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1. ey, 32712491 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHus! 110 AUCHHUILIMHE

K 0CHOBHBIM LeJSIM OCBOCHUS AUCHUIUIMHBI «IIpoMBbIluIeHHass OMOTEXHOJIOTUSD) CIIETyeT
OTHECTH:

- IlonyueHue TEOPETHMUECKUX M NPAKTUYECKUX HABBIKOB CTYJEHTAMM I10 HAIPABIICHUIO
noaroroBku 19.03.01 «buotexHonorus» B 00JaCTH CO3IaHHS MPOMBIIIJICHHBIX MPOAYKTOB Ha
OCHOBE OMOTEXHOJOTHUECKUX MPOIIECCOB

- @opMupoBaHHE KOMIIETEHIIMH B pemeHUH MNpo(ecCHOHANBHBIX 3a1ad OyIyliero
BBIIMTYCKHUKA C Y4€TOM COBPEMEHHOT'O YPOBHSI Pa3BUTHsI OMOTEXHOJIOTHUECKOW TPOMBIIIIICHHOCTH

K 0cHOBHBIM 3a/1a4aM OCBOCHUS TUCHUILTHHBI «][pOMBIIITICHHAs OMOTEXHOJIOT U CIIETYeT
OTHECTH:

- O3HaKOMJIEHHE C COBPEMEHHBIM COCTOSHHUEM M IEPCIEKTHBAMU Pa3BUTHS OCHOBHBIX
HaNpaBJICHUN MPOMBIIIIICHHOW OMOTEXHOJIOTHH

- [lony4eHune MpakTUYECKUX U TEOPETHUECKUX 3HAHUN MCII0JIb30BaHUS OMOTEXHOIOTHYECKUX
NPOIIECCOB B TIOJYYEHUH TEPBUYHBIX METa0OJUTOB, MHUKPOOHBIX M JpPYrHX Ounomacc,
CEJIbCKOXO35IMCTBEHHOM, ITUIIEBON U MEAUIIMHCKON IIPOMBIIUIEHHOCTH

- TONyYeHHE HaBBIKOB B CIOCO0AX IMOJYYEHHUS MPOIYLEHTOB, MPOBEIEHHS MPOIECCOB
IIPOBEJCHUHU IMPOLIECCOB O CYIIECTBYIOIIMX TEXHOJIOTUAX IIOJYYEHUsl 3TAaHOIA, OPraHUYECKUX
KHUCJIO0T, OelIKoB, BuTaMuHOB, BAB 1 ra3os.

[TomyyeHHble Ha €€ OCHOBE 3HaHUS OOECIEeYMBAIOT B JajbHeWIIeM Oojiee TIIyOOKyro
MOJIrOTOBKY CTYJEHTA IO JIt0OOH M3 BHIOPAHHBIX UM JAMCLUMIUIMH CHEIHMAIH3AlUN CHEIHATbHOCTH
"buorexHonorus".

2. Mecro nucuuminnsl B crpykrype OOII 6akanaBpuara

Jucuumnuna «[IpoMbliineHHass OHOTEXHONIOTHS) OTHOCHTCS K YUCITY MPOGECCHOHATBHBIX
y4eOHBIX AMCHUIIINH 0a3oBoii  uwactu  bnoka 1 «/lucuunnuHbl (MOIYTH)» TPOTPaMMBI
OakanaBpuara.

Hucuumuna «[IpoMpliieHHas OMOTEXHOIOTHUS» SIBISETCS IEHTPATBLHON TUCITUIUIMHON B
Oo0yYeHUU CTYICHTOB, CTPYKTypUPYIOIIEH mpodeccHoHANbHbIE 3HAHUS CTYIACHTOB. B xome
OCBOGHUS TUCIUIUIMHEI, CTYJICHTBl Yy4aTCs MOHUMATh MEXIUCIUIUTHHAPHBIC CBSI3U, UCTIOIB30BATh
MOJIy4EeHHBIE B APYTUX AUCHIUIUIMHAX 3HAHUS B cBOei mpodeccnoHansHOM obmactu. JucuurimHa
JIOTUYECKH M COJEPKATEIbHO-METOJAMUYECKH CBS3aHA C M3yYaeMbIMH paHee WM MapajuielbHO
mucuuminHaMu: «OO0miast Ouonoruss ¥ MUKpoouosorus», «buoxumusy, «XuMus OHOTOTHYECKH
aKTUBHBIX BemiecTB», «OCHOBBI OuoTexHONOTUNY», «OCHOBBI TEXHOJOTHYECKUX IPOIIECCOBY,
«Kinerounbie TexHomorum», «OCHOBBI pa3pabOTKU KOHCTPYKTOPCKOM U TEXHOJIOTUYECKOM
JOKYMEHTAIIUN», a TaK:Ke CO3/aeT 3aAel M MOCIEeAYIOINX AUCIUIIINH, YIIyOIsOIUX 3HAHUS B
npodeccuonanbHoi obmactu: «llpomeccel W ammaparbl OMOTEXHOJIOTHYECKUX IPOU3BOACTBY,
«OCHOBBI YIIpaBIICHUS TPOU3BOJICTBOM B OHOTEXHOJIOTUYECKOW OTpaciam», «MoneKkynspHas u
KIeTouHas  OworexHonorus», «MmmyHoOmorexHonorusi»,  «llpukinagHas — dH3UMOIOTHUSY,
«IIpoeKkTHpOBaHUE TEXHOJOTHMUECKUX JIMHUNY», «TeXHONOrHs MONy4YeHUs OMOTEXHOJOTHYECKHIX
MPOOYKTOB»,  «Meroabl cepTudUKAIME U KOHTPOJS B OHOTEXHOJOTHYECKOM IPOLIECCE),
«ArpobuorexHonorus», «MeaunuHcKas — OwoTexHonorus»,  «llumeBas  OMOTEXHOIOTHUSY,
«DKOOHOTEXHOJIOTUMD», «DOTOOMOTEXHOIOT U,



OOmasi TPyJOEMKOCTh

3. CTpyKTypa U coepkaHue JUCUUILIMHBI

U CITUIIIINHEBI

coCTaB/sIeT 3 3adeTHBIX €AUHHI], T.C.

aKaJeMHYECKUX YacoB, U3 KOTOPBIX 18 "4acoB — camocTosITeNbHast paboTa CTyIEHTOB.
JucuunnuHa uzyvaercs Ha 3 Kypce B 5 cemecTpe.

Aynurtopnbie 3anstust 90 wacoB. Jlekiuu — 36 vacoB, mabopaTopHbie padoThl — 18 dacos,

ceMHHapcKue 3aHITHsI — 36 yacoB. @opMa KOHTPOJIS — 3K3aMEH.

B pesynbrate ocBOSHMS AUCHUIUIMHBI (MOLyJIs) y o0ydaromuxcs GopMHUPYIOTCS CIICAYIOIINE
KOMIIETEHIIMM M JIOJDKHBI OBITh JOCTUTHYTHI CJEIYIOIIUE pe3yslbTaThl OOyueHHsI Kak JTall

(bopMHPOBaHUS COOTBETCTBYIOIIUX KOMIIETEHIIHIA:

KO,H KOMIICTCHIINHA

B pesynbTare ocBoeHuUs
00pazoBaTesbHOI MPOrpaMMbl

[epeueHs IaHUPYEMBIX PE3YIIBETATOB 00YUYEHHS 11O

00y4Jaronuics: JOIKeH JUCLIUIIIMHE
o0nanath
OIIK-7 Crioco0eH IpoBOUTH
3KCIIEPUMCHTAJIBHBIE NOIIK-7.1. 3naer Oa30BbIe MaTeMaTHYECKHUE,
HCCIICIOBAHMS M UCIIBITAaHUA 110 | (u3nyeckue, GPU3NKO-XUMUIECKHE, XUMUIECKHUE,
3alaHHOI METOHKE, OrosornyecKne, MUKpOOHOJIOTHYECKUE METO/IBI,
HaOJIOICHNST 1 U3MEPEHUS, MIpUMEHSIEMBbIE B OMOTEXHOJIOTHH
00pabaTsIBaTh U
WHTEPIPETUPOBATH NOIIK-7.2. Bnageer 0CHOBHBIMH METOAAMU
SKCIICPUMCHTAJIbHBIC JaHHBIC, 9KCIICPUMECHTAIbHBIX HCCJIeJOBAHUN U UCTIBITAHUI
MPUMEHSS MaTeMaTUYECKUE, B OMOTEXHOJIOTUH
¢usnueckue, Gpuznko-
XUMHYECKUE, XUMUUECKUE, NOIIK-7.3. 'oToB 10 3a1aHHON METOIUKE
Ouosnornyeckue, MIPOBOAUTD SKCIIEPUMEHTAJIBHBIC HCCIICAOBAHUS U
MHKPOOHOJIOTHYECKUE METOIBI WCIIBITAHUS, HAOTIONCHNUS U H3MCPEHHUS,
00pabaThIBaTh M HHTEPIIPETHPOBATH
JKCHEPUMEHTAIbHBIE JAHHBIE
IK-5. Crioco0eH poBOUTH UIIK-1.1. 3naet TexHooruto noyuenust bAB;

ITOJITOTOBUTEINIBHBIE PAOOTHI IJIst
OCYILECTBIICHHS
OMOTEXHOJIOTHIECKOTO
npouecca noiaydenuss bAB

mpaBmiia paboThI C KyJIbTYpaMi MUKPOOPTaHU3MOB,
KJIETKaMH PACTCHUH U JKUBOTHBIX; METO/BI
IIPUTOTOBJICHUS INTATENIFHBIX CPeJl; TPEOOBAHNS
IIPOU3BOACTBEHHON CAHUTAPHH, ACEIITHKHY,
MO’KapHO# OE30ITaCHOCTH M OXPAHbI TPY1a; METOIBI
IOJIEPKaHUS YMCTOM KyJIbTYpPhI IITaMMa
MHUKPOOpPraHU3Ma-IpoIyLIeHTa; paBmiia paboTHI ¢
aBTOKJIAaBOM; TpeOOBaHMsI K CTEPHIIN3ALINN
MTUTATENBHBIX CPEI; IPAaBUIIa SKCIITYaTALIN
OMOTEXHOJIOTHYECKOT0 000pYJOBaHNUS

UIIK-1.2 YMmeeT npou3BOAUTH pabOTHI IO
CTEpHIIM3ALNH J1a00paTOPHON ITOCY B
WHCTPYMEHTOB; OTOMPAaTh 00pasIbl
MHUKPOOPTaHU3MOB,KJIETOK PACTEHUH U KUBOTHBIX
13 IIPUPOJTHOM CPEIbl; IPOU3BOIUTD IIOCEB
OMOJIOTHYECKOT0 MaTepHraa ¢ HeNbI0 ITOTyYeHHUS
HAKOIHUTEIBHON KYJIBTYpPBI ISl IPOBEICHHUS
OMOTEXHOJIOTHYECKOT0 IPOIiecca; MPOU3BOAUTD
MIPEBAPUTEIIFHYI0 00paOOTKY CHIPBS,




HCIOJIB3yEMOT0 JUIs IPUTOTOBJIECHUS MUTATEIIbHBIX
cpen; MPOU3BOJAUTH IIEPECEB NHOKYIISIHTA C LENBIO
BBIJICJICHNS] YUCTON KYJIBTYpHI IITAMMA
MHUKPOOPraHU3Ma-MPOIyLHEHTa Il IPOBEACHHUS
OMOTEXHOJIOTHYECKOT0 MPOIIecca; IPOBEPITh
OJHOPOJHOCTb YUCTOM KyJIbTYphI ITAMMa
MHUKpPOOPraHU3Ma-MPOIyLEHTa IO
MOP(OIOTHYECKUM U (PH3HOIOTHUECKUM
IIpU3HAKaM; IPOU3BOIUTE PAOOTHI IO
BOCCTaHOBJICHUIO JIMO(DHIM3UPOBAaHHON 3TAIIOHHOM
KyJIBTYPBI ¥ ITOJICPKHUBATH €€ KU3HECTIOCOOHOCTD

HIIK-1.3 Brageer MeTojaMy NOATOTOBKU
OMOTEXHOJIOTUYECKOH MOoCyAbl M 000PYIOBaHUS IS
IIpoBeJIeHUs] OMOTEXHOJIOTHYECKOTO TIPOLecca;
OMOJIOTHYECKUX OOBEKTOB M MaTEPUAIIOB IS
OMOTEXHOJIOTHYECKOT0 MPOLIEcca; MPUTOTOBIICHUS
MUTATEIbHBIX CPEel Ul KyJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB-IIPOJYLIEHTOB, KIIETOYHBIX
KyJbTYp *KUBOTHBIX U PACTEHUN 3aJaHHOTO
COCTaBa; METOJIAMH BBIACICHUS U MOAICPIKaHUS
YHUCTBIX KYJbTYP MUKPOOPTaHU3MOB — IPOJYLICHTOB
BAB; o:xxuBneHUS KyJIBTYyp MUKPOOPTaHU3MOB,
IIPOBEJCHUS I0CEBOB MUKPOOPTaHU3MOB-
MPOJYLEHTOB Ha TBEP/BIE U XKUJKUE MUTATEIbHBIE
cpensl

IK-6

CrocoOeH TpOBOTUTH
OMOTEXHOJIOTHYECKHIE TIPOLIECCHI
C MCIIOJIb30BAHUEM KYJIBTYD
MHKPOOPTaHU3MOB, KJIICTOUHBIX
KYJIBTYDP PACTCHHI U HKUBOTHBIX

HIIK-6.1. 3HaeT METOIbI OIYYEHHUSI IPOTYKTOB
OMOTEXHOJIOTHH; CIIOCOOBI KyJIETHBHPOBAHUS
MHKPOOPIraHKU3MOB; MpaBuja dKCILTyaTaluu
OUOTEXHOJIOTMUECKOr0 000PY10BAHUS; METOIbI
¢buIbpTpanuu, cenaparyy, HeHTpU(GyTHpPOBaHHUS,
OTCTauBaHUS, (IOTAIUH WM KOATYJISIUH;
XUMHYCCKHE U OMOXIUMHYCCKHE METOBI

