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buomexHosio2usi - amo
MCMOoNb30BaHME XUBbIX
OOBEKTOB U BUONOrMyeckKnx
npoLeccoB B NPOU3BOACTBE



3agayum omorexHosrnorum

N3y4yeHNEe OCHOBHbIX 3TAMNOB
ONOTEXHOMOrMYECKOro NPoLecca;

* MN3y4YeHne ocobeHHOCTEN
KYNbTUBNPOBAHNS MUKPOOPraHN3MOB,
PACTUTESbHbIX U XKUBOTHbIX KNETOK;

* U3y4YEHNE OCHOBHBIX TUMOB
bunonpoLeccoB: NPon3BOACTBO DMoMacChl,
doepMeHTOB, NEPBUYHBIX N BTOPUYHbIX
MeTabonnToB.



McTopus bnotexHonornm

BbrotTexHonorna BoO3HMKNAa Ha CTbIKe
OUNONOrMYecKkUx, XMMNYECKNX N TEXHUYECKUX
HayK.

1919 r. BnepBble ncnonb3oBaH TepMUH
«ONOTEXHONOINSA» BEHIEPCKUM UHXEHEPOM
Kaprnom 9peku.

o 1971 roga TepMnH «BUOTEXHOMOINA»
ncrnosib3oBarcs, donbLlen 4YacTbio, B NULLIEBOW
NPOMbILLSIEHHOCTUN N CENIbCKOM XO3AUCTBE.

C 1970 roga y4eHbIE UCMNONb3YIOT TEPMUH B
NPUMEHEHNU K NabopaTopHbIM MeTo4am, Takum,
Kak ncnosib3oBaHme pekomomHaHTHon JHK n
KYNbTYP KNETOK.



1 3Tan

OToenbHble BUMOTEXHOMOrMYECKNe NpoLecchl
(xnebone4veHne, BUHOAENNE) N3BECTHbLI C OPEBHUX
BpeMeH - Meconotamus, Ervner.

B apesHen peunn n B Pumckon nmnepumn ObIno
pacnpocTpaHeHo BUHOOENNE U U3rOTOBMEHNE Chipa.

B ocHoBe nnMBoOBapeHUA U BUHOOENUA NEXUT
OEeATENbHOCTb OPOXKEBbLIX TPUDOKOB, ChblpOoAENns -
MOJTIOYHOKUCTIbIX DaKTEPUN, ChbIYY>XHOIO pepMEHTA.

[Tony4yeHne NbHAHOro BOSTOKHA NpPOUCXoauT C
pas3pyLeHNEM MNEKTUHOBbLIX BELLECTB
MUKPOCKOMNYECKNMUN rpubdbamm n baktepusimu.



2 3Tan (XIX - nepBas nonosuHa XX B.)

OTOT aTan cBs3aH ¢ Ha4Yanom 6ypHOro pas3BuTUS
B1ONOrMYecKnx HayK: reHeTMKN, MMKPOOMOoruu,
BMPYCONOrnK, LUTONorum, dnusmnonornm, amopmonornu.

Ha pybexe XIX n XX BB. B psaie CTpaH co34alTcs rnepsble
brnorasoBbie YCTAHOBKU, B KOTOPbIX OTXOAbl XKUBOTHOBOACTBA
N pacTeEHMEBOACTBA Mo AEUCTBMEM MUKPOOPraHN3MOB
npesBpallanmcb B bmuoras (MetaH) n ygobpeHue.

B koHue 40-x rogoB XX BeKa, C opraHusaumen
KpynHomacwtabHoro npomsBoacTtBa aHTUMOWMOTUMKOB cTarna
pa3BMBaTbCS MUKpODUMosiornyeckasi NPOMbILLITIEHHOCTb. bbinun
co34aHbl BbICOKOIAIEKTUBHbLIE POPMbI C MOMOLLIbIO

MyTaL M.

Bo3HUKNN NpeanpuaTust, Ha KOTOPbIX C MOMOLLbIO
MWUKPOOPraHM3mMoB NPOn3BOANNNCE aMUHOKUCTIOTHI,
BUTaMUHbI, OPraHN4YeCcKne KNCNoTbl, PEPMEHTHI.

B koHue 60-x rogos nony4ymna pa3Butue TeXHosorng
NMMMODOUNMN3OBAHHBIX PEPMEHTOB.



