


Tperop Menpean n mema urpbl

<> HAVKA

rperop NoranH Mengenb (1822—1884) poaunca B MMHUMLE, AepeByllKe Ha ceBepe ABCTPUINCKOW UMMe-
pum (Tepputopua coBpemeHHomn Yexuu). Ero cemba 3aHUManacb CeibCKUM X03ANCTBOM, U MlOraHH paHo
CTan OMbITHbIM CAAOBHMKOM M NUenoBofoM. o3)e oH nocTynun Ha unocockoe oTaeneHne yHuBepcu-
TeTa Onomoyuga, rae usyvyan marematuky, Gusunky, unonoruto, Gunocoquio n STUKY.

3atem MeHgenb nepeexan B bpHo, rae usyyan TeONOrMI0 U CeNbCKOe X03AMCTBO, B YACTHOCTW BO3AeNbl-
BaHMe BMHOrpaga u f6n0Hb. OH NOCTPUICA B MOHAXM B aBryCTUHCKOM MOHAcTbipe CB. PoMbl, Nonyumns
MOHalleckoe ums [perop, 3aTem Hayan npenofasaTb, 6/1arofaps Yemy CMOF OMAYMBaThb AafbHelLWyo
YyUY€BY 1 CBOM IKCNepumeHTbl. N3yuas cunsnky n marematuky B BeHckom yHuBepcutete, MeHgenb Hauan
paccMaTpuBaTb MUP KaK HEYTO ynopsagoyYeHHoe, U 3TO BAOXHOBUIO €ro Ha OrnuncaHue NpUpPOoAHbIX ABre-
HUW A3bIKOM MATEMATUKMU.

B MoHacTbipckom cagy MeHaenb NOCTpOUN Tennmuy 1 B 1854 rogy Hauan NPoOBOANUTb OMbITbl C MOCEBHBIM
ropoxom (Pisum sativum). 3To CTano camoin 3BECTHON ero paboToil, XOTA OH TaKXXe NMPOBOAN O6LUPHbIE
MEeTeoposiornyeckne HabnoaeHns 1 CTaBun ONbITbl C APYTMMU PACTEHUAMMN U MUENAMMN.

B 1865 rogy MeHaesnb BbICTYMMWA CO CBOUM TPYAOM «OnNbITbl Haf pacTutenbHbiMu rubpugammu» (Versuche
iber Pflanzenhybriden) nepea O6uiecTBoM ecTecTBOUCNbITaTeN1elt B BPHO, UneHbl KOTOPOro Mo3xe ony6-
NNKOBANM pe3ynbTaTbl €r0 IKCNEPUMEHTOB B CBOEM XypHane. No3gHee, B 1872 rogy, MeHaenb 6bin Ha-
rpaxgaéeH opgeHom OpaHua Mocuda — B TO BpeMs OAHOW U3 CaMbIX MPECTWXHbIX Harpag ABCTpo-BeHrpun.
Pa6otas c rubpupamm pacteHuii, MeHaenb OTKPbIN OCHOBOMONArallWwme 3aKoHbl HacNe[0BaHNS: FeHbI
06pa3yoTcs U3 OTAEMbHbIX NAPHbIX eAUHUL, HacnefyeMbiX MO OAHOW OT KAXAOro poauTens. B TeueHue
40 neT ero paboTa ocTaBanacb HEMOHATOW U He HblNa OLeHeHa No AOCTOMHCTBY, HO cerogHa MeHaenb, Ybé
ycepamve n HabnoaaTeNnbHOCTb AENCTBMTENbHO ONepeaunn CBOE BPeMS, CYMTAETCSA OTLLOM FEeHETUKMN.

<> UrPA

OchopmneHune 1 MrpoBon npouecc «feHoTUNa» NpPU3BaHbl BOCCO3AaTh aTMocepy TOro camoro caga
B MOHacTbipe CB. ®oMmbl, B KOTOpom pabotan MeHgenb. Kak u emy, Mrpokam npeacTtonut NPoOBOAUTb OMbl-
Tbl, BECTW 3aMWUCKU PE3YNbTaTOB, HAHMMATb NOMOLLHUKOB N FPAMOTHO PACMOPAXATbCA CBOMMU BO3MOX-
HOCTAMU. YUACTHMKAM HEOO6XOAUMO Pa3yMHO pacrnpeaennTb BPpemMs mMexay UCCNefoBaHUusMU 1 NOUCKOM
(hnHaHcupoBaHus — Befb aBCTPUINCKME (HTOPUHDI, YBbI, HE pacTyT B cafy, Kak ropox! B pa3Hbix thasax
Wrpbl YYACTHUKMN HE CMOTYT YCNeTb BCE, U NPUAETCA BbIGBUPATb, UTO ANSA HUX BaXkHee. V KOHEUHO e, KakK
1 B nccnegoBaHmax MeHgens, Kaxabli payHA UrpoKu 6yayT cobupatb 06pasLbl ropoxa Ana U3yyeHus.
Te, KTO rpaMOTHO PacCYMUTalOT AENCTBUSA, NOyYaT HAaM6OMbLUYIO 0TAAYY OT CBOeN paboThl.




Onbimbt MeHaeas ¢ ropoxom

<> HAVKA

CoBpeMeHHUKM MeHaens NpUAEpPXUBaANUCh pPa3HbIX MHEHUI NO MOBOAY Ha-
CNefCTBEHHOCTU: YTO NPU3HAKN MOTOMCTBA AABNAOTCA pPe3y/bTaTOM CMeLWeHns
POAMTENbCKUX NPU3HAKOB, UTO MPU3HAKM HACNeaylTCs TONbKO NO OTLLOBCKOW
AVHUW UM 4YTO NPUOBPETAIOTCA YXKe Mocne onnoaoTsopeHusi. Ho HM ogHa
U3 3TUX TEOPWUIW He Morna 06bACHUTH, MoUYeMy onpefenéHHble usnyeckme
yepTbl, HAMpPUMEpP LBET BONOC, NPOABAAIOTCA Yepe3 noKoneHune. Ytobbl Bbisic-
HUTb 3TO, MeHAenb nNocnefoBaTenbHO MPOBEN CEPUID FEHETUYECKUX JKCne-
PUMEHTOB.

CambiMUK yCrewHbIMWU CTaNIN OMbITbl C FOPOXOM — MMEHHO 3TO pacTeHWe OTAIMYHO MOAOLL/IO ANA MOUCKA
OTBETOB Ha MHOrme Bonpocbl MeHgens. FOpox pasMHOXAETCA camoonbineHnem, 6narogaps yemy ecre-
CTBOMCMbITaTENb HAYan CBOI paboTy C pa3BeAeHUs YMCTOCOPTHDIX, FEHETUUYECKU ULEHTUUYHbIX PACTEHUNA.
3aTem OH CTan MX NepeKkpPECTHO OMbINIATb, MONyYass PaCTEHUSA-TMO6PULbI U BbiABNAS 3aKOHOMEPHOCTY Ha-
CnefgoBaHNs BHEWHUX YepT. Y ropoxa eCcTb HECKONMbKO MPU3HAKOB, KaXAbli U3 KOTOPbIX MPUCYTCTBYET
NUWb B ABYX PasHblX (popmMax, UTo MMeNOo KMueBoe 3HaUYeHUe B BbIIBEHUN NPUPOAbl HACNeA0BaHus.
3a Bocemb neT MeHaenb U3yumn 7 Takux Npu3HakoB npumepHo y 30 000 pacTeHUn ropoxa.