OYHCTKH NPOYKTa; TpeOOBAHUS OXPaHbI TPY/Ia;
TEXHOJIOTHYECKHAE MHCTPYKLUH IO IPOU3BOJACTBY
FAB

NIIK-6.2. YMeeT npon3BOIUTH PaOOTHI 1O
Pa3MHOXKEHUIO U

BBIPAIIMBAHUIO IOCEBHOIO MAaTEpHana s
OMOTEXHOJIOTHYECKOTO0 Tporiecca noiayuyeHus bAB;
MIPOU3BOANTE OTOOP 0OPA3IOB KYJIbTYPaIbHON
KHUJIKOCTH ISl OHOXUMUYECKOTO U
MHUKPOOHOJIOTHYECKOTO KOHTPOJIS; OCYIIECTBIISTh
paszeneHue KyJabTypajbHOM KUIAKOCTH U OMOMacChl
Pa3IMYHBIMH METO/IaMU; TIPOU3BOIUTH pabOTHI IO
pa3pyLEeHUIO KJICTOYHOH 000JI0UKY 1 BBIJICJICHUIO
LIEJIEBOTO MTPOAYKTAa ONOTEXHOIOTHYECKOTO
MIPOU3BOACTBA; MPUMEHATh SKCTPAKLIUOHHBIE U
MOHOOOMEHHBIC METO/BI 11 OUUCTKH

LEJIICBOTO NPOAYKTA OMOTEXHOJIIOTHYECKOIO
MIpOU3BOACTBA OT

puMeceii; o0ecrieunBaTh BHIIOIHEHNE TTPOLIECCOB
TpaHyJIMPOBaHHUSL, IPAKUPOBAHUS U
TabJIETUPOBAHMS TOTOBOM MPOAYKIHU




UIIK-6.3 BrageeT MeTojaMH KyJIbTUBUPOBAHHUS
MHUKPOOPTaHU3MOB-TIPOAYIIEHTOB, KIIE€TOYHBIX
KyJIBTYD ’KUBOTHBIX M PACTEHUI; cenapayn
KyJIBTYPaJIbHOH >KHIKOCTH U OMOMACCHI ISt
IIpoBeJIeHUs] OMOTEXHOJIOTHYECKOTO TIPOLecca;
BBIJICJICHUSI TPOAYKTa ONOCHHTE3a U TIPOBEICHHE
OUYHUCTKU M KOHIICHTPUPOBAHUS; OITYICHHS
roToBOH (OPMBI (PepPMEHTHBIX MTPEIApPaToB,
MTPOOMOTHKOB, ITPEONOTHUKOB, JIEKAPCTBEHHBIX
CpeJCTB, BaKIMH, OMOYJ00peHui

3.1 Buabl yueOHO# padoThI M TPYA0EMKOCTh
3.1.1. Ounas opma oOyueHust

Ne . KoanuectBo CeMecTpbl
Buj yueOHoit padoThl
n/n 4acoB
1 | AyautopHble 3aHATHSA 90 90
B ToM uucne:
1.1 | Jlexuun 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHATHS 36 36
1.3 | JIabopaTopHble 3aHSATHS 18 18
2 | CamocTosiTeqbHas padoTa 18
B ToM uucne:
2.1 | [logroroBka IOKIa70B 18
3 | lIpomesxkyTouHasi aTTeCTALUS
3auet/aud.3auer/sIK3aMeH IK3aMeH
Hroro 108




3.2 TeMaTnueckuil IVIAH U3yYeHUS AUCHUTIIHUHBI

3.2.1. Ounas opma oOyueHust

TpynoemkocTb, yac

AyautopHasi padora 2
FTHERERE
Ne Pa3jenbl/TeMbl o . 28 = Ex SE | o g
n/m JIHCIHILIAHBI 8 = SFE 28 3 21| 8 S
(o) S 2 3| &5 c = 2
S 387 ¢ | BE 2
O E = = 8
1 Pasnea 1. Beenenue B 6 4
NPOMBIILTEHHYI0 OMOTEXHOJIOTHIO
1.1 | Tema 1. CoBpeMeHHOE COCTOSIHHE U 2 2
MEPCIEKTUBBI Pa3BUTHSA
POMBIIIJICHHON OMOTEXHOJIOTUH
1.2 | Tema 2. [lutarenbHble CPEBI. 2 2
Ob6opynoBanme
1.3 | Tema 3. IIpoayuenTsl. [TpuHLnIE] 2
COCTABJICHUSI IUTATEIILHBIX CPE]T
2 Pa3zpnen 2. IlpomblnuieHHAA 8 4 6
OMOTEXHOJIOTHS B CeJIbCKOM
X034HCTBE
2.1 | Tema 4. bUOTEXHOJIOTUS B CENBCKOM 2
X0341CTBE, KOPMOBOM OeJI0K
2.2 | Tema 5. TexHonOrHs NOJIy4EHUS 2 2
KOPMOBOT'O OeJiKa
2.3 | Tema 6. TBepnodasHas pepmMeHTaIHs B 2 2
HapalMBaHUU OMOMACCHI TPUOOB
2.4 | Tema 7. buonectuuuasl 2 4 6
3. | Pazpea 3. IlnmeBasn 10 8
NPOMBIILIEHHOCTh
3.1 | Tema 8. Ilomyuenue 3taHoIa C 2 4
MCIOJIb30BAHUEM TEXHOJIOTUHU TIEPBOTO
TTOKOJICHUS
3.2 | Tema 9. [Ipon3BoacTBO OHOATAHONA. 2
TexHoJ0rHsI BTOPOTO MU TPETHETO
MOKOJICHUS
3.3 | Tema 10. Opranndeckue KUCIOTBHI. 2 2 4
[TonmyuyeHnne TMMOHHON KUCIIOTBI
MUKPOOHBIM CHHTE30M
3.4 | Tema 11. Opranndeckue KUCIOTBHI. 2
[TonydyeHne MOJIOYHOM KHUCIOTHI
MUKPOOHBIM CHHTE30M
3.5 | Tema 12. [lonydyeHue ykcycHOM 2 2
KHCJIOTHl MUKPOOHBIM CHHTE30M
4. | Paznea 4. IlpombinieHHoe 8 4 4
noJiyueHue MeTadoJuTOB
MHMKPOOHBIX KJIETOK
4.1 | Tema 13. bBuoxaranus. UMmoOmm3anus 2 2
KJIETOK ¥ pepMeHTOB. MeToIbI,




IpUMEHEHHE, 0COOCHHOCTH
4.2 | Tema 14. IlonyyeHrne aMMHOKUCIIOT 2 2
6uotpanchopmarmeit
4.3 | Tema 15. IlonyueHre BUTAMUHOB 2 4
rpynnsl B Mukpobuonoruyeckum
CHHTC30M
4.4 | Tema 16. Ilonydyenne aHTHOMOTUKOB 2
5. | Pa3ngea 6. IlpombiniieHHast 4 2
OMOTEXHOJIOTHSA B KOJOTHYECKOMH
IOBECTKeE
Tema 17. ITonyuenue Guorasa 2
Tewma 18. TexHOMOTHS OUYUCTKU 2 2
CTOYHBIX BO/J MI/IKpOGI/IOHOFI/IquKI/IM
MCTOAOM
33 Coneprxkanue qUCUMILIHHBI
Coaep:xanue pa3aesoB JUCUUIIUHbBI

1. Bsenenue. COBpEeMEHHOE COCTOSHHUE UM  IEPCIEKTUBBI  PAa3BUTHUSA
MPOMBIIIJIEHHOU OMOTEXHOJIOTHH. OOBeKTHI MPOMBIIUIEHHOMN
OouotrexHonoruu. TpeOoBaHUS, MPEABSABISAEMbIE K MPOMBIILICHHBIM
MUKPOOPTaHU3MaM, CKPUHUT MTPOMBIILICHHBIX IITaMMOB. [TonsaTue pakrop
(daronuszuca NpoayleHTOB.

2. buorexHonorus B cenbCKoM Xo3siiicTBe. [IpoMblnuieHHass OMOTEXHOIOTHS
JUISL CENBCKOTO X03sicTBa. McTopusa pa3Butus orpacid. MUpPOBOW OMBIT.
[Tpoxgynentsl. Chipbe.

3. IlpuHuunuanbHasi TEXHOJOTMYECKasi cXeMa TMOJYyYeHUS MUKPOOHBIX
OenkoBbIX mpemnaparoB. [lomydenue ApoxoKed Ha YTIEBOJHOM ChIPhHE.
[Tomy4yenue apoxixeil Ha METaCCHOM U CIUPTOBOM Oape. XapakTepUCTUKA
FOTOBOTO MPOJYKTA.

4. Hcropus OTEYECTBEHHOW CIMPTOBOW IPOMBIIIJIEHHOCTH. TEXHOJIOruu
nepBoro nokosieHus. [IpoayneHTsl 3taHona. TeXHOJIOrusT MpOU3BOJICTBA
criupTa u3 3epHa u KapTodens. TeXHOIOTus MoTydeHus CIUPTa U3 MEJIacChl

5. Hcropus pazBuTUsA TUAPOJIUZHON MPOMBILIJIEHHOCTH. TE€XHOJIOrUs BTOPOIO
MOKOJICHUs. TexHonoruss TpeTbero ImnokoyieHus. [IpomyueHtsl s
TUAPOJIM3HOTO MTPOU3BOACTBA. He mureBbie cyOcTpathl st pepMEHTAIIHH.
TexXHOI0rus MOJy4YeHUsl CIUPTa Ha APEBECHBIX OTXOAAX.

6. Ilomyuenue opraHuyeckux KuciaoT. VcTopus mnoiiydeHus JUMOHHOU
KHUCIIOTHI MUKPOOHBIM OMOCHHTE30M. DU3HUECKre U XUMUYECKHUE CBOMCTBA
JUMOHHOM KUCIOThI. [Iponyuentsl. Coipbe. T€XHONOTUS MPOU3BOICTBA.

7.  HcTopus OTKpPBITHS YKCYCHOM KUCIOTHL. [IpOylIeHThl YKCYCHOM KUCIIOTHI.

Coblppe M1 TOJYYEHHUS] YKCYCHOM KHUCHOTBL. TEeXHOJIOrus MOJy4eHUs
YKCYCHOM KHMCJIOTBI C UCIIOJIb30BAHUEM MUKPOOPTaHU3MOB




10.

11.

12.

13.

14.

15.
16.

17.

18.

3.4

Hctopuss OTKpBITHA MOJOYHOU KHUCHOTHI. DU3NYECKHE U XUMHUYECKHUE
CBOMCTBAa MOJOYHOM KHUCHOTHI. I[Ipumenenue. IlpoayueHTbl MOJIOYHOU
KUCIOTHl. ChIpbe I MPOU3BOJACTBA MOJOYHOW KHUCIOTHL. TexXHOJOrus
MOJIYYEHHUS MOJIOYHOM KHUCTIOTHI

buokatanu3 B TpOMBINIIEHHOW OWOTeXHONOTUH. MMMOOMIM30BaHHBIC
KJIETKM MHUKpPOOPraHM3MOB M UX mnpumeHeHue. Hocurenn s
MMMOOUITN30BaHHBIX (hepMeHTOB. Mertonbl MMMOOUITU3AIUU
01m000BbeKTOB. (OCOOEHHOCTHM  KUBBIX HWMMOOWMIIM30BAHHBIX  KIIETOK
MUKPOOPTraHu3MoB. [IpumeHneHre ”UMMOOMITN30BaHHBIX (PEPMEHTOB.
[Tonyyenne  Omomacc  rpubOB  TBepaodasHol  (pepMeHTaIue.
TpagunmoHHele ¥ HETpaAUIMOHHBIE  cyOcTpaThl.  TexHomorus
BBIpAIIMBaHUS BEILICHKHU.

[Tonyuenne 6uomacc 6monectuin1oB U OnopyHrunuaos. Knaccudukanus
OnopyHruuAoB U OMoMHCEKTUIMAOB. (OCHOBHBIE CTaauu TIpoliecca,
dbopMbI OHoIIpenepaToB OMOMECTUIIHIOB.

OO6mas xapaktepucThka BUTaMUHOB. Butamuusl rpynmel B. Texnonorus
MPOMBIILIJIEHHOTO MOJTYy4YEeHUs IMaHOKOOalaMIHa.

[lonyuenne amuHOKHMCIOT. IIpomyleHTbl aMHHOKHUCIOT, METOJIbI
CKpUHUHTA TPOAYIEHTOB: ayKCOTPO(HBIE MYTaHTBI W PEKOMOWHAHTHI.
Perynsaropusie aykcoTpodHbie MyTaHThl. [lyTn OMOCHHTE3a aMUHOKHUCIIOT
B KIIETKE.

[IpoMpblilIIEHHOE OJyYeHUE aMUHOKHUCIIOT Ha MpUMEpPE JTU3HHA. Y CIIOBUS
onocuHTe3a, IBYX(a3HOCTh mporeccoB. [IpomsBoacTBo Tpumnrodana u
rmytamuHa.  [lpoxyuentel.  YcnmoBus — OuocuwHTe3a, ABYX(ha3HOCTb
npoiieccoB. MeToabl OYMCTKH aMUHOKHCIIOT.

buosiornueckasi ounCcTKa CTOYHBIX BOA. TexHonorus.

[Tonyuenne Owuoraza. XapaKTepUCTUKa MHUKPOOMOTHI, YYAaCTBYIOIIEH B
onomeranorenese. CyOcTpaTsl sl MPOHW3BOACTBA Oumoraza. MupoBbie
MPAKTUKHA BHEIPEHUSI OMOTa30BbIX YCTAHOBOK.