3 aTan (c cepeanHbl 70-x rogoB XX
BEKa)

dopmanbHOM gaTton poXaeHUs coBpeMEHHOU
ouoTexHonorum cyntaetcsa 1972r., koroa 6bina
co3gaHa nepeasi pekoMonHaTuBHaga (rmopmnaHas)
[OHK, nytem BCcTpanBaHnA B Hee YyXXepOaHbIX
reHoB. [1o 3T0ro MOMeHTa UCnosib30BauChb,
rmaBHbIM 00pa3oM, PU3NYECKME N XMMUYECKNE
MyTareHbl C Lienblo co3gaHua dpopm
MWUKPOOPraHM3MoB, CUHTE3UPYIOLLUX LIEHHbIE ONS
yernoBeka BellecTtBa B 5 - 10 pa3 MHTeHCMBHEE, MO
CpaBHEHUIO C NCXO4HbIMU LUTaMMaMMW.



CBA3b C Apyrumu b1Monornvyeckumm

HayKamMu
* FeHeTunKa
* MOJEKynsipHaa ouonorus,
* DUOXUMUS,

e 9MOpUoONoOrna n Kneto4Hasa bnonorus,

* NPUKNagHble OAUCUMNINHBbI — XUMUYECKON
N NHPOPMALIMOHHOWN TEXHOMNOMAX U
pobOTOTEXHUKE.



OcHOBHasa 3aga4ya COBPEMEHHOWU
OnoTexHonorum

Co3paBaTb HOBbIe
copTa pacTteHuUn, nopoabl XXUBOTHbIX U
LUITAMMbI MUKPOOPraHM3mMoB, UMeloLLue
XO3SANCTBEHHO LieHHbIe
NPU3HaKu, CTabunbHO
nepeparoLwimecs no HacneacTey.
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BuoTtexHonorusa nmeer psig CyLlecCTBEeHHbIX
npeuMyLLEeCTB nepea ApyrumMmmn BugamMmm TeXHONOrmm

* 1). Hn3kasa aHeproeMkocTb (OMOTEXHONOrMYECKNE MPOLIECCHI
coBepLuarTCca Npu HopmMmansHOM aasneHun n Temnepatypax 20-40° C).

« 2). buorexHonorn4yeckoe npou3BoACTBO Yalle basmpyeTcd Ha
MCNOfb30BaHUM CTaHOAPTHOro OAHOTUMHOIO 0OOpPYaAOBaHUS.
OgHOTUNHbIE (PEPMEHTBLI NPUMEHSAIOTCA ANSA NPON3BOACTBA
aMMWHOKNCNOT, BUTAMUHOB; EPMEHTOB, aHTUOMOTUKOB.

« 3). BuortexHonorn4yeckue npouecchbl HECNOXHO caenaTtb
6e3oTxoaHbLIMU. MUKpOOpraHM3mMbl ycBamBatoT camMble pa3HOODOpa3sHble
cybcTpaThbl, NTO3TOMY OTXOAbl OAHOIO Kakoro-To nNpon3BoACcTBa MOXHO
npesBpaLllaTtb B LEHHbIE NPOAYKTbl C MOMOLLBLIO MUKPOOPraHU3MOB B Xo4e
Opyroro rnpov3BoaCcTBa.

« 4). IKonornyeckas uesiecooopasHoCcTb OMOTEXHONMOrMYEeCKUX
NPOU3BOACTB onpeaenderca Takke BO3MOXXHOCTbIO NMUKBMAALMN C NX
MOMOLLbIO BMOMOrMYECKNX OTXOA0B - MOOOYHbLIX MPOAYKTOB MULLIEBOWN,
aepesBoobpabaTbiBaloLLEN, LENTON03HO-0yMaXHOW MPOMbILLIIEHHOCTH,
B CEMNMbCKOM W rOPOACKOM XO35IMCTBAX.

* 5). AIccnepgoBaHna B o6nactn 6MOTEXOHONOrMM He TpeobyroT
KPYNMHbIX KanUTanbHbIX BNOXEHUN, A5 X NPOBEAEHUSI HE HYXHA
OoporocTosias annapartypa.



OcHosHble MPEUMYLLUECTBA coBpeMeHHOU
BMoTexHONoOrMm Hapg Cenekumen:

* MoXHO cKkpelumBaTb HEPOOCTBEHHbIE
BUAbI;

* MOXXHO M3BHEe ynpaBndaTb NPOLECCOM
pekoMmbuHauum B opraHmn3ame (M3BECTHO,
YTO MOCTOSHCTBO CBOEIO reHETUYECKOrO
COCTaBa OpraHM3m O4YeHb HaOeXHo
OXpPaHSAET);

 MoXxHo npenyragaTb, Kakoe NonyyYnTc4
NOTOMCTBO.



