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1. Heau, 3a1a4m ¥ IVIAHUPYeMBbIe Pe3yJbTAThI 00y4eHH s M0 N CHUILIHHE

K 0CHOBHBIM 1eJIsIM OCBOSHUS TUCHUTUIHHBI «[IpoMBITIIIeHHAs OMOTEXHOIOTUSD» CIIEAYET
OTHECTH:

- IlonyyeHne TEOPETUYECKUX M MPAKTUYECKHX HABBIKOB CTYJICHTAMU MO HAMPABJICHUIO
noarotoBku 19.03.01 «buoTexHooTHs» B 00JIACTH CO3JaHUS TPOMBIILICHHBIX MPOIYKTOB Ha
OCHOBE OMOTEXHOJOTUYECKHX MTPOIIECCOB

- @opMHpOBaHHE KOMIICTCHIIMH B PpEIICHUH MPOPECCHOHAIBHBIX 3aja4 OyaylIero
BBIITYCKHHUKA C YY€TOM COBPEMEHHOI'O YPOBHS Pa3BUTHS OMOTEXHOJIOTUYECKON MTPOMBIIIUIEHHOCTH

K ocHOBHBIM 3a/1auaM OCBOEHUS TUCHUTIINHBI «[[poMBbINIIIEHHAS OMOTEXHOIOTHUS» CIICTyET
OTHECTH:

- O3HaKOMJICHME C COBPEMEHHBIM COCTOSSHUEM W NEPCIEKTUBAMH Pa3BUTHUS OCHOBHBIX
HaIpPaBJICHUH TPOMBIIUICHHON OMOTEXHOJIOTUN

- [Tomy4yeHue MpakTHYECKUX U TEOPETUUSCKUX 3HAHUH MCIIOJIb30BaHUS OMOTEXHOJIOTMYECKUX
MPOLIECCOB B TMOJIYYEHUU TIEPBUYHBIX METa0OIUTOB, MHUKpPOOHBIX M Jpyrux Ouomacc,
CEJIbCKOXO35IMCTBEHHOM, MUILIEBON U METUIIMHCKON MPOMBIIIIICHHOCTH

- TOJY4Y€HHWE HAaBBIKOB B CIOCO0AX MOJYyYECHUs] TPOIYIEHTOB, IMPOBEICHUSI IPOLIECCOB
MPOBEACHUHU TMPOIIECCOB O CYIICCTBYIONIMX TEXHOJOTHUSIX TOJYYECHHS] STaHOJIA, OPraHUYECKUX
KHUCIIOT, O€JIKOB, BUTAaMUHOB, BAB 1 razos.

[lomyuyeHnble Ha €€ OCHOBE 3HAHUA OOECIEUMBAIOT B JalbHEHIIEeM Oosiee TIyOOKYHO
MMOJTOTOBKY CTYJICHTA IO JIFOOOH W3 BBIOPAHHBIX MM JUCIHILINH CHCIHATN3ANNN CIICIHATBbHOCTH
"buorexnonorus".

2. Mecto nucuunjudbl B cTpykrype OOII 6akanaBpuarta

Jucuumnnza «IIpoMblnuieHHass GMOTEXHOIOTU» OTHOCUTCA K YHCIY NMpo(hecCHOHAIbHBIX
yu4eOHBIX TUCIMILIMH 6a30B0oii yacT broka 1 «/lucuuminnel (Moaysn)» mporpaMmbl OakanaBpuara.
HucuumumHa «[IpombilieHHass OHOTEXHOJIOTUS»  SBISETCS LEHTPalIbHOM JUCIUIUIMHON B
00y4YeHHH CTyIEHTOB, CTPYKTYPHPYIOIIEH MpodeccnoHatbHbIe 3HAaHHS CTYIEHTOB. B X0/1e ocBOeHUS
IVCHWIUIMHBI, CTYIEHTHl ydYaTcsi TIOHMMAaTh MEKINCHUIUIMHAPHBIE CBSI3H, HCIIOIB30BaTh
MIOJIyYE€HHbIE B JPYTUX JUCUUIUIMHAX 3HAaHUS B CBOEH mpodeccroHaibHOl obnacTtu. ucnuminza
JIOTHYECKH W COJEPKATEIBbHO-METOJNYECKH CBS3aHA C W3yYaeMbIMH paHee WM TapajlielbHO
mucuuruinHamu: «OOmmass Ouosorust U MUKpoOuosorus», «buoxumus», «XuMusi OHOJOTHUECKU
aKTUBHBIX BelecTB», «OCHOBBI OMOTEXHONOTHUNY», «OCHOBBI TEXHOJIOIMYECKHX IPOLIECCOBY,
«Knetounpie TexHomorum», «OCHOBBI pa3padOTKA KOHCTPYKTOPCKOW W TEXHOJIOTUYECKON
JOKYMEHTAITUI», a TAKKE CO3[aeT 3ael U MOCIeIyOIUX JUCIUIUINH, YIITyOIsSIONNX 3HAHUS B
npodeccuoHanbHO obnactu: «lIporecchl u ammapaTbl OMOTEXHOJIOTHYECKUX IPOU3BOJICTBY,
«OCHOBBI yNpaBJIE€HUsI MPOU3BOJCTBOM B OMOTEXHOJOTHMUECKOW oTpacim», «MoyekynsapHas U
KJIeToyHas OuorexHojorus», «MMmyHoOHoTexHomorus», «llpuknagHas  >H3UMOJIOTHSY,
«[IpoexkTupoBaHe TEXHOJOTHUECKUX JIMHUI», « TeXHONIOTHS TOTy4YeHUs OMOTEXHOIOTUIECKUX
NPONYKTOB»,  «MeTonapl cepTHGUKAIMU M KOHTPOJIS B OHMOTEXHOJIOTHYECKOM MpOIEccey,
«ArpobuorexHonorus», «MeauuuHckas ~— OuorexHodorus»,  «llumeBas — OHOTEXHONIOTH,
«DKOOUOTEXHONOTU», «DOTOOHOTEXHOIOTUS.



OO0mass TPyIOEeMKOCTh JTUCIIUTUIMHBI

3. CTpyKTYypa u cofepkaHue THCHUIIIHHbI

COCTaBIAeT 3 3aUYETHBIX €IUHMIL,

T.C.

aKaJIeMUYECKHX 4acoB, M3 KOTOPHIX 18 yacoB — camocTosiTensHas paboTa CTyJCHTOB.
Jucnunnuna u3yyaercs Ha 3 Kypce B 5 cemectpe.

Aynurtopnbie 3anatus 90 wacoB. Jlekiuu — 36 yacos, JlabopaTopHbie padoThl — 18 yacos,

CCMHUHAPCKUEC 3aHATUSA — 36 yacos. CDopMa KOHTPOJIA — OK3aMCH.

B pesynbrare ocBO€HUS TUCIUILIMHBI (MOIYJIs) y 00ydarommxcst GopMUpPYIOTCS CIeIyIoIue
KOMIIETEHIIMM U JOJDKHBI OBITh JOCTUTHYTHI CJEAYIOLIUME pe3yJbTaThl OOy4YeHHUs Kak JTan

(hopMUPOBaHUS COOTBETCTBYIOIINX KOMIETCHIIA:

KO}I KOMIICTCHIIMHN

B pesynbrare ocBoeHuUs
00pa3oBaTeT-HON IIPOT PaMMBI

INepedenp mIaHUpPyEMBIX Pe3yIbTATOB OOYUCHHS 110

o0yJaroImuiics JOmKeH JHACIIUILINHE
o00aaaTh
OIIK-7 Crioco6eH npoBOANTH
9KCIIEPUMEHTAJIbHbIE HOIIK-7.1. 3naet 6a30BBIC MaTeMaTHICCKHE,
HCCIIEI0BAHMS M UCTIBITAHUS T10 ¢dmnueckne, PU3NKO-XUMHUUECKHE, XUMITYECKHE,
3aJJaHHOM METOIUKE, Ononmormyeckre, MUKPOOHOIOTYECKIE METOBI,
HAOJIIOICHUS I U3MEPEHUS, MPUMEHSICMBIC B OMOTEXHOJIOT MU
00pabaThIBaTh U
MHTEPIPETUPOBATH HOIIK-7.2. BnaneeT OCHOBHBIMH METOIaMHU
S9KCIICPUMCHTAJIbHBIC TAHHBIC, SKCTIEPUMEHTAJIbHBIX UCCIIEIOBAHUI U UCTIBITAHUI
MPUMEHSISI MaTeMaTHIEeCKUeE, B OMOTEXHOJIOTHUH
(uznueckue, Gpruzuko-
XUMHUYECKNE, XUMUYICCKHUE, HOIIK-7.3. 'oToB 10 3aJaHHONM METOIUKE
Guonoruyeckue, MPOBOIHUTE SKCIICPUMCHTAILHBIC MCCIICIOBAHNS 1
MI/IKp06I/IOJ101“I/I‘IGCKI/Ie MCTOABI HCIBITAHUS, HAOIIOIEHHS 1 H3MCPCHUS,
00pabaThIBaTh U HHTEPIIPETUPOBATH
JKCIIEPUMEHTAIbHbIE JAHHbIE
TK-5. CriocobeH npoBOAUTH HNIIK-1.1. 3naet TexHomoruio noxyyerans bAB;

MO/ITOTOBUTEJIEHBIE PA0OTHI IS
OCYIIECTBIICHHS
OMOTEXHOJIOTUYECKOTO
npouecca noixydenus BAB

npaBuiia paboThl ¢ KyJIbTYypaMi MUKPOOPIaHH3MOB,
KJIETKaMH PACTCHUH M KUBOTHBIX; METO/IBI
NPUTOTOBIICHUS IUTATEIBHBIX Cpell; TPeOOBaHUS
NPOU3BOICTBEHHON CAaHUTAPUH, ACCTITHKHY,
TIO>KapHO# 0€30MaCHOCTH M OXPaHbI TPYIa; METOMBI
HOAJCPKAHHUS YUCTOM KyJIbTYpPhI IITaMMa
MHKPOOpPraHH3Ma-NPOAyLIeHTa; IIpaBuiia paboThI ¢
ABTOKJIABOM; TPEOOBAHHUS K CTEPUITH3ALINH
MUTATEJBHBIX CPE; NpaBHiIa IKCITyaTaliu
OHOTEXHOJIOTHIECKOTO 000PYIOBAHHS

HUIIK-1.2 YMmeeT mpou3BOAUTE PaOOTHI IO
CTEepUIM3AINHY JJADOPATOPHOI MOCY b U
HHCTPYMEHTOB; OTOMPATh 00pa3IIbI
MHKPOOPTaHU3MOB,KJIETOK PACTEHUH M JKUBOTHBIX
13 IPUPOIHON CPEIIBl; MPOU3BOIHUTE TIOCEB
6MOJIOrMYECKOTO MaTepHaa C LENbI0 MOIYIEHUS
HaKOTIUTENFHON KYJIbTYPBI U TPOBEACHUS
OMOTEXHOJIOTUYECKOT0 MPOIIecca; NPOU3BOIUTh
Npe/IBapUTEIbHYI0 00paboTKy CBHIpbS,
UCTIOJIb3yEMOT0 AJIsl IPUTOTOBIECHUS ITUTATENIbHBIX
cpeli; IPOU3BOJUTE NEPECEB HHOKYIISHTA C LIEbIO
BBIJICJICHUS YUCTOH KyJNbTYypHI IITaMMa
MUKPOOPTraHU3Ma-NpOAyLEHTa AT IPOBEICHUS
6MOTEXHOIOTUYECKOT0 MIPOIIECCa; IPOBEPATH
OJTHOPOJHOCTH YHCTOW KyJIBTYPHI IITAMMA




MHUKpPOOPTraHU3Ma-TIPOAYLIEHTA TI0
MOP(OJIOTHIESCKUM 1 (PU3HOJIOTHUECKAM
MpU3HAKaM; IIPOU3BOJAUTE pabOTHI 10
BOCCTAaHOBJICHHUIO JINO(QMITN3UPOBAHHOM 3TAIOHHOH
KyJIbTYPBI U TIOAZEPKUBATH €€ )KU3HECTIOCOOHOCTD

HIIK-1.3 Baageet MeToaaMu MOATOTOBKHU
OMOTEXHOJIOTHYCCKOM MOCY bl K 000PYIOBAHHUS JIS
MPOBEICHUS OMOTEXHOJOTHYECKOTO MPOIIECCa;
OHMOJIOTUYECKHUX O0BEKTOB U MATCPUAIIOB IS
OMOTEXHOJIOTHYECKOT'0 MPOLIECCa; MPUTOTOBICHUS
MUTATENIbHBIX CPEJl AJIsl KyJIbTUBUPOBAHUS
MHKPOOPTaHU3MOB-TIPOAYIICHTOB, KJICTOTHBIX
KyJbTYp )KHBOTHBIX U PACTCHHUI 3aJaHHOTO
cocCTaBa; METOJIAMH BBIJICIICHUS W O ICPKaHHS
YHUCTBIX KyJIBTYp MAKPOOPTaHU3MOB — IIPOIYIICHTOB
BAB; oxuBneHus KyJbTyp MUKPOOPTaHU3MOB,
MIPOBE/ICHUS TIOCEBOB MUKPOOPTaHU3MOB-
MIPOJIYIICHTOB Ha TBEPAbIE U KUJKHE MTUTATEIbHbIC
cpenbl

[1K-6

Crioco6eH MpoBOIUTH
OHOTEXHOJIOTMIECKHE MPOIIECCHI
C MCTIOJIb30BAaHUEM KYJIBTYD
MHKpPOOPTaHM3MOB, KJIETOUHBIX
YIBTYp PACTEHHH M KUBOTHBIX

