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1. ey, 32724 ¥ IVIaHNPYeMble pe3yJbTaThl 00y4eHHs M0 JUCHHUIIIMHE

K ocHOBHBIM measiM OCBOCHMSI TUCUHUIUTMHBI «[IpoMbIlieHHas OMOTEXHOIOTHSY CIETYET
OTHECTH:

- IlonydyeHue TeEOpEeTHYECKUX M IPAKTHUUECKHUX HAaBBIKOB CTYACHTAMU I10 HAIPABIICHUIO
noaroroBku 20.03.01 «TexHochepHas 0e30macHOCTB» B OOJACTH CO3JAHHS MPOMBINIICHHBIX
IPOJYKTOB HAa OCHOBE OMOTEXHOJIOTMYECKHX MPOLIECCOB

- @opMUpOBaHME KOMIIETEHIIMII B pELICHUH 3aAad OyAylIero BBIMYCKHHKA C Y4YETOM
COBPEMEHHOTI'0 YPOBHS Pa3BUTHS OMOTEXHOJIOIMUECKON IPOMBILIUIEHHOCTH

K ocHOBHBIM 3a1a4uaM 0CBOCHHUSI TUCHUIUTUHBI «[IpoMbliieHHass OMOTEXHOJIOTUSD CIIEAYET
OTHECTH:

- O3HaKOMJIEHME C COBPEMEHHBIM COCTOSSHUEM U IEPCHEKTUBAMU Pa3BUTHUSI OCHOBHBIX
HAIPaBJICHUH MPOMBIIUIEHHON OMOTEXHOIOTUU

- [lomydenue mpakTUYECKUX U TEOPETHUECKUX 3HAHUN UCTIOTIB30BAHUS OMOTEXHOIOTUIECKUX
IPOIIECCOB B IOJYyYCHHH TEPBUYHBIX META0OJIMTOB, MHKPOOHBIX W Jpyrux Owuomacc,
CEIbCKOXO35MCTBEHHON, TUIIEBON U MEAUIIMHCKON TPOMBIIUIEHHOCTH

[TonmyueHHble Ha ee OCHOBE 3HaHHs OOeCHeuMBalOT B JaibHellieM Oolee TIyOOKyrO
MOJATOTOBKY CTYJEHTa MO JF000M M3 BHIOPAHHBIX UM AMCHMILIUH CHEIUATU3AlNN CIIeIHUaTbHOCTH
"Buorexnosorug".

2. Mecto mucuniyimHbl B cTpykType OOII 6akanaBpuara
Jucuunnza «IpomblineHHas OMOTEXHOIOTU» OTHOCUTCS K YUCITY Y4eOHBIX TUCIUIUIMH
oOsi3arenbHOM yacTh broka 1 «/luciummuHbl (MO TN )» IPOrpaMMBbl OaKkaaBpuarta.
JlucuuminHa JOrH4ecKH U COJEPKaTeIbHO-METOANYECKH CBS3aHa C U3yYaeMbIMU PAaHEE WU
NapajuIeIbHO JUCHUILIMHAME: «XUMU», «BH03KOIOTHS».

3. CTpyKTYypa U coJiep:KaHue TUCUUIIMHBI

OO0miass TPyAOEMKOCTh JAUCHUIUIMHBI COCTaBIseT 3 3a4eTHBIX enuHun, Tt.e. 108
aKaJeMUYECKHIX 9aCcOB, M3 KOTOPHIX 18 4acoB — caMoCTOsITeIbHAS paboTa CTYICHTOB.

JucuunnuHa usyyaercst Ha 4 Kypce B 7 ceMecTpe.

AynutopHblie 3aHsaTHs1 54 vacoB. Jlekiuu — 18 gacoB, naboparopHbie paboThl — 36 4acos,
®dopma KOHTPOIIS — 3a4erT.

B pesynbTaTe ocBOCHUS AUCIUTUIIMHBI (MOTYIIsI) Y 00y4aromuxcs GOpMHUPYIOTCS CIEAYIOIINE
KOMIIETCHIIMM ¥ JIOJDKHBI OBITh JOCTUTHYTBI CIEAYIONIHNE pe3yabTaThl OOYYCHHS KakK dTall

(bopMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHIIUMI:

B pesynbprare ocBoeHus

00pa3oBaTeIbHOM IporpaMMel | IlepeueHs MIaHUPyeMbIX pe3yIbTaToB 00yUeHH s 10
Ko KoMIIETeHIIMI P porp p py pesy. Yy

oOyyaromuiics omKeH JWCITUTIIINHE
o0Jyaath
OIIK-1 OIIK-1. Crnocob0eH HOIIK-1.1. YMeeT npuMEHSTh COOTBETCTBYIOIIUI

(bH3MKO-MaTeMaTHYECKUH alllapaT IpH PeIeHUH
podecCHOHATBHBIX 3304

. NOIIK-1.2. YMeeT IpUMEHATH METObI aHAIM3a U
TEXHUKH K TEXHOJIOTHH B MOJIEJIMPOBAHMSI, TEOPETUIECKOTO U

YUUTBIBATH COBPCMCHHEIC
TCHACHI WU PAa3BUTUA




obnactu TexHochepHon
0e30MacHOCTH,
HU3MEPUTEIILHON U
BBIYHUCIUTENbHON TEXHUKH,
MH(POPMAIIMOHHBIX
TEXHOJIOTHH NP peIeHun
TUIIOBBIX 33/1a4 B 00J1acTH
npodeccrnoHaIbHOM
JIeSITEILHOCTH, CBSI3aHHOM
C 3aIMTON OKpY>KaroIen
cpensl U o0ecrieueHreM
0€30MacCHOCTH YeJIOBEKa;

IKCIEPUMEHTAILHOTO HCCIICIOBAHUS TIPU PEIIICHUU
npodeccrnoHaTbHBIX 3a1a9

3.1 Buabl yueOoHO# padboThl U TPY10EMKOCTD
3.1.1. Oynas ¢popma oOyueHus

Ne . KosmmuecTBo CemecTphbl
Buj y4eOHoii paboThl
n/n 4yacoB 7
1 | AyautopHble 3aHSATHS o4 o4
B ToMm uncie:
1.1 | Jlekuumn 18 18
1.2 | Cemunapckue/IpakKTUYECKHE 3aHATUS
1.3 | JlaGopaTopHbIe 3aHATHS 36 36
2 | CamocrosiTesbHasi padoTa 54 54
B Tom uncie:
2.1 | [ToaroroBka JOKIIAI0B 54 54
3 | IIpomexkyTOYHAS ATTECTAIMSA
3auer/nud.3auer/IK3aMeH 3a4yer 3a4yeT
Hroro 108 108
3.2 TemaTuveckuii NJIaH U3y4YeHUs AUCHUTITIMHBI
3.2.1. Ounas ¢popma oOyueHus
TpyaoemkocTs, yac
AyautopHasi padora 3
D e L = E
Ne Paznenibi/TemMbl o 2 % - éu % g d:a g
n/n AUCHUILIHHBI § E § 2 E S é % 21 8 L§
2 | E |ECE £E|Cg S8
= | 3E7 g7 | &g £
O E = = S
1 Pasnen 1. BBenenue B
NPOMBINLIEHHYH) OMOTEXHOJI0THIO
1.1 | Tema 1. CoBpeMEHHOE COCTOSIHUE U 1
MEPCIIEKTUBBI PA3BUTHS




MIPOMBIIIJICHHONH OMOTEXHOIOTUN

1.2

Tewma 2. [TutaTensHBIC CPENbIL.
O6opynoBanue

13

Tewma 3. IIpoaynienTsl. [TpuHIUTIBL
COCTaBJICHUSI MUTATEIbHBIX CPEL

Paznean 2. [IpombllLieHHAsA
OMOTEeXHOJIOTMA B CEJIHLCKOM
X0351licTBE

2.1

Tema 4. BuoTeXHOJIOTHS B CEILCKOM
X0351CTBE, KOPMOBOI O€I0K

2.2

Tema 5. TexHOJIOTHSI TOTY4YCHUS
KOPMOBOTO O€JTKa

2.3

Tewma 6. Tepnodaznas pepmenTanms B
HapamBaHuu OHoOMacchl rpruOOB

Tema 7. buonectTuruanl

Pasznea 3. [Inmesas
NMPOMBIIILJIEHHOCTH

3.1

Tewma 8. [lonydyenue sTaHosa C
UCIIOJIb30BaHUEM TEXHOJIOTUH TIEPBOTO
MIOKOJICHUS

3.2

Tema 9. [IpousBoacTBo OHO3TaHOIIA.
TexHomorus BTOPOT'O I TPETHETO
TTOKOJICHHUSI

3.3

Tewma 10. Oprannyeckue KUCIOTHI.
[Tonmy4yeHne TMMOHHOMN KHUCIIOTHI
MHUKPOOHBIM CHHTE30M

34

Tewma 11. Opranndyeckue KUCIOTHI.
[TonydyeHue MOJIOYHOM KUCITIOTBI
MUKPOOHBIM CUHTE30M

3.5

Tewma 12. ITomyueHue ykCycHOM
KHCIIOTHl MUKPOOHBIM CHHTE30M

Pa3nea 4. [IpomblinnieHHoe
NnoJiy4ueHue MeTad0JIMTOB
MMKPOOHBIX KJIETOK

4.1

Tema 13. Buokaranus. UmMmoOun3anus
KJIETOK U (pepMeHTOB. MeTOIbI,
MIPUMEHEHHE, OCOOEHHOCTH

4.2

Tema 14. IlomyueHne aMHUHOKHUCIOT
O6uotpancdopmaren

4.3

Tema 15. IlonyueHue BUTAMUHOB
rpymnisl B MukpoOuonornyeckum
CHHTE30M

Tema 16. [Tonyyenne aHTHOMOTHKOB

Pa3nen 6. [TpombllLieHHAS
OMOTEXHOJIOTHSI B IKOJIOTHYECKOW
MOBECTKe

Tema 17. [Tony4yenue Ouorasza

Tema 18. TexHOJIOTUA OUUCTKH
CTOYHBIX BOJI MEKPOOHOJIOTHUSCKAM
METOI0M




3.3

10.

