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)
Hayka He TonbKo peluaeT 3agadun, KoTopble
CTaBUT nepen cobon cerogHALHUN OEHb, HO

M NoArotaBnMBaEeT 3aBTPaALUHUN OEHb
TEXHUKU, MeOULNHbI, CENbCKOro X034MUCTBA,
MeXX3Be34HbIX NOJIeTOB, NOKOPEHNA NPUPOaHLI.
OgHa 13 cambiX MNEPCNEKTUBHbIX HAYK -
reHeTrka, nsydaruiasa asneHuns
HacneacTBeHHOCTU N UBMEHYMBOCTU
OpraHM3MoB.




lloHsgTHE TEHHOW MHKEHEPUH

[ eHHasa HXeHepua - 3ToO MeTo
ONOTEXHOMNOINMN, KOTOPbIN 3aHNMMAETCH
nccrnegoBaHMAMM NO NeEPECTPOUKE
reHOTUNOB. [ €eHOTUN ABNSAETCA HE NPOCTO
MeXaHN4YeCKoN CYMMOU reHoB, a CITOXKHOW,
CIOXUBLLENCA B NpoLecce 3BOMNOLNN
OpraHM3mMoB CUCTEMOMW.




[eH - yyacTok monekynbl [JHK, B KoTOpOM
HaxoguTca MHopMauna 0 NepBUYHOU CTPYKTYpe
Kakoro-nmbo ogHoro 6enka (oguH reH - oguH 6enok).
[TOCKONbKY B opraHmamMax NpuUCyTCTBYIOT OECATKU

TbiCAY BENKOB, CYLLECTBYIOT U AECATKU TbICAY FEHOB.
COBOKYMNHOCTb BCEX FEHOB KNETKMU COCTaBMSAET ee
reHoM. Bce kneTkn opraHmama cogepxat
OOWHAKOBLIN HADOP reHOB, HO B KaXOoW N3 HUX
peanunayeTcsa pasnnyHas YacTb XpPaHMMOW
MHdopmMauunn.




[lepecTpouvika reHOTUMNOB, MNPU BbINOSIHEHUW 3a4a4 reHHOWU
NHXEHepUU, npeacraBnaeT cobon Ka4yeCTBEHHbIE UBMEHEHUS
eHOB He CBSA3aHHble C BUOAMMbBIMU B MUKPOCKOMNE U3MEHEHUNAMM
CTPOEHMNA XpomMmocoM. IameHeHnda reHOB, nNpexae Bcero,

cBsi3aHO C npeobpasoBaHnem xmmmdeckom cTpyktypbl OHK.

CyLHOCTb METO0B reHHOWN UHXEHEePUU 3aKITio4aeTcs B TOM,
YTO B reHOTUMN OpraHn3ma BCTpamMBaloTCs WU UCKITHOYAaTCs U3
Hero oTAeribHble reHbl UK rpynnbl reHoB. B pesynbTtate
BCTpanBaHUA B FTEHOTUN paHee OTCYTCTBYHOLLEro reHa MOXHO
3acTaBUTb KIETKY CUHTE3NPOBaTb OEerku, KoTopble paHee oHa He
CUHTEe3upoBana.




Hanbonee pacnpocTpaHeHHbIM METO4OM FrE€HHOW UHXEHEepUn
ABNSAETCA METOo/, NOoNy4YeHns peKoOMOMHAHTHBIX, T.€. cogepXKaLimx
Yy>KepoaHbIV reH, nnasmma,.

OTOT NPouUEeCcC COCTOUT U3 HECKOMNbKMX 3TaroB:
Pectpukums - paspesanme OHK Ha dpparmeHThl.

nVIFI/IpOBaHVIe - cbparmeHT C HYXXHbIM T€eHOM BKJTHOHAlOT B
niaa3amMmmnabl N CLLUNBAKOT UX.

TpaHcdhopmaums — BBegeHne peKoMbMHaHTHbIX nNnasmui B
bakTepunarnbHble KINETKN.

CKPUHUHT - OTOOP cpeamn KNOHOB TPaHCOPMUPOBAHHbLIX
bakTepuin Tex, KOTOpbIE cogepXaT nnasMmuibl, HECYLLME HYXHbIN
reH.




