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1. IHoscnureanHas 3aAECKA

Hactosmas mporpaMMa BCTYNHTENBHOIO HCIIBITABNA A7 MOCTYNAIOMHX HA IIporpaMMy
MarucTpaTyphl, HPOBOAHMOTO (eICpPaIbHBIM FOCYAAPCTBCHHEIM OIOMKCTHRIM YUPSKIACHHEM
Bhiciero obpazosanus «Poccmiickmit Omorexnonorudeckuil yHBepcuter (POCBHOTEX)»
(nanee — yaugepeuter, POCBHUOTEX) camoctoaTensHO, pazpaboTala Ha OCHOBE PeiepaybHOro
TOCYZapCTBEHHOrO0 0OpasoBaTe/IbHOTO CTaHAapTa BRICIICrO OOpa3sOBaHHA — MArHCIpaTrypa 110
HampasieHA noarotoske 19.04.01 buorexnonorus.

BerynurenbHoe UCTIBITagHe TPOBOAUTCS THCEMEHHO B (DOpME TECTUPOBAHMS OYHO HIIH C
HCIONB30BAHHEM  JIACTAHIMOHHBIX  TEXHOJOTHH [0  OJK3aMEHAIMOHHBIM  OWieram.
DK3aMeHAIMOHABIe OMJISTH COCTABICHBEI B COOTBETICTBHH C HOPOrpaMMOH BCTYIHTEIBHOIQ
ucrbrradns. Kaxapnt Gwier BKmowaeT 26 300gHuil, KOTOPHIC pa3lelicHBl Ha TpH OJoKa 1o
YPOBHIO CIIOKHOCTH H THIY 3aJaHWH:

1 dmox — 20 TecTOBBIX 3aaHmil 3aKpHITOTO THIE, PEUHICHHE KOTOPHIX HPEANOIaraet
BRIOOD OJIHOIO BEPHOTO OTBETA;

2 by10K — 4 IPaKTHHECKUX 33XaHHs OTKPBITOTO THIIA;

3 6a0k —~ 2 3a5aHEs ¢ Pa3BepHYTHIM OTBETOM OUCHHBACTCA C YUETOM IPABHIBHOCTH U
IIOJIHOTBl OTBETA, HAllCNCHHBIX Ha BBLIABICHUEC aOHTYPHEHTOB, MMEIONIMX Haubosee BBICOKMI
YPOBEHB HOATOTOBKH.

Ilpu TpOXOKIEHHHW BCTYIHTENHHOTO HCHBITAHWSA OYHO 3aJ[aHds  BBITOJHAIOTCA
HOCTYIAOMKM Ha OJaHKe JK3aMEHALHOHHOTO JIACTa OTBETa, UMEIOINEM IeYars YIpaBlieHHs
opramsanuy npueMa. MceupaBneHus H TOMapKH B 3K3aMCHAIOHHOM JIMCTE OTBETa HE
ponyckatorcd. [Ipy BEIMONHCHWE 3ajaHMil MOXHO NONB30BATBCH YEPHOBHMKOM, 3alliCH B
KOTOPOM He OyyT YUHTHIBATECS IIPH OIICHHBAHUY OTBETA.

BerynurensHoe  mCHBITaEEE € HCHONB30BAHHEM  JUCTAHIIHOHHBIX  TEXHOJOTHIA
nposogurct Ha mnarpopme OGI'BOY BO «POCBHOTEX» ¢ ucmons3oBaHHeM NPOKTOPHHTA
(nponenypa uAcHTHQHUKAIAN THIHOCTH IIOCTYIIAIOETO).

Ha Brimonmenue 3ananuii sK3aMeHalWoOHHOTrO Ouiera otpomutcs m0 180 amumym.
IpoAomKATENFHOCTE  BCTYNUTENBHOY0 HCHBITAHMS Uit TOCTYHAOMUX ¢ OrPAHHYCHHBIMU
BO3MOXHOCTSAMHE 370POBBA YBEIHYHBaeTCs BpeMs He Oojiee ueM Ha 90 munym.

2. Kpnrepnu oenuBanfst pe3yjabTATa BCTYNHTEIBHOIO HCILITAHAN

Ilpu npueme Ha mporpaMMBsl MAaruCIpaTypsl Pe3yJbTATHE BCTYIATENLHOTO HCIBITAHHS

onenuBaroTcd 1o 100-6amipHoM mIkane, MakcHMabHOe KONIHYECTBO DAIIOR, MOATBEPKIAIONIEe

yCHEMHOE IIPOXOXKACHHUE BCTYNUTENBHOrO wucembitanua — 100 OGamnoB. MuHHManmnHOE

KONHYeCTBO OaLIOR, IIOATBEPKIAIOEE YCICIIHOE HPOX0KACHUE BCTYIUTEILHOTO HCIILITAHHS -
60 Gannos.

Iopankorbi Kpurepunu ouennBanus 3axauus Cymma Gaanos
HOMEp 3aAaRUSA

Hocmynarowuii dan eeprviii omeem
Hocmynarowuii Oan neeepuwlii omeem

1-20

W [} R

Hocmynarowguii Oan eepuwviii omeem, 0BOCHOBAN NOLYYEHHBLI
pe3yremam

21-24 Hocmynarowuii dan eepuwiit omeem be3 0H0CHOBANUA
RONYHEHHOZ0 Pe3yIbmama

Hocmynarowguii 0an neeeprvili omeem 0

(S8}

Hocmynaiowguii 6epro u 8 noanom 0bveme GO 10
sadanue, npeOeMOHCIPUPOsan 2iyboKoe snanue npedmema
25-26 Hocmynawwuii eepro evinonnun saoanue,

