FEHETUKA — CENIbCKOMY XO3SIMCTBY: pro et contra

«CE/IbCKOE XO3SIUCTBO - MNEPBOE U3 MEPBbIX HAYK, IEPBOE U3 [TEPBbIX UCKYCCTB»
Kapa Pyave

«YBJIEKAJIUCb OEJINKATECAMMWU. A HY)KEH-TO YEPHbIA XJIEG».
A.H.TynoneB
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KAPJT ®PAHLUEBUWY PYJIbE (1814—1858) — Gwuonor, naneoHTonor. OpanHapHbIN

«Pycckue omkpoblmus 3a epaHuyeil Yacmo He 3amedarom, daxe ecAu

OHU V\géAMKyl-OW\Cﬂ HA UHOCMPAHHOM A3blKe>>.

PyAbe HANOMUHAA MAaKXKe 0 HApoOHOU 2opdocmu, 0 MOM, YUMo oAz Y4eHozo padomamb OAS poduHbl, 0 MOM, YMmo
HedocMoliHO YuyeHozo ybBaeyeHue COMHUMEABHBLIMU UYXKECMPAHHBIMU MOoJaMu. 3a 4mo Xe HAM CAYXumb ux
uHmepecam, y Hac cBou Hyxdbl. Ezo Bosmywsaro yHuxkeHue neped uHocmparyamu: «He B8 odHo ux okowko coAHue

cbemum, - 206opun oH, - u Bocxodum He y Hux Ha 3anade, a Ha Bocmoke, u ommyda cBemum poBHo Ha Bcex>.

nyTVIH 3ag6un, ymo Poccusi He Oydem npsamambcs u 3amolkamoces 8 odracmu

HAaYyKu, Ho nydAukayuu B UHOCMPAHHBIX HAYUHBIX XYPHAAAX He Mozym Oblmb

2AaBHOIM KpumepueM OAS uccAedoBaruili. Hacmosdujue uccaedoBarus — eAydokue,

‘ BaxkHole OAS MupoBoli Hayku — KoHedHo npodbrom cede dopoey Kyda YyzodHo. B mom

ducae u B amy aumepamypy, amo coBepuierHo ouebudras Bewsp.

«<KyrbmypHoe pazbumue Hapoda mpedyem, umodbl oH noabsoBancs cBoum podHbIM 53bIKOM, a He

YYXKUM KaKUM Obl coBepuieHHbIM amom vyxXoli A3bIK He ObIA>.




I Akademuk AH CCCP, desaxObi Nepolu Couuanucmu4ecKoz20

TpyOda iMlaeen MMaHmMesneluMoHo8UY JIYKbSIHEHKO, suisen copt 03uMoii

| nweHuubl besoctas 1, KOTOprIZ Nno NPOUCXOXOEHNIKO ABNAETCA CIOXHbIM, OH CO3daBaliCA Ha
OCHOBE KOMOMHaUMWN LEHHbIX HAcneaCTBEHHbIX KayecTB pAaO0a CopToB U CbOpM nweHunubl nNyTem

ckpewmBaHus. OT apreHTUHCKOW SpoBOW MLUEHMULbI KnenH 33 Obinn B35Tbl NPU3HaKK

HU3KOPOCIIOCTU, CKOPOCMNENOCTH, yCTOIZ‘-II/IBOCTI/I K pXXaB4nHE,; OT YKPaUHCKOIro copTa 031MMOM

nweHnubl «JlloTeHcueHe» 17 — o3uMocTb U T.A4. [lyTeM cnoxHow rmbpuamnsaumm n otoopa Obinyv co3aaHbl Ny4dline MUPOBLIE U

OoTe4yeCTBEHHbIE COpTa MneHnuUbl 1 OPYrnx 3€pPHOBbLIX KYJbTYP, a TakxXe BbICOKoyp0>Kal7IHbIX MaCIIMYHbIX N TEXHUYECKUX KYIbTYP.

"f‘-i Akademuk AH CCCP OJdeaxObi lNepoli Coyuanucmu4yeckKo20o

Tpyda Bacunuu CmenaHosu4y [lycmoeoum, pa6otas  wan

NOBbILLEHNEM MACIIMYHOCTU CEMSAH MoAconHeYyHuka B TedeHme 15 net. Yeenuuun ee ¢ 29.44%

(1940 r.) po 38.75% (1955 r.). BTn copTa Nony4nnM MMpoBoeE NpU3HaHe

Akademuk AH CCCP, deax0bi Nepol Coyuanucmu4yecKkoz2o

Tpyda Hukonau Bacunbeeu4y LUUUH, ucronssys weton otpaneHHoi

rmbpuansauum, KoOTOpyr LWKMPOKO ucnonb3oBan W.B.MuuypuH, nony4mn rmbpuabl BbICOKO
MOpPO30YCTONYMBbIE, 3aCyXOYCTONYMBBIE W MHOMONETHOCTb, KOTOPbIE OblNn MpUCYLLM NbIper C

BbICOKOW ypO)KaIZHOCTb}O M XOpoLwunm Ka4yeCTBOM 3epHa neHnubl.
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A KOPMWTb UEJIOBEYECT!
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B cboe Bpems Huronrad Hbarobuy Babunrol Bodesun Bocemb mupoBoix uermpoB (o4azoB) npoucxoxdeHus KYAbmypHbIx
pacmenuil. KpynHeduum o4azom 3eMACEAUs U NPOUCKOKIEHUS MHO2UX KYADIMYPHDBIX pacmeHull, Hanpumep, XAeOHbIX 3Aako8 u
dpyaux 3epHoBoix u 00008eix (npoco Memerbudamoe, 2a0AdH, epeduxa, cos) A6ademcs Kumallckull; UHOUUACKUU o4az — poduHa

puca, caxaprozo MpocmHuka, uumpycoBolx; cpedHeasuamckuii — Maekol nueHuypl, 2opoxa, 00008 u dpyaux Kyrbmyp.

TMepedHeasuamckuil odaz Brarodaem doabutoe pasHoobpasne BudoB nwieHuy, u gopm pxu; 30eco Haxodumces MupoBoili nomeHyuan

nA0doBodcmBa. CpeduseMHOMOPCKUU, AOUCCUHCKUN, HOKHOMEKCUKAHCKUN, FOXKHOAMEPUKAHCKUN 04A2U NPOUCKOXKIEHUS IMAaKXKe

UMeHOM 00AbUWOE PA3HOOOpA3Ue cneyuduueckue gopm.

Ronnekumna H.M.BaBnnoBa Bcerga oueHmnBanacb B TPUIIMOHbI A0NNAPOB




Bo Bpems BoliHbl, B 1943 roay, npe3vaeHTt @PpaHKAuH [denaHo
Py3eesnbm rosopun: «CLUA He mncnbiTblBaeT B 3T TPYAHbIE roAbl
HeAOoCTaTKa B MNPOAOBONALCTBMW OGnarogapA TOMY, UYTO TEHETUKMU
OTKPbI/IN FeTEPO3UC Y KYKYPY3bi».

videouroki.net

Femepo3uc uAu 2udpudHas MouwjHocmb — 3a2adouHoe A6aeHue, Kozda demu ypoxaiiHeld podumeneil. Memeposuc
— amo yckopeHue pocma u ybeauveHue pasmepoB, nobBoiweHue XusHecmoiikocmu u naodoBumocmu 2udpudob

nepBozo nokoreHus npu pasauuHbix ckpewubarusax, kak XuBomHeix, mak u pacmenuii. Bo 6Bmopom u

nome&gromux NOKOAEHUAX zemepo3suc 00bIYHO 3amyxaem.



