OTKPbLITUA B ObJIACTU BUOJIOI' 1A,
bUOTEXHOJIOI U
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Cooeporcanue

BBenenue.
CoBpeMEHHOE COCTOSIHUE OMOTEXHOIOTHH.

buorexnonorust u €€ posib B MPAKTUYECKOMN JESITEIILHOCTH
YEJIOBEKA.

buorexHoornn B paCTEHUEBOJICTBE.

0 Meron KynbTyphl TKaHEH.

buOTEXHONIOTUH B )KUBOTHOBOJCTBE.

0  Knonuposanue.

HoBbie OTKpBITHS B 00J1aCTH METULIUHBI.

[ Meton cTBOJIOBBIX KJIETOK: JICUUT WIJIM KAJICUUT?
['eHHas uHXKEHEpHUSL.

[ TpaHcreHHBIC MPOAYKTHI: 33 U MIPOTHB.

0 TI'enHO-MOmUQUIIMPOBAHHBIC TPOTYKTHI.
[lepcnieKTUBBI pa3BUTHUSI OMOTEXHOIOTHUH.
[TocnencTBus pazButusa onorexHosioruu B mnoxy HTP.



Beeoenue

0 BHOTEXHOJOrHs — 3TO NPOMBIIIJICHHOE
MCIOJIb30BaHUE OHMOJOTHYECKHUX ITPOLIECCOB U
CHCTEM Ha OCHOBE BbIpaIllMBaHMS
BBICOKOA(P(EKTUBHBIX (POPM MUKPOOPTaHU3MOB,
KYJIBTYP KJIE€TOK U TKAHEU PACTEHUM U )KUBOTHBIX C
HEOOXOIMMBIMHU YE€JI0BEKY CBOMCTBAMHM.
OtaenbHbIE OMOTEXHOJIOTMYECKHE ITPOLIECCHI
(xJIe00IIeUeHE, BUHOJICIINE) U3BECTHBI C JPEBHUX
BpeMeH. Ho HanOonpMx yCrnexoB OMOTEXHOIOTHS
JOCTUIJIA BO BTOPOM MOJOBUHE XX BEKA U
IprooOpeTaeT BCE 00JIbIIEE 3HAUCHUE IS
YEeJIOBEYECKOM [TUBUJIU3AIHM.



COGpeMeHHOE CoOCmostHue

4 OUOMEXHOLO2UL.

0 C apeBHHX BPEMEH M3BECTHBI OT/ICIbHBIC OMOTEXHOJOTUYECKHE TTPOLIECCHI,
HCIOJIb3YEMBbIE B C(pepax MPaKTUUECKOU JICATEILHOCTH YenoBeka. K Hum
OTHOCSTCS XJ€00IeueHne, BUHOAEINE, TMBOBAPEHUE, TIPUTOTOBIICHUE
KMCJIOMOJIOYHBIX MPOAYKTOB U T. . Hamm npeaku He uMeu peACTaBICHUS O
CYTH IIPOILIECCOB, JIEKANIUX B OCHOBE TAKUX TEXHOJIOTHM, HO B TEUCHHUE
TBICSYEJIETHI, UCITOIb3Ys METO P00 M OMIMOOK, COBEPIICHCTBOBAJIN HX.
buonoruyeckas CylmHoOCTh 3TUX MPOIECCOB ObLIa BhIsIBIICHA JIUIIL B XIX B.
Onaromapsi HaydHbIM OTKpBITHAM JI. [Tactepa. Ero pa®oThl MOCTyXUIu OCHOBOM
JUIsl pa3BUTHS MPOU3BOACTB C UCITOJIb30BAHUEM PA3HOOOPA3HBIX BUIOB
MHUKPOOpPrann3moB. B nepBou nosoBrHe XX B. CTAJIU IPUMEHSATH
MUKPOOHOJIOTHYECKHUE TTPOLIECCHI IS IPOMBIIIIEHHOTO MOJYYCHU alleTOHA U
OyTaHoJa, aHTUOMOTUKOB, OPTaHUYECKUX KUCJIOT, BATAMHUHOB, KOPMOBOI'O
OeJIKa.

