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IHPEAUCJIOBHUE

N3yuass Marepuan JaHHOTO T1OCOOMSA, BBl C YyIUBJICHHEM Yy3HaeTe, 4TO
Ouosornyeckrue TUCIUILTUHBI COBCEM HE CKyUYHBIE, HE CIIOXKHBIE, & BECbMa MHTEPECHBIE U
HoJIe3HbIe, YBIIEKATENbHbIE U Mo3HaBaTenbHble. Kaxaplil u3 Bac Haiiaer amns cedst To, 4To
UIIET: CUJIbHBIH CTYyJEHT MpPOBEpPUT CBOM 3HAHMS W CHCTEMATU3HPYET HX,
CPeIHEYCIEeBAIOIINUNA CTYJEHT, HECOMHEHHO, OTKPOET AJii ceOsi MHOTO HOBOTO B 3TOM
MOCOOHMH, CMOXET C JETKOCThIO MM IOJIb30BaThCS, YTO MO3BOJUT €My YIPOUYUTH CBOU
ycIexu B yueoe.

[IpennoxxenHplii y4eOHbIM MaTepuan OyAeT NOCTYNIEH U HHTEpPEceH BceM 0e3
uckiroueHus. [1o-HoBOMy B3IJISSHYTh Ha IUCIUILIMHY, HA CBOM BO3MOXXHOCTH B O0Y4YCHHUH,
MOBEPUTH B ceOsl, yUUThCS O6€3 mpodiem.

B mnpeanaraemoM ydeOHOM mocoOuu conaepkutcs Oumosormyeckas uHbopMarus,
pacKpbIBaroIias OCHOBHBIE CBOWCTBAa, OCOOEHHOCTH (YHKIIMOHHPOBAHUS M PA3BUTHUS
’KHBOT'O HA BCEX YPOBHSIX OPraHU3aLUU MPUPOIBI — OT MOJIEKYJISPHOTo 10 OuochepHoro.
B Hero BkIItoYeHBI CBeICHUSI 00 NCTOPUH OMOJIOTHUECKUX OTKPBITHIA U O HOBBIX JOCTHXKE-
HUSX B HayKe.

B nocobue BKIIOUEHBI cleayronme paszaensl Kypca «O01mas Ouoorus»: yueHue o
KJIETKEe, OCHOBBI TE€HETHUKM M CEJIEKIIMH, D3BOJIOIMOHHOE YYEHHE, OCHOBHBIE ATaIlbl
pa3BUTHUS KU3HH Ha 3emiie, MPOMCXOXKIEHUE YeIOBEKa, OCHOBBI AKOJIOTHH, Onocdepa,
OMOHMKA M TeHHasi WHXXeHepus. [[JIs Jydiero moHUMaHHs CIIOKHOTO TEKCTa IMOCOOHe HIl-
JIOCTPUPOBAHO.

He ocraBisiiite 63 BHUMaHHUS PUCYHKH, CXEMBI, TAOJIUIIbI, KOTOPBIC ACTIAIOT TEKCT
OoJiee TOKa3aTEIbHBIM U IOCTYITHBIM JIJIsl IOHUMAaHUSI.

MHuorue Bompockl W 3aJaHusl, MPUBEICHHBbIE B KOHIIE TeM, MOTPEOYIOT OT Bac
paccyXIeHHld, YMEHUI CpaBHUBATh, aHAM3UPOBATH, 0000MATh U JENaTh BBHIBOIBI, YTO

6y,Z[CT BECHhbMaA IIOJIC3HO JJIA BAIIETO H&HBHCﬁmCFO HHTCJIJICKTYaJIbHOI'O Pa3BUTHA.
[TycTh n3ydyenue kypca oo1mieit Onoaoruu OyaeT s BaC MHTEPECHBIM U yCTICIITHBIM !

BBEJEHUME B JUCIIMIIJIMHY

Ilnan:

1. OCHOBBI O0H0JIOrHYECKOr0 3HAHUS.
2. IIpu3HaKHU )KMBBIX OPraHU3MOB.

3. 3HavyeHne OMOJIOTHMH.

buonorus (ot rpeu. bios — xu3Hb + logos — y4eHUe) — KOMIUIEKC HayK O ®uBOM npupojae. OHa
U3y4aeT BCE MPOSBICHUS MXU3HU: CTPOCHHUE M >KU3HEAEATEIbHOCTh JKUBBIX OPraHW3MOB (OakTepwuii,
rpuOOB, paCTEHUI M )KUBOTHBIX) M MX COOOIIECTB, PACIIPOCTPAHEHUE, TIPOUCXOXKICHUE, HHANBHIYaTbHOE
U HCTOPUYECKOE pPa3BUTHE, B3aUMOOTHOIIEHHUS IPYr € JPYroM U cOo cpeaod oOutaHus. buonorus
pacKpbIBaeT CYIIHOCTh >KW3HHU, BBISBISAET 3aKOHOMEPHOCTH JKW3HEHHBIX TMPOSBICHUN, H3y4aeT |
CUCTEMATHU3UPYET KUBbIE OPraHU3MBI.

Ha3Banue Hayku «Ouonorus» Obulo mpemiokeHo B 1802 1. He3aBHCMMO JApyr OT Jpyra
M3BECTHBIM y4eHBIM-3BOIOoIMOHUCTOM JK.b.Jlamapkom (1744—1829) u 300morom I'.P.TpeBupanycom
(1776-1837).

Pa3nooOpasue xuBBIX OpraHu3MoB Ha 3emuie orpomHo. K HacTtosmemy BpemeHH u3BecTHBI 500
THIC. BHJIOB PAacTCHUI, OKOJIO 1,5 MJIIH BUJOB JKUBOTHBIX, COTHH THICSIY BHJIOB TPUOOB M MHOKECTBO
npokapuoT. CrnenuasucTbl MOCTOSHHO OTKPBIBAIOT M OIHKCHIBAIOT HOBBIE BHUIBI KaK COBPEMEHHBIX
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OpPraHM3MOB, TaK M BBIMEPIIUX, CYIIECTBOBABIIMX B MpEXHUE Teosornueckue snoxu. Ilomararor, yTto
YHUCIIO €I€ HE OTKPBITHIX BUIOB JKUBHIX OPTaHU3MOB COMOCTAaBHUMO C YHUCIOM YXE€ H3BECTHBIX H
COCTABJISIET HE MEHEE 2 MJIH.

3amaun oOmiell OWOJOTHH CIEAYIOUINe: H3ydeHUEe OOIMMX 3aKOHOMEPHOCTEH OMOIOTHYeCKUX
SBJICHUN U TPOILIECCOB, XapaKTEPHBIX AJISl JKUBBIX OPraHU3MOB, MPUYUH UX MHOT0OOpa3usi, BHISICHEHHE
3aKOHOB BO3HUKHOBEHUS U Pa3BUTHS KU3HH Ha 3eMII€.

Haubonee BaxkHO ompenenuTh oOIIME, MPUCYIIHE BCEM KHUBBIM OpraHM3MaM YepThl — JaTh
ompezaeneHue ocugoeo. CylIeCTBEHHO, YTO BCE JKMBBIE OPTraHU3MBl OOBEAMHSET KOMILUIEKC OOIIUX
npu3HakoB. OJHAKO CpeAr HUX HET HU OJHOTO TAaKOro, KOTOPBIM Obl OTIAENbHO HE CYIIECTBOBAN B
HexxuBol mpupone. [loaTomy HeoOXoaumMo 3HATh OOIIME TPU3HAKH, TMPUCYIIME BCEM IKUBBIM
OpraHu3MaMm.

1. JKuBoit opranu3M mpeacTaBisieT co0oii eqnHoe oOpa3oBaHue, 00J1a1aro1ee CI0KHBIM
CTPOEHHUEM, TEJIO €r0 COCTABIISET MHOKECTBO CIIOKHBIX B3aUMOJICHCTBYIOIIMX MOJIEKYII, 00pa3yrOIIHX
YIOPSA0YEHHBIE CTPYKTYPHI.

2. Kaxxnas coctaBHas 4acTh opraHu3Ma UMeeT 0co00€ CTPOSHUE U BBITIOIHSIET
ornpeeNeHHYI0 (PYHKIIHIO. DTO OTHOCUTCS HE TOJBKO K KJIETKaM, TKaHsIM, OpraHaM, CHCTeMaM OpPTaHoB,
HO U K BHYTPUKIIETOUYHBIM CTPYKTYPaM U OPraHMYECKUM MOJICKYJIaM.

3. JKviBble Opranu3Mbl ClIOCOOHBI U3BJIEKATh, MPEOOPA30BbIBATH U HCIOIH30BaTh BEIIECTBA U
SHEPTHUI0 OKpYKaoIel cpeasl. braromgaps 3 ToMy OHU TIOAACPKUBAIOT IIEJIOCTHOCTD, YIOPSAI0YEHHOCTh
CTpOCHUsI U PYHKITUN CBOETO OpraHu3Ma (roMeocTas), BO3BpAIalOT B CPEeay MPOAYKTHI pacaia u
npeoOpazoBaHHyIO dHeprui0. CleoBaTeNbHO, OHU 00JIAaI0T CIIOCOOHOCTHIO K 0OMEHY BEIIECTB U
MPEBPAICHUIO SHEPTUH.

4. OpranusMbl MOTYT pearupoBaTh Ha H3MEHEHHsSI OKPYIKAIOIIEH cpeibl, Ha BHEITHUE
pasapa)keHusl ¥ OTBeYaTh Ha HUX. BOJIBIIMHCTBO OMOIOTMYECKUX MPOLIECCOB UMEIOT IIUKIMYHOCTD:
CYTOYHYIO, CE30HHYIO, TOJOBYIO U MHOTOJIETHIOO.

S. CrpoenueM, HU3NOIOTHEH, OMOJIOTHEH, ITOBEICHUEM JKHUBBIE OPTaHU3MBbI PUCITOCOOICHBI
K cpelie OOMTaHUsS M COOTBETCTBYIOT CBOeMY 00pa3y ®u3HU. OCOOEHHOCTH CTPOCHHSI U MTOBEACHUS,
CBSI3aHHBIE C OIPEEICHHBIM 00pa30M KHU3HU, HA3BIBAIOTCS A0anmayusmu.

6. JKuBble opraHu3Mbl CIOCOOHBI K CAMOBOCIIPOM3BEICHHIO (pa3MHOKeHHI0). [loroMcTBO
BCEr/ia CXOJHO C POAMUTENSIMU B CBSI3U C Iiepefjaueil OT poauTeielt AeTsIM HacleICTBEHHOM nHdopmanuu
0 CTPOCHUU U (PYHKIHIX OpraHu3Ma. B 3ToOM mposBisieTcst CBONCTBO HACIEICTBEHHOCTH KUBBIX
opranu3MoB. OJJTHaKO TOTOMKH BCETJa YeM-TO OTINYAIOTCS OT CBOUX POAMUTENCH, T.€. MPOSIBIAETCS
W3MEHYUBOCTh OPraHU3MOB, 3aKOHOMEPHOCTH KOTOPOH 00IIHe IIsl HUX BceX. TakuM oOpa3om, KHUBBIC
OpraHU3MBbl 00J1a1aI0T CIIOCOOHOCTHIO K Pa3MHOKEHHIO, HACIEICTBEHHOCThIO U HU3MEHUNBOCTBIO.

7. Opranu3mbl CIOCOOHBI K POCTY U HHIUBUAYAJILHOMY Pa3BUTHIO (OHTOTEHE3Y) OT
POXAEHUS 10 CMEPTH.
8. Opranu3msl CIOCOOHBI K HICTOPUYECKOMY Pa3BUTHIO (puitoreHesy), K U3BMEHEHHIO OT

MPOCTOTO K CIOKHOMY. DTOT MPOLIECC YCIOKHEHUSI OPTaHU3MOB Ha3bIBAETCs 2goaroyuell. B pesynbrate
JUTATEIIEHOW HBOJIOIIMH BO3HUKIIO BCE MHOT00Opa3ue JKUBBIX OPraHU3MOB, IIPUCTIOCOOJIEHHBIX K
OTpe/IeNIEHHBIM YCIOBUSM CYLIECTBOBAHMUS.

Buonoruio moapasfensioT Ha COCTABISIOUINE €€ HAyKH MO O0BEKTaM HCCIEJIOBAHU: 300JI0THUS
U3y4aeT JKMBOTHBIX, OOTaHWKa — pacTeHHs, MUKpPOOMOJIOTHS — MHKpOOpraHu3Mbl. B mpeaenax
300JI0TUH  C(OPMHUPOBATUCH Oojiee y3KHE IUCHHUIUIMHBI — SHTOMOJIOTHS (M3y4aeT HAaCEKOMBIX),
UXTHOJIOTHSI (PBIO), OPHUTOJIOTHS (IITHUIT), TEPHOJIOTHS (3Bepeit) U T.1. MHOrooOpasue u KiacCuUKaIIIo
OpraHM3MOB paccMaTpUBaeT cHUcTeMaThKa. VCTopuio pa3BUTHS OPraHM4eCKOro MHpa H3y4daroT
MAJICOHTOJIOTUS U €€ TIOpa3IeNICHHs: Mae0300J0T s, najeoboTannka. @opMy U CTpOEHHE OPraHU3MOB
UCCIEAYIOT LMUTONIOTHsS, aHaToMus. OOIIuMe CBOWCTBA JKMBBIX OPraHU3MOB pAacCMaTPUBAIOT pa3HbIE
OHOJOrMYecKre HayKH: 3aKOHOMEPHOCTH  HACIEACTBEHHOCTH (T€HETHKAa), IKU3HEICSATEeNbHOCTD
(pyHkIMOHMpOBaHME) PACTEHMM, >XHBOTHBIX M UEIOBEKa — (U3MOJIOTUS OTHX TPYII KHUBBIX
opranu3MoB. [IpeBpallieHns OpraHMuecKUX BEIIECTB B KJIETKAX PACTEHUH U )KUBOTHBIX pacCMaTpPUBAIOTCS
B OMOXMMUH 3THX I[APCTB, B3aUMOOTHOUICHUS MEKIAY OpraHU3MaMM U Cpeoil OOMTaHUsI — B HKOJIOTHH.

B mocnennee BpeMs BO3pOCIIO 3HAYEHHE TUCIUIUIMH, BO3HUKIIMX Ha TpaHUIE OMOIOTMYECKUX
HayK ¢ (U3UKOM, XUMHUEH, MAaTEeMaTHKOI; YCIICIIHO pa3BUBAIOTCS Onodusnka, 6MoXuMus, OMOHUKA.



JInst KUBOW NTPUPOABI XapaKTEPHBI PA3HbIE YPOBHM OPraHU3alldd, I[O3TOMY CYIIECTBYIOT
CHeIMallbHbIe OMOJOTHYECKHE JUCIUILTUHBI, KOTOPhIE W3YYalOT 3TH YPOBHHU KHU3HU: MOJEKYJSpHAsS
OHMOJIOTHUS, LIUTOJIOTHSI, TUCTOJIOTHSI, aHATOMMSI, SKOJIOTUSI U T.J.

Camplii HUKHMHA U Hamboyee JPEBHUN ypPOBEHb JKU3HU — MOJICKYJISIpHBIH. MIMEHHO Ha 3TOM
YPOBHE MPOXOAUT IPaHUIA MEXKIY KUBBIM U HEKHUBBIM. CIIEqyIOIIMI — KJIETOYHBIM YPOBEHb JKHU3HHU.
Knerka m Haxopmsmuecss B HEM CTPYKTYpbl B OCHOBHBIX YEPTaX OpPraHU3aIlMU MOXO0XH Y BCEX MKUBBIX
OpraHu3MoB. Ba)XHO OTMETHUTH, UTO y MPEACTAaBUTEIEH OALIAPCTBA «IIPOCTEUIINE» KIIETKA MPEICTABIISAET
coOoi 1enocTHbI opranu3M. OpraHM3MEHHBIA YpPOBEHb JKM3HU OOBEAMHAET TO, YTO TEJIO BCEX
OpPraHU3MOB COCTOUT U3 KJIETOK. Y MHOTOKJIETOYHBIX OPraHM3MOB MMEIOTCS TKaHU, OpraHbl U CHUCTEMBI
oprasoB. [103TOMy BBIAENSIOT €€ OpraHHO-TKaHEBOM ypOBEHb opraHu3anuu. Hax HUM pacnosnoxeH Hax
OpTraHU3MEHHBIM TOMYISIUOHHO-BUAOBOW YPOBEHb KU3HH. J[JI1 3TOr0 ypOBHSI XapaKTEpHbI 3aKOHBI,
JEHCTBYIOIIME B BHJOBBIX NOMYJISALUAX: IPOCTPAHCTBEHHO-BPEMEHHAs, II0JIOBas M BO3pacTHas
CTPYKTYpPBbI, CE30HHAsI 1 MHOTOJICTHSISI AMHAMUKA YUCIICHHOCTH U JIp.

buonenoTnuecknii ypoBeHb KHU3HH CBSI3aH C ONMPEACIICHHBIMU cOo0IecTBaMu (OMOIEHO3aMHt), U
3/1eCh JICHCTBYIOT 3aKOHBI MEXBUIOBBIX OTHOLICHUH. CaMblii BBICOKMI OMOLEHOTHYECKUH YpPOBEHb —
O6unochepHbli — COCTaBISET COBOKYIMHOCTb BCEX JKMBBIX OPraHM3MOB, HACENSAIOIUX 3eMII0 BMECTE C
OKPYKaIOILIEeH UX CPEeIOu.

B 6uocdepe nerictByroT obmye /71 BCEX KUBBIX OPraHU3MOB 3aKOHBI, OJJHAKO ATO HE UCKITIOYAET
JefCTBIE 3aKOHOMEPHOCTEH, MPUCYIIUX 00Jiee HU3KUM YPOBHSM OpraHHU3aIIH.

B oO0mieit 6mosoruu paccMaTpuBarOTCsS OWOJOTHYECKHE 3aKOHBI, CBOMCTBEHHBIE BCEM YPOBHIM
OpraHu3aIly >KU3HU.

3Havyenue OWoJIOTMH. bUOTOTHMYECKHE 3HAHUS HYXHBI ISl MPAKTUYECKOW MESITEIbHOCTH, B
MEPBYIO OYepenb Al 00eCTeUeHUs TPOAYKTaMH MTUTAHUS PACTYIIeH MOmyIsiiuu rojeii. HeoOxomumbie
JUIsL IUTaHUs OENIKH, JKUPBI, YIJIEBOJAbI, BUTAMHHBI YEJIOBEK MOJIy4aeT B OCHOBHOM OT KYJbTYPHBIX
pacTeHuWid M JIOMAallHUX >KUBOTHBIX. [l03TOMy BaXHO 3HaHHME 3aKOHOB T'€HETUKM M CEJIEKIUH,
0COOCHHOCTE aHATOMUU, (PU3MOJIOTUU XKUBOTHBIX JJISi BBIBEJCHHSI BBICOKOIPOIYKTHBHBIX MOPOJ JI0-
MAaITHUX >KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHUMN, COBEPIICHCTBOBAHUS arpOTEXHUKUA U 300TEXHUKH.
3aKOHBI T€HETHKU NMPUMEHSIOTCS U B CEJIEKIIMM MUKPOOPTaHW3MOB IMpPH MPOU3BOJICTBE aHTHOMOTHUKOB.
buonorudeckre 3HaHUS MUPOKO UCTIOIB3YIOTCS B JIECHOM M OXOTHHYBEM XO3HCTBAX, B PHIOOJIOBCTBE U
peiOopa3BeneHnn. PackpeiThe MOJIEKYJISIPHOTO CTPOEHHUS TE€HOB TMOCIY)KUJIO CO3JIaHUI0 HOBOTO
HANpaBlieHUsT B OHWOJNOTMM — TEHHOW WHXXEHEPUU, OOCCICUUBIICH TMONyYeHHE OPraHu3MOB C
ONpENIETICHHBIMU, HYKHBIMU 4€JIOBEKY Npu3HakaMu. COBEpPIIEHHO HOBbIE NEPCHEKTHBBI B BBIBEJACHUU
MPOJYKTUBHBIX TOPOJA OTKPBHIBAIOT BO3MOKHOCTH KJIOHMPOBAaHMS >KUBOTHBIX. buojoruueckue 3HaHUs
HEOOXOAUMBI ISl pa3pabOTKU W COBEPIICHCTBOBAHHUS METOJIOB MPO(MIAKTUKA U JIeUeHHs Oose3Hen
Yel0OBEeKa, TaK KaK yCIeXW MEIUIIMHBI U 3JPaBOOXPAHEHUs 0a3UPYIOTCS Ha JOCTHXKEHUIX Ouonoruu. OHH
0COOCHHO BaKHBI JJI MPEIYNPEXKICHUS PAcpOCTPaHEHHs] MPUPOIHO- OYAroBBIX OOJE3HEH: Malsipui,
TaeXHOTO dHIe(haTnTa, CHOUPCKON SI3BBI, XOJIEPHI U JP.; IS JICUECHUS CEPIICTYHO-COCYAUCTHIX, OHKOJIOTHU-
yeckux 3a0oneBanuii, CI1M a.

buoxumuueckue uccienoBaHus, B 9aCTHOCTU ycTaHoBIeHHe cponctBa JIHK Onu3kux BHIOB U
TPYII )KUBOTHBIX, MMO3BOJIMIIN CO3/IaTh OMoxuMuueckyto cucrematuky. [lo cpoactey JIHK ompenensitor
OJIM30CTh MEXKY MTOPOJAAMH JJOMAITHUX KUBOTHBIX, POJICTBO MEXKIY JIFO/Ib-

Bonpinoe 3HaueHue sl pa3BUTHUSL YEJIOBEYECTBA MMEET PALMOHAIBHOE MPUPOAOIOIb30BAHUE U
oxpaHa mpupozsl. Wio3un moeil 0 HeMcuepnaeMoCTH MPUPOJHBIX PECYPCOB U YCTOMUYUBOCTH MPH-
poAbl B TOCIEIHEE BPEMSI CMEHWIMCh MECCUMUCTUYECKMMH IMPOTHO3aMHM O Pa3pyLIEHUH HPHUPOIHBIX
AKOCHCTEM M KaTacTpOo(UUIECKOM 3arps3HEHHUH OKpykarotei cpenbl. [loaTomy KpaifHe BaXKHO HE TOJIHKO
3HaHHE OMOJOTMYECKHUX 3aKOHOB, HO M UX COOJIIO/IEHUE TPU TPUPOIOTIOTIH30BaHIH.

K nagany XXI B. Ouonorus crama peaqbHOW MPOM3BOAMTENBHOM CHUJIONW, HAy4HOH OCHOBOM
B3aMMOOTHOUIEHHH 001IecTBa U MPUPOAbL. TOIBKO MPU 3HAHUH U COOIOACHUH OMOJOTMYECKUX 3aKOHOB
BO3MOXHO JUTUTEILHOE YCTOHYMBOE pa3BUTHE OMOC(EPHI U YEIOBEUECTRA.

KonTposibHbIE BOPOCHI:

1. Yto uzygaer 6uomnorus? KakoBbl OCHOBHBIC 33/Ia4¥ YYCHBIX-OMOJIOTOB IMPU U3YUEHUH YKHBOTO B
HOBOM TBICAYEIETHH ]

2.Kak B 00mIMX yepTax MOXKHO OIPENENUTh )KU3Hb? B ueM nposBisieTcs CBOMCTBO TUCKPETHOCTH
JKUBOTO?



3. OxapakTepu3yuTe NpU3HAKK )KUBOTO MO XMMUYECKOMY COCTaBY M IPUHLIUIY CTPYKTYPHOU
OpraHu3aluu.

4.3 kaKuX TPOIIECCOB COCTOUT OOMEH BEIECTB?

5.Ilepedncnure MpU3HAKHU KUBOTO, OJIaroapst KOTOPHIM OPraHU3Mbl CIIOCOOHBI ATTUTEIHHO
CyIIIECTBOBATh B IPUPOJIEC, PA3BUBATHCS MHANBUIYATHLHO M DBOJIOIIMOHHPOBAT.

6.2KuBble OpraHu3MBbl pearupyroT Ha MEHSIOIIHUECS YCIOBUS CPEbl, UTO MPOSIBIISIETCS B UX
OTBETHBIX peakiusax. Kak Ha3pIBaeTCst 3TO CBOMCTBO AKUBOTO?

7. HepeqnanTe OCHOBHBIC HpI/IBHaKI/I, OTJINYAOIINC KUBBIC OpI‘aHI/ISMBI OT HCXKHBBIX 06’5-

€KTOB.

Pa3znen 1 YYEHMUME O KJIIETKE

Tema KieTka — 3j1ieMeHTApHAas )KUBasi CHCTEMa

ITnan:

1. Kparkasi ucropusi u3y4eHusi KJIeTKH.

2. XHuMHYecKHe 31eMEHThI 1 HeOPraHuYecKHe BellecTBa, BXOASALINE B COCTaB KJIETOK

3. Heopranuveckue BemecTna.

1. Knerka — »nemeHntapHast xuBasg cucrema (OakTepuid, MPOCTEUIINX, OJHOKIETOYHBIX,

BOJIOpOCIIEH, TPHOOB) U OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAIbHAS €IMHUIIA BCEX KUBBIX OPIaHU3MOB.
Tepmun «kneTka» ucnonbdyercs B Hayke Oonee 300 sier. BriepBble ero mpumeHusa B cepeuHe
XVII B. mpesunent bpurtanckoro Koposesckoro ob6mectBa Pobept I'yk (1635—1712). C momorisio
MHUKPOCKOIIa OH PACCMOTpPEI TOHKHUH €0 MPOOKU M YCTaHOBHJI, YTO MPOOKA COCTOUT U3 SIUECK-KIIETOK.
OxoJ10 cTa JIeT Ha3aJ| UCCIE0BaHUs CTPOEHUs, PYHKIMM, cocTaBa, pa3BUTHS KJIETOK O(pOPMUIIHCH
B 0COOYyI0 OMONOTHYECKYI0 HAyKy — ILMTOJIOTHIO (OT TIped. cytos — KiIeTka + logos — Hayka).
CoBpemMeHHasi KOMIUIEKCHasI HayKa «IMTOJOTHS» M3ydaeT CTPOEHHE U XUMUYECKUN COCTaB KIIETOK, UX
(GYHKLIMU Y OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, CTPOCHHE, 3HAYCHHE M JESATEIBHOCTD
BHYTPUKJIETOUHBIX CTPYKTYD, PA3MHOKEHUE U Pa3BUTHE KIIETOK, UX CBSI3b C OKPYKAIOLIEH Cpeaoi.

2. XHUMHUYECKHUE JIEMEHTBI 1 HEOPTaHNYECKHUE BEIIECTBA, BXOAIINE B COCTAB KIETOK

Kakue xumuueckue 37eMeHThI BXOJST B COCTaB KIETKH?

['pynmbel XuMHUUYECKHX 3JIEMEHTOB. B JKHMBBIX KieTkax oOHapykeHo Oosnee 80 XUMHUUYECKHX
neMeHToB. VX  MHpUHATO JAENUTh HAa TPU  TPYNNbL:  MaKpO3JIEMEHThl, MHUKPOIJIEMEHTHI,
YIBTPAMHUKPOIJIEMEHTHI.

Maxpoanemenmsr coctaBisaloT 99 % wmaccbl kinetku. M3 Hux 98 % npuxoauTcs Ha Takue
3JIEMEHTBI, KaK KUCIOPO/I, YIIEpod, BOAOPOoI U a30T. Oco0yro poJib B COCTABE KUBBIX OPraHU3MOB UTPAET
yraepoa. Besne, rae ero HaxonasT, ecTh )XU3Hb (WM KOrna-To Obuta). YTiiepoa o0liajaeT yHUKAIbHBIMH,
HaubOosee BaXXHBIMU JJIS JKU3HM XUMHYECKHMMH CBoilcTBamH. Ero arombl, coeauHssCh MEXAy coOoii
KOBaJCHTHBIMU CBSI3SIMH, OOpa3ylOT CTaOWIbHBIC IenH (TMpsSMble WA Pa3BETBICHHBIC) WU KOJbIIA,
CO3/1aBasi «CKeJIeT» MOJIEKYJl OpraHM4YeCKHX COeAMHEHUHN U obecrieunBasi uX OECKOHEYHOe pazHooOpasue.
K makposneMeHTaM OTHOCSITCS TakXKe KalWii, MarHWi, HaTpUi, KaJIbLUH, Kene30, cepa, pocdop, Xiop.
WX conepkaHue B KJIETKE HCUUCISAETCS AECATHIMU U COTBIMU JOJIIMH IIPOLIEHTA.

Muxposnemenmsl COIEPKATCS B KIETKaX B HEOONBIIMX KOMUYECTBAX: OT THICSYHBIX 1O
MUJUTHOHHBIX JIOJIEH TporieHTa. K HUM OTHOCSTCS KOOANIbT, Me/b, IMHK, Mo, 6poM, GpTop. ATOMBI 3THX
DJIIEMEHTOB BXOMST B COCTaB (DepMEHTOB, TOPMOHOB, BHUTAMHHOB. HecMOTpsi Ha HE3HAYUTEIHHOE
COJIEpKaHUE MHUKPOAIEMEHTOB B KJIETKE, B CIydae MX HEJOCTAaTKa BO3HUKAIOT CEPbE3HBIC HApyLICHUS
oOMeHa BEIIeCTB.

Vaompamuxposnemenmsr 0OHapYKUBAIOTCA B KIETKaxX B CIEIOBBIX (HMYTOXKHO MAaJIbIX)
KonmmuecTBax. K HUM OTHOCSITCS ypaH, pajiuid, 30J10T0, 11e3uid U Ap. @usnonorndeckas posib OOJbIIMHCTBA
13 HUX HEJJOCTaTOYHO SICHA.

3. Heopranuueckue BemecTBa. K HEOpraHM4eCKMM BELIECTBAM KJIETKM OTHOCSTCS BOJa M
MUHEpaJIbHBIE COJIM. MUHepanbHbIE COJTU OOBIYHO HAXOMATCS B KJIETKE B TUCCOLIMUPOBAHHOM COCTOSTHUH,
B BHJI€ MOHOB. [10J10KUTENBHO 3apsiKEHHBIE MOHBI (KATHOHBI) — KaJlMsl, HATPUs, Kalblus, Maraus. Monsl
KaJIMs U HaTpUs y4acCTBYIOT B IIepeiaye HEPBHBIX UMITYJIbCOB.



OCHOBHBIE OTPHIIATEIIFHO 3apsSKEHHBIE WOHBI (AHUOHBI) — OCTaTKH (HOCHOPHOM, YroJIbHOU H
COJISHOU KHMCJIOT — Y4YaCTBYIOT B MOJJEP>KaHUM MMOCTOSHCTBA BHYTPEHHEN Cpelibl OpraHu3Ma, BIUss Ha
KHMCJIOTHO-ILIEJIOYHOE PABHOBECUE KPOBU U MEXKKIIETOUHOM KUIAKOCTH.

HNoHbl MOTYT HaXOIUTbCS B KIETKE B CBSI3AHHOM COCTOSIHUM C OPraHUYECKUMH BEIIECTBAMHU.
Hanpumep, MOHBI kene3a BXOAAT B COCTaB I'eMOIVIOOMHA, a MOHBI MarHUsl COJEP)Karcs B MOJIEKyJax
xjopoduiuia, MHOTHE HOHBI (IIMHKA, JXKeje3a, KoOanbTa, XpoMa, MapraHiia) BIHUSIOT Ha aKTUBHOCTH
HEKOTOPBIX (DEPMEHTOB U JAPYrUX MaKpOMOJIEKY1. MUHepalIbHbIE COJIM MOTYT HaXOAUTHCS B OpraHU3Max
U B TBEPJOM COCTOSIHUU: B KOCTHOW TKaHW ((hocdaThl KambIlusi U MarHus), B PaKOBUHAX MOJUTIOCKOB
(kapOoHAT KaJIbIIHS).

[Toutn 80 % Macchl KIETKU COCTABISIET 8oda. Boma — Xopommii pacTBOPHUTENb. DTO CBI3aHO C
TEM, U4TO €€ MOJIEKYJIbl 00JIalal0T MOIIPHOCTHI0. B MoieKkyse BOJbI aTOMBI BOJIOPOAA UMEIOT YaCTHYHO
MOJIOKUTENBHBIN 3apsijl, aTOM KHCIOPOJia — YaCTUYHO OTpHUIATEIbHBIN. bojee anekTpooTpuiarenbHblii
aTOM KHCJIOPO/JIa MPUTATUBAET 3JIEKTPOHBI aTOMOB BOAOPO/Ia, MOJTydaeTcs AUMOJb (J1Ba MOJtOca), 3a CUET
Yero MexJy MOJIEKyJaMu BOJABI oOpa3yercs BOAOpOJHAs CBs3b. Eciu sHeprus NMpUTSHKEHUS MOJIEKYI
BOJBI K MOJIEKYJIaM KakKOro-TuOO BellecTBa OOJIbIIE, YeM OJHEPrHsl BOJOPOJIHBIX CBS3EH MEKIY
MOJIEKYJIaMH BOJBI, TO BEILIECTBO pacTBOpsieTcss B Boie. K BOJOpPacTBOPUMBIM BELIECTBAM OTHOCAT
MHOTHE MUHEPAIIbHBIE COJIH, IIeNI0UH, HEKOTOPhIE YIIIeBObI (II0K03a, (PPyKTO3a, caxaposa), CupTel. B
KJIETKaX JKUBBIX OpPraHU3MOB OOJIBIIMHCTBO PEaKIUil MPOTEKAET B BOJHBIX PaCTBOPaX.

Boma, kxpome TOTO 4TO CIYXKHUT PacTBOPUTENIEM, SBISIETCS Cpelioi, obecrneunBaromieii nuddysuro
BEILECTB B KJIETKY U BbIBEJICHUE U3 HEE POAYKTOB KU3HEIEATEIbHOCTU. Boaa yuyacTByeT Kak peareHT BO
MHOTUX PEaKIUsAX, MPOUCXOASAIMUX B KieTke. Hampumep, peakuuu cBeTOBOH a3kl (oTocuHTE3a
MIPOTEKAIOT C yYaCTUEM MOJIEKYJ BOJIBI.

Boga BXOOUT B COCTaB KJIETOK U OOECIeUMBaeT MX 00beM H ynpyroctb. OHa ydyacTBYeT B
00pa3oBaHNM BHYTPEHHEH Cpefbl OpraHu3Ma (KpoBb, TKAHEBAsI )KUJIKOCTh, TUM(a).

bnaronaps BBICOKOH TEIUIOEMKOCTH BOJAa MPENOXPAaHAET OPraHU3M OT Pe3KHX KojebaHui
TeMIIepaTypbl. BpICOKas TENIOEMKOCTh BOJBI ONPENENSIET TO, YTO MOIJIOIIEHWE BOJOW 3HAYUTEIBHOIO
KOJIMYECTBA TEIUIA BBI3BIBACT JIUIIH CPABHUTEIHLHO HEOONBIIOE TOBBIIICHHE €€ TeMIEepaTyphbl, T. €.
TEPMOCTAaOUIILHOCTh. BbICOKas TEMIONpPOBOJHOCTh BOJABI 0OECTIEUMBAET PaAaBHOMEPHOE pacIpeneieHHe
TEIJIa B TKAHSX.

bonbmias Ttemnora wucmapeHus oOOYyCIOBIMBAaeT poOJb BOJBI B TEMIOOOMEHE OpPraHU3MOB.
Hcnapenue compoBOXAAeTCS OXJIAKICHUEM IOBEPXHOCTEH, C KOTOPBIX 3TOT MPOLECC MPOUCXOIUT.
VIMEHHO MTO3TOMY NIPH MOTOOTAEIECHUN KOXKa OXJIAXKIAETCs, a UCIIAPEHNE BOJbI C TOBEPXHOCTH JIMCTHEB
MpEeAYNpPEXAAET EPErPEeB PACTEHUN.

Boma — oIMH W3 KOMIIOHEHTOB €CTECTBEHHBIX CMa30K, YMEHBIIAIIMX TPEHUE IpHU
CONPUKOCHOBEHUU OPraHOB, HAMPUMEDP B CYCTaBax, B OKOJIOCEPACUHOMN CyMKE.

VY pacTUTENbHBIX WM KUBOTHBIX OPraHU3MOB BOJA CIYKUT TOW Cpeloi, B KOTOPOW MPOUCXOJUT
OIUIOJJOTBOPEHHUE, a JAJISI BOJHBIX OPraHU3MOB BOJA — CpeJa )KU3HHU.

KoHTpoJsbHbBIE BONIPOCHI:

Kakne xumuyeckne 371€MEHThl OTHOCATCS K MAKPO- U MUKPORJIEMEHTAM KJIETKU?

B kakux MMHEpaJIbHBIX COJIAX HYXAaeTcs opranu3M uenoseka? [louemy?

KakoBo 3Hauenue Bojbl B kieTke? [IpuBeaute npumMepsl.

Jl1g KakuX OpraHu3MOB BOJIa BBICTYIIAET CPENOM JKU3HU?

[Touemy UMEHHO BOJIa, a HE JII0O0E IPYroe BEUIECTBO BHIMOIHAET TAKOE MHOKECTBO (PYHK-
LU B KJIIETKE U OpraHusme?

Sk =

Tema Opranuveckne BelecTBAa KJIEeTKH

Iinan:

1. beaxu, ux crpoenne u pyHKIMH.
2. JInnuasel.

3. YrieBoanl.

4. AT®

S. HyxkyienHOBbIE KHCJIOTHI.



. beaku — Ouonosumepsl. Ha3zBanue «Oemok» BHepBble OBUIO JaHO BENIECTBY NTHYBHX SIHII,
KOTOpPOE CBEPTHIBACTCS NpU HArpeBaHWU B Oelyl0 HepacTBOpuMyK Maccy. [lozmHee STOT TepMuH
pacmpocTpaHuiCcs W Ha Jpyrue BellecTBa C MOJOOHBIMM CBOWCTBAMH, BBIACNEHHBIE W3 KHUBBIX
opraam3mMoB. C cepenuubl XX B. OCIKH CTaIM HA3bIBATh TAKKE «IIPOTEHHAMI» (OT Iped. protos — mep-
BbII), IOJYEPKHYB BaXXHOCTb 3THX BEILECTB JJIS )KU3HH.

benku — 3TO CI0XKHBIE OpraHUYECKHE BEIIEeCTBA. MOIEKYIbI OelIKa COCTOSIT U3 aTOMOB YIIIepo/a,
BOJIOPOJIa, KHUCIOpPOAa U a30Ta. B HEKOTOpBIX OEIKOBBIX MOJEKYyJaX HaxonIATcs aToMbl cepbl. MHorma
0enKu 00pa3yloT KOMIUIEKCHI C APYTUMH MOJIEKYJIaMH, cojiepKaiuMu Gocdop, xkene30, HUHK, Me/Ib U T.
.

Macca GenKkoBBIX MOJEKYJI OYEeHb BENMKa, MO3TOMY HMX Ha3bIBAIOT Makpomonexkyiamu. Taxue
MaKpOMOJIEKYJIBI COCTOAT M3 MOBTOPSIIOLUIUXCS, CXOAHBIX IO CTPYKTYpE HU3KOMOJIEKYJISPHBIX
COCIMHCHUN — MOHOMepo6 (OT Tped. monos — OJuH, eauHbii). OOpa3oBaHHas MOHOMEpaMHU
MaKpOMOJIEKYyJia Ha3bIBaeTCs noaumepom (0T rped. poly — MHOT0). henxu SIBISIFOTCS OMOMOIMMEpaMH,
X MOHOMEpaMHU CIIYKaT AMUHOKUCIOMDbL.

B npupone cymectBytor okono 120 aMMHOKUCIIOT, HO Juib 20 U3 HUX BXOJAAT B COCTaB OENKOB.
JKuBOTHBIC KJIETKH (B TOM YHMCJIE KJIETKH YEJIOBEKA) CIIOCOOHBI CHHTE3MPOBATh HEKOTOPHIE (HO HE BCE)
AMUHOKHCIIOTHl TPU HAJIMYUM HYKHBIX HCXOJHBIX BellecTB. HekoTopble aMHUHOKHCIOTHI HE MOTYT
CHUHTE3UPOBATHCSI B OPraHU3ME JHKUBOTHBIX (TAKME AMUHOKHCIOTBI HAa3bIBAOTCS HE3AMEHUMbIMU).
Hanpumep, 1151 opranusma B3pociioro 4eJoBeKa HE3aMEHUMBIMU SBIISIFOTCS BOCEMb aMUHOKHUCIIOT, a JJIs
JIETCKOr0 OpraHn3Ma — JecaTb. He3amMeHHMble aMUHOKHCIOTHI B OPraHU3M YEJIOBEKa IMOCTYIAKOT C
pacTUTensHOM nuieil. PacTeHus ke cnocoOHBI CHHTE3UPOBATh BCE aMUHOKHUCIIOTHI.

B3anMopeiicTBre IByX MOJEKYJ1 aMHUHOKHCIIOT MPOMCXOAUT BO BPEMS pPEaKLMH, IPU KOTOPOH
MEXAYy OCTaTKaMH aMHHOKHUCJIOT YCTAHABJIMBAETCS MPOYHAs KOBAJICHTHAs CBS3b, Ha3bIBacMas
nenmuonot. B pe3ynpTaTe 3TON peakiuu o0pa3yercs COeIMHEHNE, COCTOSIIee U3 ABYX aMUHOKHCIIOT, —
nunentun (puc. 1).

Ecnu x nunentuay npucoenuHseTcs ene 0JHa aMUHOKHCIIOTa, TO 00pa3yercss TpUNEnTHa U T. 1.
Bce OenkoBble MOJEKYNbI MPEACTABISAIOT COOOWM noaunenmudsi, COCTOSIIAE W3 OOJBIIOTO YHCITA
AMUHOKHCIIOT.

CTpykTypa 0eJKkoBbIX MoJekyd. [l Toro uToObl OenkoBas MOJIEKYJIa HOPMAIbHO
GbyHKIIMOHHUpOBAJla, OHA JOJKHA UMETh COBEPIICHHO OIPENEeHHYI0 KOH(UTypaluio — CTPYKTYpY.
Buonorudeckass akTHUBHOCTh OETKOB OOYCIIOBJICHAa HEOOBIKHOBEHHO THMOKOW M B TO K€ BpPEMs CTPOTO
YHOOPSAJOYEHHON CTPYKTYPOIl.

Jlyiss 6ETKOBBIX MOJIEKYN XapaKTepHBI pa3HbIE YPOBHU OpraHHU3aluu (CTPYKTYpHI): MEpBUYHAS,
BTOpPUYHAsI, TPETUYHAS U YETBEpTUYHAS (CM. puc. 1).

Ilepsuunas  cmpykmypa TpeacTaBisieT co0OM Ienb aMHUHOKHCIOT, IOCIEIO0BATEIBHO
COEIMHEHHBIX TPOYHBIMU KOBAJECHTHBIMU NENTUAHBIMU CBI3SIMHU.

Bonee BbICOKMII ypOBEHb OpraHu3amuu OETKOBOW MOJEKYIbI MPEICTABISIET COOOU mopuuHast
cmpykmypa. 9TO — CHUpallb, MOJAEPKUBAEMAs] MHOTOYHMCICHHBIMA BOJOPOIHBIMHM CBSI35IMH, MEHEe
MPOYHBIMU, YEM IENTHIHbBIE CBS3H.

BonbmnHCTBO OENKOB HMMEET elle U mpemuuHyro CmpyKkmypy, TOCKOJbKY CIHpallb OeIKOoBOI
MOJIEKYJIbl CBEPTHIBACTCS B KITyOOK — TII00YITy.

Heckonbko Monekyn O€TKOB MOTYT COEIMHATHCS MEXAY co0oil, o0pasys uemseepmuumyio
cmpyxkmypy. Takyto CTpyKTypy UMEIOT, HAllpUMep, MOJICKYJIbl TeMOTTIO0HHA.

Haubonee ycroilunBa mnepBUYHAs CTPyKTypa OeNka, OCTaJlbHbIE JIETKO pa3pylIAlOTCs MpU
Pa3JIMYHBIX BO3JACUCTBUSX Cpe/ibl (TEMIIEpaTypa, COJIM TSHKEIbIX METAJUIOB, KUCIOTHOCTh U JIp.).

CaoiicTBa 0eakoB. beinku MOryT nmoaBepraTbes I€HaTypalliy U peHaTypaluH.

Jenamypayus 3akmodaeTcs B HAPYIICHUH TPHUPOIHON CTPYKTYphl OEITKOBOM MOJIEKYJIBI B
pe3ynbTare paspbiBa XUMHUeCKHX cBsized. [IpupomHas crpykrypa Oenka - 3TO Takas KOHQUTyparus
MOJICKYJIBI, TIPU KOTOPOI OETOK BBIMONHSET npucyiiue emy Gpyakuun. [y Oenka kepatuHa (OH BXOAHT B
COCTaB KOJKH, BOJIOC, KOI'TE€H, KIIIOBA, MEPHEB U POrOB MO3BOHOYHBIX JKUBOTHBIX) MPUPOJHON SIBISAETCS
BTOpUYHAS CTPYKTYpA, AJisi (EPMEHTOB U aHTUTEN — TPETUYHAs, a JJIsi TeMOrI00nHa U XJIopoduia —
yerBepTuyHas. [Ipu nenatypanum u3MeHseTcsi He TOJIbKO CTPYKTypa Oelika, HO U €ro CBOMCTBA.
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Hapymenue npupoHoi CTpYKTypbl O€TKOBOI MOJIEKYJIbI MPOUCXOAUT MO/ BIUSHUEM PAa3IUYHBIX
(hakTOpOB CpeJIbl: BBICOKUX TEMIIEPATyp, YIbTPaPHOIECTOBOTO

MOHOMEPB BENKA — AMMHOKHCAOTbI

CRMPans, NOOASPACHEBREMER BOAPOAHLIMKY CEAIAMA

TpeTHuHan cTpYKTYpa Genxka YaTEepTHYHAS CTpYKTYpa Genka
remormoBGuua

Crmpantk, 3aKpy4aHHan B rnosyrmy YeaThipHe MONMMenTH LR
LM Coe0MHEHE B OEAH KORTNEH5
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Jlumuapl. D10 KUpOmomoOHbIe BemiecTBa. K HUM OTHOCSTCS JKUPBI, BOCK W JANOUABL. OHH
HENOJISIPHBI, HEPacTBOPUMBI B BOJE, HO HEKOTOpPbIE W3 HHUX MOTYT PacTBOPSATHCS B OPraHUYECKHX
pactBoputensix (3dupe, OEH3UHE U TIp.).

Mosekynbl KUPOB BXOAST B COCTaB BHYTPUKJIETOUHBIX CTPYKTYp, TKaHel U opraHoB. JKupsl
00pa3yroT 3alIUTHBIA KapKac JUIsi BHYTPEHHUX OPraHOB, TaKUM OOpa3oM 3aluIlas UX OT MEXaHUYECKHUX
NoBpex/1eHn. buonornueckoe 3HaueHHE XUPOB 3AKIIOYAETCS TaKXKe B TOM, YTO OHHU CIIy’KaT OCHOBHOMU
¢dopmoii HakorieHus: SHepruu B kietke. Ilpu okuciaenun 1 r xupa BbicBoOOXkmaercs 39 k/Ix (9,5 kkan)
sHepruu. KpoMe cTpyKTypHOM, 3alIUTHOM M SHEPreTHYeCKOr (YHKIMHA, KUPBI UTPAIOT POJIb MCTOYHUKA
BOJIBI B KJIETKE (IIPH paclIeTUIeHUH | T )KUPHBIX KUCIOT oOpazyetcs 1,07 T BoibI).

Jpyroit nunua — BOCK MOKPHIBAET MPOYHBIM CIIOEM KJIETKH KOXKUIIBI JTUCTHEB, CEMSH, IUIOJIOB H
JPYTUX OPraHOB PACTEHUH, a TAKIKE KOXKY, MEePhsl M MIEPCTh )KUBOTHBIX U BBITIOJIHSET IJIABHBIM 00pa3oM poJib
BOJ/IOOTTAJIKMBAIOLIETO MOKPBITUSA. KpoMe TOro, BOCK NMpepoxpaHseT pacTeHHUs OT YPEe3MEPHOI0 UCTIApEHUs U
MIPOHUKHOBEHHSI MUKPOOPTaHU3MOB.

JlunouaHy MPUPOAY HUMEIOT MHOTHME TOPMOHBI, HAalpUMeEp II0JIOBblE TOPMOHBI y dYenoBeka. K
JUTION/IaM OTHOCSITCS: XOJIECTEpOJa (BXOIUT B COCTaB KJIETOYHBIX MeMmOpaH), ButamMuH D, BUTamMuH A,
MIUTMEHTBI PACTUTENBHBIX KJIETOK KEJITOr0, OPAaHKEBOTO M KPAaCHOTO L[BETA.

Takum 00pazoM, yriieBOJbI U JUMUABI 00ECIEYMBAIOT KJIETKH SHEPTHUEH, PEeryIupyloT BaKHEWIHE
KHU3HEHHbIE Mporieccbl. OHU MOTYT BXOMThH B COCTaB KJIETOUHBIX CTPYKTYP M OTKJIa/IbIBaThCs PO 3arac.

YriaeBoabl. YTieBOAbl IPEACTABIAIOT COO0M OOMIUPHYIO IPYIITY OP2aHUYECKUX 8eujecmas, BXOSIIUX
B COCTaB BCEX KJIETOK. MOJIEKyJIbl YIJIEBOIOB COCTOSIT U3 aTOMOB YIJIEpOJa, BOJIOPO/Ia, KUCIOPOJa U UMEIOT
oomyro  dopmyny Cy(Hy0),. VYrmeBombl mompa3fensroTcss Ha MOHOCAaxXapHbl, OJUTOCaXapuIbl,
MOJIUCaXapH/Ibl.

Monocaxapuodst (0T Tped. monos — MpocToit u sakchar — caxap) — mpocThie yriaeBoabl (GpykTo3a,
IJII0KO3a, pubo3a, ne3okcuprbo3a). OHUM HMMEIOT CYIIECTBEHHOE 3HAU€HHE B JKM3HU KIETKU. [Joko3a,
HanpuMep, — OCHOBHOM MCTOYHMK SHEPrHM B KIIETKE, a pubo3a U Je30KCUpuOo3a BXOIAT B COCTaB HYK-
JIEMHOBBIX KUCJIOT, (PYHKIIMS KOTOPBIX 3aKJIIOUACTCsl B XpaHEHUH, Niepe/jaue HacleACTBeHHON HHPOpMaluy U
y4acTuu B OMOCHHTE3€e Oerka.

Onucocaxapuowi (0T rped. oligos — HEMHOTOYMCIIEHHBIN) — YIJIEBOMBI, MOJEKYJIbl KOTOPBIX
comepxar ot 2 no 8—10 ocraTkoB MOHOCaXxapuaoB. B COOTBETCTBHM C ATHM pPa3IMYalOT AMCAXApPUIb,
TpHcaxapusl U T. 1. B cBOOOJHOM COCTOSTHUM MHOTHE OJIMTOCAXapUAbl BCTPEUYAIOTCS B PACTECHHIX, KOTOPBIE
SIBJISIFOTCSL BAXKHBIM MCTOYHHKOM MX TOJYYEHUsl (HallpUMeEp, CaXxapo3y MOIY4aloT U3 CBEKJIBI WM CaXapHOTo
TpocTHHKA). KOpOBbEe MOJIOKO CONIEPKUT AMCAXapH] JAaKTO3y, a KEHCKOE MOJIOKO, KpOME TOTO, €Ie s
OJIUTOCAXapHIOB.

Tonucaxapuowl npeACTaBISAIOT cO00H yrIEBOABI, MOJIEKYJIBI KOTOPBIX MOCTPOEHBI M3 HECKOJIBKHX
THICSTY MOHOCAXapUIHBIX OCTAaTKOB. B oT/IMuMe OT MOHOCAaxapu 0B, OHH HE KPUCTAJUIM3YIOTCS, HECTAJAKUE HA
BKYC M HE pPaCTBOPSIIOTCS WMJM IUIOXO PacTBOPSIOTCS B Boje. [lommcaxapuisl (1€JUTFONIO3a, Kpaxwmal,
TJIMKOT€H, XUTHUH) UTPAIOT BAXKHYIO POJIb B KIETKAaX OpraHu3MOB. Hampumep, 1e/Ir0103a BXOJIUT B COCTaB
KJIETOYHOW CTEHKH pAacTeHUU, a XUTHH — TpuoOoB. llommcaxapuasl Ciy’)kaT OJHUM H3 KOMIIOHEHTOB
COCMHHUTEIIPHON, KOCTHOM M XPSIIEBOW TKaHEH JKMBOTHBIX, B TOM YHCIIE YeloBeKa. B 3ToM 3akirouaeTcs
cmpykmypHas GYHKIHS MOJTUCaXapHIOB.

[Momucaxapuabl MOTYT BBINONHATE W 3awumuylo QyHKuuto. Tak, remapuH MPEmsITCTBYET
CBEPTBHIBAHUIO KPOBH. 3anacarowas GyHKIUS MOINCAXAPUI0B MPOSIBISETCS B TOM, YTO B KJIETKAaX pacTeHUM
HaKalUIMBaeTCsl KpaxMall, a B KJIETKaxX )KUBOTHBIX U TPUOOB MOJKET 3aacaThCs TJIMKOTEH.

AT®. Crpoenne. ®ynkuuu. HykiIeoTuabl SIBISIIOTCS CTPYKTYpHOM OCHOBOHW [JISl 1IEJOTO psizia
BaXHBIX JUIS J)KU3HEJESATEIbHOCTH OpraHuyeckux BemiecTB. Hanbosee mmpoko pacnpocTpaHEHHBIMH Cpeln
HUX SIBJISIOTCSI MAKPO3PIUUYECKUE COEITMHEHUS (BBICOKOAHEPIETUYECKHE COSTUHEHMsI, cojiepxKaliue OorarTeie
SHEPTUeH, NI MaKpOIPTUIECKUE, CBSI3H), @ CPEIU TOCIECTHUX — adeHo3unmpudocham (ATD).

AT® cocTouT U3 a30TUCTOTO OCHOBAaHUA aJicHUHA, YTieBoaAa puO03bl U (B OTIMYUE OT HYKJICOTHIOB
JHK u PHK) tpex octaTkoB hochopHON KUCTOTHI.).

AT® — ynueepcanvubiii xpanumens u nepeHocyuKk sHepeuu 6 kiemke. IIpakTuuecku Bce UAYIIUE B
KJIeTKe OMOXMMUYECKHE peaKki[u, KOTOpble TPeOYyIOT 3aTpaT SHEPTUH, B KAUECTBE €€ NCTOUHUKA UCIOJIB3YIOT
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ATO®. Ilpu otaenenun omgHoro octatka (ochopHoi kuciotel AT® nepexoaut B adeno3unougocgam
(A D), ecnu otnensieTcst enie oOAuH ocTaTok GochopHOi KUCIOTHI (4TO ObIBaeT KpaitHe penko), To AJD
MEePEXOINT B adeHo3uumonogocham (AM®). [1pu otneneHH TPETbETO U BTOPOTO OCTAaTKOB (pochopHoii
KHCIIOTBI O0CBOOOXIaeTcsi Oonbinoe konudecTBO dHepruu (mo 40 k/[x). IMEHHO MOATOMY CBSI3b MEXKIY
3TUMH OCTaTKaMHu (HOCHOPHON KHUCIOTHI HA3BIBAIOT MAKpoIpzuueckoi (0Ha 0003HAYAETCS] CUMBOJIOM ~).
CBs3p Mex 1y pu0030ii ¥ NepBBIM 0CTaTKOM (HOCHOPHON KUCIOTHI MAKPOIPTUIECKON HE SBIISIETCS, U TIPH €€
pacuieryieHn! BhljiensieTcs Bcero okodio 14 k][> sHeprumu.

AT®D + H,O — AI® + H3P04 + 40 x[Ix, A1® + H,0 - AM® 4- H3P04 + 40 xJ[x.

Makposprudyeckie COeJUHEHHMsT MOTyT OOpa30BBIBaThCS M HA OCHOBE JAPYTUX HYKJIEOTH]IOB.
Hanpumep, ryanosunrpudocdar (I'TO) urpaet BakHYIO poJib B psijie OMOXUMHYECKUX MPOIECCOB, OAHAKO
ATO® sBisiercss HanbosIee pacIPOCTPAHEHHBIM U YHUBEPCATBHBIM MCTOUYHUKOM DHEPIUU JUTsi OOJIBITMHCTBA
OMOXMMHYECKUX peakiuil, nporekamomux B kierke. AT®D comepkuTcs B IMTOIUIa3ME, MUTOXOHJPHSIX,
IUTaCTUAAX U sJIpax.

Buramunbl. Buonornueckyn akTHBHBIE OpraHHMYECKHUE COEJMHEHUS — BHUTAMUHBI (OT JaT. vita —
KHU3Hb) COBEPUICHHO HEOOXOAMMBI B MaJbIX KOJMYECTBAX [UIsI HOPMAJIbHOM KU3HENEATEIbHOCTU
opranu3mMoB. OHHM WIrpalOT BaXHYIO pOJIb B Ipoleccax oOMeHa, 4acTo SBISASACh COCTABHOM YacThbiO
(dhepMeHTOB.

Burtamunbl 0003Ha4al0T JATUHCKUMH OyKBaMU, XOTsI Y KaX/I0T0 U3 HUX €CTh U Ha3zBaHue. Hampumep,
BuTamMuH C — acKOpOWHOBAsI KHCIOTa, BATAMHUH A — PETHUHOJ U Tak fajiee. OHU BUTAMUHBI PaCTBOPSIOTCSA
B JKHpaXx, ¥ UX Ha3bIBaIOT )upopactBopuMbiMu (A, D, E, K), npyrue — pactBopumsl B Boje (C, B, PP, H) u
COOTBETCTBEHHO HAa3bIBAIOTCS BOJIOPACTBOPUMBIMHU.

Kak HenocTaTtok, Tak M M30BITOK BUTAMHUHOB MOXET IMPUBECTH K CEPhE3HBIM HApPYIIEHUSM MHOTHUX
¢dusnonornyeckux GyHKIIUN B OpraHU3ME.

Hyxk/1iemHOBBIE KHCJIOTBI.

Bubl HyKIeMHOBBIX KUCTOT. Hyxneunoswvle kuciomol — pochopconepxamme OnonoaIuMepbl KUBBIX
OpPTraHM3MOB, 00CCIICYMBAIOIINE XPAHCHHUE U NIepeiavyy HacjaeIcTBeHHOW nHpopmaru. OHU ObLIIH OTKPBITHI
B 1869 r. mBeiinapckum Ouoxumukom @. Mumepom B sipax JIEHKOIIMTOB, CIEPMATO30HIOB JIOCOCH.
BriocnieacTBUM HYKJIEMHOBBIC KHCIOTHI OOHAPYKUIIM BO BCEX PACTUTENBHBIX U KHUBOTHBIX KJIETKaX, BUPYycax,
OakTepusix u rpudax.

B mpupone cymiectByeT aBa BUJa HYKJIEHHOBBIX KHUCIOT — O0e30K-cupubonykieunosvie (JHK) u
pubonyrneunosvle (PHK). Paznuune B Ha3zBaHMsIX 0O0BsCHsAETCS TeM, 4To Mojekyna JJHK coxepxut nsatu-
YIJIEPOHBINA caxap Ae30Kcupu6o3y, a monekyna PHK— pubo3y. B HacTosimee Bpemsi u3BeCTHO OOJbIIOE
yucio pasHoBuaHocted JIHK w PHK, ormnmuaromumxcs apyr OoT apyra mo CTPOCHHIO M 3HAYEHUIO B
MeTabosm3Me.

JIHK HaxoauTcsi mpenMyllecTBEHHO B XpoMocomax KieTouHoro szapa (99% sceir IHK knerkn), a
TaKke B MUTOXOHJApHUsX U xjoporutactax. PHK Bxomut B coctaB pubocom; monexynsl PHK coxepkarcs
TaK)Ke B [IUTOTIA3Me, MATPUKCE TUIACTHT U MUTOXOHIPHA.

Hykneotunbsl — CTPYKTYpHBIE KOMIIOHEHTHI HYKJIEHHOBBIX KHUCIOT. HyKIIEMHOBBIE KHCIOTHI
MPEJICTABISAIOT OO0 OMOMOIIMMEPHI, MOHOMEPAMH KOTOPBIX SIBJISTFOTCS. HYKJICOTHIBI.

Hyxneomuowsi —cnoxxHbIe BEIIECTBA. B cOCTaB Ka)X/10T0 HYKJICO-THA BXOJUT a30THCTOE OCHOBAHME,
MSITUYTIIEPOAHBIN caxap (prbo3a uim ne30Kkcuprudo3a) u octaTok HochopHON KUCTOTHI.

CyliecTByeT MSITh OCHOBHBIX a30THCTBIX OCHOBAHMM: aJICHUH, TYaHHWH, YPallWj, TAMHUH U IIUTO3MH.
[TepBbie n1Ba ABISIOTCA NYPUHOBLIMU, NX MOJIEKYIIBI COCTOST U3 ABYX KOJIEI, IEPBOE COACPKUT ISATh YICHOB,
BTOpOE€ — 11ecTh. ClIeIyIOIINe TPH SABISIOTCS NUPUMUOUHAMU T UMEIOT OJTHO TSTHUIICHHOE KOJIBIIO.

BoT kak BBIMISLANT, HAPUMED, POpMysia THMUAMIOBOTO HYKJICOTHIA(TUMUIUH):
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Ha3Banus HyKJIEOTHAOB MPOUCXOAAT OT HA3BaHHUS COOTBETCTBYIOIIMX a30THCTBIX OCHOBAHWIL; U T€ U
Ipyrue 0003HAYAIOTCs 3arjaBHBIMU OyKBaMu: aJieHUH — ajeHwiat (A), ryanud — ryanwiat (I'), murosun
— nuruaunat (L), tTumun — tumuaunat (T), ypauun — ypununar (V).

KonnuecTBO HyKJI€OTHIOB B MOJIEKYJIe HYKJIEMHOBBIX KUCIIOT ObIBaeT pa3HbiM — OT 80 B MOJIeKyax
tpancnoptHbix PHK 1o Heckonbkux coren mummonos y JIHK.

JHK. Monekyna JIHK cocrour u3 nAByX MOJMHYKICOTHIHBIX, CIUPAIbHO 3aKPYYCHHBIX
OTHOCHUTENBHO APYT JIpyra HENOYeK.

B cocras nykieotuoB moiiekynbl JJHK BxonasiT yeThipe BHJla a30THUCTBIX OCHOBAaHM: aJIeHUH,
I'yaHUH, TAMHH ¥ LUTOLMH. B MOJMHYK-T€0THIHON LIENOYKE COCEHNE HYKICOTHIbI CBSI3aHbl MEKY COOOM
KOBAJICHTHBIMH CBSI3SIMH, KOTOpbIe oOpa3yroTcs Mexay (ochaTHON Tpymmod OJHOrO HykjeoTuaa u 3'-
THIPOKCUIIBHOM TPYNIONW TMEeHTO3bl Jpyroro. Takue cBsizu HazbiBatoTcs doconudpupuabivu. Docharnas
rpynmna oopasyeT MOCTUK MEXIy 3'-yriepoJoM OIHOTO MEHTO3-HOTO IHUKIA M S-YIJIepOoJIOM CIEAYIOIIETO.
Ocros neneit JIHK o6pazoBan, Takum o6pazom, caxapodocharueimu octatkamu (puc. 1.2).

Xots B coctaB JIHK BxoauT ueTsipe TUNAa HYKJICOTHUIOB, OJ1aroaapst pa3inyHON MOCIe10BaTeIbHOCTH
UX pacrojOXeHUs B JUIMHHOM LIENOYKEe JOCTUTAETCsl OTPOMHOE pa3HO00pa3ue ITUX MOJIEKYJI.

[Momunykneotuanas nens JAHK 3akpyuena B Buae cnupalid HarnojoOWe BUHTOBOW JICCTHHIIBI U
COEIMHEHA C JPYroi, KOMIUIEMEHTAPHOW €l IENbI0 C TOMOIIBIO BOJOPOJHBIX CBS3EH, O0pa3yrOIIMXCS
MEX/ly aJIEHU-HOM U THMHUHOM (JIBE€ CBSI3M), a TAK:KE€ T'YaHHUHOM M LIUTO3UHOM (TpH cBsizu). Hykneotuast A u
T, I u 1 Ha3bIBAIOTCS KOMNIEMEHMAPHBLMU.

o Vrnesos e sckcRDnioss

SaD =S
@) (=)
o:EEIE ()
(&) &)

Puc 1.2. @paemenm monexynvt JJHK (mesxncoy A—T— 0ge 6000poousie cesaszu; mexcoy I —I] — mpu
68000pOOHbLE CBA3U).

B pesynbrare y BCAKOr0 OpraHu3Ma 4ucio aJeHUIOBBIX HYKJICOTHUIOB PABHO YMCITY THMUIMIOBBIX, a
YHUCIO TYAHWJIOBBIX — YHCIY [HUTUAMIOBBIX. DTa 3aKOHOMEPHOCTh MOJYYHJIa HAa3BaHUE <«IPABUIO
Yapradda». bnaronapst 3ToMy CBOHCTBY MOCIIEI0BATEIBHOCTh HYKJICOTUIOB B OJHOW IEMH OMPEICIseT UX
MOCJIEI0OBATeIFHOCTh B Jpyroi. Takas CIOCOOHOCTh K W30MpATEIbHOMY COCJAMHEHHIO HYKJICOTHUIIOB
HA3bIBACTCS KOMNJIEMEH-MAPHOCMbI0, ¥ 3TO CBOMCTBO JISKUT B OCHOBE 00pa3oBaHMs HOBbIX Mmoiekyn JJHK
Ha 06a3e UCXOHOW MOJICKYJIbI (peniukayuu, T. €. YABOCHHS).

Ienu B Monekyne JJHK nmpoTuBOmonoxkHO HampaBlieHbl (aHmuna-paiieivHocms). Tak, ecnu s
OJTHOW Llenu Mbl BBIOMpPAaeM HampaBieHHE OT 3'-KOHIAa K 5'-KOHILy, TO BTOpas LENb C TAKHUM HaIlpaBlIEHUEM
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OyJeT OpueHTHPOBaHa IPOTUBOIOJIOKHO MEPBOM — OT S-KOHIIA K 3'-KOHILY, HHAa4Ye TOBOPS, «I'0JIOBa» OJTHON
LN COEIMHAETCS C «XBOCTOM» JIPYTOil 1 HA00OPOT.

Bnepsoie monens monekynsl JIHK Obuta mpemnmoskena B 1953 1. amepukanckuMm y4deHbIM JIK.
Yorconom u anrnmyannHoM ®. Kpukom Ha ocHoBe mgaHHBIX J. Yapradda o COOTHOIIEHUH MyPUHOBBIX H
NUPUMHANHOBBIX ocHOBaHUN Mosekyn JIHK u pe3ynbTaToB peHTre-HO-CTPYKTYPHOTO aHAIIN3a, TOTYUYEHHbBIX
M. Yunkuucom u P. @panknu. 3a pazpaboTky aByxcrupanbHon Mozaenu Monekynbl JJTHK Yot-con, Kpuk u
VYunkune 6p1mu ynoctoensl B 1962 . HobeneBckoii nmpemun.

JAHK — cambie kpymHble Ouonorndeckne Mosiekyasl. Mx mmuHa cocrasiser oT 0,25 (y HEKOTOPBIX
Oaxtepuii) 10 40 MM (y "enmoBeka). DTO 3HAYUTEIHHO OOJIBbIIIE CaMOM KPYITHOW MOJIEKYJIbI Oelika, KOTopas B
pa3BepHyTOM Bue nocturaet ;mHbl He 6oee 100—200 am. Macca monekyinsl JJHK cocraBnsier 6x1072r.

Huamerp monekynsl JJHK 2 vwm, mar cnupanu 3,4 HM; KaKIbplii BUTOK cnivpanu coaepxkut 10 map
HykieoTu10B. CrupanpHas CTPYKTypa IOJAJIEPKUBAETCS MHOTOYMCIEHHBIMU BOJIOPOJHBIMH  CBSI3SIMH,
BO3HUKAIOIIUMH ~ MEXJTY  KOMIUIEMEHTAapHBIMH  a30TUCTBIMU  OCHOBaHUSIMH, U  TUAPOGOOHBIMU
B3aumojierictBusiMu. Monekynbl JIHK syka-puortnueckux opranu3zMoB JinHedHbl. Y mnpokapuor JIHK,
HAIpPOTHB, 3aMKHYTa B KOJILIO U HE UMEET HU 3-, HU 5-KOHIIOB.

[Ipu m3menenun ycnosuii JJHK, momo6HO Oenkam, MOXKET 1MOJA-. BEpraTbCs ACHATYpAIMH, KOTOpas
HazbIBaeTcs riasjieHueM. [Ipu mocreneHHoM Bo3BpaTe kK HopMaibHbIM yeinoBusiM JIHK penarypupyer.

@Dynkyuenr /IHK sBnsieTcss XpaHEHHeE, Iiepejlaya W BOCIPOU3BEIECHHE B PsAy IOKOJEHUHN
reHetnueckoi uHbopmanuu. B JIHK mro6oit kietku 3akoaupoBaHa undopmarusi 000 Bcex Oenkax JaHHOTO
OpraHum3Ma, O TOM, Kakue OeNKH, B KakKOM I10C/IeZIOBaTEJIbHOCTY W B KaKOM KOJUYECTBE OyayT
cuHTe3upoBaTbes. [lociieoBarenbHOCT, aMUHOKHMCIOT B Oenkax 3anucaHa B JIHK Ttak Ha3piBaeMbIM
FEHETUYECKUM (TPUILIETHBIM) KOJOM.

OcnHoBHbIM cgoticmeom JTHK sensemcs ee cnocOOHOCTh K PETTUKAIINH.

Pennuxkayuss — 310 mpouecc camoyaBoeHuss Mmosekyn JHK, mpoucxonsimuii moji KOHTpoJieM
¢depmenToB. Peruinkanust ocymiecTBisieTcsl nepe KakIbIM jereHueM sjapa. Haunmnaercst oHa ¢ TOro, 4ro
cnupanb JIHK BpemenHo packpyuuBaercs mon nevictBuem depmenta JHK-nmomumepassl. Ha kaxmoit u3
nenei, 0o0pa30oBaBIIMXCS TIOCJIE pa3pblBa BOJOPOJIHBIX CBSI3CH, MO NPUHIUIY KOMIUIEMEHTApHOCTH
cunTesupyercs nouepusist nens JJHK. MaTtepuanom uis cHHTE3a CIIy’KaT CBOOOHBIC HYKICOTHIbI, KOTOPBIE
€CTh B SApE.
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Cxema pennuxayuu /{THK

Takum o0pa3zom, Kaxzaas MOJUHYKJIEOTHIHAS LEMb BBINOJHAET pOJb Mampuysbl AJs HOBOU
KOMIUIEMEHTapHOH 1ienu (1mo3tomy mpoiiecc yaoenus mosekyn JJHK orHocuTcst k peakuusam mampuunoz2o
cunmesa). B pesynabrare nonydaercs e moiiekyibl JIHK, y ka0l U3 KOTOpbIX ' OJHA LEMb OCTAETCs OT
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POAUTENBCKOW MOJIEKYJIbI (ITOJIOBMHA), & Jpyras — BHOBb CHUHTE3MpoBaHHas. [Ipuuem onHa HOBas Iiemb
CHUHTE3UPYIOTCS CIUIOLIHOM, a BTOpasi — CHayajla B BUJE KOPOTKUX (PparMeHTOB, KOTOPbIE 3aTEM CLINBAIOTCS
B JUIMHHYIO LIenb crheruaibHbiM  pepmenToM— HK-nurazoii. B pesynprare pennukanuu JBe HOBBIC
moutekyasl JIHK npencraBisitor co0oit TOUHYIO KOTIHIO UCXOTHOW MOJICKYJIIBI.

buonorudeckuii cMbIC]I  perIMKalMyd  3akKioyaercss B TOYHOM Tiepeiade  HacyeJICTBEHHOM
nH(pOpPMAIUN OT MATEPUHCKOMN KJIETKH K JIOUEPHUM, UYTO U MIPOUCXOAUT IPHU ACTCHUH COMATUYECKUX KIIETOK.

PHK. Crpoenue monekyn PHK Bo MHOrom cxonno co crpoenuem moiiekyn JIHK. Onnako umeercst u
psan cymectBeHHbIX oTimunid. B monekyne PHK BmecTo ne3okcupr0o3bl B COCTaB HYKJICOTHIOB BXOIUT
pub03a, BMecTo TUMUAMIOBOTO HyKjiIeotuaa (T) — ypunumno-seii (V). I'maBHoe ornuune ot JJHK cocrout B
oM, uTo Mosiekyna PHK mpexncrasnser coboit oqny nens. OHaKO ee HyKICOTHAbI CIIOCOOHBI 00pa30BBIBATH
BOJIOPOJHBIE CBSI3U MeXIy coboit (Hampumep, B monekynax TPHK, pPHK), Ho B aTOoM citydae peds uuer o
BHYTPHU-IIEIIOYEYHOM COEJAMHEHUU KOMILJIEMEHTApHbIX HYKIeoTHJ0B. Ilenoukun PHK 3nauutenbHo xopoue
JIHK.

B knerke cymiectByer Heckosibko BujoB PHK, koTopbie paznuuaroTcs 1Mo BEIUYMHE MOJIEKYII,
CTPYKTYpE, PACIIOIIOKEHHUIO B KIIETKE U (PYHKIUSAM:

1. Ungopmayuonnasn (mampuunas) PHK(uPHK). 3ToT B HanboJee pa3HOPOACH 1O pa3MepaM
u crpykrype. uPHK npezacrasnsier co0oil He3aMKHYTYIO TIOJMHYKJICOTUIHYIO 11eTib. OHA CHHTE3UPYETCS B
snpe nipu yaactuu dpepmenta PHK-nonumepassl, kommementapua ydactky JIHK, Ha koTopom mpoucxoaut
ee cuHre3. HecMoTpst Ha oTHocuTenbHO HU3Koe coaepxkanue (3—5% PHK kierku), oHa BBITIOTHSAET
BaOXHEHITYyI0 (YHKIHMIO B KIETKE: CIYXHT B KadecTBe MATpHIbl JUId CHHTe3a O€JKOB, IepeaaBas
undopmaruio 06 ux crpykrype ¢ monekyn JIHK. Kaxnaslii O6emok kimeTku komupyercs: crenuduaeckoit
nPHK, mosromy 4mciio uX TUIIOB B KJIETKE COOTBETCTBYET YHCIY BHIOB OEIKOB.

2. Pubocomnaa PHK (pPHK). 3T0 ogHOIeTIOYEYHbIE HYKJICMHOBBIE KHUCIOTHI, 00Opa3yloIIie B
KOMILJIeKce ¢ Oenkamu puOOCOMBI — Opra-HeJulbl, Ha KOTOPBIX MPOUCXOIUT CHUHTE3 Oenka. PubGocomHbIe
PHK cuntesupyrorcs B sape. Mudopmarusa 06 ux cTpykrype 3akoaupoBana B ydactkax JIHK, xotopsie
PacmoJioKeHbl B 00JIaCTH BTOPUYHOH TMepeTsHkku XpomocoM. Pubocomunie PHK cocrasnstor 80% Bceit PHK
KIIETKH, TIOCKOJIBbKY B KJIETKE HMEETCS OrpoMHOe KommuecTBo pubocom. PubGocomusie PHK oGmamaror
CIIO)KHOM BTOPUYHON W TPETUYHOH CTPYKTYpOH, 0Opasysl MEeTIM Ha KOMIUIEMEHTapHBIX YYacTKax, 4TO
MPHUBOJUT K CAMOOPTaHM3AIMH 3TUX MOJIEKYN B CIIOKHOE 1O (hopme Teno. B cocraB pubocoM BXOIUT Tpu
tuna pPHK y mpokapuor u dwerbipe tunma pPHK y osykapuwor. 3. Tpaumcnopmmuas (mpancgepuas)
PHK(mPHK). Monexyna TPHK cocrour B cpennem u3 80 nyxiieornnoB. Conepxxanue TPHK B knerke —
okono 15% mBceit PHK. ®ynkmuss TPHK — mnepeHoc aMUHOKHCIOT K MecTy cuHTe3a Oenka. Uucio
paznuunbix THNOB TPHK B kiterke HeBenuko (20—60). Bce oHM MMEIOT CXOIHYIO MPOCTPAHCTBEHHYIO
opeanuzayuro. bnazodaps enympuyenoueuxvim 6000-poaHbIM cBs3siM  Mosiekyna TPHK mnpuoGperaer
XapaKTEPHYI0 BTOPUYHYIO CTPYKTYPY, Ha3bIBAEMYIO K1egepHuvim naucmam. TpexmepHas xe moxaens TPHK
BBIITIAAUT Heckoyibko uHave. B TPHK Beizenstor derbipe MNETIM: aKUENTOPHYIO (CIYKUT MECTOM
MPUCOEIMHEHUSI aMUHOKUCIIOTHI), aHTUKOJIOHOBYIO (y3HaeT kojoH B MPHK B mporecce Tpancusiiuu) u 1se
OOKOBBIC.

KounTpoibHbIe BOIpochI:

Kakwue BemectBa Ha3bIBatOT OeKaMu?

Uro Takoe aeHaryparus o6enka?

Kak o0pa3ytoTcst BTopruHas, TpETHUHAs U YeTBEPTUUHAS CTPYKTYphI Oenka?
Kakoe crpoenue nmeet mosnekyna ATD?

Kaxkyro ¢pynkuuto Beimonaser ATD?

Kakue cBs3u Ha3bIBAIOTCSI MAKPOIPTUUECKUMU ?

Kakyto posib BBITIOJIHSIOT B OpraHU3Me BUTAMUHBI?

Kakoe ctpoenue nmeeT HyKJI€oTHa?

Kakoe crpoenue nmeet mosnekyna [JHK?

10 B dem 3akntouaeTcs NPUHIIMI KOMILIEMEHTAPHOCTH?

0N U AL
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11. Yro obmiero u Kakue pa3indusi MMEIOTCS B CTPOSHUH MOJICKYJT
12. JJHK u PHK?

Tema I[IpokapuoTuveckue KJIeTKU

Ilnan:
1. TIpoxapuotsbl.
2. Bupycsl
I[IpokapuoTnueckne KJIETKH - 3TO HaumOolee NPUMHUTHBHBIE, OYEHb MPOCTO YCTPOCHHEIE,

COXPaHSIOIIME YepPThl TIIYOOKOW JApEeBHOCTH OpraHnm3Mbl. K mnpokapuoTHdeckuM (WM JOSACPHBIM)
OpraHu3MaM OTHOCST OaKTepUM M CHHE3eJeHble Bojopochu (uuaHobakrepuu). Ha ocHoBaHMu oOuIHOCTH
CTPOEHHUS M PE3KUX OTIMYUM OT APYruX KIETOK MPOKAPUOTUYECKUE BBIIEISIOT B CAMOCTOSITEIbHOE 1[apCTBO
TPOOSHKH.

PaccMmoTpum cTpoeHre MPOKAPHOTHYECKOH KJIEeTKU Ha TpuMepe Oaktepuil. ['eHeTnueckuii anmapar
npokapuotuyecko kierku mnpexacrasieH JHK eamHCTBEHHON KONBIEBOM XPOMOCOMBI, HaXOAUTCS B
UTOIUIa3ME M HE OTTpaHUYEeH OT Hee oOosyoukoil. Takoi aHasor spa HasbiBaioT Hykieougaom. /JHK ne
o0pa3yeT KOMIUJIEKCOB ¢ OeJIKaMu ¥ TI03TOMY BCE€ T'€HBI, BXOJSIIME B COCTaB XPOMOCOMBI, "paboTaroT", T.€. ¢
HUX HENPEPBIBHO CYUTHIBAETCS MH(POpMALIKSL.

IIpokapuoTnyeckasi KjaeTKa OKpYXeHa MeMOpaHOH, OTIEISIONIEH MHUTOIIa3My OT KJIETOYHON
CTEHKH, 00pa30BaHHOM U3 CJI0XHOI0, BHICOKOIIOJMMEPHOIO BellecTBa. B muroruiasme oprasemu maio, HO
MPUCYTCTBYIOT MHOTOYMCIIEHHBIE MEJIKHE puO0OCOMBI (OakTeprualibHble KieTku coaepxat oT 5000 mo 50 000
pubocom).

CtpoeHne nMpoKapuOTUUECKON KIETKH

1- KAeMOYHAsl CMEHKA, 2-HAPYHCHASL YUMONIASMAMUYECKAs

Membpana, 3-xpomocoma(konvyesas moaexyia JHK), 4-

pubocoma, 5-mezocoma, 6-8nAYUBAHUE HAPYIHCHOU YUINONIASMOMULECKOU MeMOpanbl, 7-6aKyonu, 8-
HC2YMUKYU, 9-CMONKU MeMOpan, 8 KOMOpPvLX 0CYUjecCmensemcs homocunmes

IuTomasma MIPOKAPUOTUIECKOM KIETKH MPOHM3aHA MeMOpaHamH, o0Opa3yronmmMu
SH/IOTIJIA3MATUYECKYIO CE€Th, B HEH M HAXOATCS puOOCOMBI, OCYIIECTBIISIONINE CHHTE3 OSIKOB.
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BuyTpenHsisi yacTh KJIETOYHOM CTEHKH MPOKAPUOTHUYECKON KIIETKH MpeACTaBieHa IIa3MaTHYecKOn
MeMOpaHOM, BBIITYMBAHUS KOTOPOM B IUTOIUIa3My OOpa3ylOT ME30COMBI, YYacTBYIOLIUME B IOCTPOEHUU
KJIETOUHBIX TIEPETOPOIOK, PENPOAYKIIUU, U sBIstoTca MecTtoM mpukperienus JJHK. Jlpixanue y 6axrepuii
OCYILIECTBIISIETCS. B ME30COMAX, Y CHHE-3€JIEHBIX BOJIOPOCIIEH B IUTOIIA3MAaTHYECKUX MeMOpaHax.

VYV MHorux Oakrepuil BHYTPH KIETKU OTKJIA/bIBAIOTCS 3allacHble BEIIECTBA: MOJIHCAaXapuibl, KUPBI,
nonugocdarsl. Pe3epBHble BeliecTBa, BKIIOYAsACh B OOMEH BEUIECTB, MOT'YT MPOJJIEBaTh U3Hb KIETKH B
OTCYTCTBHE BHEIIHUX UCTOUHUKOB YHEPTUU.

Kak npaBuio, 6aktepun pasMHOXaroTCs JAejaeHreM HajBoe. [locne ynIMHeHHs KIETKU MOCTETEHHO
oOpa3yeTcsi TMoIlepedHas Ieperopojka, 3akiajJbIBaloNlascs B HaIlPABIEHUU CHApY)XU BHYTPb, 3aTeM
JOYEPHUE KIETKH PACXOASATCS WM OCTAIOTCS CBSA3aHHBIMH B XapaKTEPHBIE TPYIIIBI - I[ETOYKH, TTAKETHI U T.JI.
Bakrepus - kumeunas nanodka Kaxasie 20 MUHYT yIBAMBA€T CBOK) YHUCICHHOCTD.

Jnst Gaktepuii xapakTepHO cropooOpazoBanue. OHO HAUYMHAETCA C OTIIHYPOBBIBAHUS YaCTH
LUTOIIa3Mbl OT MaTEPUHCKOM KieTku. OTIIHYpOBaBIIAsCS YacTh COAEPKHUT OJUH T€HOM M OKpYyKeHa
LUTOIJIa3MaTHYECKOM MeMOpaHOW. 3areM BOKpPYT CIOpBI BBIpAacTaeT KIETOYHAsl CTEHKAa, HEpeIKo
MHOTOCJOWHasg. Y OakTepuii HaOII0aeTCs MOJIOBOH Tpoiiece B (hopMe oOMeHa reHeTHIeCKON nHpopmMaluei
MEX]ly IByMsl KileTkaMu. [1010B0#1 npoliecc NOBbIIIAaeT HACIEICTBEHHYI0 H3MEHUYUBOCTh MUKPOOPTraHU3MOB.

BoJIbIIMHCTBO JKMBBIX OPraHU3MOB OOBEAMHEHO B HAALIAPCTBO  KapuOT, BKIIOYAIOIIMX LapCTBO
pacTeHuil, rpuOOB U KUBOTHBIX. DYKAPUOTHUECKUE KJIETKH KpYyIHEe MPOKAPHOTHYECKUX KJIETOK, COCTOSAT
13 MOBEPXHOCTHOIO anmnapaTta, sJpa ¥ [UTOILUIa3MBbl.

Bupycsl

BriepBeie BUpYCHI (OT JATUHCKOTO Virus — si71) ObUIH Oonmucanbl pycckuM 0otanukom J[.W. iBaHOBCcKUM
B 1892 romy. YdeHslii oOHapyxwi, 4To BO30yauTeNnh TaOAa4HOW MO3aWKH MPOXOJUT CKBO3b (DHUIIBTP,
3anepkuBatonuii 6akrepun. OH mokaszaj, yTo npoduibTpoBaHHBI depe3 GapdopoBbiii GUIBTP IKCTPAKT
pacTeHuil Tabaka, 3apak€HHBIX TAa0AYHOW MO3aMKOM, COXpaHSET CIIOCOOHOCTh BBI3BIBATH 3a00JIEBAHHE Yy
310pOBBIX pacTeHuil. OunbTpyromuiics Bo30yIuTeNb Alypa KPyIHOTO poraroro ckota Obll OOHapyXeH B
1897 rony nemernkum 6aktepuonorom . Jlepdaepom. Jlo oTKpeITHS MPUpOALI BUPYCOB B KoHIIe XIX Beka,
TEPMUHOM «BUPYC» OOO3Ha4Yaiu JH0Oble WMH(MEKIIMOHHBIE areHThI, BBI3BIBAIOIINE 3a00JieBaHMs. TOJIBKO
HauuHas ¢ 1898 rona, kornga royutanickuit 6oraHuk M. beilepuHk nan HazBaHue BO30OyauTento TabauHOM
MO3aUKU «(QHIBTPYIOLIETOCs] BUPYCa», MOHIATHE «BUPYC» MPUOOPENIO TOT CMBICI, KOTOPBIA BKJIAJBIBAIOT B
Hero ceiiyac. [lepBbiM OOHApPYKEHHBIM BHPYCOM HYEJIOBEKAa CTall BUPYC KENTOW Jmxopaaku Viscerophilus
tropicus (TIPOSIBIISIOIIMICS JTUXOPAJAKON U KENTYX0M), OOHAPYKEHHBI aMEepUKaHCKUM Xupyprom Y. Pugom
B 1901 rony.

Bupycel npeacraisior co6oii MUHUMAIBHYIO (HOpMY KU3HH (BIPOYEM, O TOM, HACKOJIBKO MOXKHO
OTHOCHUTbH BUPYCHI K (hopMaM >KM3HH, 10 CUX IOp BEAYTCS CIOPbI), SABISASACH HEKJIETOYHBIMU OPIaHU3MaAMHU.
Onu o00mamar0T TOJNBKO CaMbiM HEOOXOAMMBIM HAOOPOM  COCTABJISIFONIMX, TPEOYIOMIMXCA IS
Napa3UTUYECKOT0 CYIIECTBOBAHUS U BOCIIPOU3BO/ICTBA.

Bupycsl oueHb Manbl — UX pazMepbl KOJIEOIIOTCS B Mpeiesax oT JECSITKOB JI0 ThICSY HAHOMETPOB.

Tunu4HbI BUPYC COCTOUT U3 T€HETUYECKOT0 MaTepuaa, IpeicTaBIeHHOro B Buae Moiekyssl JJTHK
wm PHK (IHK u PHK BupycoB mpu 3TOM KpaiiHe pa3HOOOpa3HBI 1O CTPOSHHIO — OJHOHUTEBBIC U
JIBYHUTEBbIC, 3aMKHYTbIE B KOJBIIO M T.I.) M YINAaKOBAaHHOTO B KarchJ - OEIKOBYIO O00O0JIOUKY, 4acTo
COJICPKALLYI0 BKJIFOYEHHUS MOJIEKYJl JIMIKJIOB W YIJIEBOJAOB. B OTiIMYME OT KJIETOK, BUPYChl HE MOTYT
conepxarb ogHoBpemenHo u JIHK, m PHK. Buyrpu kancuma Moryr HaxoIuTCs HEOOXOAMMBIEC IS
peruMkanuu BUpyca Oenku, Takue kak (epment oOparnas tpaHckpunrtasza (RT, ot reverse transcriptase),
xapakrepnas qist PHK-perpoBupycoB m HeoOxomumast ansi oOpasoBanus Mousekynsl JIHK mo matpune
BupycHoii PHK B 3apakeHHOH KileTKe-Xx034uHE. Y MPOCTEHIINX HUTEBUIHBIX WIN NAJIOYKOBUIHBIX BUPYCOB
OETKOBBIC KOMITOHEHTHI KallCH/la CBSI3aHBbI C HYKJICMHOBOW KHCJIOTOW HEKOBAJICHTHBIMU CBS3SMH, 00pa3ys
CHOUPATIBHYIO HYKJIEONPOTEHUHOBYIO CTPYKTYPY, Ha3bIBAEMYIO HYKJICOKANCUIOM. Y MHOTHUX BUPYCOB KalCH]l
MOKPBIT JIOTIOTHUTEIBHON 000J0YKOM, HA3bIBAEMON CYMEPKAICHIOM WJIH TEMJI0COM, KOTOpask COCTOUT W3
JTUNHIHOM MeMOpaHbl 3apaKEHHOMN KIETKU U BUPYCHBIX OENKOB. B mpocTpaHCTBe MEXTy CyNEepKancuaoM u
KalCUJOM pacrojaraeTcsi OenkoBblid mMarpukc. CymepkarncuJl MOXKET HMETb IOBEPXHOCTHBIE BBICTYIIHI,

18



Ha3bIBaeMble IIUMAMHU WM TerioMepamu. [1o Hanuyuio Win OTCYTCTBUIO CyNEpKaIlCUAa BUPYCHI Pa3iemsioT
Ha JIBa THMAa: 000JI0YEUHbIE WU MOKPBIThIE BUPUOHBI (T1OAABIISIONIEE OOJIBIIMHCTBO BUPYCOB KMBOTHBIX U
yeJioBeKa) U 6e3000.104eYHbIe WM HeNOKPbIThbie BUPUOHBI.

Cpenu BHpYCOB, JIMIIEHHBIX OOOJOYKH, MO (OpME KaICHIOB pa3IMyalOT TPU OCHOBHBIX THUIA:
MaJOYKOBUJIHbIE (HUTEBUIIHBIE), chepruueckue (MKOocadIpruuecKkue) u OyIaBOBUIHBIE (KOMOMHUPOBAHHBIE).
[TanouxkoBuIHBIE BUPYCHI, TAKHE KAK XOPOIIO N3YUYEHHBIH BUpYC TabauyHON MO3auKH, 00J1aAat0T CIUPATIbHBIM
TATIOM CHMMETPHH: BHYTpHU O€IKOBOH 000yI04KM HaxomuTcsi crupanbHas mojekyna PHK. B kancumax
cheprueckux BHPYCOB T€HETHYECKHMH MaTepuall He CBSI3aH WJIM Cla0o CBsi3aH ¢ OeakamMu OOOJOYKH.
Karncuapl BUpycOB 3TOro THIa HEpeAKO OO0JIaar0T MKOCa’ApUyYecKuM TunoMm cummerpuu. K Bupycam
cepuyeckoro TUIMA OTHOCATCS, HampuMmep, aaeHOBUPYCH, Bbi3bBaomue OPBU. Crpykrypa kamcuaa
aJICHOBUPYCOB HMEET CJIO)KHOE CTPOCHHE: B BEpPUIMHAX HKOCAdJEPOB HAXOIATCS KJIAacTepbl OEIKOB -
MIEHTOHBI, COZEp)KAlllie B OCHOBAHMM TaK Ha3biBaeMble (UOPBI - CTEP)KHU C YTOJIIICHUSIMM Ha KOHIaX.
Bupychl, cocrosiue u3 CTpyKTyp pa3iMyHOro THMA (CIUPaIbHBIX, HKOCA3PUUYECKUX U JOTOJHUTEIbHBIX
o0Opa3oBaHuil), OTHOCATCS K OylaBoBUAHOMY TUIy. K BUpycam 3Toro Tuna npuHaaiexar HEeKOTOpbIe BUPYCHI
OakTepuii, UMEIOIINe CIEeIUaTbHOEe Ha3BaHWE - OakTepuodaru win npocto (arum (0T rped. «daroc» -
nokuparomuii). bakrepuodaru 3Toro TUma CoCTOAT U3 UKOCAdAPUUECKON TojoBKU ¢ Mosekynoir JJTHK wmm
PHK BHyTpu, HnpuMBbIKaroled K CHUPaIbHOMY XBOCTY, Ha KOHIIE KOTOPOIO MMEETCS TI'€KCaroHajJbHOE
IUIOCKOE 00pa30BaHKUe ¢ XBOCTOBBIMU OTPOCTKAMMU.

OO6omouka TOKPBITHIX BUPYCOB, WM CyMepKarcua, oOpa3oBaHa JUMUAHBIM OHCIOeM M3 MeMOpaH
3apa)keHHBIX KJIETOK CO BCTPOCHHBIMH B HEE€ BUPYCHBIMU U KJIETOUYHbIMM Oesikamu. [TOKpbITbIE BHPUOHBI
00J1aIat0T OMPEEICHHBIMU TMPEUMYIIECTBAMH TIepe]l HEMOKPHIThIMU. O00J0YKa TMpUIaeT UM OOJIBIIYIO
YCTOHYMBOCTh K BO3JICHCTBUIO KJIETOYHBIX (PEpPMEHTOB U JIEKapCTBEHHBIX cpeAcTB. Cynepkancusl
MOKPBITHIX BUPYCOB YacTO COJEpPKAT MOBEPXHOCTHBIE BBICTYIIBI, HAa3bIBAEMble HIMIIAMU WM IETIJIOMEPAMHU.
[lerutomepsl COCTOSAT W3 BHUPYCHBIX TJMKONPOTEMHOB W CIYXaT JIs Y3HaBaHUS M IOCJIEIYIOIEro
MHOUIPOBAHUS KJIETOK-X034€B. [lOKpbIThIE BHPYChl MOTI'YT HMETh NaJOYKOBUIHYIO, C(hepHuecKyr u
OynaBoBUAHYIO (OpMY Harogo0ue HEMOKPBITHIX BHPYCOB, @ MOTYT 00aaTh 00Jiee CIOKHBIM CTPOCHUEM,
KaK, HampuMmep, MOKCBUPYCHI (BO30yauTenu ocmbl). [ €HOM MOKCBUPYCOB YIaKOBaH C MOMOIIbIO0 OEIKOB B
KOMIAKTHYIO CTPYKTYPY - TaK Ha3bIBa€MbId HYKJICOWJ, KOTOPBIA OKPYXKEH MeMOpaHOW M TpyOdaThIMU
o0pa3oBaHusMU. Bupyc nMeeT BHEIIHIOK 000I04KY ¢ OOJIBIITUM KOJTUYECTBOM BCTPOCHHBIX B HEE OCITKOB.

Kaaccupukanus u pa3MHOKeHUE BUPYC

B3aumopeiicTBre BUPYCOB C KJIETKaMHU

JKv3HEeHHBIE ITUKIIBI BUPYCOB MOTYT CHIIBHO Pa3lIn4aThCsl y Pa3HbIX BHJIOB.

HaumbGonee TumuuHbBIA mpolecc TONMAAaHUs BHpPYca B KIETKY HAYMHACTCA C MPUCOCITUHEHHS
BUPYCHOTO Kalcuja K CHenu(GUYHOMY JJs JaHHOTO BHUpyca pernentopy (OOBIYHO TIMKOIPOTEHHOBOU
OPHUPOJIBI), HAXOMALIEMYCS Ha TMOBEPXHOCTH MEMOpaHbl KIIETKU-MUIIEHU. [IpOHMKHOBEHHE B KIETKY
MPHUCOEIMHEHHOT0 K MeMOpaHe BHpyca MPOUCXOAMT 3a CUET DHJIOIMTO3a (3aXBaTa KIIETKOH BHEIIHETro
MaTepuaiia IMyTeM O0Opa3oBaHUS MEMOpaHHBIX BE3UKYJ, WJIH IY3bIPbKOB), WM CIHSHUS KICTOYHOU
MeMOpaHbl U 000JI0YKH BHpYyca. BHYTpH KIETKU-X035MHA BUPYCHBIN KaICH pa3pylIaeTcs MoJl AecTBUEM
KIETOYHBIX (DEPMEHTOB, BBICBOOOKIAs BHPYCHBIH T'E€HETHMYECKHUH MaTepuan, Ha OCHOBE KOTOPOTO
cunresupyercss MPHK (3a uckmouenunem (+)oHPHK BupycoB) m 3amyckaercss oOpa3zoBaHHE BUPYCHBIX
OENKOB M pEIUTUKAIUsl BUPYCHOTO T€HOMa. 3aTeM cileayeT cOOpKa BHUPYCHBIX YAaCTHIl C TOCIEAYIOIUM
3TanoM MoIu(UKalUu BUPYCHBIX OEIKOB, XapaKTepHbIM JuIs MHOTUX BupycoB. Hampumep, st BUY stor
9Taln, Ha3bIBa€MbI TaKXK€ CO3PEBAaHUEM, NPOMCXOJUT IOCIE BBICBOOOXKIECHUS 3apa)KCHHON KJIIETKOU
BUPYCHOW YacTHIIbI. BBIX0/ rOTOBBIX BUPHOHOB U3 3apPaKEHHON KJIETKH YacTO COMPOBOXK/IAETCS €€ JIU3UCOM
(paspymienrem). OO0o0J04€UHBIE BHUPYCHI, KaK TMPABUIIO, BBICBOOOXKIAIOTCA W3 KIETKUA IOCPEICTBOM
MIOYKOBAHUS, BO BPEMsi KOTOPOI'O BUPYC OOpeTaeT CBOIO MEMOpPaHHYIO 00OJIOYKY CO BCTPOEHHBIMU B HEe
BUPYCHBIMHU TJIUKOIPOTEUHAMH.

HekoTopsle BUpPYChl MOTYT MEPEXOJUTh B JATEHTHOE COCTOSIHWE, HAa3bIBAEMOE MEPCUCTEHLIUEH IS
BUPYCOB SYKapuoOT W JIM30reHuen ans OakrepuodaroB. ['eHOM TakuxX BUPYCOB BKIIIOUAETCS B COCTaB
XPOMOCOMBI KJIETKM-XO35IMHA. 3aTeM BO3MOXKHBI JIBa BapHaHTa pa3BUTHs 3a0ojeBaHus. B onHux ciaydasx
KJIIETKH, COJIeprKalllie BUPYCHbIE T€HOMBI B COCTaBE CBOMX XPOMOCOM, JIEJATCs, 00pa3ys JOUepHUE KIETKHU C
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BUPYCHBIMU reHaMu. [lpu ompeseneHHbIX 00CTOATENbCTBAX BUPYCHBIE T€Hbl HAYMHAIOT aKTUBHO padoTaTh,
YTO MPUBOAUT K 00OPA30BaHUIO HOBBIX BUPHOHOB M K T'MOETU MH(YUIMPOBAHHOM KIETKU (MIPUMEHUTENBHO K
OakTeprodaram TOT MPOIECC HA3bIBACTCS INTUUECKOM cTaauei). BoamMorkeH apyroii BapuaHT, Ipu KOTOPOM
BUPYCHBIE T'€Hbl B 3apa)KCHHOM KJIETKE MOCTOSHHO pabOTaOT, MPOM3BOJS HOBBIE U HOBBIE IOKOJICHUS
BUpHOHOB. MH(unupoBaHHass KiIeTKa INpU 3TOM cO BpeMeHeM mnorubaer. Takas cxema XapakTepHa,
HaIpuMep, Ui peTPOBUPYCOB.

Ha BHyTpuKII€TOYHOM YpOBHE OOPOTHCS C BUPYCOM MOMOTAIOT 0COOBIEe OENIKH - UHTEPHEPOHBI, KOTOPHIE
aKTUBUPYIOT CUCTEMbl UMMYHUTETA U MOJIABJISIOT CUHTE3 BUPYCHBIX OEJIKOB, TAKUM 00pa30oM MPENsATCTBYS
pa3MHOXeHUIo Bupyca. Kpome 3Toro, 3apakeHHast BUPYCOM KJIETKa-XO03sIMH SKCKPETUPYET UHTEp(HEpOH B
MEXKJIETOUYHOE MPOCTPAHCTBO, TJI€ OH BO3/IEUCTBYET Ha COCEHUE KIIETKH, JI€71asi UX HEBOCIIPUUMYHUBBIMH K
Bupycy. [loBpexxaeHusi, HaHECEHHbIE KJIETKE BUPYCOM, MOT'YT aKTUBHPOBATh MOJIEKYJISIPHYIO CUCTEMY
BHYTPEHHETO KJIETOYHOTO KOHTPOJISI, HAPABJISIONIYIO KJIETKY Ha IyTh arnonTo3a ((pu3noiornyeckon
ru0enn). MHOTHE BUPYCHI, TAKME KaK MTMKOPHABUPYCHI M (PJIaBUBUPYCHI, 001a1al0T CUCTEMaMH,
MOJIABJISIOIIMMU CUHTE3 UHTEP(PEPOHA U TIO3BOJISAIOIIMMHU N30€XaTh 3aIlycKa aronTo3a KJIEeTKU-X0351Ha.

Ha crioco6HOCTH Opranu3ma BbIpabaThiBaTh crieliM(UUYEcKre aHTUTEIa B OTBET Ha IPOHUKHOBEHUE
B HEro BO30yAMTENS OCHOBAaH METOJ 3alllUThl HACEJIEHHs OT MAacCOBbIX HH(EKIUH - BaKIMHALNA,
HCKYCCTBEHHO CTUMYJIMpYIOLIasi BbIPAOOTKY aHTHUTEI MPOTUB KOHKpeTHOro Bo3Oynutens. Tak, myrem
MaccoBOHM BaKLMHAI[MK, BO BCEM MHUpPE OBLIO MPAKTUYECKU JMKBUIUPOBAHO 3a00JieBaHUE HATypaIbHOU
«YEPHOI» OCIIOH.

Bose3nu, BeI3bIBaeMble BUpyCaMu

Cpenn HaumboJiee pacmpoCTpaHEHHBIX BHPYCHBIX 3a00JIEBaHMM BCEM TE€YAJbHO HW3BECTHBI
pecniuparopusie nadeknun uau OPBU. Het vu omHoro uesnoBeka, XoTh pa3 He nepedonesmiero OPBU. B
HacTosiiee Bpemsi u3BecTHO 6osee 300 pa3iavyHBIX MOJATHIIOB BUPYCOB, MPHHAUIEKAIIUX K 5 OCHOBHBIM
rpynnaM u BbibeBatomux OPBU: sTo Bupychl maparpunma, Tpummna, ajJeHOBHUPYCHI, PUHOBUPYCHI U
peoBupychl. Bce oHM O4eHb 3apa3Hbl, TaK Kak MEpeNaloTCsi BO3AYIIHO-KAaleIbHbIM IMYyTEM U KOHTaruo3HO
(HampuMep, Yepe3 PYKOIMOXkKaTHe), U YCTOMYMBBI K aHTHUOMOTHKaM. BocmnpuumumBocth kK OPBU ouens
BBICOKA, OCOOCHHO Yy MajeHbKkux jereil. OcHoBHbIME cumnToMamMu OPBU sBisitoTCst HacCMOpK, Kaiielnb,
YHXaHUEe, TOJIOBHAsE 00Jb, OO B TOPJIE, YCTAIOCTh, BHICOKAsI TEMIIEpaTypa. XOTs B KIMHHYECKOM TEYCHUU
pa3HBIX PECIMUPATOPHBIX WH(GEKIUH eCTh MHOTO 00mIero, 00Jie3HU, BbI3BAaHHBIC ONPEACICHHBIMU THITAMU
BUPYCOB, MMEIOT CBOM OcOOeHHOCTH. J[isi rpumma XapakTepHO OCTpOE Hadyalo, BBICOKAs TEMIIeparypa,
BO3MOKHOCTh Pa3BUTHS TSDKEIBIX (OpM OOJNIE3HH U OCIIOKHEHUH, MPHU Maparpuire Te4eHue 0ojee JIerKoe,
YeM y IpHUIINa, OAHAKO Pa3BUBAETCSA BOCHAJIECHUE TOPTAHHU C PUCKOM yIYLIEHUs y AeTeil. [l aaeHoBUpyCHOM
MH(PEKINN XapaKTepHO MEHEee BBIPAKEHHOE, YeM Y TpUIINA, HA4ajlo, HO €CTh PUCK Pa3BUTUS aHTUHBI U
MOpaXeHUsT JMM(ATHUYECKUX Y3JI0B, KOHBIOHKTUBBI TJIa3, Pa3BUBAETCS CUJIbHBIH HACMOPK, BO3MOXHO
nopakeHue nevyeHu. MHdeknus pecnupaTropHo-CHHIMTHAILHBIM BUPYCOM XapakTepusyeTcs 0oiiee JerkuM u
JUTATENBHBIM, YeM Y TPUIIA, TEYCHUEM. 3apa)KeHHE STUM BUPYCOM HPUBOAMT K MOPAXKEHHIO OPOHXOB U
OpPOHXMOJI, YTO YPEBATO PA3BUTHEM OPOHXOMTHEBMOHUHU.

Bupychl JKMBOTHBIX MOTYT CTAaHOBHUTHCS OIACHBIMH JUIS 4YEJIOBEKa B Cllydae HUX MyTalud U
pexomOuHauu. Tak, NTHYMNA TPUII TPUBOAUT K ObICTPON THOENH JOMAIHEH NTHIbI, a Y AUKHUX MTHI] OH
MOJKET U HE BBI3bIBATh 3a00JICBaHMS, HECMOTPS HA €r0 HOCUTENILCTBO. BBI3BaBIIMII HECKOJIBKO JIET Ha3al
CEHCAIIMIO0 BUPYC aTUIUYHON MHEBMOHHUH OKA3aJICsi MyTHPOBABIIMM BapUaHTOM BHUPYCa KUTANCKUX BUBEPP.
He rosops yxe o BUY, nepsuunas popma KOTOpOro sBisieTCs BUpycoM nMMyHoaedunuta ooesnsin (BUO).

Bupychbl coBeplIeHHO pa3HBIX THIIOB MOTYT BBI3bIBATH OOJE3HM C NPAKTUYECKH OMHAKOBBIMU
cumntTomamu. Hampumep, nmpuunHo# renatuta (BOCHajieHUs MeUYeHN) MOTYT ObITh BUpYchl renatuta A, C u
E tunos, npunaanexaime K Tpem pa3HbiM cemeiicTBaMm (+)oHPHK-copepkammx BUpPYcOB, pUYEM BUPYC
renatuta C MOKPHIT JUTONPOTEHIHON 000JI0UKOM, a y BUPYCOB renatuta A u renaruta E oHa OTCyTCTBYeT.
Bupyc remarura B - perpouansiii Bupyc, npuHamiexamuii k rpymnmne VII mo knaccuduxamuu bantumopa.
OTOT mpUMep WUIUTIOCTPUPYET TOT (aKT, YTO HUYEro OOIIero Mexay coO0Oi He MMEIOIIUEe BUPYChl MOTYT
BBI3BIBATH CXO0XKHE 3a00JI€BaHUSI.

