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1. Bonpocet npozpammsl 6CHYRUMENbHO20 3K3AMEHA 6 MAZUCMpamypy nO HanpaeneHuio
19.04.01-«brotexnonorus», [Iporpamma noarorosku «Yupasnerue UT-mpomykTom».
1. CoBpeMeHHOE COCTOSHEE U IIEPCIIEKTHBEI Pa3BUTHS OMOTEXHOIOTHH.
2. OcHOBHEIE 00JIACTH IPUMEHEHHS COBPEMEHHON OHOTEXHOJIOTMH U OCHOBHBIC €€ acTIeKThI (0HoIorHIecKue,
XMMHYECKHE, TEXHOJIOTHYECKHUE).
3. AKapuOTHI, IPOKAPHOTHI W 3YKApHOTHl KaK OOBEKTBI OMOTEXHONOTHH. BHIsl B3aMMOCBs3€H MeEXIy
6uoobrexTamu (cuMOHO3 U aHTHOHO3), IPUMEPHL.
4. O61mwe, CrenuaIbHbIC U CIEIAPHICCKAC METO/IBL, HCIIONIB3yeMbIe B OHOTEXHOIOTHH.
5. XapaxTeprcTuKa BUIOB OMOTEXHOIOTHIECKOM IPOAYKIIUH, €€ OCHOBHBIE IIOTPEOUTEIH.
6. HopmatuBHO-ipaBoBas 6a3a B 06;1acTH OHOTEXHOIOTHH.
7. OcobeHHOCTH ynpaBieHHS OHOTEXHOJIOTHMYECKAMH IIPOIECCAMH, YPOBHHM YIIPaBICHHS. 3aBUCHMOCTH
KOHTPOJII M YHOpaBJIeHHS OHOTEXHOJOTMYECKHM IIPOIECCaMH OT OCOOEHHOCTEH NPOM3BOJICTBEHHBIX
IIPOLIECCOB.
8. CrippeBas 6a3a OHOTEXHOIOTHY.
9. IlmrarenbHble CyOcTpaTel, NIpHMEHseMble B OHOTEXHONOTHH: caxXapa, CIHPTHI, YTJIEBOJOPOJE,
a30TCOACPIKAINUE COSAMHEHUS, CyOCTpaThl HEOIPEIENCHHOTO COCTaBa.
10. TTo604yHEIe TPOAYKTHI MPOHU3BOACTB KaK ChIpheBasi 6a3a OMOTEXHOIOTHH.
11. AnmapaTtypHOoe OCHAIIEHHEe OHOTEXHOJOTHIECKUX IPOU3BOACTB. THIIEI OHOpEeakTOpOB.
12. B3aumopeiCcTBHE KIIETOK U CPE/IbI, BIMSHUC BHEITHUX (PU3AYECKUX U PU3HKO-XHMAIECKUX (HaKTOpOB Ha
POCT ¥ OHOCHHTE3 MUKPOOPTaHH3MOB.
13. ®a3p1 pocTa KJIETOK MHKPOOPraHM3MOB: jar-tasa, nor-dasa, ¢asza 3ameyieHHs pocTa, CTallHOHApHAS
daza.
14. CnocoObl KyIbTHBHPOBAHHS MHKPOOPTaHW3MOB (IEPHOJMYECKOE, HENPEPHIBHOE, MMMOOMIM3aNUs
KJIETOK H (hepMEHTOB).
15. Anaspo6HEIe mporiecchl OKucIeHus. bpoxxenue.
16. Aspobuoe npixanme. PazHooOpaszue cyOCTpaToOB, OKHCISEMBIX MHKPOOpPTraHW3MaMH (IIPHPOIHEIE
OuonommMepsl, YIJIeBOAOPOAbI, KceHoOHoTHKH U 1p.). [lonmHOoe aspobrHOE okuciaeHue cybcTpara, HEIMOIHOE
OKHCIICHUE U TpaHC(HOpMaIus OpraHMdecKux cyOCcTpaToB.
17. ®epmenTsl, B ux GmoxuMugeckas poib. Kitaccuduxanus 1 HOMEHKIATYpa.