Becb 3TOT npouecc Ha3biBaeTcs KNOHUPOBaAHUEM.
C noMoLLbIO KIMOHNPOBaHNA MOXXHO NOSy4nTb bonee
MUNIIMOHa Konum ntoboro pparmeHTta OHK

4yernoBeka Unn gpyroro opraHmama. Ecnu
KITOHMPOBaHHbIW oparMeHT KOONPYET Oenok, To
aKCNepmMMeHTanbHO MOXHO N3Y4YUTb MEXaHU3M,
perynupyoLmmn TpaHCKpUNUKUIo 3TOro reHa, a Takke
HapaboTaTb 3TOT DENOK B HYXXHOM KOJNMMYECTBE.




B03MOXXHOCTH T€HHON UHXXEHEPUU

B HacTosLee BpeMsa dbapMaLleBTnyecKas
NPOMbILLMEHHOCTb 3aBoeBana nuanpymuine
No3nLnM B MUPE, YTO HALLNO OTPaXXeHUe He TOSbKO
B 06bEMaxX NPOMbILLIEHHOIO NPON3BOACTBA, HO U B
donHaHCOBbIX cpeacTBax, BKNagblBaeMbIX B 3Ty
NPOMBbILLUNEHHOCTb. BaXXHOW HOBWHKOW CTasro U To,
4TO dpapmMaueBTUYECKME KOMMNAHUN BKITIOYUMA B
CBOI cdoepy BbiBEAEHNE HOBLIX COPTOB
CENbCKOXO3ANCTBEHHbIX PACTEHUN U XNBOTHbIX, U
TPaTAT Ha 3TO AECATKUA MUITNIMOHOB O0S1apoB B oA,
OHW K€ MOBbunnsoBanu BbiMyCck XMMUYECKUX
BeLlecTB Anga obiTa.




Kpome aTOro y4yéHble 3aHMMalTCsA MONCKOM FreHOB, KOAMPYHOLLIMX
HOBblE Mone3Hble NPU3HaKN.

[TpMeHsieMble Ha NpakTuke MeTodbl MOXHO pa3fgennTb Ha OBe
KaTeropum:

1.  MeToabl, NO3BONAKOLME BECTU 3KCMPECCUOHHOE
npounmpoBaHmne: cybcTpakunoHHasa rmbopuansaums,
9NIEKTPOHHOE cpaBHEHME EST-6MBNNOTEK, «rEHHbIE YMMbI» U TaK
nanee.

[To3nLKMoHHOE KIOHNPOBaHNE, KOTOPOE 3aKI4aeTCH B
co3gaHnnm MyTaHTOB C HapyweHnamMmm B MHTepecyrowemM Hac
NPU3HaKe Uin CBOWCTBE, C nocsieayrmnm KInoHnpoBaHnMeM
COOTBETCTBYHOLLEIO reHa Kak TakoBOrO.




«] eHOM 4eI0BEKAY

[pynna y4eHbiX, Takmx kak Mapk Agam, Kpank BeHtep un
COaBTOpbI, pa3pabaTtbiBalOT NPOEKT «[ eHOM YenoBeKkay.

Llenb 3TOro npoekra 3aknoyaeTcs B BbIACHEHUA
nocnegoBaTenbHOCTM OCHOBaHMU BO BCcex Monekynax JHK B
KrneTkax yenoseka. OgHOBpPEMEHHO AOSMKHA ObITb YCTAaHOBMNEHA
floKanusaumnsi BCeX reHoB, YTO NMOMOTro Obl BbISCHUTb NPUYUHY
MHOIMX HacneaCcTBEHHbIX 3aboneBaHn N 3TUM OTKPbITb NMYTU K
NX NeYeHuto.

MexayHapoaHoe obuiecTto B dpeBpane 1996 roga npuHANo
peLleHne o ToM, YTo Nobast nocnegoBaTeribHOCTb HYKNMOTUAOB
pasmepom 1-2 K6 gormkHa 6bITb 0bHapogoBaHa B TedeHue 24
4acoB MOCIe ee YCTaHOBIIEHMUS.




[ IpernmyIiiecTBa reHHOU UHXKEHEPUHU

1. BO3MOXHOCTb MexaHn4eckon mogmndunkalmm reHeTn4yeckoro Kkoaa
PaCTEHUN.

2. BO3MOXHOCTb YBEJTIUHNTDb B TEHETUYECKA N3MEHEHHOW npoayKUunn
cogepxaHune nore3HbiX Beects U BUTaMNHOB.

3. MoXHO cyLlecTBeHHO paclMpUTb apearnsbl Nnocesa
CenbXo3npoayKToB.

4. MOXHO CyLLIECTBEHHO YMEHbLUNTb MHTEHCUBHOCTL 0OpaboTKK
nonen nectuuMaamm 1 repouumngamu.

5. [eHeTn4YeCKN N3MEHEHHBIM NPoaYyKTam MoryT 6bITb NpuaaHbl
ne4yebHble cBOMCTBA.

