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PA3JIEJI 1. OBIIUE ITOJIO’KEHU A

1. Ha BCcTynuTeabHOE MCMBITAHUE MOCTYMHAIOIINE JOMYCKAIOTCS MPU HATMYHUU
JIOKYMEHTA, YAOCTOBEPSIOIIETO JUYHOCTh U IPakAaHCTBO (MacnopTa), U paclucKu O
nojayve JI0KyMEHTOB.

2. ®opmMa TpOBEAEHUS  BCTYHNUTEIBHOTO  HUCIBITAHUS: MUCHMEHHBIN
KOMIUJIEKCHBIA MEXAUCUUIUTMHAPHBINA 3K3aMEH.

Bpewms BeinonHenus 3aganus: 60 MUHYT.

DK3aMEHAIIMOHHBIN OWJIET COJEPKUT 2 KOHTPOJIBHBIX BOIIpOCa IO TEeMawm,
yKa3aHHBIM B pazjene 2.

3. Tlo pe3ynapTaTam  BCTYNUTEIBHOTO  WCHBITAHUS, IOCTYHAIOLIEMY
BBICTAaBJISIETCS OIIEHKA OT HYJISl 10 cTa 0ayyioB. MUHUMAIBHBIN MOJI0KUTEIBHBIN Oasl
o 100-6amnpHOM cucteMe coctaBiisier 40 0amioB, HUKE KOTOPOTO BCTYIMHTEIHHOE
WCIIBITAHUE CUATAETCS] HECAAHHBIM.

Ntorosas o1ieHKa 3a BCTYNUTEIbHOE UCIIBITAHUE OMPEACIISICTCS] IO KPUTEPHUSIM:

baJjibl Kpurepuii BbICTaBJICHHSI OLCHKHU

81-100 | lemoHcTpanus OTJIMYHBIX 3HAHWUU TO 3aJJaHHOMY BOIPOCY. YMEHHE
WJUTIOCTPUPOBATH TEOPETHUECKUE TOJIOKEHUS ICKU3aMH, Tpadukamu,
dbopmynamu. [lupokuil Kpyrozop mo o0CykaaeMbIM BOIIPOCAM.
61-80 | leMoHcTpanusi TBEpABIX 3HAHWN MO 3aJlaHHOMY Bompocy. Hamuuwme
MEJIKUX HETOUYHOCTEW B OTBETE U B WIUTIOCTPATUBHOM MaTepuale.
51-60 | Heruioxoe 3HaH#e BOmpoca, HO C 3aMETHBIMU OIIMOKAMH.
41-50 | CnabGoe 3HaHWE M IOHUMAHHE PacCMaTPUBAEMOTO BOTIPOCaA, CO
3HAYUTEIHHBIMU OIIMOKAMHU
0-40 | He3nanue u HEMOHMMAaHUE PACCMATPUBAEMOTO BOIIPOCA.

4. BcerynurenbHbIE HWCHBITAHHS MPOBOJATCS B OYHOM QopmMaTe U €
IIPUMEHEHUEM JUCTAHLHMOHHBIX TEXHOJOTMM 10 PACIHCAHUIO NIPUEMHOW KOMHUCCUU
YHUBEpPCUTETA, Pa3MEIICHHOMY Ha O(QUIMAJILHOM CaliTe YHUBEPCUTETA.

DK3aMEHAMOHHBIE AyJUTOPUHU MO KaXKI0M TPYyNIE HAYYHBIX CHEHUATBHOCTEN
OOBABJIAIOTCS 3a 1 J€Hb 10 Hayalla BCTYNUTEIBHOIO UCIBITAHUSI B OUHOM (popmare.

5. BeTynurenpHble UCIBITAHUS C IIPUMEHEHHEM IHMCTAaHLIMOHHBIX TEXHOJOTHH
MPOBOJSATCA Ha BBIJCIEHHOM oOpa3oBaTenbHOM mnoptane MockoBckoro Ilonmrexa
(http://lms.mospolytech.ru) (manee — LMS), Ha koTOpOM pa3MelleH OHJIaHH-KypPC
«BNUA2022 <Kox wu HaumenoBanne OOII>» g1 npuemMa BCTYNUTEIBHOIO
ucnpiTanus (Hampumep, «BMA2022 2.6. «llpomeccsl u anmapatbl XUMHYECKHX
TEXHOJIOTUI»). B3anuMopeiicTBue Mex1y y4yaCTHUKaMHU BCTYNUTEIbHBIX HCHBITAHUN
(mpeacenateneM, 4jieHAMH KOMHCCHM W aOUTypHEHTaMH) OCYIIECTBIISIETCA C
NPUMEHEHUEM JIUCTAHLMOHHBIX TEXHOJOTUH U BUIACOKOH(EPEHIICBSI3U B CHCTEME
Zoom, Cisco Webex Meet, Webinar u np. Ccplika Ha BHIEOKOH(MDEPEHIUIO
pa3Meraercs B OHJIaiH-Kypce Ha noptaie LMS. KoHKpeTHbI BUJ UCIOJIB3yEMOIO
IPOrpaMMHOTO MPOIyKTa OyAeT yKazaH MPUEMHON KOMHCCHEH.