[MonudyHkIMOHANTEHBIE ~ MHKPOOHBIE  CMeCH.  bHO’HEepreTHdecKue
YCTAaHOBKHU MPOMBIIIUICHHOTO MaciiTada 1 JUisl YaCTHOTO HCIIOJIh30BAHUS.
OpHocTaguitHelii  crmoco®  kuaAKOo(a3HOro  MOJydeHus  Ouorasa.
JIByxcTaguiiHpli  crmoco0  JKuakodasHOro  IMOJMYYeHHS  MeETaHa.
TBepnoda3neiii cnocod momyueHue Owuorasza. llemmromo3ocoaepikaiine
cyoctpathl. IlepcrieKTHBBI BHEAPEHHsS OHMOTa30BBIX YCTAHOBOK Ha
tepputopuu Poccun.

O0o006111eH1E, 3aKII0YCHHE.

TemaTuka ceMMHAPCKUX/MPAKTHYECKUX U JIA0OOPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/IpakTUYECKUE 3aHATHS

Tembl s [OKIIA0B:

Tembl TOKIIQI0B AT MPAKTHUECKUX 3aHATUH 10 qucuuiinae «[IpoMelnuieHHass GMOTEXHOIOT U
IIpOMBILIIIEHHOE TIOJIyYEHHE. ..
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1. A3zoTobakeTprHa

2. IIceBnobakTeprna

3. Huzun

4. [Nennuuinux

3. CrpentoMuux

6. [Mpamunuana

7. I'puzeodynbBuH

8. Wucynuna

9. Bakuun npotus Bupyca gurypa
10. BbakrepuodaroBsix npemnaparon
11. CriopTHBHOIO TUTaHUS

12.  IlpoOuotukoB

13.  Jlu3uHa

14. Tpuntodana

15. Tpeonuna

16.  Kcanrana

17.  Anprunaros

18.  IlonuokcuankaHaTOB

19.  uxiI0#E€KCTPUHOB

20.  Auerona, OyTaHona

21. bakrepuanbHON LEIIIIOI03bI
22. Worypra

25.  buoronnua

3.4.2. JlabopaTopHbIe 3aHATUS

1. Beiienenue mraMMOB IEPCIEKTUBHBIX /IS TOJTyYeHHs OaKTepHaIbHBIX YI00pEHHIA
2. [lonmyuyeHne 3TUIOBOTO cIIUpTa (pepMEHTAIIMEH HA caxapocoaepKallux cyocTpaTax
3. [Nonyyenue ButamuHa B2 ¢epmenTanueit mramma Micrococcus luteus

4. IlomyyeHre U OYMCTKA JUMOHHOU KHCIIOTHI

3.5 TemaTuka KypcoBbIX IPOEKTOB (KyPCOBBIX padoT)

He npexycmoTpeHo yueOHBIM TUTAHOM

4. Y4eOHO-MeTOAUYECKOE U I/IH(l)OpMaIII/IOHHOC o0ecreueHue

4.1. HopmatuBHbie 10KyMeHTHI 1 'OCTb1

Her

4.2. OcHOBHAas JUTEepaTypa

1. bupiokoB B.B. OcHoBbl npomsbinieHHoi 6uotexHonoruu. — M.: KomnocC, 2004. - 296 c.
Anpec xpanenus yi. I1. Kopuaruna, 22.

Ilept C./Ix. OCHOBBI KyJIbTUBUPOBAHUSI MUKPOOPraHU3MOB U KiIeTok. MockBa: Mup, 1978
Bopo6sesa JI.U. IIpombiuiennas mukpoouoiorus, Mzq MI'Y, 1989

[Tpomsbinutennas mukpooduosnorus. nox pen. H.C. Eroposa, Mocksa: Briciias mkona, 1989

kWb

Lpimbanenko, H.B. buotexnonorus / H.B. LlpimOanenko ; Poccuiickuii rocyaapcTBeHHBIN
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neparoruueckuil yausepcutet um. A. U. I'epuena. — Cankr-IletepOypr : PITIY um. A. 1.
I'epuena, 2011. — Y. 1. — 128 c. : un. — Pexum pocrtyna: mo noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.3 JlonoJHUTEJIbHAs JIUTEpaTypa

12

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Moucees, /.B., Jlykamos, P.U., Bepemuyk, O.A., Mouceesa, A.M. ®apmanieBTueckas
ouorexnonorus : mocobue / JI.B. Mowucees, P.W. Jlykamos, O.A. Bepemuyk, A.M.
Mouceesa // mon pex. [I.B. MouceeBa. — Burebeck: BIMY, 2019. —293 ¢
[TpombinuieHHas OMoTeXHONIOrUs : yueOHoe mocodue / cocraBurenu B. M. besrun [u ap.].
— Kypck : Kypekas [CXA, 2017. — 116 ¢. — Texkcer : anekTpoHHbIi // JIaHb : 31eKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/134849 (mara oOpamienus:
20.09.2022). — PexxuM foctyna: Juist aBTOPU3. I0JIb30BaTENEN.

CmionsieB, B. II. OcnHoBbl 6noTexHONMOrHU. OCHOBBI MPOMBIIIICHHONH OMOTEXHOJIOTUH :
yuebnoe nocobue / B. I1. CironsieB, E. A. Ilnomko. — CanxtllerepOypr : CIIOIJITY,
2012. — 56 c. — ISBN 978-5-9239-0488-8. — Texkct : snexkrponuslii // Jlanp :
aNeKTpoHHO-OnbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/45316 (mara
obparmenusi: 20.09.2022). — Pexxum poctyna: uis aBTOPH3. MOIb30BATEICH.

daycros, A. C. JIu3uH — 0JiHa U3 BOKHEUIITUX HE3aMEHUMBIX AMUHOKHUCIIOT B 00€CTICUeHU N
nonHorieHHoro mutanus / A. C. @aycros, M. 1. Uybupko, O. bobOpemoBa. — Boponex:
BI'Y, 2013.-87 c.

HeBepoBa, O. A. IlumeBas OWOTEXHOJNOTUS NTPOAYKTOB M3 CHIPbS PaCTUTEIBHOIO
npoucxoxaenus / O. A. Hesepoa — HoBocubupck:Cub. yausepcuret, 2017. — 415 c.
WBanosa, JI. A. Ilumesas 6uorexnonorus. Ku. 2. [lepepaboTka pacTUTEIBHOTO CHIPBS. —
Mocksa: Kosocc, 2018. —472 c.

buotexHonorus nomyueHust 6eTKOB M OMOJOTMUYECKH aKTUBHBIX BEIIECTB: KPAaTKUN Kypc
nexkuii st cryneHToB | kypca Hampasnenust moarotosku 19.04.01 «buorexnomorus» /
Cocr.: JI.B. Kapriyauna / ®T'6OY BO Caparosckuii 'AY um. H.W. BaBunosa. — Caparos,
2016. - 87 c.

buotexnonorus : B 8 xu. / [lox pen. H. C. Eroposa, B. JI. Camyunosa. - M. : Beici. 1k.,
1987-. - 22 cm. 6: MUKpOOHOIOTHYECKOE MPOU3BOACTBO OMOIOTUYECKU AKTUBHBIX BEIICCTB
u npenapatoB / B. A. beikos, 1. A. Kpsuios, M. H. Manakos u zp. - M. : Beicm. mik., 1987.
-142,[1] c. : un.

. buorexnonorus : B 8 ku. / [Tox pen. H. C. Eroposa, B. 1. Camyunosa. - M. : Beicur. mk.,
1987-. - 22 cwm. IIpobaemsr u mepcrnexkruBbl / H. C. Eropos, A. B. Oneckun, B. JI.
Camyunos. - M. : Beicu. mik., 1987. - 159 c. : un

buotexnonorus : B 8 ku. / Ilox pen. H. C. Eroposa, B. JI. Camyunosa. -M. : Beic. mk.,
1987-. - 22 cM. ABTOMaTu3anus OMOTEXHONOTHUeCKUX uccnenoBanuii / [1. B. 3ynun, B. M.
Kantepe, I'. A. Yromguukos. - M. : Beicui. mik., 1987. - 110,[2] c., [4] 1. un. : wL
buotexnonorus : B 8 ku. / Ilox pen. H. C. Eroposa, B. JI. Camyunosa. -M. : Beici. 1k.,
1987-. - 22 cm. MmmoOunu3oBanusie ¢pepments! / M. B. bepesun, H. JI. Kisuko, A. B.
JleBamoB u ap. - M. : Beicur. mik., 1987. - 158,[1] c. : uin.

CoBpeMeHHBIE METOJBI CO3/IaHUS MPOMBIIIICHHBIX ITAMMOB MUKpoopranu3moB / B. T
Jle6abos, B. A. JluBmui. - M. : Beici. mk., 1988. -206,[2] c. : ni.

buotexnonorus : B 8 ku. / Ilox pen. H. C. Eroposa, B. JI. Camyunosa. -M. : Beici. mk.,
1987-. - 22 cm. 3: Knerounast urwkenepus / P. I'. bBytenko, M. B. I'yces, A. ®. Kupkun u
ap. - M. : Beicm. mik., 1987. - 127 c. : un.


http://biblioclub.ru/index.php?page=book&id=428265

19. 1buorexnonorus : B 8 xu. / ITox pea. H. C. Eroposa, B. JI. Camyunosa. -M. : Beici. 1ik.,
1987-. - 22 cm. 5: TIpousBoacTBo OenkoBbix BemecTB / B. A. beikos, M. H. Manakos, B. .
[Tandunos u ap. - M. : Beicmr. mk., 1987. - 140,[2] c. : .

20. OcHoBbl 6uoTexHonoruu : yueonoe mocodbue / H. E. I1aBnosckas, U. B. I'oppkoBa, 1. H.
I'arapuna, A. 1O. I'aBpunoBa. — Open : Openl’AY, 2014. — 208 c. — Tekcr :
aNeKTpoHHBIH  //  Jlamb :  anekTpoHHO-OmOmmoreunass  cucrema. —  URL:
https://e.lanbook.com/book/71477 (nata obpamenus: 20.09.2022). — Pexxum nocryna: 1yis
aBropus. Ilosb3oBarene

4.4. DieKkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCypPChl

Kypc: IIpomsinurenHas Ouorexuoiiorus (mospolytech.ru)

4.5 JIuneH3MOHHOE H CBOOOTHO paclpocTpaHsieMoe MPOrpaMMHoe ofecriedeHne
He npemycMoTpeHo mporpaMmoit

4.6 CoBpemMeHHbIe MpodeccHOHATbHbIE 0a3bl IAHHBIX U HH(OPMAIMOHHBbIE CIIPABOYHbIE
CHCTEMBI
1. https://www.brenda-enzymes.org/ - 9T0 BceoObeMIIIomas nHpopMaMoHHas 0a3a
IaHHBIX O (EepMEHTaX, KOTOpas MPEJOCTaBIsICT (QYHKIMOHAJIbHBIC IaHHBIE O CTaOMJIBHOCTH,
ceun(UYHOCTH, KWHETHMYECKHX Tapamerpax (epMeHTOB, Kodakropax, HWHTHOMTOpax U
aKTHBATOPAX y Pa3InYHBIX BUIOB C COOTBETCTBYIOIIMMH CCHUTKAMH

2. https://www.rcsb.org/#Category-welcome - CBOOOIHBII JOCTYN K MEXIyHApOIHOM
0a3e JaHHBIX 1O MepBUYHBIM U 3D cTpyKTypaMm (hepMEeHTOB.

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

4. http://isir.ras.ru/ - HuterpupoBanHas Cucrema Wudopmanmonnsix Pecypcos
PoccuiickoitAkanemun Hayk.

5. http://www.viniti.ru/ - Bcepoccuiickuit Mucturyr Hayunoit u TexHudeckoit

Nudpopmanuu (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - conepxxut nndopmanuo 0 MUKpOOHBIX OMOKATATUTHYECKIX
peakuuiax M MyTsaX Ouopas3iokKeHus, B MEpByl0 ouepeab aias kceHoOmorukoB. EAWAG-BBD
MPEJOCTABIIACT UH(OPMAIIHIO O PEAKIUAX, KATATU3UPYEMbIX MUKPOOHBIMHU (hepMEHTaMM, KOTOpbIE
BaXHBI JUIsI 3TOM obOmactu OuoTexHojoruu. OTHENbHBIE PEaKIUH U METa0OJIMYECKHE IyTH
NpeJCTaBiIeHbl MHPOpPMalUel O HaYalbHBIX M MPOMEKYTOUYHBIX XUMHYECKUX COCTUHECHUSX,
OpTaHu3MBbl, KOTOpPbIE TPe0Opa3yloT COeAMHEHUS, (PEPMEHTHI U COOTBETCTBYIOLINE I'CHBI.

5. MaTepHaHLHO-TeXHI/I‘leCKOC o0ecrneueHue AUCHHUIIINHBI.

Aynurtopust s TeKIUOHHbBIX 3aHaThilt Ne 5505 (115280, r. Mocksa, yi. ABTO3aBOjACKas, 1.
16 ctp. 1), o6opyaoBaHHast: CTOJBI y4yeOHBIE CO CKAMbSIMH, ayJJUTOPHAs JI0CKa, MYyJIbTHUMEIHHHBIN
KOMIUIEKC (TIepeHOCHOW TMpoeKTop, HOyTOyk). Pabodee MecTo mpemopaBatelns: CTOJN, CTYIL
WNHTepakTuBHAs JOCKa.

