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Kak pa6GoTraTtb ¢ y4eOHUKOM

NN N N N NNMNHMNNNNN
Yeaxcaemvie 0esamuraiacchuxu!

IIpuiao BpemMsa 0000IIUTE BCe Te 3BHAHUSA O JKUBBIX Opra-
HusMax (6MoJIOTMYEeCKUX CUCTEMAaX ), KOTOPBIE BbI IIOJYUMINA
B NpefpIAyINUX KJaccax. B TexymeMm yuyeOHOM romy Bam
IIPEACTOUT UBYYUTH O0IeO0MOJIOrHYecKue 3aKOHOMEPHOCTU
GYHKIIMOHUPOBAHUSA OMOCHCTEM Ha PABJIMUYHBIX YPOBHAX OP-
raHM3aIuy KUBOro. Kpome T0oro, Bl CMOYKeTe IIOABECTHU OII-
peleJIEHHbIE UTOTU CBOei yueOHOM paboThI 3a BeCh IIEPHUOJ
M3y4YeHUs IIKOJBHOro Kypca 6uosoruu (¢ 6 mo 9 kaace). Kak
¥ B IPEABIAYILUE I'OABI, BAIIUM IIOMOIIHUKOM Oyzer yuel-
HUK.

Texcr yueOHUKA pa3fes€H Ha rJiaBbl u naparpadsel. Hyx-
HBIN MaTepuaJ Bbl HAUAETE IO OTJIABJIEHUIO VJIU C IIOMOIIIBIO
yKasaTeJjIs TEPMUHOB, Pa3MEIIEHHOIO B KOHIIEe YUeOHUKA.

IIpucrynas K pabore, BHUMATEJbLHO IPOYMUTANTE Ha3Ba-
HUe IJIaBbl, BBOAHBIN TEKCT U MHMOPMAIUIO O TOM, UTO BBI
y3HaeTe U ueMy HayduTeCh. JTO IIOMOJKET BaM NHOHATH, Ha
KaKoOM MaTepuaJ cienyer obpaTtuTh ocoboe BHuMaHue. Ile-
peI KaXKabIM nmaparpadoM moMeIle bl BOIIPOCHI, IIpeiararo-
IIIMe BaM aKTyaJu3UpPOBAThH paHee MOJIyUYeHHble 3HAHUSA, Ha-
CTPOUTHCS Ha YCBOEHME HOBOIro Marepuasa. IIloHATHA, HaA
KOTOpBIE HYXXHO 00paTUTh 0co00e BHUMAaHUE IIPU UTEHUU
TeKcTa naparpada, HamedyaTaHbl KypcuBOM. Bce HOBbIE a5
BaC TePMUHEI BEIHECEHBI Ha IIBETHYIO ILIAIIKY B KOHIIE KarkK-
moro naparpada. X cieayer 3alIOMHUTE U YMETh OOBACHATH
CYIIIHOCTH 3aJI0’KEHHOTO B HUX IIOHATUS WU AaBaTh ero OIl-
penesieHue.



BHuMaTeNbHO paccMaTpUBaWTe W U3ydalTe HIJIIOCTPA-
IUH, ComepIKanecsa B naparpade, yuTauTe NOANUCU K HAM.
ITO IOMOXKET BaM JIyUIlle IIOHATH COAePKaHue TeKCTa, II0JIy-
YUTh HOBBIE 3BHAHUSA O pacCMaTPUBaeMbIX B naparpagde oob-
eKTax, Ipoleccax NI IBJICHUAX IPUPOJLI.

Ob6s13aTeIBHO OTBEUalTe HA BOIIPOCHI B KOHIlE ITaparpada.
OHu npus3BaHBI IIPOBEPUTH YCBOEHME BAMM MaTepHaja ma-
parpaga, oOpaTuTh Ballle BHUMaHUEe Ha HauOoJiee BasKHBIE
aCIIeKTHI IPUBEAEHHOM NH(MOPMAIIUH.

ITomeméHHEBIE TIOCIE BOIIPOCOB 3a/aHUsA HAIIPpaBJIEHBI Ha
npuobpeTeHre BaMU HABLIKOB aHaJu3a, 0000IIeHUA, CpaB-
HEeHUS, KJIaCCU(DUIIUPOBAHUA, JOKA3ATEJILCTBA; YMEHUA BEC-
TH AUCKYCCHUIO, BEICTPAMBATH MEKIPEIMETHBIE CBA3HU, BhI-
IIOJIHATH TBOPYECKUeE 3aJauM.

BaXHBIM yCIIOBMEM YCHEITHOTO OBJIaIeHUA BAMU HOBBIMU
3HAHUAMU U YMEHUAMHU SIBJISETCS BBIMOJIHEHUE JadopaTop-
HBIX M OIpakTHudYecKux pador. X onucanue JaHO B YyUeOHHUKE
IIOCJIe COOTBETCTBYIOIIETO II0 COAEPIKaHUI0 maparpada.

ITocie HeKOTOPBIX MaparpadoB NPUBEeNEH AONOJHUTEIH-
HBIA MaTepuaJ IIo TeMe, a TaKKe JaHbl CCHLIKY Ha JOIIOJIHH-
TeJbHBIE HCTOYHUKU WHMOpPMANUHU, IIPEeACTaBJICHHBIE HAa
CD-auckax u B cetu UHTEpHET.

B KoHIe Kaxmoil riaBbl KPaTKO H3JIaralTCsa OCHOBHEIE
€€ TIOJIOYKEHU I, UTO IO3BOJIAET 0000IUTh N3YYEeHHBINA MaTe-
pua.

B nensx mydniero ycBoeHuA yueOHOr0 MaTepuaJia crapau-
Tech ZieJlaTh COOCTBEHHBIM KOHCIIEKT Ilaparpada Ha Oymare
WJIM Ha KOMIBIOTEPE B BHU/JE KPATKOI'O TEKCTa UJIN CXEMEI.
KoHCIeKT NOJI’KEeH cOoAepsKaTh IJIaBHYIO UIEI0, HOBBIE TEp-
MUHBI 1 UX CBSI3h C PaHEE YCBOCHHBLIMU IIOHATUSIMU, BAIIH
OCHOBHBIE MBICJIU 10 TEME U BBIBOJIBI.

B mporecce camocToATensrHON pPabOThl, HaIpUMep IPH
IIOATOTOBKE JOMAIIHEro 3aJlaHUus, UIUTE JOIMOJIHUTEIHLHYIO
nHGOPMAILINIO, IIOJL3YSCh INKOJHbHON OMOJIMOTEKOM HIH
3JIEKTPOHHBIMU pecypcamu cetu MaTepHeT. COOpaHHBINA Ma-
TepUaJl BB CMOXKETe MCI0JIb30BaTh B JaJbHENIIIEM B IIPOIec-
ce MOATOTOBKY PA3JUYHBIX PaboT TBOPYECKOI'O XapaxTepa
(moksanoB, pedepaToB, IPE3eHTAIUA U PYKOMUCEH Hayd-
HO-UCCJIEJOBATEILCKUX IIPOEKTOB).



OrpoMHYI0 IIOMOIIb B y4€0e MOYKEeT OKa3aTh Ballle COTPYI-
HUYECTBO C JPYTHUMU YUAIIUMUCH, YUUTEAAMU U POLUTE-
assMu. VIHTepecHBbIe Pe3yJIbTATBI MOTYT OBITH IIOJYYEHBI B
IIpoIlecce KOJIJIEKTUBHOIO OOCYKAEHUSA Pe3yJIbTATOB Balmeil
paboThl, HAIIPUMEDP BO BpeMs IIPOBEJEHUA HUTOT'OBBIX CEMU-
HapOB UJIN KOH(MEPEHIIUH.

PaGorasa ¢ yueOHUKOM, IIOCTOSSTHHO OILIEHMBAMWTE CBOU HO-
CTUKeHUs. J[OBOJBHBI JIU BbI UMU? UTO HOBOTO BbI Y3HAETE
Ipu U3yUYeHUU HOBOI TeMmbl? KaK MOr'yT IPUTrOAUTHCSA BaM
5TU 3HAHWUS B NOBCEIHEBHON Ku3HMU? HEcam Kaxol-To marTe-
pUaJl TOKaXKeTCs BaM CJIOYKHBIM, OOpPATUTECH 3a IIOMOIIBIO
K YUYMUTEJNI0 WJIM BOCIOJBL3YyHTECh CIPABOUYHON JIUTEPATY-
poit u pecypcamu MHTepHeTa. J[ONMONHUTENIBLHYIO HH(pOPMA-
MO IO TeMaM Kypca Bbl MOKeTe HaliTu Ha caitax: http://
school-collection.edu.ru/catalog/ (Exunas KoaleKmus
nudpoBeEIX 00pasoBaTeIbHBIX pecypcoB), http://sbio.info/
(CoBpemenHas 6uoJIorus, HayuyHble 0030PbI, HOBOCTU HAYKH),
http://www.krugosvet.ru/ (Qunukioneaus Kpyrocser),
http://rosolymp.ru/ (Mudbopmanuonnslii mopran Bcepoc-
CUHCKOM OMOJOrMYEeCKOM OJMMITMAABI NJIA IIKOJBHUKOB),
http://www.ecoinform.ru/ (CaiiT areHTCTBA S9KOJIOIMTUYECKOMI
napopmanuu «AHIKO»), http://ecodelo.org/ (UuTEepHET-
IOPTAJ IJIA MOAAEPIKKYU 9KOJOTMYECKUX IMPOEKTOB U 00IIe-
CTBEeHHBIX opranusanuii Poccuu. KoHKYpPCHI 5KOJIOru4ecKux
TIIPOEKTOB, KaJeHAaph COOBITUM M KapTa IIpoeKToB), http://
www.sci.aha.ru/ (Be6-aTsac COZEep’KUT CTATHUCTUUYECKUE U
neMorpaduuecKue MaTepuasbl O HacesJleHuu Poccuu, IIpu-
POJAHBIX YCJIOBUSX CTPAHBI, AHTPOIOTeHHBIX BO3AEMCTBUAX
HA IPUPOJHEIE 9KOCUCTEMEI, COIMANBHBIX IIPOIleccax U Ap.).

Henaem eam ycnexos 8 ywébe u HOBbLX OMKPLLMUIL 8 UH-
mepecHOM U pa3noo0pa3rnom mupe Hugoil npupodvt!

AemopbL
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HakonneHHbie 4enoBe4ecTBOM 3HaHUS

CTOJIb OOLLUMPHbBI, 4TO HU OAUH YEeJIOBEeK He CrnocobeH

YCBOUTb UX NONHOCTHIO. HO KaXablii U3 HAaC JOMKEH
MMeTb YETKOEe NpeacTaB/ieHme 00 OKpyXalolemM ero Mmupe

M 3aKOHax, Mo KOTOPbIM OH pa3BuBaeTcs. bes 3Tux

3HaHWUi YeNIOBEK He CMOXXET YyBCTBOBaTh cebs
YJIeHOM COBPEeMEeHHOro obwecTea, oueHMBaTb COCTOSIHUE
OKpYyXatoLien Nnpupoabl, 4acTbiO KOTOPOW OH IBNSIETCH,
NMPUHUMATbL NPaBUSIbHbIE peLleHUs
B NOBCEAHEBHOM XXU3HMU.

Cop.ep)KaHMe BBeAECHUA MOMOXeT BaM

B y3HaTb, Y4TO U3y4aeT buonorua
1 KaK MPOMCX0ANII0 €€ CTaHOBNEHUE KakK HayKu;
B MO3HaKOMUTBLCHA C METOL4AMM,
npUMeHsiemMbiMn B Buonoruu;
B MOHATb, YeM XNBOE OT/INYAETCH OT HEXUBOIO;
B YACHUTb PONb OMONOrMYECKUX 3HAHUN
B COBPEMEHHOM MUpE.
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§ B Buonorus — HayKa O XXUBOW npupoae

1. Y710 usyvaet 6uonorua?
2. Kakue Guonoruyeckue Haykv Bam U3BeCTHbI?
3. Kakux y4€Hbix-0610sioros Bbl 3HaeTe? £

Buonorus — Hayka 0 XuBOoO# npupone. Buosozus u3ydaeT JKUBLIE Op-
TaHU3MBI, UX CTPOEHUE, PAa3BUTHE M IIPOMCXOXKIeHUe, B3a-
KMOOTHOIIIEHUS CO CpeNoi oOuTaHUA U C JPYTUMHU KUBBIMU
opraHusMaMu. SHAHUS O KUBBIX OPraHM3MaXx deJIOBEK Ha-
KallJIXBaJ Ha IPOTAKEHUHU ThicAueseTui (puc. 1).

Buonorusa — omgHa 13 ApeBHEUIINX HAYK, XOTSA caM TEPMUH
0715 eé 0003HAUeHU I — «OMOJIOTUSA» — OBLJI IPEAJIOKEH JINIIh
B 1797 r. memenxum mnpodeccopom T. Pyzom (1771—18083).
OxHako OOIIENPUHATHEIM 3TOT TEPMUH CTAJ IIOCJIE TOTO, KaK
B 1802 r. ero cranu ynorpebasaThk B cBOuX paborax /K. B. Jla-
mapk (1744—1829), JI. K. Tpesupanyc (1779—1864).

B Hamu gHU 6Guosiorua — KOMILIEKCHAs Hayka, chopMu-
poBaBIIasCcA B pedyJsbrare guddepeHIuanuy U NHTErpaluu
PasHBIX HAYUYHBIX AUCIUINNH. Hanpumep, u3 60TAHUKY BbI-
JeJUIUCh MUKOLozus (HayKa o rpubax), Opuonozus (HayKa,
U3yyarouas MXU), aabzosozus (M3ydaromiasg BOLOPOCIIN),
naneobomarukxa (A3ydamlnas OCTATKYU JPEBHUX PACTEHUIA)
U OpyTUe OUCIIUIIINHEI.

IIpoucxoaut auddepeHInanNUA U B CPABHUTEIHHO MOJIO-
IBIX OMOJIOTMUYECKUX HayKax. Tak, zeHemuka pasfeniach
Ha 00WYI0 U MOJNEKYAAPHYIO 2eHeMUKY, 2eHemUKy pacme-
HUll, HUBOMHBLX, MUKDPOOP2AHUIMOE, LeS08CeKA, NONYLAYU-
OHHYI 2eHEeMUKY U T. [I.

B pesysibTaTe MHTErpanuy HAYK BOSHUKJIU Ououi3uka,
ouoxumus, paduobuonozus, Kocmuieckas 6uonL02uA U T. J.
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3HayeHne GMoNorM4eckKnx 3HaHum B COBPpEeMEHHOW Xn3uu. Buoio-

Becno3BOHOYHbIE

XUBOTHbIE

TUYeCcKUe 3HaHUA He TOJIHKO IO3BOJIAIOT COCTABUTEH HAYUYHYIO
KapTUHY MUPAa, HO ¥ MOTYT OBITH UCIIOJIb30OBAHEI B IPDaKTHYe-
ckux neasx. Tak, cBA3U OMOJIOTUYECKUX SHAHUM C MEAUIIH-
HOM M CEeJIBCKUM XO3AUCTBOM CHOPMUPOBAJUCHL B JAJIEKOM
mpouLIoM. A B Hallle BpeMs OHU Ipuobpeinu emé Gonbliee
3HaUeHUe.

Bnarogaps HmOCTMXXEHMAM OWOJOTUU IIPOMBINIIEHHBIM
OIyTEM IIOJYyYal0T MeSUIIMHCKHE IIpenapaThl, BUTAMHHEI,
OMOJIOrMUEeCKU aKTUBHEBIE BeulecTBa. OTKPBHITUA, CAeJIaHHbIe
B FeHETUKE, aHATOMUM, HGUBUOJIOTUH U OMOXUMUM, IIO3BOJIA-
IOT IIOCTABUTH OOJBHOMY UEJOBEKY IIPABUJIbHBIA JUATHO3 U
BeIpaboraTh aHEKTUBHBIE IIyTHU JIEUEHUA U IPOPUIAKTUKUA

M03BOHOYHbIE
XXVUBOTHbIE

Pactenus

MpocTeiiwme Bakrepun

Puc. 1. Buonorua — Hayka 0 XuWBOI npupoae
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PasIUYHBEIX 0OJIE3HEH, B TOM YHCJIE U TeX, KOTOPhIE DaHbIIIEe
CUUTAJINCH HEUBJIEUNMBIMHU.

Biarozaps 3HaHUIO 3aKOHOB HACJEICTBEHHOCTH U U3MEH-
YUBOCTU Y4EHBIE-CEJIEKIIMOHEDHh] IIOJYYUJIA HOBBIE BBEICOKO-
IIPOAYKTUBHEIE IIOPOABI AOMAIIIHUX JKMBOTHEIX ¥ COPTa
KyJAbTYPHBIX pacTeHuii. Ha OCHOBe M3y4eHUSA B3aUMOOTHO-
IIeHUH MEXXAY OPraHU3MaMU CO3LaHbI OMOJIOTUYECKUE METO-
OBl 60pPBOBI C BpeAUTENIAMHU CEeJIHBCKOXO3SAUCTBEHHBIX KYJIb-
TYP.

B macrosiee BpeMs M3y4alOTCSA MEeXaHU3MBI OMOCHHTE3a
Oenka u oTocuHTEe3a. YUEHBIE HANEIOTCHA, YTO B OyAylIeM
9TO TO3BOJIUT PEIIUTH NPOOJEeMy IIPOMBILIJIEHHOIO II0JyYe-
HUS IeHHBIX OPTraHUYEeCKUX BEIIEeCTB.

W3yueHwe CTPOEHUA M IIPUHIIUIIOB PabOTHI Pa3IUUYHBIX
CHCTEM XUBBIX OPTaHU3MOB IIOMOIVIM HAWTH OPUTHMHAJIBHEIE
pellIeHUs B TEXHUKE U CTPOUTEILCTBE.

Bunarozapsa pocrmixkeHmaM Ouosoruu BcE OoJiblliee 3HA-
YyeHUe IIpuoOpeTaeT HOBOE HAIIpaBJIEHUE MAaTEePUAJIHLHOI'O
IPOU3BOACTBA — OUOMEXHONLOZUS. Y IKe cefiuac oOHa OKAa3bI-
BaeT 3HAYUTEJSbHOE BIUAHME Ha DPElIeHHe TaKUX II00ajb-
HBIX IIP00JieM, KaK IIPOU3BOACTBO IPOAYKTOB IIUTAHUSA, I10-
WCK HOBBIX MCTOYHMKOB JHEPIrUU, OXpaHaA OKPYKalollei
cpensbl U Ip.

o HemaBHEro BpeMeHHU JIIOAU CUYMTAJN, YTO BOCCTAHOBU-
TeJbHbIE CIIOCOOHOCTM TPUPOALI OesrpaHuyHbl. HO OKasa-
JIOCh, YTO 9TO He TakK. HesHaHwe WM UTHOPUPOBAHUE 3a-
KOHOB IIPMPOABI IIPUBOAUT K TSMKEIBIM SKOJIOTHUYECKUM
KaractpodaM, KOTOpPEIE I'PO3AT I'MOesbi0 BCEM YKUBBIM Op-
raHu3MaM, B TOM YUCJe U 4esioBeKy. Hacrao Bpems, Korga
OT KaKJO0ro M3 Hac 3aBUCUT Oyaylllee Hallleil mIaHETHI, II0-
9TOMY 3HaUeHUE OMOJIOTMYECKUX SHAHUM BO3PACTaeT C Kak-
IBIM TOZOM. DBuosormyeckassi IpaMOTHOCTH HeoOXoxuMa
KaMJIOMy YeJIOBEeKY, TaK K€ KaK yMEeHHe UHUTATh, IHUCATh
U CUUTATH.

Npodeccun, ceasadHbie ¢ Ouonormein. Buoorusg BKJIIOYAET 0KOJIO
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70 HAYYHBIX OUCIHUIIINH, X II0 KAXKION M3 HUX IOTOBATCH
CIIeIIMAaJINCThI, HAIIpUMep OOTAHUK, 300JI0T, OMOXUMHUK, I'e-
HETUK U T. . BUOJIOTUSA ABIAETCA HAYUHOU 0a30% HJid Meau-
OUHBI U CEJBCKOT0 X03a¥cTBa. 110aTOMY BCe MEIUIIUHCKUE



PabOTHUKM — MeICECTPHI PA3HBIX HAIIpaBJIEHUM, (eapaime-
pBI, Bpauyu-neauaTpbl, XUPYPru, TepameBThl, CTOMATOJIOTH
¥ APYTHE UMEIOT cenuaJbHOoe O1oornyecKoe o0pasoBaHue.
B cenbckoMm xo3saiicTBe HauOojee U3BECTHHI Tpodeccuu ar-
POHOMOB, 300TeXHUKOB, BeTepHHAPOB. BoJIbIIoe Ymcyo cue-
IUAJIUCTOB TpebyeTcsa A OYPHO Pa3sBUBAIOIIUXCA MHUKPO-
OMOJIOTMYECKOM IPOMBIIIJIEHHOCTH M OMOTeXHOJIOTUU. AK-
TUBHO BEAETCA IOATOTOBKA II0 PA3JIUYHBLIM HANPaBICHUAM
9KoJIoTUHM. B HacTosllee BpeMs BY3bl I'OTOBAT HE TOJBKO
OMO9KOJIOTOB MJIM I'€09KOJIOTOB, HO BCE OOJIBIIYIO BOCTPeDO-
BaHHOCTb UMEEeT, HAIIpUMeD, Takas nmpodeccus, Kaxk MHKe-
Hep-aKoJor. B mociiegHee BpeMs cTalla OYeHb IIOIYJIAPHOM
npodeccusi gappmadTHEIN gusaiiHep. CymiecTByeT O4YeHb
MHOTrO IIpodeccuii, CBA3aHHBIX ¢ Omosorueit, u 0Oy U3
HUX BbI MOYKETe BhIODATh.

BUOJNIOTUA. MUKOJIOTUA. BPUOJIOIUA. AJTIbIOJIONUS.
MAJIEOBOTAHUKA. FTEHETUKA. BUODPUSUKA. BUOXUMUA.
PAOVNOBUOJIOINNA. KOCMUYECKASA BUOJIOIUA

w DI

1. | Y10 nayyaet 6uonorna?

2. | Mo4yemy coBpeMEHHYI0 BUONOMMIO CHUTAIOT KOMMIEKCHOM HAyKON?

3. | KakoBa ponb 6ruonoruu B CoBpemMeHHoM obLiectee?

4. | Kakasg o6nacTtb 4enoBe4eckowm AeaTenbHOCTU Ha3blBaeTCcs OUOTEXHO-
norunenn? Kak oHa cesizaHa ¢ 6uonoruen?

5. | Kakvne coBpemeHHble npodeccun TpebytoT bruonornyeckoro o6paso-

ki?HMﬂ?
SagaHus

1. | BbiscHuTe y Bawmx pogutenen, kakme Ouonornyeckme 3HaHus OHU
CYMTAIOT 3HAYUMbIMK B MOBCEOHEBHOM XWU3HU, Kakue OHU WUCMOJib-
3YI0T B MPOdECCUOHANbHON AEATENbHOCTN?

2. | NogroTtoBbTe MynbTUMEOManpe3eHTaunio 06 MHTEpPEecyloLen Bac
npodeccuun. B npeseHTaumm packpoiite e€ BO3MOXHbIe CBA3U C 610-

\normeﬁ.
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8 2 =« MeToabl uccnegoBaHusa B 6uonorum

1. YT1o Takoe Hayka?
2. Kakue 6uonorunyeckme Haykv BaM U3BECTHbI?
3. Kakue meTogb! uccnenoBaHus, npuMeHsieMbie B Guonorum, Bbl 3Haete?

MousTue o Hayke. Haykxa — OAUH U3 CIIOCO00B U3YUYEHUSA U IO3HAHUA

OKPYJKaIoIIero Mupa. BUOJOrus Kak HayKa IIOMOTaeT II0-
HATH MUP KUBOM IIPUPOILI.

MpsI yoxe 3HaeM, 4TO JIIOAU C APEeBHEMITUX BPpeMEH uayua-
0T KUBYIO npupony. CHauajia OHU ONUCHLIBAJIN OTIEJbHBIE
OpraHua3Mbl, COOMPAIYN UX, COCTABJAJIYN COUCKU PACTeHUN U
JKUBOTHBIX, HACEJIAIOIIUX pasHele MecTa. OOBIYHO 3TOT IIe-
PHUOJ U3YYEHUS KUBBLIX OPraHU3MOB Ha3LIBAIOT ONMCATEJIb-
HBIM, & caMy AOUCLUILINHY — ecmecmeeHHol ucmopueil.
EcrecTBeHHAs UCTOPUA SABJISETCS IIPEAIISCTBEeHHUIEH 6uo-
JIOTHH.

MeTopbl Hay4yHoro noaHauma. Hayyruotil memod — 3TO COBOKYIIHOCTD
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NPpUEMOB U OIepanuii, UCIOJb3YEeMbIX IIPU IIOCTPOSHUM CUC-
TeMbl HAYYHBIX 3HAHUN B XOJe HAYYHOZ0 UCCNed08AHUSL.
Kaxkmasa Hayka mMeeT CBOM MeTOABI ncciaenoBanud. OgHako
HE3aBUCUMO OT TOr0, KaKMWe MEeTOAbI KCIIOJIBL3YIOTCH, IJIs
KaKJIOr0 YYEHOI0 BAXKHEWIIIUM MOJIXKEH OCTaBATHCHA IPUH-
nun «Huyero He npuHUMAaMA HA Bepy». OTO IPUHIIUII OTKAa3a
OT CJIEIIOTO AOBEPUS K ABTOPUTETY.

B 6uosioruu IpUMEHSAIOTCSA PasjuYyHbBIe MeTOoAbl. IlepBo-
MCTOUYHWKAMM BCEX HAYUYHBIX JAHHBIX ABJIAIOTCA TOYHOE,
BHUMATEJbHOE, HEIPeAB3sATOe HabawdeHue U dKcCnepu-
MmeHm. Pe3yibTaTsl, HOJYUYEHHBIE B X0Ie HaOII0AeHui 1 9KC-
IIEPUMEHTOB, JOJKHBI OBITH ITPOBEPEHLI HOBLIMU HalbJrozme-
HUAMH U SKcIepuMeHTaMu. TOJBKO IIOCTIE 9TOT0 MX MOXKHO
CUUTATDL HAYYHbLMU PaKmamu.

Hanpumep, B cpeacTBax MacCcoOBOM HMHGOPMAIIMM HEOX-
HOKPAaTHO COO0IIAJIOCh O TAK HA3LIBAEMOM «CHEXHOM YeJIo-
BeKe», IPUBOAMINCHL PACCKa3bl OYEBUAILEB O BCTpEYax C
HUM, 3aPUCOBKU U (hoTorpaduu AKOOBI €ro CJIeJOB U Jarke
CaMOT'0 «CHE}XHOT'0 YeJOBeKa». DBIJIO OpPraEu3oBaHO He-
CKOJIbKO JSKCIEAUIMI OIS IMOMCKA «CHEXHOI'O UYeJIOBEeKa».
Ho pmo cux mop HUKTO HEe CMOT IIPEACTaABUTH HU KHBOTO
«CHEYXHOI'0 YeJjIOBeKa», HU ero OCTAHKOB, HU KaKUX-TO APY-



I'UX HEOIPOBEP)KUMMBIX NOKA3aTEJbCTB €ro CYyLIeCTBOBAHUS.
ITosToMy, HeCMOTpPA Ha MHOI'OYMCJIEHHBIE CBUIETEJLCTBA
«OYEBHU/IIEB», CYIIIECTBOBAHNE «CHEMXHOIO YEJIOBEKa» He MO-
JKeT OBITh IIPU3HAHO HAYYHBIM (DaKTOM.

JKusHB yAUBUTEJIBHO MHOrooOpasHa. YTobrr pazobparscsa
B 3TOM MHOroo0pasuu, HeOOXOZUMO BBIBUTH U YIIOPSALO-
YUTH CXOACTBO W PA3JINUYUA Y KUBBIX OpranmuaMosn. [is pe-
IIIEHUSA TUX 3aJa4 IPUMEHACTCS CPABHUMENbHbLIL memod.
OH II03BOJISET COMOCTABUTL PE3YJAbTATHI HAOIIOAEHUN IJIS
BBIABJIEHUA OOIIUX 3aKOHOMEPHOCTEI .

Buojsoru uMcmoab3yiOT M APYr¥ie MEeTOIblI MCCJIENOBAHUA.
Hanpumep, onucamenvHvlili memod IINUPOKO IPUMEHSJICS
elé YyYEHLIMHU APEBHOCTU, HO HE IIOTEPSJI CBOETO 3HAUEHUS
M CEeTOHs.

Hcemopuyeckuit memod TOMOTAaeT OCMBICIAUTEH IIONYYEH-
Hble (aKThI, COIIOCTABUB UX C PaHee M3BECTHBIMU PE3yJIbTa-
TaMH.

B HayKe Jiro0bIe HOBBIE OTKPBITHA CIIOCOOCTBYIOT yCTPaHe-
HUIO IIPEKHUX HEIIPABUJILHEIX ITPEACTABICHUN U YKA3LIBAIOT
Ha HOBBIE B3aMMOCBA3Y MEXKIY SBJICHUAMMK. B OMOJIOTMNI HO-
BbI€ OTKPBITUSA CO3TAI0T 6a3y IJIS MHOYKECTBA IPAKTUIECKUX
JOCTH)KEHUM B MEAUIIMHE, CEJIbCKOM XO3AMCTBE, IIPOMBIII-
JICHHOCTH U JPYTUX 00JaCTAX UEJIOBEUECKOM NesATEeTbHOCTHU.

MHoOrue CUUTAaIOT, UTO CJIEAYEeT 3aHUMATHECS TOJIBKO TEMU
OMOJIOTUUYECKUMU WCCJIEIOBAHUAMU, KOTOPBIE IIOMOTYT pe-
IIUTh KOHKPETHEIE IIPAaKTUYECKYE IIPOOJIEMBI CErOHAIITHET0
nHs. Be3ycioBHO, pa3BUTHE IPUKJIALHBIX HAYK UMEET OUE€Hb
BaYKHOE 3HaUeHUe, HO HeJIb3d 3a0bIBAaTh O BAXKHOCTH MCCJIe-
IOBAHUM B «UYUCTON» HayKe. SHAHUS, MOJyUYeHHBIEe B QYH-
JaMeHTAaJbHBIX MCCIEeNOBAaHUAX, MOTYT IIOKa3aThCs Oecmo-
JEe3HBIMHU IJS TOBCETHEBHOM JKH3HM YEJIOBEKa, HO OHU
TIIOMOTAOT IIOHATH 3aKOHBI, II0 KOTOPEIM Pa3BUBAETCA OKPY-
JKAOIMUM HaC MUP, W IIOYTH HABEPHAKA PAHO UJIU IIO3THO
HaWIyT IpakTU4YeCKOe IIPUMEHEeHUE.

3Ttanbl Hay4yHoro uccnepoBaHus. OOBIYHO HaydHOe HCCIeNOBAHUE
HAUYMHAETCs C HAOJNIOJeHUs Hajl OOBEeKTOM WU SBJIEHUEM.
IToce 0000IIIEHMS TOJYUYEHHBIX B Pe3yJbTaTe NAaHHBIX BbI-
IBUTAIOTCA 2unome3svl (IPEAIOJIOMKEHUA), KOTOPhIE MOTYT
00BsACHUTH HaOaI0AeHuA (puc. 2).
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OTAlNMbl HAYMHOIO UCCJIEAOBAHUSA

HabniogeHve
32 06BLEKTOM UNu ABNEHNEM

-

0O606LeHne NoNyYEeHHbIX Pe3ynbTaTos k

Y

MocTaHoBKa NPoGNEeMbi }
BblaBUXeHUe runoTes i

Y

PaspaboTtka
1 NpoBeAeHne aKCNepuMeHTa

AHanna n cpasHeHue
pesynsTaToB 9KCnepumMeHTa

|

BbiBOAbI ‘

v (b‘,@ﬁi

Puc. 2. 91ansl HAy4HOro UccnenoBaHus
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Ha crnepyromiem srare umcciaeZoBaHUA pas3pabaThIBAIOTCS
¥ IIPOBOASATCS 9KCIIEPUMEHTBI IJISI IPOBEPKU BBIABUHYTHIX
runored. HayduHbIll 9KCIEPUMEHT AOJIXKEH HEIPEeMEHHO CO-
IIPOBOXKAATHCA KOHMPOLbHbLM ONbLMOM, YCIOBUS KOTOPOTO
OTJIMYAIOTCA OT YCJOBUI SKCIEPUMEHTA ONHUM (M TOJBKO
ogHUM) (hakTOpOM. AHaIKU3 PE3yILTATOB d9KCIIEPUMEHTA 10~
3BOJIUT PEIIUTh, KaKas N3 TUII0TEe3 BEPHA.

T'unoresa, Koropas Onblja mpoBepeHa U OKasaJjach COOT-
BeTCTBYyIOIEe# (aKkTaM M CIOCOOHOM CIYIKUTH OCHOBOM IJIs
BEPHBIX IIpeACKasaHuil, MOKeT OBITh HasBaHA meopueil
uIu 3aKoHom. HaspiBasg Kakoe-JInb0 IIOJIOXKEeHUe 3aKOHOM,
y4éHBIEe KaK ObI IOJUEPKUBAIOT €70 YHUBEPCAJIBHOCTE, HEOC-
IIOPUMOCTS, OOJIBIIYIO JOCTOBePHOCTE. OZHAKO YacTO TepMu-
HBI «3aKOH» U «TeOpUA» YHOTPeOIATCA KaK pPaBHO3HAY-
HEIE.

PaccMoTpuM sTanbl HAYYHOr'O HCCIEAOBAHUS Ha IpPUMe-
pe U3YyUYeHUA YCJIOBUM, HEOOXOAUMBIX AJSA IPOPACTAHUSA Ce-
MSIH.



HabnroneHus 3a ceMeHaMu IIOKAa3aJid, YTO OHHU JAJIeKO He
Bcerga npopacramT. O4eBUAHO, AJIA UX IIPOPACTAHUS He06-
XOJ VMBI OIIPEIeIEHHBIE YCIOBUA.

Wrax, Mbpl MOKeM cHOPMYJIUPOBATH IIPOOJIEeMY HCCIIEeLO-
BaHUSA: KaKNe YCJIOBUA HEOOXOAUMEI AJISI MPOpPacTAHUA ce-
MAH?

Cienymouiuii aTal — BBIABUMKEHUE runoTe3d. MBI MOXKeM
IPEAIIOJIOKUTE, YTO AJIS IPOPACTAHUA CEeMAH HEOOXOOUMBI
CBeT, TEMHOTA, BOJa, OIpPEAeJIEHHAs TeMIepaTypa, BO3ayX,
IIOYBA.

Teneps, O TOro YTOOBI IPOBEPUTE, KaAKMe YCIOBUA Ieii-
CTBUTEJJHHO HEOOXOIUMBI AJIA IIPOPACTaHUA CEMAH, paspabdo-
TaeM U IIPOBEJEM DKCIIEPUMEHT.

Bosbpmém mrects n1pob mo 100 cemsaH ogHOTO BUAA, HATIPU-
Mep KYKYpPy3bl, U IIOMECTUM B YCJOBUS, PA3IUUAIOIIHECS
TOJIBKO II0 OHHOMY IIPU3HAKY.

Cocyp ¢ mepBo# ITpoO0O¥ IOMECTHUM B CBETJIOE TEILJIOE Mec-
T0. B cocyn HambEéM BOIBI TaK, YTOOBI OHA O IIOJIOBUHBI I10-
KpbIBaJia ceMeHa. B aToM ciaydyae BO3AYX OyaeT CBOOOIHO
IPOHUKATEL K CEMEeHaM.

Bropyo npoby ceMsaH IIOMECTUM B TAKHUE Ke YCIOBUSA, YTO
¥ IIEPBYIO, HO COCY/[l 3aIlOJIHMM KHUIISUYEHOU BOAOH HOBEPXY,
JIMIIUB TAKUM 00pa3oM ceMeHa BO3ayXa.

Cocyzn ¢ TpeTheill mpo0oi MIOMECTHM B TaKUe 3Ke YCIOBUA,
YTO ¥ IEPBBIiL, HO B TEMHOM MECTE.

B ueTBEPTOM COCY/e OCTABMM CEMeHAa CYXMMMH.

IIaTyro mpoOy Oyaem mepskaTtsh npu Temieparype 1 °C.

IITecToi#t cocyn 3alOJHUM BJAKHOM IIOYBOW U IIOCTABUM
B TEILJIOE MECTO.

IIpoananus3upoBaB Pe3yJabTAaThl 9KCIEPUMEHTa, MbI IIPU-
IEM K BBIBOJY, UTO CBET U II0OYBA HE ABJAIOTCSA 00A3aTeIbHbI-
MU YCJIOBUSIMHU JJIsI IpopacTanus ceMaH. CeMeHa KyKYypy3hl
IpOopacTaloT IPU HAJUYUM BOABI, BO3AYXa U OIPEeJIEHHOMN
TemiepaTypbl. OZHAKO eCJIi MBI BHUMATEJIHLHO PACCMOTPUM
HAII¥ IIPO0BI, TO YBUAUM, UTO U IPHU OJIATONPUATHBIX YCJIO-
BHUSAX HE BCe CeMeHa NPOpocau. VIByuyuB 5TU ceMeHa, MBI BbI-
SICHUM, 4TO WX 3apoAabiin MEépTs. CiiemoBaTeIbHO, IIPOPACTU
MOTYT TOJIBKO CEMeHA C JKUBBIM 3aPOILIIIIEM.

Ecinu Bel OyfeTe CpaBHUBATH YCJIOBUSA, HEOOXOAMMBIE IS
MIpOpacTaHUs CeMsAH PACTEeHU pa3HbIX BUJOB, TO yOenuTecs,

17



UTO OHUM CHJIBHO pasjamuaroTcs. Hampumep, s Ipopacra-
HUSA 3€PHOBOK KYKYPY3Bl BOJABLI IOTpedOyeTca B JBa pasa
MEHbIIIEe X COOCTBEHHOM Macchl, a JJd IPOopacTaHUus KJeBe-
pa BOABI JOJIKHO OBITH B IOJITOpPa pasa 0oJibIIe MAacChl ce-
MAH. B To Xe BpeMsaA ceMeHa KJieBepa IIPOPAaCTalOT yKe IIpHU
remmeparype 1°C, KyKypy3sl — NpPH TeMIIEPAType BBIIIE
8 °C, a nnsa ceMsiH ObIHUM TeMIEpaTypa IpopacTaHud OyAeT
cocraBiaATs 15 °C. Bel ycTaHOBUTE, KPOME TOTO, UTO GOJIb-
IIMHCTBO CEMAH IIPOpPACTaeT KaK Ha CBETY, TaK U B TEMHO-
Te, HO eCTh pacTeHus (HampuMmep, Tabax, uepena), OJsA IIPO-
pacTaHus CeMAH KOTOPBIX cBeT HeoOxoaum. HampoTus,
ceMeHa PHI’KMKA MEJKOILJIOAHOrO IIPOPACTAIOT TOJIBKO B TeM-
HOTE.

Wrak, naxe caMoe IIPOCTOe HAYYHOE UCCIenoBaHue Tpedy-
eT YETKO IPOAYMAHHOTO U TIIATEJbHO IPOBEAEHHOTO dKCIIe-
PUMEHTa, Ha OCHOBAHUM KOTOPOTO MOXKHO CAEJaTh HAYYHO
IOCTOBEepHEBIE BEIBOALI. IIpu npoBeneHuy HAOMIOOEHUHN U 9K C-
NEePUMEHTOB IIPUMEHSIOT CaMble COBPEMEHHBIe IIPUOOPEI,
annapaTrypy, UHCTPYMEHTEI — 3JIEKTPOHHBIE MUKPOCKOIIBI,
PazguoJIOKaTOPhI, XpoMaTorpads! 1 ap.

HAYYHOE UCCNELOBAHUE. HAYYHbIA METOA,. HAY4YHbINA PAKT.
HABJIIOAEHUE. 9KCMNEPUMEHT. TMNOTE3A. 3AKOH. TEOPUSA

1

)

Ny

.

' KakoBa OCHOBHas Lienb HayKu?
| YTO Takoe Hay4HbIi MeToA? B 4EM ero OCHOBHOW MPUHLMN?
| Y710 Takoe Hay4Hbl 9KCNEPUMEHT?

4. | Kakow ¢akT MOXET CHMTATLCSA HAYHHbIM?
5. | Yem runoTesa oTamM4aeTcs OT 3aKoHa unm tTeopumn?
6. | KakoBa ponb npuknagHbix 1 dyHaameHTanbHbiX UCCNegoBaHnii B Ha-
| yke?
3agaHus
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Cohopmynupyinte npodbnemy muccnenoBaHus, MHTEPECHYID Ons Bac.
MpennoxuTe aTanbl 9TOro UCCNen0BaHUS.




§ 3 = CYLHOCTb XXU3HMN U CBOACTBA XXUBOIO

0000 GOCQOOOGCODOEO®

1. Kakue Xuebie opraHn3ambl Bbl 3HaeTe?
2. YeM XuBbie OpPraHU3Mbi OT/INHAIOTCA OT HEXXUBBLIX?
3. Kakue cBoiCTBa XXMBOro Bam U3BeCcTHbI?

CyLiHOCTE NMOHATUS ©OKM3Hb». OOBIYHOE oIIpeaeieHre OMOJOIuy KaK
«HAYKHU O KUBHU» MMEET CMBICJ JIUIIEL B TOM CJIy4yae, eCJIu
MBI IIpejcTaBisieM cebe, 4YTO Taxkoe JHu3nb. Ha nepBbIid
B3IJIAM BCE KarkeTcs rrpocTo. [larke MmajeHbKUA PeOEHOK CKa~
JKeT, YTO KaMeHb He)KHBOI, a KOIIKa »KkuBas. Ha camomMm ziese
IaTh OIIpeJiesieHUe YKU3HHU OUeHBb CJIOMKHO.

Bo Bropoit momoBuuHe XIX B. HeMmenkuii dumocod
D, Inzesnwvc, 0OOOIIUB €CTECTBEHHO-HAYUHBIE 3HAHUS CBOET0
BpPEMEHH, JajJl caMOe HM3BECTHOEe ONIpeJesieHUe MKUIHHU: TO
croco0 CyIecTBOBAHUA OEJIKOBBIX TEJI, CYIIECTBEHHBLIM MO-
MEHTOM KOTOPOTO SIBJISIETCS IIOCTOAHHBIN O0OMEH BEIIeCTB C
OKDPYKaIOIIel UX IMIPUPOLOH, IPUUYEM C IPEeKpaIeHueM 310~
ro o6MeHa BeIeCTB INPEeKpallaeTcsa U KU3Hb, YTO IPUBOJUT
K Pas3JIOKEeHUIO OeJIKOB.

CeolicTea xueoro. Ilocreayomnime OTKPHITHA B OMOJOTUU ITOKA3AJIU,
YTO NAaHHOE OIIpeJesieHHe He PaCKpPBIBAET BCEH CYI[HOCTH
sKu3HU. [IONBITKY COBPEMEHHBIX YUYEHBIX AATh IOJHOE OIIpe-
JeJleHre JKM3HU TaKyKe He yBeHUYaJuch ycmexom. Jesmo B
TOM, YTO YKMBbI€ OPraHU3MEI 00JIaIal0T PAJOM IPUIHAKOB,
OTCYTCTBYIOIIUX YV OOJBIINHCTBA O0HEKTOB HEIKUBOM IIPUPO-
IbI, HO CPeAU dTUX IIPU3HAKOB HET HU OJHOI'O TAKOI'0, KOTO-
pBIi ObLI OBI IIPUCYII] TOJBKO KUBOMY. Hanmpumep, Oyis »Ku-
BBIX OPraHM3MOB XapaKTepPeH POCT, HO Belb U KPUCTAJLIbI
pacrtyT. IToaTomMy mpolle Bcero aaTh OUpPeAeieHHe YKU3HH,
IIePeYMrCJINB OCHOBHEIE CE0UCMEA HUB020, NIIU HCUIHEHHbLE
ceolicmea.

1. Huevte opzanuszmvL umerom cx00HbLIL XUMUYLECKULL CO-
cmae u eOuUHbBLIL NPUHYUN CIMPOCHUSL.

JKuBbIe OPraHU3MBI «IIOCTPOEHBI» M3 TeX Ke XUMUUYECKUX
9JIEMEHTOB, YTO U O0'BEKTHI HEXKUBOM npupoxbl. OgHAKO CO-
OTHOIIEHWE HMX B KUBOM M HEKHWBOM pas3iau4yHO. JHuBBIE
opraHuaMsbl Ha 98% cOCTOSAT M3 UETHIPEX DJIEMEHTOB — yIJIe-
poza, KHCJIOpOZa, a30Ta W BOAOPOAa, KOTOPhIE YYACTBYIOT
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B 00pa30BaHUMU CJIOKHBIX OPraHUYECKUX MOJIEKYJ — OEeJIKOB,
HYKJIEMHOBBIX KUCJIOT, YIVIEBOJOB, YKUPOB.

Bce ’xuBBIe OpraHM3MBI MMEIOT KJIETOYHOE CTPOEHHE.
KrneTka aBisieTca efUHOM CTPYKTYPHOU U (PYyHKIIMOHATIBHOMN
eIUHUIEH, a TAKKe eSUHUIIEH Pa3sBUTHUA BCeX KUBBIX Opra-
HU3MOB Ha 3eMJie.

2. Bce icusvle opzaHnHu3mb. npedcmasnswom coboi. om-
KpbimbLe Ouosozuveckue cucmemwv. (OT rped. systema —
1eJ0e, COCTOsINee U3 B3aMMOCBABAHHBIX YacTei), m. e. Cuc-
membl, ycmouyugvle JAUUb NPU YCLO0BUU HenpepbLeH0z0
noCMynaeHus 6 HUX IHep2ul U 6eu,ecmea U3 OKPYHai-
weeil cpedol.

3eJIéHble PACTEHUS UCIIOJb3YIOT COTHEUHYIO 9HEPTUIO JJIsA
CUHTE3a OPTaHWYECKUX BEIEeCTB, U3 KOTOPBIX CTPOUTCH UX
Teso. [ pyrue opraHusMsbl IOJIYUAIOT 9HEPTIUIO B Pe3yabTaTe
pacmaza CIOKHBIX OPTaHUYECKUX BeIllecTB ITUINM Ha 6oJee
npocteie. Takum 06pasoM, »KUBBIE OPTaHU3MBI CYIIIECTBYIOT
IO TeX IIOP, ITIOKA B HUX IIOCTYIIAIOT 9HEePTrud (COTHEeYHAA NI
XUMUYECKasd) U IUTATEJIbHEIEe BeIIeCTBA U3BHE.

3. Bce xcuavle opzaHu3mbL CnOCOOHbL K 00MeRY euecme
¢ OKpycarowell cpedoil: u3 Heé OHU NOAYLAIOMm éeu,ecmea,
HeoOxo0umbvLe O HUBHU, @ 8 Heé 8bLlensiom npooyKmbL
Hu3HedeameabHOCMU.

B HexXuBOH mpupole MOXKHO HabJIOmATh, Kasajloch ObI,
CXOnHBIe Ipoliecchl. Tak, HampuMep, B Ipoliecce NOPeHUs
IIOIVIOIAIOTCA OPraHnYecKue BellecTBa (4poBa, BOCK) ¥ KHUC-
JIOPOJ BO3AYyXAa, & BBIJEJAIOTCA YIJIEKUCIBIN rasd U Apyrue
BemlecTBa. OHAKO IJIaMA KOCTpa WJIU CBEYM HUKTO He Ha-
30BET JKUBBIM, Jla ¥ B OCHOBe pabOThl MHOI'MX MEXaHU3-
MOB, CO3JaHHBIX YEJIOBEKOM, TaKxKe JeXKaT «00MeHHbIe IIPO-
IIECCHI» .

B ornuune oT «0OMEHHBIX IIPOILIECCOB» B HEMKUBOU NIPHU-
poJZe, ¥ KUBBIX OPraHM3MOB CAMBIMU BasKHBIMU CTAJIU IIPO-
neccel 6uocunmeda u pacnada seujecmé. OOMEH BellleCTB
ofecneynBaeT MOCTOSHCTBO XUMUYECKOTO COCTaBa M CTPO-
eHUs OpraHmsMa, ero pPocT, PasMHOKEHHEe U CyIecTBOBA-
HYe B HEIPEPBHIBHO MEHAIOUIUXCHA YCJIOBUAX OKPYIKaromiei
cpensbl.

4. JHuevle opzaHUu3MbL peazupyiom Ha U3MeHeHue ParKmo-
pos oxkpyxicaouweil ux cpedvl.



B mporiecce sBOIIOIUM Y KUBBIX OPraHU3MOB BhIpaboTa-
Jlach CIIOCOOHOCTH M30MpaTeIbHO pPearupoBaTh Ha BHEIIHUE
BO3JEHCTBUA — pa3opanxumocmsv. Y OGHUX PEaKIUU IIPOSIB-
JISAI0TCS OBICTPO (HAmIpuMep, JKUBOTHBIE YOerawmT, HalmamaaoT,
OPSAYYTCS U T. I.), Y APYTUX — MeJJeHHO (Haupumep, pacre-
HUS IOBOPAYMBAIOT JUCTHA K CBETY).

5. HuevLe opeanHu3mbL pa3euearomcs.

Passumue xapaKTepHO KaK JJId XKUBOM, TaK U AJIA HEXKU-
BOM Marepuu. HO XKMBBIM OpPraHM3MaM CBOMCTBEHHO YIIO-
pPALOUEHHOe, IIOCTeIIeHHOe M IIOCJIeN0BaTeJbHOe Pa3BUTHE.
Y KamJIoro KMBOI'O OpraHM3Ma PasBUTHE CBA3AHO C peaju-
3alueil HacJeACTBEHHON IPOrpaMMbI U OOBIYHO COIIPOBOXK-
IaeTcsl yBeJIM4YeHUEM ero Mmacchel. IlociieHee IPOUCXOOUT 3a
cuéT 00pasoBaHUS HOBBIX MOJIEKYJI, 9JIEMEHTAPHBIX KJIETOY-
HBIX CTPYKTYD U CAMUX KJIETOK.

PasBuTue xapakKTepHO He TOJBKO AJIS OTAEJBLHOrO Oopra-
HU3Ma, HO W JJIA ’KUBOM INPUPOAHI B IeJoM. B pesyiabTare
€€ MCTOPUYECKOT'0 Pa3BUTHUSA IOABUJIOCH BCE MHOTrooOpasue
JKUBBIX OPTaHU3MOB Ha Hallle¥ IJIaHeTe.

6. Bcé ascueoe pa3mHoxcaemes.

Hosrble oprasuamMel — OT OaKTepUHU [0 YeJIOBEKa — BO3HU-
KalOT TOJILKO B pe3yJibTaTe 0eCcmoJioro MM II0JIOBOTO pas3-
MHOMCeHUS 0cobeit JTaHHOTO BUA.

7. Bce scugvle opeanu3mbvl obradaiom HaACAeOCMEEHHO-
CMbvio U U3MEHYUBOCMDBIO.

HacnedcmeenHHocmb — CIIOCOOHOCTH OPraHU3MOB IIEpe-
IaBaTh CBOY IIPU3HAKM, CBOMCTBA U OCOOEHHOCTH DPa3BUTUSA
U3 MOKOJIEHWSA B IOKOoJeHWe. MHbopManus O TOM, KaKUM
IOJIXKEeH OBITh OPraHM3M, 3aKOJUPOBAHA B €TI0 TeHeTUYEeCKOM
MaTepuajie — XpoMOCcoOMaX. XOTA IIOTOMKY U IIOX0KHU Ha Po-
IUTEJIel, HO ABYX COBEPIIEHHO OJMHAKOBLIX OPraHU3MOB He
CYIIECTBYET. ATO O0BACHSETCS eIé OZHUM CBOMCTBOM KI-
BOTO — U3MEHYUBOCMDbIO.

8. Huevle opzanu3zmbl npucnocobienvl K onpedeséHHoll
cpede obumaHus. -

Jarke 1o BHEIIHEMY BUAY YacCTO MOYKHO OIIPEAEeIUThH, Ka-
KOif oOpas "KU3HU BeJET NaHHBIN opraHusM. HampuMep, BbI
cpasy OTJIMYMNTE XUIIHYIO ITHUIY OT 3€PHOAIHON, BJIATOJIIO-
OuBBIE PACTEHUS OT PACTEHUMN IIYCTHIHD.

Taxum o0pasoM, JKUBbIE OGMOJIOTUYECKUE CHUCTEMBI PE3KO
OTJINYAIOTCA OT HEXKUBBIX CHUCTEM CJIOKHOCTHIO CTPOEHUS U
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BBICOKOI YIIOPAZOYEHHOCTHIO IIPOTEKAIOIINX B HUX (Pm3uo-
JIOTUYECKUX IIPOIECCOB. OTH OTJINUYUSA IMIPUAAIOT KU3HU Ka-
YeCTBEHHO HOBBIE CBOMCTBA.

YpoBHM OpraHmM3auumn Xueon npupopabl. Bes sxuBas mpupoza mpezn-
cTaBJIsgeT cO00M COBOKYIIHOCTH OMOJIOTMYECKUX CHCTEM pas-
HOT'0 YPOBHSA OPTraHU3AIUM U PA3JUUYHON CONOAUUHEHHOCTHU.

BuocdepHsiit MonynsumMoHHO-BUAOBOW KneTouHbIn

OKOCUCTEMHBI OpraHu3MeHHbl MonekynsipHbli

I BvocdepHbIv

B OKkoCUCTEMHBbIN

[ TonynsuMOHHO-BUAOBOM
OpraHn3mMeHHbIn
KneTouHbi
MonekynsipHbiii

-

Pric. 3. YpoBHU OpraHuaaumm XXnsom npupoabl
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YuéHble BRIZIEIAIOT CJIeAYIOIIYe YPOBHY OPraHu3al[iy X UBO-
ro: MOJEKYJIAPHBIN, KJIETOUHBIN, OPraHU3MEeHHBIH, IOy JId-
IMOHHO-BUAOBOM, 9KOCUCTEMHBIN 1 OuochepHbIi (puc. 3).

BceM XUBBIM CHCTEMAaM, HE3aBUCHMO OT YPOBHS OpraHu-
3aIuy, IPUCYIIU O0IIIYE YePThI, & CAMU CUCTEMbI HAXOAATCS
B HEIIPEPLIBHOM B3aMMO/[€HCTBUM.

XXU3Hb. CBOACTBA XXUBOI0. BUOJIOM'MYECKUE CUCTEMbI.
OBMEH BELLECTB. NPOLECCbHI BUOCUHTES3A U PACIALA.
PA3OPAXUMOCTb. PAGBMHOXEHUE. HACJIELACTBEHHOCTb.
W3MEH4YUBOCTb. PABBUTUE. YPOBHU OPTAHU3ALIVIU XXUBOIO

Bonpochsi

1. | Noyemy o4eHb C/I0XHO AaTb ONPeaeneHne MOHATUSA «KU3Hb»?

B 4éM 3aKksoyaeTcs pasnivyMe XUMUYECKOW OpraHm3auum XuBbixX
OpraHM3mMoB 1 0OBLEKTOB HEXMBOW NMPUPOLLI?

3. | KakoBbl OCHOBHbIE CBOIACTBA XMBOr0?

4. | Yem pasnuyatoTca npouecchbl 0OMeHa Y XUBbIX OPraHM3MoB OT aHa-
JIOrMYHbIX MPOLECCOB, BCTPEHAIOLLMXCS B HEXMBOW nNpupoae?

5. | B 4éM MOXET NposaBNATLCS NPUCMOCOOIEHHOCTL OPraHnN3MoB K cpe-
e obutanua? MNpueenuTe COOTBETCTRYIOLLME NPYMEPDI.

%

SagaHus

1. | OBbacHUTE, NOYEeMY XMBble OPraHU3Mbl Ha3bIBAKOT OTKPbLITLIMU BUO-
JIOTUYECKUMM CUCTEMAMMU.

2. | Nepeuncnute N3BECTHbLIE BaM YPOBHY OpraHnaaLv Xmsoro. Nonpo-
OyliTe NPUBECTU MPYMEPbl COOTBETCTBYIOLUMX UM BUONOrUHECKIMX
cuUcTem.

Kpartkoe cogepxaHue BBeAeHUS
NN N NN N NNNNNNN ]

Buonorus — HayKa 0 XKU3HU — OJHA U3 APEBHEUINX Ha-
VK. S3HAHUSA O KUBBIX OPraHM3MaXxX YeJOBEK HAKAILJIMBAJ HA
OpOTsAXKeHuHU ThicadesieTnii. [0 Mepe HaKOMIeHUT 3HAHUN
npoucxonuia auddepeHanua OGHOJIOIMU HA CAMOCTOS-
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TeNlbHbIe HayKu (0oTaHUKAa, 300JIOTUSA, MHUKPOOMOJIOrud,
TeHeTUKa U Ip.). Bcé Oosbllle Bo3pacTaeT 3HaUEHHe IIorpa-
HUYHBIX AUCIUILIVH, CBA3BIBAIONIUX OMOJOTUIO C APYTIUMU
HaykKaMu — (QUIUKOM, XuMUel, MaTeMaTUKoO# u ap. B pe-
3yJabTaTe HMHTErpanuu BO3HUKJIU Owmodusuka, Ouoxmmusd,
KocMmuuecKada OMOJIOTUS U IP.

B macrosmiee BpeMs OMoJIOTHs — KOMILJIEKCHAs HayKa,
chopMupoBaBIIagca B pe3yabrare suddepeHiuanuy U UH-
Terpanuy PasHbIX JUCIIUILINH.

B Guosoruu npuMeHATCA Pa3JIUYHBIE METOABI MCCJIEN0-
BaHUA: HAOJIOEeHYE, 9KCIIEPUMEHT, CDABHEHUE U JID.

Buonoruss msyyaer 'KuBble opraHusMbl. OHU ABIAIOTCA
OTKPBITHIMU OMOJIOTUYECKMMHM CHUCTEMaMM, IIOJYYAIOIIUMU
9HEPIUIO U IUTATEJbHEIE BEIIECTBA U3 OKPYIKAIOIEH Cpeabl.
JHuBble OpraHu3Mbl pearupyioT Ha BHEIIHUE BO3AeHCTBUSA,
COoZlepIKaT BCIO MH(MOPMANIO, HeOOXOAUMYIO UM AJIA Pa3BU-
TAS W PA3MHOXKEHUSI, W IIPUCIOCOOJIEHBI K OIpefeIEHHON
cpene o0UTaAHUSA.

BceMm XUBBIM cHUCTEMAaM, HE3aBUCUMO OT YPOBHS OpPraHU-
3anuy, IPUCYIIU 00IIUe YePThI, & CAMU CUCTEMbI HAXOAATCA
B HEIIPEPBLIBHOM B3aNMOAEHCTBUMU. Y UEHBIE BBIAEIAIOT CJe-
OVIOIe YPOBHU OPraHMU3aIUU YKUBOM IIPUPOABI: MOJIEKY-
JIAPHBIA, KJIETOYHBIN, OPraHU3MEHHBIN, IIONYJISAIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIHN U OMOChHEPHBIN.



Fnaga

MonekynsapHbIn
YPOBEHb

MonekynspHbiii ypOBEeHb MOXHO
Ha3BaTb Ha4YasbHbiM, Haubonee rnyouHHbIM
ypOBHEM OpraHusauum XXueoro. Kaxkabii XXuBomn
OpraHu3m COCTOUT U3 MOJIEKYJ1 OpraHn4YeCcKux
BeLLeCcTB — 6e/IKOB, HYKJIEMHOBbIX KUCNOT, Yrl1ieBO40B,
XXUPOB (MMNUAoB), NOJIYy4UBLUMX Ha3BaHUe
6uonoruyeckux monekyn. Buonoru uccnenyiort posnb
3TUX BaXXHENLLUX OMONOrMYecKux
coenuHEeHul B poCTe U Pa3BUTUMN OPraHu3MoB,
XpaHeHuu U nepepaye HacsieaACcTBeHHON
uHpopmauumn, oo6MeHe BeLLeCTB U NpeBpaLlLeHumn
BHEepPrumn B XXUBbIX KNIeTKax U B APYrux npoueccax.

N3 3Toi rnaebl Bbl y3HaeTe

B 4TO Takoe buononnumepsl;
B KaKoe CTPOEHME UMeT BMOMONEKYbI;
= Kakne OYyHKLUN BbINOAHSIOT OMOMONEKYIbI;
B 4YTO TakOe BMPYCbl U B 4EM UX OCOOEHHOCTb.




s4.

MonekynspHbii YPOBEHb:
o0uias xapakrepmucTmka

1. Y710 Takoe xumMmnuecKuii anemMeHT?
2. Y10 HasbiBaeTCs aTOMOM U MOJNIEKYJION?
3. Kakue opraHnyeckue sBeliecTsa BamMm W3BECTHbI?
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JIro6asa xuBasa cucreMa, KaK ObI CJIOKHO OHA HU ObLjIa Op-
raHW30BaHAa, MPOSBIAETCS Ha YPOBHE (PYHKIMOHUPOBAHUA
OMOJIOTMUYECKUX MaKPOMOJIEKYJI.

W3yuas :KuBbIe OPraHU3MEI, BBl Y3HAJIM, YTO OHU COCTOAT
U3 TeX K€ XMMHUUYECKUX dJIEMEHTOB, UTO U HeXXUBBIe. B Ha-
crosamee BpeMsa usBecTHO Oosee 100 asremeHTOB, GONMBIIKH-
CTBO M3 HUX BCTPEYAEeTCA B "KUBBIX OpraHuaMax. K caMbIM
PaCIIPOCTPAHEHHBIM B JKMBOM IIPUPOJAE dJIEMEHTAM CJIEeNyeT
OTHECTH YIJIepoJ, KUCIOPOX, BOAOPOA U a30T. VIMeHHO 3Tu
BJIEMEHTHI 00Pas3yIOT MOJIEKYJIBI (COeNHEHNA) TaK HasbIBae-
MBIX OP2GHUYECKUX 8eU,ecma.

OcHOBO¥ BCeX OPraHMYECKUX COCIUHEHUN CHAYKUT yIje-
poz. OB MOXKeT BCTynaTh B CBSA3h CO MHOTMMY aTOMaMU U UX
rpynnamMu, o0pasys IeloyKy, PasjiuyHbIe 10 XUMUYECKOMY
COCTaBy, CTPOEHUIO, IyIuHe U opMme. V3 rpynm aTomoB obpa-
3YIOTCHA MOJIEKYJIbI, & M3 NOCHESHUX — 0osee CIOKHBIE MO-
JIEKYJIBI, Pa3Inyalolnuecsa 0 CTPOEHMUIO U (QYHKIIUAM. ITU
OpraHUYecKUe COENVHEHUSA, BXOAAIIVE B COCTAB KJIETOK
JKUBBIX OPraHM3MOB, IIOJIYYMJIM HasBaHUE OU0N0ZUYEeCKUE
noaumepvL UK 6UONOLUMEDDL.

ITonumep (or rped. polys — MHOTOUUCJIEHHBIN) — IENb,
COCTOAIaA M3 MHOTIOYMCJIEHHBIX 3BE€HBEB — JMOHOMEPOS,
KaXXIBbIN M3 KOTOPBEIX YCTPOEH OTHOCUTEJIBHO IIpocTo. MoJe-



MoHomepbl O

Monumep, COCTOALWMYM U3 OAUHAKOBLIX MOHOMEPOB

Puc. 4. Cxema CTpoeHus O

MOHOMEPOB ¥ NONVMEPOB Monumep, cocTosAwmIi U3 pas3HbiX MOHOMEPOB

KyJia IIOJIIMepa MOJKET COCTOATH M3 MHOTHMX THICSAY COENMU-
HEHHBIX MEXIy CcO000M MOHOMEDPOB, KOTOPBIE MOTLYT OBITH
ONVMHAKOBBIMU WJIA Pa3HBIMU (puc. 4).

CaoiicTBa OMOIOJIMMEPOB 3aBUCAT OT CTPOCHUA MX MOJEe-
KYJI: OT YHCJa ¥ Pa3HooOpasusi MOHOMEDPHBIX 3BEHBEB, 0Opa-
3YIOIIUX IoJuMep. Bce 0HU yHUBEPCANbHEBI, TAK KaK IIOCTPO-
€HBI II0 OZHOMY IJIAHY YV BCEX JKUBBIX OPraHU3MOB, HE3aBU-
CHMO OT BUZOBO¥ IPUHAJIEIKHOCTH.

st KamKI0ro BuAa GMOIIOJIMMEPOB XapaKTepPHEI OIpeze-
JEéHHOe cTpoeHMe U QyHKIuU. Tak, MONEKYJILI 6e/1K08 ABJIA-
IOTCSI OCHOBHBIMY CTPYKTYDPHBIMY 9JIEMEHTaMU KJIETOK U pe-
IyJIUPYIOT IPOTEKAaIoIIue B HUX IIpolecchl. Hykaeurosvle
KUCLOMbL YIACTBYIOT B Ilepefadye 'eHEeTUYEeCKOM (HacaencT-
BEHHOIT) MHGOPMAIIMH OT KJIETKM K KJETKE, OT OpraHuaMa K
OpPraHu3My. Y2/ne800b. M JHUPbL IPEACTABIAIOT COO0M BaXK-
HeHIIre UCTOYHUKY DHEPruu, HeoOXoaAmMoON nyis KU3Heme-
ATEJILHOCTU OPraHu3MOB.

VMeHHO Ha MOJIEKYJISSPHOM YPOBHE IIPOMCXOAUT IIPEBpa-
IIeHNe BCEeX BUAOB SHEPIuy 1 0OMEH BeIllecTB B KaeTke. Me-
XaHM3MBI 3THUX IIPOILIECCOB TaKyKe YHHBEPCAJBLHBI AJSA BCEX
JKMBBIX OPraHU3MOB.

B T0 xe BpeMs OKasajoch, YTO PasHOOOpasHbIe CBOMCTBA
OMOIIOJIMMEPOB, BXOAAIINX B COCTAB BCEX OPraHMU3MoB, obyc-
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JIOBJIEHBI PA3JINUYHBIMUA COUYETAHUSAMU BCErO JIMIIL HECKOJb-
KHX TUIIOB MOHOMEPOB, 00Pas3yoIIX MHOKECTBO BAPUAHTOB
IIVHHBIX IIOJUMEPHEIX Ienei. OTOT IPUHIIUI JEeXKUT B OC-
HOBE MHOroo0Opasus »KU3HU Ha HaIllel IJIaHeTe.

Crnenuduueckue CBOMCTBa OUOIOJIUMEDPOB IPOABIAIOTCS
TOJIBKO B }XUBOU KJIEeTKe. BbIleJIeHHbIE U3 KJIETOK, MOJIEKY-
JIbI OGMOIOJIMMEPOB TEPAIOT GMOJIOTMUECKYIO CYI[HOCTh U Xa-
PaKTEepU3YIOTCA JUNIL (PU3UKO-XUMUYECKUMU CBOMCTBAMU
TOTO KJIACCA COEAUHEHU M, K KOTOPOMY OHU OTHOCSATCH.

TONBKO UBYYUB MOJIEKYIAPHBIN YPOBEHB, MOXXHO IOHATH,
KaK IPOTEeKaJi MPOIECChl 3aPOKACHUA Y 9BOJIIOINY KUSHU
Ha Halley IIaHeTe, KaKOBBLI MOJIEKYISAPHBIE OCHOBEI HACJIE-
CTBEHHOCTU U IIPOIIECCOB OOMEHa BeIleCTB B JKMBOM Opra-
HU3Me.

IIpeeMCTBEHHOCTS MEMKAY MOJIEKYIAPHBIM U CJIEAYIOLIIUM
3a HUM KJIETOYHLIM YPOBHEM oOecriedmBaeTcs TeM, 4To Ouo-

JIOTUYECKUEe MOJIEKYJIBI — 3TO TOT MaTepuay, U3 KOTOPOro
00pasyooTcsa HAIMOJIEKYJIAPHbIE — KJIETOUHBIE — CTPYK-
TYDHI.

OPrAHUYECKMUE BELWWECTBA: BEJIKU, HYKJIEMHOBbBIE KUCJ10Thl,
YrNEBOAbI, XXUPbI (JIUMNMWAbLI). BUONMOJIMMEPbLI. MOHOMEPbI

| Kakue npouecchl UccnenytoT y4€HbIe Ha MONEKYSIAPHOM YPOBHE?
2. | Kakue aneMeHTsl Npeo6nazialoT B COCTABE XMBbIX OPraHU3MOB?
3. | Mouemy Monekysbl 6enKoB, HYKNEMHOBbIX KUC/OT, YrIEeBOAO0B U AUNM-
| AOB PaCCMaTPUBAIOTCS Kak GUOMNONMMEpPbI TONBKO B KNeTke?
4. YTO NOHMMAETCS MoA, YHUBEPCASIbHOCTbLIO MOJIEKY T BUONOAUMEPOB?
5. | Yem pocTuraeTcs pagHoo6pasve CBONCTB G1ON0AMMEPOB, BXOAALLMX
| B COCTaB XMBbIX OPraHn3moB?

SagaHus

Kakne 6Guonormyeckse 3akOHOMEPHOCTU MOXHO COPMYIMpPOBaTb
Ha OCHOBe aHanuaa TekcTa naparpada? O6cyauTe Ux ¢ y4ammMmncs
Knacca.
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§ D Yrnesogapbl

1. Kakue BewiecTBa, OTHOCSALLMECS K Yyresogam, BamMm U3BECTHbI?

2. Kakyio ponb UrpaioT yrieBogbi B XXMUBOM opraHuame?

3. B pe3ynbTaTte Kakoro rnpouecca yrneeonbi 06pasyloTcsa B KNieTKax 3ené-
HbIX PacTeHuin?

YVenesodvl, unu caxapudvl, — OLHA U3 OCHOBHBIX T'DYIII
opraHudecKux coeauHeHuit. OHM BXOAAT B COCTAB KJIETOK
BCEX JKUBBIX OPraHU3MOB.

VYTIeBOABI COCTOAT U3 YIJIEPOAA, BOAOPOAA U KUCJIOPOIA.
HasBaHue «yrJjieBOAbI» OHU IOJIYYUJIN IIOTOMY, UTO YV 0OJIb-
IIMHCTBA U3 HUX COOTHOIIEHME BOJOPOAA U KMUCJIOPOAa B MO-
JEeKyJe TaKkoe »Ke, KaK U B MoJieKyJie Boabl. O6mias dopmyia
yraesozos C,(H,0),,.

Bce yrieBogbl AeiATCA Ha IPOCTHIE, UIU MOHOCAXAPUObL,
U CJOXKHBIE, UIU noaucaxapudv. (puc.5). VI3 moHOcaxa-
puzoB HauboJbIllee 3HAUEHUE MAJA JKHUBBIX OPraHU3MOB
umMerT pubosa, 0e3okcupubosa, 210K03a, PPYKmo3sa, 2a-

JaxKkmoasa.
C¢H,,.0 C,,H..0
CH,OH dopmyna dopmyna.
(I: o rOKO3bI HOCH, caxapoasbl
H /I H
c':/H \('; H O H HOCH, ~O~_ H
H
[ 1
o\ H/by OH H/  Ku HO
(I:——cl: HO CH,OH
H OH H OH OH H
CrpykTypHasa dopmyna rniokossl  CTpykTypHas popmyna caxaposbl
(MoHOCaxapua) (aucaxapvp)

(CeH,,04),,  Popmyna kpaxmana
CH,OH CH,OH

2
H OH H O H
H H
4 1 4 1
oNOH HIU RO WU
H  OH H  OH

H OH
CrpykTypHas popmyna kpaxmana (nonucaxapva)

Puc. 5. CTpoeHne Monekyn NPOCTbIX U CAOXHbIX YrieBOA0B
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Hu- u noaucaxapudv. 00pasyioTcs NYyTEM COeIUHEHUSA
IByX u 00Jiee MOJIEKYJI MOHOcaxapuxos. Tak, caxaposa (Tpo-
CTHUKOBBIN caxap), Maabmo3a (COJOAOBEIN caxap), LAKMO-
3a (MoJiouHBIM caxap) — OJucaxapudv., 00pasoBaBIINECS B
pes3yJsibTaTe CIUAHUSA JBYX MOJIEKYJ MOHOcaxapuzxos. [duca-
XapuAabl IO CBOMM CBOMCTBaAM OJM3KM K MOHOCaXapuaaM.
Hanpumep, u Te u Apyrue XOPOIIO PACTBOPUMEI B Boge U
UMEIOT CIaAKUN BKYC.

ITonucaxapuabl COCTOAT M3 GOJIBIIOrO YMCIa MOHOCAXa-
punoB. K HUM OTHOCATCA KPAXMAL, 2AUKO2EH, YeNLLI0N03A,
xumun u np. (puc. 6). C yBenuueHneM KOJIUYECTBA MOHOMe-
POB PACTBOPMMOCTE IOJIUCAXAPUAOB YMEHBIIAETCA U CJIan-
KU BKYC UCUE3AET.

OcHOoBHaA GYHKIUA YIVIEBOLOB — dHepzemuueckas. Ilpu
PacCIIeNIeHUY U OKUCJIEHUY MOJIEKYJI YIJIEBOJOB BhIJEIAET-
cqa sHeprud (mpu pacnaze 1 r yraeBogos — 17,6 xII»x), KoTo-
pas obecIieyuBaeT KUSHEAEATENILHOCTE opranusma. I1lpu us-
OBITKE YIJIEBOAOB OHY HAKAIJIMBAIOTCS B KJIETKE B KaueCTBe
3alacHBIX BEILEeCTB (KpaxMaJi, IVIMKOTeH) U IpU HeoOXonu-
MOCTM HCIIOJIb3YIOTCA OPraHM3MOM B KadyeCTBe MCTOUYHHKA
OHEPruu. ¥ CUJIEHHOE pAaCIIeINJeHUE YIJIEBOLOB B KJIETKaX
MOKHO HabmoaaTh, HAIpUMep, IIPU IPOPACTAHUU CEeMSH,
UHTEHCUBHON MBIIIEYHOM padoTe, AAUTEIHLHOM I'OJOLAHUN.

VY TIieBOABI MCIIOJNB3YIOTCS M B KA4YECTBE CMPOUMENLbHO020
mamepuana. Tak, IeJII0I038 ABIAETCA BAXKHBIM CTPYKTYDP-
HBIM KOMIIOHEHTOM KJIETOYHBIX CTEHOK MHOTHX OJHOKJIETOY-

nukoreH

Llennionosa

Puc. 6. Cxema CTpoeHus nonmcaxapunos
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HBIX, I'pub0OB M pacTeHui. Biarozaps oco6oMy CTDPOEHUIO
LeJIII0JI03a HEPACTBOPUMA B BOJZle M 00J1a1aeT BLICOKOM IIpoU-
HOCThIO. B cpemuem 20—40% mMmarTepuaia KJIETOYHBIX CTe-
HOK PaCTeHUI COCTABJIAET IeJIII0JI03a, & BOJTOKHA XJIOMKa —
IIOYTH YUCTASA IEJIII0NI03a, U UMEHHO II09TOMY OHU UCIIOJIb-
BYIOTCS JJISI UBTOTOBJIEHUA TKAHEH.

XUTUH BXOOUT B COCTAB KJIETOYHBIX CTEHOK HEKOTOPBIX
pocTeHImuX U rpuboB, BCTPEUAETCA OH U Y OTAEIBHBIX
IPYyNN KUBOTHBIX, HAIIPUMED y YIEHUCTOHOTUX, B KaUueCcTBe
BasKHOI'O KOMIIOHEHTA UX HAPYHHOI'O CKeJIeTa.

W3BeCTHBI TaKiKe CIOMKHBIE IIOJIMCAXAaPUALI, COCTOSAIIVE
U3 ABYX TUIIOB IIPOCTHIX CaXapoB, KOTOPhLIE PEryJIAPHO Yepe-
OYIOTCSA B NJIMHHBIX LeNAX. TaKue moJIucaxXapuabl BEIIONIHA-
IOT CTPYKTYPHBIE QYHKIIUY B OIOPHBIX TKAHAX JKUBOTHBIX.
OHU BXOJAT B COCTAB MEXXKJIETOUHOI'O BEIIIECTBA KOYXKH, CYyXO0-
SKUJIN, XPALIeH, IpuAaBas UM IIPOYHOCTE U JIaCTUUHOCTE.

HexoTopble moaucaxapuibl BXOAAT B COCTAB KJETOUHBIX
MeMOpaH U CIOyKaT pelnentropamu, obecreurBasi y3HaBaHUE
KJIETKaMM APYT Apyra U UX B3auMOAeHCTBUE.

YIJNEBOAbI, W CAXAPUAbI. MOHOCAXAPUAObI. OUCAXAPUADbI.
NOJINCAXAPUODI. PUBO3A. AESOKCUPUBO3A. IN1IOKO3A.
DPYKTO3A. FTAJIAKTO3A. CAXAPO3A. MAJIbTO3A. JIAKTO3A.
KPAXMAJL. FINMTUKONEH. XUTUH

B ~ £ P
BDOnNPoOoCHI

1. | Kakol cocTtaB 1 CTPOEHUE NMEIOT MOJIEKYSIbl YIIEBOA0B?
2. | Kakue yrneBoapl Ha3biBalOTCS MOHO-, AU~ U nosmcaxapuaamm?
3. '(axme DYHKUMM BIMONHAIOT YrieBOAb! B XXUBbIX OPraHuamax?

SagaHus

MpoaHanuaupyrite pUcyHok 6 «Cxema CTpoeHUs nonncaxapuaoos» u
TekcT naparpada. Kakue npennonoxeHns Bbl MOXETE BblABUHYTb Ha
OCHOBE CpaBHEHUS OCOOEHHOCTEeN CTPOEeHUs MOoNekyn U QyHKUMA,
BbIMOJIHAEMbIX KpaxmasioM, ranMkKoreHom u u.enmonosoﬁ B XMBOM
opraHmame? ObcyguTe 3TOT BOMPOC C OQHOKIACCHUKaMMU.
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8 6 « Jiunuapbi

SOeDIPOOGROIOOISS

1. Kakune xxupononoOHbie BelwjecTBa BaM U3BECTHbI?
2. Kakue npogyKrbl nuTaHus 6orarbl XXupamu?
3. KakoBa poJib XUpPORB B opraHusame?

Junudvt (oT rped. lipos — XKup) — oOOIIUpPHAA TPyIIa
JKUPOIIONO0OHBIX BEIeCTB,. HEPACTBOPUMEIX B BoZe. BoJb-
IIUHCTBO JINIIUJOB COCTOUT U3 BEICOKOMOJIEKYISAPHBIX KUP-
HBIX KMCJIOT U TPEXATOMHOTI'O CIIUpTa IiniepuHa (puc. 7).

Copepixanue JUIUAOB B PA3HEIX KJIETKAX CUJILHO Bapbu-
pyet: ot 2—3 1mo 50—90% B KJIeTKax CceMsH HEKOTODPBIX
PacTeHUN U JKUPOBOM TKAHU JKUBOTHBIX.

JIunuasl IPUCYTCTBYIOT BO BCeX 0e3 UCKJIIOUEHUS KJET-
KaX, BBIIOJHAA cuenu@uuecKre ONoJornuYecKue PyHKIIUN.

Hupvr — HamboJiee IPOCTHIE U IIMPOKO PACIPOCTPAHEH-
HbI€ JIUNUALI — UTPAIOT BAXKHYIO POJIBb KAK UCMOYLHUK IHED-
zuu. Ilpu OKUCIEeHNN OHU Aar0T 0oJiee ueM B ABa pasa 00JIb-
IIIe YHEePruy 0 cCpaBHEHUIO ¢ yrieBozamu (38,9 kll»x mpu
pacinenaesuu 1 rxupa).

H-C-0{C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,

MnuuepuH
m

I
H-C-04C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,

=@e

By

~c|;-o C-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,
-(I;_

\oocH ) Tpu XUPHBIE KUCNOTbI

Puc. 7. CTpoeHne Monekynbl Tpurnuepuaa
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JKUphBI ABIAIOTCS OCHOBHOM GOPMOM 3anacanus iunudos
B KJIETKe. ¥ MO3BOHOYHBIX KMBOTHBIX IIPUMEPHO IOJOBUHA
9HEepruu, noTpedageMo KJIeTKaM1 B COCTOAHUY IIOKOs, 00-
pasyeTrcs 3a CUET OKUCJIEHUA KUPOB. JLUPHI MOTYT MCIIOJb-
30BaThCA TaKiKe B KaueCcTBe MCTOYHUKA BOABI (IIpU OKUCIIE-
Huu 1 r xupa obpasyercs 6osee 1 r BoabI). 9TO OCOOEHHO
IEeHHO IS AaPKTUYECKUX U NYCTHIHHBIX JKUBOTHBIX, 00UTAI0-
IIUX B YCJIOBUAX AeduiuTa CBOOOLHON BOJKI.

Barogapsi HUSKOM TEILJIONPOBOAHOCTU JIUIIUABI BBIIOJIHS-
IOT 3QWUumHble PYHKYUU, T. €. CIYXKaT AJSA TEeIIOU30NANNN
opraHu3MoB. HarrpuMep, y MHOTMX IO3BOHOUYHBIX JKMBOTHBIX
XOPOIIIO BEIPAKEH MOAKOKHBIN MKHUPOBOM CIOM, UTO ITO3BOJIAET
VM JKUTh B YCJIOBUSAX XOJOTHOTO KJINMATA, 8 ¥ KUTOOOPa3HBIX
OH UT'PAaeT ellé U APYTYIO POJIb — CIIOCOOCTBYET IJIABYYECTH.

JIunupasl BBIIONHAIT U CMPOUMENbHYI PYHKYU, TaK
KaK HepaCTBOPUMOCTbH B BOJE JeJIaeT UX BarKHEUIIINMU KOM-
TIIOHEHTAMU KJIETOYHBIX MeMOpaH.

M=orue 2opmorb. (HaIpUMeEp, KOPEI HAJAIIOYEUYHUKOB, I10-
JIOBBIE) SIBJISIOTCS NPOMUIBOAHBIMM Junuzos. CiemoBaTenb-
HO, JIUIIUAAM IIPUCYINA Pe2yiimopHas PYHKUUS.

aunuabl. )KUPbl. FOPMOHbI. ®YHKLUU JIUMUWAO0B:
SHEPIFETUYECKAS, SAMNMACAIOLLASA, SALLIUTHAS,
CTPOUTEJIbHASA, PEIMYJIATOPHASA

Bonpochsi
|
1. | Kakue BeLecTsa OTHOCATCA K nunuaam?
2. | Kakoe cTpoeHue nmeet 60AbLLUNHCTBO Nnnuaos?
3. | Kakune pyHKUMK BbINOSHAIOT Annuabl?
4. KKame KNeTKU U TKaHu Hanbonee 6oratsl aMnuaamm?
SanaHus

MpoaHanuaupoBaB TEKCT naparpada, 0ObACHUTE, NoYemMy MHOrue
XUBOTHbIE Nepen 3UMOM, a NPOXoaHbIe PbiObl Nepes HEPECToOM CTpe-
MATCS HakonuTb nobonblue xupa. MNpueBegutTe NpPUMEpPbl XUBOTHBIX
U pacTeHWUin, y KOTOpPbIX 3TO siBNeHue Hambonee sipko BbIPaXKeHO.
Bcerpa nv nanuwku xvpa nonesHsl ans opraHnama? Oéecygure oty
npobnemy B Knacce. '
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8 7. cocrasu cTpoeHue 6enkos

0000 QOPOPOONOOGOOOS

1. KakoBa posnb 6enkoB B opraHuame?
2. Kakue npoayktbl Goratbl 6enkamu?

Cpenu opraHm4YeCcKUX BeIecTB 6esKl, UIU NPOMeUHbl, —
caMble MHOTOYMCJIEHHBIe, HauboJjiee pasHOOOpasHbIE U
UMeIole IePBOCTEeIIeHHOe 3HaueHue ouonosimmepsbl. Ha ux
nposro npuxonurca 50—80% cyxoit Macchl KJIETKU.

Mosexkyibl 6EJIKOB MMEIOT OOJIBIINE pas3Mephl, IIO9TOMY
UX Ha3BIBAIOT MAKpoMoseKyaiamu. Kpome yriepozna, KUCJIO-
poza, BOOOpoJa 1 a3oTa, B cocTaB 6€JIKOB MOT'YT BXOLUTH Ce-
pa, ¢ocdop u xenezo. Besku oTamyarTcsa APYT OT Apyra
qucJIoM (OT CTa 10 HECKOJBKUX THICAY), COCTABOM U IIOCJIEN0-
BaTEJIBHOCTHI0O MOHOMEpOB. MoHOMepamMu 0EJIKOB ABIAIOTCS
aMUHOKMCJIOTHI (puc. 8).

BeckoneuHnoe pasHooOpasue OeIKOB CO3TaETCA 34 CUET
pasnuyHOTro coueTaHms Bcero 20 ammHOKUcOT. Kampas
aMMHOKHCJIOTA MMeeT CBO€ Has3BaHUe, ocoboe CTpoeHue u
cBoyicTBa. VX obmiyo (hopMysry MOKHO IIPEACTABUTH B CJe-
IVIOIIEeM BUJE:

F——n -_——

'H2NI—CH—'COOHI\
AmMusorpynmna T ‘r it e J KapbokcuibHasa
TR rpynmna
| J\
Papukain

MounexyJia aMUHOKUCIOTBI COCTOUT U3 ABYX OAUHAKOBBIX
JIJISI BCEX aMUHOKMCJIOT YacTeil, OgHAa U3 KOTOPBIX ABJISAETCHA
amusOrpynmnoii (—NH,) c ocHOBHBIMU CBOMCTBAMH, Apyrasd —
kKapOokcunbHOM rpynnoit (—COOH) ¢ KMCIOTHBIMHM CBO¥-

H CH, CH, H SH
i S 1
H——cl:—NH2 | |
COOH COOH
FAvumH (rav) BanwuH (Ban) UucTteunn (uuc)

Puc. 8. NpyMepbl CTPOEHUS aMUHOKUCIOT — MOHOMEPOB GE/IKOBbLIX MONEKYN
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cTBaMu. 4dacTh MOJEKyJabl, HaswiBaemasa paxuxanoMm (R),
Y PasHBIX aMUHOKHUCJIOT UMeeT pasjinyHoe cTpoeHune. Haiu-
Yyye B OJHOI MOJIEKYJIe aMUHOKMCIOTEI OCHOBHOM U KMUCJIOT-
HOM rpynm o0yCJIOBJIVBAET UX BBICOKYIO PEAKIIMOHHYIO CIIO-
coOHOCTh. Uepes oTU I'PYIIILI IPOUCXOLUT COeAUHEHe aMuy-
HOKMCJOT IIpu oOpasoBaHuu Oenka. IIpu 3TOM BO3HUKAET
MOJIEKYJIa BOJABI, & OCBOOOIUBIIMECS BJIEKTPOHEI 00PasyioT
nenmudny ca3v. [1oaTOMy 6eTKY HA3BIBAIOT NOLUNENMU-
damu.

H R,b, O H R, O

N, o4 TN T o
N-C-C + N—-(IJ—C —
-—==f
H H OH H H ©OH

H R, Ry O

N [k
— H,0 + N—C—C—N—-C—C

7 L

H HOHH OH

IlenTugHas cBA3h

MoneryJibl 6€JIKOB MOTYT UMETh PA3JIMUYHBIE IIPOCTPAHCT-
BeHHBIe KOHQUI'ypauu — cmpyKkmypol 6esika, 1 B UX CTPO-
€HUU Pal3JINYalOT YeThIpe YPOBHA CTPYKTYPHOM OpraHmsa-
nuu (puc. 9).

ITocnemoBaTenbHOCTE AMHMHOKMCIOT B COCTaBe TOJIUIIEII-
THAHOM eI IIPEJCTAaBIAET NepeuLHyI0 cmpykmypy 6enka.
Ona yHuKaJbHaA s Jiroboro 6esKa U ompenessieT ero (op-
MY, CBOMCTBA U DYHKITHI.

BoasiruHCTBO 6€JIKOB MMEIOT BUJ CIIUPAJU B PE3yIbTATe
o0pasoBaHusa BOLOPONHBIX cBsa3ei Mmexay CO u NH-rpymma-
MU Pa3HBIX AMUHOKMCJIIOTHBIX OCTATKOB IIOJIUIISIITHUHOM IIe-
nu. Bogoponurslie cBaA3u cinabble, HO B KOMILIeKCce OHU obecre-
YUBAIOT HOBOJIBHO IIPOYHYIO CTPYKTYPY. OTa CIUpaTb —
emopuyHras cmpyrmypa 6enaxa.

Tpemuunas cmpykmypa — TPEXMepHAaA IPOCTPAHCTBEH-
Had «YIaKOBKa» MOJUIENTUAHON menu. B pesyibTare BO3-
HUKAET IPUUYAJIUBAa, HO IJIA Kakaoro Oeska cmemuduye-
ckad KoH(purypanua — 2ano6yna. IIpOYHOCTE TPETHUYHOM
CTPYKTYpPBI obeclieuuBaeTcsa pPasHOOOPAa3HBIMU CBA3AMU,
BO3HUMKAIOIIVMU MEXAY PaguKaaMy aMIHOKUCJIIOT.
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Puc. 9. Cxema cTpoeHus 6enkoBon MONEKYbI:
I, 11, 1, IV — nepBuyHas, BTOpMYHANA, TPETUYHAS, YETBEPTUYHASA CTPYKTYPbI
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Yemeepmuunas cmpykmypa XapaKTepHa He IJIs BCeX
OenxoB. OHa BOBHUKAET B PE3YyJIbTATE COEAUHEHUA HECKOJIb-
KHX MaKPOMOJIEKYJI C TPETUYHON CTPYKTYPOU B CJIOMKHBIM
KoMILIeKc. Hampumep, reMOorJo0uH KPOBU YeJIOBeKa IIpej-
CTaBJIIET KOMILJIEKC M3 UYeTHIPEX MAaKDPOMOJIEKyJ Oeska
(puc. 10).

Takas CIOKHOCTb CTPYKTYPHI 6EJIKOBBEIX MOJIEKYJI CBA3a-
Ha ¢ pasHooOpasueM (pYHKI[UiI, CBOMCTBEHHBIX d3TUM OHOIIO-
JuMepam.

HapyuieHne npupogHON CTPYKTYPHI OeIKa HA3bIBAIOT Oe-
Hamypayueil (puc. 11). OHa MOXKeT IPOUCXOAUTH IIOJ BO3-
IelcTBUEeM TeMIIepaTypPhl, XUMHUYECKUX BEILECTB, JIYUUCTOMH
9Heprum u Apyrux GarrTopos. IIpu cmaboMm BO3IEHCTBUU
pacrazaeTcsi TOJIBKO YEeTBEPTUYHAS CTPYKTypa, Ipu OoJiee
CUJNBHOM — TpEeTHYHAad, a 3aTeM — BTOPUYHAA, U OEJIOK
OCTAETCA B BUJIE IIOJUIIENITHAHON eI,



Puc. 10. Cxema CTPOEHNSA MONEKYNbI reMornoduHa

ITOT IIPOIlECC YACTUYHO OOpaTHUM: €cJau He paspylIeHa
IepPBUYHAS CTPYKTYPA, TO JeHATYPUPOBAHHBIN OEJIOK CII0CO-
0eH BOCCTAHABJIMWBATH CBOIO CTPYKTypy. OTcroma ciexmyer,
YTO BCE OCOOEHHOCTH CTPOEHUA MAKPOMOJIEKYJIbI OeJIKa OIl-
PenessIIOTCSA ero IIePBUYHON CTPYKTYPOIA.

Kpome npocmuix 6enko8, COCTOSIUX TOJHBKO M3 aMUHO-
KMCJIOT, €CThb eIllé U CJO0MCHble OejlKU, B COCTAB KOTOPBIX
MOTYT BXOJAUTH YIJIEBOABI (21UKONpOmMeurbsl), KUpPsl (AUNO-
npomeuHsl), HYKJIEUHOBBLIE KIUCJIOTHI (HYKJIeonpomeuHbl)
U Op.

Posnb GeNKOB B JKU3HU KJIeTKU orpomMHa. CoBpemMeHHas
OuoJIorus IIOKasaja, YTO CXOACTBO U pPas3inyre OPpraHu3MoB
oIlpefiesigeTCA B KOHEYHOM cuére Habopom GenrkoB. Yem Omu-
’Ke OPraHu3MBI IPYT K APYry B CUCTEMAaTHUYECKOM IIOJIOMKE-
HUU, TeM 00JIee CXOAHBI UX OeIKHU.

BoccraHosneHue
VNCXOOHOM
Monekynbl 6enka

T

Monekyna
6enka oo JeHaTypupoBaHHbIA
peHartypauum 6enok

Puc. 11. DeHatypauusa denka
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BEJIKWU, WJIX NPOTEUHDI. MPOCTLIE U CJIOXXHbIE BEJIKWU.
AMWHOKUCIOTbI. NOJIMNENTUA. NEPBUYHAS, BTOPUYHAS,
TPETUYHASA U HETBEPTUYHAS CTPYKTYPbI BEJIKOB

Bonpoceb!

1. | Kakue BewecTBa HasbiBaloTCS Henkamu unu npotenHammn?
Y70 Takoe nepBuYHasa CTpykTypa 6enka?

3. | Kak obpasyoTcs BTOpUYHasA, TPETUYHAA U YeTBEepPTUYHas CTPYKTYpbI
benka?

4. ! Y70 Takoe geHaTypauua denka?
5. | No kakomy NpuaHaky 6enku AensaTcs Ha NPOCTbIE U CAOXHbIE?
3agaHus

Bbl 3HaeTe, 4TO 6enoK KypuHOro arla COCTOUT B OCHOBHOM U3 Mpo-
TenHoB. Noaymarite, 4em 0OBACHAETCA U3MEHEHUE CTPYKTYpPbI 6enka
y BapéHoro sinua. MNpuBegute Opyrue U3BECTHbIE BaM MpUMeEps!,
KOrga CTpykTypa 6enka MOXET UBMEHUTBLCS.

8 8 DyHKLUMKN GenKoB

(N N N N N N N N N N N NN N/

1. KakoBa ¢pyHkuus yrnesonos?
2. Kakue byHKUuM 6GenKoB Bbl 3HaeTe?

BesIKu BBIMOJIHAIOT YPE3BBIYANHO Ba’KHbIE XU MHOT000pas-
Hble QYHKIUU. OTO BOBMOKHO B 3HAUUTEJILHOI Mepe 6Jiaro-
Iapsi pasHooOpasuio opM U COCTaBa caMUuX OeJIKOB.

Oxua u3 Ba)kHeHmMUX (GPYHKIUN OEJIKOBBIX MOJIEKYJI —
cmpoumeavras (naacmuyeckas). BeJKu BXOOAT B COCTaB
BCeX KJIETOUHBIX MeMOpaH M OPraHOMUAOB KJIeTKU. IIpeumy-
IIEeCTBEHHO 13 0eJIKa COCTOAT CTEHKM KPOBEHOCHBIX COCYIOB,
XPAIIN, CYXO0KUINA, BOJIOCHI I HOI'TH.

I'pomanHOe 3HaUEHUE UMEET KamaJlumuieckas, Uiu gep-
mMeHmamueHas, Pynruua 6earxos. CrnenuanbHble 0EJIKUI —
(hepMeHTHI CIOCOOHBI YCKOPATE OMOXUMUYECKNE PEaKIIUU B
KJIETKE B IECATKY U COTHU MUJIJIMOHOB pas. VI3BeCTHO OKOJIO
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TeICSAYM (pepMeHTOB. Karknasa peakiua KaTaJIu3upPyeTcs 0Co-
66IM (hepMmerTOM. IloapobGHee BEI y3HaeTe 00 9TOM HIKE.

HeuzamenvHyo PYHKYUIO BBIIOJHSIOT 0COOLIe COKpPATHU-
TeJbHBIe OenKu. DBrarogapAa MM ABUTAIOTCA DPECHUYKH U
KTYTUKU Y IPOCTEHINNX, IIePEeMEeIIaloTCsI XPOMOCOMBI IPU
IeJeHUM KJIETKU, COKPAIAIOTCHA MBIIIILI ¥ MHOTOKJIETOU-
HBIX, COBEPLIEHCTBYIOTCA APYIUie BUALI ABUMKEHUA V dKUBBIX
OpPraHU3MOB.

BaxxHoe 3HaUeHUE UMEET MPAHCNOPMHAL QYHKYUs Oei-
KoB. Tak, reMOrJIo0MH IIEPEHOCUT KUCJIOPOJ U3 JIETKUX K
KJIEeTKaM APYTUX TKaHEH ¥ OPraHoB. B MBIIIIIaX, IOMKUMO I'e-
MOTJIOOMHA, €CTh eIlé OAUH T'a30TPAHCIOPTHBIN OeJIOK —
MUOTJIOONH. BeJKM CBIBOPOTKY KPOBHM CIIOCOOCTBYIOT IIepe-
HOCY JIMIIUJOB ¥ JXUPHBIX KMUCJIOT, PA3JIUYHBIX OMoJioruye-
CKU aKTHBHBIX BelllecTB. TpaHCIOPTHEIE OEJIKM B HAPYIKHOM
MeMOpaHe KJIETOK IIePEeHOCAT PasiuyHbIe BEIeCTBa U3 OKPY-
YKaIoIell Cpebl B IUTOIIa3MYy.

Cnenuduueckue 0eJKM BBINONHSIOT 3GUUMHYI0 QYHK-
yuro. OHU TpesoXpaHAIOT OPraHM3M OT BTOPIKEHUSA UyIKe-
POZHBIX OEJIKOB U MHKDPOOPTaHWMSMOB U OT IIOBPEXKIACHUA.
Taxk, aHTHUTENa, BRIpadbaTsiBaeMsbie JUMMOIIUTAMY, OJIOKUPY-
IOT YysKepoaHbIe Oesiky; (huOpuH 1 TPOMOMH IPENOXPAHAIOT
OpPraHu3M OT KPOBOIIOTEPH.

Pezynamoprnaa @Qyrkyus npucyiia Oeixam — 20pmo-
Ham. OHU IOJNEeP)KUBAIOT IIOCTOSHHBIE KOHIIEHTPAIUY Be-
IIIECTB B KPOBU ¥ KJIETKAX, YUACTBYIOT B POCTE, PA3MHOMKe-
HUU U APYTHUX KUSHEHHO BaKHBIX ITpolieccax. Hampumep,
UHCYJIVH PeryaupyeT cComeprkanune caxapa B KPOBU.

Besnxam npucyia TakiKe cuzHaabRas QyHKyus. B mem6-
pPaHy KJIETKU BCTPOEHBI OEJIKU, CIIOCOOHBIE M3MEHATH CBOIO
TPETUYHYIO CTPYKTYPY B OTBET Ha HelicTBue (haKTOPOB BHEIII-
Hel cpenbl. TaK IPOMCXOLUT IIPUEM CUI'HAJIOB M3 BHEIIHEU
cpenbl U Iepefava MHPOPMAIIUY B KIETKY.

Benxy MOTYyT BBINIOJHATHL 9HepzemuuecKyr QYHKYUI,
SABJSASACH ONHUM U3 UCTOYHUKOB DHEPTUU B KJIeTKe. [Ipu 1moJ-
HOM paciienjgeHun 1 r 6ejiKa 0 KOHeUHBIX IIPOAYKTOB BhIAE-
asieres 17,6 xx suepruu. OTHAKO B KaUeCTBE MCTOYHUKA
sHepruu OeJIKM MCIIOJb3YIOTCSA KpailiHe pefKo. AMHHOKUC-
JIOTBI, BBICBOOOIKIAIOIIVECS IIPU PACIIEIIJIEHUUN OEJTKOBBIX
MOJIEKYJI, MCIIOJB3YIOTCS IJIA IIOCTPOSHU S HOBBIX 6€JIKOB.
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DYHKUUU BEJIKOB: CTPOUTEJIbHASA, OBUTATEJIbHASA,
TPAHCMOPTHASR, SALLUTHASA, PEMNYJIATOPHASA, CUTHAJIbHASR,
OQHEPFETUYECKAS, KATAJIUTUHECKASA. TOPMOH. ®DEPMEHT

Bonpo

bl

ahrhON =

Yem 06bACHAETCA MHOroobpasve dyHkuuii 6enkos?

Kakune pyHkumu 6enkos BaM U3BECTHbI?

Kakyto ponb urpatot 6e1Kn-ropmMoHbl?

Kakyto GyHKLUMIO BbIMONHAIOT 6enkmn-depmMeHTbl?

Mouemy 6enku penKo UCMONb3YIOTCH B KAYECTBE UCTOYHMKA SHEeprum?

& 0. HyknenHoBbIE KUCOTbI

200000 ODOGOOOOGOSOS

1. KakoBa ponb sgpa B knetke?

2. C xakumu opraHoMaamu KJEeTKU CBA3aHa nepepava HacneAcTBEeHHbIX
NpU3HaKkosB?

3. Kakue BewecTsa Ha3biBalOTCa Kucnoramm?

40

Hyraeurnosvie kucaomat (0T nat. nucleus — anpo) BIep-
BbIe OBLIV OOHAPYIKEHBI B AApax JEeHKOIUTOB. BIiocaencrt-
BUU OBLI0 BEIACHEHO, YTO HYKJIEMHOBBIE KUCJIOTHI COAEPIKAT-
cA BO BCeX KJIETKaX, IPUYEM He TOJBKO B AApe, HO TaKMKe
B IIUTOILJIa3Me ¥ PA3JIUYHBIX OPTaHOUAAX.

PaznuyaroT aBa TUIIa HYKJIEUHOBBLIX KUCJIOT — 0e30KCuU-
pubonyrkaeurnosvie (coxpainénno JHEK) u puborHyKJLEUHO-
svie (coxkpaménno PHK). Paznuume B Ha3BaHUAX 00'bACHA-
eTcsa TeM, uTo monekyna [JTHK comepskuT yrieBox de3oxcu-
pubosy, a moserysna PHK — pubosy.

HyxkienHOBBIE KUCJIOTHI — OUOIOJIUMEPHI, COCTOSIIINE
13 MOHOMEPOB — HYyK.Ieomudos. MOHOMEDPHI-HYKJIEOTUIBI
OHK n PHK uMeroT cX0IHOEe CTPOEHUE.

KaKapiii HYKJIEOTU COCTOUT U3 TPEX KOMIIOHEHTOB, CO-
eIVHEHHBIX IIPOYHBIMU XUMUYECKUMU CBA3AMU. IJTO A30-
mucmoe ocHo8aHue, Yyaneg00 (pubosa UIM Ae30Kcupubdosa)
u ocmamokx ¢pocgoproil kucaomut (puc. 12).

B cocraB mosnexkyavt [JHEK BXOOAT YeThIPe THUIIA a30TUC-
TBIX OCHOBAHUN: a0eHUH, 2YAHUH, LUMO3UH WUIU MUMUH.



o OH
AzoTuc- P=—=0
Toe Aesokcu- ~~ OH
A ocHoBa- puGosa Ocratok
e 0 docdopHoit
KUCNOTbI
= OH
AzoTuc- 0 P=0
5 e Pu6o3a = 0H
ocHoga- OcTaTok
Hue dochopHoit
KUCAOTHI

Puc.12. Cxema CTpoeHUs HYKNeoTuaos — MoHomepos AHK (A) u PHK (5)

OHU ¥ OIIPefeNAI0T Ha3BaHUA COOTBETCTBYIOIINX HYKJIEOTHU-
IOB: ageHuoBEIN (A), ryanunossiit (I'), muruaunossrit (L1)
u TuMmuauaoBei (T) (puc. 13).

Kamxpaa uens [JHK mpezacraBiserT MOMUHYKJIEOTHUL, CO-
CTOAIUYN U3 HECKOJBKUX JAECATKOB THICAY HYKJIEOTUIOB.

Mouneryna JHK umeer cinoxsHoe cTrpoerue. OHA COCTOUT
U3 ABYX CIIMPAJbHO 3aKPYUYEHHBIX IeIleil, KOTOPhIE II0 Bceit
IJIVMHE COeAWHEHBI APYr C APYIOM BOJOPOLHBIMU CBS3SAMMU.
Takyio CTPYKTYPY, CBOMCTBEHHYIO TOJIBKO MoseKyiam JJHEK,
Ha3BIBAIOT 0B0ULHOL CRUPALLIO.

