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JIneT perucTpauuu H3MEeHEHHH U 1ONOTHEHHI

Jlara, Ne
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PaGouas mporpamma cocrasieHa Ha ocaose $T'OC BO mo HampasneHHI0 DOATOTOBEKH

19.03.02 TTpoxyxTH MHTAHHA H3 PACTHTEILHOTO CHIPbE, yTBepAIeHHOro mpeEkasom MOsH P&
or 12.03.2015r. Ne 211.

PaGowa® mporpaMva JHCOHIUIHHEI AaJaNTHPOBAaHA I HHKTIOSHBHOTO OOyd9eHHR
HHEBATHIOB H JHI C OTPaHEYeHHLIMH BOSMOKHOCTAMHE 300POBhA.

PaGowax mporpamMMa paccMOTpeHa H 0go0peHa Ha 3acelaHHH Kadenpst CTaRIapTHsamHe,
CepTE(HKAIHE H TeXHOJIOTHE OPOIYKTOB MHTAHHA
«01» cerra6pza 2017 r. (mporoxoax Ne 1).
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PaGouas mporpaMMa cocTaBiIeHa: ONEHT, K.0 1., 3a8.Kadeapod
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1 Ilenpto mpenogaBaHusi AUCHUIUIMHBI «OCHOBBI OMOTEXHOJIOTUUY SBIISETCS M3yUEHUE
COBPEMEHHOTO COCTOSHUSI W TEPCHEKTUB Pa3BUTHS OHOTEXHOJIOTMH TPU HCIIOJIb30BAHUU
OM000BEKTOB U

OMOMOJIEKYJT B POMBIIINIEHHOM ITPOU3BOJICTBE MPOYKTOB TUTAHMSI, CEIbCKOM XO35HCTBE
Y OKpYKalollei cpee.

2 MecTo THCHUIIMHBI (MOYJisl) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Juctummmaa OCHOBBI OMOTEXHOJIOTUM BXOJUT B BaPHATUBHYIO YaCTh YY€OHOTO IUTaHA
00pa3zoBaTebHON MPOTPaMMBI.

Jiis  u3ydeHHs ~ JUCHUIUIMHBI ~ HEOOXOAWMBI  3HaHWS  (YMCHHS,  BIAICHHS),
c(hopMUPOBaHHBIC B PE3yJIbTaTE U3YUCHHS JUCITUIUIHH/ TIPAKTHK:

Ananutunyeckas xumusa 1 DXMA

bezonacHOCTh XU3HEAEITEILHOCTH

buoxumus

KonnongHo-xuMudecKkre aCleKThl IMUIIEBBIX TEXHOJIOTHI

XUMUS TULA

®Ou3noIorus MUTaHUs

AHaTOMUS MUIIEBOTO ChIPbHS

BBenenue B HanpaBieHue

3HaHus (YMEHUs, BIaJICHUA), IOJyUYEHHBIE MPU U3YyYECHUH JAHHOW TUCHUILUIMHBI OYAyT
HEOOXOIUMBI JUIS U3YYCHHSI TUCITUTUTAH/TIPAKTUK:

[TonroToBka K 3amIUTe U 3aIIMTa BHIITYCKHOW KBATM(UKAIIIOHHON paOOThI

[ToaroroBka Kk ciaaue u caava rocyJapCTBEHHOTO SK3aMeHa

[IpousBoacTBeHHAs — MPEAAUIIIIOMHAS PAKTHUKA

3 Komnerenuuu odyyarwuerocsi, popmupyemsbie B pe3ybTaTe 0CBOCHUS

AUCHHUILVIMHBI (MOAYJIsI) M INIAHMPYeMble Pe3yabTaThl 00y4eHHs

B pesynbrare ocBOeHMS ~AMCHUIUIMHBI (MOnynsl) «OCHOBBI ~ OMOTEXHOJIOTHN
oOyyJaronuiics 10JKEeH 00J1a1aTh CIeAYIOIUMHA KOMIIETEHITUSMU:

CtpyKTypHBIT [Tnanupyemble pe3ynbTaTbl 00yUeHUs
JJIEMEHT
KOMIIETCHIIMHU

ITK-5 cnnoco0HOCTBI0 HCIOJIB30BATH B NPAKTHYECKOH JesITeIbHOCTH CIIeHATH3HPOBAHHbBIC
3HaHUSl (YyHIaAMEHTAJIbHBIX pa3/lieoB (U3MKH, XMMHMH, OHMOXMMHMH, MATeMATHKH IJsl
OCBOCHMA  (PM3MYECKHX, XHMHYECKHX, OHOXMMHYECKMX, OHOTEXHOJOIMYECKHX,
MHKPOOHOJIOTHYECKUX, TEIIOPU3HIECKUX MPOLECCOB, MPOMCXOASIIUX NPH NPOU3BOACTBE
NMPOAYKTOB MUTAHUSA U3 PACTHUTEIBHOIO ChIPbA

3HaThb - HCTOJIb30BaHNE OMOTEXHOJIOTUH B OXPaHE OKPYKAIOIIEeH Cpebl.

- OMOTEXHOJIOTUYECKUE CTIOCOOBI MOIYYEeHHS HEOOXOIUMBIX YETIOBEKY
BELIECTB U MIPOTYKTOB.

- BbICOKO3 (D PeKTUBHBIE (POPMBI MUKPOOPTaHU3MOB, KYJIBTYphI KIIETOK
U TKaHEH pacTEeHUil, )KUBOTHBIX WM U30JIMPOBAHHBIX U3 KIETOK
OHMOJIOTMYECKHUX CTPYKTYP, UCTIONIb3YyEMbIX B OMOTEXHOJIOTHH.




VYmeTb

- TI0JIb30BAThCS OCHOBHOM, IOMOJTHUTEILHON U CIIPABOYHON JIUTEPATYPOM
10 BOIIPOCaM OMOTEXHOJIOTHH, TEPMHUHAMU OMOTEXHOIOTHH.
- COCTaBJIATh TUIIOBYIO CXEMY OMOTEXHOJIOTMYECKOT0 TPOU3BOICTRA.

Bnanets

- HaBbIKaMH pa6OTBI C MUKPOOpPraHu3MaMHu-IIpoaAyLuCHTaAMMU.

- HaBbIKaMU BBITIOJIHCHHSA aHAJIM3a IIPOJAYKTOB OMOTEXHOJIOTHYECKOTO
IIPOU3BOJACTBA OPraHOJICITUYCCKUMHU U (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I METOJaMMU.
- HaBbIKaAMU IMOJIYYCHHUA IIOCCBHOT'O MAaTCpUalia U3 YUCTHIX KYJIbTYP.




