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BBEJIEHUE

Buonorna — Hayka O XW3HW, Morlyymna CBOE Ha3BaHMWEe OT CIUSHUS
rpeveckmnx crnos «bios» — XM3Hb N «logosy — y4yeHune. TepMuH «dmnonormsa»
Obin BBegeH B Hayky B 1802 r. dopaHuy3ckum ydeHbim K.B.Jlamapkom u
HeMeUKnM y4yeHbim P.TpeBepaHycoM. OTO — Hayka 0 XMU3HU, ee opMax,
CTPOEHUN, 3aKOHOMEPHOCTSAX Pa3BUTUS.

O6bekTOM M3ydeHns Buonornn SBNSTCA BUPYCbl, MUKPOOPraHU3Mmbl,
rpubbl, pacTeHus, >XXMBOTHbIE, 4erioOBeK, COCTaB WX OpPraHoB, TKaHEW,
KNeTok, Npouecchl, NpoTekawwme B KrneTkax, a Takke uHamsuayanbHoe U
NCTOPUYECKOE pa3BUTME OpPraHM3MoB, coobuliecTBa M UX B3aMMOCBS3U C
HeopraHn4ecKon nNpUpoaomn.

Cuncrtema 6uonoruvyeckux Hayk. B 3aBncumoctn ot obbekTa mccne-
OoBaHMs buonorusa nogpasgensieTcs Ha psag Takux oTpacrien, kak 6oTtaHm-
Ka, 300Mn0rvs, aHaToMus, cucTemMaTuka, LMTONOrns, rmcTosnorns, reHeTuka,
cenekumsi, aMobpurosiorms, nasieoHTonorvs, akonorma u ap. botanHuka Hay-
Ka O pacTeHusiX, 300510fMa — Hayka O XXMBOTHbIX, aHatomus (Yenosek u
€ero 340poBbe) N3y4YaeT OpraHU3M YerioBeka, ero opraHbl, a TakXXe CTpo-
eHne cucteMbl opraHoB. CuctemaTnka — 3TO Hayka O CMCTeMaTU4YeCKMX
rpynnax pacTteHum N XMBOTHbIX U UX POACTBEHHbIX B3aWMOOTHOLUEHUSIX.
3Tn gucumnnumHbl Bbl n3yvanm B 5—8 knaccax. B HacTosilwee Bpems ycu-
JIEHHBIMX TeMMNaMu pa3BMBaOTCA OCHOBHble HanpasreHust duornornm —
ouoxumuns, monekynsapHasa Ouonorusi, 6uodusnka, reHHasa WHXeHepwus,
ouoTexHornorus. bnoxmmmnsa — Hayka o XMMMYECKUX BeLlecTBax U npouec-
cax, y4yacTBYIOLLUMX B XU3HeOeATEeNbHOCTM opraHusmMmoB. bnodunsnka masy-
yaeT PU3NYecKkMe 3aKOHOMEPHOCTU U XAPaAKTEPUCTUKU XKUBLIX CUCTEM.
OcHoBHON 3agaden Bronorum ABnAeTCA NccrnegoBaHme CYLLHOCTU XU3HU,
YPOBHEN opraHmsaummn, dopm n obLimx 3akOHOMEPHOCTEN ee pa3BUTUS.

bunonorma — 93TO KOMMSfeKkcHas Hayka, CcdopMMpoBaBLIAACA Ha
OCHOBE LUWUTOMNOTMNU U TEHETUKU, IBOSMIOLNOHHOIO Y4YEHUs, 3KOMNorumm,
naneoHToNorMM, 3aMOpPUONOrnK, MOMEKYISIPHOM  Buonorun, GUoOXMUMUN,
Onocusnkn, OuoreoueHosorMn, a TakXe 3HaHMW B Opyrnx obnactax
€CTeCTBO3HaHMA. B HacToduwee Bpems B pasnuyHbix obnactax Guonorum
NCNonb3yTCA caMble pa3HOObpasHble MeToabl nccnegoBaHunsa. K HUM oOT-
HOCATCA MeToa HabnwaeHusl, a TakXe CPaBHUTESbHbIA, UCTOPUYECKUN U
3KCMepMMEHTAarbHbIM METOAbI.

MeTtoan HabnwopgeHus, Oyayunm oOOHUM M3 MepBOHaAYallbHbIX METO-
OOB uncCCnefoBaHusi, UCMoONb3oBaricd Ans onMcaHus U XapakTePUCTUKK
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pPasnnyHbIX OUONOrM4YeckMx SBMEHMNn. IATOT MeTod He MoTepsasl CBOEro
3Ha4YeHUss U B HaACTOsILLEe BpPEMS, 4acTO MPUMEHHAETCA ANs OonucaHus
KauyeCTBEHHbIX N KONTMYECTBEHHbIX XapakTEePUCTUK XKMUBbIX OPraHM3MOB.

CpaBHUTeNbHbIA MeTOA OCHOBAH Ha PacKpbITUM CYLLHOCTU pasnuyHbIX
cucTeMaTMYecKUX rpynn XXMBbIX OPraHM3MOB, COCTaBHbIX YacTel OpraHms-
MOB M BGMOreoueHo30B NyTeM onpedeneHnss nx CXoacTtea v pasnumuunii. Pe-
3ynbTaTbl UCCNEAOBaHUNM, NOMYYEHHbIE C MOMOLL LI AaHHOro Metoaa, No3Bo-
NINAN 3aN0XNTb OCHOBLI KITETOYHOW TEOPUN, OTKPbITb 3aKOH FOMOMOTMYHbIX
psaoB, ©Guonormyeckom n HacneacTBEHHOW M3MeHYMBOCTU. B HacTtoswee
BPEMS 3TOT METOA TaKXe LUMPOKO NPUMEHSIETCA B Bnonorum.

Uctopunuecknn meton. lVicnonb3oBaHme 3TOro metoga B Guonorum
CBs3aHO ¢ mMmeHeM Y.[lapBuHa M 9BUNOCb MPUYMHON NOABNEHUA ryB6OKnx
N KayeCTBEHHbIX U3MEHEHUA B OaHHOW Hayke. B HacTosilee BpeMsa UCTO-
pUYECKUA MEeTOA CTan OCHOBOMW U3YYeHUs ABMEHUN XU3HeOesTernbHOCTU, C
€ro NoMoLLblo co3aHa 3BOSIIOLNOHHAA TEOPUSA OPraHNYEeCcKoro Mmpa.

dKcnepuMeHTasbHbIA, WM OCHOBaHHbLIA Ha ONbITE MEeToh Havan
NPUMEHATLCA B Omonorum euwle B cpegHme Beka (Aby Anum nbH CuHa), HO
bonee WKMPOKO OH CcTan ucnonb3oBaTbCA Onarogapsi pasBUTUIO U3NKK
n xumun. CerogHa TPyaHO ONpenennTb pasfinymsa Mexay W3NOoXKEeHHbIMU
BbllLle MEeTOoAamu, NMOCKOSbKY BCE OHWU UCMOSb3YKTCSA B COOTBETCTBYHLLNX
obnacTtsax 6uonorMm n B3aMMHO AOMOSTHAKT APYr Apyra.

Ponb Guonorumu B XXM3HU YenoBeka. HolHe Ononornyeckne 3aHaHMA Ha-
XOASAT LWMPOKOE MPUMEHEHME MOYTU BO BCEX OTpacnaX HAapoAHOro XO3SMCT-
Ba. B Oyaywem npaktnyeckoe 3HauyeHue buonormm GygeTt Bo3pacTaTtb elle
bonee, 4TO CBA3AHO C HeNpepbiBHbIM YBENMUYEHMEM YUCIIEHHOCTU Hacene-
HMA 3emMnun, a criegoBaTeribHO C BO3pacTaHMeM NOTPeObHOCTU B NpoayKTax,
ogexnae n np. B cBs3n ¢ atum 6onblioe 3Ha4YeHMe NpuobpeTaeT co3gaHue
BbICOKONPOAYKTUBHbIX COPTOB pacTeHUIN, NOPOA XMUBOTHbIX U MUKPOOPraHn3-
MoB. BakHoe MecTo 3aHMMaEeT TakXe pa3yMHOe UCMNOoNb30BaHNE NPMPOAHbIX
boraTcTB, COXpaHEHNE 1 yBENNYEHMNE NITOLOPOANS NMOYB.

-_—

YTto saBnsieTca o6bEeKTOM M3ydeHns Guonorum?

2.| Kakne pgucuunnmHbl OTHOCSATCS K cucTeMe Ouonornyeckux
HayK?

3.| Pacckaxxnte o metogax uccrnedoBaHWA, UCNOMNb3yeMbiX B

ovonorun.



PA3OEN CBEAEHNA Ob OPTAHUYECKOM MUPE

..‘.I_;;, O6LwmMe 3aKOHOMEPHOCTU XKU3HU

CF MHoroo6pasue opraHu3mMoB

nasa | OBLUUE 3AKOHOMEPHOCTM XXWU3HU

§ 1. Cneunduyeckne ocob6eHHOCTHU
XXUBbIX OPraHu3mMoB

Bce xuBble opraHnambl, Kak 6ol pazHoobpasHbl OHU HU BbINn, Me-
0T KIETOYHOE CTPOEHUE U COCTOAT U3 CXOXUX XUMUYECKUX dSIEMEH-
TOB U BellecTB. Knetka — camasi maneHbkas eguHuLa, BONNoTUBLLAS
B cebe Bce CBOWNCTBA XXMBOW MaTeEpUN.

Mexay opraHm3aMoMm u BHELLHEW Cpefown Bcerga npoucxogunT o6-
MeH BelecTB U 3Heprun. BakHoe CBOWCTBO XXMBbIX OpPraHM3MoB —
NCMONb30BaHUE MUWM MU COSTHEYHbIX fy4en B KayecTBEe WUCTOYHMKA
BHELLHEeN 3Heprmmn, Kotopas nepegaeTcs OT OQHOro opraHuama K gpy-
romy B Buge opraHuyeckoro sewectsa. ObmMeH BeLeCcTB B opraHu3me
NPOUCXOAUT Ha OCHOBE NPOLIECCOB aCCUMMUNALUN 1 ANCCUMUNALNMN.

OToenbHble BelecTBa yCBaMBAKTCA OpPraHM3MOM, a HEKOTopble,
HanNpoTuMB, BbIAENAKTCA BO BHeLWHO cpeny. ObmeH BewecTB obec-
neymMBaeT BOCCTaHOBMEHME, POCT U (YHKUMOHUPOBAHME KIETOK B
opraHusme. Bce xuBble cyllecTBa NUTaOTCA.

NMuTaHne — 3TO NOrnoLwleHne nuTaTenbHbIX BELIeCTB M3 BHELU-
Hen cpeabl. OHO HeOBXoOMMO BCEM XMBbLIM OpraHMamam Ansi BOC-
CTaHOBMEHNA, pocTa KNEeToK, SABMNSAEeTCA  OCHOBOW psiga apyrux
npoueccoB. [uTaHne — WUCTOYHMK OOMeHa 3Heprum u BELLECTB,
obsi3aTenbHbIX ANA OpraHM3mMa.

OHeprua Bcerga HyxHa pana obecneyeHuss XusHegesTernb-
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HOCTU XMBbIX opraHnamoB. OHa BblAensieTca B Mpouecce AblXxaHus
B pesynbTrate paclliensieHns nuTaTenbHbiX BEWeCcTB noh BO34ENCT-
BMem kmcnopoga. lNpn obmeHe BewecTB B OpraHn3amMe MOryT Hakar-
nuBaTbCA W HEHYXHble BellecTBa. Taknme BewecTtBa OObIMHO $B-
NATCA A00BUTLIMU, U BblBEAEHME UX U3 OpraHM3ma HasblBaeTcs
npoueccom BblaeneHus. XvBble OpraHM3mMbl pacTyT M pa3BUBaloOT-
cA. PocT 1 pasButne — 3TO CBOWCTBO, NpUCyLLEE BCEM XUBbLIM Opra-
HM3MaMm. PoOCT ocywecTBnseTcsa 3a CYeT YCBOEHUA opraHMaMammu
nuTaTernbHbIX BELLECTB.

MockonbKy OpraHu3mbl YyBCTBUTESIbHblI KO BCEM W3MEHEHUAM,
HabngaeMbiM Kak BO BHELUHEN cpefe, Tak U B HUX caMux, TO JOcC-
TAaTOYHO MNOKa3aTb OTHOLUEHWE 3efieHblX pacTeHUn K BO3OENCTBUIO
COnHeyHbix nydyen. CregoBaTenbHO, XMBble OpPraHW3Mbl XapakTe-
pU3YIOTCA pa3apaXMMocTblo. Takme opraHm3amMmbl obnagaroT CBOWMCT-
BOM camMoperynsumm, 4To CBs3aHO C romMeocTa3oM, TO eCTb obec-
nevyeHmnem nocTosIHCTBA BHYTPEHHEN cpeabl opraHn3amMa: XMMU4YEeCKoro
cocTaBa M npoTekaHusi PU3MONIOrMYECKNX MPOLECCOB B OTBET Ha
HenpepbIBHO MeHsLWMeca ycrnoBus BHewHen cpeabl. [Npn atom op-
raHM3amMbl MOTyT norfowaTb nUTaTeslbHble BellecTBa W3 BHELUHEN
cpenbl, a Npu HegocTaTke MX UCMOSb30BaTb CBOW BHYTPEHHME BO3-
MOXHOCTMU W, HaobopoT, Npu M3BbLITKE NUTATENbHbLIX BELWEecTB OT-
KnagblBaTb MX «Mpo 3anac». OTW NpPOLECCbl OCYLUECTBAKTCA pas-
NUYHBIMKM NYTSAMWU, TO €CTb B pe3ynbraTe AeATeNnbHOCTU HEPBHOW,
3HOOKPUHHOM N HEKOTOPBLIX APYIMX PEryfMpyroLWnX CUCTEM.

Hepegko mbl ncnonb3yem BblpaxkeHne «>K1M3Hb — 3TO ABUXKEHUEY.
[enctButenbHo, 3To Tak. Bce xuBble opraHnambl, 0COBGEHHO BCE XU-
BOTHblE, HAaxoOATCA B MOCTOSAHHOM ABMXEeHUN. XXNUBOTHbIE [OOITKHbI
NPOsSIBNATb aKTUBHOCTb, ABUraTbCH, YTOOblI HAaXoAuUTb MULLY U 3auium-
LaTbCA OT onacHoCTU. [IBU»KeHne — OJHO U3 BaXXHbIX CBOWCTB »KUBbIX
OpraHM3mMoB.

Pactenna Ttakxe obrnagatoT CnocOOHOCTbIO ABUraTbCsl, Tak Kak
NUCTbSA, HanNpuUmep, OOMMKHbl «FOBUTb» COJSIHEYHbIe nydn. OgHako mnx
ABWXEHUSA OCYLLIECTBAKTCA O4YEHb MEASIEHHO U NO3TOMY NMOYTU HE3a-
METHBbI.

OaHUM N3 BaXKHENLLUNX CBOWCTB XXMBbIX OPraHM3MoB, BCEr0 XNBOFO



Yem oTnmyaloTcs XuBble
HEeXVBOW Npupoabl?

OcHOBHbIe cBONCTBA
XMBbIX OpPraHnU3MOB:

OBMEH BELLECTB
MATAHNE

ObIXAHVE

BbIOENEHWE
PASOPAXMMOCTb
OBUMXXEHWE
PABMHOXXEHUWE

POCT N PASBUTUNE

MHo2006pa3sue xuebix op2aHU3MOe
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ABNsiIeTCA pa3MHoOXeHue, 6narogaps KOTOPOMY NPOAOoIKaeTCs KU3Hb
Ha Hawen nnaHeTte (puc. 1). bnarogapsa pa3aMHOXEHUIO Y XXUBbIX opra-
HM3MOB MPOSIBNSAETCS ewe O4HO BaKHOe CBOWCTBO — HacneacTBEH-
HOCTb U M3MEHYMBOCTb. 3a cYeT HacneacTBEeHHOCTM obecneynBaeTcs
yCTOMYMBOCTb BUAOB, @ B pe3ynbraTte U3MeHYMBOCTU yBENUYMBAETCS
nx pasHoobpasue.

CamoBocnpou3sBegeHue OpraHn3MoB MPOSIBMSIETCS B npouecce
nonoBoro n 6ecnonoro pasmMHoxeHusi. I3BecTHO, 4YTO nNpu pasmMHo-
YXEHUM XKMBbIX OPraHN3MOB MOTOMCTBO OObIYHO MOXOXE Ha poauTenen.
Taknm obpasom, pa3sMHOXeHUe — 3TO CBOWCTBO OpPraHM3MoOB BOC-
npoun3sBoanTb cebe nogobHbix. Bnarogaps penpoayKkuum He TOMNbKO
uernble OpraHn3mbl, HO U KITETKM U opraHouAbl KNeToK (MUTOXOHAPUMN,
nnacTuabl U Aapyrvme) nocne AeneHust CxogHbl CO CBOMMMW npefllec-
TBeHHUKamun. CrnegoBaTernibHO, CaMOBOCMNPOU3BeAEHNE — OOHO U3 OC-
HOBHbIX CBOWCTB BCEX >XMBbIX OPraHM3MOB, TECHO CBSI3aHHOE C fABIie-
HMeM HacneacTBEHHOCTMW.

B uem cocTonT cXoACTBO Mexay OObeKTaMu HEXMBOW NMpupoabl
N XXVBbIMWN OpraHn3mamm?

Kakve wn3amMeHeHuss HabnogatoTca npu BO3AEWCTBUM BHELLHEN
cpefbl Ha O6BEKTBI HEXNBOM NPUPOAbI?

3.| YUTo obuiero B CTpOEHUM BCEX XKMBbIX OPraHM3MoB?

4.| MNMepeuncnute OCHOBHbIE MPU3HAKN XXUBON MaTEPUN.

5.] Yto npegcrtaendet cobom obmeH BeLecTB U aHeprum?

-_—

Moyemy accummnauus n AUCCUMUNALUNA TECHO CBSI3aHbl ApYr C
apyrom?

2. | Mo4vemy sHeprusa nepegaeTcs OT OOHOIO OpraHM3ma K gpyromy B
BMAE OpraHN4yeckoro BellecTsa?

§ 2. YpoBHM OpraHusauum XXMBon matepum N

B cooTtBeTtcTBUM C nocnegHumMm OOCTMXKEHUAMU Ouonoruvyeckon
HayKn, XXMBble OpPraHu3Mbl — XU3Hb — UMEIOT criegyume ypoBHU
opraHmsauun: MONEKYNspHbIA, KNeTOYHbIN, OpraHU3MeHHbIN, Nonyns-
LMOHHbIN — BMOOBOW, BMoreoueHo3HbIn 1 BuocdepHbin. Paccmotpum
YPOBHM OpraHu3aumm xxnBom matepumn nogpobHee.
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MonekynsapHbin. Kakon Obl CNoOXHOM HWM Obla MO CTPOEHUID
nobas Buonorndeckass cuctema, OoHa COCTOUT U3 MaKPOMOMEKYI:
©enkoB, HYKMEWHOBbIX KWUCMOT, NUNMAOB, YrNEeBOAOB W psfa Apy-
r’MX OpraHM4YecKknx BellecTB. Ha MonekynspHOM ypoBHE HadnHalTCs
XapakTepHble WMEHHO [ANs >XUBOW MaTepuu npoueccbl >XU3He-
AeATeNbHOCTU: NpeBpalleHne COMNMHEYHOW JIHEepPrum B XMMUYECKYIO B
pe3ynbrate B3aMMOAEWCTBUSA COMHEYHbIX JIy4en C OpraHM4yecKumMu
BellecTBaMu, TO eCTb OOMeH BeELLECTB U 9Hepruu, nepegaya Hacneg-
CTBEHHOM MHdOpMaLun.

KneTouHbin. Knetka — CTpyKTypHas M (pyHKUMOHaNbHaa eau-
HULA, a TakXe eduHuua pas3MHOXEHUS BCEX >XUBbIX OpPraHM3MoB.
Ha «knetoyHOM ypoOBHe oOpraHuM3aumn OCYLLEeCTBASAKTCA nepe-
jada HacneacTtBeHHOM UWHdopmauuu, OOMEH BeLecTB W 3Hep-
rmm, obecneymBaeTcs eauHas LEernoCTHOCTb cCUcTeMbl. Bce >xuBble
OpraHm3ambl, COFMacHO KIETOMHOMY YPOBHIO OpraHuM3aunun >XMBOK
MaTepuun, AenATCA Ha OOHOKITETOYHbLIE U MHOTOKMETOYHbIE.

OpraHusmeHHbIn. OpraHu3am npeacrtaBnseTr cobor UenoCTHYHo
OAHOKMETOYHYI0 UMM MHOFOKMNETOYHYIO XUBYKD CUCTEMY, CMOCOOHYIO
K CaMOCTOATENbHOMY CYyLLEeCTBOBaHMIO. MHOroOKNeTo4YHbI OpraHn3m
obpasoBaH COBOKYMHOCTbLIO TKAHEN U OpraHoB, cneunanm3npoBaHHbIX
Ha BbINOSIHEHNN pa3nNMUYHbIX QYHKUUMW. EgnHnuen opraHMamMeHHOro
YPOBHS1 OpraHn3auum >XnU3Hu cYmTaeTcs MHANBUA,.

MonynaunoHHbIN — BUAOBOMNM. [lonynaumsa — 3TO COBOKYMNHOCTb
WHOMBMOOB, U3aBHa NpoXuBaroLlas B ooHOM apeane, obocobrneHHas
OT Apyrux nonynsauun, garouias niaogoBUTOE NOTOMCTBO B pedynbraTte
cBoboaHOro ckpelwmnBaHus. Ha aTom ypoBHe HabniogawTca npocTen-
Lwne, aneMeHTapHble 3BOMIOLNOHHbIE Npeobpa3oBaHmA.

BnoreoueHo3HbIW. BUoreoueHo3 — 3TO NONyNALUM OPraHN3MOB,
B3aMMOCBS3aHHbIX Mexay cobon u C okpyxawuwen cpegon. buo-
reoLEeHO3HbIN YPOBEHb BKIIIOYAET HEOpraHu4yeckne u opraHuyeckme
BellecTBa, aBTOTPOMHbIE W retepoTpodHble opraHnambl. OCHOB-
Hble OYHKLUUM BuoreoueHo3a — HakonreHne n nepepacrnpegeneHne
aHeprum.

BunocdepHbIn. buocdepa — 3TO cambil BbICOKUWA YPOBEHb Op-
raHM3auum XuU3sHW, BKMNHOYAKOLWMN COBOKYMHOCTb BCEX XMUBbIX oOpra-
HM3MOB Ha Hallen nnaHeTe. OfieMeHTapHOW efuHuuen Bunocdepsl
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cunTaeTca OmMoreoLeHo3s, T.e. COBOKYMNMHOCTb BCeX BMOreoLeHo30B Co-
ctaBnsaeTt 6uocgepy. Ha 6uocdepHoOM ypoBHE NMPOUCXOAUT KPYroBO-
pPOT BELLECTB, CBA3AHHbIN C XU3HEOEATENbHOCTLIO BCEX XMBbIX Opra-
HU3MOB, obuTarLWwmnx Ha 3emrne.

YTO NOHMMAIOT Mo MONEKYISIHbIM YPOBHEM OpraHM3aumm XXN3HU
M Kakme npouecchbl NPOUCXOAAT HA 3TOM YPOBHE ?

KakoBo 3HayeHWe M3y4YeHUs1 KIeTOYHOro YPOBHS OpraHmM3aunm
XuBOW matepum?

3. | Kakme npoueccbl npoucxogsT Ha nonynsuMOHHOM-BMOOBOM
ypOBHE?

4. | Kakas cBs3b cyllecTByeT Mexay ouoreoLeHo3om n buocdepon?

Maga ll MHOIMOOBPA3UE OPFAHU3MOB

Mup uBbIX opraHM3amMoB Ha 3emne Becbma pasHoobpaseH. OHu
pacnpocTpaHeHbl BO BCEX yrofikax 3emMHoro wapa. bonblumHcTBO
YYEHbIX B HacTosllee BpeMsi pa3feniaioT opraHU4YecKum mMmp Ha aBe
rPyNMbl: HEKSIETOYHbIE U KNeTOYHble hopMbl Xn3HW. Ecnu npumepom
HEKNEeTOYHbIX (POPM XKU3HM MOTYT CNYXUTb BUPYCbl, TO KIETOYHbIE
dopMbl npeacTaBneHbl 6e3bagepHbIMM NpokapnoTamm U 94epHbIMU
aykapuoTamm.

§ 3. HekneTto4Hble hOPMbI KU3HKM |

Bupycbl. B 1892 r. pycckun yudeHbin [.U.VMBaHOBCKUI onucan
HeoOblYHble cBoWcTBa BO3OyauTens 6GonesHu pacteHns Tabaka
— TaK HasblBaemown TabayHou Mo3aumku. ITOT BO3byauTeno obna-
Jan CBOMCTBOM NpoxoauTb 4epe3 OakTepuanbHble unbTpbl. B
pesynbTaTe 300pOBble pacTeHus Tabaka MOXHO Obino 3apasuTb
OeckneTouyHbiM unbTpPaTtomM coka 60onbHOro pacteHusa. Yepes He-
ckonbko net dJlecpdnep u MN.dOpow obHapyxunu, 4To BO3OyaUTEND
aulypa — 6onesHn, HepedKo BCTpevarolwencd y OOMallHero CKo-
Ta, Takxe npoxoauT 4epe3 OakTepuanbHble uneTpbl. HakoHel,
B 1917 r. kaHagckun 6aktepuonor ®. e dppenb OTKPbI BakTepuno-
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dar — Bupyc, nopaxawwmin 6aktepun. Tak ObinM OTKPbITbI BUPYChbI
pPacTEHUN, XXUBOTHbLIX N MUKPOOPraHM3MOB. OTU COObITUS MOMOXUIN
Hayano HOBOW Hayke — BUPYCONOrMu, MU3yvawLllen HeKreTOYHble
dopMbl Xu3HW. Bupycbl npeactaBnaloT OOMbLIyO OMacHOCTb Ans
XM3HM 4yenoBeka. OHM gBNATCA BO3ByAuUTENAMM psida OMacHbIX
3aboneBaHun — rpunna, 6elweHcTBa, renatuTa, sHuedanuTa, Kpac-
Hyxu 1 Ap. Bupycbl obuTaloT TONbKO B KNeTkax, 9TO BHYTPUKIe-
TOYHble napasuTbl. B cBO60OAHOM, aKTMBHOM COCTOSIHUM OHWU He
BCTPEYalTCHa U He CNOCOBHbI pa3dMHOXaTbCA BHe KNeTkn (puc. 2). B
OTNNYMEe OT OPraHNU3MoB, UMEKLLNX KNEeTOYHOe CTPOEHUE, BUPYChl He
obrnagalT CnoCOOHOCTbID CaMOCTOATESNbHO CUHTE3upoBaTb 6enok,
T.. Y HUX OTCcyTCcTBYeT mMeTabonusam. Ecnn y Bcex KneTo4HbIX opra-
HM3MOB 00SA3aTenbHO MMEKTCA HyKIenHoBble Kkucrnotbl — [OHK wu
PHK, TO BupycCbl cogepXaT TONbKO OAHY M3 HUX. Ha 3TOM OCHO-
BaHUN BCe BUPYCbl Oenatcsa Ha Ase 6onbwwue rpynnbl — [OHK-co-
nepxawme wnnn PHK-cogoepxawwue. Bbaktepunodparn, ageHoBupycChbl
n nogobHele um Bupyckl cogepxat OHK, a Bupycbl — BO3byautenu
3HUedannTa, Kopu, KpacHyxu, BelueHcTBa, rpunna n gpyrux 3abo-
nesaHun, cogepxart PHK. byaoyynm cxoxumm c HykneonpoTtemHamuy,
BUPYCbl COCTOAT U3 HyknenHosown kucnotbl (AHK nnn PHK) n 6enkos,
obpasyowmx OKpyxawLly Bupyc 06OMNOYKy, KOTOpas HasblBaeTcs
Kancuagom.

B3aumopgenctBue Bupyca ¢ knetkom. [lpn obpasoBaHuUM MUHO-
LMTO3HbIX BaKyosfien BMECTe C KanerbKaMu XUOKOCTU MEXKNEeTOYHON

CnmnpanbHasa PHK

Bupyc
ma6ayHou
MO3auKku

u ezo
cmpoeHue

Jvct, nopaxeHHbIn KpucTebl BUpYCa B c
Taba4HoWN Mo3anKkomn KneTke nucTa TpO€Hne Bnpyca
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cpeibl CryYamHO BHYTPb KNeTku MoryT nonagatb Bupycbl. OgHako,
Kak npaBurio, NMPOHUKHOBEHUIO BUpyca B UMUTOMMNasMy KreTku npen-
LecTByeT CBsA3biBaHWE ero ¢ ocobbiM 6enkoMm — peLenTopom, Haxo-
AALMMCA Ha KneTovyHon noBepxHOCTU. CBsA3biBaHME C peuentopom
ocyllecTBnseTcsa bnarogapsa Hanuuuio cneumarnbHbiX Genkos Ha no-
BEPXHOCTU BMPYCHOW YacTuLbl, KOTOPblE «y3HAT» COOTBETCTBYHOLLUN
peuenTop Ha NOBEPXHOCTU YYBCTBUTENIbHOW KIETKU. Y4acTOK NoBepx-
HOCTU KNEeTKU, K KOTOPOMY MPUCOEONHUNCHA BUPYC, NMOrpyxaeTtcsa B Lu-
Tonnasmy 1 npespaLllaeTcya B BaKyOsib.

Bakyonb, cTeHKa KOTOPOW COCTOUT M3 uuTonsiasMmaTtnyieckon memo-
paHbl, MOXeT CnMBaTbCsA C APYrMMU BaKyonsaMm UM ¢ 90pOM. Takum
nyTemMm BUPYC «AOCTaBnsieTcsa» B IOOON y4acToK KrneTku. PeuenTopHbIN
MexaHM3M MNPOHMKHOBEHUS BUpyca B KreTKy obecneumBaeT cneuu-
PUYHOCTb MHPEKUMOHHOro npouecca. Tak, supyc renatuta A n b npo-
HUKaeT U pa3sMHOXXaeTCH TOSMbKO B KIeTKax NevYeHu.

HakonneHne BUPYCHbIX YacTul, NPUBOAMUT K BbIXOAQY WX U3 KMETKW.
[nsa HeKoTopbIX BUPYCOB 3TOT NPOLECC MPOUCXOOUT NYyTEM «B3pbiBa».
B pesynbtate knetka normbaet. [pyrve BMpyCbl BblAeNAlTCA CMo-
cobomM, HanoMmuHawLWmM MnovYkoBaHMe. B aToM crniydae kneTtku opra-
HM3Ma MOryT [OSfro COXpaHATb CBOKO
XXM3HECNOCOOHOCTb.

Bupycbl 6aktepun. Heckonbko MHOM lonoska
nyTb MNPOHUKHOBEHUS B KneTky y OakTe- c AHK
puocaros (BupycoB 6Haktepun). Tonc- [HK
Tble KIleTOYHble CTeHKu Oaktepun He

no3sonsawT  Benky-peuentopy  BMecCTe

BopoTHu4ok
C npuncoegnHuUBLLUNMCA K HeMy BUpy- B —
COM Mnorpy»>atbCA B UUTOMJ1a3amMy, KakK 3TO Yexon
nMPoOncCxXoauT C KJieTKaMun XMBOTHbIX. Mo-

XBOCTOBblE

aTomy BakTepmodar BBOAUT MONbIN CTep-

XXEHb B KIIETKY M BbITankUBaeT Yyepes Hero Sl —_
OHK (unn PHK), Haxogswytocsa B ero ro-
noske (puc. 3). leHom 6akTepuodpara no-

nagaeT B UMTONnasmy, a kancug ocTtaercs
CHapyxu. B uutonnasme OGakTepuarnbHoOn

6akmepuogpaza
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KNeTKN HadyuHaeTcs pegynnukauusa reHoma 6aktepuodpara, CUHTE3
ero 6enkoB u popmupoBaHue kancuga. Yepes onpegeneHHsIt Npo-
MeXyTOK BpeMeHn 6akTepmanbHasa KneTtka rubHeT u 3pernble darosble
YacTuUbl BbIXOOAT B OKPY>XaloLLyto cpeay.

MpoucxoxpeHune BupycoB. Bupycbl npeactaBnsaoT cobon aBToO-
HOMHbIE TeHeTU4YecKkue CTPYKTypbl, He cnocobHble, oOaHaKo, pas-
BMBaTbCA BHe kneTku. [lonarawT, 4TO Bupycbl M 6GakTepmnodaru
— obocobuBLUNECA TeHeTUYecKkne ArNeMeHTbl KIeTOK, KOTopble 3BO-
NIOLUNOHUPOBaNU BMECTE C KINeTOYHbIMU (POpMaMn XUIHW.

1.| Kak ycTpoeHbl BupycCbI?
2.| Kaknm nyTem BMpYC NPOHMKAET B KNEeTKy?
3.| Kakue 3aboneBaHus Bo3byxagaTca Bupycamm?

\

MNonbepute matepumanbl 06 WMHMPEKUMOHHbIX 3aboneBaHusX,
pacnpoCcTpaHsaeMbIX BUpycaMmun U 6akTepusimu, 1 npegnoxure
MepPOMNpPUATUS NO UX NpeaynpexaeHuto.

§ 4. lNpokapuoTnyeckmne KNeTku \

OpraHnyecknn mMup pasgensetcda Ha gBa 6onblunx uapcTBa —
NPOKapuoTbl N 3YKapunoThl.

MpokapnoTbl — 3TO OpraHmMambl, HEe umerwme o0dPOPMIEHHO-
ro sgpa, To ecTb 6e3bsgepHble. HacnegctBeHHass uHdopmauma
3akntyeHa y Hux B Hykneotmngax. JHK — gesokcnpumnboHyknenHoBas
Kucnota — umeeT oopmy Kosnbua. [lonoBoe pasmMHOXeHue y npo-
KapuoToB oTcyTcTBYyeT. Krnetka He umeeT LeHTpa U MUTOTUYECKUX HU-
Ten. PaamHoXaeTcs geneHnem Hagsoe. B kneTtkax HET nnactung n Mu-
ToxoHapun. KnetoyHaa cTeHka COCTOUT U3 BeLLeCcTBa, Ha3biBAeMOro
MYpPEUHOM UMK U3 NEKTUHA.

Kak npaBumno, y HeKOTOpbIX NpeacTaBUTENiEN XXryTUKOBbIX pec-
HUYKM MMEIT npocTtoe cTpoeHne. MHornme npokapuoTbl obnagaroT
CNOCOBHOCTLIO yCcBanBaTb CBOOBOAHLIN a30T.

MuTaHne ocyliecTBngeTcsa NyTemM MNOrnoweHns nutaTesibHbIX Be-
LECTB Yepesd KIMEeTOUHYIO CTEHKY. NMnweBapuTenbHbie BaKyonu OTCyT-
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( Prc. 4 ) ®Popmbl 6akmepuanbHbIX KI1IeMOK

CTBYIOT, MHOr4a BCTpeYaloTCHd BaKyonu ¢ ny3bipbkaMmu rasa. K npoka-
puoTam OoTHocATCs 6akTepumn n cuHe-3eneHble BO4OPOCIIV.

LlapctBo OakTtepun. baktepuu npeactaBnaiT cobon camble
APEeBHME Ha 3eMHOM Liape He BuMAUMble rfa3oM npocTenne oaHo-
KNeTo4YHble OpraHu3Mbl, KOTOpble XapakKTepusylTCs MPOCTbIM CTPO-
€HMeM 1 OTCYTCTBMEM KrneToyHoro sapa. OHn pas3mHoOXalwTca aene-
HMeM HajBoe, NorioBoe pa3MHOXeHMe OTCyTCTByeT. Y 6onbluMHCTBA
N3 HUX, 3@ WUCKMIOYEHMEM HEKOTOPbIX aBTOTPOMHbLIX HakTepun, OT-
CyTCTBYIOT nnactuabl, NO3TOMY OHW NUTaKTCH reTepoTpodHO. BHeww-
HASE oboriodka KIeTKM COCTOMT U3 BellecTBa, Ha3blBaeMoOro My-
penHoMm. bakTepun ObIBalOT OAHOKMNETOYHbIMW, HUTEBUAHBLIMU WK
pa3BeTBEHHbIMU.

Mo ocobeHHOCTAM CTPOEHUS U hopme BbIAENSAOT TpU rpynnbl 6ak-
Tepun: 1) WapoBUAHble — KOKKU; 2) BbITAHYTble — nanoyku, nnm ba-
uMnnbl; 3) N3BUTblIE — BUOPUOHBI, UNKU CnMpunnel (puc. 4).

BonbwunHCcTBY 6akTepui cBOMCTBEHHO cnopoobpasoBaHue. Cnopbl
BO3HUKAOT MpW HedocTaTke BOAbI, NMUTaTENbHbIX BELECTB N OpYyrux
HebnaronpuaTHbIX ycroBusix. Crnopbl BeCbMa YCTOWYMBbLI K BO34eN-
CTBUIO (PaKTOPOB BHELUHEWN cpefbl U MOTYT COXPaHATb CBOK XKU3He-
CNoCcOBHOCTb B TeyeHne MHorux net. OHM pacnpoCTPaHAITCA B OC-
HOBHOM C MOMOLLbID BeTpa M BoAbl. MiIMeHHO noaTtomy GakTepun B
DonbLIMX KONUYeCcTBax BCTpevalTcda B BoAe, NoyBe, NpoayKTax nuta-
HUS, B XXUnuvwiax un np.

B 3aBucmmocTun ot cpeabl obutaHma 6aktepumn genaTtca Ha asapob-

0,1 Mmm
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Hble, obuTarLlme B KUCNOPOAHOW cpeae, U aHaspobHble, obuTtarLme
B BeckucrnopogHonm cpefe, a Takxe 6onesHeTBOpHble BakTepumn.

MpoTnB TyGepkynesa nerkux, Bbi3blBAeMOro TybepkynesHou na-
noykon, paspaboTaHbl MeToAbl fleYeHUst U COOTBETCTBYHOLLUNE Iie-
kapcTtBa. B uensax npegynpexaenusa n 6opbbbl ¢ Ty6epkynesom B Ha-
Ler cTpaHe OEeNCTBYIOT cneunanbHble Tyb6epKynesHble AncnaHcepsbl.
Tyb6epkynes oTHOCUTCA K MeAfieHHO Tekywum 3aboneBaHusiMm, Toraa
Kak 4yyma, xonepa, cubupckas si3Ba OTHOCATCSH K YMCNY CKOPOTEYHbIX
©onesHen. OHM BbI3biBaOTCA OakTepusasmMu onpegeneHHoro smaa. bak-
Tepuu, Bbi3biBaloLMe YyMy, NnepenarTcsa 6noxamum OT MbIlWeNn U KpbiC.

Cenvyac B Halwen CTpaHe NUKBMOMPOBAHA OMNACHOCTb BO3HMK-
HOBEHUSI NHPEKLUMOHHbIX 3aboneBaHun. Boga n npoaoBOSIbCTBEHHbIE
NPOAYKTbl HAaXo4ATCs MoA NMOCTOSIHHbIM KOHTPOSIEM, BOAOMNPOBOAHASA
Boda noaeepraeTca dunsTpaunn. B wmpokmx macwtabax npoBo-
AATCca Ae3nHEKUMOHHbIE MeponpuaTua. B aTon paboTte BaxkHoe 3Ha-
yeHne npuobpeTaeT AeATENbHOCTb CAHUTAPHO-3NUAEMUOTIONMYECKNX
ctaHunin. OgHMM M3 meToaoB 60pbLOLI NPOTMB 60NE3HETBOPHbLIX Oak-
TEpUN SBNSOTCA NMPUBUBKM, C MOMOLLbIO KOTOPbIX NMpeaynpexaarTcs
Takme 6ones3Hu, Kak KoKMwLw, nonvomuenut n gp. bakrepun urpator
Ba)kHYIO pOsib B NpMpoAe 1 B XXM3HU Yenoseka. OHM obnagatoT nones-
HbIMW U BpeaHbIMU cBoMCTBaMu. NMonesHble CBONMCTBA COCTONAT B TOM,
yTO GaKkTEpMKN y4acTBYHOT B pacLLensieHnn, rHneHnm n 6poxeHunn opra-
HUYECKNX BELLECTB.

PasnunyHble npoueccbl 6pOXKEHNST UCMONb3YHTCA B NPaKTUKE MU3ro-
TOBNEHUNSA MOJIOYHbLIX MPOAYKTOB, NMPU KOHCEPBMPOBaHMUM OrypLOB, Ka-
nycTbl, NMpU 3aknagke curioca M3 KOPMOBbLIX pacTeHun. Kpome Toro,
pasnnyHble BUAbl BakTEpU NPUMEHSIOTCA NPU MOSTyYEHUM cnupTa u
yKCyCa, a Takxe npu pasfioKeHn BOSIOKOH. ABTOTPOHbIe GakTepum
obnagalT CnocOOHOCTbLIO Hakannu-
BaTb OpraHM4eckue BeLlecTBa, MUC-
Nnonb3ysa ONsi 9TOr0 COJTHEYHYIO UMK
XUMUYECKYl0 aHepruo. Hekotopble | Ky6eHekoesie 77
X BUObl, obuTawLme B novse, Mo- Gaxmepuu Ha B )
’ e KOpHsix 6060- 7 [\ )
ryt ycsamBaTb CBO6GOAHBIN a&30T. | guix pacmeHuii
KnybeHbkoBble 6GakTepun Hakanmnu-
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BalT Ha nnowaau B 1 ra go 200 kr asoTta B rog (puc. 5). bnaroga-
ps OeATenbHOCTU BakTepun OCYyLEeCTBIISIETCA KPYroBOpOT asoTa B
npupoae. BpegHble cBoncTBa 6akTEPUN NPOABNASAIOTCA B TOM, YTO OHU
BO30Oy>XJalOT MU pacrnpoCTPaHAKT pas3nnyHbie 3aboneBaHus, onacHble
ANs YernoBeka, paCTEHUN U XUBOTHbIX (DakTepuun-napasunTbl), U Bbi3bl-
BalOT Mopyy MNpPOAOBOSbLCTBEHHbLIX MPOAYKTOB (canpoduTHble bBakTe-
pun).

CunHe-3eneHble BOAOPOCHN. DTN BOAOPOCN ABMASAKTCA CaMbIiMU
AOPEBHMMM NpeaCcTaBUTENSMU PacTUTENTbHONO MMpa U OTNMYalTCcsa OT
ApYrMx BUOOB BOOOPOCNEN OYEHb MPOCTbIM CcTpoeHuem. dopma krne-
TOK MOXeT ObITb oKpyrnown, 6o4koobpasHon, LUMNUHOPUYECKON U T.4.
OTO OOHOKIETOYHbIE OpraHM3Mbl, obpasylolwme KofoHUK, B OoTnn4vmne
OT KOTOPbIX MHOTFOKITIETOYHbIE X NPeACcTaBUTENN UMEIOT NPSIMYI0 UK
COTHYTYIO N Jaxe cnupaneBugHyto dopmy. B knetke BcTpedaroTcs
pasnuyHble NUrMEHTbI, 0AHaKo NnpeobnagarT CuHME (pukounaHoBbIE U
3eJIeHble XNOPOUIINOBbIE NMUTMEHTbI. B XM3HEHHO Ba)kHbIX y4YacTKax

Hocmok:

A¢ 6HewHuUl eud;
BbY yyacmok masnnoma e
yeesiudeHHoOM eude

Ocuyunnamopusi
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KNEeTOK CMHEe-3€ereHbIX BOAOPOCHEN, Kak N 'y bakTepun, He BblaensieTca
a0p0 u apyrue opraHounabl. KnetoyHas cTeHka COCTOUT U3 NEKTUHA.

B kneTtke HakannuBawTCsA B Ka4vecTBe Npoaykta ¢OTOCUHTE-
3a 3anacHble 6enkoBble rpaHysnbl. KneTtkn cuHe-3eneHbiXx BOAOPOC-
nen obbIMHO pasMHOXalTCca AeneHnemMm HagBoe. HuteBmaHble npea-
CTaBUTENN pPasMHOXaKTCA MyTeEM [LeNeHUs HUTEN Ha HECKOIbKO
YacTen, TO eCTb C MOMOLLbI FTOPMOrOHUEB.

K ogHOKNeToYyHbIM npencTaBuUTENSIM CUHE-3EeNeHbIX BOLOPOC-
nem MOXHO OTHeCTU XpPOKOoKK (Chrococcus), K HUTEBUOHBIM — OCLMSI-
natoputo (Oscillatoria), k o6pasytomm kKonoHumM — HocTok (Nostoc).

Ocuunnatopusa — npocTtas, HUTeBMOHas KrneTtka 06e3 cnu-
3ncton ob6onoykn. B WMpUHY OHa B HECKOMbKO pa3 bonblie, 4yeMm B
anuHdy. OcumnnaTtopuss COCTOUT U3 KIIETOK C OAMHAKOBbLIM CTpoe-
HMeMm HuTenm no Bcemy Teny (puc. 6). B untonnasme BbligensaTCA
OecuBeTHas uUeHTponnasMa U OKpyXawliad ee OoKpalweHHas Xpo-
mMaTonnasma. Ocuunnatopums pa3MHOXaETCH NyTeEM AENEHNA HUTEN
Ha oTaenbHble TOpMOroHMn. B npupoae oHa 4YacTo BCTpeyaeTcs Ha
PUCOBbIX NOMAX, B flyXax, Nnpyaax n o3epax.

HocTtok — Bogopocnb, obutarwasn B BUae KONoHUM BENMUYMHON C
OpEeX UM CNnNBY, KOTOPbIE OKPY>KEHbI CAIM3UCTOMN NIIEHKOMN.

B konoHuax wapoobpasHblie KNeTKn pacrnonararTcd B BUAE OXe-
penun, pasnuyHbiX 3aBUTKOB UK HUTEN. KOMOHUM HOCTOKa LUMPOKO
pacnpocTpaHeHbl B POAHUKOBbBIX UCTOYHMKAX M casiX FOPHbIX pano-
HOB (puc. 7). CuHe-3eneHble BOAOPOCIN, OTNNYasACb BECbMa NPOCTbIM
CTPOEHMEM, XOPOLLO npucnocadbnmearoTcs K He6NaronpuATHbLIM YCIo-
BUSM BHeLWHen cpebl. IMEHHO MO3TOMY MX MOXHO 4acTO BCTPETUTb
B NPECHbIX U CONEHbIX BOAAX, B NOYBE U HA €e NOBEPXHOCTU, a TakKxXe
B POOHUKOBbIX UICTOYHUKAX.

B nycTbiHAX LleHTpanbHoOn A3nn cuHe-3eneHble BOOOPOCN yyacT-
BYIOT B npoueccax no4ysoobpasoBaHua. OHu obrnagatoT cnocob-
HOCTbIO yCcBamBaTb CBOOOAHBIN a30T aTMocdepbl U oboraiatoT novBy
asotoM. B AnoHum n Kutae HekoTopble BUAbI HOCTOKA ynoTpeobnsoT B
nuLy.

2 - buonorus 9.
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Kakne opraHmambl Ha3bIBaOTCS NpoKapnoTtamm?

KakoBbl 0cO6EeHHOCTN CTpoeHust bakTepun?

Kakum nytem pasmHoxatoTcsa baktepmun?

Kakne nonesHble 1 BpegHble CBONCTBa 6akTepuii Bbl 3HaeTe?

Onpegenute, Kak MOXHO Yyb6epeub NPOOOBOSIbLCTBEHHbIE MPO-
OYKTbl OT BO3OENCTBUA BakTepu.

3anomHuTe 3aboneBaHus], Bbi3biBaeMble 60r1e3HETBOPHbLIMM Dak-
Tepuamun. Kakne mepbl npegnpuvHumMaroTcs Ans 6opbbbl NpoTus
©ones3HeTBOpPHbIX BakTepuin?

3.| NopgrotoBbTe pedepart o ponu 6akTepuin B BblpallMBaHUN Cerlb-
CKOXO3SAMCTBEHHbIX pacTeHUMN.

§ 5. dykapuoTbl — MHOroo6pasue pacteHnun ﬁ

A .-

B HacTosiLee Bpemsi nsyydeHme pacTUTENIbHOrO MuUpa OCYLUEeCT-
BrigeTca nyTeMm nogpasgerieHusa ero Ha Ase noarpynmnbl: HU3LWMe pac-
TEHMS U BbICLUME PaCTEHUS.

1. Huswwume pacteHMs NPOM3OLIAN Ha PaHHUX CTadusX OpraHu-
yeckoro mupa. OHM npucnocabnueanucb K 0OUTaHUO B BOOHOWN cpe-
Ae Unn cunbHO yBNaXKHEHHbIX MecTax. B npouecce aponoumn OHU He
nony4mnum ocoboro pasBUTUS U OO HACTOSALWEro BPpEMEHW COXPaHUmu
NpoCTOe CTpoeHue. Huswune pacteHna npeactaBfieHbl OOHOKNETOYHbI-
MW, MHOFOKITIETOYHBLIMW U 06pas3yroLLMMN KOFTOHUMN OpraHudmamu. Teno
NX HE UMEeEeT TKaHeN U OpPraHoB N Ha3biBaeTCs TarnoOMOM (CrioeBuLle).

B OOHOKNETOYHbIX pacTEeHUsiX BCe MpOLEecCbl, CBONCTBEHHbIE
XMBbIM OpraHuamam, npoTekalwT B kreTke. PacTeHuda, obpasyto-
LMe KOSIOHUW, 3aHUMAaKT MPOMEXYTOYHOE MOSIOKEHNE MeXAy OLHO-
KNEeTOYHbIMWU U MHOFOKIIEeTOYHbIMU opraHmaMmamMmu. OHU COCTOAT U3
CKOMMEHNSA OTAENbHbIX KIIETOK U XXWU3HEHHO CBA3aHbl ApYyr C OPYrom,
COXpaHAs WHAUBMAOYyaNbHYI CaMOCTOATENbHOCTb. A B MHOrokne-
TOYHbIX HU3LWINX pacTeHmnax PyHKUMM Xn3HeobecnedyeHnsa pacnpege-
NATCA MexXay KneTkamu.

2. Bbiclume pacteHMs B 9BOJSIIOLMOHHOM OTHOLUEHUW CHUTAIOTCA
bonee monoabiMu. Y OOMbLUMHCTBA BbICLLUMX PAacTEHUA pasBUTbl Ta-
Kue BereTaTMBHbIE OpraHbl, Kak ctebernb, INCT N KOpeHb, B TOM YuC-



| PA30EN | | CBELEHNS O5 OPFAHUYECKOM MUPE | 19 |

ne Habnwopaetca pasgeneHne TkaHen. OHM Ha3blBaAlOTCS JIUCTO-
cTebenbHbIMU pPaCTEHUSAMU. Teno MHOFOKMNEeTOYHbLIX pacTeHUn
COCTOMUT N3 HECKOJSIbKNX Pa3HOBUAHOCTEN KIIETOK, BbINOMHAKOLNX pas-
NMUYHbIE XU3HEHHbIE OYHKUMKU. KneTkn nx otnuyatroTca apyr oT gpyra
no cpopme n ctpoeHunto. bnarogaps coBepLUeHCTBOBAHUIO U cneuma-
nu3auunm KreTok B HUX OCYLECTBMSAKTCA BCE XXM3HEHHbIE NPOLIECCHI:
nuTaHue, gbiXxaHne, pocT, pa3MHOXeHne n gp.

3Ha4yeHue pacTeHUn B nNpupoae U XU3HU YenoBeka. Pactu-
TENbHbLIA MOKPOB WrpaeT BaXHyK pPoSfib B perynsauum >Xn3Hum 6uo-
cepbl. OH BO3gencTByeT Ha rasoobmeH, BOAHOE paBHOBECUE WU
Knumart, y4yacTByeT B No4YBooOpasoBaHMn U npegynpexgaeTr 3po3unio
noysbl, 0OyCcroBNMBaET CyLLECTBOBAHME XUBOTHOro mupa. PacteHusa
aKTMBHO y4acTBYIOT B OMONOrM4eCcKoOM KpyroBopoTe BELLECTB, TO €CTb
B cucteme: atmoccepa — noyBa — XmBble opraHnambl. OHKU urpatoT
OrPOMHYO POflb B COXPaHEHUN YNCTOTbI OKpYXXatoLlen cpeabl.

PactutenbHbli MUp ABNSETCA MCTOYHUKOM PasfiUyHbIX Cbipbe-
BbIX pecypcoB (NpoLOBOSMbCTBUE, KOPM, FieKapCTBEHHble BeLlecTBa,
cTpouTenbHble MaTepuansl 1 Ap.). Yenose4yecTtso ns3gaBHa UCMOSb-
30Basio AnKMEe pacTeHust Ans CBOUX HyXA, BCNeaCTBUE Yero ecTecT-
BEHHbI/ MOKPOB HEYKNOHHO pa3pyluarncs, a 3anacbl Mnosie3Hon pac-
TUTENbLHOCTU COKpalwlanucb. B Hawe BpemMsi 0O4HOM U3 BaXHEWLLINX
saBnsieTca npobrnema oxpaHbl NPUPOAbl U pauMoHanbHOro MCNOMNb30-
BaHMA ee pecypcoB. OTa npobrnema JOoMmKHa pellaTbCsl He TOMbKO Ha
TeppUTOpPMN OQHOW CTpaHbl, HO U BCeEMU rocyaapcTteamun. B He3aBu-
cumon Pecnybnunke Y3beknctaH npobnema oxpaHbl NpMpoabl B3dTa
noa KOHTPOnb rocygapcTtiBa. [MpuHATLI 3aKOHbI U pa3paboTaHbl COOT-
BETCTBYIOLLME MEPONPUATUS MO OXpaHe MHoroobpasusa pacTuTenb-
HOro mupa.

1. | Kakme opraHuambl OTHOCATCS K aykapuotam?
2. | Ha kakue rpynnbl 4ennTca pacTUTENbHbIA MUP?
3. | Kakne pacTteHunst OTHOCATCA K HU3LLMM U BbICLUMM PacTEHUAM?
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§ 6. LlapcTBOo rpnos P

Mpubbl — 3TO ApeBHeNnwne reTepoTpodHbie opraHusmbl 6e3
nnactug. Mo cnocoby cyuwiecTtBoOBaHUS MogpasgensalTcs Ha napa-
3UTOB 1 canpodUTOB.

CyuwecTtByeT okono 100000 BuaoB rpnbos, obuTaroLLmnx Ha cyLue.
MPnbbl oTnNMyatTCca OT BOAOPOCIEN OTCYyTCTBMEM Xnopodunna, a oT
BakTepuii — Hanuunem B UX KneTkax sapa. BeretatuBHoe Teno rpu-
0oB, HasblBaeMoe MuUensinem, COCTOUT M3 COBOKYMHOCTU TOHKMX
BETBALMXCA HUTer, unu rndo. Muuennun rpuba BcacbiBaeT nu-
TaTenbHble BeLlecTBa BCEW MOBEPXHOCTbIO, U Ha HEM MNOABMISAOTCS
cnopoobpasytowme opraHbl. PasmMHOXeHMe ocyulecTBndeTca Bere-
TaTuBHbIM, 6ecnonbiM 1 NonoBbiM cnocobamu. Mo cTpoeHuto muuen-
nusa 1 cnocoby pasmMHOXeHUs1 Tpubbl AENATCS Ha HU3LIKE U BbiCLUME.

Muvuennun Hu3wmx rpmboB He umeeT neperopofok (benas nne-
CEeHb), N NoNoBOe pa3MHOXeHWe UAET, Kak y BOOopoCren. Y BbiCLIMX
rpmboB (NeHnunnm) MUULenMn Cc neperopogkamu, TO €CTb MHOro-
KNneTouYHbIn (puc. 8).

OpoxxeBon rpué He uMeeT | pmuorokme-

HacToALLEero MuUUEennua, TeNo €ero | TouHblii OpHokrne-
TOYHadA

COCTOUT W3 OTAESIbHbIX BOJIOKOH. | feHALMNN Genan

Knetka opgHosioepHasi, oBanbHOM nneceHb

dopmbl. PasmHOXaeTcsi cnocobom
NoOYKOBaHUSA, B pe3yrnbTate nosBns-
IOTCA Monoable KIeTKWU, KOTopble,
He obpbiBasicb, 00pa3ylT LEno4vKky

(puc. 9) n obutaroT B cnagkon cpe- m Bud
ae. B pesynbrate [OesaTenbHOCTU Muuennusi mod
OPOXOKeBbIX rpnboB caxap pacuie- MUKDOCKOMOM

NnnsaeTca Ha CnupT WU YrreKUCsbIn
ras. 3ToT npouecc umeet 6onbLioe
npakTUyeckoe 3Ha4vyeHue npu MU3roToBfIEHUMU NuUBa, BMHA, B xJiebone-
KapHOM NMpou3BOACTBE. QHeprus, Bblaensemas B npowuecce 6poxeHns
cnupTa, HeobxoamMma Ans XusHu gpoxoken. [Npu 3amelumBaHum Tec-
Ta ¢ pobaBneHnem OpoXKen BblAeNAeTca YrnekUCnbii ras, KoTopbin
obecneynBaeT NOAHATME TeCTa, TO €CTb ero NerkocTb U NOPUCTOCTb.
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CMOpYOK — OOMH M3 LIMPOKO pacrnpoOCTpPaHEHHbIX B npupoae
WNAnoYHbIX rpubos, canpodut. OnmHa tena 10—12 cwm (puc. 10, 11).
lMpounspacTaeT Ha no4yBax, boraTbix NeperHoem. NoasemHas MHoro-
NeTHAS YacTb MUUENNUS HakannvBaeT NuTaTenbHble BewecTBa, 3a
CYEeT KOTOpPbIX C OCEHM HaudMHakT hopMUMpoBaTbLCA NIOL4OBbIE Terlb-
ua. K BecHe cneaytowlero roga OHM CO3peBatoT, BbIXOAAT Ha MoOBepX-
HOCTb MO4YBbl N BblbpackiBatoT cnopbl. CMOPYOK ABMSETCA OAHUM U3
OCHOBHbIX cpeaun cbeobHbix rpuboB. K cbenobHbiM rpubam Takxe
oTHocATca 6enbin rpub, nogdepesoBuk n ap. OHM 6oratbl 6enkom, B
NX COCTaBe COAEepPXaTCs XUpPbl, MMHEpParbHbIE BELLECTBA, MUKPO3re-
MEHTbl — Xerne3o0, KanbLuun, LMHK 1 ap.

Mapa3sutuyeckmne rpubbl. [pnbbl 3TOro BuAa BecbMa MHOrO-
yucneHHbl. OHM aBNATCA BO3OyanTenaMmn pasnuyHbix 3abonesaHuin

CmpoeHue WsnoYHbIX 2pu60oe
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Yy pacTeHun, XNBOTHbIX N YyenoBeka. OcobeHHO Bornblion Bpea napa-
3nTnyeckmne rpudbbl HAHOCAT CENbCKOMY N IECHOMY XO3SCTBY.

XnebHasa pXaBuYMHaA XapakTepusyeTcHd CIOXHbIM NepuoaoMm pas-
BUTUA, pasfunyHbIM crnopoobpasoBaHMEM W HanNuUyMemMm MnpoOMeXy-
TOYHOro «xo3anHay». BecHon xnebHasa pxaBuMHa HavynHaeT pas3Bu-
BaTbCA Ha onbxe (NMPOMEXYTOYHbIA «XO35IMH»), BMNOCNEACTBUN
npogonxaeTt cBoe obuTaHWe Ha pacTeHusx nweHuubl. B TeyeHune
BCEro NeTHero nepuoga 3ToT napasmTuyeckmn rpmb obpasyeT crnopbl
XernTo-KpacHOro LuBeTa, KOTopble nopaxatwT cTebnm n nuctba pac-
TeHu nweHuubl (puc. 12). MNogaenawwmecs Ha CTebnax M NUCTbAX
NATHA CBA3aHbl C MUIMEHTauMen Crnop U HanoOMMHAKT pPXKaBble NATHa
Ha >xenese. VIMeHHO noaTomy rpub HasbIBalOT pXaBYUHHBLIM. [ToBpex-
AEHHble pacTeHusa He 0b6pasyroT KOSTOCbEB, UMK OHM BbIBAIOT NYCTLIMM.
BopoTbcsa ¢ aTuM rpMbom O4YeHb TPyaHO, TaK Kak ero ferkue cnopsbl
ObICTPO pa3HOCATCS BETPOM 1 nopaxatoT 6onblume nnowagn. Cambim
yoobHbIM MeToaoM 60pbbbl MPOTUMB pPXKaBYMHHBLIX rPUBOB sBNSeTCS
co3faHne COpTOB MLUEHULbl, YCTOMYMBBIX K 3TOMY rpuby.

Beptuuunn. Ero cnopoobpasyouwme OTpOCTKM OTnnyarTcA
KonbueobpasHbiM BeTBrneHveM. [pub napasutupyeT B NpoBOOALMX
TKaQHAX pPasfMyHbIX pacTeHUn (Xnon4yaTHUK, KapTodenb, Tomar,
NOACOMHEYHVK 1 Ap.) N Bbi3blBaeT y HUX 3aboneBaHne BUNT unm Bep-
TUUMNnes, NpuM KOTOPOM nopaxaetcs cocyancrtas cuctema. OCHOBHOM
npu3Hak 3aboneBaHns — yBsgaHue ctebnen u NUCTbEB pacTeHUs
n3-3a NOoTepu KneTkamu NUCTbEB 3NacTUYHOCTU. JlucTba npuobpe-
TaloT BHayarne Xento-KkpacHoBaTylo, 3ateM Bypylo OKpacky, 4To npu-
BOAUT K UX NpeXxAeBpeMEeHHOMY onafaHuto. 3a4acTylo NnopakeHHble
BUITTOM pacTeHus NnornbatoT Unu y HUX CrHMBAKT OTAENbHbIE OpraHbI.
Mepbl 60pbb6bI NPOTMB 3TOro 3aboneBaHUsi COCTOAT B BedeHuu npa-
BUNbHbIX CEBOOOOPOTOB B XO35U-
CTBaX, CO34aHUM BUMTOYCTOMYMBBIX
COPTOB XJlON4aTHWUKa, rnybokon wu
KayecTBeHHON o0b6paboTke nouBbl,
MCNosfib30BaHUn OpraHnyecKunx PxaeyuHa Ha
JROGeIW 2D e e

3Ha4yeHue rpunbos. pubbl LWK- pacmeHusi
POKO pacnpocTpaHeHbl B npupoae u




| PA30EN | | CBELEHNS O5 OPFAHUYECKOM MUPE | 23 |

nmeloT bornblioe 3HadeHne. OHM y4acTBYIOT B KPYroBOpOTe BELLECTB B
npupoge. CoBMeCTHO C BakTepusiMm OHU MPUHMMAIOT ydacTue Takxe
B pacLuenyieHnn opraHM4YecKmMx BeLecTB, OCTaTKOB pacTeHWUN, TPynoB
XXMBOTHbIX.

Mukopusa — cumbuoTuyeckoe npoxumBaHue rpUBOB Ha KOPHSAX
BbICLLUMX pacTeHun. CoBMeCTHOe MpoXuBaHWe C NoYBeHHbIMU rpuba-
MW XapakKTepHO AnA OO0NbLIMHCTBA BbICLUMX pacTEHUN, obuTatomx
Ha cywe. B 3aBuCMMOCTM OT CTpOeHMA MUKOpu3a AenuTcs Ha ABa
BMOA: BHELUHIOK (3KTOTPOMHYI) U BHYTPEHHIOK (3HAOTPOMHYIO0).
Mpu akTOTpOdHON MUKOPU3E MULENNUA rpmba NoKpbIBAE€T MIIOTHbLIM
YexrioM BepXyLUe4YHyl 4YacTb KopHAa. B cnydae aHOoOTpOhHOM MUKO-
pu3bl rpnb NpoHUKaeT rnybxe: BO BHYTPEHHME TKaHU KOPHS.

BHelwHAs akTOTpO(pHAA MuKOpu3a BCTpevaeTcs B OCHOBHOM Ha
Oepese, oybe 1 xBoMHbIX AepeBbsx. [pnb ycBanBaeT yepes KOpHU ae-
peBbeB yrneBoabl U BUTamuHbl. BmecTe ¢ Tem oH pacwennset 6en-
KU B coCTaBe rymyca noysbl Ha aMWHOKUCNOTbl. YacTb aMUHOKUCHOT
ycBauBaeTcsa pacteHnem. Kpome Toro, rpub yBenndnBaeT BcacbliBato-
LLIYO NOBEPXHOCTb KOPHEBOW CUCTEMbI AepeBa, YTO B CBOKO ovepedb
MMeeT BaXKHOoe 3HadeHue OAns pacTeHWW, pacTyLimMX Ha Henrnogopoa-
HbIX NOYBax.

BHyTpeHHAR SHOOTpOMHas MUKOpu3a 3a4acTylo BCTpedaeTcs Yy
TpaBsiHbIX pacTeHnn. OgHako AaHHble O ee Posin B COBMECTHOM MNpo-
XuBaHUM rpnuboB C TpaBsHbIMW pacTEHUSMU BeCbMa CKyaHbl. Heko-
Topble BUAbl rpUBoB — NapasvTu4eckne opraHu3mbl, BbidbiBaloLme y
pacTeHUN N XXMBOTHBLIX pasnnyHbie 3aboneBaHusa. CbenobHble Xxe rpu-
Obl ynoTpebnaiT B nuwy. OTaenbHble BUAbLI TPUOOB LUMPOKO UCMOSb-
3yl0TCA ANA NONy4YeHUs aHTUBMOTUKOB U BUTAMUHOB, OPOXKEBbIE FPU-
Obl — B xnebonekapHOM Npon3BOACTBE.

MnwanHukn. JlnwanHnkn npeactaBnsaoT cobor cBoeobpasHyko
rpynny HU3WWX pacTeHWUN, KOTOpble MOSIBUNUCHL B npouecce MpoXu-
BaHuA B cmmbuose rpuboB n Bogopocrnen (puc. 13). I3BeCTHO OKOSO
26 000 BugoB nuwanHUKoB. Terio, okpacka v ¢popma nuLIanHUKOB
pas3nuyHbl. 3TO — aBTOTPOMHbLIE OpraHM3Mbl, KOTOPbIE Pa3MHOXatoT-
CH cropamMu, a TakxXe BeretaTuBHbIM NyTeM.

Mo BHewHeMy BuAy NUWIAWHUKK OENATCA Ha: 1) HaKUMNHbIE; 2) nnc-
TeBaTtble; 3) KycTucTble (puc. 14). JlnwanHukn pacTtyT Be3ge U Wupo-
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KneTka Bogopocnen
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lMonepeyHsbliii
pa3pe3 HaKurHo20
NnuwalHuKa u e2o
marsnnoma

Mwuuennuin rpmba

KO pacnpocTtpaHeHbl B npupoae. OHM BCTpevaroTcs gaxe B YCNoBUSX,
roe He MOryT cyulecTBoBaTthb Apyrue pacteHus. OHM pacTyT Ha KaMHAX
N ckanax, B MYCTbIHAX WU CTEeNdX, Ha Kope AepeBbeB U KYCTapHUKOB;
OHW LUMPOKO pacnpocTpaHeHbl B TyHAPEe U necotyHape. Tak, nuwan-
HUK knagoHus (Cladonia) ncnonb3dyerca B KayecTBe Kopma ANns ce-
BEPHbIX ofieHen. JlnwanHmkm, npomspacrarolime Ha HennogopoaHbIX

Jlncresartas
napmenus

HakunHags
batcuamns _

Kyctucras BopopaTtas
KnaaoHua ycHesdA

l Puc. 14. |_| Budbi nuwatiHukose
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noysax, Co34arT BO3MOXHOCTb ANA (POpMUPOBAHUA PaACTUTESIbHbIX
coobuiectB. OHM cnocoBHbI HakannMBaTbh N3 cybCcTpaTa oKpyXatowlen
cpenbl pasfinyHble XMMUYECKNEe 3NEeMEHTbI, B TOM YUCne N pagnoak-
TUBHbIE BellecTBa. [nda nUwanHMKoB HeobxoaMm YMCTbIA BO3AYX, MO-
3TOMY MX MOXHO WUCMOSiIb30BaTb B Ka4yeCTBE MHAOMKATOPOB AN onpe-
OeneHns ypoBHSA 3arpsisHeHHOCTU aTMocdepHoro Bosgyxa. B necax,
0CODEHHO COCHOBBLIX, N Ha NAoLWanax, OYULLEHHbIX OT AepeBLEB, NN-
LUANHMKKU 0BpasyloT CNMNOLHOW MOKPOB, B KOTOPOM Yy4acTBYyeT He-
ckonbko BuAoB knagoHun (Cladonia). JinwanHuku: 6opogaTtasa ycHes
(Usnea barbata) n neHtosnagHaga asepHusa (Evernia prunastri) obpasytot
Ha Kope OepeBbeB 3efleHOBAaTO-XeNToBaTbi MOKPOB, a 30510TUCTas
KcaHTopusa (Xantoria parientina) — NOKpOB XenTon oKpacku. Xumunyec-
KUA COCTaB INULWANHUKOB OOCTATOYHO CroXeH. B HuX copepxartca:
XUTUHOBOE BELLECTBO — JIMXEHWH, HA3blBaEMbIA NULLANHBIM Kpaxma-
nom, M3 gucaxapumgoB — caxaposa, pasfnuyHbie pepMeHTbl, Hanpu-
Mep, aMmunasa, MHOXeCTBO aMUHOKMCIOT, ButamuHbl C, B, B, n ap.

JIMwanHukn nmerot Bonblloe 3Ha4YeHUe B XKM3HWU Yernoeka. OHun
NCNONb3YyKTCA B KA4eCTBE KOpMa A1 CEBEPHbIX ONleHEeN. OKCTPaKThI
M3 NUWANHUKOB MPUMEHSIOTCS B NapMOMEpPHOM U KOCMETUYECKOM
Npon3BOACTBE B Ka4ecTBe apomaTmsatopoB. CTenHom nNuwanHmK MaH-
HUK ynoTpebnsaT B nuLy.