/OH
—0—P=0
1 0] N OH

_OH

—0—P=0
2 O N OH

3 o/ A OH
- Vi W,
0 ™ OH
A .
(0] N OH
Puc.14. KomnnemeHTapHoe
Puc.13. Hykneotuabl AHK COeaNHEHNE HYKNEeOoTUAOB
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ITpu o6pasoBanuu aBo¥HOU cnupanu JHK azorucreie oc-
HOBAHUSA ONHOM LIENIU PACIOJIATAIOTCA B CTPOTO OIIpeleJIeH-
HOM IIOPSAKEe IIPOTUB a30TUCTHIX OCHOBaHUM apyroii. Ilpu
9TOM OOHAPY)KMBAETCs BayKHAsA 3aKOHOMEDPHOCTH: IIPOTUB
aJleHUHA OJHOI I[eN¥ BCerja pacmoJjaraercs TUMHUH APYToi
enu, IIPOTUB I'YAaHUHA — IUTO3UH, ¥ HA000POT. ITO 00BsC-
HAETCSA TEeM, UTO Haphbl HYKJIEOTUIOB aJJeHUH U TUMWH, a TaK-
JKe T'YaHUH ¥ IIUTO3WH CTPOT'O COOTBETCTBYIOT APYT APYILY
U ABJIAIOTCSA HOMOJHUTEIbHBIMU, UJIA KOMNIEMEHMAPHbLMU
(ot nar. complementum — pomoJHeHUE), APYT APYyry. A ca-
Ma 3aKOHOMEPHOCTh HOCHUT Ha3BaHUE NPUHYUN KOMNJLEMEH-
maprocmu. Ilpu aTOM MEXAY afleHUHOM ¥ TUMHWHOM BCerja
BO3HHUKAIOT JB€ BOJOPONHEIE CBA3U, 4 MEMAY I'YAaHUHOM U
nUTO3UHOM — Tpu (puc. 14).

CrnenmoBaTenbHO, ¥ BCAKOTO OpPraHu3Ma YHMCJIO afeHUJIO-
BBIX HYKJIEOTHAOB PABHO YMCJIy THUMUJUJIOBBIX, a YHCJO
I'YaHUJIOBBIX — YHCJIY IMUTUAUIOBBIX. SHAS IOCJIEI0BATEIb-
HOCTh HYKJIeOTUOB B onmHOM uenu [HK, mo nmpuHIHIY
KOMILJIEMEHTAPHOCTU MOXKHO YCTAHOBUTH HOPANOK HYKJIEO-
THAOB APYIOM eI,

C momo111b10 4eThIpEX TUIIOB HyKJaeoTunoB B JITHK 3anuca-
Ha BCcA mHMOpManus 00 oprasusMe, nepefamlnasaca IIo Ha-
CIeNCTBY CJEAYIOIMM IIOKOJeHusaAM. [[pyrumMu cJioBaMu,
HNHEK aBnsercsa HOCUTEJIEM HACJIeICTBEHHOM NH(GOPMAILIN.

Monexynbl JHK B OCHOBHOM HaXOASATCA B ANPaX KJIETOK,
HO HeOOJIBIIIOE UX KOJUYECTBO COAEPIKUTCA B MUTOXOHAPUAX
U IJIaCTULAX.

Monexkyna PHK, B orsimume ot mosiekynsl JHK, — moau-
Mep, COCTOANIUM U3 OJHOM IEIIOYKY 3HAYUTEJIHbHO MEHBIITNX
pasMepoB.

Mouomepamu PHK sABIAOTCA HYKJIEOTHUABI, COCTOSIIIE
u3 pubO3BI, ocTaTKa (POCHOPHON KUCIOTHI U OLHOT'O U3 UEThI-
PEx asoTuCThIX OCHOBaHUM. TpU a30THMCTBIX OCHOBAHUA —
aJeHuH, 'YaHUH W IUTO3UH — TaKwme e, Kak u y J[HK,
a yeTBEPTOE — Ypayul.

Ob6pasoBanue nmonmmepa PHK mpoucxoauT uepes KoBa-
JIEHTHBIE CBSA3W MeEXXJay pubo3oir m ocraTkoM (dochopHOMA
KHCJIOTHI COCeTHUX HYKJIEOTHULOB.

Brigensaror Tpu Tuna PHE, pasnuyaooniuxcs 1o CTPYKTY-
pe, BeJIMYMHE MOJIEKYJI, PACIIOJIOMKEHUIO B KJIETKEe W BBIIOJI-
HAEMbBIM DYHKIIUAM.



Pubocommuvie PHE (pPHK) BXOoAAT B cocTaB puboOCOM U
Yy4acTBYIOT B (POPMHPOBAHUU MX AKTUBHBIX IEHTPOB, I'Ie
IIPOMCXOAUT IIpolecc buocuHTe3a OenKa.

Tpancnopmnovie PHE (mPHEK) — caMmble HEOOJIBIIINE IIO
pasmMepy — TPAHCIHOPTUPYIOT AaMUHOKHUCIOTHEI K MECTY CHUH-
Te3a OesaKa.

Hnpopmayuounvie, unu wmampuuneie, PHK (uPHK)
CUHTE3UPYIOTCS HAa y4YaCTKe OJHOM M3 Ieleil MOJEKYJIbI
IHEK u nepemarmT MHMOPMAIIHUIO O CTPYKTYpPeE Oesika U3 sapa
KJIETOK K pubocoMaM, rje sTa nHGOpMaIus peajlu3yeTcs.

Takum ob6pasom, pasnauunabie Tunsl PHK npemcrasisior
co00i efuHYI0 PYHKIIMOHAJIBHYIO CUCTEMY, HaIpPaBJIEHHYIO
Ha peayiusalinio HacJIeCTBEHHON nH(OpMaIy Yepes CUHTES
benxa.

Monexkyasl PHK Haxogarcs B sgpe, uTonIasMe, pudboco-
MaXxX, MUTOXOHAPUAX U IJIACTUAAX KJIETKHU.

HYKJIEMHOBAS! KUCJIOTA. AE30KCUPUBOHYKJIEMHOBAS
KUCJIOTA, NN AHK. PUBOHYKJIEMHOBAS! KUCJIOTA, UJTN PHK.
A30TUCTbIE OCHOBAHWS: AAEHWH, F'YAHUH, LIUTO3WH,
TUMMUH, YPALUJI, HYKJIEOTUZ,. [ BOVHASI CMIUPAJb.
KOMMJIEMEHTAPHOCTb. TPAHCMOPTHAS PHK (TPHK).
PUBOCOMHAS! PHK (pPHK). UHOOPMALIMOHHAS PHK (MPHK)

Bonpochbi

1
2
<
a4
5

Kakoe cTpoeHue nmeet Hykneotua?

Kakoe ctpoeHue nmeet monekyna JHK?

B 4ém 3aknovaeTcs NnpuHUMNn KOMnaemMeHTapHoCcTn?

Y70 06Lwero n kakne pasnuyus B ctpoeHmnn monekyn AHK n PHK?
Kakue Tunbl monekyn PHK Bam ns3secTHbl? KakoBbl X pyHKUUN?

SagaHus

1.
2:

CocTaBbTe nnaH naparpada.

YyéHble BbiscHUNU, 41O pparmeHT uenu JHK nmeeT cnepyiowmii co-
cra: U—T—T—A—A—T—T—U—L—. Wcnonb3ys npuHuun
KOMMIEMEHTAPHOCTU, AOCTPONTE BTOPYIO LENb.

B xope nccnepoBaHus 6bi10 YCTaHOBIEHO, YTO B M3yHaeMOon MOJIEKyY-
ne AHK ageHuHbl cocTaBnaoT 26% OT 06wWero 4ymcna a3oTUCTbIX OC-
HoBaHui. lNMogcyuTanTe KONMY4eCTBO APYrnx a30TUCTbIX OCHOBaHUM

KBSTOVI MOseKkyne.
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§ 1 0 = AT® u gpyrue opraHmnyeckme coeanHeHus

KJeTKu

PO OOOOOOOIOCEOGCODOOO

B WN =

. Kakue opranmuyeckue Bewjecrsa Bbl 3HaeTe?

. Kakne Buramunbl Bam nssectHbl? Kakosa ux ponb?

. Kakune Buabl 2Heprum Bam n3aBecTtHbi?

. Mouemy pna XusHepeaTenbHOCTU NOGOro opraHuaMa HeoOxoguma

aHeprua?

Aodenosurnmpugpocpam (ATP) — HYKJIEOTU, COCTOAIIAN
M3 a30THCTOI'0 OCHOBAHUSA aJleHUHA, YIJIeBOAA pUOO3BI U TPEX
ocTaTKOB (pochopHOM KUCIOTHI (puc. 15), COmEepsKUTCA B ITH-
TOILJIa3Me, MUTOXOHAPUAX, IIJIaCTUAAX U AApax.

AT® — HeycToituuBasa cTpykTypa. Ilpu ornenenuu ogHO-
ro ocratka ochopuoit kucinorsl ATP nepexoaur B aderno-
sundupocgpam (AIP), ecnu oTaegeTCA €Ié OAUH OCTATOK
dochopHOt KuCHOTHI (UTO OBIBaeT KpaitHe peako), To AP
nepexonuT B ageHosuHEMoHOMochaT (AMD). I1lpu orpesreHnunu
Kakaoro ocratka (ocOpHOM KHUCJIOTHEI OCBOOOXKIaeTcs
40 xJI>x sHEPrUM:

AT® + H,0 — AP + H;PO, + 40 x][x,
AP + H,0 — AM® + H;PO, + 40 x]Ix.

CBa3b MeXK Iy ocTaTKaMu (PocHOPHOM KUCIOTHI HA3bIBAIOT
maxpospzuyeckoil (0oHa 0003HaYaeTCA CUMBOJIOM ~), TaK KaK
Ipu e€é paspbiBe BBIAEJIAETCS IIOYTHU B YEThIpEe pasa 0oJbIie
9HEPIr'uM, YeM IIPU PACHIeIJIEHUHM APYIUX XUMUUIECKUX CBs-
3eit (puc. 16).

A3oTucToe Tpw ocTaTtka
OCHOBaHUe Pu6osa dochopHoi
aneHuH KUCNOTbI

OH OH OH
o H, C-0-P-O~P—O~P-OH
H Pubosa K (I:I) g g
H H
OH OH

Puc. 15. Ctpoenve monekynbl ATD
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Ve AT® \
|

o) @ 0
i i il

0~B=05P-0P-0OH
| |

OH OH 10OH

+ H,0 —

(0] (0]

| | + H,PO, + 40

OH OH N KiE
N AHCD 4

Puc. 16. Mpespawexve AT® B AQD

AT® — yHHUBEpCANbHBIA HCTOYHUK OJHEPTHUHU MOJISI BCEX
peakIuii, IPOTEKAIOINX B KJIETKE.

Bumamunbot (oT gaT. vita — }KU3HB) — CJIOXKHBIE 6HO0OP-
raHu4YeCcKue CoOeJMHEeHN A, HeOOXOquMBbIe B MaJIbIX KOJIUYECT-
BaxX I HOPMAJBHON IKUBHEAEATEJHBHOCTH OPraHU3MOB.
Kak HegocraTok, Tak ¥ U30BITOK BUTAMUHOB MOYKET IIPUBEC-
T K CEePbE3HBIM HAPYMIEHUAM MHOIMX (HDUBMOJOTHYECKUX
(PYHKIHUI B OpraHU3Me.

B ornuyue oT Apyrux OpraHuYECKUX BeIeCTB, BUTAMUHBI
He VCIIOJIb3YIOTCSA B KAUECTBE UCTOUYHUKA DHEPIrUuU UJIU CTPO-
UTEeJbHOro MaTepuaJia. HeKoTopble BUTAMUHBI MOT'YT CHHTE-
3UPOBATHCA CAMHUM OPraHU3MOM (HanmpuMmep, OaKTepuu CIo-
co0OHBI 00Pa30BBIBATH IIPAKTUYECKU BCe BUTAMUHEI). [pyrue
BUTAMUHBI IOCTYNAIOT B OPraHU3M C IIUIIEH.

BuramMuabl IpuUHATO 0003HAYaATh OYKBAMHU JIATHHCKOTO
angasura. B 0OCHOBY COBpPEeMEHHOII KJacCU(PUKAIIMU BUTA-
MHHOB IIOJIOYKE€Ha HUX CIOCOOHOCTH PAaCTBOPATHCSA B BOJE U
sxupax. Pasnuuaror acupopacmeopumvie (A, D, E u K) n
eodopacmeopumvte (B, C, PP u np.) BuTaMuHbI.

Kpome mepeumciieHHBIX BBIIIE OPraHUYECKHX COeIUHEe-
HUM (YyIriaeBoAbl, JIUIHUIALI, 0eJIKU, HYKJIEMHOBEIE KHCJIOTHI,
BUTaMMHBI), B JIIO0OH KJIETKe BCErja eCTh MHOTO APYIUX Op-
raamdyeckux BermlecTB. OHHM SABJIAIOTCA NPOMEXKYTOYHBIMU
WM KOHEYHBIMU IIPOAYKTaMU OMOCHHTEe3a U pacnaja.

AODEHO3BUHTPUDOCDAT (ATD). ALEHOSUHOAUDOCDAT (AAD).
AOEHO3UHMOHO®DOCDAT (AMD). MAKPOSPIr'MYECKAS CBA3b.
BUTAMUHDbI XKUPOPACTBOPUMbIE U BOOOPACTBOPUMBIE
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Bonpochbi

1. | Kakoe cTpoeHue nmeet monekyna AT®O?

2. | Kakyto dpyHkumio BeinonHaeT ATPO?

3. | Kakue cBsi3u Ha3bIBaIOTCS MAaKpO3pPrn4eckumm?

4. | Kakyto posb BbINOJIHAIOT B OPraHn3me BUTaMUHbI?
SagnaHus

0606WmB nmeloLmecs y Bac 3HaHWS, NOAroToBbTE CO0OLEHne 0 Po-
Y BATAMUHOB B HOPMaJibHOM (DYHKLVOHVMPOBAHUM OpraHuama 4esno-
Beka. O6cyauTe ¢ 04HOKIACCHUKaMM BOMPOC: Kakum 0O6pasom 4eno-
BeKk MoXeT obecneymTb CBOW OpraHnuam Heo6XxXoaAnMbIM KOJIMYECTBOM
BUTAMUHOB?

§ 11 » DBuoNoruyeckue KaTtaamsaTopbl

1.
2.
3.

Kakue BewecTBa Ha3biBaIOTCA KaTanusaropammu?
KakoBa ux posib B XMUMUHYECKUX peakuuax?
Kakoi ¢pepMeHT Xenyao4yHOoro coka siBnsieTcs ocHoBHbIM? Kakue Bewye-

CTBa U NPU KaKMX YCJ/IOBUSX OH pacLuennaer?
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Kamaau3om Ha3LIBAETCA SBJIEHMNE YCKOPEHHS peakIuu
0e3 usmMeHeHUsA e€ o01Iero pesyJabrara. Bel 3HaeTe, 4TO AJISA
OPOTEKAHUSA MHOTMX XUMHUYECKMX PeaKIuil HeoOXOLMMBI
BBICOKME TeMIlepaTypa U JaBjieHre. B JKMBOW KJeTKe yMe-
peHHad TeMIlepaTypa, HOpMaJbHOe JaBjieHne. B Takux ycJjo-
BHUAX OOJBIIMHCTBO PEAKIIUI MJIX BOOOIIE He MPOTeKAaJIu ObI,
WIN OIPOTeKaau Obl OYeHb MeIJIeHHO, ecau ObI He ImoJaBepra-
JIVCH BO3IEMCTBUIO KaTAJIN3aTOPOB. BelecTsa, U3MeHAIOIe
CKOPOCTh XMMUYECKOH peaxIiuy, HO He BXOASAIINE B COCTAB
IIPOAYKTOB PEaKI[MM, HA3bIBAIOTCHA KAMALUIAMOPAMU.

KaranuTuuecKkoil CIOCOOHOCTBIO 00JIaZal0T HEKOTOPbIe
moJiekyabsl PHK. OueBupno, ato csoiictrBo PHK wumeso
OYeHb BaKHOE 3HAUEHME HA HAUAJILHOM 9Talle 3apPOXKIeHUA
JKMBHM Ha Hallel miaaHeTe. B HacTosllee BpeMs POJIb MOJie-
kyn PHEK Kak xkaTtaim3aToOpoB KpaiiHe MaJjia, a OCHOBHBIMU
OuoxaTasu3aTopaMy B KJIETKe SBIAIOTCA (hepmermbl.



Puc. 17. Cxema obpasoBaHus
KoMnnekca «pepmeHT — DepMeHT  AKTUBHBIN

BeLWecTBO»

Bce npoiiecchl B JKMBOM OPraHU3Me IPSAMO UJIN KOCBEHHO
OCYIIeCTBIAAIOTCA ¢ yuyacTueM ¢depmenToB. Ceifuac yxe mu3-
BeCTHBI ThicaAuu (hepmeHTOB. MOJIeKyJIbl OMHUX (hepMEeHTOB
COCTOSIT TOJILKO U3 OEJKOB, APYTrHe BKJIOUAIOT OEJIOK U He-
OeJIKOBOE coeJMHEeHe, U Kopepmenm. B kauecTBe Kodep-
MEHTOB BBICTYMIAIOT PA3JMYHBIE OPraHHYECKUEe BeIlecTBa,
KaK IIPaBUJIO, BUTAMMHBI U HEOPraHUYECKHUe — HMOHBI pas-
JIUYHBIX METAJIJIOB.

depMeHTHI YYACTBYIOT B IIpolleccax KaK CHUHTe3a, TaK U
pacnazga. IIpu aTom (pepmMeHTHI AeHACTBYIOT B CTPOT'O OIIpeze-
JIEHHOM TOCJefOBaTeIbHOCTH, OHM CIEIMUMUYHBI HJId KarK-
JIOTO BEIIeCTBAa M YCKOPSIOT TOJBKO O PeAeIEHHBIE PeaKIT.
Bcerpeuaroresa ¢pepMeHTHI, KOTOPbIe KATAJIU3UPYIOT HECKOJIb-
KO peaknuii. V30upaTelbHOCTh [OeHCTBUS (DEepPMEHTOB HA
PasHble XMMHUYECKMNE Bell[eCTBa CBA3aHA C UX CTPOECHUEM.
Mousiekynbl (hpepMEHTOB MMEIOT AKMUGBHbLL UeHmp — He-
OOJIBIIION YYaCTOK, HA KOTOPOM HUIET HaHHAA peakmusa. Pop-
Ma U XMMHUUYECKOe CTPOEHHE aKTUBHOTO IIEHTPA TAKOBEI, UTO
C HUM MOTYT CBA3BIBATHCS TOJHKO OIIPeAeéHHbIE MOJIEKYJIbI
B CHJIY MX KOMILJIEMEHTapHOCTH APYT APYTY.

Y HEKOTOPBIX (hDePMEHTOB B IPUCYTCTBUU MOJIEKYJI OIIpe/ie-
JIEHHBIX BEIIECTB KOHMUIypalus aKTUBHOI'O IIEHTPA MOMKET
M3MEHATHCA, T. €. (PEPMEHT TaKUM 00pa3oM MOKeT obecre-
YUTHh HAUOOJBIIYIO (PePMEHTATUBHYIO aKTUBHOCTE (puc. 17).

Ha saxounTebHOM dTane XUMHAYECKON peaKIluu KOMII-
nexc «(hepMeHT — BeIleCTBO» pacHajgaeTcsa ¢ o0pasoBaHUEM
KOHEUHBIX IIPOAYKTOB U cBoOogHOro hepmerTa. OcBobogus-
INUACS IPU 9TOM aKTUBHBIHN I[eHTP (DepMeHTa MOYKET IIPUHU-
MaTh HOBBIE MOJIEKYJIBI BEI[ECTBA.

PepMeHTHI YBEJIUUYUBAIOT CKOPOCTh XMMMUUYECKUX peak-
U B THICAYY ¥ MUJIJIMOHEI pas. Ho ckopocTs (hepmMeHTATHB-
HBIX PEaKI[Uil 3aBUCUT OT MHOTUX (PAKTOPOB — IIPHUPOIBI

BeuwectBo MpoaykTbl peakuuu

LEHTP
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¥ KOHIEeHTpauuu (pPepMeHTa U BellecTBa, TeMIIepaTyphl,
JaBJIEHUs, Peakmuu cpefbl U T. A. na GyHKIUMOHMUPOBA-
HUA Kakaoro ¢epMeHTa UMEIOTCS ONTUMAJbHBIE YCIOBUS.
Hanpumep, ogau hepMEeHThI aKTUBHBI B HEUTPAJILHOM, APY-
rme — B KHUCJIOM WMJIU IIeJIOUHOM cpepe. Ilpu Temmeparype
cBoiie 60 °C 6onbiuHECTBO GepMEHTOB He (QYHKIMOHUDPYET.

KATAJINSATOP. ®EPMEHT. KO®EPMEHT.
AKTUBHbIU LLEHTP ®EPMEHTA

& BbinosiHuTe naboparopHyio pabory.

PacwenneHve nepokcuga soaopona depmeHTOM Katanasomn
Llens paboTkl: nokadaTbh AencTeme dpepmMmeHTa kartanasa Ha nepokcua, Boaoposa

(H,0,) n ycnosus, B KOTOPbIX OH PYHKLMOHMPYET.

UHpopmaums 4ss yHaLnuxcs

Mepokcua, Boaopoaa — SA0BMTOE BELLEeCTBO, 00pasyioleecs B KeTke
B Npouecce eé xusHeaeaTenbHoCcTu. (DepMeHT kaTasnasa, pacLiensnias
H,0, Ha BOAY 1 KNUCAOPOA, UrPAET 3aALLUNTHYIO POJib B KNETKE.

Xoag paboTsbi

3 8

BN

MomecTuTe B NepBytd U3 TPEX NPOBUPOK KYCOYEK CbipOro mMsaca, BO
BTOPYIO — KYCO4Y€EK CbIpOro Kaptodersi, B TPETbIO — KyCOYEK BAPEHO-
ro kaprtodens.

Mpuneiite B npobupku no 2 mn 3%-ro pacteopa H,0,.

Banuwmnte Habngaemble BaMu sIBAIEHUA B KXXA0M Npodupke.
CpenainTe BbIBOA,

Bonpocsi
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Kakue BelwlecTsa Ha3bIBaIOTCHA KaTtanuaaTtopamm?

Kakyio ponb urpalot GepmMmeHTbl B Knetke?

OT Kakmx ¢pakTopoB MOXET 3aBUCETb CKOPOCTb (PepMeHTaTUBHbIX
peakumnin?

Movemy 60nbLUMHCTBO (PEPMEHTOB NPU BLICOKOW TEMNepaTtype Tepsi-
eT KaTtannTuyeckme ceomcTaea?

NoyeMy HeagoCTaToK BUTAMUHOB MOXET Bbi3BaTb HapyLUEeHUs B NpO-
Leccax Xu3HeaeaTenbHOCTu opraHmama?




3anannn

MpoaHanuanpoBas 3HaHWSA, MOJSIYYEHHbIE HA MPeablayLX YpoKax,
06GbACHUTE, NoYemMy BOAbLUMHCTBO (EPMEHTOB MPU BLICOKON TEMNe-
paType TepsieT KaTanuTnieckne CBoMCTBa.

8 12. Bupychl

20000 O0OGPOIOOOO

1. Kakumu cBovictBamu 061a8alo0T XXUBbIE OPraHu3mMbi?
2. Kakue Hyk/N1lenHOBbl€ KUCOTbI Bbl 3HaeTe?
3. Kakue pyHKUMM BbINOJIHAIOT HYKJIEMHOBbIE KUCJIOTbI?

Bupycubt (OT 1aT. virus — 1) He UMEIOT KJIETOYHOI'O CTPO-
enusa. OHU NpeACTaBIAIOT COO0I ITPOCTEHIIYIO (POPMY IKM3-
HUY Ha Hallle#d IIaHeTe, 3aHUMAas IIOTPAHUYHOE IIOJIOMKEeHUE
MEeXKy HeXKMBOM M YKMBOU MaTepHUe.

Bupycsl — 2TO BHYTPHKJIETOYHBIE ITIaPa3UThl, M BHE KJIET-
KU OHU He NIPOSBIAIT HUKAKUX CBOMCTB sKuBOro. OHu He
TOTPeOJIAIOT MUIKA U He BhIpabaThIBAIOT 9HEPTUH, HEe PacTyT,
y HUX HeT oOMeHa BeljecTB. MHoOrue us HuX BO BHEIIIHEH cpe-
Ae UMeT (popMy KpHCTAJJIOB. BUpyCchl HAaCTOJIBKO MAaJibl,
YTO MX MOYKHO YBHIETH TOJHKO C IMOMOIIBIO SJIEKTPOHHOTO
MuKpockona (puc. 18).

2

Puc. 18. ®dopma HEKOTOPbIX BUPYCOB: Puc. 19. Mogenb Bupyca Taba4yHoi Mo-
1 — BUpycC repneca; 2 — BUpyc rpunna 3amnku: 1 — 6enkosas obonouka; 2 — PHK
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OT HE)XUBOU MaTEepUU BUPYCHI OTJIMUYAIOTCSA ABYMS CBOM-
CTBAMM: CIOCOOHOCTBHIO BOCIIPOM3BOAUTEL cebe IT0m00HEBIe
¢dopmel (pasMHOMKATHCA) 1 00JIaaHUEM HACJIEeICTBEHHOCTHIO
¥ U3BMEHUYUBOCTBIO.

YeTpoeHBI BUPYChI OUYeHb TpocTo. Karkaaa BupycHasa dac-
tuia cocrout u3d PHK unu IHK, 3akai04€HHON B O€JIKOBYIO
000JI0YKY, KOTOPYIO HA3kIBAIOT Kancudom (puc. 19).

IIpOHUKHYB B KJIETKY, BUPYC U3BMEHsET B Hell 00MeH Be-
IIIeCTB, HAIIPABJISAA BCIO €€ NesATeJbLHOCTh Ha IIPOU3BOJACTBO
BUPYCHOU HYKJIEMHOBOU KUCJIOTHI 1 BUPYCHBIX OeIKOB. BHY-
TPpHU KJIETKH IIPOUCXOOUT ca.moc6oprca BHUPYCHBIX YaCTHIl U3
CUHTE3VPOBAHHBIX MOJIEKYJI HYKJIEMHOBOM KUCJIOTHI U OeJi-
KOB. Jlo MOMeHTa rubenu B KJIeTKe yCIIeBaeT CUHTEe3UPOBATh-
Cs OTPOMHOE YMCJIO BUPDYCHBIX YacTUI. B KOHEYHOM HTOIe
KJIeTKa I'mOHEeT, 060JI0UKa e€ JIONaeTCsd ¥ BUPYCHI BHIXOAAT
U3 KJIeTKu-xo3sauHa (puc. 20).

ITocensisick B KJIeTKaxX JXKUBBIX OPraHU3MOB, BUPYCHI BbI-
3BIBAIOT MHOT'HE OIIaCHbIe 3a001€eBaHUA: Y YeJIOBEKa — I'PUIIII,
ocny, KOpb, IIOJIMOMUEJIUT, CBUHKY, OemrencrBo, CIIU u
MHOTUE IPYrue; Y paCTeHU — MO3au4HYyI0 60J1e3Hb TabaKa,
TOMaTOB, OTYPIIOB, CKPYYWBAHWE JHUCTHEB, KaPJIUKOBOCTH
U OP.; V JKUBOTHBIX — AIIYDP, YYMY CBHHEH M IITUIL, HHDEK-
IIMOHHYIO aHeMUIO JIOIIafei u ap.

” Bupyc KneTtka BupycHas
HYKNenHoBas Kucnota

CuHres
supycHoit HK n 6enkos @

Puec. 20. Uukn passutus
BUpyca
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IIpoucxokeHre BUPYCOB B IIPOIECCE dBOJIIOIIUY IIOKA He-
ACHO. BOJNBIMIMHCTBO YyUYEHBIX IPEAIIOJaraioT, YTO BUPYCHI
IIPeACTABJIAIOT COOOM KJIETKU MU UX (DparMeHThI, KOTOPhIE
B XO0Jie IPUCIIOCOOJIEHUA K IIapasuTU3My YTPaTUJIU BCE, 0e3
Yero «MOXKHO OOOMTHCH», 3a MCKJIIOUEHUEM CBOEro HacJiel-
CTBEHHOT'O arapara B BUJEe HYKJEWHOBOM KMCJIOTHI M 3a-
NIUTHOM 0€JIKOBOM O00JIOUKIA.

BUPYCbI. KAMCua. CAMOCBOPKA

Bonpocsi

1. | Kakoe cTpoeHue nmetoT Bupychbl?
2. | Ha ocHOBaHuu Yero BUpyCbl OTHOCAT K XUBbIM OpraHuamMmam?
3. | Kakve 0cobeHHOCTM OTANYAIOT BUPYCbI OT APYIrUX XXUBbLIX OPraHU3MoB?

dononHutenbHbie cBegeHns

MonekynsapHasa 6uonorus n3y4aet OCHOBHbIE CBOWCTBA U NMposiBne-
HUS1 XXNU3HU HA MONEKYNsipPHOM ypoBHe. Kak camocTosiTenbHaa Hayka
mMosnekynapHasa 6uonorusa copmupoBanack B 50-x rr. XX B. E€ pox-
AeHuve yacTto otHocaT K 1953 r., korpga 6bina onybnukoBaHa paboTa
amepukaHckoro 6uonora [l. YotrcoHa v aHrnuiickoro ¢gpusuka ®. Kpu-
Ka O npocTpaHcTBeHHoW cTpykType OHK, npuyém Buonorudeckas
bYHKUMS 9TOM MOoneKkyinbl Obina yBsidaHa C €€ XMMUYECKUM CTPOEHM-
eM. MonekynapHaa 61onorna MMeeT BaXXHOE NpakTu4yeckoe 3Have-
HME B Pas3BUTUUN CENbCKOIO X03aMCTBa, B MUKPOOMONOrMYEeCKOM npo-
MbILLJIEHHOCTU U KaK TEOpeTnYeckass OCHOBa MeaULMHbI.

SanaHus

Ha o6o6uwaioliemMm ypoBHe obcyanTe 3Ha4YeHUe MONEKYNapHoOW 6uo-
JIOrnv B COBPEMEHHOM MUpPE.

Kparkoe copep>xaHue rnasbl
POOOOOOGOOOOIOSGOO
MonerkynsaApHbIA YyPOBEHb OPraHUI3AIIUM KHUBOM MaTepPUU
COCTaBJISET IIPeAMET MOJIEKYJIAPHOM OMOJIOTUH, N3yYalolei
cTpoeHMe U (QYHKIIUM BXOLANIMX B COCTAB KUBBLIX OPraHU3-
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MOB OPraHUYECKUX BeIIeCTB — OeJIKOB, YIJIEBOJAOB, JIMIIUA-
OB, HYKJIEUHOBBIX KHUCJIOT U JIP.

Benku ABIAIOTCSA OCHOBHBIMHM CTPYKTYPHBIMH 3JIEMEHTA-
MU KJIETOK U PETYJHUPYIOT IIPOTEKAOIINe B HUX IPOIEeCCHI.

HyxknenHOBBIE KMCJIOTHI YUACTBYIOT B IIepefaue HacJIeICT-
BEeHHO! MH(poOpMaIuU OT KJIETKU K KJETKe, OT OpraHusama
K OpraHusmy.

YraeBoAbl U IUNUABI CIAYIKAT BAKHEHAIITUMU UCTOUYHUKA-
MM DHEPruu, HeoOXOAUMOMN IJIs JKU3HEeNesATeJILHOCTH opra-
HU3MOB, I CTPOUTEJHHBIM MAaTEPUAJTIOM KJIETKH.

CBoiicTBa OMOJIOTUYECKUX COEJUHEHUIN 3aBUCAT OT CTPO-
€HUA UX MOJIEKYJ. YTJIEeBOAbl COCTOAT U3 yIJIepoa, BOLOPO-
na u kuciaopoxa. OHE MOTYT OBITH IPOCTHIMHU (MOHOCAXapu-
JIbI) U CJOKHBIMU (TIOJINCAXaPUIBI).

Jlunuapl — rpynna XKUpPOIOAOOHBIX BeEIeCTB, HEPACTBO-
PHUMBIX B BOJie. BOJIBIIIMHCTBO JUIHULOB COCTOUT U3 BHICOKO-
MOJIEKYJIIPDHBIX JKUPHBIX KHCJIOT U TPEXATOMHOI'O CIIMPTA
TN epUHA.

Benku, unm mporewHsl, — Omomnonumepsl. MoHOMepaMu
0eJIKOB SIBJIAIOTCS aMUHOKUCIOTHI. Beé pasHooOpasue 6eIKOB
CO3MAETCA PA3IMUYHBIMU COUeTAHUAME Bcero 20 aMUHOKUCIOT.

MoJseKyabpl OEJIKOB MOT'YT IIPUHUMATEH PA3IUYHYIO ITPO-
CTPAHCTBEHHYIO KOH(PUTYypamuio: IEePBUYHYIO, BTOPUYHYIO,
TPETUYHYIO U YETBEPTUUYHYIO CTPYKTYPHI. Takas CI0’KHOCTH
CTPOEHUS MOJIEKYJ OEJKOB CBA3aHA C MHOTOYMCIEHHBIMU
GYHKIUAMY, BBIIIOJHAEMBIMU 9TUMHU OuonosimMepamMu. MHO-
rue OenKu SABIAOTCA (epMEeHTaMH, T.e. OHOKaATaIU3aTo-
pammu.

HyxyenHOBBIE KUCJIOTHI — OMOMOJIMMEPbI, COCTOSIINE U3
MOHOMEPOB-HYKJIEOTHUIOB. B cocTaB KaKIOro HYKJIEOTHUa
BXOJMUT a30THCTOE OCHOBaHUE, yriaeBoj (pubosa miam He30-
Kcupu003a) u ocTaToK PocHOPHOM KUCIOTHI. PasauyaioT ABa
Tuna HykJgenHoBbeIX Kucaor — PHK u [THE.

AT gapnsgeTcss HYKJIEOTHUAOM, COCTOSAINNM 13 a30THUCTOIO
OCHOBaHUSA aJleHHHA, yIjeBoZa PHO03bI M TPEX OCTATKOB
dochopuoit Kucaorel. AT® — yHuUBepcaabHBIH UCTOYHUK
9HEPTrUU IJIsd BCeX PeaKI[Uil, IPOTEKAIOIUX B KJIETKeE.

Bupycer — nepexomHas (popma MeKAY »KUBOU U HEIKUBOM
marepueii. Oau cocrosar ud PHK uiau IHK u 6e1K0BO# 060-
JIOUKU.



Fnasa

KnetouHbin ypOBeHb
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KneTka — anemMeHTapHas eguHMLA XU3HU
Ha 3emne. Bce XuBble cywecTsa
Ha 3emne, 3a UCKJTIOYEHUEM BUPYCOB,
NMOCTPOEHbI U3 KJIETOK M MOTYT ObITb OAHOKJIE TOYHBIMM
(6akTepumn, HeKOTOpble BOAOPOCAU, NpOoCcTenune)
WM MHOrokKneToYHbiMu. Knertka o6nagaer
BCEeMM NPpU3HaKaMu XUBOIro OpraHu3ma:
pacTéT, pasaMHOXaeTcs, 0OMEeHUBaeTCs C OKpyXalowiein
cpeno BeliecTBaMu U 3Hepruen,
pearvpyeT Ha BHELUHME pa3apaXxuTenu.

W3 aToii rnaBbl Bbl y3HaeTe

B KaK yCTPOEHa K/1eTka;
B KaKoBbl QYHKLMN OPraHoOMA0B KIETKY;
M Kak KJIeTKa MnoJiydaeT 3Hepruio;
B KaK KfieTKka CUHTEe3MPYeT BEeLWecTBa,
HEeobXoAMMbIE el AR XU3HEOEATENbHOCTH;
B Kak KNeTka Ae/nTcs.




§ 13 « KneTtouHblit ypoBeHb:
o0Las xapakrepucTmka

1. Y10 O6GLIEro 1 Kakue pasnuynsa MeXxay KnetkamMmu pacteHuii u 6akrepuin?
2. Bce nu opraHn3mMbl Ha 3emMJie UMEeIOT KJieTO4HOoe CTpoeHue?

KieTouHBIi ypPOBEHb OPraHMBAIUHU KUBOI'O SBJISAETCS
IpeaMeTOM M3YYEHUS OTAEJbHON GHMOJIOrMYEeCKO# HAYKU —
murosioruu. OHA UCCIeAyeT CTpoeHte U (PYHKIITMOHUPOBAHUE
KJIETOK, 3aKOHOMEPHOCTH UX CIIEIUAJIU3AIUA B X0/l PA3BU-
TSI OPTaHU3MOB, MEXaHU3MBbI JIeJIEHUS KJIETOK, 0COOEHHOC-
TH IPOTEKAIOIIUX B HUX XUMUYECKUX IIPOI[ECCOB.

Xvmunyeckuin cocras kneTtkn. HecmoTps Ha pasiauyusa B CTPOCHUU
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¥ BBIMOJIHAEMBIX (PYHKIUAX BCE KJIETKU COCTOAT IIPAKTHUE-
CKY U3 OJHHUX U TeX K€ XUMHUYECKUX dJeMeHTOB. CX0ACTBO
2JIEMEHTAPHOI0 XMMUYECKOr'0 COCTABA KJIETOK Pa3HbIX opra-
HU3MOB YKa3bIBAeT HA €IUHCTBO *KUBOM nmpupoasl. Ilpumep-
HO 98% oT Macchl JI000# KJIETKU IIPUXOAUTCSA HA YEThIPE
anemenTa: xKucuopon (756% ), yriaepox (15% ), Bogopox (8% )
u a3oT (3% ). Ha ocransabie 6osee 70 aj1eMeHTOB, KOTOPLIE
MOTYT BXOAWUTHL B COCTaB KJETKH, mpoxoaurcsa 2% oT eé
MACCHI.

Co crpoerneM u HyHKIIUAME OEJIKOB, JKUPOB, YIJIEBOIOB,
HYKJEWHOBBIX KHCJOT ¥ JAPYTUX OPraHUYECKUX COemu-
HEHWUM, BXOAAIIUX B COCTAB KJETKH, Bbl IIO3HAKOMUJIUCH,
n3ydasi MOJIEKYJISIDHBIN YPOBEHb OPraHU3aIUH JKUBBIX CHUC-
TEeM.

KpoMme oprasmuecKux, B KJIeTKe IPUCYTCTBYIOT U Heopra-
HHUYEeCKUe Bell[eCTBa — BOJAa U MUHEePAaJIbHbIE COJIU.



MeToabi

Boga B kj1eTKe B KOJIMYECTBEHHOM OTHOIIEHHUU 3aHUMAET
IIepPBOE MECTO CPeAU BCEX APYIUX XUMUUECKUX COCTUHEHU.
YeMm BbBIII€ MHTEHCUBHOCTH OOMEHA BEIECTB B TOW MJIN MHOMN
KJIETKe, TeM 0OJIbIIle B He! COAEePIKUTCA BOJBI.

Boga BpImONIHAET pasiindHble (DPYHKIIUN: COXPaHEHHE 00b-
éMa, yIpYyrocTu KJIETKH, PACTBOPEeHIe PA3JIMUHBIX BEIeCTB,
0oJIbIlIasl YacTh XMMUYECKUX PEaKIU B KJIETKE IIPOTEKAEeT
B BOOHBIX PaCTBOpPax.

MunepanbHble BellecTBa B KJIETKE MOTYT HAXOAUTHCS B
BUJE€ PACTBOPEHHLIX COJIEH JIn0O B TBEPJAOM cOocTOsTHHU. Ha-
npUMep, B IIUTOIJIa3Me NPaKTHUYECKH JII000M KJIETKU HMe-
IOTCA KPUCTAJJIUYEeCKUe BKJIOUEHUS, COCTOSAINe U3 cado-
PACTBOPUMBIX COJIEH.

Wonsl coseit BXOOAT B COCTAB IUTOILIA3MBI KJIETOK, OIIpe-
JeNA0T €€ KHUCJIOTHO-IIEJOYHOU OajiaHC, aKTHUBUSUPYIOT
MHOTrue (pepMeHTHI. |

CoeguueHnus asora, pochopa, Kaabusa U IPYTrUX Heopra-
HHUYECKUX BEIeCTB UCIIOJIL3YIOTCA AJIsI CHHTEe3a MOJIEKYJI Op-
TaHUYECKUX BEIeCTB.

Coau xaneusa u pochopa o6ecrIeunBaOT IPOYHOCTH KOC-
Te, Hor'Tell, 3y60B. KaTHOHBI KaJIbINA IPUHUMAIOT yUacTHe
B PETryJANUU CEePAEeYHBIX COKPAIEHUH M CBEPTHIBAEMOCTH
KPOBH.

N3y4yeHns KNeTkn. VIcTOpuYeCcKH MepPBBIM TAKUM METOA0M
M3yYEeHUA KJIETKU CTajla ceemosas mukpockonus. IlepBoie
MUKPOCKOIIBI ObLIM mM300peTeHbl B Hauasie XVIIB. u yBe-
aunyuBasu B 20—35 pas. CoBpeMeHHBIE CBETOBBIE MUKPO-
CKOIIBI yBeJIUUYUBaIOT udydaeMsiit 00 eKT B 2000—2500 pas.
B 30-x rr. XX B. HOABUJIACH INEKMPOHHASL MUKPOCKONUSL.
VimenHO B 9TO BpeMs ObLI M300PETEH SJIEKTPOHHBIA MUK-
POCKOII, KOTODPBIM IIO3BOJIAET HAOCTUT'aTh YBEJIUUYEHHUA IO
1 000 000 pas (puc. 21).

s BBIIEIeHU S MUTOXOH/IPUL, prO0OCOM, TIJIACTU U APY-
TUX OPTaHOWJOB KJETKH WCIOJb3YIOT METOJ UeHMpPuQy-
2uposanus. Jyig 9TOro paspylleHHBIE KJETKH IIOMEIaioT
B IPOOMPKY ¥ BPAIIAIOT C OYEHB OOJIBIIIOH CKOPOCTHIO B CIIE-
NUaJbHBIX IIpubopax — HeHTpudyrax.
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Puc. 21. Mukpockonsi:
1 — mukpockon XVII B.;
2 — COBpPEMEHHble
CBETOBbIE MUKPOCKONMbI;
3 — 9NEeKTPOHHbBIN
MUKPOCKOTN
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B nHacrosinee BpeMsa yUEHbIE UCIOJL3YIOT U Apyrue pusu-
YyecKue U XMMHUUYECKUe METOAbI, IIO3BOJISIOIINE BBIACIATh U
HMCCHEOBATh Pa3jMUHBbIe BUABI MOJIEKYJI, BXOAAIIUX B CO-
CTaB KJIETKHU.

OCHOBHbIE MOJIOXKEHUN KNeTO4YHOUW Teopun. KieTku pasinyHbIX Op-
raHOB JKWUBOTHBIX, PACTeHUM, 'puOOB BHEIIIHE HE OYEeHBb II0-
XO0XKH ApyT Ha apyra. Hy dTo ob6miero, Kasajoch ObI, MEMKIY
HEHPOHOM HAaIllero Mosra, CTpeKaTelIbHOU KJIeTKOW THIPHI,
nHPy30puei Ty(perbKoi 1 KJIeTKOM qrucra 6epésni? U rem He
MeHee MEMXAY dTUMHU, 1a ¥ BCEMU IPYTrUMHU KJIETKaMu, ropas-
10 OO0JIBbILIE CXOZCTBA, YeM pas3auuuii. I xoTa MHOTHE YUEHBIE
MOJIL30BAJINCh MUKPOCKOIIAMY JJA M3YUYEHUS JKUBBIX CY-
miecTs, Texauka X VII—XVIII BB. Oblyia eIé oueHs HecOBep-
megHou. Jlump B Hauvase XIX B. P. BpoyH cmor yBupaern
BHYTPHU KJIETOK JIMCTA IJIOTHOEe oOpasoBaHue, KOTOPOe OH
Ha3Bayn sadpom. K cepenune XIX B. HeMenKue yuyEHbIE
T. IIIsans u M. IllneigeH, 0000IHB CBeNeHUS, IOJYUCHHBIE
MHOTHMMU MCCJIEIOBATEJIAMU, COOPMYJIUPOBAIUA KLEMOULHYIO
meopuio, ONHY U3 OCHOBHBIX B COBPEMEHHOI OMOJIOTHH.

1. Bce sxuBbIe cyljecTBa, OT OJHOKJIETOUHBIX 0 KPYIIHBIX
pPacTUTENbHBIX U KUBOTHBIX OPraHU3MOB, COCTOAT U3 KJIe-
TOK.

2. Bce KJIeTKH CXOAHBI IIO0 CTPOEHHUIO, XUMHUUYECKOMY CO-
CTaBY U JKUBHEHHBIM (DYHKI[MSIM.

3. HecMoTpss Ha TO YTO B MHOTOKJIETOYHBIX OpPraHM3Max
OT/eNbHBIE KJIETKU CIEIUAJIU3UPYIOTCS Ha BBIIOJIHEHUU Ka-
KOM-TO OIpeHeNIéHHOM «paboThI», OHU CIIOCOOHBI K CaMO-
CTOATEJNIbHON KM3HEIeATEeJbHOCTH, T.€. MOI'YT HUTAThCH,
pacTu, pa3MHOMKAaThCA.

M. Hlnesiger u T. [IIBanH omrmO0OYHO IIOJIarajau, YTO KJIET-
KU MOT'YT CAMOIIPOU3BOJIBLHO 3aPOKAATHCA B dKUJIKOCTAX WU
BO MHOJKECTBE POKIATHCA BHYTPHU CTAPhIX KJIeTOK. OmHAKO
HeMellKuii 6uoJior u Bpau P. Bupxos mokasaj, 4TO KJIETKU
CITOCOOHBI JeJIUTHCS, ¥ IPEIJIOMKIII CIIEAYIOIee HOIOJTHEHUe
K KJIETOUHOU TEOPUU.

4. Bce KJeTKM 00pa3yroTca U3 KJIETKH.

Taxum 00pas3oM, KiemKa — dJIeMEeHTapHadA eIUHUIIA KU~
BOTO, JIexKalllasd B OCHOBE CTPOCHUA, PASBUTHUS U PA3SMHOMKe-
HUS BCEX JKUBBIX OPraHU3MOB.
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KJNETKA. METOZibl UBYHEHUSA KJIETKU: CBETOBAS! MUKPOCKOMNMUSA
U SJNIEKTPOHHAS MUKPOCKOMNUSA, LEHTPUDYITMPOBAHMUE.
KJNIETO4YHAA TEOPUSA

Bonpochkl

R

Kakue BOnpochl paccMaTpuBaloTCs Ha KNETOYHOM YPOBHE?
Y710 XapakTepHo 419 XUMUYECKOro coctaBa KneTku?

Kakve meToapl MCroAb3YIOTCH NPy N3yHeHnn KNeTkn?

KTo paspaboTas KIeTo4uHyo Teopuio?

Moyemy KneTky Ha3Banu KIeTkomn?

\KBKMG CBOICTBa 00BbEAUHSAIOT BCE KIIETKN XUBbIX OPraHM3MoB?

SagaHuga

Mcnonb3ysa 3HaHusl, roslydeHHble Ha ypokax (Guaukm, oBbSICHUTE,
noYemy afIeKTPOHHbLIE MUKPOCKOMbI AAlOT BOsbLLEE YBENYEHME, Yem
CBETOBbIE.

8 14 = OOGLuMe CBefeHNs O KNeTKax.

KnerouHaa memOpaHa

1. Yem pasnuuaioTcst 060s104KU XXUBOTHOW U PACTUTEJIbHOM KNeToK?
2. Yem nokpbiTa Knetka rpuba?
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Knerku, HeCMOTPS Ha CBOM MaJible pasMepbl, YCTPOEHBI
OUeHb CJ0KHO. OHHU COEPIKAT CTPYKTYPHI AJIs IOTPeOIeHnA
MUTATEJbHBIX BEIeCTB U 9HEPTuH, BBIJECJICHUS HEeHYKHBIX
MIPOAYKTOB OOMeHa, pasMHOKEeHUsI. Bce 9T CTOPOHBI KU3-
HEEeATEJIbHOCTH KJIETKHU HOJIXKHEI OBITH TECHO CBA3AHEI IPYT
C IpYyroM.

WccnenoBanusi, IIPOBOAUBIINECS B TeYCHHE MHOI'MX JeCs-
THJIETUH ¥ HEe IPeKpallaroiuecsa A0 CUX 0P, MO3BOJISIOT Ha-
pucoBaTh HOCTATOYHO IIOJHYIO KAPTUHY CTPOCHHUSA KJIETKH.
Mps1 MOXKeM CBA3ATh OTAEbHEIE (DYHKIITNN KJIETKU C MHOMKECT-
BOM Pa3JHUUYHBIX MeJbYaWIInX o0pasoBaHUM, OOHAPYKEH-
HBIX B HEH.



BuyTpeHHee MONMyRKUIKOE COTEPIKUMOE KIICTKH 11OJIY N0
Has3BaHMWe YumonJsadmel. B muronigasme OOJBIIMHCTBA KJIO
TOK HAXOAUTCA A0pP0, KOOPAMHUPYIOIIEE >KUIHEAesTeN
HOCTh KJIETKU, ¥ MHOTOYMCJIEHHBIE 0P2aAHOUObL, BHIIIOJIH IO
e pasHoobpasubie (PYHKIIUN.

Knemounas membpana OTHENsIeT BHYTPEHHEE COJIEpIKa-
HUeE KJIETKH OT BHEIIHe# cpeabl. OHa 3aIUIIaeT IIUTOILIa3My
U PO OT IIOBPEXAeHUM, 00ecrieunBaeT CBA3b KJIETOK MEM Y
c000i1, N30UpaTEIHLHO IPOIYCKAET BHYTPH KJIETKU HE00X 0~
MbI€ BEIlleCTBA U BHIBOJUT U3 KJIETKU IIPOAYKTHI OOMeHa.

CrpoeHue meMOpaHbI ¥ BCeX KJETOK OAUHAKOBO. Eé To-
IuHA cocrasisger npubausureabHo 8 HM (1 HmM = 1079 M),
U IIOSTOMY YBUJETh MeMOpPaHy B CBETOBOM MUKPOCKOII HEBO3-
MOXKHO. JlaHHBIE, MOJYUYEHHBIE IIPU IIOMOIIY 3JEKTPOHHOTO
MHKPOCKOIIa, ITO3BOJIUJIU 3aKJIOUUTH, UYTO OCHOBY MeMOpa-
HBI COCTaBJISAET ABOMHOM CJIOM MOJIEKYJI JUIIUAOB (puc. 22),
B KOTOPOM PAacCIIOJIOKEeHbl MHOT'OYMCJIEHHBIE MOJIEKYJIBI 6eJ-
KoB. HexoToprle 0e1KU HAXOAATCA Ha IIOBEPXHOCTU JIUIIU/L-
HOT'O CJIOSI, APYr'Hue IIPOHU3BIBAIOT 00a CJI0A JIMIIUJIOB Ha-
CKBO3b. CrenmaibHbIe O€JIKM 00OpasyloT TOHYAWIINEe KaHa-
JIbI, II0 KOTOPBIM BHYTPh KJIETKU HJIU U3 HEE MOIyT
MPOXOAUTH WOHBI KaJUsA, HATPUS, KAJBIUA U HEKOTOPHIE
Apyrue MOHBI, UMeIue MajJieHbKu auamerp. OxHaxko 60-
Jiee KPYIITHBIE YaCTHUIIbI Yyepes3 MeMOpaHHble KaHaJbl IIPOUTH
He MoryT. MoJIeKYJIbI ITUINEeBbIX BEIIeCTB — OeJIKU, yriaeBo-
IBI, JUNUALI — IIONIAZAI0OT B KJIETKY IPU IIOMOIIU (haromuTo-
3a WJIYU IIMHOIIUTO3A.

B Tom mecTe, rge munieBas yacTHUIla IPUKacaeTCsa K Ha-
PYKHOM MeMOpaHe KJIeTKU, 00pasyeTcsa BIAYUBAHUE, U Yac-

Monekyna 6enka
Monekyna nunuaa
200,

)

(@ e O

Puc. 22. CtpoeHue
KNEeTo4YHOM mMembpaHbl
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Puc. 23. Cxembl hbaroum- 5 ¢ 5 0’ 6_ /O'—

TO3a (A) u nuHounTo3a (b)

TUIIA TIONAJaeT BHYTPh KJETKY, OKPYKEHHasg MeMOpaHOM.
IToT mpolmecc HasbIBaeTcsas @Qazoyumosom (puc. 23, A).
BryTph 00OpasoBaBierocsa mnys3bIpbKa IIPOHUKAIOT IUIEBa-
puTesibHbIe (DEPMEHTHI, 1 BOBHUKAET NUUW,eE8APUMEeNLbHAS 80~
Kyoans. Ilyrém daromuTosa NUTAOTCA IpocTeinmue. Y MHO-
TOKJIETOYHBIX OPIaHU3MOB HEKOTOPbIE JEUKOIIUTHI KPOBU —
JOBOJILHO KPYIHbIE aMEOOBUIHBIE KJETKHU, NEePeIBUrasACH
B KPOBU U JuM@e, TaKKe CIOCOOHBI aKTUBHO 3aXBaTHIBATH
M IlepeBapuBaTh UYyXKepoaHble OaxTepuu. WX HaA3BIBAIOT
pazoyumamu.

Tak KaK KJIeTKM PaCTeHUI MOBEPX HAPYKHON KJIETOUHOM
MeMOpaHbl IIOKPBITHI IJIOTHBIM CJIOE€M KJeT4aTKH, OHU He
MOT'YT 3aXBaThIBATh BEI[eCTBA IIPU IIOMONIHU (haromuTosa.

ITunoyumos oraudaeTcsa oT (haronuTosa JIUIIb TeM, YTO B
A9TOM CJIydyae BOSAYMBAHUE HAPYIKHOII MeMOpaHbI 3aXBaThIBa-
€T He TBEPAbIE YACTUIIBI, a KalleJbKU KUTKOCTHU C PACTBOPEH-
HBEIMU B He# BemjectBamu (puc. 23, B). 9TO OAUH U3 OCHOB-
HBIX MEXaHN3MOB IPOHUKHOBEHUS BEIIeCTB B KJIETKY.

LUTOINJIASMA. 94PO. OPTAHOUAbI. MEMBPAHA.
DArounTo3. TMHOLUUTO3

Bonpochi
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3.
4.

KakoBbl GYHKUMN HAPYXHO MeMBpaHbl KNeTkn?
Kakumun cnocobamu pasnmyHble BELWEeCcTBa MOryT NpPoHMKaTb BHYTPb
KNeTku?
Yem NMHOUMTO3 OTMyYaeTca oT paroumntosa?
l\I'Ioulemy Yy pacTUTENbHbIX KNETOK HeT daroumtosa?




SagaHus

1. | CocTaBbTe nnaH naparpada.

2. | NpoaHanu3upoBar TEKCT naparpada u pucyHkn 22 n 23, yctaHoBU-
Te B3aMMOCBSI3b MEXAy CTPOEHUEM U DYHKLUMUSAMU KIETOYHOW MemO-
paHbl.

§ 19. finpo

1. KakoBa ponb sgpa B knerke?
2. Mpusepute npumepbl 0e3bAAEpPHLIX, OAHOAAEPHbIX U MHOrOSAEpPHbIX
KNIeTOK.

Knemounoe a0po — 9TO BakHeiasa yacth Kjierku. OHO

€CTh IIOUTH BO BCEX KJETKAX MHOTOKJIETOUYHBIX OPraHW3MOB.

* HckaioyeHue COCTABJISIOT KPaCHbIe KPOBSHBIE TEJbIlA YeJIo-
BEKa — YPUTPOIIUTEI, KOTOPHIE JUIIIEeHBI aapa. He nuMeroT -
pa U ApeBHEHIINe ONHOKJIETOYHBIE CyIIecTBa Ha 3emiie —
0axkTepum, MOITOMY UX U HA3BIBAIOT npokapuomamu (0T jarT.
pro — miepefi, pa"blie u rped. karyon — anpo). Knerku Bcex
OCTaJIbHBIX OPraHU3MOB — I'PUOOB, PACTEHUH, JKUBOTHBIX —
coJZiepyKaT XOpoIIo o(popMIEHHOE SIAPO, II03TOMY UX HA3bIBA-
0T aykapuomamu (OT rped. eu — XOPOIII0, IIOJTHOCTHIO).

ITouemy ke HamuuMe sApa TAaK BaXKHO MJIS JKU3HeIe-
ATeJbHOCTH KJeTKu? Knerounoe sippo coxep:xkut THEK —
BeIIeCTBO HACJIEICTBEHHOCTH, B KOTOPOM 3aIIU()POBAHBI BCE
CBOMCTBA KJETKU. IIPO OCYNIECTBIACT PETYJIISIINIO BaKHEeH-
muX QYHKIIUHA KIeTKU. Bo-IepBBIX, 9TO JeJeHHe, IIPHU KOTO-
poM 00pas3yloTCs HOBbIE KJIETKH. BO-BTOPBIX, AAPO Peryu-
pyeT Bce mpoIecchl 0eJIKOBOIO CUHTE3a, OOMeHa BeIlecTB U
9HEPIuu, UAYyIIYe B KJIETKE.

Snpo uare Bcero mMeeT NIapoOBUIHYIO UJIU OBAJILHYIO (hop-
my. OOBIYHO B KJIETKAX HAXOAUTCA OJHO SANPO, XOTS €CTh U
uckJouyeHusa. Hanpumep, y nady3opun Ty(denabKH gBa Aapa,
a B BOJIOKHAX IIOIIEPEYHO-ITOJIOCATHIX MBIIIII UX MHOMECTBO.

OT MUTONJIA3MBI AAPO OTHAEIEHO L0epHOoil 00010%K0iL, CO-
cToAme n3 AByx meMmOpaH (puc. 24). BayTpenuasa memoOpa-
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Puc. 24. Cxema cTpoeHus aapa 1 ero Cesidb
C 9HA0NNA3MaTUHECKOM CeThbIO

Ha IJIafKasi, a Hapy»KHas UMeeT MHOTOUYMCJIEHHbIEe BHICTYIIEI.
B obGosouke ssmpa mMeIOTCsI MHOTOYMCIEHHBIEe IIOPHI JJIS TO-
ro, YTOOBI pPas3/;IMYHBIC BeIlecTBa MOIJIM IIOIIaJaTh U3 IIUTO-
IJIA3MBI B AP0, U HA0O60POT.

BryTpeHHee cozmepiKuMoe dxpa IIOJIYYUJIO HasBaHUE Ka-
pHUOILIa3Mbl UJIY AJIEPHOIO COKa. B AlepHOM COKe pacmoJio-
JKE€HBI XPOMATUH U SIAPBIIIKH.

Xpomarun npexacraBiser coboi Hutu [JHK. Ecan xier-
Ka HAYMHAET JAeJUTHCA, TO HUTHU XPOMaTUHA ILJIOTHO HAKPY-
YUBAIOTCS CIIMPAJBI0 HA O0cOOble OeJIKM, KaK HUTKU Ha Ka-
TymKy. Taxue mniaoTHbIe 00pa3oOBaHUS XOPOIIO BUAHBI B
MHUKPOCKOII ¥ Ha3hIBAIOTCS XpoMocomMamu. Eciiu ke mocmMoT-
pPeTh B MUKPOCKOII Ha KJIETKY MEXKAY NEeJICHUAMH, TO OKa-
JKeTCs, YTO XPOMOCOMBI PACKPYUYEHBI O TOHUYAMIINX HUTEHN
OHEK. eno B ToM, uro reasl — yuacTku JJHK, B KOTOpBIX
3amu(poBaHa CTPYKTypa Kaxkoro-iubo Oeiaxka, — MOTYT
GYHKIIMOHUPOBATH TOJBKO B JeCIIUpaAJIN30BaHHOM Buge. Ta-
KUM 00pas3oM, B 3aBUCHUMOCTH OT TOr'O, B KAKOM COCTOSHUH
HaXOOUTCS KJIETKa, KOTOPYIO MBI PACCMATPUBAEM B MUKPO-
CKOII, XpOMAaTHH Oy/AeT UMEeTh BUJ WX XPOMOCOM, WU TOH-
YaUNINX JeCIUPaIn30BaHHBIX HUTEH.

XpomMmocomHbii HaGop kneTku. HaGop XpoMocoM, copepsKaluiics
B KJIETKaX TOT'O0 MJIM MHOI'O BUJA OPraHU3MOB, IIOJIyYUJ Ha-
3BaHue kKapuortuna. Ilepes neneHmMeM KJIETKH XPOMOCOMBI
CIIMPAJINBYIOTCA U CTAHOBATCA XOPOIIO PA3JIUYUMbBIMU B CBe-
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TOBOM MUKPOCKOII. IIpy MX paccCMOTPEHUU CTAHOBUTCA OUe-
BHJIHO, UTO UKCJIO XPOMOCOM Y PA3HBIX BUJIOB JKUBBIX Opra-
HUB3MOB pasjuuHoe. KEciiu KoJuyecTBO XPOMOCOM B KJIETKAX
JIBYX BUJOB JXUBOTHBIX MJIM PACTEHHUH ONUHAKOBO, TO pas-
JUYHBIMU OyAyT pasmMepsl u (opMma (CTPOEHHE) XPOMOCOM,
T. €. KADUOTHII BCET/[a HEIIOBTOPUM.

Knerku, cocTaBadmoue Opralbl ¥ TKAHU JIOOOT0 MHOI'O-
KJIETOUHOT'O OpPraHu3Ma, IOJYUYUJIHW Ha3BaHUE COMAMmuye-
crkux. Sppa coMmaTUYeCKuX KJIETOK COIEepIKaT, KaK IIpaBuo,
JBOMHOM, MU OUNJLOUOHbBLIL, HAOGODP XPOMOCOM, T. €. IO JABE
XPOMOCOMBI Kakaoro Buza (puc. 25). VICXOMHO MOJIOBHMHA
XPOMOCOM JOCTajach KaMIOd KJIETKE OT MATEePUHCKOM
AUINEKJIeTKHN U TOYHO TaKUe Ke XPOMOCOMBI — OT CIIePMAaTO-
douza orna. Ilapabie XpoMOCcOMBEI (OgHA — OT MaTepu, ApPY-
rasg — OT OTIIA) IOJIYYUJIV HA3BAHUE 20MONO2ULHBLYX XPOMO-
com. VIcKio4yeHWE MPENCTABIAIT II0JIOBBIE XPOMOCOMBI:
X — pmocTaBIAsICA OT MaTEePU M OfHA U3 IBYX — X muau Y —
JOCTaBUIASICSA OT OTHA. KOJIMYEeCTBO XPOMOCOM B Azpe KJe-
TOK KaKoro-aubo opraimnsmMa, KaKk HU CTPAHHO, He OIpemes-
eT YPOBeHBb ero ciaoxkuoctu. Tax, HanpuMep, AUILIOULHBIN
Ha0O0P B KJIETKaX aCKapuIbl — 2 XPOMOCOMBI, MYIIKH JP030-
dunsr — 8, 3enénon abpl — 26, IPECHOBOAHON THUAPHI —
32, wenmoBeka — 46, nomamrueit cobaku — 78, peunoro pa-
ka — 118, a muaoru — 174. CoBepIIeHHO OYE€BUIHO, UTO
’Kaba ycTpoeHa HUYYTh He IIPOIe, YeM I'U/ipa, a 4YeJOBEeK —
He IpoIre, 4eM cobaka MM MUHOTA.
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Puec. 25. XpOMOCOMHBbI HaBOP MY>XYNHbI




I'annoudnwstit HA60pP XPOMOCOM — ITO HAOOP PABITUUHBIX
mo pasmepaM W (opMe XPOMOCOM KJETOK JAaHHOTO BUIA,
HO KajKJas XpoMOocoMa IIpe/ICTaBJIeHa B €IUHCTBEHHOM YUC-
Jie, B OTJIHUYHE OT JUILIOUJHOrO Habopa, Korja KajKJIoHu Xpo-
MOCOMBI — IIO ABe. ['alIongHbBIN Ha00p CONEPKUTCA B AApax
nonosvlx kKaemorx (zamem). Ecium y yejsloBeKa IUIJIOUJ-
HBIN HA00p — 46 XpoMOCOM, TO IalJIOUAHBIA COOTBETCTBEH-
HO — 23.

B unTepdase KJIETOUHOro NUKJIA KajKJasd XpoMocoMa Y-
BamWBaeTCs U COCTOUT U3 ABYX xpomatup. IIpu aTom y deso-
BEeKa B COMATHUYECKHUX KJeEeTKax Oyzer 92 xpomaTupiml, IO-
IIapHO COeJUMHEHHBIX B 46 XpoMocoM.

A0pvrwo nipeacTaBisgeT coboi IJIOTHOE OKPYTJIOe TeJIo,
B3BEIIIEHHOE B AJIEPHOM COKe. SIAPBIMKY CBA3AHBI C OIIpese-
aéaapiMu yuacTkamu JHK agpa. PyHKuus sapbllierk —
cuate3 PHK u 6esKoB, U3 KOTOPBIX (DOPMHUPYIOTCA OCOOBIE
opraHouabsl — pubocoMmbl. OGBIYHO B AApe KJIETKHU ObIBaeT OT
OJIHOT'O O ceMU AAphIeK. OHU XOPOIIIO BUAHBI MEXKAY Hee-
HUAMU KJIETKH, & BO BpeMs IeJIEHUS — pPaspylIaioTcs.

NMPOKAPUOTbI. 3YKAPUOTbI. XPOMATUH. 94PbILLUKW.
XPOMOCOMbI. FrEHbI. KAPUOTUIN. COMATUYECKUE KJTIETKW.
AUNIOUAHbIW HABOP. FrOMOJIOrM4HbIE XPOMOCOMBbI.
rAMJIOUAHbIA HABOP XPOMOCOM. FAMETbI. S[1PbILLKO

Bonpochsi
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KakoBbl pyHKUMM sapa KNeTkn?

Kakune opraHmnambl OTHOCATCA K NpokapuoTam?

Kak ycTtpoeHa spepHas obonoyka?

Y10 cobown npeacraBnseT XpoMmaTuH?

KakoBbl pyHKUMK SapbilleKk?

N3 yero coctout xpomocoma?

['ne pacnonaratoTcst XPpOMOCOMbI Y 6akTepuin?

YT0 Takoe kapnuoTmn?

Kak Ha3biBaeTcsi HABOP XPOMOCOM B COMATUYECKUX KNeTkax?
Kakoi Habop xpoMocom B rameTax?

MoxeT nu gunnonaHbli HAOOP copepXaTb HEYETHOE YMCII0 XPOMO-
com?




SapaHusa

MogcuuTaniTe, Kakum O0/KEH ObiTb ranfouaHbii Habop XPOMOCOM
B KNneTKax paka, ecnm gunaounaHbiii paseH 118.

§ 16 » JHAoMMasmMmarnyeckasa cetb. Puoocomsol.
Komnnekc Nonbaxu. Jindocomsli

eoeooO0PO0OCOOOEC

1. Kakue pyHKLUM BbINONHAIOT Oenku B knetke?
2. Kakoe cTpoeHue nMeloT MosieKysibl 6esikoB?

Iuponnasamarmyeckas ceth. Beda nuToniasMa IpoOHU3aHa MHOTOYKC-
JICHHBIMY KaHaJIaM¥, CTeHKY KOTOPBLIX 00pasoBaHbl MeMOpa-
HOU, CXOLHOM C TOH, UTO COCTABJIAET HAPYHKHYIO O00JIOUKY
KaeTku (puc. 26). 9T KaHAJAbI MOI'YT BETBUTHCS, COEHLU-
HATHCA JAPYT C APYIOM, U B pe3yJibTaTe BO3HUKAET eJuHasd
TPAHCIIOPTHAA CUCTEMA KJIETKH, IIOJYUYUBIIAA HA3BAHUE IH-
donnasmamuyieckoii cemu (IIIC).

IIpu GonbIIOM YBEJIMYEHUH 10 MUKPOCKOIIOM BU/IHO, UTO
JacTh MeMOpaH ceTH MOKphITa pubocomamu. Iy yacts IIIC
Ha3bIBAIOT wepoxosamoil (zpanynaproit). OcHoBHasA (hyHK-
nus mepoxoBaroir JIIC — cuHTEe3 0eJIKOB B pmbocomMax.
Hpyras gacts IIIC He mokpsITa pubOCOMAMH ¥ IOJYYHJIA
HasBaHue zzadKkoit. OHa BHIIIOJHSAET B OCHOBHOM TPaHCIIOPT-
HYIO QYHKIUIO.

Takum o6pasom, 9HAOILIA3MATHYECKAs CeTh, C OJHOM CTO-
POHBI, ABJAETCA TPAHCIIOPTHOM CHUCTEMOM KJETKH, a C APY-
rofi CTOPOHBI, B HEM NPOUCXONUT CHHTE3 pPsja BeIecTB,
HEOOXOJUMBIX HHOTZA TOJBKO CaMOM KJIETKEe, a B JAPYTIHUX
caydyadgxX — M MHOI'MM KJIETKaM MHOTOKJIETOYHOI'O opra-
HHU3MA.

Pubocombi — 9T0 HeOoJbIINE IaPp000pa3HbIe OPraHOUABI AUAMETPOM
10—30 M. O6pazoBaHbl OHU PUOOHYKJIENHOBBIMU KHCIOTA~
mMu u benxkamu. Kampas pubocoMa COCTOUT U3 ABYX CYOheau-
Hui (puc. 27). PubocoMbl (DOPMUPYIOTCS B AAPBIIIKAX AApa,
a 3aTeM BBIXOAAT B I[UTOILIA3MYy, T'le U HAUYMHAIOT BBIIIOJI-
HATH CBOIO QYHKIIUIO — CUHTE3 6enkoB. B niuronnasme pu-
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Puc. 26. 9nekTpoHHas MUKpopoTo-
rpadus yyacTka rpaHynsipHoin
QHA0MIa3MaTUYECKON CETU

23 HM

14 Hm

23 HM

S 7 4

Puc. 27. CtpoeHue
prbocoMbl

00COMBI Yallle BCETr0 PACIIOJIOKEHBI Ha IIIEePOXOBATOM DHJIO-
ILIasMaTuYeCcKou ceTru. Perxe oHM CBOOOJSHO B3BEIIEHBI B I[H-
TOILIa3Me KJIETKHU.

Komnnekc lNonbmxu. Ob6pasyromniuecs B KJIeTKe 0eJIKU, dKUDPHI U yrJie-
BOJBI JAJIEKO He BCeria UCIOJIb3YIOTCA CPasy ke, ¥ UX HaJl0
rje-To XpaHuTh. II09TOMY 3HAUUTEIbHASA YaCTh CUHTE3UPye-
MBIX KJETKOM BemrecTB o Kanaysiam IIIC moctymaer B oco-
OBbIe IIOJIOCTH, OTTPaHUYEHHbIE OT IUTOILIA3MbI MEMOPaHOM.
9THU NOJIOCTH, YJIOMKEHHBIe CBOEOOPa3HBEIMU CTOIIKAMU, «I[HC-
TepHaMU», IIOJIYYUJIY Ha3BaHUe KOMNACKCA NI annapama
I'onvdxncu (puc. 28). 3pech BelecTsa, HEOOXOAUMEIE CAMOM
KJIETKe, HallpUMep NUIIleBapuTesIbHbIe (hePMEHTHI, «yIIaKo-
BBIBAIOTCA» B MeMOpaHHBIE IY3BIPbKU, OTIIOYKOBBLIBAIOTCS

1 PA3HOCATCA II0 IHUTOIIJIa3Me.

LucTepHsl

My3bipbkn

Puc. 28. Cxema cTpoeHus u mukpodoTtorpadus annapara Fonbaxu
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Jinzocomei. Korzpa B KjeTKy nyTéM (haronuTo3a UiIU MUHOIIUTO3A I10-
najamT pasindyHbIe MUTATeJIbHbIE BEIlecTBa, UX Heo0XO0au-
MO nepeBapuTh. IIpu aToM GeIKU JOJYKHBI PA3PYIIUTHCSA 0
OTAENBbHBIX aMUHOKHCJOT, IOJHCAXapUAbl — OO0 MOJIEKYJI
TJIIOKO3BI MJIX (DPYKTOSHI, JIUIUABI — J0 IVINIePUHA U JKUD-
HBIX KUCJOT. YTOOBI BHYTPUKJIETOUHOE IepeBapuBaHUe CTa-
JIO BOBMOXKHBIM, (PAaromuTapHbIN MJIV TUHOIIUTAPHBIN ITY3bI-
PEK JOJIZKEH CIIUTHCA ¢ Ju3ocoMoi (puc. 29).

Jluzocoma — MaJIeHBKUU NY3LIPDEK, AUMAMETPOM BCEro
0,5—1,0 mxM, coepsKamuii B cede 00JIbII0N HAbOP (hepMmeH-
TOB, CIOCOOHBIX pas3pyllaTh IUINEeBbIe BelecTBa. B oxHO
auzocome MoxkeT HaxonuThesa 30—50 pasnuuHbIX epmeH-
TOB. JIM30COMBI OKpy2KeHbl MeMOpaHO#, CIIOCOOHOI BBIZEP-
JKaTh BO3JeHcTBUE 3TUX (hepMeHTOB. POPMUPYIOTCS JIN30CO-
MBI B KOMILIeKce ['oJIbIoKu.

Puc. 29. Cxema nepesapusaHust
KNEeTKOWM NULLLEBOW YaCTULbI
npuv NOMOLLLU IN30COMBI




SHAOOMJIASBMATUYECKAS! CETb. POBOCOMBbI.
KOMMJIEKC roJib>xu. JIN30COMbI

Bonpochsi

1. | HYem oBpa3oBaHbl CTEHKM 3HOOMIA3MaTUHECKOW CEeTU U KOoMIiekca
Fonbpxn?

2. | HasoBute pyHKUMM 3HO0MNa3MaTUHEeCKOW CeTu.

3. | Kakyto @yHKUMIO BbIMOAHAIOT pubocoMbI?

4. | NMoyemy 6ONbLWKMHCTBO PUOOCOM pPaCMOJIOXEHbI Ha KaHanax 3HAO-
nnasmartn4eckom cetm?

5. | Movemy annapart MonbaXm YaLle pacrnosnoxeH B6m3u oT sapa KNeTkn?
6. | F'ne popmupyetcs nuaocoma?

\

SagaHusa

1. | Mpoananuaunpyite TekcT naparpada n pucyHku 26—29, yctaHoBUTE,
KakoBa CBSi3b MeXAy 3HAOoMAas3MaTuyeckon ceTbio, pubocomamu,
KOMMAEKCOM MonbaXxm n nnaocomamu.

2. | BcnoMHuTe, Kakoe CTpoeHne MMEIOT 3PUTPOLUTBI U Kakyto (PyHKLMIO
OHW BbINOAHSAIOT. MpraymManTe n BolABUHbTE NPEAnonoxXeHns, oobsac-
HAIOWMe, No4YemMy B apuTpoumTax annapat [onboXxu OTCyTCTBYET.
O6cyaunTe 3TOT BONPOC B Kjlacce.

wrsTy
8 17. MuTtoxouapum. NMnacTuasi.
KneTo4yHbi ueHTp. OpraHouabi ABMKEHUSN.
KnerouyHble BKJIlOYEHUNA

PPOOCO0OOORO

1. KakoBo cTpoeHue u pyHkuum ATO?

2. Kakue Buabl nnacTtug Bam u3BecCTHbI?

3. Kakue cnocoObl ABUXEHUS KJIETOK BaM U3BECTHbI?

4. B KakOM BUAe KJIeTKa XpaHUT nuTaresnbHbie BewecTea?

Murtoxouapuu. B muromnasMe pacmoJIOMKEHBI TaKiKe MUMOXOHO-
puu — pHepreTUYecKue opraHouasl KJjaeTok (puc. 30). Pop-
Ma MUTOXOHJIPUI pasjinyHa — OHU MOI'YT OBITH OBAJILHBIMH,
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BHyTpeHHsA depmeHTbl Pubocombl

mem6paHa Kpucra %
Z
¥

Puc. 30. Cxema cTpoeHus Konbuesas Hapyxtas
MUTOXOHAPUA monekyna AHK : MmembpaHa

OKPYIJIBIMH, ITAJIOYKOBUAHBIMU. [{mamMeTrp ux OKoJio 1 MKM,
a pnuHa — 170 7—10 MKM. MUTOXOHAPUHU MOKPBITHI ABYMSI
MeMOpaHaMu: Hapy KHasg MeMOpaHa riaajgkasi, a BHYTPEHHAA
MMeeT MHOT'OUHCJIEHHBIE CKJIANKH U BBICTYIBI — KPUCbL.
B memOpaHy KpUCT BCTPOEHBI (hepMEHThI, CUHTE3UPYIOIIe
3a CUET DHEPruM IIUTATEJBHBIX BENIEeCTB, IIOTJIOIEHHBIX
KJIETKOM, MOJIEKYJbI aneHosuHTpudocdara (ATPD). ATD —
9TO YHUBEPCAJbHBIA MCTOYHUK IHEPrHUU JJs BCEX ITPOIec-
COB, IPOUCXOIANIUX B KJIIETKE.

Muroxouapuu cogepskar coocrsennyo JJHK u moryrT ca-
MOCTOATEJBHO Pa3MHOKaThCcA. Tak, HampuMmep, mepes aeJie-
HUEeM KJIETKHU YHCJIO MUTOXOHAPUY B HE BO3pacTaeT TAKUM
o0pa3oM, 4TOOBI MX XBAaTUJIO HA JIBE KJIETKH.

MuToXOHAPUM COLEPHKATCA BO BCEX IJYKAPUOTHUUECKUX
KJIETKaX, 4 BOT B IPOKAPUOTUYECKUX KJIETKAX UX HET.

MnacrTupbl — 3TO OPraHouAbI PACTUTENBHEIX KJIETOK. B 3aBucumocTu
OT OKPACKH NAaAcmudbL JeJSAT Ha JeHKOILIACTHI, XJIOPOILIaC-
ThI M XpoMoIiacTel. Tak Ke KaK MUTOXOHJIPUU, OHU UMEIOT
IByxmMeMOpanHoe crpoenue (puc. 31).

Jleilxonaiacmul GeCIiiBETHBI U HAXOAATCA OOBIYHO B HEOC-
BeIJaeMbIX YaCTsX PacTeHUM, HAIPUMEp B KJIYOHAX KapTo-
densa. B Bux npoucxoauT HaKOILIeHHe Kpaxmasa. Ha ceery
B JJEeMKOILIacTaX 00pasyeTcs 3eJIEHBIHA MUTMEHT XJIOPOMUILII,
MO3TOMY KJIYOHH KapTodessa 3eJIeHEIOT.

OcHoBHasA (GYHKIUA B3€JIEHBIX IIACTUN — XJAOPONJLAC-
moé — (oTocuHTE3, T. €. IPEBPAIIleHUE YHEPTUU COJIHEUHO-
ro CBeTa B dHEPrui0 Makpoapruyeckux cBaseit ATD u cun-
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Puc. 31. Cxema CTpoeHusi HapyxHas MemGpaHa

pana

xnoponnacrta BHyTpeHHss membpaHa

Te3 3a CUET DTOM SHEPIruU YIJIEBOAOB U3 YIVIEKHCJIOrO rasa
BO3AyXa. BoJibIlle BCEr0 XJIOPOILJIACTOB B KJIETKAX JIUCTHEB.
Pasmep xisopormracroB 5—10 mxm. Ilo ¢popme oHEM MOTryT
HANOOMHWHATH JUH3Y WJIA M4 JJis Urpel B perou. ITox Hapyx-
HOM IJIafKol MeMOpaHOM HaXOAUTCA CKJaAdaTas BHYTPEH-
HAA MeMOpaHa. Me)xay CKIagKkaMu MeMOpaH pacrojiaraioT-
Csi CTONKM CBA3AHHBIX C Hel My3bIphbKOB. Kakaas oThessb-
Has CTOIIKA TAKUX MYy3LIPbKOB HA3bIBAETCSA 2paHoll. B ogHOM
XJIOPOILJIacTe MOXKeT OBITE 40 50 rpaH, KOTOPbBIE PACIIOJIOMKe-
HBI B IIAXMATHOM IIOPAAKE, YTOOBI A0 KaKJOM M3 HUX MOT
JIOXOAUTH CBET COJIHIIa. B MeMOpaHax My3bIPhKOB, 00pas3yro-
MIUX TPaHbl, HAXOAUTCA XJOPOMUJJI, HEOOXOAUMBIH A
IIpeBpAallleHUs 9HEPIUU CBeTa B XUMUYECKYIo 9Hepruo AT,
Bo BHYTpeHHEM IIPOCTPAHCTBE XJIOPOILJIACTOB MEKAY rpaHa-
MU IIPOUCXOJAUT CUHTE3 YIJIEBOAOB, HA KOTOPHLIA U PACXOAY-
ercs sHepruss AT®. OObIYHO B OLHOM KJETKE JIUCTAa pacTe-
Hua HaxoxuTces oT 20 xo 100 xyropomiacTos.

B xpomonnacmax copep:karcsa NIUTMEHThI KPaCHOI'O, OpaH-
YKEBOT0, (PHOJIETOBOTO, JKEJITOTO I[BETOB. ITUX ILJIACTHJ OCOOEH-
HO MHOT'O B KJIETKaX JIETIECTKOB I[BETKOB M 000JI0UEK ILJIOLOB.

Kak 1 MUTOXOHIPHH, IJIACTHABI COLEPKAT COOCTBEHHEBIE
moutekysabl JHK. ITosaToMy oHE TaKike CIIOCOOHBI CaMOCTOA-
TEeJHHO PA3MHOMKATHCS, HE3aBUCHUMO OT JIEJICHUSA KJIETKH.

Kneto4Hbii ueHTp. B nuTomiasMe Bcex KJIeTOK BOJIU3M OT sSApa pac-
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IMOJIOKEH KJemounvlii yenmp. OH UrpaeT BarKHEUIIYIO POJIb
B (pOopMHUPOBAHUKN BHYTPEHHET'O CKeJieTa KJIeTKU — UUMO-
ckenema. I3 06J1acTH KJIETOYHOTO IIEHTPA PACXOAATCSI MHO-
rOYUCIEeHHbIE MUKpompybouKu, noanepKuBawoigue Gopmy
KJIETKYM M UI'PAOIe POJIb CBOEOOPA3HBIX PEJILCOB JJIA ABU-



Puc. 32. Cxema cTpoeHus
ueHTpuonu: Bug cooky (A),
BuA ceepxy (b)

T -
L4 11 - <

i
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JKE€HUsI OPTaHOMUIOB 110 ITATOILJIa3Me. ¥ KUBOTHBIX Y HASIIUX
pacTeHUil KJIETOYHBIA IEHTDP 00pas3oBaH ABYMSA YEHMPUO-
aamu (puc. 32). Benuka poJb KJIETOUHOrO IEHTPA IPU Jejie-
HHUU KJIETOK, KOTJa IEHTPUOJHN PACXOAATCS K IIOJICaM Je-
aamenca KJIETKU U o0pasyloT gepemerno OeneHus. ¥ BBIC-

IMUX PACTEHUN KJIETOYHBIM IIEHTP YCTPOEH MHO-APYroMy u
IeHTPUOJIEe! He UMeeT.

Opradounpgel avxeHusi. MHorme KJIETKM CIOCOOHBI K JBUIKEHUIO

(puc. 33), Hanpumep MHAY30pUA Ty(deabKa, 9BIJIEHA 3eJié-

MuwesaputensHas

XKryTukn
BaKyosb

Sinpo

Cokpa-  \Js

TMTENbHAA S

‘ fnpo
BaKyO/b —y5-

MNuwesapu-
TenbHas
Bakyo/lb

. 33. OAHOKNETOUHbIE OPraHU3Mbl, CMIOCOOHbLIE K ABUXEHUIO
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Has, améobl. HeKoTophlie M3 3TUX OPraHU3MOB JABUTAIOTCH
IIPU IIOMOINU OCOOBIX 0p2aHoudos 08UNCEHUS — PeCHUUeK
U 2y mMUKO08.

JKryTUKY MMEIOT OTHOCUTENHLHO GOJIBIIYIO JJIUHY, HAIPU-
Mep Vy CIepMaTO30UJO0B MJIEKOIIUTAIONIMX OHA JOCTUIAeT
100 mxMm. PecHruku ropaszo Kopode — OKoao 10—15 mMKM.
Ha paboTy *KIr'yTHKOB U peCHUYEK pacxoayercs sueprus ATO.

OprasHou bl ABUXKEHUS YaCTO BCTPEUAIOTCA U Y KJETOK
MHOT'OKJIETOUHBIX Opranu3mMoB. Hanpumep, snurenanit 6poH-
XOB YeJIOBeKa MOKPHIT MHOMKecTBoM (okoio 109 Ha 1 cm?)
PeCHUYEK.

Knerounsie sxnovenna. Ilomumo 06a3aTesIbHO UMEIOIIUXCA OPraHo-
HUJIOB, B KJIETKE eCTh 00pa3soBaHUSA TO IMOABJIAIOIINECS, TO HC-
yes3arolye B 3aBUCUMOCTH OT €€ COCTOSIHUsS. ITU oOpasoBa-
HUA TOJNYYWJIM Ha3BaHUE KJACMOUHbLX 8KJA4eHull. Haime
BCEro KJIETOYHBIE BKJIIOUEHUA HAXONATCA B IITUTOILIa3Me
U IIPEeACTaBIAIOT cO00M nIuTaTEeNIbHbIE BEIeCTBa UJIU I'PaHy-
JBl BEILIeCTB, CUHTE3UPYEMBIX 5TOM KJIETKOW. ITO MOTYT
OBITH MEJIKVE KaIlJIX JKUPa, TPAHYJIbI KpaXMaJia I INIUKO-
reHa, pexe — I'PaHYJbI 0eJIKa, KPUCTAJIBI COJIEH.

MUTOXOHAPUWU. KPUCTbI. MJIACTUAbI: IENKOMJIACTbI,
XJIOPOIUJIACTbl, XPOMOIUJIACTbI. FPAHbI. KJIETOYHbIA LLEHTP.
UNTOCKEJIET. MUKPOTPYBO4YKWU. LEHTPUOJIU. BEPETEHO
AEJIEHUSA. PECHUYKWU. XXT'YTUKWU. KJIETOYHbIE BKJTIOYEHUA

Bonpocesi

KakoBa pyHKUNA MUTOXOHAPUIA?

Kakune Buapbl nnactug Bbl 3HaeTe?

Yem oTnnyaeTcs kaxabivi BUg naactug ot Apyroro?

lMo4yemy rpaHbl B X/10pOniacTe pacrnonoXeHbl B LLAXMATHOM rnopsake?
B 4éM CX0ACTBO MUTOXOHAPWUI U NnacTua?

KakoBbl GYyHKUNM KNETOYHOrO LeHTpa?

MpuBeauTe npyMepbl KNETOUYHbLIX BKTIOYEHWUIA.

N =
. .

W

N

SagaHusa

CpaBHue CTpOEHnEe 1 pyHKUMN MUTOXOHAPUIA U nnacTug,. B 4ém umx
CXOACTBO U pasnuuna?
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& 18. OCo6eHHOCTU CTPOEHMSI KNeTOK
3yKapuoT U NPOKapuoT

) DD OO0 P20O0G

1. Kakue 6e3bsgepHbie OpraHu3mMbl BamMm U3BECTHbI?
2. Y7o Takoe cnopbi? KakoBa ux ponb?

OcobeHHOCTU CcTPpOoeHus KneTok npokapmort. Kaxk BeI y:Ke 3HaeTe,
OpPraHu3MBbl, KJIETKM KOTOPHIX HEe UMEIOT AApa, Ha3hIBAIOTCH
npoxapuomamu. Becero K mpokapuoramMm oTHOCAT 0KoJy0 3000
BUJOB Opranu3moB. KaKOBBI K€ OTJINYUTEJIbHBIE IPU3HAKHA
IIPOKAPUOTUYECKOM KIETKU?

IIpoxapuoTHuuecKue KIeTKHU OOBIYHO OUEeHb MAJbI: UX Pa3-
Mepsl He npeBbimanT 10 MKM. ¥V HEUX HeT AfepHO 000J104-
KU, eIUHCTBEHHAsZ XPOMOCOMAa YacTO MMeeT KOJbIeBHUIHYIO
dopMy ¥ HAXOAUTCS HEIOCPEACTBEHHO B ITUTOILIa3Me KJeT-
Ku (puc. 34). Kierka okpykeHa MeMOpaHOi, IOBEPX KOTO-
poii y OONMBIINHCTBA IIPOKAPUOT BBIJENACTCSA 3alUTHAA KJIe-
TOYHAsA CTeHKAa, (pmkcupyomasa GopmMy KIETKU U IPULAI0-
masi el MPOYHOCTh. BHYTPH IIPOKAPUOTUYECKOH KJIETKH
OTCYTCTBYIOT OPTaHOUJBI, OKPYXEHHBIE MeMOpaHamMu, T. €.
B HEH HET dHAOILIa3MATUUYECKO ceTH (€€ pPOJIb BBIMOJJIHAIOT
MHOT'OUMCJIeHHBIe BBICTYIILI KJIETOUHOM MeMOpaHkbl), HET MU-
TOXOHAPUIL, HET IracTuys. Pu60coMbl y IPOKAPUOT MeJKUeE.
ITpoKapHuOTHI YaCTO MMEIOT OPraHOUABLI JBUIKEHUA — KIY-
TUKU X PECHUYKU.

Muorue mpoKapuoThl — aHA3pPolbbvl, T.€., B OTIUUYUE OT
MO ABJISAIONIET0 OOJIBIITNHCTBA 9YKAPUOT, UM He HyKeH KUC-
Jopox Bodayxa. C Apyroil CTOpOHBI, MHOTHWE IIPOKAPHOTHI

Cknapyaras GOTOCUMHTE3MPYIOLLAS

membpaHa Konbuesas AHK

Menkue
prubocoMbl

Cnon
KNenkon
cnnau

Mnaamaruyeckasn
membpana

. Knetoynas  Cknapyatbie Kannu
Puc. 34. Cxema CTpOo€eHus CTeHKa MemO6paHbl  NMUTATENbHbIX
NPOKapUOTUYECKOM KNETKN BeLECTB
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Bakrepus
Puc. 35. Cnopoob6pasosa- @
Hue y 6akTepui

HHK g G ‘.“
:
—..'" ,"

CIIOCOGHBI 3aXBATBHIBATH U MCIOJIB30BATH AJIA CBOUX HYMK]
a30T BO3AyXAa, 4ero He MOT'yT 3YyKapHUOTUYECKUE OPTaHU3MBI.

IIpokapuoTsl Yalme PpPasMHOMKAIOTCA OECHOJIBIM IIyTEM,
a HMMEHHO JeJleHHeM KJeTKu Hazasoe. IlojsioBoit mpoiecc,
T. €. Ipomecc oO6MeHa IeHeTHYEeCKUM MaTepuajioM, y HUX
BCTPEYAETCs 3HAUUTEJNHbHO perke. MHoOrue npoKapuoThl, Ha-
npuMep 6aKTepuu, B HeOJIAaronNPUATHBIX YCIOBUSIX CIIOCOOHBI
00pas3oBBIBaTh cnopvl. Ilpu aTOM comep:kuMoe OaKTepuaIb-
HOM KJIETKU C)KUMAaeTCs, U BOKPYI' HEro BBIZEISETCS ILIOT-
Has obosiouka. ITociie aToro npexHaA 6akTepuaJlbHadA KJIET-
Ka paspyliaeTcs, U CIIopa BbIXOAUT HapyKy (puc. 35). Cropa
MOJKEeT NEeCATUJIETUAMU ObITh B HEAKTUBHOM COCTOAHUMU, IIe-
peHOcuThCA BOLOM 1 BeTpoM. OHA He 60UTCA BBICBIXaHUS, X0~
Joza, JKapbl. ¥ OuiICTBEHHBIM (haKTOPOM AJIA CIIOP ABJIAIOTCSHA
MIpSIMBIE COJIHEYHBIE JIYYW WJIM HCKYCCTBEHHOE O0JIy4eHUe
yasTpaduoaeTOBeIMU JydaMu. [Ipu monaganuu B Grarompu-
ATHYIO CPEeAy U3 CIIOPEI OBICTPO 00pa3yercs 6aKkTepus.

Oco6GeHHOCTU CTpoeHua KneTok aykapuoT. K sayxapuomam orHocar
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rpulObl, paCTeHUA U KUBOTHBIX. JYKAaPUOTHUYECKHUE KJIETKH
UMeT 0QOPMIIEHHOE AAPO, Pa3BETBJIEHHYIO CETh BHYTDH-
KJIETOUHBIX MeMOpaH, padHOOOpa3Hblie OPraHOUAbI, OTAEJIEH-
HbI€ OT IIUTOILIA3MbI COOCTBEeHHBIMU MeMOpanamu. Puboco-
Ma y 9YKapHuoT KPyIIHee, YeM Y IPOKapHOT.

OnxHOBpPEMEHHO ¢ OOIMMMM NMPU3HAKAMH dYKApPHUOTHI pas-
HBIX IJapPCTB UMEIOT XapaKTePHBIe OTINYMSA, IIPOSBIIAIOIINE-
cA yKe Ha KJIETOYHOM YPOBHE.

PacrurensHas KieTka (puc. 36) oxpyKeHa KJIETOUHOH
cTeHKOM (000JI0UKOIT), cocToAlel U3 1esIi0Jo3bl. O6osou-
Ka 3allUIlaeT COAep:KUMOe KJIeTKU M obecreuymBaeTr eil Io-
CTOSAHHYIO hopMy. ¥ KUBOTHOU KJIETKH (cM. puc. 36) obo-



JIOYKA OTCYTCTBYeT. PacTUTENbHEIE KJIETKH, KaK NpPaBuio,
MMeIOT GOJIbIIIEe BAKYOJX — IIOJIOCTH B IUTOILIA3ME, 3AII0J~
HEHHBIEe KJIETOUHLIM COKOM M OrpaHHMYEHHBIE MeMOpaHoii.

NMPOKAPUOTUYECKAS l XVBOTHASA

KNETKA

Lintockener
Jlnzocoma

MnaamaTunyeckas
membpaHa

KneTtovHas
CTeHka

Annapar

ronbmxm MwuToxoHapus

MpanynspHas

anc Mapkas

Bakyonb anc

Pubocombl
L
PACTUTENIbHAA
A KNETKA ‘
N -
Mnasmatuyeckas
membpaHa

KneTtoyHas
CTeHKa

Lutockenet XnoponnacTt

Puc. 36. CTpoeHue NnpoKapuoTU4ECKOM, PaCTUTENBHOM U XXMBOTHOM KSIETOK
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B kijeTKax pacTeHHH COAEPIKATCS IIJIACTUABI, HECYIIHE XJIO-
PO®UILI U APYyTrUe IUTMEeHTEI.

I'pu0bI, Kak ¥ XKUBOTHEIE, IIUTAIOTCA 'OTOBLIMU OpPraHuye-
CKUMH COEIUHEHHAMU, II09TOMY HX KJIETKH HE COJAEepKaT
miaacTun. Y KJIeTOK I'puOoB IIOBEepPX IJIa3MaTHUYECKOH MeMO-
paHbl, KaK U y PacTeHUM, MMeeTCs KJEeTOUHasd 000J0UKa,
TOJIBKO COCTOUT OHA M3 XUTHHA, 4 He U3 LEeJUII0JIO3kI. 3amac-
HBIM IIUTATEJbHBIM BEIeCTBOM I'PUOOB SBISETCH YIJIEBOJ
TJIMKOTEeH, KaK y "KMBOTHBIX, 4 HE KpaxMaJl, Kak y PaCTeHHIA.

NMPOKAPUOTHI. 3YKAPUOTbI. AHASPOBEbI. CIMOPbI

Bonpocsi

1. | Kakue npusHaky npuMUTUBHOCTU MPOKapPUOT NO CPaBHEHUIO C dyKa-
puoTamMu Bbl MOXETE Ha3BaTb?
2. | Ona4yero 6akrepusam cnopbl?

ﬁe Bbirtonuure naboparopHyio pabory.

PaccmarpusaHune KneTok dakrepuii, rpuéos, pacreHui
U XXUBOTHbBIX NO4 MUKPOCKONOM
Llenk paboTel: BbIABUTL CXOACTBA U Pasnuyuns B CTROEHUM KIIeTOK HakTepuii, rpu-
60B, pacTeHWUn N XXNBOTHbIX.
Xona paborbl
1. PaccmoTtpuTe noa MMKPOCKONOM NPUroTOBSIEHHbIE (FOTOBbLIE) MUKPO-
npenapaTtbl PaCTUTESbHbIX U XXMBOTHbIX K/TE€TOK.
2. 3apwucyinte Nno ogHoOWM pacTUTENbHOM 1 XUBOTHON KneTtke. MoanuwunTe
MUX OCHOBHbIE YaCTu, BUAMMbIE B MUKPOCKOM.
3. CpaBHUTE CTPOEHME PACTUTENLHOW 1 XXUBOTHOM KNIETOK.
4. CpenanTte BbIBOA,

SagaHus

MpoaHanuanpoBaB cogepxaHue naparpada u pesynbTaTtbl nabopa-
TOpPHOW PaboThl, onpeaenuTe KputTepun (NpuU3aHakn) o CPpaBHEHUS
KNETOK MPOKapuoT MU 3yKapuoT; rpuboB, pacTeHui, XUBOTHbLIX. Pe-
3ynbTaTbl CPABHEHUSA 3aHECUTE B COOTBETCTBYIOLME TabAnLib.
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CpaBHEeHue KNeTOK NPOoKapuoT U 3yKapuoT

Kpurtepuu

CcpaBHeHus NpokapuoTel AykapuoThbl

CpaBHEHMe KJIeTOK Pa3HbiX LLapCTB 3yKapuoT

Kputepumn

FpuGLI PacreHus XXuBOTHbIE
cpaBHeHUs

N

8 19. Accumunsaumsa u AMCCUMUAALNS.
Mera6onuam

)oooOeeSIOODBOEORD

1. Y7o Takoe pepmMeHTbI?
2. KakoBa ux ponb B opraiuame?

JIro6as KuBasi KJIeTKa, OCYIIEeCTBIISAA MHOIOOOpasHbie mpPo-
Iecchl CHHTE3a M pacliajia BellecTB, IIOA00HA CJIOXKHEHIIeMy
XUMHUYECKOMY KOMOMHATY. [JIT HOPMAJBLHOTO IIPOTEKAHUS
9TUX XUMUUYECKUX IIPOI[ECCOB HEOOXOAUM ITOCTOAHHBIA 00MEH
BeIIleCTBAMU MEKAY KJIETKOM U OKPYsKaIoIlen Cpesioif, a Tak-
JKe IOCTOAHHOE IIpeBpallleHue sHepruu B KieTke. Iloayuae-
Mble U3BHE 0eJIKU, MKUPbI, YIJIEBOAbI, BUTAMUHBI, MUKPOJJIe-
MEHTBI PACXOAYIOTCA KJIETKAMU HA CHUHTE3 HEOOXOAUMBIX UM
COeIMHEHUH, IIOCTPOEeHNEe KJIETOUHBIX CTPYKTYP. OgHaKO nys
CHHTE3a BeIecTB HeoOXoauMa sHeprus. I'JIaBHBIR UCTOUYHUK
9HEPIruM JIJIs JKUBBIX opraHusMoB — CoJtHIIe.

W3 moctynaoniux B KJIETKY KOMIIOHEHTOB IIUIIU IO/ Jeii-
cTBHEM OHMOJIOTMUYECKUX KaTaJIu3aTopoB — (hepMEeHTOB CHH-
TE3UPYIOTCA HOBBIE MOJIEKYJBI MIJs 3aMeHBI M3PacxXoo-
BaHHBIX BEIEeCTB, JIJIsI MOCTPOEHUA OpraHouioB. Becs HabOp
peaxmuii OMOJIOrMYECKOTr0 CUHTE3a BEIeCTB B KJIeTKe (0uo-
CHHTEe3a) MOJYUYUJI Ha3BaAHUE ACCUMUNAUUU UIIA NAACUYe-
CK020 OOMeHa.

il



OueBHUHO, YTO CUHTE3 KAKUX-JIN0O0 BEIeCTB HEBO3ZMOXKEH
0es 3aTpat sHepruu. Oco0eHHO MHTEHCUBHO PeaKIINU aCCUMU-
JSAIUY IIPOUCXOAAT B pPaACTyIIeli, pasBUBAIOIIEHCA KJIETKe.
BakHeAIINMU U3 TAKUX PEaKIUI ABISIOTCA CUHTe3 Oesika u
dorocuHTe3. Kak ke KJIeTKa IoJIydaeT 9HEPIuIo JJIs peaKI it
ouocuHTe3a? Hapsaay ¢ mporeccaMy CUHTEe3a HOBBIX BEIleCTB
B KJIETKaX IIPOMCXOAUT IOCTOSHHBINA pacIaj 3allacéHHbIX IIPU
ACCUMUJISAIAY CJIOKHBIX OpraHmyecKux BemiecTs. IIpu yuac-
TUU (GePMEHTOB 3TU MOJIEKYJIBI pacragaroTca A0 0ojee mpoc-
THIX COeIUHEHUI; IPU dTOM BBICBOOOKIaeTCA d9Heprud. Jaime
BCEr'o 9Ta 9HEPrusd 3aracaeTcsa B BUAE afeHO3UHTpudochop-
HOM KucaoTsl (AT®). [lanee sueprus AT® ucnonbayercs AiIa
Pas3IUYHBIX HYKJ KJIETKU, B TOM YHUCJE U JJIA peaKIuii 6mo-
cuHTe3a. COBOKYIHOCTh PEaKI[Mi pacmaja BeIlecTB KJIETKH,
COIIPOBOYKIAIONINXCS BBIJEJICHUEM YHEPruu, IOJydYujaa Ha-
3BaHUe OUCCUMUNAYUUU UITA IHep2emuieciKozo oomena.

AccuMuIAUUSa U TUCCUMMIAIUSA — IIPOTUBOIIOJIOMKHBIE
MIPOIECChI: B IIEPBOM CJIyuae BeljecTBa o0pasyroTcsi, BO BTO-
poM — paapymiarorcsa. Ho OHE TeCHO BBaMOCBSI3aHbI U IPYT
0e3 Apyra HeBO3MOXKHEI. Belb ec/ii B KJIeTKe He OyAyT CUH-
TEe3UPOBATHCS M 3aIlacaThCs CJIOXKHBIE BEIl[eCTBa, TO HeUeMy
OyZeT pacrajaThCsi, Korjga morpedbyercs sHeprus. A eciau Be-
IecTBa He OyAyT pacrajaTbCcsi, TO I'Jle B3ATH dHEPruio AJsA
CUHTEe3a HeOOXOAUMBIX BEIIeCTB?

Taxum o6pasoM, aCCUMMWISALIUSA ¥ JUCCUMUIAIUA — ITO
JIBe CTOPOHBI €UHOTO IpoIlecca OOMeHa BEIIeCTB U D9HEpPTruu,
MIOJIYYUBIIEr0 HasdBaHUe Mmemaboausma (0T rped. metabo-
le — npeBpaiexHue).

ACCUuMUNaAUMsA. aUCCUMUNALNA. METABOJIU3M.
CUHTES BEJIKA. DOTOCUHTE3

Bonpocsi
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1.

2.

Mouyemy cuutaetcs, 4to ConHue — rnaBHenLWwnini UICTOYHNK SHEPTrUU
Ha 3emne?

Kakoi npougecc B KneTke noay4uma Ha3BaHme aCCUMuUnsumm nnm nnac-
TU4eckoro obmeHa?

Kakoii npouecc B KneTke Mnosyyus HasBaHue OUCCUMUASUUU Unuv
3HepreTunyeckoro oomeHa?

\ﬂoqemy accuMmMNaLMsa HeBO3MOXHa 6e3 guccumMmnnaunm n HaobopoT?




SagaHus

0606WmB nmelowmecs y Bac 3HaHusa, obcyamTe B Kfacce BOMpocC:
Mornu 6bl Kakne-nnbo XUBbIE OPraHM3Mbl BbKUTb Ha 3emine, ecnu Obl
ConHue noracno?

8 2 O « DHepreTuyeckuii o6MeH B KneTke

o900 OOIOLOOGOOPO

1. Kakoe ctpoeHue nmeet ATP?
2. Y710 Takoe Mmakpoapruyeckas cesi3b?

AT®D obecneunBaeT sHeprueit Bce MQYHKIUHU KJIETKU: Me-
XaHUYECKYI0 padoTy, OMOCUHTE3 BEIeCTB, JeJeHWe W T. .
B cpegaem copep:xanne AT® B KieTKe COCTaABJIAET OKOJIO
0,05% eé maccel, HO B Te€X KJIeTKax, rae 3arparsl AT® senu-
K#u (HampuMep, B KJIETKaX IE€YEeHU, IIOIIEePEUHO-II0JIOCATHIX
MBIIIILL), €€ comepIKanme MOKeT goxonuTh no 0,5% . Cunres
AT B KiIeTKaX IPOUCXOLUT I'IaBHEIM 00Pa30M B MUTOXOH/I-
pusax. Ha cuares 1 monsa AT® uz AP vHeobxoaumo 3aTpa-
™aTh 40 KIK.

