LIeHHOCTHbIe perynaTtuBbl pa3BuTuUA
ecTtecTBOo3HaHNA XX-XXI| Beka

1. [lpobnema LEHHOCTW XXU3HW:
deHoMeH «bnorexHonornm» "
«M€HHOWN UHXeHepunm».,

2.  dunnocodpcknme  OCHOBaAHUA  ITUKO-
COLManbHbIX npob6siem PA3BUTUS
reHHOWU NHXXEeHepuwu 7
6buoTexHonornu.




bunotexHonorug: CYLLHOCTb WU
NePCreKTnBbl PA3BUTUA.

«bHOTEXHOJIOTHUSA - TEXHOJIOT U
IIPOMBIIIJIEHHOI'O IIPUMEHEHUS €CTECTBEHHBIX
M HAIPaBJICHHO CO3JAHHBIX KUBBIX CUCTEM B
KaueCTBE CPEACTBA IJIA YIOBIECTBOPECHUSI
NOTPECOHOCTEH YEITOBCKAY.




bunotexHonorug: CYLLHOCTb WU
NePCreKTnBbl PA3BUTUA.

['eHHOM WH)KEHEpHEW Ha3bIBAIOT 00JIACTh MOJICKYISIPHOU
TCHETHKH, pa3padaTbIBaIOIIYIO METO/IbI
KOHCTPYHMPOBAHHUS HOBBIX (PYHKIMOHAILHO AaKTHUBHBIX
TEHETUYECKUX Mporpamm. Jlaton 3apoXIeHUs TE€HHOU
WHXEHEPUU NPUHATO cuuTarb 1972 rox, Korma rpymma
y4eHbIX IoJ pykoBoacTBoM bepra (CIIIA) co3mana
neppyro  pekomOmHanTHyt0o Moisiekyny JIHK. Omna
coctosisia U3 ¢parmenta JJHK, B3sTOro y 00€3bSHBETO
Bupyca OB40 u 6akteprodara (Bupyca OakTepun).




bunotexHonorus: CYLWWHOCTb U
NePCNeKTUBbI PA3BUTUA.

KauecTrBeHHble 0CO6eHHOCTU buoTexHonormm
no CpaBHEHUIO C APpYyrMmMu BUAAMM
TexXHOJIONrMM.

o 1. TeXHUKOo-TexHoNormyeckme npmnemsbl —
pe3ynbTaT nHTerpaumm 6monormm ¢ GU3NKou,
XnMmen, KnbepHeTuKomn n ApyrumMmm Haykamu.

o 2. B dopme buoTexHONOrMM 3a4a€TCSA OpUEHTALMS
Ha pa3BUTUE HOBOIO TEXHOJ/IOMMYEeCcKoro crnocoba

Npon3BOACTBA.

o 3. Pe3ynbTaTOM KOHCTPYUPOBaHUA SABJISETCH
camMoaocCTaTo4yHas, caMmoperynupyloLwas cucrtema
(bnonornyeckass U UCKYCCTBEHHas
OAHOBPEMEHHO).




Tanbl co3gaHnss pekoMoOMHaHTHbIX [HK

BaxxHyI0 poJib B TCHHOU

O

HMHIKCHCPHUH UI'PAIOT:

MCTO/L
CCKBHUHHUPOBAHMI,

co3aaHue (hepMEHTOB
CIIELHATU3UPOBAHHO
«paszpe3aronux» u
«CIIUBAIOIINX )
MmoJiekysl JIHK.



JT1anbl co3gaHnAa pekoMomnHaHTHbIX [HK

1. TouHo ompenenutsb
I'PaHUILIbI
«IOHOPCKOTO T'€HAa

2. BeIpe3ars red unu

KOIIMPOBATh HYKHBIN
yuyacTok JIHK



JT1anbl co3gaHnAa pekoMonHaHTHbIX HK

3.BcTpouTh reH B APYTYIO MOJIEKYITY
JIHK ¢ ncnonp3oBaHuemM
IPUPOAHBIX IEPEHOCYUKOB
T€HETUYECKON MH(pOpMALIUU —
BUPYCOB U TJIA3MHU]I.