JlaGoparopus kadeaps «Xumbuorex» Ap54046 (115280, r. Mocksa, yi. ABT03aBOJCKas, 1.
16 crp. 1), obopynoBaHHas: JabopaTopHbIe CTONBI, Bechbl JabopatopHbie DX-2000, Becs
npenu3nonHbie AND, xuMudeckas moiika, namuHapHbId Ookc baBmn-01-«Jlamunap-Cy»-1,2, mkad
CYUIMJIBHO-CTEPHIIM3AMOHHBIA Memmert, MIUTKa >JeKTpudeckas JiaboparopHas Rommelsbacher
RK 501, Tepmocrar 180TBN, ¢oroanekrpokonopumerp KDPK-2, XOnomunIbHUK Ui XpaHEHUS
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http://www.viniti.ru/
http://eawag-bbd.ethz.ch/index.html

KyJbTYp, MUKpOCKOIl MUKMe 6, MUKPOCKOI, OCHALIEHHBIA KAMEPOI COETMHEHHON C KOMITBIOTEPOM,
MHUKPOCKOIBI y4eOHbIe 15 MITYyK, CTEpEOMHMKpPOCKON 2 INT., HEHTpHUdyra, CyMWIbHBIA ImKad,
aBTokiaB BK-75, aBTOMarMueckue MUIETKH, SJIEKTPUUECKHE HACOCHI U1 MUIETOK, MAarHUTHBIC
MeIIaJIKH, JJabopaTopHasi MOCcyaa Ajsl MPOBEICHUs JTAOOPAaTOPHBIX 3aHATHH, CTEIUIAXH C HAYYHOU
JINTEPATYPOM.

Jlaboparopus xadeapsr «Xumbuorex» AB5405a,6 (115280, r. MockBa, yi. ABT03aBOCKas,
1. 16 ctp. 1), o6opynoBaHHast: 1abOpaTOpHBIE CTOJBI, BHITSHKHOM 1IKad, Becsl npenn3noHHbie KERN,
BeChl aHalMTH4eckue Vibra, anHammrtudeckue Becwl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius
Group GmbH, cnekrpodoromerp Shimadzu UV mini 1240, aBTomMaTH3upOBaHHAsT yCTAaHOBKA IS
pasnoxenuss mo Keempmamo LOIP LK-100, mabopaTopHas yCTaHOBKa: Xpomarorpaduueckue
MpoLIeCcChl paszaeneHus: ToukociorHas xpomatorpadus (TCX) Phywe Systeme GmbH, marautHsie
Memanky, crekrpoporomerp I[1BD-5300, pH-merp DOxonuke, muctmwuiarop GFL  2001/4,
XUMHYecKas Moiika, TymOa jutst xpanenust JIBXX, kameps! xpomaTorpadudeckue st TOHKOCIOHHON
XpoMarorpaduu, XkMHUUECKUE PEaKTUBBI, BBITSHKHBIE IIKA(bI, XOJOJUIBHHK, Ta00paTOpHas 1MoCcyaa
IUIsL IPOBEICHUS 1TAO0PaTOPHO-TIPAKTHUECKUX 3aHATUI

6. Meroanueckne peKOMeHIANH

6.1 Meronnueckne peKOMEHIANMH NPENOJABATE/I0 110 OPraHU3aluu

00y4eHuUs

Meronuka npenojgaBaHus TUCUUAILIMHBI «IIpoMbllieHHas OMOTEXHOJIOTUS» U
peanuszanusi KOMIETEHTHOCTHOIO MOAXO0/Aa B M3JIOKEHHHM W BOCHPUATHH MaTepuaa
MIPEeIyCMaTPUBAET MCIOJIb30BAHUE CIEAYIOIIMX AKTUBHBIX U MHTEPAKTUBHBIX (POpM
MIPOBEJICHUS TPYIIOBBIX, UHAWBUIYAIbHBIX, AyJUTOPHBIX 3aHATHI B COYETAHUH C
BHEAYAUTOPHOM (CaMOCTOSITENIbHON) pabOTON ¢ 1enbio (POPMHUPOBAHUS U PA3BUTHUSA
po¢eCCUOHANIbHBIX HABBIKOB O0YYaIOIIUXCSI:

- MOJCOTOBKA K BBHIMIOJHEHUIO TA00PATOPHBIX paboT B 1ab0OpaToOpUsiX By3a;

- BXOJIHOM KOHTpPOJIb YCBOEHUSI MaTepuaja B XOJ€ YCTHBIX 3KCIPECC-ONPOCOB
B HayaJie JIEKIUH 110 MaTepHaTy Ipeablayel JeKIUY;

- KOHTPOJIb YCBOEHHUSI MaTepuraja Ha 3alluTe Ja0OopaTOPHBIX padOT IpHU OTBETE
Ha KOHTPOJIbHBIE BOIIPOCHI, OLICHKA MPAKTUYECKUX HABBIKOB M YMEHHUU C IMPOBEPKOU
o opMIIEHUS TPOTOKOJIOB BBIITOJIHEHHON PAa0OThI M AaHAJIU30M PE3YJIbTATOB;

- KOHTpOJIb YCBOEHHMS MaTepHajia Ha NpPHEME MTOrOBOIO 3K3aMEHa 110
TUCLUIUINHE;

- MHTEpaKTUBHBIE IOKJIAIbl MO TeMe (JOKIaJ U €ro oOCYXJEHUE C TpYIIIOoH,
popadOTKa BOIIPOCOB).

Ouenka Bcex BUJOB y4eOHOW AEATEIBbHOCTH MPOBOAUTCS MO 5-TH OanbHOM

CUCTEMC
6.2 MeToan4yeckue yKa3aHus Il 00y4alOMIUXCH N0 OCBOCHHUIO U CHUIITTUHBI

Hucunmmaa  «lIpukiiagHass  3H3UMOJIOTHS»  OPEAYyCMAaTpUBAET  JIGKUHM U
MPAKTUYECKUE/TA00PATOPHBIE 3aHATHS KaXIAYI0 Henenro. V3ydeHne NUCIUIUIMHBI 3aBepIIacTcs
9K3aMEHOM. YCIENIHOE N3YYCHHE TUCIUTUTHHEI TPeOyeT MOCeIIeHUs JISKIU, aKTUBHON pabOThl Ha
MPAKTUYECKUX U J1a0OpATOPHBIX 3aHSTUSAX, BBINOJHCHUS YYEOHBIX 3aJaHHWI IPENoaBaTes,
O3HAKOMIJICHHS C OCHOBHOM U JONIOJIHUTEIBHOM JIUTEPATYPOU.
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[Ipy moAroToBKe K JIEKIMOHHBIM 3aHATHSAM CTYJCHTaM HEOOXOAMMO TIepell OuepeaHOi
JIEKIIMEH MPOCMOTPETh II0 KOHCIEKTY Marepuan npeasiayiiei jgekuuu. IIpu 3aTrpynHeHHsX B
BOCIIPUATHHM MaTepuana cjenyeT oOpaTUThCS K OCHOBHBIM JIUTEpaTypHBIM HCTOYHHKaM. Ecim
pa3oOpaThCsi B Marepuaje ONsATh HE YJaloch, TO OOpaTUTECh K JeKTopy (mo rpaduky ero
KOHCYJIbTAIMi) WIIM K IPENOIaBaTeN0 Ha MPAKTUYECKUX 3aHATHUSAX.

[TpakTuyeckue/mabopaTopHble 3aHATHS 3aBEpIIAIOT H3yUYeHHE Haubosiee BaXKHBIX TEM
yuebHo# muctumnHbl. OHU CITyXaT Ui 3aKpeTUIeHUs U3YYeHHOT0 MaTepHala, pa3BUTHS YMEHUH U
HaBBIKOB TOATOTOBKU JIOKJIQJOB, COOOIIEHUH, NPUOOPETEHHsS OIbITa YCTHBIX MYyOJINYHBIX
BBICTYIUICHU, BEJICHUS JUCKYCCUU, QpTYMEHTALUHU U 3alIUTHl BBIIBUTAEMBIX ITOJI0KEHUH, HABBIKOB
MPAaKTUYECKOH paboThl B MHUKPOOHMOJOTMYECKOM JabopaTopuH, a TakkKe s KOHTPOJIA
IPeroiaBaTeNIeM CTENeHH MOArOTOBICHHOCTH CTY/ACHTOB 10 U3Y4aeMOW AUCIUIUINHE.

[Ipy moAroToBKE K MPAKTUYECKOMY/TAO0OpATOPHOMY 3aHATUIO CTYJCHTHI HMMEIOT
BO3MOKHOCTh ~ BOCIIOJIb30BaTbCS ~ KOHCYJBTAIMsIMM  IperojaBatens. llpu  moaroroBke K
MPAKTUYECKUM/Ta00pAaTOPHBIM ~ 3aHATUSAM  CTYJEHTaM HEOOXOAMMO TPHHOCHTH C  COOOH
PEKOMEHIOBAaHHYIO MPEIoIaBaTeNIeM JTUTepaTypy K KOHKPETHOMY 3aHSITHIO;

70  OYEPEIHOTr0  MPAKTUYECKOIro/IabopaToOpHOrO  3aHATHA IO  PEKOMEHJOBAaHHBIM
JUTEPATypPHBIM HCTOYHUKAM IPOpadoTaTh TEOPETHUYECKUH MaTepual, COOTBETCTBYIOIIEH TEMBbI
3aHSATHUS; IOBTOPUTH MPOBEACHHBIE HHCTPYKTAXXH 10 TEXHUKE 0€30IaCHOCTH;

B Hayajie 3aHATHHA 3aJaTh MPENOJABaTeNI0 BOMPOCH 1O MaTephaly, BBI3BABIIEMY
3aTpyAHEHUS B €r0 MOHUMAaHUU U OCBOCHUH MIPH PEILICHUH 33J]ay, 3alaHHBIX JUIsl CAMOCTOSATEIILHOTO
peleHus;

B XOZI€ CEMHHAapa JJaBaTh KOHKPETHBIE, YETKHE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATHUM JIOBOJHUTH KAXKIYIO 3a/ady J0 OKOHYATEJbHOTO DPEIHICHUs, AEMOHCTPHPOBATH
MMOHMMaHHUE MPOBEACHHBIX PacyeToB (aHAIM30B, CUTYaIMil), B cly4ae 3aTpyAHEHHUI oOpamarbes K
MIPEToIaBaTelio.

caMoCTOsITeNIbHAs paboTa CTYJJCHTOB IO MPOrpaMMe TUCIUILIINHEI;

— mnpopaboTka marepuana nporpammsl ¢ CJ10O;

— KOHTPOJIb TIpoliecca 00y4eHus ImyTeM MpoMekyTouHoro tectuposanus ¢ CJ10;

— MOATOTOBKA K BBIIOJIHEHUIO Ja00OpaTOPHBIX paboT B 1a00paToOpusix By3a;

— 00cy>XJIeHHE U 3aIuTa pedepaToB 1O AUCHUILINHE;

— MOATOTOBKA, MPEJICTaBIICHUE U 00CYK/ICHHE MTPE3CHTAIMI HA CEMUHAPCKUX 3aHATHUSAX;

[IpenycMoTpeHa BO3MOXXHOCTb HCIIOJIB30BAHUS AICKTPOHHOTO OOyUYEHHsI, AUCTAHIIMOHHBIX
oOpazoBaTenbHBIX TexHONOTHH. Bece marepuansl pazmematorcss B C[IO Mockosckoro Ilonutexa
(https://Ims.mospolytech.ru/).

JlaGopatopHasi paboTa moapa3zyMeBaeT CaMOCTOSTELHOE BHIIMIOJIHEHHE CTYICHTOM (TPYIION
CTYJICHTOB) MPAKTUYECKUX ICHCTBUM MO omnpenenéHHOW Teme, Llenb BBIMOTHEHUS U HaAMUCAHUSA
ordyera Mo J1abopaTOpHO padboTe —(pOPMHUPOBAHUE Yy CTYJEHTa HABBIKOB JIOKYMEHTHPOBAHUS
JEUCTBUI M MPEICTaBICHUS COOPAHHBIX MaTepUaoB M (PAKTOB B COOTBETCTBHH C TPEOOBAHUSAMH,
NPEIbABISAEMBIMU K OTYETAM.

B otuere 10KHBI OBITH IPECTABICHBI:

- Ha3BaHUE ¥ HOMEp J1abOpaTOPHOI pabOTHI;

- TeMa M aKTyaJbHOCTH (KpaTKUi 0030p Uil 4ero Hy»KeH JaHHBIA METOJ W/WUIH U3y4aeMblil
npouecc, BAB u 1.71);

- BBesieHHEe (0OBSICHAETCS IPUHIIUIIOB METO/1a; €€ 3HAYUMOCTh, aKTyaJIbHOCTh; YKa3bIBAIOTCS
HeJlb W 3aa4d  MUHM-UCCIEIOBAHMSA; MOTYT OBbITh MEPEYHCICHbl HEKOTOpble HCTOYHHUKH
uHpOpMaLun);

- OCHOBHas 4acTh: X0/ paboThI (OTpaKEeHBI ICHCTBHUS 110 JOCTHKEHUIO TIOCTABIICHHBIX 33/1a4),
pe3yabTatThl (3a)UKCUPOBAHBI PE3YJIbTATHI, BHIIIOJIHEHBI HEOOXOAUMBIE PACUETHI);

- 3aKJIt0YeHUe (KpaTKUe BBIBOJIbI);

[pudt: Time, 14 nt. Mexctpounslii uatepsan: 1,5. A63am: 1.25 (unu 1,27). BeipaBHuBaHuE
TekcTa: o mupuHe. IlepeHoc: aBromarndeckuid. TUTYIBHBIHN JUCT B COOTBETCTBUHU C TPEOOBAHUSIMHU
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kaeapsl k opopmiieHHI0 yueOHOH nokymeHTanmu. JlomyckaeTcs odopMmileHHE Ha JUCTE ¢ 00enx
CTOPOH, KPOME THUTYJIBHOTO JIMCTA.

JlaGopaTtopHble pabOTHl OLIEHUBAIOTCA «3aYTEHO» M «HE 3a4TE€HO» TMPH YCIOBUH
BBITMIOJTHEHHON Ha 3aHATUHU paboThl, 0)OPMIICHHS B YCTAHOBJICHHOM HOPSIIKE U «3ALUTHD PabOTHI B
BUJIE OTBETOB MPETOABATEINIO 110 CYyTH U COAEPIKaHUIO pabOTHI.