JHepzemuiecKkuil 06MeH B KJIeTKe IOJAPa3/lesIsIIoT Ha TPHU
arana. IlepBbIil aTanm — nodzomosumesvHbolii. Bo Bpemsa He-
ro KpynHbIe IUIeBble MOJUMEePHbIE MOJEKYJIbl pacuasaioT-
ca Ha Oosiee menkue parmeHThl. I[lonmucaxapuabl pacnaga-
I0TCA Ha AU- M MOHOCaXapuAbl, OEJIKH — 0 aMUHOKUCJIOT,
JKUPBI — OO0 TVIMIepUHA U JKUPHBIX KHCJIOT. B xozme sTux
IIpeBpallleHU SHEPTUM BBIJEJIAETCA MaJio, OHA paccenBaeT-
ca B Bue Termia, u AT® ue obpasyercs.

Bropoii aTamt — HenoaHoe 6eckucaiopodroe pacujenyienue
BeiecTB. Ha aToM aTame BelecTBa, 00pasoBaBIINeCca BO Bpe-
Ms TOATOTOBUTEJHHOIO dTalla, pasjarajoTcd IIPU IIOMOIIH
(hepMeHTOB B OTCYTCTBHE KUcCJIOpoza. PasbepéM sToT sTal
Ha IpUMepe 2AUKOLU3a — (PePMEeHTATUBHOIO PaCIlelIeHus
TJIIOKO3bI. ['JIMKOJIM3 NPOUCXOAUT B KUBOTHBIX KJETKaX
M Y HEKOTOPBIX MUKpPoopraruadmMoB. CymMMapHO 3TOT IpoIece
MOJKHO IIPEJICTAaBUTh B BUJE CJIEAYIOIIEro ypaBHEHUA:

CeH,,04 + 2H;PO, + 2ATIP —>
—> 2C3H4z05 + 2AT® + 2H,0.
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Taxum obGpazom, IIpU IVIMKOJIM3€ U3 OJHONM MOJIEKYJIBI
TJIFOKO3BI 00pas3yloTcs ABe MOJIEKYJIBI TPEXYIJIEPOAHOM IIH-
posuHorpazuoi kKuciaorel (C;H,O3), KoTopas BO MHOrux
KJIETKaX, HaIpMeP B MBIIIIEYHBIX, IIPEeBpAaIjaeTCsa B MOJIOY-
myio Kuciaory (C;HgzOj3), npuuém BBICBOOOAMBIIENHCA NPHU
STOM 9HEPTUM JOCTATOYHO JJIf IIPEBPAIIeHUA ABYX MOJEKYJI
AI® B nBe monexkyssl AT®. HecMoTpa Ha KaKyIIyIOCH
IPOCTOTY, TIMKOJHU3 — IIPOIECC MHOTIOCTYIIEHUYaThIN, Ha-
CUMTHIBAIOIIUK OoJiee HECATH CTAAui, KaTaJu3upPyeMbIX
pasusiMu (hepmerTamu. Toabko 40% BBIAEIUBIIEHCS 9HED-
Iy 3amacaercs KjaeTkoi B Buzge AT®, a ocransuabie 60%
paccemBalOTCA B BUJe TeIia. Birarogapsa MHOTOCTafUMHOCTH
TJIMKOJIM3a BBIJEJIAOIINecs HeOOJbIINe IOPIUU Telya He
YCIIEBAIOT HArpeTh KJIETKY A0 OIacCHOrO ypoBHA. [JImKou3
IPOUCXOJUT B IIUTOILIA3ME KJIETOK.

Y 60OJIBIITHCTBA PACTUTEIBHBIX KJIETOK U HEKOTOPBIX I'DU-
00B BTOPOI »Tall DHEPreTHUYEeCKOro oOMeHa IIpeAcTaBJIeH
CnupmoswvLm OpOHCeHUCM:

CeH,,06 + 2H;PO, + 2AP —>
— 2C,H,OH + 2CO, + 2AT® + 2H,0.

WcxomHble IPOAYKTHI CIIIPTOBOIO OPOKEHUS Te Ke, UTO U
y TJILKOJIN3a, HO B pe3yJibTaTe 00pasyeTcs 9TUJIOBBIN CIIUPT,
YIVIEKMCJIBIHA ras3, Boja u aBe MoJieKyabsl AT®. Ects Taxkue
MHKPOOPTaHM3MBbI, KOTOPHIE pasjiararoT IVIIOKO3Y IO alleTo-
Ha, YKCYCHOI KHCJOTHI ¥ IPYIHUX BEIIEeCTB, HO B JIIOOOM CJIy-
yae «dHepreTudyecKasd NPUOBLIb» KJETKH COCTABJIAET [Be
moJyiekyJibl ATD.

Tperuiil aTan sHEPreTUYECKOro oOMeHa — noJHO0e KUCJLO-
PpoOHOe pacwenenue, U Kiemounoe Ovixarnue. Ilpu aTom
BelllecTBa, 00pasoBaBIINeCcs HAa BTOPOM dTalle, paspyliaioT-
cA 10 KOHeUYHBIX NTpoaAyKToB — CO, m HyO. SToT aTan MoKHO
IIpeJCTaBUTH cebe B CIeAYIOIEeM BUIe:

2C;H0, + 60, + 36H;PO, + 36A1P —>
—> 6CO, + 42H,0 + 36 ATD.

Taxum 06pasoM, OKUCJIEHUE ABYX MOJEKYJI TPEXYTIepOo-
HOUM KHMCJOTBI, 00pa30BaBIINXCA IIPU (PEPMEHTATUBHOM pac-
IenJIeHUH III0K036I, 10 CO, 1 H,O mpuBOAUT K BBIZEIEHUIO
OOJIBIIIOTO KOJIMUECTBA YHEPTUM, HOCTATOUHOIO IJIsI 00paso-
Banus 36 mosexkya AT®. Kierounoe JpIXaHre IPOUCXOLUT



Ha KpucTax MUuToxoHapuii. KoahdunmueHT mosesHoro geumcr-
BUA 9TOTO IPOIleCca BHIIIE, YeM Y IIMKOJIU3a, ¥ COCTABIAET
npubsusuteasHo 55% . B pesynbTaTe IIOJTHOrO paciernie-
HUA OOHOM MOJIEKYJIBI I'JIIOKO3BI oOpasdyercs 38 MOJEeKYJI
AT®D.

Hna mosydyeHUsI 9HEPTUU B KJIETKaX, KPOMe IJIIOKO3HI,
MOryT OBITH MCIIOJIL30BAHBLI M APYTrUe BellecTBa: JIMIIHUILI,
6enku. OgHAKO Beayllas POJb B 9HEPreTUYECKOM OOMeHe
y OOJIBIIIMHCTBA OPTAaHU3MOB IPUHAIJIEIKUT caXapaM.

AT®. HENOJIHOE KUCJIOPOAHOE ®EPMEHTATUBHOE
PACLLUENJEHUE NIOKO3bl. NNTUKOJIN3. NOJIHOE KUCJIOPOOHOE
PACLLUENJIEHUE INOKO3bl, UJIN KJIETOYHOE ObIXAHUE

Bonpocsil

1. | B kakux knetkax AT®D 6onbLie Bcero?

2. | Bo ckonbko pa3 knetoyHoe papixaHne apdekTuBHee ramkonusa B
QHEpPreTnYeckom nnaHe?

3. | Kakog KIM[, ravkonuaa; KNeTo4Horo abixaHma?

8 21 . dorocnires uxemaciiegs

) 9000 0OPOCOOOOS

1. B KaKux 4yacTax pacTeHuii o0bI4HO NpoucxoguT npouecc ¢poTtocuHTesa?
2. Kakue opraHu3mbl OTHOCATCS K XeMOCUHTEeTUKamM?

3HavyeHue doTtocuHTe3a. Kak Bam yke M3BECTHO, pomocunmes —
OJVH M3 Ba)KHEWIIINX MIPOIECCOB, IIPOUCXOAANIUX B PACTH-
TeJIbHOM KJIeTKe, — JIEKUT B OCHOBE BCEH »KU3HU Ha 3eMJie.
Jlrobass KJeTKa MCIOJb3yeT YHUBEPCAJBHBIA HCTOYHUK
sHepruu — ATP. ATP B pacTuTeabHBIX KJIETKaX o0pasyer-
cs HEIOCPEACTBEHHO B Impolecce (POTOCUHTE3a, a Apyrue
KJaeTKu HakamauBaioT AT®, paciienisasa IPOAYKT TOTO Ke
doTocuHTe3a — caxapugbl. C TOUKM 3peHUs IPOAYKTUBHOC-
TH HET HUYEro, 4YTo ObIl MOIJIO CPABHUTHCS C (DOTOCHHTE30M.
Ecim Bce cramenuTeiiHbIe 3aBOABI MUPA BBIIIYCKAIOT B I'OJ
okoJ10 350 MJIH T CTaJIX, a BCe IleMeHTHBIE 3aBobl — 300 MJIH T
IEeMeHTa, TO PACTEHUs 3eMJIM BCE BMECTE €XKeroJHO IIPOM3-
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BogAT 130 000 muH T caxapoB! @oTOCHHTE3y MBI 00sI3aHBI
¥ BCEMHU SHEPreTUYECKUMHU pPecypcaMu, KOTOPbIE MMEIOTCH
B pACIOpPSAKEeHUM uejioBeuecTBa. Begb U yroyb, u HedTh,
U TOPp(} — BCE 9TO NPAMO MUJIU KOCBEHHO BO3HUKJIO 3a CUET
¢doTocuHTE3A.

DOTOCUHTE3 IPOUCXOAUT B KJIETKAX 3€JIEHBIX PaCTeHUM,
B uX XJioporiacrax. IIpoiece ¢poTocmHTEe3a BKJIOYALT B ce0s
IBE MIOcJenoBaTeJIbHBIE (PaA3bl. — C8emosYyl0 U MmemHO8YI0
(puc. 37).

CeeToBasn ¢paza porocuHTesa. KBaHT cBeTa, Hafaroliuil Ha JIUCT, II0-

IJIOLIAeTCA MOJIEKYJION XJiopoduiia. B pesyiabTare aToro
MOJIEKYJIa Ha OUYeHb KOPOTKOE BpeMs IEePEeXOAUT B BO30GYIK-
JIEHHOE COCTOSIHUE: OJAUH M3 3JIEKTPOHOB MOJIEKYJbI XJIOPO-

Jner Xnoponnact Xnopodunn
C rpaHamu B rpaHe
CeeToBasa ¢dasa TemHoBasi pasa
46O,
Cser

e— Q P~P —=@ -P~P~P
ﬁ 6Co0,

i

C.H,,0, +
+ 6H,0
HOH — Hl-H

b

4OH —= 2H,0 + O, + 48

Puc. 37. Cxema cTpoeHus nnucTa u ¢poTocuHTesa




dunna (é) nmonyuyaer u3OLITOK dHeprum. Bo30y:KIEHHBIN
9JIEKTPOH IepPeMel[aeTcs 10 IENH CIOKHBIX OPraHUuYeCKUX
COEIUHEHU M, Tepsisi 9HEPTrUi0, KOTOPas pacxoAyeTcs Ha CUH-
Te3 AT®D us AIlP u docdara. IToT rpoiiecc oueHb ahpPexTu-
BeH, U B xJjopoIruacte obpasyerca AT® nmpubGiausuTebHO
B 30 pas OoJibIlle, YeM B MUTOXOHIAPHUAX TEX K€ PACTEeHUI.
ITorepsiB N36BITOK 9HEPIUM, SJIEKTPOH BO3BPAIAETCS K MO-
JeKyJe XJopoduiiia, KoTopasd Telmephb CIIOCO0HA 3aXBATUThH
HOBBIII KBAHT CBeTA.

Tax Kaxk ONHCHIBAEMBIE PEAKIIUU IIPOUCXOLAT B BOJLHBIX
pacTBOpax, TO 3HAUYUTEJNbHAS YaCTh BO30OYIKAEHHBIX DJIEKT-
POHOB 3axBaThIBaeTcs npoaykramu aucconuanuu H,0 —
vonamu H'. WoH Bomopoja mojsiydyaeT H30BITOK SHEPruu
¥ CBSIBBIBAETCS CO CIIEIIUAJBHBIMU MOJIEKYJIAMU-TIEPEHOCUH-
rKamu. OcBoboguBInmecsa noHbI rugpoxcuaa OH ™ Bzaumogeii-
CTBYIOT APYT C APYI'OM, B Pe3yJIbTaTe Yero oopasyoTcs Bojaa
¥ MOJIEKYJISAPHBIN KUCJIOPOI:

40H- —> 2H,0 + 0,

B sTtoMm cayuae K MOJIeKyJie XJIOpPOoduiIa BO3BpalaeTcs
9JIEKTPOH TUAPOKCUJIIA.

IIponecc pasyiosKeHuss BOABI IOJ AeHCTBUEM S9HEPIUU COJI-
HEYHOIr'0 CBeTa IOJIyYUJI HadBaHue ¢oroamusa. Takum obpa-
30M, KMCJIOPOJ, KOTOPBIH BBIJIEJISIETCA B Ipoliecce (poTocuH-
Tes3a B aTMochepy, obpadyeTrcs B pesyabTaTe (PoToImnsa.

Ha sTom cBeroBas hasa 3aKaHUYMBAETCHA, U JajbHEHIIHE
IpoIlecChl (POTOCUHTE3a MOT'YT UATH U 6€3 COJTHEUHOI'O OCBe-
IIeHUA.

Bo Bpems cBeToBOM (hassl oOpasyroTcs 6orarbie sHepruei
MOJIEKYJIBI 1 MOHBI BOJOPOJa, HEOOXOAUMBIE IJI TeMHOBOM
¢asel poToCUHTESA.

TemHoBas pa3za TakKe IPOTEKAET B IIACTHAAX. B mpoiecce peakuuii
9TOM (hasbl IIPOMCXOAUT 3aXBaT CIEMUATIHHBIM BEI[ECTBOM
MoJiekyJ1 yraekucyoro rasa (CO,) u3 BHemHe# cpeasbr. ITy-
TEM IIEJIOTO PsAJAa IIOCAeL0BATENBLHBIX OMOXUMUYECKUX IIpe-
BpAllleHU# M3 YIJIEKUCJIOr0 rasa M BOJOpPOJa 00pasyercs
LIECTUYIJIEPOAHBIN caxap — IVIIOKO3a U BOCIIPDOU3BOJUTCS
BeIIleCTBO, CIIOCOOHOe cHOBa 3axBaThiBaTh CO,.

B mporecce TeMHOBOM (Pashbl MOTJIOIIAETCS YIVIEKUCIIBIA
ras M CHUHTE3UPYeTCs IJIIOKOo3a. PeakIuu TEeMHOBOU (hassl
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obecrieunBaIOTCA dHEPIrueii, 3anacéHHOM BO BpeMsA CBETOBOM
dassIl.

CymMmapHOe ypaBHeHUEe (DOTOCUHTE3a:

6CO, + 6H,0 = CcH,,04 + 60,.
T'mroxosa

®DoToCUHTE3 OUEHb IPOAYKTUBEH, HO XJIOPOILJIACTEI JUCTA
3aXBaTBIBAIOT JIJIS YYACTUS B 3TOM IIpoliecce Bcero 1 KBaHT
cBera u3 10 000. Tem He MeHee 3TOr0 JOCTATOYHO AJISA TOIO,
yTOOBI 3€JIEHOE PACTEHIE MOTJIO CHHTE3UPOBATh 1 I' TIIIOKO35I
B 4aC C IOBEPXHOCTHU JIMCTHEB ILIOmaabo 1 M2,

Xemocuntes. MHorue BuAbl OakTepuii, CIIOCOOHBIE CHHTE3UPOBATH
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HeoOXOUMbIe UM OPraHUYeCKUe COeIUHEHUs U3 HEeOPraHU-
YECKUX 3a CUET DHEPTUU XUMUUYECKUX PeaKIIuil OKUCIEeHUT,
IIPOUCXONAIIUX B KJIETKE, OTHOCATCA K xemompogam. 3a-
XBaThIBaeMble OaKTepuell BellecTBa OKUCIAIOTCI, a obpa-
3YIOLIAsACA 9HEPTUs MCIOJIb3yeTCs Ha CUHTE3 CIOKHBIX Op-
raandeckux Mojexyn us CO, u H,0. 9roT mpomecc HOCUT
Ha3BaHUE XemMocuHmesa.

BaxHeHIyo rpynny XeMOCHHTE3UPYIOIINX OPTraHU3MOB
IIPEACTaBIAIOT co000# Humpupuyupyrnwue 6axmepuuw. Yic-
crenysa ux, C. H. Bunorpagckuii B 1887 r. oTKpPBLI mIpoIiiece
XeMOCHHTEe3a.

Otu 6aKTEepUU, O0UTaA B IIOUBE, OKUCJIAIOT aMMHUaK, oopa-
BYIOIUNCA NPU T’HUEHUU OPraHUYECKUX OCTATKOB, A0 a30-
THUCTOMN KUCJIOTHI:

2NH, + 30, = 2HNO, + 2H,0 + 653,5 x]lx.

3areM GaKTepu¥ APYTUX BHUIOB 9TOU I'PYIIILI OKUCJIAIOT
a30TUCTYIO KHUCJIOTY 0 A30THOM:

2HNO, + 0, = 2HNO, + 151,1 k][%.

OHEPrusi MCIOJIb3yeTcd najiee OaKTepUAMU Ha CHUHTE3
OpraHUYECKUX BeIecTB.

BsaumozeiicTBysa ¢ MUHEpPaJbHBIMU BellleCTBAMU ITOYBHI,
a30THCTaA M a30THAA KUCJIOTHI 00pa3yioT COJIU, KOTOPhIE AB-
JAIOTCA BaXXHEHIINMYI KOMIIOHEHTAMY MUHEPAaJbHOI'O IIUTA-
HUS BBICIIUX DACTEHHUIA.

Ilop nmeiicTBueM APYrux BUAOB OAKTEPHUU B IIOYBE IIPOUC-
xomut obpasoBaHue (ocharoB, TaKKe MUCIOIb3YEeMbIX BbBIC-
IIXMY PACTEHUAMU.



HUrak, xemoTpodbl, KaK U BCe aBTOTPO(GHBIE OPraHU3MBI,
CaMOCTOSATENbHO CUHTE3UPYIOT HEOOXOAMMBbIE OPTaHHUUYECKUe
BemecTBa. OT GoTOTPOGHBIX 3€IEHBIX PACTEHUNA UX OTJIHMYA-
eT MOJIHAA He3aBUCUMOCTH OT COJIHEYHOI'O0 CBeTa KaK UCTOU-
HUKAa 9HePIrUuu.

CBETOBAS1 PASA DOTOCUHTE3A. TEMHOBAS ®A3A
DOTOCUHTESA. ®OTOJIU3 BOAbl. XEMOCUHTE3. XEMOTPO®bI.
HUTPUDOULIUPYIOLUUE BAKTEPUU

B

1. | OTtkyna 6epértcs Kncnopos, Bblaensiemsii B npouecce GotocuHTesa?

2. | By4ém cmbicn ceBeToBoM adbl GOTOCUHTESA; TEMHOBOW (pa3dbl?

3. | Noyemy Ans BbICLUMX pacTeHWIA HEOOXOAMMO NMPUCYTCTBUE B MNMOYBE
XEeMOCUHTE3MPYIOLWMX BakTepurin?

3anaunﬂ

1. | Boiaucnure, CKONbKO rNOKO3bl, CUHTE3UPYEMON B npouecce poTo-
CUHTE3a, NPUXOANTCA Ha KaXaoro nud 6 mnapg xurenenm 3emnum B rog,.

2. | CpaBHuTe npouecchl GOTOCUHTE3A N XeMOCUHTE3a. BbisiBute cxopn-
CTBO ¥ Pasnnyuns aTux NnpoLecCcos.

8 2 2 « ABTOTPO®bI U reTepoTpodbl

POOPOOOPOOOOOO

1. [nga 4yero KjieTka MoXeT UCMOoJIb30BaTh NnorjaoujaemMbie elo Bewecresa?
2. Kakue opraHusambl NnUTaloTCa reTepoTpodpHo?

Bce »KuBBIe OpraHu3Mbl, OOUTAOINUEe HA 3eMJje, MOMKHO
MoApAasfeJIUThL HA JBe IPYIILI B 3aBUCUMOCTH OT TOr0, Ka-
KUM 0o0pasoM OHM IIOJIYYAIOT HEOOXOAMMEBIE UM OpraHuye-
CKVe BellecTsa.

IlepBas rpynma — agmompo@bt, 4TO B IIePEeBOJie C rpeye-
CKOI'0O 3bIKA 03HAUYaeT «caMomuTamIiueca». OHU CIIOCOOHBI
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CaMOCTOATEJILHO CO3JaBaTh BCE€ HEOOXOAMMBIE MM IJIA IIO-
CTPOEHUS KJIETOK U IIPOILECCOB KUBHEAeATeIbHOCTH OPraHu-
YyeCKUe BellleCTBa M3 HEOPraHUYECKUX — BOJBI, YIIIEKUCIIO-
ro rasa u Apyrux. OHEPTUIo AJId TAKUX CJIOMKHBIX IIpeBpallie-
HUM OHM IIOJIyYaroT Jn0O 3a CUYET COJIHEYHOI'O CBeTa H
Ha3BIBAIOTCA pomompopamu, 1ubo 3a CUET DHEPIUU XUMU-
YeCKUX IIPeBpallleHU MHUHEePAJIbHBIX COeUHEHUMN U B O9TOM
ciayuae HasbIBalTcA xemompopamu. Ho u dororpodHEIe,
M XeMOTpOo(HEIe OPraHMU3Mbl He HYKJAAIOTCA B IIOCTYILJIEHUN
M3BHE OpPraHMYEeCKUX BemrecTB. K aBTOTpOodamM OTHOCATCA
BCe 3eJIEHBIE PACTeHUS U MHOTUe OaKTepUU.

IIpuHEIUOHUAIBPHO MHOM CIIOCO0 MOJyYeHUs HeOOXOqMMBIX
OpPraHMYECKUX COeUHEHUM y zemepompo@os. I'erepoTpodnl
HE MOI'yT CaMOCTOATEJIbHO CHHTE3MPOBATH TaKKe BelecTBa
U3 HEOPraHUUYECKUX COeAUHEHUN U HYXKAAIOTCA B IOCTOSH-
HOM IIOTVIOII€HMU I'OTOBBIX OPraHWYECKHUX BEIEeCTB U3BHE.
3aTeM OHU «IIepPecTPauBAaIOT» IIOJYYEeHHBIEe U3BHE MOJIEKYJIbI
OJIA CBOMX HYKZ. I'eTepoTpodHBbIe OPraHM3Mbl HAXOAATCH
B IPSIMOM 3aBUCUMOCTHU OT IPOAYKTOB (pOTOCUHTE3a, IIPOU3-
BOJAMMBIX 3€JE€HBIMU pacTeHusaMu. Hanpumep, nutasack Ka-
ycToM UM KapTodeseM, MBI TOJyYaeM BellleCcTBa, CUHTEe3U-
POBaHHBIE B KJIETKAaX PACTEHUS 3a CYET DHEPIUU COJIHEUHOTI'O
cBera. Ecyiu ke MBI IUTaeMCA MACOM AOMANIHUX KUBOTHBIX,
TO HaJ0 IOMHUTb, YTO 9TU ¥KUBOTHBIE NUTAIOTCA PACTUTEJb-
HBIMY KOPMaMM: TPaBoii, 3epHOM u T. . Takum o6pasom, ux
MsICO IIOCTPOEHO M3 MOJIEKYJI, IIOJIyYEeHHBIX C PACTUTEIbHON
THIIeH.

K rereporpodam oTHOCATCA IpUbOBI, JKUBOTHBIE U MHOTHUE
baxTepun. HekoTopnle KJIETKU 3€JIEHOI'0 PACTEHUS TaKKe
reTepoTpodHLI: KJIETKU KaMOusa, KOopH#A. [leso B ToM, UTO
KJIETKHM 9THX YacTell pacTeHUA He CIIOCOOHBI K (DOTOCUHTE3Y
¥ IIAUTAIOTCS 3a CYET OPraHUYECKUX BelleCcTB, CHUHTe3UPOBaH-
HBIX 3€JI€HBIMU YaCTAMU PACTEHUS.

B 3aBUCHMOCTH OT TOT'0, OTKYZa reTepoTpo(dHbIe OpraHu3-
MBI IIOJIYYaIOT NUTATEJbHbIE€ BeIllecTBa, UX AeJIAT Ha I'pyIl-
nsl. Canpompogst TUTAIOTCA MEPTBBIMY OPTraHUYECKUMHU OC-
raTkaMu. TaKoB THUI MUTAHUA Y OaKTepUii THUEHUA, MHOTUX
rpu6oB. ITapa3umul CyIeCTBYIOT TOJBKO Ha JKUBBIX Opra-
HU3MaX, HaHOcA UM Bpeh. Ilpumepamu saBasioTca 6ose3He-
TBOPHBIE OaKTepuu, rpudbl — IIapasuThl PACTEHUM, YKUBOT-



HBIX U 4yeJjioBeKa. TpeThda rpymnmna rereporpodoB — 20J030U.
T'onozoitHOe mMuTaHMe BKJIOYAET TPU dTama: moegaHue, me-
peBapuUBaHVE UM BCaChIBaHWE IEepPeBapeHHBIX BerlecTB. Oue-
BHUHO, UTO T'OJIO30MHOE IUTAHNE Yale HabJogaeTcsa y MHO-
TOKJIETOYHBIX JKMBOTHBIX, MMEIOIIUX IIHIIEBAPUTEIbHYIO
cucteMy. ['0JI030MHO MUTAIOMINXCA KUBOTHBIX MOXKHO IOX-
Pas3feNuTh HaA IIOTOALHBIX, PACTUTEILHOSAAHBIX M BCEAH-
HBIX.

ABTOTPO®bI. TETEPOTPO®bI. ®OTOTPO®bl. XEMOTPO®bI.
CAMPOTPO®bI. MAPA3UTbI. FOJIO30WUHOE NMUTAHUE

Bonpocsi

3a CYET Yero nosnyyaioT 9HEPruto aBToTPOdbLI?

3a CHET Yero Nosy4aloT SHEPIUI0 reTepoTPodbI?

B 4ém pasnuune mexay canpodutamu u napasuramm?
MoxeT nu 6akTepusa NUTaTbCs rOI030NHbLIM NMYTEM?

-t cll e

SanaHus

1. | UsyumB maTepwuan naparpada, npegnoxute cxemy «Knaccunopukaums
OPraHnU3MOoB Mo TUNY NMUTaHUNA».

2. | BcnoMHUTE OCOBEHHOCTU CTPOEHUSA N XUSHELEATENbHOCTU 3BIJIEHbI
3enéHon. lNoyemy aBrneHy 3enEHy0 OTHOCAT U K LL@pPCTBY pacTeHui,
M K LAPCTBY XXUBOTHbIX?

§ 23 .. Cunros Genxos B KiaTKo
NN N BN N N N N NN N

1. U3 yero cocrosaT Genku?

2. Yr1o Takoe amuHoOKucnora?

BasKHeHIIINM IIPOIECCOM aCCUMMJISALNY B KJIETKEe ABJIAET-
Ccs CHHTE3 HeoOXOoUMBIX el OenkoB. Karmass KJaeTKka comep-
SKUT TBICAYU OEJIKOB, B TOM YMCJI€ U IIPUCYIIUX TOJHKO JaH-
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HOMY BHAY KJeTOK. Tak KakK B IIpolecce XU3HeAeATEJIbHOC
T Bce OEJKM paHO WM IIO3JHO pas3pylIalTcs, KJETKa
JOJIXKHAa HEeIPEPHIBHO CHHTE3UPOBATH OEJIKHU IJIsI BOCCTAHOB-
JIeHUs CBOMX MeMOpaH, opraHouzoB u T.n. Kpome Toro,
MHOTHE KJIETKU «HU3TOTOBJIAIOT» OCJKH IJIs HYXKJ BCEro op-
raHu3Ma, HalpuMep KJIETKH JKe€3 BHYTPEeHHE! CeKpeluu,
BBIZIEJISIOIINE B KPOBb OEJIKOBLIE TOPDMOHEBI. B Takux KJIeT-
Kax CUHTe3 0eJIKa UAET 0COOEHHO HHTEHCHUBHO.

Cunres 6esika TpedyeTr OoJbIIUX 3aTpaT dHepruu. Mcrou-
HUKOM 3TOM SHEPruM, KaK U IJIA BCEX KJETOYHBIX IIPOIeC-
coB, aBaserca ATdD.

Muoroo6pasmue GyHKIUI OEJIKOB OIpPEAeJaAeTCaA MX Iep-
BUYHOH CTPYKTYPOH, T. €. IIOCJIEIOBATEIbHOCTHIO AMUHOKUC-
JIOT B UX MOJIeKyJe. B cBOIO ouepenpb, HacjaeACTBeHHAA HH-
dopmManusa 0 IePBUYHOM CTPYKTYpe OejIKka 3aKJ4YeHa B I10-
cIenoBaTeIbHOCTH HYKJIeOoTHUAOB B MoJiekyJie [ITHK. YuacTok
JHK, B KOTOpOM cozepsKuTcsi MHGpOpMAIUsA O HEePBUIHOU
CTPYKType OIHOTo 0ejiKa, Has3kIBaeTcs reHoM. B omHOMA Xpo-
MOCOME HaXOAUTCA UH(POPMAIIUA O CTPYKTYPEe MHOTUX COTEH
0eJIKOB.

Fenernyecku koa. Kaxmoit amuaokucyore 6enxa B JIHK coorserct-
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BYET IIOCJIeN0BATEJIbHOCTh U3 TPEX PACIIOJIOXKEHHBIX APYT 3a
APYroM HYKJIEOTUZOB — mpunJaem. K HacToAleMy BpeMeHHu
cocTaBJieHA KapTa 2eHemuyeckozo Koda, T. e. U3BECTHO, Ka-
K¥e TpUIJIeTHbIe coueTanus HykJeoTunoB IIHK coorBercr-
BYIOT TOH miau wHOM m3 20 aMHHOKMCIIOT, BXOASAIMUX B CO-
craB OenkoB (puc. 38). Kak usBectHo, B cocraB [JHK moryTt
BXOAUTH 4YeThIPpE a30TUCTBHIX OCHOBAaHUA: ageHuH (A), ry-
aguH (I'), TumuH (T) u murosun (II). Yucno couerTanuii u3
4 1o 3 cocrasusier: 43 = 64, T. e. MOXKHO 3aKOAUPOBaThL 64
Pa3INYHBIE AMUHOKMCJIOTHI, TOT/Ia KaK KOAUPYETCA TOJBKO
20 amuuokucyoT. OKa3ajoch, YTO MHOI'MM aMHAHOKHCJIOTAM
COOTBETCTBYET He OAWH, & HECKOJBbKO PA3JIMUYHBIX TPHILIE-
TOB — K00oHO8. Ilpeamnosiaraercs, 4TO TaKOe CBOMCTBO Ie-
HEeTUYECKOr0 KOJia IMOBBINIAET HANEKHOCTDL XPAHEHUSI U IIe-
pelauyy reHeTUYeCKOod WH(MOPMAIIMU IIPU JEJeHUU KJIETOK.
Hampumep, aMMHOKHCJIOTE AJIAHUHY cOOTBeTCTBYIOT B MUPHK
4 xopmona: I'l1Y, I'llI], T'IA, T'lIT", u mony4yaercs, 4TO CIy-
yaliHadg oImubKa B TPeThbeM HYKJIEOTHAE HE MOXKET OTPa3UTh-



Puc. 38. Tabnuua
reHeTUYecKoro koga

Koaupyiowwme TpunneTbl

AmMunHokucnora (KOZOHbI)
AnaHuH ruy ruy ruA rur
ApPruHuH LIy Ure, LiFA Lrr Ara Arr
AcnaparuH AAY AALL
AcnaparuHosas
Kucnora FAY AL,
BanuH FYY YU TYATYD
rucTnanH LAY LIAL]
CnvunH rry MU rrArrr
CnyTamuH LIAA LA
nyramuHosas
Kucnora FAA TAI
UsoneiumH AYY AYLl AYA
NeumH LYy LUyL, LYA LUYT YYA YYI
JInzun AAA AAI
MeTuoHUH AYlr
Mponut LUy L LA e
CepuH yuy yuu YUA YU ArY Ary,
TupoauH YAY YAL],
TpeoHuH ALLY ALILL AUA ALLM
Tpuntodar yrr
deHunanaHH YYY Yyl
Lucrteun Yy yri,
«3HaKn
npenvHaHnsa» YAA YAT YTA

Ccs Ha CTPYKType Oeska — BCE PABHO 3TO OyAeT KOJOH ajia-

HUHA.

Tax xak B mosexyJiie JIHK cozmepsxaTcs COTHU I'eHOB, TO B €€
cocTaB 00s13aTEJILHO BXOOAT TPUILIETHI, ABIAIONINECT «3HaKAa-
MU NIPEIUHAHUSA » , He KOJUPYIOIIe aMUHOKHCJIOTEI X 0003HAa-
YaIoIre Hayajio ¥ KOHeI[ TOT'O MJIX WHOTO reHa (cMm. puc. 38).

OueHb BajKHOE CBOMCTBO I'€HETHUYECKOI'0 KoJa — Cneyu-
duuHOCMb, T.€. OAUH TPUILIET Bcerga o003HAYaAeT TOJBKO
OJHY-eJVHCTBEHHYIO AMMHOKUCJIOTY. I'eHeTHUYeCKU# KOJ
YHUBEPCAJIEH AJIs BCeX »KUBBIX OPraHU3MOB OT OaKTepHid 10

YyeJiOBEKa.

Tpanckpunuusa. Hocurenem Bceil reHeTHUECKON MHGOPMANUU SABJIS-
ercsa [JHK, pacnososxkenHasa B aape KiaeTku. Cam e CUHTE3
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I L= B CvHTE3MpOBaHHas
enoyka UPHK
L [ akln ot
i A Y-
T A— Y
IHK A i AT PHK-nonumepasa
aF Al Yo
L B
r Ll
Hanpaenexnue
A T ABUXEHUN
depmenTa
L i
il A+
Puc. 39. Cxema obpasosa- W W
Hust utHpopmaumoHHon PHK el 2
no marpuue JHK e
(TpaHckpunuus)
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0esKa MPOMCXOAUT B IIUTOILIa3Me KJETKH, Ha pubocoMax.
W3 sagpa B MUTOILIA3My MH(MOPMAIUA O CTPYKTYpe Oeika mo-
crynaetr B Bune uapopmanuonuoir PHK (uPHK). [Insa Toro
yT0o0bI cuaTe3upoBaTh UPHK, yuyactoxk [JHK «pasmaTniBaeT-
csA», NeCIrpaJn3yeTcs, a 3aTeM II0 IIPUHIUITY KOMIJIeMEH-
TapHOCTU Ha oxHou u3 mnemnouek [[HK ¢ momorsio pepmeH-
TOB cuHTe3upyorcss mojekyasl PHE (puc. 39). 3To mpouc-
XOAUT CHEAYIOIIUM O0pasoM: IPOTUB, HAIIPUMEDP, I'YaHUHA
moxaerysnbl [ITHK cranoBuTca nmurosus moaekyasl PHE, mpo-
TuB ageauHa moJsiekyasl [IHK — ypanun PHEK (BcmomuuTe,
yro B8 PHK B HyKJI€OoTHIBI BMECTO THMMHHA BKJIIOUEH ypa-
mui), HanpotuB TumuHa IHK — agenun PHK u mHanpoTtus
murosuna JHK — ryasun PHE.

Takum obGpasom, Gopmupyercs nemouxka uPHK, mpen-
CTaBJIAONIAsE cOo00W TOYHYIO Komuio BtTopou menu [[HE
(TONIBPKO TUMWH 3aMeHEH Ha ypanmia). Takum obpasom, MH-
dopMamusa O IIOCHIEZOBATENIBHOCTH HYKJIEOTUIOB KAaKOIo-



aubo resa [JTHK «mnepenuceiBaeTcsa» B IOCJIENOBATEILHOCTH
gykJeotunoB mPHK. 9ToT mnpolecc IonydYms Ha3BaHUE
mpanckpunyuu. Y ITPOKAPUOT CUHTE3UPOBAHHBIE MOJIEKY-
ael uPHK cpa3sy ke MOryT B3aumMOJeMCTBOBATh ¢ pubocoMa-
MU, ¥ HaYWHaeTcsa cuHTe3 Oeaxa. ¥ sykapuor uPHK B3au-
MOJEHCTBYET B AJApPe CO CIEIUaJIbHBIMU OeJIKaMU M IEepPEeHO-
CUTCSA Yepes AAePHYI0 000J0YKY B HUTOILIA3MY.

B nurorasme o00A3aTENBHO AOJIMKEH OBITH HAOOP aMHHO-
KYCJIOT, HEOOXOAMMBIX JJISI CHHTe3a Oeaxa. OTU aMUHOKUC-
JIOTHI 00pPa3yioTCA B PE3yJbTATe PACIIEIJIEHUsS NHINEBbIX
oenxoB. KpoMme TOro, Ta mau MHAI aMUHOKMCJIOTA MOYKET I10-
IacTh K MECTY HeIIOCPeJCTBEHHOI'0 CUHTe3a 6eJika, T. €. B pU-
00COMY, TOJBKO IPUKPENUBIINCH K CIEIUAJLHON TpaHC-
nopraoit PHK (TPHE).

TpaucnoprHsie PHK. [lnsa mepeHoca KajsKIOro BUAA aMHUHOKHUCJIOT
B pubocoMbl Hy:keH orTxeabHBIN Buj TPHEK. Tak xKak B co-
craB 0EJIKOB BXOLAT OK0JiI0 20 aMHMHOKMCIIOT, CYIIECTBYeT
cronbko ke BuzmoB TPHK. Crpoenme Bcex TPHK cxomuO
(puc. 40). Ix moyieKkyJIBI 00Pa3yoT CBOEOOPa3HbI€ CTPYKTY-
pBI, HamoMuHAaIIe 1o (hopme JivcT KaeBepa. Buasl TPHE
0053aTeJIbHO PA3JINYAIOTCS 10 TPUILJIETY HYKJIEOTULOB, pac-
MOJIOMKEHHOMY «HAa BEPXYIIKEe». OTOT TPHUILJIET, IIOJYUMB-
U HaszBaHUE AHMUKOOOH, IO TeHETUYECKOMY KOOIy COOT-
BETCTBYET TOW aMWHOKMCJIOTE, KOTOPYIO IIPEICTOUT IIepe-
HocuTh 910 TPHEK. K «uepemiky Jaucra» ClIenuaJIbHBIN

A
g
=
A
=
>
-
>
AT &
)
-
=
=
>
Puc. 40. Cxema CTpOEHUA MONEKybl f:
TpaHcnopTHom PHK: A — aHTUKOAOH; >
B — y4acTOK COeANHEHUS C aMUHOKUCNOTOM 5 B
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depMeHT npUKpeIIgeT 0043aTeJIbHO TY AaMUHOKHUCIIOTY, KO-
TOpasi KOAUPYETCA TPUILIETOM, KOMILJIEMEHTAPHBIM aHTUKO-

JOHY.

Tpancnauua. B muroniasmMe IpPOUCXOAUT IIOCJHETHUI 3TAall CUHTE3a
benxka — mpancaayus. Ha Tor xowerny uPHEK, ¢ xoroporo
HY°XKHO HadaTh CHHTe3 O0ejika, HaAHU3BIBaeTcsi pubocoma
(puc. 41). PubGocoma mnepemernaerca no moJexyae unuPHE
NPEPLIBUCTO, «CKAYKaMU», 3aJIePXKUBAACH HA KAXKJAOM TPU-
mirere npudbausutensao 0,2 c¢. 3a aro mraoBeHue ogua TPHK
M3 MHOTUX CIIOCOOHA «OIIO3HATH» CBOMM aHTHUKOLOHOM TPU-
IJIeT, Ha KOTOPOM Haxoxurcs pubocoma. W eciu aHTUKO-
IOOH KoMmeMeHTapeH stomy tpuiiery uPHEK, amuHOKMC-
JIOTA OTCOENUHSIETCS OT <«UYepellKa JINCTa» ¥ IIPUCOeU-
HAETCS NEITHUAHON CBA3BIO K PACTyIeill 0eJIKOBOM IIEIIOUKe
(puc. 42). B aror momeHT pubocoma casuraercsa no uPHK na
CIeAYIOIIHUI TPUILIET, KOAUPYIONIUN OUYEepPEeIHYI0 aMHHO-
KHCJOTY CHUHTEe3upyeMoro 6enka, a ouepegnas TPHE «moz-
HOCHUT» HEOOXOAUMYI0 AaMWUHOKHUCJIOTY, HapPaIllUBAIIIYIO
pacTymyoo Ienouyky Oejka. OTa OIepalus IIOBTOPSAETCS
CTOJIBKO pPas, CKOJIBKO aMMWHOKHUCJIOT HOJIKEH COJepKaTh
«cTposmuiica» 6enok. Korga ke B pubocoMe OKa3bIBAETCS
OJIVH U3 TPUILJIETOB, ABJISIOIUNACS «CTOI-CUTHAJIOM» MEMXKAY

nPHK
A-Y--A-U-4-A-Y-Y-Y-I-r- -
h ///////// IR

HanpasneHue

OBUXEHUsI
nPHK

PasHble TPHK
CO CBOUMM
aMUHOKUCIOTaMU

[mer H Tpe | wne | «—

Pactywas 6enkosas
uenb

Puc. 41. Cxema cuHTe3sa 6enka B pubocomMe (TpaHcnaums)
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Pactywwme
6enkoBble
uenu P

PR O L LA

npenuHaHua»

benok

Puc. 42. Cxema cuHTE3a
6enka B noanMcome

resamMu, To HU ogHa TPHK K Takomy Tpuijiery npucoenu-
HHUTBHCS HE MOYKET, TaK KaK aHTUKOLOHOB K HuUM y TPHK He
ObIiBaeT. B 3TOT MOMEHT cuHTe3 OeJKa 3aKaHUYMUBaeTca. Bce
OIVICBhIBAEMBIE PEAKIIUM HIPOUCXOAAT 32 OYE€Hb MaJIeHbBKUeEe
IPOMEXKYTKU BpeMeHu. [logcunuTaHo, 4TO Ha CUHTE3 JOBOJb-
HO KPYIIHOW MOJIEKYJBI 0eJIKa YXOAUT BCEro OKOJIO ABYX
MUHYT. J

Knerke Heo6xoguMa He OJHA, & MHOT'O MOJIEKYJI KaKJOTO
b6enka. ITosToMy Kak TOJBKO pubOOCOMa, IIE€PBOIl HadyaBIIAsd
cuntesd Oesnka Ha nPHK, npoaBuHeTCA BIIEpEX, 3a HEll HA Ty
ke nPHK nBanuseiBaeTcss BTOpad puboOCOMa, CUHTE3UPYIO-
mias ToT JKe 6esok. 3arem Ha nPHK mocyiegoBaTe/ibHO HAHU-
3BIBAIOTCA TPEThs, YeTBEpPTasA pubocoMbl u T. 1. Bce pubo-
COMBI, CHUHTE3UPYIOIHEe OAUH U TOT 2Ke OeJIOK, 3aKOJUPO-
BaHHBIN B paHHoi mPHK, HaswiBarorcsa noaucomoii. Korga
cuHTe3 OesiKa OKOHYEH, pubOOCOMa MOKEeT HAUTHU APYTYIO
uPHK u HauaTh CHHTE3UPOBATH TOT OEJIOK, CTPYKTYpa KOTO-
poro 3axkoxupoBaHa B HoBoit uPHEK.
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TakuMm 00pas3oM, TPAHCIAIMA — 3TO IEPEBOJ IIOCIEL0BA-
TEeJIbHOCTH HYKJeoTuaoB MoJekyysbsl mPHK B mociemoBa-
TEeJILHOCTh AMUHOKUCJIOT CHHTEe3UPyeMoro 6eJrka.

IToxcuuTano, 4To BCe OEJIKU OPraHU3Ma MJIEKOMIUTAOIIe-
ro MOTrYyT OBITH 3aKOAUPOBAHBLI BCEro ABYMS MHPOIEHTAMU
JOHK, coxep:kamiuMucs B ero KJIeTKaX. A I Yero e Hy K-
HBI ocTanbHbIe 98% JTHK? OxassiBaeTcs, KaKIbIH I'eH yCT-
PO€eH ropasmo CJIOXKHEe, YeM CUMTAJHN PaHbIIe, U COAECPIKUT
HEe TOJBKO TOT YYaCTOK, B KOTOPOM 3aKOJAMPOBAHA CTPYKTYpa
Kakoro-jaubo 0eaxa, HO M cHelMaJbHBIE YYACTKH, CIIOCO0-
HbIe «BKJIOYATh» MJU «BBIKJIIOUATH» PabOTy KaKAOro reHa.
BoT mouemy Bce KJIETKHY, HAIIPUMED YEJIOBEUECKOr'0 Oprauua-
Ma, HUMeIOIHe OAMHAKOBBIM HAOOP XPOMOCOM, CIOCOOHBI
CUHTE3UPOBAThH PA3JINUHBIE OCJIKU: B OJHUX KJIETKAX CUHTE3
0eJIKOB UAET C IOMOIIBIO OJHUX I'eHOB, 4 B IPYIrUX — 3aJei-
CTBOBAHBI COBCeM MHEBIEe reHbl. ITak, 8 Kax0doil kiemke pe-
anu3yemcs MmoJabKO 4acmb 2eHemuyeckoil UH@oOpmayuu,
codepoicaweiics 8 eé zenax.

Cunres 6eska TpebyeT yyacTusa O0JIBIIOro Yucia (hepMeH-
TOB. U 1151 KasKa0i OTIEJIbHON peakIuy 0eJIKOBOI0 CHHTE3a
TpeOyIOTCs CIIeINAIN3UPOBAHHEIE (DePMEHTHI.

FEH. FTEHETUMECKUWUMA KOA. TPUMNJIET. KOAOH. TPAHCKPUNLUS.
AHTUKOOOH. TPAHCNSALUA. MOJIMCOMA

Bonpoces
1. | Y10 Takoe TpaHckpunuua?
2. | YTo Takoe TpaHcnauma?
3. | [oe nponcxoaaT TPaHCKPUNLUUSA 1 TPaHCAaUna'?
4. | YTo Takoe nonucoma?
5. | NoyeMy B pasnunyHbiX KeTKax Kakoro-nnmbo opraHuama «paboTaer»
TONBbKO YaCTb reHOB?
6. | MoxeT nu cyuwecTBoBaTth KieTka, He cnocobHasi K CaMOCTOATENIbHO-
MYy CUHTE3y BeLecTB?
3agaHus
MN3yunB TekcT naparpada v npoaHanu3npoBaB PUCYHKU 38—42,
pononHute Ttabnuuy «Peanndauus HacnenCTBEHHOW WHGopMauun
B npouecce 6uocuHTesa 6enka» (nepeHecs eé B TeTpaib).
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8 24. Oenenune knetku. Mutos

o000 OCOPOOS

1. B Kakux 4acTAX pacTeHUs KNEeTKU Aenarca Haubonee yacro?
2. Kak paamHoXxaeTca améba?

Pa3mnroxceHue — OIHO M3 BAYKHEUIIINX CBOMCTB XHUBBIX
opraHu3MoB. K pasMHOKEHHIO CIIOCOOHBI BCE KUBEIE Op-
raHmsMbl 0e3 HCKJIUYeHHA. TONbKO pasMHOMKEHHe, T.e.
BOCIIpOU3BeJeHNe cebe IMOLOOHBIX, MO3BOJISIET COXPAHATHCA
BCeM BUjaM OaxkTepuii, rpuboB, paCTeHU, JKUBOTHBIX.

Crioco0nI Pa3MHOMKEHUA Y PA3JIUYHBIX OPTAHU3MOB MOI'YT
CUJIBHO OTJINYATHCS APYT OT APyra, HO B OCHOBE JIIOO0Or0 BUA
Pa3MHOMKEHUS JICIKUT JeJIeHUe KJIETOK.

Henenue knemok, BIPpoOUYeM, IPOUCKXOJUT HE TOJHKO IIPU
Pa3MHOYKE€HUU OPraHU3MOB, KaK, HAIIpUMep, Y OAHOKJIeTOY-
HBIX CYIIeCTB — IpocTeHIIux u 6akrepuii. Pagsurue MHOTO-
KJIETOYHOIO OpraHuM3Ma N3 OJHOM-eJUHCTBEHHOU KJIETKU
BKJIIOUAET B ce0s MUJLJIMAPAbI JeJIeHU KJIeTok. Kpome Toro,
NPOJIOJIPKUTEIBHOCTh KU3HU MHOTOKJIETOYHOTO OpPraHm3Ma
MIPEBBINIAET BPEeMSA KU3HU OOJBITUHCTBA COCTABIAIOIIUX €TI0
KJIeTOK. [IoaToOMy IIOUTH BCe KJIETKM MHOTOKJIETOYHBIX Opra-
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HU3MOB JOJIXKHBI NEJIUTHCA, YTOOBI 3aMEHSATH IMOTHOAIOIIIe
KJaeTKUu. VIHTeHCUBHOE IejIeHUE KJIETOK HeOOXOAMMO U IIpU
paHEeHUSIX OpraHU3Ma, KOTa HY’KHO BOCCTAHOBUTH IIOBPEIK-
JEHHbIE OPraHbl ¥ TKAHU.

OCHOBHBIM CIIOCOOOM JeJIEHUS KJIETKU SIBJIAETCA MUMO3.
MwuTo3 BKJIIOYaeT B cebA pAJ IociiefoBaTeNbHBIX (has, B pe-
3yJbTaTe KOTOPBIX CHAUAJIA Pa3/lesIdeTcs AP0, a 3aTeM IPO-
HCXOAUT JeJIeHHe IIUTOIIa3Mbl. B peayibTaTe mOJy4aroTcsa
JIBe abCOJIOTHO OAMHAKOBBIE KJIETKH C HA0oOpaMHu XpPOMOCOM,
UIEeHTUYHBIMU Ha0Opy POAUTENbCKON KiaeTku. Ilociemosa-
TEeJILHOCTH BCEX IIPOIIECCOB, IMPOUCXOAANINX B KJIETKE C MO-
MeHTa €€ BO3HUKHOBEHHUSA B pPe3yJIbTaTe MHUTO3a MO0 CJie-
OVIOIIETO OeJIEHUs WU Tubesu, HasbIBACTCA MHCUIHEHHbLM
yuKaiom Kaemrxu. JacTh KU3HEHHOIO IIUKJIA KJIETKH OT eé
BO3BHUKHOBEHUS U IO HAUaJa CJENYIOIIEro AeJIeHUs Has3bI-
Baerca unmepgaszoii. UmMeHHo B mHTEep(da3y IPOUCXOTUT
MOJATOTOBKA K AEJIEHUI0. BarKHEUIIIUM IIPOIECCOM IIPU STOM
apasiercsa yasoenue [THK, mociie KOTOpPOro kammas Xpo-
MOCOMa COCTOMUT M3 ABYX MAEHTUYHBIX IIOJIOBUHOK — XPO-
mamuo.

Ynsoenue [JHK nosyuuniio HasBanue pedynaurkayuu. Ilpu
PeAyIINKAIUA BOAOPOAHBIE CBS3U MEXKJIY KOMILIEMEHTap-
HBIMU a30TUCTHIMU OCHOBAHUAMM (aJJeHUHOM — THUMUIHOM M
IyaHUHOM — IIUTO3MHOM) Pa3phIBAIOTCS CIIEIUATIbHBIM (ep-
meHTOM (puc. 43). Hutu, cocTaBiadioniue JBONHYIO CIIUPAaIb
ITHK, pacxoasaTcs, ¥ K KaXKJA0OMY HYKJEOTUAY 00enxX HUTEH
IIOCJIeA0OBATEIbHO IIOACTPANBAIOTCA KOMILJIEMEeHTAPHbIE HYK-
neotunsl. IlofcTpauBaomuecs HYKJICOTUIBI COETUHAIOTCS
B aBe HuTHu [JHK, xagas u3 KOTOPHIX IIPEeCTaBIAET KOIIUIO
pasomemmuxca Hurern [THK. Takum o6pasom, B peayabTa-
Te PeAYIJIUKAINUA BO3HUKAIOT JABE OJAWHAKOBBIE IBOMHBIE
cuupanu [THK, cocroAmme m3 HUTH «MaTEePUHCKOW» MO-
JEeKyJbl 1 BHOBh CHHTE3UPYEMOM HUTU. B Ipoiiecce yaBoe-
Hua [JHEK yuactByer MHOrO (hepmenToB. I Kax Ha Ja1000i
CUHTE3 B KJIeTKe, Ha PeAVIIMKAIIUIO 3aTPAaYMBaeTCs dHEp-
rusas ATO.

Kpowme pepynaukanuu [[HK, B uaTepdase yBeauuuBaer-
CA YMCJIO MHOTHX OPraHOUJAOB, HAIPUMEP MHUTOXOHIPUM,
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Pue. 44, Cxema MUTOTUYECKOrO LMKIa

npoucxonut 3anacanue AT® st IpoIeccoB MOCIEAYIOIIEro
JeJIEHUS U YABOCHUE YUCJIa IeHTPUOJIEH.

IIponmecc MUTOTHUECKOTO JIEJIEeHUA HAYUHAETCA C npoda-
3bL (puc. 44). SAnpo HECKOJBKO yBeJIWYUBAETCs B. 00BEME,
XPOMOCOMBI HAUYMWHAIOT CKPYYMBATHCHA (CIHUPASIU30BATHCH),
¥ Telepb OHW BUAHBI IOA MUKpockonoM. K KoHIY mpodassl
IpeABapUTEJbHO YABOUBIINECA B HMHTEp(hasy IEHTPUOJIU
KJIETOYHOT'O IIEHTPA PACXOAATCA K IIOJI0cCaM KJIETKU (eciu
peus UAET O AeJIEHUU >KUBOTHOU KJIETKH, TaK KaK IeHTPHU-
OJIA B KJIETOYHOM I[€HTPE y BHICIINX PACTEeHUN He oOOHapyKe-
HbI). Haunnaer ¢opMmupoBaThbcsa gepemero Oenenus. Vicue-
3aI0T AAPBIIIKU, gAepHas 000J0YKa paspyllaeTcsi, U sSApOo
IepecTaéT CyniecTBOBaTh.

Hacrynaer cnenyromuii aTan MUTO3a — Mema@ada. Xpo-
MOCOMBI MaKCUMAJIbHO CKPY4Y€HBI. XO0POIII0 BUIHO, YTO KaXK-
Jas U3 HUX HMeeT OIIPeNeIEHHYIO, OTJIMYHYIO OT APYTHX
¢dopmy u 1mpexacTaBiseT cO00M BBITAHYTOE TEJbIE, COCTOS-
1jee U3 IBYX OAUHAKOBBIX YacTel — XpomMaTuy. XpoMaTUmbl
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Mneyn XxpoMocoMbi

LieHTpOMEpHbIi «JlovepHue»
paiioH XpomMaTungbl
Puc. 45, Cxema CTPOEHUs XPOMOCOM B uHTepdase (A) u metadase (b).

3neKTp0HHaﬂ MMKpOd)OTOI’pa(bMH xpomocomu B MeTaq>a3e (B)

COeIMHEeHbI MEeXAY CO00W B eJUHYIO XPOMOCOMY B objacTu
TaK HasbIBaeMoOu yernmpomepwvl (puc. 45). Bo Bpema merada-
3Bl XPOMOCOMBI, KakjJasd M3 KOTOPBIX COCTOMT M3 HABYX
«JOYEPHUX» XPOMATHJ, PACIIOJIAral0TCs B dKBATOPHUAJIBHOMN
IJIOCKOCTH KJeTKu. HuTu BepeTeHa JeJIeHUdA, UAYIIHUE OT
IEeHTPUOJIeH, IPUKPEIIAIOTCA K KaXKJoi XpoMocoMe B 00-
JIaCTHU IEHTPOMEDHI.

Ilociie aToro Hacrymnaer arnagasa. «JlouepHaue» XxpoMaTu-
OBl OTHENAIOTCA APYr OT ApPyra U PacXOomATCA K IIOJIIOCaM
KJIETKH.

JBu)KeHrMe XpPOMAaTHJ, IPOUCXOAUT OJlaromapsa TOMY, UTO
HUTHU BepeTeHa JeJIeHUsS YKOPAYUBAIOTCSA U TAIAT XPOMAaTH-
IBI K ITOJIIOCaM KJIETKH (cM. puc. 44).

ITocnennsasa ¢dasa muroza — menogasza (cm. puc. 44).
XpoMaTUAbl JOCTUTAIOT IIOJIOCOB KJIIETKU U PACKPYYUBAIOT-
ca. BOKpyr HUX BHOBb (DOPMHUPYIOTCS sANepPHbIe 000JI0YKH,
U B peayJbrare odopmiasioTcsa aBa sapa. OxHOBpeMeHHO
C 9TUM IPOUCXOIUT HeJIeHUe IUTOILIa3Mbl, OPTAHOUAEI pac-
pefeNAoTCa MEXJAy ABYMSA KJaeTkaMu. VY HaKoOHeI, ABe
OJMHAKOBBIE KJIETKU OTAEJAIOTCA APYT OT APYyra.

B cpezHeMm mporecc AeJeHUs KJIETKH OT HavaJsia npoda-
3Bl 0 KOHIIA Teaodassl AauTcsa 1—2 u, a KaKgada U3 9TUX
¢as3 npoxomxaerca 15—20 mun. HTepdhasa y MHOroKJe-
TOYHBIX OPraHU3MOB OOBIUHO IJUTCS ropasfo gojbine. EcTh
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KJIETKHU, HAIIpUMeP HeHPOHEI, KOTOPhIe BOOOIIE He CIIOCOOHBI
K JEJIEHHWIO ¥ BBIIMOJHAIOT CBOU (PYHKIUU OT POKIAEHUS A0
CMEepTH.

MUTOS3. XXUSHEHHbIN LUK KNETKU. UHTEP®DAS3A. MPODA3A.
METADA3A. AHADASA. TEJIODASA. PEAYIJIMKALIUA.
XPOMATUADbI. LEHTPOMEPA. BEPETEHO AEJIEHUSA

Bonpochsi

B 4ém Bronornyeckoe 3HavyeHne Mnmtosa?

| Kakue dasbl Bko4aeT B cebs Mutos?

| Yro Takoe peaynnukaumsa JHK?

4. | YTo nponcxoauTt B uHTepdasy Ans NoOAroTOBKM AeNeHUs KNeTKn?
5. QB Kakou ¢ase NponCXoamuT geneHme umTonnasmbl KNeTkn?

3apaHus

MpogomkurenbHoCTb nHTEP@dasbl coctaBnaeT 15—20 4, a npoaoku-
TENbHOCTb BCcex ¢a3s aeneHnsa — He bonee 2 4. Kak Bbl Aymaerte, 4em
39TO MOXHO OOBACHUTBL?

Kparkoe cogep>xaHuve rnaebl

o0 e0O0NPOOGGS

Kinerxka — snemeHTapHad efuHUIA XKU3HY Ha Semue. OHa
obamaeT BCeMU NIPU3HAKAMU KUBOro opranusma. Bee opra-
HU3MBI IeNATCA Ha 0e3bANepHbIe, UJIA IIPOKAPUOTHI, U A/iep-
HBIE, UJIU DYKaPHUOTHI.

Kierka mokpbeITa HAPYKHOM MeMOpaHOii, BHYTPEHHEE CO-
JepKUMOoe KJIETKU Ha3bIBaeTCs IIUTOILIa3sMou. B muToras-
Me HaXOIUTCS AP0, CoIepIkalliee HacJeACTBeHHbBI MaTepu-
aJI, U OPraHOUMAbI, BBIMOJHSAIOIINE pPas3judYHble (QDYHKIIHUU.
Baxxsenmue opraHouwabl: 9HJAOIJIa3MaTUYeCKas CeTh, PHU-
00coMBI, KOMILIeKC I['ONbI)KM, JIM30COMBI, MHTOXOHIDPHUM,
IIaCTUABI, KJIETOUHBIN IEHTD.
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COBOKYIIHOCTH BCEX PpeaKI[Nii, MPOTEKAIIIUX B IKUBOU
KJIETKe, Has3kIBaeTcsa MeTtabosuamMoMm. Peakmum OuoJiormye-
CKOI'0 CHHTE3a BEI[eCTB B KJEeTKe — acCUMHIsasuusa. Peax-
OUU pacrnajga C BbIJEJeHUEeM DJHEPrUU — AUCCHUMUJIAINA.
AccuMuIANIASA U JUCCUMUJISAIUA — 3TO B3aMMOCBA3aHHbBIE
IIPOIECCHI.

AT® — yHUBEpCaIbHOE 9HEPTeTUYEeCKOoe BEeIecTBOo, obec-
nmevyuBaloIiee dHepruei sce npoiecchl B kiaeTke. AT® obpa-
3yeTcsl B pesyJbTaTe HEeIOJHOr0, (PepMEeHTAaTUBHOI'O PaCIIel-
JICHUA WJIA B Pe3yJIbTaTe IIOJHOT0, KMCJIIOPOJSHOIO pacliaza
opranndeckux BemecTs A0 CO, u H,O (xnerounoe jabixa-
HUE).

ITo crioco0y mosry4eHuA OPraHuYEeCKUX BEIleCTB BCe KJeT-
KH JeJdATcs Ha aBTOTPO(MOB M rerepoTpodonB. ABTOTPOGDBI
CIIOCOOHBI CAMOCTOATENHLHO CHHTE3UPOBATH HEOOXOLUMBIe
UM BelecTBa 3a cuét sHeprum Conana (pororpodsr) miu 3a
CUET 9HEPT'UU, BBIJEJIAIONIEeNCA IIPU OKUCISHUY Heopranuue-
CKHUX BelecTB (XeMOTpod5I).

OCHOBHO¥YI HCTOYHHK DHEPIrHUHM [OJIA KUBBIX CYIIECTB Ha
3emiie — Coanne. dHeprus CoJiHIIa IpeBpalljaeTcs B dHEP-
ruio AT® B nyacTuax 3eJIEHBIX paCTeHUH B pe3yJbTare ¢Go-
TOCHUHTe3a. B cBeTOBYIO (pa3y ()OTOCHHTE3a 3aIIacaeTCs dHep-
I'usi, pacxoAyeMas B TEeMHOBYIO a3y Ha CUHTE3 I'IIOKO3bI U3
CO, m H,0. B cBeToByI0 (hasy dhorocuHTE3a MPOUCXOAUT (DO-
TOJIN3 BOJBI, B pea3yjbTaTe 4ero B aTMoc(epy BBIAEISIETCS
KHCJIOPOJ.

T'erepoTpodHbIe OPraHU3MBbI MOAPA3AEJISIOTCS Ha CAlpo-
¢duTOB, MApPasuUTOB U roJi030MHBIX. CanpoduThl MUTAIOTCS
OpraHMYeCKUMU BEIeCTBAMU MEPTBBIX OPraHU3MOB, a Iapa-
3UTHI — OPraHUYECKHUMHM BEIeCTBAMU JKUBBIX OPTaHU3MOB.
T'o1030MHBIM CBOMCTBEHHBI 00JIee CIOMKHBIE CIIOCOOBI IIOTJIO-
II[EHUS ¥ YCBOCHUSA IIUTATEJHbHBIX BEeIIECTB.

BakHeHAImuM IIPOIECCOM ACCUMUJIIAIUY ABISACTCA CUHTE3
6enxoB. UHDOpMaALLA O CTPYKTYpPE JI000T0 OesiKa 3aKIoue-
Ha B TPUILIETHBIX coueTaHUAX HyKJaeoTuaoB [THK. YyacTok
JTHK, B KOTOpPOM 3aKOoAMpPOBaHA MH(HOPMAIIUSI O CTPYKType
ofHOro OesKka, Ha3bIBaeTCA I'eHOM. TpPAaHCKPUIIUSA — CHH-
Te3 uPHK. B pubocomax, HanuseiBaomuxcsa Ha uPHK, opo-
ucxoauT cuHTed Oeska. Ilpoilecc mepeBonma wmHGOPMAIIIU
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u3 IocJJenoBaTeibHOCTH HykJeoTunoB mnPHK B mociemoBa-
TEeJIbHOCTh AMUHOKMCJIOT 0OeJIKa Ha3bIBAETCA TPAHCIAIUEH.
B Kammoil KileTKe MHOTOKJIETOYHOI'O OPIraHU3Ma CONEPIKUT-
Cs MOJIHBIA HaGOp I'€HOB, OJHAKO KJETKa HUCIIOJNL3YeT JIUIIh
YacTh FeHeTUYEeCKOM HHMOPMAI[UH.

OCHOBHO¥ cIIOCO0 AeJIeHUs KJIETOK — MHTO3, COCTOAIIUN
u3 npodassl, meTadasbl, aHadassl u Teaodasnl; IPOMEKY-
TOK MEXIY HeJeHUAMU KJIeTKU — UHTepdasa.

B kieTkax Tejia, KaK IIPaBUJIO, AUILIOUAHBINA (2n) HaGOD
XPOMOCOM.
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JXXu3Hb Ha HaLWlel NnaHeTe npeacraBsieHa
OrpOMHbIM MHOIOOOpa3ueM OAHOK/IeTOYHbIX
M MHOIOKJIETOYHbIX OPraHU3MoOB.

B aToii rnaBe Mbl pacCCMOTPUM
OpraHu3m Kak camMmopa3BUBalOLLYIOCS
1 BOCNPOU3BOASLLYIO cebsa cucrtemy.

13 aTou rnaebl Bbl y3HaeTe

B KakuMu cnocob6amm pasmMHOXAIOTCS XUBbIE OPraHU3Mbl;
M KaK pas3sBmBaeTcst SMOPUOH Y XXUBOTHBDIX;
B 4YTO TaKoe U3MEHYMBOCTb;
B NoYemy AEeTU He BCeraa noxoxu Ha poauTenen;
B KaKOBbl 32aKOHbI HACNEACTBEHHOCTU
1 KaK UMW NOJIb3YEeTCSH YeNnoBeK
B CBOEW NPaKTU4YECKON AeATENIbHOCTU.




8 2 5 « PasmMHOXeHMe opraHu3mMoB

1. Bce nu XuBbie cyLiecTBa CnocoOHbI K PA3MHOXEHUI0?
2. Kako# Bug, pa3smMHOXXEHUSs NosSBUJICA NepBbiM?

3. Y kakux npocTeilumx NosSBUJICA NOJIOBOM npouecc?

4. Kakue pacteHusi Ha3bIBalOTCS ABYAOMHbIMU?

Becnonoe paamHoxeHnue. Kak BeI y)ke 3HaeTe, CIIOCOOHOCTh K pas-

MHOKE€HUIO — BajKHeMIIee CBOMCTBO XUBBIX OPraHU3MOB.
JIpeBHEHIIIUM CIIOCOOOM PasMHOMKEHUA Ha 3eMJie ObLIO Oec-
nonoe pas3muodcernue. Ilpu OecriooM PasMHOYMKEHUU OJHA
WJIA HECKOJBbKO KJIETOK Tejla POAUTESHBCKON 0co0M HenAT-
ca. IIpu aTom obpasyerca ofHA HMJIM HECKOJIHBKO HOYEPHHUX
ocofeif, BO BCEM CXOXKUX C POAUTENbCKOI. Becmosioe pas-
MHOKEHWE Y Pa3JINYHBIX KUBBIX OPraHU3MOB MOXKET IIPO-
XOAUTH II0-PA3HOMY.

Y GakTepuil mepes pasMHOMKEHNEM eJUHCTBEHHAS XPOMO-
coMa yJiBauBaeTCHA, KJIETKA YAJUHAECTCSI, U MEXKJIY PacXoms-
MUMHUCS K €€ IIoJIIocaM XpoMocoMaMu o0pasyeTcs Imepero-
pPOJiKa — MOJIYJaloTCsA ABe KiaeTKu (puc. 46).

Muorue npocreie u 0OJHOKJIETOYHbBIE BOAOPOCIIY NEJIATCS
MMTO30M, 00pasysi JiB€ KJETKH U3 OJHOM, HanpuMep aMéEObI,
HEKOTOpbIe MH(DY30PUU, IBIJIEHA 3eJIEHAS, XJIAMUJOMOHAA.

@(@@

Puc. 46. Cxema
nenenus 6akrepuanbHoOm

KNeTKu
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O pyroi cmoco6 6ecrosoro pasMHOMKEHUSA — NOYLK0BAHUE.
IToukoBaHMEM DPa3MHOKAIOTCSA MHOTHE HUIIINE IpudbI, HA-
npuMep ApoxkKuU (puc. 47), m marke MHOTOKJIETOUYHBIE MKU-
BOTHBIE, Hampumep mIpecHoBomHasa ruznpa (puc.48). Ilpu
IMOYKOBAHUHU JPOXKIKEH Ha KJeTKe obpasyeTcs yTOJIIeHHue,
IIOCTEeIIeHHO IIPeBpAaIlfaiolleecss B MOJHONEHHYIO JOUYEePHIOI
KJIEeTKY Apok:xkeii. Ha Tejie ruipbl HECKOJIBKO KJIETOK HAUM-
HAIOT JEeJINTHCS, M IOCTEIIeHHO Ha MATEPUHCKON 0COOM BBI-
pacraeTr MaJleHbKas T'HMAPa, YV KOTOPO 00pasyroTcsa poOT CO
IynajJbIllaMy ¥ KUIIeYHAad II0JOCTh, CBA3AHHASA C KUIIIeUHOMN
IOJIOCTBIO «MaTepm». KEcau MmaTepuHCKasa 0Co0b IIOMMAaeT Jo-
ObIYYy, TO YacTh NHUTATEJBHBIX BEIEeCTB MHOMAaJaeT W B Ma-
JEHbKYIO THUADPY, U, HAaoO0pPOT, HOYEepHASA 0C00b, OXOTHACH,
TaK}Ke «JeJUTCA» MUIIEH ¢ MaTepUHCKOM oco0bio. Bekope
MaJIeHbKadA THJpa OTAENSETCA OT MATePUHCKOI'0 OPraHmuama
U OOBIYHO pacrojyiaraerca paaoMm ¢ Heit. Temepsr «MaTb» u
«I0Yb» OyIyT KOHKYPUPOBATH 34 ITUIY. BOT IOUYeMy Ir'uaphI
PasMHOKAIOTCS IOYKOBAHUEM TOJIBKO TOT/a, KOT/a YCIOBUA
CYIIIECTBOBAHUSA XOPOIIIHE U IIUITH JOCTATOUHO.

Hexkoropsle »KUBOTHBIE MOTYT Pa3MHOMKATHCA Oe/leHuUeM
meJa Ha HECKOJIBKO YacTel, IPUYEM M3 KarJTOU YaCTHU BbI-
pacTraeT IOJHOLEHHBIA OPraHU3M, BO BCEM CXOIHBIN C POLH-
TeJbCKOM 0CO0BI0 (IJIOCKWE U KOJbUYaThle YePBU, UIVIOKO-
)Kue).

BonpmuHCTBO pacTeHU CIOCOGHBI K 6ECII0JIOMY Pa3MHO-
SKE€HUIO C IIOMOIIBIO cniop (He MyTaiTe 3THU CIOPEI CO CIIOpaMu
b6axTepuii!). Cnopsl pacTeHuii — 3TO TralJIOUAHBIE KJIETKH,

Puc. 47. PasaMHOXEHNE APOXOKEN NMOYKOBAHNEM Puc. 48. NoukosaHue rugpsi
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HOKPBITHIE CHEIMAJIbHON 000JIOUKOM, 3aIUINAIONIeil UX OT
BPeLHOTI'0 BO3AEMCTBUA OKPYIKaloleil cpeabl: X0Joha, 3acy-
X1 u T. I. Hanpumep, y TaOPOTHUKOB CIIOPHI 00pa3yooTcs
B CIIENUAJIbHBIX OpraHaxX — CIOPaHTHUAX Ha HIXKHEM CTOpPO-
He JIUCTHEB, a ¥ MXOB — B 0COOBIX KOPOOOYKaxX Ha BEepXyII-
Kax KeHCKUX PaCTeHUM.

W maxoner, emé oguH CIrocod 6eCIoIoro pasMHOMKEeHUA —
6ezemamueéHoe pa3mHoONCeHUue, OCOOEHHO YacTO BCTPEYalo-
mieecs y BeIcmiux pacreHuii. Ilpu rakom criocobe pasMHOMKE-
HUSA ILeJI0e pacTeHue pas3BUBaeTCs M3 KaKOro-ambo BereTa-
TUBHOTIO OpraHa WJIY Ja’Ke 4acTu opraHa pacrenud. Tak, Ha-
IpUMep, PaCTeHUsI MOTYT Pa3sMHOXKaThCA cTebjieM UM ero
YacThI0O ¥ BUAOU3MEHEHUSIMH: OTBOAKaAMHU (CMOPOAMHA), Ue-
peHKamMu (TOIOJb), ycaMu (3eMJISHUKA), KIYOHAMHU (KapTO-
denp), KopHeBuIamu (upuc), JykoBunamu (JIyK, YEeCHOK,
TIOJIbIIaH). BO3MOYKHO TaK)ke BereTaTUBHOE PAa3MHOYKEHUE
KOpPHAMU (MaJuHA, CJIMBA) ¥ KOPHEKJYOHAMU (IeOpruH).
B onpeneséHHBIX YCIOBUAX PACTEHUE MOYKET PAa3MHOMKATHCS
u yuepeHKoM jucTa (0eronus) (puc. 49).

Becniosioe pasamMHOMXKeHME II03BOJIAET OBICTPO YBEJIUYUBATH
YUCJIEHHOCTh BUa B OJIarONPHUATHBIX ycaoBusax. Ho mpu Ta-
KOM cmocobe pasMHOXKEHUS BCe MOTOMKHU UMEIOT ab6COTIOTHO
TaKOM JKe IeHOTHUI, KaK U POAUTENIbcKas 0co0b: Belb OHU
pasBUBaIOTCA U3 KJIETOK TeJsia 3Toi ocobu. CienoBaTenbHO,
npu 0GecrojioM PasMHOMKEHHUU HE IPOUCXOAUT YBEJIUYECHUS
TeHEeTUYEeCKOro pas3HooOpasmsa, KOTOPOE MOXKeT OKa3aThCHA
OYEeHb MOJIEBHBIM IIPY M3MEHEHUHM YCJIOBUM CYIECTBOBAHUS
Buja. BoT 1o aTOo#l nmpuuymHE mogaBiAloNlee OOJILIIMHCTBO
SKUBBIX OPraHU3MOB Ha 3eMJie IePUOAUYECKH MU IIOCTOSH-
HO Pa3MHOXKAETCS IIOJOBBIM IIYTEM.

Monoeoe pasmuoxenne. Ilpu nonoom pasmroxiceruu Kaxjgoe cie-
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AyIOIee IMOKOJIEHNEe BO3HUKAET B Pe3yJbTaTe CIUSHUS ABYX
CIIeUaIN3UPOBAaHHBIX KJETOK — 2zamem. I'ameTbl obpa-
3yIOTCSA B CIEIHAJbHBIX OPraHax pPOAUTE]BCKHX o0cobeii,
MYKCKOM M KeHCKol. CYIIHOCTH IIOJIOBOT'O PA3MHOMKEHUS
3aKJIIOYAETCsA B CAUAHUY MeHEeTUYECKON MHMOPMAIIUY POILU-
TeJei, Osarozapa 4eMy reHeTHYecKoe pasHooOpasuwe B IIO-
TOMCTBE YBEJIUUYUBAETCS, & 3HAYUT, PACTET U KU3HECI0OCO6-
HOCTH II0 CDABHEHUIO C POAUTEILCKOM.



OTBoAKaAMN

YepeHkamu
nncta

YV
HdeneHvem kycrta

Kny6Hamu

Puc. 49. Cnocobbl BEreTaTMBHOr0 PasmMHOXEHUSA pacTeHui
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Puc. 50. Koxbloraums y uidysopuii

Ilo-Bugumomy, mCTOpHUUYECKU OoJiee IpeBHHUE 000EemoJibie
JYKUBOTHBIE — 2epma@podumbl, TaKue KaK KUIIEeUYHOIIOJOCT-
HbIe, IJIOCKHWE U KOJbYaThle UEePBU, HEKOTOPHIE MOJIJIIOCKH.
Ho B x0ze aBOJIOIMY CTaNu IIpeobaalaTh pasAeIbHOIOJILIE
BuAbI. IHOTJa IPHU IIOJIOBOM TIPOIlecce ABe 0CO0U IIPOCTO 00-
MEHUBAIOTCA TeHEeTHWYECKHM MaTepuayioM. 4uciao ocobeit
IIPY 9TOM HE€ YBEJIMYMBAETCA, OMHAKO B pe3yJbTaTe Kaykaasd
U3 HUX IIOJy4aeT HOBBIM reHeTHUYeCKU marepuas. Tak, Ha-
IIpUMeED, IIPOUCXOAUT IIOJIOBOM 1Ipoitece y uHpysopuii (puc. 50).

ITosroBEIE KIETKH — ramMeThl (DOPMUPYIOTCA V MKUBOTHBIX
B IIOJIOBBIX JKeJjie3aX: Y CAMIIOB B CeMeHHUKaX 00pasyTcs
cnepmamo3oudul, a y CaMOK B AUYHUKAX — AlYeKIemKU.

SAAneryIeTKU HeNOABUIKHBI, OOBIYHO JOCTUTAIOT KPYIIHBIX
pasMepoB U COZEP)KAaT 3allachl IUTATEJIbHBIX BelnecTB. [lua-

[onoska Lerika XsocT

Puc. 51. Cxema CTPOEHUSI KYpUHO-
ro snua: 1 — ckopnyna; 2 — XenTok;
3 — 3apopaplwesblit anck; 4 — Gen-
KoBasi obonoyka; 5 — Bo3ayLuHas Akpocoma LeHTpronb

Kamepa; 6 — xanasbl (6enkoBbie

LUHYPbI, YAEPXNBAIOLME AALEKNETKY Puc. 52. CtpoeHue criepmarosovnga
B OnpeaenEHHOM NONOXeHUN) MJIEKOMUTAIOLLENO

MwuToxoHapuun
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MeTp AUINEKJIETKU MJeKonmuTammux okojyo 0,1 mm; aiime-
KJIETKHU PBIO (MKPUHKU) COEepKaT 00JIbIIe IMUTATEeJbHBIX Be-
II[EeCTB ¥ 3HAYUTEJBHO KpyIltHee. EMé KpynHee ANINEKIETKHA
y nrun. JdinekieTka KypHUIObl, OoraTas KeJITKOM, MMEeT
auameTp oKoJio 3 cM (puc. 51). A camasi 6obInasa AUIEKIeT-
Ka y CeJIbeBOM aKkyJabsl — eé nuamerp OoJiee 23 cm!

CnepMaTo30u/AbI OUeHb MAJbl U IIOJABUKHBI. ¥ MJIEKOIIU-
TAIOIUX CIIEPMATO30U/i COCTOUT U3 IOJIOBKH (€€ AJIMHA OKO-
a0 5—10 MKM), IeAKN ¥ XBOCTUKA (UX 00IasA AJIMHA OKOJIO
60 mxm) (puc. 52). B roioBKe paciosiosKeHOo SAPo, CoAepKa-
1[ee rarIougHbIH Habop xpoMocoM. IluToniasMel B roJI0BKe
oYeHb MaJo. B meiike HaxXoAATCA HEOOJIbIIOe YUCIO MUTO-
XOHAPHUUA, BEIPAOATHIBAIOIINX 9HEPIUIO AJIS ABUMKEHUS CIIep-
MaTO30Hua, M IEHTPUOJb, obecrmeuuBaloinas KoJebaHUSA
JKI'YTHUKA, JIEXKAIIero BJ0Jb OCU XBOCTUKA.

BECMNOJIOE PASMHOXEHUE. MO4YKOBAHMUE. OEJIEHUE TEJIA.
CINOPbI. BETETATUBHOE PASMHOXXEHME. NOJIOBOE
PA3SMHOXXEHME. TAMETbIl. TEPMA®POAUTDBI. CEMEHHUKMW.
AUYHUKU. CNEPMATO30Ubl. AULEEKNETKU

B30npocsl

—

Kakune Buabl 6€Crnonoro padamHOXeHUs Bbl MOXETE Ha3BaTb?

2. | Moyemy ruapbl pazmHoxatoTcs 6ecnosbiM NyTéM TONbKO B Bnaronpu-
ATHbBIX YCNOBUAX?

Mepeuncnure cnocobbl BEreTaTMBHOrO Pa3MHOXEHUS Y BbICLLMX pac-
TEeHWNA.

4. | Buyém HepgocTaTok 6€Ccrnonoro pa3aMmHoOXeHnsa?

5. | B 4ém npenmMyLecTBo NnoJsioBoro pa3MHoOXeHus nepepg 6ecnonbim?

6. | Kakmx XXnBOTHbIX Ha3bIBalOT repmadpogmuramm?

7l i Kak ycTpoeHbl cnepmaTto3ou, v anueknetka?

N

W

3agaHus

CpaBHuTe npouecchl 6ecnosioro 1 NosoBoro padmMmHoxeHus. O6wsac-
HUTE, 4TO OOLLEro 1 B 4EM pasnumyus aTmux npoueccos. B 4ém 3aknio-
yaeTtcs ux buonormyeckas CyLHoOCTb?

10



526 ;
Q £.5%) «» PasButue nonosBbix KNneTtok. Meios.
OnnoporsopeHue
N N N N N N N N N N N N N N
1. Kakoii npouecc Ha3biBaeTCH OrnjiogoTBoOpeHuemM?

2. Kakum pacreHusim npucylue ABoMHOE OrJiofoTBopeHve?
3. Kak npoucxoauT onnogoTBOpeHue y MaeKonuTalowmx?

Pazentue nosnosbix knetok. IIpomecc o6pasoBaHUsS IIOJIOBBIX KJie-
TOK — CIIEPMAaTO30U0B U ANIIEKJIETOK HAa3bIBAETCS 2amemo-
2eHe30m. B HEM BBIZIEJIAIOT HECKOJBKO cTanuii (puc. 53).

j 3 -

MuTO3bI
Mepwuop, B KJieTKax

Pa3MHOXEHNS 3apoAbILLeBoro
nyTu

MepsBoe penexue
menosa

Mepwuop,
co3peBaHus BTopoe penenne

menosa

A AnuexkneTka

Cnepmartosougabl
~

Mepwopn
dopmmposaHus

Puc. 53. Cxema rametoreHesa




IlepBasi craguss — nepuod pa3mHodceHus. B aTo Bpems
MEePBUYHBIE IIOJIOBBIE KJIETKH AEJATCSA MHUTO30M M UX KOJIH-
YeCTBO yBEJIUYUBAETCA. ¥ CAMIOB MJIEKONMUTAIOIMUX (B TOM
Yycje U y YeJIOBeKa) 3TOT IIPOIlecC UAET ¢ MOMEHTAa HaCTyII-
JIEHUSA II0JIOBO¥ 3PEJIOCTH 0 IIyOOKOM cTapocTu. A BOTy ca-
MOK MJIEKOIIMTAIOIIUX, B TOM YHCJIE Y KEeHIIIUH, IIEPBUYHEIE
II0JIOBBIE KJIETKH AEJIATCA TOJHBKO B I€PUOJ BHYTPUYTPOOHO-
ro Pa3BUTHUSA ILJI0A U IO HACTYILJIEHUS II0JIOBOT'O CO3PEBaAHUSA
COXPaHAITCA B IIOKOE.

Bropas cragus — nepuod pocma 6yaymux ramer. Byay-
Iye CIIePpMAaTO30MIbl YBeJINYNBAIOTCA HE3HAYUTEIHbHO, BeJb
OHM OYEHBb MAJIbl, & BOT OyAymue ANIEKJIeTKH yBeJIuduBa-
IOTCA BO MHOTI'O pas.

TpeTssa cragusa GOpMUPOBAHUA raMeT — nepu06 co3pesa-
HUS, WA Mello3.

Meiio3 — 5T0 0COOBIiT BUJ AeJIeHUSA KJIETOK, IPU KOTOPOM
YHMCJIO XPOMOCOM B JJOUEPHUX KJETKaX YMEHbIIaeTCA B ABa
pasa. 9To HeOOXOAUMO JJIS COXPaHEHUSs IIOCTOSHCTBA YUCIA
XPOMOCOM B KJIETKax OpraHu3Ma IIPU IIOJOBOM PasMHOXKe-
Huu. ITogcauM Ha npuMepe. B Kax ol KJIETKe Tejia yejioBe-
Ka AUILIOUAHBIN Habop xpomocoM (2n) paBeH 46. HoBbriit ye-
JIOBEYECKHUI OpraHu3M BO3HUKAET B MOMEHT CJIUAHUSA AM-
IeKJIETKH U cmepmaro3ouzga. ass Toro 4ToObl B KJETKax
Oyayinero pebéHka Takxe ObLI0 110 46 XpomMocoM, HEOOXOaU-
MO, 4TOOBI B SHIEKJIETKE U CIIepMaTo30uAe OBIJIO IO rarjio-
ungHOMy Habopy xpomocoMm (17), T. e. 1o 23 XpPOMOCOMBEI.

Meito3 npezcTaBiisieT co00¥ ABa IIOCTAEeL0BATEIbHEIX JeJie-
Husi: meito3 I (mepsoe nenenue) u meitos 11 (Bropoe nenexnue).
Ilepen mepBBIM AejieHUEM, KaK U IIepes MUTO30M, IIPOUCXO-
JUT YABOEHUE XPOMOCOM B pesyJibrare peaynnukanuu JJTHE.
Kasxkmoe 13 9TUX JeJIEHUH COCTOUT U3 TeX ke (a3, 4To U MU-
T03: mpodasa, meradasa, aHabasa, Teaodasa (puc.54).
B npodasy nepsoro aenenuda (mpodasa I) cnupanusoBaHHbIe
XPOMOCOMBI HAXOASAT «CBOIO IIAPY», T. €. 20MOJL0ZULHYIO XPO-
MOCOMY, ¥ TECHO C Heil CKPYy4YMBAIOTCA. ITOT IIPOIlECC KpaT-
KOBPEMEHHOT'0 COeJUHEHUS T'OMOJJOTUYHBIX XPOMOCOM IIOJIY-
Y1JI Ha3BaHUE KOHBl02ayuu. Bo BpeMs KOH'BIOraliiy B TOMO-
JOTHUYHBIX XPOMOCOMAX MOTYT IIPOMCXOAUTH IONEpPedYHbIe
Pas3phIBEI, U XPOMOCOMBI OOMEHUBAIOTCS OOUHAKOBBIMU yua-
CTKaMu. OTO ABJCHHE IOJYUYUJIO HAa3BAHUE Nnepexpécm Xpo-
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X0O MEWBOSBA
®A3bI I MPOLIECCHI

MepBoe aenexvie mMelosa
CnapuBaHue roMonorm4HbIX XpOMOCOM (ogHa
Mpodasa | \*’ 13 HUX MaTepuHecKas, Apyras — OTLOBCKas).
O6paszoBaHue annapara AeneHus

: PacnonoxeHne roMoaornyHbIX XpOMOCOM Mo
Metadaza | |*

\ /' aKeaTopy

Pasgenenvie nap XxpOMOCOM (COCTOALUX U3 ABYX

AHadasza | XpoMaTtua) v nepemMeLLeHne nx K noacam
O6pasoBaHune AoYEepPHUX KNeToK
Tenogasza | P Ao
Bropoe penexue menosa
Mpodasza Il BosHukwue B Tenogase | poyepHue Knetkm
MeTtadasa Il NPOXoAAT MUTOTUYECKOE AeneHune. LieHtpomepsbl
Anadasa ll LEeNsTCsi, XpOMaTnabl XpOMOCOM 06emnx Ao4epHux
KNETOK PacxoasaTcs K ux nonocam
O6paszoBaHue HeTbIPEX rannonaHbIX Saep um
Tenodasza Il KneTok (obpasoBaHue Cnop y MXoB 1 NanopoT-
HVKOB)

Puc. 54. Cxema meiosa
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Mmocom unu Kpoccurzogep. IlTocie KOHBIOTAIUN I'OMOJIOTHY-
HBIE XPOMOCOMBI PacXoAATCA ¥ HacrtymaeT Meradasa I, Bo
BpeMs KOTOPO¥ B DKBATOPUAJBHOM IIJIOCKOCTY pPAaCIIOJara-
IOTCA APYr HAIPOTUB JPYyra IOMOJIOTMYHBIE XPOMOCOMBI,
KarkJasi U3 KOTOPBIX COCTOMUT M3 ABYX XPOMATHJ. 3aTE€M BO
Bpemsa aHadasel I K mosrocaM KJIETKU PACXOASATCA I'OMO-
JIOTUYHBIE XPOMOCOMBI, COCTOSIIIIIE U3 JBYX XPOMAaTU, 4 He



IIOJIOBUHKM XPOMOCOM — XPOMATHIBI, KAK BO BpeMs MH-
TO3a.

3arem cienyeT KopoTkas Tesodasa I, u cpasy Bcien sa
Hel HaumHaeTcs meiios II, T. e. BTOpoe fesieHue Meitosa, Ipu
KOTOPOM JeJISITCS Te JBe KJIeTKU, KOTOpPhle 00pasoBaJivCh
npu meitose I. B meradasy Il mo skBaTopamM sTUX ABYX KJie-
TOK pacroJaraercs BABOE MEHbIIIE XPOMOCOM, 4eM B MeTada-
3y I. B anagasy Il npoucxoauT pacxokAeHHe K IOJIOCAM
KJIETOK JOYEePHHUX XPOMAaTHJ[, COCTABISABIINX PAHBIIE €Iu-
HYIO XpOMOCOMY. B pe3yJibTaTe Meio3a U3 OJHOM JUILIOU]-
HOM KJIeTKH (2n) oOpasyeTcd 4YeThbIpe TalJIOMJHbIE KJIETKU
(1n).

HUTax, cyuiHoCTh Mei03a COCTOUT B TOM, UTO IIOCJIE€ OJHOIO
YABOEHUS XPOMOCOM IIDOMCXOASAT ABa IIOCJIENOBATENbHBIX
JeJIeHUSA KJIeTKHU U KakJ1asd II0JIOBasl KJIeTKAa IIOJy4aeT TOJNb-
KO n xpomocoMm. Kpome TOro, mpm II€EPeKpECTe BO BpeMs
KOH'BIOTAIIUH B raMeTax BOSHUKAIOT HOBbIe KOMOMHAIIUH Te-
HOB. ¥ MYKCKHX 0cofOell Bce UeThIpe ramjOHuAHbIe KJIETKH,
obpasyomuecsa B pesyJbTaTe Meio03a, IIpeBpaljaloTcs B
criepmaTo3ouabl. IIpu s3TOM AApPO OYAYIIEro cuepMaTo3oua
YMEHBIIAETCs, IIOABIAETC KI'YTUK, & MUTOXOHJADHUHU PACIIO-
JlaraloTcs B menke (nepuod opmuposanus).

A BOT mIpm co3peBaHUU ANUMNEKJETKH MEH03 HUAET MHade:
IUTOILIa3Ma HEePaBHOMEPHO pacupemesseTca MeMXAy KJIeT-
KaMu, 00pasyoniuMucs mpu Mmeitoae. IIpu aTom TobKO OgHA
KJeTKa U3 00pas0BaBIIMXCH YETHIPEX IIOJIyYaeTcs IIOJHO-
IEHHOM ¥ JKU3HECIOCOOHOM, a TPH OCTaJIbHbLIE HOUYEepPHUE
KJIETKU IIPeBpaIaloTCA B TAK Ha3bIBa€Mble HANPAGUMEJ]Lb-
Hble meavbya.

CriepMaTo30UI0OB B CEMEHHHKAX CaMI[OB CO3peBaeT BO
MHOro pas 0oJibllie, 4eM ANIEKJIEeTOK B AUNYHUKAX CAMOK.
Hanpumep, y My»>K4YUHBI B TEUEHHE BCEH KU3HU 00pasyeTcs
1010 cnepmaTo30M0B, TOrJa KAK y KEHIUHBI — TOJBKO
300—400 aiinexkJeToK.

Onnoporeopenne. Ilpomecc CAMAHUA XEHCKOM U MYIXKCKOH raMmer
MOJIyYUMJI Has3BaHUE ONJL000mMEoOpeHus. ¥ BOTHBIX KUBOT-
HBIX — PbIO, amMmpuOuii — IPOUCXOAUT BHIOPOC raMeT B BOAY,
IZie ¥ OCYIIEeCTBJIAETCA TAK HA3bIBAeMOe HAPYNCHOE OmJLO-
domeoperue.
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Y Ha3eMHBIX JKUBOTHBIX HAPYXXHOT'O OILJIOZOTBOPEHUS
OBITH HE MOJKET, M CIIePMaTO30UAbI NOJIMKHBI IIOIIACTh HEIo-
CPEeJICTBEHHO B OPraHU3M CaMKU, TAe U IIPOUCXOIUT SHYM-
perHee onnodomeopeHue; IPU dTOM YUCJIO CIIEPMAaTO30HUI0B
JOJIXKHO OBITH JOCTATOYHO BEJIMKO, TAK KaK JaJIeKO He BCe
OHU JOCTHUTAIOT AUIEKJIETKHA.

B pesynbTaTe OmJIOZOTBOPEHUA ralJIOUHBIE Alpa CIep-
MAaTO30UIa U AUIEKJIETKH CJAUBAIOTCA ¥ BOSHUKAET OJHOKJIe-
TOYHasA CTaAUs Pa3BUTHUA opraHmsma — suzoma. Ilpu sTom
BOCCTaHABJIMBAETCSA TUIIJIOUAHBIN HAOOD, XapaKTepPHBIN AJIA
COMAaTHYECKUX KJIETOK, M B3UroTa, AEJsCh MHUTO30M, HAET
HayaJIo BceM TKaHAM U OpraHaM.

JJ1s1 MOKPHITOCEMEHHBIX PACTEHUI XapaKTepHO TaK Ha3bl-
Baemoe 080ilHoe onnodomeoperue. Ero mpemmyIinecTBo —
B 00pasoBaHUM IHUTATEJbHON TKaHU (9rHdocnepma), yCKO-
psIoIell co3peBaHue CeMeHH.

FAMETOrEHE3. NEPUO PASMHOXEHUS. MEPUOM, POCTA.
NEPUO CO3PEBAHUSA. MENO3: MENO3 | U MEMO3 II.
KOHBIOTALIUS. KPOCCUHIOBEP. HAMPABUTEJIbHbIE TEJIbLIA.
OMNJIOAOTBOPEHUE. 3UrOTA. HAPY)KHOE OMJIOAOTBOPEHMUE.
BHYTPEHHEE OMNJIOA0TBOPEHUE. ABOMHOE ONJ1I040OTBOPEHUE
Y NOKPbITOCEMEHHbIX. 3HAOCMNEPM

o

- It YT
DONpoc

7
(=]

WIN =

6.

Kakoi npouecc Ha3blBaeTcs raMeTtoreHe3om?

N3 kakux ctaguii COCTOUT MEN03?

CKONbKO KNeTok n3 ogHoi obpagdyercs npu menose? CKONbKO B HUX
XPOMOCOM?

Moyemy HapyXxHOe onnoaoTBOpeHne TpedyeT BoNbLLIOro Yucna cnep-
MaTo3omaoB?

Y10 Takoe 3urorta?

Moyemy Ha cyLue HEBO3MOXHO HapPYy>XHOE OnioaoTBOpeHune?

SagaHus

11

CpaBHUTE MUTO3 N Meno3. OBbACHUTE, 4TO OOLLEro 1 B YEM pasnnyms
3TX npoueccoB. B 4yém 3akniovaercs Ouonornyeckasi CyLHOCTb
menosa?




§ 27 « WUHpauBupayanbHOe pa3BuTue OpraHU3MoB.
BuoreHeTnyeckum 3aKoH

1. F'Aae passuBaeTcs 3apoabill MaeKonuTalwmx?
2. Y7o Takoe 3urora?

IIpu mosioBOM pasMHOMKEHUM HAYAJIO BCEMY OPraHU3My
IaéT oxHa KJEeTKa — 3Urora, npu 0ecrojioM pasMHOMKe-
HUU — OJHA WMJIM HECKOJIbKO KJIETOK POLUTEJILCKOM 0CO0OH.
Ho B nmo6om ciaydae, AJIsg TOrO YTOOBI MAaJIiO€ UMCJIO KJIETOK
IPEeBPaTUJIOCh B IIOJHOLEHHBIM OpPraHusM, HeoOXoAuM Iie-
JIBIN PAJ CJIIOYKHBIX, CMEHAIOIIUX. IPYT Apyra IpeBpaleHui.
IIpomecc MHAUBUAYAJIBHOTO PA3BUTUSA 0COOM OT MOMEHTA €€
BO3HMKHOBEHUA J0 KOHIA MKU3HU IIOJIYYUJI Ha3BaHUE OHMO-
2ene3a (OT rped. ontos — cyliee U genesis — IPOUCXOMKIe-
HUE).

OHTOreHe3 [esiiT Ha JABa Iepuoja: aMOPHOHAJNBHBIN (OT
rped. embrion — 3apoAbIlI) ¥ TOCTIMOPUOHATIBHBIN. JMOPUO-
HanbHbL nepuod (ambpuozenes) AJIUTCA ¢ MOMeHTa 00paso-
BaHUA BUIOTHI A0 POKIAeHUA (HampuMep, Y MJIEKOIIUTAIO-
IIUX) WJIY BBIXOJA U3 AUIEBBIX 000JI0UEK (HanpuMmep, ¥ IITHIIL).
ITocmambpuoranbHbLilt nepuod HaYMHAETCSA C MOMEHTA POXK-
JeHUS ¥ IJINTCA OO0 KOHILA JKU3HU 0OCO0U.

OMOpuoHanbHbI nepuon. ¥ BCEX MHOTOKJIETOYHBIX OPraHU3MOB
cTasuy 9MOPUOHATBHOTO PA3BUTUS 3aPOABIIIA OOHH U Te JKe,
OJJHAKO OHU MOTYT IPOTEKAaTh I0-pasHoOMy. SAHIeKJIeTKH o/~
HUX JXKHUBOTHBIX COJEpPIKaT MaJi0 IIUTATEeJbHBIX BeINecCTB,
u o0pa3oBaBIIAACA 3UrOTa MOKET Pa3BUBATHCA CBOOOIHO.
Y Apyrux KMBOTHBIX ANIEKJIETKA CHAOKeHAa OTPOMHBIM, II0
CPaBHEHUIO C € pa3dMepaMu, 3aI1acOM ITUTATEJIbHBIX BEIlleCTB,
U Pa3BUTHE 3UTOTHI IIPOUCXOAUT COBCeM Io-apyromy. Ilpu-
MEpPOM TAKUX JKUBOTHBIX ABJIAIOTCS ITHIIHI.

Bech opranusam pasBuBaeTCsa U3 OAHOU KJIETKH — 3UTOTHI,
a KJIETKU BCeX OPraHOB M TKaHEM, HECMOTPs Ha pasHooOpa-
3Ue CTPOEHUsI, COAePIKaT OAUHAKOBLIA HAOOp reHOoB.

NMoctamOpuoHansHbIv Nnepuo,. B MOMeHT poxieHus UIu BEIX04a Op-
raHmsMa u3 IHIeBhIX 000JI0UEeK HacTymaeT IIePHOoJ II0CTIMO-
PUOHAJIBHOTO PA3BUTUSA.
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ITocTamMOpuoEanbHOE PA3BUTHE MOYKET OBITH NPAMbLM,
KOrja U3 sila WX OPraHu3Ma MaTepu HOABJSIETCHA CyIe-
CTBO, CXOJZHOE CO B3POCIBLIM (IIPECMBIKAIOIIUECS, IITHUIIHI,
MJIEKOIIUTAIOIE), U Henpambvim, Koraa o0pasoBaBIIAACST
B 9MOPHMOHAJIBHBIN HEepHOoJ JUUYNHKA YCTPOEeHAa IIpPOoIe, yeM
B3POCJIBIIl OPraHW3M, M OTJIHYAEeTCA OT HEero crocobamMu Iu-
TaHUS, OBUIKEHUS U ApP. (KUIIEYHOIIOJIOCTHBIE, IJIOCKUEe U
KOJIbYaThle YepPBU, PaKOOOpa3HbIE, HACEKOMEIE, 3€MHOBOMI-
HEBIE).

BuoreHernyeckuin 3akod. CpaBHeHUe 3apoAbilieii pas3HBIX BHULOB

11

KMBOTHBIX IIOKA3aJio, UTO pasBUTHE dMOPHUOHOB B Ipejle-
JaxX OJHOIO THIIa BO MHOIOM cxXoaHO. Hampumep, y Bcex
XOPJOBBIX Ha PaHHE! CTAaJAUM Pa3BUTHUS €CTh XOpAa, HEpPB-
Hasgi TPyOKa M KHUIIeYyHas TPyOKa C KaOepHBIMHU INEJISIMU
B HEWH.

OMOPHOHBI BCEX I'PYIII IIO3BOHOUYHLIX HA PAHHUX CTAJUIX
BHEIITHE OYEHb ITOXO0KH (puc. 55). AToT haxT mos3sosusx Kap-
uy Bapy chopmynupoBaTh 3aK0H 3apodvlule6020 cx00cmea:
B Ipejesiax TUIla 9OMOPHUOHBI, HAYUHASA C CAMbBIX PAHHHUX CTa-
OuM, O0HAPYKMBAIOT HM3BECTHOE ol0Iiee cxoxcTBo. OmHAKO
IpHU JajJbHEeNIIeM Pa3BUTUM KaXKIbIi 3apPOAbIII Pa3BUBaETCA
CBOUM IIyTEéM U ITpuobpeTaeT BCE OOJIbIIIEe CXOCTBO C 0COO-
MU CBOEro Buja. YeJlOBeK, HAIIpUMEP, HAUMHAET CBOE aMO-
PUOHAJIILHOE PA3BUTHUE C OAHOM KJIETKU — 3UT'OTHI, T. €. KaK
OBI IMPOXOAUT CTAAUIO IIPOCTEHINMUX, OJIACTyJia aHAJOTUYHA
KOJIOHUAJIbHBIM KHUBOTHBIM, CXOAHBIM C BOJIBBOKCOM, I'aCT-
pyJa — aHaJOr ABYCJIOMHBIX KHIIEYHOIIOJIOCTHBRIX. B mep-
BBIe HegeJiu sMOpuoreHesa y OyAyILero 4eJoBeKa eCcTh XOp-
za, :xabepHbIe IeJU U XBOCT, T. €. OH HAIIOMHHAET APEeBHEMN-
IIIAX XOPAOBBIX, CXOJHBIX II0 CTPOEHHIO C HBIHENIHUM
JIQHIIETHUKOM.

ITOT ¥ MHOTHE JPyTrie IPUMeEPHI IIOKA3LIBAIOT CBA3b MEXK -
Iy UHAUBUAYAJLHBIM PA3BUTHEM KaKJIOT'0 OPTaHU3MAa U 9BO-
JIIOIMeH BUJa, K KOTOPOMY 3TOT OPraHU3M OTHOCHUTCS.

9ra MBICJIb ObLIa cHOPMyTHUPOBAHA B OUOZEHEMUYECKOM
3axone ®@. Mionnepa u 9. 'eKKeJsi: UHIUBUAYAJIbLHOE PA3BU-
THe 0cobu (0HRMmMozeHe3) O ONpeNeIéHHON CTeIleHU IIOBTOPS-
eT UCTOpUYEeCKoe pasdButue Buaa (Qusrozenes), K KOTOPOMY
OTHOCHUTCS JaHHASA 0CO0b.



I CTAONA

INCTAOUNA

Puiba CanamaHgpa Yepenaxa Kpbica Yenosek

Puc. 55. CxoacTBO 9MBPUOHOB HEKOTOPbIX XXUBOTHLIX HA PaHHUX CTaAMAX Pa3BUTUS
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Vxe msBecTHBIN BaMm OmoJior A. H. CeBepIiioB BHEC BaxK-
HbIe JIOIIOJIHEHUA B 3TOT 3aK0oH. OH yCTaHOBIJI, YTO B 9MOPHO-
reHese IMOBTOPATCS NPU3HAKYU 3aPOABIIIei, a He B3POCIBIX
ocobeii. Harrpumep, »kabepHBbIe IeJI1 Y 3apOAbIIla YeJoBeKa
CXOAHBI IO CTPOEHUIO C KaOEPHBIMMU IEJAMU 3apPOAbIIIEeH
PBIO, a He ¢ »KabpaMu B3POCHBIX PHIO.

BuoreneruuyecKuii 3aK0H IMEET OUeHb BarKHOe 3HAUEHUe,
TMIOCKOJIBKY CBUIETEJILCTBYET 00 O0IUX NMpeaKax JKMBOTHBIX,
OTHOCSAINUXCA K Pa3JUYHBIM CHCTEMATUYECKUM TIpPyIIIaM.
OH 103BOJIAET UCIIOJIH30BATH JAHHBIE 9MOPUOJIOTHH AJIS BOC-
co3maHuda xoga (puorenesa.

