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no nposepeHuio Bcepoccumckmx
YPOKOB FreHeTUKM A5l CPeAHEro U cTapliero
WwKosbHoro Bo3pacra (14 - 18 ner)

«leHeTUKa: ucTOpUA M byayuwee»

«leHeTUKaA pacTeHui M NPOAOBONLCTBEHHAA 6€30NacHOCTbY
).




METOOUWYECKUE PEKOMEHAAUWMU NO NMPOBEAEHUIO
BCEPOCCUMNCKUX YPOKOB FrEHETUKU AN CPEOHEIO
U CTAPLLEIO LUKOJIbHOIO BO3PACTA
(14 -18 NET)

«TEHETUKA: NCTOPUA NUBYAYLLEE»

«FEHETUKA PACTEHU 1 MPOOOBOJIbCTBEHHAS
BE3OMNACHOCTb»




Metognueckne PEKOMeHgaunn

rno nposegeHnro Bcepoccniickmnx ypoKoB reHeTUKU A1 CPEAHEro
M cTapuero wkosbHoro Bo3pacra (14 - 18 ner)

«leHeTuka: ucropus n 6ygyujee»

«leHeTuka pacTeHmni N npoaoBo/IbCTBEHHas 6e30MacHOCTb»

(paspabotaHbl penepanbHbIM rocyaapcTBeHHbIM GIOAXKETHBIM
ob6pa3zoBaTe/ibHbIM yYpPeXX[eHUEM [ONO/IHUTE/IbHOIro o6pa3oBaHUs
«DegepanbHbIi LLEHTP AOMNO/IHNTE/IbHOIo 06pa3oBaHNs U OpraHm-

3aumnmn oTabixa M 03[40pPOBJ/IEHNS AEeTen» COBMECTHO ¢ MuHucrep-
cTBoM npoceeweHns Poccuiickoi Penepaymnm)



METOOUWYECKUE PEKOMEHAAUWMU NMO NMPOBEAEHUIO

BCEPOCCUUCKUX YPOKOB FrEHETUKU ONA CPEOAHErO

U CTAPLUEIO LUKOJIbHOIO BO3PACTA
(14 - 18 NIET)

«FEHETUKA: UCTOPUA U BYAYLLIEE»

«FEHETUKA PACTEHUA U NPOAOBOJIbCTBEHHAS
BE3OINACHOCTDb»

M.B. CesactbsiHoBa, H.C. CeactbsiHoB, N.B. Koszesnbckas : ®r60OY O «Dege-
pasibHbIA LeHTP [OMNOSIHUTE/IbHOro 06pa3oBaHMNa U opraHu3aymMu oTabixa 1 o3-
AoposBsieHns geten», 2021 — 48c.

YrBeprxaeHbl Negarormyecknm coetom DegepasibHOro pecypcHoro LeHTpa
o pa3BUTUIO [OMOJIHUTE/IbHOIO 06pa3oBaHUSA AETEN €CTECTBEHHOHAYYHOU Ha-
npasneHHocTn ProOyY O «PegepasibHbIf UEHTP AOMOJIHUTEIBHOIo o6pa3oBa-
HUSI U opraHM3ayum oTabixa v o3gopoBsieHus getein» (npotokon or 13.04.2021
r. Ne 1).

MeTtoguueckue pekoMeHpauuKn paspaboTaHbl AN NeAaroros, KOTopbie 6yayT ocy-
wecTeNATb nposBeaeHve Bcepoccuiickmx ypokos reHetuku no temam «leHeTuka:
ucrtopusa u byayuwee», «lfeHeTUka pacTeHMn U NPOAOBO/IbCTBEHHAA
6e30nacHOCTb».

OHU npu3BaHbl OKasaTb METOAMYECKYHO NMOMOLLb NejaroraM-npakTUKaM B peasisaumm
anropuTMa NpoBeaeHUs YpoKa A1 AeTein cpeaHero u ctapluero sBospacta (14 - 18 ner).

MpoBeneHne paHHOro 3aHATUA CNocob6cTByeT GOPMUPOBAHUIO MO3HABATE/IbHOIO
UHTepeca K U3yUYeHUIO eCTeCTBEHHOHAYYHbIX AUCLUIJIMH Y AieTeN CpeaHero u ctaplue-
ro Bo3pacTa, pacwmpseT npenctaBneHUsl O BO3MOXHOCTAX FEHETUKU U FTEHETUYECKMX
TEXHOJIOMUNN.

[aHHble ypokun nposBoasaTcs B paMkax [1Hel eAnHbIX AENCTBUI, C MONIOXKEHMEM 06 op-
raHM3aLuumn 1 NPOoBeAEHNM KOTOPbIX MOXHO MO3HAKOMUTbLCS, Npoias no ccbuike: https:/
ecobiocentre.ru/upload/iblock/eac/eac7d0224123ac3153b743ed87ad818b.pdf

ga

0
4

|

[



BCEPOCCUUCKUE YPOKU FEEHETUKU

(14 - 18 ner)

Ba)/(Hag alrio cyTu cTparerndeckas 3agada —

B OXHOBUTb 104PACTAIOLYEE [TOKOJIEHNE
CTarh r1epBOrpoxo[qLyamMm B chepe reHEeTUKM.

MopyueHue MpesnaeHTta Poccuinckon @epepaunm B. B. NMyTrnHa
MpaButenbcTBy Poccuitckon Pepepaumm ot 06 uioHa 2020 roga
Mo PasBUTUIO OTEUECTBEHHOW MrE€HETUKMU

AKTYAJIbHOCTb YPOKOB
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[JBaauaTtb NepBbIi BEK cUMTaETCH BEKOM 6uonorum. N3 Bcex 6Monornyeckux guc-
UUNIUH Hanbonee MHTEHCUBHO pPa3BMBAETCH reHeTUKa. [eHeTuyeckme TexHonorum
MOryT pewwuTb 60/IbLUMHCTBO NPO6EM, KOTOpbIE cervyac CTOST nepepn yenoBeye-
CTBOM: 6M06€30MacHOCTb, NOSTyYEHME BbICOKOYPOXKAMHbIX COPTOB pacTeHU U no-
pPOA XXUBOTHbIX, U36aBNEHME NoAEN OT TAXKEJbIX HACIeACTBEHHbIX MOPOKOB 1 3a60-
NeBaHuN, SKosornyeckas 6e3onacHoOCTb.

MoaToMy Tak Ba)KHO NpuB/IeYb BHUMaHME rnoapacTalollero noKosIeHUs K nsyde-
HUIO FEHETUKM, AaTb BO3MOXXHOCTb OCMbIC/INTb BO3MOXXHOCTU MEHETUYECKUX TEXHO-
norun, copMmpoBaTb Hay4YHOE NMOHMMaHWE OCHOBHbIX NMPO6/1IeEM NPUHATUSA OOCTU-
YKEHWUIN FMreHETUKM O6LLECTBOM N KPUTUYECKOE MbILLJIEHUE MO OTHOLUEHUIO K 06MUnto
pa3HOCTOPOHHEN MHOpPMaLUN.

leHeTUUeCcKMe TeXHONOoruu, HanpuMep, CEKBEHUPOBaAHME U pefaKTUpPOBaHUE re-
HOMa, B COBPEMEHHOM O6LLEeCTBE SIBNSAIOTCA peasibHOCTbio. OrpoMHbI CNeKTp 3aaad
6nvKanLiero 6yayLLLEro y)ke peLliaeTcsi C UCMOoIb30BaHNUEM FreHETUUYECKUX TEXHOJTOMUA.

«[Nepexon K NepcoHanM3MpPOBaAHHON MeAULMHE, BbICOKOTEXHO/IOTMYHOMY 34pa-
BOOXPAHEHUIO U TEXHOJIOMMSAAM 3[0pPOBbeCc6epeXkeHUsi, BbICOKOMPOAYKTUBHOMY U
3KONIOMMYECKN UYMUCTOMY arpo- U aKBaxXO3IMCTBY, paLMOHaSIbHOMY MNPUMEHEHUIO
CpeacTB XMMUYECKOM N 6BMONIOMrMYECKON 3aLLUTbl CE/IbCKOXO3SIMCTBEHHbIX PacTeHUM
W XXMBOTHbIX, CO3AaHMIO 6€30MNacHbIX N Ka4YeCTBEeHHbIX MPOAYKTOB NUTAHUS, a TaKXe
peanusauma opyrux npMopuTETOB Hay4YHO-TeXHonorudyeckoro passutus Poccun-
ckot Pepepauunm MoryT 6biTb ob6ecneyeHbl C MOMOLLbIO POCCUMCKUX FreHETUYECKUX
TexHonorun». (PegepanbHas HayuHO-TEXHUUYECKas NporpaMma pPasBUTUS FreHeTYe-
CKUX TexHonorum Ha 2019 - 2027 roabl).

Mepepn Halwen cTpaHOM CTOMT 3aA4a4a o6ecneynTb MacCOBYHO MOArOTOBKY BbICO-
KOKBaNMPULMPOBaHHbIX KAAPOB B 06/1acTU reHeTUKW. No3ToMy Tak akTyaslbHO yxe
ceryac cosfaTtb yC/ioBUS Ang npodeccMoHanbHOro camoonpeaeneHnsa pPoCcCUmcKux
LLUKOJIbHUKOB Yepe3 CTUMYJIMPOBaHUE UHTepeca K reHeTUKe U OBNlafieHUe OCHOBHbI-
MW reHeTUYECKMUMU TEXHONOTUSAMMN.



PEKOMEHOAL WU
ANnd NEAATOTA:

LleneBas ayantopus ans nposeneHns BcepoccMnckmx ypokoB reHeTUKU —LLKOJIb-
HUKM 8 - 11 knaccoB. CoaeprkaHne YPOKOB NOCTPOEHO C ONOPOM Ha 6a30Bble 3HAHUSA
LUKOJIbBHUKOB MO Kypcy 6uonorum obieo6pasoBartesibHbIX yupexaeHun (c anemeH-
TaMM aKTyasM3aumnm 3HaHMUiM), HO C CePbe3HbIM Yrny61eHNeM 3HaHUM O COBPEMEHHbIX
reHeTUYECKMUX TEXHOJTOMUSX, B TOM YMc/ie B 0671aCTU FEHETUKN PacTeHUN, U 06Cyxae-
HMEM NMepPCneKTMB Pa3BUTUS FTEHETUKU B HALLIEA CTPaHE 1 BONPOCOB O BO3MOXHOCTHU
Bbl6opa 6yayuien npodeccmn B JaHHOM HanpaBneHuu. [naBHoe Ans neparoros —
CTUMYNIMPOBAaTb Pa3BUTME NO3HABATE/IbHOIO MHTEpPEeca LWKOJIbHUKA K AaHHOK o6na-
CTU 3HAHUN.

Meparoram npepnaraerca Bbi6paTb AN NMPOBEAEHUS OAUH UM ABa ypoKa U3
npepnaraeMbix MeTOAUYECKUX PEKOMeHAAUMA. YPOKMU MOryT MpoBeAeHbl Kak OT-
AeNbHO, TaK M NoC/IefoBaTes/IbHO, TaK KaK BTOPOW YPOK IBNSAAETCS IOrTMYHbIM NPOJoI-
YKEHWEM NePBOIro YPoKa U YHaCTUYHO NMOCTPOEH C ONOPOM Ha 3HAHUS, NOJTyYEeHHbIEe Ha
nepBoM ypoke. [NpeasaraemMble KOHCMEKTbI YPOKOB AOCTAaTOYHO o6beMHbl. [Nepgaro-
ry npenocTaB/isieTc BOSMOXXHOCTb BapbUpOBaTh UX coAepXXaHue B 3aBUCMMOCTU OT
YPOBHS NOAroTOBKU obyyatowmxcs. lnaBHoe — peanusaumns OCHOBHOM Lie/IN YPOKOB.

KoHcnekT ypoka gonosiHAeT pabounii IMCT € 3a4aHUSIMU, KOTOPbIE AOJIKHbI Bbl-
NONHATBCA MO XoAy ypoka. Pa6ounin nuUcCT MoxeT 6biTb UCMOJIb30OBaH KakK MOJIHO-
CTblO, TaK U YacTuyHo. BO3MOXXHO NMpuUMeHeHne AaHHOro AMAAKTUYECKOro Moco-
618 Ha ypoKax 6MONOrum COOTBETCTBYIOLEN TeMAaTUKU. 3afaHus «5 U reHeTuKa» m
«leHeTUUecKMe TEXHONOIrMN N NEPCMNEKTMBbI BbDKMBaHUS YenioBeYecTBa» ABMSIIOTCA
Ba)>KHOW cocTaBnsitoLen YacTbio Bcepoccmincknx ypokoB n amarHoCTUpPYHOT OTHOLLIe-
HME LUKOJIbHUKOB K M€HETUKE N FeHETUYECKUM TexHonormam. XXenarenbHo BbiNon-
HeHMe AaHHOro 3apaHus caenatb obsisatenbHbIM. Bonblasa npocbba K negaroram
- NpucnaTb opraHusaropam BcepoccMnckmx ypokoB reHeTUKU caMble SSPKUe OTBETbI
ANa Ny6nukauum Ha camTe M UCMOJNIb3OBaHUS B OTYETHbIX MaTepuasiax rno agpecy:
vserosurok@ecobiocentre.ru

[Ona npoBepkn NpaBu/IbHOCTU BbINOJIHEHUSA 3a4aHUN K paboueMy NIUCTY npea-
naraeTtcsl IMCT caMooLeHKU. Mo pesynbraTtaM BbINONHEHUS 3a4aHUM oby4datoLmecs
nonyyaTr peKkoMeHAaLMn No OCBOEHUIO Npodeccmn, CBA3AHHOM C reHeTUKon. Jluct
CaMOOLLEHKUN COAEPXMUT CMUCOK NMTepaTypbl U MHGOPMALMOHHbBIX UCTOYHUKOB AJ1S
caMoCToAITe/IbHOM PaboTbl 06y4YalOLLUXCS.
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Ypok «[eHeTuka: ucropus u 6yayuiee»

Lenb YPOKa - cozpaHue ycrioBuin A1l yCTOMYMBOIO NO3HaBaTe/IbHOro MHTepe-
Ca K U3yUYeHUIo reHeTUKM U OCO3HaAHHOIo Bbi6opa 6yayLiein npodeccum, CBA3aHHOM C
reHeTUYEeCKUMU TEXHOJIOrMAMM.

3apaum ypoka:

*  pacwmpeHue NpeacTaB/IEHUN O FeHETUKE U FEHETUYECKUX TEXHOIOTUSIX;

+  ¢dopMUpOBaHME MO3UTUBHOM OLLEHKU COBPEMEHHbIX [OCTUXKEHUN Fr€HETUKM;

*  ¢dopMUpOBaHME YCTOMYMBON MOTMBALIUM K OB/IAAEHUIO FTEHETUYECKUMU TEXHO-
norusMu.

dopmMa npoBepeHUs ypoka:

YpOoK NOCTPOEH B NNEKLMOHHOM POPME, UTO COOTBETCTBYET PEKOMEHAYEMOMY BO3-
pacTy. B xone ypoka npegycMoTpeH NPOCMOTP BUAEOPOJINKA, BbINOSIHEHME ANAAK-
TUUYECKUX YNPAXKHEHUN U AOMALLHErO 3a4aHUA.

Heo6xonnmoe o6opynoBaHue n Mmatepuanbi:

*  MPOEKTOP U 3KpaH, KOMMNbIOTEP, HOYTOYK IM60 MHTEpPaKTUBHAA AOCKa AN Ae-
MOHCTpaumm npeseHTaumm B MicrosoftPowerPoint;

- npeseHTauus (Mpunoxenwue 1);

+ ¢$oToannapat nnm tenedoH c poTokamepomn, UTobbl caenatb poTorpadpum ans
oTyeTa.

Cnucok npunoXxeHui:

* [lpunoxkeHue 1. Pabounii nnuct ansa obydaroLmxcs.
*  [punoxxeHune 2. JInct caMooLeHKN.

NMNJ1AH YPOKA .
MpoponkuTtenbHocTb ypoka — 45 MUHYT. YpOoK coCcToUT U3 4-x B3aUMOCBSA3aHHbIX 6,10~

koB. B nepBoi yacTn ypoka ydyalumecs rnop pyKkoBOACTBOM yuuTens GopMUPYIOT npea-
CTaBJ/IEHNE O FreHETUKE KaK HayKe U UCTOPUM Pa3BUTUSI FTEHETUUECKUX NPeaCTaB/IEHUNA.

Cnanpg 1 - 14. PekoMeHayeMoe BpeMs — 12 MUH.

Bo BTOpOﬁ 4acCTU YPOKa yyauimecd 3SHaKOMATCA C AOCTUXKEHUAMU N’EHETUKU BO BTOpOVI no-
nosuHe 20 Beka 1 061acTaMm npuMeHeHua reHeTU4YeCKmnX TEXHOIOMMI B HACTOSILLIMIA MOMEHT.

Cnanpg 15 - 27. PekoMeHpyemoe BpeMst — 10 MUH.

B TpeTbeit yacTn ypoka oco6oe BHUMaHUe yaenseTcs npodpeccusM, CBAI3aHHbIM C reHETUKOM.

o}

Cnanp 28 - 30. PekomeHpyeMoe Bpems — 10 MUH.
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B uetBepTOM Yactn noaBoautcs utor ypoka. O6cy>kaatoTcsi BONpPOChl, CBA3aHHbIe €
NMOArOTOBKOM K MOCTYMJ/IeHUIo B By3bl. Onpepenserca nepeyeHb BbICLUMX YYe6HbIX 3aBe-
AEHUI, NpeaiaraloTcs peKoMeHaaLnm No NoAroToBKe K 6yayLien npodeccmm, CBA3aHHOM
C reHeTU4YeCcKUMU TexHonoruamu. Npoesoautca pednekcms Ha TeMy «H 1 reHeTUKam.

Cnanp 31 - 34. PekoMeHayemoe BpeMst — 13 MUH

NOoACTPOYHbIU TEKCT YHUTENA ANA
AEMOHCTPALUUU CTAUOOB NPE3EHTALIUU

CNAWNA 1 TUTY/IbHbIN

leHeTrnka - yB/1exkaresibHasa m
3axBartbiBaroLyass 06/1acTb 3HaHHH,
KoTOopas oripegenger Hawe 6ygyuyee.
PazgBuraer rpaHuLbl peasibHoro

M OTKPbIBAET 1/1a3a Ha Yy4eca XH3HH.

Knayauva 26epxapa-Meturep,
ABTOP KHUI O reHeTUKe.