Conep:kaHue TUCHUNIMHBI

Coaep:xanue pa3aejioB JMCHUIIHHbI
Beengenne. CoBpeMEHHOE COCTOSIHME M IEPCHEKTHBBI  Pa3BUTHUSA
IIPOMBIIICHHOU OMOTEXHOJIOTHH. OOBEKTHI IPOMBIIIJIEHHON
ouorexHosoruu. TpeOoBaHuUs, MPEAbIBISIEMbIE K POMBIIUICHHBIM
MUKpPOOpPraHU3MaM, CKPUHUT MTPOMBIIIUICHHBIX IITaMMOB. [lonsiTue gakrop
¢aronusuca NpoayLEHTOB.
buorexHosorust B cenbckoM xo3siiicTBe. [IpomblliuieHHass OUOTEXHOIOTUS
JUTA CEJIbCKOTO X03siicTBa. MIcTopusa pa3Butusa orpaciii. MUPOBOW OIIBIT.
[Iponyuentsl. Coipbe.
[IpyHMnuanbHas TEXHOJIOTMYECKass CXE€Ma IOJyYeHHs MHUKPOOHBIX
OenkoBbIX mnpemnapaToB. [lodyueHue ApOXOKEH Ha YIJIEBOJHOM ChIPBE.
[Tomyuenue qpoxxei Ha MEIaCCHOW U CIIMPTOBOM Oap/e. XapakTepucTuka
TOTOBOT'O IIPOJIYKTA.
Hctopuss OTE€UECTBEHHOM CHHUPTOBOM IPOMBINUIEHHOCTH. TEXHOJIOTMH
nepBoro nokoneHus. IIpogynenTel 3TaHosna. TexXHOIOTHS TPOU3BOIACTBA
CHHpTa U3 3epHa U KapTodess. TeXHONOorus NoaydeHHs COUpPTa U3 MEJIacChl
Hcropust pa3BUTUA THAPOJIM3HON IPOMBIIUIEHHOCTH. TE€XHOI0THs BTOPOTo
IIOKOJIeHHs. TexHosioruss TpeThero ImnokojeHus. IIpoayueHTel Ui
T'UJIPOJIM3HOTO Mpon3BoJicTBa. He nuieBbie cyOcTpats! 111 (pepMEHTALMH.
TexHoJIorus Moay4YeHus ClupTa Ha APEBECHBIX OTXOAaX.
[TonmyyeHne opraHudyeckux KUCIOT. Mcrtopus mOaydeHUsl JIMMOHHOU
KHCJIOThI MUKPOOHBIM OMOCUHTE30M. DU3NYECKHE U XUMUYECKUE CBOMCTBA
JUMOHHOM KUCHOTHL. [Iponynentsl. Coippe. TEeXHOIOTUS MPOU3BOICTBA.
Hctopust OTKpBITUS YKCYCHOW KUCHOTHI. [ [pOoylIeHThI yKCYCHOW KUCIOTBI.
Cohlpbe [JI1 TOJYYEHHS YKCYCHOW KHCIIOTBL. TEXHONOrHus NOJy4YeHUS
YKCYCHOW KHCJIOTBI C UCIIOJIb30BAaHUEM MUKPOOPTaHU3MOB
Hctopusi OTKpPBITUS MOJOYHOM KHUCIOTh. DU3MYECKHUE U XHUMHUYECKHUE
CBOMCTBa MOJIOYHOM KHUCHOTHL. [IpuMenenue. IIpomyneHTBI MOJOYHOM
KUCJIOTBL. ChIpbe Ul MPOM3BOJCTBA MOJIOYHOM KHCIOTBI. TeXHOJOrus
IIOJIYYEHHsI MOJIOYHOM KHUCIIOTBI
buokataiu3 B mpoMbIIIIeHHON OuoTexHoJoruu. MmMoOuImM3oBaHHbIE
KJIIETKM MHUKPOOPraHM3MOB M HX npumeHeHue. Hocurenn s
UMMOOMIN30BaHHBIX (pepMEeHTOB. MeTopI UMMOOUIN3AINHA OM00OHEKTOB.
Oco0eHHOCTH JKHUBBIX MMMOOMIIM30BAaHHBIX KJIETOK MHKPOOPTraHU3MOB.
[IpuMeHeHne UMMOOUITM30BaHHBIX (PEPMEHTOB.
[Tonyuenne  Ouomacc  rpuboB  TBepaodazHol  (epMeHTalue.
TpaguuuMoHHbIE U HETPAAMIMOHHbIE  cyOcTpaThl.  TexHosorus
BBIPAIIUBAHNS BEILICHKHU.



11.

12.

13.

14.

15.

16.

17.

18.

3.4

[Tomyuenue Ouomacc 6uonectTuuaoB u bnodyHrunnaos. Knaccudukarms
OnopyHruuAOB M OMOMHCEKTUIUAOB. OCHOBHBIE CTaJAMM MPOILECCa,
dhopmbl OHoTIpernepaToB OUOTIECTUITUIOB.

OOmast xapakTepucTuka BUTaMUHOB. Butamunsl rpynnsl B. TexHonorus
MPOMBIIIUIEHHOTO MOJYYEHUs IIMaHOKOOalaMH1HA.

[Tonmyuenne  aMuHOKHMCIOT. [IpoaylneHTBl  aMHHOKHCIOT, METOMAbI
CKPUHHMHTA MPOAYIIEHTOB: ayKCOTPO(HBIE MYTAaHThl U PEKOMOWHAHTHI.
Perynsaropnsie aykcoTpodHble MyTaHThl. [IyTn OMOCHMHTE3a aMUHOKHUCIIOT
B KJIETKE.

[TpoMbllIUIEHHOE MOTYyYEeHUE aMUHOKHUCIIOT Ha IPUMEPE JIM3UHA. Y CTIOBUS
OnocuHTe3a, AByX(azHOCTh mporeccoB. [IpousBoncTtBo Tpunrodana u
rnytamuHa.  [lpogyunentsl.  YcmoBus  OuocuHTE3a, JBYX(a3HOCTh
npoiieccoB. MeTo1bl OYMCTKH aMHUHOKHCIIOT.

buonornyeckast 04MCTKa CTOYHBIX BOA. TEXHOIOIHSL.

[Tonmyuenne Ouoraza. XapakTepucTHKa MUKpPOOHMOTHI, Y4YacTBYIOLIEH B
ouomeranoreHesze. CyOcTpaThl Jyisi MPOU3BOJACTBAa Ouoraza. Muposbie
IIPaKTUKHU BHEAPEHUS OMOTa30BbIX YCTAHOBOK.

[TomudpyHKmMOHAIBHBIE ~ MUKpPOOHBIE  cMecH.  bHosHepreTnuyeckue
YCTAaHOBKH MPOMBIIIIEHHOTO MacmTada U JIJIsl YaCTHOTO MCHOJb30BAHMUS.
OpnocTaguiiHbli  crmoco0  KuakodazHOro  MOJydyeHHs  Ouorasa.
JIByxcTaauiiHplii  cmoco0  KMAKO(A3HOro  MOJIyY€HUs  MeETaHa.
TBeprodasueiii crocod mnonydyeHue Owuorasza. Llemmono3oconepxaiine
cyoctpatel. IlepcnekTuBbl BHEApPEHUST OHOra3oBbIX YCTAaHOBOK Ha
teppuropun Poccuu.

O00011IeH1E, 3aKITIOYECHHE.

TemaTuka ceMUHAPCKUX/TIPAKTHYECKUX M JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUIECKHUE 3aHITHS

TeMbI 1J1 TOKIag0B:

TeMbl JOKIIa10B I NPAaKTUYECKUX 3aHATUH 10 JqucuuIuinHe «[IpoMbliieHHas OMOTEXHOIOTUs»
IIpoMBINIIIEHHOE MTOTYYEHHE. . .

CoNoORWNE

N N o
rPWODNEO

(o]

A3zorobakeTpuHa
IlceBnobakrepuHa

Husun

1S 31200070 000%05

CrpenToMunH

I'pamurmana

I'puzeodynbBuH

WNHucynnna

Baknun npotus Bupyca sitypa
BbakTepuodarosbix npenapaTon
CnopTHBHOrO NUTAaHUSA
[IpoGuotukos

JInzuna

Tpuntodana



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

Tpeonuna

Kcanrana

AJBruHaTOB
IlonmokcuaakaHaToOB
[ukmoneKCTpuHOB
Auerona, Oyranona
bakrepraibHO 1EITI0T03bI
ﬁorypTa

buoronnusa

3.4.2. JlaGopaTopHble 3aHATUS

1. Beienenue mraMMOB MEPCIEKTUBHBIX IS OMydeHUs! OaKTepUabHbBIX yI00pEeHU
2. [Tomyuenue 3TUIIOBOTO ciupTa epMEeHTaIMel Ha caxapocoIepKalliux cyocTpaTax
3. INonyuenue Buramuna B2 pepmenrarueii mrramma Micrococcus luteus

4. IlonydyeHne M OYMCTKA TMMOHHOM KHCIIOTBI

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

He npenycmoTpeHo yueOHbBIM MIIaHOM

4. YueOHO-MeTOoAM4YecKOe H HH(POPMALIMOHHOE 00ecneueHue

4.1. Hopmatusnbie 1okyMmeHTbI 1 'OCTbI

Her

4.2. OcHOBHAsI JTUTEpPaTypa
1. IHamupo, 5. C. Mukpo6uonorus : yaeonoe nocobue / 5. C. lllanupo. — 3-e u3a., crep. —

Cankr-IlerepOypr : Jlans, 2020. — 308 c¢. — ISBN 978-5-8114-4755-8. — Tekcr :
SNeKTpoHHBIM // JlaHb :  DNEKTPOHHO-OMOMMoTewyHass  cuctema. —  URL:
https://e.lanbook.com/book/126153

L{pmOanenko, H.B. buorexnonorus / H.B. Ipimbasnenko ; Poccuiickuii rocyiapcTBEHHBIN

neparornyeckuit yausepcurer um. A. U. I'epriiena. — Cankr-IlerepOypr : PITIY um. A. N.
I'epuena, 2011. — Y. 1. — 128 c. : w1 — Pexum pgocryna: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265

4.3 JlonoTHUTEbHAsI JIUTEPATypa

1.TIpompInuieHHast OMOTEXHOIOTHS © yueOHoe mocodue / cocraButenu B. M. besrun [u ap.].
— Kypck : Kypcekas TCXA, 2017. — 116 c. — Tekcr : anektponHsii // JIaHb : 3IeKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/134849 (nata obGpareHus:
20.09.2022). — Pesxum ocTyma: i aBTOPH3. MOJIb30BaTEICH.

Cmronsie, B. I1. OcHoBbl 6MOTeXHOJIOTHU. OCHOBBI MPOMBIIIICHHONH OMOTEXHOJIOTUH :
yuebnoe nocobue / B. I1. CmronsieB, E. A. IInomko. — CankrllerepOypr : CIIGIJITY,
2012. — 56 c. — ISBN 978-5-9239-0488-8. — Texkcr : anektponHsiii // Jlanb :


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

aJIeKTpOHHO-O0ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/45316

4.4. JnekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl
https://online.mospolytech.ru/enrol/index.php?id=10636

4.5 JInueH3noHHOE U CBOOOIHO pacpocTpaHsieMoe MPorpaMMHoe odecneuyeHmne
He npenycmoTpeno nporpammoit

4.6 CoBpemeHHbIe TIpodeccCHOHATbHBIE 0a3bl JaHHBIX U HHGOPMAIHOHHbIE CIIPABOYHbIE
CHUCTEMBbI
1. https://www.brenda-enzymes.org/ - 3to BceoObemitomias uHpopMalroHHas Oa3a
JaHHBIX O (epMeHTax, KOTopas IpenocTaBiisieT (DYHKIHMOHAIbHBIE JAaHHBIE O CTaOWIBHOCTH,
cnenu(pUIHOCTH, KHHETHYECKUX MapaMeTpax GepMeHTOB, KO(PaKTOpax, HHTHOMTOPax U aKTHBATOPaX
Y Pa3IUYHBIX BUJIOB C COOTBETCTBYIOIIMMH CCHUIKAMH

2. https://www.rcsb.org/#Category-welcome - cBoGOIHBIN JOCTYIT K MEXTYHAPOIHOMN
0a3e JaHHBIX 10 IEPBUYHBIM U 3D cTpykTypam (epMeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3za HayuyHBIX JaHHBIX B OO0JIACTH
OMOMETUITUHCKIX HAYK.

4. http://isir.ras.ru/ - HurerpupoBannas Cucrema Mudopmarmonusix Pecypcos
PoccuiickoitAkanemun Hayxk.