< UIPA

Ans y4yacTHMKOB KapTbl ropoxa CMMBOMU3UPYIOT 06bEKTbI U3yyeHus. N3o6pa-
)KEHHbIE HA KapTax pacTeHNs COBMeLLALOT B cebe BHeLIHMe YepTbl, KOTOpble JKCne-
PVMEHTATOP B TEOPUU OXMAAET YBUAETb U KOTOPbIE AENCTBUTENbHO MPOSi-
BATCA. ByKBbl Ha KapTax 0603HAYaAKOT 3NEMEHTbI FTEHETUUECKOMN CTPYKTY-
pbl, @ N306paXKeHMe CaMOro pacTeHUsi NOKA3blBAET, KaK 3TU 3/IEMEHTI
MPOABUNCH BO BHELIHUX MPU3HAKaX.

Ha npoTsKeHUM Nrpbl y4acTHUKM 6yayT cobupaTb AaHHbIe 3KCNe-
PUMEHTOB, UTO6bI NOATBEPXAATb NPU3HAKM HA KapTax ropoxa, Tem
CamMblM NOKa3biBas CBOW yCMexu B MOHUMAHUU NPUPOAbI PACTEHUN.
B hase ckpewmBaHus pogmTenbckme pacTeHus, BblbpaHHble UTPOKa-
MU, AaloT notomMcTeo (ero onpeaenser 6POCOK Ky6UKOB).

OnbITbl C pacTeEHUAMMN NPOBOAATCA B CaAy, r4e, KOHEUYHO Xe, Heflb-

31 0601TNCb 6€3 CafoBOro NHBEHTapS. MpeameTbl, KOTOPbIMU MOJb-
30Banca MeHgenb, NpeacTaBieHbl B UTpe KapTaMu WHCTPYMEHTOB.
HekoTopble U3 HUX MO3BONSAIOT NPUMEHATb Te )Xe NPUEMbBI, YTO U CaM
€CTeCTBOMCNbITaTENb: HANPUMEP, MPY MOMOLLM KUCTOYKM OH BPYYHYIO NPOBOAMN
nepekpecTHoe onbineHune. Kapta «Knuctouka ans onbineHns» NO3BONAET UTPOKY
NOATBEPAUTL OAMHAKOBbIE MPU3HAKMN CPA3y HA HECKONIbKMX KapTax ropoxa.

OcHOBbL TeHEeMmUUEeCcKoTo HAaCACAOBAHUNA

< HAVKA
MepeKpPECTHO OMblNAs ropox, MeHaenb OTKPbIN, UTO KaXable OTAe/bHO B3ATble NPU3HAKN POAUTENBCKUX
pacTeHui (Takne Kak BbicOTa CTe6/1s MM OKPACKA LIBETKOB) Y MOTOMCTBA HE CMELLMBAIOTCSA, @ HAaCNeAYIoTCS
LLeSIMKOM OT OAHOTO UKW APYroro poautens. Tak, eCNn CKPecTUTb YUNCTOCOPTHbIE BbICOKOE U HU3KOE pacTe-
HUS, UX MOTOMCTBO Bceraa 6yaeT BbICOKMM. MeHAeNb HAa3Bas TaKWe NPUM3HAKN AJOMUHAHTHbBIMU, @ KCKPbI-
Tble» NPU3HaKK, KOTOPble MOTYT NMPOSIBUTLCA Y NOCNEAYOWNX NOKONEHUIN, — peLieccuBHbIMU. Bce BMmecTe
3TU NPU3HAKK COCTaBNAKT PeHOTUN UNKn Habnodaemble XapakmepucmuKku 0p2aHuU3ma.



M3yyas 3aKoHOMepHOCTW HacnefoBaHua, MeHaenb npeanonoxun, ’H‘
YTO B OCHOBE NMPUPOAbI PACTEHUIN NeXaT FeHOTUNbI — 3N1EMEHTbI re- ago CK‘,a}aTb, MengJUO
HETUYECKOW CTPYKTYpPbl, ONpegensouine BHeWHNe NPU3HaKN. reHo: Heo&a{KHO@eHHo no@e 0
TUN KAXO0ro pacteHns COCTOUT U3 YHUKANbHOro Habopa anneneun §T 6 )
(pasHbix opm oaHOTO reHa), yHacneaoBaHHOMo OT poauTenen. Kak ro W COoux OVIbiTO@

Wy Naen, y ropoxa ABONHON Habop xpomocom (ropox — aunno- OH bigpou ZOPOX. \BOJLbMAMH—
UA), TO eCTb B KAX/AOM ero reHe rno Asa annens. Bcakoe pacreHune CT60 C ”
eAbCkoX034licThen
HO{X

nepenaeT cBOeMy NOTOMCTBY OAWH C/y4yalHbIl annenb ANA Kax- &
JOro 13 MPU3HaKoB. MHbIMKM coBamu, MOTOMCTBO, YTO6bI chop- KW“%P B 0 1 gumougu;

MUPOBATb NPU3HAK, HacNenyeT Mo OAHOMY asfieNnto OT KaXAoro 6 UX KuAeTKkax n uc TC“@
poguTens. B nmpouecce HacnefoBaHWs ONpeAenéHHbIN annenb T l P %} : lg’*
MOXeT KaK nepegaBaTbCA Aanblie U3 MOKOMEHUA B MOKOJEHue, Ip% ’CEIHpe, WecCTh
TaK N UCYE3HYTb. uau gaxce gOJLbuAe Konulf
Ha6ntogana 3a nocneayolmMmMn NoKONEeHUAMNU pacTeHnn, MeH- mxgozo LeHa 8 8
Jenb BbiABU/ BEPOATHOCTb 3aKpenneHus onpegenéHHbIX npu- - AU Obt
3HAaKOB 1 chopMynMpoBan CBOW 3HAMEHUTbIE NPUHYUMbI Hacneo- engib uggmx NoOAUNAO-
cmeeHHocmu. Mo3e oH pa3paboTan cnocobbl TOUHO NpeacKa- MgHoe paCTeHue, Hanpume

3blBaTb, KaK HacneacTBeHHas MHAOpPMALUSA nepenaeTcs mexay Nilen P
MOKONEHNAMU. 3TO NPOM30LLNO MOYTK 3@ BEK [0 TOFO, KaK yué- “%‘v OH &ﬂ He co@ep—
Hble OTKPbINK, YTO HOCUTENSIMU MHCDOPMALMK, 3aKOANPOBAHHON WUL Tex e OTKPHTMU{.

B [IHK opraHu3ma, ABNAIOTCA reHbl.

NUrePA

YyacTHMKM 6yayT OTCMEXWBaTb MPM3HAKW Yy MOTOMCTBA roOpo-
Xa, KaK 3T0 genan MeHgenb B CBOMX OMbiTax. B urpy nepeHeceHbi
4 KNIOYeBbIX NPU3HAKa U3 7, KOTopble OH n3yyan:

» hopma cemsiH (rnaakue nnanm MOpWMHNUCTbIE);

* OKpacka uBeTKoB (nypnypHbie unu 6enbie);

* OKpacka nnopos (3enéxbie unm xénTobie);

« BbICOTa cTe6ns (BLICOKUI AN HU3KUIA).