6. Omnnaitn-kypc «BUA2022 <Konx u  HaumenoBanue OOI>y,
IpelHasHaueHHbId Uil npoBeaeHuss BUA, copepuT pasmensl s 3arpys3Ku
IIMCBMEHHBIX OTBETOB, [IporpamMMmy BCTYNHMTENBHBIX UCIBITAHUMN 110 TPYIIIE HAYYHBIX



cnenuanbHOCTe!, npaBwia nposenenus BUA, B 1.4. O1aHk coryacusi abUTypUeHTa O
IPOBEJCHUH BUICOPUKCAIIUU XO]1a UCTIHITAHUI.

7. Peructpauus Ha noptasie BUA2022 u noctyn k oHnaidH-Kypey «BUA2022
<Kox u HaumenoBanne OOII>» ocymiecTBisercss #3 JIMYHOTO KaOWHETa
abuTypueHTa, CPOPMUPOBAHHOTO MPHU MOJ1aYe JOKYMEHTOB B IMPHUEMHYIO KOMHUCCHIO
Mockosckoro [lomurexa.

8. Ccpuika a1 NOAKIIOYeHHS K BuaeokoHpepenmuun BWA nocrynna
abutypuenty B onnaiiH-kypce «BUA2022 <Kon m HammenoBanue OOII>» mocie
peructpanuu Ha noptaie BUA.

9. Ilepen Ha4yasioM BCTYNUTEIHLHOTO MCIBITAHUS, TOCTYMAIOIMIUM COOOIIACTCS
BpEMs U MECTO MOJy4YeHUs UH(POPMAIUU O MOTYUYEHHBIX PEe3yJIbTaTax.

10. Ha BCTynUTENBHBIX UCIIBITAHUAX PA3PEIIACTCS MOJIb30BaThCS: CIIPABOYHOU
JUTEPATYPOU, MPEICTABIAEMON KOMUCCUEN. 3aIIPEIICHO IOJIb30BaThCsl CPEACTBAMU
CBS3H.

11. Tloctrymaronmii, HapylarOIUMi IPaBWIa NOBEAEHUS Ha BCTYIIUTEIBHOM
UCIIBITAHUH, MOXKET OBITh yJIaJIEH U3 ayIUTOPHUH 0€3 MPeaypexACHUS.

V¥ Takoro mocCTyHawIlero OTOMparoTCs BCE SK3aMEHALMOHHBIE MaTepHallbl.
damunusi, UMs1, OTYECTBO YJIAJIEHHOTO U3 ayJIUTOPUH MOCTYNAIOLIEr0 U MPUYHUHA €r0
yAAJIEHUS 3aHOCSTCS B IPOTOKOJI MPOBEACHUS BCTYIIUTEIbHOTO UCITBITAHMS.

[TocTynaromuii MOKET NOKMHYTh ayAUTOPHUIO TOJIBKO TMOJHOCTBIO CHAaB BCE
DK3aMEHALMOHHBIE MaTEpPUAJIBI.

12. IIpu mpoBeneHNH BCTYIUTEIBHOIO UCIBITAHUS BOIPOCHI MOCTYNAKOMIUX T10
COJIEP’KAHUI0 SK3aMEHALIMOHHBIX BONPOCOB WICHAMH 3K3aMEHAllMOHHOW KOMHUCCUU
He paccMarpuBatoTcs. [lpu oOHapyXeHUM OINe4YaTKd WIM JPYyrod HETOYHOCTH
Kakoro-au0o 3aJaHusi BCTYHNHUTEIBHOTO HCHBITAHUS, WIEHbl HK3aMEHALMOHHON
KOMHUCCHH 00s13aHbl OTMETUTH 3TOT ()aKT B MPOTOKOJIE MPOBEACHUS BCTYIUTEIBHOTO
UCIIBITAaHUS. DK3aMEHAIMOHHOM KOMHCCHEH OyIyT NpOaHalu3UpOBaHbl BCE
3aMEuYaHus, MpU TPU3HAHUM BOMNPOCA HE KOPPEKTHBIM OH 3aCUUTHIBAETCS
MOCTYMAOIIEMY, KaK BBIIOJHEHHBIN MPAaBUIIBHO.

13. [IucbMeHHbIE OTBETHI Ha BONPOCHI 0hopMitsitoTcst Ha Onanke popmata A4 ¢
yKa3aHUEM HACHTU(PUKAUUOHHBIX AaHHBIX abutypuenta (Pamunus M.O., HOMep
Ousiera, HoMep Bompoca). braHk 3amofiHsAETCS BPYy4HYIO, pa300pUYMBBHIM MOYEPKOM.
DCKU3bl, CXEMbl BBIOJHSIOTCS BPYYHYIO, JTOIMYCKAeTCs MPUMEHEHHE YepTENKHBIX
MHCTpYMEHTOB. Kaxknas cTpaHuia, coaeprkamas OTBET, HyMEPYETCSd U BU3UPYETCS
aOUTYypUEHTOM.