C npyroil CTOpPOHBI, HOXOXHE BUPYChl MOTYT OBITh MPUUMHOW CaMBIX pa3IM4YHBIX OOJE3HEH.
Hanpumep, nukopHaBupycsl, Bxojsiiue B cemeiictBo (+)oHPHK-coaepkaiux BUpycOB U UMEIOLIUE OUYEHb
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MIOXO’KME BHUPHUOHBI C MPAKTUYECKU HJIEHTUYHBIMU TE€HOMAaMH, BbBI3BIBAIOT IOJIMOMHENIUT, MHOKApIMT,
nabeT, KOHBIOHKTUBUT, MPOCTY/IHBIC 3a00JIe€BaHus, ALY, TENaTUT U Ipyrue OOJIE3HU.

Bupychsl u3 cemeiicTBa BUPYCOB reprieca TakKe BbI3BIBAIOT BeCbMa pa3zHOOOpasHble 3a00JI€BaHUS.
Bupyc mpocroro repmneca 1 tuma (BIII'l) cymecTByeT B MHPUIIMPOBAHHBIX KIETKAaX, KaK IMPaBUIIO, B
JAaTeHTHOW (opme, pU U3MEHEHUH MMMYHHOI'O CTaTyca XO35MHa BbI3bIBas XapaKTepHbIE BBICHIIAHUS Ha
Koxe (Bupyc); Bupyc Bapuiesuisl (Varicella zoster virus - VZV) sBisieTcst BO30yauTeneM BETPSIHOM OCTIBI, a
BUpYC OnmredH-bapp npUBOAUT K MHPEKIIMOHHOMY MOHOHYKJIE03Y, COIPOBOX/AIOLIETOCs BOCIAJICHUEM
mumpoysnoB. HocutenbcTBo Bupyca VZV MOXKET CMEHUTHCS €ro peaKkTUBAIMEH, YTO NPHUBOIUT K
BO3HUKHOBEHHIO JPYroro 3a00JIeBaHUsl - OMOSICHIBAIOLIETO JIMINIAsl, COMPOBOXK/AIOLIETOCS MOSBICHUEM Ha
KOK€ JIOKAJTM30BAaHHBIX YYaCTKOB BOCIAICHUS C My3bIPbKaMH, HATIOJTHEHHBIMH MTPO3PAYHOHN JKUIKOCTBIO.

KoHTpoJ/ibHBIE BONIPOCHI:

1. Kakwue opranuzmbl OTHOCATCS K TpOKapuoTam?

2. MOHO JI1 BUPYCHI CUUTATh 0CO00H PopMOil sku3HU?

3. Kak Bupychl pa3sMHOXKar0TCs?

4. Kakue Bupyc Ha3pIBalOT OakTepruodaramu?

Tema DykapuoTuyeckasi KjieTKa
Ilnan:

1. DuapomiazMaTn4yecKkas CeTh
Amnmnapar I'osabaxn
JIn30coMBbI
MurtoxoHapuu
IL1acTuaml
Puodocomel
KneTrouHblii meHTp
Opradouanbl 1BUKeHU S
Crtpoenue u GpyHKUMH AApPa

RTINS WD

Opranouabl — TIOCTOSIHHBIE, O0053aTENIbHO MPUCYTCTBYIONIUE, KOMIOHEHTHI KIIETKH, BBITIOTHSIOIINAE
cnenuduueckre GyHKIHH.

Suoonnazmamuueckasn cemso

Jupomnasmarudeckasa cerb (IIIC), wmm suaomnasmarudeckuii  perukyaym  (OIP), —
omHOMeMOpaHHbIi opranous. IlpencraBiser coboil cucremy MemOpaH, (GOPMUPYIOMIMX <IIHCTEPHBI» H
KaHaJIbl, COEIMHEHHBIX JIPYT C APYrOM M OIPaHUYUBAIOIIMX €IMHOE BHYTPEHHEE MPOCTPAHCTBO — IOJIOCTU
OIIC. MemOpaHBbI ¢ OTHOM CTOPOHBI CBS3aHBI C IIUTOIUIA3MATUYECKOW MEMOPAHOMH, ¢ IPYTroil — C HApy>KHOM
snepHoit MmemOpanoil. Pasnuuaror nBa Buma OIIC: 1) mepoxoBaras (rpaHyssipHasi), coAepsKaiias Ha CBOer
MMOBEPXHOCTH pUOOCOMBI, U 2) Tiajakas (arpa”yssipHas), MeMOpaHbl KOTOpOH puOOCOM HE HECYT.

@®yHkuuu: 1) TpaHCHOPT BELIECTB U3 OJHOM YacTH KJIETKU B APYIYIO, 2) pa3J/ieJIeHUe UTOILIAa3Mbl KIETKU
Ha KOMIApPTMEHTHl ( «OTCEKHW»), 3) cuHTEe3 yriaeBoaoB W JunumaoB (rmankas DIIC), 4) cunte3 Oenka
(mepoxosatas II1IC), 5) mecto oOpa3oBanus anmnapara [ onbmKH.

Annapam I'016051cu

Amnapar Doabmku, wim kommieke Ioabaku, — oxHomemOpansbiii opranoun. I[IpencraBnser coboit
CTONKHM VYIUIOIIEHHBIX «LUUCTEPH» C paclIMpeHHbIMH KpassMu. C HHUMH CBs3aHa CHUCTEMA MEJIKUX
OJTHOMEMOpaHHBIX MYy3BIPKOB (IMy3bIpbku [ onmbmku). Kaxknmas cromka OOBIMHO COCTOMT U3 4-X—0-TH
«IUCTEPH», SIBISETCS CTPYKTYpHO-(DYHKIIMOHANBHOW eAMHUIEH ammapara [OnbpIKM H Ha3bIBaeTCA
JTUKTHOCOMOM. UHCIIO TUKTHOCOM B KJIETKE KOJEOIETCSl OT OJHOW J0 HECKOJIBKHX COTEH. B pacTUTEenbHBIX
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KJIETKaX TUKTHOCOMBI 000COOJIEHEI.
1 2 56 3 4

Amnmnapat ['oabp1ku 00BIYHO PacHoOIOKEH OKOJIO KJIETOYHOrO sifjpa (B JKMBOTHBIX KJIETKaX 4acTo BOJIM3H
KJIETOYHOTI'O LIEHTPA).

@Oyukuuu annapara [oabaku: 1) HakoruieHWe OENKOB, JIMIMUAOB, YIJIEBOAOB, 2) MOAH(HUKAIHS
MOCTYNHBIINX OPraHUYECKUX BEIECTB, 3) «yMaKOBKa» B MeMOpaHHbBIE MYy3BIPHKU OEJIKOB, JUMUJIOB,
yraeBoJaoB, 4) cekpenusi OEIKOB, JIMIUAOB, YIJIEBOJOB, 5) CHHTE3 YIJIEBOJOB M JIMMUAOB, 6) MECTO
oOpazoBanus mmu3ocoM. CekpeTopHast pyHKIUS SBISIETCS BKHEUIEH, modToMy armapat ["oib1Ku XopoIio
Pa3BUT B CEKPETOPHBIX KIIETKAX.

Juzocomo

JInzocombl — oHOMEMOpaHHbIe opraHoubl. [IpencraBistor co0oit Menkue my3bipbku (muametp ot 0,2 10
0,8 MKM), copepikalie HabOp TUAPOTUTHUECKUX (epMEHTOB. DEepMEHTHI CHHTE3UPYIOTCS Ha MIEPOXOBATOM
OIIC, nepemeniarorcst B anmapar ['oJbKH, TAe MPOUCXOAUT UX MOIU(DUKAIUS M YyIIaKOBKa B MEMOpaHHbIE
My3bIPbKH, KOTOpBIE IOCIE OTJENEeHUs OT ammapara [OnbJKM CTaHOBATCS COOCTBEHHO JIM30COMaMH.
JIuzocoma moxet comepkarb oT 20 10 60 pa3nMuHBIX BUJIOB THAPOJUTHYECKUX (pepMeHTOB. Paciierienne
BEIIECTB C IOMOIIBIO (PEPMEHTOB HA3bIBAIOT JIM3HUCOM.

Paznuuaror: 1) mepBuYHBbIE JIN30COMBI, 2) BTOPHYHBIE JU30COMbI. [IepBUYHBIMYU HA3bIBAOTCS JIU30COMBI,
OTUIHYpOBaBIIMecs oT anmapata ['osnbmpku. IlepBudnbIe TM30COMBI SABISIOTCA (AKTOPOM, 0OECIIEUNBAOLIIM
9K30LUTO3 (PEPMEHTOB U3 KIETKH.

BTOpI/ILIHI)IMI/I Ha3bIBAKOTCsA JIM30COMBI, 06p330BaBHII/ICC}I B pPE3YJbTAaTC CIUAHUA ITCPBUYHBIX JIM30COM C
OHAOLMTO3HBIMU BAKYOJISIMHU. B stom CJIyda€ B HUX HPOUCXOJUT NMEPCBAPUBAHHUEC BCUICCTB, IMOCTYIIMBIIUX B
KIICTKY IIYTEM (barouHTo3a WJIM IIMHOIUTO34a, ITO3TOMY UX MOYKXHO HAa3BaThb MUUIICBAPUTCIbHBIMHA BAKYOJISIMU.

ABTOdarusi — npoiecc YHUUTOKEHUs HEHYKHBIX KlleTKe cTpyKTyp. CHauana nojyiexalias YHUUTOXEHHUIO
CTPYKTYpa OKpY’KaeTcsi OJUHApHON MeMOpaHOH, 3aTeM o0pa3oBaBIIasicsi MEMOpaHHasl KalcyJsa CIMBAETCs C
MIEPBUYHOMN JTU30COMOM, B PE3YJIbTaTE TaK)Ke 00pa3yeTcs BTOPUYHAS JIn30coMa (aBTodarnyeckasi Bakyolsib), B
KOTOPOM 3Ta CTPYKTypa nepeBapuBaercs. [[poayKkThl nepeBapuBaHusi yCBanBalOTCS UTOIIA3MON KIETKH, HO
yacTh MaTepualia TaK M OCTaeTcs HemepeBapeHHOW. Bropuunas sm3ocoma, cojepxamias 3TOT
HEIEpPEeBapEeHHbI MaTepuall, Ha3bIBAETCSl OCTATOYHBIM TeibleM. [lyremM »K30LMTO3a HeENmepeBapeHHbIE
YaCTHIIbI YIAJSIOTCS U3 KIETKH.

ABTOJIH3 — CaMOpPa3pymeHNe KICTKHU, HACTYIIAOIIEC BCICACTBUC BBICBO60)K,I[€HI/I$I COACPIKUMOTI'O JIN30COM.
B HOpPMC aBTOJIM3 HUMCECT MCECTO IIpU MeTaMop(boe.ax (I/IC‘IGSHOBGHI/IG XBOCTa Yy TOJIOBACTHUKaA JI?IF}’L[IGK),
HWHBOJIIOIIMU MATKHU I1OCJIC POJOB, B O4arax OMCpPTBJIICHUS TKaHEH.

(I)yHKIII/IP[ JIU30COM: 1) BHYTPUKJICTOYHOC IICPCBAPUBAHNUC OPraHUYCCKUX BCHICCTB, 2) YHUYTOKCHHUC
HCHYXHBIX KJICTOYHBIX U HCKIICTOYHBIX CTPYKTYP, 3) y4acTue B IIpoLeccax peopranmu3annuu KICTOK.

Bakyonu
Bakyoim — onHOMEMOpaHHBIE OPraHOWBI, MPEACTABISAIOT COOOM «EeMKOCTH», 3alOJIHEHHBIE BOJIHBIMU
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pacTBOpaMH OpraHMYECKHUX M HEOPraHWYECKUX BemlecTB. B oOpa3zoBaHMM BakyoJiell NMPUHUMAIOT ydacTue
OIIC u anmapat ['onbxu. Monojible pacTUTEIbHBIE KIETKH COAEPKaT MHOTO MEJKUX BakyoJsei, KOTOpbie
3aTeM 1Mo Mepe pocta U AU GEepeHIIMPOBKHI KIETKH CIUBAIOTCS APYT C IPYroM U 00pa3yroT OJIHY OOJIBIIYIO
LHEeHTPAJbHYI0 BaKyoJib. [{eHTpaiibHasi BaKyoJb MOKET 3aHMUMaTh 10 95% o0bema 3pesiol KIeTKH, Sapo U
OpPraHOM/Ibl OTTECHSIOTCS MPU 3TOM K KJIETOYHOM oOosjouke. MemOpaHa, orpaHMYMBaIoNiasl pacTUTENbHYIO
BaKyoJlb, Ha3blBaeTCs TOHOIIAcTOM. JKHJIKOCTb, 3alOJHSIONIAS PACTHTEIbHYIO BaKyollb, Ha3bIBAETCS
KJEeTOYHbIM COKOM. B cocTaB KJIETOYHOro COKa BXOJAT BOJOPACTBOPUMBIE OpPraHUYECKHE U
HEOpPraHWYeCcKHe COJIM, MOHOCAXapHJbl, JUcCaxapujbl, AMUHOKHCIOTHI, KOHEYHbIE WJIM TOKCHUYECKUE
MPOJTYKTHI OOMEHA BEMIECTB (TJIMKO3UIbI, AJTKAJIOW/IbI), HEKOTOPBIE MUTMEHTHI (AHTOIIMAHBI).

B ’KMBOTHBIX KJIETKaX MMEIOTCS MEJKHE MHILIEBAapUTEIbHbIE U aBTO(aruueckue BaKyOJIM, OTHOCSIIUECS K
IpyIIe BTOPUYHBIX JM30COM M COJEpXkalllie IMAPOJUTHYECKUE (PepMEeHThI. Y OJHOKJIETOYHBIX KMBOTHBIX
€CTb €I11e COKPATUTEJIbHBIE BAKYOJIU, BHIITOJIHAONINE (PYHKIINIO OCMOPETYJISIIIUN U BbIIETICHHUS.

@OyHKIMU BakyoJM: 1) HakOIUIEHME W XpaHEHHWE BOJbI, 2) PEryJslHs BOJHO-COJEBOTO OOMeHa, 3)
NoJiIepKaHue TYPrOpHOTO JaBiieHHs, 4) HaKOIUIEHHE BOJOPACTBOPUMBIX META0OJUTOB, 3allacHBIX
MUTATEJIbHBIX BEIIECTB, 5) OKpaIIMBaHHWE LIBETOB U IUIOJOB W IPHUBJICYCHHE TEM CAMbBIM OIBUIMTENECH U
pacnpocTpaHuTenel ceMsH, 6) cM. GYHKITUU JTH30COM.

SHHOHHaSMaTI/I‘{eCKafI CCTb, aIrapar FOJ’IB,I[)KI/I, JIN30COMBI U BAKYOJIA 06p33y10T C¢IMHYI0 BAKYOJISAPHYIO
CE€Tb KJIETKH, OTACIBbHBIC 3JICMCHTBIL KOTOpOfI MOTYT IICPEXOAUTH APYT B Apyra.

Mumoxonuopuu

QORI T2 1w Owametp OHK

Hykneocomil
HywneomepHasa coubpunna

MNetnu uz hubpunnse

CAnu#eHue neTenk

OGpazoeaHwe XpoMaThibl

ﬂ 11 400 HM XpoMoCOoMa W3 OBYX XpOMaTIL

Cmpoenue mumoxonopuu:

1 — napyoicnas membpana;

2 — eHympenHsas memoOpaua; 3 — mampuxc;, 4 — kpucma; 5 — myremugepmenmuasn cucmema; 6 —
xonvyesas JIHK.

dopma, pazMepsl U KOJUYECTBO MHUTOXOHJIPUH Ype3BbIYaiiHO BapbHUpyioT. [lo hopMe MUTOXOHIAPUU MOTYT
ObITh  TMAJOYKOBUIIHBIMH, OKPYIJBIMH, CIHUPAJIbHBIMHU, YalICBHIHBIMH, pPa3BETBICHHBIMH. [[nuHa
MUTOXOHIpUH KosieOnercs B mpeaenax ot 1,5 no 10 mxm, muamerp — ot 0,25 g0 1,00 mxm. KonmdectBo
MUTOXOHJPHUHA B KJIETKE MOXKET JIOCTHTaTh HECKOJBKUX THICSY W 3aBUCUT OT META0OJUYCCKOW aKTHBHOCTH
KJIETKU.

MuToXOoHIpUsi OrpaHuveHa aByMs MeMmOpanamu. Hapyxnas wmemOpana wmutoxonapuit (1) rmagkas,
BHYTpeHH:S (2) o0pa3yeT MHOTOYHCICHHBIE CKIAIKU — KPHCTHI (4). KpucTsl yBennmuuBaroT mIoOmaIsb
MMOBEPXHOCTH BHYTPEHHEH MeMOpaHbl, Ha KOTOPOHM pa3MemaroTcs MyJIbTU(QEpMEHTHbIE CHUCTEMBI (5),
y4yacTBYIOIIME B mnpolneccax cuHteza moJiekyl AT®. BHyTpeHHee npocTpaHCTBO MUTOXOHJPHUI 3aI0JHEHO
Matpukcom (3). B marpukce comepxkarcs konbiieBas JHK (6), cnenmuduueckne uPHK, pubocomsr
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npokapuotudeckoro tuna (70S-tumna), pepmentsl mukia Kpebca.

Mutoxonapuansuas JIHK He cBszaHa ¢ Oenkamu («roiias»), TPUKpEIJieHA K BHYTPEHHEW MemOpaHe
MUTOXOHJPUU U HeceT MH(popmanuo o crpoeHuu npumepHo 30 6enkoB. [y mocTpoeHuss MUTOXOHAPUU
TpedyeTcsi ropaso Oonbline OeIKOB, TOITOMY MH(pOpPMAIKsS O OOJBIIMHCTBE MHUTOXOHJAPUAIBHBIX OCIIKOB
conepxkutcs B sipepHoit JIHK, u 3Ti 6eku CUHTE3UPYIOTCS B IIUTOIIa3Me KJIETKH. MUTOXOHIPUH CTTIOCOOHBI
ABTOHOMHO pPa3MHOXKaTbCs IyTEM JeJeHUs HaaBoe. Mexay HapyKHOWM M BHYTpPEHHEW MemOpaHamu
HAXOJMTCS MPOTOHHBII pe3epByap, rie NPOMCXOAUT HakomeHue H.

@OyHKuMU MUTOXOHAPMIi: 1) cunTe3 AT®, 2) KUCIOPOIHOE paCUIEIVIEHHE OPraHUYECKUX BEIIECTB.

CormacHo oOHOM W3 rTHUNOTE3 (TEOpUS CUMOMOTeHe3a) MHUTOXOHAPUU TPOM3ONILIM OT JIPEBHUX
CBOOOJTHOKUBYILUX a3pPOOHBIX NMPOKAPUOTUYECKUX OPraHU3MOB, KOTOPbIE, CIy4yailHO MPOHUKHYB B KJIETKY-
X035IMHA, 3aTeM 00pa30BaJIM C HEH B3aMMOBBITOJIHBI CHMOMOTHYECKHN KOMIUIEKC. B 10713y 9T0# rumoTess
CBUJETENICTBYIOT Clelyloue naHHble. Bo-mepBbix, wmutoxoHapuanbHas JIHK wumeer Takue xe
ocobennoctu ctpoenns kak u JJHK coBpeMeHHBIX OakTepuii (3aMKHYTa B KOJIBLIO, HE CBsI3aHA C OelKaMu).
Bo-BTOpBIX, MUTOXOHIpUATBHBIE pUOOCOMBI i PUOOCOMBI OAaKTEPHi OTHOCATCS K OAHOMY TUITy — 70S-THTY.
B-TpeThux, MeXaHHM3M [I€JI€HHS MHUTOXOHJPHUN CXOJCH C TaKOBBIM OakTepuil. B-ueTBepThIX, CHUHTE3
MUTOXOH/IPUATBHBIX U OAKTEPHAIbHBIX OCTIKOB MOJABIISETCS OJMHAKOBHIMU AaHTUOMOTHKAMHU.

Inacmuowt

4

Cmpoenue nnacmud: |1 — napysicnas membpaua;, 2 — GHYympenuss memOpana;, 3 — cmpoma, 4 —
munakouo;, 5 — epana; 6 — namennvl;, 7 — 3epHa Kpaxmanda; 8 — IunuoHvie Kaniu.

IInactuasr XapaKTCPHbI TOJIBKO JIsI PACTUTCJIbHBIX KJICTOK. Pazanuaror TPU OCHOBHBIX THUIIA IVIACTHA:

JeMKOomIacTbl — OECIBETHbIE IUIACTH/IbI B KJIETKaX HEOKpAIEHHBIX YacTell pacTeHHil, XpOMOIIACThl —
OKpAIIeHHbIE IJIACTU/bl OOBIYHO KEITOr0, KPACHOTO M OPAH)KEBOTO ILIBETOB, XJIOPOIUIACTBI — 3€JIEHBIC
IIJIaCTH/IBI.

XJopomiactbl. B kieTkax BBICHIMX pPacTEHUN XJIOPOIJIACTHI MMEIOT (OPMY JBOSKOBBIITYKJIOW JIMH3BI.
JliHa XJoporiacToB Kojiebsercs B mpeaenax ot 5 g0 10 MM, quamerp — oT 2 A0 4 MKM. XJTOpOIIacThl
orpaHuy4eHbl aByMs MemOpaHamu. Hapyxnas memOpana (1) rnaakasi, BHyTpeHHsS (2) UMEET CIIOXKHYIO
CKJIaJUaTyl0 CTPYKTypy. Haummenbiiasi ckiajka Ha3blBaeTcs THJAAKoWAoM (4). ['pynma THIIaKOUOB,
YIIO)KEHHBIX HAINO00Me CTONKH MOHET, Ha3bIBaeTcs rpaHoii (5). B xioporacre cogepkutcst B cpeanem 40—
60 rpaH, pacmoJIO’)KEHHBIX B LIAXMaTHOM IOpsaKe. ['paHbl CBA3BIBAIOTCSA IPYT C JPYrOM YIUIOIIEHHBIMU
KaHalaMd — Jame/uiaMu (6). B MeMOpaHbl THUIAKOUIOB BCTPOEHBI (POTOCHHTETUYECKHUE MUTMEHTHI U
dbepmentsl, obecneunBatomue cuHTe3 AT®. [nmaBHBIM (OTOCHHTETUYECKUM IMHUTMEHTOM  SIBIISICTCS
XJIOPOHILT, KOTOPBIA U O0YCIIOBIMBACT 3€JICHBIN I[BET XJIOPOILIACTOB.

BHyTpeHHee npocTpaHCTBO XJIOPOIUIACTOB 3a0JIHEHO CTPOMOIi (3). B cTpoMe MMEIOTCS KOJIbLEBAs «T0JIasi»
JHK, pubocomsr 70S-tuna, ¢pepments! nukina KanpBuna, 3epHa kpaxmana (7). BHyTpu Kaxa0ro Tuiaakouaa
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HAXOJMTCS POTOHHBIA Pe3epByap, MPOMCXOAUT HakomieHre H'. XiopomiacTsl, Takke Kak MHTOXOHIPHH,
COCOOHBI K ABTOHOMHOMY Pa3MHOXEHHIO IyTeM JefieHus HaaBoe. OHHM colepkaTcsl B KIETKaX 3€JIeHbIX
yacTel BBICIIMX PAacTeHUH, 0OCOOEHHO MHOTO XJIOPOILJIACTOB B JIMCTHAX W 3€JIEHBIX IJI0JaX. XJIOPOILIACThI
HU3IINX PACTEHUI Ha3bIBAIOT XpOMaTO(hOpaMHu.

®yuknus  xjaopomiaacroB: (Qorocunre3. [lomaraior, dYTO XJIOPOIJIACTHI MPOHM3OLUIM OT JPEBHUX
SHJO0CUMONOTHYECKUX IMaHOOaKTepuil (Teopusi cumOuorenesa). OCHOBaHHMEM I TAKOTO TPEIOIOKEHUS
SBJISIETCS CXOJACTBO XJIOPOIUIACTOB M COBPEMEHHBIX OaKTEepHUi IO Py MPHU3HAKOB (KOJBIEBAS, «TOJAs»
JHK, pu6ocomsr 70S-Tuma, cnocod pa3sMHOKEHU).

Jleiikomnacrel. Popma BapbupyeT (IIapOBUIHBIC, OKpPYIJIble, YalleBHIHbIE W Jp.). JIelKomiacTel
orpaHu4eHsl 1BymMs meMmOpaHamu. HapykHas memOpaHa riajakasi, BHYTpPEHHssE 00pa3yeT MallOUMCIICHHBIE
Tunakouasl. B crpome mmerorcs kombleBas «ronas» JIHK, pubGocombr 70S-tuma, depmMeHTH CHHTE3a U
THJIPOJIM3a 3alacHbIX MUTATEIbHbIX BemlecTB. [IMrMeHThl oTCyTCTBYIOT. OCOOEHHO MHOTO JIEMKOIIIAacTOB
MMEIOT KJIETKH TMOA3E€MHBIX OpraHOB pacTeHus (KOpHU, KIyOHW, KOpHEBHINA U 1p.). DyHKIUs
JICKOIIACTOB: CUHTE3, HAKOIUICHUE M XPAHEHHE 3allACHBIX IUTATEJIBHBIX BEUIECTB. AMHJIOIIACTBI —
JEUKOIIACTBl, KOTOpBIE CHHTE3UPYIOT U  HAKAIUIMBAIOT Kpaxmaj, JJaWoIIacTbl —  Macia,
NMPOTEHHOIIACTBI — OeNKu. B 0JTHOM U TOM ke JIeHKOIIacTe MOI'yT HAKAIUIMBATHCS Pa3HbIE BEILIECTBA.

XpOMOH.HaCTbI. OFpaHI/IquBI ABYM: M€M6paHaMI/I. Hapy>I<Ha5[ M€M6paHa rjrajikasi, BHyTpCHHAA WUJIM TAKXKC
rJIaaKas, HJIN O6p&3y€T CAMHUYHBIC THJIAKOHIBI. B CTpOME HUMCIOTCA KOJIbLCBAsA I[HK n IIUMIMCHTBI —
KapOTHHOWAbI, MNPpHUAAONIUC XPOMOIUIACTaM IKCITYHO, KpPACHYHO WM OpPaHXKEBYHO OKpPacCKy. CDopMa
HaKOIUICHUA IMUIMCHTOB pa3jIMiHasA: B BHAC KPHUCTAJJIOB, PaCTBOPCHBI B JIMIIMAHBIX KaIlJIsgX (8) u ap.
COI[Gp)KaTCH B KIICTKax 3peCiIbIX ILIOAOB, JICICCTKOB, OCCHHHUX JIMCTBCB, PCIAKO — KOPHCIIIOJOB.
XpOMOHHaCTBI CUMTAIOTCSI KOHCUHOM CTa,I[I/Ieﬁ Pa3BUTHA IJIACTU.

@OyHKIMSA XPOMOIUIACTOB: OKpAalIMBaHUE LBETOB U ILJIOJOB W TEM CaMbIM INPHUBJICUYECHUE ONBUIUTEIEH U
pacupoCTpaHUTENEeN CEMSIH.

Bee Buapl mmactun MoryT oOpas3oBbiBaThes M3 mporuiactuia. IlpomiacTuabl — MelKHe OpraHOubl,
coJiepXKaluecss B MEpUCTEMaTHYeCKUX TKaHsAX. [IOCKONbKY MIacTHABI HMEIOT 00lee MPOUCXOXKIECHUE,
MEXJly HUMH BO3MOXHBI B3auMorlipeBpaiieHus. JIeHKomiacTel MOTyT MpeBpaIlaThCsi B XJIOPOILIACTHI
(mo3enieHeHne KiyOHeH KapTodess Ha CBETY), XJIOPOIUIACThl — B XPOMOILIACTHI (TIOKEITEHHE JTUCTHEB U
NOKpacHeHue IuI10/10B). IlpeBpaiieHre XpOMOIUIACTOB B JIEMKOIUIACTBI MJIM XJIOPOIUIACTBI CUMUTACTCS
HEBO3MOKHBIM.

Pubocomot

- Cmpoenue pubocomoi:
1 — borvuwas cyoveounuya, 2 — manas cyoveounuya.

Pubocombl — HemMeMOpaHHBIE oOpraHouibl, auameTp mnpumepHo 20 HM. PubGocombl cocTosST W3 ABYX
CyOBeTMHUI] — OOJIBIION W MaJIOH, Ha KOTOPhIE MOTYT JUCCOIMUPOBATh. XUMUUYECKUA COCTaB pUOOCOM —
o6enxu u pPHK. Monekynst pPHK cocraBisitor 50-63% maccel puO0OCOMBI U 00pa3yloT €€ CTPYKTYpPHBIH
Kapkac. Pasmuuaror nBa Tuna pubocom: 1) sykapuoTmueckue (C KOHCTAaHTaMHU CEIMMEHTAIMU LEeI0i
pudocombr — 80S, wmamnoii cyOvemununbl — 40S, Oompmoir — 60S) u 2) TpOKApUOTHUECKHE
(cootBercTBenHo 70S, 305, 50S).
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B cocraBe pubocom nsykapuotmyeckoro tuma 4 wmonekynsl pPHK wu okomo 100 momekyn Oernka,
npokapuotudeckoro tumna — 3 moisiekyiasl pPPHK u okono 55 monexyn Oenka. Bo Bpems 6mocunTtesa Oenka
puOOCOMBI MOTYT «paboTaTh» TOOAMHOYKE WM OOBEAUHATHCS B KOMIUIEKCHI — MOJUPHOOCOMBI
(mosmmcombl). B Takux KOMIUIEKCaX OHHM CBSi3aHbl Jpyr cC JpyroM onaHoil wmonekynoi uPHK.
[IpokapuoTnyeckue KIETKH HUMEIOT pUOOCOMBI TOJAbKO 70S-THma. DykapuOTHYECKHE KIETKH HMEIOT
pubocombr kak 80S-tumna (mepoxoBarbie MmemOpansl JDIIC, muromnazma), Tak u 70S-tuna (MUTOXOHIPUH,
XJIOPOILIACTHI).

CyObenuHuilbl puOOCOMBI dYKapuoOT o0pa3yroTcs B sAnpbimike. OObeAMHEHHE CYObEIWHHUIl B IETYIO
pubocoMy MPOUCXOAMT B IIUTOILIA3ME, KaK MPaBUIIO, BO BpeMsi OMocHHTe3a Oerka.

@Oynkuust pudocom: cOOpKa MOJUTIETITUIHON 1IETTOYKH (CUHTE3 OenKa).

Humockenem

[uTtockeser oOpazoBaH MUKPOTPyOOUKaMU W MUKpO(dUIaMeHTaMU. MUKPOTPYOOUKH — IUIMHAPUIECKUE
HEpa3BETBIICHHbIE CTPYKTYphl. [lnmHa MukpoTpyOouek kojebmercs ot 100 mxm g0 1 mwm, amamerp
COCTaBIIsIET MPUMEPHO 24 HM, TOJIIWHA CTEHKH — 5 HM. OCHOBHOW XMMHUYECKHH KOMIOHEHT — OeI0K
TyOynuH. MUKpOTpYOOUKH pa3pylIaloTcs IOJ BO3AEHCTBHEM KOJXUIMHA. MUKpOQHUIAMEHTbl — HHUTHU
auamMeTpoM S5—7 HM, COCTOAT W3 Oenka akThHa. MUKpOTPYOOUKM W MHKpO(]HIaMeHThl 00pa3yloT B
UTOIIa3Me CIOXKHBIE TeperuieTeHus. MYHKUMN MUTOCKeeTa: 1) onpenenenue Gopmbl KIETKH, 2) oropa
JUIS. OPTaHOUOB, 3) 00pa3oBaHUE BEpeTeHa JIeNeHUs, 4) yJyacThe B JBMKCHUSAX KIETKH, 5) OpraHU3alus TOKa
[UTOIIa3MBl.

Knemounwtit yenmp

Kierounslii neHTp BKiIOYaeT B ceOsi aBe meHTpuonu u neHrpochepy. LleHTpuoasb npeacrasiser coOoit
HWIAHIP, CTEHKAa KOTOPOTO 00pa3oBaHa JEBATHIO TPYNIIAMU W3 TPEX CIUBIIMXCS MHKPOTpyOouek (9
TPUILIETOB), COCIMHEHHBIX MEXIy Cc000#l dYepe3 Ompe/eieHHbIE HWHTEPBAIbl MOMEPEYHBIMU CITUBKAMHU.
LenTtpuonu oOBeAMHEHBI B Maphl, /€ OHM PACHOJOKEHBI IO/ TMPSMBIM YIJIoM Jpyr K apyry. llepen
JICJICHUEM KIJIETKM LIEHTPUOJIA PACXOAATCS K IPOTHUBOIOJIOKHBIM IOJIFOCAM, W BO3J€ KaXIOW W3 HHUX
BO3HUKAET JOYCPHsIsl HEeHTpuosb. OHU (POPMUPYIOT BEPETEHO MENEHUs, CIIOCOOCTBYIOIEE PAaBHOMEPHOMY
pacrpesiesieHMI0 TeHEeTHYECKOro Marepuaia MeXIy JOYepHUMH KiIeTKaMU. B KieTkax BbICIIMX pacTeHui
(rojocemMeHHbIE, MTOKPHITOCEMEHHBIE) KIJIETOYHBIN LEHTP LEeHTpuoied He umeeT. LleHTpuonun oTHOCATCS K
CaMOBOCIIPOM3BOJIAILIMMCST OpraHOMaM LUTOIJIa3Mbl, OHM BO3HHMKAIOT B pe3yJIbTaTe IYIJIUKALUU YXKe
uMeromuxcst neHTpuonieid. @ynkuuu: 1) obecneyeHne pacxokICHHUS XPOMOCOM K TOJIFOCaM KIJIETKH BO
BpeMsl MUTO3a WJIK M€i103a, 2) IEHTP OpraHu3aluy [UTOCKEIETA.

Opzanouowt osusricenus

[IpucyrcTByIOT HEe BO Bcex KieTkax. K opranouam ABUKEHHUS OTHOCATCS peCHUYKU (MH(Y30pHH, STUTEINH
JIBIXaTeNIbHBIX — MyTEH), KIYTUKHA (KTYTUKOHOCIBI, CIEPMATO30M/[Ibl), JIOKHOHOXKH (KOPHEHOXKKH,
JIEHKOIUTHI), MUODUOPUIIITBI (MBIIIICUHBIE KJIETKN) U JIP.

KryTHKM M PpecHHMYKH — OpraHoOWJbl HHUTEBUIHOW (OPMBI, TPEACTABISAIOT COOOH aKCOHEMY,
OTPaHWYCHHYI0 MeMOpaHOW. AKCOHeMa — MWJIMHAPHYECKas CTPYKTypa; CTEHKa IWIMHApa oOpa3oBaHa
JEBSTHIO MapaMHU MUKPOTPYOOUEK, B €r0 LIEHTPE HAXOIATCS JBE OJMHOYHBIE MUKPOTPYOOUKH. B ocHOBaHUM
aKCOHEMBbI HaxOJsATCsl Oa3albHBIE TENbld, NPEACTABICHHBIE JIBYMS B3aUMHO NEPIEHINKYISPHBIMH
HEHTPUOISIMU (KaXK0€ Oa3albHOE TENbIE COCTOUT U3 ACBSITH TPHUILUIETOB MUKPOTPYOOUYEK, B €ro IIEHTPE
MUKpOTpYOOUeK HeT). J{nuHa xryruka qocturaet 150 MKM, pECHUYKH B HECKOJIBKO pa3 KOpoUe.

MI/IO(I)I/IﬁpI/I.HJIbI COCTOAT M3 AaKTHHOBBIX M MHO3MHOBBIX MI/IO(l)I/IJ'IaMCHTOB, O6€CH€‘H/IBaIOH_II/IX COKpalICHUC
MBIIIICYHBIX KICTOK.

Crpoenune u GpyHKIMH s1pa
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Kak mpaBuio, sykaproTHdeckas KJjeTka UMEeT OJHO SI/APO, HO BCTpEUaroTcs JBYsAepHble (MH(DY30pUHN) U
MHOTOsIJIEpHbIE KJIETKH (onannHa). HekoTopble BRICOKOCTIEIIMATU3UPOBAHHBIE KJIETKH BTOPUYHO YTPAUUBAIOT
PO (APUTPOLUTHI MIEKOMUTAIOUINX, CHTOBUAHbBIE TPYOKH OKPHITOCEMEHHBIX).

dopma simpa — chepudeckasi, dJUITMIICOBUIHAS, peXe JionmacTHas, 6o0oBumHas u ap. Huamerp siapa —
00b1yHO 0T 3 110 10 MKM.

1 2 56 3 4

Cmpoenue aopa:

1 — napyosrcnaa membpana; 2 — eHympennss memopana,; 3 — nopul; 4 — A0pbIUKO; 5 — 2emepoxpoMamun;
6 — ayxpomamun.

SAnpo OTrpaHUYEHO OT LUTOIIa3Mbl ABYMsi MeMOpaHamu (Kakaash M3 HHUX HWMEET THUIUYHOE CTPOCHHE).
Mexay MemOpaHamMu — Yy3Kas IIeTb, 3alOJIHEHHAs TOJMYXHJIKHM BEIIECTBOM. B HEKOTOpBIX MecTax
MeMOpaHbl CIMBAIOTCS JAPYr C Apyrom, odpasys mopsl (3), yepe3 KOTOpbIe MPOUCXOAUT OOMEH BEIIECTB
MEXIy SAIpoM U nuToruiazmoit. Hapyxnas simepnas (1) memOpana co cTOpOHbI, 00palieHHON B ITUTOILIA3MY,
MOKpBITa puOOCOMaMH, MPHUAAIOIIUMU €U IEePOXOBAaTOCTh, BHYTpEHHsS (2) MemOpana riankas. SnepHbie
MeMOpaHbl SBJISIFOTCSI YacTbl0 MEMOpPAHHOM CHUCTEMBbl KJIETKH: BBIPOCTHI HApPYKHOH sJIEpHON MeMOpaHBbI
COEIMHSIOTCS ¢ KaHaJIaMU 9H/I0IUIa3MaTUYECKON CeTH, 00pa3ys eAMHYI0 CUCTEMY COOOIIAIONINXCS KAaHAJIOB.

Kapuoniazma (sigzepHblii COK, HYKJ/eoIJa3Ma) — BHYTPEHHEE COACPKHMOE sIpa, B KOTOPOM
pacronararoTcsi XpOMaTUH M OJHO WJIM HECKOJBKO SIAPBIINIEK. B cocTaB simepHOro coka BXOAAT pa3ndHbIC
Oenku (B ToM uncie GepMeHTHI Sapa), CBOOOTHBIC HYKICOTU/IBI.

Anpsimko (4) npeacraBiseT coO0W OKPYIIIOE MJIOTHOE TENbIIE, MOTPYKEHHOE B siepHBI cok. KommyecTBo
SIPBINIEK 3aBUCUT OT (DYHKIIMOHAJIBHOIO COCTOSIHUA siipa W BapbupyeT oT 1 mo 7 u OGonee. Sapeiku
O00HapYKMUBAIOTCS TOJBKO B HEJIEIAIIMXCS sipax, BO BpEMsSI MUTO3a OHHM MCYe3atoT. S AphIIKo oOpazyercs Ha
OTIPENICJICHHBIX YyYacTKax XpoMocoM, Hecymmx wuHpopmanuto o crtpykrype pPHK. Takue ywactku
Ha3bIBAIOTCS SAPBIIIKOBBIM OPraHU3aTOPOM U COJAEPKAT MHOTOYMCIEHHBIE KOMUU T'€HOB, KOJIUPYIOIIUX
pPHK. 13 pPHK u 6enkoB, moCTymammux U3 MUTOILUIa3Mbl, (GOPMUPYIOTCS CyObeaMHUIIBI prOocoM. Takum
0o0pa3oM, SIpHIMIKO TpeacTaBisier coboit ckomnenue pPHK u pubocomanbHbIX CyOBEAMHHII HA Pa3HBIX
sTanax ux GOpMUPOBAHUSL.

XpoMaTHH — BHYTPEHHHE HYKJICONPOTEUIHBIE CTPYKTYpPbl s/Ipa, OKpAIIMBAIOLIUMECS HEKOTOPHIMU
KpPaCUTEISIMU U OTJIMYAoIuecs mo ¢opMe OT S/APBIIIKA. XPOMAaTHH UMEET BHJ TJIBIOOK, TPAHYNl M HHUTEH.
Xumuueckuit coctaB xpomaruna: 1) JIHK (30-45%), 2) rucronossie 6enku (30-50%), 3) HETHCTOHOBBIC
O0enku (4-33%), crnempoBaTENbHO, XPOMATHH SBISIETCS JI€30KCHUPUOOHYKIICONPOTEUIHBIM KOMILIEKCOM
(IHIT). B 3aBucumocty OT (PyHKIMOHATBLHOTO COCTOSHUSI XpPOMAaTHHA PA3IMYAIOT: reTepoXpoMaTuH (5) u
3yxpoMaTuH (6). DyXpoMaTUH — T€HETUYECKU AKTUBHBIE, T€TEPOXPOMATUH — T'€HETHYECKH HEaKTHBHbBIC
YY4aCTKH XpOMAaTHHA. DYXpPOMATHH IPH CBETOBOW MHUKPOCKOIWHU HE pa3inuuM, clabo OKpalIMBaeTcs U
MPEJICTABISICT COO0O0M JEKOHJICHCUPOBAHHBIC (JeCTTUPATU30BaHHBIE, PACKPYUYCHHBIE) YYaCTKH XPOMATHHA.
['eTepoxpoMaTuH MO/ CBETOBBIM MUKPOCKOIIOM UMEET BU/I TJILIOOK WIIM TPaHyJl, UHTCHCHBHO OKPAITUBACTCS
U TIPEACTaBIsET COOOW KOHJCHCHUPOBAaHHBIC (CIHMPAIM30BAHHBIC, YIUIOTHEHHBIC) YYaCTKH XPOMAaTHHA.
XpomaTtuH — (opMa CyIIEeCTBOBAHUS TE€HETHUYECKOTO Marepuaia B HMHTEpQa3HbIX KiIeTkax. Bo Bpems
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JICJICHUSI KIIETKU (MHUTO3, MEH03) XpOMaTHH MPeoOpazyeTcsi B XpOMOCOMBI.

®dynkuuu aapa: 1) xpaHeHue HaclIeICTBEHHON HH(OpMAIUK U Tiepeiadya ee JOYepHUM KIIeTKaM B TPOIecce
JEJICHUsI, 2) PEryJsSIIus >KU3HEACSITEIIbHOCTH KJIETKH MYTEeM pETyJAlMH CHHTE3a Pa3Iu4yHbIX OeikoB, 3)
MeCTO 00pa3oBaHUs CyOBEAUHUI] pUOOCOM.

Xpomocomwi

QORI T2 um Owametp OHK

Hykneocoml
HykneomepHas dubpunna

MeTnu 1z pudpunnol

CoBnu#eHWe NeTenb

OBpazoeaHWe xpoMaTiabl

XpoMOCOMa W3 OBYX XPOMATIL

XpoMOCOMBI — 3TO IHUTOJIOTUYECKHE NAJIOYKOBUIHBIC CTPYKTYpBI, MPEICTABISIONUE COOOM
KOHJ/ICHCUPOBAHHBIM XPOMATHH W TOSBIISIIONIMECS B KJIETKE BO BPEMs MUTO3a WK MeH03a. XPOMOCOMBI H
XpOMaTHH — pa3iudHblie (OPMBI MPOCTPAHCTBEHHON OpraHU3aIMK JAe30KCUPUOOHYKICOPOTCHIIHOTO
KOMILJIEKCa, COOTBETCTBYIONIUE Pa3HBIM (pa3aM KM3HEHHOTO IMKJIAa KJIETKH. XUMUYCCKUH COCTaB XpOMOCOM
Takoi ke, kak u xpomatuHa: 1) JIHK (30-45%), 2) rucronoBsie 0enku (30—50%), 3) HETMCTOHOBBIE OCITKH
(4-33%).

OCHOBY XpOMOCOMBI COCTAaBJIIET OJIHAa HenmpepbiBHAs AByxuenodeyHas moiekyna JJHK; nouna JJHK
OJIHOM XPOMOCOMBI MOKET JAOCTUTaTh HECKOJIBKUX CAaHTUMETPOB. IIOHATHO, 4TO MOJIEKYyJla TAKOM JIMHBI HE
MOJKET paclojiaraTbCsi B KJIETKE B BBITSHYTOM BHUJE, a MOJBEpraeTcs yKJIaJKe, MpruoOpeTasi OnpeaeieHHYO
TPEXMEPHYIO CTPYKTYpPY, WiIu KoH(popMaiuioo. MOXXHO BBIICIUTH CIEAYIONIME YPOBHH MPOCTPAHCTBEHHOU
ymanku JJHK u JIHIT: 1) aykneocomnsiii (HakpyunBanue JIHK Ha GenkoBbie r100yibl), 2) HyKICOMEPHBIH,
3) XpoMOMepHBIi, 4) XpPOMOHEMHBIH, 5) XPOMOCOMHBIH.

B mnpormecce mpeoOpazoBanus xpomaruHa B Xpomocombl JIHII oOpa3zyeT He TOJNBKO cHMpanud u
cymnepcrnupaiy, HO emnie neriau u cynepnetriu. Ilostomy mpouecc GopMupoBaHHS XPOMOCOM, KOTOPBIH
MpoucXoauT B mpodazy muto3a wik mpodasy 1 wmeiosza, Jydmie Ha3blBaTh HE COHpaju3alueld, a
KOHJIeHCal[uel XPOMOCOM.

4

Xpomocomwr: 1 — memayenmpuueckas; 2 — cyomemayenmpudeckas, 3, 4 — axpoyenmpuyecxue.
Cmpoenue xpomocompl: 5 — yenmpomepa, 6 — 6mopuuHas nepemsaricKa; 7 — Cnymuux; 8 — Xpomamuovl;
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9 — menomepsi.

Mertadasznast xpoMocoMa (XpOMOCOMBI M3y4yaroTcsi B MeTada3zy MHTO3a) COCTOMT M3 JIBYX XpomaTun (8).
JIrobasi xpomMocoMa MMEET MEPBUYHYIO NMepPeTsKKYy (meHTpomepy) (5), KoTopas IEIUT XPOMOCOMY Ha
wieyd. HekoTopsie XpoMOCOMBI UMEIOT BTOPHYHYIO NepeTsKKY (6) u enyTHUK (7). CIyTHUK — y4acTOK
KOPOTKOI'0 IUIeYa, OTAEISAEMbIiI BTOPUYHON NEPETSHKKOW. XPOMOCOMBI, UMEIOIME CIIYTHUK, Ha3bIBAKOTCS
cnytHuuHbIMU (3). KoHIIBI XpoMOcoM HasbiBatoTcsi TejoMepamu (9). B 3aBUCMMOCTH OT MOJIOKEHUS
LIEHTPOMEPHI BHIIETSIOT: a) MeTaueHTpuueckue (paBHoruieune) (1), 6) cydomeranenTpuiyeckue (yMEpeHHO
HepaBHoIuieune) (2), B) akpoleHTPUYecKue (Pe3ko HEpaBHOIUIEUHE) XPOMOCOMBI (3, 4).

Comarnyeckue KIETKU COAEpKaT TMIIOWAHBIN (IBOIHON — 2n) HAOOP XPOMOCOM, IMOJIOBBIE KJIETKU —
ranJiouaHbIi (oAMHAPHBIN — n). JunmonaHbIil HA0Op acKapuabl paBeH 2, Apo30(Uibl — 8, MHUMITaH3e —
48, peunoro paka — 196. XpoMoCOMBI TUIIJIOUTHOTO HAOOpa pa3OMBAIOTCS Ha TMapbl; XPOMOCOMBI OJHON
napbl UMEIOT OJMHAKOBOE CTPOCHHE, pa3Mephl, HAOOP TEHOB U HA3BIBAIOTCS TOMOJOTHYHBIMH.

Kapuorun — COBOKYIIHOCTh CBEIEHHUH O 4dHCIe, pa3Mepax M CTPOCHHU MeTadazHbIX XPOMOCOM.
Wnnorpamma — rpaduueckoe M300pakeHHWE KapuOTHIA. Y TPEACTaBUTENEH pPa3HBIX BUAOB KapUOTHIIBI
pa3Hble, OJTHOTO BHJIa — OJIMHAKOBBIE. AYyTOCOMBI — XPOMOCOMBI, OJJMHAKOBBIE JIJII MYKCKOTO U KEHCKOIO
kapuoTunos. Ilos0BbIE XPpOMOCOMBI — XPOMOCOMBI, IO KOTOPBIM MYKCKOM KapHOTHUIT OTJIMYAETCS OT
KEHCKOTO.

@OyHKIUH XpoMocoM: 1) XpaHeHHe HacleJACTBEHHOM HH(pOopMauy, 2) rnepenada TeHeTHIEeCKOT0 MaTepuaa
OT MaT€PUHCKOM KJIETKU K JOUEPHUM.

KOHTpOJIbeIe BOIIPOCHI:

1. KaxoBbl OCHOBHBIE (DYHKIIUHU sApa?
2. KakoBa QyHKIUS SAPHITIEK?
3. Kakoii mporiecc ocymiecTBisieTcs: B pudocomax?
4. Kakywo ¢yHKIMIO B Ki1eTKe BeimoiaHseT II1C?
5. Kakue kieTouHble BKIIOUEHUS BBl 3HaeTe?
6. Kakyro QyHKIUIO BBITTOJHSIOT JICUKOILIACTHI?
Tema O0MeH BellecTB M NpeBpallleHUe IHEPTHH B KJIeTKe
ITnan:

1. INnacTuyeckuii oOMeH.
2. JHepreTuyeckuii 00MeH.
3. dortocuHTE3.

ITnacmuueckuii 06mMen B KJIETKE 3TO COBOKYIMHOCTHh PEAKIUA aCCUMIISIUH, T. €. MpeBpalleHue
OTIpPE/ICJICHHBIX BEIIECTB BHYTPH KJIIETKH C MOMEHTA WX TOCTYIUICHHS 10 00pa30BaHUSI KOHEUHBIX POJTYKTOB
— OeNKOB, TJIIOKO3bI, XHPOB W Mp. s Kaxaol Tpynmbl KUBBIX OPraHU3MOB XapaKTePeH OCOObIi,
TeHETUYECKH 3aKPETJICHHBIN TUII TUNIACTHYECKOTO OOMEHa.

[Tnactuyeckuit 0OOMEH y KUBOTHBIX. JKMBOTHBIC SIBIISIIOTCS TETEPOTPO(YHBIMEI OpraHu3MaMHu, T. €. OHH
MUTAIOTCS THINEH CcolepiKalleld rOTOBbIE OpPraHMYECKHWE BEHIeCTBAa. B KUIIEUHOM TpakTe WM KUIICYHOU
MOJIOCTA OHU PACHICTUISIOTCS: OCNKU A0 aMUHOKHUCIOT, YIJIEBOJABI O MOHO3, )KHPBI JI0 )KUPHBIX KHUCIOT U
riunepuHa. [IpoayKThl pacuieryieHus: MPOHUKAOT B KPOBb M HEMOCPEACTBEHHO B KIIETKU Tela. B mepBom
cllydae MPOAYKTHI PACHICTUICHUS! OISTh TaKM OKAa3bIBAIOTCSA B KJIETKaX OpraHu3Ma. B KileTkax MpOUCXOAUT
CHHTE3 BEIIECTB XapaKTEPHBIN yKe JIJISl TaHHOW KIIETKH, T. €. popmupyercs cienuduueckuii Habop BEIIESCTB.
W3 peakuuii miaacTU4ecKoro OOMEeHa MPOCTEHIIMMU SIBISIOTCS PEaKIUU 00eCNeUnBaONIUe CUHTE3 OCNIKOB.
Cunte3 Oenka MPOMCXOIUT HAa puOOCOMax, COrJIacCHO MH(GOPMAIMK O CTPYKType Oenka coiepiKamiuics B
JIHK, 13 aMHHOKHUCIIOT TOCTYNMUBIINX B KJIEeTKY. CHHTE3 IH-, MOJKUCAXapUaA0B UIET U3 MOHO3 B almapare
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lonbxu. Y3 rimnepruHa u KUPHBIX KUCIIOT CUHTE3UPYIOTCS XKUPbL. Bee peakiuu cuHTe3a UayT ¢ y4acTueM
(hepMEHTOB M HY)KJIalOTCS B 3aTpaTe SHEPTUH, SHEPTUIO JIJIsl peakiuii accummisiiun n1aet ATO.

[InacTudeckuit oOMEH B KJIETKaX PACTEHHWH HMMEET MHOTO OOIIEero ¢ IJIacTUYeCKUM OOMEHOM B
KJIETKaX KUBOTHBIX, HO 00J1a1ae€T ONPEIeIICHHON CIIeU(PUIHON CBA3aHHON CO CIIOCOOOM MUTAHUS PACTCHHIA.
Pactenust 310 ayroTpodHble OpraHu3mbl. PacTUTeNnbHBIE KIETKH, COJEpXKAlllUe XJIOPOIUIACThI, CIIOCOOHBI
CHUHTE3UpPOBaTh OPraHMYECKHE BELIECTBA W3 MPOCTHIX HEOPraHUYECKUX COEIMHEHHUH C MCII0JIb30BaHUEM
SHEpPruM CBeTa. DTOT MPOIECC U3BECTHBINM MOJI Ha3BaHUEM (POTOCHHTE3a MO3BOJISIET PACTEHUSM C y4acTHEM
XJIopopuiia U3 HIECTH MOJEKYJ YIVIEKHCIOro ra3a M IIECTH MOJIEKYJ BOJbI MOJydYaThb OJHY MOJIEKYIY
TJIFOKO3BI M ILIECTh MOJIEKYJI KHcopoa. B nanbHelimem npeodpa3oBaHue IIF0KO3bI UIET [10 U3BECTHOMY HaM
MyTH.

MeTa0GonuThl BO3HHUKAIOIIME Y PACTEHHUU B MpoIlecce OOMEHa BEIIECTB JAIOT HAYall0 COCTABHBIM
3JieMeHTaM O€JIKOB — aMMHOKHCJIOTaM M JKUPOB — MIIMLEPUHY M JKUPHBIM Kucinotam. CuHTre3 Oenka y
pacTeHWi HJeT Kak M JKMBOTHBIX Ha pHOOCOMax, a CHHTE3 JKUpPOB Ha uuTomyazMe. Bcee peakuuu
MJIaCTHYECKOro OOMeHa y pacTeHud uayT ¢ ydactuem ¢gepmeHToB U AT®. B pesynbrare miacTuueckoro
oOMeHa 00pa3yroTcs BelecTBa 00€CIIeUnBAIOIINE POCT U PA3BUTHE KIIETKH.

Duepzemuuecxkuii 0o6men

DHepPreTHUecKii 0OMEH MPEICTaBIsAeT CO0O0W COBOKYIMHOCTh MEXaHHM3MOB, C TOMOIIBIO KOTOPBIX
MOJIEKYJIbI KJIETOYHOT'O «TOIJIMBa» pa3pylIatoTCs, a 3aKJIIOYEHHAs B HUX SHEPIUs MPEBPAIaeTCsl B SHEPTUIO
dochaTupix cBsizet AT®D. DHepreTHdyeckuil OOMEH MPOTEKAeT B TPU OCHOBHBIX dTama. llepBwid, win
MOJIrOTOBUTEIbHBIN, 3TAll MPOUCXOIUT B MUILEBAPUTEIBHOM TPAKTEe )KMBOTHBIX U B LIUTOIIa3Me KJIETOK. B
pe3yJabTaTe Hero MPOMCXOAUT Pacnaj] KPYIMHbBIX MOJIEKYJI OMOMOJUMEPOB /10 COCTABIISIIOIINUX €70 MOHOMEPOB:
OeNIKY MpeBpalaloTCcsi B AaMUHOKHCIIOTHI, HYKJIEMHOBBIE KHCIIOTHI — B MOHOHYKJIEOTH/IBI, a 3aT€M B caxapa,
a30THUCThIE OCHOBAaHUSA U (POCHOPHYIO KUCIIOTY, YIIEBOAbl — B IPOCThIE caxapa, a JUMHJbl — B TJIUIEPUH U
XKHUpHbIe KUcIoThl. Ha 3TOM 3Tane BbiaenseTcs HeOObIIOe KOJIUYECTBO IHEPIHH, KOTOPOE paccenBaeTcs B
BUJIE TEILIA.

Ha Bropom »sranme 5sHeprermyeckoro oOOMEHa MPOUCXOAUT OECKUCIOpOAHOEe (aHa’poOHOE)
MHOTOCTYIIEHYaTOe PeoOpazoBaHue 00Pa3yIOIINXCs B pe3ysIbTaTe EPBOTO dTara CoeIMHEHUH B emie Ooee
MPOCThIE BEIECTBA. BbIAENAOMAsICS MPU 3TOM SHEPrUs YAaCTUYHO 3aMacaercs B BUAE TEPMHUHAIbHOM
docharnoit ceszu ATD, To ects B mporecce aHa’poOHoro pacmierienus u3 AJ[@ obpasyercs ATO.
XapakTepHbIM TPUMEPOM aHA’POOHOTO MPEBpAIICHHUS CYOCTPAaTOB SBISIETCS TJIMKOJIW3, B pPE3yibTare
KOTOPOIr0 B OTCYTCTBHUE KHCJIOpOJA IJIKOKO3a MPEBPAILAETCA B MOJIOYHYIO KHCIOTYy. CyMMapHO peakluu
TJIMKOJIM32 MOXKHO TPEACTABUTH CIEAYIONINM YPaBHEHUEM:

C6H1206 + ZAI[(D + 2H3PO4 — 2C3H603 +2 ATD + 2H20

B pesynbTrare rmmkonnsa oHAa MOJIEKYJa TIIFOKO3BI, B COCTaB KOTOPOW BXOIAT 6 aTOMOB Yriepoja,
CHauaJlla TPEBpAIIAeTCs B JBE MOJICKYJBl TPEXyriiepoaHoi mupoBuHOrpaanoit kucinotel (C3H403). B
HEKOTOPBIX CIy4asX, HAIPUMEP, B MBIIICYHBIX KIETKAaX MAPOBUHOTPAIHAS KHUCIOTa BOCCTAHABIMBAETCS JI0
MOJIOUHOU KUCHOTHI. [Ipr aTOoM BeIfensieTcs sHeprus (okono 200 k/[x), yacTe u3 koTopoi (okosio 80 kJ[x)
3amacaetrcs B Buzae ABYX mojiekyn AT®. [lns mporexanust riaukonu3a HeoOxoaumo npucyrcreue AD u
¢dbochopHO KHCITOTHI, HO TH BEUIECTBA MOCTOSIHHO IMPHCYTCTBYIOT B IIUTOIIa3Me KIETOK. AHa’dpoOHOE
paclieruieHue TIKO03bl XapaKTepHO Uil MUKPOOPTaHU3MOB, KOTOPhIE MOTYT CYILECTBOBATh B aHA’POOHBIX
yenoBusix. [Iporecc rmukonn3a Takke HHTEHCUBHO MPOTEKAET B CKEJIETHBIX MBIIIAX, KOTOPbIE CIIOCOOHBI
JUIUTENTLHO (YHKIIMOHUPOBATH B OTCYTCTBHE KHCIOpoJa. B KieTkax pacTeHHl M HEKOTOPBIX IPOAOKEH
[JIMKOJIM3 MOXET WITH MO0 NYTH CHUPTOBOrO OpOXKEHMS: B 3TOM ciydae oOpasyromascs B pe3yibTare
[JIMKOJIM3a MUPOBUHOIPAJHAs KUCIOTa IMPEBPAIIAETCsl B YIVIEKUCIBIA a3 U YKCYCHBIM anbJieru]l, KOTOPBIN
3aTeéM BOCCTAHABJIMBAETCS /10 3TUIIOBOTO CIIUPTA.

[TockonpKy >KMBBIE OpPraHuM3Mbl TOSBHMJIMCH HAa 3emiie B TO BpeMs, KOrja ee arMmocdepa emie He
collepkalia KMCJIopona, aHa’poOHoe OpokeHHe ClIeyeT paccMaTpuBaTh Kak Oosiee mpocTyio (Gopmy
OMOJIOTMYECKOT0 MEXaHU3Ma, OOECIHEeUMBAIOUIEr0 IMOJIYYEHHE SHEPrud M3 MUTATEIbHBIX BEIIECTB. Y
OoNpIIMHCTBA OaKTepui, APOXOKEH, TPUOOB, a TakKe B KIETKAaX BCEX BBICHIMX PACTEHUH M >KUBOTHBIX
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aHa’poOHOE paclleIUIEHHE TII0OKO3bI MIPE/ICTaBISIET cO00M 0053aTeIbHYIO CTAIHUIO IPEBPAIICHUS «TOILJIMBAY»,
3a KOTOPBIM ClIelyeT a3poOHast pa3za — JbpIXaHUeE.

/IbixaHue, WM OKUCIIEHUE, MPEJCTaBiIsAeT COOOM 3aKIIOUMTENbHBIM, TPETHHl 3Tam 3HEPreTH4ecKoro
obmeHa. B mpouecce 3Toro sramna npoMcXoIUT OKUCIIEHUE MUPOBUHOTPATHOM KUCIOTHI, 0Opasyromiencs B
pe3yabpTaTe IIIMKOIN3a, 0 YIIEKUCIIOTo r'a3a U BOJbl. DTOT 3TAIl MPOUCXOJUT C yIaCTHEM MHOTOUHCIIEHHBIX
(GepMeHTOB, HaXOJSIMXCS y pPACTEHUH M IKUBOTHBIX B MHUTOXOHJpHUSIX, a y OakTepuii — Ha
LUTOIIA3MaTHYECKON MeMOpaHe, U MOJIEKYJIIPHOTO KHCIIOPO/Ia.

KonugectBo 3HEpruu, 0cBOOOX)Aa€MO€ TIPU MOJIHOM OKHCIIeHUHU Ttoko3bl 10 CO;, u HyO, moutu B 15
pa3 OoJbllle TOrO, YTO BBIJEINSETCS MPU IMPEBPAIICHUHN TIIOKO3bI B MOJIOYHYIO KHCIOTY. TakuM oOpa3oM, B
MpOIECCe TIMKOJIN3a OCBOOOXKIACTCA OYeHb HEOOJIBIIOE KOJMYECTBO DHEPTUH, KOTOPOE IMOTCHIIMAIHHO
MOJKET OBITh U3BIICYCHO U3 TITIOKO3BL. DTO OOBICHIETCS T€M, YTO MPOIYKT MIIMKOJIN3a — MOJIOYHAS! KHCIIOTa
— COEJMHEHME MOUTH CTOJIb XKE CIOXKHOE, KaK U TJI0K03a, U €ro yriepo/Hble aTOMbl UMEIOT MOUTH TY K€
CTENEHb OKHUCIICHHS, YTO U B TJIIOKO3€ (COOTHOILIEHHE MEX]ly KOJIMYECTBOM aTOMOB YIJIEpoJia U BOJOPOJIa B
MOJIOYHOM KHCJIOTE TO K€, YTO U B TIIIOK03€). [IpOoIyKT 3aKITIOUNTENHHON CTaluN IHEPTreTHIECKOro 0OMeHa,
C02, 3naunTenbHO OoJiee MPOCTOE COSAMHEHHE, Y KOTOPOTO aTOM YTJIepo/ia MOJTHOCThIO OKKCIIeH. iMeHHO B
MIPOLIECCE OKHMCIEHHS U BbIIEISAETCS 3HAUUTEIbHOE KOJIMYECTBO SHEPruu, OObIIasi 4YacTb KOTOPOH (OKOJIO
40%) 3anacaercs B Buae ATD.

O6miast cxema mporeccoB nbixanus. OOpasyroomiascss B MpoIecce TNIMKOJIM3a MHPOBUHOTPAIHASL
KHUCJIOTa MPOHUKAET B MHUTOXOHJPUH, TJIe OHA IOJIBEPraeTcsi OKHCIUTEIBHOMY JeKapOOKCHIMPOBAHUIO,
MIPEeBPAIAsACh B YKCYCHYIO KHCIIOTY (aleTar), BEpHee, B €€ aKTUBHYIO (opMmy:

C3H403 — C02 + CH3COOH

AKTuUBHBIE (OpPMBI alerara MOTyT 00pa3oBBIBATBCS B OpPraHU3ME TaKKe IPH PpacCIleIUICHUU
AMMUHOKHUCIIOT M OKMPHBIX KHCIOT. OTH (OpMBI arerara BCTYHNAOT B 3aKJIIOYUTENbHYIO CTaJMIO
OKHCIIUTEJIBHOTO KaTaboIn3Ma, IJie MOJIBEpPraloTcsl KaTaIUTUYECKOMY paclierieHuio ¢ ocBoboxienuem CO,
1 aTOMOB BOJOPOJIA:

CH;COOH + 2H,0 2CO, + 8H

Huknuyeckas COBOKYIMHOCTh pEaKlUid, B Pe3y/lIbTaTe KOTOPHIX MPOMCXOJIUT MPEBpPAIICHUE aKTHBHOU
(dbopMBI aneraTa B YIVIEKHCIBIA a3 U aTOMBI BOJOPO/IA, HA3BIBACTCS IIUKIIOM TPHUKAPOOHOBBIX KUCIOT, WU
nukiaoMm Kpebca. OcHOBHAs 4acTh 00pa30BaBIIMXCS B Pe3y/IbTaTe PACIICIICHHsS alleTaTa aTOMOB BOJOpO/ia
nepeHocurcs Ha okuciutenb HAJl + (HUKOTHHAMUIAaICHUHINHYKIICOTH]T), COETUHEHUE, KOTOPOE OTHOCUTCS
K TMUPHIMHOBBIM HYKJICOTHUIAM W UCIOJB3YETCs B TMpoIleccax MeTadoau3Ma Kak MEPEeHOCUYHMK aTOMOB
BOJIOPO/A.

DHeprusi, 0CBOOOXIAIOMIASCS B TpOILECCe IbIXaHHs, MOXET 3amacatbcsi B Buae AT®D Omaromaps
MOCIIEIOBATEILHOMY ~ NPOTEKAHWIO  OKUCIHMTEIHbHO-BOCCTAHOBHUTEIBHBIX  peakiuil.  OKHCIUTENbHO-
BOCCTAaHOBHUTEIbHBIMUA HA3BIBAIOTCS PEAKIMH, B IMPOIECCE KOTOPHIX MPOUCXOAMT MEPEHOC DJIEKTPOHOB OT
JIOHOPOB  DJIEKTPOHOB (BOCCTAHOBUTENS) K AaKUENTOPY JJICKTPOHOB (OKUCIUTENI0). B  HEKOTOpBIX
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX MEPEHOC JIIEKTPOHOB OCYIIECTBISIETCS MyTEM Iepeaadu
aTOMOB BOJIOPO/Ia; TAKMM 00pa3oM, JEruIpUPOBAHNE U OKUCIIEHHUE SBJISIOTCS SKBUBAJIEHTHBIMU ITPOLIECCAMHU.
Yacro ans 0003Ha4YeHUs SJIEKTPOHOB WJIM aTOMOB BOJIOPOJIa, MPUHUMAIOLIUX Y4acTHE B OKHCIUTEIIBHO-
BOCCTaHOBHUTEILHOM ITIPOLIECCE, UCTIOIB3YIOT TEPMHUH BOCCTAHOBUTENIbHbBIE SKBUBAJICHTBHI.

OxucauTrenu W BOCCTAHOBUTENM  (QYHKIUOHUPYIOT  KAaK  COINpPSDKEHHBIE  OKHCIUTENBHO-
BOCCTAaHOBHUTENbHBIE Mapbl. B peakuusx meraboiu3Ma TaKHe OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE Mapbl
MPEJCTABIICHbI, B YACTHOCTHU, MUPUMUAUHOBBIMU HYyKJIeoTuamMu, HAJI u HAJI® (mocnegHee coenuHeHue
spisiercs  pochopmupoBannoit  gopmoit  HAJ[). OTu coemuHeHus BXOASIT B cocTaB  (EpPMEHTOB,
YYaCTBYIOIIUX B OKHCJIMTEIbHO-BOCCTAHOBHUTENbHBIX PpEAKUHUAX. B OKUCINUTENbHO-BOCCTAHOBUTEIBHBIX
peakusaxX, MpPOTEKAIOUIMX B HUBBIX CHCTEMaxX, OKUCIIEHHas (opMa 3THX COeqUHEHHUH (0003HauvaeTcst Kak
HAJI" u HAZI®™) nepexoaut B BoccTaHoBiIeHHYIO hopMy (0603HagaeTcs kak HAJITH u HAJI®H). IIpu stom
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OT MOJIEKYNBl cyOcCTpara, y4yacTBYIOIIEH B OKHMCIMTEIbHOM-BOCCTAHOBHTEIBLHOM IIpOIIECCE, YXOJIAT JBa
BOCCTAHOBHUTENBHBIX 3KBUBaleHTa. OHM mpencTaBieHbl rufpus vwoHoM (H', aBa snexTpoHa M NPOTOH),
KOTOpHIi cBsA3bIBaeTcsa ¢ Moaekynoit HAJI®. OcBoGoxkaaromuiicsa 1ocie cBA3bIBaHUS THAPU HOHA TIPOTOH
(H") nepexoauT B OKPYKaIoIIyIO Cpeay:

HAJT" + 2H — HAJTH + H'

BoccranoBnennass wmonekyna HAJ[ (HAJH) Bcrymaer BO B3auMOJAEHCTBHE C HayajJbHBIM
KOMIIOHEHTOM JIbIXaTeNbHOW Lienu. JlpIxaTesnbHas LEenb COCTOUT U3 IOCIEAO0BATEIbHO PACHOJIOKEHHBIX B
MeMOpaHe MHTOXOHAPUN OENKOB, SBISIONIMXCS NEPEHOCYMKAMU BOCCTAHOBUTEIBHBIX HKBHUBAJICHTOB
(BoopoJa WJIM DJIEKTPOHOB). 3HAUMTENbHAas 4YacThb MEPEHOCUYMKOB TPEJCTaBICHA LMUTOXpOMaMU —
xKenezocoepxKaiuMu 0esnkamu. B xozie nepeHoca 3J1eKTPOHOB I10 JIbIXaTeNIbHOM 1N BaJeHTHOCTD jKeJe3a
B mutoxpomax oOpatumo m3mensiercs: Pe(Il) —> Pe(Ill). DnekTponsl mocineaoBaTenbHO MEPENatoTcsi OT
OJTHOTO MEPEHOCUMKAa K JPYyromMy, U B KOHEYHOM HTOT€ — K MOJEKYyJIspHOMY Kuciopony. Ilociennuit
LUTOXPOM B IIeM pearupyer ¢ MOJEKYJISIpHBIM KuciaoponoM. llpomecc mnepeHoca 31€KTPOHOB IO
JIbIXaTeIbHON 1I€MH, KOTOPBIA IpEeACTaBIsieT COOOW COBOKYNHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii, COMpPOBOXKIAETCS BBIIECJICHUEM 3HAYUTENIBHOTO KOJUYeCTBAa HHepruu. YacTe 3TOH 3HEpruu
3armacaercs B Buae AT®, koropas oOpasyeTcss B pe3yjbTaTe CONPSIKEHHOTO C  OKUCJICHHUEM
dbochopunupoBanus AJ1D.

B kieTkax sykapuoT mpoliecc JbIXaHusl, COMPSKEHHOTo ¢ TpaHc(hopManueil SJHEpriuu, IPOUCXOIUT BO
BHYTpEHHEW MeMOpaHe MHUTOXOHApWH. BHyTpeHHss MmemOpaHa MUTOXOHApPUN 00pazyeT MHOTOUYHCIICHHBIC
rIyOOKHe CKJIaJKH, Ha3blBaéMble KpuUCTaMU. Y OakTepwii, CIOCOOHBIX [bIMIaTh, ATOT IMPOIECC
OCYILECTBIISIETCS. Ha LMTOIUIa3MaTudyeckoid MemOpane. [IpeBpaienue sHepruu, OcBOOOXKIArOUIEHCs NpU
MEPEMEIICHUN 3JIEKTPOHOB MO JbIXaTEIbHOM LIENMH, BO3MOXKHO TOJBKO B TOM Ciyd4ae, €ClId BHYTPEHHSS
MeMOpaHa MUTOXOHAPUI HETIPOHUIIaeMa /Il HOHOB. DTO 00YCIJIOBJIEHO TEM, YTO SHEPIHsl 3a11acaeTcs B BUJIE
pa3HUIBI KOHUEHTpalUil (TpaiuieHTa) MIPOTOHOB.

[Ipouecc nepegaun BOCCTaHOBUTEIBHBIX SKBUBAJICHTOB IO JbIXaTEbHOMN 1IEMHU OCYIIECTBIIAETCA TAKUM
00pa3oM, YTO Ha HEKOTOPBIX CTAIUSAX MPOUCXOIUT MEPEMENIEHUE OT OJHOTO KOMIIOHEHTA JBIXaTeIbHON
LENU K IPYrOMY HE TOJBKO 3JEKTPOHA, HO U MPOTOHA (TO €CTh MEPEHOCUTCS aTOM BOA0poa). KoMmoHEeHTHhI
JBIXaTeTIbHON I PACIONIOKEHBI B MEMOpaHe MHUTOXOHJPUN TaK, YTO ATOT NPOTOH CBSI3BIBACTCA C
MEPEHOCUYMKOM Ha BHYTPEHHEH CTOPOHE MeMOpaHbl MHUTOXOHAPHUI. ATOMBI BOAOPOJa (CYMMAapHO 3JIEKTPOH
U MPOTOH) TIEPECEKAIOT MEMOpaHy, IPOTOH OCBOOOXKIAETCS C HAPYKHOM CTOPOHBI MEMOPAHBI, a AIEKTPOHBI
MPOJIOJKAIOT CBOM MYyTh MO JIbIXaTeabHOM 1enu. Ha 3akiifounTensHOM 3Tane ¢ 3JIEKTPOHAMU, MPOLIEAIINMHU
CBOM MyTh MO JbIXaTEIbHOM LENH, B3aUMOJAECUCTBYET MOJEKYJSIPHBI KHUCIOPOJ U HPOTOHBI, KOTOPbIE
MOCTOSTHHO TIPUCYTCTBYIOT B BoJie. B pe3ynbTaTe 3TOM peakuuu o0pa3ytoTcst MOJIEKYIIbI BOIBIL:

02 +4e + 4-HJr — ZHQO

[lepemenienre MPOTOHOB W3 MAaTpPHKCa B MEKMEMOpaHHOE MPOCTPAHCTBO MHUTOXOHJIPHM, KOTOPOE
ocyIecTBisiercs: Onarogapss (YHKIIMOHUPOBAHUIO JBIXATEIBHOW IEMH, MPHUBOJUT K TOMY, YTO MATPHKC
MUTOXOHJPUN 3alleladylBacTCsa, a MEXMEMOpPaHHOE NPOCTPAHCTBO 3akHcisieTcs. Takum oOpazom, B
npouecce (yHKIIMOHUPOBAHUS JIBIXaTENbHOW IENM BHYTPEHHSISI CTOPOHA MMTOXOHJAPHAIBHOM MeMOpaHbI
3apspKaeTcsl OTPULATENIbHO, a HapyXKHas — IMOJIOKUTENbHO. OOpa3zoBaBlIascs pa3HUILIA B KOHILIEHTpALUU
IIPOTOHOB MO pa3Hble CTOPOHBI MUTOXOHJIPUATBHON MeMOpaHbl MOXKET OBbITh HCIIOJIb30BaHA I CHHTE3a
AT® u3z AJII® u nHeopranmdeckoro ¢ocdara. CHHTE3 OCYIIECTBISETCS CIENUATBLHBIM (EPMEHTOM,
BCTPOCHHBIM B MEMOpaHy MUTOXOHpU U Ha3biBaeMbIM AT®-cuHTa30i.

Monekyna AT®-cuHTa3sl pacrosiokeHa B MUTOXOHIPHAIBHOW MeMOpaHe TakuM o0pa3oMm, 4TO
dbopmMupyeT KaHal, NepeceKkarolmuii MeMmMOpaHy, MO KOTOPOMY MOTYT IepeMeuiarbcsi NpOTOHBL. BHYTpb
MaTpUKca BBICTYNAe€T 3HAUUTENbHAs YacThb MoJIeKynbl ATd-cuHTa3pl, KOTOpas HEMOCPEICTBEHHO
obecrieunBaeT obOpazoBanue AT® u3z AJI® u Heopranmdeckoro ¢ocdara. Korma xanan oTKpbeIBaeTcs, TO
IIPOTOHBI CBOOOJHO MEPEMEIIAIOTCS 10 HEMY C BHEIIHEH CTOpPOHBI MeMOpaHbl Ha BHYTPEHHIOIO, TO €CTh U3
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MEXMEMOPAHHOTO MPOCTPAHCTBA, TJI€ KOHIEHTPAIUs IPOTOHOB BBICOKA, B MAaTPUKC, Iie oHa HWxke. O1HaKko
KaHaJ OTKpPBIBA€TCS B TOM cllyyae, KOIJla pa3HOCTh MOTEHLUAIOB Ha MeMOpaHe JOCTUIaeT KPUTUYECKOIO
ypoBHs (6onee 100 mB). Ilpu mpoxokaeHun TPOTOHOB Yepe3 KaHald OCBOOOXKTACTCS SHEPTUs, 3a CYET
KOTOpOM oOecneunBaeTcsl MpUCOeNUHEHHe Heopranmdeckoro ¢ocdara x AP ¢ obOpazoBanueM
MaKpO3pPrUYECKON CBSI3H.

bananc suepruu. Ilpu mosHOM OKHCIEHMM OJHOM MOJIEKYJIbI TJIIOKO3bI B pe3yibTaTe TJIMKOIW3a U
MOCJICYIOIIETO a’pOOHOT0 OKUCIICHHS CHHTE3UpPYETCs Tpuauath BoceMb Mojekyn AT®. CymmapHO 3TOT
MIPOLIECC MOXKHO MPEACTABUTH B BUJIE CIEIYIOIIEr0 ypaBHEHHUS:

CsH1206 + 60, + 38AJ1D + 38H3PO4 -> 6CO; + 38AT® + 44H,0

Takum o0Opa3oM, B pe3ynbTaTe MPEBpAIICHUs TIIIOKO3bl B YIVIEKUCIBIA ra3 U BOAY, ONHUCHIBAEMOIO
YpaBHEHHUEM:

C6H1206 + 602 — 6C02 + 6H20
ocymiectBisieTcs cuHTe3 AT u3 Al u Heopranudeckoro docdara B COOTBETCTBUU C YPABHEHUEM:
38AI® + 38H3PO4 -> 38AT® + 38H,0

VYuuteiBas, uTo TepMUHaIbHAs hocdaTHas cBa3b B Mosiekyne AT® coxpanser okomno 40 x>k sHepruu,
MO>KHO 3aKJTFOYHTh, YTO MTOJIHOE OKUCIICHHE TIIFOKO3bI B OpraHu3Me mo3Bossiet 3anactu 1520 k/[x sHeprum.

®otocuHTe3. [To TOMY, KaKOW TUN MUTAHUS UCIIOJIB3YIOT KUBbIE OPraHU3Mbl, ©X MOXKHO pa3eIUTh Ha
JB€ OOJIBIINME TPYIIIBI: aBTOTPO(BI U TETEPOTPODHI.

['ereporpodbl — 3TO OpraHu3Mbl, KOTOpblE HE CHOCOOHBI K CHHTE3y OpraHMYECKHUX BEILECTB U3
Heopranndyeckux. [lo 3Toil mpuuMHE OHM HUCHOJB3YIOT B KayecTBE IUIIM TOTOBBIE OpraHUYECKUe
coequaenus. K rereporpodam OTHOCATCS )KMBOTHBIE, a TAKXKE 3HAUUTENbHASL YaCTh TPUOOB U OaKTEpHid.

ABTOTpPOQBI — O3TO OPraHU3MBI, OCYIIECTBIAIOIINE CHUHTE3 OPraHUYECKUX COEJAMHCHUN U3
Heopranndyecknx. K aBTOTpodaM OTHOCSTCS BCE pacTeHHsl U HEKOTOphle Oaktepuu. B cBorO ouepens,
aBTOTPO(BI MOXKHO pa3IeIUTh Ha XeMO- M (oTocHHTE3upyomue. K XeMOCHHTE3UPYIOIUM OTHOCSTCS
0aKTepuu, KOTOPHIE CIIOCOOHBI KCIIOJNIB30BAaTh SHEPTHUIO, BBIICISIIONIYIOCS MPH OKHCICHHH HEKOTOPBIX
XUMHUYECKUX BEIIECTB, HAIPUMEP CEPOBOOPO/IA, aMMHaKa, HUTPUTOB. DOTOCHHTE3UPYIOIINE OPTaHU3MBI, K
KOTOPBIM OTHOCSITCSI KaK dYKapHOTHI (BBICIIINE 3€JICHBIC PACTEHUS, 3€JICHbIe, Oypble U KPacHbIE BOJAOPOCIIH,
9BIJICHOBBIE W JTUATOMOBBIE BOJOPOCIH), TaK M TPOKAPUOTHI (CHHE-3EJICHBIE BOJOPOCIH, 3€ICHBbIE U
mypHnypHbIe OaKTEPUH) UCIIOIB3YIOT JIJISl CHHTE3a OPraHUYECKUX COCTMHEHHI YHEPTHIO COJTHEYHOTO CBETA.

CHHTEe3 OpraHMYECKUX COCAMHEHUH C HCIOIB30BAHUEM HHEPIHMH COJIHEYHOTO CBETa HAa3bIBACTCS
(hOTOCHHTE30M.

CymmapHoe ypaBHEeHHE (HOTOCHHTE3a JJsl BCeX (DOTOCHHTE3UPYIOMIMX OPraHU3MOB, 32 UCKIIOYCHHEM
OakTepuil, MOXKET OBITh MPEICTABICHO B CIESAYIOIIEM BU/IE:

12H20 + 6C02 g C6H1206 + 6H20 + 602

@doToCHHTE3 MPOTEKAeT B CIEHUATM3UPOBAHHBIX OPraHOMIAX 3€JCHBIX PACTEHUI, Ha3bIBAEMBIX
XJioporutactaMu. Y (OTOCHHTE3UPYIOUINX OaKTepUil 3TOT MPOIIECC OCYIIECTBISIETCS HAa HAPYKHOI MeMOpaHe
OakTepun WM B Xpomarodopax, MeIKUX chepruuecKuXx MeMOpaHHBIX Iy3bIpbKaX, pacIOJIOKCHHBIX B
UTO30JIe OaKTepUATLHON KJIETKU. B CTPYKTYpPHOM OTHOIIIEHHH XJIOPOIUIACTHI OJTM3KH K MUTOXOHAPHSIM: OHU
UMEIOT JIBOMHYIO MeMOpaHy, IMpH4YeM BHYTPEHHSSI MeMOpaHa CBEpHyTa B MHOXKECTBO YIUIOIIEHHBIX
My3bIPKOB, HAa3bIBAEMBIX THJIAKOWIAMHU. BHYTpH THIAKOWIOB HaXOMATCS MUTMEHTHI, YIaBIMBAIOIINE CBET.
[Tpouecc poTocuHTE3a MOKHO pa3AeIuTh HA ABE (ha3bl: CBETOBYIO U TEMHOBYIO.

Ceemosas ¢aza. POTOCHHTE3 HAYMHACTCS C MOMEHTA OCBEIIEHUS XJIOPOIUIACTa BUIMMBIM CBETOM U
BKIIIOYAeT PEaKIMH, HENMOCPEACTBEHHO CBS3aHHBIC C HCIIONB30BaHHEM CBeTa. Bce ¢oTocuHTE3Hpyromme
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KJIETKU COJIEp>KaT OJAMH MJIM HECKOJIBKO KJIACCOB 3€JIEHBIX MUTMEHTOB, COJEpXKAIlUX MAarHUi U Ha3bIBAEMBIX
xynopouiamu. Monekynsl  Xjaopoduiuia CHOCOOHBI YIIaBIMBAaTh CBET B KPAacHOM OOJACTH CIIEKTpA.
[Tornomenre KBaHTa CBETa MOJIEKYJION XJIOpO(UIUIa IPUBOIAUT K €€ «BO30YKIEHHIO», TO €CTh K IEepeXoay
OJTHOTO M3 DOJEKTPOHOB Ha 0OoJjiee BBICOKUNA DHEPreTHUYECKHUH YpOBEeHb. B030yXIEHHBIM 3IEKTPOH
MIEPEHOCUTCS Ha CIEAYIOIIMM KOMIOHEHT LIENH MEepeHOoca 3JIEKTPOHOB, aHAIOTMYHOW JBIXATEIbHOM ILIETH.
3HayUTeNbHAs YaCTh KOMIIOHEHTOB 3TOW IENM MpPEJCTaBleHa LIUTOXpOMaMu (Kesezocoepxkaiiue OenKu) u
Meabcoaepxkammu o6enkamu. CaMm mporecc nepeHoca 3JIEKTPOHOB MPEJCTaBIIsIeT co00M MOCiIe0BaTeIbHO
MIPOUCXOASIINE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

[locne Toro kak SJEKTPOH YXOJIUT C MOJIEKYJbl XJOpopuUIa Ha CIEAYIOUUNA KOMIIOHEHT LENu
MepeHoca 3JIEKTPOHOB (XJIOPOMUIUT MPU ITOM OKHUCIAETCS), MPOMCXOIUT €ro BOCCTAHOBJICHHWE 3a CUET
AJIEKTPOHOB, BXOJSIIMX B COCTAaB MOJEKYJbl BOJBL I[Ipm 3TOM C ydacTHeM CHEIHMaIbHBIX (HEPMEHTOB
MOJIEKYJIa BOJIbI PacIafiaeTcsl Ha AJIEKTPOH, IEPEHOCUMBII K MOJIEKYJIe OKUCICHHOTO XJIOpoQUILIa, IPOTOH U
aTOMapHbI KHUCIOpPOJ. DTOT MpPOLECC MPOUCXOAUT C BHYTPEHHEH CTOpPOHBI MeMOpaHbl TUiakounaa. /[Ba
aToma Kucjaopoja o0beuHATCa B Mojekyny O, kotopas nyrem nauddy3un nokuaaer xjiaopomiact. Takum
00pa3oM, KUCIOPO/I, SIBIISIOMUNICS MPOAYKTOM (POTOCHHTE3a, 00pa3yeTcsl U3 BOJIBI.

Tak ke Kak M B JIbIXaTEJIbHOM IIeNM, Ha HEKOTOpBIX HJTalax LEeNu IepeHoca B XJIOpOIIacTax
OCYILIECTBIISIETCSL IEPEHOC AIEKTPOHOB Yepe3 MEMOpaHy COBMECTHO C IMPOTOHAMH (TO €CTh B BHJE aTOMOB
BOJIOPO/IA), a 3aT€M IIyTHU MPOTOHOB U 3JIEKTPOHOB Pa3eistOTCsA: MPOTOHBI MEPEHOCATCS C OAHON CTOPOHBI
MeMOpaHbl Ha JPYTyl0, a AJIEKTPOHBI IPOAOJDKAIOT JaJbHEHIIMKA MyTh MO Lenu nepeHoca. M TorossiMm
pe3yapTaTOM TaKOIro Ipoliecca SBISETCS CO3/1aHuMe TIpajUeHTa IPOTOHOB: IMPU O3TOM BHYTPEHHEE
MIPOCTPAHCTBO THJIAKOM/IA 3aKUCIIAETCS U OOpallleHHasi BHYTPb YaCTh MEMOpaHbl CTAHOBUTCS MOJIOXKHUTEIBHO
3apsHKEHHOM, a yacTh MeMOpaHbl, oOpalleHHast B MeXXKMEMOPaHHOE MPOCTPAHCTBO, CTAHOBUTCS 3apsyKeHHOU
OTpHIATENbHO (MeXMEMOpaHHOE MPOCTPAHCTBO 3allleauylBaeTcs). DHEeprus, 3alaceHHasl B BU1€ I'paJueHTa
KOHIICHTpaIii MpoTOHOB, ucnoib3dyeTcss AT®-cunrtazoit mns cuare3a AT® uz AJI® u HeopraHuueckoro
docodara.

B xoHeuHOM HTOre JIEKTPOHBI, NEPEHOCUMbIE MO (POTOCMHTETUYECKON IIETH MEepeHOca 3JIEKTPOHOB,
BKJIIOYAKOTCS B OKUCIEHHYIO (OpMy MKOTHHAMHIAAeHUHIuHyKIeoTuadocdara, HAID®, Boccranapnupas
nocneannii 10 HAJIOH. Mkl yxe ynomunany, uro napsl HAJ[/HAJIH u HAJI®*/HAI®H npeacTapisior
coboli  YHUGDUIIUPOBAHHBIE OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIE TMAPhl COCIWHEHUWH, WCIONb3yeMble B
pa3IMYHBIX OMOXUMHUYECKHUX PEAKIUAX B KAUECTBE OKUCIUTENECH MM BOCCTAHOBUTEIICH.

Takum o00pa3oM, B pe3ylbTaTe CBETOBOW CTaauH (HOTOCHUHTE3a DJICKTPOHBI, MEPEHOCHUMBIC C
BO30YXICHHOW MOJIEKYJIBI XJI0pO(UIIIa MO e MEPEeHoca IEKTPOHOB, 00ECIIEUNBAIOT, C OJHON CTOPOHHI,
CO3/IaHUE TPaJMEHTA MPOTOHOB, YHEPTHUST KOTOPOTO 3aIacaeTcs B BHJIE TEPMUHAIBHON (ocdaTHOM CBsI3U
AT®, a ¢ npyroii cTtopoHsl, obecreunBarOT oOpa3oBanue BoccraHoBuTedss HADH, koTopslii 3arem
HCIIONIB3YETCsl B TEMHOBOH (pa3e poTocuHTe3a At 00pa30BaHuUsl YIIIEBOJAOB U3 YIIIEKUCIOTO ra3a M BOJIBL.

Temnosasn ¢aza gpomocunmesa. dueprus B Bune ATD u BOCCTaHOBUTEILHBIC SBUBAJICHTHI B BUJIC
HA®H, obpa3yromuecs: B GPOTOCHHTE3UPYIOIIUX OpraHU3MaX Ha CBETY, MCIIOJB3YIOTCS B JalbHEHIIEM /st
CHUHTE32a YIJIEBOOB, TO €CTh /i1l BoccTaHoBieHUsI CO; 10 Tr0K03bl U Apyrux CaxapoB. OTH peakUuyd MOTYT
MPOTeKaTh KaK Ha CBETy, TaKk M B TEMHOTE, IOJITOMY HAa3bIBAIOTCS TEMHOBOW (a3oii QorocuHTe3a.
CyMmmapHO€ ypaBHEHHE, OIMCHIBAIOIIEEe TEMHOBOH mporecc oOpa3oBanust rinroko3el u3 CO,, umeer
CIEAYIOIIUI BU:

6CO; + 12HAJZI®H + 18AT® + 12H,0 -> C¢H 2,06 + 12HAZID™ + 18 AJI® + 18H;PO,4

[Ipomecc cuHTE3a TIIOKO3BI OCYIIECTBISETCS B pe3yiabTare OOJBIIOTO YHCIA IOCIEI0BATEIbHBIX
(bepMeHTaTHBHBIX peakuuii. B nampHeiimemM 3 TIIOKO3BI MOTYT OOpa3oBHIBATHCS OoJyiee CIIOKHBIC AU- H
MOJIMCAaXapH/Ibl, @ TAK)KE aMHUHOKHCIIOTBI, JKUPHBIE KUCIIOTHI U IPYTHE OPraHHYECKHE COSAMHEHHS.

3nauenue ¢otocunreza. Ilpouecc ¢ortocuHTe3a SBISETCS OCHOBHBIM IPOIECCOM, B pe3yibTaTe
KOTOPOTO W3 HEOPraHWYECKUX COCOMHEHUH (IBYOKHCH YIJEepoJa W BOJBI) OCYIIECTBISIETCS CHHTE3
OpraHMYeCcKuX coenuHeHui. Takum 00pazoM, POTOCHHTEIUPYIOIINE OPTraHU3Mbl (aBTOTPOQBI) CIIOCOOHBI 3a
cuet >Hepruu CoOJHIIA CHHTE3MPOBATh OPTaHMYECKHE BEUIECTBA, HEOOXOIMMBIEC JUISI MX POCTa U Pa3BUTHA.
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Bornee Toro, camu (OTOCHHTE3NPYIOLIHE OPTaHU3MBI HITH TPOIYKTHI HX KU3HECSITEIbHOCTH CITy)KaT IMHIICH
JUISL BCEX OCTaJbHBIX WiIEHOB Onocdepsl (rerepoTpodoB). Takum oOpazoM, xKU3Hb HA 3eMyie JOKHA ObLta
Obl TPEeKpaTUThCS, HE OyAb NOCTOSHHOTO MOCTYIUIGHHS SHEPTUH B BHJIE COJHEYHOTO H3JIY4YEHUS U
(doTocHuHTE3a, KOTOPBIN 3Ty SHEPTUIO UCIIOJIB3YET.

Jnst Toro, 4roObl pacxoJ0BaTh 3alacEHHYI0 SHEPIUI0, OPraHU3MBbl OCYIIECTBISIOT JErpajaIuio
MUTATENFHBIX BEIIECTB, TTAaBHBIM 00pa3oM OKHUCIUTENbHYIO. [l MpOTeKaHHWs OKHUCIUTENBHBIX IPOLIECCOB
UCTIONB3YETCsl KHCIOPOA, TPU ITOM OpPraHUYECKHE COCAMHEHHS MPEeBpallaloTCs B JABYOKHCH KHCIOPOA.
doTocuHTE3 CIOCOOCTBYET COXpaHEHHUIO paBHOBecHs B Omocdepe, BocctanaBnuBasg CO, 10 OpraHMYECcKUX
COeMHEHHH W BBIACTSST B arMocdepy MOJEKYISIpHbIH Kuciaopon. ToidbKO B pe3ynbTaTe IOSBICHUS
OPTraHU3MOB, CITIOCOOHBIX MPOU3BOIUTH KHCIOPO]I, MOTJIa BO3HUKHYTH Cpejla, MPUTOHAas! JAJIsl Pa3BUTHUS BCEX
TeX (popM KU3HU, KOTOPHIE UCTIOTIB3YIOT KUCIOPO/I.

KOHTpOJ’leI:Ie BOIIPOCHI:

B 4yem cymHocTh 0OMEHa BEIIECTB U MPEBPAILICHUS SHEPTHH ?

Kakwue nBa nporecca cocTaBisitoT 0OMEH BEIIECTB U IPEBpAIllEeHUE SHEPTUU B )KUBOM?

3. Tlouemy AT® M0kHO Ha3BaTh YHUBEPCATHLHBIM UCTOYHIUKOM HEPTHH B PEAKITUSIX OOMEHA BEIIECTB U
MpeBpalleHus SHEPrun?

4. Yro siBAsieTCs OCHOBHBIM HCTOYHUKOM 3HEPruu Ha 3emiie?

DN =

5. Ha kakue rpynmnsl noApa3eNnsoT OpraHM3Mbl [0 XapaKTepy UCIOIb3yeMOl UMU SHEPTHHU U 110
HCTOYHHUKY ITOJIYYEHHS] OPTAaHUUYECKUX BEIECTB?
6. Kakue rpynibl BBIIEISIOT CPEIU OPraHU3MOB 110 OTHOIIEHUIO K KHUCIOPOAY?

7. HO‘-ICMy q)OTOCI/IHTGS MOJXHO Ha 3BATb OCHOBHBIM IIPOLICCCOM, 06€CH€‘II/IB3.IOH_II/IM JKM3HB Ha 3emie?

Tema Ku3HeHHBIA UK KJIeTKH. MUTO3.

Ilnan:
1. ®da3pl muTo3a.
2. Herunuunbie GopMbI MUTO32
3. buoJjiornyeckoe 3HaYeHUE MUTO3A.

BaxHeHIuM KOMIIOHEHTOM KJIETOYHOTO IMKJIA SBJISIETCS MUTOTHYECKUHN (MTPpOarQepaTUBHBIN) UKII.
OH mpencraBisgeT coOOON KOMIUIEKC B3aMMOCBSI3aHHBIX W COTJIACOBAHHBIX SIBJICHUH BO BpEMs JEJICHUS
KJIETKH, a TAKXK€ J10 U 1ocie Hero. Mumomuueckuti yuki — 3TO COBOKYITHOCTb IPOLIECCOB, MPOUCXOAIINX B
KJIETKE OT OJTHOTO JIEJICHHS JI0 CIEIYIOIIET0 W 3aKaHYMBAIOIINXCS 00pa3oBaHUEM JIBYX KJIETOK CIIEAYIOIIeH
renepaiuu. Kpome 3Toro, B oHsITHE )KU3HEHHOTO 1IUKJIA BXOJST TAK)KE MEPUO/] BHITOTHEHHUSI KIETKOW CBOUX
¢GbyHKIMH U epuoabl MoKos. B 3T0 BpeMs nanbHelmIasi KiieToyHas cyb0a HEOoNpeieieHHa: KIeTKa MOKeT
HayaTh JIETUTHCS (BCTYIMAeT B MUTO3) JIMOO HA4YaTh TOTOBUTHCS K BBHIITOJTHEHHIO CIIEIU(PUISCKUX PYHKITHH.

OcHOBHBIE CTAIMH MHUTO034.

1.Penynnukanus (caMOyJJBOCHHE) T€HETHUECKON MH(OpMAIIUM MaTEepPUHCKON KIIETKU U paBHOMEPHOE
pacripe/ielieHue ee MEXJy JOYEPHUMHU KIEeTKaMU. DTO COMPOBOXKIACTCS W3MEHEHUSIMU CTPYKTYphl U
MOP(OJIOTHH XPOMOCOM, B KOTOPBIX cocpenoToueHo 0osee 90% nndopmaium 3yKapuoTHIECKON KIETKH.

2.MUTOTHYECKUM UK COCTOUT M3 YETHIPEX I[OCJEe0BATEbHBIX IEPHOJIOB: MPECUHTETHUECKOTO
(mnmu nmoctmurtotuyeckoro) G1, cMHTETHYECKOro S, MOCTCUHTETHYECKOro (Win npemutoTuieckoro) G2 u
co0cTBeHHO MUTO3a. OHHM COCTABJISIOT aBTOKATATUTHYECKYIO HHTep(}a3y (MOATOTOBUTENBHBIN MEPUO).

®a3pl KICTOYHOI0 HUKJIA:

1) mpecunternueckas (G1) (2n2c, rae n-4ucio XpoMOCOM, C- YUCIO MOJieKy:n). Maer cpasy mocne
nenenust kinetku. Cunreza [JIHK eme ne mpoucxonut. KiieTka akTHBHO pacTeT B pa3Mmepax, 3amacaer
BEIIECTBA, HEOOXOUMBIE JJIS AeTICHHs: OTKU (TUCTOHBI, CTPYKTypHBIE Oenku, pepmenTs), PHK, Monekybt
AT®. TIIpoucxomuT [AelNeHHE MUTOXOHIPUA U XJIOPOIJIACTOB (T. €. CTPYKTYp, CIIOCOOHBIX K
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ayTOpenpoaAyKIMK).  BoccraHaBiMBarOTCS  4epThl  OpraHM3aluu  WHTepda3HOW  KIETKH  Toclie
MIPEIIIECTBYIOIIETO JeICHUs;

2) cunrernueckas (S) (2n4c). [Ipoucxoaut yJIBOEHHE T€HETHYECKOI0 MaTepuasa MyTeM perinKaiuu
JJHK. Ona mpoucxoauT MOJyKOHCEPBATUBHBIM CIIOCOOOM, KOTJa JBOMHas crnupaib Mojekyasl JIHK
pacxoiuTCs Ha JIBE LIeTH U Ha KaKJOU U3 HUX CUHTE3UPYETCsl KOMIUIEMEHTAapHas 11eTI0YKa.

B wurore o6paszyroTcs aBe waeHTuuHble nBoHbIe ciimpanu JIHK, xaxmas 3 KOTOPBIX COCTOUT W3
onHoit HoBoM u crapoit nenu JIHK. KonnuectBo HacieacTBeHHOro matepuana ynsauBaercs. Kpome storo,
nponoipkaercsi cuare3 PHK u Genko. Takke perummkanuu mojaBepraercs HeOobInas 4acTh MUTOXOH]I-
puansaoit [IHK (ocHoBHas ke ee yacTh peruuiupyercs B G2 nepuon);

3) mocrcunternueckas (G2) (2n4c). JJHK yxe He cuHTe3upyercs, HO MPOUCXOJUT HCIPABICHUE
HEJI0YETOB, JOMYUICHHBIX MPU CHUHTE3€ €€ B S mepuoi (pemapauus). Takke HAKaIUIMBAIOTCS YHEPrUsl U
NUTaTeIbHbIC BENIECTBA, poaoiikaeTcs cuaTe3 PHK u GenkoB (mpenMyiiecTBeHHO SEPHBIX ).

S n G2 HenocpeACTBEHHO CBA3aHbI ¢ MUTO30M, IIOATOMY MX MHOI'/IA BBIJIEISAIOT B OTAEIBHBIN NEPUOL
— npenpoda3sy.

[Tocne »TOro Hactymaer coOCTBEHHO MHUTO3, KOTOPBIN cOocTOMT M3 deThipex ¢a3. IIponecc nenenus
BKJIOUYAET B ce€0s1 HECKOJIBKO MOCIIEI0BATEIbHBIX (a3 U MpeAcTaBiseT co00i UK. Ero npoaomkuTensHOCTh
paznuyHa W cocTaBisieT y OombmmHCTBA KiIeToK oT 10 mo 50 9. Ilpu sToM y KIETOK Tena dYeloBeKa
MPOJIOJDKUTEIBHOCTh caMOTo MuTo3a cocrapisier 1—1,5 4, G2-nepuona nnrepdaspl — 2—3 4, S-nepuoaa
unrepdazpl — 6—10 4.

Crannu MuTo3a.

[Iporiecc MuTO3a IPUHSATO MOAPA3AETATH HAa YEThIpe OCHOBHBIC (Da3bl: npogasy, memaga3zy, anaghazy
u menoga3zy (puc. 1-3). Tak kKak OH HEMPEPHIBEH, CMeHa (a3 OCYIIECTBISAETCS TUIAaBHO — OJHA HE3aMETHO
NEPEXOUT B IPYTYIO.

B npodase ysenuunBaercss o0beM sijipa, U BCIEACTBUE CHUPAIM3ALUM XpOMaTHHA (OPMHUPYIOTCS
xpomocoMbl. K koHITy mpodasbl BUAHO, UTO KaKJash XpOMOCOMa COCTOMT M3 ABYX xpomaTui. ITocrenenno
pacTBOPSIFOTCSL  AJPBINKK U siepHas 000J0YKa, M  XPOMOCOMBI  OKa3bIBAIOTCSA  OecropsijouyHO
pPacHoIOKEHHBIMU B IIUTOIIA3ME KJIETKU. LleHTpuoam pacxonsarcs K moiirocaMm KieTku. Popmupyercs
aXpOMaTMHOBOE BEPETEHO MEJIEHMs, YacThb HUTEH KOTOPOTrO MJAET OT MOJIIoca K IMOJICY, a 4YacTh —
MPUKpEIUIsIeTcsl K LeHTpoMepaM XpomocoM. ConepikaHhe T€HETHYECKOro Marepualia B KIETKE OCTaeTcs
HEU3MEHHBIM (2n4c).
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MNpodrasa

AnpbILKO
HAnepHan
membpaHa Xpomocoma Xpomocoma Xpomocoma

MeTadasza PanHaga MozoHasa PanHaa
aHadasza aHadasza Tenodasa

Puc. 1. Cxema mumosa 6 xiemkax Kopewxa iyKa

L e .
-a-’ Gk

isi‘s

Mumo3s 6 knemkax KOHUUKa Kopewika 1yka: a — unmepghasza; 6 — npogpasa; 6 — memagpasa; ¢ —
anaghasza; 1, e — panHsAA U NO30HAL MenoPasvl
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B wmeradaze XxpomMocOMbl JOCTHIalOT MaKCUMAaJIbHOW CHHpaiu3alldd W PacloJiararoTcs
YIIOPSIIOUEHHO HA 3KBaTOpe KIETKH, IMO3TOMY HMX IOJCYET M HU3YyYeHUE IPOBOASAT B ATOT IEPHOJ.
CojnepxaHue reHeTUYeCKoro MaTepuaia He u3mMensiercs (2n4c).

B anadaze xaxmas XpoMOCOMa «pacHICIUISETCS» Ha JIBE XPOMATHIbI, KOTOPBIE C 3TOTO MOMECHTA
Ha3bIBAIOTCS JOYEPHUMHU XpoMocoMaMu. HuTu BepereHa, MpUKpPEIICHHbIE K LIGHTPOMEpaM, COKPAILAIOTCS U
TSAHYT XpoMaTH/bl (JOYEpHUE XPOMOCOMBI) K MPOTHBOIIOJIOKHBIM MoitocaMm kieTku. CopepxkaHue
TeHETUYECKOI0 MaTepuaia B KJIETKEe y KaXKJ0ro IOJI0ca MPeJICTaBIeHO JAUIUIONAHBIM HabOpOM XpOMOCOM,
HO KaXKJ1asi XpoMOcOoMa COJIEPKUT OJIHY XxpoMmaTuay (4n4c).

B Tenodgasze pacnonokuBIIMECS Yy MOJIOCOB XPOMOCOMBI JECIUPATU3YIOTCS U CTAHOBSTCS ILIOXO
BUJUMBIMU. BOKPYT XpOMOCOM y Ka)IOTO TMOJOCa U3 MEMOPAaHHBIX CTPYKTYp LUTOIIa3Mbl (JOPMHUPYETCS
sepHas 000JI0UKa, B sipax o0pa3yroTcs siapbimiky. Paspymaercs: BepeTeHo aenenus. OMHOBPEMEHHO UIET
JiefieHNe LUTOIUIa3Mbl. JlouepHue KIeTKH UMEIOT JUIUIOMAHBIA HaOop XpOMOCOM, Kaxaas M3 KOTOPBIX
COCTOMT U3 OJJHOUN XpomaTuisl (2n2c).

Herunuynsie popMbl MUTO32

K HetunuuneiM popmMaM MUTO3a OTHOCSTCSI aMUTO3, SHIOMUTO3, TOJIUTEHHUSL.