0 VYcnexu, IOCTUTHYTBIE BO BTOPO MOI0BUHE XX B. B 00JIACTH LIMTOJIOTHH,
OMOXMMUHM, MOJICKYJISIPHOM OMOJIOTUU M TEHETUKHU, CO3aIN MPEANOCHIIKH s
YIIPABJICHUS 3JIEMEHTAPHBIMU MEXAHU3MAMU KU3HEAEITEIIBHOCTH KIIETKH, YTO
CII0COOCTBOBAJIO OyPHOMY Pa3BUTHIO OMOTEXHOJIOTUM. biiarogaps cenexiuu
BBICOKOMPOAYKTUBHBIX IITAMMOB MUKPOOPTaHU3MOB, 3(PHEKTUBHOCTh
OMOTEXHOJIOTUYECKHUX MIPOIIECCOB YBEIUYMIIACH B ICCSITKU U COTHH Pa3s.



| buomexnonozus u ee poib 8
- NPAKMuUYecKou 0esamenbHoCmu
yenoseka.

0 Oco0eHHOCTHI0 OMOTEXHOIOIUH ABIISIETCS TO, YTO OHA COUYETAET
B ce0e caMbI€ MEPEA0BBIC JOCTHKEHUS HAyYHO-TEXHUYECKOIO
IIporpecca ¢ HaKOIIECHHBIM OIBITOM IIPOIILIOTO,
BBIPAKAIOIIMMCS B HUCIIOJIb30BAaHUU MPUPOIHBIX UICTOYHUKOB 151
CO3/IaHMs TTOJIE3HBIX JIJI YeJI0BEKa MPOIYKTOB. JIr0OOM
OMOTEXHOJIOTMYECKUI MPOLIECC BKIIIOYACT PsiJl ATAIOB:
IOATOTOBKY 00BEKTa, €r0 KyJIbTUBUPOBAHUE, BHIJICIICHHUE,
OYMCTKY, MOAU(PUKAIIAIO U UCIIOJIb30BAHUE MTOJTYYCHHBIX
MPOAYKTOB. MHOTOATAITHOCTH U CII0KHOCTH Ipoliecca
00yCIIOBIIMBACT HEOOXOAMMOCTD IMMPHUBJIICUCHUS K €T0
OCYIIECTBICHUIO CaMbIX PA3HBIX CICHHAINCTOB: FTEHETUKOB U
MOJICKYJISIPHBIX OMOJIOI0B, IIUTOJIOTOB, OMOXHMMHKOB,
BUPYCOJIOTOB, MUKPOOHOJIOTOB M (PH3HOJI0r0B, MHKEHEPOB-
TEXHOJIOTOB, KOHCTPYKTOPOB OMOTEXHOJIOTHYECKOTO
000pyIOBaHUS.



. buomexnonozcus 8 LY A

pacmeHuesoocmaee.

v ) W
YdeHble He TOJIBKO CO3/Ial0T BHICOKOYPOXKalHbIE COPTa PaCTEHUH, YCTOMUMBBIC K -
HeOIaronpusTHeIM (hakTopam, HO U pa3padaThIBAIOT OMOTEXHOJIOTUYECKUE Ty TH 3aIUThI
pacteHuii. Ha mpOoMBIIIEHHYI0 OCHOBY MOCTABJIEH BBITYCK OMOJOTUYECKUX CPEICTB OOPHOBI €
BPEIUTEIISIMU Ha OCHOBE MCIIOJIb30BAHUSI UX €CTECTBEHHBIX BPAroB U Mapa3uToB, a TAKKE
TOKCHUYECKHUX MPOAYKTOB, 00pa3yeMbIX JKUBBIMU OPraHU3MaMH.

BakHoe MeCTO B IOBBIIIICHUH YPOKAHHOCTH PACTEHUM OTBOJUTCS OUOI0ZUYECKUM YOOOPEHUAM,
BKJIIOYAIOIINM B ce0sl pa3anyHble OakTepuu. Tak, a30To0aKTeprH 000TraIaeT MoYBy HE TOJIBKO
a30TOM, HO U BUTaMUHaMU, (putoropmMoHamu u ouoperyinsaropamu. [Ipenapar pochobdakrepun
MIPEBpaIIaeT CIOXKHBIC OpraHudecKue coenHeHUs (hocdopa B MPOCTHIS, JIETKO YCBOSIEMBIC
PACTCHUSIMH.