NPOCEMOHCIIPUPOBAT SHAHUE NPEOMEMA, HO HE PACKPLLL 6 1-9
NOIHOM 0ObeMe GCe acnexmpl 3a0aHUA




Hocmynarowuii 8e1nOAHUL 3A0aHUE HEGEPHO, OONYCIUN
MHO204UCTEHHBIE OUUDKY, HE BLINOIHUT 3000HUE 6 NOJHOM 0

obveme

3. CoaepxkaHue nporpaMMsbl BCTYNHTEILHOI0 HCIILITAHHA

Tema 1. buoxumus, MoJieKyJaapHas GHOJIOTHH, IPOTCOMHK

XuMHYECKHA COCTAB JKHBEIX OPraHM3MOB. AMHHOKUCIOTHL benkw, oOuIHe NpencTaBlICHHS,
xnaccudukanms. CrpoeHue W cBoficTBa Oenkop. Buramunsl, mx o0mas XapaKTepHCTHKA.
®epmentel. Crpoenyie @ cBolictBa ¢epMentoB. Kunernka ¢epMEHTATHBHBIX peaklni.
YreBoapl, MX CTpOeHHUE U Ouosormyeckue CBoicTBa. HyKICHHOBBIE KHCIOTHL, MX CTPOCHHE U
cBoMcTBa. JIMNMOBL, HX CTpOcHHe M Omonormdyeckue cpoiicrBa. opmomsr. Knaccmbuxanms.
Mexanusm aeiictsus ropmonos. Ofmee npepcrapiesue 00 oOMeHe BEIIECTB M 3HEPTHH.
Muroxonapuu. Obmen Oenxos. KaraGommsm OenkoB B XHBOM oOpraHusme. AHaO0IH3M
aMuHOKHCI0T. OOMEH HYKIEHHOBBIX KHCIOT. Peakiy MaTPHYHOrO CHHTe3a. bHOCHHTE3
HYKIEHHOBRIX KucnoT u Oenxa. OOmeH yriepojgos. OO0mme InyTH pacnaja YrjieBOIOB.
Anabomusm yriesogos. O6men nmnuaos. B3amMocBs3s oOMEHOB BEHIECTB. BHOIOrHYECKHE
meMOpanbt, LlenrpansHas morma monexyispaod Owonormu. Crpykrypa HHK, uctopus ee
otkpsrtua. @opmer THK, crpykrypa xpomocom. I'eH, remoM, reHeTHyeckuil koi. benxm Kak
ocHoBa ku3HH. OCHOBHBIE NPUHIMIE! OpraHusaluy GEe’KOBEIX MOJEKy/. benkopsie GpyHKUME.
IIpoteomuka kak Hayka o Oenkax. OCHOBHEIC IIOHSTHS HPOTEOMHKH. DKCTparupopanue Oeika.
Merozs! pa3geneHus, RAeH TH(UKaY, KOTHIeCTBEHHON OLICHKH OeNKOB.

Tema 2. Mup mukpodos. Ilpokapnors! u 3ykapuotel. Kiierka n ee cTpyKrypa.

Hcropus BOZHUKHOBEHHS ¥ pa3BHTHA MUKpoOHonoruu. Mukpobuonorus XX Beka. [logoxenue
MHKPOOPTaHH3MOB B CHCTEME XXHMBOIO MHpa. MHKpOOHONOTHS ~— HayKa O MAalbiX JKHBBIX
cucteMmax. Mup MuxpoopranmamMop. buopasHooOpazue. DyxapHoTudeckas MHKpoOHas KIETKa.
Ilpoxapuotuyeckas wietka. Crpykrypa KieTkd. Mopdosiorud, cTpoeHue, pasMHOKECHUE.
Cnopoobpasopanne.  XapakTepHCTHKa, INpH3HAKH M [paKTHYECKas  3HAYUMOCTD
MUKpOOpraHu3MoB. OcoOEHHOCTH CTPOSHMSA, XMMHUYECKOTO cocTaBa M GYHKUHH opraHemt
KIeTKH. POJBE MHUKpOOpPraHM3MOB B NPHPOAC Y KHU3HH YCNOBEKa. PoJb MHKpPOOPIaHM3MOB B
Kpyrosopore Bemects. [IpakTHyeckoe HCIOIB30BAHHE MHKPOOpPraHm3MoB. Iluranue, pocT M
pasMHOKeHHe Oaxrepuu. KpuBag pocTa npH HOEPHOAWYESCKOM KyJIBTHBHPOBAHMY. THUIILI
muTaEug. ABTOTpodHOEe M rereporpodHoe mnuTaHwe. XeMo- H (QOTOCHHTE3. YCBOCHHE
ACTOYHHUKOB a30Ta U YINIEPOXa. ¥ CBOCHHUE YIJICKUCIOTEL Y CBOEHHE MHKPOIEMEHTOB U HX POIib.
Dassl pocta U pa3BuTHs Oaxrepuit. Pasmuoixerne 6axrepuil.

Tema 3. CHcTemMaTHKa MUKPOOPTaHA3MORB,

Tpu paspena TakCOHOMMH: KJacCH(pHKaIMsi, HOMEHKIaTypa W HMACHTHOHKAIUA HEH3BECTHBIX
opragm3MoB. OmpemeleHHe BUFA MHKPOOpPraHMaMoB. MoseKyisipHasd THODHIM3ANHSA
HYKJIECHHOBBIX KHCIOT U ¢ 3HaueHHe B cHcTeMaTHke Gaxrepuit. TaKCOHOMHUYECKOe 3HAYEHME
OHpeAeneHns HykieoTuaHoro cocrasa 16S pubocomuodt PHK. TpexpoMmernas KoHUeNIws
HBOTO MHpa (IPOKapHOTE], 3YKapHOTH], apxen). I paMOTpHIaTebHEIC H TPAMIIOIOXUTEIEHEIE
Oaxrepun. Onpepemurens Oaxrepuit bepmxi. Kolutekmuy KynsTyp MHKPOOPTaHH3MOB M HX
3HayeHue. KynpTHBHpyeMBle H HEKYJIBTHBHPYEMEIE MHKpOOPraHu3Mbl. MonouHoKHCI0E
Opoxenne m cemeilictBo Lactobacillaceae. Monounoxucisie Oaxrepuu. PacupocTpanerHue u
Mmecta oburaHua. Karalonusm  yIyieBOZOB M IpoAyKTel  Opoxenua. ITomo- m
rerepodpepMerTaTuBHOe  Opoxxenuwe. IlpuMmenenne  MONOYHOKHCHBIX — OaxkTepHu  ANA
DPHIOTOBIICHS IHINEBBIX HPOIYKTOB,

Tema 4. IkcTpeMopUIbHBIE MEKPOOPraHN3MbI ¥ HX POOL B OHOTEXHOJIOTHH,



Iousarie o6 sxcTpeModmiax. THIel wHTaHMS MHKPOOPraHU3IMOB. MHKPOOPTaHU3MEL,
COXPAHSIOMME KAZHECTIOCOOHOCTh B OKCTpeMalbHBIX MecTax oburanusa. Knaccupuxanus
skcTpemodmios. Amumodpuns. Ankamuduinsl. AHaspoOpl. Kpunrosamonmrsl Tanogmisr
luneprepmodunel.  Tmnmonprtel.  Kamsogmmer.  JluroasroTpodsl.  MeramroronepaHTHEIE
mukpoopranusmel.  Omarotpodsr.  Ocmoumier.  [Ieesopumm.  TlommskcrpeModuib.
[cuxpodunel. Paguopesncrenturie oprannzmsl. Tepmodiurst. Tepmoarmunoduner. KeepodumnsL
®epMenTsl TepMOGWIbHBIX opranmsmoB. OOmas xapaxrepucruka apxelf. Knaccuduxarms
apxeit. {lapctBo kpenapxeot. Ilapctso »epuapxeor. CxoacTa u oTimams Oaxrepui, apxed u
ayKapuoT. Dxosorus apxeil. Ilpuvenerne apxell B OHOTeXHOIOTHH. AHTHOHOTHKH apXeWILHOIO
npoucxoxacHns. Merabonuueckas HHKEHEPHS SKCTPEMOPHIIOB.