Kakumum cBorictBamu obnagatoT rpubsl?

Kakumm cnocobamm pasmHoxatotca rpnodbl?

Kak pasnuyatotcs mexay cobon HU3Lmne 1 BbicLLMe rpubbI?
Kakvumun opraHMamamu cumtarTcs NUwanHnkn? B yem ux csoe-
obpasne?

5. | KakoBo 3Ha4eHune NpoxunBaHnsa B cumbunose?

rODN-~

§ 7. LapcTBO XUBOTHbIX I\

YKMBOTHble M pacTeHus npeacTtaBnsaloT cobol KMBble OpraHus-
Mbl, UMetoLme oblluee npoucxoxaeHue. OTo NoaTBEepXaaeTcs HeEKo-
TOpPbIMU CXOACTBaAMM B WX CTPOEHUM WU cyllecTBoBaHUWU. YKNBOTHbIE
TaK Xe, Kak U pacTeHUs U rpubbl, UMET KINeTo4yHoe cTpoeHune. Cy-
LecTByeT OOLHOCTb B OTHOLUEHUM XUMWYECKOrO COCTaBa M MHO-
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rMx Opyrmx cBoncTB (0OMeH BewecTB, HacneAcTBEHHOCTb U U3MEH-
UMBOCTb, pasdpaxumocTtb). Bmecte C¢ Tem XMBOTHble obnagatoT
HEKOTOPbIMN CBOWCTBaMW, KOTOPbIE OTNMYalOT UX OT pacTeHun. Bax-
HEeNLWee U3 HUX — XapakTep NUTaHus. BoNbLWMHCTBO pacTeHUn sBns-
I0TCS aBTOTPOHBIMU OpraHM3MaMm, XXMBOTHbIE — reTePOTPOdOHbIE.

KneTkn >XMBOTHbIX HE UMEIOT LENoNo3HON 0BOS0YKM U BaKyo-
nen, YTo CBOWUCTBEHHO pacTUTeNbHbIM KneTkam. OgHako Henb3s yT-
Bep)aaTb, YTO 9TO OTHOCUTCS KO BCEM XMBOTHbIM. Hanuune oT-
HOCUTENbHbIX Pa3NIMYNN MEXAY KMBOTHBIMU U PACTEHUSAAMUN YKa3biBaeT
Ha OOWHOCTb MPOUCXOXAEHUS UX NPeakoB. 3HAYEHME XMBOTHbIX B
npmMpoae nposiBNSeTCs B UX BIAUSHUM Ha XWU3Hb pacTeHuh. Tak, Xu-
BOTHbIE UrparT 60sMbLUY0 POfb B OMNbINEHUM UK PacnpOCTPaHEHUN
CEMSIH U MSIOAOB LBETKOBbIX pacTeHuMn. Byoyym cOCTaBHOM 4acTblo
Pas3fnnyHbIX MULLEBLIX LENEN, TPaBOSAAHbLIE >XMBOTHLIE CRyXaT WUC-
TOYHUKOM MUTAHUSA XULLHbIX MAOTOSAAHbIX XMBOTHbIX. Benuko 3Ha-
YEHME XMBOTHbIX B Npolecce noyBoobpasoBaHus. Yepsu, MypaBbmu u
T. N. y4acTBYIOT B (pOPMMPOBAHUN CTPYKTYPbl NOYBbI, B NOBbILLEHUN €€
nnogopoauda, obecneyeHnn Bnarom n Bo3gyxom. MHorne >XMBOTHbIE,
obuTalowme B Boge, CNOCOOCTBYIOT €€ OYMLLEHUNIO U ABMAKTCS Op-
raHnamamun-6modunnstTpamm.

YKnMBOTHbIE 3aHMMAKOT OFPOMHOE MECTO B MHOrOrpaHHoOW AesTernb-
HOCTM 4yernoseka. [lukne v gomMallHMe XMBOTHbIE CIy)KaT BaXKHEMLIUM
dakTopom obecneyeHns YenoBeka pasnnyHbiMMU NPOAYKTaMN NUTAHUS.
Buabl ANKMX KMBOTHbIX NO3BOMAIT COXPaHNTb reHOOHA ANs yry4wle-
HUS NOpOoA AOMALUHUX XMBOTHbIX. MHOrMe BUAbl AVKNX XXUBOTHbLIX Urpa-
0T GOMbLUY POSfib B YHUUYTOXEHUM Pa3fNYHbIX BpeanTenen CenbCckoro
N necHoro xosanctea. OgHako oTaenbHble BMAObl XUBOTHbBIX ABMAKOTCS
Bpeautenamm — BO3byanTensamMum u pasHocyukamu (komapbl, 6noxm u
Ap.) pasnuyHbIX onacHbIX 3abonesBaHnn (Manapusi, Y4ecoTka v ap.).

KuBoTHbIN MUp nogpasgensetca Ha: 1) OAHOKNETOYHbIX M
2) MHOrOKNneTOo4YHbIX XMBOTHbIX. [peactaButenn Bcex TUMNOB MHOIOKIe-
TOYHbIX XMBOTHbIX, 3@ WCK/IOYEHMEM XOPAOBbIX, — 6ECNO3BOHOYHbLIE
XnBoTHble. OQHOKNETOYHbIE XMBOTHbIE LUMPOKO pacrnpoCTpaHeHbl B Npu-
poge. Kak npaBuno, npocTenine XnUBOTHbIE OYEHb MarneHbKue, Teno ux
COCTOUT U3 LMTONNa3Mbl M OOHONO UMM HECKonbkMX agep. Liutonnasma
OKpY>XeHa TOHKOMN BHelLHen membpaHon (puc. 15). Ecnu y mHorokneTtou-
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HbIX >KMBOTHbIX >XM3HEHHble MNPOLECCHI
OCYLLECTBATCA NpU y4acTum cneuu-
anbHbIX OPraHoB, TKAHEW U KNEeTOoK, TO
Yy OOHOKITETOYHbIX XXMBOTHbLIX — C MO-
MoLL b0 opraHonaoB kneTkn. OHU nepe-
OBUralTCA C MOMOLLbI JTOXXHOHOXEK,
XFYTUKOB WM  pecHu4Yek. BonblinH-
CTBO MPOCTENLUNX XKUBOTHbIX NUTAKOTCS
opraHmdeckumun BeuwlectBamu. Knetka
NPOCTENLLMX XUBOTHbIX Pa3MHOXaeTCs
nytem genexHusi, 6ecnonbiM 1 NOSIOBbIM
cnocobamun. OTBETHaAs peakuuss Npoc-
TEWWNX Ha pasfnuyHbie BO34EeNCTBUS
BHELLHEN cpeabl OCYLIEeCTBNSAETCSA B
OCHOBHOM 4epes3 NUX ABUMKEHUS U HOCUT
Ha3BaHue Takcuc. OOHMM U3 BaXKHbIX
OMONOrMYecknx CBOWCTB MNPOCTENLLNX
saBnsieTcsa obpasoBaHne LUCTbI NpU No-
nagaHum B HeGnaronpuaTHbIE YCNOBUS.

Teno MHOFOKNETOYHbIX >XUBOTHbIX
COCTOMT M3 OrpoOMHOro 4ucna kne-

CokpaTtu-
TenbHas
~ BaKyorb

A

Ameba

o

lIpocmeliwue xueomHbie

TOK, UMEILMX pa3HOOOpa3HOe CTPOEHUE U BbIMOJHAWMX pa3fnyHbie
dyHKUMK. YTepsiB CNOCOBHOCTb K CaMOCTOATENIbHOMY CyLLECTBO-
BaHMIO, OHW OCYLLECTBAAIOT OOHY Kakyt-nmbo (pyHKUMIO B KavyecTBe
COCTaBHbIX YacTeun LesIoCTHOro opraHmama. MHOrokneTtoyHble XXMBOT-
Hble XapaKTEPU3YKTCSA CIOXHbIM MHAMBUAYaNbHbIM pas3BuTuem. W3
ONSIOOOTBOPEHHON ANLIEKNETKN (M3 HEOMMNOAOTBOPEHHOM SANLEKNETKN
B napTteHoreHese) oopmupyeTcs 3penbii opraHmsm. pun aTom onno-
OOTBOPEHHAA dAnuekneTka npetepneBaeT psii MUTOTUYECKUX Oene-
HUW, N B pe3ynbTaTe AeneHus obpasylowmxcs KneTok opMmnpyroTca
3apoabileBble JIMCTKM N 3a4aTo4yHble opraHbl (06 3TOM Mbl y3Haem

nose npu ndyvyeHun pasgena V).

1. | Yem oTnnyatoTCA XXUBOTHbIE OT APYIMX XXMBbIX OPraHN3MoB?
2. | KakoBO 3Ha4eHme XNUBOTHbIX B Npupoae?
3. | Ha ckonbKko rpynn 4enuTCs XXMBOTHbIA MUP?
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§ 8. llabopaTopHas pabora 1

1. HabnrogeHne nog MNMKPOCKONMOM CEHHOM NMano4vku

MpuGopbl 1 maTtepuanbl: Mukpockon U Heobxoaumoe obopyaoBaHue
A5 paboTbl: CEHHadA BbIMOYKA, METUNEHOBAA CUHbKA, BOAOPOCIIN, B3SATblE CO
CTEH aKkBapuymMa uninn mna nyxu.

1.

2.
. OTchuneTpynte copgepxmmoe konbbl U XpaHUTE Npu TemnepaTtype

Monoxute B KONby HECKOMbKO KYCOYKOB CeHa, 3anente BOOON U
3aKpoWnTe ropribILLKO BaTOMN.
MpokunaTuTe cMmecb B Konbe B TedeHne 15 MUH.

20—-25°C B TeyeHne HEeCKONbKNX OHEN.

Cobepute B CTEKNSAHHYIO TPYBOUYKY HEMHOIO MIIEHKM, 0Opa3oBaBLUENCA
Ha NOBEPXHOCTU CMECH, N MOMECTUTE ee Ha NpegMeTHOe CTeKIO.
3akponTe npeaMeTHOE CTEKIIO MOKPOBHbIM CTEKSTOM U NoHabnoganTte
3a Herl B MUKPOCKOM.

HakanamTe noa NOKPOBHOE CTEKSIO pa3BefeHHble BOOOW YepHuna u
METUITEHOBYIO CUHbBKY (CUHIOIO KpackKy).

Moa cuHen Kpackon Hapsigy C NOABUXHbIMU BakTepUsiMu Bbl yBUOUTE
Takxe bnecTswme oBarnbHble TeNbLA, TO €CTb CMOpPbLI.

. Ha6niogeHne noa MUKPOCKONOM CUHE-3e1IeHOW BOAOPOCHM

. CHuMUTE urnon NMNEeHKY, o6pasoBaHHyro BOOOPOCIIAMMN Ha CTEeHKaX

akesapuymMma mnun Ha gHe Jyxu.

o anIl'OTOBbTe 13 Hee npenapart u noHabnoganTe cHa4yana noa marbim,

a 3arem nopg 6onblwnM o6bEKTMBAMMU MUKpOCKOoMNa.

. ObpaTtnTe BHUMMaHMeE Ha TO, YTO TOHKaA NMreHka COCTOUT N3 MHOroKIle-

TOYHbIX HUTEN.

. MoHabnogante nog ManbiM 1 60MblLIMM O6BLEKTUBAMM MUKpOCKONna

HUTWN CNHEe-3eJ1eHOoro uBeTa.

. OBpaTnTe BHMMaHWE Ha TOo, YTO KaXk[aas HUTb COCTOUT U3 KMETOK, He

nMerwLwnx dapa n xnoponnacTta.
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CTpoeHue U (PyHKLMMU KIeTKK

Maga lll OCHOBbI LuTONnOrnMn

§ 9. UcTtopuna nsyvyeHunsa KreTKku m KrnetouyHas teopus n
= . .

N3yyeHne KneTtoyHOro CTPOEHUSI XXMBbIX OPraHM3mMoB CBSI3aHO C
n3obpeteHnem mukpockona. B 1665 r. aHrmunckun yydeHoln PobepT
YK, paccmaTpuBasi TOHKUMN cpe3 [OpeBEeCHOW NPOOKM C MOMOLLbLIO
CKOHCTPYMPOBAHHOIO MM MWKPOCKONa, caenasn yanButenbHOe OTKPbI-
Tne. OH OBHapyxun, 4To gpeBecHas npobka COCTOUT He U3 ChnoLl-
HOW Macchbl, @ N3 O4YEHb MENKUX S4Yeek, pasaeneHHbIX Nneperopoakamu.
P.l'yk HasBan atn adverikn «sellulay — knetkamun. Bnocnegcteum psg
yYeHbIX, nccnenysa nog MMKPOCKOMOM TKaHW PasfiNdHbIX pacTeEHUN U
XMBOTHBbIX, TakXXe onpegesimnm, YTo BCe OHU COCTOSAT U3 KNeToK. Tak,
M.Mannuru n H.I'pto B 1671 1. BNepBble U3y4ynnun cTpoeHne pactuternb-
HOW KIeTKU, a ronnaHackui ydeHbin A.JleBeHryk B 1680 r. oGHapyxun
B KPOBW KpaCHbIE KPOBSsiHblE Temnblia — 3pUTPOLMITHI.

[onroe Bpemsi rmaBHOW 4YacTbl KNETKU cuuTanu ee O0BO0SIouKy.
Jlnwb B Havane XIX B. yyeHble obpaTunuM BHUMaAHME Ha MNONYyXuAa-
Koe CTyAeHUCTOe coaepXxmmoe, 3anonHsawuwee knetky. B 1831 r. aHr-
nunicknn 6otaHnk B. BpoyH oBHapyxun B knetkax a4po, a B 1839 .
YeLICKUM yyeHbin A.lNypkuHe npennoXxmn HasbiBaTb XXUOKOE COAEPXKN-
MO€ KNeTKn npoTtonna3mon. Takum obpasom, B Hayane XIX B. yvye-
Hble NPULLNKM K 3aKSTIYEHUI0, YTO OpraHM3Mbl PacTEHUN U XXMUBOTHbIX
COCTOAT N3 knetok. B 1838—1839 rr. Hemeukne yyeHble — BGOTaHUK
M.LnengeH v 3oonor T.LLUBaHH, — 0600WmMB nmeBwmMecsa B TO BpeMsi
AaHHble, pa3paboTann OCHOBbI KIIETOYHOW Teopwuu, KOTopad B Aafb-
Hevwem 6bina pasBuTa MHOrMMKU nccnegosartenamu. Hemeuknn Bpad
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P.BupxoB gokasarn, 4TO BHE KNEeTOK HET XXW3HW, YTO rnaBHas cocTas-
Has 4YacTb KNEeTKN — s4p0 U YTO KNeTKn obpasytoTcsa TONbKO U3 Kre-
TOK nyTem mx genenus. K.bep oTKpbin SALUEKNETKY MIIEKUTAOWUX U
Aokasarn, 4To MHOFOKMNeTOYHble OpraHu3Mbl pas3BMBaKOTCA U3 OOHOM
ONnoL4OTBOPEHHOU ANLEKNETKU — 3UroTbl. [lanbHenwee coBepLUeH-
CTBOBaHME TEXHUKW, CO3aHME INEKTPOHHOro MUKpocKona n MeToabl
MOSEKYNSAPHON BMONOrMmM NO3BONUM rMy6Xe NPOHUKHYTb B U3yYEHNEe
KNEeTKN, NO3HaTb €€ CNOXHYK CTPYKTYpy U MHOroobpasne npoTekato-
LWMX B HEN BMoxmmmyecknx npoueccoB. B HacTosee BpemMss OCHOB-
Hble MOJSIOXKEHUA KIIETOYHON Teopun OpPMYIUPYHOTCA crnegyrowmm
obpasom. 1. Bce xuBble opraHnambl, TO €CTb MUKPOOPraHMU3msbl, pac-
TEHUS U XXMBOTHbIE COCTOAT U3 KIeTOK. 2. HoBble KNneTkn obpasyroT-
CS1 TOSNIbKO M3 TaKUX XXE UCXOAHbIX KNETOK NyTem ux aenenuva. 3. Kne-
TOYHOE CTPOEHUe OopraHM3MoB — CBUOETENbLCTBO TOro, 4TO BCE
pacTeHUsa U XUBOTHble MMEKT eauHoe npoucxoxaeHue. 4. Knetka
ABNSAETCSH CTPYKTYPHO-(PYHKUNOHASTBHON eAUNHNLEN BCEX XUBbIX Op-
raHM3moB. 5. Kaxpgasa knetka MMeeT CBOWUCTBO CaMOCTOATENIbHOIO
cyliecTBOBaHUA.

KneTtouHasa Teopus okasana oveHb 60nbLIOE BAUSIHUE Ha pa3Bu-
Tne Guonornyeckon Hayku. bnarogaps aton Teopum foka3aHa eguHas
Mopdonormyeckas OCHOBa BCEX OPraHM3MOB, a TakXXe BO3MOXHOCTb
OOBACHEHUS XXN3HEHHbIX ABMNEHUA C TOYKM 3peHusa oblien duonormu.
B nayyeHne 6uonormm knetkn 60nbLION BKNag BHECNU U YYEHbIE Ha-
lwen cTpaHbl. B aTOM cBA3M 3acnyXuBalT 0coOOro BHUMaHUA uUccre-
poBaHua akagemukos AH PY3 K.3ydaposa, Ix.XammgoBa n ux yde-
HNKOB.

Pacckaxnte nctopuio OTKpbITUSI KNETKN.

HasoBuTe OCHOBHbIE MOMNOXEHMNSA KITETOYHOW TEOPUMN.

Kakon Bknapg BHecna knetoyHas Teopusi B pa3sutue brnonornm?
KTo 13 y30eKCKNX y4YeHbIX 3aHMMarncs nccnegoBaHnemM KneTku?
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§ 10. MeTtoapl u3yyeHHs KJIEeTKH H

MHorouMcneHHble COBpEMEHHbIE METOAbl UCCNEeA0BaHUA, UMELD-
LMecsa B pacrops>keHUn LUMTONormm, no3BonsaiT ndyvyatb TOHYaunwme
CTPYKTYpPbl pa3HOOOpa3HbIX KIETOK M NPOLIECCHI, MPOTEKAKOLLME B HUX.

OcTtaHoBuMCA Ha meTogax, Hamboree LMPOKO MUCNOSb3yeMbIX B
N3yYeHUU KIIeTOYHOIro CTPOEHUS XXNBbIX OPraHM3MOB.

Meton cBetoBoM Mukpockonuu. OCHOBHble 4YacTu CBETOBOIO
MUKpOCKona — OObeKkTUB M okynsap. byoyyun cambiM BaXHbIM arne-
MEHTOM MMKpOCKONa, 0ObeKTUB yBenuumBaeT m3obpaxkeHne Habnto-
Aaemoro npegmeta. OKynsapbl, COCTOALWMNE U3 CUCTEMbI fIMH3, TakXe
y4yacTBYHOT B yBeNnUYeHUM M300pakeHns Habnwogaemoro npegmeta.
MepBble Mmukpockonbl gasanu 10—40-kpaTHOe yBenunyeHne msobpa-
XeHus obbekTa. OBbIMHO CBETOBbIE MUKPOCKOMbI yBENNYNBAKOT M306-
paxeHune B 10—2000 pas. BaxHenwen ocobeHHOCTbIO MMKpPOCKONa
SBNSETCHA He yBenuyeHune, a ero paspeLuarowias cnocobHoCTb, T.e. TO
MMWHUMAaIIbHOE PacCTOsIHME, HA KOTOPOM MOXHO pasfiMynMTb ABE TOY-
kn. BonHbl cBeTa, ucnyckaemble 3TMMU TOYKaMM B MOMEHT UX Mak-
cuMarnbHOro nNpubnuxeHus Apyr K Apyry, BO3BpalljalTcs B OOHO WU
TO XXe BpeMs, U YenoBeYyecKkuih rnas BuamT He OBa, a O4HO u3obpa-
XeHue. Hem Gornblle paspellatolias cnocobHOCTb MUKpOCKona, Aato-
LLlero 0AMHaKoBOE yBENMYeHne, TeM 6onblue MefibYanLlnX 3N1EMEHTOB

Puc. 16. Ceemoeoli mukpockon Pwuc. 17. QnekmpoHHbIlU MUKPOCKOI
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obbekTa MOXHO ByaeT nsyuntb. CBETOBbIE MUKPOCKONMbI YBENUYNBAIOT
n3obpaxeHune obvekta go 2000 pas (puc. 16).

ONEeKTPOHHbIAN MMUKPOCKON — OAMH U3 NpMOOpPOB, MMEKLLNX B
HacTosLLEee BpeEMA CaMylo BbICOKYI pa3peLuatollyto cnocobHocTb. OH
yBenuiueaet naobpaxenHue go 200 000 pas, npu 3TOM nM3obpaxeHne
obbekTa co3gaeTcsa He CBETOBbLIMM NTy4aMu, a NMOTOKOM 351eKTpoHoB. C
NMOMOLLIbIO 3NIEKTPOHHOIO0 MUKPOCKOMa MOXHO onpeaensaTb TOHYanwme
CTPYKTYpbI KneTkn. bnarogapsa ero MCnonb30BaHUKO OTKPbITbl puboco-
Mbl, 9HAOMNa3mMaTn4yeckasa cetb, MUKpPOTPYyboUkn. B nocnegHune roapl
B pe3ynibTaTte COBEPLUEHCTBOBAHUS 3NEKTPOHHOIO MMKPOCKONa nosiBum-
nacb BO3MOXHOCTb Mony4vyaTb TPEXMeEpPHble, UK NPOCTPAHCTBEHHbIE,
n3obpaxeHusa cTpyktyp (puc. 17). Ana onpeneneHns pasfvyHbiX Xu-
MWYECKUX BELLECTB B COCTaBE KIETKU LIMPOKO UCMOMb3YKTCA LUTO-
XUMnyeckue metogbl (Citos — kreTka), OCHOBaHHbIE Ha MpumMeHe-
HUW pa3nuyHoro poaa kpacutenen. C X NOMOLLLIO MOXHO BbISIBNATb
B COCTaBe KJIE€TKM He TONbKO 6enku, HYKNeunHOBbIE KUCHOTbI, XUpbI,
yrneBsoabl U Ap., HO UX PacnoSIOKEHME B KIEeTKe.

MNamernbyas 0O OAMHAKOBOM MacChl pasfindHbie opraHbl U TKaHU
XXMBbIX OpraHM3mMoB 1 obpabaTtbiBast Ux Ha LeHTpudyre, MOXHO Bblae-
NATb NO OTAENBHOCTU Pa3fMYHbIE OpraHomabl KNeTku (S4po, Xnopo-
nnacTt, MUTOXOHAPUN, pUboCcoMbl) N ndyvaTb Ux cBoncTBa. Mtak, ans
N3y4YEeHUS KNETKN MOXHO MCMNOSb30BaTb CaMble pasfindHble MeToabl, C
NMOMOLLIbIO KOTOPbIX MOJSTy4YEHO OrPOMHOE KONIMYECTBO MHTEPECHbIX Ha-
YYHbIX AaHHbIX.

-

Kaknmn metogamm nccnenytoTcs KneTkm?

KakoBo 3HauyeHne cBETOBOW MUKPOCKOMUN?

3.| Kakne cocTaBHble YacTu KNeToK onpeaeneHbl C MOMOLLbIO 3IeK-
TPOHHOIo MUKpockona?

4. | Pacckaxute o UMTOXMMNYECKOM MEeTode uccnegoBaHus.

N

-_—

UTo onpenenseTcs C NOMOLLbI LUTOXUMUYECKMX METO40B?
2.| O6bACHMNTE, KaK OCYyLLeCTBNAETCA yBenuyeHune mnaobpaxeHuns B
CBETOBOM M 3NNIEKTPOHHOM MUKpOcKonax?
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§ 11. JykapuoTn4veckune KneTku H

OpraHusmbl, B KneTkax KOTOPbIX MMEEeTCs HacToslee a4po, Ha-
3blBaloTCA aykapmotamu. Crnoeo “OykapmoT” COCTOUT M3 coYeTaHus
rpeyeckux cnos “eu” — HacToswmn 1 “karion” — agpo. B aykapuoTu-
YEeCKOW KIieTKe HaxoauTca pad CTPYKTyp (OpraHomaoB W opraHensn),
KoTopble obnagarT cneunduUyHOCTbIO U BbIMOMHAKT onpeaeneHHble
PYyHKLMN.

JOyKapuoTnyeckme KINeTkn caMblX pasHbIX OpraHM3MoB OTMAU-
YalTCHA CMOXHOCTbIO U pa3Hoobpasnem cTtpoeHus (puc. 18). B 3aBu-
CUMOCTM OT BbINOMHSAEMbIX (PYHKLMA OHM OblBaAlOT caMOW pasfinvyHomn
dopMbl: OKpyrrble (SMUeBble U XUPOBbIE KIEeTKKU), 3Be34000pasHble
(KNeTkn coeguMHUTENbLHOW TKaHW), B BUAE OTPOCTKOB (HEPBHbLIE KIlET-
Ku), ameboobpasHble, TO eCTb U3MeHaAwLWmne gopmy (TenkounTbl U
oTAenbHble KNeTKNn coeduHUTENbHOW TKaHu) U ap. Pasmepbl ayka-

DopMbI KITeMOK:

= } '/L%“ & HEPBHbIE KIIEeMKU;
PURRSSse B-B-I" ¢ Kriemku anumenuasnbHOU mKaHu;

& KIlemku coeQuHUmernbHolU mKaHu;

& Aluesble Kemku;

& Kremka MbIUeYHOU mKaHu

b
T 7

X

Xmh

3-buonorus 9
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LleHTpuonu XUBOTHASA KNETKA Lintonnasmatnyeckas
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PACTUTENIbHAA KNETKA

Cxema cmpoeHusi JXKueomHou u pacmumeano[l KI1emokK

PUOTUYECKNX KITETOK KOneobnTca B LUMPOKUX npepenax. B 6onb-
LUMHCTBE CcflydaeB OHM BecbMa Marsbl un coctasnawT 10—100 mMkm
(1 mkm — 0,001 mm). OgHako eCcTb M OYeHb Dornbluve KneTku, Ha-
npumep, Knetkn apbysa, KOTOpble MOXHO BUAETb HEBOOPYKEHHBLIM
rnasom. Npnmepom camor BOSbLLION KIETKM MOXET OblTb NTUYbE SNLO.
Macca kneTok Takxe pasfnuMyHa, Hanpumep, Macca suua ctpayca Mo-
XeT 6biTb 0T 100 r go 1,5 Kr, TOrga Kak Macca KpacHbIX KpOBSIHbIX Tenew,
(eputpouuToB) paBHa 10°r (To ectb 0,000000001 r). B rpynny ayka-
PUOTOB BXOAAT NpoCTenLme (JIOKHOHOXKW, XIYTUKOBbIE, UHAY30puN),
rpmbbl, BbICLUME pacTeHUs!, a TakXe XUBOTHble. [pegnonaraercs, 4To
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3yKapuoTMYECKME KNETKM BO3HMKIIM B pe3yrbTaTe YCIOXHEHUA CTpoe-
HUS NpoKapuoToB. Kaxaas KneTka COCTOUT U3 TpeX YacTen: Hapy>XHOW
uMTonsasmatniyeckon memoparsbl, LMTonnasmbl 1 agpa.

CtpoeHue, cBouCcTBa U PYHKLMM LUTONMa3sMaTU4ECKON MeMO-
paHbl. WccnepoBaHus, MpoBedeHHble C MOMOLLBIO 3NEKTPOHHOrO
MWKPOCKOMNa, NO3BOMUIN YCTAaHOBUTb Hanuyue B KneTkax Gaktepun,
pPacTEHUN U XUBOTHbIX TOHKOW BHELUHEN OBOSI0YKWU, Ha3blIBEMOW Ha-
PY)XHOU mem6paHou (oT naTt. “membrana” — obonouyka, cteHka). Kne-
TOoYHasa obornoyka obecneymBaeT CBA3b KMNETKN C BHELWHEWN cpefon u
ApyrmMmn knetkamm. Kpome Toro, oHa BbIMOSHAET 3alUTHYH, OTrpa-
OVTENBHYI0, peLuenTopHyo (GyHKUMK, a Takxke obecnevnBaeTt nsbupa-
TelbHY NPOBOANUMOCTbL BELLECTB B KIETKY.

OCHOBHYI0 4acCTb KNeTo4yHOM OOOSI0YKM CcocTaBnseT nnasma-
Tndyeckas mMembpaHa. B Buay TOro, 4yto obosiodka XUBOTHOW KneT-
KM OYeHb TOHKasi U 3nacTu4yHasi, OHa He MOXET BbINOMHATb OMOPHYHO
dyHKumnto (puc. 19). Obornovka pacTUTENbHOW KNETKU NioTHas, coc-
TOUT M3 LENNI0N03bl U CNOCOBHA BbIMOSTHATL OMOPHYHO (PYyHKLMIO.

Nna3maTtnyeckaa membpaHa — Guonornyeckas membpaHa, yHuU-
BepcanbHas Ons Bcex BMAOB knetok. OHa oTrpaHuymBaeT coaep-
XUMoe uuTonnasmbl OT BHeLWHen cpeabl. [1oBepXHOCTb XXUBOW KINETKU
HaxoauTCs B HernpepbiBHOM ABWXXEHUU. Ha Hen nosiBNATCA BbIpO-
CTbl U BMNsYMBaHUA, OHA COBepLUaeT BONIHOOOpa3Hble KornebaTenbHble
OBWXKEHUS, B HEM NMOCTOSAHHO NepemMeLlatnTca Makpomonekynol. Nnas-
MaTuyeckas MembpaHa obnagaeT BbICOKOM MNPOYHOCTbLIO WM 3nac-
TUYHOCTbIO, flerko U ObICTPO BOCCTaHaBMMBAET CBOK LIENOCTHOCTb
npu Hebonbwux nospexaeHusax. OOHaAKO NOBEPXHOCTb KIIETKU He
CcnrowHas: B yMrtonnasmatniyeckonm membpaHe eCTb MHOMOUYMUCEHHbIE
Mernbyanwmne OTBepCTUS — Mopbl, Yepe3d KOTopble C MOMOLLbLIO doep-
MEHTOB BHYTPb KNEeTKM MOryT MNPOHMKATb UOHbI U MENKME MOJSIEKYIbI.
BmecTe c Tem, BewecTBa obpasoBaBLUMECH B pe3ynbraTe XusHeges-
TENbHOCTU KIeTKW, BbIBOAATCS 4yepes3 Mnopbl Hapyxy. B oTaenbHbIX
crydyasx MOHbl W MOJSIEKYNbl MOryT nonagaTb B KIETKy Henocpea-
CTBEHHO 4Yepe3 MeMOpaHy. NocTynneHne MOHOB 1 MOMeKyr B KNeTKy
— He naccuBHas anddysuns, a akTUBHbIN U3bMpaTenbHbIA NpoLUecc
TpaHcnopTa, OCyLLeCcTBAeMbIn 3a cyeT pacxoga aHeprum AT, Liuto-
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nnasmaTtnyeckas membpaHa nerko npoHuuaema gnst OOHUX BeLLeCcTB
WU HenpoHuuaema gns gpyrux. Tak, KOHUeHTpauus noHoB K' B kneTke
Bcerga Bbile, YeM B OKpy»atwwlen cpege. Hanpotus, noHos Na* Bcer-
Aa 6onblle B MEXKNeTOYHOM Xuakoctn. N3bupaTtenbHasa npoHuuae-
MOCTb KIIeTOYHOW MeMOpaHbl HOCUT Ha3BaHWE MNONYyNpPoOHULLAEMOCTMW.
MoMUMO MenKnx MOseKkysn M MOHOB NriasMmaTmnyeckass membpaHa 06-
nagaeTt cnoCOBOHOCTBLIO NPONYCKaTb BHYTPb KITETKM TakXe Makpomorne-
Kynbl NN COCTOSALUME U3 HUX KPYMHble TBEpAble YacTuubl. DTOT Npo-
LLecc ocyLecTBnsaeTcda nyteMm garoymtosa n nMHouuTo3a.

®daroumTtos. OpraHmnyeckme BellecTBa, Hanpumep 6enku, nonuca-
Xapuabl 1 TBepable YacTuubl NPOHUKAKT B KIETKY nyTemMm daroyunto-
3a ( oT rpeuv. “fageo” — nutaTtbcd, nepeBapuBaTbh). B aTOM npouecce
HenocpeACcTBEHHO y4YacTByeT nnasmaTtuyeckas membpana. Npu nona-
AaHUN Ha ee NOBEPXHOCTb TBEPAbIX YacTuy membpaHa obpasyeT Bnsi-
YMBaAHUA, Kpas KOTOPbIX, CMbIKasiCb, 3axBaTbiBalOT 3T 4acTuubl. B
TakOM COCTOSIHUM TBepAble 4YacTuubl NonagarT BHYTPb KNETKW, rae
nepeBapmBaloTCA B NULieBapuUTErbHOM Bakyorne. darounTtos Wnpoko
pacnpocTpaHeH B >XMBOTHOM Mupe. Hanpumep, nytem daroumTtosa
nutatoTca amebbl, nenkounTbl U Ap. Tak Kak KreTovyHasa CTeHKa pac-
TeHnn, 6akTepun U CMHE-3eNeHbIX BOAOPOCNEN TONCTas N NNOTHaA U
npensaTcTeByeT dparoynTosy, y HAX 3TOT NPOLECC HE OCYLLECTBNAETCA.

MuHounTo3 (OT rped. “pin0” — Mnbk) — MNPOHUKHOBEHWNE pa3finy-
HbIX BELLeCTB B KNETKY B paCTBOPEHHOM BuAe. ITOT npoLecc npouvc-
XOOMUT Tak e, Kak dgaroumTos. NMMHOLUMTO3 LWMPOKO pacnpoCTpaHeEH B
npuvpoae N ocyllecTBnseTca B KneTkax bakTtepun, rpnbos, pacTeHum
N KUBOTHbIX. ParoymTos M MUHOLUTO3 SABMAKOTCA NMPUMEPOM 3HAOO-
LMTO3a. AKTOLUMTO3 — npouecc, obpaTHbIn aHaouuTo3y (ekto — O3Ha-
yaeT HapyXy). Npn aKTOUNTO3€ HENepeBapPEHHbIE B BaKyosie OCTaTKu
NULLIM BbIBOOATCA HapyXXy Yyepe3 MemMbpaHy KIeTKu.

LinTonnaamatnyeckass membpaHa BbINOMNHSAET ewe oaHy YHKLNIO
— obecneymBaeT CBA3b MeXAy KneTkamMu B TKaHAX MHOMOKIETOYHbIX
OpraHmamoB. QTOT NpoLuecc nponcxoauTt 6narogaps MHOrOYMCNEHHbIM
CKflagkamM WM BbIpOCTaM, a TakKXe BCNeACTBUE BbIOENEHMA KIeTkamMu
NIOTHOrO BELLECTBA, 3aroJIHAIOLEro MeXKNeTo4YHoe NpPOCTPaHCTBO U
npuaarLLero coeguHeHnamM ocobyo NPOYHOCTb.
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PactutenbHas kneTka, Kak M XXWUBOTHas, OKpyXeHa uuTonnasma-
Tnyeckon membpaHon. OgHako NOMUMO 3TOrO0 Ha €€ MOBEPXHOCTU
pacnonoXxeHa nnoTHast o6ono4vka n3 Lennsosbl, He BCTpeyarLasaca
Yy XXMBOTHbIX KfieTok. Ha kneTtoyHon o6onoyke nmerTcs cneunanbHbie
KaHanbl, KOTOpble COEOUHAKTCS C KaHanamu 3HaonnasmaTu4eckomn
CeTn coceHUX KNeToK.

KneTkn rpmboB, Kak u pacTuTenbHble KNEeTKU, MNOKPbITbl KIIETOYHON
060n04Kon, ogHaKko B OTNIMYME OT KNETOK pacTeHUN, OHU COCTOAT He
M3 Lennnosbl, a 3 XMTMHONoaAo6Horo BellecTea.

KakoBbl (hyHKLMM HapYy>XHOW LMTOoNnasMmaTMiyeckon membpaHbl?
KakoBo cTpoeHune nnasmatmiyeckon membpaHbi?

Y10 HasbIiBalOT NONYNPOHULAEMOCTbLIO?

YTo Takoe daroymTos 1 Kak OH NnpomcxoanT?

Ob6bscHUTE npouecc NMHoUMTOo3a.

§ 12 Uutonnasma. beamemMbpaHHble 1 MeMOpaHHbIe |
opraHouvabl KNeTKU: aHAonsfiasaMmaTnyeckasa ceTb,
pnb6ocombl, konnekc NonbaoXxn

A - -—

LMTonnasma — nonyXunakoe COAEPXUMOE KNEeTKU, OTAeneHHoe
OT BHELUHEN cpenbl NnasmMaTtuyeckon mMembpaHoi, a U3HYTPU — MeM-
OpaHoi sagpa. B untonnasame HaxoanTca psg CTPYKTYp — OpraHouaoB
BKJIHOYEHUIA, COCTaBMAOWMX CKENeT KNeTKM MenbYanwmx Tpybouek
N HUTen. OCHOBHOE BELLECTBO LMTOMMNasmbl NpeacTaBneHo MHOXeC-
TBOM OenkoB. OCHOBHble MpOLIECCHl BEWeCcTB NPOUCXoasaT B LMUTO-
nnasme. OHa obbeauHAEeT B eaMHOE Lenoe Bce opraHouabl KIeTKu,
TeM camMblM obecneuyuBasi ee XusHegesitenbHocTb. Cpeau opraHo-
MOOB MOXHO BblAENUTb OOLLUME U YacTHble, MeMbpaHHble U B6e3meMm-
OpaHHble. OOLIMe opraHoOMAbl BCTPEYalTCA B COCTaBE BCEX KMeToK
opraHmama — MUTOXOHAPWUU, KNEeTOYHbIN LEeHTpP, komnnekc fonbaxu,
pubocombl, aHAOMMNasmMaTnyeckasa ceTb, MN30COMbI, nnactmgbl. YacTt-
Hble opraHomAbl NPUCYLLM TONbKO onpeaeneHHbIM Tunam knetok. MNMpu-
MEpPOM TaKMX OpPraHougoB MOTYT CNY>XWUTb MUKPOMUOPUNbI KIeTok
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ANUTENNSA, PECHUYKM NHAYIOPUI, XKIYTUKN IBITIEHbI U CepMaTo30M-
Aa, Herpodmnbpunsbl HEPBHbIX KNeTok. Kaxaas na ykasaHHbIX CTPYkK-
Typ obnagaet cneunuYHOCTbIO U cneuuanu3anpyeTcs Ha BbIMOJSIHE-
HUWN onpeaeneHHbIX PYHKUNN.

dHaonnasmaTuyeckas cetb npeacrtaBnisseT cobom CrNOXKHYH CUC-
TeMy KaHaroB M MoJsiocTeN B LUMTOMNIa3Me BCEX AYKAapPUOTUYECKUX KIle-
TOK, OrpaHnUYeHHbIX MembpaHon. KaHanbl, pa3BeTBNAsCb, COEQUHSIOT
BCE 4YacCTu KNeTKM gpyr ¢ ApyromM, a uutonsasMmaTuyeckyto MmemopaHy
— C Apyrmmmn opraHoungamu n agepHon membpaHom, obpasys obLuyto
ceTb. OcobeHHO XOopoLlo pa3BuTa aHAonNnasMmaTnydeckasl ceTb B Knet-
Kax C NHTEHCUBHbIM 06MeHOoM BellecTB. O6bem aHgoNIasMmaTM4EeCKON
cetn coctaensaet B cpegHem ot 30 go 50 % Bcen knetku. Pasnuya-
0T ABa BMOA 9HAOMNMA3MaTUYECKON CeTU: rMagKyr U rpaHynsipHyro
(wepoxoBaTyto). Ha membpaHax rmagkon 3HAOMMNasMaTnuyeckon cetu
HaxoaaTcs (pepMeHThl, ydacTBylLwmne B oO6MeHe XXNPOB U YrneBoaoB.
NoaToMy ogHa U3 OCHOBHbIX (PYHKLWI rMagkon aHaonnasmMmaTuyeckon
ceTn — CcuHTe3 nunuagoB u yrnesogoB. OcobeHHO MHOro membpaH
rmagkon aHOonnasMaTM4eckon CeTu B KIieTKax calbHbIX Xenes3 (CUH-
Te3 XXMPOB), NeYeHn (CUHTE3 FMMKOoreHa) n B KrneTkax, boraTbix 3anac-
HbIMM BeELLLleCTBaMU (CEMEHa pacTeHun).

OcHoBHasi (PyHKLUMA FpaHyNAPHOM 3HAONa3MaTUYECKON ceTun
— yyacTue B cuHTe3e benka, KOTopbI ocyulecTBnsieTca B pmboco-
Max. Pubocombl pacnonaratoTcd Ha Hapy>XHOW MNOBEPXHOCTU MEM-
OpaHHbIX NONOCTEN B BMAE rpaHyn, npuaaBas en LepoxoBaTbi BUA.
OTcloga n nponcxoauT ee Ha3BaHue.

Taknm obpasom, sHOomnnasMamuyeckass cemb— obwasi eHympu-
KriemoyYHas UUpKYynayuoHHasi cucmema, o kKkaHasam Komopol ocy-
wiecmernsiemcs mpaHcrnopm eeujecms.

Pubocomsbl. B yntonnasame pndocombl MOryT pacnonaratbCs CBO-
6ogHO MM ObITb NPUKPENNEHHBIMU K HapPY>XHOW MOBEPXHOCTU MEM-
OpaH sHaonnasmaTuyeckon cetn. Pnbocombl nmeroTcsl kak B npoka-
PUOTUYECKMX, TaK U dyKapmoTuyeckmx kretkax. OHu npencrtaBnsoT
cobon cdepuyeckne yactmybl gnametpom 15,0-35,0 HM, T.e. cocTosN-
wme n3 aByx 60MblINX U ManblX eauHUL, U cogepXXaT NPUMeEpPHO pas-
HOoe Konm4yecTBO 6enkoB M HyknenHosbix kncnot (PHK). Pubocomane-
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Haga PHK (p-PHK) cuHTesupyetcsa B aape Ha monekyne OHK. Tam xe
dopmMmupyroTcs n pubocombl, KOTopbie 3aTem nokuaatoT aapo. OCHoB-
Hada yHKuma pubocom — cuHTe3 Benka. B aTom crnoxHom npouec-
Cce yyacTByeT He 0Ha, a HECKONbKO AeCATKOB pMboCcoM, Ha3biBaeMbiX
nonupub6ocomamu. PnbGoCcoMbl OTHOCATCSA K ymcny 6e3amemMbpaHHbIX
opraHovos.

Komnnekc lNonbaxu BnepsBble OOHapy>XeH B COCTaBe HepPBHbIX
KneTok. B 60MbLUNMHCTBE XXUBOTHbIX KNETOK KoMnnekc [onba)xu pacno-
naraeTcda BOKpPYr a4pa B Buae CrOXHOW ceTu. B kneTkax pacteHnn v
NPOCTENLUMX XUBOTHbIX HAXOOUTCHA B BUAE CepnoBUAHbIX UMM Nanoy-
KoBUAHbIX Ten. MNpu nayvyeHnm komnnekca fonba)Xun nog 9NeKTPOHHbIM
MWKPOCKOMNOM YCTaHOBJIEHO, YTO OH OrpaHu4eH rnagkumm membpaHa-
Mn, obpasyrowmnmmn ckonneHmns (no 5 —10) NNOCKMX MELLOYKOB, Kpyn-
HbIX Bakyonemn n Menkux ny3blpbKOB.

Komnnekc [onba)u BbINONHAET MHOrMe BaxkHble pyHKumn. CuHTe-
3MpoBaHHble Ha MeMbpaHax JHAonsasmMaTu4eckon cetu B6enku, no-
nucaxapugbl, XuUpbl TPAHCMOPTUPYOTCA K KOMMSeKcy [onbaXXn, KOH-
OEHCUPYIOTCS BHYTPWU e€ro CTpPyKTyp U “ynakoBbiBalTCcs” B BuUAe
ceKkpeTa, roToBOro K BblAENEHUIO, UK UCMOSb3YIOTCA B CaMON KreTke
B nNpoLlecce ee xusHegeatenoHocTn. bnarogaps komnnekcy fonbgxm
NOCTOSIHHO OOHOBNSIETCA U pacTeT Nnasmatnyeckass MembpaHa.

Kakve dyHKLMM BbINOMHAET LuTOoNasma B KneTke?

Ha kakue Tunbl nogpasgensatTca opraHonabl?

Kakune cyLiecTByOT BUAbI 3HOOMNA3MaTUYECKON ceTn?

Kak ycTpoeHbl puboCcoMbl U Kakme PyHKLMU OHU BbIMOSTHSAOT?
Ob6bsacHUTe cTpoeHme komnsiekca fonbaXmn n ero pyHKumMn.

akowb =

§ 13. MutoxoHapuun, nnacTuabl, IN30COMbI U k
Apyrve opraHouabl UuTonnasmbl

=

MuTtoxoHapum (OT rpedy. «mitos» — HWUTbL, «xondrio» — 3ep-
HO, rpaHyna) cogepXaTcs npakTU4YeCcKM BO BCexX Tunax aykapuo-
TUYECKNX KNEeTOK OAHOKMETOYHbIX U MHOMOKJTIETOYHbIX OPraHnU3MoB.
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LLinpokoe pacnpocTpaHeHue MUTOXOHOAPWUN B pacTUTESIbHOM U XKU-
BOTHOM MUpe yKasblBaeT Ha BaXHYyl pPOJSib, KOTOPYID OHU UrparoT
B knetke. MUTOXOHOPUU UMEIOT pasfiMvyHyo popMy — OBalbHYIO,
NAOCKYI, UMUITMHOPUYECKYIO N AaXe HUTeBUAHY. Pasmepbl Ux coc-
TaBnawT oT 0,2 go 15—20 mkm. [OnuHa HUTeBUOHbIX POpM [OC-
Turaet 15—20 mMkmM. KonnyectBo MUTOXOHOPUN B Pa3fINYHbIX TKAHAX
HEOOWHAKOBO U 3aBUCUT OT (PYHKUMOHASIbHOW akKTUBHOCTU KMETKW.
Tak, B rpyAHbIX MblLILAX feTarnwmx NT1UY YNCIOo MUTOXOHAPWUIA Bonb-
we, yem y Henetawwmx. CTeHKa MUTOXOHOPUA COCTOUT U3 OBYX
MeMOpaH — Hapy>XHOW U BHyTpeHHen. HapyxHas membpaHa —
rmagkasi, BHyTPEHHAS COCTOUT M3 Neperopofok, oTxogawmx B rmy6bb
opraHomga, KoTopble HasblBalOTCA Kpuctamu. Ha membpaHax kpuct
pacnosioXXeHbl MHOroYncrieHHble oepMeHThl, y4acTBYylOLWMEe B IHeEp-
reTudeckom obmeHe. MUTOXOHAOPUM ABAKAKOTCA MOSyaBTOHOMHbIMU
opraHongamm, B MexXmMeMbpaHHbIX MOMOCTAX KOTOPbIX HaxoasaTcs
OHK, PHK n pnbocombl. MutoxoHapun ysenuymsarTcs nyTemMm gene-
HUA 3a cyeT yBenuieHnsa sasoe monekynbl JHK. OcHoBHasa dyHKumA
MWUTOXOHOPUN — CUHTE3 YHUBEPCANbHOIo NCTOYHUKA 3aHeprum ATO.

MnacTnabl — opraHouabl pacTuTenbHOW KNetkn. OHU yyacTBylOT
B NEPBUYHOM CUHTE3€ YyrneBogoOB M3 HeopraHun4yeckmx BewecTtB. Cy-
WwecTsyeT Tpu BuAa nnactma: 1) nemkonnactel — HGecuBeTHble nna-
CTUabl, Haxoaswmecs B 6ecuBETHbIX YacTaX pacTeHUN, Hanpumep, B
cTebnsax, KopHAX U kNybHAX. OHM y4acTBYHOT B CMHTE3€e Kpaxmana u3
MOHOCaxapuaoB N gucaxapuvaoB (B OTAeNbHbIX NenkonnacTax 3ana-
catoTca 6enkn n Xupbl); 2) xroponnactbl — 3efeHble MUIMEHTbI, COo-
aepxalinecs B NUCTbSX, OOAHOMNETHUX cTebnsax n Hegospenblix nnogax
pacteHun. OHM ocyLLecTBAAKT nNpouecc OTOCUMHTE3a, a TakXKe CUH-
Te3 AT®; 3) xpomonnacTbl pa3fiMyHOM OKpacku, CocTosiLne U3 Kapo-
TMHOMZOB, 06YCNOBNMBAKOLLNX OKPACKy LIBETOB U Nrogos. B mexmewm-
OpaHHbIX nonocTax nnactug cogepxartca monekynosl OHK, PHK un
pubocombl. B xoae oHTOreHesa nnactuibl MOryT npeBpallaTbca apyr
B Apyra: xnoponsiacTbl NpeBpawarTca B XpoMonnacThbl, JieMKonnacTbl
B XJloponsacTbl.

IInzocombl (0T rpeuv. “lizeo” — pactBopsto, “soma” — Teno) —
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HebonblwKne oBarnbHble Tenbua anameTpoMm 0,4 MKM, OKpPYXXEHHble
NIOTHBIM crioeM MembpaHbl. BHyTpeHHsst YacTb NM30COM 3anofnHeHa
(okono 40) doepmeHTamMn, cnocobHbIMK pacwennsaTe 6enkn, yrneBo-
Abl, XUpbl N Apyrve BellecTBa. JIndocombl 0bpasyoTcs U3 CTPYKTYp
Komnnekca [onb4)Xn unn HenocpeacTBEHHO U3 3HAOMNIa3MaTUYECKON
ceTn. Jlnsocombl obnagarT CNOCOOHOCTLIO akTUBHO nNepeBapuBaTb
nuTaTernbHblE BelecTBa M y4acTBYIOT B JIMKBUAALUM HYaCTeN KNETKW,
OTMepLMX B pe3ynbraTe ee Xu3HegeaTenbHOCTU. Hanpumep, xBocT
roroBacTuka ncyesaeT nof BNMsHneM pepmeHTOB NM30COMbI.

Bakyonu — opraHouabl, npucyline KneTkam pacTeHWn, OKpy-
XeHbl MembpaHon. OHM obpasytoTca 3a cYeT NOPUCTbIX MeMbpaH 9H-
gonnasmaTtuyeckon cetu. B nx coctaese BCcTpeyarTcs pasHooOpasHble
opraHudeckue coemHeHns n conu. OcMoTUYecKoe aaBneHue, cosja-
BaeMoe BaKyoInsipHbIM COKOM, obecneymBaeT MOCTynfeHne B KNeTKy
BOAbl, KOTOpasa OByCroBnMBaeT Hanps>KeHHOE COCTOSIHME KNeTOYHOW
obornoykn — Typrop. 310 ob6ecneynBaeT NPOYHOCTb PACTEHUN K Me-
XaHN4YeCKUM BO34ENCTBUAM.

KneTo4HbIN LEHTP COCTOUT U3 OYEHb ManeHbKUX Teney uunmHa-
puyeckon opMbl, PaCMONOXEHHbIX No4 APAMbIM YINOM ApPYyr K Apyry
N Ha3biBaeMbixX ueHTpuonamu. CTteHka LeHTpMonm cocTouT U3 aess-
TV NYyYKOB, MUMEKLLNX N0 TPU MUKPOTPYBOoUkKn. LieHTpuonu cumntatotcs
CaMOBOCMNPOU3BOAALMMNCA OpraHonaamMm LuTonnasmebl.

Mpouecc Bocnpom3BefeHUS OCyLlecTBnAeTcs nyTeM camo-
cbopkn BenkoBbix cybbeanHNL. KNeTOYHbIN LEHTP UrpaeT BaXHYH
ponb Npu OeneHuUn KNeToK: OT LeHTpUornen HaymHaeTcs pocT Be-
peTeHa ageneHus. Y OonblWIMHCTBA pacTeHUWn U BOOOPOCHEN Kne-
TOYHOrO LEeHTpa HeT, N03TOMY BepeTeHO AerneHuss obpasyeTcs n3
cneymanbHbIX PepMEHTHbIX LEHTPOB.

Uuntockener. OgHa w©3 OTNMYUTENBHBLIX OCOBEHHOCTEN dyKa-
PUOTUYECKNX KMNEeTOK — Hanuume B UMUTONNasMe ckeneTHbIX obpa-
30BaHUN B BuAe MUKPOTpyboyek M nyykoB OEnKoBbIX BOFOKOH.
OneMeHTbl UMTOCKeNneTa TECHO CBsi3aHbl C AAepHON 06004YKON U Ha-
PY>XHOM UuTONNasMmaTMiyeckon membpaHon, obpasyloT CnoXHbie ne-
penneTteHnsa B umtonnasme. ONopHble 3NeMeHTbl LuTonnasmsl ornpe-
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nensawT dopMy Knetku, obecneymBatoT OBMXKEHNE BHYTPUKNETOYHbIX
CTPYKTYp U NepemMeLLeHne BCen KNeTKu.

K opraHomgam, oCcyLLeCTBAIOLWNM ABMXKEHMNE KINETKN, OTHOCATCS B
OCHOBHOM PECHUYKN W XIyTUKKU. VI3 NpoCTENINX KMUBOTHbIX XKIyTUKO-
Bble, @ TaKXXe cnepmMaTo30ouabl MHOMOKITETOYHbIX XXUBOTHbIX NepenBu-
ratoTCA C MOMOLLbIO XXMy TUKOB.

KnetouHble Bknw4veHusa. B untonnasme otknagbiBalOTCA Takxe
pasnuyHble BewlecTBa — BKIOYEHUS. BKNoYeHMAMMU HasbiBalOTCS
HEMOCTOSIHHbIE CTPYKTYpPbl LMTOMNMNa3Mbl, KOTOPbIE B OTIMYME OT opra-
HOMAOB, TO BO3HMKAIOT, TO MCYE3AOT B NMPOLIECCE XN3HEeAEeATENbHOCTHU
knetkn. OHM noapasgenstTcs Ha Tpoduyeckue (mmrtatenbHble), ce-
KpeTopHble, MUIMEHTHbIE U OCTaTOYHbIE CTPYKTYPbI.

KakoBa oCHOBHasi yHKLNA MUTOXOHOPUIN?
Kakne cyliecTByoT BUabl nnactmuag?

Kakyto pyHKUMIO BbINOMNHSAET B KfieTke nusocoma?
Kakoe ctpoeHne nmeet Bakyona?

pPoON

B npuBegeHHomM Huxe Tabnuue npeacTaBreHbl AaHHble O CTPOEHUU OpraHo-
nooB. CocTaBbTe Napbl C NPaBUbHBIM COMETaHNMEM Ha3BaHUS opraHouada u
€ro CTpoeHusi

1 CocTtaBngetr 30—50 % obuwero A

KrieTouHbIn LeHTp
obbeMa kneTkn

CucTemMa NMnoTHO PacnonOXeHHbIX
2 | MelLoYKOB, COCTOUT U3 Bakyonen b  |Jlnsocoma
M Ny3bIpbKOB

3 Coctout uns KPYNHbIX N MEeJIKnX

s icnx Teney B Komnnekc ronegxm
4 B membGpaHe pacnomnoxeHbl ru-
AponuTUYeckne epmeHThbI r MwToxoHApuA
CocTouT 13 ABYXCIIOMHON MEM-
il
5 ©paHbl, MeMbpaHbl BHYTPEHHErO Mnactuaa

CJ104 Ha3blBakOTCA KpUctamm

6 MembBpaHa BHYTpPEHHEro cnosa Ha-
3blBaeTCHA CTPOMOW

E Bakyonsa
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CTeHka cOCTOUT U3 OeBATU ny4-

7 KOB, MMELWNX N0 TPU MUKPOTPY- X Pubocoma
604KK

g COCT?VIT n3 oqraqueCKmx coeau- 3 Auponnasma-
HEeHNn n conen Tu4yeckasa ceTb

1- 2- | 3| 4 | s 6- 7- 8-

§ 14. Anpo n ero ctpoeHue H

Appo sABNseTCs BaXXHEWWeWNn COCTaBHOW YacTbl KNeTok rpnbos,
pacTeHNN U XMUBOTHbIX. Popma 1 pasmep sapa 3aBUCAT OT POpMbl n
pasmepa KNeToK, a TakXe OT BbINOfHAeMONn umn yHKUMn. OBbIYHO
KNeTKn nMmeroT ogHo a4po0. JInwb oTAeNbHbIE KNEeTKU — KNeTKn neye-
HUW, MbIWL, rybyaToro KOCTHOro BellecTBa ObIBAOT MHOrOSAEPHBLIMM.
AOopo BbINOMNHAET [OBE OCHOBHble yHKUMK: 1) XpaHeHue, BOC-
npousBegeHue n nepegaya m3 NokOSIEHNA B MOKONEHUE reHeTUYeCcKomn
MHdopMauun; 2) perynsauus npoueccoB obmeHa BeLecTB, NpoTeKaro-
WMX B KNeTke.

CTpoeHune n pyHKUMN gapa B pasHble Nepuoabl XXU3HWU KNeTKN Bbl-
BalOT pasfiMyHbiMn. B cocTosiHUM nHTepdassl 54p0 COCTOUT U3 aaep-
HOM 060M04YKN, AAEPHOr0 CoKa, A4pbILLKa M XPOMOCOMBbI.

flpepHaa obonoyka ABycrionHas, COCTOUT U3 HapPy>KHOM N BHYT-
peHHen meMbpaH. HapyxHas sgepHada mMembpaHa nokpbiTa pu-
6ocomamun. BHyTpeHHsIS apepHaa membpaHa rnagkasi. BbipocTbl
Hapy>XHOW ssiaepHON MeMbpaHbl COeQUHSAITCA C KaHanamu aHgonnas-
mMaTuyeckon cetn. ObmeH BewecTB Mexay S4pOM U LMTOonnasmMomn
OCyLLEeCTBSETCA ABYMS MYy TAMM.

Bo-nepBbix, agepHaa obonoyka MpoHM3aHa MHOrOYUCHEHHbI-
MW Nopamu, Yyepes KOoTopblie Nponcxogut obMeH Monekynamu mexay
S0pOM M umToniasmMon. Bo-BTOpbIX, NOCTYNNeHne BeLecTB U3 sgpa
B uMtonnasmy u obpatHO MOXET NPOMCXOAUTb B pesynbraTte oTaene-
HUS BbIPOCTOB U BNAYMBaHUN saepHOM obonoydku. HecmoTps Ha ak-
TUBHbIA OOMEH BellecTBaMn MeXxay S4pOM M LUMTOMNasMon, saepHas
oboro4vka oTrpaHUYMBaEeT codepXXmmoe saapa oT umTonnasmbl, obec-
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neynmBas TeM camMbIiM pasnuMyuns B UX XMMUYECKOM cocTaBe. OTO He-
06xo0aMmMOo Anst HOpMasribHOro OYHKLUMOHUPOBAHUS SOEPHbBIX CTPYKTYP.

B coctaB spgpa BXxooaT s4epHbI COK (Kapuonnasma), Xpoma-
TUH N OOHO WNM HECKONbKO sapbllek. AQepHbli COK XXUBOW KIETKU
npeactaBnseTr cobon reneobpasHytd Maccy, 3anofiHALWY MNpomMe-
XYTKU Mexay saepHbIMU CTpyKTypamn. B cocTtaB ssa4epHOro coka Bxo-
OAT pasnuyHble 6enkn, dbepMeHTbl, CBOBOAHbIE HYKeoTuAbl, aMu-
HOKMCNOTbI, @ TakXe NpoAyKThbl, BblaensieMble U3 aapa B UMTonnasmy.

XpomMocombl (OT rped. «chroma» — okpacka, ueT, ‘soma” —
Teno) — BaXHeWLWwmne CTPYKTYpbl A4pa, OKpaluMBaLWMNECH HEKOTOPbI-
MW Kpacutenamu m oTnuyarowmecsa no opme oT sapblika. Xpoma-
TnH copgepxut OHK, 6enkun n npeacrtaBnser cobon He 3akpyveHHble
B cnupanb WU HEYNSIOTHEHHbIE YYaCTKM XPOMOCOM, KOTOPbIE HEe ryCcTO
OKpalwuBarTCca Kpacutenamu. Takme yy4acTKu XPOMOCOM MMEHYIOTCS
3yXpPOMaTUHOM. [YCTO OKpalLEHHbIE CNMPAaNIM30BaHHbIE Y4aCTKN XPO-
MOCOM HOCSAT Ha3BaHue retepoxpomatuHa. CnupaneBugHble yyacT-
KM XPOMOCOM B FeHETUYECKOM OTHOLLUEHMN HEAKTUBHbI.

B penswwmxca knetkax BCe XPOMOCOMbI CUMbHO CRUpanuayloT-
Csl, yKopadmBaloTcd U npuobpeTtaroT KOMNakTHble pa3mepbl u ¢op-
My. ®opma XpPOMOCOM 3aBUCUT OT MNOSIOXKEHUSA TaK Ha3blBaeMomn
NepBUYHON MNEpPeTAXKKU, UMM LeHTPOMepbl, K KOTOPOW BO BpeMS
OENeHnsa KNeTokK MNPUKPENnATCAa HUTU BepeTeHa aeneHus. B 3aBu-
CUMOCTM OT TOrO, B KAKOW YaCTU XPOMOCOMbI HAaXOAUTCH LleHTpoMepa,
BbIAENATCA TpU TUNa Xxpomocom: 1) paBHonneuyne — metaueHTpude-
ckue; 2) HepaBHonnevne — cybmetaueHTpuyeckue; 3) nanoyvykoBua-
Hble — aKpoLeHTpu4eckme.

N3yyeHne XxpoMOCOM NO3BOMNMIIO YCTAHOBUTL CreaytoLlee.

1. Bo Bcex comatuyeckmx knetTkax noboro pacTMtenbHOro Unm xm-
BOTHOIroO OpraHmama 4mcrio XpoMOCOM O4MHAKOBO.

2. MNonoBble KNeTKM Bcerga coaepxaT BABOE MeHbLUe XPOMOCOM,
Yyem comaTudeckme KneTkm noboro opraHnama.

3. Y BCcex opraHnM3moB, OTHOCSLLUMXCS K OQHOMY BUAY, YMCIO XPO-
MOCOM B KneTKax OAuHaKoBO. YMCI0 XpOMOCOM He 3aBUCUT OT
YPOBHSA OpraHu3aumu n He Bcerga ykasbiBaeT Ha poacteo. Ogu-
HaKoBOE 4YMCMI0 XPOMOCOM MOXeT ObITb Yy O4YeHb Aarnekux apyr
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OT Apyra cucteMaTuyecKuxX rpynmn n MOXeT CUIbHO pa3nnyaTbCcs
y 6mM3kmx no npoucxoxaeHuo Bunaos. Hanpumep, oTHocALwme-
CA K pasnuyHbiM BUAAM U OYeHb Janekum gpyr ot gpyra cucre-
MaTU4YeCKUM rpynnam LnMnaH3e, TapakaH 1 nepel MMerT oau-
HaKoOBOE 4YMCNO XpoMocoM — 48. Y yernoBeka 4YMCno XpOMOCOM
paBHO 46, a y umetouwiero 6onee NnpocTtoe CTPOEHUe casaHa Ux
104, y myxu apo3odunbl — 8 XpOMOCOM.

Takas cneyndrUyHOCTb XPOMOCOMHOro Habopa HasblBaeTcs npa-
BUIOM MOCTOSHCTBA YMCria XPOMOCOM.

COBOKYMNHOCTb KOJNIMYECTBEHHbIX (YMCNO M pa3Mepbl) U KayvecT-
BEHHbIX (dpopmMa) MPM3HAKOB XPOMOCOMHOro Habopa comaTu4ecKon
KNeTKN Ha3blBaeTCs KapUOTUMNOM.

XpoOMOCOMBbI, OANHAKOBbIE MO pa3Mepy U popmMme n HecyLme ogm-
HaKOBbl€ reHbl, Ha3bIBalOTCA FOMOJSIOrMYHbIMU. XPOMOCOMHbIN Habop
COMaTUYEeCKON KIEeTKW, B KOTOPOM Kaxdasi XpOMOCcOMa MMeeT napy,
HOCUT Ha3BaHWe OBOMHOro (Mnv gunnougHoro) n obosHadvaetcs 2n. M3
KaXgown napbl rOMOMOrMYHbIX XPOMOCOM B MOSIOBbIE KNETKN nonagaeT
TONbKO OAHA, NO3TOMY XPOMOCOMHbLIM Habop rameT HasbiBalOT oau-
HapHbIM (MNU ransIouaHbIM).

Mocne 3aBeplleHUs QerieHUst KreTku XPOMOCOMbI Aecnupa-
NU3YITCA, TO eCTb pacKkpy4mBatloTCs, U B aapax obpasoBaBLUMXCA O0-
YEepPHUX KINeTOK CHOBA CTAHOBATCHA BUANUMbIMU TOSIbKO TOHKasa ceTouvka
N 3epHa XxpoMmaTuHa.

fAapbiwko npeacrtaBnset cobor NroTHOe Ternbue, NorpyXeHHoe
B S4epPHbIN COK. SAAPbILLKM MMEKTCA TONbKO B KreTkax B COCTOSHUM
nHTepdasbl, BO BpEMS MUTO3a OHU MCYE3aloT, a Nocne 3aBepLueHUs
AeneHus BO3HMKaKT BHOBb. FAQPbILIKO He SIBNSETCA CaMOCTOATEerb-
HoM cTpykTypon sapa. OHO oBpasyeTcsa BOKPYr ydacTka XPOMOCOMbI,
OTBETCTBEHHOro 3a BO3HUKHOBeHWe pubocomansHon PHK (p-PHK). B
€ero coctaBe cogepXaTtca MHoroymcrieHHble mosiekynbel p-PHK. Kpome
TOro, B sApbillike hopMupyoTca U pnbocoMsbl, KOTopble 3aTeM nepe-
XO0OAT B umtonnasmy. Takmm obpasom, SO0pbILKO— 3MO CKOMIeHuUe
p-PHK u pubocom Ha pa3Hbix cmadusix (popMupo8aHuUsi.
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OT 4ero 3aBuUCAT OpMbI 1 pa3mepbl gapa?

Kakne yHKUMN BBINOMHAET 94p07

KakoBO 4ncrio XxpoMoCcoM B COMaTUYECKUX N NOMOBLIX KreTKax?
PacckaxunTte o CTpoeHUn n yHKLUN SapbILLKa.

§ 15. MNMpokapnoTnyeckue n aykapmoTmuieckue KneTku n

B 3aBUCUMMOCTM OT CTPOEHMSA KNETKM KIIeTOYHble (POpMbl XKU3-
HU pasgendalTcs Ha ABe Oonbluve rpynnbl: NPOKapuoOTbl U dyKapu-
oTbl. K npokapnotam oTHOCATCA BCe BGakTepun, U CUHe-3eneHble BO-
aopocnu (umaHobakTepum), K aykapmoTam — rpubbl, pacTUTenbHbIN U
XXUBOTHbIA MUP.

B cTpoeHun npokapmoTUYECKUX WU 3YKapUOTUYECKUX KITETOK Cy-
LEeCTBYIOT cXoAcTBa M pasnuuusa. Ny Tex, n y apyrux MMerTcs Krne-
ToYHas obonouyka, ymtonnasma, pubOCOMbI, HYKNEWUHOBbLIE KUCIOTbI
AHK n PHK. CnHTe3 6enka B NpoKapnoTUYECKUX N 3YKapMOTUYECKNX
KneTtkax npoucxoamTt B pubocomax. [lepenava HacnenCTBEHHOW WH-
dopmMaLnm N3 NOKOSNIEHUS B MOKONEHME OCYLLECTBNSAETCA C MOMOLLbIO
HYKNEUHOBbLIX KUCIOT. MIMetloTcsl cxoacTBa MU B Pa3MHOXEHUU KIIETOK
nyTem geneHnsa HagBoe, B NUTaHUN U ObIXaHUN.

OCHOBHbIE pasnMunsa NPOKapMOTUHECKUX U YKapUOTUYECKUX KIle-
TOK MPOSABAAIOTCA B Crneaylowem: B OTin4Yme OT KITIETOK NPOKapuoToB,
3yKapuoTUYECKMNE KITIETKM MMEIT 0OpMIIeHHOE S4p0, MUTOXOHOPUM,
uMTOonan3mMaTuU4ecKyto ceTb U Apyrne opraHouabi.

B pas3mMHOXEHUM NPOKApPUOTUYECKUX U IYKApPUOTUYECKUX KIETOK
Takxe HabnwpatTca pas3nuuusa. Knetka NnpokapnoTUYecKUx opraHus-
MOB pa3MHOXaeTcsi OefleHMeM HagBoe, a 3dyKapuoTudeckasl KreTka
aenurtcs nytem MmTto3sa.

CxoacTtea n pasnumuuns HabngarTca U B CTPOEHUM KITETOK dyKa-
PMOTOB: rpMbOB, paCTEHUN U XKUBOTHBLIX. Y rpuboB krneto4yHasa ob6ornou-
Ka COCTOMT M3 XMTMHONoA4OoBHOro BewecTBa, a y pacTeHUn — n3 uen-
nonosbl. B oTnnune ot KNeTok pacTeHun, KNeTkn rpnboB HE MMELT
nnactmna. pubbl nuTatoTca canpoUTHbLIM cnocobom, a pacTeHus —
aBTOTPOMHbLIM.
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Mexay KneTkamu pacTeHU U XKUBOTHbIX TakXe WMeTCs pas-
nnyus. Hanpumep, y pacTteHuit knetovHasi obonoyka CocTouT U3 Lern-
Nono3bl, Y XXUBOTHbIX U3 FMMKOKanukca. B kneTkax pacteHuii umetotcs
nnacTuabl U BaKyosniM, a B XXMBOTHbIX KNeTKax OHM OTCcyTCTBYytOT. Mpun
Pa3MHOXEHUN XMBOTHOW KIETKU NnocepeauHe nnasmaTu4eckon Mem-
OGpaHbl 0bpasyeTcs BOrHyTOCTb, W KneTka genutcsa HaaBoe. Pactu-
TenbHas KneTka AenuTcs HagBoe Gnarogaps nperpage, obpasytoLlen-
csl nocepeauHe KIreTku.