OCHOBOMOIOXKHUK PagnaLMOHHOIO MyTareHesa,
aMEpPUKaAHCKMNIM y4eHbln, yneH-koppecnoHaeHT AH CCCP,

naypeat Hobenesckon npemun (1946) lrepman [rKo3ed

Ménnep.

«Bce Mmbl - ruraHTcKue pobotbl, nponssegéHHble AHK, ana Toro, utobbl NnponssoauTb AHK».

lepmaH Mennep, KoTopbli  naogoTBOpHO pabotan B CoseTckom Coto3e B
TeYeHMe HeCKOoNIbKUX neT, Hanucan CTainHy NMCbMO M npucnan emy Kuury “Out of
night”. M3noxmnB coBpemeHHble npeacTtaBneHnAa o reHe, Ménnep onpeaenun
OTHOLWeHWe K B3rnsgam JlbiceHKo u lpeseHTa, Ha3BaB nycmol ¢aHmasuel wx

naero 6e3rpan-|Horo M3IMEHEHUA OPraHN3MOB B XeJ1IaTE€J/IbHOM HarpaBaeHUN.

CrannH, He OTKaagbiBas, npoyen nMnUCbmo
Ménnepa, OCTancaA HeOAoBOJIEH, U TOrda e MNPUHAN

daTanbHOE AN PYCCKOM reHETUKN peLLeHue.




lepon Coumanuctmnyeckoro Tpyaa, naypeat Tpex CranuHckux npemuin, kaBanep 8 opaeHoB JleHuHa,
akagemuk AH CCCP, akagemuk AH YCCP, akagemuk, npeaumgeHT BACXHWI, aupektop WMHcTUTyTa
reHetvkn Tpoghum Jernucosuy JlbiceHKO.

JTbICEHKO HAHEC OrpoMHbIN yLepb COBETCKOM reHeTnKe, BUonornm, CernbCKOX03AMCTBEHHON HaykKe.

N3 BocnomuHaHun gBaxabl [epoa Coumanuctudeckoro Tpyga, naypearta JleHMHCKOn w
CranuHckon npemuii, akagemuka u  npesugedta AH CCCP AsiekcaHOpa Hukonaeeuyva

HecmesiHoga: "...MoHMMas HEBLIHOCMMOCTb MOMOXeHUs1 6uonorun, 3agaBneHHON NbICEHKOBCKOM
mKeHaykon, s un gupektop WHctutyta atomHon asHeprum W.B.KypuyaToB nbiTanncb OOGBLACHUTL 3TO
H.C.Xpywesy. lNepebin cekpetapb LK KMNCC ¢ nopora otmen mx goeogbl: «Bawe geno — dwmsunka u

XMMUsi, a B 6ronoruto Bel He neskTe... JIbICEHKO Y MEHS1 He TporawTe, rofoBbl pyouTs Byaem».

B A CTPYHHHKOB
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npemun CCCP, akagemuka AH CCCP Bniadumupa AnekcaHdpoeud4a oy

CmpyHHUKOBa: «...fge-To B Havane 1954 roga OTHOLUEHUSt MEXOy reHeTUKamu-

cdhopmanucTamm 1 nbiceHKoBLaMKN cHoBa obocTpunuck. Ctanu noctynatb xanobbl Ha To, ‘ﬂrﬁﬁj
pu -

HAYKA

4YTO B YHMBEPCUTETE BEWCMaHUCT-MOPraHUCT OTKPbLITO YMTAET feKkuum no dopmMarnbHow

reHeTunKe.

Tyun cTanu crywartbces, 1 9 3anucancs Ha npvem K MNpesngeHTty Akagemumn Hayk Y3CCP Tuwe 3axmaosudy 3axuaoBy no BOMpocy
O TOM, YTO B CUIYy CIIOXMBLUMXCA OBCTOATENbLCTB, MHE, BUAMMO, NMPUAETCA MPUOCTAaHOBUTbL YTEHWE Kypca NekuuMi u gaxe

Hayu4Hyto pabory...



O. I Cmpoesa
Hoendgp !
Abopamonn
PAIIOIIOPT

Hactynut Bpemsa, n uma lNeposa Coumanuctmnyeckoro Tpyaa, naypeata JIeHUHCKOM npeMuu, HOMMHAHTA Ha
Hob6eneBckyto npemuto (1962), uneHa-koppecnoHaeHta AH CCCP W. A. Panonoprta, BHECLIEro YHUKamnbHbIA WU
HeoUeHUMbIN BKNag B pa3BUTUE FreHeTUKU 1 obLuen buonornm, Teopmro MmytareHesa U TeOpUI0 3BOSTIOLUN, MYTaLMOHHYIO
cenekuuio, a Takke B KBaHTOBYH (PU3NKY U TepMOANHAMUKY, aTOMUCTUYECKYIO chunococuio, byaet CToOATbL B OAHOM psaay
He TONIbKO C MMEeHaMM KNacCUKOB FreHeTUKM u bumonorun, Ho u ¢ umeHamm P. Knaysuyca, J1. bonbumaHna, M. lNnaHka n

3.lWpeauHrepa, P. HepHcTa, J1. Cumnapaa v K. LLleHHOHa, A. H. Konmoroposa.






BnepBoie 0cHOBHblE NOAOXKEHUS 0 MYymauusx Kak pYHOGMEHMAABHOM OUOAOZUYECKOM SBAeHUU

ObIAU  U3AOXKeHbl B odwupHoM mpyde usBecmHozo 20AAGHOCKO20 OOMAHUKA, O00HO20 U3

nepeomkpoiBameneii mendenebekux sakoromeprocmed [ ¢ yeo Je ¢/Ua3d "MymayuoHHas

meopus", Boiwedwem 8 1901 e.

[yeo de Ppus cyuman, 4mo Mymauuu cpasy odarom Havaro HoBoim Budam,
NPUCNOCOOAEHHDIM K BHewtHel cpede, 0e3 mBopueckozo yyacmus ecmecmBerHozo

omdopa.

Imom B3ea0 npomubopedur udee Adpﬁaﬁd 0 MmoM, umo BHesanHble KpynHole

UBMEHEHUS HACAeICMBEHHO20 xapakmepa He uzparom 3HadumeAbHol poAu 6
npoucxoxderuu Buda u ymo BudoBvie npusHaku BosHukarom nymem MedAeHHO20

HAKONACHUS MeAKUX uHOUBUdYarbHbIX YKAOHEHU.