Tema 5, Bupycel u 6axrepnodarn.

Ctpoerne OakrepuodaroB. Knaccubuxanus Oaxrepuodaros. Ilytm B3aumopeicrsus
SaxTeprodaroB ¢ YyBCTBHUTEIBHEIMH KJIETKaMH Oaxtepmil: NUTHYECKMH W JIH30reHHbH. Poib
fakTepno)aroB B 3BOJIONMH MUKpoopraHu3MoB. [IpoOGnema ¢aroB Ha IIPOH3BOICTBE.
TIpumenenue GaxTepuodaros B KauecTBe dapMalleBTHIECKUX areHToB. Pons 6axreprodaros B

reHHOHN HHKCHECPUH.

Tema 6. I'puder.

Hapcteo Mycota, Makpo- 1 MHKpockomumueckue rpudel. Mopgonorus, KynbTypaisHBIE H
hH3HONOrOCHOXUMHYECKHE TIpH3Haku. [ 'pubnas kierka. Pasmuoxenue. CucteMaTuxa rpuboB.
IlpakTiueckas 3HAYMMOCTE. I'pHOBI — CeNbCKOXO3fCTBeHHas Kyibrypa. Kiaccmbuxamus
rpuboB. Ocobennoctu rpubor kinacca Chitridiomycetes u Zygomycetes: XapaKIepHCTUKa;
OCOOCHHOCTH; pasMHOMXCHHE; Npexcraguread. Beicmme rpubsl Kinacca Ascomycetes H
Basidiomycetes, Deuteromycetes: XxapaKTepUCTHKa; CTPOCHHE; PA3MHOKCHUE; 3HAYMMOCTE 3THX
rpuboB. OpHoxneTouHBlE TrpHOB-ApoXcKH. JlpoXkM H  APOFOKCBHAHBIC  OPraHM3MEL
Mopdonormdeckoe pasHooOpazue mpoickeil; cucreMaTrka; (opMa M BEIMYMHA KICTOK.
Cnoocobrr  pasmmoxeHus npoxoked. Ilpaxrideckas 3HaduMOCTe Jpoxckel. (Cnmprosoe
Opoxenyne. Ipoxoxu — npoayuentsl BAB.

Tema 7. OcHOBBI FreHETHKH HPOMBIIHIEHHO-I[eHHBIX MHKPOOPTraHH3MOB.
IeneTnka kak Hayka. [loHATHE O HACASACTBEHHOCTH ¥ M3MCHYHMBOCTH. OCHOBHEIC BEXH
CTaHOBJICHUA reHeTuky. [eHoTHn u ¢eHOTHI MMKpoopraHu3moB. HacnencTBeHHBIE (akTOpPEI
MHUKpOOpranu3MoB.  OYyHKHHOHaNBHEIE  €IUHMIUBLI  FeHOMa:  [S-mocnenoBaTenbHOCTH,
TPAHCIIO30HBL, IasMuael. Mogudukanus ¥ MyTanusd FeHOMa MHKpOOpraEu3Mos. JIokanusanus
Myraruii. l'eHeTHueckme peKOMOWHANWH: TPAHCAYKIHS, TpaHchOpManysd, KOHBIOTAlUS.
VYeTpoficTBO reHeTHUeCKOTo anmnapara Oakrepuit. GepMeHTHI FeHHOM HHXEHEPUH: PECTPUKTASEL,
JIHK-nurasel, nonmumepassl. TIHP. TlpuHunn peakius, cTaguy MeToda, cocraruoume I[P
peaxuus, crroco0bl IpUMeHCHHS B OmOTexHONOrnd. CEeKBEHHPOBAHHE HYKICHHOBBIX KHCIOT,
crioco0Bl  CEKBEHHpOBaHMS. FIclonb30BaHME CEKBEHHpPOBAHMS HOBOIO  IHOKOJNCHHS B
buotexnonoruu. buomHpopMaTHUecKe TIOAXOAB K H3YUEHMIO T€HOMa M HpPOTEOMAa KHBBIX
00BEKTOB.

Tema 8. Ilpenmer, uctopus pazsuTus, Neaw u 3anaud OuoTexHoqgornud, CoBpeMeHHOE
COCTOSIHHE M EPCIMEKTHBbI PA3BHTHS OHOTEXHOIOT I,

XapakTepuCTHKAa pa3HYHBIX BHIOB OHOTEXHONOTHHYECKOH IPOIYKUMM (MHpOBOH 00BEM
IIPOM3BOJCTBA) M €¢ OCHOBHBIE uorpeburenms. [IpoMBIIIICHHAs, B TOM 4YHCIC IHIICBasd,
MEIAIIMHCKAs, CEeNLCKOXO3MMCTBCHHAd M JKOJOTHYeckas OuoTexHomoru. (OCHOBHEBIC
OMOTEXHONOTHYECKHE TPOH3BOJCTBA, HPOAYKNHS KOTOPHIX HCHONB3YeTCS B  PasMYHBIX
OTpacisIX MPOMBIWICHHOCTH: B MeTalyprudeckod, HedremepepalaThlBaoiell, JeTKOH,
nepepabateBatonieii u numenod. OOBEKTH, METONB H NPOAYKTIBI OHOTEXHONOIHMH, HX
XapaKTepUCTHKa, [elH NpHMEHEeHHS B NMUIIEeBOH oTpacnu. Bumsl npogyKToB OGHOTEXHOIOTHH,



IpOHZBOAAIITHECA I CEJIBCKOIO XO34HCTBA, HX XapaKTepHCTHKA. broTexHoMOrAYeCKas
MpOJYKOHA I MCOIHOHERL, TCIH ACIIONb30BaHNIA. Dkonorngeckast OHOTEXHOTIOTHA.

TeMa 9. bHocHucTeMbl, 00LEKTHI H METOAb! GHOTEXHOIOTHH.

