JLB. /Dicycynosa
BHEJIPEHUE KYPCA «(3KOJIOT'NMYECKAS BUOTEXHOJIOI' USD»
JJIs1 HOATI'OTOBKHU B BY3AX CIIEHMAJIMCTOB 3KOJIOI'OB

(Kazaxckuit HanmMoHATBHBINA MTearorMIeCKiil YHUBEPCUTET M. A0ast)

B cmampve paccmompena pojib bucuunﬂqul «DKonozuueckas OUOMeEXHONIO2UY 68 NOO20MOBKe cneyuaiucmos 9Koja10206 6
BY3ax, ee ocnosnvle HanpaeJjerus U aKkmydajilbHble 3a0ayqu.

BbypHoe pa3BuTne KoMIUIeKca HayK OMOIOTHYecKOoro npoduiis U paclIupeHre NpakTHIecKon chephl HX
MpUMEHEHUs OOyCIIOBIIEHO B 3HAYUTEIBHOH CTENEeHH COIHMATbHO-OKOHOMHYECKUMHU MOTPEOHOCTIMH
obmecTBa. Takne akTyalmbHBIC TMPOOJIEMEI, CTOAIINE MTepea deaoBedecTBOM X XI Beka, Kak ACHUITUT YHCTON
BOJbI U MPOAYKTOB IHUTAHUA, 3aIrPA3SHECHUC Opr>KaIOH.[eI7[ Cp€abl, HEAOCTATOK CBIPHEBLIX M DHEPIECTUYCCKUX
pecypcoB, HEOOXOAUMOCTh Pa3BUTHsI HOBBIX CPEICTB ITUArHOCTHKH W JICUEHHs 3a00J1€BaHU, HE MOTYT OBITH
pelIeHbl TPaAUIIMOHHBIME MeToaMu. [loaToMy BO3HHKIIA OCTpast HEOOXOAUMOCTh B pa3paboTKe U BHEAPEHUH
IIPUHOUIINAIIBHO HOBBIX MCTOHOB U TexHonoruii. bospiias POJib B PCHICHUU KOMILUICKCA I3THUX HpO6HeM
OTBOJIUTCA OHWOTEXHOJIOTHH, B PaMKax KOTOPOH OCYIIECTBISIETCS ILIEJIeBOC MPUMEHEHHE OMOIOTHYECKUX
CUCTEM H TPOIIECCOB B PA3IMYHBIX cepax denoBedecKor aesTenbHocTH /1/. B coBpeMeHHOH OMOTEXHOIOTHH
B COOTBETCTBHH CO CIEIU(HUKOH chep ee MpUMEHEHHUS [IeJIeCO00pa3HO BRIACIHUTD P pa3IeiioB:

- [MMuIeBas 6I/IOTeXHOHOFI/I$I;

- IPOMBIIIIICHHAS MUKPOOHOJIOTHS,;

- METUITMHCKAsI OMOTEXHOJIOTHS;

- TEXHOJIOTHYCCKaA 6H03HepFeTI/IKa;

- CENIbCKOXO03SMCTBEHHAs ONOTEXHOJOTHS;

- OMOTHUAPOMETAILTYPTHS,

- HEKeHepHas SH3UMOJIOTHS;

- KJICTOYHAs ¥ TeHETUYECKasi UHKCHEPHS;

- 9KOJIOTHYECKask OMOTEXHOJIOTHSI.

[lepcriekTBHOCTD U 3(PPEKTHBHOCTH MPUMEHEHNSI OMOTEXHOJIOTHYECKHAX MPOILECCOB B PA3INIHBIX
C(i)ean YeJI0BEUECKOMN ACATCIIBHOCTH — OT IOJJIYUCHHA MUIIHW U HAIMUTKOB 10 BOCIIPOU3BOJCTBA 3KOJIOTHUYCCKH
YHUCTBIX DHEPrOHOCUTENCH M HOBBIX MaTepHajioB — OOYyCJOBJIEHA WX KOMIIAKTHOCTBIO M OJHOBPEMEHHO
KpyITHOMAcIITaOHOCTHIO, BBICOKUM ypPOBHEM MEXaHHW3aIlMH U MPOW3BOAMTEIHHOCTH TpPyAa. DTH TPOLECCHI
MOJAAI0TCA KOHTPOJIIO, PETYIUPOBAHHUIO M aBTOMATHU3AIINH.