[pyrue npu3Haku, nsyyeHHble MeHgenem, BCTPEUAIOTCA Ha WUANIOCTPALMUAX, HO HE MMEIOT 3HAYeHus
B MpOLecce Urpbl: OKpacka cemsH (KEnTble Unu 3enéHble), PacnonoXeHne LBETKOB (nasywHble uau sep-
XylieuHble) n popma nnoaos (BbIMyKble UK C NEPETAKKAMMU).

B TeueHMe NapTUM reHOTUMNbl POAUTENBCKUX PACTEHUI Y)Ke M3BECTHbI (OHM NMpeacTaBeHbl KeToOHaMM
POAMTENbCKUX reHoB). Mocne CKpewmBaHMa UIPOKM U3ydaloT MOTOMCTBO, UTO MO3BOMAET UM MOATBEp-
XOATb NMPU3HAKM HAa CBOMX KapTax ropoxa, 3aKpblBas UX XXETOHAMMU INCTbEB.

Kaxablii NpM3HaK NpeacTaBneH onpeaenéHHbiM LIBETOM Ky61KOB 1 pacCMaTPUBAETCA OTAENbHO OT ApY-
X NPU3HAKOB, NO3TOMY KapTbl ropoxa (CMMBOMN3MPYIOLLME NOTOMCTBO) «HACMEAYIOT» reHbl ANA KAXKAO0ro
CBOEro npu3Haka oT pasHbix Ky6UKOB. Hanpumep, 3a6paB opaHXeBblil Ky6uK, UTPOK nonydyaet obpasew,
PacTeHMA C reHOM BbICOTbl CTe6/s, a 3a6paB 3eNEHbIA, — C FTeHOM OKPACKM MI0A0B. YHACTHUKN He MOTYT
C MOMOLLbI0 OAHOMO Ky6UKA NoMyunTb 06pasLibl PasHbIX NPU3HAKOB.




TeHomun n (!)eHomvm

<> HAYKA

MeHOoTUN KaX40ro opraHu3ma (ero BHeLHUe NPU3HAKKN) onpeaenseTcsd reHOTUNOM — ajnfensamiu, KOTo-
pble OH yHacnefoBan ot pogutenen. MOXHO NOHATb, KaKMe annenu onpeaensioT OKPacky LBETKOB Y ropo-
Xa, N3y4MB B3aNMOCBA3b MeXAY PEHOTUMOM 1 FeHOTUNOM pacTeHus. K npumepy, okpacka LBETKOB — 3TO
MPU3HaK, KOTOPbIN onpeaenseTcs napon annenei. JOMUHAHTHBIN annenb F BbipabaTbiBaeT NypnypHbIN
MArMEHT, @ PeLLeCCUBHDbIN aNnenb F He aKTUBEH MU NMUTMEHT He BblpabaTbiBaeT. ECnn B reHoTUNe NpucyT-
CTBYET JOMUHAHTHbIV annenb, NPOABUTCA JOMUHAHTHBIA NPU3HAK — NypNypHAas oKpacka, N03TOMY Hanu-
yne OAHOro UMK ABYX AOMUHAHTHbIX annefnei B reHOTUNe pacTeHUs BCeraa NpUBOANUT K cheHoTUny € nyp-
MypHbIMM LBeTKaMu. COOTBETCTBEHHO, 6enble LiBETKI BO3MOXHbI, TOMbKO eCv 06a annens peueccuBHble.

Ho Ba)KHO MOHMMaTb, UTO OZWH U TOT )Xe HabNoAAEMbIN PEHOTUN MOXET 6bITb MPOSBNEHNEM PA3HBbIX re-
HOTMMNOB. B NpuMepe C OKpackom LBETKOB NypnypHble NenecTkn 6yayT UMeTb KaK pacTeHUS ¢ ABYMS AOMU-
HaHTHbIMK annensamu (FF), Tak N pacTeHns C O4HUM JOMUHAHTHbBIM 1 OAHUM PELECCMBHbBIM anensamu (7—'}‘).
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<> UIPA

OCHOBHas Lenb y4aCTHUKOB — MOATBEPXAATb MPU3HAKM HA CBOMX KapTax ropoxa, 3abupas Kybukm ¢ co-
BMaAaloLnm reHoTUNOM. 306pakéHHble Ha nose peweTku NMeHHeTa (CM. HIKe) NO3BONAIOT ONpPeaenmThb,
KaKoOMy reHoTMMny COOTBETCTBYET TOT UM UHOW Ky6UK. PoanTenbCcKne pacTeHns NpeacTaBieHbl B UFpe xe-
TOHAMUW POAUTENbCKUX FTEHOB: B NMPOLLECCe UTPbl MOXXHO 3aMEHATb UX 1 TEM CAMbIM BIUATb HA BEPOATHOCTb
MOsIBNIEHUSI TEHOTUNOB Ha Ky6UKax NOTOMCTBA.

FeHOTUMNbl HEO6XOAMMbI, UTOGbI M3yYaTb MPU3HAKM HA KApTax ropoxa, a (heHOTUNbI HA YXKe N3YUYEeHHbIX
KapTax NMpUHeCYyT LOMNOMHUTENbHbIE OUYKW, €CNN 3asiBUTbL LieNb UCCNeAoBaHUA. Py 3TOM JOMUHAHTHbIE
theHoTMNbI GONEe pacnpoCTPaHEHbl, YEM PeLeCcCUBHbIE, MO3TOMY MPUHECYT MEHbLUE OYKOB.



MGHAC/\QBCKV[G 3aKOHOMEPHOCTMMN HACACAOBAHWUA

<> HAYKA

IKCMEPUMEHTUPYS C FOpoXoMm, MeHaenb 06paTua BHUMaHME, YTO HEKOTOpble NMPU3HaKKN CIOBHO «MPO-
NycKaT» nokosieHne. MpoBoAs KOHTPONMpyemMoe CKpelMBaHne, OH Habntogan cpasy 3a HeCKOMbKUMU
NpU3HaKamu ropoxa, B TOM umcre 3a QopMou CeMsIH, BbICOTOW CTe6/1d, OKPaCcKom LiBETKOB 1 niogos. CBou
3KCMNEePUMEHTbI OH Hauas C UNCTOCOPTHbIX PAaCTEHUN: TaKMe pacTeHNS FOMO3UIOTHbI MO TOMY UNU MHOMY
MPU3HaKy, UTO O3HAUAET HaNUumMe y HUX ABYX OAUHAKOBbIX anneneii (Hanpumep, FF vmmf]‘).

