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BUNOTEXHONIOINA — AUCUUNNKHA, U3yYaloLlas BO3MOXHOCTH
MCNONb30BaHUSA XXUBbIX OPraHU3MoOB, UX CUCTEM UNN NPOAYKTOB UX
XU3HeAeATeNbHOCTU ANS peLleHnsa TEXHONMOrM4eckmnx sagayd, a Takke
BO3MOXHOCTU CO34aHUSA XXKUBbIX OPraHu3moB C HeobxoanMbIMU
CBOMCTBaMM MEeTO40M FreHHOWN UHXXeHepuu.

BoamoxHocTH buotex nuKn dnarogaps Tomy,
4YTO ee MeToAbl BbirogHee 0bbI4HbIX: OHWU UCMOMb3YHTCA MpU
onNTMManbHbIX YCAOBUAX (TEemMmnepa De u gaBneHuun), bonee
npou3BoAuTeNbHbI, SKOMOFMYECKU YUCTLI U He TPeOYIOT XUMUYECKNX




BnepBbie TepMuH <O0MOTEXHOJIO0T U
NPUMEHUJI BeHrepckuil mHakenep Kapa Ipeku
B 1917 rony.
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buorexHo/J0ruer 4acTo Ha3bIBAIOT IPUMEHECHUE
reHHOU MHkeHepuu B 20-21 Bekax, HO TEpMUH
OTHOCHUTCH U K 00J1ee HIMPOKOMY KOMILJIEKCY
npoueccoB MoaupuKaAUU OMOJOrHYECKUX
OPraHU3MoB /Jisl 00ecreYeHusi NoTpedHocTen
ye/ioBeKa, HAUYMHAsSA ¢ MOAN(PHUKAINY PACTEHHI H
00MAIIIHEHHbIX mu@M UCKYCTBEHHOI0
oTOopa u rudpuau3anuu. C HOMOIbIO COBPEMEHHBIX
MeTOA0B TPAAUIMOHHE ﬂornqecmae

— I[pOI/I3B0 CTBA IOJIV" OCTb YJIAVYIIUTD

KavyeCTBO IMUHIEBE YBEJINYUTD

MPOAYKTHBHOCT

TETITRIRINNY



bHOTEXHOJIOIHMSI OCHOBAHA HA FeHeTHKe, MOJIEKYJIAPHO O0M0J10T AN,
OMOXUMHHU, IMOPHOJIOTUH U KJIETOYHOMU OMOJIOT MM, A TAKIKE

NPUKJIATHBIX JUCHUIIIAHAX — XHMUYECKOM U HHPOPMALIUOHHOU
TEXHOJIOTMAX M POOOTOTEXHUKE.
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Oovekmamu OuomexHo102un CAYKAT MHOTOUMCJICHHbIE
NPeACTABUTEH IPYII KMBbIX OPraHU3MOB — MHUKPOOPTaHU3MbI
(BUpYCHI, DaKTEepUM, NPOTUCTHI, APOXKKH U AP.}, paCTeHUs,
"KUBOTHBIE, 4 TAK/Ke U30JIMPOBAHHBIE U3 HUX KJIETKH U
CyOKJIeTOUHBbIE CTPYKTYPbI (Opraneiibl). buorexnosorus
0asupyercsi HA NPOTEKAOIINX B JKUBBIX crcTeMax (pu3nosi0ro-
OMOXMMHMYECKHX NpoHeccax, B pe3yjibrare KOToOpbIX
OCYIIECTBJISIIOTCS Bbl/IeJIEHIE JHEPTHM, CHHTE3 U pacilenieHue
NPOAYKTOB MeTa00/11u3Ma, (OE |
CTPYKTYPHBIX KOMIIOHEHTOB KJI€’

)
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OtaeabHble OMOTEXHOJAOTHIECKHE
NMpoIecChl, HCN0Jb3yeMbI€ B HOBCEAHEBHOU
’KH3HelesITeJJbHOCTH Ye/10BeKa, H3BECTHBI ¢ APeBHUX
BpeMén. K HuUM, HanmpuMep, OTE 'CHA XJIe0oneyeHne,