UenoBevecTBy HEOOXOAMMO HayuYnUTbCA 3D EKTUBHO NBMEHSATD
HacneACcTBEHHYO NPUPOAY XUBbIX OPraHN3MoB, YTOObI
obecneunTtb cebst JOOpPOKa4YECTBEHHOW NULLIEN N CbIPbEM U NPU
9TOM He NPUBECTU NIIAHETY K 3KOSTIOrM4eckon Kkatactpode.
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MeToabr buoTexHonoruu

MeToabl
TCHHOU
UHXXCHEPUU
MeToasl
KJICTOYHOU
MHXKCHEPUU

KionupoBanue



[ eHHaAa nHXeHepuUs -

3TO COBOKYMHOCTDb
MEeTOA0B, NO3BONAKOLMX

nocpeAcTBOM onepauui
in vitro (B npobupke, BHe BEE ==
opraHvu3ma), NnepeHoCUTb | "5 pd
reHeTUYECKyHro
UHopmMmaLUuo N3 ogHoro =
opraHusma B OpYyrom. |




Pe3yinbrarbl FTEHHOW WHKEHEPUH

*TPAHCIeHHbIE OPraHU3MBblI,
*BMTAMHUHBI,
*AHTUOMOTHKH,
*AMHNHOKHUCJIOTHI,

*TOPMOHBI.
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NORYNATE NOCOCH, BEPACTAOWES
80 B3p0CTY0 B RECATY P13

BMECTO AA0OXHMHUKATOB
(e AQOBKTOND CROPINOND,
BHCADCHINA B BHpYC, &

MEXTY TEM, PHC = OCHOBHOR NPORYKT NHTaHHA KYKYPY
AN GONGE WEM NOMOBHHSL HACRNEHIA JeMM XN0N:

KAPTOOE
COR e, 0BLLHO NPHCYTCTIYIOUIE B XPHOR BaxTepuansiedi ré |

PYIOTOR [0 YCTORUMBOCTH K MepOuiaam W ADYTVOX BpeRTE



MeToAbl KNeToO4YHOU UHXXeHepUun

1. KnemoyHasi cenekyusi

2. Comamuyeckasi 2ubpuodu3auusi






MemoOd kyribmypa mkaHed.

MBo3auka O6paszosa- PasgeneHune Bbipawmsauue Mony4yexne Mocaaka
TenoHas KNEeTOoK KyNbTypbi npopocTka B rPYHT
TKaHb KNeToK
Ha nNnUuTaTenbHON

cpepe

« Bce wunpe Ha npoMbILLNEHHON OCHOBE NMPUMEHSAETCA METOL
BereTaTMBHOIMo Pa3MHOXEHUA CENbCKOXO3ANCTBEHHbIX pacTeHUN
KynsTypon TkaHen. OH NO3BOSIAET HE TOMbKO BbICTPO pa3dMHOXaTb
HOBbIE MEPCMNEKTUBHbIE COpTa pacTEHUN, HO N NONYYUTb
He3apaXXeHHbIW BUpycaMm nocago4vHbi MaTepuan.
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ComaTtunyeckasa rubpmnaomnsaums

- 3TO CNUSAHUE OBYX Pa3fUYHbIX KNEeTOK B
KynbType TKaHeu




KrnoHnpoBaHue

» KnnonupoeaHue (aHrr. cloning ot ap.-
rped. KAwv — «BeTo4ka, nober, OTrnpbICK»)
— B CaMOM 00LLEeM 3Ha4YEHUN — MOYHOE
BOCIMpon3BedeHne Kakoro-nmbo obwekra.
ObObeKThl, MNOSTIy4YeHHbIE B pe3ynbraTe
KITOHUPOBaHUA, Ha3bIBAKOTCS KITOHOM.

