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Brojuast yacth

[Mpeamer v 3aaaun GuortexHoaoruu. CoBpeMEHHbIC HANpaBJCHAs ouorexHonorun. Cpssb
¢ apyrumyu Haykamu. [IpuMeHenue OMOTEXHOIOTHI B PasjMyHBIX OTPACHAX SKOHOMUKH M
jammTe  OKpyXKatowed  cpeast.  Turonorus  OHOTEXHOIOTHH. [TepcrniekTuBbl  pasBUTHS
HuoTtextonorun B Pecnybauke Komu.

O0uwme Bonpockl OHOTEXHOIOTHH

BHOXUMUUECKHE OCHOBBI BaiHEHLIMX OMOTEXHOJOTMUECKHX MPOLECCOB. bpoxkeHue:
CrUpToBoe  Opo’KEeHHe, MOJOUHOKHMCI0e OpoXKeHHe, IPONHOHOBOKHCIOL OpoxeHue,
MYpPaBbLUHOKHCIIOC 6‘)0')](@”14@, roMoaLeTaTHoc (')pO)KCHHG, METAHOBOC 6pO}K€HHC.
GposkeHusi,  BbI3BIBAEMbBIC  KAOCTPHAMAMH  (MACHAHOKMCIOE W alueToOHOOY THIOBOE
Gpoxenue). JlpixaHne: UMKI  TPUKapOOHOBBIX  KHCJIOT (uukn  Kpebea): perynsuus
akruBHocTH  (pepmentos umkiaa  Kpebca; jbixareibHas —U€Mb W OKHACIHTEIBHOC
pochopnIUpoBaAHHE: HENOJIHBIC OKUCIICHHA.

CywHOCT GUOXMMHYECKMX  MPOLECCOB,  MPOHCXOAAMX  TIpH depmeHTaLMN.
Hauanbible TyTH BBeJEHMs Yriepoaa B peakiuu cuHTe3a. PEpMEHTATHBHBIC MCXaHH3MbI
ACCHMMUISILMH a30TCOAEKALIMX KOMIIOHEHTOB cpe/ibl. OCHOBHbIC MyTH OHOTeHE3a MUKPOOHBIX
MeTabonuToB: GuocHHTes uepes auetni1-KoA, ©uocuuHres uepes rexco3zoMoHodochaTHbiii
nyrb  oOMeHa yrieBoioB. OCHOBHbIE TEXHOIOIHUECKME [PUEMbl PEry/isluMy TPOLECCOB
MUKPOOHONIOrMUECKOro cnutesa. O0ume npeacTaBacHus O npodiaeme peryisunuu. Muaykropsi.
KaradoautHas pernpeccus. AJTOCTEPUUCCKas PEryJisiuus bepmenToB. MexaHu3M pery/saLnu
OuocHHTEe3a  NPOAYKTOB,  HAKATUIMBAIOUIMXCI  BO BTOPOI d)a’se. Merabonuueckue
NpeIIeCTBeHHHKY  BTOpHUHbIX MeTabonutos. Benuuuna pH W ee peryisuus B Npouecce
(epmentaunu.  Peryaupyomas  GyHkudsa  pocdartoB M aACHHIHPOBAHHBIX  HYKICO3MA
(ocdaTos. OTHOLIEHHE KOHLEHTPALMI HCTOMHHKOB YIIEPOAA i a30Ta B CPEAC.

KynbTuBupoBaHue GHONOrUUECKHX OOBEKTOB. CybeTpatel Ui KyJIbTHBUPOBAHMS
610006BekTOB. [IpMHUMMEL  AECTBMS W KOHCTPYKLMH  OHOPEAKTOPOB. Cucrembl
nepeMerMBaHts W a’palnu, CHCTEMBbI TernnooOMeHa, NEHOTalleHuss K CTepHIIU3aluH
Guopeaxropos.  JlaBopatopHpie,  MWJIOTHBIE W NPOMBILIICHHBIC OuopeakTophl.
BuoTexHoforMuecke Mpouecchl M annaparbl  [NepHOIMYECKOro u  HENPEPLIBHOTO
aedcTers. MacwrabupoBanue n 93KOHOMHUKA OMOTEXHOJIOIHYECKUX TIPOLECCOB.

Orpenenue, ouucTka 1 Moamdukaums npoaykroB. Oraenenwe  Ouomacchl 0T
KyJAbTYpaabHOM KUIKOCTH. MeTojibl paspylieHus KIETOoK. OrneneHue U OYHCTKA TIPOJYKTOB.
Konuentpuposanue npoaykra. O0e3BOKUBAHUE MPOJIYKTA. [Tyt moaupuKaumu NpoayKTa.
Crabunu3zaiius npoayKra.