5. http://www.viniti.ru/ - Bceepoccuiickuit Mncturyr Hayunoit m TexHudeckoit

Nudopmanuu (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - conepxur nadopManno 0 MUKPOOHBIX OMOKATATUTUYECKUX
peakiusx W MyTsaX Ouopas3ioxeHHus, B HEpBYIO ouepens ais kceHoOmotukoB. EAWAG-BBD
IPEJOCTABIISIET HHPOPMAIHIO O PEAKIUIX, KaTaJIu3UPyEeMbIX MUKPOOHBIMU (DepMEHTaMH, KOTOPBIC
BRXHBI JUIS 3TOM oOmactu OuoTexHojoruu. OTHENbHBIC pPEaKIUd W MeTaOOJIUYeCKUe IyTH
npecTaBiIeHbl MH(OpMaMeid O Ha4YalbHBIX W MPOMEKYTOUYHBIX XUMHUECKHUX COCTUHECHUSX,
OpraHu3Mbl, KOTOpPbIE TPe0Opa3ytoT COeAMHEHUS, (PEPMEHTHI U COOTBETCTBYIOLINE I'€HBI.

5. MaTtepuajibHO-TeXHHMYECKOe o0ecniedeHue TUCUMILTUHBI.

Aynuropus s nekimoHHbIX 3aHaTril Ne 5505 (115280, r. MockBa, yi. ABTO3aBoJICKas, 1.
16 ctp. 1), o6opynoBaHHas: CTOJBI YIEOHBIE CO CKaMbSIMH, ayJUTOpHAS TOCKA, MYJIbTUMEIUNHBIN
KOMILIEKC (TIepeHOCHOM MpoeKTop, HOyTOYyK). PaGodee MecTto mpemnopaBaTens: CTOJ, CTYIL
WNHTepakTUBHAs AOCKA.

Jlaboparopus kadeapst «Xumouorex» Ap54046 (115280, r. MockBa, yi1. ABT03aBOCKas, 1.
16 ctp. 1), obopynoBaHHas: jabopaTopHbIe CTOJBI, Bechl JiabopartopHeie DX-2000, Bechb
npeunsnonnsie AND, xumudeckas Moiika, namuHapHbiii 6okc baBm-01-«Jlamunap-Cx»-1,2, mkad
CYIIWJIBHO-CTEpMIIM3AIMOHHBI Memmert, miuuTKa 3iekTpuueckas yabopatopHas Rommelsbacher
RK 501, tepmocrar 180TBi, ¢orosnexrpokonopumerp KDK-2, xomoaunpHUK A8 XpaHEHUS
KYJIBTYP, MEKPOCKOIT MUKMe1 6, MUKPOCKOTI, OCHAIIICHHBI KaMepOl COSTMHEHHOM C KOMITBIOTEPOM,
MHUKPOCKOIBI y4eOHble 15 IITyK, CTEpEOMHUKpPOCKON 2 IIT., HEHTpU]yra, CyMMIbHBIN MHIKad,
aBToksaB BK-75, aBTOMarmueckwe MUNETKH, DIEKTPUYECKHE HACOCHI JJI NMUTMETOK, MAarHUTHBIC
MeIlaNKH, JabopaTopHas MOoCyAa JUIsl MPOBEACHHs JIAOOPATOPHBIX 3aHATUH, CTEIUIAXH C HAy4YHOU
JIUTEPATYPOI.

JlabGopatopust kadeapsr «Xumoumorex» Ap5405a,6 (115280, r. MockBa, yi. ABTO3aBOICKas,
1. 16 ctp. 1), o6opynoBanHast: 1abopaTOpHbIE CTOJIBI, BHITSHKHOM MTKad, Bechl mpern3nonnbie KERN,
BeChl aHaauTH4eckue Vibra, anamutuueckue Bechbl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius
Group GmbH, cnexrpodoromerp Shimadzu UV mini 1240, aBTomMatu3upoBaHHasi yCTaHOBKA JIJIst
pasnoxxenuss mo Keenpnamo LOIP LK-100, naGoparopHasi ycraHoBKa: Xpomarorpaduueckue
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mpoIriecchl pasneneHus: ToukocnoiHas xpomarorpadus (TCX) Phywe Systeme GmbH, maruutHbIe
memanky, cnekrpogoromerp I1BD-5300, pH-merp DOxonuke, auctmwisitop GFL  2001/4,
XUMHUYECKast MOKa, Tym0a st xpaneHus JIBJXK, kamepsl xpomarorpadudeckue 1j1si TOHKOCIOHHOM
xpomaTorpaduu, XUMHYECKAE PEAKTUBBI, BHITSKHBIC TKA(DbI, XOJIOAWILHUK, Ta00paTOpHas mocyaa
IUTSI IPOBeIeHNUs 1a00paTOPHO-TIPAKTUYECKUX 3aHITUN

6. Meroauyeckue peKOMeHIaAMHU

6.1 MeToanueckue peKoMeHAallM1 MPenoaaBaTe/ o Mo OpraHu3anumn

o0y4eHust

Metoauka npenoaaBaHus AUCHUTUIHHBI «IIpomblisieHHass OMOTEXHOJOTHI) U
peanu3aiis KOMIIETEHTHOCTHOTO TMOAXOAa B W3JIOKCHUU M BOCHPHUATHU MaTepraia
IpeayCMaTPUBACT MCIOJb30BaHUE CICAYIOMNX AKTUBHBIX M MHTEPAKTHBHBIX (HOPM
MIPOBEICHUS TPYMIOBBIX, WHANBUIYATbHBIX, aAYJUTOPHBIX 3aHATHA B COYCTAHUHU C
BHEAYJAUTOPHOI (CaMOCTOSITENbHON) pabOTON ¢ 1EeNnblo (OPMHUPOBAHUSA U PA3BUTHA
poheCCUOHANILHBIX HABBIKOB 00 YYaIOIIUXCS:

- TMOJTrOTOBKA K BBITIOJIHEHUIO JJA0OPATOPHBIX padOT B J1aDOpaTOpHUsIX BY3a;

- BXOJIHOM KOHTPOJIb YCBOCHHS MaTepHuaia B XOJC YCTHBIX KCIPECC-OMPOCOB
B HayaJie JISKINH 110 MaTepHaTy IPeabIAYIIEH JTeKITH;

- KOHTPOJIb YCBOCHHS MaTepHaa Ha 3aluTe Ja00opaTOpHBIX pabOT MpHU OTBETE
Ha KOHTPOJBLHBIC BOMPOCHI, OIICHKA MPAKTUICCKUX HABBIKOB U YMECHHM C MPOBEPKOM
o¢OpMIICHHS TTIPOTOKOJIOB BBIMIOJIHEHHOM pabOThI U aHAIM30M PE3YJIbTATOB;

- KOHTPOJIb YCBOGHMS MaTepuaja Ha IIpUEeME HTOrOBOTO OJK3aMEHa IO
JIACITATUINHE;

- UHTEPAKTUBHBIC JOKJIAAbl MO TeMe (JIOKJIa U €ro oO0CYKJACHUE C TPYMIoH,
popaboTKa BOMPOCOB).

OneHka BceX BUJIOB Y4YEOHOM NEATENBHOCTH MPOBOIUTCA MO S5-TH OallbHOU
CHUCTEME
6.2 MeTonnueckne yKkazaHus 1Jis1 00y4ar0UXCs M0 OCBOEHUIO TUCHHUIJIMHBI

Juctiummaa  «[IpuknagHas — 3H3UMOJOTUS»  NPEAYCMaTpUBAaeT  JIEKIMH U
IPAKTUYECKHE/Ta00paTOpHbIE 3aHATUS KaXAyl0 Heento. V3yuyeHue AUCHMILIMHBI 3aBEpILIACTCS
HK3aMEHOM. Y CIIEHIHOE U3yYeHHE TUCIMILUIMHBI TpeOyeT MocemeH s JIEKINH, akTHBHON paboThl Ha
MPAKTUYECKUX U JIaOOpAaTOPHBIX 3aHATHUSAX, BBIIOJHEHUS Y4YeOHBIX 3aJaHUN MpernojaBaTelis,
O3HAaKOMJIEHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

[Ipy mOAroTOBKE K JIEKIIMOHHBIM 3aHATUSAM CTYyJIEHTaM HEOoOXOIUMO Mepe]] OoueperHOM
JEKLIUENH IMPOCMOTPETh MO KOHCIEKTY Marepuas npenslaymed jexkuuu. [lpu 3aTpynHeHusx B
BOCIPUATHN Marepuaja cjeayeT oOpaTUTbcs K OCHOBHBIM JIUTEPAaTypHbIM HCTOYHHMKaM. Ecnu
pa3o0paThCsi B Marepuaine omiTh HE YAAJIOoCh, TO OOpaTHTECh K JEKTOpy (o rpaduky ero
KOHCYJIbTAIIMI) WIIM K NPENOoJaBaTeNI0 Ha IPAKTUYECKUX 3aHATHUSX.

[TpakTuyeckue/mabopaTopHble 3aHATHUSA 3aBEPINAIOT H3ydeHHE Hamboee BaXHBIX TeM
yueOHOM qucHUIUIMHBL. OHU CITy’KaT AJIs 3aKperyIeHHs] U3y4YeHHOro MaTepuala, pa3BUTH YMEHUH U
HaBBIKOB TIIOATOTOBKM JIOKJIAQJ0B, COOOILICHMH, NPHOOpPETeHHs OIbITa YCTHBIX MYOJUYHBIX
BBICTYIUIEHUH, BEACHUSI JUCKYCCUH, apTyMEHTAILlUU U 3aILUThI BBIABUTAEMBIX II0OJIOKEHUHN, HABBIKOB
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MPaKTUYECKOW paboThl B MHUKPOOMOJIOTHYECKOW J1TabopaToOpWH, a TakkKe MJisi KOHTPOJIS
IPEerno/iaBaTeeM CTEIIeHN OATOTOBICHHOCTH CTYICHTOB 10 U3y4aeMOl TUCIHILIHHE.

[Ipy mTOATOTOBKE K MPAKTUYECKOMY/Ta0OpAaTOPHOMY 3aHATUIO CTYIACHTHI HMMEIOT
BO3MOXXHOCTh ~ BOCIOJIb30BAThCS ~ KOHCYJIbTAlMsIMM  IpernojgaBatens. llpm  moaroroeke K
MPAKTUYECKUM/Ia00paTOPHBIM ~ 3aHATUSAM  CTyJEHTaM HEOOXOAWMO TPUHOCHUTH C  COOOi
PEKOMEHIOBAaHHYIO MPETOJaBaTeIeM JIUTEPATYPY K KOHKPETHOMY 3aHATHIO;

IO  OYEPEeTHOr0  MPAKTHYECKOro/JabopaTOpHOTO  3aHATHS 1O  PEKOMEHIOBAHHBIM
JUTEPATypHBIM HMCTOYHHKAM NpOpaboOTaTh TEOPETHUECKUH MaTepuall, COOTBETCTBYIOIEH TEMBbI
3aHATHUS; TIOBTOPUTH MPOBEICHHBIE HHCTPYKTAXH 110 TEXHUKE 0€30IaCHOCTH;

B Hayaje 3aHATHH 3a/1aTh MPENOJABaTeI0 BOMPOCHI IO MaTepually, BBI3BABIIEMY
3aTpyJHEHHs B €r0 MOHUMAaHUHM U OCBOCHUHU MIPU PEILICHUU 3aj1a4, 3aJaHHbIX JJIsl CAMOCTOSITEILHOTO
peuieHus;

B XOJIE CEMUHapa JaBaTh KOHKPETHbIE, YETKHE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATHM JOBOAMTH KAXKAYIO 33aJady J0 OKOHYATEIBHOTO pEHICHUs, JEMOHCTPUPOBATH
MOHMMAaHNE MPOBEJCHHBIX PAacUyeTOB (aHAJIM30B, CUTYallMii), B cllyyae 3aTpyAHEHUN oOpamarbes K
IIPEI0JIaBaTEIIIO.

caMmocCTosiTeNbHast paboTa CTYACHTOB MO MPOTPaMMe JIUCIUIUTAHBL;

— mnpopaboTka MaTepuaina nporpammsl ¢ C/10;

— KOHTPOIIb MpoIiecca 00yueHus myTeM npomMexkyTouHoro tectupoBanus ¢ C/10;

— IOJITOTOBKA K BHITIOJIHEHUIO JIAOOPATOPHBIX PabOT B JTAOOpaTOPUSIX BY3a;

— o0CyXeHHe U 3aiuTa pedepaToB M0 AUCIHUILINHE,

— MOATOTOBKA, IPEJICTABICHUE M 00CYXK/ICHUE MTPE3CHTAIINI HA CEMUHAPCKUX 3aHATHSAX;

[TpenycMoTpeHa BO3MOKHOCTh HCIIOJIB30BAHUS AJIEKTPOHHOTO OOy4YEHUS, TUCTAHIIMOHHBIX
oOpasoBarenbHbIX TexHoJorui. Bece martepuansr pazmematorcs B CIIO Mockosckoro Ilomurexa
(https://Ims.mospolytech.ru/).