B 4em cocToAT CXOACTBO M pasnmMynsa NPoKapuoTUYECKON N dyKa-
PUOTUYECKOWN KNETKN?

PacckaxuTe o pasnuunsx KneTok rpnbos 1 pacTeHU.
PacckaxuTe 0 pasnuunsx KNneTok pacTeHUN N KMBOTHbIX.

§ 16. ABonoOUMA KNETKN j

Mbl He pacnonaraem AOCTaTOYHbIMM AAHHBIMW O TOM, Kak Ha4u-
Hanacb XM3Hb Ha 3emne unu Korga nosiBunacb nepsas knetka. Oa-
HaKO CYLLECTBYIOT MHOIOYMCIIEHHbIE AOKa3aTenbCTBa, NO3BONAKOLLNE
aenatb NPeanofioKeHUss O TOM, Kak B pesynbraTe pasfiNdHbIX XU-
MUYECKUX U (PU3MYECKUX MPOLECCOB Ha 3emie N OKpyxawuwen ee
atMmocdepe MNOSABUIIUCL NPOCTblE OpraHM4Yeckue BellecTBa. Baaun-
MOLENCTBME 3TUX MPOCTbIX OPraHNYeCcKMx BELeCTB NpuBOAUIIO K 06-
pasoBaHMi0 6GoONee CroXHbIX BELECTB, M3 KOTOPbIX BMNOCEACTBUMU
obpasoBasnacb CTPyKTypa, HasbiBaeMasd HaMu XWU3HbK. HeCOMHEHHO,
XXN3Hb, @ CnefoBaTeNibHO, N KlIeTKa UMEKT CBOK UCTOPUIO PasBUTUS.
CornacHo naneoHTONorM4eckumMm AaHHbIM, NepBbIE NPOKapMOTUYECKNE
KNeTku nosBunuck okono 3,5 mnpa net Hasag. [lonyckaeTtca, 4To ume-
IOLLNE CYLIECTBEHHO CIIOXKHOE CTPOEHME 3JyKapUOTUYECKME KITETKU
npou3oLnM oT npokapuoToB. CylecTBYyeT Uenbin pag rmnotes, oob-
SACHAIOLWMX JaHHOE NPeanoSIoXKeHNe.

MNnortesza cumbuosa. CUMBMO3 — 3TO COXUTENBCTBO ABYX WU
©ornee OpraHM3mMoB, OTHOCALUMXCA K pasfnyHbiM Bugam, Npu KOTO-
POM KaxAabl N3 OPraHM3MoB MU3BJIEKaeT OT COBMECTHOIO NPOXUBaHUA
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nonb3dy Ans cebs. CumbrnoTnyeckne OTHOLIEHUSA, B3aUMHO MNOfe3Hble
Apyr ona gpyra, NpucyLlin W Knetkam, U BHYTPUKIIETOYHbLIM CTPYK-
Typam. Tak, 3eneHass BOOOPOCHb XJfiopensa y4vacTByeT B npoLlecce
doToCUHTE3a B LUUTOMNNA3Me HEKOTOPbIX MHAY30pun U obecnevnBaeT
KNeTKy-«X03sMHa» nutatenbHbiMn BelwecTBamu. CornacHo rmnortese
cumbunosa, aykapmoTuyeckas KreTka nosiBunacb M3 NpoXueawLnx B
cMmburnose KneTok pasnuyHoro Tuna. Mo aTom e rmnoTese MUTOXOH-
ApUM 1 xnoponsacTbl UMET HE3aBUCMMOE MPOUCXOXKOEHME U MNOSI-
BUNUCb KakK NpokKapuoTu4yeckme KneTku. Hanpumep, cuutaeTtcsa, 4To
MWUTOXOHAPUN NPOU3OLLNMN OT aspobHbIX npokapuoToB. CyliecTByeT
npeanonoXexHue, Yto obpasoBaHne aapa cesasaHo ¢ [HK kneTku-«xo-
3AMHa».

MNocne obpasoBaHusa sigpa U3 ero MemopaH BO3HUKNN 3HOOMNAas-
MaTundeckas ceTb, KoMnnekc onbaXxu, a N3 HUX NIM30COMbI U BaKyOJsn.
VimeeTcsa psig apryMeHTOB, JOKa3bIBaOWMX 3T NpeanonoXeHmd. 1o
— Hanunume OJHK n PHK B MuTOXOHOPUSAX N XJioponsiactax, CXOXeCTb
X geneHust ¢ AerneHmnemM npoKapmoTUYEeCKOM KNeTkn u ap.

MNnote3a mHBarmHauumu. CornacHo 3TOW rMnoTese, HEeKoTopble
OpraHensbl 3yKapuoOTUYECKOW KIeTKn obpasoBanucb B pesynbra-
Te UHBarnHaummn (BNAYMBaAHUA B LMTOMSA3My) HapPY>XHOW KNeTo4YHOWU
MemMbpaHbl. [MnoTe3a nHBarnHaumMm o6bACHAET NPOUCXOXKAEHME JyKa-
PUOTUYECKOWN KNETKN U3 O4HON, a HE U3 MHOIMX KneTok. [laHHas runo-
Tes3a nerko oObACHAET BO3HMKHOBEHME XNOPONacToB, MUTOXOHAPWUN
N NapHbIX SAEPHbIX MeMbpaH.

MonureHomHaa runote3a. CornacHoO 3ToM rMnoTtese, dyKapuo-
TUYEeCKne kneTkm obpasoBanncb M3 MNPOKAPUOTUYECKMX KNEeTOK 3a
CYeT pasgeneHns Ux reHoma Ha OTAeNbHble Yy4YacTKW, KoTopble cne-
LManm3nMpoBanunucb Ha BbIMNOSIHEHUN onpedeneHHbIX yHkunn. Mpea-
NONoXeHne O NONIMFrEHOMHOCTU ONKM3KO K OeWCTBUTENBbHOCTU, YTO
noaTBepXKaaeTcss CXOACTBOM MflacTUYECKMX MNpOLEecCcCoB B sape u
umuTonnasme.
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1.| B yem cocTOonT CyLWHOCTb rMnoTe3bl cumonosa?
2.| OB6bACHUTE rMNoTe3y UHBarMHauun.
3.| Kak npoucxoamno obpasoBaHMe 3yKapUOTUYECKUX KIEeTOK COor-
NacHoO NOJSINTEHOMHOW rmnoTese?
4.| Ha ocHoBe npuBeAEHHbIX AaHHbIX YKa)XUTe napbl NpaBUbHbIX
OTBETOB.
1 MMnoTesa A MpOHNKHOBEHNE XNOKUX BELLECTB 4Yepes
WHBarvHauyum MeMbpaHy
2 MnoTtesa 5 NMpOHUKHOBEHME TBEPAbIX BELWECTB 4Yepes
cnmburnosa MembpaHy
3 MNonureHom- B YyacTtme 3eneHbiXx NMrMeHTOB B
Has rmnoTesa doTtocuHTE3E
4 | Xnoponnact r Mnactuabl, MMetoWwme pasnmuHyo okpacky
YyacTByoT B 0O6pa3oBaHue
5 [ Xpomonnact O y P
MOHOCaxapuaoB, Aucaxapuaons
BbigeneHune BelecTB HapyXXy yepes
6 |Jlenkonnact E
MeMmbpaHy
OykapuoTumyeckas kneTka obpasoBanacb
7 | ®aroynTos K ykap P
M3 pasHbIX NPOKapUOTOB
OykapuoTmyeckaa krnetka obpasoBanachb
8 |lMuHounTto3 3 N
3a cYeT BMNSAYMBAHUA KINETOYHOM 000MN0YKM
OykapuoTunyeckas knetka obpasoBasnach
9 | Bk3oumnto3 n 3a cYeT OTAefIbHbIX Y4acTKOB reHomMa npo-
KapUTUYeCKON KIeTKun
1- 2- 3- 4- 5- 6- 7- 8- 9-

§ 17. JlabopaTopHas paboTa 2

VlsyquMe pacTuTenbHbIX U XKUBOTHbIX KINMeTOK C
nomMouwbo MUKPOCKOMNa

Mpubopbl U MaTepuanbl: MUKPOCKOMN, NPeAMEeTHOE U NMOKPOBHOE CTeK-
na, cdounbTpoBanbHas Gymara, anuaepMUC KpacHOro nyka, KneTku Crnuau-
CcTo 06OMNOYKN NOMOCTM pTa YeroBeKka, pacTBOp Moaa, YMcTas Noxka.

4-Brnonorus 9
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1. HabGnopgeHue 3a knetkamm anuagepmuca nyka. 3apucoBka n306-
pPaeHnsa pacTUTENbHOM KITETKW.

2. HabnwgeHwne 3a KneTkamm crnnm3nucTor obonoyku nonocTu pra:

a) NoAroToBbTE YNCThLIE NpeaMeTHOE M NMOKPOBHOE CTekSla U HakanaunTte
Ha cepeAuWHy NpeAMETHOro cTekrna ABe Kannu pacTBopa noaa;

06) OTKpoOMTEe POT M HEeCKONbKO pa3 NpoBeAUTE YNCTON JTIOXKKOW MO BHYT-
pPEHHEN NMOBEPXHOCTU LLEKU, MPUTOTOBLTE Mpenapart n3 B3sToro 0o-
pasua n noHabnwganTe 3a HAIM B MUKPOCKOTT;

B) obpaTuTe BHMMaHME Ha OpPMY KITETKW, FPaHyNspHy0 LuTonnasmy um
A0pPO;

r) onpegenuTte pasnuyns Mexay pacTUTENTbHOM N XXUBOTHOWM KIleTKaMu.

§ 18. JlabopaTopHas pabora 3

HabnwogeHue 3a nnasmonnsom n gennasmosiuaom
B pacwlTeanoﬁ KIneTkKe

KrneTouHbln cok coaepxuT Bonbluoe KONM4yecTBO BOAOPACTBOPMMBbIX
coeauHeHunin. Ecnn Mbl onycTUM KIeTKy B CONeBOW pacTBop, Boga, CO-
Jepxalwancs B KfieTke, Ha4YHeT BbIXOAUTb U3 Hee. [1pu 3TOM KneTka Hau-
HeT TepsiTb CBOI YMNPYrocTb, N KIieToyHas obonoyka HayHeT NOCTENEeHHO
MOPLLNTLCSA. DTO ABMEHNe Ha3blBaeTcd nrnasmMonu3om. Ecnu kneTky cHo-
Ba MOMECTUTb B YUCTYI BOAYy, oHa OobpeTeT npexHee COCTOAHME, TO eCTb
npousonaeT siBfieHne gensiaamornusa.

Mpubopbl n maTepuanbl: KpacHbI nyk, 1 mn pacteopa NaCl, mukpo-
CKOM, MOKPOBHOE M NpeaMeTHOe CcTekna, NUHUeT.

C nomMoLblo OCTPOro HOXa BbIpeXbTe KYCOYKW annaepmMmuca anogeu
pasmepom 3x4 mm. OTaenuTe Ux NUHUETOM W OMyCTUTE B Kanso BOAbl Ha
npeaMeTHOM cTekrie. 3akporTe NOKPOBHbIM CTEKNOM M noHabniopgante B
MUKpockon. Hapucynte nsobpaxeHue KneTku.

HakananTe Ha oOHY CTOPOHY NpeAMeTHOro cTekna oAHy Kanmkwo
pacTtBopa NoBapeHHOW COfuv, NOMECTUTE B HEro anMaepMmc U HakpounTe
NOKpoBHbIM cTeknom. Ocywute BoAYy W3-No4 MNOKPOBHOro cTekna
dunbrpoBanbHon Oymaron. Yepes 5—7 MUHYT KrneToyHasa CTEHKa HadHeT
cyxaTbCs U MopwnTbes. Nponsonget ssneHne nnasmonmnaa.

3amMeHUTe pacTBOp NOBapeHHOW COMW Ha NpegMeTHOM CTekne, Kak
yKasblBanochb Bbllle, YNCTOM BoAon. Yepe3 5—7 MUHYT KneTka BepHETCH B
npexxHee COCTOAHME. DTO CBA3AHO C SIBJIEHMEM AennasmMonnaa.
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X1MUYecKne OCHOBbI XKU3HEHHbIX
npoueccoB

..!J OpraHuyeckue coeauHeHUs B
cocTaBe KNneTku

i ;} O6MeH BelLecTB NpMBpaLLeHue 3Hep-

rMu B KneTtkax

c

Maea IV XMMUYECKUME OCHOBbI XXU3HEHHbIX MPOLIECCOB

Havyano Ownonornyeckon 3BOMNKOLMM CBA3AHO C MNOSIBNEHWEM Ha
3emMne KNeTo4vHbIX POpM XN3HW. Bce kneTku Hes3aBuUCMMO OT TOro,
COCTaBIIAT JIN OHU OTAENbHbIA UMW LEeNOCTHLIN OpraHu3mM Unm Tosb-
KO OOHYy KaKyk-rnnbo ero 4actb, XapakTepusylTcsa oblien ons Bcex
KNeToK COBOKYMNHOCTbIO MPU3HAKOB N CBONCTB. YYeHble Hallen CTpaHbl
BHOCAT 60nbLUON BKNaj B U3yYeHME XMMUYECKOrO COCTaBa KIIeTKU U
npoTekawLwWwmnx B HEN XMMUYECKNX NpoLeccoB. MccrnegoBaHna akage-
mukoB A.Typakynoea, b.TawumyxamenoBa n nx y4eHukoB B 3Ton obna-
CTU NOSy4Ynnu npmusHaHne BO BCeM Mupe.

§ 19. XnmMmuyecknim coctaB KNeTKun D
. A .

B coctaB kneTtku BXOoOUT OKOJNO 70 XUMWYECKUX INEeMEHTOB,
BCTpeyYalLwmnxca B HexumBon npupoge. Mx yacto HasbiBaoT 6Gmo-
anemeHTamMu. 9TO — OAHO W3 AoKa3aTenbCTB OOLIHOCTM XMBOW U
HexuBon npupogbl. OOHAKoO COOTHOLUIEHWE XUMWYECKUX ISIEMEHTOB
XVBOW U HEXMBOW Npupodbl 6biBaeT pasnuyHbiM. B 3aBucumocTtu ot
KonnyecTBa BXOASLLUMX B COCTaAB XMBOMO OpraHM3amMa XMMUYECKUX are-
MEHTOB UX BbIOENSAKT B HECKOMbKO rpynn. OTO MakpoanemeHTbl (S,
O, H, N, P, C, K, Na, Ca, Mg, CI, Fe) n mukpoanemeHTtbl (Zn, Cu, I,
F, Co, Mo, Sr, Mn, B). Okono 98 % maccbl kneTkun obpasyloT yeTbipe
arieMeHTa: BOO4OpOAd, KUCMopoAd, yrrnepoa v a3oT. JTO rMnaBHble KOM-
NOHEHTbl BCEX OpraHMYeckux coeguvHeHun. Kpome TOro, B CcoOcCTa-
Be BGuornormyeckmx nonumepoB (OT rped. «poly» — MHOro m «meros»
— YacTb) — OGEenKkoB U HYKMEeMHOBbIX KUCNOT — BCTpeYalTca cepa
n coccop. Kanun, HaTpuin, Kanbuuid, MarHWin, xeneso U Xnop B cCOCTaBe
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knetkn coctaBnaoT 1,9 %. Kaxablh U3 HUX BBLIMONHAET B KIeTKe BaX-
Hyto pyHKkuuto. Hanpumep, Na, K n Cl obecneumBaoT npoxoxaeHue
yepe3 MeMOpaHbl KIEeTKM pasfnnyHbiX BelecTB. [NpoBeaeHune uMm-
nynbca No HEPBHbIM BOSIOKHAM TaKXe OCYLECTBISETCA C NOMOLLbIO
aTnx anemeHToB. Ca n P yyacTByloT B 0O6pa3oBaHMN KOCTHbIX TKaHEN,
obecneuymBasa nx npovHoctb. Kpome toro, Ca — oagmH n3 akTtopos,
obecneymBaronx HOpMarbHYK CBEPTbIBAEMOCTb KPOBU. OfEMEHT
Fe BxoauT B cocTtaB Genka 3puUTpouMToB — remornodbuHa, KoTopbin
yyacTByeT B NEPEHOCE KMcnopoga OT Nerkux K TkaHsam. U, HakoHel,
Mg BxoguT B cocTaB xnopodunsa — nUrMeHTa, y4yacTBylLlero B
¢dOTOCHMHTE3€E pacTUTESNbHbIX KIIETOK, @ Y XXMBOTHbIX — B COCTaB 6uo-
norn4yeckoro katanmaartopa, obecnevmBaroLLero yckopeHme 6Moxmmm-
YeCcKux peakumn. Bce ocTtanbHble aneMeHTbl (UWMHK, Meab, noa, gTop,
kobanbT, mapraHeu, monubaeH, 6op v Ap.) BCTpe4yawTca B KneT-
K€ B O4YeHb HE3Ha4YUTENbHbIX KONMMYECTBAX, COCTABMIAA NULLb OKONO
0,02 % wmaccbl knetku. [Mo3TOMYy UX Ha3biBalOT MMUKpPO3NeMeHTa-
MU. OHM BXOOSAT B COCTaB BELLECTB C BbICOKOW OMONOrM4yeckom ak-
TUBHOCTbIO — FOPMOHOB, (PEepPMEHTOB U BUTaMUHOB. Hanpumep, nopg
COOEPXUTCA B COCTaBe TUPOKCMHA — ropMoHa, BblpabaTbiBaeMoro
LWMTOBUOHOWN >Xene3on. HepgoctaTok noga npuBOAUT K YMEHbLUEHUIO
BblpabOTKN TUPOKCUHA, BCNEOACTBME YEro BO3HMKAET rMNOMYHKLUUSA
»xenesbl U passmBaeTca 3abonesaHne — 306. LIMHK BxoAUT B cocTaB
uenoro psga epMeHTOB, NOBbILLAET aKTUBHOCTb NOJSIOBbIX FTOPMOHOB.
KoBGanbT — Heobxoammbin COCTaBHOW 3aneMeHT BuTtamumHa B, koTo-
pbi UMEET BaXKHOE 3Ha4YeHne B KpOBOOOpa3oBaHUM.

12?

-_—

Y10 OTHOCUTCA K MakpoarieMeHTam?

2. | B kakmx npoueccax, npoTekawlux B KIeTKe, y4acTBYIOT Mak-
pPO3NeMEHTbI?

3. | B cocTtaB 4yero BxogAaAT MoA, UMHK U KOBanbT M KakoBO UX 3Ha-
yeHne?

4.| Ha ocHOoBe npuBEOEHHbIX OaHHbIX YKaXuTe npaBuUilbHble co4e-
TaHUS XUMUYECKNX SNIEMEHTOB N UX CBONCTB.
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1 C,H, O, N A YyacTtByeT B KpoBOOGpa3zoBaHum
2 Na, K, CI ) YyacTtByeT B 06pasoBaHumM TUPOKCUHA
3 Ca, P B MNoBbIlWAET akTUBHOCTb MOMOBbIX
ropMOHOB
4 Fe r YyacTtByeT B pOoTOCUHTE3E
5 Mg 0 YyacTByeT B TpaHcnopTe Kucnopoaa
6 7 E YyactByeT B 06pa3oBaHUU KOCTHbIX
n TKaHewn
7 | w ObecneynBaeT NPOHUKHOBEHME BELLECTB
yepe3 membpaHy
8 c 3 BxognT B cocTaB Bcex OpraHM4eckux
o coeauHeHunn
1- 2- | s 4- 5- 6- 7- 8-

§ 20. Bopa n HeopraHuyeckue
BellecTBa, BXxoAsilne B COCTaB KIeTKU

Booa — camoe pacnpocTpaHEHHOE B NPUPOAE U XUBbIX OpraHmns-
Max HeopraHmyeckoe BellecTBO. Yem Oonblue BoAbl B KIETKax, TeM
aKTMBHee ee Xu3HepeatenbHocTb. CoaepxaHne BOAbl B Pa3fiNyHbIX
KneTkax koneodnetcs B LUMPOKUX Mnpedenax. Hanpumep, B kneTtkax
amanu 3y6oB Boabl okono 10 %, B pacTuUTeNbHbIX KneTkax — bonee
90 %. B ObIiCTpopacTyLmnX KNeTkax YeroBeka U XXUBOTHbIX COAEPXNT-
csa no4tn 95 % Boabl. CpeaHee coaepxxaHue BOAbl B MHOTOKNETOYHbIX
opraHmnamax coctasnset 80 %.

Ponb Boabl B kKneTkax o4eHb Benuka. dnsnyeckne cBomcTaea Knet-
Ku — o6bem, ynpyroctb — 3aBUCAT OT BOAbIl. [1115 )XKNBbIX OpraHn3mMoB
BOoAa sIBNSETCs He TONbKO HEOOXOAMMOIM COCTaBHOM YacTbio UX Kne-
TOK, HO 1 cpegon obutaHus. PyHKLMM BOObl BO MHOTOM OnpeaensitoT-
CSl ee XMMUYECKUMUN N PU3NYECKMMN CBOMCTBaAMU. OTU CBOWCTBA 3a-
BUCAT OT pasMepa MOJEKyn BOAbl, UX MONsipu3aymm n cnocobHoCTU
obpas3oBbiBaTh Mexay cobor BogopoaHble CBA3MN.
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Moo nonsipusaumen NoHMMaeTCcsl HEpaBHOMEpPHOE pacnpenene-
HUe 3aps40B B MOSiekyrne.

Ecnn oguH KoHew Monekynbl BOAbl MMeeT crabbli NONOXu-
TenbHbIN 3apad, TO OPYron — oTpuuartenbHbln. Takaa monekyna
HasblBaeTcss punonieM. B pesynbrate NPUTSXXEHUA K 31EeKTPOOoT-
puuaTenbHbiM aTOMaM KUCOpoAa 3NeKTPOHOB aToMa Bogopoaa ume-
€T MeCTO 3fiekTpocTaTudyeckoe B3aMMOLENCTBUE, U MOSEKYNbl BOAbI
Kak Obl «npumMmbikatoT» apyr K apyry (puc. 20). Takoe B3aumogencrTasune
06bI4HO HaMHoro cnabee, YemM MOHHbIE CBA3W, U Ha3blBAeTCAd BOAO-
poAHbIMU cBA3AMU. Boaoa aBnsetca xopowunm pactBoputenem ans
NnonspM3oBaHHbIX BeLlecTB. B kadecTBe pacTBopuTens oHa obecneun-
BaeT pacLyensieHne BeWeCTB KITETKN.

Booa nmeeTt BaXkHOE 3HA4YEHME U KaK YNCTO XMMUYECKOEe coeaunHe-
Hue. oa BO3oencTBMEM HEKOTOPbIX KaTanm3aTopoB OHa BCTynaeT B
peakuuo rmaponunsa, Npu KOTopon K cBOOGOAHbLIM BaneHTHOCTSM pas-
NUYHbIX Mofekyn npucoeguHsatotTcea rpynnel OH- n H* Boabl. B pesynb-
TaTe obpasyeTcs HOBOE BELWECTBO C HOBbIMW CBONCTBaAMM.

MuHepanbHble conu. bonblasa YacTb HEOpPraHMYeCKNX BELEeCTB
KNeTKn BCTpeyaeTcs B BUAe conenm — nmbo B COCTOSSHUM MOHOB, NGO
B BUAE TBeEPAbIX HEpacTBOpUMbIX conen. Cpeam nMoHoB 6onbLLOEe 3Ha-
yeHne umetoT conm K, Na*, Ca?*, obecneumnBarowme Takoe BaKHoe
ANS XXUBbIX OPraHM3MOB CBOWCTBO, Kak pasgpaXMMocTb. OT KOHLEH-
Tpauuun conen BHYTPU KNETKN 3aBUCAT BydepHble CBONCTBA KNETKN.

Cxema obpa3oeaHusi
XumMuyeckux ceszel
mexdy dunosisiMu 800bI
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BycdepHOCTbIO Ha3biBalOT CMOCOOHOCTL KIETKM NoaaepXuBaTb
crnaboLlenoyHyo peakumio CBOEro COAEepXMMOro Ha CcTabusibHOM
ypoBHe. BHyTpu kneTkn 6yepHocTb obecneynBaeTcs rmaBHbiM obpa-
3om aHnoHamu H,PO,~ n HPO,*~. Bo BHEKNETOYHOM NOKOCTU 1 KPOBM
pornb B6ycpepa urpatot H,CO, n HCO,".

AHWNOHBLI crabblX KUCIMOT 1 cnabbix Wernoven cBs3biBalOT MOHbI BO-
popoaa (H*) n rmgpokcun-mnonbl (OH-), 6narogapa yemy 6ydepHOCTb
BHYTPUKNETOYHOM cpenbl, TO ecTb pH, NpakTuyeckn He n3MmeHsaeTcs.
OcHoBHast yactb Ca u P BxoguT B CcOCTaB KOCTHbIX TKaHEW B Buae
CNOXHOro docdOPHOKMUCIIOro Kanbuusa n kapboHaTta Kanbuus.

1.| OT Kakux CBOWCTB BOAbl 3aBUCUT ee DUoNornyeckoe saHayeHmne?
2.| KakoBo 3Ha4yeHuMe Boabl B Ka4eCTBe pacTBopuTens?

3. | Kakne muHepanbHble conu 6onee BCero BCTpeyarTCsa B COCTaBe
>KMBbIX OpraHn3mMoB?

YkaxunTe, Kakume (*)yHKLl,VIVI BbIMOJTHAKOT NpuBeaeHHbIE B Tabnuue

BellecTBa.

1 H, O A YyacTByeT B KpOBOOOpasoBaHUU

2 K+ Na* Caz* 5 Ob6ecneuunBaet 6ydepHOCTb

T BHYTPW KIETKN
3 H, PO, , PO%* B O0OpasyeT KOCTHYI0 TKaHb
4 Ca, P r O6ecneunBaeT pa3gpaKMMocCTb
_ . Obecne4vnBaeT 6ydepHOCTb BHe

5 OH. H A KNneTKku

6 | H,CO, HCO; E | YuacteyeT B oTOCHHTE3E
MNpucoeounHsieTca kK cBOOGOAHBIM

7 Co X BaNEeHTHOCTSAM pasfinyHbIX
MoreKky”n

8 Mg 3 PacTtBopsieT BellecTBa

1- 2- 3- 4- 5- | 6 | 7- | 8-
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§ 21. Buomonekynbl |

OpraHunyeckne coegunHeHuss coctaBnaT B cpegHem 20—30%
MaccChbl KNneTKu XXnsoro opraHmama. OHM npeacTaBnaoT cobon pasnuy-
Hble BellecTBa ¢ 60NbLION N Manon MOSIEKYNSAPHON Maccon 1 Ha3blBa-
toTCs1 BUoMonekynamu. [pocTbie opraHn4eckme CoeanHeEHNsa ¢ Manon
MOSeKyrnon HasblBalOTC MOHOMepamMu. bonbuwoe 4ymcro MoOHome-
pOB, COeAMHEHHbIX APYr C Apyrom, obpasyeT oyeHb Bonblune morne-
KyIbl, KOTOpbl€ Ha3blBAlOTCA MaKpoOMoOrieKynamMmu, Uam noriumepamMm.
B coctaBe Bcex XuBbIX OpraHM3MOB BCTpPeYalTCS B OCHOBHOM Y€Tbl-
pe BUAa opraHM4yeckMx MakpOMONEKYNApHbIX COEAUHEHUI: YrNeBoabl,
Benkun, HyKIeMHOBbIE KUCNOTbl U Nunuabl. benkn, HykKNenHoBble KUCMO-
Tbl U YINEBOAbI Ha3blBalOTCA GMONoONMMMepaMmn, Tak Kak OHMU COCTOAT
N3 MOHOIMOJSIMMEPOB CXOXEro CTPOEHUS, TO €CTb aMUHOKUCIIOT, HyKIe-
OTMOOB N MOHOCaxapuaoB. VIckntoyeHne CocTaBnaT Nunuabl.

Kaxgbln xuBown opraHu3am obnagaet cnocobHOCTbio 06pas3oBbI-
BaTb HAa OCHOBE MOHOMEPOB TOSIbKO €My MpucyLune dmnononmmepsi.
Buononnmepsbl BbIMOMHAKT B XXMBbIX OpraHn3mMax pasfiuyHble OyHK-
umn. Ix MOXXHO pasgenuTtb Ha Tpu rpynnbl. [NepByto rpynny npeacraB-
NAT CTPYKTypooOpa3syrwme Onmononimmepbl, KOTOpbIE COCTOAT M3
nonuvcaxapugoB M HeEKOTopbiX BenkoB. Btopas rpynna — ato 6uono-
numMepsbl, BbINOMHALLWME Buonorndeckme yHKUUK, Hanpumep, Karta-
NUTUYECKYIO UM TPAHCMOPTHYK. B Hee BXOAAT B OCHOBHOM Benku.
TpeTbs rpynna — HOpMaLUOHHbIEe NOIMMEpPbI, XpaHaLwme nHgpop-
Mauuto, B HEE BXOAAT HYKITIEMHOBBIE KUCIOTbI.

BaxHenwme n3 HUX — BENKM U HYKNEenHOBbIE KMUCNOTbI. YrneBo-
Obl N IMNUAabl NpeacTaBnaoT cobon Guomonekynbl, obecnevnsatowme
aHepruen knetky. OcTaHOBUMCS OTAENbHO HA CTPOEHMN U BbINOSMHSAE-
MbIX PYHKUMAX Buomonekyn. OHM urpatoT peLlarolyo pofib BO BCEX
npoueccax Xn3HeaesaTeNbHOCTH.

BmecTe ¢ Tem B kneTkax BCTpe4yaeTca psf OpraHM4Yeckux coegm-
HEHUN C MaribiMU MOJSIEKYNaMn — rOPMOHbI, MUITMEHTbI, caxap, aMUHO-
KUCNOTbI, HYKNeoTuabl n Ap. B pas3nunyHbix TMNax KIeToOK CoO4epXuTcs
HEOOMHAKOBOE KONMYECTBO OpraHuyeckmx coeguvHeHun. Hanpumep,
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B PacCTUTEJIbHbIX KJi€TKaxX MHOro yrrnesonoB, HanpoTuB, B XMBOTHbIX
KneTtkax MHoro 6enka. HesaBucMMO OT TUNa KNeTKn coaepXxawuneca B
Hen opraHn4yeckme BellecTBa BbIMOJTHAKT CXOXNe C*)yHKLlI/IM.

1. | Kakme BellecTBa HasbiBatoTCA BmMomonekynamm?

2. | Kakne coegumHeHuns BxogaT B buononmmepbl?

3. | Kakne manbie opraHmdeckme coeguvHEHUsi BCTpeyarTcs B KNeT-
Kax?

1. | YkaxuTte rpynnbl 6I/IOI'IOJ'II/IMepOB B XXMBbIX OpraHn3max.
2. | YkaxuTte opraHn4yeckmne coeguHeHunad, npucywmne pactuTeribHbIM
N XKXUBOTHbIM OpraHn3amMam.

§ 22. YrneBoabl F

YrneBoabl — LUMPOKO pacrnpoCTpaHEeHHbIE B NpUpoae opraHuyec-
Kne coeanHeHus c obuen dpopmynon C (H,O) . MNoasneHne TepmuHa
«yrneBoa» CBA3aHO C TeM, YTO y 6ONbLIMHCTBA 3TUX COeAVNHEHUI BO-
A0pOoA4 U KUCIIOPO HaXoOATCH, Kak NpaBurio, B TEX e COOTHOLUEHUSAX,
4YTO N B MONEeKysie BoAbl.

YrneBoAbl MMEKT Ba)XHOE 3HAYEHNE B KU3HWU XXUBbIX OPraHN3MoB,
yyacTByss B obGpasoBaHuUM OGEnkoB, HYKNEWHOBbLIX KUCMOT U >XUPOB.
MHorve yrneBoabl HakanmnMBalTCA B pacTEeHUsX B KadyecTBe 3anac-
HbIX BelwlecTB. Tak, BOJIOKHO Xnon4aTHMKa U Kopa pacTeHus keHada
COCTOAT M3 nonmcaxapuga, HasbiBaeMoro uenstorno3on. Kpaxman xe
HakannmBaeTCs B KayecTBe 3anacHoro BellecTBa B KOpHennogax u
KNyBGHAX pacTeHun, a TakXke B CEMEHax 3epHOBbIX KynbTyp. B xuBoT-
HbIX KIleTKax KONMYecTBO YrneBOJOB HEBENWKO U cocTasBndeTr 1—2,
mHorgaa 5 % (B kneTkax nedeHn n mbiwy). Hanbonee 6oraTbl yrneso-
AaMU pacTUTENbHbIE KNETKU, rae UX cogepXaHme B HEKOTOPbIX Cry4a-
ax gocturaet 95% cyxom macchbl (B XSTONKOBOM BOJSIOKHE).

YrneBoabl OeNATCA Ha ABa Buaa: NpPoCTble U CrnoXxHble. [pocTbie
yrnesobl — MOHocaxapuabl. CNoXHble yrneBoabl — nosiucaxapu-
abl.

MoHocaxapuabl. HaszBaHus MoHOcaxapuaoB OKaH4YMBaKOTCA Ha
‘03a”. KopHem cnoBa cnyxat 4ncrno atomoB yrnepoga (C) n kakoe-nu-
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00 cBOMCTBO MOHOCaxapuga. Takum obpasom, ecrnim B cocTaBe MO-
nekynsl MOHOCaxapuga Tpu aToma yrnepoga, To OH HOCUT Ha3BaHue
Tpuo3a, ecnun YyeTblpe aTtoMma — TeTpo3a, €CliM NATb aTOMOB — MEH-
TO3a, ecnu LwecTb atoMoB — rekto3a u T1.4. Camble pacnpocTpa-
HEHHble MOHOCcaxapuabl — rnKo3a (BUHOrpagHbln caxap) n pykTo-
3a (cbpykToBbI caxap). Coaoep)kaHue rmKo3bl B KPOBU COCTaBnseT
0,1 — 0,12 %. OHa BXxoAuT B COCTaB MHOIMX AucaxapvaoB 1 nonucaxa-
puaoB. NMpumepoM NEHTO3 MOTYT CAYXUTb pnbo3a n ge3okcnpndoasa.

Monucaxapuabl. CoeanHeHUs, B MoOMeKyrne KOTopbix ob6beau-
HAKOTCA OBa MOHOcCaxapuga, HasbiBalTcs gucaxapugamu. [Mpume-
pOM OucaxapuioB SIBASAKOTCS caxapo3a (caxap caxapHOW CBeKnbl),
ManbTo3a (Caxap 3epHa), nakto3a (MosfiouHbIM caxap). OguH n3 guca-
XapmgoB — caxap, T.e. caxapo3a. Caxapo3a cOCTOUT U3 O4HOW Mone-
KyInbl [MOKO3bl 1 OOHOW MONEKYnbl (OPYKTO3bl, JTAaKTO3a COCTOUT N3 04-
HOW MOJIEKYIbl FMIOKO3bl M OAHOM MOJIEKYSbl FranakTo3bl.

CambiMn pacnpoCTpaHeHHbIMU Cpeau nonvcaxapugoB ABMSAOTCA
Kpaxman (B pacTteHuax), rmukoreH (y >XMBOTHbIX) WU Lennnosa. Xnon-
KOBO€ BOJIOKHO MPaKTU4YeCKM COCTOUT M3 YMCTOW Lenmntonosbl. MoHo-
MepOM 3TUX MOHOCaxapuaoB ABAAETCS rIKo3a.

3HayeHue yrneBoaoB. B xuBbix opraHnamax nonmcaxapuibl Bbi-
NOMHAKT ABE OCHOBHble DYHKLIMN: CTPOUTENBHYIO U SHEPreTU4ecKkyto.
Hanpumep, uennionosa y4yacteyeT B 00pa3oBaHUM CTEHOK pacTUTENb-
HbIX KNeToK. MIMeloLlee CNoXHOEe CTPOEeHME XUTUHOBOE BELLLECTBO BXO-
OUT B COCTaB HapPY>XHOro CKeneta YSIeHUCTOHOrMX. XUTUH BCTpeYvaeTcs
TakXXe B KneTkax rpnbos.

YrneBoabl SBASTCA OCHOBHbIM MCTOYHUKOM 3HEpruu B kretke. B
npouecce okucneHmnsa 1 r yrnmeesogoB ocBoboxgaetca 17,6 k[x aHep-
rmn. Kpaxman y pacTeHUn U rMUKOreH Yy XMBOTHbIX, Hakannneasacb B
KneTkax, Cny>aT 3HepreTu4eckum pe3epBom.

OTKyna npoucxoauT Ha3BaHue “yrneson’?

Kakue yrnesoabl cogepxaTtcs B KIeTke?

Ha kakue Bnabl genartcs yrnesoabl?

Kakyto pyHKLMIO BBINOMHAKT YreBoabl B opraHname?
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1. | O6bACHMTE CTpOEHNE 1 CBONCTBA MOHOCaxapuaos.
2. | '3 yero nonyyatoTt caxaposy?
3. | PewnTe cnegyownii npumep.

Ecnn yyeHnk 9 knacca notpebnsaetr B cyTkm 450 r yrneBoaos,
CKOJTIbKO KUITOXKYNEW N KUSTOKarnopun 3HEprum BblaensieTcsa npu pac-
LenneHnm 3Toro KonmyecTea yrrinesoaoB?

§ 23. Jlunuabl P

OpraHuyeckne coefuvHeHWsi, He pacTBOpMMblE B BoAe, Hasbl-
BalOTCH nunugamu, unum xmpamu. OHu oTnmyaroTcs 6onblunM pasHo-
obpasnem. Cpean Hux Gonee pacrnpocTpaHeHbl NpOoCTbie NUNuAbI
— HeuTpanbHble Xupbl. HenTpanbHble NUANAbl )XUBOTHbIX KINETOK Ha-
3blBAlOTCA XUpaMU, a NUNUabl pacTUTENbHbIX KIETOK — MacramMmu.
Mpu 0Bbl4HBIX TEMNEpaTypax Macna Haxo4aTCs B XXUAKOM COCTOSIHUMN.

OcHoBHasi YHKLNSA XXUPOB B KMNeTKe NposiBNSEeTCS B TOM, YTO, Ha-
KannueascChb B KNeTKax, OHW Cry>aT 3anacHbIM UCTOYHUKOM 3HEPruu.
KanopuinHocTb xupoB B 1,5—2,0 pasa Bbiwe, YyeMm y yrrnesogos. B pe-
3ynbraTe NonHoro paciwenneHna 1 rxupa ocsoboxpgaetcs 38,9 kx
aHepruun. CopepxxaHue xupa B kretke konebnetca ot 5 go 15 %, B
KneTkax >XnMpoBoK TkaHu ero konuyectso gocturaet 90 %. B opraHmns-
Me XXWBOTHBbIX, BNagarmLmx B 3UMHIOI0 CMSYKY, HaKanmBaeTCcs N3nuLl-
Hee konuyecTBo Xupa. OTknaabliBasiCb B NOAKOXHOW XXUPOBOW TKaHU
NMO3BOHOYHbIX XVUBOTHbIX, XUP BbIMNOSTHAET PYHKLUNIO TennomnsonaTopa.
OgHuM 13 BewecTB, BbIOENSAIOWMXCSA NMPU pacLLenneHnmn XXMpos, aBrs-
etcsa Boga. Npu okucneHunn 1 kr xmnpa obpasyetca 1,1 n sBogbl. Ata Me-
Tabonnyeckaa Boaa KpariHe BaXkHa AN NYCTbIHHbIX XXUBOTHbIX. XKup,
Hakannmeaembl B ropbe BepbNOAOB, CryXuT (Kak owmnboYyHO npu-
HATO cYUTaTb) HE NCTOYHUKOM 3HEPruu, a UCTOYHMKOM BOoAbl. B 6onb-
LLIMX KONMYecTBax NUNuUabl HakanianmBawTCA U B CEMEHax pacTeHun. B
KayecTBe npuMepa MacliM4HbIX KyINbTYp MOXHO NpUBECTU pacTeHUs
NoACOSIHeYHMKa, NbHa, XfionyaTHWKa, coun, cadropa v ap. Ewe ogHum
npeacraBuTenem MNpocTbiX NIUNUAOB SABMASETCS BOCK. OTO BeLLEeCTBO
BbINOMNHSAET Y pacTEHNN U XUBOTHbIX BOAOOTTaNKMBAKOLLYO PYHKLMIO.
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M3 BoCcka nyenbl CTPOAT CBOM COTbl. B xummnyecknin coctaB npocTbiX
NUNNOOB BXOAAT MMULEPVH U XXUPHbIE KACMOTbI.

CnoxHble NUnNuAbl TakXke nrpatoT 60MbLUy0 posb B KIETKaX Xu-
BblX OpraHn3moB. B cocTaB CMOXHbIX NUAMAOB, KpOMe rnuuepuHa
N JKUPHbIX KUCMOT, BXOOAT OOMNOMHUTENbHble coeauHeHusa. OpHu-
MW N3 HUX ABRAKTCA doconunubl, BXoasduwMe B COCTaB KIeTou-
HbIX MeMbpaH. docdonunuabl UMEKT Ba)XHOe 3HayeHue npu o6-
pasoBaHnn mMembpaH. CoeauHsasacb ¢ 6enkamu, nunuabl obpasytoT
FIUNONPOTEUHbI, KOTOPbIE BbINOMHAT TPAHCNOPTHYIO WU CTpoOu-
TenbHY YHKUMN.

K CRoOXHbIM nunuaam OTHOCATCA U FAUKONMUNuAbl, BCTpeYalo-
lnecs B cOCTaBe KNeTouyHbix MembpaH. Jlunngamm gasnsertcsa eue
ofHa rpynna BewectB — ctepouabl. OHM LLUMPOKO pacnpocTpaHeHbl
B PaCTUTENbHbIX N XXMBOTHbLIX OpraHn3max, K Yucny ux npuHagnexar
OpraHmyeckme KMCNoTbl U UX COMW, CTepouabl, NOMOBblE FOPMOHbI,
BUTaMMHBbI, XOfiecTeposi n Ap. T NUNnabl y4acTBYIOT B LeroM psae
BaXKHENLIMX PNINOSTOTUYECKNX N DNOXUMUNYECKNX NPOLIECCOB.

Kakune coeanHeHuns HasbiBalOTCA nunuaammn?

Kakune pyHKUUKN BBINOSTHAIOT XKUPbI B KNETKe?

Ha kakue Bnabl pasgensiTcs nunuabl?

MpvBeanTe NpUMepbl NPOCTbLIX U CIIOXHbLIX NUNNOO0B.

N

1. | I3 kaknx BeLLecTB COCTOAT NMNNAbI MO XMMUYECKOWN CTPYKTYpe?
2.| CpaBHUTE CBOMCTBA NPOCTbIX U CIOXHbIX MMNMA0B.

CyTouyHas Hopma noTpebrneHusa XMpOB B pauMOHe NUTaHUA 4e-
noseka coctaBnset 80-110 r. Ecnn 16-neTHMA yyeHuK noTpebnser
B CYTKM BMecTe C nuuwen 95 1 xupa, CKONbKO KUIOKanopum n Kuno-
O)KOYINen 3Heprun BblAensieTcsa B pesynbraTe NOMHOro pacluenneHuns
3TOro KonunyecTtea xumpa?

§ 24. bBenkn n aMMHOKUCTOTbI I\I

Cpeaun opraHUYeckux BELLECTB KNeTKn Gernku 3aHumMaroT nepBoe
MECTO KaK Mo KONUYECTBY, Tak U MO 3HadyeHuo. benkn — 310 BbICO-



PASIEN NI | XVMWYECKVE OCHOBbI KV3HEHHbIX MPOLECCOB [ 61 |

KOMOJIEKYNSAPHbIE KOMSIONAHbIE COEAMHEHUS, COCTOAWMnE U3 aMu-
HokucnoT. [Mpu rmgponmn3e OHW pacwennisalTca Ha aMUHOKUCIOTLI.
AnemMeHTHbIN cocTas 6enkos npeactasneH yrnepogom (50-54 %), so-
nopoaom (6,5—7,3 %), kucnopogom (21-23 %), azotom (16 %) n cepon
(0,5 %). Horga B HMX BcTpevaeTca u hocdop.

Benku oTnnyaloTcs OT APYrux OpraHN4Yeckux COeauHEHUN B KneT-
Ke BbICOKOMW MOJSIEKYNAPHOM Maccon U codepXaHuem B CcOcTaBe aTo-
MOB a3oTa.

CtpoeHue OGenkoB. benkum — camble crnoXxHble cpegun opra-
HUYeckux coegmnHeHnin. OHM OTHOCATCSK K rpynne nonumepos. Mone-
Kyna nonvmepa npeacraBnsdeT cobon uenb, COCTOALLYI0 N3 psiga nos-
TOPSIOLMNXCA OTHOCUTEMBHO NPOCTbIX MOHOMepoB. Ecnin 0603HaunTH
MOHOMep OykBOM A, CTPYKTYpy NonmmMmepa MOXHO n3obpasuntb crneay-
owum obpasom: A-A—A-A...—A.

Momumo 6enkoB, B Npupoae BCTpPeYaeTCcsl MHOro Apyrnx nonmme-
pOB, Hanpumep, Lenmnono3a, kpaxmarn, kaydyk. OHu cocToaT U3 oam-
HaKOBbIX MOHOMEPOB, @ HYKINENHOBbIE KUCNOTbl — U3 YeTblpex BUAOB
MOHoMepoB. MoHOMepoM Berka ABNATCA aMUHOKUCNOTLI. B cocTaBe
npupoaHbix 6enkoB BcTpeyaetTcsa 20 aMUMHOKUCIOT, pasnmyatroLmxcs
mMexay cobon. CoeauHAsaCb ApYr ¢ APYroM C MOMOLLbI NenTUOHbIX
CBA3€eN, aMUHOKMCNOTbl 00pa3yloT NONMNENTUAHLIE LEnu.

AMUHOKMCIIOTbI B cOcTaBe 6enkos
HeKoJbLEeBbIE (aUMKINYeckme) KonbLeBble (LMKNM4eckne)
1. MwnyunH. 8. Jlenyunh. 15. ®eHmnnanaHuH.
2. AnaHuH. 9. M3onenuuH. 16. Tupo3uH.
3. CepuH. 10. TpeoHuH 17. TpunTOodaH.
4. LluctenH. 11. NIn3unH. 18. TnctngnH.
5. UuctuH. 12. AprnHuH. 19. MNMponuH.
6. MeTUOHMH. 13. AcnaparvHoBas | 20. OKCUNPONH.
KmMcrnora
7 BanuH. 14. MyTtamuHoBad
KucnorTa.

benku, BCTpeYyawLineca B COCTaBe XMBbIX OpraHnM3mMmoB, BeCbMa
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CxeMma pacrnorsioxeHusi
nonunenmudHoU uenu
MorneKynbl 6enka
2emMozs1i06uHa

MHOFOYUCIIEHHbI N pa3HoObpa3Hbl. [ns KaXaoro U3 HUX xapakTepHa
CTpOro ornpegeneHHass nocrnegoBaTefibHOCTb aMWHOKUCHOT. Mone-
Kynbl 6enka nmerT HUTEBUOHYIO UKW OBarnbHY0 doopmy (puc.21).

AMUHOKMCNOTBI — HU3KOMONEKYNsApHbIE OpraHn4yeckue coenu-
HEHUS, ABMAOLWMECH MPOU3BOAHLIMU YrOfIbHOW KUCAOTbl. AMMUHO-
Knucnorta obpasyeTca B pe3dynbrate 3ameLleHns OgHOro UMM HeCKOMb-
KMX aTomMoB BoAopoAa amuHorpynnon NH, B Monekyne opraHn4eckon
kucnotbl. Hepeako amuHorpynna NH, samelwaet atom Bogopoga kap-
B6okcunbHon rpynnel COOH. Cxema CTpoeHUsi aMUHOKMUCIOT B OCHOB-
HOM OJuHaKoBas:

1) Ha OOHOM KOHUE MOrmeKynbl aMUHOKUCIIOTbl HaxoAATCHa Kap-
B6okcunbHble rpynnebl (COOH); 2) pagoMm ¢ HUMK pacnonaraeTcsa aMmu-
Horpynna (NH,). AMUHO-Kap6oKCUIbHbIE TPyMMbl BCEX aMWHOKMCIOT
OAVHaKoBble M pasnnyaloTCa NULlb CTpoeHueM pagukanos. O6uyto
dopmMyny aMMHOKMUCNOT MOXHO 3anucaTb B BUAe:

R
I
H—C — NH,;
I
COOH
3) TpeTbs cocTaBHas 4YacTb MOJeKynbl — pagukan, o0603-

Hayaembln OykBOn R.
Mpun obpasoBaHnM MorneKkynbl 6enka aMMHOKMUCIOTbLI COeAUNHSATCS
Mexay cobon c nomoulbio nenTugHowm cBasn. M3 kapbokcurnbHOM
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rpynnbl OAHOWN aMWHOKUCHAOTbI MU aMMHOrpynnbl Opyron BblaenseTca
MorieKkyna BoAbl, U 3a c4eT CBOOOAHbIX BafIEHTHOCTEN aMUHOKUCHIOT-
Hble OCTaTKM COeAMHSATCA Apyr ¢ Agpyrom. Mexay amumHokmcnotamm
BO3HMKaeT nentmgHasa cBs3b, obpasoBaBLUEEeCs aMUHOKUCIIOTHOE CO-
eVHeHne HasbiBaeTcsa nentuaoMm. [lentna, obpasoBaHHbLIN OBYMS
aMWHOKMCNOTaMM, Ha3blBaeTCca AMNEeNnTUAOM, TPEMS aMUHOKMUCNOTa-
MW — TPUNEeNnTUAOM, MHOTMMWU aMmuHokucnotamm (oo 50) — nonwu-
nentTngom. NMonunentuabl, cogepxawme 6onee 50 aMMHOKUCIIOT, yC-
NOBHO Ha3bIBalOTCA benkamm.

O6Lwmne cBoMcTBa aMWHOKUCIOT 3aBUCAT OT COCTaBa aMMHO- U
KapOOKCUNbHLIX FPYyMnMn, a TakXe OT UX pacnonoXeHus B MONeKyne.
PacteHns n 60MbLWINMHCTBO MUKPOOPraHM3MOB MOryT CUHTE3NPOBATb
aMWHOKMCIOTbI U3 MpocTbix coeanHeHun (CO,, BoAbl, ammuaka). [e-
CATb M3 CYLLECTBYHOLIMX B cOCTaBe Oerflka aMMHOKUCIOT CYMTaTCS
He3aMeHMMbIMU, OCTalbHble AECATb — 3aMEHUMbIMM.

B opraHmam 4enoBeka aMMHOKUCNOTbI MNOCTYNawT TOMbKO C Mu-
wen. Hegoctatok aMMHOKUCIIOT SIBASETCA NPUYNHON BO3HUKHOBEHUS
pasnuyHbiX 3aboneBaHUN y 4YernoBeKa, CHWKEHUS MPOLAYKTUBHOCTH,
pocTa 1 pa3BuUTUA, HapyLeHus buocmHTesa 6enka y XXUBOTHbIX.

B HacTosdwee BpeMa MHOrMe HesaMeHMble aMUHOKUCOTbI NOMy-
YalT C NOMOLLbK FMEHHOW MHXEHEPUM U BUOTEXHONOMMYECKUX METO-
[0B.

1.| Pacckaxute o6 anemMeHTHOM cocTaBe 6enka.

2.| N3 kaknx rpynn o6paszoBaHbl aMUHOKMUCIOTbI?

3.| 3a cueT kakom cCBA3N coeauHAKTCA Mexay cobon amMuHo-
KNCNOTbI?

4.| KakoBbl cCBONCTBA aMUHOKNUCNOT?

1. | CkonbKko NenTMaHbIX CBA3EN HAcYMTbIBAeTCA B Moriekyne bernka,
€CIn B COCTaB ero Mornekynbl BxogaTt 250 ammHokncnoT?

2. | 3 npuBeaeHHbIX B Tabnmue AaHHbIX YKaXkuUTe napbl NogX0AAWMX
OTBETOB.
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1 |Konuuectso asota B cocTase A 90 %
AMUWUHOKUCTIOTbI

5 |KonuuectBo Guomonekyn B cocTaBe| g 5_15 %
KneTKu

3 |Konuuectso yrnesomoe B xuBOTHOM| g 95 %
KneTke

4 |Konuuecteo yrnesonos 8 pacTutens- r 1—2 % urn 5 %
HOW KneTke

5 KonnyecTBo xupa B KreTke 0 20—30 %

6 |KonmyecTso xupa B kneTkax XuUpoBoi " |
TKaHU E %o

= [ = [ = T + [+ =
§ 25. CocTaB u CTPyKTypa 6enka 1

B cocTtaBe XMBbLIX OpPraHM3MOB COOEPXUTCSA MHOXECTBO pPasHo-
obpas3Hbix 6enkoB, NpuU4YeM KaxkAoMy BMOY CBOWCTBEHHbI TOJIbKO
onpegeneHHble G6enku. Pasnuuatotca mexay cobon mn 6enku, Bbl-
NOMHSOWME OONHAKOBble DYHKLUUM Y pPasfMYHbIX BUOOB >XMBOTHbIX.
Tak, B apuTpoumTax KpOBM BCEX MO3BOHOYHbLIX >XMBOTHbIX — pPbIO,
3eMHOBOAHbIX, NTUL, MIIEKONUTAKLWMX — coaepXutca 6enok re-
MOrNOOMH, BbLINOMHSOWWA Yy BCEX XMBOTHbIX OOHY QYHKUUIO, T.e.
TpaHcnopT kucrnopoga. OgHako remMornoduH XMBOTHLIX OAHOro Buaa
oTNnu4yaeTcda oT reMornobuHa gpyrux BMaoB cneumpuruyecknmMm CcTpOeHm-
emMm n ceoncrteamu. lNpn obbacHeHUn pasHoobpasns 6enkoB Heobxo-
OMMO Yy4YuTbIBaTb TO, YTO BCE OHW pPa3nunyaroTca N0 aMUHOKUCITIOTHOMY
COCTaBy, YnCrly aMUHOKUCIIOTHbBIX Lenen, nocrenoBartenbHOCTU pac-
NONOXEeHUA aMUHOKUCIOT B NONUNENTUAHOWN LiENW.

YunTtblBaa TO, 4YTO AJSIMHA OOHOW aMMHOKUCOTbl paBHa 0,35-
0,37 HM, MOXHO MPeAnosioXK1Tb, YTO AfIMHA Makpomonekynbl 6enka,
COCTOSILLIEN N3 HECKOSMbKNUX COTEH aMUHOKUCIOTHbIX OCTaTKOB, COCTa-
BUT HECKOJIbKO AEeCATKOB HaHomeTpoB. OgHako pasmepbl MOJIEKYN
©enka HamMHOro MeHblle. HekoTopble M3 HUX MMEKT BUA LUAPUKOB
anametpom 5-7 HMm. MonunentnaHaa uenb 6enka ckpydeHa Ha oc-



[ PasgEnm | XVMWYECKVE OCHOBbI KV3HEHHbIX MPOLECCOB | &5 |

HOBe onpefeneHHon 3aKoHOMEpPHOCTU U cobpaHa B onpenenieHHOM
Buae. Npun n3yyeHmn cTtpoeHust Monekynbol 6enka HeobxogMmo oTme-
TUTb, YTO OHA UMEET MNEPBUYHYIO, BTOPUYHYIO U TPETUYHYIO CTPYKTY-
py. NepBaa camas npocTtas npeacrtaBndetr cobon nonunenTuaHyro
Luenb, B KOTOPOM aMMWHOKUCIIOTbI COEOMHAKTCA ApYyr C APYroM C Mo-
MOLLbIO MEeNTUOHON CBA3W. OTa CTPYKTypa HasblBaeTCsd NEepPBUYHOW
cTpykTypomn Oenka. [lonunentngHas uenb B OOMbLUMHCTBE cryya-
€B MOSIHOCTbID M MHOrga 4acTuU4YHO CKpyyuBaeTca B cnuparnb. JTO
— BTOpMUYHasa CcTpykTypa 6enka. [Npn 3TOM aMWHOKUCHOTHbIE pa-
OVKanbl OCTalTCA CHapyXwu cnuvpanu. PacnonoxeHne BWUTKOB CNu-
panu nnotHoe. Mexay NH-rpynnamu, Haxogawmmmcs Ha OgHOM BUTKE
cnupanu, n CO-rpynnon cocegHero BMTKa BO3HMKAKT BOOOPOAHbIE
cBA3n. BooopoaHble ¢BA3M HAaMHOro crnabee KOBanNeHTHbIX CBA3EN, HO
OHW oBnagarT NMPOYHOCTLK 3a CYET MHOFOKPAaTHOM MOBTOPAEMOCTW.
MpumepomM BTOPUYHOW CTPYKTYpbl 6enka MOryT Cny>XmTb KepaTuH Wn
konnareH. NMonunentTugHas cnupanb NpogoskaeT ckpyymBaTbes. [pu
3TOM CKpyuYMBaHue y Kaxpgoro 6enka mget onpegeneHHbiM obpasom,
CBOMCTBEHHbIM TONbKO 3TOMy 6enky. B pesynsrate Bo3HuKaeT popma,
Ha3blBaeMasi TPETUYHOMN CTPYKTYPOMN.

'MapodobHble cBA3K, obpasywmecs Mexay aMUHOKUCIIOTHbIMU
pagukanamu, cnocobCTBYOT €e COoxpaHeHuto. [pumepom TpeTUYHOMN
CTPYKTYpbl 6enka MoXeT ObiTb MbIlLEYHbIA 6eTOK—MUOornobumH. Bax-
HYI0 ponb B 0o6pa3oBaHUM BTOPUYHOW U TPETUYHOW CTPYKTyp 6enka
urparoT BoAoOpoAHas, MoHHad, ancynbdugHas, ruapodobHasa ceasu.

YeTBepTUUYHas CTpyKTypa HabnogaeTca y CNoXHbIX 6enkos, MO-
nekyrna KOTOpbIX COCTOUT N3 HECKOJSTIbKUX NONUNEnTUAHbIX Lenen, coe-
OVHSIIOWNXCA C NOMOLLbI rMapodobHON, MOHHOW U BOOAOPOAHOW CBSI-
3u. B 3aBMCUMMOCTKN OT yCrnoBun cpeabl 3T YacTU MOTyT COEAUHATBLCS
(accoumauusa) unm pasbeguHAaTbLCA (auccoumauns) gpyr ¢ ApYrom.

Yem otnuyatotca 6enkm oT gpyrmx nonnmepos (kpaxmana)?
KakoBbl cpegHne pa3amepbl aMUHOKUCIIOT?

Kakne cTpyKTypbl BbIAENSATCA B CTPOEHUN Benka?

Kakne cBA3M MMeloT BakHOe 3Ha4deHue npu obpasoBaHWK BTO-
PUYHON 1 TPETUYHOW CTPYKTYp Genka?

5-buonorusa 9
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—
YKaxuTe, K KakMMm rpynnam OTHOCATCHA NPUBEOEHHbIE HXKE aMu-
HOKWNCOTHI.

1 MyumnH, anaHunH A | QnkapOoHOoBbIE KNCMOTHI
Acnaprart, acnaparuvH B | UMnHOKMCNOTHI
3 JIN3WH, apruHUH B MoHoamunHokapboHoBbIE
KUCIOThbI
4 deHnnanaHuH, TMPO3MnH [T | ApomaTnyeckme aMUHOKNCNOTbI
[MCTMAMH, TPUATODAH il leTepouunknuyeckue
aMWHOKNCIOThI
6 [MponunH, okCnMNponuH E [OnamMoHUKMCHOTHI
1- | 2- | 3- 4- | 5- | 6

§ 26. CBoncTtBa 6enkoB. NMpocTble N CroXxHble 6erku

Benkn, BblgeneHHble M3 KMETOK XUBbIX OpraHM3amMoB, obnaja-
0T pasnuUyHbIMU PUINYECKUMU N XUMUYECKUMU CBOMUCTBaAMU. ITU
CBOMCTBaA 3aBUCAT OT aMMHOKMUCNOTHOro coctaea 6enkos. OgHuUM 13
BaXKHbIX CBOWCTB 6EnkoB ABNAETCS BbICOKash MONeKynsipHad macca,
obycrnosneHHas B OCHOBHOM OOSIbLUMM YUCIIOM aMMHOKUCIOT B UX
coctaBe. CpeaHsass MOnekynspHasd macca aMWUHOKUCIOT cocTaBnser
npumepHo 138. MNoOCKONbKy Npu COEAUHEHUWN aMMHOKUCNOT nocpea-
cTBOM O6pasoBaHus NenTUOHOW CBA3WM BblAendeTcs ogHa Mosiekyna
BOAbl, UX MOJSEKYIIAPHYK Maccy MOXHO cyutaTb paBHou 120. Mone-
KynsapHast macca 6ernka, coctosiwero B cpegHemM 13 300 aMMHOKUCAOT,
paBHa 300x120=36 000.

Mpumepom pasHoobpasuss CBONCTB OenkoB MOryT CRYXWUTb CO-
BEpLEHHO He pacTBOpMMbIE B BOAE M XOPOLIO pacTBOpMMbIE B BOAE
oenkn. OgHn 6enkn ycTtonumBbl K nobbiM BO3AENCTBMAM, a gpyrue
N3MEHSAITCA No4 BAUAHMEM He3HauuTernbHbIX (PakTopoB, Hanpumep,
cnaboro ocBeLleHns UM HebOoNbLOro MexaHU4YeCcKoro Bo34eNCTBUS.
OpgHako BO BCeX cnyyasax CBOMCTBA U CTPYKTypa 6erkoB COOTBETCTBY-
0T BbIMOSTHAEMbIM UMW PYHKLMUAM.
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Benkn, BCcTpevalwlwmecs B COCTaBe XUBbIX OpraHn3mMoB, GbiBatoT
ABYX BMWOOB: HUTEBUMOHOW W LWaApOBUMOHOW (SMUEeBUOHON) OPMbI.
LepcTb XMBOTHbIX, BOMOCHI YeroBeka, HUTU KOKOHOB LUeNKonpsaaa,
MbILLLbI COCTOAT U3 HUTEBUAHbIX 6enkoB. benku mblwy CNOCOOHLI
cokpawiaTtbCs U pacTarmBatbcs u obecneumBalT asuxeHue. MNpume-
poM BenKkoB LWapoBUAHONW POPMbI MOTYT CIYyXXUTb pacTBopuMble 6en-
K1 KneTkn. K HAM OTHOCATCHA B OCHOBHOM 6enku, BbINONHAKLWME KaTa-
NNTUYECKYIO OYHKLMIO, N TeMOrnobuH KpoBW.

BbicOKOakTUBHbIE Benkn, Nnerko M3MeHSALWne CBOK CTPYKTYPY,
NPUHMMAIOT CUrHanbl, NOCTyNaKwLWme U3 BHELWHeN cpebl, 1 nepenatoT
NX B KNETKY.

Monekyna 6enka pacuwiennsieTcs B BoAe Ha MeSikKue 4yactuubl U
obpasyeT konnouaHbIn pactBop. Ero npupogHble cBOMCTBa U3MEHS-
I0TCS No4 BIUSIHMEM PacTBOPOB corlien. JTO sIBMIeHWEe Ha3blBaeTcs
AeHatypauuen. [lpy 3Ttom umameHawTca dopma, OGuonorunyeckme
CBOMCTBaA U PYHKUMK Mornekyrbl 6erka, TepseTca CBOMCTBO pacTBO-
pumocTu. [eHaTypauns HabnogaetTca nof BIIMSAHUEM BbICOKOW TeM-
nepartypbl, 06ny4YeHus, TSXenblX MeTanmnoB, paga opraHMYeckux Be-
LWEeCTB, CUMbHbLIX MUHeparnbHbIX KACMOT. Hanpumep, npu kmnsayeHuu
Arla ero XXuakoe coaepXXMmoe CTaHOBUTCA TBepAabiM. [1pu ycTpaHe-
HUM BO3OENCTBYIOLLEN cpedbl U co3gaHun 6raronpusTHbIX YCNOBUN
0enok, noaBeprwninca AeHaTtypauum, MOXeT BOCCTaHOBUTb NpUpoa-
HOe cocTosiHMe. JTO sABfieHMe HasblBaeTCs peHaTypauuen (Bo3Bpa-
LeHne K HaTUBHOMY cocTosiHuio). OgHako anLo, noaBeprileecs AeHa-
Typauuu, He crnocobHO K peHaTypaunu.

MpocTble n crnoxHble 6enkn. Bce 6enkn nogpasgenarTcs Ha
Ase bonbLune rpynnbl: NPOCTble U CnoXHble. MNMpocTblie 6enkn nocTpoe-
Hbl TOJSIbKO U3 aMUHOKUCIIOT, B COCTaB COXHbIX OETIKOB KpOME aMUHO-
KWUCIOT BXOAAT aTOMbl MeTarnsfioB Unn Apyrnx CNoOXHbIX BeLecTB He-
©enkoBou Npupoasbl.

MpocTble 6enku oTnuyaloTCca ApYyr OT Apyra pacTBOPUMOCTbIO B
Bode W Apyrux pactBoputenax. benkn, cnocobHble pacTBOpATbLCHA B
YUCTOW AUCTUNNUPOBAHHOM BoAe, Ha3biBalOTCA anboymuHamu. [Npu-
MepoM anbOyMUHOB SABMAKOTCA SUYHbIM Oenok, a Takxe 6enku nwe-
HULBI U ropoxa. benku, cnocobHble pacTBOPATLCA B crnabom pacTBope
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noBapeHHOW COnu, HasbiBalTCA rnobynuHamu. [lpeacrasutensmm
rmoOyfIMHOB MOXHO Has3BaTb OEnkM KpoBM M MHOIMe pacTUTErbHblE
Oenkn. B kneTkax *XmBbIX OpraHN3MoOB cogepXxaTca Takxke 6enku, pac-
TBOPUMbIE B CrMpTax U cnabbiX LWEenoYHbIX pacTBOpax.

CnoxHble 6enkun. B 3aBucuMMOCTM OT XapakTepa COeanHEHUN
HebenkoBon NpmMpoabl, BXOASALWMX B cOCTaB 6enkoB, OHM OensaTcsa Ha
HYKNeonpoTENHbI, XPOMOMPOTENHbI, MMNONPOTEUHBI N Ap.

XpoOMONpOTEMHbI — OKpalleHHble 6enkn — WUpOoKo pac-
NPOCTPaHEHbl B XWUBbIX OpraHmamax. Tak, reMorsiobnH KpoBu OTHO-
CUTCA K XPOMOMPOTEMHAM W COAEPXUT aToMbl xenesa. Hykne-
ONpPOTENHbI — CIIOXHbIE CoeAnHEHNs, 0bpa3oBaBLUMECS B pe3ynibTaTte
coegunHeHns 6enka u HyKNnemHoBbiX KucnoT. OHuM BCTpedaroTcs BO
BCEX XWUBbIX OpraHmM3amax n aBnsitoTCA HEOTHLEMMNEMOM YacTbio aapa n
uMTOonnasmol.

1. | OT yero 3aBucAT cBoNcTBa 6enkoB?
2. | Kakyto doopmy nmetrot 6enkm?
3.1 Yto Ha3biBaeTca geHaTypauunen benka?

~

1. | 3 kakmx BeLLecTB COCTOAT XPOMOMPOTEWUHbI, IUMNOMNPOTENHbI U
rMUKONPOTENHDBI?

2. [ Donyctum, uyto B coctaB hepmeHTa puboHykneasbl Bxoaat 124
aMUHOKMCIOTLI. Bbluncnnte mMonekynspHyt mMaccy atoro dep-
MeHTa U YMCIIO NENTUAHbIX Lienen.

§ 27. PyHKUuM GenkoB H

A EE——

dyHKUMM BENKOB B KNeTke BeCbMa pa3HOObpasHbI.

CrtpouTtenbHasa pyHKUus. benkn yyacTByloT B 0Opa3oBaHUN BCeEX
KNeToYHblIX MemMbpaH 1 opraHomaoB, a Takxe 6e3amembpaHHbIX opra-
HomnaoB. benok — HeoTbeMnemas 4YacTb MeMOpaHbl.

BaxHon ocobeHHOCTbO 6enkoB ABNSETCA UX KaTanuTuveckas
¢dyHKkumna. Bce Ouonoruyeckme katanusatopbl — GEpMeHTbl —
nMetoT OenkoByl NMpupoay M CUHTE3npykTcs B camoin knetke. OHu
obecneumBatoT npoueccbl obMeHa BeLleCcTB B KIIETKE, YCKOPAKT XU-
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MUYECKME peaKkuunm B OECATKM U Aaxe B COTHM Tbicsad pas. Kaxagbin
depmeHT obnagaeTt cnocoOHOCTLIO M3bupaTenbHOro AENCTBUSA Ha OT-
AenbHOoe coeanHeHune.

CurHanbHas ¢yHKumMa. Ha noBepxHOCTU KreToyHoW mMembpa-
Hbl pacnonaratoTcs Mosfiekynbl 6enka (pagoncuHa), cnocobHble name-
HATb TPETUYHYK CTPYKTYPY NoA BIMAHMEM (PAKTOPOB BHELLHEWN cpe-
abl. Npnem curHanoeB M3 BHELWHEN cpeabl U nepefada nHgpopmaymn B
KMNeTKy OCYLLEeCTBNATCA NOCPeaCTBOM U3MEHEHUS CTPYKTYpbl Berka.

OBuratenbHaa cdyHKuma. Bce Buabl OBMXEHUS B KneTkax BblC-
WKX M NPOCTENLUNX XUBOTHbIX 0BecneymBaloTCs COKpaTUTENbHbIMU
6enkamm.