UIIK-6.1. 3HaeT METOIBI TTOJTyYSHHUS TPOTYKTOB
OMOTEXHOJIOTHH; CTIOCOOBI KyJIbTHBUPOBAHHS
MHUKpPOOPTaHU3MOB; IIPaBHJIa IKCILTYaTaALIH
OMOTEXHOJIOTUIECKOTO 000PYI0BAHHS; METOIBI
¢buIpTpanuy, cenapanyy, IeHTpUQyTrupoBaHu,
OTCTauBaHUs, (MIIOTAMHN WK KOAT'YJIALIIH;
XMMHUYECKHE U OMOXMMHUYECKHE METOIbI

OYHCTKH NMPOAYKTA; TPEOOBaHUS OXpaHbI TPYa;
TEXHOJIOTMYECKHe HHCTPYKLUH 110 TIPOU3BOJICTBY
FAB

WUIIK-6.2. YMeeT nponu3BOANUTH paboThI 10
Pa3MHOXEHUIO U

BBIPALMBAHUIO IOCEBHOI'O MaTepuaia st
OHOTEXHOJIOTHYECKOTr0 Mporiecca noiaydeHus bAB;
MIPOMU3BOJIUTE OTOOP 00PA3LIOB KYJIBTYPAILHON
JKUJIKOCTH JJIs1 OMOXUMHYECKOTO 1
MHUKPOOHOJIOTHYECKOTO KOHTPOJISI; OCYIIECTBIISATH
pazaeneHne KyIbTypaJIbHOH )KHUAKOCTH 1 OnoMacchl
Pa3IMYHBIMHA METOJIaMH; ITPOU3BOANTH PAOOTHI 1O
pa3pyLICHUIO KJIETOYHOH 000JI0YKN U BBIAEICHUIO
LIEJIEBOTO MPOJIyKTa OMOTEXHOJIOTHIECKOTO
MMPOU3BOJICTBA; MPUMCHATH OKCTPAKIIMOHHBIC U
HOHOOOMEHHbBIE METOABI AJIsI OYHUCTKH

TEJICBOTO IPOJAYKTaA OHOTEXHOJIOTHYECKOTO
IIPONU3BOJICTBA OT

npuMeceil; 00ecriednBaTh BBIIOIHEHNE TPOIIECCOB
IPaHyJIMPOBAHHUS, APAKUPOBAHUA U
TabJIeTUPOBAHUS TOTOBOM PO TYKIINN

HNIIK-6.3 BiageeT METOIaMH KyJIbTHBHPOBAHUS
MHKPOOPTaHM3MOB-TIPOLYIEHTOB, KIIETOYHBIX
KyJIBTYP KUBOTHBIX M PACTEHHI; cenapanuu
KyJIbTYPAILHOHN KHUIKOCTH U OHOMACCHI IS
MPOBEJICHUsI OMOTEXHOJIOTHYECKOT0 MPOIIEeCcca;
BBIJIEJIEHHS TIPOIyKTa OMOCHHTE3a U [IPOBEICHNE




OYHCTKH M KOHLICHTPUPOBAHUSL; IOy YCHHSA
roToBOM (HopMBI (hEPMEHTHBIX TIPEnapaToB,
TIPOOHOTHKOB, TPEOMOTHKOB, JICKAPCTBEHHBIX

CPEeICTB, BaKIINH, OMOYI00peHMi

3.1 Buapl yueOHOIi paGoThl H TPYA0EMKOCTH

3.1.1. Ounas popma oOyueHus

Ne . KoJnuecTso CemecTphbl
Bup yuyeOHoit padoThI
n/n 4acoB
1 | AyauTopHble 3aHATHS 90 90
B ToMm uucie:
1.1 | Jlexkuun 36 36
1.2 | CemuHapcKue/MpakTHUECKUE 3aHATHS 36 36
1.3 | JlabopaTopHble 3aHATHS 54 54
2 | CamocrosiTeabHasi padoTa 18
B ToMm uucie:
2.1 | ITogroroBka JIOKJIaI0B 18
3 | IIpomexyTouHasi aTTeCcTALUS
3auet/mud.3auer/sK3aMeH IK3aMeH
Hroro 144




3.2 TemaTu4ecKuil NJIAH U3yYeHUS] TUCIHUINIMHBI

3.2.1. Ounas ¢popma oOydeHus

TpynoemkocTth, yac

AynuTopHas pabora =
T 9 v z
Ne Paznebl/TeMbl o - % % = é = § % E s
n/m AUCHUITHHBI o = &2 E 2 2 £ 2| 8 l§
| E|ECE 25/ Eg| g%
= | 38° €7 Be| g
O E = = 8
1 Pa3nen 1. Beenenue B 6 4
NPOMBIIILJIEHHYI) OHOTEXHOJIOTHIO
1.1 | Tema 1. CoBpeMEHHOE COCTOSTHUE U 2 2
MIEPCIICKTUBBI PAa3BUTHUS
MIPOMBIIIJICHHOW OMOTEXHOJIOTHU
1.2 | Tema 2. IlutarenbHbIC CPEIBL. 2 2
ObopynoBanue
1.3 | Tema 3. [IpoayuenTsl. [IpuHIUIIBL 2
COCTaBJICHHSI TUTATEIBHBIX CPEJT
2 | Pa3nen 2. [IpomMbluLIeHHAsI 8 4 6
OMOTEXHOJIOTHS B CEJIbCKOM
X035 CTBE
2.1 | Tema 4. BUOTEXHOJIOTHS B CEIIHCKOM 2
X035 CTBE, KOPMOBOI OEIIOK
2.2 | Tema5. TexHONIOTHSA MTOTYyYECHUS 2 2
KOPMOBOTI'O OeJka
2.3 | Tema 6. TBepnodaszHas GpepmeHTanus B 2 2
HapalMBaHuu OGMOMAacChl TPUOOB
2.4 | Tema 7. buonectuiuab 2 4 6
3. | Pa3zgen 3. [Inmesasn 10 8
NPOMBIIILJIEHHOCTH
3.1 | Tema 8. [Tomyyenune sTanomna ¢ 2 4
WCTOJIH30BAHNEM TEXHOJIOTHH TIEPBOTO
TTOKOJICHUS
3.2 | Tema 9. [Ipon3BoaCTBO OMOITAHONIA. 2
TexHOJIOTHS BTOPOTO M TPETHETO
TTOKOJICHUS
3.3 | Tema 10. Oprann4eckue KHCIOTHI. 2 2 4
[TosrydeHne TMMOHHOM KHCIIOTHI
MUKPOOHBIM CHHTE30M
3.4 | Tema 11. Opranuueckue KUCIOTHI. 2
[Tony4yeHne MOJIOYHOM KUCITOTHI
MUKPOOHBIM CHHTE30M
3.5 | Tema 12. ITony4yeHue ykCycHOU 2 2
KHCJIOTBI MUKPOOHBIM CHHTE30M
4. | Pasnex 4. [IpomblniieHHOE 8 4 4
noJiy4yeHue MeTadoIuToB
MHMKPOOHBIX KJIETOK
4.1 | Tema 13. buokaranu3. UMmoOui3anus 2 2
KJIETOK U (pepMeHTOB. MeToHI,




pUMEHEHHE, 0COOEHHOCTH
4.2 | Tema 14. ITony4yeHre aMUTHOKHUCIIOT 2 2
ouotpancdopmanmeit
4.3 | Tema 15. Ilomy4yeHue BUTAMHHOB 2 4
rpymibl B MukpoOuonornueckum
CHHTE30M

4.4 | Tema 16. [TonmyuyeHne aHTHOMOTHUKOB 2
5. Pazpnen 6. [IpombinLieHHAs 4 2
OMOTEXHOJIOTHA B IKOJIOTHYeCKOi
NMOBeCTKe

Tewma 17. [Tomyuenue 6uorasza 2
Tema 18. TexHOTIOTHUSI OYUCTKU 2 2
CTOYHBIX BOJI MEKPOOHOJIOTUYECKUM
METOZIOM

3.3 Conep:xanue TUCHUTLIHHBI

Conep:xanue pa3iejioB JHCHUTIHHBI
1. BBenenne. CoBpeMEHHOE COCTOSSHUE U NEPCIEKTUBBI Pa3BUTUS POMBIIIJICHHON
ouotexHosorud. OOBEKTHl MPOMBIIUICHHOW OWOTEXHONOTUU. TpeOoBaHUs, MPEIbSIBIIEMbIE K
MPOMBIIUICHHBIM ~MHKPOOPraHHW3MaM, CKPUHHUT TIPOMBIIUICHHBIX MITaMMOB. [loHsTHe QakTop
(aronm3uca mpoayIeHTOB.

2. buorexnonoruss B cenbckoM  Xxo3siicTBe. [IpombliniuieHHass OMOTEXHOJIOTHS — JJIS
ceNbCKOro xo3sicrea. cropus passutusa orpaciu. Mupooii onbIT. [Ipoayuentsl. Coipbe.
3. [IpuHnMnuanbHass TEXHOJIOTHMYECKAss CXeMa IMOJYYEHUsST MHUKPOOHBIX OEIKOBBIX

npenapaToB. [lomydeHue npoxoked Ha yriieBOOHOM chlpbe. IlomyueHue Apokked Ha MENAcCHOM M
cupToBOM Oapje. XapakTepucTHKa FOTOBOTO MPOAYKTA.

4, Hcropuss OTE4eCTBEHHOM CHUPTOBOM IMPOMBINIJIEHHOCTH. TEXHOJOTMM IEpPBOTro
nokosneHus. IlpoxyunenTtsl 3TaHona. TexHonorus HpPOM3BOJACTBA CIUPTAa U3 3€pHA U KapToQes.
TexHonorus noay4YeHus CrupTa U3 MeJaccol

5. Hcropus pa3BuTHA TUAPOIM3HON MPOMBIIUIEHHOCTH. TE€XHOJIOIMSI BTOPOTO IOKOJICHMS.
TexHonorus Tperbero nokoseHus. IIpoayneHTsl ais THAPOJU3HOIO IpOU3BOACTBA. He mnuinessie
cyOcTpatsl 11t pepMeHTaui. TeXHOIO0r s MOTYYeHHsI CIIUPTa Ha APEBECHBIX OTXO0JIaX.

6. ITonyuenue opraHudeckux KucIOT. Mcropus TONy4eHUS JIMMOHHOW KHCIIOTBI
MUKPOOHBIM OnocuHTe30M. Du3nyeckre U XMMHUYECKHUE CBOMCTBA JIMMOHHON KUCTOTHI. [IpoIyIieHTHI.
Croipbe. TexHomorust mpou3BOACTBA.

1. WcTtopust oTKpBITUS YKCYCHOUN KHCHOTHI. [IpomylieHThl YyKCYyCHOM KucioThl. Chipbe Ais
MIOJIyYEHUsI YKCYCHOM KHUCJIOTHI. TEXHOJIOrMs IOJNy4EeHHs] YKCYCHOM KHCIOTBI C HCIOJIb30BaHUEM
MHUKPOOPI'aHU3MOB



8. Hcropust OTKpBITHS MOJOYHOM KHUCIOTHL. (DU3MYEeCKHEe U XUMHUYECKHE CBONCTBA
MOJIOYHOW KucHOThl. [lpumenenue. IIpomyueHTsl MOnOYHOW KHCIOTHL. ChIphe IS MPOM3BOJCTBA
MOJIOYHOM KUCTOTHI. TeXHOIOrus NOJIy4eHUsI MOJIOYHOW KUCIIOTBI

Q. buokaranu3 B TPOMBINUIGHHON OWOTeXHONOTHH. VMMOOWIM30BaHHBIE KJICTKU
MUKpPOOPTaHM3MOB M WX NpuMeHeHue. Hocurenw mis MMMOOMIM30BaHHBIX (EPMEHTOB. MeETOIbI
MMMOOUITN3AIUU O01000BEKTOB. OcoGenHoctu AKHUBBIX UMMOOUITN30BaHHBIX KJIIETOK
MUKpOOpranu3moB. [IpuMenenrne uMMOOMIN30BaHHBIX (PEPMEHTOB.

10. [Tonyuenne Oumomacc r1puboB TBepaodazHoi depMmeHTanmer. TpaguIMoHHBIE U
HETPaTUIIMOHHEIE CyOCcTpaThl. TeXHOIOTHS BBIpAIIMBAHUS BEIICHKH.

11. [Tomyuenne Ouomacc  OuwomecturuaoB u  OuodyHruiuaoB.  Krnaccubukanus

OMOPYHTUIIUIOB W OMOMHCEKTUIMIO0B. (OCHOBHBIE CTaauu mporecca, (Gopmbel OHompernepaToB
OMOTIECTULIU/IOB.

12. OO6miass  xapakTepucTUkKa BHTaMHHOB. Butamuubl rpynmel B,  Texnomorus
MIPOMBIIIIJICHHOTO MTOJIYYEeHHUS [MaHOKOOATaMHHA.

13. [Tonyuenune amuHokucioT. IIpogyleHTl aMHHOKHUCIOT, METOJbl  CKPUHHHTA
MIPOJYIIEHTOB: ayKCOTPO(MHBIC MYTAHTHI U PEKOMOWHAHTHI. PeryisiTopHbIC ayKCOTPO(QHBIC MYTaHTHI.
[Tytn 6GrocuHTE3a aMUHOKHCIIOT B KJIETKE.

14. [TpombIIIEHHOE TTOTyYeHHEe aMUHOKHCIIOT Ha IpUMEpe JIM3UHA. Y CIOBUSI OMOCHHTE3a,
nByx(aszHocts mporeccoB. IlpousBoactBo Tpuntodana u riaytamuHa. [Ipoayuentsl. VYcioBus
OounocuHTe3a, IBYyX(ha3HOCTh MPOIeccoB. MeTObI OUUCTKHA aMHHOKHUCIIOT.

15. buonoruueckast o4uCTKa CTOUYHBIX BOJ. TeXHOIOTHSI.

16. [Tonyuenue ouorasa. XapakTepucTrka MUKPOOHOTHI, y4acTBYIOLIEH B
o6uomeraHorenese. CyOcTpaThl i1 NPOM3BOJACTBA Ouorasa. MHUpOBbIE MNPaKTHUKH BHEIPEHUS
OMOTa30BbIX YCTAHOBOK.