MeHenb CKpelBan roMO3UroTHble pacTeHusa 1 Habnoaan 3a ux NoToMcTBoM. K nprimepy, CKpecTus
BbICOKME PACTeHUA C HU3KUMU, OH OBHAPYXW/1, UTO BCE UX MOTOMCTBO (@ M CTanu reTepo3nroTHble pacre-
HUS — C pPa3HbIMUN annensamu, Hanpumep, F]‘) MMeso BbiCOKMe cTe6nn. MeHgenb He 06HapPYXW HU OOHO-
ro pacTeHus cpegHen BbICOTbl. TaK OH ONpeaeNin/, YTo BbICOKMIN cTe6enb — 3TO JOMUHAHTHbIN NPU3HAK,
a 3HAUWUT, eC/IN OH YHAcNefoBaH OT poAuTens, Y MOTOMCTBA OH Bcerga 6yaeT BUAWMbIM. [JOMUHAHTHbIE
annenn o603HauaKTCA 3araBHbIMKU GYKBAMU: B Ciydae C BblICOTON cTebna — 6ykBon 7. Takke MeHaenb
onpeaenun, UTo HU3KUN cTe6enb — PeLecCcUBHbIN NPU3HAK. PelleccMBHbIe annenu «CKpbiBaloTcA» 3a A0-
MUHAHTHBIMU N 0603HAUAIOTCA CTPOUHbIMU 6yKBaMU (Hanpumep, £). JOMUHAHTHbIE N PELECCUBHbIE NMPU-
3HaKM He CMeLlLMBAalOTCA Mexay co60mn, 06pasys HEKUIN MPOMEXYTOUHbIN HEHOTHM; BMECTO 3TOr0 AOMMU-
HAHTHbIM NPU3HAK CKPbIBAET Hannume peueccuBHoro. MeHgenb TWATENbHO NAAHWPOBAaN CKpeLLBaAHUSA
1 BEN 3anMCcu pe3ynbTaToB: TaK OH 06HAPYXW/, UTO B KAXK/A0W Nape BO3MOXHbIX MPU3HAKOB OAMNH Bceraa
JIOMUHAHTHbIW, @ APYron — peLeccuMBHbIN. MNagkas opma ceMaH AOMUHUPYET HaZ MOPLLMHUCTON, Nyp-
NMypHas OKpacka LBETKOB — Haj 6eNoi, a 3ef1éHas oKpacka NNofgoB — Haf XENTOW.

<> UrPA

YUacTHUKM Hab6M0Aa0T 3a TeM, KaK 4 pasHbIX reHeTUUYeCcKuxX Npu3HakKa nepeaanTcs OT POAMTENIbCKUX
pacTeHWi NOTOMCTBY, Npeaonpeaensas ux geHoTun. Kaxablii 3 3TUX NPU3HAKOB MNOAUYMHAETCA 3aKOHOMEP-
HOCTIM JOMUHAHTHOIO M PELECCUBHOIO Hac/leaoBaHus, KoTopble chopmynmpoBan MeHgens. Ha urposom
none u B Tabnuie HWKe NpuBeaeHbl Bce GeHOTUMbI B CBA3KE C reHOTUMaMu, KOTOPble K HUM MPUBOASAT.
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Peweémxn Tlenrema n pacnpeaeAeHINE TEHOTIUTLOB Y TIOTIIOMCITIBA

< HAVKA

PeweéTKa MeHHeTa — 3TO Hay4HbIN WHCTPYMEHT, NO3BOMAIOWMNI PAcCUMTaTb YacTOTy NOABNEHUS TeHOTU-
MOB Y MOTOMCTBA NOC/NE CKPELMBAHNS ABYX POAUTENEN C U38eCMHbIMU FreHOTMNamu. C MOMOLLbIO PEeLIETKM
MOXHO TaK)e YCTAaHOBWUTb reHOTUN POAUTENeN, NOACUYNTAB YACTOTY NOABMEHUS NOTOMCTBA C ONpeaenéH-
HbIMK heHoTMNAMM.




MpocTenwwyto pelweTky MeHHeTa Nerko NOCTPoOUTb — OHa Ae-
MOHCTPUPYET HacnegoBaHWe OAHOrO Npu3Haka. feHoTUNbl po-
ANTENeN YKa3blBAOTCA CBEPXY U COOKY OT PeLLETKN, NOC/e Yero
B AUENKN BNUCbIBAKOTCA KOMBUHALMUN POAUTENbCKUX FEHOB, KO-
TOpble MOTYT Nepefarbcsi NMOTOMCTBY.

MocTpoum pelweéTky MeHHeTa, UTO6bI ONpPeaennTb OKPaCKy
LIBETKOB Y MOTOMCTBA OT [ABYX r€TePO3UTrOTHbIX POAUTENEN C Nyp-

NypHbIMKA UBEeTKaMun. Takoe CKpelLBaHne Ha3blBaeTC MOHOIM- F
6puAHBIM, NOCKONbKY 06a poauTensa retepo3nroTHbl MO OAHOMY
N TOMY XKE FeHy.

M3-3a TOro, Uto 06a poauTensa reTepos3nroT-
Hbl MO OKpacke LBETKOB, 50% KX NOTOMCTBA
6yneT retepo3nroTHbIM C MypPnypHbIMU LBET-
Kamu, Kak n camu poautenu. OgHaKo Apyras
MoJIOBMHA He 6yaeT reTepo3nroTHom: 25% pa-
cTeHun (ueTBepTb OT 06LIEro Yncna) byayT c ao- 7D0 UTeAb 2
MWUHAHTHOMN romo3uroToii (FF) u ¢ nypnypHbiMU g
LuBeTKamu, a apyrue 25% (ewé yetseprb) — (ftj()

C peueccuBHoOM romosuroToit (ff) u ¢ 6enbimu

uBeTkamu. Takum 06pa3om, B NOTOMCTBE COOTHOLLEHKe ocoben
C AOMWHAHTHbIM MPN3HAKOM M 0CO6EN C peLeccCuBHbIM byaeT
COCTaBNATb 3:1.

<> UrPA

Ha none uso6paxeHbl 4 pell€TKu MeHHeTa, NpeacTaBnaoLLne 4 NPU3HAKA ropoxa: popmy ceMsaH, OKpac-
KY LIBETKOB, OKPACKy MM0A0B U BbICOTY CTe6MA. Mirpokam AOCTYNHO AeNCcTBMe, No3B0oAI0LLIee 3aMEeHUTb
OAVH XXEeTOH POAUTENbCKMX FeHOB. ITO AENCTBUE O3HAUYAET U3MEHEHWE reHOTUNA POAUTENS, UTO NOBAMUSET
Ha reHOTWMbl MOTOMCTBA, MOCKOJIbKY pPeLlETKa N3MeHMNacb. HeKOTOpble FeHOTUMbl MOTYT CTaTb HEBO3MOX-
HbIMU: HANPUMeEp, y NOTOMCTBA HUKOTAA He 6yAeT rOMO3UIOTHOTO PELECCMBHOIO reHoTHNa (ﬁ‘), €cnu XoTa 6bl
OAVH 13 poauTenen uMeeT JOMUHAHTHYIO romo3uroty (FF).

7D0 uredb 1

(5‘)

f}'k.PMkﬂ. uPemkop

™

J"Mpuupa-le

== 0

MocKoNbKy KaXablii pe3ynbTaT B npefenax peweTkn NeHHeTa paBHOBepoATeEH, 6POCOK Ky6UKOB Mo-
3BO/ISIET NPOLEMOHCTPUPOBATD C/ly4anHOe pacnpesefieHne reHoTMNOB Yy NOTOMCTBA, KakK 3TO MPOUCXOAUT
B AENCTBUTENbHOCTU. NS onpeaeneHns BbiNABLUMNX FEHOTMNOB 3HAUYEHNA Ha Ky6rKax COOTHOCATCA €O 3Ha-
YeHMNAMM Ha pewéTke MeHHeTa. C ABYMA reTepo3nroTHbIMU POAUTENS MU He06XoAnM KyOUK C pesynbra-
TOM IV, UTO6bl NONYYUTb PeLLeCCUBHbBIN (heHOTUM, TOTAA KaK AOMUHAHTHbIN heHOoTUN 60/1ee BEPOSITEH U CO-
OTBeTCTBYeT pe3ynbratam |, Il n lll. Yawwe Bcero reHoTUNbl BbiNafaloT B COOTHOLWEHUN 1:2: 1, npeAcKka3saHHOM
MeHgenem (xoTs B KaXXAOM C/lyuae 3T0 COOTHOLIEeHMe 6yaeT HEMHOMO OoTnYaThesa). Habngas 3a BepoAT-
HOCTbIO MOABAEHUS FTEHOTUMOB HA KYbMKax, UTPOKN OLLEHMBAIOT, KaK reHeTnyeckas nHdopmauus nepeaa-
érca (unn He nepenaérca) NOTOMCTBY.