TpaHcnopTHaa (yHKUUA — 3TO CBOMCTBO 6GEnkoB CBsA3blBaTb-
Cs C XUMUYECKMMMN 3fieMEHTaMN U BUONOTrNMYEeCcKN akTUBHbIMU Be-
LecTBaMM M OOCTaBNATb MX B TKaHW M opradbl. Hanpumep, 6enok
remornobuHa BbIMNOMHAET NepeHOC KUcrnopoaa K pasnuyHbiM TKaHAM U
opraHam Tena, a obpasoBaBLUMCA B pe3dyribTaTe AeATeNnbHOCTN opra-
HOB YIMEKNCIIbIA ra3 NePEeHOCUT K JIETKUM.

3awumuTtHana dyHKUumA. B crnydae nonagaHusa B OpraHmMaMm 4yxe-
pPOAHbIX BELLECTB UM MUKPOOPraHM3MoOB B OenbiX KPOBSHbIX TeIlb-
uax — nenkoumtax — obpasyrorcsa ocobble 6enkm — aHTuTena n aH-
TUTOKCUHBI, KOTOPbl€ CBSA3bIBAIOTCH C YyXXepOoOHbIMW BeELLeCTBaMu U
obesBpexuBaT ux. [Nog BAMAHMEM aHTUTEN U aHTUTOKCUHOB B Op-
raHm3ame BblpabaTbiBaeTCs MMMYHUTET.

Co6eperartenbHas pyHKuMA. HekoTopble 6enkm HakannmeatoTcA B
MOJSOKe, snuax, 3epHax pacTeHU B KA4eCTBE 3anacHbIX NUTaTENbHbIX
BeLeCTB 4J11 3MOPUOHOB, NoYekK 1 ap.

OHepreTnyeckas pyHKUus. benku aBNAOTCA TakXke BaXXHbIM UC-
TOYHUKOM 3Hepruun. [pu nonHom pacwenneHmn 1 r 6enka nog BO3-
aencrtemem Kucrnopoga solaensietcs 17,6 kX aHeprum.

Benkn BbINOMHSAT TakXXe ropMoHasnbHyr yHKUUK0. Hanpumep,
FTOPMOH MHCYITMH uMmeeT 6enkoByl Npupoay U KOHTPONupyeT YPOBEHb
rMIOKO3bl B KPOBWU. Takmm obpasom, Bce PyHKLUM, NPUCYLLNE BCEM XKM-
BbIM OpraHM3mMam, BbINOMHATCA 6enkamm.
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Kakne dyHKUMN BBINOMAHAKOT 6enkn B KneTke?

B uem 3aknovaeTca kaTanutuieckas yHkuma 6enkos?
Pacckaxute o TpaHCNOpPTHOW (pyHKLNM OENKOB.

B coctaBe cyTo4yHOM HOpMbI MUK 15—16-neTHero y4eHuka co-
aepxuntcsa 100 r 6enka, 95 rxupa, 400 r yrneBoAos.
Onpegennte, CKOMbKO KUNOKaNoOpuUn 1 KUNO4XXoyJien aHepruu
BblaenuTcs n3 Guomonekyn (a) n bnononumepos (6) B
pes3ynbTaTe pacLiensieHns 4aHHOro KonnyecTBo 6ernka, xmpa u
yrneBoAoB.

hON -

§ 28. HykneuHoBbIe KUCNOTbI J

TepMUH "HyKNeunHoBble KUCIOTbI" NPOMCXOAUT OT  JIaTUHCKO-
ro “nukleus” — sagpo. BnepBble HyKNEWHOBblE KUCAOTbl ObiNu Bbl-
nerneHbl U3 agep nenkountoB B 1869 roay wBenuapckMm Bpayvom
®.Muwepom. CyuwiectByeT AgBa Tuna HykneuHosbixX kucnoT: OHK —
AesokcupmnboHyknenHosasa kucrnota u PHK — puboHyknenHoBas
KucrorTa.

OHK BcTpeyaeTca B OCHOBHOM B KNETOYHOM fpe, a TakXe B COC-
TaBe muToxoHapun u nnactug. PHK BcTpeyaeTcs B kneTo4YHOM sgpe,
B COCTaBe LuMTOonna3smbl, MUTOXOHAPUI, NfiacTug n puéocom.

Buonornyeckoe 3HayeHMEe HYKITEMHOBBLIX KUCIOT B KIIETKE XUBbIX
OpraHn3moB, B TOM 4ucre B Bupycax odeHb Bennko. OHM obecneymBa-
IOT BO3MOXHOCTb XpaHeHud, nepeHoca n nepegadn HacrneacTBeHHON
MHOPMaLUN U3 NOKONEHUS B NOKOSIEHME, a TakKXe y4yacTBYIOT B OCY-
wecTteBneHnm 6uocnHtesa 6enkoB. bnarogaps cogepxawencs B HK
HacneacTBEHHOW MHOPMaLUK NOKONEHUS UMEKOT CXOXue ¢ poauTte-
NSAMN NPU3HAKN U CBOMCTBA.

OHK — cuctema, obecneumBarowlad XxpaHeHuUe HacneacTBeH-
HOW MHOpMauun B KeTKax BCeX XMBbIX opraHnamoB. Cpeau opra-
Huyecknx coegmHeHnn JHK Bbigensietcs cBoeobpasHOW CTPYKTYpOW.
Monekyna OHK cocTounT 13 AByx Leno4vek, 3akpy4YeHHbIX Apyr ¢ Apy-
rom B Buae cnmpanu (puc. 22).

PaccTtosiHne mexay napow crnvpanen COCTaBlisieT OKOMO 2 HM,
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m Cmpykmypa monekynsi QHK:
G — eyaHuH; C — yumo3uH; A — adeHuH; T— mumuH

a ONMHa uUX MOXeT AOCTUraTb HEeCKONbKUX OECATKOB, a MHOorga He-
CKONbKUX COTEH HaHOMeTpoB. PacctosiHne mexay cocefHUMMU HYK-
neotungamu B cnupanu OHK coctaBnset 0,34 HM.

Kaxpgaa monekyna OHK aBnsgeTca nonumepom, a ee MOHOMEpPbl —
HyKneotuabl. Hykneotuabl UMEKT CNOXHOEe CTPOEeHUe U cofepxaT B
CBOEM COCTaBe Tpu BellecTBa: a30TUCTble OCHOBaHUSA (afeHuH, rya-
HWH, TUMUH N UMTO3UH), yrneBof (ae3okcnpunbosa) n octatok docgop-
Hon kncnoTbl. Monekyna [JHK obpasoBaHa B pe3ynbrate COeaANHEHUs
yeTblpex BMOOB Hykneotnagos. OHWM oTnuyarTca Apyr OT Apyra Tofb-
KO NO a30TUCTbIM OCHOBaHWAM. Ha3BaHue HyKneoTuaoB MPOUCXOanT
OT Ha3BaHWA coaepXallerocs B X cocTaBe a3oTUCTOro OCHoBaHusA. B
COOTBETCTBMWN C 9TUM afEeHMHOBOE a30TUCTOe OCHOBaHWe Ha3biBaeT-
cs ageHuH (A) HyKNneoTMaoMm, ryaHMHOBOE a3oTUCTOEe OCHOBaHWe — ry-
aHuH (M) HykneoTMaomMm, TUMMHOBOE a30TUCTOE OCHOBaHME — TUMWH
(T) HykKNeoTnaoM, LMTO3NHOBOE a30TUCTOE OCHOBaHNE — UMTO3uH (L)
Hykreotngom. o BenundunHe Hykneotug A paseH [, a T paseH L.

MonekynapHas Macca Kaxgoro HykneoTtuga pasHa 345.

OHK — coeguHeHne n3 gByx cnupanen. PaccmoTpum, Kak pac-
nofiaralTcs MO OTHoweHu Apyr K apyry Hutu OHK n kakue cunebl
MUX CBSA3bIBAOT nNpu obpasoBaHuMn ABOWHOW cnuvpanu. [Npu dopmu-
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poBaHun paponHon cnupanu [OHK BaxHoe 3HayeHne umeeT Komn-
nemeHTapHoCTb Hykneotmgos (o1 nat. “‘komplement” — B3aumo-
AOMONHAEMOCTb). AfeHuHy A Bcerga KOMMMeMeHTapeH TUMUH T,
ryaHuHy [ Bcerga komnsieMeHTapeH UMTo3unH L. Ecnn Ha ogHOW HUTKU
OHK Haxogutcsa ageHuH (A), TO Ha BTOpPOW HWUTU BCerga HaxoauTcs
TuMuH (T), cooTBeTCTBEHHO NPOTMB ryaHuHa (') Bcerga pacnonaraetcs
umTo3mH (L). Mpwn Takom pacnonoxeHnn HykneoTuaos obecneymBaeTcs
OOMHAaKOBOE pacCTosiHWe Mexay cnupanaMm Mo BCeW Mornekyrne
AHK. Mexgy npoTMBONOMOXHO pPacronoXeHHbIMU HyKreoTunaamm
obpasyloTca BOAOPOAHblIE CBA3W. Mexay ageHMHOM W TUMUHOM
CyLLEeCTBYIOT ABe BOAOPOAHbIE CBA3WN, @ Mexay ryaHMHOM U LINTO3UHOM
— wux Tpu. O6pasoBaHue pasonHon cnupann OHK o6ycnosneHo
KOMMIIEMEHTApPHOCTbIO HYKNeoTuaoB Apyr Apyry (cm. pwuc. 22).
Ctpoenune OHK 661510 OTKPbITO aMepukaHcknmMm Guonorom [x.YOTCOHOM
n aHrnumnckum gusnkom ®.Kprkom B 1953 rogy.

PHK. Monekyna PHK, kak n monekyna OHK, saBnsetca nonuHyk-
neotngHon uenbto. Ho B otnnume ot OHK, nmeet ogHy HUTb. CTpyk-
Typbl PHK cxogHbl co ctpyktypon OHK. Monekyna PHK, kak u mo-
nekyna [OHK, ob6pasoBaHa nocnegoBaTernbHbIM  4YepeaoBaHNEM
YeTblpex HYKIeoTUAOB, HO MO COCTaBy HYKNEOTWOOB HEMHOro OTnu-
YaeTcs OT Hee: BMECTO yrnesoga Ae3oKcnpubosbl — pubosa (oTcto-
Aa W npoucxoauT HasBaHue pUOOHYKIenHoBas KUCroTa), BMECTO
TMMWHOBOIO a30TUCTOr0 OCHOBaHUS — BNU3Koe Mo CTPOEHUID ypauu-
nosoe (Y).

B knetke umeetca Tpu Bmaga PHK, BCe OHM y4yacTBYKOT B CUH-
Tese 6Genka: 1) TpaHcnopTHble (T-PHK), koTopbie cBsa3biBatoTCA
C aMUHOKMCNOTaMW U OOCTaBMSAT UX K MeCTy cuHTesa benka; 2)
nHpopmaumnoHHele PHK (u-PHK), nepepatowume wuHpopmayuio o
nepBUYHON CTPYKType 6enka B coctaBe [HK B mecTo cuHTesa bernka
— pubocomy; 3) pubocomHbie PHK (p-PHK), cogepxaiwumecs B coctaBe
pubocombl 1 yyacTsytoLme B cOopke MOnekynbl berka.

AT®P. B cocrtaBe Kaxgowm KIEeTKM oOpraHmama CcoaepXXuTcs
apgeHosnHTpudgocdar (ATP). To xumuyeckomy cTpoeHuto ATD
OTHOCUTCA K psagy HykneotugoB. Kak u B KaXgoMm HykreoTtuae,
B Monekyne AT® cogepxaTca asoTUCTOE OCHOBaHuWE (ageHuH),
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yrnesoa (pubosa) U Tpu octatka (PochopHON KUCMOTbl. ALEHWUH,
pubo3a n nepBbin hocdart obpasytoT ageHodnHMoHodocdaT (AMD).
Ecnn k nepBomy docdaTty npucoeauHAeTca BTOPOW, nosryyvaercs
ageHosmHgudocdar (AODP). Monekyna ¢ Tpems ocTaTkamu
docdopHon kucnotbl (AT®) Hambonee asHeproemka. OTwienneHue
ogHoro docoarta ATO conpoBoxgaetca BblaenenHmem 40 k[x
aHeprun. bnaropgapsa 6oraTbiM aHeprnen cBasaM B Moriekynax AT®
KneTtka MOXeT HakannmBaTb 60SibLLOE KONMYECTBO SHEPIrMN B OYE€Hb
HebonbWOM NpPOCTPpaHCTBE W pacxodoBaTb e€e no HagobHocTw.
CuHTes AT® ocyulecTBnaeTcs B crneymarnbHblX opraHomgax KneTtkn —
MWUTOXOHAPUAX.

AT® nrpaeT OCHOBHYIO pOflb B 9HEPreTM4eckomM obMeHe B KreTke,
Tak Kak Bce npoLecchl, NpoTeKawLllme B OpraHm3mMe, OCyLLeCTBSOTCS
3a cyeT 9Hepruu, Bbliaensowencs B pesynbsraTte paciuensieHma ATO.

1. | Kakown yyeHbIh nepBbIM OTKPbIN HYKITEMHOBbIE KNCNOTbI?
2. | Kakne Bnabl HyKSIEMHOBLIX KUCIOT Bbl 3HaeTe?
3. | Pacckaxunte o cxoactee un pasnunymax JHK n-PHK.

1. Ecnn nocnepoBaTenibHOCTb HykneoTuaos B npason uenu OHK
umeet Bug UTATAITAA, onpegenute nocriegoBaTtesibHOCTb aMu-
HOKMCNOT BO pparmeHTe 6enka, obpasoBaBLUEMCS HA OCHOBE TpaHC-
Kpunumu nesou Lenu.

2. [NocnegoBaTeNbHOCTb HYKIEOTUAOB B OAHOW Lenn dparmeHTa
OHK wnmeet Bua: TMTTAUTATI TUAATA. Hangute nepBuYHYO CTPYK-
Typy 3aKognpoBaHHOro 6enka B 3ToN Lenmu.
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§ 29. JlabopaTtopHasn paboTta 4

BnusiHne amunasbl Ha Kpaxman

MHcTpyMeHTbI M MaTtepuanbl: npobupka, Boga, Kod, NPOPOCTKM
3epHa.

depMeHT amunasa pacllennsaeTr Kkpaxman Ao caxapa. OToT (hepMeHT
cogepXxmtca B 60NbLUMX KONMYECTBax B MpopacTalolwmx ceMeHax nuweHuLbl
N crtoHe 4veroBeka. [MoaToMy dhepMeHTHbIN npenapaTt MOXHO NPUrOTOBUTb
N3 3efIeHON Macchl NpPopacTaloLWMX CEMSH UMW U3 CIOHbI. NS 3TOro Hy>HO
TWaTenbLHO nponornackartb PoOT BOAOW, 3aTeM MoAep)aTb FMOTOK BOAbI B
TeuyeHne 2—-3 MWUH BO PTY U BbIIUTb €e B MYCTOW CTakaH. PacTBop CritoHbI,
NPUrOTOBIEHHbLIA TakMM cCrnocobom, n dBndeTcs npenapatom @epMeHTa
amunasbl. [Ina npoBegeHuMs onbiTa HEOOXOAMMO MNPUTrOTOBUTb Takxke
1 %-HbIn pacTtBop 1oga un 0,5 %-Hbln pacTBOp Kpaxmana.

1. BepyT oBe cyxue npobupku.

2. B nepeyto npobupky HanmBatT 1-2 mn Boabl U 1-2 mn pacTtBopa
Kpaxmarna v TwartenbHo nepemelunsatoT. CBepxy 3akanbiBaloT OAHY Kamnsto
pactBopa noga. Cogepxmmoe nNpobupKM OKpaLLMBAETCSl B CUHUIA LiBET.

3. Bo BTOpyto npobupky HanueawT 1-2 mn coka dpepmeHTa amunasbl
n 1—2 mn pactBopa Kpaxmarna v yepe3 5 MUH 3akanbiBalOT OOHY Kanswo
pactBopa noga. l[lpun aToM cogepxmmoe NpobMpKM OKpawmBaeTCs He
B CUHMW, a KpacHOBaTbIl UMM XeNTbin uUBeT. OTO CBUAETENbCTBYET O
paclienneHn Kpaxmana nog Bo3gencranem epmeHTa.
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IV _ ‘ ) O6MeH BellecTB U 9HepPrum B

KrneTKax

Mnaga 5 OBMEH BELLECTB W 3HEPIMW B KNETKAX |

§ 30. O6meH BewecTB H

MHoOrouymMcneHHble XMMMYECKME BeELLECTBA, coaepXalmecs B Xu-
BblX OpraHmM3amMax, MOCTOSIHHO M3MEHSTCA B pesynbraTe pasfnyHbIX
peakuun. OTOT Npouecc Ha3blBaeTCcd OOMEeHOM BelecTB, U MeTa-
6onusamom. O6mMeH BellecTB obecnevnmBaeT CyuLleCTBOBaHWE, POCT,
XKN3HEOEATENbHOCTb, Pa3MHOXEHNE XXUBbIX OPraHM3MOB W MOCTOSIH-
Hble MUX CBSI3N C BHELWIHEN cpeaon. OTO B CBOK o4vepenb NpuBOaUT K
CaMOOBHOBMEHMIO XUBbIX OPraHM3MoB, MPEEMCTBEHHOCTU MeXAy po-
OUTENBbCKUMN OCOBSIMM U UX MOTOMCTBOM U SIBMSIETCA HEOOXOAUMbIM
YCITOBMEM MX CYLLECTBOBAHUA.

B npouecce obmMeHa BeLLEeCTB XXUBblIE OpraHM3Mbl NOrOLWAT pas-
NuYHble BellecTBa M3 BHelwHen cpefbl. )KU3HEHHbIE SBMEHUS OCy-
LLIECTBIISAOTCS B OCHOBHOM Yepe3 0OMEH BeLLECTB, KOTOPbIN BKIOYaeT
B ceba gBa NpOTMBOMOMOXHbIX, HO B3aMMOCBS3aHHbIX OPYr C APYrom
npouecca. 9TO peakumm accmmMmunaumm (aHabonusm, nnacTU4eckum
obmeH) n auccumunaumm (katabonuam, aHepreTuyeckuit oomeH). O6-
MEH BELLECTB BbINOMHSAET B OpraHM3Me CTPOUTENbHYIO U 3HepreTnde-
CKY0 OYHKL M.

NMnactnyecknn obmeH (aHabonusm). B npouecce aHabonusma B
XXMBbIX OopraHmamMmax Habniogaetca obpasoBaHue, TO €CTb CUHTE3 Be-
LLIeCTB, NP 3TOM OpraHm3Mm norroulaeT U3 BHELUHEN cpedbl pasnuy-
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Hble BellecTBa U ycBavMBaeT UX. YCBOEHHble BeLLeCTBa pacxodytoT-
Csl Ha CUHTE3 B KneTtke 6enkos, yrnesogoB, NUNUAOB, HYKITEUHOBbIX
kncnot. OCo6eHHO NHTEHCMBHO peakunum acCUMUnsaumMm npoTekarT B
pacTywmx KreTkax, XoTa B MOSIHOCTbIO CHOPMUPOBABLUNXCA KIleTKax
TakXXe CUHTE3MpyTCAa HOBble BellecTBa. pouecc cnHTe3a BeLlecTs,
npoTeKawLwWmMn B KIeTkax, HasblBaeTcss OMOMOrm4eckMmMm CUHTE3OM,
nnn 6nocuHTesoM. Bce GMoOCHMHTETUYECKNE peaKumnn CONPOBOXAAOT-
cs nornoweHnemMm aHepriun. COBOKYMNHOCTb peakuust Bnonorn4yeckoro
CMHTEe3a Ha3blBaeTCHa MrnacTU4eckum OOMEHOM, UMM acCUMUNALMEN.
C nomowbio oepMeEHTOB M3 MNPOCThIX BELLECTB C Masion MOeKyrnon
06pasyoTCA CIOXHbIE BbICOKOMONEKYNSAPHbIE COEAUHEHUSA: U3 aMU-
HOKNCIIOT — Bernkn, U3 MoHOCaxapugoB — CIOXHble yrnesoabl. [pu
y4acCTuMM a30TUCTbIX OCHOBaHMN 06pa3ytoTCs HYKNeoTuabl, U3 KOTOPbIX
dOopPMUPYOTCA HYKNENHOBBLIE KUCMNOTbI. TOYHO B TAKOM Xe nopsigke na
NPOCTbIX aueTaTHbIX KUCIOT BO3HUKAKT CIOXHbIE XUPHbIE KNUCMOTbI.
MocnegHune, BCTynasa B peakumio C rMuuUepuHOM, 00pasytoT Xupbl n
mMacna. bUuocuHTeTMYECKME peaKkuun pasnnyarTca Ha OCHOBE MHAM-
BMAyanbHbIX U BNOOBbIX 0COOEeHHOCTeN. B KOHEYHOM cuyeTe CTpykK-
Typa KPYMHbIX OpPraHN4YeCcKnx MOMNEKYs, CUHTE3NPYEMbIX C NMOMOLLbIO
OenkoBbiX (bepMeHTOB, onpeaenaeTca nocrenoBaTefibHOCTLI HY-
kneotngos B IHK. 3T0 B CBOKO o4vepenb CBSA3aHO C COBOKYMHOCTbHIO
reHoB JaHHOW KNeTKU, TO €CTb C FreHOTUMNOM.

CuHTe3npoBaHHbIE BellecTBa WUCMOMb3YyKTCA B Mnpouecce pocTta
ANsi NOCTPOEHUA KNETOK U UX OPraHOMAOB U ANsi 3aMeHbl U3pacxodo-
BaHHbIX UMW pa3pyLUeHHbIX Monekyn. Bce peakuun cuHTesa nayT C
NOrfoWeHNEM SHEPTUN.

OHepreTnyeckum obmeH (katabonuam). Npouecc paciienneHns
BELLECTB, NPOMUCXOASALMNA B KNEeTKe, Ha3blBaeTCA TakKXe AUCCUMUNA-
umen unu katabonuamom. lNpm katabonuame 6Genkn pacLlennsaoT-
CSl HA aMWHOKUCHOTbI, Kpaxmasi — Ha [J10KO3Y, XUPbl — Ha XXUPHbIe
KUCNoOTbl 1 ruuepuH. MNpouecc conpoBoXaaeTcsa BblAENEHNEM 3HEP-
run. bnonornyeckoe 3HavyeHne 3TUX peakunim COCTOUT B TOM, UTO OHMU
obecneymBaloT KNeTkn aHeprmuen. Jlroboe aBuxeHne, npouecc nnacTun-
yeckoro obmMeHa ocyLecTBNAETCs NOCPeACcTBOM pacxoda IHEpPruun.
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COBOKYNHOCTb peakuuin pacllenrieHMs B KreTke HasblBaeTcs
3Hepz2emu4yeckKkuM obmMeHOM nnu duccumunsyuedl.

Avuccumunaunsa n accuMunauna —rnpoTUBOMNOMNOXHbIE, HO TECHO
CBAA3aHHble ApYyr C APYroM npouecchl, Tak Kak nobas peakums accu-
MUNAUMN naeT C MornoweHneM aHepruu, kotopasa obpasyetca B pe-
3yneraTte peakuum UCCUMUIIALUN.

Bbnarogapa nnactuyeckomMy M 3HepreTudeckomy obmeHy obec-
neymMBaeTCs XW3Hb KIeTKW, ee pPOCT, pa3BuUTUE W OCYLLEeCTBMNeHne
dyHKuMK. XKnBasa Knetka — OTKpbITasd cuctema, Mexay Hen U oKpyxa-
Iowen cpegon nget HenpepbiBHbIM OOMEH BELLECTB U 3HEPTUN.

YTo noHMMaloT noa TepMMHOM “mMeTabonuam”?
Kakune npouecchl BkntoyaeT B cebs obmeH BelwecTs?
PacckaxuTte o nnactndeckom obmeHe.

Ob6bsAcHUTE 3HEepreTnyYecknuin obmeH.

§ 31. BHepreTnyecknm obmeH ]

B npouecce aHepretuyeckoro obmeHa B KMBbIX OpraHus-
Max MnpoucxoauT pacliennieHne BewectB. OTO — MNPOTUBOMNOMOXK-
HblIW accumunauMn npouecc. PaclienneHve BbICOKOMOMEKYNAPHbIX
COeANHEHNIN CONPOBOXAAETCs BblAeNeHNEM 3HEPrum, NOITOMY SHep-
reTm4eckun obMeH HasblBaloT eLe AUCCUMUNSLNEN.

OavH 13 cambiX BaXHbIX MPOLECCOoB, NPOTEKaLWKNX B XUBbLIX Op-
raHnamax, — nx aspobHoe (T.e. KUCopoaHOE) AbIXaHue, NP KOTOPOM
B pe3ynbTate OKUCNEHUS CIOXHbIX OPraHNYecKnx coeguMHeHun Bbiae-
naetca 6onbloe KONMYecTBO 3Heprn. B opraHname XMBOTHbIX 3TOT
npoLecc OCyLecTBAAeTCs Npu y4yacTum cneumanbHOW AuxaTerbHOWm
CUCTEMbIl. Y pacTeHUN opraHbl ObIXaHWs OTCYTCTBYIOT, NO3TOMY OHU
AbllaT Yepes3 TKaHU U KNEeTKN.

XumMunyeckaa aHeprna nutatesibHbiX BELLeCTB 3akfiyeHa B pas-
NNYHBIX KOBANEHTHbIX CBA3SX MeXxAy aToOMaMu B MOrieKkynax opraHu-
YeCKMX CoeUHEHUN. B rnoKo3e KOMYecTBO IHEPrUn, 3aKITHOYEHHOMN
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B cBA3daAx mexay atomamu C, H, O, coctasnset 2800 k[Ix Ha 1 Mmonb
(T.e. Ha 180 r rntoko3bl). Npu pacwenneHnm rnoKo3bl AHEPrUsa Bblaens-
€TCH NoaTanHo Npu y4acTum psiga PepMeHTOB COrnacHoO ypaBHEHUIO:

C.H,,0,+ 60, = 6CO, + 6H,0 + 2800 Kx.

YacTb aHeprumn, ocBoboxgaemMon 13 nutaTenbHbIX BEWecTB, pac-
cevBaeTCs B BUAe TennoThbl, @ YacTb HakannueaeTcd B 6oraTbix aHep-
rmen dgpocaTHbIX CBA3AX afdeHO3nHTpudocdaTtHon KucroTbl (ATP).
MmeHHo AT® obecneumBaeT aHepruen Bce NpoLEecChl, NnpoTekatwmne
B KIeTKe: ee AerneHue, coKpalleHne Mbllll, akTUBHbIN NepeHoc Be-
WwecTB 4yepe3 MeMbpaHbl, NpoBeaeHNe HEepPBHOro MMMynbca Mo CO-
cygam u ap. AT® uvrpaet Ba)kHyK porfib B 3Hepretmyeckom obmeHe
KneTkn. [OBwmxeHne, 6UoCnHTE3 U Ntobble BUAbI KNETOYHbIX (YHKLUN
OCYLLECTBIIAITCA 3a CYET SHepruu, BblAENAeMOn B pesynbraTte pe-
akumnm AT®O. OgHako 3anac AT® B kneTkax HesHauymTeneH. Hanpumep,
3anac AT® B mbliwiLax MoxeT obecneuntb nuwwb 20—30 cokpalleHun,
TOrga Kak OoHW MoryT pabotaTb YacaMm M COKpalLaTbCs ThiCAYM pas.
MoaTtomy B kneTke Hapagy ¢ pacuwenneHnem ATO gornxkeH 6ecnpe-
PbIBHO MPOUCXOAUTb €€ CUHTE3. DHEeprus, BblAenstoLwascs npu pac-
LwenneHnn yrneesonos, NMNUAOB U APYrMX OpraHUYeCcKnx BewecTs, UC-
Nnonb3yeTca Ha BOCMNOSIHEHME U3pacxooBaHHbIX 3anacos ATO.

Mpu Gere Ha KOPOTKME paACCTOSAHUA COKpalleHuMe MbILlL, OcCy-
LWeCTBNAETCA TOMbKO 3a CYeT pacllienneHusa cogepXawenca B HUX
AT®. lNocne npobexknm 4YenoBeK yyalleHHO AbIWWUT, U B 3TO BpeMs
npoucxoauT paclienneHne nog BAUSHUEM Kucrnopoja yrneBoAoB U
Apyrux BewecTB U BoccTaHoBreHue 3anacoB AT® B knetke. Takum
obpasom, AT® — eanHCTBEHHbIA yHUBEpPCAMbHbIN MCTOYHUK, obec-
nevymBaroLLNn KNeTKy SHeprmemn.

1. | YTto Takoe aunccummnnaumna?
2. | Kakune BelyecTBa BXOOAT B XuMmnyeckmm coctas ATP?
3. | Fme cuHtesnpyetca ATO?
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§ 32. 3Tanbl aHepreTu4eckoro oomeHa

.

Mpouecc aHepreTnyeckoro obMeHa B KneTkax XMBbIX OPraHn3mMoB
noapasgensaercs Ha Tpu aTana.

MepBbIK 3Tan — noAaroToBuUTeribHbIA. Ha 9TOM aTane KpynHble
MOMEKYnbl YrneBoaoB, XXMPOB, 6€nNKoB, HYKNENHOBbLIX KUCAOT pacLuen-
nATCA Ha Menkue. Tak, Kpaxman pacliennsaeTcs Ha roKos3y, XXUpbl
— Ha XUPHbIE KANCINOTbl N MMUUEPUH, 6eNKn — Ha aMUHOKUCIIOTbI, Hy-
KNEeMHOBbIE KNCIOTbl — Ha HykneoTuabl. B aTux peakumsax Bbliaenser-
csl HeOONbLLUOE KONIMYECTBO 3HEPIruM, KOTOpasa paccemBaeTcs B BuAe
TennoTobl.

BTtopon 3Ttan — HenosnHbIA, BO BpPEMSI KOTOPOro OCYyLLeCT-
BndeTca OeckucrnopogHoe pacluensneHne, HasblBaeTCsa [IMKONIN30oM
(anasapobHoe gbixaHue). OCHOBHbIM MCTOYHUKOM SHEPrnn B KreTkax
YyenoBeka, MHOIMMX XXUBOTHbIX U MUKPOOPraHM3MOB CYMTAETCS [IHOKO-
3a. [Mnkonn3 — 3TO COBOKYMHOCTb Crieaylwmx ogHa 3a gpyron gep-
MEeHTaTUBHbIX peakunin. Ero npotekaHme conpoBoXaaeTcs 4ECATHIO U

donee NMPOMEXYTOYHbIMN peaKkunamMn. Obuwee yYpaBHEHUE TTINKOJIN3a
nMmeeT BunAa:

C,H,,0.+ 2H,PO, + 2A0® = 2C,H,0, + 2AT® + 2H,0.

N3 ypaBHeHUs peakuun Takxe BWAOHO, YTO B npouecce rMukonu-
3a He y4yacTtByeT KucropoA. B rnukonuse Bcerga ydacteyoT H,PO,
n AOP, KoTopble 06pas3ylTcd B pesynbrarte KU3HEeOesaATENbHOCTU
knetku. [Mpn pacLiennieHn Mosnekysbl KO3kl B Npouecce rmukonmnsa
obpasytoTca aBe monekynbl AT® n gBe mMonekynbl MOSTOYHOW KUCIOTbI
n Bolgensetca 200 kx aHeprun, 60 % KOTOpOW paccemBaroTca B BUAeE
Tennotbl, a 40 % HakannueaioTcsa B Moriekyrne ATO.

lMpouecc rmukonuMsa OCYLLUECTBASAETCS B KNeTKax BCEX >XXUBOTHbIX
N OTAEeNbHbIX MUKpoOpraHuamoB. CnupTtoBoe OpoxeHue, Kak u rmm-
KOnu3, COCTOUT K3 psaga @epMeHTaTuBHbIX peakumn. B pesynb-
Tate cnMpToBoro 6poxeHus obpasytotca CO,, aTUNOBLIA CNMPT, ABE
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monekynbl AT®, Boga u Tak xe Bblaensietca 200 k[x aHeprun. OO6-
Lee ypaBHEHNE peakumm CNnpToBOro 6poxXeHns nMeeT BUA;

C.H,,0.+ 2H,PO, + 2Al® = 2C,H.OH + 2AT® + 2H,0 +2CO,.

MpocTble pacyeTbl NokasbiBalOT, 4YTO B pes3ynbrate 6eckuc-
nopoaHoro pacuwenseHnss OQHOW MOJIEKYNbl [MOKO3bl BblAENsAeTCcs
200 k[ aHepruwn. lNMpu npespalieHnn ogHon mornekynsl AQd B ATO
40 kOx aHeprun coxpaHsTca B monekyne AT®. B npouecce beckuc-
nopoaHoro pacuienneHma obpasytotca ase monekysnbl ATO. Takum o06-
pasom, obpasyetca 2 x 40 = 80 k[x aHeprumn, To ecTb 80 KX 3Hep-
rMn coxpansitotcs B mornekyne ATO, 120 k[x pacceuBatoTca B Buae
TennoTol.

TpeTn 3Tan — KucnopogHoe pacuwenneHme (Unn aspob-
HOe OblXxaHne) — cumuTaeTcs NonHbiM. B 9TOM npouecce obsasartenb-
HO y4dacTue kucnopoga. ASpoOHOE OKUCIIEHME MPOUCXOAUT B MUTO-
XOHOPUAX, SHEPrUs, BblaensemMasi B Xxoae NpPOMEXYTOYHbIX peakuni,
HamHoro 6onbLle, YeM Npu aHa’pobHoM paclienneHnn. B pesynbra-
Te KucrnopogHoro pacuiensneHus solgensetcs 2600 k[ aHeprun. MNpu
pacwensieHnn OBYX MOSEKYS MOJIOMHOW KUCAOTbl NpU AOCTyne Kuc-
nopoga B MutoxoHapusax obpasyetcsa 36 monekyn AT®. Obwas peak-
LS KUCOPOAHOro pacLlensieHnss UMeeT BUA;:

2C,H,0, + 60, + 36H,PO, + 36AL1d = 6CO, + 36AT® + 42H,0.

446 % 3Hepruu, BblOenUBLLENCA NPU KUCIIOPOAHOM pacLlienne-
HUW, pacceuBaloTcsa B Buage Tennotbl, a 55,4 % HakannueawTCca B
Morekynax ATO.

O BaXXHOCTW 3HAYEHUS 3Tana KNCIIOPOAHOMO pacLenfieHNnss MOXXHO
CyOuUTb MO NpBeAeHHbIM Bbille YpaBHEeHUAM peakuuin. Ecnun npn 6ec-
KWCAOPOAHOM pacLlenfieHn OgHON MOMEKYIbl IMI0KO3bl BblAENAIOTCSA
200 k[>x aHepruu n ase monekynsl AT®, To Npn KNCNOPOAHOM pacLie-
nneHnn — 2600 kx n 36 monekyn AT®. lNpn nonHom pacLienneHum
O4HOW MOneKynbl rMoKo3bl obpasyetcs 2 + 36 = 38 monekyn AT®. Ta-
Kum obpasom, B AT® HakannmBaetcs 38x40 = 1520 k[x aHeprun. B
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pes3ynbTate NoMHOro pacluenneHns rnko3bl obpasyetca 200 + 2600=
= 2800 k[x aHeprum.

3a4acTylo KMCNOpPOAHOE pacluenneHne B cuny paga npuduvH (He-
[OCTaToK B KNeTke Kucnopoaa, noBpexXaeHHOCTb MUTOXOHAPWI) TpyAa-
HO OCYLLECTBMMO WM HEBOXMOXHO. B Takmx cny4dasx obpasoBaHue
Heobxoanmon ansa knetkn AT® ocyuwecTBnseTcs B npouecce 6eckuc-
NOPOAHOro pacLienneHns, YTo TpebyeT yBenMyeHus pacxoga rnroKo-
3bl B 20 pas.

Ha kakue atanbl nogpasgensaeTcs aHepreTM4eckmuin oomMeH?

B yem cocTouT CyWHOCTb 6E€CKMCIIOPOAHOro pacLlenneHma?
B yem 3akntoyaeTca CyLLHOCTb KUCNOPOAHOro paclyensieHnsa?
Uemy paBHa MonekynsipHasa macca rmnoko3bl n ATO?

il

§ 33. MuTtaHune KneTkun H

Bce xuBble opraHmambl Mo cnocoby NUTaHMA KNeTKU OenaTtcs Ha
ABe 6onblune rpynnbl: aBTOTPOMHbIE N reTEPOTPOdHLIE.

ABTOTpOhOHbIE KNEeTKN MOryT CUHTE3MpoBaTb Heobxoanumblie AN
XU3HEeOeAaATeNbHOCTU OpraHu4yeckme BellecTBa W3 HeOopraHM4YecKux
coeaguHeHun (CO,, H,O u gp.). I3 3TUX HN3KOIHEPreTU4EecKnx Be-
LWEeCTB KIMEeTKM CUHTE3UPYIOT [fOKO3Y, aMUHOKUCIOThI, a 3ateM ©6o-
nee CIiOXHble COeOMHEHUs, Takme, KakK CRnoXHble yrneBondbl, 6enok.
KneTkn, cnocobHble CMHTE3MPOBaTb OpraHMYeckme BELLEeCTBa U3 He-
OpraHM4Yeckux, HasblBalOT aBTOTPOMPHbLIMM KreTKamMu, Un aBTo-
TpodhamMun. 310 — KNETKN BCEX 3EMEHLIX PAaCTEHUIN, BOAOPOCHEN N He-
KOTOPbIX FPYNn MUKPOOPraHM3MoB.

FeTepoTpodHbIE KNEeTKN He MOryT CUHTE3MPOBAaTb OpraHn4eckue
BelllecTBa N3 HeopraHmdyecknx. Knetku, ncnbeltbiBatoLne noTpedbHoCTb
B rOTOBbIX OpraHM4YecKnx BeLlecTBax, Ha3biBalOT 2emepompoHbLIMU
KJilemkamu wnu eemepompoghamul.

PoTtocuHTe3s. Ob6pasoBaHMe B 3efeHbIX pacTEHUAX MO BO3OENCT-
BMEM COJSTHEYHbIX Jlyden CROXHbIX OPraHUYeCcKUX CoOegUHEHUN N3 au-

6-Bronorus 9
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oKcupaa yrnepoga v Bogbl HasbiBaeTca poTtocuHTe3somMm. [Npouecc ¢o-
TOCUMHTE3a pacTEHMN SBNSAETCS eAUHCTBEHHbIM Ha 3emMrie cpeacTBOM
npeBpaLLEHNs] IHEPTNN CONHEYHbIX JNTy4en B XMMUYeckyto. B aTom 3a-
Knio4vaeTca “kocmumdeckoe” 3HayvyeHume pacteHun. OpraHundeckme coe-
AVHEHMA, obpa3sylolmecs B 4aHHOM npouecce, crnyaT UCTOYHUKOM
nUTaHNS N 3HEPTrMN ONS XUBbIX opraHn3amMoB. Bmecte ¢ Tem npouecc
doTocuHTesa oborawaeT atmocepy csBoboaHbIM Kucriopogom. M3y-
YyeHue npouecca hoToCUHTE3a CO34aeT TakKe BO3MOXHOCTM Ans no-
nyyeHnsa GoraTtbiX ypoXKaeB CeNbCKOXO3ANCTBEHHbIX KYJbTYP.

3eneHble pacteHuss sABnAKTCA OTOTPOMPHLIMU  OpraHM3Mamu.
Mpn nomoLm cogepkallerocs B xnoponnacrtax nMrMeHTa xmnopodus-
na OHW OCYLLECTBNAKT POTOCUHTE3 — npeobpasoBaHMe CBETOBOM
3Heprum B xmmuyveckyt. O6uiee ypaBHEHMe peakumm pOTOCUHTE3a
nMmeeT BUA;:

6CO, + 6H,0 = C,H O+ 60.,,.

B atom npouecce n3 okcuga yrnepoga(lV) n Boagbl obpasyeTtca
Goratoe sHeprven BewectBo — rnwkosa (CH O,). dPoTocuHTeES
nogpasgensieTca Ha ABe hasbl: CBETOBYIO M TEMHOBYIO.

CBetoBas ¢ha3a dorocuHTesa. POTOCMHTE3 — MHOroO3TanHbIN
CNoOXHbln npouecc. OH HayMHaAEeTCA C OCBELLEHMSA XITOponsiacToB
BUAUMBIMW CBETOBbIMU Nydamun. KBaHTbl cBeTa — (POTOHbI — B3au-
MOAENCTBYIOT C MOsiekynamu xnopodwunna. B pesynbrate atm morne-
Kynbl nepexogaTt B 6oratoe sHeprven “Bo3bykaeHHOE” COCTOsIHME.
N36bITOYHaa aHeprns Bo3OyXAEHHbIX MOMNEKYsT paccemBaeTcsa B BUae
TENNOTbl U CBETa, OCTanbHas 4acTb SHEPrMn nepegaeTcss MOHaM
Bogopoga H*, Bceraa mmerowmmcsa B BOOHOM pacTBOpe BCriecTBue
anccouvaumn BoAbl. Quccounauma Boabl Nod BO3OEWCTBUMEM CBeTa
Ha3biBaeTcsi poTonusom: H,O0 — H"+ OH".

O6pasoBaBluneca atombl BOAOpPOAa MNOCPEACTBOM HEMPOYHbIX
CBSI3€N COeAUHAITCA C OpraHNYeckMMmM COeOUHEHUSMU — MepeHocC-
YyvMkamu Bogopoaa: 2H* + opraH.coef. — opraH. coea. H..

NoHbl rmgpokcuna OH- otgaloT CBOM 3NEeKTPOHbl ApYyrvM Morse-
Kynam u npespalatoTcs B cBobOoAHbIe pagukanbl. Pagukanbl B3au-



[ Paspennv | OBMEH BELECTB — METAEON3M | & |

MOLENCTBYIOT ApYyr C APYroM, B pes3ynbrate 4ero obpasyrotcs Boga u
MoneKynapHbIn kucnopog (puc. 23): 40H — O, + 2H.0.

Takum 06pasom, UCTOYHMKOM MOJFEKYMNAPHOro kKucropoga, obpa-
syloulerocsa B npouecce OTOCUMHTE3a U Bblaendwoulerocs B aTMo-
chepy, aBnsetca Boga. ConHeyHaa aHepPrna pacxoayeTcs He TOSbKO
Ha paclienneHne Boabl, HO U Ha obpasoBaHme AT® n3 docdopHomn
kucnotbl 1 AAP. 310 o4eHb 3P PEKTUBHLIN MPOLECC: B XrioponnacTtax
6e3 y4vactus kucrnopoga obpasyetrca B 30 pa3 6Gonbwe ATD, yem
B MWUTOXOHOPUAX TEX e pacTeHuh. Takum nyTeM HakansmBaeTcs

|. PacwenneHnue Boabl noa . Il. CuHTe3s
BO3aencTenem ceeta (hotonma) yrnesoaoB
I"-. L _//_, £ _/I?’
Oq | { CO:

[ Linkn

yrnepoaa

Il Curres ATO

TemHoBas dasa
CeetoBas ¢hasa
i CsHi1206

Cxema ¢homocuHmesa
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3Hepruns, Heobxogmmasa Ansa NpoTeKaHUs peakuun B TEMHOBOM dhase
otocnHTesa. B cBeTtoBOM (pase poTocMHTE3a OCYLLECTBISATCA
TpU BaXKHbIX npouecca: obpasoBaHne B pesynbrate ¢oTonu3a BoAbl
MOJIEKYNSIPHOIO KMCropoaa, aToMapHoro sogopoaa n cuHtes ATO.

TemHoBasa da3a doTtocuHTe3sa. [locneaywwme peakumm OTO-
CUHTEe3a cBA3aHbl C 06pasoBaHNEM YrNeBOaOB:

6CO, + 24H = C.H_ O, + 6 H,O.

Tak Kak 9TOT NpoLecc NpoTeKkaeT Kak Npu CBeTe, Tak U B TEMHO-
Te, ero HasbiBaloT TeMHoBOM ha3on poTocuHTe3da. TemHoBas pasa
COCTOUT M3 COBOKYMHOCTM HECKOSIbKMX MOCMNeaoBaTeNbHbIX peakumi,
B pe3ynbrate koTopbix U3 CO, n atomapHoro Boaopona obpasytoTcs
yrnesoabl. iIcxogHble BewlecTBa U 3HEPrus Ansi TEMHOBbLIX peakumin
nocTtynatwT B xnoponnacTt HenpepbiBHO. Okcug yrnepoga(lV) nocty-
naeT B KIeTKMU NUCTbEB M3 aTMOC(epHOro Bo3ayxa, a atoMbl BOAO-
poga obpasyTcsa B pesynbrate ¢oTtonusa Boabl. CuHTesnpyemas
B cBeToBOW (pase doTocuHTesda ATD CnyXUT WUCTOYHMKOM 3HEeprum
Ans cuHTes3a yrnesoos. [log BO3gencTBMEM BCeX 3TUX BeLECTB B
XnoponmnacTax OCyLeCTBSeTCH CUHTE3 YrIIeBOAOB.

Takum ob6pa3om, 3Heprns CosiHeYyHoro ceeTa npeobpasyeTcs B
3HEPIm0 XMMUYECKNX CBA3EN OPraHNYeCcKnxX CoeanHeHnn (rroKosbl).

3HavyeHue otocuHTesa. PoTOCUHTE3 — €OMHCTBEHHbLIM UCTOM-
HUK OOCTaBKM OPraHUYeCKUX COEQMHEHUA U KMcnopoaa, Bblaensaemo-
ro B atmocdepy. Obwas nponsBogmTenbHOCTb (POTOCUHTE3A OYEHb
BblCOKa. PacTeHus exxerogHo ycBanBalT OFPOMHOE KONMYECTBO yrre-
pofa, B pe3ysibTaTe Yero CUHTE3UPYOTCA MUnnmapabl TOHH opraHuye-
CKuX BelwecTB. JINCTbA pacTeHun pacxoayoT Anga ooToCcMHTe3a NuLlb
1 % naparwolwen Ha HUX COSFIHEYHOM 3Heprun. NpomsBoanTENbHOCTb
doTOoCHMHTE3a cOoCcTaBnsgeT NPUMEPHO 1 I OpraHN4YecKkoro BellecTBa Ha
1 M2 nnowagn nuctbeB. JleTom npu doTocrMHTE3Ee 1 M? NINCTLEB B CYT-
Kn obpasyetca npumepHo 15—-16 r opraHnyeckoro Bewectea. B tennu-
Lax Npon3BOAUTENBHOCTb (POTOCUHTE3A MOXHO YBENNYUTL NyTEM On-
TUMU3aLMN UCKYCCTBEHHOIO OCBELLEHUS, NoNMBa U OPYrnx yCroBUN.
KneTkn pacteHui npu gbiXxaHnuu Takxe BblOENAIT KUCNopoa.
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1.| Ha kakue rpynnbl [enATCA >XMBble OpraHmambl MO Cnocoby
nMTaHna?

2.| Yto Ha3biBaeTca OTOCUHTE30M?

3. | Kakne npoueccbl NpoMcxogaT B CBETOBOW hase poTocnHTesa?

4. [ Kakue npouecchl nponcxoasaTt B TeMHOBOW hase poTocmHTesa?

PewwnTe 3apavy

B kneTkax pacTeHus ropoxa B pesyrnbraTe NMofiHoro paclienneHus
rMIOKO3bl 3a CYET CBETOBOMW 3HEprum cuHtesmpyetcs 2356 monekyn
ATO®. Kakoe KonnyecTBO 3HEpPrun HakannmMBaeTcs B KNeTkax pacteHusa
Ha BTOPOM 3Tane pacLiensieHns rroKo3bl?

§ 34. XemocuHTe3s H

HekoTopble OakTepuu, nueHHble XxJnopodunna, TakXke cno-
COOBHbI CMHTE3MpOBaTb OpraHuyeckme coeauHeHus. Npu 3TOM OHM
NCMONb3YIT 3HEPrud XMMUYECKUX peakuun HeopraHMdeckmx Be-
wecTB. [lpeobpasoBaHME 3SHEPIrMNU XUMUYECKUX Ppeakunmm B Xu-
MWYECKYID SHEPrnid CUHTE3UPYEMbIX OpPraHM4YeckMx CoeanHEeHUn
Ha3blBaeTCsd XeMOCUHTEe30M. B kauecTBe npumepa opraHuM3MoB-xe-
MOTPO(OB MOXHO YyKasaTb PS4 MUKPOOPraHM3MOB: HUTpuUdUULnpy-
owme OakTepuu, npeobpasywliMe amMMuak B as30THYK KUCHO-
Ty; TaKk Ha3blBaemble >xeres3Hble 0OakTepun, npeobpasywoLine
ABYyXBaliIeHTHOE XXefie30 B TpexBaNeHTHoe; cepHble BGakTepumn, npe-
obpasyiolime cepoBOoOpPOA B CEPHYH KuUcnoTy. [lornowasi atmo-
cepHbIM a30T, NepeBOoAA HepacTBOPMMblE MUHepanbl B dopmy,
NPUrogHYI A1 YCBOEHUS pacTEHUSIMU, XEMOCUHTe3npyrwme b6ak-
TEPUN UrpatoT BaXkHYHO POSib B KPYroBOpPOTE BELLECTB B NPUPOAE.

HanbGonee BaXHbIM W3 MUKPOOPraHM3MOB, OCYLLECTBIAIOLLNX
XEMOCUHTE3, cuUMTaloTCa asoTduKcupyLwme 1 HUTpoduuupytowmne
OakTepun. VICTOYHMKOM 3HEPrMm AOns HUX ChyXXaT peakunn OKMKC-
NeHnss aMMmaka OO0 a30THOW KUCIOTbl, a TaKXe peaKkuum OKUcre-



| 86 | OBMEH BELLECTB — METABON3M | PA30EN IV |

HMA a30TUCTOMN KUCIOTbl 40 a3oTHon. OcobeHHO Benuka ponb asoT-
dukenpyrownx baktepun. B pesynbrate XU3HeOeATEeNbHOCTU 3TUX
DakTepun He yCBOSIEMbIN pacTEHMAMW a30T BO34yXa NpeBpallaeTcs B
Nnerko ycBosdeMble pacTeEHUAMU a30TUCTblE COeaMHEHUA.

1.| YTo Takoe xeMocuHTE3?
2.| NMpuBegnTe NnpuUMepbl XEMOCUHTE3UPYHOLLMX OPraHU3MOB.
3.| KakoBa posib XEMOCMHTE3UPYOLWMX OPraHM3MoB B npupoae?

§ 35. NMNnacTnyecknm obmeH B KneTKei
4

COBOKYNHOCTb peakunn OnosiorM4eckoro CuHTesa HasblBaeTcs
nnacTu4eckmm obmeHom. HasBaHme atoro Bnaga obmeHa oTpaxkaet
€ero CyLHOCTb: U3 NPOCTbIX BeLECTB, NOCTyNnalwWmx B KNeTKy N3BHe,
obpasyloTca coeanHeHus, nogobHblie BelwlecTBaMm Knetku. Paccmort-
PMM OOHO M3 BaXXHEWLIUX NPOSIBSIEHMA nNnacTudeckoro obmeHa —
ouocunTes JHK, PHK n 6enka.

Cunte3s [OHK. lMockonbky monekyna OHK npeactasnaer cobomn
OBOVIHYIO cnuparnb, 3aKpyYeHHYH M3 OBYX LEernoyek, ee CUHTe3 CocC-
TOUT B CO3aHUN TakoW e ABOWMHOW cnupanu. Llenoykn nomnHoCTbio
KoMmnnemMmeHTapHbl apyr apyry. CuHtes monekynsl OHK ocHoBaH Ha
pasgeneHnum HadanbHOW OBOMHOW LEenu Ha ABe OTAEfbHble LEenOYKu
N CO3gaHMM BTOPOM LENU, COOTBETCTBYIOLLEN MO CTPYKTYpPE Kaxaomn
n3 Hux. OTaeneHne uenoyek gpyr ot gpyra npoucxoauTt C NOMOLLbIO
ocoboro pepmeHTa, KOTOpPbIN MeaSIeHHO nepemMellasiCb B MOJSIeKy-
ne OHK, nocteneHHo pa3pbiBaeT criabbie BOAOPOAHbIE CBA3N MeXAy
Hykneotngamu. A gpyrom dpepmMeHT, nepegBurascb Mo Kaxaou ue-
no4ke, NpUcoeanHAeT K CTapoWn LernoYke HyKneoTuaOB HOBblE KOM-
ninemMeHTapHble UM HyKJleoTuaHble uenoykn. CnefgoBaTternibHO, BHOBb
cuHTe3npoBaHHasa monekyna [HK saenaetca aByuenodyevyHon rmbpua-
HOW MOSEeKynon, ofHa Lernb KOTOpoW cTapad, a BTopass — HoBas. [pu
3TOM HanNpoOTUB ageHuHa A, HaxoasaWEerocs Ha O4HOW LienoYyke, pacno-
naraetca TMMUH T BTOPOW LIEeNOYKU, HanpoTuB ryaHnHa I pacnonara-
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Lintonnasma &Tpamnopmaﬂ PHK

Anpo
WHdpopmaumornHas PHK gié

AMMHOKNCOTHI

MNonunentuaHas

Lenoyka
(onpepensiet
reHoTun)

— Cxema 6uocuHmesa 6eska
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eTcs unto3uH L n HaobopoT. YBenuyeHne monekynsl AHK BoBoe Ha-
3biBaeTca pennukauuen OHK.

Cunte3 PHK. OcyuwecTtBneHne cuHtesa PHK B sgpe B npouecce
cuynmTbiBaHMA ¢ nomolwbio U-PHK nHdopmauun o nocnegoBaTesribHO-
CcTn Hykneotugos B monekyne OHK vn nepegaya ee B pubocombl Ha-
3blBaeTca mpaHckpunuued. MNpun cnHtese PHK Ha ocHoBe maTtpuubl
uenoykn AHK nocnepoBaTtenbHOCTb HykneotuaoB B mMornekyne PHK
naeHTUYHa nocnenoBaTeNibHOCTU HykneoTuaos monekynel JHK, Tonb-
KO MecTo TumuHa T 3aHMMaeT ypauun Y, a MecTo Ae30Kcupubosbl
— pubosa. HyxxHO oTMeTuTb, YTo Mosiekynbl JHK o4eHb Gonblive un
cogepxxaT orpomHoe konuyectso nHdopmaumn. Monekynel PHK coc-
TaBNgawT Nuwb Manyk 4vacte mMonekynsl OHK. B ogHon monekyne
AHK moryT cuHTesnpoBaTbCsl COTHU U Thicaum monekyn u-PHK, T-PHK
n p-PHK. MHdopmaums, cogepxawasaca B kaxgon mornekyne n-PHK,
JocTtaToyHa 4N CMHTEe3a No MEeHbLUEen Mepe 0gHOW Monekyrnbl 6ernka.

NleHeTnyeckmn kopd. buonorundeckas dyHKUus GenkoB onpege-
nseTca B OCHOBHOM MECTOMOSIOXKEHNEM aMUHOKUCIOT B MOSeKyne
Oenka, TO ecTb uX nocnegoBaTtenbHocTblO. CriegoBaTtenbHo, Guo-
CUHTE3 TaKux MOMeKysl JOfMKEeH OCyLeCTBNATbLCA MO 3apaHee onpe-
OerleHHon nporpamMmme, Kotopas 3anucaHa B monekyne OHK ¢ no-
MOLLbIO YeTblpex BMOOB HYKNEOTUAOB UM WUMEHyeTCcs Konuen wunm
mMaTpuuen monekynbl 6enka. KognpoBaHune 20 aMMHOKUCIIOT B MO-
nekyne AOHK ¢ nomouwbio YyeTblpex BMOOB HYKNeOTUOOB Ha3blBaeTCcsH
2eHemu4eckuM kodom. Kakgas aMMHOKMUCIIOTa KOOMPYeTCcsa C no-
MOLLbIO TpunreTa — CcoYeTaHuMda Tpex nocriegoBaTesibHO pacnoro-
XeHHbIX HykneoTtugoB. CriegoBaTenbHO, O4Ha  aMMHOKMCNOTA
KoampyeTca C nomoLlbio AByx u Gone kogos. OOuiee 4nucno KogoB
cocTtaBngeT 64 (43= 4 x 4 x 4). OctanbHble Tpu koga (YAA, YAT, YIA)
yKasblBalOT Ha Hayano u 3aBeplleHne cuHTe3a Genka. OHM Ha3bl-
BalOTCS TePMUHATOPHbIMU Tpunnetamu. [1na kognposaHma 20 amu-
HokMcnoT Tpebyetca 61 kogoBbi TpunneT. KoHeyHO, ymucno obpa-
3YOLWNXCA KOMOMHaALNN 3HAYUTESNBbHO NPEBbLILLIAET YNUCNO KOAUPYEMbIX
amuHokucnot 64 (4%), ogHako, kKak cTano usBectHo, 18 wu3a 20
aMWHOKMUCINOT MOryT ObiTb 3aKoAMpoOBaHbl C MOMOLLbI AOBYX, TpPeX,
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YyeTbipex W LWecCTU KOOOHOB. [eHeTuyeckun Koa SBMSETCS YHUBEp-
carnbHbIM A5 BCEX XMBbIX opraHn3mMoB. CrnegoBaTernbHO, OH O4MHAKoB
1 4Nng MMKPOOPraHM3MoB, U Ans YenoBeka.

CuHte3 6Genka. lNpouecc GmnocmHTesa Genka npoTekaeT Ha aTa-
nax TPaHCKpUNuUUM n TpaHcnaunun. TpaHCKpUNUMA OCyLLecTBsSeTCca B
aape, rae cuHtesmpyetcs morsekyna n-PHK, komnnemeHTapHas yactu
oaHoun yenoykn monekynsl AHK. B Tpunnetax n-PHK cooepxutca nH-
dopmMaumsa o cTpykType benka.

Mpouecc TpaHcnsauum npoTtekaeT B pubocomax. VHdopmauma
O nepBUYHOW CTPYKType 6enka, 3anucaHHas B BuAe nocnegosa-
TenbHOCTU Hykneotngos B N-PHK, nposiBnsetca B Buae nocnenosa-
TENbHOCTU aMWHOKUCIIOT. JTOT Npouecc HOCWUT Has3BaHWe mpaHc-
aayuu. Y4dyactok puboCOMbl, B KOTOPOM MpoOTeKaeT TpaHCcnaums,

Pubocoma n-PHK

e e
e —— e — e ——

O6pasytoLasaca nonunenTuaHas Lenoyka

OT1genuBLiasics
pubocoma

CuHmes 6enkos 8 pubocome:
MNonHas nonunen-

A, b, B, — amankiI npoyecca
TnaHas uenodka

mpaHcrauuu
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COOTBETCTBYeT MO BenuuuHe AByMm Tpunnetam. [pu nepemelieHun
pubocombl BOonb Mornekynbl U-PHK B doyHKUMOHANbLHOM LeHTpe pu-
Bocombl Bcerga Haxogsatcs Asa Tpunneta. Pnbocoma nocTteneHHo
nepemMewaetca no n-PHK ot Tpunneta k tpunnety (puc. 24), n Ha4u-
HaeTcsa cuHTe3 nonunenTugHon uenoyku. Ecnu B pubocome tpunnety
n-PHK komnnemeHntapeH tpunnet T-PHK, amuHokncnoTtel npuctpau-
BalOTCA K Lenoyke B6enka, obpasysa nentuagHyt cBda3b. C nepexogom
pruboCOMbI K TEpPMUHATOPHOMY TpUNNeTy cuHTe3 BGernka 3aBepLuaeTcs.
MHdopmaunoHHas PHK Ttakxe otaensetcs ot pubocomsl (puc. 25).

ManeHbkuin ydyacTtok Mmonekynbel [OHK, cooTrseTcTBylOWMn OOHOM
Monekyne 6enka B npouecce TPaHCKPUMUUU U TpaHCnsuMn, HasblBa-
etcsa reHoM. CpeaHass monekyna 6enka, Ans NOCTPOEHUA KOTOPOU
TpebyeTca 6onblloe KONMYECTBO HYKNEOTUA0B, COCTaBNsAeT OOMH reH.
3a cyeT 9TUX perynupyroLmnx reH y4yacTKOB ero AfiMHa npesblllaeT
YMCIIO HYKNEeoTMAOoB, HeoBXxoAMMbIX ANA KOAUPOBAHUSA TOSNbKO aMWHO-
KMCINOT.

Bnarogaps 4eTKkoMy perynumpoBaHUIO NMpoLeccoB, NPOTEKaLWmnX B
KrneTke, MONeKynbl CUHTE3NPYIOTCA CBOEBPEMEHHO U B HEOBXOAMMbIX
KonunyecTtBax. Jllobas owmbka B 3TOM npouecce NpuMBOAUT K Hapy-
LWeHno cuHTe3a 6ernka U BO3HUKHOBEHWUIO HAceOCTBEHHbIX 3abone-
BaHuN. [NonagaHne B nonunenTUAHyO LenoYky cuHTesnpyemoro 6en-
Ka BMECTO OQHOW aMWHOKMCNOTbI APYyrov BeAeT K MOsABNEHUIO OpYyromn
Monekyrbl 6ernka, He cNoCOBHOW BbINOMHATL CBOK OYHKLMUIO.

—

YTo noHMMalT noa TEPMUHOM “nnactuyecknn obmeH”?
2.| Kak npoucxognt cuHte3 [JHK B kneTtke?
3.| OxapakTepusyinTte TpaHCKpPMMNLMIO N TPpaHCNSLMNIO.

OObsACHUTE MPUHLKUM KOMMIEMEHTAPHOCTU Ha OCHOBE MoAenu
OHK.

OObsicHUTE NpoTeKaHne MNPOLECCOB TPAHCKPUNUUK U TPaHCs-
LMK Ha OCHOBE puc.24.
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3apaum 4nNA caMoOCTOATENbHOro peweHusn

1. YuntblBag, 4TO paccTtodaHme mexay Hykneotungamu pasHo 0,34 HMm,
onpegenute 4Ynucno Hykneortnaos Bo dparmeHte OHK, kogupyowwem
Mornekyny 6enka, coctosuiero n3 90 ammHokucnot, n anuny OHK.

2. OgHa aMMHOKMCNOTa KoAUPYeTCcAa C MOMOLLbI TPEX HYKIEO-
Tngos. PacctoaHue mexay Hykneotugamu paBHo 0,34 HM. CKonbko
aMMHOKMCNOT B cocTaBe 6enka, obpa3oBaHHOro Ha OCHOBE reHa anu-
HoW 316,2 HM, N CKOMNbKO HYKNEOTNOOB B CAMOM reHe?

§ 36. PeweHue 3agay 06 o6MeHe BeweCcTB U IHEeprum r
L N

1. Mpwn rnukonuse AOBYX MOMEKYN [FMOKO3bl KUCNOPOAHOMY pac-
LwenneHuto noaeeprnack ToNbko ogHa Mmonekyna. Onpegenute Konu-
YeCcTBa BblAENMBLUErocd yrnekncrioro rasa n ATo.

2. MNpwv rmunkonunae YeTbipex MOSIEKYI rMoKO3bl KUCIIOPOAHOMY pac-
LwenneHnto NoaBeprnnucb TONbKO ABe Mornekynbl. Onpegenute Konu-
YyecTBa U3pacxogoBaHHOIO MPKU 3TOM KUCIIOpOo4a N HaKOMNUBLLENCSA MO-
NOYHOWN KUCNOTbI.

3. [nukonnay noaBeprnucb TPWU MOJSIEKYIbl MOKO3bl. CKOMNbKO
MOJIEKYJST MOSTIOMHOW KUCMOTbI, BOAbI, yrrekucnoro rasa n AT® obpa-
30Banocb B KMNeTKe N Kakoe KONMYecTBO KMUCIopoAda M3pacxooBaHO
npu aTom?

4. B pesynbraTe aHepreTndyeckoro obmeHa B KrieTke Hakonumocb
40 monekyn AT® n Bblgenunocb 12 monekyn CO,. CKonbko mornekyrn
rOKO3bl MOABEPIIIOCH MNKOMN3Y N CKOSbKO M3 HUX — KUCNOPOOHOMY
pacLienneHuio?

5. B npouecce aHepretndeckoro obmMeHa B Krnetke obpasoBarnocb
78 monekyn AT® n 12 monekyn yrnekucrioro rasa. CKofbkO MOsieKkyn
MOKO3bl MOABEPINOCh MUKOMU3Y U CKOSIbKO U3 HUX pacLienunocb
NOMHOCTBIO 4O KOHEYHbIX MPOAYKTOB?
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§ 37. llabopaTopHan paborta 5

O6pa3oBaHMe opraHU4YecKnx BewecTB B JINCTbAX
pacTteHus

Kak n3BEeCTHO, OCHOBHbIM OpraHM4YecKkMm BeELLECTBOM, KOTOpoOe
obpasyeTcs B NUCTbAX pacTeHun, asnseTtca kpaxman. Kpaxman obpasyetcs
noa BO3AEWCTBMEM COJIHEYHbIX nydven. Ecnum kakmm-nnbo cnocobom
nperpagnTb AOCTYMN COMHEYHbIX Jlyden K onpeaerieHHON YacTu nucTa, To Ha
3TOM MeCTe Kpaxman He obpasyeTca. OTO ABMEHME MOXHO HabnwogaTtb B
npouecce criegyroLlero onbiTa.

UHCTpyMeHTbl 1 MmaTtepuanbl: 3TUNoBbii cnupT, 1 %-HbIN pacTBOp
noga, NUCT repaHn WUNM Kakoro-HMbyab pacTeHuUs Unu gepesa, pacTyLllero
Ha OTKPbITOM TPYHTE U MMetowero 60mnblUyo NOBEPXHOCTb NucTa (WwaBenb
Unwn nnaTaH).

Mopspok paboThl.

1. N3 4yepHom Oymarm Bblpe3awT OBe OAMHAKOBbIe QUrypbl
(TpeyronbHMK MNu KBagpaT) WU CKpenkamum MNPUKPEnNIAT UX K BEPXHEN U
HUXKHEN NMOBEPXHOCTM NUCTa Apyr NPOTMB Apyra.

2. Yepes gBa 4yaca nuCT OTpesatoT, yaandawT bymary n nomeLwlarT ero
Ha 2—-3 MUH B Kundwyt Bogy. 3aTtemM Ans OYMLEHUSA OT MUITMEHTOB JINCT
nomMeLLaroT B CNUPT, MPOMbIBAOT €ro BOAOW U MepeknagbiBatoT B cocyq C
pacTBOpPOM MoAa.

3. PacnpaBuB nUCT CTEKMSIHHOM MNAsIOMKOW, MOXHO 3aMeTuTb, 4YTO
y4yacToK nucTa, 3akpbiTbli Oymaron, He oKpacuncs B CMHUW LUBET M cTan
OecuBeTHbIM. OTO yKa3biBaeT Ha TO, YTO Ha 3aKpbITOM Oymaronm ydacTke
nncTa Kpaxman He obpasoBarcs.



PASMHOXEHUE N UHONBUAOYAJTIbHOE

PA3BUTUE OPTAHU3MOB

@ PasmHoxeHMe 1 WHOUBU-
AyanbHoe pasBuTue
opraHn3mMoB

s
PASMHOXEHWE U UHOUBUOYAJIbHOE
PA3SBUTUE OPTAHU3MOB

§ 38. KneTo4yHbIn UMKnN H

PasmMHOXeHue, wunu camoBocnpou3BegeHue, — ofHa U3
BaXKHENLLMX XapaKTEePUCTUK OpraHuYeckon (Kmson) npupodbl. Pasm-
HOXeHne — CBOWCTBO, Mnpucyllee BceM 6e3 WCKMIYEHUS XUBbIM
opraHnamam — o1 6GakTepun go mnekonutarwmx. CyuiectBoBaHue
noboro Bmaa KUBOTHbLIX W pacTeHun, OakTepun U rpuboB.,
NPEEeMCTBEHHOCTb MeXAy pPOANTENbCKMMN 0CODAMM U NX MOTOMCTBOM
noaaepXuBatoTCs TONbKO 6riarogapsa pasMHOXEHUIO.

MpoAoMKNTENBHOCTD XMU3HU KNETKN ObiBaeT pas3nmMyHoOn B 3aBUCU-
MOCTK OT ee CTpPoeHUs N pyHKUn. Hanpnmep, HepBHbIE U MbILLEYHbIE
KneTKkM nepecTarT OenuTbCA Nocne 3aBeplueHus 3aMOpuoHarnbHOro
nepvoga pasBUTUS N PYHKUMOHUPYIOT Ha MNPOTSXKEHUN BCEW XXU3HU
opraHuM3aMoB. [lpyrme KneTkm — KOCTHOro Mo3ara, anugepmMmmca, Kuieud-
HOro 3ANUTENUA — Pa3MHOXAaKTCA OefIeHNEM B TeYEHUE BCEWN XU3HWU.
Takum o00pasoM, XXU3BHEHHbIU YUK Kriemku rnpedcmasrnsiem cobol
MPOMEXYMOK 6epeMeHU Om MOMeHma B03HUKHOBEHUST KIlemku 8
pe3yrnbmame desieHusi 00 ee aubesnu usnu 0o rocriedyroue2o 0esieHus.

KusHepeaTenbHOCTb U pasMHOXeHWe OpraHu3mMoB obecneuyu-
BalOTCA NyTeM AefeHnsa KIeToK. OQyKapuoTU4ecKue KIeTKn pasmMHO-
XarlTcHa B OCHOBHOM ABYMS criocobamu.
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1. MuTo3 — geneHne comaTUYeCcKMX KreTok.

2. Meno3 — co3peBaHue NOMNoBbIX KNEeTOK.

CoBOKynHOCTb MocrefoBaTtenbHbIX U B3aMMOCBHA3aHHbIX MpPO-
LEeCcCOB B Nepuoa NOAroTOBKU KIETKU K AeNIeHU0 — MUTO3Y (OT rpeu.
“‘mitos” — HUTb) U Ha NPOTSXKEHUN CaMOro MMTO3a Ha3blBaeTCAd MUTO-
TUYECKUMM LMKIOM. [1oaroToBUTENBHBIN Nepuoa OT OAHOro0 MUTO3a
[0 BTOpPOro HasbiBaeTcs MHTepdason. B cBoo ovyepegb vHTepdasa

aenuTtcs Ha Tpu nepuoga (puc. 26).