[Ipu npoX0KAEHUH BCTYNUTEILHOTO MCTIBITAHUS B JUCTAaHIIMOHHOM (hopmare,
[0 WCTEYEHUU BPEMEHH, OTBEIECHHOIO Ha BBIOJIHEHHE MHCHbMEHHOIO 3K3aMEHA,
MOCTYTAIONINKA 3arpy’kaeT cBOM oTBeT B (opme ckaH-mokymenta (.pdf) wm
dotorpaduu (.jpg) B onmaitH-kypce «BUA2022 <Kom u Hammenoanme OOIT>»
CTpPOTO J0 BPEMEHH, YKA3aHHOTO 3K3aMEHAIIMOHHON KoMuccuen. 14. [loctynaromuid,
CAAIOUINI BCTYNUTENIbHBIE UCTIBITAHUS AUCTAHIIMOHHO, TAKXKE MOXKET ObITh JOCPOYHO
yAaJieH U3 BeOMHAPHOW KOMHATHI B CIy4yae €ciii OOHAPY>KUTCS, YTO OH HaXOAUTCS B
MMOMELIEHUH HE OJIUH U €MY IIOMOTat0T TPEThHU JIULA.

15. TlocTynarommii, KOTOpPbIM MNIAHUPYET CAABATh BCTYNUTEIbHbBIE UCTIBITAHUS
JTUCTAaHIIMOHHO, JOJbKeH ObiTh obOecneuen IIK ¢ Bugeokamepoil  xopoiiero



paspelieHusi, MUKpOOHOM, U YCTOMUMBBIM MHTEPHET COEAMHEHUEM, IIPU 3TOM €CIIH
B IPOLIECCE MPOBEJIEHUSA HCHBITAHWM y IMOCTYNAIOUIEro MPONajaeT KapTUHKAa WIU
CUTHAJI MHTEPHET COEMHEHUSI U OHO OyJIEeT pa3opBaHO, UMEETCs He Ooyee 5 MUHYT
Ha TOBTOPHOE TMOJKIIOYEHUE, O0oJiee STOr0 BpPEMEHU HCIBITAHUE CUUTACTCS
3aBEpIICHHBIM, MTOCTYMAIOIIEMY CTaBUTCS OLEHKa Mo (haKTy mpoIuemend 6eceasl 10
BPEMEHU OTKJIHOYEHUS.

PA3JEJI 2. COAEP)KAHME BCTYIIMTEJIBHOT'O UCIIBITAHUSA

HAYYHBIE CIIEUAJBHOCTMU:
1.5.6. BUOTEXHOJIOI'UA

Tema 1. buosornyeckue acneKTbl 0HOTEXHOJIOT MU

Omnpenenenue KWU3HM H  CBOMCTBAa xuBOro. KileTka Kak  OCHOBa
HACJEICTBEHHOCTH W Bochpous3BeneHusa. CrpoeHue sapa W €ro  pojib B
HACJIEICTBEHHOCTH. XMUMHUYECKUN COCTaB KJIETKH (HYKJIEMHOBBIE KHCIIOTHI, OEJIKH,
MOJINCAXapUIbl, JIMIHIBIL, HYKJIEONPOTEHUIbl, TJIUKOIMPOTEUbl, JIUIONPOTEUIBI,
NENTUAOTINKAHbI, MUHEPaJIbHbIE KOMIIOHEHTHI, BOJIA).

Crpoenre ¥ (QyHKUMU KIETKH (pa3iuuusl KJIETOK MPOKAPUOT M IYKApUOT).
CrtpoeHue KIETOYHOU CTEHKU OAKTEPHIA.

[Tono>keHne MHKpPOOPTaHW3MOB CpeAM JPYTruX OpraHu3moB. Canpo@ursl,
napasuThl, HatoreHHblie (Gopmbl. [IpuHIMNBI KiaccuPUKAMM M XapaKTepUCTHKA
KJIETOYHBIX OPraHU3MOB: OaKT€pUH, B TOM YHCJIE LIUAHOOAKTEPUH, aKTUHOMMIIETHI;
apxeu; dyKapHOThl, B TOM 4ucie rpulbl, IpoTUCTH. Bupycsl. Bupychble nnpexuun,
JIN30T€HUS.

OOMeH BellecTB KaK COBOKYMHOCTh IIJJACTHYECKOTO U JHEPreTHYECKOTO
OOMEHOB.

Ku3HeHHBIM LMK KIETOK W THUIIBI KJIETOYHOTO JejieHus. MOoJeKyJsapHbIe
ocHOBBbI opranuzauuu xpomocombl. @yukuuu JHK, rucronos, PHK B kierounom
MeTtabonu3me. CuernieHnue 1 KpOCCUHTOBED.

Pa3snooOpa3zue  TUMOB  MNUTaHUA  MHUKPOOPTaHW3MOB (aBTOTpOdUS,
rerepoTpodus, doTomuToTpOdUS, doToopranotpodus,  xeMOIUTOTpODus,
xeMoopranotpodus). PazHooOpa3ue NCTOYHUKOB yriepoja, a3oTa, pocdopa, cepsl U
JPYTUX 3JEMEHTOB, HCIIOJIb3YEMBIX MUKPOOPTaHU3MaMHU.