4. CTpyKTYypa, 00bEM U coaep:KaHue TUCIUIIIHHBI (MOXYJIsT)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 8,7 akaj. 4acos:
— ayauTOpHas —8 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 9acoB
— camocTosiTenbHas padota — 95,4 akaj. 4acos;
— IOATOTOBKA K 3a4eTy— 3,9 akaj. Jaca
dopma aTTeCTalMU — 3a4€T C OLEHKON

Aynurtop § S ®dopma
Hasg |4 E TEKYILEro "
Paspen/ tema é KOHTAKTH g E Buy camocrositenbHoii | KOHTPOJIA KOMHZ)TIeHu
JTUCLUTUIMHBI & Tipa g 5 paboThI yCIcBacMOCTH o
JIek. | kT. % ¥ 1

san. 5 o
1. Pasmen Nel
Tema 1.1.
Buomexnono2us kax CamMmocTosTenpHoe
HAayKa. CoepemeHHoe U3y4YCHUEC y‘IC6HOfI u KOHTpOHLHaH
CocmosiHue 10 | Hay4HOI1 TUTEPATYPHI. pabora, [TK-5 3yB
buomexnono2uu. Pa6Gora ¢ MHMBUAYaIbH
Lens A3y4YCHUA 3IIEKTPOHHBIMU 0¢ 3a/laHue
JUCLUILINHBL, OubIHMOTEKaMU.
1.2  Teopemuueckue 5 IToaroroska u
OCHOBbL BBITIOJTHCHHE
buomexuonio2uU. NPaKTUYECKUX paboT:
Craguu W KHWHETHKa - Nel «O6nactu KontposnbHas
pocrta 10 MPUMEHEHUS pabora, [TK-5 3yB
MHUKPOOPTaHU3MOB. OMOTEXHOJIOTHUI MHMBHAYaIbH
IIponykThl Brimosninenue 0¢ 3a/aHue
MHUKpPOOHOTO JIOMAIITHETO 3a/TaHuSI.
OpoXKeHUs u CamocTosiTenTbHOE
Htoro no pazaeny 20
2. Pazgem Ne2
2.1 Obwas [ToaroroBka u
Ouomexnono2UecKas BBITTOJTHCHUE
cxema npou3e00cmea MPaKTHYECKUX paboT:
NPOOYKMO8 -Ne 2 «IIpuroroBneHue KonTposbHas
MUKPOOHO2O cunmesa. 5| 1 2 | 0 |TMTAaTENBHBIX  OCHOB, pabora, TK-5 3yB
[Ipurorosienue cpen u| MHAMBUYaIbH
MUATATEIBHON  CpPEJIbI. JIOIIOJIHUTEIEHBIX 0€ 3aJIaHNC
[Tonyuenue pacTBOpOB»
MMOCEBHOTO Brimonnenue
MAaTenuaaiaa ITOMAIITHAT QO 2ATTAITIACT




2.2
buomexnonocuueckoe
npouU3800Cmeo
seujecma u
coeouHeHull,
UCNONB3YEeMbIX 8
nuuesoll
NPOMBLULTIEHHOCTIU.
[Tonyuenne numieBbIX
u AMUHOKHCIIOT.
[Tonyuyenue JIMOUIOB,
CTEPOUJIOB u
BUTAaMUHOB c
MTOMOIIIBIO
MHUKPOOPTaHU3MOB U
WX TIPUMCHCHHE.

20

IToaroroBka u
BBIIOJIHEHHE
MPAaKTUYECKHUX padoT:
- Ne3 «Bmmsanaune
pa3HbIX PEKUMOB
CTEPHIIH3aIIN Ha
rubenn
MHKPOOPTaHU3MOBY;
Brinonaenue
JIOMAIITHETO 3aJaHMUS.
CaMOCTOSTEIIbHOE
U3y4YeHHue y4eOHOU Hu
HAaY4YHOU JIUTEPATYPBHI.
Pa6ota c
JIEKTPOHHBIMU
OMOJIMOTEKAMU.

Kontposnbnas
pabora,
UHIUBUAYAJIbH
0€ 3a/laHue

ITK-5 3yB

2.3.11lonyuenue
Gepmenmuuvix
npenapamoa.
[TonsiTue pepmMeHTHI U
(bepMeHTHBIE
npernaparsl.
XapakTepucTUKa
AKTUBHOCTH
(bepMEeHTHBIX
Ipernaparos.
ITomyyenue
(bepMeHTHBIX
npenapaToB C
TIOMOIIIBIO
MHUKPOOPIaHU3MOB.
IIpumeHeHne
(bepMeHTHBIX
npenapaToB B
MULIEBON
MIPOMBITIIJICHHOCTH.
HNmMMoOunu30oBaHHbIe
(bepMeHTbI B
Je4yeOHOM MUTAHUU.

I1K-5 3yB

Htoro no pazaeny

40

3. Paznen Ne3




3.1. Ilpumenenue

IToaroroBka u

Memo008 2eHHOU BBITTOJTHCHHE
UHIICEHEePUU U MPaKTUYECKON
|/[HK-mexnonoeuil, paboThI:
OCHOBaHHBIX Ha -«[Tonyuenue KontponbHas
nepeHoce 32 15 (bepMeHTHBIX pabora, TTK-5 3vs
T€HETHYECKOTO 14 IpernapaToBy; WHIUBUTyaJIbH Y
MaTepuana u3 OJHOTrOo CaMOCTOsTEIbHOE o¢ 3a7aHue
Opranu3ma B APYroi. H3y4YeHUE y4eOHOU U
Pecrpunnpyroniue Hay4HOU JIUTEPATYPBI.
SHJIOHYKJIEA3hl. Pabora c
[Tna3muaHbIC AIEKTPOHHBIMU
3.2. Ochoemnbie smanvl [Toaroroska
CO30anUsl pedepara.
MPACeeHHbIX [Toaroroska u
OP2aAHUIMO8. BBITIOJIHCHHE
npoKapuom, KOHTPOJIbHOMN Kontponbrad
[pacmenuii u 10 paboTHI. pabora, IIK-5 3yB
HCUBOMHDIX. CamocrositenpHoe | AHAHBIIAYaIbH
buorexnomorus B U3Yy4YeHHE yueOHOU 0¢ 3a7aHue
’KHBOTHOBOJICTBE, U HAYIHOU
BETCPUHAPHH, JUTEPaTyPHL.
pacTeHHUEBOJCTBE U Pabora c
Paznen 4.
DKoJloruueckas
OMOTEXHOJIOTHS.
Tema: CamocTrosTenpHOe
Guonozuyeckue n3ydyenue yueonoit | KonrponpHas
Memoovl OUUCMKU i HAYHOM paGoTa,
CMOKO8. 10,4 I1K-5 3yB
JTUTEPATYPHI. WHIUBUIYATbH
AopobHbre " Pabota c o¢ 3a7aHue
aHadpOOHEIE INEKTPOHHBIMHU
MPOIECCHl  OYHUCTKH, OHGTHOTEKAMIL
YTHIIU3ANUAS  TBEPJIBIX
OTXOJIOB, OYHCTKA
3230BO3IIVIIIHEIX
Hroro mo pazueny 3 35,4
4. Dx3amMeH
CamocTosTenbHOe
U3y4eHUe yuyeOHOI
4.1 TloaroroBka K 1 HayHHOU 3auer ¢
JUTEPaTypH. . [IK-5 3yB
IK3aMEHYy OIICHKOM
Pabota c
INEKTPOHHBIMHU
OMOIMOTEKAMH.
Htoro no guciuIinHe 421 | 95,4 3auer ¢ I1K-5 3yB