1. B nepuopg nogrotoBku k cuHtedy [OHK, obo3Havyaembin cMMBO-
nom G,, B KneTke ycuneHHo obpasytotca PHK n 6enku, nosbiuaerca
aKTMBHOCTb (bepMeHTOB, yvyacTBywmx B cuHTese [HK, 6bicTpo pac-

TEeT KIeTKa.

OeneHne
KNeTKn
MHTepdasa

Mumomudy4ecKul Yukn Kinemku

Pedynnukayust JHK, pacxoxdeHue dsyx cnupasel JHK: cunme3 Ho8bIx HyKJeo-
mudoe 8o3s1e cmapbix. Obpa3ogaHue d8yx criupaJsieli Hogol MmosieKynbl HK
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2. B nepuog cuHtesa [OHK, o6o3Hauvaembii cumBonom S, npouc-
xoauT yasoeHue (peaynnukaums) monekyn AHK. CuHTesnpytoTca 6en-
kn n PHK, Ha cTonbKko e yBenninBaeTca U KONMUYECTBO KMNEeTOYHbIX
ueHTpoB. Bo3pacTtaeT unucno monekyn OHK B MutoxoHApuax n nna-
ctngax. B pesynsraTte yaoBoeHus mosnekyn AHK B kaxgon xpomocome
obpasyeTtcsa BaBoe bonble monekyn OHK, yncno xpomocom He usme-
HaeTcs (puc. 27).

[eneHne
LuMTonnasmbl

BepeteHo
KnetouHbin

VIHTep(paa- :
LieHTpomepa
Xpomocoma

ApnepHas memGpaHa e

HavanbHasi npocdasa

Mumomud4eckoe |\
desieHUe KsiemkKu
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UHmepgasa;
m Mumoa3: 2 enpochasa;

A — Krlemka KOXu mpumoHa; 3,4 ¢ Memacpasa;
B — Kriemka Koxypsbl JiyKa. 5,6 ¢ HavanbHasi U KOHeYHas aHaghasa;
7 ¢ mernogpasa

3. B nepuoa okoHuaHus cuHtesa OHK, o6o3HavYaemblit CMMBOMNOM
G,, 3aBepllaeTcA MOAroToBka KNeTtkn K MuTo3y. [lpogonxaetcs
cuHTe3 benka n PHK.

Mo 3aBepweHnn MHTepdasbl Ha4YnHaeTcss Mmto3. MnTos coctomt
n3 yetblpex a3 — npodasbl, meTtadasbl, aHacdasbl U Tenodasbl
(puc. 28, 29).

B npodasze yBenunumsaetca obbeM sapa, BA3KOCTb SAOEPHOro
COKa MOHmXKaeTcsa. XpOMOCOMbI CNUPanun3yroTcs, YTONWAaTCA N yKO-
paynBaloTCs N OTYETNMBO BMOHLI B MUKpPOCKOMN. AgepHaa obonoyka um
SOPbIWKA NCYe3atoT, No ABE LEeHTPUONM pacxogaTca K nontcam Knet-
kn. OBpasoBaBLueecs Mexay HAMN BepeTeHo aeneHns obecnedmBaeT
pacxoXxgeHne XxpoMoCcoM K nontcam KneTkn. B koHue npodhasbl sagep-
Haa obonoyka pacnagaeTca Ha oTaernbHble hparmeHThl. Nocne pac-
naga agepHon o6onoYkn XpomMocombl cBOGOAHO 1 6ecnopsgoyHo rne-
»aT B uuTonnasme.

B metadhasze npopgonkaetrca cnvpanu3auymsi XpoOMOCOM, U OHMU
YCTPEMMAKTCA K 9KBATOPY KIMEeTKW, pacnonarasiCb Ha paBHOM pac-
CTOSiHUM OT noscoB. PacctosHne mexay XpomocoMamum oauvHa-



PASIENYV | PASMHOMEHVIE W UHOVBUAYANBHOE PA3BUTUE OPFAHWM3MOB [ o7 |

KoBoe. LleHTpomepbl Ha OCHOBe CTPOrom 3aKOHOMEPHOCTW pacno-
naralTca B OOHOM MNMOCKOCTM 3KBaTtopa. Xpomatuabl KaXgow
XPOMOCOMbI OTAENATCA APYr OT Apyra, COeAUHSASAChb TONMbKO C nep-
BUYHOMN nepeTaxkon. BepeTeHO OeneHuns yxe NOSHOCTb Ccdop-
MmnpoBaHo. Kaxkgas xpomocomMa CBOEW LIEeHTPOMepPON npukpennaeTcs
K OOHOW U3 HUTEN BepeTeHa AeneHus.

B aHadhaze nepetsaxka, coeguHsaowan xpomatuabl XPOMOCOM,
pas3pblBaeTCs, B pe3ynbrarte Yero XxpoMmatuabl CTaHOBATCS CaMOCTOS-
TeNbHbIMW AOYEPHMMM XpOMOCOMaMu. HUTK BepeTeHa geneHusi, npu-
KpensieHHble K LeHTpoMepaM, COKpaLLlalTCsa U HadMHalT TSHYTb OO-
YepHUEe XPOMOCOMbI K MOSIH0CaM KNeTKN.

B Tenodrasze npouecc mutosa 3aBepwiaetcd. Bo Bpems Teno-
drasbl XpOMOCOMbI, cobpaBLuMecs Yy MNOMKCOB, AecnupanuayTca U
CTaHOBATCS NISIOXO BMOMMbIMU B CBETOBOW MMKpockomn. M3 membpaH-
HbIX CTPYKTYp uutonnasmbl obpasyeTtcsa sgepHas oboniodka. BHoBb
dopmMupyroTca aapblwkn. B koHue Tenodasbl Habnwgaetca geneHne
umMtonnasmbl HagBoe (UMTOKMHE3). B kneTkax XMBOTHbIX B cepefuHe
umMtTonnasmbl nnasmMaTnyeckon mMembpaHbl NoSBNSETCHA BTSXEHue, B
pes3ynbTate NOCTENEeHHOro Cy>XeHUS KOTOPOro KrneTka AenuTcs Ha ABe
paBHble YacTu.

B knetkax pacteHun umTonnasmatumyeckas membpaHa BO3HU-
KaeT B cepeaunHe KNeTKN U pacrnpocTpaHseTcs K nepudepun, pasge-
nas knetky nononam. locne obpasoBaHusa nonepeyHon umTonnas-
MaTu4ecKon MeMbpaHbl Yy pacTUTENbHbIX KMNETOK MosABnAeTcs
LuenntonosHas cteHka. B MUTOTUYECKOM UMKIe KIeTku gasbl MUuTO3a
3aHMMAalT OYEeHb KOPOTKUM MPOMEXYTOK BPEMEHU U NPOOOSKaKTCs
ot 30 MnHYT g0 3 4Yacos.

Buonornyeckoe 3HavyeHme wmuto3a. Bce pgouepHme knetku,
obpasoBaBLUMecs B pesynbraTe MUTO3a, codepaT OOMHaKOBbIA Ha-
©op XxpoMocoM 1 OoaHU U Te Xe reHbl. CnegoBaTenbHO, MUTO3 Xapak-
TepusyeTcs TOYHbIM pacnpegeneHnem reHeTu4yeckoro martepuana
MeXay OOYEPHMMU KNneTkamu, B pes3yrnbTate KoToporo obe godepHue
KNeTKn nony4varT AUNNIONAHbIA HAbop XpPOMOCOM.

MuTo3 obecneunBaeT TakuMe BaXkHble MPOLECCHl XU3HeaeaTenb-

7-buonorna 9



| 98 | PASMHOXEHWE U MHOMBWOYATIbHOE PA3BUTVE OPFTAHU3MOB | PA3OEN V I

HOCTW, Kak aMOpuoHanbHoe pas3BUTUE, POCT, BOCCTAaHOBNEHME opra-
HOB M TKaHel nocrne noBpexneHus, noanepXaHne CTPYKTYpHOW Le-
FNIOCTHOCTM TKaHen Npu MOCTOSIHHOW yTpaTe KieTok B mnpouecce Ux
PYHKLMOHMPOBAHUSA U Ap.

Y10 Takoe MUTOTUYECKNI LINKIT KINETKN?

M3 kaknx nepuogoB coctouT nHtepdasa? Kakme npouecchbl Npo-
NCXOONAT B 3T nepuoabl?

Kakue npouecchl npoTekatoT B npocase n metadgase mmrtosa?
Kakne npouecchl npoTekaloT B aHadase n Tenogase Mntosa?

§ 39. Mewnos \

Meto3 — 3710 cneundunyeckuin cnocod geneHuns KneTok npu nosno-
BOM Pa3MHOXEHUN OpPraHn3MoB. TEPMUH «MENO03» O3Ha4YaeT «yMEeHb-
weHney». B peaynbraTte Meno3a U3 MEPBUYHbIX MOMOBbIX KMNETOK C
AVNNonaHbIM HabopoM XpOMOCOM 0O6pasyloTca MNOMOBbIE KIIETKU C
rannongHelM Habopom. Menos Bknw4YaeT ABa nocrnefoBaTenbHbIX,
crnegywwmx gpyr 3a gpyrom npaktundecku 6e3 nepepbiBa, OeneHus.
Kak n npu mutose, B KaXX4OM MeENOTUYECKOM AeSfieHUUN BblOeNsaTCA
yeTblpe cTaguu: npodasa, metadasa, aHadasa u Tenodasa. nsa mnx
pasnMyeHns nocne HasBaHua a3 NepBoro MenoTUYECKOro AeneHus
ctaButca uudpa |, a nocne a3 sToporo — undpa Il (puc. 30). Kak n
MUTO3, MENO3 HaunHaeTca ¢ MHTepdasbl. B pesynstate aByx nocne-
AoBaTenbHbIX AeneHUn XpPOMOCOMbl MpeTepneBalT onpeaeneHHble
nameHeHus. lNeprnoa mexay nepsbIM U BTOPbIM MENOTUYECKUM Aerne-
HMEM Ha3biBaeTCs MHTEepPKUHe3oM. [locregoBaTenbHOCTb OCYLLECT-
BfieHMs dpa3 nepBOro n BTOPOro MENOTUYECKOTO AeNeHNS MOXHO YBU-
AeTb Ha criegyloLlen cxeme:

NHTepdasa: npodasa |, metadasa l, aHadasza |, Tenodasa l.

NHTepknHes: npodasa ll, meTtadasa ll, anadasa Il, Tenodasa ll.

Bo MHOrmx cny4dasx nepvog MHTEPKUHE3a MOXET OTCYyTCTBOBATb,
n npocdpasa Il cneayet cpasy 3a Tenodason I.

B npodase | nponcxognt cnupanusayms xpomocom. Kaxxgasa xpo-
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MOCOMa COCTOUT U3 ABYX XpomMaTua, COeAUHEHHbIX Mexay cobon B
obnactn ueHTpomepbl. 3aTeM roMOSIOrMYHble XPOMOCOMbI (T.€. XpO-
MOCOMbI Ka)X0n napbl) cOnmxatoTcs, kaxgasa Touka OgHOM XpomMaTu-
Obl COBMeELaeTCcs C COOTBETCTBYIOLLEN TOYKOW OPYron roMONornyHom
xpomatuabl. TecHo cbnuxkadacb, XPOMOCOMbI Kak Obl  npununatoT
ApYyr K gpyry. QTOoT Npouecc COegUHEHUSI TOMOSOMNYHbIX XPOMOCOM
B MeNno3e HasblBaeTCd KOHbilorauuen. B ganbHenwem mexay Xpo-
MOCOMaMu, COEANHEHHbIMU APYr C APYTrOM, MOXeET NMpou3onTn obmeH
OAMHAaKOBbIMW, UKW FOMOJSIOTMYHBbIMW, y4YacTKaMu — reHamu. Takown
npouecc HOCUT Ha3BaHNe KpoccuHrosepa. B koHue npodassbl | romo-
NOMMYHbIE XPOMOCOMbI Ha4YMHAKT OTTankuMBaTbCsa APYr OT Apyra, 4To
conpoBOXaaeTcs pacllenneHnemM saepHon o60104KM U UCHE3HOBEHN-
eM aapblLLek.

Haqaanaﬂ
Mpodraza | *

%‘ %%:u:% I'Ipolcbaaa ..
AHacbaaa II
CICS

B Tenoq)aaa 1]
| MeTacbaaa

I'IepBVNHble
(§ 3/; MOMNoBbIE KNETKN

Mpodpaza ll

Co3spesaHue
nosnoeolu
Knemku
(melo3s)

eTtadasa |
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B metadhasze | cnupanmsaumsa xpomMocom AocTuraeT MakCcMmMmyma.
KOHBblOrMpoBaHHbIE XPOMOCOMBI MOMapHO pacrnosfaralTca Ha nsoc-
KOCTW 3KBaTOpa KNEeTKU, NpU4YeM LEHTPOMEPbLI UX obpalleHbl K pas-
HbIM nontocaM. K HUM NpUKpennsaTca HUTKU BepeTeHa AeneHus.

B aHadhasze | nneyn romonormyHbIX XpOMOCOM OKOHYaTeNbHO pac-
XOOATCA, a XpoMaTuabl pacxoasaTca K pasfiMdHbiM Nositocam, ocTaBa-
SICb COeAUHEHHbIMU C LeHTpoMepon. N3 kaxxaon napbl FOMOJSTIOMMYHbIX
XPOMOCOM B JOMEPHIOIO KITETKY nonagaeTt TOSIbKO oHa.

B Tenodaze | nosaBnarTcA KNETKM C YNCIIOM XPOMOCOM, YMEHb-
lWeHHbIM B ABa pasa. Ha HenpopomkutenbHoe Bpems obpasyeTcs
snepHast obonoyka. Bo BpeMsi MHTEpPKMHE3A MeXOy NEPBbIM U BTO-
pbiM gerneHvem menosa pegynnukauum OHK He npouncxogut. KneTkn,
obpasoBaBlUMECHA B peaynbraTte NepBOro AefneHus, oTnmyaroTca no
COCTaBy pPOAUTENIbCKMX XPOMOCOM W, crnedoBaTternibHO, No Habopy re-
HOB. Ecnun yyecTb euwe o6MEH roMOSIOMMYHBLIMU Yy4acTKaMm XPOMOCOM,
TO eCTb KpOoCCuUHroBep B npodase | geneHma menosa, To BNOSHeE o4e-
BMAOHO, YTO Kaxaasa obpasyolascsa KrneTka reHeTUYEeCKN YHUKanbHa,
Tak Kak HeECeT CBOW HEMOBTOPUMbIA HAbOp reHoB.

B npodase Il 1 meTadpase Il BToporo geneHns mernosa Habnio-
0alTCA Takme Xe npouecchl, Kak U Npu MUTo3e, C TOW NULLb pasHU-
uen, 4to gendwasaca krnetka rannouvgHa. B aHadase Il yeHTpome-
pbl, COeAUHAILLME XpoMaTuabl B KaXOoOW XpomMocome, AenATcs, U
Xpomatuabl, Kak M Npn MUTO3€e, C 3TOr0 MOMEHTaA CTAaHOBSATCA CaMo-
cTosTenbHbiMN Xpomocomamu. B Tenodase Il o6pasytoTca aBe knet-
KM c rannongHbiM Habopom xpomocoM. Takum obpasom, B pesynbraTte
OBYyX nocregoBaTesibHbIX AefleHUN Meno3a U3 UCXOOHOW NepBUYHOM
NONOBOM KNETKN o6pasytoTca YeTbipe NOSHOLEHHbIE MOMOBbIE KITETKM
C ranfiongHbiM HabopomM XpOMOCOM — FaMeThl.

Buonornyeckoe 3HaveHme memosa. bnarogapss menosy 4umcrno
XPOMOCOM MpU JeNTEHNN KITETKN Ha MPOTSXKEHNN CMEHbl NMOKOSIEHNN He
nameHsaetcs. lNpn Menose ocyLecTBNAKTCA padHoobpasHble KOMOU-
HauMM roOMOJSIOrMYHbIX XpPOMOCOM. B pesynbrate KoHblOraunm xpomo-
COM 1 OBMEHa roMOSIOrMYHbIMN Yy4acTKaMun (KPOCCUHIoBep) BO3HUKAOT
HOBble Habopbl reHeTU4YecKkon nHdopmaumun.
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1. | KakoBbl pasnuunsa mexagy MMTOo30M 1 MENO30M?
2.| CpaBHUTE KOHbIOraLMO N KPOCCUHIOBED.
3.| OnuwuTte dasbl Menosa U NPoLECChl, MpoTeKatoWme B HUX.

3apaum Ana camMoCTOATENbHOro pelieHus

1. AunnonaHbin Habop XMBOTHOW KNeTkn paseH 34. Onpenenute
konunyectso monekyn OHK go n nocne mutommyeckoro genenuvs, a
TakXe rnocne nepBoro n BTOPOro AeneHns menoasa.

2. [Insa comMaTUYEeCKUX KNETOK XXUBOTHbIX XapakTepeH ANNIoNLHbIN
Habop xpomocom. OnpegenuTte KONMMYECTBO XPOMOCOM (N) U MOJSIEKYI
[OHK (c) B koHUe Tenodassbl | u B aHadase |l menosa.

§ 40. Buabl pa3MHOXeHUS XXUBbIX OPraHu3mMoB H
. A —m—

Pa3smHoXxeHne — ogHO 13 Ba)KHENLLMX CBOMNCTB XU3HW. Bce xnBble
opraHnambl o6ragatoT CnOoCOBHOCTLIO K padMHOXeHuto. CyllecTBoBa-
HMe B Npupoae KaXaoro Buaa pacTeHUn U XUBOTHbIX, OpraHuyeckas
NPeemMCcTBEHHOCTb MeXAy pPoAUTENbCKUMN MHOMBUOAMWU U UX MOKOne-
HMAMM obecneymBalOTCs NOCPEACTBOM pa3MHOXeHus. B ocHoBe npo-
uecca pasMHoOXeHus Bcerga nexut yasoeHue monekynol OHK. Oaxe
MUTOXOHAPMWN N NnacTuabl o6nagalT cnoCOOHOCTBIO CaMOCTOATESb-
HO pa3MHOXaTbCA BHYTPU KNeTKN. B ocHOBE pasMHOXEHUs O4HOKIe-
TOYHbIX U MHOIOKMNETOYHbIX OPraHM3MOB nexaTt ABa Tuna pasmMHoXe-
HMA — nonoeoe u 6ecnonoe.

Becnonoe pa3MHOXEeHUe LWNPOKO pPacnpoCTPaHEHO B >XUBOW
NnpUpoAE Kak y pacTeHWn, Tak U y XMBOTHbIX. [pn 6ecnonom pasm-
HOXXEHUM HOBBIN OpraHN3m pasBMBaeTCA U3 OOQHOW UM U3 HECKONbKNX
COMaTUYECKUX KIeTOK MaTepuHCKOM ocobu. MHorme ogHOKNETOYHble
XXMBOTHbIE pa3MHOXatTca NyTeM 6ecrnosioro pa3aMHOXeHMUs, KOTopoe
nogpasgensieTca Ha cnefylowimne Buabl.

1. leneHue KNeTKM HagBoOe 4acTo BCTpeYvaeTcd Yy MpoCTenLnx
OOHOKITETOUHbIX XXUBOTHbIX. [TpUMEPOM MOXET CNYXUTb Pa3MHOXEHME
ame0bl, aBrneHbl, MHGYy3o0pun (puc. 31).
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Pa3MHoO)XeHUe
3esieHol
382J1eHbI

2. lUnsoroHna — pgeneHue Ha 6onblUOe KONMMYECTBO Oocoben.
Takon cnoco® pasMHOXEHUs BCTpeYaeTCcs Yy OAHOKMEeTOYHbIX BOAOO-
pocren xfopensnbl U XxflaMuaomMoHaa, y otaernbHbiX rpubos, n3 npoc-
TEeWLLNX XXUBOTHBLIX Y ManapumnHoro nnasmoaus. lNpu wmsoroHnm agpo
KNeTKn OennTcs HEOQHOKpAaTHO, Npu 3TOM uuTonnasma octaeTcs Lue-
non. 3atem umTonnasma obBonakmBaeT s4pa, U B pesynbrate U3 oa-
HOW KNeTkn obpasyloTca OEeCATKU, COTHU U TbICSAYM KNETOYHbIX Op-
raHN3MoB.

3. NMoukoBaHue. [Npy NoOYKOBaAHUN HaA MATEPUHCKOW KIieTKe nep-
BOHa4anbHO obpasyetca HebonbLon Byropok, cogepxawum agpo —
noyky. OHa pacTeT, gocTuraeT pasamepoB, 6NIN3KNUX K MATEPUHCKUM, U
3aTeM oThensieTcd, nepexoas K CaMmoCTOATENbHOMY CyLLIECTBOBAHMUIO.
NoykoBaHME BCTpeYaeTCHa y APOXKEBbLIX IPUOOB M HEKOTOPbLIX UHAY-
3opun (puc. 32).

4. CnopoobGpa3oBaHue HabnwgaeTca y npocTenwunx — npea-
CTaBuTenen Knacca CrnopoBblX, Y OOHOKMNETOYHbIX rpnbos, BO-
aopocrnen, y 3eneHbix pacteHun. Knetka pacnagaetcs Ha 6ornblioe
ymucno ocoben, paBHOe Konm4yecTBy s4ep, obpasoBaHHbIX B poau-
TenbCKOM KNeTKe B pe3ynbTaTe MHOrOKpaTHOro AenexHus ee aapa.

Y MHOrOKNETOYHbIX XXMBOTHbLIX pas3nuyalrTcsa cnegylwme cno-
Ccobbl 6ecnonoro pasMHOXeHUs.

1. MNMoykoBaHMe. Y MHOIOKNETOYHbIX >XWUBOTHbIX, Hanpumep, Yy
NPECHOBOAHOW rMApbl NOYKa COCTOUT M3 rpynnbl Knetok. OHa nuTa-
€TCSA 3a CYeT MaTepUHCKOro opraHmama u 6bICTpo pasBuBaeTcda. Ha
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nepegHeM €ee KOoHLe MOSABMSAeTCA pOTOBOE OTBEPCTUE, OKPYXKEHHOoe
wynansuamn. ObpasoBaBLLadcd Monodas rugpa otaensieTtca ot ma-
TEPUHCKOrO OpraHm3mMa u HadnmHaeT CyLeCTBOBaTb CaMOCTOATENbHO
(cm. puc. 33).

2. BereTatTnuBHOEe pa3MHOXeHMeE LLUMPOKO pacrnpocTpaHeHO B pac-
TuTenbHOM mMupe. Npun 3TOM HOBble OpraHu3mMbl 06bpasyTcda 3a cyeT
pPa3MHOXEHUA OTAENbHbIX YacTen MaTEPUHCKOro opraHuama (puc. 34).
B kayecTBe npumepa BeretatMBHOIO PasMHOXEHUS MOXXHO MpUBEC-
TN pas3MHOXEHNE pacTEeHUN YepeHKamu, ycamu, KOPHEBbLIMU OTMpPbIC-
Kamu, KnyoHamu, nykoBmdkamun m kopHesuwamu. Kaptodens, 6aTar,
KaHHbl Pa3MHOXalTCA BUOOU3MEHEHHbIMU MNOoA3EeMHbIMU noberamu,
T.e. KNybHAMMK; Tan, BUHOrpag, CMOpoauHa — C NMOMOLLBI0 YEPEHKOB;
ABGNOHSA, SIHTaK, BULUHSA, TOMOSb — KOPHEBBIMWU OTMNpPbICKaAMU; THOSb-
naH, NykK, YeCHOK — JyKOBUYKaMM; KINyOHMKa — ycamu; 6eroHma —
NNCTOBbIMWN YepeHKaMu; reopruH, unak, ryman, nanbyartka, cduanka,

Puc. 32 Pa3mHoxeHuUe OpoxxKeso20
2puba nymem no4YykKoeaHusi
lMoykoeaHue y KUWEYHONOSIOCMHBbIX:

( Puc. 33 l 06pa303aHue caMocmosimesibHo20
op2aHu3mMa Ha meJjie MamepPuUHCKO20

opzaHu3ma
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cofogka — KopHeBuwamu. Hanpumep, CbiTb Kpyrnaa 3a cyeT Kop-
HeBuLwa moxeT gaTtb Ao 1800 HoBbIX ocoben Ha 1 M? NOYBHI.

3. OeneHune KneTku. Y oOTAESIbHbIX MHOMOKMETOYHbIX OpraHu3-
MoB 6ecnonoe pasMHOXeHMe OCyLLeCTBMsSeTCca NyTemM AefieHus Tena
Ha OBe 4YacTu (Meaysbl, KorbyaTble 4epBu) UK nyteMm parmeHTa-
UMM Tena Ha HecKonbko Yacten (benasa nnaHapud, UrMOKOXue, HUTe-

BezemamueHoe
Ppa3MHOXKeHuUe pacmeHul:

1 ® pa3MHOXeHUe Kly6HUKU
Had3eMHbIMU MOoM3yHuMu
rnobesamu — ycamu;

2 @ Kry6HU Kapmoagberns (YepHnbili
Kapmoagberb cmapabll, pacmeHue
paseusaemcsi U3 He20);

3 @ PasMHOXEeHUe pacmeHusi
MOs100Us10 C MOMOWbIO
«pa3denumesnbHbIX MOYEK»;

4 9 KOpHesuwe cbimu Kpyarou;

5 @ JIYKOBUYKU UgemkKa fyKa,
TyKo8uUb! U ITYKOBUYKU;

6 ® KOpHesulwe eymMasi;

7 @ KOpHesuuwe upuca;

8 @ pa3mHoxeHue arnodeu nobezamu
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BUAHbIE BOAopocnn — cnuporupa). 3 obpasoBaBLUMXCs 4YacTen Mo-
ryT pa3BmBaTbCs MNOSTHOLEHHbIE OpPraHnU3Mbl.

4. CnopoobpasoBaHue. PasmHOXeHne rpmboB M BbICLUMX CMO-
POBbIX PaCTEHUN C MOMOLLBbIO CNOP CNOCOBCTBYET MX LUMPOKOMY pac-
NPOCTPaHEeHMIo B Npupoae.

Buonornyeckne 3HayeHue 6ecnosioro pasMHOXeHUA. Tak Kak
B 6ecrnoniom pasmMHOXeHUU y4YacTBYyeT TOSIbKO oAHa KfieTka unu oguviH
opraHuam, obpasoBaBlleecsi NMOTOMCTBO SBMSIETCA TOYHOW Konueun
MaTEepPUHCKOro opraHu3ma (To eCTb reHOTUMN Ka4oro opraHMMa naeH-
TUYEH FeHOTUNY MaTEePUHCKOro opraHuama). B HacTosdwee Bpems Ha
OCHOBE WCMNOSb30BaHMUA 3TOr0 CBOWCTBA Oecnorioro pasMHOXeHUst
HanaxeHo cosfaHue (KNoHMPOBaHME) MHOMOYUCIIEHHbBIX KOMWUIN HEKO-
TOPbIX CIHOXHbIX PacTEeHUA U XUBOTHbIX. Buonornyeckoe 3HayeHue
Becnonoro pasmMHOXeHUs1 COCTOUT B obecneyeHun ObICTPOro pasm-
HOXEHNA U yBEernn4YeHUsi YUCIIEHHOCTU OPraHU3MOB TOrO WUIIN UHOTO
BMaa.

1. | Kaknmu cnocobamu pasMHoOXaTCs B OCHOBHOM OpraHu3mbl?

2. | Kakue Bungbl 6€cnonoro pasaMHOXeHUs Bbl 3HaeTe?

3. | Noyemy opraHusmbl, obpasoBaBLIMECs B pesynbrate ©Oecno-
Noro pasMHOXEHUs1, FreHeTUYECKN CXoaHbl APYr C APYroM U poau-
TENbCKMMU OpraHn3Mamu.

O6bsicHUTE cnocobbl 6ecrnonioro pasMHOXEHUS OOHOKITETOYHbIX
OpraHM3MoB B CpaBHEHUWN OPYT C APYrOM.

O6bscHUTE cnocobbl 6ecnonoro pasMHOXEHUST MHOTOKITETOYHbIX
OpraHM3MoB Ha OCHOBE MPUMEPOB.

3.| KakoBbl cxoacTtBa U pas3nuumst 6ecnonoro pasMHOXEHUs O4HO-
KNEeTOYHbIX U1 MHOTOKMNEeTOYHbIX OpraHM3mMoB?

4.| Ob6bsicHUTE Buonornyeckoe 3Ha4YeHne 6ecrnonoro pasmMHOXeHU.

§ 41. TMonoBoe pa3MHOXeHMue H

MNonoBbIM padaMHOXeHnemMm Ha3biBaldT CMEHY NOKONEHNN " pa3Bun-
TNe opraHnamMmoB Ha OCHOBE crneunanm3npoBaHHbIX MOJTOBbLIX KJIETOK,
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obpasywmxca B MNonosbixX xenesax. [pyv nosioBoM pasmMHOXEHUU
HOBbI OpraHnU3M pasBMBaETCA B pe3ynbraTe CUSHUS OBYX MNOMNOBbIX
KrneToK, 00pa3oBaHHbIX pa3HbIMU POOUTENAMM.

MonoBoe pa3MHOXeHMe umeeT oropomHoe Guonorumyeckoe 3Ha-
yeHue. lMpenmywiectBo ero nepen OecnonbiM pasMHOXEHMEM 3a-
KrntoyaeTcd B TOM, YTO OHO CO34aeT BO3MOXHOCTb KOMOGUHauuMU re-
HEeTUYEeCKMX npusHakoB oboux pogutenen. [1o3aTOMy NOTOMCTBO
MOXeT ObITb Bonee *n3HecnocobHbIM, YemM poauTenu, u bonee npu-
CnocobrieHHbIM K ycrnoBuaM cpefbl. [1ofiloBOMy  pasMHOXEHUIO Mpu-
HagNeXuT BaXHenLWas porb B 9BOMOLNN OpraHn3ma.

MonoBble KMeTKM U ux cTpoeHue. [lonoBble KNeTkn pasnu-
yatTca pasmepamu u opmon. Myxckne nonosble KNeTkn — cnep-

MaTo30Mabl, TO €CTb CEMEHHbIE KMEeTKU — OTIINYAKTCS OT >KEHCKUX
NOMOBbLIX KNETOK — ANLEKNIETOK — 3HAaYUTENIbHO MEHbLUMMU pa3me-
paMm 1M noaBwXKHOCTbID. Cnepmarto3oug mrekonutawwmx (puc. 35)
nmeet opmMy ASNMMHHOW HWUTU, KOTOpasi COCTOUT U3 TPEeX 4vacTewn: ro-
NOBKW, LWIEeNKN, XBOCTUKa. B ronoBke pacnonaraertcs sgpo, B nepea-
HEWN 4YacCTW TFONIOBKM MMEETCS YMIIOTHEHHbIN y4acTOK LMTOMNMasMmbl, C
NOMOLLbIO KOTOPOro cnepmMmaTto3oun NpoHUKaeT B anuekneTky. B wen-
Ke pacnosfiaratoTCs KIEeTOYHbIA LEeHTP U muToxoHapuu. Llerka Heno-
CPEeOCTBEHHO NMepexoamT B XBOCTUK. [10 CTPOEHUIO XBOCTMK Hanomu-
HaEeT XIyTUK N ABNAETCS ABUraTesnbHbIM OpraHouMaoM cnepmaro3onga.

Cnepmamo3ouds! maekonumarouwjux: A— obwuli 8ud; b— cxema CMpoeHUsi:

akpocoma;

0po;

UeHMPUOJIb 8 20/108HOU Yacmu;
ueHmpuorsb 8 3adHell yacmu;
MumoxoHOpuarbHasi criuparb;
cmepXHesast HUMb UruU XXaymukK

DA WN
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AnuekneTKkn MEIOT Yallie BCEro okpyriy ameboBuaHyo opmy,
OHU HenoaBWXHbl. OCHOBHOE OTNNYME ANLIEKIIETOK OT APYrMX KNeToK
— KPYNHble pa3Mepbl, YTO CBA3AHO C Hanuunem B uutonnasme 6o-
ratoro 6enkom BelwlecTBa — Xentka. Hambonee KpynHbIX pasmMepos
[OCTUraroT ANLEKNEeTKN Yy anueknagyLmnx no3BoHOYHbIX (NpecMblKato-
wmecs 1 NTmubl, cM. puc. 36). AnyekneTka HeceT B cebe BClo Hacnea-
CTBEHHYI0 MHOpMaLMI0, HEODXOANMYIO AN pasBUTUSA opraHmM3ma.

PasButne nonoBbiX KNeToK (rametoreHes). [lonoBble KNeTKu
(rameTbl) pasBmBaloTCs B MOSIOBbIX Xenesax. Myxckne — cnepma-
TO30MAbl — B CEMEHHMKAX, XEHCKMe — anuekneTkm (Mnu anmua) — B
AnyHuKkax. PaseButue cnepmato3ouMgoB Ha3sblBalOT crepmMamosze-
He30M, pa3BUTUE sANLEKNeTok — oBoreHesom (puc.37). lMpouecc
obpa3oBaHns NOMNOBbIX KINETOK — Kak Cnepmarto3omaoB, Tak U snue-
KNEeTOK — OCYLLECTBNSAETCSA B HECKOSIbKO CTaaUMN.

MepBaa ctagma — nepuno pasMHOXEHUS, B KOTOPOM MepPBUYHbIE
NoNnoBbIE KNETKN OENATCS NyTEM MWUTO3a, B pe3ynbraTte 4Yero yBenu-
ymBaeTca UX konmyecTBo. [pu cnepmatoreHe3e pas3MHOXeHWe nep-
BUYHbIX MOSIOBbIX KMNETOK OYE€Hb MHTEHCUMBHOE, OHO HadMHaeTcsa C

1 4 ckopnyna;

2 ¢ nodckopriynosasi 0b6osoyKa;
3 4 xenmoxk;

3apo0biiessbili OUCK;
8030yWwHas kKamepa;
b6erikosas oborioyka;
berikosble 80/10KHa;

Xanasa (kaHamuk)

DO NO OGKAN

CxemMamu4eckoe
CcmpoeHue KypuHo20
altua:
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30Ha
Pa3MHOXEeHUS

30Ha pocTa

O @
cospesas K R @Q{} Ks
1T Nt

Cxema pazsumusi criepMamo30oudoe u siliueknemku:

1 { cnepmamosoud;

3 { HanpasumeribHblE Merbya

HacCTynneHns NOonoBOW 3pPeriocTU U 3aTyxaeT NuWb K cTtapocTu. [pu
OBOreHe3e pa3MHOXEHWNE XEHCKMX MOJSIOBbIX KI1EeTOK Y HU3Wmnx 6ecno-
3BOHOYHbIX TaKXXe NPOAOoIKaeTCA BCHO XU3Hb.

Bropasa ctagua — nepuopg pocta. OTaenbHble NepBUYHbIE NOMO-
Bble KIIETKW NepexodnT B 30HYy pocTa, yBENUYMBAKOTCHA B pasmepax,
HakannmealoT nutartenbHble BewecTBa. Konnyectso monekyn AHK B
HUX yBenunyueaeTca BaABoe. [lepBuUYHbIE cnepmaTto3onibl B 30HE poOC-
Ta yBenuymBalroTca HesHadmuTernbHo. OgHaKko AnuUeKneTku — OBOUUTHI
— YBenuuMBalTCH B pasMepax MHOrga B COTHW, a valwle B ThbICAYU
pa3. PocT anuekneTok ocyLlecTBNSeTCs 3a cyeT BellecTB, obpasye-
MbIX OpPYrMMW Krietkamu opraHusama. Hanpumep, y pbi6, amdcdndun,
NPEeCMbIKaLWMXCA N NTUL OCHOBHYIO MaccCy diula COCTaBnsAeT Xen-
TOK. XKenTok — COBOKYMHOCTb MUTaTesibHbIX BewecTB (Kupos, ben-
KOB, YrneBoAdoB U Ap.), HeobXoAMMbIX AN NUTaHUA pa3BUBaOLLErOCs
3apogbiwa. Kpome T0ro, B NepBMYHOM MOSIOBOW KIeTKe CUHTE3NPYIoT-
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CS1 MHOFOYUCNEHHbIE B6enkM 1N BonbLIOe KONMMYEecTBO pasHOOOpasHbIX
OHK.

TpeTbss cTaguMa — nepuoa co3peBaHusi, Unn menos. Knetkuy,
BCTynawLwime B nepuon co3peBaHus, cogepxaT AunnoungHbin Habop
XPOMOCOM U yxe yaBoeHHoe konuvectso [JHK. B aToT nepunopg knetku
nyTem mernosa obpasyloT rannomgHbln HAbop XPOMOCOM.

YeTtBepTtaa ctagua — nepuog (popMuUpoBaHMA — COCTOUT B
npuobpeTeHnn Knetkamu onpegeneHHon gopmbl n pasmepa. K ato-
My nepuoay SMUEKNeTKM MOKPbIBATCA cheuunanbHbIMKM 00oroyka-
MW U FOTOBbI K ONMOAOTBOPEHMI0. Bo MHOrmx cny4vasix, Hanpumep, y
NPecMbIKaLWNXCA, NTUL, U MIIEKONUTAKOLLMUX BOKPYr KMEeTKU BO3HU-
KaeT psg gononHuTenbHbIX oborodvek (cm.puc.36). Ux  dyHKumA
3aksfioyaeTca B 3awmTe ANUEKNeTKM U 3apodblilia OT BHELUHUX He-
GnaronpuATHLIX BO34ENCTBUN.

B 3aBMCMMOCTM OT CTPOEHMA crnepmMaTo3omabl UMET pasfindHbie
pasmepbl U popmy. OCHOBHas OYHKLMS CNepmMaTto3ongoB COCTOUT B

My>kckon XKeHckas

()

Flmu,o

lpoHuKHOBEHUEe
crnepmamo3souda e Cn pMaTosol/I,Cl,

Onno,D,OTBo—
Aiiyeknemky npu peHne
ornsodomeopeHuu
My)KCKOVl l)KEHCKaFI

Cxema eoccmaHoesieHus1 Ourniaoud-
Ho20 Habopa XPoOMOCOoM npu @ @ ﬂg @
npucoeduHeHUU cnepmamo3ouda K

onsiodomeopsieMoll siliyeKsiemke

3uroTta
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AOCTaBKe B ANLEKIIETKY FeHeTUYeCKon MHopMaumm n CTUMynaummn
ee pasButusa. B copmmpoBaBLLMXCA cnepmaTto3onaax coaepxartcs
MUTOXOHAPUK, Konnekc fonbaxwn u cneumnanbHble hepmMeHTbl, pacT-
BOpSAOLLMNE MeMbpaHy SNLEKNETKM BO BpeMs onnogoTesopeHus. B pe-
3yneTate ONNOAOTBOPEHUNA SAWLEKNETKN CNepMaTo30UMAOM BO3HUKaeT
3uroTa, obnagatowasn gaunnongHoelm Habopom (cm. puc. 38, 39).

1. | B yem 3aknto4aeTcss OCOHOBHOE OTfMYME MOJSIOBOr0 pasMHOXe-
Hus1 oT 6ecnonoro?

2.| Ha kakune ctagum genntca rameToreHes?

YeMm oTnuyaeTcs sinuekneTka oT crepmaro3onaa?

4. O6bsAcHUTe Buonornyeckoe 3Ha4YeHMe NONOBOro Pa3MHOXEHUS.

©w

§ 42. OnnopoTBOpEHUE H

OnnogoTBoOpeHMe npeacraBnseTr cobon NPoLecc CIIUAHUSA XKeH-
CKOW N MY>XCKOW rameT — KNeToK C rannongHbiM HabopomM XpOMOCOM.
OnnogoTBOpeHHasa anuekneTka HOCUT HasBaHMe 3uroTbl. B aape 3u-
roTbl BCE XPOMOCOMbI BHOBb CTAHOBATCS MapHbIMU: B KaXkgow nape
rOMOJSIOTMYHbLIX XPOMOCOM OJHa XpomMocoMa OTuUOBcKasd, apyraa —
MaTepuHckada. CnegoBaTernbHO, AUNNOUAHBIN HAbop XpoMocoM, Xa-
pakTEepPHbIN OMS COMaTUYECKMX KMEeTOK KaXxXaoro Buaa OpraHuU3mMoB,
BOCCTaHaBfMBaETCs NpW ONSI040TBOPEHUN.

OnnogoTBOpeHne y XMBOTHbIX. Y OOMbLUMHCTBA BOOHbIX W
3eMHOBOAHbIX XMWBOTHbIX OMNSOAOTBOPEHNE HEMOCPEACTBEHHO CBS-
3aHO C BOAOW. OTM XXMBOTHble B nepuoa pasMHOXEHUA Bbloens-
IOT OYEHb MHOIO ANLIEKNIETOK U cnepmMaTo3onaoB B BoAy, rae cnep-
MaTo3omabl MPOHMKAKT B SAWUEKNETKY U OonsiogoTBOPST ee. ITO
— BHeELLUHee oceMeHeHue. Y XUBOTHbIX, obuTaroLwmx Ha cylle, Habnto-
AaeTcs BHyTpeHHee oceMeHeHue.

B npouecce onnogoTtBopeHUsi cnepmaTto3oung cHadana npubnu-
aetca K anuekneTtke. Noa BosgenctenemMm epmMeHToB, HaXo4ALWNXCS
B rofioBke criepmaro3ounga, obonovka sSnuekneTkn pacTBOpaeTCcs U B
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Hen obpasyeTca HebonblLLuOe OTBEPCTME, Yepes3 KOTopoe S4po crep-
MaTo3oua NpoHUKaeT BHYTPb anuekneTku. lannongHele sapa obeunx
rameT, COeANHAACh, 0Opa3yloT egmMHoe ransiongHoe s4po, Nocrie Yero
Ha4YnHaeTCcs AeneHne n passuTue sgpa 3UroTbl.

B 6onblUMHCTBE criyvYaeB OAHY SAMUEKNEeTKY OonnogoTBopseT Tofb-
KO O4WH cnepmMaTto3ouns. Y HEKOTOPbIX XXUBOTHbIX B ANLIEKNETKY MOryT
NPOHMKaTb OBa WM HECKONbKO crepmMmaTto3ouaoB, ogHako B OMflo-
OOTBOPEHUM SANLEKNEeTKN Yy4yacTByeT TOSMbKO OAWH chepmarto3ong,
ocTarbHble nornbdatoT.

OnnopoTBopeHMe y pacTteHUn. PaccmoTpum npouecc onno-
AOTBOPEHUS Y MOKPbITOCEMEHHBLIX (LBETKOBLIX) pacTteHun (puc. 40). Y
NOKPbITOCEMEHHbIX PpaCTEHUN MY>XCKME ramMeTbl CO3peBaloT B MblfibLie-
BOM 3epHe, KOTOpOe COCTOUT U3 ABYX KIeToK. bonee kpynHas U3 aTnx
KNeToK Ha3blBaeTCs BeretaTMBHOM, a 6onee menkas — reHepaTtuB-

eecemamueHasl
Kiilemka

crnepmuu

HeoliHoe
onsiodomeopeHue
Yy UsemkKosbIx
pacmeHuu:

MbIYUHKA;
MbIbHUK;
nblbyesble 3epHa;
MbIIbUEBkIE 36PHA 8
paspese;

necmuk;
ceMsInoyKka;
3apoobiwessill
MeWoK;
ueHmparsbHas Krnemka;
9 taluexknemka;

10 taHOocCnepm;

11 3 npopocmok;

12 § neinbyesass mpybka;
13 {cnepmuu

~N O O A WN=

(0]

10
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HOW KNneTKoW. BbipacTas, BeretatMBHas kneTtka obpasyeT ONTMHHYIO0
TOHKYlO TPY6Ky. [eHepaTuBHaa KrneTka B BereTaTMBHOW KneTke Oenut-
ca HagBoe, obpasys gBa cnepmus. lNbinbueBble Tpybkn GLICTPO pa-
CTYT M MPOHUKAKOT B pbifbLe U CTONOMK NecTuka U HanpasnslTCa B
CTOpPOHY 3aBA3u. lNbinbueBbie TPYOKN pacTyT C pa3fnMYHON CKOPOCTbIO,
O4HaKO TONbKO OfHa U3 HUX, onepeauB OCTallbHble, JOCTUraeT 3apo-
AblLLEeBOro Mewka, rge npovcxogut onniogotsopenne. OanH ns cnep-
MWEB, HaXOOSALLNXCSA B NbIfbLEBON TPyOKe, CMBaeTCH C ANLIEKNETKON
n obpasyet OMNNouaHYyK 3UroTy, N3 KOTOPOW pa3BMBAETCHA 3apoAblLu.
BTtopon cnepmuin cnuBaeTcs ¢ AMNNOUOHOWN LEHTpasribHOW KIeTKON,
N B pe3ynbTaTe BO3HMKAET HOBas KneTka C TPUNSIoungHomMm s4pom, T.e.
B HEM coaepXuTtcs Tpyu Habopa xpomocom. V3 Hee pas3BuBaeTcHd 3H-
aocnepmMm cemMeHu. Y NOKPbITOCEMEHHbIX (LBETKOBbIX) pacTeHUn Tpu-
NAOUAHbIA SHOOCNEPM SBMSETCHA 3anacHbIM NUTaTernbHbIM MaTepua-
Nnom 411 pasBuBaloLerocs 3apoasia.

CnepoBaTenbHO, CYUWHOCTb ABOMHOrO OMSIOOOTBOPEHUS Yy UBeT-
KOBbIX pacTeHUN COCTOUT B TOM, YTO OOMH U3 CMEepMMEB,CIMBASCb C
anuekneTkon, obpasyeT 3apofbill, a BTOPON CNEepMUin, CrvBasiCb C
LEeHTparbHOM KNeTkon, obpasyeT SaHAOCNEPM.

OTOT yHUBepcanbHbIN A8 BCEX NOKPbITOCEMEHHbIX PacTeHU No-
noeou npouecc 6bin oTkpbIT B 1898 r. akagemukom C.ITHaBalwwnHbIM, a
TpunnoungHas npupoga aHgocnepmMa oObina oTkpbitTa B 1915 1. ero cobl-
Hom M.C.HaBawwuHbIM.

MapTeHoreHe3 — 9TO pasBuUTUE 3apofbillia U3 HEeOoNnrno4oTBO-
peHHon anuekneTku. MNapTeHoreHe3 GbiBaeT eCTECTBEHHbLIM N UCKYC-
CTBEHHbIM. EcTecTBeHHbIN napTeHoreHes3 HabnwgaeTcs y OoTAenbHbIX
pakoobpasHbix (gadHumM), Yewyekpbisibix (M4enbl, OCbl), THNen N 4va-
CTMYHO y NTuu (dasaHbl). [pn UCKYCCTBEHHOM MNapTeHoreHese Heo-
nnogoTBOpPeHHaa snuekneTka pasBuBaeTcs nog BO3LeNCTBUMEM pas-
NINYHBIX MEXaHUYECKNX N XUMUYECKUX (hakTopoB. Hanpumep, ecnu Ha
HEeONNOL4OTBOPEHHYID ANLEKIEeTKY NArywKu BO3OENCTBOBATb WINON,
N3 Hee MOXeT Pa3BUTbCH 3periblil, HO TOSIbKO XEHCKUM opraHmsm./c-
KYCCTBEHHbIN NapTeHOreHe3 UCnosb3yeTcs Npu pasMHOXEHUN LWeSKOo-
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npsiga, narywek, KponvkoB, Bogopocnen, rpmbos, 3epHoBbIX 1 6060-
BbIX KYIbTYp.

1. | Kak npomncxoanT onnogoTBOPEHUE Y XKUBOTHbIX? OOBACHMUTE Ha
npumMepax.

2.| Kak nponcxoanT ABONHOE ONMNOAOTBOPEHME Y PACTEHUIN?

3.| Koraa n kem ObINO OTKPbLITO ABOMHOE OMMoAOTBOPEHME U TPU-
nrnogHasa npmpoga aHgocnepma?

4.1 Yto Takoe napteHoreHe3? OObACHUTE ero BUAbl Ha npumMmepax.

§ 43. OmMOpuoOHanbHbLIN Nepuoa pa3BUTUA i

AW

MhonBuayanbHoe pa3BuTME OpPraHM3MOB Ha3blBAaeTCsA OHMoz2e-
He3oM. [NoHATue oHTOoreHesa 6bINO BBeAeHO B Hayky B 1886 roay
E.lekkenem. OHTOreHe3 OAHOKNETOYHbIX OPraHM3MOB HadYMHaeTcsa C
MX BO3HMKHOBEHUS N 3aBepLUaeTCs UX geneHnem unm rmdenoto. OHTO-
reHe3 MHOrOKMEeTOYHbIX OPraHn3MoB HavyMHaeTca ¢ obpasoBaHuA 3U-
roTbl 1 3aBepLUAETCHA eCTECTBEHHOW CMEPTLIO OpraHm3ma.

PasnuyatoT Tpu Tuna oHtoreHesa. 1. JlnunHovyHoe passutune. Ta-
KOW TN OHTOreHesa HabngaeTcs y HacekoMbIX, NAryLwek, y MHOMmMxX
napasuTudeckmx yepeen. 2. besannunHo4vyHoe pasButne. STOT TUM OH-
ToreHesa xapakTepeH ans pbld, npecmblikawowmxca n ntuy. 3. Pas-
BUTHE B yTpobe maTtepn. OHO NpomcxoauT y YerioBeka n Apyrmx BbiC-
LWMX MI1EKOMUTAKOLWNX.

OHTOreHes genutcsa B OCHOBHOM Ha ABa nepuoga: 1) am6puo-
HanbHoe pa3BuTne; 2) nocTaMOpuoHanbHoe passutne. Y
MHOTOKITETOYHbLIX OpPraHM3MoOB, HE3aBUCUMO OT CHOXHOCTU UX
opraHusauum, ctagum aMOpMOoHanNbHOro pa3BuTuUSa egunHbl. B am6puo-
HanbHOM Nepuoae BbIAENSAT TP OCHOBHbIX 3Tana: gpobneHue, rac-
TPYNAUNIO N MEPBUYHLIA OpraHoreHes.

Opo6bneHue. 3urota obpasyeTcsa B pe3ynbraTe CIUAHUA snue-
BbIX M CEMEHHbIX KNeTok. Ha ctagum 3urotbl HabniogawTca nepe-
pacrnpegerneHne BeLecTB uMTonnasmbl, nonapusauma n cuHtes ben-

8-buonorus 9
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ka. OnNnogoTBOPEHHOE ANLIO — KNeTKa U B TO XXe BpeMS YXXe OpraHnusm
Ha camMoW paHHeN cTaguun ero pa3BuTus. B pesynbrate MHOrokpaTHbIX
OerneHnn OOHOKMETOYHbIN OpraHM3aM rnpeBpallaeTca B MHOMOKI1eTOY-
HbIN. Y>K€ Yepe3 HECKOSIbKO MUHYT NMOCIie ONnNog0TBOPEHUS ANLEKNET-
KW HauYnHaeT OAenutbCcsa A4po, a BMECcTe C HUM OenuTcs U uutonnas-
Ma. AnuyekneTka OennTcs Ha ABE OAWHAKOBbIE MO BENMYMHE KIETKN,
HasblBaeMble 6nactomepamu. B nepBbin pas snuekneTka aennuTcs B
MepuanaHHoOM NNOCKOCTU. 3aTeM Kaxabin 3 6GnactomepoB ogHOBpE-
MEHHO OeNUTCS TakXe B MepuamnaHHOM NSIOCKOCTHU, B pe3ynbrate 4yero
obpasyloTca YeTblpe ogMHaKoBble KNeTku. Cneaywllee TpeTbe gene-
HMEe NPOUCXOAUT B 3KBATOPManbHOW NIOCKOCTU — 0OpasytoTCcs BOCEMb
KNeToK.

B panbHenwem mepunanaHHoe n sKkBaTtopuasibHoe AeneHust yepe-
AyKTCA, 4TO NpuBOAUT K obpasoBaHuto 16, 32, 64 n 1.4. GnacTtomepos,
npeactaBnsowmx cobon ovyeHb 6M3KO pacnonoXeHHble Apyr K apyry
kneTkn. Knetka, obpasyoliascsa nocrne Kaxaoro geneHusd, yMeHblla-
eTcqa B pa3mepax, No3TOMY AaHHbIM NMpouecc Ha3biBaeTcs Apo6neHn-
eM. B nepuoa apobneHns HakaninBaeTCs KNeTOYHbIN MaTepuan ans
hanbHenwero passutusa knetok (puc. 41). 3aesepwaetcsa gpobneHune
obpasoBaHMeM MHOrOKNEeTOYHOro 3apopbliwa oGnactynbl. bnactyna
nmeeT opMy LIapa CO CTEHKOWN, COCTOSILLEN N3 OQHOrO Criosi KITETOK.
BHYTpeHHSAs nonocTb GnacTynbl 3anofiHEHa XXUAKOCTbIO U HOCUT Ha-
3BaHMe NepBUYHOM NOSIOCTU Tena — 6nacrouens.

MNpn gpobneHnn MUTOTUYECKUI LMK NPOTEKaAeT OYeHb ObICTPO,
bnactomepbl He pacTyT U UX pas3Mepbl YMEHbLIAKTCS C YBeNU4eHu-
€M KonunyecTBa KneTok. [Ansa apobneHns xapakTepHbl U Apyrne oco-
OEHHOCTKN, CBOMCTBEHHbIE BCEM BMOAM XXUBOTHbIX.

FacTpynauusa. bnactyna, coctosiwas nu3 6onblIOro yucna kne-
TOK (Hanpumep, y naHueTHuka mx 3000), B pesynbrate AasibHenwe-
ro pasBuTMA NepexoauT BO BTOPYH CTaguio, KOTopasi HasbiBaeTcs
racTpynon. Ha ctaguv ractpynbl 3apoablll CTaHOBUTCHA [BYXCIOWN-
HbIM. Hapy>XHbIn CMNoOM KNeTOK 3apobllla Ha3blBalOT 3IKTOO4EpPMOWN,
BHYTPEHHUN crnon — aHTogepMon. COBOKYMHOCTb MPOLECCOB, NMPUBO-
AALWLNX K 00pa3oBaHuio racTpynbl, Ha3blBalOT racTpynsiumen.
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Y naHueTHuKa racTpyna obpasyeTcs 3a cHeT BNAYUMBAHUS CTEHKMU
6nacTynbl B NepBUYHYIO MOSMOCTb Tena, Yy HEeKOTOPbIX XXUBOTHbIX —
nyTeM NOCSIOMHOro PacnosfioXKeHUA CTeHKM BnacTtynbl (puc. 42).

Y MHOFOKJIETOYHbIX XMBOTHbIX (KPOME KULLIEYHOMOJSIOCTHbIX) BO3-
HUKaeT TPeTUn cCrion, HasblBaeMbin me3opnepmon. Mesogepma pac-
nonaraeTcsa Mexay 3KTO- U 9HTO4EPMOMN B MEepBUYHOW MOMOCTM Tena
— bnacTtouene. Bcneacrteme nosiBneHnst mesogepMbl 3apoblll cTa-
HOBUTCSA TPEXCnomHbIM. Tenepb OH COCTOUT U3 3KTOAEPMbI, SHTOAEP-
Mbl U1 Me304epMbl, Ha3biBaeMblX 3apoblleBbiMU NucTkamu (puc. 43).
Y BCeX NO3BOHOYHbIX XMBOTHbIX 3apobllLUeBbl€ NMUCTKU FOMOSTOTMNYHbI.

CywHocTb npouecca ractTpynaumm 3akniyaeTca B NepemeLleHmnmn
KNeTouyHbiX Macc. KneTkn 3apoabilla NpakTUYEeCKNn He OensaTcs U He
pactyT. OgHako Ha 3ToM cTaguu HavynMHaeTCs UCMOoSfb30BaHWE reHe-
TUYECKOW MHGOpMAaLMK KITETOK 3apoabllla, NosBMSAITCA NepBble npu-
3Haku andpdepeHunaumnn.

OuddepeHumnauma — 310 npouecc BO3HMKHOBEHUS U HapacTa-
HUS CTPYKTYPHbIX M OYHKLMOHAMbHbBIX PasfiMinin Mmexagy oTAenbHbIMU
KneTtkamm n yactsamm 3apogbiwa. C mopdonormyeckom To4KM 3peHns
andepeHumMpoBaHmne Bblpa)aeTcs B TOM, YTO 06pasytoTcsl HECKOSIb-
KO COTEH TUMOB KNEeTOK Cneunduyeckoro CTPOEHMSs, OTNNYaLNXCA
Apyr ot gpyra. 13 HecneunanmanpoBaHHbIX KNEeTOK GnacTynbl nocre-
NEHHO NMOABNSATCA KMETKN SNUTENUA KOXMN, KULLEYHUKA, NETKNX, HEPB-
Hbl€, MbILLEYHbIE N OPYTNe KITETKMU.

C GMOXMMUYECKOM TOYKM 3PEHUS cneurannsauns KNneTok xapak-
Tepu3yeTcs CUHTE30M ornpeaerieHHbIX 6enKoB, CBOMCTBEHHbIX TOMbKO
AaHHOMY TuNy KneTtok. Hanpumep, nMMdOounTbl CUHTE3UPYIOT 3aLmT-
Hble OenKku — aHTUTena, MbllleYHble KIEeTKN — COKpaTUTENbHbIA Oe-
NOK — MWO3MH. Kaxkgas kneTka cuHTesupyeT Genku, CBOMCTBEHHbIE
TONbKO en. Bnoxmmmnyeckas cneymanmsaumsa Krnetok odbecneymBaeTcs
andepeHunanbHON akTUBHOCTbBIO NEHOB, T.€. B KNeTKax 3apoabille-
BbIX JINCTKOB — 3a4aTKOB OMNpeAesrieHHbIX OPraHoB U CUCTEM — Ha4du-
HalT PYHKLNOHMPOBATL pasHble rpynnbl FreHOB.

Y pasHbiX BUOOB XXMBOTHbIX OOHU U Te Xe 3apoAbllleBble FIMCTKK
[alT Hayano OgHUM M TEM Xe opraHam U TKaHsaMm. OTO cBuaeTesb-
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ApobneHue 3ucombi naHUeMHuUKa:
Puc. 41.
1 ¢ 2 bracmomepa;
4 bnacmomepa;

8 6bnacmomepos;
16 6bnacmomepos

AN WN

OkTogepma

OHTOOEpPMa

" Mesogepma

Gxowa pacno-

JIOXKeHUs 3apodblweeblx JIUCMKoe
8 NMnep8UYHbIX MKaHAX 3apodblula

Mu2payust Kiemok y KUWeYHo-
MOIOCMHBIX;

srisiyusaHue briacmyinbl y naHUemHuKa;
rocriotiHoe pacronoxeHue bracmynbl
y NPEeCcMbIKarWUXcs U nmuu;
8pacmaHue bnacmyisbl y amgubuli;

1 + akmodepma,
2 + 3HmModepma,
3 + 6nacmouernsb

Cxema

obpasoeaHusi
ocesbix
opz2aHos y
flaHUemHuka:
A {2acmpyna (nonepeyHbili 1 ¢ skmodepma;
pa3spes); 2 § sHmodepma; 7 ¢ xopla;
B,B { popmuposaHue HepsHol 3 ¢ HayanbHasi Me300epma; 8 ¢ emopuyHasi noaocmse
mpy6Ku; 4 § nonocme 2acmpyribl (uernocmHasi);
I § oB6pasosaHue xopdsbl, KuweyHoli | (2acmpoyernb); 9 ¢mesodepma;
mpy6KuU U mpembezo 5 ¥ HepsHas nnacmuHka; 10 ¢ KuweyHas mpybka;
3ap00bILLIEBO20 MIUCMKA; 6 ¢ HepsHas mpybka; 11 pKUWeYHas nonocme
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CTBYET O TOM, YTO BCE OHW rOMOJSIOrMYHbIE OpraHbl. N3 3apobilieBo-
ro NIMCTKa 3KTOA4EPMbl Y YSTIEHUCTOHOIMNX, XopaoBbiX (pbl6, amdondun,
penTunun, NTuL 1 MAekonuTawwmx) obpasyroTcsa INUTENUA KOXW,
a TakXe ero npou3BoAHble, HEpPBHAA cuUcTeMa U OpraHbl OCSA3aHus,
amanb 3y6oB. N3 aHTOOEepMbl 00pasyloTCs ANUTENUN KULLIEYHUKa Mn-
LeBapuTerbHble Xenesbl, NevyeHb, NoaXxXenyaodHas xernesa, nerkve
n xabpbl. N3 mesogepmMbl PopMUPYIOTCA COeAUHUTENbHbIE (XPSLLN,
KOCTM, KpOBb N NMMda) 1N MbllLE€YHble TKaHW, KPOBEHOCHAs 1 BblAenun-
TenbHas CUCTEeMbI, a TakXXe NoroBble OpraHbl.

[OMONOrMYHOCTb 3apoablllieBblX NIMCTKOB Yy GOMbLUMHCTBA XUBOT-
HbIX SIBNSI€TCA OAHWUM M3 OoKasaTerbCTB OOLHOCTU NPOUCXOXOEHUSA
XMBOTHOIo Mupa.

OpraHoreHe3. [locne 3aBeplleHUs racTpynsumu y 3apofbllia
obpasyeTcs KOMMMNeKc oCeBblX OpraHOB: HepBHasa TpyOka, xopaa, Ku-
weyHaa Tpybka. ObOpasoBaHMe OCEBbIX OpPraHoOB Ha3biBAKOT TakKxXe
cTagven Heupynbl. Y naHUETHMKa OCeBble opraHbl (hopMupyroTcs,
Kak nokasaHo Ha puc. 44. Ocoboro BHMMaHUA 3acnyxuBaeT pasBu-
TVe HepBHOM Tpybku. BKTOAEepMa CMUHHOW CTOPOHOW npornbaetcs
no cpegHen nuHUW, npespalascb B Xernobok, a aKkTogepma, pacno-
NoXeHHasi cnpaBa W creBa OT Hero, HadnHaeT HapacTaTb Ha ero
Kpad. >Kenobok — 3a4aTOK HEPBHOW CUCTEMbI — MOrpy>KaeTcs Nnof K-
ToOepMy U Kpas ero cmblkatotcs. ObpasyeTca HepBHas Tpybka. Bces
OoCTanbHas 3KToAepMa — 3a4aToK KOXKHOIro anuTenus.

CnuHHasa YyacTb 3HTOAEPMbI, pacrnonararoLwascsa HenocpeacTBeH-
HO NoA HEepPBHbIM 3a4aTkoM, ob6ocobnseTcs OT ocTaribHOW 3HTOAEPMbI
n cBopauymBaeTcs B xopay. HanbHenwas gnddepeHumaumsa KreTok
3apofbillia NpUBOAUT K BO3HUKHOBEHWIO M3 3apobllueBblX JIMCTKOB
MHOFOYUCIIEHHbIX TKaHeW MU opraHoB. Ha npoTsikeHun pasBuTUS 3M-
OpuoHa ero pasnuyHble 4YacTu, B3aMoaencTBys mexay cobown, pery-
NUpYT pas3BuTve Apyr gpyra. Takoe B3aMmMoOenuCTBUE Ha3bliBaeTCs
3MOpUOHanbLHOW UMHAYKUuen. OMOpunoHanbHas UHAYKUMSA Bnepsble
Obina otkpbiTa B 20—30-x rogax XX Beka HemMeukuMm y4yeHbim [Lne-
MaHOM B pesyrnbTaTe 9KCNepuMeHTOB Haj narywkamu. Insa ndyyvyeHuns
3TOro npouecca 4acTb 3MOpUOHa nepecaxuBaloT B APYryl 4acTb
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BTOporo ambpuoHa. Ecnn nepecaguTb pasBmMBatoLLYyHOCS YacTb HEpPB-
HOW CUCTEMbI B racTpyne nAryLwku B 6poLLHY0 9KTO4EPMY B racTpyne
APYron NAryLwKkn, To B TOM MeCTe Ha4yHyT pa3BuBaTbCA AOMOSTHUTENb-
Haa HepBHas Tpybka, xopga m obpasyeTca OONOSHUTESNbHbLIA No4.
Taknm oBpa3om, nepecaxeHHbI 0CEBOW OpraH, BO34ENCTBYS Ha OKpPY-
XarwLne TKaHu, urpaeT opraHn3aLuMoHHYIO pOsSib U perynupyeT ux pas-
BUTME.

UTo Ha3biBaeTCsl OHTOreHe3oM?

OnuwunTe TUNbLI OHTOreHesa.

O6bsacHUTe aTan apobrneHns amBGpunoHa.

Mepeuncnute 3apoabilleBble NMUCTKM U OpraHbl, obpasytolnecs
N3 HUX.

5. | YUto Takoe ambpuoHanbHaa nHaykuma? Kakom yyeHbli OTKpbI ee?

hwnh =

3apayum ansa caMmoCTOATENbHOro peLueHus

1. Ckonbko 6nactomepoB obpasyeTcda Ha atane gpobrieHns am-
OpuoHa naHueTHMKa nocne TpeTbero AeneHus B 3JKBaTopuarbHOU
NIOCKOCTU?

2. CKOnbko pa3 OOJMKHO NPOWU3ONTU AerieHne KNeToK B Mepu-
AVAHHOW N 3KBaTOpUaribHOW MMNOCKOCTAX, YTOObI yncno 6rnactomepos
B 9MOpUMOHe naHueTHuka gocturno 1287

§ 44. MNocTambpuoHanbHoOe pa3BUTUE H
S————a .= &

B MOMeHT BbIxo4a opraHmama u3 siMueBbiX 0D0SfIoHeK Unn pox-
AeHnsl 3aKkaH4YMmBaeTca aMOpUOHarbHbIN U HA4YMHAETCs MOCTAaMOpUO-
HanbHbIM Nepuoa pa3suTusa. [ocTambpuoHanbHoe pasBuUTUE MOXET
ObITb NpsIMbIM U HenpsiMbiM (MeTamopd03). Npn npsaAMoM pasBnTUK
N3 anueBbiX 060NOYEK UNKN y MaTepun poxaaeTca opraHM3Mm, NOXOXMI
Ha B3pocCnbiv, HO HeBONbLWKNX pasmMepoB (NpecMblkaroLmecs, NTULbI,
Mnekonutawwme). NoctamObpuoHanbHOEe pasBUTUE ITUX XKMBOTHbIX
CBOANTCSA B OCHOBHOM K POCTY U NMOMNOBOMY co3dpeBaHuto. [pu Henps-
MOM (MeTamMopd03) pasBUTUN U3 AKLLA BbIXOAUT JIMYNHKA, PE3KO OTMN-
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yarowaaca oT B3POCOro opraHMamMa no CBOemMy CTpoeHuto. JlnumHka
nuTaeTcs, pacTeT U CO BPEMEHEM JIMYMHOYHbIE OpraHbl 3aMeHsIoTCA
opraHamu B3pocrioro opraHuama. CrnegoBaTesibHO, NpU HENPSIMOM
PasBUTMMN paspyLLATCs JNIMYMHOYHbIE OpraHbl U BO3HMKAIOT OpraHbl,
npucyLime B3pOCHbIM XMBOTHbIM.

PaccmoTpum Henpsimoe noctambpuoHanbHOe pa3BuUTME Ha He-
CKONbKMX NpuMepax. Y acumaunn (Tmn xopaosble, NOATUN FINYNHOYHO-
XopaoBbie) obpasyetca nuunHka, obnagatouiasi BCEMU OCHOBHbIMU
NpM3HaKkamMmmn XopAoBbIX XMBOTHbIX: XOPAO0W, HEPBHOW TpyOKon, xabep-
HbIMU LLENSAMU B rroTke (puc. 45).

JlnunHka cBobogHO NnaBaeT, 3aTeM MNPUKPENNETCA K Kakon-nnbdo
TBEPAOV NMOBEPXHOCTU HA AHEe U noaBepraetTca metamopdo3y. XBoCT
ncyesaet, xopda, Mbiwubl U HepBHas Tpybka pacnagatoTcs Ha OT-
AenbHble KneTkn, obpasysa darountbl. OT HEpBHOM TPyOKM ocTaeTtcs
NULWb rpynna KreTok, ydacTByloLWwmMx B 0O6pa3oBaHUN HEPBHOrO y3na.
CTpoeHune Tena B3pOCION acuuanm HACKOIbKO He HanoMmMHaeT ObbIy-
HOE CTpPOEHME XOPAOBbIX XUBOTHbIX. TOMBKO 3HAHME CTPOEHUA acuum-
AV MO3BONSIET caenartb BbiBOA, YTO 3TO >XXMBOTHOE MPOUCXOAUT OT
XOpAOBbIX, KOTOpble Benu cBob6oaHbIN 06pa3 xu3Hu. OcHoBHasi npu-

Ceepxy — 83p0Crible XUBOMHbIe, 06pasyouue KOMOHUK, crpaga— CMpoeHUe
JIUYUHKU acyuoduu: 17— xop0da, 2— HepeHasi mpybka, 3— xabepHbie wenu
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4YMHa BO3HMKHOBEHUS MeTamopdo3a y acunanin — nepexon K cmasye-
My obpasy XKU3HW.

JInumHouvHaga popma naryuwkm — ronoBacTuk (puc. 46), ons KoTo-
pOro xapakTepHbl xxabepHble wenun, 6okoBasa NUHUA, ABYyXKaMepHoe
cepaue, oavH Kpyr kposoobpalleHus. B npouecce meTamopdosa
noa BrMAHWEM rOpMOHa WMTOBUOHOWN Xenesbl TMPOKCUHA ncyesatroT
XBOCT 1 BokoBasi IMHUSA, pa3BMBaAlOTCS ferkMe n BTOpoun Kpyr KpOBO-
obpalyeHuns. Mo psgy ocobeHHOCTEN rofiIoBAaCTUKM CXOXK C pblbamu
(bokoBasa nNUHWA, CTpOEHUEe cepaua U KPOBEHOCHOW CUCTEMBI, xabep-
Hble LWernw).