Bce 6obIiiee pacnpocTpaHeHUE MOMydYaeT UCTIOIb30BaHUE Ouo2ymyca — BbICOKOA((PEKTUBHOTO
€CTECTBEHHOI'0 OpraHuyecKoro ynoopenus. Ero monydaroT B mpoiiecce nepepadboTku
OPraHUYECKUX OTXOJIOB JOKJIEBBIMU YEPBAMU. B HacTosiee BpeMst 1J1si STOM LEJIN UCIIONIb3YETCS
BbIBe/IeHHbIN cenekiuonepamu CIIIA kpacHbli kKaTupOpHUICKU YepBb, KOTOPBIN 00eCTIeunBaeT
OBICTPBIN TPUPOCT OMOMACCHI M CKOPEHUIITYI0 yTUIN3aluio cyocTpara. Kak mokaszanu
UCCIIeIOBaHUs1, OMOTyMYC 3HaYUTENbHO 3(P(EKTUBHEE IPYTUX YIOOPEHUH, CYLIECTBEHHO
MOBBIIIACT IUIOAOPOAHNE TTOYBBI M €€ YCTOMYMBOCTH K BOJHOM 1 BETPOBOM PO3UHU, OBICTPO
BOCCTAHABIIMBAET IJIOJOPOAUE HUKOILUIOAOPOIHBIX YYACTKOB, YIIYUIIAET YKOJIOTUUECKYHO
o0cTaHoBKY. [IpOMBIIIIEHHOE MOJTy4YeHre OUOTryMyca OCBOEHO BO MHOTHX CTpaHax. B Hamei
CTpPaHE MPOMBILIJIEHHBIM PA3BEICHUEM YEPBEU HA OCHOBE MCITOJIb30BAHUS OPraHUYECKUX OTXOHAOB
ISl POM3BOICTBAa Ouorymyca 3anuMaroTcs ¢ 80-x romoB XX cToneTus.



MBo3auka O6pas3osa- Pazpenedmne Boipawmsauue MonyyeHne NMocaaka

TenbHas KNeToK KyNnbTypbl NpopocTKa B NPYHT
KNeTokK
Ha nNUuTaTenbHOn

cpeae

0 Bcé€ mmpe Ha NPOMBIIIIEHHON OCHOBE MPUMEHSIETCA METO/I
BET€TATUBHOIO PA3MHOXKEHUS CEIIbCKOXO3SIMCTBEHHBIX PACTCHUN
KyJIbTYpOr TKaHeil. OH MO3BOJISIET HE TOJIBKO OBICTPO pa3MHOXKaTh
HOBBIE NIEPCIEKTUBHBIE COPTA PACTEHUN, HO U TTOJTYYUTH
HE3apPaXEHHbIN BUPYCAMHU TTOCAIOYHBINA MaTepUall.



buomexnonocuu 8
IHCUBOMHOBOOCIMEE.

B mocnennue roapl MOBBIIAETCS HHTEPEC K
JIO’KJIEBBIM YEPBSIM KaK K HICTOYHUKY KMBOTHOTO
OeJiKka Jj1si COTaHCUPOBAHUS KOPMOBBIX PALTUOHOM
’KUBOTHBIX, IITUII, PIO, IMTYIITHBIX 3BEPEH, a TAKKe
OeJIKOBOM JT0OaBKM, 001agaroIIel JeucOHO-
IpOPUIAKTHIECKIMHU CBOMCTBAMH.