BuotexHomornueckie MpoLEcCh B MEHBIICH CTENEHHU 3arps3HSIOT OKPYKAIOIIYI0 Cpeay OTXOAaMHu U
MOOOYHBIMH TIPOAYKTaMH, KPOME TOTO, OHM Majl0 3aBUCAT OT KIMMATUYECKHUX ¥ TIOTOJHBIX YCIIOBHM, HE
TpeOyIOT OOJBIINX 3€MENbHBIX IIIOMIa/IeH, He Hy KJAIOTCS B IPUMEHEHHUH ITeCTUITIIOB, TePOUIIIIOB U APYTUX
qy>KEpOAHBIX I OKpY KaroIiel cpenbl areHToB. [103ToMy OMOTEXHOIOTHS B IIEJIOM U €€ OTAEIbHbIE pa3aeibl
HaxXoZTCA Ha psANy HamOoyiee MPUOPUTETHBIX HANpaBICHWH HAYYHO-TEXHHYECKOTO MpOorpecca U SIBISIOTCS
APKAM TIPUMEPOM «HOBBIX TEXHOJIOTHH», C KOTOPHIMH CBSI3BIBAIOT TIEPCHEKTHBBI DPAa3BUTHA MHOTHX
MIPOU3BO/CTB. bHoIoOrnueckre TEXHOJIOTHH HAaXOASTCA B HacTosIee BpeMs B (pase OypHOro pa3BUTHA, HO HX
YPOBEHb BO MHOTOM OIpEeNsieTcs HayYHO-TEXHHMYECKHMM MOTEHLMAIOM CTpaHbl. Bce BBICOKOpa3BUTHIE
CTpaHbl MHpa OTHOCAT OHMOTEXHOJIOTHIO K OMHONH W3 Ba)XHEHWIINX COBPEMEHHBIX OTpaciei, cuuras ee
KIIFOUCBBIM MCETOAOM PEKOHCTPYKIUHU NPOMBINIJICHHOCTH B COOTBECTCTBUHU C HOTpeGHOCTfIMI/I BpEMCHU, U
MIPUHUMAIOT MEPHI 110 CTUMYJIMPOBAHUIO €€ Pa3BUTHSL.

Oco0oe MecTo M poJib B KOMIUIEKCE HAYK OMOTEXHOJIOTUYECKOTO MPOMUiIs M OMOTEXHOJIOTHIECKUX
MIPOIIECCOB TPHUHAIIEKHUT IKOJIOTHIECKONH OMOTEXHOJOTHH B CBSI3W C 00OCTpEHHEM MpOOJIeM OKpY’KaromIeH
cpenpl. OKoJOoruueckas OHOTEXHONOTHA — JTO CIEelUalbHOEe NPUMEHEHHE OHOJOTHYECKHX CHCTEM U
MIPOLIECCOB AJISl peIIeHH 3a7ad OXPaHbl OKPY>KaloIIel cpeibl M PaluOHANBHOTO MPUPOIOIIOIB30BaHUSI.

OTH Tporecchl BKITIOYAIOT YTHIM3AINAI0 CEIhCKOXO3SHCTBEHHBIX, OBITOBBIX W IPOMBIIUICHHBIX
OTXOI0B, OYHMCTKY CTOKOB M TIa30-BO3OQYIIHBIX BBI6pOCOB, Acrpagaluro KCCHO6I/ITI/IKOB, TMMOJIy4YCHUC
3¢ (HEKTUBHBIX U HETOKCHYHBIX MPENapaToB Jyis OOphOBI ¢ OOJIC3HSIMU U BPEAUTEISIMUA KYJIBTYPHBIX PACTCHUIMA
YU JOMallHUX >XMBOTHBIX, a TaKKe CO3JaHWE ANbTEPHATUBHBIX W 0E3BPEIHBIX I OKPYXKAIOIIeH Cpellbl
C10c0o00B MOTYYESHHST YHEPTOHOCHUTENEH M IOOBIYH TIOJIE3HBIX HCKOTIAeMBIX.

