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buorexHoJ0rusi Kak IMPUOPUTETHOC HAIIPABJICHUE
HHAYCTPUAJIBbHO-WHHOBAIIMOHHOI'0 Pa3BUTHUN Ka3zaxcrana

B craTpe nmokaszaHo, 94TO MpUMEHEHNE NHHOBAMOHHBIX OMOTEXHOJIOTHH acT BO3MOKHOCTH B X XI B. obecne-
YUTh PACTYyILEEC HAacEICHUE 3eMIIU IIPOJIOBOJIBCTBUEM, & TAKXKE MMUTHEBOM BOAOM U APYrMMU IPUPOJHBIMA PE-
CypcaMH Ha OCHOBE MOBBIMICHHS 3((HEKTHBHOCTH HCIOJB30BAHMS MOTCHIHANOB OHOC(EpHl, Tuapochepsl,
aTMocdeps! u urocdepsl. JlenaeTcst BEIBOJ, YTO Pa3BUTHE B MEPCIICKTUBE OMOIYHEPTeTHKH NOTPEOYeT MUpo-
KOTO HCIIOTb30BaHHA OMOTEXHONOTMH A BbIpamMBaHUs OuMomacchl. OMNMCBIBAIOTCS COBPEMEHHBIE BUIBI
O6MOTOIUINBA, KOTOPBIE BKIIFOUAIOT: 3TAHOJ, W3BIEKAEMBIH U3 IEJUTIONO3bI, caxapa M KpaxMmana (3a HCKIToue-
HHEM 3€pHOBOTO Kpaxmaia), OTXOA0B 00pabOTKM 3epHOBBIX KYNbTYp U OBOIIEH, ’KUBOTHBIX H MUILEBBIX OT=
XOJI0B; IM3€NIbHOE TOILUTHBO U3 6HOMacchl; Ouoras, MpoN3BEACHHBIH Ha OCHOBE KOHBEPCHU OHOMACCHI, U JIpy-
THe BUIbI OMOTOILINBA, H3BIEKAEMOTO U3 [IEJUTIOJIO3HON OHOMACCHL. Y IenseTcsl BHUMaHHe IPUMECHEHUIO OHO-
TEXHOJIOTHI B IEJSIX 3alUTHI OKPYXKAIOIIEH Cpesbl Ha MPEANPUSITHSIX TOPHOZOOBIBAIOMIEr0 CEKTOPA IKOHO-
MUKH.

Kniouesvie cnosa: OMOTEXHONOTHS, OMOWHIYCTpUS, MHOHATHE, PHIHOYHBIA IIOTEHINAN, OHOIKOHOMUKA,
OMONPOIYKIHA, KalCyIMPOBAaHHE CEMSH, MEAWIMHCKUE OMOTEXHOJOIMH, OMO3TaHOJN, OGmonusens, Ouoras,
3aIUTa OKPYKAIOLIEHN Cpenbl.

Ymo maxoe 6uomexnoio2ua?

MHuKpoOpraHu3MBbI CYIIECTBOBAIA C CAMOTO 3apOKICHHS KU3HA Ha 3emiie. [lpemcraBisst coboit camyro
MHOTOYHCIICHHYIO ¥ pa3HOOOPa3HYIO TPYIITY KUBBIX OPraHU3MOB, OHHM BCTPEYAFOTCS ITOBCEMECTHO — Ha CaMBIX
OOJIBIIINX TITyOMHAX OKEaHa M B BRICOKUX CJIOSX aTMOC(EPBI, B BOJIE, TOYBE U B BO3AyXe U T.1. O0nanas mupo-
KM CIIEKTPOM METa0OIMYECcKOro anmapara, OHH PacTyT U Pa3MHOKAIOTCS KaK B MPUCYTCTBUHM KHCIOPOA, TaK
Y TIPH €TO TIOJIHOM OTCYTCTBHH, UCIIONB3YsI B KAYECTBE MUIIM Pa3HOOOpa3HbIE BEIIECTBA KaK OPraHMYECKOH,
TaK ¥ HEOPTaHMYECKOW MPUPOIBL.

[IpakTHdeckoe MCIOIB30BaHUE MUKPOOPTaHW3MOB YEIOBEKOM HAYaJIOCh eIlle C IPEBHHUX BpeMeH. BHa-
gaJie 3T0 ObUTO MHTYUTHBHBIM ITyTEM: YEJIOBEK HAYYMJICS TOJIy4daTh U3 BUHOTPala BUHO, U3 MOJIOKA — CBIP,
W3 MYKHU U BOJBI — XJie0. BriocnencTBum, ¢ pa3BuTHEM HAyKH, KOTJa YEJI0BEK IOHSUI, KTO «TJIaBHBII BUHOB-
HUK» B 3TUX MPEBPAIICHUSX, ObLIa pA3BEPHYTA IIeIasi OTPACITh — OUOTEXHOJIOTHS.

B kHure MapoKKaHCKOrO y4eHOro W momyisipum3aTopa Haykn Anbbepa Caccona «bHOTEXHOJOTHS:
CBEPILICHUS U HAACKIBD) OTMEYACTCS, YTO «OMOTEXHOJIOTHS, B CYIITHOCTH, HE YTO MHOE, KaK MCIIOJIb30BAHUE
KYJIbTYp KIETOK OaKTepWid, IPOAOKEH, )KUBOTHBIX WM PAaCTCHHM, METa0OIU3M U OMOCHHTETHUYECKUE BO3-
MOKHOCTH KOTOPBIX 00eCreYnBaroT BhIpabOTKy crenuduueckux BemecTB. CornacHo omnpeneneHuo EBpo-
TeWCKOM OMOTEXHOMOTHYECKOW (emepariuu, co3ganHord B 1978 1., OMOTEXHOJIOTHS Ha OCHOBE NMPUMEHEHUS
3HAHUU W METOAOB OMOXUMUH, MUKPOOHMOJIOTHH, TEHETUKH U XMMHUYCSCKOW TEXHUKHU IMO3BOJIACT M3BJICKAThH
BBITOAY B TEXHOJOTHYECKHX MPOIECCaX U3 CBONCTB MUKPOOPTAHU3MOB H KJIETOYHBIX KyibTyp. OHa co3naer
BO3MO>KHOCTB MOJTyYEHHS C MMOMOMIBIO JIETKO JOCTYITHBIX M BO30OHOBIISIEMBIX PECYPCOB TE€X BEIIECTB M CO-
SAMHEHU T, KOTOPBIC BaXHBI JIJIS )KU3HU U 0J1arocOCTOSHUS JIFOIEH.

B mpowmsprmmenaoM macmtabe momoOHass OMOTEXHOJOTHST TPECTABISET COO0H yxKe OHOMHIyCTPHIO.
ocmeanss Bkmoyaet B cebst, C OJTHOW CTOPOHBI, OTPACIH, B KOTOPHIX OMOTEXHOJIOTHYECKAE METOIBI MOTYT
C YCIIEXOM 3aMEHUTh IIMPOKO UCTOIb3yeMbIC B HACTOSINEE BPeMsl TPAAUIIMOHHBIE METOJbI, & C APYrol —
OTpacii, B KOTOPBIX OMOTEXHOJIOTHS UTPACT BEAYIIyI0 poiib. Cpenu MepBhIX B 00JaCTH XUMHUYECKOHW MPO-
MBIIIJIEHHOCTH Ha30BEM CHHTE3 UCKYCCTBEHHBIX IPUIIPAB, MOJMMEPOB U CHIPHS IS TEKCTHUIBHOMN TIPOMBIIII-
JIEHHOCTH, B 00JIaCTH DHEPTETUKH — IOJIYICHHE METaHOJIa, 3TaHOIa, Ororasa U BoJaopoaa, B o0jIacTu Ouo-
METAJLTyPTU — U3BJICYCHUE HEKOTOPHIX MeTauioB. Bo BTOpO# rpymme oTpacield OMOTEXHOJIOTHS OXBaThI-
BaeT MPOM3BOJICTBO MIPOJAOBOJILCTBUS (ITMPOKOMACIITAOHOE BRIPAIUBAHUE JPOXIKEH, BOTOPOCICH U OaKTe-
PHiA ISl IOTyYeHUs] OETTKOB, AMUHOKHCIIOT, BATAMUHOB, & TaKXKe JUIS MCIOJIh30BaHMS UX (EPMEHTOB); yBE-
JIUYCHUE TPOTYKTUBHOCTH CEIILCKOTO XO3SHCTBA (KIIOHUPOBAHUE M CEJICKIUS COPTOB PACTEHUM, UCXOMAS U3
TKaHEBBIX U KIIETOYHBIX KYJIBTYp, MPOU3BOJCTBO OMOWHCEKTHIIMIOB); (hapMaleBTUYECKYI0 TPOMBIILICH-
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HOCTh (pa3paboTKa BakKIUH, CHHTE3 TOPMOHOB, MHTEP(EPOHOB W AHTHOMOTHKOB); 3aILUTY OKpY’Karomei
Cpenbl 1 YMEHBIIEHHE €€ 3arpA3HeHUs (OUYMCTKa CTOYHBIX BOJ, TiepepadoTKa X035 HCTBEHHBIX OTXO0/IOB, U3T0-
TOBJICHHE KOMIIOCTa, a Takke MPOW3BOJACTBO  COCIWHEHHH, TOAMAIONUXCA  PACHICTIICHHIO
MUKpoopranusmamun)» [1; 12—14].

Kak cunraror aBTopsl MoHOIrpaduu [2; 21, 22], «OHOTEXHOJIOTHH IIPEACTABIIAIOT OO0 pazHOOOpa3HbIC
TEXHOJIOTHMH U METOJIbI, BKIIIOYasi HECKOJIBKO O0siacTeil mpumMeHeHus. Tak, Hampumep, TEXHOJIOTHH PEKOMOH-
HaHTHBIX JIHK MoryT nmpuMeHSITbCs IS IPOU3BOJICTBA KPYITHOMOJIEKYJIIPHBIX MEIUIIMHCKUX TPENapaToB B
(hapMaleBTHYECKOM CEKTOpE, MIPHU MPOU3BOACTBE HOBBIX BHJIOB 3EPHOBBIX B CEJIBCKOM XO3SHCTBE, IPH CO3-
JIAHUW HOBBIX MHKPOOPIaHW3MOB, MPU MPOMBIIUICHHOM IPOU3BOJCTBE (DEPMEHTOB JJISi XHMUYECKOH IPO-
MBIIJICHHOCTH U T.J. Bce 3T0 co3/aeT cnoXHOCTH NPU ONPECTICHUN TIOHITUSL «OMOTEXHOJIOTHSY U «OHO-
TEXHOJIOTHYECKAasi TEXHUKA», OAHOBPEMEHHO 3aTPYAHSS CO3JaHUE COOTBETCTBYIOIINX WHANKATOPOB M:CTaTH-
CTHUYECKHX MoKa3areneid. HecMoTps Ha 3T0, yKe cieJaHbl OnpeesIeHHbIe Iard B 3TOM HalpaBJIeHHH.