AHaansupyrolee cKpeumnBaHmne

< HAYKA
Auanusupyiowiee cKpewmBanme — 310 3KCNe- oy uauii peHoTun, Peyeccuburit
iieHTantHoe ckpelinsaHve ocobu c aomu- HeugbecTHutll ceHoTun: erorun, ugbecrril

HaHTHbIM (DEHOTWUMOM, FeHOTUMN KOTOPOMW Heuns- 9 S
BECTEH, M1 0C06U C peLeccMBHbIM (DEHOTMMOM. T w E[ ZeHO/WI'ﬁ

Takoe ckpelMBaHue NpoBOAUTCA ANS TOrO, UTO-
6bl ONpeaennuTb reHOTUN 0Co6M C AOMUHAHTHbIM

theHoTMNOM. ecAU Y poguress UAU ecAu Y pogutetq
ECnu JOMUHAHTHOE pacTeHue romosurotHo (FF), C NYpNypHuLMuU ¢ NYpNYpHLLMU
y BCEro ero noTomcTea nocne ckpelumsaHus oy- @&me zeHorun TT @56/‘/@1/414 2eHOTUN 7’]

QYT NypnypHble LBETKU, MOCKOMbKY NOTOMCTBO
rapaHTUPOBAaHHO yHACMeayeT OT AOMUHAHTHOrO
pacteHus annenb F, KOTOPbIA «CKPOeT» annen bf,
MONYYEHHbIV OT PEeLLeCCUBHOTO PpacTeHms.

ECn JOMMHAHTHOE pacTeHne reTepo3nroTHO (Ff),
ero MOTOMCTBO MOXeT YHacneA0BaTb OT HEro an-
nenb F nn6o f. OT peLeccMBHOIO pacTeHNs MOX-
HO YHaCNenoBaTh TOMbKO annenb f, No3ToMy B No-
TOMCTBE 6yAyT 0CO6M KaK ¢ 6enbiMu, TaK U € nyp- @ @ @ @
MYPHbIMK LBETKAMM, NOCKOMbKY UX BO3MOXHbIE

reHotunbl — Ffun ff.

MpoLecc onjloAOTBOPEHNS C/lyUYaeH, Tak UTo He- bcé noromcrho OgHA noLobura noromctba
60/bLI0E YNC/IO AHANTM3UPYIOLLUX CKPELLMBAHNI C nYpnypHLMU ¢ NYpnypHetMU @5emeu,
He rapaHTUPyeT TOro, YTO B NOTOMCTBE BCTPETAT- %gemw gpyeas — ¢ SediMu

CA BCe BO3MOXHble dheHOTUNbI. HYy)XHO npoge-

NaTb MHOXECTBO aHANM3NPYOLWMNX CKPeLMBAHUN, UTO6bI BbIACHUTb HEM3BECTHbI FEHOTUN POAUTENIbCKO-
ro pacteHus. K cuacTtblo, METOAbl U TEXHONIOTMW B FEHETUKE YILNW AaNeKo Bnepéeén co BpeMeéH MeHaens.
BmecTo TOro uto6bl NOfaraTbCs UCKNOUMTENbHO HA HabnoaeHUs 3a GU3NUYECKUMU CBONCTBAMM, cenyac
MOHO Y3HATb reHOTUM C MOMOLLbIO MOIEKYNAPHOro aHann3a (noncka onpeaenéHHbIX NocnefoBaTenbHO-
CTeli reHoB) unu pacwngpoBku NonHoro reHoma (pacwmndposku IHK opraHusma).

< UrPA

YUaCTHUKMN CTPEMATCA 3abupatb € NoNs Ky6UKM NMOTOMCTBA, COOTBETCTBYIOLME FeHOTUMNAaM, YKa3aHHbIM
Ha UX KapTax ropoxa. IT0 Ha3blBAeTCA «MOATBEPXKAEHNEM NPU3HAKA» U YEM-TO CXOXKE C aHANU3UPYIOLLUM
CKpelBaHueM, KOTOpoe TaKe NMoATBEPXAAeT reHOTUN Mo BHeWHeMy BUay pacTeHus. B Xu3Hu ropasno
flerye onpefenuTb reHoTUN No peleccusHomy deHotuny (y Bcex ocobeid ¢ 6enbiMn LBeTKamMu reHotun ff),
B TO BpeMsl KaK OTNUUTb romo3unrotoe pacteHue (FF) oT reTepo3nroTHOro (Fﬂ cpeau ocobeil ¢ nypryp-
HbIMU LBETKaMN BU3yaNibHO NOMPOCTY HEBO3MOXXHO. NS YNPOLLEHUS NFPOBOTO NPOLLECCA YYACTHUKN MO-
ryT 3a6MpaTh HYXXHbIE UM KYBUKN 63 NpoBeaeHNs JONONHUTENbHbIX OMbITOB.




Mrororertoe HacAeAOBaHINE

< HAYKA
OpraHu3m, umes [EeCATKM TbiCAY reHOB, POgb/f&{bCKOé Dagwe CEMEHA, MO/U(,@MHMCTHE
nepeaaer cBoOeMy noTomcrsy no oAHOMY noKoLeHUe §&L€Hb{€ VMOgb{ CeMeHA, XEATLLe

annento oT KaX/aoro U3 HUX. MiayueHue cpa-
3y BCEX F€HOB U UX anneneny opraHuama —
KpaiiHe CNoXHad 3ajaya Ana Tpaauum-
OHHbIX METOMIOB CKpellMBaHusA. MeHaenb,

KaK MpaBuno, u3yyan MpU3HAKW napamu 776/0508 noKoLeHue fmg/cue C€M€Hﬂ,
11 BbICKa3a/ NpeanosioXeHune, Uto Hacneno- Zua?mgog E) ;exé'mﬂe nioget Kryg

BaHMe OJHOro NPMU3HAKA He BINAET Ha Ha-
cnefosaHue papyroro. Ytobbl nNpoBepuTb
3TO, OH CKpPEeCTUS1 TOMO3UTOTHOE pacTeHue,
MMeBLLEe MMAAKMe CEMEHA U 3eMIEHbIE NJO-

2 Aagiue cerexa,
;ué'/me nA0gbt

Aabl, C APYrMM TOMO3UTOTHbIM pPacTeHUuem,
y KOTOPOTro 6bI11 MOPLUHK- [ amest
CTble CemeHa U EenTble nno-

Abl. Mo pe3synbratam npepbl-
JylMX ONbITOB MeHaenb yxe

3Has, YTO rNagKuMe cemeHa /{@
N 3enéHble nNnoabl — AOMU-

HaHTHble NpU3HaKu. Y Bcero
MepBOro NOKO/EHNA TaKxKe
6bInY rNagKkme cemeHa u 3e-
NEHble NNIoAbl, KAK OH 1 Npea-

nonaran. 3atem MeHpgenb
CKpecTun paBa pacTeHus
M3 3TOro MOTOMCTBA U 3a- Dagme r@
thukcupoBan eHOTUMDI CeMeHA,

BTOPOro nokoneHus. Takoe é&ié’Hb{e
NOBTOPHOE CKpelinBaHue e
Ha3blBAeTCA AUrMGPUAHDIM, 7

TaK KaK 06a cKpeLimBaeMbix &@g rg
OpraHM3ma reTepo3uroTHbl
Mo [BYyM reHam.