1. Amuro3 — 3710 mpsimoe nenenue sgapa. Ilpu 3Tom coxpansiercs MOpPQOIOTHs sapa, BUJIHBI
SOPBIIIKO W sifiepHas MeMOpaHa. XpoMOCOMBbI HE BHUIHBI, U WX PAaBHOMEPHOTO paclpeieieHUs He
NPOUCXOAUT. SIIpO JEeNuTCs Ha JBE OTHOCHUTEIBHO paBHbIE YacTu 0e3 00pa3oBaHHUs MHUTOTHYECKOIO
anmapara (CHMCTeMbl MHKPOTPYOOUYEK, IEHTPHUOJICH, CTPYKTYpHpPOBaHHBIX XpomocoMm). Eciu mpu 3Tom
JieJIeHNe 3aKaHYMBAETCs, BO3HUKAET ABYXbsiepHast KileTka. Ho MHOI/1a nepeninypoBbIBaeTCs U [UTOILUIa3Ma.

Takoit BUI JeeHust CyIiecTByeT B HEKOTOPhIX MU PepeHIIMPOBAHHBIX TKAHIX (B KIETKaX CKEICTHON
MYCKYJaTypbl, KOKH, COEMHUTEIBHON TKaHM), a TaKKe€ B NATOJIOTMYECKH M3MEHEHHBIX TKaHIX. AMHUTO3
HUKOTJIa HEe BCTpedaeTcsl B KJIETKaX, KOTOpblE HYXJAIOTCA B COXPAHEHHWU IOJHOLIEHHOW TIeHETHYeCKOU
nH(pOpMaIK, — OIUIOIOTBOPEHHBIX AUIEKIIETKaX, KJIETKaX HOPMAJIbHO Pa3BUBAOILErocs 3MOpHOHA. DTOT
croco0 JeJICHUsI HE MOKET CUUTAThCS MOJHOLIEHHBIM CLIOCOOOM Pa3MHOXKEHHUS YKAPHOTHYECKUX KIETOK.

2. Dupomutos. Ilpu stom Tume aenenus nocie permkanuu JIHK He mpoucxomut paszmeneHus
XPOMOCOM Ha JIB€ JIOUEPHUE XPOMATUIbL. ITO MPUBOJUT K YBETUYECHHUIO YMCIIAa XPOMOCOM B KJIETKE MHOI'/IA B
JIECATKH pa3 MO0 CPAaBHEHHUIO C AWILIOUIHBIM Habopom. Tak BO3HHMKAIOT MOJIMIUIOWIHBIE KIETKA. B HOpMme
3TOT TMPOLECC HMEET MECTO B HWHTCHCHBHO (DYHKIMOHHMPYIOIIMX TKaHSAX, HApuUMep, B TMEYCHHU, T
MOJIUIJION/IHBIE KJIETKW BCTPEYAIOTCS O4YeHb 4acTo. OJHAKO C TNEHETUYECKON TOYKHU 3PEHHUS SHIOMMTO3
MPEJCTABIISIET COOON TEHOMHYIO COMAaTHYECKYIO MYTAIHUIO.

3. [Momurenwus. [Ipoucxoaut kpatHoe yBennueHue cogepxkanus JJHK (xpomonem) B xpomocomax 6e3
YBEJIMYEHUS COAEpKaHUs caMux XpomocoM. Ilpu sTom kKoamuecTBO XpomoHeM MoxeT pocturarb 1000 u
0osiee, XpOMOCOMBI TIPH ATOM MPUOOPETAIOT TUTAaHTCKHE pa3Mmephl. [Ipu momuTeHHH BhIMATAIOT Bce (asbl
MHUTOTHYECKOTO IIUKJIa, Kpome perpoaykunu nepsuunbix Huterd JJHK. Takoif Tun nenenus Habmogaercs B
HEKOTOPBIX BBICOKOCHELUATU3UPOBAHHBIX TKaHAX (MEUYEHOYHBIX KIIETKAX, KJIETKaX CIIIOHHBIX JKeJe3
JBYKPBUIBIX HACEKOMbIX). [lo-muTeHHBIE XPOMOCOMBI JIPO30(MI  HCIONB3YIOTCSA JJIi  MOCTPOCHUS
LUTOJIOTMYECKUX KAPT T€HOB B XPOMOCOMAX.

Buosornyeckoe 3HaueHue MUTO3Aa.

OHO COCTOMT B TOM, YTO MHUTO3 OOECIIEYMBACT HACJICICTBEHHYIO Mepenady MPU3HAKOB U CBOWCTB B
pAoy TIOKOJIEHMM KIJIETOK NpH pa3BUTHM MHOIOKJIETOYHOIO oOpraHu3ma. brarogapst TOYHOMY H
PaBHOMEPHOMY pACHpPEIEICHUI0 XPOMOCOM I[P MHUTO3€ BCE KJIETKH €JIMHOI0 OpraHu3Ma T€HeTHYECKU
OJIMHAKOBBI.

MuTtoTudeckoe JeleHne KIETOK JIEKHT B OCHOBE Bcex (hopM Oecrosioro pa3MHOXKEHHUS Kak y
OJTHOKJIETOUHBIX, TaK M y MHOTOKJIETOYHBIX OpPraHu3MOB. MHTO3 0O0YCIIOBIMBAET Ba)KHEHIINE SIBICHUS
KHU3HEAEATEIbHOCTH: POCT, Pa3BUTHE U BOCCTAHOBJIEHHWE TKAaHEH M OpraHoB MU Oecrnosnoe pa3MHOXKEHHE
OpTaHH3MOB.
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KonTpoabHbie Bonpochl:

1. Kako#l 1Mk Ha3bpIBaeTCS MUTOTUYECKUM?

2. Kakue npornecchl MpOUCXOIsT B KJIeTKe B HHTEp(dazy?
3. Kakwue ¢a3pl BEICTAIOT B POIIECCE MUTO3a?

4. B xakyto (pa3zy Muto3za oOpaszyercsi BEpeTeHO JeICHHUs ?
5. KakoBo Ouosnoruueckoe 3HaueHue MUTO3a?

Paznen II OPI'AHU3M. PASBMHOKEHHUE U UHAUBUAYAJIBHOE PA3BUTHUE
OPI'AHU3MOB

Tema ®opMbI pa3MHOKEHHSI OPTAHU3MOB

Inan:
1. BecnoJioe pa3MHOXKeHHe.
2. IlosoBoe pa3MHoOKeHHUe.

CBOHCTBO OpPraHU3MOB BOCIIPOM3BOJUTH ceOe MOJOOHBIX, 00ECIIeUnBaIOIee HEMPEPHIBHOCTD KU3HH,
Ha3bIBaeTcs pa3MHoOkeHUueM. becnonoe pasmnoocenue XapakTepus3yeTcst TeM, 4TO HOBasi 0cOOb pa3BUBAETCS
U3 HEMOJIOBBIX, COMaTHUYECKUX (TeJIeCHBIX) KJIETOK. B fecnonom pazmmosrcenuu ydactByer TOJIBKO OJIHA
UCXOAHasA 0co0b. B 3TOM ciyuae opraHu3M MOXET Pa3BUTHCS U3 OJHOM KIIETKH, @ BO3HUKIINE TOTOMKHU IO
CBOMM HACJE/ICTBEHHBIM IPU3HAKAM HJICHTUYHBI MAaTEpUHCKOMY OpraHusMy. becrnosioe pasMHOXeHUe
IIMPOKO PaCIpOCTPAHEHO CPEAM PACTEHUM M 3HAUMTENIBHO pEeXe BCTpedaeTcsl y >KMBOTHBIX. MHorue
MPOCTEHIINE PAa3MHOXKAIOTCA IMYyTEM OOBIYHOTO MUMOMUUECKO20 Oenenun Kiemku ( TIyTeM JelIeHUus
MaTEepUHCKON KIJIEeTKH TononaMm (OakTepuu, HBIVICHBI, aMeObl, WH(Y30pun)). JpyruM OZHOKIETOYHBIM
KUBOTHBIM,  HANpuUMEp  MaIIPUAHOMY  IJIa3MOJAUI0  (BO3OYAMTENI0  MalisipuH),  CBOWCTBEHHO
cnopoodpa3oBanue. OHO 3aKJII0YAETCSl B TOM, YTO KJIETKA pacraaeTcsi Ha OOJbIIOe YHCIO 0COo0eH, paBHOE
KOJIMYECTBY S7Iep, 3apaHee 00pa30BaHHBIX B POJUTEIBCKOM KIETKE B Pe3yJbTaTe MHOTOKPATHOTO JICTICHHS €€
sapa. MHOTOKIIETOYHBIE OPTaHU3MBI TAK)KE CIIOCOOHBI K CIIOPO0Opa3oBaHuio: y rpuOOB, BOJOPOCTCH, MXOB U
MAanOPOTHUKOOOPA3HBIX CHOPBI U 300CHOPHI 00pa3yrTCs B CIEHUAIBHBIX OpraHax - CHOPAaHTUSIX U
300CIOPAHTHSIX.

Kak y 0JJHOKJIETOYHBIX, TaK U Y MHOTOKJIETOUYHBIX OPTaHU3MOB CIIOCOOOM OECIOJIOro Pa3sMHOKECHHS
CIIY)KUT TakXKe noukoeanue. Hampumep, y JIpOXOKEBBIX TpuOOB W HEKOTOPBIX HHPY30pwid. VY
MHOTOKJIETOUHBIX (TIPECHOBOHASI TUPA) MOYKA COCTOUT U3 TPYMIBI KIETOK O0OHMX CIOEB CTEHKU Tena. Y
MHOTOKJIETOUHBIX JKHBOTHBIX OECIOJI0€ Pa3MHOKECHHUE OCYIIECCTBISIETCS TAKXKE ITyTeM JICJIICHUsS Tella Ha J[Be
gacTu (Meny3bl, KOJbYaThIe YEPBM) WM K€ MyTeM (parMeHTalMH Tejla Ha HECKOJIBKO 4YacTel (IUI0CKue
YEepBH, UIJIOKOXKHUE). Y PAaCTEHUH IHUPOKO paCIpOCTPAHEHO BEre-TaTUBHOE PA3MHOKEHUE, T. €. PA3MHOKEHHE
YacTsSMHU TeJla: YYacTKaMH CIIOeBHUINA (y BOJIOpOCIEH, rpuOOB, JHUIIANHUKOB); C MOMOIIbI0 KOpHEBHUIIA (Y
MAaNOPOTHUKOOOPA3HBIX M LBETKOBBIX); ydacTKaMu cTeOs (yCcbl y 3€MIISTHUKH, YEPHUKH, y IUIOJOBBIX
KYCTapHHMKOB OTBOJIKM Yy KPbIXKOBHUKA, BUHOI'PAJ1a); KOPHSIMHU (KOPHEBBIE OTIPHICKU Y MAJIMHBI) JIUCThsIMU (Y
O6eronun). B mpouecce 3BOMIONUM Yy pacTeHUM OOpa30BAIMCh CHELMATIbHbIE OpraHbl BEreTATHBHOIO
pPa3MHOKEHUS:BUJIOM3MEHEHHbIe To0ern (IyKoBUIA, KIyOeHb KapTodens) BHJIOM3MEHEHHbIE KOpPHU -
KOPHETUIO/bI (CBEKJIa, MOPKOBB) M KOPHEBBIE KIIYOHH (T€OPTHHBI).
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TABJIMLIA

Crioco6 pa3zMHOXKEHUS Oco0eHHOCTH pa3MHOKEHHUS [Tpumepbl opraHu3MoB
Jenenue kieTku Teno ncxoaHOH (POJUTETBCKON) KIETKH ITpokapuoTs!.
Ha/IBOE JIEJITCS. MUTO30M Ha JIBE YaCTH, KaXKAas U3 OnHOKIIETOYHbIE

KOTOPBIX JTa€T Ha4aJl0 HOBBIM IOJHOLIEHHBIM | 9YKapHOTHI

KJIIETKaM (capkomgoBble - ame0a)
MHOXeCTBEHHOE Teno uCXOHOM KJIETKHU JAETUTCS MUTOTUYECKH | OTHOKIETOYHBIE
JICJICHUE KIETKU Ha HECKOJIBKO YacTeH, Kaxaast 3 KOTOPbIX 9YKapUOTHI

CTAHOBUTCS] HOBOW KJIETKOM (’KTyTHKOBBIE,

CITOPOBUKH)

Hepasunomephnoe Ha marepuHcKkoi KieTKe cHavasa OnHOKIETOYHBIE
JIeJIeHUE KIETKH dopmupyercs 6yropok, CoepKaifii aapo. 9yKapuOThI, HEKOTOpHIE
(moukOBaHME) ITouka pacrer, JocTUraeT pazmepa UH)Y30pHH, TPOKKU

MaTEepUHCKOM, OT/IETSIETCS

Crnopoobpa3oBanue Criopa - oco0ast KJIeTKa, TOKpPhITa TUIOTHOU CriopoBbI€ pacTeHHUS;
000JI0YKOH, 3aIUIIAIOIIEH OT BHEIIHUX HEKOTOpbIE
BO3JIEMCTBAM MpOCTENIINE
Bererarusnoe YBenuueHue yucia ocodel JaHHOTO BUIA Pacrenusi, )KUBOTHBIE
pa3MHOXKEHUE MIPOUCXOJIUT MTYTEM OTACJICHUS
YKU3HECTIOCOOHBIX YaCTei BET€TAaTUBHOTO TeJa
Opranusma
- Y pacTeHuit OO6pazoBaHue MovekK, CTebaeBbIX U KOPHEBBIX | JInelHble,
KIIyOHEeM, TyKOBULI, KOPHEBUIIL [acJICHOBBIE,

KPBDKOBHUKOBBIE U JIP.

- Y ’KUBOTHBIX YHOprI[OLIeHHOG 1 HCYIIOPSAA0OYCHHOC ACJICHUEC KI/IIJ_IGT-IHOHOJ'IOCTHBIG,
MOPCKHUC 3BC3/1bI,
KOJIbYAaTbIC YCPBU

[IpeeMcTBEHHOCTh TOKOJIEHUH B MPHUPOJIE OCYLIECTBISETCS 3a CUET Pa3MHOXKEHUS OPraHU3MOB.
Pasmnoocenue - ciocoOHOCTh OpraHu3Ma BOCHPOM3BOAUTH ceOe mogob6Hoe. B mpupose cymiecTByroT jaBa
THUIIA Pa3MHOXKEHHUSI OPraHU3MOB: O€CII0JI0e U TIOJIOBOE.

becnonoe pazmHokeHue - 00pa3oBaHie HOBOTO OpraHM3Ma U3 OJIHOM MJIM TPYIIIbI KJIETOK HCXOJIHOTO
MaTepUHCKOr0 opranusma. B 3ToM ciydae B pa3MHOKEHUHM y4acCTBYET TOJBKO OJIHA POJUTENIbCKas 0COOb,
KOTOpasi MepeJaeT CBOK HAcJEeACTBEHHYIO HH(pOpMalMi0 J04YepHUM ocobsM. B ocHoBe Oecnonoro
pa3MHOKEHUS JIeXKUT MUTO3. BerpeuaeTcst Heckonbko (hopM Oecrionoro pa3MHOXKEHUSI.

IIpocmoe Oenenue, Unu AeeHUE HAJIBOE, XapaKTEPHO JUIsI OJHOKJIETOYHBIX OpraHu3MoB. 13 oxHoit
KJIETKH ITyTEeM MUTO3a 00pa3yIoTcs JIBE JOYEpHUE, KaXKasi U3 KOTOPHIX CTAHOBUTCS HOBBIM OPraHU3MOM.

Ilouxoeanue - hopma 6ecronoro pasMHOXKEHHUS, TP KOTOPOH OT POAMTEIHCKONW 0COOU OTAeNseTCs
noyepHuit opranusM. Takast popma xapakrepHa 11t TpuOOB, THAPHI U HEKOTOPBIX JPYTUX KUBOTHBIX.

VY cnopoBbIX pacTeHui (BOJOpOCIE, MXOB, NAlOPOTHUKOB) PA3MHOKEHHUE MPOUCXOJUT C TOMOIUIBIO
cnop, CIeUANIbHBIX KIJIETOK, 00pa3ylouuxcs B MaTepuHCKoM opranusMme. Kaxnas cnopa, mpopacrasi, 1aeTr
HA4aJ0 HOBOMY OpTaHH3MYy.

Bezcemamusnoe pasmHodicenue - pa3HOBUIHOCTH OECIIONIOr0 Pa3MHOKEHHS OTAEIbHBIMU OpraHaMuy,
YacTsSMU OpraHoB wiH Tejaa. OHO OCHOBAaHO HAa CIOCOOHOCTH OPraHM3MOB BOCCTAHABIMBATH HEIOCTAIOIINE
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YacTH Tella - pereHepaiuu. Berpeuaercss y pacTeHui (pasMHOMKEHUE CTEOJSIMH, JIMCThSIMH, MOOeraMu), y
HU3IIHUX O€CTIO3BOHOYHBIX )KMBOTHBIX (KUIIIEYHOTIOIOCTHBIX, TUIOCKHX YEpBEi).

Ilonosoe pazmnooicenue - 06pazoBaHre HOBOTO OpraHU3Ma MPU YYaCTHH JIBYX POJUTEIBCKUX OCOOEH.
[Ipy 1OIOBOM pa3MHOKEHUHU IPOUCXOAUT CIUSHUE IOJOBBIX KIETOK - T'aMeT MY)KCKOIO0 M YKEHCKOI'o
opranu3mMa. HoBbIif OpraHu3M HeceT HacleICTBeHHYI0 MHpopmarmio odoux poauteneid. [lomoBbie KiIeTKH
dopMupyroTCsl B pe3ynbTare oco0Ooro Tuma JAeIeHHs, I[P KOTOPOM YHCIO XPOMOCOM BO BHOBB
oOpa3yroluxcs KJIeTKax B JIBa pa3a MEHbIe, YeM B HCXOJHOM MaTepHHCKON kieTke. TakuMm oOpaszom,
raMeThl UIMEIOT B J[Ba pa3a MEHbIIEe YUCIO XPOMOCOM. B pe3ynbTare ClusHus JBYX raMeT YUCIIO XPOMOCOM
BO BHOBb 00pa30BaBILEHCS KJIETKE. - 3UT0TE - YBEJIMYUBACTCS B J[BA pa3a, T.e. BOCCTAHABIIMBAETCS, MPUYEM
0JIHa MOJIOBHHA BCEX XPOMOCOM SIBJISIETCS] OTLIOBCKOM, Apyras - MaTEpUHCKO.

XPOMOCOMHBIN HAOOP KIETOK

B knerkax OoNbIIMHCTBA OPraHW3MOB XPOMOCOMBI MapHble. [lapHble XpOMOCOMBI, OJMHAKOBBIE MO
¢dbopme, BeIMUMHE W HACJIEICTBEHHONW MH(POpPMAIINU, Ha3bIBAIOT TOMOJIOTHUYHBIMH, & IBOMHOM, TAPHBIA HaOOp
XpOMOCOM, - JAUIUIOMJHBIM (21m). B HEKOTOpBhIX KJETKax W OpraHu3Max CoOJAEP>KUTCS OJIMHAPHBIN,
rarIouaHbIA Habop XpomMocoM (7). B aToM ciiydae 0JHHAKOBBIX XPOMOCOM HET.

Uuciio XpoMocoM isi KaKJIOTO BHJIAa OPTaHU3MOB IOCTOSHHO. Tak, B KJIETKax dYeyloBeka - 46
xpoMocoM (23 mapsr), rosyos - 80 (40 map), noxxaeBoro 4epss - 36 (18 map), B kieTkax miieHuisl - 28 (14
nap). OTU OpraHU3Mbl COJEp)KaT AWIUIOUAHBIA HAOOp XpomocoMm. HekoTopwle opraHu3Mbl, TaKHe Kak
BOZIOPOCIIH, MXH, TpuUOBI, MMEIOT OJMHOYHBIM, TaryIOUIHbIA Habop XpomocoM. [aruommHbli HAOOP
0003Havyar0T OyYKBOU 7, TUTUIOUAHBIN - 21I.

OO6pa3oBaHUE MOJIOBBIX KJIETOK Y )KMBOTHBIX

l'amerorenes - 3To mpouecc 00pa3zoBaHMsI MMOJIOBBIX KI€TOK. JKUBOTHBIE UMEIOT JUILIONIHBIA HAOOP
xpomocoM. B mpouecce ramerorenesa, B OCHOBE KOTOPOI'O JIEKHUT Mei03, o0pa3yroniecs: raMeTbl UMEIOT
rarmiouIHeli Habop XpoMmocoM. ['ameTsl 00pa3yroTcss B IOJOBBIX Kelle3aX WM CIEeHUAIN3HPOBAHHBIX
KJIeTKaX. Y JKMBOTHBIX 3TO CEMEHHUKH U SUYHUKH. | 'aMeToreHes mpoTeKaeT Mociae0BaTeIbHO B TPEX 30HaX
Y 3aKaHYMBAETCS CO3PEBAHUEM IraMeT.

3ona pasmmuoscenus. B Heil comepikaTcsl MEPBUYHBIC IMOJIOBBIE KJIETKH C JWUIIOUTHBIM HaOOpOM
xpomocoMm 2. KieTku B 3TOM 30HE JIENSITCS MUTO30M, YTO CIOCOOCTBYET YBEIIMYCHHIO X KOJIMYECTBA.

3ona pocma. B 3TOi 30HE AeNeHUE KIETOK He mpoucxoaut. OHU pacTyT, 3amacaroT MUTATEJIbHbIE
BEIIECTBA. 37eCh MpOTeKaeT MHTepdaza mepe]; MEUOTHUECKUM jeneHreM. KJIeTKHM MMEIT IUILIOUTHBINA
Ha0Op XPOMOCOM.

3ona co3pesanus. B 3TON 30HE TMPOUCXOAHUT MEHO3, OKOHYATEIHHO (HOPMHUPYIOTCS M CO3PEBAIOT
ramerThl.

Crepmarorenes - mporecc 00pa30BaHUs MYXKCKHX IOJOBBIX KIETOK - CIIEPMAaTO30MA0B. B 30HE
Pa3MHOXKEHUSI B CIIEPMATOTEHHOW TKaHW B pE3yJbTaTe MHUTO3a OOpa3yrOTCsl MHOTOYMCIICHHBIE KIETKU -
cnepmaroronuu (2 ). B 30He pocTa criepMaTOrOHMU HE3HAUYUTEIBHO YBEJIMUYMBAIOTCS, U U3 KaXAOU KIETKU
pa3BuBaeTcs cepMarouut [ mopsiaka, roToBBIM K pelyKLIHOHHOMY JEJEeHHI0. B 30He co3peBaHus B mpoiiecce
1-ro nmenenus meioza oOpasytorcs 2 cmepmatouuta Il mopsiaka, a 3aTeM BO 2-M JeleHUM 4 rameTsl -
cnepmaTubl (01). Bee 4 KIeTku, OAMHAKOBBIE TT0 BETMYHUHE, CO3PEBAIOT M 00pa3yoT 4 criepMaTo3ouia.

Cnepmamo3oudsl - HeOObIINE TIOBIKHBIC KJIETKH, COCTOAIINE U3 TOJOBKH, IEHKU U XBOCTUKA. B
TOJIOBKE HAXOAWTCS SAPO C TAlNIOMAHBIM HAabopoM XxpoMocoM. Ha 3a0CTpeHHOM KOJbIle pacIoJiaraercs
anmapar ['oIbKU CO CHenHalbHBIMU (DepMEHTaMH, pa3pyIIaloNMMU 000J0UYKY SHIEKIeTKH. B 1meiike
HaXOJATCS LIEHTPUOJIM U MHOTOYHCIEHHbIE MUTOXOHPUH, 00eCTIeYrBalOIINe YHEPIHel CriepMaTo30U]l IpU
€ro JABM)KEHUHU. XBOCTHUK CIIY)KMT JUUISl JBMDKEHHUS CIIEPMATO30M/1a U 10 CTPOEHUIO CXOJIEH CO KTYTUKOM Y
OJTHOKJIETOUHBIX. Bce oOpa3zyromuecs ciepMaTo30uabl UMEIOT OAMHAKOBYIO BEJIMUHMHY.

Oorenes - npoliecc 00pa3oBaHus KEHCKUX MOJOBBIX KIIETOK - AHWIEKIETOK. B 30HE pa3MHOXEHUs B
OOTCHHOW TKAaHU HAXOJATCS MHOTOYHUCIICHHBIC KJIETKH - OOroHMH (2i1). OHM pPa3MHOMKAIOTCS MHTO30M.
Kaxxnas ooronust nepexouT B 30Hy pOCTa, HAUMHAET YCUJIEHHO PacTH, HAaKaIUIMBATh MUTATEIbHbIC BEIIECTBA
B BHJe 3epeH »xenrka. OHa mpeBpamjaerca B oonut | mopsiaka. Ilpomecc pocra oonuTta 3HAYUTEIHHO
MpOJOJIKUTENIbHEE, 4YeM crepMaronuTa. B 30He co3peBanusi oonuT | mopsiaka aenuTcs Meilo3oM
HepaBHOMepHO. [locne 1-ro nenenus odpasyercs 1 kpynHas kietka - oouut Il mopsiaka, Kyaa mepexonsr Bce
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NUTaTEJIbHbIE BEIIEeCTBA, M 1 MelKas KJeTKa - MEePBUYHOE HAINPABUTEIBHOE TEIbLE, II€ MUMEETCs] TOJBKO
snpo. [locne 2-ro nenenus meitosza u3 ooruta Il mopsiaka obpazyercs omsTh 1 KpyInHas KiIeTKa - SHIEeKJIeTKa
u | BTOpUYHOE HalpaBUTEIbHOE Telblie. 3 mepBUYHOrO HampaBUTEIBHOIO TEJblIa 00pa3yroTCs 2 MEJIKHX
BTOPUYHBIX HANpPaBUTENbHBIX Tesbla. TakuM oOpa3oM, MpH OOreHe3e U3 KaKJIOM HMCXOJHOW KIIETKU
oOpasyercss 1 KpymHas sinekineTka (J1) W 3 HampaBUTENbHBIX Telblla (J1), KOTOpPHIE MOTHOaroT.
HanpaBurenbHble TebIa CIyKaT TOJIBKO JJIs1 pABHOMEPHOTO paclpeieiIeHHsi XpOMOCOM B MeHo03e.

Aliyexknemka - OKpyriasi HEOJBUKHASI KJI€TKa, CoAep Kalias aJIpo U MHOTO IMUTATEIbHOTO BEIIECTBA
B BHJE JKenTKa. Pa3mepbl sHIEKIETOK pa3MdHbl y pa3HbIX BHIOB JKUBOTHBIX. Hampumep, y
MJIEKOTTUTAIONUX TuaMeTp ux coctasiser 0,2 MMm-60 MkM, y ambpuOuii u poio - 3-5 MM, a y penTUIIMA U NITUIL
JIOCTUIaeT HECKOJbKUX caHTUMETpoB. Hanmpumep, pazmep siiueknerku Kypuusl - 3 cM. Ha BepxHem nosroce
SIMLIEKIETKY HaXOJUTCS 3apObILLIEBbIN IUCK, IJI€ pacloiaraeTcs sapo.

KonTpoJbHble Bonpochl:
1. Kakoe pasmMHO)KeHHE HA3bIBAETCS OECTIONBIM?
2. Kaxkue BuapI 0€Criosoro pa3sMHOKEHHUS pa3IunyaroT?
3. TI'me bopmupyroTcs AineKIeTKn?
4. B 4eM npeuMyInecTBO MOJIOBOTO Pa3MHOKEHHUS Mepe] 0eCrobimM?

Tema Meiio3

Tlnan:
1. MexaHu3M Mmeiio3a.
2. Buojornyeckoe 3HadeHue Meiiosa.

[Ipu 1Mo70BOM pazMHOXKEHUM JIOYEPHUN OPraHrW3M BO3HUKAET B PE3YJIbTaTEe CIMUSHUS JIBYX MOJIOBBIX
KJIETOK (eamem) U MOCIENYIOUIEr0 pa3BUTHUS U3 OIUIOJJOTBOPEHHOM SIMILIEKIETKU — 3U20Mmbl.

[TormoBbIe KIETKM pOAUTENEH O0JIaJar0T TalUIOMAHBIM HAOOpOM (1) XpOMOCOM, a B 3HMIOTE MPH
O00BbeIMHEHUH JIBYX TaKUX HAOOpOB YHCIO XPOMOCOM CTAaHOBHUTCSA IUIUIOMIHBIM (2n): xascoas napa
2OMOJIOCUYHBIX XPOMOCOM COOEPIHCUN OOH) OMYOBCKYIO U OOHY MAMEPUHCKYIO XPOMOCOM).

lannougHeie KIETKH 00pa3yOTCs U3 JUILUIOHIHBIX B PE3Y/IbTaTe O0COOOTO KJIETOYHOTO JEICHUS —
Melo3a.

Meiio3 — pasHosuoHocms mMumosa, 8 pe3yivmame KOMopo2o U3 OUNIOUOHBIX (2n) cOMamuuecKux
KIemoK MNOJI08bIX dicene3 obpasyromcs eanioudHvle eamemut (In). Ilpu OMIOIOTBOPEHUU S]pa TaMEThI
CIIMBAIOTCS, ¥ BOCCTAHABJIMBACTCS AMILIOMIHBIA Habop XxpomocoM. Takum oOpa3om, meiio3 oOecrieunBaeT
COXpaHEHHUE MOCTOSIHHOTO IS KayKA0Tr0 BUaa Habopa xpomocom u konmuectBa JJHK.

Meiio3 mpezncraBnsieT cO0OW HEMPEPBIBHBIN MPOIECC, COCTOSIIMNA M3 JIBYX IOCIEIOBATEIbHBIX
JICJICHUM, Ha3biBaeMbIX Meio3oMm [ u meiiozom II. B kaxaoMm pgeneHum paziaudaroT npodasy, meradasy,
anadazy u tenodazy. B pesynmprate Mmeiio3a I ymcio XpoMOCOM YMEHBIIAETCS BIBOE (pedyKyuoHHoe
Oenenue): ipu Merose Il rarmIonIHOCTh KIETOK COXpaHSCTCS (9K6éayuonnoe denenue). KileTku, BCTYIMAOIIHAE
B M€H03, coJlepKaT reHeTHIeCKyro HHpopmaruo 2n2xp (puc. 1).

B mpodaze wmeiioza I mpoucxonuT mnocTeneHHas CHUpaau3alus XpoMaTHHa C 00pa3oBaHUEM
XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI COJMKAIOTCS, 00paszysi OOIIYI0 CTPYKTYpPY, COCTOSIIYIO M3 IBYX
XpoMocoM (OuBajieHT) u 4eTbipex xpomatuj (terpana). CONpuKOCHOBEHUE BYX TOMOJIOTHYHBIX XPOMOCOM
10 BCEHl JJIMHE HA3BIBACTCSl KOHbIOTAIMEN. 3aTeM MEXITY TOMOJIOTHYHBIMU XPOMOCOMAMHU TTOSIBIISIFOTCSI CHIIBI
OTTaJKUBAHMS, U XPOMOCOMBI CHadajia Pa3esIaIoTCs B 00JACTH IIEHTPOMEp, OCTABasCh COCIMHEHHBIMHU B
o0JyacTH 1mied, U 00pa3yroT MepeKpecThl (Xra3mbl). PacxoxaeHne XpoMaTu MOCTENEHHO YBEIUUYUBACTCS, U
MepeKpecTbl CMEIAIOTCS K KX KOHLAM. B mpoliecce KOHbBIOralMU MEXKIYy HEKOTOPBIMH XpomaTHiamMu
TOMOJIOTHYHBIX XPOMOCOM MOJKET TPOUCXOIUTh OOMEH ydacTKaMH — KPOCCHUHTOBEp, MPHUBOAAIIMN K
MepeKOMOMHAIIMKM TeHeTH4Yeckoro marepuana. K koHity mpodassl pacTBOpSIOTCS sifepHas 000JouKa H
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SIPBINIKH, (OPMHUPYETCS axpoMaTHMHOBOE BepeTeHo jeneHus. ConepikaHHE TEHEeTHYECKOro MaTepuana
OCTaeTCsl MPEXKHUM (2n2xp).

B memacgpaze meiiosza 1 GMBaieHTH XpOMOCOM PACTIONAralOTCsl B 9KBATOPUATIBLHOM TIIOCKOCTH KJIETKH.
B sTor MomeHT cnupanuzanus uUx jgocTuraer makcumyma. Conep)kaHue I€HETHYECKOro MaTepuana He
n3MeHsiercst (2n2xp).

B anagaze meiioza 1 romonaoruuHble XpOMOCOMBI, COCTOSIIIME M3 JBYX XPOMAaTH, OKOHYATEIBHO
OTXOJAT APYT OT Apyra U pacxojasrcs K nojrocam kietku. ClieioBaTeNbHO, U3 KaX/10M Hapbl TOMOJIOTMYHBIX
XpOMOCOM B JIOUEPHIOIO KJIETKY IONaJaeT TOJbKO OJIHAa — YHMCIO XPOMOCOM YMEHBIIAeTCs BABOE
(mpoucxomut peaykius). ConepkaHre reHeTHIECKOTro MaTepraia CTAHOBUTCS 1n2Xp y KaXkI0ro MoJroca.

B menogaze npoucxoaut (GopMupoBaHuE SAEp W pa3felieHHEe LUTOIUIa3Mbl — O0Opa3yloTCs IBE
JoYepHUe KICTKU. JlouepHHe KIETKU COAEPKaT TalUIOWAHBIN HabOp XpOMOCOM, Ka)/1as XpOMOCOMa — JIBE
xpomatuisl (1n2xp).

Nnmepxune3 — KOPOTKUN MPOMEKYTOK MEXKJY MEPBBIM U BTOPbIM MEHOTHYECKUMU JieieHusIMU. B
9T0 Bpemsi He mpoucxomut permkanuu JIHK, m nBe modepHue kieTku OBICTpO BCTymaroT B Meios II,
MPOTEKAOUIUHN 110 TUITY MUTO3a.

‘ Il

Cxema metiosa (nokasana oOHa napa 20Moa02uyHulx xpomocom). Metiosz I: 1, 2, 3. 4. 5 — npoghaza; 6
—wmemadghaza; 7 — anagpaza; 8§ — menogpaza; 9 — unmepxunes. Meiios Il; 10 —memadgpaza; Il —anagasza;
12 — oouepHue knemxku.

B npogaze wmeiioza Il mpoucxomsaT TC ke mpolecchl, 4To U B mpodaze MuTo3a. B meradaze
XpPOMOCOMBI pacrojararTcss B 3KBAaTOPHAIBHOW IUIOCKOCTH. M3MeHeHM# cojaep)kaHusi T'€HEeTHYEeCKOIo
Marepuana He npoucxoauT (In2xp). B anadaze meiiosa I xpomaruabl KakIoi XpOMOCOMBI OTXOMST K
MIPOTUBOIIOJIOKHBIM TIOJIOCAM KJIETKH, W COJEepXKaHHe TIeHETHYECKOro MeTepuana y KaxXJoro IOJrca
cra”noBuTcs Inlxp. B renodaze obpasyrorcs 4 rarmonansie kietku (Inlxp).

Takum o6pa3om, B pe3yibTare Melo3a U3 OJAHOW TUIUIOMTHOM MAaTepUHCKOW KJIETKH oOpasyrorcs 4
KJIETKH C raruiouiHbIM HabopoM xpomocoM. Kpome Toro, B mpodaze meiiosa I mporcxoaut nepekomOuHanus
TeHeTHYECKOro Marepuaia (KpoccuHrosep), a B aHadasze | u Il — cioydaitHOoe OTXOXKIEHHE XPOMOCOM H
XpoMaTHJ K OJHOMY WM JAPYrOMY TOJIOCY. OTH TPOLECCHl SBISIOTCS NPUYMHOW KOMOWHATHBHOU
W3MEHYHBOCTH.

Buosorunyeckoe 3HaueHue Meiio3a:

1) siBIsIETCSs OCHOBHBIM ATAIlOM raMETOTeHE3a;
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2) obecrneunBaeT mepeaady reHeTH4eckoi HHGOpMaIlud OT OpraHU3Ma K OpraHu3MYy IPHU MOJIOBOM
pa3MHOKEHUH;

3) movepHUE KIETKH F'€éHETUYECKU HE MICHTUYHBI MAaTEPUHCKON U MEXITY COOOM.

ATax jxe, OMOJIOTHYECKOe 3HAYCHHE Mei03a 3aKIII0YaeTcss B TOM, YTO YMEHbILIEHHE YHCIa XPOMOCOM
HE0O0XOJMMO IpH 00pa30BAHUH IOJIOBBIX KJIETOK, IOCKOJIBKY MPU OIUIOJAOTBOPEHUH SJ[pa raMeT CIIMBAIOTCS.
Ecnu 61 yka3zaHHOM peyKIIMU HE POUCXOIUIIO, TO B 3UTOTE (CJIEI0BATENBHO, U BO BCEX KIIETKAX JIOUYEPHETrO
OpraHMu3Ma) XpOMOCOM CTaHOBUJIOCH Obl BJIBO€ Oouibiie. OJHAKO 3TO MPOTUBOPEUUT IMPABHIY ITOCTOSHCTBA
yuciaa XpoMocoM. braromapss meilo3y mMoJjioBble KIJIETKM TalIOMJIHBL, @ MPHU OIUIOAOTBOPEHUH B 3UIOTE
BOCCTaHABJIMBACTCS AUTUIOUIHBIN HAOOp XpoMocoM (puc. 2 u 3).

Cnepmaro- Craowsa OeoOroHum
rOHUK pPAa3MHOXEHWA (2n, 2¢)

(2n, 2c)

CnepmarouuT Crapma pocta OsouwT

1-ro nopagka 1-ro nopagka
(2n, 2c) (2n, 2¢)
CrnepmarouuT Cranua OsoumT

2-ro nopaaka CO3peBaHusd 2-ro nopagka
(1n, 2¢) (1n, 2¢)
Crnepmartnasl

3pensie Craous 3penas
cnepMaTo3ouabl ‘ ‘ ‘ ‘ dopMuUpoBaHUA AnLEeknaTka
(1n, 2c) ? ? ? ? (1n, 1c)

a
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Poourenu

Meiioa
{Npu rameToreHese)

-

ameTwl \
(cnepmMaTosouabl n
W QIRLBKNBTK)

™,
OnnoaoTeopEeHHE \

3uroTta

3 -

douepHuia
opraHuam 2n

MeRos
(Npu rameToreHesae)

-

ameTsl \
(cnepmMaTosonabl n
M AALEKNeTEI)

Cxema, uniocmpupyrowas Mexausm coxpanenuss OUniouoH020 Habopa Xpomocom npu noJ080M

PASMHONCEHUU

KouTpoabHbie BONpochI:

1. B dgem oTiamuune Melo3a oT MuTo3a?

2. KakoBo Onomoruueckoe 3HaueHHe MUTO3a?

3. B xakymw ¢a3y meiio3a mpoucxoauT KpocCUHroep?

Tema UnimBuayaibHOE pa3BUTHE OPTAaHM3MOB
Ilinan:
1. DMOpuoHAAbLHBIH MEepUHOI.
2. ITocToMOpHOHAJIBLHBII MEPHO.

Onmozene3om Ha3bIBAIOT COBOKYIHOCTH MPOIECCOB, MPOTEKAIONIMX B OpraHW3Me, C MOMEHTa
o0pa3oBaHus 3WTOTHI J10 CcMepTH. Ero mojapasfensioT Ha JBa dTama: IMOPUOHATLHGIL W
nOCMIMOPUOHATILHBLIL.

Imobpuonanvhulii nepuod. IMOPUOHATBHBIM CYUTAIOT TIEPUOJT 3aPO/IBIIIEBOTO PA3BUTHUS C MOMEHTA
00pa30BaHUsl 3UTOTHI J0 BBIXOJA M3 SIMIIEBBIX O0OJIOUEK WM POXKICHHUS, B IPOLECCE 3apOJIbIIIEBOTO
pa3BUTHUSL SMOPHOH MPOXOAUT CTAJAUU JPOOJICHHS, TacTPYIIAIsis, IEPBUYHOIO OPraHOTEeHEe3a U JallbHEHIIeH
mQhepeHITuPOBKH OpraHoB u TKaHEH.
Jlpobnenoe. JIpobiieHuEM HaA3BIBAIOT MPOLECC 00Pa30BaHUS MHOTOKIETOYHOTO OJHOCIOMHOTO aapojpbliia -
Oonmactynbl. {nst mpoOiieHust xapakTepHo: 1) JeneHue KIETOK MyTEM MHUTO03a C COXPAaHEHHEM JUTUIOMIHOTO
Habopa XpoMOCOM; 2) OYeHb KOPOTKHI MHUTOTHYECKUH MK, 3) Oiaactomepsl He TU(GEpeHINPOBAHBL, U B
HUX HE UCIOJB3YETCsl HACJIEACTBeHHAs nH(popMaIusi;4) 6acToMepsl HE pacTyT U B AalIbHEHIIIEM CTAaHOBSATCS
BCE  MEHbIIE; S5) I[MUTOIUIa3Ma  3WTOTHI  HE  MEPEeMEeIIMBAaeTCs W HE  I[epeMelaeTcs.
[lepBast Gopo3nga ApoOJIEHHS MPOXOIUT B MEPUIMO-HAIBHOM JUIPPKOCTH, COCAUHSIONICH 00a monroca -
BEreTaTUB-HBIN U assMMaJIbHBIN,-U ST 3UTOTY Ha JIBE OJJMHAKOBBIC KIETKH. DTO CTAIHs IBYX OJIACTOMEPOB.
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Bropas Goposna Takxke MepuauoHalbHA, HO TIEPHEHAUKYJsIpHA nepBoil. OHa pazaenser oba Gmacromepa,
BO3HUKIIUX B pe3yJbTaTe IE€pPBOro [eJIeHUs, HaJBOE - 00pa3yroTCsl YEeThIpe CXOJHBIX OilacToMepa.
Crnenyromasi, TpeTbsi, 60po3za apobiieHus - mupoTHas. OHa mpoJieraeT HECKOJIbKO BbIIIE 3KBATOPA U JEIUT
BCe 4eThIpe Onactomepa cpa3y Ha BO-CeMb KJIETOK. B pampHeiimem 6opo3abl apobnenust yepenyrorcs. Ilo
Mepe yBEJIMYEHMs YUClia KIETOK JIeJIeHne UX CTAaHOBUTCS HE-OJHOBPEMEHHBIM. biacToMeps! Bce nasblie u
Janblie OTXOAAT OT HEHTpa 3apo/biiia, 00pa3ys mojocTh. B koHIle qpobiaeHus 3apo/blil NpuHUMAaeT Gopmy
My3bIpbKa CO CTEHKOW, OOpa30BaHHON OJHMM CJIOE€M KIJIETOK, TECHO MPWIETAIOIIUX JApPYyr K JApYrY.
BHyTpeHHss 1oJ0CTh 3apo/ibliia, MEPBOHAYAIBHO COOOIIABINAsACSA C BHEUIHEH cpe-I0W uepe3 IEeNd MEexay
O6;macTomMepaMu, B pe3yJibTaTe UX IUIOTHOIO CMBIKAHUS CTAHOBHUTCS COBEPILIEHHO H30JIMPOBAHHOM. OTa
MOJIOCTh HOCUT Ha3BaHUE MEPBUYHON IMOJIOCTH Tela - OyiacTouens. 3aBepiiaercs ApoOieHne o0pa3oBaHuEM
OJTHOCJIOMHOTO MHOTOKJIETOUYHOTO 3apo/IbIIia - OnacTybl
JpoGienne omiog0TBOPEHHON SIMIIEKIETKH MOXKET TPOUCXOIUTh MO-pazHoMy. SHI10 JIaHIIeTHUKA JPOOUTCS
MOJIHOCTBIO M HMMEET paBHbIe MO pa3Mmepy OnactoMepbl. Takoil Tul JIpoOJIeHUsT Ha3bIBACTCS MOJIHBIM,
paenomepHvim. Y pPblO, 36MHOBOJHBIX M HEKOTOPBIX JPYIMX >KMBOTHBIX JApPOOJIEHHME TaKXe IOJIHOE, HO
HepasHoMmepHoe: OIacTOMEpbl Ha BET€TaTHUBHOM IOJOCE (TJI€ CKOHIIEHTPHPOBAH KEITOK) OoJiee KPYIHbIE,
4YeM Ha MPOTHUBOIOJOKHOM aHMMAJIbHOM IOJIIOCE (T]I€ pacrosiaraercs siipo B OKPY)KEHHUU LUTOIIa3Mbl)
Tperuit Tun apoONEHHS XapaKTEpeH s SIMIEKJICTOK MTHUIl, PENTHJIMNA, Y KOTOPBIX JKEITKa MHOTO, H
Ha3bIBACTCA OUCKOUOATBHbIM. 31eCh B JIPOOJEHUE BOBJICKAETCS TOJIBKO SAPO W TOHKUU YYacTOK
[MTOIUIa3MBbI, B pe3yJibTaTe 00pa3yeTcsl 3apOIbIIIEBbIN NUCK (JKEITOK sSIla MpU 3TOM HE ApoOuTcs). Y suil
YJIEHUCTOHOTUX (PKEJITOK COCPEJOTOYEH B LIEHTPE SHIEKIETKH) IPOOJIEHUE nosepxHocmHuoe - 01acToMephl
pacrionaratoTcst o nepudepun gina, rae y3Kod MOJIOCKOW 3ajleraeT LUTOIIa3Ma, MOKPHIBAIOIIAs JKEITOK.
[Ipyn monHOM ApoONEeHMH (HampuUMep, y JaHIETHUKAa Ha cTaguu 32 0JacTOMEpOB) 3apOJIbIIl UMEET BH]
TYTOBOM SITOJIBI U Ha3bIBaeTCs Mopyaou. [lpubauzurensHo Ha ctaaun 64 GiacToMepoB B HEM (OPMHUPYETCS
MI0JIOCTh, @ OJIACTOMEPHI PACIIONIAraloTCsl B OJUH CJIOHM, 00pa3ysl CTEHKY 3apojblilia. JTa CTaaus 3apojibliia
Ha3pIBaeTcs Oaacmynoun. Bckope HauMHAEeTCsl MMPOLECC BO3HUKHOBEHHS JBYXCIIOMHOIO 3apojblila -
2acmpynayus. 3apojbllll Ha 3TOM CTaJlU COCTOUT U3 SIBHO Pa3/EJIEHHBIX IIACTOB KJIETOK, TaK Ha3bIBAEMbIX
3apoObIULEBbIX TUCIMKOG: HAPYKHOTO, WIIA SKTOAECPMBI U BHYT-PEHHETO, WIIM SHTOJEPMEI. J{J1s racTpysiiun
XapakTepHo: 1) me-pemelneHue KIETOYHBIX MAacc; 2) Havaluo MCIOJIb30BaHMs HACJIEI-CTBEHHOTO MaTepualia
KJIETOK 3apOoJiplllia M TOSIBICHUE MEPBBIX NPU3HAKOB NU(M(HEPEHIMPOBKU KIETOK; 3) KIETOYHOE JICICHUE
BBIPAXKEHO CJ1a00; 4) TIOSBIICHUE MEPBBIX TKAHEH

CymiecTByeT HECKOJIBKO CIOCOO0B racTpymsuuu. llepBeiii -ummuepayus - Habmromaercs y
KHUIIEYHOTIOJOCTHBIX: Tocie 00pa3oBaHHs ONacTyabl HEKOTOpPbIE KIETKHM CTEHKH Tela 3apojibllia
UMMUTPUPYIOT B TJIyOb TOJOCTH M TIOCTENEHHO 3aloJHAIT ee. [IoTOM OH NPUMBIKAIOT H3HYTPH K
HapY)KHOMY CJIOF0 KJIETOK M BO3HUKAET JABYXCIIONHBINA 3apooviut-eacmpyia. I'acTpynsinusi y JaHIETHUKA U
HEKOTOPBIX JIPYTHX XHUBOTHBIX MPOTEKAET MyTeM uHeacuHayuu. Benen 3a oOpa3oBaHuMEM ONACTyIBI BECh
BEreTaTUBHBIN TOJIOC BIISTYMBACTCS BHYTPH, MPHJIETaeT K aHUMAIbHOMY TIOJIOCY, M 3apPOBIII CTAHOBUTCS
JIBYXCIIOMHBIM: HApPY>KHBIM 3apOJBIIIEBbI JTUCTOK HA3BIBACTCS 9KMOOEPMOU, BHYTPEHHUU - dHMOOEPMOU.
Ota cTaaus 3apojbllia UMEET MEPBUYHBIA POT - O6JacTOnop, BEAYIINi B IEPBUYHYIO KHUIIKY. JIBYXCIIOiHBIE
KUBOTHBIC - TYOKHM W KHUIICYHOIIOJIOCTHBIE - HA JTOM 3aKaHUYMBAIOT CBOE 3apOJIBIIIEBOE pa3BUTHE. B
MOCIEAYIONIEM KJIETKH HX OKTOIEPMBI U DHTOAEPMBI TU(PGEPEHUIUPYIOTCS W BO3HUKAET HECKOJIBKO
KIIETOYHBIX THUTIOB.
VYV am¢pubuii ractpyna oOpaszyercs Mo-aApyromy: 0Oojee Melkue OJacTOMEpPbl CO CTOPOHBI AHUMAJIBHOTO
MIOJIFOCA HAIOJI3Al0T IOBEPX KPYMHBIX 0JIACTOMEPOB BEr€TaTUBHOIO IIOJIOCA, TAaK 4YTO JIBYXCIOWHBIN
3apOJIBIII  IOJIyYaeTcsl MYyTeM oOpacmanus MEIKUMU OJacToMepaMu KpPYMHbIX. Y  UYJIEHHUCTOHOTMX
OyacTomMepbl B X0J1e IPOOJICHHs OTIEISIOT OT ce0s JIouepHue KJIETKH BHYTPh IMOJIOCTH, TJI€ OHU 00pa3yroT
BTOPOM CJIOHM 3apoAbllIa - SHTOJAEPMY. ITOT COCOO BO3HUKHOBEHUS racTPyJibl Ha3bIBACTCS pACUyenieHUEM.
Paznuunbie ciocoObl GopMHUPOBaHUS ABYXCIOMHOTO 3apOJbllia y pa3HbIX BUJOB KMBOTHBIX OOYCIIOBIIEHBI
KOJJMYECTBOM M XapaKTepOM pachpenesieHust xkeintka B gife. OmHAKO CTpOro 000COOJIEHHBIX THIIOB
racTpy/isiiMM He HaOJr0AaeTcsl, UX MOoJpa3/ie]IeHue YCIOBHO.

Ilepsuunuiit opeanozenes. Ilocne 3aBepiieHus racTpyJIsiuy Y 3apobliia oopa3yercs
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KOMIUIEKC OCEBBIX OPTaHOB: HEPBHAs TPyOKa, Xop/a, KullleyHast Tpyoka. Haunnas ¢ muiockux uepseit
B 9BOJIIOLIMU XUBOTHOTO MMpa HACTYNHJIO KPYIHOE YCIIOKHEHHE: B 3apOobllle 3aKiIaJblBacTCs TPEeTU
3apOJIBIILIEBBIN JIUCTOK - Me300epma. Y XOPIOBBIX 3TO MPOUCXOJUT MYTEM OTIIHYPOBBIBAHUS OT SHTOAEPMBI
Me30/IepMAJIbHBIX KapMaHOB, KOTOPbIE BPACTAIOT MEXJY IEPBBIM U BTOPBIM 3apOJBIIIEBBIMH JHCTKAMH,
bopmupys BTOPUYHYIO MOJIOCTh Tena.
HNanpHeitmas nuddepeHpoBKka KIETOK 3apojblllla NPUBOJUT K BO3HUKHOBEHHIO MHOTOYHCIEHHBIX
MIPOU3BOHBIX 3apPOJIbIIIE-BbIX JUCTKOB-OPIaHOB U TKaHEH.

Jugppepenyupoexa nau oughgpepenyuposanue - >1o TPO-IIeCC BOSHUKHOBEHUS W HapaCTAHUS
CTPYKTYPHBIX U (YHKIMO-HAJIBHBIX pa3IMuuil MEXAY OTIENbHBIMU KJIETKaMH W 4YacTsAMH 3apojplima. C
MOp(hOJIOTUYECKOW TOUKH 3peHus Tu(epeHIUpOBaHNE BBIPAXKAETCS B TOM, YTO OOpPa3yIOTCS HECKOJBKO
COTEH THUIIOB KJIETOK CHENU(PUIECKOTO CTPOCHUS, OTIMYAIIUXCS APYT OT apyra. C OMOXUMUYECKOU TOUYKU
3peHus CHenualn3alus KJIETOK 3aKJIIYaeTcsi B .CHUHTE3€ OIPE/IEICHHbIX OEJIKOB, CBOMCTBEHHBIX TOJIBKO
JAHHOMY THITYy KJIETOK. bumoxmmmueckas crnenuanu3aius KJIeTOK oOecreduBaeTcs ouggepernyuanvrou
AKMUBHOCMbIO 2€HOB, T. €. B KJIETKaX Pa3HbIX 3apOJIBIIIEBBIX JIUCTKOB -3a4aTKOB ONpEAEIEHHBIX OPraHOB B
CHUCTEM - HAYMHAIOT (PYHKIHMOHUPOBATh pa3Hble rpynnsl reHoB. [lpu nanpheitmed nuddepenimponke
KJIETOK, BXOJSILIMX B COCTAB 3apOJBIIIEBBIX JUCTKOB, M3 IKmModepMbl OOPa3ylOTCs: HEpPBHAs CHCTEMA,
OpraHbl 4YyBCTB, OSIUTEIMA KOXH, 3Mallb 3y0OB; W3 OHmMoOepmbl - DSIUTENUA CpeAHeW KHIIKH,
MUIIEBAPUTENBHBIE XKeJIe3bl - IeUeHb U MOJDKENyI0UHAas XKele3a, SIUTENUH kalp U JIeTKUX; U3 Me300epmbl -
MBIIIIEYHAsl TKaHb, COEIUHUTENIbHAS TKaHb, KDOBEHOCHASI CUCTEMA, IIOYKH, IIOJIOBBIE JKeJe3bl U JIp. Y pa3HbIX
BUJIOB KMBOTHBIX OJTHU M T€ K€ 3apOJIbILIEBbIC JIMCTKHU JAIOT HAYAJIO OAHUM U TEM XK€ OpraHaM M TKaHSM.
OTO0 3HAYUT, YTO OHU 20MOJI0ZUHUHbL.

Y XOpAOBBIX BCKOpE TIOCTE TacTPYJISHUM HEOOIBINONW Yy4YacCTOK CIMHHOW AKTOACPMBI B BHJIE
MJIACTHHKU TOTPY)KaeTcss B IIyOb 3apojbllia, Mporudaercs u oOpa3yeT HEPBHYIO TPYOKY C IOJOCTBHIO
BHYTPH, 3allOJIHEHHOM KHMJIKOCThIO. M3 KIETOK 3KTOJEpPMBbl pa3BUBAIOTCS KOXHBIE IOKPOBBI C HX
MPOU3BOJIHBIMU (BOJIOCHI, HOITH, MEPbs, KOMbITA) M OpraHbl 4YyBCTB. M3 BepxHEW YacTH 3HTOJEPMbI
oOpazyercsi XopJa, W3 HWXKHEW 4YacTh - OSHUTENUH, BBICTHJIAIOUIMM CpeIHUEe OTAEIbl KUIIEUYHHUKA,
MUIIEBAPUTEILHBIC JKEJIe3bl M OPTaHbl JbIXaHus. V3 9KTOAEepPMBI, PacIIONOKEHHON HaJ XOPIOH, pa3BUBAETCS
HepBHas TpyOka. 13 me301epMbl 00pa3yrOTCsl MBIIIIBI, CKEJIET, KPOBEHOCHAS! CHCTEMa, MOJIOBBIE JKENEe3bl,
OpTaHbI BBIICTICHHS U COOCTBEHHO KOXa - IepMa.

DOMOpHOHAIEHOE Pa3BUTHE KUBOTHBIX MMPOUCXOINUT WM B MATEPUHCKOM OpPTaHU3Me, WIIM BO BHEIITHEH
cpene.

I'oMosnorust  3apoABIIIEBBIX JIMCTKOB MOJABJSIONIETO OONBIIMHCTBA JKMUBOTHBIX - OJHO U3
JI0Ka3aTeNbCTB €IMHCTBA )KUBOTHOTO MUPA.

OMOpHOHAJBHAS MHAYKIUA. DMOPHOHANTBHYIO MHYKIIMIO MOXKHO OMNPEACIUTh KaK SBICHUE, TIPU
KOTOpPOM B TIpoliecce SMOpHOTreHe3a OJWH 3a4aTOK BIMSET Ha JPYToil, ompeiensis MyTh €ro pa3BUTHS, H,
KpOME TOTO0, CaM IO/IBEPraeTcsi MHAYIHPYIOIIEMY BO3JICHCTBUIO CO CTOPOHBI MIEPBOTO 3a4aTKa.

Hazanmue nuctka | [Ipon3BoiHbIE KX I0T0 JUCTKA

OKTOIAEPMA ITokpoBbl Tena (HApY>KHBIA SMUTENINNA, KOKHBIE KEJe3bl, POrOBbIE UECIIYH,
MOBEPXHOCTHBIA CJIOM 3yOOB), HEpBHAsg CHUCTEMa, MEPEAHUN U 3aIHUN
OTJIE€JIbl KUIIEYHUKA

OHTOJAEPMA OnuTenuid CpeiHed KUIIKM W MUIIEBAPUTENIbHBIE JKENe3bl, JMUTEIUN
JIbIXaTEeJIbHOU CUCTEMBI

ME30OJIEPMA Bce MbIIeuHBIC, COCAMHUTEIILHBIC TKAHM, KaHAJIbl BBIJCIUTCILHBIX
OpraHoB, KPOBEHOCHAsI CUCTEMA, YaCTh TKAHEH MOJIOBBIX OPTaHOB
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CTaJusl 3UTOTHl | IpoOJIeHue racTpyJssius NEPBUYHBINA THC | TUCTO- U
TO-U OpraHoreHes
OpraHoreHes
Opnnoxnerounbii | DopMupoBaHue ®dopmupoBaHue ®opmupoBanue | Iuddepenunponka
3apO/JIbIIIT MHOTOKJIETOUYHOTO | IBYX- UJIN OCEBBIX CTPYK-- | TKaHel,
OJIHOCIIOMHOTO TPEXCIOMHOTO TYp 3apojiblia dhopmupoBanue
3apojipliia - 3apo/Ibllia - OpraHoB,pOCT
O1acTyIb racTpyibl 3apo/ibliia

[MocToMOpHOHANBbHBIIH MEPUO PA3BUTHA

B MoMeHT poxaeHus WM BBIXO/Ia OpraHu3Ma U3 sieBbIX 000JI04eK 3aKaHUYNBAETCS] SMOPHOHAIBHBIN
U HAaYMHACTCS HOCMIMOPUOHANbHBUL nepuod pazeumus. [locToMOpUOHaNbHOE pa3BUTHE MOXKET OBITh
RPAMBIM SUN HERPAMBIM Y COTIPOBOXKIATHCS npespaujenuem {memamopghosom). Ilpu npsiMom pa3BUTHH U3
SIMIIEBBIX 000JI0UEK MU U3 Tella MaTepH BBIXOJUT OPraHU3M HEOOJIBIINX Pa3MEPOB, HO B HEM 3aJI0KEHBI BCE
OCHOBHBIE OpraHbl, CBOMCTBEHHBIE B3pPOCIOMY JKMBOTHOMY (IIPECMBIKAIOIIHUECS, NTHULBI, MIECKOIUTAIOLIKUE).
[TocTamOproHanbHOE pa3BUTHE Y 3TUX )KMBOTHBIX CBOJUTCSI B OCHOBHOM K POCTY M ITOJIOBOMY CO3PEBAHUIO -
0openpoOyKmueHulll  TIEPUOJ;  PA3MHOXKEHHUIO -  penpoOyKmuemviti  TEepuol W  CTApeHUI -
nocmpenpeoyKmueHbwlil IIEPUOL.
VY opranus3mMoB ¢ MaJIbIM COZEpPKAHUEM JKEJITKa B Allle HEPSIMOE Pa3BUTHE COIIPOBOXKIAETCS 00pa30BaHUEM
JUYMHOYHONU cTaguu. U3 diia BBIXOJUT JIMYMHKA, OOBIYHO YCTPOEHHAs MPOILE B3POCIOr0 XHBOTHOTO, CO
CHEeUalIbHBIMUA JUYMHOYHBIMA OPraHaMH, OTCYTCTBYIOLUIMMH BO B3pPOCIIOM COCTOSIHMU. JIMUMHKa nuraercs,
pacTeT, W, CO BPEMEHEM JIMYMHOYHBIE OPraHbl 3aMEHSIOTCS OpraHamMH, CBONCTBEHHBIMH B3POCIBIM
KUBOTHBIM. [Ipu wenonnom memamopghoze 3aMeHa JMUMHOUHBIX OPraHOB MPOMCXOJUT MOCTENEHHO, 0e3
MpEeKpaIleHns] aKTUBHOTO MUTAHMS U MepEMENICHHs opraHu3Ma (capanyda, ampuoun). [loanviti memamoppos
BKJIFOYAET CTaJMI0 KYKOJIKH, B KOTOpPOM JMYMHKA MpPeoOpa3oBBIBAETCS BO B3pPOCIOE KMBOTHOE - HMMaro
(0a00uKH).

3nauenue memamopghosza. 1) TUUUHKH MOTYT CaMOCTOSITENIBHO MUTAThCA U PACTyT, HaKaruluBas
KIETOYHBIA MaTepuall i (HOpMUPOBAHUS MOCTOSTHHBIX OPTraHOB, CBOMCTBEHHBIX B3POCIBIM JKUBOTHBIM; 2)
CBOOOTHOKMBYIIIME JINYMHKU TPUKPETUICHHBIX WM MMapa3uTHUYECKUX, KUBOTHBIX UTPAIOT BAXKHYIO POJIb B
pacceneHuH BUJa, B paCHIMPEHHH apeana uX oOuTaHus; 3) CMEeHa o0pa3a »KM3HU WM Cpellbl OOMTAHUS B
MIPOIECCEe MHAWBHYATHHOTO PA3BUTUS B PE3YJbTATE TOTO, YTO JIMYMHOYHBIE (DOPMBI HEKOTOPHIX KHUBOTHBIX
KHUBYT B MHBIX YCIOBHUSIX U UMEIOT IPYTHe UCTOYHHUKH IMUTAHUS, YEM B3POCIIBIE OCOOU, CHUKAET

KounTpoJbHbIe BONIpOChI:

Uto Ha3bIBAETCSl OHTOTEHE30M?

Kakwue sTansl BIIEISIOT B SMOPHOHATLHOM Pa3BUTHH MJICKOTIUTAIOIIHX.

Uro Takoe 6mactyna?

Uro Takoe ractpyna? Yem ona o6pa3oBana’?

Oxapakrepusyite mezogaepmy?

[IpuBenuTe mpuMepbl pa3HbIX BAPUAHTOB MOCTIMOPUOHAITILHOTO Pa3BUTHS JKUBOTHBIX ?

SIS e
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Tema BoisiBieHNe U onMCaHHe NMPU3HAKOB CX0/ICTBa 3apo,u1>m1eﬁ Y€JI0BEKA U IPYIUX MO3BOHOYHBIX
KaK J10Ka3aTe¢JbCTBO UX 3BOJIOIHOHHOIO pOJACTBa

Ilnan
1. BbisiB/IeHHe MPU3HAKOB CXO0ACTBA 3apOAbllIeil YeJIOBEKa U IPYTruX MO3BOHOYHBIX.
2. DJBOJIOIMOHHBIE J0KA3ATEJILCTBA.

UccnenoBanusi, npoBeAEHHBIC YUEHBIMH MOKAa3aIl, OOIIHOCTH TPOUCXOKICHUS BCEX
MHOTOKJIETOUHBIX )KHBOTHBIX, TTOCKOJIbKY BCE€ OHHM PA3BUBAIOTCS U3 OJTHOM OIIIOOTBOPEHHOM SIMIICKICTKH.

Jlerko yCTaHOBUTH POACTBO MEXKIY OpPraHU3MaMHU MIPH CPABHEHUU UX SMOPHOHATBHBIX CTAAUN
pa3Butusi. OKa3bIBaeTcs, 1000 OpraHu3M B CBOEM HHIUBUAYATBHOM Pa3BUTHU MOBTOPSIET CTaIUU
pa3BUTHS MPEaKOBHIX (popM. B amOpuorenese y Bcex MO3BOHOYHBIX 3aKJIILIBACTCS XOp/a, KOTOpas y
JAHIIETHUKA OCTAE€TCS Ha BCIO JKU3HB, a Y BCEX MO3BOHOYHBIX B JAJIbHEUINIEM 3aMENIaeTCsl TO3BOHOUYHUKOM.
Ha panHux cragusx pa3BUTHS y 3apOJIBIIICH MITUIl U MICKOTTUTAIOIINX, B TOM YHCJIE U Y YEJIOBEKa Cep/IIe
COCTOMT M3 BCETO JIBYX OTAEIIOB: MIPEACEPAMS U JKEITyI0UKa, a B TJIOTKE 3aKJIa/IbIBAIOTCS KaOepHbIe IIEIIH,
YTO 0OBACHSETCS MPOUCXOXKICHUEM dTUX KJIACCOB OT MPEIKOB AbIIAIIMX ka0pamu. Tak, Ha paHHUX CTATUAX
Pa3BUTHS y 3apOJIBIIICH MO3BOHOYHBIX (PBIOBI, SIIEPHUIIBI, KPOJIMKA, YETOBEKa) HAOII0JaeTCs TTOPA3UTEIbHOE
CXOJICTBO: BCE OHU MMEIOT I'OJIOBHOM, TYJIOBUIITHBIM M XBOCTOBOW OT/IEJIBI, 3a4aTKH KOHEYHOCTEH, 110 O0KaM
TeJa - 3a4aTKH Kaop. Y KUTOB B AMOPUOHAIBHOM Pa3BUTHUH 3aKJIaIbIBAIOTCS 3yObl, KOTOPHIE B JaJIbHEHUIIIEM
pa3pymarTcs.

CX0/CTBO 3apOJIBIIIIEBOTO PA3BUTHUS KUBOTHBIX CBHIETEILCTBYET O €AMHCTBE UX MPOUCX OXKICHHUS.

B nanpHe#em 3To CX0ACTBO MOCTENEHHO YTPAauyuBaeTCs, BCE ipue HAYMHAIOT MIPOSIBIISITHCS CHaYaja
MPU3HAKM Kjlacca, 3aTeM OTpsijia, CEMENCTBA, pojia U HAKOHEII, BUJIa TO3BOHOYHOTO >KUBOTHOTO.

Takum 06pa3zoM, B mipoliecce HHANBUAYATBHOTO Pa3BUTHS KaXKIbI BUJI TOBTOPSIET CBOE
HCTOPUUYECKOE Pa3BUTHE.

Pwfa Canamaunpa Yepemaxa Kpuica Yenosek

OMOpuUoJIoTHYecKoe J0Ka3aTeJbCTBO. OOpa3oBaHKe MOJIOBBIX KJIETOK, TAMETOT€HE3 CXOJIEH y BCEX
MHOTOKJIETOYHBIX OPTraHU3MOB, M BCE€ OPTraHU3MBbI Pa3BUBAJIUCH U3 OJHON AUIIOMIHON KIETKH(3UTOTHI) ITO
CBUJIETEIILCTBYET O €JIMHCTBE MHpaA >KHBBIX OPTaHU3MOB. biiecTAuM 10Ka3aTeNbCTBOM CIIYKHT CXOJICTBO
3apobIIe Ha paHHUX CTaAUSIX pa3BUTHs. Bce OHM MMEIOT XOpay, MOTOM MO3BOHOYHHUK, JKaOEpHbBIE NN
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OJINHAKOBbIE OTJENbI Tela (TOJOBY, TYJIOBUIIE, XBOCT). Paznuuus nposBIisitoTcs 1o Mepe pa3BuTHs. B Hauane
3apOMBIIT MPUOOPETAaeT YepThl XapaKTEepPHU3YIOIIME Kiacc, 3aTeM OTpsi, PO M HaKOHEI BHUJ, TaKoe
MOCJIEIOBATEIbHOE PACXOXKICHUE TMPU3HAKOB CBUJIETEIBCTBYET O MPOUCXOXKICHUU XOPJOBBIX OT OOIIEro
CTBOJIa, JABIIETO B TIPOIIECCE OBOIIOIMK HECKOJbKO BeTBeH. CBS3b MEXIYy HWHIUBUIYAIbHBIM U
HCTOPUYECKUM Pa3BUTHEM OpraHM3Ma BBIPA3WIM HEMELKHE ydeHble I'ekkenb u Mrosep. ['eHetndeckuit
3akoH. Bo 2 monoBune 19 Beka ['ekkens u Mrosuiep yCTaHOBHIIM 3aKOH OHTOTEHEe3a U (pustorenesa, KOTOpHhIif
MOJIYYHJI Ha3BaHWE OMOTEHETHYECKOTo 3akoHa. MHIuBHIyalbHOE pa3BUTHE OCOOM (OHTOTeHE3) KpaTKo
MOBTOPSIET UCTOpUYECKOe pa3BuTHe Buja. OMHAKO 32 KOPOTKHUI MEepHO UHANBUAYATHHOTO Pa3BUTH 0COOb
HE MOXKET IMOBTOPUTH BCE OTambl 3BOJIOIMH, MO3TOMY TMOBTOPEHHE MPOUCXOIUT B CXKaToh (opme ¢
BBINAJICHUEM PSJIa ITAOB, KPOME TOTO YMOPHOHBI UMEIOT CXO/ICTBO HE CO B3POCIBIMU (hOpMaMU MPEKOB, a
¢ ux 3apoasimamu. [Ipumep: V 3apoapiia o0pa3yroTces xxadepHble TN U Y MICKOMUTAIOMINX U Y PbIO, HO Y
PBIO U3 HUX TOJTyYatoTCs JKaOphl, a Y MIICKOTIMTAIOIINX JPYTHE OPTaHbl.

KOHTp OJIbHBIC BOIIPOCHI:

1. Korma y Bcex mMO3BOHOYHBIX 3aKJIaJIbIBaeTCs Xopaa?
2. O yeM CBHJETENILCTBYET CXOJCTBO 3aPOJIBILIIEBOIO PA3BUTHS )KUBOTHBIX ?

Pazpen III OCHOBbBI TEHETUKH U CEJIEKIIUU
Tema I'eHeTHKa — HaAyKa 0 HACAEACTBEHHOCTH H H3MEHYUBOCTH

ILnan:
1. OcHoOBHbIE NOHATHS H ONpe/ieIeHUs] TeHeTHKH.
2. 3akoH eauHO00pa3usi rHOPUIOB MEPBOro MOKOJIeHHs — NepBbIii 3akoH ['.Mengeis.
3. 3akoH pacuuenienusi — BTopoii 3axon I'.Menes

I'eneTMka — Hayka 0 3aKOHOMEPHOCTSAX HACIEACTBEHHOCTU U M3MEHYUBOCTH. J{aTOMl «poKIEeHUA»
reHeTHKU MoxkHO cuuTath 1900 rox, korga I'. Jle ®pus B ['omnanauu, K. Koppenc B 'epmanuu u 3. Yepmak
B ABCTPUHU HE3aBHCHUMO JPYT OT JIpYyra «IEePeOTKPBUIN» 3aKOHBI HACIECIOBAHHS MPU3HAKOB, YCTAHOBIICHHBIC
I'. Menpnenem eme B 1865 rony.

HaciencTBeHHOCTh — CBOWMCTBO OPraHU3MOB I1€PEAAaBATh CBOM MPU3HAKU OT OJHOIO IOKOJIEHUS K
Ipyromy.

HN3MeHYHBOCTHL — CBOWMCTBO OPraHU3MOB TNPUOOPETAaTh HOBBIE MO CPAaBHEHUIO C POAUTEISIMH
NpU3HAKU. B MIMPOKOM CMBICIIE IO U3MEHYUBOCTBIO MOHUMAIOT PA3IAYHS MEXKIY 0COOSMHU OJTHOTO BHIA.

IMpusnak — mo6ast 0COOEHHOCTh CTPOEHUs, JII00O€ CBOWCTBO opraHusma. Pas3Burue npusHaka
3aBHCUT KaK OT NPHUCYTCTBHUSA [PYI'HMX TE€HOB, TaK U OT YCIOBHH cpeabl, (OPMHUpPOBAHHE NPU3HAKOB
MPOUCXOJUT B XOJI€ WHAWBHUIYaJbHOTO pa3BuTHs ocobeld. IlodTomMy Kaxmas OTAETbHO B3siTas 0coOb
o0agaeT HAOOPOM NMPU3HAKOB, XaPAKTEPHBIX TOJIBKO JUISI HEe.

@DeHOTHII — COBOKYIMHOCTh BCEX BHEIIHUX U BHYTPEHHHUX IIPU3HAKOB OPraHU3Ma.

I'en — ¢QyHKUIMOHAIBHO HeJeNnuMas eIMHUIA TeHEeTHYEeCKOro MaTepuaa, yyactok mojekyisl JTHK,
KOJUPYIOIUN TIEPBUYHYIO CTPYKTYPY MOJHUIIENTHIA, MOJEKYJbl TpaHCHopTHOW miu pubocomuoit PHK. B
mUpokoM cmbiciie TeH — ydactok JIHK, omnpenensitomuii BO3MOXHOCTh Pa3BUTHS  OTACIBHOTO
3JIEMEHTApHOTO MPU3HAKA.

I'eHOTHII — COBOKYITHOCTh T€HOB OpraHU3Ma.

JIokyc — MeCTOIOJIOKEHHE T'e€Ha B XPOMOCOME.

AJu1eJIbHBIE TeHbl — I'EHBI, PACTIOJI0KEHHBIE B UICHTHYHBIX JJOKYCaX TOMOJIOTMYHBIX XPOMOCOM.

T'omo3urora — opranusM, UMEIOLIUHN aJUIeIbHbIE TeHbI 0JHON MOJIEKYIISIPHOM (POPMBI.

I'etepo3durora — opraHusM, UMEIOIIUN aJlJIelIbHbIe T'€Hbl Pa3HON MOJIEKYISIpHOM (hOPMBI; B 3TOM
cllyyae OJUH U3 F€HOB SIBJIIETCS] JOMUHAHTHBIM, APYTrOM — PELleCCUBHBIM.
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PeneccuBHBIii TeH — ajuienb, ONPENENSIOMIMNA pa3BUTHE MpPU3HAKA TOJBKO B TOMO3UIOTHOM
COCTOSTHUM; TAaKOW TIPpU3HAK OyJIeT HAa3bIBATHCS PEIIECCUBHBIM.

JIoMMHAHTHBII TeH — aJuIeNb, OTPEICIIIIONINN pa3BUTHE MPU3HAKA HE TOJIBKO B TOMO3UTOTHOM, HO
Y B TE€TEPO3UTOTHOM COCTOSIHUM; TaKOW MPHU3HAK Oy/1eT HA3bIBAThCS IOMUHAHTHBIM.

Memoowsl cenemuxu

OCHOBHBIM SIBJISIETCS. THOPHI0JOTHYECKHIT MeTOJ] — CHCTEMa CKpEIIMBAaHUM, MO3BOJISIONIAS
MPOCTEANTh 3aKOHOMEPHOCTH HACTEIAOBAaHMS TPHU3HAKOB B psAy TMOKOJIeHWH. BmepBwie paspaboraH u
ucrionb3zoBad I'. Mennenem. OTianuuTenbHbIE OCOOCHHOCTHM MeTojaa: 1) IeJeHanpaBJICHHBIH 1MOA00D
poauTeNel, pa3IuYarouIuXcs MO OJHOW, JBYM, TPEM W T. J. MapaM KOHTPACTHBIX (aJbTePHATUBHBIX)
CTaOWJIBHBIX TPHU3HAKOB; 2) CTPOTHH KOJMYECTBEHHBIH Y4YEeT HACIIEIOBAHUS MPHU3HAKOB Yy THOPHUIOB; 3)
WHIMBH]TyaJIbHAS OI[EHKA TIOTOMCTBA OT KaXKIOTO POAUTENS B PSY TTOKOJICHHIA.

CkpemBanue, TpPU KOTOPOM aHAIM3UPYETCs HAcleJOBaHUE OJHOW Maphl albTEPHATHBHBIX
NIPU3HAKOB, HAa3bIBAETCS MOHOTMOPHMIHBIM, JIBYX TNap — JMTHOPUAHBIM, HECKOJIBKMX TMap —
noJuruopuanbiM. I[lon anbTepHAaTUBHBIMU MPU3HAKAMH TOHUMAIOTCS PA3JIMYHBIE 3HAYCHHSI KAKOTO-JTHO0
MpU3HaKa, HapHUMep, MPU3HAK — I[BET TOPOIINH, aTbTCPHATUBHBIC NMPU3HAKU — IKEJTHIN 1BET, 3€JCHBIN
[[BET TOPOIIIHH.

Kpome rubpumonornyeckoro MeTo/1a, B reHETUKE UCIOJIb3YIOT: FeHeaJJ0rm4ecKHii — COCTaBJICHUE U
aHaJM3 POJOCJIOBHBIX; HUTOTeHETHYEeCKMii — UW3ydYeHHE XpOMOCOM; OJIM3HEHOBbIi — U3yueHUe
OJM3HEIOB; MOMYJISIIHOHHO-CTATHCTHYECKHIT METO/T — M3y4eHUE eHETUYECKOU CTPYKTYphI MOMYJISIIUHI.

I'enemuueckasn cumeonuka

IIpennoxena I'. MenaeneM, ucnonb3yeTcs JUIsl 3allUCH PE3yJbTaTOB CKpeluBanuil: P — poaurenu;
F — moToMcTBO, 4KCIIO BHU3Y WJIH Cpa3y mocie OyKBbI YKa3bIBa€T HA MOPSAKOBBIM HOMep nokosenus (F; —
rUOpHUIBI TIEPBOTO TMOKOJCHHUS] — TMpPsIMbIe TIOTOMKH poxauTened, F» — rubpuabl BTOpPOro MOKOJICHHUS —
BO3HHMKAIOT B pe3yJjbTaTe CKPEIIMBAHUS MEXAy coboi rudbpumoB Fi); X — 3Hadok ckpemmBaHus; G —
MyXcKasi 0coOb; E — jkeHckast 0coOb; A — TOMUHAHTHBINA I'€H, a — PEIECCUBHBIN TeH; AA — roMO3UToTa
M0 IOMUHAHTE, 42 — TOMO3UTOTA 0 PEIECCUBY, Aa — T€TEPO3UTOTA.

3aKoH eOuH000pazus 2udpud0s nepeozo NOKOIAEHU, U nepevlil 3akoH Menoens

VYcnexy pabotsl MeHaens crioco0CTBOBaNI yIauHBIN BEIOOP 00BEKTa ISl POBEICHUS CKPEUIUBAHHMA
— pasnuuHble copta ropoxa. OcoOeHHOCTH ropoxa: 1) OTHOCHUTENHHO MPOCTO BBIPAIIUBACTCS U HUMEET
KOPOTKMH TEpHOJ| pa3BUTHUS; 2) MMEET MHOTOYMCICHHOE IMOTOMCTBO; 3) HUMEET OOJBIIOE KOJIUYECTBO
XOpOIIO 3aMETHBIX AIbTEPHATUBHBIX MPHU3HAKOB (OKpacka BEHUMKa — Oenas WM KpacHas; OKpacka
CeMsIIoNIeH — 3eJIeHast WK JKenTast; popMa ceMEeHU — MOPIIUHKCTAs WIK TTIaJKas; OKpacka 6006a — xenras
win 3eneHasi; popma 6062 — OKpyrias WiH ¢ MEepeTsHKKaMH; PACIIONIOKEHUE [BETKOB WJIH TUIOOB — II0
BCel JnmuHE cTeONiI WM Yy €ro BEpXYIIKW; BBICOTA CTEONS — JJIMHHBIA WM KOPOTKHUi); 4) sBIseTCS
CaMOOTIBUIATENIEM, B peE3yJbTaTe Yero uMeeT OOJIbIIOe KOJIUYECTBO YHCTHIX JIMHHUNA, YCTOHYMBO
COXPaHSIOUIMX CBOU NPHU3HAKH U3 MOKOJEHUS B TOKOJIEHHUE.

OneIThl O CKPEIIMBAHUIO Pa3HbIX COPTOB ropoxa MeHaenb MNpPOBOJAWI B TE€YEHHE BOCBMH JIET,
HaunHas ¢ 1854 rona. 8 despans 1865 roma I'. Menaenb BHICTYNWI Ha 3aceJaHuu BpIOHHCKOro 00mecTBa
€CTEeCTBOMCIIBITaTeNeH ¢ moKnanoM «OTmbBITEl HAJl PACTHUTEIBHBIMU THOpUAAMH», TA€ ObUIM 00OOIICHBI
pe3yabTaThl €ro paboThlI.

OnbiTel Menziens ObUTM TIIATENBHO MPOAyMaHbl. ECIM €ro mpeamecTBeHHUKH MbITaTUCh U3YYHTh
3aKOHOMEPHOCTH HAacCJIeIOBaHUsI Cpa3y MHOTUX IPU3HAKOB, TO MEHJIenb CBOM HCCIEOBaHUS Hadal ¢
M3Y4YEeHUs HACJIeIOBAaHUS BCETO JIMIIIb OJHON Maphl aIbTePHATUBHBIX MPU3HAKOB.

MeHpenb B3sJI COpTa ropoxa C KEATHIMA U 3€JICHBIMH CEMEHaMU U TMPOM3BEN UX HCKYCCTBEHHOE
MEPEKPECTHOE OMNBUICHHWE: y OJIHOTO COpTa yIalui THIYMHKH W ONBUIMI WX TMBUIBIIOW JPYroro copra.
['uOpuapl mepBOro TMOKOJEHUS HMMENIH JKEJNThle CeMeHa. AHaJoTW4YHas KapTHHA HaOoJanach W TpH
CKpEIIMBAHUSAX, B KOTOPBIX HM3ydyajOCh HACJIEIOBAaHWE JIPYTUX IMPU3HAKOB: MPHU CKPEIIMBAHUM PACTCHUMH,
MMEIOIIUX TIAJAKYI0 U MOPIIMHHUCTYIO (POPMBI CEMsIH, BCE CEMEHA IMOJTYYEHHBIX THOPUAOB OBLIN TJIAJKUMH,
OT CKpPEIIMBAaHMS KPACHOIIBETKOBBIX PACTEHUH C OENIOIBETKOBHIMU BCE TMOJYUYEHHBIE — KPACHOIIBETKOBBIC.
Mengenp mpuien K BbIBOAY, YTO Yy THOPHJIOB TMEPBOTO TMOKOJCHHUS M3 KaXIOW Mapbl albTePHATHBHBIX
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MPU3HAKOB MPOSIBIISIETCS TOJILKO OJMH, a BTOPOU Kak Obl mcuesaeT. [IposBustomuiics y THOPUIOB MEPBOTO
TIOKOJICHUS MPU3HAK MeH1enb Ha3Ball JOMUHAHTHBIM, a MOJABIISIEMbI — PEIIECCUBHBIM.

[Ipy MOHOrMOPUAHOM CKpeIIMBAHUM TOMO3UIOTHBIX 0C00eii, MMEIOIIMX pa3Hble 3HAYEHUS
QIbTEPHATUBHBIX MPU3HAKOB, THOPUJIBI SIBISIFOTCS €IMHOOOPAa3HBIMHU 10 TEHOTUITY U (DEHOTHITY.

I'eneTnyeckasi cxema 3aKoHa equHooOpa3uss Menaens

(A — XeAThIH LIBET TOPOIINH, a — 3€JIEHBIN [[BET TOPOIINH)

P " 3
AA aa
JKEITEIE 3eJIEHEIE
Ty
ramer (OJa (Ja
F] Aa
JKEJITEIE
100%

3axon pacwennenusn, unu 6mopoii 3akon Menoens

I'. Mennenp nan BO3MOKHOCTb CaMOOMBUIMTHCS THOpHIIAM TEPBOTO IMOKOJEHUS. Y TOJTYYSHHBIX
TaKMM 00pa30M THOPUIOB BTOPOTO IMOKOJICHHUS TPOSBUIICA HE TOJBKO JOMHUHAHTHBIA, HO U PEICCCHUBHBIN
npu3HaK. Pe3yabTaThl ONBITOB MPUBECHBI B TAOJIHIIE.

IIpuznaku Jdomunantubie | PeneccuBHbie | Bceero
Yucio % Yucao | %

®dopma ceMsiH 5474 74,74 | 1850 25,26 | 7324
Oxpacka cemsioeit 6022 75,06 | 2001 24,94 | 8023
Oxkpacka ceMeHHOU KOXyYpHI | 705 75,90 | 224 24,10 | 929
®dopma 600a 882 74,68 | 299 25,32 [ 1181
Oxkpacka 600a 428 73,79 | 152 26,21 | 580
PacriomoxxeHne IBETKOB 651 75,87 | 207 24,13 | 858
Bricora crebns 787 73,96 | 277 26,04 | 1064
Bcero: 14949 74,90 | 5010 25,10 | 19959

AHanu3 TaHHBIX TAOJUIBI TO3BOJIWII CACNATh CISAYIONIHE BHIBOIBL:

1. eAMHO00pasusi THOPUIOB BO BTOPOM IIOKOJICHWM HE HAOJIFOJACTCSA: 4acTh TMOPHUIOB HECET
OJIH (TOMUHAHTHBIN), YaCTh — JPYroi (PELeCCUBHBIN) MPU3HAK U3 AIbTEPHATUBHON MapHI;

2. KOJIMYECTBO THOPHIOB, HECYIIMX JOMHHAHTHBIA MpPHU3HAK, NPUOIM3UTEIHHO B TPH pasza
0oJtblIIe, YeM THOPUIOB, HECYIIHNX PELECCHBHBIN MPU3HAK;

3. PEIECCUBHBIN MPU3HAK Yy THOPHIOB MEPBOTO MOKOJICHUSI HE UCUE3aET, a JIUIIb IMOAABIISETCS U

HPOSIBJIIETCS BO BTOPOM IT'MOPUAHOM MOKOJIEHUH.

SIBneHue, mpyu KOTOPOM 4acTh TMOPUIOB BTOPOTO MOKOJIEHHS HECET JOMUHAHTHBINA NPU3HAK, a YacTb
— peLeCCUBHBIM, Ha3bIBalOT pacuienseHueM. [Ipuuem, HaGmonaronieecs y ruOpUIOB paclIeI/ICHUE He
CllydaiiHOE, a MIOAYUHSETCS OIPEICIIEHHBIM KOJIMYECTBEHHBIM 3aKOHOMEpHOCTIM. Ha ocHOBE 3TOr0 Menaens
clienai emie OJWH BBIBOJA: IPHU CKPELIMBAHUU T'MOPUIOB NEPBOrO IMOKOJEHUS B IOTOMCTBE NPOMUCXOAUT
pacllIeIUICeHUE IPU3HAKOB B ONIPEIEICHHOM YHCIOBOM COOTHOILLIEHUH.

[Ipy MOHOTrMOPHMIHOM CKpEeNIMBAHHM TeTEPO3UTOTHBIX 0codeil y TUOPHIOB HMEET MECTO
pacuierienue 1o ¢genoruny B oTHomeHuu 3:1, mo renoruny 1:2:1.
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I'eneTnyeckasi cxema 3aKoHa paculenieHusi Meness
(A — XeNThIH LIBET TOPOIINH, a — 3€JIEHBIN I[BET TOPOIIUH):

P QAa dAa
JKeJITble JKEJIThIE

Tunesr

raver Oa Oa Ca Ca

F, A A A a
A a a a
JKEJIThIE | JKENIThIE JKENITbIE | 3€JIeHbIe

75% 25%

KonTpoabHbie Bonpochl:
1. Yro m3ydaer reHeruka’?
2. Tlouemy ocHoBaTeneM reHeTHKU cuuTaroT I .Menaens?
3. Kak Ha3wsIBaeTCsd METO UCCIIEAOBAHUS co3aHubIH I .Menaemem?

Tema 3aKkoH He3aBHCHMOI0 HAC/IEI0BAHUS MPU3HAKOB. AHAJIM3UPYIOLee CKPellUBaHHe

ILnan:
1. IluToNIOrHYEeCKHEe OCHOBBI MEPBOr0 M BTOPOTro 3aKoHOB MeHaesst
2. 3aKOH YHCTOTBI ramMerT
3. 3aKoH He3aBHCHUMOTO0 HACJIeA0BAHUS NMPU3HAKOB- TPUTHI 3aKkoH ['.Mennesst

Humonozuueckue ocnoevt nepeozo u emopoz2o 3akonoe Menoens

Bo Bpemena MeHpens cTpoeHHe U pa3BUTHE IOJOBBIX KJIETOK HE OBLJIO M3YY€HO, MO3TOMY €ro
TUIIOTE3a YUCTOTHI TaMET SIBJIETCS MPUMEPOM I€HHAJIBHOTO MPEIBUICHHS, KOTOPOE M03XKe HAILIO HAyYHOe
MIOJITBEPKICHHE.

SIBieHUsT JOMUHHUPOBAHUS U pacLIEIIEHUs] NMPU3HAKOB, HaOdroAaBuIuecss MeHzeneM, B HacToslIee
BpeMsl OOBSCHSIOTCS TAPHOCTBIO XPOMOCOM, PACXOXKIACHUEM XPOMOCOM BO BpeMs Mei03a U 00beJUHEHNEM
WX BO BpeMs OIJI010TBOpeHuss. O003HAYMM T€H, ONPEIEIISIONTNH JKEIITYI0 OKPacKy, OyKBOW A, a 3eJIeHYI0 —
a. [lockonbky MeHienb paboTall ¢ YUCTHIMU JIMHUSAME, 002 CKPEIIMBAEMBIX OPraHU3Ma — FOMO3HUIOTHBI, TO
€CTh HECYT JBa OJMHAKOBBIX aJUIEJsl '€Ha OKPAcKU CeMsH (COOTBETCTBEHHO, AA U aa). Bo Bpems melio3a
YHCII0 XPOMOCOM YMEHBILIAETCS B /IBA Pa3a, U B KAXKJYIO FaMeTy MOMa aeT TOJIbKO OJJHa XpOMOCcOoMa U3 Maphl.
Tak Kak roMOJIOTMYHBbIE XPOMOCOMBI HECYT OJMHAKOBBIE alJIeNId, BCE raMeThl OJJHOI'0 OpraHU3Mbl OYyIyT
coJiepKaTh XpOMOCOMY C T€HOM A, a PYroro — ¢ reHoM a.

[Ipu omIOIOTBOPEHUH MYKCKasl U JKEHCKasi TAMEThI CIMBAIOTCS, U UX XPOMOCOMBI OOBEIMHSIOTCS B
onxHou 3urote. [lomyuuBimiics OT CKpeUUBaHus THOPHUI CTAHOBUTCS T€TEPO3UTOTHBIM, TaK KaK €ro KIETKH
OyAyT UMeTb T€HOTHUIl Aa; OJMH BapHMaHT I'E€HOTUIA JACT OJWH BapUaHT (PEHOTHNA — >KENTHIH IBET
TOPOLINH.

VY rubpugHOro opraHuM3ma, MUMEIOIIEr0 MeHOTUI Aa BO BpeMsl Meilo3a, XpOMOCOMBI pacxoisTcs B
pa3Hble KJIETKU U 00pa3yeTcs JBa THIa raMeT — I10JIOBUHA TaMeT OyJIeT HECTU IeH A, Jpyras MOoJIOBUHA —
reH a. OII0J0TBOpEHHE — TPOIIECC CIy4yalHbIH U paBHOBEPOSITHBIN, TO €CTh JIF00O0M criepMaTO30U]] MOKET
OIJIOJJOTBOPUTH JItOOYI0 stifiiekyieTky. Ilockonbky oOpa3oBasioch JBa THIAa CIIEPMATO30MJIOB M JBa TUIA
SWLEKJIETOK, BO3MOKHO BO3HMKHOBEHHE YEThIpeX BapuUaHTOB 3UroT. IlojoBHMHA M3 HHUX — TETEPO3UTOTHI
(mecyr reHsl A u a), 1/4 — romMo3uroTsl 0 JOMHMHAHTHOMY IIpU3HAKY (HecyT nBa resa A) u 1/4 —
TOMO3UTOTHI 110 PELECCUBHOMY INPHU3HAKY (HECYT /iBa TeHa a). [[OMO3UToThl IO IOMUHAHTE U FE€TEPO3UTOTHI
JIa;TyT TOPOLIMHBI KENTOro 1BeTa (3/4), roMO3UTOTHI 110 pelieccuBy — 3emeHoro (1/4).

53



3akon yucmomul 2amem

C 1854 rona B TeueHre BOCbMH JieT MeH/Ieb IPOBOIII OIBITHI 10 CKPEIIMBAHUIO pACTEHUH Topoxa.
WM Obu10 BBISBIIEHO, YTO B PE3yJbTaTe CKPEIIMBAHUS PA3JIMYHBIX COPTOB rOpoxa APYr ¢ APYroM TUOpUIbI
NIEPBOT0 MOKOJEHHsI 00JIaJaloT OJJMHAKOBBIM (DEHOTUIIOM, a Y THOPUAOB BTOPOTO MOKOJEHUS MUMEET MECTO
pacleIuieHue MPU3HAKOB B OIPEJENIEHHBIX COOTHOIICHUSAX. [ oObsACHEHus 3Toro siBjaeHus MeHJenb
crenan psAjl NPEeArnoiIoKeHUH, KOTOPbIE MOJYYMIM Ha3BaHHE «TUIOTE3bl YHUCTOTHI ramMeT», MM «3aKOHa
YUCTOTHI TaMeT». MeH 1enb MpeIoIoKui, 4To:

1. 3a GOpMHPOBaHKE MPU3HAKOB OTBEYAIOT KaKHe-TO TUCKPETHBIE HACIIEACTBEHHbIE (DaKTOPHI;

2. OpraHM3MBI coziepKar JBa (hakTopa, ONPEaeNSIONINX Pa3BUTHE IPU3HAKA;

3. npu 00pa30BaHUU TaMeT B KQXK/IYIO U3 HUX TMOMAAaeT TOJIbKO OJMH U3 Mapbl PaKkTOpOB;

4. NP CIUSTHUM MYXCKOM M KEHCKOW raMeT 3TH HACJIEJCTBEHHbIE ()aKTOPhl HE CMEIINBAIOTCS

(ocTaroTCs YNCTHIMU).

B 1909 rony B. Morancen Ha30BeT 3TU HacleACTBEHHbIE (pakTOpsl reHamu, a B 1912 roxy T. Mopran
MOKaXXET, YTO OHU HAXOJATCS B XpOMOCOMaX.

Jnst nokazarenbcTBa cBOuX mpesnosioxkenuil I'. Menzenb HCNONB30Bal CKpelIMBAaHUE, KOTOPOE
celyac Has3bplBAIOT AHAIM3UPYIOIIMM (aHAJM3MpPYIOLIee CKpelIMBAaHME — CKPELIMBAHUE OpraHU3Ma,
MMEIOIIEr0 HEU3BECTHBIM T€HOTHII, C OpPraHu3MOM, TOMO3UTOTHBIM 1O peneccuBy). HaBepHoe, MeHuenb
paccyxjan cienyromuM oopazom: «Eciu Mou npeanonoxeHus BEpHbI, TO B pe3ynbTate ckpermuBanus F; ¢
COpPTOM, O00JIQJAIOIIUM PELECCUBHBIM IPU3HAKOM (3€JIEHBIMU TOpPOIIWHAMH), Cpeau THOpUAOB OyayT
II0JIOBUHA FOPOIIMH 3€JIEHOr0 1[BETA U IOJOBUHA TOPOIINH — KEJITOro». Kak BUIHO U3 NPUBEIECHHON HIXKE
TeHETHYECKOW CXEMBbI, OH JEHCTBUTEIBHO MOMyUny paciierienue 1:1 u yoeausics B MPaBUILHOCTH CBOMX
NPEJNOJOKEHNH U BBIBOJIOB, HO COBPEMEHHHMKAaMU OH TMOHAT He Obul. Ero noxmany «OmneITel Hax
pacTUTENbHBIMU THOpUAaMU», CAENaHHBIA Ha 3acelaHuu BproHHCKOro oOIiecTBa €cTeCTBOUCIBITATENEH,
ObUI BCTPEYEH MOJIHBIM MOTYaHHEM.

P QAa d
aa
JKEJIThIE
3¢JICHBIC
Tumnsl O
raMmeT A O a O a
F Aa a
a
ACITTRIC 3¢JICHBIC
50% 50%

3akon nezasucumozo KOMoOUHUPosanua (HAC1€008AHUA) NPUIHAKOB, UIU mpemuil 3aKkon Menoens

Opranusmbl OTJIMYAIOTCS Jpyr OT Jpyra [0 MHOTMM npu3HakaMm. [losTomy, ycTaHOBUB
3aKOHOMEPHOCTHU HaCJeI0BaHMs OJTHOW Maphl NpU3HAKOB, . MeHnenb nepemien K U3y4eHHI0 HaclleZJOBaHus
IByX (M OoJiee) map aJbTepHATUBHBIX Npu3HAKOB. s muruOpuaHoro ckpemmuBaHus Menzaens Opain
TOMO3UTOTHBIE PACTEHHs TOPOXa, OTIMYAIOIIMECS 110 OKpacKe ceMsiH (JKeNThle U 3elieHble) U popMe CeMsiH
(rmagkue u MopIIMHUCTHIC). XKenTas okpacka (A) u riaakas hopma (B) ceMssH — JTOMUHAHTHBIE TIPU3HAKH,
3eieHas oKpacka (a) u MopiuuHucTas popma (b) — perieccuBHbIE TPU3HAKY.

CkpemmBasi pacTeHHE C OJKEJITBIMM M TJAJAKUMH CEMEHAMH C PACTEHHEM C 3€JIeHbIMU H
MOPIIMHUCTBIMUA CEMEHaMH, MeHienb MoNydus eIMHOOOpa3Hoe THOpUAHOE MOKoyeHue F) ¢ xenteiMu u
rmaakumMu cemeHamu. OT camoonblieHus 15-Tv THOPHUIOB MEPBOTO MOKOJICHUS OBLIO MOIY4eHO 556 ceMsH,
3 Hux 315 xenteix Tiankux, 101 >xenroe mopmuHUcTOe, 108 3€meHbIX THagkux W 32 3eJICHBIX
MOPIIMHUCTHIX (pacuierienue 9:3:3:1).

AHanm3upysi TMOJIyYeHHOE MOTOMCTBO, MeHIenb oOpaTui BHMMaHWE HA TO, 4YTO: 1) Hapsay c
COYETAaHUSIMU TPU3HAKOB HCXOJHBIX COPTOB (PKENThIE TJIAJKUE U 3€JEHbIE MOPLIMHUCTBIE CEMEHA), MpHU
JTUTUOPUIHOM CKPEUIMBAHUH TOSBISIIOTCS M HOBBIC COYETAHUS MPHU3HAKOB (KEJIThIE MOPIIMHHUCTHIE W
3eJIeHbI€ TJ1aJIKHE CEeMEHa); 2) pacUICIUICHHE IO KaXJOMY OTIEIbHO B3ATOMY IMPU3HAKY COOTBETCTBYET
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pacHICTUICEHHIO TPU MOHOTMOpUIHOM cKpemuBaHuu. M3 556 cemsn 423 Obumn raankumu U 133
MOPIIUHUCTBIME (cooTHOIIEHHUE 3:1), 416 ceMsH UMeNH KENTYI0 OKpacKy, a 140 — 3eneHyro (COOTHOIICHHE
3:1). Mengens mpuuien K BBIBOJY, YTO pacllelUIeHUWE [0 OJHOM Mape NPU3HAKOB HE CBSI3aHO C
pacuieruieHueM 1o Apyroil mape. [lns ceMsiH rMOpHUIOB XapaKTepHbl HE TOJBKO COYETAHUS NPU3HAKOB
POIUTENBCKUX PACTEHUN (KEeNThIE TJIaJKUEe CEMEHA U 3€JIeHble MOPIIMHUCTBIE CEMEHA), HO U BO3SHUKHOBEHHE
HOBBIX KOMOMHAIIUN PU3HAKOB (KENThIE MOPILMHUCTBIE CEMEHA U 3€JIEHBIE TJIAJKUE CEMEHA).

[Ipu nuruOpuIHOM CKpEIIMBAHUM JUTE€TEPO3UTOT y THOPUAOB HMEET MECTO pacllellIeHHe I10
¢denotuny B otHomieHnu 9:3:3:1, mo reHotuny B oTHomeHuw 4:2:2:2:2:1:1:1:1, mpu3HaKu HaCIETyHOTCS
HE3aBUCUMO JPYT OT Jpyra ¥ KOMOMHUPYIOTCSI BO BCEX BO3MOXKHBIX COUETAHHUSX.

P QAABB Jaabb
JKeJIThIE, TIaJIKHeE 3€JICHBIC, MOPIITUHUCTHIC
Tunesr
O as b
F, AaBb
skenTele, riankue, 100%
p QAaBb dAaBb
JKEJITBIE, TTIaIKHE JKEJITBIE, TTIaIKHE
Tunst @ AB O Ab O O AB O Ab O
ramet aB O ab aB O ab

I'eHeTH4yeckas cxemMa 3aKOHA HE3aBMCHMOT0Q KOM6HHI/Ip0BaHI/Iﬂ MNPU3HAKOB:

Tametsr: | 3
AB Ab aB ab
AABB AABDb AaBB AaBb
AB JKeJIThIe JKeJIThIE JKeJIThIE JKeJIThIE
riagKue riagKue riagKue riIagKue
AABDb AAbb AaBb Aabb
Ab JKeJIThIEe JKeJIThIE JKeJIThIE JKeJIThIE
riIagKue MOPIIMHUCTBIE | TTaJKHE MOPIIMHUCTHIE
AaBB AaBb aaBB aaBb
aB JKEJITBIC JKEJThIE 3€JIEHBIE 3€JIEHBIE
riIagKue riIagKue riIagKue riagKue
AaBb Aabb aaBb aabb
ab JKEJITBIC JKEJIThIE 3€JIEHBIE 3€JIEHBIE
rIIagKue MOPIIUHUCTHIE | TTIAJKUE MOPIIUHUCTHIE
AHanu3 pe3yJabTaTOB CKpelMBaHUA 1O (EeHOTHmy: >KenThle, riankue — 9/16, xenrsle,
MopiuHucteie — 3/16, 3enensie, rmagkue — 3/16, 3enensie, MopiiuHaucthie — 1/16. Pacmennenue mo

¢denoruny 9:3:3:1.

AHanu3 pe3yJabTaToB CKpeluBaHusa no reHorumny: AaBb — 4/16, AABb — 2/16, AaBB — 2/16,
Aabb — 2/16, aaBb — 2/16, AABB — 1/16, Aabb — 1/16, aaBB — 1/16, aabb — 1/16. Pacmiemnnenue mo
reHotuny 4:2:2:2:2:1:1:1:1.
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Ecnu npu MOHOrMOpUAHOM CKpPELIMBAaHUM POIUTEIbCKHUE OPraHU3Mbl OTIMYAIOTCA MO OJHOM mape
MPU3HAKOB (3KEJITHIC U 3€JICHBIE CEMEHA) M JalOT BO BTOPOM MOKOJICHUH J1Ba ()EHOTHIA (21) B COOTHOIIICHUH
G+ D' 1o npu I[I/II‘I/I6sz/I,I[HOM OHU OTJIMYAIOTCS 1O JIBYM INapaM IMPU3HAKOB U JAIOT BO BTOPOM IOKOJIEHUU
yetbipe (eHotuna (2°) B cooTHomeHuu (3 + 1)2. Jlerko mocuMTaTh, CKOJIBKO (PEHOTUIIOB U B KAKOM
COOTHOIIIEHUHU OyneT oOpa30BHIBATHCS BO BTOPOM IOKOJIEHUH IMPH TPUTHOPUIAHOM CKPEUIMBAHHH: BOCEMb
(heHoTHNoB (23 ) B cooTHOIIeHuH (3 + 1)3 .

Ecnu pacmemienue mo renotuny B Fr npu MoHOTHOpUAHOM ToKoieHuu Obuto 1:2:1, To ecth ObLIO
TPU pa3HBIX TE€HOTHIIA 3", o npu JuruOpugHoM obpasyercs 9 pasHbIX T'€HOTHIIOB — 32, pu
TPUTHOPUIHOM CKpEIIMBAaHUU 00pa3yeTcs 3° 27 pa3HBIX TEHOTHUIIOB.

Tperuii 3akoH MeHzaens crnpaBeIMB TOJBKO JUIsI T€X CIIy4aeB, KOIJa TE€Hbl AaHATU3HPYEMBIX
MPU3HAKOB HAXOJATCA B PA3HBIX MMapax rOMOJIOTUYHBIX XPOMOCOM.

Iumonozuueckue ocnoevt mpemoezo 3axkona Menoens

[Iycts A — reH, 00yCIOBIUBAIOIIMK PAa3BUTHUE KEITONH OKPACKH CEMSH, a — 3€JIeHOH okpacku, B —
rmaakas ¢opma cemenu, b — mopmuHucTasg. CKpeluBalTcss TMOPUAbI MEPBOrO MOKOJICHUS, UMEIOINe
reHotunn AaBb. Ilpu oOpazoBanuu ramMer U3 KaXkKAOW Mapbl ajuIeJbHBIX T€HOB B raMeTy IONAJaeT TOJIbKO
OJIMH, IIPH 3TOM B PE€3yJIbTaTE CIIY4alHOIO PACX0XKACHHUS XPOMOCOM B IIEPBOM JEJICHUM MEH03a IeH A MOKET
MIOTIACTh B OJIHY raMeTy ¢ TeHoM B uiu ¢ reHoMm b, a ren a — ¢ reHom B uiu ¢ resom b. Takum oGpasom,
KaX/IbIil OpraHu3M o0pa3yeT 4eThIpe copTa raMeT B OJIMHAKOBOM KojunuecTBe (1o 25%): AB, Ab, aB, ab. Bo
BpeMsI OIUIOJAOTBOPEHUS KaXKJbl M3 YETHIPEX THUIIOB CIEPMATO30MIOB MOXKET OIJIOJOTBOPUTH JIIOOYIO U3
YeThIPEX TUIIOB SHULEKIETOK. B pe3ynbpTaTe OMIo10TBOPEHNS BO3MOKHO MOSIBJICHUE I€BSITH F'€HOTUIINYECKUX
KJIaCCOB, KOTOPbIE TAAYT YeThIpe PEeHOTUIMUYECKUX KJlacca.

