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1. Hean, 3ag1aun U IJIAHUPYeMble Pe3yJibTAThl 00yUeHHUS M0 JUCHUILIHHE

K ocHOBHBIM measiM oCBOCHUS TUCUHUIUTMHBI «IIpoMbIlieHHas OMOTEXHOIOTUS CIIETYET
OTHECTH:

- IlonyyeHue TEOpPETUUECKUX M MPAKTUUYECKUX HABBIKOB CTYAEHTAMM I10 HAIPABIICHUIO
noaroroBku 20.03.01 «TexHochepHas 0e30macHOCTH» B OOJACTH CO3MaHHUS TPOMBIIUICHHBIX
IPOJYKTOB HAa OCHOBE OMOTEXHOJIOTMUYECKUX MPOIECCOB

- @opMmHpoBaHHE KOMIIETCHIIMHA B PEHICHWM 3a7ad OyIyIIero BBIMTYCKHHKA C YYETOM
COBPEMEHHOT0 YPOBHS Pa3BUTHS OMOTEXHOJIOTHYECKON MPOMBIIUIEHHOCTH

K ocHOBHBIM 3a1auaM 0CBOCHUSI TUCHUIUINHBI «II[poMblliuIeHHas OMOTEXHOIOT U CIIETyeT
OTHECTH:

- O3HaKkOMJIEHUE C COBPEMEHHBIM COCTOSIHUEM M IEPCHEKTUBAMHU Pa3BUTUS OCHOBHBIX
HaIpaBJICHUN TPOMBIIINIEHHONW OMOTEXHOJIOTHHI

- [Tonmyuenue npakTU4ECKUX U TEOPETUUECKUX 3HAHUM UCIIOIb30BaHUS OMOTEXHOJIOTHYECKUX
IPOIIECCOB B IOJYYCHHH TEPBUYHBIX METAa0OJIMTOB, MHKPOOHBIX W Jpyrux Owuomacc,
CEbCKOXO35MCTBEHHON, TUIIEBON U MEAUIIMHCKON ITPOMBIIUIEHHOCTH

[TonydyeHHble Ha €€ OCHOBE 3HAHHUS O00eCNevYMBAIOT B JajibHeWmieM Ooiee TIIyOOKYIO
MOJATOTOBKY CTYJEHTa MO JF000M M3 BHIOPAHHBIX UM JUCIHILIMH CHEIHATU3AlUN CIIeIUATbHOCTH
"BuorexHomorus'".

2. Mecto qucuuiyimibl B cTpykrype OOII 6akanaBpuara
Jucuunnuza «IpombliieHHass GMOTEXHOJIOTUS» OTHOCUTCS K YUCIY YYEOHBIX AUCLMILIUH
oOs3arenpHOM yactu brnoka 1 «/lucuuminael (Mo1ysin)» mporpaMMbl OakajiaBpuara.
JlMcuMIimHa JOTHYECKH U CO/IepKAaTeIbHO-METOIUYECKH CBSI3aHa C U3y4YaeMbIMU paHee WIH
MapajuieibHO JUCHUIIMHAMU: «XUMHS», «BHOIKOTOTHS».

3. CTpyKTYypa M cojepKaHHe TUCHUTLTHHBI

OOmass TPyAOEMKOCTh JUCIMIUIUHBI COCTaBJIseT 3 3a4eTHBIX eauHuI, T.. 108
aKaJeMUYEeCKHUX YacoB, U3 KOTOPHIX 18 yacoB — camocTosTenbHas paboTa CTYJECHTOB.

JucuumuimHa u3ydaeTcst Ha 4 Kypce B 7 ceMecTpe.

AynmutopHble 3aHiaTUd 54 yacoB. Jlekunu — 18 yacos, naGopaTtopHble paboTsl — 36 4acos,
dopma KOHTPOJIS — 3a4eT.

B pe3ynpTaTe 0CBOSHUS AUCIUTUTHHBI (MOIYJISA) y 00yJaronuxcsi pOpMUPYIOTCS CIIETYIONTHE
KOMIIETEHIIMM W JOJDKHBI OBITh JOCTHTHYTHI CIEIYIOIINE pe3yabTaThl OOy4YeHHs Kak OJTam

(dbopMHpOBaHHUS COOTBETCTBYIOLINX KOMITETEHIIUHA:

B pesynbraTte ocBoeHUs

06pa3oBaTenbHOM porpaMMbl | [lepedeHb IIaHUPYEMbIX pe3yiIbTaToB 00yUYeHUs 110
Kox xomnereHuuun P porp P py! pesy. y

00yJaromuics ToHKeH JUCLUILITNHE
001anaTh
OIIK-1 OIIK-1. Coocoben HOIIK-1.1. YMeeT npUMEHSTh COOTBETCTBYIOLINI

(bHU3MKO-MaTeMaTHYECKHI armnapaT npy peleHu
podecCHOHAIBHBIX 3304

. HOIIK-1.2. YMeeT npuMeHSITh METOBI aHAIH3A U
TCXHUKHA U TCXHOJIOTUH B MOJIEJIMPOBAHMSI, TEOPETUIECKOTO U

YUYUTBIBATb COBPECMCHHBIC
TCHACHIUN PA3BUTHA




o0acTi TexHocepHon
0e30IacHOCTH,
W3MEPUTEIIBHON U
BBIYHCIIUTEIIBHON TCXHUKH,
MH(POPMALMOHHBIX
TEXHOJIOTHH TIPH PEIICHUN
TUIOBBIX 3a7a4 B 00J1acTH
npodecCuOHAITbHON
JIeSITEeILHOCTH, CBSI3aHHOM

IKCIIEPUMEHTAIBHOTO UCCIICAOBAHMUS MIPU PEILICHUN
npodeccnoHabHBIX 3a1a9

C 3aIMTON OKpY>Karouen
cpensl U obecrieueHueM
0€30I1aCHOCTH YEJIOBEKA;

3.1 Buasbl yueOHo# padoThl U TPYA0EMKOCTh

3.1.1. Ounas ¢popma oOydeHuUs
Ne . KosmmuecTBo CemecTpbl
Bup y4eOHoii padoThl
n/n 4acoB 7
1 AyIMTOpHBIE 3aHIATHS 54 54
B ToMm unce:
1.1 | Jexuuu 18 18
1.2 | CemuHapcKue/mIpaKTHUECKUE 3aHSTHS
1.3 | JlaboparopHble 3aHATHS 36 36
2 | CamocTosiTesibHasi paboTa 54 54
B ToMm uncne:
2.1 | IToaroroska IOKJIaI0OB 54 54
3 | IlpomexyTouHasi aTTecTamus
3adet/nud.3auer/7K3aMeH 3ayer 3a4er
Hroro 108 108
3.2 TemaTuveckuni MJIaH U3yYeHUS TUCIHUILINHBI
3.2.1. Ounas ¢popma oOyueHus
TpyaoeMkocThb, yac
Ayautopnas pa6ora 2
Ne Pa3jensi/TemMbl o - 28 = &= § 2 8 g
n/n AMCUUILIMHBI 3 = %E S % & 3 % 2 S
2 E |EEzZ| 85| E5| 8=~
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1 Pa3nen 1. BBenenne B
NPOMbIIICHHY0 OMOTEXHOJIOTHI0
1.1 | Tema 1. CoBpeMeHHOE COCTOSIHUE U 1
MEPCIICKTUBBI Pa3BUTHS




MIPOMBIIIJICHHONW OMOTEXHOJIOTHH

1.2

Tema 2. [lutatenbHbIE CPEABI.
O6opynoBanue

1.3

Tema 3. IIpoayuenTtsl. [IpuHuums
COCTABJICHHS TUTATEJIbHBIX CPEJl

Paznean 2. [IpombllLieHHAA
OMOTEXHOJIOTHSA B CEJILCKOM
Xo3sliicTBE

2.1

Tema 4. BUoTeXHO0JI0THUA B CEILCKOM
X03SICTBE, KOPMOBOM OEII0K

2.2

Tema 5. TexHonorust nojiy4eHus
KOpPMOBOTI'0 O€eJIKa

2.3

Tema 6. TBepnodaznas GpepmeHTaIys B
HapamuBaHUU OMOMACCHI TPUOOB

Tema 7. buonectunuasl

Paznea 3. IInmeBas
NPOMBINLIEHHOCTH

3.1

Tewma 8. [lonyyenue 3TaHosna ¢
HCII0JIb30BAHUEM TEXHOJIOTUH IIEPBOTO
ITOKOJICHUS

3.2

Tema 9. I[IpousBoacTBo OMOITaHONA.
TexHoIIOTHSI BTOPOTO MU TPETHETO
MTOKOJICHUS

3.3

Tewma 10. Opranuueckue KuciaoThl.
[Tonyyenne TMMOHHON KHCIIOTHI
MUKPOOHBIM CUHTE30M

3.4

Tema 11. Opranndeckue KUCIOTHI.
[TonydyeHne MOJIOYHOU KUCIIOTHI
MUKPOOHBIM CUHTE30M

3.5

Tewma 12. ITonyuenue ykcycHoOM
KHCJIOTHI MUKPOOHBIM CHHTE30M

Pasnea 4. [IpombinieHHOE
noJjy4eHue MeTaboJuTOB
MHMKPOOHBIX KJIETOK

4.1

Tema 13. buoxaranuz. UMmmoOummn3amus
KIJIETOK U (pepMeHTOB. MeTOIbI,
MIPUMEHEHNE, 0COOEHHOCTH

4.2

Tema 14. [TomyueHne aMMHOKHUCIIOT
o6uotpanchopmarmen

4.3

Tema 15. [TonyueHne BUTAaMUHOB
rpymnisl B MuKkpoOronoruyeckium
CHHTE30M

Tema 16. [Tonyuyenre aHTHOMOTHKOB

Pasznea 6. IlpombinieHHast
OMOTEXHOJIOTHS B IKOJIOTHYECKOM
NMOBECTKe

Tema 17. [Tonyuenue 6uorasa

Tema 18. TeXHOIOTrUsA OUUCTKHU
CTOYHBIX BOJl MUKPOOHOJIOTHIECKIM
METO0M




3.3

10.