4. BHeapuUTb pEeKOMOUHAHTHYIO
AHK B KneTKky-MuLleHsb.




CosgaHune pekomMomHaHTHbIX JHK

5. BblABUTb TPaHCreHHble
KNeTKU, oTAENINTb UX OT
HEN3MEHEHHDbIX.

6. 3acTaBUTb BHEAPEHHbIW
reH 4encTBoBaThb B
KNeTKe-MULLEHMW.



Nuwesas ,
NPomMbIwnennocTs, o

|



Cdepbl Cnonb3oBaHUA ODUOTEXHOMNOMMM:

O s O0OpHOBI C
3arpsI3HEHUSIMU
OKPY’KaroILIEn Cpeapl;

O A CO3/1aHUA HOBBIX
MCTOYHUKOB SHEPTUU;



Cdepbl UCnonb3oBaHUA ODUOTEXHOMNOMNM:

B ceabpckoM xo3s1MiCcTBE:

JUISL 3AIUATHI PACTEHUM OT
BpeAUTEIICH U OOJIC3HEH;

TUTA IIPOM3BOJICTBA
KOPMOBBIX JJ00ABOK;



Co3naHune reHeTun4YecKu-
moandonumpoBaHHbix pacteHun (I MP)

Knaccumuyeckas cenekuus:

O

OnunpaeTcs Ha ecTecTBeHHoe
pa3Hoobpa3sne opraHn3mMoB;

Pe3ynbTaT AOCTUraeTCd B
TeuyeHne npoao/HKNTENTbHOIO
BpeMeHun 3a c4yeT oTbopa
dopmM B Uepene NOKOJSIEHUN;

Bo3HukatwLwme popMbl
npoxoasT otbop npu
B3aMMO4eNCTBUN C APYrNMU
BUOAMU;

Co3aaHHble 06beKThI
NpOMN3BOAATCSH B
KoNimyecTBax, onpeaensieMbix
4ye/I0BEKOM U 3aBUCSLLUX OT
NPUPOAHBLIX YCTOBUN.

NeHHana MHXXeHepwusA:

O

OnupaeTca Ha orpaHn4yeHHoe
YMUCJI0 OPraHU3MOB;

Pe3ynbTaT AOCTUraeTCqa B
Te4YyeHne KOPOTKOro BpeMeHu
6e3 otbopa dhopwm;

Cozpatowmecsa popmbl He
npoxoaaT oTbop Ha
BO3MOXHble B3aMMO4enCcTBnd
C ApyrMMuy BMAaMu,

HeaCHbl BO3MOXHble
HanpaBJ/IEHUS 3BOJIIOUNN;

Co3aaHHble 06beKTbl
NpPOM3BOAATCH B
NPOMbILWEHHbIX MacwTabax.



[ eHeTn4yeckn-moandpunympoBaHHbIE
pacteHua (MP)

MupoBou pblHOK 'MP

KaHapa KYKYPY32 Eppona
panc xnon4yat HHUK
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[ eHeTn4yeckn-moandpunympoBaHHbIE
NpPoaOYyKThl

P®: 3anncb Ha MapKUpoBKe
«MMeeT reHeTn4YecKHu
MOANMDULMPOBAHHbIE
KOMMOHEHTbI» NMPOnU3BOAUTCS,
ecnn Wux Aong B NMpoayKTe
cocTtaBngeT 5% Beca npoaykKTa.

EBponenckne cTtpaHbl: 3anncb Ha
MapKUPOBKE «UMeeT
reHeTUYeCKH
MOANMDULMPOBAHHbIE
KOMMOHEHTbLI» NMPpON3BOAUTCH,
€C/In OHU coCcTaBNAlT 5% oT
BeCa KOMMOHEHTAa, B COCTaB
KOTOporo exoaut I'M npoaykKT.



Cdepbl ncnonb3oBaHUs BUOTEXHONOMNM:

B ceabcKkoOM xo039CTBE:

O CO3JaHUE FT€HETUUYECCKUM MOAU(DUIIMPOBAHHBIX
"KUBOTHBIX C LIEJIBIO MMOJIYYEHUSI BOCTPEOOBAHHBIX
CBOMCTB;

B numeBod NPOMBIIIJIEHHOCTH:

O nJds OPOU3BOACTBA I[CHHBIX OHMOJIOTMYECKH AaKTHUBHBIX
BCIIICCTB;

O s OPOU3BOACTBA MUIIEBBIX JOOABOK;