JlaGopatopHasi paboTa Mmoapa3yMeBaeT CaMOCTOSTENILHOE BHIITOJIHEHHE CTYIACHTOM (TPYyIITONn
CTYJCHTOB) NMPAKTUYECKUX ACUCTBUN MO ompenenéHHOM Teme, Llenp BBIMONHEHUS U HAMHUCAHUS
oryeTa Mo JabopaTopHo paboTe —(hOPMHUPOBAHHWE y CTYACHTAa HABBIKOB JOKYMECHTHPOBAHHS
JeMCTBUI M MpeiCTaBlIeHUs] COOpaHHBIX MaTepHalioB U (DaKTOB B COOTBETCTBUU C TPeOOBAHUSIMH,
NPEIBSBISIEMBIMHU K OTYETaM.

B oruere 101KHBI OBITH PE/ICTABICHBIL:

- Ha3BaHHE U HOMeEp J1JabopaTOpHON pabOTHI;

- TeMa U aKTYaJIbHOCTb (KpaTKuil 0030p JUIsl 4ero Hy>KeH JaHHbII METOA W/WIN U3ydaeMbli
npouecc, BAB u T.1);

- BBeJIeHHE (0OBSCHSCTCS MPUHIIUIIOB METO/1a; €€ 3HAUUMOCTh, AKTYaJIbHOCTh; YKa3bIBAIOTCS
enb ¥ 3aJaud  MHHHU-HCCIECOBAHUS; MOTYT OBITh TIEPEYMCIIEHBl HEKOTOPhIE WCTOYHUKU
UHpOpMAaIMN);

- OCHOBHAs 4acTh: X0/ pa00ThI (OTpakeHbI IEHCTBUS 10 JOCTHXKEHHIO IOCTaBJICHHBIX 33/1a4),
pe3yabTaThl (3aUKCUPOBAHBI PE3YJIbTATHI, BHIMOIHEHB HEOOXOIUMBIE PACUETHI);

- 3aKJIF0YEHHE (KpAaTKUE BBIBOJIBI);

HlpudT: Time, 14 nt. Mexctpounstit uatepsai: 1,5. A63ar: 1.25 (wmu 1,27). BeipaBHuBaHue
TeKcTa: 1o mmpuHe. [lepenoc: apromarnyeckuid. TUTYIBHBIHN JHCT B COOTBETCTBUU C TPEOOBAHUAMU
kadenpsl k opopmiieHnIo yueOHOM nokymeHTauuu. [lomyckaercss opopmileHHE Ha JUCTE ¢ 00enx
CTOPOH, KPOME THUTYJIHOTO JIMCTA.

JIaGopaTtopHbie pabOTHI OIEHUBAIOTCS «3aUTEHO» W «HE 3a4T€HO» TPH YCIOBHHU
BBITTOJIHEHHOM Ha 3aHATUH paboThl, 0pOPMIICHHS B YCTAHOBIEHHOM MOPSAKE U «3alUTHD» pPadOTHI B
BHUJIC OTBETOB IPETIOIABATEIIO MO CYTH M COJIEPIKAHUIO paOOTHI.

CryneHTaM, IpOMYCTUBIIUM 3aHATHS (HE3aBUCHMO OT MIPUYHH), HE UMEIOIINE MTUCHbMEHHOTO
peleHns 3a1a49 WM He TTOArOTOBUBIINECS K JAHHOMY MTPAKTHYECKOMY 3aHSATHIO, PEKOMEHIYETCS HEe
M03K€ YeM B 2-HEJIeNbHbIM CPOK SIBUTHCS HA KOHCYJBTALMIO K MPENOJaBaTeI0 U OTYUTATHCS IO
TeMe, u3yvaBuieiics Ha 3aHATud. CTyIeHThl, HE OTYMTABILUECS MO KaXKJOW HE MpOopaboTaHHON UMHU
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Ha 3aHATUSX TeME K Hadyally 3a4€THOW CECCHH, YIYCKAIOT BO3MOXKHOCTH IOJIYYUTh TTOJOKEHHBIC
0asutbl 32 paboTy B COOTBETCTBYIOILIEM CEMECTpE.

CryneHTbl, MPOIYCTUBIINE 3aHATHS W/WIM HE CIaBIIMEe Bce JabopaTopHble pabOTHl HE
JomyckaTes K 3adery. CTyHEHT, NMpONMyCTUBLIMKA Ja0OpaTOpHYIO paboTy MO YBaKUTEIBHOU
MIPUYHHE, UMEET MPaBO €€ 0TpadoTaTh B KOHIIE cemecTpa (He Oosiee 3 mabopaTopHbIX padoT).

1. ®oH/1 O1IEHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHM s

ChopMUpOBaHHOCTh KOMITETEHIIHIA IPH U3YUSCHUH TACIUILTUHBI OMPEACIISICTCS IIOCPEACTBOM
OLCHKHN COOTBETCTBUA OTBECTOB I/I/I/IJII/I BBITIOJIHCHUA 3aﬂaHI/II\/JI 3a4BJICHHBIM MHIWKATOpaM B paMKax
MEPOTIPUATHI TEKYIIETO KOHTPOJISI M IMPOMEXKYTOYHOH arrectanuu (9k3amMeHa). B TeueHme
POXOXKJICHHUS 00pa30BaTEIbHON MPOTPaMMBbl CTYACHTHI TOJIKHBI U3YYUTh JICKIIMOHHBIA MaTepual,
MIOCEIIaTh U Y4aCTBOBATh B OOCYKJCHHH Ha NPAKTUYCCKUX 3aHATHUSAX , BHITIOJIHHUTh U 3allIUTUTh BCE
nabopaTopHbIE paOOTHI.

7.2 lllkana u KPUTEPHHU OLlEHUBAHUS Pe3yJIbTATOB 00yUeHHUsI

(I)opMa HpOMC}I(YTO‘IHOﬁ aTTeCTalluM: 3a4TCT.

IIIxamna onieHMBaHUS Onucaune

BeimonHeHsl Bce BHIBI Y4eOHOH paboOThHI, MPEeayCMOTPEHHBIC
yueOHbIM TUIaHOM. CTYOEHT JEeMOHCTPUPYET COOTBETCTBHE
3HaHWW, YMEHUH, HABBIKOB MPHUBEACHHBIM B  TabmuIax
SATTEHO MoKa3arenei,  Oomepupyer  MNPUOOPETEHHBIMH  3HAHHSIMH,
YMEHUSAMHU, HABBIKAMU, IPUMEHSIET UX B CUTYaLIUAX IIOBBILIEHHON

CJIOKHOCTH.

He BpimonHeH oauH wiM Oojee BHAOB Yy4yeOHOH paboOTHI,
NPEIYyCMOTPEHHBIX Y4eOHBIM IU1aHOM. CTYIEeHT AEMOHCTPUPYET
HEMOJIHOe  COOTBETCTBME  3HAHUM,  yMEHHWIl,  HaBBIKOB
NPUBEJCHHBIM B  Ta0nuIax IMoka3aTeied, JOMYyCKaloTCs
Heszaureno .
3HAYMUTENIbHbIE OIIMOKH, TMPOSBISAETCS OTCYTCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB I10 PsIIy TOKa3aTeiel, CTYyJeHT HCIBITHIBACT
3HAYHUTENBHBIC 3aTPYIHEHUS MPH ONEPUPOBAHUH 3HAHUSIMHU U

YMCHUSMHU IIPHU UX IMIEPCHOCEC HA HOBBIC CUTYAIUU.

7.3 OueHoYHbIE CpecTBa

7.3.1 Texymuii KOHTPOJIb

IIpuMep TecTOB /Il MPOMEKYTOYHOT0 KOHTPOJIS
1. Jlns BbImeNeHHS KIETOK U3 KYJIbTYPaJIbHON CPEbl UCTIONB3YIOT:
A - pnoranuro;
b - cenumenTanuto;
B - cenmapanuro;
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I - nenTpudyrupoanue;
I - dunbTpoBanue.

2.  XUMHYECKUU METOJ pa3pylLIeHHsI KJIIETOK UCIONb3YIOT MPU:
A - yCTOMYUBOCTH MOJIy4aeMOro MPOAYKTa K IIETIOYHOM epeie;
b - HecTaOunpHOCTH MOy4yaeMOro MPoJIyKTa B IIEIOYHOU CPEJIE;
B - Tepmudeckoil yCTOHYMBOCTH I10JIy4aeMOr0 POAYKTa;
I' - TepMOIaOMIIBHOCTH TIOJy4aEMOT0 IIPOAYKTA;
J1 - 1100BbIX YCIIOBUSX.

3. Bammuctudeckas qe3WHTETpaIus KIETOK OCHOBaHA Ha!
A - 6oMOapIMpOBKE KIETOYHON MacChl TSXKEIBIMU SIIPaMU;
b - cIBUTOBBIX HAIIPSKEHUSAX MOBEPXHOCTH MHEPTHBIX HIAPUKOB, JIONACTEN U
peakTopa;
B - ynapHoMm BO31€lCTBUY KIIETOK O HEMOJABUKHYIO IOBEPXHOCTH;
I' - o6pabotke ¥Y3;
[l - BO3IEiICTBUU BBICOKOTO JABJICHUSI.

4. Ha3znaueHwue 3allIUTHBIX CPE:
A - 3amuTa OT U3MEHEHUI! B Mpoliecce 3aMOpaKUBaHUS;
b - 3ammTa OT M3MEHEHMH B IIPOLECCE BBICYIIMBAHUS U IIPH MMOCIEAYIOIIEM XPAHCHUM;
B - noBblIIeHre yCTOMYHUBOCTH K aHTHOMOTUYECKUM BEIIECTBAM;
I'- HOHOHHHTCHBHBIﬁ HCTOYHUK ITMTATCIIBHBIX BECUICCTB,
J1 - 3amuTa OT BIMSIHUS IPOYKTOB METAa00IM3Ma.