BHHO/IeJIMe, MPUTOTOBJIEHNE } YHBIX MPOIYKTOB.
Tem He MeHnee, 0MOTOT Y€ )THUX

- nponeccoB Oblj1a BHISICH




B 1814 roay akagemuxom K.C. Kupxro¢ 051710 0TKpPBITO
sIBJICHUE OMOJIOTMYEeCKOr0 KaTaju3a, 1 UM ObLj1a
HPEeANPUHATA NONbITKA OMOKATAJIUTHYECKUM MYTEM
[OJIYYUTH Caxap U3 JOCTYIIHOTO 0T€Y€CTBEHHOI0 ChIPh
(1o cepenqunbl XIX Beka caxap [0J1y42.I1 TOILKO M3
caxapHoro TpOCTHI/IKa) =




A B 1891 roay B CIIIA simoHcKkuii OMOXUMUK
3. TakamMuHe MoJIyYnJ1 HepBbIA NATEHT HA
UCNOJIb30BaHKE (DePMEHTHBIX NPENnaparosB B
NPOMbINIJICHHBIX HEJAAX. Y YEHbIA NP eAI0KNII
IPUMEHUTH ANACTA3y IJIA 0CaXapuBaHus
pacTuTeJbHBIX OTX0A0B. T2 ] , YKe
B HayaJie XX BeKa HabJl

pa3sBuTHE OPOAUIHLHON

MHUKPOOHO0JI0rNY
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B 1916—1917 ropax pycckuu 0MOXUMHK
A. M. KojieHeB nbiTajicss pazpadorarb
CI0Cc00, KOTOPbIH M03BOJIMJI ObI
yHnpaBJATh AelicTBHEM (DEPMEHTOB B

NPUPOIHOM ChIpbe HPH HPON3BOACTBE
Tadaka. Onpenenennb%

pa3BuTHe NPaKTHIE€CKOM OMOXUMUYL
HanazmeﬁmT aKazaey

PYW/\NVE A&




A.H. bax 1 ero yueHuKu

pa3padtoTau MHOKECTBO PEKOMEH AU 0 YJIYYIICHUIO
TEXHOJIOTMH 00pad0TKH CaMOro pa3jin4Horo
OMOXMMHUYECKOT0 ChIPbi, COBEPIICHCTBOBAHUIO
TEeXHOJIOTMI XJIe0oneueHus, NMBOBAPEHNA, BUHOAEIUS,
MPOM3BO/JCTBA Yas U TA0AKa, a TaKKe PEKOMEHIAuH 10
NMOBbILICHUIO YPOXKAS KYJbTYPHBIX PACTEHUU IIYTEM
ynpaBJeHHUs NPOTEKAMUMI B HUX OMOXUMUYECKUMHU
npoueccamu. Bee 3T ncese0BaHusd, a TaK:ke Nporpecc
XUMHYECKOH 1 MUKPOOHOJOrNYECKOM MPOMBIILJIEHHOCTH
H CO3/1aHHe HOBBIX MPOMBIIIIIEHHBIX OHOXHMHY€CKHUX
MPOU3BOJACTB CTATH [VIABHBIMU HPEAIOoCH

BO3HUKHOBCHUS COBPEMEHHO¥ ~_;j
NPON3BOICTBEHHOM OTHOMIE i Q HOTEXHOJIOTHH B
npoiecce e€ (popMupoOBal POOHOJIOrHYeCKas
MPOMbIIIJICHHOCTh.




IlepBbIY AHTHOMOTHK — HNEHUIMJJINH — ObLI
BbIeeH B 1940 roay. Beaen 3a mneHMIIMIIMHOM
ObLIIM OTKPBITHI U APyrue aHTHOMOTHKH (3TA
padoTa npoaoJKaercsi 4 noHbiHe). C OTKPbLITHEM
AHTUOMOTHUKOB CPa3y ke HOSABUIUCH HOBbIC
3a/1a4M: HAJIAKUBaHUE MMPOM3BOACTBA
JIEKAPCTBEHHBIX Bemecwyunpy(mmx
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Mo0KHO BBIJACJIUTD CJACAYIONINE OCHOBHBIE 3TAIIbI PA3BUTH!
OMOTEXHOJIOTUM:
1) PazBurue sMnupu4eckomn
TEXHOJIOTUM - HEOCOZHAHHOE NMPUMeEHEHHEe
MHUKPOOHOJIOrHYECKUX MPOIIECCOoB (XJaedoneueHue,

BHHO/Ie/HMe) npuMepHO ¢ VI ThICcHY JIeT 10 Halleu
3pbl.