Cdepbl UCnonb3oBaHUA ODUOTEXHOMNOMNM:

B

IMPOMBIIIJIEHHOCTH
(DpOU3BOACTBO  OMOXKHPOB,
Macell, COBPEMEHHbBIX BHJIOB
TOIUIMBA,  OMOIIOJMMEPOB,
TOHKOE€  JINTbE, JOOBIYA
IIOJIE3HBIX UCKOIMAEMBIX );

TeXHHUKE: CO3/Iar0TCS
b y30psI IS
aKyCTHYECKHUX CUCTEM,

OMOCEHCOpPHI Ha  OCHOBE
MaKpOMOJICKYJI U Ap.;



Cdepbl Cnonb3oBaHUA ODUOTEXHOMNOMMM:

B meauumne

*JIUISI U3YUYCHUS
MOJIEKYJISIPHBIX
MEXAHU3MOB
HOPMAJIbHBIX U
MaTOJIOTUYECUX
IIPOLECCOB;

17151 MONYYEHUS
neKapcTB U
BAaKLWH,
ANArHOCTUYECKUX
N neyebHbIX
npenapaTos,
HOBbIX CPe/CTB

e aYS B FaYHEV Fa Bl




[Tpobnembl NPUMEHEHUSA HOBbIX
HaY4YHbIX TEXHOMOIMIA

MaccoBoe npoayupoOBaHue
CBOMCTBEHHBIX OPraHU3MY
OMOJOTMYECKU aKTHBHBIX
BEIIESCTB C CUJIbHBIM
(bU3HOJIOTUYECKUM
BO3/IEICTBUEM MOXKET BECTU
K BOSHUKHOBEHHUIO
ATPOTCHHBIX 3a00JICBAHUM.




Cdepbl ncnonb3oBaHUs BUOTEXHONOMNM:
MeauuuHa

OcHOBHble NpobnemMbl, pa3paboTKOM KOTOPbIX 3aHSATO

O

ceryac Hay4yHoe coobLecTBO nepeaoBbiX CTpaH,
TaKOBblI:

JlocTaBKa reHoB K KJ1eTKaM-MULLUEeHAM OpraHun3ma.
JlocTaBKka HYK/NENHOBbIX KUCNOT BHYTPb K/ETOK.

BnoknpoBka Unun paspylieHne BpeaHoro reHa,
nnb6o 6noknposBka npoayumnpyemomn nm PHK c
noMmowbto aHTucMbicnoBsbiX AHK nnn PHK.

BBeaeHne HoOBOro akTMBHOIMO reHa unm
DEryNsaTOpPa akKTMBHOCTU FEHOB.

BBeneHune reHoB UM X KOMMIEKCOB,
6J'IOKVI|DYI-OLLI,VIX KJ1IETOYHOE AeNTeHNE Un
BbI3bIBAOWNX CMEPTb KJIETOK.



MoJiekyJasspHass MeIUIIMHA

I'ennas repanus

\ S
[locTaBka re& KNeTKy JKCrpeccus rexHa, Lkmoqaromaﬂ CeK!eu,vm

TKaHW-MULLEHN NpoLEeCcChl TPAHCKPUMNLNK, NpoaykKTa
C NOMOLLIbIO BEKTOPA TpaHCNAUUK reHa

N MOCTTPAHCIALMOHHON

mMoaudukaumm



Cdepbl UCnonb3oBaHUA ODUOTEXHOMNOMNM:

O JJIs1 U3MCHCHUS
KJIMMaTHU4Y€CKUX
IIOKa3aTeleH;

O B JECOTEXHHUUYECKOU
IIPOMBIIIJIEHHOCTH.



[lpakTuKa KNnoHMpoOBaHUA

KnonupoBanue — decriosoe
BOCITPOU3BEJICHUE OCOOEH,
KOTJ1a HOBBIM OpTraHU3M
ABJISIETCS PE3YJIBTATOM
KJICTOYHOTO JICJICHHUS,
COITPOBOKIAIOIIETOCS
TOYHBIM KOITMPOBAHUEM
JIHK; Bce ocoOu kjoHa, 3a
HUCKJIFOYEHUEM MYTAHTOB,
OylyT FTeHETUYECKH
UJICHTUYHBI.




