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BBeaenmue.

s PasBurnme skcrmeprMEHTAABHBIX METOAOB B
IIOCAEAHEE BPEMA CAEAAAO BO3MOKHBIM
IIOAYYIATh COBEPIIIEHHO HEOOBIYHBIX JKIBOTHBIX,
KOTOPBIE HECYT I'€HBI HE TOABKO OT OAHOU
MATEPH W OAHOTO OTIIA, HO M DOABIIIETO
KOAUYECTBA IIPEAKOB.



XyuMepHbIE OPTraHU3MBI.

s XumepPrwvie IHCu60mHbLe— 510 TCHETHICCKIE MO3AUKH,
OOPA3YIOIINECH B PE3YABTATE OOBEAMHEHUA OAACTOMEPOB OT
SMOPHOHOB C pa3HBIMU reHOoTHIIAMU. [ [oAydeHme Takux
SMOPHOHOB OCYIIECTBAAETCA BO MHOTUX AADOPATOPHAX.

[ IprHIIAIT TOAYYEHUA XUMEP CBOAUTCSA TAABHBIM OOPa3oM K
BBIACACHHIO ABYX U OOABIIIETO YHCAA PAHHUX 3aPOABIIICH 1
VX CAUAHHUIO. B TOM cAy9ae, KOraa B TEeHOTHIIE 3aPOABIIIIEH,
VICIIOAB30BAHHBIX AASl CO3AAHUSA XUMEPHI, €CTh OTAWYHSA I10
PAAY XaPAKTEPHUCTHK, YAAETCA IIPOCACAUTD CYABOY KAETOK
ODOMX THIIOB.

s Aad moaydeHus "Xumep' KyABTYPAAbHBIC KACTKH ABYX
PA3HBIX KUBOTHBIX OOPaOATEIBAIOT CIIEITHAABHBIMH
BIPYCHBIMHI IIPEIAPATAME, AOOUBASACH CAUAHIA UX AAEP.



XuMepHBbIE )KUBOTHBHIE.




DKCIIEpPUMEHTHI

= Dbpuranckme ydeHble HAMEPEHBI CKPECTUTH YEAOBEKA C KOPOBOMU.
DKCIIEPUMEHT OAOOPEH BCEMH MHCTAHIIUAMH, [IOAYICHHBIE
SMOPHOHEI OYAYT «C Y€AOBEYECKUM AUITOM» Ha 99,9%.
HebOoAvbImme reHeTHIeCKIe OTANYHSA OYAYT COXPAHATBCH 32 CUET
MUTOXOHAPHN — 9AEMEHTOB ITUTOIIAA3MBI AUIIEKACTKH, KOTOPBIE
00AQAAFOT COOCTBEHHBIM reHOMOM. OOpasoBaBIImecs 13
THOPUAHBIX ANIIEKACTOK SMOPHOHBI OYAYT PA3PYILIEHEI YePE3
IIIECTh AHEH ITOCAC HAYAAd ACACHUSA, 4 IOAYICHHBIC TAKIM
O0OPa30M CTBOAOBBIE KAETKH, OOAQAAFOIIIHE CIIOCOOHOCTBIO
AnddepeHIupPOBaATHCA (IIPEBPAITIATECSA) B AFOOBIE TKAHI
OpraHMU3Ma, CTAHYT [IEHHBIM MATEPHUAAOM AAA AAABHEHIIIIX
MCCAECAOBAHUM.



OTKpBITHE HAAEIKHOTO U 3TUYECKH
IIPUEMAEMOTO NCTOUYHUKA CTBOAOBBIX KAETOK
MO>KET IIPUBECTU K CO3AAHUIO
IIPUHINIINAABHO HOBBIX METOAOB A€UEHUA
pAAA TAOKEACHUIINX 32A00A€BAHUN, TAKNUX, KAK
PaK UAU AMA0ET, TPABM I'OAOBHOTO U
CHMHHOTI'O MO3Ta, BpOXKACHHBIX A€(PEKTOB
Pa3BUTHUA — HAIIPUMEDP, IIOPOKOB CEPAILIA,
KOTOpPBbIE ceiyac Bcrpevarorcay 15%
HOBOPO>KAEHHBIX MAJAECHIIEB.