OHTOrEHE3. 3MBPUOHAJIbHbIW NEPUO/[, OHTONEHE3A
(3MBPUOrEHE3). NMOCT3MBEPUOHAJIbHbIV MEPUOJ, OHTOMEHE3A.
NMPSAIMOE PA3SBUTUE. HEMPSIMOE PASBUTUE. 3AKOH
3APO/bILLEBOIO CXOACTBA. BUOTEHETUYECKUIA 3AKOH.
DUJIONEHES3

Bonpoce!

1.

2.

Yem HauMHaeTcs 1 Yem 3akaH4YMBaeTCs OMOPUOHaNbHbLIN NEpPUo, pas-
BUTUA?

Yem HauUMHAEeTCs U YeM 3aKaHYMBaAETCS NOCTAOMOPNOHANBHbIN Nepuos,
passutua?

Kakoe pa3sutue HasbiBaeTCs nNpsmbiMm? MNpuBegute nprumMmepbl XUBOT-
HbIX C NPSIMbIM Pa3BUTUEM.

Kakoe pa3BuTune HasbiBaeTcsa HenpsamMmbiM? MNpuBeauTe npumMepbl Xu-
BOTHbIX C HEMPAMbIM Pa3BUTUEM.

B uém cocTouT BuoreHeTnyeckmin 3akoH Mionnepa—Iekkena?
KakoBo 3Ha4yeHune B1oreHeTU4ecKoro 3akoHa?

SagaHusa

1

11

Mcnonb3ysa 3HaHus, NOSyYeHHble NPy n3dydeHun pasgena «KueoT-
Hble», NPUBEAUTE NPUMEPbLI NMOCTAMOPUOHANBHOrO Pas3BUTUS, CBS-
3aHHOrO C NnepemeHon obpasa Xn3Hu, cpeabl 0bUTaHus.

B paHHUl nepuop pa3BuTua Cepaue 4enoBeYeckoro 3apogpiua co-
CTOUT N3 OL4HOro Npeacepansa U ogHOro xenyaouka. Onupascs Ha no-
JNIOXEHUs BUOreHEeTUYEeCKoro 3aKoHa, MPOKOMMEHTUPYITE STOT (akT.




§ 28 = 3aKOHOMEpPHOCTU HacneaoBaHUs
NnpuU3HaKkoB, yCTaHOBJNeHHble . Mengenem.
MoHormbpugHoe ckpewmeaHue

(NN N NN NN NN NN

1. Y Kakux opraHu3mMoB TOJIbKO OfHa KoJibLieBas xpomocoma?
2. Y710 Takoe rmopun?

I'enemurxa — Hayka, U3ydyarouias 3aKOHOMEPHOCTH Ha-
CJIEICTBEHHOCTH U M3MEHUYMBOCTH JKUBBIX OPraHusmMoB. Ha-
cedcmeeHHoCmb — 3TO CBOMCTBO BCEX JKUBBIX OPraHU3MOB
rnepeaaBaTh CBOU IIPU3HAKU M CBOMCTBA U3 IIOKOJEHUS B II0O-
KoJieHue. M 3menuu60cms — CBOMCTBO BCeX JKHMBBIX opra-
HU3MOB IIpmoOpeTaTh B IIPOIlecce MHAMUBUAYAJILHOI'O Pa3BU-
TUS HOBBIE NPUBHAKU. JJIEMEHTADHbIE €JUHUIILI HACJIEACT-
BEHHOCTU — 2eHblL — IPeACTaBaA0T coboit yuacTtku [JHEK
XPOMOCOM.

3aKOHOMEPHOCTH, II0 KOTOPBIM NPU3HAKU IIepefaoTca U3
IIOKOJIEHUSA B IOKOJIEHUE, IIEPBHIM OTKPBIJI BEJIUKHUHA YeIl-
ckuii yuénsiii I'perop Mengens (1822—1884). I'perop Mer-
menb B 25 JeT cTaJl MOHaXOM, y2Ke IIOCJIe 3TOr0 OH IIPOCJy-
maJi Kypc MaTeMaTUKU W eCTEeCTBEeHHBIX HayK B BeHcCKoM
yuausepcurere. ITo3auee, ¢ 1868 r., oH OBLI HaCTOATEIEM aB-
I'YCTUHCKOT'O MOHACTBIPA B YeIICKOM ropoze BpHo m oxHO-
BPEMEHHO IIpeIlofiaBajl B IIIKOJIE €CTECTBEHHYIO MCTOPUIO U
¢usury. B reuenre MmHOTuX JeT MeHAeNb KaK 60TaHUK-JIIO-
OuTENb IPOBOAUJI ONBITHI B MOHACTBIPCKOM cany 1 B 1865 r.
onybaukosaa padbory «OnbsIThl HAJ PACTUTEIBLHBIMHU I'MOpU-
JaMu», B KOTOPO¥M M3JIOMKUJ OCHOBHBIE 3aKOHBI HaCJIEACT-
BE€HHOCTH.

fmbpuponoruvyeckmin meron. OcHOBOM 3ameduaTelbHON pabOTHI

I'. Menzgensa ObLI TaK Ha3bIBa€MBIN 2ubpudonozuieckuili me-

mod. CyTs 5TOro MeTo/ja 3aKJII0YaeTCsa B CKpeluBanuy (rub-

PUAUBAIMY) OPraHMU3MOB, OTJIHYAMIIUXCA APYr OT Apyra

KakuMU-JIn00 NpU3HAKaMH, B B IIOCIEAVIOIIEM aHaju3e

XapaxTepa HACJeZOBAHUSA STUX IIPUBHAKOB y IIOTOMCTBA.

T'ubpuponoruyecKkuit METOL IO CUX IIOP JIEXKUT B OCHOBE UC-
cJeOBaHUM BCeX I'eHEeTUKOB.

CraBsa ombITHI, MeHAENb NPUAEPKUBAJICA HECKOJBKUX

npaBuji. Bo-mepBrIX, paboras ¢ cagoBBIM I'OPOXOM, OH HC-
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IOJIB30BAJ IJIs CKPEIUBAHUA PACTEHUSI, KOTOPbIe OTHOCH-
JIUCHh K Pa3JIUYHBIM copTaM. Tak, HanpuMep, Y OAHOI'O COPTa
TOPOIIIMHEBI Bcerga ObLIU »KENIThIe, a Yy APYyroro — BCerjza 3e-
néupre. Tax Kak ropox caMOONBLIsIEMOe PACTeHUe, TO B IIPU-
POIHBIX YCJIOBUAX 5TU COPTAa He cMeInmuBaioTcA. Taxme copra
HAa3bIBAIOT YUCMbLMU JUHUAMU.

Bo-BTOPBIX, YTOOBI IIOJYYUTH OOJIbIIIE MaTepuaia IJsd
aHaJu3a 3aKOHOB HACJIeACTBEHHOCTH, MeHAeNns padoTan He
C OJHOM, a C HECKOJbKUMU POAUTEILCKUMIY IIapaMu ropoxa.

B-tperprux, Menaenr HaMEpPEeHHO YIIPOCTUJ 3aJady, Ha-
OJrroasi 3a HacjJeZOBAaHMEM He BCeX IIPU3HAKOB ropoxa cpa-
3y, a4 TOJBKO OOHOMA uX mapsbl. [IJig CBOUX OIBITOB OH M3HA-
YaJIbHO BBIOPAJI I[BET CEMSAH ropoxa — rOpouInH. B Tex ciy-
yasax, KOTa POOUTEIECKIE OPraHU3Mbl Pa3JUdalOTCs JIUIIH
IO OJHOMY IIpHU3HAKY (HAaIpUMEpP, TOJHBKO IIO IIBETY CEeMSH
HUIM TOJBKO IO (opMe CeMsH), CKpPelMBAHUE Ha3BIBAIOT
MOHO2UOPUOHBLM.

B-ueTBEpPTHIX, UMes MaTeMaTHUUYeCKoe oOpasoBaHue, MeH-
IeJIb MPUMEHUJ I o0paboTKM JaHHBIX KOJUYECTBEHHBIE
MEeTOJAbI: OH He IIPOCTO 3aMeyvaJl, KaKOB I[BET CEMSH ropoxa y
IOTOMCTBA, HO X TOYHO IIOJCUYUTHIBAJ, CKOJIBKO TAKUX CEMSIH
MOSBUJIOCH.

Hapno mo6aButs, uro MeHAens OUYeHb YAAYHO BBIOpAJ IJIs
OIIBLITOB ropox. I'opox Jerko BeIpaluBaTh, B YCIAOBUAX Ye-
XUH OH Pa3MHOXKaeTCsA HECKOJIBKO pa3 B I'0J[, COPTa ropoxa
OTJIMYAIOTCS APYT OT APyra PAJAOM XOPOIIO 3aMETHBIX IIPH-
3HAKOB, M, HAKOHEI[, B NPUPOJIe TOPOX CAMOOIIBLISIEM, HO
B 9KCIIEPUMEHTE 9TO CaMOOIbIJIEHUEe JIETKO IIPEJOTBPATHUT,
U DKCIEPUMEHTATODP MOXKET OIBLIATH PACTEHHE IIBLIBIIOH
C IPYroro PacTeHusl, T. €. IIEPEKPECTHO.

Ecam moip3oBaThCsA TepMHUHAMU, ITOABUBIINMUCST Yepes
MHOTO JieT mocJie pabor MeHAenasa, TO MOXKHO CKas3aTbhb, UTO
KJEeTKU PAaCTeHUM ropoxa OJHOIO COpTa COAEpKaT II0 JBa
reHa TOJIBKO YKEJITOM OKPAaCKHU, a I'€Hbl PAaCTeHUN APYroro
copTa — IIO ABa r'eHa TOJBLKO 3eJEHOM OKpacKu. I'eHrI, oTBeT-
CTBEHHBIE 3a Pa3BUTHE OJHOTO MpU3HAKa (Hampumep, I(BeTa
CeMsAH), IOJIyUYUJIM Ha3BaHUE QJJe/lbHblX zeHo8. Eciu op-
TaHU3M COJEPIKUT JBa OAWHAKOBBIX aJIIeJIbHBIX reHa (Ha-
IpuMep, oda reHa 3eJEHOIO I[BeTa CEMSH HUJIH, Hao00poT, 06a
reHa KeJTU3HBI CEMAH), TO TaKWe OPTaHU3Mbl HA3BIBAIOT



zomo3zuzomHuvimu. Ecnu ke ajlebHBIE T'e€HBI Pa3JIUYHBI
(T. e. OIVH W3 HUX OIPEAENSAeT KEJTYI0, a APyroi — 3e-
JEHYI0O OKPACKy CeMSIH), TO TaKNe OPraHUu3Mbl HA3LIBAIOT
zemepo3uzomHuvimu. HucTble JUHUNU 0O0OpPa30BAHBI I'OMO3U-
TOTHBIMU PACTEHUAMU, MOITOMY IIPH CAMOOIBIICHUN OHH
BCerjia BOCIPOM3BOAAT OAUH BAPUAHT IIPOSIBJICHUS IIPU3HA-
kKa. B onslTax MeHgesnsa 9To ObLI OQMH U3 JIBYX BO3MOMKHBIX
IIBETOB CEMSAH Iropoxa — HJIU BCerza KEJThIH, WIN BCerjaa
3eJIEHBIN.

(He 6ymem 3a0bIBaTh, 4TO B Te I'OAbI, Korga MeHzesb cra-
BUJI CBOU dKCIIEPHMMEHTHI, O TeHaX, XPOMOCOMax, MUTO3€ U
Meiio3e He ObLJIO M3BECTHO HUYero!)

EpuvHooOpasvie rubpuaos nepeoro nokoneHus. WCKycCTBEeHHO
CKpelIuBasg PaCTeHUsI ropoxa C JKEJITHIMHU TOPOIIHMHAMH C
pacTeHuAMU, UMEIONIUMU 3eJIEHbIe TOPOIINHEI (T. €. IIPOBO-
s MOHOTMOpUAHOE cCKpemuBanue), Mengens yoenuiacs, 4To
BCE CeMeHa MOTOMKOB-THOPHUIOB OyAyT KéaToro nsera. Ta-
Koe JKe ABJIeHHMe OH Ha0OJIofajl B ONBITE IPU CKPEIlUBAHUU
pacTeHu# C rJIaflJKUMU ¥ MOPIMUHUCTHIMHU CeMeHaMu — BCe
rubpugHbIe PACTeHUs MMeJNu raagkue cemeHa. [IposBisiio-
muica y rubpugoB NpusHaK (MKEeJITU3HY CeMSH WU TJaj-
KOCTh ceMsiH) MeHiesIb Ha3BaJl 0OMUHAHMHbLM, & TIOaBJIsie-
MBIH IIpU3HAK (T. €. 3€eJEHBIN IIBET CeMAH MJIN MOPIIHMHMIC-
TOCTH CEMAH) — peyeccuéHvim. JJOMUHAHTHBIA IIPUIHAK
npuHATO ob6o3HaUYaTh OGonbmioir 6yxkBoi (A, B, C), a penec-
CUBHBIA — MaJIeHbKO¥H (a, b, ¢).

Ha ocHOBaHUM 3THMX HaHHBIX MeHAeNb CHOPMYJIUPOBAI
npasuno eduHoobpa3us zubpudos nepeozo NOKOJEeHUS: NPU
CKpewu8anuu 08Yx 20 M03UZ0MHbLX OPZAHUIMOE, OMAULAIO-
wuxcsa Opyz om 0pyza 0OHUM NPUSHAKOM, 6ce 2ubpudvL nep-
68020 NoKoLeHUs Oyoym umems npu3HaK 00H020 u3 podume-
Jzeil, u noxoJseHue no 0aHHOMY npudnaxy b6ydem edurooo-
Pa3HbLM.

W3 cemaAH, MOJIyYEHHBIX B IEPBOM IIOKOJIeHUUW, MeHIenb
BBIPACTUJI PACTEHUS I'OPOXa U CHOBA CKPECTUJI UX MEXKIY CO-
0oii. ¥ pacTeHUil BTOPOTO IIOKOJIEHUS OOJIBIIUHCTBO I'OPO-
IIXH OBLIN XKEJITOTO I[BETA, HO BCTPEYAJIHUCH U 3€JI€HbIE I'OPO-
muHbI. Bcero oT HECKOJIbKUX CKPEIUBAaEeMbIX IIap PaCTeHU I
Menzgens monyumsa 6022 sxénteix u 2001 3esnényio ropommu-
Hy. Jlerko cocuurarb, 4TO 3/, IUOGPUAHBIX CEeMAH HMEJU
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MKEJITYIO OKpacKy U 1/, — sesnényro. fIBIeHMe, IPU KOTOPOM
CKpelIuBaHue IPUBOAUT K 00pa30BaHUIO IIOTOMCTBA YaACTU Y-
HO C JOMWHAHTHBIMHU, YACTUYHO C PEI[eCCUBHLIMY NPU3HAKA-
MH, IIOJIYYUJIO HABBAHUE PACULENACHUS.

OmnbITHI ¢ APYrUMu IIPU3HAKAMU IIOATBEPAWJIHM 3TU pe-
3yJabTaThl, 1 MeHAens CHOPMYIUPOBAJ NPABUJLO PACULET-
JeHUs: npu cKpewu8anuu 08yx nomomros (2ubpudos)
nepeozo nokosenus medxcdy coboit 60 8MOPOM NOKOJEHUU
Habaodaemcs pacuenyierue, U CHO8A NOABAAIOMCS 0COOU
C peyeccusHbuiMU NPU3HAKAMU; 3MU 0COOU COCMABAAIOM
00HY Yemeépmyio wacmv Om 6cez0 YUCLA NOMOMKOE 8MOo-
PO20 NOKONEHUSL.

3akoH 4mcToThkl rameT. Ilis o6bacHeHNs TeX (PAKTOB, KOTODHIE JIeTJIA

12

B OCHOBY IIpaBUJIa €AUHO00pas3usi ruOpuI0B IEPBOro IIOKOJIe-
HHUS W OpaBuja pacuiernyieEusa, I'. MeHaeas npeanooKu,
YTO «3JIEMEHTOB HACJIECTBEHHOCTU» (I€HOB) B Ka’KJOM CO-
MaTHUYECKOM KJIETKeE II0 ABa. B KJeTKax rudpuaa IepBoro mo-
KOJIEHUS, XOTS OHU M MMEIOT TOJIBKO »KEJIThIe T'OPOINHNHEI,
00s13aTeILHO JOJIXKHBI IIPUCYTCTBOBATH 00a «dJIeMeHTa»
(1 2XENTOr0, U 3eJIEHOIO I[BETOB), MHAUE ¥ TMOPUIOB BTOPOTO
MMOKOJIEHUS He MOYKET BOSHUKHYTH I'OPOINNH 3€JIEHOTO IIBe-
Ta. CBA3H MEX/AY NOKOJEHUSIMU 00eCIIeUYNnBAETCS Yepes Io-
JIOBBI€ KJIETKH — raMeThl. SHAUUT, KasKJad raMeTa Imojyda-
€T TOJIBKO OJIH «3JIEMEHT HacCJIeACTBEHHOCTU» (I'eH) U3 ABYX
BO3MOJMKHBIX — <«IKEJTBIN» MM «3€JEHBIA». ITY I'MIOTE3y
Menzenss o ToM, 4YTO npu o6paszo6anuu zamem 6 KaMCOYIO
u3 HuXx nonadaem moabKo 00UH U3 08YX ANNEJLbHbLX 2eHO08,
Ha3BIBAIOT 3AKOHOM YUCMOMbL 2aMem.

N3 onbiToB I'. Menaena o MOHOTHOPUAHOMY CKpPeEInBa-
HUIO, IIOMUMO 3aKOHA YUCTOTHI TaMeT, CIAeAyeT TaKiKe, UTO
TeHbl IIePefaloTCsa U3 IIOKOJEeHUA B IIOKOJEHNEe He MEHAACH.
VHaye HEBO3MOXKHO OO'BSICHUTH TOT (DAKT, YTO B IIEPBOM IIO-
KOJIEHUY IIOCJIe CKPEIIMBAHUSA I'OMO3SUIOT C JKEJTHIMU U 3e-
JEHBIMUY TOPOINMHAMHU BCE CeMeHa OBIIU YKEJThIE, a BO BTO-
POM IIOKOJIEHUY CHOBA MOABUJIVCH 3€JIE€HbIe ropoinuusl. Cie-
JIOBaTeJIbHO, 'eH 3eJIEHOTO IIBeTa I'OPOIIVWH He HCcYe3 U He
IpPEeBPaTUJICA B I'eH JKEJITOTO I[BEeTa IOPOIIUH, a IIPOCTO He
MPOSABUJICA B IIEPBOM IIOKOJIEHUH, ITOABJIEHHBIA JOMUHAHT-
HBIM '€HOM K€eJITH3HEI.



P QAA X daa

[ameTbl A /a
F, Q Aa X dAa
[ameTbl A a A a
Puc. 56. Cxema
HacnenoBaHWsa NPU3HAKoB
NPy MOHOrMBPUAHOM F, AA e 7 e

CKpeLumBaHum

LluTonornyeckue OCHOBbI 3aKOHOMEPHOCTEeW HacnepoBaHua Npu
MOHOrMOpUAHOM cKkpelwmsBaHn. 300pasuM MOHOTUGPU-
HOe CKpelquBaHuWe B Buje cxeMbl. CumBon Q@ oGosHauaer
JKEHCKYIO 0C00b, CUMBOI O — MYCKYIO, X — CKpeIuBa-
Hue, P — popurensckoe moxkosienue, F; — mepBoe moxoe-
HHUe IOTOMKOB, F,— BTOpoe IOKOJIeHHe IOTOMKOB, A —
T'eH, OTBEUaIOIUi 3a JOMUHAHTHBIN JKEJITHIN I[BEeT, @ — I'eH,
OTBEUAIOIIUHA 38 PEIeCCUBHBIN 3€JIEHBIN I[BET CEMAH ropoxa
(puc. 56).

W3 pucyHKa BUJHO, YTO B KAXKJIOM ramMeTe POAUTEIbCKUX
ocobeii OyzeT 1o ogHOMY reHy (BCIIOMHUTE Meiio3): B OJJHOM
ciay4yae A, B apyrom — a. Takum o6pa3om, B IEPBOM IIOKOJIE-
HHUH BCE COMATHYECKUE KJETKHU OYAYyT reTepoO3UroTHIMU —
Aa. B cBoIO ouepenn, ruOpUAbI IIEPBOT'0 IIOKOJEHUA C PABHOM
BEPOSITHOCTHIO MOT'yT 00pa3oBBIBaTh rameTsl A unu a. Ciy-
yalHbIe KOMOMHAIIMY STUX raMeT IIPU II0OJIOBOM IIPOIecce
MOI'yT JATh CJIeAyIoIve BapuaHThl: AA, Aa, aA, aa. Ilep-
BbI€ TPU PACTEeHUs, COAeprKalnue red A, IO IPABUIY JOMMU-
HUPOBAHUS OYAYT UMETH JKEJIThIe F'OPOIINHEI, 8 YeTBEPTOE —
pellecCUBHAsA T'OMO3UT0Ta aa — OyAeT MMeTh 3eJIEHbIe I'Opo-
IIUHBI.

r’MBPUAOJIOTMYECKUA METO/,. YUCTBIE JIMHUM.
MOHOI'MBPUAHbIE CKPELLUMUBAHUSA. AJIJIEJIbHbIE FEHbI.
FTOMO3UIOTHbIE U TETEPO3UIOTHBIE OPTAHU3MbI.
AOMUHAHTHbIE U PELLECCUBHbIE NPU3HAKWU. PACLUENMJIEHUE.
3AKOH YUCTOTbI TAMET
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* BbInonHuTe npakTuyeckyto pabory.

Pewenue 3agay Ha MOHOrMOpUAHOE cKpelmBaHue

1 5

MNMepeHecute B TeTpaab MPEACTaB/IEHHbIN HUXE anNropuTM peLleHus
reHeTu4eckon 3agayu. NMpoaHanusnpyinTe nNpeacTaB/ieHHYIO0 B y4es-
HUKE CXEeMy HacnefoBaHus MPU3HAKOB MPU MOHOMMOPUAHOM CKpe-
LMBAHM 1 3aM0SIHUTE NPOMNYCKU B anropuTtme.

Anl opuTM pelueHuns 3agadiv Ha MOII()/'M()[)M,[UI()() ckpeuwnBaHne

2.

3.

12

3anuvwem 06bLEeKT nccneaoBaHns n 0003HaYeHue reHoB B Ta6nuuy.

O6bekT Fen MpuaHak

[opox A

3enéHasa okpacka cemMsiH

Onpenenm BO3MOXHbI€ reHOTUMbI 1 GEHOTUMbI.

FeHoTun denoTun

AA PacteHue ¢ XEnTbiMmn cemeHamu

Aa

PacTeHue ¢ 3enéHbimMu cemeHamu

Onpe,uenMM reHoTunbl pop,vlTeneﬁ, TUMblI rTaAaMeT U 3anuuemMm cxemy
cKpeuwmBaHns.

P XENTbIE cemeHa X 3eNéHble cemeHa
Aa aa

e © © @

F, 3eéHble cemeHa




4.

3anonHum Tabnuuy.

aa
A 1A

/,A 1/, Aa (xénTble cemeHa)

'/»a VB8 esinrvinisi 4ed)

Pacwennexnue

no reHoTuny:
/,Aa:/,aa, vnn 1Aa:
:1laa, w1 :1

Pacwennenune
no peHoTumny: ...

PewwuTe 3apgaym Ha MOHOrMG6PUOHOE CKpeLLBaHME.

1. Y yenoBeka reH QJIMHHbIX PECHUL, JOMUHUPYET Hag reHOM KO-
POTKUX pecHuL,. XXeHlwuHa C AJIMHHBIMU PECHULAMU, Y OTLLA KOTOPOI
6bINN KOPOTKUE PECHULbI, Bbila 3aMyX 32 MYXHYUHY C KOPOTKUMMU
pecHuuamm. CKonbko TUMNOB rameT 06pasdyeTcs Y XeHLMHbI? CKObKO
TUNOB rameTt obpasyeTcs y MyX4nHbl? KakoBa BEPOSATHOCTb poOXAae-
HUS B JAHHO ceMbe pebéHKa C ANIMHHBIMU pecHuuamu (B %)? Ckonb-
KO pasHblX FEHOTUMOB U CKOJIbKO (PEHOTUNOB MOXET OblTb cpeau
[eTen AaHHOW cynpyXeckow napbl (Ha3zoBute unx)?

2. I'eH, BbI3bIBaIOLWMI caxapHbii guabeT, peueccrBeH No OTHOLWe-
HUIO K FeHY HOPMaJIbHOr0 COCTOSHUA. Y 3[00POBbLIX CYNpPYroB poauics
pebéHoK ¢ caxapHbiM anabeTom. 1) CKONbKO TUNOB raMetT MOXeT 00-
pasoBaTtbecsa y otua? 2) CKONMbKO TUMOB ramMeT MoXeT obpa3oBaTbCs
y matepu? 3) KakoBa BEpPOSTHOCTb POXAEHUS 300POBOro pebeéHka
B JaHHOI cemMbe? 4) CKONbKO pasHbiX reHOTUMNOB MOXET OblTb cpeau
neTen aTon cynpyxeckow napol? 5) KakoBa BEpOATHOCTb, HTO BTOPOW
pebEHOK B 9TOM ceMbe Toxe ByaeT cTpanatbh caxapHbiv anabeTtom?

N

]

~ «:33

onbITOB?

X

Kakux npasun npuaepxusasnca . MeHaens npy npoBefeHur CBOuX

; Mouyemy ans onbiToB I'. MeHaens 6bin yaayHbiM BbIGOP ropoxa?

| Kakue reHbl HasblBatoTCa anieNibHbIM1?

YeM roMO3uroTHbINM OPraHnu3mM OTIMYAETCS OT reTepo3nUroTHOro?
B 4ém cyTb rubpugonorunyeckoro metoga?

Y710 Takoe MoHOrMbpugHoe ckpewmBaHmne?

' Kakoi npraHak Ha3blBaeTC AOMUHAHTHbBIM; PELLECCUBHLIM?

12



3agaHuns

1.

2.

3.

O6bsAcHUTE, B 4EM CYTb NpaBuna eguHoobpasnsa rmbpuaos NEepBoro
nokoneHus. NMponnniocTpupyinTe CBOM OTBET CXEMOMN.
Cdopmynupynte npaBuno pacuiernneHus. Hapucyiite cxemy ckpe-
wmBaHusa rubpunaos NepBoOro NoKOEHUS.

ChopmynupyinTe 3aKOH YACTOTbI FraMeT.

8 29 « HenonHoe pomunuposaHue.

FeHoTun u peHoTumn.
AHanusupyouiee ckpelimBaHme

1. MHoro nu reHoB B ogHoOWV Xxpomocome?
2. CKONbKO XpOMOCOM B siipe KJIeTKU Yyenosexka?

12

He Bcerga npusHaKMU MOXXHO YETKO pasfgeUTh HaA JOMU-
HAHTHBIE U peIleCCUBHLIE. B aTUX cayyasaxX JOMUHAHTHBIN
reH He IO KOHIIa ITOaBJIsAeT PEIleCCUBHEIN I'eH U3 aJlJIeJIbHOU
napsl. IIpu aTom OyayT BOBHUKATE IIPOMEKYTOUHEIE IPU3HA-
KU, ¥ IPU3HAK Y TOMO3UTOTHBIX 0CcO0el 6yAeT He TaKUM, KaK
Yy reTePO3UTOTHBIX. OTO SIBJICHUE MOJYIUJIO HA3BAHUE HenoJl-
H020 domunuposarus. IlosscHUM ero Ha mpuMepe.

IIpu ckpeluBaHUU PACTEHUN HOYHON KPaCaBUIIbI, UMEI0-
me nypunypHsie nBeTku (AA), ¢ pacTeHreM, UMeIuM Oe-
Jble IBETKH (aa), Bce pacTeHUs IepPBOI'0 IMOKOJEHUA OYAYT
HUMETH IIPOMEMKYTOUHYIO PO30BYIO OKpacKy (puc. 57). To He
NPOTUBOPEYUT IIPABUNY €AUHO0Opas3us I'mOpUAOB IIEPBOIO
noxkonenud I'. Mengens: Beapb AeMNCTBUTENHHO, B IIEPBOM I10-
KOJIEHUY BCE I[BETKY pPo30BbIe. [Ipu CKpeniuBaHuu IBYX 0CO-
0eilfi HOYHOM KpacaBUIIbI U3 IIEPBOTO IIOKOJIEHUS BO BTOPOM
IIOKOJIEHUY IIPOUCXOAUT pAacIiellyIeH’e, HO He B COOTHOIIIE-
vuu 3 : 1, a B cootHomesum 1 : 2 : 1, T. e. OAWH IIBETOK Oe-
Jbli (aa), nBa po30BEIX (Aa) 1 onuH IypnypHLBIi (AA).

Jlo cux mop MBI pacCMaTPUBAJIM CIyYail HacJaeJOBaHUS O~
HOT'O IIpM3HAaKa, ompejeadeMoro ogHuMm resom. Ho sro6oit
OpPraHU3M UMeEeT OrPOMHOE KOJUYECTBO IPU3HAKOB, IPUUYEM
9TO HEe TOJIbKO BHEIIHHE, BUIANMBIE OCOOEHHOCTH, HO H
NpU3HAKY OnoXuMUUYecKue (CTPOeHre MOJIEKYJ, aKTUBHOCTE



?.X 3

ramers! a

[ameTbl

[eTepo3urora [eTepo3urora [omo3surora

[omo3urora

Puec. 57. Cxema HacneaoBaHus NPU3HAKOB NPY HEMOAHOM JOMUHUPOBAHUN

¢depMeHTOB, KOHIIEHTPAI[U BEeIeCTB B TKAHSAX KPOBU U T. II.),
aHaToMuuecKkue (pasMepsl U (popMa opraHoB) u T. n. JIx06o0Mi
OPHU3HAK, KAKUM OBI IIPOCTBIM OH HHM KasaJiCd, 3aBUCUT OT
MHOTOYMCJIEHHBIX (DUBUOJIOTUYECKUX U OHMOXUMUUYECKHUX
IIPOIIECCOB, KAXKIBIHA 13 KOTOPHIX, B CBOIO OUYEPEb, 3aBUCUT
OT HesITeNILHOCTH OeJIKOB-(hepPMEHTOB.

COBOKYNHOCTH BCE€X BHEIIHUX U BHYTPEHHHUX IIPU3HAKOB
¥ CBOMCTB OPraHU3Ma HA3BIBAIOT (PeHOMUTLOM.

COBOKYIHOCTE BCEX 'eHOB KaKOI'0-JIN00 OpraHu3Ma Ha3bI-
BaIOT 2EHOMUNOM.

DeHOTUTNUECKNE TPU3HAKU, OIpeJeasdeMble TeMU WU
UHBIMU T€HAMM, B PA3JIUYHBIX YCJIOBUSAX CYIIECTBOBAHUS
pasBUBAIOTCS II0-PA3HOMY.

ITo heHOTHITY HE BCcerga MOXKHO MOHATH, KaKUe IM'eHbI COAep-
JKUT JaHHasa oco0b. Hammpumep, y pacTeHus ropoxa, uMeroIe-
I'0 KEJIThIe CeMeHa, FTeHOTUII MOXKeT ObITh U AA, u Aa. A BOT
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PEIECCUBHBIN NPU3HAK IPOSBIAETCS TOJBKO Yy I'OMO3UIOT-
HBIX PACTEHUH C 'eHOTUIIOM aa. VIHBIMH CJIOBaMU, MBI BCEr-
Jla 3HaeM, KaKOB I'eHOTHUII ¥ OCOOM C PEeIleCCUBHBLIM NPU3HA-
KOM. '

JJis1 ycTaHOBJIEHUA I'eHOTUIIa 0cobeil, KOTOphIe He pPa3iiu-
YaroTCA M0 (DEHOTHUITY, UCIIOJIL3YIOT TAK HA3LIBAEMOE AHALU-
3upyrwee ckpewusanue. Ilpm saToMm 0co0b, TeHOTUII KOTO-
PO¥M HYKHO YCTAHOBUTH, CKPEIIUBAIOT C 0CO0bI0, TOMO3UT'OT-
HOM II0 peIleCCUBHOMY I'eHY, T. €. ¢ aa. Hanpumep, 4 TOro
YTOOBI BEIACHUTE, KAKHME U3 PACTEHUM ropoxa ¢ JKEJITHIMU ce-
MeHaMu copepkaT reHotun AA, a xakue Aa, UX CIeyeT
CKPECTUTH C PACTEHUSAMU, UMEIOIIUMU 3€JIEHBIE I'OPOIINHEI
(aa). Ecnu uccnexnyemoe pacreHue mMmeeT reHorun AA, To
BCE IIOJIy9eHHOE IIOTOMCTBO OyZeT UMEeTh K EJIThIe CeMeHa.

Ecam ke mcciienyeMblii OPraHM3M I'€TEePO3UI'OTEH, T. €.
Aa, TO B IOTOMCTBE IPHU AHAJIUSUPYIOIEM CKpEIuBaHUU
OyAyT HaONIOAATHCA PACTEHUS U C KEJITHIMHU, U C 3€JIEHBIMU
ToponInHaMu B cooTHOIIeHuu 1 : 1.

HEMOJIHOE AOMUHUPOBAHUE. PEHOTUIN. TEHOTMUI.
AHAJINSUPYIOLLEE CKPELLLUBAHUE

* BbinosiHuTe npakTuyeckyro pabory.

PeweHune 3apa4 Ha HacnepgoBaHUe NPU3HaKoB
rMpv HeNOJIHOM AOMUHUPOBaAHUN

12

1.

2.

[MpoaHanuanpyinTe nNpeacTaBneHHylo B yuebHUKe cxemy Hacneposa-
HUS NPU3HAKOB MNPU HENOJIHOM JOMUHUPOBAHUN.

PewmnTe 3apayn Ha HacnengoBaHWe NPU3HakoB NPY HEMOJIHOM A0MU-
HUPOBAHUMN.

1. Y yenoBeka CeprnoBUOHOKNETOYHAsi aHEMUSI HacnenyeTcs Kak
HEMNOJSIHOCTBLIO AOMWHAHTHLIN MNPU3HAK: Y PEeLEeCCUBHbIX FOMO3UroT
pasBMBaEeTCA CuibHAs aHemMusi, koTtopass OObIMHO 3aKaH4YMBaeTCs
CMepTESIbHbIM UCXOA0M, @ Y reTepO3UroT aHeMus NPOSIBASIETCS B NEr-
Ko dopme. ManapuinHbii NasmMoanii He MOXET ycBanBaTb aHOMaJ1b-
HbIV reMornobvH, B CBA3U C 9TUM JIIOAN, UMEIOLLIME MeH CEPNOBULAHO-
KNETOYHOM aHeMuu, He BoneloT manapueit. B cembe y 060ux cynpyros
nérkas dopma aHemun. 1) CKONbKO TUMOB ramMeT NpoayLmpyeT Kax-
Abin cynpyr? 2) CKonbKo pa3Hbix GEHOTUNOB MOXET ObITb cpeau ae-



Ten 9Tom napbl? 3) KakoBa BEPOSATHOCTb POXAEHUS B CeMbe pebEHka ¢
TsKENoun popmoit aHemun (B %)? 4) KakoBa BEPOSITHOCTb POXAEHUS
pebéHka, ycTonumBoro Kk mansapum (B %)? 5) KakoBa BEeposiTHOCTb
POXOEHUS B ceMbe pebEHKa, HeYyCTOMUYMBOro K mansapum (B %)?

2. OT ckpeLwmBaHusa COPTOB 3EMISIHUKM C KpaCHbIMU 1 BenbiMu siro-
AamMuy nNony4Yunuchk rmbpuabl C pO30BbIMU iIrogamMu, a BO BTOPOM MOKO-
nenun (F,) okasanock npumepHo 1000 pactenuii ¢ 6enbiMmn srogamu,
2000 — ¢ po3zoBbiMu 1 1000 — ¢ kpacHbiMU. 1) CKONbKO TUNOB rameT
obpasyeT rubpug, F,? 2) CkosibkO pasHbIX FreHOTUMNOB cpeav rmépuaos
F, ¢ pososbiMu arogamu? 3) CKOSbKO pasHbix GEHOTUMOB MONY4nTCA
OT BO3BPATHOro ckpeluvsaHus rubpupa F, ¢ 6enonnogHsbiM coptom?
4) CKOMbKO pasHbiX FrEHOTUMNOB NONYYUTCA OT CKpeLwmBaHus rmbpuaa ¢
F, 6enonnogHbiM coptom? 5) CKOMbKO pasdHbiX PEeHOTUNOB MOAYHUTCA
OT CKpeLuvBaHusa rmdpuaa F; ¢ KpacHOMI04HbIM COPTOM?

Bonpocewl

1

Ot Bt

Kakoe pacuienneHue no peHoTuny npomMcxoaut BO BTOPOM MOKoOse-
HUW NPU HENOJIHOM JOMUHUPOBAHUN?

YT1o Takoe ¢peHoTun?

Bcerpa nu no ¢peHoTuny MoXXHO onpeaennTb reHoTun?

McxoaHO 3Has reHoTun, MOXHO N npeackasatb geHoTun?

3Hasa GeHOoTUN, MOXHO N1 yragaTb reHoTun?

NG

§ 30. AurnbpuaHoe cKkpeliBaHue.

3aKOH He3aBUCUMOTI0 Hacief0BaHUS
NPU3HaKoB

LR N NN NN N N N N N J

1. MoryT nu gBa opraHu3aMa OgHOro BUAA PasnuyarbCsl TONLKO MO OAHOMY
npu3Haky?
2. Y7o Takoe reHoTun u hbeHoTun?

Bce opraHm3Mbl OHOTO BUAA OOBIYHO OTJIUYAIOTCS APYT
OT ApyTra II0 MHOTUM IIPU3HAKaM.

Ecau nBe ocobu oTirmuaroTesa APYTr OT Jpyra II0 BYM IIPU-
3HAaKaM, TO CKpeIuBaHue MeXAY HUMU HasbiBaeTcsa uzul-

12
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pudnbLM, €Cau MO0 TPéM — mpuzubpudHvim u T.xn. Ckpe-
ImuBaHUE 0cobeii, Pa3IMUAIONUXCA 10 MHOTUM IPU3HAKAM,
Ha3bIBAETCHA NOAUZUOPUOHBLM.

VcTaHOBUB 3aKOHOMEPHOCTH HACHENOBAHUS OJHOTO IIPU-
3HakKa, I'. MeHaeap ucciaenoBa XxapakTep pacIilenie s Ipu
CKPENIMBAHUM JBYX YUCTHIX JIMHUUA IrOpOXa, Pa3INYarouX-
Cd 110 ABYM IIPUBHAKAM: IIBETY CEMSAH (KEJIThIE WU 3eJIEHbIE)
u opme ceMAH (rIagxkue Uiu MopiuHucThie). IIpu Takom
CKpPeIUBaHUY IIPU3HAKH OIIPEJEeISIOTCA PA3JINUYHBIMU Iapa-
MU I'€HOB: OJHA aJLjIeJib OTBEYaeT 3a I[BEeT CeMAH, Apyras —
3a popmy. JHénras oxkpacka ropomus (A) ZOMUHUPYET HaL
3enéHou (a), a riiagkas ¢opma (B) Hag MOpIIUHUCTOH (b).

B nepsom noxonernuu (F,) Bce ocobu, Kak U SOKHO OBITH
II0 IIPaBUJIY eNUHO000pasusa rmOpUA0B IIEPBOrO MOKOJIEHUd,
UMeJIU JKEJThIe IJIafKue ropoInuHbl. s Toro uToObI IO-
HATH, KaKUM o0pasoM OyAyT KOMOMHUPOBATHLCSA IPU CKpE-
IUBAHUU ABYX I'MOPUIOB IIEPBOT'0 IIOKOJIEHUS BCE BO3MOMK-
HBIe BUJBLI IaMeT, aMepPUKAHCKHM reHeTukoMm IlemHeTOoM
OblIa IpeAJo)KeHa Tak HasbiBaemasa pewémia Ilennema,
II03BOJIAIONIAA HATJISAHO IPENCTaBUTh BCE BUILI KOMOMHA-
IU¥ T'eHOB B raMeTax W Pe3yJIbTaThbl MX caAmAHus. Tax Kak
IpY JUTUOPUIHOM CKPEIIUBAaHUY 00pasyooTcsa 4 BUAa raMer:
AB, Ab, aB u ab, TO KOIUYECTBO BUJOB 3UI'0T, KOTOPbIE MO-
I'yT BOBHUKHYTH IIPU CIAYYAUHOM CIUSHUU ITUX raMeT, PaB-
HO 4 X 4, 1. e. 16. IMeHHO CTOJILKO KJIETOK B pemiérke Ilen-
HeTa (puc. 58). VI3 pucyHKa BUAHO, YTO IPU 9TOM CKPeIuBa-
HUU BO3HUKAIOT caenyiomre 9 BumoB remorunos: AABB,
AABb, AaBB, AaBb, AAbb, Aabb, aaBB, aaBb u aabb, Tax
Kak B 16 coueTaHusAX €CTh IIOBTOPEHHUA. ITHU 9 IeHOTHUIIOB
OPOABIAIOTCA B Bue 4 (DEeHOTUIIOB: JKEJIThIE IJIaAKIe, KEI-
ThI€ MOPIUHUCTLIE, 3€JIEHBIE IVIAAKNE 1 3€JIEHbIe MOPII{MHIIC-
Thle. YucIeHHOe COOTHOIIIEHNE 9TUX (DEHOTUINUYECKUX BapU-
aHTOB TaKOBO:

OoKr : 3okM : 33T & 13M.

Ecnnu »xe nonyuenHasie I'. MeHzeseM pesyabTaThl PACCMOT-
pPeTh OTAEJBHO II0 KaXKAOMY U3 IIPU3HAKOB (IBeTy u dopme),
TO IO KAXKJOMY U3 HUX OyJeT COXPaHATHCA COOTHOINeHue 3 : 1,
XapakTepHoe A MOHOIMOPHIHOrO CKperiuBaHusg. OTciona
T'. Mengens 3aKJIIOYUII, YTO IPU JUTUOPUIHOM CKPEI[UBAHNNA
TeHbl ¥ IIPU3HAKU, 32 KOTOPHIE STHU I'€HbI OTBEYAIOT, COUETAa-
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P XenTbiii 3enéHbiii
rnagkvii MOPLWMHUCTbIA
AA BB aa bb
JKEnTwI rnagkuin
Aa Bb
F, a
r ameTbl o~
\ N\
"® @ @
XKénTtbin XKeéntbin XKéntbii Xeéntbin
FaMeThi . rnagkuin rnapkuvii rnagkin rnaakui
AA AA Aa Aa
XKénTblin KeénToiin XKeénTtoivi XKéntoi
rnagkui MOPLUMHUCTBIN rnagkun MOPLUMHUCTbIN
Y
F AA AA Aa Aa
®| == | s
F, XKEnTbIN KENTbIN 3enéHblit
rnapxKuin rnapkKui rnankuvi
F Aa Aa
OOk
XKeénTtbii XKéntein 3enéHblii 3enéHsbiin
rnapkumn MOPLUMHUCTBIN rnapkun MOPLUMHUCTLIN
.
N
Aa Aa

Pm, 38 Cxema Hacnea0BaHNs NPU3HAKOB Npu ANrnbpugHom CKpeLvBaHmn
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IOTCA U HACJEAYIOTCA HE3aBUCUMO JPYT OT APYra. OTOT BBIBOJ
IIOJIYYMJI Ha3BaHWUE 3AKOHA HEe3A8UCUMO20 HACLEO08AHUSL
Npu3HaKo08, CIPaBeIJINBOrO AJS TeX CJIy4aeB, KOTAA I'€HBI
paccMaTpUBaeMbIX IIPU3HAKOB JIEKAT B PA3HBIX XPOMOCOMAaX.

AUNTUBPUAHOE CKPELLUBAHME. NOJIMTMBPUAHOE CKPELLIUBAHUE.
PELLUETKA NEHHETA. SAKOH HEBABUCUMOI'O HACJIEAOBAHUSA
NMPU3HAKOB

* BbinonHute npakruyeckyio pabory.

PewseHne 3agay Ha gurnbpuaHoe ckpewmsaHue
1. TllepeHecuTe (NnepepucynTe) B TeTpanb NpeacTaBfeHHbIN HUXe anro-
pPUTM peLUeHns reHeTnyeckom 3agayun. NpoaHanuanpynte npeacras-
JNIEHHYIO B y4ebHUKe CXxemMy HacnenoBaHus npu3Hakos npwv aurnbpua-
HOM CKpEeLMBaHUM 1 3aroJIHUTE NPOMYyCK1 B airoOpuTme.

Anropntm peLueHuns 3aaaqn Ha anrnbpuaHoe ckpelymBaHmne

|, 3anuwem 06BLEKT uccnenoBaHnsa 1 o6o3Ha4YeHne reHoB.

O6bekT Fen Mpusnak

Kéntas okpacka ceMsiH

Mopox a

B Mapkas dopma cemsaH

2. Onpepenum reHoTunbl poauTenen, TUnNbl raMmeT u 3anulemM cxemy
CKpeLlmBaHus.

P XENTBLIN, rNagKnn X 3€NEHbIN MOPLUMHUCTbIN
aa bb

G@ )

)KenTblM rna.u.wa

» QOO0 OGO
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3.

Coctasum pewétky MNenHera Fy:.

AaBb ; : ; ;
AsBE /4 AB /4 Ab /4aB /4 @b
/4 AB /16

XENTbIV
rnagKui
AABB

Ha ocHOBaHuM aHann3a Noay4YeHHbIX Pe3ynbTaToB OTBETLTE HA BOM-
pOChbI.

1) CKonbKO TUMNOB raMeT 06pasyeT POANTENLCKOE PaCTEHUE C XEn-
TbIMU MMaaKUMN CEMEHaMU; C 3€NEHBIMU MOPLUMHUCTbIMYI CEMEeHaMn?

2) KakoBa BEpOATHOCTb NOSIB/IEHUSA B pe3ysibTaTe NepBoro ckpeLyu-
BaHMsi pacTeHunii F, ¢ XEnTbiMy CemeHamu; C 3e/1EHbIMN cemeHammn?

3) KakoBa BEpOSITHOCTb MOSIBAIEHUS B pe3ysibTaTe CKpeLvBaHus
pacTteHuit F; ¢ XEnTbiMn rnagknumMm cemeHamu; C XENTbiMyu MOpLUM-
HUCTbIMW; 3€NEHBIMUY MAAKUMW; 3ENEHBIMU MOPLUMHUCTBIMN?

4) CKONbKO pa3HbIX reHOTUMNOB MOXET ObITb Cpeau rmdpuaos nep-
BOIro NOKoneHusa?

5) Ckonbko pasHbiX GEHOTUMNOB MOXET OblTb cpeau rmbépnaos nep-
BOroO NOKOSIEHUA?

6) Cxonbko TMMOB rameT obpasyeT pacTteHue F, ¢ xénteimMun rnag-
Knmm cemeHammn?

7) KakoBa BEpOSATHOCTb NOSABAEHUS B PE3Y/ibTaTe CaMOOMNbIIEHUS
pacteHuin F, C XENTbiMU CEMEHamu; C 3e1EHbIMU CEMEeHamun?

13



3.

8) KakoBa BEpOATHOCTb MNOSABAEHUS B pe3yfbTarte CKpeluvBaHUA
pacteHuit F, ¢ XEnTbiIMY ragkKuMu CeMeHaMn; C XENTbIMU MOpPLLM-
HUCTbLIMU; C 3ENEHBIMU MMAAKNMU; C 3eNEHBIMN MOPLLMHUCTBIMN?

9) CKONbKO pasHbIX FEHOTUMOB MOXET ObITb Cpean rmépnaos BTO-
pPOro NOKoNeHus?

10) Ckonbko pasHbix HEeHOTUNOB MOXET ObiTb cpeau rmbpuaoos
BTOPOIro NOKONEHUA?

PewwuTe 3apaym Ha gurnbpuaHoe CKpeLmBaHmne.

1. Y 4enoBeka rnpaBOpPYKOCTb AOMUHUPYET Ham JIEBOPYKOCTbIO,
a Kapuin uBeT rna3 — Hapg ronybbiM. B 6pak BCTynaioT Kapernasbiii
MY>K4MHA npaBLua, MaTb KOTOPOro 6bina rosnybornason NesLUOn, U ro-
nybornasas XeHLuHa npasLua, oTew, KoTopon 6bin neswom. 1) Ckonb-
KO pa3sHbiX GEeHOTUNOB MOXET ObiTb Yy 1x aetein? 2) CKosbKO pasdHbIX
reHoTUNoB MOXET ObITb cpean ux getein? 3) KakoBa BEPOATHOCTb TO-
ro, 4To y 9TOM Napbl poauTcs pedbEHOK nesLa (BbipasuTtb B %)?

2. YépHas okpacka LIepcTu U Bucsa4vee yxo y cobak AOMUHUPYIOT
Hag, KOPUYHEBOW OKPACKOWM 1 CTOS4YUM yxoMm. CkpelmBanncb YUCTO-
nopoaHble YEpHble cobBakn C BUCAYMMN ylwamMu ¢ cobakamu, umelo-
MMM KOPUYHEBYIO OKPACKY LWepCcTu 1 ctosuure ywn. Mmbpuabl ckpe-
LwmBanuck mexay coboit. 1) Kakasa 4acTb wweHkoB F, peHoTunmnyecku
[okHa ObiTb noxoxa Ha rmbpug F,? 2) Kakaa vactb rubpupos F,
[onxHa B6bITb NONHOCTLIO roMo3uroTHa? 3) Kakaa 4acTb wweHkos F,
D0JKHA BbITb C FreHOTUNOM, NOJ0OHLIM reHoTuny rmépuaos F,?

3. YépHas okpacka y KoLek 4OMUHUPYET Haj, naseBon, a KopoTkas
WepcTb — Hapg AJIMHHON. CkpewmBanucb YUCTOMNOPOAHbIE Nepcua-
CKME KOLUKU (YEPHbIE AIMHHOLWEPCTHLIE) C CUaMCKUMu (nanesble KO-
POTKOLUEPCTHbIE). MNony4yeHHbIe rmdprabl CKPeLLMBaIUCh Mexay CoOBoN.
KakoBa BepOsiTHOCTb nostydeHus B F,: @) YnCTonopoaHOro CMamckoro
KOTEHKA; 0) KOTEHKa, (PEeHOTUNMUYECKU MOXOXKEro Ha Mnepcuackoro;
B) OJIMHHOLLEPCTHOrO NaneBoro KOTEHKa (Bbipa3uTb B 4HacTax)?

Donpoc

ol

4

1. | Kak Bbl ymaeTe, 4acTo fiv B NpUpoae BCTpeYaeTcsi MOHOrMbpuaHoe

2.

ckpelmBaHue?
Ckonbko BMAOB rameTt obpasyercs y rmubpuaoB nepBoro NnokoneHus
npv anrndpuaHomM cKpeLumBaHnm?




§ 31 « FeHeTuka nona.
CuenneHHoe C NOJIOM HacneaoBaHue

PO SOOOOOOONOS

1. NpueeguTe npumMepbl 060€MN0IbIX XXUBOTHbIX.
2. Kakune XxpomMoCOMbI Ha3bIBaIOT NOSIOBLIMU?

ITomaBiaiomniee OGOJBIIMHCTBO YXUBOTHBIX IIPENCTaBJIEHO
0CO0SAMU ABYX BUAOB — MYKCKOT'O U YKEHCKOT'0, IIPUUYEM pac-
oienJieHue 1o NIPU3HAKY II0Ja IIPOUCXOAUT B COOTHOIIEHUU
1: 1. Takoe pacuienyieHue y MOTOMCTBA HAOJIIOLAETCS B TEX
cIyuyasix, KOrja CKpeluBaloTcsa rereposuroruas (Aa) u ro-
MO3UT'OTHAaA (aa) poAUTEIbCKUE 0COOH.

I'. Mengens IpPEeAIIONIOMKII, YTO OAWH U3 IIOJIOB I'eTEePO3u-
TOTEH, a4 BTOPOM — T'OMO3UIOTEH II0 I'eHY, KOTOPhIX onpee-
JISeT IIOJI OpraHu3Ma.

ITO IpeAnoJIoOsKeHre ObLJIO NIOJATBEPIXKAEHO B Hayale
XX B., korga T. Moprasy u ero COTpyagHUKAM YAAJI0Ch yCTa-
HOBUTbH, YTO CAMIIbI ¥ CAMKHU Pas3JIMYaAIOTCA IO HAOOpPY Xpo-
MocoM. Bce XpoMOCOMEBI, KpOME OJHOM Iaphbl, Y MYMKCKUX U
JKEHCKUX OPraHM3MOB OJMHAKOBBI M HAa3bIBAIOTCA AYMmOCO-
mamu. Ho B ogHOM mape XpOMOCOMBI Y CAMIIOB ¥ CAMOK pas-
JIAYHBI. ITU XPOMOCOMBI IIOJIYUUIN Ha3BaHUE nososvrx. Ha-
IpUMEpP, ¥ CaMOK APO30MUIILI B KAMKA0M KJIETKe TPU Iaphl
ayTOCOM M OJHa mapa OAUHAKOBBIX IIOJIOBBIX, TaK HasbIBae-
MBIX X-XPOMOCOM, a Y CAMIIOB — T€ K€ TPH IIaphbl ayTOCOM U
JBe pasHble IToJIOBbIe XpoMocoMbl — X u Y (puc. 59). Ilpu

Puc. 59. Cxema
pacLuenneHus
Mo NpuaHaky nona




dbopMUpOBAaHNY raMeT BO BpeMsd Meiio3a y caMOK OyzeTt obpa-
30BBIBATHCS OAUH BUJ ramMeT: 3 ayTocoMbl + X mosoBasi Xpo-
MoOcoMa. ¥ caMIOB »Ke OyAYT B OAMHAKOBOM KOJIHYECTBe 00-
Pa30BBIBATHCS JBa BUJa ramer: 3 ayrocoMbl + X moJsioBasi
XPpPOMOCOMa WJIH 3 ayTOCOMBI + Y IIOJIOBas XpOMOCOMA.

Eciu mpu OIJIOAOTBOPEHHHM C SIANEKJIETKOH COJILETCA
cuepMaTo3ous ¢ X-XpoOMOCOMOM, U3 3UTI'OTHI PA30BLETCA CaM-
Ka, a ecjau ¢ Y-XpoMocomoii — To camern. Takum obpasom,
moJ1 OyayIeil ocobu orpenensaeTcss BO BpeMs OILIOLOTBOPE-
HUS U 3aBUCHUT OT TOrO, KaKoii HaGOpP IIOJIOBEIX XPOMOCOM
chOopMUPYETCA B 5TOT MOMEHT.

Tak Kaxk caMKH IP030(h ULl CIIOCOOHBI IIPOU3BOAUTH TOJIb-
KO oxuH BuJ rameT (¢ X ImOJOBOM XPOMOCOMOIT), X Ha3bIBa-
0T 2omozamemuvim nonrom. CaMibl APO30PUI TPOU3IBOLAT
aBa Buga ramet (¢ X miu Y IOJOBBIMY XPOMOCOMaMH), ¥ UX
Ha3bIBAIOT 2emepozamemHublm NoAOM. Y MHOTHUX MJIIEKOIU-
Talomux (1 y 4eJgoBeKa B TOM 4YHCJe), YyepBeil, pakooOpas-
HBIX, MHOTHUX 3€MHOBOJHBIX, PHIO ¥ OOJBIIMHCTBA HACEKO-
MBIX JK€HCKHUIH IOJ TakiKe sBJsgiercs romorameTHbIM (XX),
a MY»XCKO¥ — rereporaMeTHBIM (XY). ¥ )KeHIIUH B Kam 0N
KJIeTKe 22 mapsl ayTocoM U iBe X IT0JIOBBIE XPOMOCOMBI, & ¥
MYXKUYUH Te Ke 22 mapbl ayToCcoM, a TakyKe X u Y IIOJIOBBIE
xpoMocoMbl. OTHAKO ¥ MHOTMX BUJIOB XPOMOCOMHOE OIIpesie-
JIEHHE II0JIa BRITVIAAUT MHaUYe. ¥ ITUI], PEIITUIUNA U HEKOTO-
PBIX pBIO romoramMeTHBI camMnbl (X X), a rereporaMeTHEI CaM-
KA (XY). ¥ HEKOTOPBIX HACEKOMBIX (IIYEJIbl, KYSHEUUKH)
camMku romorameTHsb! (XX), a y caMIOB B XpPOMOCOMHOM Ha-
0ope ecTh TOJILKO O HA moJIoBast xpomocoma (X 0).

HacneposaHue NPU3HaKoOB, CUENMEeHHbIX C NOJIOM. B mOJIOBBEIX XPO-
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MOCOMAaX PAacIIOJIO}KEHO MHOMKECTBO PA3JIMUHBIX I'eHOB, 1 Ja-
JIEKO He BCe U3 HUX ONPEAEJAI0T IPU3HAKY, UMEIOIHUe OTHO-
mieHye K moJuy. Eciaum reHbl, OTBETCTBEHHBIE 3a KaKOM-TO
TIPU3HAK, PACIIOJIOYKEHBI B ayTOCOMAaX, TO HACJIeJOBAHUE OCY-
IIIECTBJIAETCSA He3aBUCHUMO OT TOT'0, KTO SABJISETCSI HOCUTEJIEM
reHa — OTeI UK MaTh. BeJb ayTOCOMEBI y caMIla U CaAMKH
OJIMHAKOBBI. Pacmoio)keHre reia B MOJOBOM XPOMOCOMe Ha-
3BIBAIOT CUENJeHUeM 2eHa C NoJloM, & CaM I'eH — CIeILIeH-
HBIM C IIOJIOM.

Hanpuwmep, y yesnoBexa B X-XpPOMOCOME PACIIOJIOXKEH JO-
MUHAHTHBIN reH (H), onpeaensioliuili HOpMaJIbHOe CBEPTHI-



BaHUe KPOBH. PellecCUBHBIN BapuaHT 3TOro0 reHa (/) mpuso-
OUT K CHUKEHUIO CBEPTHIBAEMOCTH KPOBH, Ha3LIBAEMOMY
remouaueit. Y-XpoMmocoMa He UMeEeT aJlJIeJIbHOM K 3TOMY
reHy napbl, ¥ IpuU3HaK (HECBEPTHIBAHNUE KPOBU) IIPOSIBJISIET-
cA Yy MY:KYUH Jake HeCMOTPSA Ha TO, YTO I'eH /i pellecCuBeH.

TaxuMm 2xe oOpasoM HacjeAyeTcs AaJbTOHU3M — HECIIO-
COOHOCTE Pas3JIudaTh KPACHBIN U 3€JIEHBIN IIBETA.

AYTOCOMBbI. NOJIOBbIE XPOMOCOMbI. rOMOrAMETHbIU
M TETEPOIrAMETHbIW NOJ1. CUEMJIEHUE N'EHA C NOJIOM

‘l& BbinosHuTe nNpakTuyeckyro pabory.

Pewexnue 3agay Ha HacnepoBaHve NPU3HaKkos,
CUErNNIeHHbIX C NONoOM
1. lMepeHecute B TeTpaab NPEACTABAEHHbIN HUXE anNrOpuUTM peLleHus
reHeTnyeckon 3agayun. MNpountanTe yCnoBmsa 3apa4uv Ha Hacnenosa-
HME NMPU3HAKOB, CUEMJIEHHbIX C MOSIOM, 1 3arnOfIHUTE NPOMNYCKX B as-
ropuTme.

Y yenoBeka rex, Bbi3biBaOLWMUN reMopunmio, peLecCcuBeH 1 Haxo-
antcsa B X-xpomocome, a anbbuHmnam obycnoBfieH ayTOCOMHbIM pe-
LLECCMBHbBIM reHOM. Y poauTenen, HopMasbHbIX MO 3TUM NPU3HaKaMm,
poauncs cbiH anbbuHoc 1 remodunmk. KakoBa BEPOATHOCTb TOrO, H4TO
Yy UX Cnegyowero cbiHa NPOSBATCSA 3TW ABa aHOMasIbHbIX NPU3HaKa?
KakoBa BEPOATHOCTb POXAEHUSA 300POBbIX A04epein?

ANropuTm pelieHiisi aangavn Ha HacsieqoBaHme rnpn3Hakos, cueriieHHbIX ¢ 1noJiom

. Banuwem 06bekT nccnepoBaHmns  0603HaYEHNE reHoB.

O6beKkT Fewn MpusHak

HopmanbHasa nurmeHTauus

YenoBek

Xb Femodpunusa

13
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Mo ycnoBwuio 3aga4v reHoTun cbiHa aaXPY. CnepgosartenbHo, Mo Nepso-
MY NPU3HaKy poanTenu 0OMKHbI ObITb FEeTEPO3UTrOTHLIMU, TaK KaK CbiH
nosly4aeT CBOK X-XPOMOCOMY OT MaTtepu, 3HAYUT, OHA reTepo3uroTHa
M Mo BTOPOMY MpuU3HaKy. 3anuviiemMm Cxemy ckpelumBaHua (bpaka) v
cocTaBuM peLéTky MNMenHera.

P AaXBXp < AaxBy
o, () NEIEIC)
l:1
AaXBxp
AaXBy
/.6 @aXBY

3anuwem oTBeT. BEposiTHOCTb NPOSIBAEHUS NPU3HAKOB anbbuHoca
n remodpunuka (reHoTun ) Y cnegyowero cbhiHa 3
BEPOATHOCTb POXAEHUA 300POBbLIX Ao4Yepen (reHOTun )
PewmnTe 3apayv Ha HacnegoBaHUE NPU3HAKOB, CLEMIEHHbIX C NOJIOM.
1. Y yenoseka OTCYTCTBME MOTOBbIX XE/1E3 3aBUCUT OT PELECCUB-
HOro CUENJIEHHOro C NoJIOM reHa. B cembe oTeu, 1 CbiH MMEIOT 3Ty aHO-
Manuio, a MaTb 300posa. 1) KakoBa BEpOATHOCTb, YTO CblH yHacneayet
BblLLUEYKa3aHHbIV NpuaHak oT oTua? 2) KakoBa BEPOATHOCTb POXAEHUSA
B 3TOM CEMbE J0YEPU C OTCYTCTBUEM NOTOBLIX XEenés (B %)?
2. Y KOLWEK reHbl pbiKero v YEPHOro useTa annesfibHbl 1 N10Kanm3ao-
BaHbl B X-xpomocome. OHU nepenanTcsa He3aBUCUMO, B CBA3U C HEM
reTepo3nroTbl MMeKT MNECTPYID (TPEXUBETHYI) okpacky. 1) Kakoe



KOJIMYECTBO Pa3HbiX PEHOTUMOB MOXHO MOAYYUTb NPU CKPELLUMBaHUA
TPEXWEPCTHOM KOWKN C YEPHbIM KOTOM? 2) KakoBa BepOSATHOCTb
nosiBNeHnUs TPEXLBETHOro Kota (B %)?

Bonpocsi

j

2.

CKONbKO MONOBbLIX XPOMOCOM B COMaTUHECKUX KETKaxX 4YenoBeka;
KOLLKW; Bepbnioga?

Kakoe KOnn4ecTBO MOI0BbIX XPOMOCOM COLEPXUTCHA B ANLEKNIETKE;
B cnepmaro3onge?

OT 4ero 3aBucUT Nnosn pebEHka y YenoBeka: OT XPOMOCOM ANLEKIETKM
W XpOMOCOM CNepmMaTo3oua0B8?

CKONbKO ayTOCOM Y Ap030dusibl; y HenoBeka?

Kakve npuaHaku Ha3bliBalOTCSA CLUEMNIEHHbIMU C NONIOM?

§ 3 2 « 3aKOHOMEPHOCTN UBMEHYNBOCTMU:

MmoandpukKauMoHHaAA USBMEHYUBOCTD.
Hopma peakuuu

POP20000OFPGOOONSS

1. YTo Ha3bIBaeTCcH HacNenCTBEHHOCTbIO?
2. Y10 Takoe uBMEeH4YUBOCTb?

OpHMM M3 CBOMCTB YKUBBLIX OPTaHU3MOB ABJIAETCA UX U3-
Mmenvyusocmsy. Ecay BereTaTUBHBIM IIyTEM (HampuMmep, pas-
MHOKasg YepeHKaMu CcTe0JiM) IMOJIyYUTh HECKOJHKO KYCTOB
CMOPOJMHEI U3 OLHOI'O KyCTa, TO, ECTECTBEHHO, '€ HOTUII BCeX
HOBBIX KYCTOB OyzeT oquHaKoBbEIM. OgHaKO (hDeHOTUIIBI DTUX
KYCTOB MOTYT CHUJIBHO OTJIMYATHCA APYT OT Apyra — II0 pas-
MepaM M KOJIMYeCTBY BeTBEH, JIUCTHEB, YPOXKANHOCTHY U T. I.
OTH pas3auyus MO IEJOMY PAAY IPU3HAKOB y PACTEHUM C
OAMHAKOBBIM I'€HOTHIIOM CBA3aHBI C TEM, YTO IIPOABJICHUE
JIefCTBUS OTHENbHBIX I'€HOB M BCETO TeHOTUIIA OPraHu3Ma 3a-
BHCHUT OT YCJIOBHII BHeIIHE# cpexnbl. Hampumep, ocBemieH-
HOCTB JJISI OJHOTO U3 3TUX KYCTOB OKasajiach OoJibIIeit, uem
Oas gpyrux. ny moyBa oA OOHUM M3 HUX Jiydllne ynoope-
Ha, WU OAUH M3 KYCTOB IMOJIy4aeT 0oJIbIlle Bjaru u T. 1. Ta-
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CocHbl B nec OAanHOKO pacTyLias cocHa
3%

Benka netom benka saumon

Puc. 60. MogudukaumoHHas N3MEHYMBOCTb

KUe M3MEeHEeHUs OpPraHu3Ma, KOTODhIe He 3aTParuBaioT ero
TreHOB ¥ IIOTOMY He IepefaloTCcs U3 IIOKOJIEHUS B IIOKOJIEHHE,
Ha3bIBAIOTCA MOOUPUKAUUAMU, & DTA HNU3MEHYUBOCTH —
MOOUPUKAUUOHHOIL.

14



Yamre Bcero Mogu(pUKaAIUAM IOABEPIKEHbI KOJIUYECTBEH-
Hble IPU3HAKU: POCT, BEC, ILJIOJLOBUTOCTD U T. 1I. (puc. 60).

Jisi pa3IUYHBIX NPU3HAKOB ¥ CBOMCTB OPraHM3MOB Xa-
paxTepHa 6oJbIIas WA MEHbIIAs 3aBUCUMOCTDH OT YCJIOBHM
BHelIHe#! cpenbl. Hanpumep, y yesioBeKa I[BET PAAYKKHU U
rpyIma KpPOBU OIIPEAENAIOTCA TOJHKO TeHaMW, W YCJIOBHUS
JKUBHU HA O9TH IPU3HAKHU BJIUATH HUKAK HE MOryT. A BOT
pocT, Bec, (husuuecKasa CUJIa ¥ BHIHOCJIUBOCTH CUJIBHO 3aBU-
CAT OT BHELIHUX YCJIOBUI, HAIIPUMED OT KOJUIECTBA U Kaue-
CTBa MATAHUSA, (PU3UIECKOM HATPY3KHU U Ap. IIpemensr Mmogu-
buKanMOHHON UBMEHYMBOCTY KAKOT'0-JIN00 IPU3HaKa Ha3bI-
BalOT HOPMOIL pearxyuu. VIBMEHYWBOCTH HNPHU3HAKA WHOTIA
ObIBaeT o4eHb OOJIBIIIOW, HO OHA HHUKOTAA HE MOIKET BBIXO-
JUTH 3a Ipeesbl HOpMbI peaknuu. Harrpumep, 4eioBeK MoO-
skeT npobekatrs 100 m3a 11 ¢, 10 ¢, 9 ¢, a BoT 3a 5 ¢ HE cMmoO-
JKeT HUKOTZa. ¥ ONHUX IIPU3HAKOB HOPMAa PEaKIUU OYEeHb
IMUpoOKa (HampuMep, HACTPUI IIEPCTU C OBell, Bec OBIKOB,
MOJIOYHOCTH KOPOB), a APyrue NPU3HAKU XapaKTEePU3yIOTCs
Y3KOHM HOPMO# peaKnuu (HanpuMep, OKpacKa IIepeTu y Kpo-
JUKOB).

VI3 ckasaHHOrO CJeyeT OYeHb BaXKHBIHA BBIBOJ. Haceny-
eTcs He caM IIPUBHAK, a4 CIOCOOHOCTH IPOABJIATH 3TOT IPU-
3HAK B ONPEAENEHHBIX YCIOBUIX, WA MOMXHO CKasaTb, UTO
HacJIeAyeTcA HOpMa PeakKIUy OpraHu3Ma Ha BHEIIHUE yCJIO-
BUS.

Wrax, MOXXHO IIEPEYUCIUTH CJIEAYIOIINE OCHOBHBIE Xa-
PAKTEePUCTUKYU MOAUMDUKAIITMOHHON U3MEHUNBOCTH.

1. MopudurammuoHHbIe UBMEHEeHUS He IIepPelaloTcs U3 I10-
KOJIEHUA B IIOKOJIEHUE.

2. MopucpuxkaumoHHbIe UBMEHEHUA IPOABIAIOTCA Y MHO-
rux ocobe¥l BUJA U 3aBUCAT OT AEUCTBUSA HA HUX YCIOBUA
cpennl.

3. MoguduxaiiMoOHHbIe H3MEHEHUsS BO3MOXKHBI TOJBKO
B IpejesiaXx HOPMBI PeakIUU, T.e. B KOHEUHOM CUETe OHU
OIIPEIeJISTIOTCS TeHOTUIIOM.

U3MEHYUBOCTb. MOAUDPUKALIUN. MOOAUDUKALIMOHHASA
U3MEH4YUBOCTb. HOPMA PEAKLIUU
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?z'& BbinonHute naboparopHyio pabory.

BoiseneHne uameH4YMBOCTM OPraHu3amos
[lens paboThl BbIIBUTb NMPOSIBAEHUS MOANDUKAUMNOHHOM U3MEHYUBOCTU Y Opra-
HU3MOB.
Xon paborsl
1. PaccmoTtpuTe npennoxeHHble BaM 00bEeKTbhI.
2. Wayuurte BHewWwHMin Bug, (hpeHoTun) kaxgoro obbekta (0TMeTbTe pas-

nnyusa B pasmepax, opme, okpacke n T. A.).
3. PesynbtaTbl BHECUTE B TabnumLy.

OO0BbEeKTbI OTMe4YeHHbIe pas3nuuusa

4. CpenanTe BbIBOA,

Bonpocesl

Kakune Trnbl USMEHYUBOCTU NPUCYLLY OpraHnu3Mam?

2. | Kakas n3meH4MBOCTb HasblBaeTcs moaudukaumoHHon? lMpuesegute
npuMeps.l.

3. | Kakue npusHaku opraHmama nogsepXXeHbl Mmogudukaumsam, a kakme
HeT?

4. | Yto Takoe Hopma peakumn?

5. | KakoBbl OCHOBHbIE MPUYKMHbI MOAUDUKALMOHHON U3MEHYMBOCTU OpP-
raHM3moB? :
6. | KakoBbl OCHOBHbIE XapPakKTEPUCTUKU MOAUPUKALUUOHHON U3MEHYU-
BOCTU?

e .

o~

SanaHusn

MopymaiiTe, Kakow opraHnam sy4dLue rnpucnocobsieH K yCloBusiM cy-
LEeCTBOBAHUS — C LUMPOKON U Y3KOW HOpMOI peakuun. CBOE npea-
rnoNoOXeHne NoATBEPAUTE KOHKPETHLIMU NMPUMEPaMU.
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§ 33 ] SaKOHOMepHOCTM N3IMeH4YnBOCTU:
MyTaUuMOHHaaA NSMEH4YUBOCTDb

1. Hacnepyiotcs nu mognpuxkauumn?
2. Yto Takoe reHoTun u peHoTun?

MyTtaumoHHaa uamenuneocTs. Urak, MoguduKkanoOHHEbIE U3MEHEHU I
He HacyenyoTca. OCHOBHAA NPUYMHA BOSHUKHOBEHUA HOBBIX
NPUBHAKOB U CBOMCTB Yy JKMBBIX OPraHM3MOB — 3TO IIPOSB-
JIeHVe MYyTaluil — MYmayuonnas udmenviusocms. Myma-
Yuu — ITO UBMEHEHUA INeHOTHUIIA, IPOUCXOLAIINE IO BJIUAI-
HueM (paKTOpOB BHEIIHEHN NJIu BHYTPEeHHEH! cpeasl (puc. 61).

MyTtaunn. BuepBole TepMuH «MyTanusa» 061 npegiiosked B 1901 r. ros-
JaHACKUM yuéHbiM ['yro ne ®@pusom, OMMCABIINM CAMOIIPOM3-
BOJIBHBIE MyTalluHU ¥ pacteHui. Myranuy mosiBISIOTCA PEegKo,
HO TIPUBOJASAT K BHE3AIHBIM CKAYKOOOPA3HBIM W3MEHEHUAM
IIPU3HAKOB, KOTOPbIE IIePeJal0OTCA M3 IIOKOJIEHUA B IIOKOJIEHUE.

MyTanum MOT'yT 3aTparuBaTh I'€HOTHUII B PA3JIUYHOM CTe-
IIeHU, ¥ O9TOMY UX JAEJAT Ha FeHHbIe, XPOMOCOMHBIE U Tre-
HOMHBIE.

I'enHble, MIIU MOYeYHbLe, MYMAY UL BCTPEYAIOTCA Hauboee
yacTo. OHM BOBHUKAIOT IIPU 3aMeHe OJHOTO WU HECKOJbKUX
HYKJICOTHIOB B Ipe/iesiaXx OJHOIO reHa Ha aApyrue. B pesyinbra-
Te B JAEATEJbHOCTU I'eHa NPOUCXOAAT U3MEHEHUA, CUHTE3UPY-
erca OeJIOK C M3MEHEHHOU MOCJIeNOBATEILHOCTHI0 aMUHOKIC-
JIOT ¥, CJIeOBATEIbHO, C UBMEHEHHEIMU CBOMCTBAMU, 4 B UTOT'e

Puc. 61. MyTtauyn y n1o40BOM MyLKN-8p030¢ Wbl
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KaKOM-TO IpU3HAK OopraHm3Ma OyZeT W3MEHEH WJIM YTpaudeH.
Hanpumep, Oiarogapsi TeHHBIM MyTaluaM OaKTepuud MOIYT
npruoOpecTy YCTOMUYMBOCTE K AaHTHOMOTHUKAM WJIA APYTUM Jie-
KapcTBaM, U3BMEHUTH (DOPMY TeJia, IBET KOJIOHUMA U T. .

XpomocomHbiMu MYMaAyusMU HA3BIBAIOTCA 3HAUUTEb-
Hble M3MEHEHUSI B CTPYKTYPE XPOMOCOM, 3aTparvBaroIiue
HEeCKOJIbKO reHOB. HampuMep, MOYXeT BO3HUKATH TaK Ha3bI-
BaeMas ympama, Korja OTphIBaeTcs KOHIIEBasd 4acTh XPO-
MOCOMBI ¥ IIPOUCXOJUT IIOTEPS YacTU reHoB. Takas XpoMo-
coMHadA MyTauus B 21-I XpOMOCOME y YeJIOBEeKa IPUBOIUT
K Pa3BUTHUIO OCTPOrO JIeiK03a — OEJIOKPOBUA, IPUBOASIINETO
K cMepTu. THOrIA M3 XPOMOCOMBI «BBICTPHUT'AETCI» U Pa3py-
IIaeTcs CpefHAA e€é yacTh. Takasdg XpPOMOCOMHAS MYTaIlUs
HasbpIiBaeTca Oeseyus. IlocnencTBusa Aenenuu MOTYT OBITH
PA3IUYHBIMU: OT CMEPTU WU TAIKEJIOr0 HACIEACTBEHHOTO
3aboJieBaHU (eCaU IOTEPAHA Ta YaCTh XPOMOCOMBI, KOTOPAasd
coZepaKajia BasKHbIe 'eHBI) 10 OTCYTCTBUS KaKUX-JIu00 HAPY-
meHuit (ecau yrepasa ta yacts JHK, B KOTOpoOii HET Ir'eHOB,
onpenesIsSoIINX CBOMCTBA OPTaHU3MA).

Emié ogme BUJ XPOMOCOMHBIX MYyTAlUil — YABOEHHE Ka-
Koro-Hubyanr e€ ydactka. Ilpm sTOM YacTh reHOB OynaeT
BCTPEUATHLCA B XPOMOCOME HECKOJbKO pas. Hampuwmep,
y Ip030(huJabl B OZHOU M3 XPOMOCOM HAIILJIX BOCBMHKPATHO
NOBTOPAIOIUNCA reH. Takoi B MyTanuit — dynaukayus —
MeHee OIIaCeH JJIsi OpraHu3Ma, YeM yTpaTa UIu JeJIelns.

IIpu uneepcuu xpomocoMa pa3pbIBaeTCsa B IBYX MeCTax, M
MOJIyYMBINIUHCA (parmMeHT, moBepHyBuuchk Ha 180°, cHOBa
BCTpPaWBaeTCA B MeCTO paspbkiBa. Hampumep, B yyacTKe Xpo-
MoOcOMEI cogepkarca reibl A—B—B—I'—II—E—iK. Mex-
ny B u B, I1 u E npousonwiu paspsiBel, (parmentT BI'Il nepe-
BEPHYJICSA U BCTPOUJICSA B Pa3phIB. B pe3yabTaTe y4acTOK XPO-
MocoMblI Oyzer umetrb cTpyKTypy A—B—I—I'—B—E—K.
Haxkomnel, BO3BMOYKeH IEepeHOC yd4acTKa OJHOM XPOMOCOMBI
K JIPYIroi, eii HerOMOJIOTUYHOM.

IIpu zenommuoii mymayuu MeHSIETCS KOJIUYECTBO XPOMO-
coM. Yamie Bcero TaKkme MyTal{iyd BOZHUKAIOT, €CJIA IIPU 00-
Pa30BaHUU TaMET B MEH03€e XPOMOCOMLI KaKOH-JIu0O IIapbl
pacxonaTcsa u 00e monazaioT B OJHY T'aMeTy, a B APYroi raMme-
Te OLHO! XPOMOCOMEBI He OyAeT xBaTraTh. Kax HaJIuuue JIAII-
Hel XpPOMOCOMBI, TaK ¥ OTCYTCTBUE €€ Yyalle BCEero IIPUBOLSAT
K HeOJIaronpuAaTHBIM M3MEeHeHUsM B ¢deHoTune. Hampumep,



IIPY HEPACXOXKAECHUU XPOMOCOM Y YKE€HIIIUH MOT'YT 00pa30BbI-
BaThCA AUIEKJIETKH, comepxkainue ase 21-e xpomocomsbl. Ec-
JIA TaKas AUIeKJeTKa OyAeT OIJIOAOTBOPEHa, TO HA CBET I10-
SAABUTCS PEOEHOK ¢ curdpomom Jlayna. ITU IeTH UMEIOT OYEeHb
XapaKTepHYIO BHEIITHOCTD, IaTOJIOTHUIO BHYTPEHHUX OPraHOB,
TSKEJIBIE YMCTBEHHBIE paccTpoiicTBa. K coskanenuio, meru
¢ cuaapoMoM JlayHa pOXKIAIOTCS JOBOJIBHO YacTO.

YacTHBIM CJIy4YaeM I€HOMHBIX MYTAIIUN SBJIAETCA NOJU-
naoudus, T.e. KpaTHOEe yBeJIWUYeHHEe YHCJIa XPOMOCOM B
KJEeTKaX B Pe3yJIbTaTe HapPYIIEeHUs UX PACXOKIECHU B MUTO-
3e uau meiode. ComaTuyeCcKue KJIETKU TAKHUX OPraHu3MOB
comepkar 3n, 4n, 8n 1 T. 1. XpOMOCOM B 3aBUCUMOCTHU OT TO-
0, CKOJIBKO XPOMOCOM OBLIIO B raMeTax, 00pasoBaBIINX dTOT
opraguaM. llomuiiomaus 4acTo BCTpedaeTcsa y OaxkTepuit
¥ pacTeHUuii, HO OYeHb PEAKO — Y KUBOTHBIX. MHOTHE BHABI
KYJbTYPHBIX pacTeHuut — noaunaoudst (puc. 62). Tak, mo-
JIUIJIOUAHBLI TPU YETBEPTU BCEX KYJBbTUBUDPYEMBIX UeJIOBE-
KoM 3JakoB. Ecam ramjaoufHblili Habop xpomocoM (72) AJIs
MINeHUIbI PaBeH 7, TO OCHOBHO COPT, Pa3sBOAUMEINA B HA-
MINX YCIOBUAX, — MAMKAs IIIIIEHUIa — UMeeT 10 42 Xpomo-
COMEI, T. e. 6n. IlomumrongaMu ABIAAIOTCA OKYJIbLTYPEHHAS
CBEKJIA, rpeuymxa u T. n. Kak nmpaBujio, pacCTeHUSI-IIOJIUILIO-
MBI UMEIOT TOBBINIEHHBIE XU3HECIIOCOOHOCTH, pasMepshl,
ILIOLOBUTOCTB U T. I1. B HacTosmee BpeMsa paspaboTaHbl cIie-
mUuaJbHBIE METOABI MOJyYeHuA moauiionnoB. Hampuwmep,
PACTUTENbHBINA s U3 0Oe3BPEMEHHHKA OCEHHEero — KOJXU-
IIIH — CIIOCOOEH pa3pyIllaTh BEPETEeHO JeJIeHUs IIpu 00paso-
BaHUU I'aMeT, B Pe3yJibTaTe 4ero II0JIy4aloTCs raMeTrhbl, CO-
gepoxainue mo 2n xpomocoMm. IIpu causHUU TaKUX raMer
B 3UT'0OTE OKaXKeTcsa 47 XpOMOCOM.

ITogaBisrolnee YUCIO MYTAIIUI HEOJIATOIIPUATHBI UJIA J1a-
’Ke CMEePTeJIbHBI JJIsI OpraHu3Ma, TaK KaK OHU pas3pynIaioT
OTPEeryJUPOBAHHBIN HA IPOTAKEHUN MUJIJIMOHOB JIET €CTeCT-
BEHHOT'O 0TOOpA IeJIOCTHBINA I'eHOTHII.

MpuunHbl mytauuii. Cnoco6HOCTHI0O K MYTHUPOBAHUIO 00J1a/1al0T BCe
KUBBIC OPraHU3MBI. ¥ KaXKJOW KOHKPETHON MYyTalluu eCTh
KakKasi-TO IPUYMHA, XOTS B OOJNBIINHCTBE CIIyYaeB MBI €€ He
3HaeM. OgHaxko o0Imee KOJUYECTBO MYTAIUN MOXKHO PEe3KO
YBEJINUYUTh, WCIOJb3yA PAa3IUUYHBIE CIIOCOOBI BO3AEHCTBUSA
Ha opranudM. @aKTOpPEI, BEIZBIBAIOIINE MYTAIIUU, IIOJIYIUTIT
Ha3BaHUE MYMAZEHHbLX.
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Puc. 62. NpossneHue noavnionan y BUHorpaaa

14

Bo-niepBBIX, CUIBHENIINM MyTareHHbLIM AeiicTBrueM oba-
IaeT MOHUBUPYIOIIee uaaydeHue. Pamgmanus yBeauduBaeT
YUCJI0 MYyTAIUi B COTHU Paa.

Bo-BTOpPBIX, MyTalXy BHIBLIBAIOT MYMAZEHHbLE Geu,ecm-
éa, KOTOpble AeiicTByIOT, Hanpumep, Ha [JHK, paspriBas 1e-
TIOYKY HYKJEOTHIO0B. ECTh BelllecTBa, AeMCTBYIOIIUE M Ha
IOpyrue MOJIEKYJIbI, HO TaKyKe Jalolye MyTalun. Briine y)xe



YIIOMHHAJCA KOAXUUUH, IPUBOAAIINNA K OJHOMY M3 BUIOB
MYTaIlui — IIOJHUILJIOUIUM.

B-TpeThux, K MyTanusaM IPUBOAAT ¥ Ppas3judHbIe (husuye-
CKMe BO3JEeMCTBUs, HAIPHUMEP HNOBEIIIEHHE TeMIIepaTyphl
OKPY KalolIel cpeabl.

W3 crasaHHOTO CTAHOBUTCA SCHBIM, KaK BaXHO, YTOOBI
B JKH3HU HAC OKPYKajJ0 KaK MOYKHO MeHbIe (DaKTOpOB,
BBIBBIBAIOIIMX MyTamuu. U y»X coBceM HeEpasyMHO I'yOUTH
CBOMX OyAYyIIUX OeTel, yrnorpebass CUJIbHBIE MyTareHhbI.
Hanpumep, TOKCHMKOMAaHBI IJs KPATKOBPEMEHHON IOTEpU
YyBCTBA PEAJHHOCTH NPUHUMAIOT BEIleCTBa, HAaHOCAIE He-
IIONIPABUMBIN yIIIep6 MHOXKECTBY KJIETOK OpraHM3Ma, B TOM
YUCJIe U TEM IIePBUYHBIM IIOJIOBBIM KJIETKAM, U3 KOTOPHBIX 3a-
TeM JOJIYKHBI PA3BUTHCA ANNEKJIETKY WU CIIePMaTO30U/AbI.

Taxum o0paszoM, MyTaIlMOHHAS U3MEHYUBOCTL UMEeT CJie-
JyIOIyie OCHOBHBIE XapaKTEePUCTUKU.

1. MyranuoHHbie U3MEHEHUS BO3HUKAIOT BHE3AIlHO, U B
pesyJibTaTe y OpraHu3Ma I0ABJISIIOTCS HOBBIE CBOMCTBA.

2. Myrauuu HacCHeAyIOTCA ¥ IepesaloTcs M3 MOKOJEeHUS
B IOKOJIEHUE.

3. Myrauumu He MMEIOT HaAIpPaBJIEHHOTO XapakTepa, T. e.
HeJIb3sI C JOCTOBEPHOCTHIO IIPECKa3aTh, KAKOM MMEHHO I'eH
MYTHUDPYeT IOJ AeiCTBUEM MyTareHHoro gaxropa.

4. MyTrauuu MOTYT OBITH IIOJIESHBIMY UJIY BPeSHBIMU JIJIs
OpraHu3Ma, JOMUHAHTHLIMYU UJIY PEIeCCUBHBIMU.

FEHHbIE, XPOMOCOMHBbIE U TEHOMHbIE MYTALUUWU. YTPATA.
OENEUNSA. AYVIUTUKALUUSA. UHBEPCUS. CUHAPOM OAVHA.
noaunaongua. KONXMUUH. MYTATEHHbIE BELLLECTBA

>ONPOCskI

1. | B 4ém OCHOBHbIE pa3nuuus Mexay MOAULMKALMAMU U MyTaumsmMmmn?

2. | Kakve Bugbl myTauuii Bbl 3HaeTe?

3. | HYeM MOXHO UCKYCCTBEHHO YBENNYUTbL YACIO MyTauuin?

4. | Kakue myTauum BCTPEYaloTCA Yalle — NonesHbie nnv BpegHbie?
3agaHus

MopymanTe, B YEM MOXET 3aK/Io4aTbCA NMpakTU4eckoe 3Ha4yeHmne uc-
cnepoBaHus NpuunH mytauumin. Obeypure aTy npodnemy B Knacce.
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§ 34’ « OCHOBHbIE MEeTO/bl CesieKLuUU PaCTeHWiA,
)XUBOTHbIX U MUKPOOPraHM3mMoB

1 99000 GOONOGOOCGEROROO

1. [ins yero BeAQyTCH CeNeKunoHHbIe paboTbi?
2. MNpuBeanTe NpUMepPbl NOPOA, XXMBOTHBIX, BbiIB€4EHHbIX 4€/I0BEKOM.
3. NMpuBeauTe NnpuMepbl COPTOB PACTEHUIA, NONYYEHHbIX Y4€JI0BEKOM.

Cenexyus — HayKa O MeTOJaxX CO3TAaHUS HOBBIX COPTOB
pacTeHui, IOPOJ YKMBOTHBIX U IITAMMOB MUKDPOOPTaHU3MOB
C HYKHBIMH YEJIOBEKY IIpu3HaKaMu. TeopeTuyecKue OCHOBbI
CeJIeKIIUH 3aKJIaAbIBaeT COBpeMeHHas reHeTuka. Cenekuua —
O/lHA U3 BaXKHEUIIHNX 00JIacTeil MPaKTUIECKOr'0 MCI0JIb30Ba~
HUsSI 3aKOHOMEDHOCTEH, MCCIeAyeMbIX IeHeTuKamMu. B pe-
3yJbTaTe CeJIEKIIMOHHON padoThl «paspadaThIBAOTCA» HO-
BbIe (DOPMBI OaKTepHii, pacTeHul, rpudOB, JKUBOTHBIX, 00JIa-

Hblo-remnwwvp ManmyTpok nonocarblii

':‘ sC VIJ 5
Puc. 62, Nopoabl AOMALLIHUX KYP

14



JaioIyue HAaCJeACTBEHHO 3aKpell-
JEHHBIMH OCOOEHHOCTSAMM, PE3KO
OTJIMYAIOIIUMH HX OT MCXOTHBIX
auKux BUAoB. OUeHb 4acTo Y KyJib-
TYPHBIX PACTeHUN U JOMAIIHUX
JKMBOTHBIX OTJENbHBIE IPU3HAKU
YCHUJIEHBI HACTOJNBKO, YTO MHX
JKU3Hb B IIPUPOAHBIX VCJIOBUAX,
T. €. 03 MOCTOSIHHOM ITOMOIIM Ue-
JIOBEKAa, MAeJIaeTCsd HEeBO3MOXKHOM.
Taxk, HanpuMmep, HE CMOI'YT BBI-
KUTH 0e3 YeJIOBeKa JIeKOpaTHUBHbBIE
IOpPOJBI cO0aK U roJrydei, IIOPOoAbI
JOMAIIIHUX CBUHEM M Kyp, 00Jb-
IIXHCTBO COPTOB pPAaCTEHMUM, yIOT-
pebasgeMbIX HAMU B ITANLY, U T. I. Puc. 64. Hukonan
Ho 3aTo KoJm4ecTBO IIHMINU, KOTO- VBaHosuy Basvnos
poe AT YeJOBEKY HCKYCCTBEHHO (1887—1943)

pasBoAMMBbIE JKUBOTHBIE M pacTe-
HUS, BO MHOI'O pas 0oJbIlle, yeM MOTJIM OBbI JaTh UX AUKUE
npeaku (puc. 63). I[Imonepom paspaboTKu HAYUYHBIX OCHOB
CeJIeKIIMOHHOM paboTsl B Halllel cTpaHe 0wl H. H. Bagunios
(puc. 64) u ero yuenuku. H. YI. BaBuioB cuuTas, 4To B OCHO-
Be CEeJICKIIUH JIEKUT MIPABUJIbHBIA BHIOOD I pa0OTHI MCXO/M-
HBIX 0c00€ei, UX reHeTHYecKoe PasHooOpasue U BIUAHUE OK-
pysKaiomei cpeabl Ha HPOSABJIEHUE HACHEeJCTBEHHBIX IIPU-
3HAKOB IIPU THOPHUAUBAIUY DTUX 0COOEI.

OCHOBHBIMM METOZAMM CEJEeKIUN JIOOBIX OPraHU3MOB
SABJIAIOTCA TUOPUAU3AUS T OTOOD.

T'ubpugusanma — 9TO IIPOIECC CKPEIUBAHUA POJUTEIIbH-
CKMX 0COo0el W mojiydeHue OT HUX rudpumoB. B pesynbrare
oTbopa cpeau STUX I'MOPUAOB HAXOLAT OCOOU C MHTEPECYyIO-
IMUMU YeJIOBeKa IPU3HAKAMU.

B zaBucumocTu OT ciiocof0a pPasMHOMKEHUS BUIA OTOOD
MOYKeT OBITh MACCOBBIM WX MHANBULYATbHBIM.

IIpu maccosom omobope wu3 mOTOMCTBa OEpyT pacTeHUdA
VIV JKMBOTHBIX C HYJKHBIMU IIPUSHAKAMU U CHOBA CKPEIu-
BAaIOT UX MEXKAY cO0OI, moaydasa ruOpuAbl BTOPOIO IIOKOJIE-
Hus. Cpeu HUX ONATH IIPOMU3BOAAT MACCOBBIA 0TOOD ocobeit
C HY’KHBIMU NIPU3HAKAMU #U T. . MaccoBblii 0TOOD OOBIYHO
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IPUMEHSAIOT OJI MePEeKPECTHOONBLIAEMBIX PACTEHUN U IS
JKUBOTHBIX. Tak, Hanpumep, ObLIN IIOJYYE€HbLI HORbIE COPTA
PoKH.

IIpu undusudyanrvHom omobOpe BBHIOUPAIOT OTHEJIBHYIO
0Cc00b C MHTEPECYIOIIUM YeJIOBeKa MPUIHAKOM U IIOJYYaIOT
oT Heé moroMcTBO. Takoil MeToJ, €CTECTBEHHO, HE MOJKET
NIPUMEHATHCA IPU CEJEKIUU JKUBOTHBIX, KOTOPHIE PA3MHO-
JKAIOTCA IOJIOBBIM IIyTEéM. Yalije BCero MeToJoM MHIAUBULY-
aJIBHOTO 0TOOpa CO3JAI0TCSA HOBBIE COPTA CAMOONBIISIOIIAX -
cs pacTeHui, KOra B PAa3MHOYKEHUHY YIaCTBYET TOJLKO OZHA
0co0b MIIEeHUIBI, OBCA, AUYMeHs. IIoTOMCTBO OJHOI camo-
ONBLIAIONIENCA 0CO0M IIPeACTaBIIsAET COOOM Lucmyio AUHUIO,
KoTopas Osaromapsa caMOONBIIEHUIO OYAET COCTOSTHL U3 I'0-
MOBUT'OTHEIX OpPraHu3MoB. Ecam KaKoe-TO pacTeHue XOPOIIo
pPasMHOXKaeTcsA BereTaTUBHBIM IIyTEM (U€PEHKOM, OTBOJLKOM,
IIPUBUBKAMHU), TO F'eTEPO3UTOTHBIE OCOOM MOXKHO COXPAHATH
o4eHb fouaro. IIpm mosIoBOM pPasMHOXKEHUU COPTOB, OTJIM-
YaIOIMUXCs BEICOKOW CTEIEeHbIO IeTepPO3UTrOTHOCTU, I[€HHBIe
CBOMCTBA COPTa HE COXPAHAIOTCH, U IPOUCXOAUT UX PacCIIern-
JIeHUE.

Tak xax y O0JIBIIMHCTBA CEJIBCKOX03ANCTBEHHBIX KUBOT-
HBIX IIOTOMCTBa OBIBae€T MaJi0, TO MHOTJA AJdA IIOBBIIICHUA
€ro 'OMO3UTOTHOCTU NPUXOAUTCS IIPOU3BOAUTH O/U3KOPOD-
CmeeHHOoe CKpew,uéanue, HaIpUMep CKpeluBaTh ObIKa M
KOPOBY, IPUXONAMIUXCSA APYT APYry OpaToMm u cectpoii. Ta-
KOe CKpellluBaHue B KAKOM-TO CTEIIEHU CXOJHO C CAMOOIIbLIe-
HUEeM y pacreHuit. IIpu 6/IM3KOPOACTBEHHOM CKPEIUBaAHUN
YaCcTO HOABJAETCSA IIOTOMCTBO C YCUJIEHHBIM IIPU3HAKOM, IO
KOTOPOMY BEJICA OTOOP, HO ITPY 3TOM JAPYrUe NPU3HAKU MO-
IyT pe3ko yxyaumuTbesa. Hanpumep, MoxkeT OBITH CHUIKEH
UMMYHUTET K 3a0ojieBaHUAM U T. II. Takue HeOJIaronpuarT-
HbI€ IIOCJEACTBUA OJIM3KOPOACTBEHHOIO CKPEIIUBAHUS Ha-
3BIBAIOT denpeccueil. Jlempeccusi y IOTOMCTBA BO3MOYKHA U B
TeX CAydYasx, KOIJAa CAMOOUBLIAIOT IIEPEKPECTHOOIIBLISIEMOE
pacreHue.

IIpu cxpemuBaHuu MeXXAy cO00M pasHBIX COPTOB pacTe-
HUM WX MOPOJ KUBOTHBIX OJHOTO BUAA IIePBOe TUOPHUIHOE
IIOKOJIEHUE OTJIMYAETCA KPYIIHLBIMU pasMepaMu, IIOBBIIIEH-
HOM YCTOMUYUBOCTHIO M TJIOJOBUTOCTHIO. OTO SABJIEHUE IIO-
JYYHJIO HagdBaHUe zemepo3uca. K cokaneHuIo, Ipu CKPenu-



Puc. (ifi.r['errqpqsuc’. 590'7,'{‘39,”?’"7', ubllflI]éHQKV(A)i,rc‘)vﬁlialidl:i‘tflvl;'! UbINIEHOK (b)

BaHUU TeTEPO3UCHBIX PACTEHUN MM IKUBOTHBIX MEMXKIY
co00i caenyroome MOKOJEeHUA TAKWMU BBIJAIOINUMMCT Ka-
yecTBaMHU He 00JamaioT, T.e€. I'eTePO3UC OBICTPO 3aTyXaer
(puc. 65).

Emé ogauM BaKHBIM METOJIOM CEJIEKIIUU SBJIAETCS IIOJIY-
YeHUe MEeXBUJOBBLIX 'MOPULOB, COUETAIOIINX B cebe IleHHBIe
CBOMCTBAa DPOJUTEILCKUX BUAOB. Mexceudosas zubpudusa-
yus 3aTPYAHAETCS TE€M, YTO TaKue r'mOpuansl He MOTYT pas-
MHOKAaThCA IIOJIOBBIM ITyTEM. Belb BO BpeMa Meiio3a XpoOMO-
COMBI JOJIXKHBI COMTUCH TOMOJIOTUYHBIMHY NapaMU ¥ KOHBIO-
TUPOBATH MEXIAy coboii. A y ocoleit, mame OMMBKHUX, HO
BCE-TaKU Pa3HbIX BUJOB ¥ YUCJIO XPOMOCOM, U UX (popma OT-
JUYAIOTCA APYr OT Apyra, U HOpMaJibHAs KOHBIOranus He-
Bo3MoOKkHA. OOMH 13 CcIIOCO00B IIPEosoJieTh OEeCIIonAe Mex-
BHJOBBIX TUOpHOB paspaboTan 3amMedyaTeJIbHBIM OTEYeCcT-
BenHblil renetux I'. II. Kapneuenko, patoras ¢ rubpuaom
peAbKU M KanycThl. I y peibKY, U Y KaIyCThl MalJIOUIHBII
Habop paseH 9 xpomocomam. I'mOpup mmesn 18 xpomocom
B KaskJo¥ KJeTKe (1o 9 oT KamycThl ¥ OT peAbKu) u 6611 Gec-
IJIOAHBIM, IIOCKOJIBKY «KAaIyCTHBIE» U «PeAeYHbIe» XPOMO-
COMBI MEMXJAy CO00M KOHBIOTMPOBATH B Mei03e He MOIJIH.
Torga I'. 1. KapreueHKO CyMeJI MOJYYUTH MOJUILIOUL I'ub-
puma, KOTOPBIN COZEPIKasl B CBOUX KJEeTKax mo 36 xpomo-
coMm: 18 «xanmycTtHbIX» U 18 «pemeunnix». Tenepb B Meiose
9 «KamyCTHBIX» XPOMOCOM CTaJIXI KOHBIOTHPOBATE ¢ 9 roMoJIo-
TUYHBIMY «KAIlYCTHBIMH» XPOMOCOMAaMH, a 9 «peedHbIX» —
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¢ 9 «pemeuHBEIMU» . B KasK0¥ raMeTe MOJIy4aJioch IO Iramjio-
uagHOMY HA0OPY «pPEeAeYHBIX» M «KaIyCTHBIX» XPOMOCOM
(9 + 9 = 18), a npu ONJIOAOTBOPEHUM BO3HUKAJ MEMBUIOBOM
OOJUILIONIHEIA Tuopua ¢ 36 xXpomMocoMaMu B KJIETKaX.
Taxum ob6pasom, I'. II. Kapnmeuenko mpeomoJiesn Oeciiiomue
MEyKBUAOBBIX 'MOPUAOB Y PACTEHUIA.

MexBUOBYIO TUOPUAUBAIIUI0 IPUMEHAIOT U B XKUBOTHO-
BozcTBe. Hanmpumep, ¢ APEBHOCTHU JIOAU UCIOJB3YIOT MYyJa.
My — rubpuj KOOBLIHUIIEI ¢ ocioM. MyJibl OeCIIOZHEI, HO
OUYEeHb CHJbHBI, BEIHOCJIUBEI, JOJIO JKHUBYT, 00JIaZaiOT CIIO-
KOMHBIM HpaBoM. IIpu moMoI MeXBULOBOM Ir'MOpUI3aI[ UK
IOJIYYEH TaKKe I'MOpUJ IINEeHUIbI U PXKU, HA3BAHHBIA TPU-
Tukajge. Tpurukamge JaéT MHOTO 3epHA ¥ KOPMOBOM 3€JIEHOM
MaccChl.

M=uorue KyJabTypHBIE PAaCTEeHUS NOJUIJIIOUILHBI, T.€. UX
XPOMOCOMHBIN HAabOp yBeJIMYEeH KPATHO 72 M B KJIETKaX CO-
nep:xarca 3n, 4n xpomocoMm u T. A. IlonumniaougHsie pacre-
HUA JIeTYe MEePeHOCAT 3acyXy U KoJieOaHUs TeMIlepaTyphl,
OTJINYAIOTCA KPYOHBIMH pasmMepaMu. Takx, OOJBIIHHCTBO
pacTeHui, CIIOCOOHBIX BBIJKUTH B CEBEPHBIX IIUPOTAX MU
B BBICOKOTODbE, ABJSAIOTCA nojuimrouzaMu. OgQHAKO y KH-
BOTHBIX MOJHUIIJIOUANA HEBO3SMOYKHA.

Ba'XHBIM CIIOCOOOM TOJIYyYEHUS HOBBIX COPTOB SBJISETCS
UCKyccmeenHblil mymazeHe3, KOrja, MoaBepras pacTeHUs
IDeUWCTBUIO NPOHMUKAIOINEro U3JYYEeHUS U XUMHUYECKUX Be-
IIECTB, BHIBBIBAIOIINX MYTAI[UH, MBITAIOTCSA HOJYUYUTE Opra-
HUBMBI ¢ HOBBIMHU IIOJIEBHBIMHM CBoOMCTBaMu. TaKuM IIyTEM
OBLIM IIOJIYYEeHBI HOBbI€ BHICOKOYPOKaWHbIE COPTA SUYMEHS U
numreHuIbl. Kpome TOro, mpu mOMOIIM MCKYCCTBEHHOT'O My Ta-
reHe3a BBIBEJIEHBI HOBBIE IITAMMELI OAKTepUNA U PaA3HOBUJ-
HOCTHU I'puOOB, BBIAENAIOIINE BUTAMMNHEI, IMHUIEBbIEe aMUHO-
KHUCJIOTBI, AaHTUOMOTUKY U T. II.

C xa)XabIM rojioM 0aKTEepUU U ONHOKJIETOUYHBLIE dYKapU-
OTBhI BCE 0OJIbIIIEe U OOJIbIIEe IIPUMEHSAIOTCA B PA3JIUYHBIX OT-
pacasax DPOMBIILIEHHOCTH. MHOrMe IIpoIilecchl IIPOU3BOACT-
Ba NHINEBBIX NPOAYKTOB, BUTAMHHOB, JIEKAPCTB OCHOBAHBI
Ha JesATeJbHOCTA MUKPOOPraHmM3MoB u rpuboB. IIpomeccsr
MOJIy4eHUA HeOOXOAUMBIX YeJIOBEKY BEIeCTB C IIOMOIIbIO
SKMBBIX KJIETOK HAa3BIBAIOT OuomexHosozueil. Baxrepum
NPUMEHAIOT AJIA IPOW3BOACTBA BUTAMUHOB rpynnsl B, mu-



IIEeBBIX ¥ KOPMOBBIX 0€JIKOB, aMUHOKHCJIOT, KOTOPBIX HEI0-
craér B numie. IlnecHeBble IpuOBI BBIZEJAIOT HECKOJIBKO
BHUJIOB BeIeCTB, youBaomux MuKpoosl. O0Iiee Ha3BaHUe Ta-
KHUX BEmeCTB — aHmubuomurxu. MUKPOOBI IOMOTalOT BbI-
JEJIATH IPU IepepaboTKe PyAbl IeHHbIE MeTAaJJIbl — 30JI0TO,
cepebpo, menb. MHOrue GaKTepUU U rpUOLI UCIOJIB3YVIOTCS
B CEJILCKOM XO03AUCTBE AJA O0PHOBI ¢ PA3JIMYHBIMUA BPEJIUATE-
asvmu. Hanpumep, 6akTepusa TaK Ha3LIBAEMOI'0 I'HUJIOKPO-
BUSA IPUMEHAETCA AJA O0PHOBI C BpeauTeaeM Jieca — Helap-
HBIM IIE€JKOIPALOM.