Tak, B Opranuzanuu SKOHOMHUYECKOTo coTpymandectBa U pasutus (OOCP) npuHsATO 1Ba Oonpemerne-
HUS1 OMOTEXHOJIOTHI: «IPOCTOE ONpeneneHue» 1 Oolee MNUPOKOe, ONMUPAIOLIeecs] Ha CIIUCOK OMOTEXHOJIOTH-
YECKOr0 MPUMEHEHUS], M «CIUCOYHOE OIpeesieHHe) OMOTEXHONOTHYECKOW TeXHUKH. OHM, MO0 MHEHHUIO
skcriepToB ODCP, TOIKHEI CYITIECTBOBATH KaK COBMECTHOE TIOHSTHE.

Henb3st ckazatb, 4TO 3TO NOHATHE ABJSETCS WCUEPIBIBAIOLINM, HO JUIS aHATATHYECKUX PaldoT U cTaTu-
CTUYECKUX MaTepuaioB OHO BIoJHE NpuroaHo. Jkcrnepramu ODCP npemioxeH CIEAyIOLNN, «CIIUCOK)» CO-
BPEMEHHBIX KOHBEPTEHTHBIX OMOTEXHOJIOTHHA, KOTOPBIE HCIOIB3YIOTCS. B CEIHCKOM. XO3SiCTBE, OMOIHEpre-
THKE, OMOTEXHOIOTUIECKOH U PapMalleBTHUECKON TPOMBINIICHHOCTH, MEAUIIAHE 1 T.J1.:

— JJHK/PHK: reHomuka, hapMakoreHoMHUKa, TeHHbIC TaTYNKU WM TeHHbIE AETEKTOPHI, TCHHAs MHXKe-
Hepusi, DNA/RNA cekBeHUpOBaHUE / CHHTE3 U aMIUTMUKAIHSL (OHpeIelieHue IepBUYHON CTPYKTYPBI Mak-
pomosekyi, ycuienue nporecca kornupoanus JHK/PHK, reneTHdecku BbIpa)XeHHOE MPO(UIMPOBAHKE
U ap.).

— IIpoTenHsl 1 Ipyrue MOJEKYJbl: CEKBEHUPOBaHKE / CHHIE3 W KOHCTPYHUPOBAaBHE MPOTEUHOB U MENTHU-
JIOB, BKITIOYasi OOJIBIIME TOPMOHAILHBIC MOJICKYJIBI, YIIYYIICHHAS CHCTEMa JTOCTABKH JIEKAPCTBEHHBIX Iperna-
PaToB B KOHKPETHBIE TOUKH OpraHu3Ma Ha OCHOBE OQJIBLIMX MOJICKYJI, TPOTEOMHUKA, U30JIUPOBAHUE M OUUCT-
Ka IPOTEMHOB, CUTHAIM3ALMS U UICHTU(UKALHS KIETOUYHBIX PELENTOPOB.

— Kiterounble 1 TKaHEBbIC KYJIBTYPHI U UX KOHCTPYUpPOBaHHUe: (epMEHTAI, HCIOIB3YIOIIas Ouopeak-
TOPBI, OHOIPOLIECCH, OMOBBIIIENIAYNBAHNE, PA3MITUCHHUE APEBECHHBI C TIOMOIIBIO JIUTHUH-PA3PYIIAOIINX
rpuOKOB, OTOEIMBAaHUE C MOMOIIBIO APEBOPAZPYIIAOIINX IPUOKOB, OHomecynbdopuzanus, Ornonorunuaeckas
OYHMCTKA 3aPKECHHBIX OPTraHMYECKUMHU OTXOIaMI TTOYB C IIOMOIIBI0 TPHOKOB, OMOGMIBTpays U JIp.

— I'enbr 1 PHK-BekTOpBI: TeHHas Tepaliusi, BUPYCHBIE BEKTOPHI.

— buonndopmaTika: KOHCTpyHpOBaHUE 0a3 JaHHBIX T€HOMOB, IPOTEMHOBOIO CEKBEHUPOBAHHSA, MOE-
JIUPOBAHUS CJIOKHBIX OMOJIOTHYECKHX MPOLIECCOB, BKIIIOYAsl CHCTEMHYIO OHOJIOTHIO.

— HaHOOMOTEXHOIOTHH: HMHCTPYMEHTHI W TIPOIECCHI, HCIIONB3YIONME HAHO- M MHUKPOTEXHOJOTHUH
C IEJIBIO CO3JaHMsI 000PYAOBaHNUS I N3YIEeHUSI OMOCHCTEM U HCIIOJIb30BAaHUS B CHCTEMAaxX JOCTaBKHU JeKap-
CTBEHHBIX IIPENapaToB B OPTaHU3M, IUArHOCTHKE U TIp.

PaznnyaroT Takke HCMONb3yeMble, OCOOEHHO B KHMBOTHOBOJCTBE, T€HETUYECKHE W PEMPOAYKTHBHBIC
WHHOBAIIMOHHBIE OHOTEXHOMOTHU. K pernpoayKTHBHBEIM OUOTEXHOJOTHSIM OTHOCSTCSI TEXHOJIOTHH HCKYCCT-
BeHHOTO oceMeHenust Al (Artificial insemination) u smOopuonansHoro tpanchepa ET (Embrio transfer). Otu
OMOTEXHOJIOTHH LIUPOKO HCIONB3YIOTCS B CEIIBCKOM XO3SIMCTBE MPOMBIIIJICHHO PAa3BUTHIX CTPaH M B MEHb-
IIEH.CTETIEHU B PA3BUBAIOLIUXCSL.

JocTmKenns B MOJIEKYJISIPHOM T'€HETHKE MPEAOCTaBMIIM BO3MOXKHOCTh CO3JaHMsI TEXHUKH T€HHOU ce-
JICKIMH, TTIaBHBIM 00pa3oM jisi 00prObI ¢ 3a00JIeBaHUSIMH KUBOTHBIX U YCTPaHEHHUS TEHHBIX JeeKkToB. MH-
HOBAIMOHHBIE OMOTEXHOJIOTHH, BKIIIOYasi TEXHOJIOTUH KIIOHUPOBAHUA, TPAHCTEHO3a U TpaHcdepa coMaTnde-
CKOTO (TEJIECHOT0) MaTepHasa, OKaXyT TPOMaTHOE BO3[CHCTBHE HA Pa3BUTHE KUBOTHOBOJICTBA U NMITHUIIEBOI-
crBa B XXI B. OHaKko ele He MOTHOCTBIO PEIIEHBI MPOOJIEMBl HAYYHOTO, TIONMUTHYECKOT0, SKOHOMUYECKO-
r0, MHCTUTYIIMOHAILHOTO M PEIMTHO3HOTO XapaKTepa, CACP KUBAIOIINE B OTPEACTICHHON CTETIEHN UCTIOB30-
BaHUE TaKNX OMOTEXHOJIOTHIN.

CTouT OTMETUTH, YTO OMOTEXHOJOTHA SBISETCS OAHUM M3 3(P(EKTUBHBIX MyTEH HHAYCTPHAILHO-
WHHOBAIIMOHHOT'O Pa3BUTUS HAILIETr0 TOCYAApPCTBAa, KOMIIOHEHTOM YCIIECHIHOTO M YCTOHYMBOIO 3KOHOMHU-
YECKOTO pa3BHTHA CTpaHBl B cBeTe peanmsanmu Ctparermm «Kazaxctan—2050». Ha 3To akmeHTHpoBai
BHuManue [Ipesunent PK H.A.Ha3zap6aeB B cBoem [locinanuu napomy Kaszaxcrana «Kasaxcranckuil myTb—
2050: Enunas uenb, enuHbe HHTEPECH], equHoe Oynymiee»: «B paMkax BTOpOH M ClEAyIOUIMX ISTHIETOK
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CJIEIyeT OCHOBaTh OTPACiM MOOWIBHBIX W MYJBTUMEAMHHBIX, HAaHO- W KOCMUYECKHUX TEXHOJOTHIA,
pOOOTOTEXHHUKY, TEHHOW HHXECHEPHH, IIONCKA U OTKPBITHS dHEPTUHU Oymymieroy [3; 4].

PecniyOnuka Kasaxcran oOnamaeT OONBIINM PHIHOYHBIM MOTSHIMAIOM s 3G (EKTUBHOTO IpHUMEHE-
HUsl OHOTpenapaToB — HE(TETa30BbIi CEKTOP, CETCKOE XO3SICTBO, dKUBOTHOBOJICTBO U Jip. CeromHs co3-
JIaH W YCIICITHO MPUMEHSIETCS IeJbId CIIEKTP MUKPOOUOIOTHUECKUX MPENnapaToB I HYKJ MPOMBIIUICHHO-
CTH, CEJIbCKOTO XO3sHCTBA, )KWBOTHOBOJICTBA M OXPaHbI OKpYyXaromiel cpenbl. OCHOBHOE Ha3HAaYeHUE OWO-
MperapaToB — COKPAIICHUE U OTKAa3 OT MCIIOJIb30BaHUS XUMUYECKH BPEAHBIX BEUIECTB B MPOMBIIIJICHHOCTH,
CEJIbCKOM XO3SIMCTBE M B OBITY, MEPEX0]] Ha pecypcocOeperaroinue, IKOJIOTHISCKH YUCThIC H 0e30IacHbIe
TEXHOJIOTHH.

Hnmeepayus u koneepeenyus OUOMexHoI02Ull, Y4acmeyouux
6 popmuposanuu OUOIKOHOMUKU U OUO0OWecmEa

[IpuMeHeHne YeT0BEeKOM OMOTEXHOJOTHH B HAIIMOHATHHOM M TIIOOATEHOM IPOM3BOJCTIBE MEPBUYHON
MPOAYKIIMH, 3APABOOXPAHEHUH W MPOMBIIIICHHOCTH (GOpMUpPYET OMOIKOHOMUKY ¥ OMOOOIIECTBO, HAXOIUT
OTpaXCHUE B CTAHOBJICHUW WHHOBAIIMOHHO-TEXHOJOTHYeCKON nuBmim3anmu XXI cronerus. buoskonomuka
BHOCHT 3HAYUTEIHLHYIO JIOJIO B HAIIMOHAIILHBIN U Ti00ansHbi BBII.