[Tpnyem Kak Kaxkabl Mo OTOENbHOCTU, TakK
N BECb pAA.
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* Tuxasi oBevka [Jonnu -
3Be3Ja COBPEMEHHOIo
KIOHNPOBAaHUA - AoXunna
BCEro 0 CEMU He MOSIHbIX
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« KnoHupoBaHue oBLUbI ,El,onnvl B 1996 ro,u,y FIHOM Bunbmytom 1 ero
Konneramu B POCnMHCKOM MHCTUTYTE B 3anHBOYpre Bbi3Bano OypHyto
peakumio BO BCEM MUpPe. DTOT METOA Pa3sMHOXEHNS ABNSETCS
"aceKkcyanbHbIM", TaK Kak OH He TpebyeT Hann4na npeacTaBUTENS
KaXgoro nosa, 4tobbl cosgaTte pebeHka. Ycnex Bunbmyta ctan
MeXayHapoaHon ceHcaunen. Ho onyxonb nerkux, ctaswias npuynHou
CMepPTU, Morna BbbITb N He Bbi3BaHa MPOLIECCOM KIOHUPOBaHUS.

B pekabpe 1998 roga crtano n3BecTtHO 00 yaa4yHbIX 3aKOHYMBLUMXCS
NonbITKax KNOHMPOBAHMSA KPYNHOro poraTtoro ckota, korga sinoHuam W.
Kato, T. TaHu yganock nony4nTtb 8 340poBLIX TENAT nocrie nepeHoca 10
PEKOHCTPYNPOBAHHLIX AMOPUOHOB B MaTKy KOPOB-PELINIMNEHTOB.



buomexHorioaus 8
pacmeHuesoocmee.

Co3gatloTcs BbICOKOYpOXKalHbIE copTa pacTeHUN, YCTONYMBLIE K
HebnaronpuaTHbIM dpakTopam 1 paspabaTbiBatoTCA DMOTEXHONOIMYECKMe NyTu
3alnTbl pacteHun. Beinyckatotca bnonornveckne cpeacraa 6opbbbl €
BpeanTenaMm Ha OCHOBE UCMONb30BaHUS NX €CTECTBEHHbLIX BParoB U
napasuToB, a TakKe TOKCUYECKNX NPOAYKTOB, 0OpasyeMblX XXNBbIMU
opraHM3amMamu.

Beinyckatotca 6uosiocuyeckue yoobpeHusi, BkrovarLime B ceds pasnnyHble
baktepun. Tak, azoTobakTeEPUH oborawaeT NoYBy HE TOMbKO a30TOM, HO U
BUTaMUHaMK, PUTOropMoHamm n bruoperynaropamu. Npenapat
docobakTepumH npeBpaLlaeT CroXXHble opraHnvyeckne coeguHeHust pocdopa
B MPOCTbIE, NErko YyCBOSIEMbIE PACTEHUSAMM.

Bce Gonbluee pacnpocTpaHeHne nony4aeT ncnonb3oBaHne buosymyca —
BbICOKO3O(PEKTUBHOIO €CTECTBEHHOIO OpraHn4yeckoro yaobpenusi. Ero
nofiy4atoT B npouecce nepepaboTkm opraHNYeCcKMx 0TXOA0B A0XAEBbLIMU
YepBAMM.

Co3aaHbl YCTaHOBKUM, B KOTOPbIX UCNOMb3YTCA bakTepun ansa nepepaboTku
HaBO3a U OpYyrux opraHnyecknx orxogos. 113 1 1 HaBo3a nony4atoT 4o 500 m3
buorasa, 4Tto akBmBaneHTHo 350 n 6eH3nHa, Npu 3TOM Ka4eCTBO HaBO3a KakK
yaobpeHus yny4yliaeTtcs.



zﬁeubxu
Ha KOPHSAX NOnNuHa

[Tpenapat knybeHbKOBLIX bakTepuin 6000BbIX KYIbTYP
Pusobodut. lNpn npeanocesHomn obpaboTkm cemMsaH 6000BbIX
KyNnbTYp OAa€eT BO3MOXHOCTb YIyYLlLUUTb YCIOBUA a30THOIO
nuTaHns 60060BbIX, briarogapst dukcaumm atMmocdepPHOro asoTa;
NOBbLICUTbL YPOXKaun 3epHa U 3efieHON MaccChl; YBENUYUTb
cogepxaHue bernka B pacteHusix. lNpumeHeHne PUSOBODOUTA
obecrneunsaet akoHOMUIO (20-35%) MUHEparnbHbIX YOOOPEHNN.



buomexHosioauu 8
XUBOMHoOB0OCMeEe.

BuoTtexHonoruns XKMBOTHbLIX BKIOYAET B cebsl paboTy ¢ pasnnyHbIMu
XMBOTHbLIMW (CKOTOM, AOMALLUHEN NTULEN, PbIOON, HACEKOMbIMU, JOMALLUHUMU
XUBOTHBLIMW 1 NTabOpaTOPHLIMU XKXUBOTHBLIMUW) N UCCIeaoBaTENLCKUMMN
npueMmamm — reHOMUKOW, FEHHOW NHXEHEPUEN N KIOHNUPOBaHUEM.