JJIis monydyeHUsl HOBBIX IITAMMOB MHKPOOPIaHU3MOB
NIPUMEHAIOT Pa3JInUyHbIe MyTareHsl. BaKTepUu 04eHb OBICTPO
Pa3MHOKAIOTCS 0ECIIOJIBIM ITYTEM, U 3aZladya YIEHBIX COCTOUT
B TOM, YTOOBI OTOMPATHh MUKPOOPTraHU3MBI C IIOJIE3HBIMU JIJISA
YeJIOBEKa CBOMCTBAMM.

CENEKUMUSA. TMBPUAUSALIUA. MACCOBbIA OTEOP.
MHAUBUAYAJIbHbIA OTEOP. YUCTLIE JINHUM.
BJINBKOPOACTBEHHOE CKPELLUWMBAHUE. TETEPO3UC.
MEXBUAOBASA TMBPUAU3ALIUA. UCKYCCTBEHHbIA MYTATEHES.
BUOTEXHOJIOMNSA. AHTUBUOTUKHU

Bonpochsi

| Mouyemy TeopeTnyeckoin OCHOBOM Cenekunm SBNAeTCa reHeTmnka?

i.

2. | Nepeuncnute MeToabl CeNeKUMOHHOM PaboThbl.

3. | Yem maccoBbiii 0TOOP oTnnyaeTcs OT UHOUBUAYANbHOr0?
4. | Yto Takoe retepo3nc?

Sananusg

MoaroToBbTECH K YPOKY-CeMUHapy «Cenekums Ha cnyxxoe yenoseka».
Tembl cooOLEeHn

1. «Cenekumsa — Hayka 0 MeTo4ax Co34aHMs HOBbIX COPTOB pacTeHui,
nopo/, XMUBOTHbIX N LUITAMMOB MUKPOOPraHn3mMoB. MeToapl cenekum-
OHHOW HayKu».

2. «[eHeTnKa — TeopeTmnyeckas OCHOBA CeneKkunmn».

3. «Bknag, n poctmxkeHus otedecTBeHHbIX y4éHbix (H. . BaBunosa,
. O. KapneyeHko, N. B. MuiypuHa 1 gp.) B passutum Cenekumnm».




Bonpock! gnga o6cyxaeHusa Ha ceMuHape

1. lNoyemy BbiBEAEHME HOBBIX U YNyYLIEHWE CYLUECTBYIOLMX NOPOA, U
COpPTOB — BaXKHOE rocyaapCTBEHHOE Aeno, nmetouiee 60nbLLoe 9KOo-
HOMMYECKOE U HAPOAHOXO3ANCTBEHHOE 3HaYEeHUE?

2. MNovyemy cuMTaloT, 4TO UMEHHO Cenekumsa JosmxHa ctaTb Hanbonee
9dPEKTUBHLIM CPEeaCcTBOM 00ECrneyYeHus YCTOMYMBLIX YPOXaeB U
BbICOKOW MNPOAYKTUBHOCTU CEJIbCKOXO3SMCTBEHHbIX PACTEHUN U XU-
BOTHbIX?

3. Moyemy mcxopHbli maTepuan MEeCTHOro NPOUCXOXAEHUs npen-
cTaBnseT 60/bLUYIO LLEHHOCTb AJ151 CEeNEeKUUOHHOM PaboTbl?

4. KakOBO 3HA4Ye€HUE pParioHUPOBAHUS CENbCKOXO3ANCTBEHHbIX KYJb-
TYp B YCNIOBUSIX HAaLLIEl CTPaHbl?

KpaTtkoe cogepXxaHue rnaBbl

P00 OOOPOOOGCOGOOOGDS
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Enuauna »KusHU — KJIeTKa. BeTpedyaoTesa KaK OLHOKJIEe-
TOYHEIE, TAK 1 MHOTOKJIETOYHBIE JKUBbI€ OPraHU3MBI.

JIx00031 opraEmsM — OJHOKJIETOUHBIN MM MHOTOKJIETOY-
HBI — IpeAcTaBJasgeT COO0¥M CIIOMKHYIO CAMOCTOSTEIbHYIO
CcaMOpPeryJupyoniyocsa XuByo cucremy. OH oOMeHuBaeTCsI
BEIIEeCTBOM U DHEPTHUel C OKPYIKAIOMIER cpeoii, CIIOCO0eH K
Pa3MHOXKeHWI0. MHOTOKJIETOUHOCTE Jajia KUBLIM OPraHu3-
MaM DPAJ IPEeUMYINecTB, I'IAaBHOE M3 KOTOPBIX — NOIOJIHU-
TEeJbHASI BO3MOKXHOCTh BBIXKUTH B HEOJIAronpuUATHBEIX YCJIO-
BuAX. Eciau paspymuTs HapyKHYI0 MeMOpaHy aMéObl, »KU-
BOTHOE HEMUHYEMO IIOTU0HET, a BOT PaspylIeHHue OJHOM UK
Jayke MHOT'UX KJETOK Y T'HAPHI He IIPUBENET K €€ rubesu.
MHOTrOKJIETOUHBIM OPraHu3M MOMHO CPABHUTH C IIOLBOSHOM
JIOAKOM, pa3feIEHHOM Ha MHOTYE OTCEKH. ¥ KaJOr0 OTCeKa
€CTh CBOM OCOOEHHOCTH, HO paspylIeHue OJHOT'O OTCeKa He
OPUBENET K Tubesia IMOBOJHOTO KOPadIs.

Y KaKIo¥ KJIeTKU B OPraHU3MEe €CTh CBOM 3aJadu: OJHU
KJIETKU OTBEUAIOT 34 [ABUIKEHUEe OpraHmama, APYyrue — 3a
Pa3MHOKEHHE, TPEeTh — 3a O0OPOHY OT BParoB M 3aXBaT ITH-
mu u T. . KoHedHo, 60JbII0€ KOJINYECTBO KJIETOK MHOI'OKJIE-
TOYHOT'O0 OPTaHU3Ma CHPABUTCA C TPYAHOCTAMU JIYUIIEe, YeM
O HA-eIVUHCTBEHHAS KJIETKA OaKTEepUU UJIU IIPOCTEHINEro.



Bce xuBBIe OpraHM3Mbl Pa3MHOXKAIOTCSA. PasMHOMKeHUe
MOKEeT OBITH OecCIoJIBIM U IIOJIOBEIM. @POopMBI 6ecIIoyioro
PasMHOKEHUA: IIOYKOBAaHUE, JeJIeHue Tejia, oO0pas3oBaHUe
CIIOD, BereTaTUBHOE PA3MHOMKEHUE.

ITosoBBIE KJIETKM Ha3bIBaIOTCA rameramu. I'ameTsl (op-
MUDPYIOTCS B IIOJIOBBIX JKeJIe3aX: CIIepMaTO30UAbl B CEMEHHU-
Kax, a AUNeKJeTKN — B AsUYHUKax. ['ameTsl, oOpasyronue-
cd B pe3yJabTaTe Meio3a, cofepKaT ramjIoOugHbIi (n) Habop
XPOMOCOM.

OmIomoTBOpEHHAA KJIeTKa — 3urora. OmiaomoTBopeHue
MOXKeT OBITH Hapy»KHBIM (BHE OpraHM3Ma) ¥ BHYTPEHHUM
(B opranuamMe CaMKH).

Y DOKPBITOCEMEHHBLIX PACTEHUM ABOWHOE OILJIONOTBOpE-
HUE.

WuapuBunyanbHOE Pa3sBUTHUE OpPraHM3Ma Ha3bIBAETCHA OH-
TOr€HE30M.

3aKO0H 3apOABINIEBOr0 CXOACTBA: B Ipeesax THUIIa aMOpu-
OHEBI OOHAPYKHUBAIOT U3BECTHOE CXOJICTBO.

Buoresernyeckuii 3aKOH: HWHAWBUAYAJIBHOE PAa3BUTHE
ocobu (OHTOreHes3) A0 OIPeAeIEHHON CTEIIeHU IOBTOPSAET MC-
TOpUYeCcKoe pasButue ((huiroreses) Buga, K KOTOPOMY OTHO-
CUTCS 9Ta 0CO0b.

T'eHeTuka — 3TO HayKa, M3ydyalolnas HACJEIACTBEHHOCTH
M U3MEHUYNBOCTH »KUBBIX OpraHusMoB. HaciencTBeHHOCTS —
9TO CBOMCTBO BCEX JKMBBIX OPraHM3MOB II€epelaBaTh CBOU
NPU3HAKYW ¥ CBOMCTBA W3 IIOKOJEHUA B MOKOJIeHue. V3ameH-
YUBOCTH — 3TO CBOMCTBO BCEX JKUBBIX OPraHU3MOB IIpHOOpe-
TaTh B IPOIleCCe PA3BUTUSA HOBBIE IPU3HAKY II0 CPABHEHUIO
C IPYTUMU OCOOSIMU BUAA.

dieMeHTapHAas eJUHUIIA HACJIEACTBEHHOCTH — I'€H — fAB-
asiercss 4acTeio moJsiekysabl [JTHEK. I'eHbl, OTBETCTBEHHEIE 3a
OAVH M TOT ’Ke IIPU3HAK, HAa3bIBAIOTCA ajlIeJbHBIMU. MecTo
PACIIOJIO}KEeHUSI I'eHa B XPOMOCOME HAa3bIBAETCA JIOKYCOM.
Ecou B KJIeTKax comeprkaTcsa ABa OMUMHAKOBBIX I'eHa KaKoro-
00 NpU3HAKA, 3TOT OPTaHU3M I'OMO3UT'OTEH II0 3TOMY IIPU-
3HAKY, a €CJIA I'eHbI pa3Hble, — I'€TePO3UTOTEH.

COBOKYIHOCTH BCE€X I'€eHOB opranmama — reHorun. Coso-
KYITHOCTH BCEX NMPUBHAKOB — (peHOTUI. TOT M3 ABYX AJLJIEJIb-
HBIX I'€HOB, KOTOPBIN IIPOABIAETCA B (DEHOTUIIE ¥ I'eTEePO3U-
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roT, Ha3LIBAETCS JOMUHAHTHBIM, a HENPOSABJISIOMIUMACT —
PeIleCcCUBHBIM.

I'. MeHenb, UCIIONB3YA THOPUAOJIOTUUYECKUN METOH, yC-
TAHOBHUJI OCHOBHEIE B3aKOHBI HACJIEICTBEHHOCTH: IIPABHJIO
enquHOo00pasusa ruOpPUIOB IIEPBOT0O TOKOJIEHUS, IIPABUJIO pPac-
IIEIJIEHNA, 3aKOH YHCTOTHI raMeT, IPaBUJIO HEe3aBUMCUMOI'O
HacJIeJOBAHUS IPUSHAKOB.

Eciu foMUHAHTHBIA T'eH He [0 KOHIA IOJaBJIsIeT pelec-
CUBHBIN, HAOJIIOJAETCA HEIOJHOe NoOMUHUpOBaHue. s yc-
TAHOBJIEHUS T'eHOTHUIIA OCO0ei, He pasjuJyaioiuxcsa mo ¢e-
HOTHUITY, WX CKPEIIUBAIOT C PEINEeCCUBHOM TI'OMO3UTOTHOM
0CO0BI0 — 3TO AHAJIUBUPYIOIIEE CKPEIMBaHUE.

IToioBBIE XPOMOCOMEBEI — 3TO T€ XPOMOCOMBI, KOTOPBIE
pPas3jingaioTCcAa y CaMI[OB U CAMOK.

VsmeHeHus1 opraHu3Ma, He 3aTpardBaloiiue reHOTUIIa U
He Iepearoluecs U3 NOKOJIEHUs B IIOKOJIEHUe, — MOIUMU-
KallMOHHAs M3MEHUYUBOCTH. llpenesbl MOAU(MUKAIMOHHOMN
W3MEHUMBOCTH — HOpMa peakmnuu. Haciemyerca He cam
IPHU3HAK, a4 CIOCOOHOCTH IPOABUTH 9TOT IIPU3HAK B OIIpeje-
JIEHHBIX YCJIOBUAX.

Wsmenenusa resHoruna — wMyTtanuu. Myranum OBIBAIOT
TeHHbI€, XPOMOCOMHBI€, T€HOMHBIe. IIpmYyuHBI MyTaui
KPOIOTCS BO BHEIITHEH CpeJie U MOTYT OBITH BBI3BAHEI 00JIyUe-
HUEM, XUMUYECKUMU U (hUBUUECKUMU BO3ACHCTBUIMU.

Ceneknus — HaAyKa O METOJAaX CO3LaHUs HOBBIX COPTOB
pacTeHui, ImOPOJ KMUBOTHBIX U MIITAMMOB MHKPOOPraHMU3-
MOB. TeopeTHUeCKO OCHOBOM CEJEKIIUHU SBJISIETCS I'eHeTH-
Ka. OCHOBBI HAYYHBIX METOJOB CEJEKIIMU B HAIlell CTpaHe
sasoxxuya H. V1. BaBuiioB. OCHOBHBIE METOAbI CEJIEKI[MOHHOMA
padoThl — rudpuaAU3an U U 0OTOOP.



Fnasa

NMonynauuMoHHO-BUAOBOU
YPOBEHbDb

C aTo#i rnaBbl Mbl HAYMHaEeM U3y4aTb 0COOEHHOCTH
CYLLLeCTBOBAHUS XXU3HU HA YPOBHSAX,
KOTOpbie MOryT ObiTb Ha3BaHbl HA4OPraHN3MeHHbIMU.
HayHéM ¢ NnonynsaumMoOHHO-BUA0BOrO YPOBHS,
KOTOPbIA OPraHu3yeTcs Toraa, Koraa CoBOKYNnHOCTb
OpPraHM3MOB OLHOIO U TOrO XXe BUAa Ha AJINTESIbHbIN
CPOK 00beanHAeTCA 00LKUM MecTooOuTaHueMm.

B aToi cucrteme ocylecTBnsioTCS
35IeMeHTapHble 3BOJIIOLUOHHbIE UBMEHEHUS,
BO3HUKalOLWMe, Npexae Bcero, B OTBET Ha BO3AeiNCcTBue
BHeLHUX PaKTOPOB OKpYyXXaloLien cpegbl.

N3 aTom rnaesbl Bbl y3HaeTe

M YTO TaKoe OMONOrMYEecKnin BUA, U KakoBbl €ro KpUTepUK;
m 4YTO Ha3bLIBAIOT NOMNYALMEN;
B roYeMy BaxHO 13y4aTb AeMorpaduyieckme
XapaKTepUCTUKW MOMYSALNA U YTO 3TO TAKOE;
B KaKOBbl MaBHbIE ABUXYLLNE CUJIbl 3BOSTIOLIN;
M Kak nosie3Hble U3MEeHEeHNs 3aKPensaTCs B Nonynsaumm
nop, AencTBUEM eCTeCTBEHHOro otbopa;
m Kak paboTaloT MEXaHN3Mbl BUA00OPa30BaAHUS;
B 4YTO Takoe Makpo- 1 MUKPO3BOJIOLUS.

i



§ 3 5 « MonynaunoHHO-BUAOBOMN YPOBEHb:
o0Lyas xapakrepucTmuka

1. Yro nsyuaert Hayka cucremarmka?
2. Kakue cucremaruyeckue kareropum Bam ussecthbi? NMpueeaure npume-
Pbl U3 KYPCOB 300J10rnvi ¥ 60TaHUKN.

MouaTune o Bupe. MHp JKHUBBIX CYILIIECTB COCTOUT U3 O'POMHOI'O KOJIN-
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YyecTBA OTJIMYHEIX APYT OT APYra PaCTeHUH, JKUBOTHBIX , TPH-
00B, MUKpPOOPraHusMoB. Bce OHHM OOJKHBI HOOBIBATH cele
OHUINY, 3aBOEBBIBATH JKU3HEHHOE IIPOCTPAHCTBO, Pa3MHO-
JKaTbcsA. B mpoiecce pemreHuss 3TUX NpobeM JKUBbIe opra-
HHU3MBI CMOrJIX 00pas3oBaTh MHOXKECTBO PAa3JIMYHBIX (DOpM,
Kakaasa U3 KOTOPHIX IIPUCIIOCOOMIACH K }KUSHU IIPU OIpejie-
JIEHHBIX YCJIOBUAX OKPYKAIOIEH CPeIbl.

Jlrogu paBHO OOpaTM/IM BHUMAHWE HA PA3JIMYUSI MEXKIY
OKPYKaBIIUMU WX KUBOTHBIMU U PACTEHUAMU U IIBITAJIUCH
WX CHCTEeMATH3UpPOBATH. B JpeBHHE BpeMeHa IPHU KJIACCH-
GbUKaTUY OPraHu3MOB MCIIOJH30BAJIMCh HE OMOJJIOTMYECKIIe
IPUHIIUIIBI, OCHOBAHHBIE HA BOBMOYXHOCTH IIPOCJIEAUTH €CTe-
CTBEHHBIE CBA3U MEXKJy OPraHM3MaMH’, a COBEpPIIeHHO APY-
rve MoAXonbl. ¢KMBOTHBIX, HANPUMEp, AEJIUJIIK Ha I0Je3-
HBIX, BDeAHBIX U 0€3pas3JuYHbIX IJId 4eJoBeKa. PacTreHus —
Ha JAIOIUX IIJIOAbI, BOJOKHO MU ApeBecuny. Ha ceromasm-
HUM IeHb, KaK BaM YK€ U3BECTHO, 9JIEMEHTAPHOM eIUHUIIeH
CUCTEeMATUKHU SABJISIETCS BUI.

Budom Ha3LIBAIOT COBOKYMHOCTHL OPraHM3MOB, XapakKTe-
PUBYIOIIUXCS OOIIHOCTHIO ITPOUCXOMKACHUS, O00JIaLaioIux
HAaCJIEACTBEHHBIM CXOJCTBOM BCEX NPU3HAKOB U CBOMCTB U
CIIOCOOHBIX K 0ECKOHEUHOMY BOCIIPOM3BEIEHHUIO CAMUX Ce0sa
IPU CKPEeIINBAHUN.



Kpurepuu enpga. B XVIII B. anrauiickuit Harypanuct [»xoH Peii 6611
IIEPBBIM, KTO IOILITAJICA OIPENENIUTh Kpumepuu 6uda — Ipu-
3HAKU, II0 KOTOPBIM MOYKHO CYAUTE O IIPUHALJIECHHOCTHI Opra-
HU3MAa K JaHHOMY BUAY. Bce MHAMBUAYYMBI, IPUHAAJICHKAII[IE
JTaHHOMY BUAY, cuuTal Peit, MOryT CBOOOLHO CKPEIUBATHCS
B IPUPOJE X NPOAYIIIPOBATEH IIOTOMCTBO, OTHOCAIIIEEC K TO-
My Ke camMomy Buzay. llaske ecau cpegu MOTOMCTBA B OJHOM
BBIBOJIKE ITOABJISTIOTCS IBA OTYETINBO PA3JIUYHBIX OPraHU3Ma,

R ;
BT P e S ) 3 i
Konnu Yay-yay

Puc. 66. Nopoapl cobak

15



16

OHHU BCE paBHO OyAyT IIPpUHAAJIEKATh K OJHOMY BUAY. Bce co-
0aku, HaIpUMep, HECMOTPSA Ha TO YTO Pa3HbIE IIOPOJLI BHEIII-
HE OYEHb Pas3InUaroTCs, COCTABJISIOT ONUH BuJ (puc. 66).

Benuxkwnit miBeackuii Harypasuct Kapsa Jluaaen, cospa-
TeJb HAYYHOU CUCTEMATUKM, ONPEAEJIsIJI BUABI KaK IIEJIOCT-
HbIe I'PYIIBI OPraHM3MOB, OTJIMYHBIE OT JPYTIUX KU3HEHHBIX
¢dopm 1o npusHaKaM CTpoeHusA. UHBIMU CIIOBAMM, HAJIUUME
YepT CTPOEHUS, KOTOPhIe AeJIal0T HEKOTOPYIO TPYNIIy opra-
HU3MOB IIOXOXKUMU APYT HA Apyra ¥ OJHOBPEMEHHO OTJINY-
HBIMHU OT BCEX APYTHUX I'PYIN, ¥ €CTh KPUTEPUI AJIA IPUYIUC-
JIEHUS UX K JaHHOMY BUAY.

ITpusHaKM CTPOEHUSA, KOTOPBIE MCIIOJIb30BAJ JIMHHEH I
BBIZIEJICHUSI BHUJOB, JAIOT HAM TIPUMED MOPPONL0ZULECKO2ZO
Kpumepus. B ero ocHOBE JIEJKUT CXOJICTBO BHEIIIHEr0 ¥ BHYT-
PEHHEro CTPOEHUA OPTraHu3MOB. B OCHOBe @pu3uosiozuiecko-
20 Kpumepus JIEKUT CXOJICTBO BCE€X IIPOIECCOB >KU3HEJe-
ATEJILHOCTU, U IIPEXKJE BCEro CXOACTBO PA3MHOYKEHUS, UTO
ompenessieT BOBMOMKHOCTD IIOJIYYeHUsI TOTOMCTBA ITPU CKpe-
I[UBAHUU.

OxHaKO OKAas3aJoCh,4TO BHEIIIHE HEepasJIUYUMbIe I'DYIIbI
OPraHMW3MOB MOT'YT IIPUHAJJEKATh K PasHBIM BHUAAM. Y Ué-
HbIe O0OHAPYKUJIHN TaK HasbIBaeMbIe 8U0bL-080UHUKU, PABIIN-
qalouiuecs JIAIIbL HabopaMW XpPOMOCOM. BHIBI-IBOWHUKN
BCTPEYAIOTCS CPeAM CaMbIX Pa3HBIX OPraHU3MOB: PBIO, Hace-
KOMBIX, MJIEKOITUTAIONIUX, pacTeHuii. He Bcerga cpadarsiBa-
eT M (PUBMOJIOTMYECKUN KPUTEPHUM; YCTAHOBJIEHO HEMAaJo
Pa3HBIX BUAOB, KOTOPbIE MOTYT CKPEIIUBATHCSI B NPUPOLE,
IPOU3BOAA IJIOLOBUTHIE TUOPUIBLI. ITO CIyUYaeTCs, HAIPU-
Mep, IIPpU CIIapuBaHUU CO0aK ¢ BoJaKaMu. I11040oBUTHIMEI MO-
ryT OBITH 'MOPUALI HEKOTOPBIX BHUAOB ITHUI (KaHapeulKu,
3A0IMKH), a TAKKe pacTeHU (TOI0JIA, UBBI).

ITosToMy mOMMMO Ha3BaHHBIX KPUTEPUEB IIPU OIpemese-
HUU BUAOBOW IIPUHANJIEIKHOCTU HUCHOJBL3YVIOTCS U JPyrHe.
I'enemuueckuil kpumepuii — XapaKTEPHBIX IJIA KaKJIOTO
BHJa HAOOp XpoMOCOM, UX pas3Mepsnl, (popma, cocras [THEK.
JKoN02UYeCKUTL Kpumepuil — MeCTO BUJIA B IIPUPOJHBIX CO-
of0IecTBax OPraHu3MoB, €ro CrueluaIn3anusa, Habopsl YCJIo-
BUM BHENIHEW Cpeabl, HEOOXOAUMBIX JJISI CYI[eCTBOBAHUA
Buga. I'eozpaguueckuil kpumepuili — obJyacTh pacrnpocTpa-
HEeHUdA BUJA B IIPUPOJE, T. €. apeas. Ucmopuueckuili kpume-



puit — OOLIHOCTHh HMPEAKOB, €AUHAA NCTOPHUSA BO3HUKHOBE-
HUA U Pa3BUTHA Buja. [JIa )KUBOTHBIX XapaKTepeH 3MmoJLo-
2uvecKuil kpumepuii — NPUCYILIUE TOJNBKO HAHHOMY BULY
0COOEHHOCTH ITOBEeHUA.

He cymecrByeT OZHOr0o abGCOJMIOTHOIO KPUTEPUA BHUAA.
ToNBKO B COBOKYIHOCTH OHM OIIPEeAeNAloT BuA. B mpupone
IIeJIOCTHOCTh BHUZA HOJAepKHuBaeTcA Onaromapa penpodyk-
MUBHOU U30NAYUU, KOTOPASA IIPEIATCTBYET CMEIIeHUIO
BUIOB IIPU IIOJIOBOM pasMHOMKeHuu. Taxasi nsondanusa odbec-
NeYnBAE€TCs MHOKECTBOM MEXaHU3MOB, HaIpHUMep pasjiu-
YUAMU apeaioB, Pa3HBIMM CPOKAMM HUJIM MeCTaMU Pa3MHO-
JKEeHUsA, OCOOEHHOCTAMU INOBEAEeHUS B OpPAdYHBIA IIEPUOJ U
MHOTUMM JAPYTUMU.

MNMonynsuuoHHas CTpykTypa Buaa. BiaaromosiyudHoe cyljecTBOBaHHE
Pa3JIMYHBIX BUAOB }KUBOTHBIX ¥ PACTEHUM TpeOyeT MOAX0 -
mux ycjoBuil oburanusa. IIpu nmepemenienun ocobeir u3 o-
HOM MECTHOCTH apeaJia B APYT'YIO 9TU YCJIOBUSI MOT'YT 3HAUM-
TeJIbHO MeHATbhCsA. IIpuuyéM HEKOTOpble U3 HUX MEHAIOTCI
IJIaBHO (KaK, HaIpuMep, TeMIIepaTypa IpPYU OPOABUMKEHUH C
Iora Ha ceBep), pyrue ocTaoTca 0e3 usMeHeHUu (Hampumep,
collepKaHue TUOKCHUAA YIJIepoia B BO3AyXe), a TPEThU MEHs-
1I0TCA CKauK000pas3Ho (KaK 9TO, HaIpUMep, IPOUCXOJUT C 13-
MEHEHUAMU COCTaBa U CTPYKTYPHI HOUB). BCE 3TO IpUBOLUT
K TOMY, YTO HOAXOAAIINE JJIA TOTO UJIU MHOTO BUAA YCIOBUA
(hopMuUpYIOTCA B IIPOCTPAHCTBE KaK OBl B BUAE OTHEJIBHBIX
OCTPOBKOB. BUABI 3aCeJIAIOT OTU HNOAXOAAIINE UM «OCTPOB-
KH», a IOTOMY PACIIPOCTPaHEeHLI HE PABHOMEPHO, a OT/AeNb-
HBIMHU I'pynnamMu. B aToM cocTouT cBoeoOpasue OmoJormye-
CKUX BUIOB — OHHU CYIIECTBYIOT B (h)OpMe MOIYIAIHIA.

ITonynayus — 3T0 rpynna OpraHu3MoOB OJHOTO BHUIA, 00-
JamaiUX CIIOCOOHOCTHIO CBOOOAHO CKpEIUBATHLCA W He-
OTPAaHUYEHHO JOJINO IOJJEPIKUBATH CBOE CYIIECTBOBAHUE B
JLaHHOM paiioHe apeaja. IloHATHE MONYIAIMU B OIIPENeIEH-
HOM CMBICJIE OJIM3KO C IOHATHUEM «ILJIEMSA», U3BECTHLIM BaM
U3 Kypca UCTOPHHU.

ITonynaunyu ogqHOTO BHUZA MOTYT OBITH OTHAEJIEHBI JPYT OT
Apyra 4€éTKUMHU rpaHunamMu. Hampumep, rpaHUIBI MEXKIY
NONYJAANUAMM BOAHBIX OPraHM3MOB NPOXOAAT IO OGepero-
BBIM JIMHUAM BOJOEMOB. ¥ MHOTHX BU0OB, OOMTAIOIINX B HA-
3€MHO-BO3AYIIHON cpeje, 'PAHUIBI MEXAY NOMYISAIUSIMUA
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00BIYHO PasMBIThI. YI3BECTHO, HAIIPUMEDP, UTO I'PAHUIBI TEP-
pUTODPUIi, 3aHUMAEMBIX HONYJANUAMHU MHOTUX I'DBI3YHOB
(JIeMMUHTOB, IIOJIEBOK U AP.), 3aBUCAT OT YHUCJIECHHOCTH dTUX
SKUBOTHBEIX. OHM Kak Obl NMYJILCUPYIOT, PACIIUPAACH IIPU
BO3PACTaHUM YUCJIEHHOCTU 3BEPHKOB U COKpAIlasch IIPHU eé
cumxennu. CeMeHa pacTeHUM MOT'YT IePEHOCUTHCA Ha 00JIb-
IIre PACCTOSHUA JKUBOTHBIMU, BETPOM H T. i. Kpome Toro,
pasHbIe IONYJIAIUY OLHOT'O ¥ TOT'0 YK€ BHUJA IITUI, KOHTAKTU-
PYIOT HAa MeCTaX 3MMOBOK HJIA BO BpeMs MUTDAIlUA.

CeonicTBa nonynauui. YcJIoBusa KU3HU B Pa3HBIX pailloHaAxX ape-

aja BHJla MOI'YT HECKOJIBKO pasnu4darbes. Iloa Bnuaauem
9TOTO B OTAEJBHBIX MOIMYJANUAX MOTYT BOSHUKATh U HAKaI-
JIUBATHCA CBOMCTBA, OTJIMYAIOIINE UX APYT OT Apyra. 9To MO-
JKeT IPOABJATHCA B HEOOJBININX PA3IMIUAX B CTPOCHUU OP-
TaHU3MOB, UX dKOJOTUUYECKUX, (DUBUOJOTUUECKUX U APYTUX
cBo¥icTBax. IHBIME CIIOBAMU, IONYJIAINN, KAK 1 OTAEJIbHEIE
OpraHusMsbI, 06JIafal0T U3MEeHYMBOCThIO. aK u cpexnu opra-
HHU3MOB, CPEAU IONYJIAIUA HEBO3MOXKHO HAWTHU JBE IOJHO-
CTBIO TOXKJECTBEHHBIE. VI3BMEHUYMBOCTH IIOIIYJSIHNA IIOBBI-
[I1aeT BHYTPEHHee pasHooOpasue BULA, €ro yCTOUYUBOCTH
K JIOKAQJIBbHBIM (MECTHBIM ) UBMEHEHUAM YCJIOBUMA }KUSHU, 110~
3BOJISIET €My NPOHHUKATh U 3aKPEILIATHCA B HOBBIX MeCTax
oburanusi. MoXHO cKasaTh, UTO CYIeCTBOBaHUE B (hopMe
MOMYJISIITUK ofboraiiaeT BUJ, 00ecCIeduBaeT ero IeJOCTHOCTD
¥ COXPaHEHN’E OCHOBHBIX BUJIOBBIX CBOICTB.

IMonynamuy coocOOHBI COXPAHATH YCTOMYUBOCTH CBOEH
CTPYKTYPBI BO BpeMEeHU U IpocTpaHcTBe. CTaiiky pbIO WM
BOPOOBLEB HEJIB3s HA3BATh MOIYJSAIMEH: TaKue I'PYIIIbl MO-
I'yT JIETKO paclajaThCs II0J BIUSHUEM BHEIIHUX (paKTOPOB
WIN CMeIIuBaThCa ¢ apyrumu. Ilonynsuuu He »KUBYT MU30-
nupoBaHHO. OHM B3aUMOAEHUCTBYIOT C IIONYJIAIIUAMI APYTUX
BHJOB, 00pasys BMeCTe C HUMHU OuomuueckKue coobuiecm-
6a — IIEJIOCTHBIE CHUCTEMEI eIé 0ojiee BHICOKOT'O YPOBHSA Op-
TaHU3aIVH.

BUA. KPUTEPUU BUOA: MOPDOJTIOrMHECKUNA,
dU3NONOrMHECKUN, FTEHETUMECKUIA, 9KOJIOMMYECKUMNA,
rEOrPA®UYECKUIA, UCTOPUYECKUI. APEAJT. MOMYSILIUS.
BUOTUYECKUE COOBLLECTBA

162



& BbirnonHuTe naboparopHyio pabory.

WayuyeHue Mopdonormyeckoro Kpurepus suaa
Llenb paboTsl: ONPeaesiuTb, MOXHO S TONLKO MO MOPOOrMYecKM NpuaHakam

CYAUTb O MPUHAANEXHOCTN OpraHn3aMa K onpeaenéHHoMy Buay.

Xon paborsl

g [
2.

3.

PaccmoTpuTe npegsioXXeHHble BaM 0O0beKTbI.
Cpenaiite nx Mmop@osnornyeckoe onmcaHume.

OO0BbeKTbI Mopdonornyeckoe onucaHme

CpoenawTe BbIBOA.

Bonpochi

SRR

=

KakoBa OCHOBHas LUenb knaccudukaumm opraHm3mMoB?

Y10 Takoe BuA 1 kputepuu Buga?

Kakune kputepun Buga BamMm U3BECTHbLI?

KakoBa pofib penpoaykTMBHOW U30NSUMM B NOALEPXAHUM LENoCT-
HocTu Buaa? MNMpueeante npumepsbi.

Y10 Takoe nonynaumnsa?

Moyemy Buonorvyeckue Buabl CYLLECTBYIOT B npupoae B dopme

nonynaunin?

i

SagaHusa

1.

CocTaBbTe CMMUCOK M3BECTHbIX BaM BUAOB PACTEHUI U/MAKN XUBOT-
HbIX. lMonbITanTECH CrPYNNMPOBaTH UX MO CTENEeHN MOPPONOrmM4ecko-
ro cXoAcTBaa.

O6bAcHUTE, NOYEMY HENb3S BbIAENUTb OOUH YHUBEPCalbHbIN KpUTe-
pun Bupa.

MN3y4ynB OCHOBHOM TEKCT naparpada 1 NO3HAKOMUBLLUUCH C JOMOSTHU-
TEeNbHbIM TEKCTOM, OOBbACHUTE, NOYEMY HEJb351 OAHO3HAYHO OTBETUTL

Ha BOMNPOC O KOJIMYECTBE BUAOB, XUBYLLUMX HA HALLEN nnaHeTe.

N
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dononHurenbHbie cCBegeHUs

Cronbko Bupoe Ha 3emne. Co BpeméH Kapna JInHHes, pa3paboTaBLlero cucre-

My Knaccudpukaumm opraHMamoB, B Mupe 6b1o onucaHo 1,5 MnH Bu-
[0B. 3TO CYLWECTBEHHO bosbLue, Yem oxungan cam JinHHen B XVIII B. He
BCE U3 XMBYLIMX Ha 3emfe BUOOB OnucaHbl U CUCTEMATU3UPOBAHbI.
[ns Takoro BbiBOgA MMEETCHA HECKOJIbKO BECKMX aPryMEHTOB.

Okono 1 MnH BUOOB (T. €. ABe TpeTu OT obLero yicna) obutaioT B
30He yMepeHHOoro knrmMara. OnbIT nokasbiBaeT, 4TO Npu 6osiee aeTanb-
HOM U3YHEHMM MHOIMX Py OpraHru3MoB yaaEeTcs 0OHAPYXXUTb MHOMO
HOBbIX BUOOB. 03TOMY MOXHO CHMTATb, YTO UX PEeaibHOE YNCO BOJIb-
e TOro, 4TO XK€ OTKPbITO, B MoATOpa pasa. Jpyrumu cnoBamu, NOTEH-
umanbHO B 30HEe YMepeHHoro knvmara obutaet He 1, a 1,5 mnaH BUaos.
VI3BECTHO Takxke, 4TO B TPONMUYECKMX 061acTax BUAOBOE pa3dHoobpasue
BbllLIe, YEM B YMEPEHHbIX, MO KpaHen Mmepe BABOoEe. ITO 03HAYAET, YTO
He MmeHee 3 MJTH BUOOB XUBYT B TPOMMKAX, HO MHOIMeE 0 CUX MOp He OT-
KPbITbl 1 HE onucaHbl. Takum 06pa3om, B OeNCTBUTENBHOCTU 3eMIlio
HacenseT B Tpu pasa 6osblue BUOOB, YEM 3apPErMCTPUPOBAHO Ha ce-
rOAHSIWHNIN AEeHb: UX HUKAK HE MeHbLUe 4—5 MIH.

K coxaneHuio, B Halle BpemMsa BuAbl UCHE3AI0T ObICTpee, HeXenu
MX yCreBaloT OOHAPYXUTb U ONUcaTb. ITO NPOUCXOAUT B peadynbraTe
paspyLieHust Mect obutaHusa, 0COBEHHO B TPONUKax, rae n3-3a BbiCO-
KOro oounusa Buabl y3KoCcneumanmanpoBaHsl, T. €. NPMcrnocodbneHb! K
XU3HW MPU CTPOro onpeaenéHHbIX YCoBUAX BHELWHeW cpenbl. He-
3HAYNTENbHbIE N3MEHEHUNA XOTS Obl OAHOIr0 13 3TUX YCIIOBUIA (TEeMne-
paTypbl, BNAXHOCTWU, OCBELLEHHOCTK), CBA3aHHbIe, Hanpumep, C Bbl-
pybkamu gepeBbeB, CTPOUTENLCTBOM AOPOr, MOFYT NMPUBECTU K MOJI-
HOMY MCYE3HOBEHUIO TEX WU MHbIX BUOOB PACTEHUIA N XXUBOTHbIX.
MoTeps B1uaa nmeet orpoMHoe 3HadeHue. Kaxabii n3 HMx HenoBToO-
PUM 1 BHOCUT CBOW YHUKAJIbHbIV BKNag, B GOpMUPOBaHUE YCNOBUA HA
3emriie, KOTopble, B CBOIO O4Yepeab, BAVSIOT U Ha Halle COBCTBEHHOE
cyLecTBOBaHME kak 610NorMYeckoro Bnaa.

§ 3 6 « SKosnorunyeckue ¢pakTopbl v YCIIOBUS cpeabl

P00V OOPINOIGOSPOES

1. NMouemy rpynrbl OPraHN3MoOB OAHOIO BUAa, HanpyMmep 3apocnu JI0THUKA,
Kpanuebl, OCOKU 1 Ap., BCTPEYaloTCs He NOBCEMEeCTHO, a Jivllb Ha onpe-
AenéHHbix yyactkax? Kakue aTo yyactku?

2. Yro usyuaet Hayka akonorua?
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MoHsTue 06 3konornuyeckux dakropax. CymecTBoBaHUEe KasKJOr0
OMOJIOTUYECKOT0 BuAa B (hopMe IMOMYJIAIIU CBA3aHO, IPeK-
Jie BCero, ¢ HeOJHOPOAHOCTHIO YCIOBUM OKPYIKAIOIIEeH Cpeabl
Ha Bcell miormmamau ero apeasua. JIroOble BHEIIHUE YCJIOBWUS,
OKa3bIBAIOIIME IIPSAMOEe WJIU OIIOCPEJOBAHHOE BIMSAHHE HaA
MOIYJIAINY, HA3BIBAIOT 9K0L02UudecKumu paxmopamu. OHU
OYeHb MHOT000pas3HbI KaK II0 CBOEM IMPHUPOJE, TaK M II0 Xa-
paxTepy BO3JEHCTBUA. ¥ CIOBHO COBOKYIHOCTH BCEX DKOJIO-
rudyecKux (hakTOPOB MOAPA3AENAIOT Ha TPHU OOJIbINHNE I'PYI-
bl — abuoTU4YecKue, OMOTUYECKHE U aHTPOIIOTeHHEIE.

Abuomuyeckue (paxmopvt — 3TO HaKTOPHI HEXKUBOU IPU-
POABI, IIPEXKJEe BCEro KJIMMAaTUUYECKNe — COJIHEYHBIN CBeT,
TeMIlepaTypa M BJA’KHOCTh. K 3TOH Ke rpymnmne (GpaxTopoB
OTHOCAT 6MOpPUiHble Kaumamuieckue (MeCTHbIE) garmo-
pbv. — penbed, CBOMCTBA IIOYBBI, COJEHOCTH, BO3AYIIHLIE U
MOPCKUE TeUYeHUsI, BeTep, paguaidio M T.H., KOCBEHHO
BJIMAIOIIYE HA OPTAHU3MBI.

Buomuueckue ¢paxmopbv. — 3TO BCEBO3MOKHBIE (POPMBI
BJIUSHUS KUBBIX OPraHU3MOB APYT Ha apyra. IIpu aTom op-
raHU3MBbI MOTYT IPHUHAAJIEKATH K ONHON ¥ TOH JKe UJIU K pas-
HBIM IIONyJIANUAM. B KayecTBe mpuMepa MOMKHO IIPUBECTH
TaKye B3aMMOOTHOIIEHHA, KaK OIBbLJIEHUE HaCeKOMBIMHU
IIBETKOBBIX PAaCTeHUH, II0efaHue OTHUX OPTaHU3MOB JAPYIH-
MU, KOHKYPEHIINIO MeXAY OpraHu3MaMHy 3a Te WX UHbIe BU-
OBl JKU3HEHHO BaKHBIX pecypcoB (OHUINY, IPOCTPAHCTBO,
CBET M T. I.), Iapa3uTU3M 1 MHOTOE Apyroe.

AnmponozenHovle (paKmopbl. — 39TO Te (POPMBI HeATeIIb-
HOCTH 4YeJIOBEKa, KOTOPhIe, BO3AEHUCTBYSA HA OKPYKAIOIIYIO
cpeny, U3MEHSAIOT YCJIOBUSA OOUTAHUSA >KMBBLIX OPraHU3MOB
WX HEIOCPEeJACTBEHHO BJIMAIOT HA OTAEJNbHBIE BHUABI pacTe-
HAN ¥ KUBOTHBIX. OqHUM U3 Hambojee Ba’KHBIX aHTPOIIO-
TeHHBIX (DAKTOPOB ABJAETCSA 3arps3HeHue. [[MoKcum cepsl,
JeTAINUIl 13 TPyO 3aBOJOB U BJIEKTPOCTAHIIUHA, COEIUHEHU ST
MeTaJIoB (Menu, IUHKA, CBUHIIA), cOpachkIBaeMble BO3JIE
PYAHUKOB MM COZEPIKallecs B BRIXJIOIMHBIX ra3ax aBToMa-
IIUH, OCTaTKU He(TEIIPOAYKTOB, OKa3bIBAIOI[HUECA B BOJOE-
MaxX I[OCJie MPOMBIBKM TaHKOB He(pTEeHAJIUBHBIX CYIOB, —
BOT JIMIIIb HEKOTOPHIE U3 3arpA3HAIOIINX BEIIEeCTB, OrPaHU-
YUBAIOIIUX pPacIIpoCTpPaHEeHUe OPraHu3MOB, OCOOEHHO pacTe-
HHUM.

165

=



Ycnosusa

BnusHue

1%

Muorue 3arpasHAIOIINE BEIlecTBa AEHMCTBYIOT KaK ALBI,
MIPUBOJASA K BEIMUPAHUIO IIENBIX BULOB PACTEHUMN WU KUBOT-
HBIX. [Ipyrue MOryT mepesaBaThbCsA IIO IeNAM IIUTAHUA, Ha-
KaIllJIMBATHCA B TEJIaX OPraHMU3MOB, BBI3LIBATH I'eHHBIE MyTa-
WY, 3HAYEHNE KOTOPBLIX MOXKHO OyJeT OLeHUTDH JIUIIE B Oy-

AYIIEeM.

cpefbl. YCIOBUSAMYU CPEABI, MU KONL0ZULECKUMU YCILOBUSL-
MU, Ha3bIBAIOT U3MEHSAIOIINECS BO BpEMEHU U IIPOCTPAHCTBE
abuoruueckue axkToOpPsI CPeAbl, Ha KOTOPhIE OPTaHU3MBI pe-
arupyioT II0-Pa3HOMY B 3aBHCHMOCTH OT UX cuibl. K Haubo-
Jiee BAXKHBIM abMOTUYECKUM (DaKTOpaM, OIIPeHeIsIONIuM yC-
JIOBUS CYILECTBOBAHUSA OPIaHM3MOB B MOIIYJIAIUAX IIPAKTHU-
YeCKH BO BCEX CpeJax *KM3HM, OTHOCATCA memnepamypa,
8JLANCHOCMb U C8EM.

3KONIOrMYECKUX YCNOBMIA Ha opraHu3ambi. JIx0060it Buxg opra-
HU3MOB CIIOCOGEH KUTH TOJIHKO B IIpefiejiaX OIPENeJIEHHOTO
UHTEPBaJIa TeMIIepaTyp, BHYTPU KOTOPOIrO TeMIepaTypHbIe
ycaoBus HauboJiee 0JI1aronpusaATHBI IJIs €ero CYIIeCTBOBAHUS,
a ero "XU3HEHHBIe HYHKI[MHU OCYILECTBIAIOTCA Hanboee ak-
TUBHO. I10 Mepe npubIKeHuA K PaHUIIaM TeMIIepaTypHO-
rO MHTEpPBaJia CKOPOCTH KUBHEHHBIX IIPOIECCOB 3aMeAJIAeT-
cd, a 3a ero npejeIaMyu OHU U BOBCe IIpPeKpalfaloTcsa — opra-
Hu3M norubaer. IIpesenbl TeMIepaTypHOA BEIHOCIUBOCTH Y
Pas3HBIX OPraHMU3MOB Pa3audYHbI. HeKoTopble BUILI CIIOCO0-
HBI BEIHOCUTE 3HAYUTEJIbHBIE KoJIeOaHusa TemuepaTypbl. Ha-
IPUMED, JUINANHUKY U MHOTHE 0aKTepuU MOTYT 3KUTH IIPU
caMoi pasauuHoi Temueparype. Cpeau KHUBOTHBIX HaU-
OOJIBIIINI AUAIIa30H TEeMIIEPATYDP BBIJEPIKUBAIOT TEIJIOKPOB-
Hele. TUrp, HanpuMep, OAUHAKOBO XOPOIIO IIEPEHOCUT KaK
CHUOMPCKUMA XOJIOJ, TAK W JKapy TPOIUUYeCcKux obsacreir UH-
nuy nan Manadickoro apxumesara. B Ha3eMHO-BO3LYIITHON U
Jake B BOOHOM cpejie TeMIepaTypa He OCTaE€TCs IIOCTOAHHOMN
M MOYKET CUJIbHO BaphUPOBATE B 3aBUCUMOCTH OT CE30HA I'0Zla
WJIA BPEMEHH CYTOK. B TPOMMKAaX CYTOUYHBIE KOJIeOaHUSA TeM-
mepaTypbl MOTYT OBITH BBIPAKEHBI CUJIbHEE, YeM CEe30HHBIE.
W HaobopoT, B YMEepPeHHBIX 00JacCTaX TeMIeparypa 3Hadu-
TeJbHO PasjinyaeTcs B pasHble BpeMeHa roja.

Boma — cocraBHas 4yacTh KasKJOr0 JKMBOI'O OpraHu3Ma,
OHa HeoOXOoAWMA IJIs ero HOPMAaJLHOrO (PYHKIIMOHUPOBA-



Husg. Ha nporsiykeHun OOJIBIIEH YaCTU CBOEM MCTOPUU KU-
Bas IpUpoja OblyIa IIpeACTaBIeHa NCKIIOYUTEIHFHO BOJHBIMU
opraHuaMaMu. 3aBO€BaB CyIlly, OHM TE€M He MeHee He yTpa-
TUJIA 3aBUCUMOCTH OT BOAbI. PacTeHus U3BIEKAIOT HYKHYIO
MM BOAY M3 IIOYBEI IIPU IIOMOIIY KOpHe#. JInmaiHuK MOy T
yJIaBJIMBATH BOAAHOM IIap U3 Bo3xyxa. Bce CyXOmyTHBIE MU~
BOTHBIE JJII KOMIEHCaIluu Heu30e)KHOW IoTepu BOABLI 3a
CYET UCIIApEHUs WU BBIJEJICHUA HYKIAIOTCA B €€ IIepUOau-
YeCKOM ITOCTyILIeHuu. MHOrre u3 HUX IIBIOT BOAY, APyrue,
HanpuMmep aMmpubuu, HEKOTOPLIe HACEKOMBIE U KJIEIH, BCa-
CBHIBAIOT €€ uepe3 IMOKPOBEHI TeJia B YKUAKOM UJIM mapoobpas-
HOM cocToAHNU. ECTh YKMBOTHBIE, CIIOCOOHEBIE ITOJIYYaTh BOAY
JIOBOJILHO CJIOKHBIM IIYTEM — B IIPOLECCE OKMCICHUS KU~
POB. 9TO, HAIIpUMEP, BEPOJIIOI ¥ HEKOTOPHIE BUALI HACEKO-
MBIX — PHCOBBI W aMOapHBIA MJOJTOHOCUKHU, IJIaTAHAS
MOJIb, MUTAIOIIHUECA KUPOM. ¥ KUBOTHBIX, KaK M y pacre-
HUM, IMeeTCsI MHOYXECTBO IIPUCIOCOOJIEHUN IJIs SKOHOMUU
BOJIBI.

CBeT COJIHIIA CHYKHUT IIPAKTHUUYECKU €JIUHCTBEHHBIM WHC-
TOYHHUKOM 9HEPIuM IJIs KUBOM npuponbl. HemocpeacTBeH-
HOT'O BJIMAHUS HA XUBOTHBHIX, II0 CPABHEHUIO C TEMIIEPaTy-
PO¥ MM BJIAXKHOCTBIO, CBET IOYTU He oxasbiBaeT. OH ciy-
KUT JIMIIIb CUTHAJIOM K IIePEeCTPOMKEe IIPOTEKAIOIUX B
OpraHMu3Me IIPOIECCOB, YTO IO3BOJIAET UM HAMJIYUIINM 00pa-
30M OTBEYATh HA IIPOUCXOAAIINE UBMEHEHUS BHEIITHUX YCJIO-
BUii. ¥ MHOTHX XUBOTHBIX YCJIOBUS OCBEIIIEHHOCTH BBI3LIBA-
IOT IIOJIOXKUTEJIHHYIO UJIY OTPUIIATEIHbHYIO PEAKI[HIO Ha CBeT.
HexoToprie Hacekomble (HOUYHBIE 0a0OUYKM) CJIETAIOTCA HAa
cBeT, Apyrue (TapaxkaHbl) usberaior ero. Haubosbiee sK0J10-
ruyecKoe 3HaUeHUe MMeeT CMeHa OHsS U Houu. MHorue »Xu-
BOTHEIE BEeIyT MCKJIIOUUTEJIHLHO JTHEBHOM 00pas Ku3Hu (00JIb-
IIXHCTBO IITHUII), APYI'HE€ — UCKJIIUYUTEJIHHO HOYHOU (MHO-
rvue MeJIKHMe TI'pPBIBYHBI, JIETy4We MBIIIM W Ap.). Meinxkue
pa4yKu, Dapsmniyue B TOJIIE BOABI, AePKATCSA HOYbIO B IOBEPX-
HOCTHBIX BOJIaX, a JHEM OIIyCKalOTCA Ha Iiayouny, msberas
CJMIIKOM SPKOI'O CBETa.

Bropuunble KaumMaTudecKue (paxKTopsl — BeTep, aTMO-
chepHOe TaBjeHUe, BLICOTA HAJI YPOBHEM MODSA U ApP. — TaK-
"Ke MMEIOT BaKHOe 3HAUeHHe B KOHKPEeTHOM MecTe (MecTHOC-
TH) OOUTAHMUA OPTAaHMU3MOB KaKI0Tr0 Buga. Hanpumep, BeTep

16



o0JamaeT CIHeNYIONIMM KOCBEHHBIM HAeMCTBUEM: YCHJIUBAA
UCIIapeHre, OH 00e3BOJKMBAET OPraHW3M; CUJIbHBIA BeTep
CIIOCOOCTBYET TaKiKe OXJIAMKIEHUIO0. ITO OKa3bIBAeTCSA BaK-
HBIM B XOJIOOHBIX MECTaX, Ha BBICOKOIOPBSAX WJIU B IOJSAP-
HBIX 00JIaCTAX.

SKOJIOTMYECKUE PAKTOPbI: ABUOTUHECKUE, BUOTUYHECKMUE,
AHTPOMNOrEHHbIE. 3KOJIOTMYECKUE YCJIOBUA: TEMIEPATYPA,
BJIAXKXHOCTb, CBET. BTOPUYHbIE KIIMMATUYECKUE PAKTOPDI

30MPOCbi

=k

Y710 Takoe akonornyeckune hakTopbl?

2. | KakoBa knaccudukaums akonormiyeckmnx GpaktopoB?

3. | YTo noHumaloT nog, ycnoBuaMnU cpenbl Unn 9KOSIOrMY4eCKUMN yCno-
\ BUAMU?
N

3agaHuna
1. | OxapakTepuayinTe 0COOEHHOCTU BANSAHUS 9KOJTIOrMYECKNX YCIIOBUIA HA
pasnuyHble BUObl OPraHn3mMoB.
2. | U3yumB OCHOBHOM TeKCT naparpada n no3HakOMmBLUMCH C JONOHU-

TesbHbIM TEKCTOM, CAEeNanTe BbIBOL O NPAKTUYECKOM 3HAYEHUU NU3y-
yeHus nonynauuii. lMpueegute npumepsl. Kakme cBorcTBa MOryT

Xapakrepu3oBaTb nonynauunio Kak rpynny Opl'aHM3MOB?

AdononHurenbHbie cCBe4EeHUSs

Hemorpadnueckme nokazarenn. Monynaumsa MOXeET pacTu, NoapasfensaTbes
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Ha 6onee Mesnikne NoArpynnbl, T. €. UBSMEHATLCA NOL BAUSHUEM U3Me-
HEeHUIA akonormyeckux ¢akrtopoB. Bce oty uameHeHusi MoryT ObiTb
OXapakTepmn30oBaHbl nokasaTtensamm (CBOMCTBaAMU), KOTOPbIE HEeNb3s
NMPUMEHUTb K OTAENbHLIM OpraHM3mMam, a TOJIbKO K MOnynsaumMn B ue-
oM — gemorpadguyeckumy rnokasarensamu. Cpean Hux: obuave (06-
wee ymcno ocobei), poxagaemMocTb (CKOPOCTb MPUPOCTA YNCAEHHOC-
TN), CMEPTHOCTb (CKOPOCTb COKPAaLLLEHUS1 YNCNEHHOCTU B pe3ysbTaTe
rmbenn ocobemn), Bo3pacTHoV cocTaB (COOTHOLLEHWE YUCAEHHOCTU
pPa3HOBO3pPaCTHbIX 0cobelt). T nokasaTenn BaxHO 3HaTb AJ1S MOHU-



MaHUS1 3aKOHOB, YNPaB/SIOLWMX XXUSHbIO NONYASALMA, NPOrHO3MUpPoBa-
HUSA MPOUCXOAALLNX B HUX NOCTOAHHbLIX UBMEHEHUNA.

N3yyeHne gemorpaduyecknx nokasarenem nmeet 60sbLIoe rnpak-
TU4yeckoe 3HadyeHune. Tak, Npu 3aroToBkax APEBECUHbI O4EHb BaXHO
3HaTb CKOPOCTb BOCCTAHOBJIEHUS leca, 4TOOblI NpPaBMIIbHO MIAHUPO-
BaTb MHTEHCMBHOCTb PybOK. HekoTopblie nonynsaummn XXMBOTHBLIX UC-
NONL3YIOTCA AN NONYYEHUS LEHHOIO NULLEBOIro UK MYLUHOIO ChipbS,
U3y4eHUEe ApPYrnux BaXHO C MEAUKO-CAaHUTAPHOMN TOYKU 3peHus (Ha-
npumep, nonynauum Menkux rpbi3yHOB — HOcCUTenen Bo3byautens
onacHoro gns yenoseka 3aboneeaHus). Bo Bcex aTux cay4daax Hac
MHTEPECYIOT, Npexae BCero, BO3MOXHOCTb NPOrHO3MpoOBaThb 3TN U3-
MEHEeHUs 1 perynuposartb ux. KpainHe HeobxoanmMo Ajist 3Toro 3HaTb
MPUYMHBLI U CKOPOCTb MONYSAUMOHHBIX U3MEHEHUIW, a Takke YMeTb
M3MEPATb Pas3NnYHbIEe NapameTPbl ATUX MPUPOLAHbLIX OObEKTOB.

§r 3714 MpoucxoxapeHue BUAOOB.
PasBuTtre 3BONMIOLMOHHBIX NMpeaAcTaB/IeHUN

o000 eo0O0OGOOGO

1. Y10 BaM U3BECTHO O NMPOUCXOXAEHUU PACTEHUN U XKUBOTHBIX?
2. Y1o Takoe asoniouua? Kakue pokazarenbcrBa €€ CyweCcTBOBaHUA BaM
WU3BECTHbI?

lMpoucxoxpenne BNAoB. B Hacrosimee BpeMsi GMOJOrMUYECKOM HAy-
KO HaKOIJIEHO OI'POMHOE KOJIMYECTBO (paKTOB, IMO3BOJIAIO-
X YTBEPXKOAATh, 4YTO BCE pasHOOOpasue BUAOB Ha HaIleH
IJIaHeTe ABJIAETCA pedyjabTaTroM agosouyuu (oT jgar. evolu-
tio — pasBEPTHIBAHMWE) — HEIPEPBIBHOTO U HEOOPaTHMOTO
mpoliecca MCTOPUYECKOT0 PasBUTUA IIPUPOABLI. B coBpeMeH-
HOI OMOJIOTHH DBOJIIOI[USA pacCMaTpUBaeTCA KaK CUJia, Beoy-
mas K 00pa3oBaHUIO HOBBIX (hOPM OPraHU3MOB, Kak IIpoIece,
6sarogapsa KOTOPOMY JAOKJIETOYHBIE (DOPMBI KUSHU, BOBHUK-
mwue OoJsiee 3 MJIDJ JIET Ha3a/l, JaJId HAYAJI0 UCKJIIOYUTEIHHO
CJIOYKHBIM MHOTOKJIETOUHBIM OpraHmM3MaM HAalllero BpeMeHH.
Bce opranuamsl ¢CBA3aHbI MEXKY COOOU IO TPOUCXOKIEHUIO,
IIOCKOJIBKY 9BOJIIOI[MOHUPOBAJIM OT OOIIINX IIPEIKOB.

PasButue 3BONIOLMOHHbIX NpejcTaeneHni. Emé ¢mmocods! aApes-
HOCTH OTMEYAaJH, YTO CPEJU YKUBBIX CYII[ECTB MOJKHO OTBHIC-

16



KaTh IIPEeCTaBUTEJIEN KaK O4eHb IPOCTHIX,
IPUMUTUBHBIX, TAK ¥ OYEHb CJIOMKHBIX
¢dopm. TpagummoOHHO 5TO OOBACHANHU [e-
ATeNbHOCTHIO TBOpPIIA, CO3JABIIErO «IENb
OBITHS», T.€. BCE BO3MOKHOE pasHooOpa-
sue KuBoro. IIpu aToM u3yuyeHue opranmns-
MOB, UX CBOMCTB, BBAUMOOTHOIIEHUA MEMXK -
Ay HUMM MHOIME YY€HBbIe pacCMaTPUBAJIU
KakK croco0 Jy4irero moHuMaHua bBora.
Jaske OCHOBOIIOIOXKHUK cucTeMaTuxku Kapa
JlunHeil TBEPLO BEPUJ, YTO BCE CBOMCTBA
JKMBOTO — pPe3yJibTaT BoKecTBeHHOro 3a-
MBICJIA.

B nepBoit monoBune XVIII B. yuyéHble
OIMCAJIM MHOTO HOBBIX BUJOB JKHUBOTHBIX

Puc. 67. Xan Batuct u pacreHuii. K sTomy ke BpemMeHU ObLIN
Namapk (1744—1829) [OJIy4eHbI IIE€PBHIE ITAJeOHTOJOTHUYECKUe
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JaHHBIE O BBIMEPIIUX BHAax. VaydyeHue
MCKOIIaE€MBIX OCTATKOB PACTEHUI U YKUBOTHBIX 00HADYKUIIO
KakK OBl IIOCTYyIaTeJbHOE ABUXKEHME OT IIPOCTOT'O K CJIOMKHO-
MY, OT IPDUMHUTHUBHBIX K BCE 00Jiee OpraHm3oBaHHBIM (hopMaM
JKUBHU. ITO ABJIeHUE TPeOOBaJIO 00bACHEHUS.

OpH¥M U3 NEepPBBIX, KTO HMONBITAJICSA Pa3paboTaTh TEOPUIO
aBostonuu, Ob11 Han Bamucm Jlamapk (puc. 67). Cornac-
HO ero ujee, Bce OMOJOTHMYECKUE BUABI, BKJIOYASA YEJO-
BeKa, [POMBOUIIX OT APYrUX BHUAOB. JlaMapk IoHMMAJ
9BOJIIOIIUIO KaK IIPOIEecC IPOIrPECCUBHBIX M3MEHEHUIl OT
OZHOM (hOPMBI K APYTOM, OT IIPOCTOTO K CJIOXKHOMY. OnHAKO
OH OIIMOOYHO BBIBOAWJ (PAKTOPHI SBOJIIOIMUHU U3 OYyATO OBI
IIPUCYILEr0 BCEMY KHUBOMY CTPEMJIEHHS K COBEPIIEHCTBO-
BaHUIO.

IBOJIIOIIMOHHAaA Teopua Jlamapka OCHOBBIBAJIACh Ha Ha-
cJIefOBaHUM OpPraHU3MaMU BHOBb NPUOOPETEHHBIX CBOMCTB.
OH moJiaraJi, 4TO ONpe e IEHHbIe OPraHbl UM CUCTEMEBI Opra-
HOB Y YKMBOTHBIX U PACTEHHUH II0 Mepe YIPAKHEHUS JOJIKHBI
COBEPILIEHCTBOBATHLCS, a 3aTEM 3aKPEMJISITHECA B CICAYIOIMUX
noKoJeHuAx (puc. 68).

B mauvasme XIX B. IpOM30mIIEN MHTEHCHUBHBIA POCT IIPO-
MBIIIJIEHHOCTH CTPaH 3amagHoi HKEBpOIIbI, KOTOPBINA gaJa
MOUIHBIA UMOYILC AJIsi OYPHOI'O PA3BUTUA HAYKU U TEXHU-
Ku. O0ImUpHBIE MaTepuaJibl 3aMOPCKUX SKCIEeAUIINI obora-



Puc. 68. YnpaxHeHue
opraHoB (no Jlamapky)

IIaJN TPEeJCTaBJICHUSA O PasHOOOPa3uM KUBBIX CYIIIECTB,
a OMMCAHUSA CUCTEMATUYECKUX I'PYIII OPraHU3MOB IPUBOLM-
JIX K MBICJIX O BOBMOYKHOCTH uX poacTBa. O6 aToM »Ke cBUIe-
TEJIHCTBOBAJIO IIOPA3UTEIBHOE CXOLCTBO 3apOABIIIE XOpHO-
BBIX, O0OHAPY/KE€HHOE TIPU M3YYEHUU IIPOIECCOB MHIAUBULY-
aJIbHOT'O Pa3BUTHA KUBOTHBIX. [lJIss HAYYHOro 00'bsICHEHUS
MOCTYIIAIOIIUX CBEeAEeHUN HYIKEH OBLI MreHUuaJbHBIA yM, CIIO-
COOHBIN 00OOIMUTH OIPOMHBINA MaTepuaJj, CBA3aTh Paspos-
HeHHBIe (PaKThI CTPOMHOM cucTeMOi paccyskaeHuii. Taxum
y4éHBbIM okasajycsa Yapas /lapéur — BeIUKUNA aHTIIUHACKUN
OMOJIOT, 3aJIOKUBIIUI OCHOBBI COBDEMEHHOM TEOPUU DBOJIIO-
nuu OroJioruuecKux BuaoB (puc. 69).

OcHoBHbie nonoxexHusn teopun Y. [lapsuHa. 3acayra [IapBuHa co-
CTOUT B TOM, YTO OH PACKDHBLJI I'IaBHEIE Q8UNCYUUe CUTLbL I80-
A0YUU, O0BACHUB U3MEHEHNE OPraHU3MOB UCKJIIOUYUTEIHLHO
JefcTBUEM 3aKOHOB IIPUPOALI €3 BMelIaTeJIbCTBa CBEePXbec-
TEeCTBEHHBIX CUJI. B OCHOBY cBOEro o0'bACHEeHU DBOJJIOIMOH-
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HBIX IporeccoB Y. [lapBUH IOJIOMKHJI
OOHATUA U3MEHYUBOCMb OpP2AHU3MO8,
bopvba 3a cyuecmeosanue u ecmecm-
8EeHHbLIL ombop.

Teopuio Japsura MOKHO chHOpMyIHU-
POBaTh B BHUJE CIAELYIOIIUX IPUHIIUIU-
aJIbHBIX MOJIOKEHUH.

1. Bce oprammsambl, HaceJadmOIue Ha-
1y IIJIaHeTY, M3MeHUYUuBbI. HeBO3MOIKHO
HAWTU ABYX HOJHOCTBIO TOXKIECTBEHHBIX
KPOJILKOB, BOJIKOB, SAIIEPUI, UJIU HHBIX
NpUHALJIEIKAIUX K ONHOMY BUAY MKU-
BOTHBIX WU PACTEHUM.

2.B npupome poskmaercsa ocobeit
Ka’sKJoro Buaa OOJIbIIIE, YeM II0O3BOJISIOT

Puc. 69. Hapns lapeun IIPOKOPMUTE PECYPCHI CPebl. OTO BEAET

(1809—1882)

K O0oprbe 3a CyIIecTBOBAHUE MEXKIY HIU-
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Mu. B pesyibTaTe BBIXKUBAIOT 0COOM, 00-

Jajainiue Haubosee BHITOAHBIMYU B JTaH-
HBIX YCJIOBHAX CPeAbl IPU3HAKAMU, T. €. IIPOUCXOAUT ecTe-
CTBEHHBIH 0TOOP.

3. CoxpaHEHHEBIE eCTeCTBEHHLIM OTOOPOM 0CO0U OCTaBJISI-
IOT HOTOMCTBO, IIepeflaBas CBOM IIPU3HAKH IIO0 HACJIEJACTBY.
910 obecrieynBaeT CyIeCTBOBAHME TOrO MJIXM MHOI'O BUAA HA
MPOTSKEHUH JIUTEJIHHOTO BDEMEHH.

4. Tax KakK ycJIOBUS CpeAbl B Pa3HbIX yYacTKaxX apeaja
MOTYT pas3jixyaThCAd, TO U IIPUCIIOCOOJIEHUA (DOPMUPYIOTCS
pasHble, T.e. UAET PaCXOXKAeHHe IIPU3HAKOB OPraHU3MOB,
BeJylllee K IIOABJIEHHUIO HOBBIX BUJOB — BHJI000Pa30BaAHUIO.

XoTsi MHOTME KPUTUKOBAJIYM U KPUTHUKYIOT B HACTOAIIEE
BpeMsa Teopuio [lapBuHa, ero uaeu CToJb yoeguTeabHo 000-
CHOBAHHBI, YTO OOJBIIMHCTBO YYEHBIX IIPUHUMAET UX U IO
ceit JeHb. B XX crosieTuu 9BoJIIOIMOHHOE yueHue Y. [lapBu-
Ha OBLIO Pa3BUTO U KOHKPETHU3MPOBAHO Ojaromaps cosja-
HHAIO XPOMOCOMHOM TEOPHM HACJIEACTBEHHOCTH, PA3BUTHUIO
MOJIEKYJIIDHO-T€HeTUUECKUX MUCCIeoBaHUMi. BKJOUeHUE
JOCTHYKEHUM 9TUX M APYTrHUX OMOJIOTUYECKUX AUCIIUIIINH
B JTaPBUHOBCKYIO KOHIEIIIUIO IIPUBEJIO K CO3LAHUIO COBpe-
MEHHON CUHMemu4eckoil 960LI0UUOHHOI meopul, B OCHO-
Be KOTOPOH JIeKaT HPEeJCTaBJIEHUS O TOM, UTO BCE IPOIEC-



ChI, BeAyIlle K M3MEHEHUSAM BUJa, HAUMHAIOTCSA HA YPOBHE
OTAENBbHBIX NONYAAUUN BuUAa. VIMEHHO HONYJANUU HIrpa-
0T BaXKHEUIIYIO POJIb B 9BOJIIOIMOHHBIX IIPE0OpPa3oBaHUAX
BHUIA.

SBOJIIOUUA. TEOPUA OAPBUHA. ABUXYLUUE CUJ1bl 9BOJTIOLIUN:
U3MEHYUBOCTb, BOPbBA 3A CYLLECTBOBAHUE, ECTECTBEHHbIN
OTBOP. CUHTETUYECKAY TEOPUSA DBOJIIOLLIAA

1. | YTOo NnOHMMAIOT Nog, 3BOAIOUMEN NPUPOOLI B COBPEMEHHO buonornm?
2. | Yto aBngeTca pyHOaAMEHTaIbHbIM CAeACTBUEM MPU3HAHUSA CYLLLECT-
BOBaHUS 9BOIOUMN?

3. | Kak X. B. Jlamapk 06bscHs1 MHOroobpasue BUaoB U NpucnocobeH-
HOCTb OPraHM3MOB K KOHKPETHbIM YCA0BUAM Cpeabl?

4. | B 4éM 3aks04aloTCs OCHOBHbIE NONOXeHUs yyeHus Y. JapsBuHa?

5. | NMoyemy yyeHve LapBuHa HE NOTEPSSIO CBOEW aKTyaslbHOCTW B Ha-
cTosiLee Bpema?

SagaHus

1. | I3y4mB OCHOBHOM TeKCT naparpada v Nno3HaKOMUBLLUCL C AOMOSHN-
TeNbHbIM TEKCTOM (CM. HUXE), coenamnTe BbIBOA, O TOM, KaKOBbl Oblnn
B3rnaabl 60bLUMHCTBA YYEHbLIX-OMOSIOrOB B OTHOLLUEHUN MPOUCXOXK-
LeHns BUOOB U UX MHOroobpasus Ha 3emne ao nybnukauuu Y. Jap-
BMHOM CBOUX PyHAAMEHTAsIbHbIX paboT.

2. | MNMopgroToBbTe cooObLWEHUs/MynbTUMeananpeseHTauum o Y. JapsuHe
KakK y4EHOM-UccnesoBaTene U OCHOBOMOJIOXHVKE yYeHUsi 06 3BOJIIO-
LMK OPraHn4eckoro Mupa.

Onsa padoTbl ucnonbayite http://charles-darwin.narod.ru

o

dononHurenbHbie cBegeHUs

Humanennwid nytes Y. Japeuda. C getcrea JapsuH yBnekancs cb6opom Kosnnek-
UMM, XUMNYECKMUMM ONbITaMK, HABNIOAEHUAMU 33 XUBOTHbIMU. CTy-
OEHTOM OH M3y4as Hay4YHYIO nuTeparypy, oBnaaen MeToamkon none-
BbIX UccnenosBaHvii. JapBuH OKOHYUN KemMOpuoxXckuii yHUBepcuTeT
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B BO3pacTe 22 neT. Cpasy Nno OKOHYaHUM Kypca B KayecTBe HaTtypa-
NIMCTa OH OTMPaBWCA B NATUNETHee nnaBaHue K 6eperam HOXHOM
Amepukn Ha kopabne «burnb». Y. lapBuH 6bi1 rnyboko Bepyowmm
4YeJNI0BeKOM, KOTOpPbLI HE COMHEBAJICSl HM B CyLLECcTBOBaHMM TBOpUA,
HM B €ro OTBETCTBEHHOCTM 3a BCE npoucxogsuiee Ha 3emne. OH Be-
pun, 4yto Bor BeipaxaeT cebs Yyepe3 eCTeCTBEHHO-HAy4YHble 3aKOHbI,
KOTOpble MOryT ObiTb U3y4eHbI U NO3HaHbl. Kak nccneposarens Lap-
BUH MHOIO Habnoaan n aHannuanposan yBuaeHHoe. Yxe 6yayyum npo-
deccopom yHuBepcuteTa B Kembpuoxe, nocne 30 neTt KponoT/IMBOW
Hay4yHo paboTkl OH Hanucan u onyonukosan B 1859 r. ogHy 13 Hau-
6onee 3ameyvaresibHbiX U GyHOAMEHTaNIbHbIX KHUI 3a BCIO UCTOPUIO
yenosevecTBa — «[1POUCXOXOEHNE BUOOB NYTEM €CTECTBEHHOIO OT-
6opa, unu CoxpaHeHue GnaronpuaTcTByloumx nopon B 6opbbe 3a
XWU3Hb». KHUra Bbi3Bana ceHcaumio. MI3noxeHHble B Hel 1uaeun coirpa-
NN BbIOAIOWYIOCA POJib B pas3BuTumn Hayku. NMoaxe JapBuHOM 6binu
onybnukoBaHbl ewe nee paboTbl: «M3MEeHeHne OOoMaLIHUX XUBOT-
HbIX U KYNbTYPHbIX pacTeHui», «[IpoucxoxneHme Yenoseka 1 rnosno-
BOI OTOOP».

§ 3@ = Monynauus Kak afniemMeHTapHas eamHvua

Jsonouun

2000000 OCOOONOGIONOEO

1. Y10 NOHUMAIOT NMOH U3MEHYUBOCTbLIO opraHuamoB? Kakume e€ Buabl Bam
U3BECTHbI?

2. Y7o Takoe reHoTun u peHoTun?

3. YTo Takoe renubi? Kakue reHbl Ha3biBalOT annenbHbIMU?

4. Y7o Trakoe mytauumn? Kakue Bugbl myrauuii Bam U3BeCTHbI?

ﬂonynﬂuwouﬂaﬂ reHetuvka. Kirouom AAPBUHOBCKOI'O 00BbACHEHU A
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OBUIKYIUX CHUJI 3BOJIIOIIUU SABJISAETCA UAEA, UYTO HEKOTODbIE
oco0u BHJA B CHUJIY HIPOABJECHUS U3MEHUYUBOCTH pacIoJjiara-
IOT IIOJIE3HBIMU CBOMCTBAMHY (IIPU3HAKAMHU), KOTOPBIE YBEJIH-
YUBAIOT UX IIAHCHI BEIXKUTEH U OCTABUTH ILJIOJOBUTOE IIOTOM-
cTBOo. Ecoiu 9TO TaK, TO reHeTUYECKUE CBOMCTBA TAKUX Opra-
HU3MOB IOJIXKHBI 3aKPEJIATHECA B IONYJIAIUNA B IeHOTUIIAX
IIOTOMKOB OPraHU3MOB, KOTOpPbIe UM pacmoJaraimoT. Taxkue
reHeTUYeCKUe M3MEHEHUs JeJaloT IONYJSAIuio 0ojiee IMpu-
CIIOCOOJIEHHOM K KOHKPETHBIM YCJIOBUAM obuTanusa. Hampu-
Mep, B XOJIOAHBIX KIMMATHUYECKUX YCIOBUAX B MOMYJIAIMUIX



LOJI»KHA BO3PACTaTh HOJISI TeHOTHIIOB, COAEPKAIUX aJIJIeJH,
CIIOCOOCTBYIOIIME MOBBIMIEHUIO TEILJIOM3OJAIUYA OPTraHm3-
MOB. B MHEBIX ciyyasix BBIXKMBAHUE OPraHMU3MOB MOJYKET OII-
penenaThCA IeHaMH, KOAUPYIOUIMMM OKPACKY SKMBOTHOI'O
(korpma BajKHOEe 3HAUEHUE JJIA BRIXKUBAHUA 0co0eit mpuobpe-
TaeT (GaKTOp MAaCKHMPOBKM), WM CUHTE3 OIPEAEIEHHBLIX BHU-
OB (DepMEHTOB, NI XapaKTep MOBEJeHUsI 1 T. J.

D@aKTOPHI N'eHETUYECKON M3MEHUYMBOCTU IIOMYJISIIUMN ObI-
Jau 3araAkou aas JlapBuHA M ero COBpeMeHHUKOB. IJojroe
BpeMsd Y4EHbIEe He 3HAJIM MEXaHU3MOB, C IIOMOIIbLI0 KOTOPBIX
IOJIE3HBIE IIPU3HAKU MOI'YT COXPAHATHCA B IONYJAIUU U
nepesaBaThbCA OT OJHOM reHepanuu K apyroi. He 6n110 13-
BECTHO, IIOYEMY IOMUHAHTHBIE AJIJIeJ I HE BBITECHSIOT U3
MONYyNALMY PelecCuBHBIe, 0COOeHHO peakue. Ilouemy B He-
KOTOPBIX CTpaHax, HalIpuMep, MHOIO JIOJEH C roayobIMu
rinaszamu (T. e. ocobeit, FOMO3BUTOTHBIX II0 PELIECCUBHOM aJljie-
JIVL) ¥ IX KOJIMUECTBO He YyMeHbIIaeTcsa co BpemeneMm? Ha stu
¥ IpyTrue BOIIPOCHI AOJINOe BpeMs He MOIJIA OTBETUTH U I'eHe-
THKAa, KOTOPas IIePBOHAYAJIBHO U3yYasia JIUIIL IIPOABICHUA
JEeNCTBUM MHAUBULYAJIBHBIX 'eHOB.

IIpoBas MeXAy reHEeTHMKON U 9BOJIOIMOHHBIMU HMCCJIENO-
BaHUSAMMU yIaJOCh IIpeoxoieTh gumsb K 20-m rr. XX B., KoOr-
Ja MOABUWJIACH NONYLAYUOHHAA 2eHemuKka W cTana GopMu-
pOBaTHCS TEOpPUA, 00BACHAIOIIASA, KaK aJIeJId BEeAyT cebs
B IOIYJAANMU, B YEM COCTOAT MEXaHU3MBbI, U3MEHSIIOIINE
COOTHOIIIEHME aJljieJiell B Ipeesiax NONyJaANur, U KaK IIpo-
TEKAIOT B IIOMYJIAIIUN dBOJIIOIMOHHBIE N3MEHEHU .

lrenodonp nonynauuvia. [Insa o0'bACHEeHNST 3aKOHOMEPHOCTEM HacJel-
CTBEHHOCTH ¥ U3MEHUYMBOCTH ¥ OTAEIBHO B3ATHIX 0CO0e BU-
Jla TeHeTUKM HCIIOJb3YIOT HOHATHSA TeHOTHUN u (eHOTHI.
B nonyISIiMOHHOM I'eHeTUKEe BayKHEUIITUM IIOKa3aTeJieM K3-
MEHUYUBOCTHY IONYJIAIUY B I[EJIOM ABJIAETCHA 2eHOPOHO, TION,
KOTOPBIM IMOHUMAIOT COBOKYITHOCTH BCE€X I'€HOTHUIIOB, IPEJ-
CTaBJIEHHBIX B momyJsuuu. VIsydyeHue cocTaBa reHOGOHIA
MONYJAANMUYN II03BOJIAET CHEJNaTh BBIBOA O MPOUCXONAIIUX
B He¥ 3BOJIOI[MOHHLIX N3MEHEHUAX.

UamenumeocTe reHodorpa. 'erodoHa IONYIAUY IIOCTOSHHO U3Me-
HSeTCs IIOJ BJIMSHUEM PAa3HBIX 9KOJOTMUYECKHUX (PaKTOpOB.
Bo-niepBBIX, 9TO CBA3AHO C MYTAUMOHHOM HM3MEHUMBOCTHIO
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Becno3BoHOYHbIE 13,4

Mo3BoHO4HbIE 6,0

Pactenuns 17,0

Puc. 70. NameH4nBOCTb reHogpoHAA NONyAsaunii passiviHbiX rpynn opraHn3MoB.
Lndpbl 0603Ha4a0OT NPOLEHT reTepo3nroT
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caMuX I'eHOTHIIOB, 00pasyomiux reHodous. Bo-BTOpbIX, re-
HO(OHJ MOXKET HAIIPABJIEHHO HU3MEHATHCA IIOJ AeMCTBUEM
orbopa. ¥ pasHBIX I'PYIII OPraHU3MOB U3MEHUYHUBOCTH I'€HO-
doHIa pasauyYHa, HO B I€JOM OHA JOCTATOYHO BBICOKA
(puc. 70).

Kak BaM y)ke U3BECTHO, OCHOBHAS IPUUYNHA BOSHUKHOBE-
HHUS ¥ OPraHU3MOB HOBBIX IIPHU3HAKOB M CBOMCTB — JTO IIPO-
aBneHue myTranuii. [Ipuuyém, kax ycrasoBu B 1926 r. mamr
cooreuectBeHHUK C.C.Yemaepuros (puc. 71), momasisaio-
miee OOJBIIMHCTBO BOSHUKAIOIIUX MYTAIUH PENECCUBHO U
He IPOABIAETCA (PEeHOTUNUYECKU. ITO OOBICHAETCA TEM,
YTO M3 ABYX AJJIEJbHBIX P€HOB, UMEIOIUXCA ¥ I'eTepPO3UroT-
HOUM ocobu, ofiuH ObIBAeT OOBIYHO JOMHHAHTHBLIM, a APYrou
PEeIeCCUBHBIM, a B I'€TEPO3UTOTHOM COCTOSHUU IIPOSIBIIAETCS
TOJIbKO JOMUHAHTHBIN aJijienb. Eciiu, HanpuMep, y 4ejioBe-
Ka UMeeTCsl JOMUHAHTHBINA aJljIellb, ONPeAeNAouil Kapui
I[BET I'Jia3, M PEIeCCUBHBIN aJjijielib, ONPEeAeAIOIIUui Irory-
0ol 1BeT IJ1a3, TO IJia3a y Hero OyayT Kapue, a TO, 94TO OH He-
CET B cebe red rojiy0bIX Ijias, HUKaK He IIPOABUTCH.

CoBpeMeHHbIE UCCJIEI0BATEIN MOI'YT HaOJJIOAATh U M3Me-
PATH UBMEHEHUs reHO(OHIa IIOMYJIAIANA ¢ IIOMOITLIO CIeI[H-
ANIbHBIX OMOXMMHUYECKUX METOHOB, HAIIPUMED aHAJIU3UPYI
IIOCJIEOBATEIbHOCTH AMUHOKMCJIOT B OEJIKAaX UJIU IIOCJIe0-
BaTeJbHOCTH a30THBIX ocHoBaHu# B [IHK. g aroro usyua-
IOT cocTaB 0EJIKOB, MEPBUUYHBIE CTPYKTYPHI KOTOPBIX OIpe-
IeNATCA HYKJEOTHAHBIMHU IIOCJIEN0BATEIbHOCTAMU KO-
PYIOIINX X I'€HOB.



NamenuuBOoCTh, reHoGOHIA
MOKHO ITPOMJLIIOCTPHUPOBATH
IIPUMEPOM C I'PyIIaMu KPOBU
y ueyioBeKa. VX pasHOOOpa-
3Ue oIpenesisieTcs NeMCTBUEM
Pa3HBIX I'€HOB. ¥ CTAHOBJIEHO,
YTO KPOME YeTHBIPEX OCHOBHBIX
rpynno KpoOBW y 4YeJloOBEKa Cy-
IIeCTBYET elé II0 KpanHen
mepe 30 pasiIMYHBIX TIpynm,
TaKyKe T'eHEeTHUYEeCKU 3aKpel-
JE€HHBIX. [IOMUMO 3TOTO BHISAB-
JeHo 6oJiee 45 reHOB, KOTOPBIE
KOAUPYIOT OEJIKM B KJIETKaXxX
YyeJIOBeYEeCKON KPOBU U ILIa3-
MbI. B monynanusax yeaoBeKa,
HACEJIAIOIINX PasHble CTPAHBL  p,c 71. Cepreii Cepreesuy
U KOHTHMHEHTBI, COOTHOIIIEHUE  Yerteepukos (1880—1959)

HOCHTEJIeH Pa3HbIX I'PYII KPO-
BU MeHseTCsA. BhlABJIeHA, HAIPUMeED, CIEeAyIonjas 3aKOHO-
MEPHOCTH: COCTaB 0€JIKOB KPOBU 3aBUCHUT OT reorpadmuyecKo-
ro MOJIOYKEHUA NOmyaanuu. AMepuKaHCKUe WHIAEeUIIbI, Ha-
npuMep, MMEIOT B OCHOBHOM HYyJeByI0 rpynny. I'pynma
KpoBu B orcyTcTBOBasa B AMEepUKe ¥ B ABCTPAJIUHU A0 IOAB-
JeHus: TaM BeixoaueB u3 Esponsl. Hacrora rpynnsl Kposu B
BoapacTtaeT ot EBponsl K IlenTpanbHOi A3uu.

nonynaunMOHHAA rEHETUKA. FTEHODOHA

Bonpocsi

&

P e

Y710 n3yyaeT nonynaunoHHasa reHetuka?

Y10 Takoe reHopoHA?

Moyemy reHodpoH, NONyNAUMUN NOCTOAHHO U3MeHaeTca?

Kakoe 3HayeHune nMmeet nsydyeHme nameHeHnsa reHopoHaa nonynaunin?
Kakne ¢akTbl MOryT CNyXuTb A0Ka3aTeNbCTBOM NPUCNOCOBUTENbHO-
ro (apanTUBHOIO) Xxapakrepa uaMeHeHun reHoponaa?

Kakne nameHeHmns reHopoHaa no3BONAIOT AeNnaTth BbIBOA O MPOUCXO-

K,ELFILU,I/IX B nonynaunm aBOMOLUMNOHHBLIX N3MEHEeHUaX?
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SapaHus

1.

MomymawTte, Kakue BbIBOAbI O NPUYMHAX Pas3nuyusa B reHETUYECKOM CO-
cTaBe pa3HbIX NONyALMiA YenoBexka MOXHO CAenaTh, y4UTbiBas TOT akT,
YTO NIOAN C PasHbIMU rpynnamMu Kposu 061aaaioT pasHor BOCNPUUMYM-
BOCTbIO K HEKOTOPbLIM 60ne3HaM (Mansipum, anabeTy, actMe U T. 4.).

M3y4rB OCHOBHOM TEKCT naparpada 1 no3HakoOMmUBLLUNCH C AOMNOHU-
TeNbHbIM TEKCTOM, 006CcyauTe C O4HOKIaCCHUKaMu, Kakme CBOMCTBA
XXVBOro, NMPOLLECCHI U ABIEHUA MOMYT pacCcMaTpuBaTbCA B KaYecTBe
rNaBHbIX ABUXYLLIUX CUJ1 9BOJIIOLMU C NO3ULMIA COBPEMEHHOM B1ono-

rM4eCcKom HayKu.

7

AdononHurenbHsie ceegeHns

LN N N N N N

3HauuTenbHbIV BK1a4 B CTAHOBNEHUE NONYNALUNOHHON rEHETUKN BHEC
pycckuii y4éHbliii C. C. Yetsepukos. Ero paboTbl NOCAYXWAY OCHOBOW
HOBOroO B3rnsiga Ha ABWXYLLUME CUJbl 9BONIOLUN M NO3BOAUAM pac-
cMaTpmuBaTb MyTaLMOHHYIO UBMEHYMBOCTbL OPraHN3MOB B MONYyASLUSaX
KaKk mMarepuan Oons ecrectBeHHoro orbopa. Kpome TOro, nposons
cBom uccnepoBaHus, C. C. YeTBepurkoB o6paTni BHUMaAHUE Ha Kone-
6aHne e€ YMCNEHHOCTU, KOTOPOE OH Ha3Bas BOJSIHAMU XU3HU VAN 10~
nynsynMOHHbIMY BosIHaMuy. KOHKPETHbIE MPUYUHBI UX BO3HUKHOBEHUS
MOryT ObITb O4€Hb Pa3HOOOpPa3HbI, HO B pedysibTaTte NPOUCXoauT Ciy-
YarHOe yHMUYTOXEeHue 4yacTu ocoben nonynauun. Npu 3TOM reHoTu-
NMUYEecKUin COCTaB MOMynsAuMM MOXET Henpenckasyemo MEeHATbCS:
penknii 0o nageHusi YACNEHHOCTM FeHOTUM MOXET caenaTbCsa 00bly-
HbIM U ObITb MOAXBAYEHHbLIM €CTECTBEHHbIM OTOOPOM, @ MOXET W BOB-
C€ NCYE3HYTb.

BopbbOa 3a cywiecTBOBaHue
M ecTeCTBEeHHbIW oTOOop

® 0 e

1. Y7o Takoe Gopbba 3a cyuwiecTsoBaHune?

2. Y10 Takoe ecTecTBeHHblli 0TOoOpP? YTO MOHMUMAIKOT NOA, UCKYCCTBEHHbIM
oT6opom?

3. KakoBbl OCHOBHbIE NONOXEHUS 3BOJNIOLMOHHOro yueHua flapsuHa?
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Bopbba 3a cywecreoBaHme. HecooTBeTcTBUE MEXKAY YMCIEHHOCTHIO
TMOSABJIAIONIUXCSA B IIOMYJISAIIUYN 0CcO0eM M MMEIOIIUMUCS B Ha-
JIMYUY JKUSHEHHBIMU pecypcaMy Heu30eXHO IIPUBOAUT K
b6opvbe 3a cyuwecmeoganue. Ilox sTuM BbIpAKEHUEM HOHU-
MaloOT He IPAMYIO CXBaTKY, & CJIOXXHBIE I MHOT00OOpasHkbIe OT-
HOIIIEHUS OPraHM3MOB BHYTPM OZHOI'O BHAA, MEXIY pas-
HBIMHI BHUJAaMU ¥ C HEOPraHWYECKOM mpupoxnoii. Harpamoit B
Taxkoit 60pbbe ABIAIOTCA KU3HB U BO3ZMOYKHOCTDH €€ IIPOJO0JI-
JKEeHUSA B Uepesie mocaenyomnux noxkoaenuii. Ilobegurenamu
JKe OKa3bIBAIOTCA 00JafaTes i TAKUX CBOMCTB, KOTOPLIE e~
JaT uX 0ojiee IIPUCIOCOOJIEHHBIMM K AAHHBIM YCJIOBUSM
CYIleCTBOBAHUS.

dopwmbi GopbLOLI 3a cywecTeoBanvie. JlapBuH pasaudaa Tpu GOpMEI
60pBOBI 3a CYLIECTBOBAHME: BHYTPUBUAOBYIO, MEKBUIIOBYIO
u 60pp0y ¢ HEOJATONPUATHBIMH YCJIOBUSIMY HeopraHuue-
CKo1 mpupoxsl (puc. 72). Hamubosiee HaUpAKEHHAA U8 HUX —
enympueudosas 6opvOa. SIpKuil IIpuMep BHYTPUBHULOBOM
00pLOBI — COCTA3aHVE MEMXIY OLHOBO3PACTHLIMU IHEepPEBb-
MU XBO¥HOro jeca. CaMble BBICOKME JEPEBbS CBOUMU IIIUPO-
KO PACKUHYTBHIMU KPOHAMMU IIePeXBaThIBAIOT OCHOBHYIO Mac-
Cy COJIHEYHBIX JIyuyeid, a MX MOIIHAs KOPHeBas CUCTeMa II0-
TJIOIIaeT M3 IIOYBLI PACTBOPEHHBIE B BOJE MHHEPAJIbHBIE
BelllecTBa B yiepb GoJiee caabbiM cocensiM. BayTpuBuzoBas
0opbba 0cOGeHHO 060CTPAETCA IPHU IOBBIMIEHUN IIJIOTHOCTH
HONYJIAIMNY, HAIPUMED NPU OOUIUY IITEHIIOB ¥ HEKOTOPBIX
BUAOB ITuill (MHOTHME BUIBI YaeK, OypeBecTHUKMU): OoJjee
CUJIbHBIE BBITAJIKWUBAIOT M3 TI'HE3M caabbIx, oOpexkas MX Ha
rubesib OT XUIMHUKOB UJIX I'OJIOA.

Mexceudosas 6opbba HAOIIONACTCA MEMKAY TOMYIAAAMEI
pasHbIX BHUAOB. OHA MOYKET NPOABIATHCA B (hOpMe COpeB-
HOBAHUSA 32 OJHU M Te ’Ke BUALI IPUPOAHBIX PECYPCOB UJIU
B (hbopMe OJHOCTOPOHHEr'O KUCIOJIb30BAHUA OLHOI'O BUAA IPY-
ruM. IIpumep copeBHOBAHUSA 34 CXOLHBIE BUJBI PECYPCOB Za-
IOT B3aXMOOTHOIIIEHUS CEPOil M UEPHOM KPBIC, OOPIOIIUXCS
3a MeCTO B mocesieHuAX uesioBeka. Cepasa Kpbica, 6oJiee CHIb-
Has ¥ arpecCUBHAasi, CO BpeMeHeM BbITeCHUJIa YEPHYIO, KOTO-
pasi B HaCTOsIee BpeMs BCTPeUaeTCs JIUIINE B JIECHBIX paifo-
HaX WJIU B MyCThIHAX. B ABcTpanuu oOLIKHOBEHHAS ITYeJa,
KOTOPYIO npuBesiu u3 EBPOIbI, BEHITECHUIA MAJIEHbKYIO TY-
3eMHYIO, He MMEIONIYIO »KaJia.
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Puc. 72. ®opmbl 60pbObl 3a CyLL,ECTBOBAHWE:

A — B6opbba ¢ HebnaronpuATHLIMU yCNnoBUaAMU cpeabl; 5 — mexeugosas 6opbba;
B — BHyTpuBMaosas 6opbba
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IIpumep OOpBOBI APYTroro poxa — B3aMMOOTHOIIEHUSA
MEXJY XUITHUKOM M KEepPTBOM: IITUIAMU ¥ HACEKOMBIMH,
peIOaMU ¥ MEJIKUMY PAYKaMU, JIbBAMY U AHTHUJIOTIAMH U T. [I.
JIums B 9TUX caydaax 6opbba 3a CyliecTBOBaAHUE BhIPpaXKaeT-
CcA B HEIIOCPEJACTBEHHOM CXBATKe: XUIMHUKY I'DHI3YTCA U3-3a
OOOBIUM MJIM XUWIMHHUK cpaskaeTcs ¢ »KeprTBoii. Harmsaaubim
pe3yJIbTaTOM TaKUX OTHOIIEHUH ABJIAIOTCA COIJIaCOBAHHBIE
9BOJIIOIIMOHHBIE U3BMEHEHU KaK XUIIHUKA, TaK U YKEPTBHI:
y XUIIHUKA IOABJAIOTCA H3OMIPEHHBIE CPEACTBa Hamaje-
HUA — KJBIKYU, KOI'TU, OBICTPHIE ABUIKEHUA, MOJCTEPErar-
Iee IoBeJIeHNe; Y KePTB — He MeHee M3OMIPEHHbIE (DOPMbI
3alUTHI: PAa3HOOOpa3HbIe IMUNBI U MAHIIUPU, MACKHUPOBOY-
Hasl OKPacKa, BRICTABJIEHUE OXPAHBI U IPYTUE BUALI IPUCIIO-
COOUTENILHOTO TOBEIeHUS.

Tperba ¢opma 6opsOBI 3a cyllecTBOBaHHE — 00pvbOa ¢
HeONLazONPUAMHBLMU YCLOBUAMU Cpedb. — TaKiKe UIrDaeT
0OJIBIIIYIO POJIb B DBOJIOIMOHHBIX UBMEHEHUAX OPraHu3MOB.
OcobeHHOCTH CTPOEHHSA HEKOTOPHIX paCTeHUM, HAIIpUMep
CTJIAaHUKOB, PACTeHUMU-TIIOAYIIIEK, ICHO YKa3hIBAIOT HA YKU3Hb
B CYPOBBIX YCJIOBUAX CeBePa WU BHICOKOTOPUI.

AbuoTuyeckue (PaKTOpPhI OKAa3bIBAIOT 3HAYHUTEJIHLHOE
BJIMSTHUE HA 9BOJIIOIIMIO OPraHU3MOB HEe TOJBKO CaMU IIO ce-
0e: UX BIAUSHUE MOYKET YCUJIUBATH MU OCJA0JATH BHYTPHU U
MeXBUIOBbIE€ B3aUMOOTHOIIeHuA. IIpu HegocTaTKe TEPPUTO-
puu, TeIia WK CBeTa BHYTPUBHAOBas Oopnba Morker 0060-
CTPATHCA WUIH, HA000POT, ocnabeBaTh Ipu U30BITKE HEO6XO0-
OUMBIX JIJIS YKUSHU pecypcoB. B Témbie rogsl npu 00UJIHLHOM
Pa3BUTHUM 300ILJIAHKTOHA OKYHb aKTHUBHO IIO€JAET PAYKOB,
HapAIUX B TOJIIE BOABI; B XOJIOJHBIE, MAJIOIIPOLYKTHUBHBIE
roJbl HEXBaTKa MUY 3aCTABISAET PHIO MEPEXOUThH HA ITATA-
HJe COOCTBEHHOM MOJIOBIO.

EctecTBeHHbli 0T60p. CreacTBueM GOopb0ObI 3a CYII[eCTBOBAHNUE ABJIS-
€TCsI eCmecmeeHH HbLiL 0moop. ITU MOHATHUS HePa3PHIBHO CBS-
s3aubl. C Ipyroi CTOPOHEBI, €CTECTBEHHBIN 0TOOD IPOUCXOLUT
JIUIIB TOTZAA, KOrZa OCOO0M B MOMYJISAIIMHN pas3iudarTcsa ad-
(PEKTUBHOCTHIO PABMHOXKEHUA, T. €. CIIOCOOHOCTHIO BHI?KUTH
¥ OCTaBUTH I10ocjie cebs1 moToMcTBO. Takum ob6pasom, ecTecT-
BeHHbeI OT60p TaKXe TeCHO CBA3aH M C MSMEHYHUBOCTBIO OP-
raHU3MOB.
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Puc. 73. ApkTudeckuii

3an,

EcTecTBeHHEBIH OTOOP BJIMAET HA COCTAB IIONYJIAIUH:
«yOupas» 13 He€ MeHee IIPUCIOCO0IeHHbIe TeHOTUIILI, OH Jie-
JaeT eé Oojiee afalTUPOBAHHON K YCJIIOBUSIM BHEIIHEH cpe-
nel. IIpu aToMm ocobu, obimamaroinue mepeoBEIMU CBOMCTBA-
MM, HQUMHAIOT OKa3hIBATh BCE OOJIbIlIee U OOJIbIIIEe BIUSIHUE
HA TeHEeTUYEeCKUI COCTAB CJIEAYIOIIUX IOKOJIEHUH — IeHO-
GOHZ MOMYJIAIMH B I[€JIOM.

Taxk, uucTo-0enblil IBET MeXa apKTUUECKOro 3aia Ha Go-
He CHera JieJIaeT ero IOYTH He3aMeTHBIM IJIsI JIMCHI, mecia
uau apyroro xumiauKa (puc. 73). IlogobHas okpacka momo-
raerT 3BePbKY BBIXKUTH U PA3MHOMKUTHCA. AJLJIEJIM T'€HOB,
KOHTPOJHUPYIOIIUX IIBET MeXa U ONPEeNeAIIINX ero Oesbii
I[BET, IIOBLILIAIOT IIPUCIIOCOOJEHHOCTD IIOMYJIAIUY B I[€JI0M,
II0ATOMY X HOJIsI B TeHO(OHe JOJIPKHAa BO3PacTaTh.

BakHO MOHATH, YTO €CTECTBEHHBIN OTOOP HE CO3JaéT HO-
BBIX (DEHOTHUIIOB MJIX T€HOTUIOB, OH CIIYKUT JIUIIbL MeXaHU3~
MOM OTCeBa HAWMeHee IIPUCIIOCOOJIEHHBIX M BBLIXKHUBAHUS
HauboJiee IPUCIOCOOJIEHHBIX B 0eCKOHEeYHOU Oophbe 3a cy-
IecTBOBaHUE.

MDopmbl ecTecTBEHHOro otbopa. B ciayyaax, KOTZa eCTeCTBEHHBIMN
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oTOOp HaAIpaBJIeH Ha IOAJepKaHUe YiKe CYIILeCTBYIOIIUX
npu3HakoB ((hpeHOTHUIOB), T'OBOPAT O CMabULUUPYIOUW,eMm
omoope. BuosoraMm m3BeCTHBI XOPOIIIE MOATBEPIKICHUA Cy-
IeCTBOBaHMUA cTabuiusupylomniero orbopa. Hanpumep, ok-



packa BOLAHOIO yiKa, MKUBYIIEro Ha OCTPOBAX HEKOTOPBIX
03€p, JejIaeT ero He3aMEeTHBLIM B 3aPOCJISAX PACTHUTEILHOCTH.
OxHako BpeMsA OT BPEMEHU B PEe3yJIbTaTe MYTAIWM ITOSIBJIA-
IOTCSI 0c00M, MMeIOoIIHe APYTIYIO OKPACKY. OTa HOBasI OKPacKa
Hacyenyercsa. Tem He MeHee UMCJIEHHOCTh MYTAHTOB He pac-
TET: UX OBICTPO YHUUYTOMKAIOT XUIIHbIE IITUIILI, XOPOIIIO Pas-
Jauyalomye ux Ha QoHe BOAHOM pacturenbHocTu. Ciaemosa-
TeJIbHO, UM PEAKO YAAETCS MOMKUTH OO IIOJIOBOI 3PEJIOCTH
¥ OCTaBUTH IIOTOMCTBO.

Crabunusupyiomnuii oT60p OOBIYEH TaMm, I/ie YCJIOBUS
SKM3HU OCTAIOTCA MOCTOSHHBIMY B T€UEHUE AJIUTEILHOTO IIe-
puoza, HaIlpuMep B CEBEePHBIX IIMPOTAX U HA OKEAHCKOM
JHe. 37eCh NeCATKYU Y COTHU MUJIJIMOHOB JIET HE IIPOUCXOJUT
HUKAKUX 3aMETHBIX M3MEHEeHU, a OPraHu3Mbl YKe J0CTa-
TOYHO XOPOIIIO IIPUCIIOCOOUINCE K JKU3HU B 3TOu cpese. Cra-
OMIMBUPYIOIIUN OoTOOP AeiicTByeT M B 0ojiee M3MEHUYUBBIX
MecTax — Ha IOPHBIX JIyrax, Ha 0e3BOAHBIX IIECUAHBIX JIO-
HaXx: 3JeCh YCIOBUSI MEHAIOTCS ObICTPee, UeM Ha JHe OKeaHa,
HO TeM He MeHee OCTAIOTCs IIOCTOAHHBIMU JOCTATOYHO JIJIM-
TEeJIbHOE BPeMs II0 CPABHEHUIO C IIPOAOJIKUTEIHLHOCTLIO JKI3-
HU OTAENBHBIX IIOKOJIEHUHA.

Hpyraa ¢opma ecTeCTBEeHHOro oT0opa — 08uicyusuii om-
60p. B IpOTUBOMOJIOYKHOCT CTAOMIN3UPYIOIIEeMY 9Ta (hopma
orbopa cmocobcTByeT M3MeHeHUAM (eHOTUIoB. [leiicTBue
ABUIKYIIIEr0 0TOOPA MOJKET IIPOSBIISATHCS OUEeHB OBICTPO B OT-
BEeT Ha HEOXKHUAAHHLIE U CUJILHLIE N3MEHEHU BHEIIHUX yC-
noBuii. Kmaccuueckuii npuMep — CJIydail ¢ OAHUM U3 BULOB
0abouek, 0epE30BOM IIANSHUIIEH.

B XVIII croneTnu aHIIUNCKYE KOJJIEKIIMOHEPHI 0a00ueK
OYEeHb PEAKO HAXOAUJIM TEMHBIX IPEACTABUTEJEH DTOr'0 BU-
na. O6e19HO 6epE30BhIEC NANEHUIBI UMEIOT CBETJIYIO OKPACKY,
YTO IIO3BOJIAET MM XOPOIIIO MACKHPOBATHCSI Ha CTBOJAX Je-
PEBBEB, I'YCTO MOKPBITHIX JUIMAMHUKAMU, I'JIe OHU OOBIYHO
IIPOBOJAT BPeMsl B CBETJIOE BPpeMsA CYTOK. IITUIIBI u apyrue
OXOTHHUKH 3a 6a00UyKaMu C TPYAOM Pa3jIN4aioT CBETJIbIX Oa-
00UYeK, KOorja OHM CHAAT Ha CTBOJIaX JepeBbeB. TeMHOKpPHI-
Jble 6a00UYKK — 5TO 0COOU C BHICOKMM COAEPIKaHUeM ITHUI-
MeHTa MeJsiaHuHa. OHU He MUMEIOT eCTeCTBEeHHOM MaCKMPOBKU
U IIO 3TO¥ IIpuymHe 0oJiee YA3BUMEI AJIs NTUL,. B pesyabTare
KOJUIEKIIMOHEePaM HAaUTU €€ OBLIIO HeIPOCTO.
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Puc. 74. bepésosble NaAeHuLbl HAa CTBOJIAX AePEBbER

Oxuako B cepenunae XIX crometuss B AHIJIMY TPOUCXOLH-
Jla IPOMBINLJIeHHAaA peBoionusa. PabpuyHbie paifoHbI OBIIN
CUJILHO 3arpsA3HEHEI MPOAYKTAMU MOPEHUS YIJIS C IOBBINIEH-
HBIM COZlep)KaHUeM cephl (CepHUCTHIM rasd). B pesysibrare Jjin-
HIaHHUKY Ha KOpe JAepeBbeB Hayaju rubHyTh. Kpome Toro,
KOpa MHOTHX JePEeBbeB IIOKPhLIACEH CayKell, 0COOeHHO BOIU3H
¢dabpuk u 3aBOOB. B pesayibTare MMEHHO B 9TUX paloHaX
Hayaja pacTyd YUCJIEHHOCTb TEMHBIX HANEHUI], TOTZa Kak
YUCJIEHHOCTh CBETJLIX 0aboyeKk 3aMeTHO COKpaTHJach
(puc. 74). YuéHble BbBICKa3aJu IIPEANOJIOKEHUEe, YTO HU3Me-
HEHHUA B COCTaBe NONYJIAIUY INANEHUL] eCTh He UYTO HHOe, KaK
CJIeCTBHE €eCTECTBEHHOT0 0TOOpa, CBA3aHHOTO C U3MEHEeHUI-
MU B OKPY’KaloIei cpeje.

