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[Iporpamma  KaHAMIATCKOTO  AK3aME€Ha HaydyHOW crnenuaibHocTH 1.5.6  buotexHomorus
chopMHpoBaHa Ha OCHOBE (he/lepaIbHBIX TOCYJAPCTBEHHBIX TPEOOBAHMIA BBICIIETO O0Opa30BaHUS IO
porpaMMam MoAroTOBKU HAyYHBIX U HAyYHO-TIEIarOTHUECKUX KaJIpOB B aCIIUPAHTYPE.

I. Conepxxanue mporpamma

CocTosiHMe COBpeMeHHOI OMOTEeXHOJIO0T M.
[ToHsaTHe OMOTEXHOJOTMM KaK TEXHOJOTUYECKOrO TMpHEMa MOJYYEHUS MOJU(PHINPOBAHHBIX
OMOOOBEKTOB C IENIBI0 MPUAAHUS MM HOBBIX CBOWMCTB HW/MJIHM CIIOCOOHOCTH TNPOU3BOAWUTH HOBBIE
BemiecTBa. llpeaMer u 3amaun OMOTEXHOJOTMH, €€ POJb B COBPEMEHHOM Ouonoruu. 3HaueHHe
OMOTEXHOJIOTUH B HAPOJIHOM XO3SHCTBE U 3/IPaBOOXPAHEHUH.
OcHOBHBIE 00JIaCTH TPUMEHEHUSI COBPEMEHHOW OMOTEXHOIOTUU M OCHOBHBIE €€ acreKThl. OCHOBHBIE
METO/bI OMOTEXHOIOTUIECKUX UCCIICAOBAHHMA.

BuoJsiornyeckune acnekTbl 0HOTEXHOJIOTHH
OO0mas Ouosiornsi, MUKpoOHo10rusi M GU3N0IOTUA KIETOK.
OnpeneneHue >XKU3HM U CBOMCTBA JKMBOTO. YPOBHM OpraHu3aluu >kMBoM Mmartepuu. Kierka kak
OCHOBA HACJIEJICTBEHHOCTH U Boclpou3BeneHus. CTpoeHue sijipa U €ro pojib B HACJIEACTBEHHOCTH.
XUMHUECKUM COCTaB KIETKM (HYKJICHMHOBBIC KHCIOTBI, OCJIKH, TOJMCAXapubl, JIHUIUIbIL,
HYKJICONIPOTEUIbl,  TJIMKONPOTEHJIbI,  JUMONPOTEUHBI,  NENTUAOIIHMKAHbI,  ToJudocdarsl,
MUHEPAJIbHbIE KOMIIOHEHTHI U BOAA).
Crtpoenne U GyHKUMU KIETKH (pa3iauuusl KIETOK MPOKapUOT U 3ykapuoT). CTpoeHue KIeTOYHOH
CTEHKHU OaKTepuil.
OOMeH BeIecTB Kak COBOKYITHOCTD IJIACTUYECKOTO U SHEPreTHYEeCKOro 0OMeHOB. YKU3HEHHBIH MK
KJIETOK M THIIBI KJIETOYHOTO JeJIeHUS (aMUTO3, MUTO3, MEH03).
3akoHbl MeHJienst U UX MHTEpIpeTalus ¢ TOYKU 3pEHUs] XPOMOCOMHOM TEOPUH HACJEICTBEHHOCTH.
HacnenctBeHHOCTh ¥ M3MEHYUBOCTh. POPMBI H3MEHUMBOCTH.
OCHOBHbIE TIOJIOKEHUS HBOMIOLMOHHON Teopuu Y. JlapBuHa, ee ornmuusa oT Teopuu Jlamapka.
®opMmel 0TOOPA, TUITBI BUI000PA30BAHNS, OCHOBHBIC ITyTH 3BOJIIOLIUH.
MounekynspHble ocHOBBI opranu3anuu xpomocoMbl. @ynkunu /IHK, rucronos, PHK B kierounom
Mmetabonusme. Criensienrue 1 KpocCuHroBep. PexoMmOuHams y 6akrepruogaros.
[TonoxeHne MUKPOOPraHU3MOB CpeAM JApPYrHx opraHu3zMoB. CanpoduTsl, MapasuThl, MAaTOIEHHBIE
¢dopmel. [Tpuniune! knaccudukanum 6akTepuii: 3yoakTepuu, InaHoOakTepuu, apxedaxkrepun. O0mas
OMOJIOTHS POTUCTOB: BOJOPOCHH, ipocteiiue. ['pudsl. Bupycel. BupycHble nH(peKknu, Tu30reHus.
MexaHu3M NOCTYIUIEHUS B KJIETKH SyKapuOTOB U MPOKAapUOTOB AK30I'€HHBIX BellecTB. Dusuonous
numanua. DIEMEHTHl NUTaHMSA, WX 3HAUCHHME JUIi Tpolecca OMocuHTe3a. Pa3zHooOpasue THUIOB
MMATaHUS MUKPOOPraHU3MOB (aBTOTpodus, rereporpodusi, dotoautorpodus, GoroopraHoTpodus,
XeMONMUTOTpodus, xemoopranorpogus). PazHooOpasue HCTOUHMKOB yriepoja, a3ora, (ocdopa,
Cepbl M JAPYTUMX DJEMEHTOB, HCIOJIb3YEMbIX MHKPOOpPraHW3MaMH. Teopus JIMMHMTHUPOBAaHUSA U
MHTUOMPOBAHUS POCTA KIIETOK 3JIEMEHTAMU MUTAHHA.
®U3HMOJIOTUS SHEPreTUYECKOT0 OOMEHa: HCIIOIb30BAHME KIIETKAMH SHEProAAONINX MPOLECCOB, MX
3((PEKTUBHOCTh U 3aBUCUMOCTBH OT YCJIOBHM CpeIbl. DKOHOMUYECKUNH KOAP(HUIIMECHT U €ro CBSI3h C
YCIIOBHUSAIMH POCTA.



BsaumogeiicTBre KIETOK U Cpelibl, BIUSHIE BHEITHUX (HU3MUECKUX U (PU3HKO-XUMHUYECKUX (PAaKTOPOB
Ha pocT U OMOCUHTE3 y MUKpoopranuzmMoB. Hopma u crpecc, npobiema coxpaHeHHUs] CIOCOOHOCTH K
cBepxcuHTe3aM. OU3NOI0TH OTMUPAHHUSL.

CBs13b CTPYKTYpHl U PyHKIMU. DYHKIIMOHAIbHAS LUTOJIOTHS, BOPOCH! Au(PepeHInany 1 ycioBus
€€ BBI3bIBAIOIIHE.