Teopust nUMUTHPOBaHMS M HMHTUOMPOBAHUS POCTA KIETOK 3IIEMEHTaMHU
OUTaHUSL.

Metabonu3sm  MHKpOOpraHu3MoB. B3auMocBsi3b  OMOCHHTETHYECKHX U
’HepreTUYeckux mpoueccoB. [lonarue «buonornueckoe okucienue». OcoOeHHOCTH
AIIEKTPOHTPAHCHIOPTHBIX ~ CHUCTEM  MHKPOOPTaHU3MOB. AHa’pOOHBIE  IPOLIECCHI
oKucieHus. AHa3poOHOE JibiXxaHue. bpoxxenue.

Cenekuusi, TE€HETUYECKUE OCHOBBI celekuuu. [loHsATHE O TeHOoTHNE W
dbenorure.



HacnencTtBeHHOCTh, N3MEHYMBOCTh, 0OTOOP MUKPOOPraHM3MOB. PexomOnHanusl.
[loHATHE O TEHETHMKE NOMYJSALMNA W MOIYJAUMOHHOW W3MEHYMBOCTH. MeTonbl
cesnekuuu. Cenekuus MUKpOOPTaHU3MOB.

Tema 2. TexHoJIOTHYECKHE ACTIEKTHI 0MOTEXHOJIOTHH

TunoBas cxema U OCHOBHBIE CTaJIMM OMOTEXHOJIOTMYECKUX MTPOU3BOCTB.

Bunbl OMOTEXHONOTMYECKUX MPOAYKTOB IO CTPYKTYpE TEXHOJIOTMYECKOM
CXEMBI UX MOJTYYEHUS.

[Ipumepnl 0JI0K-CXeM OHMOTEXHOJIOIMYECKHUX IPOMU3BOJCTB C YKa3aHUEM HX
IKOJIOTUYECKUX XAPAKTEPUCTHK.

[Ipouecc pepMeHTauu: OCHOBHBIE XapaKTEPUCTUKH.

Knaccugukanuu nporeccoB hepMeHTALNN.

®a3pl pocTa B IEPUOANYECKON PepMEHTAIIH.

KuneTnueckue 1 MaKkpoCTEXMOMETPUUECKHUE XapaKTEPUCTUKH ITpoLiecca.

CrexuomeTpus MIPOLIECCOB KyJIbTUBUPOBAHUS MUKpPOOPTaHU3MOB.
CrexuomeTpuueckas yciaoBHas ¢popmysa duomaccel, nousarue o C-Morie.

CreneHb BOCCTAHOBJIEHHOCTH CYOCTpaTOB M €€ HMCIOJb30BAHME NJISl pacyera
TEIJIOBOTO 3(pPexkTa OMOXMMUYECKHUX MTPEBPAILICHU.

Bubl ceipbs npolieccoB pepMeHTaLHH.

Mertoabl onTuMHu3aluu (PEPMEHTALMOHHBIX CPE/I.

KuneTtnka pocra MUKpPOOPraHM3MOB, OMOCHHTE3a IMPOJIYKTOB METa0O0JIHM3Ma,
JUCCUMWJISILMM  MHUKPOOPTaHM3MOB M HMHAKTHBAIlMM MPOAYKTOB MeTaboiu3Ma.
Kunernka motpebieHuss cyOcTpara, B TOM UHWCI€ Ha  MOJJIEpKAHUE
XKU3HEIEATEIIbHOCTH MUKPOOPTAaHU3MOB.

biiouHbIli  NpPUHOWII ~ MAaTEMaTHYECKOTO  MOJEIIMPOBAHUS  IPOLIECCOB
dbepmeHTaIUN.

Teopust HempepbIBHOTO crocoda KyJbTUBUPOBAHUS MHUKPOOPTaHU3MOB.
ABTOCenekius. XeMOCTaT ¢ PeUUpKyIsuuend OuoMacchl KIETOK. JByXcTaauiHbIN
xemocTar. MeTo UMIyJIbCHBIX J0OaBOK.

OntuMuzanyss  MEpUOAMYECKMX W MOJYNEPUOAMYECKHX  IPOLIECCOB
dbepmeHTauu.

Pacuer mnpoduiield peXUMHBIX MapaMeTpPOB M ONTUMAJIBLHOTO MOMEHTa
OKOHYaHMsI Ipolecca.

TexHonorMYeCcKre OCHOBBI MAacCIITAOUPOBAHUS NPOLECCOB (HepMEHTAIUU.
Kputepun macmrabupoBanusi.

buokataim3z u  Oumorpanchopmarus. KuHeTnka — OMOKATaTUTHYECKUX
IIPOLIECCOB.

NUmmoOunm3oBaHHble  (epMEHTHl M KIETKH: TEOPETHMYECKUW  aHaju3,
IIPEUMYILECTBA U HEJOCTATKHU.

