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Brojauas yacrn

[peamet v 3aaun GuoTexHonorun. CoBpeMeHHbIe HanpasieHusi GHOTEXHOJIOTHH. Cesi3b
¢ apyrumu Haykamu. [IpuMeHeHne OuoTeXHONOrHi B PasiiMyHBIX OTPacisX HKOHOMUKH H
saumTe  OKpyKaiome# cpeast.  Tumonorus  GuortexHonorud.  llepcriekTuBbl - pasBUTHS
Guorexnonorun B Pecnybaunke Komu.

O0wmpe BONpochbl GHOTEXHOJIOTHH

BHOXMMUYECKHE OCHOBBI BOKHEHMIIMX OGMOTEXHOJIOMMUYECKMX MPOLECCcoB. bpoxenue:
CHUPTOBOE  OPOJKEHHE, MOJOUHOKMCIOE OPOIKEHWE, HPONUOHOBOKHCIOE  OpOXKEHHE,
MYpPaBLMHOKMCJIOE — OPOXKEHHE, TroMoaleTaTHoe OpoXeHue, METAHOBOE OpoxeHue.
OpoKeHMs,  BbI3BIBAEMBIE  KIOCTPHAMSMH  (MACISHOKMCIOE U aleTOHOOYTHIIOBOE
Opoxenne). JlpIxaHue: LUK TPUKAPOOHOBBIX KHUCJOT (LMK Kpebca). peryasduus
aktupHocTh  (QepmenToB  umkia  Kpebca; jpixaresibHas  Uenb M OKMCJIHTENBHOC
pochopuaupoBaHne; HEMOJIHBIC OKHUCIICHUSL.

CymHocTh GHOXMMMHYECKMX — NPOLECCOB,  MPOMCXOASIWMX  NpH  hepmMeHTalmy.
HauanbHble MyTH BBEJCHMS YIIIEpOAa B peakuuu cuHTesa. DEpMEHTATUBHBIE MEXAHW3MbI
ACCHMUISILMH a30TCOAEKAILNX KOMIOHEHTOB cpelibl. OCHOBHBIE MyTH GHOTeHe3a MUKPOOHBIX
MeTabouToB: GrocHHTes uepes auetn1-KoA, OuocuHTes vepes  reKco3oMOHO(pochaTHbIM
nyt,  oOMeHa yrieBojoB. OCHOBHbIE TEXHOJOIMYECKHE [MPUEMbl PEIYJISLAN TPOLECCOB
MHKPOBHOIOrHUecKoro chiresa. Obume npeacrasienus o npodiaeme peryJisud. MHaykTope.
KaraGosnntHas peripeccus. Anjoctepuueckas peryisums gepmeHToB. MeXaHW3M perynisuuu
GUOCHHTE3a  NPOJAYKTOB,  HAKANJIMBAKOLIMXCS BO  BTOpod  dase. Merabonnueckue
NpeIIeCTBEHHUKN  BTOpHUHBIX MeTabonutoB. Bennunna pH w ee perynsums B npouecce
depmenTaunu. Perynupytomas  yHknus  GochatoB M aiCHUIHPOBAHHBIX  HYKJCO3WIL
dochartos. OTHOILICHNE KOHUEHTPALMI HCTOMHUKOB YITIEPO/a M a30Ta B CPeE.

Kynbrusuposanue Ouosoruueckux o0bekros. CydcTpaTsl Ul KyJlbTUBHPOBAHMS
6M006HeKTOB.  [IpUHLMNBL  JACHCTBMS W KOHCTpyKiMu — Ouopeaktopos.  Cuctembl
nepeMeliMBAHMA W a’palii, CHCTeMbl Tenno0OMeHa, NEHOTAICHMA K CTePUIIM3ALMH
GuopeakTopoB.  JlabopaTopHbie,  MWIOTHbBIE W NPOMBILIICHHBIC OUOpeakTopLI.
BHOTEXHOMOTHYECKHE MPOLECChl W alnapartbl  [MEPHOJMYECKOrO W HENPEPBIBHOTO
pedcTBrs. MactabupoBaniue 1 9KOHOMUKA OMOTEXHOJIOMMYECKUX TTPOLECCOB.

Oraenenue. ouvctka M moandukaumsa  npoayktoB.  Oraenenne  Guomacehi  OT
KyJIbTYpasibHOl KuaKocTH. Metozbi paspylienus Kietok. OTnenenue u OUHCTKa TIPOAYKTOB.
Konuentpuposanue npoaykra. Obesposupanne npoaykra. Iyt MOAM(PUKALMK NPOYKTA.
Crabunusauys NpoayKra.