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B mnpouecce npenopaBanus AUCHUIUIMHBL «OCHOBBI OMOTEXHOJIOTMU» IPUMEHSIOTCS
TpaaulUOHHAA U MOAYJIbHO-KOMIICTCHTHOCTHAA TCXHOJIOTUH.

Jlekuuu MpoxXoJAT Kak B TPAJULMOHHON (opme, Tak U B (popMax BBOJHOU JIEKLIUH U
npoOaeMHbIX JeKuMid. Ha BBOXHBIX JIEKIUSX MPOUCXOTUT 3HAKOMCTBO OOYyYArOIIUXCS C
Ha3HauYEHUEM U 3aJlayaMu Kypca, ero poJibl0 U MECTOM B CHUCT€ME Y4eOHBIX JUCLUIUIMH U B
cucTeMe TIOATrOTOBKU OakanaBpa. TeopeTnueckuil MaTepraa Ha MPOOIEMHBIX JIEKIUAX SBISIETCS
pe3yabTaTOM YCBOEHHS MOJY4YEHHOW HH(pOpMalMU MOCPEICTBOM IOCTAHOBKM IMPOOJIEMHOIO
BOIIPOCA U ITIOMCKA ITyTEN €r0 PEIICHHUS.

JIeKIMOHHBIN MaTepuan 3akpeluisieTcs B XOJ€ HPAaKTUYECKHX pPabdOT, Ha KOTOPBIX
BBIIIOJIHSKOTCS TPYIIIOBBIE U UHAMBUAYAIbHBIC 3aJaHuUs 110 IpoiaeHHOoM Teme. [Ipu nmpoBenennn
IPAaKTUYECKUX pPAOOT HCHONIb3YeTCsl METOJ KOHTEKCTHOTO OOY4YeHHs, KOTOPbI MO3BOJISET
YCBOUTH MaTCpral MyTEM BbIABIICHUA CBsI3eH MCKY KOHKPETHBIM 3HAHHUEM U €TI0 IPUMCHCHHUCM.

CamocrodrenbHas paboTa CTUMYIMPYET 00y4aroIIUXcs B MpOLEcce PELIeHUs 3ajad Ha
MPAKTUYCCKUX 3aHATHUAX, IHOpPH IMOATOTOBKEC K KOHTPOJIBHBIM MW IIPOBCPOYHBIM pa60TaM,
BBITNIOJTHEHUH JOMAILIHETO 3aJaHUsl U1 UTOTOBOM aTTECTAallUHU.

6 YueOHO-MeTOqMYECKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[To mucuumimHe «OCHOBBI ~ OMOTEXHOJOTMH»  IPEAyCMOTpEHa  ayAUTOpHas H
BHEAYIUTOPHAsI CAMOCTOSITEIbHAs paboTa 00ydJaromuxcs.

AynuropHas caMmoCTOsITelNbHass paboTa OOy4aromMXCsl TPENNojiaraeT BBIIOJIHEHHE
NPaKTUYECKUX M KOHTPOJBHBIX PadOT U TECTHPOBAHUE.

BHueaynuTtopHas camocTosiTenbHAas paboTa OOy4aroIIMXCSl OCYIIECTBISETCS B BHUJE
U3y4YEHUS JTUTEPATYyphl II0 COOTBETCTBYIOIIEMY pa3zeiy ¢ MpopadOTKOW Marepuasna, HalluCaHue
pedepaToB U BHIOIHEHUS TOMALTHUX 3a/1aHUM.

ITepedyenb npakTH4eckux pador:
-«O0nacTy MpUMEHEHHUSI OMOTEXHOJIOTHI;

Ilepedyenb npakTH4ecKUX padoT, BBIHOCHMBIX HA CAMOCTOSITEIbHO H3YYeHH e

- «[IpurorosneHue NUTATENBHBIX OCHOB, CPEJ U JTOMOJHUTEIBHBIX PACTBOPOBY;

- «BausiHMe pa3HbIX PEKMMOB CTEPUIIM3AIMH Ha THOEIb MUKPOOPTaHU3MOBY;

- «OCHOBHBIE CTa/IMN OMOTEXHOJIOIMYECKOTIO POU3BOJICTBAY;

- «O3HaKOMJIEHHE C MPOU3BOJCTBEHHBIMU JIMHUSMU W TEXHOJOTHSMH HW3TOTOBJICHUS
NOJy4eHHUs1 OuonpenapaToBy;

- «YnpaBieHue, 00bEeKThl U KOHTPOJIb OMOTEXHOJIOTUYECKUX IMpoleccoB. OCHOBHOE
000pyI0BaHUE MPEATIPUATUIN;

- «buoTexHOMOTMYECKHE CUCTEMBI NPOU3BOJCTBA. BBIOOpP ONTHUMAaNbHBIX YCIOBUH —
CHCTEMBI Ku3HeoOecnedeHnss 0nooobeKTa sl OMOCHHTE3a U MAaKCUMAJIBHOTO BBIXOJA 11€JI€BOTO
IPOIYKTa»;

- «OCHOBBI OMOTEXHOJIOTUU TPOU3BOJCTBA U KOHTPOJISE AaHTUOMOTHUKOBY.

- «[lonyuenune pepMEHTHBIX NIPENAPATOB

- «[Ipumenenune meronos renHol nHxeHepuu u JJHK-rexnomaoruii»

IIpumepHbIe 3a1aHUA 1JIs1 BBINIOJTHEHUS NIPOBEPOYHOil padoThl Nel

1.Yrto Takoe 6MOTEeXHOIOTHs?