2) 3apoxkaenue (pyHaaMeHTAALHBIX 0MOJOrHIECKUX
Hayk B XV-XVIII Beke.

3) IlepBble BHEAPEHUS = |
HAYYHbIX naHme B MUKPOOI CKO€ MPOU3BOICTBO B
KOHLIE XIX-Haq XX B¢ EBOJTIOIMOHHBIX
npeodpa3zoBaHuii B MUK i

: npOMblmJIeHHOCT

4y Co31aHnue HAY4HR IMYECKH |
MPEANOCHITO K BOS RIS OB} eMemmn
OMOTEXHOJIOrUM B NEPBOM HoJoBuHEe XX BeKa (OTKpbITHE

CTPYKTYPbI 0€JIKOB, HpMBprCOB B M3YYECHUH
reHeTUKHU KJIETOYHbIX OPraHu3MoOB).




5) Bo3HUKHOBEeHHE COOCTBEHHO OMOTEXHOJIOI'MHM KaK HOBOM
HAYYHO-TEXHUYECKOU oTpacu (cepeanHa XX Beka),
CBSI3AHHOE ¢ MAaCCOBBIM pPeHTa0eIbHBIM IPOU3BOICTBOM
NpenaparoB; OpraHu3anust KPYnHOTOHHAXKHBIX
NPOU3BOJACTB MO MOJYUYEHHIO 0eJIKa HA YIJIEBOAOPOAAX.

6) IlosiBiieHue HOBeMIIIEH OMOTEXHOJOIMH, CBSI3AHHOE C
NPUMCHEHHEM B NIPAKTHKE FEHHOU U KJICTOYHOU
UHKEHEePHUH, MHKeHEPHOU SH3UMOJIO0TMH, HNMMYHHOMN
OMOTEXHOJIOTHU. MUKPOOHOJIOTHYECKOe POU3BOACTBO —
HPOU3BOACTBO 0Y€Hb BBICOKOM KYJILTYPbI. TexHo/10rus
ero oueHb CJI0KHA U cHeHu(puIHA, 00CTy:KMBaHUE
anmnaparypsl Tpedyer oBJAAJACHNUs CHENUaIbHBIMH
HaBbIKaMHu. B HacTos11IEE BP! IOMOII b0
MHUKPOOUOJIOTr HYECKOTO | M3BOASIT
AHTHOMOTUKH, PepMEHTH CJIOTHI,
MOJYNPOAYKTHI AJI5 Ak ‘
pa3zHo00dpa3HbIX BEUIECTB, (hepoMOHbI (BellIeCTBa, C
MOMOHILI0 KOTOPHIX MOKHO VI
HACEKOMBIX), OpraHUYeCKIie KICI0ThI, KOPMOBbIE 0e/JIKH U
apyrue. TexHo/orust HPOU3BOACTBA ITUX BEIIECTB XOPOIIIO
orpadoTaHa, moJy4eHne HX MUKPOOHOJIOrHIeCKUM MYTEM
IKOHOMUYECKHU BBITOTHO.




I naenvimu HanpaejienHuiamu OUOMEXHOJI02UU AGJIAIOMCS:

1) npou3BOACTBO ¢ MOMOIIBIO MUKPOOPIraHU3MOB
KYJbTUBHPYEMbIX JYKA-PHOTHYECKHUX KJICTOK OHOJIOTHUYECKH
AKTHBHBIX coeqMHeHul ((hepMEHTOB, BATAMUHOB, TOPMOHAJIbHbIX
penaparon), JeKApCTBEHHBIX HPENaparoB (AHTHOMOTHKOB,
BAKIHUH, CbIBOPOTOK, BLICOKOCHEHM(PUIHBIX AHTUTEJ U JIP.), A
TaKKe 0eJIKOB, aIMUHOKHCJIOT, HCHO/Ib3YeMbIX B Ka4eCTBe KOPMOBBIX
100aBOK;