CriocoObl  KyTbTUBHPOBAHUSI MUKPOOPIaHU3MOB (TIEPHOAMYECKOE, HENpEephIBHOE, MMMOOMIM3ALIUS
KJIETOK U (hepMeHTOB). CMelIaHHble KyIbTYpPbl, KOHCOPUUYMBI. [IpHHIMITBI UX KYJIbTUBUPOBAHHUSL.
Memabonuzm Mukpoopzanuzmos. B3aMocBs3b OMOCUHTETHUECKUX M 3HEPreTHYECKHUX MPOIIECCOB.
[lonstue  «Ouomornyeckoe  okuciaeHHe». OCOOEHHOCTH  AJIEKTPOHTPAHCIOPTHBIX  CHUCTEM
MUKPOOPTaHU3MOB. AHa’pOOHBIE TMPOIECCHl OKHUCICHUS. AHa’poOHOE HbIXaHHWe. bposkeHue.
AnpoOHoe apixanue. Pa3zHooOpasue cyOCTpaToB, OKHMCISEMBIX MHKPOOPTaHHW3MaMH (IPUPOIHBIE
OMOMONIMMEPBI, YIIIEBOJIOPObI, KCeHOOMOTHKH M 1p.). IlomHOoe a’spobHOe okucieHue cyOcTpara,
HEMOJHOE OKHUCIIEHUE M TpaHcopMalus opraHMueckux cyoctpaToB. OKHCIEHHE HEOPTraHMYECKUX
cyocrpatoB. OcoOeHHOCTH OakTepHaJbHOrO  (OTOCHHTE3a. bBHOCHHTETHYECKHE  IPOIIECCHI.
AcCCUMWIALIMOHHASA HUTPATPEIYKIHSL, CyIb(haTpe yKIHs, a30TPUKCAIIHSL.

OcHOBHBIE MOHOMEpPHI KOHCTPYKTHBHOrO Metabonmmu3ma. Ilytm oOpas3oBaHMs M JanbHEHIIero ux
UCTONb30BaHMs. 3HAU€HHWE LUKIAa TPUKAPOOHOBBIX KHCIOT M TJIMOKCHJIATHOTO INIyHTa B
KOHCTPYKTUBHOM MeTaboIu3Me.

CuHTE3 IUIUIO0B, MOJMCAXAPUAOB U JPYTUX KOMIOHEHTOB KIIETKH. [IpakTmyeckoe 3Ha4eHHE ITUX
npoueccoB. OOpa3oBaHHEe MUKpPOOPTaHM3MaMU OHOJIOTHYECKH AaKTUBHBIX BeUIECTB: (DEPMEHTOB,
aHTHOMOTUKOB, BUTAMUHOB, TOKCHMHOB. [lepBHUHBIC U BTOpUYHBIE METAa0OMUTHI. VX pojb B pUPOJE.
[IpakTryeckoe UCIOIb30BaHHUE.

Cenexyusn, zenemuueckue 0cHoewl cenekyuu. [lonsatue o renorune u Gpenorure. HacnencrBeHHOCTS,
W3MEHYMBOCTh, OTOOP MHKpPOOpPraHu3MoB. PexomOunarus. [loHsSTHE O TEHETHWKE MOMYNSIIUA U
MONYJSALMOHHOW  W3MEHYMBOCTH.  Metonsl  cenekumu.  Cenekuuss ~ MHUKPOOPraHU3MOB.
[Tpon3BOACTBEHHBIN (PepMEHTATOP KaK IKOJOTHYecKas HUIIA.

buocghepa u pacnpocmpanenue mukpoopzanuzmog. Y4actue MUKPOOPraHU3MOB B KPyroBOpPOTax
yIJIepoJia, a30Ta, KUCIOpoaa, cepbl. POPMbI B3aUMOOTHOLIEHUN MUKPOOPTraHU3MOB.

MouJiekyJ/isipHasi 0MOJIOTHSI U TeHETHKA KJICTOK.

[TonsiTue reHa B “KiIacCHYECKON” M MOJEKYJISIPHOM T'€HETHUKE, €ro 3Bojiouusd. Bkiang Meromonoruu
FCHHOW WHXCHEPUM B DPA3BUTHE MOJICKYISPHOW TeHEeTUKU. [IpukiagHoe 3HAYeHHE TE€HHOMU
WH)KEHEPUH 11 ONOTEXHOJIOTHH.

Monekynapmnuie 0CHOBbl HACIEOCMEEHHOCMU.

[Tpupona renetnyeckoro marepuana. OCOOEHHOCTH CTPOEHHMS T'€HETHYECKOro MaTepuayia Mmpo- U
sykapuot. Tpanckpunuus JJHK, ee komnonentel. PHK-nonumepasa u npomorop. Tpancisuus, ee
sTambl, pyHKnus pudocom. ['eHeTndeckuii ko u ero cBoiicta. Perumkanus JIHK u ee reneTnueckwmii
KOHTpOJb. PexomOunamms, ee Tunbsl U Moxaenu. Mexanusmbl pemnapauuu JIHK. Bzaumocsszb
MPOIIECCOB PEIUTMKALUH, PEKOMOWHAIINN U PETIapaLiiH.

Mymayuonnsiii npoyecc. Porb 6MOXUMHUYECKUX MYTAaHTOB B (DOPMUPOBAHUU TEOPHU «OAMH I'€H —
omuH ¢epment». Krnaccubpukammsa wmytaumil. CHOHTAHHBIM W MHAYLHPOBAHHBIA MYyTareHes.
Knaccugukanus myrareHoB. MoJeKynsapHbIH MeXaHU3M MyTtareHe3a. Mnentudukanus u cenexkuus

MyTaHTOB. Cynpeccusi: BHyTPUT€HHAs!, MEKT'€HHAs U (PeHOTHITNYECKasI.



BraexpomocoMHbIe reHeTHYecKre neMeHThl. [1na3Muel, ux crpoenne u kmaccudukanus. [TonoBoit
daktop F, ero crpoenue u xu3HeHHBIA 1WKI. Pons ¢akropa F B MoOMIM3anuu XpOMOCOMHOTO
nepeHoca. O6pazoanme moHopoB Ttuna Hfr m F. Mexanusm konetoranmu. bakrtepuodarm, nx
CTPYKTypa W JKU3HEHHbIH LUKI. BupyneHTHble M ymepeHHble Oakrtepuodaru. Murpupyromue
TeHETHUYECKHE HJIEMEHTBI: TPAHCIIO30HBI U [S-10CcIe10BaTEIbHOCTH, UX POJIb B TEHETUUECKOM OOMEHE.
Hccneoosanue cmpykmypol u Qpynkyuu 2ena.

ONEMEHTBl TEHETHYEeCKOro aHanmsa. l[luc-TpaHc- KOMIUIEMEHTALMOHHBIM TecT. ['eHeTmdeckoe
kapTupoBaHue. DU3MYECKUI aHAIW3 CTPYKTYpbl T€Ha. PecTpUKUMOHHBIN aHaiu3. MeTobl
CEeKBEHHpOBaHUs. BrIsABIeHHE PyHKIIUY I'eHa.