Oco0eHHOCTH OCYIIECTBIICHUSI B OMOTEXHOJOTUYECKUX MPOU3BOJICTBAX CTAIUMN
OTIEJIEHUsT OMOMAacChl OT KYJbTYPAJIbHOM JKHUIKOCTH, SKCTPAKIMOHHBIX METOJOB
BBIIEJICHUSI NPOAYKTOB METa00JIM3Ma, AEC3UHTErpallMi KJIETOK MUKPOOPIaHHU3MOB,
MOHOOOMEHHBIX, aJCOPOLIMOHHBIX, XpoMaTorpaduyeckux, MEMOpaHHBIX METO/I0B
BbI/IEJICHUS] OMOTEXHOJOTNYECKUX MTPOTYKTOB.

MartepuanbHbple  OaJlaHCBl M TEXHUKO-DKOHOMHUYECKHE  IOKa3aTesu
OMOTEXHOJIOTHYECKUX TTPOU3BOJICTB.



HopmatuBHast JokyMeHTaIusi OMOTEXHOJOTUYECKUX MTPOU3BOJICTB.

Cxema  OCHOBHBIX  KaHAJIOB  KOHTAaMHHAalUM  OWopeakTopa.  Bumabl
KOHTaMUHAaLWH.

OCHOBHOE ypaBHEHHE HAJIEKHOCTH aCENTUYECKOrO KYJbTUBUPOBAHUS.

CnocoObl OTIIENEHUS U IECTPYKINN KOHTAMUHAHTOB, UX XapaKTEPUCTHUKA.

MuxkpodunsTpanus.

Tepmuueckas crepuin3anus KUJIKOCTEH, 000pYyIOBaHUE ISl IEPUOAMYECKON
Y HETIPEPBIBHON CTEPUIIN3ALNY KUIKUX CPE.

Teopust Tepmudeckoil ruéear MUKpOOPTaHU3MOB.

Kputepnii  crepunuzanuu, €ro ONPEACICHUE B  H30TEPMHYECKUX U
HECTALIMOHAPHBIX YCIOBUSX.

Tema 3. TexHuka OHOTEXHOJOTMYECKUX MPOU3BOICTB

O6opynoBanue ajsi JeKOHTaMUHAUKA Bo3Ayxa. OUIbTpyIOIUe MaTepuaibl U
KOHCTpYKIMU (QuibTpoB. Pacuersl 3amep:kuBaronieil crnocoOHOCTH (QUIbTpa U €ro
TUIPABINYECKOTO CONMPOTHUBIECHHUS. [1epCeKTUBBI pa3BUTHSI TEXHUKH aCENITUYECKOTO
obecnieueHus: HepMEHTAIIMOHHBIX MPOIECCOB.

CHHTE3 KOHCTPYKIIMM OHOpEaKkTopa Ha OCHOBE MPEABSBISIEMBIX K HEMY
TEXHUKOAPKOHOMHYECKUX U SKOJOTMYECKUX TPEOOBAHMIA.

Knaccudukanus 6nopeakTopos.

bap6oTtaxxHbie (pepMeEHTEPHI.

OpnudTHeie  depMeHTepbl. MHOT030HHBIE  ApIU(THBIE  OUOPEAKTOPHI.
Kononnsle hepMeHTEpHI ¢ BHEITHEH U BHYTPEHHEH UPKYJISIUEH.

YceTpolcTBa i1 BBOJA U pACHPEAEIIEHUS a3PUPYIOLLIETO BO3AyXaA.

buopeakTopsl ¢ BBOJOM SHEPrUM Ta30BOM M KHUAKOW (azamu. AmmapaThl C
MEXaHUYECKUM NIEPEMEIIMBAHUEM, UX OCHOBHBIE 2JIEMEHTHI.

ComocTaBieHre BEPXHENO W  HWXKHETO INPHUBOJOB  IEPEMEIIMBAIOIIUX
YCTPOMCTB.

[IpuHUMN NEWCTBUSL U OCHOBHBIE 3JIEMEHTHI OMOTEXHMYECKHX KOHTAKTHBIX
YIUIOTHEHU .

Pacuer OMOTEXHHYECKHX YCTPOMCTB JJIi CHMKEHUS KOHTAMHUHAIMU 4Yepes
MOJIBM)KHBIE COETMHEHHS.

buopeakTopsl ¢ BBOJOM SHEpruu Kujakor ¢azoil. I[lpuHinun npercTBUs
CaMOBCaChIBAIOLUX YCTPOMCTB, UX pacuer. MHoroBasibHble (hepMenTepsl. CTpylHbIE
OMOPEaKTOPBI.

MacmrabupoBanue OMOPEAKTOPOB MO BBOJUMOM YIenbHOU dHepruu. Pacuer
MOIIHOCTH MEXaHMYECKOTO TepeMEeNIMBaHusl B JBYX(a3HbIX TIa30-KIKOCTHBIX
CUCTEMAX C MHOT'OSIPYCHBIMH MEIIAJIKAMH.

MacmrabupoBaHue M0  HMHTEHCHMBHOCTH  MacCONEpeHoca  KHCIopoja.
PacueTHbie cOOTHOIIIEHUS TSI OTpeiesieHuss Kod()PHUITMEHTOB Macconepeaavu.