2) npuMeHeHue Guosoruueci ‘ :u opbﬁm C 3arpsi3HeHHEM
OKpY:KalouieH cpensl (0moJ ICTKA CTOYHBIX BOJ,
3arpﬂ3HeHH A TTIOYBLI U T. bl paCTeHI/m oT

- BpeauTte/ieid U 0oJ1e3Heil

3) co31aHNe HOBBIX HOJI€3HBIX HITAMMOB MUKPOOPIAHM3MOB, COPTOB
paCTeHI/Ii/i, HOpOIl KHUBOTHBIX U T. I1. )




JAauM M METO/1bl DHOTEXHONOMM

3anayeil ceJIeKIIMOHEPOB B Hallle BpeMsi CTAJI0 pelleHne npoodJieMbl
CO3/1aHUA HOBBIX ()OPM pacTeHN, KUBOTHHIX 1 MUKPOOPTraHU3MOB,
XOPOIO NPUCIOCOO0IEHHBIX K HHAYCTPUAJIbHBIM CIIOCO0aM
MPOU3BOACTBA, YCTONYHNBO HEPEHOCAIINX HEOIaronpusaiTHbIC
ycJa0BUs, IPPEKTHBHO HCIHOIH3) :
0COOCHHO BAKHO, O3B0 -=~,. OMO0JIOrHYeCKH YUCTYIO
NPOAYKIHUIO 0€3 4P e3MEPHOFO : f OKPY/KaKoIeu Cpeabl.
1lpuHuunNuaaIbLHO HOBBIMH €IIeHHIO 3TOM
‘(pyHAAMEHTAJIbHOI HPo0 CI0JIb30BAHUE B

IRy




TpaduyuoHHble buomexHoJsio2uU,
cyujecmeyroujue yxxe mbicsi4u jgem,
ucnosib3yrom cyujecmeayrouwjue e npupoode
MUKPOOpP2aHU3MBbl...

— JIJISl IPOU3BOACTBA NMPOAYKTOB NUTAHUSA (XJ1e0oneueHmne, mMpou3BoaACTBO
MOJIOYHOKHCJIBIX HPOAYKTOB); =

— /IS IPOU3BOJICTBA AJIKOT0JIbHBIX HAIIMTKOB (IIMBOBAPEHHE, BUHOIEIHE);

— JJIS1 IPOM3BOACTBA NPOM LIIJIEHHBIX TOBAPOR (KokeBEeHHOE, TEKCTHJIHLHOE

NPOU3BOACTBO); = ==
— JIJIs1 IOBbILIEHUSI T1J1010PO0/1HS] 30BAHME OPTraHUYECKHUX H

3eJIeHbIX yI100pe€

TpaauunoHHbIe GHOTEXH OCHOBAHMU IMIIMPUYECKOTO
OTIBITA MHOTHX NMOKOJICHHii . A3YIOTCSI KOHCEPBATH3MOM U
CPABHHTEILHO HH3KO# 3¢
Teuenne XIX—XX CTO.IETHII HA OCHOBE Tp? OHHBIX OMOTEXHOJI0T i

HavYaJu (])OpanOBa >CH TeX] MU 00.J1e¢ Bbl._,lfcoro YPOBHS: TEXHOJIOTMH
MOBLIIIEHHA TJIOA0POANS MOYB, TEXHOJIOT MU anﬂbrnquKoﬁ OYHUCTKHU
CTOYHBIX BO/I, TEXHOJIOTUM NPOU3BOACTBA OMOTOILINBA.



eHHasa uHXeHepua

(paspen 6MoTexHONOrnn, CBA3aHHbIN C LiefieHanpaBieHHbIM
KOHCTPyMpOBaHMEM HOBbIX, HE CYLLEeCTBYHOLMX B Npupoae,
coyeTaHMM reHOB, BHEeAPEHHbIX B XXUBble KNeTKU, CNOCOOHbIe
CUHTE3UpoBaTb onpeaerieHHbIN NPOAYKT)

Kneto4yHasa nHxxeHepus
(MeTOoA KOHCTPYUPOBAHUSA KIETOK HOBOroO TUNa)