OCcoDEeHHOCTU DNOTEXHONOMMN

buorexHomoruss coeguHsAET cepy HAydHOH U
IIPOMBIIIIEHHOU JE€ATEIIbHOCTH.

IlosiBaeHHMEe OMOTEXHOJIOTUU CYIIECTBEHHO M3MEHSET
o0pa3 OMOJIOruu Kak HayK, B OHOJIOTHIO IIPOHUKAET
METOJI KOHCTPYHUPOBaHMSI OOBEKTA.

Pesynbrarom KOHCTPYUPOBAHUS ABJISICTCS
CaMOJIOCTAaTOYHAsA, CAMOPErYIUPYIOIAsACI CUCTEMA
OnooruuecKas 1 HCKyCCTBEHHAs! OJJHOBPEMEHHO.



[Tpobnembl NPUMEHEHUSA HOBbIX
HaY4YHbIX TEXHOMOIMIA

[Tpw MaHUNYyNaAUnax C
HacneaCTBEHHbIMMU KOAAMU MpU KX
NPOMbILLJIEHHOM NPUMEHEHUN
MMeeTCa TPOWMHOEe orpaHuyeHume: co
CTOPOHHBI XXU3HU B LLesioM,
3BOOLUNK, YenoBeka.

[eHHaa  MHXeHepuda KakK OCHOBa
buoTexHo0rMm HapyLwaeT OCHOBHOM
NPUHLUMM  3BONKOUMM -  TMPUHUUM
BO3HUKHOBEHUS N Pa3BUTUA XU3HWU
BO BCeN ee LLe/IOCTHOCTMU.




OCcoDEeHHOCTU DNOTEXHONOMMN

buorexnonoruss kak  (axkTop
KyJIbTYphl CIIEHU(UYHA B TOM,
4TO OBJIQJICBasi €K, YEJIOBEK
HAYWHAET BBICTYIIaTh B
Kau€CTBE TBOPIA PEATLHOCTH.

3aBOCBaHUE MOPUPOABI JOCTUTACT
HAUBBICIIEN TOYKU — CO3JaHUE
YIIYUYIIEHHOU
OMOJIOTMYECKOM peaIbHOCTH.



[Tpobnembl NPUMEHEHUSA HOBbIX
HaY4YHbIX TEXHOMOIMIA

ManunyaupoBaHue ¢
MOJIEKYJIAPHOMN YaCThIO
KUBOT'O HA YPOBHE
L[EJIOCTHOCTH TIPUBOIUT
K pe3yabraram,
OTJIMYAKOIIAMCS OT
0K AEMBIX.



[Ipo0aeMbl IPUMEHEHHUS HOBBIX
HAyYHBIX TEXHOJOIUH

YenoBeueCTBO MOTYYUIIO
BO3MOXHOCTb OKa3bIBaTh
BIIMSIHHAE HA MPOILIECCHI,
OTIPEAEIISIIOIINE CYTh U
CBOMCTBA KUBOW MAaTEPUU,
B TOM YMCJIE
OMOJIOTHYECKYIO0 TIPUPOTY
YeJIOBEKA.




[IpoGaemMbl IPUMEHEHHUS HOBBIX
HAYYHBIX TEXHOJIOTHUU

C pa3BUTHEM HAy4HO-
IIPAKTUYECKOM 0a3bl
COBPEMEHHOM I'€HETUKHU
BO3HHUKAET BCE OOJIBIIIE
TPYAHOPA3PEIIUMbIX
MOPaJIbHO-3THYECKHUX
poOsIeMm.




[Tpobnembl bobe3onacHOCTH
rocygapcTBa

I.  BbICOKUW HAY4YHbIN N TEXHUYECKUW
ypoBeHb PYyHAAMEHTabHbIX
buosiormyecknx nccnenoBaHmMn B CTpaHe;

2.  JKOHOMMYecKoe pa3BuTne Ha base
«BbICOKMX>» FeHHbIX BUOTEXHOMOINU B
CefibCKOM X034UCTBe, MeANLMHCKOUN U
NULEBON MPOMBbILWJIEHHOCTU, TEXHUKE;

3. obecneyeHne bnoniornyecku
BO30OHOBISEMbIMN NCTOYHUKAMMU
SHEpPruu;

4. BO3MOXHOCTM NMPOTUBOAENCTBUS
61OSIOrM4YEeCcKoMy OpYyXKHulto.