- 3ppasctBynte! CerogHs Mbi ¢ BaMu npoBeaeM Becepoccuinckmin ypok reHetnkm. O6-
paTtuTe BHMMaHue, nepen Bamun Ha cTone nexat pa6ouyme IMCTbI, K KOTOPbIM Mbl 6yaeM
nepuoanYecKn obpallaTbCs 1 BbIMOJTHATL ONpeAeseHHble 3aaaHus. B koHLe 3aHaTHS Bbl
CMOXKeTe NPOBEPUTb NPABUIbHOCTb BbIMOJIHEHUS B JIMCTE CAMOOLIEHKM.

CerogHs Mbl NOroBOPUM 06 OTHOCUTE/IbHO MOJIOAOM HAyKe FreHeTUKE — HayKe HacTy-
MUBLLEro HacTosWero U 6nuxkanwero 6yayuiero. Ho Ha4HEM Mbl C MPOLLIOroO 3TOM HaYKM.

C/NAAA 2

[aBanTe cHayana BbISCHUM, UTO U3y4aeT reHeTUKa.

Kctatn, reHeTMKa, Kak MU MHOIME HayKu, NMPOUCXOAUT U3 aHTUYHOM Ppunocodpum.
HasBaHue «reHeTnka» o06pas3oBaHO OT MPEYECKOro — «BO3HUKHOBEHME, 3apOXKAeHMe,
NepBOUCTOYHUK, MEPBOHAYANO».

CnoBo «reH» NepeBoAUTCH KaK «pofy.

[eHeTUKa yBNeKaeT CBOeM JIOrMKOM, 3araO4uHOCTbIO SIBJIEHUH, MPAaKTUYECKOM 3Ha-
UMMOCTbIO OTKPbITUIA U 3aXBaTbIBalOLLMM [YXOM MepPCreKTus.

leHeTuKa - 3TO HayKa O HacneaCTBeHHOCTU U USMEHYNBOCTU OPraHM3MoOB.
HacnepncrtBeHHOCTbIO U USMEHUYUMBOCTbLIO 1OAU nMHTEpEecoBaJ/IMCb O4YeHb OaBHO. C

TOro MOMeHTQ, Korga Bnepsblie 3aayMaJ/iuCb, Kak nepenarnTcd NpU3HaKu n rnovyemy y
KOLLUKMK o6s3aTenbHO poXXOakTCA KOTATa, a 'y cobaku — LeHdTa.
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CNAnA 3

OTuoM reHeTUkn cumtaetcs Mperop UoranH MeHpgens (1822 - 1884).

Yewckui MOHaX, peﬂMFMOBHbIﬁ Aedresib, MaTeMaTuK n ectectBouncCnbiTatesib, OC-
HOBOMOJIOXKHUK Y4YeHUA O HaCcNneaACcTBEeHHOCTM!.

Ceou upen nsnoxxun B 1865 r. B kHure «OnbITbl HAA PacTUTE/IbHBIMU FTMGPUAAMUY.

Pa6otbl MeHaena - 310 NpuUMep yMeHMS NPUMEHSATb HEeCTaHAAPTHbIA NOAXOA,
npoBepsaTb 6MOIOrMYecKme 3aKoHbl anrebpamyecknMm sakoHoMmepHoctTamu! Ceinuac
ANsi 6GUONOroB UCNOIb30BaHUE BbICLLEA MAaTEMATUKN B CBOUX UCCNEAOBAHUSIX — 3TO
HOPMa, HO Ha TOT MOMEHT 3TO 6b1/10 60/1bLLMM HAY4YHbIM MPOPbIBOM.

U nnioc - orpomMHasn yaaua! Bei6op ropoxa kak MofenbHOro o6bekTa ans uccne-
AOBaHUM onpeaenun ycrnex scen pabortbl MeHpens.

CNAUA 4

Doctmxenua Nperopa Menpens:

* 3a10XWN Hay4Hble NPUHLMIMbI ONMUCAHUS U UCCNIefO0BaHNUA TME6PUAOB U UX MOTOMCTBA.

+ Paspa6otan anre6panyeckyro cucteMy CMMBOJIOB M 0603HAYEHUA MPU3HAKOB.

+  CdopmMynmpoBan oCHOBHbIe 3aKOHbI HAC/1IeA0BaHUSA B PAAY NOKOJIEHUI, NO-
3BosiIfloLWME AenaTb NpeackasaHus;

+  Bbickasan naero CyLecTBOBaHMS 334aTKOB HAaC/IeACTBEHHbIX MPU3HAKOB (MK reHoB,
KaK MX CTa/IM Ha3bIBaTb B 6GyayLuem).

+ OTKpbITUst MeHaens He 6binv NOHSATbI COBPeMeHHUKaMM (OH cunbHO orepeann Bpems).
K coxxaneHuto, yueHbIr oTkasasics OT AasIbHENLLMX UCCNeaoBaHUA. XoTa cam MeHpenb
roBopun: «Moe BpeMs eLe npuaeth»

CNnAMA 5

1869 r. — ®puapux Muwep naeHTMdGULUPOBAN «HYK/TIEUHY», BbIAENIUB MOJIEKY-
ny U3 aapa KNeTku, Kotopas BNocneacTBUMM cTana nssectHa kak [IHK.

B XIX Beke B Hayke rocrnopcrtesoBania TEOpMUS, UTO MaTepuasibHbIMU HOCUTE-
NaMKN HacneancTtBeHHoM MHpopmMauum asnaiTca 6enkn. O ponu Takom NpocTou
cy6ctaHuumn, kak IHK, B naHHOM Bonpoce He goraabiBanuch.

1881 r. — naypeat Ho6eneBckon npeMumn HeMeukumn 6MoxuMmmnk Anbbpext Koc-
cesib BblAeNU Te NATb a30TUCTbIX OCHOBAHUM, KOTOPbIE B HACTOSILLLEE BPEMS CUU-
TalOTCA OCHOBHbIMU cTpouTenbHbiMU 6nokammn OHK n PHK: ageHnH (A), yumTo3MH
©, ryanuH (G), Tumun (T), ypaumn (U).

O6paTnTe BHMMaHMe Ha 3TO OTKpbITHE - B 6yayuwien leHeTuueckom asbyke no-
SIBUNUCb NepBble 6yKBbi!

Ho notom Nnpo HyKJ1IeNHOBbI€ KNCJ/1IOTbl HAQOIIO 3a6binn.



C/NANA 6

B 1900 r. Tpoe yueHbix: K. KoppeHc (FfepManus), 3. Yepmak (Asctpus) n I Oe-
®puz (lonnaHamsa) — He3aBMCUMMO ApPYr OT ApYyra NepeoTKPbLIM 3aKOHOMEPHOCTH
Hac/lefoBaHMUSA MPU3HAKOB OpPraHn3Ma, BnepBeble ycTaHoBeHHble . MeHaeneM. Bee
yueHble Npu3Haam npuoputeT MeHaens Kak OcHoBaTe sl FreHeTUKM.

TOT roa cumTaetcs opULMaNbHOM AATON POXKAEHUS FEHETUKM KaK HayKM.

TepMUH «reHeTHKa» 6bi1 NPenIoXKeH aHITTMACKUM yueHbiM Y. BatcoHoMm B 1906 r.

TepMuH «ren» npegnoxxer B 1909 r. B. MoraHceHOM, AATCKUM yUY€HbIM.

CcnAuvan 7

C aTOro MOMeHTa reHeTMKa CTAaHOBUTCH U OCTAETCH OAHOM U3 BXKHENLLNX HayK.
na yenoBeka Bce, YUTO CBA3AHO C POAOM, Hac/iefo0BaHMEM, OCHOBOM XU3HW BCer-
Aa AIBNANIOCb CaMbIiM 3HAUYMMbIM. [10O3TOMY U C MOMEHTa CBOEro pPoXAeHUs, U B
HaCTOSALLMIA MOMEHT reHeTUKa HaxoAmacb U HAXOAUTCA NoA MPUCTAsIbHbIM BHU-
MaHMeM o6LiecTBa, BCe BOMPOChI, CBSI3aHHble C UCMOJIb30OBAaHNEM MeHEeTUYECKUX
TEXHOJIOMUIA, O4EeHb 6YPHO 06CY>KAAlOTCS, B TOM YUCIIE NTIOAbMU, AANIEKUMU OT Ha-
YKU. He oauH pas yuyeHbIXx reHETUKOB O6BUHSAIU B PA3/IMYHbIX CMEPTHbIX rpexax.
Ho TeM He MeHee Hayka npopoKaeT pa3BMBaTbCS, TaK KaK 3HaYeHNE FreHeTUKMU
ANS BbDKMBaHUSA YesioBeyecTBa He Bbi3bIBAeT HU Y KOro coMHeHui (a Bonpoc Bbli-
YXMBAHUSA YeSIOBEUECTBA Y)Ke CTOMUT).

O6parnmcs K paboyemy JMCTY U BbIosHuM 3agamHms Ne 1, Ne 2, No 3, Ne 4. (¥ Bac - 2 mur)

C/NAAA 8

Kak pasBuMBanacb reHeTMKa B Halwen cTpaHe?

UcTopua reHeTuKM B Hawen cTpaHe 6orata Be/IMKUMU OTKPbITUAMU, Ha-
CTOSAWMMM NMpPOpbIBaAMU B HayKe, a TakKXe BEJIMKUMU YyYEHbIMU C MUPOBOM
U3BECTHOCTbIO.

Hukonain KoHctaHTuHOBUMY KonbLoB — pycckuin 61Monor, ocHoBaTeslb PyCcCKOm
COBETCKOM LLUKOJIbI 3KCI'IepMMeHTal1bHOl71 6VIOJ10FMVI, aBTop OCHOBOI‘IOﬂaFaI-OIJJ,eVI mnaoeun
MaTPUYHOIO CUMHTE3a XpOMOCOM.

Cepreit CepreeBuy HeTBepUKOB — pyCcCKUIA U COBETCKUIM 6UONOT, FreHeTUK-3BO-
NIOLMOHUCT, CAeNaBLUMIA NepBble Warn B HanpaB/ieHUU CUHTE3a MeHAENeBCKON re-
HETUKU 1 dBONIOLMOHHOMN Teopun HYapnb3a JapsuHa.

Anekcanap Cepreesuy Cepe6poBCcKuii — coBeTCKUIA 6UONOT, OANH U3 OCHOBO-
nonoxxHukoB reHeTukmn B CCCP.
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CNANA 9

Hukonan MBaHoBuu BaBunoe (1887 - 1943).

CaMoe nsBecTHoe MM B Hallen reHeTuke. Poccninckuim reHeTuk, reorpad, pacre-
HMeBOA, MeUTaBLLMIA pewnTb NpobieMy ronona BO BCEM MUpeE.

Mo 3HaunMocTn oTkpbiTU Ma H.U. BaBunosa ctout B ogHoM psay ¢ iMutpuem
Menpeneesbim, Kapnom JlInHHeeM, HYapnb3om JapBuHOM.

HdocTuxeHus:

+  OTKpbIN 3aKOH FOMOJIOrMYECKUX PARoB (0 reHeTuueckomn 6M30CTN PoaACTBEH-
HbIX FPYMM PacTeHUM), yUeHUEe O LLeHTPax MPOUCXOXAEHUS KYNbTYPHbIX pacTe-
HWUI, TEOPMUIO NTEHOTUMNMUYECKOIro MMMYHUTETA PacTEHUN.

+ Paspa6oTtan 6otaHUKO-reorpadmnyeckmne 0CHOBbI CENEKLUN.

+  BHeapwn nepcnekTMBHbIE cOpTa MEHULbI.

+  lMpoasuran pacreHneBoacTeo Ha KpanHuin CeBep 1 B 30HbI NOYNYCTbIHb.

- Cosaan nepBylo MUPOBYIO KONEKLMIO ceMsiH (MepBblit reHeTUYecKunin 6aHK).

+  OcHoBan MacwTabHyo COPTOUCMbITATENbHYIO CETb.

C/NlAALO 10

K coxanenuio, Hukonan UesaHoBnu BaBnnoB ctan »xepTBON npeparenbcTBa HACTOSALErO
aHTUrepos B UCTOPUM COBETCKOMN reHeTukn Tpoduma [leHuncosuua JlbiceHko. MpukpbiBasch
pormMamu Mapkcusma, T.[. JlbiceHKo Bowen B foBepue K PYKOBOACTBY KOMMYHUCTUYECKON
napTuK, rPOMK Teopuio reHeTuku (B ToM uncne yuenne H.U. Basunosa n apyrux yueHbix). Mo
ero goHocy Hukonas MiBaHoBuua B 1940 r. oTnpasuav B THOPbMY U NPUrOBOPUIN K paccTpeny.
MNpuBecTn Npurosop B UCNONHEHUE He pewwmnnuceb. Nyrana Muposas nsBecTHocTb BaBunosa.

B 1943 r. BaBunos ymep B CapaTtoBckon TIopbMe OT rosioaa, 6opbbe ¢ KOTOpPbIM
NOCBSITU/1 BCIO CBOO YKU3Hb.

B pesynbraTte MoHononusma JlbiceHko u ero ctropoHHukos B CCCP B 30 - 40 roabl
6b111 pa3rpoM/ieHbl Hay4Hble LLUKOJIbl B FfeHETUKE, MOCTPahasii MHOIrMe YeCTHbIe yye-
Hble, 3aTOPMO3UJIOCb Pa3BUTUE BUONOIMN, F’EHETUKU U cenbCKoro xo3ssancrtea. M Ham
A0 CUX Mop NPUXoAUTCS 6yKBasIbHO AOrOHATb 3aNaHYyo HayKy.

C/1AAA 11

A MUpoBad reHeTUKa B 3TOT MOMEHT Npoao/HKasla MHTEHCUMBHO pa3BMUBaTbCA.

B 1933 rony Ho6eneBckasa npemusa no meauuunHe n pmsmonorum npucyxxageHa To-
Macy XaHTy MopraHy 3a skcnepuMeHTasibHOe 060CHOBaHME XPOMOCOMHOWM TEOoPUMn
HacneacTBEHHOCTH, KoTopas 06bsiCHMNA NPUPOAY HAC/IeACTBEHHbIX NATONIOMNN Ye-
NoBEeKa, No3BONIN/IA SKCNEePUMEHTASIbHO U3MEHSATb Hac1eACTBEHHYO MHPOopMaLUIO U
cTasia Ha4yaJIoM COBPEMEHHbIX MeTOA0B reHeTUYeCcKmx uccnepgosaHun. Nperop Meh-
nenb n Tomac XaHT MopraH - 6umonoru, KoTopble cTasv KopupesaMm N OCHOBaATENSIMU
reHeTUKU, U UMEHHO UM AOJDKHbI 6bITb 61arogapHbl BCe COBPEMEHHbIe MOJIeKYyNsip-
Hble 6uonorun. Mx MHTYUTUBHO BbibpaHHble O6BLEKTbI UCCNIEA0BAHUN OTKPbIZIN ABEPU
B MUP paciMPpPOBKU reHOMa, FreHHOW UHXXEHEPUU U TPAHCTEHHOM CeNEeKLUN.



Tomac XaHT MopraH pellaeT aKCrNepuMMeHTasIbHO NpoBepuTb NpaBoTy [eopra
MeHpensa n Ha ponrve rogbl CTAHOBUTCS «MOBEJIUTENIEM MYX» — MYLUEK Apo30odun.
YpauHbin BbiI6op 06beKTa AJ19 SKCNEPUMEHTOB caenan 3TUX HACEKOMbIX «CBALLLEHHOW
KOPOBOM» BCEX FTEHETUKOB Ha [0/ITUe CTONeTUS.

MopraH reHuanbHo npenBMaes OCHOBbl MONIEKYNIAPHOM reHeTUKMU 1 oTKpbiTne OHK.

C/NAAA 12

O6parumcsi K paboyemy JIMCTY M BbIrlo/IHUM 3a4aHmsi No 5, Ne 6, Ne 7. (¥ Bac - 2 mur)

C/NAAA 13

B 1944 rogy BcnoMHUNu 06 oTkpbiTun Gpuapuxa Muwepa. Opyroin Meamk, ame-
pukaHcknii, OcBanba OBepu (1877-1955) cBOMMM onbITaMu HarNSAHO AOKasas, YTo
umeHHo I HK, a He 6enkun aBnsoTCa HOCUTENAMU FreHeTUYeCKon nHbopmaumu.

B 1951 roay ewe oaHo BesiMKoe oTKpbITMe coBepLluaeT dpBuH Yapradpo, npodec-
cop 6moxumum Konymbumckoro yHmsepcuTeTa.

3HaMeHuTOe Npasuno Yapradda 3ByunT Tak:

B monekyne [1HK o6uiee konnyecTBo afeHUHa paBHO KOJIMYECTBY TUMU-
Ha, a ryaHuHa — uuto3uHy: A=T, N'=L.

STO NpoCTOEe NpaBu/Io Aaso OCHOBY AN pacwmndpoBku cTpykTypbl JHK. MNepBoe
NpPaBWU/IO reHETUYECKOM a3byKMu.

C 3Toro MOMeHTa Havyaslacb HacTosLWasa rOHKa, Cpa3ly HeCKosIbKO slaboparopuit
pa6oTanu Hag «nNpo6eMor ThicaueneTus».

KTo Bbmrpas 3ty roHky?

CNANA 14

B 1953 r. npocTpaHcTBeHHYO Mopenb cTpoeHus OHK npepnoxxunu @OpeHcuc
Kpuk (1916 - 2004) u Oxxenmc YotcoH (1928). CornacHo Mmogenu Kpuka - YoTcoHa,
OHK npepcrtaBnsiet ABOMHYO cnupasib, COCTOSILLYIO U3 ABYX Lienen Ae30Kcupmbo-
3o¢docdara, coeaAnHEHHbIX NapaMnU OCHOBaHWUI aHAJIOMTMYHO CTYrMeHbKaM NIeCTHU-
ubl. MocpencTBoM BofopoAHbIX CBSI3EN al€eHUH CBA3bIBAETCH C TUMUHOM, @ 'yaHWH
- ¢ uMTO3MHOM. C NOMOLLbIO 3TOW MOAE/IN MOXKHO NMPOC/IeanTb pPeninkauuo caMom
OHK.

B 1962 rony ®. Kpuk 1 [. YotoH nonyunnu Ho6enesckyto npeMuio 3a faHHoe
OTKpbITHE.
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CNAMA 15

E>xxeronHo 25 anpens B pasHbix cTpaHax MMpa OTMeYaeTcsi HeO6bIYHbIN NpPasfHUK
- MexxayHapogHbin eHb JHK (DNA Day). B stoT aeHb, B 1953 rogy, 6bina ony-
6nukoBaHa ctatbs 06 oTkpbiTMKN [JHK. PoBHO uepe3 50 net 6bin1 3aBepLUEH NPOEKT
«leHOM yenoBeka», 0 KOTOPOM Mbl MOroOBOPUM Aasiblue.