18. Macco- u Temioo6MeH B 6HOTEXHOIOrHYeCKHX Iponeccax. CKopocTh mepeHoca kuciaopoaa. dakTopsr,
BIMSIOIIUE HA CKOPOCTH MOTPeOIeHUS KUCIOpoaa OH00OBEKTOM.
19. Kunernueckue OCHOBBI (PepMEHTAaTHBHBIX IporneccoB. CrTanmmoHapHas KHHETHKA (PepMEHTATHBHBIX
peaxiuii, ypaBHeHUEe Muxasmica-MeHTeH.
20. BiusHuEe HHrEOUTOPOB U aKTHBATOPOB HA CKOPOCTH (hepMEHTATUBHEIX peakuuit. Temneparypras u pH-
3aBHCHMOCTH aKTHBHOCTH ()epMEHTOB, HHAKTUBAIHS ()EPMEHTOB.
21. Ilenoobpa3oBanue u neHoramenue. [[puanHE! neHO0Opa3oBaHus B OuopeakTopax.
22. KuneTndeckoe ONMCaHWE CMEMIaHHBIX KyasTyp. KuHernka rubemn mukpoopranusmoB. Kuneruueckoe
onucaHue OMOCHHTE3a IPOIYKTOB MHKPOOPraHU3MaMH.
23. OcHOBHBIE OHO0OBEKTHI OHOTEXHOJIOTHHA: IPOMBIIUICHHBIE MEUKPOOPTaHU3MEI, KIIETKU U TKaHU PaCTEHHIHA,
’KHBOTHBIX U YeJIOBEKa, OHOKaTaIM3aTOPEI.
24. Ceipbe a1 6HOCHHTE3a U OICHKA er0 OHOJIOrHIeCKO [IEHHOCTH.
25. HenpepsIBHBIE IPOIIECCHI KYIbTUBUPOBAHUS. 1eOpHs XeMocTaTa. ABTOCEIEKIUSI B XEMOCTaTe.
26. ITomyHenpepheIBHEIE U IIEPHOJHYECKHE IPOLECCH] KyTbTHBHPOBAHUSL.
27. Kunetndeckoe ONHMCaHHE NEPHOAMYECKOTO KyJIbTHBHPOBAHHS. Y IeibHBIE CKOPOCTH pOCTa OHOMACCHI,
O6uocHHTE32a MPOAYKTa U MOTpeOIIeHus CyOCTpaToB.
28. TUnoBEIe TEXHOJIOTHYECKUE IPHEMBI CTATUH BBIACICHHS X OYUCTKY IIPOAYKTOB OHOCHHTE3A.
29. CoBpeMeHHBIE NOAXO/IBI K CO3/IaHHIO PECYPCo- B SHeprocdeperaromux 6HOTeXHOIOTHMA.
30. AaTponoreHHBIe (HaKTOPHI XAMUIECKOTO ¥ OHOIOTHYECKOTO 3arpsA3HEeHHS
OKpyxatoimel cpensl. Opranugeckue KCeHOOHOTHKH, COSTMHEHHS a30Ta, cepbl, pocdopa, TaKeTbIe MeTaILIBI
U PaJIMOHYKIH/IBL. 5
31. buonorugeckue METOBI VIS PEIICHHUS 3a/1a4d OXPaHbl OKpyxKaromel cpeibl. OCHOBHBIE OMOXHMUYECKHE
OyTH MHKpPOOMONOrHMYecKod TpaHchOpMamuu  3arps3HSIOIMUX  BEIEeCTB. MUKPOOpPraHM3MBI  —
OrOIECTPYKTOPEL.
32. buonoruueckast OYMCTKA CTOYHBIX BOJ. I[puHIMNHMATEHEIE CXEMBI OYUCTHBIX COOPYKEHHUH.
33. OcHOBHBIE IPHHIUITE! PAOOTHL, METOBI  COOPYXEHHS a9p0o0HOH 1 aHadpOOHOH OHOIOrHYECKOM O9MCTKH
CTOYHBIX BOJ U NepepabOTKH IPOMBIIIEHHBIX OTXO/IOB.
34. buonorudeckue METOIBI OYMCTKH BO3ayXa. bronmorudeckas mesomoparus razoB. OCHOBHBIE METOIBI H