Ceromnss B BVY3ax Kazaxcrana BemeTcss NOATOTOBKAa CIEHUANMCTOB BCEX OKOJOTHMYECKHX
CHEIMaTbHOCTEN, B TOM YHCIIe TIOJrOTOBKA IMEJarorn4ecKiuX W Hay4YHBIX KanpoB. llepex Bricuied mKoion
CTOSAT HOBBIE 33aJ]a9H T10 JaJbHEHUIIIEMy COBEPIIEHCTBOBAHHUIO TIOATOTOBKH CIIEIMAIMCTOB B 00JaCTH SKOJIOTUH
U OXPaHbl OKPYXAIOLIEH Cpelipl, a TAKXKE PACIIMPEHUIO 3HAHUM 110 pa3IMYHbIM HANPABIEHUSAM COBPEMEHHOMN
9KOJIOTHYECKON HAYKH.
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KoHuenTyanbsHOl OCHOBOW 3KOJIOTMYECKOro 0O0pa30BaHMS M BOCIHUTAHUS CIEAyeT PaccMaTpUBaTh
KoHIlenuio nepexoja Pecyonuku Kasaxcran k ycroiunBoMy passutuio Ha 2007-2024 roxel. YcToidnBoe
pa3BuTHE HEOOXOOMMO UIA NOCTIDKEHMs Ueneil crpareruu passutusa Kaszaxcrama go 2030 roma. [ns
KazaxcTana mepexo/ K yCTOWIMBOMY Pa3BUTHIO SBJISETCS HACYITHON HEOOXOIUMOCTHIO.

Okojoruyeckoe 00pa3oBaHHME MPEIHA3HAYEHO pa3BUTh M 3aKpenuTh Ooyee COBEpIIEHHBIE
CTEpEOTHUIIBI TOBEICHUS JItOIeH, HAIIpaBJIEHHbBIE HA:

- DKOHOMHUIO IPUPOIHBIX PECYPCOB;

- TPEJOTBpAILEHUE 3arpsI3HEHNS OKPYKAIOIIEH CPEbl;

- TIOBCEMECTHOE COXpaHEHHE eCTECTBEHHBIX IKOCHCTEM;

- COAEHCTBHE MPOBEICHUIO COBMECTHBIX NMPUPOJOOXPAHHBIX AEHCTBUI U OCYIIIECTBICHHE €ANHOMN
9KOJIOTHYECKON TTOJIUTHKH B TOCYIapCTBaX.

«QKonornyeckast OMOTEXHOIOTH» SIBISAETCS OJHOW M3 OCHOBHBIX TUCIMILIMH B MOATOTOBKE OyAYIINX
CIELUAIMCTOB 3KOJOTOB, OHOJOrOB, MOCKOJBKY HMEET OONbLIMEe BO3MOXHOCTU sl (OPMHPOBAaHUS H
Pa3BUTHA HKOJOTMYECKUX TMOHATUN M 3HAHMHM U NPaKTHYECKOW pealn3aluy MyTeill pemeHus mpoliem
OXpaHbI OKPY KaIOIIe! CpeIbl U PallHOHATBHOTO MCTIONb30BAHUS IPUPOTHBIX PECYPCOB.

Crnenuduyeckoe NpuMEHEHHE OMOTEXHOJOTMYECKUX METOMOB Ul PELICHHUS MpoOJieM OKpYKarolei
Cpembl, TaKuX Kak IepepaboTKa OTXOAOB, OYMCTKA BOJBI, IOYBBI M BO3IyXa, YCTpAaHEHHE 3arps3HEHUH,
COCTAaBIISICT MTPEAMET IKOJOTHICCKON OMOTEXHOIOTHH /2/.