Perymsuus skcnpeccun reHoB. Konuennuu onepoHa u perysiona. KoHTposns Ha ypoBHE MHUIIUMALIMH
TpaHckpunuuu. IlpomoTop, onepatop u perynsaropHsie Oenku. [103UTHBHBIN U HETaTUBHBIM KOHTPOJIb
sKcrpeccur TeHoB. KoHTponb Ha ypoBHe TepMuHANMU TpaHcKpumniuu. [lomspueiii a¢gdexT u ero
CYIIPECCHSL. Kara®onuTkoHTpoIupyemsble OIIEPOHBI: MOJIENb JIAKTO3HOTO OIIEpOHa.
ATTEHIOATOPKOHTPOJIUPYEMbIE OMNEPOHBI: MOJENb TPUINTO(PAHOBOrO oOmnepoHa. MynbTUBaNIEHTHAs
peryysnus 3KCIpeccuu reHoB. [IoCTTpaHCKPUNIIMOHHBIA KOHTPOJIb. OCHOGbI 2eHHOU UHIICeHepUU.
MexaHu3M T'eHHBIX MYTalWid, TeHETUYECKUl KOHTPOJb. DEPMEHTHI PECTPUKINUU M MOAU(DUKAIHH.
Boiaenenue M KIOHMpPOBAaHUE TI'eHOB. BEKTOphl 11 MOJIEKYJISpHOrO KJIOHUpoBaHus. lIpuHumnsi
KOHCTpyHpoBaHus pekoMOnHanTHBIX JIHK 1 ux BBeIeHHS B pelIUIUEHTHbIEC KJISTKH.

XHMHYECKHE aCNIeKThl 0HOTEXHOJI0T I

buoopzanuueckan xumua u 6uoxumuas.

OcHOBHBIE 0OBEKTHI UCCIIEIOBAHMS OMOOPTaHUYECKOM XUMHUU. METO/Ibl HCCIICAOBAHMS: XUMUYECKHUE,
¢busnueckue, GpusnKo-xumuueckue, ouoxumuieckue. Kommeioreprnas xumus. CuHTE3 U BBIICICHHUE
IIPOAYKTOB, YCTAaHOBJIEHHME CTPOECHMS, M3yUEHUE B3aUMOCBSI3M MEXAY XHMUYECKHUM CTPOEHUEM U
OMOJIOTHUECKON aKTUBHOCTHIO (OMOI0rnyeckoil pyHKIMen) CoeTMHEeHu.

benku. AMMHOKHUCIOTBI, KaK MOHOMEpPHBIE CTPYKTYpPHbIE €IMHHMIBI O€JIKOB M IENTHJIOB.
Crepeoxumust. [Ipoekimst @umiepa. YpoBHH CTPYKTyphl OenkoB. IlepBuuHas CTpyKTypa: METOIbI
OIpeaeNieHHs TOCIeA0BaTEIbHOCTH aMUHOKHUCIIOT, CEKBEHATOpbl. BTopuuHas CTpyKTypa OENIKOB:
anb(a- u 6era- CTpykTyphl. TpeTnuHas u yeTBepTHUHAs (CyObeAWHUYHAS) CTPYKTYpHI OeskoB. Ponb
BOJIOPOJHBIX, HMOHHBIX, IUCYIbQUAHBIX CBA3eH, TUIPOPOOHBIX B3auMOACHCTBHH. [leHaTypauus
(o6patumast, HeoOpaTumMasi) 6enkoB. [ToHATHE O PETYIATOPHBIX OenKax.

Hyxneunosvie kucnomwi. JIHK u PHK. CrpykrypHble kommoHeHTbl. Tumel — cBs3ei.
[IpocTpancTBeHHas CTpyKTypa noiduMepHbIX uenei. Jpornas cnupans JHK. Kommiementapuocts
OCHOBaHMI. MeTopl onpeaeneHysi HyKI€OTUAHOM MOCIIE0BATEIbHOCTH B HYKJIEMHOBBIX KHUCIOTaX.
Pectpukimst, pecTpukTassl. XUMUKO-(EPMEHTATUBHBIN CHHTE3 OJIUTO- U MOJTUHYKICOTH IOB.
bruocunTe3 HykIeHMHOBBIX KUCIOT. DepMeHTh OnocuHTe3a. IloHsATHE O TpaHCKpHUNLUH, OOpaTHas
TpPaHCKpPHUIITa3a.

Yeneeoov. Mounocaxapunpel. CTpoeHHE UM CTEpEOXUMHS. AJBI03bI, KETO3bl. AIMKINYECKUE U
UKINYECKUE CTPYKTYpbl MOHOCaxapuaoB. [lupanossl, Gpypanossl, aabda- u 0eta-anHomepsl. [lonsTre
o koHpopMmarun. [leHTo3b1 (prbo3a, apabuHO3a, KCHUII03a), TEKCO3bI (TITF0K03a, MAaHHO3a, TalaKTo3a).
Jle3okcucaxapa (pykosa, 2-ge30kcuprd03a), aMUHOIE30KCHUCaxapa, YPOHOBBIE KHCIOTHI, CHATIOBBIC
KHCIOThl. MoOHOcaxapuabpl Kak CTPYKTYpPHbIE MOHOMEpHBIE €IMHUIBI OJMIO- M IOJUCAXapHIOB.
CTpyKTypHBII aHanu3 onuro- M nonucaxapuaos. OyHkuuu onauro- u noiucaxapunos. Ilondarue o



nextuHax. llemmrono3a, kpaxmai, TJIMKOTEH. YTJIEBOACOEpalllde CMENIaHHbIE OHOIOINMEPHI.
['mukonpoTenHbl, NEeNTHIOTINKAHbI, TEHXO0EBbIE KHCIOTHI.

JIunuowr. Knaccudukanus nunuaoB. HedTpanpable aunuabl, ¢GocPomunuabl, COUHTOTUIHIBI
CTpyKTypHblE KOMIIOHEHTHI JTUMUAOB. JKupHble KUCIOThl. Beiciiue cniupThl, anbaeruasl. [lomuomnsl,
[NIAUEpUH, MHOUHO3UT. Crepeoxumus nunuaoB. Jlumompoteunsl. [loHsTHE O CcTpoeHHH
Ouonornueckux MeMOopas. JINmocomel.

Huskomonexkynapusie ouopezynamopuot - xopepmentsl u Butamuasl: HAJl, HAJI®, ®MH, ®A/,
TuaMuHIIEpodocdat, munoesas kuciora, ATD, OuoTuH, ackopOUHOBasE KUCIIOTA, (oJIMeBast KUCIOTA,
MMaHTOTEHAT KaJblus, kobamamuubl. Kackan apaxunoHoBoi KUCIOTHL. [IpocTarnanaunel. buorennsie
aMHHBI: alleTUIIXOJIMH, CEPOTOHMH U JIp.