5.  DyHKIHIO 3aLUTHBIX CPEJl CHOCOOHBI BHITIOTHSITD:
A - BBICOKOKOHIICHTPUPOBAHHBIC MUHEPATHHHIE COJIH;
b - BMC (IIBII, gexctpaH, xeJIaTHH, ENTOH);
B - ITAB (1BuH-80, crieHbI);
I' - aspocwu;
I - Hu3KOMOJIEKYIIsIpHBIE U Oy(hepHbIe KOMITOHEHTHI (TJII0TamaT, Tpuc-oydep).

Bonpoch! /15 NOATOTOBKH K KOHTPOJIbHBIM padoTam.

1. Ha3zoBuTe OCHOBHBIE CTaAMH TUIIOBOT'O OMOTEXHOIOTUYECKOTO MPOU3BOICTBA.

2. Kakue moArOTOBUTEIBHBIC CTAJWH BCTPEYAIOTCS B PA3IMUHBIX OMOTEXHOJIOTHYCCKUX
MIPOU3BOJICTBAX.

3. HazoBuTe BapuaHTHI MPOIECCOB, PCATU3YIONIUX OCHOBHYIO — OMOTEXHOJOTHYCCKYIO —
CTa/IUIO TIPOU3BOJICTBA.

4. KakoBbl CXOJICTBO U pa3nuyusi B cTaausax QepMmeHTanuu, OwoTpaHchopmanud u
ouokaTanuza?

5. Ha3zoBuTe BapHaHTHl MPOIECCOB, PEANU3YIONUX CTAAUI0 pa3feNieHUs] >KUIKOCTH W
OHoMacchl.

6. TlepeuncnuTe MPOIECCHI, HCIIOJIB3yeMbIe Ha CTAJIUSAX BBIJICIICHUS BHEKICTOYHBIX H
BHYTPHUKIIETOYHBIX TIPOAYKTOB MeTab0JIM3MA.

7. Onwummre nporiecc OMOAETpaaliy, €ro OTIIMYNE OT CTEPUIIN3AIUNA MUKPOOPTaHU3MOB.

8. Ha3zoBuTe mporecchl, UCIOIb3YeMbIe TP OYUCTKE OMOTIPOAYKTOB OT IIPUMECEH.
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9. Kakwue nmporecchl IPUMEHSIOT [T KOHLIIEHTPUPOBAHHS OHOIPOTYKTOB?

10. Pacckaxwute o mporieccax moyu4eHus: TOTOBBIX OPM OHOIIPOAYKTOB.

11. Kak 0OBIYHO M3MEHSETCS KOHLEHTpalus LEJIeBOro IMPOAYKTAa Ha pa3HbIX CTaausaX
OMOTEXHOJIOTMYECKOTO IPOU3BOICTBA?

12. B uém 3akirouaeTcst kiaccuukanus OMOTEXHOJIOTUYECKUX MPOU3BOACTB IO THUIIAM
TEXHOJIOTUYECKUX CXeM?

13. Yto Takoe 610K-cxemMa OMOTEXHOJIOTHIECKOTO IPOU3BOICTBA?

14. O6bsicauTe 00OOMIEHHOE CTEXHOMETPHUYECKOE YpaBHEHHE MHUKPOOHOIOTHYECKOTO
npoliecca 1o aHaJOrMH ¢ XUMHUYECKOH peakiue.

15. Kak onpenenuts ycaoBHYO «(hopMyiTy» 6MoMacchl U3 €€ 3JIeMEHTHOro cocraBa?

16. [osicuute nmousitue C-mMost GHOMACCHI.

17. llpusenute opmyny Croyrxamepa st 6momaccel. KakoBa monekymnsipHas macca C-
MoJIs?

18. Kak paccuntaTh CTEXHOMETPUIECKHIA BBIXO]] OMOMACCHI OT HCITOJIb3YEMOTO YIIIEPOIHOTO
cyOctpara?

19. Yro Takoe «I0CTYIHBIE AIEKTPOHBI» B CyOCcTpaTax u B Onomacce?

20. Kak paccunTarh cTeneHb BOCCTAaHOBJIECHHOCTH CyOCTpaToB, OMOMAacChl U IPOAYKTOB
MeTabonu3ma?

21. Kak paccuuTarh CTEXHOMETpHUYECKHE KOA((UIIMEHTHI Tporecca (pepMeHTaH, UMes
KOJINYECTBO U3PACXOJI0BAHHOI0 cyOCTpaTa U 00pa30BaBIIMXCS IPOYKTOB M OMOMacChI?

22. KakoBa CTeIeHb BOCCTAHOBJICHHOCTH BO/IbI, JHOKCHIA YTIIEpPOa, aMMHaKa, MeTaHa?

23. Kak onpenenuTb CKOPOCTb BbIJICJIEHUS TEIUIa B Mpolecce (hepMeHTaIMH, 3Hasi CKOPOCTH
notpedsieHus cyocTparta 1 00pa3oBaHus IPOAYKTOB MeTabonn3mMa 1 caMoil Onomacchl?

24. Kaxk ompenenuTh MHTEHCHBHOCTHh TEIUIOBBICICHUS B Mpolecce (epMeHTaluu Ha
OCHOBAHMHU CKOPOCTH MOTPeOICHUs KUcIopoaa?

25. Kak wm3meHsieTcst 00BbEM JKHUAKOCTH B TIpOILECCaxX IMEPHOAMYECKON, HENpPEepHIBHOH,
MHOTOLUKIMYECKONH U OTbEMHO-A0IUBHON (pepmeHTaruun?

26. Uem otinuaercs yar-haza ot cTanoHapHo# (assl pepmenTarumn?

27. CBs3b BpeMEHH IeHepaltiy ¢ yIeIbHOM CKOPOCThIO POCTa.

28. YKaxuTe Pa3MEpPHOCTh yIEIBHOW CKOPOCTH pocTa M €€ MpUMEpHbIC 3HAYCHUS JUIS
OakTepuii, TpuOOB, MUKPOBOIOPOCTIEH, pACTUTEIBHBIX KJIETOK.

29. DKOHOMHYECKUI KOXPPHUIIMEHT pocTa OMOMACCHI U CIIOCOOBI €T0 OTIPEICTICHHSI.

30. Makpocrexnomerpuueckre Ko3ppuuneHTs! mporecca pepMeHTaIum.

31. YUro Takoe 3aTparhl cyOcTpaTa Ha MOAJIEp>KaHUE XKU3HEAEATEIbHOCTH?

32. CpenHsisi MPOU3BOAUTENLHOCTD TMpoliecca (GepMEeHTallMd U MEeToAbl €€ rpaduyeckoro
OIpeIeTICHNUSI.

33. Kak wHaliTu BpeMs 3aBepILICHUS IEPUOJUYECKOro  Iporecca  (epMeHTalHH,
oOecrneunBaroliee ONTUMAIbHOE 3HAU€HUE CPeAHEN MPOU3BOIUTENBHOCTH Mpoliecca’?

34. IlpuBenTe BapuaHTHl YpaBHEHHH KWHETHKH POCTa MHKPOOPTaHU3MOB, B KOTOPBIX
CKOpPOCTB POCTa 3aBUCHUT OT KOHIIEHTpaLluu cyOcTpara.

35. IIpoBenute aHanu3 ypaBHEHUs MOHO M MOKaXHUTE 3aBUCUMOCTb ()OPMBI 3aBUCUMOCTH OT
KUHETHYECKUX KOHCTAHT.

36. Meronel JlaitnyuBepa u bapka u Kopuum-boyaena 1uist ompenesneHus KOHCTAHT
ypaBHeHUs1 MoHo.

37. Monenu Mo3epa, [lepra u Anzproca, uX oTaM4Hs OT MoJeId MOHO.

38. Kak ompeneianTh ONTUMAIBHYIO KOHIIEHTPAIMIO CcyOcTpaTa B Mojenw AHApIOca IO
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KMHETUYECKUM KOHCTaHTaM YpaBHEHMsI?

39. Uem otnmuaroTcst Monenu XuHIIensByna, Mepycamumckoro u beprrepa, B KOTOpBIX
CKOpPOCTbh POCTa MUKPOOPTaHU3MOB 3aBHCUT OT KOHLEHTPAIMK IPOAYKTa MeTaboau3Ma?

40. HazoBute BUbI MHOTO(aKTOPHBIX KWHETUYECKUX YPaBHEHUH.

41. Yem OTIHMYAIOTCS albTEPHATUBHBIE MHOTO(AKTOPHBIC KMHETHYECKUE YPAaBHEHHS OT
MYJIBTUIUIMKATUBHBIX U aJINTUBHBIX?

42. 3anumute ypaBHeHre MoHo-Hepycamumckoro.

43. IlpuBenuTe ypaBHEHHE KMHETHKH POCTa OMOMAacChl ¢ KOHKYPEHTHBIM TOPMOKEHHEM
BTOPBIM CYOCTPAaTOM WM MIPOAYKTOM METa0O0IM3Ma.

44, Tlpusenute ypaBHeHMe KoOHTya, yduThIBarollee BIMSHHUE «TE€CHOTBI» KYJIbTYpbl Ha
YIEIbHYIO CKOPOCTh POCTAa MUKPOOPTraHU3MOB.

45. 3anumure KUHETUYECKUE YPABHEHUS, YUYUTHIBAIOUIME OJHOBPEMEHHBIM pPOCT H
JUCCUMIIIALINIO (OTMHpaHKUE) OMOMACChl MUKPOOPTaHU3MOB.

46. 3anuIuuTe BapUaHTHl YpPaBHEHHH KWHETHKH JUCCUMHIISIIUH MHKPOOPTAaHHU3MOB IIO
['epbepty, @epxronbcTy win PamkpuiHa.

47. MeTto il MaTEMaTHYECKOTO OMMCAHUS BIMSHUS Temreparypbl 1 pH Ha KMHETUKY pocTa
MHUKPOOPIaHU3MOB.

48. Ypasuenue Jlrogexkunra u Ilaiipu mis onvcanus KWHETHKH OMOCHHTE3a MPOIYKTOB
MeTabosm3Ma.

49. BapuaHThl MaTEMAaTUYECKUX MOJETICH KHHETHKH OMOCHHTE3a IPOJIYKTOB METa00IM3Ma C
yJIeIbHOM CKOPOCTBIO pocTa OMOMacChl Kak IapamMeTpa-apryMeHTa.

50. CucremHass MoOJenb, Y4YUTHIBAIOLIAas OJHOBPEMEHHOE  0Opa3oBaHHME  MPOJYKTa
MeTabonM3Ma U ero MHAKTUBALIMIO (pa3pyllIeHue).

51. BapuaHTbl KHHETUKU HHAKTUBAIMU IPOYKTOB META00IN3MA .

52. Bapuantsl 3aBHCUMOCTH  KOd((uIMeHTa mMomAep)KaHUs IKU3HEACATETBHOCTH  OT
napaMeTpoB Ipoliecca GepMeHTaLUH.

53. TyOynsipHBI MpoIecC HEMPEPHIBHOTO KYJITHBUPOBAHUS MEKPOOPTraHU3MOB. B uéMm ero
CXOJICTBO C IIEPUOAUYECKUM TpoIieccoM?

54. XemMocTaTHBIN IPOLECC HEMPEPHIBHOTO KYJIBTUBUPOBAHUS C OJUHOUYHBIM OMOPEAKTOPOM.

55. MaremMaTtuueckuii aHaJIM3 XeMOCTAaTHOTO Mpollecca Ha OCHOBE MOJIHIA MOHO.

56. Kak 3aBUCAT KOHIICHTpaI[Msi OMOMAacChl W OCTAaTOYHAsh KOHIICHTpaIus cyOcTpara B
XEMOCTAaTHOM IIpOIEcce OT CKOPOCTH pa30aBieHUsI U OT KOHLIEHTpPALMK cyOcTpaTa B M0JaBaeMOM
MIOTOKE?