Ocnopupie O6HO00BEKTEI OworexHowormn. Kinaccudmxamas xuBsX 00BEKTOB, HX TI'paJallHL.
OcoOcHHOCTH XpameHus M KyJIGTHBHDOBaHHS NPOMBHIUIEHHBIX IITaMMOB-IPOAYHEHTOB.
KrreTodmsiif ¥ MONEKYISIPHEIR YPOBCHS, OHPEACIAIOIINE METOIB! B OHoTexHONOrIn. CyOCTpaTh!
¥ HPOAYKTHI OHOTEXHOJMOTHUeCKHX cucTeM. CripbeBas Gasa Onorexuonorad. IIpuHImNIE BEIOOpa
CHIPBSI M COCTAaBICHHS NHTATEIBHBIX cpef. Vcrousuxu nuranus. OCHOBHBIE cy(OCTparhl M
KOHEUHBIE TIPOAYKTH IIPOU3BOACTRA. MeToas KOHCTPYHPORaHMS ITpoyiieHToB bAB: cenexnus,
meronsl  pexomMOuHaHTHEIX JHK, rubpmpomuas rtexmomorma. [IpuHIMNBEI  celeKnpu
MHKPOOPTAaHU3MOB.  MyTaiioHHAas  HW3MEHYMBOCTH, THOpHIHM3amud  MHKPOOPTaBHU3MOB.
MepMeHTH, HCHoNB3yeMble and momydyenus pexomOuanTasx JHK. Koncrpymposanue
pexomOunantHoli JIHK u BBemenme ee B KiIeTKy. Tunmossie NpHeMbl H  OCOOCHHOCTH
KyIbTHBHDOBAHUA MUKPOOPTaHW3MOB, pPACTHTENBHBIX M OKHBOTHBIX KJIETOK. THmoBai
TEXHOJIOTHYECKAs] CXeMa TOMYyYeHHS MPONYKTOB MuMKpoOHOro cuHTesa. KyibTypel TKaHEH u
KJIETOK BBICIIMX pacreHuil. VCnonb30BaHWE NPOTOIUIACTOB pPAaCTHYENBHBIX KIETOK I
6uonormyeckoro koHcTpyupoBaHus. Croco0bl BRIpamUBaHHsA KJIETOK pacreHuMB. KynbTypsl
KJIETOK XMBOTHBIX ¥ 4enoBeka. [lonydenne uurepdepoHa ¥ BUPYCHBIX BAKIHH.

Tema 10. Texnomornyeckue JHHHH, CTAAHM H 3TAaObl nNpoMssojacrsa. TpebGopaHus K
060PYAOBANUIO HPOHECCOB B OHOTEXHONOTHH.

Tunosag anmaparyprast cxema Ipou3BoicTBa BAB mukpoOHOIOTHYecKHM crrocobomM. Tursr
[POLECCOB, HCIOAB3YEMBIX B anmapaTypHo# cxeme mpu noayuerun BAB. TpeGoanms
IPOBEJCHHUIO OTHEIBHEIX IPOLICCCOB B CTCPHIBHBIX YCAOBHAX ¢ adjpamded KyJIeTyp.
OcobeHHOCTH CTEpHIHM3ANMH ITHTATEIbHBIX Cped. MeTomsl CTEPHIN3alHH IHTATCIBHBIX CPEX.
TepMuyeckast HelpepsIBHAA W HEpHOAMYECKas CTEPHIM3anUs NHMTATENBHEIX cped. XonoxHas
CTCDHIH3AIMS IHTATeABHEIX  cpeX. OumcTka W CcTepuiM3alus  BO3AyXa. 1HUnosas
TEXHOJOTHYECKasd H anpmapaTypHasd CXeMbl OYHMCTKH M CTEpHIM3alMH Bo3Ayxa. OHIbTps!
IIPe/IBAPUTENBHOH, TpyOoH H TOHKOH OYHMCTKH BO3AyXa. [eXHONOTHYECKHE INPHEMBI ¥
amaparypHoe OQOpMICHME IIPOLECCOB KY/IBTUBHPOBAHMS, HOAICPKAHHS ACEITHICCKUX
ycnosudi, rtemno- u MaccoobmeHa. Oco0eHHOCTH HIPUIOTOBIEHHS HOCEBHOTO MaTepHana.
IpoussoicTBEHEOE KYyIBTHBHPOBAHKEE MHKPOOPraHA3MoB-IpoaytieeToB bAB. Kiaccuduxanus
B XapakTEepPHCTHKA cHOCOOOB M NPONECCOB KyNbTHBHPOBaHMSA MEKPOOpPraHa3MoB. KoHTpoms
pocTa MEKPOOPraHH3MOB M HAaKOIUICHHE IPOAYKTOB Omocurresa. IIpomyxrusrocTh. MeToms,
THIIOBBIC CXCMBI BBIICICHHS H OWHCTKM, OHONOTHYESCKHM aKTHBHBEIX BeniecTB. Knaccumkammus
METOAOB BBIZCHCHHUS M OYHCTKH IPOAYKTOB B OHOTEXHONOTHM M MX XapaKTepHUCTHKA.
Knaccnuxanmss MeTONOB Je3HHTErpaupy OHOMacchl. THIOBEIE CXeMEI, armapaTypHOe
ohopMIICHAE Pa3THIHEIX CTAAMH BELICTHEHHS, KOHIICHTPHPOBARNS, OYNCTKY U cymika BAB.

Tema 11, [Ipombrnnensas GHOTEXHOJXOr A

OcobernocTH TEXHOJIOTHE ¥ THIIOBBIC CXEMEI HONYYeHHUS MUKPOOHBIX OENKOBEIX IIpEeHaparoR.
Cripse H MHKpPOOPTaHA3MBI-IIPOTYHEHTH Oejka. ANmaparypHO-TEXHONOTHYECKas CXeMa
HoaydeHAs MEKPOOHBIX O€ITKOBBIX IpPEenapaTtoR. XapaKTEPHCTHKA IPOIECCOR Ha BCEX CTaAHAX
TEXHOMOTHYECKOR CXeMBbl. XapaKTepHCTHKA TOTOBOH Ipoxykuuy. OcoOeHHOCTH TeXHOJIOTHH U
THIOBLIE CXEMBI IIONYICHAS (GEPMEHTHBIX I[IPENAPATOB pPasNMTIHOH CTENEHH OYHCTKH.
[TuratensHBlE Cpembl M MHKPOOPTaHH3MBEL IPOAYLHEHTH! (epmeHToB. IIOBEpXHOCTHBIHA
(tBepmodaszupIf) M riyOMHHBIA cHOCOOBI KYJBTHBHPOBAHHS IPOJYISCHTOB (EPMEHTOB, HX
annapatypusie cxemsl. OCOOEHHOCTH IPOM3BOACTRA TEXHHUYECKHX H OYHHICHHBIX (epMEHTHBIX
npenaparos. MmmoOunuzorannsie @epMenTs. OCOOEHHOCTH TCXHOJIOTHH H THIIOBBIC CXEMBI
DONy4eHHT OaKTepHANLHLIX IIPENapaTtoB. BakTepHAIBHBIC SHTOMOMATOIEHHBIC PENAPATHL
XapakTepuCTHKa M THIIOBas CXeMa IIONyJYeHWs. OHTOMOouaroresubie rpubel IlaroreHEbie