Okosoryueckas OMOTEXHOJIOTHSI — 3TO HOBEHINHMIA TOAXOJ K OXpaHE W COXPAHEHHIO OKpY Karolei
cCpembl TpPH COBMECTHOM HCIONB30BAaHMM JOCTHXKCHUH OMOXMMHH, MHUKPOOHOJOIWH, TE€HETUYECKOU
MHXXCHEPHH, XUMHYECKUX TEXHOJIOTHH.

Henb auCHUIIIMHB «JKOJIOTHYECKas OWOTEXHOJOTHS» - TI0Ka3aTh OCHOBHBIC HANpaBlICHHUS U
JOCTHKEHHSI COBPEMEHHOW OWOTEXHOJOTMHM B PEHICHUH NpOOIEeMBl OXpaHbl OKPYKAaloIeH cpeabl u
PaIMOHAIBHOTO MCIIOJIb30BaHUs IPUPOAHBIX PECYPCOB.

OcHOBHBIE 3aJa4yd JIUCUMIJIMWHBI COCTOST B M3YYEHHMHM MNPUHLUHUIOB OHOTEXHOJIOTHYECKOH
OUHCTKH CTOYHBIX BOJ M Ta30BBIX BBIOPOCOB OT 3arpsA3HHTENed, OMOTEXHOJOTHH NepepaboTKH H
JMKBUOALUMUA TBEPABIX OBITOBBIX M HPOMBIIMIJIEHHBIX OTXOJOB, MOJydYeHHs Ouorasza u
OuoTnnuBa, ONpeneeHUHU POJIM OMOTEXHOJOTHH B PEUIEHHMH KOMIUIEKCHBIX NMPOOJIEM CEIbCKOro
X0351ICTBa, a TAaKKe HEKOTOPHIX ACIIEKTOB OMOTCOTEXHOJIOTHMH TPH 0OBIYEe METAJUIOB M3 MHHEPAIBHOTO
CBIpPBA.

B pesynbpraTe n3y4eHus JaHHOM TUCIMITIMHBI QOPMHUPYIOTCS TEOPETHUSCKUE 3HAHU:

- 00 OCHOBHBIX HAaNpPaBICHHUSIX COBPEMEHHOW JKOJOTHYECKON OMOTEXHOJOTHUHU Kak
MEXIUCIUIUIMHAPHONH 00JacTH HayYHO-TEXHHUYECKOT'O MpOrpecca;

-00 0COOCHHOCTSAX BOAHBIX KOCHCTEM H WX 3arpsA3HEHUHU MIHUPOKHUM CIIEKTPOM TOKCHYECKUX
BELIECTB U POJIM OMOTEXHOJOTMU B PEIIEHUU NPOOJIEM OXPaHBl BOJHBIX 3KOJOTHYECKHX CHCTEM, B
YaCTHOCTHU OYUCTKH CTOYHBIX BOJ OT OPTaHHUYECKUX UM HEOPraHWYECKUX 3arpsa3HUTENCH;

- 0 MeToAax OMOJIOTNYECKON OYMCTKH 3arpsi3HEHHOT0 BO3AYXa;

-0  OMOTEeXHOJIOTMYECKMX  acHeKTax  mepepadoTKM M JHUKBHIAIMM  IPOMBINUIEHHBIX U
CEIIbCKOXO03SIMCTBEHHBIX OTXOIOB;

-00  HCIOJIE30BAaHUU OMOTEXHOIOTUU B peleHU HEKOTOPBIX mpodaeM
TOPHOI00BIBAIOIICH TPOMBIIIIIEHHOCTH 0 U3BJICUYCHUIO METAIOB M3 PY/I;

-0 KOMIUTEKCHBIX TpoOsieMax MO TOJMYYEHUIO HKOJOTMYECKM YMCTHIX BHMIOB TOIUTMBA - OWoOrasa M
OHOTOIINBA;

- 00 KOJIOr0-OMOTEXHOJIOTHUECKUX aJbTePHATHBAX B CEITCKOM XO3SICTBE.

