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1. e, 3a124M ¥ IVIAHUPYeMBbIe pe3y/IbTaThl 00yUeHHUs 110 JUCHHILINHE

K 0cHOBHBIM 1eJIIM OCBOCHUS AUCUUIUIMHBI «[IpoMbIlIeHHAast GMOTEXHOIOTH CIIEAyeT
OTHECTHU:

- IlosydyeHne TEOPETUYECKUX M INPAKTUYECKHMX HABBIKOB CTYIJCHTAMM IIO HAIPAaBICHUIO
noarotoBku 19.03.01 «buotexHosmorus» B 00JacTU CO3/aHUS NPOMBIIUIEHHBIX IPOJYKTOB Ha
OCHOBE OMOTEXHOJOTHYECKUX MPOIIECCOB

- @opMHpOBaHHE KOMIETEHLUUH B peleHuu MpodecCHOHANBHBIX 3a7ad  Oyayliero
BBIITYCKHHUKA C YYETOM COBPEMEHHOI'O YPOBHS Pa3BUTHS OMOTEXHOJIOTHUECKONW POMBIIIIICHHOCTH

K ocHOBHBIM 3a1a4aM 0cBOCHMs TUCHMITINHBI «IIpoMbllieHHas GMOTEXHOIOTUS) CIEeyeT
OTHECTH:

- O3HaKOMJICHHE C COBPEMCHHBIM COCTOSHMEM M IEPCIEKTUBAMU Pa3BUTHS OCHOBHBIX
HaIMpaBJICHUH TMPOMBIIUICHHON OMOTEXHOJIOTHH

- [TomyyeHue MpakTUYECKUX U TEOPETUYECKUX 3HAHUH MCIOIb30BAHUS OMOTEXHOJOIMUECKUX
IPOLECCOB B IMOJYYEHMHM NEPBUYHBIX METAOOJMTOB, MHUKPOOHBIX M Jpyrux Ouomacc,
CENIbCKOXO35MCTBEHHON, TUIIEBOM U MEAUIIMHCKON IPOMBIIUIEHHOCTH

- TIOJIyY€HHE HAaBBIKOB B CIIOCO0AX TIOJYYEHHUS NPOAYIEHTOB, IMPOBEACHUS MPOIECCOB
IIPOBEJICHUU IPOLECCOB O CYUIECTBYIOIIUX TEXHOJIOTHMSX IIOJY4YEHHs 3TAaHOJIA, OPraHU4eCKHX
KHCJIOT, OeNIKOB, BUTAaMUHOB, BAB 1 rasos.

[TonydeHHbIE HAa €€ OCHOBE 3HaHHs OOECIEUMBAIOT B JANbHEHIIEM O0ojiee TIIyOOKYIO
MMOJTOTOBKY CTYyJIEHTA IO JIFOOOH M3 BBIOPAHHBIX MM JHCIUILINH CHCIHATU3ANNN CIICIUATBHOCTH
"Buorexuoiorus'.

2. Mecto tucuumiinHbl B cTpykrype OOII 6akanaBpuara

Hucnunnuna «IIpombliieHHass OMOTEXHOJIOTHS» OTHOCUTCS K YHUCTY NMPodhecCHOHATBHBIX
y4eOHBIX JUCHHUIUINH 0a30Boi yacTu bioka 1 «/lucuurummasl (MOIyNH)» MpOrpaMMbl OakagaBpuarta.
Hucuunnuna «[IpomblliuieHHas OWOTEXHONOTHS» SBISETCA IEHTPAIbHOW JUCHUIUIMHON B
00yuYeHUU CTYICHTOB, CTPYKTYPHUPYIOIIeH MpodeccnoHanbHble 3HaHUs CTYICHTOB. B xo011e ocBoeHMs
JTUCIUIUIMHBI, CTYAGHTHI y4yaTcsl TOHHMATh MEXIUCIUIUIMHAPHBIE CBSA3M, HCIOJIb30BaTh
MOJIy4YeHHBbIE B APYTUX JUCHMILTUHAX 3HaHHS B cBOoell mpodeccnoHanpHOM obmactu. JucuuninHa
JIOTUYECKH M COJIEPKATEIIbHO-METOAMYECKH CBsI3aHa C M3yYaeMbIMU paHee WU TapauieIbHO
mucturuHamMu: «OO0mmas 6uonorust U MUKpooOuonorus», «buoxumusy, «Xumus OHOIOTHYECKU
AKTUBHBIX BEIIECTB», «OCHOBBI OMOTEXHOJIOTHI», «OCHOBBI TEXHOJOTHUECKHX IMPOIIECCOBY,
«Knerounble TexHoJoruM», «OCHOBBI pPa3pabOTKH KOHCTPYKTOPCKOM M TEXHOJIOTHMYECKOM
JOKYMEHTAIIMN», a TAaK)Ke CO3/1aeT 3aJieyl IS MOCIeAYIOMUX AUCIUIUIMH, YTAyOsSIomnuX 3HAHUS B
npodeccuonanbHoit obnactu: «lIporeccsl u anmaparsl OMOTEXHOJIOTMUYECKUX MPOU3BOJICTBY,
«OCHOBBI YyIIpaBJICHUS MPOU3BOJCTBOM B OMOTEXHOJIOTHYECKOW oTpacin», «MoyeKkynspHas u
KJIeTouHast  OmorexHosjorusi»y, «MMmyHobuorexnomorus», «lIpukimamgHas  SH3UMOJIOTHSY,
«IIpoexkTrpoBaHNE TEXHOIOTHICCKUX JTUHUIY, « TeXHOIOTHS MOIYyISHHS OMOTEXHOJIOTHIECKUX
MPOAYKTOBY»,  «MeToabl cepTu(UKauu U KOHTPOJIS B OMOTEXHOJIOTHYECKOM TIPOIIECCe»,
«ArpobuorexHoyorusi»y, «MenuiuHcKkas ~— OWoTexHoJorus»,  «llumeBas  OMOTEXHOJIOTHSY,
«DKOOHOTEXHOJIOTHS, «DOTOOHOTEXHOIOTHSY.



OO0masi TPyIOEMKOCTh JAUCIUILINHBI

3. CTpykTypa u coaepkaHue THCHHUILINHBI

cocTaBisieT 3

3a4CTHBIX CAMHUII, T.C.

aKaJIeMUUECKUX YacoB, U3 KOTOPBIX 18 4acoB — camocTosITeNIbHAsE paboTa CTYICHTOB.
JucuumuimHa u3yvaercs Ha 3 Kypce B 5 cemectpe.

Aynuropubie 3ansatus 90 yacoB. Jlekuuu — 36 yacoB, abopaTopHbie pabOTHl — 18 wacos,

ceMuHapckue 3aHsATusa — 36 yacoB. @opma KOHTPOJIS — IK3aMEH.

B pesynbrare ocBOeHUS JUCHUIUIMHBI (MOIYISI) Y 00ydarouuxcsi GoOpMHUPYIOTCS CIETYIOIIHE
KOMIIETEHIIMM W JIOJDKHBI OBITh JIOCTUTHYTHI CJCIYIONIME pPE3yJabTaThl OOy4YeHHS KakK JTall

(bopMHPOBAHUS COOTBETCTBYIOIIUX KOMIIETEHIIHIA:

B pesynbrare ocBoeHus
00pa3oBaTeNbHOMIPOr paMMBI

I[TepeueHsb MIIAHUPYEMBIX PE3YJIBTATOBOOYIEHHUS 1O

Kon xommereHmyn .
00yJaroIuiics JOMKeH TUCITATUIIHE
00aaaTh
OIK-7 CriocobeH NpoBOAUTH
9KCIIEPUMEHTAJIbHbIE HOIIK-7.1. 3naet 6a30BbIe MaTEeMaTHYCCKUE,
HCCIICIOBAHUSHUCITEITAHS ITO ¢bm3udeckre, PU3NKO-XUMIYECKUE, XUMITIECKIE,
3aJJaHHOHM METOJIHKE, OHOJIOTHYECKIE, MUKPOOHOJIOT HIECKHE METOIBI,
HaOJIIOICHUS U U3MEPEHUS, MIPUMEHSEMBIE B OMOTEXHOJIOTHA
00pabaTeIBaTh U
HWHTEPIIPETUPOBATH HOIIK-7.2. Bnageer OCHOBHBIMH METOIaMH
SKCIICPUMECHTAJIbHBIC TaHHBIC, SKCIICPUMCHTAIBLHBIX HCCJIeIOBaHUH 1 UCITEITAHUI
MIPUMEHSS] MaTeMaTH4YEeCKUeE, B OMOTEXHOJIOTUH
¢usnueckue, GU3UKO-
XUMHUYCCKUEC, XUMUYCCKUEC, HMOIIK-7.3. 'oToB 110 3aJaHHON METOIUKE
Guonoruyeckue, TIPOBOIUTH SKCIICPHUMCHTAILHBIC MCCIICTIOBAaHMS 1
MI/IKp06I/I0JIOFI/I‘IeCKI/I€M€TOIlBI WCIBITAHUS, HAOIIOIEHHUS U H3MCPCHHUS,
00pabaTbIBaTh U HHTEPIPETUPOBATD
SKCIIEPUMEHTAIIbHBIE JaHHbBIE
TIKS. CriocobeH npoBOAUTH UIIK-1.1. 3naet TexHomnoruto nonyyeHus bAB;

HOI[FOTOBI/ITCJ'IBHI)Iepa6OTBI JJIA
OCYIIECTRIICHHS
OHOTEXHOJIOTHYECKOTO
nporiecca nosyueHus bAB

HpaBuiIa paboTHI ¢ KYJIbTYpaMH MUKPOOPTaHU3MOB,
KJICTKaMU paCTeHI/Iﬁ " XKUBOTHBIX; MCTO/AbI
HPUTOTOBJICHUS IUTATENIFHBIX Cpell; TpeOoBaHUS
NPOU3BOJICTBEHHOH CAaHUTAPHH, ACETITHKH,
MO>KapHOM 0€30ITaCHOCTH M OXPaHBI TPY.Ia; METOIbI
NOAJEPHKAHUSA YUCTOM KyJIbTYpPBI IITAMMA
MHKPOOPraHH3Ma-TIPOyLICHTa; IPAaBHIIa PadOTHI C
ABTOKJIABOM; TPEOOBAHMUS K CTEPUIIH3ALIMI
MUTATENIBHBIX CPell; PaBHJIa SKCIUTyaTaluH
OMOTEXHOJIOTHIECKOTO 000PYIOBAHHS

HIIK-1.2 YMmeeT npou3BoauTh pabOTHI TIO
CTEepUIIN3AIMHY J1Ja0OPaTOPHOH MOCYAbI U
HWHCTPYMEHTOB; OTOMpaTh 00pas3ibl
MUKpPOOPraHU3MOB,KJIETOK PACTEHUI 1 ’KUBOTHBIX
13 OPUPOAHOI Cpe/ibl; IPOU3BOIUTH OCEB
OMOJIOTHYECKOT0 MaTepHana ¢ LeJbio OJIyYeHHs
HAKOMUTEJIBHON KyJIbTYPBI JUIsl IPOBEACHUS
OMOTEXHOIOTHIECKOTO MPOIIecca; IPOU3BOIUTH
MIpeaBapUTENHHYI0 00pabOTKY CHIPHS,
HCTIONE3YEMOTO JUIS TIPUTOTOBJICHHS TNTATEIbHBIX
Cpe; IPOU3BOIUTH ITEPECEB HHOKYJIISHTA C LIENTBI0
BBIJICJICHUS YUCTOHM KYyJIBTYpHI IITaMMa
MUKPOOPraHU3Ma-NpogyLEeHTa Il IPOBEACHHUS
OMOTEXHOJIOTMYECKOTO MIPOLIECCa; IIPOBEPSATH
OJTHOPOJHOCTh YHCTOH KyJIbTYpPHI IITAMMA




MUKPOOPTraHU3Ma-NpoayLEHTa 0
MOP(OIIOTHYECKUM U (PU3HOJIOTHIECKUM
NpU3HaKaM; IIPOU3BOJUTE pabOTHI 110
BOCCTaHOBJICHHIO JINO(HITN3UPOBAHHOHATAIOHHOHM
KYJIBTYPBI ¥ TIO/IIEP’KUBATD €€ KU3HECTIOCOOHOCTh