2. Kakue BOIIpOCH M3y4aeT MpOMBIIIICHHAS MUKPOOHOIIOTHS?

3.KakoBsI 00;1acTH IPUMEHEHHS] OMOTEXHOJIOTUH B MTUILEBOM MPOMBIIIIEHHOCTH?

4. Kakue orpaciu OMOTEXHOJOTHUHU BBIJCISIIOT U YTO OHH M3y4atoT?

5.Kakue BBIIENSAIOT IepUO/Ibl B pAa3BUTUU OMOTEXHOJIOTUH U B YeM MX 0COOEHHOCTH?



arONE

IIpumepHbIe 3a1aHUA ISl BLINOJHEHUS] IPOBEPOUYHOI padoThl Ne2
JaiiTe XapaKTepUCTUKY MOHATUIO «OHMOTEXHOJIOTHSI»
Kaxosa poms JIyu I1actepa B OMOTeXHOIOTHI?
[lepeuncnure, Kakue pa3aeasl OMOTEXHOIOTHU BBIICIISIOT?
Kakune MUKpOOprann3msel Ha3bIBarOTCA MPOAYLEHTaMU?
[Tepeuncnure o0s3aTenbHBIE TPEOOBAHUSA K MUKPOOPTaHU3MaM, KOTOPBIE UCIOJIB3YIOT B

IMPOMBIIIJIICHHOCTH.

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

UYro takoe cenexkuusa’?

Yo Ha3BIBAIOT CBEPXCUHTE30M?

Kakue myrarennsie Gpaxtopsl Bol 3naere? [lpuBeaure npumepsl.

YeMm 3aHMMaETCS TeHETUYECKAsi MH)KEHEPUs?

[lepeuncnure oTpacin, B KOTOPHIX MpUMeEHsIeTcsl OnoTexHonorus. [IpuBeanre npumepsl
[lepeuncnure cTanuu pocta MUKpOOPraHu3MoB. [laiiTe KpaTKyl0 UM XapaKTEPUCTHUKY.
Kakue MeTaboauThl Ha3bIBAIOT IEPBUYHBIMU, @ KAKHE BTOPUYHBIMU?

[Tepeuncnure, Kakoe ChIpbE UCMONB3YIOT B OMOTEXHOIOTUYECKOM IPOU3BOJICTBE?
[lepeuncnyure KOMIOHEHTHI IUTATENbHBIX CPEJL

Yro takoe pepmeHTanus?

Ha xakue BuibI TOApa3IeNsIFOTCS MPOLECChl KYJIbTUBUPOBAHUS?

B yeM oTiMumne noBepXHOCTHOM U IiyOMHHOM hepmenTanu?

B uem 3akiroyaeTcsi NOBEpXHOCTHBIN CIOCO0 KyJIbTUBUPOBAHUS?

Buapl mpoMexyTocHOro KylnbTUBUpOBaHusA. KpaTkas XxapakTepucTuKa.

B uem 0c00eHHOCTb HENIPEPHIBHOTO KYJIbTUBUPOBaHUA? BUibl.

IIpumepsl 3agaHuil 1J151 BHINOJTHEHUS] KOHTPOJIbHOI padoThl Nel

1 éapuanm
[lepeuncnure  TpeOoBaHUS, TMPEAbSIBISIEMbIE K  MHUKPOOpPTaHM3MaM MNP X

KYJIbTUBUPOBAHUH.

[Tepeuncnure a3l pocTa MUKPOOPTaHU3MOB.

Uro Takoe nepuoauvecKkoe KyJlbTUBUpOBaHHE?

Yro takoe pepmentep? Ilepeuncnure UMbl (hepMEHTEPOB.

Uro Takoe mepBuuHble MeTabonuthl? IlpuBenure nmpumepsl. B kakoil ¢aze pocta oHu

CUHTE3UPYIOTCS?

2 eapuanm

[lepeuncnure OCHOBHbIE HAIIPaBJICHUS B OMOTEXHOJIOTHH.

Yro takoe hepment? Kinaccuduxanus pepMeHTOB, IPUBEAUTE IPHUMEPHI.

KakoB cocTtaB nutaTenbHbIX cpe Uit OMOTEXHOJIOTHYECKOTO TPOU3BOJICTRA.

Yto Takoe HENPEPBIBHOE KYJIbTUBUPOBaHHE?

UYro takoe BTOpHuHble MeTaOonutThl? [IpuBeaure npumepsl. B kakoil ¢ase pocra oHuM

CUHTE3UPYIOTCS?

IIpumepsl 3agaHuil 1J151 BBINOJTHEHUSI KOHTPOJIbHOM padoThl Ne2
Bapuanm 1
1. ITosryuyeHne IMMOHHON KMCIIOTHI M €€ IPUMEHEHNE B IIUILIEBOM IIPOMBIIIIEHHOCTH.
2. KoHCcepBUpOBaHHBIE OBOIIN U JPYTHE MPOAYKTHI.
Bapuanm 2
1. HanmpaBneHHBIN CUHTE3 MUKPOOPTraHW3MaMy MOJIOYHOM M YKCYCHOM KHCTIOT.
2. IlpoayKTsl U3 COM, MUKPOMMLETHI B MPOU3BOJCTBE IHILEBBIX MPOIYKTOB U3 CHIPbS

PaCTUTCIIBHOI'O MPOUCXOKIACHUS.

Bapuanm 3



1. HampaBieHHBIII CHHTE3 MHUKpPOOPraHM3MaM{ BHMTAaMHUHOB W aMHUHOKHUCIOT. MX
IIPUMEHEHHUE B ITUILEBON POMBIIUICHHOCTH.
2. buorexHojormyeckue mpouecchl B NUBOBapeHUU. [lepcrieKTUBBI  pa3BUTHS
IIMBOBapEHUS.
Bapuanm 4
1. ITonydyenue GuoMacchl MUKpPOOPraHM3MOB KaK MCTOYHMKA Oenka. [IpeumymiectBa u
HEJO0CTaTKU Pa3JIMYHbIX IPYII MUKPOOPTraHU3MOB.
2. bHOTEXHONIOrMYECKHEe MPOLECCHl B BUHOAECIUH.
Bapuanm 5
1. HanpaBiieHHbII cCMHTE3 MUKpoopranuzMamu pepmenToB. HomeHnkinaTypa hepMeHTHBIX
npenapaToB MUKPOOHOTO MPOUCXOKICHHSL.
2. [TonnyyeHue cnupTONPOIYKTOB.

IIpumepsl 3a1aHuii 1J151 BHINOJHEHUS] KOHTPOJLHOM padoThl Ne3

1. Tlepeuncnure HOCUTEIH U1 UMMOOMIN30BaHHbBIX ()EPMEHTOB.

2. llepeuncnure Kaacchl aHTHOMOTHUKOB.