J[71s1 TOBBIIIICHUS TPOAYKTUBHOCTH KHBOTHBIX
HY>KEH TTOJTHOIECHHBIN KOpM. MUKpOOHOIOrnyecKast
MIPOMBIIIEHHOCTh BBIITYCKA€T KOPMOBOM OEJIOK Ha
0a3e pa3IMYHbIX MUKPOOPTAHU3MOB - OAKTEPUH,
rpudoOB, APOXIKeH, Bogopocieil. Kak mokazanm
IPOMBIIUICHHBIC UCTILITAHMS, Oorarasi OeIKamMu
Oromacca OJJHOKJIETOUYHBIX OPTaHHU3MOB C BBICOKOH
(D PEeKTUBHOCTHIO YCBAUBACTCS
CEJIbCKOX035IMCTBEHHBIMHU KUBOTHBIMU. Tak, 1 T
KOPMOBBIX JIPOXKEUN TTO3BOISET CIKOHOMUTD S-7 T
3epHa. DTO UMEET OOIBIIOE 3HAYEHUE, TOCKOJIBKY
80% ruToImanen CeNbCKOX03IMCTBEHHBIX YTOAUN B
MHPE OTBOMATCS JIJII IPOU3BOACTBA KOPMA CKOTY H
IITULIE.
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Kaonupoesanue.
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0 KixonupoBanue oBubl Jomnu B 1996 rony SAnom BunemyTom u ero
KoJuIEraMu B POCIIMHCKOM MHCTUTYTE B DMHOYpre BhI3BAJIO OypPHYIO
peakiio Bo BceM mupe. Jloimu Oblia 3a4ara U3 KJICTKH MOJIOYHOM
KeJIe3bl OBIIbI, KOTOPOH YK€ IaBHO HE OBLJIO B KUBBIX, a €€ KIIETKH
XPaHWJIUCh B )KUIKOM a30Te. MeToarKa, ¢ MOMOIIbIO KOTOPOU Obliia
coszaana Jlonny, n3BeCTHA MO/ HA3BaHUEM 'TIEPEHOC sApa'’, TO €CTh U3
HEOIUIOIOTBOPEHHOM SAMIEKIETKH ObLIO YAAJICHO S/IPO, @ BMECTO HETO
IIOMEIIEHO SIPO M3 COMAaTUYECKOM KIEeTKHU. M3 277 SUIEKIIETOK C
MIEPECAKECHHBIM SAPOM JIUIIb OJIHA PA3BUBAJIACH B OTHOCHUTEIIBHO
3[I0POBOE KUBOTHOE. ITOT METOJT PA3MHOXKECHUS SABIACTCS
"acekCyallbHbIM'', TaK KaKk OH HE TPEOYET HAJIMYUS MPEICTABUTEIA
Ka)XJIOro I10J1a, 4TOOBI co37aTh peOeHKka. Ycnex BunbMyTa ctan
MEXKIYHAPOIHOW CEHCALUEHN.

0 B ngexabpe 1998 roma crano u3BeCTHO 00 yAauHBIX 3aKOHUYHUBIIHNXCS
MOMBITKAX KJIOHUPOBAHUS KPYITHOTO POraToro CKOTa, Korjaa arnoHIam
. Karo, T. Taru u cOTp. yAaaoCh MOJIYUYUTh & 3M0POBBIX TEIAT MOCIE
nepeHoca 10 peKoHCTPYUPOBAHHBIX SMOPHUOHOB B MAaTKy KOPOB-
PELIMITUEHTOB.
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Hoevle omkpovimus
8 oonacmu MeoOuyUuHbl.

! V.

Oco0eHHO MUPOKO yCTeXH OMOTEXHOJIOTUU IPUMEHSIOTCS B MeIuIlMHE. B HacTosIIee Bpemsi C
MOMOIIbI0 OMOCUHTE3a MOMYyYat0T aHTUOMOTUKHU, (DEPMEHTBI, aMUHOKHUCIIOTHI, TOPMOHBI.

Hampumep, ropMOHBI paHbllle, KaKk MPaBUiio, MOJIyYaad U3 OPraHOB U TKaHEH KUBOTHBIX. Jlaxke nis
MOJIy4eHUsI HEOOJIBIIIOTO KOJIMYECTBA JICUeOHOTO Mpenapara TpeOoBajJIoCh MHOTO HCXOAHOTO
matepuana. CienoBareabHo, TPYAHO OBLIO MOTYYUTh HEOOXOIUMOE KOJTMYECTBO IIpernapara, U OH
OBLIT OYEHB JOPOT.