B danbHeliweM usBecmiHble aHzAulickue y4yeHole @.[aremoH u B.LamcoH

Boipadomaru  npuUMUpUMEAbHYFO  MOUKY  3peHus: npepblBucmble  usMeHeHus,
nosbasarousuecs 6 Bude omuemauBoix HoBoix cmynereld, FBAIOMCAS UCMOUYHUKOM

HoBbix HacAedcmBeHHbIX pasauduil, Ha kKomopom ocyuecmbBasemces ecmecmBerHoli

omdop.

Naypeam HodeneBekol npemuu XKax Nrocoer MoHO (1910-1976): «Bee

POPMBI KUSHU — MO Pe3YAbMAM CAYYAUHBIX MYymauull (cAydaliHocmp) u

dapBurobekozo omdopa (HE0OX0OUMOCIMD)>.




MEPBbIM CTUXUUHBIM MYTAUNOHAANNCTOM BbIA KUTAUCKUU
UMTIEPATOP KAH-CU (1662 — 1723)

OH 00HAPYXKUA MYMAHM puca. Imom MYMaHmM OMAUYAACS CKOPOCNEAOCMBIO
u Boicokum kavecmbBom 3epHa, u  BnocredcmBuu dbin HasBan  "pucom
umnepamopa'.

MpaBoa, cmoremuem paHee — B 1590 200y — anmekapem LLnpeHzepom u3
[eiirnbdepdepaa Obia BbldereH MymaHm ducmomena, JaHHOE pPacMmeHue UMEAD

AaHuemoBudHele Aucmbos.



UMeHHO coBemckue pycckue zeHemuku, OAecmsauue yueHvle H.K.KoabyoB, H.N.BabBunroB,
H.A.Qurunyerko, C.I".HabawuH, A.C.Cepedpobekuii, M. A.Kapneyerko ewje 8 nepBoii vemBepmu XX

Beka cmumyaupoBaru usydeHue npodrem urdyuupoBarHozo (uckyccmBeHHozo) MymazeHesa.

Ce200Hs 3HaveHue pe3yrbmamol, noayveHHbix B8 odracmu MymayuoHHoOU 2eHemuKu, DA meopemudeckol duorozuu, 36oArOYUOHHOZ0 YueHus,

ceAekyuU U MedUUUHbI MPYOHO NepeoueHumb.



MYTAIFEHHAS CTPATEIMMNA CEAbCK.OIO XO39UCTBA

«locrnnodcmeo Had mymauusamu umeem 60bUWoe 3Ha4YeHue,
Kak Oris HayKu, mak u O71sl rnpakmukuy
['yro oe ®pus
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TYTOBbIN LUEAKOTIPIA - BOMBYX MORI
CBoen MeffieHHOM MYYUTENbHOWM CMEPTbID M NOTEpen CNocOBHOCTM NeTaTb KPOXOTHblE cepoBaTto-bernble
6abouyku Wwenkonpsaga onnaTuimn Halwe nNpaBo NapuUTb M NOpPXaTb B NPEKPACHbIX LWESKOBbIX NiaTbsX.
CoOCTBEHHO, Ha NaTMHCKOM s3blke Bombyx mori 1 o3HavaeT "cmepTb wenkonpsga" nnu "MepTebin LLenkK".

Mpupona vyaecHa, a YernoBek 6e3KanocTeH.

CUPBE KUUH

UTo6bl NONYy4YnTh 1Kr LWENKa-Cbipua, HYy)KHa NPUMEPHO ThiCsiYa ryceHul, noegarLumx 3a nontopa mecsaua 60 kr

JINCTbEB TYTOBHUKA — 3TO TPU TYTOBbIX ,u,epeBa!



CErODHS MODCONHYX OBbIKHOBEHHbIN - A 3ABTPA ONAUBA EBPONENCK.AS

N Bom Mol BHOoBb Budum ezo Ha pocculickom poeinke npodoBorbembBus




MYTALUMOHHAA CENEKUUA
(paAnauMOHHAA M XMMMYECKaa ceneKkuua) — pasgen cenekuuu, CBA3aHHbIM C NPUMEHEeHMeM U3y4YeHUuA
(3nemeHTapHbIX YacTUL, MAU BbICOKOIHEPreTUYECKUX KBAHTOB) WMAM XMMMUYECKUX MYTAreHoB ANA MNOoJAyuYeHus
HacnNeacCTBEHHbIX M3MeHeHM (MyTauun) y pacTeHMA U UCNONb30BaHMEM 3TUX MyTaUUWA AAA  yAydleHUA
CYLL,eCTBYIOLLUX COPTOB U/IN CO3AaHUA HOBbIX.
OUCKPETHAA CENEKUMA
— KaK npuem, npeaycMaTpuBaeT UCKYCCTBEHHOE BO36y)KaeHue MyTaumii B OAHOM M3 CYLLECTBYIOLMX
KY/IbTYPHbIX COPTOB pacTeHui, uTobbl A06aBUTb K UCXOA4HOMY HAbOpPy MONOXKUTENbHbIX MPU3HAKOB OAWH, UM
HECKO/IbKO Hef0CTaloLLMX.
AOANTUBHAA CENEKLUUA
— CeNeKUMUOHHDbIA MeToh, C MNOMOLLbK KOTOPOro AOCTUraeTcs  uUenb Co3gaHuAa M otbopa HOBbIX
npucnocobneHnin, cnocobHbiX OOHOBUTbL FEHOMbI KY/IbTYPHbIX PAcTEHUU B COOTBETCTBMU C COBPEMEHHbIMU

3aga4yamu, NOCTaBNeHHbIMU Nepea, ceneKkumneii u ceNbCKUM X039UCTBOM.

MWUKPOBUONNOTUYECKAA CENEKUUA

OT/IMYaEeTCA OT C/X. cenekuumn Tem, Yto obpallaeT BHUMaHME TOJIbKO HA OTAe/NbHble BUAbl NPOAYKTUBHOCTH
OAHOro aHTMbMOTMKA, ogHOro ¢epmeHTa, oaHOro BuUTamuHa. Cenekuma Ha NPOAYKTUBHOCTb Y KUBOTHDLIX M
pacTeHMn ABNAETCA MHOFOKOMMOHEHTHOM M MHOrouenesoM 3ajdauven, Yem CeNeKuMa B MNPOMbILLIEHHOM
6uocuHTese. Ba)kHasa posb MHAYUMPOBAHHbLIX MyTauuid MNOKa3aHa B CeNeKuUM NpPOAYLEHTOB aHTMBMOTUKOB,

aMUHOKMUCNOT, BUTAMMUHOB. KaK U3BecTHO npoayueHtTamm AHTUOUOTUKOB ABNAIOTCA NJIeCHEBbIE U Ny4yucTble l'pM6bl.



OBLLIEW OCOBEHHOCTbIO BCEX CENEKLMOHHbIX METO40B

«ABNAeTCA u3BliedeHne HOBbIX pecypcoB U3 Hegp reHeTu4ecKoro COCTOAHUMA C nocrnefoBaTtesibHbiM  HapaluBaHMeM HOBbIX U COXpaHeHuem

npeguecTeyrOLNX. CDpr.ameHTaanaﬂ O6LLLHOCTI: CeneKUMOHHOro noteHumana XMBOTHbIX U paCTeanZ COCTOUT B TOM, 4YTO npeoGna,qarou.MM mMmaTepuanom

anga cenekunn ABn4ArTCA cbmamonormqecme n Mopq)onormqecme Npu3Hakun, oTnnyarwmeca HanBONbLUWIA NNACTUYHOCTLIOY.