O6partnMcs K paboyeMy JINCTY U BbIro/IHUM 3a4aHns Ne 8, Ne 9, No 10 (¥ Bac - 2 mur)

C/NAAA 16

A panblie reHeTUKa Havyana pa3BMBaTbCs O4eHb 6bicTpo. Jlroam, 6narogaps reHe-
TUKe, NOAOLUIN K MOHMMAHMUIO TOrO, KaK YCTPOEHA XM3Hb Ha 3eMJie€ U YTO B OCHOBE
YKU3HM JIeXKaT Te caMble YeTbipe 6yKBbl.

Mepepn BaMu ocHoBHblIe AOCTUXEHUSA B 06/1aCTU FEHETUKU 2-01 NOJIOBUHDI
XX Beka:

+ 1953 - ctpykTypHasa mogenb AHK

+ 1961 - pacwimdppoBKa reHETUUECKOro Koaa

+ 1962 - nepBas 3aMeHa sippa ANLEKIETKU HA FreHETUUYECKU NMOMEYEHHOoe a4p0
N3 COMaTUUYECKOM KJIeTKU B3POCION NAryLwKkn («kknoHMposaHme» naryLwxm)

+ 1969 - xMMHUYeCKUM NyTeEM CUHTE3UPOBAH MNepBbli reH

+ 1972 - poxxaeHne reHHOM NHXXeHepUU

* 1977 - cekBeHMpOBaH MepBbIi reH YyesnoBeka

+ 1980 - nonyuyeHo nepBoe MogesibHOe XMBOTHOE (MbILb)

+ 1988 - nHmnummnpoBaH npoekT «[eHoM yenoBeka»

* 1994 - nepBoe TpaHCreHHOE Ce/IbCKOXO3SINCTBEHHOE pacTeHne

+ 1997 - knoHuposanu osuy Jonnm

+ 1999 - KNOHMPOBaNKN KOPOBY U MOAENbHOE XNBOTHOE (MblLb)

+ 2000 - npounTaH reHoM yenoBeka

CNAnA 17

OcTtaHoBUMCSH 4yTb noapo6Hee Ha npoekTe «[eHoM uyenoseka». MexayHa-
poAHbIn npoekT «[eHOoM yenoBeka» 6bin1 Hauvat B 1988 r. noa pykoBoAacTBOM
D>kemmca YotcoHa nop armpon HauuoHanbHoW opraHusaumm 3gpaBooxpaHe-
Hua CLLUA.

B npoekTe 6b111 3aaeNCcTBOBaHbI HECKOJIbKO ThiCSIY YYeHbIX 6onee yeM us 20
ctpaH. C 1989 r. B HeM yyacTByeT u Poccua. Bce xpoMocombl uenoseka nopene-
Hbl ME@XAY CTpaHaMuU-yvyacTHMUammn, n Poccum ana nccnepoBaHusa octanuch 3-,
13- 1 19-a xpomocombl.

LUenu npoekra:

* onpeaeneHune HYKIeoTUAHOM NocnenoBaTeIbHOCTU FreHOMa Ye/I0BEKA;

* co3paHume Noapo6bHbIX KapT reHoMa;

*  upeHTUPMKaLma U XxapaKTepPUCTUKa BCEX FeHOB;

* 6buonoruyeckas uHTepnpeTauusa nuHpopmauum, 3akoguposaHHom B IHK.



CaMble 6onblune HageXAbl y4YeHble U O6LLEeCTBO BO3/1araloT Ha BO3MOXHOCTb
NPUMEHEHUS pe3yNbTaTOB CEKBEHUPOBAHUSI FreHOMa YesioBeKa A/ NIeYeHUsl reHe-
TU4Yeckmx 3abonesaHuin. K HacTosilLeMy BpeMeHU B MUpe UAEHTUPULIMPOBAHO MHO-
YKECTBO FeHOB, OTBETCTBEHHbIX 32 MHOIMe 60/1€3HU YEe/IOBEKa, B TOM YUC/IE U TaKue
cepbe3Hble, Kak 60one3Hb AnburemMepa, MyKOBUCLUAO3, MbilleyHas Auctpodus
[ioweHHa, xopes MeHTUHrToHa. CTpyKTypbl 3TUX F€HOB MOJIHOCTbLIO paclindpoBaHblI,
a caMu OHU KJIOHUPOBAHDI.

CNANAO 18

Ha ceropHsIlLHMIA AeHb KaXXAbI rof, KaXabl Mecsil, yYeHble AenatoT HoBble OT-
KpbITUs B cdepe reHeTUKU. Ho Bce ke Mbl eLle cTOMM nepes, orpOMHON KHUIMOW, KO-
TOPYIO UMTaEM ellie Mo csioraM Kak MasieHbkue Aetn. CKonbKo elle NpeacTouT npo-
UYUTaTb M MOHSATb, CZIOXKUTb B NPEAJSIOKEHUS!, 0CO3HaTb MOJTy4YeHHYIO MHPOPMaLIUIO U
Hay4MTbCs C Hel paboTarThb.

MosToMy MonoaoMy nokoneHuto B 21 Beke NpPeacTOMT OUeHb cepbe3Ho nopabo-
TaTb HAA Pa3BUTUEM HOBOWM HAYKM U COBEPLUUTbL BEJIMKUE OTKPbITUS.

CNANA 19

OTKpbITUA reHeTUKU: /,o6po unu 310?
Kak Bbl cuurtaere?

Cenuac B obuiecTBe, B Npecce, B pas/IM4HbIX MHGOPMALMOHHbIX UCTOUHU-
KaxX aKTUBHO O6CyXaaeTcsa AaHHasa npo6nemMa, NpMyYeM 4acTo 3BYUYUT Hera-
TUBHOE OTHOLLEHMEe, apryMeHTUMpyemMoe npocTo, HO HeHay4Ho.

Harnpunmep, a Bbr cibiwasm, yTo B Karlycry BCTaB/IStOT reH ceuHer? bosib-
LWme KoYaHbl €CTb HeJIb35, MPeBparuTecb HernoHATHo Bo 4ro. (Kctatm, ato
NOSIHOCTbIO HE COOTBETCTBYET HayUYHbIM paKkTam).

NMonpo6yeM paccMmoTpeTb Npo6sieMy Ha cieayroLWmux npuMepax.

KoHeuHo, onacHOCTb B pa3BUTUMN FrEHETUYECKUX TEXHOJIOTUN CyLLecTBYyeT.
Camoe cTpaluHoe - 3To HeonpaBAaHHOE BMeLlaTe/1bCTBO B FTEHOM YesioBe-
Ka. Y>ke cHATbl paHTacTnyeckme dGmnabMbl O CTPaLWHbIX MOCNEACTBUAX NPU-
MEeHEHUs reHeTUYECKNX TexHosnorun (Hanpumep, XynoXeCcTBEeHHbIN GUNbM
«Xumepa»).

HdaBanTe npoBeneM napannesib C AAEPHOW SHEPruen.

OTO U CTpalHoe HeAoNyCTUMOEe AAepHOe OpYXXuUe, ncnosibsoBaHHoe 75
net Hazap CLUA. Ho aTo n aToMHble anieKTpocTaHUMM, 6€3 KOTOPbIX YesnioBe-
YEeCTBO Y>Xe He CNpaBUTCS C DHEPreTUYeCcKMMm npobeMaMm U KoTopble Npm
co6noaeHUn BCex npaBu aKcnayaTaumm 6esonacHbl n 3 PeKTUBHDbI.

BepHeMcsa k reHeTtuke. HUKTO, KpoMe caMUX F€HETUKOB U APYIrmnx yye-
HbIX, HE OLEeHMBAET OMAaCHOCTb MCMNOJSIb3OBaHUSA FEHETUYECKUX TEXHOTOTUM
cepbe3HOo M apaekBaTHoO. [103TOMYy MMEHHO yuyeHble-reHeTUKU HACTOSA/IM Ha
npunHaTUM «KoHBeHLU MM O 3aluTe NpaB M AOCTOMHCTBA YesioBeKa B CBSA3U C
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NPMMeHeHneM JOCTUXKEHUIN 6MONOrMnU U MeAULMHbI», B KOTOPOW 3anpeLue-
Ha MoauduKauua reHoMa yesioBeka No NpuUYMHaM, He CBA3aHHbIM CO 340-
posbeM (4 anpens 1997 r.). UMeeTcsa AONOMHUTENbHbIA NPOTOKOJ O 3anpe-
LWeHUM KJIoOHMpoBaHua Yenoseka (12 aHeapsa 1998 r.).

CNAUA 20

O6paruMcs K paboyeMy INCTY U BbIrOIHUM 3a8aHms Ne 11, Ne 12, Ne 13. (¥ Bac - 2 mur)

CNAMA 21

lne ucnonb3yroTca reHeTUUYecKme TeXHoormm?
MeauuunHa

Meauko-reHeTuueckoe KoHcynbTMpoBaHue. NosBrunacb BO3MOXXHOCTb MPOrHO3u-
poBaTb BEPOATHOCTb NosiBNIeHMS Y 6yayuiero pe6eHka pasiMyHbix 3a6o1eBaHU.

Taykenble HacneaCTBEHHble 60/1€3HU, KOTOPbIe NepeaatoTcs B /IIO60M ciyyae, ANns
reHeTUKOB Bbi30B. Ceyac OHM yyaTca IeYnTb U TaKue 601e3HU.

leHHasa Tepanus

[eHHaa Tepanusa - 3170 HoBadA u 6ypHO pa3BuBaloLWancs 061acTb, OPUEHTUPOBAH-
Has Ha ucnpassieHue aedeKkToB, Bbi3BaHHbIX MyTauusamm B cTpyktype AHK.

leHHasa Tepanua Ha ocHoOBe TesloMepasbl CTAHOBUTCS OAHUM U3 MepPCreKTUBHbIX
HanpaB/ieHM, KOTOPbIe POXAAIOTCA CeMYac B TepaneBTUUeCcKon chepe paankanb-
HOro NMPOAJIEHNS YXN3HMU U OCTAHOBKU CTapEHMUS.

C/AAA 22

PaspaboTka Takux MOLLHbIX MHCTPYMEHTOB AJI1 FeHHOW MoauduKaumK, Kak
CRISPR/Cas9 (Ho6enesckas npemus 2020 roga — amepukaHka keHHuep Oya-
Ha 1 dpaHLyXeHKa DMMaHIo3b LLapnaHTbe) npenocTaBunm yenoBeyecTsy BO3-
MOXXHOCTb B 61mkaniieM 6yayLieM ¢ NOMOLLbIO FEHHOW MoAnPUKALMK YCNELLHO
YCTPaHSATb MPUYUHbI HAc/1eACTBEHHbIX 3a60/1eBaHMW N NOBbICUTb YCTOMUYMBOCTb
opraHusMa K cTap4yeckuMm 3abosieBaHUAM.

«B 3TOM reHeTM4yeckoM MHCTPYMEHTE CKpbITa HEBEpPOSiTHAs MOLLb, KOoTopas
3aTpoHyna Bcex Hac. OH npousBes peBONIOLUIO HE TONbKO B GyHAAMEHTA/IbHOM
HayKe, HO 1 B CeNbCKOM xo3amncTBe. OH MOXKeT NPUBECTU K HOBbIM CEHCALMOHHbIM
MeToAMKaM JIeYeHUsI pas3/INyHbIX 6051e3Hen», — NOAYEPKHY/T BaXXHOCTb NpeMumn
rnaBa Ho6eneBckoro komuteTta no xumum Knac lNycragpccoHn.



CNAAA 23

Be3onacHocTb

B 1984 rony 6putaHckuin yueHbin Anek [hxeddpuc paspabortan n npeacraBu
MeToA UAEeHTUPUKALUU JIMYHOCTU YesloBEeKa C UCMOJIb30BAHMEM €ro reHeTUYeCKo-
ro Mmatepuana. B panbHenwem stoT nogxopn nonyumn HasBaHue O HK-pgakTmnnocko-
num (nnn OHK-naeHTudmkaumm), 3asoesas Nto60Bb U YBAXKEHNE Y KPUMUHANUCTOB
BCero Mupa.

10T MeTo UCMNOJIb3yeTCA U NMpPUu ONO3HAHUU XXepTB I'IpeCTyI'IﬂeHMFI, n npu ono-
3HaHWUU NPEeCTYNHUKOB NO 6MONOrMYecKmM cnenam.

Ho 80 % Taxkux npectynneHuit B Poccun - noeTopHbie! CooTBeTCTBEHHO, CO-
3,aHMe reHeTMYecKomn 6a3bl 0CO60 OMacHbIX NPECTYNMHMKOB MMEET OrPOMHOe 3Ha-
yeHume.

CNANQM 24

CenbcKoe X031MCTBO

leHeTMKa - 3TO Hay4yHas OCHOBA CeNneKLMH, B HACTOSILLMA MOMEHT B JaHHOM 06~
nactmn HabniopaeTcsa npopbiB. Bnarogaps AOCTMKEHMUSIM FEHHOM UHXXEHepUK, nosi-
BUJINCb COpPTa pacTeHMN, YyCTONUMBBIE K BPeAUTENSAM U Xosioay, 6bicTpopacTyLume U
BbICOKOMPOAYKTUBHbIE.

[a, koHeuHo, cnoBo NMO nyraet. Ho oTMeTUM, co3pgaTenu TpaHCreHHbIX O6beK-
TOB CaMM OYEHb OCTOPOXXHbI U HACTaUBAIOT Ha XXEeCTKOM perynuposaHuun. C apyron
CTOpPOHbI, 6053Hb MO npoucxoamT U3-3a HE[OCTATOUYHOMN FrEHETUYECKOW FrpaMoT-
HOCTU HaceneHust U HeHayu4HbIxX penkoB MHTepHeTa. KcTaTh, TpaHCreHHble npoayK-
Tbl nosiBunncb 40 net Hasaa. Ml 3a 31o focTaTtouHo AnmMTeNIbHOE BPEMS [OKa3aHHbIX
$paKTOB HEraTMBHOIO BO3AENCTBUS HE MOSIBUJIOCH, TOJIbKO NPEAMNOIOXKEHMUS.

KCTaTM, B pe3ysibTaTte CTOJ/Ib CUJIbHOIO HeratmBa no OTHOLWIEHUIO K reHHOM UHXXe-
Hepun Mbl 3HAYUTENIbHO OTCTaJIM OT OPYrnx CTpaH B nJjiaHe ceMeHoBOACTBA. Ham
HagO0 MHTEHCUBHO BK/TIOYATbCA B pa60Ty Hag 3TUM HanpaB/ieHUeM.

C/NIAN[ 25

SKosorusa
Mpo6nema coxpaHeHns 6uopasHoob6pasms.

Mo MHeHUIO MHOrMX uccnepoBaTesien, HaUMHAETCS LWeCcToe rnobanbHOEe BbIMU-
paHue. CornacHo gaHHbIM MexayHapoAHoro coko3a oxXpaHbl npupoabl, 27% BUAoB
YXMBbIX OPraHU3MOB HaxXOAATCA Mopj Yrpo3oM BbiIMMpPaHUs, B ToM uucne 40% am-
$un6uin, 33% kopannoBbix Nonunos, 25% Mnekonutaowmx. PesynbraTbl MexxayHa-
poaHomn nporpaMmbl OOH «OueHka 3KkocMcTeM Ha Mopore ThicsyeneTusa» nokasa-
NN, YTO KaXKAbIN AeHb ucvesaet o 24 supaos. o nporHosam, B 6nimxkaniuee BpemMsa
TeMmnbl BbIMMpaHus MoryT Bbipactn B 1000 pas.
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CoBpeMeHHble reHeTUYEeCKUE TEXHOJIOTUUN YXKE€ UrpaloT BaXKHYIO POJib B OXpaHe
6unopasHoobpasusa. Kak?

Y>ke eCTb NONIoXKUTENbHbIE MPUMEPDI MO CMAaCEeHUIO KpanHe MaslIoYMUC/IEHHbIX NO-
NyNsUUA C UCNONIb3OBAHUEM FEHETUYECKMX TexHosornm. Hanpumep, kpacHoHorum
néuc, pnopmackasa nyma.

C/IAAA 26

Opyroi npuMmep - cnaceHMe aMepuUKaHCKOro KaluTaHa. AMEPUKaHCKUIM KawTaH nouyTu
BbIMEP U3-3a NAaTOreHHOro rPU6Ka, KOToPbI 6bl1 3aHECEH HAa POAMHY KaluTaHoB. Knaccuue-
CKas CeNeKUMs — C/IMLLKOM MeJIeHHbIN CNOoCco6, Tak KaluTaH He ycnenu 6bi cnactu. Uccnepo-
BaTe/IAM YAAI0Ch «MPUBUTb» KalLTaHaM YCTOMUYMBOCTb K JAHHOMY BUAY NPU6Ka C MOMOLLbIO
BHEAPEHUS reHa 13 nweHuupbl. Pa6ota no cnaceHuo KawTaHa npoposmkaeTcs. Bbicarke-
Hbl nepsbie 10 aepeBbeB ¢ BHEAPEHHbIMU FreHaMM, KOTOpPbIE, MO MHEHWUIO UccrieaoBaTenen,
AOMKHbI 3aLUTUTb AePEeBbS OT MATOreHa, 6€3>KaNIOCTHO YHUUTOXKAIOLLIErO PaCTEHUS.

MoMoub pelnTb NpobnieMy coxpaHeHUs peakux BuaoB npussaHbl 6aHkm OHK. Ouund-
pOBKa reHOMOB, KaK rOBOPST FeHETUKM, MO3BOJIUT CNACTU BbiMUpatoLLme Buabl. Mbl cMoxkeM
BOCMNPOU3BECTU UX.

CNAAA 27

MNManeoreHeTuka

Bnaropaps reHeTUYECKMM TEXHONOMMSAM, Mbl OTKPbIBaeM UCTOpUto 3eMn 3aHoBo. Cnu-
CcTeMa XXMBOro MuMpa cendac 6ykBasibHO nepenucbiBaeTcs, o6HoBNseTcs 6naropaps re-
HETUUYECKUM TEXHOIOTUSAM U MPOYUTEHUIO FEHOMOB PACTEHUM U XKMBOTHbIX. CKOJIbKO HOBbIX
OTKPbITUIA COBEPLUNIIN @aHTPOMONOrK, 61aroaaps U3y4eHUIo FreHOMOB APEBHUX NOAEN.