KoHTpoJ/ibHBIE BONIPOCHI:

1. B yewm ornuune MByX MOHATUN: (PEHOTUI ¥ TEHOTHI?

2. Kakoe ckpenimBanye Ha3bIBa€TCs MOHOTUOPUTHBIM ?

3. Kakoe ckpemmBaHue Ha3bIBACTCS TUTUOPUTHBIM ?

4. B yeM CyImHOCTb 3aKOHA HE3aBUCHUMOTO HACIEAOBAHUS PU3HAKOB?

Tema OcHOBHBIE 3aKOHOMEPHOCTH UIBMCHYHUBOCTH

Iliian

1. HenacieacTBeHHasi H3MEHYUBOCTb U ee THIIbI.

2. HacaeacTBeHHAast ©3MEHYMBOCTD M €€ THIIBI.

3. MyTareHsl 1 MeTareHes.

4. Knaccudukanus MyTaiuii Ha XpOMOCOMHOM YPOBHe.

Hanmuue oOuimx BUIOBBIX MPHU3HAKOB IO3BOJSET OOBEIUHATH BCEX JIFOJICH HAa 3eMJie B €IUHBIA BH]I
Homosapiens. Tem He MeHee, MbI 0€3 Tpya, OJTHUM B3IJISAIOM BBIACIISIEM JIUIIO 3HAKOMOTO YeJIOBEKA B TOJIIIE
HE3HAKOMBIX Jrojed. UpesBblvaiiHOe pa3HooOpa3ue IoJell — Kak BHYTPUTPYIIOBOE (HAmpumep,
pa3HooOpasue B Ipejeliax 3THOCA), TaK U MEKIPYIIIOBOE — 00YCIOBICHO T€HETUYECKUM UX OTJINYHEM.

Jlro6as momynsmus 0OHApYKUBAET BHEITHIOK WU (PEHOTUNUYECKYI0 U3MEHYUBOCTH 1O OOJIBIIUHCTBY
KayeCTBEHHBIX U KOJIMYECTBEHHBIX MPU3HAKOB. [lonmymsaium yesoBeka reTeporeHHsl o pocTy, MUTMEHTaluu
KOH, YepTaMm JIMIa, TPYyNIaM KPOBH U MHOTUM JIPYTHM IIPU3HAKaM.

Bosnee Toro, pacueTsl KOMOMHAIMI Fr€éHETUYECKOTO MaTepuasa YeJloBeKa CBUETEIbCTBYIOT, UTO 32 BCIO
HCTOPUIO YeJIOBEYeCTBAa HA 3€MHOM IIape He ObUIo, HET W B 0003pUMOM OyAylIeM HE BCTPETUTCS
TEHETUYECKOI'0 IMOBTOPEHUS, T.€. KaKIbI POXKIECHHBIM YEJIOBEK SIBJISETCS YHUKAJIbHBIM SIBJICHHEM BO
Bcenennoii. HermoBTOprMMOCTh TE€HETHYECKON KOHCTHTYIIMHM BO MHOTO OIpEAEsieT 0OCOOCHHOCTU Pa3BUTHUSA
3a00JIeBaHUS Y KaXK/I0T0 KOHKPETHOTO YellOBeKa.

Kaxumu xe ciocobamu tocturaercss 6eCKOHEUHOEe pa3HOOOpa3ue YeIOBEeUeCKOM MOMyJIsSIuu?
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B ocHoBe Bcex croco6oB JIeKHUT CIIOCOOHOCTh OPraHU3MOB MTPHOOpPETaTh HOBBIE CBOICTBA B Ipoliecce
OHTOreHe3a (MHIUBUAYAJIbHOTO PAa3BUTHsI OT MOMEHTA OIUIOA0TBOPEHUS 10 CMEPTH), T.€. U3MEHITHCS.

1. Knaccudukanusa n3menunBoctu. HenaciencreeHHass ©3MEeHYHBOCTh U €€ THUIIBI

W3meHunBOCTh OBbIBaET HEHACIIEICTBEHHAS] U HACIJIECTBEHHASI.

K HeHnacneacTBeHHOM OTHOCSTCS OHTOTE€HETHUYecKass U MoJuUKauuMoHHAas u3MeH4YuBOCTH. CyThb
OHTOT€HETHYECKON M3MEHYMBOCTHU 3aKJII0YAETCsl B TOM, YTO ()EHOTHUIT OPraHU3Ma MEHSETCS Ha IMPOTSHKEHUU
BCEH JKM3HM, B TO BpeMsI KaKk T€HOTHIT HE MEHSETCS, a IPOUCXOUT JIHIIb NePEKI0YCHHUE TeHOB.

MonudurkanronHast I3MEHUYUBOCTh BO3HUKAET MO/] BIMSIHHUEM CPEIOBBIX (DAKTOPOB, OJIHAKO €€ pa3max
orpeneNsieTcs FeHOTUIIOM, T.€. TEHETUYECKH 00YCIOBICHHON HOPMOM peaKItu.

HacnenctBeHHa  M3MEHUMBOCTBD — MOApA3JENACTCS HAa  KOMOMHATHBHYIO W MYTAlMOHHYIO.
Kom0OuHaTnBHas ”3MEHYMBOCTH CBSI3aHA C IEPEKOMOMHALIMEH POIUTEIHCKIX T€HOB.

2. HacaeacTBeHHasi H3MEHYMBOCTD M €€ THIIbI.

KomMOuHaTMBHAsA W3MEHYMBOCTb BO3HHMKACT B TIE€HOTUIIAX IIOTOMKOB BCIIEJICTBUE CIy4alHOMN
nepekoMOuHauuu amieneid. CaMu TE€Hbl NPU ATOM HE HM3MEHSIOTCS, HO T€HOTHIIBI POAMTENeH U JeTel
pa3nuuHbl. KomMOMHAaTHBHAS U3MEHUNBOCTh BO3HUKAET B PE3YJIbTaTe HECKOIBKUX MTPOLIECCOB:

* HE3aBUCUMOI'0 PACXOXKIACHUS XpPOMOCOM B ITpoliecce Meio3a;

* PEKOMOMHAIIUY T€HOB IPU KPOCCUHTOBEPE;

e CITy4ailHOM BCTpEYM raMeT MPH OIIOAOTBOPEHUH.

KoM0uHaTtuBHas W3MEHUYMBOCTH SBIISIETCS TIJIABHBIM HCTOYHUKOM HaOJIOJaeMOr0 T'€HETHYECKOIo
pa3zHooOpa3zusi. I3BecTHO, 4TO B TeHOME uernoBeka coaepxkutcs npuMepHo 30—40 teic. TeHoB. OKO0JIO TPEeTH
BCEX N'€HOB MMEIOT 0ojiee UeM OJUH alljiellb, T. €. SABJSIOTCS NoauMopdHbIMU. OJHAKO Ja)xe MpU HATUYUU
T HEOOJBIIOTO YHCIA JIOKYCOB, COAEpXKAIUX IO HECKOJIbKY ayljiesied, TOJbKO NpU PEKOMOMHALIUU
(BcneAcTBHE NEpEMEIIMBAHUS T'€HHBIX KOMILUIEKCOB) BO3HHMKAET KOJIOCCAJIBHOE; MHOXKECTBO YHHKAJIbHBIX
T€HOTHIIOB.

Tak, Tonsko npu 10 reHax, coaepkamux no 4 ajienst Kaxablid, TEOPEeTUUYECKOE YUCIO YHUKAIbHBIX
JUIUIOUHBIX TEHOTUIIOB cocTasisieT 10 mumumapaos!

[TockonbKy OKOJIO OJHOHM TPETH T'€HOB B TE€HOME UEJIOBEKa SBIISIOTCS MOJUMOP(GHBIMH, TO TOJBKO 3a
CUET PEeKOMOMHAIIMU CO3JIaeTCs HEeMcuepraeMoe TeHEeTHUeCKOoe pazHooOpasue denoBeka. B cBoro ouepesnn
HEMOBTOPUMOCTh T€HETHYECKOM KOHCTUTYLIMM BO MHOIOM OIPEAENSAET YHUKAJIbHOCTh M HEMOBTOPUMOCTH
Ka)KJIOTO Y€JIOBEKa.

MyTainmoHHass U3MEHYMBOCTh 00YCJIOBIICHA MYTAllUSIMHA — YCTOWYMBBIMU H3MEHEHUSIMUA T€HETUYECKOTO
MaTtepualia ¥, COOTBETCTBEHHO, HACIEAYEMOI0 IPU3HAKA.

MyTalioHHasi HM3MEHYMBOCTh BO3HMKAeT BCJIEACTBHE MyTauuid. Myrauum — HapylleHue
TEeHETUYECKOI0 MaTrephalia, MMEIOIUE CTOMKUI XapaKTep W BO3HUKAIOIINE BHE3AITHO, CKAuKOOOpa3HO (ne
Opus).

3. MyTareHbl 1 MeTareHes.

Mymaeen— coenuHEHUE XUMUYECKOH, OMOIOTHYECKON UITH (PU3NYECKON MPUPOJIBI, CIOCOOHOE MPSMO
WJIM KOCBEHHO MOBPEXIATh HACIEACTBEHHBIE CTPYKTYPbI KJIETKH.

Mymayus— B IIMPOKOM CMBICJIE CJIOBAa BHE3alHO BO3HHUKAIOIIEE HaclleyeMoe H3MeHeHue. Jpyrumu
CIIOBAaMH MyTallusi — J000€ CTPYKTYpHOE WM Komno3unuoHHoe wu3menenue B JIHK opranmmsma (B
MOCJIEJOBATEIbHOCTH HYKJIEOTHA0B, XPOMOCOM, F€HOMA), MPOU30LIEINIEe CIIOHTAHHO WJIM MHAYLUPOBAHHOE
MyTareHaMu.

[To mpoucX0XIeHNI0 MyTareHbl MOXKHO Pa3/IeNuTh Ha 9K302eHHble (MHOTHE (DaKTOPHI BHEIIIHEW CpeJIbl)
UdHOO02eHHble (00Pa3yIOTCsl B IPOLIECCE KUZHECSTENIbHOCTH OPraHu3Ma).

[To npupose BOZHUKHOBEHUS pa3anyaroT: (U3NYECKUE, XUMUUECKUE U OMOJIOTHYECKHE MyTareHsbl.

K @usuueckum mymaeenam oTHOCATCS:

* HOHU3HPYIOIIME U3Iy4eHUs (Hampumep, o-, - U Y-H3JIydyeHUs, PEHTI€HOBCKOE MW3IJIyueHHeE,
HEUTPOHBI);

* PaJMOAKTUBHBIE 3JIEMEHTHI (HallpUMep, pajuil, pajioH, U30TOIbI Kalusd, yriepojaa u Jip.);

* YIbTPar0JIETOBOE U3ITYUCHUE;

* Ype3MEPHO BBICOKAs WJIM HU3Kas TeMIlepaTypa.
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K xumuueckum mymazenam oTHoCATCA:

* CHJIbHbIE OKHUCIIUTENIM WM BOCCTAHOBUTENM (HAaNpUMEp, HUTPAThl, HUTPHUTHI, AKTUBHbIE (HOPMBI
KHUCJI0pOAa);

* AKWIMPYIOIINUE areHThl (HarpuMep, noAaleTaMu/);

* IECTULIUBI (HaTIpUMep, repOuIuabl, PYHTULIUIbI);

* HEKOTOPbIE NMUIIEBbIE JOOABKHU (HAIIPpUMeEp, ApOMAaTHUYECKHUE YTIIEBOJOPOIbI , IIUKIAMATHI);

* IIPOJIYKTHI NIepepadoTKu HeDTH;

* OpraHUYecKHe pacTBOPUTENIH;

e JIGKAPCTBEHHbIE  IpemapaTbl  (HAOpUMep, IMTOCTaTUKH, PTYThb-  COJAEp)Kallue  CpeJcTBa,
MMMYHO/IETIPECCAHTBI) U IPYTUe XUMUYECKUE COCTUHEHUS.

K 6uonozuueckum mymaeenam OTHOCATCSL:

® HEKOTOPBIE BUPYCHI (HAlIpUMEP, KOPU, KPACHYXH, TPUIITIA);

* IPOYKTHl 0OMEHa BEIECTB (HalpUMep, MPOIyKThI JIMITOIEPOKCUIAIINN);

* QHTUTE€HbI HEKOTOPHIX MUKPOOOB U Napa3UTOB.

K cambIM mIHMpOKO pacnpoCTpaHEHHBIM MyTareHaM, C KOTOPBIMH YEJIOBEK HEMOCPEICTBEHHO
KOHTaKTHUPYEeT B CBOEH IIOBCEIIHEBHOM JKU3HU OTHOCATCS:Mecmuyuosl, O0JaAalolue HCKIYUTEIbHO
BBICOKOH CTOMKOCTBIO K XMMHYECKOMY M OHOJIOTUYECKOMY Pa3IOKCHUIO, MUHEPATIbHbIE U Op2AHUYEeCcKUe
YO0obpeHus, SBISAIOIUECS OCHOBHBIMM IOCTAaBUIMKAMH B OKPYXKAIOLIYIO Cpely HUTPOCOCIUHEHMH —
MYTareHHbIX M KaHIEPOTE€HHBIX OKMCJIOB a30Ta, HUTPATOB, HUTPUTOB, HUTPO3aMUHOB M 1p. K mmpoko
HCIIOJIb3YEMbIM BElIECTBaM c BBISIBJICHHBIMU MyTareHHbIMHU CBOMCTBaMuU
OTHOCHUTCSNOAUXIOPOUGDeH U, TPUMEHSIOIINNCA B KadyecTBE IIacTU(UKATOpa, HAMOJHUTENs, KOMIIOHEHTa
CMOJI, PE3UH, TUIOTPA(CKUX KPACOK, TEKCTUIIBHBIX KPACHUTENEH.

Cy1iecTBeHHBIM UCTOUHUKOM MYTAareHOB B OKPYXarollel cpesie sIBISIOTCS IPOMBILIUIEHHBIE OTXOAbI U
BCEBO3MOKHBIE OTKPBIThIE TEXHOJIOIMUYECKHE IPOIECCHI, MOABEpPraroliue 4YeloBeKa JACHCTBUIO Pa3IUYHbIX
BBICOKOPEAKTUBHBIX COEIUHEHUM, B YACTHOCTH AIKUAUPYIOWUX. DTOMY KIIacCy COETUHEHMM XapakTepHa
BBICOKAsl PEAKIMOHHAs CIIOCOOHOCTh, a MEXaHU3M JEMCTBUS 3aKIIIOYAeTCs BO BBEJIEHUU B a30TUCTHIC
ocHoBaHust Mosiekyn JIHK MeTunoBeIX, 3TUIOBBIX U Ap. paaukaioB. IMEHHO B 3TOM Kilacce COEIUHEHUN
OOHaApY)KEHBI BEIECTBA, O0JIAAIONINEe OTPOMHON MYTareHHON CHJIOM M OTHOCHUTENBHO HE BIMSAIOIIME Ha
KHU3HECTIOCOOHOCTh OPTaHMU3MOB M KIIETOK, HazBaHHbIe .A. Pamonopromcynepmymaecenamu. [y co3nanus
pa3IUYHBIX THUIIOB a’p030Jied, H3rOTOBJICHMS IUIACTMACCOBBIX YIIAKOBOK, HW3OJSILMOHHOIO Marepuaia
[IUPOKO UCTIONB3YETCAGUHUIXAOPUO, O0TAAIONINIA MyTareHHBIMHU U KaHIIEPOT€HHBIMH CBOHCTBaMH.

HcTOYHMKOM MYyTareHHBIX COEIMHEHWH SBIISIOTCS M HEKOTOpBIC NHINEBbIE MPOAYKTHL. Tak, mpu
KOHCEPBUPOBAHUM HCIOJIB3YIOTCS TaKU€ MYTareHbl, KaK (opmManuH, 2excamemuleHmempanut, 6aHUuluH,
Humpam xaaus, Humpam wampusi U 1p. VI X0TsI CUJIBHBIX MYTareéHOB B MUIIEBBIX IMPOJAYKTaX HE BBISBJIECHO,
npobiieMa 3aKITI0YaeTcss B OIEHKE CyMMapHOro 3¢ ¢ekra OT coeInHEeHU, 00Maaanmux cnaboil u cpeanen
MYTareHHOM aKTUBHOCTBIO. ONpeAenTh MaIyl0 MYTar€éHHYK aKTUBHOCTb TPYOHO, K TOMY € LIENbIH psij
BEIIECTB, 00JaNalONIMX MYTareHHOW aKTUBHOCTBIO H3aBHA MPHUCYTCTBYET B cpele (Hampumep,kogpeut,
MAHUH) 1 3alPETUTh UX UCIIOJIH30BAHUE HEBO3MOXKHO.

CoObITHs, TPUBOASIIME K BO3HUKHOBCHHIO MYTallMii, HA3bIBAIOT MYTAlMOHHBIM IPOILECCOM
(myTarene3om). PaznuyaroT CHOHTaHHBIA W WHIYLMPOBAaHHBIM MyTareHe3. PaszneneHue MyTallMOHHOTO
Mpoliecca Ha CHOHTAHHBIA U MHAYLMPOBAHHBIN B OMPEIEICHHONW CTENEHU YCIOBHO.

Hnoyyuposannvie mymayuu — 3TO MyTalliH, BbI3BAHHbIE HAIPaBIEHHBIM BO3JeicTBHEM (DaKTOPOB
BHEIIHEH WM BHYTpEHHEH cpenpito. WHIynMpOBaHHBI MYTAallMOHHBIM TPOIECC MOXKET OBITh
KOHTPOJIUPYEMBIM (HANpUMep, B SKCIEPUMEHTE C LEJbI0 H3YYEHUS MEXaHU3MOB JEUCTBUS W/WIM HX
MOCJIE/ICTBUI) U HEKOHTPOJUPYEMBIM (HampuMmep, B pe3yibrare oOJydeHHUs! IMPU BBIOpOCE paMOaKTUBHBIX
3JIEMEHTOB B Cpely OOUTAHUS).

Cnonmannsie Mymayuy BO3HUKAIOT CaMOIIPOU3BOJIBHO, B X0/I€ €CTECTBEHHOI'O0 METAab0IM3Ma KIETOK U
opranu3ma 0e3 BUIMMOIO JIOMOJHUTEIBHOTO BO3/IEHCTBUS HAa OpPraHU3M BHEMIHUX (akTopoB. CHOHTaHHBIE
MyTallud MOTYT BO3HHKaTh, HAIIPUMEP, B pE3yJIbTaTe ACUCTBUS XUMUYECKUX COCTUHEHHH, 00pa3yroIuXcs B
npoiiecce MeTaboaM3Ma; BO3JACUCTBHS ecTecTBeHHOro (oHa pamuanuud win Y O-usnydeHus; OmmOOK
peIUIMKALUU U T. 1.
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CrioHTaHHbBIE MyTalUMu (CaMO Ha3BaHHE TOBOPUT 3a ceOst) OyAyT BO3HMKATh Jake B TOM ciydae, eclid
yZ1acTCsl UCKJIIOUUTH BIMSAHUE (PaKTOPOB BHELIHEH CpeJibl.

CyIecTByIOT JB€ OCHOBHBIE THIOTE3bl, OOBSCHSIONIME IPOUCXOXKJICHHE CIHOHTAHHBIX MYTALUM.
[lepBast yTBepKIaeT, 4TO B CUCTEME I'€HOTHUIIA, KaK ¥ BO BCSAKOM cHCTEME, 3al10’KeHa BO3MOKHOCTh OIIMOKH.
Bropas runore3a o0bsICHSIET BOSHUKHOBEHHE CIIOHTAHHBIX MYTAllUH KaK CTPEMJIEHHE MOMYJISLUN K BBICOKOH
CTEINEHU T€HETUUECKON U3MEHUNBOCTH, U KaK CJIEJCTBHE ITOTO pa3HOOOpa3usi.

OnsTe MBI BO3BpallaeMcsi K MOHATUAM Pa3HOOOpasusi WU M3MEHUYMBOCTH NOMYJSALUHU, U, 1O IpPaBY,
BO3HHUKAET BOIPOC: «3aueM (M1 4ero) Takoe pasHooOpasue MHIUBUAOB B YEJIOBEUECKOM MOMYIISILMM, €ClIn
HACJIEZICTBEHHAsl IaTOJIOTUsl SABJISIETCS PE3Y/IbTaTOM HACIEACTBEHHOM H3MEHYMBOCTH?». OTpuUATEIbHBIN
3¢ (deKT HacIeICTBEHHOW MAaTOJOTUN OYEBHJICH U MPOSIBIISCTCS MOBBIIICHHON JIETaTbHOCTHIO (THOEHh TaMeT,
3UroT, MOPHOHOB W JeTel), CHUKEHHEM (EepTUIHHOCTH (YMEHBIICHHOE BOCIPOU3BOICTBO MOTOMCTBA),
YMEHbILIEHUEM MPOJOJDKUTEIILHOCTH JKU3HM, COLMAIBbHOW Je3ajanTalvedl M HHBATUAM3AlMEH, a Takke
o0yciaB/IMBaET MOBBIIIEHHYIO HEOOX0IMMOCTh B MEIULIMHCKOM TOMOIITH.

[To manupiM BeemupHOit opranu3auu 31paBooOXpaHeHus reHeTHYeckue GpakT 00yCIaBIuBaroOT:

80% MHTEIEeKTyalbHON HEJOCTATOUYHOCTH;

70% BpOXIEHHOW CIIETIOTHI;

50% BpOXIEHHOM TIIYXOTHI;

40-50% crioHTaHHBIX a0OPTOB M BHIKUBIIICH;

20-30% mnaseHyecKoil CMEPTHOCTH.

[TepBbIM OTBET OBUT MPEMJIOKEH AHTIMHCKUM TeHEeTHKOM J[x. XoymeHOM, KOTOPBIN MPEeanoNoKul,
YTO BBICOKAsl CTETIEHb M'€HETUYECKOW M3MEHUYMBOCTH, HEOOX01uMa OMOJIOTHYECKOMY BHUJY JUISl TOTO, YTOOBI
HUMETh BO3MOXHOCTh IPUCIIOCAOINBATHCA K MEHSIOIUMCS YCIOBUSAM Cpelibl. Y YeloBeKa, Kak U y Jr0oro
JPyroro OGMOJOTMYECKOT0 BUJIA, HET PE3KOM I'pPaHUIIbI MEX1Y HACJIECTBEHHOW M3MEHUMBOCTbHIO, BEAYIIEH K
HOPMAJIbHBIM  BapHallMsM [PU3HAKOB, M  HACJIEICTBEHHOW HM3MEHYMBOCTHbIO, OOyClaBIMBaroIIen
BO3HUKHOBEHHE HACJIEICTBEHHBIX 0OJIE3HEH.

Takum o6pazom, mpomoimkas Mbiciab JDK. XonjgelHa, MBI MOXEM YTBEP)KIaTh, Ye€M TOIYJISIIHS
pa3HooOpa3zHel, TeM OHa cTa0WwiIbHEe W Yy Hee OOJbIle IIaHCOB BBDKHTH W aNalNTHPOBATHCS JaXe K
OKCTPEMATbHBIM yCIOBHAM cpenbl. ClieZI0BaTeNbHO, JIFOJU ¢ OCOOCHHOCTSAMHU MCUXO(U3MYECKOTO Pa3BUTHUS
SIBIISIFOTCS. HEOOXOAMMOM MOCTOSTHHOW COCTAaBHOM YacThIO Pa3HOOOPA3HOM YETOBEUECKOM MOMYIISIINY, KaK U
BCE OCTAJIbHBIE 00ECIICYNBAIOIINE €€ CTAOMIBHOCTb.

4. Knaccudukanus myraumii Ha XpoMOCOMHOM YPOBHe

SnepHble U3MEHEHM S, KaK MPABUIIO, JISIAT HA 3 OCHOBHBIX TUIA (Tabymua 1)

4.1. N3MeHeHus1 Yucjaa XpoMocoM (reHoMHbie MyTanum).B pesynbrare 00pa3yrOTcsi OpraHU3MbI C
OTJIMYHBIM OT HOPMAJIBHOTO THIA KOJIMYECTBOM XPOMOCOM. OTH SBJICHUS WUIPAIOT OOJBIIYI0O POJb B
ABOJIFOLMU PACTEHUH M IIMPOKO HCHOJB3YIOTCA CEIEKIMOHEPAMH JUIsl BBIBEJCHUS HOBBIX COPTOB M BHUJOB
pacTeHuil.

Amneynnoudusa. B HopMaabHOM XPOMOCOMHOM Habope MO0 OTCYTCTBYET OJHA WM O0JIiee XPOMOCOM,
100 MPUCYTCTBYET OJIHA MIIK O0siee J0OABOYHBIX XPOMOCOM.

e Hynnucomuk— OpraHW3M, COJEpXKAIIMKA Ha OJIHY Mapy XpPOMOCOM MEHBIIE HOPMBI, O0Iee YUCIIO
XpOMOCOM 2n-2;

¢ MoHnocomuk— OpraHu3M, COJIepPKaIINii Ha OJJHY XPOMOCOMY MEHbIIIE HOPMBI, 00IIIEe YUCIO XPOMOCOM
2n-1;

e Tpucomuk— B XPOMOCOMHOM Ha0Ope MPHUCYTCTBYET OJHA JIMLIHAS XpOMOCOMA, OOIlee YHUCIIO
XpoMocoM 2n+1;

e Tompacomuk— B XpPOMOCOMHOM Ha0Ope NpPUCYTCTBYET JBE JIMIIHHUE XPOMOCOMBI, O0Ilee YHUCIIO
XpOMOCOM 2n+2;

Mononnouousn. Yucno HaOGOpPOB HETOMOJIOTHYHBIX XPOMOCOM OTJIMYAETCS OT JBYX. BOJIBIIMHCTBO
9YKapUOTUYECKUX OPraHU3MOB JUIUIOMAHBI (2n), T.e. HECYT IO J1Ba HAOOpa HErOMOJIOTUYHBIX XPOMOCOM B
COMAaTHYECKON KJIIETKE W OJHOMY (n) — B rameTax.MoHonioudHbleOpraHu3Mbl COJEPKaT 10 OAHOMY Habopy
XpoMocoM (n). 3aMeTUM, YTO I HEKOTOPHIX OPTraHU3MOB TaKOE IMOJIOKEHHUE SBJIIETCS HOPMOU (Hampumep,
CaMIIBI IMIen);
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Ilonunnouous. IlonunnioudnsieopraHu3Mbl UMEIOT OoJiee IBYX HaOOPOB HETOMOJIOTUYHBIX XPOMOCOM
(TpUIIIIONIBI — OpraHU3M UMeEEeT Tpu Habopa xpomocoM (3n), TeTpariona — 4etbipe (4n) u 1.1.). Hanbomnee
pacnpocTpaHeHbl MOJIUILIONIHBIE OPTraHU3Mbl, Y KOTOPBIX YHCIO XPOMOCOMHBIX HA0OpOB B KJIETKE KpaTHO
IBYM: (4 — TeTparuiouibl, 6 — TeKCaruionbl, 8 — OKTOTIOUIBI).

Tabmura 1

Knaccudukarus myranuii Ha XpOMOCOMHOM YPOBHE

VsMeHCHIS THe1a XDOMOCOM H3MeHeHus yucia v nopsjika WN3MeHeHus: HIMBUAYaTIbHBIX
P pacroioXeHus: FEHOB TE€HOB
(reHOMHbBIE MYTaIl1M)
(cTpyKTypHBIE MyTanuu, abeppanuu) | (reHHble, COOCTBEHHO MYTaIliN)
Tpan3uiuu
MypUH—TTypHH;
MoHomIona TepMmuHanbHasA yP yp
MoHomI0u 1S MUPUMUJINH-
(In) (KOHIIECBAs)
MUPUMUINH
Menenns BamMeHna (AT ToID)
ocHOBaHMU  [[paHCBepcumn
[Typun —
Tpunnouna NuTepkanspHas HIZII))I/IMI/II[I/IH
3n); HHTEPCTULIHAJILHAS
(3n) (nTepcTin ) AOT: AGLL
II; I'eT
[Monumnmonaus 1 )
Terpamnony Mynuxanus
(4n); -
[IepunieHTpuyeckas
["excamnaona PHICHTP
(oxBaTBIBaIOIIAS
(6n).
MuBepcust  |[LIEHTPOMEPY) MucceHc-
Hynnucomuk [TapameHTprdecKas Berapka MyTaluu
TaB
(2n-2); (OKOJNOUEHTpOMEpHas) | (M3MEHEHHE
(ynaneHue)
PenumnpokHas - CMBICJIa)
CLMIPOKHBIA 0OOMEH
MoHOCOMUK (p aléTKEIl)MI/I HECKOJIbKHX
(2n-1); P OCHOBaHMIA
HETOMOJIOTTYHEBIX
XPOMOCOM) (Myrats co
CIBUTOM
IAHEYTITTOHU TS TpaHCIIO3UITHS
g Tpucomuk Tpanc- (}fe CLIUIT (I)_IKHafl B paMicH
P IoKanus PELATIp L CUNTHIBAHMS)
(2n+1); [penenax oOJTHOU Homcenc-
XPOMOCOMBI) MyTaluu
PoGepTcoHoBCKas (TepMuUHaALUA 11O
TaTpacomMuk (LIEHTpUYECKOE CIUAHUE curtHairy TK)
(2n+2) AKPOLIEHTPUKOB C
morepeit KOPOTKUX TIJIeY)

4.2. U3MeHeHHs YN C/Ia M TIOPSIAKA PACNIOJI0KeHUs TeHOB (XPOMOCOMHBIE MepecTPoiiku). XpOMOCOMHbIE
MePECTPOKM (MX TaK)Ke Ha3bIBAIOT abeppalvsiMi) BOSHUKAIOT B Clydae ABYX WM 00Jiee XPOMOCOMHBIX
pa3pbiBOB. OHU MOTYT 3aTparuBaTh YMCIIO T€HOB B XpOMOCOMaXx (JIeeUU U TYIUTUKALUN) U JTOKaJIU3aIUI0
FE€HOB B XpOMOCOMaX (MHBEPCHUU U TPAHCIIOKAIUN).
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o Jleneyus, uiayv HEXBaTKa. Y Tpau€H y4acTOK XpoMocoMbl. Ciydail KOHIIEBOU (TepMUHAIBHOM)
nenenuu OblT MOJPOOHO pacCMOTPEH BhIle. IHTepKanspHble (MHTEPCTULHMAIBHBIE) AeIeIIH
BO3HUKAIOT B CJIydae JIBYX pa3pbIBOB XPOMOCOM C 00pa3oBaHUEM TpeX (hparMeHTOB.

e Jlynaukayus, nau ynpoenue. OJUH U3 y4aCTKOB XPOMOCOMBI ITPEJICTABIEH B XpPOMOCOMHOM Habope
0oJsee oHOTO pasa.

e /MHeepcusBO3HUKAET B Pe3y/bTaTe IBYX Pa3pbIBOB B OJJHOW XpOMOCOME, HO IIPU YCIOBUH, UTO
BHYTPEHHHI (parMeHT XPOMOCOMBI COBEPIIUT MOBOPOT Ha 180 rpaaycos., T.e. €ro MmoiasipHOCTh
U3MEHUTHCS Ha 00paTHYI0. IHBepcuM He BIMAIOT Ha )KU3HECTIOCOOHOCTh KJIETKH U HE BBI3BIBAIOT
(hEeHOTUMMYECKUX U3MEHEHHH, 3a UCKITIOYEHUEM CITy4aeB, Iie BakKeH (P PEKT moIoKeHs
reHoB.VIHBEpTUPOBAHHBIN Y4aCTOK XpPOMOCOMBI MOKET BKJIFOYATh MJIM HE BKJIIOUATh HEHTpoMepy. B
MIEPBOM Cllydae MHBEPCHUS Ha3bIBACTCANepuyeHmpuyeckou(T.e. OXBaThIBAIOLIEH IIEHTPOMEPY), a BO
BTOPOM —Hapayenmpuyeckoi(0OKOJIOLEeHTPOMEPHOM).

ABCDEFG

HopMankHaa Xpomocoms

ABEF G

ABEDUCF G

Henetpa

kL J

ABCDECDEF G

VIHBEpCHa

IhmnuKaLp

Puc. 1. Cxemarnueckoe n300pakeHue MepecTpoeK pa3HOro TUTIA

TpaHCJwKauuu.Ean Pa3pbIBbI OKA3BIBAKOTCA B IBYX XpOMOCOMaAx, TO IIPpU BOCCOCAMHCHNHU BO3MOXKCH oOoMeH
q)paFMeHTaMI/I. HpI/I CUMMCTPUYIHOM BOCCOCANHCHUU 06pa3y10TC${ HOBBIC XpPOMOCOMBI, B KOTOPBIX
MMpOr30LICIT oOMeH AUCTAJIbHBIMU Y44CTKaMH HETOMOJIOTUMYHBIX XPOMOCOM. Takwne TpaHCJIOKalluu
HAa3bIBAOTCApEUUNPOKHBIMU.

VY4acToK XpOMOCOMBI MOKET TaK)K€ U3MEHSTh CBOE MOJIOKEHUE U Oe3 peUIpPOKHOro 0OMeHa, OCTaBasiCh B
TOM K€ XpOMOCOME, UJIN BKJIIOUYAsICh B KaKylO-HHOY b Apyryto. Takue HepeuunpoKHbIe TPAHCIOKALIUN
MHOTJ1a HA3bIBAIOT MPAHCNOZUYUAMU.

B CJIydac COCAUHCHUS ABYX dKPOLCHTPUYCCKUX XPOMOCOM B paﬁOHe HUX HEHTPOMCD C HOTepel\/’I KOPOTKHUX
IJI1e4 Ha6J'IIOI[a€TCH HCHTPUYCCKOC CIINSIHUC —pO6€me0H06€Ka}1 mpaHcjloKkayus.

4.3. U3MeHeHNs1 MHANBUAYAJIbHBIX T'€HOB(BHYTPUTCHHBIC H3MEHEHHS, WIIK MYTAIllUU B HAHOOJIEe Y3KOM
CMBICJIE ATOTO CJIOBa). boee TouHOe Ha3BaHWE BHYTPUTEHHBIX MYTallUi — TOYKOBBIE MYTAllUHU, TaK KaK
OYEHb CJI0KHO OTJIMYUTh UCTHHHBIC BHYTPUTCHHBIE MYTAllUHA OT MAJIBIX CTPYKTYPHBIX H3MEHEHHI
(Tabmuna 1).



KounrposabHbie Bonpochi:
1. Yto takoe Mmoaudukanun?
2. Yro Takoe HOpMa peakiuu? UTo Ha3bIBAIOT MyTalUe?
3. B uem 3axiaroyaeTcs KOMOMHATUBHAS N3MEHYUBOCTE?
4. KakoBo 3HaueHHE U3MEHYMBOCTHU B 3BOJIIOIIMOHHOM TIpoiiecce?

Tema Cenexknus paCTeHm‘/i KUBOTHBIX U MUKPOOPTraHU3MOB

ILnan:
1. Omnpenelienne cejieKIUH, OCHOBHbIE METO/IbI.
2. Cejiekuus pacTeHui.
3. Cenekums )KMBOTHBIX.
4. CejiekIUSI MUKPOOPTaHU3MOB.

1. Onpenesienne cejieKIUM, OCHOBHbIE METObI

Cenexiusi — Hayka O METOJaxX CO3[aHUS M YIy4YLIEHHs MOpOJ| >KHUBOTHBIX, COPTOB PACTEHUH, IITAMMOB
MHUKPOOPTaHU3MOB C IIEJBI0 YBEJIUYEHUS MX MPOJYKTUBHOCTH, IMOBBIIIECHUS YCTOMYMBOCTH K OOJIE3HSIM,
BpEIUTENSAM, IPUCIIOCOONEHUSI K MECTHBIM YCIOBUSAM M Jpyroe. CelleKlMeld Ha3bIBalOT TaKXKe OTpacib
CENIbCKOTO XO3sICTBA, 3aHMMAIOLIYIOCS BBIBEJICHUEM HOBBIX COPTOB M TMOPHJIOB CEJIbCKOXO3SIMCTBEHHBIX
KYJIBTYpP M NOpOJI )KUBOTHBIX. OCHOBHBIMU METO/IaMU CEJIEKIIUU SBIISIOTCA OTOOP M rHOpHaAn3alus, a TAKKe
MyTareHe3 (00pa3yromuii METO B CEJIEKIIUN BBICIINX PACTEHUH U MUKPOOPTaHM3MOB, KOTOPBIM MO3BOJISAET
HCKYCCTBEHHO TMOJy4aTh MYTAallUd C LENbI0 YBEJIMUYEHUS NPOAYKTUBHOCTH), TOJUILIONANS (KpaTHOE
YBEJIMYEHHE JUIUIOMIHOTO WM TaIUIOMJAHOTO Habopa XpOMOCOM, BBI3BaHHOE MyTallMei), KieTOodHas
(COBOKYITHOCTh METO/IOB KOHCTPYMPOBAaHMsI KJIETOK HOBOTO THUIIa HAa OCHOBE HX KYyJbTUBHUPOBAHUS,
ruOpHUInM3aliy U PEKOHCTPYKLMU) U T'eHHAas MHXKeHepus (Hayka, co3jarollas HOBble KOMOMHAIIMM T€HOB B
moutekyne JIHK). Kak npasuiio, 371 MeTopI KOMOMHUPYIOT. B 3aBHCHMOCTH OT crioco0a pa3sMHOKEHUS BUIA
MPUMEHSIOT MAaCCOBBIA WM WHAWBHUAYaIbHBIA OTOOp. CKpeulMBaHHE pPa3HBIX COPTOB PACTEHUH M TOPOJ
KUBOTHBIX — OCHOBA TOBBIIIEHUS] TEHETHYECKOTO Pa3HOOOPa3Hsl MOTOMCTBA.

Memoowl cenexuyuu

B cenexnuy mmpoKo UCIOMB3YIOT HCKYCCTBEHHBINA 0TOOP, THOPUAN3AIIMIO U MyTareHes.

1. UckyccTBEHHBIH 0TOOD.

OT160p, TPOBOIMMBII YETOBEKOM, COCTOSIIIIUN B BHIOPAKOBKE 0COOCH, HE MPEACTABISIIONINX [ICHHOCTH
JUIL XO3SWCTBEHHOW JIEATENBHOCTH YENIOBEKa, W OCTABJICHUE JUISI MOTOMCTBA OCOOEH C IIEHHBIMH ISt
YeJioBeKa MPU3HAKAMU, Ha3bIBAETCS] HICKYCCTBEHHBIM.

[To Hanuuwmio (OTCYTCTBUIO) IENU PA3INYAIOT CO3HATEIbHBIN (1I€JIeBON)  OECCO3HATENBHBIN 0TOOD.

Becco3naTenbHbIM HA3bIBAIOT TAKOH BUJ MCKYCCTBEHHOTO OTOOpa, MPU KOTOPOM YENIOBEK, OTOMpast
(ceneKMoHupys) 0coOei Al MOTOMCTBA, HE CTaBHT Mepea COOOW 3aJa4ll M3MEHUTHh JaHHBINH OPraHu3M B
KaKOM-TO HAIPaBJICHWH, & JIUIIb YYUTHIBAET OMpEACICHHbIC KauecTBa OpraHu3Ma, HEOOXOANMBIE eMy s
YIIYUILIEHHSI €T0 X031 CTBEHHON JEATEIbHOCTH.

DTOT OTOOP MPUMEHSIOT B TMOBCEAHEBHON XO3SICTBEHHOW MEATENLHOCTH MPHU BEICHUH JIOMAIIHETO
XO03s1CTBa (HarpuMep, B IOTOMCTBO OTOMPAIOT Kyp C OOJbIIEH SHIIEHOCKOCTBIO).

LleneBbIM, WM CO3HATENBHBIM, Ha3bIBAIOT OTOOP, MPOBOJUMBIN CEIEKIIMOHEPAMU U COCTOSLIUM B TOM,
YTO €ro OCYILECTBIISIIOT B COOTBETCTBUU C OIPE/CIIEHHOW, 3apaHee IMOCTaBIEHHOM 11eJIbl0, KOTJa CBOWCTBA
OpPTraHU3MOB KOPPEKTUPYIOTCS B OIIPEICIIEHHOM HAIPaBICHHUH.

Hanmpumep, craBuTcs 3a7aya TOBBINIEHUS YCTOMYMBOCTH JIaHHOTO OpraHu3Ma K KakoMy-TO
3a0oneBanunto. Ha TOT opraHu3M OKa3bIBaeTCsl Cepusi BO3JCHCTBUM, BBI3BIBAIOIIMX MOSBICHUE y 0COOEi
psila TMPU3HAKOB, a 3aTEM OTOMPAIOTCS T€ OCOOM, Yy KOTOPBIX MPU3HAKKA B OOJBIIEH CTETIEHH OTBEYAIOT
IIOCTABJICHHOM 3aJ1a4e.

W co3narenbHbll, U 1eI€BOW OTOOp MOXKET ObITh €JUHUYHBIM, WHJIUBUAYAIbHBIM, MAacCOBBIM U
METOJINYECKUM (CHCTEMAaTHISCKHUM).
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EauHIYHBIM Ha3BIBAIOT OTOOD, MPOBEIEHHBIN OJHOKPATHO W3 JAHHOW TPYIIBI 0co0el (MOXKET OBITh U
MAacCOBEIM).

Metoauueckuii oTOOp MPOBOAAT B TEUEHHE HECKOJBKHMX IIOKOJIEHUH B LENAX BbIBEJACHUS (hopMm
OpraHu3mMa, B HauOoJIbIIEeH CTENEeHN OTBEYAIOUINX NOTPEOHOCTAM YeI0oBeKa.

WnauBuayalibHbIM Ha3bIBAIOT OTOOP Ha YpPOBHE KOHKPETHBIX 0CO0€H JaHHOM MOpOAbl )KUBOTHBIX WIH
COpPTOB pacTeHUH (HampuMep, Ha KOHKPETHOU JENISTHKE OTOMPAIOTCSl CEMEHA C KOHKPETHBIX pacTEHUN).

MaccoBbIM Ha3bIBalOT OTOOP MOTOMCTBA OOJIBLIOrO YKCiIa 0cOOel OJHOBPEMEHHO (HampUMep, CEMEHa
BCEX PACTEHMI TAaHHOTO COpPTa, MPOU3PACTAIONINX HA KOHKPETHOM JIEIsTHKE, 1OJIE U T. J1.).

B cenexknuu ucnonb3yroT Bce BHUIBI OTOOpa, HO NMPUMEHEHHE TOr0 WJIM JPYyroro Meroaa oToopa
3aBHCUT OT KOHKPETHBIX OOCTOSITEIBCTB, BUJA Opranu3ma u T. 1. OTOop cam mo cebe He JacT pe3ynbTara,
€CIIi y OpPraHu3MOB He OyJIeT BO3HUKATh KAKHX-IMOO M3MeHeHHH. M3MeHeHUs camMu 1Mo ce0e BO3HHKAIOT
MEIJIEHHO, CTUXMWHO W HE BCErJa B HYXHBIX HANpPaBJIEHUSX, I[O3TOMY CEIEKIMOHEPHl HCIOJIB3YIOT
BO3/ICMCTBUS HAa OPTaHU3M, IIPU KOTOPBIX TaKWE U3MEHEHUS MTOSIBIISIFOTCS.

2. I'mbpuamzanus.

Meroa rubpunuzanuu (CKpemrBaHus), MPUMEHSIEMbI B CEJIEKIIUH, COCTOUT B TOM, YTO IMOJIYYarOT
MIOTOMCTBO OT OCOO€M, pa3iIMyarolIuXcsl ONpeesICHHBIMU MTPU3HAKAMH, TPU 3TOM MOJIYYEHHOE OTOMCTBO
OTIIMYAeTCsI OT MCXOAHBIX OCO0E€H TpH3HAKaMH, KOTOPhIE MOXKHO HCIOJB30BaTh B JaJbHEHIIEH
CEJICKITMOHHOMU paboTe.

CkpeniBaHue MO3BOJSET B HEKOTOPOM CTENEHM HapyllaThb KOHCEpBAaTU3M HACIEICTBEHHOCTH, YTO
TaKXKe CIIOCOOCTBYET CeJNEeKUHOHHOM pabore. Pa3nuyaroT OIM3KOPOJICTBEHHYIO, HEpPOJACTBEHHYIO U
OTJIaJICHHYIO THOPUIU3AIIHIO.

bruskopoacTBeHHOIM ruOpun3anuei (MHOPUANHTOM) HAa3bIBAIOT CKPEIIUBAHUE, B KOTOPOM YYaCTBYIOT
OpraHu3Mbl, HaxosIuecs: B OJU3KOM pojcTBe (OpaTbs, CECTPBI, OTEL, 104b, MaTh, ChIH U T. 11.).

WHOpUIMHT NCIIONB3YIOT AJISl OJTYYEHUS] «YUCTHIX JIMHUI», B KOTOPBIX CBOWCTBA, IPUCYIIUE JAHHOMY
COPTY pacTeHUM, MOpPOJAE >KUBOTHBIX, BBIIEISIOTCS B HauboJiee KOHIEHTpupoBaHHOM Buje. [lomoGHoe
BbIJIEJICHHE NPU3HAKA CBSI3aHO C TEM, YTO T€HOTHII POJICTBEHHBIX OPraHU3MOB OJIM30K, a CKpPEIIMBaHUE ITHX
OpPTraHMU3MOB CIIOCOOCTBYET BOZHUKHOBEHUIO TOMO3UTOTHBIX (hOpPM.

[Ipu wuHOpuauHre HabmOgaeTcs WHOpenHAsh JENpeccUusi — CHIDKEHHE >KM3HECIIOCOOHOCTH U
MPOAYKTUBHOCTH OPTaHU3MOB 32 CYET OJIM3KOPOJICTBEHHON THOPUIU3AIUH.

[TonydyeHne «4UCTBIX JHHHUI» HAXOOUT IMIMPOKOE MPUMEHEHHE B CENEKIMH, TaK Kak I03BOJSET
BBISIBUTh CBOMCTBAa OPraHM3MOB, Ba)KHbIE JUISI XO3SIMCTBEHHOW JESTENIbHOCTH, a 3aT€M HCIOJb30BaTh
noJTydyeHHbIE (OPMBI IS JaTbHEHIICH CeIEeKIIMOHHON paOOTHI.

HepoxactBenHoit rubpuau3anyeil Ha3pIBAlOT CKPEIUBAaHUE O0COOEH TaHHOTO BHJA, MPUHAAISKAIINX K
Pa3HbIM CEMbSIM, HAIPUMEP CKPEUIMBAHUE OPraHU3MOB Pa3HbIX MOMYJISLUN.

OtnanenHass ruOpuau3aus — CKPEIIMBAaHUE OPraHW3MOB, MPHHAJICKAIIUX HE TOJIBKO K Pa3HbIM
nopojaam (coptaM, mTaMMaM), HO 1a)K€ U K pa3HbIM BUAAM.

[Ipumepom oTaaneHHON THOPUAM3AINH SIBISECTCSl CKPEIIMBAHNE TBIPEs U MIIEHUIIBI, JIOMIAIU U OClia U
T. 1. Otnanennas ruOpuaAM3aNUs, P KOTOPOH OCYIIECTBISIIOT MEXBHIOBOE CKpPEIIMBAHHE, MPEICTABISIECT
co0oli 04eHb TPYAHYIO 3a/1a4y, HO, 3Hast 3aKOHOMEPHOCTH T€HETHKH M MOJEKYJISIPHON OMOJNIOTHH, ATy 33129y
MOXKHO pa3pemuTth. OCYIIeCTBICHHE MEXKBUIOBONW THOPHIM3AMK BO3MOXKHO 32 CYET HCIIOJIb30BaHUS
SIBJIICHUSI TTIOJTUIIONIUH.

[Monunnonaust — siBIeHUE, IPU KOTOPOM B KIIETKE BO3HUKAET HAOOP XpPOMOCOM, B KpaTHOE YUCIIO pa3
OoNbIINI, YeM 3TO XapaKTepHO JuIs HOPMbI. Tak, JUis OCYLIECTBIIEHUS OTAAJICHHOM TMOpUAM3ALUU TPU
Meio3e CO3JIal0T YCJIOBMS, NMPU KOTOPBIX B raMerax oOpasyeTcs He TaluloMAHbIN, a JUIUIOMAHBIN Habop
XpPOMOCOM, B 3TOM CJIy4ae 3UroTa OyJeT WMETh TETPAIUIOUIHBIM WM WHOU (OONBIINMA, YeM TUTIIIOUTHBIHN)
HabOp XpPOMOCOM.

3. Myrarenes.

HcTounukom Marepuana Uil CENEKUUU SBISIETCS W MyTareHe3 — SIBJIGHHE BO3HMKHOBEHHUS
HACJIEZICTBEHHBIX W3MEHEHUH B pe3yibTare BO3JCHCTBUSA Ha XPOMOCOMBI M T€Hbl IMOJIOBBIX KIJIETOK
XUMHUYECKUX COCIUHEHUM, U3ITYYEHUH U T. 1.
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B pesynbTare mMyrareHe3a BO3MOXKHO IOSIBJIEHHE NPU3HAKOB, KOTOPbIE MOTYT OBITh IMOJIE3HBIMH B
XO35IICTBEHHOM JEATEIbHOCTH 4YeNoBeKa. OJTH IPHU3HAKU IIOJBEpPraloTcs OTOOPY M 3aKpEIUIEHUIO Y
MOTOMCTBA.

BerlmepaccMoTpeHHBIE METOJIBI SBIISIFOTCS OCHOBHBIMU JUISI COBPEMEHHOM CENEeKIMH, HO MMEIOTCS U
Jpyrye METO/bl, KOTOpPbIE B TOCOOMH HE PacCMaTPUBAIOTCS.

Cnenyer OTMETUTb, 4TO ()OPMBI OpPraHHU3MOB, IIOJIydaeMble B peE3yJbTaTe CEJNEKLUUU, OTBEYaIOT
TpeOOBaHMSIM XO35HCTBEHHOM JEATEIHHOCTH uenoBeka. JJis caMoro opraHu3Ma €ro CBOWCTBAa MOTYT OBITh U
BpPEIHBIMM C TOYKHM 3pEHHSI BBDKMBAHMS B NPUPOJHON OKpYXarollled cpeze, MOITOMY 3a OpraHU3MaMH,
BBIBE/ICHHBIMU YE€JIOBEKOM, HEOOXOAMM TINATENbHBIH YyXOA s oOecrnedyeHuss UX BBDKMBAEMOCTH U
peanu3anuy MoJIe3HbIX CBOUCTB, HEOOXOUMBIX UEIOBEKY.

Cenexkuyusa pacmenuii

[IpenmeToM cenekuu pacTEeHHUM SBISETCS TEOpeTHUYecKas pa3paboTKa M MPAaKTUYECKOE BHIBEICHUE
HOBBIX COPTOB PAaCTEHMI, a TAK)KE YCOBEPLICHCTBOBAHUE CTAPBIX COPTOB.

Cenexiusi paCTeHUHM MIMPOKO UCHOIB3YET OOIIHME METObl CeJEeKLNH, HO UMEET CBOM OCOOEHHOCTH I10
CPaBHEHHUIO C CEJIEKIUEH )KUBOTHBIX U MUKPOOPIaHU3MOB.

B cenexkuuun pacteHuil OOJIBIIYIO pOJIb UIPaeT pasHOOOpa3ue CeleKIMOHHOro marepuana. Bompocam
M3y4eHUs pazHooOpa3usi HICXOJHOTO MaTepuaia mocBsuieHsl Tpyasl H. M. BaBuiioBa u ero mocienoBaTenei.
brinmu ucciieoBaHbl LIEHTPHI MPOUCXOXK/ICHHUSI COBPEMEHHBIX PacTeHUM, BO3jesibiBaeMbIX ueraoBekoMm. H. M.
BaBuioB BbIIenMII BOCEMb TaKUX LIEHTPOB, HanOoJee Ba)KHBIMU CPEJId KOTOPBIX SBIISIOTCS:

1) Kuraiickuii (BoctouHo-a3narckuiit) — 371€ch ObUTH BBIBEICHBI COSl, HEKOTOPBIE COpTa STUMEHS, JTyKa,
OakyakaH, Tpyll, I0JI0Hb U JPYTUX PACTCHHIA;

2) CpenHea3naTcKuii — poAMHA MIIEHUIIBI U 36pHOO00OBBIX KYJIBTYD;

3) Cpean3eMHOMOPCKUN — pOJIMHAa MHOTHX OBOIIEH (KammycThl, METPYIIKH, PENbI, JIyKa pernyaToro U T.
J1.), KOPMOBBIX KYJIBTYD;

4) HOxHO-aMepUKAaHCKHI — poauHa KapTodess, IMOACOJHEYHHKA, apaxuca, MAaHHOKH U JPYTUX
KYJIbTYPHBIX PaCTECHHM.

B »Tux nieHTpax u B HaCTOsIIEE BPEMs IPOU3PACTAIOT IIPEIKH COBPEMEHHBIX KYJIbTYPHBIX PACTEHUH U
WX MOXXHO (M HYXXHO) HMCIIOJB30BAaTh B CEJIEKIIMH pacTeHU. Bpuin co3manpl (GOHIBI U KOJJICKIMH CEMSH
UCXOAHBIX ()OPM PACTEHUH, KOTOPHIC HCIIONH30BATNCH YUECHBIMU-CEIIEKIIMOHEPAMH ISl BBIBEICHUS! HOBBIX
COPTOB PaCTCHUMU.

B cenexuuu pacteHuii opraHM3Mbl MOXHO YCJIOBHO pa3JI€iUTh HA JIBE IPYMIBL: OJHO- U JABYJETHUE
TpaBsIHUCTbIE (OPMBI M MHOTOJIETHHE JPEBECHO-KYyCTapHHKOBBIE (GopMmbl. K 3THM rpynmam pacTeHui
MPUMEHUMBI pa3HbIE METOJIbI ceNeKIuu. J{Jisi mepBoi rpynmsl 0oJiee MIMPOKO MPUMEHUM MAacCOBBIH 0TOOp U
B MEHbIIICH CTETIEHN — WHUBUAYAIbHBIH, Ui BTOPOU rpyMIibl 00Jiee MPUMEHUM HHIUBUAYAIBHBIN 0TOOD.

B BbIBeneHMM HOBBIX COPTOB pACTCHHUW ISl OJIM3KOPOJICTBEHHOTO CKPEIIMBAHUS HCIIOJIB3YIOT
CaMOOIBUICHUE U TOJIYYaIOT YACThIE IMHUU (3TOT METOJ IPUMEHHUM JIJIsl BCEX PACTEHUN).

[TonyueHnne «4UCTHIX JTUHUI» MPAKTHKYIOT HE TOJIBKO I COOCTBEHHO CENEKIIMOHHOW paboThl, HO U
JUISI TIOBBIIIEHUS YPOXKAHHOCTH pACTEHUM, UCIIOJb3YS SBJIEHUE T€TepO3uca.

I'eTeposuc — pe3koe ycuneHue NpoayKTUBHOCTH OPraHU3MOB IEPBOT0 MOKOJIEHUS, TOJYYEHHOTO MpU
CKpEIIMBAaHUU 0COOEH «UUCTHIX JIMHUN».

B cenexnumn pacteHMil IIMPOKO NPUMEHSIOT SIBJICHUE NOJUIUIOMINU JJIs IpPeojosieHus: Oapbepa
HECKPELIMBAEMOCTH MPH MEXBHJIOBOW TMOPUIN3AIMU U TOBBIILIEHUS YPO>KaHHOCTH HEKOTOPBIX PaCTEHUH,
HampuMep caxapHoil cexubl. [lonunaonus, MOMUMO caxapHOW CBEKJIbI, XapaKTepHA Ul MIICHUIIbI, PXKH,
TypHEIca U Jp. pacTeHHI.

Crienn¢uKkoil cenexkuuu pacTeHUM SBIISETCS NMPUMEHEHHE COMATUYECKUX MYTallui, TaK KaKk pacTeHUs
CIOCOOHBI K BETETATUBHOMY PAa3MHOXKEHUIO. 3a CUET MPUMEHEHHS TaKUX MyTalluid ObUT BBIBEIEH COPT SI0JIOK
AHTOHOBKa noxyTopadyHTOBas (IIECTUCOTIPaMMOBasi). VCroap30BaHe COMAaTUYECKUX MYTAIil BOZMOXKHO
13-32 MIUPOKOI0 MPUMEHEHHsI METO/1a MIPUBUBOK, CHEIM(PHUUIECKOTO METO0/1a, BOZMOXKHOT'O JIJIsI MHOTOJIETHUX
JPEBECHO-KYCTAPHUKOBBIX (POPM, K KOTOPBIM OTHOCSITCSI MHOTHE TUIOJ0BO-AT0/IHBIE KYJIbTYPHI.
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[IpuBuBKM W BereratuBHas T'HOpPHIM3ALUS SBISIOTCS CHEHUPUUYECKUMU METOJaMH B CEJIEKIIUU
IUIOZ0OBO-SITO/IHBIX KYJBTYp. YYEHBIM-NIPAKTUKOM, IIUPOKO IPHUMEHSBIIMM 53TH METOJbl B CEJIEKLUHU
IUIOAOBO-SITOIHBIX KynbTyp, Obul M. B. Mwuuypun. OH Takke HCHONb30BaJl W METOJ YIpaBJICHUS
JOMUHUPOBAaHUEM IPU3HAKOB B (opMe BO3ACHCTBUS Ha TUOPUIBI LIEJICHANIPABIEHHBIM BOCHUTAHUEM,
CIOocOOCTBOBABIIMM BBIPAOOTKE M 3aKpEIUIEHUIO CBOWCTBA, HEOOX0oaAMMOro cesnekuuonepy. llocnennuit
METO/] IPUMEHSETCS U B CEJIEKIIUU KUBOTHBIX.

W B cenexnuu, 1 B NPaKTUYECKOM BO3/ETIBIBAHUN KYJIbTYPHBIX PACTEHUI HEOOXOJUMO YUHUTHIBATh TO,
YTO COPT TOJIBKO TOr/1a Oy/EeT MPOSBIISATH CBOU IMOJIOXKHUTEIbHbIE CBOMCTBA, KOTJa PACTEHUs BBIPAILIMBAIOTCS
B COOTBETCTBYIOUIMX YCJIOBHSX M COOJIIOJAIOTCS Bce TPeOOBAHUS pallMOHAIbHOM arporexHuku. Her coproB
YHHUBEPCAIBHBIX IS JTFOOBIX TEPPUTOPHIA, TOITOMY IIPH PAaHOHUPOBAHUHU TOTO WIJIM HHOTO COPTa HEOOXOIUMO
YUUTBHIBATh YCIIOBUS CPEMbl, XapaKTEPHBIE JUIsl TAaHHOTO PETUOHA.

PaccmoTpuM HEKOTOpBIE IPUMEPBI COPTOB PACTEHUH, BHIBEICHHBIX YUECHBIMU-CEJICKIIMOHEPAMH.

1. . B. MuuyypuHblM OBUIM TMOJy4Ye€HbI MHOTHE COpTa ILJIOJIOBO-SITOAHBIX KYJIBTYp, HampuMep
benbdnep-kuraiika (s1610ku), bepe 3umusas Mudypruna u Penet 6epramoTHbIi (Tpyiin), THOPUI YEPEMYXHU H
BUIIHU U T.J. B CBOel CelneKInOHHOW paboTe OH HIMPOKO HCIOIH30BAT BCE MEPEUMCICHHBIE METObI
CeJIeKLIUU PAaCTEeHH, KpOMe MyTareHesa.

2. H. B. [lutiun (akageMuK) BBIBEN MBIPEHHO-TIIIICHUYHBINA THOPHI.

3. B. C. IlyctoBo#T (akajieMHK) MOJY4YHJI HECKOJIBKO COPTOB BHICOKOMACIMYHOTO MOJCOJHEUYHUKA U T.

Ocobennocmu cenekyuu HcueomHylx

Cenekmusi XKUBOTHBIX — OTO 00JAacTh HAyKd, H3ydaromias HaubOojee ONTHUMAJIbHbIE CIOCOObI
BBIBE/ICHUS TIOPO/ IOMAIIHUX KUBOTHBIX U YJIYUIIEHHS CYILECTBYIOIUX ITOPOJ.

B cenexuuun ®KUBOTHBIX UCHOJIB3YIOT BCE METO/IbI CEJIEKIIMU, HO 3TH METO/Ibl UMEIOT CBOIO CHEIUPUKY,
CBSI3aHHYIO C OTCYTCTBHEM Y JIOMAIIHHUX >KUBOTHBIX CIIOCOOHOCTH K O€CIOJIOMYy U BEreTaTUBHOMY
Pa3MHOXKEHUIO, a TaKKe C OCOOEHHOCTSIMH MOJIYYEHHs TIOTOMCTBA — Y JOMAIIHUX >KUBOTHBIX JOCTATOYHO
MO3/IHO HACTYTAET Mepro/]l IIOJIOBOM 3pEIOCTU U IIOTOMCTBO OTHOCUTENILHO HEMHOTOYHUCIIEHHO.

[Ipu BBIBeIEHUU HOBBIX MOPO]I JKUBOTHBIX OOJIbIIICE IPUMEHEHHE UMEET MHIUBUYAIbHBII 0TOOp, TakK
KaK 3a XHBOTHBIMU OCYIIECTBIISICTCS OoJiee MHAMBHIYATbHBIA YXOJ, YeM 3a PAacTECHUSIMH (Harpumep, 3a
cragoM B 100 ronoB yxaxusaer 1o 10 denoBek, B TO BpeMs Kak I0JI€, HA KOTOPOM MPOU3PACTAIOT COTHU
TBICSY PACTCHHIA, 0OCITY)KMBaeT Opuraja B 5-8 4emoBeK).

Baxxnoe 3HaUYeHHE B CEIEKIIUHU KUBOTHBIX UMEET MPUMEHEHHE THOPUIN3AIIUH, TTPH ATOM HCIIOJIB3YIOT
WHOPUAMHT, HEPOJCTBEHHOE CKPEIIMBAHNE U OTAAJICHHYIO THOPUIU3ALIUIO.

HepoactBeHHOE CKpelIMBaHKE MPEACTABISIET cOO0H TMOPUIU3AIUIO KUBOTHBIX, MPUHAMICKAIINX K
Pa3HbIM OPOIaM OJHOTO BHJIA.

Takoe ckpelmmBaHuEe NPUBOJUT K «PACIIATHIBAHUIO» HACIEICTBEHHOCTH U MOJYYEHUIO OPTaHU3MOB C
HOBBIMHM MPHU3HAKAMH, KOTOPBHIE MOYKHO B JIaJbHEHIIIEM MCIOJIb30BaTh JJI BBIBEICHUS HOBOW MOPOJbI WM
YJLYYILIEHHS CTApOM.

NHOpuauHT y KUBOTHBIX NMPUMEHSETCS B IENIAX, aHAIOTMYHBIX MHOPUIMHTY Yy PAaCTCHUU, TOJIBKO B
OTJIMYME OT CAaMOOIIBUICHUSI PAaCTEHUH 3/1eCh HCIOIB3YIOT OCEMEHEHHE OJM3KOPOJCTBEHHBIX OPraHU3MOB
(Matepu, CecTpbl, IOYEPHU U T. [1.).

Otnanennas TuOpUIN3AMS TPOBOAUTCS JUISI TIOTYYCHHUS )KUBOTHBIX C IIEHHBIMHU JKCILUTyaTallHOHHBIMU
CBOMCTBaMHU (TaK CKpPEIIMBAIOT OCja C JOmajblo, sika ¢ Typom). IlomydeHHble THOpHABI, Kak IMpaBUIo,
MIOTOMCTBA HE JAI0T.

Baxxnyto posib urpaer HanpaBJI€HHOE BOCIUTAHME, TO3BOJISIIOIIEE PA3BUTh U 3aKPENUTh MOJIE3HOE IS
XO3SIMCTBEHHOH AESITEIHLHOCTH CBOMCTBO KUBOTHOTO.

Knaccuueckum npuMepoMm CeNeKIMM >KHUBOTHBIX sBisieTcs BbiBeaeHne M. @. MBanoBeiM Oenoi
YKPauHCKOW TMOpOJAbl CBUHEH. DTa MOpPOJa XapaKTEPU3YyeTCsl BHICOKOM MNPOAYKTUBHOCTBIO WU XOpOILIEH
MIPUCIIOCOOJIEHHOCTBI0O K MECTHBIM YCJIOBUSM. JJii BBbIBEIEHUS 3TOM MOPOJbI HCHOJIb30BAIM MECTHYIO
YKPaUHCKYIO MTOPOJY, XOPOILIO MPHUCIIOCOOJIEHHYIO K YCIOBUSIM CYLIECTBOBAHUS B CTEISIX, HO 00JIaaBIIYIO
MaJjol TPOJYKTUBHOCTHIO M HEBBICOKMM KadecTBOM Msica. [[pyroit mopojoil Obuia aHriuiickas Oenas
M0pOJ1a, XapaKTEPU3YIOIAsCS BBICOKOM MNPOAYKTUBHOCTBbIO, HO OTCYTCTBMEM IIPHUCIIOCOOJIEHHOCTH K
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CYIIECTBOBAHUIO B YCJIOBUAX YKpauHbl. BTN MCIOIB30BaHBl MHOPUAMHI, HEPOACTBEHHOE CKPEIIUBAHUE,
MHMBH1yaJIbHO-MACCOBBII OTOOp, BOCIUTAHHE YCIOBUSIMU coJepKaHus. JIuTenpHas W KpOIOTIWBas
paboTa /ana MOJOXKHUTEIbHBIA pe3ynbTaT — ObLIa BbIBEJEHA HOBas MOPOJAA CBUHEW — YyKpauHCKas Oernas
CBHUHbS, COUeTaromIas B cebe kayecTBa 000MX POAUTEIHCKUX MOPOJI B MOJOKUTEIBHOM /ISl XO3HCTBEHHON
NeSITEIbHOCTH KOHTEKCTe — BBICOKAs IMPOJYKTHMBHOCTh M XOpOUIas MPUCHOCOOJEHHOCTh K MECTHBIM
YCIIOBUSIM.

M.®.VBaHOBBIM € KoOJIJIeTaMH OblIa MpoOBeAeHa Oosblias paboTa Mo OTAAJICHHOW TMOpuaW3aluu, B
pe3yabpTaTe KOTOPOM BBIBEAECHBI apXapoOMEpPHHOCH (THOpUJI TOpHOTO OapaHa — apxapa U OBLIbI-MEPHHOCA),
3yOpOOM30HBI U T. .

Kpamkaa xapakmepucmuka ocodennocmeii ceeKyui MUKPOOP2AHU3IMOE

[IpeameToM cenekuru MUKpOOPTaHU3MOB SIBJISIETCS BBIBEIEHUE HOBBIX IITAMMOB MUKPOOPTaHU3MOB.

Mukpoopranu3Mbl 3HAYUTEIBHO OTINYAIOTCS OT APYTUX OPraHU3MOB, IPUMEHSEMBIX B X031 CTBEHHON
JeSITETIbHOCTH Y€JI0BEKa, IO3TOMY U CEJIEKIIHS 3TUX OPraHU3MOB UMEET CBOU OTIMYUTENbHBIE OCOOEHHOCTH.

1. Masible pa3mepbl MHUKPOOPIaHHW3MOB OOYCJIOBIMBAIOT IPUMEHEHHE TOJBKO MaccoBOro orbopa
(uckJro4ast MHAUBUIYaTbHBIN).

2. llupokoe mnpUMeHEHHE HaXOAUT MyTareHe3, TaKk Kak MHKPOOPIaHU3MBI JIETKO H3MEHSIOTCS B
pe3yibTare pa3IMuHbIX BO3JIEUCTBUN (XUMUUYECKUX COEJIMHEHUH, U3ITyUCHH).

3. BaxxHelmuM METOJ0M CEJIEKIIMU MUKPOOPTaHU3MOB SIBJISIETCS] IPUMEHEHUE TeHHON MHXKEHEPUU —
C TIOMOIIBI0 CHEIHATbHBIX METOJ0B M3MEHSIOT CTPYKTYPbl TEHOB, JHMOO TPOBOJAT pabOThl IO
nepekomOuHauu xpomocoM; BeiaessitoT JIHK, wu3 koropoit mnomydaror pexomOuHatuBHyro JIHK
(ToJIy4eHHYI0 U3 ABYX Pa3HBIX MOJIEKYN).

BaxxHo momMHUTB, yTO pabOTHl MO TEHHOM HMHKEHEPUU OUYEHb OTBETCTBEHHBI C ITHUYECKON TOUYKHU
3peHUs, €€ pe3ysIbTaThl YaCTO HEIPe/ICKa3yeMbl, UX HEOOXOIUMO MMPOBOAUTH C MPEAEIbHON TIATEIbHOCTHIO
U OCTOPOKHOCTBIO M HE€ JONYyCKaTh IOMaJaHusl MPOAYKTOB JIEATEJIbHOCTH TEHHOM WH)XEHEPUU B
OKpyXxaromryro cpeay. ms psiga opraHu3MoB (4eloBEKa M BBICHIMX JKUBOTHBIX) pa0OTHI MO TEHHOU
WHXEHEPUH HEJOMyCTUMBI.

4. B cenekuuu MUKPOOPIaHM3MOB, KakK IPABUJIO, HEJb3sl MCIOJIb30BaTh CKPEUIMBAHUE, TaK Kak
OCYIIECTBIIEHHE 3TOT0 MPUEMa C MUKPOOPTaHU3MaMH BbI3BIBAET CJIOKHOCTH, a LEbIA Pl 3TUX OPraHU3MOB
pa3MHOKaETCst OECIIOIBIM CIIOCOOOM.

[Ipumepom paboT B 00JACTH CENEKIIMH MUKPOOPTaHU3MOB sBisrOTCS Tpyasl C. M. AnmxaHsHa C
KOJUIETaMH TI0 BBIBEICHUIO IITAMMOB IpHOOB, BEIPA0ATHIBAIONINX MTEHUIIMIUIHH.

Baxnoctes pabor B 007acTH CENEKIMH MHUKPOOPTAaHW3MOB CBSI3aHA C TEM, YTO MHKPOOPTaHHU3MBI
SIBIISIFOTCS OCHOBOM IS pean3alliil MHOTUX OMOTEXHOJOTHYECKUX MTPOU3BOICTB.

BrotexHoMI0rnuecKUMH Ha3bIBAIOTCS MPOU3BOJCTBA, B KOTOPBIX MONTYYAKOTCS CIOXKHBIE OPraHUYEeCKUe
COEJIMHEHHUS B PE3YJIbTATE KUZHEIEATEIbHOCTH MUKPOOPTraHU3MOB.

buoTexHOIOTHST JEKUT B OCHOBE MPOM3BOJICTBA TOPMOHOB, AHTHOMOTHKOB, SH3UMOB (QKTHBHBIX
COCTaBHBIX YacTell ()epMEHTOB), BUTAMHHOB, YHCTHIX OEJIKOB, MPUPOJHBIX AMHUHOKHCIOT M IIEJIOTO psla
MPOAYKTOB NMUTAHUSA (MOJIOYHOKHCIAS MPOMBIIUIEHHOCTh, TOJYyYeHHE TIIFOKO3bI, ITaHOJNA, XJeOomnekapHas
MIPOMBIIIIEHHOCTh, POU3BOJCTBO MHBA, YKCYCa U T. 11.).

KourposabHbie Bonpochi:
1. Yto Takoe cejeKius U KaKOBbI €6 OCHOBHBIE METOIbI?
2. Yo Takoe rubpuau3zanusa’? Kakoit ona Mmoxxer ObITh?
3. JlaiiTe ompesenenne U Ha30BUTE BUJIBI 0TOOpa?
4. TlepeuncnuTe METOIBI CENEKIMH, OOIME U crenu(HUUHbIE I BBIBECHUS HOBBIX IMOPOJT
KUBOTHBIX M COPTOB PACTEHUH.
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Tema OMOTEXHOJIOTUSA

Ilnan:

1. BuorexHoJIOTHS KaK HAyKa.

2. 3agayu ¥ MeTOIbI OMOTEXHOJIOTHH.
3. T'eHHnasi MH:KeHePUS

OcHOBHbIE HallpaBJIeHUs] OMOTEXHOJIOTHH.

Buomexnonocusi — smo npouzeo0cmeo HeoOX0OUMbIX UeN08eKy NpPOOYKMO8 U MAamepuanos ¢
HOMOWBIO HCUBBIX OP2AHUIMOS, KVIbMUBUPYEMBIX KIEeMOK U OUOL02UYECKUX NPOYECCOB.

Bo3MOXXHOCTH OMOTEXHOJIOTUM HEOOBIYAWHO BEJNMKH OJlarofapsi TOMY, YTO €€ METOIbl BBITOJHEE
OOBIYHBIX: OHHM HCIIOJIB3YIOTCS TPU ONTHUMAJBHBIX YCIOBUSIX (TemIeparype U JlaBjIeHHH), Oolee
MIPOU3BOAUTEIBHBI, SKOJOTMUECKH YUCTHI U HE TPEOYIOT XUMHUYECKUX PEAKTHBOB, OTPABISIOLINX CPEY U JIp.

Obvexmamu 6uomexHosI02uU CIIy>KaT MHOTOUUCJICHHbIE MPEICTABUTEIHN TPYII KUBBIX OPIaHU3MOB
— MHKpPOOPTaHU3Mbl (BUPYCHI, OaKTE€pHUH, MPOTHCTHI, IPOXOKU U Jp.}, pacTeHUs, >KUBOTHBIE, a TAKKe
M30JIMPOBAHHBIE U3 HUX KJIETKU M CyOKJIETOUHBIE CTPYKTYpHI (Opra-Heiuibl). buorexHomorus 6asupyercs Ha
MPOTEKAIOLINX B IKHUBBIX CHUCTEMax (PHU3MOJIOro-OMOXMMHUYECKUX TIpoleccax, B pe3yjibTare KOTOPbIX
OCYILIECTBIISIFOTCS BbIIEJICHHE SHEPrHM, CUHTE3 U pacllelIeHHe MpOAYKTOB MeTaboiu3ma, (opMHUpOBaHUE
XUMHUYECKUX U CTPYKTYPHBIX KOMIIOHEHTOB KJIETKH.

I'nagnvimu  nanpaenenusmu  6uomexnono2uu  SIBISIIOTCS: 1)  MPOM3BOACTBO € IOMOIIBIO
MHUKPOOPTaHU3MOB M KYJbTUBUPYEMBIX JYKa-pUOTHUUYECKUX KJIETOK OMOJIOTMYECKH aKTUBHBIX COEIUHEHUN
(pepMeHTOB, BHTAMHUHOB, TOPMOHAIBHBIX IpPENapaToB), JEKAPCTBEHHBIX IMpenapaTroB (aHTUOMOTHKOB,
BaKIIMH, CHIBOPOTOK, BBICOKOCIIEM(UYHBIX aHTUTEN U JIp.), a TaKKe OEJIKOB, aMUHOKHUCIIOT, UCIIOIb3yEMbIX
B KayecTBE KOPMOBBIX JJ00aBOK; 2) MPUMEHEHHE OMOJOTHYECKHUX METOJOB OOpHOBI C 3arpsi3HEHUEM
OKpyXaromieil cpeapl (OMoiornueckasl OYMCTKa CTOYHBIX BOJI, 3arPSA3HEHHUM MOYBBI U T. M.) W JJIA 3alIUTHI
pacTeHuil OT Bpeautenel u Oose3Hel; 3) co3aaHne HOBBIX IMOJIE3HBIX MITAMMOB MUKPOOPTaHMU3MOB, COPTOB
pacTeHui, MOpoJl KUBOTHBIX U T. II.

3agaun, MeToAbl W JOCTHKEHH OHMOTEXHOJOrHH. YenoBeuecTBY HEOOXOAUMO HAYYUTHCS
3p(HEeKTUBHO H3MEHSATh HACIEACTBEHHYIO TMPHUPOAY JKUBBIX OPraHMU3MOB, YTOOBI oOOecmeuuTh ceds
T00POKaYeCTBEHHOW MUIIEH M CBIPHEM U TPU 3TOM HE MPUBECTH IUIAHETY K DKOJOTHYECKON KartacTpode.
[TosTomMy He ciny4yailHO TJIaBHOW 3a/ayeil CEJNECKIIMOHEPOB B HAlle BPEMs CTAJ0 pEHICHHE NpoOIeMbl
CO3/IaHUsl HOBBIX (OPM pacTeHHid, >KUBOTHBIX U MHUKPOOPTraHU3MOB, XOPOIIO MPHUCIOCOOICHHBIX K
WHAYCTPUAIBHBIM CIOcO0aM MNPOU3BOACTBA, YCTOMYMBO TEPEHOCANIUX HEOIAroNpHsITHBIE —YCIOBUS,
3G (HEKTUBHO HCHOIB3YIOMIUX COJHEYHYIO SHEPTHI0 M, YTO OCOOEHHO Ba)KHO, MO3BOJIIOUIMX IIOJTY4aTh
OMOJIOTMYECKU YHCTYIO TPOAYKIUIO 03 Ype3MEpHOro 3arps3HeHHs OKpyxkaromel cpensl. [IpuHIummansHo
HOBBIMH TTOAXO0/IaMU K PEIICHUIO 3TOH (PyHIaMEHTAIBHON MPOOIEMBI SBISIETCS NCIOIB30BAHUE B CENIEKIIUU
TEHHOM M KJIIETOYHON UHXKEHEPHUHU.

I'ennasa (2enemuueckasn) umHdCeHepua — pas3el MOJEKYJIIPHOM TEHETHKY CBSA3aHHBIA C
LeJIeHANPaBIeHHBIM co3/1aHueM HOBbIX MoJekyn JIHK, crnocoOHBIX pa3MHOXKATbCS B KIETKE-XO3SUHE U
OCYILIECTBIISITh KOHTPOJIb 32 CHHTE30M HEOOXOIUMBIX META0OIHMTOB KJIETKH. BO3HUKHYB Ha CTHIKE XUMHUU
HYKJIEMHOBBIX KHCJIOT W TEHETHKH MHKPOOPTaHW3MOB, T'€HHAs HWHXKEHEPUs 3aHMMAETCsl paciuppoBKON
CTPYKTYpPBI T€HOB, UX CUHTE30M U KIOHHUPOBAaHUEM, BCTAaBKOM BBIJEIEHHBIX M3 KJIETOK KHBBIX OPraHU3MOB
WIM BHOBb CHHTE3WPOBAHHBIX I'€HOB B KJIETKM PACTEHUH U JKUBOTHBIX C LIE€JbI0 HANPABIEHHOTO W3MEHEHUS
UX HACJIEJICTBEHHBIX CBOMCTB.

Jnst ocyiecTBieHus mepeHoca reHoB (WM TpaHCTeHe3a) OT OJHOTO BHJa OPraHU3MOB B JIPYTOM,
4acTO O4YeHb JAJEKHH 110 CBOEMY IPOUCXOXACHHIO, HEOOXOAMMO BBINOJHUTH HECKOJBKO CIIOKHBIX

oneparui:

I. gvloenenue 2eHo8 (omoenvHvlx ppacmenmos /JHK) u3 kiemok 6ax-Tepuid, pacTeHHH WIN
’KMBOTHBIX. B OTIIENBHBIX CITydasx 3Ty ONepaluio 3aMEHSIOT HCKYCCTBEHHBIM CHHTE30M HYXXHBIX T'€HOB;

2. coenuHeHue (cmmBaHue) oTaenbHbIX ¢parmenToB JIHK mo6oro nmpoucxoxaeHust B €IUHYIO

MOJICKYIY B COCTaB€ IJIa3MUBI;
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3. BBeneHue rudbpuaHoit masmuanon JIHK, conepskareit Hy)KHbIN reH, B KJIETKA X0351MHA;

4. KOMHUpOBaHMUE (KJIOHUPOBAHKE) ATOTO I'eHA B HOBOM XO035MHE C 00ECIIeYeHHEM €0 padOTHI.

KionupoBaHHble TeHBl MyTeM MHUKPOMHBEKIMH BBOJIAT B SIMIEKJIETKY MIIEKONMUTAIOMIUX WIH
MPOTOIIACTHI pACTEHUM (U30JIMPOBAHHBIE KJIETKH, JIMIIEHHbIE KJIETOYHOW CTEHKH) M U3 HUX BBIPALIUBAIOT
LENbIX JKUBOTHBIX WJIM PACTEHMs, B T'€HOM KOTOPBIX BCTPOEHBI (MHTETPUPOBAHBI) KIIOHUPOBAHHBIE T'E€HBI.
PacTenust 1 )kMBOTHBIE, TEHOM KOTOPBIX U3MEHEH ITyTeM IeHHOMH)XCHEPHBIX OINepalui, MOJyYHIu Ha3BaHUe
MPAHCSEHHBIX PACMENUT WA MPAHC2EHHBIX HCUBOTNHDIX.

VYke moylyueHbl TPAHCI'CHHBIE MBIIIM, KPOJUKH, CBUHBM, OBIIBI, B T€HOME KOTOPBIX paboTaroT
qyKEepOJIHbIE T€HBI PA3JIMYHOTO IMPOUCXOXKIECHUS, B TOM YHCIIE TeHbl OaKTepHid, JpOXOKeH, MIEKOIUTAIOLIUX,
Yel0BeKa, a TAK)KE TPAHCTEHHBIC PACTEHUS C TE€HAMH JIPYTMX, HEPOJICTBEHHBIX BHUAOB. TpaHCTeHHBIC
OpPTaHU3MBI CBUJECTEIBCTBYIOT O OONBIIMX BO3MOXKHOCTSX T€HHONW WH)XCHEPHH KakK TNPUKIAJHON BETBU
MOJIEKYJIIpHOH reHeTukd. Hampumep, B mocienHue Tofbl IMOJy4Y€HO HOBOE IOKOJIEHHE TPAaHCT€HHBIX
pacTeHui, JUIsl KOTOPBIX XapaKTepHbl TaKUe LEHHbIE NPU3HAKU, KaK YCTOMYMBOCTH K TIepOoMuIMIaM, K
HAaceKOMBbIM U Jip. TpaHcreHHsle pacTeHus B 1999 r. 3aHuManu B Mupe IIomaas, paBHyro 48,2 MIH. ra.

EcTh Bce ocHOBaHWs TpefronaraTh, YTO YyXe B Onvkaimiem Oynaymem Oyner pemieHa mnpobiiema
HAIpPaBJICHHOI'O U3MEHEHUs HACJIEICTBEHHOCTH BBICIIUX PACTEHHH, YTO NMPHUBEAET K PEBONIIOIMH B CEIbCKOM
xo3sicTBe. B mepByto ouepenp pedb UAET O CO3AAHUU CHUMOHMO3a MEXIY 3J1aKaMH M a30TQUKCUPYIOIIUMU
KITyOCHBKOBBIMH OaKTEPHUSIMH, a 3TO PEIIUT MpobIeMy a30THBIX ynoOpeHuit. IMeroTcs yxe JoKa3aTenbCcTBa
TOTO, YTO CBOOOHOKUBYIINE a30THUKCUPYIONIHE OaKTepUU CIIOCOOHBI acCCOIMUPOBATh C KOPHSIMH 3J1aKOB,
JaBasi BO3MOXHOCTb PAaCTEHHIO-XO35fMHY IOJIyyaTh HEKOTOPOE KOJMYECTBO a30Ta B pe3yjbTare
OakTepualibHON a3oTdukcanuu. Tenepp TEHETHMYECKH HYKHO JOOUTHCA, YTOOBI a30T(UKCHUpPYIOUIHE
Oaktepun Oonee 3(H(PEKTUBHO MPHUCOCTUHSINCH K KOPHSIM 3JIaKOB, YTO CIOCOOCTBOBaio Obl uUx Ooiee
MOJIE3HOM U YCTICIITHOM acconuanuu (CHMON03y).

Pa3zpabareiBaeTcsi MeTo/ mepeHoca B OMpeseieHHble pacTeHus O0ojee 3((PEKTUBHBIX (EPMEHTHBIX
CHCTEM MeTa0OJIMUECKOro MyTH (uKcanmuu aTMochepHOro yriepoaa (TeMHOBOH ¢a3bl (GOTOCHHTE3a), UYTO
MO3BOJIUT TMOBBICUTH CKOPOCTh (DUKCALMU YIJIEKUCIOT0 Tra3a M, Kak CIEJCTBHE, NPOJYKTUBHOCTb
(doToCHHTE3a KYIbTYPHBIX PACTCHUH.

CaMbIM Ba)XHBIM IIIaroM K 1o0ejie He TOJIBKO HaJl TeHETUYECKHMMH OOJIE3HSIMHU, HO U HaJl CTApOCTHIO
Oyner pa3paboTka METOJOB TEHOTE-pamuM, O€30MacHbIX Ui KIETKU. Torma y Bpaded MOSBUTCS
BO3MOJKHOCTh 3aMEHSITh B OpPTaHU3ME IMOXKUJIBIX JIIOJICH TOBpEXKIEHHBIE B pPe3ylbTaTe MYyTallMid T€Hbl Ha
HOpPMAJIbHEIE.

Ha ceromusamHuWiAi 1eHP METOABI TEHHOW WHXXCHEPUU TIO3BOJMIIM OCYIIECTBUTh CHHTE3 B
MPOMBIIIUICHHBIX KOJIMYECTBAX TAKUX TOPMOHOB, KaK WHCYJIWH, MHTEPPEPOH M COMATOTPONHUH (TOPMOH
pocTa), KOTOpble HEOOXOIUMBI JIJIsl JICYCHHS psifla TEHETHUYECKUX OOJIe3HEH uenoBeka — caxapHOro auadera,
HEKOTOPBIX BHUJIOB 3JI0KAYECTBEHHBIX 00Pa30BaHUM, KAPIMKOBOCTH,

C moMOIIpI0 TEeHETHYECKUX METOAO0B ObUTH MOJyYeHBl TaK)Ke IMTaMMbl MUKpOOrpaHu3MoB (Ashbya
gossypii, Pseudomonas denitrificans u ap.), KOTOpbIe TPOU3BOASAT B JECATKH THICSY pa3 0OJIbIIE BUTAMHHOB
(C, B3, Bi3, 1 ap.), ueM ucxoiHbie GOPMBI.

B ocHOBe knemouHou  uHdCeHepuu  JISKUT  HCIOJIB30BAHHUE METOAOB  KYJIHTHBHPOBAHHS
M30JIMPOBAHHBIX KJIETOK U TKaHEW Ha MCKYCCTBEHHOMW MHUTATENBHOMN Cpelie B PeryIHpyeMbIX YCIOBHIX. JTO
CTaJl0 BO3MOXKHBIM Oyiarojiaps CHOCOOHOCTH pPAaCTUTENBHBIX KIETOK B pPE3yJabTaTe pereHepanuu
¢dbopMupOBaTh 1I€JI0€ PACTEHHUE U3 €IMHUYHOM KIJIETKU. YCIIOBHS pereHepauuu pa3paboTaHbl JUIsi MHOTHUX
KYJIBTYPHBIX pacTeHUl — KapTodens, MIIEHUIbI, sSUMEHS, KyKypy3bl, TomMaToB u jAp. PabGota ¢ stumum
00BEKTaMM JIelIaeT BO3MOKHBIM HCIIOJIb30BAaHUE B CENEKLUUU HETPAAUIMOHHBIX METO/J0B KJIETOYHOH
WHXXEHEPUM — COMAaTW4YeCKOW TuOpuau3aliy, TaluIOWAMM, KIETOYHOW CENeKLUH, IPEeoI0JICHuUs
HECKPELIUBAEMOCTH B KYJIbTYpe U Jp.

Comamuueckasa ecubpuousayus — 3TO CIHUSHUE ABYX PA3IUYHBIX KIETOK B KYJIbTYpPE TKaHEH.
CnuBaTbCst MOTYT pa3Hble BUJIbI KJIIETOK OJTHOTO OpraHU3Ma U KJIETKU Pa3HbIX, HHOTA OYEHb JaJIEKUX BUJIOB,
HaIpUMep MBIIIU U KPBICHI, KOIIKU U COOAKH, YEJIOBEKA U MBIIIIH,

KynbTuBHpoBaHME KIETOK pacTeHUM CTaI0 BO3MOXKHBIM, KOI'JIa HAYYMIIUCH C MOMOUIbIO (PEPMEHTOB
M30aBIATHCS OT TOJICTOM KJIETOYHOM CTEHKH M TIOJydaTh HM30JIMPOBAHHBIA MPOTOIIACT, KOTOPBIA MOMXKHO
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KYJIbTUBUPOBATH TaK K€, KaK U KJIETKU KUBOTHBIX. KpoMe TOro, MOKHO 3aCTaBUTh CIUTHCS C MPOTOILIACTOM
JPYTUX BUJIOB PACTEHHUH U MOJYYUTh B COOTBETCTBYIOIIMX YCIOBUSAX HOBbIE rTHOpuabl. [IpoTomiacT siBisercs
TaK)Xe UJIeaTbHBIM PEIUIIMEHTOM i uykepoanoi JIHK, 9To maeT BO3MOKHOCTh 00pa30BaHMsS TEHETUUECKH
MO (ULIHPOBAHHBIX PACTEHUH.

W3 mnporomsnacToB MHOTMX pAacTeHHH B HOAXOIAIIUX YCIOBUSX (DOPMHUPYIOTCS IOJHOLICHHBIE
OpraHu3Mbl, KOTOPbIE MOKHO IIEPECaJUTh B 3eMJIIO U Jjajiee pa3MHOXKATh OOBIYHBIM crtocoboM. Takum mytem
MOJTy4atoT THOPHIBI MEXKAY PACTEHUSIMH, KOTOpble MHAYe HE CKPELIMBAIOTCs, OCBOOOXKIAIOTCS OT BUPYCOB
WJIH, HA00OPOT, BBOJST B PACTEHUSI HHbIE [€HBI.

VYV pacreHuil-pereHepaHToOB BBISBIECH HMIMPOKUM CHEKTP MYTAllMM Kak MO KauyeCTBEHHBIM, TaKk U IO
KOJIMYECTBEHHBIM TpU3HaKaM. [ MpOBEJCHHs HAIIPABICHHOW CENEKIIMH MYTaHTOB B KYJIBTYpE CO3AaeTcs
CEJIEKTUBHBIN (POH, MO3BOJISIOCIINI OTOOPATh KIETKU C HY>)KHBIMH KadecTBaMu. IMEHHO 3TOT TUT KJIETOYHOMN
CeJIeKLMU 00ecreynBaeT BO3MOXKHOCTh MOBBIIICHUS MPHUCIOCOOJIEHHOCTH T€HOTHUIIOB, T. €. B KYJIbType
BO3MOJKHA CEJIEKILMsl Ha YCTOMYMBOCTh K IATOreHaM, repOuLuiaM, 3aCOJIEHUIO TTOYB, BBICOKOW MM HU3KOU
UX KHCJIOTHOCTH, 3acyxe M T, I. OOmuii npuHIMO O0TOOpa pacTUTENbHBIX KJIETOK B KYJIbType Ha
MUTATEJILHON CpeJie 3aKIII0YaeTcs B TOM, UTO MPU3HAK PACTEHHUs, IO KOTOPOMY BEJETCSI OTOOP, KaK IMPaBUJIO,
JIOJDKEH TPOSIBIATHCS HA KIIETOYHOM YPOBHE.

Hanpumep, ecinu B KylnbTypy pacTUTENBbHBIX KJIETOK J00aBUTh TOKCUYHBIE aHAJIOTH aMUHOKHCIIOT, TO
OyAyT pa3MHOXKaTbCSl TOJBKO T€ MYTAHTbI, ¥ KOTOPBIX COOCTBEHHBIM CHHTE3 3TUX AaMUHOKHCIOT BBIIIE
00pryHOTO. Tak yaanoch MOJIYYUTh KIETKH, a U3 HUX PACTEeHHsI MOPKOBH, cUHTe3upyrouue B 20 pa3 Oonblie
MeTnoHuHa, B 30 pa3 — Tpunrodana, B 5 pa3 — nm3uHa. [IpoBeneHne Takoil CeNeKIMM Ha IeNIbIX PaCTeHHIX
noTpe6oBaio 661 OTPOMHOM PaOOTHI B TEUEHHE MHOTHX JIECATKOB JIET.

OueHb BaKHOE HAIPABICHHE KJIETOUYHOW MHKEHEPUH CBSI3aHO C PAaHHHMH CTaJUsSIMU 3MOpHOreHe3a.
Hanpumep, omnogoTBopeHue SHIEKIETOK B MPOOUpPKE yXe ceiuac MO3BOJSET MPEOA0JIeBaTh HEKOTOphIE
pacnipocTpaHeHHble (OpPMBI OECIUIOAMS Yy 4eloBeKa. Y CEIbCKOXO3SUCTBEHHBIX JKUBOTHBIX C ITOMOIIBIO
UHBEKIMM TOPMOHOB YAAeTCs IOJIYyYUTb OT OJHOH KOPOBBI-PEKOPIUCTKU JECATKH SHUIEKIETOK,
OIJIONOTBOPUTH MX B MPOOUpPKE CIepMOM MOPOAMCTOrO OblKa, a 3aTeM HUMIUIAHTUPOBATh B MATKy JPYTHUX
KOPOB; B pe3yJbTaTe OJUH LEHHBIN dk3eMIunip AaeT B 10 pa3 O6oble moTOMCTBa, YeM 3TO OBLJIO BO3MOXHO
OOBIYHBIM ITyTEM.

KynbTypy pacTUTENbHBIX KIETOK BBIFOJHO HCHOIB30BaTh JJIsi OBICTPOTO Pa3MHOXKEHUS MEUICHHO
pacTylmux pacTeHUl — KECHBIIEHS, MAaCIUHHOW MajdbMbl, MAJIMHBI, IEPCUKOB U Ap. Tak, mpu OOBIYHOM
pa3BeJeHNH KYyCT MajuHbI JaeT He Oojee 50 OTPOCTKOB B TOJ, a C MOMOIIBIO KYJIBTYpPhl KJIETOK MOXHO
nonyuuth Oonee S50 Tthic. pactenmii. Ilpu Takom pa3BeqeHHMH WHOTAAQ BBIPACTAIOT pAacTeHUs Oosee
MPOAYKTUBHBIE, YEM UCXOJIHBIN copT. Tak ObLIM BRIBECHBI HOBBIE IIEHHBIE COpTa KapTodens, rperndpyra u
T. II.

Ve MHOTHE TOJbl JJIsi PEIICHUS MPOOJIEMbI 3arps3HEHHUS OKPYKAIOLIEH Cpeabl HCIONb3YHOTCS
OuoIOorMYecKue METOo/Ibl, pazpaboTannbie OnoTexHonoramu. Tak, 6akrepun ponoB Rhodococcus n Nocardia
C YCHEXOM MPHUMEHSIOT IS SMYJIbIMPOBAHUSA U COPOIMHU YIIEBOIOPOIOB HePTH M3 BOAHOH cpenbl. OHU
CIOCOOHBI Pa3AeisiTh BOJHYIO U HEPTsIHYIO (ha3bl, KOHIIEHTPUPOBATh HE(PTh, OUUIIATH CTOYHBIC BOJBI OT
npuMecedl HeTU. ACCUMHUITUPYSI YTIEBOAOPOAbI HEPTH, TAKHEe MUKPOOPTaHU3MBI TPEOOPa3yIOT UX B OCIKH,
BUTaMUHBI Tpymibl B u kapotunsl. Eciu B nmutaTensHyro cpeay U3 HeTSHBIX (pakiuid J00aBUTh a30TUCTHIC
BEIIECTBA C MHHEPAIBHBIMH COJISIMH, TO Ipolecc 00pa3oBaHus OEIKOB MOWIET HEOObYaHHO MHTEHCHBHO.
[IpakTHuecku ¢ Kaxa0i TOHHBI YIJ€BOJOPOJOB TaKUM IYTEM MOXHO IOJIYYUTh JIO TOHHBI OEIKOB. DTO
O3HAYaeT, 4YTO MEHEEe OJIHOTO TMpOIeHTa oOpadaThiBaeMO Temepb ChIpOM HEPTH XBATWIO OBl s
BO3MEIIICHUs HEI0CTaTKa B Oellkax Ha BCel IUIaHeTe.

HekoTopsle u3 mTaMMoB rajiobakTepuil ¢ ycrnexoM HPUMEHSIOT JUIsl yAaJleHUs Ma3yTa C MeCYaHbIX
wispked. [lonydeHsl Takke TIeHHO-MH)KEHEPHbIE IITaMMBbl, CIIOCOOHBIE pACHICIUIATh OKTaH, Kamdopy,
HadTamuH, KCUioi, 3pHEKTUBHO YTUIM3UPOBATH CHIPYIO HEDTh. JJis M3BIECUEHHS] METAIIJIOB U3 CTOYHBIX BOJI
MOTYT HIMPOKO HcCMoJyib3oBaThcs mrTammbl Citrobacter, Zoogloea, cmocoOHbIe HakarMBaTh ypaH, MeEb,
KOOAJIbT.
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[Tomy4ens! BricokodddhexTuBHbIE mMTaMMbl Pseudomonas u repmoduinbpHoi 6aktepun Sulfolobus s
yIaJeHHsl Cepbl U3 YIJIsl; 3TO OJHA U3 CIIOKHEHIINX SKOJOTMUYECKUX MPOoOJieM; TaK KaK MpPU CKUTAHUU YIS
MIPOUCXOANUT CHIIBHOE 3arpsi3HEHHE OKPYKAIOILEH Cpeibl CEepOil.

brotexHoI0rus NPOHUKAET B TSXKENYIO IPOMBIIIIEHHOCTD, IJI€ MUKPOOPTaHU3MbI UCIIOIb3YIOTCS IS
NOOBIYM, TPEBpallleHus] U NepepaboTKH MPHUPOIHBIX MCKOMAEMbIX. YK€ B JPEBHOCTH IEpPBbIE METALTypTU
MOJIy4aJid  KeJne30 U3 OOJIOTHBIX Pyld, MPOU3BOAMMBIX IKEJIe300aKTePUSIMU, KOTOPHIE CIOCOOHBI
KOHIIEHTPUPOBaTh ’keine30. Terneph pa3zpaboTaHbl CcrIOCOObl OakTepUaNbHON KOHILIEHTpALMU psAla JPYrux
LEHHBIX METAJUIOB — Maprasiia, LWHKa, MEIH, XpOMa U JIp. DT METOJbl UCIIOJIb3YIOTCS Ul pa3paboTKU
OTBAJIOB CTAPBIX PYAHUKOB M OETHBIX MECTOPOXKIECHUH, TJI€ TPAJUIIMOHHBIE METO/IbI IOOBIUN SKOHOMUYECKH
HEBBITOJTHBI.

BuoTexHomorust pemaer He TOJIBKO KOHKPETHBIE 3a7]aud HAyKH M MPOU3BOJICTBA. Y HEE eCTh Ooee
riio0anbHasi METO/I0JIOTHYECKast 3a1a4ya — OHa PACIIUPSET U YCKOpsieT MaclITadbl BO3IEHCTBHM yenoBeKa Ha
KHUBYIO IPUPOY M CIOCOOCTBYET aJaNTalliy KUBBIX CUCTEM K YCJIOBUSIM CYLIECTBOBAaHUS UYEJIOBEKa, T. €. K
Hooc(epe. buorexHomorusi, TakuM 00pa3oM, BBICTYMAET B POJIM MOIIHOTO (DakTOopa AaHTPOMOTEHHOM
aJlalITUBHOM BOJIOLUU.

Y OMOTEXHOJIOTHH, TEHETHYECKOW M KIETOYHON WHXKEHepUH MHOTroobemaromue nepcrnektuBbl. Co
BPEMEHEM UEJIOBEK OyAeT BHEAPATh HY)KHbIE T€Hbl B KJIETKM DPACTEHHUM, >KUBOTHBIX M YEJIOBEKa, 4TO
MO3BOJIUT MOCTENEHHO M30aBUThCA OT MHOTUX HACJIEZCTBEHHBIX 00JIe3HEH, 3aCTaBUT KJIETKU CUHTE3UPOBATH
HEOOXOJMMBbIE JIEKapCTBAa U OMOJIOTHYECKU AKTHBHBIE COEIMHEHHS, a 3aTeM — HENOCPEICTBEHHO OEJKU U
HE3aMEHUMbIE aMUHOKHUCIIOTHI, yIoTpediseMble B muily. Mcrnonb3ys MeToabl, YK€ OCBOCHHBIE IPUPOJIOH,
OMOTEXHOJIOTH HAJCIOTCA I0JIy4aTh C MOMOIIbI0 (POTOCHMHTE3a BOJOPOJ — CaMOE€ SKOJOTMUECKHU YUCTOE
TOIUIMBO OyJIyILIEro, a TAaKXKe MpeBpalaTh B aMMUaK aTMOC(hEpHBIH a30T IPU OOBIUHBIX YCIOBUAX U T. [I.

KoHnTpoabHbIe BONpochI:
1. UYro Takoe OMOTEXHOJIOIHSA U KaKOBBI €€ 3a1aun’?
2. Kakue 3aj1auu cTOST niepe KJIETOUHOW U TeHHOW MHXKEeHepueit?
3. Kakwue nepcreKkTUBbI IS MPAaKTHIeCKON JIeATETbHOCTH YeJIOBEKAa OTKPhIBACT OMOTEXHOIOTHS ?
4. C xakuMu mpoOJeMaMU MOXKET CTOJKHYThCS YEJIOBEYECTBO B CBSI3U C TOCICIHUMHU OTKPBITHSIMH B
001aCTH reHETUKN?

Pazgen IV 3BOJIIOIIUMOHHOE YYEHUE

Tema UcTtopus pa3sBuTHS IBOJIOUUOHHBIX UIEH
Ilian:
1. OO0mas xapakTepUCTHKA J0JaPBUHCKOI0 MepUoIa B 0HOJIOTHH.
2. Hay4Hble npeanocblUIKU BOSHUKHOBeHMS yyeHus {apBuna.

1. O0mas xapakTepUCTHKA J0JaPBUHCKOI0 MepUoIa B OHOJIOTHH.

OBOJIOLMS 03HAYAET MOCTENEHHbIN, 3aKOHOMEPHBIA NEPEXO0/l OT OJHOr0 cOoCcTosiHuA B npyroe. Ilon
OMOJIOTUYECKOM BOJIONMEH TOHUMAIOT U3MEHEHHE TOMYIISIUN pacTeHUN U )KMBOTHBIX B DSy TTOKOJICHHH,
HaIpaBIsIeMOE €CTECTBEHHBIM OTOOpPOM. B TeueHMe MHOIMX MWIJIMOHOB JIET, HAYMHas C BO3HUKHOBEHUS
KHU3HU Ha 3emiie, B pe3yJbTaTe HENpepbIBHOIO, HEOOPATHMMOIO, €CTECTBEHHOTO IpOoIlecca CMEHBI OJHHX
BUJIOB IPYTUMHU COPMHUPOBAINUCH )KUBOTHBIE U PACTUTEIbHbIE ()OPMBI, CYIIECTBYIOIINE B HACTOSIIEE BpEMSI.

WUnes o ToM, 4YTO OpraHuM3Mbl pa3BUBAIOTCS B TEUYEHHE IIOKOJIEHUI, HHTEpecoBaja MHOTHUX
HaTypajlucToB. MBICIL O TOM, YTO COBPEMEHHBIE XUBBIE OPraHU3Mbl MPOM3OLUIM OT 0OJee MPOCTHIX,
MPUMUTUBHBIX, IaBHO JKWJIA B yMax JIIOJIeH.

[lepByto cucremaTu3alnmio MaTepuaia O paCTEHUAX U >KMUBOTHBIX MPOU3BEN 3HAMEHUTHIA IIBEICKHIMA
yuenbii Kapn Jluameit B 1735 1. Ha ocHOBe OIHOTO-ABYX TPHU3HAKOB (TIPEUMYIIECTBEHHO
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MOp(OJIOTUYECKUX) OH KJIACCU(UIUMPOBAI PACTEHUS U JKUBOTHBIX HA BH[bI, POJbI, KIACCHl. 3a €IUHHILY
KJ1accu(UKAIUU UM ObUT IPUHSAT BUJL.

Bxuan K. JIluHHes B mporpeccMBHOE pa3BUTHE €CTECTBO3HAHUSI OTPOMEH: OH MPEJIOKUI CUCTEMY
KUBOTHBIX M PacTEHHUH; BBE] OMHAPHYIO CUCTEMY JBOWHBIX Ha3BaHUU; onucai okojio 1 200 pomoB u Gosee
8 000 BumoB pactenwuii; pegopmupoBasl OoTaHMYECKUH s3bIK U ycTaHoBWI 10 1 000 TepMuHOB, MHOTHE U3
KOTOPBIX BBEJI BIIEPBHIE.

Tpynet K. JIuHHEs moMOIiM ero mocjienoBaTessiM OCYIIECTBUTh CHUCTEMAaTH3aLMI0 Pa3pO3HEHHOTO
(akTHYECKOro MaTepualla U yCOBEpIIEHCTBOBATH €€.

B nauane XVIII B. dpanmysckuii yuensiii XXano-barucro Jlamapk co3nan mepByro 3BOJIOIHMOHHYIO
TEOPHI0, KOTOPYIO H3J0XMI B Tpyne “@unocodus 3oomorun” (1809 r.). Ilo Jlamapky, ogHH OpraHH3MBI
MPOU3OILIN OT APYTHX B MPOLIECCE JUTUTEIbHON IBOJIIOLIMH, TOCTENEHHO U3MEHSSICh U COBEPILIEHCTBYSCH MO/
BO3/IeiCTBUEM BHEIIHEH cpenbl. Mi3MeHeHus 3aKperIsuiich U MepelaBaIuCh 10 HACleACTBY, YTO U SIBUJIOCH
TE€M OCHOBHBIM (DaKTOPOM, KOTOPBIH 00YCIIOBUI IBOJIIOIIHIO.

K.-b. Jlamapk BHiepBbl€ HU3JI0KUI HUJIEU 3BOJIIOLMU KUBOM MPUPOJIbI, YTBEPKAABIINE UCTOPUUECKOE
pa3BUTHE OT MPOCTOrO0 K CcIOXHOMY. Jloka3aTenbCcTBa HBOJIOIMOHHOW Teopuu, BbIIBUHYThIE XK.-b.
JlamapkoM, oKa3zaauch HEJOCTATOYHBIMU JIJISl TIOJHOTO MX MPUHATHUSA, IIOCKOJIbKY HE OBLIM JIaHBl OTBETHI HA
BONPOCHI: YeM OOBSICHUTH OO0JIbIIIOE pa3HOOOpa3ue BUJIOB B MPUPOE; C YEM CBSI3aHO COBEPILIEHCTBOBAHUE
OpPraHU3all{ JKUBBIX CYIIECTB; KaK OOBSCHUTH IMPHUCIIOCOOJIEHHOCTh OPIaHM3MOB K YCIIOBUSIM BHEIIHEH
cpeasbi?

B Poccuun XVIII B. mpumeuareneH MOSIBICHHEM HOBBIX HaydHbIX HieH. ['eHHalbHBIM PYCCKUM
yuenbii M. B. JlomonocoB, ¢unocod-marepuanuct A. H. Pagumes, akagemuk K. ®@. Boasd u apyrue
BU/IHBIE YUEHBIE BHICKA3bIBAJIM MIPE/ICTABICHUS 00 IBOJIOIMOHHOM Pa3BUTUHU U U3MEHSIEMOCTH MTPUPO/IBL.

M. B. JIoMoHOCOB yTBep:k/1aji, 4TO U3MEHEHUs JlaHAmagdTa 3eMIN BbI3bIBAIM U3MEHEHUS KJIMMaTa, B
CBSI3U C YE€M M3MEHSUINCH )KUBOTHBIE U PACTEHMSI, €€ HaCeISIoIIHe.