YCcBOCHHIO MaTepHwajaoB TpejaracMoid JAUCIHHUINIMHBI IMOMOTYT 3HAHWSA, NPHOOPETCHHBIC
CTyJICHTAaMHU paHee MPHU W3YUCHUU AUCIHUIUIMH «JKOJOTHS W YCTOMYHBOE pa3BUTHE», «OCHOBBI OXpPaHbBI
NPUPOIBD, « IKOIOTHSI MUKPOOPTraHU3MOB, «lIpukianHas »KOJOTHS» U JpyTHE.

Y4ueOHO-METOAUUECKUA KOMIIJIEKC II0 OUCHUINIMHE «DKOoJOoTrHYeckas OHOTEXHOJIOTHI,
COCTABJICHHBIA C yYETOM MHOTOJICTHEIO OITbITa HAyYHO-HCCICIOBATEIBCKOW pabOTHl aBTOpa B 00JacTH
DKOJOTHYECKOH OHMOTEXHOIOTUH € MCIOJL30BAHUEM HOBEHIIUX JOCTHXXEHUH OTEYECTBEHHBIX H
3apyOeKHBIX UCCIe0BaTENeH, BKIIFOYaeT OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI: CHIIIa0yC, TE3UCHI ISKIUH,
KapTy y4eOHO-METOAWYIECKOH OO0CCIEUYCHHOCTH NHCIUIUINHBI, IIIaHBI W 3aJaHus I TPOBEICHUS
cemuHapckux u npaktuueckux 3anstuii, CPCII u CPC, TecToBbie 3aaHus, raoccapuii U T.1.

KpenutHas TtexHonoruss oOy4deHHUs TMpenrnojaraeT HWCIOIb30BAHUE WHTEPAKTHBHBIX METOJ/OB
00ydeHHUs, 49TO OE3yCIIOBHO CIOCOOCTBYET AaKTHBHU3AIIMH CaMOCTOSTEIBbHON paboTHl CTyJeHTa B
OCBOCHHU Yy4eOHOU mporpammbl. Tak, BO3pociias MNPOU3BOAUTEIBHOCTh IEPCOHATHHBIX KOMITBIOTEPOB
cenaia BO3MOXXHBIM JIOCTaTOYHO NIMPOKOE MPUMEHEHUE TEXHOJOTHi MynbTuMmenua /3/. B wacTHOCTH, Ha
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3aHATUAX (KaK JIGKIMOHHBIX, TAK W CEMHHAPCKHX) IMHUPOKO HCHOIB3YIOTCS KOMIBIOTEPHBIE MpPE3eHTAIIH.
KommproTep oOKa3bpiBacTCsl W HEOICHUMBIM IIOMOIIHMKOM TIpH 00pabOTKE pe3yibTaToB CTYACHUECKOTO
pelituara. [IpuMeHeHHEe KOMIBIOTEPHBIX TEXHOJIOTUH CHOCOOCTBYET HHTEHCHU(DHUKAIIMM 00pa30BaTEIILHOTO
mporiecca B XOJe HM3YUYCHHS TUCIHIUIMHBI «DKOJOTHYEcKas OWOTEXHONIOTHS», a TakkKe CHocoOCTByeT
npo(heCCUOHATIBHONH TOATOTOBKM OyAyIIEro CHEIHMATUCTa-3KOJ0oTa K CaMOCTOSITCIbHONW MNPaKTUYCCKOM
JeSATEeILHOCTH.