OcHoBHble cnocobbl reHeTUYecKo MmogupuUKaLnm CeNbX03KYNbTYpP

CHKpewmsaHue MyTareHes MonunnnongamnaA
CozpgaHme copTa, HAac/AenyLero NMonyueHwme Menaembix NPMIHaAKOS MameHeHMe cCOpPTOBDbIX MPHMEIHaAKOEB
Henaemble NPpUIHaAKKM OT OBYX C NOMOLLEHD CAYYAMHBIXN MYyTaLMHA, YAMHOMEHMEM XPOMOCOMHEIX HAaBopos
CHpEeLwMBasMblX pPOaMTENE MHOY LM Py SeMbIX Pagmaumeid

WM OPYTHUMKM MyTareHarmm

> oo WY Y

—@

L »
ASnokK XaHKW Kpuon yHacneqoeanm HoHW3MpyoWweas nanydeHne caenano BeccemAHHbIF apbys (3 XxpomMmoOCOMHBIX
Y3IHaBa2MbIe KOHCMCTEHLMID M BKYC OT ueeT posoeorc rperndgpyta HaBopa, 3n) NoNYYKAK CHPELLMESHKMEM
copToe MekayH 1 Xauw Mong Sonee HacbIWEeHHBIM apbBy3oe c 2n wm 4n
CnmnaHve npotTonaacTtoB TpaHcreHes PepakTMpoBaHuWe reHomMma
Mememaosoli NepeHoc NPU3HaKos HagpeneHnne pacTeHMA menaembinmm HMamenenme [IHHK c nomowbro
nyTem CAMAHMA KNeToK MPUIHaAKAMMK MYyTEM MPpHMEHECEHKMA NeHoB ocobbix pepmeHTHBIX cHcTeMm
MK WX HOMMOHEHTOB M3 OpYTrMx BMOOB MNPAMD B KASTHaX
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CAMAHKMEM HASTOH KPacHOM HanycTe oT peabkk  PagysHan nanada ycToRYMEa K BMpYCY reHOMHBIM PEAZHTHPOBIHMEM NOoAyUYeHa
nepedany My#CKEYHD CTEPMABHOCTE - NPMaHakK, I{D}'II:ILI.E'EIDﬁ MATHMWCTOCTHM GIIEIFD,D,EIFJH ‘ITCTOI:iLIHBEFl K repﬁu UMOoamn KaHomna,
NoASSHBIA ONA NoaydeHna ruBpnaooce NpuoBpeTerdme OOHOND M3 8ro reHoe oBGneryarowan Gopeby © COpHARIME

BIOLOGYS:
FORTIFIED

12 meTOAOB B KapTUHKaX: reHHasi UHXxeHepus. YacTtb Il: MHCTPYMeHTbI n TexHuKU. Onbra Bonkosa, Onbra lMrawHuk, AHTOH
YyryHoB, AHapewu lNaHoB

K reHHon VHXEHepuUn UMEIOT OTHOLUEHWE NUb ABa W3 HUX — TPaHCreHe3 WM reHoMHoe pefakTupoBaHue. VIMeHHo nosTomy aMepuKaHCKUin perynarop FDA o6pallaeT BHMMaHue Ha

6e30MacHOCTb KOHEYHOTO NnpoAyKTa, a He Ha cnocob ero nonyvyeHna — MHOopMaLMIO HEeCYLEeCTBEHHYI0, a 3Ha4uUT, U He TpeﬁleLLl,y}O YKa3aHusa Ha ynakoBKe. OpHako ecnu B npoaykre no no6on
NpUYMHE OKa3blBAeTCA HETUMUYHBLIN ANA Hero 6enok, 06 atom cnefyet ynoMmuHaTb — UCKNKYUTENbHO ANA anneprukos. MHdorpaduka nepesegeHa Ha pyCCKVIl;l C HeBOMbLIMMUN N3MEHEHVAMMU.

Crop modification techniques infographic




«...CRISPR pana y4eHbiM BO3MOXHOCTb «HacTpauBaTtb» OHK n ygansate n3 monekynbl aedektHole reHbl. CRISPR/Cas9 -
CRISPR-accounnpoBaHHbin 6enok9. benok Cas9 akTMBHO MCMOMb3yHT AN CO30aHUSA TOYEYHbIX Pas3pbiBOB B ABONHON
cnvpanu OHK, Takue paspbiBbl MOryT NPUBOAUTL K MHAKTUBaUMn reHoB. MoxHO fgaxe ybupatb uenble ydyactkm OHK, ecnn ato
notpebyetca. [Npu aTOM, HA MECTO yaaneHHbIX oparMeHToB OyayT BCTPOEHbI T€ y4acCTKu, KOTOpble ByayT HYXXHbl rEeHETUKAM.
OTO NO3BONUT peaakTMpoBaTh “CrIOMaHHbIe” NOCNeAoBaTENbHOCTU, KOTOPbIE NMPUBOAAT K TSXKenbiM 3abonesaHusam. B Teopun

Hago ByaeT NPoCTO 3aMeHNUTb HYXXHbI (PparMeHT 1 BCE AOIMKHO CTaTb HOPMarbHO».

FeHOMHOe peaaKkTMpOBaHME MOXET CKa3aTbCA Ha AeACTBUe pa3HbIX FreHOB, KOTOpPble MHOrooGpa3Ho nepenneTarTca U
nepeKkpbIBalOTCA, U MHOIMEe reHbl CylecTBeHHbl ANS pPa3BUTUSA He OOHOM, a HECKONbKUX CTPYKTYp. KoppekTupoBka
OAHOro reHa MOXeT MOBNUATbL Ha Kackag MeXMOINeKynsipHbIX B3auMOAeNCcTBUW, KOTOpble, B CBOK oyepedb, MOryT
M3MEHUTb aKTUBHOCTb COTEH [OPYrMX reHOB, BKyne OTBETCTBEHHbIX 3a HOPMAasibHOCTb KIeTKM, penapauuio u

pereHepauuio NOBpPEXOeHUMN.



bopic /lbeosuy Acmaypos: « MojieKy/iAapHbie TeHeTKn 1 MOoJieKy/iapHbie
6buonorn, AOCTUTaAd MONTEKYNAPHDbIX I'J1y6l/IH, K COXanleHunto, TepAarT WHUPOoTbl
buonornyeckoro Kpyrosopa. [loHMMaHWe XWM3HEeHHOro npouecca Ha YpOBHe

MONEKYNAPHOIr0O MUKPOMMPA A3ANEKO eLle He BCey.

Uocugp Abpamoesuy Panonopm: «..CenMyac MMEHHO reHeTuKa, a He
MOJIEKYNAPHAA BUONOrMA U reHHaa UHXXeHepua, UMeeT pbldarn ANsa Toro, YTobobl
ObICTPO NOAHATb YPOXKAMHOCTb CENbCKOTO XO03AMCTBA, C TeM, YTODObl YCTPaHUTb
HeobxoaMmble 3aKynku 3epHa U pyparxKa 3a rpaHuuen. [eHeTMKa B COCTOSHUM
NOAHATb YPOBEHb CENEKLUUN A0 TAaKOW cTeneHu, 4Tobbl MOXHO Bblno 060UTUCH

6e3 necTMUMAOB...».