CryneHtam, IpOMYCTUBIIUM 3aHATHS (HE3aBUCUMO OT NMPUYKH), HE UMEIOLIUE MTUCbMEHHOTO
peleHus 3a/1a4 WM He IOArOTOBUBIIHECS K JAHHOMY IIPAKTUYECKOMY 3aHSTHIO, PEKOMEH/IyeTCsl He
MO3KE YeM B 2-HE/ENbHbII CPOK SBUTHCS HA KOHCYJBTALMIO K MPENOJABaTEI0 U OTYUTATHCS MO
TeMme, u3yvaBiueiics Ha 3aHITUU. CTYJeHThI, HE OTYMTABIIUECS 110 KaXJI0M HEe MPOpabOTaHHONH UMHU
Ha 3aHATUAX TEME K Hayaly 3a4eTHOH CECCHM, YIMYCKAIOT BO3MOXXHOCTb HOJYYHTbH ITOJIOKECHHBIC
Oaitel 32 paboTy B COOTBETCTBYIOIIEM CEMECTPE.

CTyneHThbl, NMPOIyCTUBIINE 3aHATUS W/MIM HE CHABIIME Bce JabopaTOpHBIE PabOTHl HE
JOMyCKaloTCsl K 3k3aMeHy. CTyAeHT, MpOIyCTHBLIMM J1abOpaTOpHYI0 paboOTy MO yBaKUTEIbHOU
IIPUYMHE, UMEET MPaBO ee 0TpaboTaTh B KOHIIE cemecTpa (He 6osee 3 1abopaTopHBIX padoT).

7. DoH/I OLICHOYHBIX CPEACTB
7.1. MeToabI KOHTPOJISAA 1 OLICHUBAHMSA Pe3yJIbTATOB 00y4eHus!

ChopMUpOBaHHOCTH KOMITETECHIIMHA MPH U3YyYSHUH TUCIIUILIIMHBI OTPEICIISIETCS TOCPEICTBOM
OLIEHKU COOTBETCTBHUSI OTBETOB W/WJIM BBIMOJHEHUS 3a/laHUI 3asBICHHBIM MHIMKATOPaM B paMKax
MEPOIPUATUI TEKYLIEro KOHTPOJIS W IPOMEXKYTOUHOM arrecrauuu (3k3aMeHa). B TedeHue
MIPOXOXKJICHUST 00pa30BaTEbHON MPOrPaMMBbl CTYACHTHI JOJKHBI U3YUHUTh JIEKIIMOHHBIA MaTepua,
MOCEIIATh U yYacTBOBATh B 00OCYKJICHUN Ha MPAKTUUYECKUX 3aHSATHUSAX , BBIIOJHHUTD U 3aIIUTUTH BCE
nabopaTtopHblie pabOTHI.

7.2 lllkajia ¥ KPUTEPUH OLICHUBAHMS Pe3yJ1bTATOB 00y4eHuUs!

dopMa MPOMEKYTOYHOM ATTECTALMU: IK3AMEH.

[TpomesxyTouHas arrectaius oOyJaromuxcs B popme sK3aMeHa MpOBOAUTCS TI0 pe3yibTaTaM
BBITIOJIHEHUSI BCEX BHJIOB Y4eOHOH palOThI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
IUCUUIUIAHE (MOIYIIO), IPU 3TOM YUUTHIBAIOTCS Pe3yJIbTaThl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OlieHKa CTENEHH NOCTIKEHHUS OOYyYaloUIMMHCS IUIAHUPYEMBIX DPE3yJIbTaToB
o0y4yeHHs 10 AUCHUIUIMHE (MOJIYJI0) TPOBOAMTCS TpENojaBaTeieM, BEAyIIMM 3aHATHS I10
JTUCUUIUIAHE (MOIYJII0) METOJIOM SKCIEPTHOM oleHKH. I1o nToram mpoMexyTOYHOH aTTecTaluu 1o
JIUCUUIUIAHE (MOJYJII0) BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHHO» WIIN
«HEYJIOBIIETBOPUTEIHHOM.,

K nmpomMexyTO4HO# aTTecTanuu AOMYCKAIOTCSl TOJBKO CTYJCHTHI, BHITIOJIHUBIINE BCE BUIBI
y4eOHOM paboThl, MPEeayCMOTPEHHBIE paboueilt mporpammoil mo aucuurnae «I[IpoMbineHHas
OMOTEXHOIOTHs» (TMPOLUIM MPOMEXKYTOUHBIH KOHTPOJb (KOHTPOJIbHBIE PaOOThI), BBIMOJHWIA U
3alIUTUIM Ja0opaTOpHbIe paboThI).

IITkaa oneHUBaHUS Omnucanue

BeimonHensl Bce BuAbl Y4eOHOH pPabOTHI, MpPeayCMOTPEHHBIE
y4eOHbIM 1aHoM. CTyIeHT JEeMOHCTPHPYET COOTBETCTBHE
OTtinyHO 3HAHWH, YyMCHHI, HABHIKOB MPUBEACHHBIM B  TaOIUIAX
mokaszaresiei,  omepupyer  HpUOOpPETEHHBIMH  3HAHUSIMH,

YMCHUSAMMU, HABbIKAMH, TPUMCHACT UX B CUTyallUsIX MOBBIIIIEHHOM
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CJIOKHOCTH.

Xoporo

BreimonHensl Bce BUABI yueOHON pabOTHI, MpPEayCMOTpPEHHBIC
yudeOHbIM TUIaHOM. CTYyIEHT JEeMOHCTPUPYET COOTBETCTBHE
3HAHWH, YMEHUWH, HABBIKOB, TPUBEJICHHBIM B TaOIUIAX
MOKa3arenei,  OmepupyeT  NPUOOPETCHHBIMU  3HAHUSMU,
YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B CUTYaLUSX [TOBBILIECHHOMN
cioxHOCTH. [Ipr 3TOM MOTYT OBITh JOIMYIIEHB HE3HAYUTETHHBIC
OIIMOKK, HETOYHOCTH, 3aTPYAHCHHUS TP aAHATUTHYCCKHX
omepauusx, IIEPEeHOCEe 3HAaHMW H yMEHHM Ha HOBBIE,
HECTaHJAPTHBIE CUTYALIUH.

Y IOBJIETBOPUTEIILHO

BeimonHensl Bce BuAbl Y4eOHOH pPabOTHI, MpPeayCMOTPEHHBIE
yueOHbM miaHoM. CTyOeHT JeMOHCTPUPYET HE IOJHOE
COOTBETCTBUE 3HAHMUN, YMEHHUH, HABBIKOB IIPUBEACHHBIM B
TabIMIax MoKa3aTeNel, NOMYCKAITCS 3HAYUTENbHBIC OIINOKH.
[IpumeneHne npuOOpPETEHHBIX 3HAHUM, yMEHUH, HABBIKOB B
CUTYalUsIX MOBBIIIEHHOHN CII0KHOCTH BBI3BIBAET 3aTPyIHEHUS.

HeynosierBopurenbHo

He BommonHeH oauH win Oonee BHUIOB y4yeOHOW pPabOTHI,
MPEIYCMOTPEHHBIX yueOHBIM Tu1aHOM. CTYJIEHT JEeMOHCTPHPYET
HEIMOJIHOE COOTBETCTBHE  3HAHUH, YMEHHUH, HAaBBIKOB
NPUBEICHHBIM B  TaONMIAX TMoKa3aTelei, JOMyCKaloTCs
3HAYUTENbHBIE OIMIMOKM, TPOSBISETCS OTCYTCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB IO Psly MOKa3aTelel, CTYJCHT HUCIBIThIBAET
3HAYUTENbHBIC 3aTPyAHEHHS NPH ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMU TIPH UX NIEPEHOCE Ha HOBBIE CUTYAalIHH.
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7.3 OneHo4HbIe cpeacTBa

7.3.1 Texkyuuit KOHTPOJIb

IIpuMmep TeCTOB 1JIs1 NPOMEKYTOYHOI0 KOHTPOJISA
JIyist BeIIEIIEHUS KIIETOK U3 KYJIbTYPAJIbHOU CpEebl UCIIONb3YIOT:

A - pnoramuro;
b - cequmenTanuio;
B - cenapanuto;

I' - uentpudyruponanue;

J1 - punpTpOoBaHHE.

XUMHUYECKUN METOJ pa3pyLICHUs KIETOK UCIIONIb3YIOT IIPU:

A - yCTOMUYMBOCTH MOIY4aeMOI'0 IPOAYKTA K LIETOYHON EPELE;
b - HecTaOMIbHOCTH NOTY4YaeMOTo MPOYKTa B IIEIIOUHON Cpee;
B - Tepmuyeckoi yCTOWYMBOCTH ITOJIy4a€MOro IIPOAYKTa;

I' - TepMOTaOMIIBHOCTH MOJIY4aEMOT0 IPOIYKTa;

J1 - 00BIX YCIIOBUSIX.




3. Bamnucrtuueckas ne3WHTErpalus KJIeTOK OCHOBAaHA Ha:
A - 6oMOapAMPOBKE KIETOYHOW MACCHI TSHKEIBIMU SIIPAMU;
b - cABUTOBBIX HaNpsYKEHUSAX TOBEPXHOCTH MHEPTHBIX IIAPUKOB, JIONACTEN U
peaxTopa;
B - ynapHOM BO31€HCTBUM KJIIETOK O HEIIOJBUKHYIO IIOBEPXHOCTB;
I - o6pabotke ¥Y3;
J1 - BO3JIECTBUM BBICOKOTO JABJICHUS.

4. Ha3znayeHue 3alUTHBIX CpeX;
A - 3amuTa OT I3BMEHEHHH B IPOLECCe 3aMOPaKUBAHUS,
b - 3ammra oT M3MEeHeHui B poliecce BHICYIIMBAHUS U IIPH MOCIEAYIOIIEM XPaHEHUU;
B - noBbIIeHNE YCTOWYHMBOCTU K @aHTUOMOTHYECKUM BEIECTBAM;
I' - nonmOTHUTENBHBIN UCTOYHUK MUTATEIbHBIX BEILIECTB;
J1 - 3amuTa OT BIMSIHHSI IPOTYKTOB METa00IM3Ma.

5. OYHKUHIO 3aIIUTHBIX CPEJl CIOCOOHBI BBITOTHSATH:
A - BBICOKOKOHIICHTPUPOBAHHbIE MUHEPAJILHUE COJIH;
b - BMC (IIBII, nekctpan, *enaTuH, MEMnToH);
B - [TAB (tBuH-80, cnieHsI);
I' - aspocui;
J1 - HU3KOMOJIEKYJIIpHBIE B Oy(depHble KOMIOHEHTHI (TJIIoTamar, Tpuc-0ydep).

Bonpocsl /151 IOATOTOBKHM K KOHTPOJILHBIM padoTam.

1. Ha3oBuTe OCHOBHBIE CTa UK TUIIOBOT'O OMOTEXHOJIOTUYECKOTO IPOU3BOJICTBA.

2. Kakue moAroTOBHUTENbHBIE CTaJMU BCTPEUAIOTCS B PA3IUYHBIX OMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTBAX.

3. HazoBuTe BapHaHTBI MPOLECCOB, PEATU3YIOIIMX OCHOBHYIO — OMOTEXHOJOTHUYECKYI0 —
CTaJIMIO IPOU3BO/ICTBA.

4. KaxkoBbl CXOJICTBO W pa3Nuuusi B CTagusax ¢epMeHTauuu, OHoTpaHchopManmuu |
Oonoxaranmu3za?

5. HazoBuTe BapuaHTBl MPOIECCOB, PEATM3YIOUIMX CTAIUI0 pa3feieHUs >KUIAKOCTH U
Ouomaccsl.

6. IlepeuncnuTe MNPOLECCH], HUCHOJb3yeMblE€ HA CTAAMAX BBIJCICHUS BHEKICTOYHBIX H
BHYTPHUKJIETOUHBIX NPOJYKTOB META00JIN3MA.

7. Onummwure npouecc OMoerpaialyu, ero OTIMYUe OT CTEPHIIN3ALIH MUKPOOPTaHU3MOB.

8. HazoBuTe mporiecchl, UCIOIb3yeMbIe IPU OYUCTKE OMOTPOIYKTOB OT IPUMECEH.

9. Kakwue mporecchl IPUMEHSIOT /151 KOHIIEHTPUPOBAHUS OHMOIIPOLYKTOB?

10. Pacckaxwure o mporeccax moxy4eHust FoOTOBBIX (hopM OMOTPOTYKTOB.

11. Kak 0OBIYHO HU3MEHSETCS KOHIIGHTpaLusi IEJIEBOr0 MpOAYyKTa Ha pa3HBIX CTAAUAX
OMOTEXHOJIOTMYECKOTO IPOU3BOJICTBA?

12. B uém 3axmovaercss Kiaccu(uKaruss OMOTEXHOJIOTMYECKHX IMPOU3BOJACTB IO THUIIAM
TEXHOJIOTUYECKUX CXEM?

13. Uto Takoe 610K-cXxeMa OMOTEXHOJIOTUYECKOTO IPOU3BOJICTBA?

14. O0bsicHuTe 000OIIEHHOE CTEXMOMETPHYECKOE YPaBHEHHE MHUKPOOHMOIOTHYECKOTO

Mpoluecca Mo aHAJIOTUU C XUMHUYECKON PEaKIUEH.
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15. Kak onpenenuTs yCIoBHYIO «(popMyIry» OMoMacchl U3 e€ 3JIeMEHTHOrO cocTaBa’?

16. TTosicaure nousitue C-Moi1si OMOMACCHI.

17. IlpuBenute popmyny Croyrxamepa s 6uomaccel. KakoBa monekymnspuas macca C-
Mouia?

18. Kak paccuuTarh CTEXHOMETPHUECKUN BBIXO OMOMACCHI OT UCIIOJIE3YEMOTr0 YTIEPOIHOTO
cyoctpara?

19. Uto Takoe «JOCTYIHBIE JIEKTPOHBI» B CyOCcTpaTax u B Onomacce?

20. Kak paccuuTaTh CTENEHb BOCCTAHOBJICHHOCTH CyOCTpaTtoB, OMOMacchl M TMPOIYKTOB
MeTabomu3ma?

21. Kak paccumrtarh crexuomerpuueckue KoddduiumeHTsl mporecca (pepMeHTaruu, uMes
KOJINYECTBO M3PACXOI0BAHHOTO cyOcTpaTa 1 00pa30BaBUIMXCS MPOIYKTOB U OMOMACChI?