Oxupaercs, uro k 2030 1. moss OuotexHosoruii B rimodansHom BBIT moxer moctrus-mopsiaka 2,7 %.
Ora TeHaeHIUs OyneT Hanboliee aKTUBHO COMPOBOXKIATHCS KOHBEPICHIIMEW W CUHEPTHEH OHOTEXHOJIOTHH
¢ Ha"notexHomorussmu, WMKT (MHpOpMANIMOHHO-KOMMYHUKAITHOHHBIMUA TEXHOJIOTUSIMHU), KOTHUTUBHBIMU
HayKaMH W TEXHOJIOTHSAMU, TIpH 0011eM pocte riiodansaoro BBIT [2; 14—16].

buoTtexHomoruu U 0MO3KOHOMHUKA, (HOPMHUPYST OHOOOIICCTBO, MOPOKAAIOT HA0Op HOBBIX COLIMAIBHBIX
CBSI3CH, HOBBIA COIIMYM, TPAaHC(HOPMHUPYIOT COLUANBHYIO TICHXOJIOTHIO, W3MEHSIOT MBINUICHHE OOIIEeCcTBa,
TIOJIATHKOB | YeJoBeuecTBa B 11eom [2; 280].

B nmpunnmmne yxe ceiiuyac HaGIrOnaeTCs MPOLECC MHTErPAlAN W KOHBEPTEHIINH PAa3IMIHBIX HaIpaBiie-
HUH HCIIONB30BaHUSI OMOTEXHOJIOTHH, YTO (aKkTHUecKH co3faeT GyHaaMeHT ¢opMupoBaHHus OnooOIiecTBa
XXI1 B., THHOBaIIMOHHOE OMOMBIIIIICHHE, OUOTICUXOJIOTHIQ JTIFQ/ICH M OMOCOIMATEHYIO TICUXOJIOTHIO O0IIEeCT-
Ba (puc. 1).

TlepBuuHoe GHONPOH3BOACTBO
(MPOIOBOBCTBHE H IUIIEBbIE HPOLYKThI,
JKHBOTHOBOJICTBO, BOIIOKHA, BBIPAIIMBAHIE |
LIeJLTIOI03HO-XO3AHCTBEHHBIX KyJIBTYp H Ip.)

+

HAP
B 00J1aCTH HayK O KH3HH, TCHOMA,
TIPOLIECCOB, POHCXOMAIIMX B KIETKE,

GronHpopMaTHKa U Ip. 1

Buomenuuuna BHONPOMBIILIEHHOCTh ¥ GHOIHEPreTHKa
(HOBBIE OHOTEXHOIOTHH B 00J1aCTH (6MOTEXHOJIOTHH 11O TIPOH3BOICTBY
TEpaIuy U IMarHoCTukH, hapma- | o a| depmentos, Gruoromnnupa, Guornactu-

LeBTHKA U Jp.) il e KOB, GHOKOMIIBIOTEPBI 1 JIp.)

A 4

Pucynok 1. Cxema, HITIOCTPUPYIONIAs HHTETPALMIO X KOHBEPIeHINIO OMOTEXHOJIOTHH, YU4aCTBYIOIIHUX
B (hOPMHUPOBaHUM OMOIKOHOMUKH U OnoobiecTBa (1o marepuaiam: Arundel A., Sawaya D. The Bioeconomy, 2030.
Designing the Policy Agenda. OECD, Int. Programme. 2009 Jupiter Images Corporation/Imagine Ltd. [4; 24])

W3menenne B OMOMBIIIIEHUH B 3HAYUTEIFHOW CTEIIEHH CBSA3aHO C MPOOJIEMON M3MEHEHHS TPUPOIbI,
B TOM YHCJIE U CaMOTO YeJIOBEKAa KaK Ba)KHEUIEH COCTaBIIIONICH ATOW mpuponmbl M Omochepsl, a Takxke
¢ mpo0JIeMOl YCTOWYMBOCTHU Pa3BUTHUS TTI00aTBHON OMOIKOHOMUKY U MHHOBAIIMOHHOW nuBMim3amu X X1 B.

Ilpobrembl u nepcnexmusbl NPOU3800CMEA U NOMPeOIeHUS NePEULHOL OUONPOOYKYUU

Kaxk ceifuac, Tak 1 B MepCIeKTHBE MTPOMU3BOACTBO MEPBUYHON OMONIPOAYKIINN OYyAET HAPAMYIO CBS3aHO
C TOBBINIEHUEM (P PEKTUBHOCTH (YHKIIMOHUPOBAHUS MPUPOJIHBIX CHCTEM JKU3HEOOECTICUeHHS YeI0BeKa, B
TOM YHUCJIC TOCPEICTBOM IIPUMEHEHUST OMOTEXHOIOTHIA.
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B nepcnexkTrBe OMOTEXHOJOTHH B CEIBCKOM XO3AKUCTBE OYAYT UTPaTh MCKIIOYUTEIHFHO BAKHYIO POJIb,
vMesi B BHJy 3HAYMTENBHBIN POCT HACEJICHHS 3eMIIM W, CIIEOBATEIhHO, POCT CIpOca HA TMEPBUYHYIO
ouonponykuuto. Ecnu B Hacrosiee BpeMsl HaceleHHWe 3eMIIM COCTaBIISIET OKOJO 7 MIIPJ YelOBEK, TO, IO
MIPOrHO3aM IKCIEPTOB, HacesneHue mupa k 2050 r. yenuuures 10 9,2 mapn yenosex [5; 3].

3HauuT, y Hac HET ApPyroro BBIOOpa, KpOME KaK TMPOJOJDKATh AKTHBHU3MPOBATH MPOM3BOJICTBO
MPOJOBONIGCTBHA. HO TeMITBI pocTa OCHOBHBIX 3€PHOBBIX KYNIBTYp CHIDKaIOTCA. DepMephl CTaTKHWBaIOTCS
C PSAOM TIEpECEeKAIOUINXCsl MPOOJIeM: yCHIIeHHEe KOHKYPEHIIMH 3a 3€MJII0 M BOAY, POCT IIEH Ha TOIUIMBO U
yoOpeHusl, BIUSHUE U3MEHEHUS KIMMATa.

Kpowme Toro, miomianpe nameHHBIX 3eMellb B MUPe HEYKIIOHHO cOKparnaercs. Eciu B cepenune mpomuio-
r'o CTOJICTHSI OHA COCTaBJIsIa OKOJIO 1,5 Mip[ ra, TO K HacTosImeMy BpeMeHu He Oonee 1,3 mupxa ra. Haubo-
Jiee KPYITHOE U3bATHE MAIICHHBIX 3eMeNb U3 CENLCKOX03HCTBEHHOTO 000POTa MPOU30ILIO B TAKIX CTPAHAX,
kak Kuraii, Uaansa, Poccus. Tonbko 3a mocnegree AecsatuiieTre B Kurae miomans cenbCKOX03IMCTBEHHBIX
Yroaui cokpaTmiach Ha 62 MJIH ra, U3 HUX O0oJiee 8 MITH ra — 3TO TOTEPH IMAIIEHHBIX 3eMeib, B Hamm —
cooTBeTCTBEHHO 45 u 11 miH ra, B Poccun — 35 u 17 MiH ra. Mexay TeM NOTeHIHaI IpO10BOILCTBEHHBIX
PBIHKOB 3THX CTPaH B 3HAUUTEIBHON CTEIICHH OMPEACIACTC HMIIOPTOM CEITbCKOX03IHCTBEHHON TMPOLyKIINN
[6; 128].

[Ipobnema BocpuHHManach Obl HE CTOJb OOJIE3HEHHO, €CK OBl B MUpPE HAOMIOAAJICS pOCT 00HEMOB
MPOM3BOJCTBA MPOAOBOIBCTBUS, XOTs OBl aAEKBATHO POCTY YPOXKAMHOCTH CENBCKOXO3IUCTBEHHBIX KYIBTYP.
OpHaKo Ha CETrOHSIIHMHN IeHb HAaOII0AaeTcs MHas CUTYaIusl.

B croxuBmIUXCS yCTIOBHUSX CYIIECTBYIOMIAS MapagnrMa WHTEHCHBHOIO MPOU3BOCTBA CENBX03KYIBTYD
HE MOXET OTBEYaTh BHI30BAM HOBOT'O ThICAYENETHS. be3yclIoBHO, HHTEHCHBHOE MPOU3BOJICTBO CEIILCKOXO-
3STCTBEHHBIX KYJIBTYP IMOMOTAeT YaCTHYHO PEIINTh MPOOJIeMbl CHAOXKEHUS HACeNeHHs 3eMJIIH TPOIOBOJIBCT-
BHEM M pa3BHBATh HOBBIE CENbCKHE PaiOHBI. OTHAKO 3TH TOCTHYKEHHS HMEIOT HEraTUBHBIE MTOCIEACTBUS IS
OKpY’Karolel cpeabl. Bo MHOrux crpanax necsTUIETHs MHTEHCHBHOW OOpaOOTKH MPHUBENW K Jerpaganuu
TUIOIOPOJHBIX 3€MENb U OOCIHEHHIO TPYHTOBBIX BOJ, YBEIMUCHHIO KOJIMYECTBA BPEIHUTENEH, CHUIKEHHUIO
OMopazHO00Opasusl U 3arPsA3HCHUIO BO3AYXa, IIOYBLI M BOJIBL.

VHTeHCUBHO HCTIONB30BABIINECS XUMUYECKUE YAOOPCHUS ATl TIOAHSATHS YPOKAHHOCTH M MECTHLIUIBI
JUISL 3aLIUTHI PACTEHHH OT BPEAHBIX HACEKOMBIX BBI3BIBAIOT K TOMY K€ CEphe3HbIE TOOOUHBIEC d3PPEKTHI: pe3-
KM BCIUIECK aJUIEPTHYECKUX 3a00JIeBaHNN HACEICHMS, OCOOCHHO B Pa3BHUTHIX CTpaHax, 3arpsi3HCHUE XMUMU-
KatamMu THapocdepbl u JUTOchepsl, T.e. TMOJACHCTEM KHM3HEOOECIIedeHHs YellOBedecTBa. IeM He MeHee
«XuMu3anus» Ouocdepsl W OpraHM3Ma 4eloBeKa Mpomoinkaercs. Jonrocpoynble MOCIEACTBUS €€ s
HaceJeHusT 3eMJIM M CEITbCKOT0 XO3sHMCTBa B IICIOM HempeackazyeMmsbl. [losTomy mis wemoBedecTBa XXI B.
B 3TOM KOHTEKCTE JIOTUYHO BCTAe€T BOIMPOC. O HEOOXOAMMOCTH IIUPOKOTO MPUMEHEHHsS] OWOTEXHOJIOTHH
B CEJILCKOM XO3SIiiCTBE.