AHTHOMOTHKY, KaK MPUPOJHbIE aHTUMETA00IUTHL. [leHnIMITHHbL, 11e(aToCnOpUHBl, TETPALUKINHEI,
aMHMHOTJIMKO3HU/IbI, IPOTUBOOITYX0JIeBbIe aHTUOMOTHKH. [lomycuHTeTHYECKEe aHTUOUOTHKH.
Depmenmol, u ux ouoxumuueckasa pons. Knaccupukanuss 1 HOMEHKIATypa. AKTHBHbBIE LEHTPHI
dbepmenToB. CybcTpaTHas cienuPpuaHOCTh. DakTOphl, 0OecreunBaromme GEePMEHTATUBHBIA KaTaIH3.
Pons mertammoB B (ynHkumonupoBanuu ¢epmeHToB. MHrHOUTOpHI: OOpatnMble (KOHKYPEHTHBIE,
HEKOHKYpPEHTHbIE), HeoOpaTuMble. OOpaTumMas 1 HeoOpaTumas aeHaTypaus ¢pepmeHToB. CrocoOsl
uMMOOUIH3anKs (EPMEHTOB Ha Pa3IMYHBIX HOCUTENSIX. BHYTpH- 1 BHEKJIETOUHBIE ()EPMEHTHI.
Mertabonmuyeckuii oI MUKPOOHBIX KiIeToK. O01re npeacTaBieHus 06 anabonmu3me u KaTaboIr3Me.
OcCHOBHbIE MyTH AaCCUMWISIMM CyOCTpaToB: OENKOB, JKUPOB, YIJIEBOJAOB, aMHUHOKHCIOT,
YIJIEBOJIOPOJIOB, CIHPTOB, OPTaHUYECKHX KHCJIOT, MHUHEPaJbHBIX KOMIIOHEHTOB. [JHKOIM3 H
opoxenne. Ilukn KpeOGca, perymsiuus aKTUBHOCTH  (DEPMEHTHBIX CHUCTEM B  LHUKIIE.
I'ekco3oMoHO(OChaTHBIN MyTh MpPEBpaIllCHUs] YIIIEBOJOB. DHepreTudeckas 3(pPeKTUBHOCTh ITUKIA
Kpebca u ramkonmusa. llenb mepeHoca 3JEKTPOHOB, OKHCIUTEIbHOE (ochOpUIMpOBaHUE B
neixatenbHou menu. buocunres uepes anetmin-KoA. Oynkimun HAJITH+ u HAJI(®)H+ B peakuumsx
CUHTE3a.

Bbuocunmes denkos, ponb HyKJICMHOBBIX KUCIOT. PHOOCOMHBIN ITyTh OMOCHHTE3A.

[Tpununel 6uosHepretuku. IlyTn M MexaHu3Mbl MpeoOpa3OBaHUs SHEPTHM B JKUBBIX CHUCTEMaX.
OobpazoBanue AT® u [pyrux MaKkpodpruyeckux coeauHeHHi B kietkax. Pomp ATO wu
TpaHCMEMOpaHHOW pPAa3HOCTHU 3NeKTpoxuMuueckux mnoreHiumanos (TOII) B Tpanchopmamum u
3alacaHuy SHEPTUU B KieTke. MemOpaHHass OMOZHEpreTHKa: HMOHHBIE HACOCHI, TEPBUYHBIC U
BropuuHble reHeparopbl TOIl. IlonstHe 00 SHeEpreTHYeckoM 3apsiie M HHEPreTHYECKON
s dexkTuBHOCTH pocTa. OCHOBHBIEC THUITBI COTIPSKEHHS KATA0OINYECKUX U aHA0OINYECKUX TIPOIECCOB.
Aspobnoe npixanue. JlpixarenbHass nenb. OCHOBHBIE BUABI AKLENTOPOB 3JIEKTPOHOB. THIIBI
opoxenust. Cuctemsl cyOcTpaTHOTrO hochopruInpoBaHusl.

Buocunmemuueckue npoueccol 6 kinemke. buocuHTe3 OMOMONMMEPOB: OENKOB, HYKJICHMHOBBIX
KUCIOT M monucaxapuaoB. OCHOBHBIE 3Tambl IMPOLECCOB, MX OpraHM3alus B KIETKaX dJy- U
npokapuoT. buocunrte3 nunumoB, Ouorene3 OmomemOpan. buocunres caxapoB, L-aMMHOKHCIIOT,
HYKJICOTUJIOB, BATAMUHOB (KOepMeHTOB). BTopruHbie MeTaboIUTHI. A30TQUKCALIUS.

®dorocuHTe3. OCHOBHBIC THUIIBI MPOIECCOB, JOHOPHI 3IEKTPOHOB. becxmopodunbHbiii hoToCHHTES.
dortopenentop.

Perynsauuss merabomusma. Ompenenenue, ypoBHH peryisaiuu. Perymsamus perukanun JHK u
O6uocunreza OenkoB. Perymsauus Tpanckpunuuu. Perymsuus tpancisuuu. IloctTpancnsunoHHas



Moaudukamnus. Perynsmus akTHBHOCTH (DEPMEHTOB IyTeM 0OpaTUMOI KOBAJICHTHOW MOIU(DHUKAITUH.
Perynauus akTUBHOCTH IyT€M HEKOBAJIEHTHOIO B3auMoJeHCTBUsS ¢ 3¢¢exropamu. Perymanus
KJIETOYHOTO JeNeHHs. B3auMOneicTBUE PETyNIATOPHBIX MEXaHU3MOB IPU YIPABJICHUH CKOPOCTBIO
pocTa KIIETOK.

Tpancopt cyOcTpaToB W TPOAYKTOB. MexXaHW3MBI KJIETOYHOW TMPOHHUIIAEMOCTH: (HU3ndecKas
maddysus, «obierueHHas» uGQy3us, TEPBUYHBIA M BTOPUYHBIA aKTHBHBIM TpPaHCHOPT.
Opranu3anus TpaHCHIOPTHBIX cucTeM. CrocoObl CONpPsKEHUs TPAHCIIOPTa € SHEprueil Meradosn3ma.
Perynauus TpaHcnopTHeix mnponeccoB. Cekpeuuss M 3Kckpenus. MemOpaHHas peryssius.
Perynsanus Ha ypoBHE reHOMa.

buodusnyeckass xumusi.

Tepmoounamuueckue pacuemot 6UOXUMUYECKUX PEAKYUIL.

Temnora 1 cBOOOHBIC YHEPTUH, BIUsSHUE TeMiepaTypsl, pH u npuposl pactBoputeneil. OCHOBHBIE
MOHATUS ~ TEPMOJMHAMUKM  HEOOpaTUMBIX  IPOLECCOB:  CTEMEHb  IOJHOTHl  pEaKIUH,
HEKOMIIEHCUPOBaHHAas TEII0Ta U cpoicTBO. ComnpshkeHHbIE peakiuu. OOMeH SHEepPTUEH B SHTPOIUEH
MEK]ly KJIIETKOW U Cpeaoi.