22. KakoBa cTerneHb BOCCTAHOBJIEHHOCTH BObI, JUOKCUIA YIJIepoaa, aMMHUaKa, MeTaHa?

23. Kak omnpenenuTs CKOPOCTh BBIJCTICHUS TEIUIa B Mpolecce (hepMeHTaINH, 3Hasi CKOPOCTH
notpelieHus cyocrpara 1 00pa3oBaHUs IPOJAYKTOB METa0OIM3Ma U caMoil Omomacchl?

24. Kak ompenenuTh HHTEHCHUBHOCTh TEIUIOBBIZCICHUS B Tpolrecce (GepMEHTAaluu Ha
OCHOBAHMHU CKOPOCTH MOTpeOIeHUS KUcIopoaa?

25. Kak wu3MeHsieTcs OOBEM JKHUIKOCTH B Tpoleccax MEpUOANYECKOl, HENpepbhIBHOM,
MHOTOLMKIMYECKONH U OTbEMHO-I0IUBHON (pepmeHTaru?

26. Yem oTiimuaeTcs nar-gasza oT craiiioHapHoi (asbl pepmeHTarumn?

27. CBs13b BpEMEHM I'€HEPALIUHU C YIEIBHON CKOPOCTHIO POCTA.

28. YKaxuTe pa3sMEPHOCTb YJENbHOM CKOPOCTH POCTa M €€ NpPHUMEpPHBbIE 3HAUYEHUs JUId
OakTepuii, TpuOOB, MUKPOBOAOPOCIEH, pACTUTENBHBIX KIETOK.

29. DxoHOMHUYECKH KOA(D(HUIIUEHT pocTa OMOMACCHI M CTIOCOOBI €T0 OTPE/ICIICHUSI.

30. MakpocTexuomeTrpudeckue ko3ppuuneHTs! nporecca pepMeHTaIIH.

31. YUro Takoe 3aTpaThl cyOcTpaTa Ha MOIep)KaHUE KU3HEACATSIHOCTH?

32. CpenHss MPOU3BOIUTENBHOCTh Mpolrecca (pepMeHTalMu M METOAbI €€ IpaduuecKoro
OIIpeAETICHUS.

33. Kak HaiiTh Bpems 3aBepIIEHUS MEPUOAWYECKOro  Ipouecca (epMeHTaluH,
o0ecrieynBarolee ONTUMAIbHOE 3HAUCHHE CpeJHENH IPOM3BOIUTEILHOCTH Ipolecca’?

34. IlpuBenuTe BapHaHTbl YpPaBHEHUI KUHETHKHM pPOCTa MUKPOOPIaHM3MOB, B KOTOPBIX
CKOPOCTh pOCTa 3aBUCUT OT KOHIICHTpAILlUU CyOcTpara.

35. IlpoBeauTte aHanu3 ypaBHEHUS MOHO U MOKAXHUTE 3aBUCUMOCTE ()OPMBI 3aBUCUIMOCTH OT
KMHETUYECKUX KOHCTAHT.

36. Merons! JlaiinyuBepa u bopka u Kopuum-boynena pans onpeneneHuss KOHCTaHT
ypaBHeHHsI MOHO.

37. Mogenu Mo3epa, Ilepra u Anaproca, ux oTauuus oT Moaenu MoHo.

38. Kak ompenenuTs ONTUMAaNbHYIO KOHIIEHTpAIMIO cyOcTpara B Moaenn AHJproca o
KMHETUYECKUM KOHCTaHTaM ypaBHEHHUA?

39. Yem ornmuarorcs Monenu XuHuienbByda, Mepycamumckoro um beprrepa, B KOTOpBIX
CKOPOCTh pOCTa MUKPOOPTaHU3MOB 3aBHCUT OT KOHIIEHTPAIIMH MPOAyKTa MeTabonn3ma’?

40. HazoBute BUIbI MHOTO(AKTOPHBIX KHHETUYECKUX YPABHEHUH.

41.Yem OTIMYAIOTCS aJbTEPHATHBHBIE MHOTO()AKTOPHBIC KHHETUYECKUE YPABHEHUS OT
MYJIBTUILUTIKATUBHBIX U aIUTUBHBIX ?

42. 3anumute ypaBHeHHMe MoHo-Hepycanumckoro.

43. IlpuBeauTe ypaBHEHHE KHHETUKU pocTa OMOMACChl C KOHKYPEHTHBIM TOPMOXKEHHEM

BTOPBIM CYyOCTPaTOM HJIM MPOTYKTOM MeTaboIn3Ma.
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44. ITpuBenure ypaBHeHHe KoHTya, ydMThIBarollee BIIMSHUE «TECHOTBD» KYJBTYypbl Ha
YAEIbHYI0 CKOPOCTh pOCTa MUKPOOPTaHU3MOB.

45. 3anumuTe KUHETHUYECKUE YPaBHEHMS, YUWUTHIBAIOIIME OJHOBPEMEHHBIM pOCT U
JTUCCUMIIISALINIO (OTMHUpaHUE) OMOMACChl MUKPOOPTaHU3MOB.

46. 3anuuunTe BapUaHThl ypPAaBHEHUN KUHETHUKU JAUCCUMWISALMM MUKPOOPIaHHU3MOB IIO
I'epbepry, @epxronbery wim Pamkpunina.

47. Metoasl MaTEMaTHYECKOIO ONKUCAHUs BIMUSIHUA TeMmrepaTypsl 1 pH Ha KMHETHKY pocTa
MHUKpPOOPTaHHU3MOB.

48. YpaBuenue Jlronexkunra u Ilaiipm mis onmucaHus KUHETHKH OMOCHMHTE3a NPOIYKTOB
MeTaboIu3Ma.

49. BapuaHTbl MaTeMaTHYECKUX MOJIeNIel KHHETHKH OMOCHHTE3a MPOAYKTOB METaboIn3Ma ¢
yEIBbHOM CKOPOCTBIO pocTa OMOMACCHI KaK MapaMeTpa-apryMeHTa.

50. CucremHast MoJenb, YUYMTHIBAIOIIAas OJHOBpEMEHHOE 0Opa3oBaHUE MPOAYKTa
MeTaboIr3Ma U ero MHAKTHBAIIHIO (pa3pylIeHHe).

51. BapuaHTbl KHHETUKU MHAKTUBAIIUH MTPOAYKTOB MeTaboIM3Ma .

52. Bapuantel 3aBUCHMOCTH Kod(pduIMEeHTa MONAEepKaHUS IKU3HEICSATEIbHOCTH OT
napaMeTpoB Iporiecca pepMeHTAIHH.

53. TyOynsipHbIil IpoIlecC HEMPEPHIBHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. B uém ero
CXOZCTBO C IIEPUOAUYECKUM IIPOLIECCOM?

54. XeMocTaTHBIHN MPOLIECC HENPEPHIBHOT'O KyJIbTUBUPOBAHHUS C OAUHOYHBIM OMOPEAKTOPOM.

55. MareMaTuuyecKuii aHaJIN3 XEMOCTATHOI'O IIPOLiecca Ha OCHOBE MOAHIIA MOHO.

56. Kak 3aBHUCAT KOHIIEHTpauuss OMOMAacChl W OCTaroO4Has KOHLIEHTpaIus cyOcTparta B
XEMOCTAaTHOM IIpOIEcce OT CKOPOCTU Pa30aBJICHUS M OT KOHLEHTpaMU cyOcTpaTa B MOJaBAEMOM
HOTOKE?

57. Tlokaxxure, 4TO yJenbHas CKOPOCTh POCTa OMOMAacChl B XeMOCTaTHOM IIPOLIECCE paBHA
CKOPOCTH pa30aBiICHHUS.

58. Ilpu kakoit ckopocTd pa30aBlIeHUS B XEMOCTaTe MPOU3BOAUTENBHOCTH MO Omomacce
ABJIIETCS MaKCUMAJIbHOW?

59. Ilokaxxure, B KaKOM IIpoIecce IMPOU3BOAUTENBHOCT, MO Omomacce Ooiblie: B
XEMOCTATHOM WJIM B TIPUOIMUECKOM Tpoliecce pepMeHTaLuu?

60. Uto Takoe BEIMBIBaHHE KYJIbTYPHI U3 XEMOCTaTa U MPH KaKoil CKOPOCTH paz0aBlIeHUs] OHO
IIPOUCXOIUT?

61. ABTOCENEKIIMS B XeMOCTaTHOM IIpoIecce U e€ MaTeMaTHyeckoe 000CHOBAHUE.

62. Yto Takoe XeMOCTaT ¢ BHEIIHUM KOHTYpPOM PEryJIUpOBaHUs?

63. Kak pabotarot TypOua0CTaT U OKCUCTAT ?

64. Uto Takoe KOHKOPJAHTHBIE U IUCKOPAAHTHBIC (PaKTOPHI?

65. Kak  paccuutarp CcyOONTUMAIbHYIO CTYNEHYATyI0 MpOrpamMMmy  MHOJIEpKaHUS
KOHKOP/JAHTHOTO (hakTopa B mporecce pepMeHTanuu?

66. Uto Takoe MacitabupoBaHue npouecca pepmentanun’?

67. MOXHO 1M HMCHOJB30BaTh TEKYILIYH0 KOHLIEHTPALMIO PAaCTBOPEHHOIO KHUCIOpOJa Kak
napameTp MaciTabupoBaHHs a3pOOHBIX MPOLECCOB (hepMeHTaun?

68. 3aBUCUMOCTh ~ KOHLIEHTPAIlMM  PAcCTBOPEHHOrO0  KHUCIOpoga OT  Koa(duuueHTta
MaccoIepeiayu ra3 — )KMJIKOCTb.

69. K1a xak nmapaMeTp MacIITabOUpOBaHUs a3pOOHBIX MPOIIECCOB.

70. Kak y4ecTs npu MacIITabMpOBaHUU Pa3HYIO BHICOTY (hepMEHTEPOB?

71. Kak ywecTp mnpu MaclITaOMPOBAHWM WHTHOMPOBAHUE TIpoIlecca PACTBOPEHHBIM
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YIJIEKUCIIBIM Ta3oM?

72. Kak ydecTb NpH MacCIITAOMPOBAHMHU BO3JCHCTBHE MEXaHHMUYECKOT'O MEpeMEIINBaHUS
HENOCPEACTBEHHO Ha KJIETKM MUKPOOPIaHU3MOB?

73. Kakue 3HaueHMs OKPY>KHOW CKOPOCTH MEIIAJIKHU JOITYCTHUMBI JJ1s1 OaKTepHaIbHBIX KIETOK,
TPOKKEH, PACTUTEIBHBIX U )KUBOTHBIX KIETOK?

74. IlpuBenuTe CTEXHOMETPHUECKHE CXEMbI OJHO- M JBYXCYOCTpPAaTHBIX (hepMEHTATUBHBIX
peaKuui.

75. BBIBOJI KHHETUYECKOr'0 YpaBHeHUsI Muxasnuca-MeHTeH.

76. CiocoObl ornpeieieHusl KOHCTaHT ypaBHeHHsE Muxasnuca-MeHTeH.

77. Enuaunel - akTUBHOCTH  (epMeHTa (pasMepHocTh). KakoBa HMX CBA3b C Maccoit
¢bepmeHTHOTO TIpenapara’?

78. Kak yuuThiBaeTcsi B ypaBHEHUH (epMEHTATUBHOW KMHETHUKM JAerpafauus GepMeHTa B
X0J1e OMOKATAIMTUYECKOTO Mpoiiecca’?

79. Ynepxxanue QepMeHTa B 30HE pEakIMd C IOMOIIBI0 MeMOpaHHOro OuopeakTopa.
Henocrarku 3toro crnocooa.

80. B uém 3axiroyaercss NpUHIMIT UMMOOHIU3AINK (hepMEHTOB?

81. KakoBbI OCHOBHBIE METOABI UMMOOMIN3ALINU (PEPMEHTOB?

82. IMMoOMIM30BaHHBIE MEPTBBIE U )KHUBBIE KIIETKH MUKPOOPTaHU3MOB.

83. KakoBbl au¢dy3nonHble orpaHMYeHHs B TpaHyjIax MMMOOHIN30BaHHbBIX (DEPMEHTOB U
KIIETOK?

84. [IpyunHa WMCKa)XKEHUS MAKPOKMHETHUKM (PEpMEHTAaTUBHBIX peakiUil B TrpaHylax
MMMOOMITU30BAaHHOTO OMOKATAIN3aTopa.

85.Yro Takoe kpurepuil Jlamxénepa mis rpaHyl MMMOOHIN30BaHHBIX KiIeTOK? CBA3b
CTETEeHU MCKAKXEHHSI MAKPOKUHETHKH ¢ KpuTepueM Jlamkénepa.

86. Uto Takoe UIIOBLIA MHAEKC?

87. Kak onpezensercs cenapupyeMocTb KyJbTypalbHbIX KUIAKOCTEN?

88. [1o kakoMy MOKa3aTeo CPaBHUBAIOT MEXAY COO0M cenapaTopsl U LEHTPUPYTU?

89. B uém cyTh puibTpanuu ¢ UCIOIH30BAHUEM (PHIBTPOBAIBHBIX TOPOIIKOB?

90.Yto oOecrmeunBaeT BO3MOKHOCTb BBICOKMX CKOPOCTEH MHKPOPUIBTPALIMH TPH
JOCTaTOYHO BBHICOKMX KOHLEHTPAIMIX MUKPOOHBIX CyCIIEH3UN?