B cheHOTUMNE BTOPOro NoKoneHus Habnoaanocb npumepHoe cootTHoleHmne 9 (rnaa-
Kue cemeHa, 3enénblie nnoabl) : 3 (rnaakue cemeHa, XeénTble nnoasl) : 3 (MopWUHK- 3Tu

N’g

CTble CEMEHa, 3eMéHble nnoabl) : 1 (MOPLMUHNCTbIE CeMEHa, XENTble nnoabl). MeHaenb g
3aMeTUN, YTO YNCNO PACTEHUN C MALKUMU U MOPLMHUCTBIMIU CEMEHAMW YKIafAblBa- i WQEHW
€TCA B COOTHOLWeEHMeE 3 : 1 TaK Xe, KaK U YNC/I0 PAcTEHUN C 3eNIEHBIMU U XXENTbIMU AeZAU
nnogamu, To eCcTb 3aKOHOMEPHOCTb HAac/eOBaHNA OTAENbHO B3ATbIX MPU3HAKOB 6 OCHO6

He Mu3meHunacb. Takum 06pa3om, HacCNefo0BaHME OKPACKN NNOAOB HUKAK He BAUAET 0

Ha HacnepoBaHue hopmbl cemsiH. MoJO6GHbIE COOTHOLWEHUS HABMOAANUCL U C ApY- (#OPM“LeHMﬂ
rMMK Mapamy NPU3HAKOB. 3TO NpuBeno MeHaens K OTKPbITUIO 3aKOHA HE3ABUCMMO- 00402KKU
ro HacNepoBaHUA: annenn OAHOro NPU3HaKa HacNeayTCs HE3aBMCUMMO OT annenen Mlpbt

Apyroro. Xota MeHaenb nccneaoBan TofbkKo MO ABA NPU3HAKA 3a pas, 3TOT NPUHLMN
MPUMEHUM K N060My UMCNy NPU3HAKOB.




B 1910 rogy Tomac XaHT MopraH OTKpbIN CLenieHHble reHbl, Koraa 06HapyXun, 4To HEKOTopble Npu-
3HaKu y Apo3odun (N10A0BbIX MyLIEK) HACNEAYIOTCA HecopasmepHo, 06pasys UCKOUYeHWe U3 3a-
KOHa MeHgens. CuensieHHble reHbl HAXoAATCA Ha XPOMOCOMe TakK 6MM3K0 Apyr K Apyry, uTo Hacne-
AYIOTCA KaK OfIHO Lienoe. 3To OTKPbITUE NPUBE/O K NOCTPOEHUIO FeHETUUECKUX KapT, MO3BONSAIOLMNX
onpenennTb NOMTIOXEHNE FEHOB Ha XPOMOCOMAX Y pa3HbIX 6MONOrMUYECKUX BUAOB, UTO U 3aN0XUI0
OCHOBbI paclmngpoBKy reHoma. MeHAeno NoBe3 o, YTo B €ro UCCNefoBaHMsX FeHbl NPU3HAKOB pac-
nonaranncb Ha XpOMOCOMaXx Aaneko Apyr oT Apyra v HacnefoBanncb He3aBUCUMO.

<> UIPA

B urpe ectb 4 KntoueBbiX NPU3HAKA, KAKAbIA U3 KOTOPbIX ONpeAenéH AByms annensmu. [ins ogHoBpe-
MEHHOTIO OTCNEXNBAHUA BCEX 4 MPU3HAKOB NOHaA06unach 6bl oueHb 60nbluas pelweTka NeHHeTa pasme-
pom 16 x 16. [OCKOMIbKY MPM3HAKM ropoxa MNOAUMHSAOTCA 3aKOHY MeHAens U Hac/neaylTcs He3aBMCHUMO,
Kbl M3 HUX MOXXHO OTC/IEXMBATb NPU NOMOLLM OTAENIbHON pewwéeTkn NeHHeTa. Ha NpoTsEeHUN Urpbl
YUYaCTHUKN MOTYT 3aMEHATb Napy POAUTENbCKUX annenemn Ans KaxLoro npusHaka no otaenbHoCcTU. Bpocok
Ky6MKOB TaKxe onpenenseT reHOTUMbl MOTOMCTBA A/ KaXXA0ro OTAENbHOIo Npu3Haka. YTobbl ynpoCcTuThb
WrPOBOW NPOLECC, MPU3HAKM HA KapTax ropoxa NoATBEPXAAKTCA Mo OAHOMY 3a pa3 (UTO MOXET 3aHATb
HECKONbKO payHAOB). 3TO O3HAUAET, UTO PacTeHNEe C OAHON KapTbl FOPOXa MOXET «YHAC/MEA0BaTb» YacTb
MPU3HAKOB OT OA4HOW Napbl pognTenen, a YacTb — OT APYron.

HGMGHAGAGBCKVLQ 3aKOHOMEPHOCTIN HACACAOBAHNA

<> HAVKA

MOXXHO 3aMeTUTb, UTO Y OKPYKAIOLLNX HAC JTIOAEN, XXNBOTHbIX U pacTeHU i HaMHOro 6onee Cl0XHoe co-
yeTaHMe NPU3HAKOB, HEXENMWN MOPLMHUCTBIA UKW TNAAKUI, BbICOKUA MAN HU3KWUIA U T. A. 3TO NPOUCXOANT
13-3a TOr0, UTO He BCe NMPU3HAKU NMOAYUHAIOTCA OTKPbIThIM MeHAenem 3aKOHOMEePHOCTAM HAacNeaoBaHuA.
CylLecTBYeT MHOXECTBO MPU3HAKOB, KOTOPble HE KOHTPONMUPYITCA CTPOro OAHUM FEHOM, COCTOSILLUM
13 MO/THOCTbI0 AOMUHAHTHBIX 1 MOMTHOCTbIO PELLeCCUBHbIX annenen.

MprMepoM MOXXET CNYXWUTb OKpacka LIBETKOB NIbBUHOTO 3eBa. OHa onpefenserca AByMA annensamu n Mo-
XeT 6bITb KpacHon (R) nnu 6enoii (r). Ho ecnu pacteHne ¢ KpacHbiMK LuBeTkamu (RRK) ckpecTuTb € pacre-
Huem c 6enbiMu uBeTkamu (rr), BCE reTepo3nroTHoe notomMcTeo (Kr) OKaXeTcss po30BbiM, @ HE KPACHbIM.
Takon TN HAacneaoBaHMA Ha3blBAETCA HEMOMHbIM JOMUHMPOBAHNEM: OAHOMO AOMUHAHTHOrO annens He-
[0CTATOUYHO, UTO6bI LBETKM Y MOTOMCTBA 6bI/IN MOMHOCTbIO KPACHbIMU. [1pyron npumep — TUM WePCTM
y co6ak nopoabl nabpaayanb. Ecnu y cobaku NpucyTCTBYIOT ABa an/ens, oTBeyallme 3a Bblollyocs
wepctb (KK), To OHa 6yaeT oueHb KyapABON, Kak nyaenb. Cobaka ¢ ABYMA annensamu, OTBeYaoLUumm
3a npsamyio wepctb (ICHKH), 6yneT ragkowepcTHOR. Mpu 3ToM y cO6aKM C KyAPABONA WepPCTbio 1 FMaAKo-
WEPCTHOW cobaKm 6yaeT NOTOMCTBO C YMEPEHHO BOMHUCTOM WwepcTbio (FCHK).