Couepmaﬂne ANCHUII/INHBI

Coaep:xanue pa3aesioB JUCHUNIMHBI
Beenenne. CoBpeMEHHOE COCTOSHHME M  NEPCHEKTUBBI  Pa3BUTHS
IIPOMBIIICHHOU OMOTEXHOJIOTHH. OOBEKTHI IIPOMBIIICHHOU
ouorexHonmoruv. TpeOoBaHUSA, TPEABIBISEMbIE K MPOMBIILICHHBIM
MHUKpPOOpraHU3MaM, CKpUHUT TPOMBITIUICHHBIX IITaMMOB. [lorsTHE hakTop
¢aronusuca NpoayLEHTOB.
buorexHosmorust B cenbckoM Xo3siiicTBe. [IpoMblnieHHas OMOTEXHOIOTUS
JUTA CEJIbCKOTO X03siicTBa. MIcTopusa pa3BuTusa oTpaciii. MUPOBOW OIIBIT.
[Iponyuentsl. Coipbe.
[TpuHIMnIUanbHas TEXHOJIOTHMYECKash CcXeMa TOJyYeHUS MHUKPOOHBIX
OenkoBbIx mpernapaToB. [lonmydeHue ApoOXOKeH Ha YIJIEBOJHOM ChIPhE.
[Tonmyuenue qpoxokeil Ha MeJIacCHOM U CIUPTOBOM Oapae. XapakTepHCTHKA
TOTOBOT'O IIPOJYKTA.
Hctopuss OTE€YECTBEHHOM CHUPTOBOM IPOMBINUICHHOCTH. TE€XHOJOTHH
nepBoro nokosnieHus. IIpoayneHTsl 3TaHosa. TexXHONIOrHs MPOU3BOACTBA
crupTa U3 3epHa 1 KapTodess. TexHoIorus noyiy4eHus CiupTa U3 MeIacchl
Hctopus pazBUTHA THAPOIUZHONW TPOMBIIUIEHHOCTH. TE€XHOJIOTUS BTOPOTO
NOKOJIeHNsA. TexXHOJIOruss TpeThero mokodeHusd. IlpomyneHtsr miis
THIPOJIU3HOTO MTpou3BoCcTBa. He murieBbie cyOcTpaThl it (hepMeHTalIUU.
TexXHOIOorus MOJyYEHUsI CIIMPTA HA IPEBECHBIX OTXOAaX.
[TonmyyeHne oOpraHu4ecKux KUCIOT. Mcropus mnonydeHus JHUMOHHOU
KHUCIIOTHI MUKPOOHBIM OMOCHUHTE30M. DU3HUECKIE U XUMUYECKHUE CBOMCTBA
JTUMOHHOM KUCHOTHL. [Iponyuentsl. Ceipse. TexHOJIOTUSI TPOU3BO/ICTBA.
Hctopust OTKPBITHSI YKCYCHOU KUCIIOTHI. [IpoAylIEHTBI yKCYCHOM KUCIOTBHI.
Cohlpbe I TOJYYEHHS YKCYCHOW KHCIOTBHI. TEeXHOJOrds MNOJyYEHUS
YKCYCHOU KHCJIOTBI C UCIIOJIb30BAaHUEM MUKPOOPTaHU3MOB
Hctopusi OTKpPBITUS MOJOYHOM KHUCIOTHL. (DU3MYECKHME W XUMHUYECKHUE
CBOMCTBa MOJIOYHOM KHUCIOTHL. [Ipumenenue. IIpomyneHTsl MOJOYHOU
KUCIOTHI. ChIpbe IJIs1 MPOM3BOJCTBA MOJIOYHOW KHCJIOTHI. T€XHOJIOTUA
MOJTYYEHHSI MOJIOYHOM KHUCIIOTBI
buokatanu3 B NpPOMBINIIEHHOW OMOTEXHONOrUU. MMMOOUIM30BaHHbIE
KJIETKM MHMKPOOPTaHM3MOB U UX INpuMeHeHue. Hocurenmn s
UMMOOMIIM30BaHHBIX dbepmMeHTOB. Mertonpl UMMOOWITA3AITUU
06r000bekTOB. OCOOEHHOCTH JKHUBBIX HMMOOMIIM30BAHHBIX  KIIETOK
MUKpoopraHu3MoB. [[puMeHnenrne NMMOOMITH30BaHHBIX (DEPMEHTOB.
[Tomyyenne  Omomacc  rpuboB  TBepaodasHol  (epMeHTaIueH.
TpamunmoHHble W HETPAAMIMOHHBIE  cyOcTpaThl.  TexHomorus
BBIPAIIMBAHUS BEIICHKH.



11.

12.

13.

14.

15.

16.

17.

18.

3.4

[Tomyuenue Guomacc 6uonectTuu10B u Onopyurunuaos. Knaccuduxarms
Oono¢pyHrunuaoB U OuonHCEKTHIHI0B. OCHOBHBIE CTaauU Tpoliecca,
dbopmbI OHoTIpenepaToB OMOTIECTHITUIOB.

OOmast xapakTepucTuka BUTaMUHOB. Butamunsl rpynnsl B. Texnonorus
IPOMBIIIIEHHOT O TIOJYyYEHUs [IMaHOKOOalaMuHa.

[Tomyuenne  aMuHOKUCHOT. IIpoAyleHTBl aMHHOKHUCIOT, METOJbI
CKPUHMHIa MPOAYLIEHTOB: ayKCOTPO(HBIE MYTaHThl U PEKOMOMHAHTBHI.
Perynstophsie aykcoTpodubie myTaHTbl. [lyTH OMOCHHTE3a aMUHOKHUCIIOT
B KJIETKE.

[TpoMbIlITIEHHOE [TOJIyY€HHE AMUHOKHUCIIOT Ha MPUMEpE JIN3HHA. Y CJIOBUS
OouocuHTe3a, AByx(ha3HOCTh mporeccoB. [IpousBoacTtBo Tpuntodana u
riyramuHa.  [lpoayuentsl.  YcioBus  OuocuHTe3a,  IBYX(a3HOCTh
npoieccoB. MeToibl OYMCTKH aMHUHOKHCIIOT.

buosiornueckasi O4MCTKa CTOYHBIX BOA. TE€XHOJIOTHS.

[Tonyyenne Owuoraza. XapakTepucTUKa MHUKPOOHUOTHI, Y4aCTBYIOIIEH B
ouomeranoreresze. CyOcTpaThl sl MPOU3BOJCTBA Ouoraza. MwupoBbie
MPaKTUKHU BHEAPEHUS OMOTa30BbIX YCTAHOBOK.

[TonmupyHKuMOHANBHBIE ~ MHUKpPOOHBIE  cMecH.  buosHeprermyeckue
YCTaHOBKH NMPOMBIIIIEHHOTO0 MaciuTada M Uil YaCTHOI'O MCIOJIb30BaHUS.
OpHocTanuiiHpli  cmoco®  KuakodazHOro  mojiyueHuss — Ouorasa.
JIByxcTaauiiHplii  crmoco0  KMAKO(A3HOTO  TOJY4YEHUS  METaHa.
TBeprodasueiii cnocod mnosyueHue Ouorasa. llemmronoszoconepixamiue
cyoctpatel. IlepcnekTuBbl BHEApPEHUS OMOra3oBBIX YCTAaHOBOK Ha
TeppuTopun Poccum.

O0600611eH1E, 3aKTIOUCHHE.

TemaTuka cCeMUHAPCKUX/TIPAKTHYECKHUX U J1200PATOPHBIX 3aAHATHI

3.4.1. CemuHapcKue/IpaKTUYECKHIE 3aHATHS

Temsl A1 JOKIIAZ0B:

Tembl AOKIIAA0B JUIsl MPAKTUYECKUX 3aHITHH 10 tucuuIuinHae «[IpoMbliieHHas OMOTEXHOIOTHS»
[TpoMBINITIEHHOE TIOTYYEHHE. ..

HBOoo~NoOGRWDNE

A3orobakeTpuHa
[IceBnoOakTeprHa

Husun

JBISE02000% 01 M0%05

CTtpenToMuLIH

I'pamunuinx

['puzeodynsBUH

WNHucynuna

BaknuH npotus Bupyca smypa
0.  bakrepuogaroBsix npenaparoB

11. CHopTUBHOIO MATAHUS
12. [TpobuoTukoB

13. Jlusuna

14. Tpuntogana



15.
16.
17.
18.
19.
20.
21.
22.
25.

Tpeonnna

KcanrTana

AnbruHaToB
ITonmokcuaakaHaTOB
[[uknoaekcTpuHOB
Anierona, 6yraHona
bakrepuanbHON LEITIOI03bI
P'IorypTa

buoronnmnsa

3.4.2. JlabopaTopHBbIe 3aHATHS

1. Brigenenue mraMMOB MEPCIEKTUBHBIX JUIA OTy4eHUs! OaKTepUaIbHBIX yI00pEeHUI
2. [Tomyuenue 3TUI0BOrO cupTa (hepMeHTaluel Ha caxapocoIepKaliux cyocTparax
3. [onyuenue Buramuna B2 gpepmenTanuei mramma Micrococcus luteus

4. IlonydyeHrue ¥ OYMCTKA JTUMOHHOM KUCIIOTHI

3.5 TemaTuka KypCcOBBIX POEKTOB (KYPCOBBIX padoT)

He npenycMoTpeHo y4eOHbIM MIaHOM

4. YueOHO-MeTOAN4YEeCKOE M HH(POPMaNIMOHHOE 00ecTedeHue

4.1. HopmatuBubie 1okyMeHTHI 1 'OCTb1

Her

4.2. OcHOBHAsI JIUTEPATYypa
1. Manwupo, A. C. MukpoOuomnorus : yaedHoe nocobue / . C. Illanupo. — 3-e uzn., crep. —

Cankr-IlerepOypr : Jlanp, 2020. — 308 c. — ISBN 978-5-8114-4755-8. — Texkcr :
NeKTpoHHBIM  //  Jlamb @  2nekTpoHHO-OmOmmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/126153

. Lpimbanenko, H.B. buorexunomnorus / H.B. Llpimbanenko ; Poccuiickuii rocy1apcTBeHHbIN

neparornueckuil yauusepcurer um. A. . I'epuena. — Cankr-IlerepOypr : PI'TIY um. A. 1.
I'epuena, 2011. — Y. 1. — 128 c. : un. — Pexxum pocrtyna: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.3 JlonoJHUTEIbHAS JINTEpPATypa

1.ITpompblneHnHas GMOTEXHONIOTHS : yueOHoe nmocodue / coctapurenu B. M. besrun [u np.].
— Kypcek : Kypckas '[CXA, 2017. — 116 c. — Tekcr : anekTpoHHbIH // JIaHb : 3J1eKTPOHHO-
o6ubnuoreuynas cucrema. — URL: https://e.Jlanbook.com/book/134849 (nata obpaenus:
20.09.2022). — Pexum moctyna: uist aBTOPU3. MOJIH30BATEICH.

CmionsieB, B. II. OcHoBbl 6uoTexHOMOTMU. OCHOBBI MPOMBIIUIEHHON OWOTEXHOJIOTUU :
yuebHoe nocobue / B. I1. Cironsie, E. A. [Inomko. — Canxktlletep6ypr : CIIOIJITY,
2012. — 56 c¢. — ISBN 978-5-9239-0488-8. — Tekcr : snextpoHHbId // JlaHb :


https://e.lanbook.com/book/126153
http://biblioclub.ru/index.php?page=book&id=428265

aJIeKTpOHHO-OnOmoTeunas cucrema. — URL.: https://e.lanbook.com/book/45316

4.4. DyeKTpOHHBIE 00pa3oBaTe/IbHbIE PecypChl
https://online.mospolytech.ru/enrol/index.php?id=10636

4.5 JIunieH3MOHHOE M CBOOOHO pacpocTpaHseMoe IPOrpaMMHoe obecriedeHue
He npenycMmotpeHo nporpamMmmoit

4.6 CoBpemenHble npodeccuoHaIbHbIE 0a3bl JAHHBIX U HMH(OPMAIIMOHHBIE CIIPABOYHbIE
CHCTEMBI
1. https://www.brenda-enzymes.org/ - 3to Bceobbemiromias nadopMalonHas 0asa
JaHHBIX O (EpPMEHTaxX, KOTOpas MPeJOCTaBIseT (YHKIMOHATbHBIC aHHBIE O CTAOMILHOCTH,
cnenuUYHOCTH, KHUHETHMYECKUX TmapameTpax (epMeHTOB, KodaKkTopax, HHTUOUTOpax U
AKTHBATOPAX y Pa3IUYHBIX BUJIOB C COOTBETCTBYIOIIMMH CCHLIKAMHU

2. https://www.rcsb.org/#Category-welcome - cBoOOIHBIN TOCTYI K MEXKIYHAPOIHOM
0a3e JaHHBIX 10 epBUYHBIM U 3D cTpykTypam GepMeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - basa Hay4yHBIX JaHHBIX B 00JacTH
OMOMEIMIIMHCKUX HaYK.