MHUKPOOHOJOIMUCCKHH CHHTE3

Mukpoopranuambl.  XapakTepucTHKa — OTACHbHBIX  [PYII. bakrepuu.  poxoku
MunesiHaibHble TpUobL.

Usyuenne Mopdoioruu, MPUIOTOBACHHE MPENApaTtoB MHKPOOPraHU3MOB dopma.
B3aMMHOE PACTIONOKCHHE U Pa3Mepbl KICTOK. [10ABHIKHOCTE. Knerouneie CTpyKTYphl. 3anacHblie
BELECTBA M HeKoTopble BKoueHus. Crepuimsauus IUTATENbHBIX  CPel. Crepunusaumu
crekasHHON  nocyabl.  Crepuinsaldd  MHCTPYMEHTOB U npubopos  KyjibTHBUpOBaHHE
MHKPOOPIraHU3MOB. [lpuuumnel  cocTaBieHus — cped.  YCloBds  KyJIbTHBHPOBAHMA
MUKPOOPraHn3MOB.  Bbigaenue  YHCTBIX  KYJAbTYp  MHUKpPOOPraHu3MOB. [Moayuenue
HAKOMUTENBHON  KyJbTypbl. BblacieHHe UYHCTOH  KYJbTYPbI. U3yuenue KyabTypajibHbIX
ocobenHocTedt  MKkpooprarismos, KynbTypasibHbie  CBOHCTBA. DOU3H010T0-0MOXUMUUECKHE




cgoiictea. OnpeieneHte KoIMIecTBa KIETOK MUKPOOPIaHUu3MOB U UX OHOMACCHI.

Xpanenue KyJIbTYp MURpoopranusmos. [lepuonuueckie NepeceBbl Ha MUTATEIbHbIC
cpenbl XpaHeHue oj MHHEpalbHBIM MacioM. XpaHCHME KIETOK B AKOPUIUZUPOBAHHOM
COCTOAHMM, XpaHEHWE TpH  HM3KMX M CBEPXHH3KMX Temneparypax. XpaHeHHe B
AMCTHIIMpOBaHHON Bojie win 1 %-nom pactsope NaCl. Xpanenne KyabTyp B BbICYLICHHOM
COCTOSIHMM Ha ajcopOeHTax.

TexHONOTHS TOJYYeHUsI KOPMOBONO M [HIIEBOrO Oejika W JMIHIOB MMKPOOHBIM
cuaTesoM. [IpHHIMNMATLHAS TEXHOIOTHYECKas CXeMa [0JIyueHHsl KOPMOBOH OHOMAcChl.
TexHOMOrUs NoayueHHus OHOKUpa.

Texnonorus (QepMeHTHbIX npenaparos,  [lpoMbiunieHibie  (EPMEHTHBIC TNperapaTel,
dakropsl, Bausiomme Ha Onocuntes Gepmentob. [yOuHHBIA METOA  KyJIbTHBHPOBAHHA
npoayieHtos  pepmeHToB.  [loBepXHOCTHBIH — METOA  KyJALTUBMPOBAHWA . NPOAYLCHTOB
depmentor. Mertoapl Beienenus Qpepmentos. llonyuenue TOBapHBIX (opm (hepMeHTHBIX
npenaparos.

MUKpOOMOJIOrHYECKMI  CHHTE3 AMMHOKHMCIOT. bBHOCHHTE3 aAMUHOKMCIOT —KIETKamu
MUKpoOpranm3moB. [lyth OuocuHTE3a M METOABI  CEJIEKUMH  MNPOAYLEHTOB  OTACIbHBIX
amuHoknea0t. 1pou3BojgcTBo L-aMMHOKHCIOT MUKPOGHOIOTMYECKMM CHHTE30M. TexHosorns
nosiyueHns L-1u3uHa U KOPMOBBLIX MPENnapaTtoB Ha ero ocHoee. TexHonorus nomyuenus L-
PIVTAMMHOBOH  KMCJIOTBHI  MHUKPOOMOJOrHUeckuM  cuuTesom. Texnosorus nosmyuenus L-
TpunrodaHa MUKPOOHOIOrHHECKHM CHHTE3O0M,

TexHostornsi GHOCHHTE3a NPENAPATOB AHTHOMOTHKOB sl CEIbCKOTO XO3siCTBa
(Ha npuMepe ToNyYeHus TeTPALMKINHA).

TexHonorus GuonpenapaTos AJisi CeNbCKOro  Xo3sidcTsa. TeXHONOTHST  TOJTYYCHHUA
BakTepuanbHbIX, [PUOHBIX W BUPYCHBIX IHTOMONATOTEHHBIX —Mpenaparos. TexHonorus
noJayueHus GakTepuaibHbiX YA00peHuit.