C/IAAA 28

leHeTUUecKkMe TeXHONOrnMmM HaxoAaT NPUMEHeHUe U B apxeosiornn. Hanpumep,
nctopusa papaoHos. [JokazaHo poacTeo (Mnn HepoacTBO) BHYTPU ceMein papaoHOB,
onpepaeneHbl reHeTu4Yeckme 6os1e3Hn. To eCTb NONTYYEHO MHOIO UHTEPECHbIX paKTo-
OB, KOTOPbIle MO3BOJIU/IM MOCMOTPETb Ha XU3Hb PpapaoHOB MNo-ApPYroMmy.

M 310 eLe He Bee!

CNANA 29

Kak Bbl BUOMTE, reHeTUKa cTana HacTosiLen NPMKIagHOM HayKon, KoTopas paboTtaeT
cpa3y BO MHOMMx o6nacTax YesioBeYeckom AeaTenbHOCTU. MHOro HOBbIX HamnpaBeHUM
NOSIBUNOCH TOJIbKO B nocneaHue roabl. [loatoMy Bbl geicTBUTENIBHO MOXKETE CTaTh Nep-
BOMpoxoALuamMm B chepe reHeTUKMU.

«BaxxHas, a no cyru ctparernyeckas 3agaya — B4OXHOBHUTb M04pacraroljee
ITOKOJIEHME CTaTb I1EPBOIPOXO[LAMU B CPEPE reHETHKM.

lTopyuerne lNpesngeHta Poccmvickoii @egepauymnm B. B. [MytuHa [Mpasurtenscray Poc-
cuvickori @egepavmm ot 06 uroHa 2020 roga ro pa3BUTHUIO OTEYECTBEHHON MEHETHK.



Kak >xe pa6oTtatoT reHeTuku? HanpuMep, ocHOBHas onepaumst B reHeTUYeCKUX
TexHonorusax — Bbiaenenue u pacwmepposka AHK. Mpurnawato Bac Ha BUpTyanbHyto
3KCKYPCHUIO B reHeTUYecKyto nabopartopuio.

MpocMmoTp BUAeoponuka.

O6parumcs K pabodyeMy /ICTY M BbIMOJIHUM 3a4aHus Ne 14, Ne 15,

CNANA 30

KeM Bbl cMoxxeTe paboTtatb, ecnm BbibepeTe npodeccuto reHeTuka?

+ JlabopaHT - uccneposarterns;

(Camas pacripocTpaHeHHas paboTa B CHepe reHETUYECKNX TEXHOSIOMI, OCOBEHHO A4/151
HAYUHAIOLYMX FEHETUKOB, M CaMbl€ BEJTMKNE MCC/IE40BAHMS COBEPLLA/TCE PYyKaMU /1ab0-
PaHTOB — uccrieqo0B8ares1esn).

*  YueHbl#l - reHeTuUK;
(HayuHble coTPYQHNKM CHCTEMATUINPYIOT PE3Y/IbTaThbI SKCIIEPUMEHTOB, AHA/NNPYIOT,
A€/1ar0T BbIBOLLI U OPOPMIISIFOT HAYYHbIE CTATHU U OTKPLITHS),

*  [eHHbIN UHXeHep;

(3aga4a reHHOV MHXXEHEPMU — 1071y YEHNE OPraHN3Ma (JPACTEHMS M/IM XMBOTHOIO) ¢ xe-
JIaEMbIMM KAYECTBaMM. [€HHBIF MHKEHEPD HEMOCPEACTBEHHO BMELUMBAETCS B FEHETUYECKMI
annapar. [eHeTnyecKas MHXeHEPMs SB/ISIETCH HE CTO/IbKO HAYKOH, CKOJIbKO MHCTPYMEHTOM
6MoTexHos10rm),

+  Bpau - reHeTuk;

(3aHmumaercs Borpocamu rporHO3NpPOBaHMST BOIMOXHOCTH MMETb 4ETEN ) KOHKPETHOH
CeMENHOM 1apbi; BbISIB/IEHNEM HAC/IELACTBEHHOM IMPEQPACITONIONEHHOCTU K OMPELAESIEHHOM
6O/IE3HU M CTErEHY BEPOSITHON EPEAAYH €€ OT POANTE/IEN K JETAM U MHOIOE 4pYIroe).

+  BuouHpopmatmk

(BronH@popMaTMKa HAXOANTCA HA CTbIKE MEAMLMHBI, GMOJIONM, FEHETUKY, IPHK/IELHON
maremMaTrkm, MHPopMaTrkn. buonH@opmaTukm peLuaroT Takme r71I06a/1bHbIe 334a4HM, KaK
paspaboTKa, M/1aHNPOBAHNE, BHELPEHNE MATEMATUYECKMX METOQOB, a/lIrOpPHUTMOB, pPOo-
rpaMM, CIIO/Ib3YEMbIX /15 AHA/NZA MEANLMHCKON M GHOJIOrMYECKON MHPOPMALIMM),

O6nactu uccnepoBaHus o6LLMPHbIE, @ 6UOUHPOPMATMKA 06/1a4aET OFPOMHBIM MOTEH-
umnanom. MexxayHapoaHbIA PbIHOK TPyAa YKe UcnbITbiBaeT AePULMT 6MOMHPOPMATUKOB,

BeAb B HUX 3aMHTepecoBaHbl U papmMakonornyeckue, u I T-komnaHum.

O6parumcs K paboyeMy SICTY U BbIIMOSIHNM 3a8aHne Ne 16.

C/N1AAA 31

«[lo macwraby 3agad4y, rnpopsiBYy, 3HAYEHHUIO A1 CTPAHbl MPOrpamMmMa
[PA3BUTHS Fr€eHETUYECKMX TEXHOJIOMMI COMoOCTaBMMa C aTOMHbIMU U KOC-
MUYeCKUMH rpoexrtammn XX Bexkar»

(B.B. [TyTuH, coBeLyarHme rio pazBUTHIO réHeTUYECKux TexHos1ormi 8 PD).
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Bbixoa Hawen cTpaHbl B KOCMOC, MPOpPbIB B 06/1aCTM SiAEPHON SHEpPreTukn obe-
CNeyYnMnun Hallen CTpaHe CyBepPeHUTET Ha MHorume roabl. B HacTosiwmn MoMeHT nepepa,
Hallen CTpaHOW CTOMT 3aja4ya COBEPLUUTb NPOPbIB B 06/1aCTU FEHETUYECKMUX TEXHO-
NIOrni, KoTopble MOryT, C OAHOM CTOPOHbI, O4EHb MOMOYb Halller CTPaHe, HO C ApYyroun
- 3aLLMTUTb HAC OT Pa3/INYHbIX ONACHOCTEN.

C/1AAA 32

Mne yyat Ha reHeTuka?

+ B HacTosiee BpeMs B Poccum npeactaBieHO MHOXECTBO BbICLUMX YYE6HbIX yUpex-
AEHWI, KOTOPble FOTOBAT reHeTUKOB. Ha3oBeM caMble NPeCcTUXKHbIE YHUBEPCUTETDI:

* MocKoBcKkuin rocyaapcTBEHHbIN YHUBepcuTeT MMeHn M.B. JlomoHocoBa,

+  [lepBbit MockoBCKU rocypapcTBeHHbIn yHUBepcuTeT uMmeHu U. M. CeueHoBa,

+  Poccuinckunii HauMoHasIbHbIN UCCNe[0BATENIbCKUA MEAULIMHCKUIA YHUBEPCUTET UMe-
H1 H.W. MNMunporoea,

*  MockoBckuit GU3NKO-TEXHUUECKUA UHCTUTYT (HauMOHaNbHbBIN MccnepoBaTENbCKUIA
yHUBepcuTeT),

+ CaHkT-lleTepbyprckuii yHMBEpPCUTET.

MHorue pervoHasnbHbie By3bl AalOT XOPOLUYHO NOArOTOBKY A/ reHeTUKoB. MHpopMa-
LMIO O By3ax HeO6XO0AMMO Y3HaTb CAMOCTOATE/IbHO, TeM 6onee Yto MHopMauumn 6onee
yeM A0CTaTOUHO.

O6s3artenbHo caaem EIM no xumMum n 6uonorun.

CepbesHoe M3yyeHue JaHHbIX NPEeAMETOB B LUKOJE, BbIMNOJIHEHWE UCCNeA0BaTENIbCKUX
N MPOEKTHbIX PaboT NO COOTBETCTBYIOLUM TeMaM obsa3aTenibHO noMoxeT BaM B panbHen-
LeM.

Ha uTto ewe ctont o6patuTb BHUMaHUE?

UHPopmMaTmka n MaTemaTuka.

B coBpeMeHHOI Hayke y)e 6e3 3TOro y>ke He 060MTUChH.

O6s3aTenbHO — xopoLlee BNafeHUe aHIrTMACKUM 3biKkoMm!

ByabTe rotoBbIM K NOCTOSAHHOMY caMoo6paszoBaHuio. OTKPbITUS B reHETUKE AenatoTcs

NMOCTOSIHHO. 3HaHUS, NONTyYeHHbIe B y4e6HOM 3aBeleHUU, He TO UTO6bI 6bICTPO YCTapEBAIOT,
OHW CTAHOBSATCHA 62301 ANS HOBbIX OTKPbITUN.

C/N1AAA 33

leHeTuka - 31O AencTBUTENbHO Npodeccusn 6yayuiero. Ecnm Bbl 3anHTepecoBa-
NIUCb, TO 0693aTeNIbHO HAYMHANTE FOTOBUTLCS YXKe cernyac. 3aHMManTeCb camoo6pa-
30BaHWEM U MHOIO UMTaNTe — €CTb MHOIO MHTepecHbIX canToB B MHTepHeTe (crnincok
Ha 3KpaHe). CTOUT NOMTM Ha 3aHATUSA B YUPEXAEHUs AOMNONHUTENbHOro 06pasoBa-
HUSA — HanpuMep, TexHonapku «KBaHTopuyM». Bo MHOrux ectb 6MokBaHTyMbl. O6pa-
TUTE BHUMaHUe Ha DkocTaHuuu, loma HayuyHom konnaéopaumn. M koHeuHo, o6paso-
BaTesibHbIN LeHTp «Cupuyc» B Coun.



CNANA 34

lne MoXkHO paboTaTtb nocse nosyyeHus o6pasoBaHUNA?
FeHeTnkM MoryT pa6oTaTtb B c/iefyoLmnX yYpeXxaeHUaX:

+  HayuHo-uccnepoBatenbckmne LLEeHTPbl, UHCTUTYTbI U BY3bl.
+  CenekuMoHHbIe LEeHTPbI.

+  (dapMaueBTUYECKME KOMMAHUM.

+  Mepuko-6uonormnyeckue naéopartopum.

*  LeHTpbl KPUMUHANUCTUKN.

*  LUeHTpbl MEANLIMHCKOM FrEHETUKMN.

C/1AAA 35

O6paTmmcs K paboueMy NIUCTY.
NMocnepHee 3apaHue B pabouem nucre:

Kakos Baw B3rnsap Ha reHeTMKy Kak HayKy?

CoopmynupymnTte 3 - 5 npennoxxeHui Ha TeMy «$H U reHeTUKa».

OueHunte Bawm otBeTbl Ha 3apaHusA, UCMONb3ys INCT caMooueHKu. Mo konuye-
CcTBY 6a1/10B MOXHO cAenaTb NpUMepHbIi BbiBoA o Balwein npegpacnono)xxeHHoCTH

K I'IpOd)eCCMFlM, CBA3aHHbIM C reHeTU4eCKUMUM TexXxHOJ1IornamMn.

O6patute BHMMaHUE Ha CMMUCOK IMTepaTypbl U MHGOPMALIMOHHbBIX NCTOYHUKOB,
Ecnu Bac 3anHTepecoBasia TeMa Hallero ypoka, o63are/ibHo BO3bMUTE CMUCOK.

M 3aKOHUMM 3aHATUE 3aMeyaTesIbHOM LUTaToM:

«EcTb 2 Tpeka pa3BuUTUA B reHeTHKe: B CTOpoHY Hob6eneBckon npemMumn, B CTOPOHY
nccnenoBaHUM, HO TaKXKe eCTb TPEK Pa3BUTUS NpeanpUHMMaTENbCTBA M NonagaHus
B cnMcok Pop6e — 1 3TU HaNpaB/IeHUS 3aBUCAT OT TEX 3HAHUN, TEX YMEHUM, KoTopble
noan npuobpeTaroT B X0Ae CKBO3HOIo 06yyeHUs B paMKax NreHETUKM U CBA3AHHbIX
C Hel aucuunauH», - Anekcein AnekceeBud 3aBap3uH, 3aMmecTuTenb gupektopa Pe-
AepanbHOro uccnepoBaTesibCckoro LeHTpa Bcepoccuinckoro nHcTUTyTa reHeTuye-
CKUX pecypcoB pacteHun um. H. . Basmnnosa

Bawue 6yayliee B BalLmMx pyKax.

Bbl nenaete cBou BbI6Op caMOCTOATENIbHO.

Ho ot Bawero Bbi6opa 3aBUCUT NpoLBEeTaHUE HaLLel CTPaHbI.
,D,OMaLI.IHee 3aaaHue:

Paccka>kute o BaweM permoHasibHOM BbICLLEM Y4Ye6HOM 3aBeAEeHUN, B KOTOPOM ()
roToBAT reHeTUKOB. B ueM npropuTeThbl B NOAroTOBKE CNELUanucToB, rae MoryT pa- ‘_.' '..

6oTaTb BbINYCKHMKU? PazMmecTuTte Bal pacckas B coumanbHbIX CETSIX NOA X3LUTEroM
#YpokleHeTukn. 19
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Pa6ouunin nuct kK BcepoccMinckoMy ypoKy reHeTUKu
«leHeTuKa: ucropms u byayuiee»

OAMUIIUNA, NMA KJTACC

lenernka — Hayka, cmocobHas

B 6yKBaJ/IbHOM CMbICJ/1e c4e/1aTb Hac
JIydLIe M H3MEHHUTb MHP BOKPYT.

B.B. lNMyTuH, coBelwiaHune
________________________ Mo PasBUTUIO FreHeTUYECKUX TexHonorui B PO.

1. leHeTHKa - 31O HayKa o

4. Bbi6epuTe patbi:

+  TepMuWH «reHeTUKa» NPeAsIOXKEH aHITUMACKUM Yy4eHbIM Y. BaTcoHoM r.
*  TepMMH «reH» NpeasioXKeH AaTtckmM yyeHbiM B. MoraHceHoMm B r.

+  OduumanbHaga aaTta poXkAeHMS reHETUKN KaK HayKU — r.
1900r. 1909r. 1906 r.

5. KoMy npuHapgnexut paHHas ¢pasza? YXU3Hb KOPOTKA, HAOO CMNELLUTD.

7. Kak 3Banm atoro yuyeHoro? lNouemy ero HasbiBaloT «noBenuteneMm Mmyx»? MNMouemy
OTKpbITHE 3TOro Y4EHOIro CONOCTaBMMO C OTKpbITUaMu Menpens?
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8. OpBuH Yaprad¢ B 1951 rony oTkpbiBaeT NnepBoe NPaBUJIO FreHETUYECKOM a3byKu,
KoTopoe pano ocHoBy pans pacwudposku crtpyktypbl OHK. Ykakute nio6yro

¢dopMynuposky.

9. OTu yuyeHble CMOIMU PeLLUTb «NMPOo6JIeMy ThbiCAYENeTUsI» U NOCTPOUTb CTPYKTYPY
«CaMOW rTaBHOW MOJIEKY/bI».
HaszoBuTe 3TUX yuyeHbIX U Ty caMyto Monekyny?

10. Kakune cnoBa M npepnnoXXeHusi 4YesioBeYEeCTBO HayuyuJioCb uuTaTtb 6naropaps
3TOMY OTKPbITUIO?

11. Llenn npoekTta «[eHoM uenoBekax:
* onpepaenieHne HyK1eoTUAHON NocnefoBaTeIbHOCTU FrEHOMA YeI0BEeKa;
* cosfaHue NoApo6HbIX KApT reHoMa;
*  UAEHTUPMKALMA N XapaKTEPUCTMKA BCEX MEHOB;
* 6uonoruyeckas MHTepnpeTaumsa nHpopmauum, sakogmposaHHomn B [IHK.

Kakue BO3MOXXHOCTU OTKpbIBaeT pacwumdppoBka reHoma
yenoseka?

«[TprponononobHsie TexHo/10rM, AaBas YE/IOBEYECTBY LUAHC
H36exaTe PecypCcHoro Ko/iarca, ornpeaesioT BMECTE C TEM MPHHLM-
Ma/IbHO HOBbIE I7106a/IbHbIE YIPO3bI M BbI3OBbI.

311 yrpo3bi cBIZaHbI € CAMMM XaPAKTEPOM ITPHUPOJONO[JO06HbIX
TEeXHO/IOrM¥, [IOCTPOEHHbIX Ha BOZMOXXHOCTH TEXHO/IOMMYECKOIro BOC-
TPOM3BEAEHNS CHCTEM H TPOLIECCOB JKMBOH MPUPOLaDI.

Sra BO3MOXKHOCTH OTKPbIBAET MNEPCIIEKTUBY LI€/IEHAINPAB/I€HHOro BMe-
LIATE/IbCTBA B KM3HEAESTE/IBHOCTb IMPHPOLHbIX OGBEKTOB, MPEXKAE BCEro,
Ye/I0BEeKAa U BIIEPBDbIE B MCTOPHH, B ITPOLIE€CC €0 3BOJ/IFOLINN .

M.B. KoBanbuyk, npesmpeHT
HUL «KypuyaTtoBckmMint UHCTUTYT»

Kakylo rnaBHylo yrposy, € TOYKM 3pEeHMs aBTopa UMUTaTbl, MOryT co3aaTb
npupoponoano6bHbie TexHonornu?



13. Korpa 6bina npuHaTa «KoHBeHUMM o 3awmuTe NpaB U AOCTOMHCTBA Ye/loBeKa B
CBAI3U C NPUMEHEHUEM [OCTUXKEHUI 6uonorum u MegULUHbI»

OBJIACTU NMPUMEHEHUA _
FrEHETUYECKUXTEXHOJ10I'MA

¢

) C )

15. MbI ¢ BaMu No6biBanu Ha BUPTYasibHOW SKCKYPCUM B TabopaTopumn reHeTUYeCKnx
TexHonorui. [laBanhte BCNOMHUM, C KAKMMMU dTanaMm reHETUYECKOro UcciefoBaHus
Mbl NO3HAKOMUNUCb. Bbi6epuTe U3 NpeasioXeHHOro cnMcka TepMUHbI U pasMecTuTe

rnop COOTBETCTBYIOLLEN

CXeMOM.