17. [MomupyHKUMOHATBHBIE ~ MHKPOOHBIE  CMECH.  bHOIHEepreTmdyeckue  yCTaHOBKH
MPOMBIIIJIEHHOIO  Macmraba MW I8 4YacTHOTO  MCHojib3oBaHus. OJHOCTaguiiHBIA  cHOCOO
XKuaKodaszHOro mnonydeHus Ouorasa. JIByXCTaiuHHBIM crnoco0 XUIKO(a3HOro MOJyYeHUs MeTaHa.
Teepnodazuelii crnocod mnomyuyenue Ouorasza. Llemmonozocoxepkamme cyOcTpaTsl. IlepcriekTHBBI
BHEPEHMsI OMOra30BbIX YCTAaHOBOK Ha Tepputopuu Poccuu.

18. O60061IeHHe, 3aKITI0UeHHE.

3.4 TemaTnka ceMMHAPCKMX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1. CeMuHapcKHe/MPAaKTHUECKHE 3aHATUS
TeMmbl TOKITa 0B TSI MPAKTUYECKUX 3aHATHIA 110 AuciuruinHe «[IpomblieHHass OMOTEXHOIOTHSD»



[IpombiieHHOE TOTyYeHHUE:

1. AzorobakeTprHa

2. [IceBmobakTepuna

3. Husun

4, Iennmmnnu

o. CrpenToMUILIMH

6. I'pamutiuaa

7. I'puzeodynbeBuH

8. Wnucynuna

9. Bakius mpoTuB Bupyca sirypa
10.  BakrepuogaroBbix mpenapaToB
11. CnopTUBHOrO NUTaHUS

12. [TpoGuotukos

13. JInzuna

14.  Tpunrodana

15. Tpeonuna

16. Kcanrana

17. AJIbruHaToOB

18. ITonuokcuankaHaTtoB

19. [{ukmonekcTpuHOB

20. Auerona, OyraHona

21. bakTepuanbHON LIEUTIOI03bI
22.  Horypra

25. buoromiusa

3.4.2. JlaGopaTOopHBbIe 3aHATHUS
1. BiusHue pasIMYHBIX PEKUMOB CTEPHIIM3AIIMN HA THOEIs MEKPOOPIaHH3MOB

2. Omnpenenenne OMOTEXHOIOTUYECKUX MOKa3aTeNnel mpoiecca GepMeHTalnu.
Haxkormene onmomaccsl

3. Onpenenenne GHOTEXHOIOTHYECKUX MOKa3aTes el porecca (JepMEHTaIHH.
Yrunuzanus cyOctpaTta

4. Onpenenenre GMOTEXHOIOTHYECKUX MOKa3aTeNIEH polecca (JepMEHTaIHHY.
Haxomienne nponykra

5. HonyquHe JIMMOHHOM KHCJIOTBI MI/IKp06I/IOHOFI/I‘-I€CKI/IX CHHTC30M IITaMMa
yarrowia lipolytica

6. TlonydeHue CIUPTa U3 CAXAPOCOAEPIKAILETO ChIPhS METOJOM MUKPOOHOI
dbepMmeHTanuu

3.5 TemaTHka KypCOBBIX MPOEKTOB (KypcOBBIX paboT) He

MPEeIyCMOTPEHO YUEOHBIM TIAHOM



4. Y4ueOHO-MeTOOMYecKOe U HH(pOpPMALTMOHHOE o0ecTieueHne

4.1. HopmatuBHbie 1oKyMeHTBI 1 [OCTb1

Her

4.2. OcHOBHasi TUTEpPaTypa

1.

buproxo B.B. OcnHoBbl npombitieHHo# 6notexHonorun. — M.: KomocC,
2004. - 296 c. Anpec xpanenus yi. [1. Kopuaruna, 22.

Ilepr  C.JIx. OcHOBBl  KYyJbTUBUPOBAHUS MHUKPOOPTaHHU3MOB U  KIJIETOK.
Mocksa: Mup, 1978
Bopo6sesa JI.U. [Ipombinennas mukpoouonorus, Mzn MI'Y, 1989

[Tpombitnennas mukpoouoiorus. mox pea. H.C. Eroposa, Mocksa: Bricmas mkouna,
1989

LpimOanenko, H.B. Buorexnomorus / H.B. Llpim0Oanenko ; Poccuiickuii
roCyAapCTBEHHBIN

neparorndyeckuii yuusepcutet uMm. A. U. I'epriena. — Canxt-Ilerepoypr : PITIY um. A. 1.
I'epuena, 2011. — Y. 1. — 128 c. : w1 — Pexum nocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.3 lonoJHUTEILHAS JTUTEPATypa

6.

Moucees, /I.B., Jlykamos, P.1., Bepemuyk, O.A., Mouceesa, A.M. dapmaneBTuieckas
ouotexHonorus : mocodbue / J[.B. Mowucees, P.M. Jlykamos, O.A. Bepemuyk, A.M.
Mouceesa // o pea. J1.B. Mouceesa. — Butedck: BIMY, 2019. —293 ¢

[TpombliuieHHAs: OMOTEXHONOTHS © yueOHoe mocodue / cocraButenu B. M. Besrun [u ap.].
— Kypck : Kypckas T'CXA, 2017. — 116 c¢. — Texkcr : snekTpoHHbId // Jlanb :
aneKTpoHHO-O0ubIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/134849 (nata
oOpamtenus: 20.09.2022). — PexxuM foctyna: Juis aBTOPU3. MOJIb30BaTEIEH.

CmronsieB, B. II. OcHoBbl 6HOTeXHOTOTMHU. OCHOBBI MPOMBIIIJIEHHON OMOTEXHOJIOTUH :
yuebHoe nocobue / B. II. Cmronsies, E. A. Ilnomko. — CanktlletepOypr : CIIOIJITY,
2012. — 56 c. — ISBN 978-5-9239-0488-8.

— Texkct : snekrtpoHHbl // JlaHb : amekTpoHHO-OMONMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/45316 (mata obpamenus: 20.09.2022). — Pexum mgoctyna:
JUIsL aBTOPH3. TOJIb30BaTEIIEH.

QayctoB, A. C. JIu3uH — OAHAa M3 BAKHEHIINX HE3aMEHHUMBIX aMHUHOKHCIOT B

oOecnieyennu nosnHoneHHoro nuranus / A. C. @aycros, M. 1. Uybupko, O. bobpemiona.
— Boponex: BI'Y, 2013. - 87 c.


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

10.Hegeposa, O. A. IlumeBas OGHOTEXHOIOTHS HPOAYKTOB U3 ChHIPbS PACTHTEIHLHOIO
npoucxoxaenns / O. A. HesepoBa — HoBocubupck:Cub. yausepcurert, 2017. — 415 c.

11.MBanosa, JI. A. Iumepas 6uotexnonorus. Ku. 2. [lepepaboTka pacTUTENBLHOTO ChIPhS. —
Mocksa: Kogocc, 2018. — 472 c.

12.Buorexnonorus noaydeHus 6eJIKOB U OUOIOTMYECKH AKTUBHBIX BEILECTB: KPATKHI Kypc
JeKIUU 175l CTYACHTOB | Kypca HampaBlieHUS! TOJITOTOBKH
19.04.01 «buorexuonorus» / Cocr.: JI.B. Kapnynuna // ®I'bOY BO CapatoBckuii [AY
uM. H.W. BaBunosa. — Caparos, 2016. — 87 c.

13.Buorexunonorus : B 8 xu. / ITox pex. H. C. Eroposa, B. JI. Camyunosa. - M. : Belcil. 1.,
1987-. - 22 cm. 6: MukpoOHOJOTHYECKOE IPOU3BOJACTBO OWOJOTMYECKH aKTUBHBIX
BemecTB U npernapatoB / B. A. beikos, U. A. Kpsutos, M. H. ManakoB u ap. - M. : Beic.
mk., 1987. - 142,[1] c. : un.

14.. buorexnonorus : B 8 ku. / Ilox pen. H. C. Eroposa, B. JI. Camymniosa. - M.

: Beicmr. mk., 1987-. - 22 cm. [Ipo6nems u nepcniexktussl / H. C. Eropos, A. B. OneckuH,
B. [I. Camyunos. - M. : Beic. k., 1987. - 159 c. : un

15.Buorexunonorus : B 8 kn. / ITox pen. H. C. Eroposa, B. JI. Camyunosa. -M. : Beicir. 1k.,
1987-. - 22 cm. ABTOMaru3anus OMoTexXHOoJIorHYeckux uccaenoBanuii / J{. B. 3yaun, B. M.
Kantepe, I'. A. Yroguukos. - M. : Beicur. mik., 1987. - 110,[2] c., [4] 1. un. : ui.

16. Buorexnomnorus : B 8 ku. / [ox pea. H. C. Eroposa, B. /I. Camyuiiosa. -M. : Beicu. mik.,
1987-. - 22 cm. UmmoOunm3oBannbie pepmentsl / M. B. bepesun, H. JI. Knsauko, A. B.
JleBammoB u ap. - M. : Beicur. mik., 1987. - 158,[1] c. : ui.

17.COBpCMeHHI)I€ METOABI CO3MaHUA HpOMI)IHIJ'ICHHBIX mramMmmMoOB MI/IKpOOpFaHPI3MOB / B F
Je6aboB, B. A. JIuBmui. - M. : Beicm. mik., 1988.

-206,[2] c. : m.

18.Buorexnonorus : B 8 xu. / Iox pea. H. C. Eroposa, B. JI. Camyusnosa. -M. : Beici. mik.,
1987-. - 22 cwm. 3: Knerounas nmxkenepus / P. I'. Byrenko, M. B. I'yces, A. ®. Kupkun n
ap. - M. : Beicm. mik., 1987. - 127 c. : .

19.1buotexnomnorus : B 8 ku. / [lox pen. H. C. Eroposa, B. /I. Camyunoga. -M. : Beici. mik.,
1987-. - 22 cm. 5: IIpousBoacTBo GenkoBbix BemecTB / B. A. beiko, M. H. Manakos, B.
. MMandunos u ap. - M. : Beicir. mik., 1987. - 140,[2] c. : wi.

20.0cHoBbl 6uotexnosoruu : yueonoe nocooue / H. E. TlaBnosckas, . B. 'oppkosa, 1. H.
I'arapuna, A. lO. I'aBpunoBa. — Open : Openl’AY, 2014. — 208 c. — Tekcr :
AJNIEKTPOHHBIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAs CUCTEMA.

— URL.: https://e.lanbook.com/book/71477 (nara ob6parenwus: 20.09.2022).



4.4. JnexTpoHnbie 06pa3oBaTe/IbHbIE Pecypchl
Kypc: ITpombinutennas ouorexnoaorust (mospolytech.ru)

4.5 JIunensnonnoe u cB0GOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecedenne
He npexycmotpeno mporpammoit

4.6 CoBpemennbie mnpodeccMOHAILHBIE 0a3bl  JAAHHBIX M MHGOPMaLHOHHBIE
CIIPABOYHbIE CHCTEMbI
1. https://www.brenda-enzymes.org/ - Ot1o BCEOOBEMITIOIIAS
nHpopmanroHHas 0aza JaHHBIX O epMEHTaX, KOTopasi MpeJoCTaBiseT (YHKIIMOHAIbHbIC JaHHbIE
0 CTaOWJIBHOCTH, CHEHNM(PUYHOCTH, KHUHETHUECKHX MapameTpax (epMeHToB, KodakTopax,
MHTUOMTOpAX U aKTHBATOPAX y Pa3IMYHBIX BUIOB C COOTBETCTBYIOIIMMHU CCHUIKAMU

2. https://www.rcsb.org/#Category-welcome - cBOOGOIHBIN JOCTYI K MEKAyHApOIHOM
0a3e JIaHHBIX 110 MEPBUYHBIM U 3D cTpykTypam (epMEeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a HayuHbBIX JaHHBIX B 00JIaCTH
OMOMEIUITUHCKUX HAYK.

4. http://isir.ras.ru/ - WurerpupoBannas Cucrema HWudpopmannonnsix Pecypcos
PoccuiickoitAxkanemun Hayxk.

5. http://www.viniti.ru/ - Bcepoccuiickuit Wuctutyr Hayunoiht u TexHuueckoi
Nudopmanuun (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - comepxur wuHpOpPMAIMIO O  MHUKPOOHBIX

OMOKATATUTHYCCKUX PEAKIHMIX U MyTSIX OMOpa3IoXKeHUS, B TIEPBYIO O4Yepeb I KCCHOOMOTHKOB.
EAWAG-BBD npenocraBnser HHPOpPMAIMIO O pPEAKIHIX, KaTAIU3HUPYEMbIX MUKPOOHBIMU
dbepMeHTaMH, KOTOpBIE BaXKHBI I ITOM oOmactu OwoTexHonoruu. OTAENbHBIC PEAKIUH H
METa0OJMYECKUE TIYyTH TIPEACTaBICHbl HMH(MOpMAIMeld O HAYaJIbHBIX M IPOMEKYTOUYHBIX
XUMHUYECKHX COCIUHCHHSIX, OPTaHW3MbBI, KOTOpBIE TMPeoOpa3yroT CoeAuHEeHHs, (HEPMEHTBH |
COOTBETCTBYIOIIIHE T€HBI.

5. MarepuaibHo-TeXHHYeCKOe o0ecnedeHue TUCHMINIUHBL.

Aynutopust 1 npaktudeckux 3aHsatuid Ne 5505 (115280, r. MockBa, yi. ABTO3aBojCKasd,
n. 16 crp. 1), oOopymoBaHHas: CTOJBl Y4yeOHBIE CO CKambsMHM, AayJUTOpHas JIOCKa,
MYJbTUMEIUHHBIN KOMIUIEKC (IEPEeHOCHOM MpoeKTop, HOyTOYykK). PaGouee mecto mpemnopaBatesns:
CTOJ, cTyJ]. IHTepakTHBHas JoCKa.