IlecTpoAncTHBbIE pacTeHUA

Bcemur AroOmMBIE TECTPOAUCTHBIE PACTEHUS, TAKIE KaK

AP PEeHOAXII, KOAEYCEL, IIEAAPTOHNIH, KOAUYMBI, KAAAAIYMEL,
ayKyOBl I MHOTHE, MHOTHIE APYTHE - XUMEPHL. B pactureAbHOM
MIpPE PACIPOCTPAHEHUE XUMEPHBIX OPTAHU3MOB OY€HbB
BEAHKO

XUMEPHOCTb PACTEHUU BO3HUKAET ACTKO U IIPOCTO - KAK
PE3YABTAT HAPYIIECHUN (MyTALIN) B ACAAIITIXCA MOAOABIX
KAETKAX.

1 cTtebeAp, 1 KOPEHB OYAYT HApACTATh CBOMMU BEPXYIITKAMI.

byayT mocrerneHHO 0OpPa30OBHIBATECSA HOBBIE CTEOAN, AHCTH,
IIBETHI, KODHH, BEAb PACTEHUSA, PACTYT BCIO KHU3Hb.



s DaxTopbl BHEIITHEN CPEABI ACTKO MOTYT IIOBAUATH HA YaCTh
ACAAIIIAXCA KAETOK, USMEHUB CTPYKTYPY HAXOAAITUXCA B HUX
reHOB. 1'aK BO3HHUKAET IIOAOCA KAETOK, HAIIPUMED, AHCTA,
AUIIIEHHAA 3€ACHOU OKPACKH, TAC OTCYTCTBYIOT HAHU
A€ EKTHEI XAOPOTIAACTEL. OOPA3YIOTCA IIECTPHIE CTEOAH,
AUCTBA U AQKE KOPHHU, 2 THOTAQ U IIBETKHU.

s CemMeHHOE ITOKOAEHHE MOKET OBITh XMMEPHBIM B TOM CAyYae,
€CAU MYTAIIUX 3ATPOHYAU IIOAOBBIE KAETKH U MATEPUHCKOE
pacTeHne OBIAO XUMEPHBIM. E.CATT AASl OIBIACHHA OpaTh
IIBIABITY XUMEPHOTO PACTEHUA, TO XUMEPHOCTD HE IIEPEAACTCH.
XHUMEPHBIE PACTEHUA YPE3BBIYATHO LHEHATCA CAAOBOAAMU, 2
BO3HUKAFOIIME MYTALIUN TINATEABHO OTCAEKUBAIOTCH.






3eAeHO-0eAad IIECTPOAUCTHOCTh O0YCAOBA€HA B OCHOBHOM, Y€EPEAOBAHUEM 3€ACHBIX KAETOK C
HOPMAABHBIMU XAOPOIIAACTAMU U O€ABIX, B XAOPOMAACTAX KOTOPBIX I10 IIPUYNHE F'€HETHYIECKOIO
AedeKTa, OTCYyTCTBYET XAOPO(PUAA - IIMTMEHT, IIPUAAFOIIHI 3€A€HYI0 OKPACKY TKAHAM PACTEHUIA.

Kpome Toro, 6eAyro OKpacKy y4acTKaM AUCTBEB MOTYT IIPUAABATH BO3AYIIHbIE€ IIOAOCTH



XumepHble puarKu

= XHUMEpHBIE cOPTa BecbMa Kpacusbl. Ho He Tak gacto
BCTPEYAIOTCA B KOAACKITHAX M3-32 IIPOOAEM COXPAHEHUSA
OKPACKH, OCOOEHHO ITpH paszBeacHHN. OKpacKka 9TUX COPTOB
XAPAKTEPUIYETCA HAAMIHNEM YE€TKOH ITOAOCHI (Jarre OeAOro,
HAU APYIOIO ILIBETA) OT LIEHTPA IIBETKA K KPAFO KAKAOIO
Aerectka. CBA3aHO 3TO C ABACHUEM MO3AHIII3MA,
OTPAKAFOIIEM IIPUCYTCTBHUE Y MHOTOKAETOYHOIO OPraHU3Ma
KAETOK Pa3HOI'O T€HOTHUIIA (HECKOABKO BUAOB I€HETUYIECKU
PA3ANYIHBIX KAETOK).