BuoTexHonorun mo3BoJSIOT BOCCTAHOBHUTH IUIOAOPOINE 3€MIIH, YBEIUUUTD YPOKAWHOCTH CEITBCKOXO-
3CTBEHHBIX KyIbTyp Ha 20-30 %. TIpuMeHeHre MUKPOOHOIOTMUECKHIX MPEnapaToB B KOMILIEKCE C COBpe-
MEHHOW arpOTEXHHUKON IO3BOJISET MOJHOCTHIO WCIOIB30BaTh HE TOJHKO MOTEHIIMAN 3€MJIM, HO U OMOJIOTH-
YecKHi MOTEHHUAI caMHUX pacTeHuil. MukpoOuosornyeckue mpenapaTsl HE TOJIBKO IO3BOJISIIOT CHU3UTH
MPUMEHEHUE XUMHUYECKHX MPENapaToB, HO U JAOT 3HAYUTENbHYIO MPHUOABKyY K ypoxkaro, Ha 20—40 %, sxomo-
THYECKH YHCTOTO, C JIyYITAMH KaueCTBEHHBIMHU M BKYCOBBIMHU XapaKTePUCTHKAMH, TPOAYKTA.

[ony4yeHHBIl U3 OTXOA0OB JPYTUX MPOU3BOACTB (HedrerazoBas, XuMHUECKasi M MHUIIEBasi IPOMBIILICH-
HOCTBh) KOPMOBOH O€JIOK MpeacTaBisieT co00i cMech OnoMacchl OaKTEepHid, IKOJIOTUUECKU YHUCTBIN U 0e30-
TTACHBIN TIPW MCHOIB30BAaHUH, C BHICOKMM cofepxkanneM nporenHa (38—50 %), nmeet OGorarterii Habop BuTa-
MHWHOB 1 HE3aMEHUMBIX aMUHOKHUCIIOT, XapaKTePU3yeTcs BHICOKON YCBOSEMOCTBIO CEITbCKOX03IHCTBEHHBIMHU
XKHUBOTHBIMH, NTULEH U ppiOOH. OH 3(h(peKTUBHO 3aMEHsIET B KOPMax MIPOTHI, MSICOKOCTHYIO MYKY, KOpPMO-
BBIE IPOKKH, TIOBBIIAET CPEAHECYTOYHBIE TIPUBECHI )KUBOI MacChl, 00ECTIeYNBAET IKOHOMHIO KOPMOB, CHU-
JKaeT Majex.

s moBeieHus: 3¢ HEeKTUBHOCTU CEIBCKOTO XO3SHCTBA B JKUBOTHOBOJICTBE, KAK M MPU MPOU3BOJICTBE
3epHa U IPYTHX CEebCKOXO3SHCTBEHHBIX KYJIbTYD, B MIPOMBIIUICHHO Pa3BUTHIX CTpaHaX y»K€ aKTUBHO IPH-
MEHSIOTCS HOBEWIINE WHHOBAIIMOHHBIE OWOTEXHONOTMH, BKJIIOYas TEXHOJIOTHH CO3JMaHUS TEHHO-
MoauduurpoBaHHbIx opranuzMos ('MO).

[lomumo pmaBleHHsT Ha JKOCHUCTEMBI M OHOC(epy, B LEJIOM 3TO MPHBOAUT K POCTY OOBEMOB
CeJbCKOXO03SIICTBEHHOT0 Mpou3BoAcTBa. OMHAKO OTHalIeHHBIE mocieAcTBua yrnoTpednenus MO moka He
M3BECTHBI. XOTSl B MUPOBOW TpPaKTHKE elle He ObUIO HU OAHOTO CIIydasi, CBUAETENLCTBYIOIIETO O HETaTHB-
HOM TIOCJICZICTBUH YNOTPeOICHUSI TeHHO-MOIU(PUIMPOBAHHBIX MPOAYKTOB. TeM He MeHee HeOOXOAUMO Ke-
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CTKO KOHTPOJUPOBATh BBO3 M pacrpocTpaneHne ['MO u npoaykToB Ha nx ocHoBe. K coanenuto, Ha cero-
IHANTHAN TeHb B HAIIEW CTpaHe cucTeMaTHdeckoro Monutopunra ' MO He cymectByeT. [loka MBI BEIHYX-
JIEHBI «BEPUTH Ha CIIOBOY» Mpou3BoanuTeisiM. MiMenHo moatomy KasaxcraHy Hy>KHBI COBpeMEHHBIE 1Tab0paTo-
pun no MmoHuTOpUHTYy I'MO, OlLleHKEe UX BIMSHMS HA OKPY’KAIOLIYIO Cpelly U yenoBeka [7; 7).

Ha cerognsmanii 1eHb B MTUPOKOM PSTY TEXHOJIOTHH COBPEMEHHOTO CEITbCKOTO XO3SMCTBa OOJBITIOE
BHUMAaHUE yAeIseTcs] OMOTEXHOIOTHH KalCyTnPOBAaHUSI CEMSH.

TepMUH «KarcyaupOBaHHBIE CEMEHA» JOBOJBHO 00OOIIEHHBIN (BKIIOYACT IPaKMPOBAHHBIE M MHKPY-
CTHpOBaHHbIE ceMeHa). [log HUM TOHMMAIOT MOKPHITUE CEMSH MOJUMEPHOH 000J04KOH (TICHKO-
00pa3yomuM COCTaBOM) C Ppa3TUYHBIMH MHKPOJOOAaBKaMH [UIsI TIOBBIICHWS BCXOXKECTH CEMSH U
YCTOWUYMBOCTH PACTEHUM.

BuotexHonorus KancyaupoBaHUs CEMSH BKIIOYAeT MOATOTOBKY CEMEHHOTO MaTepuana (OYHCIKY OT
npuUMecei, KaJuOpoBaHUE Ha TOCEBHbIE (PAKIMU, TPEIBAPUTEILHOE NUTU(POBAHUE OTKAIMOPOBAaHHBIX Ce-
MSIH, COPTHPOBAHHE 10 a3POJUHAMHYECKUM CBOWCTBAM U ITUIOTHOCTH ), IPUTOTOBIIEHUE KIICSIINX PACTBOPOB,
JOTIOJTHEHHBIX MUTATEILHBIMU U 3aIIUTHBIMU COCTaBaMH, 00pabOTKy U CyIIKY ceMsH [8; 54].

B nenoM OMOTEXHOJIOTHS KANCYJIMPOBaHHS CEMSH MOXKET OBITh MPUMEHEHA K IIHPOKOMY DALY CEllb-
CKOXO34HWCTBEHHBIX KynbTyp Kazaxctama. Ee mmpokoe BHeapeHne 00eCHednT MOTyYeHHE DKOJOTHYECKH
YUCTON MPOAYKLMH, UMIOPTO3aMELICHUE CENbX03NPOAYKINH, YBETNICHNUE TPUOBUTH XO3SHUCTB, YIyUllIeHHE
(DMHAHCOBOTO MOJIOKEHUS CEIBCKOTO HACEICHHUS.

Meouyunckue buomexnono2uu

B 31paBooxpaHeHWU OWOTEXHOJOTMH MPUMEHSIOTCS B Teparuu, JAUarHOCTHKE, (apMmoreHeTuke,
(OYHKIIMOHANBHBIX TPOAYKTaX IUTaHWs W HYTPHUIICGBTHKE, a TAaKKe B MEIUIIMHCKOM OOOpY/OBaHHU.
Hekoropbie OMOTEXHONIOTHH, HAIPUMEp, Takhe Kak OnodapMmaneBTHKA U «in Vitro» JHATHOCTHKA, YKe
KOMMEPIHATU3UPOBAHbI K UMEIOT BBIXOJ HA MUPOBOW PHIHOK,

Kak cumTaroT cnenuamucThl, 3KCIepUMEHTaIbHass OMOTEpamus C HCIOJb30BAaHHEM OWOTEXHOJIOTHIMA
OXBaThIBACT KIECTOYHBI WHXHHUPHUHT, TEPANICBTUUCCKYIO BAKIIMHAIIUIO, UCCIICOBAHUS B O0JIACTH CTBOJIO-
BBIX KJIETOK, JIUTUYECKHUX BUPYCOB, T€HOB W Jip. Hamo ckazarh, YTO 3TH HAmpaBIICHWUS OMPEIEISTIOTCS
B OOCP kak «3IKCIepUMEHTAIbHBICY», TaK KaK OHW HE MOJYYHIH €Ill¢ MIMPOKOr0 MapKETHHIOBOTO 0/100pe-
HUS CO CTOPOHBI TOCYIapCTBEHHBIX opraHoB ctpaH ODCP, oTBeTCTBEHHBIX 3a MOJITOTOBKY U MPUHSATHE CO-
OTBETCTBYIOIIUX IOPUIUYECKUX PEHICHUH B O00JIACTH MEIUIIMHBEIL. BMmecTe ¢ TeM MMEHHO 3TH HarpaBIICHUS
HaxXOJSTCS HA CAaMOM TIepE0BOM Kpae HayKy B .OOIACTH MEITUIIMHCKUX OHMOTEXHONOTHH [2; 274].

B mHacrosimiee Bpemsi MeNUIMHCKHE OHOTEXHOJOTMHM BO BCE OONBIICH CTEIEHH HWCHOIB3YOTCS
OMOTEXHOJIOTHYECKUMH (DUpMaMH (HpH pa3paboTKe, TECTUPOBAHWU M MPOHM3BOJICTBE MOJEKYISPHON
(hapMareBTHIeCKOM MPOTyKIIHH.

bBuoskonomuxa u 6u09HepeemuKa

B coorBerctBUM ¢ 0a30BBIM cleHapueM MeXAyHapOJHOTO DHEPreTHYECKOTO areHTCTBa MHPOBOI
CIpoc Ha TepBUYHBIE dHepropecypcbl a0 2030 r. Oymer pactu Ha 1,5 % exeromno. Mcxoms u3 aTux
IIPOTHO30B M 9KOJIOTMYECKUX TpeOOBaHUI MHOTHME pa3BUThIE, & TAKXKE U PAa3BUBAIOILIMECS CTPaHbl IPUHSIIN
COOTBETCTBYIOILME CTPATErHU 10 MPOU3BOACTBY M HCIIOIB30BAHUIO B SHEPTETUKE PA3IUYHBIX BUAOB OHOTO-
IUIMBA, YTO, IO-BUIUMOMY, OyJET B NEPCIEKTUBE SIBJISATHCS OJHOM M3 BaXXHEHIIHX COCTAaBIIIOIIMX OMO3KO-
HOMUKU.