MpumMmepom HeNpsAMOro pasBuUTUa — MeTamopdo3a MOXET CNYXUTb
TakxXe pasBuTUE HacekoMbIX (puc. 47). JIndnHkn xxykoB n 6aboyek pes-
KO OTNMYaloTCs OT B3POCHbIX XUBOTHbIX MO BHELUHEMY CTPOEHUIo, 00-
pasy Xu3Hu 1 cpeae obutaHus. VIx npeakn CXoxu ¢ KonbyaTbiMn Yyep-
BAMU. Takmum obpasom, mMeTaMopdo3 CBs3aH C rnepemMeHon obpasa
XU3HU 1 cpeabl 0bUTaHUS.

Buonornyeckoe 3HadeHMe MeTamopdo3a 3akniyaeTcs B TOM,
YTO NMYMHKM U B3pOChnble ocobu ogHoro Buaga obuTalrT B pasnuy-

Cmaduu memamopgho3sa y
nsi2ywiKu.

Ceepxy cnesa — sbiwedwue u3 suy,

20/108aCMUKU; 88epXy cripasa — Hayasio
Memamopghosa,; 8HU3y — MO100asi fisi2ywiKa |
€ 0CMamoYHbIM X80CMOM
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Cmaduu passumus (mvemamopgho3a)
6a60yKU C MOMHbIM fpespaueHUeM:

8bI1x00 2yceHuubl u3 sitiya, obpazosaHue
KYKOIIKU, 8b1X00 6ab0YKU U3 KYKOIKU

HbIX YCNOBWUSIX, MO3TOMY OHU He
conepHu4yaloT 3a cpeny obutaHus
M WUCTOYHUKM nuTaHus. CBobogHo
XMBYLLUME JIMYUHKU OCeanblX WUnu
napasuTUYeCcKMX OpraHnM3MoB, Me-
pensuradacb, nomMmorawT pacLumpe-
HUIO apeana Buaa.

MocTambprnoHanbHbIN nepu-
04, pasBUTUS MOXET UMETb pasHyl NpPoaoSKUTENBHOCTb. Hanpumep,
NMYNHOYHas cTaaums ryceHuubl wenkonpaga anutea 20—24 gHs, a
B3pocrnasa 6abouka xumBeT 5—10 gHen. JInunHka nAarywkm — rosiosa-
CTUK NpeBpaLllaeTcsa B NArywky 3a 2—3 mecdua. B3pocnas narywka
XMBET HEeCKOSbKO eT. [locTambpuoHanbHOe pa3BuTME COMPOBOXAaA-
€TCs POCTOM. Y paCcTEHUN, KOSbYaTbIX YepBEN, HEKOTOPbLIX MOSIHOCKOB
N pbl6 poOCT NpoOoSKaeTCcss BCH XM3Hb. Y OOMbLIMHCTBA XXMBOTHbIX
pPOCT nNpekpaLlaeTcs nocrne nofoBoro co3peBaHund. Yenosek nepecta-
eT pactu nocne 20-25 ner.

1. | Kakoe pa3BuTmne HasblBaeTCcsa NOCTAIMOPUOHASTbHLIM?

2.| Ha kakue Buabl genutcs NocTamopuroHanbHoe passutmne?

3.| O6bsAcHUTE NpaAMoe nocTaMmbpuoHanbHOe pasBuUTME Ha npu-
Mepax.

4.| O6bsicCHUTE MeTaMopd 03 acUNan.

5.1 B uem 3akntovaeTtcs buonorndyeckoe 3Ha4eHne metamopdosa?
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§ 45. BnusaHne BHewHen cpeabl HaA pa3BuUTUe h
3aMO6GpuoHa

.

Ha ambpurnoHanbHoe n noctambpuoHanbHoe pa3BuTne opraHn3mMoB
Bonblioe BNNsHME OKa3biBalT pakTopbl BHeLWwHen cpenbl. OcobeHHo
BOCNPUUMYMBLI K U3BMEHEHUSIM YCIOBUA BHELLHEN cpefbl 3MOPUOHLI.
K uucny daktopoB, oTpuuatenbHO BO3OEUCTBYIOLWMX Ha passBuTne
nnoga B yTpobe martepu, OTHOCATCSH arikoroslb, HUKOTWUH, coaepXa-
lwunca B coctaBe Tabaka, HapkoTuyeckmne BelwlectBa. OHU He TONbKO
HaHOCAT Bpe 340POBbLI0 YerloBeka, HO U 0BycrnoBnuBaloT NosiBNeHne
XPOMOCOMHbIX U FEHHbIX MyTauui B NOMNOBbIX KleTKax.

YnotpebrneHne 6epeMeHHbIMU XEeHLWMHaMU Oaxe He3HayuTerb-
HbIX KONIMYECTB ankoromns, HUKOTUHa WU HapKOTUYECKMX BeLLEeCTB OKa-
3blBaeT oTpuuaternibHoe BNUSHWE Ha (U3NYEecCKoe W Mcuxmyeckoe
pasBuTME Nroga n ABMAETCS NPUYMHON poXaeHna crnaboro n He3go-
poBOro notomctea. B noctambpuoHanbHOM nepuoae Ha pasButmne op-
raHn3ma okasblBaloT CyLLeCTBEHHOE BIIMAHME U abnoTmnyeckne hakto-
pbl — TemnepaTypa, BaXXHOCTb, HE4OCTaTOK KMcnopoaa, pasfimyHbole
XMMUYECKNE COEANHEHUS, KOTOPblE MOFYT YCKOPSATb UMK 3aMeandtb
pasBuTHE opraHm3ma.

B HacTosee Bpemsa HabnogaeTcs ycKopeHue pocTta U nosioBoro
co3peBaHus y AeTen U NoApOCTKOB MO CPaBHEHUIO C NpeawecTByio-
LWMMU NOKONEHNAMU. DTO ABMEHME Ha3blBaeTCH akcenepauuven.

lomeocTtas. CBOMCTBO OpraHM3MOB COXPaHATb HEU3MEeHHbIMU
CBO€ CTPOEHWE M MOCTOSHCTBO BHYTPEHHEW cpedbl HE3aBUCUMMO OT
dakTOpOoB BHeLIHeN cpedbl Ha3blBaeTCs romeocTa3soM. B obecneve-
HMUM rOMeocTasa — COXPaHeHMN MOPAONOrMYECKOro CTPOEHUS U Lie-
NOCTHOCTM OpraHM3amMa — BaXHOe 3HadyeHune nmeeT pereHepauuns. Pe-
reHepaumemn HasbiBaeTCH BOCCTAHOBMEHWE OTXUBLUMX B pe3ynbraTe
XU3HeOesaTeNnbHOCTU OpraHn3ma Unn NoBpeXaeHHbIX N3-3a Kakoro-num-
00 BO3EeNCTBUS KNETOK, TKAHEW UKW OPraHoB OpraHn3ma.

B coxpaHeHun nocTtosiHCTBa BHYTPEHHEW cpefdbl y4acTBYHOT BCe
cucTembl opraHusma. B pesynbtate coxpaHaeTcs NOCTOAHCTBO TeMne-
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paTypbl Tena, XMMUYeCKUn COCTaB MOHOB WM ra3oB, KPOBSHOE OaBrie-
HUe, OblXaHne N CKopocTb cepauedbuneHns, obmeH BelecTs.

AHabuo3s. IHorga npun HacTynneHun HebnaronpuATHbIX YCIIOBUMA
y opraHusmMoB HabnwogaeTtcs KpanHee 3amearieHve unu BpeMeHHast
npuoctaHoBka obMmeHa BeLlecTB. OTO COCTOsHME Ha3blBaeTcs aHabu-
030M (OT rpeu. “ana” — HOBbIN, “bios” — XuU3Hb). [lpumepom aHabuosa
SABNSATCA CNOPbl MUKPOOPraHU3MOB, LUCTbl NPOCTENLUNX XXUBOTHBbIX,
anua NTul, ceMeHa pacTeHun.

Kakoe BnusiHne okasbiBaldT abuoTuyeckue akTtopbl Ha MOCT-
aMOpuoHanbHoe pasBuTmne?

UTto HasbiBaeTcs akcenepaumen? KakoBbl ee NpUYmHbI?

UTo Ha3biBaeTCss roMeocTa3om?

Uto Takoe aHabunoas? NMpueegnTte npumepbl aHabunosa.

§ 46. OGLUMe 3aKOHOMEPHOCTU pPa3BUTUA.
BunoreHeTuyeckun 3akoH. 3aKOH 3apoAbILEeBOro cXoAcTBa

= A N

Bce MHoOrokneTtoyHble oOpraHM3Mbl pasBUBaKTCA M3 OMNOAO0T-
BOPEHHOro anua (3umroTbl). PazButmne 3apogbiien y opraHn3moB, OTHO-
CALMXCHA K OOQHOMY TUMY, BO MHOMOM CXOAHO. Y BCEX XOPAOBbIX XXMBOT-
HbIX B 3MOpMoHanbLHOM nepuoae pa3Butua opMupyeTcss BHy TPEHHUN
ckeneT — xopfa, BO3HUKaeT HepBHasa TpyOka, B nepegHem oTtaene
rmoTkn obpasyloTca xabepHble wenu. Ha paHHMX cTagmax pasBuTuA
3apoabiLlLM NO3BOHOUYHbIX O4YEHb CXOXN (pUc. 48). 3TK (hakTbl NnoaTBEP-
XAalT crnpaBefnuBOCTb 3aKOHa 3apoAblLLeBOro CXoAcTBa, COpMy-
nupoBaHHoro K.Bapom: «OMOpUOHbLI OBHapyXMBaKOT, YXe HaymHas
C CaMbIX paHHUX CTagun, n3secTHoe oblliee CXoOCTBO B npegenax
Tuna». CXo4cTBO 3apobilien pa3HbIX CMCTEMATUYECKUX rpynn cemnae-
TenbCTBYeT 06 OOLWHOCTU MX MPOUCXOXKAEHUS.

B panbHenweM B CTPOEHMN 3apobillein NPosSBAATCA NPU3HaKn
Knacca, ceMencTBa, Buaa v, HakoHeL, Npu3Haku, XxapakTepHble Ans
AaHHOM ocobu. PacxoxaeHne npusHakoB 3apofblllen B npouecce
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14 knoakoesie (exudHa); 4 1 XUWHUKU (KOWKU);

3apodbiweeoe cxo0- 21 cymyamble (KkeHaypy); 5 ¢ npumamel (Mapmbiwka);
CMEO Y M0360HOYHBIX 3 ¢ napHoKonbimHble (0neHs); 6 ¢ yernosek

aMOpMoHanNbLHOro pasBuMTUA HasblBalOT 3MOpUOHaNbHOW AuBep-
reHumen.

B xome cBoero passButusa opraHuam npeteprnieBaeT MNOCTOSHHbIE
nameHeHna. Myrtauma npuBoANT K U3MEHEHUIO FeHOB, BIIMSAIOLWMX Ha
CTpoeHne n obMeH BeLlecTB 3apofbllla Ha paHHUX CTaauax ero pas-
BUTUS. IBMEHEHHbIe NMPU3HaKN UrpatoT OrPOMHYI0 pPOfb B nocneayto-
WKMX npoueccax pasBuTus. 3a4aTtok xopAbl BrnseT Ha obpasoBaHune
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HepBHOM TpybKM, C ero yTpaTton pasBuTme npekpawaetcs. Noatomy
N3MEHEHNA Ha paHHUX CcTagusax OObIMHO MPUBOOAT K OTCTaBaHUIO B
pasBuTUM nnun K rmbenn. IlameHeHmnsa Ha 6onee NO3gHUX cTagusax pas-
BUTUSA, BO3OEUCTBYS Ha MeHee 3HauyuTelnbHble NPU3HaKku, BbIABNAIOT
nonesHble Ans opraHnama npuaHakum, Kotopble BbibMpatoTcs B NpoLec-
ce ecTecTBeHHOro otrbopa.

MNosiBneHne B aMbpuoHanbHOM nepuoae pasBUTUS COBPEMEHHbIX
XMBOTHbIX MPU3HAKOB, MPUCYLUMX WX Oanekum npenkam, oTpa)kaer
3BOSIIOUNOHHbIE Npeobpa3oBaHUs B CTpoeHun opraHoB. OpraHunam
B CBOEM pa3BUTUM MPOXOAUT OLAHOKMETOYHYK cTaguto (3uroTta), T.e.
domnnoreHeTUYECKM NOBTOPSET CTaautdo NepBoObLITHON amMebbl. Y Bcex
NO3BOHOYHbIX, JaXe Y MMeKLLUX BbICLLYK OpraHmM3auuto, BHa4ane no-
SABNAETCA Xopaa, kKoTopas 3aTeM 3amMellaeTcsd No3BOHOYHUKOM, a Y UX
npenkoB xopAa ocTaBasiacb Ha BCHO XU3Hb. B npouecce ambpuoHarnb-
HOro pasBUTUS Yy NTUL, MIIEKONUTAKOLLMUX N YerioBeKa B MMOTKE NOsiB-
nsaTca xabepHble wenun. CtpoeHne cepaua ambpnoHa yenoBeka Ha
pPaHHUX CTaguax ero pasBUTUSI CXOXE CO CTPOEHMEM cepaua y pblb:
OHO C OHMM XeNya4o4YKoM, OgHUM rnpeacepanemM u O4HUM KpYyrom Kpo-
BoobpalleHua. Y 6e33ybbix KNTOB B aMOpMOHanbHOM nepuoe nosiB-
natTca 3ybbl, KOTOpbIE HE MPOpPe3biBAlOTCS, a pas3pyLualTca U pac-
cacbiBatoTcs. [NpyvBeageHHbIE Bbille MPUMEPbLI YKa3blBalOT Ha TECHYHO
CBS3b MeXAy MHAUBMAYaNbHbIM N UICTOPUYECKUM Pa3BUTUEM OpPraHms-
MOB. OTa B3aMMOCBSA3b Hallfla CBOE OTpPaXXeHne B OMOreHeTU4eCKom
3aKOHe, OTKPbITOM HeMeuknmMun ydyeHbiMn d.Miwonnepom n E.lekkenem
BO BTOpoun nonoeuHe XIX Beka: “Kaxxgbin nHanBMA B Npouecce CBOEro
pa3BuUTUA (OHTOreHesa) B KpaTtue NoBTOPSET UCTOPUYECKoe pasBuUTUE
(dounoreHes) BMaa, K KOTOPOMY OH OTHOCUTCS, TO €CTb OHTOreHe3 —
3TO KpaTKoe NoBTOpeHmne dunoreHesa’.

1. | Kakor 3akoH 6bin chopmynmpoBaH K.bapom?

2.| Yto HasbiBaeTCcs aMOpUOHaNbHOW gMBepreHunen?

3. | Kakumm yyeHbiMun Gbin OTKPbIT BMOreHeTUYeCKnin 3akoH?
O6bsicHUTE ero Ha OCHOBE NPUMEPOB.



OCHOBHBIE NMOHATUA TEEHETUKU

Masa Vi OCHOBbI FTEHETUKU

§ 47. UcTtopua pasBUTUSA FrEeHETUKN J

TepmuH “reHeTnka” (oT rped. “genetikos” — poxaeHue, npouc-
xoxaeHue) 6bin BBegeH B Hayky B 1906 rogy aHrmMNUCKUM YyYeHbIM
B.betcoHom.

leHeTuka n3y4aeT ABa CBOMCTBA OpPraHM3MOB — HACe4CTBEHHOCTb
N N3BMEHYMBOCTb.

HacneacTtBeHHOCTb — 3TO CBOMCTBO poauTenien nepenasaThb
CBOW MPU3HAKN U OCOBEHHOCTN pPasBUTUA CNefyoLWnM NOKOSIEHUSAM.
Bnarogaps aTomy Bce ocobu B npeaeniax Buaa CXogHbl Mexay cobon.
HacneacTtBeHHOCTb MO3BOMAET XUBOTHbIM, PAaCTEHUSAM U MUKpOOpra-
HM3MaM COXPaHSATb U3 MOKONEHNA B NOKOMIEHME XapaKTepHbIe NPU3HaKu
poAa, nopoAbl, copTa 1 WwTamma.

MN3MeH4YMBOCTb — 3TO CNOCOBHOCTL OPraHM3MoOB NPOABNATL HOBbIE
npu3Hakn n ceoncTea. brnarogapsa nsmeH4nMBoCcTn BCe ocobu B npeae-
nax Buaa pasnuyatotcs mexagy cobon. CnegoBaTenbHO, HacneacTBEH-
HOCTb U M3MEHYMBOCTb — 3TO ABa NPOTUBOMOMOXHbIX, HO B3aUMOCBSI-
3aHHbIX CBOMCTBa opraHu3ama. Ecnu bnarogapss HacneacTBEHHOCTH
coxpaHsieTcss OAHOPOAHOCTb BMAa, TO U3MEHYMBOCTb, HANpPOTUB,
aenaet Bug HeogHopoAHbIM. Pasnuuua mexgy ocobsimm ogHoro Buaa
MOryT 3aBUCETb OT M3MEHEHUSI reHOoTMNa opraHmama. IamMeH4YnBoOCTb
onpenensaeTca n BHELWHUMU YCITOBUSAMW.

leHeTuka gokasbliBaeT CylecTBOBaHME HacneCcTBEHHOW eauHU-
ubl — reHa, obecne4dmBatrowero nepegadvyy M3 NOKONEHUs NPU3HaKOB
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M CBOWUCTB opraHuM3mMosB. [lepefada reHOB nocnenyowmmM nokoSIeHNAM
OCYLLECTBNAETCHA NyTEM Pa3MHOXEHUS.

COBOKYMNHOCTb BCEX FEHOB OAHOr0 OpraHM3mMa HasblBaloT FreHOTU-
nom. COBOKYMHOCTb BCEX XapaKTepHbIX NPU3HAKOB OpraHM3MoB Ha3sbl-
BalT peHoTUNnoM. PeHOTUN OPraHM3mMoB 3aBUCUT OT UX reHoTuna, a
Takxe B onpenersieHHON cTeneHn oT PakTopOB BHELUHEWN cpeabl.

MNepen Haykon reHeTUKOW CTOAT cneyrouwme 3ajadu:

— U3yYyeHne MmatepuarbHbIX OCHOB HacneACTBEHHOCTU — CTPYKTY-
pbl U PYHKLMA XPOMOCOM U FEHOB;

— BbISICHEHME 3aKOHOMEPHOCTEN nepefaym nocrneayowmm nokone-
HUAM MPU3HaAKOB N CBOMUCTB OPraHM3MOB U UX PasBUTUS;

— pacKpbITUEe 3aKOHOMEPHOCTEN MNOSABMEHUS Y opraHM3mMma Hacneg-
CTBEHHOW U3MEH4YMBOCTU Mo BNUAHUEM PUINYECKUX U XUMUYECKUX
¢aKkTopoB;

— pa3paboTka apPeKTUBHbIX METOAOB CO34aHNA HEOBXOAUMbIX
ANs YyenoBeka NpoAyKTUBHbLIX COPTOB pacTeHUN, NOPOL XUBOTHbLIX U
WTaMMOB MUKPOOPraHM3MOoB;

— N3YyYEeHUEe NPUYNH BO3HUKHOBEHUS Y NOAEN pas3nnyHbIX Hacnea-
CTBEHHbIX 3aboneBaHnin, NOUCK N HaxoxaeHne 3P eKTUBHbIX METO0B
X NPOUNAKTUKN N NEYEHUS.

Ons peweHna aTux 3agay reHeTuka UCnosnb3yeT pag cnenyroumx
MeToA0B.

Mobpuagonornyeckmnn metoa. CyLHOCTb AAaHHOIO MeTo4a COCTOUT
B M3y4YeHUN HacrnegoBaHUsS NOKOSIEHUAMMN, NOSTyYEHHbIMN B pe3yrnbTraTte
CKpeLuMBaHnA, NPU3HAKOB 1 CBOMUCTB poauTenen.

LuToreHeTnyeckun metoa. [pn ncnonb3oBaHMmM 3TOro MeToaa Ha-
psgy C HacnegoBaHWeM poaUTESNIbCKUX MPU3HAKOB C MOMOLLbIO creum-
anbHbIX MUKPOCKOMOB U3y4YaeTCcsl COCTOSHUE XPOMOCOM.

MonekynspHo-reHeTu4eckun metoa. C NoMoLLblO JAaHHOro MeTo-
ha nayyarTtcsa cTpyktypa u dyHkumn OHK n PHK, asnaowmxcsa marte-
puanbHOM OCHOBOW HacneacTBEHHOCTMU.

OHTOreHetTnyecknm meton. C nomMoLLbio 3TOro Metoda nsyyaeTcs
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BNUAHME reHoTuna n oakTopoB BHELLHEW cpenbl Ha nposaBneHne ge-
HOTUNa B nNpouecce MHANBMAYaANTbHOIO pasBUTUS OPraHU3MoB.

NeHHaa unHXeHepuA. [JaHHbIM MeTO4 NO3BOJSIAET OCYLLEeCTBMATb
paboTbl Mo nepecagke LEHHbIX TEHOB OAHOro0 opraHu3ama B Opyrom
OpraHmsam.

UcTopua pasBuTnA HaykKum reHeTUKU. B ncrtopum passuntma reHe-
TUKN MOXHO BblAENUTb crnegytowme OCHOBHbIE aTanbl.

MepBbin 3tan. OTkpbITHEe MMeHagenem n ero nocrnegoBaTensmm
3aKOHOB HacsieACTBEHHOCTU U Hacre4oBaHUA.

BTopou atan. Co3gaHme XpoOMOCOMHOW TEOPUM U ee pa3BUTUE.

TpeTun atan. BHegpeHne B reHETUYECKME UCCNenOBaHUA JOCTMXKE-
HUA XUMUN, PU3NKN. KNOEPHETUKN N OPYTNX HayK. DTOT aTan CBA3aH B
OCHOBHOM C MCMNOMb30BaHMEM TakKMX METOAOB, KaK 9JIEKTPOHHAA MUK-
POCKOMUSA N PEHTFEHOCTPYKTYPHbIN aHanns.

B pasBuTue reHeTuKn BHECSIM CBOWM BKag MHOrne 3apybexHble y4e-
Hble. Hay4Hble nccnegoBaHusi B 06nactn reHeTUKM NPOBOAUIIN TaKXe
yyeHble Y3beknctaHa akagemukn AH PY3 [O.A.Mycaes, O.[xanunos,
H.Hasnpos, C.Mupaxmegos, A.AbaykapumoB, Abaynnaes v gpyruve.
OHM BHECNM JOCTOWHBIN BKNa B pasBUTUE 3TON HayKW.

Mpn n3yyeHnn HacneacTBEHHOCTU TMOPNAONOTMYECKUM METO-

AOM MCNOMb3ylTCH crneaylwme reHeTndyeckne cnmponosl. Ckpe-
wmBaHue obo3Ha4yaeTcs CUMMBOSMIOM “X”; MaT€pPUHCKUA OpraHusm —
“ Q ” (3epkano BeHepbl), OTLOBCKUIN OpraHnam — “ - (lWKnT M KoNbe
Mapca), poautenbckue opraHunambl — 6ykBon “P” (ot nat. “Parents”
— poauTenun); rameTbl, obpasyoLmecs y poanTenbCKUX OPraHn3mMoB U
mbpuaos, — Bykson [; nepBoe nokoreHne rmbpuaos, NOMyYEeHHbIX B
pesynsTaTte ckpelumBaHua, — Oyksoii F , BTopoe nokoneHne rmbpnaos
— Bykson F, (ot nart. “Filio"— netn). CkpewmnsaHme rubpnaos nepsoro
nokomneHns F, ¢ OOMWUHaAHTHLIMW UMW PELECCUBHBIMU FOMO3UIOTHBIMM
opraHMamMamu HasblBaeTCs MOBTOPHbIM —aHanU3upYyHOLWNUM CKpeLLu-
BaHUeM, unn 6ekkpoccoM. NonydeHHoOe nNpu aTOM NokorneHne obosHa-

YyaeTca CMMBOIIOM FB.
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1.| YTo Ha3bIBaeTCcA HacneacTBeHHOCTbO? O6bACHUTE Ha NpUMepax.
2.| YTo Ha3bIiBaeTCA N3MEHYMBOCTbLIO?

3.| Ha kakue atanbl genutcs uctopma pasButnsa reHetukn? Onuwnte
Kaxkabl aTan.

4.| Koro n3 y4yeHbix Y3bekucraHa, NpoBOAUBLUNX UCCreOoBaHUS B
obnacTu reHeTuku, Bbl 3HaAeTE?

§ 48. 3akoHbl MeHpens. NepBbiIn 3akoH MeHaens J

OCHOBHblE 3aKOHOMEPHOCTU Nepenayun NPU3HaKkoB B pPsigy MOKOSIEHUN
npv NOMOBOM Pa3MHOXEHUM ObiNu BrnepBble YCTAHOBEHbI YELUCKUM
ydyeHbiM [peropom MeHgenem. Ero uccnegoBaHus gosiroe Bpems
He Obinu npaBusibHO oueHeHbl. Jlnwb B 1900 rogy oHM Oblniv 3aHOBO
OTKPbITbl N MNOATBEPXAEHbI KPYMNHbIMU y4yeHbiMu .oe dpusom,
3.Hepmakom n K.KoppeHcom. Noatomy 1900 rog cumtaercs rogom, Korga
3aKnagbiBanucb OCHOBbI FEHETUKN — HOBOW OTpacnun 61onorum — Haykm
O 3aKOHOMEPHOCTAX HACNeaCTBEHHOCTN U USMEHUYNBOCTMU.

MeHgenb npoBoAUST CBOM OMbITbl HA pacTEHUSAX ropoxa, pasfnu-
YyalLwmxca No ogHoOMy, ABYM W, HaKoOHel, TpeM n bonee npuaHakam.
Mony4yeHHble TMBpMAbI OH NMPOBEPSAST HA NPOTSXKEHUN HECKONbKUX
nokonenunn (F,, F,, F,), obpawasa ocoboe BHMMaHMe Ha MoKoreHne
Kaxgoro rmébpmaHoro pacteHmsi. Y pacTeHusi ropoxa MHOro pasHbliX
COpPTOB, OTNIMYAKLWMXCA APYr OT Apyra XOpowWo Bblpa*XeHHbIMU
HacneacTBEHHbIMU NMpu3Hakamu. Hanpumep, nmeroTcs copTa ¢ 6enbimun
N NyprnypHbIMU LBETKaMU, C BbICOKMM N HU3KUM CTEBNeMm, C XXenTbiMu
N 3erneHbIM1 CEMEHaMU, C MagkumMm UM MOPLLMHUCTBIMU CEMEHAMMU.
Kaxxgas 13 ykasaHHbIX 0COBEHHOCTEN HacnegyeTcs B npegenax 4aHHoro
copTta. HacnencTBeHHbIE NPM3HaKM ropoxa, nayvyeHHole MeHgenem:

MpusHak [OMWHaHTHbIN PeueccuBHbIn
dopma cemsaH Mmapkas MopLumHucTas
Okpacka ceMsiH YKenTas 3eneHas
Okpacka uBeTka KpacHas Benas
OnuHa cTebns JnuvHHbIN Kopotkuii
dopma cTpyyka MpocTbie 6o6bI YneHuncTble 600bI

9-buonorus 9
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Y ropoxa 06bl4HO MPOUCXOAUT CaMOOMbINeHne, HO BO3MOXHO U
nepekpecTHoe OMnblfIEHNE.

MeHgenb npumeHun rMbpuaonornyecknin MeToq mccrnenoBaHus
— cKpelMBaHue poamuTernbCckux oopM, OTNMYaroLWmMxXcs Apyr oT gpyra
onpegeneHHbIMMU Npu3Hakamu, U npocnegusn NposaBneHne n3yvyaemMblx
NPU3HAaKOB B psily NOKONEHWUN.

AHanuTM4yeckMm NyTemM OH BblYNEHAN 13 6onbloro pasHoobpasus
NPU3HAKOB pacTEHUN OAHY UM HECKOSbKO Nap NPOTUBOMOMOXHbIX APy
ApYyry NpuM3HaKkoB W MpocnexuBan Ux nposiBNeHue B nocriegyowmx
nokosnieHmax. CyuwHocTb onbiToB MeHaena cocTtosifia B TOYHOM KOSu-
YEeCTBEHHOM Yy4yeTe NPOosIBIeHUs U3ydaeMbliX NPMU3HAKOB Yy BCEX 0coben.
OTO NO3BONUIIO EMY BbISIBUTb OnpeaeneHHble KONMYeCTBEHHbIE 3aKOHO-
MEPHOCTU B HAacneacTBEHHOCTH.

MeToa, ucnonb3oBaHHbin MeHaenem, nonyymn Has3BaHue rub-
puagonornyeckoro metoga UM metopa ckpewmBaHusa. OObIYHO
CKpelumBaHMe poauTenbCKMX OOPM, HACNeACTBEHHO pasnunyatoLmxcs
TONMbKO MO OAHOM Nape NpU3HaKoB, Ha3blBAETCHA MOHOMMOPUAHbIM
ckpewmBaHueM. CkpelLunBaHe poamuTenbCKkUxX OpM, pasnmyaroLwmxcs
no ABYM napam Npu3HaKkoB, HOCUT Ha3BaHMe AUTMOPUAHOro cCKpewm-
BaHUA 1, HAKOHEL,, CKpeLLMBaHMUE OPraHM3MOoB, pasnuyaroLLMXcs No Tpem
n bonee napam rnpu3HaKkoB, — MOMIUrMOPUAHLIM CKpeLMBaHUEM.

MoHormbpugHoe ckpewmBaHue. AHanNn3 3aKOHOMEPHOCTEN
ckpewmBaHus MeHaenb Hayan ¢ MOHOrMGPUAHOrO CKpeLLnBaHUS.

MpvmepomM MOHOrMOPUAHOrO CKpeLunBaHUSA ABMSAETCH, Hanpumep,
CcKpelmBaHMe pacTeHMn ropoxa C KpacHbiMn u 6enbiMu LBeTKamu,
pacTeHu ropoxa C XenTbIMU U 3ereHbIMU cemeHaMmn. Ecnn ckpecTuTb
pacTeHUsa ropoxa C XenTbIMU N 3efIeHbIMU CEMEHaMMn, TO Yy BCEX
pacTeHUn NepBOro NOKOSIEHUS TMOpPUAOB, MOSyYEHHbIX B pe3ynbraTte
cKpeLlLMBaHUs, ceMeHa ByayT XKenTbIMU.

MpoTnBONONOXHBIN NPU3HaK (3eneHble ceMeHa) Kak bbl ncyesaert. B
3TOM MNpPOSBSETCA YyCTaHOBNeHHoe MeHaenem npasuno eanHoobpasmns
nepBoOro rnokoneHus rmépuaos. MNpu3Hak XenTon OKpacku CEMSAH Kak
Obl NogaBnseT NposiBNEeHMe NPOTUBOMNOMNOXHOIMO Npu3Haka (3eneHoun
OKpacku) 1 Bce cemeHa y rmbpuaos F, okasbiBaroTCs XenTbiMu. ABneHve
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npeobnagaHnsa npusHaka nony4ymrno Ha3BaHve AOMUHUPOBAHUSA, a
npeobnagaroLmnm Npn3Hak — Ha3biBalOT AOMUHAHTHbIM.

3akoH eguHoobpa3nsa rmbpuaoB NepBOro MNOKONEeHUA — nepBbin
3akoH MeHaens — Ha3biBalOT 3aKOHOM AOMUHUPOBaHUA.

B paccmaTpuBaeMbix NnpuMmepax xxentaga okpacka u rnagkasi popma
CeMsiH, KpacHasa oKpacka LBETKOB JOMUHMPYIOT Haz 3efleHON OKPaCKOW,
MOPLLUMHUCTON dOPMON CeEMSIH U BENO OKPaCcKOW LBETKOB.

MpOTNBONONOXHbLIN MPU3HAK, HE NMPOSIBNAWMUACA B NOKONEHUN
F,, Ha3biBalOT peuecCUBHbIM NPU3HaAKOM. [JOMMHaHTHbIE MPU3HaKK
NPMHATO 0603Ha4YaTb NpoNMCcHOM BykBon A, a peLecCnBHbIE MPU3HAKK
— CTpoyHOW a. Ecnu B reHoTuNe opraHusma (3uroTbl) eCTb ABa oAuHa-
KOBbIX annenbHbIX reHa, Takon OpraHM3m HasblBalOT FOMO3UTOTHbIM.
OpraHusm MoxeT BbITb FOMO3UTOTHBIM MO AOMUHAHTHbIM (AA nnn BB)
WUN1 NO peueccuBHbIM reHam (aa unu bb). Ecnu xe reHbl oTnuyaroTca
Apyr OT gpyra, HanpumMmep, O4AWH U3 HUX JOMUHAHTHbIW, a ApYyron peuec-
cuBHbIM (Aa nnn Bb), Takon opraHn3am Ha3biBaeTCs reTepo3nUroTHbIM.

MepBbIn 3akoH MeHaenss MOXXHO cpopMynupoBaTb criegyroLwmnm ob-
pasoM: [pu cKkpewusaHuu 08yxX 20MO3U20MHbIX Op2aHU3Mo8, omJiuya-
rowuxcsi Opy2 om Opyaa rno 0OHOU nape asibmepHamu8HbIX pPU3HaKkos,
ece rnepegoe riokoseHue eubpudos (F,) okaxemcss eOUHOO6Pa3HbIM
rno eeHomurny u ¢peHomury u 6yoem Hecmu rpu3Hak 0OHO20 U3 po-
oumered. lNpvBoAMM pesynbTaTbl, Nofy4YeHHble B nokoneHun F, npu
CKpeLuMBaHUM COPTOB PaCTEHUIN ropoxa C XenTon N 3eneHOn OKpacKkomn
M rnagkon u MOPLUMHUCTON (POPMON CEMSIH:

XenTble 3eleHble magkue  MOpPLMHUCTbIe

Fametbl A a B b
F, (nepsoe nokoneHve)

Xentble rmagkue
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Btropown 3akoH MeHaens (3akoH pacwenneHus). Ecnu rmbpugos
NepBOro rnokoneHusa F, B reTepo3vTHOM COCTOSIHUM CKPECTUTb MexXay
cobon, To BO BTOpOM nokoneHun F, bynet HabniogaTtbcs siBneHne
pacwennenus. MNpusHakm oboux poguTenen NposiBNAOTCA B onpeae-
NEHHOM COOTHOLEeHUU: 3/4 nony4yeHHbIX ocoben GyayT umeTb JomMu-
HaHTHbIN NpuU3Hak, 1/4 — peueCcCuUBHbLIN.

B pesynbraTe ckpelunmBaHUs reTepo3nroTHbIX OpraHM3MoB onpege-
neHHasa YacTb NOMyYeHHbIX MOKOSIEHNN NPOABSAET JOMUHAHTHbIE NPU3-
HaKn, gpyrasi 4acTb — peueccuBHble. 3TO sIBfIeHWE Ha3blBaeTCs BTO-
pbiM 3akoHOM MeHAaensa, unu 3akoHOM pacLyensieHUs MPU3HaKoB.

Taknm obpasom, BTopon 3akoH MeHaens, nnn 3akoH pacLuenneHus,
MOXHO cdopMynmpoBaTb criegyowmm obpasom: lpu ckpewusaHuu
dgyx MMOMOMKO8 epeozo rnokoseHusi F, mexdy cobol (ds8yx eemepo-
3u2omHbix ocobeli) 60 8mopom rokoneHuu F, Habrrodaemcs pacujer-
IneHue 8 oripedesieHHOM YUC/1080M COOMHoOWeHuUU: rno gpeHomurny 3:1,
no eeHomuny 1:2:1.

25 % opraHnM3moB, MNosly4eHHbIX BO BTOPOM fokoneHun F,, asnsoTcs
FOMO3UTOTHLIMU JOMUHAHTHbLIMU (AA), 50 % — reTepo3uroTHbl NO J0-
MWHaHTHOMY npu3Haky (Aa) n 25 % — romo3nroTHbl NO peueccnBHOMY
npu3Haky (aa).

HenonHoe apomMuHupoBaHue. B onbiTax MeHaens xentasa okpac-
Ka ceMdaH ropoxa MOSIHOCTbI0 AOMWHMPOBAana Haj 3eneHon, KpacHas
OKpacka uBeTkoB — Hapg 6enon. OgHako B npupoae npu cKkpewmBaHnum
HEKOTOPbIX PaCTEHUN N XXUBOTHbIX 3TO HabngaeTcs He Bcerga. YacTo
NPU3HaKN Y reTepo3nroTHbIX PopM HOCAT NMPOMEXYTOUHbIN XapakTep,
T.e. JOMUHUPOBAHME MOXeT ObiTb HenosnHbiM. Huxe npeacrtaBneHbl
pes3ynbraThl CKpeLLUnBaHUs ABYyX HacneaCTBEHHbIX (0OPM pacTEHUS HOY-
HOM KpacaBuubl. OgHa U3 HUX MMeET KpacHble UBETKKU, apyrasa benole.
Bce rmbpunabl nepBoro NOKONEHUs UMEKT PO30Bble LIBETKU, T.€. HOCAT
NPOMEXYTOYHbIN XapaKTep:
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KpacCHble benble

3 N
[ameTbl o
pO30BbIE
i

Mpwu ckpewmBaHnn mexay cobon rubpunaos nepsBoro nokonexus F,
B moTomcTBe rmbpmaos BTOPOro rnokoneHus F, pacuwennedune no dge-
HOTMNY U reHoTuny coctaenset 1: 2 : 1 (puc.49).

AA

fameTbl 0

~ S~
F, “} ]
Q aa Aa Aa & AA

[ Puc. 49 ) HenonHoe doMuHuUpoegaHue y HOYHOU Kpacaeuubl

HenonHoe goMuWHMpOBaHUE, UNKU NMPOMEXYTOYHOE HacregoBaHue
HabniogaeTca Npu N3y4YeHNn OKpackn Arog KIyoOHUKN, CTPOEHNSA NepbLeB
y NTUL, OKPacKu NepbeB Yy aHA4any3Ccknx Kyp, BUOXMMUYECKNX NPU3HAKOB
y yenoseka u ap.

AHanusupyouwee ckpewmBaHue. [NonHoe AOMUHUPOBAHME HacC-
neacTBEHHbIX MPU3HaKoB, NnonyyeHHoe MeHgenem npy MOHOrMGpPUAHOM
CKpeLuMBaHMN, HE NMO3BONSET onpeaennuTb No PeHoTMNY NEPBOro NOKO-
neHns rmépnaoB roMoO3NrOTHOCTb UITM FrETEPO3UTOTHOCTL UX reHoTuNa.
[1ns 3TOro NOBTOPHO CKpeLMBalOT OpPraHn3mMm ¢ HEM3BECTHbLIM FrEHOTUMOM
M TOMO3UTrOTHbLIA OpPraHn3m, MMeLLNA peleccuBHbin doeHoTun. Takoe
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CcKpewmnBaHne HOCUT Ha3BaHME aHaNM3npyrLwero CKpellnBaHu. Ecnn
AOMUHAHTHbIN OopraHm3m roMmo3mroTeH, NOTOMCTBO B NepBOM MOKOJTIEHUN
6yp,eT eﬂ,MHOO6pa3HbIM, TO €CTb pacuienneHnsa He npom3017|,1:|,eT:

AA X ala
I
MameTbl A a
F Aa

1

Ecnun xe OpraHn3m retepo3nroTeH, To NoNy4YnTCAd nHada KapTuHa:

Aa X aa

I
MameTbl A/ \a a
F Aa aa

1

Takown pesynberaTt gBnseTcs NPAMbIM OKa3aTenbCTBOM TOro, YTO
OOVH U3 PpoANTENbCKUX OPraHU3MOB reTepo3uroteH n obpasyet ABa
BUAa ramer.

NMnotesa uncrtoTbl rameT. MeHaenb NpeanosrioXur, YTo Hacrnea-
CTBeHHble bakTopbl Npu obpasoBaHun rMbpnaoB He cCMeLlnBaloTCs, a
COoXpaHsoTCcA B HeMsMeHHoM Buae. [mbpua F , nony4veHHbIn OT ckpe-
LWMBaAHUSA poauTenen, pasnuyarowmxca no ansTepHaTUBHbLIM NpU3Ha-
Kam, cogepxuTt oba npusHaka: JOMUHAHTHbIN U peleccuBHbin. CBA3b
MeXAy MOKONEHUsMWN NpU NOSI0BOM pPa3MHOXEHUU OCYLLLEeCTBNAETCA
Yyepes rnorioBble KNeTkn rameTtbl. [lonycTum, 4To Kaxgas rameTta HeceT
TOSIbKO OAVH NpU3HaK U3 napsl. Torga npuv onnogoTBOPEHUU CIIUAHUE
ABYX rameT C peLecCUBHbIMU Npu3HakaMmu nNpuBoauT K obpasoBaHuUIo
opraHusma C peLeccuBHbIM MPU3HAKoOM, NPOABAOLWMMCA PEHOTUNM-
yeckun. CnusiHne Xxe rameT, HeCyLmMx nNo JOMUHAHTHOMY MNPU3HaKy, Unu
Xe ABYX rameT, OoHa N3 KOTOPbIX COOAEPXUT OOMWHAHTHBLIA, a Apyras
— peLueccuBHbIM NMpu3Hak, byaeT NpMBoAUTb K pas3BUTUIO OpraHu3ma
C OOMMHAHTHbIM Mpu3HakoMm. Takum obpa3om, nosiBneHne BO BTOPOM
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nokonexun (F,) opraHmama c peueccrBHbIM MPU3HAKOM MOXET MMETb
MeCTO TONbKO Npu cobnogeHun asyx ycnosun: 1) ecnun y rmbpunaga Ha-
cneacTBeHHble (PakTopbl COXPAHATCS HEU3MEHHbLIMU; 2) ecrin Nosio-
Bble KNeTKM (rameThbl) coaepXaT TONbKO OANH HacneaCTBEHHbIN hakTop
M3 annenbHOW Nnapbl.

PacwenneHne npnsHakoB B NOTOMCTBE NPU CKpewmBaHUU
reTepo3nroTHbiXx ocoben MeHaoenb o6bACHU TEM, YTO ramMmeThbl
rEHETUYECKN YUCTbI, TO €CTb HECYT TONIbKO OAUH FEH U3 annesibHomn
napbil.

LuTonornyeckne ocHoBbl HacnepoBaHusa. B To Bpewms, korga
MeHngenb cpopmMmynumpoBan rmnoTesdy YMCTOTbl raMeT, eule HUYEro He
ObI10 M3BECTHO O MUTO3e, pas3BMTUMN rameT n Menose. B HacToswee
Bpems 6narogaps ycnexam uuTonornm 3akoHbl MeHgena nony4dunm
TBEPAYIO LIUTONOrMYECKY0 OCHOBY.

Kaxxabln B4 pacteHnn n XMBOTHbIX obnagaeTt onpeneneHHbIM
4Yncrnom xpomocom. B comaTnyeckmx knetkax Ymcrno BCEX XPOMOCOM
napHoe, TO eCTb BCE€ XPOMOCOMbI AUNMONAHbIE, a B MOMOBbIX KNeTkax
XPOMOCOMbI ranfiongHble. JIerko noHATb, YTO NMpU Meno3e U3 Kaxgoun
napbl FOMOJSIOTMYHbLIX XPOMOCOM B ramMeTbl nonagaeT no O4HOWM, a
crniegoBaTesibHO, U MO OAHOMY reHy U3 KaXkgow napbl Xxpomocom. [Npu
obpasoBaHun gunnongHoro Habopa XpoOMOCOM XPOMOCOMbI M Napbl
reHoOB B HMX BHOBb BOCCTaHaBnmBatoTca B 3urote. [NoHATHO, 4TO ecnu
Ha4varnbHble POAUTENLCKNE OPraHU3Mbl FOMO3UIOTHbI U OOUH U3 HUX
COAEPXUT XPOMOCOMbI C JOMUHAHTHbLIMU FeHamMn, a gpyron — Xpo-
MOCOMbI C PeLEeCCUBHbIMU FreHamMn, TO NepBoe MokoneHne rmbépunaos
OyoeT retepo3nroTHbiM. Bo Bpemsi co3peBaHus NOMNOBbLIX KIETOK y re-
TEPO3UroTHOM 0COOM B NpoLecce Merno3a roMosIorM4yHble XpPOMOCOMbI
nonagatT B pasHble raMeTbl U B rameTax OygeTt no ogHOMY reHy um3
Kakgown napsbl. LiInTonornyeckon ocHOBOM pacLuenneHns Npu3HakoB Npu
MOHOIrM6pPMAHOM CKpeLmMBaHNN ABNSIETCA TO, YTO B pe3ynbrate Menosa
FTOMOJIOTMYHbIE XPOMOCOMbI pacxogaTcs u obpasylTcs rannoungHble
NOJSIOBbLIE XPOMOCOMBI.



| 136 | OCHOBHBIE MOHATUA TEHETUKIN PASOEN VI

[ameTbl ‘A. ’ ‘ :a A. ’ [ :

| S TV
v WY

AnnenbHble reHbl. O6pasoBaHne nap reHoB, onpeaensaLmnx
B3auMMOMCKIOYaloLWwme npusHakm, NpocrexmnBaeTcss Ha npumepe
HacnegoBaHUA y pacTeHUW ropoxa, HOYHOW Kpacasuubl U gp. Tak,
reHbl, 06ycrnoBnMBaLLMe XEeNTY N 3eJIEHYI0 OKPacKy CEMSIH ropoxa,
a Takxke 6enyl M KpacHyK OKpacKy LBETKOB HOYHOW KpacaBuubl U
ap., ABNATCA NpuMepoM Takux nap. [MapHble reHbl Ha3blBalOTCSA
annenbHbIMU reHamMu. TakuMm o0pasoMm, reHbl, onpeaensoLmne XenTyro
N 3eneHyl OKpacKky CEeMSH ropoxa, — annesibHble reHbl (annenn).
AnnenbHble reHbl pacnonaratTCa B rOMOJSIONMYHbIX, TO €CTb NapHbIX
XpOMOCOMaXx, BCNeACTBME YEero Npu Menose OHU NepexoasT B pasHble
rameTbl.

ameTbl

1. | O yem 6bINO He N3BECTHO B Hayke, koraa Mengens copmynmposan
rmnoTesy YNCTOTbl rameT?

2. | Kaknm ymcrnom xpoMocom obragatoT comaTuyeckme KneTkn?

3. | YTo aBnseTca UMTONOrM4eckon OCHOBOW pacLuenyieHnsi Npu3HaKkosB
npy MOHOTMOPUAHOM CKpeLuBaHnn?

§ 49. JllabopaTopHas pabota 6
PeweHune 3aga4y 0 MOHOrMOPMAHOM CKpeLwuBaHUU

1. Y Kyp po30BUAHbIN rpebeHb ABNAETCS AOMUHAHTHBLIM (A) MPU3HaKOM,
a npocTton —peueccuBHbiM (a). Kaknm 6ygeTt dpeHoTmn v reHoTun rmbpmaos
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nokoneHus F, npu ckpelumsaHnmn mexay cobom Kyp ¢ po3oBMAHbLIM rpebHem
M NEeTyxoB C NPOCTbIM rpebHemM?

a) KaKkou pesyrnbTaT MOXHO OXuaaTb B MokoneHun F, npu ckpelmsaHmnm
mMexay cobon Kyp 1 neTyxos nokonexus F ?

6) a Nnpn NOBTOPHOM CKpelunBaHUN Kyp nokoneHus F, 1 netyxoe ¢
NPOCTbLIM rpebHeEM?

2. Y KponukoB HOpMaribHasa ANMHa WepCcTu ABnsdeTcs AOMUHAaHTHbLIM
(B) npusHakom, a kopoTKasa wepcTb — peueccuBHbiM (b). OpraHuambl ¢
KaknmMm (peHOTUNOM MOryT ObITb NMOMYy4YeHbl MPU CKpeLUMBaAHUM MeXay cobomn
OpraHnM3mMoB, UMeLLUX crieayoLlme reHoTUnMbI:

Bb x Bb; BB x bb; Bb x BB?

3. KpacHasa okpacka (A) nnogosB TomaTa OOMUHUPYET Haf >KenTown
(a). B onbiTe nnoabl poanUTENLCKUX OPraHM3MOB MMENN KPacHYK OKpacky,
OHaKO MpUu CKpeLluMBaHUM UX Mexay cobon 3/4 nonyyeHHbIX TOMaTOB
Oblnn KpacHbIMU, 1/4 — xenTbiMu. Onpegenute MEHOTUNbLI POANTENBCKNX
opraHvM3MoB 1 rmMbpunaos nokoneHuns F..

4. Ckpectunm opmMy roMO3MroTHOro XmnonyaTHUKa, UMEILL Y0
HeorpaHu4veHHoe (S) 4YMCro NNOAOHOCHBLIX BETBEN C OOPMON, MMEIOLLEN
orpaHn4yeHHoe (S) YMcro NNOAOHOCHbLIX BeTBen. Onpegennte reHoTunbl U
deHoTunbl rMbpuaos nepsoro F, n BToporo F, nokoneHui.

§ 50. Aurn6puaHoe cKkpewmBaHme.

Tpetun 3akoH MeHaens
W W

OpraHnambl oTnNYalrTCa Apyr OT gpyra no MHOrMMM npu3sHakaMm.
3akoHOMepHOCTW HacrnegoBaHUs ABYX U Bonee nap Npu3HakoB MOXHO
N3y4ynTb NyTemM gurnbpmuaHoro, nunm NonnMrMdpuaHoro, CKpeLLmBaHus.

OvrmopuaHsbiM, N NONUrMGpPUAHBLIM, CKpeLMBaHMEM Ha3blBaloT
CKpelunBaHme poanTeribCkux (popm OpraHnM3mMoB, pasnmyalroLmnxcs no
ABYM n Gonee napam npusHakoB. [Ona gurnbpuaHoro ckpewmBaHus
MeHgenb B34n roMO3UroTHble pacTeHUsa ropoxa, pasfnuyarowmecs
no ABYM Mapam MNpPU3HaKOB: LBETOM (KenTbi U 3efieHbin) U opMon
(rmagkune n mopLmHucTble) ceMsaH. XKentein uget (A) 1 rmagkas opma
(B) cemsaH ropoxa AOMUHaHTHbLI, a 3eneHbin UBeT (a) n MopLMHUCTada
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dopma (b) peueccumBHbl. Kaxxgoe pacteHme obpasyeT ognH Tun raMeT no
N3y4eHHbIM annensam. [oToMCTBO, Nofy4YeHHOE NMpU CANSIHAN 3TUX FaMeT,
Oynet eanHoObGpasHbIM, T.€. XXENTOo-rNagkum.

B rmbpunaax nepBoro NoKoneHnsa U3 Kaxkaown napbl annenbHbIX FeHOB
B rameTy nonagaeTt TOoSibko oguH. Npn aTOM B peaynbraTte NepBoro
aeneHnsa menosa reH A MOXeT nonacTb B OAHY raMeTy ¢ reHoMm B unu
C reHOM b, TOYHO Tak Xe, Kak U TeH a MOXeT nonacTb B O4HY rameTy
C reHom B wnu ¢ reHom b. B kaxgom opraHusme obpasyeTca MHOro
NONOBbLIX KME€TOK, U B CUNY CTAaTUCTUYECKNX 3aKOHOMEPHOCTEN Y
Kaxkgoro rmbpuaa F, obpasyroTcsa YeTbipe Tuna rameT B OO4NHaKOBOM
konundectse (no 25 %): AB,Ab,aB, ab.

B npouecce onnoooTBopeHUs Kaxaasi n3 4yeTblpex TUMNOB ramet
OQHOro opraHM3mMa MOXeT CllydYanHO BCTPETUTbCA ¢ nobon u3 ramer
Apyroro opraHnama. 9TO MOXHO Nerko YCTaHOBUTb C MOMOLLbIO PELLETKM
lNeHHeTa. Hag peweTkon No ropn3oHTanu BbIMUCbIBAKOT raMeTbl O4HOro
opraHumama, a no fieBOMy Kpato pelueTKu Nno BepTuKanm — rameThbl
BTOpPOro opraHuama. B kBagpaTuku ke BNUCbIBAKOT TFEHOTUMNbI 3UrOT,
obpasytowmxca npu cnuaHmn ramet (cm. puc. 50). MNogcumtaTb, Ha
CKOSbKO rpynn gensatca no eHoTUny opraHnambl, BO3HUKLLME BO BTOPOM
nokonexuu F,, o4eHb nerko.

Mo dpeHoTUNy onUrMbpuabl AenaTcs Ha YeTbipe rpynnbl B CrieayoLwem
COOTHOLUEHMN: 9 XEeNTbIX rMagknx, 3 3eneHblX rnagkux, 3 XXenTbiX Mop-
WMHUCTBIX, 1 3efieHbin MopLUMHUCTLIN. Ecnn paccuyutaTtb pesynbraTbl
paclienneHmsa B OTAENbLHOCTU, TO OTHOLLEHME YUCa XKENTbIX CEMSAH K
4YMCNy 3efieHblX U OTHOLLUEHME Yucna rmagkux K Yncrly MOpPLUMHUCTBIX
ansa kaxgon napbl coctasut 3:1. Takmm obpasom, npu urnbpuaHom
CKpeluMBaHUM Kaxgas napa npu3HakoB noAaBepraeTca pacLiensieHunto,
Kak 1 Ipyu MOHOrMBpPMOHOM CKpeLLUMBaHUM, HE3aBMCMMO OT APYron napsbl
npusHakos. Mpu AUrMépnaHOM CKpelmBaHUmM BO BTOPOM nokoneHun F,
COOTHOLEeHMe no dgeHoTuny coctasnaet 9 : 3 : 3 : 1, No reHoTUNY —
1:2:2:4:1:2:1:2:1.

B npouecce onnogoTBOpeHUs BEPOSATHOCTb CryYarHbIX COYETaHUN
ramMeT OS5 BCex HMX oaMHakoBa. B o6pa3oBaBLUMXCA 3UroTax BO3HMKAKOT
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HacnedoeaHue ueema u fameTbl
popMbI ceMsIH y pacmeHuu @

2opoxa 1 ><
2,
o

[MepBoe nokoneHue

Fametbl Q@ » @
3 e

08 @
= AABB AABb AaBB AaBb
| _|_ ’_ B
@ € g
BTtopoe nokoneHue AABb Aabb AaBb Aabb
k d a0
. Aa AaBb aaBB aaBb
0 & 86
AaBb Aabb aaBb aabb

pasnnyHble KOMOUHaUMN reHoB. HesaBucumoe pacnpegeneHune
NPM3HaKoB B pe3yribTaTe BO3HMKHOBEHUS Pa3fM4HbIX KOMOMHaLM
reHoB Npu AurMbpuaHOM CKpeLluBaHUM BO3MOXHO N1LIb B TOM Cry4ae,
€CNnn Napbl anmnesnbHbIX FEHOB PacnofioXeHbl B Pa3HbIX FOMOTOMMYHbIX
xpomMmocomax. OTctoga MOXHO cchopMynupoBaTth TpeTUn 3akoH MeHaens:
[Npu ckpewusaHuu podumernibCKUX opaaHu3Mo8, omaudarouuxcsi opye
om Opyea no d8ym unu bornee napam arbmepHamueHbIX MPU3HaKos,
2eHbl U coomeemcmeyouwue UM rnpu3Haku Hacredyromcesi He3zagucumMo
Opye om Opyea.

C nomouwbio 3akoHOB MeHAens MOXHO MOHATb paclyenseHue
n B 6onee CNoOXHbIX cnyvyasax — Mpu pasnuyusx rmbpuaoB no Tpew,
yeTblpem 1 6ornee napam npusHakoB. Ecrnn poguTenbckne opraHuM3Mebl
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pasnuMyalrTcs No O4HOM nape NPM3HaKkoB, paculensieHne BO BTOPOM
nokoneHuu éyaet 3:1, npu aurnébpuaHom ckpewmaHmm — 9:3:3:1. MOXHO
paccunTaTb Takke YMUCIO TUMOB rameT, obpasytowmxcs y rmbpmgos.
O6was cdopmyna pacyeta ramet y nonurnbpmaos — 2", rae n — YUcro
reTepo3nroTHbIX Nap reHoB B reHoTune. Y retepo3uroTsl (Aa) obpasyercs
aBa Tuna rametr — A u a; y gureteposurotel Aa u Bb — yeTbipe Tuna
ramer, y Tpureteposurotsl AaBbCc — BocemMb TUMOB ramer.

AHanunsunpyruwee ckpewmBaHue. [mMbpungonornyecknii metoga,
pa3paboTaHHbin MeHoenem ons M3yyYeHUa HacnencTBEeHHOCTH,
No3BONiFeT YyCTaHOBUTb, FOMO3UITOTEH UIU FETEPO3UTOTEH OPraHn3m C
deHOTMNOM, AOMUHAHTHBIM MO N3y4aeMoMy reHy. [1ns aToro NoOBTOPHO
CKpEeLLUMBaOT OpraHm3Mm C HEU3BECTHbIM F€HOTMNOM U FTOMO3UTOTHbIN
OpraHunsm, UMerLmnn peLeccuBHbIN (PEHOTUNN.

AHanusupylouliee ckpellMBaHue npu reTepo3nroTHOCTM OpraHnu3ma
no AByM Napam NpM3HaKoB MMEET crefyroLwmumn sua;

F, AaBB x aaBB
AB AB aB aB
aB AaBs AaBB aaBs aaBB

MMBpuabl, NonyyYeHHbIe NpU TakOM CKpeLimMBaHuM, 06pasyloT YeTbipe
rpynnbl OTNMYyarwWwmxca Apyr ot gpyra oeHOTUNoOB B COOTHOLLEHUMU
1:1:1:1.

1. | YTo HasbIBaOT AMIrMOpPUOHBIM CKPELLIMBAHNEM?

2.| Kakne 3akoHbl MeHoena mmerwT MecTo Npu AUrMbpuagHom
CcKpeLumBaHum?

3. | Kakne kombumHaLMM reHOB BO3HMKAKT y BTOPOro MOKOMNEHUs
rmbpmnaoe npu AUrMdpruaHOM CKpeLLnBaHnNn?

4. | Kakoe oTHoLUeHME No PeHOTUNY 1 reHOTUMNY MOXET ObiTb BO BTOPOM
NoKosfieHMn rmbpuaos Npu AMrMG6PUOHOM CKpeLLMBaHUN?
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§ 51. lNpakTuyeckas pa6ora 1. PeweHune
3apaydy o AMrMbpunaHom cKkpewmBaHnu

1. Y TomaTa kpyrnas popma (A) nnogoB JOMUHMPYET HaA rpyLIeBnaHou (a),
a KpacHbI uBeT nnogos (B) — Hap xenTbiM (b). Kakne rameTbl o6pasytoT
pacTeHusa Tomara, uMmerowme crniegyowune reHotunel: a) AABB; 6) AaBB; B)
aaBB; r) AABDb; o) AaBb; e) Aabb x) aabb.

2. Mpwu ckpelmBaHn hopMbl XronyaTHUKa, UMetoLLENn HeorpaHUYeHHoe
(S) unMcno NNOAOHOCHbBIX BETBEN U LBETKU XENTOo-IMMOHHOro ueeta (M), ¢
dopmon, nmetroLen orpaHUYeHHoe (S) YMCNo NMINOOOHOCHLIX BETBEN U LIBETKU
GnenHo-xentoro useta (n), nony4unn 1/4 pacteHUn ¢ HEOrPaHUYEHHbIM
YMCNOM NSTIOAOHOCHBIX BETBEN U XKENMTO-SIMMOHHbIMU LiBETKaMn, 1/4 pacteHunn
C OrpaHUYeHHbIM YUCMOM MNSOAOHOCHbIX BETBEW U XKENTO-FIMMOHHbIMU
uBeTkamu, 1/4 pacteHun ¢ HeorpaHNUYEeHHbIM YUCIOM NIOLOHOCHbLIX BETBEN
n 6negHo-XentbiMu LBeTKamu, 1/4 pacTeHunm ¢ orpaHUYEHHbIM YUCIIOM
NSIO4OHOCHbIX BETBEN N BnegHo-xenTbiMu UuBeTkamu. Onpeaennte reHoTUnbI
poaNTENBCKUX POPM, YHACTBOBABLUMX B CKPELLNBAHUN.

3. MNMpwn ckpewmBaHnm mexgy cobonm pacTeHun ropoxa C ASIMHHbIM
ctebnem, 6enbiMy LBETKAMU U C KOPOTKUM CTEBNEM, KpaCcHbIMU LIBETKaMN B
nokorneHun F, obpasytorca 120 pacteHuin ¢ AnvHHbIM CTebnem, KpacHbIMU
uBeTkamu, a B nokoneHun F,— 720 pacteHun:

a) CKomnbKo reHoTunos 6yaeT B nokoneHun F.?

6) ckonbko BMAOB raMeT Byaet B nokoneHun F, ?

B) CKOMNbKO pacTeHui B nokoneHum F, 6yayt nmeTb AnNvHHbIN cTebernb
M KpacHble LBETKN?

) CKOmMbKO pacTeHui B nokorneHun F, ByayT umeTtb AnnHHbIN cTebenb
n 6enble UuBeTkn?

4.Y apbysa kpyrnaa doopma AOMUHUPYET Had YONMHEHHON, 3eneHast
KOpKa — Hag naTtHucTon. Kpyrnyko MATHUCTYHO (POpMYy CKpPecTunm c
yanvHeHHoW 3eneHon. B pesynisrate obpasosanock B F, 120, B F, — 920
pacTteHun:

a) onpegenuTe reHoTUnbl U PEHOTUMbI POAUTENBCKUX OPraHM3MOB U
F,nF,;
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6) cKkornbko peHoTUMNOoB 0bpasytoT pacTeHus nokorneHus F,?

B) CKONbKO CPeAu HUX KPYIMbIX 3€JIEHbIX U YOATMHEHHbIX NATHUCTbIX
copm?

5. Y pacteHun ropoxa xentasa (A) okpacka ceMsiH JOMUHUPYET Hafg
3eneHon (a), magakas (B) dpopma — Hag mopuwmHucton (b), kpacHasg (C)
OKpacka uBeTKoB — Hag 6ernon (c). Onpegenute peHOTUNbI pacTeHUN
ropoxa, NOfly4YeHHbIX B pe3ynbTaTe ckpelwmBaHus ¢opm ropoxa,
MMeELLKUX cneayowme reHoTunbI:

a) AaBbCc; aabbcc; 6) AaBbCC; aaBBCec.

§ 52. JlabopaTopHasn pabora 7. U3yuyeHue pe3ynbTaToB
CKpelmBaHUA pacTeHMN XNonyaTHMKa, Tomata U HOYHOM
KpacaBuLibl HA OCHOBe repb6apus

A ___Sh D

LUenb. 3akpenneHne 3HaHMN yyalUMXCs O HacrnegoBaHMM Ha OCHOBE
repbapus.

Heobxoaunmoe obopynoBaHue. lepbapun, NpUroToBreHHbIe N3
pPas3nnyHbIX COPTOB XMon4yaTHMKa, ToMaTa U HOYHOW KpacaBuLibl, BONOKHA
xJionka 6enou, Bypon, pbixken, CBETNO-0EXeBON OKpacku, Nfoabl ToMmaTa
pasnuyHon opmMbl U LBeTa.

Mopsapok paboTbl. Yyawmecsa pasgensatotcs Ha Tpu rpynnbl. Kaxaas
rpynna paboTtaeTt Hag OTAENbHbIMU pacTeHUsIMU, coobLlaeT peaynbTaThl
1N 0OOCHOBLIBAET UX.

1.| ayunte repbapum pasnmyHbiXx COPTOB pacTeHuUr TomaTta.
Onpenenute AOMUHAHTHBIE U PELECCUBHBIE NMPU3HAKN, N3y4nTe
dopmy ctebnen, nNUCTbeB, NAOAOB U COMOCTaBbTE UX MeXOy
cobon.

2. | 'ayunTte repbapum pasnmyHbiXx COPTOB PACTEHUN XITON4YaTHMKA.
Onpepenute AOMUHAHTHbIE, PELECCUBHbBIE N MPOMEXYTOUYHbIE
npusHaku. OnpegennTe NpUYNHY PasriMyHOM OKPACKW BOFOKOH.
3. | UayunTe repbapumn copToB pacTEHU HOYHOW KpacaBuLbl C
KpacHon, 6ernon 1 po3oBon okpackoi upeTkoB. ConocTaBbTe
cTebnu, NUCTbs N CTpoeHne LBETKOB. Ha ocHoBe pes3ynsratoB
paboTbl 3aNonHUTE CreayLyo Tabnuuy.
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PacTeHune [JOMUHaHTHLIN PeueccuBHbIN [MpoMexXyToUHbIN NpU3HaK
npu3Hak npuaHak
XnonyaTHuk
Tomat
HouHas kpacasuua

§ 53. BsaumopencrtBue HeansnenbHbIX FeHOB t

-

OTkpbiTble -MeHOenem 3akOHbl HAacNeaACTBEHHOCTU OTpa)katoT
COCTOSIHUSA, KOrga KaxAabl reH onpegensieT pasBuTMe TONbKO OAHOro
Kakoro-nnmbo npusHaka, He3aBUCUMO OT APYrux.

B pesynbrarte nsydeHus HacnegoBaHUS NPU3HAKOB Y MHOMMX APYrnX
BWOOB, COPTOB N NOPOA OPraHM3MOB OTKPbITbl HOBblE 3aKOHOMEPHOCTH
AeATenbHOCTM reHoB, AoKasblBaloLme, YTO HacnegoBaHue 60nbLLUIMHCTBA
NPU3HaKOB B OpraHM3Me CBS3aHO C OeATeNnbHOCTbK HEe O4HOro, a
HECKOIbKMX reHOB, OTHOCALLUMXCS K pa3nNUYHbIM napam annenen.

HeannenbHble reHbl NpOABAAOT B OCHOBHOM ABe (hopMbl
B3aMmogencTeus: 1) KOMASIEMEHTAPHYIO (B3aUMOAOMNOSTHAIOLLYIO);

2) anucTtaTuyeckyto (anmcrtas) 1 NosIMMepHyto (nonmmepust).

Hapsagy ¢ HeCcKOnbKo He3aBUCUMbIM BO3LEWNCTBMEM Ha pasBUTUE
HEKOTOPbIX MPU3HAKOB, FEeHbl, OTHOCSLIMECHA K pa3fNMYHbIM Napam
annenen, 4acto NpoSBNAIT U gpyrne oopmbl B3anmogencteua. B
pesynbTaTe pa3BuUTME Kakoro-nmbo npusHaka B opraHM3Me npomcxoamnt
nog KOHTPOSieM HEeCKONbKUX reHoB. lNMpumepom 3Toro saBnseTcsa
pasnuyHas dopma rpebHsa y pasHbix nopon Kyp. B pesynbraTte
pasnuyHbIX KOMOUHALUNN reHOB, BO3HUKAKOLWNX NpU B3aUMOLENCTBUN
ABYX Nap reHoB, 06pa3yloTcs YeTbipe BapnaHTa opMbl rpebHs: NpocTon
(aabb), ropoxoBngHbIv (aaBB nnu aaBb), po3osuaHbin (AAbb nnn Aabb),
opexoBuaHbii (AABB, AaBB, AABb nnu AaBb) (puc.51).

PasBuTne y opraHmsama HOBbIX MPU3HAKOB, OTCYTCTBYHOLUX
y poauTtenen,s pesynbrtate B3aumMoaencTBus ABYX M Bonee nap
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dopma 2pebHs1 y nemyxoes:

npocmod (aabb);
20poxo8udHnbil (aaBB unu aaBb); 5 E B r
opexosudHbIl (AABB unu AaBb);

p0308UBHbIU (AAbb unu Aabb)

o>

HeannenbHbIX rEHOB Ha3blBaeTCs KOMMSIEMEHTapHbIM (MM B3anMo-
OONOSHAKLWMM) B3aUMOLENCTBUNEM.

KomMmnnemeHTapHOoe B3aMMOAENCTBUE YETKO MPOSABNSAETCA Npwu
cKpelwmBaHumM Mexay cobon pacTeHun OQyLIUCTOro ropoLlka ¢ 6enbimm
uBetkamu. M'mbpuabl NepBOro NOKOSIEHUA MOMYYaKTCA C KpacHbIMU
uBetkamu. Mpu ckpewmBaHn rMbpmngoB NEPBOro MOKOMEHUS Mexay
cobon y pacTeHUN BTOPOro NMOKOMEHUS paclwenfneHne naeTt B
COOTHOLWEHNN 9:7, TO eCTb pacTeHnsa ogHoro eHOTUNUYEeCcKoro
knacca (9/16) nmeloT KpacHble UBeTku, apyroro (7/16) — Geneble,
cnepoBaTenbHO,KOHEYHOE COOTHOwWweHne paBHO 9:7. NeHoTuUN
poauTenbcknx pacteHnn — AAbb n aaBB, n kaxgbin n3 HUX obnagaer
OOMUHaHTHbIM reHoMm (A unu B). Mo otgenbHoOCcTM 31K reHbl (A n B)
He MoryT obyCcrnoBuUTb KpacCHYK OKpacKy LBETKOB, MO3TOMY LBETKMU
poaUTENBbCKUX pacTeHun 6biBatoT 6enbiMu. NMpu KOMMsieMeHTapHOM
HacrnegoBaHuy pacuienneHme no eHoTuny B nokoneHun F, GoiBaet B
cooTHoweHun 9:3:3:1, 9:7, 9:3:4, 9:6:1.

dnucrtatuyeckoe BlammopenucTBue reHoB. ABneHne goMu-
HaAHTHOCTM OOHOrO anmnenbHOro reHa B OTHOLUEHWUU OpYroro Hearn-
NnenbHOro reHa HasblBaeTca anuMcTta3om. PaccMoOTpuUM CyuwHOCTb
[aHHOM 3aKOHOMEPHOCTU Ha NpMMepe HacnegoBaHus LBeTa NepbeB Y
Kyp. YCTaHOBMEHO, YTO Y ABYX NOpoA Kyp € 6enbiMn nepbsiMm reHOTUr bl
Nno 9TOMY MpPU3HaKy pasfinyHble, XOTA PeHOTUNbl oauHakoBble. [Onsa
NoATBEPXKOEHMSA 3TOro ObINM CKpeLlleHbl ABe nopodbl Kyp ¢ 6enbimu
nepbamu. Bce nonyyeHHble B NepBOM nokoneHun F, rmbpuabl
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nmenu benble nepba. Bo BTopom nokoneHun F,, nony4eHHOM npu
CKpeLnBaHnM Mexay cobon Kyp 1 NeTyxoB NepBoro nokonexHus F.,
Habnoganock pacuiensieHne no UBETY NepbeB Ha ABe (PEeHOTUNUYECKME
rpynnbl. 13/16 4yacten aTMX Kyp U NeTyxoB mmenu benble nepbs, a
3/16 — 4epHble. Taknm obpasom, BO BTOPOM MOKOSIEHUN rmbpunaos,
NONyYeHHbIX NyTEM CKpeLLuMBaHUSA MOpon Kyp U NMeTyxoB C OenbiMu
nepbsMu, NOSIBUIIUCb OpPraHnU3mMbl C HOBbIM MPU3HAKOM (YEepHbIMU
nepbsmu).