Kunemuueckue ocrnoevl ghepmenmamugHvlx npoyeccos.

CranuoHapHasi KMHETHKa (DepMEHTAaTHBHBIX peakUui, ypaBHeHHe Muxasnuca-MenTeH. BnusHue
MHTUOMTOPOB M aKTHUBAaTOPOB Ha CKOPOCTh (hepMEHTATHBHBIX peakiuidl. Temmeparyphas u pH-
3aBUCUMOCTb AKTUBHOCTH ()€PMEHTOB, MHAKTHUBALUs (DEPMEHTOB.

KuneTrnueckue 0CHOBbI MUKPOOHOIOTHYECKHUX ITPOLIECCOB.

Kunernueckoe omnucanue mpouecca pocTa MUKPOOPTaHHU3MOB. DKCIIOHEHIMAJIbHAs MOJENb POCTA.
VYpaBuenue Mono-Mepycanumckoro. MareMaTHuecKkoe OMMcaHue NepuoAnIecKoi, TypOr10cTaTHON
U XEMOCTAaTHOM KynbTypbl. KuHeTHdeckoe ommcaHue CMEIaHHBIX KynbTyp. Kunernka rubenu
MHUKpOOprann3MoB. Knunernueckoe onrcanue OMOCHHTE3a MPOAYKTOB MUKPOOPTaHU3MaMHU.
Memobpannsiiit nomenyuan. Penokc- moTeHIMaIb B OMOJIOTMYECKUX cucTeMax. [lepeHoc BemecTBa
yepe3 MemOpanbl. MemOpanHoe paBHOBecue, ypaBHeHue JloHHaHa. bydepHble cmecn u ux
Ouosiornueckass pojb. AJICOpPOLMS W TOBEPXHOCTHBIC SIBICHHS B OMOJIOTMYECKHUX CHCTEMaXx.
OcHOBHBIE IPUHIIUITBI XpoMaTorpaduu, ee IpuMeHEeHHE.

MuKpoOHbIe MOMYJISALIUN KaK KOJJIOUIHBIE CUCTEMbI, CTAOMIU3AIMA U KOAryJIsus, CeIMMEHTaIHsL.
BricokoMoeKysipHble  OMOJIOTHYECKHE KOJUIOMIHBIE CHCTEMBI, CBOWCTBA pacTBOPOB OEJIKOB U
nonucaxapuaoB. OU3NKO-XUMHUECKUE CBOMCTBA TeJie, poJib reiel B OM0IOTHYeCKUX 00beKTax.
TexHonornueckne acneKTbl OMOTEXHOJIOTHH

Memoow buomexnonozuu.

OcHOBHBIE OMOOOBEKTHI OMOTEXHOJOTHH: IMPOMBIIUICHHBIE MHUKPOOPTaHU3MBI, KJIETKH M TKaHU
pacTeHuil, XUBOTHBIX M 4YeJOBEKa, OMOKATalM3aToOpbl, B TOM YHCJIE PEKOHCTPYHPOBAHHBIC
IPOAYLIEHTHl OMOJIOTMYECKH AaKTHBHBIX BeIIECTB (cenekuusi, Mmeroa pekomOuHanTHbIX JIHK,
rUOpHUIOMHAs TEXHOJIOTHSA).

Chipbe U1t OMOCHHTE3a U OILIEHKA €r0 OMOJIOTHYECKOM IEHHOCTH.

OcCHOBHBIE HCTOYHHMKHM YIJIepoaa, a3oTa, ¢ochopa, MHUKpodIeMeHTOB. MccnemoBaHue HOBBIX
MCTOYHHMKOB CBIPBSl (BKJIIOYAsi BOMPOCHI €ro MpeABapUTENbHONH 00paboTkM), pa3paboTka HOBBIX
MUTATENbHBIX CPeJl, B TOM YHMCIIEC BKIIOYAIOIINX OMOCTUMYJIATOPHI U JPYTUE JIEMEHTHI YIPaBICHUS

" OIITUMU3AlNH IMTPOLCCCOB OMOCHHTE3A. MCTOI[BI ONTUMHU3AINU IMTUTATCIIBHBIX CPCI.



TunoBbie TEXHOJOTHYECKUE MTPUEMBI 1 OCOOEHHOCTH KYJIbTHBHUPOBAHUS MHUKPOOPTaHU3MOB, KJIETOK
Y TKaHE! pacTeHUM, )KMBOTHBIX M 4YesioBeKa. HenpeprIiBHbIE MPOIECCHl KYJbTUBUPOBaHUA. Teopus
xemocTtara. ABrocenekius B xemocrtare. [lonynenpepsiBabie (fed batch culture) n mepuoamueckue
MPOLIECCHI KYIbTUBUPOBAHUSI.

Kunernueckoe omnucaHue NEPUOAMYECKOTO KYyJIbTUBUPOBAHMS. YJAENbHBIE CKOPOCTH poOCTa
O6uomaccel, OMOCHHTE3a MPOAyKTa M morpebieHus cyocrparoB. Ilonstne o C-moine OMOMAcCHI.
Bnusinue 3atpar cyOcTpara Ha mNoAJep)KaHUE >KU3HENEATENbHOCTH, Ha BEJIIMYMHY KaXKyLIErocs
AKOHOMUYECKOTO KO3 uimeHTa.

Mopnenu KUHETHKH OMOCHHTE3a MPOAYKTOB MeTaboyiM3Ma B 3aBUCHMOCTH OT YAENIbHOH CKOpPOCTH
pocta, Bo3pacTa KyJIbTypbl, KOHIIEHTpAIK CyOCTpaToB U METa0OJIUTOB B CpEie.

[MpuHnMIBl MacmTabupoBaHUs MpoueccoB ¢epMeHTanuu. Kpurepun MacmraOHOro mepexoia.
Oco0eHHOCTH TIONTyYeHUsT UMMOOUITN30BaHHBIX OMOOOBEKTOB M UX MPUMEHEHHE B OMOTEXHOJIOTHH.
Juddy3rnonabie orpaHUYEHUS TPU UCTIOJIB30BAaHUN MMMOOMIIN30BaHHBIX (DEPMEHTOB U KIIETOK.
Memoovl Konmpona cneyuguyeckux napamempos npoyecca gepmenmayuu.

TunoBble TEXHOIOTUYECKUE PUEMBI CTAJNH BbIICTICHUS U OYMCTKU MPOTYKTOB OMOCHHTE3A.
@dnoTanys KIETOK M OENKOBBIX MPOAYKTOB U3 KYJIbTYpadbHOW KHUAKOCTU. DKCTPAarupOBaHUE
MPOJIYKTOB OWOCHHTE3a M3 OMOMACChl MHKPOOPTAaHM3MOB JKHUIKOCTSIMH U CYNEPKPUTHUCCKUMHU
KUAKOCTIMHU. LIeHTpoOeKHAs SKCTPAKITHS TaOUITBHBIX MPOAYKTOB U3 KYJIBTYPaTbHOUN KUIKOCTH.
Cymka maOUIBbHBIX OHOMPOAYKTOB M KUBBIX OHWoOMpernapaTtoB. TecTUpoBaHHWE OHOJOTUYECKH
AKTHBHBIX BEIIECTB 10 THUIIOBBIM CXEMaM.