91. Ha uém ocHoBaHa (ioTanus MUKPOOPTaHU3MOB?

92. CpaBHeHHE THEBMAaTUYECKOM, HATOPHOU M ANIEKTPO(IOTAIINH.

93. TlosicHuTe OTIAMYME AC3UHTETPALIUU MUKPOOPTAHU3MOB OT CTEPHIIN3ALIUHN U U3MEITbUCHUSI.

94. Onummure 6ATUCTUYECKYIO U IEKOMIIPECCUOHHYIO JI€3UHTETPALIUIO.

95. ®depMeHTaTUBHbBIE METO/IbI AE3UHTET ALl MUKPOOPTaHU3MOB.

96. B uém 3akmouaercs MeToJ co3gaHus 3(P(GEeKTUBHOM MexX(a3HOH MOBEPXHOCTH INPHU
HKCTParupoBaHUU KOMIIOHEHTOB U3 OMOMAacChl MUKPOOPTaHU3MOB?

97. Yto NaéT 3KCTparupoBaHUE «CYNEPKPUTHUECKUMM» KUIKOCTSIMU?

98. Ha3zoBuTe BellecTBa, HCIOJIB3YEMbIE B KAad€CTBE «CYNEPKPUTHUECKUX)» IKCTPAreHTOB
OroMacchl, U MapamMeTpbl KX KPUTHIECKUX TOUEK MO TeMIIepaType U JaBJICHUIO.

99. OcoOeHHOCTH KUAKO(DHAZHOM IKCTPAKLINH JIAOUIBHBIX MTPOAYKTOB OMOTEXHOIOTHH.

100. IToyemy mpH 3KCTpaKIMK NEHULIWINHA UCTIONB3YIOT IIEHTPOOEIKHBIE SKCTPAKTOPHI?

101. Yem oTiim4aroTCss HOHOOOMEHHBIE KOJIOHHBI OTKPBITOTO U 3aKPBITOI'O THIIA?

102. Ha3zoBuTe TepMMHBI, UCIIOJIb3YyEMbIE Ul yYacCTBYIOIIMX B MpOIlecce HOHHOrO oOMeHa
BEIIECTB Ha CTAAUAX COPOLMU U 1eCOPOIIH.

103. MOKHO 1T UCIIOJIB30BaTh MOHOOOMEHHOE BBIJICJICHHE MPOYKTa HEMOCPEACTBEHHO U3
21



CYCIIEH3MH MUKPOOPIaHU3MOB?

104. Yem otimuaeTcst aAcopOIMsi MUKPOTIOPUCTHIMU COPOSHTaMHU OT HOHHOTO 0OMeHa?

105. Kakas OcHOBHas  XapakTEpUCTUKAa  HCIIOJIB3YeTCS s  OLIEHKM  KadecTBa
MUKPOIOPUCTHIX COPOESHTOB?

106. Yem xpomartorpadus omimdaercs ot gecopounn? Kakue cyecTByloT pa3HOBUAHOCTH
xpomarorpadun?

107. OcHOBHBIE MEXaHU3MBI OHOCOPOIIMH METALIOB.

108. Pa3HoBHIHOCTH OHOCOPOLMU METAIOB C JAECTPYKIMEH M C pereHepanueil KIeTOoK
MHUKpPOOPTaHHU3MOB.

109. TanrenumanbHas MEKpOQHIbTpAIUs — B 4éM e€ mpeumymiecTa’?

110. Yto Takoe auaduibTpanus, Kakue 3a1la4i OHA PeIIaeT?

111. Yro sBaseTcs NBWXKYILEN CUIION Mpolecca Auanuza’?

112. Dnexrpoauanus — i KaKUX LEJIEH 3TOT MPOLECC UCTIONb3yeTCs?

113. JIBwxymias cuia mpoiiecca yiabTpapriIbTpalum.

114. TlpuunHBl KOHIEHTPALMOHHOW MOJSPU3ALMK TpPU YIbTPAQUIBTPAUN U CIIOCOOBI
O0pHOBI C HETO.

115. Tlpu xakux AaBICHHSX MPOTEKAIOT MPOLECCHl MUKPO-, YIbTPa-, HAHO- (QUIBTPALIUH U
nporecc 00paTHOro ocmoca’?

IIpumep KOHTPOJILHOI PadOTHI

Bapuanr 1
1. Dnemenrtsl, cnararomue ouorexnonoruto. Cyoerparsl. [lutarensbHbie cpebl.
2. Oco0eHHOCTH UMMOOMIM30BaHHBIX (DEPMEHTOB.
3. Ilpunuun pelictBus a’poTeHKOB. CocTaB aKTUBHOI'O MIIA.
Bapuanr 2
1. XapakTepuCcTUKa OCHOBHBIX CTaJuii OMOTEXHOJIOTHYECKUX MPOLIECCOB.
2. DneMeHTsI, ciararomue OnoTexHonoruto. IIpoTyKThl.
3. buomeraHorenes.
Bapuanrt 3
1. DneMeHTsI, cnararonue OMOTEXHOJIOTHIO. bronornyeckue areHThl.
2. ®epmentsl. CnenuUIHOCTh, aKTUBHOCTH (DEPMEHTOB.
3. punnun peiicrBust 6noduinbTpoB. CocTaB OUOMIICHKH.
Bapuanr 4
1. Knerounas uxxeHepus, IPUHIIMITEL, BO3SMOKHOCTH.
2. Bakuunbl. Buael, nonydenue.
3. MukpoOHOe BBINIETaYNBAHUE U OUOT€OTEXHOJIOTHS METAILIIOB.
Bapuanr 5
1. Tlomyuenue OuosTaHoa.
2. buonoruueckas nerpananus KCeHOOMOTHUKOB.
3. IIpobuotuku u npeduotuxu. [lomyyenue, Ha3HAYCHUE.

3ananus 175 pelleHns Kelc-3aga4
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Kelic-3anaua |
DepmenTtep 63m°, koappuuuenT zanonnenus 0,7.
OnpenenuTh KOJIMYECTBO KOMIIOHEHTOB OCHOBHOHM (DEpMEHTALMOHHOW cpelbl B KI' IPH

CJICOAYIOUICM COCTaBC:

Mermnacca 20 %
KyKkypy3Hblil SKCTpaKT 4,5 %
(NH4)2SO4 3,0 %
KH;POq4 15,0 r/n
MgSO4 7,0 /n

Keiic-agaua 2
Omnpenenuth pacxona 3epHa (mmeHuna) Ha noxydeHue 10T mpoaykTa, eciu KOd(PQHUIHUEHT

koHBepcuu PB B mponykr paBen 48%, a BEIXo1 pepMeHTONIM3aTa KpaxMana ¢ cojepxanneM PB 50%
3 3epHa — 1,2m° u3 1T 3epHa.

Keiic-3anaua 3
OnpenenuTh cOCTaB MUTATENBLHON CPE/Ibl B IPOLIEHTAX U I'/J1, €CJIN U1 IPUroTOBIeHUS 125M3

Cpebl yILIO:

Caxap-coipell- 10 000 xr
KyKkypy3Hblil SKCTpaKT 550 kr
(NHa4)2S04 500 kr
KH,POq4 250 xr
MgSO4 150 kr

Keiic-agaua 4
KysbTypanbHas *KUIKOCTh conepxkut 45r/m1 ACB 6uomaccel. O6beM ciaupa — 250M°.

CkoylbKO Kr OMOMAacchl MOJYYHUTCS IMOCHE €€ OTAeNeHUs (uibTpamuel, eciiu BIaKHOCTh
6uomaccel nociue guiabtparmu 79%.

Keiic-3amaua 5
Ckonpko HeoOxoaumo 100% comstHol kucnothl (kouieHTpanus HCl 24%) mist mepeBoaa

10T L-nm13uHa B TM3UMH MOHOXJIOPTUAPAT, ECIIM MOJIEKYJIApHas Macca L-nu3uHa paBHa 164mou.en.

Keiic-3anaua 6
KysbTypanbHas RUIKOCTH cofiepkutT 60r/n mpoxykra. O0beM K.k pasen 150m°. Kakosa

KOHIIGHTpalusl MPOAYyKTa B (puibTpaTe mMocie OTAeNeHUs OMOMAacChl, €CIM TOTEpU IMPOIYKTa C
6romaccoii coctaBnsior 12%, a 06beM dunbTpaTa 95m°.

Keiic-3anaua 7
KysbTypasnbHas *KHIKOCTh conepxkut 95r/n1 ACB 6uomaccel. O6beM ciaupa — 250M°.

CkoyibKO Kr OMOMAacchl MOJYYHUTCS IMOCHE €€ OTAeNeHUs (uibTpamuel, eciiu BIaKHOCTh
o6uomaccel nociue puiabTparmu 75%.

Keiic-3anaua 8
®epmentep 120M°, koappuuuent zanoanenus 0,75.
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Onpenenuth KOJIMYECTBO KOMIIOHEHTOB OCHOBHOHM (DepMEHTALMOHHOW cpelbl B KI' NPH

CJICOAYIOUICM COCTaBC:

Mermnacca 20 %
KyKkypy3Hblil SKCTpaKT 4,5 %
(NH4)2SO4 3,0 %
KH;POq4 15,0 r/n
MgSO4 7,0 t/n

Keiic-3anaya 9
Ky/bTypajibHas KHAKOCTh coaepkuT 150r/m nponykra. O0bem k.ox paseH 300m°. Kakosa

KOHIIGHTpalLusl MPOAYKTa B (puibTpaTe MOCie OTAENEeHUs OMOMAacCChl, €CIM TOTEpU TMPOIYKTa C

oromaccoii coctaisioT 8%, a 06beM hrtbTpara 200Mm°.
b

Keiic-3anaua 10
OmnpenenuTth cOCTaB MUTATENBFHON CPE/Ibl B IPOLIEHTAX U T/J1, €CJIN [T IPUroTOBIEHUS 250M3

Cpebl yILIO:

Caxap-coIpell- 25000 kr
KyKypy3Hblil SKCTpaKT 12 000 kr
(NHa4)2S04 700 kr
KH,POq4 500 kr
MgSOq4 250 xr

Keiic-3agaua 11
Onpenenuth pacxona 3epHa (IMIIEHUIA) HAa MOJNyuYeHHE 25T MPOAYKTa, €Cli KOA(PPHUIHUEHT

koHBepcuu PB B mponykr paBen 53%, a BeIXo1 pepMeHTONIM3aTa KpaxMana ¢ cojepxanueM PB 50%

3 3epHa — 1,2m° u3 1T 3epHa.

Ketic-3agaya 12

OnpenenuTth cOCTaB MUTATENBLHON CPE/Ibl B IPOLIEHTAX U T/J1, €CIIN U1 IPUroToByIeHUs 350M3

Cpelbl yILIO:
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Caxap-coIpell- 35000 xr
KyKkypy3Hblil SKCTpaKT 17 500 kr
(NH4)2S04 950 kr
KH,POq4 550 kr
MgSO4 250 kr

Keiic-3amaua 13
Kakoe xommuecTBO BO3ayxa ¢ coiep:kaHuem yriekuciaoro raza 4,0% pereHepupyror

(OTOCUHTE3UPYIOIIE MUKPOOPTaHU3MBI (XJIopeia) 3a 24 yaca, eclii KOHIICHTPAIIHS XJIOPEIUIbI
B KyJIbTypasibHOM skukoctu 201/1, a 1t xnopemnsl norpeduser B yac 1,2r COx.

Ketic-3agmaua 14

Onpenenuth KOJIMYECTBO (EPMEHTHOTO Tpernapara, HEOOXOJUMOro Ha TepBOM cTaauu
(epMEeHTaTUBHOTO THAPOJIM3a Kpaxmaja, €ClId aKTUBHOCTh (PEPMEHTHOrO Iperapara paBHA
500E/mn, Ha Ir kpaxmama pacxoxayercs 2,0E/r kpaxmana, a ruaponu3y noxasepraercs 10m
CYCIIEH3MH KpaxmaJla ¢ KOHLeHTpaluei kpaxmaina 40%.



Ketic-3agaua 15
Jnis runmponu3a 2511 CycreH3ny KpaxmMaa UCTIOIb30BaH MpenapaT aMIIOIUTHIECKOro (hepMeHTa

¢ aktuBHOCTHIO SO0E/Mi1. OniTumanpHasi KOHIEHTpaLus epMEHTHOTO IIpernapara B CyCIeH3Un —
0,5E/r kpaxmana. OmnpenenuTb KOHLEHTPAIMIO Kpaxmaja B CYCIIEH3MH, €CIId JUIs
(epMEeHTaTUBHOTO I'HJIPOJIN3a CYCIIEH3UH HCIOIB30BaHO 2,5MJ1 (PepMEHTHOT0 IIpenapara.

Ketic-3agaya 16
Onpenenuth KOMWYECTBO (PepMEHTHOrO TMpemnapata, HEOOXOAMMOTO Ha TMEpPBOM CTaluu

(epMEeHTaTUBHOTO THAPOJIM3a Kpaxmaja, €Cld aKTUBHOCTh (PEpMEHTHOrO Iperapara paBHa
500E/mn, Ha Ir kpaxmama pacxoxnyercs 2,0E/r kpaxmana, a ruaponu3sy noxasepraercs 40
CYCIIEH3MH KpaxmaJla ¢ KOHLeHTpaluei kpaxmaina 30%.

Keiic-3anaua 17
Omnpenenuth pacxon 3epHa (mmeHuna) Ha noxydeHue 40T mpoaykTa, eciu KOdQQHUIHUEHT

koHBepcun PB B mponykr paBen 51%, a BeIxon pepMeHTONIM3aTa KpaxMana ¢ cojepxanueM PB 50%

3 3epHa — 1,2m° u3 1T 3epHa.

IIpoBepouHbIie paGoTHI

Tema «KynbTUBHpOBaHHE MUKPOOPTAHU3MOBY

Bapuanr 1. Kak 105110 HaJ1o IpOBOAUTH ITPOLIECC KYJIbTUBUPOBAHUS YKAa3aHHBIX MUKPOOPTaHU3MOB,

YTOOEI B MPCAIIOJIOKCHUN SKCITOHCHIUAJIBHOT'O PA3BUTHUA UX KOJIMYCCTBO YBCIIMYUIIOCH B 200 TeICAY

pa3? Kakue BBIBOJIbI MOXKHO CENAaTh?