UIIK-1.3 Brnageetr MmeTogaMHu IIOATOTOBKHU
OMOTEXHOJIOTUIECKON ITOCY Bl HOOOPYIOBAHUS IS
MIPOBEICHNU OMOTEXHOJIOTHYECKOTO IPOIIeCca;
Omonornaeckux 0OBEKTOB U MaTEPUAIIOB IS
OHOTEXHOJIOTHIECKOTO MPOIIecca; MPUTOTOBICHUS
MUTATEIBHBIX CPEIT IS KYJIbTUBAPOBAHHUS
MHUKPOOPTaHU3MOB-IIPOAYIICHTOB, KIICTOYHBIX
KYJIBTYp )KUBOTHBIX M PACTCHHUI 3aJaHHOTO
COCTaBa; METOJIAMH BBIJICIICHUS U TIOJICPKAHUS
YHCTBIX KYJIETYP MUKPOOPTAaHU3MOB — IIPOJIYIICHTOB
BAB; 0XuBJICHUS KYJIBTYP MUKPOOPTaHH3MOB,
MIPOBEICHUS TIOCEBOB MUKPOOPTaHH3MOB-
MIPOAYIICHTOB Ha TBEPIbIC U )KUIKUE TUTATSIEHBIC
cpeast

[IK6

Crioco0eH MpoBOAUTH
OMOTEXHOJIOTHYECKHETIPOLIECCHI
C UCTOJIb30BAaHUEM KYIBTYP
MHUKPOOPTaHU3MOB, KIIETOUHBIX
YIbTYp PACTEHUHN U )KUBOTHBIX

UIIK-6.1. 3HaeT METOIBI TOTYUCHHUS PO TYKTOB
OMOTEXHOJIOTUH; CIIOCOOBI KyJIbTHBUPOBAHHS
MHUKpPOOPTIaHM3MOB; ITPaBUJIa SKCILTyaTaAUH
OMOTEXHOJIOrMYECKOro 000PYIOBAHHSI; METOIbI
GUIBTpAIMH, Cerapalyu, ICHTPU(YTHPOBAHKS,
OTCTauBaHusl, (MIOTALMH WM KOAT'YJISILIIH;
XUMHYECKIE U OMOXIMHUICCKIE METOIBI

OYHCTKHU MPOJYKTa; TpeOOBaHUSI OXPaHbI TPYAA;
TEXHOJIOTUYECKUE UHCTPYKIUHU 110 IPOU3BOJACTBY
FAB

UIIK-6.2. YMeeT mponu3BOANUTE paOOTHI 11O
Pa3MHOXKECHUIO U

BBIPAIMBAHHIO TOCEBHOTO MaTepHaia Jis
OMOTEXHOJIOrMYECKOro Tporiecca nonydenus bAB;
MIPOMU3BOJIUTH OTOOP 00PA3LOB KYJIBTYPaIbHOM
JKUJIKOCTH JJ1s1 OHOXUMHUYECKOTO U
MHKPOOHOJIOTHIECKOTO0 KOHTPOJIS; OCYIIECTBIIATH
pazzesieHue KyJIbTypabHOH XKUAKOCTH M OMOMACChI
Pa3IUYHBIMHE METOJJAMU; ITPOM3BOAUTH PAOOTHI MO
Ppa3pyIIEHUIO KJIETOYHOH 000IOUYKY 1 BBIICICHHIO
I[EJIEBOTO MPOAYKTa OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA; MPHUMEHATH SKCTPAKIIMOHHBIE U
HMOHOOOMEHHBIE METOJIBI JJIS1 OYMCTKU

1ICJICBOI0 IPOAYKTA OHOTEXHOJIOTHYECKOTO
IIPONU3BOJICTBA OT

MpUMeceit; 00ecTieaBaTh BHITIOTHEHHE IIPOIIECCOB
TpaHyJIMPOBaHUS, JPAKUPOBAHUS H
TabJIeTHPOBAHMS TOTOBOM NPOTYKIINH

UITK-6.3 Bnageet MeToJaMu KyJIbTHBUPOBAHUS
MHUKpPOOPTaHU3MOB-TIPOAYLIEHTOB, KIIETOUHBIX
KYJbTYp >KUBOTHBIX M PACTEHUH; cenapanuu
KyJIbTYPaJIbHOM KUIKOCTH U OMOMACCHI JJIs
MIPOBEACHUST OMOTEXHOJIIOTUIECKOTO MpoIiecca;
BBIZICJICHUS TIPO/TyKTa OMOCHHTE3a U TIPOBEICHHE




OYHMCTKH M KOHIICHTPUPOBAHUS; MOTYICHHS
roToBOM (OpMBI (PEPMEHTHBIX MPENaparos,
MPOOMOTHKOB, NMPEOHOTHKOB, JIEKAPCTBEHHBIX

CpPEACTB, BaKIMH, OM0oyno0peHui

3.1 Buabl yueOHO# padoThI U TPY10€EMKOCTH

3.1.1. Ouynas popma oOyyeHus

Ne Bt yae6moii pas KomuuecTBo Cemectpbl
n/n y padoTel 4acoB 4
1 | AyauTopHble 3aHATUS 90 90
B ToMm uucne:
1.1 | Jexumu 36 36
1.2 | CemuHapcKue/TIpaKTHIECKHE 3aHSATHS 36 36
1.3 | JlabopatopHble 3aHATHS 54 54
2 | CamocrosiTesibHasi padoTa 18
B ToMm uucne:
2.1 | TloaroroBka AOKITaI0B 18
3 | IlpoMexyTouHasi aTTeCTALMSA
3auer/nud.3auer/7K3aMeH IK3aMeH
Hroro 144




3.2

3.2.1. Ounas ¢popma oOyueHUs

Temaruyeckuii IVIAH U3yYeHUS JUCHUTLTHHBI

Tpynoemkocrs, yac

AyautopHasi padora

2
5 ==
S 2 8 =| B
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1 Pasnen 1. Beenenue B 6 4
NMPOMBIILIEHHY ) OHOTEXHOJIOTHIO
1.1 | Temal. CoBpeMeHHOE COCTOSIHUE U 2 2
MePCIEKTUBBI PA3BUTHS
MIPOMBIIIJICHHONW OMOTEXHOJIOTHH
1.2 | Tema2. [IutaTenbHbIC CPEIBI. 2 2
O6opynoBanue
1.3 | Tema3. IIpoayuenTsl. [IpuHImmb 2
COCTaBJICHUS TUTATEIBHBIX CPEJT
2 Pa3nea 2. IlpomblnieHHas 8 4 6
OMOTEXHOJIOTHA B CEJILCKOM
X03dlCTBe
2.1 | Tema4. BHOTEXHOJIOIUA B CEILCKOM 2
X0351CTBE, KOPMOBOI OEIIOK
2.2 | Tewma5. TexHonorus nony4eHus 2 2
KOPMOBOTO Oenka
2.3 | Tema6. TBepaoda3zHas hepMeHTaIS B 2 2
HapaluBaHuu OMOMacChl TPUOOB
2.4 | Tema7. Buomectuuast 2 4 6
3. Paznen3.IIumeBas 10 8
NMPOMBIILIEHHOCTh
3.1 | Tema 8. Ilonmydenue sTaHona ¢ 2 4
UCTIOJIb30BaHUEM TEXHOJIOTHUH TIEPBOTO
ITOKOJIEHHS
3.2 | Tema9. Ilpou3BoacTBO OMO3ITAHOMA. 2
TexHoOTHS BTOPOTO MU TPETHETO
ITOKOJIEHHS
3.3 | Temal0. OprannyecKue KHCIOTHI. 2 2 4
[TonydyeHne TMMOHHON KUCIIOTBI
MUKpPOOHBIM CUHTE30M
3.4 | Temall.OprannyecKue KHCIOTHL 2
[TonydyeHne MOJIOYHOM KUCIOTHI
MUKpPOOHBIM CUHTE30M
3.5 | Temal2. IlonyueHne yKCyCHOI 2 2
KHCJIOTHI MUKPOOHBIM CHHTE30M
4. | Pasnmen 4. [IpomblnieHHOE 8 4 4
noJiyueHue MeTad0JMTOB
MHKPOOHBIX KJIETOK
4.1 | Temal3. buokaramms. UmMoOum3zanms 2 2
KJIETOK ¥ (pepMeHTOB. MeTOIbI,




MpUMEHEHHE, 0COOEHHOCTH
4.2 | Temal4.IlomyueHre aMUHOKHCIOT 2 2
ounoTrpanchopmanmeit
4.3 | Tema 15. Tlony4eHre BUTAMHHOB 2 4
rpymnibsl B MUKpoOHOIOTHYECKUM
CHHTE30M

44 | Tema 16. [lonyyeHne aHTUOMOTHUKOB
5. Pa3nen 6. [Ipombliniennast 4 2
OHOTEXHOJIOTUsI B IKOJIOTHYECKOM
MOBECTKe

Tewma 17. ITonydyenne 6uorasza 2
Tema 18. TexHoNOrUsI OUUCTKH 2 2
CTOYHBIX BOJT MUKPOOHOJIOTUUECKAM
METOJIOM

N

3.3 Coaep:kanue TUCHHUILINHBI

Conep:xanue pa3iesioB TUCHUTLTHHBI

1. BBenenne. COBpeMEHHOE COCTOSHUE M TEPCIEKTUBBI Pa3BUTHS TMPOMBIIUICHHON
ouotexHoiorud. OOBEKTHI TMPOMBINUICHHOW OWOTEXHOJNOrHU. TpeOOBaHUs, MPEHbIBISIEMbIC K
IMPOMBIINIJICHHBIM  MHUKpPOOpraHu3MaM, CKPHUHUTI TIPOMBINUICHHBIX MITaMMOB. Ilonsarue Q)aKTOp
(aronm3uca MpoayIICHTOB.

2. buorexHonorus B cenbckoM xo3siicTBe. [IpomblliuieHHass OHMOTEXHOJOTHS VIS
cesibcKoro xo3siictBa. Mictopus pa3Butus orpaciu. Muposoii onbIT. [Iponynentsl. Coipbe.

3. [IpuHnMNUanpHas TEXHOJNOTWYECKass CXeMa IMOJIyYeHUsT MHUKPOOHBIX OEIKOBBIX
npenaparoB. [lonydeHne Opoxikell Ha yriaeBOOHOM ChIpbe. [lomydeHue IpoxoKed Ha MeTacCHOW W
cupToBOM Oapje. XapakTepucTHKa rOTOBOTO MPOIYKTA.

4. I/ICTOpI/IH OTE€YECTBEHHOM CHHpTOBOfI MMPOMBIINIJICHHOCTH. TexHomorun epBoro
ITOKOJICHHA. HpOI[YI_IeHTLI aTaHoJIa. TexHoIorus IMPOU3BOACTBA CIIUPTAa U3 3€pHA U KapTO(l)eJ'IH.
Texuomorus MMOJIYYCHH CIIMPTA U3 MEJIACChI

5. Hcropus pa3sBuTHs TMAPOIU3HON IMPOMBINUIEHHOCTH. TEXHOJIOTHS BTOPOTO IMOKOJICHHMS.
TexHomorus Tperbero nokoneHus. IIpoayneHTsl Ui TMAPOIM3HOIO Mpou3BoACTBA. He mnuiesbie
cyoctpatsl i hepMeHTaly. TexHOI0rus Noay4eHus: CIUpTa Ha IPEBECHBIX OTXOax.

6. [lonyyenue opranudeckux KucioT. Mcropuss monydeHuss JIMMOHHOM — KHCJIOTBI
MUKpPOOHBIM OnocuHTe30M. Du3nuecKkue U XMMHUYECKHe CBOMCTBA JTMMOHHOM KHCIOTHI. [IpoTylieHThI.
Croipne. TexHomorust mpou3BOACTBA.

1. Hcropust OTKpBITHS YKCYCHOW KUCHOTHI. [IponyneHTsl yKCycHON KucaoThl. Celpbe s
ITOJIyYEHUsI YKCYCHOM KHUCJIOTBI. TEXHOJIOTMS TOJYyYEHHs] YKCYCHOM KHCIOTBI C HMCHOJIb30BAaHUEM
MHUKPOOPI'aHU3MOB



8. Hceropust OTKpBITHS MOJIOYHOM KHUCJIOTHL. Dusnueckrue M XUMHYECKHUE CBOMCTBA
MOJIOUHON KucaoThl. IIpumenenue. IlpoayneHTsl MonouHOM KuciaoThl. ChIpbe 171 NPOU3BOACTBA
MOJIOYHOH KUCJIOTBL. TEXHOJIOTH MOJIy4E€HUS MOJIOYHOM KUCIIOTBI

0. buokaranu3 B NPOMBINLICHHOW OHOTEXHOJIOTMH. VIMMOOWIM30BaHHBIC  KIIETKU
MHUKpPOOPTaHW3MOB M HX MpUMeHeHue. Hocutenu s MMMOOMIM30BaHHBIX (DEPMEHTOB. MeTObl
UMMOOMIIN3ALIMA OUO000OBEKTOB. Ocobennoctu JKUBBIX UMMOOMIIN30BAaHHBIX KJIETOK

MHUKpOOpranu3moB. [IpuMenenne nMMOOMIM30BaHHBIX (PEPMEHTOB.