Kak n3BectHo, B0O300HOBIsIEMas OroMacca MOXKET OBITh MOJYyYEeHA M3 MEPBUYHBIX HCTOYHHKOB, TAKUX
KaK IPOJOBOJILCTBEHHOE 3€pHO, TPaBa, AEPEBb U MOPCKHE BOJOPOCIH, a TAK)KE U3 OTXOOB JIOMAIIHUX XO-
31CTB, IPOMBIIIUIEHHOCTH U CEIBbCKOI0 X03siiicTBa. Pa3nnuuHble TUIIBI TEXHOJOIMYECKUX OMOIPOLIECCOB MO-
I'YT IpeoOpa30BBIBaTh 3TH MEPBUYHBIE MaTepUalibl B OMOTOIUINBO. B pe3ynbrare OyneT mocTeneHHo popmu-
POBAaThCsI CEKTOP MPOU3BOJACTBAa OMOTOILIMBA B PAMKaX COBPEMEHHON OMOIKOHOMHUKH [2; 267].

B Hacrosimee Bpems B passIMUHBIX CTAAMAX PEIICHUH M KOMMEpLMAIM3aLUU HAXOAUTCS HECKOJIBKO
TEXHUYECKUX IIPOLIECCOB, HAIIPABJICHHBIX Ha MOJy4YEHHUE OMOTOIIMBHBIX MAaTEPUAJIOB PA3IMYHOM NPUPOIbI
IUIs1 aBTOMOOMIIBHOTO TPAHCIIOPTA, CENbCKOXO03SIMCTBEHHOTO MPOM3BOACTBA, TSI MOYYEHUS 3JIEKTPOIHEPTUU
u Tera [9; 86]:

— OMOARTaHOI U3 KPaXMaIOCOAEPKAILETO CHIPhS;

— OMo/M3eIb HA OCHOBE MCIIOIB30BAHMUS PACTUTEIIBHBIX Mace;

— OmMora3s u3 pa3IMYHBIX OTXO/I0B OPraHUYECKON IIPUPO/IBL;

— OnoOyTaHoII, OTyYaeMblil U3 CMECH aleToHa U OyTaHoJia Ha OCHOBE MCIOJIb30BaHHS 3€PHA.
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BuoTexHonornsa Kak NpUopmuTETHOE ...

1. buosmanon. Kak n3BecTHO, OCHOBHOE HE(hTEXMMHUECKOE CHIphE MOMydaloT U3 HeTu. B mocnennee
BpeMsI YMEHBIIIEHNE MPUPOTHBIX PECYPCOB 3aCTABIIAET CHEIHAINCTOB B 00JaCTH XMMHH WCKaTh albTepHa-
THUBHBIE UCTOYHUKHU CBHIphs. Ha cerogusmuunii 1eHp 0ojee MepCreKTHBHBIM UCTOYHHUKOM SIBJISIETCS OMOdTa-
HOJI, TIOJTy4aeMblii u3 OuoMaccel. B oTnuyme oT yrist ¥ mpupogHOro ra3a OMO3TaHON SBISETCS BO30OHOB-
JIIEMBIM UCTOYHUKOM, C MIPAKTUYECKH HEOTPAHMYEHHBIMH 3aMlacaMy, KOTOPBI OTBEYaET COBPEMEHHBIM KO-
JIOTUYECKUM TPEOOBAaHUAM K XUMHUYECKOMY CHIPBIO, U3 KOTOPOTO MOTyYalOT IIMPOKHH CIIEKTP IPOMEKYTOU-
HBIX M LEJEBBIX MPOAYKTOB KPYMHOTOHHA)KHOTO HE(PTEXMMHUYECKOTO W TOHKOTO OPTaHHUYECKOro CHHTE3a
[10-12].

buostanon sBigeTcs ogHUM M3 CaMBIX JUHAMHYHO PA3BHBAIOIIUXCS MPOJYKTOB CEIHCKOTO XO3SHCTBA.
B Gmmkaiimieit mepceKTHBE pOCT MUPOBOTO PBIHKA OMOATaHONIa cocTaBUT okoio 10 % B rox [13].

ChIppéM A71s1 TPOU3BOACTBA OMOITAHOIA MOTYT OBITH PAa3JIMUHBIE CEIbCKOXO3SMCTBEHHBIE KYIBTYPHI, a
TaK)ke OTXOJBI JIECHOMH, epeBonepepadaThIBAIONIEH, [EIITION03H0-0yMaXHOW MTPOMBIIIUIEHHOCTH, TTOJIEBO-
CTBa M )KUBOTHOBOJICTBA: MaHMOK, KapTo(els, caxapHas CBeKIJIa, 6aTaT, copro, s’aMeHb, KOTOPhIE COIEpKaT B
CBOEM COCTaBe Kpaxman miu caxap [14].

Hcnonp3oBanue 6MO3TaHOIA B TOIUTUBHBIX LIEISIX BO MHOTOM OTPaHHYEHO, TTIaBHBIM 00pa3oM H3-3a €ro
BBICOKOW THUTPOCKONMMYHOCTH M BO3MOYKHOCTH BBIMEP3aHHWsI PACTBOPEHHOW BOJBI MPH MOHIKEHUN TeMIIepa-
TYpHI B XOJIOJHBIX paiioHax. B ceBepHBIX CTpaHax 3TAHOJ CMELIMBAIOT C TOPIOYUM U UCTIOIB3YIOT B Ka4eCTBE
npucaaku K 6ersuHam (5—15 %). B HacTosIIMii MOMEHT MEepCIEeKTUBHBIM' CUMTACTCS HajdbHeHIas mnepepa-
00TKa 3TaHOJa B OPraHUYECKUE BEIIECTBA M MX CMECH, 00Maaromue 0osiee BHICOKUMH TOIDIMBHBIMH Xapak-
TEePUCTHKAMH, TAKIMH KaK yJIeJIbHasi SHEPrOeMKOCTb, HU3Kasi KOPPO3MOHHASL aKTUBHOCTD, /TABJICHHE HACHIIIIECH-
HBIX NAPOB U T.A. TakuM 00pa3oM, NOBBILIAETCS CTETIEHb COOTBETCTBHS NMPOU3BEICHHOTO OHMOTOILINBA peajb-
HBIM MapkaM He(TSHOTO TOIUIMBA M, KaK CJEJCTBHE, €ro KOHKYPEHTOCIOCOOHOCTh Ha MHUPOBBIX pPBIHKAaX
[15; 63].

Heo0xonumo OTMETUTH, 4TO A0 CHUX HOpP OOJIBIIMHCTBO MPOEKTOB MO MepepadoTKe 3TaHONa elle He
HMMEIOT HPOMBILUICHHON peann3auui. OTHAKO MCCIEAOBAaHUSA B 3TOM HAlpaBlICHUU BEOYTCS KakK C LEIbI0
MOJYYEHUS MOTYTIPOAYKTOB HEPTSIHOTO CUHTE3a, TaK ¥ ISk IPOU3BOJICTBA YUCTOTO TOTUINBA.

2. Buoouzens. C XUMUYECKOW TOUKH 3pEHUSI ONOAU3ENb ~— 3TO CMECh CJIOXHBIX 3(UPOB OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. bHOAM3ENnb MOMy4yaroT MyTeM MepesTepuuKaniy Macia peakuuedl ¢ METHUIOBBIM
cnupToM. B pesynbrare peaknuu o0pa3yroTcs 3(UpPbL JKUPHBIX KUCIOT, & TaKkKe MOOOYHBIE TPOTYKTHI —
TJIMIIEPYH, PACTBOPUMBIC IMOTAIl M MbUIO. Buomnu3ens MokHO moiydath B TpoTounoit CKd-yctanoBke
(cBepxkputnueckas (arongHas ycraHoBka). [Ipu 5TOM TexHOMOrM4eckuii mpouecc ynpomaercs, a CKOpoCTb
peaKIuy ImepedTepru3aIiii Macell 3HAYUTeNpHO COKparaercs [ 16; 66].

CornacHO MPOTHO3HO-aHAIMTHYECKUM pacueTaM MexayHapoIHOro sHepreThudeckoro areHrctsa (In-
ternational Energy Agency, IEA) npousBoncTBo 6uostanona u 6uogusens B EBponeiickom coroze, CIIIA,
Kanane u B Ipyrux crpanax, moamucaBmvx Knorckuii mpoToKos no BEIOpOCaM MapHUKOBBIX T'a30B B aTMO-
cthepy, Oyaer HeykionHo pacTty go 2020 r. (puc. 2).

bruoanzens MOXET HMCIIONB30BAaTHCS B OOBIYHBIX JBUTATEISIX BHYTPEHHETO CrOpaHHsA, KaK CaMOCTOS-
TENBHO, TaK U B CMECH C OOBIYHBIM ANU3TOIIIMBOM, 0€3 BHECCHHUSI H3MEHEHHUH B KOHCTPYKIHUIO ABUTaTEIS.

Ob6nagas mpuUMEPHO OAUHAKOBBIM C MHUHEPAJIBHBIM JIU3EIbHBIM TOIUIMBOM SHEPreTHYECKUM MTOTEHIHA-
JIOM, OMOM3elIb MMEeT CeayoIue npeumyiiectsa [17; 56]:

— He TOKCHYEH, IPAKTUYIECKH HE COJEPKUT CEPHI M KAaHIIEPOTeHHOTO OEH30I1a;

— paziaraercs B €CTECTBEHHBIX YCIIOBHAX (IPUMEPHO TaK XKe, KaK caxap);

— SKOJIOTUYECKU YUCTHIM BHJ TOIJIMBA, 00ECIIEUMBAET 3HAYMTEILHOE CHIDKCHHE BPEJHBIX BHIOPOCOB

B aTMOC(Epy IPH CKUTAaHUU KaK B JBUTaTeJsIX BHYTPEHHETO CTOpaHHs, TaK U B TEXHOJIOTMYECKUX ar-
perarax;

— YBETTMYMBAET [IETAHOBOE YHICIIO TOIUIMBA M €r0 CMa3bIBAIOIIYIO CIIOCOOHOCTH, YTO CYIIECTBEHHO YBE-

JIMYMBAET PECYPC ABUTATEIIS;
— UMEEeT BBICOKYIO TeMItepaTypy BocimameHeHus (0omee 100 °C), 9yTo memaeT ero MCIOJIb30BaHUE OT-
HOCHUTEJILHO 0€30I1aCHBIM;

— UCTOYHHUKOM SIBJISIFOTCS] BO3OOHOBIISIEMBIE PECYPCHI.