Bomnpocel Hage:KHOCTH M 0€30MacCHBIX YCIOBHH IKCILTyaTalliu, KOHTPOJSI OHOIpoliecca, OXpaHbl
okpyxaromieid cpeapl. CoBpeMEHHBIE MOAXOABI K CO3/IaHUI0 PECypco- M IHEProcOeperarommx

OMOTEXHOJIOTHH.
O0J1acTH NpUMEHEeHNUsI COBPeMeHHOM O0HOTeXHOJIOTHH.
MeHoMeH0JI0THYeCKOe ONMCAaHUe TeXHOJIOTHI.
buorexHomorun JIs CEIBCKOXO03IHCTBCHHOTO MPOU3BOACTBA (cenbCKOXO03sHCTBEHHAS

ouorexnonorus). KoOHCTpynpoBaHWE TE€HHO- HMHXXEHEPHO- MOIAU(PHUIIMPOBAHHBIX (TPaHCTCHHBIX)
pacteHuil. TexHONIOrMM TeHHOM WH)XeHepun pacteHuil. Co3gaHMe pacTeHHil, YCTOWYUBBIX K
Oone3nsM U BpeautTensM. lloBblmieHHE MPOAYKTUBHOCTH pacTeHuil. Co3naHue pacTeHHH C
yAy4IIEHHBIMU MUTATENbHBIMU CBOMCTBaMHU. [Ipobiaemsl u nepcnektuBel. KauecTBo, 6€30MaCHOCTD U
cepTU(UKAIMS TeHMOAU(DUITUPOBAHHOTO CHIPhS U MUIIEBHIX POAYKTOB HA UX OCHOBE. IIpumenenue
TEeHHOM WH)XEHEpPUH B IKUBOTHOBOJCTBE (TPAaHCTEHHBIE JKMBOTHBIE Kak «OHMOPEaKTOPH)
OMOJIOTMYECKN aKTUBHBIX BEIIECTB).

buomexnonozuu 0na nuwiesoil u 1e2Koi NPOMbLUAEHHOCIU

Mukpobuonornieckoe MpPOU3BOACTBO HWHAMBHUIYAJIbHBIX OPraHUYECKUX KHUCIOT (JIMMOHHA,
ga0I04Has, acmaparvHoBas KHUCJIOTBI). MHKpOOHOIIOTHYECKOE MPOU3BOJACTBO  (DEPMEHTHBIX
npenaparoB. Vcronb3oBaHue  (EpMEHTOB  MHUKPOOHOTO  TPOMCXOXACHUS Ui MHIIEBOH
MPOMBIIIJICHHOCTH: TPOU3BOJICTBO IMUIIEBOIO 3TaHOJa, BUHOMATEPHAJIOB, MHBA, XJIEOOMEKapCKUX
IPOXOKEH;  TMPOU3BOJACTBO  (PEpMEHTHBIX  mpenaparoB  (PEHHUHOMOAOOHBIE  MPOTEHUHA3BI,
TJIIOKOM30Mepasbl, OeTa-ralakTo3uaasbl, 0eta-hpykTogypaHo3uaassl); MPOU3BOJCTBO IpPENapaTos,
OCHOBAaHHOE Ha mepepadoTKe OMOJOTHMYECKOTO ChIPhS, B TOM YHCJIEe M OMOMAacC MPOMBIIIICHHBIX

MHUKPOOPraHW3MOB (TpemapaTbl OMOJIOTMYECKM AaKTHBHBIX JO0OABOK, COJAEPXKAIIMX CMECH



aMUHOKUCIIOT, MENTUA0B, BUTAMUHOB M MUKPOAJIEMEHTOB; UIIIEBKYCOBbIE 100aBKH; KOHIIEHTPATHI U
M30JISTHl OENKOBBIX BEIIECTB); MPOU3BOACTBO MMOJACIACTUTENEH- 3aMeHHUTeNel caxapa (TJII0K030-
(pYyKTO3HBIE CHpOMBI, acmapTam), TMPOU3BOJCTBO KOHCEPBAaHTOB (HM3WHA). Mcmonap3oBaHme
(GbepMEeHTOB il TEKCTWJIbHBIX, KOXEBEHHBIX TEXHOJIOTUM, NpU TMPOU3BOACTBE CTUPAJIBHBIX
MTOPOIIIKOB.

Meouyunckan ouomexnonozus (OUOMEXHONOZUA ONLL MEOULUHDBL).

Hcnonp3oBaHrue METONOB MMMOOWIM3AINN OMOOOBEKTOB B MEIUIIMHCKUX OMOTEXHOJIOTHUAX U B
TUarHocTuke 3a0osieBaHuii. (OCHOBBI COBPEMEHHOW HWMMYyHOOHWOTeXHOJIOTHH. [ mOpumomMHas
TexHojorus. Vcnonbp3oBaHue aHTUTEN 111 OYUCTKU OMOJIOTHYECKUX KuaKocTel. TUbl BaklMH U UX
KoHCTpyupoBaHue. KynbTypanbHble M TeHHO-MH)KEHEpHbIE BaKUMHBL. [IpoM3BOJICTBO CHIBOPOTOK.
CoBpeMeHHBIE TPUBHBOYHBIC TmpemapaThl. [IpemapaTel Ha  OCHOBE  JKHUBBIX  KYJIBTYp
MHUKPOOPIraHu3MoB (HOpModuiopsl U mpoduotukn). MmmyHocencopsl. [Ipon3BoacTBo GnoceHCOpPOB
Ha OocHOBe (epMeHTOB. JIMarHOCTUYECKHE CPENCTBa in Vitro i KIWHUYECKUX HCCIEIOBAHUH.
[TpouzBoacTBo mpobuoTHKOB. [Ipon3BOACTBO (PEepMEHTOB MEIUIIMHCKOTO HazHaueHus. Co3gaHue
(hepMEeHTOB ¢ MMOMOIIBI0 METOI0B FeHHOU HHXeHepuu. [Ipon3BoaCTBO MpenaparoB Ha OCHOBE CMECH
L-aMHHOKHCTIOT IS TIEPOPATBLHOTO M TMApPEHTEPATbHOTO MUTaHUS. TEeXHONOTHUU JIEKAPCTBEHHBIX
mpemapaToB Ha 0a3e CTaOMIBHBIX aAPECHBIX TUNOocoM. KOHCTpyrpoBaHUE U MPOU3BOJCTBO T€HHO-
WHXEHEPHOTO WHCynuHA. Jlpyrue TEeHHO-WHXKEHEPHBIE JeKapcTBa W Ipemnapathl. [Ipom3BoACTBO
MMMYHOMOJYJISITOPOB, HWMMYHOCTUMYJISITOPOB M HMMYHOJENPECCAHTOB. MUKpPOOHOIOTHYECKOe
MPOM3BOJICTBO AHTUOMOTHUKOB pPAa3jIMYHbIX KJIAcCOB M MeAuuuHbl. [lomycuHTeTHueckue
AaHTUOUOTUKU.  MHUKPOOMOJIOTHYECKOEe MPOU3BOJCTBO BUTAMHHOB JUIS  3APaBOOXPAHCHHSI.
TexHomornu MPOAYKTOB TpaHCHOpPMAIIMM OPTaHMUECKUX COCTUHEHUN (epMeHTaMH MUKPOOHBIX
KJIETOK: COPOUT B MPOM3BOACTBE aCKOPOWHOBOWM KHCIOTHI; TUAPOKOPTU30H M IMPEBPAICHUE €T0 B
MPEIHU30JI0H; TPOAYKTHl JNETHIPUPOBAHUS, BOCCTAHOBJICHHS] W TUIAPOKCHIMPOBAHUS CTEPOUIOB;
MPOJIYKTHl OKUCIICHUSI MPOU3BOAHBIX MHJIOJIA U MUPUANHA. TEXHOJIOrMH KyJIbTUBUPOBAHUA In Vitro
KJICTOK W TKaHEH pacTeHHH Ui MOJNydeHHs (QHUTONpenapaToB U JeueOHO-MPO(UITAKTHYECKIX
J00aBOK.