MukpoOuooruueckas  TpaHcGOpMaliMag  OPraHuuecKnx  COCAMHCHMH (Ha npumepe
ouoTpaHchopMaLKU CIrepOMI0B).

HnkenepHas JH3HMOJIOT U

CyIHOCTL  MIDKEHEPHOW  dH3MMonorun.  MmmobuinsosBaHHbie hepMEHTDI:
HOCUTENIH ISl UMMOGUIH3alnK HEPMEHTOR 1 METOAbl UMMOOUITU3A LIUH.

[lpoMBILITEHHBIE TIPOLECCH ¢ HCTIONB30BAHMEM UMMOOUIN30BAHHBIX (DEPMEHTOB U
kretok: Ilomyuenne  rmoko3o-(ppykrosneix — cuponor. [lonyuenue  L-aMHHOKKCIOT.
[Monyuenne L-acnaparunosoii kucnorel. [lonyuenne L-aGnounoi kucnotsl. Tlonyuenue
Ge31akTo3HOro MoJoka. ITosyuenue caxapos M3 MonouHoi ceiBopoTkH. [lonyuenune 6-
AMMHOMNEHULMJUIAHOBOH KUCJIOTHI.

BuokoHBEpCHS  LEIONO30CO/ICPKAIIErO  ChIpbsl.  (PEPMEHTATUBHBIA  TMAPOAM3
HeJUON03bL.  LIe/UTION0ANTHYECKHE  MUKPOOPraHU3Mbl M (bepMeHTbl. MeXaHusm  JeHcTBHA
Heunonas., Baustaue CTPYKTYPblI LCJUIIOIO3bL HA ')q')(beK’l‘HBHOC’l"b €e ruiapoJjusa. AllCOpﬁllHﬂ
HEUTHOJIA3 Ha LICJUIOJI03C M €C pOJIb B KaTause. KuHeTHueckue acrekThbl (‘)CPMQ‘HT’JTHBHOI"O
FAAPOIN3a LICTTHOTO3bI. TexHOMOrHUeCKUEe acneKThbl (i)@pMCHTaTHBHOFO rupoJinsa LEIITHON03bI.
TBCp;IO(bﬂ'SHﬂH (l)EPMBHTaLlHSl JUTHOUCIIIKOJIO3HOTO  ChIPbsl. Boicuive JAepeBopaspyuiarouine
rpudbl — OPOAYLEHTBI JAUTHWHA3 M desmonas. [lepernekTBbl UCIO/b30BAHMA TBepaohazHON
depmeHTALMK LUTs TTONYUEHNST KOPMOBOTO Besika 1 depMenTHLIX NpenapaTos. buonannuur.

Ummobuiusosannbie GepmenTsl B Meauiute. CYIHOCTh MMMYHO-(DEPMEHTHOTO aHa3a.
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CynHOCTh  KIETOYHOH WHkeHepud. Kyabrypa TKaHed pacTeHMH B NPOM3BOACTBE
OUOJIOTHUECKH AKTHUBHBIX BELLECTB: UCTOpUA  pasBuTHA METONA., METOJAHUUYCCKUC aCHCKThI,




CBsA3aHHbIC C TMOJYUCHHUEM KJICTOYHBIX KYJIBTYP, yCJaoBust KYJbTHBUPOBAHUS KJ€TOYHbIX
KyabTyp, (akropbl, BiWsioulde Ha OMOCHHTE3 BTOPHHHBIX METAbOIMTOB B KylbTypax
pacTHTEIbHBIX  KieTok. Ilporonnactel  kak  00bekThl OuortexHonoruu. CywmHocts M
MepCreKTUBbLl  MeTOJa  IMOPMAM3ALMK  COMATHYECKHX  KeToK  pactenui. [lonyuenue
MOHOKJIOHAIBHBIX AHTHTEN U UX HCTIONBb30BAHUE B OUOTEXHOAOTHN U MEANLIMHE,