Mukpo0HoJI0rHuecKHi CHHTE3

MukpoopraHu3Mbl.  XapakTepucTHKa — OTACAbHBIX Py bakrepuu.  Jlpoxoku
MuueuanbHbie IpUodbl.

Hsyuenrie MOpQOJIOrHH, — NPUIOTOBJICHHE TPENApaToB  MUKPOOPraHH3MOB dopma.
B3aUMHOE PACTIONOKEHHE 1 Pa3Mepbl KIETOK. [10ABHKHOCTD. Kierounbie CTpYKTYphbl. 3anacHble
BelleCTBA M HEKOTopble BKiOueHus. Crepuiivsalus TUTATC/IbHBIX CPEL. Crepunnzaiumv
crekasHHOM  nocyabl.  CTepuiM3alydv  MHCTPYMEHTOB U npubopos  KyibTHBUpOBaHHE
vukpoopranusmos.  [lpuuuurer  coctaBjieHust  Cpell. VenoBust  KyJIbTUBHPOBAHMSI
MHKPOOPTaHM3MOB.  BbleeHHE  HUCTBIX  KYIbTYp  MHKPOOPraHusmoB. [losnyuenue
HAKONUTEABHON  KyJbTYpbl. BplieleHHe YMCTOH  KyIbTYpbl. M3ydyeHue KyJabTypajibHbIX
ocobenHocTeil  MuKpoopranuzMoB. KyibTypaibHbie CBOHCTBA. DOU3HONOro-0HOXUMUUECKHE



ceoicTBa. OnpeeieHue KoIMYECTBA KIETOK MUKPOOPraHW3MOB M X OMOMACCHI.

Xpauenue KyJIbTyp MUKpoopraHusmos. [lepruoinyeckue nepecesbl Ha MUTATEBHBIC
cpeabl XpaHeHWe MO MHHEPAIbHbIM MacioM. XPaHEHHE KIETOK B AUOGUIM3UPOBAHHOM
COCTOSIHMKM.  XpaHGHHEe NpH  HM3KMX M CBEPXHH3KMX —Temneparypax. XpaHeHHe B
AMCTHIIMpoBanHoi Boje win | %-nom pactsope NaCl. XpaHenue KynbTyp B BbICYLICHHOM
COCTOSIHUM Ha aicopOeHTax.

TexHOMOrMsS NOJMYYEHNs KOPMOBOTO M MHUIEBOrO O€iKa W JMIMA0B MHKPOOHBIM
cunresom. [IpHHLMIMANBLHAS  TEXHONOTHYECKAs! CXeMa MOMyYeHMsl KOPMOBOH OHOMAcChl.
TexHOMOrus NoayueHus OHOKHUpa.

Texnomorust  epMeHTHBIX npenaparos. [IpombiunieHtble  GepMEHTHBIC Tpenaparhl.
DakTopbl, BAMsSIOLLME HA OWOcHHTE3 (epMeHToB. [UyOMHHBIH METOA  KyJIbTUBHPOBAHH:
npoayueHToB  (pepMeHTOB.  [lOBEpXHOCTHBIN ~ METOJ  KyJIbTUBMPOBAaHWS . NPOAYLCHTOB
depmento. Meroasl BbieneHus Qepmentos. llonyueHue TOBApHBIX dopm  hepMeHTHBIX
npenapaTos.

MUKPOOHOJOrHYECKHE  CHHTE3 aMWUHOKMCIOT. bBHOCHHTE3 AMMHOKHCIOT — KJICTKamMH
MHMKpOOpPranu3MoB. [lyrh OnocvHTE3a M METOABI CEJICKUMH TMPOJYLEHTOB  OTAC/IbHbIX
aMMHOKHCIIOT. TTpou3BOACTBO L-aMMHOKMCAOT MUKpoGHoTorndeckum cunresoM. TexHonorus
nonyueHuss L-1nu3uHa ¥ KOPMOBBIX MPEMApATOR Ha €ro OCHOBE. TeXHONOrus mnonydenns L-
CAYTAMHHOBOH  KMCIOTBL  MMKPOGHOJOrHueckinm  cuitesom. Texuosorus nonyuenus  L-
TpUnToPaHa MUKPOOHOJIOTMUECKUM CHHTE30M.

TexHOMOTHSI GUOCHHTE3a NPENapaToB aHTUOMOTUKOB JUISl CENBCKOIO XO35iCTBA
(Ha npuMepe MoNYUSHHUs TETPALMKIIMHA).

Texnonornsi GUONpenapaToB AJsl  CEJIbCKOro  Xozsicrea. Texnonorust nojiyveHwus
GakTepUabHBIX, TPUOHBIX M BMPYCHBIX IHTOMOINATOTEHHbIX npenaparos. Texnonorus
noJyueHus OaKTepHanbHbIX YA00pEeHHUH.