3. Ilepeuncinute HUCTOYHMKH (PEPMEHTOB >KUBOTHOTO INPOUCXOXKJIEHHS MU IMPUMEHEHHE
3TUX (PEPMEHTOB.

4. Kaxolf BUTaMHH IOJIy4alOT ¢ HOMOILBIO MUKpOcKomuuecknoro rpuda Eremothecium
ashbyii?

5. IlpencraBbTe MHUKPOOHOJIOIMUYECKHI CIOCOO MOIY4YEHUS YKCYCHOW KHMCIOTHI, Kakue
OaxkTepuu B ’TOM y4acTBYIOT?

6. Kakue ciocoObl HCHONB3YIOT IS TOJIyYEHHs] OPraHUYECKUX KUCIOT?

7. Kakue BOAOpOCIM M MHUKPOCKONHMYECKHE TIpUOBl HCIOJB3YIOT Ui IOJTY4YEHHUS
KOpMOBOTO Oemnka?

IIpumepsl 3agaHuil 1J1s1 BBIOJTHEHUSI KOHTPOJIbHOM padoThl Ne4

1. BeiGepute NpoayKThl, KOTOPHIE MOJy4aroT MajloMacIITabHbIM CLIOCOOOM
OMOTEXHOJIOTHYECKOTO TIPOM3BOJICTBA:

a) MUIIEBbIE TPOAYKTHI;

0) 6eJI0K OTHOKJIETOYHBIX OPraHU3MOB;

B) JIEKapCTBEHHBIE Npenaparhl;

T') NULIEBbIE JOOABKH.

2. MuKonpoTeuH — 310:

a) MPOAYKT MUKPOOHOTO OeKa;

0) pacTUTENbHBIN OEIOK;

B) POAYKT I'puOHOro Oernka;

T') )KUBOTHBIN OETIOK.

') MOJIOYHYIO U MacCJIEHYIO KHUCIIOTHI.

5. Ha kakoM U3 HHXKETPUBEIEHHBIX 3TAllOB MPOMU3BOJICTBA ChIpa UCHOIB3YIOT (PEPMEHT PEHUH?
a) CO3peBaHME;

0) cTBOpaXMBaHUE MOJIOKA;

B) 3aCE€B MOJIOKQ MOJIOUHOKHCITBIMU OaKTEPHSIMHU;

I') IpeccoBaHue B (popMsl;

1) TepMo0OpaboTKa.

8. Kaxoii 3max siBisieTcst TpaJUIIMOHHBIM HCTOYHHUKOM MOJMCAaXapuI0B B MMBOBAPEHUH?
a) TIIICHUIIA,;

0) oBec;

B) STYMEHB;

T') POXKb.



9. Yto Ha3bIBAIOT COJIOAOM?

a) cMech IPOAYKTOB THIPOIN3a Kpaxmaa, MoJTy4eHHas U3 MPOPOCIIETro SUMEHS;

0) BOAHBIN pacTBOP IKCTPAKTUBHBIX BEIIECTB PACTHTEIHLHOTO CHIPhS, IPEIHA3HAYCHHBIN K
COpaKUBaHUIO;

B) CIIUPTOBOW PACTBOP IKCTPAKTUBHBIX BEIIECTB PACTUTEIHLHOTO CHIPHS.

10. s yero BUHOTPAJI 10 OT)KMMA OKYPUBAIOT CEPHUCTBIM razom?

a) JUTsl TIOTYYEeHHSI OCOOBIX BKYCOBBIX Ka4eCTB;

0) /Ui OAaBIICHUS ACMCTBYSI HEBUHHBIX JPOAOKEH;

B) JIJISl IPEIOTBPAIIICHHSI IOTEMHEHHSI COKA.

11. Kak HazbIBaeTCsl BTOpHUHOE OpOXKEHUE, KOTOPOMY OJIBEPTaIOTCS IEPBOCOPTHHIE BUHA MTPU
XpaHeHun?

a) JINMOHHOE;

0) MOJIOUHOKHUCIIOE;

B) CIIUPTOBOC;

T') 10JI0YHO-MOJIOYHOKHUCIIOE.

12. HazoBuTE MUKPOOPTaHU3MBI, IPUMEHSIEMbIE B BOCTOUYHOU KyXHE JUIsl JepMEHTAIH PHIObI:
a) KHCIIOTOOOpa3yroIue OaKTepuH;

0) ruIecHeBbIC TPUOHI;

B) JIPOKKHU.

IIpumepsbl 3a1aHuii 1JI BHINIOJTHEHUSI KOHTPOJILHOM padoThl NeS

1. HazoBuTE MUKpPOOpPraHU3MBbI, KOTOPBIE YUaCTBYIOT B CKBAIIIMBAHUHU MOJIOKA.

a) CTPENTOKOKKH;

0) IpOXKU;

B) MOJIOYHOKHCIIbIE OaKTEPHH;

T) MJIECHEBBIE TPHUO.

2. Kakue BemiecTBa NpoAyLIUpPYIOT OaKTEpUH, BXOSAIINE B COCTaB KOMMEPYECKHUX
KYJIbTyp-3aKBaCOK?

a) JUMOHHYIO U MOJIOYHYIO KHCJIOTBI;

0) IPONMMOHOBYIO KHCIIOTY U MaxXy4yHe BEIleCTBa;

B) MOJIOYHYIO KHCJIOTY U IIaXy4ne BEIIEeCTBa,;

T') MOJIOYHYIO U MaCJIEHYIO KUCIIOTHI.

3. Ha xakoM 13 HUKETIPUBEACHHBIX 3TANOB IMPOU3BOJICTBA ChIpa UCIIONIB3YIOT (PEPMEHT pEHUH?
a) CO3pEeBaHuUe;

0) cTBOpaXMBaHHE MOJIOKA;

B) 3aCEB MOJIOKA MOJIOYHOKHUCIIBIMU OaKTepUSIMU;

T') IpeccoBaHue B (YOPMBI;

1) TepMOooOpadoTKa.

4. KakoB MpPOLEHT COJIEpaHUs BOJbI B COCTABE MATKHX CHIPOB?

a)13-34%;

0) 34-50%);

B) 50-60%;

r) 60-70%.

5. HazoBuTe Ky/lbTypbl OaKTE€pHii, HCIIOIb3yEMBbIE B IPOU3BOJICTBE CMETaHbI U CIMBOYHOTO Macha:
a) Streptococcus;

0) Lactobacillus;

B) Leuconostoc;

r) Propionlbacterium.