HALLE CTAPOE JIYHLLE BAWEIO HOBOTO

[0BOPA NPOCTO, €C/IM cenYac Mbl OTCEYEM CTapble anpobupoBaHHbIE NOAXOAbI U
byaem ynoBaTb Ha HOBble, elle HEW3BECTHO KaKuMe, TO Hac MOCTUTHET 3acyxa, U Mbl
BbIHY»KAEHbI OyAemM pacTUTb U NUTATb CBON POAHOM HapO4, YYKMMU COKaMM.

Mbl yobem M NorybmMm Halle poaHoe Ce/ibCKoe XO3AMCTBO U HPaBCTBEHHbIE
CUNbl HALIMX POAHbIX TPYKEHUKOB B WX YNOPHOM bopbbe c BpakAebHbIMM cUaMM

NPUPOAbI, U BEYHO DyAeM TAHYTLCA 33 YYXKUM.

lMapagpas Bnad. Us. [ans

HALLA PYCCKAA MNMEYb AONTKHA TTEYb HAWLN PYCCRUE
[MNPOI U



«JocTaTouHO U306pecTu oagHO HOBOE C/I0BO, U 3TO C/1I0BO CTAHOBUTCA TBOPLLOM»
AHpu lyaHKape
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OTKpbITHE HAHOKOPNYCKYNAPHOro
| MyTarexe3sa u NepcneKTMBL! ero
‘NPUMEHEHNSA B FeHeTUYECKUX
UCCNEef0BaHMNAX

A,

r.A.Mennep, = 4 ' U.A.Panonopr,

OCHOBONO/IOXKHUK - OCHOBONO/IO}KHUK XMMUUYECKOro

DO 10,3301 7/es-1187.2023____

paaaiioie erpptaum | oo . 2023 187 . DO s A0S oharindalsel

MYTaI'EHE3a, HaHOKDPIMYCHY MAPHEA My TaraHEa — 570 CEORCTED AL M (W) i P BLIZREITE TEHETIHBCKHE HIMEHEHIA I'IaypeaT HEHMHCKOM l'lpeMVIVl,
o A My TALAM.
naypeat Hobenesckoii WOLTA0k 01 DD 500 T R, GEYCIOR0, ROLIMIRT 0T FBATHOCTH TS 4 OTOIE, HOMMUHAHT Ha HobeneBckyio
L TNOCKOAEKY y'9aHssd Gy T PACTINArATE HOBSM HHCTYMERTapMEM. B I2ANS ST WCCNB/I0EaHNS COAADYT NPMHLANKANEHD s
WORYHD SKETEPMMEHTINL D OCHOSY AN 6ONSE MyG0KDID NOH3HWA NPOUBCCOE PRISHTMR HE0H MATEMM, HONDNHAT Halsliw
npemuun 2R 0 TOM, YT0 MOSKHD [IENATE C NQUPOROR, 3 487D HENE3S. B TEOPETHHECKDM NNAHS TAKIE MOKHD AOMYCTHTL, 4T COGCTRL npemuio (1962)
HEHOKDPIMYCRYMARHOD MyTAreHea NONOKET HOSLIR Ty Th K M2 H NOEHEHW TAK: FERETHSECKIY I GRORONECKo: apm,
BLIM1H0 OTTHHRO0MECR OT TEX, KA KOTOPEIR B TEYAHME COTEH MANTIWOHDE NET ONAPANCH SCTACTERHHER DTH0P HE HALSH INAKATE.
C npaRTW4SCxR Tk 3PaHR MOH0HD DokATATL, 4T0 METORONDNVA HaH0KDPNY CyMADHONT MyTArenasa B COSMHaH C APyTHMA
MPOTPECCHBHSIMI MATORAMIE RCCNEN0EIHMA OTRPOET HOBLH) MHTEPECHEIR NAPCTEKTHES! B CTHAME MeHETHHECKID: TR HONOTHRA,
HENPERREHHED:, KK KEBACTHO, HA PRLLIBHME TS, MMDGANEHLD, BHIHEHHD EAMHRD JA0A4, KK
— WHEYRLAR HACTIEACTESHHOTD MMy HRTETE,
— 6063 C BHpYCHEIMA W OHECTIOTHECKHMEA 335 0M1EEHHAMM,
— COZMAHME HIBRD YHAKENEHED COITOR KyRLTYPHED! PACTAHKA W NOPOM *MBOTHED: C NPHEHIKEMMN, KOTOPS DG4y TCR SPeaBkMai0
MORE3HEINA W LBHHEMI I O3 60k DIAACTEEHHDA S0HOMAKKA.
Cmcm HBHOKOQNY CRYNAPHLIR MyTareHez, BAPDATHO, CTAHET G149 QUMM CPSICTEOM [y SOKDD PecDOpMIpOBaHMA
4070 WAL HHOCTH W, K CRENETEE, NPR0GHAI0BAHIA DHTONOMW #HBL0: CRCTEM, 3 TAKsE BHACET
muuﬁnnm.u B TRRETRSBCHYHD HEYKY, OTKILE HOERH, [IDCANA HAKIBECTHES REMNEHIN M JAK0HOMEDHICTI.

Himaregws 1088
HEHOTEXHOMO MM, HAHOSACTHLL! W HAHOMATRPHANEL AMMAPAT HACNEICTESHHOCTY, FBHb! W XPOMDCOMEL [IHK, MyTarewas,
HEHOMYTANBHG, TEHETWHECKIS TEXHOMINMN, TEHETIHOCKAR
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«Yectb OTKPbLITUA NPpUNUCbiBaeTCa npeanoxmsewemy HasBaHuUe»
A.C.HepHaeckuli




OTKPbITUE HAHOKOPI1YCKYIJISIPHOIO MYTAITEHE3A U NMEPCIIEKTUBbI
Ero rNPUMEHEHUSI B TEHETUYECKUX UCCIIE[IOBAHUSIX

HaHokopnyCKynspHbI MyTareHe3 — 3T0 CBOMCTBO HaHO4YacTuL, U/unn HaHomMmarepuasrnos
BbI3blBaTb reHETUYECKUE N3MEHEHUS NI, TOBOPA NO-4PYroMy, MyTauumu.

C npakTnyeckoM TOYKM 3pEeHUd MOXHO OXuaatb, YTO MeTOAosSIoruns
HaHOKOPMYCKYNApPHOro MyTareHesa B COeOUWHEeHUW C OpYyrMMyA NpOrpeccuBHbIMU  MeToAaMU
NccrieqoBaHUs OTKPOET HOBble MHTEPEeCHble MepcrneKkTuBbl B cpepe reHeTUYeCKnX TEXHONOruu,
HanpaBIieHHbIX, KaK U3BECTHO, Ha peLueHne Takux rrnobarbHbIX, XWU3HEHHO BaXKHbIX 3a4aud, Kak:

a) UHOYKUMA HacneacTBEHHOro UMMYHUTETA,

6) 6opbba C BUPYCHLIMU N OHKOSTOrMYECKMMU 3ab0oneBaHNSAMU,

N\ AAAFRALIIZA 1IADL IV AMIHALAA ML LIL IV /AT D TN K AL 1

B) CO34aHii€ HOBbiX YHWKallbHbiX COPTOB KyIibTYPHbIX pPacTeHnii

M TOPOA >KMBOTHbBIX C
Npu3HaKamu, KOTOPbIE OKaXXyTCSA YpPe3BblY4aNHO MOME3HBbIMU U LIEHHBIMU CENbCKOXO3SANCTBEHHOM
SKOHOMMUKE.