Tak, uHCYIWH, TOPMOH MOHKEITYIOYHOMN KEJIEe3bl, — OCHOBHOE CPEICTBO JICUCHUS TIPU CaxapHOM
nauadere. 9TOT TOPMOH HAJ0 BBOAUTH OOJIBHBIM ITOCTOSHHO. [IpOM3BOACTBO €ro U3 MOMKETyI0THOM
YKE€JIe3bI CBUHBH MJIM KPYITHOIO POTaToro CKOTa CIOKHO U Aoporo. K Tomy ke MOJIeKybl HHCYINHA
YKUBOTHBIX OTJIMYAFOTCS OT MOJIEKYJI HMHCYJIHNHA YeJIOBEKa, YTO HEPEIKO BBI3BIBAJIO aJICPTHUCCKHEC
peakiuu, 0ocoOOCHHO y neTei. B HacTosimiee Bpemst HalaXeHO OMOXMMUYECKOE TTPOU3BOACTBO
YEJIOBEUECKOr0 MHCYJIMHA. BB MoyyeH TeH, OCyIeCTBISIONIUN cCuHTe3 HHCYIuHA. C MOMOIIIBIO
T€HHOI WH)KEHEPHUH ATOT I'eH OB BBEICH B OaKTEPHAILHYIO KIETKY, KOTOpasi B PE3y/IbTare
nproOpesia CoCOOHOCTh CUHTE3UPOBAaTh MHCYJIMH YeJIOBEKA.

[TomuMo nosTy4eHus 1€4€OHBIX CPEICTB, OMOTEXHOIOTHS MO3BOJIAET MPOBOAUTH PAHHIOIO
JUArHOCTUKY MH(EKIMOHHBIX 3200JIEBAaHUI U 37T0KaY€CTBEHHBIX HOBOOOPA30BaHMI Ha OCHOBE
npuMeHeHus npenaparoB antureHos, JJHK/PHK -npo6.

C oMOIIIbI0 HOBBIX BaKIIMHHBIX MIPEIAPaTOB BO3MOXKHO MPEAYIPEIKACHNE NHPEKIIMOHHBIX
OOJIE3HEN.



Memoo cmeoniosvix Kiemoxk:
Jeyum wiu Kaiedum?

SAnoHcKUEe yueHble o1 pykoBOACTBOM npodeccopa Cunbsa SImaHaka u3
VYuuBepcutrera KnoTto BriepBbIi€ BbIICIUINA CTBOJIOBBIE KIETKH U3 YEJIOBEUECKON
KOXKM, TPEABAPUTEIILHO BHEAPUB B HUX HAOOp ompeaeeHHbIX TeHOoB. [1o ux
MHEHHIO, 3TO MOXKET MOCTY>KUTh AJIbTEPHATUBOU KJIOHUPOBAHUIO U TTO3BOJIUT
CO3/1aTh MpenapaThl, CPABHUMBIC C TEMH, YTO MOJIYYAOTCS IPU KIIOHUPOBAHUU
YEJI0BEYECKUX SMOPUOHOB. AMEPUKAHCKUE YUEHBIE MPAKTUUECKHU OJJTHOBPEMEHHO
MOJIYYMJIM aHAJIOTMYHBIE pe3yabTaThl. Ho 3T0 HE 03HAaYaeT, YTo Yyepe3 HECKOIBKO
MECSIIEB MOXXHO OYJET MOJTHOCTBIO YUTH OT KJIOHUPOBAaHUSI SMOPUOHOB U
BOCCTaHABJIMBATh paOOTOCIIOCOOHOCTh OpraHU3Ma MPH MOMOIIUA CTBOJIOBBIX
KJIETOK, ITOJTYYEHHBIX U3 KOXKHU MaIlMCHTA.

Chavana crnenuaincTaM OpUaeTCs YOeIUThCS B TOM, UTO «KOKHBIC» CTOJIOBBIC
KJICTKH Ha CaMOM JieJie TaK MHOTO()YHKIIMOHAJIbHBI, KaK Ka)KyTCs, UYTO UX MOXKHO
0€3 omaceHui 3a 3J0POBbE MAI[MEHTA BXKUBIISITH B PAa3JIMYHbIC OpraHbl U YTO OHU
pu 3ToM OyayT padorarh. [T1aBHOE omaceHue — Kak Obl TaKKE KJICTKU HE
IPEJCTaBIISIM PUCKA B OTHOIIICGHUH pa3BUTUs paka. [loToMy uTo ri1aBHas
ONaCHOCTh AMOPHUOHATIBHBIX CTBOJIOBBIX KJIETOK 3aKJIFOYAETCS B TOM, YTO OHU
IF€HETUYECKHM HeCTaOMIbHBI U 00J1a/1at0T CIIOCOOHOCTHIO Pa3BUBATLCS B HEKOTOPHIE
OMYyXOJIY MOCJIe TPAHCIUIAHTAIIMA B OPTraHU3M.



a5 I ennasa unscenepus.