Mukpotuoiorudeckas  TpaHcOpMaliist  OPraHHYeCKHX — COC/AMHEHMH (Ha npumepe
dnorpaHcopMalii CTEPOUIOB).

|51 HAKCHEPHAH DH3HMOJIONHd

CyumHoCTh  MIDKEHEpHOi  snsuvonorun.  MmmobuinzosanHbie  GEpMEHTDI:
HOCHTEH TSI UIMMOOUIH3atini GEpPMEHTOB 1 METO bl UMMOOUITU3ALIUH.

[IpOMBIIIIEHHBIE MPOLECCH ¢ HCIOIB30BAHAEM UMMOOUIN30BAHHBIX (PEPMEHTOB U
kretok:  Ilomyuenne  rioko30-ppykTo3Heix — cuponos. Tlonyuenue  L-aMMHOKHMCIIOT.
[Monyuenne L-acnaparntosoit kucnorel. [lonyuenne L-s0710UHOH KMCIOTBI. [Tonyuenue
GesakTo3HOr0 Mosoka. [loJyueHHe caxapoB M3 MOJNO4HON chiBOpoTKU. [lonyuenue 6-
AMMHOTMNEHULIMJUIAHOBOH KHUCJIOTHI.

BUOKOHBEPCHsS  LIENTIONO30COAEpKAIEro  Chipbsl.  DEpMEHTATUBHbIA  TMAPONN3
HeMon03bl.  LIeUTIONOMMTHYECKHE  MUKPOOPraHu3Mbl 1 hepmeHTbl. MexaHusm JeicTBus
netonas. Biausune crpyKTyphl HE/UTION03bL Ha d(QHEKTUBHOCTE €€ THAPOIH3A. AncopOums
LHEe/UTIOJIa3 Ha LE/UIFON03¢ M €€ poJib B KaTajiu3sc. KuHeTnueckue acrekTbl (1)(‘3})1\’1(3["!"["2]"1‘14BH()Y'Q
PHAPOJIM3A LEMTI003b1. TEXHOIOTHUECKHE aCNEeKThl (PEPMEHTATHBHOIO MMAPOIN3A LETIONO3BL.
Teepaoasnas (pepMEHTALMs JIMFHOLEITONO3HOTO  ChIpbs. Bhicuiue  AepeBopaspyLUatoL1e
rpuObl — TPOAYLEHTBl JMIHWHA3 M Ueiuitodas. [eperekTuBbl UCnolib30BaHms TBepAodazHoi
(epMeHTaLMK TS IOy HEHMs KOPMOBOTO Oesika 1 (PePMEHTHBIX NPETaparos. bBuonannunr.

UMMOGMIM30BaHHbIe GepMenTbl B MeanurHe. CYIHOCTE AMMYHO-(EPMEHTHOTO aHaIn3a.

Knerounasi HHIKeHE pusi

CymHOCTh  KIeTOUHOH HipkeHepun. Kynbrypa TKaHeH pacTeHWH B MPOM3BOACTBE
GUONOTHUECKH AKTHBHBIX BELUECTB: HCTOPHS DPa3sBUTHA METOJA, METOAMYCCKHE aCINCKTEI,



CBSI3AHHBIE C MOJIYYEHUEM KJIETOUHBIX KYyJbTYP; YCJIOBUA KyJIbTUBUPOBAHUWA KICTOUHBIX
KynbTYp, (akropsl, BiWsiollie Ha OHOCHHTE3 BTOPHMHBIX MeTabOMMTOB B KyJbTypax
pacTUTENIbHBIX — KjeTOK. lIpororuiactel  Kak oObekTsl  Onorexnonorud. CylmHOCTE U
MEPCNEeKTUBLl  MEeTOAa  THOPHAM3ALIMK  COMATHYECKUX  KJICTOK pactennit. [lonyuenue
MOHOKJIOHAIBHBIX AHTHTEN M UX MCTOJB30BaHWE B OHOTEXHOIOTUH ¥ MEAMLIMHE.