Buomexnonozuu nonyuenusn nepeonocumeneii Onsa IHEPZEMUKU.

MukpoOroIOrHYecKOe MPOU3BOJICTBO BO30OHOBISIEMBIX HMCTOYHWUKOB SHEPTUU: HU3IINX CIHUPTOB,
alleToHa, MeTaHa, OWOKOHBEpCHEW OpPraHMYECKUX OTXOJOB U  PACTUTEIBHOTO  CHIPBS.
MukpoOroorudeckoe IMPOU3BOJICTBO BOJAOpOAa. | '€OMHKpOOMONOTHS W d3KoJorusi HedTe- u
yraenoOwsruu. Y aanenue cepsl u3 HedTH U yris. [lonaBienne 6Mokoppo3uu HePTEnpOBOIOB.
Buomexnonozuueckue memoowt 3augumol OKpysHcarouieil cpeovt (IK0102Uu4ecKan OuomexHonNo2us).
AHTpPOIIOTeHHBIE (PAKTOPhl XUMUYECKOTO W OHMOJIOTHMYECKOTO 3arpsi3HEHHS OKPYKAIOIICH Cpebl.
Opranuyeckne KCEHOOMOTHKH, COEAMHEHHUS a3zoTa, cepbl, (ocdopa, TsDKenble MeTaulbl U
pamHOHYKIH/BL. buonornueckue MeToAbl IS PEUIeHUs 3aJad OXpaHbl OKPYXKAIoUeH Ccpebl.
OcHOBHBIE OMOXMMHUYECKUE TTyTH MUKPOOUOIOTUYECKON TpaHCHOPMAIIUU 3aTPSA3HSIIONIMX BEIIECTB.
MukpoopraHu3Mbl — OHOIECTPYKTOpPHI. bronoruveckas o4rcTKa CTOYHBIX BOA. [IpuHIMMHMATBHBIC
CXEMBI OUHCTHBIX COOpYyKeHUH. OCHOBHBIC MPUHITUIIBI PAOOTHI, METOABI U COOPYKCHHS adpOOHOH 1
aHa’pOOHOI OHMONOTMYECKON OYMCTKH CTOYHBIX BOJ W IMEpPepadOTKH MPOMBIIUICHHBIX OTXOOB.

YTI/I.HI/I3aI_[I/I$I AUOKCHU A yrjiepoaa ¢ IOMOIIIbIO MUKPOOPTaHHU3MOB.



BHUOJIOTMYECKHUE METObl OYMCTKU BO3ayxa. buonoruueckas aesonopanus razoB. OCHOBHBIE METObI
U TPUHIUIHAIbHBIE KOHCTPYKLUMU YCTaHOBOK. buopemeaunanuss u Ouojormyeckass OYHUCTKa
npupoAHbIX cpell. OcHoBHBIE MoaAXxoAbl. Co3/1aHNe TEXHOJOTUH JJIs1 BOCCTAHOBJICHUS OKPY>KaIOIIei
Cpelbl ¢ UCIOJIb30BaHNEM T€HHO-UHKEHEPHO-MOAU(PUIIMPOBAHHBIX MUKPOOpPraHu3MoB. Pa3zpaboTka
OMOTEXHOJIOTMYECKUX CIIOCOO0B YHUUTOKEHHSI XUMUYECKOTO opy»kus. bruonoruueckas nepepaboTka
TBEPIBIX OTXOJOB. BHONECTPYKIMS NPUPOAHBIX M CHHTETHYECKUX MOJUMEPHBIX MaTepHaloB.
KommnoctupoBanue. buonorndeckast Koppo3us 1 OMOIHIBI.

Hay4Hble 0CHOBBI MH:K€HEPHOT0 0opMIIeHHsI OMOTEXHOJIOT Uil

Cmepunu3zayus mexuonocuyecKux nOnMoKo8 u 060pyo0oeanus.

Krnaccudukanus npou3BoAcTB OHMOCHMHTE3a MO OTHOLICHHIO K KOHTaMUHAIMHU. Bo3MokHbIE myTH
MPOHUKHOBEHUSI TOCTOPOHHEH MHKpPOQIOpbl B OHOpeakTop. AcenThdyeckoe KyJIbTUBHUPOBaHHE.
MeTobl OTAETICHUS U JECTPYKIIUU KOHTAMUHAHTOB, UX CPAaBHUTEIHHBINA aHAIIN3.

CrniocoObl cTepriIM3aliy KUIKOCTEH, TBEpAbIX CyOCTpaToB U BO3yXa. TepMuyeckas CTeprIn3almsl.
Kputepuu crepunuzaiuu, ux pacder i M30TEPMUUYECKOTO, HEMPEPHIBHOIO U HECTAIIMOHAPHBIX
ycinoBuil. AmnmaparypHoe odopmiieHHe cTaauil. J[eKoHTamuHaIusi BO3ayXa W OOOpYyIOBaHHS B
IIPOU3BOJICTBEHHBIX IOMEIIECHUSIX.

Mamepuanvhulii u IHepeemuuecKuil 6a1aHCHL npoyecca OUOCUHmMesa.

CrexuomeTpust  MHKpPOOHMOJIOTHYECKOTO  CHHTE3a. MeToapl  pacueTa  CTEeXHOMETPUYECKHX
KO2(DPHUITMEHTOB U COCTABJICHUE MAaTEPUATILHOTO OalaHca CTaiui OMOCHHTE3A.