CylLecTBYIOT TaKXe NPU3HaKK, NPU KOTOPbIX 06a ansiens BblpaXKeHbl MOMHOCTbIO. Knaccuueckun npu-
Mep — rpynmnbl KpOBU A, B 1 0 y uenoBeka (Mbl CO3HATENIbHO He yuMTbiBaeM pe3ychl + U —). [ina rpynnbi
KpoBu A annenu o6o3HauaTca Kak I, ana rpynnbl B — Kak 1%, a ana rpynnbl 0 — Kak ¢°. 06a annens — I
1 I® — IOMUHAHTHbI MO OTHOLWEHUIO K 1°. Yenosek ¢ annenamu I* u * o6nagaeT peHoTUnom A; nogo6HbIM
obpasom reHotun 1% npuBoauT K heHoTuny B. OfHAKO ecnu y uenoseka ectb annenu I* n I® (reHo-
Tn I*1%), ero heHoTmn — AB. 3TO Ha3bIBAeTCA KOAOMUHUPOBaHUeM. 06a annens JOMUHAHTHbI, MOCKOMbKY
06a theHotuna (rpynnbi A u rpynnbl B) NpUcyTCTBYIOT B PABHOMN CTEMEHU U HE YCPEAHAIOTCA, KakK B ciyyae
C HENOJIHbIM OMUHUPOBAHUEM.

Bo MHOrux cnyyasx oguH heHOTUN KOHTponupyetca 6onee yem OAHUM FEeHOM, APKUI MpumMep —
pocT uenoBeka. Mo oueHKaM OAHOro NCCNeaoBaHNs, 3a 3TOT NpU3HaK oTBeuakT 700 pa3NINYHbIX reHOB,
N He y BCeX U3 HUX CXOXMe CBOWCTBA. K TOMY )Ke Ha pOCT TaKXe CU/IbHO BAUAIOT OKpyXalollaa cpeaa

N NUTaHue.
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<> UrPA

Bce npu3Haku, npecTaBneHHble Ha UFPOBOM MOMe, MOSUUHSIOTCS MEHAENEBCKOMY  —
3aKOHY HACNeA0BaHNSA C NONHBIM AOMUHUPOBAHNEM. B AAHHOE U3NAHINE BXOAAT 2 NPO- g 1/ 171100
MoKapTbl (DEHOTUMOB, UAMIOCTPUPYIOLLNE KOOOMUHUPOBAHUE N HerosHOe AOMUHUPO-
8aHue. B AeNCTBUTENBHOCTY HI TO, HU APYroe Y ropoxa He BCTPeUaeTcs, 0HaKo 130-
6paKEHHbIe Ha NPOMOKapTax 3aKOHOMEePHOCTN U3BECTHbI 4715 PYrMX BUAOB PacTeHUN.
Hanpumep, y reTepo3nroTHOM KaMenmn MoryT 6biTb OfHOBPEMEHHO KpacHble 1 6efble
NenecTKu B 04HOM LiBeTKe (KOAOMUHMPOBAHMUE), @ Y FeTePO3NTrOTHOTO IbBUHOIO 3eBa — BCE NENecTKU po-
30Bble (HenonHoe AoMUHMPOBaHMe). Ha npomokapTe (heHOTUMa C HEMONHbIM JOMUHUPOBAHNEM U306pa-
KEHO reTepo3nNroTHOe PacTeHne CPeAHei BbICOTbl — Takas 3aKOHOMEPHOCTb HAacNe[0BaHUs BCTPeYaETCs
y MHOXeCTBA PacTeHWN, XMBOTHbIX, a TakXe Y YenoBeka. MocKoNbKy B TaKMX Clyyasx Kaxablii FeHOTUN
NMeeT YHUKaNbHbI GeHOTMN, NPU Urpe C NPOMOKapTaMK Ha None MOSBATCA 2 JOMNONHUTENbHbIE LieAn
nccnefoBaHUN.

2

HQ]OBVL‘-LHble mymaunmn

< HAYKA

Ans Bcex BblEOMNMCAHHbIX 3aKOHOMEPHOCTEN XapakTepHa nepefayva NMOTOMCTBY anfnenen uan nocne-
nosarenbHocTen [IHK 6e3 Kakux-nm6o usmeHeHunin. OQHaKoO M3-3a YCNOBUI OKpYxatowwen cpedbl (Hanpu-
mep, YNbTPadmroneToBoro UsnyyeHns), XMMnYeCcKoro Bo3aencTemna (MytareHoB) nau nNpocTo ownboK Ko-
MUPOBaHNA OpraHM3mom cob6cTBeHHON IHK BO3MOXHbI CyyaiiHble FeHeTUYeCckne U3MeHeHUs — MyTaLuu.
OHM moryT Bo3HMKaTb B [JHK no60on KneTkm u 06bIYHO UCNPABAAIOTCA KNETOYHbIMA MexaHu3mamu. He-
McnpaBfeHHble MyTaLUN B 6OMbLUNHCTBE KIETOK BAUAIOT TONbKO Ha CaM opraHusm. OgHako ecnu myta-
LA NPONCXOAUT B KIeTKe, ABMAIOLWENCSA YACTbIO PENPOAYKTMBHON cMcTeMbl (ALEKNeTKa, KNeTka cnepmbi
UMW MbiNbLbl), OHA MOXXET NMepeaaThcs NOTOMCTBY. VIHOTAA N3-3a MyTaL MU BO3HMKAET HOBbI annesnb, 1 3TO
HA3bIBAETCS NEPBUYHON MyTaLUeN.

HekoTopble NepBUYHbIe MyTaL MM Bbi3biBAOT 3HAUYNTENbHbIE U3MEHEHWUS CBOWCTB reHa. Horaa 3To npu-
BOAMT K 60Ne3HAM, XOTA Yalle MyTaLMy He OKa3blBaloT HUKAKOIO BUAAHWA, @ HEKOTOPbIe Aa)ke HGblBaOT NO-
NEe3HbI 1 JAIOT MOTOMCTBY ONpefeNiEHHbIe MpenmyLecTBa. YacToTa NnepBUUHbBIX MyTaLUin y GUONOFNYECKUX
BUAOB BapbupyeTcs. B ropoxe unu niieHULe MyTaumyu BCTpeyarTca peako (npumepHo 5 Ha 1000 B reHe
3a roj), B To BpeMsi KaK y f1t060ro 13 Hac ecTb 0K0/0 100 reHeTUUYECKNX MyTalUi, KOTOPbIX HET Y HaLIUX
poauTenen. Yactota mytaunii y nrogen — npumepHo 1 Ha 1 000 000 000 nap HyKNeoTUAOB 3a NOKoeHue!
B nio6om cnyyae 60MbWNHCTBO 3TUX MyTaLMA HE3HAYMTENbHBI U HEe BAUAIOT Ha 061WMIA heHoTUn.