4. http://isir.ras.ru/ - WurterpupoBannas Cucrema WMudopmannonusix Pecypcos
PoccuiickoitAxkagemun Hayxk.

5. http://www.viniti.ru/ - Bcepoccuiickuii Uucturyr Hayunoit u TexHuveckoi

Nnpopmaunu (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - conepskut nahopMaruo 0 MUKPOOHBIX OMOKATATUTHYCCKUX
peakIusaX W IyTSX OMOpa3joXKeHWs, B TEPBYIO ouepens Ui KceHoOmotnkoB. EAWAG-BBD
MPEIOCTaBIsAeT UHPOPMAIIHIO O PEAKIUAX, KaTaTU3UPYeMbIX MUKPOOHBIMH (hepMEHTaMU, KOTOPbIE
BaXHBI i1 3TOW oOnactu OuorexHojoruu. OTHeNbHbIE pEakUUd U MeTabOJMYECKUEe IYyTH
npeicTaBieHbl MHGOpMalMed O HadaldbHBIX W MPOMEXKYTOUHBIX XUMHMUYECKUX COEIMHEHUSX,
OpraHu3Mbl, KOTOpBIE TPEOOPa3yIOT COETUHEHUS, PEPMEHTHI U COOTBETCTBYIOIINE T'€HBI.

5. MartepuainbHoO-TeXHHMYECKOe oOecreyeHne JUCIUIIUHBI.

Aynuropus 1uist TeKIHOHHBIX 3aHATui Ne 5505 (115280, r. Mocksa, yi. ABT03aBOjCKas, .
16 ctp. 1), obopymoBaHHAS: CTOJBI YUCOHBIE CO CKAMBSIMH, ayUTOPHAS JOCKA, MYIbTHMEIUHHBIA
KOMIUIEKC (TIepeHOCHON TMpoeKTop, HOyTOyk). Pabouyee mecTo mpemojaBaTens: CTON, CTYI.
WHTepakTUBHAs AOCKA.

JIaGoparopus kapeapsl «Xumonorex» A54046 (115280, r. MockBa, yi. ABT03aBojCKas, .
16 ctp. 1), obopynoBanHas: nabopaTopHble CTONBI, Bechl JabopartopHsie DX-2000, Becs
npeumsnonnsie AND, xumudeckas Moiika, JamuHapHbiii 6okc baBm-01-«Jlamunap-C»-1,2, mkad
CYIIMJIBLHO-CTEPHIN3aMOHHBIH Memmert, muuTka smexktpuueckas taboparopuas Rommelsbacher
RK 501, tepmocrar 180T1Ba, ¢orosrnexrpokonopumerp KDOK-2, xomoaunbHUK A XpaHEHUs
KYJIbTYp, MUKpOCKON MukmMe 1 6, MUKPOCKOII, OCHALIEHHBIN KAMEPOH COEAMHEHHOM C KOMITIBIOTEPOM,
MHUKPOCKOIIBI y4eOHbIe 15 IITYK, CTEpPEOMHKPOCKON 2 IIT., HMeHTpUdyra, CYMMIbHBIA MIKad,
aprokiaB BK-75, aBToMarndeckwe NMHUNETKH, SJIEKTPUYECKUE HACOCHI JJI MUIMETOK, MAarHUTHBIE
MeIIanKu, JabopaTtopHas Mmocyaa Uis MPOBEACHUS Ta0OPaTOPHBIX 3aHATUH, CTEIUIaKU C HAYIHON
JIUTEPATYpPOIl.

Jlaboparopus xadeapsl «Xumbuorex» Ap5405a,6 (115280, r. MockBa, yn. ABTo3aBoCKas,
n. 16 ctp. 1), obopynoBaHHasi: 1abOpaTOPHBIC CTOJIBI, BRITSKHOM miKad, Bechl mperu3nonnbie KERN,
Bechl aHanutuueckue Vibra, anamutuueckue Beckl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius
Group GmbH, cniekrpodoromerp Shimadzu UV mini 1240, aBromatu3upoBaHHasi yCTaAHOBKA IS
pasnoxxkenuss no Keenpmamo LOIP LK-100, naGopatopHast ycTaHOBKa: Xpomarorpaduyeckue
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IpOIIeCChl pa3zeicHus: ToHKocaoiHas xpomaTtorpadus (TCX) Phywe Systeme GmbH, marautHbie
mermanku, crekrpoporomerp I1BD-5300, pH-merp DOxonuke, muctwmustop GFL  2001/4,
XUMHYecKast Moiika, TymOa juist xpanenust JIBXK, kameps! xpomaTorpadudeckue a1si TOHKOCTOWHON
xpomaTorpaduu, XMMHUUYECKUE PEAaKTUBBI, BHITSKHBIC MIKA(bI, X0JI0IUIBHUK, JJa0opaTOpHas mocyaa
JUIS IPOBEICHUS J1TAO0PaTOPHO-TIPAKTUIECKUX 3aHATUI

6. MCTOI[I/I‘ICCKI/IC PEKOMEHIAUHA

6.1 MeToanyeckue peKOMEHIANMH MPENOAABATEIO0 10 OPraHUu3alun

00y4eHuUs

Mertoauka npenoaaBaHusi AUCHUILIUHEI «II[poMbliiiyieHHass OMOTEXHOJIOTUS U
peanu3aiusi KOMIIETEHTHOCTHOTO MOAXO0Aa B M3JI0KEHUU U BOCHPUSITUU MaTepuasa
IpeIyCMaTPUBACT MCIOJIb30BaHNUE CIEAYIONMMX AKTUBHBIX M WHTEPAKTHBHBIX (HOPM
MIPOBEICHUS TPYIIIOBBIX, WHAUBUAYAJIbHBIX, AYJIUTOPHBIX 3aHATHUH B COUYETAHUU C
BHEAYJIUTOPHOM (CaMOCTOSITEIbHOM) paboTOM ¢ 1eNibi0 (OPMUPOBAHUS U PA3BUTHUS
po¢heCCUOHANILHBIX HABBIKOB 00 YYaIOIIUXCS:

- TMOJTOTOBKA K BBIMIOJHEHUIO JJA0OPATOPHBIX pabOT B 1a00OpaTOPHUIX BY3a;

- BXOJHOUW KOHTPOJIb YCBOEHUS MaTepuaja B X0JI¢ YCTHBIX 3KCIIPECC-OMPOCOB
B HauaJie JEKIUHU N0 MaTepuaty Npeablayen JeKIuu;

- KOHTPOJIb YCBOCHHSI MaTepualia Ha 3allUTe JJa0OpaTOPHBIX pabOT TPHU OTBETE
Ha KOHTPOJIbHBIE BOMPOCHI, OIICHKA MPAKTUYECKUX HABBIKOB U YMEHHUH C MPOBEPKOM
o OpMIICHHS TTPOTOKOJIOB BBIMOJHEHHOM Pa0OThI U aHAJIU30M PE3YJIHTaTOB;

- KOHTpPOJb YCBOCHHS MaTepuajia Ha IpUEME HTOTOBOr0 HK3aMe€Ha IO
JIMCLIUTIINHE;

- MHTEPaKTUBHBIE JTOKJAIbl IO TeME (JOKJaJ U €ro oOCYKIEHUE C TPyNIoi,
popaboTKa BOMPOCOB).

OueHka BcexX BUJIOB Y4EOHOU JEATENILHOCTH TMPOBOAUTCSA MO 5-TU OanbHOM
CHUCTEME
6.2 Meroan4yeckue yKa3aHus Il 00y4AIOIIMXCS 110 OCBOCHUIO 1M CHUTLIHHbBI

Juctiumumba  «[IpukimagHas — 3H3UMOJIOTHS»  NPEAYyCMaTpUBAaeT  JIEKIMM U
[PAKTUYECKHE/Ta00paTOpHbIE 3aHATHUS KaXAyl Heento. V3yuyeHue AUCHMILIMHBI 3aBEPIIACTCS
HK3aMEHOM. Y CIIEHIHOE U3yYeHHE TUCIMITIMHBI TpeOyeT MOoCeIeHHs JIEKIIUI, aKTUBHOM paboThl Ha
MPAKTUYECKUX U JIa0OpaTOPHBIX 3aHATHUSAX, BBINOJHEHUS Y4YeOHBIX 3aJaHUN MpernojaBaTens,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOMN JIUTEPATYPOH.

[Ipy mOArOTOBKE K JIEKIIMOHHBIM 3aHATHSM CTYJEHTaM HEOOXOIAMMO Iepes OdepeaHon
JEKIUENH MPOCMOTPETh MO KOHCIEKTY Marepual npeaslaynie nekuuu. Ilpu 3arpynHeHusx B
BOCIPUATHN MaTepHaia cjieayeT oOpaTUTbCcS K OCHOBHBIM JIUTEPAaTypHbIM HcCTOYHUKaM. Ecnn
pa3o0paThCsi B Marepuaie oONiTh HE YAalIoCh, TO OOpaTHTECh K JIEKTOpy (IO Tpaduky ero
KOHCYJIbTAIIMI) WM K MPENoIaBaTeN0 Ha MPAKTUYECKUX 3aHATHUSAX.

[IpakTuyeckue/mabopaToOpHble 3aHATHUSA 3aBEPINAIOT H3yueHHE Hamboiee BaXHBIX TeM
yueOHOM quciuminHbl. OHU CITyKaT JJIs 3aKpeIUIeHHs] U3y4YeHHOr0 MaTepuasa, pa3BUTHS YMEHUN 1
HaBBIKOB TIIOATOTOBKM JOKJIAJ0B, COOOLICHHH, NPHOOPETEeHHUsS OIBbITa YCTHBIX ITYOJHMUYHBIX
BBICTYIUICHUH, BEJICHUSI TUCKYCCUH, ApIYMEHTAIMH U 3aIIUThI BHIIBUTAEMBbIX MTOJI0KEHH, HAaBBIKOB
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NPaKTUYeCKOH paboThl B MHUKPOOHONOTHYECKOM JabopaTopuH, a Takxke I KOHTPOJS
IPENoJIaBaTeeM CTENEeHN OArOTOBIEHHOCTH CTYIEHTOB 10 U3y4aeMOi TUCIUILIMHE.