Jlaboparopus kadenpsl «Xumouorex» Ap54046 (115280, r. Mocksa, yi. ABTO3aBOACKAs, .
16 crtp. 1), obOopymoBanHas: JabopaTOpHBIE CTOJIBI, Bechl Jabopatopusie DX-2000, Bech
npeunsnonusie AND, xuMmudeckas Moiika, tamuHapHbli 60okc baBmn-01-«Jlamunap-C»-1,2, mkad
CYIIUIIbHO-CTEPUIIM3AIIMOHHBIA Memmert, miMTka sJekTpuueckas tadoparopHas Rommelsbacher
RK 501, tepmocrar 1801BN, dorosnexrpokoiopumerp KDK-2, XomoaunbHUK Ui XpaHEHUS
KYyJbTyp, MHUKpockon Mukmen 6, MHKPOCKOI, OCHAIIEHHBIM KamMepoW COECIWHEHHOU C
KOMIIBIOTEPOM, MUKPOCKOIIBI y4eOHBIE 8 IITYK, CTEPEOMHKPOCKOI 2 MIT., IeHTpUudyra,


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

cymibHbIH 1mikad, aBTokimaB BK-75, aBToMaTudeckwe TUNETKH, AIJIEKTPUYSCKUE HACOCHI [T
MUIIETOK, MAarHUTHBIE MEIAJKH, JabopaTopHas Mmocyna JUisi IpoBeAeHUs J1a00paTOPHBIX 3aHATH,
CTEJUIAXHU C HAyYHOM JIMTepaTypou.

JlabGopatopust kadeapsr «Xumobuorex» A5405a,6 (115280, r. Mocksa, yi. ABTO3aBoJIcKas,
. 16 crp. 1), obopynoBaHHas: TabopaTOpPHBIC CTOJBI, BHITSDKHON IIKad), BEChl NMPEIU3UOHHBIC
KERN, Becnl ananuthdeckue Vibra, amamutuuyeckue Becbl Sartorius ENTRIS 224-1S,
220r/0,1Sartorius Group GmbH, ciekrpodoromerp Shimadzu UV mini 1240, aBromaTu3upoBaHHast
ycTtaHOBKa g paznoxeHus 1o Keemppgamo LOIP LK-100, nabGopaTopHas ycTaHOBKA:
Xpomartorpadudyeckue MpoLecchl paszjieneHus: ToHkocioiHas xpomatorpadpus (TCX) Phywe
Systeme GmbH, warnutHple Memanku, crekrpodoromerp II1BD-5300, pH-merp SkoHHKC,
mactwsitop  GFL  2001/4, xumuueckass Moiika, TymOa s xpanenus JIBX, xamepsr
xpomatorpaduyeckue isi TOHKOCIOMHON XpomaTorpaduu, XUMHUYECKUE PEAKTUBBI, BBITSXKHBIC
mKadbl, XOJNOMWIBHHK, JabopaTopHas TOCyAa s TPOBEACHHUS 1ab0paTOPHO-TPAKTHUECKUX
3aHATUI

6. MeTtoauueckue peKOMeH AU
6.1 MeToanuyeckue peKOMEH/IAMHU MPENoIaBATEI0 [0 OPraHU3AIUHN 00yUeHHUsI

Meroaunka npenojaBanusi TUCHUAILUTMHBI «[IpombiliuieHHass OMOTEXHOJIOTUS) U peaTu3alus
KOMIIETEHTHOCTHOI'O IIOAXO0JAa B H3JI0KEHUM U BOCHPUATHUM MaTepualia IMpeaycCMaTpuBaeT
WCIIOJIb30BAaHNE CJICAYIONIMX AKTHBHBIX W HWHTCPAKTHBHBIX (OPM MPOBEICHUS TPYIIIOBBIX,
WHIUBUAYATbHBIX, AYIUTOPHBIX 3aHATHNH B COYETAHHH C BHEAYyAUTOPHON (CaMOCTOSITENBHON)
paboToii ¢ IeNTbI0 POPMUPOBAHUS U PA3BUTHSI MPO(PECCHOHATBHBIX HABBIKOB 00YUYaIOITUXCS:

- IOATOTOBKA K BBIIIOJIHEHHUIO JTA00PAaTOPHBIX paboT B 1abopaTopusix By3a;

- BXOJIHOW KOHTpPOJIb YCBOCHHUSI MaTepualia B XOJIC€ YCTHBIX JKCIPECC-OMPOCOB B Hayale
JIEKIIMM 110 MaTepuaity MpeablayIen JEKINH;

- KOHTPOJIb YCBOGHHS MarepHuaja Ha 3alluTe JIa0OpaTOpPHBIX paboOT TpU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI, OIIEHKA MPAKTHUYECKUX HABBIKOB M YMEHHH C MPOBEPKOW O(OpPMIICHUS
MIPOTOKOJIOB BBHITTOJTHEHHOW pabOTHI M aHAJTM30M PE3YJIbTATOB;

- KOHTPOJIb YCBOEHUS MaTepuaia Ha MprUeMe HTOrOBOTO IK3aMeHa MO JUCHUILINHE;

- MHTEpPAKTUBHBIC JOKJIAJAbI MO TeMe (IOKJIaa U €ro OOCYXJIEHHE C TPYMIon, mpopaboTka
BOIIPOCOB).

OreHka Bcex BUJOB yU€OHOM e TEIBHOCTH MTPOBOAUTCS MO 5-TH OallbHOI cucTeme
6.2 MeTroauyeckue yKazaHus AJs 00y4ai0muXxcsi 10 0CBOEHUIO TUCHMIIUHBI

Hucuummba  «[IpombliieHHass  OMOTEXHOJNOTMS»  MpelycMaTpUBaeT  JIEKUUU U
MIpaKTUYECKHe/TadopaTOpHbIE 3aHATHS KaXIyl Henemoo. V3ydeHue AMCUMILIMHBI 3aBepIIaeTcs
9K3aMEHOM. Y CHEeNIHOe U3YYeHUe JUCLHUIUIMHBI TpeOyeT MOoceleH s JIeKIUHA, akTUBHOW paboThl Ha
MPaKTUUYECKUX U JIaDOpaTOpPHBIX 3aHATUSAX, BBINOJIHEHUS Y4YEeOHBIX 3aJaHUl IpernojaBaTelis,
O3HAaKOMJICHHUs C OCHOBHOM U JIOIIOJHUTEIBHOM JINTEPATypOH.



[Tpy TOATOTOBKE K JEKIMOHHBIM 3aHITHSIM CTYJSHTaM HEOOXOIMMO Teped O4YepeIHOM
JeKUred MPOCMOTPETh MO KOHCHEKTYy MaTepuan mnpeabiaymieit nexkuuu. llpu 3aTpyaHeHHsIX B
BOCIIPUSITHH MaTepuana cleayeT OOpaTHTbCS K OCHOBHBIM JIMTEPATypHBIM HCTOYHUKaM. Eciu
pa3zobpaThCsi B Marepualie OIsTh HE YIAJlIoCh, TO OOpaTUTech K JekTopy (1o rpaduky ero
KOHCYJIbTAIlMM) WM K MPENOAaBaTENI0 Ha MPAKTUYCCKUX 3aHATHIX.

[TpakTrueckue/nabopaTopHble 3aHATHS 3aBEpIIAIOT M3yYyeHUE HaumOojee BaXXHBIX TEM
yuebHo# muctmmarHabl. OHU CITy’KaT 71 3aKpeTyICHUs] M3y4EeHHOT0 MaTepHrala, pa3BUTHs YMEHHUN U
HABBIKOB TOJITOTOBKU JOKJIAJIOB, COOOIICHMN, MPHOOPETEHUsI OMbITa YCTHBIX ITyOIMYHBIX
BBICTYTUICHHM, BEJICHUS IUCKYCCUM, apTyMEHTAIIMU U 3aIUThI BBIIBUTAEMbIX MMOJ0KEHUN, HABBIKOB
MpaKTU4YeCKOH paboThl B  MHUKPOOMOJIOTMYECKOM JadopaTopuu, a TakkKe [UIsi KOHTPOJs
IIpenojaBaTesieM CTENIEHH [TOATOTOBIEHHOCTH CTYAEHTOB 110 U3Y4aeMOM IUCLUILIMHE.

[Ipy 1OArOTOBKE K MPAKTHUYECKOMY/a0OpPATOPHOMY  3aHSATHIO CTYJEHTHI HMEIOT
BO3MOXXHOCTb ~ BOCIIOJIb30BaTbCsl ~ KOHCYyJbTalUUsAMU npenojasatens. lIlpu moaroroBke  k
MPAKTUYECKUM/Ia00paTOPHBIM ~ 3aHATUSIM ~ CTyAIGHTaM HEOOXOJUMO TMPUHOCHUTH C  COOOM
PEKOMEHI0BAaHHYIO MPEIO0IaBaTENEM JIUTEPATYPy K KOHKPETHOMY 3aHSTHUIO;

IO  OYEpPelHOT0  MPAKTUYECKOro/I1abopaTOPHOrO  3aHATUA 1O  PEKOMEHIOBaHHBIM
JTUTEPAaTypHbIM HCTOYHUKAM MpopaboTaTh TEOPETUYECKHIl MaTepHhall, COOTBETCTBYIOLIEH TEMbI
3aHATHUS; IOBTOPUTH MPOBEJACHHBIE MHCTPYKTAXKHU 110 TEXHUKE O€30MaCHOCTH;

B Hauaje 3aHATUN 3aJaTh NPENOAABATENI0 BOMPOCHI IO MaTepuady, BbI3BaBIIEMY
3aTpy/IHEHUS B €r0 IOHMMAaHUU U OCBOEHUH NP PELICHUH 33/1a4, 33JaHHbIX ISl CAMOCTOSATEIBHOIO
pelIeHHS;

B XOJI€ CEMUHapa JJaBaTh KOHKPETHbIE, YETKNE OTBETHI 10 CYIIECTBY BOIPOCOB; Ha
3aHATUM  JOBOJUTH  KaXAyI0  3aJady [0  OKOHYATEIbHOIO  PEIICHUS,
JEMOHCTPUPOBATh MOHUMAHHUE MPOBENECHHBIX PACUETOB (aHAJIU30B, CUTYyaluil), B

cllydae 3aTpyAHEHUN 00palaThCsl K IpenojaBaresto.

camocTosITeNbHas paboTa CTYJEHTOB 110 IPOrpaMMe JTUCLUILINHBI;

— mpopabotka maTepuana nporpammsi ¢ CJ10;

— KOHTpOJIb Tpoliecca O0ydeHUsl MyTeM MPOMEKYTOYHOTO TECTHUPOBAHUS C
CHO;

— MOJITOTOBKA K BBITIOJTHEHUIO J1a00paTOPHBIX paboT B Ta00OpaTOpHsIX BY3a;

— o0cykeHue 1 3amuTa pedeparoB Mo AUCIHUILTHHE,

— TIOJITOTOBKA, MPEJICTABICHUE M OOCYXJICHHUE MPE3CHTAIMA Ha CEMHHAPCKIX
3aHATHUSIX;

[TpemycMoTpeHa BO3MOKHOCTh MCTOJIB30BAHUS DIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX
oOpazoBarenbHBIX TexHOJorui. Bece Marepuansl pasmemiatorcss B CJJO Mockosckoro Ilomurexa
(https://ims.mospolytech.ru/).

JlaboparopHas paboTa MmoapazyMeBaeT CaMOCTOSITENIbHOE BHIMOJIHEHUE CTYICHTOM (TPYMIOi
CTYJIEHTOB) MPAKTUYECKUX AEHCTBUI TO ompenenéHHoW Teme, Llenb BBIMONHEHHUS M HAMUCAHHS
oruera 1o JjabopaTopHo paboTe —(hOPMHUPOBAHHE Yy CTYJEHTAa HABBHIKOB JIOKYMEHTUPOBAHUS
JEHCTBUI M TIPEICTaBICHUS COOpAaHHBIX MaTepUajoB M (AaKTOB B COOTBETCTBHM C TPEOOBAHUSIMH,
MMpEABABIACMBIMU K OTYCTAM.

B otuete 1omKHBI OBITH MPEICTABICHBL:



- Ha3BaHHUE U HOMeEp J1abopaTopHON pabOoTHI;

- TeMa ¥ aKTyaJlbHOCTh (KpaTKUW 0030p AJI Yero HY)KEH NaHHBIA METOJ U/UIU U3ydaeMbli
npouecc, BAB u T.1);

- BBe/IeHUE (0OBSACHSICTCS MPUHIIUIIOB METO/A; €€ 3HAUUMOCTh, aKTYaIbHOCTD; YKa3bIBAIOTCS
uenb M 3aJa4yd  MHHH-HCCIEIOBAaHUS; MOTYT OBbIThb IEPEUYUCICHbl HEKOTOpPhlE HCTOYHUKH
uHbOpMaINN);

- OCHOBHasi 4acTh: XO0J paboThl (OTPaKeHbI NEHCTBUS MO JOCTUKEHHMIO IMOCTABIIEHHBIX
3a7a4), pe3yabTaThl (3aUKCUPOBAHBI PE3yJIbTAThI, BHIITOIHEHBI HEOOXOIUMBIE PACUEThI);

- 3aKJII0YeHUe (KpaTKue BHIBOJIBI);

lpu¢prt: Time, 14 nrt. Mexctpounsii wunTepBan: 1,5. A6zam: 1.25 (wm 1,27).
BripaBHuBaHue TekcTa: 1o mupuHe. Ilepenoc: aBromatudeckuid. TUTYIIBHBIN JIUCT B COOTBETCTBUU
¢ TpeboBaHusAMHU Kadeapsl K ohopMIIeHHIO YueOHOU noKyMeHTanuu. Jlomyckaercs opopmieHue Ha
JHCcTe C 00X CTOPOH, KPOME THUTYJIBHOTO JIHCTA.