JIpyroit mpuMep CBsS3aH C W3MEHEHHEM IIOJ IeHCTBUEeM
OBUKYIIIET0 0TOOpa BOCIIPUUMYMBOCTUA HACEKOMBIX K JeHCT-
BUIO HHCEKTHUOUAOB (A10B). OTOOP MOMOr MHOTUM BHJaM Ha-
CEKOMBIX IIPOTHBOCTOATH AxaMm. Hampumep, y HEKOTODPHIX
BHUJIOB KOMAapOB MMeeTCs I'eH, KOAUPYIOIIuiA oOpasoBaHue
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Puc. 75.
nowann

¢epMeHTa, KOTOPHII OJIOKUPYET AeHCTBHE MaJIbIX 03 Aja.
Tawm, rjre UCIoJIb3YITCI HHCEKTUIIMABI, OOJIBIINHCTBO KOMa-
poB morubaeT, BBIXKUBAIOT €IUHUIILI, HO CIIOCOOHLIE BBLIpa-
faTeIBaTh COOTBETCTBYIOIIUN (hepMEeHT C YABOEHHOM CKO-
pocthio. OHM-TO M [AIOT HAYAJIO HOBOW IOIIYJAIWNU, 0COOH
KOTOPOI NPaKTUUYECKU HEBOCIIPUUMUYUBEI K AIY.

MsI paccMoTpesid IpuMephl, KOrja gedcTBue ABUIKYIIIEeT0
orbopa MposiBIseTCA OUeHb OBICTPO — B TeUEHUE BCEero He-
CKOJIBKUX JIECATUJIETUIN — B OTBET Ha Pe3KUe U3MEHEHUS yC-
JIOBUH CyIIeCTBOBaHUA OpraHu3mMoB. OgHaxKo B GOJIBIITHHCT-
Be CJIy4JaeB IIporecc orbopa uAeT oueHb MeaiaeHHo. CTob ke
JOJITO IIPOTEKAIOT M CBABAHHBIE C HUM IIOIYJIAIMOHHEIE W3-
meHeHuA. Takum o6pasom, aeicTere oToopa MOKeT OBITH 00-
HapYKeHO JIUIIb B (DOpMe IIOCTENeHHBIX U He BCerga OT4éT-
JUBBIX M3MEHEHUN B IIPOIECcCe HUBYUYEHUS HCKOIIaeMBbIX
dopm. Kinaccuueckmii mpuMep TaKUX U3MEHEHUH JaéT BOC-
CTaHOBJIEHHAS KapTHUHA 9BOJIIOIUH CTONILI Joiraau (puc. 75).

Pasnrple (hopMBI ecTecTBEHHOTO 0TOOpA B IIPOILECCe 9BOJIIO-
Uy yepeaymores. OObIYHO 9BOJIOIMOHHBIE IIPeoOpa3oBaHM A
HAYUHAIOTCSA IOJ AeHMCTBUEM JBUIKYIIEro ordéopa B OTBET Ha
cepbE3Hble U3MEHEHUs YCJIOBUM cpeibl. B pesysibrare uero
IIPOUCXOAUT IIOABJIEHUE HOBBIX IIOJABUJOB, a 3aTeM U BUIOB.
3aTeM ABIMIKYIIHUIA OTOOD CMEHAETCS Ha CTAOMIU3UPYIOIIUHA,
U IIpHUoOpeTEéHHBIE 0CO0SIMU BUAA UBMEHEHUA COXPAHAIOTCA —
HOBBI BUJI CTA0OUJIU3UDPYETCH.
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BOPbBA 3A CYLLECTBOBAHUE: BHYTPUBUAOBAS, MEXXBUL,OBAS,
C HEBJIAronPUATHbIMU YCJIOBUAMUW CPEbl. ECTECTBEHHbIU
OTBOP: CTABUJIUSUPYIOLLIUA, OBUXYLLUU

Bonpochsi

1

N

4]

KakoBbl OCHOBHbIE NPUYHbI BO3HUKHOBEHUA 60pbObI 3a CyLLIEeCTBOBA-
Hue?

Kakune ¢popmbl 60pbbbt 32 CyLLLECTBOBaHNE BaM U3BECTHbI? NpuBeau-
T€ COOTBETCTBYIOLLME MPUMEPHI.

B 4ém cocTouT AeicTBnE ECTECTBEHHOro otbopa?

4. | Kakve ¢popmMbl eCTECTBEHHOIrO 0T6OPA Bam U3BECTHbLI? B kKaknx ycno-
BUSIX OHY AEUCTBYIOT? NpuBeuTe COOTBETCTBYIOLLME NPUMEPDI.
5. | MOXHO /i1 NONY4UTb AKCNEPUMEHTasIbHbIE NOOTBEPXAEHUA LENCTBUSA
€CTEeCTBEHHOro otbopa?
3agaHus

MN3yumB OCHOBHOM TEKCT naparpada 1 No3HaKOMUBLLUUCL C A0MOSHU-
TEJIbHbIM TEKCTOM, paspadoTainTe v NPoBeauUTe MoL PYyKOBOACTBOM
yuuTtens 6uonornyeckme 9KCNepruMeHTbl Mo U3yHeHuto OeiCTBUSA OT-
Bopa (eCTEeCTBEHHOIr0 MM UCKYCCTBEHHOr0). PedynbtaTbl paboThbl Bbl
MOXeTe NpencTaBuTh B BUAE y4ebHO-UCCNenoBaTeIbCkoro nNpoexTa.

dononHurenbHbie cBegeHUus

MckyccreenHbiii oTt6op. B cBoeli paboTe «M3MeHeHne JOMaLLUHUX XXUBOTHbIX U
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KyNbTYPHbIX pacTteHuir» Y. JapBuH OTMevasn, 4TO pasnuyus mMexay
pasHbiMK MOpPOoAaMU OLHOIO 1 TOrO XXe BUAa O00MAaLUHEHHbIX XUBOT-
HbIX NMOPOY gaxe Bonee 3Ha4YNTEbHbI, YEM MEXAY Pas3HbIMU BUaaMU
JVIKUX XMBOTHbIX. Hanpumep, pasHble dopmbl ronybern (kak, Brnpo-
4yeM, 1 OpYyrux XXMBOTHbIX, HanpumMep, cobak) npu passeseHnn MoryT
oTOMpaTbLCA YENOBEKOM MO HEKOTOPbLIM OMNpeaenEHHbIM NPU3HaKaMm.
Ecnn cenekumoHep 3auHTEPEeCOBaH B COXPaHEHUU U YBENNYEeHUN
yucna ocobel ¢ JNVIHHBIMU KPbUTbSIMU, TO OH OTOMPAET Takux NTuUL, 1
noAsEpPXKUBAET YCNIOBUSA, CrOCOOCTBYIOLLME UX BbDKMBAHUIO U pPas-
MHOXEHUID. DTO OTOOP YenoBeka — UCKYCCTBEHHbIV 0T6op. OoHaKo
TpeboBaHUS YesioBeKa 1 YCNOBUSA NPUPOAHONM Cpebl, B KOTOPOW HYX-
HO BbDKWTb, HEpPaBHO3Ha4YHbl. CBOMCTBA, MOMIE3HbIE C TOYKM 3pEeHUs



yenoBeka, MOryT okasaTbCs GecrionesHbiMU U gaxe BpeaHbIMU B
6opbbe 3a XM3Hb, NpoUCXoAsilen B AuKOW npupoge. B npupope
DencTByeT Apyroi Bua otbopa — eCTecTBeHHbi. Ero tpeboBaHus
CBOOATCS NINLb K OAHOMY — CMOCOBOHOCTU BbIXXUTb.

& 40. Bunoo6pasosaHue

o000 PRPOOPOOGO

1. HaviTte onpeneneHne noHATUS «BULY.
2. Kakue kputepuu Buga Bam U3BECTHbI?

MoHaTE 0 MUKPOIBONWUNK. OBOJIIOIIMOHHBEIE U3MEHEHUs, IIpoTe-
Kalolyue Ha MONYJISIMOHHO-BUJIOBOM YPOBHE OPraHMU3aIUU
JKUBOT'0, HAa3BIBAIOT MUKPOIGOLIOYUell. BarkHele (hopMoit
IIPDOSIBJIEHUS TaKUX W3MEHEHUN SABIAETCA 68udoobpasosa-
Hue, KOTOpOe IPOUCXOJUT B TeX CIydasax, Korjga ouosgoruue-
CKHMI BUJI pacllelisgeTcs Ha ABa WU 0oJiee HOBBIX BHJA.
VimenHO 3TOT Ipoliiecc obecrieumBaeT OrpoMHOE pasHooOpa-
3Ue YKUBBIX OPraHNU3MOB B IIDUPOJE.

Naonauus. KirodeBsIM paxTopoM BU000Pa30BaAHNS ABJIACTCA U0/
yus, T.e. FeHeTUYECKOe Pas3olIineHue MOmyJIANUi, CyIecT-
BYIOIHX B IIpe/ieJiax apeajia MCXOJHOro Buia. BayxHeAum

Puc. 76. NpeacTtasutenu cemerictea Po3ouseTHble: A — po3a; 5 — BULLHA
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U30JUPYIOIMIUM MEXaHU3MOM, KOTOPBIN oGecreduBaeT TO4-
HBIY KPUTEPUH AJIS ONpefesIeHUs IIPUHALJIEIKHOCTH JaHHBIX
OPTraHU3MOB K OJZHOMY BUAY, ABJISAETCA pPenpolyKmueHas
uzonsayus. Ocobu OQHOTO BUJA MOT'YT CKPEIUBATHCA JAPYT C
IPYyroM, HO HUKOTZa — C OpraHusMamMu Apyroro Bunxa. Ha-
mpuMep, po3a U BUIIHA — 00a BUA U3 ceMelicTBa PO30I[BET-
HBIX — HHUKOTJa He CKpeluBaioTcd (puc. 76).

Pasywmeercsi, B IpUpoOJie UJIA B YCIAOBUAX, UCKYCCTBEHHO
CO3JJaHHBIX UEJIOBEKOM, BCTPEUAIOTCSA CAydau MEXKBUJOBOM
rubpunuzamuu. OgEaKo nagee cpabaThIBAIOT M30JUPYIOIIHAE
MeXaHU3MBbI, KOTOPbIE IPENSATCTBYIOT PA3BUTHUIO OPraHU3Ma
M3 3UrOTHI, 00pPa30BaBIIIEHCA B pe3yJabTaTe CIUAHUA raMeT
caMIa ¥ CaMKM pPasHbIX BUAOB. I'mOpuAbl, BOBHUKIIVE Ta-
KHM 00pasom, OOBIYHO OBICTPO TOTUOAIOT UJIU OCTAXOTCS Oec-
naogueiMu. Hanpumep, MyJ — THUOPHA JIOIIAAW XU OCJa —
CTepPUJIEH, OH He MOJKET ITPOM3BECTHU IIOTOMCTBO M3-3a TOTO,
YTO IPU ero Habope XPOMOCOM HEBO3MOKEH Meito3. Becrioz-
HBI TUOPUABI 3aiia-0elisika ¥ 3aiina-pycaxka, KYHUIbI U CO-
0oJis1, TUrpa u gbBa (puc. 77).

lNeorpaduyeckoe Bugoobpasosanue. HoBblil BUJ MOYKET IOABUTHCA

BCJIeACTBHE PaCUJICHEHNs apeaJia INONYyJAINNM HJIW I'DYIIIIbI

Puc. 77. Mexsuaosblie rubpuabl: A — nurp; 5 — 3ebpoug,
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Puc. 75. Cxema reorpaduyeckoro Bu- v <
DoobpasoBaHus: A — eanHas ucxogHast
nonynauusa; b6 — reorpapunydeckuin bapb-
ep NPUBOANUT K BO3SHUKHOBEHUIO OBYX
nonynauuin; B — gse nonynsaunm ctaHo-
BAATCH reHeTUYEeCKU pasnnyHbimn; M —
penpoayKTUBHasS N30SLUSA COXPaHs-
eTca nocne ncyesHoBeHus Gapbepa B r

OOoNyJaAl i 0apbepaMu €CTeCTBEHHOM, a B HEKOTOPBIX CJIY-
YasgX UCKYCCTBEHHOH (aHTPOIOTEeHHOM) IIPUPOABI. OTOT IIPO-
IIecC MOYKeT IIPOMCXOJUTH Ha I'PaHUIle 00JIACTU pacupocTpa-
HEHUS MCXOJHOT'0 BUJA, I'/le YCIOBUS YKUSHU HECKOJIBKO OT-
JINYAIOTCA OT OOBIYHEBIX U I'/le AKTUBHO MIPOTEKAIOT IIPOIECCHI
ectecTBeHHOro orbopa. Takoe BugoobpasoBaHue, CBA3AHHOE
C IPOCTPAHCTBEHHOW PAa300IEHHOCTHIO ITOMYJIAIIUMN, O0BIU-
HO HAa3BIBAIOT zeozpaduueckum. CxeMaTHYECKH IIPOIlECC
reorpapuyecKkoro Bu000pa3oBaHUs IIPEJCTABICH HA PUCYH-
Ke 78.

IIpeamnonosxuM, 4TO IMOMYJIAIUI0O HEKOTOPOr'O BUIa pasze-
adeT 0apbep. ITO MOXKeT OBITH (pu3MUecKas UJau reorpagdu-
yecKasd IIperpaja — peka, KaHaJj, Kapbep u T. A. Harmunme
Oapbepa MPEensiTCTBYeT CBOOOJHOMY CKPEI[MBAHUIO Ocobeid,
a 3HAYUT — TeHHOMY OoOMeHy. B peayibTaTe €eCTeCTBEHHOTO
oTOOpa B IONYJIANUAX HAKAIJIUBaeTCSA BCE OonbIIe U 00JIbIIIe
reHeTudyeckux pasiauuuiti. Co BpeMeHeM d9TH Pa3jIuyus cTa-
HOBSITCSI CTOJIb 3HAUUTEJbHBIMU, UTO BKJIOYAIOTCSA TE€ MU
HHbIEe MEeXaHU3MbI PENPOAYKTUBHON U30JIAI .

IIpumepoM Taxoro mpoiecca MOKeT ObITh BOBHUKHOBEHUE
HEKOTOPBIX BHUAOB PBIO, IMPEAKU KOTOPHIX OOUTAIM B MOpeE,
HO B JIEJHUKOBOE BpeMs CMOTJIM OCBOUTH CHayaJia COJIOHOBA-
ThI€ BOJOEMBI, BOSHUKIIINE B X0/l TAAHUS JIEAHUKOB Ha Irpa-
HUIaX MOPSA U MaTepPUKa, a 3aTE€M U IIPEeCHbIE HA TEPPUTOPUHA
coBpemenHO# EBponbr u Asuu. Ilo Mmepe OTCTYILJIEHUS JieJ-
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HUKa IIPEeCHBbIE BOJOEMBI OKAa3aJIMCh IIOJHOCTHIO H30JHUPO-
BaHHBIMU. IloJ BIMAHNWEM HOBBIX VCJIOBUM HEKOTOPEHIE
peIOBI, TpeTeplneB 3HAUYUTEJIbHLIE HM3MEHEeHUs, oOpasoBa-
J¥ HOBBIe BUABI. K HUM MOXKHO OTHECTH, HAIpUMep, Ha-
JuMa — OJIMBKOrO POJACTBEHHUKA TUIIMYHO MOPCKOTO BHA
TPECKH.

Hpyroit npuMep — BO3HUKHOBEHUE PA3HBIX BUJOB JIAH-
JABIIIA OT MCXOJHOTO BHUJA, OOMTABIIEro MUJIJIMOHBI JIET Ha-
34/ B IIMPOKOJIUCTBEHHLIX Jecax Esponbel. HarrecTBue ex-
HUKa Pa30pBaJi0 €AUHBIA apeajyl JJaHABIIIA Ha HECKOJbKO
yacTeit. OH COXpaHWJICA HA JIECHBIX TEPPUTOPUAX, u30e-
sKaBIIuX oyenenHeHusi: Ha [anbaem Boctoke, rore EBpomnsr,
B 3axaBKasbe. Korsa JiefHUK OTCTYIINI, JIAHABIII BHOBb pac-
npocTpaHujca no EBpore, o0pasoBaB HOBBIM Buj — 0oJee
KPYIIHOE pacTeHue ¢ IIUPOKUM BEHYMKOM, a Ha [aipHeMm
BocToke — BHUJ ¢ KPACHBIMY YEePelIKaMU ¥ BOCKOBBIM HAJIE-
TOM Ha JIUCThAX.

T'eorpaduueckoe BumooOpaszoBaHue MPOUCXONUT MeIJICH-
HO, JJIf €r'0 3aBePIIeHUs B MONYIANMUAX JOJIKHEI CMEHUTHCSA
COTHU TBICAY IIOKOJIeHHI. ITa (opmMa BHUI00OpPa30OBaAHUSA
OPEAIIoJjaraeT, 4YTo (PUBUUYECKU PasAeJEHHBbIE IIONYJIAILNN
pacxomATcsa TEeHEeTUYECKU; CO BpPEeMEHEeM OHH CTAHOBATCH
TIOJIHOCTHIO U30JUMPOBAHHBIMU U OTJIUYHLEIMUA APYT OT Apyra
BCJIE[ICTBUE €CTEeCTBEHHOro oTbopa.

MUKPO3BOJTIOLINA. U30NIALUUSA. PENPOAOYKTUBHAA U30J1ALIUA.
BUOOOBPA30OBAHMUE. FTEOrPAOUYECKOE BUOOOBPA30OBAHUE

Bonpochsi
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YTO NOHUMAIOT MO MUKPOIBOJTIOLINEIN?

Mouemy mM3onauUMI0 CUMTAIOT KIIOYEBLIM (BaKTOpPOM Buaoobpasosa-
HUA?

Kakoe 3HavyeHue nmeeT penpoaykTUBHAa U3onaumsa onsa rnpoueccos
MUKPO3BONIOLMNT?

Mouemy rmbpuabl PasnUyHbIX BUAOB OPraHn3mMoB 0ObIYHO HECTIOCOO-
Hbl K BOCMPOU3BEOEHUIO NMOTOMCTBA (CTepunbHbl)? Mpuseante npu-
Mepbl N3BECTHbBIX BAM MEXBWUA0BbLIX TMOpPUA0B.




SapmaHu«a

1. | Ucnonb3ysa pucyHoK 78, oxapakTepudyinTte OCHOBHbIE 3Tarbl reorpa-
duyeckoro BugoodbpasoBaHus.

2. | N3yumB OCHOBHOWM TEKCT naparpada 1 Nno3HaKOMUBLLUCH C JOMOSIHU-
TeNbHbIM TEKCTOM, CaenamTe NpeanosiokeHne O TOM, Kakume euwé
dopMbl BUOOOOpa3oBaHUS MOFYyT UMETb MECTO B npupoae. Ha kakux
U30IMPYIOLNX MEXaHU3MaxX OHU MOTYT ObiTb OCHOBaHbI?

AdononuunrenbHbie cBegeHUs

Y. JapBuH 0B6HAPYXWs, YTO pasnuumsa mexay nonynsauusaMmm ogHoro
BUOA MPoABNAOTCA B dopMe agantaumii K pasninyHbiM YCAOBUSAM
XU3HW. B CBETE COBPEMEHHbIX 3HAHWUI 3TO O3HAYaET, 4TO y ocobeii B
nonynaumax GopMmpyoTCs HEKOTOPbLIE MEHEeTUYECKU 3aKpennéHHbIe
CBOWCTBa, OT/Myalowme ux Apyr ot gpyra u obecneumsarowime Ha-
UAYYLWYIO MPUCNOCOBIEHHOCTb OPraHU3MOB K YCNOBUSIM TOW WU
MHOW MecTHOoCTU. BoT npumep. MNMonynsaumm atnaHTU4eCckon cenban B
pa3HbIX paioHax okeaHa pa3MHOXaloTCa B pa3HOe Bpems roga. He-
00X0AUMbIM YCTOBUEM BbKMBAHUSA MOJIOAN CESban ABNAETCA COoBMNa-
LEeHue B CPOKax BbUIYNAEHUSA N3 UKPbl JIMHUHOK 1 Pa3BUTUSA MESIKOIO
dUTONNAHKTOHA — UX OCHOBHOM Ny, B 3aBUCUMOCTU OT LWNPOTHI
MECTHOCTU MUK PasBuUTUS PUTOMAAHKTOHA NPOUCXOAUT BECHON, ne-
TOM, OCEHbl0 U1 3umMoii. COOTBETCTBEHHO pPas3nMyaloT BeCEHHe-,
NIeTHEe-, OCEHHEe- N 3UMHEHEPECTALLUMXCA Cenbaen, Nonynsaumum KoTo-
PbIX XXMBYT 000CO6/EHHO, NMET HEOObLUME BHELLHUE Pa3inuyns, HO
OTHOCATCHA K OAHOMY BMAY U MOMYyT CKpewmBaTbCs, AaBasi nioaoBu-
TO€ NMOTOMCTBO.

7‘; 'ﬁ
§ & 1 . Makpoasonioums

=

N N N N N N N NN N N

1. B kakom HanpasJ/ieHUU NPOUCXOAUT SBOJIIOLUS PACTEHUNA U XXUBOTHbIX?
2. Y710 Takoe TakcoHoOMU4Yeckue rpynnbi? Kakue TakcoHbl Bbl 3HaeTe?

MousiTne o makpoasomoumuy. OOBIYHO CIOBO «dBOJIIOIAA» BHIZHIBAET
B BooOpaskeHUU 00pasbl JUHO3aBPOB, MAMOHTOB, BMEDPIIINX
B IVIBIOBI JIbZA, U APYyr'He IOJOOHBIE KAPTUHBI. OTHU CJIEIBI
JAPeBHUX (hOPM KUBHU, JABHO BIMEDIINX U COXPAHUBIINXCS
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JIUIIIH B BUJIE MCKOIIa€MbIX OCTAHKOB, B COBOKYIIHOCTH JAIOT
HaM HEKOTOpoOe IIpeJicTaBJeHue 00 OTAeJNbHBIX (hparMeHTax
SBOJIIOI[MOHHON MCTOPUH. 'OBOPS 00 5BOJIIOI[MH C 3TUX IIO3U-
Ui, MBI OOBIYHO IIOAPA3yMeBaeM U3MEHEHUS COCTABA MKIU3-
HEeHHBIX (DOPM Ha 3eMmJje B TeUeHUEe OYEeHb JJIUTEJIbHBIX IPO-
MEXXYTKOB BpEMEeHU, KOTJla cTapble ()OPMBI CMEHUJIA HOBEIE.
ITOT mpollecc Ha3bIBaeTCsa Mmakpossonwuyueil. Iloxg maxpo-
9BOJIIOIIMEN TaKiKe MOHUMAIOT Ipolecc 00pasoBaHUs U3 BU-
JIOB HOBBIX POJIOB, U3 POJOB — HOBBLIX CEMEMCTB U T. /. B BOC-
XOAAIIEM IIOPSAJKE.

IIpuHIUNIUANBHBIX Pa3JIMYMU MEXXKJAy IIpoleccaMu obpa-
30BaHMA HOBLIX BUIOB, T.€. MUKPOIBOJIOIHUEH, U IPOIEC-
camMu (popMupoOBaHHUs 0o0Jiee BBICOKMX TAKCOHOMHYECKHUX
rpynn He CyIiecTByeT. B MaKpO9BOJIIOUUU AEHCTBYIOT Te
’Ke IIpoliecchl: oOpasoBaHUe (PEHOTUIIUMUECKUX M3MEHEHUMH,
0oprba 3a CyIlIecTBOBaHHWE, €CTECTBEHHBIN O0TOODP, BHIMUPA-
HUe HauMeHee IPUCIIOCO0JeHHBIX (hopM.

PesgynpTaToOM MaKpOIBOJIOIIUOHHBIX IPOIECCOB CTAHOBAT-
CA CYIIeCTBEHHbIC U3MEHEHUsI BHEIITHEeTO CTPOeHUs U (hpusuo-
JIOTUY OPraHU3MOB — TaKue, HaIpuMep, Kak GopMupoBaHIe
3aMKHYTOM CUCTEMBbI KPOBOOOPAILEHUS Y JKMBOTHBIX MJIU I10-
SABJIEHVE YCTBUI[ U SDIIUTEJHAJBHBIX KJIETOK Yy PaCTEeHUIA.
K dbysnaMeHTaNIbLHBIM 9BOJIOIUOHHBIM IIPUOOPETEHUAM TAKO-
'O pofa OTHOCHUTCA 00pasoBaHUeE COLBETUI UJIY IIPEBPAalleHue
epegHUX KOHEUHOCTEH PEIITHUINHA B KPBLJIbsA U PAX APYIUX.

HanpaeneHus makpoasonwouun. IIpobGiremMy riaaBHBIX HaIpaBJICHUMH
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apostioruu copmysnupoBas B 20-x rr. XX B. A. H. Césepuyos,
pocCUMCKUM OUOJIOT, OCHOBOIOJIOMKHUK DBOJIIOIIMOHHON MOP-
dosnorum xmuBoTHBIX (puc. 79). B nanbHeieM ero uxeu Obi-
JIA PA3BUTHI APYTUMH OHOJIOTaMU-dBOJIIOIImoHucTamMmu. Ocra-
HOBUMCHA Ha JBYX I'IaBHBIX HAIIPABJIEHUAX MAKPOIBOJIIOIHH.

Kax BaM ysKe U3BECTHO U3 IPEALIAYIINX Pa3esioB 010JI0-
THUM, PasBUTHE JKUBOM IPUPOJLI IILJIO OT HUBIIUX (POPM K
BBICIIIUM, OT IIPOCTOTO K CJIOKHOMY M UMEJIO IIPOrPECCUBHBIMN
xapakrep. Buosozuveckuii npozpecc — yCIEITHOE 9BOJIIOIH-
OHHOE Pa3BUTHE CHUCTEeMATUYECKON TIDPYINbI, CBA3AHHOE C
yBeJIMUEeHMe YUCJIa BXOAAIIUX B HEE BUOB, IIOJABUIOB U JAPY-
I'MX TAKCOHOB, DAaCIIUpEHVEe apeajia, IOBBLIIIEHUE YUCJIEH-
HOCTHU oco0eit u T. 1. HapAay ¢ 9TUM IPOUCXOMUT IIPUCIIOCO6-
JIeHUEe BUJOB K KOHKDPETHBIM YCJIOBUAM JKU3HU, OCYIIECTB-



JSeTCS HUX CIeIUaJIn3aiusd.
PesynbraToM MaKpPOIBOJIIOIH-
OHHBIX IIPOIIECCOB CTAHOBAT-
Cs CYIIeCTBeHHbIe M3MEHEHUS
BHEIIHEro CTpoeHusd u (Ppu3uo-
JIOTMY OpraHusMoB. B HacrTosa-
Imee BpeMsa B COCTOSIHUU OMO-
JIOTUYECKOr'o IIporpecca HaXo-
OSITCSA I[BETKOBBIE pPAaCTeHUs,
HaCeKoOMbIe, OPIOXOHOTUE MOJI-
JIOCKHW, KOCTHBIE PBIOBI, IITH-
Bl ¥ ILJIAI€HTAPHBIE MJICKOIH-
Talonue.

B npupoge, ogHaxo, Hab IO~
Jaercss M OuoJso2uuecKuil pe-
2pecc. On XapakKTepusyercs Puc. 79. Anekcein Hukonaesuu

gepTaMy, IPOTHBOIOJOKHBI- CcBePuUoB (1866—1936)

MU OHOJIOTHYECKOMY IIPOrpec-

Cy: Cy;KeHUeM apeajia, yMEHbIIEHUEM YKCJIa BUAOB, IOy JIs-
MU, YUCJIEHHOCTH ocobeii. B mTore oH 4acTo BEHET K BEHI-
MupaHuio BujoB. Hanmpumep, m3 MHOTOYUCIEHHBIX BETBEM
IPEBHEMIINX 3€MHOBOJHBIX OCTAJIUCh TOJIBKO T€, KOTOPhIE
NpUBeJaU K 00pa30OBAaHUIO COBPEMEHHBIX KJIACCOB 36MHOBOJI-
HBIX ¥ IIPECMBIKAIOIUXCS, B TO BpeMs KaK HEKOTrJa IIpoIlBe-
TaBIIME [IUHO3aBPHI IPAKTHUUYECKU IIOJHOCTHIO BBIMEDJIH.
B HacToOsIIIee BpeMA B COCTOSHUU perpecca HaX0oAATCA IOYTH
BCE PEJIUKTOBBIE I'PYIIIILI OPraHU3MOB — JIPEBOBHU/AHBIE Ma-
HOPOTHUKU, ABOAKOABIIIAINNE PHIObI, AAIEKJIAAYIIUE MJIe-
KOIIUTAIOIIHE U IP.

Myt pocTvxeHuns Guonornyeckoro nporpecca. B mpomecce MaKpo-
SBOJIIOIIMOHHBIX M3MEHEHHUU OHOJOTUYECKUH IPOrpecc Mo-
JKeT OBITh JOCTUTHYT I'PYIION OPraHU3MOB HECKOJbKUMU
MyTAMHA, UMEIOIUMHE Pa3JINYHBIN MaciuTab 1 xapaxrep. Boi-
JIeJIAIOT TPU OCHOBHBIX ITyTH.

1. Apomopgo3z (or rped. airomorphosis — nOJHUMAIO
(opMy) — KpynHOE, IPUHIUIHAIFHO HOBOE, CYIIIeCTBEHHOE
MAaKpPOABOJIOIMOHHOE W3MEHEHUe, IIOBBIIIAoIee OO
YPOBEHb OPraHU3aIlUU I'PYIIbI OPTaHU3MOB, BCJIEJCTBHUE Ye-
r'o YKU3HeAeATEJHHOCTh OPraHU3MOB YCUJIUBAETCSA. APOMOD-
¢o35I marT 3HAUYUTEJbHBIE IpeuMylnecTBa B 60psbe 3a cy-
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IIIECTBOBAHUE, NEJIAIOT BOBMOXKHBIM IIePexX0J B HOBYIO Cpeny
oburanusa. K apomopdosamM y »KUBOTHBIX MOXKHO OTHECTH
MOSABJIEHUE KUBOPOXKIEHUS, CIIOCOOHOCTU K IIOAJEPIKAHUIO
IIOCTOAHHOM TeMIepaTyphbl TeJia, BO3BHUKHOBEHUE 3aMKHY-
TOM CUCTEMBI KPOBOOOpAIIIeHUS, 4 Y PACTEHUN — IIOSABJIEHUE
IIBETKa, COCYIAUCTON CHCTEMBI, CIOCOOHOCTU K IIOAJEepIKa-
HUIO U PEryJINUPOBAHUIO ra3000MeHa B IUCTHAX.

2. Houoadanmayus (or rped. idios — cBoeoOpasHbIA U
nat. adaptatio — npucrnocobyieHue) — 9TO IPOrpPecCUBHEIE,
HO MEJIKMEe BBOJIIOIMOHHBIE M3MEHEHUsI, KOTOPhIe IMOBLIIIA-
IOT IIPUCIIOCOOIEHHOCTH OPraHU3MOB K YCJIOBUAM CPEIbI 001~
TaHuA. AauoazanTanusa He COIPOBOMKIAETCA M3MEHEHUEM
OCHOBHBIX UEPT OPraHM3aIuM, OOIMUM IIOAHEMOM €€ YPOBHS
¥ IOBBINIEHVWEM MHTEHCUBHOCTHU JKU3HENESATEJIHLHOCTH Opra-
Hu3Ma. lIpumepoM wmAMoOananTaIlUi ABJIAETCA 3alUTHAA
OKpAaCKa KUBOTHBIX HJIHU IPHUCIOCOOJIEHNS HEKOTOPHIX PHIO
(kambaJia, COM) K JKU3HM y JHA — YIJIOIIEHUE TeJia, OKpacKa
IIOJ IIBET I'PYHTA, Pa3BUTHUE YCUKOB U 1Ip. [l pyroi npumep —
IPUCIIOCOOJIEHUA K MOJETY Y HEKOTOPBIX BUAOB MJEKOIIH-
Tamux (JIeTyyue MBI, OeJIKU-JIETATY).

IIpuMepsl uanoazanTaluy y PacTeHHUH — MHOrooopas-
HbIE€ IPUCHOCOOJEHUS K IEePEKPECTHOMY OIBIIEHHUIO IIBETKA
HaCEeKOMBIMY WJIX BETPOM, IIPUCIIOCOOJIEHUSA K PACCETBAHUIO
cemaH (puc. 80). UamoazanTanmuy IPUBOAAT K BOSHUKHOBE-
HHUIO HUBIINX TAKCOHOMHYECKHUX Ipynn (BUABI, POABI, ce-
MeHcTBa).

3. Jezenepayus (ot nar. degenero — BBIPOIKJEHUE) BEIET
K VIIPOINEHUIO OPraHu3aluu, yTpaTe Psga CUCTEM U OPTaHOB
M YaCTO CBsI3aHA C IEepPexXOoZ0M K IIapasuTHUYEeCKOMYy 00pasy
JKU3HHM. YIPOIeHWEe OPraHu3alluyi IapasuTa 3aTparuBaeT
IpeXk e BCEero CUCTeMbl, HeOOXOAUMbIe IJISI YKU3HU B OTKPBI-
TOM cpejie, HO JUIIHKE BHYTPU XO3AMUHA, — OPraHbl OPUEH-
TaIUM, IAIeBAPDEHUS, JBUKEHUA U T. II.

IIpu obmieM yIpoIeHUM OPraHM3aluy y IapasuToOB BO3-
HUKAIOT cHenuduuecKue mnpucrocodiaeHus (4acTo BechbMa
UBOMIPEHHBIE) K YCIOBUAM KU3HU BHYTPU XO3sAMHA. ¥ Ia-
PasUTUUYECKUX YepBei NOABJISAIOTCA MNPUCOCKU, KPIOYKU,
IOJYyYaloT B3HAUUTEJILHOE PpPas3sBUTHE OPraHbl pPasMHOMKe-
HUSA.



Puc. 20. Upnoapantauun

IIyTu sBoMIOIUU KPYIHBIX CHUCTEMATUYECKUX rpynn (Ha-
IpUMep, TUIIOB U KJIACCOB) OUEHB CIOKHEI. Hepeako B pasBu-
THUU 9TUX I'PYII IPOUCXOJUT CMEHAa DBOJIOIMOHHBIX JIMHUMA.

Apomopdo3bl CAYUaOTCA Iopaszio peske IO CPABHEHUIO C
UAVOAATITAlIMAMY ¥ 3BHAMEHYIOT, KaK IIPaBUJIO, HOBBIHM aTamn
Pas3BUTHUS OPraHUYECKOro MHpa. 3a KarKIbIM apoMopdo30om
ciaexyeT MHOYKECTBO UANOANAIITAIINHN, KOTOPbIE 00eCIIeYnBAIOT
0oJree IIOJIHOE MCIIOJIB30BAHME BCEX PECYPCOB CPeAbl M OCBOE-
HUE HOBBIX MECTOOOUTAHUMK. ¥ KHUBOTHBIX, HAIIPUMED, KPYII-
HBIM apoMOP(dO30M IIPU Iepexojie Ha CYIIY SBUJIOCH DA3BUTHE
BHYTPEHHEr0 OILIOOTBOPEHUS, a TaKXKe DM IpucIocobsie-
HUMA K PA3BUTUIO 3apOBIIIA B sIiIle HA cymie (BCIIOMHUTE OCO-
OEHHOCTU PA3MHOYKEHUA 3€MHOBOIHBIX , IPECMBIKAIOIIUXCS).

IITuel ¥ MIIEKOTIMTAIOIYE 3aHANY I'OCIIOACTBYIOIIEE I10-
JIO}KEHVE Cpell Ha3eMHBIX KUBOTHBIX. IlocToOAHHaA TeMIie-
parypa Teja IO3BOJIMJIA UM BBIXKUTH B YCJIOBUAX OJIEJEeHE-
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HUSI ¥ TIPOHUKHYTH JAJIEKO B XOJIOAHBIE CTPAHBI. ¥ CHEIIHO-
MYy Pa3BUTHUIO OTUX I'PYII CIIOCOOCTBOBANIU U apoMOp(O3HI,
M UAUO0AJANTAIliK, KOTOPhIE IMO3BOJUJIN MJIEKOIMHUTAIOIIAM
OCBOUTH HA3eMHYIO, a IITHUIAM — BO3AYIIHYIO CPENY.

MAKPO3BOJIIOLIUSA. HAMNPABJIEHUA 3BOJIIOLIUA:
BUOJIOr'MYECKUI NPOrPECC, BUOJIOTUHECKUIA PErPECC.
APOMOP®O03. UANOAOANTAUUSA. OETEHEPALUSA

. | YTo NnoHuMaloT Nog, MakpodBOAIOLUEN?

2. | Kakne BbIOENAOT rnaBHble HanpasneHusa asonouun? [lMpusegute
npuMepbl rpynn OpraHu3moB, 39BOJIIOUMOHHOE pas3BUTUE KOTOPbIX
MAET No Ha3BaHHbIM BaMU HarnpaBfieHUsIM.

3. | KakoBbl OCHOBHbIE MYyTU AOCTUXEHUS BMONOrM4Yeckoro nporpecca?
MpueBeguTe COOTBETCTBYIOLLME NPUMEPDI.

A

SagaHusa

1. | O6bsAcHUTE, 4TO OOLWEero 1 B YEM COCTOUT pasnnyme Mexay Makpo-
Y MUKPOSBOJIIOLMEN.
2. | Nopymaire, Kakow XxapakTep HOCAT U3BMEHEHUS, NpoucxoasaLme C opra-
HU3MaMM NMPU Pa3INYHbIX HanpasneHuaX OLUOOrM4ECcKoro Nporpeccea.
3. | ObcyamuTte ¢ 0gHOKNACCHUKaAMU BOMPOC O TOM, Kakue HarpasieHus
61ONOrMYEecKoro nporpecca CornpoBOXAann 3BOJMIIOLUMIO YenoBeka
BMJI0Tb 40 NOSAB/IEHUS YenoBeKa Pa3dyMHOro.
4. | NogroTtoBbTe COOOLIEHMSA U/UNN MYSIbTUMEAUNHBLIE NPEe3eHTauun o
[okasaTesibCTBax 3BOJIOLMN.
Onsa pabotbl ucnonsbadyinte http://www.megabook.ru
\ http://evolution2.narod.ru

KpaTtkoe cogepxxaHue rnasbl

29000 NOOGEOGOOOPODOSS

Anrnuiickuii sarypanauct :KoH Peil ObII mepBBIM, KTO
MONBITAJICS OIPENeJINTh KPUTEPUH, UIN IPU3HAKU, 110 KOTO-
PBIM MOJKHO CYAHUTH O IPHHAJJIECKHOCTUA OpraHU3Ma K JaH-
HOMY BHUAY. Bce ocobu oguoro Buma, cuuraa Pei, MOTyT CBO-
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0OLHO CKPENIUBATHCS B IIPUPOAE M AaBaTh IIOTOMCTBO TOT'O
JKe BUJA.

Kapa JIuuneii, co3gaBuIinii HAy4YHYIO CUCTEMAaTUKY, OIIpe-
JeJsaJ BUABI KaK I[eJIOCTHBIE I'DYIIIBI OPraHU3MOB, OTJIMY-
HbIE OT IPYTUX KUBHEHHBIX (hOpM O IpU3HAKAM CTPOEHU .

Kpurepussmu Buza Ha3bIBAIOT XapaKTepPHbIE IPUSHAKU U
CBOMCTBA, II0 KOTOPBIM OZHU BUIBI OTJIMYAIOTCS OT APYTUX.
CymiecTByioT MOpPG}hOJIOrUYecKuit, (PU3UOJOTUUECKUIA, DKO-
JIOTUYECKUH, reorpauuecKuii, reHeTUUYECKUi, MCTOpHUEe-
CKUI M IPyTrue KPUTEPUH.

B npupoae Buasl pacnpocTpaHeHbI He PABHOMEPHO, a OT-
JeJbHBIMU IpylnaMu — nonyaanuamu. [lonynanuu — ca-
MOBO300HOBJAIOIIHECA TI'PYIIBI OPraHW3MOB, COXPaHSAIO-
Iue yCTOMYMBOCTH BO BpeMeHHU 1 npoctpaHcTBe. OHu obia-
JaT COOCTBEHHBIMU CBOMCTBAMU, KOTOPbBIE IIPUCYIIH TOJIBKO
rpymie ocobeil B mesomM. Buasl 00 beIUHAIOTCSA B POJBI, PO-
Obl — B CeMeNCTBa, CeMeiCcTBa — B OTPAABI, OTPAABI —
B KJIACChI, KJIACCHI — B THUIIBI, TUIBI — B IlapcTBa. Kakmas
U3 TAKCOHOMHYECKHMX KaTeropuii OTparKaeT CXOJACTBO BCE
b6oJree u 6oJree OOIIUX XapaKTEPUCTUK OPTAaHU3MOB.

OBOJIOIUOHHAA UM COCTOUT B YTBEPKIAEHUHU TOTO, UTO
JKMBBIE CYIIECTBA C TeYEHUEM BPEMEHU ITOCTEIIeHHO U3MEeH -
oTcsa. 3acayra JlapBuHa 3aKJOYaeTca B TOM, YTO OH pac-
KPBLJI I'VIaBHBIE ABUYKYIIUE CUJIbI 9BOJIIOIUY. [lapBUH yBUAET
PasUTENbHYI0O U3MEHUYMBOCTH KU3HEHHBIX (OpM U cjesia
BBIBOJI, UYTO U3MEHEHUS OPraHU3MOB OT IIONYJIAIUN K IIOIY-
JAIAY COOTBETCTBYIOT UBMEHEHUAM YCJIOBUM MX OOUTAHMS.

Hanuuue mepemoBBIX CBOMCTB ITO3BOJISIET OPraHH3MaM
OKas3bIBaThCA IobenuTesisMu B 6oph0e 3a CyIIecTBOBAHUE.
BeykuBasi, OHM UMEIOT IIPEMMYIIIECTBO B IIepeadye dTUX Iie-
PEeIOBBIX CBOMCTB CBOEMY IIOTOMCTBY. [lapBUH Ha3BaJ 9TOT
IIPOILECC €CTECTBEHHBIM 0TOOPOM.

EcrecTBeHHBIN OTOOP YHUUTOXKAET MEHEe IIPUCIOCO0JICH-
HbI€ TeHOTHUIIBI, CJIEeACTBUEM Yero SBJISETCS YBeJUUYeHUe I0-
NYJIALUOHHON ajanTaliuy K YCJIOBUAM cpeabl. THOrma mpo-
SIBJICHUS €CTECTBEHHOI'0 OT00opa HalpaBJEHbI HA TO, YTOOBI
O IEeP’KUBATH YiKe CYIIeCTBYIOIue (DeHOTHUNIBI. ITO cTabu-
JUBUPYIOMIUYA 0TOOP; OH OOBIYEH TaM, I'Zle YCJIOBUS JKUIHU
OCTAIOTCA MOCTOSTHHBIMU B T€UYEHUE NJIUTEJHHOrO IIepuoja.
JABuKymuit oT60p, B IIPOTUBOMIOJJOKHOCTE CTAOMINU3UPYIO-
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IeMy, CIIOCOOCTBYeT HM3MeHeHuAM (eHoTHHOB. [lelicTBuUE
€ro MOYKET IPOABIATHCA OUEeHBb OLICTPO B OTBET HA HEOMKU-
JaHHbIE U CUJIbHBIE UBMEHEHNA BHEIIIHUX YCJIOBUMA.

YCcTaHOBJIIEHO MHOXKECTBO H3OJIMPYIOIMX MEXaHU3MOB,
KOTOpBIe MOI'YT IPUBOJUTH K OIPAHUYEHUSIM I'eHHOI'O oOMe-
Ha. Bilarogapsa uM IpoucXonuT o0pasoBaHUE HOBLIX BUIOB —
Bu000pas3oBaHue.

OOBIYHO HOBBINM BHJ MOXKET BOBHUKHYTH BCJIEICTBHUE pac-
YJIeHEeHHUS apeaJia Ioyaanuu 6apbepamMu. 9TOT IIPOIECC MO-
JKeT IPOMUCXOAUTH TaKiKe Ha mepudepum apeajia UCXOILHOTO
BUJIa, Il YCJIOBUA MUSHU OTIMUAIOTCS OT OOBIYHBIX U IJE
AKTUBU3UPYIOTCS IPOLECCHI €CTECTBEHHOI0 0T60pa. ATO reo-
rpacguyeckoe Bugoo6pasoBaHue.

Her npuHIIOUANBHBIX PA3JIUYAA MEMKAY IIporeccaMu 06-
Pas0BaHUA HOBEIX BUAOB (MHUKPOSBOJIIOIIUEI) U IPOIeCCaMM
¢opmupoBanus 0oJjiee BBICOKMX TaKCOHOMHUYECKUX IDYII
(maxpoaBodonueii). B MakposBoMOLUU HAEHCTBYIOT Te Ke
IIPOIIECChI: BOSHUKHOBEHUE (PDEHOTHUNHUYECKUX WUIMEHEHUH,
6oprba 3a cymiecTBOBaHHE, €CTECTBEHHBINA O0TOOD, BEIMUPA-
HUe HauMeHee IIPUCIIOCOOIeHHBIX (hOpM.

PesysbTaToM MaKpOSBOJIIOIIUOHHBIX IIPOIECCOB CTaHO-
BATCHA CYILlECTBEHHbIE U3MEHEeHUA BHEIITHEeTI'0 CTPOeHUA u (hu-
3MOJIOTUU OPTraHU3MOB. YUYEHBIE BBIAEJISAIOT CIENYIOIINE Xa-
PaKTepHbIe HAIIPABJIEHUA 9BOJIIOIMOHHBIX U3MEHEHU’: 61o-
JIOTMYECKU ¥ nmporpecc u 6uosorudeckuii perpecc. OCHOBHBIE
NYTH OOCTUXKEHUA OMOJOrMYecKoro mporpecca: apomopdo-
3bI, UAUOANAIITALUY U IeTeHepaIusi.



Fnasa

SKOCUCTEMHbIA
YPOBEHb

Monynsuumu He XUBYT U30SIMPOBAHHO.

OHM B3aMMOAelCTBYIOT C NONyNSLUUAMU SPYrux BUA0B,
o6Gpa3ys BMeCcTe C HUMMU LieJIOCTHbIE CUCTEMbI
ewé Gonee BLICOKOr0 YPOBHS OpraHu3aumum —

GuoTuyeckmne coobLiecTBa, 3KOCUCTEMbI.

3T o6pa3oBaHna Ppa3BMBaIOTCS MO CBOMM 3aKOHaM.
W3yuyas 3KOCUCTEMHbI YPOBEHb OpPraHusaumum
XXUBOro, pacCMaTp1BaloT B3aUMOOTHOLLUEHUS
opraHuMama v cpegbl, yCNoBuUs,

onpeaensiowmue NPoAYKTUBHOCTb 3KOCUCTEM,

VX YCTOMYMBOCTb, @ TAKXE BJINSIHNE Ha HUX

DesiTesIbHOCTU Yenoseka.

N3 aTon rnaebl Bbl y3HaeTe

B O COCTaBe M OCHOBHbIX CBOMCTBAX 9KOCUCTEM;
® O TOM, KaK MPOUCX0AUT NePEeHOC 3HEPrumn B COOBOLLIECTBAX;
H O 3aKOHOMEPHOCTAX NPOAYLIMPOBaAHUSA
6G1OIOrMYEeCcKOro BeLLLeCTBa;
B O Hanpas/ieHUAX U TEMMNAaX UBMEHEHUI
NPUPOOHBLIX 9KOCUCTEM.




§ 42 « CoobLecTBo, 3kocucrema, 6MoreoL,eHo3

P OOOOOOOECEROOOPOOE

1. Y10 oObeauHsaeT pasnuyHblie OPraHu3Mbl, XXU3Hb KOTOPbIX NPOXOAUT Ha
oaHoOM TepputTopun?

2. MNouemy BO3geicTBUE, OKa3biBaeMoe Ha OOUH WU HECKOJIbKO BUAOB
pacTeHuii unmu XUBOTHbLIX (BbipyOka neca, 0xoTa), 4acTo NPUBOLUT K Ha-
PYLUEHUSIM YCJIOBUI XXM3HU BCEX OCTalibHbIX 3JIEMEHTOB COOoO0OLiecTBa
opraHuamos?
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dnemenmut dkocucmem (3JKUBbI€ OPTAHU3MBI, X HEIKUBOE
OKpY’KeHUe — II0YBa, BOJA, BO3AYX M ApP.) HEIIPEPBLIBHO
B3aMMOJEMCTBYIOT APYT ¢ ApyroM. IX usyueHueMm 3aHUMAaeT-
cA HayKa 9Kosozus. OHA CTABUT 1EJIbIO BEIICHUTH, KaK IO~
JEepIKUBAETCA UX YCTOWYMBOE CYIIIECTBOBAHUE U DPa3BUTHUE,
KaKoe BJIUSHNE OKa3bIBAIOT HA HUX UBMEHEHUS PA3JIUYHBIX
(daKTOPOB CpPEJbI.

Buomuueckum coobuecmeom (6uouerno3om) Ha3bIBAETCA
COBOKYITHOCTH BUJOB PACTEHUN M JKUBOTHBIX, IJIUTEIHHOE
BpeMs COCYII[ECTBYIOIIUX B OIIPEJEJEHHOM IIPOCTPAHCTBE
U IIPEACTABJIAIOIIUX CO00M OmpeneéHHOE KOJIOTHUYECKOoe
€IUHCTBO.

CoobmiecTBa — He cirydaifabie oopaszoBanusa. O6 aTom cBU-
JIeTeJILCTBYET TO, YTO B CXOJHBIX 110 reorpau4ecKoMy moJIo-
SKEHUIO U IIPUPOJHBIM YCIOBUAM PAMOHAX BOZHUKAIOT II0OXO-
sKkme coobmiecrBa. O3épa cpemHeil IOJIOCHI, HAIPUMeEp, Xa-
pPaxKTepusyiTcAa OOJBIIUM CXOJACTBOM (hayHbl U (DPJIODHI.
B cocraBe pHIOHOIO HaCEJEHUS MOMKHO JIETKO OOHAPYKUTH
TaKWe XOPOIIIO BCEM 3HAKOMBIE BUJABI, KaK ILJIOTBA, OKYHb,
miykKa, épm u ap. IIpu BHUMaTeIbHOM U3YUYEeHUN OOHADYIKU-
BaeTCs HE TOJIBKO CXOJCTBO BHUJOB, HO U CXOJCTBO CBS3EH
MEeXXKy HUMH. TU CBA3U YPE3BBIYANHO padHooOpas3Hbl. Bxo-



AAIIYe B cOO0IIecTBO BUALI CHAOKAIOT APYT Apyra BCeM He-
O0OXOAMMBIM JIJISI KUSHU — ITUMNIEH, YKPBITUIMM, YCIOBUSI-
MU IJIsI pasMHOKeHHusA. BaaumoaeiicTBue BULOB obecrieunBa-
er 3(p@dEeKTUBHOE WCIIOJIH30BAHUE pPECypcoB Ccoo0IIecTna,
IPEensATCTBYeT OECKOHTPOJIBHOMY POCTY UYHCJIEHHOCTH TeX
WU UHBIX OPraHU3MOB, T. €. BBIIIOJIHAET POJIb PETryJIsTOPOB,
OOANEePKUBAIOIIUX YCTOWUMBOE (hYHKIIMOHUPOBAHUE CJIOMK-
HBIX IPUPOSHBIX CUCTEM.

Jrocucremsl. Ixkocucmema (0T rped. oikos — KuIUIe U systema —
o0beguHEeHNE) — BTO COOOIIECTBO KUBBIX OPIaHU3MOB BMEC-
Te ¢ GU3UIECKOH CpeIoil UX OOuTaHUs, 00 beJUHEHHBIE OOMe-
HOM BEIIIECTB U 9HEPTUU B UHBIN KOMILJIEKC.

Bupgper cBsizaHBI HE TOJIBKO APYT C IPYIOM, HO U C HEIKUBOU
IIPUPOJO¥. ITa CBA3H OCYIIECTBJIAETCS Yepe3 BeIlecTBO U
sHepruo. IIpuMepoM SKOCHCTEMBI MOJKET CJIVIKHUTL IIPYI,
BKJIIOUAIOIIUI COOOIIECTBO ero oburareyeil, (pusuyecKkue
CBOMCTBA M XUMHWUYECKUI COCTAB BOABI, OCOOEHHOCTH PeJIbe-
¢da mHA, COCTaB U CTPYKTYDPY I'PYHTA, BBAMMOLENCTBYIOIIU
C IIOBEPXHOCTHIO BOABI aTMOC(hEpHEBIH BO3AYX, COJHEUHYIO
panuamuio.

B axocucremMax mMpOMCXOAUT HEIIPEePHIBHBIN OOMEH aHep-
el M BEeIeCTBOM MEMXAY KMBOM M HEXWUBOU IIPUPOIOA.
OHEpPrusi U BeIeCTBO IIOCTOSAHHO HEOOXOAUMBI YKUBBIM Opra-
HU3MaM, ¥ OHU YePIIaIOT UX U3 OKPYIKAIOIIEeN HeIKUBOM IIPU-
POIBI.

KonuuecTBa BemiecTBa M 9HEPruUHU, IPOXOAAINME UYeped
JKUBBbIe OPraHU3MBbI, Ype3BbIYaHO BeJuKuU. [laxe Taxoi He-
OOJIBIIION T'PBI3YH, KaK IOJIeBas MBIIIb, CIIOCO0OEH 3a CBOIO
YKH3HB CHECTh JAECATKH KUJIOIPAMMOB 3€PHA; POCT PACTEHUH
COIIPOBOYKIaeTCsI OTPOMHBIM MOTPEeOJIeHUueM BOABI U T. [I.

CoBepILIeHHO SCHO, YTO, €CJIX OBl JKUBBIE OPTaHU3MbI 0e3-
BO3BPATHO 3aMMCTBOBAJIM BCE HEOOXOAUMBIE UM IIUTATEIH-
HBIE BEIIECTBA M3 HEXXUBOI IIPUPOABI, HUYEro IIPU dTOM He
BO3BpaIasa o0paTHoO, 3aIrachkl IUTATEJIbHBIX BEIeCTB Ha 3eM-
Jie MCCAKJIY OBbI M JKU3Hb IIPEKPATIIACh. ITOT'0 HEe IIPOUCXO-
OUT, IOTOMY YTO IHUTATEJbHBIE BEIleCTBa IIOCTOSHHO BO3BpAa-
IIal0TCA B OKPYJ/KAIOIIYIO Cpefly B pe3yiabTaTe KHU3HeHe-
ATEJBHOCTH CaMHX OpraHusMoB. IlorjoiéHHble HMU H3
OKpYJKalolei cpeabl IUTaATEeJIbHBIE BeIlleCTBA IPETePIIeBaAI0OT

20



pasjIuuYHbIe IIPEeBpallleHuA, IOCTENEeHHO pacmajasich Ha BCE
foJiee IpPoCThIE COEUHEHUA, YaCTh KOTOPHIX UAET HA IOCTPO-
€HUe CaMOT0 OPraHu3Ma, & OCTAJILHBIE B BUJIE IPOAYKTOB 00~
MeHa BBIJEJIAIOTCA B cpely. 34eCh OHH MOT'YyT YCBAMBATHLCS
pacreHuaMHu. TakuM 00pa3oM, BOBHUKAET YCTOUYUBBIA KPY-
FOBOPOT BEILIECTB, PEIIAOIIYIO POJIb B KOTOPOM UI'DAIOT KM~
BbI€ OPraHU3MEI.

IIpu knaccupuramuy Ha3eMHBIX 9KOCUCTEM OOBIYHO HC-
IIOJIB3YIOT IIPUSHAKU PACTUTEJIbHBIX COOOIIECTB, COCTABIISAIO-
IIUX OCHOBY BJKOCHUCTEM, U KJIMMATHUYeCKue (30HAJIbHBIE)
npusHaku. Tax, BBIAENAIOT ONpPENeJIEHHbIe THUIIBI 9KOCHC-
TeM, HaIIpuMep TyHApa JUIIaWHUKOBas, TYHIApPa MOXOBad,
JIeCc XBOMHBIN (€JI0BBI, COCHOBBII), JieC JIMCTBEHHBIN (Oepes-
HSAK), JIeC HOMKIeBOil (TPONMUYECKUii), CTenb, KYCTAPDHUKU
(uBHAK), 60JI0TO TPaBAHUCTOE, 6OJIOTO charHoBoe.

Pacturensusie coobimecTBa (M dKOCHUCTEMBI) OOBIUHO HeE
MMEIOT Pe3KUX I'DAHWUIL U IIEPEXOAAT APYT B APYra IOCTEIeH-
HO IIpM M3MEeHEeHUU IIPUPOAHBIX ycjoBuii. Hanpumep, Ha
rpaHuIle JIECOB M TYHAPHI HA CeBepe HAIlel CTPaHbl UMEeTC A
mepexonHas 30Ha — JIECOTYHApPAa. 3eCh YepeayIOTCA PeaKo-

BUOrEOLIEHO3

aKoTOon

Atrmocdepa

BUOLIEHO3

Pactu-
TEeNbHOCTb

XKusoTtHoe
HaceneHwe

Mwukpo-
OpraHu3mbl

Puc. 81. Cxema
6uoreoueHosa
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Jechsl, KyCTapHUKHU, carsosrle OojoTa, gyra. Ha rpanuie
Jleca ¥ CTENHM NPOCTUPAETCs 30HA JiecocTenu. BoJsee yB-
Ja)KHEHHBIE YUYACTKU TOM 30HBI 3aHATHI JIECOM, CyXHe —
crennio. OT yyacTKa K y4aCTKy MEHsAeTCA He TOJIHBKO COCTaB
PacTUTENLHOCTH, HO U YKUBOTHBIA MUP, OCOOEHHOCTH BeIlle-
CTBEHHO-DHEPreTUYEeCKOT0 oOMeHa MEXXJy OpraHu3MaMu U
(usuueckoit cpenoi ux obUTAHUS.

JKocucTeMa — OYEeHb IIMPOKOE IIOHATHE, IIPUMEHHMOe
KaK K eCTeCTBeHHBLIM (Halpumep, Jiec, TYHApa, 03epo, OKe-
aH), TaK ¥ K HCKYCCTBEHHBIM (HalIpuMep, aKBapuyM) KOMII-
JeKcaM.

st 0003HAUYEHUSA JIEMEHTAPHOUN IIPUPOSHON DKOCUCTE-
MBI 9KOJIOTHM YacTO HCIOJBL3YVIOT TEPMHUH Ouozeoyerno3 (oT
rped. bios — Ku3Hb, geo — 3eMisd, koinds — coobina,
BMecTe). DBuoreoimeHo3 — COCTaBHas 4YacCTh IIPUPOJHOIO
anagmmadra. I['pamuia OwuoreomeHo3a yCTaHABJIMBAaETCHd,
KaK IIpaBMWJIO, II0 TIPaHUIlE PACTUTEJHLHOIO coobIIecTBa
(buTolleHo3a) — BayKHEMIIEro KOMIIOHEHTa OHOreoleHo3a
(puc. 81).

BUOTUYECKOE COOBLUECTBO, WX BUOLLEHO3. 3KOCUCTEMA.
BUOreEOLEHO3

|
|
{
|
|

\

Kakve n3 n3BecTHbiX BaM COOBLLECTB 1 9KOCUCTEM UMEIOT Bonee nnu
MEHee YETKMNE rpaHunLLbl?
MOXHO N1 cyuTaTh COOOLLECTBOM BCE MNONynsauum NTul, Hacensio-

| Wme necHom maccuB?

Kakune ¢akTopbl HEXUBOM NPUPOALI BAUSIOT HA PACTUTESNIbHbIA U XN-
BOTHbIA MUp coobuiecTea?

SagaHus

HasoBuTe, Ha OCHOBAHUWN KakuUX MPU3HAKOB akBapuymM MOXHO pac-
cMaTpuBaTh Kak UCKYCCTBEHHYIO aKocucTeMy. Mpumepsbl Kakux ewg
WCKYCCTBEHHbIX 3KOCUCTEM Bbl MOXETE NpUBECTU?
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8 é@?ﬁ « CocTaB u CTPyKTypa coobuiecTBa

P00 RPOPO0OQCGOEOORGRGOONO®

1.-4710 TaKkoe APYCHOCTb PACTUTENIBHOro coobLwwecTea?
2. Kak pacnpegneneHo XXUBOTHOe HacesieHue no apycam B aKocucteme neca?

Buporoe pasnoobpasame. O cocTaBe cOO0IIECTBA CYQAT IIPEXKAEe BCEro

20

o BULOBOMY pasHooOpasuio. Ilox pasHooOpasueM IMOHUMA-
IOT BUZOBOE 00TaTCTBO COOOIIIeCTBA.

PasHooOpasue KUBBIX OPraHU3MOB OIIpefesisieTcs Kak
KJINMATUYECKUMU, TaK ¥ HNCTOPUYECKUMU (HaKTOpaMU.
B paiioHax ¢ MATKUM YCTOWYUBBHIM KJIMMATOM, C OOMIBEHBIMU
¥ PEeryJasapHBIMU OcagKaMu, 0e3 CUIbLHBIX 3aMOPO3KOB U ce-
30HHBIX KOJIEOAHWII TeMIepaTyp BUA0BOe O0raTCTBO BHIIIE,
yeM B paiioHaxX, HAXOLAIIUXCA B 30HAX CYPOBOro KJiumara,
TaKWX, HAIIPUMED, KaK TYHAPHI UJIA BBICOKOTOPbA.

BugoBoe 6oraTcTBO pacTET IO Mepe IBOJIOIMOHHOTO pas-
BUTHS coolIirecTBa. UeM IIPOAOJIKUTENIbHEH Pa3BUTHUE KO-
CHCTEeMBI, TeM 0oraue eé BHIOBOM cocTaB. B TaKOM ApeBHEM
osepe, kaxk Baiikaj, HaIpuMep, TOJHKO JIUINb PAUYKOB-00KO0-
naasoB ooutaetr 300 BUIOB.

B n110060M coobiiecTBe, KaK IIPABUJIO, CPABHUTEJIBHO MAaJIO
BHUJOB, IIPEJCTABJICHHBIX OOJBIINM UYHCJIOM O0co0eil wuam
00JIBIIIOM 6MOMAacCoii, ¥ CPABHUTEIHHO MHOT'O BUJOB, BCTPE-
yaromuxcesa peaxo (puc. 82). Buabl ¢ BBICOKOW YHCJIEHHO-
CTBIO UI'PAIOT OI'POMHYIO POJIb B JKU3HU CO00IIEeCTBa, 0COOEH-
HO TaK Ha3kIBaeMbie 8udbl-cpedoobpasosamenu.

B T0 2xe BpeMs peK¥re BUAbI YaCTO OKa3bIBAIOTCS JIYYIIIHU-
MM IIOKA3aTeJsIMU COCTOSIHUS COOOIIecTBa. JTO CBA3AHO C
TeM, YTO JJIS IONAEPIKAHUSA KU3HU PEIKUX BUILOB TPEOYIOT-
Csl CTPOTO ONpeeJEHHBIE COUETAHUSA Pa3INUYHBIX (haKTOPOB
(manpumep, TeMIIEPATYPhI, BIaKHOCTH, COCTaBa IIOYB, OIpe-
JeJIEHHBIX BUJOB IIUINEBLIX pecypcoB u ap.). [loaaep:xkanue
HEeOOXOAUMBIX YCJIOBHII BO MHOT'OM 3aBUCHUT OT HOPMAaJLHOTO
(PYHKIIMOHUPOBAHUS SKOCHUCTEM, IIO9TOMY MCUE3HOBEHIE
PEeAKUX BUAOB IIO3BOJISIET CHEJIATH BBIBOJ O TOM, YTO (DYHK-
HAOHMPOBAHME SKOCUCTEM HAPYIIMJIOCH.

B coob1ecTBax ¢ BRICOKMM pasHooOpasueM MHOTHE BUIBI
3aHUMAIOT CXOJHOE IIOJIOYKEHWEe, HACEJNAs ONUH U TOT Ke
YUYaCTOK IIPOCTPAHCTBA. B TAKOM COOOIIleCTBE CMEHa yCJIO-
BUM KMBHU IIOJ JeiicTBUEeM, HallpUMep, U3MeHEeHUN KJIumMa-



Buomacca

Yucno Buoos

Puyc. 82. CoOTHOLWIEHNE Y1cna BUOoB 1 X Bruomacchl B G1UoLeHo3ax -

Ta WK UHBIX (PAKTOPOB MOYKET IIPUBECTU K UCUYE3HOBEHUIO
OHOTO BHJa, OJHAKO 9Ta moTeps O0yJeT KOMIIEHCUPOBAThCS
3a CUET APYrux BUAOB, OJIMBKUX K BBIOBIBIIEMY II0 CBOEM
cnenmuaauzanuu. Takum obpasom, yeMm OOJIbIe paszHooOpa-
3ue, TeM 0oJiee YCTOMUYMBBIM SABJSAETCS COOOIECTBO K BHE-
3aITHBIM U3MEHEHUAM (PU3UUIECKUX (PaKTOPOB MU KJIMMATA.

Mopdonoruyeckas U npPoCTpaHCTBEHHAs CTPYKTypa CooOLecTs.
OmnpenenéHHble TUIBI BHEITHETO CTPOEHUS OPIraHU3MOB, BO3-
HUKIINUEe KaK IPUCTOCOOJIEHUA K YCIOBUAM MECTOOOUTaHU,
Ha3bIBAIOTCA HCUIHEHHLLMU POPMAMNU.

JKusHeHnnbIe (OPMBI ¥ pACTEeHUH U JKUBOTHBIX OUYEHBb Pas-
HOoOoOpa3Hbl. OHU BBIZEIAIOTCA II0 COBOKYITHOCTY IPU3HAKOB
cTpoeHusA U obpasa Ku3Hu. Tak, HauboJIee pacrIpocTpaHéH-
HbIe JKU3HEHHbIe ()OPMBI PACTeHUN — JepeBbs, KYyCTapHU-
KU, TPaBHI.

Ha6op »xusHeHHBIX (OPM, UX COOTHOIIIEHHE ONPEeNeIA0T
mopgosozuneckyio (oT rped. morphé — dopma) cmpyrxmypy
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co001IeCTBa, 10 KOTOPOM CYAAT O €ro IPUHAAJIEIKHOCTU K TOMY
WJIY MHOMY TUILY, HAIIPXIMED JIeC, JYT, 3aPOCIH KYCTapHUKA.

JKusHeHHbIE (hOPMBI YKMBOTHBIX AJIS PA3HBIX CHUCTEMAaTH-
YECKUX I'PYIII BBEIZEIAIOT II0 PA3HBIM IIPH3HAKaM. ¥ 3Bepei
ONHMM M3 OCHOBHBIX NPU3HAKOB AJIS BBIJEJICHUA KU3HEH-
HBIX (pOopM cuUUTAIOTCA CIIOCOOBI IepeABMKeHus (Xoxnba,
Oer, MPLIKKM, IIJIaBaHUE, IIOJI3aHUE, IMOJIET). XapaKTepHbI-
MM YepTaMU BHEIIIHEro CTPOeHUsA Ha3eMHBIX IIPHII'YHOB, Ha-
NIPpUMEDP, ABIAIOTCA IJIUHHBIC 3aJHUE KOHEUHOCTU C CUJIBHO
PasBUTOM MYCKYJIATypOil OEnep, MINHHBIA XBOCT, KOPOTKASA
mess. K HUM OoTHOCATCSA OOBIYHO OOMTATENN OTKPBITHIX IIPO-
CTPAHCTB: a3MAaTCKUE TYIIKAHYUKM, aBCTPAIUACKUE KEeHTY-
Py, abpuKaHCKYME NPBINYHYNKY U APYIUe NPHITaIoIiue MJe-
KONUTAOIINE, )KUBYIIUE Ha PA3HBIX KOHTUHEHTAX.

JKusHeHHbIE (DOPMBI BOJHBIX OPTaHM3MOB BBIJEJAIOT IO
THUOY UX MecTooOuTanuii. OburaTeseil BOAHOMN TOJIIN 00h-
eqUHSAIT B 0CO0YI0 }KU3HEHHYIO (hopMy naarkmor (0T rped.
planktés — Gayskpaomiuil) — COBOKYIIHOCTH OPTraHU3MOB,
SKUBYIUX BO B3BEIIIEHHOM COCTOSHUU ¥ HE CIIOCOOHBIX ITPO-
TUBOCTOATHL TEUYEHUSAM. B IIAHKTOHE IIPUCYTCTBYIOT KaK
pacTuTesibHBIE (BOOOPOCM), TaK M KUBOTHBIE (MeJIKMIe pay-
Ku) opraausMbel. O6uTaTesin nHa oopasyroT 6ermoc (OT rpey.
bénthos — ranybuna).

Pasnuunple dKU3HEHHBIE (DOPMEBI OIIpEeNeIEHHBIM 00pasom
IIPOCTPAHCTBEHHO 0060C00JIEHBI APYT OT Apyra. ITo o6ocobJie-
HUE XapaKTepusyeT npocmparcmeeHHyio cmpyKmypy coob-
mjecTBa. JIro6oe pacTuTeabHOE COOONIECTBO, HAIPUMeED, pas-
JeJIsieTcsA Ha sIPYChl — TIOPU30HTAJIbHBIE CJIOM, B KOTOPBIX
pacIoJiararoTcs Ha3eMHBIE UJIH IIOJA3€MHbI€ YaCTU PACTEHUMN
OIpenesIEHHBIX JKU3HEHHBIX (PpopM. OcobeHHO UETKO spycC-
HOCTH BBIDA’KEHA B JIECHBIX (DUTOIEHO3aX, I'Ile HACUUTHLIBA-
ercs o0bIYHO 5—6 spycos (puc. 83). Ho u B JIyroBbIX MJIN
CTEIHBIX COOOIIECTBAX TAK)Ke MOYKHO BBIZJIEJIUTH HE MeHee
ABYX-TPEX sPYCOB.

Mopdosmoruyeckas u IPOCTPAHCTBEHHASA CTPYKTypa coo6-
IecTBa SABJSETCA NTOKasaTeJieM pasHooOpasus YCJIOBUM
JKM3HU OPTAaHU3MOB, 0OTaTCTBA W MOJHOTHI MCIOJJb30BaAHUS
MU PECyYpCOB cpenbl. B ompeseIéHHON Mepe OHHM XapakTe-
PHU3YIOT TaKyKe YCTOMYMBOCTH COOOIECTB, T.e€. UX CII0CO0-
HOCTbH IIPOTHUBOCTOATH BHEIIITHUM BO3LEHACTBUIM.



APYChbI

Bonblwuve
DepeBbs

Manblie
nepeBba

KycTapHukn

Tpasbl 1 KYCTapHUYKU

Mxu v nuwaiHnKn

MopcTunka

Pue. 83. ApycHOCTL B fiecy

Tpodwuyeckan crpykrypa. Pasubsle BUALI OPraHU3MOB B COOOIIECTBe
OKa3bIBAIOTCA T€CHO CBA3AHHBIMU JAPYT C APYI'OM, B3aMO3a-
BUCUMBIMHU APYT OT aApyra. Haubospiuee 3HayeHue B IIPUPO-
Jle UMeIOT NUIIeBble CBA3HU, 0Jiarofapsi KOTOPBIM OCYIIeCTB-
JISIeTCA HeIPePHIBHEIN BEIIleCTBEeHHO-9HEPreTUYeCKU oOMeH
MEeXXAY YKUBBIM U HEKUBBIM BEIIECTBOM IPUPOJILI.

JLJ1s1 1F000r0 COO0IIIeCTBA MOYKHO COCTABUTEL CXeMY BCeX ITH-
HIeBBIX B3aMMOCBSA3€ OPraHU3MOB. JTa cCXeMa UMeeT BUJ ce-
tu. ITuwesas cemov (eé nepemyiereHuss ObIBAIOT OYEHb CJIOMK-
HBIMHM) OOBIYHO COCTOUT M3 HECKOJIBKUX NUUW,e8bLX ueneil,
KarKJasa U3 KOTOPBIX ABJIAETCA KaK ObI OTAEJILHBIM KaHAJIOM,
IO KOTOPOMY IepemaloTCs BEeIeCTBO U 9Heprusd (puc. 84).

IIpocThIM TpUMEPOM THUIEBOUN IENU SBJSIETCA IIOCJIEL0-
BaTEJbHOCTh: PACTEHUE — PACTUTEJIIbHOALHOE HACEKOMOe —
XUIITHOE HACEKOMOEe — HACEKOMOSAAHAaA NTUIA — XUIHAA
IITHLA.

B aT0i#1 11en1u oCcyIIecTBIISAETCS OJHOHAIIPABJIIEHHEINA ITOTOK
BeIleCTBAa U YHEPTUU OT OJAHOU IPYNIIBI OPraHU3MOB K APY-
roii. Ha pucynke 84 cTpenkaMu n300parkeHbl IIOTOKM Bellle-
CTBa B IMIIEBOU CETH.
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KOHCYMEHTbI
4-in Tpoduye-
CKWi1 YpOBEHb

KoHCyMeHTbI
3-i1 Tpoduye-
CKMi1 yPOBEHb

KOHCYMEHTBI
2-1 Tpoduye-
CKWA YPOBEHb

Mpoay-
LEHTbI
1-1 Tpo-
duyeckuin
YPOBEHb

; \y X . ‘ ':. y -.‘ |
‘%\)« l 4
1 ’ \.\ r "
.Cl.eCprKTopbl (Mnxpoxoucymemu)

Puc. 84. MNMuwesBasn ceTb 1 HANpaBeHusi NOTOKOB BeLLecTsa

PasHple BUAbI 3aHUMAIOT B IMHUIIEBOI IIENIX pa3HOe II0JIO-
skeHue. JIuirb 3eéHbIe pacTeHUs CIIOCOOHBI (PMKCUPOBATH
CBETOBYIO 9HEPI'HIO ¥ MCIIOJIH30BATH B MUTAHUM IIPOCThIE HE-
opraHudecKue BeinecrBa. Takue opraHu3Mbl BBIJIEJISIOT B ca-
MOCTOATEJBbHYIO T'DYIINY U Ha3bIBalOT agmompogamu (OT
rped. autos — cam u trophe — nuTauue) wiau npodyyenma-
MU — TPOUIBOAUTENAMU OHOJOrUYecKoro semiectBa. OHu
SABJIAIOTCS Ba’KHEHIIIel yacThI0 JI000OTr0 COO0IEeCTBa, IIOTOMY
YTO NPAKTUYECKH BCE OCTAJbHBIE OPTaHMU3MBI IIPAMO HJIH
KOCBEHHO 3aBUCAT OT CHAOKEHUs BEIeCTBOM U DHEPrueil,
3amacéHHBIMU pacTeHusMu. Ha cyiue aBTOTPO®BI — I3TO
O0BIYHO KPYIHBIE PACTEHUS C KOPHSIMM, TOrJa KaK B BOJO-
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éMax UX pPoJIb 6epyT Ha ce0a MUKPOCKONMYECKHe BOJLOPOCIIH,
obuTaroue B TOJIE BOAbI ((PUTOIIJIaHKTOH).

Bce ocrasbHBIE OPraHU3MBI OTHOCATCA K 2emepompogam
(ot rpeu. héteros — pasHbIil), IUTAIOIITUMCA 'OTOBBIMU Opra-
HUYECKUMHU BemlecTBamMu. l'eTepoTpodbl pasjiaraioT, mnepe-
CTPaWBAIOT U YCBAWBAIOT CJIOKHBIE OPraHUYEeCcKUe BeIllecTBa,
CO3/IaHHbIE MEePBUYHBIMU IIPOAYIIEHTAMU. Bce »KUBOTHBIE —
reTepoTpodbl, K HUM K€ OTHOCATCA U MHOI'Me MUKDPOOPTraHU3-
MbI. B cBOIO ouepenb, rerepoTpoHbIe OPraHu3Mbl II0Apasie-
JSIOTCS Ha moTpeduTese (KOHCYMEHTOB) U pasJjararejei (pe-
ayueHToB). ITompebumenu — dTO INIAaBHBIM 00pPasoM 3KUBOT-
HbIE, IATAIOIINECs APYTUMHU OpraHusMamMu (pacTUTEeJbHBIMU
VLJIY YKUBOTHBIMU) UM U3MEJbUYEHHBIMU OPraHUYEeCKUMU Be-
mecrBamMu. Pedyyernmol IPeACTaBIEHbI B OCHOBHOM IrpubaMu
1 0aKTepUAMHU, Pa3jJaraloliuMU CJIO0MKHBIE COCTaBHbIE KOMIIO-

‘HEeHTbI MépTBOﬁ IIUTOILJIa3MBbI, IOBOAA UX OO IIPOCTHIX OpraHu-

YEeCKUX COEAVHEHUI, KOTOPhIe B IIOCIEAYIOIIEM MOTYT OBITH
MCIIOJIb30BAHKI IIpoayleHTaMu. IHTeHCUBHA reTepoTpodHad
JesATeJFHOCTh COCPEIOTOYEHA B TEX MECTaX, I'le CKAILJINBaeT-
Cs OPraHUYeCcKOe BeIleCTBO B II0YBE U HUJIe.

ITonoxxeHue opraHu3Ma B ITUINEBOM IEITU XapaKTepu3yeTCs
ero yIaJEHHOCTHIO OT OCHOBHOI'O MCTOYHMKA IIOCTYIIAIOIIEH B
co00I11ecTBO 9Hepruu. PasnuyHble OpraHu3Mbl 3aHUMAIOT pa3-
HOEe IIOJIOKEHHeE: B 9THUX CJAy4asX rOBOPSAT, YTO OHU pacroJiara-
IOTCA Ha Pas3HBIX Mpo@uuecKux YyposHsax. ABTOTPOMBI 3aHU-
MAalOT IepBbI TPOPUUECKUI YPOBEHb, a reTepoTpodsl — BCe
IOCJIEAYIOIME TPO(PIUEeCKHe YPOBHU: PACTUTEIHLHOSAIHBIE Op-
TaHU3MbI — BTOPOM, IJIOTOSIAHBIE — TPETUM, XUNTHUKU, IIH-
TAOIIHECA INIOTOSAAHBIMY JKUBOTHLIMHU, — YE€TBEPTHINA U T. .

BUOOBOE PABHOOBPA3UE. BUAOBON COCTAB. ABTOTPO®bI.
FETEPOTPO®bI. MPOAYLEHTbI. KOHCYMEHTbI. PEOAYLEHTbI.
SPYCHOCTb. PEOKUE BAbl. BUAbI-CPEOLOOBPA30OBATEJIU.
MULLEBAS LIEMNb. MALWEBAS CETb. )XKUSBHEHHbIE ®POPMbI.
TPODUYECKUIA YPOBEHb

Bonpochl

Sl o

Kakue dpakTopbl yBenmyimsaloT BuaoBoe 6oratctBo coobuiecTasa?
Kakoe 3HavyeHne umetoT peagkme Buabl?

Kakue cBoiicTBa cCoOOLLLECTBA XapakTepuayeT pa3dHoobpasve Bnaos?
Y10 Takoe nuweBas Lenb 1 nuuiesas cetb? B 4EM nx 3HaveHne?
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SapgaHus

PucyHok 85 ynpoLUEHHO nepenaéT CTPYKTYPY ABYX TUMOB COOOLLECTB,
OTHOCSILLUMXCS K HAa3eMHON U K BOAHOM akocucTemam. lNpoaHanmaun-
PYWTE CTPYKTYPY aTUX akocuctem. CpaBHUTE 0COBEHHOCTU, Xapak-
TepHble ans Hux. Cpenante BbIBOO O TOM, YeM 9TM coobliecTsa
KOpPEeHHbIM 06pa3om pasnuyaloTcs 1 B 4EM OHU CXOOHbI.

ConHeuHasn
aHeprus

> ABTOTPODHBIN
cnou

Pue. 85, O6was CTpyKTypa Ha3eMHOW (cniesa) v BOAHOM (CnpaBa) 9KOCUCTEM:

1 — npoayueHTbl (PaCTUTENBHOCTL Ha cyLuen GUTOMIaHKTOH B BOAE); 2 — KOHCYMEHTbI:
a — TpaBosifHble; 6 — nuTaloWMecs AeTPUTOM (NOYBEHHbIE 6ECNO03BOHOYHLIE Ha CYyLUe,
NPUAOHHBLIE BECNO3BOHOYHbLIE B BOAE); B — BEPXOBHLIE XULLHUKN; 3 — PeayLeHTbI
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8 44. MeXBUAOBbie OTHOLUEHUS OPraHM3MOB
B 9KOCUCTEME

00O OSOIOSNOOOS

1. Kakyio ponb B npypoae urpaiot XMLHUKn?
2. MNpueeguTe NnpuMepbl B3aUMOBbLINOAHbIX OTHOLUEHUA MeXAY XXUBOTHLIMWN
U pacTeHUsMMU.

OpraEu3Msbl B3arMOEMCTBYIOT APYT C APYIOM B IIpeesiax
coof1recTBa. I9TO B3aWMOAEHUCTBYE IIPOUCXOAUT IPAMO MM
OIIOCPENOBAHHO, Uepe3 IIPOMEKYTOUHBIE 3BeHbs. BceBos-
MOXKHBIE (DOPMBI BIUSAHUSA OPraHU3MOB JAPYT HA ApPyra mpej-
CTaBJAIOT COO0¥ COBOKYIIHOCTD OMOTUUECKUX (haKTOPOB.

Buornueckue B3aMMOOTHOIIEHUS YPE3BLIYANHO CJIOMKHBI
U I0-Pa3HOMY IIPOTEKAIOT B PA3JMUYHBIX YCIOBUAX. ITO Je-
JIaeT UX TPYAHOIPEACKA3yeMBbIMU.

Tunbl GMOTUYECKUX B3aUMOOTHOLWEHMIA. Bce 6moTHYeCcKMe CBA3U
MOYKHO Pa3feJUuTh Ha IIIeCTh THUIIOB.

1. Eciu gBa BHUAa He BJIUAIOT APYr HA APyra, TO MMEEeT
mectro Heiimpaausm (00). B mpupoze MCTUHHBIN HeHTpa-
JU3M O4YeHb PEeJOK, IIOCKOJBbKY MEXKAYy BCEeMU BHUIAAMM BO3-
MOXKHBI OIIOCPENOBAHHLIE B3aMMOJecTBUA, adhdexTa KoTo-
PBIX MBI HE BUAUM B CHUJIY HEIIOJHOTHI HAIIIUX 3HAHUM.

2. Korga nns OZHOrO M3 COBMECTHO OOMTAIOIIMX BUIOB
BJIMSTHUE NPYTOr0o OTPUILATENILHO, B TO BpeMs KaK yrHeTaro-
UM He TMOJIyYaeT HU BpeAa, HU IIOJIB3EI, TO 9TO AMEHCANUIM
(—0). Ilpumep ameHcaau3Ma: CBETOJIOOUBHIE TPABbl, PACTy-
IMue IOJ eJbI0, CTPAaJaloT OT CUJILHOI'O 3aTeHEHUs, eJb JKe
He MCIILIThIBAeT HUKAKOI0o Heyno0cTBa.

3. @opMma B3aMMOOTHOIIIEHUH, IIPXU KOTOPOM OJUH BUJ 110~
Jy4YaeT KaKoe-JIn0o IIPEenMyIIeCTBO, He IIPUHOCS APYTOMY HU
BpejZia, HU II0JIb3bI, HadbiBaeTcsa Kommerncaausmom (+0). Ha-
npuMep, KPyIHble MJeKonuraoomue (co0aKku, OJIEHU) CIIy-
JKaT PasHOCYMKAMM ILJIOZOB M CEMAH C 3alenkKamMu (Bpoje
peneHUKA), He MoJIydasi OT 9TOT0 HU ymiepba, HU Ipeumy-
II[eCTB.

4. B npupo/ie 4acTO BCTPEYAIOTCS B3AMMOBBITOHbIE CBA3H
MEeXAY BUAAMU OPraHM3MOB, IIPU KOTOPBHIX OHU IIOJIYyYAIOT
000IOLHYIO IIOJB3y, — OTO MHOT'0OOpasHbIe cumbuomuiye-
crue ezaumoommuouteHus (++).
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O6a3aTebHOE YCJIOBHE CUMOMOTHUYECKHUX OTHOIIEHUI —
COBMECTHAasfA KU3Hb, ONpPeNeJIeHHas CTEeIEHb COXXHTEJIbCTBA
OpraHuU3MOB.

KinaccuuecKUM IPUMEPOM CUMOUO3A SABIAIOTCA JIAIIAN-
HUKH, IIPEACTABJIAIONINE CO00I TeCHOe B3aMMOBBITOJHOE CO-
YKUTEJILCTBO I'PUOOB 1 BogopocJeii. [Ipyroi npumep cumMou-
03a — B3aUMOOTHOILIEHUSA TEPMUTOB U UX KUIIEYHBIX COMXKHU-
TeJel — IKTYTHUKOBBIX. OTHU IIPOCTEHINHE IIPOUIBOLAT
(bepMeHT, pasjgaramiui KJIeTyaTKy Ha caxapa. TepMuTsr He
UMEIOT COOCTBEHHBIX (DEPMEHTOB IJIsA II€pEeBapUBAHUSA IIEJI-
JII0JIO3BI ¥ 0e3 CMMOMOHTOB IOTHOJU OBI. A KI'yTHUKOBEIE,
B CBOIO O4Yepeab, HAXOAAT B KUIIeYHUKe O1aronpuaTHEIE yC-
JIOBUS, CIIOCOOCTBYIOII[HE X BBIXKUBaHUIO. B cBOOOAHOM CO-
CTOSTHUU B IIPUPOJie OHU He BcTpevaroTca. IIImpoko masect-
HBIJ IpUMep CUMOM03a — COYKUTEJIHCTBO 3€JIEHBIX PACTEHUM
(mpesxe Bcero epeBbeB) U rpudoB.

OgHUM M3 TUIIOB B3aUMOIIOJIE3HBIX CBs3€ ABJIAETCS Npo-
moxoonepayus (OyKBaJIbHO: IIEPBUYHOE COTPYAHUYECTBO)
(++). B aToMm ciryyae COBMECTHOE CYIIIeCTBOBaHUE BBITOJHO AJIA
000MX BHUZIOB, HO HE 0043aTEJIbHO JJISI HUX, T. €. He SBJISIETCS
HEIIPEMEeHHBIM YCJIOBHEM UX BEDKUBaHUsA. [IpuMepoM CIIyKuT
pacupocTpaHEeHHEe MYypPaBbAMU CEMSH HEKOTODPBIX pPaCTeHHM
Jieca, OnbLIeHUE TYEIaMy Pa3HbIX JIYTOBBIX PACTEHUA.

Boiiee TecHble B3aMMOBBITOAHbIE OTHOINEHUS, IPU KOTO-
PBIX IPUCYTCTBUE KaXKJOT0 M3 ABYX BUJOB CTAHOBUTCH AJIA
Apyroro o0s3aTeJbHBIM, HadbiBaeTca mymyaaudmom (++).
TaxoBbl, HAIpUMeEP, B3aMOOTHOIIIEHU S Y3KOCIIeIINaJIu31PO-
BaHHBIX K OIIBLJIEHUIO PACTeHUU (MHIKUD, KyHaJbHUIA, Typ-
MaH, OPXUAHBIE) C ONBLIAOIINMYI UX BUIAMU HACEKOMBIX.

5. Ecau aBa u 0oJiee BUAa 001a4al0T CXOAHBIMU dKOJOIA-
YeCKUMU TPeOOBAHUSIMU U OOUTAIOT COBMECTHO, MEXAY HU-
MU MOXKET BOBHUKHYTb KOHKYPEHUUS, OT KOTOPO! CTPasaIoT
oba Buzga (— —).

6. Xuwnuwecmeo (+—) — Takoil THI B3aXMMOOTHOIIEHUHN
OpPraHuU3MOB, IIPX KOTOPOM IIPEeACTAaBUTEJNH OJHOIO BHUIA
yOMBAIOT U MOENAIOT IIPeACTaBUTEJEH APYyroro. dTo ogHa M3
(opM NHUILEBHIX OTHOLIEHUH.

ITapasumusm (+—) — 910 popmMa OMOTHYECKUX OTHOIIE-
HUH, IPU KOTOPHIX OPTaHU3MBI OJJHOTO Bua (IIapasuTa) Ku-
BYT 3a CYUET IUTATEJHbHBIX BEIEeCTB WU TKAaHEe! opraHusMa
apyroro Buza (xossimHa). [Tapasutusam OJIM30K K XUIIHUYE-



CTBY, OAHAKO B OTJINYME OT HACTOSINEro XUITHUKA IapasuT
He yOuBaeT xo3sinHa cpasy. Kpome Toro, 00bIYHO OH UCIIOJIb-
3yeT JKUBOTO XO03AMHA M KaK MECTO CBOEIr0 BPEMEHHOT'0 UJIH
IMOCTOAHHOT'O IpoKuBaHus. IlapasuT usHypsier, HO He I'yOuUT
X035AMHA, IIOCKOJIBKY TOT 00eCIIeYnBaeT ero CyIlecTBOBaHME.
Takum oOpasoM, MapasUTU3M MOKHO pacCMaTpUBaTh KakK
ociabiaeHHyI0 (OpMy XUIITHUYECTBA.

HEATPAJIU3M. AMEHCAJIN3M. KOMMEHCAJIN3M. CAUMBUO3.
NMPOTOKOOMEPALIUA. MYTYAJIN3M. KOHKYPEHLLUSA.
XULWHUYECTBO. NAPASUTU3M

Bonpocsl

1. | Kakue npumepbl NONIOXNTENBbHbIX U OTpULATENbHbIX BBAUMOOTHOLLE-
HWUIA OPraHM3MOoB BaM U3BECTHbI?

2. | Y1o npencrTasnaioT coO0M NULLANHUKK C TOYKU 3PEHUS B3aMMOOTHO-
LIEHUIN OPraHn3mMoB?

3. | KakoBa rnaBHas 0cCo6eHHOCTb cumburnosa?

SagaHus

KOHKypeHuus CTaHOBUTCS YCTOMYMBOIM (00a Bnaa BbIXUBAIOT) Npu Ha-
M4nn pasHoobpasunsa BHELLHUX YCIIOBUA. TakOMy Xe npasusy noayu-
HAEeTCA N XULWHNYEeCTBO.

O6cynute, no4yemy Tak NPonCXoauT.

§ 45 =« MMOTOKM BewecTBa U 3HEeprum B aKkocucreme

P20000O0PODQCPOOS

1. MpuBeanTe npuMepbl Pa3HbIX NULLEBbIX Uene B sieCHOM (03épHom,
CcTenHom) coobuiecTse.

2. Kakme npoueccbl NPOUCXOAAT NpU nepexope ¢ OQHOro Tpogpu4eckoro
YPOBHSA Ha Apyron?

BuoJjiornueckoe BeIecTBO, IPOU3BOANMOE 3€JIEHBIMU pac-
TEeHUSAMU, ¥ 3alIaCEHHAS B HEM 9HEPTrUs — MCTOYHUK KUIHU
IJI BCeX cJaramiux coodinectso BumoB. IlepemaBasics 1o
IesaM NUTAHWS, U BEIeCTBO U dHEPIUdA IIpeTepreBaioT pAsL
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npeBpanieHu. YacTh BeIecTBa MOYKET MCI0JIb30BATHCA KaK
MaTepuaJ s CTPOUTENIHCTBA TeJl OPraHU3MOB, THUTAIOIIUX -
cda pacTeHUsIMHU (KOTOpBIE, B CBOIO OUepelb, IIOCTABJIAIOT Ta-
KOM JKe «CTPOMTEJbHBIM MaTepuag» XUNIHUKaMm). Bcuep-
CTBYE OTMUPAHUA OPraHN3MOB BCE OMOJIOTMTYECKOE BEIleCTBO
B KOHEUYHOM CUETE IOCTAETCA MUKPOOPraHu3MaM, Y4aCTBYIO-
UM B IPEBPAIEHUN CIOKHBLIX OPraHUYECKUX COeIUHEHUH
B IIPOCTHI€, KOTOPHIE BHOBH HCIIOJB3YIOTCA PACTEHUSIMU.
IlpoucxoauT KPyroBOpPOT BEIIECTB B 9KOCHUCTEME.

B oranmume oT BelecTB, KOTOPbIe HEIIPEPBHIBHO IUPKYJINU-
PYIOT B 9KOCHCTEMEe ¥ BCerjla MOT'YT BHOBBL BKJIOYATHCA B
KPYTI'OBOPOT, DHEPIrUs MOYKET OBITh MCIIOJIB30BAaHA TOJBKO
onuH pasd. CosHIle — IPaKTUYECKU €IUHCTBEHHBIA MCTOY-
HUK BCell sHepruu Ha 3eMJe.

IIpu mepemenieHUN SHEPTUU 10 IIUIIEBOM I[EIIU C OLHOTO
YPOBHA Ha JAPYI'OA CKOPOCTH €€ MOTOKa (T.e. KOJUUYECTBO
9HEPTruu, IepenIefei ¢ OQHOro TpohUIEeCKOro ypoBHa Ha
JIPYroi B eQUHUILY BPEMEHH!) PE3K0O CHUIKAETCS B CHJIY DAL
OpUYMH. JacTh 3aKJIOUEHHON B MUINE YHEPTrUU BOOOIIE He
yCBaMBAaETCA W BEIBOJUTCS U3 OPraHU3Ma ¢ 9KCKPEMEeHTaMu,
YacTh TepseTcA B IIpolecce OMOXMMUYECKO¥N TpaHchopma-
nuu nuinyu. Kpome Toro, fajgeko He BCe OPraHu3Mbl JaHHOI'O
TPOPUYECKOTO YPOBHA OYAYT CHEAEHBI MOTEHIMAJIbLHBIMU
XUNTHUKAMU U, CJIeIOBATEJBHO, HE BCS DHEPrusd, 3aIllaceéH-
Hasg B UX TKAHAX, IMEePEeUIET HA CIEAYIOINUN TPOMUUECKUHN
ypoBeHb. HaKoHen, MHOIO 9HEePIruu, MOJYIYEeHHON ¢ IMUIIeH,
TpaTUTCA Ha paboOTy, KOTOPYIO BHIIOJJHSAET YKUBOTHOE, IIepe-
MeIasiCh, 0XOTSACH, CTPOSA I'HE3/I0 WJIU IIPOU3BOAA UHbBIE e -
CTBUS, B Pe3yJbTATE YEro BbIAEJISAEeTC TEILIO.

IToTrepu sHEpPruu IpU IIepexofe C OLHOro TPOoMUYECKOro
YPOBHSA Ha Apyroi (0oJiee BEICOKUI) OIIPENEIAIOT KOJIUIECT-
BO 9TUX YPOBHEM M COOTHOIIEHME YUCICHHOCTH XUITHUKOB 1
skepTB. Ilogcuurano, uTro Ha J000¥ TpohuruecKU YPOBEHD
nmocrymnaer Juilb okoao 10% (unu gyyTs 6oJiee) SHEPTUH IIpe-
OBIAyILIEro ypoBHsA. IloaTomMy o0liee 4YmMCIO TPOhHUUECKUX
YPOBHEM PeKO IIPEBHIIIAET TPU-YEThIPE.

Mupamubl YucneHHocTy u Guomaccsbl. COoTHOIIEHNe KUBOTO Bele-
CTBA HA PA3HBIX YPOBHAX IMOAUYUHAETCS B I[EJIOM TOMY XKe
IIPaBUJIY, YTO U COOTHOIIIEHUE IIOCTYNAOIIeH DHEPIUU: YeM
BRIIIIE YPOBEHBb, TEM HIKe o01as 6momacca U YHUCJIeHHOCTh
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Puc. 86. MNupamuabl YucneHHocTu: npsamas (A) u nepesépHyTtas (5)

COCTABJAIOIINX €€ OpraHm3MoB. I'papmuecKu 39TO MOMKHO
n300pa3uTk B Buse nupamuznsl (puc. 86). Takue nupaMugbl
Ha3BIBAIOT NUPAMUOAMU YUCTIEHHOCMU 1 OLOMACChL.

CooTHoOIIEHNEe YUCJIEHHOCTU Pa3HBIX I'PYIII OPraHU3MOB
maér mpeacraBiieHHEe 00 YCTOMYMBOCTH COOOIIECTBA, BEAb
OumoMacca M YUCJIEHHOCTh HEKOTOPBIX IONYJISAIINHN ABIAIOTCS
OJTHOBPEMEHHO U II0KAa3aTeJieM BeJINYMHBI JKU3HEHHOT'O IIPO-
CTPAHCTBA AJIS OPraHM3MOB JAHHOTO U APYrux BuAoB. Ha-
NIpUMED, YUCJIO JEPEBLEB B JIECY OIIpeNeNsaeT He TOJLKO 00-
Uil 3armac 3aKJIOYEHHON B HUX 6mOMACChI U 9HEPTUU, HO U
MHUKPOKJIMMAT, a TaKKe KOJHUYECTBO YOEIKHUIN AJId MHOTHX
HaCEKOMBIX U IITHII.

IMupaMuAbl YMCIEHHOCTH OTPAMKAIOT TOJBKO MJIOTHOCTH
OPraHM3MOB Ha KaXKJOM TPOMUUECKOM YPOBHE, HO HE CKO-
poCTh CaMOBO300HOBJIEHUS OPraHU3MOB. ECaum CKOPOCTH
PasMHOMKEHUS IOIMYJISIUKA XePTBbI BBICOKA, TO HayKe IPU
HH3KOI OmoMacce Takas MOIMYJIAINA MOYKeT ObITh JOCTATOU-
HBIM WCTOYHUKOM HUINU IJIs XUITHUKOB, UMEIuX 6osee
BBICOKYIO OOMAaccy, HO HUBKYIO CKOPOCTh PA3MHOMKEHM .

ITIo aTOif mpuYMHE TUPAMUALI YKMCJIEHHOCTU MOTYT OBITH
MEePEeBEPHYTHIMHU, T. €. ILJIOTHOCTHL OPraHMU3MOB B JaHHBIN
KOHKPETHBII MOMEHT BPEMEHH Ha HU3KOM TPOMUIECKOM
YPOBHE MOKEeT ObITH HUKE, YeM ILJIOTHOCTL OPraHu3MOB HA
BBICOKOM YPOBHE.

Hanpumep, Ha OJHOM J€PEBE MOMKET JKUTh U KOPMHUTHCSH
MHOJKECTBO HACEKOMLIX (IepeBEPHyTas MUPaAMUA UUCJIIEH-
vocTu). IlepeBépHyTas mupamMuza OGMOMACCHI CBOMCTBEHHA
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BOAHBIM dKOCHCTEMaM, I'Zle IIEPBUYHBIE IIPOAYIIEHTHI ((huro-
IJIAHKTOHHBIE BOJAOPOCJIN) OUE€Hb OBICTPO AEJATCH, a UX II0-
TpebuTtenu (300IMJIaHKTOHHBIE PAKOOOpa3HbIe) ropas3zio Kpymn-
Hee, HO UMEeIOT AJIUTEbHBIN IIUKJ BOCIIPOU3BOICTBA.

NMUPAMUAbI HUCJIEHHOCTU U BUOMACCHI

Kakyio posnb B co0bLEecTBe UrpatloT aBTOTPOHbIE OpraHndmbl? Ka-
| Kyl0 — reTepoTpopHbIe?

' Kakomy npasuny NoAYNHAETCSH M3MEHEHUE CKOPOCTM NOTOKA 3HEPTUM
| Mo nNuweBson uenn?

| HTo Takoe nepeBépHyTas nMpamuaa YUCNIeHHOCTN?

3agaHus

1. | HazoBuTe BUAbI XUBOTHbLIX U pacTeHuii, obuTalowmx B BalLen MecT-
HOCTW, 3aHUMAIOLLNX CMEXHbIE TPOPUYECKNE YPOBHUN N HAXOJALLMUXCS
B €4VHOWN NULLEBON Lienu.

MoaymainTte, 4eM MOXHO OOBSACHUTb CHWXEHWE CKOPOCTWM MOTOKa
3HEepruun No Mepe yaaneHus ot NepBUYHOIo NPOAYLEHTa.

3. | Paccuutante, nonb3ysack npasuiom 10%, nonio aHeprmum, NnocTynao-
e Ha TpeTuin TPoPUYEeCcKnii ypoBeHb, Npu ycnoeum, 4To eé obuiee
KONMYeCTBO Ha NnepBoM ypoBHe cocTtaensno 100 eguHumy,.

N

W ")« CamopasButue aKOCUCTEMbI

¢ Qo0 OGOQOSOOGCO

1. KakuMmn usmeHeHnssMu B COCTaBe XXMBOTHOIO U PacTUTENIbHOIO Hacene-
HMS CONnpoBOXpaeTcs o6pa3oBaHue BepxoBoro 6onora?

2. B 4éM cX0ACTBO 3TOrO Npouecca ¢ NpoueccoM 3apactaHua NOKUHYTOro
CeJIbCKOX039NCTBEHHOro nona?

dronormveckas cykueccus. Ecaum IpeKpaTHTh BO3AEJBIBATH KOT-
la-TO OTBOEBAHHOE y Jieca IaXOTHOE II0Jie, TO JieC, paHee 3a-
HUMAaBIIUH 9Ty TEPPUTOPUIO, BHOBE BepHETCH cioga. OxHaKo
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Pue. 87. Cykueccusi Ha NOKUHYTOM CETbCKOXO3SIMCTBEHHOM y4acTke

IIpesKJe Ha 3TOM MeCTe BO3BHUKHET PsiJi COOOIecTB, KOTOpPEIEe,
CMEHSAS APYT APyra, HOATOTOBAT AOPOTY Jiecy. OTU CMEHSIIO-
e Apyr Apyra cool0ImecTBa MOXKHO YIIOZOOUTH CTAXUAM
pasBUTUSA, Yepe3d KOTOPhIE IIPOXOAAT MHOTHE OPraHU3MbI,
IpesKe 4eM JOCTUTHYT 3PEJIOCTH.

ITocnenoBaTenbHasa CMeHA OJHUX COOOIECTB APYTUMH Ha
ONpEIeJIEHHON TePPUTOPUYN HOCUT HA3BaAHUE IK0JL0ZULECKOLL
cykyeccuu (OyKBaJIbHO: IIPEEMCTBEHHOCTh) U ABJIAETCA 3a-
KoHOMepHOM. CyKIleccus yIpaBJisieTcs CaMUM COO0IIEeCTBOM
M HEe 3aBHCHUT OT MECTOIIOJIOMKEHUS WJIA BUJAOBOM HPHUHAMI-
JIE’KHOCTHU COCTABJIAIOIIUX €r0 OPraHu3MOB.

T'maBHas 0COOEHHOCTH 9KOJIOTUUYECKOMN CYKIIECCUU COCTOUT
B TOM, YTO U3MEHEHUs COODIecTBa Beerja MPOUCXoaAT B Ha-
MpaBJIeHUM, BO3BPAIAIOIIEeM €ro K PaBHOBECHOMY COCTO-
STHUIO.

PasBuTue Jjieca Ha OCTABJIEHHOM MOJIe ABJISAETCS IPUMe-
pom cyKueccuu (puc. 87).