CekBeHuposanue, [UP (nonumepasHas uenHas peakuus), 3nektpodopes

Obpazeu AHK

~ 1000 000 000
Konui

Pe3ynbTaTtbl peakuuu obpbiBa uenu

A A A A

TGAGTCTACGA  TGAGTCTACGA TGAGTCTACGA  TGAGTCTACGA
ACTCAGATGCT ACTCAGATGCT  ACTCAGATGCT  ACTCAGATGCT ooooo ooooo

owpaLMBIHKE renn susyanussumn
FES—— oxpawEHHbIX

ACTCAGA ACTCAGATGC ACTCAGAT! ACTCAGAT

ACTCA ACT( ACTCAC ACT
A \ A

sg;g

p—
SparmenTH

s2.0ydo1a|3
—
T
{41 i
(AT
| ]
- v
Supeay
>00>-4040>0-

pacHTeReM @parmenton AHK s

16. lNpodeccun, cBAisaHHble C reHEeTUKOW. YCTAaHOBUTE COOTBETCTBME MEXAY
npodeccuen u 0693aHHOCTAMM.

Mpodeccun O6a3aHHOCTU
A. Nla6opaHT- 1. AHanus akcnepuMeHTaslbHbIX MeAMKO-6MONTOrMUECKUX AaHHbIX,
pa3paboTka 1 NPUMEHEHME Ha NPaKTUKE BbIYUC/IUTENNbHBIX METOAOB B
uccneposarenb o61acTn MoneKynsipHon 6uonoruv

B. Bpau-reHeTtuk

2. OpraHusaums Hay4HbIX UCCNEA0BaHUM, CNIOXHbIX 9KCMEPUMEHTOB
n HabniopeHnn. O6paboTka, aHanM3 U 0606LeHMe  HayyHOM
MH$pOopMaLMK, Pe3yNLTaTOB SKCNEPUMEHTOB U HAGIOAEHUIA.

B. Buonnpopmartuk

3. BupousmeHeHMe CTPYKTYpbl XXUBbIX OPraHM3MOB Ha FEHHOM
YPOBHe, MonyYyeHUe BMOOB PACTEHWUM, XMBOTHbIX U MPOYUX YKMBbIX
OpraH1M3MoB C U3MEHEHHbIM HA60POM reHOB.

. YueHbIn-reHeTUK

4. OuarHocTuka, neyeHne U npepynpexaeHue HacneacTBEHHbIX
3a60M1eBaHUM, BbISIBNIEHWE CTEMEHU BEPOSAITHOCTU nepenadun 6onesHm
OT poauTenen K AeTsM.

A. FleHHbIA uHXeHep

5. BbinonHeHue na6opaTopHbIX aHA/IM30B, UCMbITAHUIA, U3MEPEHUN,
y4yacTue B BbINOJIHEHUWN SKCMEPUMEHTOB, NpPoBeAeHWe HA6NAEHUNR,
NoAroToBKa 060pyA0BaHUSA U PEAKTUBOB.
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Pednekcus:

Hanuwwure 3 - 5 npeanoxxeHuin Ha TeMy «51 u reHeTuka».



NMPUNOXEHUE 2

Jinct camooueHku K pabouemy nucty Nel K

BcepoccMNCKOMY YPOKY FreHEeTUKH
«FeHeTuka: ucrtopua n 6yayuwee»

Neo OTBET BAJI/bI
1 leHeTHKa - 3TO Hayka O HacNeaCTBEHHOCTU U U3MEHUMBOCTU 1
opraHusMoB
2 Mperop NoraHH MeHnpensb 1
3 |(ATLLY 5

TepMuH «reHeTuka» npepnoxeH Y. barcoHom B 1906 r. TepMuH
4 «ren» npegnoxeH B. MoraHcenom B 1909 r. OpumumanbHas 3
para poxxaeHus reHeTukm — 1900 r.

5 Hukonan MeBaHoBuu BaBunos 2

Yapnbsz [HOapeuH, Kapn JlvHHen, [Omutpuin MeHpenees
6 OTtkpbiTa H.U. BaBunoBa conoctaBuMbl C OTKPbITUSIMU 3TUX 5
BEJIMKUX YYEHbIX

7 TomacXaHTMopraH.3aypauHbl BbI6OP 3KCNEPUMEHTAIbHOIO

ob6beKkTa - MyLleK Apo3odpun 3
8 N(A) = N(T), N(L) = N() wnn konuuectso ageHuHa pasBHO >
KOJIMYeCTBY TUMUHA, a ryaHuHa — untosuny: A=T, '=L.
9 ®peHcuc Kpuk " Doxenmc YoTcoH OHK 3
(nesokcnpmboHyknenHosas KucnoTa)
10 | TleHbl, XxPOMOCOMBI U FeHOMBI 3
11 B ToM uncne neueHune reHeTUUeCcKkux 3a6oneBaHmm 2
12 BMewaTenbcTBO B Npouecc 3sooumumn yenoseka (aonyctnmbl >
apyrve $opMynmpoBKm)
13 |4 anpens1997r. 2
14 MeaunumHa, 6e30MacHOCTb, CENbCKOE XO3SIMCTBO, SKOJOrUS, 5
NPOUCXOXKAEHME YENIOBEK], NAa/IEOHTOJIONUS U apXeosiorms
15 PucyHok 1 - MNLP; PucyHok 2 - cekBeHupoBaHue; PucyHok 3 6
- anekTpodopes
o
16 |A-5B6-4,B-1I-2;4-3 5 -0
o—O
NTOoro 50 25
o—0
.0
[ J
o -0
-9
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1. Ecnu Bbi Ha6panu ot 40 po 50 6annos., To Bam ctout 3aaymaTbes o npodeccum,
CBSI3aHHOM C reHeTUYeCcKnMM TexHonornaMm. Ctont 3agyMartbcsi 0 Bbi6ope BbICLLEro
yye6HOro 3aBeAeHMsI U HayaTb MOAroTOBKY B COOTBETCTBYIOLLEM HamnpaB/iEHUN.
PekomeHayeM 3anucatbcs B AOMO/IHUTE/IbHbIE O6pa3oBaTe/ibHblIE YUPEXXAEHUS ANd
yrny61eHHOro usyyeHus faHHoM TeMaTUKM.

2. Ecnun Bbl Habpanu meHee 40 6annos., To ana Bac cnncok HayyHO-NoNynsipHbIX
KHUI U MHPOPMALIMOHHbIX MCTOYHMKOB, MOCBSILLEHHbIX reHeTuke. O6si3aTesibHO
nounTamTe, reHeTMKa — 3Ta Hayka 6yayuiero!
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Ypok «[eHeTUKa pacTeHun u

npoAoOBOJIbCTBEHHAA 6e30nacHOCTb»

Uenb ypoka - cospanve y cnosuit popMMPOBAHMA YCTOMUMBOrO
No3HaBaTe/IbHOroO MHTEpeca M MOTUBALMM K U3YUYEHUIO TEHETUKU pPaCTEHWUN
M OCO3HaHHOro Bbl6opa 6yayuiern npodeccum, CBA3AHHOW C reHEeTUUYECKUMMU
TEXHOJIOrUSIMU B CENTeKLUMN.

3apaum ypoka:
*  pacwupeHue npeacTaB/IeHUA O TFeHEeTUKE U CeNneKuuu pacTeHun, o6
WUCMoJIb30BaHUU COBPEMEHHbIX METOA0B NFEHETUYECKMUX TEXHOJTOIMUI;

* BOCMUTaHue naTpuoTusMa Ha npumepe xusHu H.N. BaBunosa u ero Bknaga B
MUPOBYIO HayKY;

*  ¢opmMupoBaHME YCTOMUMBOM MOTMBALMU K OBNAAEHUIO TEHETUYECKUMMU
TEXHONIOTMSAIMU B FeHETUKE pacTEHUN.

PopmMa npoBeneHUs ypoka:

Ypok nocTpoeH B NeKUMOHHOW (popMe, UTO COOTBETCTBYET PEKOMEHAYEMOMY
Bo3pacTy. B xonme ypoka npenycMOTpeH MpOCMOTP BUAEOPOJSIMKA, BbIMOJSIHEHUE
ANOAKTUYECKUX YNPAXKHEHMA U AOMALLHEro 3aAaHus.

Heo6xonumoe o6opynoBaHMe n MaTepuanbi:
*  MPOEKTOP W 3KpaH, KOMMbIOTEP, HOYTOYK NM60 WHTEpaKTUBHas [Aocka pAanis
AeMOHCTpaumm npeseHTauuu B MicrosoftPowerPoint;
+  npeseHTaums (MpunoxkeHue 1);
+  ¢oToannaparunmtenedoH c poTokamepomn, UtTobbl caenatb poTorpadum ang otyerta.

Cnucok npuioXxeHumn:

+  [lpunoxkeHue 1. Pabounii nnuct ansa obydaroLmxcs.
+  [lpunoxkeHue 2. JInct caMmooLeHKM.

NJAH YPOKA
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MpopomkuTenbHOCTb ypoka — 45 MUHYT. YPOK cOCTOUT U3 4-X B3aMMOCBA3aHHbIX
6/10KOB.

B nepBon uyactun ypoka yuyawimecs nopa pyKoBOACTBOM yUuTess paccMaTpuBaloT
NMOHATME «MPOAOBO/IbCTBEHHAA 6€30MaCcHOCTb», aKTyaJIM3UPYIOT 3HAHUS O CeneKkLmu,
dopMupyloT NpeacTaBneHmne O FreHEeTUKE KaK O 6a30BOM OCHOBE CeNeKLUN.

Cnanpg 1 - 10. PekoMmeHayemoe Bpemsi — 10 MUH.
Bo BTOpo# yacTn ypoka yyalmecss 3SHaKOMSATCS C XKM3HEHHbIM U HAQY4YHbIM NOABUIOM

H.N. BaBunoBa, y3HatoT 06 UCTOpPUM CO3[aHUS KONIEKLUMU PACTEHUA U O HAyUHbIX
yupexaeHusix, CBA3aHHbIx ¢ uMeHeM H./A.Basunosa.



Cnanp 11 - 18. PekoMeHpyemoe BpeMs — 10 MUH.

B TpeTbeit yacTn ypoka oco6oe BHUMaHUe yaensieTcst MeTogaM paboTbl reHETUKOB
- CeNeKLMOHEpOoB, B TOM YNC/IE€ COBPEMEHHbIM.

Cnanp 19 - 28. PekomeHayeMoe BpeMs — 13 MUH.
B ueTtBepTOoi yacTM nopgBoauTcs uTor ypoka. PaccMaTpuBaloTcs nepcneKkTuBbl
U 3HAaYEeHUEe Pa3BUTUSA FEHETUYECKUIA TEXHOJIOMMIN B O611ACTU FEHETUKM U CeNeKLUn

pacTeHui B Hawen ctpaHe. O6cyrxpaeTca AOMaLUHee 3a4aHue.

Cnanp 29 - 32. PekomeHayemoe Bpems — 12 MuH

NOACTPOYHbIU TEKCT YHUTENA ANA
AEMOHCTPALUUU CTAUOOB NPE3EHTALIUU

C/NIAAA 1 TUTY/IbHbIN

«Mpb1 He MoxxeM XxaaTe MusocTesn

or ripupoasbl. B3sare nx y Heé - Hawa 3agayva.
Yernnosex Moxxer u fo/mKeH co3gaBarb
HOBbIE POPMbI PACTEHHMI JTyYLLIE MPHUPOABL.»

MeaH Bnagmmuposuu MuuypuH
- 3ppaBcTByWnTeE!
CeropHs mMbl c Bamu npumemM yyactme Bo BTOpoM BcepoccMncKoM ypoKe reHeTUKM.

O6parure BHUMaHME, nepes Bamu Ha cTosie 1exar paboymne INCTbl, K KOTOPbIM
Mbl 6y,4€M EpHO[NYECKM 06paLLATLCS U BbIMOJIHATL OfPERE/IEeHHbIE 3afaHNs. B
KOHL€ 3aHATHS Bbl CMOXXETE IPOBEPUTE MPABN/IbHOCTb UX BbIMOIHEHUS B JINCTE
CaMooOLeHKH.

CeFO,,D,Hﬂ Mbl C BaMM NOroBOpPUM O CceNeKUunmn U reHeTunke paCTeHVIFI.

MbI NnpekpacHO NMoHUMaeM, YTO YesIoBEK 3aBUCUT OT pacTeHuit. PacteHuns patot
YesIoBEKY BCE, UTO HY)KHO AJ15 )KU3HU YeNIoOBEK]a, B TOM uncse n nuwy. Ho HaceneHne
nnaHeTbl pacTeT ctpemuTenbHo. Bonee 800 MAH. Ntoaen Ha NIaHETE y)Ke rosiofaloT.
N npoaoBoIbCTBEHHAast 6€30MacHOCTb — 3/1eMeHT HaLMOHAbHOM 6e30MacHo-
CTM Kaxkporo rocypapcrea. [loMoub pewnTb Npo6eMy NpoaoBoIbCTBEHHON 6e30-
MaCHOCTM MOXXET HOBbIW NOAXO/, MO OTHOLLEHUIO K CeNEeKLMN PaCcTEHUN.

YTOYHUM NoHATHUE.

CefleI(LIMH — HayKa o Merogax co3gaHns HOBbIX U YITyYLLUEHUSA CyLYeCcTBY -
roLwnx ropos XKMBOTHbIX, COPTOB pac TeHMH U LUTAMMOB MHKPOOPraHm3MoB.
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CNANA 2

MorpysuMcs B ApeBHIO UCTOPUIO YenioBeyecTBa. [lpeBHue noam cobmpanu nno-
Abl, 31aKN U Kopewkun. [1pu 3ToM yalle oHM NUTaANIUCb BCe-TaKn MSAICOM, MO3TOMY MOo-
CTOSIHHO KO4YeBasun.

[peBHee yenoBeyecTBO CTaNIO YBE/IMUMBATLCSH, M MOCTENEHHO CTaAa APEBHUX KUBOT-
HbIX CTa/IM coKpaluaTbest. JTlloam ctanuy nepexoauTb K oceasioMy 06pasy »mnsHu. Kak, kakum
06pa3oM oAU CTaIU 3aHMMATbLCS CENTbCKUM X039McTBOM? HaBepHoe, oueHb YMHbIe Nntoam
3aMeTU/IK, YTO NPOPOC/IN CEMEHA CbeA06HbIX PacTEHUI PSAOM C newepoit. MoxeT 6bITb,
KTO-TO noAaMen newuepy 1 Bblibpocun Mycop? Mbl HUKOrAa He y3HaeM UMS YeNIOBEKa, KTO
NnepBbIM LieNieHanpaB/IeHHO NOCaAW/ PACcTEHUS U CTa1 32 HUMU YXa)KUBATb, HO C UMEHHO
C 3TOro MOMEHTAa Hauvaslacb UCTOPUSA CEJIbCKOro xo3sncTea. M UMEHHO MOMEeHT nepeHoca
pacTeHus U3 ANKOWN cpeabl Ha 06paboTaHHYIO 3eMJII0 U CTasl HAYaIOM CMIOHTAHHOM U HEeO-
CO3HaHHOW cenekummn pacteHun. [lata nosBneHUs cenekLmm, No apxeosiorMiyecknM Haxon-
KaM, npumMepHo 10 Tbicsu neT Haszag, (Ho, ckopeit Bcero, HAaMHOMO paHbLLe).

CnepBa uenoBek caXkasn U Xaan, MHOrAa HanpacHo, Befib pacTeHUsl — CO3A4aHUs NpuBe-
pensnBble, a MOTOM B3/ 18J10 B CBOU PYKMU, BbiI6paUl caMble 300POBbIe, CUJTbHbIE, NMPUroa-
Hble B NuLLy (BKYCHble) no6eru n cTan niaHOMepPHO WX BblpalmMBaTh, CO BpeMeHeM Npucno-
cabnueBas B COOTBETCTBUM CO CBOMMM HYXXAAMMU.

U 6naropaps 3TOMy ecTecTBeHHbIA O0T60p, PopMMpPOBaBLUMIA paHee O6MK OUKOro
npeaka KynbTypHOro pacTeHus, NoA, BIUSHUEM AEeATENIbHOCTU YesioBeKa Nowén Apyrum
nytem. MMeHHO Torpa Havanocb GpopMUMpOBaHUE MPUBLIYHOINO HaM O6/IMKA KY/IBTYPHbIX
pacTeHun.

cnaAunpg3

MocMoTpuM, Kak Bbirnsaenn NpeaKm caMblX PacnpPOCTPAHEHHbIX Ky/IbTYPHbIX PaCTEHUNA.
Ha cnhainpe - TeocuHTe.

Kak BbI gyMaeTe, KaKoe KYJIbTYpHOE PACTEHNE BbIBEAEHO HA OCHOBE 3TOIO AMKOIro
npegrka?

CNnAnpA 4

Kykypy3a, caMoe fapeBHee KynbTypHOE pacTeHMEe, COXPaHMBLLEE CBOE 3HaYeHue Ans
MUPOBOM LIMBUIU3ALIUM U Cenyac.

Moxoxxn? KCTaTVI, POACTBO TEOCUHTE U COBpeMeHHOFI KYKYPY3bl MPULLIOCLb AOKAa3biBaTb
reHeTuKam.

B nouatke TeocuHTe copepxutcs Bcero 9-12 3epeH, KoTopbie yrnakoBaHbl O4€Hb NPoY-
HOM 060/TI0UKOWM, K TOMY XX OHM BbINaAAloT U3 Hee NMocC/ie AOCTUXKEHUS 3PETIOCTU, UTO OYEHD
CUNbHO MellaeT cb6opy ypoxkas. PaHbLue noyaTkm 6bM 3HAYUTENIbHO MEHbLUE, COOTBET-
CTBEHHO ypoykai 6bin HaMHoro Huke. Cenekums KyKypy3sbl Havanacb 10 Tbicau et Hasaga,.
U y>ke naTb Tbicad NeT Ha3a A y NoAei Ha TeppUTopun coBpeMeHHor Mekcrkm 6bina nouTm
coBpeMeHHas KyKypys3a.



CNAWA 5

Ewe oanH Nnpenok U3BeCTHENLLErO Ky/IbTYPHOIO pacTeHuUs.
Yrapanu? Kanycra. (/7o wenuky).