10. [Tonyyenne Ouomacc rTpubOOB TBeprodasHoW QepmeHTanueit. TpaauLUOHHBIE U
HETPAIUIIMOHHBIC CyOCcTpaThl. TeXHOJIOTHs BhIpAIIMBAHHS BCIIICHKH.
11. [Tonyuenne Ouomacc OuwomectunmgoB U  OwodyHrunmmon.  Kmaccuduxarms

OMOGYHrUIIUIOB W OWMOMHCEKTUIIUIOB. OCHOBHBIC CTaJWM IIporecca, (GopMbl OuompenepaToB
OHMOIIECTULIMIOB.

12. OO6miasi  xapakTepucTHKa BUTaAaMUHOB. Burtamuuel rpynmnsl  B.  Texnomorus
MIPOMBIIIIJICHHOTO MTOJIY4eHUs TUaHOKOOATaMHHA.
13. [Tonyuenne amuHoOKuciOT. IIpoayleHThl aMHUHOKHMCIOT, METOAbl  CKPUHHUHTA

IpoOAYHCHTOB: aYKCOTpO(bHLIC MYTAHTBI U p€KOM6I/IHaHTH. PGFYHHTOPHLIC aYKCOTpO(l)HBIe MYTAHTHBI.
Hy'TI/I OMOCHHTE3a AMUHOKHUCIIOT B KIIETKE.

14, [TpoMbInUIEeHHOE MOTYYE€HHE aMHHOKHCIOT HA MPHUMEpe JIM3UHA. Y CIOBHsS OMOCHHTE3a,
nByxdaszHocth mporeccoB. [Ipow3BoicTBo Tpunrtodana W riuyramuHa. [IpomyleHTHL. Y CIOBHS
OounocuHTe3a, IBYX(azHOCTh MPOIEccOoB. MeTOIbI OUNCTKH aMHUHOKHCIIOT.

15. buonornueckas ourcTka CTOUHbIX BOJ. TeXHOIOTrHs.
16. [lonyyenne  Oumoraza.  XapakTepucTMKa  MHMKpOOMOTBI,  ydacTByIOLIeH B

ouomeranorenese. CyOcTpaTel Ui TPOM3BOJACTBA OHorasa. MUpOBBIE TPAKTUKKA BHEIPECHUS
OMOTa30BbIX YCTAHOBOK.

17. [TomudpyHKIMOHATBHBIE ~ MHKPOOHBIE  CcMecH.  bHO3HepreTHmyeckue  yCTaHOBKH
NPOMBIIUICHHOTO MacmrTaba W A YacTHOTO  HCHoib3oBaHusA. OIHOCTaJAMNHBIA  CIIOCOO
XKHUIKO(pa3HOTO TMOoNydeHHs Oworasza. JByXcTaJWWHBIA CHOCO0 >KMIAKO(A3HOrO MONTYYEHHUS METaHa.
Teepnodazuelii croco® mnomyueHue Ouorasza. llemmono3oconepxaniue cyoctpatbl. [lepcriekTuBbl
BHEpEHMsI OMOra30BbIX YCTAHOBOK Ha TeppuTopuu Poccun.

18. O000111eH1E, 3aKITIOYEHHE.

3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/IPaKTHIECKHE 3aHITHUS
TeMbl TOKIIa10B 17151 IPAKTUUECKUX 3aHATHH 1o nuctuiuivbe «l [poMbliiuieHHas OMOTEXHOIOTHS



[IpompbIiIeHHOE MOTyYeHHE:

1. AzotobakeTprHa

2. [IceBnoOakTepuna

3. Huzun

4, [Meanmmwumy

o. CrpentoMuiuye

6. I'pamutu e

1. I'puzeodynbBuH

8. Wnucynuna

9. Bakuun npotus Bupyca sitypa
10. bakreprodaroBpix npenaparonB
11. CropTUBHOTO TTUTAHUS

12.  IIpoOuoTnkoB

13. JIuzuna

14, Tpunirodana

15. Tpeonuna

16. KcanTana

17. ANBruHaToB

18. [TonuokcuankanaTos

19. [ukonekcTpuHOB

20. Anuerona, OyTaHouna

21. bakrepuanbHOI 11EIITFOI03bI
22. Worypra

25. buoromnusa

3.4.2. JlabopaTopHble 3aHATHS
BrmsiHre pa3nMyYHbBIX PEXKMMOB CTEPIITH3ANH Ha THOETh MUKPOOPTaHU3MOB

OnpeneneHrie GMOTEXHOJIOTMUECKUX MOKa3aTenel mpouecca GepMeHTalNH.
Haxonnenue 6uomaccel

OnpeneneHrie GMOTEXHOJIOTMUECKUX MTOKa3aTelel mporecca pepMeHTalnu.
Yrunuzanus cyoctpara

Onpenenenrie GMOTEXHOJOTMYECKUX MTOKa3aTenel mpouecca (hepMeHTaI|H.
Hakonuienne npoaykra

HOJ‘Iy‘IGHI/IG JIMMOHHOM KUCJIOTEI MI/IKp06I/IOJ'IOFI/I‘leCKI/IX CHUHTC30M LITaMMa
yarrowia lipolytica

[TonydeHue ciupTa U3 caxapocoAePIKaIlero CbIpbs METOJI0M MUKPOOHOI
dbepMeHTaIUN

o g B~ W e

3.5 Temarnka KypcOBBIX MPOEKTOB (KYpCOBBIX paboT) He

MPEAYCMOTPEHO YIEOHBIM TIJITAHOM



4. Y4yeOHO-MeTOAUYECKOe U HH(OPMAITHOHHOE 00ecTieyeHne

4.1. HopmatuBHbIe 10KyMeHTHI H TOCTbI

Her

4.2. OcHoBHasl JJUTepaTypa
1. TIpombimnennas 6uorexHonorus : yuebHoe nocobdue / cocrapurenu B. M. besrun [u
ap.]. — Kypck : Kypckuit 'AY, 2017. — 116 ¢. — TekcT : aneKkTpoHHbIi // JIaHb :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/134849

2.3 JlonoJIHUTEIbHAS JIUTEpaTypa

1. Cmronses, B. I1. OcHoBbI 6M0TeXHOIOTHU. OCHOBBI POMBIIIJICHHON OMOTEXHOJIOTHH !
yueOHoe nocodue / B. I1. Cironsies, E. A. ITnomko. — CankrllerepOypr : CIIOIJITY,

2012. — 56 c. — ISBN 978-5-9239-0488-8. — Tekcrt : anekTpoHHsbI // JIans :
AJIEKTPOHHO-O0MOIMoTeYHas cuctema. — https://e.lanbook.com/book/45316 (mara
obpamenusi: 20.09.2022). — Pexum noctyna: Asis aBTOPU3. MOJIB30BaTENICH.

4.4. Dnexrponnbie 00pazoBaTebHbIE PECYPChI
D0P Pazpadoran: https://online.mospolytech.ru/course/view.php?id=10636

4.5 Jlnuen3uonnoe u cCBOGOIHO pacpPOCTPaHsieMoe MPOrPaMMHoOe ofecnedenne
He npeaycMoTpeHo nporpammoit

4.6 Cospemennnie npodeccHoHAILHBIE 0a3bl  JAHHLIX W HHGOPMALMOHHBIE
CIPaBOYHbIE CHCTEMBI

1. https://www.brenda-enzymes.org/ - 310 BCEOOBEMITIOLIIAS
nH(popmanoHHas 0a3a JaHHBIX O (pepMeHTax, KOTOpasi MPeAOCTaBIsIeT PYHKIIMOHAIbHbBIE TaHHbIE
O CTaOMJIBHOCTH, CHEHU(PUYHOCTH, KHHETHYECKUX mapamerpax (epMeHToB, KodakTopax,

I/IHFI/I6I/ITOan M aKTUBATOpax y pas3sIM4YHbIX BUAOB C COOTBECTCTBYIOIIMMHU CChIIIKAMU

2. https://www.rcsb.org/#Category-welcome - c¢BoOOAHBINH TOCTYIT K MEKIYHAPOIHOM

0a3e aHHBIX 1O MEPBUYHBIM U 3D cTpyKTypam (epMEHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3za Hay4HbIX JaHHBIX B 00JacTu

6I/IOM6)II/IHI/IHCKI/IX HayK.

4. http://isir.ras.ru/ - WurerpupoBannas Cucrema WMudopmarmonnsix Pecypcos

PoccniickoitAkanemnn Hayk.

5. http://www.viniti.ru/ - Bcepoccuiickuit Wuctutyr Hayunoit u  TexHuueckoit

Nudopmanuu (BUHUTU PAH).


https://e.lanbook.com/book/134849
https://e.lanbook.com/book/45316
https://e.lanbook.com/book/45316
https://online.mospolytech.ru/course/view.php?id=10636
https://www.brenda-enzymes.org/
https://www.rcsb.org/#Category-welcome
http://www.ncbi.nlm.nih.gov/Pubmed
http://isir.ras.ru/
http://www.viniti.ru/

6. EAWAG BBD/PPS  (ethz.ch) - comepkxuT uHpOpMALMIO O  MHKPOOHBIX
OMOKAaTATUTHYECKUX PEAKIUAX U IMYTSIX OMOPa3I0KEHHs, B MEPBYIO O4epenb Uil KCeHOOMOTUKOB.
EAWAG-BBD mnpepoctaBnsier HHOOpPMAIMIO O peaKIUsaX, KaTaTU3UPYEeMbIX MHKPOOHBIMU
(dbepMeHTaMu, KOTOpbIE BaKHBI JUI 3TOH oOmacTu OuorexHosoruu. OTAENbHBIE PEAKIMU |
MeTaboJIMYeCKUe IyTH MpPEACTaBICHbl HHMOpManMed o HaYadbHBIX U IPOMEKYTOYHBIX
XMMHYECKHX COCJUHEHHSX, OpPTraHU3MbI, KOTOpBIE IpeoOpa3yroT coeAnHEeHus, (epMeHTH u
COOTBETCTBYIOIINE TCHBI.

5. MaTepna.ﬂbﬂo-TeXaneckoe odecreueHue JAUCIUIIIMHDBI.

Aynuropus Ui npaktrudeckux 3aHsaTuil Ne 5505 (115280, r. Mocksa, yi. ABTo3aBojcKas,
n. 16 crp. 1), obOopynoBaHHas: CTOJBI Y4YeOHBIE CO CKaMbsSMH, AayJAHTOPHAs JOCKa,
MYJIbTUMEAUNHBIA KOMIUIEKC (IEpeHOCHON IpoeKTop, HOyTOyKk). Pabouee MecTo mpemojaBaTens:
CTOJ, CTyJl. VIHTepakTuBHas JOCKa.

JlaGopaTtopust kadeaprr «Xumouorex» Ap54046 (115280, r. Mocksa, yi. ABTO3aBOJACKas, .
16 ctp. 1), obopymoBaHHas: JabopaTopHBIE CTOJBI, Beckl JadopatopHbsle DX-2000, Bech
npenusuonneie AND, xumudeckass Moiika, namuHapHbii O0okc baBn-01-«Jlamunap-C»-1,2, mkad
CYIIWIBHO-CTePUIIM3AIIMOHHBI Memmert, TUIMTKa 3JeKTpudeckas JradopatopHas Rommelsbacher
RK 501, Tepmocrar 180TBa, dorosnekrpokomopumerp KDK-2, XOm0omUIBHUK I XpaHEHUS
KyJlIbTYp, MHKpPOCKOIl Mukmen 6, MHKPOCKOI, OCHAIIEHHbII KaMepoll COEIUHEHHOW C
KOMITBIOTEPOM, MUKPOCKOIIBI Y4eOHBIE 8 MITYK, CTEPEOMUKPOCKOI 2 IIIT., IEHTPUPyTa,

CylIMIbHBIA mIKad, aBTokiIaB BK-75, aBromarmueckue NUNETKH, SJIEKTPUYECKHE HACOCHI I
IIUIETOK, MarHUTHBIC MEILIAJKH, JJabopaTopHasi ocyaa Ui MPOBEJAEHUs J1TaOOPATOPHBIX 3aHATHM,
CTeJUIaKU C HAyYHOU JIUTEPaTypoH.