Kaxnas cragusa CyKIIECCHUM IIpeACcTaBIAeT COO0M ompee-
JIEHHOE COOOIIeCTBO C IIPeodJafaHieM TeX WU UHBIX BUIOB
M KU3HEHHBIX (hopMm. OHU CMEHSAIOT APYT APYyra, IOKa He Ha-
CTYHIHUT cocmosanue pagrogecus. Cykueccusi, KOTopas HaUu-
HaeTCs Ha JUIIEHHOM JKM3HU MecTe (HalpuMmep, Ha BHOBb
o0OpasoBaBIIIeicA MeCYaHOH AI0HE), HAa3bIBaeTCs NepeuiHoll
cykuyeccueil. TepMuH emopuunas cyKyeccus OTHOCUTCA K
coo0IIecTBaM, KOTOPhIE PA3BUBAIOTCA HA MECTE YIKe CYILeCT-
BOBAaBIIEro panee chOpMUPOBAHHOT'O COOOIIIECTBA.
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Kak npumep mepBUYHOM CYKIECCUU MOMKHO HAa3BaTh I10CE-
JIeHHe HAKWIIHBLIX ¥ JHUCTOBATBHIX JHUINANHMKOB HA KAMHAX.
Co BpeMeHeM BBIJIEJICHUS JIMNIAXHUKOB 00pas3yIoT Ha KaMe-
HUCTOM cyOcTpaTe HeKoe moAo0ue I0YBBI, I'Zie IIOCEITIOTCS
BCEé 0oJiee BHICOKOOPraHHN30BAHHBIE PACTEHUS — KYCTUCTHIE
JAIMaNHUKY, 3€JIEHbIe MX¥, TPAaBhI U APYTUe PACTEHUS .

IIpuMepoM BTOPHUYHOM CYKI[ECCUM ABJISIOTCS U3MEHEHUS,
IIPOMCXOLAIINE TOCJIE PACKOPUEBKY U 3aMaIlIKKU IJIONIaNe,
3aHATHIX IIpe)Kae JiecoMm (eciiv, KOHEUYHO, paclaxXaHHBINA
YyYacTOK OCTaBJIEH M BIIOCJEINCTBUU He obOpabarwiBaeTcs),
WJIM IIOCJIe MOPYOKM Jeca, yCTPoHCcTBa Ipyaa | T. 1.

CKOpPOCTh UBMEHEHUM IIPU BTOPUIHON CYKI[ECCUU TOPa3mo
BBIIIIE, YeM IIPY HePBUYHOM. ITO 00'BACHAETCS TeM, YTO IIep-
BUYHOE COOOIIIECTBO OCTABJSET IIOCTE cebs HOCTATOUHOE KO-
JINYECTBO IMIUTATENHHEIX BEIIECTB, PA3BUTYIO IIOYBY, YTO 3HA-
YUTEJILHO YCKOPSAET POCT U Pa3BUTUE HOBBIX IIOCEJIEHIIEB.

B xoje cykueccuu o0IMK cOOOIIEeCTBA TIOCTOSIHHO MEHSAET-
ca. Mensiercss 1 PyHKIIMOHUPOBaHUE d9KocucTeMbl. CyKilec-
CUsI — DTO 3aKOHOMEPHBIM M HaIIPaBJEHHBIN IIPOIECC, II0-
9TOMY OOIIMie M3MEHEHUA, IIPOUCKXOAAINME HA TON MJIM UHOK
eé cTaguM, CBOMCTBEHHBI JIIDOOMY COOOIIECTBY M HE 3aBUCAT
OT ero BHOBOI'0 COCTaBa UJIU reorpauyuecKoro MecTOII0JIO-
JKEeHUs.

MpoaonKnTenbLHOCTL CYKILeCCUM BO MHOTOM OIIPEZeJISeTCA CTPYKTY-
poii coobriecTBa. VI3yueHre NepBUYHON CYKIIECCUY HA TAKUX
MecTax, KaK mecyaHsble JI0HbI, CBUIETEJIbCTBYET O TOM, UTO B
9TUX YCHOBUSAX IJA HOCTUIKEHHUS pPaBHOBeCUs TpPeOyioTcs
MHOI'V€ COTHHU JieT. BTOpUYHBIE CYKIIECCUM, HAIIpHUMED Ha
BBIpYOKax, IIPOTEeKAaoT ropasno osicTpee. Beé ke Tpedyercs
He meHee 200 seT, YTOORI B YCJIOBUAX YMEPEHHOI'O BJIAXKHOT'O
KJIIMAaTa CMOT BOCCTAHOBUTHCS JIECHOM MACCHB.

3HayeHne 3KONOrm4yeckoin cykueccuu. 3pesoe, T. €. JOCTUIIIEE CO-
CTOSAHUS PABHOBECHUSA, COOOIIECTBO OTIMYAETCA OT MOJIOLOTO
(T. e. TaKOI0, I'le YKU3HB TOJILKO HAUAJIa PAa3BUBATHCA) BLICO-
KOM HACBIIEHHOCTHIO OPraHu3MaMu, UX pasaoobpasuem, 60-
Jiee Pas3BUTON TPOPUUECKON CTPYKTYPOH, YpPaBHOBEIIEHHO-
CTBHIO MEXKIY dHEPTrUeH, IoJyJdaeMoOl N3BHE U UCIIOJIL3yeMOM
JUISL TIOAAEPIKAHUA KUBHUA. ITO IIO3BOJISAET €My IIPOTHUBOCTO-
ATHh USMEHEHUSIM MHOTuUX (usudeckux (haxTopoB (Hampu-
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Mep, TeMIepaTyphl UJIA BJIAYKHOCTU) U Ja’Ke HEKOTOPBIM BU-
JaM XMMHWYECKHUX 3arpasHeHui. Bens opraHmaMsbl, BO3Iei-
CTBYsI Ha CBOIO CpeNy, MEHAIOT €€ CBOMCTBA, JeJIaloT e 6ojee
IPUCIIOCOOJEHHOMN JJIA KU3HU. B TO ’Ke BpeMs IIOYTH BCA
9HEPrusd, NOCTYIIHAS OpPraHM3MaM, COCTABJISIONIUM 3pPejoe
COODIIeCTBO, TPATUTCS HA IMOAAEPIKaHNE UX KUBHEAeATe I b-
HOCTH.

Mouaoasie coobmiecTBa, Ha000poOT, 6oJiee YSAZBBUMBI IIO OT-
HOIIIEHHUIO K BHEIIHUM Bo3zeicTBusaM. OIZHAKO MOJOLOE CO-
00IIeCTBO CIIOCOOHO MPOAYIIMPOBATH HOBYIO OMOMACCY B I'O-
pasno 6ONMBITNX KOJUYECTBAX, YEM 3peJioe.

YUpe3BbIYalfHO Ba’yKHO, YTOOBI OOOMM THUIIAM DKOCHCTEM
YEeJIOBEK YAeJIA ONMHAKOBOE BHUMAHUE.

ITaxoTHBIE 3eMJIU, HAIPUMED, ABISIOTCA MOJOABIMU CYK-
IMecCUOHHBIMU cTazuaMu. OHU DOLIEPIKMBAIOTCS B TaKOM
COCTOAHUYU OJiarofapsi HEIIPEPHIBHOMY TPYAY 3eMJiefesiblia.
Jleca »xe mIpezicTaBJIsIIOT cCO00M OoJiee cTapbie, OoJiee pa3Hoo0-
pasHble 1 0oJiee cTaOMIbHBIE COOOIIEeCTBA.

JIromgm Bcé emié ciabo OCO3HAIOT IIOCJIEACTBUS 9KOJOrHYe-
CKMX HApPYIIEHUH, COBEPIIAEMBLIX B IIONOHE 34 9KOHOMUYE-
CKOM BBITOZO#. [laske Tex 3BHAHUM, KOTOPhIe HAKOIIJIEHEI 9KO0-
JIOTHIEH B HACTOsIee BpeMs, NJOCTATOUHO JJIsI YBEPEHHOCTH
B TOM, UTO IpeBpallieHue Halmrei O0mochepsl B OQUH OOIIIUP-
HBII KOBEP IMAXOTHBIX 3€MEJb TAUT B ce0e OrPOMHYIO OIac-
HOCTb. IJisi Halrero cOOCTBEHHOI'O BBEIXKUBAHUS OIIpeHesIEH-
HbIe JIAHAIIA(THI JOJKHBI OLITH IPENCTaBJIEHBI €CTECTBEH-
HBIMU COOOIIeCTBAMMU.

9KOJIONM4YECKASA CYKLECCUSAA. PABHOBECME.
NMEPBUYHASA CYKLIECCUS. BTOPU4YHAS CYKLLECCUSA

Bonpocsei

1.

B 4ém 3aknovaeTcsa rnaBHas 0COOEHHOCTb 3KOJIOrMYECKOn CyKLec-
cun?

B 4éM pasnuuma mexay NepBUYHOW U BTOPUYHOW CyKUECCUAMN?
MpuBeauTe Nnpumeps.bl.

HagsoBuTe rnasHble TUMbl CYKLECCUOHHbLIX UBMEHEHW.

kKaKVIMVI dakTopamu onpeaensieTcsi NPOAOIKNUTENbHOCTb CyKLEeccum?
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SagaHus

1. | Mpuxoannock nn Bam HabnaaTh CYKLLECCUOHHbIE UBMEHEHUS B NpU-
pone? O6cyante cBOU HabNIOAEHWS C yYaLLMMUCH Knacca.

2. | NMpoBeouTte aKckypcuio B BuoreoueHos. Noa pykoBOACTBOM yYUTENSA
paszpaboTanTe nnaH U MapLIpyT 9KCKYpCcuu, Bblbepute 0ObekTbl Ot
n3ydyeHus. NoaroToBbTe OTYET NO pe3ynbTatam 3KCKypcun n obecyau-
Te ero B Knacce.

.

KpaTtkoe cogepixaHue rnasbl

PO0OGDOOOOPO0P0POQ006GCS

CoobmiecTBO, »KOCHCTEeMa, OMOreomeHos, Omochepa —
KPYIIHBIE IIPUPOJHBIE CUCTEMBI, O0JIamaroniue paaoM cooCcT-
BEHHBIX CBOMCTB M (PYHKIIMOHHUPYIOINHE KaK IIeJIOCTHBIE
npupogHbie 00beKThl. COOTHOIIEHUE 3JIEMEHTOB IIPUPOSHBIX
9KOCHCTEM OIIPEJIeJIsIeT UX CTPYKTYPY (BUIOBYIO, IPOCTPaH-
CTBEHHYIO, TPO(PUUECKYIO), OT KOTOPOA 3aBUCAT OCOOEHHOC-
TH IIePeHOCa YHEePruH U KPyroBopoTa BelmecTB. Ilo Tumy
OUTAHUSI OPTAHU3MBI JeJIATCA Ha aBTOTPOMOB ( «CaMOIIUTATO-
IIUXCA» ) ¥ reTepoTPpo(oB (MUTAOIIUXCA I'OTOBBIMU OPraHu-
YEeCKU MU BEIleCTBaAMM).

OCHOBHBIM KaHAJIOM IIEPEHOCA DHEPTIUU B COOOIIECTBE AB-
JsIeTCs IMUIeBasd 1enb. [lepeHoc 9Hepruu 1Mo MUIIeBOA eI
HUKOTIa He ObIBAeT MOJHBIM: YaCTh €€ pacceuBaeTcs. Vame-
HEeHUS MHTEHCUBHOCTHU IIOTOKOB YHEPTHUH IIPUBOAAT K XapaK-
TEPHBIM COOTHOIIIEHUSIM YUCJIEHHOCTHA X OMOMAaCChl OpTaHU3-
MOB, 3aHUMAIOIIUX PasHbIe TPOPUUECKHe YPOBHU. deM BbI-
mre Tpo(UUECKHil YpOBEeHb, T€M HHKe o0Ias Omomacca u
YUCJIEHHOCTH COCTABJIAIOIIUX ero OpraHu3MoB. BarkHeH M
oKasaTeJIeM COOOIIIEeCTBA ABIAETCA €ro IPOAYKTUBHOCTD.

Coob1iecTBa UBMEHAIOTCSA BO BpeMeHHu. B Xo/e 9TUX usame-
HEHU, Ha3bIBA€MbIX DKOJOTHYECKOI CYKIleCCHUell, JOCTUura-
ercs cOAJTaHCUPOBAHHOCTH M IIOBBIIIAETCS YCTOMUYUBOCTH
IPUPOSHBIX CUCTEM.



BuocoepHbin
YPOBEHb

Buocdepa — NnpoayKT 3IBONOLUN 3eMNu.

JKuBoe BewecTBO UrpaeT OrpoMHYIO poJib B pa3BUTUMU
Hawen nnaHeTbl. K TakoMy BbiBOAY NPULLIEN
pycckuii yuéHbivi B. U. BepHaackuii, uccnenoBas COCTaB
M 3BOJIIOLUIO 3€MHOM KOpbl. OH A0Ka3as, YTO NoJsly4YeHHble
AaHHbIE HE MOryT ObiTb 00bSCHEHbI JIULLb reosIorM4eCcKuMmu
npuunHamMmu, 6e3 y4yéTta posv XXMBOro BelecTBa
B reOXUMU4YeCKOW MUrpauum atomMoB.
Buocdepa — uenocrHasi, C/IOXXKHO OpraHM3oBaHHas
cucTema, pa3BMBaIOLLLAsICH MO CBOMM BHYTPEHHUM
3aKOHaM U nNoa AeCTBUEeM BHELUHUX CU,

B TOM YUCJ1€ KOCMUYECKUX.

U3 aToi rnaBbl Bbl y3HaeTe

m 0 6uocdepe n 06 OCHOBHbLIX BUAAX cpeaoobpasyoLuen

DEeATENbHOCTU OPraHN3MOoB 1 BMOreOXMMUYECKUX LMKIIax;

m 06 OCHOBHbIX 32aKOHOMEPHOCTSAX U 3Tanax aBonioumm buocdepsl;
m 0 Hoocdepe Kak CTaanm pasyMHOro npeobpasoBaHus
Brnocodepbl 4eN0BEKOM;
m 06 OCHOBax pauvoHanbHOro NPUPOAONOL30BaHUS;
B O runoTe3ax BO3HUKHOBEHUS XXU3HU;
B 00 OCHOBHbIX 3Tanax Pa3BUTUSA XNU3HN Ha 3eMrie.

£
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8 47. Buocdepa. Cpenoobpasyiouias
[eATeNbHOCTb OPraHu3MoB

1. Y7o Takoe Guocoepa?
2. Kakue cpepfbl XXU3HM BaM U3BECTHbI?
3. B 4émM cOCTOAT 0COGEHHOCTHY XXU3HUN OPraHU3MOB B TOW Ui UHOW cpeae?

Mousitne 6uocdepsl. O6oIouKy 3eMau — €€ CyIlry, BOABI U OKPY-

22

JKalolllee BO3AYIIHOE IIPOCTPAHCTBO, HACENEHHOE >KUBBIMH
CcyllecTBaMM, — Ha3bIBAIOT Ouoc@gepoil, T. e. chepou YKU3HU.
Buocdepa npencrapisier coOOM dKOCHUCTEMY, OOBEIUHSIIO-
ITYIO BCE DKOCUCTEMBI 3eMJIH.

CocraB 6uocdeps! 1 €€ OCHOBHBIE CBOMCTBA OIIPEAEIAI0TCA
B3aUMOJIeICTBUEM €€ OMOTHUYEeCKOro (KHMBOI'0) u aduoTuue-
CKOro (He»XHUBOIr0) KOMIIOHEHTOB.

Buochepy MOXHO CpaBHUTH C OIPOMHOM MAaIIMHOM, pabo-
Ta KOTOPOM 3aBUCHUT OT OJHOIO pelnarwliero ¢gaxropa —
9Heprum: He OyAb €€, BCEé HEeMEIJIEHHO OCTAHOBUJIOCH OBI.
B Ouochepe poJib OCHOBHOI'O HMCTOUHHKA DHEPrUU HUIPAET
COJIHEYHOE U3JIyUeHUeE.

JKuBBIe OPraHuU3Mbl HE IIPOCTO 3aBUCAT OT JIYUUCTOM dHEP-
ruu CoJIHIIa, OHM BBICTYHAIOT KAK TUTAaHTCKUN aKKyMy-
aATop (HaKOIUTENb) ¥ YHUKAJIbHBLIN TpanchopmarTop (mpe-
obpasoBaresib) 9Toi sHepruu. O TOM, KaK IPOUCXOAUT ITO
HaKOILIeHUE U npeobpasoBaHe 9HEPIrUuu, Bbl Y3HAETE U3 IO~
CJIEeNYIOIINX Pas3fesioB yueOHUKA.

Buocdepa xapakTepusyercsa pasHooOpasueM IPUPOSHBIX
YCJIOBUM, 3aBUCAINUX OT IIUPOTHI ¥ pesibedha MECTHOCTHU, OT
Ce30HHBIX U3MEHeHUM Kiaumara. Ho OCHOBHAA IPUYUHA STO-
ro pasHooOpasusa — AeATEJHHOCTh CAMHUX JKHUBBIX OPTraHM3-
MOB.



Me:x oy oprasusMaMy U OKPYIKaIONIed UX HEeXKUBOM NpPH-
POJZIO¥ IIPOMCXOJIUT HEIIPEPHIBHBIN 0OOMEH BEIeCTB, U II0JTO-
MYy pasHble YUYACTKU CYIIM U MOPA OTJIIUYAIOTCA APYT OT APY-
ra 1o GU3NYeCKUM U XUMUYECKUM IOKa3aTeJIIM.

YuéHble CUMTAIOT, UTO Ha 3emJe oburaer 6osiee 2 MJIH
(a peastbHO — [0 5 MJIH) BUJIOB JKHBBIX OPTraHU3MOB; KajK-
OBIA BUJ O0BeAUHSIET MUJIJIMOHELI M MUJIJIXAPALI 0CO0eii, OII-
penesIEHHBIM 00pa3oM pacIpeleéHHBIX B NIPOCTPAHCTBE.
Kaxaplii BUJ II0-CBOEMY B3aMMOJEMCTBYET C OKPYKAIOIIEH
cpenoii. JlesaTebHOCTD JKUBBIX OPraHU3MOB CO3NAET yIUBU-
TeNbHOE pasHooOpasme OKPYIKAIoIIell Hac IIPUPOABI. ITO
pasHooOpasue CHYKHUT rapaHTHEN COXPAHEHUs JKU3HU Ha
3emuie.

B npegenax 6uocdepsl BhIAEISIOT YeThIPE OCHOBHBIE Cpe-
OBl oOuTaHuA. ITO B00HAA cpeda, HA3eMHO-6030YULHAS Cpe-
da, nouea u cpeda, 06pa3yemas CAaMUMU HCUBLLMU OP2AHUS3-
mamu. JKUBA B TOM UM MHOH Cpelie, OPraHU3MbI IIPUCIIOCO-
OUIKCH K TEM YCJIOBUAM, KOTOPHIE XapaKTEePHBI IJId KaKI0u
13 HUX.

Cpenoobpasywouias nesaTesibHOCTb opraHuamos. JuBbsie opraHus-
MBI HE TOJIBKO MCITBITHIBAIOT BJIMSHUE CO CTOPOHBI OKPYIKato-
Ime# uX Cpeabl, HO ¥ CAMU aKTUBHO BIMSAIOT HA CPEJy CBOEro
obuTaHus. B pesysbrare UX KUSHEIEATEIBHOCTH (hU3ude-
CKUe U XUMUUYECKUe CBOMCTBA cpebl (Ia30BbIM COCTAB BO3/AY-
Xa. M BOJBI, CTPYKTYpPa M CBOMCTBA IIOYBBHI U HarKe KJIUMAT
MECTHOCTH) MOT'YT 3aMETHO MEHATHCS.

Hau6Gousiee mpocThIM CIIOCOO0M BIUSHUS YKUSHU HA CPERY
SABJIIETCA MeXaHuuYecKoe BoznaeicrtBue. CTpos HOPHI, HPO-
KJIAABIBAsI XOJAbI, »XKWBOTHBIE CHUJIBHO M3MEHSAIOT CBOMCTBA
rpyHTa. IlouBa U3MeHsAETCA U IIOJ HEeMCTBUEM KOPHEI BBIC-
IIIUX PACTEHUN: OHA YKPEIISAEeTCSA, CTAHOBSACH MeHee IIoABep-
JKEeHHOU paspylIeHUI0 IIOTOKaMU BOJIBI UJIU BETPOM.

JKuBymiue B TOMIIEe BOABI MEJIKHE PAUKY, JIMUYUHKYU Hace-
KOMBIX, MOJLJIIOCKY, MHOTHE BHUJLI PHIO MMEIOT CBOeoOpas-
HBIM TUIl TUTAHUS, KOTOPBIA HAa3bIBAeTCA Quibmpauueil.
ITpontyckas uepes3 cebsi BOAY, 9TH KUBOTHBIE HEIPEPHIBHO
OTILIEKUBAIOT M3 HEE NHUIIEeBble YaCTHUIIBI, COAepKaluecs
B TBEPABIX B3BECAX. ITY AEeATEJIHHOCTH MOYKHO CPaBHUTH C
paboToi ruraHTCKOro (puabTpa, BeAyIIero IOCTOSHHYIO OUM-
CTKY IIPUPOAHBIX BOJ.
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MexaHuYEeCKOe BO3JIeHCTBHE, OAHAKO, Tropas3zo ciadee II0
CPaBHEHHUIO C BO3[IEHCTBUEM OPraHM3MOB Ha (PUBUKO-XMMU-
yecKue cBoMcTBa cpeabl. Hamubonbimas pojb 37eCh IPUHAJ-
JIXKUT 3€JEHBIM PACTEHUAM, (POPMUPYIONIAM XUMUAYECKUN
cocTaB arMoc(hepsl. POoTOCHHTE3 — TJIABHBIA MEXaHU3M II0-
CTaBKHU KUCJIOpoJa B aTrMocdepy, TeM caMbIM OH obecreuu-
BAeT »KMU3Hb OTPOMHOMY KOJHYECTBY OPraHU3MOB, BKJIIOYA
¥ YeJIOBEeKa.

ITorsomas u ucnapss BOAY, PACTEHUA OKa3bIBAIOT BJIUA-
HUe Ha BOOHBIN Pe)XUM X MecToobutranuii. Hanuuue pacru-
TEeJIBHOCTH CIIOCOOCTBYET IIOCTOSHHOMY YBJIAKHEHUIO BO3LY-
Xa. PacTUTeNbHBIA MOKPOB CMATYAET CYTOYHBIE KOJeOaHMA
TeMIIepPaTypPhl Y IIOBEPXHOCTH 3eMJIA (10 TIOJIOIOM Jieca UJIU
TpaBbl), & TaKKe KOoJeOaHUs BJIAYKHOCTU U IOPBIBBI BETpa,
BO3IEMCTBYEeT HA CTPYKTYPY U XUMHYECKUM COCTAB IIOUB.
Bcé aTo cosmaér onpenenéHHbIA, KOM(POPTHBIN MUKPOKJIU-
MaT, OKa3bIBAIOIIUHA 0JIarOTBOPHOE BO3AEHCTBUE HA OOUTAIO-
IIye 371eCh OPraHu3MBEl.

Bo mHOrom Ojiaromaps AesiT€JIBHOCTUA »KHUBBIX CYIIECTB
KOHTPOJINPYeTCA o0pasoBaHUWe TaKUX Ir'a30B, KaK a30T, OK-
CHUJ yrJIepoJa, aMMHUaK.

JKuBoe BeriecTBO U3MeHseT U (PU3UUECKUEe CBOMCTBA cpe-
IbI, €€ TepMHUYECKHe, 9JIEKTPUYECKe U MeXaHWuJYeCKHue xXa-
PAKTEePUCTUKH.

Opranu3mMbl CIIOCOOHBI TEepeMeNnaTh OrPOMHBIE MaCChI
pasnuuHBIX BemecTB. 110 3aKkoHaAM (PU3UKH HEKHBOE Belre-
CTBO IepeMeniaeTcsa Ha 3eMJie TOJIBKO CBepXYy BHU3. JTO OII-
pemenseTcsa CUJIOM 3eMHOTI'O IpUTsKeHusa. CBepXy BHU3 IBU-
KYTCA PEKU, JeJHUKH, JIABUHEI, OCBIIIH.

JKuBBIle OpraHu3Mbl MOT'YT OCYILIECTBJIATH OOpaTHBIE IIepe-
MeNnleHus — CHUu3y BBepx. CTam MOPCKUX PHIO MUTIDUPYIOT
Ha HepecT BBEPX IIO peKaM, IepeMeniass NPOTUB TEeYEHUS
OoJIpIIIIEé KOJIHMYECTBa JKHBOTI'O OPraHMYECKOI'0 BeIllecTBa.
IITuipl, mHUTaOIMHEEcss MOPCKHUMM KHUBOTHBIMH, BMECTE C
9KCKPEMEeHTAaMH BO3BPAIIaIOT Ha CYNIy T€ XMMHUUYECKUe dJie-
MEHTBI, KOTOPbIe PEKH BBIHOCAT C cylIu B Mope. PacreHusa
NOJAHMMAIOT CHHU3Y BBEPX M3 IIOUYBEHHOI'O0 PacTBOpa B KOPHU,
cTebJii M JIUCThA OTPOMHBIE MAacChl BOABLI M PACTBOPEHHEIE
B HEH BelecTBa.



JKuBBIe opranmu3mMbl OKas3bIBAIOTCS, TAKUM 00pasoM, Bayk-
HEeHUIINM 3BEHOM B I'VIOOAJIBHOM IIEPEHOCE XUMHUUYECKUX dJIe-
MEHTOB — IIOCTOSHHO IIPOUCXOAAIIEM B Ouochepe Kpyrono-
pOTEe BeIlecTB.

OpranusmMbl OKas3bIBAIOT peIlalllee BAWSIHUE Ha COCTaB
U ILIOHOPOJME IOUYB. Biaromapsa UX AeATeJIbHOCTH, B YacCT-
HOCTU B pe3yJibTare IepepaboTKU OpraHu3MaMU MEPTBBIX
KOpHeM, OMaBIIUX JINCTHEB, WHBIX OMEPTBEBIINX TKAaHEH,
B IIOYBe 00pasyeTrcs 2ymyc — JETKOe IOPUCTOE BEIeCcTBO Oy-
POro MJIM KOPUYHEBOTO IIBETA, COAEPIKAaIllee OCHOBHBIE DJIe-
MEHTHI MUTAHUsI pacTeHu. B obpasdoBaHuM rymyca ydact-
ByeT MHOKECTBO JKMBBIX OPraHmMs3MOB: OaxkTepuii, rpuOoB,
OPOCTENIINX, KJIEINel, MHOTOHOMKEK, MOMIEBLIX YepBei,
HAaCeKOMBIX M WX JWUYWHOK, MAayKOB, MOJIIIOCKOB, KPOTOB
u ap. B mpolecce »KUBHENEATENHLHOCTH OHHU IPeoOpasyroT
B I'YMYC KUBOTHBIE ¥ PACTUTEJbHBIE OCTATKHU, IIepeMenInuBa-
IOT eT0 C MUHEPAJNbHBIMU YACTUIIAMU, (OPMUDPYS TEM CaMbIM
IMOYBEHHYIO CTPYKTYDPY .

BUOC®DEPA. BOOHAA CPEOA. HASEMHO-BO34VLUHAA CPELA.
NMOYBA. OPTAHU3MbIl KAK CPEAA OBUTAHUA. MEXAHUYECKOE
BO3AENACTBUE. ®U3NKO-XUMUYECKOE BO3AENCTBUIE.
NMEPEMELEHUE BELWWECTBA. I'YMYC. DUJIbTPALUSA
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| Y0 xapakTepHo st Grochepbl?

Yem 0ObACHAETCS MHOroodbpasue XUBbIX OPraHn3MOB Ha Hallewn
nnaHete?

MoryT nm OpraHna3mMbl BIMATb HAa OKPYXaIoLLYIO X cpeny?

B 4ém nposiBngeTca BO3AENCTBME XMUBbLIX OPraHU3MOB Ha cpeany
obutaHuna?

SagaHus

Ha ocHOBe 3HaHwuii, MoJly4eHHbIX Ha ypokax buonoruu, npmusBeguTe
npyMepbl, NOKa3biBaloLME BO3OENCTBUE XUBbLIX OPraHM3MOB Ha pas-
JINYHbIE cpedbl XU3HW.
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S 48 « KpyroBoport BewiecTs B 6uocoepe

NN NN NN N N N N N N N J

1. Kakue BewecTBa opraHu3amMbl MCMOJIL3YIOT B NpoLecce XUsHeneaTesb-

HOoCTU?

2. NMNouyemy ucnonb3oBaHMNE Pa3/INyHbIX BELLECTB PACTEHUSMU U XXMBOTHbIMU
He BefEeT K UCTOLLUEeHU IO ux 3anacos?
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HupKynanusa XUMUYECKUX DJIEMEHTOB (BeIlecTB) B OUO-
chepe Ha3bIBaeTca Ouozeoxumudeckumu uyuwxaiamu. Ku-
BbI€ OPraHU3MbI MIPAIOT B 9TUX IIPOIECCAX PEeIIaloIyIo
POJIb.

HeobOxomumpbIe O dKUSHU 9JIEMEHTHI YCJIOBHO HA3LIBAIOT
buozenHvimu (DAIOIMIUMU KU3HL) dJIEMEHTAMU WU IHUTA-
TeJIbHBIMU BelllecTBaMHu. Pa3inyaioT ABe I'PYIINbl TUTATEIb-
HBIX BeIleCTB.

K maxpompognvim eewecmeéam OTHOCATCSA DJIEMEHTHI,
KOTOPbI€ COCTABJAIOT XMMUYECKYIO OCHOBY TKaHEH >KMBBIX
OpraHu3MOB. ITO YIJIEePOJ, BOLOPOJ, KHUCIOPOX, a3oT, ¢oc-
¢op, Kanamit, KaJbIuit, Marauii, cepa.

Murxpompog@HboLe seuecmaa BKIIOYAIOT B ce0s DJIeMEeHTHI
U UX COeIUHEeHU, TaKKe HeoOXOAUMBbIe OJIs CYIeCTBOBAHU S
JKUBBIX CUCTEM, HO B MCKJIIOYUTEJIHHO MAJbIX KOJIUYECTBAX.
Taxue BelecTBa 4acTO HA3BIBAIOT MUKDPOILEMEHMAMU. ITO
JKeJie3o, MapraHell, Melb, IIUHK, O0Op, HATPUMA, MOJUOIEH,
XJIOP, BaHaAui u KobaabT. HemocTaToK MHUKPOJIEMEHTOB
MOKET OKa3bIBAaTh CUJILHOE BJIUSHUE HA JKUBBLIE OPTAHU3MBI
(B 4acTHOCTH, OTPAaHUUYUBATEL POCT PACTEHHUI), TaK Ke KaK
U HexXBaTKa OMOreHHBIX dJIEMEHTOB.

IMupkynanusa OMOTeHHBIX 3JIeMEHTOB OOBIYHO COIIPOBOYK-
JaeTcs MUX XUMUYECKUMU IIpeBpaleHuAMu. HuTpaTHBIN
a3oT, HAIIpUMep, MOYKET IpeBpaIlaThbCs B OEJIKOBBIN, 3aTeM
epexoAUTh B MOUEBHUHY, IIpeBpaIlaTbCsad B aMMUAK ¥ BHOBb
CUHTE3UPOBATHCS B HUTPATHYIO (DOPMY TOJ BIUSHUEM MUK-
PoOpraEmaMoB. B OMOXUMHUUYECKOM ITUKJIEe a30Ta NeHCTBYIOT
pPa3anYHbIe MEXaHU3MbI, KaK OMOJOTMUYeCcKre, TaK U XUMU-
gyeckue (puc. 88).

B ornuuyue ot sHeprum, OMOTEeHHBIE dJIeMeHTHI OJarogaps
Yy4acTHIO B KPYI'OBOPOTE MOTYT HCIOJB30BATHCA HEOHLHO-
KpaTHO. 3anachl OMOreHHBIX JJIEMEHTOB HEIOCTOSHHBI: He-
KOTOpas WX YacTh CBA3aHA U BXOAUT B COCTAB KUBOU OMO-
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Puc. 88. Bnoreoxummyeckuii umkn asora

MAacCChI, UTO CHUIKAET KOJIUUECTBO, OCTAIOIEECs B Cpe/ie 9KO-
cuctembl. W ecsm OBl pacTeHUs M JpPyrue OpPraHu3Mbl B
KOHEYHOM CYéTe He pasjarajuch, 3alac IIUTATEJbHBIX Be-
IIeCTB mcyepnayicad Obl M KU3HL Ha 3eMJie IIPeKpPaTUJIach.
OTcroa MOKHO CJeJIaTh BBIBOJ[, 4YTO AKTHUBHOCTH T'e€TEepO-
Tpo(HBIX OPraHWU3MOB, B IIEPBYIO O4YepeAb PEeAyIEHTOB, —
permiauil (axTop HOAJAEep;KaHUA KPyroBopoTa OMOreH-
HBIX DJIEMEHTOB U COXPaHEHUS KU3HHU.

PaccmoTpum 6moreoXuMuyecKui MUK yriaepoga (puc. 89).
EcTecTBeHHBIM UCTOYHUKOM YIJIepPOAa, UCIOJb3yEeMOTr0 pac-
TEHUSIMU JJIsI CUHTEe3a OPraHMYECKOT'O BEIeCTBA, CIIYIKHUT
YTJIEKUCJIOTa, BXOAAIIAA B COCTAB aTMoc(hephl UM HaAXOL -
1[asCA B PACTBOPEHHOM COCTOSHHUU B BOJE.

B npoitecce (orTocuHTE3a YrIEKHCIOTA IIPeBpalllaeTcs
B OPTraHUYECKOEe BEIeCTBO, CIyKalllee IMUINEeH KUBOTHBIM.
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Puc. 89. Buoreoxmummnyeckuin UIKN yrnepoga
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Ipixanue, OposKeHUe U CropaHue TOILIMBA BO3BPAINAIOT yI-
JIEKUCJIOTY B aTMOc(hepy.

3amnacsl yriepoga B armocdepe oneruBaiorcea B 700 mupg T,
a B rugpocdepe — B 50 000 mupa . CorstacHo pacuéram, 3a
roj B peayJybrare ()OTOCUHTE3a IPUPOCT PACTUTEIHHON Mac-
ChI HA CyIIIe U B BoZie paBeH coorBeTcTBeHHO 50 1 180 mupx .

OpauM n3 Hambojgee IPOCTHIX IUKJOB ABJIAETCA IUKJI
dochopa (puc. 90). OcuoBHBIe 3anacel (ocdhopa coxeprar
pasJIuuYHbIe TOPHBIE IIOPOABI, KOTOPBIE IIOCTEIIEHHO (B pe-
3yJbTaTe Pa3pylIieHusS U 9PO3UHN) OTAAIOT CBOU (pocdaThl HA-
3€MHBIM BKOCUCTEMAM.

dDochaTsl TOTPEOIAIOT PACTEHUA U UCIONL3YIOT UX IJIA
CHUHTEe3a OPraHMYEeCKUX BelnecTB. IIpu pasioiKeHuu TPYyNoOB
JKMBOTHBIX MUKpOOpranusMaMu (ocdarbl BO3BpAIalOTCA B
IIOYBY U 3aTE€M CHOBA HCIIOJL3YIOTCA pacTreHuAMu. ITlomumo
9TOT0 4acTh (pochaToB BEIHOCUTCS C TOKOM BOJALI B MOpe. ITO
obecrieynBaeT pasBuTve (PUTOIIAHKTOHA U BCEX ITHIIEBBHIX
nenei ¢ yuactuem ¢ocdopa. Hacts docdopa, cogeprxarran-
csA B MOPCKOM BOJe, MOKET BHOBb BEDHYTHCS Ha CYIIIY B BUJIE

Puc. 90. Buoreoxnmmnyeckuin umkn ¢pocdopa
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ryaHo — 9KCKPEMEeHTOB MOPCKHUX nTull. Tam, rae oHu obpa-
3YIOT OOJIBIIIVE KOJIOHUU, TYaHO AOOBIBAIOT KaK OYEHb IeH-
HOe ynoOpeHue.

HekoTopsle OpraHmM3Mbl MOTYT HUI'PATh HCKJIOUYUTEIHHO
BaYKHYIO POJIb B Kpyrosopore (ochopa. MoJrrocku, Hannpu-
Mep, GUALTPYA BOAY W U3BJIEKAs OTTy/a MEJIKME OPTraHu3-
MBI, IX OCTATKMU, 3aXBaTHIBAIOT U YAEPIKUBAIOT OOJIBIIOE KO-
gudecTBo (pochopa. HecmoTpss Ha TO UTO POJIH MOJIIIOCKOB
B IMILEBBIX IIeNAX NPUOPEKHBIX MOPCKUX COODOIECTB HEBe-
auka (OHU He 00pasyioT IJIOTHBIX CKOIJEHUN C BBICOKOM
6umomaccoii, UX NUIeBas IIeHHOCTh HEBBICOKA), 9TU OPraHu3-
MBI MMEIOT II€PBOCTEIIEHHOEe 3HaYeHue Kak (paxTop, IIO3BO-
JAONIAA COXPAHUTH IJIOJOPOAME TOU 30HBI MODPA, I'Zie OHU
oburaroT. ITonyaanuu MOJLJIIOCKOB IIOA00HBI IPUPOAHBIM aK-
KYMYJIATOPaM, TOJbKO BMECTO 3JIEKTPOIHEPIUY OHU HaKaIll-
JIMBAIOT U YAEPKUBAIOT (pochop, HEOOXOAUMBIN AJIS IOAAEP-
JKaHUA )KUSHU B IPUOPEIKHBIX 30HAX MOPEH.

WNuaue roBops, MOMYJISAIUSA dTUX OPraHU3MOB 60JIee Bask-
Ha JJIS D9KOCUCTEMBbI KaK «IIOCPEJHUK» B OOMeHe BellleCTBOM
MEXKIY KUBOM U HEXKUBOU IPUPOAOM (CoobIecTBOM 1 6OTO-
mom).

ITOT IPUMEpP — XOpoIlas MJLIIOCTPAIUs TOI'0, UTO IleH-
HOCTH BUJA B IIPUPOJie HE BCerja 3aBUCUT OT TAKUX IIOKasa-
TeJgeil, Kak ero o0uJine MU ChIphbeBble KadyecTBa. JTa IeH-
HOCTH MOJKET IIPOSABIATHCS JIUIIbL KOCBEHHO U He Bcerga o0-
Hapy KUBAaETCs IIPU ITIOBEPXHOCTHOM HMCCJIEJOBAHUU.

BUOrEOXUMMUYECKUNA LIUKJ1. BUOTEHHBIE (MUTATEJIbHbIE)
BELWECTBA. MUKPOTPO®HbIE U MAKPOTPO®DHBIE BELLLECTBA.
MUKPO3JJIEMEHTbI

Bonpochebi
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Kakue Tunbl OpraHM3mMoB UrpaloT OCHOBHYIO PO/b B NMoaaepXaHun
KpyroBopota B1OreHHbIX 31eMeHTOB?

CyuwiecTByeT N1 cTporas CBsidb Mexay 6uomaccomn, nnn npoaykTuse-
HOCTbIO, BUOA M €ro 3Ha4YeHneM B nogaepxaHnm GyHKUMOHUPOBAHUSA

KCOOGLU.eCTBa?

 EEER




8 49 « dBoniouus 6uocoepbl

1. YTo Ha3biBaeTca 6uochepoii?
2. Kakue aBTOTPO(PHbIE OPraHn3Mbl BaM USBECTHbI?

ITo coBpeMeHHBIM MPEACTABJICHUSIM, Pa3BUTHE O0E3IKM3-
HEHHOM reocdepsl, T. €. 000JI0YKM, 00pa30OBaHHON BEIECTBOM
3eMJIi, TPOMCXOAUJIO HA PAHHUX CTAAUAX CYIIEeCTBOBAHUS
Hamrel miaaHeTsl. IsMeHeHusa 00InKa 3eMJIU ObLIN CBA3aHbI
C Ie0JIOTUYECKUMU IIPOIeCCaMU, IIPOUCXOAUBIIINMI B 3€MHOM
KOpe, Ha IIOBEePXHOCTHU U B TVIVOMHHBIX CJIOAX MJIAHETHI, U Ha-
XOIUJIN IIPOABJIEHUE B U3BEPIKEHUAX BYJIKAHOB, 3eMJIETPsCE-
HUAX, TOABUMKKAX 36 MHOM KOPBI, TOPOOOPABOBAHUH.

C BOBHMKHOBEHIEM JKU3HU CHAYaJJaa MeJJIEHHO U cJiabo, 3a-
TeM BCE OBbICTpEe M 3HAUUTEJIbHEe CTAJIO IPOSIBIATHCS BJIHA-
HUE }KUBOM MaTepUy Ha re0JIOTUYECKUe IIPOIECChl SeMJIH.

JlesaTeIbHOCTD KMBOTO BEIeCTBa, IPOHUKAIOIIEro BO BCE
YIOJIKHU IJIAHETHhI, IPUBEJIa K BOBHUKHOBEHUIO KAUYECTBEHHO
HOBOTI'0 00pasoBaHuA — 6mocdepsbl, TECHO B3AMOCBA3AHHOMN
eIUHO! CHCTEMBI I'€OJIOTUUYECKUX M OHMOJIOTMUYECKUX TeJI U
IIPOIIECCOB TIPeoOpasOBaHUS dHEP-
T'AU ¥ BeIllecTBa.

Brigaromuiica pycCcKuil y4eHBINA
B. U. BeprHajackuii, ofuH U3 CO34a-
TeJiell COBPEMEHHOI'0 YUYeHUs 0 01o-
cthepe, onpenmenus €€ Kak HAPYkK-
HYI0 000JIOUKY 3eMJIi, HACeNEHHYIO
JKUBBIMHU opranmusmamu (puc. 91).

Buocdepa BraouaeT B cebs:

— JKHBOE BeIIeCTBO, T.E€. COBO-
KYIHOCTH BCEX KHBBLIX OPraHM3MOB
(pacreHus, "KUBOTHBIE, TPUOBI, MUK~
POOPraHm3MBbI);

— OMOTreHHOe BellecTBO — opra-
HOMUHEpaJbHBIE WJIM OpraHuye-
CKHe IIPOAYKTHI, CO3TaHHBIE KU~
BBIM BeIecTBOM (Topd), KaMEeHHBIN
yroJib, He()Th); Puc. 91. Bnapumup

— GMOKOCHOE BEIIeCTBO, CO3aH- n%%:‘fﬂgfép”a‘acm”
HOE KUBBIMHM OPraHU3MaMU BMeCTe .
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C HeXXMBOH (KOCHO) Ipupoaoi (Bonoii, aTMochepoii, TOPHBI-
MU IOPOJaMu), — IIOUBEHHBIN ITIOKPOB;

— KocHoe (MEpTBOe) BellecTBO, 00pasoBaHHOE Ipoliecca-
MM, B KOTOPBIX »KHBBLIE OpPraHMU3MbI HEe y4acTBYIOT (M3Bep-
JKE€HHbIe TOPHbIE TOPOJABI, KOCMUYECKas IIbLJIb U T. II.).

Buochepa HaxoqUTCA B IIOCTOAHHOM JUHAMUYECKOM pPaB-
HOBECHUU U Pa3BUTHUH.

Ha mayanbHOM aTame pas3BuUTHA OuMochepsl KUBBIE Opra-
HU3MBI WCIOJIb30BaJId OPraHUYECKUe COeJUHEHUS IMepBUY-
HOTO OKeaHa. Y TVIEKUCJBIA ra3, KaKk IMOOOYHBIN IIPOAYKT 00-
MeHa BellleCTB, BhIJEJIAICA B aTMochepy.

JKuBBIe opraHu3MbI IOBOJIHHO OBICTPO MCIIOJIH30BAJIH 3aIia-
CBhl OPTaHUYECKUX BEIIeCTB IIePBUYHOTO OKeaHa. IIpenmyime-
CTBa MOJIYYMJIN ¥ IIIMPOKO PA3MHOMKUIUCH MUKPOOPIraHU3MbI,
HaIIpUMEpP MeTaHOBbIe 0aKTEepPUH, CIOCOOHBIE CHMHTE3UPOBATh
OpraHuYecKue COeJUHEeHU U3 YIJIEKUCIIOTO I'a3da U IIPUCYTCT-
ByIomiero B armocdepe Bogopoza. B pesysibrare 00pa3soBbIBAJI-
cA MeTaH U BBICBOOOXKJAJIACh DHEPrusd, HCIIOJb30BABIIAACS
JJISI TIPOIIECCOB JKUBHENeATEIbHOCTH MUKPOOPraHu3MoB. Me-
TaH IIOCTYIIAJI B aTMochepy U 10 JAeHCTBUEM yabTPadroaeTo-
BOT'0 M3JIYUEHUS IIPEeBPAIAJICA B BOJAOPACTBOPUMEIE OPTaHM-
JeCcK¥e COeJMHEeHU s, KOTOPbIe BHOBL BO3BPAIIIAJINCH B BOJY.

B To Bpems, M0 MHEHHUIO YYEHBIX, B cOCTaBe arMocdepsbl
KOHIIEHTpAIlUsA MeTaHa, OIpeNeJIABINAACT KU3HeINesTeNb-
HOCTHIO OPraHU3MOB, OCTABaJIACh IPUMEPHO HA OJHOM YPOB-
He (puc. 92).

Taxoe cocTosHHE MOTJIO COXPAHATHLCA OO TeX IOp, IMOKa B
3eMHOI aTrMocdepe ObLI0 3BHAUUTEIbHOE KOJHUUYECTBO BOJOPO-
na. Korpa sxe 3amachl ra3000pa3Horo BOJAOPO/ia UCTOIUIIUCH,
MeTaHOBBIE DAKTEPUU YiKe He MOIJIA mepepabaThIBaTh yTIJie-
KUCJBIA ra3 B METaH U TAKUM 00pas3oM JIMIIUJINCH UCTOYHUKA
9HEPI'UU JJIs CUHTEe3a COOCTBEHHBIX MUTATEJILHBIX BEIEeCTB.

Heo6xoaumo 65110 HAMTH NCTOYHUK IIOJIYUEHUS SHEPTUX.
W™ cran porocurTes. Y 1epBhIX (POTOCHHTE3UPYIOIIUX MUK~
POOPraHMU3MOB, KaK M Yy COBPEMEHHBIX IMuaHobaKTepuit, do-
TOCHHTE3 ITPOTEeKaJ 0e3 BeIZleJIeHusA Kucjiopoaa (puc. 93).

Ha cunepyroiem asTaiie 9BOJIOLMUN IIOABUJINCH OPTAHU3MbI
¢ OoJiee COBEPIIEHHBIM MEeXaHU3MOM (hOTOCUHTE3A, B PE3yJib-
TaTe KOTOPOTro B KayecTBe II0O0YHOT0 IIPOAYKTA B aTMochepy
CTaJI BBIAEIATHCA KUCIOPOK (puc. 94).
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Tesa

9TO BeJI0O K U3MEHEeHHIO cocTaBa armocdeps! Semuau. Te-
epb B HEM CTAHOBUJIOCH BCE OOMIBIIIE KHCIOPOAA.

Kucnopon — cuibHBINA OKUCINUTENb U T'YOUTEJICeH NI aHa-
9pOo0HBIX (KUBYIIUX B OECKHMCJIIOPOJAHON Cpesie) OPTaHU3MOB.
ITosToMy nanA »KUBBIX OPraHU3MOB TOT'O BPEMEHU OH OBLI
CUNBHBIM AfoM. [[paKTHYECKH KUCJIOPOJ CTAJl 3arpA3HUTE-
JeM aTMoc(depsl, UTO IPUBEJIO K 9KOJOTUUYECKOMY KPUBUCY.
JKuBBIEe OPraHU3MbI JOJIYKHBI OBIJIN IMOTMOHYTH WJIU IIPHUCIIO-
COOUTHCS K HOBBIM YCJIOBUAM CpPeAbl. ¥ HHUX CTAJU IOAB-
JATHCSA Pas3IMUHbIe MEXaHU3MbI 00e3BpeKuBaHusd a108. He-
KOTOpBIE U3 HUX BBINOJHAIOT ¥ COBPEMEHHBIX JKUBBIX Opra-
HHU3MOB COBepIIeHHO WHBIe (QyHKIuu. Hampumep, ydéHbIe
CUUTAIOT, YTO OMOXUMUUYECKUHA MEXaHU3M, IPU ITOMOIIH KO-
TOPOT'O CBETJSYOK BhIpabaThIBAae€T CBETOBYIO DHEPTHIO, II0O-
SABUJICA Y APEBHUX OPraHU3MOB KaK CpPeACTBO 00e3BpeKMuBa-
HUSA I'yOUTEJILHOTO BO3AEMCTBUA KUCIOPOAa.
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B KoHeuHOM MTOTE MpUPOAa HalLIa Hauboaee pauoHab-
HBIM NIYTH PeIleHUsl 9TOW mpobJieMbl. JHKUBbIe OPraHU3MBbI
yKe He O0pOJHCH IIPOTUB KUCJIOPOJa, a MCHOJb30BAJIHN €T0
IS IOJIyYeHUdA dHepruu. [oaBUJICS IIPOIeCC AbIXaHUA.

DoTOCUHTE3 CHIrPaJl O'POMHYIO POJIb B PA3BUTUM OPraHuU-
YECKOT'0 MUPAa M dBOJIOIUY Omocdepshl.

IlepBBI€e JKHBBIE OPraHU3MEBI Pa3sBUBAJHNCH B BOAE, KOTO-
pas 3amuinaja UX OT IyOUTeJbHOrO BO3AEHCTBUS YyJIbTPA-
duoneToBrIX Nyueii. Kuciopon, BeIZleIABIINNCA B IIpOIlecce
doTocuHTE3a, B BEDXHUX CJIIOAX aTMOCHEephI IO AeHCTBUEM
yabTPaUOJIETOBLIX JIYUel nmpeBpalajica B 030H (ero MoJe-
KyJia COZepKUT Tpu aroma Kucjaopoxa — Oj). ITo mepe Ha-
KOILJIEHUA 030HAa IIPOM30IILI0 00pasoBaHye 030HOBOT'O CJIOA,
KOTOPBIM, KaK 9KpaH, HAAEKHO 3aI[UTUII IIOBEPXHOCTh 3eM-
JIA OT I'yOUTEJbHOM JJIS YKUBBIX OPraHM3MOB yabTpaduoe-
TOBOM COJIHEYHOU paguanuu. OTO IIO3BOJIMJIO JKUBBIM Opra-
HHU3MAaM BBIMTHU HA CYIIY U 3aCEJUTDH €€.

s mopnep)KaHUA >KU3HEAEATEJIbHOCTA ONHOU KJIETKe
TpebyeTcsi CPaBHUTEJNIbHO MaJjo 9Hepruu. Ho uem ciioykHee
OpraHuaM, TeM OOJIbIlle dHepruu emy Heobxomumo. C mosaBs-
JIeHUeM AbIXaHus aTa npobdaema Oblia pemnreHa. Ilpouece abi-
XaHUsA 00ecIeunJI Opraimu3Mbl d9HEPTrUeil, 4TO a0 TOJTUYOK K
BOBHMKHOBEHUIO MHOT'OKJETOUYHBIX OPraHM3MOB, HUX TaJib-
HeHIIeMy Pa3BUTHIO U YCIOKHEHUIO.

B mpoirecce apIxaHUsA OPraHU3MBI IIOTPEOIIAIN KHUCIOPO
U BBIJEJAJIHN COOTBETCTBYIOIEE KOJIUYECTBO YIVIEKUCIOTO r'a-
3a, KOTOPBI# MCIIOJIL30BAJICSA AJIS CUHTE3a OPraHUYEeCKUX Be-
mecTB B npoiiecce orocurTesa. [locrenneHHO Mexay GoTo-
CUHTE3UPYIOIINMU OpTaHM3MaMU U TreTepoTpodamu ycra-
HOBUJIOCH paBHOBECHE, KOTOPOEe IPUBEJIO K CcTabuiimsaiuu
HOBOro cocraBa armochepbl. ChHopMUpPOBAINCE COBPEMEH-
HBIe KPYTOBOPOTEI yIyIepoaa u Kucjaopoza (puc. 95).

Taxkum obGpasom, OJyaromaps KM3HEAEATEeIbHOCTH opra-
HU3MOB B Ouoc(epe HelrpepbIBHO IIPOTEKAIOT IPOIECChl CUH-
Te3a U pacnajia OpraHuYecKUX BEIIECTB U IPOUCXOLAT KPY-
TOBOPOTEI BEIECTB, 00ecmeuymnBaONiue CTA0UIBHOCTE (DYHK-
OUOHMPOBaHUA Oumocdepnsl. Ha pasHBIX 3Tamax pasBUTUA
Oumocdepbl COOTHOIIEHWE IIPOIECCOB CHUHTE3a U pacrmaja
MEHSJIOCh. B HAUAJNIBHBIA IEepUOoJ PasBUTHUSA Orochephl IPo-
IIeCChI CUHTe3a mpeodafaiu Hall paspyllneHueM. ITO IIpuBe-



JIO K TOMY, YTO 13 IIEPBUYHONA aTMO-
chepsl B GOJIBIIIOM KOJUUYECTBE OBIIU
U3BATHI METAaH, CEpPOBOJOPOJ, yIJie-

CO,

KUCJBIN ra3, a KOHIeHTPaus cBo6o -
HOTO KHCJIOPOJia, OTCYTCTBOBABIIErO
B Hell mpeskjie, MOCTUTJIA COBPEMEHHO- -~
ro ypoBass — 21%. C CAOz
B KOHIIEe Me3030s1 — Hauaje KailHo- | 2
3051 MKy STUMH IIPOLeCCaMu B 6uo- |3 _ A
cdhepe yCTAHOBHJIOCH OTHOCHTENbHOE |33 %é
paBHOBecCHe. 82 35
Oxoso 2,5 MJIH JieT Ha3an IOABH- |38 g
JTUCH IIePBBIE JIOAY — JanéKue mpea- |2
e

JIoAY OBLIN OXOTHUKAMU U coOmpare-
asamu. OZHAKO B CBA3U C YCOBEPIIEH- 4
CTBOBAHUEM ODYAMI OXOTHI YeJIOBeUe- op,am‘ggg:;';;;‘gpm
CTBO BeCcbMa OBICTPO, BEPOSATHO, BCETO
3a JBa-TPU THICAUYEJIETUS, UCTPEOMIIO  pyc. 95. Cxema
KPYIHBIX  KONBITHBIX, IICIIEPHBIX KPyroBOPOTa yrnepoaa
MeIBeAer 1 MAaMOHTOB — OCHOBY CBOoe- Y KMCIOpoAa C nossne-
ro NMIIEBOrO PAIOHA TOrO BPEMEHH o Y OPrannsmos

K COBPEMEHHOI'O YyeJIOBEKaAa. Bnauyauie /

(puc. 96). Oxora He Morja yke obec- bt ameh
MeYUTh IIPONUTaHue Jionei. YesloBeK

OKasaJiCsAd Ha I'PaHU I'OJIOAHOM CMEePTH U ObLJI OOPEeYéH Ha BbI-
mupanue. OH MOr ObI ¥ COBCEM HUCUE3HYTH C JINIA MJIaHeTHl,
KaK MCYe3JId MHOTHUEe OMOJIOTUYeCKUe BUALI, HAaIpuMep cad-
Je3yOble TUT'PHI.

OpHako cyanba yesoBeKa okasajsiachk mHONM. OH meperrén
K 3eMJIeJIeINIO, 8 HeCKOJIBKO IO3Hee K CKOTOBOJCTBY, T. €.
YeJIOBEK IIPEOJ0JIeJI 9KOJOTUUYECKUIT KPUBUC, CO3MaB UCKYC-
CTBEHHBIA KPYTrOBOPOT BEIIIECTB B IIPUPOJE.

YesoBeUECTBO CTAJIO CO3AaBATh (DAKTUYECKU UCKYCCTBEH-
HYIO Cpeay CBOero oburaHus (IIocejeHus, XKUANIA, OTEeKIY,
MIPOAYKTHI MUTAHUA, MAIIIUHBI 1 MHOTOE Apyroe). C sTux mop
aBOJIIOIIMA Ouocepsl BCTYyIIMIa B HOBYIO (hasy, I'Zie ueJaoBe-
YyeCcKMH (paKTOp CTAJ MOUTHOM ABUIKYIIEH CUJIOM.

C mosABJIeHUEM IIPOMBIIIIJIEHHOCTHU IIPOIECCHI Pa3pyIeH s
B arMmocdepe cTanu mpeobaazaTh HaJA IIPOIECCAMU CO3HUAA-
HUA, IPUYEM 3TU TEHACHIIUU CTAHOBATCS BCE 0OoJiee BhIpa-
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Puc. 96. Oxota Ha neLepHoOro measeas

KeHHBIMHU. Brocdepa HaxoAUTCA HA 'PAHU HOBOT'O 2K0L02U-
uecK020 kpusuca. Ero mociecTBUsL MOTYT OBITh KATACTPO-
duueckuMu 1A YeaoBedecTBa. YToOBI IPEeIOTBPATUTE Oefy,
HEO00XO0AMMO He TOJILKO UBMEHUTh IPOMBILIICHHBIE TeXHOJIO-
UM, HO ¥ — B [IEPBYIO 0Uepeb — IIePecTPOUTEL COOCTBEHHOe
CO3HaHUE.

XKUBOE BELLECTBO. BUOFEHHOE BELLLECTBO. BUOKOCHOE
BELWWECTBO. KOCHOE BELLECTBO. 3KOJIOrMYECKUU KPU3UC

Y e s g
DOMNPOCbI

1. | Moyemy MOXHO roBOPUTL O B3aMMOCBSA3U PasBUTUS OPraHM4ecKoro
Mupa v aBosiouUMm bruocdepb!?

2. | Kakve npouecchl Obiin xapakTepHbl 4519 PaHHEro arana 3B0soumvn
ouocoepb!?

3. | Moyemy Ha onpenenéHHbIX atanax passuTus Gruocdepbl BO3HUKaIM
9KOOrnyeckue Kpusnchbl?
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4. | Noyemy MOXHO yTBEepXAaTb, YTO HAABUralOLMACA 3KONOrMYEeCKui
KPU3UC ABSAETCSH Pe3ybTaToM AeATeslbHOCTU Yyenoseka?

5. | MOXHO nn cuuTaTtb 3aBepLUEHHbIM npouecc GpopMupoBaHua 6r1o-
cohepbl?

§ 50 = TMnoTe3bl BO3BHUKHOBEHUS XXU3HU

1. Yro Takoe runoresa?
2. Yem runore3a oTiNMaETCH OT 3aKOHa unu Teopun?
3. Y710 Takoe Hay4Hbii meTon? B 4éM €ro OCHOBHOM NpuUHUMUn?

Buocdepa — He TONBKO c(hepa pacnpoCcTpaHEeHUS KU3HU,
HO U Pe3yJbTaT €€ mesaTeJbHOCTH. HaumHasdg ¢ MOMeHTa 3a-
POKIEHUS, Y)KU3HB IIOCTOAHHO PA3BUBAETCS U YCIOMKHACTCA,
OKasbIBas BO3JEMCTBME HA OKPYIKAIOIIYIO CPeny, U3MeHAd
eé. Takum ob6pasom, aBOJIIOIUA OHOC(hEepPHI IIPOTEKAeT IIapaJ-
JIEJIBHO C UCTOPUYECKUM Pa3BUTHUEM OPTaHUUYECKOU KU3HU.

Bonpoc BOBHHMKHOBEHUS W PA3BUTUA JKU3HMU HaA HaIIen
IJIaHeTe — OAUH U3 HauboJIee CJI0KHBIX U B TO K€ BpeMs UH-
TEePEeCHBIX B COBPEMEHHOM ecTecTBO3HaHUU. C apeBHEHIINX
BPEMEH OH 3aHMMAJI YeJIOBEUECTBO U OBLII IPEIMETOM CIIOPOB
He OTHOT'O IIOKOJIeHU A YYE€HbIX. He TOJIBKO O1OJI0TH, HO 1 XH-
MUKU, PUBUKHU, Te0JIOTH, (PuaIocodbl O CEero AHA IPUHUMA-
IOT aKTUBHOE yYacTue B IIOUCKaX OTBETA Ha HEero. ATO 00bsC-
HAETCSA TEM, UTO pellleHue JaHHOM IIPpo0JeMbl UMEET He TOJIb-
KO Hay4YHOE, HO 1 MUPOBO33PEHUYECKOEe 3HAUEHUE.

OcHOBHAasA TPYAHOCTH CBA3aHA C HEBO3MOXXHOCTBIO IIPOBE-
JOEeHUS IPAMOTrO dKCIIEPUMEHTA 10 BOBHUKHOBEHUIO YKU3HU.
YuyéHble MOTYT JIUIIhL MOAEIUPOBATH T€ YCJIOBUSA M IPOILEC-
CBI, KOTOPBIE, ITI0 X MHEHUIO, MOTJIM B KOHEYHOM CUETEe IPU-
BECTH K IIOABJEHMUIO JKUBHM Ha Hamel rraHere. OgHaAKO
HEeJOCTATOYHOCTh HANIUX 3HAHUN NPUBOAUT K TOMY, UYTO
MHEHHUS YYEHBIX MO OTJEJLHBIM BOIPOCAM HE TOJBKO HE
COBHAAIOT, HO U OBIBAIOT IIPOTHUBOIIOJIOKHBIMU.

PasyiuuHbple mpencTaBIeHUsT O BO3HUKHOBEHUU KUSHU
MOXKHO O0'BbeUHUTE B IIATH TUIIOTE3:

1) kpeayuonuszm — BoxxkecTBEeHHOE COTBOPEHUE YKUBOTO;
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2) camonpou3eonvroe 3aporcdernue — MKUBbIE OPIraHU3MbI
BOBHHUKAIOT CAMOIIPOU3BOJIHLHO U3 HEXKUBOTO BEIIleCTBa;

3) zunomes3a cmMayUOHAPHO20 COCMOAHUSL — KU3Hb Cy-
II[eCTBOBAJIA BCETAA;

4) zunomesa naxncnepmuu — KHU3Hb 3aHECEeHa Ha HaILy
IJIaHEeTYy U3BHE;

9) ezunomesa OuoxumMuwecKoil 2860L0UUU — KU3HHb BO3-
HUKJIA B Pe3yJibTaTe IIPOIeCCOB, MOAUNHAIOIIUXCA XUMUYe-
CKUM U (QU3UIECKUM 3aKOHAM.

Kpeaunonnam (ot jaar. creatio — COTBOPEHME) pacCMaTPUBaeT BO3-

HUKHOBEHUE YKU3HU KaK IIPOsBJIeHMe BoJIu Bora; 06 aTom ro-
BOpUTCA B Bubiuu u Apyrux cCBANIEHHBIX KHUTraxX. B HACTOA-
miee BpeMmsa B CIITA u apyrux crpaHax CyIIeCTBYIOT II€HTPBI
«HAYYHOT'O KpeanroHu3Ma», IIbITAIoIuecss 000CHOBATEL OTY
runore3dy. Ho IpoTuB «HAYYHOT'O KPealmoHu3Ma» BBICTYIIA-
IOT JajsKe MHOTHME CBAIIEHHUKH, CUMUTAA €TI0 He HaYUYHBIM U HE
PEJUTHO3HBIM, a CKOPee UAEe0JIOTUYECKUM Te€UCHUEM.

CBAIIEHHUKYU II0JIAaTalOT, YTO BEPYIOIIWEe ITOCTUTAIOT WC-
TUHY 4Yepe3d BoKecTBEHHOe OTKPOBEHUE M Bepy, a II09TOMY
UM He HYKHBI JIOKasaTeJibcTBa BoKeCTBeHHOTI0 BOSHUKHOBE-
HUSA JKUSHU.

TyraBHBIV DIPUHIIUII HAYYHOT'O METOa — «HUYEro He IIPH-
HUMa# Ha Bepy». CiaemoBaTenbHO, JIOTUYECKU HE MOIKET
OBITH IPOTUBOPEYMS MEIKAY HAYYHBIM U PEJIUTHO3HBIM 00'h-
SCHEHUEM BO3HUKHOBEHUS KU3HU, TAK KaK 9TU ABe chepsnl
MBIIILJIEHUS BBAUMHO UCKJIIOUAIOT OJHA APYIVIO.

IIpomecc BosxecTBEeHHOr0 COTBOPEHUS MUPA MBICIUTCH
KaK MMEeBIIHNH MECTO JINIIb €IUHOMK LI 1 II09TOMY HEeJIOCTYII-
HBIN A ucciaenoBaHusA. Hayka 3aHUMAaeTCsa TOJBKO TeMU
ABJIEHUSAMY, KOTOPbIE IOAJAIOTCA HAOJIIOAEHUIO U 9KCIIEPU-
MEHTaJIbHOMY wuccaenoBauuio. ClemoBaTelbHO, C HAYUYHOM
TOYKM 3PEHMA T'UHoTedy BOKeCTBEHHOrO0 BO3HUKHOBEHUS
JKMBOTO HEJIb3d HU JOKas3aTh, HU ONPOBEPrHYTH. MBI U He
OymeM sTUM 3aHUMATHCH.

Ninoreaa CamMoOnpou3BOJiIbHOINO 3apoXaAeHUd XXU3HU C aHTUYHBIX Bpe-
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MéH u o cepenunabl X VII B. He nmoaBeprasacsk comHenuo. Cyu-
TaJI0Ch, YTO KUBBIE CYIIIECTBA MOT'YT IIOABIATHCA U3 HEIKUBOM
MaTepHuH, HAIpUMepP PhIObI U3 MJIa, YEPBU U3 IIOYBI, MBIIIIH U3
TPAIIOK, MYXU U3 IHUJIOTO MsCa; IPEeAIIoarajaoch TaKkKe, 4To



A 5

Puc. 97. CTapuHHble NpeacTaBneHns 0 CaMmo3apoXaeHNUN OPraHU3MOoB:
A — npespalleHne NNoaoBs B pbib 1 NTul; 5 — npeBpaLLeHue rnioaos B yTOK

oxHM (POPMBI MOI'yT IIOPOXKAATH APYTHUE, HAIPUMED U3 ILJIOL0B
MOT'yT 00pa30BBIBATHCS IITUIIEI U 3KUBOTHBIE (puc. 97).

IlepBEIii yaap Mo IMpeACcTaBICHUSIM O CAMO3aPOKACHUHN HAa-
HECJI 9KCIIEPUMEHTEI UTAJBIHCKOro yuéHoro ®panyecko Pe-
I, KOTOpbIM B 1668 r. 1oKasaJ HEBOZMOYKHOCTH CAMO3apPOXK-
IOeHusa MyX B rHuionieM Msce. @. Penu B3AJ HECKOJIBKO COCY-
JIOB M IIOMECTHMJI B HUX KYCOYKM Msca. JacThb COCYIOB OH
OCTaBUJI OTKPBITBIMU, a YaCTh IIPUKPBLI Kuce€. Uepes He-
CKOJIBKO JHEH! B OTKPBITBIX COCYAaX MACO KHUIIEJI0 JUIMHKAMU
MYX, & B 3aKPBITBIX, XOTA MSCO ¥ I'HWIO, JUYUHOK He ObLIO.
Ha sTOoM OCHOBaHMU OBILJI CEJIaH BBIBOM, UTO JIMUUHKU IIOABU-
JINCh U3 OTJIOMKEHHBIX MYXaMU AUII, a He CAMO3aPOAUINCE.

HecMmoTpsi Ha 9T0, MU CAMO3apPOXKACHUA KU3HU COXpa-
Haauch no cepeaunbl XIX B. CrIopbl MeXAy CTOPOHHUKAMU
M IPOTHUBHUKAMHN CaMO3apOXKJIEHUA OCOOEHHO YCUJIMUJINCH
II0CJI€ OTKPBITHUA MUKPOOPTaHU3MOB.

He manu okoHUYaTEIBHOTO OTBETA HA 9TOT BOIIPOC U SKCIIE-
PUMEHTHI UTANLAHCKOTO HaTypaaucra Jlagzapo Crnanmania-
HU, IPOJAEMOHCTPUPOBABIIIETO HEBO3SMOXKHOCTH CAMO3aPOIK-
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Puc. 98. Konba NacTtepa

24

IeHUs MUKPOOPTaHM3MOB B HNUTATENLHBIX OyJIbOHAX MOCJEe
WX KUIAYEHUSA B 3a0assHHBIX cocyaax. Ho CTOpPOHHHUKH ca-
MO3apoXKAeHUus He cxanuch. OHU yTBEpIKIadu, YTO <«IKH3-
HEeHHasdA CHJIay , HAaXOAAIAsACA B BO3AYXe, OT BBICOKOU TeMIIe-
paTyphbl paspyliaeTcs, a Tak Kak COCyJ 3alasiH, TO U caMo-
3apOrKAEeHUE HEBO3ZMOKHO.

B 1859 r. ®pannysckaa akageMus HayK ydpenujia mpe-
MUIO TOMY, KTO, HAKOHEI, CMOYKET PaspelIuTs Ty IIpobe-
My. 91y IpemMuio B 1862 r. nmonyuusa (PpaHIy3CKUN YIEHBINA
Jlym IlacTep, KOTOPSHIH IIPOBEJ IIPOCTOM, HO OYEHb IIOKa3a-
TeJbHBIH dKcrepuMmeHT. OH KuUnATUI OYyJILOH B KoJbax C
IJIUHHBIM M30THYTBIM KOHUYUKOM, B KOTOPOM OCeIajil BCe
CIIOPBl MUKPOOPraHM3MOB, COAEpIKalluecsi B BO3AyXe, IIO-
cTymaBIieM B KoJiOy mocye Kunauenus (puc. 98). Xoporiro
MPOKUIIAYEHHAA MUTATEJbHAA Cpella OCTaBaJlaCh CTEePUJIb-
HO¥, XOTsI JOCTYII BO3AYXA C «KUBHEHHOMN CUJIOM» OBLI obec-
IIeYeH, HO CTOUJIO CMOYHUTH OYJIBOHOM H30THYTOE KOJIEHO,
KaK B K0Ji0e HAUMHAJIOCHh MHTEHCHUBHOE PA3MHOMKEHNE MUK-
POOPraHU3MOB.

Tax oKoHUYATEJIHHO OBLIA OIIPOBEPTHYTA THIIOTE3a cCaMOo3a-
POXKIAEHUA YKUBHU. BbLI cHOPMYJIUPOBAH 3aKOH «BCE YKUBOE
U3 JKHUBOIO», MMEBIINN OOJIbIIIOE 3HAUEHHE IJsA Pa3BUTHUA
OMOJIOTHH.

OmHAKO 9TO IMOPOAUJIO APYryio mpobsemy. Ecau mjis BO3-
HUKHOBEHUS »KHUBOT0 OPraHU3Ma HeOOXOAUM APYTroi »KHUBOM
OpraHMW3M, TO OTKyJa B3AJCA IIEPBBIA KUBON OpPraHusM?
Y10, B CBOIO OUEpeab, JaJI0 TOJNYOK K MOABJICHUIO TUIIOTE3bI
MaHCIIePMUU.



N'Mnoresa naHcrnepMvm mMeeT MHOT'O CTOPOHHHMKOB, B TOM 4YHCJIe U

cpenu BUAHBLIX yU4€HBIX. OHU CYMTAIOT, YTO BIEPBLIE YKU3HD
BOBHUKJIA He Ha 3eMJIe, a CIIOPhI 0aKTEePUM U JPYIUX MUKPO-
OPraHU3MOB MOIJIN OBITH 3aHECEHBI HA HEE C IIOMOIIBIO MeTe-
opuToB. [lelicTBUTEILHO, B HAYYHOM IeYaTH IIOABJIAIOTCS CO-
OOIIeHUS 0 HAXOMKJCHUN B METEOPUTAX 00BEKTOB, HATIOMU-
HAOIUX OPUMHUTHUBHBIE (POPMBI JKU3HH, TEeM HEe MeHee C
IOJHOM YBEPEHHOCTHIO TOBOPUTH 00 X OMOJIOTUYECKOM IIPU-
pojie yuéHbIe enié He MOTyT.

OpHaKO rUIoTe3a IMAaHCIEePMUU He IIpejjaraeT HUKaKoIro
00'bSICHeHU S IEPBUYHOTO BOSHUKHOBEHU S JKU3HU, OHA JIUIIIH
IIBITAETCSA O0BACHUTH ITOABJIEHUE KU3HU Ha 3emJie. OHa He
OTBeYaeT Ha BOIIPOC, KAK BO3HUKJIA KU3Hb, & IIEPEHOCUT ITY
npobJieMy B KaKoe-TO Jpyroe Mmecto BecesreHHOM.

Orpunanue GaKTa caMO3apoKIeHUA KU3HU B HACTOAILEE
BpeMsA He IIPOTHBOPEUYHUT NPEACTABICHUAM O IPUHIIUINAIL-
HOM BO3MOYKHOCTU Pa3BUTHUA JKU3HU B IPOIILJIOM U3 Heopra-
HUYECKON MaTepuu.

B 20-e rr. XX B. pycckuit yuéuniii A. 1. Onapus 1 auriau-
yaauH k. XongeilH BbICKA3aJU T'UIOTE3yY O BO3SHHUKHOBE-
HUMU KU3HH B IIpoIiecce OMOXUMUUYECKON 9BOJIIOIUM YIJIEPOL -
HBIX COeUHEHU. JTa I'UIIOTE3a U JIETJIa B OCHOBY COBpEMEH-
HBIX IIPEJICTaBJIEHUM.

KPEALUVOHU3M. CAMOINPOU3BOJIbHOE 3APOXOEHUE. TMIMOTE3A
CTALLMOHAPHOI'O COCTOSIHUSI. TMMOTESA NAHCINEPMUW.
FTMNMOTE3A BUOXUMUHECKOU 3BOJIIOLIUN

poOChbi

W

Kakue runoTtesbl BO3HUKHOBEHUSA XN3HU BaM U3BECTHbLI?

Mouyemy npeactaBneHne 0 BoOXeCTBEHHOM MPOUCXOXAEHUN XUBHU
HeJb35 HX MOATBEPANTL, HA ONPOBEPTrHYTL?

Ha kako BONpoc He OTBeYaeT rmnotesa naHcnepmmn?

Kakue onbITbl nMokasanau HEeBO3MOXHOCTb CaMO3apOXAEHUS XU3HU
B HacTosLlee BpemMa?

B 4ém cocTtouT rmnote3da BO3HUKHOBEHWS >XU3HW, MpeasioXeHHas
A. V. OnapuHbimM 1 Oxx. XongenHom?
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§ 51. paseurne npeacTaBNeHWi

O NMPOUCXOXXAEHUM XXNSHMU.
CoBpemeHHOe COCTOsIHUE NpobiemMbl

)P P 000G OCOISIOOOGGS

1. Kakue xumuyeckue coegmHeHus Ha3biBalOTCA NonvuMepamMmn?

2. Kakoe cTpoeHue umelot 6enxkun? KakoBbl ux GpyHKLUM B KneTkax?

3. Kakuie HyKneunHOBble KUCNOThbl Bam u3BecTHbI? Kakue dyHKuumM OHu
BbIMOJIHAIOT B KNeTke?
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B 1924 r. A. . OnapuB ony0JHKOBAJI OCHOBHBIE IOJIO-
JKE€HUS CBOEM I'MIOTe3bl IIPOUCXOMACHUA KU3HU Ha 3eMJe.
OH MCXOAWJ K3 TOrO, YTO B COBPEMEHHBIX YCJIOBHAX BO3-
HUKHOBEHUE KUBBIX CYIIECTB U3 HEXXMBOW IIPUPOILI HEBO3-
MOKHO. AGuoreHHoe (T. e. 6e3 y4yacTus }KUBBIX OPraHU3MOB)
BOSHUKHOBEHHE »XHUBOM MaTEPUU BO3MOKHO OBLIO TOJBKO
B YCJOBUAX ApPeBHEN aTMoc(hephl U OTCYTCTBUSA JKUBBIX Opra-
HU3MOB.

IIpennonaraercs, uro ConHie u nnaseTbl COMTHEUHOH cuc-
TeMbl BOBHUKJIM U3 objaka KoCcMHUUYecKoil nwuiu. Boaspact
3emuu cocraBiiser 6osee 5 mapx ger. CHauasa TeMmoeparypa
3eMJix ObljIa OUY€HBb BBICOKOI, IT0 Mepe €€ OCTHIBAHUS TAMKE-
JIbIE BelllecTBa OcelaJii K IeHTPY M 00pa30BBIBAJIM AAPO MJjIa-
HeThI, a bojyee gérkme — eé obosoury. ITocTernneHHO rasbl,
BOBJIEUEHHBIE BO BHYTPEHHUE CJIOU IIJIAHETHI, HAUaJiu BhIJe-
JATBCS, U Garogaps uM obOpasoBajiach 3eMHasA arMocdepa.
B eé cocras Bxogunu meran (CH,), ammuax (NH,), yriaexuc-
aeti ras (CO,), Bogopox (H,), Boxa (H,0). Korga remnepary-
pa IOBEPXHOCTH IIaHeThl crana Huxe 100 °C, u3 BogaHBIX
mapoB arMocdepsl 00pa30BaJINCh IIEPBUYHBLIE MOPS U OKe-
aHEI.

ITocToAHHBIE JIUBHU W CUJNbHEHUINNE I'DO30BELIE DPA3PAIbBI
COTpsCAJIM IEePBUYHYIO aTMochepy IJIaHeTbl. B aTux ycJo-
BUAX, o MHeHUI0 A. V1. Onapuna, moj AeiicTBUEM MOIIHBIX
9JIEKTPUUECKUX Pa3psifoB, a TaKKe YILTPa(HUOJIETOBOTO U3~
JaydeHus (KUCJIOPOoJ B aTMocdepe OTCYTCTBOBAJ, U, CIEeA0Ba~
TEJbHO, He OBLIO 3aIIUTHOTO O30HOBOTO 9KPaHAa) U BHICOKOM
pajguamuy MOTJIA BO3HUKATH OPraHUYECKHE COeIUHEeHUS,
KOTOpBIe HAKAILJIMBAJIUCh B OKeaHe, 00pasys «IepBUYHBIN
OyJILOH» .



OnekTpoab!

Kamepa pnsi
WNCKPOBBIX
paspspos
——
Tpybka ans Oxna»snanom.ee
yaaneHus YCTPOWCTBO
BO3ayxa (koHaeHcarTop)
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ra3oBou BO/A
cmMecu
i ==
Kunawas

5088 JosyLwuika

\ ( OxnaxaéHHas Boaa,
[openka copepxauwas
opraHuyeckue BelecTea

Puc. 92, OnbIT, UMUTUPYIOLLWIA YCNOBUA NEPBUYHON aTMocdepbl 3emnu

B 1953 r. aro npexgnosoxxenue A. Y. Onapuna 661710 9KC-
IIePUMEHTAJIBHO MOATBEPIKJEHO OIBITAMYM AMEPHUKAHCKOTIO
yuénoro C. Munnepa. B cosmanuoit um ycraHoBke (puc. 99)
OBLIM CMOZEJIUPOBAHBI YCJIOBHUSA, HPENIIOJNOMKUTEIHBHO CY-
II[eCTBOBABIIIME B IIePBUYHON aTMochepe 3emuu. B pe3ynn-
TATe OIBITOB OBLIM IIOJYYEHBI aMUHOKHCIOTHI. CXOnHBIE
OIBITHEI MHOTOKPATHO TOBTOPSIJINCEH B PA3JIMYHBIX JabopaTo-
PUAX U IIO3BOJMJIMA AOKa3aTh IPUHIMINAJILHYIO BO3MOMK-
HOCTH CHHTE3a B TAKUX YCJOBUAX IPAKTUUYECKHU BCEX MOHO-
MEepPOB OCHOBHBIX OMOIOJaMMepPoB. B ganpHeinieM 065110 ycTa-
HOBJIEHO, YTO IPHU OIPEAEJEHHBIX YCIOBUAX U3 MOHOMEPOB
BO3MOXKEH CHHTe3 00Jiee CIOKHBIX OPraHMYeCKUX OMOImoJIu-
MEPOB: IOJUMNENTULOB, MOJUHYKJIEOTUAOB, IIOJNCAXaPUIOB
¥ TUOHOB.

Crenyromum sTarom, mo mueauo A. W. OmapuHa, GBLIO
o0pa3oBaHNEe MHOIOMOJIEKYISAPHBIX KOMILJIEKCOB — Koalep-
BaTOB. VI3BECTHO, YTO B KOHI[EHTPMPOBAHHBIX PacCTBOpPax
0eJIKOB, HYKJIEMHOBBIX KMCJIOT, IIOJIMCAaXapULOB IIPU OmIpe-
JIEeJIEHHBIX YCJIOBUSX MOTYT 00OpPasoBHIBATHCA CI'yCTKH, Ha-

243



Puc. 100. KoauepsaTHble Kanau, Nosly4eHHbIe B 9KCNEPUMEHTasIbHbIX YCNOBUAX

24

3bIBaeMble KOallepPBATHBIMM KaIlJIAMHU HWJIX KoallepBaTaMu
(puc. 100). KoanepBaThl MOTYT PaAcTH 3a CUET CHUHTE3a HO-
BBIX COEIUHEHUN, IPOUCXONAIIETO C YyIACTUEM XUMUYECKUX
BEII[ECTB, IIOCTYIMAIOIINX B HUX U3 PACTBOpA.

KoanepBarhsl — 9TO e11é He JKUBbIe CyIecTBa. ¥ HUX IIPO-
ABJSIOTCA JUIIb HEKOTOPBIE NPU3HAKU, XapaKTepHbIEe IJII
JKUBBIX OPraHU3MOB, — POCT ¥ OOMEH BEIIeCTB C OKPYIKaI0-
el cpenou.

A. . Onapus moJiaraj, 4TO pelmarinas poJib B IpeBpa-
IIEHNAX HEXUBOTO B KUBOE IIPUHAMJICKUT OeskaM. Belrko-
BbI€ KOAIlepBaThl OH PacCCMaTPUBAJ KaK IIPOOUOHTEI — IIPeJ -
IIECTBEHHUKHU KMBOT'0 OpranusMa. B KoamnepBaTHbIe KAILJIU
13 BHEIIHEH cpeibl IMOCTYIIAJIU MOHBI METAJIJIOB, BBICTYIIaB-
IIre B KaUecTBe IIePBBIX KaTaJIu3aTopoB. I3 OrpOMHOI0O KO-
JIUYECTBA XUMHUUYECKUX COEJUHEHUMN, IMPUCYTCTBOBABIIUX B
«IIEPBUYHOM OyJIBbOHE», oTOMpauch Hambogee ahHeKTUB-
HBIE B KATAJIUTUUYECKOM OTHOIIEHUY KOMOMHAIIMNA MOJIEKYJI,
YTO B KOHEYHOM CUETE IPHUBEJIO K IIOSIBJICHUIO (hepPMEHTOB.

Ha rpanume Mexay KoalepBaTaMH M BHEIIHEW Ccpemoi
BBICTPAUBAJIUCH MOJIEKYJIBI JIUIIUIOB, YTO IPUBOAUIO K 00-
Pa30BaHUIO IPUMUTUBHOU KJIETOYHONW MeMOpaHbI.

Ilpenmosaraercs, 4To Ha ONPENEJEHHOM dTare 6eJIKOBbIe
MPOOMOHTHI BKJIIOUUJIU B ce0s HYKJIEUHOBBIE KUCJIOTHI, CO-
371aB eIUHBIE KOMILJIEKCEHI.

BsaumogeiicTBue 0€IKOB M HYKJIEMHOBBIX KHCJIOT IPUBE-
JI0O K BOBHUKHOBEHUWIO TAKUX CBOWCTB JKHBOTO, KaK CaMO-
BOCIIPOM3BEIEHUE, COXPAHEHUE HACJEICTBEeHHOU mHMOpMa-
U U e€ mepegava MOCHIeAYIOIUM ITOKOJIEeHIM.

IIpoOMOHTEI, ¥ KOTOPBIX OOMEH BEIIeCTB COYETAJICA CO
CIIOCOOHOCTBHIO K CAMOBOCIIPOM3BEJIEHUIO, MOXKHO yiKe pac-
CMaTpHUBATh KaK NPUMHUTHBHBIE IIPOKJIETKH, HaJbHeMInee



pPasBUTHE KOTOPLIX IIPOMCXOAUJIO IIO0 3aKOHAM 3DBOJIIOIUU
SKUBOY MaTEePUMU.

k. XonmedH TaxkiKe BBIABUHYJ THUIIOTE3y aOMOTeHHOTO
OpouCXOXKAeHUA Ku3Hu. CoryiacHoO ero B3IrysijgaM, BIEpPBBIE
usJyiokeHHbIM B 1929 r., nepBuuHO# OblIa HE KoalepBaTHAA
cucTeMa, CIrocoOHasi K 00MEHY BEIIECTB ¢ OKPYIKaloIeit cpe-
0¥, a MaKpPOMOJIEKYJIApHAdA CUCTeMa, CIIocOOHAs K camo-
BOCIIPOU3BOACTBY. [pyrumu cioBamu, A. . Onapun orxna-
BaJI IEePBEHCTBO Oenkam, a k. XongeH — HYKJIEMHOBBIM
KHCJIOTaM.

T'mnoresa Onapura—XoJgeitHa 3aBoeBajia MHOT'O CTOPOH-
HHUKOB, TaK KaK BO3MOYXHOCTH a0MOT€HHOI'0 CUHTE3a OPTaHu-
YeCKUX OMOIIOJUMEPOB IMOJYUYNJIa S9KCIIEPUMEHTAIBHOE IO~
TBEePIKICHIUE.

OnHako oHa mMeeT u cjabyi0o CTOPOHY, HA KOTOPYIO yKa-
3BIBAIOT €€ OIIIIOHEHTHI. B paMKaxX JaHHOM I'MIOTe3bl HE yaa-
éTca O0BACHUTH IIABHYIO IIPOOJIEMY: KaK IIPOUBOIIET Kade-
CTBEHHBI! CKAYOK OT HE}XUBOI'O K YKMBOMY.

CoBpemeHHble runoTe3bl NMPOUCXOXAEHUS XU3HU. B HacToamiee
BpeMs IOAABJIAIOIEe OOJNBIINHCTBO YUYEHBIX OALEPIKUBAIOT
une0 abMOTeHHOT0 3aPOKIEHNA »KU3HU B Ipolecce OMOXU-
MHu4YecKoi aBosrroruu. Ho BOIIpOCHI 0 TOM, I'Zle ¥ KOrza Ipo-
WCXOAUJ a0MOTeHHBLIN CUHTE3 OpPraHWYeCKUX COeNUHEHWH,
a IJIaBHOE — KaK IIPOM3O0IIEN] KaUeCTBEHHBIN CKAUYOK OT He-
YKUBOTO K }KUBOMY, TOKa OCTAIOTCSA CIIOPHBIMU.

A. V. OnapuH cUuTaja, YTO IEePBbI€ JKUBbIE OPraHU3MBI
MMOSABUJINCE 3,5—3 MJIPJA JIeT Hasajn. SHAYUT, NOJII0e BpeMs
Ha 3eMJie IIJIa XUMUYecKas 9BOJIIOLNA, IPUBeAIIasi K obpa-
30BAHMIO IIEPBBIX KUBBIX opraHu3MoB. OQHAKO COBpeMeH-
HbIe OMOXVMHUYECKUE U FTeOXUMUYECKUe JaHHbIe BCE DOJIbIe
CBUIETEJILCTBYIOT B IIOJB3Y TOTO, UTO YKU3Hb HA HAIIEH ILjIa-
HeTe 3apOoIUJIach 3HAUYUTEJIbHO paHbIle. B CBA3Y C 9TUM MHO-
ryue yu4éHsle CUMTAIOT, YTO 00pasoBaHye OCHOBHOM MAaCChI Op-
FaHUYECKUX COeJMHEHUHN IPOU30ILI0 3a IpeesiaMu 3eMJIu,
B IEPUO, IPeJIIIeCTBOBABUINY €€ ()OPMUPOBAHUIO.

JefACTBUTENIbBHO, OPraHUYEeCKHe COeAUHEHUsS OOHapy’Ke-
HbI B TenaxX COIHEYHO! CUCTEMBI, B YACTHOCTU B HEKOTOPBIX
THUIaX MEeTeOPUTOB. MeTeopuTsl, BeIIaLas Ha IIOBEPXHOCThH
chopMmupoBasieiica 3eMiiu, oboramnany eé OpraHunYecKuMU
COEIMHEHUAMM, KOTOPhIE MOIJIM BKJKYATHCA B JAJIbHEMH-
HIYIO XMMUUYECKYIO DBOJIIOIIIIO.
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Ceityac HOCTOBEPHO M3BECTHO, YTO XUMHUUYECKAs DBOJIO-
IUA COeAUHEHUN yriaepoja IPoTeKaeT NIPaKTUYEeCK Ha BCeX
KOCMMYECKUX 00 bEeKTaxX, HO YPOBHS, HEOOXOAUMOTO JIJIS BO3-
HUKHOBEHUSI NPEAKJIETOYHBIX CTPYKTYP 4, Aajiee, IepBUU-
HBIX OPraHU3MOB, TaKas 9BOJIOIHUSA, IO MHEHUIO YUYEHBIX,
MOJKET JOCTUTHYTH JUINb HA IIJIAHEeTaX TUIAa SeMJIH.

Haubousee cioxeH Oy O0BACHEHUSI BOIIPOC: KaK B IPO-
mecce XWMHUUYECKOM HBOJIIOIUAU IIPOUIOILIO0 O0BeguHEHU’Ee
IBYX QYHKIIUN — KaTaJIUTHUIECKOI, IPUCYIIei OeaKkam-pep-
MEeHTaM, ¥ HUHGPOPMAIMOHHO-TeHETUUYECKOW, KOTOPYIO BBI-
MOJIHAIOT HYyKJeuHoBble KucyoTsl ([IHK)? Beas TonbKO B
9TOM CJIydYae BO3MOYKEH KaUeCTBEHHBIN CKAUYOK OT HEIKUBOTO
K JKMBOMY.

CTOPOHHUKY XUMHUYECKON DBOJIOIHUU CUUTAJIMU, YTO HA
MPOTAKEHUY MHOTUX MUJIJIMOHOB JIET B «[I€PBUYHOM OYJIHO-
He» MIPOMCXOLUJY IOCTOAHHBIE B3aMMOJENCTBUA Pa3JIMU-
HBIX MOJIEKYJI, KOTOPbI€ B KOHEYHOM CUYETe CJYJANHO IPUBe-
JU K YOAYHOMY COUYETAHUIO M 00Pa30BaHUIO TAKOTO 6EJIKOo-
BO-HYKJIEMHOBOT'O KOMILJIEKCA B IPOOMOHTE.

CKeITUKM Ke COBEPIIEeHHO CIIPABEAJIMBO OTMEUAJH, UTO
BEPOATHOCTH TAKOW CUACTIUBOMU CIIYUANHOCTU IIPAKTUYECKU
paBHa HYJIIO.

Bo3MO0XHO, KJIFOU K TOHUMAaHUIO JaHHOK IPodJaeMsbl JaayT
OTKPBITUSA, caeaanubie npu usyyenuu PHE.

CunTagochk, 4YTO HOCUTEJEM IeHEeTHYECKON HMH(pOopMAIINI
asasgerca Tonbko [THK, vHo oxkazamnocs, uro PHK Takixe 006-
JaJaeT «TeHeTUUYECKON IMaMATbo». Bojee Toro, HEKOTOphIe
PHEK uMeT SBHO BBIPAMKEHHYIO KATAJIUTUYECKYIO aKTIHB-
HOCTB U CIIOCOOHBI K CAMOPEIIPOAYKIIUNA B OTCYTCTBHE OEJIKO-
BBIX (hepmeHnTOB. Takum obpasom, apesHsia PHK moria cos-
MelaTh B cefe KaTanuTudyecKue 1 “HHOPMaIMOHHO-TeHEeTH-
yecKkue QYHKIUM, YTO 00ecnednBaI0 MaKpPOMOJIEKYJIAPHOMK
CrCTeMe CIIOCOOHOCTE K CAMOPEIIPOAYKITYH.

Ecam nanHoe npearosokeHnne BepHO, TO, OUEBUIHO, JAJIb-
HelInmas 3BOJIONUs mijga B Hamnpasienuum PHK —— Oe-
aox —> JTHEK.

Taxkum o6pasoM, B HACTOAIEE BpeMA Mbl HE MOMKEM CUH-
TaTh, YTO IPOOJIeMa MPOUCXOIKIAECHUS KUSHU pelleHa. Y ué-
HBIE IIPOJOJIMKAIOT NCKATh HanboJee MepCueKTUBHBIC IIYTH 6
pelieHusi. BOJNIBIIYIO POJIb B 9TUX HNOUCKAX MOTJIM OBI CHII-



paTh JaHHBIE KOCMHYECKUX HCCIENOBAHUI: TEOPETUYECKH
SKM3HBb BO3MOXKHA U B Ipyrux obsacrax BecereHHOM.

CoBpemeHHOe cocToaHue npobnembi. B HacTosIee BpeMs He BBI3EI-
BaeT COMHEHHMA TOT (PaKT, YTO JKU3Hb, IIPEIKAE 4YeM OHAa J0-
CTUTIJIA COBPEMEHHOI'0 MHOT000pas3us, NPOILIa AIUTETbHBIN
MyTh 9BOJIIOIAH.
BBl yKe 3HaeTe, 4TO CYIIECTBYET MHOI'O I'MIIOTE3, NBITAIO-
muxcsa 00bACHUTH BOSHUKHOBEHNUE U Pa3BUTHE YKU3HU Ha Ha-
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mrey nragere. VI XOTA OHU IIpejiarailoT PasjindHbIe IIOLXO0 bl
K PELIeHMIO JaHHOM IIP0o0IeMbl, OOJIBIITMHCTBO U3 HUX IIPEAIIO0-
JaraeT HaJUUYME TPEX SBOJIOIMOHHLIX STAIIOB: XUMUUYECKOM,
Ipea0roJIOTIUYeCKO 1 OMOJIOrmUYecKoi aoronuu (puc. 101).

KOALLEPBATbDI. MPOBUOHTDI

N -

W

v 5 g

MepeuncnuTe OCHOBHbLIE NMonoxeHus rmnotessl A. M. OnapuHa.

Kakue akcnepuMeHTasnbHble [gokasaTeNbCTBa MOXHO MNPUBECTU
B NONb3Y JAHHON r’MNoTe3bl?

B uém otnnuma runotessl A. . OnapuHa ot runotesb . XongenHa?
Kakve poBoabl NpUBOAAT ONMOHEHThI, KpUTuKysa runotedy A. . Ona-
puHa?

Kakaa npobnema, Ha Baw B3rnan, sBnsgercsa Hambonee CnoXHon
B BOMPOCE MPOUCXOXAEHUSA XN3HN?

Moyemy y4€Hble CUHMTAIOT, YTO OTKPbLITUS, COENAHHbIE NPU U3y4eHUU
PHK, MmoryT paTb K/ito4 K peLueHunto npodnemMbl BO3SHUKHOBEHUS XXN3HN?
Kakne 0OCHOBHbIE aTarbl MOXHO BbIAEANTb B BOSHUKHOBEHUW 1 PA3BU-
TUN XN3HWU Ha 3emne?

§ 5 2 « PasButune xusHu Ha 3emne.

Spbl ApeBHeWLIen u ApeBHEeN XXU3HU

P90 OPO00COOSINOOSININOES

1. Kakue runoresbl BO3HMKHOBEHUS XXM3HU Ha3bIBalOTCHA abMoreHHbIMu?
2. Y10 Takoe 3BOMIOLUSA OPraHn4Yeckoro mupa?
3. Y710 Takoe apomopdo3?

OcCHOBHbIE 3Tanbi pa3BuTuna XKU3HU Ha 3emiie. 3eMia Kak IjIaHera,
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IO MHEHUIO OOJIBIIIMHCTBA YUEHBIX, CYIIECTBYeT OoJjiee 5 MIpH
aer. Ecam ucxoauTh u3 aOMOTEHHBIX T'HIIOTE3, IePBBLIM IIa-
rOM B BOBHMKHOBEHUU YKU3HU Ha 3eMJie ObLJI CUHTe3 OpTaHu-
YeCKUX BellecTB. B pe3ysibraTe XUMUYECKOM 9BOJIOIUY OCY-
HIECTBUJICSA II€PEeXO0J OT OHMOIIOJIMMEPOB K HEPBBIM JKHUBBIM
opraHusMaM, KOTOPBIE YoKe Pa3BUBAJIHCh II0 3aKOHAM OM0JI0-



Puc. 102, 9Boaioums Xu1BbIX OPraHM3MoB Ha 3emne

I'MYECKOM dBOJIONHU. B X0/e OMOJIOrMUYeCKON 9BOJIOMUY HA
3eMJIe IMOSIBUJIOCH OECUYHMCIEHHOE MHOMKECTBO (POPM IKMBBIX
oprauusmoB (puc. 102).

Hcropusa 3emiu pasziesdaeTcs Ha AIUTEIbHbIE IPOMEXXKYT-
KM BpPeMEHU — 3Ipbl. JPBI NOAPA3AENISIOTCA Ha nepuodvt,
IIEPUOJLI — HA INOXU.

HagBaHus ap rpeyecKoro IIpouCcXoKAeHUA: kamapxeii —
HUKe ]peBHeN1Iero, apxeii — ApeBHENIIUMN, npomepo3oit —
IIepBUYHAS JKU3HBb, NAJLE030l — JAPEBHAS KU3Hb, MeE30-
301l — CpengHAsA }KU3Hb, KAUH0301L — HOBad KU3Hb.

Karapxei. HUKTO TOYHO He 3HAET, KOIa UMEHHO BO3HUK II€PBBIN KM~

BO# opranusm. BospacT caMbIX PAaHHUX JOCTOBEPHBIX CJIEI0B
JKU3HU, HAUJEHHBIX B APEBHUX OTJIOMKEHUAX 3€MHON KOPBI, —
OKO0JI0 4 Mapx jieT. [JaHHBIE O PA3BUTHUH »KU3HU HA 3eMJIe I10-
MOTaeT HaM IOJYUYUTH IajieoHTosorusa. OaQHaKo JaHHbBIE 9TH
masexo He moaHkble. ITo cTeneHu cBoeil reoJJOrMYecKoi 1 ma-
JICOHTOJIOTUYECKON MBYYEHHOCTU HCTOPHUIO 3EMHOM KOPBI
MOXKHO pasfesiUTh Ha ABe HepaBHBIE yacTu. OTHOCUTEIBLHO
XOPOIIIO U3YYEH IMO3THUNA MHTEPBAJ I'€0JIOTUYECKOT0 Bpeme-
HU, OXBaThIBamOINuil mociuenuue 570 muH Jjer. CeeneHHus
o 6osee paauem (ot 4600 go 570 muH JieT Ha3am) reoJoruye-
CKOM BDPEMEHUW OYeHb CKYJHBEI. ITO OO'BSICHAETCA TE€M, UYTO
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B OOJIBIIITHCTBE ClIy4dyaeB OPIraHM3MBI TOT'O IIEpUoaa HE MMeJI
TBép].IOI"O CKeJieTa U IPaKTUYECKY He OCTaBMJIU CJIeOB.

Apxei. O )K13HU B apXee MBI CYAUM B OCHOBHOM IT0 HAJIAYUIO B DTY

9Py IIOPOJ OPraHUUYECKOro IIPOMCXOMKIeHHs — rpadura,
W3BECTHAKA, Mpamopa u hp. Cumraercs, 4yTo OHU ABJIAIOTCH
pe3yJIbTaTOM KUIHEAEATENBHOCTH OaKTepuii, IroCIOACTBO-
BaBIIMX B apxee HA HaNIeH mJjaHeTe. B OTIOMEHUAX apxed
HaUJeHbI OCTATKU IMaH00aKTepuii, CIIOCOOHBIX K O€CKHUCIO-
porHOMY (POTOCUHTEZY.

B pesyinbrare Ku3HENEATEJIBHOCTH OPraHKM3MOB B aTMO-
chepe CHHIKAETCA COIEpIrKaHWe MeTaHa, aMMHaKa, BOMbI,
npoucxoaut Haxomiesue CO,.

Ilpenmosiaraercs, 4To B KOHIE apXes CPEAU »KUBEIX Opra-
HU3MOB BCTPEYAIUCH YaKe HE TOJNHKO IPOKAPUOTUUYECKUE, HO
U dyKapuoTuyeckue (hopmal.

Mporepo3oi. B nmporeposoe — spe paHHEH KUBHYU — IIPOLOJIYKAIOCH
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YCIIOXKHEHUE OPraHU3MOB, COBEPIIEHCTBOBAJIKUCH CIIOCOOBI
IUTAHUS ¥ PABMHOMKEHUS.

IITupoxoro pacrupocTpaHeHUS U MHOT000OPa3UI JOCTUT AT
Bomopocau. BosHUKIU (POPMBI MHOTOKJIETOYHBIX BOJOPOC-
Je¥, KOTOPhIe BeJIU NIPUKPENJIEHHBIN 00pas MU3HY U UMeJIHN
CIIOMKHO fudPdEepeHTIPOBAHHOE CJIOEBUIIE, UJIU TAJIIOM.

Cpenu KMBOTHBIX BO3HUKJIO KOJIOCCAJIBHOE pasHooOpa-
31e KMIIEYHONOJOCTHBIX ¥ I'y0ox. K KOHIYy IpoTepo3oii-
CKO# 3DHI MOSIBUJINCH BCE TUITHI OECIIO3BOHOUYHEIX, 4 TAKIKE
IepBble XOPJOBBIE JKUBOTHBIE — IIOATUII OeCUeperHbIX.
B npoTepo30HfCKUX OTIOKEHUAX HAXOLAT OCTATKY DPA3JIMY-
HBIX YepBel, MOJIIOCKOB, NMPUMUTUBHBIX UYJIECHUCTOHOTHUX
(puc. 103).

Kpynaeitmumu apomopdos3aMy OPOTEPO30s CUUTAIOTCA
MOSABJIEHUE YKUBOTHBIX C IBYCTOPOHHEN CHMMETPUEH Teja u
BO3HMKHOBEHUE IIEPBBIX XOPAOBBIX KWUBOTHBIX. VIX emuH-
CTBEHHBIM IIOTOMKOM, COXPAHUBIIMMCS OO HAIIUX JHEH,
IIO-BUAMMOMY, MOYKHO CUHNTATE JJAHIETHUKA.

ITpaxkTruecky BCA sKH3HEL OBLIA COCPELOTOYEHA B BOJHOM
cpene. Cymia Oblna 6e3’KM3HEHHA, JUIIL IO 0eperaM BOO-
€MOB, B pe3yJbTaTe AeATeJLHOCTY OaKTepuit U APYIUX MUK-
POOPraHU3MOB, IIPOUCXOAUJU IIPOIIECCHl II0YBOOOpPa3oBa-
HUSA.



Puc. 103. dnopa n dayHa nosgHero npoTeposos: 1 — MHOroKeTo4HbIe BOAOPOCN;
2 — ry6ku; 3 — Meay3bl; 4 — apxeouuyaTtbl — BbIMEPLUWE NPUMUTUBHLIE GECMO3BOHOYHBLIE;
5 — NPUMUTUBHOE YNIEHUCTOHOroe

IIpogoimxanock HaKOMJIEHHME KHCIOpoza B armochepe u
oforaieHue KUCJIOPOAOM BOJ, YTO CIIOCOOCTBOBAJIO IIOSBJIE-
HUIO 60Jiee BEICOKOPA3BUTHIX reTePOTPOMHBIX OPraHU3MOB.

Maneozoii. B nmameosoe — ape I[peBHEfI JKHU3HU — BBIACJIAIOT CIefyIo-

e Mepuonsl: Kembpuiickuil (kembpuil), opdosurcruil (op-
dosuk), cunypuiickuil (cunyp), 0esonckuil (0e6on), Kamen-
HoYy2zonbHbLiL (Kapbor) 1 nepmcruil (nepmv).

B mauayie maJyieo30s KHU3HBL I'OCIIOJCTBOBaJa B OCHOBHOM
B Mopsax. Ha cylle Io-Ipe)kKHeMYy KWW JUINb OaKTepuu
Y MUAHOOAKTEepUNU.

B Mopsax xemOpus rocIiofCTBOBAJIM MHOT'OUMCJIEHHBIE BO-
JOPOCJIN; CPEAN JKUBOTHBIX HOSABUJINCH 0OECIIO3BOHOYHEIE,
TMOKPBITHIE TBEPABIM CKEJIETOM, KOTOPBIN CTPOMJICS U3 Kap-
ooHaTa u (ocdara Kadbnusa, XUTUHA U KpeMHe3éma. dHu-
BOTHBIM MUpP ObLJI IPEACTABJIEH B OCHOBHOM NOHHBIMHU Opra-
HU3MAaM¥, TAKVMMU KaK KOPaJIJIOBbIE IIOJIUIILI, I'YOKY, YepPBH,
apxeonuaThl, Pa3INYHbIE WIJIOKOXKHE M YJEHUCTOHOTHE.
Hawubosibmiero pacrpoCTpPaHEeHMWs NOCTHUIVIM JApPeBHeHIIne
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YJIEHUCTOHOTHE — mpunobumut. IX Teyo OBII0 3aKJII0UYEHO
B XUTWHOBBIA MAaHIUPH, pacuyieHEHHLI Ha 40—50 cermen-
TOB. OT KAKMX-TO NEePeIIeAIINX K XUITHNYECTBY TPUIOOUTO-
00pas3HBIX IIPOMBOIILIN PAaKOCKOPIMOHBI. B mosmHem KeMmO-
PUU IMOSIBJISTIOTCSA I'OJIOBOHOTHE MOJUIIOCKY (puc. 104).