Bnusinue ycnoBuil KylnbTUBHPOBAHUS MPOIYLIEHTA HA TEIUIOBBIACIEHUE, BEIMUNHY S3KOHOMUYECKOTO
KodpuLMeHTa U CTeNeHb yTuiau3anuu cyocrpara. [lorpednenue kuciaopoga MUKpOOpPraHM3MaMH.
Macconepenaua kucinopoja oT Bo3ayxa K kierkaMm. KoHueHTpaunonsusie “smbl”’. Macconepenada
YIJACKUCIOro Ta3a. MaccooOMEHHBIE XapaKTepUCTUKU (EPMEHTAMOHHOTO  00O0pYAOBaHHUS.
IlenooOpa3oBanue u mneHoramenue. IlepememmBanue npu (HEepMEHTAIMM M €r0  BHJBL
MaccooOMEHHBII U TEIUIOBOM pacdeThl OMOPEAKTOPOB: MO 00JIACTSIM MPUMEHEHUS, MO YCIOBUSIM
MIPOBE/ICHUS MPOLIECCOB OMOCHHTE3A.

OcHoBHOE (hepMEeHTAIMOHHOE 000pYyI0BaHKE, €T0 BUJBI U NIPEIBAPUTEIBHBIN OI00D.

buopeakToppl NEpUOAMYECKHE M HENPEPBIBHO JEHCTBYIOIIME, IOJHOIO CMEIIEHHS, IOJIHOIO
BBITECHEHMSI M IPOMEKYTOUHOTO TUIIA. bOpeakTops! sl OCYIIECTBIECHUS aCENITUYECKUX, YCIOBHO-
aCeNTHUECKUX W HeacenTudeckux omeparnuil. Knaccudukanus OuopeakTopoB mo crmocoOy BBojJa
SHEPTUM: ammapaTbl C MEXaHWMYECKHM IepeMelInBaHueM, 0apOOTakHBIN, SpaudTHBIA. MeTos
OIpeJIeNIeHUs] BETMUYMHBI KO3 PHLIHEeHTa Macconepeaydl B OMOPEaKTOpax pa3InyHON KOHCTPYKIIHH.
OcHo6bl Modenuposanus 6UOPeaKmopoa.

Otanbl MojenupoBaHus. [lapameTpsl MoaenupoBaHUS M MX COMOCTaBiIeHHE. MoaenupoBaHue 110
BBOJAMMOM YJEJIBHOW JHEPruH, MO MHTEHCHUBHOCTH MaccoliepeHoca kuciaopona. MccimenoBanue u
pa3paboTKa MNPUHLUIIOB M AITOPUTMOB ONTUMAIBHOTO KOMIIBIOTEPHOTO IPOEKTUPOBAHMS
OMOTEXHOJIOTMYECKUX CHCTEM.

Omnucanue OCHOBHOTO OOOPYAOBAaHUS UISl BBIIEIEHUS, KOHICHTPUPOBAHUSA M OYUCTKHU MPOIYKTOB
OMOCHHTE3a C LENbIO MOJyYSHHsI TOTOBBIX TOBAPHBIX ()OPM MpEnapaTos.

OO6opynoBanue Asi paslesieHus: MUKPOOHBIX CYCIICH3MM, KUIKOW M TBepaoi (assl (ueHTpudyru
OCAJUTENBHOTO U (UIBTPYIOIIETO THIA C MEPHOJUMYECKOW M C HEMPEPhIBHON BBITPY3KOW OCaIKa;
cynepreHTpudyru; cenaparopsl s GUIBTPOBAHUS U OTIKUMA OCATIKOB).



O6opynoBanue sl KOHIIEHTPUPOBAHUS KYJIbTYPAJIbHBIX KHAKOCTEH U HATHUBHBIX PacTBOPOB
BaKyyM -BbIlIapMBaHHEM (ammaparbl C BOCXOSIIEH M MaJarollell IMIECHKOM; POTOPHO-IJICHOYHBIE
WCITApUTEIH).

O6opynoBanue aJis HPOBENCHHUS TPOLECCOB OCAXKACHUS (BIMSHHE HAYalbHOM KOHIEHTpaluu
OCaXXa€MOTr'0 BEIIECTBa, TEMIIEPATYPhbl HA CKOPOCTh 0OOPAa30BaHUS OCA/IKA).

OO6opynoBaHue Juis TMPOBEACHUS IPOLECCOB AKCTPAKLIMU M3 TBEpAoW (pa3pl M OpraHu4ecKuM
pacTBopuTeNeM (BIUSHHE COOTHOMICHUS (Pa3, BpeMeHU KoHTakTa (a3 Ha 3 (PEeKTUBHOCTD MpoIiecca).
ObopynoBanue st 6apoMeMOpPaHHOTO PA3ICIICHHUS U OYMCTKHU MPOJYKTOB OMOCHHTE3a M BO3IyXa
(MukpoduabTpanys, yabTpaduIbTpanys, OOpaTHBIH OCMOC; CEIEKTHBHOCTh OapoMeMOpaHHBIX
MPOIIECCOB; KOHIIEHTpAITUs TeJIe00pa3oBaHus).

ObopynoBanue asi XpoMaTorpapuueckoro KOHIEHTPHPOBAHUS M pa3felieHHs KOMIIOHEHTOB
HATUBHOTO pacTBOpa (MOHHBIH OOMEH W Tenb(UIBTpPAIUs; OYHUCTKA MPOAYKTOB OMOCHHTE3a Ha
ruaApohoOHBIX COpOEHTaX).

O6opynoBanue [uisi CYIIKH OHWOTEXHOJIOTHYECKOM TMPOMYyKIUU (CYIIMJIKH paclbUIMTEIbHBIE,
BaJIbI[OBO- JIGHTOUHbIe, OapabaHHbIE, KHUISIIETO CJOS, ITHEBMaTHYECKHE, CyOIMMAaIlMOHHBIE,
BaKyyMHBIE 1 BAKYYMHBIE C TIOJJOPOCOM JaBIICHHS).

OO6opynoBaHue IJIsl OYMCTKH T'a30-BO3JIYLIHBIX BBIOPOCOB M CTOYHBIX BOJ (TpyOnl Benrtypwu,
CKpyOOepbl MOKPOI OYUCTKH, OTCTOMHUKH, OMODUIBTPHI, @3POTCHKH, OKCUTEHKH, METAHTCHKH).
Ilpunyuner  pecynuposanus, KOHMPOAA U AGMOMAMUYECKO20 YHNPAGIEHUA NPOUECCAMU
ouocunmesa.

Co3maHue M 3KCIUTyaTalysi IpuOOpoOB, CUCTEM U3MEPEHUS (PU3UKO-XMMUYECKHUX, (PU3HOIOTHIECKUX

1 OMOo(pHU3NUECKUX MapaMEeTPOB, KOMITbIOTEPHU3UPOBAHHBIX TEXHOJIOIMYECKUX KOMILJICKCOB.
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