BUpPYCHbIE IIpenaparsl. Metons! ux ucnoas30BaHud. bakrepuaneeie yaobperus. OcobeHHOCTH
TEXHOJOTHH M THIIOBBIE CXEMBI IIPOLECCOB TMONYYEHHS aMHHOKUCIOT. CrocoObl MOTydeHHUS.
buocunTes sm3uaa. THIOBas cXeMa IIOTYYeHYS AMIHOKHCIOT METOI0M MUKPOOHOTO CHHTE3a.

Tema 12. Brorexnosiorust 6HOJIOrAIeCKH AKTHBHBIX BEIECTB, MHIIeBbIX # BAJ

OcobeHHOCTH ~ TeXHOJOTMH  HOJMYWeHMsS  KOHIGHTPATOB  DNMUINEBBIX  BOJIOKOH  C
OPEHMYUIECTBEHHBIM  cOoACpKanueM  Hewmoiao3bl.  ChRIppeBBIE  HCTOYHHKH,  CIIOCOOBI
npenobpabotkn 1 ourctkn. OcoOGeHHOCTH (epMEHTAaTHBHOTO crocoba IIOMydeHHs HEKTHHA.
OcHoBHEIE 3Tanmbl TEXHONOTHYECKOT0 Ipomnecca. BHOTEXHONOTHH OpraHMYeCKHX KHUCIOT.
Muxkpobuonorngeckuil CHHTe3 JIIMOHHOH, YKCYCHOM, MONOYHOM KuenoT. IIponxyuesTsl.
Crnocobet  kynpruBHpoBaHHS.  OCHOBHEIE  CTaiuM  TEXHONOIMHYECKOro  IIpouecca.
bHOKaTanuTHYecKue MpPOIecCH HPH HONYYeHUM HATypPaubHBIX Kpacurened. KaporuHouparl.
AHTOIMaHOBRIE NHUrMeHTH. lIpenMymecTBa nepea TPAIUIMOHHBIMH CIIOCODaMH 3KCTPaKIHH.
Muxkpobronorgyeckuit  crocod monayueHus oprocTepmHa. [Ipomyuenthl.  OcobennocTH
TexHosorny. OCHOBHBIC CTaluy TEXHOMOTHYecKoro mporecca. OepMeHTHBIE Npenaparhl Kak
HHCTPYMEHTHl OHOTEXHONOTHH B pEIICHUH psAfa npaxkrtaueckdx 3azay. [Ipumenenue
(GEepMEHTHEIX IPEIIapaTOB B DPAa3MHYHBIX OTpacidxX NHIeBOH npomsimnennoctd. Llenn m

IpeuMyIIeCTBa.
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«3nesapy, 2000.
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B. Hazapenxo. — 3-e u3z., ucup. u poin. — Mocksa : H3narenscrso IOpaitt, 2020, - 381 ¢.
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«Cenexuus MHKPOODPraHH3MOB H CO3JAaHHE AaKTHBHEIX HpPOAYLUEHTOB» M CTYACHTOB
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19. Mamesnnesa H.I'., Mranosa JI.A., ®omenxo H.A. MukpoSronornyeckas OLEHKa KadecTsa
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MeTrodaMu. YuebHoe mocobme mo gmcuminge «MHKpOOMOIOrHYEeCKHEe METOMBI OHEHKH
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1 6710k 3ananuii (3 6a1na 3a Kaxcovrii eeprylil omeem)

Brumanue. 6 kaxcoom 3a0arnuu 803MONCEH MOALKO 0OUH eepnblﬁ sapuanm omeemad

3ananue 1.

Yrasicume mecmo ¢ knemre, 20e RPOUCXOOAN PEAKWUU AHAIPOOHO20 ZAUKONU3A

HUTOJIasma

JIA30COMBI

pHEOOCOMEL

~ T |

MHTOXOHJIPUH

3aganue 2.

Buioepume eepuyro cxemy cymMmaprozo onucanus aHaIpodrRo2o 2nuKoIu3d

CsH 206 + 2AJID+ 2H;P04 — 2 CH3CH(OH)COOH +2H,0 +2 AT®

CsH 1204 + 2AO+ 2H5P0y — 2 C;H; OH + 2H,0 + 2C0y+2 ATD

6CO; + 6H,0 — CgH 1,04+ 60,

i llsvieal

CeH 1206 + ATO — rmoko30-6-hochar + AII(I) + H,O

3ananue 3.

Buibepume eeujecmeo, komopoe npu oxucinenuu 1 z daem naubonsuiee
KOUYeCmeo snepzun

JKHPEI

OenkH

YrJCeBO bl

|0 ot >

BHTaAMUHBL

3aganne 4.

Ykaorcume nononcenue, nexapaxmeproe 012 nePeUHHON CHPYKIYpYl BeaKa

B €€ (POPMHPOBAHUH YYACTBYIOT ClIabble CBA3H

OHa olipefieseT OHONIOTHICSCKYIO (byHKnmo Oenxa

OHAa 3a/1aHa F'eHCTHICCKH

o

OHa 06pa3013aHa KOBaJICHTHBIMH CBA3AMH.

3aganne 5.

Hezpadayus evicuiux j3cupHvIX KUCI0M 8 KIIEMKE NPOMEKAEnt RPeUMYMeCEeHHo
RYmMeéM...

BOCCTAHOBJICHH A

Jenarypaiyi

B-oxuciienus

1 | >

THAPOJIH3a

3axanmne 6.

Auudogun — amo...