Buonornyeckas nHxeHepus
(MeTOAbI UCNOMIL30BAHUA MUKPOOPraHU3MOB B KayecTBe
OUopeaKkTopoB ANS NONyYeHUS NPOMbILLNIEHHON NPOAYKLUN)




CKOHCTPYMPOBAHHbIE  TCHHBIMM  HMHKEHEPAMHM  COYETAHUA  T'CHOB
(YHKIMOHUPYHOT B KJ/ETKe-PeUMIIUEHTe U CHHTE3UPYHOT HE0O0XO0AMMbIi
0esiok. OcoOblil NMPAKTUHYECKUN HHTEpPeC MPEACTABJASACT BBEACHHE B I'C€HOM
JKUBOTHBIX M PACTEHUH PAa3JUYHBIX TE€HHbIX KOHCTPYKUHMH: KaK
CHUHTE3MPOBAHHBIX, TAK U I'€HOB JPYIrUX KUBOTHBIX, PACTCHUI M YeJI0BEKA.
Takue pacTeHus1 M KUBOTHbIC HA3BIBAOTCH INCHETHYECKH M3MECHECHHBIMH, 2
MPOAYKTHI UX MEePEePadOTKH — TPAHCTEHHBIMHU NMPOAYKTAMMU.

ot S LT $ .
TpaHcreHHas KYKypy3a
nobaBnsieTcsi B KOHOAUTEPCKUE U
xne6oobynoyHble nspenus,
Oe3ankoronbHbie HANUTKY;

Ucnonb3ysa OOCTUXKEeHUA reHHom
VMHXeHepuu, yuyeHble Hayu4unuchb
nepecaxmBaTb reHbl U3 OOHUX KIETOK B
apyrve. A Tak Kak Ana  3Toro
MUCMOJIb3yKTCA NONOBbLIe KMEeTKU XUBbIX
OpraHusMoB, reHbl BbICTpauMBaKTCA B
HacrneacTBEeHHbIN annapar HOBOro
XO35IMHa

padMHUpPOBaHHLIX Macen, MaprapuHoB, XWPOB
ONs BbINeYyku, COyCOB Ans canaToB, MallOHe30B,
MaKapoHHbIX  U34enuK, BapeHbiX  Konb6ac,
KOHOAUTEPCKUX u3fenun, 6enkoBbiXx 6Moao6aBoK,
KOPMOB A1l )KUBOTHbIX U Aaxe AeTCKOro NUTaHus




KyjabTypa KJI€TOK IMO03BOJISIET COXPAHATHL HX KM3HECHOCOOHOCTHL BHE
OPraHu3Ma B MCKYCCTBEHHO CO3MAHHbIX YCJIOBHUAX KUAKOM UJIU IJIOTHOH
NUTATEJbHOU cpeabl. Takue KIOHBI HCHOJB3YHT B KayecTBe
CBOeOoOpa3HbIX (PadpuUK I NPOU3BOACTBA OHMOJOIMYECKHM AKTHBHBIX

BelleCTB, HAIPUMepP TOPMOHA JPUTPONOITHHA, CTUMYJIMPYIOUIETO
o0pa3oBaHHe KPACHBIX KPOBSIHBIX TeJIell.
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OMGpPUOHaNLHBIE CTROMNOBLIE P _ koMnaHus  Novartis pasBOAWT  CBUHEA  Ans
OBeuka D,OJ'I.I'IM — nepBoe B Mmupe reHeTuuyeckas WHcgopMauusi, 3aKnoYeHHas B WX VICTIOMb30BAHNA WX OPTaHoB B HEMOBEHECKOM
6 COCTOSHIM NOKOS. OH TpaHcnnantaumu.  Llenbiit  psg 3anagHbix
KITOHNpoBaHHOE XXUBOTHOE AAPaXx, HaxoasATCsA Kak bI6B : KOMMNaHui 03a6oyeHbl NPOGHNEeMOil BbipaLLMBaHNS
MoryTt NPUHATb noobyto nporpamMmmy " cneumanbHbIX TPaHCreHHbIX KUBOTHbIX,

npeBpaTUTbCA B OAUH M3 150 BO3MOXHbIX TUNOB CMOCcOBHbIX MOMMMO MOJIOKa, MsICa 1 OpraHoB Afs
TpaHcnnaHTauum "npoussoanTb" ewe n