MoJieky.isipiasi GHOJIOTHS H T'€HEeTHKA KJETOK

[ToHsTHe reHa B “knaccHyeckoil” ¥ MONEKYJISIPHOM reHeTHKe, ero ssomouus. [pupona
reHeTHUEeCKOro  Marepuana. OCOOEHHOCTH CTPOEHHMA TIEHETHYECKOro marepuana npo- H
sykapuot. Tpanckpunums JTHK, ee komnonenTtsl. PHK-nonnvepasa u npomotop. Tpancasuwus,
ee aranbl, Gyuxima pubocom. ['enernueckuil kop w ero cpoiictsa. Pernmkauns JIHK u ee
FeHeTUHECKUI KOHTposib. PekomOunaums. ee Turbl U Mojaesin. Mexauusmel penapaunu JTHK.
B3aMMOCBA3b NPOLIECCOB PErinKailik. peKOMOUHALMN W penapaiid. MyTauroHHbIH npouecc.
Knaccuduxams myraumit. CrnoHTaHHBI M MHAYUMpOBaHHBIM Myrarenes. Knaccudukauus
MYTareHoB. MOJNeKynsipHblii  MeXaHM3M  MyTareHesa. BHEXpOMOCOMHBIE —TEHETHUYECKUE
anemMeHThl.  LliasMuapl. MX  CTpoeHue M Kiaccupukauug. MeXaHu3m  KOHbIOTALMH.
bakrepodary, MX CTPYKTYpa M SKU3HEHHBIH LMK ODJIEMEHTbl TI'€HETHYECKOro aHaIM3a.
[Nenetnueckoe kapruposanue. Gusnueckuii aHanu3 CTPYKTYpbl reHa. PecTpuKUMOHHBIA aHaN3.
MeTtobl CeKBEHUPOBAHHA.

Perynsiums  akcripeccun  renos.  [Ipomorop, oneparop wu  peryistopHbie  Oesiku.
[To3sUTHBHBIH M HEraTUBHBLIHA KOHTPOJIbL DKCIPECCHH M'eHOB.

OcHOBBI FeHHOH HHMKEHEePHH

DepMenThl PECTPUKIIK U MOTMdUKaLK. BbiieleHre 1 KJIOHUpoBaHue renos. Bekropsl
NS MONEKYSIPHOTO Kiaonupoatus. [Tpunumns konerpynposanust pekomounantHbix JIHK u
UX BBEICHMS B PEUMITUEHTHBIE KICTKU. [paHCreHHble MUKPOOPraHU3MBbl, PACTEHUSI U
KUBOTHBIE. [losiyueHne HMHCYJAHHA, CAMOTOTPOMHHA M HHTEP(EpOHa METOAAMHM TeHHOi
MHIKEHEPUH.
bronanoHOTEXHOJIOTHA

[lpenmer GuoHaHoTeXHONMOrMH H  HaHoOHOTexHOJOrMW. Ilpoueccs  camocbopku
OUONOrHUECKUX  HAHOCTPYKTYP W OHOHAHOMarepuanoB. MOnekyispHOe y3HaBaHWE H
obpazoanue Gnonoruueckux cTpykTyp. Jloctrikenns GHOHAHOTEXHONOTHH B OHOMEIULIMHE U
APYrUx 001aCTIX HENOBEYECKOI ACATEbHOCTH.

buoTexHoI0rusi B peieHHH IKOI0THYeCKUX NpodJieM COBPEMEeHHOCTH

buomMeTo/ibl B OUACTKE CTOUMHbBIX BO/I. I-IO.Ily‘-lﬁHHe ouorasza. bHoTEXHOIOTHYECKHE METO/Ibl
ACTOKCHUKALIHU KCEHOOMOTHUKOB. bHOIOTUUECKIE METO/IbI PEKYJIbTHBALIMA TTOYBbI.

FIROHOMHKA OHOTEXHOJI0T HYECKHX 1 POH3BOACTB

[Mpunumnbl  MaclTabupoBaHusi WM YKOHOMMKM  OMOTEXHOJIOTHYECKUX  IPOLIECCOB U
npon3BoACTB. OpraHu3auys MPOU3BOACTBA W KOHTPOJS KauecTBA NMPOAYKTOB OMOTEXHOJIOIHH.
OcoBeHHOCTH NATEHTOBAHUS OHOTEXHOIOTHYECKUX N300PETEHHH.

Couunajbuble H 3THUECKHE NPol/aeMbl GHOTEXHOJIOIHH

[lpoGsieMbl  peryiupoBanust W KOHTPOJIb  IPOW3BOJACTBA  [HUIICBBIX TMPOAYKTOB H
JCKAPCTBCHHBIX  TpCUaparop, MNOJYHacMbIX ¢ IMTOMOLIBIY  T'CHETHUECKH MOJ_IH(bl»HlMpOBaHHMX




OPraHHU3MOB. DTHUECKHE NPODIEMbl FeHHOH Tepanii W KIOHHUPOBAHHS XKUBOTHBIX W UETOBEKA.
[0cyAapCTBEHHOE PEryIHpOBAHKE B 001ACTH ICHHO-HAKCHEPHOH ACATEILHOCTH.
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