[Ipon3BoacTBO OMOIU3ENS JIETKO OPTraHU30BaTh, B TOM YHCTE B YCIOBHUSIX HEOOJIBIIOTO (hepPMEPCKOTO
xozsiictBa. [Ipm 3ToM mpuMeHsercs Hemoporoe obopymoBanue. CeromHs OHWOIM3ENs WCIOIB3YETCS BO
MHOruX crpaHax mupa (I'epmanun, ABctpun, Yexun, @pannun, Uranuu, [serun, CHIA).
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PucyHok 2. MupoBoe pon3BOACTBO OHodTaHoa u onoausens 10 2020 r. (nanHbIe padboTs [9; 86])

3. buoeas. B HeTpaAUIIMOHHON 3HEPreTHKE 0C000e MECTO 3aHMMaeT MepepaboTKa OPraHUIECKUX CEIlb-
CKOXO3SIICTBEHHBIX M OBITOBBIX OTXOJIOB METaHOBBIM OpOKCHMEM, C TOJTy4YCHUEM Ouorasza, CoeprKaliero
okonio 70 % meraHa, n 00e33apaKCHHBIX OPraHUYecKUX ynoopennid. UpesBbuaitHo BakHa yTHIU3AIHS OHO-
MAacCCBhI B CEJIbCKOM XO3SHMCTBE, T/I¢ HA Pa3IMYHbIC TEXHOJIOTHYECKUE HYX/IBI PACXOYETCsl OOJBIOE KOJINYE-
CTBO TOILTUBA M HEMIPEPHIBHO PACTET MOTPEOHOCTh B BEHICOKOKAYECTBEHHBIX YIOOPEHUSX.

Buoraz — 3to cMech MeTaHa U YIIIEKUCIIOTO ra3a, 00pas3yrommascs B Ipoliecce aHadpoOHOTo cOpakuBa-
HUS B CICHHAIBHBIX PEAaKTOpaX — METAHTIHKAX, YCTPOCHHBIX M YIPABISEMBIX TaKuM 00pa3oM, 4TOOBI
obecreunTh MakCUMalIbHOE BBIJICIICHUE METaHa. DHEPTUs, TIoJdydaeMast IPU COKUTAaHUK OMora3a, MOXKET JI0C-
turath 90 % TOH, KOTOpOH 00samaeT MCXOMHBIA MaTepran. [lpyroe JOCTOMHCTBO MIpolecca ImepepadoTKu
OMOMAacChl COCTOMT B TOM, YTO B €r0 OTXOJ[aX COJICPXKHUTCS 3HAYMTEIBHO MEHBIIEC 00JIE3HETBOPHBIX MUKPO-
OpPraHU3MOB, YeM B UCXOAHOM MatepHualie. [ [pou3BoNTeIbHOCTh OMOra30BOM YCTAHOBKY 3aBUCUT HE TOJIBKO
OT BHJA OTXOJOB, HO U OT 0ObeMa mepepadaTbiBaeMoii Macchl. Hambosee BBITOAHBI YCTAaHOBKH OOJIBIITOTO
obbema. Ho m1st JoMarmHero Xo3siicTBa JOCTATOYHO YCTAaHOBKH ¢ 00bEMOM peakTopa 4 KyoomeTpa.

CuuTaercs, 4TO TOI0Bast MOTPEOHOCTH B OMorase /it 000TrpeBa KHUIOTO JOMa COCTaBISAET OKOMIO 45 Ky-
OOMETpPOB Ha OJMH KBaJIPaTHBIH METP >KHUJIOW TUIOIIAIN, CYTOYHOE MOTPEOICHNE AJIsi TIOJIOTPEBa BOABI JJIS
100 TOJIOB KPYITHOTO POratoro ¢kota — 5—6 KyOOMETpOB, IJIs CYIIKH OJHOW TOHHBI CEHA BIIAYKHOCTHIO
40 % — 100 xkybomeTpoB; OAHON TOHHBI 3epHa — 15 KyOomeTpoB, Mg momydeHus 1 kBt 9 anexTposnep-
run — 0,4-0,7 xydbometpa [18; 27].

HeocnopuMog IpeuMyHIecTBO OMOTa3a 3aKIF0YacTCsl B JICHEHTPATM30BAHHOM IPOU3BOJICTBE JJIEKTPO-
SHEPTUH U Teria.

4. Coopyaicenue buosnepeemuveckux ycmanosox (b2Y). BOY ocymecTBIs0OT OMOKOHBEPCHIO OpraHU-
YECKUX OTXOIOB IyTEM aHa’dpPOOHON ()epMEHTAIUH, MO3BOJISIOT MOJHOCTHIO INepepadaThiBaTh OTXOIbI HE
TOJIFKO KHBOTHOBOJICTBA, HO W TIOJICBOJICTBA, H KOMMYHAJIBHO-OBITOBOTO XO35HCTBA CEIbCKUX HACEICHHBIX
IMyHKTOB. [IpmdTOM, B OTIHYNE OT CYIIECTBYIOIIUX CIIOCOOOB a3pOOHOM OYUCTKH CTOKOB, TOJYYarOTCs Ka-
YeCTBEHHBIC 00e33apakeHHbIC yI00peHns u Ouora3 (MeTaH), KOTOPBIH IMO3BOJIICT TOJHOCTRIO WIH YaCTHYHO
3aMEHHTH JKUJIKOE U ra3000pa3Hoe TOIUIMBO MyTEM HCIIONB30BAHUS €T0 B TEIJIOTCHEPATOpax, evax u JIBU-
raTeisiX BHyTpeHHeTo cropanus [9; 88].

K onenke s¢dpdexkruBHocTH BOY CrienyeT moaXxoAuTh ¢ HapOJHOXO3SMCTBEHHOW TOYKH 3PEHUs, KOTJa
3hPEKT SKOHOMHUH OPTaHUYECKOTO TOIUIMBA, TIOBBIIICHUSI YPOKAWHOCTH HM3-32 BHECEHUS 00e33apakeHHOTr0
yIOOpEeHUs U YIIyUIICHUS] KauecTBa OKPYKaIOIIeH cpejibl OIICHUBACTCS HE C TIO3UIMIA OT/IEIBHOTO XO035HCT-
Ba, a C YUETOM UHTEPECOB BCEH IKOHOMUKHU U OOIIECTBA, JUISI KOTOPBIX SHEPreTHYECKasl, TIPOIOBOJILCTBCHHAS
Y 3KOJIOTHYECKasl TPOOJIEMBI MTPEJICTABIISIFOT IEPBOCTEIICHHYIO BAXKHOCTD.
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Ipumenenue 6uomexHono2uli 6 Yeasix 3auwumol OKpyscarowen
cpedvl Ha NPEONnPUAMUSX 20PHOO00bIBAIOUIE20 KOMNILEKCA

B psaay naunbonee ocTpo cTOAMMUX MUPOBBIX podiieM XXI B. HAXOIUTCA COCTOSHUE OKPYKaloLIen cpe-
IbI. 3I0OPOBBIO MIJIITMOHOB JIIOZIEH YTPOXKAET 3arpsi3HEHHE MOYBbI, BOABI M BO3/IyXa, BHI3BIBAEMOE AESTEIIh-
HOCTBIO Pa3IMYHBIX MPEATPHUATHIA, B TOM YHCJIE U TOPHOAOOBIBAIOITHX.

Bo3zelicTBre KaXXI0ro TEXHOTEHHOTO ()aKTOpa TOPHOTO MPOU3BOJICTBA Ha OKPYKAIOIIYIO Cpeay, B ya-
CTHOCTH Ha OUOTY, NPOSBISIETCS B pa3nUYHbIX popmax. Tak, Harpumep, MUHEpaIbHAS TbLIb, BEIOPOIICHHAS
W3 [IaXT ¥ [TOJICH U OCEBIAs HA JHCTOBBIC TUTACTUHBI PACTEHUH, MEHSIET YCIOBHS UX JKU3HE0OECTIeUeHNs 3a
CUET YMEHBUICHHUS MPOAYKTUBHOCTH Iporiecca POTOoCHHTEe3a. B3pbIBHAs MbLIb, coAepikalias B ceOe IpuMecH
TSDKENBIX METAIUIOB, TPUBHOCUT HOBBIC AJIEMEHTHI B XUMUYECKHI COCTaB INOYBBI, TEM CAMBIM. CHIDKAs €€
MPOAYKTUBHBIE KadecTBa KaK cyOcTpaTa ISl pOCTa PAacTeHWH W JKM3HENEATENbHOCTH MHKPOOPTaHH3MOB.
MHorouncieHHbIe XBOCTOXPAHIIIUIIA 000TaTUTENBHBIX (PaOPHUK M OTBAIIBI BCKPHIIIHBIX MTOPOJ SIBIAIOTCA HE
TOJIKO UCTOYHUKOM TE€XHOTCHHOW MBUIH, HO M YTPO30H €CTECTBEHHOTO PaBHOBECHUS IPUPOIHON Cpebl H3-3a
OTPOMHOM TIJIOMIATN TIOKPHITHS. B 3TOM CBA3M HEOOXOIMMO BOCCTAHOBIICHHE Ha OOJIBIICH YaCTH TCPPUTOPHH
IUTAHETHl €CTECTBEHHON OMOTHI B MaciTabax, TOCTATOYHBIX JUISI COXPAHEHUS ee CIIOCOOHOCTH K caMopery-
JSIIMK OKpYyXaromei cpeapl. Konuenuus O1oIoruyeckoi perysisiiud UCXOAUT U3 HE0OXOAUMOCTH OTpaHH-
YEeHUS! MIPOCTPAHCTBEHHOTO Pa3BUTHSI TEXHOC(EPHl M YCTAaHOBJIECHHUS MPENesIoB Onoc(epHbIX N3MEHEHUH U
PEKyIbTUBAIIMHN HBIHE HAPYIICHHBIX YYaCTKOB I€OJIOTHYECKON cpeibl. IHBIMU CTIOBaMM, CIEAys 3TON KOH-
IETNINHU, YeIIOBEYECTBY HEOOXOIUMO BEPHYTHCS B BBIJICIICHHBIN €My 3aKOHAMHU YCTOHIMBON Onochepsl Ko-
PUIOP JUTS Pa3BUTHSI U IPUHSATH BCE MEPHI JJII BOCCTAHOBIICHUS HAPYIIICHHOTO paBHOBecwHs [19; 58].