1. Yny9yweHue 300poBbsi XKMBOTHbIX C MOMOLLbIO OMOTEXHOMNOINK;

2. HoBble JOCTUXKEeHUA B NeYeHun nogen ¢ noMoLLbo BMOTEXHONMOIMYECKNX
nccrieqoBaHUM Ha XKUBOTHbIX;

3. YnyudlleHune KadecTBa NPOAYKTOB XXMBOTHOBOACTBA C MOMOLLIbIO
OUMOTEXHONOTNU;

4. NoctmxkeHna BUOTEXHONOIMU B OXpPaHe OKpYXKatoLen cpeabl U
COXpaHeHUn BNONOrM4eckoro pasHoobpasums.

5. [1na noBbIWEHNS NPOAYKTUBHOCTU XXUBOTHbBIX HY>KEH MOSTHOLUEHHLIN KOPM.
Mwukpobunonormyeckasi NPOMbILLNIEHHOCTb BbIMyCKaeT KOPMOBOW 6eriok Ha
6ase pasnuyHbIX MUKPOOPraHN3MoB - BakTepuin, rpnboB, OPOXKEN,
Bogopocren. Kak nokasanu npomMblLieHHbIE UCMbITaHNUSA, borataa benkamm
Bromacca OQHOKNETOYHbIX OPraHN3MOB C BbICOKON (PG EKTUBHOCTLIO
yCcBanBaeTCHA CellbCKOXO3SANCTBEHHbLIMU XNUBOTHbLIMU. Tak, 1 T KOPMOBbIX
OPOXCKEN NO3BONAET COKOHOMUTL 5-7 T 3epHa. OTO MMeeT bonbLuoe
3Ha4yeHue, nockonbky 80% nnowanen cenbCKOXO3ANCTBEHHbIX Yroauin B
MUpEe OTBOAATCSA AN MPOM3BOACTBA KOpMa CKOTY U NTULE.



8 obrracmu
MeOUUUHBI.

OCcoBEHHO LLMPOKO YCrnexn BUOTEXHONOMMU NPUMEHSIIOTCS B MeaMLMHE.
B HacTosiLee BpemMs ¢ NOMOLLbI DMOCHMHTE3a nony4vatoT aHTUBUOTUKMN,
(bepMEeHTbI, AMUHOKUCHIOTbI, FOPMOHBI.

Tak, NHCYNWH, TOPMOH MOo4XKenyao4vHOM Xernesbl, — OCHOBHOE CpeacTBO
nevyeHns npu caxapHom anaberte.

B HacTosiLee BpemMs HanaxeHo bMoxmmmnyeckoe npon3BoacTBO
4YerioBEYECKOro MHCYNMHa. bbin nonyyeH reH, ocywecTBNSWMN CUHTES
NHcynuHa. C noMoLLbO FrEHHOW NHXEeHEePUN 3TOT reH 6bin BBEOEH B
bakTepuanbHylo KNEeTKY, KOTopasa B pesynbrate npuodbpena cnocobHOCTb
CUHTE3NPOBATb MHCYMNWH YernoBeKa.

[ToMMMO nony4vyeHnsa nevedHbIX cpeacTs, BUOTEXHONOMNS NO3BONSIET
NPOBOANTL PAHHIO ANArHOCTUKY MHADEKLMOHHBIX 3aboneBaHunin 1
3M10Ka4eCTBEHHbIX HOBOOOpAa30BaHMN HA OCHOBE NMPUMEHEHUS
npenapatoB aHTureHos, [JHK/PHK -npo®b.

C NoMoLL b HOBbIX BaKLIMHHbBIX NpenapaToB BO3MOXHO
npeaynpexaeHne NMHPEKLUMOHHbIX BonesHen.