0 IIpuémbl TEHHOM MHXXEHEPUU MO3BOJISIOT BBIICISATH HEOOXOIUMBIN I'€H
U BBOJUTH €TI0 B HOBOE T€HETUUYECKOE OKPYKEHUE C LEJIBI0 CO3IaHMs
OpraHu3Ma ¢ HOBbIMH, 3apaHee MPEAONPEACITEHHBIMU MPU3HAKAMMU.

0 MeTtoapl reHHOW MHXKEHEPHUH OCTAKOTCS €€ OUYCHBb CI0XKHBIMU U
noporocrossmumu. Ho yxe cermyac ¢ X moMOIIIbIO B
MIPOMBIIIJICHHOCTH MOJIYYalOT TAKAE BAKHBIE MEIUITUHCKUE
npenaparbl, Kak UHTEp(hEepOH, TOPMOHBI POCTA, MHCYJIMH U JIp.

0 Cenekiys MUKPOOPTaHU3MOB SIBIISICTCS] BAXKHEHUIIINMM HalpaBICHUEM B
OMOTEXHOJIOTHUH.

0 Pa3zBuTHe OMOHHMKH MTO3BOJAET 3(PHEKTUBHO IPUMEHSTh ISl PEILICHUS
MH)KEHEPHBIX 3a/1a4 OMOJIOTMYECKUE METO/IbI, UCITOJIb30BaTh B
Pa3JIMYHBIX 00JIACTAX TEXHUKU OMBIT dKUBOW MPUPOIBI.
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Ipanceennvle npoOyKmbl:
3a U nNpomuse.

i B mupe yxe 3aperucTpupoBaHO HECKOJIBKO
JECSTKOB ChEAOOHBIX TPAHCTEHHBIX PACTCHUN. ITO
copTa COM, PUCA U CaXapHOU CBEKJIbI, yCTOMYUBBIX K
repounuaamM; KyKypy3bl, yCTOWYMBOM K TEPOUIIHIAM
U BPEIUTENSAM; KapTOQes, yCTOMYMBOIO K
KOJIOPAJICKOMY KYKY; KaOAUuKOB, ITOYTH
HECOJIEpKAIIUX KOCTOYEK; IOMHUA0POB, OAHAHOB U
IbIHb C YIJIMHEHHBIM CPOKOM XPaHEHUS; parca u
COM C U3MEHEHHBIM KUPHOKHUCIOTHBIM COCTABOM;
pHca C IOBBIIIEHHBIM COICP)KaHUEM BUTAMUHA A.

[ ['eHeTHYECKM MOJIEPHU3UPOBAHHBIE HCTOYHUKHU
MOT'YT BCTPEYaThCs B KOJI0ace, COCUCKaxX, MSICHBIX
KOHCEPBAXx, MEJIbMEHAX, ChIPE, MOTyPTaxX, NETCKOM
NUTaHWUM, KalllaxX, MOKojajie, KoHpeTax u
MOPOKEHOM.




b .0 4 [ ‘enno-moouguyuposarnwie

- NPOOYKMbI.

0 [lepeueHb MPOAYKTOB, IJI€ MOTYT ObITh TEHETUYECKHU
n3MeHeHHbIe MpoayKkThl: Pudoduasunsl E 101, E 101A,
kapamenb E 150, kcantan E 4135, neuntun E 322, E 153,
E160d, E 161c, E 308q, E 471, E 4721, E 473, E 475, E
476b, E 477, E 479a, E 570, E 572,E 573, E 620, E 621, E
622, E 623, E 623, E 624, E 625.

O ['eHHO - MO (PUIIMPOBAHHBIC TPOIYKTHI: IIOKOJIaa Fruit
Nut, Kit-kat, Milky Way, Twix; nHanutku: Nesquik,
Coca-Cola, Sprite, Pepsi, uurnicsl Pringles, itorypt Danon.