PacteHneBoAbl M34aBHa NOMNb30BaNUCh METOAAMU BHEAPEHMUSA CyYalHbIX MyTaLMn B FEHOM — 3TO pes-
KO MOBbIWAN0 YACTOTY MEPBUYHbBIX MYTaLMN M NO3BOMSANO NOMYUYUTb XKENAeMble NPU3HAKKU. 3a CUET ce-
NEKTUBHOIO CKpPeLWUBaHUS MOXHO Oblfl0 BbIBECTU HEOBXOAMMbIA (PEHOTUMN, OAHAKO YacTO NOAy4Yanuch
1 HeXxxenaTenbHble heHOTUMbI, @ NPOLLECC CKpeLMBaHua 6bi1 AOPOrMM 1 TPYAOEMKMM. B nocnegHue geca-
TUNETUS PA3BUTME FTEHHON WHXEHePUU U TEXHOMOTMI pefaKTUPOBAHUS FreHoOMa NO3BOMMIO BBOAUTD Ha-
npaBfieHHble MyTaLun n Jaxe uenbie reHbl B IHK opraHn3ma. 3To ycKoprno NpoLecc co3faHnsa pacTeHui
C onpenenéHHbIMKN XapaKTepucTukamu. Tenepb MyTauumn nepectanu 6biTb Cly4alHbIMU, a8 BEPOSATHOCTb
MONyYeHuns HexenatenbHblX (PeHOTUMNOB 3HAUUTENbHO CHU3MNACD.

<> UIPA

Pagn ynpouieHns MrpoBOro npoLecca AoNycKalTcs HEKOTOPble BOMbHOCTU OTHOCUMTENbHO MyTaLuWi.
Korna nocne 6pocka Ha Kyb6uke NOTOMCTBA BbinafaeT CUMBON MyTauuu f§, 3TOT Ky6MK OfMH pa3 nepe-
6pacbiBaeTcs. Ecnu npum NOBTOPHOM 6pOCKe BHOBb BbiMan 3TOT CMMBOJI, TO OH OCTAETCA B uUrpe. Takas
BepoATHOCTb MyTauuu (1 K 9 Ans Ky6rKa) HECOU3MEPUMO Bbillle peanbHoW. [laxe UCnonb3ys Xumuyeckue
MyTareHbl, yYEHble CTapaloTCA YAepXnBaTb YacToTy MyTauun B npeaenax 1%, NockonbKy 60blloe Uncno
MyTaLMi MOXET NOry6uUTb pacTeHne Mnmn 3aTpyAHUTb ero CKpeLmBaHume.

n



B urpe yu4acTHUKM MOTYT BbI6GMpPATb, Kakas MyTaLus UM 60/blue Nog-
XOAMT, B PeanbHOCTM e MyTauuu CnyyanHbl. TaKXe UIPOKK peLlatoT,
KaK Hanbonee BbIrOAHO UCMO/Ib30BATb KY6UK C MyTauuein: NoATBEPANTD
BO3MOXHbIN MPU3HAK MW NPU3HAK, KOTOPbIV C TEKYLLUMW POAUTENIbCKMN-
MU reHaMun NonyunTb 661710 6bl HEBO3MOXHO. Ha Aene yuyeHbiM, Hanpas-
NEHHO NCNOMb3YIOLMM MyTareHbl, U3-3a CIy4anHOroO XapakTepa MyTaLui
MPUXOANTCA WCCefoBaTh AECATKM TbiCAUY PacTeHUW, UTo6bl OTbICKATb
€AMHCTBEHHOE MHTepecyioLlee X U3MeHeHue.

Wcnonb3ya Ky6uK MyTauum §§, UrpoK MOXET U3MEHUTb cpa3y oba an-
nens, 0A4HaKO B XXM3HW MyTaLuu AENCTBYIOT MHaue. Y ropoxa B npupoje
BCTPEUAlTCA ClyyalHble MyTALUKW, HO KaXAAs U3 HUX BIUAET TONIbKO
Ha OAWH annesnb. B XMMMUueckn MyTMpPOBaHHbIX MOMNYAALUAX MOTYT BO3-
HUKaTb MyTauuu, BAuswwWwMe Ha o06a ansens, HO Takoe BCTpevaercs
OueHb pefKo, a ec/i U MPOUCXOAUT, TO Y KaXXA0ro annens myrauusa 6y-
JeT pasHou.

CaoBapb

Annenn Pa3nnuyHbie hopMbl OL4HOTO 1 TOTO Xe reHa, nepega-
Baemble No HacneacTBy. 0603HaualoTCA 3arnaBHbIMU
WNN CTPOUHbIMU ByKBamu (F vmvlf).

AHanusupyouwee MeToAuKa CKpellnBaHuUd, No3BonaOLWan YyCTaHOBUTb
CKpewBaHue HEN3BeCTHbIN FeHoTUN pacTteHna no 4acrtore pacnpe-
aeneHna Nnpu3HakKoB 'y ero NnOTomcTBa.

leH EguHuua HacnegCTBeHHOCTU, NepefaBaemas OT poau-
Tens NOTOMCTBY.

leHoTMn Kom6uWHauus annenei reHa, onpegenswowas gusmnue-
CKne xapaktepuctukm (heHoTun) opraHnsma.

FeTepo3nroTHocTb Hanuume ABYX pasHbIX ansneneii B reHe (Hanpumep, }'f).

Fomo3urotHocTb Hanuuune AByX OAMHAKOBbLIX annenen B reHe (Hanpu-
mep, FF vmmff).

JOMMHAHTHBIA Annenb, HaNMuMe KOTOPOro BCeraa Pusnyeckn nNposs-
naetca (8 peHoTune).

MepBuuyHas leHeTMUeckas MyTauus, N3-3a KOTOPON BO3HUKAET HO-
MyTauusa Bbli annenb.

PeueccuBHbI  Annienb, HAaNMUYMe KOTOPOro B MPUCYTCTBUU AOMUHAHT-
HOro annens He npossnseTca usnyeckn (B heHoTU-
ne), HO MOXET NPOABUTLCA B BYAYLLNX MOKONEHUSAX.

PewwéTka MNeHHeTa HayuHbI MHCTPYMEHT, AEMOHCTPUPYIOLWNIA coueTae-
MOCTb afinenei Npu CKpewmnBaHmm.

®eHotun COBOKYMHOCTb BHELIHUX NPU3HAKOB OPraHM3ma, KoTo-
pble onpeaeneHbl ero reHeTUYecKon CTpykTypoi (re-
HOTUMOM).
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COCTABUTENN
Anuot ATTPUAX
(nokTop dunocochun,
AUMIOMUPOBAHHbIA 6MONOT,
NeCTBUTENbHbIN YNeH
KoponeBckoro o6liectsa
6uonoruu)

Annsa M. BaHwTenH (aokTop
thunnococum)
Kentnux Xase (6akanasp
@CTeCTBeHHbIX HayK)
Mawikn . Aur (aokTop
tunococum)

KOHCY/IbTAHTDI
IHH ATKMHC
Kencu bapkom
Tannep O. bek
3Hapto benn
Makc bepHLUTENH
Cenus bocco-flechesp
KenT fopaoH
Kstn Urep
JlopeH Knapk
Cto3aH Kozenb
DxeHHnep Kapponn
AHHa JleTko
JlopeH Mapkc
MatTeo MapTuHa
[bkencoH Menepc
Jlnam T. Munnapg
KamepoH MuHu
dunnunn Mionnep
Tapa A. lNennetbe
Mamena A. Pu6oH
Hartanu Pogpurec
Xonnu PoyneHac
JlaaBaHbsa CaHKapaHapasiHaH
JpuH CuBepcoH
Ckott 1. YaTep6u
Monnu Yapnapbenno
Oununn YanmeH
Menucca A. LBannep
KeppuH 3naunort