MemoO cmeosio8biIxX KIemok

* B TeyeHUe BceUn XU3HU Yy YeriloBeKa nmeeTcst HebonblLuoe
YUCJI0 COOCTBEHHbIX CTBOJIOBLIX KNeToK. B npouecce
B3pOCIieHus YenoBeKa Habnogaercs
KaTacTpodonyeckoe CHUXKEeHMe nx Korm4yecTBa.

e CTBONOBbLIE KNTeTKU CNOCOOHbI CaMMM HaxoauTb coOoun B
paboTte HepBHOWN, IHOOKPUHHOWU, FTOPMOHAarIbHOU U T.A.
CUCTEM U YCTPEMIATLCA UMEHHO TyAa U BOCNOJSTHATb
CobO010 yTpayeHHble UNu noBpexaeHHble KrneTtku. Ho
Tenepb BO3MOXHO He TOJNIbKO NCKYCCTBEHHO BBOAUTb
AOMNONHUTEeNbHbIE CTBONOBbIE KINeTKU (He (paKT, YTO OHU
Npu 3TOM cCaMM Ha4YHYT pabdboTaTb), HO U €CTb NOMbITKK
"nporpammupoBaTb” T.e. 3a4aBaTb UM 3apaHee
3agaHHY0 cneuynann3auuio, HanpaBleHHOCTb.



« TepMuH «CcTBONOBasd KrneTkay» BBen netepbyprcknn rematonor A. Makcumon
B 1908 rogy. BTopblM OCHOBOMOMNOXXHUKOM KI1IETOYHOM Tepanuu 6bin C.
BopoHuoB, pabotaBwunn B 20-e IT. B Napwxe. bonbluon Bknag B
nccriegoBaHuUsa cTBoNoBbIX KneTok B Poccuun B 60-70-€e . caenanu
rematosriorn A.®puaeHwTend n N.Yeptkos.

« CTBOMNOBbLIE KNETKM YerioBeka MOXHO KrnaccuuumnpoBaTb B COOTBETCTBUM
C ux audpdpepeHUMPOBOYHbLIM NMOTEHLMANOM.
1) TOTUNOTEHTHbLIE KNETKM CNOCOOHbLI popMUpoBaThb BCe SMOPMOHANbHbIE
TUMbl KNETOK. K HUM OTHOCATCA TOSIbKO OMSI040TBOPEHHbLIN OOLUUT U
brnactomepsbl 2 — 8 KNETOYHOW CTaguu.
2) ['nopmnNoTEHTHbIE KINETKN CNOCOOHLI OpMMPOBaThL BCE TUMbI KITETOK
ambpunoHa. K HUM OTHOCATCS aMOpMOHarbHbIE CTBOSIOBLIE KIETKMU,
NepBUYHbIE MOMOBLIE KITETKU U KNETKU AMOPMOHASIbHbIX KapLNHOM.
3) dpyrue Tvnbl CTBOSIOBLIX KMNETOK JIOKaNM3yTcs B COOPMMPOBABLLMXCS
TKaHAX B3pocrnoro opraHnama (adult stem cells) n HasbiBaroTCA B3pOCHbIMMU,
permoHapHbIMM NN TKAHEBLIMU CTBOSTOBbLIMM KrneTkamn. OHW BapbUPYIOT
No cnocobHOCTU K AnpdepeHUUPOBKE OT MYMbLTU- A0 YHUMOTEHTHbIX.



[NtopUNOTEHTHBLIE SMOpPMOHAarbHbIE CTBOMOBbLIE KNETKM MPOUCXOOAT U3
BHYTPEHHEN KNETOYHOM Macchl BHYTpu 6nactounctbl. CTBOMOBLIE KNETKU MOTYT
cTaTb NMo6oN TKaHbIO Tena, Kpome nnaueHTbl. TONbKO KNETKN MOpYIbl
ABNSAIOTCS TOTUNOTEHTHLIMU M MOTYT AaTb Ha4arno nnaueHTe
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e TOTUNOTEHTHbIE - KNETKU, CNOCOOHbIE
ondpdepeHumnpoBaTbCs B NoObLIE KNETKM opraHn3mMa. Kak
N3 ogHOW OnNy1I0g0TBOPEHHOW KIETKU BblpacCTaEeT Lenbin
OpraHusmM.

MnroprNoOTeHTHbIE - KINETKN, CNOCOOHbIE 06pa30BbIBATL
MHO>XECTBO Pa3sfNYHbIX KNETOK, HO HE Lefbin OpraHnu3Mm.
MynbTUNOTEHTHbIE - KITETKU, CNOCODOHLIE 06pa30BLIBATL
KITETKN TKAHEN N3 KOTOPbIX OHU Dbl B3SATHI.
YHUNOTEHTHbIE - KNETKX Jatolne Havyano TofIbKo ogHOMY
TUMY KITETOK.