57. Ilokaxwure, 4To yAelnbHas CKOPOCTh POCTa OMOMAcCChl B XEMOCTATHOM IIPOLIECCE paBHA
CKOpOCTH pa30aBlIeHUS.

58. Ilpn kakoii ckopocTH pa30aBieHHsI B XEMOCTAaTe NMPOWU3BOAMTEIBHOCTH IO OHoMacce
ABJIIETCS MAKCUMAJIbHOM ?

59. Ilokaxkure, B KakOM Tpollecce MPOU3BOAUTENLHOCTE IO Ouomacce Ooble: B
XEMOCTAaTHOM WJIM B TIEPUOJUUECKOM Iporecce pepMeHTauu?

60. Uto Takoe BBIMBIBaHHE KYJIBTYPBI U3 XEMOCTaTa U MPH KaKOi CKOPOCTH paz0aBiieHHUs] OHO
IIPOUCXOUT?

61. ABTOCENEKIMS B XeMOCTaTHOM IIpoLiecce U e€ MaTeMaTuyeckoe 00OCHOBaHHUE.

62. Uto Takoe XeMOCTaT C BHEIIHUM KOHTYPOM PEryJINpOBaHuUs?

63. Kak paboTaroT TypOugocTaT u OKcucTar ?

64. Uto Takoe KOHKOpJAHTHBIE U TUCKOPAAHTHBIE (haKTOPHI?

65. Kak  paccumrarh  CyOONTHMAQJIBHYIO  CTYIIEHYATY0 MpPOTpaMMy  TOJICpPIKaHHS
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KOHKOPAAHTHOTO (hakTopa B mporuecce hepMeHTaIin?

66. Uto Takoe MaciitabupoBaHue mporecca pepMeHTaun?

67. MOXXHO 1M UCHOJIB30BaTh TEKYIIYH KOHLEHTPALMIO PACTBOPEHHOIO KHCIOPOJa Kak
napaMeTp MacImTabupoBaHUs adPOOHBIX MPOIECCOB epPMEHTAITUN?

68. 3aBUCUMOCTh ~ KOHIEHTPAIlMM  pPAcTBOPEHHOrO  KHCIOpona OT  Koddduuumenra
Maccornepeayn ra3 — )KUIKOCTb.

69. KLa xak mapameTp MacimTabupoBaHus adpPOOHBIX IIPOIECCOB.

70. Kak ydecTs ipu MacIITaOMpOBaHUH Pa3HYIO BBICOTY epMEHTEPOB?

71. Kak ywectp mnpu MacmITaOMpOBAHMM WHTUOMPOBAaHHME MPOLIECCA PACTBOPEHHBIM
YIJIEKUCIIBIM Ta30M?

72. Kak ydecTh npu MaciiTaOMpOBaHUM BO3ACHCTBUE MEXaHUYECKOTO IME€pPEeMEIINBAHUS
HEMOCPEJCTBEHHO Ha KJIETKH MUKPOOPTaHU3MOB?

73. Kakue 3Hau€HHs OKPYXHON CKOPOCTH MEIIAIKH JIOITYCTUMBI 17151 0aKTepHaIbHBIX KIETOK,
TPOKIKEH, PACTUTEIHHBIX U )KUBOTHBIX KJIETOK?

74. TlpuBenuTe CTEXHOMETPUYECKHE CXEMBI OJHO- M JIBYXCYOCTpaTHBIX (hepMEHTaTHBHBIX
peaKuuii.

75. BbIBO/1 KHHETHYECKOT0 YpaBHeHUsI Muxasnuca-MeHTeH.

76. CriocoOsI orpe/iesieHusl KOHCTaHT ypaBHeHHsI Muxasnuca-MeHTeH.

77. Equaunpl - akTMBHOCTH  (epMeHTa  (pa3MepHocTh). KakoBa uXx CBs3b € Maccoi
(bepMeHTHOTO npenapara’?

78. Kak yuuThIBaeTCsl B ypaBHEHUHM (EpPMEHTATUBHOW KUHETUKU Jerpajaanus pepMeHTa B
X0Jie OMOKaTaIUTUYECKOTro rpolecca’?

79. Ynuepxxanue ¢epMeHTa B 30HE PEaKIHMHU C IOMOIIBI0 MeMOpaHHOro OHOpeakTopa.
Henocratku 3Toro criocob6a.

80. B uéwm 3akirrouaeTcsi MPUHIMIT UMMOOWIN3auK (pepMeHTOB?

81. KakoBbI OCHOBHBIC METO Bl UMMOOMITH3AINH (DepMEHTOB?

82. IMmMoOMIM30BaHHBIE MEPTBBIE U )KUBBIE KIIETKH MUKPOOPTaHU3MOB.

83. KaxoBsl mu¢dy3rnoHHBIE OTpaHIUYEHHS B IpaHylaX WMMOOWIN30BAaHHBIX (DEPMEHTOB H
KJIETOK?

84. IlpyuniHa UCKaX€HMS MAKPOKMHETUKH (PEPMEHTATUBHBIX peakuid B TpaHyIax
UMMOOMIIN30BaHHOTO OMOKATaIN3aTopa.

85. Uro takoe kputepuii Jlamkénepa Ui rpaHysl UMMOOMIN30BaHHBIX Ki1eTOk? CBs3b
CTETIeHU UCKKEHHUSI MAaKPOKUHETHKH ¢ KputepueM Jlamkénepa.

86. Uto Takoe MIOBBIM HHAECKC?

87. Kax onpezensercs cenapupyeMocThb KyIbTYPaIbHbBIX KUIKOCTENH?

88. ITo kakoMy TOKa3aTesro CPAaBHUBAIOT MEXTy COOOH cernapaTopsl U HEHTpUyru?

89. B uém cyTh QHIBTpaIIUK C HCIIOTB30BAaHHEM (PIIIBTPOBATEHBIX IOPOIITKOB?

90. Uro obecrieunBaeT BO3MOXKHOCTh BBICOKMX CKOpOCTEH MHUKpPOQWIBTpAlMU TpU
JIOCTAaTOYHO BBICOKUX KOHIEHTPAIUAX MUKPOOHBIX CyCIIEH3UI?

91. Ha uém ocHoBaHa ¢uIoTalus MUKPOOPTaHU3MOB?

92. CpaBHeHHNe THEBMATHYECKOI, HAIIOPHOM U 31EeKTPOQIIOTAIHH.

93. TosicHUTE OTIINYME IE3UHTETPALIMH MUKPOOPTAHU3MOB OT CTEPHIIM3AIIMH U H3METbYCHUS.

94. Onummre 0aUTMCTHIESCKYIO U JICKOMITPECCHOHHYIO JIC3UHTETPALIHIO.

95. depMeHTaTUBHBIE METO/IbI IE3UHTETPALIMN MUKPOOPTaHU3MOB.

96. B uém 3akiouaercsi MeToJl co3qaHus YPQPEeKTUBHON Mex(a3HON MOBEPXHOCTH HpHU

9KCTPAarupoBaHvul KOMIIOHCHTOB U3 OroMaccel MI/IKpOOpFaHI/BMOB?
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97. YUto maét 3KCTparupoBaHUE «CYMEPKPUTHUCCKUMM» KUIAKOCTSIMH?

98. HazoBuTe BeliecTBa, UCIOJIb3yEMbIE B KaUECTBE «CYNEPKPHUTUYECKHX» HKCTPAreHTOB
OMOMacchl, ¥ MapaMeTphbl KX KPUTHUECKUX TOYEK M0 TEMIIEpaType U TaBICHUIO.

99. OcobenHOCTH KUIKO(DAZHOM IKCTPAKITH JTAOMIBHBIX MPOAYKTOB OMOTEXHOJIOTHH.

100. ITouemy npH SKCTPAKIMU MEHUIMIUTMHA HCIIONB3YIOT LIEHTPOOECKHBIE IKCTPAKTOPHI?

101. Yem oTnuyaroTcs HOHOOOMEHHBIE KOJIOHHBI OTKPBITOTO U 3aKPHITOTO THUMA?

102. HazoBuTe TEpMUHBI, HCIIOIB3YEMBbIE /Il YYACTBYIOIIMX B IPOLIECCE HOHHOTO 0OMEeHa
BEIIECTB Ha CTAJAUSIX COPOIMH U JECOPOLIUU.

103. MoOHO 71 HCTIOIB30BaTh HOHOOOMEHHOE BBIJICIICHUE MTPOYKTa HEMOCPEACTBEHHO U3
CYCIIEH3UH MUKPOOPIaHU3MOB?

104. UYewm oTnmvaercs aicopOIuss MUKPOTIOPUCTHIMU COPOCHTaAMH OT HOHHOTO 0OMeHa?

105. Kakass oOcHOBHasi  XapaKTEPUCTHKAa  HUCIOJB3YEeTCS Ui  OLEHKH  KayecTBa
MHUKPOHOPHCTHIX COPOCHTOB?

106. Yem xpomaTorpacdus oTimgaercs ot necopouuu? Kakue cyniecTByroT pa3HOBUIHOCTH
xpomatorpadun?

107. OcHoBHBIE MEXaHU3MbI OMOCOPOITUN METAIIIOB.

108. PaznoBugHOCTHM OHOCOPOLIMM METAIJIOB C JAECTPYKLMEW U C pereHepanuend KIeToK
MUKPOOPTaHU3MOB.

109. TanrenuuanbHas MUKpOQHUIbTpaLUs — B 4€M €€ mpeumyiiecTa’?

110. Yo Takoe auaduiabTparys, Kakue 3a1a4ud OHa periaet?

111. Yro ABnseTcs ABMXKYILEH CHIION mpoliecca auanusa?

112. DnexTpomauains — IS KaKuX [eJIeH STOT MPOIECC UCIOIb3yeTCs?

113. JIBwkymias cuia mporecca yiabTpadriIbTpaIi.

114. TlpuuuHBl KOHLIEHTPAIIMOHHON MONSAPH3AIMHA TPU YIbTpaQUIbTpAl U CIOCOOBI
OOpBOBI C HETO.

115. Ilpu kakux JaBICHHUSX MPOTEKAIOT MPOIECCHl MUKPO-, YAbTpa-, HAHO- PUIBTPAINH U
npoiiecc oOpaTHOro ocMoca’?

IIpumep KOHTPOILHOM PadOTHI

Bapmuanr 1
1. DnemenTsl, cnararomue 6uorexnonoruto. Cyoctparsl. [IutatenbHbie cpepl.
2. Oco0eHHOCTH UMMOOUIIM30BAHHBIX (DEPMEHTOB.
3. Tpunuun peiictBus a3poteHkoB. CocTaB aKTUBHOTO WIIA.
Bapuanr 2
1. XapakTepuUCTHKA OCHOBHBIX CTaJIUi OMOTEXHOJOTHUECKUX MPOLIECCOB.
2. DIEeMEeHTHI, ciararonme OuoTexXHOIoruto. [IpoayKThI.
3. buomeraHnorenes.
BapwuanT 3
1. DJeMeHTHI, cararomne OMOTEXHOIOTHIO. broornyeckne areHThl.
2. ®epmentsl. CrienupUUHOCT, AKTUBHOCTH ()EPMEHTOB.
3. Ipunuun neiictust 6nodpuinbTpoB. CocTaB OMOIICHKH.
Bapuanr 4
1. Knerounast mH)XEHEPHsI, TPUHIIUITHI, BO3MOKHOCTH.
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2. Bakuunbl. Bunsl, noinydeHue.