CrnoBoM, HaHOKOPMYCKYNSPHbIA MyTareHe3, BEpPOSiTHO, CTaHET elle OAHMM CpPeacTBOM
rnybokon pedopmMaumm yHAaMeHTanbHOro annaparta HacneoCcTBEeHHOCTW, W, Kak CreacTBue,

npeo6pa3OBaHm=| OHTOJIOINMUN XXNBbIX CUCTEM.



npakKTn4yeckoe 3emMnegernive, cos3gaowero ecTeCTBeHHYH CTPYKTypy no4Bbl MNpu noMOLKM NOCEeBHLIX Tpas,

OopraHuM4eckoro yao6peHus, KynsTypHOM BCNaLLKU U npouee.

MeHeTuKa - HayKa, KOTopasa 3aHnMaeTCcA ABleHnAMn FIMCerTHOFI HacneaACTBeHHOCTU U N3BMEH4YUNBOCTM.

leHbl - MaTepmanbHble onepaTopbl HaCNeACTBEHHOCTU, NpeAcTaBuTeNnu 6uonornyeckux npusHakoB. NeHbl oTomupatrorca
no cBouM «3acnyram». eHbl genarTt Hac hmunocodamu Unu MguoTamun, pacom u ITHocomM. N'eH — 0CcoObIN CTPYKTYPHbIN

obGpa3sey MaTepun, KOTOPbIN aKTUBHO UCNonNb3yeTcA EcTecTBeHHbIM OTOOPOM ANA BUAOOOpa3oBaHUS.

JOMMHAHTHbIE TeHbl WCTOPUYECKU CHOXWUNUCb noa BnusiHuem EctecTBeHHOro ot6opa. [JOMMHAHTHbIE TeHbl
KOppenupoBaHbl C KakKUMMU-TO 3MIUTHbIMW 4YepTaMu, GNaronpuUATHbIMWA ANA YCNOBUW XWU3HW, ANS CONPOTUBIEHUA
3KCTpeMaribHbIM YCNOBUAM TeMnepaTypbl, OCagKoB, BETPOB, UH(heKUM, BpeautTenen. [loMMHaHTHbIE FreHbl POPMUPYIOT
Hanbonee WMHTEHCUBHbIE MO KaTarIMTUYECKUM KavecTBaMm hepMeHTbl. [JOMUHaAHTHbIe reHbl: Mbl Bbllle, Mbl Jyulle
ocTanbHbIX. PacucTtckas noes.

PeueccuBHbIe reHbl — 3TO reHbl, KOTOpble paboTaloT MeAneHHee M MO3TOMY HeCnoCOOGHbl CMofiHa YTUNU3UPOBaTb
MMelLMnecA B OpraHuM3mMe nuTaTenbHble BewecTBa. PeueccuBHble reHbl MOAHMMAKOT HEYCTOMYMBOCTb pPacTeHUM K
XECTKUM WU KPUTUYECKUM  YCNIOBUAM KpavWHUX TemmnepaTtyp, WHCONAUMM, ocagkoB. Y peLecCUBHbIX pacTeHUn
OoOHapyXuBaeTCsi HenosiHoe  UCNonb3OBaHWE YAOOPEeHUMW U BO3MOXHOCTEW arporexHuyeckon obGpabotku. WU3-3a
yBeNIM4eHUsi 4YUCria  pPEeLeCCUBHbLIX FEHOB COpTa KyNbTYpPHbIX pacTeHMW  TpebOylT Bce Oonblue TPYAOBbIX U
3HepreTMY4ecKUX YCUNUM, a TakKkKe pacTylMUX 3KOHOMMYECKMX 3aTpart. [lnAa nony4yeHuMsa Gonee BbICOKUX ypoXaeB Ans
peueccMBOB Haao ycTaHaBnuMBaTb Oonee BbICOKME HOPMbl yaoOpeHuW. bonee TOro, UM3HEXEHHOCTb KYIbTYPHbIX
pacTeHMn npuBenia K O4YeHb BbICOKMM HOPMaM BHECEHUA MHOIMMX NecTUUMAOB, CNNOWb W PAAOM oOTpuuaTeribHO

BIIUAIOLMX Ha NOYBEHHYIO (hriopy.



leHbl NneTanbHbIe - reHbl, Bbi3biBalolne CMepTb CBOUX ob6naaartenen.

leHbI NnonyneTanbHble — reHbl, ocnaénsawme opraH3M 1 NOBbILWAKOLWMEe BePOATHOCTbL €ro CMEpPTU OT APYrUX NPUUMH.
FeHbl HeMble UMK TFeHbI-MOMYyHbl — 3BOJIIOLMOHHbIN CTpaTernyecknin pesepB. X MOXHO CpaBHUTb C MpPYXUHKaMU B
CXXaTOM COCTOSIHUW, HafAerNeHHbIMU NoTeHUuManbHOW 3Hepruen. [lo Nopbl — OO BPeMeHU 3Ta 3Heprus ckrnagupoBaHa.

Kanutanusauua reHoma — npeBpalieHne HeMbliX, 0e3MONBHbIX FTEHOB B aKTUBHbIE reHbl.

MNceBaoreHbl - reHbI-NEHCUOHEPbI, AOCTUrIME «HYMEeBbIX» COCTOAAHUMW KaTanuTuyeckon 3ddekTuBHoCcTU. OHU  He
BblGpacbIBalOTCA U3 reHOMa, a aBTOMaTU4YeCKU COXPaAHAKTCA. TeM caMbIM OTKPbIBAaeTCA BEPOATHOCTb UMK ANs Bo3BpaTa

npeXxHenh akTUBHOCTU unu auddepeHUUMpPOBKM B HOBOM HamnpaBrieHUMWU, OTKPbITOM TakKke B Apyrux cryvyasx. CnoBom,

namAaATb O Ha4YaJibHOM COCTOAHUU CUCTEeMbl He uc4ye3aerT.

BHyTpX HEMbIX reHOB 1 NMCEeBAONeHOB U CKPbITO CaMOe COKPOBEHHOEe — OCKOJIOYKM Haluero 3BONMOLMOHHOIO NPOoLUsioro (u
Oyaywero) — npamatepus.

FeHeTn4yeckan UHXXeHepusa — KOHTponnpyemoe namMmeHeHne HacneaoctBeHHOro annaparta, Ha ypoBHe reHoma, XpomMocom,
reHoOB.