6. HazoBuTe MUKpOOpPraHU3MBbI, TPUMEHSEMbIE B BOCTOUHOM KyXHE JIJIs1 (pepMEHTAIUU PHIObI:
a) KHCI0To0Opa3yole GaKTepuy;



0) TuiecHeBbIE TPUOBL;

B) APOAOKH.

7. Kakue u3 HKETpUBEICHHBIX aMUHOKUCIIOT MOJTy4YaloT 110 TEXHOJIOTUU (pepMEHTALIUU?
a) MCTHOHHH;

0) TpunTodas;

B) riIyTaMHHOBAas KUCJI0Ta,

I') acaparuHoBasi KUCIIOTA.

8. Kakoii n3 HWXXCIIPUBCACHHLIX INTAMMOB I‘pI/I6OB HCIIOJIB3YIOT B ITPOU3BOJACTBE MI/IKOHpOTCI/IHa?
a) Saccharomyces cerevisiae;

6) Fusarium graminearum;

B) Botrytis cinerea.

Jomamuss padora Nel
1 Hcrtoputo OHMOTEXHOJOTMYECKOTO TMPOUCXOXKIEHUs mpoaykToB. Kakue otpaciu
OMOTEXHOJIOTMH BELIEIISIOT?

Jomamnss padora Ne2

1. CriocoObl KyIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

2. llonyuyeHue XJIeOONEKAPHBIX JIPOAOKEH, OHMOTEXHOJOTMYECKHE IPOLECCHl B
XJIeOONIECUEHUH.

3. Chipbe U cocTaB NUTATEIBHBIX CPEJ A1l OMOTEXHOIOIMYECKOI0 IPOU3BOCTBA.

4. BHOTEXHOJOTMYECKUE MPOLECChl B IMOJYYEHUM MSCHBIX NMPOAYKTOB. TpeOoBaHuUs K
NpUMEHSEeMBIM (PEpPMEHTHBIM IIperapaTam.

5. Craguu nojydeHus IMOCEBHOIO MaTepuajla B OMOTEXHOJOIMUECKOM IPOU3BOJICTBE.
MuKpoopranu3mbl, UCTIOJIb3yeMblE B OMOTEXHOJIOTHH.

6. IlpumeHeHne pepMEHTOB B MUIIEBOM MPOMBIIUIEHHOCTH.

7. TpeboBanus, NpeabsBIsieMble K MUKpOOpraHU3MaM — npoayleHTaMm. CriocoObl co3aaHus
BbICOKO9()(hEKTUBHBIX ILITAMMOB-TIPOIYIIEHTOB.

8. TlomydyeHue KHUCIOMOJIOYHBIX MPOAYKTOB (MOrypra, CMeTaHbl, COpPOXEHHOW MaxThl,
KOPOBBETO Maclia, ChIpa).

KoHTpoJibHbIE BONIPOCHI:

1. Kak BbI moHMMaeTe TEepMUH «OuoTexHosorus»? J[laliTe cBoe oOmpeneneHue 3TOMY
HOHATHIO.

2.  IlpeumymiecTBa OMOTEXHOJOTHYECKHX METOJOB B KaXIOH OTpaciu, 1O CPaBHEHHUIO C
TPaJUIIMOHHBIMH CIIOCOOAMU MOJTyUEHHSI TPOIYKTOB?

3. CymecTBYIOT JIM HEOCTATKH B OMOTEXHOIOTUIECKOM CIIOCOOE TPOU3BOICTBA?

4.  laiite ompenesieHue TEPMUHY «MUKPOOPTaHU3MBI-TIPOTYLIEHTBD».

5.  JlaiiTe onpeneneHne TEPMUHY «IITaMMbI» MUKPOOPTaHU3MOB.

6.  Kakwue Tpu Buzia mraMMoB BbIIEIAIOT. OMUIIUTE MPEUMYILECTBA U HEJOCTATKU KaX/10T0
BU/JIA.

7. Kakue BbI MOXKETE Ha3BaTh OCHOBHBIE BHUJIbI CHIPbs, UCIIOJIB3YEMOTO B OMOTEXHOJIOTUHU B
KayecTBEe UCTOYHHKA yriepoja?

8.  Uro Takoe MpeaIIecTBEHHUKH, KaK OHU HCIIOJIb3YIOTCS?

9. MOXHO JHM HCIOJB30BATh YIJIIEBOAOPOIAHOE CHIpbE Ui OMOCHHTE3a (DEPMEHTOB HIIH

AHTUOMOTHUKOB KYJIbTypaMH rpu6oB?

10. Ha kakwe Tpynmbl HOENAT TPOMYKTHI, MOJy4aeMble B IPOIECCaX, OCHOBAaHHBIX Ha
KU3ZHEJEATEIIBHOCTH MUKPOOPTaHU3MOB?

11. Kaxkue Bam u3BeCTHBI METOIBI OT/ICTIEHUS OMOMACCHI OT KYJIbTYPATbHOM KUIKOCTH?

12. Kakue Bam n3BecTHBI METOABI I€3UHTETPALUHU KIETOK?

13. Kakue Bam u3BeCTHBI METOIBI BBIICJICHUS MMPOAYKTOB METab0OIM3Ma U CUHTE3a?

14. Ha3zoBuTe OCHOBHBIE METO/IbI IPOU3BOJICTBA AaHTHOMOTHUKOB?



15. Kaxkue aHTHOMOTHKY HCTIONB3YIOT B C/X?
16. C xakuMM UEIsIMH aHTHOMOTHKHA TPHUMEHSIOT B JKHMBOTHOBOJICTBE, IIHIIEBOU
MIPOMBINIJICHHOCTH, METUITNHE, PACTCHUEBOCTBE?