OukopacTtylwas kanycra BnoJsiHe cbefo6Ha U UMeeT BKYC, HANOMUHAaIOLWMA O6bIY-
Hble KY/NIbTYpPHble copTa 6enoko4yaHHon KanycTbl. [paBaa, nMcTbsa 3Tor KanycTbl 60-
nee XECTKUE U, KOHEYHO, He 06pa3yoT KOYaHOB.

KanycTy Hawanu Bbipawmeatb B FOxxHon EBpone 6onee 4 Tbicsu net Hasaa. [lpes-
HUE rPeKn N PUMJISSHE OYEHb JIIO6UIN KarnycTy U CYMTANIU, YTO OHA JIEYUT OT MHOTMUX
6ones3Hen. U3gpesne BbipalimBanum KanycTy n cnaBsiHe, Y KOTOPbIX OHa 6bisia O4HOM
U3 rNaBHbIX OBOLLHbIX KYNbLTYP.

C/NAMA 6

Bonbluas yacTb U3BECTHbIX COPTOB KanycTbl BO3HUKNA ele B 19 Beke.
Kakne xe meTogbl NCr10/1b30Ba/IN MEPBbLIE CE/IeKLMOHEPLI?

KoHeuHo, ncKyccTBEHHbI OT60p.

Kak »xe u3 71mcToBOM Karycrbl 1oy Yu/im KOYaHHYo?

Hawnm pacteHns c cooTBeTCTBYIOWMMU MY TaLUSIMMU.

MyTauusa — croitkoe nameHenue reHoma. TepmuH npepnoxen MNyro ae Gpusom
B 1901 rony. lNpouecc BO3HNKHOBEHMS MyTaLWi NONy4Ynn Ha3BaHMe MyTareHesa.

B npupopae cnoHTaHHblie myTauum B IHK pacTteHmin npomncxoaaT NoCcTossHHO, Ha-
npuMep, U3-3a COIHEYHOro nsnyyeHus. PaHblue, korga Takme MyTauuu NPUBOAUIN
K MOSIBJIEHUIO HOBbIX PACTEHUMN C BUAUMbBIMU NMOJIOXKUTEJIbHBIMU OTSIMUUAMMU, NIOAAM
oCTaBasioCb NPOBOAUTbL HABNIOAEHMA U BbI6UpPaTb HY)XKHble o6pasubl AN nocneny-
lowero BblpawmBaHma n otéopa. bonblioe pasHoo6pasune oBollelr cemMencTBa Kpe-
CTOLBETHbIX, KOTOPOE Mbl HabnogaeM cerofHs, ABMSETCH MPeKpPacHbIM NPUMEpPOM
3TOro npouecca. Tak, LBeTHasa Kanycrta, 6eoko4YaHHass U 6POKKOIN NPOUCXOAAT OT
opHoro obuwero npeaka.

CNnAuva 7

BbirosiHnm 3aganmsa B paboyem simcre Ne I, No 2.

@
C/1AAA 8

B 18-19 Bekax uenoBeuyecTBo Aob6uBaeTcs 60bLIMX yCNeXoB B cenekuuun. MNoasnsa-
€TCSsl OFPOMHOE KOJIMYECTBO COPTOB, MOSAABNAKOTCA KPYNHble CEMeHoBoAYEeCKMe npea-
npuaTus.

%
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U pasBuBaeTcs ewe oauH MeTog - ckpewwmsaHue (rmbpuaunsaums).

MMbpupmsauma — npouecc nosyyeHue rmbpupaos. Boigenatotr 61M3KopoaCcTBEH-
HYO TM6PMAN3ALIMIO U HEPOACTBEHHYIO.

Nozed lotnmnb KénbpenTtep, nouetHbin uneH CaHkT-lNeTepbyprckon Akagemum
HayK, B nepuogp, ¢ 1755 no 1806 rr. B umpokux Macwtabax npoBOAUI CKPELLUBaHUS,
yuYMTbIBan 3Ha4YeHUE MEXBUAOBOW rMépuan3aLMm 1 BOSMOXXHOCTb UCMO/Ib30BaHUS
adPeKTa, KOTOPbIN Mbl TEMEPb HA3blBAEM FrETEPO3UCOM.

Uro raxkoe rereposuc?

MbpupHas cuna, sBNEeHUE YBE/IUYEHUS YPOXKAMHOCTU U APYrUX NoKasaTenen y
rmépuaos Fl, akTMBHO UCMONb3yeTCH B CEMEHOBOACTBE M B HACTOSLLMA MOMEHT.

C/NAAA 9

NcknioumTenbHbIX NPaKTUYECKUX Pe3y/bTaToB AOCTUI BblAAIOLWMIACA aMepu-
KaHCKMI cenekumoHep BTopoi nonosuHbl 19 Beka Jliotep Bep6aHk. MpumeHsas
MeToq rMépuamsaumm, yMeno nosib3ysiCb MHOFOKPaTHbIM OT60POM, OH co3aan
MHOFO LI€HHbIX COPTOB MJIOAO0BbIX, OBOLWHbIX U AeKOpPaTUBHbIX KynbTyp (1260
copToB).

B Poccuun Bo BTOpOM nonosuHe 19 Beka pa6otan oropoaHuk mns lNetepbypra
Edunm AHppeeBuu Npaues, KOTOpbI Ha BbiCTaBKax OBOLLHbIX KY/IbTYP U KapTo-
dena nonyumnn 60 mepanen, 10 s koTopbix 30n0Tble, a B 1877 roay oH 6bin ns-
6paH uneHoM lNapukckor akafaeMum CesibCKOro XO03siMCcTBa, NPOMbILLJIEHHOCTHU
U TOProB/un.

Benuknin pycckum 6monor u cenekumorHep U.B. MuuypuH saHmmManca nnopo-
BbIMWU KYyJ/IbTypaMun. YCNELWHO NPUMEHS Leblii P HOBbIX OPUTrMHAJIbHbIX Me-
TonoB. Bbonbwoe 3HaueHMe anga Teopun U NPAKTUKU CeNEKLUN PacTeEHUN nMenm
ero pa6oTbl No rmépuamnsaumnm reorpadpuyeckm otaaneHHboix popm. N.B. Muuy-
PVH 3a cBOO XU3Hb co3pan 6onee 300 copToOB pas3/IMYHbIX KY/IbTYPHbIX pacTe-
HURA.

Bce BbilenepeuncneHHble yYeHble CTOSIIM Ha NOpore Hay4YHoOM CeneKLumm, Ho
PyHAAMEHT 3aN10)KMUNN ABa KPYMNMHENLIUX OTKPbITUA B 06/1aCTU 6MONOrMYecKux
AncumunnuH 19 Beka, KoTopble USMeHUNU MUP B LenoM. Kakue?

C/ZIAAL 10

NepBoe oTkpbiTHE coBepwmnn Yapnbs JapsBuH.

B 1868 roay B kHUre «MI3MeHeHMe XKMBOTHbIX U pacTEHU B OMALLUHEM COCTO-
aHMM» [JapBUH NOABOAUT UTOI MPaKTUYECKOW CceneKkuuu, NpoaHaM3MpoBaB U
O6BbACHMB ycnexu cenekumoHepos 19 Beka.

[HapBuH nokasan, 4yTo Ha OCHOBE HacNeACTBEHHON U3MEHUYUBOCTU YeloBEK
nyTeM ot6opa, COXpaHEHUS U Pa3MHOXEHUSA NOJIE3HbIX A1 HEFO OPraHM3MOB,
T.©. UCKYCCTBEHHOro oT6opa, co3pazl MHOMOYUC/IEHHbIe copTa KYJ/IbTYpPHbIX
pacTteHun.



CNAMAO 11

Pewatowee 3HaueHne ana GopMMpoBaHUS HAyUYHOM CeJIeKLMU Cbirpano ne-
peoTkpbiTve B 1900 roay 3akoHOB HacsieACTBEHHOCTH, cHOPMYIMPOBaHHbIX I
MeHpeneM, h BOS3HUKHOBEHUE HOBOM HayKM — reHeTUKU. MeHaeneBckme 3aKoHbI
Nlernv B OCHOBY AasfibHENLLEro pa3BUTUA CeNeKLIUMN BO BCEN €€ C/IOXKHOCTU U MHO-
roo6pasumu.

YTouHUM. Y710 )xe Takoro Ba>xHoro 4asia reHeTuka ces1eKuymum?

C oTkpblTMeM MeHpeneM 3aKOHOB FeHeTUKU CeJieKLUOHEPbl MOJyuYunm
BO3MOXXHOCTb AENCTBOBATb HE METOAOM Npo6 U oWwmnb0oK, a noabupatb poam-
TesIbCKMe napbl, OCHOBbIBAACb HA 3HAHUAX O AOMMUHAHTHbIX U PeLEeCCUBHbIX
NPU3HaKax U NPOCUYNTbIBATb BEPOATHOCTb NOABJ/IEHUS TOrFO UJIU UHOFO MpU-
3HaKa B NoToMcTBe.

OCHOBHbIE MOJIOXXEHUS MOJIOAOW FeHeTUYECKOW HayKu cTanu PyHAaAMEeH-
TOM ANS CeneKuMoHHOMW NpaKkTuku. B paboTy c pacTteHMaMmn BCTynaroT reHe-
Tukun. CenekumoHepbl Mony4yaloT HOBble MeToAbl U FEeHETUYECKUN UHCTPYMEH-
Tapun, KOTopble AatloT COBEPLUEHHO HOBbIE BO3MOXXHOCTU U NEPCMNeKTUBbI.

C/1AALO 12

BbinnosiHum 3agaHmusa B paboyem simcre No 3, Ned, No5 u No 7.

B Hauane 20 Beka Hanbonee ycnewHo pasBmMBasiaCb reHeTUKA PacTeHUK. DTO
CBSI3aHO C TE€M, YTO B Hallel CTpaHe XXua n paboTtan BE/IMKUN yYEHbIN, COBEP-
LUMBLUMIA XXU3HEHHbIA U Hay4YHbIA NOABUI. YUEHbI, Ybe MMSA OYE€Hb XOPOLUO U3-
BECTHO BO BCeM Mupe. KTo 370T y4eHbIn?

CNAAA 13

«3ITOT CKaA304YHO MPOAYKTUBHbIA YE/I0BEK CAE/1a/1 A/15 FeHETUYECKOIro pa3-
BUTUS CE/IbCKOIMro XO389UCTBA CBOEH CTpaHbl 60/IbLUE, YEM CAE/1a/T KTO-/TN60
ApPYrov 4719 KaKoH-/1M60 4pyrov CTpaHbl B MUpe», — naypeat Hob6enesckon
npemuu I. Mennep.

Hukonamn NBaHoBuy BaBmnnoB poauncsa 25 Hoa6pa 1887 ropa B Mockse.

Yxe B 1912 roay ony6snMkoBan paboTy o CBA3M arpoOHOMUU C Fr€HETUKOM,
roe oAHUM U3 NMepBbIX B MUpPE NMPEAsIoXMA NpPorpaMMy UCMOJib30BaHUS A0-
CTUXKEHUIN FeHEeTUKU ANA YNYyULIEeHUS KYJNIbTYPHbIX pacTeHUM.

B 3TOT MOMEHT B CBAI3U C PE3KUM POCTOM HacCe/IeEHUS Ha NJ1aHeTe, peBOJIO-
umen u Nepsonn Muposon BonHom BcTaét npobnema ronona. H.U. Basunos
XOTe Nl pewuTb eé Ha OCHOBaHUU Hay4YHOro noagxona 6bicTpo, 3PpPEeKTUBHO U
Haponro. M36aBuTb cTpaHy OT ronoga mn AaTb rocyaapcTBy B PYKU HayyHoOe
OpYy>Xune 6bICTPOro pocta NPOoAOBONIbCTBUA U YJTYULLEHUS ero KayecTBa.



CNANA 14

Onsa atoro H. . Baeunos opranunsosan 180 akcneguunin (20-30 rr. XX seka)
MO CaMbIM TPYAHOAOCTYMHbIM M 3a4acTylo OMAaCHbIM PanoHaM 3eMHOro Wapa ¢
Lenblo M3yyeHMs MHoroo6pasus u reorpadmnyeckoro pacnpocTpaHeHus Kysb-
TYPHbIX pacTEHUMN.

leorpa¢dunueckoe obuectso CCCP Harpaguno BaBunoBa 3onotomn mepanbio
«3a reorpaduyeckum NnoaBuUr».

CNANAA 15

PesynbTtaTtom ero nyTtewecTsuii cTano onpeaesieHne LLeHTPoB MHOroo6pasus
N NPOUCXOXKAEHUSA KYNIbTYPHbIX pacTeHUn. MIMeHHO B LLleHTpax NpPOUCXOXAEHUS
MOXXHO OXupaTb Hanbosbluee reHeTu4YecKoe pasHoobpasmne KybTypPHbIX popM,
a TaKXXe AUKUX NpenKoBbiX POopM pacTeHUn, BBEAEHHbIX B KYJIbTYpY.

C/NAAA 16

H.N. BaBunoe cospaeTt yyeHne 06 MMMyHUTETE pacTeHUN.

OH cunTan, YTo YCTOMUYMBOCTb MPOTUB NMapasmToB BblipaboTasacb B Npo-
LLecce 3BOJIIOLUU PAaCTEHMM B LLeHTPaxX UX NPOUCXOXXAEeHUSA Ha PoHe anuTesib-
Horo (B TeueHme TbicAUeneTU) eCTEeCTBEHHOro 3apa)KeHUs Bo36yauTensaMm
6one3Hen.

CNAnA 17

BaBunoBbIM 6bin chopMyMpoBaH 3aKOH FOMOJIOMMYECKUX PSAOB HACNeACTBEH-
HOM U3MEHYNBOCTU: Y FEHETUYECKU 6/IM3KMX BUAOB N POAOB CYLLECTBYIOT MeHbl, KO-
TOpble AAaloT CXOAHble MPU3HAKKU. TakMM 06pasoM, MOXHO MpeAcKasaTb Haluuue
NPU3HAKOB y APYrMx BUAOB usBecTtHoro poaa. Hanpumep, H.U. BaBunosy yaanocb
HanTU pag GOPM PXKK, ONUPAsICh HA HANTMUME 3TUX MPU3HAKOB Y NweHuubl (Hanpu-
Mep, 3€PHOBKM KpacHoWn, 6enoi, yepHon n duonetoson okpacku). CoBpeMeHHUKM
CPaBHU/IU MO 3HAYEHMUIO OTKPbITME 3aKOHA C OTKPbITUEM TabNULbl XUMUYECKUM dN1e-
MeHTOB OMutpuna MBaHoBuua MeHpeneeBa. 3T OTKpPbITUS B CBOEA COBOKYMHOCTU
CO34a/M COBEPLUEHHYIO 6a3y A/S CeNIEKUUOHHOM paboTbl HA OCHOBE MEHETUYECKMX
3aKOHOB.

O1nmM poctuxkeHunsa H.U. BaBunoBa He ncuepnbiBatoTcs.

CNAMAO 18

HeoxxmnpgarHHbId BOripoc:

® 3SHaere 211 Bbi, kakas Ko/iziekymns camas goporas B mupe? Het, sTo He Kos1/1ex-
-0 ymns 6pusiinaHToB. Hert, 3To He Ko/I/1IeKUNSs LWEREBPOB MUPOBOM XXUBOITUCHU HUJTU
@ cambix JOpOrux aBTOMO6GUIIEN.
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Hawa cTtpaHa, 6narogaps pa6botam u akcneauumam H.U. Basunosa, obnapaer Be-
nuyanwmnM cokpoBuLeM. NpeacTaBbTe, NPUMEPHO 3Ta KOJIJIEKLUS OLLeHUBaeTcs B 8
TPWU/IJIMOHOB A0/11aPOB.

Yro »xe 3To Kosinexkymnsa?

B nepuop ceoein pa6oTtbl BaBunos cospan Bennyaniuyto KONEKLUIO CEMSIH Ky b~
TYPHbIX pacTeHUR, COXpaHMBLLYIOCS B Halle BpeMsi. Hauano c6opa konnekuum 6bi10
nonoxxeHo BaBnioBbIM U ero akcneanMLMUSMU NO BCEMY MUPY.

Ha momeHT co3panus, B 1940 roay, konnekumsa HacumTbiBasa okono 250 Tbicay
o6pasuos. CerogHsa konnekuusa paspocnack go 320 000 o6pa3LoB..

TakMM KONMYECTBOM CeMSIH MOXKHO 3acesiTb BCIO 3e€MJ110 3aHOBO, €CJIM YTO-TO MNoM-
Aet He Tak (6uonorunyeckas katactpoda No PasNUYHbIM NPUYMHAM, NPU COBPEMEH-
HOM COCTOSIHMM 6Uocdepbl BCe BO3MOXKHO).

Konnekumsa He Tonbko Halwna NPUMEHeHNE B CENIEKLLMOHHOM NPaKTUKE, HO U CTa-
na nepBbiM B MUpe BaXKHbIM 6aHKOM reHoB. B uensax coxpaHeHus 6mMonornyeckoro
pa3sHoob6pa3ns Takme 6aHKN FreHOB cernyac akTMBHO CO34al0TCSH U UCMOJIb3YIOTCS AJ1S
COXPaHEHUsI FTEHETUUYECKUX PEeCYpPCOB PACTEHMUA OCHOBHbIX CE/IbCKOXO3SIMCTBEHHbIX
KYNIbTYP U UX AUKUX copoamnyeir. Ho nepBbIM yyeHbIM, NOKa3aBLUMM HEO6XOAUMOCTb
co3aaHua Takmx 6aHkos, ctan H.U. BaBunos.

C/1AAL 19

Konnekuusa cemsiH, co6paHHas H.U. BaBnnoBbIM u ero cotpyaHmkamm, XxpaHUTCS B
PepepanbHOM UccnenoBaTeNbckoM LieHTpe Bcepoccuitckoro MHCTUTYTa reHeTUYe-
CKUX pecypcoB pacteHun uMm. H. N. BaBunosa. CeMeHa exerogHo pasMHoOXalTcs B
konnekuunsax BUP u wmpoko ncnonb3syrotca cenekumMoHepaMm Kak UCXOAHbIN MaTe-
pvan pnsa co3faHusi HOBbIX COPTOB.

UHcTutyT dakTnueckmn cospgaH H.U. BaBunoebiM Ha 6a3e Bropo no npuknagHom
6oTaHMke CenbcKoOXo3AMCTBEHHOrO yueHoro komuTeTa B [NeTporpase, koTopblii cpa-
3y paccMaTpUBaJICA KaK LEeHTP 60/1bLLOW HAyYHO-MUCCNe[0BaTe/IbCKOMN CeTU KBCECO-
lo3HOro Macwtaba», Mo CyTH, WTab Hay4YHOro 3eMneaesnimsa CTpaHbl.