[Ipy mOArOTOBKE K MPAKTUYECKOMY/ITa0OpaTOPHOMY 3aHSTHIO CTYAEHTBl HMEIOT
BO3MOXKHOCTb ~ BOCIOJIB30BAThCS  KOHCYJAbTalMAMU npenojasarens. [lpu  moaroroske K
NPaKTUYECKUM/Ta00paTOPHBIM ~ 3aHATHSAM  CTYIACHTAaM HEOOXOAMMO MPHUHOCUTH C  COOOH
PEKOMEHI0BaHHYIO MpernojaBaTeieM JIUTEpPaTypy K KOHKPETHOMY 3aHATHUIO;

0  OYEepeTHOr0  MPAKTHUYECKOTO/Ta0OpaTOPHOTO  3aHATHUS IO  PEKOMEHIOBAaHHBIM
JUTEPATypHbIM MCTOYHHKAM HpPOpaboTaTh TEOPETUYECKUH MaTepual, COOTBETCTBYIOIIEH TEMbI
3aHATUS; TOBTOPUTH MPOBEICHHBIC HHCTPYKTAKHU 10 TEXHUKE 0€301acCHOCTH;

B Hayaje 3aHATMH 3aJaTh IPENoJaBaTell0 BONPOCHl 10 MaTepualy, BbI3BaBIIEMY
3aTpyJHEHUS B €r0 IOHMMaHUU U OCBOCHUHU IIPU PELLIEHUU 3ajia4, 3aJaHHbIX ISl CAMOCTOSITEIbHOTO
peLeHus;

B XO/JI€ CEMHMHAapa J1aBaTh KOHKPETHBIE, UETKHUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATHM JIOBOJMTH KAXKAYIO 3aJady /10 OKOHYATEJILHOTO PEIEHUs, J€MOHCTPUPOBATh
MOHMMAaHHE TPOBEICHHBIX PACYETOB (aHATU30B, CUTYAIHii), B Cllydae 3aTpyAHEHUN oOpamarbes K
IPEernoJIaBaTelto.

caMmocTosiTeNbHast paboTa CTYACHTOB IO NMPOrpaMMe JTUCIUILIIHHEI,

— mnpopaboTka Matepuaia nporpammsl ¢ CL1O;

— KOHTPOJIb TIpoIiecca 00y4eHHUs TyTeM NIPOMEXKYToUHOro TectupoBanus ¢ CJ1O;

— MOATOTOBKA K BBIIIOJHEHUIO J1a00paTOPHBIX paboT B 1a00paTOpUsIX BY3a;

— 00Cy)XJIeHHE U 3aIuTa pedepaToB MO AUCIUILINHE,

— MOATOTOBKA, ITPEJICTABICHHE U 00CYKICHHE IPE3CHTALMIi Ha CEMUHAPCKUX 3aHATUSIX;

[IpenycmoTpeHa BO3MOKHOCTbh HCIOJIb30BAHUS 3JIEKTPOHHOIO OOY4EHHUs, IUCTAaHIUOHHBIX
oOpa3oBaTenbHbIX TexHosnoruid. Bece matepuansl pazmematorcss B CZIO Mockosckoro Ilonurtexa
(https://lms.mospolytech.ru/).

JIaGoparopHas paboTa 1ojipa3yMeBaeT caMOCTOSITEIbHOE BBIIIOJHEHHUE CTYIE€HTOM (TPYIIOi
CTYJICHTOB) MPAKTHYECKUX JEHCTBUM MO ompenenéHHoM Teme, Llenp BBIMOTHEHUS W HAMWCAHUA
oryera mo JjabopaTopHO paboTe —(pOpPMHPOBAHHME Y CTYyJEHTa HAaBBIKOB JIOKYMEHTHPOBAHUS
JeHCTBUI U mpeacTaBieHuss cOOpaHHBIX MaTepHaioB U (AaKTOB B COOTBETCTBUU C TPEOOBAHUSIMH,
IpPEIbIBISAEMBIMU K OTYETAM.

B oTuere n0oKHBI OBITH MTPEICTaBICHBbI:

- Ha3BaHUE U HOMep Ja0opaTOpHOIl paboThI;

- TeMa U aKTyaJbHOCTb (KpaTKHil 0030p Ul 4ero HY>KeH JaHHBIA METOJ W/WUIN W3ydaeMbIi
npouecc, BAB u T.1);

- BBeieHHE (0OBSICHSAETCS IPUHILUIIOB METOa; €€ 3HAaUUMOCTb, aKTYaJIbHOCTh; YKa3bIBAIOTCS
Helb M 3aJaud  MHMHU-MCCIEOBAHUS; MOTYT OBITh TIEPEUUCIIEHbl HEKOTOphle HCTOYHUKU
uH(popMalun);

- OCHOBHAs 4acTh: X0J1 pab0ThI (OTpa’keHbI JEHCTBHUS 110 TOCTUKEHHUIO TOCTABICHHBIX 3a/1a4),
pe3yabTaThl (3aMKCUPOBAHBI PE3YJIbTATHI, BBIMOIHEHBI HEOOXOIMMBIE PACUETHI);

- 3aKJIFOYEHHE (KpaTKUe BBIBOJIBI);

MpudT: Time, 14 nT. Mexxctpounsiii uatepsai: 1,5. A63an;: 1.25 (wnu 1,27). BeipaBHuBaHuE
TeKkcTa: 1o mupuHe. [lepenoc: aBromaTnueckuil. TUTYIIBHBIN JIUCT B COOTBETCTBUU C TPEOOBAHUSIMHU
kadenpsl k opopmiieHuto yueOHoOM nokymeHTauuu. Jlomyckaercs odopmiieHHe Ha JIMCTe ¢ 00eux
CTOPOH, KPOME TUTYJIBHOTO JIUCTA.

JlabGoparopHble pabOTHI OLIEHMBAIOTCS <«3aUTE€HO» W «HE 3a4TeHO» TMpPU YCIOBUU
BBITTOJIHEHHOHM HAa 3aHATHH paOO0ThI, 0POPMIICHHS B YCTAHOBICHHOM MOPSAIKE U «3aIIUTHD» paboThI B
BU/JIE OTBETOB MPEMNO/IaBATENIO0 IO CYTH U COJAEPKAHUIO PabOTHI.

CryneHrtaMm, NpOMyCTUBIINM 3aHATUS (HE3aBUCUMO OT NMPUYMH), HE UMEIOLINE MTMCbMEHHOTO
peleHus 3a1a4 WM He TIOArOTOBUBIIHECS K JAHHOMY MPAKTHYECKOMY 3aHITHIO, PEKOMEHIYETC s He
MI03KE YEM B 2-HEJEIBHBIN CPOK SIBUTHCS HA KOHCYJBTAI[MIO K IPENOAABATEN0 U OTYUTATHCA I10
TeMe, u3ydaslieiicss Ha 3aHATUU. CTy/I€HTbI, HE OTYMTABILUECS MO KaX/J10H HEe MpopabOTaHHOW UMHU
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Ha 3aHATUAX TEMC K Hadally 3a4EeTHOU ceCCrH, YIMyCKaroT BO3MOKHOCTH IMOJYYHUTH IMOJIOKCHHBIC
Oayuhl 32 pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

CTyneHTbl, MPOMYyCTUBIINE 3aHATHS W/WIM HE CAaBIIME Bce J1abopaTopHble pabOTHl HE
JoycKarTess K 3adery. CTYACHT, MPOIMYCTUBIIMKA Ja0OpaTOpPHYIO pabOTy MO YBaKUTEIbHOU
pUYMHE, UMEET IIPaBO €€ 0TPadoTaTh B KOHIIE cemecTpa (He Oonee 3 mabopaToOpHBIX padoT).

7. MoH/1 O1IEHOYHBIX CPEICTB
7.1. MeTobI KOHTPOJIS M OLICHUBAHMSA Pe3y/1bTATOB 00y4eHus!

CdopMupoBaHHOCTH KOMITIETCHIIUH ITPU U3YYCHUU TUCIUTUTHHEI OTIPEICIIICTCS IIOCPEICTBOM
OILICHKHA COOTBETCTBHUSI OTBETOB W/WJIM BBIMOJIHEHUS 3aJIaHUI 3asiBIICHHBIM HHIUKATOPaM B PaMKax
MEPONPHUITHIA TEKYIIEr0 KOHTPOJISI W TPOMEKYTOYHOW arTecTanmuu (dk3amMeHa). B TeueHue
MPOXOXKICHHUS 00pa30BaTEeIbHON MPOTPaMMBI CTYACHTHI JIOJKHBI U3YYUTh JICKIIHOHHBIA MaTepUal,
MocenaTh ¥ y9acTBOBATh B 00CYKICHUN HA IPAKTHUSCKUX 3aHATHUSAX , BRIIOJHUTH M 3AIIIUTUTL BCE
nabopaTopHbIE PaOOTHI.

7.2 lllkana u KpUTEPUHN OLICHUBAHUS Pe3yJIbTATOB 00y4eHUs

(I)opMa HpOMG)KYTO‘lHOﬁ aTTeCTaluu: 3a4TCT.

IIIxama onieHnBaHus Omurcanue

BeimonHensl Bce BUAbI y4eOHOH paboOThI, NMpEeayCMOTPEHHbIE
yueOHbIM Iu1aHOM. CTYyAEHT JeMOHCTPUPYET COOTBETCTBUE
3HaHUI, yMEHWI, HaBBIKOB MPHUBEIEHHBIM B  TaOIMLAX
SATTEHo MokaszaTeseif,  omepupyer  NPUOOPETEHHBIMH  3HAHUSMH,
YMEHUSIMU, HaBBIKAMH, IPUMEHSET X B CUTYallUsIX OBBIIIEHHON

CJIOJKHOCTH.

He BpimonHeHn onuH wnu Oojee BHJIOB Y4eOHOH padoTHI,
MPEIYCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYAEHT JIEMOHCTPUPYET
HEMOJHOe  COOTBETCTBUE  3HAHWUM,  yMEHHUI,  HaBBIKOB
NPUBEJCHHBIM B  Ta0iuuax IMokas3aTelei, JOMyCKaroTCs
He3saureno .
3HAYUTENbHbIE OIIMOKH, TMPOSABISETCS OTCYTCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IO Py MOKa3aTesied, CTYAEHT UCIBIThIBAET

SHAYUTCJIBHBIC 3aTPYJHCHUSA IIPU OINCPUPOBAHHWU 3HAHUSAMHU U

YMCHUAMU IIPU UX IICPEHOCEC HA HOBBIC CUTYyallUuH.

7.3 OueHoYHbIE CPeaCTBA

7.3.1 Texyuuit KOHTPOJIb

IIpumep TecTOB AJIs1 IPOMEKYTOYHOI0 KOHTPOJISI
1. [ns BblaeneHus KJIETOK U3 KyJIbTYpaJIbHOM cpeibl UCIOIb3YIOT:
A - drnoranmrio;
b - cequmenTanmio;
B - cenapanuro;
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I' - nentpudyrupoanue;
N1 - puneTpoBaHue.

2.  XUMHUYECKUH METOJ pa3pyLICHUs KIETOK HCIIOIB3YIOT MIPHU:
A - yCTOMYMBOCTH MOJIy4aeMOro NpoayKTa K HIEJIOYHOM epefie;
b - HecTaOMIBHOCTH NOTY4aeMOro MPOAYKTA B IIEIIOUHON CPEIe;
B - Tepmudeckoi yCTONYMBOCTH I10JIy4aeMOI0 IPOAYKTA,
I' - TepMOIIaOMIIBHOCTH 110JIy4aeMOI0 MIPOJIYKTa;
J1 - mo0BIX YCIOBUSIX.

3. bammucruueckas ne3uHTErpaius KIeTOK OCHOBaHa Ha:
A - 6oMOapAMPOBKE KIECTOUHON MACCHI TSKEIBIMU SAPAMU;
b - cIBUTOBBIX HAMPSHKEHUSIX MTOBEPXHOCTH MHEPTHBIX IIAPUKOB, JIOTACTEH U
peakTopa;
B - ymapHOM BO3/1€HiCTBHH KIIETOK O HETIOJBMKHYIO TOBEPXHOCTB;
I' - o6pabotke Y3;
J1 - BO31IEHICTBUU BBICOKOTO JaBJICHHUS.

4. HazHayeHue 3aIUTHBIX CPE:
A - 3amuTa OT U3MEHEHUH B IIPOLIECCE 3aMOPAKUBAHUS;
b - 3amura oT U3MEHEHMH B ITPoOLiecce BRICYIIUBAHMS U IIPU MTOCIIEAYIOLIEM XPaHEHUH;
B - noBbllIeHrEe yCTONYUBOCTH K aHTUOMOTUYECKHUM BELIECTBAM;
I' - nonosHUTENbHBII HCTOYHUK MUTATENbHBIX BELLECTB;
J1 - 3amuTa OT BIMSHUS IPOAYKTOB MeTabonu3ma.