FeHeTU4eckasn opraHmsauua - COBOKYNnHOCTb reHoB U XpomMocom, reHeTu4eCKux npoLeccos, obecneuynBaroLmnX pa3BuTue
n d)yHKLIMOHVIpOBaHVIe KINMeTO4YHbIX CUCTEeM; YTO-TO BpoAde napfiaMmeHTa reHoB: KaXablin AeﬁCTByeT B CBOUX UHTepecax, HO
€Clin 4YbA-TO [OeATeNIbHOCTbL 3aAaeBaeT WHTepecCcbl BCeX OCTallbHbIX, TO OCTallbHble MOryT o06beguHUTLCA U

BOCNpPEenATCTBOBAaTb €W...

FeHeTnYeckn mogucduumpoBaHHbIn opraHusm (FTMO) — opraHu3m, reHOTUN KOTOPOro Obis1 UCKYCCTBEHHO U3MEHEH Npu
NnoOMoOLM MeTOAOB reHHOM WHXeHepuu. [eHeTMyYeckM MoaudcuUuMpoBaHHble opraHusmbl (FMO) He cNOCOGHLI
NPOTUBOCTOSATL HAKOMJIEHUID peLecCUBHbIX MyTauun. OT TpacreHo3a OypeT cTpagaTbh aganTauus K BHELWHUM
ycnoBusiM. BBepeHune TeXHONMOrMM TpaHCcreHo3a NPUBENO K OTKPbLITUIO MHOXECTBa MyTaLUi, NPU KOTOPLIX crlyYyanHas

MHCepuuAa TpaHCreHa HapyuwaeT 3HAONreHHble reHbl U NpUBOAUT K JieTayibHOMY (beHomny.



Ana nponsBoacTBa reHeTUYECKU MOAUGPULMPOBAHHbLIX MbILLENA UCMONb3YHTCA ABa OCHOBHbIX TEXHUYECKMX NoAxoAaa, a
MMEHHO TPaHCreHHbleé U HOKayTHble (KO) MbIWK. B cenbCKOM XO03AMCTBE pa3BOpavyuMBaeTCA HACTOALWMW OyM BOKpyr
NPUMEHEHUA TeHHO-UHXEHEPHbIX TEeXHONMOrMM MNpPU  KOHCTPYMPOBAHUM U  BbIpallMBaHMM HOBbLIX COPTOB
CeNbCKOXO3AMCTBEHHbIX KynbTyp. OAHaKko ecTb TaK Ha3biBaeMble reHbl-MoAndUuKaTopbl, KOTOpbleé MOryT MEHSATb
BblpaXXeHMe 4Yy)XepoAHOro reHa (TpaHCreHa), Kak M NocrneaHUM MOXeT BIIUATb Ha 3KCMPeCcCUr ApYyrnx reHoB, B TOM
yucne, BO3MOXHO, PacrnosioXeHHbIX Ha 60NbLINX PAacCTOAHUAX, UITU, FOBOPA 06pa3Ho, Ha «3agHeM aBopex». B onbiTax ¢
TPAHCreHO30M OYeHb TPYAHO HaWTM CXOAHble FeHOTUMNbI, MOCKONbKY B AalibHEMWeM Mpu Pa3MHOXEHUU Yy KaXporo
opraHusama cKrnagbiBaeTcsi OpUurmHanbHasi CUCTemMa reHoB.

FeHeTMYecKue oTpeaakTUpoBaHHbIEe OpraHU3Mbl npeanonaratoT apyron metoa. Tak, metog CRISPR-Cas9 no3Bonsier
npuuenbHo yaanatb yvyactkm [JHK, To ecTb OTKpbiBaeT BO3MOXHOCTbL MCNPaBNATbL B HUX OLMOKN unu otompaTtb U
3aKpennAaTb Bapuauum, NnpucyTCcTBYOLWME B NpUpoae.

Mopunamnsauma — nonyyeHue UeHHbIX POPM NyTeM CKpewuBaHUs pPa3HOPOAHbIX B FeHETUYECKOM OTHOLUEeHUMU

poAuTenbCKuUx Q)OpM - BuaoB, nopoan, JNINHUA. rMGPMAbI — NMoMeCb OT napbl pa3HbIX paCTeHMﬁ NInn XXNBOTHbIX.

MMMyHUTET — HEBOCNPUUMYUYMNBOCTb K 3apa3HbiM 3aboneBaHUsAM U MH(pEKLUMOHHbIM areHTaMm. UMMyHuTeTOM obnapatoT
BCE OpPraHn3Mbl — XXMBOTHbIe, pacTeHUs, MUKPOOpraHuambl. UMMyHUTET MOXKeT ObITb BPOXAEHHbIN (FEHOTUNMNYECKUM,
HacneacTBeHHbIN), NOA KOTOPbIM crneayeT NOHMMaThb eCTeCTBEHHYHO 3aliuTy OT 6onesHen, UHHEKLUNOHHbIX areHToB, U
npuobpeTeHHbIn (heHOTUNNYECKUN, MOAUMDUKALUOHHBLIN), OOYCNOBMEHHbIN NpeAOXPaHUTENbHOW NPUBUBKOMU
opraHumsma.
MyTareHe3 - ycToMuuBble nNepeMeHbl B reHax. MymazeHe3 CHNOHMaHHbIU - CaMOMNPOU3BOSIbHAaA W3MEH4YUBOCTb.
UckyccmeeHHbIl MymazeHe3 — UHAYLMPOBaHUe HacneACTBEHHbIX NepeMeH.
MyTaumm — 3TO BHe3anHble, pe3Kkne, CKa4KoobpasHble U3MEHEeHUsl, OTKITIOHEHUS OT 3aKOHOMEPHOM HOPMbI, Crly4YamHoe
NPOu3BOACTBO aribTepHATUBHbLIX BO3MOXHocTten. MUameHeHne reHa B 100% crny4yaeB Bbi3biBaeT CTPOro onpegeneHHble

U3MeHeHUA Npu3Haka - XXKeCTKOCTb CBA3N MaKCUMaribHa, T. €. npouecC MakKCUMalibHO ynopsago4eH.



MyTareHbl — areHTbl nepemMeH, BauAwLWMe Ha HacneaACTBEeHHOCTb, MHCTPYMEHT U3MEeHeHUs reHeTn4Yeckom CTPYKTYpbI,

reHeTU4eCcKom VIH(*)OpMaLI,VIVI. CynepmyTareHbl B COCTOAHUU BbI3BaTb K XU3HU KPYMNHble «CUCTEeMHbIe» MyTauuu, urparowime

cRr=2 T LR 8 - = = L LA LD A b = 22 W

Gonkwyio ponk B BUOOBOWU U naxe ponosoun auddepenuuporke. U myTa KoTopkle BOOGUIe HuKOraa He Habnwoaanack
B npupoge. HoBble MyTareHbl — HOBble SIBIeHUSS U HOBble BO3MOXHOCTU. Cnabble MyTareHbl MOryT BbIiCTynaTb
aHTUMyTareHHo unu cTumynupyrowm. MyTareHbl HeCcyT MHHOBALMOHHbI€ CUrHanbl (MyTauuu), reHbl YynaBnMBaKOT 3TU
CUrHanbl, 3aKpennsT U cTabunmusupyroT ux. MymazeHb! — 3BONOLNOHHOE opyxue. CerogHs B nabopatopum 3a ogHy HOYb
MOXHO caenaTtb TO, 4YTo Aenana lMpupoaa 3a MUNNMOHBLI NET 3BOSIOLIMW.