O3HakoMuMca Tenepb C reHETUYECKMMMU OCHOBaAMWU TaKoro
pacLienyeHnsa y Kyp 1 neTyxos BTOPOro NoKOSMEHUs Npu HacrnegoBaHum
npu3Haka. benbin UBET NepbeB Yy NOPOA Kyp PErynmpyeTcs reHoTunamm
liCC, IICC, liCc, iicc, llcc, licc, a reHotunbl  iiCC, iiCc obecneumBatoT
YepHbIN UBET nepbeB. YepHo-benas okpacka nepbeB Kyp 3aBUCUT OT
AByX Nap HeannesnbHbIX reHoB. NepBas napa — reH Cc. [JOMVUHaHTHbIN
annenb 3Toro reHa n B coctosiHumn CC, n B coctosiHum Cc obecneymBaet
YepHbIN UBET nepbeB. COCTOsIHME CC TOro reHa obycrnoBnuBaeT 6enbin
uBeT nepbeB. BTopasa napa HeannenbHbiX reHoB (l—i) perynupyert
aesaTenbHocTb reHa C—c. OTOT reH Ha3bIBaeTCs 2eHOM-uH2ubumopom
n B coctoaHuax Il n li npuoctaHaBnmBaeT geAaTenbHOCTb reHa C,
onpegensowero UBeT nepbeB. B pe3ynbrate, HECMOTPS Ha Hanuyve B
reHoTune reHa C, YepHbIn LBET NepbeB PEHOTUMNYECKM HE NPOSIBIISIETCA,
MU OHKM ocTatTca 6enbiMu. Takum ob6pas3om, B npouecce HacrnegoBaHus
nog BO34eNCTBMEM SMNUCTATUYECKOro B3aMMOOENCTBUS HeamnnesbHbIX
reHOB Y MMOPUAHbBIX MOKONIEHUI TakKkKe MOSABMNSKOTCA HOBbIE MPU3HAKW,
OTCYTCTBOBaBLUMNE Y POAUTENBCKUX OPraHN3MOB.

Mpu anucTatu4eckomMm B3aMMOAeNCTBUM OOMUHAHTHLIX TEHOB B
nokorneHuun F, Habniogaetca pacuienneHve B COOTHoweHun 13:3,
12:3:1, npu anucTase peueccuBHbIX reHoB — 9 : 3: 4.

1.| B kakux doopmax nposiBfsieTca B3aMMOAENCTBUE FEHOB?
2.1 Y70 HasbIBaeTCa KOMMNNEMeHTapHbIM B3aUMOAENCTBMEM rEHOB?
3.| YTo Takoe anuctas? lNpuBeauTte npumMepsbi.

10-Buonorua 9
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§ 54. MNonnmepHoe N MHOXeCTBEeHHOe
B3anmoaencTeue reHoB

MonumepHoe B3anmopgenctBue reHoB. OgnHakoBoe gencTeBue
OBYX N Boree HeannenbHbIX FEHOB Ha pa3BUTUE OOHOIO N TOrO Xe
npu3Haka B opraHM3mMe HasblBaeTCs NOfIMMepPHbIM B3auMoaencTBMemM
reHoB. [lonnmepHoe B3anmMogencTBUE MPOSABMSAETCHA B KONU-
YECTBEHHbIX NMpU3HaKax: Hanpumep, Macca, POoCT XXUBOTHbIX, BbICOTa
pacTeHnn, ANLEHOCKOCTb Kyp, KONMMYECTBO U XUPHOCTb MOMoka y
CKOTa, cofepkaHne BUTaMUHOB B pacTeHunax u T.n. CTeneHb pas3sBuTtms
KONMMYECTBEHHbIX MPU3HAKOB 3aBUCUT OT YmMcna BO3LENCTBYHOLLUX
NOSIMMEPHbIX FEHOB.

fABneHve nonumepun nepBoHavanbHO BbINIO U3YYEeHO LIBEOCKUM
ydyeHbiM HunbcoHom 3rne. lNyTemMm cKpelwwunBaHUS COPTOB MLIEHULbI
c kpacHbiMn (A /A/AA,) n Bbenbimn (a,a,a,a,) 3epHaMu OH Mony4nn
pacTeHus F, 3epHa KOTopbIX BbInn po3osoro ugeTa (puc. 52). CkpecTrs
rmbpuabl F , oH nonyunn pactenus F,, KOTopble MOXHO pasdenntb Ha
NATb FPYNn no UBeTy MxX 3epeH. KonmyectBeHHOE COOTHOLLEHNE X Oblno
crnegyrLwmM: pacTeHUs C KpacHbIM 3epHoM —1, ¢ 6regHO-KpacHbIM

KpacHas :
Puc. 52. P 5% benas
a1 a1 azaz
AAAA,
HacnedoeaHue OKpacKu 3epHa :
nweHuybl (KyMmynssmueHasi E ’F:’OZOBZe A a
nonumepusi) ! 1™ 5102 %
A, A, A, a, aA, a, a,
A, A KpacHoe bnepHo-kpacHoe | BnegHo-kpacHoe PosoBoe
AAAA, AAA,a, A a,AA, A,a,Aa,
A a BnegHo-kpacHoe Po3oBoe Po3oBoe BnegHo-po3oBoe
AAA A, AA a,a, Aa,Aa, A,a,a,a,
aA, BnegHo-kpacHoe Po3oBoe Po3oBoe BnegHo-po3oBoe
Aa AA, A,a,A,a, a,a,AA, a,a,A,a,
a, a PosoBoe BnepHo-posoBoe | BnegHo-po3oBoe Benoe
A,a,A,a, A,a,a,a, a,a,A,a, a,a,a,a,
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3epHOM — 4, C pO30BbLIM 3€pHOM — 6, C BrniegHO-pPO30BbIM 3€PHOM — 4,
¢ 6enbiM 3epHOM —1.

MonumepHoe HacnepoBaHue OENUTCHA Ha KYMYNATUBHOE U
HEKYMYNATUBHOE. HekymMynaTuBHada nonumMmepusa nposiBnsieTcs B
HacnegoBaHUM KayeCTBEHHbIX MPU3HAKOB BHE 3aBMCUMMOCTM OT 4yucna
AOOMUWHaHTHbIX reHOB. HacnegoBaHne KONMMYECTBEHHbLIX NMPU3HAKOB
ocyllecTBnseTcsa nog BO3AEeWCTBUEM KYMYMNSATUBHOW MOSIMMEPUN.
PasnuyHas cteneHb pasBuTus npusHaka y rudpunaos npu KyMynsaTUBHOMN
NosIMMEpPUN 3aBUCUT OT YUCNa AOMUHAHTHBIX reHOB. [pu KyMynaTUBHOM
nonvMepuun pacuienneHve no geHoTuny B nokoneHun F, GoiBaeT B
cooTHoweHun 1:4:6:4:1, a Npu HEKYMYNATUBHOWN NofiMuMepun — B
cooTHoweHun 15 :1.

N3yyeHne 3akoHOMepHOCTEN HacrnegoBaHUS NyTeM Nonumepumn
nMmeeT odeHb 6onbwoe 3HavyeHue. KonnyecTBeHHble NPU3HaAKK
OpraHM3mMoB, B 4YaCTHOCTW, NOMNe3Hble AN 4YeroBeka KONMYeCTBEHHbIE
NPU3HaKN KyNbTYPHbIX PACTEHUN U AOMALLHUX XXUBOTHbIX, HACNeayTCsa U
pa3BMBaloOTCHA NOA BO3OENCTBMEM MONMMEPHLIX reHOB. Hanpumep, Takme
NPU3HaKK1, Kak Macca Tefa XUBOTHbIX, KOFIMYECTBO U XXMPHOCTb MOJIOKa,
codepXaHue caxapa B KOpHennogax caxapHoWn CBeKIbl, ANnHa Konoca
3epHOBbIX, ANVHA novaTka KyKypy3bl 1 Ap.

MHoxecTBeHHOe gencTBUe reHoB. Briwe Mbl paccmoTpenu
BNUSIHNE HECKONbKUX reHOB Ha pa3BuTME OOHOro npusHaka. Bmecte ¢
TEM BbIACHEHO TaKXe BIIMAHME OLHOro reHa Ha pasBUTUE HECKONbKUX
npu3HakoB. OTO sBMeHWe HasbiBaeTcd nnenoTponuen. Nnenotponusa
LUMPOKO pacnpocTpaHeHa B nNpupoae M umeet BaxHoe 3HadeHue. OHa
BCTpPEYaeTCcs BO MHOIMX reHax pacTeHun 1 XMBOTHbIX. Hanpumep, reH,
obycnoenusaroLLNN OTCYTCTBME MUTMEHTA B rfiasax XopoLlo N3y4eHHon
B rEHETUYECKOM OTHOLLUEHUM NIoO0BOM MYLUKM OPO30uUnbl, CHUXaeT
ee NNogoBUTOCTb, BO3OENCTBYET HA OKPACKy HEKOTOPbIX BHYTPEHHUX
OpPraHoB 1 ABMNSETCA NPUYMHON COKPaLLEeHNSA NPOAOITKUTENbHOCTU XNU3HU.
[eH, obecnevnBaroLLMN TEMHO-KPACHYK OKPacCKy LBETKOB Y LIBETKOBbIX
pacTteHun, onpegenseT N TEMHO-KPaCHY0 OKpacKy cTebns n BeTok.

BcTpevatotcs, Hanpumep, nopodbl KYyp C MaxpoBblM OMEpPEeHneM.
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Takne nepbs 0ObIYHO He MpwunerakT K TeNny M 4acTo BbiNagatoT, YTo
NPMBOOMT K BblAENEeHUI0 U3 Terna Kyp 60mnbLlUIOro KonuyecTB Tenna, K
HapyLeHNIO NuueBapeHna U cepaeyHo-cocyamucTton cucrtembl. Bee
3TO OKasblBaeT oTpuuaTeNibHOEe BO34ENCTBME Ha NNOLOBUTOCTb U
XXM3HECNoCobHOCTb Kyp.

B pesynbrate nnenoTponHoOro BO34ENCTBUSA HEKOTOPbIX FEHOB
pa3BUTUE PasfNYHbIX OPraHoOB B OpraHM3Me npeTteprneBaeT CyLlecT-
BEHHble U3MEHEHUS, BCeACTBUE 4Yero OHM normbailoT. Takme reHbl
Ha3blBalOT NeTanbHbIMU, T.€. TeHaMu1, NPUBOAALWMMUN K rnbenn.
Hanpumep, xentas n 4yepHasa oKpacka LepCcTU y MbIlen 3aBUCUT
OT OA4HOW Napbl annernbHbIX reHoB (Aa). Ecnn aToT reH HaxoguTca B
peLeccMBHOM FOMO3UIOTHOM COCTOSHUK (aa), TO WepcCTb Mblwun ByaeT
NMETb YEPHYIO OKPACKY.

MbILLM C XXenTow LLepCTbio BCerga UMEKOT reTepo3nuroTHoe COCTosAHME
(Aa). Cpeaun HUX HUKOrOA He BCTpevarTcd JOMUHAHTHO FOMO3UIOTHbIE
(AA) ocobu, Tak Kak reH, o0yCrnoBfMBaOLLMIA XKENTY OKPACKy LLUEpPCTH,
B JOMWHAHTHO FOMO3UIOTHOM COCTOSIHUM MPUBOAUT K rmbenn opraHnama.
YkasaHHOe noaTBepXaaeTcd pesynsratamu criegytowlero onbita. beinu
CKpeLLeHbl pOANTENBCKUE MbILLKN C XKENTOW LLIEePCTbIO, UMELLNE reHOTUN
(Aa). B nx nokoneHun nostydeHbl MbILN C XKENTON U YEPHOW LLUEPCTHIO.
Ho konnyecTBeHHOE X COOTHOLLEHWEe cocTaBnano He 3:1, kKak 00blYHO,
a 2:1. 310 cBA3AHO C TeM, YTO AOMUHAHTHO rOMO3uUroTHble (AA) MbiLn
nornbatoT y>xe B nepmog aMbpuoHanbHOro pasBuTUS.

CnepoBaTenbHO, AOMUWHAHTHO FTOMO3UTOTHLIN reH obnagaert
netarnbHbIM CBOMCTBOM, T.€. NpUBOAUT K rndenun opraHnama. O6wmnpHbIn
MaTtepuvan, HakonmeHHbIN B HAacTosILee BPeEMS B FeHETUKE MO U3yYeHU Lo
HacnNeaCTBEHHOCTU Y CaMblX PasfuU4YHbIX PACTEHWUN, XXUBOTHbIX U
MWKPOOPraHM3mMoB, CBMOETENbCTBYET O MHOFOCTOPOHHEM AEeNCTBUMU
reHoB. [lpeacrtaBneHHble akTbl M HabnwgeHus, Kacawuwmecs
B3aMMOAENCTBUA U MHOXECTBEHHOIro AeNCTBUA FeHOB, NO3BOMSAIOT
3Ha4YUTENbHO yrnybuTb 3HaHUS O Npupoae HacregCTBEHHOW OCHOBbI
opraHmama — reHoTuna. [laHHble O pacwenneHun B NOTOMCTBE
rMépnaoB OaloT BO3MOXHOCTb YTBEPXAaTb, YTO rEHOTUMN COCTOUT U3
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OTAENbHbLIX 3IEMEHTOB — reHOB, KOTOpPble MOryT OTAENATbCS ApYr
OT Apyra v HacnegoBaTbCHA He3aBuUcUMO. BmecTe ¢ Tem reHoTun
obnagaeTt LernoCTHOCTbIO U ero Hemnb3s paccmaTpuBaTtb Kak MpOCTYyHo
MEXaHNYECKY0 CYMMY OTAENbHbIX FEHOB.

Pa3BuTMe nNpM3HakoB opraHnama 3aBUCUT OT B3aMMOAENCTBUSA MHO-
)KecTBa reHoB, a Ka)xabli reH obnagaet MHOXECTBEHHbIM OENCTBUEM,
OoKasblBasd BIMSAHME Ha pas3BUTME HEe OOHOro, a MHOIMX MPU3HaKOB
opraHuama.

Kakown y4yeHbI nepBbIM N3y4unn NosIMMEPHOEe HacreaoBaHne reHoB?
KakoBo cooTHOLIEHME No heHOTUNY N FEHOTUMY MPU NONIMMEPHOM
HacrnegoBaHUM reHoB?

B yuem coCcTouT CyLHOCTb MHOXECTBEHHOIO AENCTBUSA reHOB?

YeMm oTnmnyaeTca B3anmoaencTteme reHoBs ot 3akoHoB MeHaensa?

§ 55. lNpakTnyeckasa pabora 2. PewweHune 3agay
o B3aMMOAeﬁCTBMM HeannernbHbIX reHOB

N AR

1. Mpwn ckpewmBaHUM Kyp C OpexoBUAHbIM rpebHEM N NeTyxoB C
NPoCTbIM rpebHem nonyyeH crnegyowmnn pesynestat: a) 50 % Kyp 1 neTyxos
C opexoBugHbiM rpebHem, 50 % — ¢ po3oBUAHbLIM rpebHem; 6) Bce Kypbl U
neTyxu ¢ opexoBnaHbiM rpebHem; B) 50 % Kyp 1 NeTyxoB C OPEXOBUAHLIM,
50 % — c ropoxoBuAHbIM rpebHem; r) 25 % Kyp 1 NeTyxoB C PO30BUOHbIM,
25 % — c ropoxoBuaHbIM, 25 % — ¢ opexoBuaHbiM U 25 % — € NpoCTbIM
rpebHem. OnpegenuTe reHoTUNbI Kyp 1 NETYXOB, B3ATbIX ANS CKpeLunBaHnS,
n rmépuaos F.

2. KpacHas okpacka uBEeTKOB AYLUMCTOro ropouwlka npossnsieTca nog
BNMAHMEM ABYX HeannenbHbIX JOMWHAHTHbIX reHoB. [Anretepo3nroTHoe
pacTeHue OyLWMUCTOro ropowka C KpaCHbIMW LBETKaMU CKPEeCTUnu c
rOMO3UrOTHbIM MO ABYM HearnsienbHbIM reHaM peLecCUBHbIM pacTeHneM
AYLWNCTOro ropowka ¢ 6enbimn uBetkamn. Onpegennute reHoTUnbl U
(heHoTUNbI TMBPMAOB NepBoro nokoneHus F..

3. LiBeTHOe onepeHue y Kyp 3aBUCUT OT AOMUHAHTHOro reHa C. Peuec-
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CUBHbIN reH C He y4acTByeT B obpa3oBaHum LBeTa. Tak Kak reH |, pacnoso-
YXEHHbIV B APYron XpoMocoMe, AOMUHUPYET Hag reHom C, okpacka nepbeB
nonyyaetcs 6enomn, a reH i He BnNUseT Ha reH C.

Kakon Byner okpacka onepeHus rubpuaos F, npu ckpewmsaHum Kyp v
neTyxoB co crneayowmmm reHotunamm: liCc Xiice; [ICC X 1iCc?

4. MNpwn ckpelmBaHN FIMHUIA XJTONYaTHMKA C PbiXKEN WU 3eNeHON OKpacKom
BOJSIOKHa B MepBOM MOKONeHnn rmbpraos F, nornyyeHbl pacTeHust ¢ pbhkei
oKkpackon BorokHa. lMpu camoonbineHun rmbpuagos F, B F, nony4eHb! B
OCHOBHOM pacCTEHUS C PbKEen OKpaCcKOM BOMOKHA, YaCTU4YHO — C 3eSIeHOWN
OKpacKoW BOSIOKHA M B OYE€Hb HE3HAYUTENTbHOM KOJIMYECTBE pacCTEHMUS C
6enbiM BONIOKHOM. YeM 0ObACHSAETCS 3TO siBNeHne?

5. CkpecTtunu gBa copTa KyKypy3bl ¢ AnuMHon nodatkoB 20 u 8 cm
COOTBETCTBEHHO. ECnn Kaxabll AOMUHAHTHbBIA reH oBycrnoBnuBaeT ANUHY
noyaTtka B 5 CM, a peLecCuBHbIN reH — ANMHY noyaTka B 2 CM, Kakon Oyaet
AN1Ha Nno4aTkoB Y NepBoro nokoneHus rmbpuagos F, n kakyto yactb ot 960
pacTeHuii nokoneHus F,coctaBaT OpMbl C TPEMSI AOMUHAHTHBIMU reHaMmn?

§ 56. CuenneHHoe HacrnenoBaHMe reHoB H
A w— . =

B cBoux onbiTax MeHgenb Habniogan 3a HacrnegoBaHMEM CeMU
nap Npu3HakoB Yy AYyLIMCTOro ropollka. Bnocnegcresmm MHorme y4yeHsie,
n3yyas HacrnegoBaHMe pasnUYHbIX Nap NMPU3HAKOB Yy CaMbIX Pa3HbIX
OpraHM3moB, NOATBEPAUNU 3aKkoHbl MeHaens. bbino npnaHaHo, 4To 3TH
3aKOHbl HOCAT 00LWnKn xapakTtep. OgHako B xo4e Nocreayowmx HayyHbIX
nccnegoBaHuii BbII0 YCTAaHOBIIEHO, YTO OTAESMbHbIE NPU3HAaKM OyLINCTOro
ropowka — bopmMma TbIYMHKN U OKpacka LBETKOB — He npeTepneBaroT
He3aBMCUMOro pacnpegeneHnsa B notomcrtee. [NOTOMKM ocTanuchb
NOXOXUMU Ha poauTenen. NocTeneHHO Taknx UCKIOYEHUN N3 TPETbEro
3akoHa MeHaensi ctano HakannuBaTbCca Bce 6onblie. BbissicHMNOCH,
YTO B pacnpenesieHnn NpusHakoB B NMOTOMCTBE U KOMOUHMPOBAHUK
pacLuennsaTcs He Bce reHbl. KoHeuHo, y ntoboro opraHnama npmusHakoB
OY€eHb MHOrO, a YMCNO XPOMOCOM HeBeNUKo. CnegoBaTernbHO, B KaX40n
XPOMOCOME AOSMKHO HaxXoaUTbCsl MHOTMO reHOB. Takme reHbl Ha3blBakTCS
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cuenneHHbIMU 1 06pa3ytoT rpynnbl CUENEHNs, KOTOPble COOTBETCTBYHOT
rannovaHomMy Habopy xpomocoM. Hanpumep, y YenoBeka cogepxutcs 46
XPOMOCOM 1 23 rpynrbl CUenSIEHUs, Y MYLLKN Opo30odurbl 8 XpOMOCOM
— 4 rpynnsl, y ropoxa 14 xpoMocomMm — 7 rpynn cuenneHuns.

3aKOHOMEPHOCTN HacriefoBaHUSA FEHOB, JTIOKASIM30BaHHbIX B
OQHON XpoMocoMme, ndyvyeHbl T.MopraHom n ero ydyeHmkamm B onblTax
Ha NMIo4oBOW MyLWKe Apo3odune. 3To HacekomMoe o4vYeHb yaobHO
AN reHeTu4yecknx uccriegoBaHuii. Myuwka oveHb NNogoBuTa: NEerko
passoauTca npu Temnepartype 25 °C B nabopaTtopHbIX YCNOBUAX, OHa
AaeT notomcTBo Kaxable 10—15 gHen, obnagaer MHOMOYUCNEHHBIMA
N pa3sHoobpasHbIMM HacrneacTBEHHbIMU NPU3HaKaMn U MasnbiM YUCNIOM
Xpomocom (B gunnongHom Habope — 8).

Kak n3BeCTHO M3 ONbITOB, FeHbl, TOKanNM3oBaHHbIe B OOHOW
XpomMocoMme, He oBHapyXmBalT HEe3aBUCUMOro pacnpegeneHusa u
HacnegyTCcsl, B OCHOBHOM, COBMECTHO. PaccMOTprM 3TO Ha KOHKPETHOM
npumepe. Ecnu ckpectutb MyLLKY ApOo30duny, MMEIOLLYIO cepoe Terno n
HOpMaribHbIE KPbISibsi, C MYLLKOWN, obragatoLen TEMHOW OKpackown Tena
N 3a4aTOYHbIMU KPbINbAMU, TO B NEPBOM MOKONEHUM rMbpnaos BCe MyXu
OyayT cepbiMU C HOPMarnbHbLIMU KPbINbAMWU. ITO reTepo3nroTbl Mo ABYM
napam annenen (cepoe Teno M HopMarsibHble KPblfibs; TEMHOE Temno
N 3a4aTouHble Kpbinbs). NpoBegem aHanusmpylollee cKpelimBaHue
AUreTepo3nUroTHbIX CaMOK (C cepbiM TENOM U HOpMasibHbIMU KPbIibsiMK)
C camuamu, MMelLWMN peLecCuUBHbie NPU3HaKM (TeEMHOoe Terno u
3a4aToyHble KpbISibs).

B cooTBeTCTBUM CO BTOpPbLIM 3aKOHOM MeHaensa MoxHO 6bino Obl
oXuaatb NONyYeHUsa B MOTOMCTBE MyX C 4eTbipbMs peHOTUNaMu:
25 % c HOpManbHbLIMW KPbIITbSIMU U cepbiM Tenom, 25 % ¢ 3a4aTovHbIMU
KPbINIbSAMU U CepbIM Ternom, 25 % ¢ HopMaribHbIMU KPbIfibSIMU U TEMHbIM
Tenom n 25 % ¢ 3a4aTtoYHbIMU KPbIIbSMU U TeMHbIM TeriloM. OgHako B
onbiTax MopraHa Obin Nony4YyeH coBepLUEHHO APYron pesynbrar.

B gaHHoOM npumepe npu 6ekkpocce BbIAENHATCA HEe YeTbipe, KaK Y
anrmbpuaos, a aBe reHoTunudeckne rpynnel. OgHa n3 HUX UMEET cepoe
TErno U HopMarnbHbl€ KPblibsl, @ BTOpasi — TEMHOE Terio U 3a4aToyHble
Kpbinbs. CooTHoweHne coctasnseT 1:1. OTo cBMAETENLCTBYET O TOM,
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yTo reHbl A—B n a—b HacnegywTCca B cuenneHHOM Buae. Takoe
HacnegoBaHWe CYMTaAEeTCH MOMHbIM CUenfieHHbIM HacnegoBaHUEM
reHoB. Ha ocHoBe aTuX AaHHbIX MopraH OTKpbIS 3aKOH CLENMEeHHOro
HacrnegoBaHus.

MopraH n ero y4yeHukn gokasasim Takxe, YTO MHOrga reHol,
pacrnonoXeHHble B OQHOW XpOMOCOMeE, MOTyT HacrnegoBaTbCA
oTAenbHO Apyr oT gpyra. NpuynHa COCTOUT B TOM, YTO CLEMNNEHHbIe
reHbl TOMOJIOTMYHbLIX XPOMOCOM B npoLecce mMenosa BCcneacTeue
KpOCCUHroBepa obMeHMBalOTCA OTAENbHLIMWU yYacTkamMu. VIX HasbiBaloT
rameTamu, npetepnesLLNMN KPOCCUHIOBEP, TaK Kak B pe3ynbraTte
obMeHa CXOXMX Yy4HaCcTKOB FOMOJIOTMYHbIE XPOMOCOMbI CTPYKTYPHO
nepecTpamBalrTCs, U CUENNeHHblIe TeHbl B HUX, pacxodsacb u3-3a
KPOCCUHroBepa, BHOBb CLENMNATCA B UIBMEHEHHOM BapuaHTte. B
pesynbTaTe B3ATbIN AN 6ekkpocca opraHmM3m obpasyeT yeTbipe Tuna
ramMeT — [Be ramMeTbl, He NOABEPrInecs KPOCCUHIOBEPY, U ABe raMeThl,
npeTepneBLUne KPOCCUHIOBEP.

Kak nokasanu pesynbtatbl aHanuTuyeckoro ckpewmsaHus, 83 %
MYyX NepBOro NokoneHuns F, coxpaHunm MCXoOoHyt POAMTENbLCKYH KOM-
OMHauUuo Npu3HakoB — cepoe Terno — HopMarnbHble Kpblibs (41,5 %)
N TEMHOE Teno — 3a4aTtoudHble Kpbinbs (41,5 %). B nokonenun F_17 %
MyX OTNnunYyanucb OT poauTeneun, 1o ectb 8,5 % Myx umenun cepoe Te-
Nno — 3a4aToyHble Kpbinbs, a 8,5 % — TeMHoe Teno — HopMarsbHble
Kpbinbs. 3Tn 17 % HasbiBalOTCA NPOLEHTOM KpOCCUHroBepa. Takoe
HacnegoBaHMe Ha3blBAeTCHA HEMOJIHbIM CUenneHHbIM HacrneanoBa-
HueMm. /13 aToro npumepa BUAHO, YTO reHbl, OOyCnoBMBLLUNE MPU3HAKN
cepoe Teno — HopMarnbHble Kpblfibst U TEMHOE Teno — 3a4yaTO4Hble
KpbIibsi, HAcneayTCcs NpenmyLLecTBEHHO BMeCTe, UM, MHaye roBops, B
cuensieHHOM Buae. OTO cuensieHne aBngeTca creacTBMeM fokanmsaumm
reHOB B OOHOM U TOW Xe Xpomocowme. [1oaToMy npu mMenose 3TU reHbl
He pacxogsaTcs, a HacneaywTcs BMecTe. SerieHue cuersieHUsi 2eHos,
JI0Karnu308aHHbIX 8 0OHOU XPOMOCOMeE, U38ECIMHO M00 Ha3eaHUEM 3aKOHa
MopzaHa."Yvcno rpynn cuenneHnsi reHoB COOTBETCTBYET YMCIY XPOMOCOM B
ranfongHom Habope.
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Mouyemy xe cpegwn rMbpmMaoB BTOPOro NMOKOMEHUS NMOABNSAETCA
HebonbLOEe YNCNO MHAMBMOOB C NEepekoMOuHaUMENn poaANTENbLCKUX
npmnaHakoB? [Moyemy cuenneHne reHoB He saABnsieTca abCcontTHbIM?
CornacHo nccnegoBaHuUsIM, YKasdaHHasa Bbllle nepekoMbuHaumsi reHoB
CBA3aHa C TeM, 4YTO B MpoLecce Meno3a roMosIorMyHble XpOMOCOMbI
npu KOHblOraunm mHorga obMeHMBaKTCA CBOMMM ydYacTKamMu, Unu,
MHaye roBopsi, Mexay HUMM NpoucxoaunT nepekpect. O4eBUAHO, YTO NpuU
3TOM reHbl, PacnONOXeHHbIE CHayana B O4HOW M3 OBYX MOMOJSIOMMYHbIX
XPOMOCOM, OKaXyTCsi B pa3HblX MOMOJSIONMYHbLIX XpoMocomax. Mexay
HMMN Npon3onaeT nepekoMmbrHauums.

UacToTa nepekpecta Ans pasHbiX reHOB OKa3blBaeTCA pas3finyHOWn,
YTO 3aBUCMUT OT PaACCTOSAHUS MexXay HUMKU. Yem Gnvke gpyr Kk gpyry
pacnonoXeHbl reHbl B XPOMOCOME, TEM peXxe OHU pasfensitoTcsa npu
nepekpecte M TeM Bbille YacToTa cuenneHnsa. 3To obbscHAEeTCA Tewm,
YTO XPOMOCOMbI OBMEHMBAIOTCS y4acTKkamm, 1 BrnmM3ko pacnonoXeHHble
reHbl UMelT Bornblue BEPOATHOCTU OKa3aTbca BMecTe. Ha ocHoBe aTux
3aKOHOMEpPHOCTEN yaanocb co3faTb FreHEeTUYeCKne KapTbl XPOMOCOM
ONS XOPOLWO WN3YYEHHbIX B rEHETUYECKOM OTHOLUEHUN OPraHM3MoB,
Ha KOTOPbIX yKa3aHbl pacnosioXXeHne reHoB B XpOMOCOMaXx, UX YUCIIO,
NPU3HaK U OTHOCUTESbHbIE PACCTOSAHUSA MEXOY reHaMu.

MepekpecT n obMeH y4acTkamm y roMOosSIOrMYHbIX XPOMOCOM MMeEET
MeCTO TOSIbKO Y CaMOK MYLUKM Apo3odunbl. Y caMuoB Opo30dusbl
3TOro sABfieHUsi He HabnwgaeTcd, No3TOMY Yy HUX CLENSEHMNE FEHOB,
PacnosioXKeHHbIX B O4HON XPOMOCOME, CHUTAETCS MOSHbIM CLENeHNEM.
MMeHHO no 3ToW NpuUYMHE NS aHaNU3NPYLWEro cKkpewwmnBaHusa
HeobxoanmMo oTOMpaTb CaMOK MYLLKM ApO30chunbl.

1.| B Kakom cOOTHOLIEHUN, cornacHo 3akoHy MeHgens, byoeTt
HabntogaTbcs pacuwenneHme B NEPBOM MOKOMEHUM, MOMYYEHHOM B
pesynbTate aHanUTUYeCcKoro CKpeLmBaHms?

2. | MoyemMy Oonsa npoBeneHUsA FeHEeTUYECKMX IKCMEPUMEHTOB 4acTo
ncnonb3yeTcs NnogoBas Myllka gposoduna?

3. | Uem obbsAcCHAETCS NOrHoe 1 HernosiHoe cLenneHHoe HacrnegoBaHme?
UTo oTpakeHO Ha reHeTn4yeckax kaptax?
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§ 57. NeHeTuka nona H

N3yyeHne nonosbIiX pasnuynin, MexaHumama onpenerneHus nona
N COOTHOLLUEHWUN MOSIOB B XXMBOTHOM MWpE UMEET BaXHOe 3HadeHune
B GMoNormm Kak ¢ TeopeTmyeckon, Tak U C NpakTUYECKON TOoYek
3peHuns. Tak, BO3BMOXHOCTb WUCKYCCTBEHHOrO perynupoBaHusa nona
XMBOTHbIX Oblna 6bl BeCbMa rnonesHa 419 CcenbCkoro xo3daucrea. Y
pa3genbHOMNOsbIX OPraHM3MOB (B TOM YMCIE U 'y YenoBeKa) COOTHOLLEHNE
nosioB coctaenget 1:1. Y 6onblUMHCTBA pa3gernbHONOMbIX OPraHN3MoB
XPOMOCOMbI CaMLOB U CaMOK HeoaAuHakoBbl. PaccmoTpum aTu
pasnuyna Ha npumepe Habopa XpoMocoMm y Apo3odunbl. Y Apo3odunbl
XPOMOCOMHbIM Habop B AUNNOUAHOM cocTosiHuM paBeH 8. 1o Tpem
napam XpoMOCOM caMLubl U CaMKW He OTnuyarTca gpyr ot gpyra. Ho B
OTHOLUEHUN OLOHOW Napbl MMEKTCA CYLLECTBEHHbIE pasfnnyns. Y camku
ABe O4VHaKoBble (MapHble) nano4ykoBUAHbIE XPOMOCOMbI, Yy camMua
Takasg XpomocoMa TOofnbKOo ogHa, ee napy coctaBnser ocobasa gBynnevas
xpomocoma. OgnHakoBble XpPOMOCOMbI, MO KOTOPbIM CaMmLbl U CAMKN He
OTNnYarTCca Apyr OoT Apyra, HasblBalOTCA ayTocoMaMu. XpOMOCOMBbI,
NO KOTOPbIM CaMLubl U CaMKU OTSIMYalOTCa Apyr OT Apyra, HasblBalTCs
NnorfioBbLIMU XpPOMOCOMaMM.

Takum o6pasomM, XPOMOCOMHbIN Habop ApO30duUnbl COCTOUT U3
LecCTn ayToCoM U ABYyX MOSI0BbIX XpPOMOCOM. [lonoBas nanoykoBuaHas
XpomMocoma, NPUCYTCTBYIOWAA ¥ CaMOK B ABOWMHOM yucrne (XX), a y
camua — B eauHu4YHoM (XY) HasbiBaeTca X-XpOMOCOMOW, BTOpas
nosioBas xpomocoma (OTCyTCTBYHOLLAA y CaMKM ABYynreyas Xxpomocoma
camua) HasblBaeTcsl Y-XPOMOCOMOMW.

Kak coxpaHsatoTcsa 3Tu nornosble pasnuyus B XpOMOCOMHOM Habope
caMLOB M caMOK Apo3ocunbl B npouecce pasmMHOXeHua? [1na oTeeTta
Ha 9TOT BOMPOC HEOOXOAMMO BbISICHUTb, Kak BegyT cebsa XpoMOCOMbIl B
Meno3e 1 Npu onnogoTBOPEHUMN.

Mpn co3peBaHUM NOMOBLIX KNETOK Yy CaMKW MYLUKW B KaXayto
ANUEKNeTKy B pesynbrate Menosa nepexoguTt rannougHbiin Habop u3
YyeTblpex XPOMOCOM, B TOM yucne ogHa X-xpomocoma. [lpn menose y
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camua aposocunbl obpasyerca gBa Buga cnepmaros3ongos. [lonosble
XPOMOCOMbI PacxoasaTcsi K MPOTUBOMNOMOXHBLIM NOSItocaM KNeTku. Takum
obpasom, X-xpomMocomMa OTXOAUT K OAHOMY Morocy, a Y-XxpoMocoma — K
Apyromy.

B cBaA3n c aTum y camuoB gpo3odunbl obpasyetca asa Buaa
crnepmaTo3omaoB B paBHOM KonunyecTtBe. B cnepmaTtosomnabl 04HOMo
BMAa BXOOAT TpU ayTOCOMbI U 0gHa X-XpoMocoMma, ApYyroro Buga — Tpu
aytocombl U oaHa Y-xpomocoma. lNpu onnoaoTBOpEHNM BO3MOXKHbI
ABe KoOMObunHauumun. Anueknetka ¢ paBHON BEPOATHOCTbIO MOXET ObITb
onsogoTBOpPEHa cnepMuem ¢ X- Unm Y-XpoMOCOMOMN.

B nepBom crnyyae 13 onnogoTBOPEHHOIO Anla chopMmpyeTcst caMka,
BO BTOPOM — camel,. [lon opraHnama 3aBUCUT OT XPOMOCOMHOIo Habopa
3UrOThl.

XPOMOCOMHbIN MEXaHMU3M onpeaeneHusa nona y 4YyenoBeka TOYHO
Takomn e, YTo 1 y gposodunbl. unnomgHein Habop XpoOMOCOM Yy
yenoseka paBeH 46. B 310 4yucno BxogAaT 22 napbl ayTocoM U OBe
NONOBbIE XPOMOCOMbI. Y XXEHLMH MNOMOBble XPOMOCOMbI COCTOAT
M3 aByX X-XPOMOCOM, a Yy MYXYUH U3 OgHOWU X-XPOMOCOMbl U OLHOM
Y-XxpomMocoMbl. B COOTBETCTBUM C 3TUM Yy MYXYUH obBpasyrTcs
cnepmarosounbl ABYyX BUAOB — Cc X- 1 Y-xpomocomamu (puc. 53).

H RN RS R
lix M ms ms m; ;m &?) xx au Mi ms ax

9 10 11 12 8 9 10 1" 12
M on RO XX AE AA M M Ad ¥¥ AR Ak
13 14 15 16 17 18 13 14 15 16 17
R XK Kk 4x Pm ¥ RX ke Aa 84
19 20 21 22 o 19 20 21 22 Xy

Puc. 53. | Kapuomun yenoeeka. Cripasa— XeHU|UHbI, Cie8a— MyXHUHbI
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Y HeKOTOpbIX pa3fgenbHOMNONbIX OpraHM3MoB (Hanpumep, Yy
oTAenbHbIX Hacekomblix) Y-xpomMocoMm Boobule He ObiBaeT. B Takux
crnyyadax y camua oKka3blBaeTcsl Ha O4AHY XPOMOCOMY MEHbLUIE:
BMecTO X- M Y-XpOMOCOM Yy Hero 6biBaeT nuwb X-xpomocoma. [lpu
obpasoBaHUM B NpoLecce Meno3a MYXCKUX raMmeT aTa X-XxpoMocoma
He MMeeT NnapTHepa AN KOHboraumMm n nepexoauT B 0gHy M3 KneTok. B
pesynsraTe NofioBUHa crnepmMaTto3ongoB MMeeT X-XpoMOoCoMYy, a Apyras
nonoBuHa nuuweHa ee. Npn onNnoaoTBOPEHMN ANLEKITETKM CNEPMUEM
c X-xpomocomor obpasyeTcs KOMMMeKc ¢ AByMs X-XpOMOCOMaMMW,
N N3 TakOW SNLIEKIETKM pas3BMBAETCH XEHCKUN opraHm3am. B cnydae
Xe onnoaoTBOpPEHUA AnUekneTkn cnepmmnem 6e3 X-XxpomMoCOMbl
pa3BMBaeTCsa OpraHnu3m C O4HOM X-XPOMOCOMOW, KOTOopbIi OyaeTt
camLoM.

BmecTte ¢ Tem B npupoge cyLlecTByeT U Opyron Tun onpeneneHus
nosia, KOTopbI XapakTepusyeTCs XXEeHCKOW reteporaMeTHOCTb. 34eCb
NMEIOT MECTO OTHOLLIEHNSA, OBpaTHbIE PACCMOTPEHHbIM BbiLle. XKeHCKOMY
Nnony CBOMCTBEHHbI pa3Hble MOMoBble XPOMOCOMbI UMM TONbLKO OAHa
X-xpomocoma. My>xckon non obnagaeTt napon 0ANHAKOBbIX X-XPOMOCOM.
Mo Bcen BMOUMOCTU, B 3TUX cliyvyasix byaet MMeTb MEeCTO >KeHcKast
reTeporamMmeTHOCTb, Torda Kak BCe CnepMum B OTHOLLEHNN XPOMOCOMHOIO
KOMIrieKca OCTaloTCs O4MHAKOBbIMU (BCerga UMeroT 0HY X-XpOMOCOMY).

CnepoBatenbHO, Non 3apoabiwa byaet onpenenaTbCa TeM, Kakoe
AMLO — € X-XPOMOCOMOW Unn Y-XxpoMocoMon — ByaeT onnogoTBOPEHO.
KeHckas reTeporaMeTHOCTb Habniogaetca y 6abodvek, Nty n npe-
CMbIKaOLLMXCS.

HacnepoBaHue, cuen- - i N
neHHoe ¢ nonom. MopraH u "k ("“"“ * Y
ero y4YeHuKn He TOJSIbKO ycCTa- l‘\ 4/*\;
HOBWMN BO3MOXHOCTb Onpe- : " . (.
[eneHns nona no nofoBbiM [aversl | xH xh xH Y ‘

XpomMocomMam, HO U BbiABUIIUN
3aKOHOMEpPHOCTW HacnegoBa-
HNA B cUenJieHHOM C MoJioM
Buae. CornacHo ux yTBepxae-
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HUSM, FreHbl pacnonararTCcs He TOJIbKO B ayTOCOMax, HO U B NMOMOBbIX
xpomocomax. lNpusHaku, obycnoBrieHHbIE TaKUMWU reHamMu, Hacrne-
AylTCAa B CUENnneHHOM ¢ noriom Buae. Hanpumep, reH gposodunsbl,
obycnosnuBarLLmMn KpacHbin (A) n 6enbin (a) UBET rnas, pacnosioXeH
B MOJSIOBON X-XpOMOCOMe. OTOT NpU3HaK HacrneayeTcsa B CUEnIeHHOM
C nonom Buae.

leHbl, pacnonoXeHHble B MOMOBbIX XPOMOCOMAaXx 4YernoBeka,
TakXXe HacrnegywTcs B cUensieHHOM ¢ nonom Buae. Hanpumep,
reHbl, obycrnosnuBawuwme Takme zabonesaHus, kKak remoumnng
(HecBepTbIBAEMOCTb KPOBU) 1 4aNbTOHM3M (HECMOCOBHOCTL pasnuyaTb
KpacHbI N 3eneHbIn uBeTa), pacnosfioxXeHbl B X-XxpoMocoMax. OTH
3aboneBaHMa HacneaylTCs B CUENSIEHHOM C MOfIoM BMAe.

HacneposaHne remounum nokasaHo Ha CXxeMe Ha npumepe bpaka
XEHLMHbI, uMetoLen reH, obycrnosnueatowmin remocpunuio (XHX"), un
300poBoro My>4mHbl (X7Y). Y nonoBuHbl geTen, poXXAEHHbIX OT 3TOro
Opaka, 6bino 3aboneBaHme remodunmen. NeHbl, pacnonoXXeHHbIE B
Y-xpomocome, rnepegaroTcsa OT OoTua TONbKO CbIHOBbSIM. B HacTosiwee
BpeEMSA M3Yy4YEeHO HacnegoBaHME OYE€Hb MHOTUMX HOPManbHbIX U
NaTtonormyecknx NPM3HaKkoB, CLENMEeHHbIX C NOMOM.

1.| Kakne xpoMocoMbl Ha3bIBalOT NONOBbLIMA?
2.| Kakune xpoMocoMbl Ha3bIBalOT ayTocomamm?
3.| Kakown non HasbiBaeTcd romoraMeTHbIM U reTeporaMmeTHbIM?

§ 58. lNpakTnyeckan pa6orta 3. PewweHue 3apay o

HacnegoBaHuu, cuenjiaeHHOM C NOJIoM
- - &

1. leHbl, onpepenawwme onuHy ctebnen n dopmy nnonos
TOMaTa, Haxo4saATCcA B XpOMOCOME B cuenfieHHoOM Buae. B pesynbrate
cKkpewmBaHnsa mexay cobor roMo3MroTHOro pacTteHus TomaTta C
AnuHHbIMK (H) ctebnamun u kpyrneiMmn (R) nnogamu n pacteHus c
kopoTkumu (h) ctebnamn un rpywesuaHbIM (r) nogamMmu B nepBoMm
nokonexun F, nonyyexHo 110, a B F, — 1200 pacteHui.
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a) ckonbko B F, pacteHui ¢ ANMHHLIMK CTEONAMU 1 KPYITIbIMA NI10-
Aamun? 6) ckonbko BMAOB ramet obpasyeTcsa B F.? B) Ckonbko BMAOB
reHOTUNUYECKMX Knaccos obpasyetca B F,? ) CKONbKO pacTeHuin ¢ Ko-
POTKMMM CTEBNAMU 1 rpyLueBmaHbIMK nnogamu B F,?

2. leHbl, onpegensaowmMe okpacky CTonbuka v pbinbLa LBETKOB KW-
TanCKOW NpUMYyIbl, pacrnonoXxeHbl B ogHon xpomocome. Kopotkunm (L)
CTONOMK — AOMWHAHTHbLIA NPU3HAK, ANUHHbLIA — PELECCUBHBIN, 3EMEHbIN
(R) uBeT pbinbua cTonbuka 4OMUHUPYET HaA KpacHbIM (r) uBeTtom. B pe-
3yrnbraTe CKpelunBaHUs roMO3UrOTHOrO pacTeHUSI NPUMYJSIbl C KOPOTKUM
CTONOMKOM U KpacCHbIM PblfibLIEM U pacTeHUSA C ANTMHHBIM CTONBUKOM U
3eneHbIM pbinbLUeM B NepBoM nokoneHun F. nonyyeHo 100, a B noko-
neHun F,— 990 rmbpunaos: a) CKOMbKO BUAOB rameT obpasyeTcs B MOKO-
neHun F,? 6) ckornbko B F, pacTeHni ¢ KOPOTKUM CTONBVKOM U 3eMeHbIM
pbINbLEM? B) CKOMbKO reHoTMnos obpasyercsa B F,?

3. MagkocTb 3epeH KyKypy3bl AOMUHUPYET Ha, MOPLLUUHUCTOCTbIO,
a uBeT — Hapg OecuBeTHOCTbIO. B pesynbrate ckpelwvBaHna copTa Ky-
Kypy3bl C rflagkmMn 1 LUBeTHbIMWU 3epHaMn U copTa C MOPLMHUCTbIMU U
BecuBeTHbIMM 3epHamy B NepBOM MokoreHun F. nonyyeHo 4152 opmbl
C rMagkuM 1 UBETHbIM 3epHOM, 149 C MOPLLMHUCTBIM U UBETHLIM 3€PHOM,
152 ¢ rmagkum m UBETHbIM 3epHOM 1 4163 ¢ MOPLUMHUCTBIM U GecuBET-
HbIM 3epHOM. OnpegenuTe paccTosiHue Mexay reHamu.

PeweHue 3agay o HacnegoBaHUU, CLENMEeHHOM C NMOSIoM

1. Annenb W, onpegenstollas KpacHbIA LBET rnas naog0BON MyLL-
KU apo3odusibl, JOMUHUPYET Hag annesnb w, onpegenswouwlen 6enbin
LUBET rnas. ATu annenu pacnosioXeHbl B MOfoBbIX XpoMocomax. B onbite
CKpecTuUnu camky Apo3odusibl C KpacHbIMK rna3amm U camua ¢ 6ensimm
rnaszamu. Mpu ckpeLwmBaHUM Mexay CODOM MYXCKUX U XKEHCKUX PopMm,
Mosly4eHHbIX B MepBoM nokoneHuu F,, BO BTopoM nokoneHuu F, nony-
yeHo 300 ocoben apo3odusbl: a) CKOSIbKO 0COBen COCTaBNAKT U3 HUX
CaMKK, a CKOSibKO — camubl? 6) CKOMbKO camMuoB Apo30cunbl MMeroT
KpacHble rnasa, a CKonbko — 6enble?

2. l'eH h, obycnoBnunearwwn y YenoBeka reMmounmio, HaxogmuTcs
B X-xpomocome. B Gpake XeHLWuHbl, oTel KoTopon 6onen remodu-
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nven, Co 340pPOBbIM MYXYMHOW poaunucb 8 aeTen: a) CKOSIbKO AeTen
poannucb 340pPOBbIMU? B) CKOMBbKO cpean HUX 300POBbIX AEBOYEK;
B) CKONbKO MasibynkoB B0SbHbI remopunuen?

3. Kypbl nopoabl BMaHOOT MMeEKT cepebpnuctoe M 3010TUCTOE
onepeHune. Cepebpucrtoe onepeHne ABMNSAETCA AOMUHAHTHbIM
npu3HakoMm, a 30N0TUCTOe — peuleccuBHbIM. [pu ckpewmBaHnn Kyp
C cepebpuCTbiM OnepeHnem C netyxamum, MMeLLMMnN 30510TUCTOe
onepeHune, nonyydyeHo 30 UbINAAT: @) CKOMbKO M3 HUX COCTaBASAOT
KYpoukn? ©) CKOSMbKO FreHOTUMNOB MOSfly4eHO B MokorneHun F ? B)
CKOJTbKO UbIMAAT MMEKT 30/10TUCTOE OnepeHne? r) CKOMbKO METYLUKOB
Cc cepebpuctbiM onepeHuem? ) CKOSMbKO KypO4YeK C 30J5I0TUCTbIM
onepeHnem?

§ 59. UamMeHUMBOCTb H

M3meHeHne npmnsHakoB U CBOMCTB OpraHnM3MoB B nNpegeniax Buaa Ha-
3blBaeTCA M3MEHUYNBOCTLIO. Bbnarogaps UIsMeH4YMBOCTU yBENUYNBAETCS
pa3Hoobpasne BnaoB. MIBMEHYMBOCTb CUYMTAETCA UCTOYHUKOM Ans
€CTEeCTBEHHOIO M UCKYCCTBEHHOro oTbopa. MameHUMBOCTb ObiBaeT Ha-
crnegyemMon n HeHacregyemMmomn.

M3MeHUYMBOCTb, BO3HMKAIOLLYHO B OpraHM3aMax, MOXXHO noapasaenmtb
Ha cnegyloLwine BUAbI:

1) KoMBGUHaLUMOHHaAA n3mMeH4YnBaTb, NPOsBAAOLWASACA BCreacTeme
BO3HWKHOBEHNSA HOBbIX KOMOWHALUM FEHOB y NOCNeAyoLWwmx NOKOIEHNN
B pe3ynbraTe cBO6OAHOro CKpelunBaHMa poanuTENbCKUX OPraHM3MoB;

2) peKoMOMHOreHes, NposBASALWMACA BCeACTBUE KPOCCUHIoBEpa
MeXAay roMonorM4yHbIMM XpOMOCOMaMu B NpoLecce Menosa;

3) MyTaunmoHHasas M3MEHYMBOCTb, BO3HMKAKOLWaa BCneacTBme
N3MEHEHMNA CTPYKTYPbl FEHOB U XPOMOCOM,;

4) OHTOreHeTn4yeckass UI3SMEHYMBOCTb, MPOSABMSAKOLLAACA NPU U3Me-
HEHMM NPU3HAKOB OpPraHM3MOB B Mpouecce UX UHAMBUAOYATbHOMO
pasBUTUS;

5) deHoTMNn4eckas (MogmndukaLuMoHHas) U3MEHYNBOCTb, CBA3aHHas
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C U3MeHeHneM (PeHOTUNOB OpPraHM3MoB NPU HEU3MEHHOM reHoTune nog
BO3JencTBMEM (PaKkTOpPOB BHELIHEN cpepbl.

dPeHoTUNMYeckasa (MoancukaLMoHHasa) N3MEeHYMBOCTbL. Kaxkabin
OpraHu3M >XMBET U pa3BUBaETCA B onpeaeneHHbIX BHELHNX YCNOBUSAX,
ncnblTbiBasd Ha cebe aencTene akTopoB BHELLUHEN cpebl — KonedaHnn
Temnepartypbl, BI@QXXHOCTU, KONMYECTBa M KavyecTBa MNULLK, a Takxe
BCTynaeT BO B3aMMOOTHOLUEHUA C Apyrumun opraHunamamu. Bce atn
dakTopbl MOTyT U3MEHATb Mopdonorndyeckne n uU3nNonormdeckne
CBOMCTBa OpraHM3MoB, T.e. UX dpeHoTun. PaccMoTpumMm M3MEHYMBOCTb
NPU3HAKOB, BbI3BAHHYI OENCTBMEM BHELUHUX MO OTHOLUEHUIO K
opraHm3amy ycrnoBui cpepbl.

Ecnu y rumananckoro kponuka Ha crnvHe BbllwmnaTb 6enyto wepcTb
N NMOMECTUTb ero B XOnoj, Ha 3TOM MecCTe BblpacTeT YepHas LepCTb
(puic. 54). Ecnn YepHyto WepCcTb yaanuTb U HAanoOXUTb TEMMYO NOBA3KY,
onaTb BblpacTeT 6enag wepcTb. Npu BbipalwMBaHMm rmmananckoro Kpo-
nuvka npu Temnepartype 30 °C Bca wepcTb byaeT 6enas. Y notomcTea
OBYX Taknx B6ernbiX KPONMKOB, BblpaLLleHHOro B HOpMarsibHbIX YCITOBUSIX,
OyneT obblyHOE pacnpegeneHune nurmeHTa. [Npu HegocTaTke KOpma
NN KOPMITEHUN poauTernen CNMPTOHAChILLEHHbIM KOPMOM KporibyaTta
poaATCS HeOOHOLWEeHHbIMU 1 ByayT passBmBaTtbesa criabo. IameHeHus
NPU3HaKOB, Bbl3BaHHble OEeNCTBMEM (PaKTOPOB BHELUHEW cpefbl, He
HacneayTcs.

deHomunu4yeckKoe usMeHeHue OKpacku
wepcmu 2umasnalickoz2o KpoOJIuka nod
eJlusiHUeM pas3Jiu4HbIX memriepamyp
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OTmeTum ewe ogHY 0COBEHHOCTb U3MEHYMBOCTU, BbI3BAHHYIO
dakTopamn BHewHen cpefbl. JlIuctba notoca (puc. 55) n BogaHoro
opexa (puc. 56) nmerT pasHy opmMy B 3aBUCUMMOCTU OT TOrO,
Haxo4ATCA OHW NOA BOAOW UMM Ha NOBEPXHOCTM BOAbl: NOABOOHbIE
nMCcTbs NoToca y3Kkue, NnaHueToBUAHble, HAaABOAHble — BOPOH-
KoobpasHble; y BOOAHOIrO opexa NoaBOAHble NUCTbA NepbeBUAHbIE,
n3pesaHHble, a HaaBOAHbIE — KpYyrnble. TOYHO TakK ke noj AeCTBUEM
ynbTpacnoneToBbiX fyvyen y Bcex ngen (ecnm oHn He anbBbUHOCHI)
BO3HMKaET 3arap — HakonreHne B KoXe NMUrMeHTa MenaHuHa. Takum
obpas3om, noa BO3AeNCTBMEM ONpeaeneHHOoro aktopa BHELIHEN
cpelbl Kaxabll BUO OpraHn3MoB npeTeprneBaeT cneunduyeckme
N3MEHEHUS, KOTOpPblEe OQMHAKOBbI Yy BCEX NMpeacTaBuTenem gaHHOro

O6wuti sud
80051H020 \
nomoca

O6uwuti sud 800siHO20 opexa ////If"l\l
|

11-Buonorua 9
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BMaa. BmecTte ¢ TeM M3MEHYMBOCTb NMpU3HaKa nog BINSHUEM YCNOBWUI
BHeLlHen cpeabl He BbecnpeaenbHa. CTeneHb BapbMpOBaHUS NpuU3Haka
Unu npegenbl U3BMEHYMBOCTM Ha3bIBAOTCS HOPMOW peaKuuun.

LLlnpota HOopMbI peakumn obycrnoBfieHa reHOTUNoOM M 3aBUCUT OT
Ba>XHOCTM NMpPU3HaKa B XU3HeOEeATENbHOCTN OpraHn3amMa. Y3kas Hopma
peakuum CBOMCTBEHHA TaKMM BaXkHbIM MPU3HaKkam, Kak pa3amepbl Mo3ra
unn cepgua. B To e BpeMsi KONMYECTBO Xupa B OpraHMame mre-
KOMUTalLWmMX N3MEHSETCA B LUMPOKNX Npefenax (KMpHOCTb MOSoKa
3aBUCUT OT NOpPOAbl U reHoTMNna).

Y HacekoMoOoNbINAeMbIX PaCTEHUN LBETKU U3MEHAKTCHA OYEHb
penko, Toraa Kak pasmepbl IMCTbEB BECbMa U3MEHYUBBI.

3HaHne HOpM peakum mMmoanuKaunoHHON U3MEHYMBOCTU NMeEET
Ba)XHOE 3HayeHme B CENeKLMOHHOWN NpakTUKe npu co3gaHuu nones-
HbIX ONS YenoBeKa pacTEeHUN, XXUBOTHbIX U MUKPOOpraHm3amoB. Ha-
psay C BblBEAEHMEM HOBbIX BbICOKOMPOAYKTUBHLIX MOPO4 U COPTOB
B CEJIbCKOM XO35IMCTBE, 9TO CO34aeT BO3MOXHOCTU AJi9 BbICOKOI(-
(PEKTUBHOIO MCNOSIb30BaHUSA YXKe CYLLECTBYHOLMX MOPOLA XMBOTHbIX U
COpTOB pacTeHun. N3yyeHne 3akoHOMepHoCcTeEN MOANGPUKALUOHHOW
M3MEHYMBOCTU UrpaeT BaXkHYyO posib B MeguuuHe ans noggepxxaHus
opraHuM3amMa 4enoBeka B Npefenax HoOpMbl peakunm n ero pasBuTus.

Taknm obpasom, peHoTUnmnyeckasa (MogndunkaymMoHHas) UsMeH4n-
BOCTb XapakTepusyeTcsa cnegyowmmMmm CBOMCTBaAMMU:

1) HeHacnegyemocTb; 2) rpynnoBOK XapakTep U3MEHEHUN;

3) 3aBMCMMOCTb U3MEHEHUNN OT BIUSAHUA BHELLIHUX (PaKTOPOB;

4) o6ycrnoBfneHHOCTbL NpeaesioB U3BMEHYMBOCTU FTEHOTUTMOM.

OTO 03HAYaeT, YTO XOTHA HanpaBNEeHHOCTb N3MEHEHU OQNHAKOBA,
CTeneHb NPOSABNEHNS UBMEHEHUN Y Pa3HbIX OPraHN3MOB passfiMyHa.

UT0 Takoe N3amMeH4YnBOCTbL?

Kakne Bugbl NIaMeH4YNBOCTU Bbl 3HaeTe?

UT0 Takoe Hopma peakummn?

Ykaxunte csonctea eHOTUNNYECKON N3MEHUYNBOCTMU.

PON~
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§ 60. JTabopaTopHan paboTa 8.
MN3yyeHMe cTtaTUCTUYECKUX 3aKOHOMEPHOCTEN
MoaAn(PUKALMOHHON N3MEHUYMUBOCTH

Uenb. YrnybneHmne 3HaHUM y4dallmxcsad O HOpME peakuuu, rpaHuue
npucrnocobnsaemMocTn opraHn3mMoB; dOpPMUPOBaAHNE 3HAHWIA O cCTaTuUC-
TUYECKUX 3aKOHOMEPHOCTAX MOANMUKALNOHHON U3MEHYMBOCTU, O Bapua-
LMOHHOW M3MEHYUBOCTU MPU3HAKOB; NOSTyYEeHME BapuaLMOHHOro psiga
n obpasoBaHne KpPMBOW HOPMbI peakuuu OMbITHbIM NyTEM, 3akpenneHue
OCHOBHbIX NpaBun nabopaTopHon paboTbl; UIBMEHEHME NMPU3HAKOB Oopra-
HM3Ma noa BO3AenCTBMEM (PAKTOPOB BHELUHEN cpenbl; CTaTUCTUYECKNE
3aKOHOMEPHOCTU MOANMPUKALMOHHON U3MEHYNBOCTU; NPUYMHBI YacCTOThI
NPOMEXYTOYHbIX MPU3HAKOB B OpraHn3mMe.

O6GopynoBaHue (Ha kaxxgom ctone). Habop 6uonornyecknx o6LEKTOB:
cemeHa haconu, 6060Bble, KONOCbS MNWEHULbI, MMCTbS AOMNOHK, akauumn u
ap. B konnyectee He MeHee 100 kaXkabIM.

MeTtoaunyeckue pekoMmeHaaUMKU. YunTtenb cooOLLaeT KpaTkme cBeaeHus
O CTaTUCTUYECKNX 3aKOHOMEPHOCTAX MOANIUKALMOHHON N3MEHYMBOCTU, O
AEMOHCTPUPYEMbIX BMONOrM4yecknx oobekTax.

Mopspnok paboTbl.

1. YkasaHua yuutensa no uenu, 3agadye v nonyyvyaembiM BbiBOAAM
nabopatopHon paboThl.

2. MNMpoBegeHne paboThbl.

3. O6obwatowas 6ecega no ntoram naboparopHonm paboThl.

MHCTpYKTMBHaA KapTo4kKa:

a) pasnoXxuTe NIUCTbSA, cemeHa, 600bl 1 KONOCbs pacTeEHMIA B NOcnegoBa-
TEeNbHOCTM BO3pacTaHnsA UX ONNHbI;

0) namepbre OnnHY NUCTBEB, 3anULINTE NOMyYeHHbIe AaHHbIE B TETpaab.

B) HAYepTUTE Ha rpaduke BapmaLMOHHY KPpUBYH N3MEHUYNBOCTW.
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§ 61. MyTaumoHHan (reHoTUnnyeckas) VI3MeH‘-IVIBOCTbH

M3mMeH4YMBOCTb, CBA3aHHaA C U3MEHEHMEM reHoTuna opraHuama
N coxXpaHsowWwascs B pagy NOKONEHWNW, HasblBaeTCA HacneacTBEHHOW
(MyTauMoHHON) N3MEHYNBOCTbIO. IHOrAa 3TO KpyMHble 3aMeTHble
N3MEHEHUSA, HanpMmep, KOPOTKOHOINOCTb Yy OBELl, OTCYTCTBUE
onepeHua y Kyp (puc.57), pasgBoeHHble narnblbl Y KOLWeK, OTCYyTCTBUE
nurmeHTa (anbObmMHM3M), KopoTKkonanocTb (puc.58) n mMHoronanocTtb
(monuaakTnnus) (puc.59) y yenoseka.

Bcnencrteme BHe3anHbIX USMEHEHUW, CTOMKO NepefarLmnxcs
Nno HacrneacTBy, BO3HUKIIM HOBble NMPU3HAaKWU: KapriMKoBbIA pPOCT
OYLWNCTOro ropoLllka, pacTeHuUa ¢ MaxpoBbiMU LIBETKAMWU U MHOrMe
apyrve. Yauwe Bcero 910 Menkue, HO 3aMeTHble OTKINOHEHUs OT
HOpMbIl. HacnencTBeHHble U3MEHEHUA FEeHeTUYecKoro martepuana
HasbiBalOT MyTauusamu. MyTtaumm BO3HUKAKOT BCreACTBUE U3MEHEHUS
CTPYKTYpbl reHa urm XpoMoOCOM U cryXaT €AUHCTBEHHbIM NCTOYHUKOM
pa3Hoobpasus BHyTpM Buaa.

XapakTtep nposaBneHusa mytauumun. MyTtauumm 6biBaoT gOMU-
HaHTHBLIMU U peLeCcCUBHBIMWU. BOMbLUNMHCTBO UX SABMAKOTCH peLeCcCUBHbLIMA
N He NPOSIBNAOTCH Y reTepo3nroT. ATo 06CTOATENBCTBO OYEHb BaXXHO AN
CyLLLeCTBOBaHUS BMAA.

MyTaumn, Kak npaBuno, OKasblBalOTCA BpeOHbIMU, TakK Kak BHOCAT

Homunanmuas mymayusi —
omcymcmeue ornepeHusi Ha wee
| y nemyxa (A); HopmanbHbIl (1) u
MymaHmHbIU (2) ybinneHok (B)
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m Kopomkonanocmsb y 4yernoeeka:

A ¢ criesa — HopMmarsibHasi pyka, crijpasa — Kopomkonarnasi,
b ¢8U0 ¢ mbinibHOU CMOPOHbI ¢hanaHe nanbyes U Uux CrusHue

HapylweHUs B TOHKO cbBanaHCUMpOBaHHY CUCTEMY BMOXMMUYECKUX
npespaLlieHnin opraHmama. OpraHu3mbl C JOMUHAHTHbIMU MYyTaunsaMm
HEXN3HECNOCOOHbI B reTepo- N FOMO3UTOTHOM COCTOSAHUSAX N normbatoT
YK€ Ha paHHUX CTagusax MHAMBMAyarnbHOro passutus. MNpu nameHeHun
BHELWHEeN cpefbl HEKOTOpPblE MyTauuu, ObiBLUME paHee BpeaHbIMU,
MOryT OKa3blBaTb Morie3Hoe BO3gencTBMe Ha opraHusam. OpraHu3mbl
— HOCUTENW TakMx MyTauuin NosyyarT nNpeMmyLllecTBO B npoLlecce
ecTecTBeHHoro otbopa.

MposiBneHne mytaumn. Mytaumm moryT ObiTb reHepaTUBHbIMU N
comartmnyecknmu. Mytauum, BO3HUKLLME B NOSIOBbIX KIEeTKax, He BNUSAIOT
Ha NpU3HaKku JaHHOro OpraHn3amMa, a NPOoSABMATCS TOMNbKO B CreaytoLmx
nokorneHusix. Takne mytaumm Ha3blBaOT reHepaTUBHbLIMM.

Monudakmunus y
yesioeeka
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Ecnu B comatnyecknx kneTkax reHbl USMEHAITCS, TO Takme MyTaumm
NPOABNSAOTCA Y JAaHHOrO opraHu3ma v He HacrnegytTca NOTOMCTBOM
npv NonoBoM pa3MHoOXeHun. OgHako nNpu 6ecnonomM pasmMHOXEHUN,
€eCcrnn opraHn3mMm pasmMHOXaeTCHa U3 OQHOW KIETKM UM U3 rPpynnbl KIETOK,
B KOTOPbIX MPUCYTCTBYET U3MEHUBLUMNCA — MYTUPOBABLUNN TEH,
MyTauuu MOryT nepeaaBaTbCs NOTOMCTBY. TakMe MyTauuu HasblBatOTCA
COMaTUYeCKNMMU.

B pacteHneBoacTBe comMaTMyeckne Mytauumm LWNMPOKO UCMOMb3YHTCA
NPV CO34aHUMN HOBbIX COPTOB KYNbTYPHbIX PACTEHUN.

YpOoBHM BO3HUKHOBEeHUA MyTauumun. MyTauuum, cBsasaHHble C
N3MEHEHMEM UMM 3aMEeHOW OAHOMo0 WSIN HECKOJSIbKMX HYKNeoTUAOB B
npegenax OQHOro reHa, HasblBalOTCA F€HHbIMU, UMW TOYEYHbIMM,
MyTauuamm. OHU NMPUBHOCAT N3MEHEHUA B CTpoeHue 6enkoB, obycnos-
nuearwoLme NosiBfieHMe HOBOW MOCNeAoBaTeNbHOCTM aMUHOKUCHOT B
nonunenTUaHOW Lenu, a BMecTe C 9TUM U3MeHeHne yHKLNOHaNbHOMN
aKTUBHOCTU 6enKoBOM MONEKYIbI.

N3ameHeHns CTpyKTypbl XPOMOCOM Ha3biBalOT XPOMOCOMHbLIMU
MyTaumMaMu. Takme MyTauum BO3HUKAKOT BCNeACTBME yTpaTbl onpene-
NEeHHOro y4yacTka XpomMocoMbl. B oTgenbHbIX crny4dyaax oToenuB-
WMNCA y4aCTOK XPOMOCOMbI NPUCOEOUHSETCA K HETOMOJTOTMYHOMN
Xpomocome, obpasys HOBYH KOMOMHaUWUKO FEHOB, U3MEHSIOLLYIO
XapakTep ux B3aumogeuncTesud. B nepmog onnogoTBopeHus B 3urote,
obpasoBaBLWeENCA B pe3ynbrate CAUSHUS Takux rameT ¢ HopMarnbHOW
ransiongHoON rameTon, YMCII0 XPOMOCOM Ha OfHYy XpOMOcoMy GonbLue
NI MEeHbLLE MO CPaBHEHUIO C AMNMNOoUAHbIM HABOPOM, XapakTepHbIM ANnA
AaHHoro Bnaa. B Taknx cnyvaax HapyLleHue reHHoro 6anaHca npuBoauT
K HapyleHUsM B pas3BUTUKN opraHuama.

Y NpOCTEeNLLMNX XMUBOTHbIX N pacTeHNn YacTo HabnogaeTcsa yBenu-
YeHne 4Ymcrna XpomMoCOM, KpaTHoe rannomgHomy Habopy. Takoe
N3MeHeHNe XpOMOCOMHOro Habopa HasbiBaoT nonunnonamen. CteneHb
nonunnonaun GbiBaeT pasnUYHON. Y MPOCTENLLNX XUBOTHbIX YNCIO
XPOMOCOM MOXET yBENnMYMBaTbCA B HECKOMbKO COTEH pa3. fABneHue
noNUNNOUAUN WNPOKO pacnpoCTpaHeHo y BbICWKNX pacTeHun. C
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Leemku kanycmbli:

A ¢0urnnoudHsle;
5 YmempannoudHsble;
B {okmarnnoudHsble

yBenuyeHneM 4Ymcna XpomMoCcoM B KapuoTurne Bo3pacTaeT reHeTn4eckas
CTabunbHOCTb OpraHMaMa, yMeHbLlaeTCs ONacHOCTb CHWUXEHUs
XU3HEecCrnocobHOCTU Npu MyTaumsaX.