OpTaHM3M ¢ ONTHMANBHBEIM POCTOM HpH YpoBHAX pH 9 wix Beie

Opra’M3M ¢ ONTHMAIBLHEIM POCTOM NIpH YpoBHaX pH 3 wmm Himke

OpraHu3M, KOTOpOMY He TpebyeTcs KHCIOpOX IS pocTa

= ]

Oprasu3M, OOMTAIOMWINH B YCJIOBHAX KpaliHe HU3KOH BIAKHOCTH U He IEPeHOCIIHIA
BBICOKYIO BIIAKHOCTD

3aganne 7.

Onuwiume xapaxmep npeofpa3osanus 2eHemudeckoll undopmauni ¢ opzanusme

A

MPHK — Genox




JHK — TPHK+pPHK — 6enok

JHK < PHK — 6eok

| |

JJHK — MPHK — Genox

3ananue 8.

Hmo maxoe npobuomuxu?

A

HeNaTOTeHHEIE JJI YeI0BeKa MUKPOOPratu3Mel, KOTOpbIE CrIO0COOHE BOCCTaHABIINBATE
HOPMaIBHYIO MEKPOGIOpY OpraHoB, a TakKe ryOuTeIbH0 BO3NEHCTBOBATh Ha
IIATOTCHHBIC ¥ YCIOBHO-NIATOrSHHEIC OaKTepHH

IPHUPOJHBIE H CHHTETHYESCKUE aHTUMHUKPOOHEIE BEIIECTRA, IUHPOKO IPHMEHIONIHECT
Jiis nedenus padexnmi

BellleCTBa HEMUKPOOHOTO IPOUCXOKACHAS, KOTOPSIE HE BCACHIBAIOTCA B TOHKOM
KHIIEYHUKE, HO CO3AI0T GIIaronpHATHEIE YCIOBHS LA pOCTE HOPMAIBHON
MUKPOGDIOPHI TOJICTOTO KAMEYHUKA

r

XAMUYCCKH CHHTCINPOBAHHBIC BCILICCTBA, KOTOPRIC MOMKHO BCTPCTHATE B KAYCCTBE
OHONOrHYECKH AKTHBHEIX J100aBOK HITH JICKapCTBCHHBIX 1IpCIiapaton

3axanue 9.

OcHo6HBIM ChHIpbEM ona RPpOMBIWLIERHO20 cnocoba ROYHECHUA JNUMOHHOU KUCTIOMDbL
Mukpoﬁuwzoeuuemum CUHIME30M ACIAACHICA

Mejacea

JAKTO3a

MUHCPAJIBHBIC COJIH

| T | s |

tbpyxrosa

3axanue 10.

Karoit us cneoywoujix memooos o6padomru pacmumenbHo20 ColpbA UCROABIYEMCA
012 y6eu4eH A CPOKA XPAHEHUA U COXPAHCHUA HUMAMENbHBIX geutecms?

CYIIKa

KHUIAYCHHE

KOHYCHHE

oot >

3aCaJIiBaHHuC

3ananue 11,

C Kakoil yeavro 6 peyenmypsl Xne600y104HBIX U30eUi 86002 RAVDO0EOUIHBIE
ROPOUWIKYU U HemPAOUYUOHHOE pACmUmeaAbHoe Colpbe?

AKTHBAUHA IPOMOKEH

akTuBanys HepMEHTOB CHIPhS

YCKOPEHHE IpOIecca BHIIEUYKH

9 e |

BCC NICPCYHCIICHHOL

3aganne 12,

bepmenmovt — 3mo. ..

IPOXYKTEI OPOKESHEST

OHONIOrmYecKue KaTajin3aTOpPhl

XUMHAYCCKUEC KATAIN3aTOPEI

~i o1

IPOAVKTEI ABIXAHUSA

3azanue 13.

Kakue punemput ucnonwzytomen ona 2pyboii owucmeu 6030yxal

MacC/IdHbIC

BHCITHHOBEIC

u3 0a3aIETOBOTO BOAOKHA

w10 | e |

3CPHHCTHRIC

3ananne 14,

Kaxoii ocrosnoil nedocmamox ummobunuzauuu hepmenmos?

CPOACTBO MMMOOHIH30BAHEBIX EPMEHTOR K HU3KOMOJIEKYIPHEIM CyOCTparaM

U3MEHEHHE aKTHBHOCTH (hepMEHTOB

H3MEHEHHE cTabmIPHOCTH PEepMEHTOB B MIHpoko# 3oae pH n t

~ | 0 ||

YCTOHYHBOCTE K JIEACTBUKO HHIHOUTOPOB

3anaunue 15,

Kaxoii memoo omnocumca K MemoQy CeK8eHUPOGAHUA HYKICUHO8bIX KUCIom

METOJ «TEPMUHATOPOBY

vpl itz

KIIFOC-MHHYC» METOH




B | meTom NGS

I" | Bce BEIIETIEPEUHCIICHHEIE
3aganne 16. | Memoo uccnedosanus eeujecmsa nymem onpeoeieHus OMHOWEHUA MACCHL K
3apAdY 1 KOLWHeCcmed 3apANCEHHBIX Yacmul, 00pa3yIOWUXCA NPU MOM Ul HHOM
npoyecce 6030elcmeus Ha 6eU{eCmeo

SAMP-cnekTpockonus
Macc-CIEKTPOMETPHA

WK-cnexkpockonns
aNeKTpodopes

O

3apanue 17. | Kaxas yacme Kiemkxu omcymcmsyem y npomoniacmog?

OuToiiasMa

KIE€TO4HHad CTCHKaA

SOPO

o |

AaepHas 000I0uKa

Hacnedcmeennaa undopmanua, 3anucannan 6 U0 2eHEMUHECKO20 K004,

3apanne 18.
XPAHUMCA 6;

Monexyiae PHK

mosekyne u-PHK

monekyne JHK
Monexye T-PHK

= B e

3agaune 19. | Ymo uz nepequcnennozo uzyuaem zenomuxa?

CTPYKTYDPY, GVHKIMY B B3auMoaeHcTRIe OEIKOB

nponeccs! Tpanckpumum rexos 8 PHK

OJIEBI Habop reHOB OPraHu3Ma, HX OPragy3alHi0 U HBQIIOIHIO

| o | >

merabonmyeckue IIYTH 0 HA3KOMOJICKYJDIPHBIC COCAHHCHUA B KJIIETKE

3ananane 20. | H3 uezo cocrmoum chepmenm?

TOJNBKO H3 OeNKoROH wacTH

TOJIBKO U3 KohaxTopa

n3 GesnxoBol yacTy (anogepMenTa) B KodaxTopa (Win KoQepMeHTa)

|

TOJIBKO U3 aMHHOKHMCIIOT.