5.  DyHKIHIO 3alUTHBIX CPEJ CIIOCOOHBI BHITOTHSTH:
A - BBICOKOKOHIIEHTPHPOBaHHbIE MUHEPATIHHUE COJIH;
b - BMC (IIBI1, nekctpaH, >kel1aTuH, IENTOH);
B - ITAB (tBuH-80, cieHsl);
I' - aspocum;
J1 - HU3KOMOJIEKYJIApHBIE U OydepHble KOMIOHEHTHI (TII0Tamar, Tpuc-oydep).

Bonpoch! 17151 NOATOTOBKHM K KOHTPOJIBHBIM padoTam.

1. HazoBute OCHOBHBIE CTAJMH TUIIOBOTO OMOTEXHOJIOTHUECKOTO MPOU3BO/ICTBA.

2. Kakue moaroTroBHUTENbHBIE CTAJUHM BCTPEYAIOTCS B PA3IUYHBIX OMOTEXHOJIOTHYECKHUX
IIPOU3BOJICTBAX.

3. HazoBuTe BapmaHTHI TPOIIECCOB, PEATHU3YIOIIUX OCHOBHYIO — OMOTEXHOJIOTHYECKYIO —
CTaJUI0 IIPOU3BOJICTBA.

4. KakoBbl CXOACTBO W pa3iuuus B cTaausx (epmMeHTauuu, OHoTpaHchopmanuu

=

O6uokaranuza?

5. HazoBuTe BapHaHTHl MPOILIECCOB, PEATUIYIONINX CTATUIO0 Ppa3eiCHHs >KHIKOCTH U
OMOMAaCCHI.

6. Ilepeumcnure mTpOIECCHl, UCHOIb3yeMble HA CTAIUSAX BBIICICHHUS BHEKJIETOYHBIX U
BHYTPHUKIIETOYHBIX POAYKTOB MeTab0IM3MA.

7. Onwmmmure mporecc OMoAerpaaaiy, €ro OTIANINE OT CTEPHIIN3AIUN MUKPOOPTaHU3MOB.

8. HazoBuTe nporiecchl, UCMOIb3yeMble IPU OYUCTKE OMOMPOAYKTOB OT MIPUMECEH.
14



9. Kakwue npoueccsl NPUMEHSIOT AJI1 KOHUEHTPUPOBaHUS OMOIPOLYKTOB?

10. Pacckaxkute 0 mporieccax MmoydeHust TOTOBBIX (popM OMOMPOAYKTOB.

11. Kak 0OBIYHO M3MEHSETCS] KOHLEHTpAlMsl LEJIEBOro MPOJIYKTa Ha Pa3HbIX CTAaIUsAX
OMOTEXHOJIOTMYECKOTO IPOU3BOICTBA?

12. B uém 3akmovaercss Kiaccu(puKanus OMOTEXHOJIOTMYECKHX IMPOM3BOJACTB IO THUIAM
TEXHOJIOTUYECKUX CXeM?

13. Yto Takoe 610K-cxeMa OMOTEXHOJIOTHYECKOTO MPOU3BOACTBA?

14. O0bsicauTe 00OOIMEHHOE CTEXMOMETPUYECKOE YpaBHEHHE MHUKPOOHOJIOTHYECKOTO
npoliecca 1o aHaJOrMH ¢ XUMHUYECKOH peakiuen.

15. Kak onpenenuTs yciaoBHYIO «(hopMyiy» OMOMAacchl U3 €€ 3JIEMEHTHOI0 cocTaBa?

16. Iloscuure nousrue C-Moiis GMOMACCHI.

17. llpusenute popmyny Croyrxamepa mis 6uomaccel. KakoBa monekymnspHas macca C-
MoJsi?

18. Kak paccuntarh CTEXHOMETPHUECKUI BBIXO/I OMOMACCHI OT MCIIOJIb3YEMOT0 YTIIEPOIHOTO
cyOctpara?

19. Yto Takoe «IOCTYIHBIE JIEKTPOHBI» B CyOCTpaTax u B Omomacce?

20. Kak paccuuTaTh CTENEHb BOCCTAHOBIEHHOCTH CYOCTpaToB, OMOMAacchl U HPOAYKTOB
MeTabonuzma?

21. Kak paccuuTtarh cTeXxumoMeTpudeckue KodhduiueHTsl mporecca GepMeHTallud, UMes
KOJIMYECTBO M3PACXOIOBAHHOTO CyOCTpaTa ¥ 00pa30BaBIIMXCS MPOTYKTOB M OMOMACCHI?

22. KakoBa CTenieHh BOCCTAHOBIICHHOCTH BOJIBI, TMOKCUIA YTIEpoaa, aMMUaKa, MeTaHa?

23. Kak omnpenenuth CKOPOCTh BBICTICHUS TeIUIa B Iporecce pepMeHTaIu, 3Hasi CKOPOCTH
notpedsieHus cyocTpara 1 00pa3oBaHus IPOAYKTOB MeTabonu3mMa 1 caMoil Onomacchl?

24. Kax ompenenuTh WHTEHCHBHOCTH TEIIOBBIIEICHUSI B Ipolecce (epMeHTanmuu Ha
OCHOBAHMHU CKOPOCTH MOTPEOICHUS KUCIopoaa?

25. Kak wu3Mmensiercs 0O0BEM JKUAKOCTH B Mpolieccax MNepUOIUYECKOM, HenpepbIBHOMH,
MHOTOLUKIMYECKONH U OTbEMHO-A0IUBHON pepmeHTaruun?

26. Yem otnunuaercd jiar-(asa oT cTaliioHapHO! (a3bl hepMeHTanuu?

27. CBsi3b BpEMCHH I'eHEepaIliy C YACIbHON CKOPOCTHIO POCTA.

28. YKaXuTe pa3MEepHOCTh YJIEIbHOW CKOPOCTH pOCTa M €€ NMpPUMEpHBIC 3HAYEHUS IS
OakTepuit, TpuOOB, MUKPOBOIOPOCTIEH, pACTUTEIBHBIX KJIETOK.

29. DKOHOMHYECKUH KOA(PDUIIEHT pocTa OMOMACCHI U CTIOCOOBI €T0 OTIPEIeIICHUSI.

30. Makpocrexnomerpuueckre KodpQHUIHUeHTs npolecca hepMeHTaIHH.

31. YUrto Takoe 3aTpaThl cyOcTpara Ha MOAep KaHUE KU3HEAEATEIbHOCTH ?

32. Cpenssist IpOM3BOJUTENBHOCTh Ipoliecca (hepMEHTAlMM M METOAbl €€ TrpaduuecKoro
OTIpeieNIeHusl.

33. Kax HaliTH Bpemsi 3aBepHIeHHs MNEPUOIUYECKOTO Iporecca  (QepMeHTaIluH,
o0ecrieunBaroIee ONTHMAIbHOE 3HAUCHHE CPEIHEN TPON3BOIUTEILHOCTH Tporecca’?

34. TlpuBennuTe BapHaHTHl ypaBHEHHWH KHHETHKH POCTAa MHUKPOOPTAaHW3MOB, B KOTOPBIX
CKOpPOCTB POCTa 3aBUCHUT OT KOHIICHTPAIIMU cyOcTpara.

35. IIpoBenute aHanu3 ypaBHeHHUs MOHO U MOKa)XHUTE 3aBUCUMOCTH (DOPMBI 3aBUCUMOCTH OT
KUHETHYECKUX KOHCTAHT.

36. Metonsl JlaitnyuBepa u bopka u Kopuum-boynena nans onpeneneHust KOHCTAaHT
ypaBHeHus MoHo.

37. Monenu Mo3epa, [lepra u Anaproca, UX OTIHYHS OT MOAETH MOHO.

38. Kak ompenenuth ONTHMaNIbHYIO KOHIIGHTpAlMiO cyOcTpaTta B Mojaenu AHAproca IO
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KWHETHUYECKUM KOHCTAHTaM YpaBHEHMs?

39. Uem oTnmuaroTcss Monenu XwuHIIenbByna, Mepycamumckoro u beprrepa, B KOTOPBIX
CKOpPOCTbh POCTa MUKPOOPTaHU3MOB 3aBHCUT OT KOHLEHTPAIMK IPOAYyKTa MeTaboau3Ma?

40. HazoBute BHIbI MHOTO()AKTOPHBIX KHHETUYECKUX YPaBHEHUIA.

41. Yem OTIMYAIOTCS aJbTEPHATUBHBIE MHOTO(AKTOPHBIE KHHETUYECKHWE YPABHEHUS OT
MYJIbTUIIJIMKATUBHBIX U aJINTUBHBIX?

42. 3anumute ypaBHeHrne Mono-Hepycamiumckoro.

43. IlpuBeaure ypaBHEHUE KMHETHUKU pocTa OMOMAcChl ¢ KOHKYPEHTHBIM TOPMOXEHHEM
BTOPBIM CYOCTPAaTOM WM MIPOAYKTOM METa0O0IM3Ma.

44, TlpuBenure ypaBHeHue KoOHTya, y4yuThIBalollee BIIMSHUE «TECHOTHI» KYyJIbTYpbl Ha
YIeIbHYI0 CKOPOCTh POCTa MUKPOOPTaHU3MOB.

45. 3anumuTe KUHETUYECKUE YPABHEHMSI, YUYUTHIBAIOIIME OJHOBPEMEHHBIM pPOCT U
JUCCUMUIIALINIO (OTMHpaHKue) OMOMacChl MUKPOOPTaHU3MOB.

46. 3anuImnTe BapHAHTHl YPABHEHWH KHHETHUKU TUCCHUMWISALIIMA MHUKPOOPTaHU3MOB II0
I'epbepty, @epxronbcTy wnu Pamkpuiina.

47. Metoibl MaTEMaTHYECKOTO ONMCAHMs BIMAHUA Temneparypbl 1 pH Ha KMHETUKY pocTa
MHUKPOOPIaHU3MOB.

48. Ypasuenue Jlronexkunra u Ilaiipym ns onucaHuss KMHETHKM OMOCHMHTE3a IMPOIYKTOB
MeTabonu3ma.

49. BapuaHThl MaTEeMaTHYECKUX MOJIENIeH KHHETUKH OMOCUHTE3a MPOAYKTOB MeTabO0IM3Ma C
yIIE€IBbHOU CKOPOCTBIO pocTa OroMacchl Kak rapameTpa-apryMeHTa.

50. CucremHas Mojenb, Yy4YUTHIBAIOIIAs OJHOBpPEMEHHOE 0Opa3oBaHHME MPOAYKTA
MeTaboIM3Ma B €0 HMHAKTUBALUIO (pa3pylIeHUe).

51. BapuaHTbl KHUHETUKN MHAKTUBALMU MPOAYKTOB META00IM3MA .

52. BapuaHTbl 3aBUCHUMOCTH KOX(QQHUIMEHTa TMOANCPKAHUSA IKHU3HEIEATEIbHOCTH OT
napaMeTpoB Iporecca pepMeHTaLUH.

53. TyOynspHbIi npolecc HENPEPHIBHOTO KYJIbTUBUPOBAHUS MUKPOOPraHu3MoB. B uém ero
CXOJCTBO C IIEPUOJAUUYECKUM TIPOLIECCOM?