Tems! pedepaToB
1. ITyTu pewenust mpo6aeM SKOJIOTUH U OXPaHbl OKpYXKarolel cpelibl MeToAaM1 OMOTEXHOIOTUN
2. TpaguuMOHHBIE METOABI CEIECKIMH MTPU OTYIeHUHN O0Jiee MPOIYKTUBHBIX OHOOOBEKTOB
3. KnerouyHas uHXeHepHs B CO3AaHUU MHUKPOOPTaHU3MOB U KJIETOK pacTeHUHl — HOBBIX
IPOAYLIEHTOB OMOJIOIMYECKH aKTUBHBIX BEILIECTB
4. Posib reHeTHYECKON MHKEHEPUH B CO3aHUU MPOYLICHTOB HOBBIX JIEKAPCTBEHHBIX BELIECTB
5. IIpo6iieMbl 3KCTIPECCUH UYKEPOJHBIX TEHOB B MUKPOOPraHU3Max.
6. ManooTxoaHble TEXHOJIOIMH B OHWOTEXHOJIOTMYECKOM IPOU3BOJICTBE, MEPCIEKTUBBI HX
BHE/IPCHHUS.
7. OTX01bI OUOTEXHOJIOIMYECKOTIO MPOU3BOJCTBA, UX KIacCU(UKALM, CXeMA OUUCTKH.
8. Mcnonp30BaHMe aKTUBHOTO MJIA B OYHCTKE OTXO/I0B OMOTEXHOIOTUYECKOTO IIPOU3BO/ICTBA
9. MexnyHapoHblil IpoeKT «I'eHOM yelloBeKay, ero Leiu, 3STHYecKue NpoOIeMbl
10. Koppekiust HacieCTBEHHBIX 00Jie3HEel Ha ypOBHE TeHOTHUIIA (TeHOTepanus) 1 (peHoTurma.
11. [Ipo6iema TpaHCIUIAaHTALIMKM OPIaHOB U TKAHEW YeJIOBeKa.
12. Co3pnanue MeToJaMU T'€HETHMYECKOH WHXKEHEpUU IITaMMOB MHKPOOPraHU3MOB —
JNECTPYKTOPOB C LENbI0  YTHJIM3ALUMM OTXOJOB OHMOTEXHOJOIMYECKOIO IPOM3BOJICTBA.
YHUUTOKEHHE TBEPBIX OTXOJIOB.
13. ®epMeHTHI, UCIOIb3yEMbIE€ B TEHETHUECKONW NHIKEHEPUH.
14. Xapakrepuctiuka OMOCEHCOPOB M MEPCIEKTUBHOCTD UX UCTIOIB30BAHUS B LENSAX TUATHOCTUKU
pas3InYHbIX 3200J1€BaHU.
15. OcHOBHBIEC HaNPaBJICHUsI BHEAPSHUSI OMOTEXHOJIOTHA B IHILEBOW IPOMBIIIJICHHOCTH.
16. Mcnonb3oBaHne OMOTEXHOJOIMUECKHMX METOIOB B SHEpreTuke, HedrenmepepadarbiBarolieit
MPOMBIIIICHHOCTH
17. [lepcnekTHBBl MPUMEHEHHMS COBPEMEHHBIX IE€PEBSI30YHBIX CPEJICTB HAa OCHOBE
MMMOOMITN30BAHHBIX JIEKAPCTBEHHBIX BEIIECTB.
18. I'opmoH pocta yenoBeka. [IpomblilieHHOE MPOU3BOJACTBO (PAKTOPOB POCTA.
19. ®noTtanus kak cnocoO BbIIEICHUSI, OUUCTKH OMOTEXHOJIOTHYECKUX POAYKTOB.



7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnannpyemble pe3yabTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA I IPOBeJAeHUs MPOMEKYTOUYHOM ATTeCTAllUM:
CTpyKTypHBIii
AJEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHHS OueHouHbIe CpeiCcTBa
KOMIIETEHIINH

IIK-5 cnoco0HOCTHI0 MCNOJIB30BATH B MPAKTUYECKOI J1eATeJIbHOCTH CHeNMATU3UPOBAHHbIEC 3HAHUSA (PyHIaMeHTAJBHBIX pa3iesoB (PU3NKH,
XUMHUH, OMOXMMHH, MATEMATHKH IJIS OCBOEHUsI PU3MYECKUX, XHMHUYECKHUX, OMOXHMMUYECKHUX, OMOTEXHOJIOTHYECKUX, MUKPOOHOJIOTHYECKHUX,
Ter10(pu3nYecKNX MpoIeccoB

3HaTh:

- - ICTIOJIb30BaHUE OMOTEXHOJIOTHUHU B OXPAaHE OKPYKAIOIIeH
CpPEIIBI.

- OMOTEXHOJOTUYECKHE CIOCOOBI TMOMYYEHHUS HEOOXOIUMBIX
YEJIOBEKY BEIIECTB U IPOAYKTOB.

- BBICOKOO((PEeKTUBHBIE (HOPMBI MUKPOOPTaHU3MOB, KYJIbTYPHI
KJICTOK W TKaHEH PAaCTCHH, )KHBOTHBIX WJIA U30JIMPOBAHHBIX U3
KIETOK  OHONIOTUYECKUX  CTPYKTYp, HCIONb3yeMBIX B
OHMOTEXHOJIOTHH.

IlepeyeHb TeOpeTHYECKHX BONMPOCOB K 324eTy € OLIEHKOI:

I.Ilpenmer «OCHOBBI OMOTEXHOJIOTHH», €ro 3HA4eHHE IS
CHEIMAIIUCTOB B  00JacTH TOBAapOBEACHHUS U  DKCHEPTHU3BI
MIPOIOBOJILCTBEHHBIX TOBApPOB.

1. DOramnbl pa3BuTHs OMOTEXHOJIOTHUH.

2. OCHOBHBIC HalPaBJICHUS B ONOTEXHOJIOTHH.

3. TpeboBanus, mpenbsBiIsieMble K MHUKPOOpPraHU3MaM  —
npoayueHtam.  CrocoObl  CcO34aHHUS  BBICOKO3((EKTUBHBIX

[ITAMMOB-TIPO/TYLICHTOB.
4. Craguu ¥ KUHETUKA POCTa MUKPOOPTaHU3MOB.

5. CbIpbe U cOCTaB MUTATENBHBIX Cpea Il OMOTEXHOJIOTMYECKOTO
IIPOU3BO/JICTBA.

6. CnocoObl KyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB.

7. KynbTuBHpOBaHHE KHUBOTHBIX U PACTUTEIBHBIX KIIETOK.

8. OO6mas OuoTexHoNornyeckas cxema IMpoU3BOJICTBA MPOITYKTOB
MUKpPOOHOTO CHHTE3a.

9. [IlomydyeHue TMOCEBHOTO MaTepuaa.
UCIOJIb3yEMbI€ B OMOTEXHOIOTHH.

10. Celpbe ans nHUTATENBHBIX cpeld. [IpUHIMIIBI CcOCTaBIEHUS
MUTATETBHBIX CPEI.

11. CocrtaB mnuraTenbHOW cpeabl Ais OHOTEXHOJIOTMYECKOIO
MPOM3BOJICTBA (MCTOYHUKHK yIiiepofa M APYTUX IHTATeIbHBIX
BEIIIECTB).

12. TlpuroromieHue
KYJIbTUBUPOBAHHE.

MUKpOOpranu3Msl,

MUTATETbHOMN CpEanl, HHOKYJIALUA n




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

13. CmocoOsl depMeHTanuu: adpoOHas u aHadpoOHasi, TITyOHMHHAS
U [IOBEPXHOCTHAs, IEpUOJUYECKass U  HENpepbIBHAs, C
UMMOOHIIN30BaHHBIM MTPOAYIICHTOM.