JlabGoparopHble pabOTHl OLEHUBAIOTCA «3aYTEHO» U «HE 3aUTE€HO» IPU YCIOBUU
BBITIOTHEHHOW Ha 3aHATUU PabOThl, OQOpPMIICHHS B YCTAaHOBICHHOM MOpSIKE H

«3aIUTHD) PadOTHI B BUJIE OTBETOB MPETIOAABATEIIO M0 CYTH B COJIEpKaHuIo padoThl. CTyeHTaM,
MPOIYCTUBIINM 3aHATHA (HE3aBUCUMO OT MIPUYHH), HE UMEIOIIUE MMCbMEHHOTO PEIICHHS 33129
WM HE TIOJITOTOBUBIIHMECS K TAHHOMY IPAaKTUYECKOMY 3aHSTHUIO, pEKOMEHAyeTCs ~ He
TIO3XKe 4eM B 2-HeJeTIHHBIN CpPOK  SIBUTBCSI  Ha
KOHCYJIbTAIUIO K MIPETOoaBaTelNio U OTYUTATHCS 110 TeMe, n3ydaBileics Ha 3aHATUU. CTyIEHTHI, He
OTUUTABIIHECS 110 KAKI0M HE MpopabOTaHHON UMU Ha 3aHATUSX TEME K Hayaly 3a4€THOM CECCHH,
YIYCKAOT BO3MOXHOCTb TOMYUYUTh MOJIO0XKEHHBIE OaIbI

3a paboTy B COOTBETCTBYIOIIIEM CEMECTpE.

CTyneHTbl, MPOMYCTUBIINE 3aHATUS W/WUIM HE CAaBIIME Bce JlabopaTopHbie pabOThl HE
JOMyCKalTCsA K dKk3aMeHy. CTyIeHT, MPONMYCTHBIIUH Ja0opaTOpHYIO padoTy MO yBaKUTEIHHON
MPUYMHE, UMEET MPABO €€ 0TpadoTaTh B KOHIIE ceMecTpa (He 6oiiee 3 1abopaTopHBIX padboT).

7. ®oH/1 OLICHOYHBIX CPEICTB
7.1. MeToabl KOHTPO.ISI H OLEHHBAHHUS Pe3yJIbTATOB 00yIeH s

ChopMUpoBaHHOCTh ~ KOMIIETEHUMH MpPU  M3yYEHUU  JUCHUIUIMHBI  OIpelesieTcs
MOCPEJICTBOM  OLIEHKM COOTBETCTBUSI OTBETOB W/WIIM BBINOJHEHUS 3a/laHUil  3asBICHHBIM
MHJIMKATOpaM B paMKax MEpPONPUATHN TEKYyIIEro KOHTPOJIS W IPOMEXKYTOYHOW AaTTECTALUH
(9k3ameHa). B Tedyenue mpoxokaeHHus oOpa3zoBaTeIbHOM MPOrpamMMbl CTYAEHTHI JIOJKHBI U3YyUUTh
JIEKUMOHHBIA MaTepuaj, MoceniaTb U y4yacTBOBAaThb B OOCYXK/IEHHUM Ha NMPAKTUYECKUX 3aHATHSX ,
BBINOJIHUTH U 3alIUTUTh BCE JIAOOpaTOpHBIE PAOOTHI.

7.2 1lIkana 1 KPUTEPUH OLEHHBAHMS PE3yILTATOB 00yIeHUsT

dopma MPOMEKYTOUHON aTTECTALIMH: SIK3aMEH.
[TpomesxyTouHas arTecTanys o0yyaromuxcs B popme 3Kk3aMeHa MpOBOAUTCS IO



pe3ysbTaTraM BBIMOJTHEHHS BCEX BUIOB Y4eOHOUW pabOThI, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM IO
JaHHOW NUCHMIUTMHE (MOIYJII0), TPH 3TOM YYHTHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH B TeueHHe ceMecTpa. OIeHKa CTeTIeHU JOCTHKCHHUS 00YJarOIIUMUCS TUTAHUPYEMBIX
pe3yabTaToB OOydYeHHs 10 AUCHUIUIMHE (MOJYJII0) MPOBOIUTCS TPEIOAaBaTeieM, BeAyIIUM
3aHATHS 10 JUCIHILTAHE (MOIYJII0) METOJOM JKCIEepPTHOW oleHKU. [o mToram mpomMeKyTOYHOM
aTTeCTallud MO JUCHUIUIAHE (MomyJtt0) BBICTaBJISICTCS OLICHKA «OTIIUYHOY,
«XOpPOIIIO,
«YIOBJICTBOPUTEILHOY» HITH «HEYIOBICTBOPUTEIHHO. ,

K npomexyTodHO# aTTecTaliu J0MyCKAatTCs TOIBKO CTYACHTHI, BBITOJHUBIINE BCE BUJIBI
y4eOHOH paboThl, MPelyCMOTPEHHBIE paboueii MporpaMMoN 0 AUCIUTLINHE
«[IpoMbInuieHHast GMOTEXHOJIOTHUS (TIPOIILIN TIPOMEKYTOYHBIH KOHTPOJIb (KOHTPOJIBHBIE Pa0OThI),
BBITIOJIHWJIN U 3aIIUTHIIN JJA0OpaTOpHBIE pabOTHI).

[IIkana onieHUBaHUA Onucanue

BreimonHeHnsl Bce BuAbl y4ueOHOW palOTHI, MpeayCMOTPEHHBIC
yueOHbIM IU1aHOM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBHE
3HAaHUW, YMEHMH, HABBIKOB IPUBEJEHHBIM B  TabiuLax

OTINYHO MoKasaresjeil,  omepupyeT  MNPUOOPETCHHBIMH  3HAHUSIMU,
YMEHUSIMH,
HaBBIKAMH, TMPUMEHSIET WX B CHUTYallUsIX ITOBBIIICHHON
CJIO’KHOCTH.

BreimonHeHsl Bce BUABI y4eOHOW paOOTHI, MPEIyCMOTPEHHBIC
yueOHbIM IU1aHOM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBHE
3HaHUl, yMEHMH, HaBBIKOB, NPUBEICHHBIM B TalIMLAX
MOKa3aTesel,  Omepupyer  NPUOOPETCHHBIMH  3HAHUSIMU,
YMEHMSIMHM, HaBbIKaMM, IpPUMEHSET UX B  CHUTyalHUsx
MOBBIIIEHHON CIIOKHOCTH. [Ipr 3TOM MOryT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS MpU
AQHAJIMTUYECKUX Ollepalusax, INEpPeHoce 3HAaHUM M YMEHHMHM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALINH.

Xopo1io

BrimonHeHnsl Bce BuAbl y4eOHOW paboOThI, MpPeayCMOTPEHHBIE
y4eOHbIM TuUTaHOM. CTYIEHT JEeMOHCTPUPYET HE IOJHOE
COOTBETCTBUE 3HAaHUN, YMEHMH, HABBIKOB IIPUBEACHHBIM B
TabnuIax TMoKaszaTesiel, OMyCKalTCs 3HAYUTENbHBIE OLIUOKU.
[IpumeHeHnne nTpUOOPETEHHBIX 3HAHUM, YMEHHH,

HAaBBIKOB B CHUTyalUAX TOBBLINIIEHHONM CJI0KHOCTH BBI3BIBACT

Y 10BIIETBOPUTENBHO

3aTpy/IHEHUS.

He Beimonnen oauH wnu OGojiee BHUAOB Yy4uyeOHOM paboThI,
MPEYCMOTPEHHBIX y4eOHBIM MIaHOM. CTyIEHT JE€MOHCTPUPYET
HEMOJHOE  COOTBETCTBUE  3HAHMH,  YMEHHH,  HaBBIKOB
HeynonerBopurensHo .
NPUBEICHHBIM B  TaONWIAX IOKa3aTeNieil, JOMyCKaroTCs
3HAYUTEIbHBIC OMIMOKH, IMPOSBISAETCS OTCYTCTBHE 3HAHHIA,

YMCHHﬁ, HAaBBIKOB IO pPAOY HOKaSaTCHCﬁ, CTYACHT HUCIIBITBIBACT




3HAYUTENbHbIE 3aTPYAHEHUS] IPH OTIEPUPOBAHUU 3HAHUSAMU U
YMEHUSIMHU MPU UX MEPEHOCE HAa HOBBIE CUTYyaIUH.

7.30uenounnie cpeacTpa

7.3.1 Tekymuii KOHTPOIH

IIpumep TecTOB /15l IPOMEKYTOYHOI0 KOHTPOJISI
st BbIICTIEHUSI KJIETOK U3 KYJIbTYPaJIbHOM Cpeibl UCIIONB3YIOT: A -
daoramuio;
b - cenumenTanuio; B -
cernapanuio;
I' - uentpudyruposanue; /1 -
(buIbTpOBAHUE.

XHUMHUYECKUN METO| Pa3pyLICHHsI KJIIETOK UCIIOJIB3YIOT IIPH:

A - yCTOMYMBOCTH MOJIYy4aeMOro IIPOAYKTA K IIEeJI0UHOU epene; b -
HECTaOMJIBHOCTH T10JIy4aeMOoro MpoyKTa B IIeJI0YHOM cpene; B -
TEPMHUUYECKON YCTOMUNBOCTH IOIYy4aeMOI0 IPOAYKTa;

I" - TepMOIabMIIBHOCTH OTYYaeMoro nNpoaykra; /1 -

JOOBIX YCIIOBHSIX.

bannmuctuueckas 1e3uHTErpanus KJIETOK OCHOBaHa Ha:

A - 6oMOapIMPOBKE KIECTOUHON MACCHhI TSKEJIBIMU SIAPAMU;

b - cABUTOBBIX HaNPSKEHUSAX TOBEPXHOCTU HHEPTHBIX LIAPUKOB,
JIONACTEN U peaKTopa;

B - ynapHOM BO3/1€HICTBUM KIIETOK O HEMTOABUKHYIO IOBEPXHOCTH; [ -
obpaboTke Y3;

I[ - BO3JACUCTBUH BBICOKOT'O JIaBJICHHUSL.

HasznaueHue 3alMTHBIX Cpet:

A - 3amuTa OT U3MEHEHUH B MPOIECCE 3aMOPAKUBAHUS;

b - 3ammTa oT “3MEHEHNI B IPOLIECCE BBICYILIMBAHUS U IPH MOCIEAYIOLIEM
XpaHEHUU;

B - nmoBbIIeHNe yCTORYHBOCTH K aHTUOMOTUYECKUM BEIIECTBAM;

I' - monmoTHUTEIIHLHBIM HCTOYHHUK ITUTATSIBHEIX BEIIIECTB;




I[ - 3allliTa OT BJIMAHUA IIPOAYKTOB MeTaboIM3Ma.

5.  DyHKIUIO 3aITUTHBIX CPEJl CIOCOOHBI BHITIOTHSTH:
A - BBICOKOKOHIICHTPHPOBAHHBIC MHHEPAIBHHUE COJI X
b - BMC (TIBII, nekctpaH, xeaaTHH, IENTOH);
B - I[TAB (1BUH-80, crieHsl);

I' - aspocu;
(riroTamar, Tpuc-
J1 - HU3KOMOJIEKyIsIpHBIC 1 Oy(hepHBIC KOMITOHEHTHI
Oydep).
Bonpockl /1UIsi HOATOTOBKH K KOHTPOJILHBIM padoTam.
1. HasoBute OCHOBHBIE CTaJiu THITIOBOTO OMOTEXHOJIOTMIECKOTO
MIPOM3BOJICTBA.
2. Kaxue IIOATOTOBUTCIIBHBIC craanu BCTPCUAKOTCHA B Ppa3JINnYHbIX
OMOTEXHOJOTHYECKUX TIPOU3BOJICTBAX.
3. Haszosure BapUaHThI HPOLIECCOB, PEATU3YIOIINX OCHOBHYO -
OMOTEXHOJIOTMYECKYIO — CTA/IUI0 IPOU3BOJICTBA.
4. KaxoBbl CXOJICTBO u paznuuus B CTaIHsX (depmeHTanuy,
ouoTpancopmanuu u Onokaranmza’?
5. HasoBure  BapuaHTBl  TPOIECCOB, peaTN3YIOIINX CTQIMI0  pa3/ieiCHUs
XKHUJIKOCTH U OMOMACCHI.
6. Ilepeunciure MPOIIECCHI, UCIIOJIb3yEeMbIC Ha  CTaJMsX BBIJICTICHUS
BHCKJICTOYHBIX U BHYTPUKJIICTOYHLIX IIPOAYKTOB MeTadon3Ma.
7. Onummre  mporecc  Ouonerpagaiu, €ro OTIMYME  OT CTEPUIM3ALMHU
MHKpPOOPTaHU3MOB.
8. HasoBure  mpormeccel,  HCIOJIb3yeMbIE Ipd OYHCTKE  OHONPOIYKTOB oT
IIPUMECEH.

9. Kakue mporeccsl MPUMEHSIOT TS KOHIICHTPUPOBAHUS OMOTIPOTYKTOB?

10. Pacckaxkute 0 mporieccax moay4eHusl TOTOBBIX (JOPM OHOIPOTYKTOB.

11. Kak 0OBIYHO M3MEHSETCSl KOHIEHTpPAIMs IeIEBOTO MPOAYKTa HA Pa3HBIX CTAIUSIX
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA?

12. B uém 3axnrouaercs kiaccuukamms OMOTEXHOIOTUYECKUX IPOU3BOCTB IO TUTIAM
TEXHOJIOTUYECKUX CXeM?

13. YUro Takoe 6510K-cXxeMa OMOTEXHOJIOTHIECKOTO MPOU3BOACTBA?

14. O6bsacuure 00001IEHHOE CTEXHOMETPUYECKOE ypaBHEHUE
MHUKPOOHOIOTHIECKOTO TPOIIEcca MO aHAIOTHH ¢ XUMUYECKOH peaKIhei.

15. Kak omnpenenuTs yCloBHYIO «(hopMyiy» OHoMacchl U3 €€ 3JIEeMEHTHOTo cocraBa?

16. IMoscaure nnoustue C-MoJist GUOMACCHL.



17. Ilpusenute ¢opmyny Croyrxamepa mis 6umomaccel. KakoBa monekynspHas macca C-
Mouis?

18. Kak paccumTarh CTEXMOMETPHUYECKHH  BBIXOJ] OHOMAacChl OT  HCIHOJIb3YEMOTO
yIIepoaAHoro cyocrpara?

19. Yro Takoe «JI0CTYIMHBIC JICKTPOHBI» B cCyOcTpaTax U B bnomacce?

20. Kak paccuuTaTh CTeleHb BOCCTAHOBJIEHHOCTH CyOCTpaToB, OMOMAacchl M MPOTYKTOB
MeTabonu3ma?

21. Kak paccunTarh CTeXHOMETpUUYECKHe K0P UIMEHTHI mpolecca (HepMEeHTAIUH, UMes
KOJMYECTBO U3PACXOJOBAHHOIO CyOCTpaTa U 00pa30BaBIINXCS MPOIYKTOB U OMOMacchl?