ITOT pas3aes OMOTEXHOJOrMHM O0CO0eHHO BaxeH M Poccuu, KUBYIIEHd, K
CO’KAJIEHHI0O, B OCHOBHOM 3a cYeT NpoJaku pecypcoB. CpeaHsia oTaaya
HePTAHBIX MeCTOpOXIAeHMH Yy Hac He mnpeBbimaer 50%. Komnanus
«TarHedTh», MCHOJAB3YSE HOBYK) YHHKAJIbHY) MHKPOOHMOJOTHYECKYIO
TEXXHOJIOTHI0 PEryJMpPOBAHNA MUKPO(IOPHI HEPTAHBIX MJIACTOB, MOJYUYHJIA
JOMOJTHUTEJIbHO OKO0JI0 TNMOJYMHUJ/UIMOHA TOHH He(TH Ha MeCTOPOXKIAEHHMH

bamkupuu.

Ha cHuMKe - OuopeakTop Ha
HedTenepepabaTbiBaloLEeM
npeanpuaTum B UHOOHe3nm




Henonb30BaHME MUAK[OONTAHK3NOE ANd NOBbILIGHNA NN0A0NOANA NOYB

MuKpoOOpraHu3Mbl U31AaBHA MCIIOJb3YIOTCS NIPH
MPOU3BOJACTBE OPraHNYeCKUX YI00peHU (KOMIIOCTOB) IIyTeM
nepepadoTku OMoJornYecKux orxoaoB. Ocodyro rpynny
COCTABJAIOT a30T(PUKCUPYIOHIHE MUKPOOPTraHU3MBbI:
CBOOOAHOKUBYIIIME U cuMOuoTHYeckue. Hanpumep,
KYJIbTYPbl CHMOHOTHYECKHX OaKTepuu pona Pusoouym B

BM/I€O0aKmepuanbHovlx y0oo) TparuHa

1 pu3oTopduHa) BHOCATCS B MOYBY IPH noceBe 6000BbIX
pacTreHuil (JIIOHepHBI, k a) B naabnenmem
OaKTepHH B COCTaBE KIY0E CHEYHUBAIOT GUKCALUIO

aTMocc])epnoro A30TAa U ¢ € B mMo4Be.
CKOHCTPYMPOBAaHHD OOPIraHU3MOB
HEKOHKYPEHTOC e-‘—::;-‘* HI0 K CBOUM <«(IMKHM»
'b B HICKYCCTBEHHbIX




bHONOIMUECKas 0UMCTHA CTOUHBIX BOA

C nauyasia XX B. MUKPOOPraHM3MbI B COYETAHNM C XUMHYECKMMH METOAAMU
UCIOJIB3YHOTCH ISl OU002UYUEeCKOU O4UCMKU CHIOYHBIX 600. UHTEHCUBHYIO
OYMCTKY NIPOU3BOASAT B 0COOBIX EMKOCTSIX: A9POTEHKAX, METAHTECHKAX.
Pazauuaror aBe TEXHOJOTUM MUHEPAJIU3aAlNM (0YUMCTKH BOJ OT OPraHUu4YeCKuX
3arpsi3HUTeJIeH): a3poOHYI0 1 aHa3pobHyIo. Ilpu aspodHo MuHepaan3anuu

B 23POTEHKAX MCHOJIb3YeTCH AKMUGHbBLI U, COAEPKAINN DAKTEepUil 1
O/IHOKJIETOYHBIX reTepoTPO(MPHBIX IYKApHOT. B pe3yjibTraTre TAaK0OH OYUCTKH
MPOUCXOAUT IOJTHOE OKnc.ﬂeHnememeCTB. IIpu ana’poOHOM

SER—

BeIeCTB ¢ 00pPa30BaHueM METaHa, § eHIlleM MCII0JIL3YeTCs KaK
TOIJIMBO (6n0ra3) 1 pa3jioxen —.:, OpPraHuYeCcKuX BelecTn
(HanpuMep, MOIOIINX CPel [epPMii, 10JyYEHHBIX IIyTeM
HCKYCCTBEHHOIO MyTarer HexoTopk POOPTaHM3MEI HCIIOJIB3YIOTCS LIS