K. ®. Bonbd yrBepkaa, 4ro BO BpeMsl pa3BUTHUs 3apOJIbllla LBIIVIEHKA BCE OPTaHbl MOSBISIIOTCS B
pe3ynbpTaTe pa3BUTHSA, a HE NPEIOIpeNeleHbl 3apaHee (Teopus SIIUIeHEe3a), a BCE M3MEHEHHs CBS3aHBI C
NUTaHUEM U KiIuMatoM. He pacmonaras emie 10CTaToOdYHbIM HaydyHbIM MaTepuanoMm, K. @. Bonbsd Bbickazan
MIPEINOJIOKEHUE, TeHHATLHO MPEIBOCXUTHBILIEE TIOJTHOE HAYYHOE IBOTIOIMOHHOE YUeHUE Oy yIIero.

B XIX B. Bce Oosnblile MOJABEPrarOTCsl KPUTHKE MeTau3nuecKkue MPeACTaBICHUS O HEHM3MEHHOCTH
AKUBBIX cyliecTB. B Poccrun 3BONMIOIIMOHHbBIE UAEH BBICKA3bIBAIUCH MIOCTOSIHHO.

Hanpumep, Adanacuii KasepsueB (koneny XVIII - nauano XIX BB.) B Tpyne “O mepepoxIeHUH
AKUBOTHBIX YTBEP)KJad, 4YTO BHUAbl JIEUCTBUTEIBHO CYILIECTBYIOT B MPUPOJE, HO OHU HM3MEHUMBBI.
dakTopaMl HW3MEHUYHMBOCTU SIBJISIIOTCS MU3MEHEHUS OKPYXAIOLEH Cpelpl: MUILM, KIUMmaTa, TeMIepaTyphl,
BJIQXKHOCTH, penbeda u ap. OH MOCTaBUII BOMPOC O MPOUCXOKACHUN BUIOB OJIUH OT JAPYroro U O UX POJICTBE.
CBou paccyxnenust A. Kapep3HeB MOATBEP:K1ail MIPUMEPAMH U3 MPAKTUKU YEIOBEKA MO BBIBEACHUIO TOPOJ
KUBOTHBIX.

K. ®. Pynpe (1814-1858 rr.) eme 3a 10-15 ner mo Beixoma B cBer Tpyna Y. JlapBuHa
“IIporcxoaeHHe BUIIOB~ MHCal 00 UCTOPUYECKOM Pa3BUTUHU MPUPOIBI, PE3KO KPUTUKYS MeTa(u3nuecKue
B3IJISAJIbl O HEM3MEHSEMOCTH U MOCTOSHCTBE BUAOB M OIKCATEIbHOE HalpaBieHHe B Hayke. OH CBA3bIBAI
MIPOUCXOXKICHUE BHJIOB C UX OOpPHOOH 3a CyIIeCTBOBAHHE.

IIporpeccuBHbie 3BOMIOIMOHHBIE waew BbickazpiBasl K. M. bap (1792-1876 r1r.), 3aHumasch
HCCIIEZIOBAaHUSIMU B 00J1aCTH 3MOPUOJIOTHH.

A npyroii yuensrii - A. U. I'epuen (1812-1870 rr.) B pabotax “/{unerantusm B Hayke” u “Tlucpma 06
M3YYEHUHU TPUPOAbI” TMHUCAT O HEOOXOJUMOCTH H3Yy4aTh IHPOMCXOKJIEHHE OPraHU3MOB, MX POJICTBEHHbBIE
CBSI3U, pacCCMaTPUBATh CTPOEHHUE )KUBOTHBIX B €IMHCTBE C (PU3HOJIOTMYECKUMHU OCOOEHHOCTSAMHU U O TOM, YTO
NICUXUYECKYIO0 JIEATEIbHOCTh TAKXKE CJIEAyeT H3ydaTb B Pa3BUTUM - OT HM3IIMX K BBICIIMM, BKIIOYas
yenoBeka. OCHOBHYIO 3a/1auy OH BHUJIEN BO BCKPBITHM MPUYHMH €IMHCTBA OPIraHUYECKOTO0 MHpA IIPH BCEM €ro
pa3zHoo0Opa3uu ¥ 00BICHEHUN TTPOUCXOKICHUS KUBOTHBIX.

H. T. Yepnpuuesckuit (1828-1889 r1r.) B CBOMX NpPOM3BEICHHUAX OCTAaHABIMBAJICS Ha IMPUYMHAX
M3MEHYMBOCTH M BOIIPOCE O €IMHCTBE MPOUCXOKIACHUS YEJIOBEKA U KUBOTHBIX.
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2. HayuHble npeanocblIKi BO3HNKHOBeHHs YueHus /lapBuna.

Benuuaitiuit anrnuiickuii Hatypanuct Y. Japsun (1809-1882 rr.) cBoel 3BONIOIMOHHON Teopuei
IOJIOKMJI HA4aJIo HOBOM 3T0XE B Pa3BUTUH €CTECTBO3HAHMUS.

Bo3nukHoBeHuto  sBomonMoHHoro  yueHus Y.  JlapBuHa  cmocoOCTBOBaiM  OOIIECTBEHHO-
HSKOHOMHUYECKHE MPEANOCHUIKN - HHTEHCUBHOE Pa3BUTHE KalUTAJIM3Ma, JIaBIlIee UMITYJIbC PA3BUTHIO HAYKH,
IIPOMBILIUIEHHOCTH, TEXHUKHU, CEJILCKOMY XO3IHCTBY.

[Tocne msTHiIeTHEro MyTENIECTBHS B KadyeCcTBE HaTypaivcTa Ha Kopabie “burias” BOKpyr cBera u
noutu 20-meTHero 00OOIIEHHWS W OCMBICIMBAHMS OONBIIOIO OO0beMa (PAKTUYECKUX JJAHHBIX MM ObLTa
HanucaHa kuura “TlpowcxokneHne BUIOB IMyTeM  ecTecTBeHHOro otbopa winnm  CoxpaHeHue
ONmaronpuUATCTBYEMBIX MOpPOJ B O0OprOe 3a ku3HB, omybiaukoBaHHas B 1859 r., poBHo uepe3 50 ner mocie
kHUrH Jlamapka.

Bo Bpemst storo myremectBusi y JlapBuHa 3apoauiach HJesi 3BOJIOLMUU - COOCTBEHHAs CBEXas
KOHIEMIMS, WCIpaBIsBLIAs WIM YyIydllaBIlas B3I[VIAAbl U apryMEHThl €ro IpeilecTBeHHUKOB. Mnes
JlapBuHa 00bsICHAJIA 3aKOHBI Pa3BUTHS )KU3HU JIydllle, YeM Kakasi-Tu00 Jpyras TEOpusl.

Y. JapBuH B 3TOM KHUIE H3JI0XKHWII 3BOJIIOIMOHHYIO TEOPHIO, KOTOpash MpPOU3BENa IMEPEeBOPOT B
OMOJIOrMYECKOM MBIIUIEHUH U CTajla UCTOPUYECKUM METOJIOM HCCIIEJOBAHUS B OMOJIOTHH.

Emé cnycrsa 12 ner lapBun omybnukoBan kHury “IIpouncxokneHue deiaoBeka” - UCCIEIOBaHHE 00
HBOJIIOLIMHU YEJIOBEKA.

OcHoBHas 3aciyra JlapBuHa COCTOMT B TOM, YTO OH OOBSCHWJI MEXaHU3M IIpollecca 3BOJIOLUH,
CO3/lal TEOPHUIO0 E€CTECTBEHHOro 0TOOpa. MHOro4McICHHbIE OTAEIbHBbIC SBICHUS OPraHUYECKOM KU3HU
JlapBuH cBsi3all B JIOTHYECKOE 1iei0e, Oaroiapsi 4eMmy LapCcTBO >KMBOM MPUPOABI MPEACTAIO MEPE JII0IbMU
KaK HEYTO HEMPEPHIBHO MEHSIOLIeecs, CTpeMsIIeecs K TOCTOSHHOMY COBEPILICHCTBOBAHUIO.

Teopust ecrecTBeHHOro 0TOOpa, BBIABUHYTAas JlapBUHBIM, OblIa HACTOJIBKO pa3yMHa M TaK XOPOIIO
00OCHOBaHa, 4YTO OOJIBIIMHCTBO OHMOJIOrOB OYEHb CKOpPO MpH3HAIM €e. MHOrouyHuciieHHbIe OT/ElbHbIE
SIBJICHUSI OpPraHUYeCcKOW >ku3HU [lapBUH CBS3all B JIOTHYECKOE Iiejioe, Orjarojaps 4emy ILapCTBO >KMBOM
IPUPOJIBI TPECTATIO Mepel JIIOJbMU KaK HEUYTO HENPEpHIBHO MEHSIOIIEECcs, CTpeMslieecs K MOCTOSHHOMY
COBEPLICHCTBOBAHUIO.

Pycckumu sBoMOIIMOHKCTaMU ObLIa MOATOTOBJICHA MMOYBA I IPUHATUS Teopuu JlapBuHa, MOATOMY
B Poccum ona Hamwia cBoux mocnenosareneil. OmgHako Bo BpeMeHa JlapBuHa MHoOrme o0nacTu
OMOJIOTrMYECKOM HAYKU HE OBLIM JOCTATOYHO XOPOIIO Pa3BUTHI U MAJIO YTO MOTJIU JaTh eMy IpH pa3paboTke
€ro TeOpuHu.

OcHoBHbIE OTKpBITHS [peropa Menzaens B y4eHHMH O HACJIEICTBEHHOCTH (B T€HETHKE) HE ObUIH
u3BecTHbl HH JlapBUHY (XOTS OHM TBOPHWJIM B OJHO BpeMs), HU OOJBIIMHCTBY YYEHBIX €r0 BPEMEHHU.
HuTonorusi, u3ywaromias KJIETKH, €lle HE 3Haja, Kak JensaTcs KieTkd. [lameoHTonmorusi - Hayka o0
HCKOMaeMbIX, Oblla MOJOJOW HAyKOH, W elle He OBUIM OTKPBHITHI IMPEKpacHbIe OO0pa3Ibl MCKOMAEMBIX
KUBOTHBIX U PaCTEHUH, KOTOPHIE MOSBUIUCH TO3KE.

JMcKkpeTHOCTh (haKTHYECKOTO MaTepuana W OTCYTCTBHE B TOT MEPHOA JOCTH)KEHUH HayKH,
MOSIBUBILKXCS T03K€, IO3BOJIMJIO ONMOHEHTaM JlapBMHA BBICKa3blBaTh MHEHHUE O HEIOCTaTOYHOCTH
JI0KA3aTeIbCTB NPABUIBHOCTHU MOJI0KEHHUI TEOPUH IBOJIFOLIUH.

N3-3a OTCYTCTBHUA 3THX M HEKOTOPBIX JPYrUX JAAHHBIX PA3BUTHE TEOPUHM 3BOJIOLHMH IyTEM
ecrectBeHHOT0 0TOOpa B XIX B. ObUIO HaXke OoJee 3aMevaTeIbHbIM JOCTUKCHHEM, YeM €CIIU Obl 3TO UMENIO
MecTo B cepeqinHe XX B.

Takum ob6pazom, cymectBoBaBmue B XVII-XVIII BB. Mmeradusuueckue mpeacTaBieHus B HAyKe U
¢unocodhun HAJIOKUIM TIIYOOKHH OTIEUYaTOK Ha M3y4dyeHUEe (U3HOJOTUYECKUX MpOOJeM: BCe SBICHUS B
NIPUPOJIE PaCCMATPUBAINCH KaK IOCTOSIHHBIE U HEU3MEHHbIe. DBOIIOIMOHHOE yueHue Y. JlapBuHa HaHECI0
CHJIbHEHIINN yap MeTapu3ndecKOMy B3IJISy Ha IPUPOAY.

B uenom, kpynHeimum jpoctwxkeHueMm Ouonoruu 19 B. Obula pa3paboTka KJIETOUYHOM Teopuw,
COIJIACHO KOTOPOW B OCHOBE CTPOECHMSI U Pa3BUTHUS )KMBOTHBIX U PACTUTENBHBIX OPraHU3MOB JIC)KUT €IUHas
¢dopma opraHu3aly )KMBOTO BellecTBa — KieTka. Kiierounas Teopus sBUJIaCh OCHOBOM JIJIsl ITOCIIEAYIOLIETO
pa3BUTHS BOJIOLMOHHON TEOPUH.
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KonTpoJbHbIe Bonpockl:

1. Oxapakrtepu3syiiTe BKJIaa B pa3BuTue 6uonoruu u B3rsiabl K. Jluanes.

2. OxapaxTtepu3yiTe BKiIaJ B pa3Butre Ouosiornu u B3risiasl XK. b.Jlamapxk.
3. Oxapaxrepu3syiiTe BKJIaja B pa3BuTHe Ouonoruu u B3risasl U.[apBuHa.

Tema Mukpo3BoJronus

1. IlonsiTue BUIa B COBPEeMEHHOM OHOJIOTHH.
2. Kpurtepuu Buja.
3. Honyasiuuu.

1. TlonssTHe BHAA B cOBpeMeHHOIl Ouosormu.Bun sBisercs OJHOW U3 OCHOBHBIX (HOpM
OpraHu3alliy >KU3HU Ha 3emJie ¥ OCHOBHOM eAuHHIEH Kiaccudukanuyu OMOJIOTHYECKOro pa3zHooOpasus.
PaznooOpasue coBpeMeHHBIX BHA0B OrpoMHO. [0 pa3nuyHBIM OIlEHKaM B HacTosllee BpeMmsi Ha 3emiie
obuTaer okoJo 2-2,5 MiH. BUA0B (10 1,5-2 mMiH. BUA0B kUBOTHBIX U 70 500 ThIC. BUIOB pacTenuii). [Iporecc
OIKCAaHUS HOBBIX BHUJIOB HENPEPHIBHO MpojospkaeTcs. Kakablil roj] onuchIBalOTCSI COTHU M THICSYM HOBBIX
BUJIOB HAaCEKOMBIX M JIPyTHX O€CHO3BOHOYHBIX XMBOTHBIX, MUKPOOPraHW3MOB. PacnpezneneHue BHIOB MO
KJ1accaM, ceMeicTBaM U pojiaM OYeHb HepaBHOMEPHO. ECTh rpynimbl ¢ OrpOMHBIM YHCIIOM BHJIOB U TPYIIIIBI —
Jla’ke BBICOKOT'O TAKCOHOMHYECKOI'0 paHra, — MpeJICTaBlIeHHble HEMHOTMMH BUJIaMH B COBPEMEHHOM (ayHe u
(bnope. Hanpumep, 11eblil MOAKIACC pENTUIINHN TIPEICTABICH JIUIITh OJTHUM BUJIOM — TaTTepUeH.

Tak 49ucIO BUIOB HAcEKOMBIX cocTaBisieT okosno 80% oT oO0miero uucia BHJIOB IKUBOTHBIX.
OTHouIeHHe YyKciia BOJHBIX BUJOB pacTeHUH (0KoJio 8%) K YUCIy CYXONMYyTHBIX (0K0J0 92%) coBnaaaer ¢
TaKOBbIM B MUPE KUBOTHBIX (COOTBETCTBEHHO 7 U 93%). Kak 6vl cuumaeme, 6 uem 3aKao4aiomcs npuyuHsl
9Mo20 A6N1eHuUs?

B toxe Bpemsi coBpeMeHHOE BUI0BOE Pa3HOOOpa3ue 3HaUUTEIbHO MEHbBIIIE YKCIIa BBIMEPIINX BUIOB.
N3-3a X0351ICTBEHHON JEATEIBHOCTU YEJIOBEKA €KErOJHO BBIMUPAET OIPOMHOE 4YMCIO BHIIOB. IlocKosbKY
coxpaHeHue Omopa3zHooOpasus — HEMPEMEHHOE YCJIOBHE CYIIECTBOBAHHsS YEIOBEYECTBA, TO 3Ta Mpodiiema
CEerOJIHsI CTAHOBHUTCS IIIO0ATBHOU. A JJIsl TOTO, YTOOBI OXPAHSTH CIEAYET 3HATh, YTO MBI OXpaHsieM. [loHsTue
"BUA" 10 CHX TOp OCTaeTcs OJHUM M3 Haubolyiee CIOKHBIX U HEOAHO3HAYHBIX OMOJOTHYECKHUX TOHSTHIM.
[IpoGiembl, CBSI3aHHBIE C TOHATHEM OHOJIOTHYECKOTO BHJIA JIETYE MOHSTh, PACCMATPUBAasi UX B HCTOPUIECKOM
acIeKTe.

Tepmun «Bug» ObUT BiepBbie TpuMeHeH Apuctorenem (384-322 rr. a0 H. 3.). OgHAKO, 3Ta KaTeropus
ObUTa TOTUYECKOH, a He Omojorundeckoil. CoBpeMEHHOMY MOHMMAHUIO BHJIA Y APUCTOTENS] COOTBETCTBYET
MOHATHE «mopoaa». Apucrorens onucan okono 500 mopoj JKMBOTHBIX. JTa TPAKTOBKA BHJAA
npocyuiectsoBana BIoTe 40 X VII B.

Hayunoe u3yueHue Buja Hayanock ¢ pabot aHrnuiickoro 6oranuka J[x. Pas («Historia plantarum»,
1686), chopmynupoBaBIIeM peCTaBICHHE O OMOJIOTHYECKOM BUie. EMy e MpuHAAIEKUT YeCTh BBEICHUS
B OMOJIOTHIO TEpMUHA « BUJ » — species (0T JJAaTHHCKOTO Speciere — paccMarpuBaro, pasrisiasiBaio). [lo [Ix.
Pato «Budosoe moowcoecmso Ovika u KOpOBbI, MYMHCUUHbL U HCEHWUHLL GblMeKaem U3 moeo, Ymo OHU
npoUCxXo0am om OOUHAKOBLIX pooumenel; Yy PpAcmeHull MOYHO MAaKHce CAamblli GepHbIll NPUSHAK
NPUHAONENCHOCMU K OOHOMY 6UOY eCmb HPOUCXO0NCOeHUe Om 00HO020 U Mmo2o dice pacmenus. Popmbi,
npuHaonexdcawjue K paziudHblM 6UOAM, COXPAHAIOM HEUSMEHHbIU XapaKkmep c80e20 8U0d U HUK020a 0OUH 8UO
He BO3HUKaem u3z cemsH Opyzoco u Haobopom. Takum oOpazom, [Ix. Peit (1686) cdopmynupoai
MpeJICTaBIEHuE O OMOJIOrMYECKOM BHJIE, KAK O COBOKYITHOCTH OPraHM3MOB, OTJIMYAIOIIUXCS JIPYr OT JApyra
HE CWIbHEE, YeM pazIMyaroTcs JETH OJHOM mapel poauteneil. Tem cambiM Peil mpeBpaTHi JOTHYECKYHO
KaTeropuio B OMOJIOTHYECKYIO.

OnHako OCHOBHOM KJIacCU(PUKAIMOHHOM €IMHUIEH OMOJIOTMH BHJI CTaJI TOJBKO B pe3yjbTaTe padoT
K. Jlunnes. K. JluHHe#W 3aJ0KKJl OCHOBBI COBPEMEHHOW CHCTEMATHKHM HUBbIX opraHuzmoB (Cucmema
npupoost, 1735). K.JIuHHE#H ycTaHOBWI, 4TO B MpejesiaX BHJIa MHOTHE CYIIECTBEHHbIE MPU3HAKUA MEHSIOTCS
MOCTENEHHO, TaK YTO MX MOXXHO BBICTPOUTH B HEMPEPHIBHBINA psil. OHAKO MEXy ABYMs pasHbIMU BUIAMU
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MOXHO OOHapYXHUTh DPa3pblB TOCTEIIEHHOCTH B pacrpeaeiieHnu mnpusHakoB. B atoi cBs3u K. Jluanei
paccMarpuBall BUIbl KaKk OOBEKTHBHO CYIIECTBYIOIIME TPYIIbl JKUBBIX OPraHU3MOB, JOCTATOYHO JIETKO
OTJIMYUMBIE JPYr OT jApyra. BeiieneHue BUAOB B TO BpeMsl MPOUCXOAMIIO HAa OCHOBE pa3IMUUil MEXIy
0CcO0SIMH TO OrpPaHWYEHHOMY YHCIY BHELIHUX HPU3HAKOB. OTOT MOAXOJ K M3YyYEHHMIO BHUJA IOJIYYMI
Ha3BaHUEe munonocudecko2o. COrIacHO TUIOJOTHYECKON KOHUENIMH U0 — IMO COBOKYNHOCMb 0cobel,
MONCOECMBEHHBIX MedHcOy coO0l no 6udosomy npusHaxy. Kaowcowiti 6uo omoenen om opyaux 6udog —
XUamycom — nepepvieom 8 NOCMEeNneHHOCMU USMeHeHUs Nnpu3Hakos. Kak cosokynHocmu opeanu3mos 6uovl
PeanvHo Cywecmayiom 6 npupooe.

B mpakTuueckoil cucreMaTHKe THIIOJIOrMUYEcKash KOHIENIHs O3Hadanaa HeoOXOIUMOCTh CPaBHEHUS
0cO0M C THUITOBBIM SK3EMIUIIPOM BHIA — TOJOTHNOM (THIHOBBIM 3K3eMILIsIpoM). ['omotun — 0cobb, 1Mo
KOTOpOi Buj ObUT BIlepBble onucaH. CpaBHEHHE MPOBOJWIOCH IO BHEUIHUM IMpHU3HAKAM, AOCTYIHBIM IS
HaOJr01eHNs1 0e3 pacuIeHEeHUs: 0COOH. DTO MO3BOJISIIO MOJIb30BATHCS MY3€HHBIMHU KOJUIEKIIMSIMH U CO3/1aBaTh
UX, COXpaHsisi royioTuribl. Eciii npu3Haku He yJaBajloch COOTHECTH HU C OAHUM U3 CYILECTBYIOIINUX BUIOBBIX
JIMarHo30B, TO 10 JAHHOMY OJK3EeMIUISIPY ONMCHIBajJCsS HOBBIM BHJI. Bmecre ¢ Tem B Bompoce o
npoucxoxaennu BuaoB K. Jlunneit, kak u k. Paii, npunepxkuBaiics KpearlmoHu3Ma, CYUTasi, 9TO Bce 0coOU
M000r0 BUJa CyTh MOTOMKH OJHOW IEpBOHAYAIbHO CO3/IaHHOW Hapbl U IOCJE aKTa TBOPEHUs Ha 3eMie He
MOSIBJISIJIICSI HU OJIMH HOBBIM BHJI.

B nepsoii monoBure XIX B. cTanu CKiIaabIBaThCS MPEACTABICHUS 00 M3MEHEHHH BUJA B IMPOIECCEe
pa3BUTHS KUBOUM Npupoabl. Bo3HuKIa munemma: 1ubo udvl 6e3 ssonoyuu, 1ubo 26oa0oyusa 6e3 6udos. Xau-
Baruct Jlamapk oTpuiian pealbHOCTh CyIIECTBOBAaHUS BUAOB. [IpOTHBONOCTABIISAS SBOMIOLNIO HEN3MEHHOCTH
BUJIOB, Jlamapk co3nan nomunarucmuueckyro konyenyuro euoa. Nomen — ums, Hazeanue. Buovl ne peanvhubi.
Cywecmeyiom moIbKO UX HA36AHUS, NPUOYMAHHbIE NHOO0bMU Ol COOCMBEHH020 YO0OCm8d, 8 npupooe
cywecmeylom monvko ocodbu. Y. JlapBuH B OJHMX BBICKAa3bIBAHUSAX CUUTAT HUX "MCKYCCTBEHHBIMU
MOHATUSAMH, NPUIYMAHHBIMU Pagy yA00cTBa", B IPYTUX — IPU3HABAI PEaTbHOCTh CYIIECTBOBAHMSI BUJIOB.

K kxonny XIX Beka cramu O4eBHAHBI HEIOCTATKU THIIOJIOIMYECKOr0 NOAXO0Ja: BBIACHMIOCH, YTO
KUBOTHBIE U3 PAa3HBIX MECT MOPOM XOTh U HE3HAYUTENILHO, HO JOCTAaTOYHO HAJEKHO OTJIMYAIOTCS JIPYT OT
apyra. B COOTBETCTBMM C yCTaHOBJICHHBIMH TpPaBWIAMH MM HaJ0 OBUIO TPUCBAUBaTh CTaTyC
CaMOCTOATENBHBIX BHIOB. UHMCIIO HOBBIX BHUJOB POCIIO JaBUHOOOpa3HO. Hapsimy ¢ 3TUM Kperuio COMHEHUeE:
CTOUT JIM PA3IUYHBIM TOMYJSIUAM OJIM3KOPOJICTBEHHBIX )KMBOTHBIX MPUCBAUBATh BUJOBOM CTATYC TOJBKO
Ha TOM OCHOBAaHHH, YTO OHHU CJIETKA APYT OT Apyra oriaudarorcs? GopMupoBaHHE B MEPBON MOJOBHHE XX
BEKa CHUHTETUYECKOW TEOPHH HBOJIOLMU TPUBEIO K TMEPECMOTPY psAlda OMPENSICHWH M KOHUCNIHA B
cucrematuke. Takum 00pa3oM, BO3HUKIIA MOMYJISIIMOHHAsS (OMOJIOTHYECKast) KOHIICTILNS BUIA.

buonocuueckasn xonyenyus éuoa. buonorndyeckas konueniws chopmupoBanack B 30-x-60-x romax
XX B. Ha 06a3e CHHTETUYECKON TEOPHH SBOJIIOIHMH U JAHHBIX 110 CTPYKTYpe BUA0B. C HanOOIbIIEH MOTHOTON
OHa pa3paboTraHa B kHUre Maiipa «300J10rH4ecKuii BUJ 1 3Bomonus» (1968).

Maiip chopMynupoBan OHOIOTHIECKYIO KOHIICTIIIUIO B BUJIE TPEX MyHKTOB:

1. BU/IBI OTIPEICTISIIOTCS HE PA3IMYUSIMH, 2 000COOJIEHHOCTHIO;
2. BUJIBI COCTOSIT HE U3 HE3aBUCUMBIX 0COO€H, a U3 MOMYJISNI;
3. BUJIbI ONPEAEIIAIOT, UCXO/d U3 MX OTHOLIEHUS K MONYJSLMSIM JAPYrux BUAOB. Pemrarommm

KPUTEPHUEM SIBISICTCS HE IJIOJJOBUTOCTD MPH CKPEIIMBAHNUH, & PEIPOTYKTUBHAS H3OJISIUS».

Takum 00pa3oM, COTJIACHO OWMOJOTMYECKOW KOHLEMIUH 6U0 — 9MO epynna (Qakmuyecku uiu
NOMEHYUATLHO CKPeWUBAIOWUXCL NONYISAYUL, PENnpOOYKMUBHO UZ0IUPOBAHHBIX OM Opyeux mMaxux oce
nonyayuil. DTy KOHIICTIIHIO TAaKXKE HA3bIBAIOT NOAUMUNUYECKO.

[TonoxuTenpbHOW CTOPOHOM OMOJOTMYECKOW KOHIEHIIMU SBJISETCS siCHas TeopeTudeckas 0asa,
Xopoio pa3paboTanHas B Tpyaax Maiipa U Ipyrux CTOPOHHHMKOB ATOW KOHIEMIMH. BMecre ¢ Tem, sTa
KOHIIETIIHSI HEMTPUMEHUMA JIJISl BUJIOB, PA3MHOKAIOLIUXCS TIOJIOBBIM ITYTEM H B MAJICOHTOJIOTHH.

Mopdonoruueckas KoHIENUS Buaa chopMupoBaiach Ha 0a3e THUIOJIOTHYECKOM, TouHee, Ha 0aze
MHOTOMEPHOT'O TIOJUTHIIMYECKOTO0 BHJA. B TOXe Bpems oOHa IMpelacTaBisieT COOOW Imar BIEpend, I10
CPaBHEHUIO C 3TUMHU KOHIICTIITUSIMH.

CormacHo €l BUA — 3TO COBOKYNHOCMb 0cobel, 001a0aruux HACIeOCMBEEHHbIM CX0OCMEOM
Mopghonocuueckux, Gusuorocuteckux U OUOXUMUHECKUX O0COOeHHOCmeU, CB80000HO CKPeUUBAOWUXCL U
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oarowux nio0osumoe noOMmoMcmeo, NPUCHOCOONIEHHBIX K ONPEOeNeHHbIM YCI08UAM HCUSHU U 3AHUMAIOUUX 8
npupooe onpeoeieHHyo 0o1acms — apea.

Takum o0Opa3oM, B COBPEMEHHOH JHTeparype OOCYXIAIOTCS W IMPUMEHSIIOTCS B OCHOBHOM JIBE
KOHUEMIHUU BUJA: Ouosocudeckas u mopgonocuieckas (maKcoHoMuiecKkast).

2. Kputepunu Bujaa

CoBpemeHnHast 6uosorust pazpadotana psji KpUTEpUEB, KOTOPHIE MO3BOJSIOT OTIMYATh OJUH BUJ OT
Apyroro (KpUTepUU — 3TO MPHU3HAKH, [0 KOTOPHIM BUIBI OTJIMYAIOTCS JIpyr oT Apyra). K HuM oTHOcsATCs
Mopghonocuueckuil, huzuonocuieckutl, OUOXUMUYECKUL, IKOJOSULECKUL, 2eocpaduuecKull, penpooyKmueHslil
u cenemuyeckuti. Cineyer OTMETUTh, YTO HU OJMH M3 TUX KPUTEPUEB B OTAEIBHOCTU HEIOCTATOYEH IS
OlpeneyeHus BUIA. DTO CBS3aHO C TEM, YTO OOJBIIMHCTBO BHUJOB SIBISICTCS IMOJUTUIHYECKUMH, T.€.
COCTOSIIIMMH W3 HECKOJIbKMX MOMYJISIUI, B Pa3IMYHONW CTENEHHU OTIMYAIOIIMXCA Ipyr oT apyra. [lostomy
YCTaHOBJICHHE BHJOBOW MPHHAUIEKHOCTH MPOBOJUTCS IO COBOKYITHOCTH BCEX WJIM OOJIIIMHCTBA
KpUTEpUEB.

Mopdghonocuueckuii kpumeputi. ITO OIUH U3 BAXHEHIIUX W JIPEBHEHIIMX KPUTEPUEB, B OCHOBE
KOTOPOTO JIEKUT CXOJICTBO BHEUIHETO U BHYTPEHHETO CTpOeHUs ocolelt ojHoro Buja. C ero noMoIbko JIErKo
OTIPEJICNIAIOTCSl 0COOM BHUA, KOTOPhIE HE SBJISIOTCS OJIM3KOPOJICTBEHHBIMH (KOIIIKa-cobaka u T. 1.). B Toxe
BpeMsl CYILECTBYIOT BH[bI, CXOJHble MOP(OIOTUYECKH, HO B NPUPOJE HAJESKHO pas3felieHHbIE
pPENpOAYKTUBHON H30JsIuEN (BUJbI-IBOMHUKK). Hampumep, 1Ba BuAa 4YEpHBIX KpbIC: Y OJHOTO BUJA B
kapuotune 38 xpomocoM, y Apyroro — 42. pyroil npuMep OTHOCUTCS K KOMILIEKCY BUJOB-IBONHUKOB,
npexae OOBEAMHSAEMBIX TI10J] Ha3BaHUEM «MaJSIpUIHBIA KoMmap» (Anopheles maculipennis). B oxaux
pernoHax OH MPEANOYUTAET KOPMHUTHCS Ha 4YEJIOBEKE, B JAPYTrUX — Ha JOMAIIHUX >KUBOTHBIX; B OJHHUX
palioHax OH Pa3MHOKAETCsl B COJIOHOBATOM BOJIE, B IPYTMX — TOJBKO B MpecHOM U T. 1. 3ydeHue nokasaro,
YTO CYILECTBYET HE OJMH, a IIECTh BUIOB-ABOMHUKOB. BHEIIHE OHM MMOYTH HEpa3IMYUMBI, U3BECTHBIE ITOKA
pa3Muus KacarTcs OCOOCHHOCTEH CTPYKTYpHI SUL, YHCIa U BETBUCTOCTH MIETUHOK Y JTUYMHOK. CII0KHOCTh
pa3jMueHusl TaKuX BHUJIOB CBS3aHAa CO CJIO)KHOCTBIO BBIIEJCHHMS WM HEyJOOCTBE HCHOJIb30BaHUS HX
JTUATHOCTUYECKUX Tpu3HakoB. Camu BUIBI-ABOMHHKK TPEKpacHO pa3OuparoTcs B  COOCTBEHHOM
"TakcoHOMHH". Yale BUIBI-IBOMHUKH BCTPEYAIOTCA CPEAM TPYII KUBOTHBIX, UCIONB3YIOMIMX IS MOUCKA
MOJIOBOTO MapTHEpa 3amax (HAaCeKOMBbIE, TPBI3YHbI) U PEXE — y T€X, KOTOPbIE MOJB3YIOTCA 3PUTEIBLHON U
aKyCcTH4ecKol  curHanmsanued  (nTunsl).KiecTbl eJI0BHK M COCHOBHMK  SIBISIIOTCA  OJHUM U3
HEMHOTOYHMCIIEHHBIX TPUMEPOB BHJIOB-IBOMHUKOB cpeau mntuill. OOHWTas COBMECTHO Ha 3HAYUTEIbHOU
Tepputopur, oxparbiBarolyto CeepHyto EBpony u CkaHIMHAaBCKMM TMOJYyOCTPOB, 3TH BHJABI HE
CKPEIMBAIOTCS Apyr ¢ ApyroM. Mopdonornueckue pasnuyusi MEXI1y HUMH, HE3HAUUTENIbHBIE M BeChMa
HEHAJICXKHBIE, BBIPAXKAIOTCS B pa3Mepax KIIOBa: y COCHOBUKA OH HECKOJIBKO TOJIIIIE, YeM Yy eJIOBUKA''

CrnenoBaTenbHO, sl OMpEACNICHUS BUJOBOM MPHUHAIJICKHOCTH OJHOTO MOP(HOIOTHYECKOTO
KpUTEpHUSI HENOCTAaTOYHO. B TOXKE BpemMsl 3TOT KPUTEPHU MOJHOCTBIO COXPAHSET CBOE 3HAYEHUE MU TIO
HACTOSIIIEE BpEMs, MOCKOJbKY H3yYEHUE BHUJOB BCEr/la HAUMHAETCS C ONHMCAHMS BHEIIHUX MPU3HAKOB
oco0eil.

Qu3zuonocuueckuil Kpumepui. B OCHOBE 3TOr0 KpUTEpHs JIEKHUT CXOACTBO BCEX IPOLECCOB
KHU3HEACATEIBHOCTH (IMUTAHUE, JIbIXaHUE, BBIJICIICHNE) Y 0cOo0ei oaHOro Buaa. Bmecte ¢ TeM MHOTHE BUIBI
XapaKTEepPHU3YyIOTCS CXOACTBOM HEKOTOPBIX (PH3UOJOTHYECKHUX IMOKa3zarenei. Tak y psaa apKTHYECKHX pbIO
WHTEHCHUBHOCTH OOMEHA U 00111asi aKTUBHOCTb TaKHUE JKe, KaK y PbIO, OOUTAIONINX B TPOIMUYECKUX BOJAX.

Buoxumuueckuii kpumepuii. OCHOBaH Ha CpPaBHEHMM OPTraHUYECKUX MAKpPOMOJIEKYN Yy pa3iMuHBIX
BUJIOB, B TIepBYyIO ouepens, cpaBHenun JIHK u 6enkos. Ilo cxoactBy B crpoenun IHK u GenkoB mMoxHO
CYIUTh O TOM, HACKOJIbKO OJM3KUMHU B CUCTEMAaTUYECKOM OTHOILEHUH SIBISIIOTCS T€ WK MHBIE BUbl. OHAKO
B PsIJIe CIIy4aeB 3TOT KPUTEPHUM TaKKe SIBIISETCS HEJOCTATOUYHBIM.

Oxonocuueckuii kpumepuu. B OCHOBY 3KOJOIMUECKOTO KpUTEpHUs MOJO0XKEHAa MPUCIOCOOIEHHOCTh
KaXX1I0r0 BHJA K OIpeJIeIeHHBIM 3KojorudyeckuM (axktopam. Hampumep, Oenbiii MeaBeb NpucnocoOeH K
OJTHUM 3KOJIOTHUYECKUM (hakTopaM, Oyphlil - K IpyruM. B Toke Bpemsi HECKOJIBKO BHIOB MOTYT 3aHHUMAaTh
OYEHb CXOJHBIE HKOJIOTMYECKME HMIIM, a BHYTPHM BHJA 4YacTO OOHApY>KMBAETCS H3MEHYMBOCTH I10
9KOJIOTUYECKUM MPEATNIOUYTEHUSIM.
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Teoepaghuueckuti kpumepuii. ITO TEPPUTOPHs, HA KOTOPOM OOWTAeT MaHHBIA Bun (apean). Y
HEKOTOPBIX  BMJIOB-3HIEMHUKOB apeajl HeOOJIbIIOW, €CThb BHJBI-KOCMOIIOJIUTHI, PACIPOCTPaHEHHbIE
noBcemecTHO. Ho apeansl MHOrMX BUAOB HEPEKPBIBAIOTCS, a OT/EIbHbBIE MOMYJISILMM OJHOTO BHJIA MOTYT
OBITh OTAENEHBI APYT OT JPYyra 3HAYUTEIbHBIMU PACCTOSHUAMU. [103TOMY 3TOT KpUTEpHii TaKKe HE SBIAETCS
PEIIAOLIIM.

Penpooykmusnvui  kpumepui. Haunbonee CymecTBEHHONW XapakTEPUCTHKOM BHIA  SIBISICTCS
HECKPEIIMBAEMOCTh €ro ¢ JApyrumMu Bujgamu. OJHAKO HUMEIOTCS MPUMEpPbl HapylIeHHs OapbepoB
HECKPEILIMBAEMOCTH, Ha0JII0/IaeMbIX IPU MEKBUJIOBOM THOPUIN3AIIH.

T'enemuueckuii kpumeputi. OTpaxaeT XapaKTepHBIN 1 KaXJIO0TO BHJIa Ha0Op XPOMOCOM, CTPOTO
OTIpPEeNICJICHHOE MX YHCIIO, pasMepbl U GopMy. ITO OJUH M3 BaXHEUITNX KpuTepueB. OcoOM pa3HBIX BHIIOB
UMEIOT pa3Hble HAOOPBI XPOMOCOM, TIOATOMY OHH HE MOTYT CKPEIIMBATHCS M OTPaHUYEHBI APYr OT Apyra B
NPUPOJHBIX  YCIOBUSX. Tak, aHaau3 XPOMOCOMHOro Habopa TMO3BOJIMJI  pa3[eNIUTh  Mpexse
BOCIIPUHUMABIIHNICS KaK €IWHBIA BHJ TIOJEBKH OOBIKHOBEHHOW Ha 4 Bua: OOBIKHOBEHHAsl moJjieBka 46
XpPOMOCOM, BOCTOYHOEBpOIEHCKas — 54 XpOMOCOMBI, KUpru3ckasi — 54 XpoMOCOMBI, HO UHOW MOP(OJIOTHH,
YeM y BOCTOYHOEBPONEHCKON TMOJEBKH, U 3aKacmuiickas — 52 xpoMmocombl. K cokaneHuto, 3TOT KpUTEPHid
TaKKe He SIBJIIETCS YHUBepcallbHbIM. BeTpedaroTes cirydan, Korjia OTHOCUTEIbHO JaJlleKue BUJIbI (HapuMep,
MOYTH BCE MPEJCTABUTENIM CEMEHCTBAa KOIIAYbUX) UMEIOT OJMHAKOBbIE KapuoTunbl. C Apyroi CTOPOHBI,
JIOKaJIbHBIE MOMYJIALMU OJHOTO BHJA (HampuMep, OOBIKHOBEHHOM Oypo3yOKHM) MOTYT 3HAaYUTEIbHO
pazinuuaThCes 1o yucity u popme xpomocoMm. [ToaTomy 3TOT KpuTEpHii TakKe HE MOXKET CUUTATHCS TJIABHBIM.

3. B mpupone kaxaplii CyIeCTBYIOIIMKA BHJl TIPEACTABISET COO0M CIIOKHBIA KOMILIEKC WJIU JIa)Ke
CHCTEMY BHYTPUBHUJOBBIX T'PYIII, KOTOPbIE OXBATHIBAIOT OCOOEH CO CHEelM(pHUUECKUMHU YepTaMu CTPOEHUS,
¢uznosioruu u noseaeHus. TakiuM BHYTPUBUJOBBIM 00bEIUHEHUEM 0COOEH U SIBIISIETCS MOMYJISTIHSA.

CnoBo  «momynsimusi»  MPOUCXOJUT OT JIATUHCKOTO  «IIOMYJIOC» — HapoJ, HaceJIeHHe.
CrnenoBaTenbHO, MOMYJISIIIASI — COBOKYITHOCTb >KMBYIIMX Ha OIpPEAEJICHHON TEPPUTOPHH 0CcOOei OJIHOro
BUJIA, T.€. TAKUX, KOTOPBIE CKPEIIMBAIOTCS TOJIBKO JApyre Apyrom. TepMUH «ITOMYJISALUSI» B HACTOAIIEE BpeMs
UCTOJB3YIOT B Y3KOM CMBICIE CJIOBAa, KOTJa TOBOPSIT O KOHKPETHOM BHYTPUBHIOBON TI'PYHNIHPOBKE,
HACEIIIONIEH OmpeleNeHHBI OHOTreoeH03, H IIUPOKOM, OOMIeM CMbIcie — s 0003HA4YeHUs
000COOJICHHBIX TPYII BU/Ia HE3ABUCHUMO OTTOTO, KaKyl0 TEPPUTOPHIO OHA 3aHMMAET U KaKyl0 F€HETHYECKYIO
nHOPMAIUIO HECET.

UneHsl OHOM MOMYJSALMK OKA3bIBAIOT APYT HA Jpyra HE MEHbIEe BO3JCHCTBHE, YeM (DHU3HUYECKUE
(akTOpBI CpeIbl WK Jpyrue 0OUTAIONINEe COBMECTHO BU/IbI OPTraHU3MOB. B MOMysIusIX MpOsBIISIOTCS B TOM
WIM WHOW CTeneHHW Bce (DOPMBI CBsI3eH, XapaKTepHbIC Ui MEXKBHJIOBBIX OTHOIICHHH, HO Hambojee SPKO
BBIDOKEHBl MYTYyaJHCTHYeCKHe (B3aUMHO BBITOJHBIE) U KOHKYpPeHTHbIe. llomymsuuum MoryT OBITh
MOHOJIUTHBIMU MJIM COCTOSITh U3 TPYIITUPOBOK CYyOMOIMYNISIIMOHHOTO YPOBHS - ceMeii, KJIaHOB, CTajl, CTail 1
T.n. OObeArHEHNE OPraHU3MOB OJHOTO BHU/A B MOIYJSAIMIO CO3/1a€T KAYECTBEHHO HOBBIE CBOHMCTBa. Ilo
CPaBHEHHIO CO BPEMEHEM JKU3HH OTAEJIbHOTO OpraHu3Ma MOMYJISLKs MOKET CYIIECTBOBATh OYEHB JIONTO.

Bwmecre ¢ Tem momyssiusi 06Ja1aeT CXOJICTBOM C OPraHM3MOM KaK OMOCHCTEMOM, TaK KaK MMEET
OTIPENICJICHHYIO CTPYKTYPY, LIEIOCTHOCTh, TEHETUYECKYIO MIPOrpaMMy CaMOBOCIIPOU3BEICHHSI, CIOCOOHOCTH K
aBTOpE TYJLMHU W ajantauuy. B3auMmoaeicTBue Jtoeld ¢ BUJIaMU OPraHU3MOB, HaXOJALIUXCS B Cpene, B
MPUPOTHOM OKPYKEHHH HIIM TOJl XO3SMCTBEHHBIM KOHTPOJEM YEJIOBEKa, OMOCPENyeTCs OOBIYHO dYepes
nonyJiasiuuu. BakHO, 4YTO MHOTME 3aKOHOMEPHOCTH IMOMYJIALIMOHHON 3KOJIOTMH OTHOCSTCS M K MOMYJISLIUAM
YesioBeKa.

IMonynsiums sBISETCS TEHETUYECKOM EIAVHMIEH BHAA, HW3MEHEHMS KOTOPOM OCYILECTBISET
sBosroLMs BUAa. Kak rpymnna coBMecTHO OOMTArOMUX 0CO0EH OJHOTO BHJIA, MOMYJISIMS BHICTYIAET MEpPBOH
HAJIOPTaHU3MEHHON OHMOJOTHYECKON MaKpOCHCTEMOW. Y TMOMYJSIUN MPUCTIOCOOUTENIbHBIE BO3MOKHOCTH
3HAYUTEJBHO BBIIE, YEM Yy COCTaBISIOUIMX ee WHAUBHIOB. [lomymsuus kak Ouojoruueckas eaMHHUIA
o0JasaeT onpeeIeHHBIMUA CTPYKTYPOU U () YHKITHSIMH.

CTpyKTypa momyJsiliié XapaKTepU3yeTCs COCTaBJSIOIIMMHU €€ 0COOSIMU M UX PACIpEe/ieIeHUEM B
MIPOCTPAHCTBE.
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DYHKIHM MOMYJISIHMU AHAJOTHMYHBl (QYHKIUAM JIpYyTUX Ouojoruueckux cucteMm. Mm cBoiicTBeH
pOCT, pa3BUTHE, CIOCOOHOCTH MOJJIEPKUBATh CYIIECTBOBAHHE B IOCTOSHHO MEHSIOIIMXCS YCIIOBUSX, T.€.
MOMYJIALKMU 00J1aJJal0T KOHKPETHBIMU T€HETUYECKMMHU U KOJIOTHYECKUMHU XapaKTepPUCTUKAMU.

B nmonynsuusx eHCTBYIOT 3aKOHBI, MO3BOJIAIOIINME TaKUM OOpa3oM HCIIOJIb30BaTh OTPAHUYEHHBIE
pecypchl cpesbl, 4TOObl OOECHeuuTh OCTaBlieHHE MOTOMCTBAa. [lomymsiuu MHOTHMX BHIOB 00Ja1at0T
CBOWCTBaMHU, MO3BOJISIIOIIMMU UM PETYIUPOBATH CBOIO YUCICHHOCTb. [loaepxanue onTUMalbHONW B TaHHBIX
YCIIOBUSIX YMCICHHOCTH Ha3bIBAIOT TOMEOCTA30M IOIYJISIINH.

Takum oOpa3om, TOMYNSAIUMH, KaK TPYNIOBbIE OO0OBEAMHEHHS, OONANAIOT PSIOM ClenU(DHIECKHX
CBOICTB, KOTOPBIC HE MPUCYIIN KaKIOW OTACIBHO B3sATOM 0coOU. OCHOBHBIE XapaKTEPUCTHUKU TOMYJISIUN:
YHCIICHHOCTb, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, TEMIT POCTA.

[Momynsiu  CBOMCTBEHHA OmMpe/eNieHHas opraHu3anus. PacmpenerneHue ocoOell 1Mo TeppUTOpPHH,
COOTHOIIEHUSI TPYMNIl IO IOJIy, BO3pacTy, Mopdonoruyeckum, (GU3MOIOrMUECKUM, IOBEJCHUYECKUM U
TeHETUYECKHM OCOOEHHOCTSIM OTPaKaloT CTPYKTYPY monyasiuun. OHa popmupyercsi, ¢ OJHON CTOPOHBI, Ha
OCHOBE 00IINX OMOJOTHYECKUX CBOMCTB BUA, & C IPYrOl — IO BIUSIHUEM aOMOTHYECKUX (aKTOPOB CPeIbl
u nonmyisiui  Aapyrux BujoB. CTpyKTypa MNONYJSIMM HMEeT, CleA0BaTelbHO, HPHUCIIOCOOUTEIbHBIN
Xapakrep.

AnanTuBHbIE BO3MOXKHOCTH BHJA B I€JIOM KaK CHCTEMbl MOMYJSIIUNA 3HAYUTENIBHO IIHpE
MPUCTIOCOOUTENILHBIX OCOOEHHOCTEH KaXK/10H KOHKPETHOM 0COOH.

KonTpoJibHbIe BONpochI:

1. [aiiTe onpeaeneHre MOHSITUIO «BUI».

2. [aiite onpeeneHUE MOHATHUIO IO YIISIIIHSI».
3. Uro Takoe kputepuu Buaa? Ilepeurcnure ux.

Tema Bopb0a 3a cymecTBoBaHue n ee GopMbl
Ilian:
1. Ilonsitue 60pLOBI 32 CylIeCTBOBaHUE.
2. Xapakrtepucruka ¢opM 60pb0ObI 32 CylleCTBOBaHUE

Pa3mpInuisist 0 MexaHM3Max M ABIKYIIUX CHJIaX ABoJtonuH, Y. JlapBUH MpHILeN K MPEACTABICHHIO O
bopvoe 3a cyuwjecmeosanue. DT0O OJTHO U3 IICHTPAIBHBIX MOHATHI Teopuu dBotonuu, Y. JlapBuH oOparun
BHUMaHHE HAa TO, YTO BCEM XXHMBBIM CYILIECTBAM IIPHUCYIIA CIOCOOHOCTb MPAKTHUECKH «OE3rpaHUYHOIO»
pasmHoxeHusi. Camka ackapuabl, HanpuMmep, naeT 200 ThICSY sUIl B CYTKH, cepasi Kppica 5 TOMETOB B T'OJl, B
cCpefiHeM IO 8 KPBICAT, JOCTUTAIOLIMX IOJIOBOM 3pENOCTH K TPEXMECAYHOMY BO3PACTy, B OJHOM ILIOJE
KyKYHIKUHBIX clie30k He MeHee 186 OOO cemsH. CocOOHOCTH K OBICTPOMY Pa3MHOXEHHUIO NMPUBOJUT K
BO)XHBIM IIOCJIEACTBUSM: C POCTOM YHCIEHHOCTH OOOCTPUBIIEHCS KOHKYPEHIIMM 32 PECypChl BO3pAcTaeT
BEPOSTHOCTD TIOSIBJICHHSI HOBBIX MYTAIlUil U CO3[ACTCS «JABJICHUE JKU3HU», BCIEJICTBHE YETO MPOUCXOIUT
Ooppba 3a cymecrBoBanue. Y. J[apBUH HEOJHOKPATHO MOAYEpPKUBANI, 4TO OOppOa 3a CyLIECTBOBAaHHME He
CBOJIUTCS K PSIMOI CXBaTKe, OHA MPECTABIISET COOOU CI0KHBIE 1 MHOTOOOPa3HbIE OTHOIIEHUS! OPTaHU3MOB
BHYTPH OJIHOTO BUJA, MEKAY Pa3HBIMU BHJIaMU U C HEOPTAHUYECKOU MPUPOAOH. «Sl TOIDKEH MpenynpeanTh,
— niucan J[apBuH, — YTO IPUMEHSIO STOT TEPMUH B IIUPOKOM, METapOPHUIECKOM CMBICIE... [Ipo 1ByxX cobak
WIM BOJIKOB B T'OJIOJTHOE€ BPEMsI MOXKHO C ITOJIHBIM IIPAaBOM CKa3aTh, YTO OHU OOPIOTCS IPYr C APYroMm 3a
MUIIY ¥ TEM caMbIM 3a ku3Hb. Ho mipo pacreHue, pactyuiee Ha "Kparo MyCThIHU, MOXKHO CKa3aTh* YTO OHO
Oopercs 3a )KU3Hb IPOTUB 3acyxu». Harpanoit B 60pb0e 3a cyliecTBOBaHUE SBIISETCS )KU3Hb U BO3MOXHOCTh
ee MPOJIOJDKEHUS B Uepe/ie MOCIeAYIOIINX TOKOJICHUH.

®opMmbl 00pbOBI 3a cymiecTBOBaHUE. JlapBuH pazmuuan Tpu ¢GopMbl OOpbOBI 3a CYIIECTBOBAHUE:
BHYMPUBUO0BYTO, MEAHCBUA0BYIO0 N HOPbOY ¢ HeONACONPUAMHBIMU YCIIOBUAMU HeopeaHuyecKol npupoosl. Hau-
Oosiee HaNpsDKEHHAsE U3 HUX — GHYMpuUeuooeas 6opvoa. SIpkuil mpuMep BHYTPUBUIOBOW OOpbHOBI —
COCTSI3aHUE MEXJYy OJHOBO3PACTHBIMU JEpEBbIMU XBOWHOro Jjeca. Camble BBICOKHE JEpEBbSI CBOUMHU
IIMPOKO PACKUHYTHIMH KPOHAMM II€pEXBATHIBAIOT OCHOBHYIO MAacCy COJIHEYHBIX JIyded, a HMX MOIHas
KOpHEBas cucTeMa IOIJIOIIAET U3 MOYBbl PACTBOPEHHbIE MUHEpAIbHbIE BEIIeCTBA B yuiepO Oosee ciabbiM
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cocensiM. BuyrpuBumoBas O6opb0a 0COOEHHO OOOCTpSETCS MNPU TMOBBIMIEHWH TUIOTHOCTH TOMYJISAIINAM,
HampuMep NpU OOMJIMM NTEHIIOB Y HEKOTOPBIX BUJOB MNTHUIl (MHOTHME BH[bI YaeK, OypeBECTHHMKH) Ooiee
CHJIbHBIE BBITAJIKUBAIOT U3 THE3/1 OoJjiee cnalbiX, 00pekas uxX Ha Tu0elb OT XUIIHUKOB HIIM T0JI0/1A.

Mexceuoosasn 00pvba MOXET TPOSBIATHCA B pa3audHbIX (Qopmax, Hampumep B (opme
COpPEBHOBaHUs (KOHKYPEHIIMHU) 3a MUILY WIM UHBIE pecypchl WU B (hOpME OJHOCTOPOHHEIO HUCIOJIb30BaHUS
OJHOTO BuJa ApyruM. Harnmsauelii npumep KOHKYpPEHIMH 32 MMILY JA0T XUIIHUKUA a(QpUKAHCKUX CaBaHH
(remap/pl, JIbBBI, THEHBI, THEHOBBIE COOAKH U JIp.), KOTOPbIE HEPEAKO OTHUMAIOT IPYT Y Apyra HOWMaHHYIO U
youryto 100sray. YacTo 00BEKTOM COPEBHOBAHMS SIBIISIOTCS TIPHUBJICKATEIbHBIE MecTooOuTanusa. Hampumep,
B OoppOe 3a MeCTO B IOCEJIEHUSX YeIOBEKa cepas Kpbica, Oosee CUiIbHAs U arpecCUBHAas, CO BPEMEHEM
BBITECHUJIA YEPHYIO, KOTOpasi B HACTOSIIEE BPEMsI BCTPEUASTCsl JIUIIb B JIECHBIX PailOHAX WM B MyCTHIHSIX.
3aBe3eHHas B EBpory amepukaHcKast HOpKa BBITECHSIET aOOpUreHHBIN eBponeiickuil Bua. Onaarpa (BbIXoern
n3 CeBepHOMl AMEPUKH) MEPEXBATHUIIA YACTh PECYPCOB, UCIOJIb3YEMbIX paHEe MECTHBIMU BUJIAMU, HAITpUMEP
pycckoil BbIXyXosbio. B ABcTpaiuu OOBIKHOBEHHAs Mueia, KOTOPYH NMPHUBE3IM U3 EBpormbl, BeITeCHUIIA
MaJIEHbKYIO TY3€MHYIO, HE HUMEIOLIYIO XKaJla.

Jpyrue nposiBIeHus: MEXBHUI0BOW 00pbObI — CII0’KHBIE B3aUMOOTHOIICHHU S, PA3BUBAIOIINEC MEXKY
XHUIIHUKAMU U KepTBaMU (TUTP U KabaH, BOJK U KOCYJIsl, CYaK U yKJes U T. [I.), Tapa3uTaMu U X03€BaMu
(BCEBO3MOXKHBIE CIIy4ad 3KTO- M 3HJONapa3uTu3Ma). B ciydasx, Korja XMIIHUKU CPaXKarOTCs C KEepTBAMHU
WIM IPBI3yTCs U3-3a A00BIYM, 60ph0a BhIpakaeTcsi B HEMOCPEACTBEHHOM cxBaTke. C TOUKU 3pEHMSI IBOJIIOLIUN
BaXHBIM CJIEICTBUEM MEXBHUJOBBIX B3aUMOOTHOILICHUH SBJSIOTCSI COTJIACOBAHHBIE SBOJIIOIIMOHHBIE
M3MEHEHUs! B3aUMOJCHCTBYIOIIMX BHIOB. Y XWIIHHKA, HANpuUMep, MOSBISIOTCS H3OLIPEHHbIE CPEJCTBA
HamnaJeHus: — KIIbIKH, KOT'TH, ObICTpbIE JBM)KECHHUS, IOJCTEpEraroliee MoBeJIeHue, y KepTB — HE MEHee
U30IIpeHHbIe (OPMBI 3aIIUTHI — BEILIECTBA, JENAIOIIME HX SAOBUTHIMH, MACKUpPOBOYHAs OKpAacCKa,
BBICTABJICHHE OXPaHbI U IIp.

Tpetbst dopma OOpbOBI 3a CyIIECTBOBAaHHE — 0OOpbOa ¢ HeOAAZONPUAMHLIMU GHEUWIHUMU
yenosuamu. OakTopbl HEKUBON MPUPOBI OKA3bIBAIOT HEMOCPEICTBEHHOE U OIOCPEOBAHHOE BIUSHUE HA
3BOJIIOLIMIO KUBOTO. IIpo pacTeHuss B MycThIHE TOBOPSAT, YTO OHM «OOpIOTCS C 3acCyXOil», UMes B BUAY
pa3BUTHE Y HUX MHOTOYHUCIIEHHBIX MPUCIOCOOICHHMA, CIOCOOCTBYIOMUX TOOBIBAHUIO BOJBI U MUTATEIBHBIX
BEIIECTB U3 MOYBHI (0c00asi KOpHEBas CHUCTEMAa) WJIM CHUIKCHHIO MHTEHCHMBHOCTH TpaHCHHpanuu (ocodoe
CTPOCHHE JHCTHEB). Y CIOBHS HEOPraHMYECKOTO MHpa OKAa3bIBAIOT 3HAUMUTEIBHOE BIHMSHUE HAa JBOJIOIUIO
OpPraHM3MOB HE TOJBKO caMH TO ce0e, WX BIMSHHE MOXET YCWJIMBATh WJIH OCIA0NsITh BHYTPH- H
MEXBHJIOBbIE B3aUMOOTHOIICHHS. [Ipy HegoCTaTKe TEPPUTOPHH, TEIIa WM CBETa BHYTPHUBHIIOBas O0pnOa
obocTpsiercs, ¥ Ha000POT, MPU U30BITKE HEOOXOIUMBIX JIJIS )KU3HU PECYPCOB OCIIa0EBACT.

KoHTpoabHBIE BONIPOCHI:

1.Ilepeuricnute oCHOBHBIE POPMBI OOPHOBI 3a CYIIECTBOBAHHUE.

2.Kakwue (hakThbl MO3BOJISIFOT TOBOPUTD O «IaBICHUH KU3HU»?

3.Ilouemy BHyTpHBHAOBas Oopb0a SBISETCS caMOW HampsoKeHHOW ¢opmoil  OOpbrOBI 32
CylIeCcTBOBaHuUE?

Tema Makpo3BoJIIOIUS, €€ J0KA3ATEJIbCTBA

ILnan:

1. IlonsATHE MaKPO3BOIIOLMH.

2. Jloxa3aTejbCTBa MAKPOIBOJIIOLMH.

3. T'1aBHbIe HANIPABJICHHS IBOJIOLMH OPraHMYECKOr0 MUPA.

[Ipouecc 06pa3oBanus U3 BUIOB HOBBIX POJIOB, U3 POJIOB — HOBBIX CEMEICTB M TakK Jajiee Ha3bIBalOT
MaKkpo3leoawyuei.

MakposBooniuss — HaJABHI0Bas 3BOJIIOLMS, B OTIWYHME OT MUKPOIGONIOWUU, TIPOUCXOAAIICH
BHYTPH BUJa, BHYTpU ero nomyisiuuid. OHaKo NPUHIMIHAIBHBIX Pa3InYMi MEXAY STUMHU IIPOLIECCAMH HET,
TaKk Kak B OCHOBE MAaKpOAIBOJIOLMOHHBIX IPOLIECCOB JIeXkKAT MHKPOAIBOJIOLUOHHBIE, B MakposBotonun
JNEUCTBYIOT Te ke ¢akTopsl — Ooppda 3a CyIIecTBOBaHHWE, €CTECTBEHHBIH OTOOpP M CBS3aHHOE C HUM
BbIMHMpaHue. MakposBomonus, TaK K€ KaKk  MHKPOIBOJIOIMS, HOCUT  JIMBEPreHTHBIM  Xa-
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pakTep.MakposBOJIOLIMS TPOUCXOAUT B UCTOPUYECKH T'PAHIUO3HBIE MPOMEKYTKH BPEMEHH, [MO3TOMY OHa
HEJIOCTYIIHA HEMOCPEICTBEHHOMY u3yueHuto. HecmoTpss Ha 53TO, Hayka pacrosiaraerT MHOXECTBOM
JI0Ka3aTebCTB, CBUETENCTBYIOIINX O PEATbHOCTH MAaKPO3BOIIOIIMOHHBIX ITPOLIECCOB.

ITaseoHTOI0rNYECKHE JOKA3aTEIbCTBA MAKPOIBOJIIOLIMH. BaMm yXe N3BECTHO, YTO MaJICOHTOJIOTUS
M3y4aeT HCKOIMAeMble OCTAaTKH BBIMEPUIMX OPraHU3MOB U YCTaHABIMBAET MX CXOJCTBO M pa3IMyus C
COBpEMEHHBIMU oOpraHusMamu. IlaneoHTonornueckue JaHHbIE MO3BOJSAIOT Y3HAaTh O PACTUTEIBLHOM U
KMUBOTHOM MHpE MPOIUIOr0, PEKOHCTPYMPOBATHh BHEIIHHI TOJUK BBIMEPUIMX OPraHU3MOB, OOHApPYKUTh
CBSI3b MEX/ly IPEBHEUIIUMH Z COBPEMEHHBIMU MPEACTABUTENSAMHU (HIOPHI U (PayHbI.

VY6enuTenbHble 10Ka3aTeNbCTBA U3MEHEHHM OpPraHMYeCcKOro MHpa BO BPEMEHH JIa€T COIOCTaBIICHHE
HCKOIIAa€MbIX OCTaTKOB M3 3€MHBIX IUIACTOB PAa3HBIX T'€0JOTMYECKUX 3M0X. OHO MO3BOJSET YCTAHOBUTH
MOCJIEIOBATEIbHOCTh BOSHUKHOBEHUS M PA3BUTHUS Pa3HbIX TPyNN OpraHU3MoB. Tak, Hampumep, B CaMbIX
JPEBHUX IJIACTaX HaXOJAT OCTATKU IPEJCTaBUTENEeH TUIIOB O€CIIO3BOHOYHBIX KHBOTHBIX, a B 00JIee MO3JHIX
I1acTax — yXe K OCTaTKM XOpJOBbIX. B emre 6osiee MOJIO/IBIX T€OJOTMUECKUX TUIACTaX COJIEPIKATCSl OCTATKU
KUBOTHBIX M PACTEHUH, OTHOCALIMXCS K BUJAM, IOXOXKUM Ha COBPEMEHHBIE.

JlaHHbIE MAJIEOHTOJIOTMU J1al0T OOJIBIIONW MaTepHaj O MPEEMCTBEHHBIX CBA3SX MEXIY pa3IU4YHBIMU
CHUCTEMaTHYECKUMHU TpylnamMu. B ogHHMX cioyyasx yJqaloch YCTaHOBUTH HepexoOHble (hopmbl MEXIy
NPEBHEHIIMMHU:  COBPEMEHHBIMH  TpyNIaMd  OpPraHu3MoOB, B  JIPYyITMX —  pPEKOHCTPYHPOBATh
dunozenemuyeckue psaowl, T. €. psAbl BUAOB, OCIEI0BATEILHO CMEHSIOIIMX OJUH JIPYTOH.

Hckomaembie nepexoansie hpopmbl. Ha 6eperax CeBepHoii J[BuHbBI ObITa HalijieHa TPyIIa 3Bepo3yO0bIX
pentunuii. OHM COBMEIANIM NPU3HAKM MIIEKONUTAIOUIMX M IPECMBIKAIOIIKXCS. 3Bepo3yOble pPENnTHINU
HUMEIOT CXOJICTBO C MJIEKONMTAIOIIMMHU B CTPOEHUM dYepena, MO3BOHOYHMKA W KOHEYHOCTEH, a TaKkKe B
JiefIeHUH 3yOOB Ha KJIBIKH, PE3Ibl U KOPEHHbIE.

Bonpiioit mHTEpEC C SBOJIIOIMOHHON TOYKM 3pEHUS MPENCTaBISET HAXOAKa apXeomnTepukca. ITo
KMBOTHOE BEJIMYMHOM € roiy0si MMeJI0 NMPU3HAKU NTHUIBI, HO COXPAHSJIO €IIe YepThl MPECMbBIKAIOIIUXCS.
[Ipy3naku nTHII: 3agHUE KOHEYHOCTH C I[€BKOM, HajguuMe T1epheB, oOmuid Bun. IlpusHaku
MIPECMBIKAIOIIMXCSA: JUIMHHBIA psJl XBOCTOBBIX IIO3BOHKOB, OpIOIIHBIE pedpa U Hajauuue 3yOOB.
ApXxeonTepuKc He MOT OBITh XOPOIINM JIETYHOM, TaK KakK y HEero ciabo pa3BUTHI TpyaHAs KOCTh (0€3 Kuis),
TPYJHBIE MBIl U MBIl KPbUIbEB. [103BOHOUHUK M pedpa HE SBISUIMCH JKECTKOH KOCTHOW CHCTEMOW,
YCTOHYMBOM MPH TMOJIETE, KaK Y COBPEMEHHBIX MTHIL. APXEONTEPUKCa MOXKHO CUMUTATh MEPEXOTHON (opMOi
MEX]ly TpeCcMBIKaIOIUMHUCA 1 nTunamu. [lepexomusie Gpopmbl coueTaroT B ceOe OJHOBPEMEHHO MPU3HAKU
KaK JIPEeBHHX, TaK U 0oJiee IBOJIIOIMOHHO MOJIOJBIX TpyIil. Ele oJHUM NMPUMEPOM CIyXKaT UXTHOCTETH —
nepexoHas popmMa Mex1y MPECHOBOJIHBIMH KUCTETIEPHIMU PI0AMU M 36MHOBOIHBIMH
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®unorenernueckue psaasl. [lo nenomy psay rpynn *KUBOTHBIX M PAaCTEHUH MaJCOHTOJIOTaM YAaloCh
BOCCO3/1aTh HENPEPBIBHBIE Psi/ibl (POPM OT JPEBHEUIIMX /10 COBPEMEHHBIX, OTPAXKAIOIINE X SBOIOIMOHHBIE
n3MeHeHus. OredectBeHHbId 30070r B. O. Koeaneeckuii (1842—1883) Boccozman (umoreHeTHUECKUA
psa somaznei. 9T U3MEHEHHUS SIBIJIMCH CIIEICTBHEM M3MEHEHMM o0pasa >KU3HU JIolIaju, Nepeulenmei Ha
MUTaHUE HUCKJIIOYUTEIBHO PACTUTEIbHOCTHIO, B MOMCKAX KOTOPOH ObLIO HEOOXOAMMO IepeMelaThcsl Ha
Oompiue paccTostHus. CUUTaeTCs, YTO Ha BCE TH SBOJIOIUOHHBIE ITpeodpa3zoBanus yuio 60—70 MiH JeT.

IMOpHOJIOTHYECKHE I0KA3aTeIbCTBA MAKPOIBOIIONNH. Y OeIUTelIbHbIE JOKa3aTeIbCTBA CTEIIEHU
pOICTBA MEXJAYy OpraHu3MaMH MpeJCTaBiIsgeT SMOpPUOJIOTHSA, H3y4arollas 3apoibIIIEBOE pa3BUTHE
opranu3moB. Emie Y. JlapBuH OTMETWJI HajluyMe B3aMMOCBA3EH MEXAYy WHIUBUIYAIbHBIM pPa3BUTHEM
opraHu3Ma (OHmoOzeHe30m) W UX DBOIIOLUOHHBIM pa3ButueM | gpunozeneszom). Itn cBsizu ObuH
MOJIPOOHO U3YyUEHBI MOCIEAYIOUIMMH UCCIIE0BATEISIMHU.

[Tonasnsiroriee OOJIBIIMHCTBO OPTaHM3MOB PA3BUBAIOTCSA M3 OIUIOAOTBOpPEHHOTO sitna. Ilpocienum
MOCJIeIOBATeNIbHbIE CTaJUU PA3BUTHS 3apOJbIIICH DPBHIObI, SLIEPUIbl, KPOJIMKa, YeJOoBeKa. YAMBHUTEIbHOE
CXO/ICTBO Kacaercsi (OpMBbI Tesa, HAJTMYMsI XBOCTA, 3a4aTKOB KOHEUHOCTEH, KabepHbIX KapMaHOB 110 O0oKam
IJIOTKM. B0 MHOrom cxojHa Ha 3TUX paHHUX CTAIUSAX W BHYTPEHHsS OpraHM3alus 3apojblimeil. ¥ Bcex
CHayaJa MMeeTCsl XOpJa, 3aTeM MO3BOHOYHMK M3 XPSIIEBBIX MMO3BOHKOB, KPOBEHOCHAs CHUCTEMa C OJHUM
KpyroM KpoBooOpaiieHus (Kak y pbl0), OJJMHAKOBOE CTPOECHHUE MOYEK U JIp.

[To mMepe pa3BUTHS CXOJCTBO MEX]Y 3apOo/IblIaMu ociaabeBaeT, Bce 0oJiee YeTKO MPOSBISIFOTCS YEPTHI
TeX KJIACCOB, K KOTOPBIM OHHU MNPUHAAIEKAT. Y SIIEpUIbl, KPOIMKAa U 4YeJloBeKa 3apacTaroT >kabepHble
KapMaHbl; Yy 3apoJiblllla YeJOBeKa OCOOEHHO CHJIBHO PAa3BUBACTCSI T'OJIOBHOM OT/EIN, BKIIOYAOLIUI MO3T,
(bopMUpPYIOTCS MATUIIATBIE KOHEYHOCTH, a y 3apojiblieil ppiObl — 1uiaBHUKU. [lo Mepe sMOpHOHaNIbHOTO
pa3BUTHUSL MOCIIEI0BATENBHO MPOUCXOTUT PACXOKJIEHUE MPU3HAKOB 3apoJiblleii, MpHOOPETAIONUX YEepPThI,
XapakTepHu3yIoIe KJIacc, OTPsl, pOJ U, HAKOHEIL], BUJ], K KOTOPOMY OHU IIPUHAJUIEXKAT.

N3noxxeHnHble (PaKThl TOBOPST O MPOUCXOKAECHUU BCEX XOPJIOBBIX OT OJHOTO «CTBOJIA», KOTOPHIN B
XO0/I€ SBOJIIOIMU PacTajicsi HA MHOYKECTBO «BETBEU» .

Hpyrue noxazatenbcrBa. M3 KypcoB Ouonorun 7—=8 KJIaccoB BBl 3HaeTe 00 OOIIEM IIaHe CTPOSHHS
MO3BOHOYHBIX. /[[s1 MOJaBIAIOIEro 4YHMciIa OPraHW3MOB XapaKTepHO KIETOYHOE cTpoeHue. [IpuHImmns
JIeTICHUS] KJIETOK OJMHAKOBBI Y BCEX dyKapuoT. OCYIIECTBICHUE TeHETUYECKOTO KOAUPOBaHMsI, OMOCHHTE3a
OETTKOB M HYKJICMHOBBIX KHCJIOT TAaK)Ke MPOUCXOAUT O €AMHOMY Ui BCErO )KHBOTO Ha 3eMJIe MEXaHU3MY.
Bce oTu akThl HEOCIOPUMO CBHJIETEILCTBYIOT O €IMHOM IIJIAHE CTPOCHHS U OOIIHOCTH MPOUCXOXKICHUS
BCEX OPraHU3MOB.

4. Tunsl SBOMIOUMOHHBIX H3MeHEHUH. K OCHOBHBIM THIIaM SBOJIOLUOHHBIX HM3MEHEHUH
OTHOCATCS: naApaiieau3m, KOHGeP2eHYUs U OUGeP2eHYUsl.

Ilapannenusm — HBOJIONMOHHOE HW3MEHEHHUE, PE3YJIbTaTOM KOTOPOrO SBISIETCS OOpa3oBaHUE
CXO/HBIX MPH3HAKOB Yy POJCTBEHHBIX OpraHu3MoB. Hampumep, cpenu MIIEKONMHUTAIONMIMX KHUTOOOpPa3HBIE H
JACTOHOTHE HE3aBHCHMO JPYyr OT Jpyra IMepeluid K OOWUTaHWI0O B BOAHOM cpeae W mpuoOpenu
COOTBETCTBYIOIIME NPUCIIOCOONIEHUsT — JacThl. M3BecTHOe oOIiee CXOACTBO HMEIOT HEPOJCTBEHHBIE
MJIEKOIIUTAIOIINE TPOIUYECKOTO IMOsICa, OOUTAIONINE HAa PAa3HBIX KOHTUHEHTAX, B OJIM3KUX KIMMAaTHYECKUX
YCIIOBHUSIX.

Koneepzenyua — Tun 3BOJIIOIIMOHHOIO M3MEHEHHMS, B PE3yJbTaTe€ KOTOPOrO CXOJHBIE MPU3HAKU
pUOOpeTaroT HEPOACTBEHHBIE OpraHu3Msl. J[Ba uinm 6osee BUAa, HE CBSI3aHHbIE OJIM3KUM POJICTBOM, CTaHO-
BATCSL Bce Oosiee W Oojiee MOXOKMMHU JpYr Ha japyra. Takod THUIl SBOIIOLMOHHBIX M3MEHEHWM SBIISETCS
pe3yabTaTOM MPUCIIOCOOIEHUH K CXOIHBIM YCIOBHSIM BHEUIHEH CpeJibl.

KouBeprenTHble U3MEHEHUSI 3aTParuBaroT JMIIb OPTaHbl, HEIOCPEICTBEHHO CBS3aHHBIE C OJHUMH U
TemMu ke (akropamu cpeabl. OdeHb NMOXOKM BHEIIHE XaMeJEOHbl M JIa3alollle araMbl, OOMTAIoOIIKE Ha
BETBSAX JIEPEBbEB, XOTS OTHOCATCA OHU K pa3HbIM MOAOTpAgaM. Y CyMUYaTblX U IUIAllEHTapHBIX
MJIEKOIUTAIOUIMX BCJIEACTBUE CXOAHOIO 00pasza >KU3HM HE3aBUCHUMO JAPYr OT Jpyra BO3HUKIU CXOJHBIE
4epThl cTpoeHus. [loxoku eBpomerWcKuil KpOT W CyMuaTbhlii KpOT, CyMuaThlii JIETYH W OelKa-JeTsra.
KonBeprenTHoe cxoAcTBO HaOMIOJaeTCs 1aXe Y IPYII )KUBOTHBIX, OYEHb JIAJIEKO OTCTOSAIIMX JPYT OT Apyra
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B CHUCTEMaTHUYECKOM IOJIOKEHUH. Y NTHIl U y 0a00YeK UMEIOTCS KPbUIbs, HO MIPOUCXOXKJIEHUE 3TUX OPraHOB
pa3nuuHo. B nmepBoM cirydae — 3T0 U3MEHEHHbIE KOHEYHOCTH, BO BTOPOM — CKJIQJKU KOXU.

Jlueepzenyusn — wanbOosiee OOUTMH TUM IBOJIIOIMOHHOTO MPOIlecca, OCHOBA OOpa30BaHMS HOBBIX
cucremMaTudeckux rpymi. luBeprennus (ot nat. divergantia — pacxoxXACHUE) — PACXOSINAICS IBOJIOIIHS.
[Iponecc nuBepreHIuy MPEeACTaBIAIOT OOBIYHO B BHJIE€ SBOJIIOIIMOHHOTO JPEBA CXOAIIMMHUCS BETBSIMH . JTO
o0pa3 TUBEPreHTHOI 3BOJIIOLMHU, WM paJdalliu: OOLIUH MPEeIoK J1ajl Havyajo JABYM WU OOJIbIIEMY KOJIH4e-
CTBY (OpM, KOTOpbIE, B CBOIO OY€pellb, CTAINU POJOHAYAIbHUKAMH MHOTHX BHJIOB U poJoB. JluBepreHuus
MIOYTH BCEr/la OTPa)kaeT pacUIMpeHUe afanTaluy K HOBBIM JKU3HEHHBIM ycioBusM. Kitacc MiekonuTarommx
pacra’scs Ha MHOTOYMCIIEHHbIE OTPSJIbl, TPEICTABUTEIN KOTOPHIX OTJINYAIOTCA 10 CTPOEHUI0, 00pa3y KU3HHU,
Xapakrepy (U3HONIOTMYECKUX M TOBEACHUYECKUX aJanTaluid (HACEKOMOSIHBIC, PYKOKDBUIbIC, XHIIHBIC,
KUTOOOPA3HbBIE U JP.).

I'1aBHbIe HanmpaBJieHUs IBOJIONMH. Pa3BuTue )XMBOM MPUPOJIBI IO OT MPOCTOrO K CIOXKHOMY U
MMEJIO MPOTpPecCUBHBIN XapakTep. Hapsay ¢ 3TUM IpOMCXOAMIO MPHUCIOCOOJIEHHE BUAOB K KOHKPETHBIM
YCIIOBUSIM JKU3HHU, OCYILECTBIISIIACH UX CIIELUATU3aIMsL.

JU1 MoHMMaHMsI ICTOPUYECKOTO PAa3BUTHS OPraHUYECKOT0 MUPA BaXKHO OINPEAETUTH TJIaBHbIEC TMHUU
sBOJIIOLIMU. B pa3zpaboTKy mpoGsieMbl 3BOIIOIMY 3HAYUTENbHBIA BKJIAJ BHECIH KPYITHbIE POCCUHCKHE yUeHbIE
A. H. Cesepuoe u H. U. IlImanveayzen. OHN YCTAaHOBWIM, YTO TJIaBHBIC HAIPABJICHHS SBOJIOLUU
COCTaBIISIIOT ApOMOpho3bl, uouoadanmayuu v 0eceHepayuu

Apomopdo3a

IS .;.1Ir.-. 1 ..';I‘I
3t A WL

Herenepauvs o—
CxeMa COOTHONICHH MEXKIy apoMopd030M, HIN0ATANTAIIMEH U IeTeHepaIuen.

Apomopgho3 (ot Tpeu. airomorphosis — mogHUMar0 Gopmy) MpeacTaBiseT co00i Takhue KPYIHBIE,
MaciTaOHbIE, YBOJIFOIIMOHHBIC U3MEHEHHUS, KOTOpbIe BEAYT K OOIIEMYy MOJbEMY OpTraHU3aIlMH, TMOBBIIIAIOT
WHTEHCHUBHOCTD JKU3HEACATEILHOCTH, HO HE SIBJISIOTCS Y3KUMHU MPUCIIOCOOJIEHUSIMU K PE3KO OrpaHUYCHHBIM
YCJIOBUSIM CYIIECTBOBAHHUSI.

Apomopd03bl  TAIOT 3HAYMTENBHBIE MpPEUMYyIIecTBA B OOphOE 3a CYIIECTBOBaHHE, JIENAIOT
BO3MOYKHBIM TIEPEXO0/] B HOBYIO Cpely OOMTaHMSI.

K apomopdo3am y KUBOTHBIX MOXKHO OTHECTH IIOSBIIEHHWE J>KUBOPOXKICHHS, CIIOCOOHOCTH K
MOIJIEP KAHMIO TTOCTOSIHHON TeMITepaTyphl Tella, BOSHUKHOBEHUE 3aMKHYTOW CHUCTEMBI KPOBOOOpAIIEHUS, a Y
pacTeHuil — TIOSIBJICHHE I[BETKA, COCYIUCTON CHCTEMBI, CIOCOOHOCTH K TMOJACPKAHUIO U PETYIMPOBAHUIO
ra3oo0MeHa B JIUCThSIX.

[Tyrem apomopd03a BO3HUKAIOT B IIPOLIECCE IBOJIONMH KPYIMHBIE CUCTEMATUYECKHUE TPYIIbI, PAHTOM
BBIIIIE CEMEWCTRA.

ApoMop(h03bI CIIOCOOCTBYIOT MOBBIIIEHUIO BEDKUBAEMOCTH U CHUKEHHIO CMEPTHOCTH B MOMYJISIIHSX.
UHCIEeHHOCTh OPraHU3MOB YBEIMYMBACTCS, PACHIMPSAETCS WX apeay, 00pa3ylTCss HOBBIC TOMYJISIIHH,
yckopsieTcst (hOpMUPOBAaHKME HOBBIX BHIIOB. Bce 3TO COCTaBISIET CYNIHOCTh OUOI02UYECKO20 npozpeccd,
wiu o0Oeap! BuAa (MHOW CHCTEMAaTHYeCKO equHUIIB) B 00phOE 3a CyIECTBOBAHHUE.

Houoaeanmayusa (ot rped. idios — cBoeoOpa3Hbli u nar. adaptatio — mnpucrnocobIeHue)
MPEJCTaBIsACT COOOM MENKHE HBOJIONUOHHBIE H3MEHEHHs, KOTOpbIE IOBBIMIAIOT MPHUCIIOCOOIEHHOCTD
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OpPraHM3MOB K OIIPE/IECJICHHBIM YCJIOBUSM Cpelbl oOuTaHus. B mpoTHBOMONOXKHOCTH apoMopdozy
UAM0AJANTALUSl HE COMPOBOXKAAETCS M3MEHEHHEM OCHOBHBIX YepT OpraHu3aliu, OOLIMM IOABEMOM €€
YPOBHS U MOBBIILIEHUEM HHTEHCUBHOCTH JKU3HEAEATEIbHOCTH OPraHu3Ma.

[Ipumeps! nanoananTauii — 3alIUTHAs OKPAacKa >KMBOTHBIX WJIM MPHUCIIOCOOJIEHUSI HEKOTOPBIX PHIO
(xambaia, coM) K JKHM3HU Y JTHA — YIUIOLIEHHUE TeJla, OKpacKa MO/ LBET IPyHTa, pa3BUTHE YCUKOB M IpOYEe.

Jlpyroii mpumep — NPHUCTIOCOOICHUS K TOJETY Y HEKOTOPBIX BHUIOB MIICKOMHUTAIOIIUX (JETYYHE MBIIIH,
OCIIKM-JIETSTH).
[Ipumep wuaMoOananTalMd y pPacTeHHH — MHOTOOOpPa3HbIE MPHCIIOCOOJICHUs K MEPEKPECTHOMY

OIBUICHUIO I[BETKA HACEKOMBIMU MJIM BETPOM, MPUCIOCOOIEHHS K PACCEUBAHUIO CEMSH.

OOBIYHO MEJKHE CHUCTEeMATUYECKUE TPYIIBI — BHUJBI, POABI, CEMEHCTBAa — B MPOIECCE IBOIOIHH
BO3HHUKAIOT IyTeM HJuoananTanuu. Maunoaganranus, Tak ke Kak U apoMopdo3, MPUBOAUT K YBEITHYECHUIO
YUCICHHOCTH BUJA, PACIIMPEHHMIO apeayna, YCKOPEHHUIO BMJ000pa3oBaHMs, T. €. K OMOJIOTMYECKOMY
nporpeccy.

Oobwaa oezenepayus (oT nar. degenero — BBIPOKIACHUE) MPEACTABISAET COOOM IBOJIIOIIMOHHBIE
M3MEHEHUs, KOTOpbIe BEAYT K YNPOILIECHUIO OpraHMU3allud, K yTpaTe psjaa CUCTeM U opraHoB. JlereHeparus
YacTo CBsI3aHa C MEPEXO0JIOM K CHASYEMY WIH MapasUTHUECKOMY 00pa3y *KHU3HHU. YIPOIIEHHE OpraHu3aluu
OOBIYHO COIPOBOXKAAETCS BO3HMKHOBEHHEM DA3JIMYHBIX HPUCHOCOOICHUM K CHEIU(PUUECKUM YCIOBHUSIM
KHU3HU.

VY CBHHOTO 1ENHs, JEeHTela HIUPOKOTo U APYruX YyepBel — Mapa3uTOB YeJIOBEKa — HET KUIIEYHHKA,
ciabo pa3BUTa HEPBHAsI CHCTEMA, IIOYTH OTCYTCTBYET CIIOCOOHOCTh K CaMOCTOATEIbHOMY MEpEABHKEHUIO.
Ho onHOBpeMeHHO y mapa3uTHYeCKUX YepBeil MOSIBIAIOTCS MPUCOCKHU, KPIOYKH, IIPU MOMOIIN KOTOPBIX OHU
JepxKarcs Ha CTEHKaX KHIIEYHHKAa CBOEro Xo3suHa. OHM HMMEIOT TakXe CUJIBHO pa3BUThIE OpraHbl
Pa3sMHOKEHUS U OTJINYAIOTCS OTPOMHOM I1010BUTOCTHIO. [loBMIIMKa, Tapa3uTHpyoLias Ha KJIeBepe, XMele U
JPYTUX pacTEeHUsX, JHIIEHa IJIaBHOTO OpraHa — JIMCTa, a BMECTO KOpHEH y Hee oOpa3yroTcs Ha creliie
MIPUCOCKHU, KOTOPBIMH OHA BCAChIBAET MUTATEIbHbIE BEIIECTBA U3 PACTEHUSA-XO035MHA.

OOmas nereHepanys He UCKIIOYAET MPOLBETAaHUS BUJA. MHOrMe Ipymibl Mapa3suToOB MPOIBETAIOT,
XOTsl OpraHM3alUsl UX MpeTepIeBaeT 3HAuUMTENbHOE yrpolleHue. CleloBaTelbHO, U JETEHEPALMs MOXKET
MIPUBOJUTH K OMOJIOTHYECKOMY MIPOTrpeccy.

MHorue coBpeMEeHHbIE BUIBI OXBAYE€HbI OMOJIOTHYECKUM IporpeccoM. Hampumep, erie cTo JeT Ha3aa
rpaHulla pacIpoCTpaHeHUs 3aila-pycaka Ha ceBepe noxoamna jao juaun C.-IletepOypr — Kazansb, a x
BOCTOKY — J0 peku Ypain. B Hacrosiee BpeMsi OH pacnpocTpaHuiics Ha ceBepe — 10 LleHTpanbHOI
Kapenuu u Ha Boctoke — 10 OMcka. Ceituac u3BecTHO 0K010 20 ero nmoaBUAOB.

B npupone, HaOmonaercs u Ouonozuueckuii pecpecc. OH XapakTepusyeTrcs uepTaMmH,
MIPOTUBOIOJIOXHBIMI  OMOJIOTUYECKOMY TPOTPECCY: YMEHBIICHHEM YHCICHHOCTH; CYXXCHHEM apeaa;
YMEHBUIEHUEM YKCIIa BUAOB, MONYJSALUNA. B UTOre OH 4acTo BeAeT K BBIMUPAHUIO BUIOB.

W3 MHOro4McIeHHbIX BETBEM IPEBHEHUIINX 3€MHOBOJIHBIX OCTAJIMCh TOJBKO TE€, KOTOPBIE MPUBEIHN K
00pa30BaHMI0 COBPEMEHHBIX KJIACCOB 3EMHOBOJHBIX W  MpecMbIKatommxcs. Vcuesnum — apeBHUE
ManopOTHUKOOOPA3HbIE, MHOTHE IPYTHE TPYIIBl PACTEHUI U KUBOTHBIX.

C pa3BuUTHEM IUBWIM3AIMU YEJIOBEKAa MPHUYMHBI OMOJOTHYECKOTO Mporpecca u OHMOIOTHYECKOTO
perpecca Bce Halle CBs3aHbl C M3MEHEHUSMHU, KOTOPHIE YEIIOBEK BHOCHT B JIaHAMIA(TH 3eMiid, Hapymias
CBSI3M JKHUBBIX CYIIECTB CO CPEIOH, CIIOKUBIIMECS B IPOLECCE IBOIOLIHUH.

JlesiTenbHOCTh YeIoBeKa SIBJISIETCS MOUIHBIM (aKTOpOM OHOJIOTHYECKOIo Mporpecca OJHUX BHJIOB,
HEpPEJKO BPEIHBIX Uil HEro, 1 OMOJOrMYECKOro perpecca APYruX, HY)KHBIX U IOJIE3HBIX eMy. Bcromuute
MOSIBJIEGHHE MHOTMX BHJOB HACEKOMBIX, YCTOMYMBBIX K $JOXHMHKaTaM, OOJI€3HETBOPHBIX MHKPOOOB,
YCTOMYUBBIX K JACUCTBHUIO JIEKAPCTB, OYpHOE pa3BUTHE CHHE-3EJICHBIX BOJOPOCIEH B CTOYHBIX Bojax. Ilpu
[I0CEBaxX YEJIOBEK BTOpPraercs B KMBYIO NPUPOIY, YHUUYTOXKAET HA OOJBIIUX IUIOMAASX MHOXKECTBO JUKHX
NOMYJIALMN, 3aMEHSE MX HEMHOIOYHMCIIEHHBIMH HCKYCCTBEHHBIMH. YCHJIEHHOE HCTpEOJCHHE YeIOBEKOM
MHOTHUX BHUJIOB BEJIET K X OMOJIOTUYECKOMY perpeccy, KOTOpPbIil IPO3UT UM BHIMUPAHUEM.

CootHomienue myrei sBostouud. I1yTH 3BONIONMHM KPYHHBIX CHCTEMAaTHYECKUX TIPyNI (Hampumep,
TUIIOB U KJIACCOB) OUYEHb CIOXHBI. Hepenko B pa3BUTHHM 3TUX TPYIII MPOUCXOIUT MOCIEA0BaTE/IbHAS CMEHA
OJTHOTO ITyTH 3BOJIOLUH APYruM. M3 Bcex pacCMOTPEHHBIX IyTeil TOCTHXKEHMsI OMOJIOrHYeCcKOro rnporpecca
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Haubosee peaku apomMopdo3bl, MOJHUMAIOIINE TY WM HMHYIO CUCTEMaTHYECKYIO IPYIIy Ha KauyeCTBEHHO
HOBBIH, O0JIee BBICOKUN YpPOBEHBb pa3BUTHS. ApoMOpP(}O3bl MOKHO PacCMaTpUBATh KaK MEPEIOMHbBIE TYHKTHI
pa3BuTusl KM3HM. [l rpynm, [OABEPrHYBHIMXCS — COOTBETCTBYIOLIUM  MOPGHO(PHU3HMOIOrHUECKUM
peoOpa3zoBaHUsIM, OTKPHIBAIOTCS HOBbIE BO3MOXKHOCTH B OCBOEHUU BHEILIHEH Cpe/ibl.

3a KaxabpIM apoMopdo30M cleyeT MHOXKECTBO HMIMOAJANTAllMi, KOTOpble oOecredynBaroT Ooliee
MIOJIHOE MCIIOJIb30BaHUE BCEX UMEIOLIUXCS PECYPCOB M OCBOCHHE HOBBIX MECTOOOUTAHUH.

[ITunel ¥ MIIEKONUTAIOIIME 3aHSUIM TOCIOJACTBYIOIIEE IOJO0XKEHHE CpPeAd Ha3eMHBIX IKHUBOTHBIX.
[IpunoOpeTeHne mMOCTOSITHHOW Temmeparypbl Tena (apomMopdo3) MO3BONMMIO MM BBDKUTH B YCIOBHSX
OJIC/ICHEHUS W TPOHUKHYTHh JalleKO B XOJIOJAHBIE CTpPaHbl, Jlajee SBOJIOLMS MPOAODKANACh ITyTeM
UAMOAJANTAIMN, KOTOpbIE TMpPHBEIM K BO3HUKHOBEHHIO HOBBIX BHJOB, OCBOMBIIMX pa3IHYHBIC
MECTOOOUTaHUSI.

Ectb cucremarmyeckue rpymnibl, KOTOpbIE pPa3BUBAIOTCS IO MyTH OOIIeH JereHepanuu. DTOT MyTh
Pa3BUTHUSL MOXKET OCYILECTBIIATHCS MPU MOMAJaHUH OPraHU3MOB B ITOCTOSIHHYIO, CPABHUTENBHO OHOPOIHYIO
cpeiy, HalpuMep Ipy napa3uTHYecKoM o0pase KU3HH.

KoHTpoabHBIE BONpoOCHI:
1. Yro Takoe makpo3Bomtonus? Uto o01ero Mexmay Makpo- U MUKPOIBOJIOIIHEH ?

2. Kakue nokazarenbcTBa MakpO3BOJIOIMH Jal0T HaM MajieoHTodornueckue nanueie? [pusenure
IIPUMEpPBI NEPEXOTHBIX POPM.
3. B d4em cocToWT 3HAYeHHE PEKOHCTPYKIIMH (PHIOT€HETUYECKUX PsIIOB?
4. Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU OMOJIOTMUYECKOT0 Mporpecca 1 OMOJI0THIECKOr0 perpecca.
5. Tlepeuncnure riaaBHbIE THUIBI YBOJIIOIUOHHBIX U3MEHEHUH, JalTe UX XaPaKTEPUCTHKY.
6. KaxoBbl OCHOBHBIC HAIIPABJICHUSI SBOJTIOLNN?
Tema PazBuTHe OpraHu4ecKoro Mupa
Ilian:

1. Apxeiickas 3pa.

2. Ilporepo3oiickuii

3. Ilaneo3oiickas 3pa

4. KemOpuiickuii mepuosu

5. OpaoBUKCKHI Mepuoa

6. Cunypuiickuii mepuon

7. JIeBOHCKMIA MePUO

8. KaMeHHOYro/1bHbIN NepHOA
9. Ilepmckuii mepuon

10. Me3o3oiickasi 3pa

11. TpuacoBblii mepuosn

12. Opckuii nepuoj

13. MesoBoii mepuoj

14. Kaiino3o0iickas 3pa

15. ManeoreHoBbIii Mepuo

16. UeTBepTHYHBIN (AHTPONOTreHOBBII) MEPHOT

Bes Tonma 3eMHON KOphl Ha OCHOBAaHMM M3MEHEHHMM B XOJI€ SBOJIIOLIMM OPraHUYeCKOro Mupa B
COYETaHUU C TEKTOHUYECKHMMH (paKTOpaMH pas3ziejieHa Ha O KPYIHBIX KOMIUIEKCOB 30HOB, IEPUO/IOB, SI0X U
T.4. Kaxxnoe u3 aTux nojapasaeneHuil iMeer cBoi Habop MCKOMAEMbIX OPraHU3MOB, [TO3BOJISIOIIUX OTJINYATh
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OJIMH BPEMEHHOI oTpe3ok oT japyroro. Ho He Bcerga stambl pa3BUTHS OPraHUYECKOIO MUpPA COBIAAAIOT C
IpaHUIIAMH T'€OXPOHOJIOTHYECKUX MOJpa3jiesieHnil. Tak, MOsBIEHUE BBICIIUX PACTEHUN U OCBOCHHUE HMHU
CYIIM - BaXXHBIN 3Tall B Pa3BUTHUH OPraHUYECKOTO MHUPA, HO B TEOXPOHOJIOTHYECKHUX IIKAJIe OH COOTBETCTBYET
TpaHUIIE BEKOB BHYTPU CHUIIypUHCKOro nepuonaa. A stan pa3Butus aMmmoHUTOB (/[-K) oxBaTeiBaeT mo3maHwmii
Majaeo30i U Me30301 M He coBMaaeT ¢ o0béMamu 3p. M Takux mpuMepoB MOKHO TIPUBECTH MHOTO. [ToaTOMY
OIKMCAaHUE OPraHMYECKOT0 MHUPa 30HOB MIPABUJIbHEE HA3bIBATh XaPaKTEPUCTHKOM, a HE ITallaMu.

Apxeo3oiickas 3pa

IIponomkuTenbHOCTh apXxeo30s1 CBhIIe 2 MIpJ. .JeT. B apxeo3oe BO3HUKIA XU3Hb U TOSBUIIMCH
NIEepBbIE OPraHM3Mbl, NPEJACTABIEHHbIE OakTEepUAMU U MPOJIYKTAMH MX IKU3HEAEATEIbHOCTH,, U
UAHOOMOHTaMH, MPOJYKTaAMH >KU3HEIEATEIIbHOCTA KOTOPBIX SIBISIOTCS M3BECTKOBBIE 00pa30BaHUsSI B BHJIC
CTPOMATOJIMTOB M OHKOJUTOB. [IpomyKTamu IKHU3HENEATENbHOCTH OaKTepuil SBISIOTCS Pa3InYHbBIC
HEOpraHWYeCKHe U OpraHuuecKre coeTMHEeHHs (kene3opyanbie hopmarmu, pochoputst, rpadut u T.1.)

B apxeo3oe mnpousonuio craHoBieHue JuTocdepbl, Tuimpocdepsl, Ouochepsl u armochepsl.
KomnuectBo kucimopona B armocepe B KOHIE apxeo30s MPUHLUMIUAIBHO HE OTIMYAIOCh OT €ro
COJIepXKaHMsI B HACTOSAIIEe BpeMsI.

IIporepo3oiickas 3pa

[IponomwxurensHocth mpotepo3oss 1800 muH. ner. OpraHudeckuid MHUpP OBUT yXKe JOCTaTOYHO
pa3HooOpaseH.

B pannem u cpenHeM npoTepo30e pa3BUBAIUCH MPOCTEUIINE OAHOKIETOYHbIE IPOKAPUOTHBIE (T.€. HE
HMMEIOIIKE si/ipa) cuHe3enénbie Bogopochu. M3 otnoxkenuit aToro Bo3pacta (dpopmanus [Nanduur, Kanama)
W3BECTHBI CTPOMATOJIUTHI, - OHKOJIUTHI U Katarpaduu (y3opuaTble U3BECTKOBbIE Tena). Ha rpanuue cpennero
Y TIO3/IHETO pHdes MOSBUIUCH MEPBbIe 3YKapUOTHBIE (CO CHOPMUPOBABIIMMCS SIPOM) BOJOPOCIIH, BEPOSTHO
OTHOCSIITUECS K TUMY 3€JEHBIX, UX OCTaTKH yCTaHOBJIEHBbI B ¢opmammu burrep- Crpunr (Actpanus). B
KOHIIE MO3/IHEr0 pudes yxke CyIEeCTBOBAIN BOJAOPOCIHU C MHOTOKJIETOYHBIM CJIOEBUIIEM (TaKk Ha3blBaeMas
BeHnoTeHHeBass ¢uopa B Ilpubantuke). M3 pudeiickux OTI0KEHUH HM3BECTHHI MAacCCOBBIE HAXOJIKH
pPa3HOOOpa3HBIX CTPOMATOJIUTOB (CTONOYATHIX, TIUIACTOBBIX, IKEIBAKOBBIX). OHHM (OPMUPOBAIUCH B
cyOimTopanu B mpesenax 30Hbl (POTOCHHTE3a M SBJSUIMCH €IMHCTBEHHBIMH MOPOA000Pa3yIOIUMHU U3 BCEX
Opranu3MoB pudes.

Haubonee Oorarbl OKaMeHENOCTSIMH OTJIOKEHHUS BeHJa. B HHX OOHapyXeHbl MHOTOUYHWCIICHHBIC
OCTaTKM OJHOKJIETOYHBIX OpPraHM3MOB M OECCHOpHBIE OTHEYAaTKU M CJIENKH MHOTOKIIETOYHBIX:
Cnidaria,uepBeif, 4YICHHCTOHOTHUX, WIVIOKOXXHUX M Jp. bee OHU ObBUIM MATKOTENBIMU OECCKEIETHBIMU
opranu3MaMu. HaxoJku MHOTOKJIETOUHBIX HM3BECTHBI B BeHICKHX oTiokeHusx CHI, Anrmuu, CIIA, HO.
Adpuku u Actpanuu. Hanbonpimii MHTEpEC MPEACTABISIOT MHOTOKJIETOUHBIE M3 OTJIOKeHUH BeHaa lO.
ABcrpanmuu. 3neck HaliaeHo cBblie 1500 3K3eMIUIIpOB pa3HOOOPa3HBIX MOPCKHUX OECCKENETHBIX JKUBOTHBIX
XOopolen coxpaHHOCTH. Cpeld HUX YCTAHOBJIEHbI KHUJAPUH - ME1y3bl; KOJIbYAThIE YEPBH, YICHUCTOHOTHE U
ap. B Poccun Ha mobGepexxbe bernoro Mopsi B BEHICKHX OTJIOXKEHHSIX OOHApPYKEHO MECTOHAaXOXJICHHE C
MHOTOYHCIIEHHBIMU OTIEYaTKaMU MSTKOTEJBIX )KUBOTHBIX U CIEA0B UX KU3HEJEATEIbHOCTU (HOPKHU, CIIEIbI
noszanus u 1.7.). [1o pasHO0Opa3uio U COXpaHHOCTH OPTraHU3MOB 3TO MECTOHAXOXKJICHUE, TIO-BUANMOMY, HE
YCTYIAET aBCTPAIUNCKOMY.

Hecomuenno, BeHa mpeacTaBisieT €000 BaXKHBIA JTall B DBONIONHHA  OECIIO3BOHOYHBIX
MHOTOKJIETOUHBIX JKUBOTHBIX.

IManeo3oiickasi 3pa

IIponomxkurenbHOCTh Taneo30s1 okoso 340 miuH. jiet. [lo ManeoHTONOrHYecKUM JaHHBIM 3Ty 3pY
MOAPA3NIECAIOT Ha 2 YacTh: paHHUM (KeMOpHIICKUH, OPIOBUKCKHA M CUIYPUHUCKHI MEpUOAbI) U TO3IHHMA
(1eBOHCKH, KAMEHHOYTOJIbHBIM U TIEPMCKUN TEPUO/IbI) M1AJIE030M.

Pannnii naseosoit

Opranuueckuil MUp PaHHEro Mane030s MPEICTABIEH BCEMU TUIIAMH >KHUBOTHBIX M HU3IIMX PACTEHU,
pa3BUTHE KOTOPHIX IPOUCXOINUIO B MOPCKUX YCIOBUSX. ['OCIIOJICTBOBAIM IPEBHUE I'PYMIIbI O€CIIO3BOHOYHBIX
U pa3IM4yHbIe BOJAOPOCIIH, TI03BOHOYHBIE ObIJIM HEMHOI'OYHMCIEHHBI U IPUMUTHUBHBIL. Ha cy1ie, no-suaumomy,
o0uTaIM OJHOKJIETOYHBIE BOJOPOCIM W OakTepuM, a K KOHIly 3TOr0 3Tala CyIly Hadajad 3aceisiThb U
MPUMUTUBHBIE BBICILINE PACTEHHUS.
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KemOpuiicknii mepuon

[IponomxutenbHOCTh KeEMOpUA OKOJIO 8)5* MiIH. JeT. B KeMOpHIICKUX MOpSX OOMTaIM MOYTH BCE
TUIBI OECIIO3BOHOYHBIX KMBOTHBIX. ['JTaBHOM OCOOEHHOCTHIO MHOTHX W3 HUX ObUIa CIIOCOOHOCTH CTPOUTH
MPOYHBIN, CHadajga XUTHHOBO-(OCcGhaTHBIM, a TMo37Hee W3BECTKOBBIM ckeneT. IlIupoko pacrpocTpaHeHbI
TPUJIOOUTHI, apXeolUHaThl, Opaxuonoabl, U, BEPOSTHO, MHOTHE OeccKeleTHble KHUIApU, YepBeld U JApYyrux
TPy )KUBOTHBIX.

HauGonbmee passutue mnonyuunu Tpuwiooutbl. OHHM cocTaBisitoT 10 60% BceX H3BECTHBIX
MAJIEOHTOJIOIMYECKUX OCTATKOB KEMOpUS.

Apxeonuarsl OOUTaTM B MEJIKOBOAHBIX TEMJIBIX MOpsAX paHHero kemOpus. Cpenu HUX ObLIH
pa3Ho0Opa3HbIe OAMHOYHBIE U KOJIOHHATBHBIC ()OPMBI, YaCTO MPUHUMABIINE Y4acTHE B pu0o0Opa3oBaHUU.

B xemOpum M3BECTHBI MPEICTaBUTENIN OpaxHomoj, 0COOEHHO 0e33aMKOBBIC, HO B KOHIIE INEpHOjIa
MOSIBUJIIUCH TIEPBbIE 3aMKOBBIE - opTuibl (p. orthis). Kpome TOro, BCTpeueHBI OCTATKH MPOCTEUITUX
(popamunudep, paauosspuii), ry0OK, KHHAAPUN , YEpBEH, UYICHUCTOHOTHX, MOJUIFOCKOB, HWTJIOKOXKHX,
rpanToiauToB. B Mopsx xemOpus mpouspactano ropaso Oosbliee YUCIO BOJOPOCIEH, 4eM B MPOTEPO30€.
Cpenu HUX BBIIETSUIMCH OJHOKJIETOUYHBIE U MHOTOKJIETOUYHBIE (OarpsiHble, CHHE3EIEHbIE, 3€JIEHBIE).

OpnoBukckuii nepuo

[IponomkUTETLHOCTh Op/JOBUKA OKOJIO 63 MiH. JeT. B OpIOBUKCKHMX MOpSX OBUIM IIHPOKO
pacnpocTpaHeHbl OECIIO3BOHOUHBIE U. BOJAOPOCIIH, MOSIBUIUCH MEepBble 03BOHOUHbIe. Cylla Obula 3aceneHa
TOJIBKO OakTepusiMd U BOJOPOCISIMHU, Hepeako (opmupoBaBIIMMU KonoHMH. Cpeau 0ecrno3BOHOYHBIX
TOCIOJICTBOBAJIM JIPEBHUE T'PYIIBL: TPUIOOUTHI, TpanToiuThl. KHunapuil nosBisitorcs TaOysAThl, pyrossl,
MHOTHE MOJUIIOCKM, B TOM 4HCJE JIBYCTBOPKHM, MILIAHKH, 3aMKOBBIE OpaxHoONo/bl, pa3HOOOpa3HbIE
UTJIOKOKHE.

TpunoOGuTsl coxpaHwIn CBOE BeAyllee MOJOKEHHE, XOTS MX OBbUIO MEHbIEe, YeM B KeMOpHH.
[Ipeobnananu ¢hopMbI C MPOYHBIM U3BECTKOBBIM CKEJIETOM.

I'panTonuTsl urpanu BaxkHyto poiib. OHU OBICTPO SBOJIIOLIMOHUPOBAIN M MMEIH IIUPOKUE apealibl
pacrpocTpaHeHusl.