Jlaboparopus kadenpsl «Xumobuorex» A5405a,6 (115280, r. Mocksa, yn. ABTO3aBOJCKas,
n. 16 ctp. 1), obopynoBaHHas: JIaOOpaTOPHBIC CTOJBI, BBITSHKHOW IIKad, BECHl MPEIU3HOHHBIC
KERN, Becwl aHanmuTuyeckue Vibra, anamuTuyeckue Bechl Sartorius ENTRIS 224-1S,
220r/0,1Sartorius Group GmbH, cniekrpodoromerp Shimadzu UV mini 1240, apTomatu3upoBaHHas
ycraHoBka Uit pasnoxeHus 1o Keempmamo LOIP LK-100, mnaGoparopHasi ycTaHOBKa:
XpomaTorpaduueckue mpouecchl paszienaeHus: ToHKocinoiHas xpomarorpagus (TCX) Phywe
Systeme GmbH, wmarauutHele Memmanku, cnekTpogoromerp I[IB3-5300, pH-merp OkoHHKC,
muctwioisitop - GFL 2001/4, xumuueckas Moiika, TymOa s xpaHenuss JIBXK, kamepsl
Xxpomarorpaduyeckre A TOHKOCIOWHOW XpomaTorpaduu, XMMHUYECKHE DPEaKTUBBI, BBITSIKHbIC
mKagbl, XOJOAWIBHHUK, JabopaTopHas ©ocyAa [Uisl NPOBEACHUS JAOOPATOPHO-TPAKTHUECKUX
3aHATUH

6. MeroanyecKkne peKoMeHIalNU
6.1 MeToanyeckue peKoOMeHIAUHU NPENoIaBATeI0 10 OPraHN3auuH 00yYeHHsI
MGTOI[I/IKa npernogaBaHrud AUCHUITIIMHBI «HpOMBIHIJ'ICHHaSI OMOTEXHOJIOTHS» U pcanursanus
KOMIIETEHTHOCTHOTO MOAXOAAa B M3JIOKEHUMM M BOCHPHUITHM MarepHaja IpelycMaTpUBacT
HCIIOJIB30BAHUEC CICAYIONMX AKTHUBHBIX H HWHTCPAKTHBHBIX (1)OpM OPOBCACHUA TPYNIIOBBIX,
WH/MBUYAIbHBIX, AyJUTOPHBIX 3aHATUH B COYETAaHHMM C BHEAYIUTOPHOH (caMOCTOATENbHOIN)
paboToii ¢ 11es1bI0 POPMUPOBAHUS U Pa3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIINXCS:

- TOATOTOBKA K BBIMOJIHEHUIO JTA0OPATOPHBIX PA0OT B JIAOOPATOPHUSIX BY34,

- BXOJHOH KOHTPOJIb YCBOCHHUA MaT€pHUalla B XOJ€ YCTHBIX JKCIIPECC-OIMPOCOB B Hadalie
JICKIIUHA 11O MaTCpually Hpem;mymeﬁ JICKIIUH,

- KOHTPOJIb YCBOEHMsI MaTepuaja Ha 3amure J1a0opaTOpHbIX paboOT Npu OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI, OIIEHKAa MPAKTUYECKHX HABBIKOB W YMEHHMH C TNPOBEPKOW odopmieHus
IIPOTOKOJIOB BBHIITOJHEHHOM pabOThI U aHAJTU30M PE3YJIbTaTOB;

= KOHTPOJIb YCBOCHUS MaTc€puajia Ha IpUEME HTOIOBOI'O 3K3aMEHa IO JUCHHUILIINHE,

- WHTEPAKTUBHBIC JOKJIAJABI MO TeMe (IOKIaJ U e€ro oOCYXJACHHE C TPYIIoH, mpopadoTKa
BOITPOCOB).

OrieHka Bcex BUIOB yU4EOHOM I€ATETHbHOCTH MTPOBOIUTCS IO 5-TH OabHON CUCTEME
6.2 MeTonuyeckue yKazaHus 115 00y4aI0IUXCs 0 OCBOCHHIO THCIMILTHHBI


http://eawag-bbd.ethz.ch/index.html

Hucuummua  «lIpomblnieHHass ~ OMOTEXHOJOTHS»  MpEeAyCcMaTpUBaeT  JIGKUUU |
IIPAKTUYECKHE/Ta00pAaTOPHBIE 3aHATUS KaXKAYH HeNento. l3ydeHue IUCHMIUIMHBI 3aBepllaeTcs
HK3aMEHOM. Y CHEIHOe U3yYeHNEe TUCHUIUIMHBI TPeOyeT MOCEeIIeHus JIeKIHMi, aKTUBHOM pabOThI Ha
IIPAKTUYECKUX U J1a0OpaTOPHBIX 3aHATHAX, BBINOJHEHMs Y4eOHBIX 3aJaHuil IpenojaBaTels,
O3HAaKOMJICHHUs C OCHOBHOM M JIOIIOJHUTEIBLHOM JINTEPATypOil.

[lpn moAaroroBke K JEKIMOHHBIM 3aHATHSIM CTyJCHTaM HEOOXOAMMO IIepe] OuYeperHON
JeKnueil MpOCMOTPETh MO0 KOHCHEKTY MaTepuan mnpeabinymed jexiuu. [Ipu 3aTpyaHeHusx B
BOCIIpHUATUN MaTCpuajia CICAYCT OGpﬁTHTBCH K OCHOBHBIM JIUTCPATYPHBIM HCTOYHHUKAM. Ecmm
pa3oOparbcsi B Marepualie ONSTh HE YAAIOCh, TO OOpaTUTECh K JIEKTOpY (M0 rpaduky ero
KOHchIBTaLIHﬁ) HJIK K OPCTIOAaBaTCIIIO HAa IPAKTUUCCKHUX 3aHATUAX.

[IpakTHyeckue/mabopaTOpHbIe 3aHATUS 3aBEPIIAIOT H3yYeHHWE HauOojee BAXKHBIX TEM
yueOHo# nuctumrabl. OHU CITy’KaT JJIs 3aKpETUICHHs] H3yYeHHOT0 MaTepHala, pa3BUTHS YMEHHUH U
HAaBBIKOB IOJTOTOBKH JOKJIAJIO0B, COOOWICHWH, NPHOOPETEHUSI OMNbITa YCTHBIX IYOJHMYHBIX
BBICTYHJIGHI/II;'I, BCACHUA NUCKYCCUHU, APT'YMCHTAIUU U 3allIUThI BLIABUTACMBIX HOJ'IO)i(GHI/IfI, HAaBBIKOB
NPaKTHYECKOH paboThl B MHKPOOHMOJIOTHUECKOM J1abopaTropuu, a TakkKe JUIsi KOHTPOJI
MIPEToIaBaTeNIeM CTENCHN MOATOTOBICHHOCTH CTY/ICHTOB MO N3y4aeMOM JIUCIUILINHE.

[lpy mOATOTOBKE K MNPAKTUYECKOMY/Ta0OpAaTOPHOMY 3aHITHIO CTYACHTHl HMMEIOT
BO3MOXHOCTH BOCIIOJIB30BaThCA KOHCYJIbTallUAMHA npenoaaBaTeii. HpI/I IIOATOTOBKE K
NPaKTHYECKUM/Ta00paTOPHBIM ~ 3aHATUSAM ~ CTyJCHTaM HEOOXOIMMO TPUHOCHTH C  COOOM
PEKOMEHIOBAaHHYIO TPENoaBaTesieM JUTEePaTypy K KOHKPETHOMY 3aHSATHIO;

J0  OYEPEJHOrO  IMPAKTUYECKOr0/IadOpaTOPHOTO  3aHATHS 10  PEKOMEHJIOBaHHBIM
JUTEPATypHBIM HCTOYHHUKAM MPOPA0OTaTh TEOPETUUYCCKUH MaTephal, COOTBETCTBYIOIICH TEMBI
3aHATHS; TIOBTOPUTH MTPOBEICHHBIC HHCTPYKTAXXU 110 TEXHUKE O€3011aCHOCTH;

B Hayale 3aHATHH 3aJaTh MPENoJaBaTeNI0 BONPOCHI 10 MAaTepUally, BBI3BABILEMY
3aTPYAHCHHUA B €0 IOHUMAHWH U OCBOCHHWH IIPU PCIICHUH 3aJia4d, 3aJJaHHBIX OJId CaMOCTOATCIIBHOI'O
peLICHHS;

B X04€ CEMHHAapa JaBaTb KOHKPCTHBIC, YCTKUEC OTBCTLI 110 CYIICCTBY BOIIPOCOB; HA
3aHATUM  JIOBOJAWUTh  KAXKAYK  3aJady  JO  OKOHYATEeJIbHOTO  peIICHus,
JEMOHCTPUPOBATh MOHUMAHUE MPOBENECHHBIX PACUETOB (aHAJIU30B, CUTYyalil), B

cllydae 3aTpyAHEHNH o0paIaThes K MpernoiaBarelto.

CaMOCTOSITENbHAsA pab0oTa CTYJJEHTOB IO MPOrpaMMe AUCHUIUTHHBL;

— npopabotka matepuaia nporpammsl ¢ C/10;

— KOHTPOJIb TIpoIlecca 00y4YeHHs MyTeM MPOMEKYTOUYHOTO TECTUPOBAHHUS C
CaO;

— TOATOTOBKA K BHIMOIHEHUIO Ta00paTOPHBIX PadOT B 1a00OPATOPHSIX BY3a;

— o0cyXIeHune 1 3amra pedeparoB Mo JUCHIUTIINHE,

— TIOJTOTOBKA, IPEJICTAaBICHHE U 00CYKIEHUE MPE3CHTAIlMN Ha CEMHUHAPCKUX
3aHSATHSIX;

[TpenycMoTpeHa BO3MOXKHOCTh MCIOJB30BaHUS DIIEKTPOHHOTO OOYUEHUS, AUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHOJOoruil. Bece matepuansl pasmemniatorcss B CIIO MockoBckoro [lomutexa
(https://Ims.mospolytech.rul).

JlaboparopHas paboTa Moapa3yMeBaeT CaMOCTOSITEIbHOE BBIMOJIHEHUE CTYACHTOM (IpyHion
CTYJICHTOB) TPAKTUYECKUX ACUCTBUN MO ompenenéHHoil Teme, llenb BBIMOJHEHHWS W HANMCAHUS
oryeTa mo mnaboparopHo pabore —(opMHpOBaHHE Yy CTYACHTAa HABBIKOB JOKYMEHTHPOBaHUS
JEUCTBUM M TIPEACTABICHUSI COOpPaHHBIX MaTepuajoB U ()aKTOB B COOTBETCTBHM C TPEOOBAHUSIMH,
NPEAbIBIASIEMbIMU K OTYETAM.

B oTdere nomKHBI OBITH MIPEICTABICHBIL:


https://lms.mospolytech.ru/

- Ha3BaHME U HOMeEp J1abopaTOpHOM padoThl;
- TeMa U aKTYaJIbHOCTb (KpaTKUi 0030p UL Yero HYXEH JaHHBIM METOJ W/WIHA U3y4aeMblil
npouecc, BAB u T.1);

- BBesieHUE (OOBACHSACTCS MPUHIUIIOB METO/IA; €€ 3HAYUMOCTh, aKTyalIbHOCTb; YKa3bIBAIOTCS
Helnb W 33/ayd  MUHHU-UCCIIEJIOBAHMS, MOTYT OBITh IMEpEUYHCICHbl HEKOTOPbIE HCTOYHUKH
uH(pOpMAaIHN);

- OCHOBHas 4YacTh: XOiA paboThl (OTpa)kKeHBI NIEHCTBHUSA IO IOCTUIKEHUIO MOCTABICHHBIX
3a/1a4), pe3yabTaThl (3aUKCUPOBAHBI PE3YIIbTATHI, BHIITOJHEHBI HEOOXOIUMBIC PACUETHI);

- 3aKJIFOYCHUE (KPATKUE BBIBOIBI);

[pudt: Time, 14 nr. Mexcrpounbli wuntepBan: 1,5. A63am: 1.25 (wm 1,27).
BripaBHMBaHue Tekcra: 1o mupuHe. llepenoc: aBToMarnyeckuii. TUTYJIBHBINA JTUCT B COOTBETCTBHH
¢ TpeboBanusaAMHU Kadeapsl K opopmieHUI0 yueOHON noKkymMeHTauuu. Jlomyckaercs oopmiieHne Ha
aucTe ¢ 00euX CTOPOH, KPOME THTYJIBHOTO JIMCTA.

JlaboparopHble pabOThl OIICHUBAIOTCS <«3aUTEHO» M «HE 3a4TE€HO» TMIPH YCIOBUU
BBIMIOJTHEHHONW Ha 3aHATUU paboThl, OQOpPMIICHHS B YCTAaHOBICHHOM MOpSIKE H

«3alIUTHI pabOTHI B BHJIC OTBETOB MIPETIOABATEIIIO TI0 CYTH U COJIEPIKaHUI0 paboThl. CTyACHTaM,
MIPOIYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT MPUYHH), HE UMEIOIINE MUChbMEHHOTO PEIICHUs 3a/1a4 WK
HE MMOATOTOBHUBILIHUECS K JAHHOMY MPAKTUYECKOMY 3aHATHIO, PEKOMEHTyeTCs HE

MO3Ke 4eM B 2-HeleNbHBII CpPOK  SIBUThCSI ~ Ha
KOHCYJIBTAIIMIO K TPETMOAAaBATENI0 U OTYUTATHCS 110 TeMe, n3ydaBliencs: Ha 3aHATuU. CTyIeHTHI, He
OTUYHUTABIIHMECA [0 KAXI0 HEe MpopaboTaHHON MU Ha 3aHATHUSIX TeMe K Hayally 3a4eTHO ceccuu,
YIIyCKalOT BO3MOYKHOCTb TOJIYYUTh TOJI0KEHHbIE OaIIbI

32 paboTy B COOTBETCTBYIOIIEM CEMECTPE.