Hapavite orripaBuMcs ¢ BaMU Ha BUPTYA/IbHYIO SKCKYPCHUIO B 3HaMeHnTbiri BUP
umern H.U. BaBusiosa n ceoumu rniazamm yBuaANM 3aMEYATE/TbHYIO KOJI/IEKLMIO, CO-
BPEeMeHHbIE /1a60paTopmm 1 MoobLUAEMCS yHEHbIMU-TE€HETUKAMM.

MpocmoTp BUpeoponuka.

Buneomarepmasisi npegocraBieHbl PenepasibHbIM MCC1E40BATE/ILCKUM L{EHTPOM
Bcepoccnickoro MHCTUTYyTa reHeTUYECKuX pecypcoB pacreHmii um. H. Y. Basusiosa

CNANA 20

NUma H.U. BaBunoBa HocuT Takke 3HaMeHUTbIn NOleH - PepepanbHoe rocypgap-
CTBEHHOE 6I0AXKETHOE YUPEXAEHME HAYKMN MHCTUTYT obuien reHeTukn Poccuiickomn
aKaAeMummn HayK. DTO cTapeilee HayyHoe yuypexaeHue, KoTopoe ToXe A0JIro BO3-
rnasnan Hukonam MBaHoBwnu.
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H.U. Basnsos 66171 HECO6OCHOBAHHO peripeccrpoBaH n yMep B Tiopbme B 1943
rogy. lméesib 3TOro Be/IMKOro y4YeHoro 1 roHeHns Ha reHeTHKy B HaLLeHd CTpaHe 3a-
TOPMO3N/IN PA3BUTHE HAYKN HA [ECATU/IETHS.

BbirnosiHum 3agaHmne B paboyeM mcre Ne 7.

C/1AAA 21

B 20 Beke cenekuus pacteHMn Nony4yaeT OT FTEHETUKOB OUYEHb CEPbE3HbINA UHCTPY-
MEHT — BO3MOXHOCTb BbiI3biBaTb MyTaL{MM UCKYCCTBEHHO.

PagnaunoHHbIi MyTareHe3 6bls1 OTKPbIT aMEePUKaAHCKUM reHeTukoMm lepMaHoM
Mennepom B 1927 ropgy n otmeueH HobeneBckoi npemumen B 1946-m. HecTb ke oT-
KPbITUSE XMMUYECKOro MyTareHesa NpuHan/eXXnT COBETCKUM reHeTUKaM, yYeHMKaM
H.K. Konbuosa.

UckyccTBeHHbIn (MHAYLMPOBaHHDIN) MyTareHes 1cnonb3ytoT Ans yBenu-
YeHUs1 pasHoo6pasuss UCXOAHOro Martepuana. YTOUHUM, Kak MPOUCXOAUT npoLecc
WUCKYCCTBEHHOro MyTareHesa: BO34eNCTBYS MyTareHamum Ha UCXOAHbIA MaTepuan,
HapywatT ctpoeHne monekyn AHK, uto npuBoamT K peskoMy pocTy uucia MyTta-
umin. MMcKyccTBEHHO MoslyYeHHbIe MyTaHTHble GOpPMbl ABNSIOTCS LLEHHbIM MaTepua-
NIOM AN CeNeKLMmn, NOCKOJIbKY B KOHTPOJIMPYEMbIX YC/TOBUAX MOXXHO MOSTyYUTb My-
Tauum, BCTpeyaloLmnecs B NPUpoAe O4YeHb PeAKo UK BOo6LLe He O6HapyXXMBaeMble.
3a nocnepHue 80 neT Ntoam NOAYYUIN AaHHbIM CNMOCO60M 60os1ee TpeX ThICSY HOBbIX
copToB pacteHuit. CopTa MeHuLbl, XI0NYaTHUKA, TOMATOB, KYKYPY3bl, 3€MISSHUKY,
nony4YyeHHble TaKMM 06pas3oM, BO3Ae/biBalOT U cenyac.

CNAAL 22

B 20 Beke B cenekuuio pacteHuii BXOAMT U TaKOW MPUEM, KaK MCKYCCTBEHHasi Mosvnsio-
namsaums. Monunionams — 31o reHoMHasi MyTaums (KpaTHoe yBennyeHue umMcnia XpoMo-
COMHbIX HAa60pOB). VICKYCCTBEHHO MOMMMIONAMIO BbI3bIBAIOT 06PAGOTKON PacTeHU Kon-
XMUMHOM. KonxvuuH paspyluaeT HUTU BepeTeHa AefieHUs U NMPensaTcTBYET PacXOoXKAEHUIO
FOMOJIOrMYHbIX XPOMOCOM B MpoLiecce Meio3a.

MHorue nonunnongHble GopMbl KyNBTYPHbIX pacTeHni (NweHuLbl, KapTodens, oBoLL-
HbIX KY/IETYP) UMEIoT 60/1e€ BbICOKYHO YPOXKaNHOCTb, YeM POACTBEHHbIE AMMIONHbIE BUAbI.

Monunnongusa noseonseT nsbexkarb 6ecniogmsa MeXXBUOOBbIX FM6pMp,OB.

I'IonyquMe nepBbIX MEXXBUOOBbIX FVI6pVI,EI,OB — BOKHeMLee JOCTUXKEHNE FeHEeTUKOB-Ce-
JNIEKLUMOHEPOB.

OTKpbIN popory Ans co3aaHns MeXBUAOBbLIX TM6PUAOB C UCMOIb30BAHMEM MOSIUMJION-
avwm [0, KapneueHko (kanycTHo-peaeyuHblin ruépua).

Taroke NoABUNCA U 3HAMEHUTBIN TPUTUKAUIE — TMEPUA, NLLEHULbI U PXXW.

B Hawen ctpaHe B 20 Beke paboTasin 3HAMEHUTbIE CeNEKLMOHEPbI, OCHOBATE/IN OTe-
YeCTBEHHbIX CeNEKUMOHHBIX LWKon: [Nasen MNaHTeneiMoHoBMY J1yKbSIHEHKO, CeneKuuoHep
nweHuubl, Bacunuin CrenaHosuu MycToBONT, cenekumMoHep NOACONHEYHMKA, XaaXKUHOB
Mwuxamn MiBaHoBWY, cenekumoHep KyKypy3bl.



CNANA 23

[Tocsie KaKoro OTKpPbITUS HAYNHAETCS HOBbIV MPOPbLIB B FeHETHKE?

HoBoe pa3Butne nonyyaeT reHeTUKa U, COOTBETCTBEHHO, CENEKLUSA pacTEHMUIA NO-
cne oTkpbiTMa YoTcoHa u Kpuka, pacwumndposaBumnx monekyny JHK.

leHeTUKa NpeBpallaeTca B O4HY U3 caMbiX 3HAUYUMbIX aucumnamH 20 Beka. Ha-
YMHaeTCs Yepeaa BESIMKUX OTKPbITUA, KOTOPbIE PACKPbIBAlOT HOBbIE FOPU3OHTbI He
TOJIbKO Nnepepn TeOPETUKAMU, HO U Nepes NPaKTUKaMM.

CNAWA 24

B 20 Beke popMmpytoTcs HOBble Hay4Hble HaNpPaBIe€HUS, B TOM YMCIE U MPUKIAAHbIE.

FeHOMUKa - pazpen MonekynspHOM reHeTUKM, MOCBALEHHBIA U3YUYEHUIO FreHoMa U
reHOB >XUBbIX OPraHU3MOB.

leHoMuMka chopmMmpoBanachk kak oco6oe HanpaeneHue B 1980—-1990-x ropax BMecTe
C BO3HUKHOBEHMEM MNEPBbIX MPOEKTOB MO CEKBEHUPOBAHUIO FEHOMOB HEKOTOPbIX BUAOB
YXMBbIX OPraHmM3MoB. [1o/THOCTbIO CeKBEHMPOBaH reHoM YenoBeka. Pa3Butne reHoMmkm
CTasIo BO3MOXHO 6n1arofaps rnosiB/ieHMo 6051€ee MOLWHOW BbIYUC/IUTENIbHOM TEXHUKM,
KOTopas no3sosinia paboTaTb C OrPOMHbIMM MacCMBaMU AaHHbIX.

Tak Bo3HUKNA GUMOMHPOPMATUKA - MeXAUCUMNAMHAPHAsA 06N1acTb, 06beanHSI-
owas MOJIEKY/ISIPHYIO 6MONOMMI0, KM6EPHETUKY, FEeHETUKY, XUMUIO, KOMMbIOTEPHbIE
HayKKW, MaTeMaTuKy M cTatucTuky. KpynHomacwutabHbie 6uonormyeckme npo6riembi,
TpebytoLme aHann3a 60/bLLIMX 06bEMOB AaHHbIX, peLlatoTcsi 6GUOMHPOPMATUKOM C Bbi-
YNCIIUTENIbHOM TOUYKM 3PEHUS.

MonyuyaeT pganbHenwee passute GBUOTEXHOJIOMUS - obLMpHas o6nacTb 6Uono-
rMY, BKJIFOYAKOLLAS MCMOJIb30BaHUE XKUBbIX CUCTEM U OPraHU3MOB AJ1 Pa3paboTKu Uu
npousBoACTBa NPOAyKToB. BuoTexHonorns oxeaTbiBaeT LUMPOKUA CMEKTP npoueayp
ANs MoaNPUKaALIUM KUBbIX OPraHU3MOB B COOTBETCTBUM C LIE/IIMU YesioBeKa.

C/1AAA 25

BbirosHum 3agarHme B paboyqem siucre Ne 8 Ne 9, Ne 10.

CNANA 26

CeropHs Ha 3aHATUM HAC UHTEpPECYeT COBPEMEHHasi FfeHETUKA PaCcTEHUN U FTeHeTU-
YeCKue TEXHOJIOMMU Ha CryX6e y ceneKLNOoHepOB.

Tem 60nee uTO reHeTMKa NpeaocTaBUNa CeNeKLUM pacTeHuin pasHoob6pasHenLnii
WHCTPYMEHTapum.

Hanpumep, Mapkep-onocpefoBaHHas CENEKUUS — 3TO UCMONb3oBaHWUe
MapKepoB ONd MapKUPOBaHUA Fr€EHOB XXeslaTe/ibHOro NnpusHaka, 4To gaeT BO3MOXX-
HOCTb YCTAHOBWUTb HaJ/intyne njimnm oTtcyTtcteme B reHoMe aHHOro reHa.
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MonekynsipHbie Mapkepbl — 3To He6onblwmre cermeHTbl JHK, KoTopble pacnono-
>XeHbl B HenocpeacTBeHHomn 6nm3octu ot reHa B [JHK pacteHus, npupgatowero pac-
TEHMIO XenaeMoe CBOMCTBO — HanpuMep, 60/1bLUyI0 3aCyXOyCTOMUYMBOCTb, KOTOPYIO
cenekuunoHep xo4veT chopMUpPoBaTb y HOBOIro copTa. AHanms He6osnbLUoro pparMeH-
Ta TKaHW pacTeHUs NMPU UCMNONb30BaHUM MapPKepPOB MO3BOJSET CeNleKLMOHepy no-
HATb, UMEETCH /1N XKeslaeMbi reH B HOBOM pacTeHun. Ecnu Takoi reH otcyTcTByer,
ceneKkLMOoHepP MOXET Cpasy Xe NepenTn K aHaIM3y CefyroLLero pacTeHus.

Mapkep-opueHTUpoBaHHas cenekumsa = TpaguuuoHHas cenekums + [uarHoctn-
yeckme [JHK-mapkepbl

CNAAA 27
@

FeHHaa MH)XeHepMA camas nepcneKTUBHAA U Tak ropsyo obcyxaaemas B 06-
LiecTBe.

OcHoBaHa Ha NepeHoce reHoB U3 OA4HOro opraHuMsMa B Apyron. TpaHCreHHbIMU
MOryT Ha3bIBaTbCS T€ BUAbl PACTEHUI, B KOTOPbIX yCrewHo GyHKUMOHMpYeT reH (nm
reHbl), NepecakeHHble U3 APYrMX BUAOB PACTEHUN U XXUBOTHBDIX.

MeToabl reHHOM MHXXeHepPUM NO3BONSAIOT BBOAUTL HOBbIE MPU3HAKM, a TaKXe Nyy-
e UX KOHTPONIMPOBaTb, YeM NpeablayLune MeToAbl, HanpuMep, NHAYLIMPOBaHHbIN
MyTareHes.

TpchreHe3 OCyLeCTB/IAETCHA B Pa3/IM4HbIX Lensax:

a) NoBblWeHWe obLen NPOAYKTUBHOCTM PaCcTEHU;

6) NOBbILLIEHME YCTOMUUBOCTU K HACEKOMbIM-BPEAUTENSM, K BUPYCHBIM U FPUGKOBbLIM
3a60/51eBaHUAM, K HEMaTO4AM;

B) NOBbILLIEHNE YCTOMUYMBOCTHU K CTPECCOBbIM paKTopaM.

leHeTnueckn MoaudUUMpylOLLME PaCTEHUS — 3TO Ba)KHAsA dKOHOMMYeckas Ae-
atenbHocTb: B 2017 rogy 89% Kykypysbl U 91% xnonka, npousseneHHbix B CLUA,
6bl5In Npoun3sBeAeHbl U3 reHeTUYecku MmoandmuUUpoBaHHbIX copToB. [locne BHegpe-
HUs TM-KynbTyp ypoXKarlHOCTb yBenmMunnacb Ha 22%, a Npubbinb depMepoB, oco-
6€HHO B pa3BUBAIOLLUXCA CTPaHaX, yBenuunnacb Ha 68%. Ba>kHbIM No60uUHbIM 3¢~
dekToM M-KynbTyp cTano cHMWxeHne TpeboBaHUM K 3eMJie.

C/NIAAA 28

KneTouHas nH)xeHepus:

OTO KOHCTPYMpPOBaHUE CreLnasibHbIMU METOAAMM KJIETOK HOBOIO TUMa Ha OCHOBE MX KyJlb-
TUBUPOBaHUS, MMO6PUAN3ALIMU U PEKOHCTPYKLMK. BrtouaeT peKoHCTPYKLMIO XKM3HECTIOCO6HOM
KNIETKU U3 OTAENbHbIX PpparMeHTOB PasHbIX KIETOK.

MeToapb! KNETOYHOM UHKEHEPUM CBS3aHbI C Ky/IBTUBMPOBAHNEM OTAE/bHBIX KNETOK B MUTa-
TeNbHbIX CPpeAax, [Ae OHM 06PasyIOT KNETOUHbIE KyNbTypbl. OKa3anoch, YTO KIIETKU pacTeHUN, No-
MELLIEHHbIX B TUTATE/NbHYO CPeAy, COAEPXKALLYHO BCE HEO6XOAMUMbIE /IS )KU3HeenaTeIbHOCTM Be-
LLecTBa, CNOCo6HbI AenuTbes. Knetkun pacteHuin 06n1aaatoT elle U CBOMCTBOM TOTUMOTEHTHOCTY,
TO €CTb NPV OnNpeaeNeHHbIX YCNIOBUSIX OHWU CNOCO6HbI CPOPMMPOBATH MONHOLEHHOE PacTeHUE.



CNAWNA 29

Ha paHHOM cBoiCTBE OCHOBaH MeTO[ MUKPOKJ/TIOHANIbHOIO Pa3MHOXEHUS pacTe-
HWUIM, MHaYe roBopS, NONyUYeHUe B YCNoBMSX in vitro (T. e. B Npo6upke) pacTeHui, reHe-
TUYECKU UAEHTUYHDBIX MICXOAHO B3ATOMY ak3eMnnspy. [pu 3ToMm BbibupaeTcsa pacrte-
HME C HY>KHbIMU MPU3HAKAMU N PA3MHOXAETCS C MOJSTyYEHUEM COTEH U TbICAY TOYHbIX
Konun. PacTeHuns, nony4vyeHHbIe AaHHbIM CNOCO60M, 6bICTPO NepPEXoaNnT K penpoayK-
TUBHOM Pase cBoero pasBuTus. Pa6oTbl 3TUM METOAOM MOXXHO NPOBOAUTb KPY /bl
roa, BeCbMa OLLlyTUMO 3KOHOMS Ha NJowaasax Ass nocagovyHoro Marepuana.

CJ1IAAA 30

OpHMM HanpaBfieHUEM KIETOUHOM MHXKEHEPUU B CENIEKLUUN pacTEHUI ABNSIETCS
TakXe rmbpuamsaums COMaTUYECKMX KI€TOK — ob6beAuHEHUEe ABYX LieNblX KEeTOK,
npuHagneXxawmx pasnmyHbiM BugaM. OHa ocHoBaHa Ha C/IMSIHUU NPOTOMNJ1IacTOB CO-
MaTUUYECKUX KNETOK, JINLUEHHbIX $EepPMEHTATUBHBIM NYTEM O60/I0HEK, U NMONYYEHUMN
rM6pPUAHbIX KNeToK. TakuM nyTeM yaaeTcs npeoaosieBaTb He TOIbKO MEXBUAOBbIE,
HO 1 MeXpopaoBble 6apbepbl HecKkpewmBaeMocTu. [lonyueHbl rub6pmnaombel kaptTode-
nsa v ToMaTa, S6/1I0HM U BULLIHW.

C/1AAA 31

XpomMocoMHas UHXXeHepus:

CoBOKYNHOCTb METOAMK, MO3BOJISIIOLLUX U3MEHUTb XPOMOCOMHbIN HA60pP OpraHU3Ma,
KOM6MHMPOBATb B HEM XPOMOCOMbI OT Pa3HbIX BUAOB 1 POAOB.

[JaHHbIMKM MeToAaMM MOXHO A06aBUTb B Nr€HOTUMN PacTUTENIbHOIO opraHM3Ma napy
UYY>KMX FOMOJIOTMYHbIX XPOMOCOM, KOHTPOJIMPYIOLMX Pa3BUTUE HYXKHbIX MPU3HAKOB
(nononHeHHbIe IMHKK), K 3aMeCcTUTb OAHY Napy FOMOMIOrMUYHbBIX XPOMOCOM Ha APYTYHO
(3ameLueHHble NMHWMKM). B nonyyeHHbIX TakKMM 06pa3oM 3aMeLLeHHbIX M AOMONHEHHbIX
NMHUAX COBMPAIOTCHA NPU3HAKK, MPUGIMKAIOLLME PACTEHUS K KMAeANIbHOMY COPTY».