CpaBHUTENBHBII 0030p KOHCTPYKIMH amnmaparoB ¢ MUMMOOWIM30BAHHBIMU
MHUKPOOPraHU3MaMHU.

Anmapatel  nnsi TBepaodazHoM  (pepMeHTaluuu:  YCTaHOBKH — CTaTHKO-
JTUHAMUYECKOT0 BhIpallluBaHusl, 6apabaHHOro THIMA, BUOPAIIMOHHBIE.

®oToOMOpEaKTOPhl. XapaKTEPUCTUKHU aIapaTOB U UX COMOCTABIICHUE.



O6opynoBanue A OTAEIECHHUS] OMOMACChl MUKPOOPTraHu3MoB. DioTalmoOHHbIE
yctaHoBKU. DunbTp-tipecchl. JleHTounple u OapabaHHBIE BakyyM (IIIBTPHI.
[enTpudyru mepuoandecKoro U HEMPEPHIBHOTO JICHCTBHUS.

MexaHu4eckue ¥ YJIbTPAa3BYKOBBIE JIE3MHTETPATOPHl MHKPOOPTAHU3MOB.
DOKCTPY3WOHHBIN JIe3WHTETpaTop. Pacdyer MPOM3BOAWTENIBHOCTH W PEKUMHBIX
napameTpoB.

OO6opynoBanue i1 KOHIEHTPUPOBAHUS W OYHCTKHM HATHUBHBIX PacTBOPOB.
CynepueHTpudyru, uX KOHCTPYKTUBHBIE CXEMbI 1 OCOOCHHOCTH.

Texnuka MeMOpaHHOTO pa3[eieHUs] PacTBOPOB OMOJOTHYECKH AaAKTHUBHBIX
BEIIECTB.

MeMOpanbl, UX XapaKTEPUCTUKHU, CTPYKTypa 1 Matepualbl. [loybie BoOKHA..

AnrapaTsl 111 MEMOPaHHOTO pa3/iesieHus CMECeH: C TNIOCKUMH, TPyOUaThIMU
U CIUpaJIbHbIMU AnieMeHTaMHu. [Toka3aTenb MI0THOCTH yIIaKOBKM MEMOpaH.

OCOOEHHOCTH ~ SKCTPAKIMOHHOTO  00OpYyJOBaHMS B  OHMOTEXHOJIOTHH:
CMECHUTENbHBIC, KOJIOHHBIE U IICHTPOOEKHBIE IKCTPAKTOPHI.

Ammapatypa IS OKCTparupoBaHHWs ~ OMOMAacChl  CBEPXKPUTHYECKUMH
KHUTKOCTSMHU.

CopOunoHHbIE anmaparsl C HETOIBM)KHBIM, JIBIKYIIAMCS |
NICEBJIOOKMKEHHBIM ~ ClIoeM copOeHTa. Amnmapatbl [ HOHOOOMEHHOrO0 U
XpoMartorpaduueckoro pazieaeHuss OMOJIOTMYECKH AKTUBHBIX BEILIECTB.

OcobeHHocTH 000pYI0BaHUS /JII KOHIICHTPUPOBAHUS U CYIIKH OMOJOTUYECKU
AKTUBHBIX BEIICCTB.

Tema 4. O0J1acTH NIpMeHEHHUS] COBPEMEHHOM OMOTEXHOJI0THHI

4.1.  Buomexmonocuu 01  CENbCKOXO3AUCMBEHHO20 — NPOU3BOOCMEA
(cenbckoxo3alcmeeHHas 6UOMexXHON02Us)

Co3panue pacTeHui, YCTOMYMBBIX K 00JIe3HSIM M BpeautTelssMm. IloBbieHne
MPOAYKTUBHOCTH pacTeHuil. Co3maHne pacTeHUH ¢ YIy4YIICHHBIMH IHTATECIbHBIMHU
cBoiicTBaMu. IIpuMeHeHNE TEHHOW WHXXCHEPHH B JKWBOTHOBOJCTBE (TpaHCTCHHBIC
YKUBOTHBIC).