Bpaxuononsl mpopomkanu CBOE pasBHTHE, CPEIM 3aMKOBBIX mpeoOnaganmu opTunabl (p. Orthis),
neHTamepuasl (p. Pentamerus) u crpodomenuast (p. strophomena). Kuunapuu cTaHOBATCS MHOTOYUCIICHHBI.

Mosnrocku OBUTH TPEICTAaBIECHBl BCEMH KJIACCaMH, HO IIUPOKO OBLTH PACIHPOCTPAHEHBI TOJIBKO
ronoBoHorue (p.p.Endoceras, Orthoceras, pocrturaBmme 2-3 M B JiMHY). Mrinokoxkue craHoBATCA
pa3HoOOpa3HBIMK, CpeAr HUX Mpeobianair MOpPCKUE IMy3bIpH (KII. cystoidea), a cO CpeaHEro OpAOBHKA
nosiBunuck Mmopckue auinn (KJI. Crinoidea).

Havano opaoBuka 03HAMEHOBAIOCH TMOSBICHHEM NEPBBIX MO3BOHOYHBIX -0€CUETIOCTHBIX PBIO.
3HAYUTEILHOTO Pa3BUTHS IOCTUTIIA BOJIOPOCIIHU - CHHE-3EIIEHBIC, 3eIEHbIC, OarpsHbIe.

Cunypuiickuii nepnon

[IponomxurenbHOCTh critypa okono 30 miH. jetr. OpraHudecKuii MUp cTaj Oorade, XOTs B MOPSX
MPOAOJDKATM CBOE PAa3BUTHE T€ K€ APEBHUE TPYNIBI KUBOTHBIX, YTO M B OpAOBUKE. B KoHIE cuirypa
MOSIBIJIUCH TIEPBBIC PBHIOBI, @ HA CYIIE - MIEPBBIC BBICIIME PACTCHHsS. | panToIuThl B HA4aje CHIIypa JTOCTUTIIN
arorest B cBO&M pa3Butuu. K KoHIly mepuoa 00JbI1oe KOJIMYECTBO UX BEIMHPAET.

Kaunapun - pudoctpoutenn ObUIM MIHMPOKO MPEACTABICHBI CTPOMATONOpaTaMu, TalynsiTamu,
pyro3amu. bBpaxuwomnoabl TpoAoKanM CBOE pa3BUTHE. WIVIOKOXKUE TMPEACTABICHBI B OCHOBHOM
NPUKPEIUVIEHHBIME (OpMaMM, HO HapsAy € LHUCTOMAESIMM 3aMETHO YBEIUYMIIACh POJIb MOPCKUX JIMIMH —
KpUHOUJICH.

Cpenyn MOJITIOCKOB 3HAYUTENBHYIO POJIb UTPATH HAYTUIIOWJIEH C MPAMOM pakoBuHOH (p.p. Orthoceras
, Endoceras) . TpumoOUTBI pe3KO COKPATHIMCh B KOJWYECTBE . B KOHIE cuiypa MOSBUIUCH IEPBHIE
HACTOSIINE PBIOBI -aKaHTO/IbI, COEIMHSIONINE B ce0e MPU3HAKU XPSIIEBbIX U KOCTHBIX PbIO.

Komnery cuinypa o3HamMeHOBasCs HOSBIEHUEM MEPBBIX BBICIIUX pacTeHUH. ITO ObLIM NMPUMHUTHBHBIC
PUHUOQDUTHI.

ITo3nHuit naneo3oi

Opranuueckuid MUp TO3/IHErO Iajneo030s1 CHIIbHO OTJIMYAJICS OT paHHENarIe030iCcCKOro 60rarcTBOM U
pazHoOOpazueM Kak >KMBOTHBIX, TaK M pacTeHuil. MHorue JpeBHHE OECIO3BOHOYHBIE BBIMEPIN WU

85



norepsuin cBo€¢ 3HaueHHe. K HUM OTHOCATCS TPMIIOOMTHI, I'PANTOJMUTHI, U3 WIVIOKOXKUX - IIUCTOHUJIEH,
HayTwiouaen. VX MecTo 3aHsIu MOJY4YMBIIME pacHBET KOpaJIbl PYrosbl, MIIAHKW, U3 Opaxuomnof -
cnupudepusibl, NTPOAYKTUIbl, PUHXOHEIUIMJbI; W3 MPOCTEHIINX - (Y3yJIMHHUIBI; W3 TOJOBOHOTHX -
TOHUATUTBI. BaXKHBIMM OCOOEHHOCTSMHU TIIO3[JHETO I1ajie030s SIBJIAIOTCS TMBIIIHBIA paciBeT Ha3eMHOU
pPacTUTENBHOCTH, MOSIBIIEHUE U PA3BUTUE CYXOMYTHBIX TO3BOHOYHBIX.

JeBoHcKHMIT epuog

[IponomkuTeIbHOCTh 1€BOHA OKOJIO 5S¢ MiH. JieT. OpraHudecKuid MUp B TE€YEHHE ITOTO IMEepuojia
OBICTPO ABOIIOITMOHUPOBAIT U JJOCTUT OOJIBIIIOTO pa3HO0Opa3us Kak B MOPSIX, TaK U Ha CyIIIE.

Mopckue Oecro3BOHOYHBIE OBLIIM MEHEe pa3HOOOpa3HbI, YeM B CHJIYPHUHCKOM TEpHOJE, 3a CUET
MCYE3HOBEHUS M YracaHUsi MHOTHX PaHHENaIC030MCKHUX TPYII. ['0CroacTBOBAIM 3aMKOBBIE OpaxHOIOAbI U
TOJIOBOHOTHE MOJUIIOCKH - arOHUATHABL. Bpaxuomonabl HOCTHIIIM MaKCMMyma CBOETO Pa3BUTHUSL -M3BECTHO
6omee 320 po/10B 3aMKOBBIX OpaxuOTO/I.

['oHmaTUTHI MOSABUIIKMCH B HAaYaje IEBOHA U OBICTPO MOIYUUIIH IIUPOKOE PAaCIpOCTPAHEHUE .

Cpenn KOpayuIOB yMEHBIIWJIACh POJb TaOyNsAT, OOJIbIlIe CTaJ0 Pyro3, KOTOpbIE BMECTE CO
CTPOMATONOpaTaMu U MIIAHKaMU y4acTBOBaJIM B pudoodpazoBanuu. [Ipogomkan pa3BUBaTbCs UITIOKOXKUE,
ryoku, hopamMuHUEPHI, TaCTPOIO b, HO BCE OHU UMENH BTOPOCTEIIEHHOE 3HaYCHHE.

[osiBUnKCh nepBbIe Ha3eMHbIE OECIIO3BOHOYHBIE - CKOPIHUOHBI U HACEKOMBIE .

Boanble 103BOHOYHBIE OBICTPO HBOJIIOLMOHUPOBAIN U 3aceNuiau OoJiblIMe TeppUTOpUu. B paHHem
JIEBOHE JIOCTUTIIA paciiBeTa OECUETIOCTHBIE M BBIMEPIM B KOHIlE nepuoga. Oco0eHHO pa3HOOOpa3Hbl ObUIH
PBIOBI,-OHU TOCIOACTBOBANIM, IMOATOMY JEBOH 4YacTO Ha3bIBalOT "BekoM pbIO". ITlosBHIIMCH, HCTIBITAIH
pacuBeT W BBIMEpJIM IJIJACTUHOKOXKHE DBHIOBI; MOSBUIUCH XpslieBble. B KOHTHHEHTaNbHBIX OacceifHax
HIMPOKO PACHPOCTPAHWINCh KHUCTENEpPble M JBOSKOJBIIIAIIME pPHIObI. B KOHIlE JeBOHA I03BOHOYHBIE
nosiBIUIMCh Ha cyme. [lepBpIMH Ha3eMHBIMH UYETBEPOHOTMMH CYIIM ObUIM cTeroredaibl, KOTOpble
NPOU3OILIM OT KHUCTENEPBIX pblO. Y J1eBOHCKHX cTerouedanoB u3 I'peHnaHmuu emeé COXpaHWIUCh B
CTPOCHHUU Teja OTIMYUTENbHbIE CBOMCTBA, CONMXKAIOMIME HMX C KUCTENEPBIMU phlOaMH, HO MATHIIAIbIE
KOHEYHOCTH YK€ CBHJIETEIbCTBYIOT O HA3eMHOM 00pa3e )KU3HH.

[TopaszurenbHO OBICTPO HBOJIOLHMOHUPOBAIM U PACCEISUIMCHh pPacTeHHs. B JE€BOHCKOM mepuoie
MOSIBIJIUCh OCHOBHBIC THITBI PACTCHUM: TUIAYHOBUIHBIC, XPSIIEBbIC, MANOPOTHUKUA OBHJHBIC, 2 B KOHIIE
JICBOHA - TIEPBBIE TOJIOCEMEHHbBIE. PUHHODUTBI, TOCTUTIIN CBOETO pacIBeTa K CepelMHe ACBOHA U BEIMEPIH B
kou1e /2.

KameHHOYTo/IbHBII Mepuo

[IpoaomKuTenbHOCTh OKOIO 74 MIIH. j1eT. OpraHMYecKuil MUpP STOTO MEePHOa TUITUYEH TSI TI03THETO
naneo30s. Ha BcexX KOHTHHEHTaX MBIIIHO Pa3BUBAlach APEBECHAs PACTUTEIBHOCTh, JOCTHINIA pPAacClBETa
creronedanbl U TOSBWIUCH IEpBBIE MpecMbikatommecs. Cpenn MOPCKUX OeCrnO3BOHOYHBIX TMOJHOCTBIO
notepsuin  CBOE ObIBIIEE 3HAYCHHE JPEBHUE TPYMIBI (BBIMEPIU TPANTONUTHI, JOXKUBAIH MOCIEIHUE
TpWIOOUTBI ¥  PAKOCKOPIHUOHBI, PE3KO YMEHBIIWIOCh YHCIO HAyTHJIOHAEH). | ocrmoacTBoBaIn
dopamunudeps! (Py3yIuHUAB),:3aMKOBBIE OpaXHOIO/Ibl, TOHUATUTHI, PYTO3bl; MIIAHKH, MOPCKHUE JIHIIUU U
IpeBHUE MOpCKue eXd. Dy3yIMHUIBl JOCTUTIN 3HAYUTEIBHOTO DPA3BUTHS, OHM MPUHUMAIU y4YacTue B
HAKOTUJICHUHU U3BECTKOBOTO MJIa, PEBPATUBIIETOCS 3aTeM B (Dy3yJINHO3bIC U3BECTHSIKU.

Cpenu OeHToca mpeobiagany OpaxuoIoAbl, XOTS YUCIO MX 1O CPAaBHEHUIO C JEBOHOM HECKOJBKO
COKpaTWJIOCh. M3MeHmscs W WX cocTaB: mpeobiananu pazHooOpasHele npoayktuasl (p. Productus,.
Linoproductus) , mupoxo pactpoctpanensl ciupuduast (p. Spirifer, Cyrtospirifer).

['oHmaTUTHI IpOI0IIKAIM CBOE pa3BUTHE, YCIOKHSIIACH UX JIOMACTHAS JIUHHUSL.

B pannem kxapOoHe TOHHMATUTOB OBUIO €II€ HEMHOTO, HO B CPEIHEM U TO3JHEM KapOOHE 3aMEeTHO
YBEJIMYWIOCHh UX YUCIIO M COCTaB CTall pa3HOOOpa3Hee.

Cpenu KopajIoB JIOCTUITIM PacliBETa PYro3bl, Kak OJMHOYHBIE TaK M KoJoHuanbHble. [lociennue
y4acTBOBAJIM B IOCTPOEHUH pUPOB BMECTE C XETETUIAMH U MIIAHKaMH.

Cpenu UIJIOKOXHX ObUIM OYEHBb Pa3HOOOpa3Hbl U MHOTOYMCICHHBI MOPCKHE JIMJIMH, BO3pOCia POJib
JIPEBHUX MOPCKUX €XKEH.

HazemHble Oecrio3BOHOUYHBIE OBLIM MPEJACTABIEHBI PA3IMYHBIMU WIEHUCTOHOTUMH, KOTOpBIE
MpoJIoJDKanu cBo€ paszBuTHe. OCOOCHHO MHOTOYHMCIICHHBI OBUTM MayKooOpa3Hble W CKOPIHOHOOOpPA3HBIC.
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[losiBUiIMCh TIepBblE KpbUIaThleé HACEKOMBIE, CPEIU KOTOPHIX HEKOTOpble- JAPEBHUE CTPEKO3bl JOCTUTAIU
MIOMCTUHE TUTAHTCKUX pa3MepoB — 10 1 M. B pa3Maxe KpbUIbEB.

Cpenu MOPCKUX MO3BOHOYHBIX MPOAOJKAIM CBOE PAa3BUTHE PBIOBI, XOTA UX KOJIWYECTBO M COCTaB
HECKOJIbKO yMeHbIIMiochk. Ha cyme gocturnu cBoero pasButusi creHouedansl. b xonue C nosBuiuch
NIepBbIE IPEBHUE IPYIIBI PENTHINNA — KOTUIIO3aBPbl U 3B€pOOOpA3HEIE.

PacturensHocTh Ha cyme OypHO pa3BUBaioCh. KaMeHHOYTOJBHBINM TepHoNl ObUT BpPEMEHEM
MaKCHMAaJIbHOTO Pa3BUTHS TUIAYHOBUIHBIX, XBOIIEBUIHBIX HACTOSIIMX MMAIOPOTHUKOB, MOSIBUJIUCH U NEPBBIE
ceMeHHble — KopaauToBble. Ha MHOrMx koHTHHeHTax npowuspactanu Hactosauue Jleca. Kapbon sBnsercs
NEPBBIM TEPUOJIOM TIJI00ATBHOIO HAKOIUIEHUS OrPOMHBIX MAacC IMOTUOIIMX PACTeHMH, JaBIIUX Haydajio
YTOJBHBIM TOJIIAM, OTYEr0 M BO3HHMKJIO PYCCKOE Ha3BaHUE IEpUOJla — KaMEHHOYTOJbHBI. B KoHIE
kapOoHa HameTunach 4€Tkas nupdepeHnranus pacTUTEIBHOIO MHUpPAa T BBIPA3HMBIIASCS B TOSBICHHUU
cnenyronmx ¢uroreorpadpuyeckux obnacteit: EBpamepuiickas (Tpormmueckas), AHrapckas u Karasmarckas
(ymepeHHbie ceBepHbIe) U ['OHIBaHCKAsI-I0KHAS YMEPEHHAas.

IHepmckuii mepuon

[IponomxurensbHOCTh IEpMH O0KOJI0 40 MiTH. JieT. OpraHu4ecKuii MUp IepMH ObLIT BO MHOTOM CXOJICH
C OpraHM4YecKUM MHUpPOM KapOoHa. W Tonpko B mo3gHed mHepMU MPOU3OIUIM HU3MEHEHHUS B COCTaBE U
pacrnpeiesIeHUH KUBOTHBIX M PACTEHHM, YTO ObLIO CIIEJICTBUEM CEPbE3HBIX MEPEMEH Ha MOBEPXHOCTU 3eMIIU
— (cokpaleHue MOPCKHUX OaccelHOB, apuIu3alus KIMMaTa, HHTEHCHBHBIE MPOLECCHl rOpo0Opa3oBaHUs).
Konery mepMckoro mnepuojga 03HAMEHOBAJICS BBIMHUPAHMEM MHOTHX NaJIe030MCKUX OECrO3BOHOYHBIX:
(Gy3yaMHHU]I, OCHOBHBIX OTPSJ0B TaOyJsAT, Pyro3, TOHUATUTOB (Ha CMEHY HOCJEIHUM MPUXOAAT aMMOHMTHI C
LEPaTUTO30! JIONACTHOW JIMHUEH ), HAYTHIIONACH, TPUIIOOUTOB, MaJIC030MCKUX OPaxMoIo], MHOTUX MOPCKHUX
muii. V3MeHeHusT MpoM30LUIM M Cpeau phI0: CpeiaM KOCTHBIX PbIO BBIMUPAIOT JPEBHUE JIydenépble U
NaJI€030CKUe IPYNIbl KUCTENEPBIX U JBOSIKOIBIIIAIINX PhIO, COKpAIIAeTCsl KOJIUUECTBO XPSIIEBBIX PhIO.

BcenencrBue  apupmsanuu  KiMMaTa  HEKOTOpble  crerouedansl  BbIMEpPIM, YacTb M3 HHUX
MIPUCIIOCOOMIIACh K JKM3HM B CyXHMX pailoHax. 3aTo Majeo30iCKUE PEeNTHIMK JIOCTUIJIM CBOETO paclBeTa
(KOTHJIO3aBpbl M 3BEpOOOpa3Hbie). Apuiausanus KiuMmaTa oOTpa3ujach W Ha COCTaBe HA3eMHOMH
pacTuTenbHOCTU. IlocTeneHHO BBIMUPAIOT IUIAYHOBHJHBIE M XBOUIEBUIHBIC, MOJYYAIOT MIUPOKOE
pacnpocTpaHeHHe JpeBHUE XBoiHble. Ha TrpaHune mnepMu ©  Tpuaca BBIMHPAIOT KOPAATOBBIE,
(dopucTUyeckuii coctaB Bcroy obenusiercs. B konue P Hauanack nepecTpoiika pacTUTETLHOTO MUPA.

[Iponecc BBIMUpaHUS MATEO30MCKUX KUBOTHBIX U pacTeHHid B P He ObLI OJHOAKTABHBIM SIBIICHUEM.
BeiMupanue MHOTHUX TPyNI TPOUCXOAWUIO MENJICHHO B TEYEHUE JUIHTENIbHOro BpemeHu. OHO ObLIO
00yCJIOBJIEHO €CTECTBEHHBIMH 3aKOHAMH SBOJIFOIIMOHHOTO PAa3BUTHS OPraHUYECKOTO MHUpPa U 3HAYUTEIbHBIC
M3MEPEHHUs CYIIECTBOBAHMS.

Me3o3oiickas 3pa

[IpoomxuTeNbHOCTh ME3030MCKOM 3pbl 0KOJI0 196 mutH. neT. OpraHuyeckuii MUp Me303051 CUIIBHO
OTIIMYaeTcsl OT najneo3oickoro. Ha cMeHy BBIMEpIIMM B KOHIE NEPMH MaJIC030MCKUM IpylIiaM MOSBUIIUCH
HOBBIE — ME3030MCKHE.

B Mopsix UCKIIOUMTENbHOE pa3BUTHE MOJIYYWIM TOJOBOHOTUE MOJUIIOCKM — aMMOHUTHI H
OETIEMHHTHI, PE3KO YBEIMUNBAIOCH YUCIO ABYCTBOPOK.

Ha cyme Obumi 4pe3BBIYAHO PacpOCTPAHEHBI Pa3HOOOpa3HbIe PEeNTHIIMU (OCOOCHHO AMHO3aBPHI).
Cpean Ha3eMHBIX PACTEHMI MOTYUYMIIH PACHBET PA3IMYHbIE TOJIOCEMEHHBIE U MAIOPOTHUKH.

TpuacoBblil nepuoj

[IponomwxurenbHOCTh OKONO 35MiIH. JieT. B opranmyeckoM mupe Tpuaca emi€ MNpUuCyTCTBOBAIH
HEKOTOpbIE Majie030icKue rpymmbl. 910 Obumn ciupudupunsl (p. Spirifer, Cyrtospirifer) u3 Opaxuonon;
Cpeay MO3BOHOYHBIX — cTerouedansl, Cpeu pacTeHU — KanamuTossle. Ho B Tpuace BnepBble MOSIBUINCH
Hexacorallia (mectunydeBbie), aMMOHOUIE C aMMOHUTOBOM JIOMACTHOW JIMHHUEH, HOBBIE MOPCKHUE €XKH C
MIPOYHBIM NaHIUpeM. [IBycTBOpUaThie MOJUTFOCKHU CTau 0oJsiee pa3HOOOpPa3HBIMU MO COCTaBy, OHU 3acCeIIn
T€ PKOJIOTUYECKUE HUIIIN, KOTOPBIE B Majie030€ ObUTH 3aHATHI Opaxuononamu (p. Pseudomonotis).

[To3BoHOUHBIE MpomoKanu cBOE pazButue. Cpeau ppld COKpAaTHUIIOCh YUCIO XPSIIEBBIX, B CPETHEM
tpuace (T2) mnosBwiKMCch KOCTHCTBIE PBIOBL. KucTtenépbie K IBOSKOIBIIIAIINE BCTPEYAIOTCS PEIKO.
Creronedais! ené npucyTCTBYIOT, HO,B KOHIIE ITEPHOJa MHOTHE U3 HUX BBIMUPAIOT.
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[TosiBUMCH  GECXBOCTHBIE 3€MHOBOAHBIE — aMuOun. Cpenu MO3BOHOYHBIX TMPECMBIKAIOIINECS
CTaHOBSITCS TOCIHOJCTBYIOIIEH Tpymnmnoi. BeiMepnn maneo30ickue KOTWIO3aBpbl M 3BepooOpasHbIe, HX
CMEHMJIM ME3030MCKHE PENTUIMM — TEKOJOHTHI, JMHO3aBPbl, KPOKOAWJIBI, uepenaxu. B koHue Tpuaca
MOSIBUJINCH TIEPBbIE MJIEKOMUTAIOLIME HEOOBIINX pa3MEPOB.

PacTuTenbHblil MUp CyIIM MCHBITHIBAJ 3HAUMTENbHbIE H3MEHEHUs. B Hauane Tpuaca ero cocraB ObLI
CHJIbHO 00eIHEH, HO BO BTOPOHM IIOJIOBUHE TpHUaca HCIBITal OOHOBIIEHHE: TMOSBUIMCH pPa3HOOOpa3HbIE
MANIOPOTHUKHU, XBOMHbBIE, 1IMKAJI0BbIe, OEHHETTUTOBBIE, THHKIOBbIe, YekaHOBckHe. K koHIy Tpuaca ¢iopa
npuoOpeTaeT Me3030MUCKUil 0OJTUK.

FOpcknii nepuon

[IponomxutenbHOCTh OKOJIO 70 MITH. JIET.

Opranuueckuid MUp STOTO MEPUOIa UMEET HanuOoJee TUITMYHBII Me3030MCKUN XapakTep. PennkroBeie
naneo3oiickue (Gpopmbl MPaKTUUECKH OTCYTCTBYIOT, IIUPOKO paclpoCTpaHeHbl Me3030ickue rpynmnsl. Cpenu
MOpPCKUX OECIIO3BOHOYHBIX OBLIM HauOoJiee pacrpocTpaHEHbl aMMOHMTHI, OCJIIEMHHUTHI, ABYCTBOpYATHIE U
OpIOXOHOTHE MOJIITIOCKH, MIECTIIIYYEeBbIe KOpaJUIbl, popaMuHUDEPBI, HOBBIE MOPCKUE €XKH.

AMMOHUTBI CO CJIOKHOW JIOMACTHOW JMHUEH 3aHUMaJId TOCIOJICTBYIOIIEE IOJIOKEHHE B MOPSIX.
beneMHUTHI 1OpbI pe3KO OTIUYAIUCH OT TPUACOBBIX MO CTPOEHUIO pocTa U (pparMokoHa. PazHooOpa3HbI MO
COCTaBy MIECTHIIy4YeBble Kopauibl (p. Montlivaultia), KoTopble C MO3AHEH IOPHI MPUHUMAIH Y4YacTHE B
pucdoobpazoBanuu.- Pudoobdpa3yronmmu B 1ope SBISUTMCh M3BECTKOBBIC TYOKH, CTPOMATONOPATHI, MIIAHKH U
BOJIOPOCTH (3€JIEHBIE U KPACHBIE).

W3 n03BOHOYHBIX JTUAMPYIOT MPECMBIKAIOIINECS: HA CYIlIe — JIMHO3aBPBl, B MOPSAX — HUXTHOINTEPHUH,
B BO3JyXe — JieTaiouiue smepsl — pamopunxu. BeiMepnu mnocnegnue crerouedansl. [losBuinck
xBocraTble aMmpuoOuu. C KOHIIa EpHO0/1a U3BECTHBI JPEBHUE SAIIEPOXBOCThIE MITUIBI U MIIEKOIUTAOIIKE.

HazemHblii pacTUTENbHBINH MU OTJIIMYAETCS PAcIiBETOM rosioceMeHHbIX. FOpckuit mepros Obu1 dTanom
MHTEHCUBHOTI'O yriieoO0pa3oBaHMsl, 10 MacCIITa0y CPaBHUMBIM ¢ KAMEHHOYTOJIbHBIM.

MesioBoii mepuon

IIponomkuTenbHOCTh OKOJIO 80 MITH. JIET.

Opranuueckuid MUpP B TEUEHHUE ITOTO MEPUO/JIA TPETEePIIeN 3HAUUTENIbHbIC U3MEHEHUs. B paHHeM meny
OH OBLT CXOJIEH C FOPCKUM, B MO3THEM MEJTy MTPOU3OILIN TyOodaiiiue npeodpasoBanus. s aToro nepuoaa
XapaKTEPHBI PACIIBET, a 3aTEM JIOBOJBHO OBICTPOE BEIMUPAHUE MHOTHX TPYII OPTaHU3MOB.

AMMOHHTBI TPOAOJIKAIH TOCTIOJCTBOBATh B MOPSIX, HO COCTaB MX U3MEHWICS. B koHIIe mepuona Bce
AMMOHUTBI BBIMEPIIM. BeneMHHUTBI OCTUTIIM CBOEro paciBeTa, ObUIM MHOTOYHCICHHBI M Pa3HOOOPa3HBI
Bo3pocio 3HadeHHe IBYCTBOpYATHIX M OpPIOXOHOTMX MOJUIFOCKOB, MHOTOYHCIIEHHBI W Pa3HOOOPa3HBI
MOPCKHE €XH, IIECTHIIy4YeBble KOpauibl. MakCUMaIbHOTO pa3BUTHUSL JOCTUTIN (hopamMuHueEps! (M3 HUX P.
Globigerina). benblii nucuuMid Mel COCTOMT B OCHOBHOM M3 MHMKPOCKOINHMYECKHX BOJOPOCIEH —
KOKKOJMTO(MOPU U TUTAHKTOHHBIX (popamMuHuep — rioOurepuH.

Cpenu TMO3BOHOYHBIX Tpeolianand PenTIMKM Ha Cylole — MTUIETa30Bble M SIIEPOTa30BbIC
JIMHO3aBPBI, B MOPSIX — HMXTHO3aBPbI, ME303aBPbl M UYEPENaxu; B BO3AyXe — MNTepoAakTuiau. [losBuimch
3ybacteie nTHnbl. Cpear MICKOMUTAIONINX MOSBUINCH MTEPBO3BEPH, CyMUYaThIe U MEPBbIC IUIaneHTapHbie. K
KOHILy MeJla BBIMEPJIH JUHO3aBPbI, KPHLIATHIC SIIEPHI, BOAHBIE PENTHIINHU, 3yOacThIC ITUIIBI.

B HazeMHOi#1 (uiope MOSBIAIOTCS MOKPHITOCEMEHHBIE, KOTOPHIE K KOHILY TIEpH0/ia BMECTE C XBOWHBIMH
CTAHOBSITCS TOCIIOACTBYIOLICH rpynmoi. BeIMUparOT OEHHETTUTOBBIE, YEKAHOBCKHE.

Wtak, B KOHIIE MEJIOBOrO INepuo/ia MPOU30ILLUIN CUIbHBIE U3MEHEHUS! — KakK B KMBOTHOM, TaK U B
pacTUTEIbHOM MHUPE — BBIMEPJIO OOJBIIMHCTBO ME3030MCKUX Tpymil. Vcye3nn Bce aMMOHUTBHI, OCHOBHbBIE
rpymnibl OEJIEeMHUTOB, [TO/IABIISIONIEEe OOJIBIIMHCTBO PENTHIINH, 3y0acTble NTUIBI, MHOTHE IPYIIIbI pACTCHHM.

Kaiino3oiickasi 3pa

W nmponomxkaeTcs B HacTosIiee BpeMs, yKe mponuio 65 MiH. geT. OpraHnueckuii MUp CyIIECTBEHHO
OTIIMYaeTCsl OT ME3030MCKOM 3pbl. B Mopckux OacceiiHax HauWHaeTCs OBICTpOE pa3BUTHE HOBBIX POJOB U
BUJIOB JIBYCTBOPUYATHIX M OPIOXOHOTUX MOJUIFOCKOB, a TAKXKe KUCTENEPBIX pbI0; HA CyIlle — MJIEKOMHUTAIOLINX
U nTyll. B pacTuTenbsHOM MHpe TOCNOJCTBYIOT MOKphITOceMeHHble. KaliHo30McKas 3pa 3HaMEeHYeT HOBbIN
3Tl B pa3BUTUH OPraHUYECKOT0 MHUpA.

IaneorenoBbIii mepuo
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IIponomxkuTenbHOCTh nasieoreHa okoso 40 MIH. JeT.

Oprannueckuii Mup pazHooOpaseH. Cpenu MOPCKHX OECIO3BOHOYHBIX MOTYYHIIA MUCKITIOUYUTEITHHOE
pa3BUTHE TPOCTEUIINE - KpyNHblE (opaMUHH(Epbl — HYMMYJIUTHI, Y4acTBOBaBIIME B (HOPMHUPOBAHUU
HYMMYJIUTOBBIX H3BECTHSKOB. [lo-mpekHeMy MIMPOKO paclpoCTpaHEHBbl JBYCTBOpYAThbie M OpIOXOHOTHE
MOJUTFOCKH, MHOTOUYHCJICHHBI MOPCKHE €U, HIECTUIY4YeBbIe KOPAJLIbl U TYOKH.

W3 1n03BOHOYHBIX CYLIECTBYIOT KOCTHCTbIE PbIObI, aM(puOUU, penTUIUN (KPOKOJIWIBI U Yepernaxu).
MuiekonuTaronye 3aHuMaroT TOCIIOACTBYIOIIEE MOJI0KEHHUE.

OHM npencraBieHbl MPUMHUTUBHBIMH >KUBOTHBIMH — CYMYaTbIMH, HACEKOMOSIHBIMH, JIPEBHUMHU
KONBITHBIMU. XapaKkTepHa Haubosiee APeBHSS MHAPUKOTEPUBAs CayHa MIEKOIMUTAOIIHX.

B nHazemHOM (hiope mormpexHeMy TOCIOACTBYIOT MOKpPhITOCEMEHHbIE. COXPaHSIOT CBOW 3HAYCHHE
XBOIiHbIE. B maneorene nmpoucxoauio yrieodpa3zoBanue, 0cOOEHHO BJIOJIb TOOEpexbs TUXOro okeana.

HeorenoBblii mepuoj

IIponomxkutenbHOCTh OKOJIO 23 MIIH. JieT. B TeueHue mnepuojia OpraHUYECKHil MUpP MOCTEIEHHO
npuoOpeTaeT uepThl, OJM3KHE K COBPEMEHHBIM, KaK IO cocTaBy (ayHbl U GJIopbl, Tak U 10 €
reorpau4eckoMy pacrpeaeaeHHIo Mo NpoBUHIMSIM. OCOOEHHO OTYETIUBO 3TO MPOSBUIIOCH HA CYIIIE.

Cpenn MOpPCKHX O€CrO3BOHOYHBIX MPOJOJIKAINM TOCHOJICTBOBATh JIBYCTBOpUYAThle U OPIHOXOHOTHE
MOJUTIOCKHU. 3HAUUTENbHbIE U3MEHEHUS IPOM30LUIH cpean popamunudep. HyMMynuTel BeIMEpiH, Ha CMEHY
UM TIPUIUIKA JPyTHe OTpsiabl, B 4acTHOCTH Muinonuasl p.Triloculina,Pyrgo. Ilpogomkanu cBoe pa3Butue
pudocTposme Kopauibl, TYOKH, UTIIOKOKHE.

W3 1mo3BOHOYHBIX B MOpPSIX T'OCHOJICTBOBAJIM KOCTHBIE pPbIObI. AMGUOMM W PENTWINU 1O CBOEMY
cocTtaBy OmM3KM K CcoBpeMeHHbIM. [losiBisitoTcss HOBbIE NTHUIBL.  BBICTpO  HBOIIOLMOHMPOBAIU
MJIEKOITUTAIOIINE, CPEAd HHUX TOCIOJCTBOBAIN IUIAllEHTApHbIE: MACTOJOHTHI, THIIAPUOHBI, HOCOPOTH,
oJIeHH, BepOITI0/IbI, cabiie3yObie KOIIKH.

Hazemnas d¢mnopa mano 4em oTiMyaeTcs OT MaleoreHoBOH. [lOKpBITOCEMEHHBIE MPOOIIKAIOT
rocrnojicTBoBaTh. COKpaTUIIMCh apeajibl TPOMMUYECKON pacTUTENbHOCTH, BO3HUK Mosc crenel. [loxononanue
KJIUMaTa MPHUBEJIO K IOSBJICHUIO 30HBI XBOMHBIX JIECOB, @ K Hayally Y€TBEPTHMYHOTO — 30HBI XOJIOJHBIX
CTEINeN U TYHAPBHL.

YeTBepTUYHBIN (AHTPONOTeHOBBII) EPH O

[IpoaomKUTENBHOCTh MEPHUOAA HESICHA: OH .JUIMTCS YXke Ookojo 1.6 - 2 muH. net. PacTutensHblid 1
KUBOTHBIA MUP MaJIO YeM OTIMYAETCS OT COBPEMEHHOTO0. M3MeHeH s, KOTOpbIEe MPOU30IILUIA B €T0 COCTaBe,
ObUIM BBI3BaHBI, TJABHBIM O00pa3oM, HW3MEHEHUSIMU KIMMaTa — TOXOJOJAHHUSIMH, TOTEIUICHUSIMH,
CBSI3aHHBIMU C HACTYIUICHHEM M OTCTYIUICHHEM JICJHHKOB. JTO MPUBEIO K MIUPOKOW MUTparuu (GayHbl U
¢dnopsl B CeBepHOM TONYIIAPUH, a BO BPEMs MAKCHUMAaJIbHOTO OJICICHEHHUS K BHIMUPAHHUIO TETUIONIOOUBBIX
dopm.

B mopsx ¢opmupoBanace coBpemenHas ¢ayna u ¢iaopa. Ha cymie B mo3gHee 4eTBEpTUYHOE BpEMs
TEIUIONIOOUBBIE  KUBOTHBIE B CEBEpHOM TMOJYIIAPUU BBEIMEPJH, I[IHPOKOE pPAa3BUTHE MOIYYWIN
XOJIOJTHOTFOOUBBIE : MAMOHTBHI, IIEPCTH HOCOPOTH, OBIEOBIKH, CEBEPHBIC OJICHH H T. II.

Haubonee BaxxHOW OCOOCHHOCTBIO YETBEPTHUHOTO NEPUOJA, OTIUYAIOUIEH €ro OT BCeX JAPYrux
TeOJIOTMYECKUX MEPHOJIOB, SIBISIETCS MOSIBIICHUE U PA3BUTHUE YEIOBEKA.

CospemeHnHast ¢uiopa chopMUpoBaIach B TCYCHHUE YETBEPTUYHOTO IEPUO/IA.

C 4eTBepTHUUHBIM BPEMEHEM CBsI3aHA €MIE OJIHA IT10Xa YriIeo0pa3oBaHusl.

KoHTpo/ibHBIE BONIPOCHI:

1. OxapakTepusyiTe pa3BUTHE KU3HU B apXEHUCKYIO 3PYy.

2. OxapaktepusyiTe pa3BUTHE KU3HU B IPOTEPO30ICKYIO Py
3. OxapakrepusyiTe pa3BUTHE )KH3HU B MAIEO30MCKYIO 3Py
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Tema IlosioxkeHnne YesioBeKa B cUCTEMe sKUBOTHOTO MUpa
Ilnan:
1. Jdoka3aTeabCcTBA MPOUCXOKIEHUS YeJOBEKA OT ;KUBOTHBIX.
2. OTan4us 4eJI0BEKA OT KMBOTHBIX.
3. OcHOBHBIE CTAAUH AHTPONOTreHe3a.

OxapakTepusyiTe pa3BUTHE KU3HU B Pa3BuTHeE B3IJISII0B HA MPOMCXOXKIEHUe YesioBeKa. VcTopus
B3IJII0B Ha IPOUCXOXKJEHUE YEJIOBEKA IOpa3fo JIpPEBHEE CaMOM HayKH O INPOUCXOXKJIECHUU YEJIOBEKa —
anmpononozuu, Kotopas Bo3HUKIA Ha pyoexe XVIII— XIX BB. YueHble aHTUUHOTO MHpa OOCYXIaIn
BOIIPOCHI TOSIBJICHUS YEJIOBEKa W €ro mecrta B mpupoje. Hampumep, ApucroTenb NpU3HABAI MPEIKAMH
YesoBeKa KUBOTHBIX. OH C03/1aJ1 NMEPBYIO KJIACCU(PHUKAIMIO )KUBOTHBIX, OCHOBAHHYIO Ha X BHEIIHEM BH/JIE,
CTPOEHHUH TeJla U HEKOTOPBIX 0COOEHHOCTSIX MOBEACHUS, U Pa3/ICJINII )KUBOTHBIX HA «KPOBSIHBIX» U «OECKPOB-
HBIX», OTHECS YeJIOBEKa K IPyIIe «KPOBSHBIX». MeXy *KUBOTHBIMH M YEJIOBEKOM APHUCTOTENb MOMECTHII
00e3bsH. ["anen Taxxe npu3HaBai OJIM30CTh YENIOBEKA K )KUBOTHBIM, Ji€Jiasi 3TOT BBIBOJ HA OCHOBE M3yYEHUS
AHATOMMYECKOI'O CTPOCHHSL.

K. Jlunneii momien HaMHOTO Jajbllle IO CPaBHEHHWIO CO CBOMMHU IpeAmiecTBeHHuKamMu. B 1735 r. B
cBoel kaure «CucreMa mpupoJibl» OH BB POJI Jt0JIel ¢ oHUM BuJoM — Yenosek pazymusiii (Homo
sapiens L.) u momecTwsi ero B OTpsij MPUMATOB BMECTE€ ¢ HM3IIMMH M BBICIIUMHU obOe3bsiHamu, B 1760r.
K.JIunnet naxe omyOmmkoBan paboTy «PoiCTBEHHHKH 4YelloBeKa», B KOTOPOM IMOJYEPKHBAT BHEIIHEE U
BHYTpPEHHEE CXOJICTBO YeJIOBEeKa U 00€3bsIH.

Kan baruct Jlamapk B cBoeM Tpyne «®Pumocodus 3oomorum» (1809 r.) ykaspiBan Ha pOJICTBO
YesoBeKa ¢ 00e3bsiHaMM U IIPEJIIoJIaraj, yTo YeJIOBeK MPOU30ILIeN OT IPEBHUX YEJI0BEKOOOpa3HbIX 00E3bsH B
pe3yiapTaTe IepexoAa K MPSIMOXOXKICHHIO, IMPUYEM CTaJHbI 00pa3 JKW3HU MEpBOOBITHBIX JIHOJEH
CIocoOCTBOBAJ PAa3BUTHIO PEUU.

3HauMTENBHBIM BKIIQJ B pelieHue mpobieMbl aHTponorene3a BHec Y.JlapeuH. B cBomx Tpymax
«[IpoucxoxaeHue yenoBeka u moaoBoit oroop» (1871 r.) u «BeipaxkeHne SMoLUI y YeIOBEKa U KUBOTHBIX»
(1872 r.) o Ha OonbpIIOM (HAKTOJOTHYECKOM MaTepHalie MOKa3aa MOpa3UTEeIbHOE CXOJCTBO 4YEIOBEKa C
KUBOTHBIMH B OCOOCHHO C 4eJI0BEKOOOpa3HbIMU 00e3bsiHaMu, Ha OCHOBaHUM ATOTO OH MPHIIEIN K BEIBOIY O
HAJIMYUH Y 00€3bsiH U YeJIOBeKa OOIIero mpeaka, oOpaTHB BHUMAHUE HAa BIUSHHE COIMATBHBIX (DAKTOPOB B
ABOJIFOLIMH YETIOBEKA.

Joka3aTeqbcTBa NMPOUCXO0KACHUSA 4YeJ0BeKa OT KMBOTHBIX. B OCHOBE COBPEMEHHBIX HayYHbBIX
MPEACTABIICHUN O MPOUCXOKIACHUH YEIOBEKA JIEKUT KOHLEILHUSA, B COOTBETCTBUH C KOTOPOH YEJIOBEK BBILIEI
13 MHpa KUBOTHBIX.

JlaHHBIE CpPaBHUTENHHOM YMOPUOIOTUN ¥ aHATOMUU SICHO MTOKA3bIBAIOT YEPTHI CXOJICTBA B CTPOCHUU H
Pa3BUTHH TEJIA YEJIOBEKA C )KUBOTHBIMHU.

Jns denmoBeka XapaKTepHbl OCHOBHBIE 4YEpThl, MpuUCyllue muny Xopooevie U HOOMURy
Ilo36onounvle. Y denoBeka (Kak W y BCEX XOPJOBBIX) Ha PAHHUX dTamax SMOPHOHAIBHOTO Pa3BUTHS
BHYTPEHHHI CKEJeT MPEJCTaBIIEH XOPJOW, HEpBHAs TPyOKa 3aKiaJbIBAeTCsl HA CIIMHHOW CTOpPOHE, TEJO
UMEeT JBYCTOPOHHIOK cuMmMmeTpuio. [lo Mepe pa3BuTHS SMOpHMOHA XOpja 3aMEHSETCS] Ha MMO3BOHOYHBIN
cTosid, (opMHUpYIOTCS depel, NATh OTAEIOB TronoBHOro mosra. Ceppue pacronaraetcs Ha OprOIIHOMN
CTOPOHE, MOSBJISIETCS CKEJIET MapHbIX CBOOOAHBIX KOHEUHOCTEH.

Jlnst yenoBeka XapakTEpHbI OCHOBHBIE UepThl Kaacca Maekonumarujue. 1103BOHOYHUK YETIOBEKA
paszieNieH Ha IATh OTIENOB, KOXKA ITOKPBITa BOJIOCAMHU M COAEPIKUT IOTOBBIE U CaJbHbIE XKene3bl. Kak u uist
JPYTUX MIJIEKONMMUTAIOUINX, JUIS 4YeJIOBEKa XapaKTEPHO >KUBOPOKICHHE, HaJlW4Hue Auadparmbl, MOJOYHBIX
JKEJIe3 U BCKapMJIMBAHUE JIETECHBIIIEH MOJIOKOM, YETBIPEXKAaMEPHOE CEPILE, TEIUIOKPOBHOCTb.

Jnst demoBeka XapakTepHbl OCHOBHBIE UepThl nodkaacca Ilnayenmapusie. Math BhIHAIIMBAET
IJIOJl BHYTPU CBOETO TEJA, U MUTAHUE TUIOJA POUCXOIUT Yepe3 IUIALCHTY.

Jnst demoBeka XapakTepHbl OCHOBHbIE uepThl ompsaoda Ilpumamer. K HUM MOXHO OTHECTU
KOHEYHOCTH XBaTaTeJIbHOIO THIIA, HAJWYME HOITEH, pACHOJIOKEHHE IJa3 B OJHOW INIOCKOCTH (YTO
oOecrieunBaeT 00bEMHOE 3PEHHE), 3aMeHa MOJIOYHBIX 3yOOB Ha MOCTOSHHBIE U JIp.MHOr0o 00IMX MpU3HAKOB

90



y 4YeJoBeKa M C YeJIOBEKOOOpa3HbIMM O00€3bSHAMH: CXOJHAas CTPYKTypa MO3IOBOTO U JIMIIEBOIO OTJIEJIOB
yepena, XOpOILIO pa3BUThIE JIOOHBIE JIOJIM TOJOBHOTO MO3ra, OOJIBIIOE YMCIO W3BWIMH KOPBI OOJIBIIMX
MoJTylIapuid, UICYE3HOBEHHE XBOCTOBOI'O OT/iEJIa M0O3BOHOYHMKA, PA3BUTHE MUMHUYECKON MYCKYyJIaTyphl U Jp.
Kpome mopdonornueckux NpuU3HAKOB O CXOJCTBE YEIOBEKAa M YEIOBEKOOOPAa3HBIX 00€3bsIH, CBHJIETEINb-
CTBYET W DS APYIMX JaHHBIX: CXOJHBbIE pe3yc-GakTopbl, aHTUreHBl Tpynm KpoBu (ABO); wammuume
MEHCTPYaJIbHOTO MEepUoAa U OEpeMEHHOCTH JUIMTEIbHOCThIO 9 MecsleB, Kak y LIMMIIAH3€ U TOPHJUIBL;
CXO/IHasl YyBCTBUTEIILHOCTh K BO30YIUTEIISIM OJJTHUX U TeX ke O0Je3Hel u T. 1.

b mnocnennee BpemMsi HIMPOKO NPUMEHSIOTCS METObl ONpEAENeHUs] 3BOJIOLUOHHOTO POJACTBA
OpPraHU3MOB IIyTEM CPaBHEHMS UX XPOMOCOM M OenkoB. PoacTBO Mexay BUAaMu TeM Oosblie, YeM OoJblie
CXO/ICTBO MEXAy Oenkamu. MccnenoBaHus mokasaiu, 4To OCJIKH YeJIOBeKa U IIMMITaH3€ CXOHBI Ha 99%.

O poacTBe 4YenoBEKa € KUBOTHBIMH CBHJIETEIBCTBYET TAK)KE€ HAJUMYME Y YEJIOBEKAa aTaBU3MOB
(HapyXKHBIH XBOCT, MHOTOCOCKOBOCTb, OOWMJIbHBIN BOJIOCSHOW TOKPOB Ha JIMIE W JAp.) U PYIAUMEHTOB
(anmeHIMKC, YUIHBIE MBIIIIBI, TPETHE BEKO U AP.)

Cucrematuuyeckoe T10JIOKeHHEe COBpeMeHHOro uvejoBeka. IlapctBo JKuBoTHble, moxaIApCcTBO
MHoroknerounsie, Tull Xopaossie, noatun Ilo3soHounsie (Uepennsie), kiiacc MuekonuTaromue, moaKiIace
[Tnanenrapusie, otpsa Ilpumarel, momorpsan YenoBekooOpasueie, cemeiictBo Jltogu (I"omuHUABI), poa
UYenosek (Homo), Bua Yenosek pazymusiii (Homo sapiens), moasua Homo sapiens sapiens.

[Tockonibky B HacTtosiliee BpeMsi K BUAYy UenoBeK pa3yMHBIM TakKe OTHOCAT BbIMepIIuid moasuj Yesosek
pa3yMHBIM HeaHJIepTalbCKUM, TO MOJHOE Ha3BaHUE COBPEMEHHOIO 4YelioBeka — YeroBeK pa3yMHbIH pa-
3ymHbIi (Homo sapiens sapiens).

OTyinums yenoBeka OT KUBOTHBIX. OHAKO MEX/ly YEIOBEKOM M KHBOTHBIMHU CYIIECTBYIOT KOPEHHBIE
orianuus. TonbKko Ui YeraoBeKa XapaKTepHO HCTUHHOE INPSIMOXOXKIAEHHWE. B CBsI3W C 3TUM B CTPOEHUU
CKeJleTa 4YeJIOBeKa IPOM3OILIN XapaKTepHble HW3MEHEHHUsS: IMO3BOHOYHMK Ipuodpen S-o0pasHyro ¢opmy,
MOSIBIJIaCh CBOJYATOCTH CTOIbI, OOJIBIION Majell HUXHUX KOHEYHOCTeW NPUOIU3UICS K OCTAJIbHBIM U
NPUHST Ha cebst (YHKIUIO ONOpBI, TAa30Bble KOCTHU CTalIM Oojiee IIMPOKHMH, MPOU3OLLIO YIUIOIICHHE
I'PyJHOM KJIETKU B IIepeHE3a/IHEM HalpaBJICHUN.

OcBoOonuBIINECS BEpPXHHE KOHEYHOCTH C TMOKUMH KHUCTSIMH M MPOTHUBOIOCTABICHHBIM OOJBIINM
najablLEM IPEBPATUIIUCH B OPraHbl TPyJa.

B uepene denoBeka MO3TroBOM OTHeN mpeoOnagaet Haja JnieBbiM. CpeqHssi Macca MO3ra 4YeloBeKa
cocrasisieT 1350—1500 r, Torna kak ropuuibl U muMnan3e — Beero Jauib 460—600 r.

YenoBek 00naaeT co3HaHUEM U aOCTPAKTHBIM MBIIIJICHHEM, CIIOCOOEH OOIIATHCS ¢ TIOMOIIBIO0 PEeUH
(BTOpasi cUrHaJIbHAsI CUCTEMAa) U aOCTPAKTHBIX CHMBOJIOB (ITMCHMO), @ TaKXKe MepelIaBaTh U BOCIPUHUMATH
3HaHMSI, HAa-KOIUIEHHbIE MPEABIAYIIMMHU MOKOoJeHUsAMU. OH CO3/1al1 HCKYCCTBO M HayKy. DBOJIOLUS YEJIOBEKa
BBIIILJIA U3-TI0JT BEAYIIETO KOHTPOJISI OMOJIOTHYECKUX (PAaKTOPOB U MPUOOpENa COIMAIBHBIN XapakTep.

Anmpononozus.

CoBpeMeHHbIE B3IJIAbl Ha pa3BuUTHE uyenoBeka. IIIupoko pacnpocTpaHEeHO MHEHHE, YTO YEIOBEK
MIPOU30IIET OT YEIOBEKOOOPa3HBIX 00€3bsiH. DTO HE COBCEM BEPHO.

Pa3zBuTHe yenoBeka M UEIOBEKOOOpa3HbIX 00€3bSH — 3TO HE IOCIEIOBATENIbHBIE CTYIEHH, a
napajijieJbHble BETBH 3BOJIIOLIMHU, PACXOXKICHUE MEXKIY KOTOPBIMH C 3BOJIIOLMOHHOW TOYKH 3PEHHsI OYEHb
riy0okoe.

Haxoxu maneoHToI0TOB CBHIETEIBCTBYIOT, YTO MIPUMATHI MOSIBUJIMCH OKOJI0 70 MITH JIeT Ha3al.

[Tpumepno 30—40 muH et Ha3ag OT 00mIeH UCXOMHON (OPMBI PA3OILIUCH JIBE BETBU DBOJIOINHU:
nepBasi, IpUBE/IIas K COBPEMEHHBIM BBICIIMM 00€3bsiHaM, U BTOpasi, pa3BUTHE KOTOPOU B KOHEUHOM CUETE
NIPUBEJIO K IOSBJICHUIO YEJOBEKAa COBPEMEHHOI'0 aHAaTOMHUYECKOro Tuma, B panmpHeiilieM mnpencraBuTeNn
3THX BETBEH B TEUEHHE MHOI'MX MUJUIMOHOB JIET Pa3BUBAINCH HE3aBUCHUMO JIpYT OT Apyra. B xozae sBomonuu
y MpeACTaBUTENICH KaXKI0W M3 JBYX BETBEU BhIPAOOTAIMCH CcrHelU(pUUECKUe 0COOCHHOCTH OMOIOTHYECKOM
OpraHu3alluy,' CBSI3aHHBIE C IIPUCIIOCOOICHNEM K COOTBETCTBYIOIIEMY 00pa3y KU3HH.

JpeBHemmMu 0OIIMMH MPEIKaMH Y€JIOBEKa U YEJIOBEKOOOPa3HBIX 00€3bsiH (AaHTPOIMOHI0B) IPUHSITO
CUUTaTh HAPARUMEKO0E — MAJOCIICIU-ATU3UPOBAHHBIX BBICHIINX 00€3bsIH, KOTOpPBIE BEIH KaK JPEBECHBIH,
TaK U Ha3eMHbIA 00pa3 xu3HU. OT HUX MPOM30IIUIA BEIMEpIIAs BIIOCIEICTBUHM COOpHAas rpynmna o0e3bsH —
opuonumexu.
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VY4eHble CUMTAIOT, YTO WMEHHO OT KAaKOH-TO TpYMIbl JPUONMTEKOB, HAMpUMEp pPAMaIUTEKOB,
HAYMHAETCS SBOJIIOIIMOHHAS JIMHUS TOMUHU/L.

Hacrostiiiee Bpemst

OTteuecTBEHHBIE AaHTPOIOJIOTH, BHECIINE OOJIBIION BKIJIAJ] B pa3pabOTKy TEOPUH HBOJIIOIUH YEJIOBEKA,
BBIJICJISIFOT YETBIPE cmaouu aHmponozeHesd.

I. IlpeamecTBEHHUKH YEIOBEKA — A6CMPATIONUNIEKOGbLe.

1. JlpeBHeilline mOAM — TPOTPECCHUBHBIE ABCTPANIONUTEKH, apxan- mponsl (MATEKAHTPOIBI,
CHUHAHTPOIIBI, aTJIaHTPOIBI, TeH1eTLOSPICKUIA YEIOBEK H JIp.).

1. JlpeBHueE N0 — nanxeoanmponsl (HEAHJEPTAIbIIB).

IV. Hckomaemsie JIF0IM COBPEMEHHOTO aHATOMUYECKOTO THIIA — HEeOAHMmpPOonsl (KPOMaHbOHIIBI).

[IpenmectBenHukn 4yenoBeka. Haumbonee paHHUMH TPEICTABUTENSIMH CEMEWCTBA TOMHUHU]
CUMTAIOTCS aBCTPAJIONUTEKOBBIE (JaT. australis — 10KHBIM W rped. pithecos — o00e3psiHa). Hambomee
JPEeBHUE HAXOJIKH aBCT- PAJIONMTEKOBBIX (MX MHOI/IA HAa3bIBAIOT «Npe0ascmpalonumeru»), HaJleHHbIE B
Bocrounoit Adpuke, natupyrorcs 4,5—6,5 muH net. M3ydeHue ocTaTKOB CKeJleTa 3THX CYIECTB MoKa3ao,
YTO WX 3yObl MOYTH CXOJHBI C YEJIOBEUECKUMHU, 00HEM TOJIOBHOTO Mo3ra jnocturan 6oiee 500 oM’ , a Macca
tena coctaBisuia 35—55 kr. OHM 00naganu CHOCOOHOCTBIO K Mpsi- MOXOXACHHI0. OT HUX TPOU30ILLUIH
HECKOJIbKO BHJIOB 0oJjiee MO3/JHHUX aBCTPAJIONUTEKOB, OTIMYABIIMXCS pa3MepaMM, Macco Tena, Oco-
OCHHOCTSIMU B CTPOCHHHM Yepera.

Hpesneitmme mogu. IlepBeiMu  mpencraButensiMu  pojga Homo, 1mo MHEHHIO OOJIBIIMHCTBA
CMELMATIMCTOB, ObLI IPOTPECCUBHBIN BapuaHT aBCTpa-

nonureka — Yenoeex ymenwtit (H. habilis). 3To Ha3BaHUe CBSA3aHO C TEM, YTO TH CYIIECTBA YMEIH
W3TOTOBJISITh IPUMUTUBHBIE PEXKYIIUE U PYOSIIINE OPYIUS U3 TaIbKH.

Poct Yenoseka ymenoro gocruran 150 cm, o6bem mosra 6bur Ha 100 cM® Goublie, 4eM y APYrHX
aBCTPAJIONMUTEKOB U UMen Maccy 10 650 r. OH umen 3yObl 4YeTOBEYECKOTO TUTIA, a TIEPBBIN MaJel] CTOMbI, KaK
M Yy COBPEMEHHOTO YeJOBEeKa, He ObLI OTBEJCH B CTOpOHY. B MopdonornueckoM muiane YenoBek ymenbiid
HE3HAYUTEIBHO OTINYAJICS OT aBCTPATONUTEKOB, HO CIIOCOOHOCTh M3TOTOBJIEHUS OPYAUHM Tpyna (XOTs ele
OYCHb MPUMHUTHBHBIX) TO3BOJIIIIA €My HPEOJOJIETh TPaHb, OTACISIBIIYI0 MCKOMAEMBIX YeI0BEKOOOPa3HBIX
00€3bsH OT JPEBHEHIINX JIFO/ICH.

Cuuraercs, 4TO mepBasi MOMYISLUS YEJIOBEUECKUX CYIIECTB UMEET IpeBHOCTh 2—2,5 muH jet. Ho,
10 MHEHUIO MHOTHX yYYEHBIX, IEPBBHIE JIFOJIU MOTJIM MOSIBUTHCS 3HAYUTEILHO PAHBIIIE.

[IpenmonararooT, 4TO, paccenssicCh W TONaAas B HOBBIC YCIOBHS CYIIECTBOBAHHS, IOMYIISIIIMHA
YenoBeka ymenoro oOpa3oBBIBANHM OT/AEIbHBIE W30JIMPOBAHHBIE (POPMBI apXaHTPOIOB, 3aHUMAIOIIUX TIO0
MHOTHUM  CYIIECTBEHHBIM IMPH3HAKaM MPOMEXKYTOYHOE TMOJIOKEHHE MEXKAY aBCTPAJIONMHUTEKOM U
COBPEMEHHBIM YEIIOBEKOM.

K nHacrosimemy BpeMEHM H3BECTHO HECKOJIBKO MCKOMAEeMbIX (DOPM apXaHTPOIOB: HUMEKAHHIPON
(00e3psTHOUEIIOBEK), €T0 OCTaHKH ObUTM OOHApYy>KEHBI Ha OCTpOBe fIBa; cumammpon, €ro OCTaHKH ObLIH
oOHapyxeHbl B memepe Onu3 r. [lekuHa. OCTaHKM MCKOMAEMBIX JIOICH, CXOAHBIX C MHUTEKAHTPONAMHU U
CHHAHTpoOIamu, ObuT oOHapyxeHbl Ha Tepputopun OPT (reiinensOeprckuii yenosek), Apkupa (aTIaHTpoI)
u MHorux apyrux crpad. Cyas Mo apXeoJOTMYeCKUM HaxOJKaM, MOMYJSIUU apXaHTPOIOB OOUTAIU B
pa3IMUYHBIX pailoHaX 3eMHOTO miapa MpuoIUM3nuTeNbHO OT 2 MiH 10 200 ThIC. IeT Ha3ajd. "YYeHble CUUTAIOT,
YTO BCE OHU OTHOCHJIMCH K OJJHOMY BUNly — Yenoeek npamoxooawyuir (H. erectus).

Poct Yenoseka npsamoxonsmiero pocturan 160 cm u 6onee. CpegHuii 00beM ero Mo3ra COCTaBIISUIT
800—1200 cm’. On yYMeJ U3rOTOBJISATh KAMEHHBIE OPY/IUs TPY/ia U MOJIJIEPKUBATH OTOHb.

Hpeuue mronu. IlameoaHTponsl TpeACTaBIsAIM CcO0OM  KpaliHe pa3HOOOpa3HYH Kak B
MOp(OJIOTHYECKOM, TaK M XPOHOJIOTMYECKOM OTHOILIEHHM TpYHIy HCKomaeMbIx jroaeid. OHu 3acersuiu
obmupubie Tepputopun EBpomnbl, Asun u Adpuxu. [lepas HaxogKa CKEJIETHBIX OCTAaHKOB MAJICOAHTPOIIOB
Obl1a cnenaHa B noyinHe peku Heanneprans B ['epmanuu B 1856 ., OTKyAa ¥ TONLIO IPYroe UX Ha3BaHUE —
Heanodepmanvuybl.

BoJIbIIMHCTBO MHOTOYMCIEHHBIX HAXOJOK OCTAHKOB IaJI€OAHTPOIOB JaTUpyeTcs BpemeHeMm oT 250
10 35 ThIc. neT Hazaq. Ho ydeHble cuMTaoT, 4YTO Najl€0aHTPOIBI MOSIBUIINCH 3HAYUTEIBHO PaHbIIIE.
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JIpeBHNUE IIOH MMENH 00BEeM YeperHoil KopobkH okono 1400 cM’, M3rOTOBISIM pa3sHOOGpPA3HBIC
KaMeHHbIe opyaus (pyouia, ckpebia, OCTPOKOHEUHHUKH U JIp.), 0013 jany 3a4aTKaMy 4IeHOpa3AeIbHON pedn
(puc. 109).

VYyeHble ele He NPUILIM K 00LeMy MHEHHIO O MECTE M pOJIM HEaH/EePTAJbIEB B aHTPOIOIeHE3e U
BBIJIBUHYJIU TPU TUIIOTE3BI:

— HEeaH1epTaIbIbl — IPSMbIE IIPEJIKHU YeJIOBEKAa COBPEMEHHOTO THIIA;

— HEaH/JepTAJIbIbl BHECIM HEKOTOPbIM TEHEeTMUeCKUH BKIaA B TeHODOHA dYelloBeKa
COBPEMEHHOTI'0 THIIA;

— HEeaH1epPTaJIbIbI ABJSAIOTCS OOKOBOW TYMHMKOBOM BETBBIO 3BOJIIOIIMYA TOMUHH/IOB.

MHorue HaxoJKH HCKOIMAEMbIX OCTAHKOB B Pa3HBIX PETHOHAX CBHUJIETEIBCTBYIOT O 3HAYUTEIILHOM
M3MEHYHMBOCTH MOMYJISINNA paHHUX HEaHJepTalblieB. B HacTosmiee BpeMs HEaHIEPTAIbIIEB CUUTAIOT OJHUM
13 o/IBUIOB YenoBeka pa3yMHOTO.

Jlronm coBpemMeHHOro aHaToMuuyeckoro Ttuma. [locmeaHsist cragus SBOJIIOLMU YEIOBEKa —
COBpPEMEHHBIE JIIO/IM, WIM HEOAHTPOIbl. BriepBble KOCTHBIE OCTAaHKH HEOAHTPOIIOB OBbUIM HAWJIEHBI B IPOTE
Kpo Manbon Bo @pannuu B 1868 1., 0OTKy/a 1 MOIUIO APYroe Ha3BaHUE — KPOMAHbOHUbL.

B 1ie1oM KpoMaHBOHIIBI YK€ HE UMEJM CYLIECTBEHHBIX OTJIIMUMNA OT HBIHE KUBYIIHUX JtoAeil. Poct nx
cocrtaBisu1 10 180 cM, 00beM Mo3ra — g0 1600 cM'. Mo3roBoii oTaen ux yeperna rnpeo0saaan Hajl JIUIEBBIM,
CIUTONTHOM HAJIJIa3HUYHBIN BaJIMK OTCYTCTBOBAJI, Pa3BUTHIN MOJOOPOJAOYHBINA BBICTYI YKa3blBaJl HA TO, YTO
OHHU CMOTJIA O0IIAThCS € TIOMOIIBIO WIEHOPA3/IebHOM peun .

He oxoHuaTenbHO peleHHBIM OCTaeTcs BOIPOC O BO3HMKHOBeHMM monaBuia H, sapiens sapiens, k
KOTOPOMY NPUHAIJICKUT COBPEMEHHOE YEJI0OBEYECTBO.

AHanu3 najaeoHTOJIOIMYECKUX MaTepUaioB MOKa3all, YTO MOXHO BBIJCJIUTH TPU TUIA HCKONAEMbIX
JIOJIeH, )KUBIIUX OJHOBPEMEHHO: HEAHJEPTaNbLIEB, JItOJI€Hl COBPEMEHHOTO THIA U MPOMEXYTOUHbIE ()OPMBI.
OTO0 AaeT OCHOBAHME MPEANOI0KHUTh, YTO HEaHIEePTAJIbIbl 1 KPOMAHBOHIIBI JIOJITO€ BPEMsl COCYIIECTBOBAIH
PAIOM M HEpeNKU ObLIM CIIy4au CMEIIECHUSI.

[Tocne mIMTENBHOrO COCYIECTBOBAHMS ABYX IOJBUIOB TOMHHMJ, IpuMepHOo 40 ThIC. JIeT Hazaf,
MIPOU30IIEN IeMOTrpaUUECKUil B3PBIB B MOMYJISIIIHSIX JTFOIeH COBPEMEHHOTO aHATOMUYECKOTO THIA, KOTOPBIN
COIPOBOXKJIAJICS YBEIMUYEHUEM IUIOTHOCTH HACEJICHHS M TPOTPECCUBHBIMH HM3MEHEHHSIMH B OO0JIacTH
MaTepUAIBHON KYyJIbTYPHl. B TSOKENbIX YCIOBHSAX JIEAHMKOBOTO TEpPHOJA HEAHAEPTAIbIbI, OYEBUIAHO, HE
BBIJIEpP)KaIM KOHKYPEHTHOH OOphOBI ¢ KPOMaHBbOHILIAMH, OBUIM MMM BBITECHEHBI U, BO3MOXXHO, YaCTUYHO
UCTPEOJICHBI.

JlanpHelie uccieoBaHus MajJ€OaHTPOIIONOrOB U CHEUUATNCTOB APYTHX CHELHATIbHOCTEH, HECOMHEHHO,
BHECYT SICHOCTD B €I1[€ HE PELICHHBIE BOIIPOCHI aHTPOIIOTE€HE3A.

KonTponbsHbIe BOMTPOCHI:
1. Kaxas koHLENIHUS J€KUT B OCHOBE COBPEMEHHBIX HayUHbIX MPEJCTABICHUN O TPOUCXOKICHUU
yeloBeka?
2. Kakue naHHble yKa3bIBalOT Ha CBSI3b YEJIOBEKA C JKUBOTHBIMU ?
3. KakoBo cucTemMaTiuecKoe MojioKeHUEe COBPEMEHHOTO YesioBeKa?
4. Kakuie KOpeHHbIE OTJIMYHS CYIIECTBYIOT MEXK/Yy YEITOBEKOM M KUBOTHBIMH? UeM UX MOKHO OOBSICHUTH?
5. Kakue ctaguy NpuHATO BBACISITL B aHTPOIIOTeHE3e?
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Paznen V UCTOPUSA PAZBUTHUSA ’KU3HU HA 3EMJIE
Tema Onpenesienue :xKu3Hu Ha 3emuie. Bo3pact 3emMiuin 1 cpokHu 3aposkAeHNs JKU3HU HA HaLIel NJ1aHeTe

Ilnan:

1. I'mmore3bl 0 MPOMCXOKAEHUHU KU3HU.

2. CoBpeMeHHbIE MPEICTABJIECHHUS 0 MPONCXO0KIEHNH KU3HU.
3.  OcHoBHBIE dTaNbl Pa3BUTHS KU3HHU Ha 3emJie.

1. Ilpobnema BO3HMKHOBEHUS >KM3HM Ha HalIel IUTAHETE SBIISETCS OJHON M3 ILIEHTPAIbHBIX B
COBPEMEHHOM ecTeCTBO3HAaHUU. C IpEeBHEHIINX BPEMEH JIFOIU MBITAIUCH HAUTHU OTBET HA 3TOT BOIIPOC.

Kpeannmonusm (1at, creatio — coTBopeHue). B pa3Hble BpeMeHa y pa3HBIX HapOJIOB ObLIM CBOU
MIPEJICTABJIEHUSI O BOSHUKHOBEHUU KHU3HU. CBOE OTpa)XCHHE OHM HALIUIM B CBSAILIEHHBIX KHUTAX PA3IUYHBIX
peNuruii, KOTOpbIe OOBSCHSAIOT BO3HUKHOBEHHE KH3HM Kak akT TBopua (Bossi bora). T'mmotesy
00’KECTBEHHOT0 BO3HMKHOBEHMS JKMBOT'O MOYKHO TIPUHSATH TOJBKO Ha BEpy, TaK Kak €€ Helb3s
SKCIEPUMEHTAIIBHO MPOBEPUTh WJIM ONpPOBEpPrHyTh. (CienoBaTeNbHO, OHA HE MOXET paccMaTpUBaThCs C
Hay4YHOU TOUKH 3pEHUSI.

I'mmoTte3a caMonpou3BOJIBLHOIO 3apOsKAeHUA KU3HU. C aHTUYHBIX BpeMeH U J10 cepeaunbl X VII B.
yueHble HE COMHEBAIMCh B BO3MOXKHOCTH CaAMOIIPOM3BOJIBHOTO 3apOKIACHHS )KU3HH. CUUTAIOCh, YTO KUBBIE
CYIIECTBAa MOT'YT HOSIBJIATBCS U3 HEKUBOM MaTepHu, HallpUMep pbIObl — U3 WJIA, YEPBU — U3 MOYBBI, MBIIIN
— U3 TPSINOK, MyXH — M3 THUJIOTO Msica,

a TakXke, 4YTo OAHHU (OPMBI MOTYT HOPOXKAATh APYTUe, HAPUMEpP U3 IUIOJ0B MOT'YT 00pa30BBIBATHCS
NTHUIBI ¥ )KUBOTHBIE.

Tak, Benukuit Apucmomens, n3y4as yrpei, yCTaHOBUJ, YTO CPEAM HUX HE BCTPEUAIOTCS OCOOM C
UKpOW MM MOJOKaMu. Ha OCHOBaHMHM 3TOr0 OH MPEANOJIOXKHII, YTO YIPH POXKIAIOTCSA U3 «KOJIOACOK» HIIa,
00pa3yroumXxcsi OT TPEHUS B3POCTION PHIOBI O JTHO.

[lepBblil ymap Mo OpencTaBICHUSM O CaMO3apOXKIACHUM HAHECIHU SKCIEPUMEHThI HUTAIbSIHCKOIO
yueHoro @panuecka Pedu, xotopbiii B 1668 I 10oKa3an HEBO3ZMOKHOCTh CaMO3apOKIEHUS MyX B THUIOIIEM
Msce

HecMmoTpst Ha 3T0, ujien camo3apoKIE€HUS KU3HU COXpaHsuIiCh 10 cepenunbl XIX B. Tonbko B 1862
r. ¢panmysckuii yueHwsld Jlyu Ilacmep OKOHYATETBHO ONPOBEPT THUIOTE3Y CaMO3apOXKICHHUS >KU3HU.
Pa6oter JI.ITacTepa mo3BOMMIM YTBEPHKIATh, YTO NPUHIUT «Bce )KuBOE - U3 )KUBOTO» CIIPABEIIUB I BCEX
M3BECTHBIX OPraHU3MOB Ha Halllel MJIaHETe HO OHHM HE pa3periaii BOIPOC O MPOUCXO0KIECHUN KUZHU.

I'mnoresa mancnepmuu. Jloka3aHHOCTh HEBO3MOXXHOCTH CaMO3apOKICHUS KU3HU NOPOAUIIA APYTYIO
npobsiemy. Ecnu 17151 BOSHUKHOBEHUS )KMBOT'O OPTaHMW3Ma HEOOXOAMM JPYroil KUBOW OpraHu3M, TO OTKYy/a
MOT B3ATbCSI MEPBbIA XKUBOM OpraHu3M? OTO AaNO0 TOJYOK K BO3HHUKHOBEHHUIO THUIIOTE3bl MAHCIEPMHH,
KOTOpas UMeNa U UMEET MHOIO CTOPOHHUKOB, B TOM YMCJI€ U CPEIU BHIHBIX Y4€HBIX. OHU CUUTAIOT, YTO
BIIEPBBIC )KU3Hb BO3HHKIIA HE HA 3eMJIe, a ObliIa 3aHECeHa KaKMM-TO 00pa30oM Ha Hally IJIaHEeTy

OpHako THIOTE3a MAHCIIEPMHH IBITACTCS JIMIIL OOBSICHUTH TOSBICHUE XU3HU Ha 3emie. OHa He
OTBEYAET Ha BOMPOC, KAaK BOSHUKJIA KU3Hb

Otpunanue (akra camo3apoXKACHUS )KU3HH B HACTOSIIEE BPEMsl HE IPOTHBOPEUUT MPEACTABICHUSIM
O MPUHLUIINAIBHON BO3MOXHOCTH Pa3BUTHS )KU3HU B MTPOLIIOM U3 HEOPraHMUECKOM MaTepUu.

I'mnore3a Oumoxummuecko sBomtonnu. B 20-e ronbsr XX B pycckuil yuenoli 4. U. Onapun u
anrnuyanud xc. Xoa0eiin BbICKa3alld TUIIOTE3Y O BO3HMKHOBEHHMH XU3HU B MPOIECCe OMOXMMHYECKON
HBOJIIOLIUM YTIIEPOJHBIX COEIMHEHH, KOTOpasi U JIeryia B OCHOBY COBPEMEHHBIX IIPE/ICTaBICHHH.

B 1924 r. A. Y. Onapun omnyOJUKOBaJl OCHOBHBIE TOJIOKEHHUSI CBOCH THUIOTE3bl MPOUCXOXKIICHHUS
K13HU Ha 3emiie. OH MCXOAMUI U3 TOTO YTO B COBPEMEHHBIX YCIOBHUSIX BO3HMKHOBEHHE KUBBIX CYILECTB U3
HEXHUBOM TMPUPOJBI HEBO3MOXHO. AOuoreHHoe (T. €. 0e3 ydacTus *KUBbIX OpraHM3MOB) BO3HUKHOBEHHE
KUBOW MaTepuu BO3MOXKHO OBLIO TOJBKO B YCIOBHUSX JpeBHEH aTMocdepbl M OTCYTCTBHS JKHUBBIX
OpIaHH3MOB.
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ITo muenuto A. M. Onapuna, B nepBUYHOM aTMoc]epe MIaHeThl, HACHIIIEHHON Pa3IMYHbIMU Ta3aMH,
IIPU MOIIHBIX 3JIEKTPUUECKUX pa3psiax, a TaKxkKe Mo JeHCTBHEM yIbTpa(uonIeToBOro n3ydeHus (KMcaopo
B aTMocdepe OTCYTCTBOBAJ U, CIEIOBATENbHO, HE OBLJIO 3allMTHOTO O30HOBOTO JKpaHa, arMocdepa Oblia
BOCCTAHOBHUTENBHOW) M BBICOKOM pajvallid MOTJIM 0Opa3oBBIBATHCS OPraHUYECKHE COETUHEHMs, KOTOpbIE
HaKaruIuBaJIMCh B OKeaHe, 00pa3ys «IepBUYHBINA OyIbOH».

W3BecTHO, YTO B KOHLIEHTPUPOBAHHBIX PACTBOPAX OPraHUYECKUX BEIIECTB (OENKOB, HYKJIEHHOBBIX
KHUCJIOT, JIMIIUJOB) TMPU ONPEAETCHHBIX YCJIOBUSAX MOTYT 0O0pa30oBBIBATBCA CTYCTKHM, Ha3bIBaeMble
KOallepBaTHBIMU KaIlJISIMU, UITH Koayepeamamu. Koanepparsl B yCIOBUSX BOCCTAHOBUTEIBHON aTMOC(hEpbl
He paspylaiuch. M3 pacTBopa B HUX MOCTYyNajgd XMMHUYECKHE BEIIECTBAa, B HHUX II€J CHHTE3 HOBBIX
COEJIMHEHUH, B PE3YJbTATE YETO OHU POCIH U YCIOKHSIHUCH.

KoarnepBarsl y)xe HalmOMHUHAIH >KUBBIE OPTraHU3Mbl, OJJHAKO TAKOBBIMH €Ile HE OBbLIM, TaK KaK He
UMEJIM YHOPSI0YEHHOM BHYTPEHHEW CTPYKTYphI, NMPUCYIIEH >KUBBIM OpPraHW3MaM, U HE ObUIM CIIOCOOHBI
pa3MHOXaThcsl. benkoBeie KoarepBaThl paccmarpuBauch A. W, OnapuHbiM Kak npoduonmer —
NPEIIIECTBEHHUKN JKUBOr0 opranusma. OH mpenmosiaraj, 4To Ha OIpPEIeJIeHHOM JTare OeIKoBbIe
MPOOHOHTHI BKIIFOYMIIN B €051 HYKJIEHHOBBIE KUCIIOTHI, CO3/1aB €/INHbIE KOMILIEKCHI.

B3aumopeiictBue O€NKOB M HYKJIEHHOBBIX KHCIOT TPHUBEIIO K BO3HHUKHOBEHHIO TAaKHUX CBOWCTB
KHBOTO, KaK CaMOBOCIIPOM3BEICHHUE, COXpaHEHHE HAcJeACTBEHHOW WH(popManuu u ee mnepeaaya
MOCIIEYIOIIUM ITOKOJICHUSIM.

[IpoOGHOHTEI, B KOTOPHIX OOMEH BEIIECTB COYETAICS CO CIOCOOHOCTBIO K CaMOBOCIPOHM3BEJICHHUIO,
MOJKHO YK€ pacCMaTpUBaTh KaK IPUMHUTHUBHbIE POKJIETKH,

B 1929 r. anmmiickuit yuenwslid Jx. XonpgedH Takke BBIABUHYJ THIIOTE3y aOHWOTE€HHOTO
MIPOUCXOXKJIEHUSI JKU3HH, HO COIVIACHO €ro B3IUIAJaM MEepBUYHOM ObUIa HE KoapliepBaTHas CHCTEMA,
criocoOHasi K OOMEHY BEIIECTB C OKpY)KaloILIEeH cpenoil, a MakpOMOJIEKYJIspHasi CHCTEMa, CIIOCOOHas K
CaMoOBOCTIPOM3BOACTBY. Jpyrumu cnoBamu, A. . Onapun otgaBan nepBeHCTBO Oenkam, a JIx, Xomaein —
HYKJIEHHOBBIM KHCJIOTaM.

l'mnoresa Onapuna—Xonoeiina 3aBoeBajia MHOTO CTOPOHHMKOB, TaK Kak IOJy4HJIa
AKCMEPUMEHTAIBHOE MOATBEPKICHIE BOZMOKHOCTH a0MOT€HHOTO CHHTE3a OPraHUYECKUX OMOIMOIMMEPOB.

B 1953 r. amepukanckuii yuenoli Cmenau Munnep B CO31aHHONW UM YCTaHOBKE CMOJAEIIMPOBAI
YCIIOBHSI, TPENOIOKHUTEILHO CYIIECTBOBABIINE B MepBUYHON atMocdepe 3emnu. B pesynbrare OmbITOB
OBUIH TOTYYE€HBI aMUHOKHCIOTHI. CXOIHBIE OMBITHI MHOTOKPATHO MOBTOPSUIUCH B PA3JIMYHBIX JIAOOPATOPHSIX
Y TIO3BOJIWJIM JJOKA3aTh NPUHIMIIMAIBHYIO BO3MOXHOCTh CUHTE3a B TAKUX YCJIOBUSX MPAKTUYECKU BCEX

MOHOMEPOB OCHOBHBIX OMONOJIMMEPOB. B manbpHeiemM ObI0 yCTaHOBIICHO, YTO MPH OMPEACTICHHBIX
YCIIOBHUSIX M3 MOHOMEPOB BO3MOXKEH CUHTE3 00JIee CII0KHBIX OPraHMYECKUX OMOMOIUMEPOB: MOJUIETITH/IOB,
MOJIMHYKJIEOTHUIOB, OJMCAaXapyUI0B 1 JIUIUIOB.

Ho rumoreza Omapuna — XonjgeliHa uMeeT W ClIa0yl0 CTOPOHY, Ha KOTOPYIO YKa3bIBAIOT €€
OIIMOHEHTHl. B paMkax JaHHOW THIOTE3bl HE YAAeTCs OOBSICHUTH TJIaBHYIO HPOOJEeMy: KaK IMPOU30IIEI
KAueCTBEHHBI CKAYOK OT HEXHBOrO K >KMBOMY. Beap and camMOpenpoAyKIMH HYKJIEHMHOBBIX KHCIOT
HE0O0XO0 MBI (PepMEHTHBIE OCIKH, a I CHHTE3a OEIKOB — HYKJIEHHOBBIE KUCIIOTHI.

2. T'unome3a abuozennozo 3aposxcoenusa dcu3Hu B TIpoliecce OMOXMMHUYECKOH 3BOJIOIHMHU C
HAy4YHOU TOYKH 3PEHUs ABIsiETCS Hanbolee paspadoTtaHHONW. Ho criopHBIME OCTAarOTCSI BOIIPOCHI O TOM, T1I€ U
KOTJ]a TPOUCXOMWJI aOWOTEHHBI CHHTE3 OpPraHWYEeCKUX COCIUHEHHUI, a TJaBHOE, KaK IPOU3O0IIEI
Ka4eCTBEHHBIH CKa4OK OT HEXXHBOTO K KUBOMY.

Ceitguac TOCTOBEPHO M3BECTHO, YTO 0Opa30BaHNE COSAMHEHHH yriepo/ia MPOTEKaeT MPAaKTUIECKH Ha
BCEX KOCMHYECKUX O00BEKTaX, HO yCIOBUS, HEOOXOIUMBIE JJIsi BOSHUKHOBEHUS MPEAKICTOYHBIX CTPYKTYp U
Jajnee NepBUYHBIX OPTaHU3MOB, [0 MHEHHIO YICHBIX, MOTJIM BO3HUKHYTH JIMIIb HA TUIAHETaX THIa 3eMIIH.

MHorue y4eHble CYMTAIOT, YTO 3HAUYNTENIbHAs YacTh OPraHUYECKUX COSAMHEHHI MOria 00pa3oBaThCs
3a TpejeaMu 3eMITH H TIOTAcTh Ha c(hOPMHUPOBABIIYIOCS IIAHETY C KOCMUYECKUMH TEJIAMH.

Haubomnee cnoxHO 0OBSICHUMBIM SIBIISIETCSL BONPOC, KaK MPOU30ILI0 00beIMHEHNE ABYX (DYHKIIMI —
KaTaJIMTUYECKOM, pucyiiei Oenkam-pepMeHTam, U HHPOPMAITMOHHO-TEHETUYECKOH, KOTOPYIO BBITIOJTHSIOT
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HykJienHoBbie kucioThl (JIHK). Benp Tonbko B 3TOM cilyyae BO3MOXKEH Kau€CTBEHHBIM CKa4OK OT HEKUBOTO
K JKUBOMY.

CTOpOHHMKM OMOXMMHYECKOW 3BOJIIOIMM CUHUTAIH, YTO HA MPOTSHKEHUH MHOTMX MMJUIMOHOB JIET B
«IIEPBUYHOM OyJIBbOHE» MPOUCXOJIUIM IMOCTOSHHBIE B3aWMOJEHCTBUS PA3IUYHBIX MOJIEKYJ, KOTOpbIE B
KOHEYHOM CYeTe€ NpPUBEIM K CIyYalHOMY YJauHOMY COYETaHUI0O M O0O0pa30BaHUIO Takoro Oey- KOBO-
HYKJIEMHOBOT'O KOMILIEKCAa B MpoOuoHTe. HO MX ONIOHEHTHI COBEPIIEHHO CIPaBEAJIUBO OTMEYAIOT, YTO
BEPOSTHOCTb TAKOM CYACTIIMBOM CIY4YallHOCTH MPAKTUYECKU PaBHA HYJIIO.

Bo3MoxHO, K104 K MOHMMAHHIO JAHHOW NpOOJIEeMbl JAl0T OTKPBITUS, CAETaHHbIE NMPU U3YyYECHUU
PHK.

CuuTtanoch, 4TO HOCUTENEM reHeTHnueckoil nadopmanuu seisercs Toabko JJHK, HO okxazanock, uTo
HekoTopble PHK nMeroT SIBHO BBIpaKEHHYIO KATAIUTUYECKYIO aKTUBHOCTD M CIIOCOOHBI K CaMOPENPOAYKIIUU
B oTcyrcTBue OenkoBbIX (epmentoB. Takum oOpa3zom, npesuss PHK wmornma coBmemars B cebe
KaTaJIUTUYeCKue M HH(POPMALMOHHO-TEHeTHYeCcKue (YHKIUH, YTO OOECHedYMBa0 MaKpOMOJEKYJISIPHON
CHCTEME CIIOCOOHOCTh K CaMO PETPOTYKIIHH.

Ecnu nanHoe mpeanosioxkeHue BEpHO, TO, OUYEBUIHO, JalbHEWIIas 3BOJIIOLUS IIJIa B HAIPABICHUU
PHK> 6enok > JIHK.

OBOJIIOIIMOHHOE PAa3BUTHE CTOJb CIOKHOTO MEXaHM3Ma €lle HEJ0CTAaTOYHO BhIICHEHO. beccrnopHbiM
SIBJISIETCS TO, UTO B cucTeMe Tenernueckoro kogupoBanust PHK 3amenwmnace Ha JIHK, kotopas ob6ecnieunBaer
OOJBIIYI0 CTAOWIBHOCTh XpaHMMOW TeHetnueckod wuHpopmanmu. 3a PHK 3akpenunace ¢yHKIuA
«TocpenHuka»: oHa nepeHocut nHpopmarmio or JJHK k Genky. J[ns BceX HbIHE CYIIECTBYIOIIMX KHBBIX
OpraHU3MOB XapaKTepHO UMEHHO Takoe HampasiieHue notoka uHpopmanuu: JJTHK >PHK> Genok.

Taxum o0Opa3oM, B HacTosIee BpEMsI Mbl HE MOXKEM CUUTATh, YTO MPOOIeMa MPOUCXOKICHUS )KU3HU
peleHa, a MO>KeM JIMIIb FOBOPUTh, YTO yUYEHBIE MPOJOJIKAIOT UCKATh Haubosee NepCHeKTUBHBIE MYTH €e
peleHus.

OKCNEpUMEHTATBHO OBLJIO YCTAaHOBJEHO, YTO B MCKYCCTBEHHBIX YCJIOBUSX, UMHUTHPYIOIIUX T€,
KOTOpbIE, KaK IoJIaraloT, ObUTM Ha MepBOOBITHON 3emiie, nepBbiMu oOpasytorcs 1enoukn PHK, a we JJTHK
wiH OeNKOB. B CBS3H ¢ 3TUM MOKHO TIPEIIIOIOKHUTH, YTO B PE3YIbTaTE KAKMX-TO HEU3BECTHBIX HAM COOBITUI
u npoueccoB PHK-momoOHbIe MOMMHYK- JIGOTHIIBI CO BPEMEHEM NPUOOPENTH CIIOCOOHOCTh HAIPABIATH
cOopky OenkoB, a Oenku-(hEepPMEHTHI, B CBOIO OYepe/ib, CTAllM KaTAIM3UPOBaTh CMHTE3 HOBBIX komui PHK ¢
Oobieit 3 PEeKTHBHOCTHIO.

3. Dran xuMu4eckor 3BoNOIMH. Ha 3TOM 3Tame mpoucxoaui a0MOTeHHBI CHHTE3 OpraHHYeCKUX
MOHOMEPOB. BbI yke 3HaeTe, 4To ApeBHss atMocdepa 3eMin Oblila HACHIIIEHA BYIKAaHUYECKUMHU Ta3aMH, B
COCTaB KOTOPBIX BXOJWIIM OKCHUBI CEPHI, a30Ta, aMMHAK, OKCHJIbI M ABYOKCH/IBI YTII€PO/Ia, apbl BOJBI U Pl
JPYTUX BEHIECTB. AKTHBHAs BYJKaHUYECKas JESITEIbHOCTh, COMPOBOMXKAABINANCS BRIOpOCaMu OOJIBIINX Macc
pPalMOAKTUBHBIX KOMIIOHEHTOB, CHIJIBHBIE M YaCThIe AJIEKTPUYECKHE pPa3psiabl BO BpeMs MPAKTUYECKH HE
MPEKPAIIAOIIUXCS TPo3, a TakkKe YIbTpapUOIECTOBOE H3IYUYEHHE CIIOCOOCTBOBAIU 0OOpa30BaHUIO
OpraHm4ecknx coeauHeHuid. J[lpeBHsisi aTtmocdepa He coaepkana CBOOOJHOTO KHCIOPOAA, IOITOMY
OpPraHWYEeCKHE COCAMHEHHUS HE OKUCIUIMCh M MOTJIM HAKAIUIMBATHCS B TEIUIBIX M JaKe KHITALIMX BOAAX
Pa3TMYHBIX BOJIOEMOB, MIOCTETICHHO YCIOXKHSITHCS MO CTPOCHUIO, (OPMUPYS TaK HA3bIBAEMBIH «IIE€PBUYHBIN
OynboH». [IpOoIOMIKUTENFHOCTD 3TUX MPOLECCOB COCTABIISIA MHOTHE MHJUTHOHBI M JIECSITKU MUJUIMOHOB JIET
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Otan npenduoIOrHIeckor IBoOIMU. Ha 3ToM aTame mpoTekanu peakiu MOJIMMEpU3alui,
KOTOpPhIE MOTJIM aKTUBU3HPOBATHCS TMPH 3HAYUTEIHHOM YBEIMYEHUU KOHIIGHTPAIIMA PAacTBOpA
(mepecbixaHhe BOJOEMa) M Jake BO BIAXKHOM Ilecke. B KOHEYHOM cyeTe CIIOKHBIE OpraHHMYecKHe
coequHeHUsT POPMUPOBATH OEIKOBO-MYKICHHOBO-JIUIIOUJIHBIE KOMIUICKCHI (YUCHBIE HA3bIBAd WX IIO-
pa3HOMy: KoallepBaTbl, THUMEPUUKIbl, MPOOMOHTHI, MPOreHOThI W T. [1.). B pesynbrare
PeI0NOIOTHIECKOTO0 €CTECTBEHHOTO OTOOpa TMOSBHIMCH TEPBBIC MPUMHUTHBHBIC KUBBIC OPTaHU3MEI,
KOTOpBIE€ BCTYMUIN B OMOJIOTUYECKUI €CTECTBEHHBIH OTOOp M Jlalk Hayajao BCEMY OPraHUYECKOMY MHUDPY
Ha 3emie. JKu3Hb, OYEBHIHO, pa3BUBAJIach B BOJHOW CpeAe HAa HEKOTOPOH TIyOMHE, TaK Kak
€MHCTBEHHOM 3aIIUTOH OT YIbTpadUONIeTOBOr0O U3ITy4eHUs OblIa BOJA.

buonoruueckuii 3tan 3BoNONMH. BOJBIIMHCTBO YyYEHBIX CUUTAIOT, YTO MEpPBbIE MPUMUTHBHbBIE
JKUBBIC OpraHU3Mbl ObLTH ONMu3KkU 1o cTpoeHHio K mpokapuoram, OHH NUTaTHCh OPTraHUYECKHUMH
BEIIIECTBAMH «IIEPEYHOTO OylboHa», T. €. OblIM rereporpodamu. Camoit apeBHeil (opmoit oOMeHa
BEILECTB SBJISUICA, [10-BUIUMOMY, TJIMKOJIN3.

[Ipu yBenuyeHUH YHUCICHHOCTU FeTePOTPOPHBIX TPOKAPUOTUYECKUX KIIETOK 3aMac OpraHuueCcKUx
COCIMHEHUH B MEPBUYHOM OKEaHE HCTOMIANCS. B 3THX YCIOBUAX 00OCTpHUIIACh KOHKYPEHIIUS MEKIY
JPEBHUMH IPOKApHOTaMH, KOTOpasi, ¢ OJJHOW CTOPOHBI, CIOCOOCTBOBANA YCIOKHEHUIO X CTPOCHHUS, C
JIpYyroil — MpHUBENa K MOSBICHUIO HOBBIX CIIOCOOOB TMOJIYYEHHUS DHEPTHH JI KHU3HEHHBIX MPOIIECCOB.
Tak mpouzonuu KpyrnHble apoMop@o3bl MOSABIEHHE aBTOTPO(PHOro crnocoda MUTaHUs (XEMOCHHTE3 U
dorocunTe3) U ¢ukcanus arMochepHoro azora. OpraHus3mbl, CIIOCOOHBIE K aBTOTPOPHOCTH, T. €. K
CUHTE3y OPraHMYECKHUX BEIIECTB M3 HEOPraHMYECKHX 3a CUET peaklUi OKHCIEHUS U BOCCTAHOBJICHMUS,
MOJTYYMJIH 3HAYUTEIbHBIE TIPEUMYIIECTBA B KOHKYPEHTHOU Oophoe.

B pesynbrarte porocuHTe’a B 3eMHON aTMocdepe Haval HaKaIUTMBATHCS KUCIOPO. DTO TIPHUBEIO
K CMEHE BOCCTAaHOBHUTEIBHOU aTMOC(EPHI TUTAHETHI HA OKUCIUTENBHYIO, YTO SBHJIOCH MPEANOCHUIKON IS
BO3HUKHOBEHHS HOBOT'O THUIIA SHEPTeTUYECKUX IMPOLIECCOB JbIXaHUS, OTIMYAIOLIETOCsS OT TJUKOIM3a U
OpO’KeHUS 3HAYUTETHHO OOJIBIIUM BBIXOJOM SHEPTHUU W CTABIIETO BCJIEICTBHE TOTO OCHOBOH Oolee
onIcTporo u 3ddexTuBHOrO TUIA 0OMeHa BemecTB. CIIOCOOHOCTh CHHTE3UPOBATH MPH JbIXaHUU OOJIbIIICEe
konmruecTBO AT® mo3Bonmia opraHu3MaM pacTd U Pa3MHOXKATbCs ObICTpee, a TAKKe YCIOXKHSITH CBOH
CTPYKTYpbl U OOMEH BELIECTB.

['mnote3pl MPOUCXOXKIAEHUS HYKApPUOT. DBOJBIIMHCTBO YYEHBIX CYHUTAIOT, YTO JSYKAPUOTHI
MPOU30UUIM OT MPOKAPUOTHYECKUX KieToK. CyllecTByeT JBe Haubosiee MNpU3HAHHBIE THUIOTE3bI
MPOUCXOKICHHS DYKAPUOTUUECKUX KIJIETOK U UX OPTaHOUIOB.

[lepBast rumore3a CBA3BIBACT NMPOUCXOXKICHHE DYKAPUOTUYECKOM KJIETKM U €€ OpPraHOUJOB C
MPOIIECCOM BIISTYUBAHUS KICTOYHOU MEMOpaHBI.

Bonbiie CTOPOHHMKOB MMEET TUIOTe3a CUMOMOTHYECKOTO MPOUCXOKICHUS IYKApUOTHYECKOM
kieTkd. CoriacHO ATOW TUIOTe3€, MUTOXOHPUH, MJIACTH/IBI U 0a3aibHBIC TEIbIA PECHUYEK H )KT'YTUKOB
JyKapUOTHUYECKONW KJIETKHM OBUIM KOTAAa-TO CBOOOAHOXHUBYIIUMHU TPOKAPUOTHUYECKHUMH KIETKaMHU.
OpranemiaMu OHU CTajdW B Mpolecce cuMOno3a. B monb3y 3Toil rUmoTe3bl CBUACTENHCTBYET HAMYHE
cobctBennpix PHK u JIHK B Mutoxonapusax u xmopormiactax. [1o ceoemy crpoenuto PHK mutoxonapuii
cxoanbl ¢ PHK mypriypueix 6akrepuit, PHK xmnopomnacros 6mmke k PHK nnanobakrepuii.

['unote3a Ouomnosza. ['unoreza cMMOMOTHYECKOTO MPOUCXOXKIEHUS DYKapUOTUYECKUX KIIeTOK. ['unoresa
MIPOUCXOXKICHUS YKAPUOTHUECKHUX KIJIETOK U UX OpTaHellI ITyTeM BISTYMBAHUS KICTOYHONH MEeMOpaHbI.

Ha ocHOBaHMM cpaBHEHHS MOCIEAOBATEIIBHOCTH HYKJIEOTHI0B B pubocomHbeix PHK yuensie
OPUIUIA K BBIBOAY, YTO BCE JKMBBIE OPraHM3MBl MOXKHO OTHECTH K TPEM TpYIIaM: dyKapuoTam,
9yOIKTEpHIM U apXxeOaKTepusM (JIBe MOCIIETHUE TPYIITbI — MPOKAPUOTHI).

[TockonmbKy T€HETUYECKUI KO BO BCEX TPEX IpyMNIax OAWH U TOT ke, Obljla BBIIBUHYTA TUIIOTE3A,
YTO OHW UMEIOT OOIIETo MpeliKa, KOTOPOTO HAa3BaJIM «IIPOTCHOT» (T. €. mpapoauTens). [Ipeamonaraercs,
4TO DJyOaKTepuu U apxeOdaKkTepuu MOTJIM MPOU3OWTH OT TMpore- HOTA, a COBPEMEHHBIA THII
JYKapUOTHUYECKON KJIETKH, MO-BUIUMOMY, MOT BOSHUKHYTh B pe3yJibTaTe CUMOMO3a JPEBHETO dYK3PHUOTA
¢ sybakrepusiMu. IMEHHO 3TO, KaK CYHMTAIOT y4eHbIE, 00ecnednno OOJbIIOe CXOACTBO CTPOCHHUS BCEX
MPOKAPHUOT, a BIOCIEACTBUH U SYKApHUOT.

KoHTpoJsbHbIE BONIPOCHI:
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1. Ilouemy npezncraBieHHE O 00KECTBEHHOM IPOMCXOKACHUU KU3HM HEJb3s HU NOATBEPAMUTH, HU
ONPOBEPTHYTH?

2. KaxoBbl OCHOBHBIE MOJ0KEHUS runote3bl Onapuna — Xosnjaeitna?

3. Kakue skcriepuMeHTalIbHbIE JOKa3aTENbCTBA MOKHO IIPUBECTHU B I10JIb3Y JAHHOUN TUIIOTE3bI?

4. B udem otnnuus runore3bl A. M. Onapuna ot runotessl Jx. XonaeiHna?

5. Kakue 1oBozbI IPUBOAST ONINOHEHTHI, KpUTHKYS runore3y Onapuna — XomnaeiHa?

6. Ilouemy yueHble CUMTAIOT THUIOTE3y AaOWOTEHHOTO 3apOKICHUS HKU3HM B IpoLEecce
OMOXMMHUYECKOH 9BOJIIOLUHU Hanboee mpuemMiIeMoin?

7. Kaxkas npo6iiemMa B rUTIOTE3¢ a0MOTEHHOTO 3apOXKACHUS YKU3HU SIBISICTCS HAMOO0JIee CII0XKHOM ?

8. Tlouemy y4eHbIE CUMTAIOT, UYTO OTKPBITHUS, clenanHble npu uzydeHun PHK, Moryt mates kiod k
pelIeHnto mpoOIeMbl BOSHUKHOBEHUS KU3HU ?

9.  Kakue OCHOBHBIE 3TaNbl MOKHO BBIJIEJIUTh B BOSHUKHOBEHUH M PA3BUTHU KU3HU Ha 3emie?

10. Kakoe 3HaueHue I HBOJIOLUH KUBBIX OPTraHU3MOB UMEJO TOsBJICHHUE B aTMOC(epe MiIaHeThl
CBOOOJTHOTO KHCIIOpOa?

11. Kakwue 10BO/bI CBUACTENBCTBYIOT B MOJIB3Y CUMOMOTHYECKON TUIIOTE3bI IPOUCX 0K ICHHS
3YKAPUOTHYECKON KJIETKU?

Pasznea VI OCHOBBI OKOJIOI'MH

Tema Onpenesnenue, npeaMeT U 3a1a41 IKOJOTHH

=
=
()
=

Pa3BuTHe 3K0JI0THN KaK HAYKH.

IIpeamer u 3a1a4u 3KOJIOTHH.

Cpena o0uTaHnusi OpraHu3MoB H ee (GaKTOopbI.
MecTo0 00MTAHUS M PKOJOTHYeCKHe HUIIIH.
OcHOBHBIE THIIBI YKOJIOTHYECKHX B3alMOIeHCTBHIA.
KonkypeHTHbIe B3anMO1eliCTBHS.

IKoJ0rn4ecKue coodIecTna.

CrpykTypa cood1ecTs.

B3aumocBsi3b Opranu3MoB B c0001IECTBAX.

CRIAN R W=

Haubonee pacpocTpaHeHHBIM OTIPEIEIICHUEM dKOJIOTUN KaK HAYIHOU JTUCIUTUTHHBI SBISETCS
cleayrolee: IKOJ0rus— HayKa, N3ydarolasi yCJIOBHS CYIIECTBOBAHUS KUBBIX OPIraHU3MOB U
B3aMMOOTHOIICHHS MKy OPTaHU3MaMH U Cpelioit ux oOuTaHus. TepMUH «3KOIOTHsI» (OT Tped. «OHUKOC»
— JIOM, JKUJIUILIE U «JIOT0C» — yuyeHue) OblT BIIEpBbIe BBEJIEH B OMOIOTHUECKYI0 HAyKy HEMEIKUM YUEHbIM
3. I'exkenem B 1866 r. I3HauanbHO SKOJIOTUS M Pa3BUBAJIACh KaK COCTaBHAS YaCTh OMOIOTHYECKOM
HayKH, B TECHOH CBSI3M C IPYTUMH €CTECTBEHHBIMH HAyKaMHU — XUMHEH, GU3UKOMN, TEOJIOTHEH,
reorpadueii, TOYBOBEACHHEM, MATEMATHKOM.

IIpenmeToM 3K0JIOTUM SIBIISIETCS COBOKYITHOCTh UJTU CTPYKTYpa CBsI3el MEXy OpraHu3MaMu U
cpenoil. I'/1aBHbINH 00beKT H3YyYeHHS B IKOJOTHH — SKOCUCMEMbL, T. €. €AUHbIE IPUPOIHBIE
KOMIUIEKCHI, 00pa30BaHHbIE JKUBBIMU OPTaHU3MaMHU U cpefioit oouranusa. Kpome Toro, B 001actsb ee
KOMTIETCHIIMH BXOJUT U3YUCHUE OMOEIbHbIX 8UO08 OP2aHU3MO08 (OPTaHU3MEHHBIN YPOBEHB), UX
nonyaayui, T. €. COBOKYITHOCTEH 0coOeit 0THOTO BU1a (TIOMYJISIIMOHHO-BUIOBON YPOBEHb ),
COBOKYITHOCTEU MOMYJISIIIU, T. €. OMOTUYECKUX COOOIIECTB — H1oYeH0306 (OMOIIEHOTUYECKUN YPOBEHB) U
ouocghepvr B 1en1oM (OnochepHbIil YPOBEHB).

OCHOBHOH, TPAAUIIMOHHON, YaCTHIO SKOJOTHH KaK OMOJOTHYECKON HAYKH SBIISICTCS 00uas
9KO0NI02UA, KOTOpask U3ydaeT 00IIre 3aKOHOMEPHOCTH B3aUMOOTHOILIEHUH JTIOOBIX KUBBIX OPraHU3MOB U
cpensl (BKIIOUYAs 4eTIOBeKa Kak OMOJIOTHYECKOE CYIIECTRO).

B cocraBe 00111t 5K0JI0TUH BBIAETSIOT CIEAYIONINE OCHOBHBIE Pa3/elibl:
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— aymsKoJ02uto, UCCIEAYIOUTYI0 HHIUBUYaIbHbIE CBA3H OTACIBLHOTO OpraHu3Ma (BUIbl, 0co0u) C
OKpY>KalollEel ero cpenoi;

— NONYIAYUOHHYIO IKO002UI0 (IEMOIKOIIOTHIO), B 337]a4y KOTOPOM BXOJUT U3yUEHHE CTPYKTYPHI U
JTUHAMUKHU TOMYJISIUNA OTACIbHBIX BUAOB. [[OMyNISIIMOHHYIO 3KOJIOTHIO pPacCMaTpUBAIOT U KaK
CHEIMAalIbHBIN pa3/ien ayTIKOJIOTUH;

— cunskono2uto (OMOIEHOIOTHIO), U3YUYaAIONTyI0 B3aUMOOTHOIICHUE TIOMYJISIIHA, COOOIIECTB U
3KOCUCTEM CO CpPEIOi.

Jyist Bcex 3TUX HaNpaBJICHUH TJIABHBIM SIBIIICTCSI U3YUCHUE GLIHCUGAHUA HCUBHIX CYULECIE 6
OKpydcarouell cpede, U 3aJ1a41 Nepesl HUMHU CTOAT IPEUMYIIECTBEHHO OMOJIOTMYECKOT0 CBOWCTBA —
U3YYUTh 3aKOHOMEPHOCTH aJanTalllii OPraHU3MOB M X COOOIIECTB K OKPY>Karolllel cpelie, camo-
PETYISIHIO, YCTOWYMBOCTD SKOCUCTEM U Orochepsl U T. 1.

B n3n0o’xeHHOM BbIIIE TOHUMAHUH OOIIYIO SKOJIOTHUIO HEPEIKO HA3BIBAIOT OUOIKON02UEH, KOTIa
XOTAT MOTYEPKHYTH €€ OMOIICHTPUIHOCTD.

C Touku 3peHus (pakTopa BpeMeHH 3KOJI0Tus AU PepeHupyeTcs Ha UCHOPUYECKYIO U
9601I0UUOHHYIO.

Kpowme Toro, skosorus kinaccuuuupyercs mo KOHKPETHbIM 00bEKTaM U CpeJiaM HCCIe0BaHus, T.
€. pa3Iu4alOT 9KOA02UIO HCUBOMHDIX, IKOJIO2UIO PACEHUL U IKOJI02UI0 MUKDPOOP2SAHUIMOB.

B nocJsiennee BpeMsi poJib U 3HaYeHHE OMOChepbl KaK 00bEKTA IKOJIOTMYECKOr0 aHAJIN3a
HenmpepbIBHO Bo3pactaeT. OcoOeHHO OO0JBIIIOE 3HAUCHUE B COBPEMEHHOI IKOJI0THH yaeisieTcs
npoo6JieMaM B3auMO/IeiiCTBHUS YeJI0BeKAa ¢ OKPY:Kalouleii MPUPOIHoii cpenoii. Boiosuoicenue Ha
nepevll NAAH YIMUX PA30eN08 8 IKOIO2UYECKOU HAYKe CEA3AHO C Pe3KUM YCULEHUEM 83AUMHO20
ompuyamenbHo20 GIUAHUS Yel08eKd U cpedbl, 803POCULELl POTIbIO IKOHOMUYECKUX, COYUAIbHBIX U
HPABCMEEHHBIX ACNEKMO8, 6 CB:3U C PEe3KO He2aMmUGHbIMU NOCIe0CMBUAMU HAYYHO-MEXHUYECKO20
npoepecca.

Takum oOpa3om, cOBpeMeHHasi YKOJIOTHUS He OTPAHUYUBACTCS TOIBKO paMKaMy OMOJIOTHYECKON
JTUCIUIUIMHBI, TPAKTYIOLEH OTHOIIEHHUS TJIaBHBIM 00pa3oM >KMBOTHBIX U PacTeHHI co cpefoi, OHa
MpEeBpaIiaeTCs B MeXIUCIUILTHHAPHYIO HAYKY, H3yUYaIONIyI0 CIOKHEUIITNE MPOOIeMbl B3aUMOACHCTBHS
YEJIOBEKa C OKPYXKAIOIIEH cpefioid. AKTYyallbHOCTh U MHOTOTPAHHOCTB 3TOM MPOOJIeMbl, BEI3BAHHOU
000CTpEeHHEM IKOJIOTUIECKOM 00CTAHOBKH B MacIITadax Bcel TIIAHETHI, IPUBENA K «IKOJIOTU3AIIHI»
MHOTHX €CTECTBEHHBIX, TEXHUUECKHX U TYMaHUTAPHBIX HAYK.

Tak, HarpuMep, Ha CTBIKE SKOJIOTUHU C APYTUMH OTPACISIMU 3HAHUHN MPOJOJIKACTCS Pa3BUTHE
TaKUX HOBBIX HAIIPABJICHUHN, KaK UHIHCEHEPHAS IKONO2USL, 2€0IKOI02US, MAMEeMAMUYecKas IK0I02Us,
CeNbCKOXO03ANUCMEEHHASL IKOJI02USL, KOCMUYECKAs IKOI02US, PAOUAYUOHHAS IKOAO2UA U M. O.