CTyneHTbl, TPOIMYCTHBIIUE 3aHSATHS W/WIM HE CIABIIME BCE JIA0OpaTOpHBIE pabOTHl HE
JIOMycKalTesd K dk3aMeHy. CTylneHT, MpOMYyCTHBIIMI J1aOOpaTOpHYIO paboTy IO YBaXKUTEIbHOM
MPUYHHE, UMEET MPaBO €€ 0TpadoTaTh B KOHIE cemecTpa (He Oosiee 3 mabopaTopHBIX padboT).

7. ®oH/1 OLIEHOYHBIX CPEICTB

7.1. MeToanbl KOHTPOJISI M OLIEHUBAHMS Pe3yJILTATOB 00yYeHHs]

ChopMupoBaHHOCTH ~ KOMIETEHIMH  MpH  H3YYEHUM  JUCHMIUIMHBI  ONpejaessercs
MOCPEJCTBOM OIIEHKM COOTBETCTBUSI OTBETOB W/WJIM BBIINOJHEHUS 3aJlaHUi  3asBJIECHHBIM
WHIUKATOpaM B paMKaxX MEpONPHUATHA TEKYHIEro KOHTPOJIsS M TPOMEXYTOYHOM aTTeCTalluH
(9x3ameHa). B Teuenue mpoxoxkeHHs 0Opa3oBaTENbHOM MPOrpaMMbl CTYAEHTHI JTOJKHBI M3YYHUTh
JIEKIMOHHBIA MaTepHall, MOCellaTh M y4acTBOBaTh B OOCYKJIEHMU Ha MPAKTHYECKUX 3aHATHUSX |,
BBITOJIHUTH U 3alIUTUTH BCE JIAOOPATOPHBIE PaOOTHI.

7.2 1llkajna U KPUTEPUH OLEHUBAHUS Pe3yJILTATOB 00y4eHust

<D0pMa HpOMe)KYTOqHOﬁ aTTCCTallMr: JK3aMCH.
HpOMC)Ky’TO‘{Ha}I arTecrauus o6yqaronmxc51 B (bopMe 9K3aMCHa IIPOBOJUTCA I10



pe3yibTaTaM BBIINOJIHEHUS BCEX BHUJOB Y4€OHOM paboThl, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IIO
JAHHOW JMUCLUUIUIMHE (MOAYJII0), IPU 3TOM YUMTHIBAIOTCA pE3yjibTaTbl TEKYIIETr0 KOHTPOJIS
yCIIEBa€MOCTH B TedyeHue cemecTpa. OLieHKa CTENEHW JOCTHMKEHHUS OOYyYaroLUMMCS IUIaHUPYEMbIX
pe3yabTaTOB OOYyYEHUS MO NUCIHILIMHE (MOAYIIO) MPOBOJIUTCS IPENojgaBaTeieM, BEAYIIUM 3aHSATHS
[0 MCUUIUIMHE (MOYJII0) METOJOM 3KCIEPTHOH oueHKU. [1o uToramMm npoMexyToyHoi aTTecTaluu 10
JUCLUIUIMHE (MOOyiI0) BBICTABIISIETCA OLIEHKa «OTJIMYHOY,

«XOpOLIOY,

«yJIOBJIETBOPUTEIBHO» WIIN «HEYIOBJICTBOPUTEIILHOM.,

K npomMexxyTouHOI arTecTalyu 0MyCKatTCs TOIBKO CTYEHTBI, BHITTIOJIHUBIINE BCE BUIbI

y4eOHOI1 paboThI, IpeyCMOTPEHHBIE paboUeil MPorpaMMoi 10 TUCIUILTHHE

«[IpompItienHast OMOTEXHOIOT U (TPOILTH IIPOMEKYTOYHBIN KOHTPOIb (KOHTPOJIBHBIE PA0OTHI),

BBITOJIHWIN U 3aIIUTHIN TaOOpaTOpHBIE paboThI).

[Ixaa oleHUBaHUS Omucanue

BoinonHensl Bce BUAbI yuyeOHOWH pabOThl, IMPENyCMOTPEHHbIE
yueOHbIM IU1aHOM. CTyOeHT JEeMOHCTPUPYET COOTBETCTBHE
3HAaHWW, YMEHUH, HABBIKOB IPUBEIEHHBIM B  Ta0IMIax

O1in4HO IoKaszaTesieif,  omepupyer  NPUOOPETEHHBIMH  3HAHUSAMU,
YMEHUAMM,
HaBbIKAMM, [PUMEHSIET MX B CHUTyalUsX IOBBIIIEHHON
CJIO’KHOCTH.

BoinonHensl Bce BUAbI yuyeOHOW paboOThl, MPerlyCMOTPEHHbIE
y4yeOHbIM TUIaHOM. CTyIeHT JEeMOHCTPHPYET COOTBETCTBHE
3HaHU#, yYMEHMH, HaBBIKOB, NPUBEJICHHbBIM B TalnMIax
MokaszaTesieif,  omepupyer  NPUOOPETEHHBIMH  3HAHMSAMH,
YMEHHUSIMH, HaBbIKaMHM, TMPHUMEHSET HUX B  CUTYyalHsIX
MOBBIIIEHHONW CHOXHOCTU. [Ipu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHHUS IpH
AHAINTUYECKUX OIEpalusix, MEepeHOCce 3HAaHMNM U YMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAIIUH.

Xopo1io




y,[[OBJIGTBOpI/ITeJ'IBHO

BrimonHensl Bce Buabl y4eOHOW palOThHI, MperyCMOTPEHHBIE
yuyeOHbIM miuaHoM. CTyIeHT [EeMOHCTpUPYET HE IOJHOE
COOTBETCTBUE 3HAHUM, YMEHUW, HAaBBIKOB IIPHUBEICHHBIM B
TaOJIMIAaX IOKa3aTeel, MOMyCKaroTCs 3HAYUTENIbHbIE OIIMOKU.
[IpumeneHne mNpUOOPETEHHBIX 3HAHUW, YMEHHH,

HABBIKOB B CUTYallUAX IOBBIIICHHOW CJIOXKHOCTU BbI3BIBAET

3aTpyHEHUS.

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

He Bbimonnen oguH unm Oojee BUIOB y4eOHOU pabOTHI,
MPETYCMOTPECHHBIX YIeOHBIM MIaHOM. CTYIEHT IEMOHCTPUPYET
HEIIOIHOE COOTBETCTBHE 3HAHWW,  YMCHHIA, HABLIKOB
NPUBEICHHBIM B  TaONMIIAaX  MOKAa3aTeliel,  JOIMYCKArTCs
3HAYUTEIIbHBIC OMIMOKH, TIPOSBISETCS OTCYTCTBUE 3HAHUM,
YMEHUH, HaBBIKOB TI0 PSIIy MTOKA3aTeNeH, CTYACHT UCTIBITHIBACT

SHAYUTCIIbHBIC 3aTPYAHCHHAA IIPU OIICPUPOBAHUHN 3HAHHUAMU U
YMCHHAMU IIPU UX MEPCHOCEC HA HOBBIC CUTYallH.

7.3 Ouenounbie cpeacTsa

7.3.1 Texymmii koHTpONH

IIpumep TECTOB VI HPOMEKYTOYHOT0 KOHTPOJIA

Z[J'IH BBIACICHHA KJIICTOK U3 KYHLTypaHLHOﬁ CpCabl UCITOJIB3YIOT: A-

bnoTanuio;
b-cenumentanuio; B -
cenaparuio;

I'-uentpucdyruponanue; /1 -

¢bupTpOBaHUE.




XVUMUYECKUNA METOJ Pa3pyLIECHUs KJIETOK UCIIOJIB3YIOT IIPU:

A - yCTOMYMBOCTH MOJy4aeMOIo MPOAYKTa K IIEJI0YHOM epene; b -
HECTaOUJILHOCTH IOJIy4aeMOoro MpoAyKTa B IIeNOYHOi cpene; B -
TEPMUYECKON YCTOMYMBOCTH MOJIy4a€MOI0 MPOAYKTa;

I" - TepMOTaOMITBHOCTH MOTY4aEMOT0 MPOayKTa; [ -

JOOBIX YCIIOBUSX.

bannucruueckas ne3uHTerpanys KJIeToK OCHOBaHa Ha:

A - 6oMOapAMPOBKE KJIETOYHON MacChl TSXKEIBIMU SIPAMU;

b- cIBUTOBBIX HANPSKEHUSIX TOBEPXHOCTU UHEPTHBIX ILIAPUKOB,
JIONIACTEN U pEaKTopa;

B - ynapHoM B0o31eHCTBUM KIJIETOK O HEMOIBIXKHYIO TOBEPXHOCTb; [ -
obpaboTtke Y3;

[ - BO3AEHCTBUN BBICOKOTO JABJICHUSI.

Ha3naueHue 3aluTHBIX Cpen:

A -3ammrTa OT U3BMEHEHHH B ITPOLIECCE 3aMOPaKUBaHUS;

b - 3ammra ot n3MeHeHui B IpoLiecce BHICYIIMBAHUS U ITPU MOCIIEAYIOIIEM
XpaHEHUH;

B - noBeIieHNE YCTOI\/'I‘{I/IBOCTI/I K aHTUOMOTHYECKHM BCIICCTBaM,
I'- HOHOHHHTCHBHBIﬁ HUCTOYHUK ITUTATCIbHBIX BECUICCTB,

J1 - 3amuTa OT BAMSIHUS TPOAYKTOB METa00IU3MA.

OYHKIUIO 3aIIUTHBIX CPEJ] CIOCOOHBI BHITIOIHSTD:
A - BBICOKOKOHIIEHTPUPOBAHHBIEMUHEPATIBHUE COJI ¥
b - BMC (IIBII, nexctpaHn, kxeaTvH, NENTOH);

B - IT1AB (TBUH-80, criens);

I' - aspocuu;

J1 - HU3KOMOJIEKYJIsIpHBIE U Oy(pepHbIe KOMIOHEHTHI
Oydep).



BOl'[pOCLI AJIA MIOATOTOBKH K KOHTPOJIbHBIM paﬁoTaM.

1. HazoBure OCHOBHBIE CTaJluu TUIIOBOTO OUOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA.

2. Kakue MOJIrOTOBUTEINILHBIE CTauu BCTpEYaroTCA B pa3MYHbIX
OMOTEXHOJIOTHYECKHUX TPOU3BOICTBAX.

3. HazoBure BapUaHThI IPOIIECCOB, peaTn3yoNux OCHOBHYIO —
OMOTEXHOJIOTHYECKYIO — CTaJUI0 IPOU3BOICTBA.

4. KakoBbl CXOJICTBO " pazaus B CTaIUSIX dbepMeHTaImy,
ouotpanchopmaluy u OMokaTanuza’?

5. HaszoBute  BapuaHTBl  IPOIIECCOB, peann3yrommx CTQIMI0  pa3/IeieHUs
KUAKOCTU U OMOMACCHI.

6. Ilepeuuncnure TIPOIIECCHI, UCTIOJIb3yeMbIC Ha  CTaausx BBIJICIICHUS
BHEKJIETOYHBIX ¥ BHYTPHUKJIETOYHBIX MTPOYKTOB METab0IM3Ma.

7. Omnummre  mpouecc — OMoAerpaaanuwy, €ero OTJIMYUE  OT CTePUIM3ALMU
MUKPOOPTaHHU3MOB.

8. HazoBute  mporeccel,  HCHOIB3yeMbIE Ipd  OYHCTKE  OWOMPOIYKTOB oT
MIPUMECEH.

9. Kakue nporiecch! MPUMEHSIOT AJIs1 KOHIEHTPUPOBAHHS OHOIPOTYKTOB?
10. Pacckaxwute 0 porieccax MoIydeHHs TOTOBBIX (hOpM OHOTIPOTYKTOB.