Ne | u, 1/9 | Ha3Banue
MHUKPOOpPraHU3Ma

I | 1,6 Bac. megaterium

2 12,0 Bac. subtilis

3 12,4 E. coli

4 10,5 Candida scotti

Bapuant 2. Kak 1oaro HeoOXOAMMO MPOBOAUTH MPOLECC KYJIbTUBUPOBAHHMS MUKPOOPTaHU3MOB,

9YTOOBI KOJHMYECTBO KJIETOK KOHTaMMHaHTOB (1,2,3) u wmeneBoil KynbTypel (4) cramu paBHBI?

KonmnuectBo kireTok BHavaie N Hau = 1. Kakue BBIBOIBI MOXKHO CHETATH?

Ne | u, 1/9 | Ha3Banue
MHUKPOOpPraHU3Ma

I | 1,6 Bac. megaterium

2 12,0 Bac. subtilis

3 12,4 E. coli

4 10,5 Candida scotti
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Bapuant 3. OnpenenuTh 00beM KyJNbTypalbHOW XKHUAKOCTH Vp, M3, €CIM M3BECTHO, YTO BpeMs
reHepanuu KoHTamuHaHTOB t=0,3 wac, Bpems KyiabTUBHpOBaHUS 1= 22 uac. KoHueHTpauus
KOHTAMHMHaHTa K KoHITy mponecca Cu=10" k1/Mi1. B Hauane Ky IbTUBUpOBaHKs B pepMeHTEp Homana
1 knmeTka KOHTaMHMHAaHTa, KOTOpas Mpoias jar-¢asy T.g=7 4Yac, B JaJbHEHIIEM pa3BUBAJIOCh I10
SKCIOHEHIIMAJILHOMY 3aKOHY.

Tema «Acentuka»

Bapuant 1. Omnpenenuts yacToTy A (Kj/4ac) MPOHUKHOBEHHUS MOCTOPOHHEH MHUKpPOQIIOpHI B
(bepMeHTep ¢ 3arpy3K0il MUTAaTeNbHON CPe/Ibl B HETIPEPHIBHOM Ipoliecce KyIbTUBHpOBaHUs. Pabounii
oosem V,=100 m3. Koadpdumuent pazdasnenus D=0,05 1/gac. HawanpHash KOHIIEHTpALUS
KOHTAMHMHAHTOB Cx=10° Ki1/M1.

Bapuant 2. Onpenenuth 4YacToTy A (KJI/9ac) NMPOHUKHOBEHHS IOCTOPOHHEH MHKpPOQIIOpHI B
depMeHTep C 3arpy3Kod MHMTATENbHOW Cpelbl, MPOLISANIYI0 CTEPHIIM3ALUI0 C KpPUTEPUEM
crepuiuzaiuu 6,9 B HeEmpepbIBHOM TIpoliecce KylabTUBHpoBaHUS. Paboumit o6vem Vp=10m3.
Kosddunuent pasbasnenus D=0,005 1/gac. HauanbHas KOHLEHTpalUs KOHTAMHUHAHTOB cy=10°
KJI/MIL

Tema «BeposTHOCTH 3arpsi3HEHUS TOCTOPOHHEH MUKPODIOPOii»
Bapuant 1. Onpenenuth BeposTHOCTh Hanmuusg Q3S 3  KJIETOK IHIOCTOPOHHEU
MUKDOGJIIOPEI B 3arpy3Ke DUTATEJIbHOM CpPefsl 06beMoMO 10 M, mpoxomsiue
JIEKOHTAMHUHALUIO ¢ KPUTEPHEM cTepun3zanuu 23,457, HavansHas KoHuenTpanus cx=10° xi1/miL.
Pacnpenenenue Ilyaccona
Q) =exp (-N)*(Ny/q!)
Bapuanrt 2. B pe3ynprare HEOCTOPOKHOCTH Ha IOJI TOMELIEHUS, B KOTOPOM IIPUTOTABIIMBAIOTCSA
MOPOIIKY JUIsl U3TOTOBJICHUSI MATKUX JIEKAPCTBEHHBIX (OpM, ObLIO MpoauTo V = 45 mi pacTBopa ¢
KyJITYpO# cojepxalieil HecriopooOpa3yIolie TeCT-MUKPOOPraHu3Mbl, ¢ KoHIeHTpauuein Ci=20
k1/Mi. Bbla 3anurta nosepxHocth nosia S=0,9 Mm%, KakoBa BEpOSATHOCTh TOrO, YTO aHAIN3 HOKAKET
BBIXOJI CTENICHN MUKPOOHOH 3arps3HEHHOCTH IMOMELECHHS 3a TPeAebl HOPMBbI, KOTOPasi COCTABIISET
H<A = 12 xi/nm>.
Bapuant 3. B ¢epmentepe obbemom Vp=27,77 M’ pasBMBaeTcs IleleBas KyJbTypa IIO
AKCIOHEHIIMAIBHOMY POCTY CO CKOpocThio p=0,8 1/19ac, t.p=74ac, HavanbHAsl KOHIICHTPAIIH
1eneBoil KyIbTyphl Xyx=0,01 I/cM?, yIebHBII pacXo/] a3pUPYIOIIETro BO3ayXa VIy=2M>/(Mcx *MUH).
Ha swmHuM mojauum BO3AyXa YCTAHOBIEHBI (HUIBTPHI C 3aJEPXKUBAIOIIEH CIOCOOHOCTHIO
1=99,99999%. CpenHss KOHIEHTpalHss KOHTAMHHAHTOB B Bo3ayxe 10 ¢uibrpa Cx=3000 xi1/m’.
OIIPEAETUTh BEPOATHOCTh P(u-1) TOro, 4To K MOMEHTY, KOIJla KOHIEHTpalus LENEBOH KyJIbTYyphbl
nocruruet x=0,012 r/cm’, B hpepMeHTEp € BO3AyXOM NPOHHKHET MeHEe N=7 KJIEeTOK KOHTAMHHAHTA.

7.3.2 IlpoMexyTouHas aTTecTalus
IIpuMepHBIii nepeYeHb BONPOCOB K IK3aMEHY

1. Onpenenenne OMOTEXHOJIOTHH, YCIOBHOE JEJICHUE HA TPYIIbI, IPUMEPhl OMOTEXHOIOIMYECKUX
MPOIIECCOB 10 TPyIIaM

2. IlumeBas OuoTexHoNOTHs. XapaKTEPUCTUKA MPOIECCOB, TNPUMEHSIEMBIX B MHILIEBOU
OMOTEXHOJIOTMHU: MHUKPOOPIaHU3MBI, (EPMEHTHl, MMMOOWIN30BAaHHBIE CHCTEMBI. ASpOOHBIE U

26



aHa’poOHbIe mporecchl. [Ipumepsl.

3. IlpuHuunuanbHas TEXHOJIOTMYECKAsh CXeMa  aCeNTHYECKOIo OMOTEXHOJIOTHYECKOTO
IIPOU3BOJICTBA.

4. Tlomyuenue ¢QenmnnenHuunuIMHa. KpaTkas XapakTepucTHKa Tpolecca KyJIbTHBHPOBAHUS
(a9poOHBI, MCTOYHHMK YIJIEPOAA, OCHOBHBIC KOMIIOHEHTHI M JOMOJHHUTEIbHbIE KOMITIOHEHTHI
MUTATETBLHOMN CPEJIBI).

5. Tumbsl mnpoueccoB KyJIbTHBHUPOBAHHUS, NPUMEHSEMbIE B OMOTEXHOJOIMYECKHX Ipoleccax
(nepuonuyeckuii, € TOANUTKOM, IOJYHENPEPBIBHBIA M J1p.). XapakTEpUCTUKA, NPUMEPHI
I10JIy4aeMbIX ITPOTYKTOB.

6. IlomydyeHue aHTUOMOTHKOB MEHHIMUTMHOBOTO psijfa (OCHOBHBIE CTaJUU TEXHOJIOTMYECKOTO
npoiiecca).

7. O0mre noTpeOHOCTH MUKPOOPTaHU3MOB (MAKpOAJIEMEHTBI U MUKPOdJIeMeHThI). [IporoTpods! n
ayKcOTpO(BI.

8. [IpuMeHeHue MpoIyKTOB OHOTEXHOJIOTHYECKOT0 IIPOU3BOICTBA B CEIILCKOM X035 CTBE. [IpuMephr.
9. CnocoObl MOMyYeHHs HOBBIX IITAMMOB-IIPOIYIIEHTOB OMOJIOTMYECKH AKTUBHBIX BEILIECTB.

10. Menuuunckas 6uotexHosorus. [IpuMepsl mpuMeHEeHHsT OHMOTEXHOJOTHMUYECKUX IMPOIECCOB B
MeauuuHe. OCOOCHHOCTH MEOUIIMHCKON OnoTexHojoruu (ocoOble TpeOOBaHMA K IpoLeccaM
KyJIbTUBUPOBAHUS U BBIJICJIICHUS TIPOTYKTOB).

11. Knaccugukarus OMOTEXHOIOTUYECKUX POU3BOICTB

12. KynbruBupoBaHue GOTOCHHTE3UPYIOIUX MUKpoopranu3mMoB. [Torpebnoctu potorpodos. Tums
anmaparoB JJs KyJIbTUBUPOBaHUS (GOTOTPO(DOB.

13. TumnoBsle annapaTypHO-TEXHOJIOTUYECKUE CXEMBI

14. Dxonoruyeckas 6uorexHonorus. OOIKN MOAX0A K CO3aHUI0 aCCOIMALIMI MUKPOOPTaHU3MOB.
CriocoObl yTHIN3aIUH MUKPOOPTaHU3MOB-/IETPaIaHTOB KCEHOOMOTHKOB.

15. JIoKyMeHTBI, XapaKTepU3yIIHe ITaAMMBI-IIPOIYIIEHTHI, UCIIONb3yEeMble B OMOTEXHOJIOIMUECKHX
IIPOU3BOJICTBAX.

16. MHcnonb3oBanue (HoToTpodoB B OHOTEXHONOTMHM (IPUMEPHI MPOIECCOB, B KOTOPBIX
UCTOIB3YIOTCS (POTOCUHTE3UPYIOIINE MUKPOOPTaHU3MBI).

17. TnyOunHast ¢pepMeHTaIHs, OCOOEHHOCTH, IPEUMYIIECTBA.

18. Ilpumenenue ¢epmeHTOB. OCHOBHBIE KPYMHOTOHHA)XHBIE MPOU3BOJACTBA (EPMEHTHBIX
npemnaparoB. CeIpbe A7 MoTyueHust pepMEeHTOB.

19. TunoBble CXeMBI U OCHOBHBIE CTaIMM OMOTEXHOJIOTUYECKUX ITPOU3BOICTB.

20. TlomyueHue MOJOYHO-KHUCIBIX 3aKBAacOK (0Ommias TexHojorudeckas cxema). [IpumeHeHme
MOJIOYHO-KHUCIIBIX 3aKBACOK B IUILEBON IPOMBIIIEHHOCTH.

21. IlomyueHune NpOMBIIIEHHBIX MUKPOOPraHU3MOB

22. XapaKTepUCTUKA OCHOBHBIX CTaINI OMOTEXHOJOTHUYECKUX MPOIECCOB

23. IlpoMsbIlUIeHHBIE OMOOOBEKTHI (IITaMMBI, pachl, CEPOBAPBI, KYJIBTYPhl KIIETOK, TKaHEH,
acCcoIaInm).

24. MuxpoOHoJIOrH4ecKoe MPOU3BOJCTBO JIEKAPCTBEHHBIX CPEJICTB

25. XpaHeHue NpOMBIIUIEHHBIX MUKPOOPTaHU3MOB

26. IlomyueHne TEXHUYECKUX MPOAYKTOB AJIs1 IPOMBIILITIEHHOCTH

27. HltamMMbl 4J1s NUIIEBONW IPOMBIILITIEHHOCTH

28. CX0/CTBO U pa3Nuuus B CTaAUAX pepMeHTaluH, OHoTpaHchopMaluy 1 OMOKaTaIn3a

29. HazoBuTe BapHaHThI IPOLIECCOB, PEATU3YIOLINX CTAIUIO PA3IeICHHS KUIKOCTH U OMOMACCHI.
30. Ilepeuncnure pepMeHTHI, IPUMEHsAEMbIE TP (PEPMEHTATUBHOM TUAPOIN3E OMOMAaKPOMOJIEKYJT
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31.  IlepeunciuTe mpoLECCHl, MCIONb3YEMbIE Ha CTAaOUSAX BBIJEICHUS BHEKJIETOUHBIX
BHYTPHUKJIETOUHBIX NPOJYKTOB META00JIN3MA.

32. buosHepreruka.

33. OcHOBHBIE THIIbI OMOTEXHOJIOTUYECKUX MPOIECCOB IO MEXAaHOIA0MIBHOCTH KIETOK

34. buoreorexHoiorus.

35.TpeboBanus 6€30MaCHOCTH, IPEABIBISEMbIE K TPOMBIIUIEHHBIM MUKPOOPTaHU3MaM

36. lleneBbie MPOIYKTHI OMOTEXHOJIOTHYECKOTO MpoIecca

37. TyOynsipHBIN IPOLIECC HETIPEPHIBHOTO KYJIHTUBUPOBAHUS MUKPOOPTaHU3MOB.

38. OOuue npuHIKIBI Pa3pabOTKH MPOMBIIUIEHHONW OMOTEXHOJIOTHH.

39. XeMocTaTHBIH MpoIecc HEMPEPHIBHOTO KYJIBTUBUPOBAHUS C OIMHOYHBIM OMOPEaKTOpPOM
40. IIpombIuIeHHOE KyJIbTHBHUPOBaHUE (POTOTPOGHBIX MUKPOOPTraHH3MOB
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