CootBeTcTBEHHO 00JIee MMPOKOE TOJIKOBAHKE MOTYYUIT U CaM TEPMUH «3KOJIOTHUS», a
HKOJIOTMYECKUN TIOJIXO]] IIPY U3YUECHUU B3aMMOCHCTBHSI YEIIOBEYECKOTO O0IIEeCTBA U MPUPOIBI OBLIT
IIPU3HAH OCHOBOIIOJIATAIOIINM.

DKOJOTHYECKUMH MpodIeMaMu 3eMITH KaK IUIaHEThl 3aHUMAETCSl HHTEHCUBHO Pa3BUBAIOIIASCS
21006anbHas K0A02US, OCHOBHBIM 00bEKTOM M3YyUCHHs KOTOPOM sIBJsieTCsl Onocdepa, Kak riiodaibHast
sKocucreMa. B Hacrosiiee Bpemsi MOSIBUIIUCH U TaKKE CIIeMaIbHbIE JUCHUIIINHBI, KaK COYUAIbHASA
9K0J102Us1, N3YyJarolas B3aMMOOTHOIIICHUE B CHCTEME «4eJIOBEYECKOEe OOIIECTBO — MPUPOIa», M €€ YaCTh —
9K0102Us Yenoseka (AHTPOMOIKOJIOTHS ), B KOTOPOM paccMaTpUBAETCs B3aMOJICHCTBUE YEIOBEKA KaK
OHOCOIMAIEHOTO CYIIECTBA C OKPY)KAIOIIUM MUPOM.

CoBpeMeHHast 3KO0JIOTHS TECHO CBsI3aHa € MOJIMTUKOM, SKOHOMUKOM, MPaBOM (BKJIIOYAs
MEXIyHapOJAHOE MPaBo), ICUXOJIOTUEN U MeJaroruKoi, Tak Kak TOJIKO B COI03€ C HUMH BO3MOXHO
MPEOA0JETh TEXHOKPATUIECKYIO MAPAAUTMY™* MBIIUICHUS U BRIPAOOTATh HOBBIM THIT YKOJIOTHYECKOTO
CO3HaHMS, KOPEHHBIM 00pa30M MEHSIOIINN MOBEICHUE JIIOIeH MO0 OTHOUICHUIO K IPUPO/IE.

C HayYHO-TIPAKTUYECKOW TOUKH 3PEHHS BIIOJIHE 00OCHOBAHO JICJICHHE SKOJIOTHH Ha
TEOPETUUECKYIO U MPUKIATHYIO.

TeopeTnyeckasi 3K0JIOTHS BCKPHIBACT OOIIHNE 3aKOHOMEPHOCTH OPTaHU3allUN KU3HU.

IpukaagHasi IKOJIOrHsl U3y9aeT MEXaHU3MBI pa3pyIIeHUs: Onochepsl YEIOBEKOM, CIIOCOOBI
MPEIOTBPAIICHHS 3TOTO MpoIiecca U pa3padaThiBaeT MPUHIIUIIBI PAITMOHATIHFHOTO UCIIOJIE30BAHUS
NPUPOJHBIX pecypcoB. HaydHyro OCHOBY IPUKIIaJHOM SKOJIOTHH COCTABIISIET CUCTEMA OOILEIKOIIO-
TUYECKUX 3aKOHOB, MIPABUJI U IPUHIIUIIOB.
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Hcxonst u3 npuBEIEHHBIX BILIE MOHATHI U HAPABICHUN CIEAYET, YTO 33/1a4d HKOJIOTMU BEChbMa
MHOTO0OpPa3HBbI.

B o0meTeopeTuyeckoM mjiaHe K HUM OTHOCHATCS

— pa3paboTka 001Iel TEOpHH YCTOWYHMBOCTH YKOJIOTHUECKUX CHCTEM;

— U3Y4YEHHUE DKOJIOTMYECKUX MEXAHU3MOB aJJaliTalluu K CpEE;

— UCCJIEIOBAHUE PETYJISLUUA YUCICHHOCTH TOMYJISINH;

— U3y4eHue OUOJIOrMYeCcKOro pa3Hoo0pa3us U MEXaHU3MOB €ro MOoJIIepKaHUS;

— UCCJIeIOBAaHNE MPOAYKIIMOHHBIX IIPOLIECCOB;

— HCCclieIoBaHKE POLIECCOB, MPOTEKAIOIINX B OUoCcdepe ¢ 1eblo MoAIepKaHus ee
YCTOWYUBOCTH;

— MOJICIUPOBAHKE COCTOSIHUS YKOCUCTEM U TTI00aTbHBIX OMOCHEPHBIX MTPOIIECCOB.

OcHOBHBIE IPUKJIAJAHBIE 322491, KOTOPBIE SKOJIOTH JOJKHA PEIIATh B HACTOAILEE BpEMs
(W) (14 %10 1115 (S

— IPOTHO3MPOBAHUE U OLIEHKA BO3MOXHBIX OTPUILIATEIBHBIX ITOCIEACTBUI B OKPYKAOIIEH
MPUPOJHON Cpejie O/1 BIUSHUEM JIESITEIbHOCTH YEJIOBEKa,;

— YIy4IlIEHHE KaueCTBa OKPYXKAIOLIEH Cpelibl;

— ONTUMU3ALNS UH)XEHEPHBIX, SKOHOMUYECKHUX, OPraHU3alIMOHHO-TIPABOBBIX, COLIMAJIBHBIX WIIN
MHBIX PeUIeHUH sl oOecrieyeHus SK0JI0rndecky 0e30MacHOro yCTOMYMBOTO Pa3BUTHS, B IEPBYIO
ouepelb B YKOJIOTHUECKU HAauboJIee yIpoKaeMbIX paiioHaX.

Cmpamezuueckoii 3a0aueli SKOJIOTUHA CYUTACTCS PA3BUTHE TCOPUHU B3aMMOJICHCTBHS TIPUPOIBI U
o0miecTBa Ha OCHOBE HOBOTO B3TJIsi[]a, PACCMATPUBAIOIIETO YEJIOBEUECKOE O0IIECTBO KaK HEOTHEMIIEMYIO
4acTh OMOCQEPHI.

B Hacrosiee BpeMsi 5KOJI0THs CTAHOBUTCS OJJTHOM M3 BaKHEHIINX €CTECTBEHHBIX HAYK, U, KaK
MOJIarat0T MHOTHE YKOJIOTH, — CaMO CYIIECTBOBAaHUE YEIIOBEKA Ha HAIEH IiaHeTe OyIeT 3aBUCETh OT ee
nporpecca.

3. Opranu3mbl MOTYT 0OMTaTh B OJHOHU cperne (pbIObI — B BOJIE), B IBYX (Ha3eMHBIC pacCTEHUS — B
BO3/IyX€ U MOYBE) U JIaXKe B TpeX cpenax (MpuOpexHble BOJHBIE paCTEHUSI — B MOYBE, BOJIE U BO3IYXE).
HekoTtopele opraHu3Mbl NEPUOAMYECKH MIEPEXOAST U3 OJHOW Cpenbl B APYryro (HACEKOMBIE C BOIHBIMHU
JUYMHKAaMH, 3eMHOBOAHBIC). [Ipu mapasutuueckoMm oOpas3e KHU3HHM Cpela >KU3HU IMapasuta — JIPYrou
OpraHM3M.

Boonas cpeoa scusnu.

Bona — nepBuuHas cpena Uil )KMBBIX CYHIECTB, MOCKOJIBKY MMEHHO B HEW 3apOAMJIACH KU3Hb.
BoNbIIMHCTBO OPraHU3MOB HE CIOCOOHBI K aKTMBHOW JKU3HENEATENIbHOCTH 0O€3 MOCTYIJICHUS BOJABI B
OpraHu3M WJIM IO KpaiiHe Mepe 0e3 COXpaHEHHUS OINpPENEICHHOTO COAEP)KAaHUS KHUIKOCTH BHYTPH
opranu3Ma. BHYyTpeHHssI cpelna opraHu3ma, B KOTOPOW MPOUCXOAST OCHOBHBbIE (DHU3MOJOTHYECKHE
IIPOLIECCHI, OUYEBUHO, MO-TIPEKHEMY COXPAHSIET YEPThI TOM CPEJbl, B KOTOPOH IPOUCXOMIIA IBOJIIOLIHS
NEPBBIX OpraHu3MoB. Tak, coaep:kaHHe COJIEd B KPOBHU YeJNOBEKa (MOAECPKUBAEMOE HAa OTHOCUTEIIBHO
MIOCTOSTHHOM YPOBHE) OJIM3KO K TAKOBOMY B OK€aHW4eCKo# Bojie. CBOMCTBA BOJHOM OKEaHHMUYECKON CPebl
BO MHOT'OM OIPENEIHIN XUMUKO-(U3UUECKYIO 3BOJIIOLUIO BceX (HOpM KU3HU. [ 1asHOU omaudumenbHou
0COOEHHOCMbI0 BOJHOM CpPEIbl SIBIISCTCS €€ OTHOCHTEIbHAs CTAOMIIBHOCTH (AaMIUIUTYAA CE30HHBIX HITH
CYTOYHBIX KOJIeOaHWW TeMIepaTyphl B BOJHOW Cpele HaMHOT'O MEHBIIIE, YEM B HA3eMHO-BO3IYITHOM).
Penbed nua, paznuuue yclioBHM Ha pa3HBIX ITyOHWHAX, HAJMYME KOPAJUIOBBIX pU(OB U Mpoyee CO3AAI0T
pa3HooOpa3ue yCcIoBU B BOJHOM Cpeie.
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Oco0eHHOCTH BOJHOI cpeabl MPOUCTEKAIOT M3 (PU3UKO-XMMUYECKUX CBOMCTB BOMBI. Tak,
00JIBIII0E HKOJIOTHYECKOE 3HAUCHHE UMEIOT BBICOKAs! INIOTHOCTh U BA3KOCTh BOJBI. Y IeIbHAs Macca BOJbI
COM3MEpUMa C TaKOBOW y TeJjla >KUBBIX OpraHu3MoB. IImoTHocTe Boawsl mpumepHo B 1000 pa3 Bbiiie
IUIOTHOCTH BO3ayXa. [103TOMy BOJHBIE OpraHu3Mbl (OCOOCHHO aKTHBHO ABIIKYIIHECS) CTATKUBAIOTCS C
0OJBbIION CHUJIONW TUAPOAMHAMUYECKOTO COMPOTHUBIICHUS. DBOJIOLMS MHOTHX TPYII BOJHBIX >KUBOTHBIX
[0 3TOW MpHYMHE IIIJIa B HANpaBiIeHUU (HOPMUPOBAHMUS (OPMBI TENla U TUIOB JBUIKECHHUS, CHIIKAIOIIUX
J000BO€ COMPOTHUBIIEHUE, YTO MPHUBOJIMIO K CHM)KCHHIO SHEpro3arpar Ha miaBaHue. Tak, oOTekaemas
¢dopma Tema BCTpedaeTcss y MpPEACTaBUTENEH Pa3NUYHBIX TPYII OPraHU3MOB, OOUTAIOIIMX B BOJE, —
nenb(GUHOB (MJIEKOMUTAIOUINX ), KOCTUCTBIX U XPSIIEBBIX PHIO.

Bricokasi MJIOTHOCTH BOJBI SIBISIETCS TaK)K€ MPUYMHOM TOTO, YTO MEXaHMYECKHe KoyieOaHUs
(BUOpalmu) XOpOIIO paclpOCTPaHSAIOTCS B BOAHOM cpene. DTO MMENO Ba)KHOE 3HAUYEHHUE B HBOJIOLUH
OpraHOB YYBCTB, OPHEHTALIMM B MPOCTPAHCTBE M KOMMYHHUKAIIMM MEXIY BOIHBIMU OOUTATEISIMHU.
BuerBepo Oonbliasi, yeM B BO3JyXe, CKOPOCTh 3ByKa B BOJHOW cpezie ompenenser 0ojiee BBICOKYIO
YaCTOTY AXOJOKAMOHHBIX CUTHAJIOB.

B cBsi3u ¢ BBICOKOI IUIOTHOCTBIO BOJHOW Cpelbl €e 0OMTaTeN! JIMIICHBI 005S3aTEIbHON CBSI3U C
cyOcTpaTrom, KOTopasi XapakTepHa JUisi Ha3eMHBIX (OpM U cBsi3aHa ¢ cujamu rpaButanuu. [loatomy ectb
1enasi Tpynma BOAHBIX OPraHU3MOB (KaK PacTEeHHM, TaK M dKUBOTHBIX ), CYIIECTBYIOLUINX 0e3 00s13aTeabHOM
CBSI3M C JHOM HJIM JPYTHM CYOCTPaTOM, «IapsiiuX» B BOJAHOW TOJIIE. DICKTPOIMPOBOIHOCTH OTKPHLIA
BO3MOXKHOCTH 3BOJIFOLIMOHHOTO (DOPMUPOBAHHUS IIEKTPHUUECKUX OPraHOB YyBCTB, OOOPOHBI U HATIAJCHUS.

Hazemno-6030yuwinaa cpeoa KA3HU XapAKTEPHU3YeTCsl OTPOMHBIM Pa3HO00pa3ueM yCIOBUH
CYILIECTBOBAaHMsI, SKOJOTUYECKUX HUII U 3aCEIIAIOIUX UX OpraHu3MOB. Ba)kKHO OTMETUTH, YTO OpraHU3MBI
UTPaAIOT TMEPBOCTENEHHYIO poJib B (OPMHPOBAHHM YCIOBUN HA3eMHO-BO3JYIIHON Cpeabl KHU3HU, U
IpeXJie BCEro ra3oBoro cocraBa armocepsl. IlpakTuueckn Bech KMCIOPOA 3€MHOM aTMOC(epbl UMeeT
OMOTEHHOE TTPOUCXOXKICHUE.

OCHOBHBIMU _OCOOCHHOCTSIMH HA3€MHO-BO3JYIIHOW Cpebl SBIAIOTCS OoJblas aMIUIUTyIa
U3MEHEHHUS SKOJOTMYECKUX (aKTOPOB, HEOJHOPOAHOCTh Cpelbl, ACUCTBHE CHJI 3€MHOTO TSITOTEHUS,
HU3Kas IUIOTHOCTh Bo3ayxa. Komruiekc ¢usnko-reorpaduyeckux W KIMMaTHYECKHX (PaKTOpPOB,
CBOMCTBEHHBIX OINPEICICHHON MPUPOJHOM 30HE, NPHUBOJUT K DHBOJIOIMOHHOMY CTaHOBJIEHHUIO
MophOo(PHU3HONIOTHYECKUX aJanTalliid OPraHU3MOB K JKM3HM B 3THUX YCIOBHSX, MHOrooOpasuio ¢opm
JKU3HHU.

Bricokoe coaepxanue kucinopoga B arMmocdepe (okomo 21 %) ompenenseT BO3MOKHOCTh
(dbopMUpOBaHUS BHICOKOTO (IHEPreTHUECKOT0) YPOBHSI 0OMEHA BELIECTB.

ATMOc(hepHBI BO31yX OTJIMYAETCS HU3KOH U M3MEHYMBOM BIaXKHOCTHIO. ITO 0OCTOSTETHCTBO BO
MHOT'OM JIMMHUTHPOBAJIO (OTPaHUYMBAJIO) BO3MOKHOCTH OCBOEHUS HA3€MHO-BO3YIIHON CPENbl, a TAaKkKe
HAIPaBJISIIO HBOJIOIUIO BOJHO-COJIEBOTO OOMEHa U CTPYKTYPHI OPTraHOB JbIXaHUSI.

Ilousa xaxk cpena KU3HU SABISETCA PE3YJIBTATOM ACSITEIBHOCTH KUBBIX OPraHU3MOB. 3aCEIISBIINE
HA3€MHO-BO3/YIIHYIO CPEly OPraHU3Mbl IPUBOANIN K BOZHUKHOBEHHUIO NOYBBI KAK YHUKAJIBHON CpPEIbI
obutanus. I[louBa mpencraBiser coOOM CJHQKHYK CHCTEMY, BKIIOYAIONIYI0 TBepaylo (dazy
(MUHEpaTbHbIE YAaCTHIIbI), XKHUJKYIO (TIOYBEHHAs Bjara) M razoo0pasnyro. COOTHOIIEHHE ITUX TpeX (a3 u
ornpezenseT 0COOCHHOCTH TMOYBBI KaK cpeibl KU3HH. BakHO 0CO0€HHOCTBIO TOYBHI SBISETCS TaKXkKe
HaJIMYMe ONPEICNCHHOTO KOJIMYecTBAa OpraHuyeckoro BemiectBa. OHO oOpaszyercs B pe3yibTare
OTMHUpPAHMS OPTaHU3MOB M BXOJUT B COCTaB UX SKCKPETOB (BBIJICICHUI).

YcnoBus MOYBEHHOM Cpefbl OOMTAHUS OMPEACTSIOT TaKhe CBOWCTBA MOYBHI, Kak a’pamus (T. €.
HACBIIIEHHOCTh BO3/IyXOM), BJIAXKHOCThH (TIPUCYTCTBHUE BJIATH), TEIIOEMKOCTb W TEPMUUYECKUU PEKUM
(CYyTOUHBIH, CE30HHBIN, Pa3HOTOAMYHBIA XOJ TeMmIeparyp). TepMHUEcKHil pEeXHUM IO CPaBHEHHIO C
Ha3eMHO-BO3IYIITHOW cpejioil 0osiee KOHCEpBATUBHBIM, OCOOCHHO Ha OobIIoi TiyonHe. B memom mousa
OTJIMYAETCS TOBOJBHO YCTOMUMBBIMH YCIOBMSMM KU3HU. BepTUKanbHbIE pa3nuuus XapaKTepHbI U JUIS
JIPYTUX CBOMCTB MOYBBI, HAIIPUMED, TPOHUKHOBEHUE CBETA 3aBUCHUT OT ITyOHHBI.

[TouBenHas cpena 3aHMMAET OIPOMEKYTOYHOE MOJIOKEHUE MEXKIY BOJHON M HA3€MHO-BO3YIIIHOMN
cpenamu. B mouBe BO3MOXHO OOHMTaHHWE OPraHU3MOB, OOJIAJAIONIMX KaK BOAHBIM, TaK U BO3IYLIHBIM
TUIIOM JIbIXaHUs. BepTukanbHBIN rpaJueHT IPOHUKHOBEHHS CBETa B MOYBE ele 0oJjiee BHIPAXKEH, YeM B
BoJie. MUKpOOpraHu3Mbl BCTPEYAIOTCA MO BCEH TOJIIE MTOYBBI, a pAaCTEHHUs (B MIEPBYIO O4Yepeb KOPHEBBIE
CUCTEMBI) CBSI3aHbl C HapyXHBIMH TOpPU30HTaMHU. /[l TIOUYBEHHBIX OPraHU3MOB XapaKTEPHBI
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cnenuduyeckue Opralbl U THUIBI ABM)KEHUS (POIOIIME KOHEYHOCTH y MJIEKOMHUTAIOMINX; CIOCOOHOCTh K
W3MEHEHHUIO TOJIIIMHBI Tella; HAIMYUE CICIHATM3UPOBAHHBIX TOJIOBHBIX KAICyld y HEKOTOPBIX BUIOB);
dbopMbl Tena; mpouyHbIE M THOKHE IOKPOBBI; PENyKIHUs IJIa3 M HCUe3HOBeHHWE NUrMeHtoB. Cpenu
MOYBEHHBIX OOWTaTeNel MMUPOKO pa3BuTa campodaruss — TMOeNaHue TPYIMOB APYTUX >KUBOTHBIX,
THUIOUIUX OCTATKOB U T. 1.

Opzanuszm Kak cpeda obumanus. )XuBoil opraHu3M MOXET TaKXKe CIYKUTh CPEAOd OOUTaHHUS
JUISI Tapa3uTOB U CHMOMOHTOB.

Opranusm Kak cpefa OOUTaHHs XapaKTePU3YETCs OMpPEAesICHHBIM IMOCTOSHCTBOM (TOMEOCTa30M).
B 10 e BpeMs HEKOTOpbIE BUbI Tapa3UTOB BBIHYKI€HbBI MPOTHUBOCTOSTH arPECCUBHON Cpejie OpraHu3ma
(HampuMep, arpecCUBHOM Cpelie KeNyJOYHO-KUIIEYHOTO TPaKTa) 1 UMMYHHOU cucteme. OpraHusMm, Kak
MPaBUIIO, OOECIIEYMBAET MAPA3UTOB M CHUMOMOHTOB MHUTATEIHHBIMH BEUIECTBAMH, HAXOJSIINMHUCS B
TOCTYITHOM ¢dopMe W HE TpeOYIOIMUMH JalbHEHIIEro mnuineBapeHuss W mepepadbotrku. [lostomy y
OOJIBIIMHCTBA TMapa3UTOB HAOJIONACTCS YNPOIIEHHOE CTpOeHHe (PeAyKLHus) OpPraHOB MUIIEBAPCHUSI.
CrpaTteruss MX BBDKMBAHHUS HAalpaBieHa Ha OCTaBJIEHUE KAaK MOXXHO OOJBIIEr0 4YHclia MOTOMKOB,
(dbopMUpOBaHUE 3AMTUTHBIX MEXAaHU3MOB M MPUCTIOCOOIECHUH K pacIpOCTPAHEHUIO.

JKonozuueckue hakmopvl — >IEMEHTHI CPeibl, OKa3bIBAIOIIME BIUSHNUE Ha OPTraHU3MBbI, B OTBET
Ha KOTOPBIE OPTaHU3MBI PEArupyIOT MPUCIIOCOOUTELHBIME PEAKIIUSIMHU.

[To npupone paznuyaroT:

- HeOpraHuvecKue, WM aduoTHYecKHe (PAKTOPbI: TeMIlepaTypa, CBET, BOJA, BO3IYyX, BETEP,
COJIEHOCTb U IUIOTHOCTb CPE/Ibl, HOHU3UPYIOIINE U3ITYYCHHUS;

- Ouornmyeckue (aKTOpPbI, CBS3aHHBIE C COBMECTHBIM OOWTaHWEM, B3aUMHBIM BIIHSHHEM
YKUBOTHBIX U PACTEHUH APYT HA JIpyra;

- AQHTPONOreHHbIe (AKTOPBI — BO3JCUCTBUS 4YEIIOBEKA, YEIOBEYECKOM JEATEIBHOCTH Ha
IpUpOAY; MO pa3Maxy M IJI00aJbHOCTH CBOEro BO3ICHCTBHS OHU MPUONIMKAIOTCA K T'€OJOTHYEeCKUM
CHUJIaM.

Kaxknaplii U3 3K0J10ru4ecKux (pakTopoB He3aMeHMM. Tak, HEIOCTAaTOK TEIjia HEb3sl 3aMEHHUTh
o0OuIMeM cBeTa, MUHEpaIbHBIC DIIEMEHTHI, HEOOXOUMBIC JJIs MUTAHUS PACTEHUI, — BOJIOU.

K abuomuueckum gpakmopam — vnu dhakTopaM HEKUBOU MPHUPOBI, OTHOCITCS KIMMATHYECKUE,
TEMIIEPATYPHBIC YCIOBUS, BIAKHOCTh, OCBEIIEHHOCTh, XUMUYECKUN COCTaB aTMOC(ephl, TTOYBBI, BOJHI,
0COOEHHOCTH pelbeda.

K 6uomuueckum ¢paxmopam oTHOCITCS BCE OpraHU3Mbl U HENOCPEACTBEHHBIE IMPOIYKTHI HUX
KU3HENeATeIbHOCTH. OpraHu3Mbl OJTHOTO BUAA BCTYNAIOT B Pa3jIMYHBIEC MO XapaKTEPy OTHOILEHUS, KaK
Ipyr C JpyroM, Tak M C TMPEACTABUTEISIMH JPYTHX BHJIOB. OTH OTHOIIEHHUS, COOTBETCTBEHHO
MOJIPa3/eAI0TCs Ha BHYTPUBUIOBBIE U MEKBUJIOBBIE.

Buympueuoogvle omnouwienusa TposBISIOTCS BO BHYTPUBHIOBONH KOHKYPEHILIMU 3a MUILY, KPOB,
camKy. Tak ke OHM MPOSIBISIIOTCS B OCOOCHHOCTSIX MOBEJCHUS, HEPApXUU OTHOIICHUN MEX]y YJIeHaAMH
TOTTYJISIIIAH.

Measiceuodoswie OMHOWIEHUA MOTYT OBITH CUMOMOTHYECKUMH, XHUIIHUYECKUMH,
napa3suTHUYCCKUMH.

Anmponozennsie GaKTOpPbI CBI3aHbI C I€ATEIHHOCTHIO YEIOBEKa, MO BIUSIHUEM KOTOPOi cpena
u3MeHsiercss U ¢dopmupyetcs. JlesTeIbHOCTh 4YeNoBEeKa paclpoCTPaHsAETCs, MPAKTUYECKH, Ha BCIO
O6uocthepy: n0ObIYA TMONE3HBIX HCKONAEMbIX, OCBOCHHE BOJHBIX PECYpPCOB, pa3BUTHE aBHALMH H
KOCMOHABTHKHU CKa3bIBAIOTCS Ha COCTOSHUU Ouocdeppl. B pe3ymbraTe BO3HUKAIOT pa3pyIIUTEIbHBIC
npoueccsl B Ouocdepe, K KOTOPHIM OTHOCSITCS 3arpsI3HEHHUE BOJ|, «IAapHUKOBBINA 3((eKT», CBA3aHHBIH C
YBEIMYEHUEM KOHIIGHTPAllMM JMOKCHAA yriepoga B armocdepe, HapylIeHHS O30HOBOTO CJOf,
«KHCJIOTHBIC JOXAU» U T.H.

Opranusmsl adanmupylomcsi  (IPUCTIOCAOIMBAIOTCSA) K BIUSHHUIO OINpPEICICHHBIX (PaKTOPOB B
npolecce ecTeCTBEHHOro ordopa. Mx amanTanoHHbIE BO3MOXHOCTH ONPEIENSIOTCS HOPMOU peakyuu
M0 OTHOIIICHHUIO K KOXJIOMY U3 (DaKTOPOB, KaK MOCTOSIHHO JEHCTBYIONIUX, TaK U KOJEOIIOMMXCS B CBOMX
3HaueHusX. Hampumep, namMHa CBETOBOrO JHS B KOHKPETHOM pETrHOHE MOCTOSIHHA, a TeMIeparypa U
BJIQXKHOCTH MOT'YT KOJIEOAThCS B IOCTATOYHO MIMPOKUX MPEIeax.

Dkojorudeckre (akTopbl XapaKTEpU3YyIOTCd HWHTEHCHUBHOCTHIO JCMCTBUS, ONTHMAaJIbHOCTBHIO
3HaueHus: (onmumymom), MaKCUMAIbHBIM ¥ MHHHMAJIbHBIM 3HAUCHUSMHU, B TIpEJeIax KOTOPBIX
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BO3MO)KHA JKH3Hb KOHKPETHOTO OpraHm3Ma. OTH TapaMeTphl Ui NPEICTaBUTENCH pa3HBIX BHUJIOB
pa3IuYHBbIL.

OTkJIOHEHHE OT ONTHMyMa Kakoro-iuOo Qakropa, HampuMep, CHIKCHHE KOJIMYECTBa IHIIH,
MOXET CY3UTh npeoeibl 6bIHOCAUGOCMU TTHIl WIM MIEKOHNHUTAIOIIUX 10 OTHOIIEHUIO K ITOHMKEHHIO
TeMITEpaTyphl BO3/IyXa.

dakTop, 3HaYeHHUE KOTOPOTO B JAHHBIH MOMEHT HAaXOIHMTCS Ha IMpe/ienax BBIHOCIMBOCTH, WIH
BBIXOJINT 32 HUX HA3BIBACTCS OCPAHUUUBAIOUUM.

OpraHu3msbl, CIIOCOOHBI CYIIECTBOBATh KaK B IIUPOKUX Mpeaenax kojeOaHus (akropa, Tak U B
y3kux. Hampumep, opraHm3Mel, OOHTaOImME B YCIOBHSIX KOHTHHEHTAJIBHOTO KJIMMATa, IEPEHOCAT
IMUpOKUe KojeOaHWs Temmeparyp. Takue OpraHusMbl OOBIYHO HWMEIOT IIMPOKHE  apealibl
pacnipocTpaneHus. B y3kux npezpenax kone6anus GpakTopa, T.e. B OTHOCUTEIILHO MOCTOSHHBIX YCIOBUSX,
CYIIECTBYIOT Mapa3sUTHYECKNE UM CUMOHOTHYECKHE (POpMBI. Apeas TaKiX OpraHu3MOB OTPaHHYCH.

VHTEeHCUBHOCTh BO3JEHCTBHS PA3IUYHBIX KOJOTMYECKHX (PaKTOPOB Ha MOMYJSAIHUIO B LEIOM
Ha3bIBACTCSl TPABHJIOM ONTHMyMa W ONHUCHIBaeTcs rpaduuecku. [lo ocu OpauHAT OTKIAABIBACTCS
YHCJICHHOCTD MOIYJISLUN B 3aBUCUMOCTH OT J03bI TOTO MJIM MHOTO (pakropa (och abcumcc). Boiaenstor
ONITUMaJlbHBIE J03bI (akTopa M A03Bl JEUCTBHA (PaKTOpa, NMPH KOTOPHIX IPOMCXOAWUT YrHETCHHE
KHU3HEIEATENILHOCTH JaHHOTO opranusma. Ha rpaduke 310 COOTBETCTBYET NSATH 30HAM: 30HA ONTUMYMa,
CrpaBa ¥ CJIeBa OT HEe 30HBI ITeccuMyMa (OT TPaHHIbI 30HBI ONTUMYMa JI0 Max WM min) ¥ JeTalbHbIe
30HBI (HAaXOJMIIMECs 3a MpeielaMd max M min), B KOTOPBIX YHUCIEHHOCTh Momymsuuu pasHa O.
HNuTtencuBHOCTH (hakTopa, HanboIIee OIArONPHUATHYIO ISl KHU3HEACATEILHOCTH, Ha3bIBAIOT ONTHMAIILHOH,
WIN ONITUMYMOM. ['paHuIIbl, 32 KOTOPBIMH CYILIECTBOBAaHUE OPraHU3Ma HEBO3MOXHO, HA3BIBAIOT HUMCHUM
U 6EPXHUM NPedeNamu bIHOCTUGCOCHIU.

4. JlrobGas momynsaius (BUI) 3aHUMAET OINPEACICHHOE MECTOOOMTaHWE U ONPENEICHHYIO
HKOJIOTUYECKYIO HHUIILY.

MecTooOMTaHHEe — BTO TEPPUTOPHUS WIM AKBATOPHUA, 3aHMMaeMas MOMyJsuuer (BUIOM), C
KOMIUIEKCOM MPHUCYIIMX €l IKOIOTHYecKuX (akTopoB. MecTooONTaHHE BHUJA SBISETCS KOMIIOHEHTOM
€ro IKOJIOTUYeCKOM HUIIHU. [I[puMEeHUTENbHO K Ha3eMHBIM JKHBOTHBIM MECTOOOWTAHME BUJA HAa3bIBaeTCA
cmayusn. MectooOuTanue cooOIecTBa — OUOMOn.

JKOJIOTHYECKasi HUIIIA — COBOKYITHOCTh BCeX (paKTOPOB Cpeibl, B MpeesaX KOTOPHIX BOZMOXKHO
CyIlleCTBOBaHUE BHAA B mpupoie. To ecTh 3KoJIOrMueckasl HHIlla — 3TO MECTO BUJIA B MPHUPOJIE, BKIIIO-
yaroriee He TOJIbKO €ro MoJ0XKeHHe B MPOCTPAHCTBE M OTHOIICHHE K a0MOTHYECKUM (hakTopam, HO U €ero
(GYHKINOHATIBHYIO POJIb B COOOIIECTBE (IpexkIe BCEro Tpopuueckuii craryc). Mectoobutanme — 3To Kak
OBl «apec» OpraHu3Ma, a IKOJIOTUYECKasi HUIIIA — 3TO €ro «IPOECcCHsi».

JlJis XapaKTepUCTUKH DKOJIOTMYECKON HUIMIM OOBIYHO HCIOJB3YIOT JIBa BAXKHBIX IOKA3aTesl:
WUPUHA HUWU T CMeneHb NepekpbléaHus e ¢ COCETHUMHU. DKOJIOTMYECKUe HUIIN Pa3HbIX BUAOB MOTYT
OBITH Pa3HOU MIMPUHBI U IEPEKPHIBATHCS B PA3TUYHON CTETICHHU.

Pa3znenenue sK0JI0rMUEeCKUX HUII MEXIY BHIaMU MPOUCXOJUT 3a CUET NMPUYPOUEHHOCTU Pa3HBIX
BUJIOB K Pa3HBIM MECTOOOUTAHUSIM, PA3HOU MUIIU ¥ PA3HOMY BPEMEHU MCIOIb30BaHUS OJTHOTO M TOTO KE
mectoobutanus. Ilpunyun Kouxkypenmmuozo uckarouenusa (npunyun Iayze) rnacut: «/IBa Buga He
MOTYT COCYIIECTBOBaTh B OJHOW M TOH € MECTHOCTH, €CJIIM HX DJKOJOTUYECKHE NOTPEOHOCTH
uAeHTUYHBI. Takue BUAbI 0053aTeIbHO JOKHBI ObITh pa3001eHbl B TPOCTPAHCTBE UIIH BO BPEMEHU».

HecoBMecTMMOCTh KOHKYpUPYIOUIMX BHJIOB €Ille paHblie Obuta momuepkHyTa Y. JlapBUHOM,
KOTOPBI CUMUTA] KOHKYPEHIIMIO OJHOW W3 BaXXHEHIIUX COCTaBHBIX YacTei OOpPHOBI 3a CYIIECTBOBAaHME,
UTpAroIIeil OOJBIITYIO POJIb B ABOJIIOIIMU BUJIOB.

B ommwitax I'. @. 'ay3e ¢ kynpTypamu nHdy3opuii Paramecium aurelia u P. caudatum kaxapiii u3
BUJIOB, MOMEIIEHHBIX OTICIBHO B MPOOUPKH C CEHHBIM HACTOEM, YCIEUTHO Pa3MHOXKAJICS, AOCTHUTAas
OTIpe/IeIEHHOT0 YPOBHS unciIeHHOCTH. Eciu jxe 00a BHIa CO CXOIHBIM XapaKTepOoM IMUTAHUS MOMEeIalu
COBMECTHO, TO TIEpPBOE BpeMsI HAOJIFO1aJICsl POCT YUCIEHHOCTH Ka)XI0TO U3 HUX, HO 3aT€M KOJIN4ecTBO P.
caudatum MOCTENEHHO COKpallalioch, U OHU HMCUY€3ajd M3 HACTOs, TOrJa Kak koinudecTBo P. aurelia
OCTaBaJIOCh IMOCTOSTHHBIM.

[ToGenuTeneM B KOHKYpPEHTHON OOphOE OKa3bIBAETCs, KaK MPAaBWIIO, TOT BUJ, KOTOPHIA B TaHHOU
AKOJIOTMUYECKON OOCTaHOBKE MMEET XOTS Obl HEOOJNBIINE MPEUMYIIECTBA MEepel IPYTHM, T. €. OOIbIIe
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IPUCTIOCOOJIEH K YCIOBUSIM OKpY’KaIOLIeHl cpefbl, MOCKOJbKY Jaxe ONu3KHe BHUAbI HHUKOTJA HE
COBMAJAIOT [0 BCEMY SKOJIOTHYECKOMY CIIEKTPY.

5. B npupoaHBIX YCIOBHSX KaXKIbIA KHUBOW OpraHU3M >KMBET HE H30JIMPOBAHHO, a CPEAM MHOXKECTBa
OPYTUX MpeACTaBUTEICH KUBOU IPUPOABL. B3auMOIEHCTBYUS MEXKy OPraHU3MaMH, a TAKXKE BIUSHHUE UX
Ha YCJIOBHS KU3HH IIPEICTABIIAIOT COO0H COBOKYITHOCTh OMOTHYECKUX (DaKTOpOB cpesbl. B coobmecTBax
OpTaHU3MBbI OJHOU MOMYJSAIUU MOTYT MHUTAThCS OCOOSMHU JIPYroif; MOTYT HCIIONB30BaTh UX KaK CPeIy
oOWTaHus; OJUH M3 BHJOB MOXKET HUCHBITHIBATH Ha ce0e BIMSHHE MPOAYKTOB KHU3HEAESITEIbHOCTH
npyroro. Bce 3To HemocpeacTBeHHbIE B3aMMOAEHCTBHSA: UX UCXO/1 pEIIaeTcs B X0J1e MPSMOTo KOHTaKTa
MEXIY OCOOSIMH.

— Ho pasnble opraHu3mbl MOTYT HCIIOJIB30BaTh OAUH U TOT, K€ PECypC; OJUH BHUJl MOXET ObITh
NepeIaoIMM 3B€HOM B IIENU Pa3BUTHS Mapa3uTa, KUBYILIETO 3a CUET BTOPOro. Takue B3aMMOOTHOIIIE-
HUS, OCYILIECTBIISIIOIIMECS 4Yepe3 IMPOMEKYTOUHBbIE 3BEHbsl, Ha3bIBAIOTCS OMOCPEI0BAHHBLIMHM, HJIH
KOCBEHHBIMH.

— DKOJIOTHYECKUE B3aUMOJICUCTBHUSI OOBIYHO MMEIOT YPE3BBIYAMHO CJIOKHBIA XapaKTep, 3aBUCAT OT
MHOTUX (PaKTOPOB U IMO-PA3HOMY IMPOTEKAIOT B PA3IUYHBIX YCIOBUAX. JTO JENAeT MX TPYTHO Tpe-
CKa3yeMbIMH.

— Cpenar OTpOMHOTO pa3HOOOpPa3Wsi B3aUMOCBSI3€H JKMBBIX CYIIECTB BBIACISIOT OINpEAeTICHHBIC
MUunsvl OMHOWleHUll, UMEIOIINE MHOTO OOILEro y OPraHu3MOB Pa3HbIX CUCTEMAaTHYECKUX TPYIIIL.

— HeiiTpanu3m,npu KOTOpPOM coémecmHo obumarowue Ha OOHOU MeppuUmopuu OpeaHusmbl He
enuaiom oOpye Ha Opyea. llpu HelTpanuzme ocoOW pa3HBIX BHUJIOB HE CBSI3aHBI JPYr C JIPYyroMm
HENocpeACTBeHHO. Hanpumep, 6eKu 1 JTOCH B OJJTHOM JieCy HE KOHTAKTHPYIOT IPYT C IPYTOM.

— AHTHOHUO03, IPU KOTOPOM 0be 83aumooeticmgyrowue nonyasayuy il 0OHA U3 HUX UCHbIMbIEAIOM
ompuyamenvHoe GIuUsHUE.

— KommencanusmM— ¢opma B3aMMOOTHOUIIEHUH, MPU KOTOPOH 00uH 6ud noayuaem Kaxoe-iubo
APeUMyuecmeo, vleo0y, He NPUHOCS OpYeoMYy Hu 6pedd, Hu Nnoib3vl. OTHOLIEHUS TaKOTO THIA HIMPOKO
pacmipocTpaHeHbl B mpupone. Hampumep, KpymHbIe MIIEKONUTAOmue (CoOaKkW, OJIGHH) CIIyXKaT
pa3HOCUMKaMU IUIOOB M CEMSIH C 3allelkaMu (Bpoje peneilHuka), He moJjiydas OT 3TOTO HM Bpeaa, HU
MOJIB3BI.

— AMeHCaJTIU3M— 3TO B3aUMOOTHOIIEHUS, TPU KOTOPBIX 0/11 00HO20 U3 COBMECMHO 0OUMAOUUX
8U008 GNUAHUE OpPY2020 OMPUYAMETbHO, 8 MO 8PeMs KAK YeHemarowui He Noiyyaem HU 8peod, Hu
noav3vl. Hampumep, cBETONIOOMBBIC TPaBbl, PACTYIIHE IMOJ €JbI0, CTPAJAlOT OT CHIBHOTO 3aTECHEHWS,
TOora KaK caMmoMy NepeByY 3TO HE MPUHOCUT HEey100CTB.
Cum6mno3 (ot rpeu. "cum” — BMecCTe, "6uoc"” — KU3Hb) — COHCUMENbCMBO; HOPMA 83AUMOOMHOUEHULL,
npu Komopou 0o6a napmuepa uiy 0OUH U3 HUX U3BIeKarom noib3y om opy202o.

— CaMblii TIpOCTON THUII CHUMOMOTHYECKUX CBsI3e — mnpomokoonepayus. Ilpu 3toii  dopme
COBMECTHOE CYIIIECTBOBAHUE BBHITOJHO JJI1 OOOMX BHJIOB, HO HE 0053aTelIbHO IJIS HUX, T. €. HE SBIsIeTCA
HEMPEMEHHBIM YCIIOBUEM BBDKMBaHUS mnonyiasuuid. IlpumepoM TakuX OTHOILIEHMH MOXKHO Ha3BaTh
pacnpocTpaHeHUuEe MypaBbSIMU CEMSH HEKOTOPBIX PACTEHUH Jieca, OMbLJICHHE MUelaMH Pa3HbIX JTYTOBBIX
pPaCTeHHII — B ATUX CIyYasiX OTCYTCTBYeT HEOOXOAMMasl TeCHasl CBS3b KOHKPETHOM Mapbl MapTHEPOB.

— CumMOunoTHYeCKrue OTHOIICHHUS, P KOTOPBIX MPUCYTCTBHE KAXKJIOTO U3 JIBYX BHJIOB CTAHOBUTCS
o0s3aTeNnbHBIM ~ JJIE  OPYrOoro MmapTHepa, Ha3bIBaeTCs  Mmymyanuzmom. TakoBbI, Hampumep,
B3aMMOOTHOUICHHS y3KOCIEIMATU3UPOBAHHBIX K OIBUICHUIO PACTEHUH C OMBUISIOUIMMH UX BUAAMH
HaceKoMbIX. J[pyroil mpumep MyTyanu3ma - NTHULBI KOPMSTCS HACEKOMBIMM — Iapa3UTaMH Ha KOXe
HOCOPOTa, a UX B3JIET CIIY>)KUT EMY CUTHAJIOM OMAaCHOCTH.

— Ecnu B sKosornyueckoit cucreme 1Ba wiv 0oJiee BUA MOMYISIIIAKA CO CXOIHBIMH 3KOJIOTHIECKUMU
TpeOOBaHUSMHU OOUTAIOT COBMECTHO, MKy HUMHU BO3HUKAIOT B3aUMOOTHOIIEHHUS! OTPUIATEILHOTO THUIIA,
KOTOPbIE HA3bIBAIOTCSI KOHKYPEHUH .

— BoGmiem cmbiciie ¢10BO "KOHKYpEHIHA'' 03HAYaeT CTAIKUBAHUE, COTIEPHIUYECTBO, COPEBHOBAHME.
— XHMIIHAUYECTBO— TaKOH mun 63auMOOMHOWEHUS NONYIAYUL, NPU KOMOPOM npeocmasumen
00H020 8uda noedarom (YHUUmModN Ccaom) npeocmasumeeil 0py2o2o, T. €. OPraHU3Mbl OJTHON TOMYJISIIAN
CIIy>KaT IMULIEH I OPraHU3MOB APYTOM.

— IMapa3uTuzm— 310 hopma B3auMOCBSI3el MEXy BUIAMHU, IPH KOTOPOU Opeanu3msbl 00HO20 8U0A
(napasuma) dxcugym 3a cuem NUMamenbHbIX 6eWecmes Uil MKAHel Opeanusma 0py2020 8uoa (Xo3Auna) 6
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meuenue onpeoenenno2o epemeru. OOBIYHO TAPA3UT HCIONB3YET JKUBOTO XO3SMHA HE TOJIBKO Kak
HUCTOYHHUK IIMIIM, HO MU KaK MCECTO INOCTOAHHOI'O HJIU BpeMeHHOFO HpO)KI/IBaHI/IH. B OTJIMYUEC OT
XUITHUYECTBA, TPH HAMaJICHUM TMapa3uTa X035 MH HE Morubaer cpa3y, HO HCIBITHIBACT YTHETCHHE
(Hepe;u(o B TCUCHUC QJIIUTCIIBHOI'O BpeMeHI/I).

— TakoBBl OCHOBHBIE THIBI OMOTHUYECKHX B3aMMOOTHOIICHHH B XUBOW mpuponae. HeoOxommmo
MIOMHUTB, YTO MUR 63AUMOOCUCMEUA KOHKPEMHOU RAPbl 6UO08 MOMCEm UIMEHAMbCA B PA3IUYHBIX
YCJIOBHSIX U B 3aBUCHMOCTH OT CTaJIMA WX MOXU3HEHHBIX ITUKIOB. KpoMe TOro, oMH M TOT K€ BHUJ B
COO6H.I€CTBC MOXET HAXOOUTHCS B paBHBIX OTHOIICHUAX C Opr)I(aIOH_II/IMI/I €ro BuamMm.

6. KoHkypeHTHOE B3aMMOJICHCTBHE MOXKET KacaTbCs:

* IPOCTPAHCTBA;

* IIUIIY;

* CBETA;

* 3aBHCHUMOCTH OT XMIIHUKOB U JIPYTUX BParos;

* [10/IBEP’)KEHHOCTH OOJIE3HAM M JPYTUX HKOJIOTHUYECKUX PECYPCOB.

Jlnst monyssLMM, UCHBITHIBAIONIEH KOHKYPEHTHOE JABJICHHE, NMOPAKEHHE BO B3aWMOJIECHCTBUSAX
O3HayaeT, YTo €€ IUIOTHOCTh, a TaKXKe €€ POJb B COOOIIECTBE CHU3ATCS MM OYAYT pPerylIupoBaThCS
JIEUCTBUEM KOHKYpEeHIMU. KOHKYpEHIMI0O TOAPA3NCISAIOT HA GHYMPUBUOOBYI0 U Mexceudosyro. Kak
BHYTPEHHSISI, TaK M MEKBUJOBas KOHKYPEHIIMS MOTYT MUMETh OOJbIIOe 3Ha4eHHEe B (HOPMUPOBAHHUU
pa3zHooOpa3usi BUAOB U YHCIECHHOCTH OPTaHU3MOB.

2. BHyTpuBHAOBas KOHKYPEHIHSI — 3TO O0pbOa 3a OOHU U me Jice pecypcCobl, NPOUCX00auids
MeHcAy 0Cco0AMU 00HO20 U MO20 dHce 8Udd. ITO BAKHBIN (HAKTOP CaMOPETYJISIIUA TTOTYJISIIH.

Y HEKOTOpBIX OPraHW3MOB TMOJ BJIUSHUEM BHYTPUBUJIOBOM KOHKYPEHLHUH 32 IPOCTPAHCTBO
chopMUpOBaJCS  HMHTEpPECHbIi  TUn  moBeneHus. Ero  Ha3bplBalOT  TEPPUTOPUATBLHOCTHIO.
TeppuTOpHAILHOCTh CBOMCTBEHHA MHOTHM BHUIaM IMTHUI], HEKOTOPHIM pbI0aM, IPYTUM KUBOTHBIM.

Takum oOpa3om, meppumopuanbHoe nogeoexue MOXKHO CUUTATh IKONOSUYECKUM pe2yisimopoM,
MOCKOJIbKY OHO OJIMHAKOBO TIO3BOJISIET U30eraTh Kak TIEPEHACENICHHS, TaK M HEJOCTaTOYHOU
34CEJIEHHOCTU TEPPUTOPHH.

3. KoHKypeHLHs MeXay BUAAMH YPE3BBIYANHO wupoko pacnpocmpanena B IPUPOIE U KACaeTCs
MPAKTUYECKH BCEX, MOCKOJbKY PEIKO KakOil BHUJ HE HCIBITHIBAET XOTh HEOOJBIIOrO JaBJICHHS CO
CTOPOHBI ApPYrux. Dopmvl nPOAGIEHUA MeHC6UO080I KOHKYPeHUuu MOTYT OBITh pa3IMYHBIMHU: OmM
arcecmroli. 60pbbbLI 00 noumu MupHo2o cocyujecmeoganus. Ho, Kak mMpaBuiio, U3 JABYX BHUIOB C
OJIMHAKOBBIMH SKOJIOTHYECKUMHU MOTPEOHOCTAMU OAMH 0053aTeNbHO 6vimecHsem Npyroil. B EBpome B
MIOCEJICHHUSX 4YeJIOBEKa cepasi KpbICa COBEPIICHHO BBITECHWJIA JIPYTrOM BHUJ TOTO K€ poja — YEPHYIO
KpBICY, KOTOpasi TENEPb KUBET B JIECHBIX U MMYCTHIHHBIX pailoHaX.

OCHOBHBIM pecypcoM, MpPEICTaBISIIOIIMM CcO00N MpeAMEeT KOHKYPEHLHUH Yy PacTUTENbHBIX
OpraHU3MOB, ABJISIETCS céem. VI3 ByX CXOIHBIX BUIOB PACTEHUM, COCYLIECTBYIOIIUX B OJHOM U TOH K€
cpele, MPEeUMYIIECTBa JOCTHUTaeT TOT BUJA, KOTOPBIH CIMOCOOEH paHbIIE BBINTH B BEPXHMM, Ty4lle
OCBEUICHHBIN SIpYC. DMomy Mo2ym cnoco6cmeosams:

* C O/IHOM CTOPOHBI, OBICTPBIN POCT U PAaHHEE MOSBICHUE JHCTBbI;

* ¢ Ipyroi — Hanu4ue 0oJiee NTUHHBIX YEPEHKOB U BBIIIE MOCAKEHHBIX JTHCTHEB.

BeICTpBIi pOCT M paHHEE MOSBICHHWE JIUCTBBI JAIOT IMPEMMYIIECTBA B HayalbHBIM NEPUOJ
BEreTaluu, JJIMHHbIC YePEHKHU U BBICOKO MMOCAXKEHHBIE JIUCThSI — HA CTAJIUU B3POCIOr0 PACTEHHUS.

B pe3ynbraTe KOHKYpEHIIUU B COOOIECTBE COBMECHHO YHCUBAIOMCA TOIIBKO T€ BUbI, KOTOPHIE
CYMEJH XOTS ObI HEMHOTO PA30tmuch 8 IKOI02UYECKUX MPEOOBAHUSX.

Me:xBH/10Basi KOHKYPEHIIUSI MOXKET UMETh 08a umoeza:

* 100 BBHITECHEHUE OJIHOTO U3 JIBYX BHJIOB U3 COOOIIECTRA,

* T00 pacxokIeHUE 00OUX BUIOB MO SKOJIOTMUYECKUM HUIIAM.

Konxypenmnvie omuowenus — OAUH M3 BaXHEWIHX (PakTOpoB (HOPMUPOBAHHS BHUIOBOTO
COCTaBa UPETYJISALUN YUCIEHHOCTH MOMYJISILIMIM BUJIOB B COOOIIECTBE.

7. OtnenbHBIE 0COOM HE MOTYT CYIIIECTBOBATh B MPUPOJIE BHE MOMYJSAINM, TaK M MOIMYJISINN HE
MOTYT CYIIECTBOBAaTh B OINPEACICHHOM MeCTe 00O0COOIEHHO OT MOMYJSIUN APYruX BHIOB, T.€. BHE
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OuoreoreHo3a. B mpupoie momymsiiuy pa3HbIX BUIOB HHTETPUPYIOTCS B MAKPOCHCTEMBI 00Jiee BHICOKOTO
panra- B cooOmiecTBa, Win OWOIEHO3bl. BHOLEH03 (0T Trped.-)KU3Hb,-O0IINii)-9TO OpraHu30BaHHAs
rpynna nonyasuuid pacTeHU, KUBOTHBIX, TPUOOB U MUKPOOPTaHU3MOB, KUBYILIUX COBMECTHO B OJTHUX U
TeX ke ycnoBusx cpenwl. [loHsTHe «OWoIeHO3» mnpemnoxkeHo B 1877r. HemeunkuMm 3oomorom K.
Mebuycom.

Buoron (3K0TOmM)- OTHOCHUTENHHO OJHOPOJHOE IO AOMOTHYECKHM (aKTOpaM  CpeHbl
MPOCTPAHCTBO, 3aHATOE OMOILIEHO30M.

Buoreoneno3 -3To KOMITJIEKC B3aMMOCBSI3aHHBIX M B3aMMOJICHCTBYIOMIUX TMOMYISIUNA Pa3HBIX
BUJIOB, OOWTAIOIIMX HA OMNPEIECICHHON TEPPUTOPUU C OTHOCUTEIBHO OJHOPOIHBIMU YCIOBUSIMH
cymectBoBaHusl. C TOUKM 3peHMs] TOHATUS OHOreolleHO3a dTa TEPPUTOPHUS C OTHOCHUTEIHHO
OJTHOPOJHBIMU YCJIOBHSIMH CYIIIECTBOBAHUS paHee ObuIa ompe/erneHa kak ouoromn.. Hanpumep, 6uorornom
MOMYJSIIUKM JIECHBIX BHUJIOB PACTEHUN M JKUBOTHBIX SIBISIETCS JI€C, KOTOPBIA €CTECTBEHHBIM O0Opa3oM
paszensieTcss Ha y4YacTKU - CTallid, 3aHIThIe pa3jMYHBIMH APEBECHBIMH MopoaaMu (cocHa, Oepesa,
JUCTBEHHMIIA), AN KaXKIOW U3 KOTOPHIX XapaKTepHBbl OMNpEICICHHbIE YCIOBUS IPOU3pACTaHUS,
OTJIMYAIOIINECS PAa3HBIMU MTOYBAMU, BIAKHOCTBIO H JIP.

JKOJIOTHYECKAs] HUIIA-3TO TIOJO0XKEHHE BHUIA, KOTOPOE OH 3aHMMaeT B OO0mIeld cucreme
OMOIIeH03a, KOMIUIEKC ero OMOTHYECKHX CBSI3€i U TpeOoBaHMIA K aOMOTHYECKUM (DaKTOpaM cpeJibl

IlonsaTHe 3KOCHMCTEMBI SBISETCS OJHUM W3 OCHOBHBIX IOHSATHII B COBPEMEHHOW 3KOJIOTHH.
Tepmun "sxocuctema” OblT BBeAeH B ynotpednenue A. Tencnu B 1935 r., ciycts 6osee moiyBeka mocie
BBIZICIICHUSI DKOJOTHU KaK CaMOCTOSITEIbHOW OTpaciM HaydHbIX 3HaHUK (1866). Dkomornueckoun
CUCTEMOM Ha3bIBACTCS COBOKYMHOCTH COBMECTHO OOUTAIONIUX PA3HBIX BUIOB OPraHMU3MOB U YCIOBHHA UX
CYIIECTBOBAHUS, HAXOAAIIUXCSI B 3aKOHOMEPHOM B3aUMOCBSI3H JIPYT C APYTOM, 00YCIOBIEHHON 0OMEHOM
BEIIECTB UM pachpejielicHneM TMoToka »Hepruu. CremnoBaTeNbHO, B OWOJOTMYECKOM CMBICIE O]
9KOCUCTEMOM MMOHUMAETCs JII00as CUCTeMa, BKIIIOYAIOIIasi B CBOM COCTaB COOOIIECTBA KHUBBIX CYILECTB U
cpeny ux oOuTaHusl, O0ObeAMHEHHBIE B €IMHOE (DYHKIIMOHAIBHOE IIEII0E.

CooTHolIeHHe MeK1Yy MOHATUSIMU IKOCHCTEMbI M OMOreoneHo3a. buozeoyenos npesCTaBiIseT
co00# KOMIUIEKC B3aMMOCBSI3aHHBIX BHJIOB OPTaHM3MOB (TMOMYJSIIUN pa3HBIX BUIOB), OOMTAIOMIUX HA
OTIpe/IeIEHHOM TEeppUTOPUH C OoJiee WM MEHEE OJHOPOJHBIMH YCIOBUSIMU CyliecTBOBaHMSIMH. Kak u
OMOreoIeH03, dKOCHCTeMa B OHOJOTHYECKOM CMBICIE SIBISIETCS COBOKYITHOCTBIO B3aMMOCBSI3aHHBIX
JKUBBIX CYIIECTB M CpeIbl UX OOUTaHMs, oOpaszyroummx eauHoe uenoe. OIHAKO OCHOBY OMOreoleHos3a
COCTaBISIIOT  3€JIEHbIE PACTEHUS, NPOU3BOSIINE JKUBOE OPTaHUYECKOE BemecTBO [Ipumepsr
OHOreoLeH030B - OTHOPOAHbBIE YYACTKH Jieca, JIyra, CTenu, 60710Ta 1 T.11.

DKOoCUCTEMA, IO OINPEACTCHUIO, MOXET M HE BKIIOYaTh PACTUTEIBHBIC OPraHU3MBI B CBOWM
BUJOBOM cocTaB. TakuMm MpUMEpOM SIBISIOTCS TNPUPOIHBIE SKOCUCTEMBbI, (hopMupyromuecs Ha 0aze
pa3nararpmuxcs OpraHMYeCKuX OCTATKOB, THUIOMIMX B JIECY IEPEBHEB, TPYIOB )XKUBOTHBIX U T.II.. Takum
00pa3oMm, Kaxablii OMOTeoleHO3 MOKET ObITh Ha3BaH 3KOCHCTEMOM, HO HE KaXKAasi SKOCHUCTEMa SIBISIETCS
OMOTEeOIIEHO30M.

buoreoneHo3pl M SKOCHUCTEMBI MOTYT pa3iuyarbcss M 1O BPEMEHHOMY  (akTopy
(TPOIOIKUTENBHOCTH CyIlecTBOBaHUs). JI1000i OHMOTEOIIeHO3 MOTEHIMATBHO OECCMEpPTEH, MOCKOIBKY
BCE BpeMs TOIOJHSETCA DHEPruel 3a cueT JEeSATeNIbHOCTH PACTUTENbHBIX OpraHu3MoB. B TO ke Bpems
HKOCHCTEMEI, B COCTaBE€ KOTOPBIX OTCYTCTBYET PACTHTEIHHOE 3BEHO, 3aKaHYMBAIOT CBOE CYIIECTBOBAHHE
OJIHOBPEMEHHO C BBICBOOOXKJIEHHEM B TIpOIECCe pa3jOKEHUS OpraHuyeckoro cyobcrpata Bcei
COJZIEpIKAILICICS B HEM DHEPTUHU

Kaxnas sxocucTema XapakTepu3yeTcsi COBOKYITHOCTBIO CBOMCTB U CTPYKTYypou. C TOUKHM 3peHUst
U3YYCHUS TPOOJIIeM YyCTOMYMBOTO (YHKIIMOHUPOBAHUS OKOCUCTEM HWHTEPEC TNPEIACTABISIOT TaKHe
OCHOBHBIE CBOMCTBA, KaK CIIOCOOHOCTb K OOpa30BaHHIO >KMBOTO BEIIECTBA W3 KOMIIOHEHTOB HEXHBOMU
IPUPOBI, CIIOCOOHOCTH OCYLIECTBISTH KPYrOBOPOT BELIECTB B IKOCHUCTEME, BHJIOBOE pa3zHOOOpasue,
CIIOCOOHOCTH MOAJEPKUBATH €€ HOpMaibHOE (PYHKIMOHHMPOBAHUE B YCIOBUSX H3MEHSIOLIEHCS CpeIbl
obutanus u 1p. BaxxHele ¢ TOuku 3peHust OpraHu3aIiy SKOCUCTEM SIBIISIETCS UX BHJIOBAsi CTPYKTYpa.

BunoBasi cTrpykrypa npupoaHbIX 3KocucreM. Ilog esudosoii cmpyxmypoii sKkocucmemol
MOHUMAETCS TIEPEYCHb BHJIOB OPraHU3MOB, OOpa3yIOIIMX JKOCHCTEMY, U COOTHOIICHHE WX
yuciaeHHocTe. BupoBoe pasHooOpaszwe OOBIMHO TEeM 3HAYHMTENbHEE, 4eM pa3sHooOpa3zHee W Oorade

106



ycioBusi (0MOTOM) APKOCHCTEMBI. B 3TOM OTHOILIEHUU caMbIMH OOTaThIMU 1O BHAOBOMY Pa3HOOOpa3uio
SIBIISIFOTCS, HAIIPUMEDP, SKOCUCTEMBI JIOXKIEBBIX TPOITUYECKHX JIECOB.

Bunel, siBHO npeoOiafaroiue no YuciIeHHOCTH 0co0el, Ha3bIBalOTCs domunanmusvimu. Hapsaay c
JOMHHAHTaMH B JKOCHUCTEMAaX BBIICIAIOTCS 6uUdbl-20uguxkamopst (OT IaT. CTPOUTENb), KOTOpHIE
SBJISIIOTCS. OCHOBHBIMHM 00pa3zoBaTEeNsIMU CpeJlbl, WM, KaK TOBOPSAT, cpenoodpasyromue Buabl. OObIUHO
BUJI-JIOMUHAHT OJHOBPEMEHHO sIBIsSIeTCA U daudukaropoM. Hampumep, enb B €I0BOM JieCy HapsIy C
JOMUHAHTHOCTbIO 00Ja/laéT BBICOKMMH 3IU(DUKATOPHBIMU CBOMCTBaMH, KOTOPBIE BBIPAXKAIOTCS B €€
CIOCOOHOCTH CHJIBHO 3aTE€HATH IMOYBY, CO37aBaTh KUCIYIO CPEAy CBOMMH KOPHEBBIMHU BBIJICICHUSMH U
IIPU Pa3iio’KEHUU MEPTBOI'O OPraHMYECKOIo BellecTBAa 00pa3oBbIBATh crielU(pUUecKre JUIsl KUCION Cpe/bl
MOJI30JIMCTHIE MOYBBI. BerencTBue BHICOKUX 3AM(PHUKATOPHBIX CBOWCTB €M MOJ] €€ TI0JIOTOM MOTYT KHUTb
TOJNBKO TakhWe BUABI PACTCHHWH, KOTOpBIE CHOCOOHBI MHPHUTBCS CO CKYAHBIM OCBEILICHHEM
(TeHEeBBIHOCTMBBIE U TeHEN0OUBLIE). B TO e BpeMst 1o MoJoroM eJoBOTo Jieca TOMHUHAHTHBIM BUIOM
MOKET OBITh, HAIPUMEDP, YEPHUKA, HO OHA HE SBISETCS CYIIECTBEHHBIM 3TU(UKATOPOM.

BunoByio cTpykTypy OOBIYHO HCTIOIB3YIOT AJISl OLIEHKU YCIOBHI COCTOSIHUSI IKOCHCTEM I10 BUIaM
- unoukamopam (0T IaT. yKaszaTedab). Tak, A JIECHOM 30HBI KHUCIHUIA YKa3bIBaeT Ha YCIIOBHS
YVBIQXHEHUS, ONU3KHEe K ONTUMAlIbHBIM, M 3HAUUTEIbHOE OOraTcTBO IOYB MUTATEIbHBIMHU
MUHEPATHFHBIMH BEIIECTBAMH; YEPHUKA - HA HECKOJIKO M30BITOYHOE YBIAXKHEHUE U HEKOTOPBIN ACPUITUT
3JIEMEHTOB MUHEPAJIBLHOTO MHUTAHUA; OpYCHUKA - Ha Ae(PUINUT yBIaXKHEHUS U MOYBEHHOTO TJIOJAOPOIMS;
MXU (KYKYIIKHH JIeH U OCOOCHHO c(arHym) - Ha 4Ype3MEepHO H30BITOYHOE YBIAXXHEHHUE, AepuuuT
MUHEPAJbHBIX  BEIIECTB, HEAOCTAaTOK  KHUCIOpoJa  JUIsl  JAbIXaHWS  KOpHEH U Haludue
nporeccopropoodpazoBanus. Hapsiigy ¢ uHAMKaTOpamMH MEHSETCS COCTaB U JIPYTUX BUJOB,
MPOU3pacTalOIMX MMoA mosnoroM saudukaropoB.llo pacreHusMm-3audpukaTopaM WIH JOMUHAHTAM H
pacTeHHSIM-UHIUKATOpaM OOBIYHO AT Ha3BaHHS MPUPOTHBIM dKOcHUcTeMaM. Hampumep, 1ecOBOIBI 1O
HUM OIPENENsIOT TUIBI Jieca (HampuMep, eNbHUKU-KUCIUYHUKU, EeNbHUKU-YepHUYHMKU U Ap.). Ilo
TaKOMY K€ MPUHIUIY KIACCU(PUIUPYIOTCS M HA3BIBAIOTCS IPYTHE SKOCUCTeMbl. Hampumep, ans creneit
BBIJIETISIIOTCS. TUITYaKOBO-KOBBUIbHBIE, 371TaKOBO-PAa3HOTPABHBIE U APYTUE CUCTEMBI.

Buabl 3KocHCTeM.DKOCHCTEMA- CIIOKHBIA OOBEKT, NMPU HM3YyYEHHH KOTOPOTO HCHOIB3YIOT
METOJIbl cHUcTeMHOro aHanu3a. Kiaccudukamuss TakuxX CIOXKHBIX CHCTEM JOJDKHA MPOBOAMUTHCA IO
pa3IUYHBIM OCHOBaHUWSM, WIH TpPU3HAKAM JACNeHUs Ha Kiacchl. [1o mpoCTpaHCTBEHHOMY MacmTady
BBIJICTISIIOTCS. SKOCUCTEMbl PA3IMYHOTO PaHTra: MUKPOIKOCUCTEMBI, ME303KOCUCTEMBI, MAKPO3KOCHCTEMBI
U riobanbHas sKocucTeMa. HauMeHbIINi paHT UMEIOT MUKPOIKOCUCTHEMbl, TIPUMEPAMH KOTOPBIX MOTYT
CIIY’)KMTh MaJICHbKHI BOJIOEM, TPYII )KUBOTHOTO C HACEJSIOIMMU €ro OpraHu3MaMiy UM CTBOJI YIIaBILIETO
JepeBa B CTAANH OMOJOTHYECKOTO Pa3NIOKEHUs, TOMAITHUN aKBapUyM U JJAXKe JIYKHIIA WIIA Karuisl BOJIBI,
MOKa B HHMX IMPHUCYTCTBYIOT >KHMBBIE OpPraHU3MbI, CIOCOOHBIE OCYIIECTBISATH KPYrOBOPOT BEIIECTB.
DKOCHCTEMBI MPOMEXYTOUHOTO paHIa Ha3bIBAIOTCA Me309Kocucmemamu (Jec, TpyA, peka H T.IL.).
Maxkposxkocucmemsbl  UMEIOT OONBIIONW TNPOCTPAHCTBEHHBIM MacmITad U CBSI3aHbl C  KPYIHBIMU
reorpaguueckuMu  OOBEKTaMH, COCTABIAIOIIMMU IO pa3MepaM 3HAUYUTENBHYIO YacTh 3E€MHOU
MOBEPXHOCTH (Hampumep, OKeaH, KOHTHMHEHT U T..). Camblii OONBIIONW paHT HMEET 2100aibHAas
9Kocucmema, SKBUBaJIeHTHas: 6uocdepe 3emnu B neaoM. Takum oOpa3oMm, OoJiee KpYyIHbIE HIKOCUCTEMBI
BKJIIOYAIOT B C€0sl SKOCUCTEMBI MEHBIIIETO PaHTa.

ITo xapakTepy cpeabl OOMTaHUS COOOILECTB XHBBIX OPraHU3MOB INPHPOJHBIE (ECTECTBEHHBIC)
9KOCUCTEMBI Pa3JIENSIIOT Ha HA3eMHble U 600Hble, CPEU TTOCIETHUX UHOTAA BBIIEISIOT MPECHOBOAHBIE U
MOpCKHe 3KocucTeMbl. OCHOBHBIE SKOJIOTHYECKHE CBOMCTBA JKOCHUCTEM CYIIECTBEHHO 3aBHCAT OT
paznuuusi  yclIOBUM  cpeibl oOuTaHus (reorpa@uueckux, TuUAaporpaduyeckux, KIMMaTHUYECKHUX,
NOYBEHHBIX U Jp). [TosTOMy ykazaHHBIE BUIBI IPUPOIHBIX SKOCHCTEM pa3eisiloTCsS B CBOIO O4Yepe/b Ha
pa3IUYHbIE TUIBI SKOCUCTEM. B kiacce Ha3eMHBIX SKOCHCTEM BBIJCISIOT TYHAPOBBIE, TaKHbIE, CTCITHBIC
H JIp., @ IPECHOBOHBIE SKOCHCTEMBI JACTAT Ha O3€pHBIE, peUHbIe, OOJOTHBIC U T.II.

st ynoOcTBa paccMOTPEHHUsT HEKOTOPBIX OCOOCHHOCTEH B3aMMOJICHCTBUS OOIIECTBA M MPUPOIBI
B paMKax H3y4yaeMOH AMCIUIUIMHBI MO CTENEHHM AHTPOIOTEHHOT'O BO3ICHUCTBUS HAa NMPHUPOIHYIO Cpery
OyZeM paznuyarh TPU CIEAYIOIUX BUA 3KOCUCTEM: IPUPOJHBIC, COLMONPHUPOIHbIE U AHTPOIIOT€HHBIE.
Ilpupoonvle sxocucmemvl, pacCCMOTPEHHBIE BBIIIE, - 3TO E€CTECTBEHHBIE IKOCHUCTEMBI, MPH H3yYCHHH
KOTOPBIX HE YUUTHIBAIOTCS Kakue Obl TO HU OBbUIO aHTpONOTreHHble Bo3aeilcTBus. K anmponozenuvim
OyZeM OTHOCUTh HCKYCCTBEHHBIE HSKOCHCTEMBI, HEMOCPEICTBEHHO W LIEJICHANPABICHHO CO3/IaHHbIC
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YeJIOBEKOM [UIsl YIOBJIETBOPEHHUS CBOMX NoTpeOHocTeil. X ynoOHO pa3fensate Ha mexHozeHHble U
azposxocucmemyl. K TEXHOTE€HHBIM OTHOCSTCSI SKOCUCTEMBI, 1IeJICHANPABIEHHO CO3JaHHBIC IS PEIICHUS
OTpeeNIeHHBIX 3aJady OXpaHbl OKpPYXKAloIIeW cpenbl W MPUPOAOIOJIB30BAHUS, HAIpPUMEpP, CIOKHBIE
OUHCTHBIC COOPYXEHUS U KOMIUIEKCHl OMOJOTHYECKOW OYMCTKH CTOYHBIX BOJ| BO MHOTHX KPYITHBIX
ropojiax Mupa. Aeposxocucmemvl CO3[AIOTCS MPAKTUYECKH BO BCEX CTpPaHAX M IMpEAHA3HAUYEHBI IS
PE3KOT0 MOBBIIMICHUS TLIOIOPOAUS 3€MENb M YBEITUUCHHS YPOKANHOCTH CEIhCKOXO03IHCTBEHHBIX KYIBTYP
Ha OCHOBE XMMU3AllMU U IPUMEHEHHUS HOBBIX TEXHOJIOTUH CeNTbCKOXO035IICTBEHHOT'O TPOU3BO/ICTBA.

[Mon coyuonpupoOHvimMu TTOHUMAIOTCS HKOCUCTEMBI, KOTOpbIe (DOPMHUPYIOTCS HE B pE3yibTare
I[eJICHAIIPaBICHHOMN JesITeTbHOCTH YeJIOBEKa, a BOSHUKAIOT OMOCPEI0BAaHHO BCIIECACTBHE B3aUMOACHCTBUS
YeJI0BEYeCKOro o0IecTBa ¢ MpUpoAHON cpenoil. Heoco3naHHas neATenbHOCTh YENOBEKa, CBSI3aHHAsS C
YIIOBJIETBOPEHHEM €r0 IMOCTOSHHO PACTYHIMX MOTPEOHOCTEH, NMPUBOAUT K TOMY, YTO E€CTECTBEHHBIC
9KOCUCTEMBI B OKpYXkarouleil ero cpeae TpaHchopMmupyroTcs (IpeodpasyroTcs) B COLMONPHUPOIHBIE
HKOCHUCTEMBI, COCTOSIINE U3 KUBOH U HEKXUBOH NPUPOABI U HE MPUPOJBI, T.€. KYIbTyphl. OcOOEHHOCTHIO
PaccMOTPEHHS] COLUOMPUPOTHBIX IKOCUCTEM SIBIISIETCS BKIIIOUEHUE B COCTAB SKOCHUCTEMBI YeJIOBEKa Kak
HOCHUTENS KyIbTypbl. HE0OX0IMMOCTB TaKOTO COLMONIPHPOTHOTO MOIX0/1a K PACCMOTPEHUIO SKOCHCTEM B
COBPEMEHHOM SKOJOrMM OO0YyCJIOBJieHAa M TEM, YTO 4YEJIOBEK B COBPEMEHHBIX YCIOBHUSX CTal
Te0JIOTUYECKON TMpeodpasyromeil cuiioi, 6e3 yuera KOTOPOHM HEBO3MOXKHO pa3zpaldaThiBaTh CTPAaTETUU
YCTOMYMBOTO Pa3BUTHS UUBUIN3ALUHU U PALIMOHATIHLHOTO MIPUPOAONOIB30BAHUS.

OTHOIIEHUS! OPraHU3MOB B OHOIIEHO3aX : Tpouyeckas(IuIeBas ), TolMYeCKOe-IPOCTPAHCTBEHHOE
pacrosioxkenue, GOpruIeCcKoe-1o pacceseHnio U (adpHIeCcKoe-CTPOUTEIBHOE.

Tunel OMOTHYECKUX B3aMMOTHOIICHUHN: HEHUTPATU3M, aMEHCAIN3M-OJHOCTOPEHHOE YTHETCHUE
OJIHOTO BHUJA JIPYrUM, KOMMEHCAJIU3M- OJHOCTOPEHHOE OJIarOpUSATCTBOBAHME OJHOTO BHJA APYromMy
BUIY, KOHKYpPEHIMs, pecypc- »JIulyaTaTop(>kepTBa- XHIIHUK), MYyTyaJu3M(CUMOHO3)- B3aUMHOE
0JIaropusITCTBOBAHUE.

DKosornyeckas CyKIleccusi- IMOciieioBaTeIbHasi CMEHa OJHOTo OuolieHo3a ApyruM. buoreHos
dbopMupyeTcss U HU3MEHsieTcs B TEUYEHHE OMpPENEICHHOro BpeMeHHu.Pa3nuuaioT 1Ba BHAA CYKILECCUU:
nepBuyHas W BropuuHas.llepBuunas cykueccus- (opMUpOBaHHME OHMOIICHO3a Ha MeCTe aOCOJIIOTHO
JUIICHHOM >XU3HHU. BTopuuHas - hopmupoBanue OMOIIEHO3a HA MECTE MPEKHOTO Pa3BUTOrO OMOIICHO3a,
pa3pylieHHOro 1o KakoW-To mpuumHe. Hampumep, mocne mokapa jeca win crenmd. OCHOBHBIMHU
(dakTopaMu CyKIIeCCUHU SBIISIOTCA KIIMMAT, 104Ba, pesibed u ap.

Crpykrypa coodmecTBa

CtpykTypoii  cooOIIecTBa HA3BIBAIOT COOTHOIIEHUE PA3NUYHBIX TPYIN  OPTaHU3MOB,
pa3IMyaroIInXCcs MO CHCTEMAaTHYECKOMY MOJIOKEHHIO: MO POJH, KOTOPYI0O OHHM WTPAOT B TpoIieccax
MepeHoca DSHEPrUM U BEIIeCTBA, MO MECTY, 3aHUMAaeMOMY B TPOCTPAHCTBE, B MHIIEBOW, WIH
TPOPUIECKOH, ceTH, THU00 N0 MHOMY MPHU3HAKY, CYIIECTBEHHOMY ISl MMOHMMaHHs 3aKOHOMEPHOCTEH
(GYHKIIMOHUPOBAHHMS €CTECTBEHHBIX YKOCHCTEM.

BunoBast cTpyKTypa — OMH U3 BaXXHEHWIINX MPU3HAKOB cooOIiecTBa. Ee riiaBHBIME MMOKa3aTeNsIMU
SIBJISTFOTCSI YMCJIO BUJIOB, TO €CTh BHUJIOBOW COCTaB, U KOJIMYECTBEHHOE COOTHOIIEHUE 0COOEH, TO eCTh
YHCICHHOCTh ToMmylsinuii. B coolmiecTBe, Kak MpaBWiIO, HMEETCS CPaBHUTEIHHO Majl0o BHIIOB,
MPEJICTABICHHBIX OOJIBIINM YHUCIOM OCOOEH, MM OOJBIION OMOMACCOW, U CPAaBHUTEIHLHO MHOTO BHUJIOB,
BCTPEYAIONINXCST MEHEE OOMIIBHO.

[Tpu u3yueHuu cooOIIeCTB HanboJIee MHOTOYUCIICHHBIM BUAAM YAENSETCS OCHOBHOE BHUMAHHUE.
OpHaKo pelKre BHBI YaCTO OKA3bIBAIOTCS JTYUIIUMHU WHAUKATOPAMH (TIOKa3aTEeNsIMU) COCTOSIHUSL CPEIBL.
WX ucue3HOBEHHE MO3BOJSCT CHENIaTh BHIBOJ O HAJMYWHU 3arPsS3HEHUN WIM HWHBIX HEOJIarompHsITHBIX
BO3JCUCTBUII Ha sKocucTeMy. [lo oOmieMy 4YHCIy BHIOB M HMX COOTHOIICHHIO CYISAT O BHIOBOM
pazHooOpa3uu cooliiecTBa. BugoBoe pasHooOpazue — MpHU3HAK IKOJIOTHYECKOTO Pa3HOOOpas3ws: 4eM
OoJibIlie BUOB, TEM OOJBIIE SKOJOTMUYECKHX HUII, TO €CTh BhIIIe OorarcTtBo cpenbl. CoolliecTBa ¢
OOJNBIIMM BHJOBBIM pPa3HOOOpa3ueM SBIAIOTCA Oojiee YCTOMUMBBIMU: Ye€M pa3HOOOpa3zHee BHOBOM
COCTaB, TeM MIMPE BO3MOXKHOCThH aJanTallii COOOMIecCTBa K M3MEHUBIIMMCS YCIIOBHSIM, HalpuUMep K
U3MCHCHHSIM KJIMMaTa WM IpyruX (pakTopos.

Mopdonorudeckasi CTpYKTypa — BaKHBIA CTPYKTYPHBIN MpH3HAK COOOIECTBA, MOKA3bIBAIOITUN
€ro MPOCTPAHCTBEHHOE ClIOKEeHHE. UHCIo KU3HEHHBIX (OpM, BXOIIMIMX B OMOIIEHO3, OOBIYHO TOpa3/o
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MEHbIIIe O0IIero 4ucia oopasyrmux ero BuaoB. Ho Ha0Op XKU3HEHHBIX (OPM, 3aHHUMAIONIUX pPa3HbIC
DKOJIOTMYECKHE HHIIK, BCETJAa 3aKOHOMEPEH /Ui JaHHOTO MECTOOOUTAHHWS W TOpa3lio Jydylle
XapaKTepU3yeT JKOJIOTMYECKHe YCIOBHUS B cOOOIIECTBe — Kak abHoTHYeckue, Tak u ouoruueckue. Ilo
npeodiafaromuM (IOMIHUPYIOIINM) KU3HEHHBIM (DOpMaM ornpeaenseTcs: MPUHAAIE)KHOCTh COO0IIecTBa
K TOMY WJIM HHOMY THITy PaCTUTEIBHOCTHU (HAIIpUMep, Jieca, JIyra, KyCTapHUKH).

CoBMecCTHOE CYIIECTBOBAHUE Pa3HBIX BUJIOB U KH3HEHHBIX ()OPM B COOOINECTBE MPUBOIUT K UX
POCTPAHCTBEHHOMY 000CO0IEHUIO. DTO BbIpaXKaeTcs B TOPU30HTATILHOM U BEPTHKAIBHOM pacujieHeHUU
pacTUTENHLHOTO coodmIecTBa (PUTOLIEHO3a) HA OTACIBHBIC DIEMEHTHI, KaX bl U3 KOTOPHIX UTPAcT CBOIO
POJIb B HAKOIUIEHUHU U MpeoOpa30BaHUM BEILIECTBA U SHEPTUU.

[lo BepTHKanu pacTUTENBHOE COOOIIECTBO pa3deseTcss Ha sSIPyChbl — TOPU3OHTAIIBHBIE CIIOH,
TOJIIIA, B KOTOPBIX pAaCIMOiaraloTcs HaJA3€MHbIE WU TOJ3EMHbIE YaCTH PACTEHUH ONpeIesIeHHbIX
KU3HEHHBIX QopM. SIpyCHOCTH OCOOEHHO YETKO BBIpa)KE€HA B JIECHBIX (DUTOIIEHO3aX, I7I€ HACUUTHIBACTCS
OOBIYHO TMATH-IIECTh SPYCOB: APEBECHBIC SPYCHI (BBICOKUX M HHU3KHUX JIEPEBBHEB), KYCTAPHUKOBBIHA
(mOIECOK), TPAaBSIHO-KYCTAPHUYKOBBINA, MOXOBOH (MJIH JIMIIIATHUKOBBIN ), MOJICTHIIKA (0T JIMCTBHI).

SpycHoe cTpoeHHe (UTOIIEHO3a JaeT PACTEHHUSM BO3MOXKHOCTH 0Oo0Jiee TOJHO HCHOIb30BaTh
pecypcsl cpeibl, MpekIe BCEro CBET, TEIJI0O M Biary. PacTeHus pasHbIX SPYCOB KMBYT B Pa3HBIX
YCIIOBUSX, YTO YMEHBIIACT KOHKYPEHIIMI0O M CIOCOOCTBYET YBEIWYCHHIO BHUIOBOTO pasHOOOpas3usl.
’KuBoTHOE HaceneHue OHOLIEHO3a (3001I€HO3) «IPUBSI3aHO» K PACTEHUSAM M TaKKe paclpeiesieHO IO
spycam. Hampumep, mukpodayHa mOYBEHHBIX )XKMBOTHBIX Hambosee Oorata B MOACTHIIKE. Pa3Hble BUIBI
NTHUI] CTPOST THE3/1a U KOPMSTCS B pas3HbIX spycax — B TpaBe, B KyCTapHUKax, B KpoHax nepeBbeB. [1o
TOPU30HTAIM COOOIIECTBO TAaKKe pPACWICHSETCS Ha OTICNbHBIE DJIEMEHTHl — MHUKPOTPYIIHUPOBKH,
pacmojio’)keHHue KOTOPBIX OTpakaeT HEOJHOPOJHOCTh YCIOBUHM >ku3HH. IIpocTpaHcTBeHHas CTpyKTypa
cooOImecTBa SBJISETCS IMOKa3aTelieM MMEIOMIeTocss B JaHHOM MECTOOOMTAaHWU — Pa3sHOOOpa3us
9KOJIOTMYECKUX HHUII., OOraTcTBa M IMOJHOTHI UCIOJIb30BAaHUS COOOIIECTBOM PECYpPCOB CPEMbI, a TaKXKe
1oKa3arejaeM OTHOCUTENIBbHOM YCTOMYMBOCTH COOOIECTBA.

Tpoduueckas cTpykTypa cooOIIECTBA — IKOJOTHYSCKUN MTOKa3aTeNlb MUIIEBBIX B3aUMOCBS3CH B
HeM. JIro6oe coo0IIecTBO MOKHO MPEJICTAaBUTh B BHUJIE MHILIEBOM CETH, TO €CTh CXEMbl BCEX IMUIIIEBHIX,
nin Tpodudeckux (0T rped. Tpodo — MHUTAHHWE), B3AaUMOCBS3EH MEXAY BHJIAMH 3TOTO COOOIIECTBA.
[MumeBas ceTh (ee meperuieTeHus: ObIBAIOT OYEHB CII0KHBIMU) OOBIYHO COCTOUT U3 HECKOJIBKHUX MUIIIEBHIX
nenei, Kaxzaas U3 KOTOPbIX SBISETCS OTAEIbHBIM KaHAJIOM, IO KOTOPOMY IepenaloTcs M BEUIECTBO, U
sHeprus. [IpocToii mpumep NUILEBOW LENU JAeT Cleayrolias MOoCIeq0BaTeIbHOCTh: PACTUTEIBHOCTh —
MUTAIOIeecs PaCTUTENbHOCThIO HACEKOMOE — MOMYJISIUS XUIIIHOTO HACEKOMOT'0 — HACEKOMOSTHAs ITHIIA
— XUIHasg nTuna. B 3Toil menu ocymecTBiIseTCs OAHOHAMPABICHHBIM MOTOK BELIECTBA U SHEPTUM OT
OJHO TPYMIIBI OPTaHU3MOB K JPYTOH.

Pa3znuyHbie OpraHu3Mbl 3aHUMAIOT Pa3HOE MOJIOKEHHE (B COOOIIECTBE) OTHOCUTEILHO OCHOBHOTO
UCTOYHUKA IOCTyMaromeld sHeprud. B 3THX ciydasx TroBOpST, YTO OpraHU3MbI pacrojiaraloTcs Ha
pPa3HBIX TPOPHUECKUX YPOBHSIX, XapaKTEPU3YIOIINX IMOJOKEHHE KaXKIOr0 OpraHW3Ma B MUIICBOU IICTH.
JInb 3eneHble pacTeHus cocoOHbl (PMKCUPOBATh CBETOBYIO SHEPTHUIO NMPHU (OTOCUHTE3E U UCIIOIb30BATh
MPOCThIC HEOPTaHWYECKUE BEIECTBA JUIsi 00pa30BaHUSI M3 HUX OPraHMYECKHX BEIIECTB, HEOOXOIMMBIX
JUIsL TIOCTPOEHUSI CBOEro Tena. Takue OpraHu3Mbl Ha3bIBalOTCS aBTOTpodamu (OT rped. aBTO — caM H
Tpo(o — mUTaHUE, TO €CTh CAMOIIUTAIONIUECS ) WU MIEPBUYHBIMU TTPOIYIIEHTaMH (IIPOU3BOIUTEISIMH).

ABTOTpO(BI 3aHMMAIOT TEPBBIA TPOMOUUECKH YPOBEHb W SBJSIOTCS BAXKHEHINECH YacThIO
COO0O0IIIeCTBa, TOTOMY YTO MPAKTUYECKH BCE OCTALHBIC OPTaHU3MBI, BXOJAIIUE B €T0 COCTaB, MPSMO WIIH
KOCBEHHO 3aBHUCAT OT CHAOKEHHUs BEIECTBOM M OHHEprueil, 3amaceHHbIMH pacTeHusMu. Ha cymie
aBTOTPO(BI — 3TO OOBIYHO KPYIHBIE PACTEHUS ¢ KOPHSMH, TOT/Ia KaK B BOJIOEMaX MX pojib OepyT Ha ceOst
MHOTOUYHCJIEHHbIE MUKPOCKOMTUYECKUE BOJOPOCIH, MapsIIIe B TOMIIE BOJbI ((PUTOMIAHKTOH).

Bce ocranbHbIe OpraHM3Mbl, 3aHHMAas TMOCIEAYIONIME TPOPUUECKHE YPOBHU, OTHOCATCS K
rereporpodgam (OT rped. reTepo — pa3Hbli), MUTAIOIIUMCS TOTOBBIMH OPTraHHMYECKUMH BEIECTBAMHU.
I'ereporpodsl paznararoT, mepecTpauBalOT U YCBAWBAIOT CIOXKHBIC OPraHMUYECKUE BEIIECTBA, CO3aHHbBIE
NEPBUYHBIMU NpoaylieHTaMu. IHTeHCUuBHAs reTepoTpodHast 1eATeIbHOCTh COCPEI0TOUEHA B TEX MECTax,
/i€ CKaIlIMBaeTCs OPraHnueCcKoe BEIECTBO, — B [IOYBE U UJIE.

I'eTepoTpodHBIE OpraHU3MBI MOAPA3ACIAIOTCS HA KOHCYMEHTOB (ITOTpeOUTeNneil) U peaylieHTOB
(pa3marareneii). Taxxe reTepoTpooB  MOAPA3AEIAIOT HA MAKPO- M MUKPOKOHCYMEHTOB.

109



MakpokoHCyMeHTHl (OYKBaJIBHO — KPYITHBIE MOTPEOUTENTN) MPEACTABISIOT COOOW TJIaBHBIM 00pazoM
KOHCYMCHTOB - KMBOTHBIX, KOTOPBIC MOXUPAKOT APYTrUC OpraHHU3Mbl UJIM U3MCIBYCHHBIC OPTaHUYCCKUC
BelIecTBa. MHUKPOKOHCYMEHTHI TIPEACTaBICHb B OCHOBHOM TPHOAaMU M OaKTEpHSMHU, pa3jiararollldiMu
CJIOKHBIE COCTAaBHBIC KOMIIOHCHTbBI MepTBOﬁ OUTOINIa3MbI, OOBOAA HX OO0 IPOCTBIX OPraHUYCCKHUX
COCIMHEHUH, KOTOpbIE B MOCIEAYIOIIEM MOTYT OBITh WCIIOJIb30BaHBI MpOAyIeHTaMu. MTak, cocras
Tpo(huuecKoil ceT OoTpaskaeT YUCIO TPOPUIECKUX YPOBHEH, COOTHOIIEHUE MPOIYIICHTOB, KOHCYMEHTOB
U PEIYIICHTOB.

B3auMocBsI3b OPraHU3MOB B IPUPOJIE

Hu onuH opranusM B IpUpoOJ€e HE CYLIECTBYET BHE CBS3€M CO CPENOM U APYTMMH OpraHU3MaMHu.
OTH CBSI3U - OCHOBHOE YCJIOBHE (DYHKIIMOHMPOBAHUS DJKOCHUCTEM. Yepe3 HUX OCYIIECTBISIETCS
oOpa3oBaHue LIeTIel MUTaHMs, PEryJINPOBAHUE YUCICHHOCTH OPraHU3MOB U MX MOMYJSIIHM, peann3anus
MEXAHU3MOB YCTOWYMBOCTH CHUCTEM M Jpyrue sBieHus. B mporecce B3aMMOCBSI3€H MNPOUCXOAUT
MOTJIOUICHHE M pPacCeMBaHUE HHEPrMM M B KOHEUHOM CUETe OCYIIECTBISAIOTCS CpeaooOpasyromiue,
CPEN0OXpaHHbIE U CpeI0oCTa0MIIN3UPYIOIIHE byHKIAN CHCTEM.
[TogoOGHBIE IKOCHUCTEMHBIE CBS3M OOYCIOBJICHBI BCEM XOJIOM 3BOJIOIMOHHOTO Tmporecca. [lo 3toi
OpUYMHE U JI000€ MX HapylIeHHe HE OCTaeTcss OecciemHbiM, TpeOyeT UIMTENBHOTO BpPEMEHM s
BOCCTAHOBJIEHMS. B CBSI3M C 3THM 3KOJIOTMYECKH OOYCJIOBIEHHOE IMOBEJIEHUE 4YelIOBEKa B IMPHUPOIE
HEBO3MOXXHO 0€3 3HAaKOMCTBAa C 3THMH CBS3SMH M IOCIEACTBUSMH MX HapymieHus. LlemecooGpasno
BBIJICNIATh B3aUMOCBSI3M U B3aHMMOOTHOILEHHSI OPraHU3MOB B NPUPOAE (IKOCHCTEMAX) KaK pa3jIuvHbIC
HOHSITHSL.

B3anMopeiicTBre KUBBIX OPraHU3MOB ¢ KOMIOHEHTamMHu Ouochepsl ( mutocdepoit, armochepoid,
ruzipocdepoif) MPOUCXOAUT MyTeM OOMEeHa, MUTAHUA, JbIXaHHs, BBIIEICHUS MPOJYKTOB METaboIM3Ma.
Bce opraHm3mbl HEOJIMHAKOBBI C TOYKHM 3PEHHS AaCCUMWISLIMUA MMM BELIECTB M HJHEpPruu. PacteHus
UCTIONB3YIOT COJIHEYHYIO JHEPIrHI0, OCYLIECTBISAS Ipouecc (OTOCHHTE3a, a YXKUBOTHBIE IMOTPEOIAIOT
OpraHMYEecKHe BEIIeCTBa, CO3JaHHbIC PACTEHUSIMU - (POTOCUHTETUKAMHU.

OO6nacTh B3aMMOAEUCTBUS KUBBIX OPTaHU3MOB C JIEMEHTAMHU HEXHMBOH HPUPOIBI, KaK M3BECTHO,
Ha3bIBaeTcst Onochepoil.

CrnenoBarenbHO / B pe3yJbTaTe MHOTOOOPA3HBIX MPOIIECCOB B3aUMOJICHCTBUS KUBOTO OpPraHU3Ma U
OKPY’KaroIlled Cpeibl MOCIEIHSSI HE OCTAETCs 110 OTHOIIECHHUIO K OpraHU3My MHEPTHOM U HE3aBUCHUMOU OT
HETO.

3aKOHOMEpPHBI HAIPaBJICHHBIA IMPOIIECC M3MEHEHUS COOOIIECTB B PE3yJbTaTe B3aMMOJICHCTBHS
KHUBBIX OPraHU3MOB MEXIy cO00M M OKpyXaromeil ux abMOTHYECKON CpeZioi Ha3bIBAETCS! CYKLIECCHEH.
B npupone Kaxaplii KMBOW OPraHU3M JKMBET HE M30JUPOBAHHO. Ero Okpyx’aer MHOXKECTBO IPYTrHX
IIPEACTABUTENECH JKUBOW Npuponabl. M Bce OHM B3aMMOAEUCTBYIOT ApPYyr € JApyrom. Biaumonenicrsus
MEXJly OpraHM3MaMH, a TaK)Ke BIUSHUS WX Ha YCJOBHSI >KM3HU MPEICTaBISAIOT cOO0M COBOKYIHOCTD
OMOTHUYECKUX (bakTopoB.
buotnueckue (akTopsl — 3TO COBOKYMHOCTH BIMSHHM KU3HEAESITENBHOCTH OJHUX OPraHU3MOB Ha

JIpyTHe.

Cpenu HUX OOBIYHO BBLACTSIOT:
1. BrustHue >KMBOTHBIX OPTraHU3MOB (300T€HHBIC (DAKTOPHI)
2. BoustHue pacTUTEIbHBIX OPraHu3MOB ((hUTOreHHbIE (DAKTOPHI)
3. Bausitnue yenoBeka (aHTpOMOTeHHbBIE (DaKTOPHI)
JletictBue OnMOTHYECKHX (PAKTOPOB MOKET pacCMaTpPHBATbCA KaK JIEHCTBHE UX Ha Cpely, Ha
OTJIeIbHBIE OPTaHU3MBbI, HACETISIOLIUE 3Ty CpeAy, WIH JeiCTBIE 3TUX (PAKTOPOB Ha Iesble cOOOIIeCTRa.

KoHTposbHbIEe BOIPOCHI:
2. Yro u3yyaer skoJiorus?

3. Kaxkue HAaYYHBIC HAIIPABJICHUSA B 5KOJIOTHU BaM U3BECTHBI?
4. Yro Takoe skonorudeckue paktopbl? Kakue rpynmnsl SKOJOTHUECKUX (PAaKTOPOB BaM U3BECTHHI?

110



Kaxkue cpenpl oOUTaHMsI OPraHM3MOB BaM U3BECTHBI?
Kakue Bubl KOHKYpEHIIMU BaM U3BECTHBI?

Yto Takoe MeCTO OOMTaHUA?

Yto Takoe nuiesas nemnn?

9. Kakue sxomornyeckue cooOuiecTsa BaM U3BECTHBI?
10. B ueM paznuuus Mexay OMOIIEHO30M U 3KOCUCTEMOM?
11. Kaxkue BBl 3HaeTe OMOLIEHO3HI X DKOCUCTEMBI?

12. Kakue opraHu3Msl Ha3bIBalOTCS aBTOTpodhamu?

13. Kakue opranusmsl OTHOCATCS K TeTOpoTpodam?

© N oo

Tema Buocdepa — rinodanbHas 3KkocucTeMa

ILnan:
1. CocraB u rpaHuibl 6uocgepsbl
2. Poab 0uocdeps! (XuBOTO BemecTsa) Ha 3emie
3. Kaaccuduxanus pyHKIHI )KHBOT0 BelIeCTBA U3 KOTOPOro COCTOUT Onocdepa

Buocdepa — ocobas ob6omouka 3emiin, coaepskaiias BCIO COBOKYITHOCTD JKMBBIX OPTaHU3MOB U TY
4acTh BEIECTB TUIAHETHI, KOTOPAsi HAXOAUTCS B HEMPEPHIBHOM 0OMEHE C 3TUMHU OpraHH3MaMH.
buocdepa Bimrogaer:
- JKMBOE BEILECTBO;
- OHMOreHHOE BEIECTBO;
- KOCHOE BEILIECTBO;
- OMOKOCHOE BEIIECTBO;
- paauoaKTHBHOE BEIIECTBO;
- BEIIEeCTBO KOCMHYECKOTO MPOUCXOKICHHUS;
- paccesHHBIC aTOMBI.
[IpencraBnenne BepuHanmckoro 00  OpraHu3oBaHHOCTH  Ouocdhepsl —  COTJIACOBAaHHOE
B3aMMOJICHCTBHE JKUBOTO M HEIKUBOTO.
[IpencraBienue o €€ BOSHUKHOBEHUH U Pa3BUTHH: OMocdepa BOZHHKIA B Pe3ybTaTe 3BOJIOLUU.
[o-BuarmMomy, mepBeIMU ObUTH aHAIPOOHBIE OaKTEPHH.
®dopmupoBaHue TUTOCHEPHI
Hukorma He HabmI01aTMCh IEPUOABI, TUIIICHHBIE KU3HH
JKuBble OpraHu3MBbl.
Nx xonmmdecTBO 6ECKOHEUHO BETTUKO U JICHCTBYIOT OHM 0€CKOHEYHO JITUTEIBHOE BPEMS
. ABmxyumii pakTop — GMOXUMHUYECKasi SHEPT U KUBOTO BEIIECTBA
CocTaB ¥ rpaHuibl Ouocdepsr
Kan baructJlamapk (1744 rog — 1783 rox) — TepMuH «Orocdepar.
Bepnaackuit B. W. (1926). buocdepa - moBepxHOCTHas 000JI0YKa 3eMiid, CO3JaHHAs U
npeoOpaszyemasi 1eATeIbHOCTHIO JKUBBIX OPraHU3MOB.
Crpoenue 6uocdepsr:
- AtMmocdepa 10 BBICOTHI 25 KM (030HOBBIN CJIOM)
- T'mapocdepa Ha Bcro Tommry (11 km)
- Jlutocdepa mo ramyounsl 5 kM (TemnepatrypHsiii 6apsep +105°C)
XapakTepHble YepThl OMOChepshI:
- Hanuuue BemiecTBa B TpeX arperaTHbIX COCTOSIHUSIX — KUIKOM, TBEPIOM U ra3000pa3HOM.
- Hanuuue Gonbmoro koau4yecTBa BOAbl B CBOOOAHOHN (opMme.
- Hanuuue 00nbIIOro KoJu4ecTBa SHEPTUH, KaK COTHEUHOT'0, TAK ¥ 36MHOT'O ITPOUCXOXKACHHUS.
OcHOBHBIE KOMIIOHEHTHI OHoC(]ephI:
- JKuBoe BelecTBO — BCS CyMMa >KMBBIX OPTaHHW3MOB, HaXOSIIMXCS HA IJIaHETEe B JaHHBIN
HUCTOPUYECKUH TIEPUOLL.

D
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- buorenHoe BemecTBO — OpPraHMYecKOo€ WJIM OPraHO-MHHEpAIbHOE BEIIECTBO, CO3/JaHHOE
OpraHW3MaMH JIaJeKOTO MPOILIOr0 W TMPEACTABICHHOE B BHJIE KAMEHHOTO YIUIA, TOPIOYHMX CJIAHIICB,
rOpIOYMX Ta30B, Topda, camporens, HedTH.

- buoxocHoe BelIecTBO — HEOPraHUYECKHE BEIIECTBA, MPEOOpa3OBaHHBIE JEATEIBHOCTHIO
OpraHu3MoB (BOJa, BO3/IyX, JKeJIe3Hasi 1 MapraHieBasi py/ibl).

Tepmun «buochepa» ObuT BiepBbIe BBEACH B JUTEPATYPY aBCTPHICKUM I'e0I0roM J.310CCOM IS
0003HaYEHHs BCETO TOTO MpOCTpaHCTBa atMocdepsl, ruapochepsl u autocdepsl, Tae 0OUTAIOT KUBHIC
opranusMmel. LlenoctHoe yuenue o Guochepe 010 cozgano akaaemukom B.M.Bepuanckum (1863 — 1945
IT.), KOTOPBIM ompenenun Ouochepy Kak 00JacTh CYIIECTBOBaHMS W (YHKIIMOHUPOBAHUS IHCUBOSO
eeuyecmea — COBOKYITHOCTH BCEX JKMBBIX OPraHU3MOB Ha 1uiaHere. B yuenun B.M.BepHanckoro BrnepBbie
ObLIa PacKphITa POJIh KUBBIX OPTAaHU3MOB B MPOIIECCAX MJIAHETAPHOTO MacIITada, MOKa3aHO, YTO JKUBBIC
OpPraHU3MBbl U MPOAYKTHI UX KU3ZHEACSITEIbHOCTH SIBJIAIOTCS Hanbosiee MOIIHOM I'e0JOrHuecKol CHIIOH,
UTPAIOIIEH MEePBOCTENIEHHYIO POJb B MEXaHHM3MaX Pa3pyIIeHUs TOPHBIX MOPOJ, KPyroBOPOTa BEIIECTB,
M3MEHEHHUS BOJAHOM M BO3YIIHOI 000J04YeK MIaHEThI, IBOJIIOIIMH BEPXHUX CIIOEB JIUTOC(EPHI.

Hapsny c xxuBbiM BemectBoM, B.JM.BepHaackuil BbIIETUI €11E€ HECKOJIBKO KaTErOprii BEIIECTBA B
o6uoctepe. JKuBoMy BeUIECTBY MPOTHUBOIIOCTABISETCS KOCHOE Gewecmeo - 6Ce TeOJOrHYecKHe
o0Opa3oBaHUs, HE BXOJSIINE B COCTaB XUBBIX OPraHM3MOB M HE CO3JaHHbIE MMH. [IpuMepsl KOCHOTO
BElleCTBa — TPaHUT, KBapl M TOMYy MoA0OHbIe. ['eonoruueckue mopojsl, CO3JaHHBIE B pe3yjbTaTe
JeSITeIbHOCTH YKHBOTO BEIIECTBA, OTHOCATCS K BEIIECTBY OuoceHHoMy (M3BECTHSK, KAMEHHBIM yroib, U
np.). B oTnenbHy0 KaTeropuio BBIACISETCS OUOKOCHOe 6eujecmseo, TPEICTaBIIsIoNIee co00 KOMILIEKC
B3aMMOJICHCTBYIOIUX JKUBOTO M KOCHOTO BEIIECTBA, MPHUMEpPAMU KOTOPOTO SIBISIOTCS TIOYBBI,
MPUPOJIHBIE BOJBI.

Kusoe BemectBo cocraBisger npumepHo 0,01% ot Bceit maccel Ouoctepsl, HO Onaromaps
BBICOKOW XMMHUYECKON U Te0JIOTHYECKON aKTHBHOCTH, UMEHHO OHO SIBJISIETCSI OCHOBOM OMOCdephl, COCTaB
KOTOPOU OMPEIENISIEeTCs COBOKYITHOM NIEATEIHHOCTBIO KUBBIX OPTAaHU3MOB B HACTOSIIEM H MPOIILIIOM.

CoBpeMeHHast 6mocdepa 0XBaThIBACT MPOCTPAHCTBO, B KOTOPOM KUBBIE OPTaHU3MbI OOWTAIOT B
HacToslee BpeMs. B To ke BpeMs O€3:KM3HEHHBIC CKOIUICHUS OPTaHMYECKUX BEIIECTB M JIPYTHX
COeIMHEHUH, 00pa30BaBIIMXCS MPU YYaCTUM JKUBBIX OPraHU3MOB B TMPEKHHE TE€OJOTUYECKUE DIOXU
(3aJIe’KU KaMEHHOTO yTJIs, HETH, TOPIOYMX CIIAHIEB, PYJAHBIC 00pa30BaHUsl, U3BECTHSIKHU U T.J.), OTHOCST
K TaK Ha3bIBa€MbIM OBLIBIM Onochepam.

buochepa BkIOuaeT HUWXKHIOW YacTh atMochepsr (adpobmochepy), Bcro ruapochepy
(rumpobuocdepy) — OKeaHbl, MOPsI, TTOBEPXHOCTHBIC BOBI CYIIIH, Teppaduocdepy — MOBEPXHOCTh CaMOM
CylmH, a TaKxke Jutocdepy (1urodbuocdepy) — BepXHHUE TOPU3OHTHI TBEPAOH 3eMHON 00o0JOuKH. B
npeaenax Ouocdepsl BBIICISAIOT ABE KAaTETOPHUH CJIOEB: COOCTBEHHO OMocdepy, Ie KUBOE BEIIECTBO
JIOKaJIM30BaHO MOCTOSIHHO (3yOmocdepy), a Takke PacHoJOKEHHbIE BBIIIE U HUXKE €€ COOTBETCTBEHHO
napabuocepy u merabuochepy. B 3Tu cimoum kuBble OpraHU3MBI MOTYT IOMNAJaTh JIWIIb CIYYaifHO.
OO0mast TpOTSHKEHHOCTh yOHocdepsl Mo BepTUKanu — 12-17 KM, XOTS y pa3HbIX aBTOPOB ATHU OLCHKH
HECKOJIbKO BapbUPYIOT.

Bepxwneii rpanuneii 6nocdeps! (BKiIrouas napadbuocdepy) sBISeTCsl 030HOBBIN SKpaH (MU CIION).

O30HOBBINT 2KpaH (030HOC(hepa) — dTO ciod armocdepsl B TMpeaenax crpaTocdepsl,
pPACTONIOKEHHBI Ha Pa3HOM BBICOTE OT MOBEPXHOCTH 3E€MJIM U WUMEIONIUH HauOOJBIIYI0 TUIOTHOCTH
(KOHIIEHTpAIMIO MOJICKYJI) 030HA Ha BhICOTE 22-26 KM.

BbicoTa 030HOBOrO ciosi y IOJIOCOB OLIEHMBAaeTcss B 7-8 KM, y 3kBaropa — 17-18 km, a
MaKcHMaJsbHas BbICOTa MPUCYTCTBUSA 030HA — 45-50 kM. Brilie 030HOBOT0 3KpaHa CyIEeCTBOBaHHE KU3HU
0e3 crierranbHON 3aIIMThl HEBO3MOXKHO M3-3a KECTKOTO yibTpaduoneroBoro usnyuenust ConHua.