2 0J10K 3aNaunl (§F 641108 30 Kaxcooe 8¢PHO GbINOIREHHOE 3a0anue)

3ananue 21.
Benok ropoxa mMpoKo HCIONB3YETCA B KAYeCTBE PAaCTUTEIBHOIO HCTOYHMKE OerKa.

Hzyuaeted naptus ropoxa, cogepxamas 20,5% Genxa. Heobxomumo onpeemuTe aMIHOKHCIOTHEIH CKOD
(AC) kaxnmofi He3aMEHHMOH aMUHOKWCIOTEI B Oelike Tropoxa H BBIIBHTH JIMMHTHPYIOLIYIO
aMHHOKHCIIOTY. 3TO NO3BOJIMT OLECHUTH IIUTATENIbHYIO IEHHOCTH OelKa ropoxa M CIUIAHHPOBaTh
CTpaTeruu ero o0oraleHus, eCiy 9T0 HeoGX0IuMO.

Hazeanue I'opox JTaj0H,
aMHHOKHCIOTHI Cozmepxanne AC, r/100 r
AMIHOKHUCIIOT, %% Oeaxa
Mr/100
Bamun 1010 5,0
Hzoneiinun 1090 4,0
Jlefnum 1650 7,0
Jlm3un 1550 5,5
MeTtrorun+ ucTens 455 3,5
Tpeonnn 840 4,0
Tpunrodan 260 1,0
QeHMIATaRIH+FTHPO3HE 1700 6.0




3ananue 22.
JlIraMMBI MHKPOOPTaHH3MOB, HCIOAB3YEMbIC B OHMOTEXHOJOIMH, IOJIEBIBIIOT HEXEHATe/IbHYIO

MEKpO(IOPY ¥ CYMECTBCHHO BIHAIOT Ha CPOK TOJHOCTH ¥ KaygecTBO (epMEHTHPOBAHHBIX HPOAYKTOB.
Ony BRACTUTEOT aHTHOAKTEPHANIBLHBIC BELICCTRA, KOTOPHIE HOMARIIOT POCT M Da3BHTHME IIATOTCHOB.
Bakrepuonunel — 970 OSNKOBbIE MM NOIMANCHTHIHBIE KOMIIOHEHTHI, OTBCYAIOMIKE 32 OaKTepHIH/IHYIO
AKTHBHOCTH, HOJABIBIONME pa3MHOXeHMe Oaxrtepuil OJHOrO M TOro K€ BHIA ¥ POJCTBCHHEBIX BHIOB.
Hexoropeie w3 HHMX OKasplBalOT HHruOHpyIomiee JEHCTBHE Ha NATOTCHHBIE MHKPOODPTAHU3MBL,
BBI3BIRAIONINE TOPYY.

Ha pucynke npencrasiieH pe3ynbTaT aHaIH3a MUKpoopragusma  Strepfococcus  pneumoniae
ATCC 700665 Ha Hannuue GaKTCPHOHMHHOB.

1. Ompenenute, Kakol H3 NOPE/CTABICHHBX HA PHUCYHKE 3JEMEHTOB SBIACTCS OaKTCPHOHHHOM.

JlaliTe ero HazBamue.

2. Jlaiite onpeneneHue NOHATHIO OTKPHITas paMKa CYUTRIBAHHA.

3. Ilepea Bammu pacummdpoRaHHas AMHHOKHCIOTHAS HOCICAOBATENLHOCTh IeHa, KOAMPYIOMIAs
HUCKOMBIH GakTeprOIIH. Kakoii OykBe JIATHHCKOTO andasuTa
COOTBETCTBYET aMHHOKHUCIIOTA TPHIITOdaH.
MKTKSLVLALSAVTLFSAGGIVAQAEGTWQHGYGVSSAYSNYHHGSKTHSATVVNNNTGR

QGKDTQRAGVWAKATVGRNLTEKASFYYNFW

3ananue 23.
OnsuM U3 aKTyaIbHBIX HANpaBICHUH MPaKTHYECKHX HCCIENOBaHHN B OHOTEXHOJIOTHH ABJIETCS

HOJyYeHHEe OEIKOBBIX I'HPOIH3ATOB PACTHTENLHOIO IPOUCXOXKICHHS, CONEPXKAIIXX B CBOEM COCTaBe
OHOTOrHYecKH aKTHRHBIC NENTHABL. MeToas! in silico NO3BOISIOT HPOBONUTE TEOPETHYECKHE IIPOICCCE
IpoTeonH3a GENKOB ¢ H3BCCTHBIMY AMHUHOKHCIOTHEIMA TIOCTHECAOBATEHHOCTAMH, 4 IPOXYKThl PEAKIUH B
JaTbHEANIEM M3y4aloT Ha MpejMeT OHONOTHUSCKAX aKTHMBHOCTeH B OuomHopMaTmieckmx Oazax
nanHerX. MssectHo, yro depment «KimocTpunmawHy» IIPOBOJMT PACHICIUIEHHE TEITHIHON CBA3H B TOM
MmecTe, Korma B mosmumH Pl maxomguTes  ammuoxkumcnotra ApruBmH.  [lorenmuansHBIMH
aHTHTPOMOOTHYECKHMH  CBOMCTBAMH  OONaJalOT HEOTHIABL, B  MOCJIESAOBATEIBHOCTH  KOTOPBIX
IIPHCYTCTBYIOT JBa aMHMHOKHCIOTHBIX octarka GP. .

Ha pucynke npencraBieHa TOMHAS aMHHOKHCIOTHAS I[IOCHE/OBATSABHOCTE UIE OJHOM M3

#130¢0opM 3aIacHBIX 0eNKoB ceMAH parca — Napin-1A.

1) 3anuuiuTe BCe aMHHOKHCIOTHBIE ITOCHEHOBATEBHOCTH, OOpasyrommecs B pe3yibTaTe JCHCTBHS HA
IpencTaBIeHHbIE Oentox pepmenta «KnocTpunamay.

2) Vxaxnare KoAMdecTBO 00pa3OBABUIMXCA NENTHIAOB, JUIS KOTOPBIX XapakKTepHEI HOTCHIUAIHHEIE
AHTHTPOMOOTHHECKHUE CBOHCTBA.

3) Jaifte onpejeneHue TOHIATHIO H30dopMa bertka.