3. MukpoOHOe BhIIIeTaYBaHIE U OMOTEOTEXHOJIOTHSI METAJIIIOB.
Bapuant 5

1. Tlomydenue Guo3TaHoIa.

2. buonornyeckas aerpaaanus KCCHOOMOTHKOB.

3. IIpobuotuku u npebuotuku. [lonyuenne, Ha3HaUCHHE.

33[[3]-[1/[5[ AJIA peIICHUA Keiic-3a1a4

Keiic-3amaua 1
depmentep 63m°, kosdunuent 3anonuenus 0,7.

OnpenenuTh KOJIWYECTBO KOMIIOHEHTOB OCHOBHOW (DepPMEHTAIMOHHOM Cpebl B KI' MPU
CJIEAYIOLIEM COCTaBeE:

Menacca 20 %
Kykypy3Hblit o5KcTpakT 4,5 %
(NH4)2SO4 3.0 %
KH2PO4 15,0 r/n
MgSO4 7,0 v/n

Keiic-agaua 2
Onpenenuth pacxox 3epHa (mmeHuna) Ha noixydeHue 10T mpoaykTa, ecinu Kod(pUIHEHT

koHBepcun PB B mpoaykt paBen 48%, a Beixon pepMeHTONM3aTa KpaxMaina ¢ cogepxanuemM PB 50%
u3 3epHa — 1,2M° u3 1T 3epHa.

Ketic-3amaua 3
OnpenenuTh COCTaB MUTATEIBLHON CPEIbI B TPOIICHTAX M /1, €CJIU JUIs TPUTOTOBICHUS 125M3

Cpelpl YIIIo:
Caxap-chiper- 10 000 kr
KyKkypy3HbIil 9KCTpaKT 550 kr
(NH4)2S04 500 kr
KH2PO4 250 kxr
MgSO4 150 xr

Kelic-agaua 4
KynbTypanbHas kuakocTs coaepsxut 45r/1 ACB 6uomaccsl. O6bem cnupa — 2503,

CKONBbKO KI' OMOMACCHI MOJIYYUTCS TIOCTE €€ OTHeNeHUs (DUiIbTpanued, eciau BIIaXXHOCTh
6uomaccel ocie GunbTpanun 79%.

Keiic-3amaua 5
Cxkonpko Heobxomumo 100% consnoit kucnotsl (koHnentpamus HCl 24%) ans nepesoaa 10T

L-1u3uHa B TU3UH MOHOXJIOPruapar, €CJIN MOJICKYJIsIpHAad Macca L-mu3una paBHa 164MOJ’I.CI[.

Keiic-3aga4a 6
KynsTypanpHas KHAKOCTh cofepskut 60r/m1 mpomykra. O6beM K.k paseH 150m°. Kaxosa
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KOHIIGHTpalusl NMPOAyKTa B (pUiIbTpaTe MOCie OTACNEHHs OMOMAacchl, €ClIM MOTEpH MPOAYKTa C
6roMaccoii cocTaBnsaioT 12%, a 06beM dunsTpaTa 95Mm°.

Keiic-3anaua 7
KyneTypansHas KUAKOCTE copepkut 95r/1 ACB 6uomaccsr. O6beM crmba — 2500°,

CKOJIBKO KI' OMOMACCHI MOJIYYHUTCS TIOCTIE €€ OTIeNCHUs (DUITbTpanuei, eciu BIIaXHOCTh
Ooromaccel nocie ¢punbrpanuu 75%.

Ketic-3ayiaua 8
depmentep 120m°, kosddunuent 3anomaenns 0,75.

OnpenenuTh KOJIWYECTBO KOMIIOHEHTOB OCHOBHOW (DepMEHTAIIMOHHOM Cpelbl B KI' MPU
CJIEAYIOLIEM COCTaBE:

Menacca 20 %
Kykypy3Hblii 5KCTpaKT 45 %
(NH4)2SOq4 3,0 %
KH2PO4 15,0 r/n
MgSO4 7,0 v/n

Ketic-3aiaua 9
KynbTypabHas )KHIKOCTh cofepskut 150r/m mpomykra. O6bem K.k pasen 300m°. Kakopa

KOHIICHTpAIUsl TMPOAYKTa B (PHIbTpaTe TOCIE OTACICHHS OMOMACCHI, €CIM MOTEPU MPOIYKTA C
6HOMAacCoii COCTaBIAIOT 8%, a 06beM (ubTpaTa 200Mm°,

Keiic-3ayiaua 10
OnpenenuTh COCTaB MUTATEIbLHOM Cpe/Ibl B IPOICHTAX U I/JI, €CJIM JIJIsl IPUTrOTOBICHHS 250M3

Cpelbl YILIO:
Caxap-chIper- 25 000 kr
KyKypy3HbIi1 9KCTpaKT 12 000 kr
(NH4)2S04 700 kr
KH2POq4 500 kr
MgSO4 250 xr

Keiic-3amaua 11
Onpenenuth pacxoja 3epHa (MIICHUIIA) HA TONy4YeHUE 25T MPOAYKTa, ecliu KOd(PPUIIUEHT
kouBepcuu PB B ipoaykT paBer 53%, a BeIxoj pepMeHTOMM3aTa KpaxmMana ¢ coaepxkanrem PB 50%

u3 3epHa — 1,2M° u3 1T 3epHa.

Kelic-3amaua 12
Onpenenuth COCTaB MUTATENLHOM Cpe/Ibl B IPOIIEHTAX U T/J1, €CIH AJsl TPUroToBiIeHus 350M3

Cpebl YIIUIO:

Caxap-coipen- 35 000 kr
Kykypy3Hblil 5KCcTpakT 17 500 kr
(NH4)2SO0q4 950 kr
KH2PO4 550 kr
MgSO4 250 xr

20



Ketic-3amaua 13

Kakoe xommnuectBO BO3nyxa ¢ cojaepxaHueMm yriekucioro rasza 4,0% pereHepupyror
(OTOCHUHTE3UPYIOLINE MUKPOOPTaHU3MBI (XJIopeiia) 3a 24 yaca, eCciii KOHLIEHTPALUS XJIOPEILIbI
B KyJIbTypalibHOM skuakoctu 20r/m1, a 1t xsopemsl notpedisier B yac 1,2r COx.

Keiic-3aaua 14
Onpenenuth KOMMYECTBO (EPMEHTHOTO Ipenapara, HEoOXOAMMOro Ha IEpBOM CTaauu

(epMEHTAaTUBHOTO THIPOJM3a Kpaxmala, €Clid aKTHBHOCTh ()EPMEHTHOTO Tperapara paBHA
500E/mn, Ha Ir kpaxmama pacxonayercs 2,0E/r kpaxmana, a ruaponusy moasepraetcs 10m
CYCIIEH3MH KpaxMaja ¢ KoHueHTpamueil kpaxmaia 40%.

Ketic-3amaya 15

Jis tugponu3a 2511 CycrieH3ur KpaxMaia UCIoNIb30BaH Mpernapar aMIIOUTHIECKOTO (pepMeHTa
¢ aktuBHOCTRIO SOOE/Mut. OniTuManbHas KOHIICHTpanus epMEHTHOTO TIperapaTa B CyCIICH3UH —
0,5E/r xpaxmana. Omnpenenutb KOHIEHTPAIMIO KpaxMana B CYCIEH3UH, €CIH Ui
(hepMEeHTaTUBHOTO TUPOJIHN3a CYCIIEH3UU UCTIOIB30BaHO 2,5MJ1 JepMEHTHOTO Mpenapara.

Keiic-3ay1aua 16

Omnpenenuth KOJIMYECTBO (EPMEHTHOTO IMpernapara, HEOOXOIUMOrO Ha TIEPBOM CTaJuU
(epMEHTATUBHOTO THIPOJIKM3a Kpaxmala, €CI aKTUBHOCTh (PEPMEHTHOrO Ipernapara paBHA
500E/mn, Ha Ir kpaxmama pacxonyercs 2,0E/r kpaxmama, a ruaponusy moasepraercs 407
CYCIICH3UHU KpaxMaJja ¢ KoHIeHTparueil kpaxmaia 30%.

Ketic-3amaya 17

Onpenenuth pacxon 3epHa (mmieHuia) Ha nonydeHue 40T mpoaykra, eciu KodphuIueHT

kouBepcun PB B mpoaykT paBen 51%, a Berxo pepmenTOMM3aTa KpaxmMana ¢ coaepxannem PB 50%

u3 3epHa — 1,2M° u3 1T 3epHa.

IIpoBepouHbIe padoTHI

Tema «KynbTuBUpOBaHHE MUKPOOPTaHU3MOBY

BapnaHT 1. Kak AOJITO HaJ10 ITPOBOAUTDL MPOUECC KYIIbTUBUPOBAHUSA YKA3aHHBIX MUKPOOPIraHU3MOB,

YTOOBI B TIPEIITOJIOKCHUN YKCITOHCHIIMATLHOTO Pa3BUTHS UX KOJIMYECTBO yBeIrmuniaoch B 200 TeicsSY
pa3? Kakue BBIBOJbI MOXHO C/I€NIaTh?

Ne | n, 1/u | Ha3Banue
MUKpPOOpTraHu3mMa

1 |16 Bac. megaterium

2 120 Bac. subtilis

3 |24 E. coli

4 105 Candida scotti

BapnaHT 2. Kak J0JIIro H606XOI[I/IMO MNpOBOAWUTH MPOLECC KYJIbTUBUPOBAHUA MUKPOOPIraHU3MOB,

21



4TOOBI KOJMYECTBO KJIETOK KOHTaMHUHAHTOB (1,2,3) u 1eneBoi KynbTypbl (4) cTamu paBHBI?
KomuuectBo kieTok BHauane N Hau = 1. Kakue BBIBOJBI MOKHO CIENATH?

No | w, /9 | Ha3Banwue
MUKPOOPTraHu3Ma

1 |16 Bac. megaterium

2 120 Bac. subtilis

3 |24 E. coli

4 105 Candida scotti

Bapuant 3. Onpeaenuts 00beM KyIbTYpaIbHOW XUAKOCTH Vp, M3, €CIM W3BECTHO, YTO BpEeMs
reHepanuu KoHTamMuHaHTOB t=0,3 wyac, Bpemsi KynbTUBHpoBaHUs 1= 22 4ac. KoHueHTpauus
KOHTaMHHaHTa K Koy mporecca Ci=10" k11/mi1. B Hauase KynpTHBHpPOBAHUS B hepMEHTEp HOMANIA
1 kieTka KOHTaMUHAHTa, KOTopas mpoias nar-asy T,p=7/ 4ac, B JAIbHEUIIEM pa3BUBAIOCH IO
9KCIIOHEHIINAILHOMY 3aKOHY.

Tema «Acentuka»

Bapuantr 1. Omnpenenuth yacTtoTy A (KJI/4ac) MPOHMKHOBEHMSI TMOCTOPOHHEH MHKPO(MIOPHI B
dbepmeHTep ¢ 3arpy3Koi MUTATEIBHON CPe/Ibl B HEMPEPHIBHOM IPOIIeCcCe KyIbTUBUpOBaHUs. Pabounit
oovem V,=100 Mm3. Koadouuuent pazdaBnenus D=0,05 1/gac. HauanpHas KOHIIEHTpamus
KOHTAMHHAHTOB Cx=10° Ky1/M1.