OueHb NepcneKkTUBEH MeTo4 rarn/iongos (GUrarn/iongHasl TeXHOIOMs), OCHOBAaHHbIN
Ha BblpallMBaHUKN ranionaHbIX PacTeHUA C MNOCNeayOWMUM YABOEHUEM XPOMocoM. OH
NO3BOJIIET NOJTy4aTb PACTEHUS, B MOTOMCTBE KOTOPbIX HE HabnoaaeTcs paclienieHus
NPM3HaKOB, MO3TOMY BC& OHO Hac/neayeT oAMHaKOBble cBONCTBA. 2P PEKTUBHO UCMOb-
3YyIOTCS B CeNEKLMN PacTEHUN.

Mbi ¢ BaMn ToNbKO NPUKOCHYNNCH K MUPY FrEHETUYECKUX TEXHOTOMUMA.

CNANA 32

B 21 Beke yenoBeuecTBO OCBanBaAET COBEPLUEHHO HOBbIE FEHETUYECKUE TEXHOTOTUM,
KOTOopble NMo3BOJIAIOT NO-HOBOMY MOAOMTM K BOMPOCY CO3[aHMUsA HOBbIX COPTOB pacTe-
HUI. Y)ke AaBHO pacTeHMEBOACTBO BO BCEM MUPE paayeTcsl MHOroYMc/IeHHbIM noaap-
KaM reHHOWM MHXXeHEePUU — YCTOMUYUBBIM K BpeauTensM u xonoay, 6bICTPopacTyLLmMM U
NPOAYKTUBHbIM pacTeHMaM. Kasanoch 6bl, Biepeam y YenoBeyecTBa OrpoMHble papy K-
Hble NepPCNeKTUBbI Pa3BUTUSA CENIEKLUMU PACTEHUA HA OCHOBE FrEHETUKM U NOJTHOE peLle-
HWe Npo6IeMbl NPOAOBOJILCTBEHHOM 6€30MacHOCTM.
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Ho! B o6wecTBe akTMBHO pacnpoCTPaHAETCA HeraTMBHOE OTHOLUEHUE Yepes He-
KOHTPONIMPYEMbI MOTOK MHPopMaumnm B MHTepHeTe K UCNOIb30OBaHUIO B CENIEKLUMN
reHeTuyeckmx TexHonorui. Cnoeo «FMO» npocTo NpeBpaTUIoCh B CBOEO6Pa3HYIO
«KanHoBy neuyatb». Y70, KCTAaTU, O6BACHAETCA FEHETUYECKOM HErPaMOTHOCTbIO Ha-
ceneHus. CornacHo cBexxuMm onpocam «JleBaga-ueHTpa», Bcero nmuwb 30% poccusiH
TOUYHO 3HAIOT, YTO MeHbl COAEPIKATCA BO BCEX PACTEHUSNAX, & HE TOJIbKO B FeHETUYECKU
MOAUPULUPOBAHHDIX.

,D,aHHaFl cnTyauma o4eHb CUJIbHO TOPMO3UT pa3BUTUE F’€EHETUYECKUX TEXHO/IOTNN.

C/1IAAA 33

BCI’IOMHMM, 4YTO nepepn yenoBe4yeCTBOM No-npexxkHemMy CToAT OrpomMHbIe I'Ip06ﬂeMbl

*  No obecrneyeHUo NPOaOBOSILCTBUEM BCEro HACEIeHUS MNIaHEeThI,
* N0 pauMoHasibHOMY UCMOJIb30BaHUIO NJI0A0POAHbIX 3eMerb,

* O BHeAPEHUIO HOBbIX TEXHOJIOMMIN B CEJIbCKOE XO3SIMCTBO,

* MO 3KOJIorM3auum BCex NpomnsBoACTB.

" OUEBMOHO, UTO TOJIbKO C UCMOJIb3OBAHNEM FreHETUUYECKUX TEXHOJIOIUW YyenoBe-
4eCTBO MOXKET peLlnTb 3TU I'IpO6J'IeMbI.

HukTo, KpoMe yueHblx, He MOXKeT aJeKBaTHO OLLEHUTb BCE BO3MOXXHOCTU U PUCKM.
YueHble MHOroKpaTHO MPOBEPSAIOT CBOU UCCNEAO0BAaHUA U HACTaMBAOT HAa YKECTKOM
KOHTpPOJIE, MO3TOMY He CTOUT [oBepATb pakTaM n paccyxaeHmsaM B IHTepHeTe, nyu-
e NPOBEPUTbL UX HAYUYHbIMU MeToAaMu, BbibpaB Npodeccuto, CBA3AHHYO C reHeTU-
YECKMMU TEXHOJIOTUAMM.

CNAUA 34

B Hawen cTpaHe aKTUBHO paboTaloT Hay4Hble LLeHTPbI:

+  DepepanbHblit UccnepoBaTenbCkui LeHTp NHCTUTYT umTtonorm u reHetukn Cnbup-
ckoro otaeneHus Poccuinckon akageMum Hayk;

+  Kadeppa reHeTnkn MockoBcKoro rocyaapcTBeHHoro yHmsepcuteta um. M.B. Jlomo-
HOCOB3;

+  Kadeppa reHetuku n 6uotexHonormm CaHkT-lNeTepbyprckoro rocynapCTBEHHOro
yHUBepcuTeTa

CozpatoTcsa U pasBUBALOTCS LIEHTPbI FeHETUYECKMX TEXHOOTUIA.
Benywimm ueHTpoM cuntaetcs KypuaToBckuin reHOMHbIM LeHTp Bo rnase ¢ HULL «Kypua-
TOBCKWUIA UHCTUTYT», UCCNIEA0BAHMS KOTOPOro OPUEHTUPOBAHbBI Ha PELLIEHUE 3a4aY, NOCTaB-

neHHbix CTparernei HayuyHo-TeXHoIorMyeckoro paseutus Poccuiickon Pepgepauun.

«Bo3poxxaeHne reHeTUKU — BOMPOC HaUMOHaIbHOW 6e30MmacHOCTU», - ckasan Muxaun
KoBanbuyk, npesmaeHT HUL, «KypuyaToBCKUin UHCTUTYT.

CNAWA 35

BbirtosiHnm 3a[aHms1 B pabodem smcre No 11u No 12.



CNAWA 36

M 3akoHUMM 3aHATME 3aMeyaTenbHOM umMTaTon Benmkoro yyeHoro H.. BaBunosa.

«Briepegmn Hy)>xHO caesiate ropspl: 3acTaBUTb S6/I0HH LBECTH OT CEMSIH YEPE3 He-
CKOJIbKO MECSLIEB, MEPCUKHU M/IOJOHOCUTL MECALA YEPES TPH-YETbIPeE 10C/1e 1oceBa
cemsaH. <...> gy or Bac nogsuros».

Ha 3Tom Hala BcTpeya c reHeTUKOM 3aKaH4YMBAETCH, HO HAAEKCh, YTO Ball NyTb
TONIbKO HaunHaeTcs. byayuiee yuenoBeyecTBa HepaspbIBHO CBA3AHO C reHeTMkon. U
BaM NPeACTOUT NPUHATb U NPOAO/IKUTbL 3Ty paboTy.

O6parmnmcs kK pabo4eMy JIMCTY U BbIMTOJIHUM r1oc/ieqHee 3agarmne. CopMyinpyii-
Te v 3anuwmnTte 3 - 5 npensioxeHmii Ha teMy «[eHeTuyeckmne TexHOI0rmu M rnePCriex-
TUBbI BbDKMBAHMNS 4€/10BEYECTBAN.

Ouyennre Baiwum oTBeTbl Ha 3a4aHMS, UCMO/b3ys JINCT camooLeHku. [To Komqe-
CTBY 6a/1/108 MOXHO CAE/1aTh MPHUMEPHBbIV BbIBOLA O Baluesi rnpegpacriooneHHocT1
K rpogeccusiM, cBS3aHHbIM C F€HETUYECKMMU TEXHOIIOMUSIMH.

O6parure BHUMaHUE HA CITUCOK JINTEPATYPbI U MHPOPMALNOHHBIX UCTOYHUKOB.
Ecnin Bac 3anHTepecoBasia Tema Haluero ypoka, 06513are/ibHO BO3bMHUTE CITHCOK.

JdoMaluHee 3apaHue:

Pacckakute o BalieM permoHasibHOM Hay4YHO-UCCNEeA0BaTE/IbCKOM YUPEXAEHUH,
rae pabotatoT reHeTMkK. Kakune HayuHble HanpaBneHus peanusytotca? Kakue ycne-
XU yXke AoCTUrHyTbl? PasmecTtute Baw pacckas B coumarnbHbIX CETSX MoA, X3LWTerom
H#HYpokleHeTuKkMW.
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NMPUNIOXEHUE 1

Pa6ouuni nuct k Bcepoccuiickomy ypoKy reHeTUKM
«leHeTUka pacteHu u
NpPoOAOBO/IbCTBEHHAA 6€30MacHOCTb»

OAMUNNA, UMHA KJTACC

1 B «Pumckon peknapauymy» (1996) roeoputcss 06 06513aHHOCTM JIHOGOrO roCyaapcTea
obecrneymBaTb NPaBO KKAOro YesioBeKa Ha AOCTYN K 6e30MacHbIM /15 3[0P0BbS U MOSTHOLIEHHbBIM
NpoAyKTaM NMUTaHUSA B COOTBETCTBMM C MPABOM Ha aieKBaTHOE NUTaHUE U NPaBOM Ha cBo6oay OT
ronopa. O KakoM a51eMeHTe HaLMOHaJIbHOM 6€30MacHOCTM FOCYAaPCTBA UAET peyb?

2. PaccmoTpuTe nsobparkeHust AUKUX NPEAKOB Ky/IbTYPHbIX pacTeHuid. Kak HasbiBatoTca
Ky/NbTYPHbI€ pacTeHus], BbiBEAEeHHbIe U3 laHHbIX pOopM:
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5. KoMy u3 npepactaBneHHbIX Bbille CE/IEKLUOHEPOB MPUHAAMIEXAT crnepylowme
cnosa:

"Yepe3z Mou pyku Npowwiv AeCATKU TbICAY OMbITOB. {1 BbipacTU/ Maccy HOBbIX
pa3sHOBMAHOCTEN N/IOAOBbIX PACTEHUWA, U3 KOTOPbIX MOJIyYUIOCb HECKOJ/IbKO COT
HOBbIX COPTOB, FOAHbIX AJIS KyJ/IbTypPbl B HALLUX cajaX, NPUYEM MHOrMMe U3 HUX Nno
CBOMM Ka4yeCTBaM HWCKOJIbKO He YCTYMnalT NYyuYlIMM MHOCTPaHHbIM copTaM. {,
KaK MoMHIo cebs, Bcerpa u BceLeno 6bin1 NorfouLeH To/IbKO OAHUM CTPeMJIeHUeM
BblpalimuBaThb T€ UJIN UHbIe pacTeHus. 1 HacTonbKo cu/IbHO 6bIJ10 TaKkoe yBJIeYeHHUe,
YTO 1 MOUYTU COBEPLUEHHO HE 3aMeyasl MHOMMX OCTaJIbHbIX AEeTaJIEA YKU3HU; OHU KaK-
-TO BCe NPOLI/IN MUMO MEHS Y MOYTU He OCTaBU/IN cniefa B naMaTn”.

7. BctaBbTe B 6110K-cxeMy ocHOBHble pocTmxeHus H.U. Basunosa.

) ( ) (

8. Yto pano cenekuum pacTeHUn OTKPbITUE UHAYLIMUPOBAHHOIO MyTareHesa?



9. Kak Ha3biBaeTcs paHHoe siBneHue? B ueM ero cyTb?

B

10. Yka)kute B 6/10K-CXeMe CBfi3aHHble€ C FeHETUKOM HOBbIe Hay4YHble HanpaB/iIeHUS,
KOoTopble nonyuunu ceoe passutue B 20 Beke.

- 1 S
f’ NN
11. YcTaHOBUTE cOOTBETCTBUE Mexxay Ha3BaHUAMU HOBbIX METOAOB U FreHEeTUYECKUX

TEXHOJIOFUN, WUCNOJNIb3yeMbIX B CeJIeKUMU U FeHeTUKEe PacTeHUH, U OCHOBHbIM
copep)xaHuem paboTbli:

HasBaHue meTona unu CopeprxaHue pa6oThbi

TeXHOJIoOrMun

1. Cnoco6 BereTaTMBHOro
pPa3MHOXEHUS pacTeHUN, OCHOBAHHbIN
Ha TOTUMNOTEHTHOCTU PacTEeHUN.

A. Mapkep-
onocpepoBaHHas cenekumsa

2. TexHonormu, OpPUEHTUPOBAHHbIE
Ha MaHUMY/IMPOBaHUE C XPOMOCOMaMM,
C LeNblo MU3MEHEeHUs HacnepoBaHUs
reHeTUYeCKMX NPU3HAKOB.

B. leHHasa nHxeHepwums

3. Wcnonb3osaHue [HK-mapkepos
ANK TOro, YTo6bl YCTAaHOBUTb Hauuue
WIN OTCYTCTBUME B M3YyYAEMOM reHOoMe
KOHKPETHOrro reHa.

B. KnetouHasa nHxeHepusa

4. KOHCprMpOBaHMe cneunanibHbIiMU

. XpomocomHas MeTO4aMUKIEeTOKHOBOIMo TUNaHaoCHOBE

MH)XeHepus UX KYNbTUBMPOBAHUS, rM6pMaM3aLmm u
PEKOHCTPYKLMM.
A. MeTtop 5. OcHoBaHa Ha nepeHoce reHoB u3
MUKPOKJ/IOHANIbHOIO oOHOro opraHusMa B apyroin. Metonpl
Pa3sMHOXEHUSI pacTeHUA MO3BONSAIOT BBOAUTb HOBbIE NPU3HAKK, a
(in vitro) TaKXKe NTyyLle UX KOHTPOSIMPOBATb.
A b B r a
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12. HasoBute MMHMMYM TpM KPYMHEWWMX Hay4HbIX yupexaeHus Poccuitckon
®Pepepaumnmn, KoTopblie 3aHMMAIOTCA FEHETUKOM pPacCTeHUA U TeHeTUYECKUMMU
TEXHOJIOrUSIMM.

13. Bbipa3sute cBoe OTHOLWEHUE K reHeTU4Yeckum TtexHonoruam. Chopmynupyiite m
3anuwuTte 3 - 5 npeanoxxeHnn Ha TeMy «leHeTUYecKne TEXHOOrUM U NEePCNeKTUBDI
BbDKMBaHUS YesioBe4YecTBan.



NMPUNTIOXEHUE 2

Jiuct caMooueHkM K paboueMy nucty Nel k

BcepoccMNCKOMY YPOKY FreHEeTUKH

«feHeTka pacteHun un
NpPoAOBONbCTBEHHAA 6e30NacCHOCTb»

No OTBET BAJ1J1bl
1 MpopoBonbcTBEHHasA 6€30MacHOCTb 1
2 KanycTa, kykypy3a, nweHunua, kaptodenb, MOPKOBb 4
3 MckyccTBeHHbIM  OT60p, HabnopeHwe, rmbpugmsauus 3
(ckpewmsaHue)

Mozed Motnmné Kenbpéittep, Epum Anppeesuy Mpaues, Jliotep
4 8
Bep6aHk, MBaH Bnapmmmposuy MuuypuH

5 MBeaH Bnagmmmposunu MuuypuH 2

6 leteposuc (rmbpuaHaa cuna) - aBNeHWe YyBeNnuYeHus 3
YPOXXaMHOCTU U ApPYrMx nokasatenemy rm6pumaos

1. LleHTpbl MHOroo6pasusi 1 MPOUCXOXAEHUS KYNbTYPHbIX
pacTeHumn

2. YueHne 06 MMMyHUTETE pacTeHUN

3. 3aKoH TrOMOJIOTMYECKUX PSAAOB  HacnencTBEHHOM
U3MEHYNBOCTHU

4. Co3paHne NnepBOro reHeTUYECKoro 6aHKa ceMsiH

5. CospaHune Bcepoccuimckoro MHCTUTYTa pacTeHUEBOACTBA
6. CozpgaHume MacliTabHOM COPTOMUCMbITATENIbHOM CETU

12

YBenuueHue pasHoobpasns reHeTUYeCcKoro Marepuana.
8 Bo3MoXxHOCTb nmonyuntb MyTauuu, BCTpevarowmecs B 3
npupoae oYeHb PeaKo Unm BoobLue He o6HapPYXXMBAEMbIe.

Monunnonaus —3To reHoMHas MyTaums (kpaTHoe yBenmueHmne
9 UMCrla XPOMOCOMHbIX Ha60poB). UCKyccTBEHHO NoIMNAoNaMIO 3
BbI3bIBalOT 06Pa60TKON PaACTEHUA KONXULIMHOM.

10 leHoMuka, 6MonHPpopMaTuKa, GUMOTEXHOIOIUSA 3
11 A-3,b-5B-4,T-20-1 5
KypuaTtoBckui reHOMHbIN LeHTp, ®PepepanbHbin
uccnepoBatenbCkum  UeHTp  Bcepoccumckum  MHCTUTYT
12 reHeTUYeCcKMx pecypcoB pacteHuir umenm H.N. BaBunosa 3

(BUP), UHCTUTYT oblent reHeTukn Poccuitckon axkagemum
Hayk umenu H.W. BaBunosa, LI, CIN6IY kadbepnpa reHeTukmn
n 6uoTtexHonorum, MIry kadeppa reHeTMkmn

NUTOIro 50 4
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NOABEOEM UTOTIU:

1. Ecnu Bl Ha6panu ot 40 po 50 6annos., To Bam ctout 3aaymMaTbes o npodeccum,
CBAI3aHHOM C reHeTuKom pacteHui. CtouT 3aaymartbcsi O BbiI6ope BbiCLLEro y4ye6Horo
3aBefeHUs U HayaTb NOAMOTOBKY B COOTBETCTBYIOLLLEM HanpaBneHun. PekomeHayem
3anmMcaTbCs B AOMOJSIHUTENbHblE O6pa3oBaTesibHble yUpeXXaeHUsa Ang yrnybneHHoro
U3y4YyeHUs AAaHHOW TEMATUKM.

2. Ecnu Bbl Habpanu meHee 40 6annos., To Anda Bac cnncok HayuyHo-nonynsipHbIX
KHUIF U WHPOPMALMOHHbIX MUCTOYHUKOB, TMOCBSILEHHbIX FEHETUKE pPacCTEHUMN.
O6sa3aTtenbHO MouynTamTe, reHeTUYEeCKMEe TEXHONOrMM U pelleHMe npobnemsbl
NpoAoBOJIbCTBEHHOMW 6€30NacHOCTU B3anMOCBA3aHbI!
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