B ycnoBusix Kazaxcrana ycuseHne S5KOJTOTHYECKHX PHUCKOB COIPOBOKIAAETCSA OLYTUMBIM POCTOM BO3-
NEHCTBHS 3arpsA3HEHUH Ha ero SKOHOMHUKY 4Yepe3 CHIDKEHHUE 3[0POBbS, COKPAIIEHHE MPOAODKUTEIEHOCTH
KHU3HHU HACEJICHUSI ¥ €T0 TPYJOBOTO NOTEHLINAIA, NPEMSTCTBYIOWIMX POCTY TEXHOJIOTHYECKOH MOIIM HaLHO-
HaJIBHON PKOHOMUKHU. DTO MOATBEPKAACT HEMPEXOAIIYI0 aKTyalbHOCTh 3TOU mpoOiiemMsl st Kazaxcrana u
HEO0OXOJMMOCTh €€ PEIIeHUs] Ha OCHOBE Mep MPOTHUBOACHCTBUSA HETATUBHEBIM IporieccaM. [lepcnekTHBsI me-
pexolla SKOHOMUKH K MPUPOAOCOEperaroneMy pa3BUTHION AUKTYIOT HEOOXOAMMOCTh W3YYEHHS MHPOBBIX
TeHAeHIMH B obecnieueHUH 3PPEKTUBHOTO NMPUPOJOCOEPESIKEHHS C WCIOIb30BAaHUEM MOTEHIMANA BBICOKO-
SKOJIOTMYHBIX TEXHOJIOTHIA AJIS IPOABIDKEHUS 110 3TOH TPACKTOPHH Pa3BUTHSL.

Brixon Kazaxcrana Ha 3TOT MEePCHEKTUBHBIA IYTh TPEOyeT N3yUEHUSI MHUPOBBIX TEHICHITUN M HUCITOJIb-
30BaHMS OMBITA CTPAaH MO CO3JAHMIO KOJOTMUYECKH UHCTBIX MPOM3BOACTB M MPUMEHEHUIO O€30MacHbIX ISt
9KOJIOTHH TEeXHONOTHUH. Tak, ¢ yd4eToM aKkTyaaTbHOCTH MPoOIIeM 3aliThl OKPYKAIOIIEH Cpebl B pecyOIInKe,
0COOEHHO B peTHOHAX aKTHBHOH JOOBIYN YIJIIEBOIOPOIOB M HX IIEPepadOTKH, a TakkKe B chepe AeATSILHOCTH
TOPHOPYIHBIX MPEIIPUATHH, IEPCIIEKTUBHBIM I PEIICHUS 3KOJOTUYECKHUX MPOOJIEM MOXET OBITh MPUMe-
HEHHE pa3padoToK B o0nacTu buoTexuonoruii [20; 24].

OnHOM M3 OCHOBHBIX DKOQJIOTHYECKHX MPOOJIEM Ha MPEIIPHATHIAX HE(PTEra30BOro KOMIUIEKCA SBISIOTCS
aBapuu Ha HeTEPOBOJAX B CBA3W. C UX M3HOCOM, CTapeHHEM, a TaKKe IpH IepeBo3kax HedTu u Hedrempo-
IYKTOB pa3JIMYHBIMH BHJAAMH TpaHCropta. Kpome Toro, B mocienHue roJibl YYaCTUIINCh aBapyuu Ha TPyOOIpo-
BOJIaX BCJIEJICTBHE HECAHKIIMOHHPOBAHHBIX BPE30K B HeTe- M MPOAYKTONPOBOJIBI C NETbI0 XUIIeHHs HedTe-
MIPOAYKTOB, YTO CIYKUT IPUIMHON aBApUITHBIX JIOKAIFHBIX 3arPsA3HEHUH TIOUBHI IDIOMIApI0 1—2 ra n 00beMoM
HedTe3arps3HeHHOI ToUBBI 0T 3000 10 10000 M’ ¢ Hepreconepxanuem ot 100 1o 400 r/kr. Co3aBmeecs 1o-
JIOXKEHHE JUKTYeT HEOOXOAUMOCTh TIPHUHITUITAATLHO HOBBIX TIOIXO/IOB K JIMKBHIAIINH aBAPHIHBIX PAa3IHMBOB Ha
Mo4Be, pPa3pabOTKH HAYIHO-METOANICCKIX OCHOB, PUEMOB U TEXHOJIOTHI ee peabuIIuTaIHH.

[louBBI M TPYHTHI CUMTAIOTCS 3arps3HCHHBIMU, KOT/Ia KOHIICHTPAIUS HE()TEPOAYKTOB B HUX JIOCTUTACT
TaKol BeJMYHUHBI, TPU KOTOPOI HAUMHAIOTCS HETaTUBHBIEC SKOJIOTHYECKHE M3MEHEHHS B OKPY’KaloILeH cpexe, a
WMEHHO HapyllIaeTcs SKOJIOTHYECKOe paBHOBECHE B MTOYBEHHOM SKOCHCTEME, THOHET MMOYBEHHAS OMOTa, Ta/laeT
MPOJYKTUBHOCTh WM HACTYIAET THOENh pacTeHUH, IPOUCXOJIUT M3MEHEHUE MOP(OIIOTHH, BOITHO-(PU3NIECKIX
CBOICTB MOYB, CHIKAETCA UX IUIOJOPOANE, CO3IACTCS ONMACHOCTD 3arpsA3HEHUs! MTOA3EMHBIX U TTOBEPXHOCTHBIX
BOJI B pe3yJIbTaTe BEIMBIBAHUS HEPTEIIPOIYKTOB M3 TIOYBHI WM TPYHTA M X pacTBOpeHUS B Boje [21; 4].

Hcmonp3oBanre OMOTEXHOIOTHH B HEPTEAOOBIBAIONINX PETHOHAX CTPAHBI MO3BOJIIET PEIIUTH MPOoOIIe-
MBI OOpBOBI ¢ yTeukoi HedTh U ee mociencTusaMu. Kpome toro, TexHoiaoruu GuTo- u buopemMeIuanum Mo-
TYT CHOCOOCTBOBATh YAAJICHUIO TSDKEIBIX METAJUIOB M JPYTUX 3JEMEHTOB M3 MOYBHI 32 CUET aKKyMYJISIIIHA
METAJJIOB PACTEHUSIMH, SBISICH ATbTEPHATHBON NMPHMEHSEMBIM CETONHS METOAAaM BOCCTAHOBJIEHHS IOYB,
HaImpuMep, UX 3KCKaBaIlMM U MPOMEIBKU B Pe3yJbTaTe OTHOCHUTEIBHO MEHBIIMX 3arpat. lIpenmymiecTBoMm
OnopemMenuanuy SBISIOTCS Kak AAAIIee BO3ACHCTBHE Ha OKPYKAIOIIYIO Cpely, TaK M BO3MOKHOCTH TOYHO-
T'0 U IeJIEHAPaBICHHOTO €€ MPUMEHEHNs, BBICOKAasi CKOPOCTh YCBOEHUS U MepepaboTK MUKPOOPTaHU3MaMHU
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3arpsi3HUTENCH B O€3BpeIHBIC IS OKPYXKAFOIISH CPEeIbl MPOAYKTHI KU3HEACITCIBHOCTH OaKTepUH, a TaKKe
IKOJIOTHYECKAs U TUTHEHHYECKast 0€30MacHOCTb.

Ha ceroansmHuil 1eHs pa3paboTKaMu B 00JIaCTH OMOpeMeaualui 3aHuMaeTcs HalroHalbHbIH Hayd-
HBII 1eHTp OmoTexHomoruu PK, ydacTByromuii B NMpOBEACHUU TOJECBBIX HCIBITAHUN B XOJIe peaHU3alluu
MPOEKTAa MO OYHIIEHHUIO U BOCCTAHOBJICHHUIO TI0YB OT HePTH B HEPTEPOILYKTOB.

OnHOM M3 BaXXHEUIIHX MPOOJIEM B MPUPOJOOXPAHHOMN JICSITEBHOCTH SBISETCS 3aIUTa aTMOCc(ephl OT
3arpsi3HCHMIA, KOTOPhIC B 3HAYUTEIHLHBIX MACIITA0ax BEIOPACHIBAIOTCS MPOMEBIIIICHHOCTHIO, SJHEPT € THICCKH-
MU TIPOU3BOJICTBAMU H TPAHCIIOPTOM.

OcHoBHoe 3arps3HeHue armocgepbl B PecnyOnmuke Kaszaxcran cBsi3aHO ¢ BBIOpOCaMHU OT MPEIIPUATHIA
[[BETHON METAJUTypTUH, TEIIOOHEPTeTHKY, YePHON METaJUTypriH, TPAHCHIOpTa. 3arpsi3HEHUE BO3IYITHOTO Oac-
ceitHa 00yCIIOBIMBAETCS TaKKe pa3pabOTKOM CTapbIX U OCBOCHUEM HOBBIX MECTOPOXKICHHHA YTIIE€BOAOPOAHOTO
CBIPbSI, YTO MPUBOAUT K YBEITHMUYCHHUIO 3arpsi3HEHHS aTMOC(hEphl CEPOBOJIOPOJIOM, MepKanTanaMu. CoKUTaHne Ha
(hakenax IMOIMYTHOTO ra3a COMPOBOXKIACTCS BBIOPOCOM B atMocdepy OOJBIIOro KOMMYeCTBA MApHUKOBBIX Ta-
30B, OKCHJIOB CEPBI U a30Ta, BOKPYT MECTOPOKACHUHN (DOPMUPYETCs MOBBITICHHBIN TETUIOBOW (OH.

PeanpHOCTH yrpo3 OT 3arps3HeHHs aTMOC(HEPHOTO BO3MyXa CKa3bIBACTCS Ha YXyIHICHHUH 3/0POBbS Ha-
CEJICHHS M JeTpaJaliii OKPY>KaroIIei cpensl. Pemenne 3tux mpobiieM TpedyeT N3MEHCHH B HAITMOHAILHOM
Y MEXIYHApPOJHON WHHOBAIMOHHOW MOJIUTUKE, IIUPOKOTO IPUMEHEHMsI OMOTEXHOMOTH . YHUBEPCATLHOCTh
STUX TEXHOJIOTMH 3aKIIOYACTCS B TOM, YTO CYUIECTBYET OIPOMHOE UYUCIIO PA3HOBUAHOCTEH MHKPOOPTAHU3-
MOB, KOTOpPBIE MOTYT IIpEeBpaIlaTh MIUPOKHHA CIEKTP OPTaHUYECKUX W HEOPTaHUIECKUX KOMIIOHEHTOB OTXO-
JISAIINX Ta30B B O€3BpEIHBIC BEIIECTBA.

Kaxk nmokassiBaet uccnegoBanue [22; 58—61], B HacTosIIee BpeMsl CYIIECTBYET TPU OCHOBHBIX METOJa
OMOJIOrMYECKOM OYMCTKH OTXOSIIUX I'a30B — 00paboTKa MOTOKOB:B OHO(HIBTpaX, KaneabHbIX OHO(UIBT-
pax u onockpyo0epax (Tadi.).