6. Ega n3 reHeTn4eckn N3MEHEHHbIX PaCTEHUIN MOXET ObITb
OelleBrie N BKycHee.

7. MoguduumnpoBaHHbIie BUAbI MOMOIYT PELUNTb U HEKOTOPbIE
aKonornyeckme npoodnemsi.

8. [eHHas NHXEHEPUA NO3BOJTUT YIYHLWLNTb Ka4€CTBO XXN3HMW.




[Ipo0aeMbl TCHHOM MHXKECHEPHUU

B HacTosLee BpeMsa reHHas UHXeHepus
TEXHNYECKN HECOBEPLLEHHA, TaK Kak OHa He B
COCTOAHUN YyNpaBnATL NpoLeccoM BCTpanBaHUA
HOBOro reHa. [1oaTomMy HEBO3MOXHO NpeaBuaeTb
MECTO BCTpamBaHus U adodekTbl JoOaBNeHHOro
reHa. [laxke B TOM criydae, eCn MecTOrMnoS10KeHne
reHa OKa)xeTca BO3MOXXHbIM YCTAaHOBUTbL MOCIe ero
BCTpanBaHUS B FreHOM, UMEKLLNECH CBEAEHUS O
[NHK o4eHb HENOSHbI Anst TOro, YTodbl NpeackasaThb
pes3ynbrarhl.




DKOJIOTUYECKUE PUCKU

[loaBneHne cynepBpeguTenen.
HapyLweHne npupogHoro banaHca.
Bbixoa TpaHCreHoB 13-nog KOHTPOon4.




MenuimmHCKrEe pUCKH

[loBbILLEHHAS ariiepreHoonacHoOCTb.

Bo3mMoXXHasaA TOKCUYHOCTb U ONMACHOCTb A5
300POBbLA.

YCTONYMBOCTb K 0EUCTBUSAM aHTUONOTUKOB.

MoryT BO3HMKHYTb HOBbIE U ONAaCHbIE
BMPYCbI.




ColyalibHO- SJKOHOMUYECKHUE PUCKH

Heckonbko couuanbHO-9KOHOMUYECKUX MPUYMH,
MO KOTOPbIM TEHEeTUYECKN N3MEHEHHbIE PAaCTEHUS
CUYMTAKOTCH ONAaCHbIMMU:

OHM NpencTaBnsAaoT Yrpo3y And BbKUBaAHUSA
MWUNIMOHOB MENTKUX q0epMepOB.

OHM cocpenoTo4vaT KOHTPOSIb Had MUPOBbLIMU
NMULLEBBIMM pecypcamMn B pPyKax HeEOOSbLLON
rpynnbl No4euN.

OHM nuuwaT 3anagHbiX notpebutenen cBoboabl
BblOOpa B MpuodpeTeHnn NPoayKTOB.




llepcriekTUBBI TEHHON MHXXEHEPUU

HekoTopble 0CODEHHOCTUN HOBbIX TEXHOMOrnm 21
BEKa MOryT MPUBECTU K OONbLLUMM ONACHOCTAM, YEM
CYLLEeCTBYHOLLNE CcpeacTBa MacCOBOM0 YHUYTOXEHUA.
[Tpexnae Bcero, - 3T0 CNOCOOHOCTDL K
camopennumkauun. PaspyLiarowmm n naBUMHHO
CaMOBOCIMPOU3BOAALLMNCS OOBEKT, crieumanbHO
CO34aHHbIN NN cny4YanHo OKa3aBLUMNCA BHE
KOHTPONSA, MOXET CTaTb CPEACTBOM MaCCOBOIO
NoOpaXeHnsa BCEX NN U3DpaHHbIX.




KOHeYHO, Bbille onncaHbl BEPOATHbIE, HO He
rapaHTUpoOBaHHble BapwaHTbl Pa3BUTUS FTEHHOU
NHXEHePUN. Ycnex B 9TOM OoTpacnn HaykKu CMOXET
pagnKkanbHO MOAHATbL MPOU3BOAUTENBHOCTL Tpyaa
M CcnocobCcTBOBaTb PELUEHUIO MHOMMX
CYLLECTBYIOLLUX Npobnem, npexae Bcero, nogLemy
YPOBHS XXU3HWN Ka)X0ro YernioBeka, Ho, B TO Xe
BpPEMS, N cO30aThb HOBblE pa3pyLUMNTENbHbIE
cpefcrtea.

Cnacubo 3a eHumaHue!