Merabuocdepa He omyckaercss Hmwke 10-15 kM, a HKHeW rpaHuneil syonochepbl CUUTAOTCS
JIOHHBIE OTJOXEHUS OKEeaHa W BEpPXHUE TOPHU3OHTHI IJUTOC(Ephl, MOABEPrarOIIUecs HBIHE (WIH
MOJIBEpPraBIlIMEecs] B MPOIJIOM) BO3ACHCTBHIO KUBBIX opranu3mMoB. K OGuocdepe, Hampumep, oTHOCSITCS
HEKOTOpPBIC TIOJIE3HBIC MCKOMAEMbIe, B YACTHOCTU KaMEHHBIA yroiib — MPOAYKT (POTOCHHTE3a paCTECHUI B
npouuible reojorudeckue 3moxu. C yd4eToM NpPOTSHKEHHOCTH BCEX HAa3BaHHBIX CIIOEB MO BEPTHKAIU
o01mrast MOITHOCTE Orocgeps! onieHnBaercs B 33-35 kM.

[Ipomeccrl, mporekatomue B Ouochepe u obecrieuynBapIue €€ (QyHKIMOHUPOBAHUE KaK
II00ANTFHOM SKOCHUCTEMBI, CBSI3aHBI C AKTUBHBIM OOMEHOM BEIIECTBOM U DJHEpPrHed Mexay ee
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KOMITOHEHTaMH. B 9TO#l CBs3M BakHOE 3HAYCHHUE HWMEIOT OCOOCHHOCTH (PU3MKO-XMMHUYECKON Cpeipbl
Oomoctepsl, Takue Kak 3HAYUTENHHOE COJEp)KaHWE B HEW JKUAKOW BOMABI, HAJTUYHE MHOTOUYHCICHHBIX
MOBEPXHOCTEH pazjiesia MEXKY TBEPABIMH, KHIKUMHU M Ta3000pa3HbIMU (pazaMu, W HAKOHEI, MOIIHBINA
MOTOK COJIHEYHOM YHEPTHH, TPOXOAIIHA yepe3 ouochepy.
Poiib 6Mocdephl ((KMBOTO BENISCTBA) HA 3eMIie
- 3axBaT M CO3JlaHUE 3aIaCOB COJIHEYHOW YHEPTUH B Mporiecce (HOTOCHHTE3A
- Co3pnaHue OpraHM4IecKOro BEIIECTBA U €ro MEePEHOC IO TIIaHETe
- KonneHTpaius XuMHYECKUX STIEMEHTOB
- OtnoxeHue OpraHNvYeCcKOoro BEIIeCTBa Ha JJIMUTENbHBIN NEPHO (M3BECTHIKU, MEJI, KAMEHHBIN
yrojb, HedTh, U TaK Jajee)
- OKHCITUTENbHO-BOCCTAHOBUTENIbHAS aKTUBHOCTD (aHa’pOOHBIE U a3pOOHbIE OPTaHU3MBbI)
- Co3pnaHue OYBHI U €€ MIOAOPOJTHOTO CITIOS
- CaHuTapHO-OYUCTHUTENbHAS QYHKIUS (Pa3TI0KEHUE MEPTBBIX OPTraHMYECKUX OCTATKOB)
KoHneHTpanust XuMU4eCKHX 3JIEMEHTOB OpraHU3MaMu

Xumnue Conepxanue Conepxanue
CKHE DJIEMEHTBI XUMHYECKOI0 dJIEMEHTAa BXHMHUYECKOTO 3JIEMCHTA B TeJax
aTMocdepe. autocdepe H|OpTaHU3MOB, %
runpocdepe, % Pacten XusotH
ns bIe
VYriepon 0,18 3,00 18,00
A3sor 0,03 0,28 3,00
Kucnop 50,02 79,00 65,00
on
Bonopo 0,95 10,00 10,00
Il

’KuBoe BemiecTBO — BCE KOJIMYECTBO KUBBIX OPraHU3MOB IIJIAHETHI KaK €UHOE IIeN0e.

KitoueByro ponib BO Bcex OMOCHEPHBIX MPOIEccax UTPArOT JKUBBIE OPTaHU3MBI U CYIIHOCTh 3THUX
MIPOIIECCOB PAaCKphIBaeTCs Yepe3 (YHKIMU >KMBOTO BemecTBa B Ouocdepe, 0O0yCIOBICHHBIE €ro
cnenupuyeckuMu cBoiicTBamMu. K TakuM CBOICTBaM ClieyeT OTHECTH CIIOCOOHOCTH OBICTPO OCBaMBAThH
CBOOOJHOE TMPOCTPAHCTBO, CIIOCOOHOCTh K AaKTUBHOMY JBHKEHHUIO (IIPOTUB JEUCTBYIOIIMX CHII),
BBICOKYIO MPUCITIOCOOUTENHHYIO CIIOCOOHOCTh OPTaHM3MOB K PA3IUYHBIM YCIOBHSIM, YCTOMYMBOCTH MPH
KU3HA U OBICTpOE pa3loXKEeHHE IMOCie CMEpPTH, (PEHOMEHAIbHO BBICOKHE CKOPOCTH OMOXMMHUYECKUX
peakuuii B KMBBIX OPraHU3Max M BBICOKYIO CKOPOCTh OOHOBJICHHS KUBOTO BEIIECTBA B OMOTHYECKOM
KpyroBopote. Bce 3Tu cBOICTBa JKMBOTO BELIECTBA MPOUCTEKAIOT M3 KOHIIEHTPAIMM B HEM OONBIINX
3a1macoB YHEPrUH.

CoBpeMeHHas kinaccuukaius (yHKIIUH KUBOTO BEIIECTBA U3 KOTOPOTo COCTOUT Ouochepa (1o
A.B.JIamo) BeIAENSIET JECATh OCHOBHBIX (DYHKITHIA.

1.  DOnepcemuuecxkas ¢ynxkyus cBs3aHa C 3amacaHHeM »HHEPruu B Tpolecce (OTOCUHTESA,
nepegaveii ee 1o 1ernsM MUTaHus, U PACCEUBAHUEM.

2. lazosas ¢ynxyus NposBIASETCS B CHOCOOHOCTH M3MEHATh U MOJICPKUBATH OINpPENEICHHbBIX
ra30BBIi COCTAB CPEIbl OOUTAHUS H aTMOC(EPHI B IIETIOM.

3. OxucnumenvHo-8occmanogumenvHuas (YHKUUS BbIpakaeTcsi B HMHTEHCU(UKALUU TOA
BJIMSTHUEM >KMBOTO BEIIECTBA MTPOILIECCOB OKUCIICHUS M BOCCTAHOBIICHUSI.

4.  Kounyemmpayuonnass QyHKUMS 3aKII0OYaeTCs B CHOCOOHOCTH JKMBBIX OpraHU3Max
KOHIIEHTPHUPOBATH B CBOEM TEJIE PACCETHHBIC XMMHUECKHUE AIEMEHTHI, TOTIIONMIAeMbIE U3 CPEIIbI.

5. IlpoTtuBomonoxHass MO pe3yiabTaTaM pacceusaroujas (GYyHKUUS TPOSABISETCS 4epes
MUTATENbHYIO  TPAHCTIOPTHYIO JESITEIbHOCTh OPTaHU3MOB.

6. [ecmpykmuenasa QYHKUMS COCTOMT B pa3pylICHUH OpraHU3MaMU U MPOIYKTaMH UX
KU3HEJEATEIILHOCTH, B TOM YHCIIe TIOCIE MX CMEPTH, KaK MEPTBOTO OPraHWYECKOTO BEIIECTBA, TaK W
KOCHBIX BEIIECTB.

7. Tpancnopmuas HyHKIUS BBIpAXKAETCS B MIEPEHOCE BEUIECTBA B PE3yJbTaTe aKTUBHOU (HOPMBI
JBUKCHUSI.
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8. Cpeooobpazyrowas (pyHKkyus SBISICTCS Pe3yJIbTaTOM COBMECTHOTO JEHCTBUSI IPYTUX (HYHKITHI
U COCTOUT B TpeoOpa3zoBaHUM (HU3UKO-XUMHUYECKHUX IMAPAMETPOB CPENIbl B YCIOBHSI, ONArONMPHUITHBIE IS
CYIIECTBOBAHUS JKUBBIX OPraHU3MOB.

9. Cpeoopecynupyrowas ¢yHkyusa — WUCKIIOUATEIBHO TOYHOW OMOTHYECKOW perymsuuei
OKpyKaromie cpenbl. OHa 3a7aeTcsi BBICOKOW CTENEHBIO 3aMKHYTOCTH OMOTHYECKOTO0 KpyroBOpoTa —
PaBEHCTBOM CKOpOCTEN CUHTE3a U paciaja OpraHM4eCcKHUX BEIIECTB.

10.  Unpopmayuonnas ¢ynkyus >xuBoro BemiectBa 6uocheprsl. IMEHHO ¢ TTOSIBIEHUEM TEPBBIX
NPUMHTHUBHBIX JKUBBIX CYIIECTB Ha IUIAaHETE TOSBWJIACh W aKTHBHas («kKuBas») wuHpopmams,
OTJIMYAIOIIAsACA OT TOM «MepTBOW» MH(OpPMAILMK, KOTOpasi SBJISETCS MPOCTHIM OTPAKEHUEM CTPYKTYPHI.
OpranusMbl OKa3aJIuch CIOCOOHBIMH K MONYYEHHUIO UH(DOpPMALMK TyTEM COETUHEHUS MOTOKA SHEPTUU C
aKTUBHOW MOJIEKYJIIDHON CTPYKTYpOW, Hrparomieid posib mporpamMmbl. CrocoOHOCTh BOCHPHUHHMATH,
XpaHUTh U IepepadaTbiBaTh MOJEKYISAPHYIO MH()OpPMAIMIO COBEPIIUJIA OMNEPEkAIOIIyI0 HBOJIOLHIO B
NPUPOJIE U CTaja BAXHEUIITNM 9KO0I02UYECKUM CUCEMO00OPA3YIOWUM PaKmopoM.

Pacnpenenenne ®uBOro BemecTBa 1Mo MiaHeTe

[Tokazarenn Cymia OxkeaH

Ioma s 149 x 109 kM~ (29%) 361 x 109 xkm” (71%)
buomacca 2420 x 109 T (99,87 %) 3,2x 109 1 (0,13%)
Pacrenns 99.2% 6,3%

JKuBoTHEBIE 0,8% 93,7%

OHepretudeckas (QyHKOHs — OCHOBa (DOTOCHHTE3, OTCIOJIa OOECIeueHHEe BCEX >KU3HECHHBIX
MPOIECCOB Ha 3eMiie
I"a3oBas GpyHkuus — GopMUpOBaHHE T'a30BOT0 cocTaBa duocheps
Konuentpannonnass QyHKIUS — HAKOIJICHUE W U3BJICUYEHUE KUBBIMH OpraHM3MaMU OMOTEHHBIX
AJIEMEHTOB M3 OKPY’KaIOILEH Cpe/ibl, OTCI01a UCIIOJIb30BAaHUE JIJIsl IOCTPOEHUS Tella
OKHCANTENbHO-BOCCTAHOBUTEIbHAS (PYHKIIUS — XUMUYECKOE MPEBPAILEHUE BEILIECTB
JlecTpyKIIMoHHas (GYHKIUS — Pa3JIoKEHUE OCTATKOB MEPTBBIX OPraHU3MOB, OTCIO/Ia MIPEBPAIICHUE
JKUBOTO BEILIECTBA B KOCHOE
IIponyKTUBHOCTD pa3IUYHBIX 3KOJOTMYECKMX CHUCTEM DA3JIMYHA. 3aBUCUT OT KIMMAaTHUYECKUX
(hakTOpOB -> 00ECIEeYESHHOCTH TETUIOM U BJIarowu.
- Hwskas nmpoxgykrusnocts — 0,1...0,5 /™M B CYTKU XapakTepHa U1 30Hbl IIyCTBIHb WU IS
apKTUYECKOro mosica
- Cpennuil ypoBeHb npogyktuBHoctd — 0,5 ... 3 r/™M° B CYTKH XapaKTepeH Ui TYHAPSI, JIyTroB,
MOJIEH U HEKOTOPBIX JIECOB YMEPEHHOM 30HBI
- BBICOKHI YPOBEHb TPOAYKTHBHOCTH — Gomee 3 I/M° B CYTKH XapaKTepeH UISl SKOCHCTEM
TPOIUYECKUX JIECOB, IS MAITHU, MOPCKUX MEIKOBOIMI.
[IponyueHTsl — MNpPOU3BOAUTENM MPOAYKLMH, KOTOPOW IIOTOM IIUTAIOTCS BCE OCTAJIbHBIE
OpraHu3Mbl (Ha3€MHbIE 3€JICHbIE PACTEHUS)
KoHCyMeHTBI — moTpeduTenn OpraHndeckux BeIeCcTB
PenyuieHTsl (DeCTpyKTOpPBI) — BOCCTAHOBHUTENM. Bo3BpamiaroT BelecTBa CHOBA B HEXHUBYIO
IPUPOJY, pa3iaras OpraHuKy.

KoHnTpoJsibHbIE BONIPOCHI:
1. Jlaiite onpenenenue 6uocdepni?
2. T'nme mpoxoasT rpaHuibl 6nocgepsl?
3. Kaxkue opranu3mbl CltocOOHBI JOCTUTATh TPaHUI] OOCchephl U MOYeMy UMEHHO OHU?
4. Kak cooTHOCSTCS GMOMacchl cylu 1 6noMaccsl MupoBoro okeana?

Tema OCHOBBI PAIMOHAJILHOIO PUPOAONOIb30BAHUS

Ilnan:
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CyIIHOCTh U OCHOBHBIE BHAbI IPUPOI0NO0JIb30BAHUS

OO0uue NPUHIUNBI PAITHOHAJIBHOIO MCIOJIb30BAHUSA

PanuonanbHoOe HCNO/Ib30BaHNE BOJHBIX PECYypCOB

OcCHOBHbBIE HANIPABJIEHUS 10 PAIIHOHAJILHOMY HCIOJIb30BAHUIO U OXPaHe HeAp
PanuonanbHoOe HCNO/Ib30BaHKME, BOCIIPOU3BOJICTBO U OXpaHa JjiecoB Poccun

N A W=

1. CymHocTbh U OCHOBHBbIE BU/bI IPHPOJ0I0Jb30BAHUSA

[ToHATHE «IPUPOAONOIL30BAHUE» BOILJIO B HAY4HbIH 000poT B KoHIE 60-X IT., KOrja cTai
3HAQUUTEINBHO  YCWIMBAaThCS  HMHTEpPEC K  MPUPOJOOXPAHUTENbHBIM  ImpolieMam, mpolieMam
B3aMMOOTHOIIEHUS IPUPOJIbI U OOIIECTBA.

J. MuxaisloB cuMTaer, 4TO TOJBKO CYILECTBO AHTPOIIOTEHHOIO BO3ACUCTBUSA HA INPUPOLY U
OTBETHOM pPEaKLMHM Ha HETO MPUPOIBI U COCTABISAET HEAEIMMBIA IPOLECC MpUpoaononb3oBanus. [lox
NPUPOJIONOIB30BAHUEM OH TOHMMAeT He TOJBKO HCIOJb30BaHHWE MPUPOAHBIX OJar, HO M XapakTep,
MacITaObl U MOCJIEACTBUS BO3JECHCTBUS YEIOBEKa Ha IPUPOTY.

B 3aBucuMocTH OT XapakTepa YIPaBICHHs IPOLECCOM IPUPOAOIONIBb30BAHUSA, €r0 TUIIOB U
IOCJIEACTBUM, WM BBI3BIBAEMBIX MOXXHO TOBOPHUTH O IIJJAHOBOM M CTUXMMHOM, palHOHAIBHOM H
HEpalMOHAJIbHOM, [TACCUBHOM U aKTUBHOM IIPUPOAOIIOIL30BAHUM U T. 1.

ITon mpupOIOMOIB30BAHUEM IOHMMAKOT BO3MOXHOCTH MCIIOIB30BAaHHUS YEIIOBEKOM IIOJIE3HBIX

CBOMCTB OKpYXKAIOLIEH MNpPUPOAHON Cpeabl — DKOJIOIMYECKHX, SKOHOMMYECKHX, KYJIbTYPHBIX H
o310poBUTENbHBIX. OTcloga conxepkaHWe HPUPOJOINOIb30BaHMS BKIKOYAET TPH €ro  (OpMBI:
IKOHOMUYECKAs (Benymas), 9KOJIOTMYECcKas U KYJIbTYPHO-030POBUTEIIbHAS. Dopmbl

MPUPOIONOIH30BAHUS OCYILIECTBISETCS B IBYX BHIaX OOIIEro U CHEIHaIbHOTO MPUPOAONOIb30BAHHUS.

OOmiee mpUpONONONb30BaHNEe HE TpeOyeT CHelHuaabHOro paspemeHus. OHO OCYIIECTBISETCS
rpakJaHaMd Ha OCHOBE NMPUHAIEKAIIUX UM €CTECTBEHHbIX (T'YMaHMTApPHBIX) MpPaB, CYIIECTBYIOIIUX U
BO3HUKILNX KaK pe3yjbTaT POXKICHUS U CYILIECTBOBAHUSA (110JIb30BaHUE BOJOW, BO3AYXOM U T. [1.).

CreuuanbHOE MPUPOJIONONH30BAHUE OCYHIECTBISECTCd (U3HMUECKUMU U IOPUIWYECKUMHU Ha
OCHOBaHUU pa3pelIeHUs YIOJIHOMOYEHHBIX [OCY1apCTBEHHBIX OpraHoB. OHO HOCUT LIENEBON XapakTep U
10 BUJAM HCIIOJIb3yeMbIX OOBEKTOB, MOJPA3ZeNieTCs Ha 3eMJIETNOJb30BaHUE, IMOJIb30BAHHUE HEIpamH,
JIECOTOIb30BaHUE, BOJIOTIOIB30BAHUE, TTOIH30BAHUE KUBOTHBIM MUPOM (AMKUMH >KHUBOTHBIMH, MITULIAMH,
pBIOHBIMM 3amacaMiy, HUCHOJb30BaHUE aTMmocdepHoro Bo3ayxa). CreuuaabHOE MPHUPOIONOIH30BAaHUE
CBSI3aHO C MOTPEOJICHUEM MPUPOTHBIX PECypcoB. B 3TOH YacTH OHO COOTHOCUTCS 4Yepe3 IpPaBOBOE
pEeryJIMpOBaHuE ¢ OTPACISIMHU PUPOIOPECYPCHBIX 3aKOHOB Poccuiickoin denepanyn: 3eMenbHbIN KOJIEKC,
3aKoH 0 Heapax, 3aKOH 00 MCIIOJIb30BAaHUM U OXpaHe KUBOTHOTO MUpa, 3aKOH 00 oXpaHe arMoc(hepHOro
BO3/IyXa.

A. lleitHray3 cuuTaer, 4TO MPUPOIOIIOIB30BAHUE — ATO MPAKTUYECKAS EATEIbHOCTD, CBSI3aHHAS
aM00 HEMOCPEICTBEHHBIM HCIOJIb30BAaHUEM MPHUPOAHBIX PECYPCOB M YCIOBHUIl TEpPPUTOPUATBHBIX
KOMIIJIEKCOB, JTMOO BO3ACHCTBHEM HAa HHX, KOTOPBIC 3aKIIOYAIOTCSI HE TOJBKO B BOBJICUEHUH ATHUX
pEeCypcoB W YCHWJIMA B O3KOHOMHUKH dS(PQPEKTUBHOE MPOU3BOJCTBO, HO M IMpeaycMaTpuBaeT HX
BOCCTaHOBJICHHE M TpeoOpa3zoBanue. lIpupomonosnp3oBaHne MOHUMAETCS, KaK OTKpHITas CHUCTEMA,
BO3HUKAIOIIAsl Ha MEPECeYeHHM MEracucreM (CHCTeM IEepBOro MOpsAKa) «IpUPOJa» U «OOIIECTBO».
CucremaMu BTOpPOTO MOpsiiKa BBICTyMaloT Ouocdepa, ruapochepa, atmochepa u nurtochepa, At
oOmiecTBa — couuanbHas u xo3sicTBeHHas cepsl. (Ileitnrays 1984 r.)

[Ipuponononp30BaHre 3aKIOYAETCS B HUCIOJIB30BAHMM YEJIOBEUYECKUX PECYpPCOB, KOMIIOHEHTOB
MPUPOIHBIX MPOLECCOB B LEMIX (QYHKIMOHUPOBAHMS OOIIECTBEHHBIX Cep U BHICTYMAET B BUJE KaHAla
CBSI3M MEXKIY ABYMsSI METaCUCTEMAMH.

PanmonanpbHOe NMPUPOAONONB30BAHNE — ATO CHUCTEMa B3aMMOAEMCTBHS OOIIECTBA M MPHUPOADI,
IIOCTPOCHHAsT Ha OCHOBE HAy4YHBIX 3aKOHOB M B HaumOOJbBLICH CTENEHW OTBeyaromas 3ajadaM Kak
Pa3BUTHS TPOU3BOCTBA, TAK U COXpaHEHUS OHOChEPHI.

2. O0mme NPUHIMUIIBI PATHOHAJIBHOIO MCIOJIb30BAHUS

2.1 IlmanupoBaHre U MPOTrHO3UPOBAHUE UCTIOIB30BAHUS TPUPOIHBIX PECYPCOB

VYnpasieHue IpUpOIONOIb30BAHUEM IMPEIIOJIAracT palMOHAIBHOE PACXOJ0BAaHUE NPUPOIHBIX
PECypCOB M OCHOBAHO Ha IJIAHUPOBAHUU U MPOTHO3UPOBAHUHU UX MOTpediieHus. B mpupomonoas3oBaHue
MO’KHO PacCMOTPETH JIBa YPOBHS yIIPaBICHMUS:
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VYrpasneHue npupogHbIMA CUCTEMAMH,

VYipasineHue NpUPOAONONIB30BATEIAMU  (YIPAaBICHUE OXPAaHOM OKpYyXKarolled cpeasl U
palroHaIM3aIMEN UCTIOIB30BAHMS TPUPOIHBIX PECYPCOB).

VYrpaBiieHue TPUPOTHBIMH CHUCTEMAMH MOXET OBITh «KECTKUM» U «MSTKHM», a YIpaBlIeHUE
IIPUPOJONOIB30BATEIAMH — KOMaH/IHO-aIMUHUCTPATUBHBIM U SKOHOMUYECKHM.

[TpumMepoM «KEeCTOKOTO» YIPaBJICHUS MOXET CIY)XKUTh CIUIONIHOE BBIPYOKa JIECOB M OCBOCHHUE
LEIUHHBIX 3eMeb 0e3 COONI0IeHNs MPaBWIbHON arpOTEeXHHUKH, «MSTKOT0» - BBIOOpOUYHAsi BhIpyOKa U
UCTIOJIb30BaHUE HAyYHO OOOCHOBAHHBIX AarpolpUEMOB, CHOCOOHBIX CAaMOBOCCTAHOBIICHHIO JIECHBIX
OorarcTB M IUIOAOPOJUS MOYBBL. DTH YPOBHU YIPABJICHHS B3aUMOCBSI3aHbI MEXAY COOOW - IMepBBIi
YPOBEHb YIPABJICHHUS OCHOBBIBAETCS HA M3YYEHUUM M MCIOJB30BAHUU €CTECTBEHHBIX 3aKOHOB, B
YaCTHOCTH, DKOJIOTMUECKUX U OCYILECTBIISIETCS 4Yepe3 BTOPOM ypOBEHb, OIUPAETCSA HA IOPUAMUYECKUE U
SKOHOMHUYECKHE 3aKOHBI.

IIpuponHble pecypcbl — 3TO COBOKYIHOCTb €CTECTBEHHBIX TEJI M SIBICHMM IPUPOJBI, KOTOPHIE
HCITOJIB3YET YEJIOBEK B CBOEH JIEATEIbHOCTH, HAPABIICHHBIX HA MOJJEPKaHUE CBOETO CYIIECTBOBAHUS.

2.20CHOBHBIE MOJIOXKEHUS PALMOHAIIBEHOTO PUPOAOII0JIB30BAHUS

CogepiiieHHE pecypCHbIX IIUKIOB 0a3upyercs Ha psifie OOBIYHBIX MPUHIIMIIOB, HA OCHOBE KOTOPBIX
CTPOUTCS IPUPOAOIOIH30BAHUE B JTHOOOH OTpaciIy MPOU3BOJICTBA.

K HUM OTHOCATCA NPUHLHKI CHCTEMHOIO MOAXO0JA, KOTOPBIM MpPeIyCcMaTpPUBAET BCECTOPOHHIOK
KOMIIIEKCHYIO OLIEHKY BO3JCHCTBUS IPOU3BOJCTBA HA CPEY U €€ OTBETHBIX PEAKIU.

C nmo3uuuy CUCTEMHOTO MOAXO0Ja HU OJWH IMPUPOIHBIN PECYpC HE MOXKET HCIIOJIb30BATHCS WIIU
OXpaHATbCSI HE3aBUCUMO JApYyr OT JApyra. Tak, HanpuMmep, MOBBIILIEHUE IUIOAOPOAMS IOYB 3a CYET
OpOULIEHUSI C TMOMOIIBIO OPOCHUTEIBHBIX CHUCTEM MOXKET NPUBECTH K HCTOIICHUIO BOJHBIX PECYpPCOB,
KOTOpbIE HEOOXOAMMO MPEIBUICTD U MPEAYIPEAUTS.

COpockl 0OTXOJI0B B peKy JOJKHBI OI[EHUBATHCS HE TOJIBKO 1O BO3JIEHCTBUIO X HA phIOYy, HO U Ha
OMOXMMHIO JTAaHHOTO BOJHOTO OOBEKTa M HA BCIO CHCTEMY BOJOCHAOKEHUs pailoHa, IJie MPOTEKaeT 3Ta
peKa, BKJIro4asi TOT BOJOEM WM BOJIOTOK, Kya 3Ta PEKa BNAJAET.

[IpyuHIMD ~ ONTUMHU3AIMM  TPUPOAOIOJIH30BAHMS  3aKIIOYAeTCs B NPHHATUU  Hambolee
1[EJIeCO00PAa3HOr0 PeUIeHUs] B MCIOIb30BAaHUHM MPUPOJHBIX PECYpPCOB M MPHUPOAHBIX CHCTEM, Ha OCHOBE
OJIHOBPEMEHHOI'O 3KOJIOTUYECKOTO M HKOHOMUYECKOTO II0/IX0/1a, IMPOTHO3a Pa3BUTHUS Pa3IUYHBIX
oTpaciiel U reorpau4ecKiuX peruoHoB. B COOTBETCTBUU € 3TUM MPHUHIIMIIOM L1€71ecO00pa3HbIM SBISETCS
nepeMeleHre HEKOTOPBIX JiecorepepadaThIBAIOIINX MPEANPUATHI B BOCTOYHBIE PallOHbI CTpaHbl, OJrKe
K 3amacaM ChIpbsl, YTO CHMXKACT HArpy3Ky Ha HMCTOILIEHHBIE 3aIachl IpeBeCHHBbl B EBporneickoil yactu
Poccun.

OTKpBITHIE KapbepHbIe CIOCOOBI pa3pabOTKHU IMOJIE3HBIX MCKOMAEMbIX UMEIOT psijl MPEUMYIIECTB
nepes MAaxTHOM J0ObIYel M0 CTeNeHW MaKCHMAJIbHOTO HCIIOJNBb30BAaHUS CBHIPbs, HO NMPHUBOIAT K yTpaTe
wiofgopoauss 1mouB. ONTHUMaNbHBIM TPU OSTOM SBISETCA COYETaHHWE OTKPBITBIX pa3paboToOK C
PEKYJIbTUBALIMEN 3EMEIb U BOCCTAHOBJIEHUEM UX IUIOAOPOIMS.

[lpuHIMnI onepexeHus TEMIIOB 3aroTOBKM M JOOBIUM CBIPhS TEMIIAMH BBIXOJA IOJIE3HOM
IPOAYKIIMH OCHOBAH HAa CHWKEHHMU KOJMUYECTBA 00Pa3yIOIIMXCsl OTXO0B B IpoIlecce MPOU3BOICTBA, T.€.
Ha OoJyiee MOJIHOM HCIIOJIb30BAaHUHM OJHOTO M TOTO K€ KOJMYECTBAa MCXOIAHOro chipbi. OH mpesyiaraer
IPUPOCT MPOAYKIIMM HE 33 CUET BOBJIEUEHHUS B MCIIOJIb30BAHUE HOBBIX MAcc MPUPOJHBIX PECYpPCOB, a 3a
cuer Oojee TOJHOTO UCHOJB30BaHUS IIYTEM PECypcocOEpeKeHHs] U COBEPLICHCTBOBAHMUS
TEXHOJIOTUYECKOI0 IIpoLecca.

[IpyHUOMI rapMOHM3alMK OTHOLIEHHWHA MPUPOJbI M NPOU3BOJACTBA PELIACTCS HA CO3JaHUU U
DKCIUTyaTallMl IPUPOJHO-TEXHUUECKHUX, TEOTEXHUYECKHMX WM DKOJIOTO-DKOHOMHYECKHX CHUCTEM,
MPEJICTaBIISIIOIINE COOOM COBOKYIHOCTh KaKOTO-TMOO IMPOU3BOJCTBA M B3aUMOJIEHCTBYIOIIUX C HUM
3JIEMEHTOB TMPHUPOJHON Cpelabl M OOECIEeUMBAIOIINX, C OJHOH CTOPOHBI, BBHICOKHE MPOU3BOACTBEHHBIC
MOKa3aTelu, a ¢ APYroil — MoJAepKUBaHUE B 30HE CBOETO BHHUMaHHUS OJIArOMpPHUSATHON 3KOJIOTHYECKON
00CTaHOBKH, MaKCHMaJIbHO BO3MOXXHOE COXPaHEHHE M BOCIPOU3BOACTBO ECTECTBEHHBIX pecypcoB. B
TaKUX CUCTEMax MPeayCMaTPUBAETCS MPOTHO3UPOBAHUE HEXKENATEIbHBIX U OMACHBIX CUTYallul, a TaKKe
peanu3any Mep Mo UX MpenoTBpamieHuio. CucTteMa uUMeeT CiyKOy yNpaBiieHUs, 3aJadell KOTOpOu
SBJISIETCS. CBOEBPEMEHHOE BBISBIEHHE BO3MOXHBIX BPEIHBIX BO3JEHCTBUII M BHECEHHE HEOOXOAMMBIX
KOPPEKTHBOB B TOT WMJIM MHOM KOMIIOHEHT CHUCTEMBI (IIPOM3BOJACTBO WIM OKpYyXkaroliyrwo cpeny). Eciu
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OOHapyXeHO yXYyIIIEHHEe COCTOSHUS OKpYXKalolled NpeanpusTie NpUPOTHOM cpenbl, ciyx0a
yIpaBlIeHUS MPUHUMAET pEIICHHEe O HEOOXOAWMOCTH OCTaHOBUTH NPOU3BOJCTBEHHBINH IpOIIECC,
YMEHBIIUB MPU ITOM 00BEMBI BHIOPOCOB U COPOCOB.

CBoeBpeMEHHOE U TOUHOE OOHAPYKEHHE OTIACHBIX CUTYAIMil JOCTUTAETCSl HEMPEPHIBHBIM COOPOM
nH(pOpMaIUi O COCTOSHUU OKpyKarmied cpeapl. C MOMOIIpI0 HAOMIOMEHUNM 3a €€ W3MEHEHUSMH,
BBI3BaHHBIC AHTPOIIOTEHHBIMU TPUYUHAMHU, YTO MO3BOJISIET MPOTHO3UPOBATH UX PA3BUTHE.

Takue cucteMbl HOCAT Ha3BaHWE MOHUTOPHUHIA (OT TPEYECKOIO «MOHUTOP» BIEPEACMOTPALLINN).
Campble pocThie PYHKIMH 3TUX CUCTEM 3aKIIF0YalOTCs B KOHTPOJIE 3arpsi3HEHUS BO3/yXa, TOYBbI, BOJIbI, B
HAOJIOJIEHUSAX 32 COCTOSIHHMEM >KUBBIX OpPraHU3MOB, a HEMOCPEICTBEHHO HA MPEINPHUITHH — B KOHTPOJIE
CTOKOB U TbUIEra3oBbiXx BbIOpocoB. Ilomywaemass wuHpoOpmanus aHaIM3UPYETCs PYKOBOICTBOM
IPEIIPUATHSI, IPHHAMAIOIIUM HE0OXOIUMBIC TEXHHUECKUE PEIICHUS.

[IpuHIMIT KOMIUIEKCHOTO MCIIOJIB30BAaHUS MPUPOIHBIX PECYPCOB M KOHLEHTPALMU MTPOU3BOJICTBA
3aKJTFOYAeTCs B TOM, YTO Ha 0a3e WMEIOMUXCS B JaHHOM SKOHOMHYECKOM pailOHE CBHIPHEBBIX H
SHEPreTHYECKUX PECYPCOB CO3JAKOTCS TEPPUTOPHAIBHO-IIPOU3BOJACTBEHHBIE KOMILUIEKCHI, KOTOpPBIE
MO3BOJIAIOT 0OJIEe MOJIHO UCIOJIb30BaTh YKa3aHHBIC PECYPCHI, 1 TEM CaMbIM CHU3HUTh BPEIHYIO HATPY3Ky
Ha OKpYXKawoIlyl cpeny. Takue TeppUTOPHAIBHO-IPOU3BOACTBEHHBIE  KOMIUIEKCHI  MMEIOT
CICIHUANIN3AINI0, CKOHIICHTPUPOBAHBI HA  OMPEACICHHOW  TEPPUTOPHH, OONaNalOT  €IUHOU
MIPOU3BOJICTBEHHON W COIUAIbHON WH(PACTPYKTYypol (KOMMYHUKAIMSMHU, ITOTOKAaMU BEIIECTBA U
DHEPrUH, CUCTEMOW 3paBOOXpaHEHUs, CPEpOoll KyIbTyphl) U COBMECTHBIMHU YCHIIMSIMH OOECIIEUHBAIOT
OXpaHy OKPYXKAIOIIEH CpebI.

3. PaunoHaibHOE UCNIOJIL30BAaHUE BOAHBIX PeCyPCOB

PannoHaneHOE HMCNOIB30BAHME BOJHBIX PECYPCOB M HMX OXpaHa KaK COCTAaBHAs 4acTb OXPAHbI
OKpY)Kalolled NpUPOAHON cpenbl MpEeACTaBiIseT Cco0OM  KOMIUIEKC Mep (TEeXHOJIOTMYECKHE,
OMOTEeXHUYECKUE, SKOHOMHUYECKHE, aJMUHUCTPATUBHBIE, IIpaBOBBIE, MEXIyHapOHbIE,
MIPOCBETUTENIbHBIC) HANPABICHHBIX HAa pPAlMOHAIBHOE HCIOJIb30BAaHUE PECYpPCOB, HUX COXpPAHEHHE,
NPEAYNPEXKICHUE HCTOIICHHS, BOCCTAHOBJICHHE NPHUPOAHBIX B3aUMOCBS3€H, PABHOBECHUS MEXKIY
JESATEIbHOCTBIO YEJIOBEKAa U Cpellbl. BaXXHBIMU MPUHIUIIAMU PALlMOHATIBHOTO HCIIOJIB30BAHUS BOJHBIX
PECYPCOB SBIISIFOTCS:

[Mpodunaktuka — MpenOTBpALCHHNE HETaTHBHBIX IOCICACTBUI BO3MOXHOCTEH HCTOIICHUS U
3arpsi3HEHUS BOJ,

KOMITIEKCHOCTh BOIOOXPAHSIEMBIX MEpP - KOHKPETHBIE BOJOOXPAHSIEMBIE MEPBI JOJKHBI OBIThH
COCTaBHOM YacThIO OOIIEH TPUPOIHOOXPAHIEMON MPOTPAMMEI,

[ToBcemMecTHOCTh U TeppuTopuanbHas 1udepeHIuPOBaHHOCTh OXPAHHBIX MEP,

OpHUEeHTHPOBAHHOCTh HA CHEU(UYECKUE YCIOBUS, ICTOYHUKHU U PUYUHBI 3aTPA3HEHUS,

Hayunas 00OCHOBaHHOCTP W HaJWYUE JCUCTBYIOMIETO KOHTPONs Had 3(PPEKTUBHOCTHIO
BOZOOXPAHSIEMBIX MEPOIPUSITHI.

3.1 PaunoHanabHOE UCOIB30BAHUE MOBEPXHOCTHBIX BOJ

K moBepXHOCTHBIM BOJaM [OJDKHBI TPUMEHSATHCS B CaMOM JKECTKOM (opMe BCe Mepbl
palMOHATIBHOTO X UCIOJIb30BaHUA. [[0OBEpXHOCTHBIE BOJIbI SIBJISIFOTCS OCHOBHBIM MCTOUHUKOM MUTHEBBIX
BOJI, CBSI3YIOIIMM 3BEHOM C MOJ3€MHBIMH BOJIaMH, B HUX COCPEIOTOYEHBI 3arachl phIOHBIX PECYPCOB H T.
n. Cpenu mMep MO pPeryJMpoOBaHUIO KaueCTBA M PECYpPCOB MOBEPXHOCTHBIX BOJ U UX PALMOHAILHOMY
UCIIOJIb30BAHUIO JIOJDKHBI JIOMUHHUPOBATh MNPOPUIAKTHUECKHE Mepbl (IPeJoTBpalleHHe IONaJdaHus
3arps3HSIONMIMX BEIIECTB B BOJOEMBI U PEKH). DTO TMEpexol Ha Oe30TXOJHBICE TEXHOJOTHH B
MIPOMBIIUIEHHOCTH U CEJIbCKOM XO35MCTBE, JKECTOKAsk OUMCTKA CTOYHBIX BOJI.

MeponpusaTys 110 paiOHAIIBHOMY HCIIOJIB30BAHUIO U OXpaHbl BOJ, MOped U MUpOBOro okeaHa
3aKJIK0YACTCS B YCTPAHEHHE NIPUYUH YXYALIECHNS KaueCTBa U 3arPsI3HEHUSI BOJI.

[TpoGnema oxpaHbl Bog MHUpPOBOTO OKeaHa SIBISETCS TNIOOANBHOW, OHA KacaeTcs BCEH IIaHETHI.
Jlis uX panMoHaNIbHOTO MCIOJB30BaHUS U OXpaHbl HEOOXOIUMBI COBMECTHBIE YCUIIUS BCEX T'OCYIApCTB
mupoBoro coobmmectBa OOH u e€ noapasaenenuii. B 3HaUNTENbHON CTENEHU TaKHE MEphl MOTYT UMETh
ycnex IMpU Y4YaCTUU TOCYJApCTB B MEXAYHAPOAHBIX NPHUPOAOOXPAHAEMBIX MPOrpaMMax, KOTOPBIE
MPEyCMOTPEHBI MEXTYHAPOHBIMU COTJIANICHUSIMU, Pa3padOTaHbl M MPEIaraloTCsl COOTBETCTBYIOIIMMHU
KOHBEHIUSIMH.

3.2 ParoHaabHOE UCIIOIL30BAHUE TOA3EMHBIX BOJ
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PanmonanbHOe MCHONIB30BaHUE TMOA3EMHBIX BOJ SABIIETCS HauOoJsiee LIEHHBIM, a B HEKOTOPBIX
paifloHaX ¥ €JAMHCTBCHHBIM HCTOYHHMKOM IIUTHEBOIO BOJOCHaOXeHMs. biaromaps ecTecTBEHHOM
3alIUIIEHHOCTH OT MOBEPXHOCTHOIO 3arpsi3HEHUs OHU HMEIOT CTpaTernyeckoe 3HAUCHHE NIl KPYMHBIX
TOPOJIOB ¥ TPOMBIIUICHHBIX IICHTPOB KaK HCTOYHUK YHCTOH NHTHEBOW BOJBI MPU IKOJIOTUISCKUX
Karactpodax.

MeponpusTus o paroHaTFHOMY HCIIOJIb30BaHUIO U OXpaHe MOJ3EMHBIX BOJI OT UCTOIIEHHOCTH
U 3arpsA3HEHUs] MOAPA3IENSIOTCS Ha MPo(UIaKTHYECKUE U CIIeUalbHbIe, Ha 00LIMEe U KOHKPETHBIE.

K mpodunaktnyeckum Mepam OTHOCST CIEIyIOIIue:

TmarenbHbIA BEIOOp MECTa PACIOIOKEHHUS CTPOSIILIErocss 00bEKTa, MPU KOTOPOM aHTPOIIOI€HHOE
BO3/ICIICTBHIE HA MTO/I3eMHbIE BOJIbI Oy/1€T MUHUMAJIbHBIM,

CootBercTBeHHOE 00OpynOBaHME 30H caHuTapHoi oxpaHbl (3CO) u cobmromeHue pexuma
XO3SIICTBEHHOM AEATEIbHOCTH B UX Mpeeiax,

VY4er cTeneHu 3aliIeHHOCTH MIPU UCTIOIb30BaHUN Ha3eMHBIX BOJI,

CobmoieHue pexxuma SKCIUTyaTalluii, KOTOPbIM OmpeneneH HOPMAaTHUBHBIMU JOKYMEHTaMHU H
AKCIEPTU30M rocy1apcTBEHHON komuccuu 1o 3anacam (I'K3),

Opranu3zanys u BeICHHE MOHUTOPHHTA TTOJJ3€MHBIX BOJ.

CrnenuanpHbple Mepbl 0 PALMOHAIBHOMY HCIHOJB30BAHMIO M OXpaHE IOA3EMHBIX BOJA OT
3arpsi3HEHUs] HalpaBieHbl Ha M30JSLUI0 MCTOYHUKOB M OYaroB 3arps3HEHMs], MEpPexXBaT 3arps3HEHHBIX
BoJ. [Ipyu UCTOIIEHUU BOJA MPUMEHSIOTCS MEphl UCKYCCTBEHHOTO IOMOJHEHUS U YBEIWYCHUS MHUTAHUS
MOJ3EMHBIX BOJl, HEOOXOAWMO: YTWIM3AIUsl IIAXTHBIX M JPEHAXKHBIX BOJ, KOTOpbIE B Clydae
cOpacbIBatoTCsl 0€3 NMPUMEHEHUS] YMEHbBIICHHUS HCIOJIb30BAaHUS MPECHBIX BOJ HAa TEXHUYECKUE HYKIBI,
OepeXHOe PacxoI0BaHUE BOJIbl, YMEHBIIIEHUE MOTEPD MPHU €€ TPAHCIIOPTUPOBKE M PACIIPOCTPAHEHUH.

Takum o0Opa3oMm, W OXpaHa MOBEPXHOCTHBIX BOJ, W PAIMOHAJIBLHOE HCIIOJIb30BaHHE M OXpaHa
MOJI3EMHBIX BOJI BKJIIOUAET MPAKTUUYECKH OJMHAKOBBIE 00IIKe (CTporoe coO0eHuEe 3aKOHOAATEIbHBIX
aKTOB, YMEHBIICHUE MPOMBIIIICHHBIX OTXOJIOB, CO3JaHNE OE30TXOAHOTO MPOU3BOJCTBA) U KOHKPETHBIC
Mepbl (MHOTOKPAaTHOE MCIIOIb30BaHUE BOJI, CTPOUTENHLCTBO OUYUCTHBIX COOPYKEHUMN, COONI0OACHHE PaBUII
IpU pa3BeAKH TMOA3EMHBIX BOJ, CTPOUTEILCTBE M IKCIUTyaTallMd B0J103a00poB). BakHBIM 3iieMeHTOM
PaALMOHATILHOTO UCIIOJIb30BAHUS U OXPaHbl BOJIHBIX PECYPCOB IUIAHETHI SABIISIETCS MOHUTOPHHT.

4. OcHOBHbIE HANIPABJIEHHUS N0 PALHOHATBLHOMY HCIIOJIb30BAHUIO H OXPaHe Help

[lon oxpaHoii Heap TMOHUMAETCsl HaydHO OOOCHOBAaHHOE palMOHAIbHOE U OepexkHoe
UCTIOJIb30BAaHUE  MOJIE3HBIX HCKOMAEMBIX, MAaKCHUMaJbHO TIOJHOE, TEXHUYECKH JIOCTYIIHOE |
SKOHOMMYECKHU LiejecooOpa3Hoe MX H3BJIEYEHHE, MepepadoTKa, MCIOJIb30BaHUE, YTUIM3ALUs OTXOJIOB,
JTUKBHJIAIUS YPOHA HAHECCHHBIE TIPUPOTHBIM JTaHAIIadTaM.

OCHOBHBIMU MEPONPUATUAMU IO OXpaHe HeJlp Ha CTAJAUU JOOBIYM MUHEPATHHOTO ChIPbs CBOASTCA
K COBEpIICHCTBOBAHMIO TEXHOJOIMH €r0 pa3BEAKH, pacueTa 3amacoB K IPUMEHEHHIO psfa NpaB U
SKOHOMHMUYECKUX MexaHu3MoB. (OCHOBHBIE MEPOIPHUATHS IO OXpaHe Heap Oa3upyroTcs Ha
pecypcocOepexeHnn: MpeJoTBpalleHne MoTeph U J0ObIYe, TPAHCIOPTUPOBKE IMOJIE3HBIX HCKOIMACMBbIX,
npu ux oborameHu U nepepadoTke, UCIOIb30BaHUE TOTOBOM MpOAyKIHH. B mMeponpustus mo oxpane
HEeJlIp BXOIUT KOMIUIEKCHOE HCIOJb30BAHUE PECYPCOB, KOTOpPOE TMpeaycMaTpuBaeT Oosiee MOJIHOE
U3BJIEYEHHE COIMYTCTBYIOIIUX KOMIIOHEHTOB MpPH J00bIYE MOJE3HOTr0 McKomaemoro. OTMEHa CHCTEMBI
BAJIOBOW BBIEMKH, CBOEBPEMEHHOE pa3feiieHHe pyA IO cOpTaM BO BpeMsl JTOOBIYH CIIOCOOCTBYIOT
COXPaHHOCTH IIEHHBIX KOMIIOHEHTOB CBHIPbsI M TalOT OOJBIION SKOHOMUYECKUN d(DPEKT.

Takxum 06pa3oM, OCHOBOMOJIATAIOIINE TPUHIIMITBI PAIMOHATLHOTO MCIIOIh30BAHMS M OXPaHbI HEIP
CIy)XaT BO3MOXKHOE ociabieHue ymepda OT pa3BeIKH W pa3padOTKH MHUHEpAIbHBIX PECYypCOB
palMoOHAIFHOTO HCIIONB30BaHUs. W OEpeXHOe HCIIONB30BaHUE CHIPbsS, a IO OKOHYaHMIO paboT —
pexynbTUBanMs JTaHAma@ToB. Bo MHOTMX pa3BUTHIX CTpaHaX 3a OCHOBY PAallMOHAIBHOM SKCILTyaTalluu
Help MPUHUMAIOTCS KOHBIOHKTYpHBIE SKOHOMUYECKHE HMHTEPEChl. OTO MPUBOJUT K TYMHKOBBIM
CUTYallUsIM, YTO BaXKHO YYUTHIBAThH MIPH UCIIOJIIB30BAHUU HEJP B HAIIEH CTpaHe.

S. PauMoHaIbHOE HCNOJIb30BAHME, BOCIIPOU3BO/ICTBO U oXpaHa JecoB Poccun

OcHoBHasl 3aJ1a4a OXpaHbl JIECOB — ATO PAllMOHAILHOE WX MCIOJIB30BaHUE U BOCIPON3BOACTBO. K
NepBOOYEPETHBIM MEPaM IO BBIITOJIHEHHUIO 3TOU 337a4l OTHOCSTCS:

Hayuno o60cHOBaHHBIN pacyeT U pacrpezesieHue JIecoceuHoro Gpoxa,

DKOHOMHOE PaCcXOJ0BaHHUE JPEBECHHBI,
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Bocnpoun3BoacTBO M NOBBIILIEHNE TPOLYKTUBHOCTH JIECOB,

3ammuTa OT OKapoB, BPEAUTENCH U APYTruX HEOIAronpusTHEIX (PaKTOPOB.

5.1 Pacnipenenenne necoceqHoro oH1a 1 HOPMUPOBAHUE PYyOOK

[Ipy npaBUTBLHOM BEIEHUU JIECHOTO XO3SICTBAa pPYyOKM Ha OTHCNBHBIX Y4YacTKax JOJDKHBI
MOBTOPHO mpoBoauThes depe3 80-100 net, korma jgec AJOCTUTHET MOJHOW CTENEHW CHelnocTH. PacdeTsl
MOKa3bIBAIOT, YTO €KEroJHO MOXKHO BbIpyOaTh 1500 MiH. Ky0. M IpeBecHHBI. 3aroTaBiIuBaeTCs MeHee Y4
pacyeTHOM jecoceku. biaromosydHo OOCTOWT Jel0 TOJBKO B Jiecax TpeThed rpymmbl. UTo Kacaercs
JIECOB LIEHTPAJbHBIX, IOXKHBIX M 3amaiHbIX pailoHOB Poccum (Jieca BTOpOW TpymImbl), TO OHU CHUIBHO
OCKYJIeIM B pe3ylibTaTe M30BITOUHON u3pyOku. PyOka jecoB, mpeBbIIIaloNIas pacueTHYIO JIECOCEKY, K
COKaJICHUIO, TPOJIOJKACTCSI B T'yCTOHACENIEHHBIX IEHTPalIbHBIX, 3amagHblXx Mu 1okKHBIX 005acTsIX
eBporeiickoit yvactu Poccun. 3HaunTeIpHOE MPEBBIIICHUE BRIPYOOK HAJl IPUPOCTOM MPHUBEIIO K TOMY, UTO
Jeca Ha O0JIBIINX TUIOMAAAX MOTEPSIIU CBOE KIIMMATO- M BOJOPETYIHpYIOIIee 3HaUeHue.

Bce ckazanHoe MO3BOJISIET 3aKJIIOUUTh, YTO JJsi OXPaHbl JIECOB BaXXHO CTPOTO€ HAy4HOE
HOPMHPOBAaHHUE.

HenpaBunbHast sKcITyaTanys JIeCOB Ha MPOTSHKEHUHU JITTUTEIIbHOTO BPEMEHU MTpUBEJa K TOMY, YTO
B eBpomerckoil yactu Poccuu Bo3pociia 07 MENKOIMCTBEHHBIX HACAXJICHUM 32 CUET CHUIKECHHS JOJIN
XBOWHBIX, & BTOPUYHBIE Jieca COCTABISIIOT okoyio 40 MiH. ra. [lepepyOku mpHBOIAT K CYIICCTBEHHOMY
YMEHBUICHUIO 3allacoB CIIENbIX HACAKICHUW, IIOATOMY B MLEJIIX MPABHIBHOIO pacHpeaesIeHUs
JIeCOCEYHOro (OHA JUIsl KaXKAOTO pailOHa yCTAaHABIMBAIOTCS HAYYHO OOOCHOBAHHBIE HOPMBI BBIPYOKH.
OHU y4YUTBHIBAIOT pPa3HOOOpAa3HOE 3HAYEHHE JIECOB U (PAKTUYECKYI0O BO3MOKHOCTh HMX OCBOCHHSI.
Henomyctumbl pyOKM HECIHENOro Jieca, YMEHBIIAIOIIME BBIXOA APEBECHHBI, W TEPECTOH JIeCOB.
[lepecToifHble Jleca — MCTOYHHMK PaCHpOCTpaHEHHUs BpeauTeneld u Oose3Hel, CHIKAIOIMMX KadeCTBO
JIPEBECUHBI.

5.2 boprba ¢ moTepsaMu ApEeBECUHBI

HemanoBaxxHoe 3HaueHHWE B COXPAHHOCTH JIECOB HMMEET UX OepexkHoe wucmonb3oBaHue. K
COKAJICHHUIO, TTOTEPHU IPEBECUHBI IIPH 3arOTOBKE, TPAHCIOPTUPOBKE M UCIOJIB30BAHUU JOCTUTAIOT TAKMX
pa3MepoB, KakMX HE JONYCKAaeT B OTHOUIEHWH CBOETO ChIPbS HHM OJIHA OTPaciib MPOMBIILIEHHOCTH.
Haubonpire notepu npoucxXoasT MpHu 3aroToBke ApeBecuHbl. Ha Mectax pyOok ocTaeTcs MHOTO BETBE
U XBOM, KOTOPBIE MOT'YT HCIOJIb30BATHCS JJIsi IPUTOTOBJICHUSI XBOMHOM MyKH — OCHOBBI BUTAMUHHBIX U
MPOTEUHOBBIX KOHIIEHTPATOB JIJI CEIbCKOXO35MCTBEHHBIX KUBOTHBIX. KpoMe XBOHHON MYKH U3 OTXO/0B
NOJIy4aroT 3(UpPHBIE Maca.

Hemano npeBecunbl TepsieTcst B pe3ysibTare HeIOpPYOOB MPH YCIOBHO-CIUIOMIHBIX pyOkax. [Ipu
ATOM JIECOCEUHBIN (DOH] HCTIONB3yeTCsl HE MOJHOCTBIO: HA JIECOCEKAX COXPAHSIIOTCS OOJIBHBIC IEPEBhS U
MaJIOLEHHBIE JINCTBEHHBIE MOPOJbI, 3aXJaMIISIOIIKUE JIeC, CIOCOOCTBYIOIUE CMEHE PACTUTEIBHOCTU U
Pa3MHOKEHHIO BPEAUTEIIEH.

EsxeronHo TepsieTcss HECKOJIBKO MUJNIMOHOB KYOOMETPOB JIPEBECHHBI Ha JIECOCIIIaBe. 3aTOHYBIINE
OpeBHa HAKAIUIMBAIOTCS B PyCllaX PEeK, MEUIAIOT CYIOXOICTBY M HAHOCAT yIIepO PHIOHOMY XO3SHCTBY.
HeparmonanpHbIi MOJIEBBIN cIuiaB (0€3 00bETMHEHUS B TIJIOTHI) 3aIPEIICH.

5.3 Bocripou3BOACTBO U MOBBIILIEHNE IPOAYKTUBHOCTH JIECOB

OnHuM W3 BaXHEWIIMX YCIOBUM COXPAaHEHUs JIECHBIX PECYPCOB SBIISIETCS CBOEBPEMEHHOE
BOCITPOM3BOJICTBO JIECOB. MepomnpusTusi MO TMOCAJAKE W BbIPAIIMBAHUIO JIECOB BMECTE C HAY4YHO
00OCHOBAaHHBIM DPACUETOM M pa3MEIIEHHEM JIECOCEYHOrOo (OHIA COCTABISAIOT OCHOBY HX OXpaHBI.
HeaddexktnBHOCT,  BOCIIPOM3BOACTBA  Jieca  4acTO  OOBSCHSETCS  NpPEKpallecHHeM  CaMOCeBa,
YHUUYTOXKEHHEM MOJPOCTa, pa3pyllieHWeM IOYBbl MpU PYOKH Jieca M TPAHCIOPTUPOBKE IPEBECHUHBI.
[TonmokuTENbHO Ha BOCHPOU3BOJCTBE JIECA CKA3bIBAETCS OUMCTKA JIECOCEK OT BETOIIM (BETBEH, YacTei
CTBOJIOB, KOPBI, OcTaroleics nociue pyoku). Ecnu BeTolb Henb3s UCHOIb30BaTh, €€ Ha/l0 CKUTATh.

Bonpuryio poiab B BOCIPOM3BOJICTBE JieCa UIPAET JIECOOCYLIUTEIbHAs METUOpAlMsi, BBEICHUE
MOYBOYJTYUIIAIOIINX APEBECHBIX, KYCTAPHUKOBBIX M TPABSIHUCTBIX PACTEHUI, HCIIOJIb30BaHKE yI00OpEHU,
panuoHanpHas 00paboTKa MOYB, YIY4YIIEHUE MUKPOKIMMATA, C TIOMOIIBIO CUCTEMBI pyOOK TJIaBHOTO U
IIPOMEKYTOUYHOT'O MTOJIb30BAHUS.

Menuopanusi JecoB CIOCOOCTBYET UX OBICTPOMY POCTY M YIIYYIICHHIO KayecTBa JIPEBECHHBI,
COCTaBa TPABSHUCTON PACTUTENIBHOCTH, a TaK)K€ MO3BOJSET BKIIIOYWUTH IUIOIIAJNA OCYIIEHHBIX JIECOB B
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XO3UCTBEHHBIM 000pOoT. [IpOAYKTHMBHOCTH JIECHBIX HACAXKJACHHWH TMOBBIIMIACTCS OMOJOTHYECKOM
MeJIMopalren 3a CueT MoceBa JIOMMHA MHOTOJIETHETO B MEXYPs/Ibsi MOCATI0K COCHBI, €I, 1y0a.

Baxxnoe 3HaveHwe HMEIOT pabOTHl MO OOJIECEHHWIO BHIPYOOK, HA KOTOPBIX ECTECTBEHHOTO
BO300HOBJICHHS Jieca HE MPOUCXOAUT. 37€Ch NPOM3BOMUTCS DBIXJCHHE IIOYBBI, TMOJACEB CEMSH WU
MOCagKa MOJIOJBIX JEPEBbEB, BBIPAIIEHHBIX B MHUTOMHHUKAX, MPOMOJKA, OXpaHa MOJOIBIX IEPEBHEB.
BoccranaBnuBaroT Jieca Ha rapsix, MoJsHa U IPYTHX y4acTKaX JUIICHHBIX Jieca.

[IpoayKTHUBHOCTD Jeca 3aBUCHT OT yxoja 3a HUM. CaHHTapHble PYOKH — IO CYIIECTBY, METOJ
MaccoBOM cesieknu (0TO0pa) IepeBbEB MO COCTaBy MOPOJI, pOopMe KPOH U CTBOJIOB, KAUECTBY APEBECHHBI
1 OBICTPOTE pOCTA.

B HacTosmee BpeMs ycUIHMS CIELUATNCTOB COCPENOTOYEHBI HA COKpAIllEHUHW CPOKOB
BBIpANIMBAHUS IICHHBIX JIECHBIX MOpoA. [lIsi 3TOro HCMONB3YIOTCS JOCTHUKEHHS CENEKIUU, OIBIT
UHTPOAYKIIMM W AaKKIMMaTH3aluu JepeBbeB. bomnplie MacmraObl NpUHUMAaeT y Hac paboTa 1o
PEKOHCTPYKIIMH JIECOB, BHEAPEHUIO B HHUX BBICOKONPOAYKTHUBHBIX JPEBECHBIX IOPOJA. 3aMeHe
MaJIOIEHHBIX MEJIKOJMCTBEHHBIX XBOMHBIMHU.

5.4 Bopb0a ¢ 1ecHBIMU TIOXKapamMH

JlecHble mMmokapbl HAHOCAT OTPOMHBIA YIIEpO JIECHBIM pecypcaM, MOJHOCTHIO WM YaCTHHYO
YHUYTOXas JIeCHOW OuorieHo3. IIoBpexaeHHBIH MOXKapoM JieC TepsieT CBOM OXpPaHHBIC, 3allUTHHIC U
Ipyrue Tojie3Hble CBOMCTBA. B pe3ynbraTe mMpOMCXOJUT MaccoBOE€ Pa3MHOMKEHHUE BPEIHBIX HACEKOMBIX,
Jiec mopakaeTcsi TpuOKOBBIMU 3a00seBanusiMu. Ha JecHBIX rapsix, Kak v mocie pyoKu, pa3BUBAaeTCs MHOM
TUI PAaCTUTEIBHOCTH, YTO MPHUBOIUT K CMeHEe (ayHbl. B mOBpexIeHHOM Jiecy yrHeTaeTcs OXOTHHYbe-
poMbICiIOBast (payHa U MOOOYHAS IPOAYKIHS Jieca (TpUOBI, ATOABI U T.J.).

['maBHas mpuyMHA JIECHBIX MOXApOB — HEOpexkHOe oOpallleHHe YelnoBeKa C OrHeM (KOCTpHI,
TOPSIIHNE CIIUYKH, TICIONINE MBDKU U OKYPKH).

boprbe ¢ moxapamu B Poccum mpumaercs BaKHOE TOCYIAapCTBEHHOE 3HaueHue. Pa3paborana
cucTeMa Mep, KOTopas MOJpPa3JeNseTcsi Ha TPU TPYIIbL: MPEAYNPEAUTENbHYIO, JT030PHO-CTOPOKEBYIO
cinyx0y u 60pr0y ¢ orHem. K mpenynpeauTenbHbIM MepaM OTHOCSTCS IPOTUBOMOXKApHAs TEXHUYECKas
mporaranjia Cpeid HaceIeHMs, YICTKA JIECOCEK, MPEAYNPEkKACHUE U JTUKBUIAINS 3aXIaMJICHHOCTH Jieca,
MPOTUBOMNOXKAPHOE YCTPONUCTBO JiecoB. Co3Aat0TCsl MPOTUBOIOKAPHBIE MPOCEKH U JIOPOTU IMOXKAPHOTO
HA3HAYCHWUSI, IPOMIAXUBAIOTCS TIOJIOCHI PBHIL.

J1030pHO-CTOpOXKEBAs CiIy»)0a HEoOXoauMa I CBOEBPEMEHHOT'O OOHAPYKEHUSI 04aroB IMoKapa.
Ona 3aHUMaeTcs pEryJIspHBIMH OO0XOJaMH Jieca, HAONIOJACHUSIMH C TPOTHUBOMOXKAPHBIX BHIIIEK,
CaMOJIETOB U BEPTOJIETOB, YTO OCOOEHHO Ba)XKHO B ClIa003aceNIeHHBIX palioHaXx.

Henocpencreennas 6oppba C OTrHEM TIPOBOAUTCSA Pa3IUYHBIMU MeToAaMu. llpuMeHeHue
COBPEMEHHOM TEXHHUKH 3HAYUTENBbHO TMOBbICHIO €€ 3ddeKkTuBHOCTh. [ NHKBUOAIMH MOXKapoOB
UCTIONB3YIOT TIOKapHBIE CaMOJIEThl, MapalIOTUCTOB-TMIOKAPHBIX W OpUTalbl, OpraHU30BaHHBIC U3
MECTHOIO HacesleHusl. B psne necHbIX paliOHOB CO3/1aHbl MOXAapHbIE CTAHLIHUU CO CIEIHATbHBIMU
MaIIMHAMU U TEXHUYECKUM OCHAIICHUEM.

5.5 3amuTa JecoB OT BpeauTenei u 0one3Hein

K OCHOBHBIM BpenuTEINsIM JIECOB OTHOCATCS pa3HOOOpa3Hble HACEKOMBIE, TPUOKH, TPhI3yHBI. OHU
NPUHOCAT O0NbIIO0M Bpel. Pa3MHOXKeHNE HACEKOMBIX-BPEAUTENIEH 0XBAaTHIBAET OTPOMHBIE TEPPUTOPHH.

DKOHOMUYECKUH yIepO, HAHOCHMBIH Jiecy BpPEIUTENsIMH O BO3OYIUTENsIMU OOJIE3HEH, HEPEIKO
MPEBBIIIAET YPOH OT JIECHBIX MOXapoB. K BakHEHIIMM MeToJgaM MO MPEeAYNpeKICHUIO U JUKBUIALMU
BpeauTeneil u 0one3Heil 1eca OTHOCATCS: (PU3UKO-MEXaHUUECKHUE, XUMUYECKHEe, OMOJIOTHYECKHE, a TAKKe
CHelHalIbHbIE JIECOXO03UCTBEHHBIE MEPOIPUSITHSL.

OU3NKO-MEXaHUIECKUE METOABI OOPHOBI CBOMATCS K MPSMOMY COOPY U YHUUYTOKEHHUIO BPEIHBIX
HAaCEKOMBIX Ha Pa3JIMYHBIX CTAIUAX pa3BuTHs. PazpaboTaHbl ciocoObl 00PHOBI C CyMEpEeUYHBIMU HOUHBIMU
HACEKOMBIMU TIPH TTOMOIIIM CBETOBBIX JIOBYIIEK U YIbTpa3Byka. [[pUMEHSIOT MpoCTEHIIIe MEXaHUIECKIE
MPUCTIOCOOJICHHS] TPUMaHKH, JIOBYE3arpaJuTeIbHble KaHAaBKU WM TPOU3BOASAT cOOp HACEKOMBIX
BPYYHYIO. DTH METO/bI UMCIOT OTPaHUYCHHOE PACIIPOCTPAHCHHE HA HEOONBIINX IUIOMAISX B OTHOIICHHH
0Cc000 OIaCHBIX BPEAUTEIICH.

XuMuyeckuid  MeToll OOphOBI COCTOMT B YHUYTOXKCHHH BpEOUTENCH  SIOXUMHUKATAMU
(mectutmaamu). OH mpocT, 3(PPEeKTUBEH, OTHOCUTEIHHO JEIIEB U C MPUMEHEHHEM aBHUAllUd MOXKET
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UCIIOJIb30BaThCsl Ha OOIIMPHBIX TEPPUTOPUSAX. SIAOBUTHIE BELECTBA B BUJAE MOPOIIKA, MEJIKHX Kalelb
WK a3p030Jel pa30pachiBalOT Ha 3apaXKEHHYIO IUIOIAlb PYYHOTO afrapara.

ITo xapakrepy neHCTBHS SJOXMMMKAThl JENATCS HAa TPU TIPYyNNbl: (yMHUraThl, KOHTAKTHBIE,
kumeynsle. IlepBass rpynma BO3AEMCTBYET Ha OpraHbl JbIXaHHWsS HAaceKOMbIX. KOHTakTHblE, WM
Hapy’KHbIE, 576l yOMBAIOT HAaCEKOMBIX, IOINAAas Ha MOBEPXHOCTb TeJa, KUIIECYHbIE WM BHYTPEHHHE,
JNEHCTBYIOT Ha BPEIUTEIEH, IPOHUKAsA B MUIICBAPUTEIBHYIO CUCTEMY BMECTE C IMULICH. YHUUYTOXKECHHE
MBILIEBUIHBIX TPBI3YHOB OOBIYHO MPOBOAUTCS IyTEM pa30pachIiBaHUs OTPABIECHHBIX TPUMAHOK.

buonornueckuil METO; OCHOBAH HA YHUYTOXXCHUU BPEIUTEIEH UX €CTECTBEHHBIMU BparaMu. Jlis
9TOrO MCIOJB3YIOT XMIIHBIX M MapasMTUYECKUX HACEKOMBIX (HACEKOMBIX-3HTOMOGAroB), XHUIIHBIX
KJemeil M Hemaroja, OOJIE3HETBOPHBbIE MMKPOOPraHU3MBbl (BHpYChI, I'pUOKH, OakTepuu), NTHIL,
36MHOBO/IHBIX, IPECMBIKAOIINXCS U 3BEPEN.

C TOYkM 3peHMs OXpaHbl NPUPOABI OMOJIOTMUYECKHE METOABI MEPCIEKTUBHBI M 3aCIyXKHBAIO
HanOOJIBIIEr0 BHUMAHUS, OJHAKO WX YCIEUIHOE MPUMEHEHHE TpeOyeT XOPOIIero 3HaHUs MEXBHUIOBBIX U
BHYTPHUBH/IOBBIX B3aMMOOTHOLIEHUH B OMOLIEHO3aX M SKOJIOTUYECKUX OCOOEHHOCTEN MX KOMIIOHEHTOB.

buonorudeckuii meron 00pbOBI ¢ BpeauTensiMu JemieB, 6e3BpeneH u dddekruBed. Ero cnempyer
COYeTaTh C JPYTUMHU METOJIaMH, YTOObI BMECTE OHH NPEJCTABIISIIM €AUHYIO CUCTEMY 3allUThI JIECOB.

Jlecox03sHCTBEHHBIE MEPOIPHUITUSL COCTOST B MOJAOOPE 370pPOBOTO IMOCAJOYHOIO U IOCEBHOTO
MaTepuayia, BBIPAIIMBAHUN HACAKICHUW CTOWKUX MPOTUB BpeAUTENeH W Ooyie3HEH, MOoIAepKaHuu
HACaX/ICHUH B 3JI0POBOM COCTOSIHUM MYTEM CBOEBPEMEHHOIO YAAJCHHUS 3apaXEHHBIX M OOJBHBIX
JiepeBbEB, YOOpKe OypesoMa, paCTUTEIbHOM BETOIH, COOIIOIEHUH ITPABUII XPAHEHUS IPEBECUHBI U T. [I.

5.6 3amuTa OT XUMHYECKHUX 3arps3HEeHUN

3HAUUTENbHBIN YPOH JIECHOMY XO3HCTBY, €CTECTBEHHON PaCTUTEIbHOCTU HAHOCIT XUMUYECKUE
3arpsi3HUTENU. [IpombliieHHbIe BHIOPOCH! NEHCTBYIOT Ha 3€JI€HbIE YaCTH PACTEHUU U 4yepe3 MOYBY Ha
KOpHeBylo cuctemy. OIHHU BelIecTBa 3aMEUISIIOT POCT, APYrHe BbI3bIBaIOT rudenb pacrenuit. JAT u
paAMOaKTUBHbIE BEIIECTBA, MOMaas B paCTCHHUsI, JEIal0T UX HEPUTOAHBIMU JJIs1 YETIOBEKA U )KUBOTHBIX.

Camoe riaBHOE, O 4eM HHKOI/Ia HE CTOMT 3a0bIBaTh: HAIIM COOCTBEHHBIE MBICIM M YYBCTBA
UTpaAIOT OIPOMHYIO pOJIb AJsi Oyayiiero Bcero uenoBedecTBa. [Ipupoaa MoxeT cTaThb OCHOBOM Halllero
cymectBoBaHus. JKuBs, B CO3By4YHH C HEH MBI CHOBA, CMOYKEM BJbIXaTh AIUKCHP KU3HM — YHUCTHIN
B031yX. Ho Bellb HE UCKITIOYEHO, YTO MBI U Jlanbliie OyJeM 3a01BaTh JIETKHE CO3JaHHBIMU COOCTBEHHBIMU
pyKamH siiaMu.

OT Hac 3aBUCHUT, IPEKPATUTHCS JIU YOUNCTBO JiecoB. MOKET ObITh, Mbl BCE-TaKH BCIIOMHUM, YTO
0e3 neca kuTh Henb3d. HaMm pemnars, KakuMu OyJyT HAIIM KWIKIIA, U3 4ero OyayT CHIENTaHbl UTPYIIKH,
UHCTPYMEHTHl U MeOenb. Hamo moMHUTH, 4TO JpeBecHHa — 3TO CBET, OOJEUEHHBIH B TBEPAYIO (QopMy.
JlpeBecuHa ciyXuja JIIOIAM TBHICSYM JIET, Onarogapsi yMelbIM pyKaM MacTepoB, OHa cjenajia Ham
LIEHHbIE MOJAPKU: J0oMa, Me0enb OT CTyJa J0 YCTOEB MOCTAa, MY3bIKaJlbHble MHCTPYMEHTHI U MHOTO€
apyroe. JlepeBo — 3To mieapslid gap Hebec. Jleca Ha 3emiie — 3TO UCTOYHUKH MOYTH 3a0BITHIX OOTaTCTB,
3alUIIATh KOTOpblE — OJHA M3 BAKHEWIIUX 3a/ad Hamero BpeMeHU. lcmonb30BaHUE ApPEBECHHBI
nepecTango ObITh KPYroBOPOTOM, MPEIYCMOTPEHHBIM Npupoaoil. Teneps 3T0 nopora ¢ 0JHOCTOPOHHUM
JIBUKEHHEM: U3 Jieca Ha CIIeHaIbHYI0 CBAIKY. MexX1y KOHEUHBIMHU CTAHIMSIMU TOJIBKO MPOMBIIUICHHbII
rpabex.

Mpbl kMBEM BO BpeMeHa, KOTJa SKOJIOTMYECKOe JIECOBOJACTBO, €CTECTBEHHOE CTPOUTEIHCTBO M
BOOOIIIE 3aI[MTa YeJIOBEeKa U PUPOIbl BBIXOAT HA MEPBBIH IJIaH B HAIIMX MBICTSAX U MOCTYIIKaX.

Konenr XX Beka xapakTepu3yeTcsi 000CTPEHHEM B3aMMOOTHOIICHUH YeJI0BEUYECKOTO OOIIECTBA U
npupoasl. OHO BBI3BAHO POCTOM HAacCeNeHUs 3eMJIM, COXPAaHEHHUEM MPOU3BOJUTEIBHBIX CIIOCOO0OB
XO3SUCTBOBaHMSI MPU HAPACTAIOLIUX TEMIIaX pPACXOJOBAHMSI MPUPOIHBIX PECYpPCOB, 3arps3HEHHEM
OKpY’KalomIel Cpebl U OTPaHUYCHHBIMH BO3MOXKHOCTSIMH OHOC(hEphI K €ro HeHTpaln3aum.

Tonbko BO BTOpoH mojioBMHE XX Beka Ojarofapsi pa3BUTHIO SKOJOTHU M PaCIpPOCTPAHECHUIO
HKOJIOTMUECKUX 3HAHUI CPEIM HACEJIEHUS CTal0 OYEBHIHBIM, UTO YEJIOBEUYECTBO SIBISETCA HENPEMEHHOU
4yacTbio Ouocdepsl, MOITOMY MOKOPEHHUE MPUPO/IbI, OECKOHTPOIBHOE U HEOTPAHUYEHHOE HCIOIb30BaHHE
€€ pEecypcoB W HapacTalOUIMX 3arpsA3HEHUNM OKpY)Kaloolleld cpedpl BeAyT B TYNHK B pa3BUTHU
UBUJIM3AIMU U HBOJIIOLMU CAMOT0 4ejoBeka. BakHEeHIINM yCclIOBHEM pa3BUTHSI YEJIOBEUECTBA SIBIISIETCS
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Oepe’)kHOE OTHOIICHHWE K TPHPOJE, BCECTOPOHHSS 3a00Ta O palMOHAIBFHOM HCIOJIb30BAHUU U
BOCCTaHOBJICHUHU €€ PECYPCOB, COXpaHEHHUE OJIarONpUATHON OKPYXKAIOIIeH Cpebl.

KonTpoJsbHbIE BONIPOCHI:

1. Kakwue 3arps3HeHus1 OKpYKarollleil cpeibl BaM U3BECTHBI?

2. Kakue npupoaHble pecypchl BaM U3BECTHBI?

3. Kakue rno0anbHbBle OHKOJIOTMYECKHE MPOOJIEMBI, CTOSIIKME TMepe] 4YeI0Be4YeCTBOM, Bam
W3BECTHBI?

4. B yeM npuynHa 3K0JIOTMYECKOT0 KpH3Kca Ha HalIeH IaHeTe?

Pa3nesa VII BUOHUKA

Tema buoHuka — HanpaBJieHHe OMOJIOTUM W KUOEepHETHKA
Ilinan:
1. buoHuHKa Kak HayKa.
2. DopMmbl )KUBOT0 B IPUPO/E U UX MPOMBIILIEHHbIE AHAJIOTH.

buonuxka — O00HO U3 HanpaeieHuii 0O0uonocuu u KubepHemuKu, usyuaioujee
O0COOEHHOCMU CMPOCHUA U  HCUZHEOEAMENbHOCMU Op2AHU3MO8 6 Uendax CO030aHus 0Oonee
COGEPUICHHBIX  MEXHUUECKUX  Ccucmem  uiu  YCMpoucme,  XapaKmepucmuku  KOmopvlx
RPUOIUNCAIOMCA K XAPAKMEPUCIMUKAM HCUBBIX CUCHEM.

Haroit poxxnenus Ononuku cuntaercs 13 centsops 1960 r.

B »TOT neHb OTKpBUICS MEPBBIA MEXKAYHAPOJIHBIA CHUMIIO3UYM Ha TeMy <« KHBbIE MPOTOTHUIIBI
HCKYCCTBEHHBIX CHCTEM — KJIFOY K HOBOW TEXHHKE>.

Ho u no odurmanpHOoro mpusHaHusT OMOHHMKA Kak TakoBas Obuta m3BecTHA. M3o0peraTenu yxe
JMaBHO OOpalaiii BHUMAaHHE HA PA3NUYHbBIC SBICHHUS TPUPOJBI, 3aKOHOMEPHOCTH €€ pAa3BUTUS U
HAXOJWJIN MPaBUIbHBIE PEUICHHUS TEXHUYECKHUX 3a/ad.

B  mpomecce mocienoBaTensHOr0,  OECIOMIAHOTO  €CTECTBEHHOro  oTOopa  mpupoia
THICSIUEIETUSMH COBEPILICHCTBOBAJIA CBOM CHCTEMBI, OTTauMBaja OTAEIbHBIE OpPTraHbl )KUBOTHBIX.

B xectokoif OoppOe 3a CyIIECTBOBAaHWE BBDKMBAIM W JaBalld TOTOMCTBO TOJBKO CaMble
coBeplIeHHbIE (JOPMBI OpPraHU3MOB. B nUTOre CTONH MPOJOIKHUTENHLHON SBONIONUHN MPUPOJA co3jajia
Ha 3emyie TUTaHTCKYI) COKPOBHWIIHHUILY, B KOTOPOH HE CYECTh H3yMHUTEIHHBIX OOpa3IOB <«KHUBBIX
WHXEHEPHBIX CUCTEM», (DYHKIHOHUPYIOIINX OUYEHb TOYHO, HA/IEKHO M SKOHOMHYHO, OTIMYAIOIIUXCS
MOPA3UTEIBHON 11€1eCO00Pa3HOCThI0 M TapPMOHUYHOCTBIO JEHCTBHUI, CIOCOOHOCTHIO pearupoBaTh HA
TOHYANIINEe U3MEHEHUSI MHOTOUHMCIEHHBIX (DAKTOPOB BHEIIHEW Cpenbl, 3alOMHUHATh M YYUTHIBATH 3THU
W3MEHEHHUs, OTBEYaTh HA HUX MHOTOOOPa3HBIMU MPUCIOCOOUTEIHHBIMU PEAKIIUSIMU. Y MPUPOABI IS
3TOro OBLJIO MHOTO BpEMEHH, a YEJOBEK, CO3JalolIuii COBPEMEHHbIE MAIWHBI, TOJKEH penarhb
TEXHUYECKUE 33]]a4H 32 KOPOTKHUM CPOK,3a JIECATUIICTHUS, J1aXe TOJbI.

MHorue «u300peTeHuss» MNPUPOAbl €lle B TIIIYyOOKOW JPEBHOCTH IOMOTAIM pemiaTh psif
TEXHHUYECKHUX 3amad. Tak, apaOCkue Bpadyd YK€ MHOTO COTEH JIeT Ha3aja, MPOBOAS TJa3HbIC
XUPYprU4ecKre OIlepanuy, IMOJY4YUSId TMPEeACTaBICHUE O TMPEIOMICHUH CBETOBBIX JIydyed Mpu
nepexo/ie M3 OAHOW TPO3pavyHON cpeasl B Jpyryto. M3ydeHwe XpycTaldKa TIJia3a HATOJKHYJIO
Bpaueil JPEBHOCTH Ha MbICIb 00 HCIMOJIb30BAHUU JIMH3,U3TOTOBJIEHHBIX M3 XpYCTalld WIM CTEKJa,
JUTSL YBEIIMYEHUST M300paKEHUSI.
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BogaHucTan MATHO
Bnara
PecHuyHoe 3puTentHbIiA
TEN0  (Ceruyatka  “OCYAMCTaR HEPB
ST TITO T s

B o6mactu ¢u3uku u3yueHHe MHOTUX OCHOBHBIX NPHUHLMIIOB Y4€HHUS 00 3JIEKTPHUYECTBE
6BIJ'IO Ha4yaToO C€ HCCICHOBaHHA TaK HA3bIBACMOI'0 JKHBOTHOI'O JJICKTPUYCCTBA. B YaCTHOCTH,
3HAMEHUTBIE ONBITHI UTaTbIHCKOTO ¢usnonora XVIII B. Jlymmku ['ampBaHu ¢ JankoW JISTYIIKH
IMPUBCIIK B KOHCYHOM HTOIC K CO3OAHUIO0 TAJIBbBAHWUYCCKUX 3JBJICMCHTOB —XHMUUCCKHUX HCTOYHHKOB
BIIEKTPUYECKON SHEPTHUH.
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Eme B romer IlepBoii MupOBOIl BOMHBI OpuTaHCKH (IIOT TOJYYMIIHA BOOPYKEHUE
rupooHbl — MpHOOpBl ANl OOHApYXKEHHMsI IepMaHCKHX IMOJBOJAHBIX JIOAOK IO IIyMYy UX BHHTOB B
Boje. KoHcTpykuus okaszanmach HeymauHoW. Bo Bpems xonma cynHa rupodoHBl HE BOCIPHHUMAIIN
Jpyrux 3BYKOB, TaK KaK BCE 3allyllaloch IIYMOM MAallMHBI COOCTBEHHOro kopabms. Ha momomrs
npunuy 30010rd. OHM HAIOMHWJIM,YTO TIOJICHH MPEKPACHO CIBIAT B BOAE HpHU JH000M CKOPOCTH, U
IPEUIOKIWINA TIpUAaTh ruapodoHaM ¢GopMy YIIHOM pakoBuHBI TiojeHs. C Tex MOop aHIIM4YaHe CTalu
Oonee ycrmemHo OOpOTbCS C FePMAHCKHUMM TOIBOJHBIMH JIOIAKAMH.

aa B R e ek e SRR RS
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CrpemMieHue yu4eHbIX IOHATH,B YEM NPHUPOAA COBEpUICHHEE, YMHEE, SKOHOMHEE COBPEMEHHOM
TEXHUKH, MX TOMNBITKKM HAWTH M  CHUCTEMaTHU3UPOBATh  HOBBIE  METOJABI  JJIsi KOPEHHOTO
YCOBEPIICHCTBOBAHUS CYIIECTBYIOIIUX W CO3JaHUS MPUHIUIHAIGHO HOBBIX MaIllUH, TpPUOOPOB,
CTPOUTENbHBIX KOHCTPYKIMI W TEXHOJOTMYECKUX TMPOIECCOB U TMOPOJWIM HOBOE HAy4yHOE
HaTpaBlieHUE, TOJIyYMBIIEee Ha3BaHUE OWOHHKA.

@®opMBbI JKUBOTO0 B MPUPO/ie U UX MPOMBILILJIEHHbIE AHAJIOTH.

OOHOU U3 OCHOBHLIX 3a0a4, peuaemvlx OUOHUKOU, ABIAemcs UCCIe008anue NPUHYUNOS,
NO360JIAIOWUX  0OCIUYb _ 8bICOKOU  HAOEHCHOCMU  OUONO2UYECKUX  CUCHEM,  MOOenuposanue
KOMNEHCAmopHbiX QYHKYUL Op2aHU3MO8 U _UX CHOCOOHOCHEl K a0anmayuu.
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[IpumepoM BBICOKOH HaIEKHOCTU MPUCTIOCOOUTENHHBIX MEXAHU3MOB Y HEKOTOPHIX OPraHU3MOB
SIBIISTFOTCST  0COOBIE  OOOJIOUKHM JUIS 3alllUThl OT JEHCTBUS OKPYXAroMed Cpeabl M BO3MOXKHOTO
HallaJeHus.

NuxxeHepaM-TEINIOTEXHUKAM XOPOLIO H3BECTEH IUATOMUT — OTHEYNOPHBIM Marepuan, u3
KOTOPOr0 JENAT CTEHKH CTEKJIOBAapEHHBIX Meded. J[MaTOMHUT NOy4aroTh3 3alleKed TMTaHTCKUX
CKOIUIGHHH 000JIOYeK JIMaTOMOBBIX BOJOPOCIEH, OCEBIIMX HA MJHO BomoeMoB. KileTku 3Tux
BOJIOPOCJIC pacnoyiararoTcsi BHYTPH 3allUTHOrO naHuups. [laHmups auatomeil COCTOMT U3 ABYX
NIOJIOBHH, BCTaBJICHHBIX OJHA B Jpyrylo. brmaromapst oco0oil MMIIKOBATOM CTPYKTYpe, COCTOAIICH U3
napajuleJIenuneIoB WK PElIeTOK, MPHUAAIOMNX MaHIMPI0 BBICOKYIO MPOYHOCTh, TUATOMENW CIIOCOOHBI
BBIIEP)KUBATh OOJIbIINE HAMIPSKEHUSI CXKATUS U U3TH0a.

IIpuMepoM CIOKHOM CHCTEMBI  aJanTallMd K  HM3MEHEHUSAM  OKPYKAIOIIUX  YCIOBUU
ABIJISIETCS] XapaKTepHas JUIsl KUBOTHBIX CHCTEMA, PETrYJIUPYIOIIAs YPOBEHb COAECPKAaHHUS B KpPOBHU
caxapa — B@XHOTO UCTOYHMKA JHepruu. (OHA TPENCTABISICT OCOOBI HAy4HBI HHTEpeEC.
HopmanibHast XKu3HENEATENIbHOCThOPraHn3Ma BO3MOJKHA JIMIIb IPU OINPEACIICHHOM COJEPKaHHHU B
KPOBUBHHOTPAJHOrO caxapa (TJIIOKO3bl). YHHKaJbHAs CHCTEMa pPEryJIUpOBaHUS HE JOIMYCKAeT
ryOUTENbHBIX JUIsl OpraHu3Ma KoJjeOaHUW coJepKaHusl caxapa B KPOBH.

B opranusme ecTh JAENOHUpPYHOIIMM  (3amacarolivii) opraH, B KOTOpPOM  IJIIOKO3a,
MOJIMMEPU3YSCh, MEPEXOJUT B IPYroll BUJ YIVIEpOAA —TJIUKOreH (HA3bIBA€MbI MHOTJA >KMBOTHBIM
KpaxmajioMm). DTOT OpraH — I€YeHb. B ee KJIeTKax TNIMKOTeH MOXET OTKJIAAbIBAThCS B OOJIBIIHUX
KOJIMYECTBAaX, CHIDKas TaKuM o0pa3oM cojepaHHue B KpoBU TJI0K03bl. Korna conepskaHue TITIOKO3bI
B KpPOBM TaJlaeT HIDKE HEOOXOAMMOTO YPOBHS, 4YacTh TJIMKOTE€HA JIEMOIUMEPHU3YeTCsS |
oOpa3yromiascs BHOBb TJIIOKO3a IOCTYMaeT B KPOBb JI0 Te€X IMOp, TMOKa €e Ccojaep)KaHhe CHOBa HeE
nocTurHeT HopMmbl. Opranm3m He H30aBISETCS OT HM30BITKAIEHHOTO JYHEPreTHUYECKOTO MPOIyKTa, a
npeoOpa3yeT ero B yIoOHYIOIJIsl XpaHeHHs] (opmy, CO3[aeT 3amac Ha «4YEpPHBIA JEHb».

B komnnexc 3adau, pewiaemvlx OUOHUKOU, 6XOOUM MAKHCE UCCIe008AHUE OUONOSUHECKUX
peuenmopHulX U aHAIU3amMoOpHLIX cucmem (npecoe 8ce20 U3yYeHue Op2aHo8 3peHus, cayxa U
000HAHUSA) 6 YenaxX NOCMPOeHUs ux mexHuyeckux modeneti. 1'na3 Kajabmapa HPUCIOCOOJTCH i
BUJICHUS MPEMETOB KaK MpH cI1adoM, TaK U IPU CUIBHOM OCBEIIEHUU.JTO MPHUCIOCOOJICHHE CBA3aHO C
HAIMYUEM B KIETKAaX CEeTYaTKu Oyporo 3epHHCTOrO MNWUrMeHTa. Ha spkoM CBeTy NHUIMEHT
pacmpeneneH TMOBCEeM KiIeTKe, 3alluiiasi €€ YyBCTBUTEIbHOE OCHOBAHME OT M30BITKAaCBETOBBIX
nydeii. Houbto, mpu cmaboM  OCBENIEHWH, BeCh  MHTMEHT, HAO00OpOT,  pPaBHOMEPHO
COCPEIOTOYMBAETCSI B OCHOBAaHWUM KIJIETKH, I[IOBBIIIAs €€ YyBCTBUTENIBHOCTh. Hedro mnoxoxee
co3maHo ceiyac omTtmkamMu. UMM  ygamoch paszpaboTaTh  CTEKJa, MIHOBEHHO TEMHEIOIIUE
NPUIIONAJAaHUM Ha HUX spKoro cBera. Koraa spkocTh yMeHbIIaeTcs, CTEKJa BHOBb IMPUOOPETAIOT
MPEXHIO MPO3PAYHOCTb.

QueHb uHmMeEpecHbIM U NEePCHeKmMUBHbIM 0KA3AN0Ch UCCLe008aHUe Ad3POOUHAMUYECKUX C8OUCTE
AMUY U HACEKOMbLX, 2UOPOOUHAMUYECKUX XAPAKMEPUCTNUK _ 201080HOUX  MOJIIOCKOS,  pblD,
KUMoOoOPA3HUbIX. Pesynprarel 3TOrO HCCIEeA0BaHUs HCIIONB3YIOT B aBHa- "
CyJIOCTPOCHHUM,KOHCTPYUPOBAHUU U M3TOTOBJIEHUU TUJIPOPEAKTHBHBIX JIBUTaTejed JISMOABOIHOTO
Tpancnoprta. Benukuii pycckuii yuenoii H. E.KykoBckuii,uccnenyss MojeT MNTHUIL, OTKPBUI «TallHY
KpbUIa», pa3paboTal METOIMKY pacuera MOJBEMHOW CHIIBI KpPBUIA, TOW CHIIBI, KOTOpas IEPKUT
camoJieT B Bo3ayxe. Pe3ynbrarbl u3yueHUs OCOOEHHOCTEW IojieTa NTHIl, KOTOPOMY TaK MHOTO
BpeMeHu ynensn JKyKOBCKHM, Jie)XaT B OCHOBE COBPEMEHHOW a’3pOJIMHAMUKHU.

Eme Gornee coBeplieHHBIM JI€TaTENbHBIM ammapaToM B KHBOW HpHUpoje 001alal0T HACEKOMBIE.
[To "KOHOMHUYHOCTH TOJIETa, OTHOCUTEIHLHOW CKOPOCTH W MaHEBPEHHOCTH OHH HE UMEIOT ceOe paBHBIX B
JKUBOUIIpUPOZIE, a TeM Oojiee B COBPEMEHHOW AaBHAIMOHHON TEXHUKE. XOTICKOPOCTh MX TIOJIETa,
Ka3aJIoCh ObI, HEBEIHMKA 10 CPABHCHHIO C COBPEMEHHBIMH aBHAllaifHEpaMu, HO €CJIH MOJCYUTATh
CKOpPOCTb OTHOCHUTEJIBHO JUIMHBI Teja JIETSIIEr0 >KMBOTHOTO WJIM HACEKOMOIO, TO OKa3bIBA€TCA, 4YTO
ObIcTpee BcCeX JIeTaeT IIMeNb: 3a OoAHY MHHYTY OH mnpojeraeT 10 000 paccTosiHuii, paBHBIX IJIHHE
€ro Teja; BTOPOE MECTO 3aHMMAIOT CTPUXKH, TPETbe — CKBOPEL, 3aTEM cepas BOPOHA U TOJIBKO Ha
CaMOM IIOCJIEIHEM MECTE OKAa3bIBA€TCSl HAIl CKOPOCTHOM pPEAKTHBHBIA IMACCAKUPCKUIN aBHAJIANHED,
KOTOPBIA 3a MHHYTY mpojietaeT Tojibko 1500 paccTosiHUM, paBHBIX €ro JJIMHE, T.€. OH JieTaeT B 6 —7
pa3 MelsieHHee mmers!
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BbIsiBUB  (YHKIHMIO KyKKallell — HEIOPa3BUTBHIX 3aJHUX KPBUILEB B BUAE OYIaBOBHUIHBIX
NPHUIATKOB, UMEIOIIMXCA y MYX, YYEHBIM YJaJlIOCh CO3[aTh MPUOOP «THPOTPOH», MPUMEHSEMBIHA
JUIsL OTIPEJeNIEHUs] YTJIOBOTO OTKJIOHEHHUs CTaOWJIBHOCTH TOJIETa B CaMOJIETax M paKeTax.

MeToloM  CKOPOCTHOW KHHOCHEMKH YCTAaHOBHJIM, 4YTO KpbUIO 0ab04kM HE TOJBKO
MOJHUMAETCSI M ONyCKaeTcs MpH ee IoJieTe, KaK BUAHO TIJIa30M, HO M COBEpPIIAET OJHOBPEMEHHO
BOJIHOOOpa3HbIC ABMKCHHS IO mMomepeyHoi ocu. [lo aHamormum c JBMKEHUEM Kpbuta 0ab0dkM K
KpBUIBSIM BETpSKa MpUAENANd JIONOJHUTENbHbIE JIOMAacTH B BHUJIEC KPBUIBIIIEK, W BETPSAK CTaj
paboTaTh 1axe MPU CaMOM THUXOM BETpE.

Peaxmuenoe Odsusicenue, ucnonv3yemoe ceuuac 8 camonemax, paxkemax U KOCMUYECKUX
CHApPAOAx, CBOUCMBEHHO MAKNHCE 20]I080HOSUM MONNIOCKAM — OCbMUHO2AM, KATbMAPAM, KAPAKAMUYAM.
BonoMerHsblil nBUraTens Ha cylax — 93TO TOYHAs KONMUS PEAKTHMBHOIO «MEXaHU3Ma», MHCIONb3Ys
KOTOPBI KapakaThiia OBICTPO JBHIKETCS, BbIOpachiBasg W3 ce0s CTPYIO BOJBI C OOJBIION CHIIOMN.
KanmeMapoB MOXKHO Ha3BaTh «CHpUHTEpamMu Mopsi». OHH CIOCOOHBI CTApTOBATh U3 MOPCKUX TIIyOWH B
BO3/IyX C TAKOH CKOPOCTHIO, YTO HEPEIKO IMpOJIETaloT HajJ BojHamu Ooijee 50 M.

Kanbmapam npucymia nmopasutesibHasi MAaHEBPEHHOCTh B BOJIE€, OHHM NMPOU3BOJAT YPE3BBIYANHO
CTpPEMUTENIbHBIE TOBOPOTHl HE TOJBKO B TOPU3OHTANIBHOM, HO U B BEPTUKAIBHOM MJIOCKOCTH.
N3ydeHne TOKOMOTOPHOTO ammapara KajabMapoB, THIPOJUHAMUYECKHX TOKa3aTeneil (Gopmbl X Tena
MOJKET JaTh MHXEHepaM-KopadJIeCTPOUTENISIM ooratbIit MaTepuan TUTSE CO3aHUs
BBICOKOMAHEBPEHHOW MOPCKOW pakeThl, CIIOCOOHOI pa3BHBATh MOJ BOJOW OTPOMHYIO CKOPOCTH.

I'mybokoe M  BCECTOpPOHHEE HCCIEJOBAaHHWE OHOJOTHMYECKHMX IPOILECCOB, MPUPOIHBIX
KOHCTPYKIIUA W (HOpM B IENIX HMX HCIONB30BaHUA B 250 CTpPOMTEIBLHOW TEXHUKE M apXUTEKTYpe
3a KOPOTKUH CPOK IPHUHECIIO HEMAJIO OTKPBITHH. YYeHble OOHApYXHIU, YTO M3SIIHAS KOHCTPYKLHUS
TPEXCOTMETPOBOM MeTaUTMUecKord OideneBoil OalrHM B TOYHOCTH IOBTOPSET (COBMANAIOT JaKe
yIJIBl HECYIIMX TIOBEPXHOCTEH) cCTpoeHHe OoyblIoi OepIioBOil KOCTH, JIETKO BBIACPKUBAIOILICH
TSOKECTh YEJIOBEUECKOr0 Teja, XOTS MpU Cco3JaHuu mpoekra OamHm wumkenep XK. Didens He
MOJIB30BAJICSL  JKMBBIMH  MOJAETSIMH. bombinas OeproBas KOCTb 4EIOBEKa IMPH CBOMX HEOOIBIINX
IUaMeTpe M Mmacce BblIepkuBaeT cxatue B 1650 kr, uto B 20 — 25 pa3 Oosbiie OOBIYHOM

Harpys3Ku.
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[Ipu TmIaTenbHOM HM3YYEHHH OOBIYHOTO «BBICIEHHOIO SNIA» YCTAaHOBMIIM, YTO €0 MPOYHOCTh
OOBSCHSIETCS TOHKOH MW DJIACTUYHOM IUICHKOHW-MeMOpaHoW, Omaromaps KOTOpPOM  CKOpJiyIa
OKa3bIBA€TCSI KOHCTPYKLMEW C NPEABApPUTEIbHBIM HATSHKEHHEM. OJTUM OTKPBITHEM BOCIOJIb30BAJIHMChH
CTPOUTEIHN MPH COOPYKEHUHU 3/1aHus TeaTpa B [lakape, BHyTpU KOTOPOTO HE JOJIKHO OBLIO OBITH HU
OJTHOW KOJIOHHBI, HU OJHOM JIeKOPaTUBHOM ONOpBI — BCE 3JlaHUE JOJDKHO OBLIO TMPEACTaBIATH
co00i1 OrpoMHYI0, MYCTYIO, TOHKYIO KEJI€300€TOHHYIO «CKOPIYIYy», MOKOSIIYIOCS Ha CHEIHMaTbHOM
¢ynnamente. Tompko MeMOpaHa, NMpUAAONIasl MPOYHOCTh ATOM KOHCTPYKIMH, OblIa HM3TOTOBJIECHA
HE W3 «KypHUHOTO» MaTepuajia, a U3 apMoleMeHTa. TOHKME apMOIEMEHTHBIE CKOPIYNbl TOIIMHONW 15
—30 MM TOKphIBaIOT 0€3 omop mpocTpaHcTBa BbIcOTOM Oosee 120 m. Ilpu sTom dYem Oosbiie
IpOJIeT, TeM TOHbILE U Jerde (A0 OINpeAeNeHHBIX IMpeAeNioB) AOHKHA OBITh CKOpIIyHa.

W3yuenune yauBUTENBHOIO YCTPOMCTBA JIMCTHEB, MMEIOIIUX PEOPUCTYIO CTPYKTYpy U (popmy
Beepa, IMOJCKAa3al0 apXUTEKTOpaM TaK Ha3bIBaéMble «CKJIaa4yaTble KOHCTpyKIuu». Hampumep, nuct
OObIYHOM THcueil Oymard, TOJIOKEHHBIH MPOTHBOMOJOXKHBIMH ~ KpasMHd Ha TOJCTaBKH, HE
BBIZICP)KMBAET COOCTBEHHOW MacChl W TPOrHOaeTCs.

ToT e TUCT, HO CIIOKEHHBIM «TapMOIIKOW» M OIMATH MOJIOKEHHBIN Ha JABE OMOPBI TaK, YTOOBI
napajuleJibHble CKJIAJKU IUIM TMONEpeK IMpojieTa, BeaeT ceOs uHade, yeM ragkuid. OH ycTOWYUB U
MOXET JIeTKO, He JedOopMHpYACh, BBIICPKHBATh HArpy3Ky, paBHYIO CTOKpaTHOW Macce ero
coOctBeHHoro Ttena. HoBas ¢opma nucra mpuaana eMy HOBblE MEXaHMUYECKHE KauyecTBa. Mcmonb3ys
INPUHLMII «CKJIAT4aThIX KOHCTpyKuuii», B CIHIA moctpownu ckiaauyaTtsle Kynoia nposerom 100 —
200 M, Bo @paHUMHU TPOU3BENM MEPEKPHITUE MABWIbOHA MpoJieToM 218 M.

[[lupokoe  npuMEHEHHE  MONYYWJIM  TOHKOCTEHHBIE  IPOCTPAHCTBEHHBIE  CKJIaJ4aThbIe
KOHCTpyKUUHU U B Poccun. CTpoUTENAM KHUITBIX JOMOB OKAa3aJICA IOJIE3€H ThICIYEBEKOBOM OIBIT IMUET B
coopykeHuH coT. [lyenuHble COTHI 007agalOT MHOTMMHU JOCTOMHCTBaMHU. EnmHOOOpasue 3i1eMeHTOB
3€Ch JIOBEJIEHO 10 TMpeJena: TJaBHBIM W €JUHCTBEHHBIM KOHCTPYKTHUBHBIM 3JEMEHTOM BCEU
MIYESJIIMHOW ITOCTPOMKH CIIY>KUT ILIECTUIPaHHas sS4YeiKa, CHAEeNaHHas U3 BOCKa. J{pyroe 1OCTOMHCTBO COT
— HX OpPOYHOCTh. [IpOoYHOCTH 37€Ch (OTHOCUTENIbHA KOHEYHO) BBIIIE, YEM y KHUPHUYHON CTEHBI.
CoTpl M30TpONHB! (MX MPOYHOCTH OAMHAKOBA BO BCEX HaIlpaBJIEHMsX). biarogapst 3TuM AOCTOMHCTBAM
KOHCTPYKIUS MYEJIUHBIX COT JIErJIa B OCHOBY HM3IOTOBJIEHHSI «COTOBBIX ITAHENIEH» ISl CTPOUTEIBCTBA
JKUIJIBIX IOMOB. ¥ IYENIMHBIX COT UMEETCA EILIE OJITHO YPE3BbIYAHO BaKHOE JOCTOMHCTBO. 3a MHJIJIMOHBI
JIeT 3BOJIIOLIUU MYeiaM yJaloCh METOJAOM Mpo0 W OMMOOK HAWTH caMyld SKOHOMHUYHYIO M Camylo
eMKyl0 (popMmy cocyna Uit XpaHeHHs Meaa. Bechb cekper 3akiioyaercs B PallMOHAIBHO BBIOpaAHHOM
dbopme, B TeOMETPHUYECKOM TIOCTPOCHHUM BOCKOBOHM sdeiiku. Bce ocTpple yrasl Tpex pomOoB,
00pa3yIoNIMX OCHOBAaHHE KaXKJIOTO IIECTUrpaHHUKa, paBHbl 70° 32'. MaTeMaTHKu JOKa3ayid, 4YTO MpU
HIECTUTPAaHHOM (opMe HMMEHHO Takas BEIMYMHA YIJIOB OOECIeYMBAeT HaWOOJIBIIYI0 BMECTUMOCTH
COTOBOM SYEMKHM NP MHUHUMAJBHBIX 3aTpaTax CTPOMTEIBLHOIO Marepuaja Ha ee coopyxeHue. Harmm
MH)KEHEPhl BOCIHOJB30BAJUCH OIBITOM IMUEN W pa3padoTalii HOBYIO KOHCTPYKIIHIO 5K€Ie300€TOHHOTO
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ajeBaropa JUisl XpaHeHus 3epHa. [lo 3Toro y Hac B CTpaHE CTPOWJIHMCH JECATKH OOBIYHBIX DJIEBATOPOB C
MacCUBHBIMA MOHOJHUTHBIMH Kene300eToHHbIMU OarmHsMu. CoBeplIeHCTBa B HHX ObUIO Maio, a
XKele300eToHa pacxofoBajoch MHoOro. Ha cTpouTenbCTBOCOBPEMEHHOI'O COBEPILIEHHOIO 3jeBaTropa
COTOBOM KOHCTpyKIMU OeToHa yxomuT Ha 30 % MeHblle, YeM Ha ero MOHOJHUTHOTO «ipenaka». Ho
MHOTOBEKOBOM OIIBIT Y€ B COOPYKEHUHU COT OKa3ajicsl MOJE3HbIM HE TOJBKO CTPOUTENSIM KHIIBIX
JIOMOB U 3€pHOXpaHWIMIL. Ero BecbMa yCHEIIHO MCHOJIb3YIOT IPHU CTPOUTENBCTBE IUIOTHH, LUIIO30B
U MHOTHX JAPYTUX CJIOXKHBIX M OTBETCTBEHHBIX OOBEKTOB.

Ilonpaxxas NOpUPOOHBIM CTPYKTypaM, psl OpPUTHMHAIBHBIX COOPY)KEHMH cOo3Jalu |
MOCTOBUKH. Tak, (paHIly3CKHE HHXKEHEepbl BO3BEIM MOCT, MpHAaB eMy (opMy CKeJeTa MOpPCKOil
3Be3pl. OH MMEeT BUJ paBHOCTOPOHHETO TPEYTrOJbHHKA, YTO 3HAYUTENIBHO HaJleKHEe, YeM apOuHbIe
KoHCTpyKuuu. Tpancdopmarust ¢Gopmbl JTHCTHEB, KOTAAa OHH, CBEPTHIBAsICh B TPYOKYy U 00pasys
MPUYY/UIUBBIC JKeno0a, 3aKpydMBaAIOTCS B CIHpaib, oOecreunBas ce0e HamOOJBIIYI0 TPOYHOCTD,
NOJICKa3aJla MH)XXEHEpaM M KOHCTPYKTOpaM HJCK MOCTa Ye€pe3 peKy B BHUJE MOJIYCBEPHYTOTO JIUCTA.
Ero gmerkocts  mopasuTenbHa, IMPOYHOCTH  HeoObruaiiHa.  Kpacoroil, SKOHOMHUYHOCTBIO U
JIOJITOBEYHOCTBIO 3TOT MOCT MOJIHOCTBIO 00s13aH  mpupoae. FEme ogHy KOHCTPYKIMIO MOCTa,
MOJICKa3aHHYI0 MPUPOAOH, paspabortan umxenep Comroanp bpoyH. Beiiias B cam m paccmarpuBas
TBICSYM TOHKMX HHUTEW MayTHHBI, NMPOBHUCABIIMX MEXIY ACPEBBSIMH, OH YBHUJAET MPooOpa3 MCKOMOM
UM KOHCTPYKIIMM MOCTa Ha THMOKHMX JJMHHBIX HUTSAX. BeTep packaumBan ee, HO MOJBECHbIE HUTH
He pBaluch. MHXEHepy OCTaBaJIOCh TOJBKO pAcCCUMTaTh HArpy3ku M ce4eHusd. Tak IOsSBHIUCH
MPOUHbIC M KPACHBBIC MONBECHBIC MOCTBI. ]

SN | |||'r11r| , EW

| | ||||l|||||:

Upe3BbIYaifHO Ba)KHOW M HMHTEPECHOW SIBIIACTCS peliaeMas OMOHMKOW 3amada HMCCIeIOBaHUS
CUCTEM HaBUranmuu, JIOKalluu, CTa6I/IJII/IBaI_[I/II/I, OpHUCHTAlUU HCKOTOPBIX Hpel[CTaBI/ITeJIeﬁ MHupa
JKUBOTHBIX U CO3[aHHE MPUHUUIHUAIBHO HOBBIX TEXHHYECKHUX YCTPOWCTB HAa OCHOBE PE3yNIbTATOB
9THX HccieaoBaHuil. HaBuranuoHHble CHOCOOHOCTH MUTPHUPYIOIIUX >KMBOTHBIX IOPAXKAIOT CBOEH
TOYHOCTbIO, OJJHAKO YCTPOWCTBO M MPHUHIMII pabOThl CUCTEM, 0OECIIEUNBAIOIINX OPUEHTAIIHIO, TIOKa HE
pasrajaHsl.

KoHTpoJsbHbIE BONIPOCHI:

1. Yro sBHsieTCA MPEAMETOM H3ydCHHS] OMOHUKH ?
2. Ha3zoBuTe XUBbIE OPraHU3MBbI B IIPUPOJIE U UX IPOMBILUICHHBIE aHAJIOTH .
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