s OcHOBHaA IPUYINHA MO3AUIIU3MA — MyTaruu!

s Y paCTeHI/Iﬁ «XI/IMﬁprK?» Opf AHM3MbI MOKHO ITIOAYYHTDH
HNCKYCCTBCHHDBIM IIYVTCM, O6”b€A,I/IHHH I pYHHI)I KACTOK NAM
Opf aAHOB, HaHpI/IMep HpI/IBI/IBKaMI/I, OMOTEXHOAOTUYIYECKUMU

MCTOAAMM.






TpchreHHLIe OPraHU3MBbI.

s PasBurHe reHHON MHKIHEPHUU CO3AAAO IIPUHITUIIHAABHO
HOBYIO OCHOBY AASl KOHCTPYHUPOBAHUSA ITOCAEAOBATEABHOCTEN
AHK, HeOOXOAMMBIX MCCAECAOBATEATO. Y CIIEXU B OOAACTHU
9KCIIEPUMEHTAABHON SMOPHUOAOTIH ITO3BOAUAH CO3AATH
METOABI BBEACHUS TAKIX UCKYCCTBEHHO CO3AAHHBIX T€HOB B
IApa CIIEPMATO30UAOB UAU AHIIEKACTOK. B pesyaprarte
BO3HHUKAA BO3MOYKHOCTD ITIOAYICHUS MDAHCZEHHBLX
HCUBOMHBLX

] Tpauczelmbze HCUBOMIHBIE— KUBOTHBIC HCCYIIICE B CBOEM

I'€HOMC tIY)KCPOAHI)I@ I'CHBI.



s OAHEM U3 HEPBBIX HPUMEPOB YCIIECIITHOIO
CO3AAHUSA TPAHCTEHHBIX KHUBOTHBIX OBIAO
IIOAYYEHNE MBIIIIEU, B TEHOM KOTOPBIX BCTPOEH
I'eH TOPMOHA POCTa KpbIChL. HekoTophie n3 Takmx
TPAHCT€HHBIX MBIIIIEH POCAH OBICTPO U
AOCTUTAAH PA3MEPOB, CYIIECTBEHHO
IIPEBBIIIABIINX PA3MEPBI KOHTPOABHBIX

AKMBOTHDBIX.
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FOPMOHa poOCTa KPBICH (Kpabdnas cresa)




L BBIQENEHME AOHK

. PASMHOXEHME TEHA

SSELEHME PACTBOPA C OHK

2 ONNOLOOTBOPEHHYIO
SHLLEKTIETRY

SHUEKIIETKY TPAHCMNMAHTUPRPYIOT
TPHEMHOM MATEPMU, TAE OHA
TPOOOMKAET PA3BUTMUME

S NMOTOMCTBE NMOSBNSAETCS
TPAHCIEHHAS] TUrAHTCKAS
MBILb, ECITM BBELOEH IEH
TOPMOHA POCTA

BbIPESAHME TEHA




BbBIBOA.

s V3ygenme XUMEPHBIX JKUBOTHBIX IIO3BOAMAO
PEITUTh HEMAAO TPYAHBIX BOIIPOCOB, X B OYAYIIIEM
OAaroAaps IPUMEHEHHIO 3TOTO METOAQ ITOABHATHCSA
BO3MOKHOCTH PEIIATh CAOKHBIE ITPOOAEMEI
T€HETUKH U SMOPHUOAOTHM.

s B HaCTOAIIICC BPCMH I/IHTCPGC K TpﬂHCI‘@HHbIM
KMBOTHBIM BCAUK.

s BosHukAM mmpoxne BO3MOKHOCTH AAA U3YICHUA
PaOOTEI 9yKEPOAHOTO T€HA B TEHOME OPTAHMN3MA-
XO3fMHA, B 3ABUCUMOCTH OT MECTA €rO
BCTPAUBAHUA B TY AU HHYIO XPOMOCOMY.



baaroaapro 3a
BHUMAHUE.