Monunnonaunsa nosblWaeT XU3HeCnoCcobHOCTb, NOAOBUTOCTb
n apyrue csomcrtBa opraHmamoB. OHa LWIMPOKO MCNoOnb3yeTcs B
pacTeHMeBOACTBE, TaK KakK UCKYCCTBEHHO MOSyYeHHble MonuniiounaHble
copTa OTNNYaTCHA BbICOKOW YPOXXanHOCTbIO (puc. 60).

CeouncTBa MmyTaumn. Mytaumum HacnegCTBEHHbI, €CNU OHU CTOWMKO
nepegarTcs 13 NokorneHus B nokoneHue. OgHa n Ta xe MyTauus MoxeT
BO3HMKATb Yy pasfnyHbIX OPraHn3MoB, OTHOCSALLMXCA K ogHoMY Buay. o
CBOEMY MPOSABIEHUID MyTauuu MOryT ObiTb NOME3HbIMU U BPEeOHbIMU,
HeuTpanbHbIMU, JOMUHAHTHBIMU N PELECCUBHBIMU.

OaHO 13 BaXHbIX CBONCTB NEHOB — CMNOCOBHOCTb K MyTUPOBaHUIO.
Brnepsble pe3koe MoBbILEHWE YacTOTbl HACNeOCTBEHHbLIX U3MEHEHUN
ObIfI0 NONYYEHO C MOMOLLbLID PEHTreHOBCKUX ny4den. [log BnusHuem
PEHTreHOBCKUX Jy4eln YMCIO BO3HMKAOLWMX MyTauni yaanoch NoBbICUTb
6onee yem B 150 pas. [NlOMUMO PEHTreHOBCKUX fyden n apyrux oopm
WOHN3UPYIOLLEN paguauuun, Mmytaumm MOryT BO3HWKaTb Nog BIIUAHUEM
XUMUNYECKMX BellecTB. DakTopbl, BO3AEWCTBYOLWME Ha npouecc obMmeHa
BeLlecTB, B YacTHOCTU Ha cuHTe3d [JHK, okasbiBaloT gencresme u Ha
MYTaLUWOHHbIN npoLecc.

MyTtauun, nony4yaemble NCKYCCTBEHHbLIM NyTEM, UMEIOT NMpaKkTUyeckoe
3HayeHune, Tak Kak OHM MOBbILIAKOT reHeTU4Yeckoe pasHoobpasne BHyTpU
BMZa 1 Nonynsaumm nu Tem cambiM CO3al0T BCNOMOraTernbHbIn Matepuan
ANS cenekuMoHepoB.
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Ha kakue Buabl genartcs myTaumm no xapaktepy nposiBneHus?

O6bscHUTE Ha OCHOBE NPMMEPOB MecTa NPOSABIEHNS MyTauun.
Ha kakue Buabl genartcs myTtaumm no ypoBHIO BO3HUKHOBEHNA?
YT0 HasblBalOT nonunnonanen?

N

§ 62. MeToabl N3yYeHNA reHeTUKN YerioBeka H

B nocnegHune rogbl MHTEpec K reHeTuke 4Yenoseka O0cobGeHHO
BO3pPOC B CBHA3M C €€ OrpOMHbIM MPakTUYEeCKUM 3HavyeHnem Ans
yenoseyecTBa. B HacToswee Bpema Gonee unm meHee nogpobHO
N3y4yeHo HacnepgoBaHue y 4vernoBeka okono 4000 HopmasnbHbIX U
NaTonorM4ecknx NpuU3HaKkoB. YCTaHOBMEHO CyllecTBOBaHUe BonesHen,
obycrnoBrieHHbIX HacneacTBeHHbIMUM akTopamu. lNMpaBunbHoe
pacno3HaBaHue 3TuX 3aboneBaHUn BaXXHO ONS UX NPOPUNAKTUKU U
neveHus. YkasaHHble ycrnexu ctany BO3MOXHbI Mocre Toro, Kak obinuv
pa3paboTaHbl METOAbI FEHETUYECKOro UCCIIeA0BaHNA YenoBeka.

MeToabl u3y4yeHUs HacneacTBEHHOCTU YenoBeKka. V3yyeHue
HacrneACTBEHHOCTU 4YenoBeKa npeacTaBrfiseT 3HauYuUTelNbHble
TpyaHOCTU. M3BECTHO, YTO MEeTOoAbl 3KCNepMMEHTaNIbHOW FeHEeTUKn
HENPUMEHMMBbI K YernoBeKy. YenoBek pa3aMHOXaeTca MeANneHHO U
0OCTaTOYHO NO34HO AocTuraeT 3peniocTu. Yncno geten B ogHOM
CEMbe OTHOCUTESIbHO HEBENUKO. AT obCcToATEeNnbCTBa 3aTPyAHAIOT
n3yyeHme HacrnegCcTBeHHOCTU yenoBeka. [1pu n3yyvyeHnn reHeTuku
YyerioBeka MUCMonb3yTCs B OCHOBHOM reHearnorndecknn, bnmsHeLosbIn,
LUMTOreHeTN4YeCKUm, BUOXMMNYECKUIA, NONYNALNOHHBIA U OHTOrEeHeTU4ecC-
KU MeToAbl MCCneaoBaHus.

OcTtaHoBMMCS KpaTKO Ha XxapakTepuUcTuKe 3TMX METOA0B.

NeHeanmormyeckum mMeTon COCTOUT B U3YYEHUU POLOCITIOBHOM
niogen (BoO3MOXXHO 6orbLiee Yncrno nokoneHun). Micnonb3ysa ero, MOXHO
onpegenuTb MHOrMe Npu3Haky 4verioBeka, B YaCTHOCTW, nepexon us
NMOKONEeHUs1 B MOKOSIeHNne HacneacTBeHHbIX 3aboneBaHnin. C NOMOLLbIO
reHearnorm4eckoro meToga ycTaHOBMNEeHO, YTO pa3BuUTMe CnoCcoBHOCTEN,
O4apeHHOCTN U ApYrux AOCTOMHCTB (Hanpumep, Mys3blkanbHas oga-
PEHHOCTb, MaremMaTniyeckne cnocobHocTn) obycrnoBneHo Hacneact-
BEHHbIMN baKkTopamMu.
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B nctopuun nsBecTHbl MHOrMe QUHACTUN N CEMENCTBA, NodapuBLLME
YerioBeYyecTBy Lienyo nresany TanaHTNMBbIX U3BEeCTHbIX Nogen. Cpeaun
HMX ocoboe MecTo 3aHMmMaeT AMHacTua TemypuaoB, B3pacTmBLUAS
BENUKNX rOCyAapCTBEHHbIX AeATenen, BoeHadallbHUKOB, YYEeHbIX,
nucartenen n noatos — Amupa Tumypa, Mupso Ynyrbeka, 3axvpmugamHa
Myxammaga babypa, Akbapluaxa n ap.

PasymeeTcs, nposiBfieHMe Tex UMM UHbIX FreHeTu4eckn obyc-
NOBMEHHbIX MCUXUYECKMX OCOBEHHOCTEN YernoBeKka, B HaCcTHOCTMH,
OJapeHHOCTU, onpeaenseTca counarnbHon cpeaon. feHeanornyeckum
MeTO4OM YCTaHOBIIeHa nepeaada no HacrneacTBy MHOMMX 3abonesaHnn
B PELECCMBHOM COCTOSAHUWU. OTO, B YaCTHOCTU, caxapHbin gnaber,
BpPOXAEHHas rnyxoTta, reMounmsa, HekoTopble opMbl LLIn3opeHnn
(Taxxenoe ncmxuyeckoe 3aboneBaHue). HacnegcTBeHHble 3aborne-
BaHUs, onpeaensemMble He PeLeCcCUBHbIMU, @ AOMUHAHTHBIMU FrEHaMK,
Hanpumep, bpaxmaakTunus, UM KOPOTKOMNANoCTb, Beaywiasa K crnenoTe
HacneacTBeHHada gereHepauusa poroBulbl, NPeapacnonoXeHHOCTb
K 3aboneBaHuo Tyb6epKyne3om, TakKe BbIAB/EHbl reHeasriormyecknum
MEeToL0M.

BnusHeuoBbIN MeTOA 3aKSOYaETCA B U3YyYEHUN pPas3BUTUS NPU3-
HakoB y GnusHeuoB. bnusHeubl 9BNAIOTCA YyAOOHLIM BMONOrMYecKUm
O0B0bEeKTOM ANdA U3yYeHUs BIUSHUS FreHoTUNna U YCIOBUN BHELUHEN
cpedbl Ha HacnegoBaHMe NMPU3HaKoB M pasBuTue. M3BeCTHO, 4YTo Y
yenoBeka OnM3HeLUbl ObiBalOT ABYX KaTeropmn. B HEKOTOpbLIX criyyasax
onfo40TBOPSAETCA HE 0AHa ANUeKNeTKa, a ABe (B peaKnx crnyvasax Tpu
N gaxe yetbipe).

Mpu3Haku
OOMUWHaHTHbIE peueccuBHblIe

KyapsiBele Bonochl (y reteposuroT | [lMpamble
BOJSTHUCTbIE)

PaHHee BbinageHmne Bonoc Hopma

He pbixue Bonockl Pbpkne Bonochl

Kapwve rnasa lony6ble nnu cepele rmasa
BecHyLlKun OTcyTCTBUE BECHYLLEK
KapnukoBocTb HopmarnbHbI pocT

MonunpakTunus (NUWHWE nanbubl) Yucno nanbLeB B HOpMe
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bnunsHeubl pasBnBarTCA U3 OOHOW U U3 pas3HbIX SNLEKIETOK.
BnusHeubl, pasBmBlIMECS U3 OOHOWN ANULEKNETKN, 0O6bIMHO OOHOrO
nona v yamBUTENbHO MOXOXW APYr Ha Apyra. OTO MOHATHO, TakK Kak
OHM obnagarT OAUHAKOBLIM FEHOTUMNOM, a pPas3finyns Mexay HUMU
obycnoBneHbl BIMSHUEM Cpeabl.

BrnnsHeubl, pasBmBLUMECA M3 PaA3HbIX ANLEKNETOK, MOTyT ObITb
pPa3HOro Ui OOHOro Mnona, OHW MOXOXM APYr Ha Apyra Kak OOblYHble
OpaTtba 1 cecTpbl.

LinToreHeTnyeckmm meTtopn 3a nocnepgHue roabl npunobpen
6onbwoe 3HavyeHne. OH gaeT MHOrNO LEHHOro martepuana Ans
NOHUMAHNA NPUYNH HacNeacTBEHHbIX 3aboneBaHMn YenoBeka.
C reHeTn4ecKkom TOYKM 3peHnsa HacneacTBeHHble 3aboneBaHus
npeacTaBnsaT cobon MyTaummn, 60MbLUMHCTBO U3 KOTOPbIX PELIECCUBHDI.
OTOT MeTo4 faeT BO3MOXHOCTb U3yYeHUS BUOAMMbIX U3MEHEHUN B
XPOMOCOMHOM Habope YenoBeka.

CyulecTByeT Takaa Kateropuss XpOMOCOMHbIX MyTauun, KOTOpble
BbIpaXkaloTCs B BUANUMbIX USMEHEHUAX CTPYKTYPbl UITM YMCria XPOMOCOM.
Y yenoeka Takme mytauum onpeaenstoTca LMTOreHETUHECKUM METOLOM.
B nocnegHue rogbl pa3paboTaHbl HOBblE METOAbI, MO3BONSAOLLNE NErko U
ObICTPO U3YyUNTb XPOMOCOMHBIN Habop NOBOro YyernoBeka, He MPUYNHSS
emy Hukakoro Bpeaa. CylHOCTb X COCTOUT B TOM, YTO JIENKOLMTLI KPOBU
nomMmeLlaroT B 0CcObyo nuTatenbHyto cpeay npu temnepatype 37 °C, B
KOTOpOM OHM Aenatcs. M3 HUX npurotaBnmuBatoT npenaparbl, Ha KOTOPbIX
BUAHbI YNCIIO U CTPOEHME XPOMOCOM. HeaaBHO paspaboTtaHbl MeToabl
OKpacKu XpPOMOCOM 4enoBeka OCcobbIMU KpacUTeNsiMu, YTO NO3BONSET
HE TOSIbKO MOACYMTLIBATb KOSIMYECTBO XPOMOCOM, HO U n3dy4yatb bonee
TOHKME U3MEHEHUS B CTPYKTYpE OTAENbHbIX XPOMOCOM.

MonekynspHo-reHeTnyeckun meton. C nomoLLbo 3TOro metoda
n3yyaeTcs reHeTuveckasa nHpopmaumua, xpaHawascs B monekyne OJHK,
KOTOpasi CoCcTaBfisieT reHoM 4eroBeka, To eCTb UCCNeayTCca CTPYKTypa
N (PyHKLMN reHOoB.

Buoxnmnyeckun merton. Habnwgaemble y yenoseka MHoOrue
naTosiorMyeckne CoOCTOAHUS 00YCMNOBIEHbI Pa3NIMYHBbIMU HaPYLLUEHUSMMN
HOpManbHOro xoga obmeHa BewecTB. TN HapyLUIEHNA MOXHO BbISIBUTb
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COOTBETCTBYHOLLMMN BUOXUMUYECKUMU MeTogaMn. C NOMOLLLbIO JaHHOIO
MeToda M3y4yaloTcs MpuYMHbl caxapHoro gvabeta. OTo 3aboneBaHue
CBSI3aHO C HapylLUeHMeM HopMaribHOW OeATerNbHOCTM MOMAXKeNyaAo4YHON
Xenesbl, KOTOpas He BbIAENSAET B KPOBb HEOOXOOMMOE KONMMYECTBO
ropMoHa MHcynuHa. B pesynbraTe coaep)xaHue caxapa B KpPOBU
MOBbILLAETCA U NPOUCXoOAT rnyGokne HapylleHust obmeHa BelecTB B
opraHuame 4eroBeka.

OxapakTepusynTe reHeanorm4eckmi meTog.

B yem cocTouT cyLHOCTb GNM3HeLIoBOro metoaa?
OxapakTepusynTte LUMTOreHETUYECKNIN METOA.

YTO n3yyaercs ¢ NOMOLLbI BUOXMMMYECKOro MeToaa?

o b=

§

3. HacneacTtBeHHble 6one3Hn y YenoBeka H
4 A w— 4

leHeTnka npuobpeTaeT BCce Gosnbllee 3Ha4YeHUe ONna MeauLMHbI.
OTKNOHEeHNA OT HOpMbl N 3aboneBaHns obycrnoBreHbl reHoTunomMm. B
yenoBeyeckon nonynsumn BbisiBNeHO 6onee 2000 HacneacTBEHHbIX
3aboneBaHnin, KOTOpbIE NepenarTcs U3 MNOKONEHUA B MOKOMNEHUE.
N3yyeHnem HacnencTBeHHbIX 3aboneBaHU YenoBeka 3aHMMaeTcs
MeguunHckas reHetuka. lNepea meguUMHCKOW FEHETUKOM CTOAT
criegyolne BaXkHenwme 3agadn.

1. BblsCHeHME MPUYNH BO3HUKHOBEHUS Yy nogen mytauun. K
4yucny aktopoB, oOycnoBnMBaOLWMUX UX NOSABEHUE, OTHOCATCS
paguoakTUBHOE M3ry4YeHMe, oKasbiBalollee oTpuuaTenbHoe BrnsHUe
Ha HacneacTBEHOCTb YenoBeKa, pasfnyHble XMMUYECKME MyTareHHble
BeleCTBa, HapKOTUYECKMEe BELLECTBa, TakMe Kak Onuym, rawiul,
CNUPTHLIE HANUTKW.

2. CosgaHne mMetogoB NpoUakTUKA U NeYeHUsa HacnenCcTBEeHHbIX
3aboneBaHn.

C uenblo BbIABNEHUA U NEYEHUSI HAcneacTBEHHbIX 3aboneBaHumn
MeOULMHCKOW reHETUKOW pa3paboTaHbl CKOPOCTHbIE UMMYHOMNOMMYECKUN,
OMOXMUNYECKMI, LNTOTEHETUYECKUA U apyrme metoabl. HangeHbl nytu
neyeHns PeHUNKeToHypumn, paxmTa, nonmomMmennTa ¢ MCNofb3oBaHNEM
pasnu4HbIX NpenapaTos.
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B nocnenHee BpeMs 3Ha4yeHne MEAULIMHCKON reHETUKM BO3pacTaeT B
CBSA3UN C PE3KUM yXy[LUEHNEM IKONOrM4eckomn cpeabl U oTpuLaTenbHbIM
BITMSAHUEM Ha BCE OpraHm3Mbl, B TOM YUCII€ Ha OpraHM3M 4YerioBeKa,
PU3NKO-XUMUYECKNX MYyTareHHbIX hpakTopoB, o6ycnoBnuBatoLLmX
yBenuyeHne HacrnencTBeHHbIX 3aboneBaHunin.

HacnencteeHHble 3aboneBaHus YCIIOBHO NOApa3genstoTca Ha ABe
rpynmnbl: reHHbIE N XPOMOCOMHbIE.

FeHHble Gone3Hn NPosBNAKTCA B AOMUHAHTHOM U PELIECCMBHOM
COCTOSAHMAX. [JOMMHAHTHbIE TeHHble BONe3HN YeTKO MPOABMAIOTCSA B
deHoTune. HacnencrteeHHble 60Ne3HN, BO3HMKAKOLWIME Yy YenoBeka
B pe3ynbTate MyTauWOHHbIX U3MEHEHUN OTAEeNbHbIX HOPpManbHbIX
reHOB, XOpPOLWO M3y4vyeHbl. K yncny reHHbix 6onesHen, BbI3BaHHbIX
MyTauUaAMM FEHOB, PacCMOfIOXEeHHbIX B ayTocoMax (He B MOJIOBbIX
XpOMOCOMaXx) YerioBeKka 1 nepenatoLLmnxcs U3 NoKoNeHMs B MOKOSIEHNE B
AOMWHAHTHOM COCTOSIHUWN, MOXXHO OTHECTU CUHAOAKTUINIO — cpacTaHue
nanbLeB, NONUAAKTUNNID — obpasoBaHne OOMNOMHUTENbHbIX NanbLeB,
MUKpoLedannio — HeeCTeCTBEHHO BoMbLLIOE NNLO U OYEHb MarieHbKast
ronosa. NepeyncrneHHbie reHHble 6one3Hn HacneayrTcs B AOMUHAHTHOM
COCTOSIHUW U BbISIBIISAKOTCS OTHOCUTENBLHO Nerko. 3To JaeT BO3MOXHOCTb
CBOEBPEMEHHOIO NPOBeAEeHNS NieyebHbIX MeponpusaTun. PeueccrnBHble
reHHble 60ne3Hn He NpPosBNAKTCA B (OeHOTUNE B reTepOo3nUroTHOM COC-
TosiHun. eH, obycnoenueatoLmii 60nesHb, OCTaeTCcs B CKpbITOM Ge3pes-
TEeNnbHOM COCTOSIHUK, U Bone3Hb He pa3BuBaeTcs. Ho korga peueccuBHbIN
reH CKpbITO COXpPaHAETCS B reHOTMMNe YenoBeka B reTepo3nroTHOM COC-
TOSIHAW Ny €ro NOTOMKOB MEpPexoguT B rOMO3UIOTHOE COCTOSIHME, OH
CTaHOBUTCS MPUYMHON NOABNEHUSI reHHOM bonesHn. B kadecTse npumepa
reHHbIX ©60one3Hen MOXHO NPUBECTU (PEHUNKETOHYPUID, anbOUHU3M,
remocpununio, ganstoHn3mM. PeHnNKETOHypus BCTpedaeTcs y 0gHOro u3
10 000 HoBOpOXAeHHbIX. B crnyyasx, korga oTCyTCTBYeT CBOEBPEMEHHas
N TOYHas AnarHocTuka 3aboneBaHusi U U3 NMUTaHUA HOBOPOXKAEHHOIO
He MCKIMNIYEeH peHunanaHuH, HapylwaeTtcsa opMupoBaHme mosra u
pa3BuBaeTcsa Mukpouedanus, NosiBNAKTCA Npu3Hakm cnaboymus.
3aboneBaHne anbbuHM3M BO3HUKaET B pe3ynbTaTe nepexoja
peLecCUBHbIX TeHOB B FTOMO3UTOTHOE COCTOsiHME. JOTa 60sie3Hb
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BcTpevaeTtcs y ogHoro n3 10 000 wnun y ogHoro na 200 000 yenosek.
bone3Hb xapakTepusyetca OTCYyTCTBMEM MUIMeHTa B Koxe, 6enbim
LBETOM BOS1OC, MOHWXEHHOW 3pUTESNTIbHON CNOCOBHOCTLIO, NOBLILLIEHHON
BOCMPUUMYMBOCTBIO K COMHEYHbIM nydam. femodomnnusa v gansTOHU3M
nepegarTcs No HacrneacTsy B CLUENSIEHHOM C NOMOBOU X-XPOMOCOMOM
COCTOSAHUMN.

XpomMocoMHble 6one3Hu. icnonb3oBaHne B MEAULMHCKON reHeTUKE
LMTOreHeTUYEeCKoro Metoaa rno3BosinII0 YCTAaHOBUTb Hannyne MHOrmx
HacneacTBeHHbIX 3aboneBaHnn, CBA3aHHbIX C U3MEHEHNEM Yucna u
CTPOEHNA XpOMOCOM. PaccmMoTpmm HEKOTOpPbIE XPOMOCOMHbIE 6onesHu,
BO3HUKaloLLMe B pesyrbrate n3MeHeHns (yBernmyeHus Unu yMeHbLUeHUs)
yucna oTAenbHbIX NapHbIX — FOMOJSIOTMYHBIX XPOMOCOM B KapuoTtune
yenoBeka. HacnegcrtBeHHble 60Me3HN, Bbi3BaHHble M3MEHEHUEM
yucna ayTocoM, HacneayrTCcs B COCTOAHUN, He CLUENnSIEHHOM C MOSIoM.
B kayecTBe npumepa XpOMOCOMHbIX BOMe3Hen MOXHO MPUBECTHU
cuHgpom [ayHa. lNMpuymHon aton BonesHn ABNAeTCS yBenmyeHue
21 napbl rOMOMNOrMYHbIX XPOMOCOM Ha OAHY BO BpeMs OefleHUus, B
pes3ynbrate oMNongHbln HAbop XPOMOCOM Yy BONbLHOro paBeH He 46,
a 47 xpomocomaM. CuHgpom [layHa BCTpeYyaeTCcs KaK Y MY>X4YUH, TaK y
XeHWwmH. OCHOBHble NpuU3Haku 3aboneBaHnss — HenponopUMoHarbHO
ManeHbKkasa rofiosa, NNoOckoe nuuo, MalneHbkMe rnasa, 6nmsko
pacnonoXxeHHble Apyr K apyry. POT nonyoTKkpbITbin, YMCTBEHHbIE
CNOCOBOHOCTUN CHUXEHbI, 60SIbHble 00bIMHO BeCnNoaHbI, XXUBYT HEAOSIO.
MpuunHon poxaeHus geten ¢ cnHgpomom [layHa aBnsietca Bo3pacT
MaTtepu (cBbilwe 35-40 ner).

K yncny Gones3Hen, BbI3BaHHbIX USMEHEHUEM 4YUCIia MNOSOBbIX
XPOMOCOM, MOXHO OTHecTn cuHgpoMm KnanHdenbrepa n CUH-
Apom LlepeweBckoro-TepHepa. CuHgpom KnanHdenbtepa
BCTpeYaeTCHa TOMbKO Y MYX4UH. Y nogen ¢ Takum 3aboneBaHnem
YNCNO NOJIOBbIX XPOMOCOM MOXeT 6biTb XXY, 3a cyeT yero gunno-
MOHbIN HABop XpoMocoM paBeH He 46, a 47. OBbIYHO PYKM U HOMN
OO0NbHbIX 3HAYNTENBHO YANMMHEHbI, NMIeYn yxe Tasa, CTpoeHue
cKerieTa CXOXe CO CKeneToM XeHWMWHbl. HapyuwaeTca passutue



| 174 | OCHOBHBIE MOHATUA TEHETUKIN | PASOEN VI

nonosBbIx ernea. C HacTynneHnemMm nepuoga nosioBoro co3peBaHust
HabnogalTCcs NPU3HAKNM YMCTBEHHOW OTCTaNnoCTu.

bone3Hb ¢ reHoTMNomMm XXY BCTpedaeTcs B cpeHeEM Yy OOHOro un3
500 geten. CuHgpom LepelueBckoro-TepHepa BCTpeYaeTCs y XKEeHLMH.
Yncno NonoBbIX XPOMOCOM Y HUX YMEHbLUAETCA Ha O4HY U CTaHOBUTCS
X0. B pesynbrate gunnongHoln HA6o0P XPOMOCOM Y BOMNbHbIX KEHLLWH
paBeH He 46, a 45. Y Takux XeHLWNH O4YeHb ManeHbKUnN pPOCT,
HeOopa3BUTbIE SSMYHMKW, BTOPUYHbIE NMOSIOBbIE NPU3HAKN NPOSIBAAIOTCA
KpanHe cnabo. CuHgpom LepeweBckoro-TepHepa BcTpevaeTcs B
cpeaHem y ogHon 13 5000 HOBOPOXAEHHbIX AeBOYEK.

Mepauko-reHeTU4YECKUE KOHCYNbTauuu. B megmnumMHCKon reHeTuke
OonblIoe 3HAa4YEeHNE UMEET BbISIBIIEHNE HOCUTENEWN rEHOB B reTepo-
3UrOTHOM COCTOSIHUM, TaK Kak OHM MOTYT CTaTb NPUYNHON NOSABNEHUS
reHHon 6onesHn y NOTOMKOB BCNeACTBME Nepexoga Taknx reHoB B
roMO3UroTHoe coctosiHne. MHorne monogbie noan, XoTs U n3yyanu B
LLIKOJSIE OCHOBbI FrE€HETUKN, Npu BCTyNneHnn B 6pak He 3agyMbiBatoTCA
Hag TeM, YTO HEKOTOpble DOMEe3HU MMEIDT HAcNeaCTBEHHYO Npupoay.
B HacToflwee BpemMs co3gaHbl cneyunanbHble MeguKo-reHeTu4eckmne
KOHCynbTaumm n NpoBoasaTca paboTbl MO NpeaoCcTaBNeHU0 MOSIOAbIM
nasMm, peLumBLLIMM BCTYNUTb B 6pak, cBeaeHun ob oxxngaeMmom cocTto-
SAHMN 300P0BbSA UX Byaywmx aeten. Ha HacnenCcTBEHHOCTb YEroBeEKa,
Ha pa3BUTUE FMEHETUYECKMX NPU3HAKOB M CBOMCTB OKa3blBalOT OYEHb
HebnaronpusiTHoe BINSIHNE CMNPTHbIE HANUTKN U Takne HapKOTUYEeCKne
BeLLeCcTBa, Kak OnuyMm, Mak, rawvii v ap.

B uem cocToaT 3agayn MeauLMHCKOW reHeTUKN?

B uem 3akntoyaroTca NpuUnHbl XPOMOCOMHbIX 6onesHen yenoseka?
B yem npununHbl cuHgpoma JayHa?

Ob6bscHUTE NpMYnHbI cnHagpoma KnanHdensrepa.

Ykaxunte npmsHakm cuHgpoma LLlepelwieBckoro-TepHepa.
MNpuBeanTe npuMepbl reHHbIX 6onesHen y YenoBeka.

o O B =



OCHOBbI CEJIEKUMUA

@) OcHoBbI cenekumm un
GuoTtexHonorum

fnasaVilll ocHOBbLI CENEKUMM M BUOTEXHONO MK

TepmuH “cenekuuns” (ot nat. “selectio”) o3HayaeT “oT60op”. OCHOBHON
3agayen cenekuum siBrsieTcs co3gaHne HOBbIX COPTOB pacTeHU, Nopog,
XMBOTHbIX, LUTAMMOB MUKPOOPraHM3MOB, Yiy4lUEHNE CYLLECTBYHLLNX
COpPTOB, NOPOA U LUTAaMMOB.

§ 64. LUeHTpbl MHOrooG6pa3nsa U NPOUCXOXAEHUSA
KYNbTYPHbIX pacTeHUM F

eHodOHA CyLLEeCTBYOLWMX MOPOA KUBOTHbBIX UM COPTOB KymnbTyp-
HbIX pacTeHWN, eCTeCTBEHHO, MeHee pa3HoobpaseH Mno cCpaBHEHUIO C
reHogOHAOM UCXOOHbIX AVKNX BUAOB. [103TOMYy ycnex cenekuMoHHON
paboTbl 3aBUCUT rmMaBHbIM 0Bpa3oM OT reHeTu4eckoro pasHoobpasus
NCXOOHbIX FPYMN pacTeHU unm XnBoTHbIX. [1pn BbIBEAEHUN HOBbLIX CO-
pPTOB pacTeHun U NOPO XUBOTHbLIX OYEHb BaXXHbl MOVCKN U BbIABIIEHNE
NOMnesHbIX NPU3HAKOB y AnkMX coopMm. Onsa naydeHna mHoroobpasnsa u
reorpapmyeckoro pacnpoCcTpaHeHUs KySbTYPHbIX pPacTEHUN BENUKUN
POCCUNCKUIN YyYEeHbIN-TeHeTuK 1 cenekunoHep H.M.Basnnos opraHuso-
Ban B 1920-1940 rr. pag skcnegmuumn Ha Tepputopumn Poccnmn n MHormx
3apybexHbix cTpaH. B pesynbrtaTte aTuMX akcnegumuun 6binv nsydveHsbl
MUPOBbIE pacTUTErbHbIE PecypcChl U cobpaHa 3HaYUTENbHAs KONMekuns
ANa ceMeHOBOACTBa, KOTopasi BnocneacTeum Obina ncnosib3oBaHa ansg
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cenekunoHHon paboTtbl. OCHOBbLIBAsAiCb Ha peaynbTraTax akcneauuumin,
H.N.BaBunos caenan UCKMIOYNUTENbHO BaXHble ANs Teopumn cenekuumm
0606weHnsa. OH Bblgenus ceMb LEHTPOB NPOUCXOXKOEHUA KYNbTYPHbIX
pacTeHUK, pacnpocTpaHeHHbIX NO BCEMY MUPY.

1. OXKHOa3naTCKNN Tponn4yecknm UeHTp. K HeMy OTHOCATCS
Tponukn Nugnun, NMHpo-Kntan, KOxHbih Kutan, KOro-BoctouHas Asus
(poanHa 50 % KynbTYpHbIX pacTeHun, B TOM 4YuUClie puca, caxapHOoro
TPOCTHMKA N OBOLLHbIX KYNbTYp).

2. BocTtouyHoa3unarckum ueHtp. OH BknoyaeT LleHTpanbHbIM 1
BocTtouHbin Kutan, AnoHuto, octpoB TanBaHb, Kopeto (poamHa 6onee
20 % KynbTYpHbIX pacTeHU, B YaCTHOCTU, COU, Npoca).

3. lOro-3anagHoa3sunatckum ueHTp BkoyaetT Manyto Asuto, Cpea-
Hioto Asuto, WpaH, AdranuctaH, CeBepo-3anagHyto MHavo (poanHa
14 % KynbTypHbIX pacTeHWN, B YaCTHOCTU, MNLeHULbl, oBca, 6060BbIX
KynbTyp, JibHa, MOPKOBU U Ap.).

4. CpeAnN3eMHOMOPCKUN UEHTP, Kyada BXOAAT BCe cpeamnsem-
HOMOpcKkue cTpaHbl (poanHa 11 % KynbTypHbIX pacTeHWW, KanycThl,
CaxapHOW CBeKIbl, KrieBepa u ap.).

5. AbuccuHckumn (dduonusa) LeHTp, ABMAIOLWNNCA OpEeBHENLLNM
ovarom KynbTypbl 3emnegenus (poguHa copro, siMmeHsi, 6aHaHoB,
OVKOro HyTa, KodbenHoro gepesa).

6. LleHTpanbHoamMepukaHCKuUn UeHTp. K Hemy oTHocuTcs KOxHas
Mekcuka (poguHa TbhIKBbl, ddaconu, KyKypy3bl, nepua, XmnondyaTHuka,
JepeBa Kakao).

7. lOxxHoaMepuKkaHCKuUM (AHAbI) LEeHTP, BKIKOYAKLWWUA YacTb
panoHoB AHACKOro ropHoro xpebTta Ha 3anagHom nobepexbe HOXKHOM
AMepukun (poanHa kaptTodens, aHaHacoB, Tabaka).

B HacTosulee BpeMsi HacuuTbiBaeTca 12 LEHTPOB NMPOUCXOXKAEHUS
KYNbTYPHbIX pacTeHUN.

3HauuTenbHasa YacTb KONMEKUMn, OTHOCALWAACA K CyBTponmMyecknm
pacTeHusM, OO0 CerogHsLWHero gHa xpaHutca B MIHCTUTYTe pacTe-
HMeBoAcTBa Y3beknctaHa u ncnonb3yeTca ANs co3gaHUSA HOBbIX
COpPTOB pacTeHUN.
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Konnekuus, kotopaa xpaHutca B Poccuun, Bkniw4yaet 6onee
320 000 ob6pasuyos, oTHocAwmxca Kk 1041 Buay pacteHmn. K Hum
OTHOCATCA AMKUE BUAbI, COPOANYN KYNbTYPHbLIX pacTEHUN, CTapble
MecTHble copTa. 13 mmpoBoro reHooHaa ydyeHble BblIOENSAT
reHeTU4YeCKMe UCTOYHUKU XO3ANCTBEHHO LIEHHbIX NMPU3HAKOB: ypoO-
>)KaMHOCTU, CKOPOCMENOCTU, YCTONYMBOCTU K DOnesHam mn Bpeau-
Tensm, 3acyXoyCTOMYMBOCTU N YCTOMYNUBOCTU K APYrMM HEraTUBHbLIM
Bo3gencTBusaM. CoBpeMeHHbIe reHeTU4YecKne MeToabl JatoT BO3MOXK-
HOCTb A0OMBaTLCA B CeNekunmnm pacTeHUN OYEHb KPYMHbIX YCMEXOB.
Tak, ncnosib3oBaHME LEHHbIX FEHOB OMKOro XsronyaTHUKa no3Bosimiio
co3faTb COpT XJflonyaTHUKa «TallKeHT», KOTOPbIA B CBOE BPEMS CYU-
Tasca camMmbiM NyYLWMM BUSTTOYCTONYNBBLIM COPTOM.

1. | YTO 9BNAETCA OCHOBHOW 3aayen cenekunm?
2. | HasoBuTe LEHTPLI NPONCXOXOEHUS KYNbLTYPHbIX PACTEHUN.
3. | PoguvHon kakmx pacteHun siendetca tOro-3anagHoasnaTtckum

LEeHTP?
4. K KakoMy LIeHTpY NPOUCXOXOEHUA PaCTEHUN OTHOCUTCS Y306eKuc-
TaH?
§ 65. Cenekuma pacteHUN U XXUBOTHbIX H
= =

OcHoBHasi 3ajada cenekumm — cosgaHue BbICOKOMPOAYKTUBHbIX
NOpPOA XXMBOTHbIX, COPTOB PaCTEHUI U LWTAaMMOB MUKPOOPraHM3MOB,
Hauny4yWwmnM obGpas3om yaooBMETBOPSOWMX MULLIEBLIE, 3CTETUYECKNE U
TexHu4yeckme noTpebHocTn yenoseka. NMopogon unmM copTom (YnMCTomn
NMHWEN) Ha3blBalOT NONYNSALNI0 OPraHN3MOB, UCKYCCTBEHHO CO3[AaHHYH0
4YernoBeKOM, KOTopas XapaKTepuayeTcs NMOCTOSAHCTBOM M LieHHbIMU
GMONOrMYEeCcKNMM U XO3SIUCTBEHHBIMU MpU3HaAKaMn, nepenarLmmMmcs
N3 NokorneHus B nokoneHue. Kaxgon nopoge u copTy CBOMCTBEHHA
npucywas emy Hopma peakuun. Hanpumep, Kypbl nopoabl Genbii
NErrOpPH OTNMYATCS BbICOKOW SINLEHOCKOCTLIO. [pn yryyLleHn ycroBui
coAep)kaHusi U1 KOPMITEHUSI UX SANLIEHOCKOCTb BO3pacTaeT, a macca

12-buonorna 9
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NPakTU4YeCKN He uamMeHseTcsa. deHoTun (B TOM Yucre NpoayKTUBHOCTD)
Hanbornee NOMHO NPOSBASAETCH Mpu onpeaerneHHbIX YCNoBUaX, No3To-
My On9 PanioHOB C PasfNUYHbIMW KNMMaTUYECKMMWN YCNOBUSIMU, arpo-
TEXHUYECKUMU NpueMamm U MeTogamMu yrnpasfieHUs OOSKHbl ObiTb
CcOo3aHbl COOTBETCTBYOLLME NOPOAbl Unn copTa.

OcHoBHble MeTOoAbl cenekunm — aTo oTéop M rmMbpuansauus.
MpakTukytoTca aBe dpopmbl 0T6GOpa — MacCoBbIN U MHAMBUOYANbHbBIN.
B pacteHneBoacTBE MO OTHOLLUEHUID K MepeKkpeCTHOOMbINAWMMCSA
pacTeHnaAM Hepeako NMpuUMeHsieTcss MeTo maccoBoro otbopa. lMNpu
Takom oTbope B NOCEBE COXPAHAIOT TOMbKO pacTeHusi ¢ HeobxoanMbiMum
kadyectBamu. Npu noceBe cemsiH B cnegyloLwemM rogy CHoBa OTOMpatloT
pacteHusa ¢ onpefeneHHbiMy npusHakamu. CopT, NOAYyYEHHbIN 3TUM
MEeTOAOM, He SIBNSAETCHA reHeTU4YeCKn OOHOPOAHbLIM, MNO03TOMy OT6Op
crnegyeT BpeMs OT BPEMEHU NOBTOPSATh.

Mpn nHgneugyanbHomMm oTtbope B
nocese BbIAENAT OTAENbHbIE pac-
TEHUS C UEeHHbIMU NpU3HakamMu u oT
HUX nony4yatlT noTomMcTBO. lyTem
nHOnBMAyanbHOro otbopa BbiAENAT
YUCTbl€ NIMHUWN — FPYNMbl FEHETUYECKMN
ogHOopoAHbIX opraHmamoB. C no-
Mowblo MeToga oTtbopa yganochb
BbIBECTU MHOIME LEeHHble copTa Kyfb-
TYPHbIX pacTeHun (puc. 61).

B HacTosLWwee Bpema npu co3gaHuu
HOBbIX COPTOB pacTEHUN N pacLLUMpeHnn
npenenoB N3MeH4YNBOCTU UCMOMb3YIOT-
cq cnegyowme metoabl: rmbpuansaums,
MCKYCCTBEHHbIN MyTareHes, akcnepu- | HuskocmebenbHeili copm

MeHTallbHaA nonuniaonamna m reHHasd fUeHuub! ¢ yny weHHbIMU
A Kadyecmeamu KilielKO8UHbI

NHXXeHepu. (cnpaea) u ucxodHmIli copm

Mmopuausauma. B cenekumn mnc- | (crneea)
NONb3yIOTCSA PasnuyHbie cnocobbl rmb6- { Puc. 61. |
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punamsaunn. 3To — BHYTpuBMAoBas rmbpuausauuns, rmbpungmsaumnsa
reorpadounyeckn otaaneHHblx opm, rmbpnansaumns reHeTn4eckn otaa-
neHHbIX dopMm. B cenekuymmn Hanbonee LWIMPOKO NCNOSb3YEeTCA BHYTPU-
BMnagoBas rmbpuamnsauus. Npm 9ToM cKpelumBaroTca Mexay cobon copta
pacteHun ogHoro Buga. MHorve coprta xnon4aTHWKa B Hallewn cTpaHe
BblBeEHbl 3TUM METOLOM.

Mpn rmbpuansaunm reorpadmyeckn otganeHHbiXx opM CKpeLm-
BalOTCA pacTeHus, OTHocAWMecs K OAHOMY BMAY, HO MNPUBE3EHHbIE
M3 pasHblX PEermoHoB 3eMHoro wapa. lNnony4yeHHble npu aTOM rmb-
puabl 06nagaloT BbICOKOM CTEMEHbID U3MEHYMBOCTU N BLICTPO Npuc-
nocabnmeBaroTcs K yCrnoBmaM obutaHus. TUM METOAOoM co34aH copT
nwenunybl “CapatoB—29”, KoTOpbIM BbiceBaeTcs Ha 50 % TeppuTopumn
rocygapcte CHI, roe Bo3genbiBaeTcs nweHuua.

B pesynbrate ckpewmBaHusa npmBe3eHHOro u3 Mekcuku BunToyc-
TOMYMBOro AMKOro BMAa Xfon4yaTHMKA U MECTHOro He YCTOMYMBOIO K
BUNTY copTa akagemukom Cagblkom MupaxmenoBbiM cO34aHbl BUI-
TOoycToM4YMBbIEe copTa xnonyaTHuka “TawkeHT-17, “TawkeHT-2” 1 “Taw-
KeHT-3”.

MNpwn rmbpuamsaumm reHeTUYecKn oTaaneHHbIX oopm ckpeLwmBatoTcs
pacTeHunsl, OTHOCALLMECS K pasHbIM BuAaM unv pasHbiM rpynnam. OgHum
N3 OOCTMXKEHUN COBPEMEHHOWN CeNnekunm saBnseTca paspaboTka cnoco-
6oB npeogoneHuns 6ecnnogusa. Bnepsble meToa rmbpuamnsaumm reHeTn-
YecKn oTAarieHHbIX popM yaanocb NnpumMeHnTb B 20-x rogax npoLusnoro
Beka pocurckomy ydeHomy [[1.KapneyeHko npu ckpelimBaHum peabku n
KanycTbl. 3TO HOBOE pacTeHue, CO34aHHOE YerloBEeKOM, He BbIfio Noxoxe
HW Ha pedbKy, HXU Ha KanycTy. nogbl ero cocToann n3 AByX NOSIOBUHOK,
M3 KOTOPbIX OfHA HanoMuHana KanycTy, gpyrasi peabky.

MosgHee akagemuky H.B.LUvuunHy yaanocb cosgatb rmbpug nwe-
HUUbl 1 Nblpes. Ha ocHoBe aToro rmbpuaa 6bin BbIBE4EH HOBLIN
3epPHO-KOPMOBOW COPT MNLEHULbI, KOTOPbIA AaeT TPy yKoca B CE30H A0
300-450 u/ra 3eneHon macchbl.

MeTogamu oTaaneHHon rmbpuamsayum nonyvYeHa HoBasa 3epHoBasa U
KopMoBas KynbTypa — rmbpua neHnubl n p>xxmn. 1ot rubpua, Ha3BaH-
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Femepo3uc no npodykmueHocmu
2ubpuda (e yeHmpe), NoJy4eHHO20 om
CKpeuwjueaHusi 08yx pa3siudHbIX JIUHUU A } QunnoudHsit copm (2n=14);

KYKYpYy3bl (p;,dom) b t mempannoudHsiti copm (2n = 28)

HbI TPUTUKane, coyeTaeT B cebe cambie Nnyylume NpU3HaKku nweHuubl
N PXW, JaBas BbICOKUE YpOXKau 3epHa 1 3erneHon MaccCbl C Nones3HbIMun
nuTaTtenbHbIMU CBOMCTBaMW. B pacTeHneBoaCcTBE HepeadKo nosny4yarT
N NONUNIOUAHbIE PacTeHUs, OTNNYaloLWNECH 3HAYNTENBHO KPYMHbIMU
pasmepamMu, BbICOKOW YPOXaMHOCTbO U Bornee akTUBHbIM CUHTE30M
OopraHuyeckux BewecTB (puc.62, 63).

MeToa MCKyCCTBEHHOro MyTtareHesa — 3TO NorflydeHue myTtauun
y pacTeHun nytemMm BO3LENCTBUA CUSNTbHOOENCTBYIOLWMUX PAKTOPOB.
C nomouwbtlo aToro metoga akagemmkamm H.Hasmposbim 1 O.[0xa-
NUoBbIM CO34aHbl BbICOKOYpOXalHble copTa xnonyaTtHuka “AH-27,
“Camapkang-3”, “tOnays” n gp.

FeTepo3uc. llytem camoonbinieHns nepekpecTHoOoNbINSeMbIX pac-
TEHUN co3JarTCHA NIMHUN C reHamun, NpeacTaBngalWmMMmM NHTepec Ans
cenekuuun. lanee nony4yeHHble rmbpuabl nogsepraoT NepekpecTHOMY
OMbINTIEHUIO, YTO NO3BOSIET CO34aTb BbICOKOYpOXalHble copTa pacTe-
HUI. B aToM npogasnsaeTca agpekT rubpmuaHoOn cunbl, Unn reteposunca.
CyLHOCTb retepo3nca COCTOUT B TOM, YTO NepBoOe MokoneHne rmbpu-
[OB OTNnYyaeTcs OT POAUTESNIbCKUX OPraHM3MOB MOBbLILLIEHHOW XU3He-
CNOCOOHOCTbLIO, BICOKOYPOXXaMHOCTBIO M MOLLHBIM pa3BUTUEM.

Cenekuus XMBOTHbIX. B cenekunm XnMBOTHLIX NCMNOMb3YIOTCA Te
Xe MeToAbl, YTO 1 B cenekumn pacteHun. OgHako ocCO6eHHOCTU cenek-
LMW XXMBOTHbIX ONpeaeniaioTCca NPMpPOaON XUBOTHbIX: 1) pasMHOXeHne
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AOMALLHUX XMBOTHbIX MOMOBbIM NyTEM; 2) Maroe 4Ynucrno NOTOMKOB U
AOPOroBU3HA XXUBOTHbIX.

BaxkHytlo pornb B cenekunmn XXMBOTHbIX UrpaeT yyeT IKCTepbepHbIX
NPU3HaKOB, TO €CTb COBOKYMHOCTU BHELIHUX (popMm, CTpoeHus Tena,
COOTHOLLEHUS YacTen Tena XUBOTHbIX. MHOIMe XO3NCTBEHHO LEHHbIe
NPU3HaKW, HanNnpuMep BbICOKOYLOWHOCTb KPYNMHOro poraToro ckoTa, 3a-
BUCAT OT onpeaeneHHoro TefoCNoXeHns, KPOBEHOCHOW U AbIXaTenbHON
cucteMm n  Opyrux npuaHakos. [Mpyn 3TOM BaXKHO y4nTbiBaTb B3aMMOC-
BA3b PasfiMyHbIX MPU3HAKOB, TaK KaK BbICOKasA NPOAYKTUBHOCTb MO Ka-
KOMy-nnbo npusHaky obycnoBrieHa 3KCTEPbLEPOM.

B cBA3M ¢ mManbiM 4MCNOM NOTOMKOB B XXVWBOTHOBOACTBE LUMPOKO
ncnonb3yeTcs MHAMBUAYyanbHbIN OTOOP C y4ETOM XO3ANCTBEHHO
NOMNes3HbIX MPU3HAKOB. Y CEeNbCKOXO3SANCTBEHHbIX XXMBOTHbIX NPOBOAAT
nnun 6nNn3KopoACTBEHHOE CKpelnBaHue, UNmM HepoACTBEHHOE
cKpewuBaHue Mexay nopogamu unu Bugamu. HepoacrteeHHoe
cKkpelwmBaHMe OCyLLEeCTBAETCHA C Uenbk NonyyeHusa KombuHauum
HECKONbKMX NOMe3HbIX NPU3HAKOB. Takoe cKpelliMBaHMe BMecTe C
nocnegywwmmM cTporuMm oTbopom No3BonsgeT ynyywuTb CBOMWCTBa
nopoabl. NMpu ckpewmBaHNM pas3fiMdHbIX NOPOA KUBOTHbLIX UMK
COPTOB pacTeHUN, a TakxXe Npu MeXBUOOBOM CKpeLLUMBaHUW NepBoe
nokoneHne rmbpmnaoB OTANYaeTCd NOBbILLEHHOW XMU3HECNOCOBHOCTLIO
N MOLHbIM pa3BUTMEM. JTO ABJIeHME Ha3biBaeTca 2ubpudHou
cunou, inn eemepo3ucomM. OHO OBBACHAETCHA TEM, YTO MHOIME FeHbI
nepexoasT B reTepo3nroTHOEe COCTOAHUE N BO3HMKAET B3aMModencTane
BrnaronpuaTHbIX JOMWUHAaHTHbLIX reHoB. MeTogaMu MeXBUAOBOTO
CKpeLUuBaHUA U oTAaneHHon rmbpugusaunm cos3gaHbl MHOMMe BbICO-
KONPOAYKTUBHbIE NOPOAbl XMUBOTHbIX. Tak, NyTeM MeXBUOOBOro
CKpellnBaHMsa BbiBegeHa nopoaa TOHKOWEPCTHOro ackaHWMCKOro
pambynbe, rmccapckas n Kapakynbckas nopoAbl oBel, MOfo4YHas
KOCTpoOMCKas nopoaa KpyrnHOro poratoro ckoTa, axanTeKMHcKasa nopoaa
nowagen, 6ponnepHas n anueHockasa nopoabl Kyp, NOpoabl ryCeHuL
wenkonpsaaa.

C nomowbio MeToga otaaneHHon rmbpuamsaumm Takxe co3gaHbl



| 182 | OCHOBbI CENEKLWM | PA30EN VI |

nopoAbl, UMeKLMe BaXXHOe XO3ANCTBEHHOE 3HaydeHue. [pu ckpe-
LWMBAHUM TOHKOLUEPCTHbIX MEPUHOCOB C AMKMM GapaHOM apxapom
nonyyeHa nopoaa oBeL, apxapoOMepPUHOC, B pe3ynbTaTe CKpeLlnBaHust
BbICOKOTOPHbIX SIKOB C KPYMHbIM poratbiM CKOTOM MOJlydeH rmbpug.
CospaHHble nopoabl Nerko npucrnocadbnuealTCcs K pasfinyHbIM
YCINOBUSAM CPeabl U OTNIMYAKTCHA BbICOKOM NPOAYKTUBHOCTLIO.

1.] Kakne metoabl MCNoOmnb3yTCsS NpU CEeNneKkumm pacTeHnin?

2.| Kakue dopmbi rubpuamsaumm NpMMEHSIOTCS B CENEKLUMN PacTEHNIN?
Pacckaxute o pabotax y36eKkCcKux y4yeHbix B 0bnactm cenekumum
pacTeHui.

4.| Yto Takoe rereposmnc?

§ 66. Cenekuua n buorexHonorus ]

MuKkpoopraHm3mbl MHTEHCUBHO MCMOMb3YOTCA B pa3HOOOpasHbIX
TEeXHONorn4eckmx npoueccax. PepmMeHTbl — NPOAYKTbl XU3Heaes -
TENbHOCTU MPOKAPMOTOB M 3yKapuUOTOB, C KaXkAbIM rogoM BCe Lumpe
NPUMEHSIOTCA B pasfIMYHbIX OTpacnsax HapogHOro xo3ancrtea.
depmeHTaTMBHAA AEATENbHOCTb MUKPOOpPraHmsamoB, rpubos u
OakTepun mncnonb3yetcs B xsiebonedeHnn, NnMBoBapeHUU, BUHOO4ENUN,
NPUroTOBMEHMN PA3HOOBpPa3HbIX MOSTOYHbIX NPOAYKTOB.

B cBs3M ¢ ykasaHHbIM LULMPOKO pa3BMBaETCHA NPOMbILLIEHHAA MUKPO-
Bvnonorna v BeAeTcs yCUIieHHasi cerekumsi HOBbIX LUTAMMOB MUKPO-
OpraHna3moB, BbipabaTtbiBaroLmx 60nbLIOE KONMYECTBO BELLECTB, HEOO-
XOOUMbIX ON1S YenoBeka. Takme WTamMmMbl MMEeoT 60onbLLoe 3HavYeHne ong
NPOM3BOACTBA aHTUOMOTUKOB, PEPMEHTHbLIX U BUTAMUHHBIX NMpenapaToB
n KopmoBoro 6enka. Hanpumep, MUKpOOpraHM3amMbl UCNOMb3YKTCA Mpwu
nonydyeHMn ButammHoB B,, B,,. V13 gpoxokeBbix rpmboB, pacTywmx Ha
OPEBECHON CTPYXKE UM Ha napaduHe, nNony4arT KopmoBbie benkn. B
cocTaBe rpmboB cogepxutca okono 60% 6enkoBoro BewecTsa. 3a cyeT
NCMNOSIb30BaHNA 3TOrO BbICOKOOENKOBOIO npenapara B >XMBOTHOBOLCTBE
MOXXHO OOMONHUTENBbHO Npom3BoanTb A0 1 MNH T MsAca B rog. BaxHoe
3Ha4YeHne UMeeT U NPOM3BOACTBO C MOMOLLBI MUKPOOPraHM3MoOB

w0
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He3aMeHUMbIX aMUHOKUCNOT. HegocTaTtok B nuuwe 9TUX BELLECTB
pe3Ko CHMXaeT poCT opraHM3moB. B TpaguMuMOHHBIX KOpMax Ans
XMBOTHbIX HE3aMEHUMbIX aMUHOKMCNOT Masno. [lobaeneHune xe 1 T
aMUHOKUCIOTbI — fIN3MHA, NOSTyYEHHOr0 MUKPOOMONOrMYEeCKUM NyTeM,
NO3BONISAET COKOHOMUTbL AECATKM TOHH KOPMOB. TEXHOMNOIMIO NONy4YeHUs
HeobxoaMMbIX Onsl YerioBeKa NPOAYKTOB U3 XUBbIX KNETOK UMU C UX
MOMOLLbIO Ha3bIBalOT OMOTEXHOMOormemn.

BuoTtexHonorna ctont B pagy 4pesBbldanHO ObICTPO pasBuBato-
wmxcsa Hayk. 3a nocnegHue 30 neT BO3HUK pAL COBEPLUEHHO HOBbIX
NPOM3BOACTB, OCHOBAHHbIX Ha MCNOMbL30BaHUN Pas3fNYHbIX TPUBoB un
6akTepun. MukpoopraHmambl NPUMEHSAOT 1 B MeTannyprum. ObbiyHas
TEXHOMOIMA M3BMNEYEHUA METasnnoB U3 pya HE NMO3BOMSET LUMPOKO
ncnonb3oBaTtb OeAHble UM CMOXHble MO COCTaBy pyAbl; NpU Ux
nepepaboTke o06pa3yrOTCsA OrpoOMHbIE CKOMMIEHUS OTXOO0B, KOTOpbIe
BblOpacbIBalOT B aTMOCcdepy S40BUTbIe rasbl. buotexHonornsa metannos
OCHOBaHa Ha CrocoBbHOCTU BakTepui OKUCIIATbL MUHeparibl U NepeBoanTb
MeTansbl U peakue anemMeHTbl B paCTBOPUMbIE COEANHEHUS.

OTM MeToaoM NO BCEMY MUPY U3BNEKAETCA HECKOSTIbKO TOHH Meau,
4yTO B 2—3 pasa gewesBne rno CpaBHEHUO C TPAAULMOHHBLIM cnocobamum
naenedyeHnsa. C nomoLlubio GakTepun n3 pya v3BrekarT ypaH, 305070,
cepebpo, 06e3BpeXNBaOT TOKCUYHbIE SNEMEHTbI (MbILLbLSK).

Y4yeHbIMn paspaboTaHbl cnocobbl BHeApeHUsA B GakTepuarnbHyH
KNeTKy onpeerneHHbIX reHOB, B TOM YUCIle U reHOB 4YerioBeka. OTu
cnocobbl Ha3biBalOTCA FeHHOW MHXeHepuewn. Ha ocHoBe 4yXxoro
Ans Hee reHa GakTepuanbHasa Kretka CUHTe3npyeT 6enok B 6onbLimx
konunyecTtBax. Cenyac aTumMm cnocobom nosny4yarT MHTEPEEPOHbI —
Oenku, nogasndawLmne pasMHOXEHNE BUPYCOB, U MHCYNUH — Benok,
pEerynmpyoLnii cogepxaHune rmoKo3bl B KPOBU.

B Hawen ctpaHe Gnarogaps Hanuumio GNaronpusTHbIX YCITOBUW
Ans pasBuTUA MUKpobuonorum pasBmBaeTCs Uenbln psn oTpacnen
NPOMBILLNIEHHOCTU NO nepepaboTke NPOAOBONbLCTBEHHOW NPOAYKUNU,
KOHCEpPBOB, MOJIOYHbLIX NPOAYKTOB, MPOU3BOACTBY aHTUOUOTUKOB 1
BMTaMWHOB.

Bonbwon Bknag B pasButue MMKPOOBUOMOrMM BHECNU YYeHble
A.M.Myszadpdapos, M.N.Masnanun, C.Ackaposa, A.Xanmypagos.
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A.M.My3addapoB 1 ero y4eHuUKn Hanagumnm LnpoKoe NCnorib3oBaHne
BOOOPOCNU Xropensibl B Ka4ecTBe KopMoBor J06aBKN AN NOBbILLIEHUS
NPOAYKTUBHOCTW CKOTa, a TakkKe psaga opyrux Bogopocnemn Ans O4UCTKN
3arpsisHeHHbIX BOAHbIX 6accenHoB. B pesynbsrate n3ydYeHus HeKOTOpbIX
ApoxokeBbIx rpnbos M.MaenaHu paspaboTtana TeXHONMOrMm N3roToBneHns
Apoxoken anga xnebornekapHOW NPOMBbILLIEHHOCTU, XUBOTHOBOACTBA U
ApYyrux oTpacrien.

1.| Kakoe 3HavyeHue MmeeT cenekuuss MUKPOOPraHU3MoB Ans
HapogHoro xo3ancrTea?

2.| YTo Takoe GuorexHonorna?

YTO Ha3bIBalOT rEeHHON UHXeHepuen?

4. PacckaxuTe 00 y4yeHbIX, BHECLUMX BKMag B pas3BuMTME MUKPOOMO-
Norvin B HaLLEN CTpaHe.

w

§ 67. JocTUXXeHnA y4eHbIX Y36eKncraHa B N
obnacTtu 6monorum n cenekuumn

Barnagbl Hawmx cootedecTBeHHUKOB ABy PanxaHa BepyHu, Aby
Ann nbH CuHbl, 3axupungamHa Myxammaga babypa B obnactn megu-
LMHbI U 9KONOrMmM okasanu 6onbluoe BNMsHME Ha pa3sutme 6monorum.
Ha coBpemMeHHOM 3Tarne Hay4Hble nccnegoBaHus yyYeHblx Y3bekucTta-
Ha — akagemukoB AH PY3 K.3akuposa n A.MysaddapoBa B obnactu
boTtaHukn, T.3axugoBa, A.Myxammaaunea, xx.AzmmoBa — B obnactu
3oonoruun, A.XTypakynoBa, b.Tawumyxamegosa — B obnactn 6uoxu-
MUM N IHOOKPUHONorun, [.XammgoBa — B KNETOYHOW UHXEHEPUWU,
K.8ychapoBa — xumunyeckoro coctaBa knetkn, C.Mupaxmenosa, A.A6-
aykapumoBa, O.AbnooBON — B reHHOW MHXeHepUn n BUoTEXHOMNOrnu,
K.lW. TagxnbaeBa — B 0bnacTtu nsyveHus riopbl Y3bekncrtaHa crnyxat
BECOMbIM BKaZgoM B passBuTne buonorndyeckon Hayku. Ha ocHose nay-
YEHMA 3aKOHOMEPHOCTEN PacCnpOCTPaAHEHUS pacTUTENBLHOrNO NOKpPoBa
Y3bekuctana v rocygapcts CHIT O.T.AnnaHasapoBon co3gaHa reobo-
TaHn4eckasi kapta Y3bekucraHa.
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Mocne obpeTeHUa HE3aBUCMMOCTU B Hallen CTpaHe yaenseTcs
ocoboe BHMMaHME cenekuuMm 3epHOBbIX KySbTyp, NSIO4OB U OBOLLEWN,
XnonyaTHMKa U XMBOTHbIX. CenekumoHepamun YsbekncrtaHa co3gaHbl
cTovkue (K BpeauTesiaM) U 3acyxoycToM4yuBble copTa 3epHOBbIX
KynbTyp, XOpOLWO NpUCNOCOBNEHHbIE K YCITIOBUAM Hallel CTpaHbl
BbICOKOYpPOXXanHble copTa nweHuubl «Ynyroek-600» n «CaH3opy.

B obnactu cenekuun xnonyaTHuka Y3bekunctaH 3aHUMaeT OOHO
n3 Beaywmx mect B mupe. [Noatomy Gonbluoe 3HadeHne npugaeTcs
BblBEEHWNIO HOBbIX COPTOB xsfionyaTtHuka. Akagemukom AH PY3 [1.A.My-
CaeBbIM M ero y4eHuKamMmm cosfiaHa reHeTuyeckasi Konsekumns xmonyar-
Huka. Akagemukom C. MupaxmenoBbiM BbliBEAEHbI BUNTOYCTOMYMBbIE
copta «TawkeHT-1», «TalwkeHT-2», «TalwkeHT-3», akagemukamm H.Ha-
3nposbiM 1 O.[>kannnoBbiM — BbICOKOYpOXanHble copTta «AH-402»,
«CamapkaHg-3», «KOngys3» v gp.

B nocnegHue roabl, npogomnxasa unccrnegoBaHuUs B cenekyum
XrionyaTHUKa, y4YeHble pecnybnukm BbiBeNM HoBbie copTa. B kavectBe
npMMepa MOXHO NPUBECTU NEPCNEKTUBHbIE HOBbIE COPTa XnonyaTtHuKa
“byxapa-9”, “byxapa-12”, “Hamanran-39”, “Omag” n gp. Akagemuk
N.ABgypaxmMaHOB C NOMOLLbD METOOOB FEHHOW UHXEHEpUn un
OmnoTexHonorum cosgan HoBbIN COPT xnonyaTtHuka “lNopnok”, Tem cambim
pacKpbliB HOBble BO3MOXHOCTW MCMOSIb30BaHUA FEHOB XfonyaTHuka.
HaumHaa ¢ 2013 roga B doepmMepcknx xos3amcrteax YsbekucraHa
cTtanu Bo3genbiBatb copta “lMopnok-1”, “MNMopnok-2”, “Mopnok-3”,
“MNopnok-4”, co3gaHHble MeToaO0M “reH-HokayTa” M oTnuyYaruwmecs
XOPOLLUMM Ka4eCTBOM U BbICOKOW ypoxanHocTblo. MeTtoa “reH-HokayTta”
ncnonb3yeTcs Takke Npu BblBEAEHUU COPTOB MNWEHUUbl,KapTodens,
rpaHaTta, yHabu. Kpome Toro, npodeccop C.PaxmaHKynoB cC
nocnegoBaTenaMu cosganu HoBble copTa Xfon4aTHWKa, Takue, Kak
“Ymng”, “Akkypran-2”, “Manknt-1", “Mankut-2", “Uctuknon-14" un
“CynTtaHn”.

B Hawewn cTpaHe WWpPOKO pa3BuTa cenekuma BumHorpaga. B
Y3bekucrtaHe cyuiectsyeT 6onee 250 copTtoB BMHOrpaga. HapogHsimu
cenekynmoHepamu cosfaH ps COpTOB BMHOrpaja, cpeau KOTOopbIX
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ocoboro BHMMaHusA 3acnyxuawTt “Pusamat’, “I'yntmw”, “Coxnéu”,
“Xunonu” n gp.

Bonbline ycnexm OOCTUrHyTbl B obnactm cagoBoACTBa, ABMASIO-
Leroca ogHoM M3 OCHOBHbIX OTpacrien CenbCKoro Xo3simcTea Hallen
CTpaHbl. HapoaHbiMK cernekunoHepamMun BbiBedeHbl pa3dHoobpasHble
copta s16rnoHn («Ok onma», «Knsun onvay, «HamaHraH onmacuy», «Kosn
AacTtop onmMax» u ap.), nepcuka («Batany, «Jlonay», « AHXup wadtonmy»,
«3apadwaH», «dapxag», «3aprangok» n ap.), a Takxke yptlka,
MUHOans, opexa, rpaHata u ap. B TeyeHne MHorux fiet npoBoauTCs
bonblwaga paboTta No coxpaHeHU U OO6HOBMEHUD COPTOB OBOLLEN U
pPYKTOBbIX JepeBbeB, AOCTABLUNXCA B HACMNEeACTBO OT HALIMX OTLOB U
neposB. AkagemmkoMm M.Mup3saeBbiM U €ro ydeHuKamm co3gaHo OKOSo
200 copToB NfI0Q0BbLIX N ArOAHbLIX KYnbTYp, N3 KoTopbix okorio 100 copToB
BO3[€eSbIBaAlOTCA B Pa3fMYHbIX PermoHax Hawemn CTpaHbl 1 JatoT BbICOKME
ypoxxau.

B cenekuun oBouwen Ttakke OOCTUrHYTbl OnpedenieHHble ycnexu.
BbiBeeHbl BbICOKOYpPOXXaMHbIE cpefHe- U no3gHecnenble copTa KapTo-
dens “Humpanr” n “Obugos”, npogornroBaTon opMbl ¢ BrieaHON 1 Kpac-
HoBaTOM okpackon knybHen. Copt «CamapkaH», co3gaHHbIM npodec-
copom [1.ABaykapvMOBbIM, MO3BOMSET MorfyyaTh Mo ABa ypoxas B roa.

B HacTosdwee BpeMsa B NPaKTUKY CEMNbCKOXO3ANCTBEHHOrO Npous-
BOACTBa BHeApPSeTCA COPT KapTodens C yanuHEeHHbIMU B 2—-3 pasa
KOPHAMMW, CO34aHHbIA METOLOM FrEHHOWN UHXEHEPUN, KOTOPbLIN NO3BOSISET
CYLLLECTBEHHO YBEMNUYUTL €r0 YPOXKamHOCTb.

BonbLlume JOCTMXKEHNSA MMEIOTCA B cenekumm XXMBOTHbIX. Co3gaHHas
M.M.ByuwlyeBbiM B MHCTUTYTE XMBOTHOBOACTBA Y3b6ekucTtaHa nopoaa
KPYNHOro poratoro ckota noflydeHa B pe3ynbrate AJIUTenbHOro
ckpewmBaHus, HayaTtoro ewe B 1949 r. OTta nopoga npucnocobneHa
K MECTHbIM YCIIOBMAM W LUMPOKO pacrnpocTpaHeHa BO BCEX pernoHax
Hawen pecnybnukn. OgHa n3 nopoa nowapjgen, BolBeAeHHas B
Y3bekuctaHe, — kapabanp — m3BecTHa BO BCEM MUPE KaK CKakoBasi.
Jlowagun aTonm nopoabl NPUCNOCcCobreHbl K pasfiMiyHbIM YCNOBUSM U
OTNNYaKTCHA CBOEN BbIHOCITIMBOCTLIO.
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Koro 13 y4eHbIx-cenekunoHepoB Y3bekncraHa Bbl 3HaeTe?

KTO 13 ydeHbIX pyKoBogMI cenekunen xnonyaTtHmka?

PacckaxunTte o pabotax V.AbgypaxmaHoBa B 00racTu cenekumm.
Kakne copta xnonyatHuka cosgaHbl C.PaxmMaHKyrnoBbIM U ero
nocnegoBaTenamm?

YKkaxute, B Kakmx obnactax pabortanu yyeHble, NnpuBeAeHHblE B
Tabnuue.

O.Xamnoos eHeTuka

A.X. Typakynos PacTtntenbHbIN NOKPOB

O.Mycaes ®dnopa

O.T.AnnanasapoBa Brnoxvmuna n aHgokpuHonorus

K.lW.TagxnbaeB MeHHasa nHxeHepus

N.ABgypaxmaHoB KneTtka n knetovHas nHxeHepusi

N[Ol |OIN] -~

X|Mz| | @ |o|>
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CBeAeHNA 0 COCTOSIHMM YYeOHUKa

ITonnuceh IMonmuce
CocrostHue CocrostHue
Wwms, damumnus Vue6- KJIACCHOTO KJIACCHOTO
Ne . yueOHUKaA MpU yuyeOHUKa
yUeHUKa HBI IO PYKOBO- PYKOBO-
MOJYYSCHU U Mpu caaye
IUTEIS TIATEIIS
1
2
3
4

Tabnuua 3anofHsAeTcs KnaccHbIM pyKoBoAMTENeM npu nepefade yyebHvka B
nosib3oBaHWe 1 Mo BO3BpaLleHUn Ha3ag B KoHLUe y4yebHoro roga. Mpu 3anonHeHmum

Tabnuubl UICMOMb3YHTCA CreayoLmne KpUTepun:

Hosbrit

CocrossHue yuyeOHMKaA mepel caadyeil B apeHay

Xopoiiiee

OG0 Ka Liesasi, He OTAeJIeHa OT OCHOBHOM 4acTH y4eOHMKa,
OTOPBAHHBIX, TTOPBAHHBIX M OTKJIEMBIINXCS CTPAHUIL HET, Ha
CTpaHMIAaX HET 3aITMCEN U TTIOMETOK.

Vnosne-
TBOPH-
TeJb-
HOE

O06J0XKa U3MsITasl, uCUepuYeHHasi, ¢ 3arTHYTBIMU KpasiMu,
OTHEJSIeTCSl OT OCHOBHOM 4yacTu. OTpeMOHTUPOBaHa
YAOBJIETBOPUTENbHO. OTKJIEUBIINECS U OTOPBAHHbBIE CTPAHUIIBI
MPUKJIEEHbI, OTACAbHbBIE CTPAHULIbI UCTTMCAHBI.

Heynos-
JIETBOPU-
TeJbHOE

O060XKa ucrmcaHHasd, mopBaHHasdA, OoTacJanjIacb OT OCHOBHOM
4YaCTu KHUTU UM OTCYTCTBYET BOOOIIIE. OTpCMOHTI/IpOBaHa
HCYAOBJICTBOPUTCIIBHO. CTpaHI/IHH IIOpBaHbI, OTACJIbHLIC
CTpaHULbI OTCYTCTBYIOT, UCITMCAaHblI U MCITAYKaHbI. YuebHuk
HC IMOAJICKUT BOCCTAHOBJICHUIO.
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