11. Kak 0ObIYHO U3MEHSIETCSI KOHIIEHTPAIIHS 1I€TIEBOTO MPOAYKTA Ha PA3HBIX CTAIUIX
OMOTEXHOJIOTHYECKOTO POU3BOCTBA?

12. B uém 3axmouaetcs kinaccupuKaiys OMoTeXHOIOrMYECKUX MPOU3BOICTB MO TUTIAM
TEXHOJIOTHYECKHX cXeM?

13. Uro Takoe 010K-cxemMa OMOTEXHOJIOTUIECKOTO TTPOM3BOICTBA?

14. O6wsacHuTe 00001mEHHOE CTEXMOMETPUYECKOE YpaBHEHHE
MUKPOOHOJIIOTUYECKOTO MPOIIecca MO aHATOTHH ¢ XMMHUYECKON peakiuen.

15. Kak onpenenuTs yCIoBHYIO «(popMyiry» OGnomMaccel U3 €€ 3JIeMEHTHOTO cocTaBa?

16. TTosicaute morsiTie C-MOJISE OHOMACCHI.

17. Yro Takoe «10CTYIHbIE IEKTPOHBI» B cyOcTpaTax u B buomacce?
18. Kak paccunrtarh cTeneHb BOCCTAHOBIEHHOCTH CyOCTpaToOB, OMOMACCHI U IIPOTYKTOB
MmeTabosmzma?



19. Kak paccunrath crexuoMeTpuieckue ko3 GuimeHTsl mpomecca GepMeHTaIuN, UMes
KOJIMYECTBO U3PACXOJOBAHHOIO CyOCTpaTa U 00pa30BaBIINXCS MPOAYKTOB U OMOMacchl?

20. KakoBa cTeneHb BOCCTAaHOBJICHHOCTH BOJIbI, TMOKCHJIA YTJIepo/ia, aMMuaKa, MetaHa?

21. Kak onpeaenuTb CKOPOCTh BbIJENIEHHs TEIlIa B poliecce pepMEeHTaLH, 3Hasi CKOPOCTU
noTpebaeHus cyocTpaTa U 00pa3oBaHUsI MPOAYKTOB MeTa00IM3Ma U caMOi OrMoMacchl?

22. Kaxk onpeie’nTb MHTEHCUBHOCTh TEIUIOBBIJICTICHU B ITpoliecce (hepMeHTaluK Ha
OCHOBAHHUHU CKOPOCTH MOTPEOICHHS KUCIOpoaa?

23. Kak uzmensiercst 00bEM KUJKOCTH B IpoOIieccax MepruoIuYecKoil, HepepbIBHOM,
MHOTOIMKJIMYECKON 1 OTbEMHO-I0IUBHON (hepMeHTalun?

24. Yem otimyaercs nar-hasa ot cranmonapHoi $asel pepmenTarum?

25. CBs13b BpeMEeHH T'eHEPAIiH C YICTBHON CKOPOCTHIO POCTA.

26. YKaxuTe pa3MepHOCTh yJEIBbHOW CKOPOCTH pOCTa U €€ MPUMEpHbIC 3HAUCHUS [T
OakTepuil, TpuOOB, MUKPOBOIOPOCTIEH, pACTUTEIBHBIX KJIETOK.

27. DxoHOMUYECKU KO3(PPHUIIHEHT pocTa OMOMACCHI M CITOCOOBI €r0 OIpeIeICHUsI.

28. Makpocrexromerpudeckre K03 GUIIeHTHI Iporecca epMeHTaIHH.

29. Uro Takoe 3aTpaThl CyOCcTpaTa Ha OJIepiKaHue )KU3HEIETEITbHOCTH?

30. Cpemnsist MPOU3BOAMTEIIBHOCTD TIpoIiecca PepMEHTAIIMU U METOBI €€
rpaduueckoro onpeneacHus.

31. Kaxk HaiiTi BpeMsi 3aBepIlIEeHUS [IEPUOINIECKOT0 Iporiecca (hepMeHTaIIH,
o0ecrieunBaroIee ONTHMAILHOE 3HAUSCHHE CPETHEH IPOU3BOIUTEILHOCTH Tporiecca’?

32. IlpuBenuTe BapraHThl ypaBHEHU N KMHETUKH POCTa MUKPOOPTaHU3MOB, B KOTOPBIX
CKOPOCTh POCTa 3aBHCHUT OT KOHIIEHTPAIUU CyOCTpara.

33. IlpoBeauTte aHanu3 ypaBHEHHUSI MOHO M TOKQKUTE 3aBUCUMOCTH (hOPMBI
3aBUCHUMOCTH OT KHHETUYECKHX KOHCTAHT.

34. Metonp! JIalinynBepa u bapka n Kopuumi-boyzaena st onpeaeneHuss KOHCTaHT
ypaBHeHus1 MoHo.

35. Monenu Mo3sepa, [Tepra u AHnproca, UX OTJIIAYHS OT MOJIeTTH MOHO.

Kak omnpenenuts ONTUMAIIbHYIO KOHIICHTPALIUIO cyocTpara B MOJIENH

MOJIs1? OroMacce SBIISIETCS MAKCUMAJIbHOM?
1. HOKE[)KI/ITC, B KaKOM IIponecce nMponu3BOAUTCIILHOCTL 11O Oouomacce OOJbIIe: B XeMOCTaTHOM

WIH B IEPUOINYECKOM Tporiecce pepMeHTaun?

2. Yro Takoe BHIMBIBaHHE KYJIBTYPHI M3 XEMOCTATa U MPU KaKOM CKOPOCTHU pa30aBIeHUs OHO
IIPOUCXOIUT?
3. ABTOCENEKIHA B XEMOCTaTHOM rporecce n €€  MaTeMaTHU4ecKoe

000CHOBaHHUE.



4 Yro Takoe XeMOCTaT ¢ BHEIIHUM KOHTYPOM PEryIHPOBaHUsA?

5. Kak paboTarot TypOuaocTar u okcucrar ?

6 YT0 Takoe KOHKOPJAHTHbIE U JJUCKOPJIAHTHbIE (haKTOpbI?

7. Kak paccunrtarh cyOOonTUMAaIbHYIO CTYIIEHYATYIO IIPOrpaMMy HOAIEPKaHUS KOHKOPJAHTHOTO
¢axTopa B mporecce pepMeHTannn?

8. Uro Takoe MaciTabupoBaHue mporecca GpepMeHTanuu?

9. MoOXHO 7  HUCIOJIb30BATh TEKYIIyI0  KOHLIEHTPALUIO PacTBOPEHHOTO
KHCJIOPO/1a KaK MapaMeTp MacIITaOMpOBaHUs ad3pOOHBIX MPOIECCOB (pepMEHTALINN?

10.  3aBHCHMOCTBH KOHLIEHTpALMU PACTBOPEHHOTO KUCIOPOIa OT KO3 PHLIMEHTa Macconepeiaun
ra3 — )KUJKOCTb.

11.  KLakak mapamerp MacimTaOupoBaHMs a3pOOHBIX TPOIIECCOB.

12.  Kak y4ecTh Ipu MacITaOUpPOBaHUU PA3HYIO BBICOTY GepMEHTEPOB?

13. Kak y4ecTb pu MacIITabupOBaHUU WHTHOUPOBAHHE nporiecca
PacTBOPEHHBIM YTIIEKUCIIBIM Ta30M?

14. Kak  yuects opu  MaciuTaOupoBaHUU BO3/ICICTBUE MEXaHUYECKOIO
nepeMeluBaHus HEMOCPEICTBEHHO Ha KJIETKH MUKPOOPIaHU3MOB?

15. Kakme  3HaueHus OKPYXHOM CKOPOCTHU MeIIaIKu JOIYCTUMBI TUISL
OaKTepHabHBIX KIIETOK, IPOMOKEH, PACTUTEIBHBIX M )KHBOTHBIX KIIETOK?

16.  Ilpusenute CTEXHOMETPUYECKHUE CXeMBl  OIHO- ¥ JIBYXCYOCTpaTHBIX
(epMEHTATUBHBIX peaKIuil.

17.  BsIBoja KMHETHYECKOTO ypaBHEHHsI Muxasnuca-MeHTeH.

18.  Cmoco0bl onpenenieHust KOHCTaHT ypaBHeHUs: Muxasnuca-MeHTeH.

19.  EnuHune! aktTMBHOCTH (epMeHTa (pa3MepHocTh). KakoBa ux cBs3b ¢ Maccoil (hepMEHTHOTO
npenapara?

20.  Kak yuuTbiBaeTcsi B ypaBHEHUH ()epMEHTATUBHOW KUHETUKHU JIerpajaius (pepMeHTa B Xo/1e
OMOKaTaTUTHIECKOTO Tporecca’?

21.  Ynaepxanwue dbepMeHTa B 30HE peakUUM € T[OMOUIbI0  MEMOpPaHHOIo
6uopeakropa. Hegoctatku sToro crnocoba.

22. B uém 3akmodaeTcst IpUHIAIT IMMOOHIH3ANH (epPMEHTOB?



23.  KakoBbI OCHOBHBIE METOIbl UMMOOWIN3AIUU (EPMEHTOB?

24.  VIMMoOWIM30BaHHBIC MEPTBBIC U KUBBIE KIIETKH MUKPOOPTaHH3MOB.

25. KaxoBbl audy3noHHBIE OrpaHMYCHHS B TPaHyJiaXx UMMOOMIN30BAHHBIX

(hepMEeHTOB U KJIETOK?

26. IlpuuynHa WCKaXXEHUS MaKPOKHMHETUKHM (EpMEHTATHBHBIX peakiuii B TIpaHylax
UMMOOUIIM30BaHHOTO OMOKATaIN3aTopa.

27.  Yto takoe kputepuit JlamMmkénepa niis rpaHysn MMMOOUIN30BaHHBIX KJIETOK? CBS3b CTEIICHH
UCKa)KEHUSI MAKPOKUHETUKH C KpuTepueM Jlamkénepa.

28.  Uro Takoe WIOBBII HHAEKC?

29.  Kakompenensiercs: cenapupyeMOoCTb KyJIbTYPalbHBIX KUAKOCTEH?

30.  Ilokakomy moka3aTellt0 CPaBHUBAIOT MEXTy COOO0H cenapaTopbl U LeHTpUuyru?

31. Bué™m cyTh QpuIbTpalnu ¢ UCHOIB30BaHUEM (DHIIBTPOBAIBHBIX OPOIIKOB?

32. UYro obecrieunBaeT BO3MOXKHOCTb BBICOKMX CKOPOCTeH MHKPOQHIBTPALUU IpU
JIOCTaTOYHO BBICOKUX KOHILIEHTPALUIX MUKPOOHBIX CYCIIEH3UN?

33. Hauém ocHOBaHa uroTamusi MUKpOOPTaHU3MOB?

34.  CpaBHeHHE THEBMAaTUYECKOH, HAITOPHOH 1 3JIEKTPO(IIOTAIHH.

35. IlosicHuTe OTIAMYME JI€3UHTErpallid  MHUKPOOPIaHM3MOB  OT  CTEpWIM3AlMU U
U3MeEITbUCHHSI.

36.  Onmumre 0aJUTUCTUYECKYIO U IEKOMIPECCHOHHYIO A€3UHTETPALHIO.

37.  depMeHTAaTHBHBIC METOBI IE3UHTETPALIMH MUKPOOPTaHU3MOB.

38. B uém 3axmouaercss mMeton co3maHus d(dexkTuBHON Mex(pazHOW TMOBEPXHOCTH TpPHU
HKCTPAarupoBaHUU KOMIIOHEHTOB U3 OMOMAcChl MUKPOOPIaHU3MOB?

39.  Uro maér sKCTparnpoBaHUE «CYTIEPKPUTHUECKUMID) KHUIKOCTSIMH?

40. Ha3oBuTe BemecTBa, UCIMOIb3YEMbIE B KAUECTBE «CYMEPKPUTHUECKUX» IKCTPAreHTOB
O61oMacchl, ¥ MapaMeTpbl X KPUTHUYECKUX TOUEK IO TEMIIEPAType U AaBICHUIO.

41.  OcobeHHOCTH KHUIKO(DA3HOM IKCTPAKIMHU JIAOMIIBHBIX POAYKTOB OMOTEXHOJIOTHH.

42. [Touemynpu 3KCTpaKIMK MEHUIWIIMHA UCIIOB3YIOT EHTPOOEKHBIE SKCTPAKTOPHI?

43. YeMOTIM4YatoTCsi HOHOOOMEHHBIE KOJIOHHBI OTKPBITOTO M 3aKPBITOTO THTIA?

44, HazoBurte TCPMHHBI, UCHOJB3YCMBIC JI YYACTBYIOIIHUX B IIPOLCCCEC MOHHOIO oOMeHa



BEIIIECTB Ha CTAIUSIX COPOLIMH U JECOPOIIUH.
45, Mo>kHO JU  HCIOJL30BAaTh HMOHOOOMEHHOE BBIJIEJIEHHE MIPOTyKTa

HEMMOCPEACTBCHHO U3 CYCIICH3UU MHKpOOpFaHI/ISMOB?