IPUHIUATHATEHEIE KOHCTPYKIUH YCTaHOBOK.

35. Buopemenuanus ¥ OHONIOTHYECKAS OYUCTKA IPUPOAHBIX cpel. OCHOBHBIE ITOIXOMIBL.

36. Bumonormdeckas nepepaboTka TBEPABIX OTXOAOB. BHOJECTpYKIHMS NPUPOIHBIX W CHHTETHYECKHUX
MOJTAMEPHBIX MaTEPUAIIOB.

37. MOHHTOPHHT OKpYKarome# cpeasl. MeToasl OHOTeCTHPOBaHKS U OMOMHIUKAITMYA B MOHHTOPHHTE.

38. IToaroToBka CTEPHIBHOTO BO3IAyXa M OYHCTKa OTpaboTaHHOro Bo3myxa. OuibTpel rpyboi M TOHKOH
ourcTkd. OCHOBHEIE TEXHOJIOTHIECKHE 3TAIBI ITOTOTOBKH CTEPHIBHOTO BO3yXa.

39. [ToTpebienue KuCIOpOJa MUKpOOpranuzMamu. Macconepeada KACIOpoia OT BO3yXa K KJIETKaM.

40. OcHOBHOE (hepMEHTAIIHOHHOE 000PYIOBaHKE, €T0 BU/IEI B MPeABAPUTEIBHELM T0A00D.

41. MaccooOMeHHbIe XapaKTepUCTHKH (epMEHTAIMOHHOT0 000pyI0BaHHUSI.

42. bruopeakTOpBI IEPHOIUIECKUE U HETIPEPHIBHO JEHCTBYIOIMUE, IIOTHOTO CMEMIEHUS, [IOJTHOTO BEITCCHEHHS
M TIPOMEXYTOIHOTO THIIA.

43. Kiaccupuxamus OmopeakTopoB 10 crmocofy BBOAa OHEPrUW: ammaparsl € MEeXaHWYECKUM
nepeMeIuBaHueM, 6apOoTaXHBIH, SPTH(THEIHA.

44, JlabopaTopHBle, NHJIOTHBIC W TPOMBIIUICHHBIE OwmopeakTopsl. IIpoGirema MacmTabupoBaHUS B
IPOMBIIUICHHBIX OHOpeaKkTopax.

45. Tunmonoruu OHOTEXHOJIOTHI, NpuMeHseMbIe B Poccuu.

46. CoBpemennsie [T-nipoxyKTsl B OHOTEXHOIOTHH.

2.Yuebno-memoouueckoe u uHpopmayuonHoe obecnedeHue RNPOZPAMMbL ECHIYRUMENbHO20
IK3amena 6 mazucmpamypy no Hanpaenenuro 19.04.01-«buorexnomorus», IlporpaMMa moaroToBKH
«TexHomorus, 000pyZOBaHME M aBTOMATHU3aLUsI OMOTEXHOJIOTHIECKUX IIPOU3BOICTBY.
a) OCHOBHas JIUTEpaTypa:

1. Buorexnonorus. B 2 4. Yacts 1: yueOHuk u npaktuxyMm / mox obm. pen. H. B. 3arockunoii, JI. B.
Haszapenko. M.: U3natenscTBo FOpaiiT, 2018. — 162 c.
2. Jlykanur A.B. UmxeHepHass OHOTEXHOJIOTHSA: OCHOBBI TEXHOJIOTHHA MUKPOOHOIOIHYECKHX IIPOU3BOICTB:
y4eb. mocobue — M.: HAL] UH®PA-M, 2016. -312 c.
3. Jlyxanun A. B. UrxenepHas OHOTEXHOIOTHS: IPOIECCHI K ANTapaThl MUKPOOHOIOIMYECKHUX IIPOA3BO/ICTB:
yuebHOe mocobue. — 1. — Mocksa: OO0 "Hayuno-u3parensckuit neatp MHO®PA-M", 2016. — 451 c.
4. bo6osuu B.b. Ynpasnenue orxomamu: Yuebuoe mocobue / B.B. Bobosud. — 2-¢ u3m., ucnp. u gom. — M.:
®opym: HUL] UHOPA-M, 2015. - 104 c.
5. Herpycos A.W. Beenenue B 6uoTexHonoruo. Yuebuuk — M.: V3garensckuii eHTp «Akanemus», 2014, —
288 c.
6. JIykpsaunkoB H.H. DxoHOMEKa U OpraHu3amis MPHPONONOIB30BAHMS. YICOHUK IS CTYACHTOB BY30B
[OnexTponnsni pecype] / H. H. Jlykpsauukos, Y. M. IloTpaBHsri. — 4-e u31., nepepab. u gomn. — M.: KOHUTHU-
JJAHA, 2012. — 687 c.
7. OcHoBEI OuoTexHonoruu. Hayuanrsie ocHOBEI OuoTexHonoruu: yuebnoe mocobue / B.I1. Cmonses, E.A.
ITnomxo. — CII6.: CII6TJITY, 2012. — 112 c.
8. lllymaes M.B. OcroBBl Mukpobuonoruu u s3xobuorexsonoruu / M.B. Illynaes, E.O. Muxaitnosa, C.B.
Crenanosa, W.I'. [1latixueB. — Kazans: Ka3zan. Texson. yu-1, 2011. — 318 c.
9. Octposckuii .M., 3uatauroB H.H., Jlantesa T.B. OnTuMu3anus TEXHAYECKHX CHCTEM: Y4eOHOe mocobue
/ T.M. Octpogckwit, H.H. 3usarausos, T.B. Jlantesa. — M.: KHOPVYC, 2010. — 526 c.
10. INpuxnagnas sxobuorexHonorus: yued. mocobue: B 2-x TT. / A.E.Kysumenos [u ap.] — M.: BUHOM.
Jlabopatopus 3Hanu#, 2010. — 1114 c. -
11. buotexuonorus / 1.B. Tuxonos, E.A. Py6an, T.H. I'pssaesa u ap. ITox pen. E.C. Boporuna. — CII6.:
I'MOPJI, 2008. — 704 c.
12. Arperanus MHKpOOpraHu3MoB: Guokynsl, Ouomnenkd, MukpobHbie rpanyisl /A.C. Cuporkun, I'.W.
[Maruryposa, K.I'. UnmonuTos. — Kazans: Y3n-Bo Axagemun Hayk PT «Hayxa», 2007. — 160 c.
13. Bumapo A.IO. ®DepMeHTanMOHHBIE alIapaThl JUIS IIPOLECCOB MHKPOOHOIOIHYECKOT0 CHHTE3a
[Vuebruxu]: / A.YO. Bunapos [u ap.]. — M.: JleJIu nupusT, 2005. — 277 c.
14. ®epmeHTaIMOHHBIE anmapaThl IS IPoIeccoB MuKpobronorugeckoro cuaresa / A. FO. Bunapos, JI. C.
I'opnees, A. A. Kyxapenko, B. 1. ITardunos; nox pen. B.A. Beikosa. — M.: JleJIu ITpunT, 2005. —278 c.
15. buprokos B.B. OcuoBsl npomMsmuieHHO# 6rnoTexnonorun. — M.: KomocC: Xumus, 2004. — 296 c.
16. Kantepe B.M. Teoperudeckue OCHOBBI TEXHOJOTHH MHKPOOHMOIOTMYECKHX IIPOM3BOACTB. — M.:
Arponpomuszar, 1990. - 271 c.



17. Buectyp V.D. BruoTexHOIOrus — GHOJIOTHYECKHE areHTE], TEXHOJIOTHs, anmnaparypa / ¥.O. Buectyp, UL A.
IITmute, A.B. Xunesuu. — Pura: 1987. 264 ¢