KneTkn passuBatoLLeroca aMopmoHa nsHavanbHo
TOTUMNOTEHTHbI, HO TEPSAIOT 3TO CBOUCTBO MOCSIE HECKOMNbKNX
KIMETOYHbIX AeNneHnn, T.e. OHM audpdepeHLUUpPYOTCA.



Knaccmndukaumsa cTBOMNOBbIX KNETOK N0 MCTOYHUKAM UX
BblAeneHns; SMoproHanbHble, deTanbHbie (BblAeneHHble 13
abopTMBHOroO Marepuana), CTBONOBbIE KITETKM MYNOBUHHOW KPOBU
1 CTBOJIOBbIE KITETKM B3POCIIOro YernoBeka.

B okts6pe 2011 roga
Cyn EBponenckoro
Coto3a npusHan, 4to
4YerioBEYECKYI0
ANLEKNETKY Hado
cumTaTb YENOBEKOM C
MOMEHTa
OnNnNoAoTBOPEHUS, U
3anpetun nobbie
9KCNEPUMEHTHI U
MaHUNyNaUumMn C
9MBpUOHanNbLHbIMK
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- / /1 CTBOJSIOBbIMU KIl€TKaMu
" i YeroBeka.
MuH3gpaBscoLupa3BUTUS

P® nognepxan gaHHoe
pelweHue cyaa.

OTOT METOA HapyLlaeT npasa SMOPMOHOB.



[locheaHue ycnexum

2011: nspaunbcknii y4eéHoin MHbap Ppuapux beH-HyH Bosrnasun rpynny
YYEHbIX, KOTOPas BbiBesia NepBble CTBOMNOBbLIE KIETKWU BbIMUPAKOLWNX BUOOB
XXMBOTHbIX. OTO NPOpPLIB, 1 briarogapsi eMy MOXXHO cnacTu BUAbl, KOTOPbIM
rPO3NT NCHE3HOBEHNE.

2012: 'pynna anoHCKUX nccnegosartesnien Bo rnase ¢ npodeccopom MutmuHopu
Canto 13 YHusepcuteta KMoTo BnepBble B UCTOPUN HAYKU CMOTITIN BblPacTUTb
ANLEKNETKN N3 CTBONOBLIX KMETOK, ONNOAOTBOPUTL NX N A0BUTLCA POXAEHUS
3[00POBOro NOTOMCTBA Y NnabopatopHbix Mbllen. Bknaa B pewieHue
npobrnembl 6ecnnoaus.

23 aHBaps 2013: Ta xe rpynna LleHTpa nccnegosaHust n npUMeHeHUs
CTBOJIOBbIX KIeToK YHMBepcuteta KnoTto Bblpactusia n3 CTBONOBbLIX KIIETOK
TKaHW NoYeK, HAANOYEYHUKOB U NOMOBLIE KMETKU: BbINN NonyyeHbl NATb TUNOB
KITETOK MOYeK, a TakKe BblpalleH pparMeHT No4YevyHoro KaHarsnbua,
y4yacTBYIOLLEro B PUMLTPaLMmn KpoBu. !

5 asrycta 2013: B pesynbsrate MHOroneTHNX onbITOB UCcriegoBaTenemn
MaacTpuxTCKoro yHmBepcuTeTa Ha nyTu peleHust npobnemsl gedpuunta
NPOaAOBOMBLCTBUS B MUPE, co3aaHo Msaco ans rambyprepa (140 r) . OHo
«cnneteHo» n3 20 Tbica4 6enNKoBbIX BOMIOKOH, BblpalLleHHbIX 3a TPU Mecsiua 13
KOPOBbUX CTBOSIOBbIX KNEeTOK. B ero nponssoacTeo nHeectuposaHo 250 000
eBpo.




TpaHcaeHHbIe rpooyKmMel.
3a U npomus.

B Mupe yxe 3apermcTpupoBaHO HECKOMbKO VL
OECATKOB Cbed0OHbIX TPAHCTEHHbIX PACTEHUN.

3JTO copTa : I
COun, puca 1 caxapHOW CBEKIIbl, YCTONYUBLIX K W
repbuumnoam;

KYKYPY3bl YCTONYMBAA K repouumgam u

BpeanTensm;

KapTodens, yCTOMYNBOIo K KONOpaacKoMy XYKY;

kabayKoB, MOYTU HE coAepXKalLUUX KOCTOYEK;
nommaopoB, 6aHaHOB M OblHb C YANMNHEHHbBIM
CPOKOM XpaHEHUS;

panca n con ¢ NSAMEHEHHbLIM XXUPHOKNUCNOTHbLIM
COCTaBOM; puca C NOBbILLEHHbIM CoAePXaHNEM
BUTaMunHa A.