54. XemMocTaTHBIN MPOLECC HETPEPHIBHOTO KYJIbTUBUPOBAHUS C OJJUHOUYHBIM OMOPEaKTOPOM.

55. MareMaTtuueckuii aHaJiu3 XeMOCTATHOTO TIpollecca Ha OCHOBE MOJIHIN MOHO.

56. Kak 3aBUCAT KOHIICHTpaIusi OMOMAacchl W OCTAaTOYHAs KOHIIEHTpaIus cyOcTpara B
XEMOCTaTHOM IIpoliecce OT CKOPOCTH pa30aBlieHUs U OT KOHLEHTpaluu cyOcTpara B M10/1aBa€MOM
noToke?

57. Ilokaxwure, 4To yAelabHas CKOPOCTh POCTa OMOMACCHl B X€MOCTATHOM IIPOLIECCE paBHA
CKOPOCTH pa30aBJICHHUSI.

58. IIpn kakoil ckopocTH pa3zdaBlieHHs B XEMOCTaTe MPOU3BOJUTEIBHOCTh MO OHMoMacce
ABJISIETCS] MAKCUMAJIBHOW?

59. IMokaxkute, B KaKOM IMpoIlecce MPOM3BOJUTEIBHOCTL 110 Ouomacce OoJble: B
XEMOCTaTHOM WJIM B IEPUOJINYECKOM IpoLiecce epMeHTauu?

60. Uto Takoe BEIMBIBaHHE KYJIBTYPBI U3 XeMOCTaTa U IIPH KaKOi CKOPOCTH pa30aBICHHS OHO
IIPOUCXOUT?

61. ABTOCENEeKIM B XeMOCTaTHOM IIpoIiecce U e€ MaTeMaTuyeckoe 000CHOBaHUE.

62. Uto Takoe XeMOoCTaT ¢ BHEIIHUM KOHTYPOM PeryJIUpOBaHUs?

63. Kak paboTaroT TypObugocTaT u okcucrat ?

64. Uto Takoe KOHKOPJIAaHTHBIE U TUCKOPIAAHTHBIC (PaKTOPHI?

65. Kak paccuutaTh CyOONTHMAIbHYIO  CTYICHYATYIO TPOrpaMMmy  TOJJEPKaHUS
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KOHKOpJaHTHOTO (akTopa B mpoiiecce hepMeHTanuun?

66. Uto Takoe MacmTabupoBanue npoiecca hepmeHTanun?

67. MOXXHO 1M HMCHOJb30BaTh TEKYIIYI0O KOHLEHTPALHIO PACTBOPEHHOTO KHCIOpPOAa Kak
napaMeTp MacmTabupoBaHUs adPOOHBIX MPOIECCOB hepMEHTAIIUN?

68. 3aBUCHMOCTh  KOHLIEHTpPAIlMM  PACTBOPEHHOrO0  KHCIOpoga OT  Kod(dHuIMeHTa
Maccornepe adn ra3 — )KUJIKOCTb.

69. KLa kak mapameTp MacimTabupoBaHUs adPOOHBIX MPOIIECCOB.

70. Kak ydecTh nmpu MacmTaOMpOBaHUH Pa3HYIO BBICOTY PepMEHTEPOB?

71. Kak yyecTb mnpu MacmITaOMPOBAaHMM HWHTHMOMpPOBAHHE IMIpollecca PacTBOPEHHBIM
YIJIEKUCIBIM Ta30M?

72. Kak ydecTp mpH MacmITaOMPOBAaHUM BO3JIEHCTBHE MEXAHUYECKOrO IEpeMEIIuBaHUs
HEMOCPEJCTBEHHO Ha KJIETKH MUKPOOPTaHU3MOB?

73. Kakue 3Ha4eHUs OKPYKHOU CKOPOCTH MEIIAIKH JOIMYCTHMBI JJIs1 OaKTepHaIbHBIX KIETOK,
TPOXIKEH, PACTUTEIHHBIX U )KUBOTHBIX KJIETOK?

74. TlpuBennuTe CTEXHMOMETPUUYECKHE CXEMbI OJHO- M JIBYXCYOCTpPAaTHBIX (hepPMEHTATUBHBIX
pEeaKIuu.

75. BbIBOJI KMHETHYECKOTO YpaBHeHUsI Muxasnuca-MeHTeH.

76. CriocoOsbI onpe/iesieHrss KOHCTaHT ypaBHeHUs Muxasnuca-MeHTeH.

77. Enuaunbl - akTUBHOCTH  depmeHTa (pa3mepHocTh). KakoBa HX CBsI3b € Maccoit
dbepmenTHOTO TIpenapara’?

78. Kak yuuThIBacTCsl B ypaBHCHUU ()EPMEHTATUBHON KHMHETHKH Jerpananus (GepMeHTa B
X0J1e OMOKaTATMTUYECKOTO mporiecca’?

79. Ynepxanue (epMeHTa B 30HE pEaKIUH C IOMOIIBI0 MEMOpaHHOTO OHOpeakTopa.
HenocraTtku sToro cnocoba.

80. B uém 3axmouaercs NpUHIUI UMMOOWIN3AUN (PEPMEHTOB?

81. KakoBbI OCHOBHBIE METOJIbI UMMOOUIU3ALINN (DEPMEHTOB?

82. UmmoOunn30oBaHHbIE MEPTBHIE U KUBBIE KIIETKH MUKPOOPTaHHU3MOB.

83. KakoBbl nudpy3noHHbIE OrpaHUYEHHs B IpaHylax UMMOOHMIN30BaHHBIX (DEPMEHTOB U
KJIETOK?

84. IlpuunHa WCKaKECHUS MAKPOKWUHETHKH (EpMEHTATHBHBIX peEakIuid B TpaHyIax
UMMOOMITN30BAaHHOTO OMOKATAIN3aTopa.

85. Urto Takoe kpurepwmii Jlamkénepa IS TpaHyJl HWMMOOWIH30BAaHHBIX KJIeTOK? CBS3b
CTETNeHH UCKaKEHUsI MAaKPOKMHETUKH ¢ KpuTepueM Jlamkénepa.

86. Uto Takoe MIOBBII UHIEKC?

87. Kak onpenensieTcs cenapupyeMoCTh KyIbTypPaTbHBIX KUIKOCTEH?

88. Ilo kakoMy MoKazaTelto CPAaBHUBAIOT MEXKAY COOOH cernapaTopsl U HeHTpUudyru?

89. B uém cyTh puibTpanmu ¢ HCIoIb30BaHUEM (QHIIBTPOBAIBEHBIX MIOPOIIKOB?

90. Uro oOecrmeunBaeT BO3MOXKHOCTH BBICOKHX CKOPOCTEH MHKPOQHIBTPAIIUN TIPH
JOCTAaTOYHO BBICOKHX KOHIIEHTPAIUIX MUKPOOHBIX CYCIIEH3UH?

91. Ha ué™m ocHOBaHa (uIOTAIUsI MUKPOOPTaHU3MOB?

92. CpaBHeHHUE MTHEBMATUYECKOM, HATTOPHOU U ANEKTPOQIOTAITIH.

93. losicHuTe OTIINYKE AE3UHTETPALIUA MUKPOOPTAHU3MOB OT CTEPUITU3AIUU U U3MEITHUCHUS.

94. Onummre 6ATUTMCTUYECKYIO U IEKOMIIPECCHOHHYIO IE3UHTETPAITHIO.

95. depMeHTaTHBHBIC METO/IBI IE3UHTETPAIIUU MUKPOOPTAaHH3MOB.

96. B uém 3akimrovaercst mMeton cosnmaHus d(dekTuBHONW Mexk(a3HOH MOBEPXHOCTH IPH

9KCTparupoBaHUM KOMIIOHEHTOB U3 OMOMAacChl MUKPOOPTaHU3MOB?
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97. Yto na€t sKCTparupoBaHHUE «CYMEPKPUTUUECKUMI» KUIAKOCTIMU?

98. HazoBuTe BelecTBa, MCIOJb3yeMble B KaYeCTBE «CYMEPKPUTHUECKUX» IKCTPAreHTOB
OMOMacchl, ¥ MapaMeTphbl X KPUTHUECKUX TOYEK M0 TEMIIEpaType U aBICHUIO.

99. OcobenHocTH KUAKO(DA3HON IKCTPAKLINH JTAOUIBHBIX TPOAYKTOB OMOTEXHOJIOTHH.

100. ITouemy mpu SKCTPAKLIMHU MEHUIMIUTMHA HCIIOJIB3YIOT LIEHTPOOEKHBIE SKCTPAKTOPHI?

101. Yem oTamuaroTcsi HOHOOOMEHHBIE KOJIOHHBI OTKPBITOTO M 3aKPBITOTO THIIA?

102. HazoBuTe TEpMUHBI, UCIOIB3yEeMbIE ISl YIACTBYIOIIUX B MPOIECCe MOHHOTO 0OMeHa
BEIIECTB Ha CTAJAUSIX COPOIIMH U JECOPOLIUU.

103. Mo>HO 1M UCHOJIB30BaTh HOHOOOMEHHOE BBIJICNIEHUE MPOIYKTa HEMOCPEACTBEHHO U3
CYCIIEH3UH MUKPOOPTIaHU3MOB?

104. Yewm otnuuaeTcst aacopOIvss MUKPOIIOPUCTHIMUA COPOSHTaMH OT HOHHOTO 0OMeHa?

105. Kakas oCHOBHasi  XapakTEpUCTHKA HWCHOJB3yeTCsl Ui  OLEHKM  KauecTBa
MHUKPOHOPHCTHIX COPOCHTOB?

106. Yem xpomarorpadus ornudaercs ot necopOuuu? Kakue cymecTByroT pa3sHOBUIHOCTH
xpomarorpadun?

107. OcHOBHBIC MEXaHU3MbI OMOCOPOITUH METAJLIOB.

108. Pa3znoBugHOCTH OHOCOPOLMM METAIJIOB C JIECTPYKLHMEH M C pereHepanueil KIeTOK
MUKpPOOPTaHU3MOB.

109. TanrenuuanbHass MUKpOQUIbTpPAIUI — B 4EM €€ mpeumyliecTa?

110. Yro takoe nuaduiibTpaius, Kakie 3aJa4i OHa pemaeT?

111. Yro siBisieTcs ABMXKYIIEH CUIION Ipouecca quannusa?

112. DnexTpoauaius — s KaKuX IeJIel 3TOT MPOIeCcC UCTIONb3YEeTCs?

113. JIBwky1ias cuia mporecca yiabTpa(rIbTpariH.

114. IlpuuuHBl KOHUEHTPALMOHHOW MOJSpU3ALMM IPHU YJIbTpapUIbTPAUUU U CHOCOOBI
00pBOBI C HETO.

115. Tlpm Kakux JaBICHUAX MPOTEKAOT MPOLECCHl MUKPO-, YIbTpa-, HAHO- (PUIBTPALIMH U
nporiecc oOpaTHOro ocMoca’?

IIpumep KOHTPOJILHOI PadoOTHI

Bapuanr 1
1. Dnementsl, cnaratomue 6uorexHonoruto. Cyoctpatsl. [IutaTenbHble cpebl.
2. Oco0eHHOCTH UMMOOMIN30BAHHBIX ()EPMEHTOB.
3. Tpunuun nefcTBus adpoTeHKoB. CocTaB aKTMBHOTO MJIA.
Bapuanr 2
1. XapakTepHcTHKa OCHOBHBIX CTaJ1il OMOTEXHOJOTUYECKUX MTPOLIECCOB.
2. DIIeMEHTHI, clararomue 6uoTexnonoruto. [IpoayKTol.
3. buomeraHorenes.
Bapwanr 3
1. DIeMeHTHl, clararouie 6MOTeXHOJIOrHI0. bromornueckue areHTsl.
2. ®epmentsl. Cienn(pUIHOCTh, AKTUBHOCTH (DEPMEHTOB.
3. Ipunuun peiictBus 6mopunbTpoB. CocTaB OUOMICHKH.
Bapuanr 4
1. Kunerounas mH>XeHepusi, MPUHIIUIIBI, BO3MOXHOCTH.
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2. Bakiunbl. Buapl, nonydeHue.