U30MpaTejabLHOro Hakonﬂemlx XHMH € Rnx 3JIEMEHTOB:
JAMATOMOBBbIE BOOPOCIN JAJIS HAKOIJICHMS | peMHHﬂ, JKeJie300aKTepuu 1Jist

HAKOILICHHS JKejie3a U T.J. JDTH JKé MEKPOOPraHu3Mbl HCIOIb3YIOTCS /I
o0orameHusi METAJIYPri4eCKOr0 ChIpbsi. |




inou3soAcTEO DHOTONNMBA

K 0nosrornyeckoMy TONJIMBY OTHOCATCS YIVIEBOAOPO/AbI i CIIMPTHI,
MOJIyYeHHbIE MIyTeM MepepadtoTKu pasjindHbIX OPraHn4eCKuX 0TX010B ¢
NOMOIIbI MUKPOOPrann3mMoB. Hanpumep, 0TXobl KPaxMajibHOIO U
CaXapHOIo NPOU3BOACTBA, TEKCTIJIBHON H JepeBoo0padaTbIiBarouIe
NPOMBINLJICHHOCTH CJIYKAT ChIPbeM JJisl IPOU3BOACTBA CIIMPTAa U OMorasa —
JACIeBOro TONJIMBA AJI ABTOMOOUJILHBIX ABUraTeJIed U IPYTrUX CUJI0OBBIX
ycTaHOBOK. OTMETHM, YTO CIIMPTHI ¥ OHOTra3 OTI

YHCTHIM BHAAM TOIIMBA — IIPU UX CK 1M 00p3

OKHCJIEHHBbIE COeIMHEHNSI. -

Ty




NOCTVMHEHUA KNeTOUHOW MHKCHe UM

1. [IpuMeHeHM e KJIETOYHBIX KYJIbTYP HO3BOJIsAET NPE0I0JeTh MHOTHE
npooJieMbl OuoImurku (0MOJOTrNIeCKON ITUKN), CBI3aHHbIE C YMEPIIBJICHUEM
KUBOTHBIX. [103TOMY KYJAbTYPbI KJIETOK HIUPOKO MCIO0Jb3YIOTCH B HAYYHBIX
HCCJIeIOBAHUSAX.

2. B KyJbType MOKHO BbIPAIIMBATH CTPOIO Olpeie/iecHHbIE KIEeTKU B
HeorpaHNYeHHOM KoJIndecTBe. II03TOMY KYJIbTYPhI KJIeTOK H TKaHe,
BbI/IeJICHHbIE U3 IPUPOIHOI0 MAaTEPHAJIa, HIMPOKO UCIOJIb3YIOTCH NP
NPOMBIILJICHHOM IIPOH3BOACTBE OHOJOTNY ECKE aKTHBHBIX BelliecTs. B
YACTHOCTHU, HA KJIETOYHO-TKAHEBOM Y| e BbI llll/lBaIOTCﬂ
JKEHbIICHb, POAUOJIA p03 DBas U ) TBCHHbIC PACTEHUSI.

?.

S ——

3. A3 anuk T6HBIX MEPUCH JOHHMPOBAHNS MOJTYYAIOT

WlIOCilI[O‘IHBII/I MaTepHaj HeH | | j“:? » CBOOO/IHBII 0T MHOTHX
0oJie3Hen (HanpnMep, OT BHPYCOB il MHKOILJ1a3M), B YaCTHOCTH, 0e3BHPYCHBIi
[0CAT0YHbII MaTepHaJd HBETOYHBIX U IJI010BO-5 fOI[HI:IX KyJabTyp. Ha
NUTATEJIbHOM Cpeie Pa3MHOKAIOT U KaJlJ CHI:IG: TKaHu, KOTOpLIE B HaJibHeHeM




4. Pemnarorcs npo0/ieMbl MOJY4YCeHHUS OTAAJCHHBIX THOPHUA0B PACTEHUIA.
Bo-nepBbIx, myreM COMaTH4eCKON rHOPUAU3AIMYN MOKHO CKPelMBaTh
pacTeHusi, KOTOpbi¢ He CKPEHIMBAIOTCH 00bIYHBIM IyTeM. Bo-BTOpBIX,
MOJIYYCHHbIEC OTAAJICHHbIe THOPUABI MOKHO BOCIIPOM3BOAUTH, MUHYS
CEMCHHOE Pa3MHOKEHHE U MEeHMOTHYCeCKUN (PuabTp.