4.2. Buomexnonozuu 0751 KOPpMOBOU OA3bL HCUBOMHOBOOCMBA

[Ipon3BOACTBO KOPMOBOTO O€JjiKa — OeJIKa OTHOKJIETOUHBIX MUKPOOPTaHU3MOB.
[IpombiliuieHHble  mTamMMbI-ipoAyleHTbl.  CelpbeBas  06a3za.  TpeOoBaHus,
NPEAbSBIIEMBbIE K KadeCTBY TOTOBOTO TIPOAyKTa. broMacca MpOMBINIIIEHHBIX
MUKPOOPTaHU3MOB KaK CBhIphE ISl TOJYYEHHUS IIHPOKON TaMMBbl MPOIYKTOB
pasnTUYHOrO0 Ha3zHayeHus. VCronp30BaHWE TEXHOJOTUM YTHUIM3AlUUA Pa3IMYHBIX
0TX0/I0B  (LIEJUTFOJIO30COACpIKAIIIE MaTepHallbl, MOJIOYHASI CBHIBOPOTKA, OTXOJIbI
MUIIEBBIX U pblOonepepadaThIBAIOIMUX  MPOU3BOACTB). MHUKPOOHOIOTHUECKOE
MIPOU3BOJICTBO (hepMEeHTHBIX permapaTon s KOPMOIIPOU3BO/JICTBA.
MukpoOroIoTHYecKoe MPOU3BOACTBO UHANBUIAYATBHBIX [.-aMUHOKHCIOT KOPMOBOTO
Ha3HaueHUusd. MUKpOOMOIOTUYECKOE MPOU3BOACTBO KOPMOBBIX AHTHOHMOTHKOB.
MukpoOroaoruyeckoe MPOU3BOJICTBO  KOHIEHTPATOB BHUTAMHHOB  KOPMOBOTO
Ha3HaueHusd. [Ipow3BOACTBO BakUMH JUIsl KMBOTHOBOACTBA. I[Ipom3BoncTBO
POOMOTUKOB AJI )KHBOTHOBOJICTBA.

4.3. [Ipouzs00cmeo MUKpoOHbIX npenapamos 0Jisk pacmeHueso0Ccmad



buorexHonornn OakTepuanbHBIX M I'PUOHBIX CPENCTB 3AIIMTHI PACTEHUH OT
BPEIHBIX HACEKOMBIX (MHCEKTHIMBI, (DYHTHIMAbI). BHOTEXHOIOTHN aHTUOMOTHUKOB
IPOTUB KOPHEBOW THWJIM W MYYHHUCTOM pOCHl. buoTexHomorum OakTepuaIbHBIX
yaoopenuil. IIpon3BOACTBO CTHUMYJISAITOPOB pOCTAa PACTEHUH TOPMOHAIBHON
npuponbl. JlocTmwkeHuss OMOTEXHOJOTHH B O0JacTH CO3JaHHsI CBOOOJHOTO OT
BpEAHOU MUKPO(DIIOPHI IOCAIOYHOIO MaTepuaia (paccaibl).

4.4. Buomexnono2uu 0151 NUWEBOU U JIe2KOU NPOMBIULLIEHHOCMU

MukpoOuosornyeckoe  MpPOU3BOJCTBO  MHAWBHUIYAIbHBIX  OPraHUYECKHUX
KUCIOT (JIMMOHHasi, s0J0YHasi, acrnaparuHoBasi KUCJIOThI). MHKpOOHOIOrHUecKoe
IIPOM3BOACTBO (PEPMEHTHBIX mpenaparoB. Vcmosb3oBaHue (pepMEHTOB MUKPOOHOTO
IPOUCXOXKICHUS ISl MUIIEBOW MPOMBIIUIEHHOCTH: MPOU3BOACTBO IHILIEBOTO
3TaHOJa, BUHOMATEpPHAJIOB, IIMBA, XJIEOOMEKAPCKUX JPOAOKEH; MPOU3BOJCTBO
(epMEHTHBIX THpenaparoB (PEHHUHOIIOJOOHBIE MPOTEUHA3bl, TIJIIOKOM30MEpa3bl,
OeTarayiakTo3ujia3el, Oera-PpykTodypaHo3uaasbl); MPOU3BOJICTBO  MPEMApPATOB,
OCHOBAHHOE Ha MepepaboTKe OMOJOTMYECKOrO ChIpbi, B TOM 4YHCIE€ U Onomacc
MPOMBIIIICHHBIX MUKPOOPTaHU3MOB (TIpenapaThl OMOJIOTHUECKHA aKTUBHBIX T00aBOK,
COJEPKAIIMX CMECH AMUHOKHUCIIOT, TMENTHIO0B, BHUTAMHHOB M MHKpPOJIJIEMEHTOB;
MUIIEBKYCOBbIE J00aBKM; KOHIIEHTPaThl W H30JATHI  OETKOBBIX  BEIECTB);
IIPOU3BOJICTBO TMOJCIACTUTENENH — 3aMeHHTeNel caxapa (TVII0K030-(pyKTO3HBIE
CUpOIIbI, acmapTaMm); HPOU3BOACTBO KOHCEpBaHTOB (HU3MHA). Mcnonb3oBaHue
(epMEHTOB Il TEKCTUJIbHBIX, KOJKEBEHHBIX TEXHOJOTHM, MpH MPOU3BOACTBE
CTHPAJIbHBIX MIOPOIIKOB.