22. KakoBa cTereHb BOCCTAaHOBJICHHOCTH BO/JIBI, IMOKCHIA YTIIEpoa, aMMUaKa, MeTaHa?

23. Kak onpenenuTs CKOPOCTb BBIJICJIEHUS TEIUIa B Iporiecce pepMeHTaIum, 3Hask CKOPOCTH
notpebieHus cyocTpara M 00pa3oBaHUs IPOJLYKTOB METa0OIM3Ma U caMOii Onomacchi?

24. Kak ompenenuTh MHTEHCUBHOCTb TEIUIOBBbIIEICHHUS B THpolecce (epMeHTaluu Ha
OCHOBAHHUH CKOPOCTHU MOTPeOIeHUS KUCIopoaa?

25. Kak u3MmeHsercss 00bEM KHAKOCTH B Ipolieccax MEpPUOANYECKON, HEeNpephIBHOM,
MHOTOIIUKINYECKON U OThEMHO-I0IUBHON (hepmeHTanuu?

26. Yem oTiuaercs jiar-asza ot craiiioHapHoi (a3bl hepmeHTanmm?

27. CBsi3b BpEMCHH TCHEPAIINH C yIeTHbHONW CKOPOCTHIO POCTA.

28. YKaxuTe pa3MEepHOCTh YJIIEIBHOW CKOPOCTH pocTa W €€ MpUMEpPHBIC 3HAYCHUS IS
OakTepuil, TpUOOB, MUKPOBOAOPOCIICH, PACTUTEIHHBIX KJIETOK.

29. DKxoHOMHUYECKUN KOIPPUIIMEHT pocTa OMOMACCHI M CIIOCOOBI €ro OINpe/IeIeHUsI.

30. Makpocrexnomerpruieckue KodppUImeHTs nporecca GepMeHTaInH.

31. Yto Takoe 3aTpathl cyOcTpaTa Ha MOIEpKAHUE KUZHEACATEIIbHOCTH ?

32. CpenHsisi IPOU3BOIUTENBHOCTH Tpoliecca (pepMeHTAIlM U METOAbI €€
rpaduuecKoro onpeaeIeHus.

33. Kax HaiiTi Bpemsl 3aBepIlIeHHsI IEPUOIMIECKOTr0 Mpolecca (pepMeHTalu,
o0ecrieunBaroIee ONTUMATEHOE 3HAUYSHHE CPeTHEH IPOU3BOIUTEIHHOCTH Tporecca?

34. IlpuBenuTe BapuaHThl YPaBHEHUM KUHETUKU POCTa MHUKPOOPTAaHH3MOB, B KOTOPBIX
CKOpOCTB pOCTa 3aBUCHUT OT KOHIIEHTPAIIUH cyOcTpaTa.

35. [IpoBeaute aHanu3 ypaBHEHHS MOHO M MOKaXUTE 3aBUCHUMOCTH (hOPMBI
3aBHCUMOCTH OT KHHETUYECKUX KOHCTAHT.

36. Metonasr JlaitnyuBepa u bapka m Kopuum-boyzaena s onpeneneHusi KOHCTaHT
ypaBHeHUs1 MOHO.

37. Monenu Mo3zepa, [lepra u AHaproca, uX OTIAMYUS OT Mojienu MoHo.

38. Kak ompenenuth ONTHUMAJIbHYIO KOHLIEHTPALIUIO cybocTtpata B MOJEIH



AHJproca 10 KHHETUYECKUM KOHCTaHTaM ypaBHEHMSI !

39. YUem oTnmvaroTcss Mojaenu XuHIIEnbByaa, Mepycaimmmckoro u beprrepa, B KOTOpPBIX
CKOPOCTh POCTa MUKPOOPTaHHU3MOB 3aBUCHUT OT KOHLIEHTPALUU MPOIYKTa MeTaboan3ma?

40. HazoBute BUIbI MHOTO(AKTOPHBIX KHHETUYECKUX YPAaBHEHUH.

41. YeMm OTIAHMYAIOTCS ANbTEPHATUBHBIE MHOTO(AKTOPHbIE KMHETHUYECKUE YPAaBHEHHS OT
MYJIbTUIUTMKATUBHBIX U aJIUTUBHBIX ?

42. 3anummute ypaBHeHue MoHo-Hepycamumckoro.

43. IlpuBeaute  ypaBHEHHME  KHHETHMKHM  pocTa OMoMacchl C KOHKYpPEHTHBIM
TOPMOXXEHHUEM BTOPBIM CyOCTPAaTOM MIIM IPOAYKTOM METa00IM3Ma.

44. TTpuBenure ypaBHEHHE Kontya,  yuutsiBaromiee BIMSIHUE  «TECHOTBHD)
KYJbTYpPBI Ha YJEJIBbHYIO CKOPOCTh POCTa MUKPOOPTaHU3MOB.

45. 3anuimuTe KWHETUYECKNUE YPAaBHEHNU S, yUUTHIBAIOIINE OJHOBPEMEHHBIN POCT U
JTUCCUMUIIALIMIO (OTMUpaHKE) OOMACcChl MUKPOOPTaHU3MOB.

46. 3anummure BapUaHTHI ypaBHEHUIA KUHETUKU TMCCUMUIISIIIAA
MUKpoopranu3moB 1o ['epOepty, DepxronbeTy unu Pamkpuiina.

47. MeToapl MaTeMaTUYECKOTO OMUCAHMS BIUSHUS TeMIleparypbl U pH Ha KMHETHUKY
pocta MUKPOOPTraHU3MOB.

48. YpaBuenue Jlronekunra u [ladipu Ui onucaHus KWUHETUKU OMOCHHTE3a MPOJTYKTOB
MeTaboIu3Ma.

49. BapuaHTbl MaTeMaTHYeCKUX MOJENeHi KMHETUKU OMOCHHTE3a MPOIYKTOB
MeTabonu3Ma ¢ yAeTbHON CKOPOCThIO pocTa OMOMACChl KaK IMapamMeTpa-apryMeHTa.

50. CucremHast MO/I€Jb, YUUTHIBAIOIAS OTHOBPEMEHHOE 00pa30BaHME MPOAYKTA
MeTaboJIu3Ma U €ro HHAKTUBAIMIO (pa3pyIleHue).

51. BapuaHTbl KHHETUKY HHAKTHUBAIIUY MPOIyKTOB METa0OIHM3MA .

52. BapnanTel 3aBUCHUMOCTH  KO3(G(HUIMEHTa MOJJIEPKAHUS KU3HEAEATETBHOCTH  OT
rapaMeTpoB Inpoiiecca (epMEeHTaLINH.

53. TyOymnsipHbIit nporecc HETIPEepPbIBHOTO KyJIbTUBUPOBaHHUS
MHUKpPOOPTraHu3MoB. B 4éMm ero cxoAcTBO ¢ IeproANYECKUM Ipoieccom?

54. XeMocTaTHBIH MPOLECC HEMPEPHIBHOTO KYJITUBUPOBAHUS C OJMHOYHBIM OHOPEaKTOPOM.

55. MaremaTtndeckuii aHaJIl3 XeMOCTaTHOTO Mpolecca Ha OCHOBE MOJTHIM MoOHO.

56. Kak 3aBuCAT KOHLEHTpanMs OHOMAacchl M OCTaTOYHAas KOHILIEHTpalus cyOcTpata B
XEMOCTAaTHOM IIpoliecce OT CKOPOCTH pa30aBieHMs U OT KOHIEHTpalMu cyOcTpara B 10/1aBa€MOM
noToke?

57. Ilokaxwure, 4TO yJeJIbHAsi CKOPOCTh pocTa OMOMAacChl B XEMOCTATHOM ITpOLIECCE paBHA
CKOpOCTH pa30aBlICHHUS.

58. IIpu kakoll CKOPOCTH pa30aBlICHHsS] B XeMOCTaTe MPOU3BOAUTEIHEHOCTD IO



OroMacce sIBIISIETCS MAKCHMAaIbHOMN?

59. [lokaxkuTe, B KAKOM MPOIIECCE MPOU3BOIUTEIHLHOCTD 110 OromMacce OobIe: B
XEMOCTAaTHOM WJIM B TIEPUOJMUECKOM Tpoliecce pepMeHTaIuu?

60. Uro Takoe BHIMBIBAHUE KYJIBTYpPBI M3 XEMOCTAaTa U MPH KaKOH CKOPOCTH
pa30aBICHHS OHO TIPOUCXOIUT?

61. ABTocenekuus B XEMOCTaTHOM rporiecce u €€  MareMaTU4eCKoe
000CHOBaHUE.

62. UTto Takoe XeMOCTaT C BHEITHUM KOHTYPOM PETyITUPOBAHHS?

63. Kak paboTtaroT TypOuIocTaT ¥ OKCUCTAT ?

64. UTto Takoe KOHKOPAAHTHBIC ¥ JUCKOPAAHTHEIE (DaKTOPBI?

65. Kak paccunrarh CyOONTHMAIBHYIO CTYIIEHYATYIO POTPaMMY MOICPKAHUS
KOHKOpJIaHTHOTO (pakTopa B mpoiecce hepMeHTaum?

66. Uto Takoe MacmtabupoBaHue nporecca pepMeHTaum?

67. MOXXHO 7  UCIIOJIb30BaTh TEKYIIyl0  KOHIIECHTPAIUIO pacTBOPEHHOTO
KHCIIOpOJIa KaK IMapaMeTp MacIITaOMpOBaHUs a3pOOHBIX MPOIIECCOB (pepMeHTAIH?

68. 3aBHCHMOCTH KOHLIEHTPAIIMH PACTBOPEHHOTO KUCIOPOa OT KO PHUIIHEHTA
MaccoIlepeIauu ra3 — JKUIKOCTb.

69. KLa kak mapamerp MacmTabupoBaHus a3pOOHBIX IMPOIIECCOB.

70. Kak yyecTb mpu MaciITabOupoBaHUU Pa3HYIO BBICOTY (hepMEeHTEPOB?

71. Kax y4ecThb IIpH MacIuTabupoBaHUU MHTHOMpOBaHNE nporecca
PacTBOPEHHBIM YTIIEKUCIIBIM ra3om?

72.Kak  ydecTb  mpu  MacmITaOMpPOBaHUU BO3/ICUCTBHE MEXaHHUYECKOTO
NepeMEIIMBaHMs HEMOCPEICTBEHHO Ha KJIETKH MUKPOOPTaHU3MOB?

73. Kakue  3HavyeHus OKPY>KHOM CKOpPOCTH MeIanKu JIOMYCTUMBI TSt
OaKTepHaIBHBIX KIIETOK, IPOXIKEH, PACTUTENFHBIX U )KHBOTHBIX KIIETOK?

74. IlpuBenure CTEXHOMETPUYECKUE CXeMbl ~ OJIHO- U  JIByXCYOCTpaTHBIX
(hepMEeHTaTUBHBIX PEAKITHA.

75. BbIBOJ KMHETHYECKOTO ypaBHeHUs1 Muxasnuca-MeHTeH.

76. CriocoOblI orpeiesieHnsl KOHCTaHT ypaBHeHUsI Muxasnca-MeHTeH.

7'7. Enununel akTUBHOCTHU (pepMmeHTa (pazMmepHocTh). KakoBa ux cBsizb ¢ Maccoit
(dbepmenTHOTO TIpenapara’?

78. Kak yuuThIBaeTcs B ypaBHEHHH (JEpMEHTATUBHON KMHETHKH AeTpafanus pepMeHTa B
X07Ie OMOKaTAIIMTHYECKOTO Tporecca’?

79. V nepxanue dbepMeHTa B 30HE peEaKIMM C TOMOIIBID  MEMOpaHHOTO
ouopeaktopa. Henocratku storo croco0a.

80. B uém 3akitouaeTcst IPUHIIAI UMMOOHUIN3AaUU (GEPMEHTOB?

81. KakoBBI OCHOBHBIE METOJIbI UMMOOWIIN3ANN ()ePMEHTOB?

82. UMMoOMIIM30BaHHBIE MEPTBBIE U KUBBIE KIIETKH MUKPOOPTaHU3MOB.

83. KakoBbl nu¢¢y3uoHHbIe OrpaHUYEHHUs B TpaHyldax HUMMOOMIN30BAHHBIX



(hepMEHTOB U KJIETOK?

84. IlpyunHa HCKaXKEHUS MaKpPOKMHETHKH (EpMEHTATUBHBIX peakUuid B TIpaHyjax
MMMOOUIIN30BaHHOTO OHMOKaTaIu3aTopa.

85. Uto Takoe xputepmii Jlamkénepa mnsg rpaHy’l MMMOOUIIM30BaHHBIX KJIETOK? CBS3b
CTETEeHU NCKAKEHUSI MAaKPOKHHETUKH ¢ KpuTepueM Jlamkénepa.

86. UTo Takoe WIOBKIN HHACKC?

87. Kaxk ompenensercst cenapupyeMocTh KylIbTypalbHbIX KUAKOCTEH?

88. I1o kakoMy MoKa3aTeJo CPAaBHUBAIOT MEXY COOO cernapaTopsl U HeHTpUupyru?

89. B uém cyTh GUIBTpaLIUK C HCTIONIB30BAaHHEM (PUIBTPOBATIHLHBIX TTOPOIIKOB?

90. Yro obecrieunBaeT BO3MOXHOCTh BBICOKMX CKOPOCTEH MHUKPO(PUIBTPALUN  TPH
JIOCTaTOYHO BBICOKUX KOHIIEHTPALUAX MUKPOOHBIX CyCHIEH3UN?