Mou CRYJsipHast OHOJIOTHS H INeHEeTHKA KJIETOK

TToHsTHE reHa B “KNaccHueckoi™ 1 MONICKY/ISIPHOM reHeTHKe, ero spomouus. [pupoaa
renerraeckoro  marepuana. OCoOEHHOCTH CTPOCHMS IEHETUUECKOro marepuaia mnpo- M
sykapuor. Tpanckpunumst JTHK. ee komnonents. PHK-nonumepasa u npomMoTop. Tpancasiuus,
ee aranbl, Gyuxiua pubdocom. ['eHeTnueckuil Koja M ero cBOHCTBA. Pennuxanus JIHK un ee
FeHEeTHUYECKHI KOHTPOIIb, PekoMOUHALISL. €e THIBI M MOJAeln. MexaHusMbl penapatin JTHK.
B3auMOCBA3b MPOLECCOB PEriMKallii, pekoMOMHali ¥ penapauun. Myraunontbii npouecc.
Knaccudurauus mytauuil. CnoHTaHHBIH M HH/YLMPOBAHHBIH MyTareHes. Knaccuduxauys
MyTareHoB. MOJEKYASpHBIH  MeXaHM3M  MyTareHesa. BHEXpOMOCOMHbIE  IEHETHUCCKHE
seMenThl.  TLIasMuiabl. WX cTpoeHde M Kiaccudukaums. MeXaHusMm  KOHbIOTalKH.
Bakrepuodarn, WX CTPYKTYPa M JKH3HEHHBIH UMKI. DJIEMEHTBI IE€HETMYECKOTO aHau3a.
FeHeTHYECKOE KapTHpOBaHHe. MU3IHUECKHT aHANN3 CTPYKTYPBI reHa. PecTpUKIHMOHHBIN aHams.
MeTo1bl CEKBEHUPOBAHUSL.

Perymsiums  akcnipeccuu  renos.  Llpomorop, oneparop W peryJisiTOPHBIC Oenku.
[TO3UTUBHBIM W HETATUBHBIA KOHTPOIIb DKCIPECCHH [€HOB.

OcHOBBI FeHHOH HHAKEHEePHH

DepMenThl peCTPUKIMKM 1 MoAHbUKalmy. Beuienenie v KIOHHPOBAHNE ICHOB. BekTopsl
15 MONEKYISIPHOIO KIOHUPOBaHMs. TIpHHIMIBL KOHCTPYHPOBAHUSA pexombunanTHbix JIHK u
MX BBEACHMS B PELMITMEHTHBIC KJIETKM. TpaHCreHHple MHUKPOOPraHU3MBbl, pacTeHWs H
WUBOTHBIE. [lojiyueHHe HHCYJIMHA, CaMOTOTPONMHA U uHTEpPEPOHA METOJAAMM  TEHHOH
MHKEHEPUH.
BHOHAHOHOTEXHOJIOI S

ITpeamerT OUOHAHOTEXHOJIOTUH M HAHOOMOTEXHOJOIHH. [lpoueccesl  caMocOOpKH
BUONONMUECKHX  HAHOCTPYKTYp M OHOHaHOMaTepuanoB. MOeKysapHOE y3HapaHWe W
obpazoBanie GHONOrHYECKUX CTPYKTYP. JlocTikeHust GHOHAHOTEXHONOTHN B OuoMeMUMHE U
APYTHX 00JACTSIX HEIOBEUECKOH AL TEILHOCTH.

buorexnonorust B peueHHH IKOJIOTHYCCKUX HpOﬁJlEM COBPEMEHHOCTH

BrOMeTO/bl B OUMCTKE CTOUHBIX Bod. Iloayuenue Guorasa. BUOTEXHONIOTHYECKHE METO/IbI
JETOKCUKALIMM KCEHOOMOTUKOB. bHONOrHuecKrue MeTO/Ibl PEKYIHTUBALINH NOUBLI.

IKOHOMHKA OHOTEXHOJOI HYECKHX IT pou3BOJICTB

[ lp WHLMUIIBL  Macll Tabu poBaHusi KM BKO HOMHUKH OHOTEXHOJIOIMUECKUX  TIPOLIECCOB U
[IPOU3BOJICTB. ()p raHu3anust Ipous3BoACcTBa U KO HTPOJIsL KauecTsa Il pPOAYKTOB OUOTEXHOJIOMMH.
OcobeHHOCTH NMaTEeHTOBAHWS OMOTEXHOJIOTUUYECKHX H306p€'l‘€ HUH.

CouuajibHble H Yy THYECKHE Il pOﬁJl eMbl OHOTEXHOJIOTHH

I1 po OJ1eMbl peryjaupoBanus KOHTPOJIb  TTPOU3BO JICTBA  [IMLIEBBIX  TPOLYKTOB U
JICKAPCTBCHHBIX I Iperiaparos, 0oJgy4vac MBIX C T[OMOLULIO TI'C€HECTHUECCKH M(),J,U/I(b ULIAPOBAHHBIX



OpraHusmon. Druueckue l"IpO()J]C Mbl I'eéHHOH Te panin v KIOHHUPOBAHUS JKUBOTHBIX W YeJOBEKA.
l'oc YAAPCTBEHHOC peryJin poBaHue B 0 OJ1aCTH reHHO-1 IKCHEPHO H e e IbHOCTH.
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