0 ['eHeTMYECKM U3MEHEHHBIE TPOTYKThI IPOU3BOISIT TAKHE
kommanuu: HoBaptuc (Novartis), MoHncanto (Monsanto)-
HOBO€ HazBaHue komanuu @apmanus (Pharmacia), kyna
BxoauT 1 Koka-kona, a Takxe Hectie (Nestle), JlanoH
(Danone), Xenn, Xuni, FOaunusep (Uniliver), FOnaiitua

bucksutc (United Biscuits), pectopanbl Mak-JloHa/ic
(Mac-Donalds).

i B mupe He 3aperucTpupoBaHO HU OAHOTO (PakTa, 4To
TPAHCT€HHOE PACTEHUE HAHECIIO Bpe yenoBeky. Ho
OIUTENBHOCTh TEPATH HE CTOUT. [I0Ka HE BBISICHEHO, HE
MOBJIUSIIOT JIK 3TU PACTCHUSI HA TOTOMCTBO, HE 3arps3HST JIU

OKPY>KaIoIIyI0 Cpey.




%, Ilepcnexmuenl pazeumaus
- OUOMEXHOTIO2UIL.

0 Bce mupe Ha MPOMBIIIIEHHOW OCHOBE IIPUMEHSETCS METO BET€TATHUB-
HOTO Pa3MHOXKEHHUS CEIIbCKOXO3SIMCTBEHHBIX PACTCHUU
Kynomypoii mkanei. OH MO3BOJISIET HE TOJIBKO OBICTPO Pa3MHOKHUTH
HOBBIE IEPCIIEKTUBHBIE COPTA PACTEHUH, HO U IIOJYYUTh
HE3apaXEHHBIM BUPYCAMU MOCAI0YHBIA MAaTEpUalL.

0 BHOTEXHOJIOTHS MO3BOJISIET MTOTYYATh IKOI02UUECKU YUCHIbLE UObL
monJuea myTeM OnorepepadoTKH OTXO0I0B IMIPOMBIIILICHHOTO U
CEIBCKOX035MCTBEHHOTO MPOU3BOCTB. Hamprumep, co3maHsl
YCTAHOBKH, B KOTOPBIX HCITOIB3YIOTCS OaKTEepHHU IS MepepadboTKu
HaBO3a U JPYTUX OPraHUYECKUX OTX0A0B. M3 1 T HaBO3a MoIy4aroT 10
500 M3 Ouorasa, yTo skBuUBajeHTHO 350 J1 OEH3UHA, TIPU STOM
Ka4eCTBO HaBO3a KaK yA0OpECHUS yIydIIaeTcs.

0 buorexHonorn4yeckre pa3padOTKH HAXOAAT BCE OObIIEe MPUMEHEHHE
B JI0OBIYE U NMEPEPA0OTKE MOJIE3HBIX HCKOMIAEMBIX.



[locneocmeus pazsumus
g ouomexnonoz2uu 6 anoxy HTP.

|:| B xoxe nanpHenmmx HaOdroaeHuN 3a oBeuKkor J1oJim ObLIo

YCTaHOBJICHO, YTO OHA CTajia O4€Hb OBICTPO cTapeTh. K TOMy BpeMeHH,
koraa Jloamm mocturnia pa3MepoOB B3POCIOU OBIIbI, €€
(DU3HOJIOTUYECKOE COCTOSTHUE OBLIIO TAKOE e, KaK y CTapoil 0COOH.
OTO NOCTaBUJIO I10J] COMHEHHME 11€JI€CO00PA3ZHOCTh KIIOHUPOBAHHUS
KUBOTHBIX.

0 B Hacrosmee BpeMsi BO MHOTUX CTpaHax, B TOM 4uclie U B Poccun,
aKTUBHO pa3palarbIBalOTCs 3aKOHbI, HAIPABJICHHBIC HA TO, YTOOBI
BBECTH B IMPABOBBIC paMKH Pa0OTHI 110 TEHHOW MHXKEHEPHUH, 10
MIPAKTUYECKOMY MCIIOJIb30BAHUIO TPAHCTEHHBIX OPTaHU3MOB, a TAKXKE
UCCIIE0BAHUM 10 KIIOHUPOBAHUIO YEIOBEKA.



Koneuy