46. Yem oTiinyaeTcst aicopOIiyss MUKPOIIOPUCTBIMU COPOEHTaMU OT HOHHOTO 0OMeHa?

47. Kakas ocHOBHast XxapaKTepUCTHKA UCIIOIb3YETCs ISl OLIEHKH KayeCcTBAa MUKPOIOPHUCTBIX
copOeHTOB?

48. Yem xpomarorpadust omimyaercs oT gecopoumunu? Kakue CymecTByIOT pa3HOBUAHOCTH
xpomatorpadun?

49, OcCHOBHBIE MEXaHU3MbI OMOCOPOIIMU METAJLIOB.

50. PazHoBuiHOCTH OMOCOPOLIMK METANIOB € JIECTPYKLMEH M C pereHeparuei KIeToK
MHKpPOOPTaHU3MOB.

o1, TanrenuuanbHasi MUKpOGUIBTPALMs — B YéM e€ permMyLiecTa’?

52. Yro Takoe quaduiIbTpaLHsl, KaKUe 33/1a4i OHa peraeT?

53. UYro siBsieTcst ABWXKYLIEH CUIION mpoliecca Auanu3a’?

54, OneKTpoaAnan3 — Il KaKUX 1eJIel 3TOT IPOLEecC UCIONb3YeTcs?

55. JIBrky1as cuiia mporecca yibTpapuibTpaluu.

56. [IprurHbBI KOHIEHTPALMOHHOMN MOJSPU3ALMH ITPH YIbTPAadUIBTPALUU U CIIOCOOBI OOPHOBI
C HEIO.

o7. [Ipy Kakux AaBJIEHUSAX TMPOTEKAIOT MPOLECChl MUKPO-, YIbTpa-, HaHO-(QUIbTPALUU U

nporecc 00paTHOro ocMoca?

IIpumep KOHTPOJILHOI PadOTHI

Bapuant 1
1. Dnemenrsl, cnararomme 6Guotexuonoruro. Cyocerparsl. [uTatensHble cpespL.
2. OcoGEeHHOCTH MMMOOMITM30BAaHHBIX (DEPMEHTOB.
3. Tlpunuun neiicTBus adpoTeHkoB. COCTaB aKTMBHOTO MIla. BapuanT

1. XapakTepucTHKa OCHOBHBIX CTa 11 OMOTEXHOJIOTUYECKUX MPOLIECCOB.
2. DneMeHTsl, crararoume 6norexHonoruto. [IpoaykTsl.
3. buomeranorenes.



Bapuanr 3

1
2,
3.

4
1
2.
3,

5
1.
2.
3.

DJeMeHTBI, cararoime OHOTEXHOIOTHIO. BHoIornyecKkue areHThl.
®epmenTsl. CnenupuIHOCTh, AKTUBHOCTH (DEPMEHTOB.
[Tpunnun aetictBus 6uodunbTpos. CocraB OnorieHKH. Bapuant

Knerounast nHkeHepus, IPUHLMUIIBI, BO3MOKHOCTH.
Baxuunel. Bunpl, nonyuenue.
MukpoOHOE BbIIIENIAYMBaHNE U OMOT€OTEXHOJIOT U MeTaIoB. Bapuant

[Tomyuenue 6uosTaHoma.
buonoruyeckas aerpananys KC€HOOUOTHUKOB.
[TpoGuotuku u npedbuotuku. [lonyuenue, HazHaueHUE.

3ananus 119 pelieHus1 Keiic-3a1a4

Keiic-3anaua 1
depmentep 63m°, korppunmenT 3anonaenns 0,7.

OnpenenuTb KOJIMYECTBO KOMIIOHEHTOB OCHOBHOM (pepMEHTALIMOHHOM Cpe/ibl B KT IPU

CJICAYroIieM COCTaBe:

Menacca 20 %
Kykypy3Hblil 9KCTpaKkT 45%
(NH4)2S04 3,0 %
KH2PO4 15,0 r/n
MgSO4 7,0 /n

Keiic-agaua 2
Onpenenuth pacxoj 3epHa (mmieHuIa) Ha noaydeHue 10T mpomaykTa, ecnu KodhUIIUEHT

koHBepcun PB B mpoaykT paBen 48%, a BeIxon ¢epMeHTONM3aTa Kpaxmana ¢ conepxkanrem PB 50%

u3 3epHa — 1,2M° u3 1T 3epHa.

Keiic-3amaua 3
OnpenenuTh COCTaB MUTATEIBHONW CPEIbI B MPOIICHTAX U T/J1, €CIU ISl IPUTOTOBICHUS

125M3 cpenpl ymo:

Caxap-coipeli- 10000 kr
Kykypy3HbIit SKCTpaKT 550 xr
(NH4)2S04 500 kr
KH2PO4 250 kr

MgSOx4 150 kr



Keiic-anaua 4

KynpTypanbHas ;KUIKOCTh coaepkuT 451/1 ACB 6uomaccsl. O6beM cmuBa — 250>,

CKOJIBKO KT OOMacChl HOTYYHUTCS MTOCTIE €€ OTAEICHUS (PHIIBbTPAIei, eCIH BIaXKHOCTh
O6uomaccsl nocie ¢unbrpanuu 79%.

Keiic-3amaya 5
Ckonpko Heooxoaumo 100% consHoi kucinotsl (koHueHtpanus HCl 24%) mnns mepeBoxa

10T L-nmu3uHa B TM3UH MOHOXJIOPTUIPAT, €CIIU MOJIeKyJIsipHas macca L- nu3una paBHa 164moi.en.

Keiic-3amaya 6

Kynberypanbhas skuakocts coaepxut 60r/1 npoaykra. O0beM K.)K paBeH 150m°.
KaxoBa koHIIeHTpalus MpoAyKTa B (PUIBTPATE MOCIIE OTACICHHUS OMOMACCHI, €CITU TOTEPH
TIPOYKTa ¢ GuoMaccoii cocTaBisaioT 12%, a 06beM dumbTpaTa 95m°.

Keiic-3amaua 7
Kynbrypansnas xunkocts coaepxut 95r/am ACh 6uomaccsl. O0beM ciuBa — 250m°,

CKOJIBKO KT OOMacChl HOJTYYHUTCS MTOCTIE €€ OTASICHUS (PHIIbTPAIEi, €CI BIaXKHOCTh
o6uomaccel nocie guibTpannn 75%.

Keiic-3a1aua 8

depmentep 120m°, kodddurment zanomaerus 0,75.

OnpenenuTb KOJINYECTBO KOMIIOHEHTOB OCHOBHOM (pepMEHTALIMOHHOM Cpe/ibl B KT IIPU
CJIEIYIOILIEM COCTaBE:

Mermnacca 20 %
Kykypy3Hblil 9KCTpaKkT 45 %
(NH4)2S04 3,0 %
KH2PO4 15,0 /n
MgSO4 7,0 v/n

Keiic-3amaua 9

KymbTypanbHas KHAKOCTh coepskuT 150r/1 mpomykra. O6bem K.k paBen 300m°. Kakosa
KOHIIGHTpaLUsl MPOAYKTa B (HUIBTpaTe IOCIE OTIACIEHUS OMOMACCHI, €CIIM MOTEpU MPOAYKTa C
6roMaccoii cocTaBIsoT 8%, a 06beM (uibTpata 200M°,



Ketic-3amaya 10
OnpenenuTh COCTaB MUTATEIBLHOM CpPEbl B IPOIICHTAX M T/JI, €CIIU JIJIS IPUTOTOBJICHHS

250M3 cpenpl yuuio:

Caxap-cpIperr- 25000 kr
Kykypy3HbIii 9KCTpaKT 12 000 kr
(NH34)2S04 700 kr
KH2POq4 500 kr
MgSO4 250 xr

Keiic3amaua 11
Onpenenuth pacxoj 3epHa (MIICHHUIA) HA MONy4YeHUEe 25T MPOIyKTa, eciu Kodh( UIUEHT

koHBepcun PB B nmpoaykt paBen 53%, a Beixon epMeHTONM3aTa Kpaxmaina ¢ coaepkanuem PB 50%

u3 3epHa — 1,2m° u3 17 3epHa.

Kelic-3amaua 12

OnpeaenuTh COCTaB MUTATEIIBHOM CPEJIbI B MPOIEHTAX M T/JI, €U I mpurotoBieHus 350M3 cpesbl

YLLIO:

Caxap-cpIpert- 35000 kr
KyKkypy3HbIil SKCTpaKT 17 500 xr
(NH4)2SO0q4 950 kr

KH2PO4 550 kr
MgSO4 250 xr

Keiic-3amaua 13
Kakoe xommyecTBO BO3ayxa C cojaepkaHueM yriekuciaoro raza 4,0% pereHepupyroT
(hOTOCHHTE3UPYIOIINE MUKPOOPTaHU3MBI (XJIopeiiia) 3a 24 Jaca, €CIM KOHIICHTPALIUS XJIOPEILITBI
B KyJIbTypalibHOM xKuAKOCTH 201/11, a 1T Xsnopemtsl motpedinser B yac 1,2r COo.

Keiic-3anaua 14
Onpenenuth KOJIMYECTBO (EPMEHTHOrO Mpernapara, HEOOXOJUMOro Ha TMepBOMl  cTaguu
(epMeHTaTUBHOTO THUIPOJIM3a Kpaxmaja, €cld aKTUBHOCTh (PepMEHTHOro mpemapaTra paBHA
500E/mn, nHa Ir kpaxmana pacxoayercs 2,0E/r kpaxmana, a ruaponu3y mnoxasepraercs 10n
CYCIIEH3MH Kpaxmalla ¢ KOHLIeHTpauuen kpaxmaina 40%.




Ketic-3amaua 15

Jdns  rugponus3a 251 CyCHEH3MM Kpaxmajga MCIIOJIb30BaH IpenapaT aMHJIOIMTUYECKOIo
¢depmenTa ¢ aktuBHOCThIO SO00E/Mi. OnTuManbHas KOHLEHTpaus (epMEeHTHOro mpemnapaTa B
cycnensun — 0,5E/r kpaxmana. OnpenenuTh KOHIEHTPAUIO KpaxMaia B CYCIIEH3HMH, €CIIU IS
(epMEHTAaTUBHOIO TUPOJIN3A CYCIIEH3UH UCIIOIb30BaHO 2,5MI1 ()EpMEHTHOTI'O Ipernapara.

Ketic-3amaua 16

Onpenenuty KOMMYECTBO (EPMEHTHOrO Tperapara, HEOOXOJUMOro Ha TEpBOM CTaguu
(epMEHTATUBHOTO THAPOJIM3a Kpaxmalla, €ClIM aKTHBHOCTh (EPMEHTHOrO Iperapara paBHA
500E/mn, Ha Ir kpaxmama pacxoxyercs 2,0E/r kpaxmana, a ruaponu3y mojsepraercs 407
CYCIIEH3UH KpaxMaja ¢ KoHUeHTpauei kpaxmaia 30%.

Keiic3amaua 17

Onpenenuth pacxoj 3epHa (mmieHWIa) Ha moxydeHue 40T mpoaykTa, eciou KodpQUIIUEHT
koHBepcun PB B nmpoaykt paBen 51%, a Beixon ¢epmenToIm3aTa Kpaxmana ¢ coaepxanuem PB 50%
u3 3epHa — 1,2m° u3 17 3epHa.

IIpoBepouHbIEPAGOTHI
Tema «KynbTuBHpOBaHHE MUKPOOPTAaHU3MOBY

Bapumanr 1. Kak goaro Hago NOPOBOAUTH MPOLECC  KYJIbTUBHUPOBAHUS  YKA3aHHBIX
MHUKPOOPTaHU3MOB, UYTOOBI B TMPEINOJIONKEHUU HKCIIOHEHIIUATBHOTO Pa3BUTHS WX KOJIUYECTBO
yBenunumiiochk B 200 Teicsia pa3? Kakue BBIBOJBI MOXKHO cli€naTh?

Ne | p, 1/4 | Ha3Bauue
MHKPOOPTaHU3Ma

1116 Bac. megaterium

2 120 Bac. subtilis

3124 E. coli

4 | 05 Candida scotti

Bapuant 2. Kak g0iaro Heo0XoAMMO MPOBOAUTH MPOIECC KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB,
4TOOBI KOJMYECTBO KIJIETOK KoHTaMMHaHTOB (1,2,3) u meneBodt KynbTypbl (4) cTamu paBHBI?
KonnuectBo kierok BHavane N Hay = 1. Kakue BBIBOJIBI MOXKHO CAENATh?