CrnemyeT TakXe OTMETHTb, YTO IKOJOTHYECKoe 00pa30oBaHNE BKIIFOYAET MOUCK HOBBIX ()OPM U METOIIOB
AKTUBU3AIIMH YKOJIOTHIECKOT0 00pa3oBaHus CTyAeHTOB. OJHIM M3 MHOTOOOPAa3HBIX IyTeH JOCTIDKEHUS dTON
LIETTH SBJISIETCS] TIPUBJICUCHUE CTYIEHTOB K HCCIEIOBATEILCKONH paboTe MyTeM BBHITIONHEHWS M HAMKCAHUSA
KYPCOBBIX W JUILUIOMHBIX pa0OT, TEMBI KOTOPBIX CBSI3aHBI C OMOTEXHOJOTHYECKUMHU ACHEKTaMH OXPaHBI
OKpYy’)Kafomel cpeapl. AKTyallbHOCTh BBINTOJNHAEMBIX pa0OT 3aKI04aeTcs B TOM, YTO OONBITMHCTBO
OMOTEXHOJIOTUYECKUX Pa3pabOTOK IMPSIMO WJIM KOCBEHHO CBSI3aHO C TVIOOATLHBIMHU MPOOIEMaMU, CTOSITUMHU
nepea COBPEMEHHOM NUBMIM3AIMCH, OJHOM M3 KOTOPBIX SIBISETCS 3arpsi3HEHHE OKpYKamoIleh cpeapl. JTa
po0JieMa ¥ My TH €€ PelIeHus ¢ TOYKH 3PEHUST OMOTEXHOIOTHIECKHIX TIOIX0I0B OCBSIIEHA B PSAAC TUTLTOMHBIX
paboT CTyIeHTOB OaKajIaBPOB U MarUCTPOB IO CIIEIIHATEHOCTH « DKOJIOTHSI.
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In article the discipline role «Ecological biotechnology» in preparation of experts of ecologists in High Schools, its basic
directions and actual problems is considered.

K. Sh. Davletova', A.Y. Yerezhepov’
BIOTECHNOLOGY: ACHIEVEMENTS AND CONSEQUENCES.
(1 The International Academy of Business, Almaty, Kazakhstan, ? al-Farabi Kazakh National University,
Almaty, Kazakhstan)

The development of new biological tools in the second half of the 20" century gave immense possibilities for genetic
engineering and creating new organisms with desirable characteristics. New horizons emerged for agriculture, medicine and
environmental area. More than twenty years have passed since the first genetically engineered organisms have been planted in
Canada and the USA in the late 1980s. In this article we have analyzed achievements and consequences of the biotechnological

applications in agriculture and environmental area.

Genetic engineering in basic sciences

The primary application of genetic engineering has been in the field of basic science for cloning key
genes in order to understand their functions. Success in sequencing of individual genes allowed studying
genes’ networks and signaling pathways and, eventually, the mechanisms of functioning of the living
organism. Biomedical engineering has been applied to cure human diseases (gene therapy), sequencing of
whole genomes of different species, and later cloning of animals and manipulations with stem cells. The
Human Genome Project, officially started in 1990, was and completed in 2003, revealing key genes associated
with at least 30 diseases. The first genetically modified organisms (GMO) have been used solely for basic
biological research needs. The transgenic mice research has provided wide range of applied biomedical studies
to understand signaling mechanisms and drug screening to treat different diseases.

Plant genes encoding biologically active proteins and their specific regions have been studied to
understand plant responses to biotic and abiotic stresses. The break though was made with sequencing
Arabidopsis thaliana genome and using it as a model plant system for functional genomics studies. New
techniques using so-called gain- and loss-of-function T-DNA mutants allowed to study gene’s function at the
genetic and protein levels. Mutation of a single Arabidopsis gene can reveal the functional activity of a
missing gene which could be then confirmed by producing of transgenic Arabidopsis plants over-expressing
the gene of interest. Much has been done in this field to understand plants response to different pathogens,
draught, salinity, extreme temperatures etc. The Arabidopsis model has been successfully used to understand
oxidative stress network induced by pathogens and harsh environmental conditions.
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