91. Ha uém ocHOBaHa (hroTamust MUKPOOPTaHU3MOB?

92. CpaBHeHUE THEBMATHYCCKOW, HATIOPHOW U IEKTPODIOTAIIHH.

93. Ilosicaute  OTAMYME  JIE3UHTETPAllMd  MHUKPOOPTaHM3MOB  OT  CTEPUIM3ALUH U
M3MENTbYCHHS.

94. OnuimTe 6aNTUCTUYECKYIO U IEKOMIIPECCHOHHYIO JIE3UHTETPAIHIO.

95. ®epmeHTaTUBHBIC METOBI IE3UHTErPALIMH MUKPOOPTaHU3MOB.

96. B uém 3akiovaercss MeTOJl co3gaHus YPPEKTHBHON MexK(a3HON MOBEPXHOCTH NPHU
AKCTPArupoBaHUU KOMIOHEHTOB U3 OMOMACChl MUKPOOPTaHU3MOB?

97. Yto maét SKCTparupoBaHUE «CYMEPKPUTHUCCKUMI KUAKOCTIMU?

98. HazoBuTe BemiecTBa, UCIOIB3yEMbIE B KAUECTBE «CYHNEPKPHUTUYECKHUX» IKCTPAreHTOB
OMOMAcCChI, ¥ MapaMeTPhbl KX KPUTHUECKHUX TOYEK IO TEMIEpaType U IaBICHUIO.

99. OcobennocTy kuaK0ha3HOM IKCTPAKIIUU JTAOUIBHBIX MPOAYKTOB OMOTEXHOIOTHH.

100. Tlouemy mpu SKCTPAKINU MEHUIMIUTHHA UCTIOIB3YIOT IIEHTPOOESIKHBIE IKCTPAKTOPHI?

101. Yewm ommyaroTcsi HOHOOOMEHHBIE KOJIOHHBI OTKPBITOTO U 3aKPBITOro TUIa?

102. Ha3zoBuTe TepMHHBI, HCIIOJIb3yEMbIE Ul YYACTBYIOIIUX B MPOLECCE HOHHOTO
oOMeHa BEIIeCTB Ha CTaIUAX COPOLIUU U IeCOPOIUH.

103. MoxHo I HCIOJIb30BATh MOHOOOMEHHOE BbIJIETICHUE MPOAYKTa
HEMOCPEJCTBEHHO U3 CYCIIEH3UU MUKPOOPTaHU3MOB?

104. Yem ornmuaeTcs ancopOIms MUKPOTIOPUCTBIMU COPOCHTAMH OT HOHHOTO 0OMeHa?

105. Kakast OCHOBHasi XapaKTEpUCTHKA UCIIONB3YETCs JUIsl OLEHKH KadecTBa
MUKpPOTIOPUCTBIX COPOEHTOB?

106. Yem xpomarorpacus oTamdaercst ot aecopobunu? Kakue cymiecTByroT
Pa3HOBUAHOCTH XpoMaTorpadpuu?



107. OcHOBHBIE MEXaHHU3MbI OMOCOPOIIH METAIUIOB.

108. PaznoBHIHOCTH OMOCOPOITMH METAILIOB C IECTPYKIMEH U C pereHepaIueil KJIeToK
MHUKPOOPIaHU3MOB.

109. TanrenumambHas MUKpO(QUIbTpAIHs — B 4EM €€ mpenmyniecTBa?

110. Yro takoe quaduiabTpaiys, Kakue 3a/1aqyu oHa periaer?

111. Yro sBusieTcs ABMKYIICH CHUIION TIpoliecca auann3a’?

112. DnexTpoamanus — Ui KaKKUX IeJIeH 3TOT MPOIECC UCTIOIB3YeTCs?

113. JBwxymias cuiia rnpouecca yibTpaduibTpaiyu.

114. TlpuyuHBI KOHIIEHTPAIMOHHON MOJSIPU3ANNN MPH YIBTPAPHIETPALIMA U CTIOCOOBI
00pBOBI C HEHO.

115. Ilpu xakux JaBIEHMSIX MPOTEKAIOT MPOLECChl MUKpPO-, YJIbTpa-, HAHO-
(buIBTpaIUu ¥ mporecc o0paTHOro ocMoca?

IIpuMep KOHTPOJILHOI PadoOTHI

Bapwuanr 1
1. Dnementsl, cnararomue 6uorexnonoruto. Cyocrparsl. IluraTenbHble cpepl.
2. OcobGeHHOCTH MIMMOOUIN30BaHHBIX (DEPMEHTOB.

3. Ipunuun geiicTeus asporeHkoB. COCTaB aKTMBHOIO Wjla. BapuaHT

2
1. XapakTepUCTHKa OCHOBHBIX CTaJIuil OMOTEXHOJIOIMUECKUX ITPOLIECCOB.
2. DneMeHTBbI, crararomye OnoTexXHoa0ruo. IIpoayKThl.
3. buomeranorenes.
BapwuanT 3
1. DJIeMeHTHI, ciaararoupe OHOTESXHOJIOMI0. brojlornyeckue areHTEl.
2. ®epmenTsl. CienupUUHOCTb, AKTUBHOCTH (DEPMEHTOB.
3. Ilpunnun aevictBus onopuistpoB. Coctas OuoruieHku. Bapuant
4
1. Kiuerounas unxeHepHsi, IPUHIUIBI, BO3MOKHOCTH.
Bakuunel. Buael, nonyyenue.
3. MuxpoOGHoe BbllIeTauuBaHNE U OMOTE€OTEXHOJIOTUS METaIIOB. BapuaHt
5

1. Tony4enune Guosranoa.

N

buonornueckas aerpaganus KCCHOOMOTHUKOB.

3. TIpo6uoruku u npebuotuku. [loaydenne, Ha3HAYECHHE.



3ananns 1/ pelieHus Keiic-3a1a4

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

Onpez[eJme KOJIMYECTBO KOMIIOHEHTOB OCHOBHOM (bepMeHTaHHOHHOﬁ CpE€AEbI B KT IIpU

CJICAYOmEM COCTABE:

Menacca 20 %
KyKypy3HblIil 5KCTpakT 45%
(NH4)2SO4 3.0 %
KH2PO4 15,0 v/n
MgSO4 7,0 r/n

Keric-agaya 2
Omnpenenutb pacxon 3epHa (miieHuia) Ha nonydenue 10T mpoaykra, ecnu kKodp@uireHt

koHBepcun PB B mponykt paBen 48%, a BeIxon (epMeHTONM3aTa Kpaxmaia ¢ conepxanueMm PB

50% u3 3epHa — 1,2m° u3 1T 3epHa.

Keric-3amaua 3
OnpenenuTh COCTaB MUTATEIBLHOW CPEIbl B MPOIEHTAX U I/J, €CJIH JJI TMPUTOTOBJICHUS

125m3 cpenpl ynuio:

Caxap-cpIpel- 10000 kr
KyKypy3HbIil 5KCTpaKT 550 kr
(NH4)2SO0q4 500 kr
KH2PO4 250 kr
MgSOg4 150 xr

Ketic-anaua 4
KyneTypaneHas KHAKOCTE coaepkuT 45r/m1 ACB 6momaccel. O6beM crmBa — 2500°,

Ckosibko K OMOMAacChl MOJYYHUTCS TOCIIE €€ OTAENeHUs (HIbTpanneil, eciu BIaXKHOCTD
6uomaccel nocie ¢punbTpanuu 79%.

Kelic-3aiaua 5
Cxkonpko HeoOoxoaumo 100% comnsnoit kucnotsl (koHuentpauus HCl 24%) ans mepeBoga

10T L-nm13uHa B TU3UH MOHOXJIOPTUIPAT, €CIIU MOJIEKyJIsipHas macca L- nu3una paBHa 164morn.en.

Keiic-3aga4a 6
KynpTypasbHas JKHIKOCTh COAEPKUT 60r/71 IpoaykTa. O6beM K.k pasen 150m>,



KakoBa KOHIIEHTpausi poayKTa B QMIBTpATE MOCIE OTIACICHUS OMOMACCHI, €CIIH MOTepH
IIPOAyKTa ¢ 6HOMAaccoit cocTaBnsior 12%, a 06beM (uibrpaTa 95m>.

Kelic-3ayiaua 7

KynbTypanbHas KHAKOCTb coaepkuT 95r/1 ACB 6nomaccel. O6beM cimba — 2500°,

Ckonpko Kr OMomacchl MONy4YHUTCS MOCie ee OTAeNeHHs (UuiabTpaluei, eciy BIaXHOCTh
oromaccel ocie Gribtparuu 75%.

Kelic-3ay1aua 8
depmentep 120M°, koddpuument 3anonuenus 0,75.

OnpeaenuTs KOIUIECTBO KOMIIOHEHTOB OCHOBHOM ()epMEHTAIMOHHON CPEe/Ibl B KT IPU
CJIEIYIOLLEM COCTABE:

Menacca 20 %
Kykypy3HblIil 5KCTpakT 45 %
(NH4)2SO4 3.0 %
KH2PO4 15,0 r/n
MgSO4 7,0 r/n

Keiic-3aaua 9
KynbTypanbHas sKuakocTh cogepxut 150r/m mpoaykra. O6beM k.x paen 300M°. Kakosa

KOHIICHTpaLUsl MPOAYKTa B (DUIbTpaTe MOCIE OTACICHHS OMOMACCHI, €CIM MOTEPH MPOIYKTa C
61OMAcCOli COCTAaBIAIOT 8%, a 00beM (uabTpaTta 200Mm°,

Kelic-3ay1aua 10

Onpenenutb cocTaB MUTATEIbHON cpellbl B MPOLEHTAX U I/, €CIU Ul MPUTOTOBJICHUS
250Mm3 cpenpl ynuio:

Caxap-ceIperr- 25000 xr
Kykypy3HbIit 5KCTpaKT 12 000 kr
(NH4)2S04 700 kr
KH2PO4 500 kr
MgSOg4 250 xr

Keiic-3amaga 11

Onpenenuth pacxojl 3epHa (MIIEHUIIA) HA TOJyYeHHE 25T MPOAyKTa, eciid KodHuimeHT
koHBepcu PB B mpoaykr paBen 53%, a BbIxoa (epMmeHTONM3aTa Kpaxmaia ¢ cojepxkaHuem PB
50% w3 3epHa — 1,2M° w3 1T 3epHa.

Keiic-3amauya 12




OnpenenuTh cOCTaB MUTATEIBHON Cpellbl B MPOIEHTAX W T/J, €CIU YIS MPUTOTOBJICHUS
350Mm3 cpensl yuuio:

Caxap-cwIperl- 35000 kr
KyKypy3HbIil 5KCTpaKT 17 500 kr
(NH4)2S04 950 kr

KH2POq4 550 kr
MgSOg4 250 xr

Keiic-3amaya 13

Kakoe xommuecTBO BO3Ayxa C cojepkaHueM yriaekucioro rasza 4,0% pereHepupyroT
(oToCHHTE3UPYIOIINE MUKPOOPTaHU3MBI (XJIoperuia) 3a 24 yaca, €ClIi KOHLEHTPAIHS XJIOPEIUIbI
B KyJIbTypasibHOMU skukoct 20r/m1, a 1t xmopeisl notpediset B yac 1,2r COx.

Keiic-3amaua 14

Onpenenuth KOJMYECTBO (PEPMEHTHOTO TIperapara, HEOOXOJMMOTO Ha TIEpBOM CTaauu
(bepMEeHTaTUBHOTO THIPOJM3a Kpaxmalla, €Clid aKTUBHOCTh (PEpMEHTHOro Mpemapara paBHa
500E/mMn, na 1r kpaxmana pacxoayetrcs 2,0E/r kpaxmana, a rugponusy mnoasepraercs 10
CYCHEH3UH KpaxMaja ¢ KoHUueHTpauuel kpaxmana 40%.

Keiic-3amayga 15

Jns runponusa 251 cycneH3WM Kpaxmaja HCIOJIb30BaH TMIpernapar aMUIOIUTHYECKOTO
depmenta ¢ aktuBHOCTHIO S00E/Mi. OntumanbHas KOHIEHTpalus (epMEHTHOTO Mpemnapara B
cycnensun — 0,5E/r kpaxmana. OnpenenuTs KOHIEHTPALUMIO Kpaxmalia B CYCIIEH3UH, €CIH IS
(bepMEHTAaTUBHOTO TUIPOJIH3a CYCIIEH3UU UCTIOIB30BaHO 2,5M11 (pepMEHTHOTO Mpenapara.

Kelic-3a1aua 16

OnpenenuTb KOJMYECTBO (DEPMEHTHOrO Ipernapara, HEoOXOJUMOro Ha MepBOH CTaguu
(epMEHTaTUBHOTO THAPOJIM3a Kpaxmaja, €ClIM aKTUBHOCTb (DEPMEHTHOIO Ipernapara paBHa
500E/min, Ha Ir kpaxmana pacxoayerca 2,0E/r kpaxmana, a rujaponusy nojasepraercs 401
CyCHEH3UH KpaxMajia ¢ KOHIeHTparuei kpaxmana 30%.

Keiic-3amaga 17

Onpenenuth pacxoj 3epHa (miieHuIa) Ha noiydeHue 40T mpoaykra, eciu KodhuimeHT
koHBepcun PB B mpoaykr pasen 51%, a Bbixoa ¢epmeHTONM3aTa Kpaxmaia ¢ cojepxkaHuem PB
50% w3 3epHa — 1,2M° u3 1T 3epHa.