B oppoBuKe IIpOU30IILI0 caMOe CUJILHOE B MCTOPUU 3eMJIH
3aTOIJIEHHUE CYIIN, B pe3yJbrare 0oJbIIas eé 4acTh MOKPHI-
JIaCh OTPOMHBIMU 6oJioTaMu. B MOpAX OBLIM paciIpoCTPaHEeHBI
YJIEHUCTOHOTHE U T'OJIOBOHOTHE MOJLIIOCKM. IlossBuIuChH mep-
BbIe 0eCUeIIOCTHBIE IT0O3BOHOUYHBIE, OTHAJIEHHLIMU ITOTOMKA-
MU KOTOPBIX ABJISAIOTCA COBPEMEHHbIE MUHOTY Y1 MUKCHUHBI.

B cunype mpous01Io fBa 3HaAMEHATEJIbHBIX COOBITUA: BbI-
XOI pacTeHU# 1 OEeCIIO3BOHOYHBIX Ha cymry. IlepBble Ha-
3eMHBIE PAaCTEeHUA — PUHUOPUMbL. — 3aHUMAJU IIPOMENKY-
TOYHOE IIOJIOMKEHUE MEXJIy BOMOPOCHAMM U HA3eMHBIMU
cocypucTeiMu pacteHuamu (puc. 105). Ounu yoxe umenau npo-
BOAAINYIO CUCTEMY, HO Au(depeHmanuyu Ha OPraHbl y HUX
elé He mpomsonuro. HanpHeNImas 9BOJIONUSA PACTEHUN Ha
cynre Ob1yia HanpaBiaeHa Ha Aub@EePeHUPOBKY TAJJIOMa Ha

Puc. 104. dnopa v dpayHa nos3aHero kemopus: 1 — BoAOPOCU; 2 — MOPCKUE NNAnNK;
3 — 0AnHOYHbIE Kopaibl; 4 — TPUNOOUT; 5 — rosIOBOHOMMIA MOAMIOCK;
6 — KONIOHUA KOPanoBbIX MNOAVNOB
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Puc. 105. MNepBble HA3eMHble pacTeHUs

OpraHbl U COBEPIIIEHCTBOBAHME IIOJIOBOrO pasMHOKeHusA. Oue-
BUJHO, B CHJIype IMOSIBUJINCH I'PUOBI U IIePBbIE JIUITANHUKA.

B meBoHEe MIMPOKO PACHpPOCTPAHUJIMNCH XBOIMH, IJIAYHBI,
namopoTHuKU. Hanboablmero pacusera OHU LOCTUIJIN B Ka-
MEHHOYTOJBHBIA Iepruos. 9TOMY CIIOCOOCTBOBAJI TEIJIBINA U
BJIAYKHBINA KauMaT kapooxa (puc. 106). Bosaukinne rojoce-
MEeHHBIe MOTJIU IIOCEJATHCA B 00Jiee CyXUX MecTax, TaK Kak
HUX Pa3MHOKEHUEe He 3aBUCEJIO OT HaJIUYU BOIBI.

IlepBrIMU Ha3eMHBIMHU O0ECIIO3BOHOUYHBLIMU OBIIM MHOTI'O-
HOXXKKH U maykooOpasHble. OHU, O4E€BUIHO, IIPOUBOIILINA OT
KaKUX-TO TPUIOOUTOOOPA3HBIX.

B neBoHE MOABUNINCH IPUMUTUBHBIE YEJIIOCTHOPOTHIE PhI-
0b1. OHM UMeJIN XPAIIEBOM CKeJeT U ObIIU IIOKPBITHI ITAHI[M-
peMm. OT HUX IIPOUBOIIINA HACTOAIIME aKyJIbl U Kucmenépoie
poLObL.

OT KuCTEenEPhIX, CIIOCOOHBIX JABIIIATH ATMOC(HEPHBIM BO3-
AYXOM U IIeperoJjisaTh M3 BOJOEMa B BOJOEM, HCIIOJIL3YS
MJIABHUKY, IPOUBOIIIMN NEepPBbie 3eMHOBOJHBIE, MM aMpu-
oum, — uxmuocmezu u cmezoyeganwvt (puc. 107).

B o01mmmpHBIX O0JIOTHBIX Jecax KapOOoHa 3eMHOBOHEIE 10
CTUIJIX CBOEro HauWObOJIbIIEero pasHoobOpasus. I[losaBISIOT-
cs IepBble IPUMUTUBHBIE HACEKOMBIE — TapaKaHbI, KeCT-
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Puc. 106. dnopa kapboHa

Puc. 107. MNMepsblie amdpudumn
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KOKDPBLIbIE, CTPEKO3bl. B KapOoHE BOBHUKJIYA HPUMUATUB-
Hble (OPMBI DPENTUNIUI, KOTOpPbhIe 3aceyaysu OoJiee cyxue
MecTa.

B nepMcKuit mepuoJ KJIMMAT CTAJI CyIIe M IIPOXJajHee.
9TO IPUBEJO K BHIMUPAHUWIO KPYIHBIX ITAIOPOTHUKOBUM-
HBIX. Cpenu pacTeHU# I'OCIIOACTBYIOIINEE IIOJIOMKEHUEe HA CY-
II1e 3aHAJU r'OJIOCEMEeHHbIE.

B mepmMu BEIMEPJIY MHOTHE KPYIIHBIE MOPCKYE MOJIJIIOCKH,
TPUIOOUTHI, KPYIHEIE PHIOBI, KPYIHBIE HACEKOMBIE U ITayKO-
obpasusbie. Ilorubiu 1 MHOTHE 3€MHOBOIHBIE, C TE€X IIOP OHU
yiKe HUKOrJa He ObLIX MHOTOUYMCJIEHHBIM KJIACCOM >KHBOT-
HBIX. B TO XK€ BpeMsdA CTaJIiM MHOTOYUCIEHHBIMUA ¥ MHOI'000-
Pa3HBIMU IIPEACTABUTENU KJacca pentwuamnii. IlossBunuch
mepancudv. — BEPOATHEIE MPEAKY MJIEKOIUTAIOIINX, 005~
eqUHSBIINME IPU3HAKY aMMPUOUA, PENTUINN U MIEKOIIUTAIO-
IUX.

3PA. NEPUOJ. BMOXA. KATAPXEW. APXEW. MPOTEPO30M.
NANIEO30. ME3O30M. KANHO3O0W. MNAJIEOHTOJIOIUS. KEMBPUIA.
OPAOBUK. CUJTYP. AEBOH. KAPBOH. NEPMb. TPUJIOBUTbDI.
PUHUODUTbI. KUCTENEPDIE PbiBbl. CTEFTOLLE®AJIbl. UXTUOCTETU.
TEPAMNMCUADbI

Ha kakue apbl genntca uctopusa 3emnu?

Kak 0eaTenbHOCTb XUBbIX OPraHM3MOB NoBAUsIa Ha U3MEHEHWE CO-
ctaBa atMocdepb! naHeTbI?

Kakoe 3HaueHue gnsa pasButust XXU3Hu Ha 3emsie UMesno BO3HMKHOBE-
Hue poTocuHTesa?

Kakue kpyrHble apoMopd03bl MPon3oLLIv B apxee?

Kakue apomopdo3bl Npon30LLK B MPOTEPO30e ¥ naneosoe?

| Kakne ycnosusi crioco6CTBOBaNM BbIXOAY PACTEHUA U XUBOTHLIX Ha
cyLy?

Kakue npucnocobneHna BO3HUKAIOT Y PaCTEHUM U XXUBOTHbLIX B CBA3U
C BbIXOOO0M Ha CyLuy?

Yem 06bSACHUTL NPOLBETAHME NAaNOPOTHUKOOBPAa3HbIX B KAPOOHE 1 1X
\nomeneHHoe BbIMMpaHl/le K KOHLLY NManeo30MCKoM 9pbl?
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SagaHus

MNMpoaHanuaupoBas TEKCT 1 PUCYHKK naparpada, 3anonHuTe B TeTpa-

av Tabnuuy.
DBOMIOLMA OPraHMYeCcKoro Mupa

XapakTrepHbie npencraBUTenm
3pa
dbnopbi dayHbl
Apxerickas
MNpoTteposonckada
Maneo3sowckas

B kayecTBe BblBOAA YKaXUTE, Kakme apomMopdo3bl XapakTepHbl asis

(axp,oﬁ 3pbl.

§ 53. Paseutue xusuu & mesosoe u KaiiHo30e

POOOOOO

S0o00O

1. Kakue Bubl BbiMepLUMX NMPeCcMbIKAIOLWMXCHA BaM U3BECTHbI?

2. Kakue npeumMyuLiecTBa UMEIOT TEerNJIOKPOBHbIE XVUBOTHbIE NMepen Xonom-
HOKPOBHbIMU?

3. MNouemy UBETKOEBbIE PAaCTEHUA CHUTAIOTCH 0oJsiee BbICOKOOPraHU3OBaH-
HOW rpynnovi no cpaBHEHUIO C roJIoCeMeHHbIMU?

Mezoaon. Me3030iL — 9Py CpeIHEH »KU3HU — CIIPABEAJIMBO HA3LIBA-

IOT DPOM TOCHIOJCTBA I'OJIOCEMEHHBIX PACTEHUN U IIPEeCMBI-
KaIoNIuXcs, 3aBOEBABIINX BOJAY, CYIIy U BO3AYX. B Me30301i-
CKOM 9pe BBIIEISAIOT MPUACOBbLIL, IOPCKUIL U MeJ080lL nepu-
00bL.

B Tpuace xyimmar cTas 0ojiee CyXUM, COKPATHIOCH KOJIV-
YeCTBO BOLOEMOB. ITO IIPUBEJIO IIOUTH K IIOJIHOMY BBIMEPA-
HUIO TAIIOPOTHUKOOOPASHBIX U OOJBIMTMHCTBA 3¢ MHOBOJHBIX .
Wx MecTo 3aHAJM JOCTUTIINE 3HAUUTEJIHLHOI'O paciiBeTa Iro-
JIOCEMEeHHBIE U IpecMbIKaIueca. Bo3HUKIIO O0OJbIIOE pas-
HOOOpasue PeNTUINK: Yepernaxu, KPOKOJUIbl, UXTUO3aBPHI,
IJIe3n03aBphl, AUHO3aBphl. Ilocienuue B Tpuace OBLIM OT-
HOCUTEJIBHO HEBEJWKH: IJIMHA TeJla KPYIIHBIX AMHO3aBPOB
pocruraia 5—6 M, a MeJIKue OBLIIY Pa3sMepoM C KyPUILY.



ITosaBUIOCH MHOXKECTBO HACEKOMEIX, B TOM YMCJE JIETAI0-
mux. B MOpAX OOJIBIIIOE PACIIPOCTPAHEHME IOJIY UMM aMMO-
HUTHI, 0EJIEMHUTHI, KOPAJLJIbI, UTJIOKOMKIIE.

B xoHIle Tpmaca BO3HUKJIM NEPBbIe MEJIKHUE U IIPUMUTHB-
HbIe IIPEJCTAaBUTENIN TEILJIOKPOBHBIX. B mpoIiecce eCTeCTBEH-
HOro oTbopa y HuX cOPMHUPOBANUCH TAKNe NPU3IHAKMA, KaK
MOCTOSTHHAA TeMIlepaTrypa Tejia, KOPMJIEHUE JIeTEHBIIIen
MOJIOKOM, 4YeThIpEXKaMepHoe cephue, auddepeHIupoBKa
3y0oB. Bce sty mpusHaxu — apoMopdo3bl, OIpPEeAeJIUBIINAE
HOSBJIEHUE HOBOT'O KJIACCA JKMBOTHEIX — MJICKOMHUTAIONMX .

B ropcxuit mepuos AWHO3ABPHI AOCTUIVIM IIMKa CBOEIO
pPasHoOOpasua U MOUCTUHE CTAJH BIACTEIMHAMU ILJIAHETHI
(puc. 108—110).

CaMpIii KPYIIHBIA OWHO3aBp — KpPYIIHEHIIee W3 M3BECT-
HBIX KOrja-nubo KUBIIKUX HA3EMHBIX KUBOTHBIX — Opaxmu-
o3aBp mocrturay 6osiee 30 M B gnuHy M uMesa maccy go 50 T.
Y Hero GbLIM AJIMHHBIE XBOCT U IIesi, MAJIeHbKas IrojioBa 1
rpoMaZiHOe TyJIOBUIIE. BOJBIIyI0O YacTh BPEMEHU OH IIPOBO-

Puc. 108. Bpaxmuosasp




e s A s

e

Puc. 110. Crerosasp
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nwi B Boge. O6aamasi macThio, MOUTH JIMIIEHHOX 3y0oB, Opa-
XMO03aBPbl NUTAJUCH MATKOM IPUOPE)KHON pPaCTHUTEIHLHO-
cThio (cMm. puc. 108). 'uraaTckux pasMepoB HOCTUTAJHU TaK-
YK€ PaCTUTEJbHOASHBIEC JUIIJIOAOKY 1 OPOHTO3aBPEI.

Cpenu XUITHBIX HUHO3aBPOB CAMBLIM KPYIIHBIM W CTPAIII-
HBIM OBLI THpPaHHO3aBpP. Ero BhIiCcOTa AOCTUTraNa OKOJO 6 M,
miamHa — 10 M, macca — 10 . IlepegBuraics oH Ha ABYX 3a-
OHUX HOTaX, ONUPasch NPU X0AbOe HA MOIIHBIN XBOCT, IIe-
PenHre KOHEeYHOCTH OBLIN KOPOTKUMM. OTrDOMHEBIE YEJIIOCTH
TUPAHHO3aBPAa OBIIM BOOPYYKEHBI COTHAMU OOJIBIIKUX M OCT-
peIx 3y00B (cMm. puc. 109).

BecnsMma pasznooOpasHbI ObIIM MOPCKUe Amepbl. Hambosee
M3BECTHBI CPEAM HUX HXTHUO3ABPEI, MOXOXKKE IO CTPOEHUIO
Tejia Ha aKyJ U NeNIb(OUHOB, U IJIe3U03aBPhl — KUBOTHBIE
C IMUPOKUM TYJIOBUIIEM, IJIUHHBIMU JACTAMUI 1 3MEEBUTHOMN
IIeeu.

K neraromumM smepaM OTHOCUJIUCH KaK KPOXU PasMepoM
C BOpPOObsA, TAK U T'UTaHTEI C Pa3MaXOM KPBLIBEB A0 15 M
(pmc. 111).

B ropckuii nepuo mOABUINCH IIE€PBhIe ITUILI, BO MHOTOM
CXOJHBIE C PeIITUIUAMU.

B MmesnoBo# mepuo BOSHUKIIN U OBICTPO PACTIPOCTPAHUIINUCH
MOKPBITOCEMEHHEBIE PACTEHUS, BBITECHSIA I'OJIOCEMEHHEBIE.

IlTuner Mena emié COXpaHAaU 3yO0bl, HO B OCTAJIBHOM
IPaKTHUYECKHU HE OTJINUYAJIUCEH OT COBPEMEHHBIX.

B cepemuHe MeJIOBOTO IIepUOZa IOABUJIUCH CYMUambvlLe
U naayenmapHbvle maexonumaiujue. :

B KoHIIe MeJIOBOro Iepuoja IIPOMU30NIIIO0O MACCOBOE BHIMU-
PaHMEe MHOTMX BUJOB KUBOTHBIX. B MOPAX BBEIMEPJIX aMMO-
HUTHI U O€JIEMHUTBI, a TaK)Ke MoOpcKue Ainepbl. Ha cyime
MICYe3JIM MHOT'HE BUbI, B TOM YHKCJIe U JUHO3aBphI. 13 mpe-
CMBIKAQIOIUXCS JIUIIIb B DKBATOPUAJNBHBIX 00JIACTAX coXpa-
HUJINCH KPYIIHBIE IIPEeACTAaBUTENN — KPOKOAMJIbI, YepeIaxu
U rarTrepur. BONBIIUHCTBO BBIKUBIIUX IPECMbBIKAIOIIUXCH
(3Mmeu, sAIepuUIrbl) OBLIN HEOOJMBIITNX PA3MEPOB.

BricTpoe MaccoBoe BBIMHpaHNE MHOTHX BHAOB B KOHIIE
MEeJIOBOT'O IIepHUOoJa TPYAHO O0BACHUTH. BOJIBIIUMHCTBO y4é-
HBIX CBSIBLIBAIOT 9TO C MBMEHEHUEM KJuMaTa. B yCIOBUAX
00IIIero MOXOJIOJAHUS IIPEMMYINEeCTBa IIOJNYUYMJIN TEeIlJIo-
KPOBHBIE — NOTHUIbI ¥ MJIEKOIMTAIOIIME, PACIBET KOTOPHIX
OPUIIEICA HA CIEAYIOIYI0, KAaHO30MCKYIO 3pY.
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Puc. 111. Mopckue u netaiolme auepbl




Kainozoi. Kaiino30il — spa HOBOM xus3HM. OHA Havyagachk 67 MIH JeT
Has3aJ ¥ IPOJOJIIKAETCA O HACTOAILEro BpeMeHu. B KaitHO-
30MCKOM 9pe BBIAENAIOT CJIEAYIONIVE NEePUOABI: Nale0zeH.,
HeozeH 1 anmponozer. Mbl 3JKUBEM B aHTPOIIOT€HE, KOTOPBIHI
IJIHATCS OKOJIO 2,5 MJIH JIET.

KaitHosolickas spa — BpeMsdA paciiBeTa IIOKPHITOCEMEH-
HBIX PaCTeHMU, HACEKOMBIX ¥ BBICIIMX IIO3BOHOYHBIX MKU-
BOTHBIX: ITUL, ¥ MJIEKOITUTAIOIIUX.

B naneorene xKiauMaT OBLI POBHBIM, TPOIUUYECKUM. IIpak-
TUYeCKH Bcsa EBpomna Oblia HOKPHITA BEYHO3ETEHBIMU TPOIIU-
YEeCKUMU JIeCAMM, W JIUIIH B CEBEPHBIX 00JIaCTAX IIPpOMU3pacTa-
JIA JIUCTOIIaiHBbIE BHUABI. B 5TO BpeMsa yiKe c(hOpMHUPOBATIUCH
IPaKTUUYECKH BCE OCHOBHBIE I'DYIIIEI I[BETKOBBIX PACTEHUIMA.

Miaexkonuraouie 3aHAJA I'OCIOJCTBYIONIEe IIOJIOXKEHUE,
IIPUCIOCOOUBIINCEH K PA3JIMYHBIM YCJIOBUAM KUSHU HA CY-
111e, B BO3AYXe U B BOJE, OHU KaK Obl 3aMEHUJIU ME3030MCKUX
IIPECMBIKAIOIIUXCH.

CymuaTeie U IJIalleHTapHbIe MJIEKOIIMTAIOIINEe DPa3BUBA-
Juch napamiensHo. OT KaKUX-TO IPYIN IIaIeHTapHbIX Ha-

e et
S \z.mxm";‘."&&(ﬁ

Puc. 112. MaMOHTHI
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CEeKOMOSAHBIX IIPOUSOIIIN XUINHUKKA ¥ IPUMUTUBHBIE KO-
TIBITHBIE.

B Heorene moABMJINCH XOOOTHBIE, ITAPHO- ¥ HEIAPHOKO-
IIBITHBIE, BCEe I'PYNIBI COBDEMEHHBIX XUIITHUKOB M KHUTO000-
passbie. OT pPasHBIX TPYNI HACEKOMOSJHBIX HE3aBHCHMO
IPOMBOIIINA PYKOKPBIJIbIE, IPUMATEI, I'PHI3YHEL ¥ APYTIHAE OT-
PAABI MJIEKOIUTAIONINX. Upe3BbIYANHO Pa3HOOOPA3HLIM M
MHOTOYMCJIEHHBIM CTAJ MUP ITHUIL, ¥ KOCTUCTEIX PHIO.

B pesysbTaTe mOX0JI0NaHUS TEIIOJIO0OMBEIE PACTEHUS OT-
CTYIUJIX K DKBATOPY, & UX MECTO 3aHANU 60Jiee X0JIOJOCTOM-
KWe JINCTOIIa HbIe BUAbI. 110 Mepe TOro Kak KJUMAaT CTaHO-
BUJICS BCE 0ojiee CyXuM, Jieca YCTYIIAJH MECTO OTKPBITHIM
IIPOCTPAHCTBAM, IIOKPBITHIM TPABAHUCTHIMU PACTEHUAMMU.

B cepesuBe HeoreHa IMMPOKO PACIPOCTPAHUIUCH O0IMe
npenKoBbie (DOPMBI YeJOBEKOOODPA3HBIX 00€3bAH M JIOJEH.
B cBs3M ¢ IpPOLECCOM COKPAILIEHUs JI€COB HEKOTOPhIe I'PyI-
OBl JPEeBHUX O0E3bAH CIYCTUJUCH C AEPEBbHEB HA 3€MJIIO
¥ CTaJIX 3aBOEBLIBATH OTKPBITHIE IpocTpaHcTBa. OHU U 6B1IM
IpegKaMu YeJIOBEKa.

B aHTpoOmoreHe mpoM30IIJI0 MOIHOe moxojojganue. Tep-
putropuu EBpasuu v CeBepHOl AMEPUKU YEeTHIPEIKIBI IO -
BepraJiichk MOIIHBIM OJIEIeHEHU M.

Puc. 113. Cabnesybblii TUrP OXOTUTCS Ha KOMbITHbIX
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Puc. 114. Bonblieporui

OneHb

-

PacnpocTpaHaanch pacTeHUs W KUBOTHBIE, IIPUCIOCO0-
JIEHHBIE K XOJIOZHOMY Kaumary. Cpenu »KUBOTHBIX 9TOTO Iie-
puona HamboJiee M3BECTHBI MAMOHTBI, IIIEPCTUCTHIE HOCOPO-
'y, IelepHble MeABenu, cabae3yObie TUTPEI, OM30HBI, OBIE-
ObIKM 1 MHOTHeE apyrue (puc. 112, 113).

Ilocnepuuii JMeOAHUKOBBLINA MHEPUOJ S3aKOHUMJICA OKOJO
10 TeIc. meT Hasax. B KoHIe mepuoa HaYaNoOCh I100aJIbHOE
TOTEeIIeHNE, BEIMEPJIH MHOI'ME BUALI PACTEHUNA U KPYITHBIX
MJIEKOIIUTAIOINUX, CHOPMHUPOBAJINUCE COBPEMEHHBIE (Jiopa
u (payHa.

BriMupanue XpPYyOHBIX MJIEKONUTAIOIIMX AaHTPOIIOreHa
MHOT/A CBS3BIBAIOT C JEATEJIbHOCTHIO APEBHUX OXOTHUKOB.
Oxu mcTpebuaIu MaMOHTOB, IIEPCTUCTHIX HOCOPOTOB, 00Jb-
mieporux TOPMAHBIX oJeHeidr m ap. (puc. 114). VicuesHo-
BEHUE MHOI'MX XUITHUKOB OOBACHAIT TEM, UYTO YEJOBEK
YVHUYTOMKMUJI KPYIHBIX KOIBITHBIX, KOTOPHLIMM OHUW IIUTA-
JIVICh.

Oxosio 10 TEIC. JIeT Ha3aJ YEJOBEK OT COOMpaTEIbCTBA U
OXOTHI IIEePeInéI K 3eMJIeeJINI0 ¥ CKOTOBOACTBY. C aTOro Bpe-
MEHHM OCHOBHBIE HN3MEHEHMS, IIPOUCXOonsInue B Oumocdepe,
TaK WY MHAYE CBASAHLI C XO3AMNCTBEHHOM HEATEIbHOCTHIO
YyeJIoBeKa.
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TPUAC. IOPA. MEJ1. BUHOSABPbI. CYMYATBIE U MNJIALLEHTAPHbIE
MJNEKOMUTAIOLLIVE. MAJIEOFEH. HEOFEH. AHTPOMOIEH

W

Kakue apomopd0o3bl NPOU30LLAY B Me3030e?

Kakne yacTHble npucnocobnenus (ngmnoagantauum) obecneymnu 3a-
cefleHne OPEBHUMY MPECMbIKAIOWMMKCSA PasnuyHbIX cpen obuta-
HUa?

4710 cNOoco6CTBOBASIO BLICTPOMY PACNPOCTPAHEHUIO NOKPLITOCEMEH-
HbIX?

Kakue nsmeHeHuss B XXUBOTHOM U PACTUTENIbHOM MUpE NPOU30LLIn
B naneoreHe?

Kakue Hambonee BaXHbie COObITUA B 9BOAIOLMK OPraHn3MoB MNpo-
U30LWY B HEOreHe?

Kak BO3gencTBoBas OPEBHMI YESIOBEK Ha OKPYXKAIOLLYIO npupoay?
Kakuve dakTopbl OKasbiBalOT HaMOONbLUEE BIUGHUE Ha SBOMIOLMUIO
HbIHE XUBYLLMX OPraHnu3mMoB?

SagaHunsa

1.
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MpoaHanuaupoBaB TEKCT 1 PUCYHKM naparpada, npoaosxmnTe 3anosn-
HeHue B TeTpaam Tabnnupl.

OBOIOLVSI OPraHUYEeCKOro Mupa

XapakrepHbie npeacraBsuTenu

dnopbi dayHbi

pa

Meso3zoiickas

KarHo3olckas

B kauecTBe BbIBOLA yKaXuTe, Kakme apoMopdo3bl xapakTepHbl s
Kaxka0m apbl.

COoBMECTHO C yuuTesnem paspaboTanTe njiaH SKCKypcum B Kpaeseaye-
CKUIA My3ell uiam Ha reosnorvyeckoe obHaxeHue. Mo pesynbratam
AKCKYPCUM NOArOTOBLTE OTHET.




§ 54 =« AHTpPOMNOreHHoe Bo3aenicTeme Ha buocdepy

20900000 OGCOCPROEOOIOSEO

1. Kakue ocHOBHbIEe KOMIMOHEHTh! BKJIlO4aeT B cebqa ouochepa?
2. KakoBa ponb XXMBOro BellecTea B 3Bosiiouuu 6uocdepbi?

3. Kak npoucxoauno passutue (3soniouus) ouocdepnbi?

4. KakoBa ponb 4enoseka B 6uocpepe?

IBosonus 6rocdeps! IIa 10 IYTU YCIOXKHEHUS CTPYKTY-
PBI OMOJIOTHYECKUX COOOIIIECTB, YMHOYKEHUSA YUCJIA BUAOB U
COBEPIIEHCTBOBAHUSA HMX IIPUCIIOCOOJEHHOCTU. OBOJIIOIMOH-
HBIH IIPOIECC COIIPOBOYKAAJICA YBeaudeHneM 9(hheKTHUBHOCTH
npeoOpa30BaHUA SHEPTUU U BEIeCTBA OMOJIOTUYECKUMU CUC-
TeMaMM: OPraHU3MaMU, TOMYIAIUIAMU, COOOIIIECTBAMU.

BepiuHO# 9BOJIIOIUY YKUBOT0 Ha 3eMJIe ABUJICS YEJIOBEK,
KOTOPBIN KaK OMOJIOTMYECKUN BUJ OTJIIMUAETCSI OT BCEX OC-
TAJILHBIX HAJIUUYUEM MBIIIJIEHUSI, CIIOCOOHOCTHIO K OCO3HAH-
HOM JEATEJHbHOCTH U YMEHUEM HM3TOTABIUBATH U MCIIOJIH30-
BaTh OPYAUA TPYIA.

YenoBeK, B OTJIMYUE OT BCEX APYTUX KUBBIX OPTaHU3MOB,
He IpucrocabImBajIca K OKPYKaloIIel ero cpese, a IpucIo-
cabauBaJI €€ K CBOUM IIOTPEOHOCTSIM.

B HaygaJie cBOe#l MCTOPUU YEJIOBEK €Il€é BIMCHIBAJICA B €C-
TECTBEHHBIN KPYTrOBOPOT BEIlecTB B IIpupoje. Ilocie moas-
JIeHUS 3eMJeleNuns, CKOTOBOJACTBa, Hadajia AOOBIYM M HC-
IIOJIb30OBAHUSA IOJIE3HBIX MCKOIIAEMbBIX OH CaM CTaJl AKTHUBHO
BMEIINBaTHCA B ero ()OpMUPOBaHME, BOBJIEKAS B KPYTOBOPOT
HOBBI€ BEII[eCTBA — YIJIE€BOAOPO/LI, MKeJIe30 U APYrue Iojes-
HbIE MCKOIIaeMEbIe.

B XVIII B. Hayasoch OypHOEe pasBUTHUE IPOMBIIIJIEHHOI'O
npousdBoacTBa. C Tex Iop U 0 cero AHS BIUSHUE UejioBeYe-
cTBa Ha 6mocdepy BO3pACTaeT ¢ KaKJAbIM rofoM. YesIoBeK
HACTyIIaeT Ha IPUPOAY, HE 3aAyMBIBASCh O HEM30eKHBIX
IOCJIEJCTBUAX CBOEH NEeATEIHbHOCTH.

CrposaTcsa ropojia, OrpOMHBIE IIOIIAaJAUA B CEJILCKOM MECT-
HOCTH BaHATHI TeXHUYECKHUMHU MOHOKYJBTYPAMH, YHUUTO-
JKaloTcs Jieca u 60JioTa, 6ecnoJie3Hble ¢ TOUKU 3PEHUsA COBpe-
MEHHOT'0 UeJIOBeKa. Bcé 00JIbIlre COKpaIaeTes pasHoodpasue
BUJIOB JKMUBBIX OPraHU3MOB B CpefiaX, SKCILIyaTUPYEMbIX Ue-
JIOBEKOM. ¥ MEHbIIIeHUE OMOJIOTHYECKOT0 pasHooOpasus ec-
TECTBEHHOM CpeAbl IPUBOAUT K HAPYIIEHUIO PABHOBECHS B
IPUPOJE.
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FPuec. 715, MpupoaHsie pecypcsl

NMPUPOAHbLIE

PECYPCHhbI
A 4 A 4
Heucuepnaembie Wcuepnaemble
—1 BosobHoBUMbIE Heso306HOBMMbIE
ConHeyHas
aHeprua | | Lo YucTbiil BO3AYX i Uckonaemoe
27 TONAMBO
= lMpecHaa soaa
BeTtep, Pog 2 MeTtannuueckoe
NPUIUBSI, e o MWHEPASIbHOE CbIpbE
Tekyllas Boaa (>xenes3o0, meab 1 Ap.)
KyLLY A MnogopoaHas
noysa
HemeTannunieckoe
MWHEpasnbHOE Cbipbe
Ternno 24 Pactenus el (rnuHa, necok,
3EeMHbIX Heap o 1 XUBOTHbIE docdarbl 1 ap.)
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PenyneHTsl y)Ke He B COCTOSHHUH IIOJHOCTBHIO Ilepepabo-
TaTh OTXO/bI, OCTaBJIIeMbIe UeJIOBeUeCKUM obI1recTBoM. I1o-
JIOYKeHUe yCyry0oJisieTcs TeM, 4YTO B IPOoIiecce IMPOMBIIIJIEHHO-
o IPOM3BOJICTBA CO3HMAETCs OOJIBIIIOE KOJIUYECTBO BEIECTB,
KOTOpPbIe HEBO3MOYKHO Pas3pyIIUThL OMOJOTHMUYECKUM IIYTEM
(Hanpumep, MHOT'HE IIJIACTMACCHI).

3arpsasHeHue cpebl IIpuodperaeTr BCE OONBbINNE Pa3Mephl.
ITpoucxoauT GBICTPOE UCTOIIEHNE HEBO3OOHOBUMBIX NPUPO0-
HbLx pecypcos buocdeps! (puc. 115).

Ternieps MbI BCE OTUETIMBEE MOHUMAEM, UTO IIpPeJCcTaBJe-
HUE 0 HeMCUEePIIaeMOCTH IPUPOLHEIX PECYPCOB BEHET YeIoBe-
YEeCTBO K DKOJIOI'MYECKOMN KaTacTpode.

B pmaHHOI cuTyanuu epej YeJIOBEYEeCTBOM BO3MOYKHBI
JIVIIb ABA IIYTH.

IlepBBIit — MONMOMKUTHCA HA BOJIO CTUXUU: B 9TOM CJIydae
HaCTyHAaIOIUil KPUSKUC IPUBEIET, CKOPee BCEro, K YHUUTO-
YKEeHUIO YeJIOBeUYeCcTBAa.

CiienoBaTesibHO, BOBMOYKEH JINIITh BTOPOH ITYTh, IIPU KOTO-
POM CTHXMH Pa3BUTHUA OOJIKHA OBITh IPOTHBOIOCTABJIEHA



pasyMHas cTpaTerus, obmias njaa Bcero desioseuectsa. OHa
JoJKkHA OBITH HampaBjieHa Ha IpeoOpasoBanue 6umocdepbl
3emutu, 1o onpenenenuio B. V. Bepraackoro, B Hoocgepy —
cdhepy pasyma. B. VI. BepHagckui nucaj: «deroBeuecTso,
B3ATOE B IIEJIOM, CTAHOBUTCS MOIIHOM TI'€0JIOTMYECKON CH-
Joi. Y niepes HUM, IIE€pPEN €ero MBICJBIO U TPYAOM CTAaBUTCH
BOIIPOC O IepecTpoiike Omochepbl B MHTEpecax CBOOOIHO
MBICJIAIIET0 YeJOBEeYEeCTBA KaK €JUHOI0 IeJIOro. JTO HOBOE
cocToaHue 6uochepsl, K KOTOPOMY MbI, HE 3aMedyas 3TOrO,
npubauxaeMca, U ecTb Hoocdhepa».

K coxaneHuIo, MBI €Ié OYeHb JaJIeK¥ OT PelIeHus AaH-
HOU mpobseMbl. [Is mepecTpoiiku O6mochepsl B HOOchepy
TPeOYIOTCA He TOJBKO OOIIMPHBIE W IIyOOKME 3HAHUS 3aKO0-
HOMEPHOCTE! M MEXaHU3MOB (MDYHKIIMOHUPOBAHUS 9KOJIOTHU-
YEeCKUX CUCTEM, HO OIIPEJIeJIEHHBIN YPOBEHb HDABCTBEHHOCTH
o01IecTBa, OCO3HAHMUE KaMKAbIM YEJIOBEKOM CBOET'O €IUHCTBA
C IPUPOJOY, HEOOXOAUMOCTHY IEePECTPONKM CHUCTEeMEBI O0IIIe-
CTBEHHOT'O IIPOM3BOACTBA U IOTPEOIeHUA.

Kakapiili 13 HAC M YeJIOBEUECTBO B IIEJIOM JIOJIMKHBI 0CO3-
HATh OTPAHUYEHHOCTH PECYPCOB HA Hallei nyianere. Heo6xo-
JUMO YETKO YSCHUTH, UYTO HU OJUH BUJ KUBBIX OPraHU3MOB
HEe MOJYKET JKUTh, IpeHedperasa saKkoHaMu npupoasl. Henbas
ooTpebaATs OOJIbIIe, YeM IIPOU3BONAT 3KocucTeMbl. Hapy-
IIeHrEe 3aKOHOB IIPUPOABI HEU30eKHO BeJET K I'Mbean yeyo-
BEUYECKOM IIMBUIHU3AILN.

YeloBEK — JIKINDb OAWH U3 OMOJIOTMUYECKUX BUAOB Ha Ha-
IIel mJIaHeTe, M OH He HOJIXKeH 3a0bIBaTh: Ouochepa 6e3 ue-
JIOBEKA CYIIECTBOBAJIA ¥ MOXKET CYIIEeCTBOBATH, UYEJIOBEK BHE
6mocdepsl CYIecCTBOBATE HE MOJKET.

AHTPONOrEHHOE BO3AENCTBUE. HOOC®DEPA.
NPUPOLHBIE PECYPChbI

Bonpo

C bl

1.

N

C Kakoro MOMEHTa YeJIOBEK BblAENUICS M3 OCTallbHOW Npupoabl?

| B 4€m ero Xu3Hb cTana oTan4aTbCs OT XXUSHW JPYIMX XXUBbIX CYLLECTB?

| Yem BbI3BaH 9KOJIOMMHECKNI KPUSUC Ha HaLLien nnaHeTe?

i CyLLIECTBYIOT IV NYTU NMPEOAONEHUS 3TOMO 3KONOrMYECKOro kpuauca?
YT0 B. Y. BepHagckuii noHumMasn nog Hoochepomn?

NI
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SagaHusa

BhisicHUTE, KakoBa 9Kosiormyeckas cutyauvs B Bawiem pervoHe. Cesa-
XUTEChb CO CnyX6amMm MOHUTOPUHIa 1 3KONOrmyeckummn obbeauHe-
HUSIMU Ballero pavioHa. MNpumute ydactre B paboTe Mno BbISIBIEHUIO
VICTOYHVKOB 3arpsa3HEHNs OKpy>KatoLwel cpeapl.

F“l
§J 5 « OCHOBbI PaLUOHANbHOIO

NPUPOAONOJNib30BaAHUS

9900000 BO0ODOGOONOES

1. Kakue rnoGanbHbie 2Konoruyeckmue npobnemsi, CToALME nepes Yesnose-
4eCTBOM, BaM U3BECTHbI?

2. Kakue npupogHbie pecypchi Bbi 3HaeTe?

3. B 4ém npuunHa 3KoJIOrMYecKoro KpMamca Ha Hallen nnaHere?

26

B smoxy HoOC(hEphl MOMKET BCTYIUTH JIUIITL BBEICOKOOOpa-
30BaHHOE OOIECTBO, IMOHMMAIOIINEE CBOMU IIEJIU, CIIOCOOHOE
COMBMEPATHh CBOM IOTPEOHOCTH C TEMH BO3MOYKHOCTAMM,
KOTOpKBIE TaéT eMy IPUPoAA.

s pasyMHOro yupasieHusa 6mocdepoil m mepexozia Ha
ypoBeHb Hoochepsl HeOOXOAUMO He TOJBKO 3HATH YCTPOMCT-
BO ¥ IPUHIUI «PabOTHI» 3TOM OIPOMHOM M CJIOMKHOM CUCTe-
MBI, HO U YMETh BJIUATH HA IPOUCXOAAINNE B HEH IIPOIECCHI
B JKeJIaeMOM HaIPaBJICHUMN.

U Bcé ke make COBepIIIeHHOE 3HaHNEe O0MOC(hepHBIX MeXa-
HU3MOB ¥ ICHOE IIOHUMAaHUe TOI'0, YTO HAZO JeJIaTh, He KaayT
peaNbHBIX IIJIOAOB IIPHM OTCYTCTBHUM OIIPEAENEHHOI'0 YPOBHS
3PEJIOCTH M KYJBTYPHI O0IIecTBa. 3ech BarKHEHIme 3ama-
yei sBiageTrcs (hpopMUpOBaHKE HOBOM COIHMANLHON U DKOJO-
IMYEeCKOM HpaBCTBeHHOCTH. Ha cMeHy JjiodyHraMm Tuma «4de-
JIOBEK — Iaphb IIPUPOABI» wiu «Hensssa :KaaTh MUAJIOCTEH OT
IIPUPOJLI, B3ATH UX Yy He€é — HaIa 3axadaly JOJIKHbBI IPUA-
TH YCTAHOBKHU Ha pasyMHOe U OeperkHOoe OTHOIIEHHE K TOMY,
OJslaromapsi 4eMy MbI CYIIeCTBYEM, K HaIIeMy OOImeMy 1 eluH-
CTBEHHOMY JOMY — TJIaHEeTe 3eMJIs.

Heob6xoxumo chopMUpPOBATHE TAKYIO CTPATETUI0 PA3BUTUS
YeJIOBEUECKOr'0 OOIIeCTBa, KOTOPAs IO3BOJIMIIA OBl TAPMOHMY-
HO COYETaTh €ro MOTPEeOHOCTH ¢ BOBMOKHOCTAMY HOPMAJIBLHO-



ro QYHKIIMOHUPOBaHUA O61ocdeprl. TO 0O3HAYAET HE TOJBKO
IIXPOKOE PACIpPOCTPAHEHWE IIPOUBBOJCTBEHHBIX CIIOCOOOB
(TexHONOrMIT) cOEpEerKeHUsI DHEPTUU ¥ PECYPCOB, HO U (B mep-
BYIO ouepeb!) msMeHeHre XapaKTepa IoTpeOHoCTeH JII0eH.

Ceiiuac MBI JKMBEM B 00IIeCTBE, KOTOPOE HA3BIBAIOT «00-
wecmeom 00HOPa3068020 nompebaeHus». JIJIs Hero xapakx-
TepHA HepalUoOHAJNbHASA pPaCTOYMUTEJbHAs 3SKCIJIyaTalus
IIPUPOLHBIX pecypcoB. i coXpaHeHUsA YeJIOBEYEeCKOU I[u-
BUJIM3aIUU HE00XO0AMMO IIOCTPOUTHL IpPUposocOeperaioiiee
00IIeCTBO, PA3YMHO HCIIOJIb3YIONIee IPUPOLHBIE PECYPCHI.

IIpupogubIe pecypchl — Ba'KHEUIIMe KOMIIOHEHTHI OKPY-
JKaloleil YeJoBeKa cpeAbl, UCIIOJIb3yeMble IJIs YAOBIETBOpe-
HUSA BCEBO3MOXMHBIX MaTE€PHUAJIBHBIX W KYJIbTYPHBIX no'rpe6-
HocTel obimecTBa. OHM BechbMa pasHooOpasHEI (cM. puc. 115).

OrpaHUYEeHHOCTh PECYPCOB 3eMJIM CTAHOBUTCS B HACTOS-
Iee BpeMsi OGHOM u3 HauboJiee aKTyaJbHBIX NPO6JIEM Yeso-
BeUEeCKOM nmuBuamdanuu. IJouck myTeil panuoOHAIBHOTO YII-
paBJIeHUA IPUPOAHBIMU PEeCypcaMy — OJHA U3 BarKHEUIINX
3a71a4 COBPEMEHHOCTH.

OrpaHUYEeHHOCTh TPUPOAHEIX PECYpPCOB, HECOBEPIIEHCT-
BO T€XHOJIOTMH UX JOOBIYM U ITIepepadOTKU YacTO IPUBOAAT K
paspylLIeHuI0 OGHOreoIeHO30B, 3arpsI3HEHUIO OKPYKAaIoIlei
cpeAbl, HapyIIEeHUAM KJIMMATa ¥ KPYroBOpPOTa BEIIECTB B
9KOCHUCTEMaX.

O6mas 3amavya panuOHAJNLHOTO YIPABJIEHUA IPUPOIHEI-
MM pecypcaMH COCTOUT B HAXOMJACHUU HAMIYYIIuX (IO Om-
PEeIeNéHHBIM KPUTEPUAM), WJIA OITUMAJIBLHBIX, CIIOCOG0B
SKCILIyaTal¥ €CTECTBEHHBIX M NCKYCCTBEHHBIX 9KOCHUCTEM.

Cosmanue HOBBIX TEXHOJOTUI JOJIKHO COUETAThCA C KOM-
NEeTEeHTHO!, I'PAMOTHOM 5KOJIOTUYECKOU DKCIEPTU30M BCEX,
0CO0EHHO INMUPOKOMACIITAOHBIX, IIPOEKTOB B IPOMBIIIICH-
HOCTH, CTPOUTEJILCTBE, HA TPAHCIIOPTE, B CEJILCKOM XO3AMCT-
B€ M IPYTUX OTPACJIAX YEeJIOBEUECKOH mesaTeabHocTH. IIpoBo-
auMasi CHeNUaJbHBIMM HE3aBUCHUMBLIMUM OpraHaM#, TaKas
DKCIEPTHU3a II03BOJIUT H30e)KaTh MHOTUX IIPOCUYETOB M HeE-
OpeACKa3yeMbIX IIOCJIEACTBUM peaiM3alldy dTUX IIPOEKTOB
niist 6uocepsnr.

B mesiom oxpaHa OKpPYJKalOIlel cpeibl W 3aJady¥l BOCCTAa-
HOBJIEHUA IIPUPOJHBIX PECYPCOB NOJIMKHBI IIPEAYyCMATPUBATH
CHeAYIOIIUe BUALI eATEJIbHOCTH:
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— JIOKAJbHBIN (MECTHBIN) ¥ I'I00aIbHBIN 9KOJOTUYECKUN
MOHUTOPHUHT, T. €. U3MEPEeHNe U KOHTPOJb COCTOSHUS BarK-
HEHIITNX XapaKTEePUCTUK OKPYKAaIoIleil cpeabl, KOHIeHTpAa-
I BpeOHBIX BEIIeCTB B aTrMmocdepe, BOJe, II0UBE;

— BOCCTAHOBJIEHUE U OXPaHY JIECOB OT IIOXKapoB, BpeguTe-
Jeii, 0oJe3He;

— pacHIMpeHNe M yBeJWYeHUEe YKCJa 3alOBeNHBIX 30H,
YHUKAJBHBIX IPUPOSHBIX KOMILIEKCOB;

— OXpaHy U pas3BefleHNe PeAKUX BUJOB PACTEHUN M KU~
BOTHBIX;

— IIHUPOKOE IPOCBEIIEHNE U 9KOJIOITYecKoe oOpasoBaHue
HaCeJeHUs;

— MEXKIYHAPOIHOE COTPYAHUYECTBO B AejIe OXPaHbl CPEebI.

TonpKko akTHUBHAsA paboTa BO BCeX OOJACTAX dUeJiOBeUe-
CKOM JeATeNIbHOCTH 110 ()OPMUPOBAHUIO HOBOTO OTHOIIEHUS
K Ipupojie, paspaboTKa panuoHAJIBHOIO IPUPOAOIOIH30BA~
HUfA, IpUPOIocOeperalneil TeXHOJOTUN OyaAyIIero cMoryT
peumraTh 9K0JOruyecKye npobjaeMbl CerOqHANIHEer0 JHA U I1e-
peiiTy K TapMOHUYHOMY COTPYAHHUUYECTBY C mpupomoii. Pas-
patoTKa COBEPIIEHHOTO YKOJIOTMYECKOr0 3aKOHOLATEJILCTBA
u co3maHue d9(P(HEeKTUBHBIX MEXaHU3MOB €r0 peainu3alum —
HEIIPEMEeHHBIN dJIEMEHT ITOCTPOEHHS OOIMecTBa, MKUBYIIEIO
B rapMOHUM C IIPUPOIOM.

OcosHaHue O0IUX IeJiell U TPYAHOCTeH, CTOSAIIUX Ha IIy-
T, HeU30eKHO OYAeT POYKIaTh OLYyIeHre 00IeIlIaHeTapHO-
ro exguHCcTBa Jirogeir. HaMm HeoO0X0oAMMO HAYYUTHCA UYBCTBO-
BaTh cels YIeHAMHU OJHOM CEMbH, Cyb0a KOTOPOI 3aBUCUT OT
Kakgoro us Hac. Oco3HaHue eqUHCTBA UeJIOBeYeCcTBa — OJHA
U3 OCHOB 9KOJIOTMYECKOM HPABCTBEHHOCTH ¥ I'yMaHU3MA.

OBLECTBO O4HOPA30BOIO NMNOTPEBJIEHUSA

MoyeMy Mbl HE MOXEM YTBEpPXAaTb, YTO 4YesioBevyeckoe obwecTBo

y>Xe BCTYNUA0 B 9Noxy Hoochepbl?

Moyemy Hawe o6LLEeCTBO MOXHO OTHECTU K «OOLLLECTBY OAHOPA30BOro
noTpedneHna»?

Kak Bbl cynTaeTe, CMOXET /i1 YesIOBEYECTBO NPeonosieTb aKoNornye-
CKU Kpusnc?




SapaHus

Skonorv chopmMmynmpoBanv cnegylowme NpuHLUNbl ansa paunoHasib-
HOIO UCTIOMIb30BaHKSA NPUPOLHbLIX PECYPCOB.

1. Ctapanitecb 1UCMNoNbL30BaTb HeucYepnaemble 1 BO30OHOBSIEMbIE
pecypcbl. Bo3obHoBNsSiIEMbIE PECYPChl JOKHBI UCMONMb30BATLCA CO
CKOPOCTbIO X €CTECTBEHHOIr0 BOCMOAHEHUs (NpuHumn — cbanaHcu-
POBaHHOE UCMONb30BAHUE).

2. Bosbluasa 4acTb OTXOLOB W 3arpsasHUTENEN UM MOXET OblTb OTHE-
CeHa K pecypcam, KOTOPbIE Mbi MO FyNOCTU HE UCNONb3YEM, WS OHU
HACTOJIbKO OfacHbl, YTO HE O0JIKHbI MPOU3BOANTLCA BOOOLUE (MpuiH-
LM «HUKAKUX OTXOA0B NPUPOLE»).

3. ns yMeHbLUEeHVs 3arpasHeHrii, 3KOHOMU PEeCYpPCOB U CoKpaLlle-
HUS KONMMYECTBa OTXOLOB HEOOXOAMMO WUCMOJIb30BaTb PECYPCbl B
nepByio ovepenp 4S8 YO0BNETBOPEHUSA XU3HEHHO BaXKHbIX NoTpeb-
HOCTEeW C MakcumanbHOV 3P DEKTUBHOCTbIO (MPUHLIMMN «YMEPEHHOCTb
B 9P PEKTUBHOCTU»).

Ob6cyaute CO CBOMMY POAUTENAMU U C OLHOKIAQCCHUKAMWU OaHHbIe
NPUHLUMIbLI. BeINONHAIOTCS N OHK B Haluem obLuecTtse?

KpaTkoe cogepXxaHue riasbi

Q0000 OOOONOOGODO

O6os0uKky 3eMJim — €€ Cylly, BOABI ¥ OKPY»Kalolliee BO3-
OYIIHOE IPOCTPAHCTBO, HAaCeJIEHHbIE JKUBBIMHU CYIIEeCTBaAMMU,
HasweIBaioT Ouoctepoii. Bce KoMIOHEHTHI 6uochepbl TeCHO
B3aMMOJEHCTBYIOT MEXKIAy co00it, COCTaBIAA I[EJIOCTHYIO,
CJIO’KHO OPTaHM30BAHHYIO CUCTEMY.

YuéHble CYUMTAIOT, YTO B 6rochepe 0KoJIo 2 MJIH (BO3BMOXMK-
HO, OO0 5 MJIH) BUJIOB OPraHW3MOB, KaMJABIA M3 KOTOPBIX
IIpescTaBjeH MUJIJINOHAMY U MUJIIuapaamu ocobeii, onpeae-
JEHHBIM 00pa30oM pacIIpeneéHHbIX B IIPOCTPAHCTBE.

B mpepenax 6mochepsl MOKHO BBIJEJIUTH YETHIPE OCHOB-
HBIE cpeabl OOMTaHUA: BOAHAS, HAa3eMHO-BO3AYIIIHAA, II0YBA
U cpefia, obpasyemMas CAMUMU MKUBBIMY OPraHU3MaMMU.

JHuBbIe OPraHU3MbI HE TONBKO UCHBITHIBAIOT BJIUSHUA CO
CTOPOHBI OKPYJKAaIONIe UX cpelbl, HO CaMU aKTUBHO HA Heé
BJIUSIIOT, UBMEHAA €€ (PUBNYECKUe U XUMUYECKEe CBOMCTBA.

Heobxomumbie OJIs JKU3HU 3JIEMEHTHI YCJIOBHO HA3BIBAIOT
OMOreHHBIMU JJIEMEHTAMU HJIX IINTATEJbHBIMU BeIlecTBa-
mu. Hupkynanus GMOTeHHBIX dJIEMEHTOB COIIPOBOMKIAETCS
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00BIYHO MX XMMUYECKUMH IIPEBPAIEHUAMU. B oTJIMYMe OT
9Hepruu, OMOreHHbIE dJIEMEHTHI MOT'YT MCIIOJIb30BaThCA He-
OZHOKPATHO, Y4aCTBys B KPyroBOpOTax BemiecTB. Pasyara-
fICh, PACTEHUSA U JPyrue OpraHu3Mbl BO3BpaIaioT B 6uoche-
py IuTATEeJbHBbIE BEIIECTBA, IIOIOJHAA MX 3alac, I0dTOMY
JKM3HBb Ha 3eMJie He Ipexpaljaercs. Pemaromuit daxrTop
COXPaHEHUsA KPYroBOpPOTa OMOTeHHBIX JIEMEHTOB X IMOAAED-
SKaHUA XKUBHU — aKTHUBHOCTH reTepPOTPOMHBIX OPraHu3MOB,
B II€PBYIO OY€epe b PEAYIIEHTOB.

Buocpepa — He TONBKO cdepa pacCupoCTPAaHEHUA KU3HU,
HO M Pe3yNbTaT NEesATEJIbHOCTU JKUBBLIX opranu3mos. C BoO3-
HUKHOBEHUEM JKUBHU BHAaYaJIe MeJJIECHHO U cinabo, 3aTeM BCE
OBICTpEe ¥ 3HAUMTEIbHEE CTAJIO IIPOABIATHCA BIUAHUE YKU-
BOM MaTEPUU Ha I'e0JIOTUUYECKUE ITPOIECCHI SEMJIH.

Bonpoc 0 BOBHUKHOBEHUH ¥ DPA3BUTHU KU3HU Ha HaIlei
IJIaHeTe WHTEePECOBAJI YeJIOBEKa C CAMBIX JAPEBHUX BPEMEH.
PagnuuHble IpeACTaBICHUA O BOSHUKHOBEHUH YKU3HU MOXK-
HO 00'BEAVHUTE B IATH PUIIOTE3:

1) xpeanroru3dM — BoXKeCTBEHHOE COTBOPEHUE MK UBOT'0;

2) caMOIIPOU3BBOJILHOE 3aPOKAEHUE — JKUBBIE OPraHU3MBbI
BO3HHMKAIOT CAMOIIPOM3BOJILHO U3 HEXKUBOTO;

3) rumoTre3a CTAIMOHAPHOI'O COCTOAHUSA — JMKHUBHb CY-
II[eCTBOBAJIA BCEIra;

4) rumoTe3a MaHCIEPMUU — JKU3Hb 3aHECEHA Ha HAIIy
TIaHeTY U3BHE;

5) runmore3a OMOXUMHUYECKOM DBOJIIOIUY — MKHU3HBb BO3-

HHUKJIQ B Pe3yJAbTaTe IIPOIeCCOB, IMOAYNHAIOINMUXCA XUMUIE-
CKUM U (QUBUUYECKUM 3aKO0HAM.

B macrosaiee BpeMs: GOJBIINHCTBO YUEHBIX IIOANECPIKIBA-
IOT UZer0 aOMOTreHHOT0 3apPOXKISCHUA JKU3HU B nporiecce O0uo-
XUMUYECKOM 9BOJIIOL[UA.

WHusHb, Ipe/ie 4eM oHa JOCTHUIJIa COBPEMEHHOT'0O MHOT'O-
00pasusi, IPOULJIa NIUTEIBHBINA ITYTh, B KOTOPOM Pa3IndYaioT
TPHU dTAlla: XUMHUYECKOM, IPeAOMONOTMUEeCKON U Orogoruue-
CKOI DBOJIIOIIUH.

3eMJia Kax ILIaHETa cylmecTByeT OoJsiee 5 mupx jser. Eé
UCTOPUSA pPas3fesiseTcsi Ha NJIUTEJSbHBIE IPOMEXYTKIH BpeMe-
HHU — 9pHI (KaTapxelcKkasd, apXxeicKas, IpoTepo3oicKas, na-
JIe030¥ICKasi, Me3030MCKasad U KaHO30MCKad). IPhI IOgpas-
JeJISIIOTCS Ha IePUOLI, IEPUOALI — Ha SIOXU.



Buosoruyeckasi 9BOJIONUA IIPOAOJIKAETCSA HA 3eMJIe yiKe
OKO0JIO 4 MJIpZ JeT. 3a 9TO BPeMs IOSABUJIOCH OecurcaeHHOoe
MHOKeCTBO (hOopM *KHBBIX OPraHU3MOB — OT IPOKAPHUOT IO
yeJIOBeKa.

IBoJgOUUA O6mocheps! IILJIa IO NYTHU YCIOKHEHUA CTPYK-
TYPbI OMOJIOTUYECKUX COOOIECTB, YMHOMKEHUS UKMCJIa BULOB
U COBEPIIIEHCTBOBAHUA UX IIPHUCIOCOOJIEHHOCTH K cpeje oou-
TaHUSA. JeJoBEeK, B OTJIMYME OT BCEX APYIHUX JKUBBIX opra-
HM3MOB, He IIpUCIIOCA0JIMBAJICA K OKPYIKaIOIIei ero cpeae,
a, HaobopoT, IIpuCIocabyiuBal €€ K CBOUM IIOTPEOHOCTSIM.
YenoBeuecTBO (haKTHYECKH CTAJIO CO3/aBaTh MCKYCCTBEH-
HYIO cpeay cBoero oburanus. C aTux mop 6mocdepa BeTymm-
Jla B HOBYIO (hpasy, rae yeJgoBedeCKUi (hpaKxTop CTajl MOIITHOM
OBUIKYIIIEH CHJION, KOTOPas OKa3bIBAET Ha Heé BCE OoJibIiee
BIUSHUE.

CoBpeMeHHBIC [IUBUJIU3AINU, OCHOBAHHBIE HA IIPEJCTaB-
JeHUX O HEUCUYEPIIaeMOCTH IIPUPOSHBIX PECypCOB, BenyT
yesoBeYecTBO K Karactpode. Tonsko pasymuas crparerus
BCEro dYeJIOBEUEeCTBa, HAIIpaBJIeHHAs Ha IIpeo0pasoBaHUE
6urocdepsl 3eMau B HOOC(hEPY, MOMKET IPELOTBPATUTE DKOJIO-
THYECKUMN KPUIUC.

AxTuBHaa pabora BO BcexX 00JIaCTAX UYEJIOBEYECKOM me-
ATEJIBHOCTH 110 (hOPMUPOBAHMIO HOBOT'O OTHOIUEHUSA K IIPU-
poze, paspaboTKa panMOHAJBHOIO IIPUPOJOIOJH30BAHUA,
npupozocbeperamoIineil TeXHOJIOTMH OyAYIIero CMOryT pe-
IIUTH 9KOJOTUYECKHUE IIPOO6JIEeMBI CerOAHALIHer0 AHS U Iie-
PEeNTH K rapMOHUYHOMY COTPYAHUYECTBY C IIpupomoi. Oco-
3HaHWE eJUHCTBA YEJIOBEUECTBA — OJHA M3 OCHOB DKOJIOTH-
YeCcKOM HPABCTBEHHOCTHU U I'YMaHMU3MA.
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merio3 II 111
Merabonuam 78
Meradasza 98
MeToas! U3y4eHUsI KIETKU 55
CBETOBAasI MUKPOCKONIUA 55
9JIEKTPOHHAS MUKPOCKONIUA 55

27

Muxosoruss 10
Muxkporpybouku 70
MuxpossBosonusa 187
Muroz 96
Muroxouapuu 68
Mopudburkanuu 140
MoagubhurkamuoHHasa UBMEHYHU-
BocTh 140
MouornbpugHOE CKpeIuBa-
aue 120
Mouomep 26
Monocaxapuasl 29
rajakToza 29
rioxosa 29
nesoxkcupubosa 29
puboza 29
dpykroza 29
MyTaresusle Bemecrsa 146
Myrareunbie hakTopsr 145
Myrtaunun 143
reausle 143
resomusie 144
xpomocoMubie 44
MyTanmuoHHasi ©BMEHUYUBOCTh 143

H

Hab6aonenune 14

HaGop xpomocom 62
ramJIougHbIN (OZUHAPHBIN, 71)
64
JUILIOUAHBIN (HBOMHOM, 21)
63

Hanpasurensubie Tenbna 113

Hanpasnenus spononuu 192
ouosornyecKkuii mporpecc 192
6uosornueckuii perpecc 193

HacuencrBenHnocts 21

Hayka 14

Hayunoe ncciuenoBanue 14

Hayuubit meton 14
ucropudyeckun 15
ommcaTeNbHBIA 15
CpaBHUTEJbHBIN 15

Hayunsbiii paxkt 14



Henonuoe gomunuposanue 126
Henpsawmoe pazsutue 116
Hurpudunupylomue 6axkrepuu 84
Hoocdepsr 267
Hopwma peaxknuu 141
Hyxneunossie kucaorsl 27, 40
IEe30KCUPUOOHYKJIIEMHOBAS
(OJHK) 40
pubonyxiaennoBas (PHK) 40
Hyxneorun 40

O

O6wmexn BemecTB 20
O6osouka sapa 61
Ounrorenes 115
MOCTOMOPUOHAIbHBLIN
nepuox 115
aMOpuoHaNbHbIN Tepuox 115
OnnomorBopenue 113
BHyTpeHHee 114
nBoiinoe 114
Hapy:xHOe 113
Oprauuyeckue BemecTsa 26
Oenxu 27
KUpbl 27
HYKJIEMHOBBIE KUCJIOTEI 27
yraeBoabl 27
OpraHouasl IBUMKEHUST 72
KTYTUKH 72
pecHUUKUu 72

I
ITaneoboranuka 10
ITaneozonr 249
ITanmeonTonmorusa 249
ITapasuter 86
IlenTunuasa cBase 35
ITepexpéct xpomocom 111
ITuaomuros 60
ITupamuzna

yucJeHHoctu 215

ouomaccer 215

ITuineBapuTensHasi BaKyons 60
Ilnacruner 69
JeikonaacTel 69
xJiopomactel 69
xpomonyaactel 70
ITnacmuueckuit oo6men cm. Accu-
MUAATIHAA 77
ITonmurubpugHoe CKpeIuBa-
"Hue 130
ITonumep 26
ITonunmentun 35
IHomunnoun 145
Honuunonguss 145
ITonucaxapuger 29
raukoreH 30
kpaxmana 30
xuTu" 30
meanogosa 30
ITonucoma 93
ITonoBoe pasmuokenue 106
ITonoseie kneTku 108
cuepmarosous 108
annexkaerka 108
ITonossie xpomocoMbl 135
Ilonynauuiinas resetuxa 175
Honynsiuma 161
ITouxkosaume 105
ITpaBuio egumHOOOpasusa rubpUIOB
nepBoro nmoxkojgenus 121
IIpaBuyo paciienieHus
npusHaxkos 122
IIpusnakm
noMuHanTHeie 121
peueccuBHbie 121
IIpuHuuI KOMIIeMeHTapHOCT 42
IIpopgyuenter 208
ITpoxapuorsr 61, 73
ITpomeunvt cm. Benku 34
IIporeposoit 249
IIpodaza 98
IIpamoe pasButue 116
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P

Papuobuonorusa 10
Passurne 21
Pasppamumocts 20
Pasvmuoykernue 95

b6ecmmosoe 104
Pacnay; Bemiects 78
Pacmienienue npusuakos 122
Pepynnukanus 96
Pepyuenrer 209
PenponyxrusHas usgonanusa 188
Pemérra ITennera 130
Pubosa 40
Pubocombr 65

C

Camoc6opka 50
Canporpodsr 86
Caxapudvl cMm. YraeBoger 29
Csoiicra )xuBoro 19
Cenexuua 148
Cemennuxku 108
Cunppom [layna 145
CunreTHuecKas Teopus
apojironuu 172
CuouproBoe 6poskerue 80
Coopsr 74, 105
Craguu ramerorenesa 111
nepuox pasMHoxkenusa 111
nepuogs pocra 111
nepuox cospeBanua 111
Crpykrypa 6enka 35
BTOpUYHAA 35
nepBuyYHag 35
TpeTuuHag 35
yeTBepTUYHAA 36
Cykneccusa 217
Cuemienue resa ¢ moxom 136

T

Tenodpaza 99
Teopuss 16
Teopua Mapsuna 172

27

Toueunvie mymayuu cm. I'eHHBIE
myTamuu 143

Tpagckpunuus 90

Tpaacnanus 92

Tpurudbpuaaoe ckpernupanue 130

Tpunner 88

y

Yraesogsr 27,29
YpOBHU OpraHU3anuu KUBOro 22

ey

Daromur 60
®daromuros 60
®asze! porocuHTE3a 82
cBeToBas 82
TeMHOBaA 83
Denorun 127
®DepmenTt 38
DepmenTsr 38, 46
Dugorenes 116
Doronuz 83
dorTocuHTed 81
dDororpodhsr 86
Dyuxuuu 6enkop 38
aBuraresibHag 39
zammuTHAA 39
Karajuruyeckas 38
peryasitopHas 39
curLajpHas 39
crpouresnpHas 38
TpaHcuoOpTHaA 39
sHeprerudeckas 39

X

Xemocunres 84
Xemorpohwr 84, 86
Xpomaruga 96
XpomatuH 62
Xpomocoma 62
XpomocoMHBIe myTanmuu 144
nenenuss 144
pynnuxaunusa 144
uaBepcus 144
yrpara 144



L

Uearpuonu 71
DenTpomepa 98
Quronnasma 59
ITurockener 70

L
L
n

Yucras nuaus 120
C |
IBosonusa 169
9rojorudeckue ycaosusa 166
BJIAXKHOCTE 166
BTOPUUHBIE KIUMATUUYECKUE
daxToper 167
ceer 166
Temneparypa 166
OKoJyornueckue paxToper 165
abuoruueckue 165
aHTpoOIOTeHHBIe 165
ouoruuyeckue 165
Oxomorus 200
9xocuctema 201
IOKcuepumeHT 14

duieMeHTEI 3KocucTem 200
Ombpuorenes 115
DHAOIIa3MaTHYEeCKas CeTh
(SIIC) 65
raagraa 65
mrepoxonarada 65
Supocuepm 114
OHepzemuyecKuil 06MeH CM.
Huccumunsnus 78, 79
Opa 249
OTanbl 9HEPreTUYeCcKoro oome-
Ha 79
HEToJIHOEe GECKUCIOPOAHOE
pacmienyiesue 79
HIOATOTOBUTENBHBIA 79
MOJIHOE KUCJIOPOHOE
pacigerienue 80
Jykapuorsl 61, 74

2|

HAdepnutit cox cm. Kapuo-
mrazma 62

Anpo 57,59

Anpo knerku 61

SAnperuko 64



CNOBAPb TEPMUHOB
A

AnToTpodsi (oT rped. autos — cam u trophe — muina) — OPraHU3MbI, CUH-
TE3UPYIOIIUE OPTaHUUYECKUE COCHUHEHHUS U3 HEOPTraHMYeCKUX.
Ilpu sToMm omHu u3 HUX (Pomompo@dbl) TOIYUIAIOT HEOOXOZUMYIO
9HEPTHIO OT COJIHIIA, APYTHUE (xemompopovL) — OT XUMHAUECKUX pe-
aKIUA HEOPraHWYECKUX COeAUHEHUN. ABTOTPOMBI COCTABIAIOT
IIEPBBIX APYC B IUAIIEBOM MUpaMuie (IepBbie 3BeHbS ITUIIEBBIX Ie-
neit). UIMEeHHO OHU SABJIAIOTCSA IIEPBUYHBIMU IIPOAYILEHTAMYU Opra-
HUYECKOro BelecTBa B buocepe, obecrieunBas IUIei reTepoTpo-
¢oB. Cienyer OTMETUTDH, YTO MHOTAA PE3KOM I'PDAHUILHI MEMXKAY aB-
ToTpohamu u rereporpodamu IIpoBecTu He yraérca. Hampumep,
OJTHOKJIETOUHAS DBIJIEHA HA CBETY ABJIAETCA aBTOTPOMOM, a B TEM-
HOTe — reTeporTpodom.

Anenosuarpudochar (ATD) — HYKICOTHN, YHUBEPCANBHBIN HCTOYHHUK
9HEPruM s BCEX OMOXMMHUUYECKUX IIPOIECCOB, IIPOTEKAIOIIUX B
KJIETKAaX, UIrPAaeT MCKJIUUTEIHFHO BaXXHYIO POJIb B OOMeHe dHep-
'Y ¥ BEII[ECTB B OPraHu3Max.

Annénu (ot rpeu. allelon — apyr apyra, BBAXUMHO) — pasiaudHbie GOPMBI OJ-
HOT'O M TOTO YK€ I'eHa, PACHOJIOKEHHBbIEe B OJMHAKOBBIX y4acTKaX
(1oKycax) roMOJIOr'MYHBIX XPOMOCOM H OIIPeAesIaioniue aJlbTepHAa-
TUBHBIEC BADUAHTEI PA3BUTHUS OJHOI'O U TOTO JKe IPU3HaKa.

AMUHORMCIOTHE — OpPraHudYecKne KHUCIOTHI, COAEPIKAallle ONHY WJIXA He-
ckonpko amuuorpynn (H,N). Omu aBnaiorcs MoHOMepaMu Ge-
KOB.

Anaspo0s1 (rpeu. oTpunaTENbHAS IPUCTABKA an + aér — Bo3ayx + b [ios] —
YKU3Hb) — MUKPOOPIaHM3MBbI, PA3BUBAIOIIHECSA IIPU OTCYTCTBUH
B OKPY2KaIoIel X cpeje CBOOOHOTO KUCJIOPOa.

Apeaa (ot mat. area — 06JacTh) — 00JIACTH PACIIPOCTPAHEHUS TAKCOHA, Ha-
npumep Buga. OJHO 13 OCHOBHBIX IIOHATAN B OMOJIOTHIECKUX JTUC-
IUANIVHAX, U3YYAIOIIUX reorpauyecKoe paciupocTpaHeHe opra-
HU3MOB.

Apomopd6s (or rped. airomorphosis — nogHUMaK© (HopMy) — IPOTPECCHUB-
HOE BOJIIOLMOHHOE U3MEeHeHUe CTPOEHU I, IIDUBOAAINEe K 00ImeMy
IOBBIIIEHUIO YPOBHS OPraHHU3anuy OpPraHusmMoB. Apomopdos —
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9TO pacCIINpPEHHEe YKU3HEHHBIX YCIOBUM, CBABAHHOE C YCIOKHEHU-
€M OPraHU3AaIldU U HOBBIIIEHUEM YKU3HEeNeATeIbHOCTHU.
Apxéiickas 5pa, uau apxéii (oT rped. archios — XpeBHUI) — OJHA U3 YEThI-
PEX IVIABHBIX 9D B MCTOPUHM 3eMJIM, OXBATBHIBAIOIIAS IEPHUOJ[ OT
3,9—3,8 no 2,5 muppg jer Hazan. B aTo Bpemsa Ha 3emiie eIé He
OBLIIO KHCJIOPOAHOI armochepbl. PaHHUM apxXeeM IaTUPYIOTCS
mepBbIe UCKOIIaeMbIe OCTATKH OaKTEePUi U IINaHODaKTepHIii.

Accumvuisinus (or JaT. assimilatio — ynono0JyieHue, CXOACTBO) — COBOKYII-
HOCTB IIPOIIECCOB CUHTE3a B YKMBOM OpTraHU3Me.

B

Baxrépun (ot rped. bakterion — majouka) — OOHIMPHAS TPYNIIA OJHOKJIE-
TOYHBIX MHUKPOOPraHM3MOB, XapaKTePUIYIOIIUXCA OTCYTCTBHEM
OKPYKEHHOI'0 000JIOUKO KJIETOYHOrO sAxpa. ['eHeTuYecKuii mare-
puan 6axrepuu (He30KCUPUOOHYKJIenHOBasA Kucyora, uiau J[THK)
3aHUMAET B KJETKEe BIIOJIHE OIIPEJEeJIEHHOE MECTO — 30HY, HA3bI-
BaeMyI0 HyKJieouzioM. PaHbllle TepMUH «0aKTepua» OBbLI CUHOHU-
MOM IIPOKAapUOT, HO B 1977 . Ha OCHOBAHMY JAHHBIX MOJIEKYJIAD-
HOM OMOJIOTMU IIPOKAPHUOTHI OBLIM pasfesieHbl Ha apxebaKTepuu
u 9y0aKTEepUHU.

Benky (MporeiHbl, MOJUIIENTHIbI) — BBICOKOMOJIEKYJJISPHBIE OPTaHUYECKHE
BEIleCTBa, COCTOAILNNE W3 COESUHEHHBIX B IENOYKY NEITHIHOU
c¢Baspio (—CO—NH—) ocTaTKOB aMHHOKHCJIOT. B »KUBBIX opra-
HHU3MaX aMHUHOKUCJIOTHBIA COCTaB 0EJIKOB OIpefesseTcs I'eHeTH-
YEeCKUM KOJOM, IIPU CHHTe3€e B OOJBIINHCTBE CIIyYaeB UCIOJIb3yeT-
cs1 20 cTaHZapPTHHIX AMUHOKHUCJIOT.

Buorenernuecknii 3axoH 'ekkena—Miosiepa — KasKkJoe JKUBOe CYILeCTBO B
CBOEM MHIMBHUAYAJIBHOM Da3BUTUHU (OHTOI€HE3) MOBTOPSET B M3-
BECTHOM CTENEeHU UCTOPUUYECKOEe Pa3BUTHE, IPOMEHHOE ero mpeji-
KaMM HJIF ero BusoMm ((usoreses).

Buoreoneunos (ot rped. bios — »KU3Hb, geo — 3eMJisd U koinds — o0muit) —
yCTOMYHMBAA CHUCTEMA KUBBIX M KOCHBIX KOMIIOHEHTOB IIPDUPOJBI,
B3aUMOJEHMCTBYIOIINX OYyTEM OOMEHa BellecTBa M IIOTOKOB 9HEpP-
C'HU B IIpefiesiaX OJHOPOJHOI0 yUacTKa 3€MHOM ITOBEPXHOCTH.

Buocdépa (ot rped. bios — Ku3Hb U sfera — map) — 060JI0uKa 3eMau, 3ace-
JEHHAaA XUBBIMU OPTaHU3MAaMM, HAXONAIAACA IO/ UX BO3HEICT-
BHEM ¥ 3aHATAsA NPOAYKTAMHU WX JKHU3HEAEATENbHOCTU; II00ab-
Has dKOCHCTEeMAa 3eMJIU.

Buouenos (or rped. bios — KuU3Hb U £0inds — OOI[HI1) — COBOKYIIHOCTH PacTe-
HUH, }KUBOTHBIX, MUKPOOPTraHM3MOB, HACEJAIOIINX YIACTOK CYIIX
IV BOJOEMA U XapaKTEePHUIYIOIINXCS OIPENeIEHHBIMI OTHOIICH U SI-
MU KaK MEeXAy co00H, Tak 1 ¢ a0HOTHUYeCKUMHU (haKTOPaMU CPebI.
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Boprba 3a cymecrsosanue (aHri. struggle for existence) — meradopuue-
CKOe BhIpa)KeHue, npezioxennoe 9. [JapBuHOM, — OJUH U3 JBU-
JKYITUX (haKTOPOB 9BOJIION UK, HAPAAY C €CTECTBEHHBIM OTOOPOM U
HACJIEACTBEHHON W3MEHUYMBOCTHIO; COBOKYIIHOCTH MHOI000pas-
HBIX ¥ CJIOKHBIX B3aMMOOTHOIIIEHUN, CYIECTBYIOIIUX MEXKIY
OPraHU3MAMY U YCIOBUAMU CPEIbI.

B

Bu (J1aT. species) — TakCOHOMMYECKAs, CUCTEMAaTAYECKAs eqUHHIIA, IPyIIIa
ocobeii ¢ obmuMu MOPHODU3MOTOTHYUECKAMY, OUOXUMUUYCCKUMU
¥ IIOBEJEHYECKMMMU IIPUBHAKAMY, CIIOCO0OHAA K B3AMMHOMY CKpe-
IUBAHHUIO, NAIOIIEMY B PAAY IHOKOJIEHHUH IIJIOJOBUTOE MOTOMCTBO.
Buj — peasibHO CyIECTBYIOIAS €QUHUILA KUBOI'O MUPA, OCHOB-
Has CTPYKTYPHAA €JUHUIA B CUCTEME OPIraHU3MOB.

Bujoodpaszosanne — NOABJIEHAE HOBBIX BUJOB B IPOIIECCE DBOJIOIUH.

Biipye (oT nar. virus — ax) — CyOKJIETOUHBIN areHT, KOTOPHIA MOMKET BOC-
IIPOU3BOAUTHCA TOJNHKO BHYTPH KMBBIX KJIETOK opranusma. Ilo
IIPUPOJE BUPYCHI ABJIAIOTCA aBTOHOMHBIMU I'eHETHYECKUMU DJIe-
MEHTaMHM, IMEIOIMH BHEKJIETOUHYIO CTAJUIO B IAKJIE PA3BUTUA.

r

'améra (oT rpeu. gamete — KeHa, gametes — MY»K) — II0JIOBAsI KJETKA.
I'ameTsl o6GecrieumBAIOT IEpPeadYy HACJHEeNCTBEHHON HHMOpMAaI U
OT POJMTENIEH IIOTOMKAM.

I'en (OT Tped. génos — poOJi, IPOUCXOKIEHNE) — DJIEMEHTAPHAS eIUHUIA Ha~
CIIeJICTBEHHOCTH, IIPEJICTABJIAIONIAS OTPE30K MOJIEKYJIBI J€30KCHU-
pubonykigenHoBoi KucaoTel — ITHK (y HEKOTODPBIX BUPYCOB —
pubonykiIenHoBoM Kuciaorsl — PHE).

l'enérura (OT rped. génesis — IPOUCXOKJEHNE) — HayKa O 3aKOHAX HACJE/-
CTBEHHOCTY U UBMEHYUBOCTH OPTaHU3MOB.

lenerfiuecknii Ko — CHCTeMA 3aIIU(MDPOBKYU HACJIEACTBEHHOU UH(MOPMALHYU
B MOJIEKYJIaX HYKJIEMHOBBIX KHUCJIOT, PEANIU3YIOIaaca y OpraHus-
MOB B BH/JI€ IIOCJIEIOBATEIHLHOCTHU HYKJIEOTHULOB.

'enorsn (OT rped. génos — poOJ, IMPOMCXOMKJEHUE) — COBOKYIIHOCTH BCEX
TeHOB, JIOKAJIM30BAHHBIX B XPOMOCOMAaX JaHHOTO OPraHu3Ma.

I'enod)OHI — COBOKYIHOCTH BCE€X I'€HHBIX Bapuauuil (ajyiejeil) onpenenés-
HOU NOIMYJIALAN.

I'ereposnrorei (OT rped. heteros — MHOM, APYroi U 2ygote — cIapeHHas) —
OpPraHM3MBbI, IOJYYHUBINHE OT OTIIa W MaTepu pasHble (POPMEI (aj-
JIeJIn) OMHOT'O ¥ TOTO JKe I'eHa.

I'ereporpodsr (OoT rped. heteros — MHOM, APYrou u trophe — nuiga) — Ku-
BbI€ OPraHMSMBI, MCIIOJb3YIOIIUE AJIA CBOEro IIATAHUA I'OTOBLIE
OpraHMYecKue BelllecTBa, CO3/laBaeMblie aBTOTPO(haMMu.
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'omoszurora (0T rped. Fomo — OZUHAKOBEII U 2ygote — CIapeHHAas1) — KJeT-
Ka MM OPraHM3M, B HACJIEACTBEHHOM HAaOOpe KOTOPHIX I'OMOJIO-
THYHBIE XPOMOCOMBI HECYT OLHY H Ty 2Ke (DOpMy ZaHHOTO reHa.

4

JNlerenepanus (dbumosoruyeckasn) (ot yat. degenero — BBIPOIKAIOCH) — IIOHU-
JKeHHe YPOBHS OPraHU3AaIMH B Iporecce spoaonuu. OHa BeIpaxa-
€TCs B yTpaTe OPraHoB U IIPOYMX DJIEMEHTOB CTPOCHUSA OPraHu3Ma
B IIpOIecce BUA000pa3sOBaHUS.

Jlesoxcupubonykiaennosas kucaora (JHK) — makpomonexkyna, obecrieum-
BaoIasl XpaHeHWe, IIepefady U3 IIOKOJEeHUs B MOKOJIEHWE W pe-
aJu3anHuIio FeHEeTUYECKOM IPOrpaMMbI Pa3BUTUA U (DYHKIIMOHUPO-
BaHUA JKUBBIX OPIraHU3MOB.

Nucenmunsiuusa (oT nar. dissimilis — HECXOAHBINA) — COBOKYIIHOCTHL peak-
IU¥ pacIiaza BeIecTB KJIETKH, COIIPOBOKAAIOIINXCS BhIeIeHIEeM
DHEePIuu.

E

Ecrécreennsiit 0160p — IPoIeCce, M3HAYAIBHO onpeneseéHHbIN Yapasom [lap-
BUHOM KaK NPUBOJAAIINN K BEIKUBAHUIO U IIPEUMYIIECTBEHHOMY
PA3MHOKEHHUIO 0oJjiee IPHUCHOCOOJEHHBIX K MAHHBIM YCJIOBUSIM
cpenbl ocobeit, obaagaronuX IOJEe3HBIMU HACIEACTBEHHBIMI IIPU-
sHakaMu. OH ABJIseTCA OCHOBHBIM JBUIKYIIUM (PAKTOPOM 5BOJIIO-
UM JKUBBIX OPraHU3MOB.

X

Alu3Hs — 9TO OTKPBITHIE CAMOPETYJIUDYIOIINECa ¥ CAMOBOCIIPOUBBOAAIIECS
CHUCTEeMbI COBOKYITHOCTEH KHBBIX OPraHU3MOB, IOCTPOEHHBIE M3
CJIOXKHBIX OMOJOTMYECKUX IMOJUMEPOB — OEJIKOB U HYKJIEMHOBBIX
KWCJIOT.

K upsi — opraHMYeCcKHe COeIMHEeHUsI; HauboJiee MPOCThIe U INHUPOKO PACIpPO-
CTpPaHEHHBIE IPEeACTABUTEH JIUIIUAOB. B )KMBBIX OPranusMax BbI-
TOJHAIOT CTPYKTYPHYIO, 9HEPTreTUUYECKYIO U Apyrue (QyHKIIINI.

3

3aK0H roMOJIOTHYECKUX PANOB — IeHEeTUYEeCKU OJM3KHe BUIBI U POJABI Xa-
paxKTepu3ylOTCA CXOLHBIMH DPANAMU HACHENCTBEHHON W3MEeHYU-
BOCTH C TAKOH IIPaBUJILHOCTBHIO, YTO, 3HaA PAJ (OPM B Ipenesiax
OJHOrO BHJA, MOYKHO HIPEABUJAETh HAXOMIEHUE MapaljieIbHBIX
GopM y APpYyrux BULOB U POJIOB.

3axkéH (MPABMIIO) eIMHOOOPA3N A THOPI/IOB IMEPBOrO NMOKOJIEHUSSI — IIPUA CKpe-
IIUBAHUM JBYX 'OMO3UTOTHBIX OPTaHU3MOB, OTJINYAIOIIUXCA APYT
OT IpyTra OAHUM IIPU3HAKOM, BCE T'UOPUBI IIEPBOT'O IIOKOJIEHUS 0y~
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IyT UMEeTh IPUBHAK OJHOI'0 U3 POAUTEJIEN, ¥ TOKOJIEHHE II0 JaHHO-
My IPpU3HAKY OyZeT eJMHOOOPa3HBIM.

U

MaménungoCTs — 9TO YHHBEPCAJIBHOE CBOMCTBO YKKMBBIX OPTaHU3MOB IIPHO6-
peTaTh HOBbIE IIPU3HAKU IIOJ HAeHCTBUEM cpeibl. Pasimuyaior nBa
BHJIa M3MEHYHUBOCTH: (DEHOTHNHUYECKYIO (MOmu(MUKAIIMOHHAA) U
TeHOTUIHUUECKYIO.

Upnoamanrauusa (OT rped. idios — CBOIi, CBOEOOPAa3HkbIil, 0co0BIN + adanma-
yus) — OJHO M3 INIABHBIX HANPABJIEHUN DBOJIOIHUHA, IIPU KOTOPOM
BO3HUKAIOT YACTHBLIE M3MEHEHUs CTPOCHUA U (PDYHKI[UH OPraHoOB
IIPY COXPAHEHHUU B II€JIOM YDOBHS OPraHU3aI MU IPEJKOBBIX (DOPM.

Mexycersenuasnii oT00p — BBIOOP HauboJiee EHHBIX B X03AHNCTBEHHOM OTHO-
IIEHUX YKUBOTHBIX U PACTEHUU KaKOU-JUOO IMOPOABI HUJIU COPTA
¥ HCIIOJIb30OBAHUE UX IS JaJbHEUIIIero pa3BeieHusd.

K
Kaiinosoiickas 3pa, HIM KaiiHo30# (oT rped. kainos — HOBBIA M 20e —
JKU3Hb) — 9pa B I'EOJIOTMYECKOH HMCTOPUM 3eMJIM IIPOTAXKEHHO-

cThio B 65,5 MJIH JieT, HAUMHAS C BEJHKOT'O BBIMUPAHUS BHUIOB
B KOHIIE MEJIOBOI'O IIePHO/ia 10 HACTOAIee BpeMs.

Kapwuorin (oT rpeu. karyon — anpo u typos — GhopMa, TUII) — COBOKYIIHOCTH
IIPU3HAKOB XPOMOCOMHOT0 Habopa (UHCIO0 XPOMOCOM, Pa3Mephl,
¢dopma), xapakTepHas AJS TOT'O UK HHOT'O BUJA OPIraHU3MOB.

Karapxéii (rped. «HHAKE APEBHEHIIIEro») — reoJIOTHYECKAas 9pa, Korga 3eMm-
A ObLIa 0e3)KU3HEHHOM, OKYTAHHOM ANOBUTOM MJISI KUBBIX CY-
mecTB arMoc(epoit, JUIIEHHOM KUCIopoaa.

Knérra — pyieMeHTapHAsA €JUHUIA CTPOCHUS M KUSHENEATEJHLHOCTH BCEX
SKMBBIX OPraHu3MOB (KpoMe BUPYCOB), 00Jiafjaroias COOCTBEHHBIM
00MEHOM BEIEeCTB, CIIOCOOHAsA K CAMOCTOATEJIbHOMY CYIIeCTBOBA-
HUIO, CAMOBOCIIPOMBBEJEHHIO 1 PA3BUTHUIO.

Kuaérkn comarnyeckue (OT rped. Soma — TeJO) — KJIEeTKH, (DOPMUDPYIOIIHAe
TeJIO opraru3Ma. K coMaTU4eCKUM KJIETKAM OTHOCSTCS BCE KJIET-
KU TeJia, 38 UCKJIIOUYEHUEeM raMer.

KHoucyménrsl (0T JIaT. consume — MOTPEeOJIAI0) — OPraHU3MbI, ABJISIOLIMEC
B IIUILEBOM LENU MOTPEOUTENAMU OPraHUUYECKOro BellecTBa, T. €.
BCE reTepoTPO(HEIE OPraHU3MEI.

n

JIumiiner (oT rped. lipos — KUP) — SKUPOIOJOOHBIE BEIEeCTBA, BXONAIINE
B COCTAB BCEX KUBBIX KJIETOK.
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M

MarposroaOnusa — 3BOJIIOIIMOHHBIE IIpeoOpasoBaHusA, Beayinue K (opmu-
POBaHHUIO TaKCOHOB 0OoJjiee BBICOKOIO paHra, yeM Buj (ponos,
CeMeMCTB, OTPALOB, KJIACCOB M T. 1.).

MagposieMEénThEl — BTO 3JIEMEHTHI, KOTOPBIE CONEePYKATCA B YKUBBIX OPTaHU3-
MaxX B OTHOCHUTEJHHO OOJBHINX KoJimyecTBax. K HUM OTHOCATCA
HATpHUI, KaJbIUA, MarHuii, Kajauii, xJjop, ¢ocdop, cepa, asor,
YIJIEPOJZ, KMCJIOPO/, BOLOPOS.

Mezoszoiickas 3pa, HIH Me3030i1 (OT Irped. mesos — CpegHUI, IPOMEXKyTOoU-
HBIN U 2Z0e — XU3Hb) — IEePUOJ BPEMEeHU B I'e0JIOTUYECKOI HUCTO-
puu 3emuu ot 251 muH mo 65 mMuH set Hasan. Mes3o30ii u3BecTeH
B IIEPBYIO OUEepPeb KaK 9pa JUHO3aBPOB.

Meii63 (OT rped. meiosis — yMeHBIIEeHNe) — OCOOBII TUII KJIETOYHOTO JeJie-
HUS, IPOUCXONANIUN IIPY PA3BUTHUH ITOJOBBIX KJIETOK, B Pe3yJIbTa-
Te KOTOPOT'O JOCTUTAETCA PeAYKIUsA (YMEHBIIEHUE) YNCTIa XPOMO-
coM BIBOe€ (ramIONZHOE COCTOSIHUE) IO CPABHEHHUIO C YUCJIOM XPO-
MOCOM B COMATHYECKHMX KJIETKax oOpranmama (JUIIOUIHOE
COCTOSAHHE).

Meratomiizam (oT rpeu. metabole — mepeMeHa, npeBpallleHHE) — COBOKYII-
HOCTh XUMHUYECKHUX PEAKIUii, IPOTEKAIOIIUX B JKUBBIX KJIETKAX
u o0ecreynBaIOIIUX OPraHU3M BEIECTBAMU U DHEPrueu JJsd ero
JKHUBHEAEATEIbHOCTH, POCTA, PASMHOMKEHUA .

MugpoaBoIOIUSA — COBOKYIIHOCTh 3BOJIOIMOHHBIX IPOIECCOB, IPOTEKAIO-
IUX B MOMYJIANUAAX BUA ¥ IPUBOAAIIUX K UBMEHEHUAM reHO(hoH-
OB 3THUX IONYJIAIMNI 1 00Pa30BAaHUIO HOBBIX BUJIOB.

Mur63 (OT rped. mitos — HUTH) — BUJ KI€TOIHOTO JeJeHNUS, IPU KOTOPOM M3
OJHOM KJIETKU 00pasyioTCsA ABEe I'eHeTHYEeCKU UACHTUUYHBIE JOoYep-
HUE KJIEeTKHU.

Myranunu (ot gaTt. mutatio — usMeHeHUe, IepeMeHa) — BHe3alHbIe (CKaYKo-
0o0pas3HbIe) eCTeCTBEHHbIE MJIM BBI3BAHHBIE, MCKYCCTBEHHO HacJe-
AyeMble U3MEHEHHUA TeHeTHYecKOoro MmarepuaJa (reaoma), IpUBO-
AAIAEe K USMEHEHHUIO TeX UJIV MHBIX IPU3HAKOB OPraHU3Ma.

H

HacnéncrsennocTs — CIIOCOOHOCTH OPraHM3MOB ITepe/laBaTh CBOM IPU3HAKHU
1 0COOEHHOCTH Pa3BUTUS IOTOMCTBY. Byiarogaps aToi CIioco0HOC-
TH BCE KHUBBIE CYIeCTBA COXPAHAIOT B CBOUX IIOTOMKAaX XapaKTep-
HbI€ YePTHI BHJA.

Hyxnennospie KHCAOTH — OHOJIOTHYECKME IOJIMMEPHBIe MOJIEKYJIbI, XPaH-
e BCIo MH(opManuio 00 OTAEJIHHOM YKMBOM OpPraHU3Me, oIpese-
JISTIOII[MIE €TI0 POCT ¥ Pa3BUTHE, a TAK)Ke HacCJIeICTBEHHbIe IIPU3HA-
KM, IepeiaBaeMble CJIeAYIOIeMy IOKOJIEeHUIO.
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o)

Onrorenés (OT rpeu. ontos — cyinee U genesis — BO3HUKHOBEHHE, IIPOMC-
XOMKJIeHUEe) — WHAUBUAYAJIHLHOE DA3BUTHE OPraHM3Ma OT OIJIOHO-
TBOpPeHUA (IPH IIOJIOBOM DPABMHOMKEHHUN) MM OT MOMEHTA OTHe-
JEeHUs OT MATEPHHCKON ocobu (mpu O6ecrmosioM pPasMHOMKEHIM)
JIO CMEPTH.

Ongoporsopénue — CIUAHUE MYYKCKOM HOJOBOM KJIETKU (CHepMaTO30MIa,
CIIEPMHUA) C JKEHCKOM (ANIEKJIEeTKOM), MPUBOAAIIee K obpasoBa-
HUIO 3UT'OTBI, KOTOPas JaéT Hayajo HOBOMY OPTaHU3MY .

M

ITameosoditckas Hpa, WIKA nageosodit (oT rped. palaios — ApeBHUN U zZoe —
JKH3Hb) — 3pa APEeBHeU Ku3Hu, Hayajgachk 570 MaH JieT Hasax u
npopoJiKaiiack okoso 320 murH Jser. B majneosoe KUBbIe OPrasus-
MBI BBIILJIYA HA CYIIY.

Ilunierasn cerh — BCE pasHooOOpasue IIUINEBHIX B3AaUMOOTHOIIECHUUA MEMKIY
opraHu3dMaMu B OMOTEeONeHO3€e UJIU B 9KOCHCTEME.

IMumesasn wens (mens NUTAHNA, TpodhiyecKas 1ens) — B3aUMOOTHOIIEHUA
MEeXKAy OpraHuM3MaMU, IPU KOTOPBIX I'PYIIbI ocobelt (bakTepum,
rpudbl, PaCTEeHUs, JKUBOTHBIE) CBSABAHBI APYT C APYIOM KaK «OH-
ma—IoTPe6uTeNb» .

[Homunnonmniis (OT rped. polyploos — MHOrOIMYTHBIN, 3[€Ch: MHOTOKDATHBIN
u éidos — BHUJI) — KpaTHOE yBeJUUEHHUE YUCIa XPOMOCOM B KJIET-
KaX PaCTeHU WJIU YKUBOTHBIX.

[omyansaunus (ot naT. populatio — HaceJieHHE) — COBOKYIHOCTEH OPraHU3MOB Off-
HOTI'O BUJA, AJIUTEJILHOE BpeMs 00UTAIOIIMX HA OJHOW TePPUTOPHH.

IIponyuénter (OT JaT. producens — IIPOUBBOASAMLINI, CO3JAIOIUII) — Opra-
HUBMBI, CIIOCOOHBIE K ()OTO- UM XE€MOCHUHTE3Y U ABJAIOIIAECT B
IHUOIEBOYM IIeNU MePBLIM 3BEHOM, CO3UJATEJeM OPraHUUYeCKUX Be-
IITEeCTB V3 HEOPIaHWYECKUX, T. €. BCE aBTOTPO(QHBIE OPIraHNU3MbI.

Ilpoxapudrel, WIH gosinepusie (OT JaT. pro — BIEpPEN, BMECTO ¥ I'ped.
kdryon — sigpo) — OpraHuaMbl, He uMeroIue o(pOPMICHHOTI0 KJie-
TOYHOIO AAPAa, HOKPHITOrO 000JI0UKOM, ¥ TUIIUIYHOTO XPOMOCOMHO-
ro amrapara.

[Iporeposdiickas dpa, UIHA npoTeposou (0T rped. proteros — NEepPBUYHBIN, HaA-
YajabHBINA ¥ 20e — JKU3Hb) — BTOpPAs IOCJIE apxesi 9pa B COBPEMEH-
HOM Ie0JIOTHYECKON MCTOPUY 3eMJIU, O3HAUACT BpeMs HadaJja JKus-
HU, 3apOXKAEHUsA KU3HU. 1IpoTepos30oil HavasCsa NPUOIU3UTETHHO
oxoyo 2500 MutH JieT Hazax u 3axoHuniacs 570 MuH JeT HA3a:, moc-
JIe 4ero Havajgach I1ajeo30icKasa spa — BPeMs JPEBHEHN KU3HU.

P

Pasvuoménne — IPUCYILIee BCEM XUBBIM OPTAaHU3MAaM CBOMCTBO BOCIIPOU3BE-
JleHus cebe IoLo0HBIX, 00eCIIeYnBalOIee HeIIPEePLIBHOCTD U IIpeeM-
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CTBEHHOCTbH JKM3HH. B 0CHOBE Bcex (hopM PAZMHOMKEHUSA y OpraHus-
MOB, 00JIaFAIOIINX KJIETOYHBIM CTPOEHUEM, JICIKUT JeJeHue KJIeT-
Ku. Bcé paszHooOpasue cnoco00B PABMHOMKEHUA MOMKHO Pa3HesIdTh
Ha J1Ba OCHOBHBIX THIA: 0ecnosoe (ero BapuaHT — BereTaTUBHOE)
PasMHOXKEHUEe M noJ060¢ Pa3MHOKeHue. becrnoyioe pasMHOMKe-
HHe — (opMa Pa3MHOKEHUS, He CBASAHHAA C OOMEHOM IreHeTnye-
CKOI mH(pOPMALUEN MEXKIY 0COOAMMI — TOJIOBLIM ITPOIECCOM.

Penyuénrs: (OT nar. reducens — BO3BpAIAIOLINNA, BOCCTAHABIMUBAIOIINIT) —
opraHmaMsbl (canpoTpodbl), MHUHEPAIUIYIOIIIE MEPTBOE OPraluye-
CKO€ BeILIECTBO, T. €. PasJjiaraloiiue ero Ko 6ojee I MeHee IIpoc-
THIX HEOPTAaHUUYECKUX COeTUHEHUIA.

PubonyriaennoBass kucjora (PHEK) — Maxkpomojierkysa, ydJacTByloUias B
cuHTe3e 0eJKOB B KJieTKe. B HeKoTOphIX Bupycax PHK sBisercsa
reHeTuyeckum marepuanom. Mosekyna PHE npencrasisierT co6oit
ONMHOYHYIO IIOJUHYKJICOTHAHYIO Lellb, 00pPa30BaHHYIO HYKJIEOTH-
mavu. Hykineorunplr PHE cocToAT 13 a30THCTBIX OCHOBAHHK ypa-
nmuja, DUTO3WHA, I'YaHUHA U afleHUHA, caxapa pubo3sl U ocTaTKa
GochOPHOI KUCIOTHI.

C

Cenéxuusn (or jar. selectio — BpIOOP, OTOOP) — HAYKa O METOAAX CO3HMAHUS
U YJAYYILIEHHUS IOPOJ, KWUBOTHBIX, COPTOB PACTEHWI, IITAMMOB
MUKPOOPTaHU3MOB.

Cum6uos (oT rpeu. symbiosis — coBMeCTHAsA YKU3Hb) — 9TO TECHOE U IIPOIOJI-
JKHUTEJbHOE COCYIeCTBOBaHME IIPENCTABUTENEN Pa3HBIX OUOJIOrU-
YECKUX BUJIOB.

Cyxuéccus (OT J1aT. sSuccessio — IPEeeMCTBEHHOCTb, HACIEOBAHME) — IIOCJe-
JoBaTeNbHAsA CMeHa OJHUX (PUTOIeHO30B (6UOIeHO30B, Groreore-
HO30B) IPYTUMU HA OIPENEJIEHHOM YYACTKE CPEJIbl BO BDEMEHH!.

s 4

Yraesoas: (caxapugbl) — oblmee HasBaHWe OOIIMPHOTO KJacca IPUPOHHBIX
OPraHMYECKUX COEHUHEHUH, BXONAINUX B COCTAB BCEX JKHUBBIX
oprarmuamoB. O6masa gopmyna yraesonos — C, (H,0),, xoropas
OUYeHb HAIVIAJHO OTPAaXKaeT Ha3BaHUE «yIJIeBOALI». OHU jensTcs
HA IPOCTHIE, UM MOHOCAXAPUAKI, U CIOXKHbBIE, UK IIOJUCAXAPU-
JIbl. YTUIEBOABI — BAXKHEHIIIUI UCTOUHUK S9HEPTIUH B OPraHu3Me.

YpoBHu opraHu3iuun KUBGI npupOabl — YPOBHU OMOJOIMUECKON OpraHu-
3al[MU: MOJIEKYJIAPHBIN, KJIETOYHBIA, OPraHU3MEHHBINH, MOIYJIs-
IUOHHO-BUAOBOW, D9KOCUCTEMHBIN U O1OoChEPHBINA.

D

®enoriin (OT rped. phaino — ABIAI, O0OHAPYIKUBAIO U LYPOS — OTIIEYATOK,
dbopma, obpaser) — mpHCyINad UHAUBAAYYMY COBOKYIIHOCThL BCEX
IIPUBHAKOB ¥ CBOMCTB, KOTOPEIE CHOPMUPOBAJINCH B IIPOIECCE €T0
VHAUBUAYAJIbHOI'O PA3BUTHSA.
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@epvénT (oT gat. fermentum — 3aKBacKa) (9H3UMBI) — OEJIKU WU MHOTLA
mosiekysibl PHK (pu603uMbI), BBIIOJHSAIOIINE POJIb KaTaJHA3aTO-
POB B JKUBBIX opranusMax. OHU CHHTE3UPYIOTCA B KJIETKaX U BO
MHOTO pas YCKOPAIOT IPOTEKAIOIIMEe B HUX PeaKIui, He IIoJBepra-
SCH IIPU 9TOM XUMHUYECKUM IIPEBPAILEHUAM.

DorociinTes — o0pa3oBaHWE OPTAHUYECKHUX BEIEeCTB 3€JIEHBIMU PACTEHUSAMU
¥ HEKOTOPHIMU 0aKTEPUAMHU C UCIIOJb30BAHUEM DHEPIUHU COJIHEeY-
HOro cBeTa. B xone ¢poTocuHTE3a IIPOUCXOJAUT IOTJIOIEHUE U3 aT-
Mochepsl YIVIEKUCJIOTO ra3a U BhIZIeJIEHTe KUCJIOPOoa.

X

Xewmocrures (oT rped. chemeia — xumusa u synithesis — coefuHeHUE, COCTAB-
JIeHUE) — cI0Cc0o0 aBTOTPO(MHOr0 NUTAHUA, IPHA KOTOPOM MUCTOUHMI-
KOM DHEPIUM JJI CHHTe3a opranndyeckux semects u3 CO, ciayxar
PeaKkIuy OKUCIECHUSA HEOPraHUIYECKUX COe{TUHEHMH.

Xemorpods — OPraHM3MBI, HOJIYJYAIOLIVe YHEPruio B Pe3ysbTaTe OKHUCJIIH-
TEJILHO-BOCCTAHOBUTEbHBIX PEAKIUN XeMOCUHTE3A.

Xpomocomer (rped. chroma — uBeT, OKpacKa U Soma — TeJI0) — OCHOBHBIE
CTPYKTYPHO-(DYHKIIMOHAJNBHbBIE DJIEMEHTHI KJETOYHOTO AXpa, CO-
JiepsKargue reHbl.

Ilaperso — oJHA U3 BHICIINUX TAKCOHOMUYECKUX KaTeropui (PaHroB) B cucTe-
Me OPTaHUYEeCKOro Mupa.
(C

Ipononus (or gar. evolutio — pasBEPTHIBAHUE) — €CTECTBEHHBIM ITPOIECC

PAa3BUTHUS YKUBOM IIPUPOABI, COIIPOBOMKAAIOIIUICS U3MEHEHUEM I'e-
HETHUYECKOTO COCTaBa IMONYIANUN, (GopMUpOBAaHUEM aJalTAIlUA,
BUI000PA30BAHMEM U BHIMUDAHUEM BUJIOB, IIPe0Opa3oBaHUEeM KO-
cucreM u Orocdepsl B IEJIOM.

Jrondérus (oT rped. 0oikos — oM, . KHJININE, MecTolpeObiBaHUe U [0g0os —
yuyeHue) — HayKa 00 OTHOIIIEHUSAX YKUBBIX OPTAHU3MOB U UX CO00-
IECTB MeXX1y COOOM ¥ ¢ OKPY2KaloIIeit cpeoi.

Idrocucréma (OT rped. 0ikos — HOM, JKHJIMINE, MeCTOIpeObIBaHUE U Syste-
ma — couyeranue, o0'beAUHEHNE) — DKOJIOTHYECKAas CUCTEeMAa, CO-
BOKYIIHOCTH COBMECTHO OOHTAIONIAX OPraHM3MOB H YCJIOBUM HX
CYIIECTBOBAHMUA, HAXOAANMUXCA B 3aKOHOMEPHOM B3aWMOCBSI3U

. IPYr C APYroM # O0pasyoIIUX CHCTEMY B3aMMOOOYCJIOBJIEHHBIX
OMOTHUYECKUX U aOMOTHIYECKUX SIBJIEHUI U IIPOIECCOB.

Dpa — caMoe KPYIIHOe XPOHOJOI'MUECKOe JIeJIeHue UCTOPUU 3eMJIA B I'e0JIO-
run. OpbI JeNATCH Ha IIEPUHOABI, a IIEPUOABI — HA DIOXU.

dykapudrei, WIKA saepusie (OT rped. éu — XOpoluo U kdryon — SAPO) —
SKUBBIE OPraHU3MBbI, KJIETKH KOTOPBIX COLEPIKAT AXPA.
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