Ne | w, 1/4 | Ha3Bauue
MHKPOOpraHU3Ma




1116 Bac. megaterium

2 120 Bac. subtilis

3|24 E. coli

4 |05 Candida scotti

Bapuanr 3. Onpenenute 00beM KyJNbTYPaJbHOH KMIKOCTH Vp, M3, €ClIM M3BECTHO, YTO BpEMs
reHepanuu KoHTamuHaHTOB t=0,3 4ac, Bpems KyiabTuBHpoBaHuA 1= 22 yac. KoHuentpauus
KOHTAMHMHAHTa K KoHIly mpouecca Cyu=10" kn/m. B Havane KyabTUBHPOBAHUS B PepMEHTEp MOMNAana
1 xneTka KOHTaMUHaHTa, KOTopas mpouas nar-gasy T,y=/ 4ac, B JajbHEHIleM pa3BUBAIOCH [10
HKCIIOHEHIIMAJILHOMY 3aKOHY.

Tema «Acentuka»

Bapuantr 1. OmnpeaenuTh 4actoTy A (KJ1/4ac) HTPOHUKHOBEHUS IOCTOPOHHEH MHUKPOQIIOPHI B
dbepmeHTep C 3arpy3kod MUTATENbHON Cpeabl B HEMPEPHIBHOM TpoIllecce KyIbTUBUPOBAHUS.
Pabounit o6bem Vp=100 M3. Koaddunuent pazbasnenus D=0,05 1/gac. HauanbHast KOHUIEHTpaLus
KOHTAMHHAHTOB Cy=10° Ky1/M1.

Bapuant 2. OnpenenuTh 4YacToTy A (KJI/9ac) HMPOHHUKHOBEHHUS TOCTOPOHHEH MHKpPOQIIOpPHI B
dbepMeHTep € 3arpy3Koil MUTATENBHON CpeAbl, MPOIIEIIIYI0 CTepUIIM3ALUI0 C KPUTEPUEM
crepwinzanuu 6,9 B HENpepbIBHOM TMpolecce KyJIbTUBUpoBaHMsA. PabGoumit o0vem Vp=10m3.
Ko>pdumment pasbapnenns D=0,005 1/uac. HauanpHas KOHIEHTpaIys KOHTAMHHAHTOB Cy=10°
KJI/MJL

Tema «BeposTHOCTb 3arpsi3HEHUsI TOCTOPOHHEH MUKPO(DIOPOIi»
Bapuant 1. Onpenenuts BepoATHOCTh Hamuuusi Q3< 3 KJIETOK MOCTOPOHHEH MUKPOQIIOPHI B
3arpyske THTATeNbHOH cpenbl 06bemomo 10 M3, mpoXoasiiue NeKOHTAMHHALMIO ¢ KPUTEPUEM

crepunusanuu 23,457, HavansHas koHIeHTpamus cx=10% xn/mo.
Pacnpenenenne Ilyaccona

Q) =exp (-N)*(Nq/q!)

Bapuant 2. B pe3ynbTare HEOCTOPOXKHOCTH Ha I1OJI MOMEIICHHUS, B KOTOPOM IPUTOTaBJINBAIOTCS
HOPOUIKH JUIsl U3TOTOBJIEHUS] MATKUX JIEKApPCTBEHHBIX (hopM, ObLIO mposnuTo V = 45 Mi pacTBopa ¢
KYJIBTYPOH CoJiepiKalieil HecrmopooOpa3yrolue TecT- MUKPOOPTaHU3Mbl, ¢ KoHIeHTparmeir Ci=20
x1/mn. Beuta 3anurta mosepxHocTh mona S=0,9 M2 KakoBa BEpOATHOCTH TOTO, YTO aHAIM3 TOKAKET
BBIXOJI CTETIEHM MUKpPOOHOW 3arps3HEHHOCTH MOMELICHUS 32 Mpeesibl HOPMBI, KOTOpasi COCTaBIIET
H<A = 12 xn/nm2.

Bapuanr 3. B d¢depmentepe obOvemom Vp=27,77 w™° pa3BuBaercs IieneBas KyJabTypa IO
HKCHOHEHIMATIBHOMY pOCTy cO ckopocThio p=0,8 1/gac, tap=74ac, HayalbHas KOHIEHTpaLUs
neneBoit KympTypsl xx=0,01 r/cM®, yhenbHsIi pacxon aspupyromero Bo3myxa Vry=2m>/(m°> MuH).

3



Ha nuHMM mnojgaud BO3IyXa YCTaHOBJIEHBI (QUIBTPHL € 3a/lepKUBAIOIIEd  CIIOCOOHOCTHIO
1=99,99999%. Cpennsia “k™0 H LeHTpalMs KOHTAMUHAHTOB B Bo3ayxe 10 ¢pumstpa Cx=3000 xin/m>,
OIPEAEIUTh BEPOSTHOCTh P(n- 1) TOro, 4TO K MOMEHTY, KOIJa KOHLIEHTpALMs LEJIEBON KYJIbTYpBI
nocturset x,=0,012 r/cM3, B hepMenTEp ¢ BO3MyXOM MPOHUKHET MeHee N=7 KJIETOK KOHTAMWHAHTA.

7.3.2 TIpomexyTouHas aTTecTalus

IIpumepHbIii NepeYyeHb BOMPOCOB K IK3aMeHy

1. Omnpenenenue GHOTEXHOJNIOTUH, YCIOBHOE JEICHHAE Ha TPYIIIBI, IPMMEPHI OMOTEXHOJIOTHIECKHX
IPOIIECCOB T10 IPYIIaM

2. IlumeBas  GMOTEXHONOTHA.  XapaKTEPUCTHKA MPOLECCOB, INPUMEHAEMBIX B  IHILEBOH
OMOTEXHOJIOTHU: MHKPOOPraHU3MbI, (DEPMEHTBI, MMMOOWIM30BAHHBIE CHCTEMBbI. ABpPOOHBIE U
aHa’poOHbIe npouecchl. [Ipumepsl.

3. IlpuHIMIHMAIbHAS TEXHONOTHYECKAs CXeMa aCeNTHIECKOrO OMOTEXHOIOrHYECKOTO

IPOM3BO/ICTBA.

4,  Tlonyuenue QeHWINMEHHMUWLIMHA. KpaTkas XapaKTepPHCTHKAa IIPOLECCA KyJIbTHBUPOBAHMS

(adpOOHBI, HMCTOYHUK YIIEpOJa, OCHOBHBIC KOMIIOHCHTHI M JONOJHHUTEIbHBIC KOMIIOHEHTHI
MUATATEIBLHOM CPEJIb).

5. Tunbl mpOLECCOB KyJIbTUBUPOBAHMS, HPUMEHAEMBIE B OMOTEXHOIOTHYECKUX IIPOIIECCAX
(mepuoauyeckuii, C TOANUTKOM, TONYHENpPEepbIBHBIE U Ap.). XapakTepUCTHKa, MpUMEpPbI
MOJIy4aeMBbIX IIPOTYKTOB.

6. IlonydyeHue aHTMOMOTHKOB NEHMIUIIMHOBOTO psna (OCHOBHBIE CTaAMM TEXHOJIOTMYECKOTO
nporiecca).

{. OO6mme MOTPEGHOCTH MHKPOOPTaHM3MOB (MAKpPOIJIEMEHTHI U MUKPOIJIEMEHTHI). [IpoToTpodsl 1
ayKcoTpo(sl.

8. IlpumeHeHHMe TIPOJYKTOB OMOTEXHOJOTHYECKOTO MPOU3BOJACTBA B CEIBCKOM  XO3SIHCTBE.
ITpumepsr.

9. Crnioco0b1 MOJIYUCHUA HOBBIX IITAMMOB-IIPOAYHCHTOB OMOJIOTUYECKH aKTHBHBIX BCIICCTB.

10. Menununckas 6uotexHonorus. ITpuMepsl IpUMeHEHHs OHOTEXHONOTMYECKUX IIPOIIECCOB B
MeaunuHe. OCOOEHHOCTH MEIUIMHCKON OuoTexHonoruu (ocobble TpeOoBaHUS K IpoleccaM
KYJIbTUBUPOBAHUS U BBIJEICHUS TPOAYKTOB).

11. Knaccudukanms 6HOTEXHOTOrMYECKHX IIPOM3BOJICTB

12.  KyneruBupoBanue ()OTOCHHTE3UPYIOIMX MHKPOOpranusMoB. Ilorpe6HocTH (BOTOTPOQOB.
Twurb! anmapaToB Ui KyJIbTHBHPOBaHUS (HOTOTPODOB.

13.  TumnoBsle anmapaTypHO-TEXHOIOTHYECKUE CXEMBI

14. Dkonormueckas  OUOTEXHOJIOTHSI. OOmmi  momxod K  CO3HAaHHIO  acCOIMAIlUKA
MHKpOOpFaHI/ISMOB. CHOCO6I)I YTI/I.]'II/ISaI_H/II/I MI/IKpOOpFaHI/ISMOB-,}IeI‘pa}IaHTOB KCGHO6I/IOTI/IKOB.

15.  JloxymeHTHl, XapaKkTepHU3yIlHe ITaMMBI-TIPOAYLIEHTHI, HCIIOJIb3YEMBIE B



OMOTEXHOJIOTHYECKUX TPOU3BOJICTBAX.
16. Vicnoms3oBanue QorotpodoB B OUOTEXHONOrHMM  (IPUMEPhl HPOLECCOB, B  KOTOPBIX
UCTIONB3YIOTCS POTOCHHTE3UPYIOIIUE MUKPOOPTAHU3MBI ).

17. Tny6unnas gepmenranus, ocoOGEHHOCTH, IPEUMYIIECTBA.

18.  TIlpumenenue Gepmentos. OCHOBHBIE KPYMHOTOHHAKHBIE IPOM3BOICTBA (PEPMEHTHBIX
npenapatos. CheIpbe JUIs 10J1y4yeHUs HepMEHTOB.

19 TunoBkie CXEMBI 1 OCHOBHEIS CcTaaun OHMOTEXHOJOTHYECKHIX IMPOU3BOJCTB.

20.  IlonydeHue MOJIOYHO-KMCIIBIX 3aKBACOK (00IIas TeXHOIOrH4ecKas cxema). [IpuMeHenue
MOJIOYHO-KHUCIIBIX 3aKBACOK B MUILEBOI MPOMBIIIICHHOCTH.

21. TlomyueHne NIPOMBILIIIEHHBIX MUKPOOPraHU3MOB

22. XapakTepHCTHKa OCHOBHBIX CTaUil GHOTEXHONOTHYECKUX MPOLIECCOB

23. TIpoMmbliieHHbIE GHO0OBEKTHI (IITAMMEIL, PAChl, CEPOBAPHI, KyJIbTYPhI KIIETOK, TKAHEH,
aCCOIIMAIINN ).

24, MukpoOHOIOrHYecKOe MPOU3BOICTBO JEKAPCTBEHHBIX CPEJICTB

25. XpaneHue IPOMBIILIEHHBIX MUKPOOPTaHH3MOB

26. TlomyueHue TEXHHYECKUX TIPOLYKTOB JUIS HPOMBIILIEHHOCTH

27. 1lltaMMBbl 115 TUIEBOI MPOMBIIIIIEHHOCTH

28. CxonctBo U pa3nuyus B craamax  (epMEeHTAINH, ouoTrpanchopmanym
Ouokaraimsa

29 HazoBure BApPUAHTHLI ITPOLECCOB, PCAIIU3YIOIUX CTAAUI0 Pa3ACIICHUSA KUAKOCTU U OHOMACCEL.

30. Ilepeuncnure pepMEHTHI, NPUMEHSIEMBIE npu (hepMEeHTaTUBHOM T'HJIPOJIN3E
O6MOMaKpPOMOJIEKYII

31 Hepe‘{I/ICHI/ITe MIPOLECChI, UCITOJIB3YCEMbIC HA CTAAUAX BBIACICHUA BHCKIICTOYHBIX U
BHYTPUKJICTOUYHBIX IIPOAYKTOB MeTaboau3Ma.

32. buosHepreTHka.
33, OCHOBHBIE THIIBI GHOTEXHOJOTHYECKHX MPOLIECCOB IO MEXAHONAOUIBHOCTH KIETOK
34. BuoreorexHonorus.

35. Tpebopanus 0e301acHOCTH, MpEabsIBIIIEMbIE K MPOMBIIIIEHHBIM
MHKPOOpraHu3Mam

36. IleneBble MPOLYKTHI GHOTEXHOIOIMYECKOTO MPOLIECCa
37. TyOynspHbIif Hpoliecc HENPEPHIBHOTO KYILTHBUPOBAHHS MHKPOOPTaHH3MOB.
38. OO6ume MpUHLMIILI pa3paboTKU IIPOMBIILIEHHON GHOTEXHOJIOTHH.

39. XeMoCTaTHBII MPOLIECC  HENPEPHIBHOTO KYJIbTUBUPOBAHHUS C  OJMHOYHBIM
OropeakTopoM

40. TpombiiwienHoe KyJIbTUBUPOBAHUE (POTOTPOPHBIX MUKPOOPTaHU3MOB