Bapuaut 2. OnpenenuTh 4actory A (KJ/4ac) MPOHUKHOBEHHUS ITOCTOPOHHEH MHUKpPO(IOpHl B
depMeHTEp C 3arpy3koi MUTATENbHOM CpElbl, MPOLIEAIIYI0 CTEPUIU3ALUI0 C KpUTEPUEM
crepuian3anuu 6,9 B HENpepblBHOM Ipolecce KyJabTuBHpoBaHMs. Pabouunit o0vem Vp=10m3.
Ko>pdumment pasbasnerus D=0,005 1/gac. HauanpHas KOHIEHTpamus KOHTAaMHHAHTOB c,=10°
KJI/MJL

Tema «BeposTHOCTD 3arpsi3HEHUS TOCTOPOHHENH MUKPOQIIOpOI»
Bapuant 1. Onpenenuts BeposATHOCTh Hanmuuusag Q3< 3 KJIETOK MOCTOPOHHEH MHKpPOQIIOpHl B
3arpy3ke MUTATENbHON cpembl 00beMoMo 10 M3, MpOXOASIIHe AEeKOHTAMMHAIMIO C KPHTEpHEM
crepunusanuu 23,457, HavanpHas KoHIEHTpamus cx=10% xn/mo.

Pacnpenenenue Ilyaccona

Q@ =exp (-N)*(No/q!)
Bapuant 2. B pe3ynprare HEOCTOPOKHOCTH Ha IOJ MOMEUICHMS], B KOTOPOM IIPUTOTABIINBAIOTCA
HOPOUIKH Il U3TOTOBJIEHUS MATKHX JIEKApCTBEHHBIX (popM, ObLI0 mpoiuro V = 45 mi pacTtBopa ¢
KYJIBTYPOH COJIepIKaIlieid HecrmopooOpa3yoiue TeCT-MUKPOOPTaHU3MBI, ¢ KoHIeHTparwern Ci=20
Kk1/Mi. Bbina 3amuTa nosepxHocTs mona S=0,9 m2. KakoBa BEpOATHOCTh TOTO, UTO aHAIU3 TIOKAKET
BBIXOJI CTETIEHU MUKPOOHOM 3arpsi3HEHHOCTH MTOMEIICHUS 3a MPeAesIbl HOPMbI, KOTOPas COCTABIISIET
H<A = 12 xn/nm?.
Bapuant 3. B Qepmentepe o6bemoM Vp=27,77 M pasBuBaeTcs IieieBas KylbTypa IO
HKCIOHEHIIMATIBHOMY POCTY co ckopocTbio p=0,8 1/gac, txp=749ac, HayagbHas KOHLIEHTpALIHS
1e1eBoi KymbTyphl Xx=0,01 T/cM, yaembHBIH pacXo adpUpyIOIEro Bo3ayxa VIy=2m>/(M i *MHH).
Ha nuHum mnojgaum Bo3AyXa yCTaHOBIEHBI (UIBTPHI € 3aJepXKUBAIOIIEH CIOCOOHOCTHIO
1=99,99999%. CpenHsia KOHIEHTpaMs KOHTAMHHAHTOB B Bo3myxe 10 ¢umbtpa Cy=3000 Km/m’.
OTIPEAENUTh BEPOSATHOCTh P(n-1) TOro, 4T0 K MOMEHTY, KOTJja KOHLEHTPALUs LEIEeBON KYJIbTYphI
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nocrurHet X=0,012 r/cM®, B epMeHTED ¢ BO3yXOM IIPOHUKHET MeHee N=7 KJIeTOK KOHTAMUHAHTA.
7.3.2 IlpomexxyTodHas aTTecTaIus

IIpumepHBIi epeYyeHb BONMPOCOB K IK3aMEHY

1. Onpenenenrie OGMOTEXHOJOTHH, YCIOBHOE JIEJIEHNUE HA TPYIIIBI, IPUMEPHl OMOTEXHOIOTUYECKUX
IPOLIECCOB 10 IPYyIMIaM

2. IlumeBas OuOTeXHOJOTHs. XapaKTEPUCTUKAa NPOIECCOB, MPHUMEHSEMBIX B IHIIEBOU
OMOTEXHOJIOTHH: MHUKPOOPTaHU3MBL, (EPMEHTH, MUMMOOWIN30BAaHHBIE CHUCTEMbI. A’pOOHBIE U
aHa’poOHbIe npouecchl. [Ipumepsl.

3. IlpuHuunuanbHass  TEXHOJIOTMYECKas  CXe€Ma  aCeNTHYECKOro  OMOTEXHOJOIMYECKOTro
MPOM3BO/ICTBA.

4. Tlonydyenue ¢enHmmneHHUIMIIMHA. KpaTkas xapakTepucTHKa IHpolecca KyJIbTHBUPOBAHUS
(a9pOOHBI, HCTOYHMK YIIepoJa, OCHOBHbIE KOMIIOHEHTHI M JIOMOJHUTENIbHbIE KOMIIOHEHTBI
MUATATEIBLHON CPEJIb).

5. Tumbl mpomeccoB KyJIbTHBHPOBAHUS, IPHUMEHSEMblE B OHOTEXHOJOTMYECKHUX IPOIECccax
(nepuoauyeckuii, ¢ TMOANMTKOW, TOJNYHENPEPBhIBHBIA M JAp.). XapaKTepUCTHKA, I[PUMEPHI
MOJTy9aeMBIX TIPOTYKTOB.

6. IlomydyeHue aHTUOMOTMKOB MEHHLIMUIMHOBOTO psia (OCHOBHBIE CTaJAMU TEXHOJOTHMUECKOTO
mporecca).

7. O6mue moTpeOHOCTH MUKPOOPTaHU3MOB (MaKpO3JIEMEHTBI 1 MUKPO3JIeMeHTHI). [IpoToTpodb! 1
ayKCOTPO(PBHI.

8. [IpuMeHeHue MPOAYKTOB OMOTEXHOJIOTHYECKOTO ITPOU3BOJICTBA B CEIBCKOM X03stiicTBe. [Ipumepsr.
9. CrocoObl MOTy4eHHs] HOBBIX ITAMMOB-IIPOAYIIEHTOB OMOJIOIMYECKH aKTUBHBIX BEIIECTB.

10. MenmunuHckas OuorexHonorus. Ilpumepsl nmpruMeHeHUs] OMOTEXHOIOTUYECKUX TPOIECCOB B
MeaunuHe. OCOOEHHOCTHM MENUUMHCKON OuoTexHojoruu (ocoOble TpeboBaHMSI K Ipoleccam
KYJbTUBUPOBAHUS U BBIZICIICHHS TPOAYKTOB).

11. Knaccuduxkanust GMOTEXHOIOIMYECKHX POU3BOJICTB

12. KynabTuBupoBaHue (HhOTOCUHTE3UPYIOIIUX MUKpoOpraHu3MoB. [TorpebHocT hotoTpodos. Tums
anmnaparoB JJs KyJIbTUBUPOBaHUS POTOTPO(DOB.

13. TumoBble anmapaTypHO-TEXHOJIOTUIECKHAE CXEMBI

14. Dxonoruueckas OuorexHosnorus. OOMKN MOAXOJT K CO3aHUIO aCCOLUAIMA MUKPOOPTaHU3MOB.
Crioco0b! yTHIM3aIi MUKPOOPTaHU3MOB-IETPaIaHTOB KCEHOOMOTHKOB.

15. JIokyMeHTBI, XapaKTepHU3yIIHe IITaMMBI-IIPOIYIICHTHI, UCTIONIb3YeMbIE B OMOTEXHOIOTUIECKUX
MPOM3BOICTBAX.

16. Hcnomnp3oBanme QororpooB B OHMOTEXHONOTHH (IPUMEPHI MPOIECCOB, B KOTOPHIX
UCTIONB3YIOTCS (POTOCHHTE3UPYIOLIUE MUKPOOPTaHU3MBI).

17. I'myOunHas ¢pepmeHTanus, 0COOEHHOCTH, TPEUMYIIECTBA.

18. Ilpumenenue ¢depmeHTOB. OCHOBHBIE KPYMHOTOHHAXXHBIE IPOU3BOJICTBA  (DEPMEHTHBIX
npenapatoB. Ceipbe JUIs OTy4yeHHs! (pepMEeHTOB.

19. TumnoBsble cXeMbl U OCHOBHBIE CTaJUH OMOTEXHOJIOTHUECKUX MTPOU3BOICTB.

20. TlomydeHme MOJIOYHO-KHCIBIX 3aKBAacOK (0OImIas TexHojJormyeckas cxema). IlpumeHeHne
MOJIOYHO-KHUCITBIX 3aKBACOK B MTUIIEBOI MMPOMBIIUICHHOCTH.

21. Tlomy4eHue MPOMBIIUIEHHBIX MUKPOOPTaHU3MOB
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23.

. XapaKkTepuCTHKa OCHOBHBIX CTaHii OMOTEXHOIOTUYECKUX MTPOIIECCOB
[TpombltieHHbIe OMOO0BEKTH  (IITAMMBI, Pachl, CEPOBaphl,  KYJIbTYPHI KJIETOK, TKaHEH,

aCCOIIMAIINN ).

24,
25.
26.
27.

28

29.
30.
31

Mukpo61os1orn4eckoe Nporu3BOICTBO JIEKAPCTBEHHBIX CPE/ICTB

XpaHeHH€e MPOMBIIITIEHHBIX MUKPOOPTraHU3MOB

[TosyyeHne TEXHUYECKUX IPOAYKTOB JJIsl IPOMBIIIJIEHHOCTH

[ITaMMBbI U151 TUIIEBOW POMBILLIEHHOCTH

. CxoacTBo 1 pa3nuuus B cTaausx pepmenrtanuu, bnorpanchopmarun u OMoKaTamms3a

Ha3zoBuTte BapuaHThI IPOLIECCOB, PEATTU3YIOIIUX CTaJNIO PA3/IEIEHUS KUAKOCTH U OMOMACCHL.

[lepeuncnure pepMeHTHI, TPUMEHSIEMbIE TPU (PEPMEHTATHBHOM THAPOIIN3E OHOMAKPOMOJIEKYI
[lepeuncnure mpomecchl, MCIOJIb3yEMble Ha CTaJUAX BBIACICHHUS BHEKJIETOYHBIX U

BHYTPHUKJIETOYHBIX MTPOAYKTOB MeTab0IM3Ma.

32
33
34
35

36.
37.
38.
39.
40.
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. buosHeprertuka.

. OcHOBHBIE TUIIBI OMOTEXHOJOTHUECKHUX MPOIIECCOB 10 MEXAHOIAOMIBHOCTHU KIIETOK

. buoreorexnomnorus.

. TpeboBanust 0€30MaCHOCTH, TPEABIBISIEMBIEC K IPOMBIIIIICHHBIM MUKPOOPTaHU3MaM
LleneBbie MPOAYKTHI OMOTEXHOJIOTHYECKOTO IpoIiecca

TyOynsipHBIH MpoIiecc HEMPEPHIBHOTO KYIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

OO61re NpUHIMIBL Pa3padOTKH MPOMBIIITICHHONW OUOTEXHOIOTUH.

XeMOCTaTHBIN MPOLIECC HETIPEPHIBHOTO KYJIHTUBUPOBAHUS C OJIMHOYHBIM OHOPEaKTOPOM
[TpoMEIIIeHHOE KyIbTUBUPOBaHUE (POTOTPOMHBIX MUKPOOPTaHU3MOB
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