K ¢usuyeckum mymazeHam cnepyetr OTHeCTU: anbdpa-u3nyyYeHUA, NyYKU MPOTOHOB, 3IEKTPOHOB, MO3UTPOHOB pPa3HOM
KEeCTKOCTU, PEHTreHOBCKMue ny4u, YP-ny4yn m raMma-KBaHTbl.

Xumu4yeckue MymazeHbl - 3NATa oOpraHuMvyeckunx wmornekyn. OHu o6naparT KonnocaribHOW 3HEeprver, MOLHbIM
NnporeHeTUYeCKMM MOoTeHuManomM, MMerT Oonbloe CPOACTBO C reHamMum U XpomocomamMu. OTKpbITUE XUMMYECKUX
MyTareHOB OTKPbIJSIO HOBYHO CTPaHULYY B HayKe O HacneACTBEHHOCTU U U3BMEHYNBOCTMU.

HacneacTBeHHOCTb - CXOACTBO MeXAy 0COb6fAMM, CBA3aHHbIMM POACTBOM; HAcreACTBEHHOCTb COOTBETCTBYeT nepegade
coobuweHnn ot poautenen K aeTam. U3MeHYMBOCTb - pasnuuusi, KOTopble OOHaPYXXMBAKTCA MeXay NoToMKamu. Apyrumu
CNoOBaMM, U3MEHUYMBOCTb — 3TO CyLEeCTBOBaHME OPraHM3MOB B pa3fiM4yHbIX oopmax u BapuaHtax. KoHcepBaTMBHOE Havano
B reHeTuKe — HacneAcTBeHHOCTb, MPOrPecCCUBHOE — U3MEHYUBOCTD.

O3umble - ogHOMNEeTHME pacTeHUsl, 3aceBaeMble OCEHbIO, 3MMYIOLLME NOA CHErom 1 Aaroliue ypoxam Ha crnegyrowmn rog,.
ApoBble - CenbCKOXO3ANCTBEHHbIe KYNbLTYPHble pacTeHus, Bbi3peBawolme B TeYeHWe OQHOro BereTauMoHHOro uukna, B
OoTNM4YMe OT O3UMbIX, HYXKOAILWMUXCA ANA Bbi3peBaHUA B ABYX uuknax. K AspoBbIM OTHOCATCA 3epHOBbLIEe, TEXHUYECKUe,
OBOLHbIe, 6axyeBble KyJbTypbl, KOTOpbleé BbICEBalOTCA pPaHHEW BECHOM U BbI3pEBalOT YXe K cepeauHe-KOHLy rneTta, B
3aBUCUMMOCTM OT KITMMaTU4YeCKOro nosica, AaBas ypoxan B rog noceBa. ipoBbie KyNbTypbl XOPOLUO NIIOAOHOCAT Ha 6eAHbIX
noyBax HeyepHo3embs u ceBepo-3anaaa.

Mopopga — co3pgaHHaA ¢ NOMOLLIO MCKYCCTBEHHOrO OoTOopa rpynmna XXMBOTHbIX OAHOro BUAA, OTNINYAIOWMNXCA TFeHEeTUYECKU

yCTOMYMBbIMU MOpPonorniyeckumm, oM3nonorM4eckuMm, U Xo3siuiCTBEHHbLIMU NPU3HAKaMU.



Cenekuma - oTbop, B cMmbicne WMCKycCTBeHHbIM OTOOpP, MpakTU4Yeckue npuembl, BblipaboTaHHble CKOTOBOAAMU W
pacTteHMeBoA4aMM AONA MOJNyYEHUA YNyUlleHHbIX WU Aaxe HOBbIX COPTOB M nopon, BOo3AeNbiBaeMbIX pPacTeHUr u
NPUPYYEHHbIX XXMBOTHbIX, COOTBETCTBYHOLLUX YPOBHIO NPOM3BOAUTESIbHbIX CUN ObOLecTBa.

Cenbckoe XO035IMCTBO —OTpacCilb 3KOHOMWKWU, HanpaBrieHHaA Ha obecnevyeHue HaceneHUs NpPoOAOBONILCTBMEM (NULLEn,
eAoun) n nonyyeHue Cbipba ANA pAga oTpacrnen NPOMbILLIEHHOCT!.

CopT — pa3HOBMAHOCTb KaKoOro-nimbo KynbTYpPHOro pacteHus, obnagarouwias yCTONYUBbIM KOMMNIIEKCOM OUONOrmM4eckn m
XO3AAMCTBEHHO-LIEHHbIM NMPU3HAKOB.

TpaHCreHo3 — UCKYCCTBEHHbIN NEePEeHOC YYyXepoAHbIX FeHOB B Liefible OpraHu3Mbl. TpaHCreHHbIA OpraHM3M Cnocob6eH
nepenaBatb BBeAeHHble B Hero HoBble nocnepoBatenbHoct [HK notomctBy. TpaHCreHHble, MNOJflyYeHHble C
npMMeHeHneM «HepoACTBEeHHbIX» (pparmeHToB [AHK.

MpoAyKTbl HOBbIX FeHHbIX 3aKfagoK (Yy)XepoAHbIX FreHOB) B FeHOM pacTeHUW, XKUBOTHbIX, YerioBeKa MOryT OKa3aTb
KaTacTpocuyeckoe AeMcTBME HA MH(PEKLMOHHOE Hayano — 6akTrepumn n BUPYCbl — B KNeTKe XO3siMHa.

BBegeHne TeXHONMOrMM TpaHCreHo3a NMPUBENIO K OTKPbITUIO MHOXeCTBa MyTauuu, NMPU KOTOPbIX CllyvYanHas uHcepuus
TpaHCcreHa HapylaeT 3HAOreHHbIe reHbl U NPUBOAMT K fleTanbHoMy dpeHoTUNY.

Snita — BbiBeAeHHbie NMyTeM CeneKkuWn OTOOpHbie cemeHa, OTOOpHbie pacTeHusi, OTOOPHbI€ MOPOAbi XWBOTHbIX.
YnopHoe CBOWUCTBO 3MUTbI - 3TO NepepoxaeHue B NocreayroLlmx NOKONIEHUAX A0 NOSIHOro BbIPoOXAeHUs. A 3TO O3HavaeT
Heo6XxoAMMOCTb HOBbIX CKpeLLMBaHUN.

OKOHOMMKa — cdepa KU3HU, CBA3aHHAA C NPOU3BOACTBOM MaTepuanbHbIX Onar U Xo3sMCTBOBaHMEM. DKOHOMMUKA —
XO35INCTBEHHasA CTOPOHA OOLWEeCTBEHHOMN XXU3HMW.

OKOHOMMA — 6epPeXNUBOCTb, YMEHMNE NPOU3BOAUTL KaKMe-TO AeNCTBUA C HAaMMEHbLUEW 3aTpPaToOn CUIl, SHeprun, AeHer.