4.5. Meouyunckas buomexuonocus (buomexuonocus OJisi MeOuyuHbsl)

OCHOBBI  COBPEMEHHOM HMMYHOOMOTEXHOJIOTMH. THUIBI BakUUH U HUX
KOHCTpyHupoBaHue. KyiabTypalibHble U T€HHO-MH)KEHEpHbIE BakIMHBL. [Ipon3BoacTBo
ChIBOPOTOK. IIpemapaTl Ha OCHOBE JKUBBIX KYJIbTYp MHKPOOPTaHH3MOB
(HopModopsl ¥ ipobuoTuku). MimmyHocencopsl. [Ipon3BoacTBO OMOCEHCOPOB Ha
ocHOBe (epMeHTOB. JluarHoCTHYECKHE CpelICcTBa In Vitro i KIMHUYECKUX
uccienoanuii.  I[IpousBoactBo  mpoOuoTukoB. IIpomsBoacTBo  (hepMEHTOB
MEIUIMHCKOr0 Ha3zHauyeHus. [Ipom3BOACTBO mpenaparoB Ha OCHOBE cMecu L-
AMUHOKHUCIIOT JJIs1 MEPOPATIBHOTO U MapeHTepaIbHOro nuranud. KonctpyupoBanue u
IPOU3BOJCTBO TE€HHO-MHXEHEPHOTO WHCyJIMHA. Jlpyrne TIeHHO-WHXEHEpPHBIE
JIeKapcTBa u npenaparsl. [TpousBoacTBO UMMYHOMOTYJIATOPOB,
UMMYHOCTHUMYJISITOPOB U UMMYHOJECTIPECCaHTOB. MuxkpoOuoorunyeckoe
OPOU3BOACTBO  AHTUOMOTHKOB  Pa3IMYHBIX  KJAacCOB M MEIUIMHBIL.
[Tomycunrernyeckue  aHTHOMOTHKH.  MHMKpPOOMOJOTHYECKOE  MPOU3BOJCTBO
BUTAMUHOB I 3ApaBOOXpaHEHHA. TEeXHOJOTMH MPOAYKTOB TpaHchOpMaluu
OPraHUYECKUX COCIMHEHUN (EepMEHTaMU MHUKPOOHBIX KJIETOK: COpOUT B
IPOU3BOJCTBE ACKOPOMHOBOM KHCIIOTHI; THAPOKOPTHU30H M MPEBpAIICHHE €ro B
IPEIHU30JIOH; MPOAYKThI IErHIPUPOBAHUS, BOCCTAHOBIICHUS U TMIPOKCUINPOBAHUS
CTepou10B. TeXHOJIOTMU KyJIbTUBUPOBAHUS KIETOK M TKaHEH pacTeHUd Jyisl
notyueHus puTonpenapaToB U JieueOHO-POPUIAKTHIECKUX JOOABOK.

4.6. bBuomexunonocuu noayuenus sHepeoHocumenei 0Jis SHepeemuKu



Mukpobronoruyeckoe npou3BOACTBO BOZOOHOBIIIEMbIX UCTOYHUKOB YHEPTHUU:
HU3IIMX CHOUPTOB, AalleTOHA, METaHa, OMOKOHBEPCUS OPraHUYECKUX OTXOJO0B U
PacTUTEIBHOTO CHIPhs. MUKPOOHOJIOTrHUECKOe MPONU3BOACTBO BOIOPOA.

4.7. Buomexnonozauu 0131 Hegpme- u 2opHoOoLBIBAIOWEN U 0002aMUMETbHOU
NPOMBIULIEHHOCMU

BaktepuanbHOe  BbINIENIAYMBAHUE  XUMHYECKUX  DBJEMEHTOB U3 PV,
KOHIICHTPAaTOB W TOPHBIX TMOPOJ, oOOoramieHue pya, OHocopOIus METaioB U3
pacTBOpoB. Y naneHue cepbl u3 HedTH U yruis. [loBeiienne HegTeoTnaun. Y gajieHue
MeTaHa U3 YrojbHBIX T1acToB. [logaBiaeHne OMOKOPpoO3rK HEPTETPOBOIOB.

4.8. buomexnonozcuueckue Memoobl  3aWUMbL  OKpyscaouelu  cpeobl
(aK0102UYeCKas OUOMEXHON02UsL)

Mukpoopranusmbl — OMOJIECTPYKTOPBI. bruonornueckas ouncTKa CTOYHBIX BOJI.
[IpuHIIMTIHATBHBIE CXEMBI OYMCTHBIX COOpYXeHU. OCHOBHBIC MPUHIHUIIBI PaOOTHI,
METOJIbI U COOPYKEHHSI a3pOOHON U aHA’POOHOM OMOJOTUYECKOW OYMCTKH CTOUHBIX
BOJI U MEpepadOTKU MPOMBIIUICHHBIX OTXOJO0B. YTHUJIM3AIMS AUOKCUIA yriepojaa ¢
MOMOIIIBI0O  MHUKPOOPTaHU3MOB. buojorndyeckue MeTOAbl OUYHUCTKH  BO3IyXa.
buonorudeckast aezonopanusi ra3oB. OCHOBHBIE METOJbl W NPUHIUIIAAIBHBIC
KOHCTPYKIIMM YCTaHOBOK. buopeMenuarus u OMOJIOTHYECKAs] OYMCTKA MPUPOTHBIX
cpen. buonoruueckas nepepaboTka TBEPJbIX OTXOAO0B. bruoaecTpykius mpupogHbIX
U CHUHTETHYECKHX MOJHUMEPHBIX MaTepuanoB. KommoctupoBanue. BepMmukyabTypa.
buonoruyeckas Koppo3usi 1 OUOIUJIBI.
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