Tabnunoa
Knaccnpukanus MeTog0B OHOTOTHYeCKOI 0UHCTKH OTXOASIIINX ra30B
MeTto bl Mukpo6- | Bonnas MexaHn3M OYHUCTKHA IIpenmymecTsa Henocratkn
Has ¢uopa | daza
buo- Nmvmobu- [Crammo- |1. Copbums kommo-|[Ipoctora; Hu3kme kam3at-|Huskass oObeMHass CKOpOCTB
¢bunbTp JIW30BaHA |HApHAas |HEHTOB OTXOMSIIETO|paThbl; HHU3KHE TEKYIIHE|OTOKa; 00paboTKa IOTOKOB ¢
rasa BJIQKHBIM Marte-|pacXobl; pas3noKeHne|HN3KOH KOHIEHTpalueil ycrpa-
puansom’  QUIBTPYIO-|cI1ab0pacTBOPUMBIX B BOJE|HAEMBIX KOMIIOHEHTOB; HEBO3-
LIErQ cII0s BEILECTB; YCTPAHSIOT 3a-|MOKEH KOHTpOJb Ipolecca;
2. buonecTpykuus  |[maxu KaHalooOpa3oBaHue B (UIIBT-
MHUKpPOOpraHi3MaMu pYIOIIEM cJloe; OrpaHWYCHHBIN
CPOK CIYXOBbl (HIBTPYIOLIETO
cJios1; W30BITOK OMOMAcCCHI HE
ypansercs
Buockpy0- |dAucnepru- |Hecra- [1. AGcopbuusi kom-|Bo3MmokHOCTE  KOHTpOJIsI|BRICOKHE Kam3aTpaThl; BEICOKHE
oep poBaHa LUOHAP- |[TOHEHTOB OTXOJSINE-| MOJSIUPOBAHMA IPOILECCa; |TEKYIIHE pPacXosl; 00pa3oBa-
Has ro ra3a B CKpyOOepe |BBICOKAas Maccolepeaaya; Hue H30BITOYHOI OHOMacChl
2. buonmectpykuuss ~ |0OpaboTka ITOTOKOB C BEI-
MHKpPOOPIaHU3MaMH |COKOH KOHLEHTpauuen
B a9pOTEHKE 3arpsi3HUTENCH;  BBICOKas
CTabWIBHOCT, B padote;
BO3MOXXHOCTb  JI00aBIISITh
IHUTaTEIbHbIC BELIECTBA
Kanensr- |ImMmoOu- |Hecrta- |1. AGcopbumst  kom-|[IpocroTa; Hu3kMe Kan3ar-|JIMMUTHpOBaHHBIE BO3MOXKHO-
HBII OMO- |NMM30BaHa |IIMOHAp- |HOHEHTOB OTXOMSIIE-|paThl; HU3KHE TEKYIIWE|CTH KOHTPOJs Ipolecca, BO3-
¢bunbTp Hast ro rasza B CKpy0Oepe c|pacxosbl; 00paboTka yMme-|MOXHOE 00pa3oBaHHE KaHAJIOB,
HacaaKoi PEHHO 3arpsi3HEHHBIX I10-|OTPAHWYEHHBIH CPOK  CIyXKOBI
2. Mucdy3us abCcop-|TOKOB; BO3ZMOXKHOCTh KOH-|(pHIBTPYIOMIETO CIIOS; HE ya-
OMpOBaHHBIX KOMIIO-|Tpoiist pH; BO3MOXHOCTS|MsIETCS N30BITOK OMOMACCHI
HEHTOB B OMOIUICHKY |H00aBIATh  NHTAaTENbHBIC
3. buonectpykuus CcoJIi
MHKpPOOpraHH3MaMu

Ipumeuanue. Vcnonp3oBaHbl NaHHbIE paboTsl [21; 57].
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BuoduabTpel IPUHIMITHATBHO OTIMYAIOTCS OT MOTJIOMIAOIINX XUMHUIECCKUX (PUIILTPOB, TOCKOIBKY OHU
HE COpPOUPYIOT rasbl, a MOABEPraoT UX MepepadoTke 10 Oe3BpeaHBIX BellecTB (BOAa U YIJICKUCIOTH). bro-
(GWIBTPBl MPaKTUYECKH TOCTOSIHHO OCTAIOTCS YHCTBIMH, HE COJIepXaT BPEAHBIX BemiecTB. [Iporecc
OCYIIECTBISETCS IyTeM MIPOAYBKH Yepe3 (GUIbTP 3arpsA3HEHHOTO BO3/TyXa.

[Ipumenenne 6nockpyOOEpOB IIpEaIToIaracT 3HaAYUTENILHO OoIbIHe HHBECTHINHI. HecMoTps Ha TO, 9TO
B PECITyOJIUKE YK€ WMEETCSl OMBIT HCITOJIB30BaHUSA OMOCKPYOOEpOB ISl YCTPaHESHHS TIapOB PACTBOPHUTEIICH
Ha 3aBojic AlHYp, HEOOXOUMOCTh B HAYKOEMKHX UCCIICOBAHUSAX, OOJBIINE KAMUTAIBHBIC 3aTPATHI ICIAI0T
BO3MOJXKHBIC TIPHJIOKEHUS ATOW TEXHOJOTMHM Ha CErofHs mpoOiieMaTuHbiMU. [10MOOHBINH BBIBOJ MOXHO
c/ieNaTh M B OTHOIICHUH K KarelbHOW OMO(MIBTPAIluK, TEXHOIOTHSI KOTOPOU ceivac HaXOJHUTCS B CTaIUH
WCCIIE/IOBAHUS K UMEIOTCS JINIIb HEMHOTHE MTUJIOTHBIE M IPOMBIIIUICHHBIE YCTAHOBKH.

B 3aknroueHue xoTenmock ObI 0CO00 MOMYEPKHYTH, UTO YXKe B Omkaiiiem Oymayiiem pa3paboTka u
WCTIOJIb30BaHHE HWHHOBAIMOHHBIX OHWOTEXHOJOTHMA MOTYT BHECTH BECOMBIM BKJIAJ B PEIICHHE TaKHX
BOTIPOCOB, KaK 00ecTieYeHre MPOJIOBOIBCTBUEM PACTYIIETO HACETICHHUS 3eMJIH, MPHHIUITATBHOE YITyqIIeHHE
MEJIMIIMHEI, PEIOTBPAICHNE ACTPAIUN CPeIbl OOUTAHUSI M TII00ATLHOTO M3MEHEHUS KIMMAaTa, CMITYCHHE
KpHU3HCa, HCUCPIIaHUE UCKOMAEMBIX PECYPCOB.
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P.C.Kapenon

buorexnonorusi KazakctaHHbIH HHAYCTPHAIBI-HHHOBANUSIIBIK
AaMYbIHBIH 0aCbIM OAFbIThI PeTiH/e

Makasnana OHOTEXHOJOTHsIIAp <0kahaHABIK TEXHOJOTHSUIAP» PETiHAEri FhUIBIMH HOHIACPIiH, 3KOHOMHKA
CEKTOPJIAPbIHBIH KCH ayKbIMbIH KAMTUTBIHJIBIFbI XKOHE IUIAHETAHbIH YJIKEH ayMaKTapblHa TapalaTbIHBIFbI
Typansl aWTelrFaH. XXI facelpaa oslap MeIMUMHANA, aybul IApYallbUIBIFBIHIA, 3JIEKTPOHMKA[A,
SHepreTukana, sirHu Kazaxkcran PecryOiinkachl 5JKOHOMHKACBIHBIH KONTEI€H CEKTOPJIApbIH/IA, HHHOBAIMSIIBIK,
OHIMIEpAIH  KyaTThl  OHIIPICIH JAyHHere OKele  alaThIHIBIFBl  Heri3genred.  VIHHOBAaLMSIIBIK
6uorexHonorusutapas! Koigany XXI raceipaa 6uocdepa, ruapocdepa, atmochepa xkoHe JIMTochepa eyeTin
naiianany THIMJIUTCH apTThIPY HEri3iH/e JKbUI CaHall apThIll KeJe JKaTKaH JKep MIapbl XaJIKbIH aybl3 CYMCH
oHe Oacka 1a TaOWFH pecypcTapMeH KaMTaMachl3 eTyre MYMKIHAiK OepeTiHniri kepcerinreH. bomamaxra
OMOPHEPreTHKAaHBIH JaMybl OHOMAaccaHbl ecipyre OHOTEXHOJOTHSIHBIH KEHIHEH KOJIAHBUIYBIH Taiar
eTeTIHAIr Typasbl KOPBITBIHBI KacanraH. bHOOTHIHHEIH 3aMaHay! Typliepi: eJUTI0NI03aaH, KaHTTaH JKoHe
OMOOTHIHHAH aNbIHATBIH (aCTBIK KpaxMaJbIH KOCIMaFaH[a) 3TAaHOJ, aCThIK JAKbUIAAPBIH JKOHE KOKOHICTI
TaraMJIbIK KaJIBIKTap/bl, OuomaccajaH aJbIHATBIH AM3CIIIK OTBIH, OHOMacca KOHBEPCHSCHI HETi3iHe
OH/IIpiNreH 6uoras XoHe LEJUTI0IO3aIBIK OrnoMaccagaH anblHAThIH OHOOTHIHHBIH OacKa TYpJiepi CypeTTenreH.
OKOHOMHMKAHBIH KEH ©HJIIPY CEeKTOpbl KOCIMOPBIHAAPbIHIA KOpLIaFaH OpPTaHbl KOPFay MaKcaTbIHAA
OMOTEXHOJIOTHSIHBI KOJIaHYFa KOHIT OO TiHTeH.

R.S.Karenov

Biotechnology as priority direction
industrial and innovative development of Kazakhstan

It is noted that biotechnologies as «global technologies», cover a wide range of scientific disciplines, sectors
of economy and extend on enormous territories of our planet. Locates that in XXI century they can cause a
powerful wave of production of innovative products and services in medicine, agriculture, the industry, the
electronic engineer, the power engineering specialist, that is practically in overwhelming quantity of sectors
of economy of the Republic of Kazakhstan. Is shown that application of innovative biotechnologies will give
the chance in XXI century to provide with the-food increasing population of Earth, and also drinking water
and other natural resources on the basis of increase of efficiency of use of capacities of the biosphere, the
hydrosphere, the atmosphere and a lithosphere. The conclusion is drawn that development in the long term of
bio-energetics will demand wide use of biotechnologies for biomass cultivation. Modern types of biofuel
which include are described: the ethanol extracted from cellulose, sugar and starch (except for grain starch),
waste of processing of grain crops and vegetables, animal and food waste; diesel fuel from biomass; the
biogas made on the basis of biomass conversion, and other types of the biofuel extracted from cellulose
biomass. The attention to application of biotechnologies for environment protection at the enterprises of
mining sector of economy is paid.
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