3. MuxkpoOGHoe BbllIeTauuBaHiE U OMOr€0TEXHOJIOTUSI METAIIIOB.
Bapuant 5

1. Tlonmydyenue 6uo3TaHomA.

2. buonormueckas aerpaganus KCEHOOMOTHKOB.

3. IIpo6uotuku u npeduotuku. [lomyyenue, Ha3HAYCHHE.

3ananus 1J19 pelieHus1 Keic-3a1a4

Keiic-3agaua 1
depmentep 63m°, kKo dunmenT 3anonsenus 0,7.

OmnpenenuTh KOJIMYECTBO KOMIIOHEHTOB OCHOBHOH (DEpMEHTAlMOHHOW Cpelbl B KI' IPH
CJIEAYIOLIEM COCTaBE:

Menacca 20 %
Kykypy3Hblil 3KCTpakT 4,5 %
(NH4)2SO04 3.0 %
KH2POq4 15,0 r/n
MgSO4 7,0 /n

Keiic-aaua 2
Omnpenenuth pacxon 3epHa (mmeHuna) Ha moixyderue 10T mpomykra, eciau kodddumueHt

koHBepcuu PB B ipoaykT pasen 48%, a Bbixoz (hepMeHTONM3aTa Kpaxmana ¢ cogaep:kanuem PB 50%
u3 3epHa — 1,2m° u3 1T 3epHa.

Keiic-3amaua 3
Omnpenenuts cOCTaB MUTATENBbHOM CPE/Ibl B IPOLIEHTAX U T/11, €CJIU 7Sl TPUTOTOBIeHHS 125M3

Cpelbl YILIO:
Caxap-coIpelr- 10 000 xr
Kykypy3Hblil 3KCTpakT 550 kr
(NH4)2S04 500 kr
KH2PO4 250 xr
MgSO4 150 kr

Keiic-anaua 4
KynbTypanbHas KHAKOCTh conepkut 451/1 ACB 6uomaccsl. O6beM camBa — 250M°.

CKoOnbKO K OMOMACCHI TIOMYYUTCS TOCTE €€ OTHAeleHHs (UIbTPAIlUEH, eCU BJIAXKHOCTh
o6uomaccel ocie GuabTpanun 79%.

Keiic-3agaua 5
Ckonpko HeoOxoaumo 100% comnsnoit kucnotel (kouueHntpanus HCl 24%) nns mepeBoaa

10T L-nu3uHa B IM3MH MOHOXJIOPTUAPAT, €CIIU MOJIEKyJsApHas Macca L-nmu3una paBHa 164mou.en.

Keiic-3amaua 6
KynsTypanbHas KHAKOCTh coaepskuT 60r/m mpoaykra. O6bem k.okx paen 150m3. Kakxoma
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KOHIICHTpAlusl MPOAYKTa B (MIBTpATE IMOCIE OTICNICHHS OMOMAcChl, €Cld MOTEPH MPOIYKTa C
6roMaccoii cocTaBnsioT 12%, a 06beM dunsTpaTa 95Mm°.

Keic-3anaua 7
KynbpTypanbHas ®KHAKOCTE conepkut 95r/m ACB 6uomaccel. O6bem ciupa — 250Mm°,

CKONBbKO KI' OMOMACCHI TIONYUYUTCS TOCITE €€ OTACICHHs (UIbTpAIUeii, eclii BIAKHOCTh
Ooromaccel nocie ¢unbrpanuu 75%.

Keiic-3agaua 8
depmentep 120m°, ko dunmenT 3anonHenus 0,75.

OHpeI[CJ'II/ITB KOJWYECTBO KOMIIOHEHTOB OCHOBHOM (bepMeHTaHHOHHOfI Cp€abl B KI' IIPpHU
CJICAYIOIIEM COCTaBE:

Menacca 20 %
Kykypy3HbIit 5KCTpakT 4,5 %
(NH4)2S04 3,0 %
KH2POq4 15,0 r/n
MgSO4 7,0 v/n

Keiic-3agaua 9
KynbTypanbHas KHAKOCTh coaepskuT 150r/m mpomykra. O6bem K.k pasen 300m°. Kakosa

KOHLIEHTpALUsI NPOJIyKTa B (PUIBTpAaTe MOCIE OTACNCHUS OHMOMAcChl, €CIM MOTEpH MPOIyKTa C
61OMAacColi cocTaBIAIoT 8%, a 00beM (uabTpaTta 200Mm°,

Ketic-3amaua 10
Omnpenenutb cOCTaB MUTATENBHOM CPE/Ibl B TPOLIEHTAX | T/1, €CIU JIJIsl pUroToBiaeHus 250m3

CpeJbl YIIJIO:
Caxap-coIpelr- 25 000 kr
Kykypy3HbIil 3KCTpakT 12 000 kr
(NH4)2S04 700 xr
KH2PO4 500 kxr
MgSO4 250 xr

Keiic-3amaua 11
Onpenenuth pacxon 3epHa (IIIEHUIA) Ha MOJIY4YeHUE 25T MPOJYKTa, eciau KOdPPHUIUEHT
koHBepcuu PB B npoaykT paBen 53%, a BeIxo hepmenToIM3aTa Kpaxmana ¢ coaepkanuem PB 50%

u3 3epHa — 1,2M° u3 1T 3epHa.

Keiic-3amaga 12
OnpenenuTtb cOCTaB MUTATENbHOM CPE/Ibl B IPOLIEHTAX U I/J1, €ClU JiIsl purotoBieHus 350m3

CpeJIbl YIIJIO:

Caxap-ceIpen- 35 000 xr
KyKkypy3HbIil 3KCTpaKT 17 500 kr
(NH4)2S04 950 kr
KH2PO4 550 kr
MgSO4 250 xr
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Keiic-3agaua 13
Kakoe xommuecTBO BO3nyxa ¢ conaepxkaHueM yriaekuciaoro rasa 4,0% pereHepupyroT
(OoTOCHMHTE3UPYIOLINE MUKPOOPIaHU3MBI (XJI0peiiia) 3a 24 yaca, eclii KOHIIEHTPAIHS XJIOPEIUIbI

B KyJIbTypalibHOMU skukoctu 20r/m1, a 1t xsopemst notpedisier B yac 1,2r COx.

Keiic-3amaua 14

Onpenenuty KOMUYECTBO (EPMEHTHOTO IMpernapara, HEOOXOAMMOIO Ha TMEePBOM CTaauu
(epMEeHTaTUBHOTO THIPOJM3a Kpaxmala, €cld aKTUBHOCTh (PEPMEHTHOTO Iperapara paBHa
S500E/mn, Ha Ir kpaxmama pacxonyercs 2,0E/r xkpaxmana, a ruaposmsy monsepraercs 10m
CYCIIEH3UH KpaxMaja ¢ KoHueHTpanuei kpaxmaia 40%.

Keitic-3amaua 15

Jlnst ruzponnsa 2571 CycneH3un Kpaxmalia UCIOIb30BaH Mpernapar aMuIOIUTHYeCKOro pepmMenTa
¢ aktuBHOCTHIO SO0E/Mi1. OnrTtumanesHast KOHIIEHTpanus epMEHTHOTO Mpernapara B CyCIeH3uU —
0,5E/r xpaxmana. OmnpenenuTb KOHIEHTPAIMIO Kpaxmaja B CYCIEH3WH, €CIH s
(hepMEeHTaTUBHOTO TUIPOJIHN3a CYCIIEH3UU UCTIOIB30BaHO 2,5MJ1 JepMEHTHOTO Mpenapara.

Kelic-3amaya 16
OnpenenuTh KONMMYECTBO (PEPMEHTHOrO IIpemnapara, HEOOXOIMMOIro Ha TIEPBOM CTaauHu

(epMEHTATUBHOTO THIPOJIHM3a Kpaxmala, €CIU aKTUBHOCTh (PEPMEHTHOrO Ipernapara paBHA
500E/mn, Ha 1r xpaxmana pacxoayercs 2,0E/r kpaxmama, a ruaponu3y moasepraercs 407
CYCIICH3UHU KpaxMaja ¢ KoHIeHTpaluei kpaxmaia 30%.

Ketic-3amaua 17

Omnpenenuth pacxon 3epHa (IiIeHuna) Ha noiaydeHue 40T mpoaykra, ecnu kKo3dduuueHt

koHBepcun PB B npoaykT paBeH 51%, a BeIxo hepmeHTOIM3aTa Kpaxmana ¢ coaepxanuem PB 50%
u3 3epHa — 1,2M° u3 1T 3epHa.

IIpoBepounbie paGoThI

Tema «KynbTuBUpOBaHNE MUKPOOPTAHU3MOBY

Bapmuanr 1. Kak 101ro Hago npoBOIUTh NPOIECC KYIbTUBUPOBAHUS YKa3aHHBIX MUKPOOPTaHU3MOB,
4TOOBI B IPENOIOKEHUN IKCIIOHEHIIMATBHOTO Pa3BUTHS X KOJIUYECTBO yBeNIUYMIOCh B 200 ThicS4
pa3? Kakue BBIBOJbI MOXHO C/I€NIaTh?

Ne |, 1/4 | Ha3Banue
MHKPOOpPraHu3Ma

1 (16 Bac. megaterium

2 120 Bac. subtilis

3 |24 E. coli

4 105 Candida scotti

Bapuant 2. Kak 101ro HE00X0AMMO NMPOBOIUTH MPOLIECC KYJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB,
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9TOOBI KOJMYECTBO KJIETOK KOHTamMuHAHTOB (1,2,3) m 1meneBoil KymbTyphl (4) cramu paBHBI?
KonnuectBo xieTok BHayaie N Hay = 1. Kakue BEIBOABI MOYKHO CI€elaTh?

Ne | u, 1/9 | Ha3Banue
MHUKPOOpTraHu3Ma

1 (16 Bac. megaterium

2 120 Bac. subtilis

3 |24 E. coli

4 |05 Candida scotti

Bapuant 3. Onpeaenuts 00beM KyJIbTypaJIbHOM XKHIKOCTH Vp, M3, €Clii M3BECTHO, YTO BpeMs
reHepanuu KoHTamMuHaHTOB t=0,3 wac, Bpemsl KyinbTUBHpOBaHMS 1= 22 uyac. Konuentpauus
KOHTaMHHAHTa K KoHIty Tponecca Cu=10" k1/mi1. B Hauane KynbTuBUpOBaHUS B hepMeHTEp T0Naja
1 kieTka KOHTaMUHaHTa, KOTopas Ipoias jar-gasy t.¢=7/ 4ac, B AaJbHEHIIEM pa3BUBAJIOCH 110
9KCHOHEHIMAJIBHOMY 3aKOHY.

Tema «AcenTtuka»

Bapuant 1. Omnpenenute 4actoTy A (KJI/4ac) MPOHUKHOBEHHUS MOCTOPOHHEW MHUKPO(IOpHI B
bepMeHTep ¢ 3arpy3Koil MUTATEIbHOM Cpeibl B HEIPEPHIBHOM ITpOLecce KyIbTUBUPOBaHUs. Pabounii
ooveM V,=100 M3. Koadpdurmment pazdasmenuss D=0,05 1/gac. HauanpHas KOHICHTpaIus
KOHTAMHHAHTOB Cx=10° Ky1/MI1.