IIpoBepounbie padoTHI
Tema «KynbTUBHpOBaHHE MUKPOOPTAaHU3MOBY

Bapuanr 1. Kak jgoiro Hago NOpoBOAWTH MPOLECC  KyJIbTUBUPOBAHHMS  yKa3aHHbBIX
MHUKPOOPIaHU3MOB, YTOOBI B TPEANOJIOKEHUH OSKCIIOHEHLIUAIBHOTO PA3BUTUS UX KOJHYECTBO
yBesnumiioch B 200 Teicsiu pa3? Kakue BbIBOJIbI MOXKHO CAETIATh?

Ne | w, 1/4 | Ha3anue
MHKPOOPraHu3Ma

1 |16 Bac. megaterium

2 120 Bac. subtilis

3 |24 E. coli

4 |05 Candida scotti

Bapuant 2. Kak 10110 HE0OX0IMMO MPOBOIUTH MPOIECC KYJIHTHBHPOBAHUS MHKPOOPTAHH3MOB,
9TOOBl KOJMYECTBO KJIETOK KoHTaMuHaHTOB (1,2,3) u meneBoil KynbTypwl (4) cTamu paBHBI?
KonuuectBo kierok BHayasie N Hau = 1. Kakue BbIBObI MOKHO ClI€NIaTh?

Ne | w, 1/4 | Ha3Banue

MHUKpPOOpraHu3Ma

1 |16 Bac. megaterium

2 120 Bac. subtilis

3 |24 E. coli

4 |05 Candida scotti

Bapnant 3. Onpeznenurs 00beM KyJIbTypalbHOW JXKMIAKOCTH VP, M3, €CIIM U3BECTHO, YTO BpEMS
reHepanuu KoHTamuHaHTOB t=0,3 uac, BpeMs KyibTHUBHpoBaHUS T= 22 yac. KoHuenrtpauus
KOHTaMUHaHTa K KoHiy mponecca Cw=10" kn/mi. B Hauane KyIbTUBHpOBaHHS B (hepMeHTep
nonana | KjaeTka KOHTAaMMHAHTa, KOTopasi Npois nar-gasy Tnxp=/ 4ac, B JajbHEHIIeM pa3BUBaIOCh
10 SKCIIOHEHIMAIbHOMY 3aKOHY.

Tema «Acentuka»

Bapuant 1. Onpenenuts yactoTy A (Kj/4ac) HMPOHUKHOBEHHUS MOCTOPOHHEW MHUKPOQIIOPHI B
depMeHTep ¢ 3arpy3koil NUTATENbHOW cpelbl B HEMPEPHIBHOM MPOILECCe KyJIbTHBHUPOBAHMUS.
Pa6ounit 06vem V,=100 M3. Koadpdunuent pazodasienust D=0,05 1/gac. HauanbHas koHUEHTpanus
KOHTaMUHAHTOB Cx=10° K1/MiL.



Bapuant 2. OmnpenenuTh 4yacToTy A (Ki/4ac) MPOHUKHOBEHUS IOCTOPOHHEH MHMKpPOQIIOpHI B
depMeHTep C 3arpy3Kod MUTATENbHOH Cpenbl, MPOLICAIIYI0 CTEPHIN3ALHUI0 C KPUTEpUEM
cTepuim3amuu 6,9 B HEMPEphIBHOM IMpoliecce KyJIbTHBUpOBaHUsA. Paboumit o0vem Vp=10m3.
Kosdunuent pazdaprenus D=0,005 1/uac. HavyanpHas KOHIIEHTpalUs KOHTAMHHAHTOB c,=10°
KJI/MJL.

Tema «BeposATHOCTD 3arpsA3HEHUS MOCTOPOHHEH MUKPODIOPOI»
Bapuant 1. Onpenenuts BeposATHOCTh Hanmnuusag Q3< 3 KIJIETOK MOCTOPOHHEW MHUKPO(IOPHI B
3arpyske IHUTATelbHON cpensl oobemMoMo 10 M3, mpoxonsuie JEKOHTAMUHAILMIO C KPHTEpUEM
creprmzanuu 23,457. HavyanbHast KOHIICHTPALHS cu=10% ky1/m.

Pacnpenenenue [lyaccona

Q) =exp (-N)*(Nq/q!)
BapuanT 2. B pe3ynbrare HEOCTOPOKHOCTH Ha IOJI MOMEIIEHUS, B KOTOPOM IPUTOTABIINBAIOTCS
TTOPOIIKH TSI U3TOTOBJICHHSI MATKUX JICKAPCTBEHHBIX (hopM, ObLIO TIpouTo V = 45 M1 pacTBOpa ¢
KyJbTYpPOH cojepxaiieil HecrmopooOpa3yrolire TecT- MUKpPOOpraHu3Mbl, ¢ KoHIeHTpaueil Ci=20
k1/Mi1. Beina 3amuTa nosepxHocTs mona S=0,9 M2, KakoBa BEpOATHOCTb TOTO, YTO aHAIH3 MOKAKET
BBIXOJ] CTENIEHH MUKPOOHOM 3arps3HEHHOCTH MTOMELLEHUS 3a IPEebl HOPMbI, KOTOpasi COCTABIISET
H<A = 12 xi/nm>.
Bapuantr 3. B ¢epmentepe obwemom Vp=27,77 M° pa3BuBaercs IeneBas KyinbTypa IO
SKCIIOHEHIIMAILHOMY POCTY €O cKopocThio p=0,8 1/gac, tT,y=79ac, HayalbHasg KOHILIEHTPALIUS
1eneBoit KynbTypsl Xx=0,01 r/cM®, yaenpHBIH pacXod adpupyromero Bosayxa Vry=2m>/(m> Mumn).
Ha nuHMM momaum BO3MyXa YCTAHOBICHBI (WIBTPHL C 3aJEp)KUBAIOIIEH CIOCOOHOCTHIO
1=99,99999%. Cpenuss ®OH HeHTpanys KOHTAMHHAHTOB B Bo3ayxe 10 (uibTpa Cy=3000 /M3,
OIIPEAEIUTh BEPOATHOCTb P(n- 1) TOro, YTO K MOMEHTY, KOTJa KOHILIEHTpalMs LIeJE€BOM KYJIbTYpHI
nocturaeT X=0,012 r/cm®, B hepMenTEp ¢ BO3LYXOM NPOHUKHET MeHee N=7 KIeTOK KOHTAMUHAHTA.

7.3.2 TIpomexyTouHast aTTeCTaIMs

IIpuMepHBbIi IepeYeHb BONPOCOB K IK3aMEHY

1. Onpenenenne GMOTEXHONOTHH, YCIOBHOE JIENCHHE Ha IPYIIIbIL, IPUMEPH OHOTEXHOIOTUYECKHX
IIPOLIECCOB I10 TPYIIIaM

2. Tlvmesas  GMOTEXHONOTHA. XapaKTEPUCTHKA MPOLECCOB, NPUMEHSEMBIX B  MHIIEBOM
OMOTEXHOJIOTMHM: MHKPOOPTaHU3Mbl, (EPMEHThl, WMMOOWIN30BaHHBIE CHCTEMBL. A3pOOHBIE H
aHa’poOHbIe npotuiecchl. [Ipumepsl.

3. HpI/IHI_II/IHI/IaHBHaSI TEXHOJIOTHYECKAs CXeMa aCeNTHYCCKOr0 OMOTECXHOJIOTHYSCKOIO



IIPOU3BO/ICTBA.

4. Tlonyuenue (eHUNNEHHMUMUIMHA. KpaTkas XapakTepUCTHKa Mpolecca KyJIbTHBUPOBAHUS
(a9pOOHBI, HMCTOYHHMK YIJIEPOAd, OCHOBHBIC KOMIIOHEHTHI M JONOJHUTEIBHBIC KOMIIOHEHTHI
MUTATEIIBHOMN Cpelibl).

5. Tumel mHpoueccoB KyIbTHBMPOBAHHMS, IIPUMEHSEMbIE B OMOTEXHOJOIMYECKHMX IIPOLECCax
(mepuonuyeckuif, ¢ TOMMUTKON, MOJYHENPEPBIBHBI U JAp.). XapaKTepucCTUKa, MpUMEpbI
MOJIy4aeMbIX IPOAYKTOB.

6. Ilonyyenne aHTUOMOTMKOB MEHUIMUIMHOBOTO psa (OCHOBHBIE CTaauM TEXHOJIOTHYECKOTO
rporecca).

7. OOGmue MOTPeOHOCTH MUKPOOPraHU3MOB (MaKpOIJIEMEHTHI U MUKPOJIEMEHTHI). IIpoTOTpOQEI 1
ayKCcOTpO(HI.

8. IlpumeHeHHE IPOLYKTOB OHMOTEXHOJOIMYECKOTO IIPOM3BOJACTBA B CEJILCKOM XO3SHCTBE.
IIpumepsr.

9. CnocoGbl 10JTy4eHHs HOBBIX INTAMMOB-TIPOLYLIEHTOB OMONIOrHYECKH aKTHBHBIX BEIIECTB.

10. Menununckas 6uorexHosorus. IpuMepsl IPUMEHEHHS] OGHOTEXHOJIOIMYECKHX IIPOLECCOB B
MeaunuHe. OCOOCHHOCTH METUIIMHCKON OnoTexHoyoruu (ocoOble TpeOoBaHHS K Mporeccam
KyJIbTUBUPOBAHMS U BBIJCIICHUS IPOJYKTOB).

11. Knaccudukanus 6MOTeXHONIOIMYECKUX NPOU3BOJICTB

12. KynsTusupoBanue ()OTOCHHTE3UPYIOIUX MHKPOOPraHu3MoB. IloTpebHOCTH (HOTOTPOROB.
Turb! anmapaToB A1 KyJIbTHBHPOBAHUS (OTOTPOGDOB.

13. Tunossle anmapaTypHO-TEXHOIOTHYECKHME CXEMBI

14. Dxonoruueckas OMOTEXHOJIOTHSL. OOmmii  mogxox K CO3JaHHUIO accoruanun
MHUKpPOOpranu3MoB. CrocoObl yTUIN3alUd MUKPOOPTaHU3MOB-AETPaIaHTOB KCEHOOMOTHUKOB.

15.  JloxymenTsi, XapaKkTepu3ylue IITAMMBI-TIPOAYLIEHTHI, HCIOJIb3YEMBIE B
OMOTEXHOJIOTMYECKUX POU3BOJICTBAX.

16. Mcnonb3osanne (pototpodoB B OGUOTEXHONOrMM  (IPUMEPHI  IIPOLECCOB, B  KOTOPBIX
UCTOJB3YIOTCS (POTOCUHTE3UPYIOIINE MUKPOOPTaHU3MBI).

17. TnyGunnas pepmenTamys1, 0COOEHHOCTH, TIPEUMYILECTBA.

18. IIpumenenune depmenToB. OCHOBHBIE KPYIHOTOHHAKHBIE MPOU3BOJICTBA (DEPMEHTHBIX
npenapaToB. CeIpbe ISl TOTy4eHUs PepMEHTOB.

19 TumnoBkle CXeMbl 1 OCHOBHBIE CTaINHU OMOTEXHOJIOTHYSCKUX ITPOU3BOJACTB.

20 HOqueHI/Ie MOJIOYHO-KHUCJIBIX 3aKBACOK (o6ma;1 TCXHOJIOTHYCCKasA CXCMa). HpI/IMeHeHI/Ie
MOJIOYHO-KHCIBIX 3aKBAaCOK B IUIIEBOM MPOMBIINIJICHHOCTH.

21. TlomydyeHue MPOMBINLIEHHBIX MUKPOOPTaHU3MOB
22. XapaKTepuCTHKa OCHOBHBIX CTaJUii OHOTEXHOJIOTUIECKHX ITPOLIECCOB

23. TIpoMbIIIEHHBIE OHOOOBEKTHI (IITAMMBI, PAChl, CEPOBAPHI, KyJIbTYPbl KIETOK, TKaHEH,
acCoIIHaInm ).



24. MuKpoOHONIOrHYECKOE IPOU3BOICTBO JIEKAPCTBEHHBIX CPEICTB
25. XpaneHue NpOMBINIIEHHBIX MUKPOOPIraHU3MOB

26. TlonydeHue TEXHHYECKUX MPOLYKTOB JUIS IPOMBIILICHHOCTH
27. IltaMMbl AJ1 NMILEBOI NPOMBIILICHHOCTH

28. CxomctBo M pasmuuus B CTauuax  (hepMEHTALMH, ouotpanchopmau u
Onokaraimsa

29. Ha3oBuTe BapMaHThI IPOLIECCOB, PEATU3YIONIUX CTAUIO Pa3/IeIeH s KUIKOCTH U OHOMACCHL.

30. Iepeuncnure pepMEHTHI, HPUMEHSIEMbIE npu (hepMEHTATUBHOM THIIPOJIH3E
OMOMaKpOMOJIEKYJI

31. Tepeunciure npouecchl, KCIOIb3yEMbIE HA CTAUAX BbIIEICHUS BHEKIECTOUHBIX H
BHYTPHKJIETOYHBIX TPOAYKTOB MeTaboIM3Ma.

32. BuosHepreTUKa.
33.  OcHOBHBIE THIIBI OHOTEXHOIOTHYECKHX TPOIECCOB MO MEXaHONAOMIBHOCTH KIIETOK
34. BHOreoTeXHOJIOTHSL.

35. Tpebopanus 0€3011aCHOCTH, IpEbsBISIEMbIE K IPOMBIIIJIEHHBIM
MHUKpPOOpPraHU3MaM

36. Ilenesble MPOIYKTHI GHOTEXHOIOIMYECKOrO HPOIIECCa
37. TyOynspHblii mpolLiecc HENPEPHIBHOTO KyIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
38. OO6ue npUHIMIIL Pa3pabOTKH MIPOMBILIIEHHOH GHOTEXHOIOTHH.

30. XeMOCTaTHBIH NpPOIIECC  HEMPEPHIBHOTO KyJIbTHBUPOBAHHUS C OJMHOYHBIM
OMOpEaKTOpOM

40. TIpompmuienroe KyJIbTUBUPOBAaHUE (POTOTPO(HBIX MUKPOOPTAHU3MOB