5. Ha KyJbTypax KJIeTOK HOJAYYAI0T BAKIUHBI, HAIIPUMEP, IPOTUB KOPH,
nojMomMueauTa. B HacTrosiniee BpeMs pemaercs BOmpoc
KPYIHOMACIITAOHOI0 MPOU3BOACTBA MOHOKJIOHAJbHBIX AHTUTEJ HA
OCHOBErHOPUIOMHBIX KYJIBTYP. =

) ATH FT€HOTHUIBI 0TIEJbHBIX
OpPraHu3MoB M C031aBaTh 0ai “'"1' OT/€eJbHbIX COPTOB U
JAaKe 1eJbIX BUI0B, HANIPH UKI0HO08 (KYJIBTYP
MepncTeML ‘ -

-

— Mammymmn C OT/IE) HUX KOMIIOHEHTaAMHU
UCIOJIB3YHOTCH wﬂ JKHBOTHBIX. Hanpumep, siapa u3
KJIETOK KHIICYHOI0 SNMUTeJINs FOJI0BACTHK? ‘BHeI[pHIOTCH
B JHYKJICHPOBAHHBISTHIEKIETKH JATYIIKH. B pe3yibraTe n3 Takux

SNLEKJIETOK pa

siApaMHu. —_—

' FCHETHYCCKHU HICHTHYHBIMHU




JLOCTUREHUA TeHHOW UHIKEHeDUM

1.Co3nanbl 0anKu 2eHo6, I K10HOMEKU, TIPEACTABJIAIOIIHAE COO0H
KOJUICKIIMU KJIOHOB OakTepuid. Kakabiii U3 3TUX KJIOHOB COAEPKUT (PparMeHThl
JAHK onpenesienHoro opranu3ma (Ipo3o(uJibl, 4eJI0BeKa U APYrux).

2.Ha ocHOBe mpanchopmuposannplx wimammoe BUPyCcoB, DaKTepu u
APOKKEH 0CYIECTBIAETCH NPOMBIIIJICHHOE NPON3BOACTBO MHCY/JINHA,
UHTEpGEepoHa, TOPMOHAJIBHBIX I A CTA/IUM MCNIBITAHUH HAXOAUTCH

A
ll“”““hH ]

NPON3BOICTBO 0EJIKOB, 03B b CBEPTHIBAEMOCThL KPOBH IIPH

reMo(puinm, 1 APyrux JeK: [ 'TOB. 3
~ 3.Co3nanbl 2e KOTOpbIE PHIOLI U

MJIEKOIHUTAK TOPBIX YCHEIHO

GYHKIHOHUPYIOT FeHE MoB. I1InpoKo M3BecTHBI

reHeTH4eCKU MOTH(pUIIHPOBAHEbIE pacTeHust ( , YCTOiYMBDBIE K BHICOKHX

103aM OIpe/ieIeHHE ePOMIIIAOB, a TaK:Ke Bi-Moan(pUIHPOBAHHBIE PACTEHMS,
yCcTOifUNBbI€ K Bpe/l

TTTTTTTTVOE




4.Pa3paboTaHbl MeToAbl KITIOHUPOBaHUA CTPOro onpeaesieHHbIX Y4acTKOB
OHK, Hanpumep, meToa nonumepasHou uenHou peakuun (MUP). NMUP-
TeXHOMornm NpUMeHATCA ANA MAeHTUUKaunm onpeaeneHHbIX
HYKNeoTUAHbIX nocreagoBaT Ofib3yeTCA Npu paHHen
ANarHoCTuKe HeKOTOpPbIX ep, Ans BbiiBNeHUs
Hocutenen BUY-nndcek

mmln i

Uil

Bo3moxHocmu 2et e32paHu4Hbl. B
Hacmosiwee ep )KHOCMb KOppeKyuu
2eHoma 4e eHemu4eckKkux u |

- HezeHemuy

————
e
-

e
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