Bapuant 2. Omnpenenuts 4acToTy A (Kj/49ac) NMPOHUKHOBEHHUS IOCTOPOHHEW MHKpPOQIIOPHI B
depMeHTEp C 3arpy3kod IUTATENbHOM Cpeibl, NPOLICINIYI0 CTEPWIM3ALMIO C KPUTEpUEM
crepwinzanuu 6,9 B HENpephlBHOM Ipolecce KylabTHBHpoBaHUS. PabGoumii ob6vem Vp=10Mm3.
Koapdumment pasbasnenus D=0,005 1/gac. HayanpHas KOHIEHTpaIrMs KOHTAMHHAHTOB Cy=10°
KJI/MJL.

Tema «BeposTHOCTD 3arpsi3HEHUs] IOCTOPOHHEN MUKPOGIOPOi»
Bapuant 1. Omnpenenuth BeposATHOCTh Hamuuusg Q3< 3 KJIETOK MOCTOPOHHEW MHUKpPOQIOPHI B
3arpy3ke MHUTaTenbHOH cpembl o0bemMomo 10 M°, mpoxojsdime AEKOHTAMUHAIMIO C KPUTEPHEM
crepummanyy 23,457. HauaneHas koHneHTpanus c,=10° xn/mo.

Pacnpenenenue Ilyaccona

Q) =exp (-N)*(Nq/q!)
Bapuanrt 2. B pe3ynpTaTe HEOCTOPOKHOCTH HA IOJI TIOMEUIEHMS], B KOTOPOM NPUTOTaBIUBAIOTCS
MOPOLIKH JJIsl U3TOTOBJIEHUS MATKHX JIEKApCTBEHHBIX (POpM, ObIIO mpoauTo V = 45 Mi1 pacTBopa ¢
KyJBTYpPOH CcofeprKalleidl HecropooOpasyrolue TeCT-MUKPOOpPraHu3Mbl, ¢ KoHueHTparuei Cy=20
k1/Mi1. Beina 3amuTa mosepxaocTs mona S=0,9 M2, KakoBa BEpOSTHOCTH TOTO, UTO AHAIN3 MOKAKET
BBIXOJ] CTETIEHH MUKPOOHOM 3arps3HEHHOCTH MOMEIEHHS 3a Mpeesibl HOPMbI, KOTOpasi COCTaBIIsET
H<A = 12 xn/am?.
Bapuant 3. B ¢epmentepe oObemMoMm Vp=27,77 M° pasBuBaeTcsl IieNeBas KylbTypa IO
AKCIIOHEHIIMATIBHOMY POCTY €O cKopocThio p=0,8 1/9ac, tag=74ac, HayambHasi KOHLEHTpAIUs
neneBoit KyabTypsl Xx=0,01 r/cM®, yensHsIif pacxos adpupyromero Bo3nyxa Vry=2m%/(M3 e «Mun).
Ha nuHum mnojauum Bo3ayXa YCTaHOBJIEHbI (WIBTPHI C  3aJ€pKUBAIONIEd CHOCOOHOCTBIO
1=99,99999%. CpenHss KOHIEHTpallksi KOHTAMHMHAHTOB B Bo3ayxe 10 (umbrpa Cy=3000 xu/m°.
OTIpEeAeNIUTh BEPOATHOCTh P(n-1) TOro, 4YTO0 K MOMEHTY, KOTJla KOHIEHTpalusl LEeIeBONH KYIbTYypbl
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nocrurHeT X=0,012 r/cM3, B hepMeHTep ¢ BO3TyXOM MPOHUKHET MeHee N=7 KJIETOK KOHTAMUHAHTA.

7.3.2 IIpomexyTouHas aTTecTaius
IIpuMepHBbI NepeYyeHb BOMPOCOB K IK3aMEHY

1. Onpenenenue OUMOTEXHOJIOTUH, YCIOBHOE JI€IEHUE HA IPYMIIbI, IPUMEPhl OMOTEXHOIOTHYECKUX
IIPOLIECCOB I10 TPYIIaM

2. IlumeBas OuorexHomorus. XapaKTEPUCTUKA MPOLECCOB, MPUMEHAEMBIX B MHILEBOU
OMOTEXHOJIOTHH: MHUKPOOPTaHU3MBL, (EPMEHTH, MUMMOOWIN30BAaHHBIE CHUCTEMBbI. AlpOOHBIE U
aHa’poOHbIe npouecchl. [Ipumepsl.

3. IlpuHuunuanbHas TEXHOJOTMYECKass CXeMa AaceNTHYECKOIo OMOTEXHOJIOrMYECKOI0
IIPOU3BOJICTBA.

4. Tlomyuenue ¢QenmnnenHuunuinHa. KpaTkas XapakTepucTUKa mpolecca KyJIbTUBHPOBAHHUS
(a9poOHBI, HCTOYHMK YIJIepoJa, OCHOBHbIE KOMIIOHEHTbI M JIOMOJHUTENIbHbIE KOMIIOHEHTHI
IUTATENbHOM Cpelibl).

5. Tunmbl mpoueccoB KyJIbTUBUPOBAaHUS, NIPUMEHSEMble B OHMOTEXHOJIOTMYECKUX Ipoleccax
(nepuonuyeckuii, ¢ MOANMUTKOW, TOJIYHENPEPBIBHBIA M Jp.). XapaKTepUCTUKA, I[PUMEPHI
M0JIy4aEMBIX IIPOJYKTOB.

6. IlonmyueHune aHTHMOMOTMKOB NEHULMJUIMHOBOIO psija (OCHOBHBIE CTaJUU TEXHOJIOTMYECKOIO
mpoiiecca).

7. O0mue noTpeOHOCTH MUKPOOPTaHU3MOB (MaKpO3JIEMEHThl U MUKpO3j1eMeHThl). IIpoToTpods! 1
ayKcoTpo(BbI.

8. IlpuMeHeHre MpoayKTOB OMOTEXHOIOIMYECKOT0 TPOU3BO/ICTBA B CEIbCKOM X03stiicTBe. IIpumepsl.
9. Crioco0Ob! MOTyyeHUs! HOBBIX IITAMMOB-TIPOJIYLIEHTOB OMOJIOTMYE€CKH aKTUBHBIX BEILIECTB.

10. Menauuunckas 6uorexHosorus. [Ipumepsl npuMeHeHUs OMOTEXHOJIOTMYECKHUX IPOIECCOB B
MeaunuHe. OCoOEHHOCTHM MENMUMHCKON OuoTexHojgoruu (ocoOble TpeboBaHMSI K Ipoleccam
KYJIbTUBHPOBAHUS U BBIJECIEHUS IPOAYKTOB).

11. Knaccugukarus OMOTEXHOJIOTHYECKUX POU3BOICTB

12. KynpTHBHpOBaHKE (POTOCUHTE3UPYIOIMX MUKpOOpraHu3MoB. [lorpe6HocTH hoToTpodoB. THrmbl
anmnaparoB JJs KyJIbTUBUPOBaHUS POTOTPO(DOB.

13. Tunossle annapaTypHO-TEXHOJIOTUYECKHE CXEMBI

14. Dkonornyeckas OuorexHonorus. OO NOAX0A K CO3/IaHUI0 aCCOLMAIMI MUKPOOPTaHU3MOB.
CniocoObl yTUIIN3allMY MUKPOOPTaHU3MOB-€TpalaHTOB KCEHOOMOTHUKOB.

15. JlokyMeHTbI, XapaKTepHU3yILIUe IITaMMbI-IPOAYIIEHTHI, UCIOIb3yEMbIE€ B OMOTEXHOJIOTHYECKUX
MIPOU3BOJICTBAX.

16. Ucnonb3oBanue ¢otoTpodoB B OHOTEXHONOTHMH (MPUMEPHI MPOILECCOB, B KOTOPBIX
UCTIONB3YIOTCS (POTOCHHTE3UPYIOLINE MUKPOOPTaHU3MBI).

17. I'nmybunHas ¢pepMeHTaus, 0COOEHHOCTH, PEUMYILECTBA.

18. Ilpumenenue QepmenToB. OCHOBHBIE KpPYNHOTOHHA)KHBIE MPOM3BOJCTBA (PEPMEHTHBIX
npenapatoB. Ceipbe JUIs OTy4yeHHs HepMEHTOB.

19. TunoBsle cCXeMbl 1 OCHOBHBIE CTaIMN OMOTEXHOJIOTMUYECKUX MPOU3BOJCTB.

20. TIlomydyeHne MOJIOYHO-KHCIBIX 3aKBAaCOK (00IIas TexHoioruueckas cxema). llpumenenue
MOJIOYHO-KHUCIIBIX 3aKBACOK B IMUILEBOI MPOMBIIIIEHHOCTH.

21. Ilomy4yeHne NpOMBIIUIEHHBIX MUKPOOPTAaHU3MOB
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22. XapaKTepuCTHUKAa OCHOBHBIX CTAIUN OMOTEXHOJIOTHIECKUX TIPOIIECCOB

23. IlpowmbinieHHbIe OMOOOBEKTHI  (IITAMMBI, Pachl, CEPOBAPBI, KYJIbTYPHI KJIETOK, TKaHEH,
accoIuaIum).

24. MuKpoOHOJIOTHYECKOE TPOU3BOACTBO JIEKAPCTBEHHBIX CPEICTB

25. XpaHeHHe NPOMBIIIIEHHBIX MUKPOOPTraHU3MOB

26. IlonydyeHue TEXHUUECKUX MPOAYKTOB JJIsl IPOMBIIIIEHHOCTH

27. IlItamMMbl 1715 TUILIEBON IPOMBIIUIEHHOCTH

28. CX0JCTBO U pa3inuyus B CTaausAX GepMeHTaum, Ouorpancopmani 1 OMokaranusa

29. HazoBute BapHaHThI IPOIECCOB, PEATUIYIOIINX CTAANUI0 PA3EICHUS KUIKOCTH U OMOMACCHI.
30. I[lepeuucnure hpepMeHTHI, IPUMEHsAEMbIE TTPU (PEPMEHTATUBHOM T'HIPOIN3€ OMOMAKPOMOJIECKYJ
31.  Ilepeuucnaute mpoOUECCHl, HCIOJIb3yeMble Ha CTaAUAX BBIJCJICHUS BHEKJICTOYHBIX U
BHYTPHUKJIETOYHBIX MTPOAYKTOB MeTabO0IM3Ma.

32. buosHepreTuka.

33. OcHOBHbIE TUIIBI OMOTEXHOJIOTMYECKHUX IPOLIECCOB IO MEXAHOJAO0UIIBHOCTH KJIETOK

34. buoreorexHonorus.

35.TpeboBanus 6€30MaCHOCTH, IPEABABIISEMbIE K IPOMBIIIIEHHBIM MUKPOOPTaHU3MaM

36. LleneBbie MPOAYKTHl OMOTEXHOIOTHUECKOTO IpoIecca

37. TyOynsapHbIii IPOLIECC HEMPEPHIBHOTO KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

38. OOmuMe NpUHIMIIBI pa3padOTKU MPOMBIIIIEHHON OMOTEXHOIOTHH.

39. XeMocCTaTHBbIH Npolecc HENPEPHIBHOTO KYJIbTUBUPOBAHUS C OAUHOYHBIM OHOPEAKTOPOM

40. IIpombInuieHHOE KYJIbTHBHPOBAHUE POTOTPOGHBIX MUKPOOPTaHU3MOB
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