[eHeTUYeckn MogepHN3NPOBAHHbIE UCTOYHUKM
MOryT BCTpedaTbCs B Konbace, cocmcKax, MACHbIX
KOHCepBax, NerbMeHsX, Cbipe, Noryptax, AEeTCKOM
NMMTaHUM, Kallax, LWokonaae, KoHdeTax u '
MOPOXXEHOM.




KAK oueHnBaTb COBPEMEHHYIO
OnoTexHonoruw?

NMPOTUBHUKHA

« HE Bce mMeToabl gocTtaToyHO

oTpaboTaHbl 1 MPOBEPEHbI
ON9 BHEAPEHUSA UX B XXN3Hb

HEratneHoe BnnsHue
MOONMPULNPOBAHHbIX
NPOOYKTOB MOXET
NPOSABNATLCA Yepes
ONUTeNbLHOE BPEMS UMK
OTpa)kaTbCHA Ha NOTOMCTBE

HE n3BecTHO, Kak “HOBblE
PaCTEHUS, XKNBOTHbIE,
MWUKPOOPraHU3mbl™ MOBIUAIOT
Ha 3KoMorn4yeckuin banaHc B
Mupe

CTOPOHHUKH

BHeapeHne HyXXHbIX reHOB
BCKOpPE NO3BONUT
n30aBUTbLCH OT
HacneagcTBEeHHbIX
3aboneBaHnin

MoXXHO 3acTaBnATb KIETKU
CUHTE3NPOBATb
HeobxoauMble nekapcTBa,
BELLECTBA yNoTpebnsiemMmble B

ULy
B0O3MOXXHOCTb KINTOHMPOBATL
Nnodble XUBble OOBLEKTHI

MO>XHO cracTu nnaHeTy oT
ronioga




* [1o MHEHUIO ApPEBHUX YYEHbIX-PNNOCOMOB, HU
OOWH YernoBeK He crocobeH npuaymMmaTb YTO-
nnbo, Yyero B npupoae He cyulectsyerT. Jliogsam
oTBeAdeHa NnuLlb Porb NepBOOTKpbIBATENEU UMK
(B XyaLlem criydae) nckasmrtenen ngen u
ABMEHUN caMon NpUpPoabl.

* B oTHOWweHnn MO 3Ta Teopusa onpaBgaHa Ha
BCE CTO MPOLIEHTOB.

 OpgHako,...



C 1 mona 2014 r. sctynaet B cuny loctaHosneHue lNpaButensctea Poccuimnckon
depepaunm ot 23 ceHTsabps 2013 r. Ne 839 «O rocygapCTBEHHOW perncTpaunm reHHo-
NHXEHEPHO-MOANPULNPOBAHHbBIX OPraHN3MoB, NpeaHa3Ha4YeHHbIX A4S BbiNycKa B
OKPY>KaloLLYIO cpealy, a TakkKe npoaykumn, nosily4eHHOW C NPUMEHEHUEM TaKnX
OpraHM3MOB UNU coaepKallen Takme opraHM3mMbly», KOTOPbIM pa3peLleHo CesiTb reHHO-
MoAnUUNpPOBaHHbIE 3EPHOBBLIE.
Cnucok MO, ogob6peHHbIX B Poccum Aonsa ucnonb3oBaHUsA, B TOM YUCIIE B
KadecTBe NULM HaceneHneMm:
KapTodoenb
Copt Russet Burbank Newleaf, (MoHCaHTO, yCTOMYNBOCTb K KONOPaACKOMY XYKY,
2000—2007)
Copt Superior Newleaf, (MoHCaHTO, yCTOMYMBOCTL K KONOPAACKOMY XKYKY,
2000—2008)
«Enusaseta+ 2904/1 kgs», «Jlyrosckon+ 1210 amk» (LleHTp «BbrounHxeHepnsa»
PAH, Poccus;)
Cos, KyKypy3a, puc, caxapHas cBekna ....
AnBapb 2014 peweHnem npasutenbctBa P® co3gaetca umccnepoBaTenbCcKas
6a3a gnsa usy4veHusa npoaykros ¢ MO

3 nionsa 2016 roga npe3sngeHT PO Brniagumunp NyTrUH nognucan 3akoH o 3anpere
Ha TMO.