Jananue 24.
OueHb 4YacTO IPH HCHONTH30BAaHHH (H3MUECKUX HIH (HINKO-XUMHICCKHX METOZOB aHAIH3a

HCHONB3YIOT rpadyK, NOKa3EIBAIOMMM HHCTPYMEHTANBHBI! (EpHOOPHBI) OTKIMK, TaK HA3HLIBaeMBIA
aHalTUYEeCKUH CHTHAll, KOTOPOMY CBOHCTBEHHO H3MCHATECS B ONPEACHCHHOH 3aKOHOMEPHOCTH OT
KOHIIGHTPALMKA HCCHEyeMoro Bemiectsa. [lonyume BesMYMHY AHAIATHYECKOTO CHTHANA [0 TaKkoMy
rpaduKy, MOXKHO ONIPEASIIHTE KOHIEHTPALHMIO HCCIELYeMOTO BeIeCcTBa B HCHBITYeMOH mpobe.

Ha pucynke npeicraBieH OJWH U3 BApHANTOB TAKOro rpaduka, NMOKa3BIBAOIHMH HM3MEHEHHE
ONTHYCCKOM INOTHOCTH CEPHH CTaHIAPTHBEIX PAacTBOPOB (PacTBOPOB ¢ H3BCCTHOH KOHHEHTpanueH
BEINECCTRA) 1P YBEIUYCHHH COACPKaHHs aMMOBHHHOTC a30Ta B HEX.

0.5
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Onurmyeckas mIoTHOCTS

e
—

0,05

0 0.5 1 1,5 2 2,5 3 3,5 4 4.5
KoHuenTtpamus azorta, MI/MI

1) Kax HaswpiBaercst rpauk, wm3o0paxeHHbI Ha prHcyHKe? KakuMm ypaBHeHHeM OIHCHIBAETCS ITOT
rpadux? JlaiiTe Ha3BaEKE KAXKIOMY COCTARISIONEMY JAHHOTO YPABHEHW.

2) Onpezenure xodbdumueHT mepecuera K, €C/ld W3BECTHO, YTO BEIWYHHA KO03(h¢uImenTa paBHA
TaHICHCy yIiia HakjIOHa IOCTPOeHHOH npsamoi k ocu OX.

3) Onruyeckas NIOTHOCTH H3MEPEHHOTO OINBITHOTO pacTBopa cocTaBuwia 0,34. Onpepenmrte 1o
KamGpoBoYHOMY rpadHKy KOHIEHTPAIHIO a30Ta B JaHHOM pobe. OTBET OKPYTIHTE A0 HEAOr0 Yncia.
4) HNaitre onpepeneHue NOHSTAIM HEOPTaHUYECKHH ¥ OPraHMIECKUH a3oT.

3 ook sagaumii (10 6a1106 30 KAKHCOOE 8EPHO EHINOIHECHHOEC 3AAHNE)

3anauue 25.
Iupopapennas xoMnanns X miIagdpyeT ONTHMHU3HPOBATH HPOLECC NIPOMIBOACTBA IIMBA 3@ CYET

HCIIONE30BaHMSA  COBPEMEHHBIX OHOTEXHONOTHYECKHX IONXOXOB. KIFOUEBEIM OTajloM ABIAETCH
ocaxap¥pahnue KpaxMana, s KoToporo HeoOxomuMmo nonoOpats Hampbonee 3¢dexTHRHBIH
aMuIonuTHIecKui pepmeHTHEI npenapar. OTBETHTE Ha BOIPOCHL:
- ¢ KaKoif Hembi0 B NPOLECcCe MHBOBAPEHHS HCTIONIB3YIOT aMIIONIUTHYECKHE (PepMEHTHEIC

npenapartsi?

-KaKkue aMMJIONHTHYeCKue GepMEHTH BBl MOJKETE Ha3BaTh? Ha Kakoil cyOcTpar oHH ACHCTBYIOT U
KaK#e IIPOAYKTHI HONYYar0TCsI?

- IPUBEIUTE IPUMEPBI HCTOYHUKOB aMHJIONHTHYECKAX PepMEHTOB;

- B KakKHX OTpaciiiX IPOMBINICHHOCTH MOTYT HMCIIOIL30BaTHCS AMHIOIUTHYECCKHE (DEPMEHTHEIS
HperapaThl, KpOMe ITHBOBapeHU?

- YKQKHTE TEXHOJIOTHH NONyYCHES OYHIICHABIX QopM QepMerTHBIX HpenapaTos aMuiaskl.,



3ananmue 26.
BuotexHomornyeckas KOMIIAHHA pa3palaThlBaeT HOBHIA IIPOIECC POU3BOACTBA IIEHHOTO

depMeHTa ¢ MCIOIB30BAHHEM MHKPOOPraHu3MOB B Kauecrse npoayueHrtoB. [locne 3aBepmenus
bepmerTanny  HeoOxomuMo  3bdekTHBHO OTHEIUT, OHoMaccy (KJIETKHM MHMKpPOOPTaHH3MOB) OT
KyTBTYPaIBHOM JKUAKOCTH, conepsKameil nenesoit depment. HeobGxoaumo paspaborars ONTHMATIBHYIO
CHCTEMY pa3jieNieHHs, YUHUTHIBAA XapaKTepHCTHKH OHOMACChHl, CBOMcTBa (DEepMEHTA H 3KOHOMHYECKYIO

11e1ec000pasHoCTh.

1. CocTaBHTh THIIOBYRO OJOK-CXeMY OHOTEXHOIOrMYECKOrO IPOM3BOJCTBA (EPMEHTa, YACIHB
ocoboe BHUMAaHHE 3Tally pas/ieNieHus 6MOMacehl 1 KyIbTYPaIbHOH HHUIKOCTH.

2. PackphITh BapHaHTHI IPOIECCOB, OCYHIECTBILTIONIUX CTAIUI0 pasfdeneHus OHOMacCH H
KyABTYPalbHOH KUIAKOCTH, NOAPOOHO OMUCAR IPUHIUIIEI BX PabOThL, NPEHMYIIECTBA H HEJIOCTATKA.

3. M310%uTh KOHCTPYKTHBHBIE OCOOCHHOCTH 00OpYNOBAaHMS, MCIONB3YEMOTO IS pPEealH3anuu
3THX [IPOIECcCOB, YKa3aB Ha KIIOUEBBIe IapaMeTpsl H (akropsl, Buusomue Ha 3(OHEKTHBHOCTDH
pasaeneHus.

4. IMpeanoxuTs ONTEMAIBHBEI BAapHaHT CHCTEMBl Pa3JElCHHS /I KOHKPETHOIO IPOU3BOIACTBA
(hepmerTa, 000CHOBAB BHIOOD (IpeaAnonoXuM, 9To depMeHT TepMonalbuiieH, a GuoMacca MPeICTaBIcHa
xieTkaMu Oaxtepuil B. subtilis).
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