14. OcoOeHHOCTH CTaAUM BBIAEICHHUS U OYUCTKU B 3aBUCHMOCTH
OT IIeNeBOro Nponaykra. [IpomyKTel MHUKpPOOHOTO OpOXEHHS WU
MeTabonu3ma.

15. HanpaBneHHBIN CUHTE3 JIUMOHHOW KUCIIOTBHI.

16. TlomyueHue MOJOYHOM  KHCJIOTBI  OMOTEXHOJOTHYECKUM
CIIOCOOOM.

17. TlomyueHue  yKCYCHOW  KHUCJIOTBI ~ OMOTEXHOJIOTMYECKHM
CIIOCOOOM.

18. TlosyueHue U UCNOJIb30BAHHE AMUHOKHUCIIOT.

19. TlomyueHue TUMHUIOB C TTOMOIIHI0 MHKPOOPTAaHH3MOB.

20. IIpou3BOACTBO M MPUMEHEHHE BUTAMUHOB.

21. Tlomydenue  (EepMEHTHBIX  TpemapaToB M3  CHIPHA
PAcTUTENFHOTO M KUBOTHOTO MPOMCXOXKIECHUS, UX UCIOJIb30BaHUE
B IIUILEBOW TPOMBIIITICHHOCTH.

22. llonmydyenue  (epMEHTHBIX  MpemnaparoB C  [OMOIIBIO
MHUKpOOpranu3MoB. HomeHknaTypa MHUKpPOOHBIX (HEepMEHTHBIX
Ipernaparos.

23. llpumenenue (QEepMEHTHBIX TpenapaToB B  IHINEBOH
IPOMBIIIJICHHOCTH.

24. Tlomydenue OHOMAacchl MHKPOOPTaHM3MOB B  KadecTBE
HCTOYHHKA Oerka.

25. TIpom3BOACTBO XJI€OOMEKAPHBIX APOXKIKEH M UX IKCIIEPTU3A.
26. CoBpeMEHHOE COCTOSIHUE U TMEePCIEKTUBBI Pa3BUTHs MHUILEBON
OMOTEXHOJIOTHH.

27. llpumeHeHue  THIIEBBIX  J00ABOK M HMHIPEIHEHTOB,
MOJTYYCHHBIX OMOTEXHOJIOTUIECKAM ITyTEM.

28. MUuUKpOOpraHu3Mmsl, HCHOJIb3yEeMbIe B MUIEBOM




CTpyKTypHBIii

HJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIe CpeACTBa

KOMIIETEHIINH
IPOMBIIIJICHHOCTH.
29. T'enernuecku MOIU(MUIIMPOBAHHBIE UCTOUYHUKH TTHIIIH.
30. CpenoOHBIE BOJOPOCIIH.
31. IlpumeHeHue 3aKBacCOK B  IPOM3BOJICTBE  MOJOYHBIX
IpoayKTOB. ITopoku 3akBacok
32. Knaccuduxanusi KUCIOMOJOYHBIX NMPOJYKTOB B 3aBUCHMOCTH
OT WCIIOJIb3YeMO 3aKBacKH. MHKpPOOPraHU3MBI, BXOJSIINE B
COCTaB 3aKBAaCOK.
33. TlomydeHue MOJIOUHBIX MPOIYKTOB (MOTYpPT, CMETaHa, KOPOBHE
MacJo).
34. BHOTEXHOJIOTUYECKUE MPOLIECCHI B CHIPO/ICIHH.
35. Jluetnueckue  CBOMCTBA  KUCIOMOJIOYHBIX  IPOIYKTOB.
Knaccudukanmst OudumaonporykTos.
36. BbuorexHosoruyeckue Mpoueccsl B MPOU3BOACTBE MSCHBIX U
PBIOHBIX POAYKTOB.
37. BuoTexXHOJIOrnYecKue MpoLecchl B MHBOBAPEHUH.
38. bHOTEeXHOJOTHYECKUE TIPOIIECCH B BUHOICITHH.
39. IlomydeHue ciupTONPOIYKTOB.
40. BHOTEeXHOIOTHYECKHE MPOIECCH B XJIEOOIEUYSHHN.
41. TlpumeHeHue GpepMEHTOB NP BbIPAOOTKE (PPYKTOBBIX COKOB.
42. KoHcepBHpPOBAHHBIEC OBOIIN U IPYTHE TPOTYKTHI.
43. TlponykTsl U3 cou. MUKPOMHIIETH B TUTAHUH YEJIOBEKA.
44. TlpoayKThl THIPOIN3a Kpaxmasa.
45. TlepcrieKTHBBI pa3BUTHUS MUIIEBON OMOTEXHOJIOTHH.
46. DKOJOTWYECKHE acTIeKThl OMOTEXHOJIOTHH.

YMmerb: - TI0JIb30BaThCsl OCHOBHOM, JOIMOJHHUTEIBHOH M CIPaBOYHOMN IIpakTHYyecKue BONMPOCHI

JUTEPATYpO TI0 BOMpOcaM OWOTEXHOJOTUH, TEPMHUHAMH
OMOTEXHOJIOTHH.
- COCTaBJATh THUIOBYH CXE€My OHOTEXHOJOTHYECKOTO
MIPOM3BO/JICTBA.

1 CoctaBuTh OHOTEXHOJOTUYECKYIO CXE€Ma TOJTaIHOTO
MPOU3BOJICTBA MPOAYKTOB MHUKPOOHOTO CHHTE3a IJIsl MONy4eHUS
LEJIEBOTO MPOIYKTa, UCIOIB3YEMOrO I MPOU3BOJCTBA MPOJYKTA
nuTaHus (10 MHIUBUIYaIbHOMY 33/IaHHUIO)




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

1) ITosmyueHnue noceBHOTO MaTepuana.
2) [IpuroroBieHue MUTATEILHON CPEIIbI.
3) ®epmenTanus (KyJIbTUBUPOBAHUE)
4) BeizeneHue 1eneBoro NpoIyKTa.

WNHpuBunyansHOE 3a1aHUE
- IPOU3BOJICTBO MMHBA
- IPOU3BOJICTBO IJIOI0BO-AT0JIHOTO BUHA
- IPOU3BOJICTBO UTPUCTOTO BUHA
- IPOU3BOJICTBO BUHOTPAHBIX BUH
- IPOU3BOJICTBO CIA00ATKOTOJIHBIX HAITUTKOB OpPOXKEHHUSI.
- IPOU3BOJICTBO KBaca.
- IPOU3BOJICTBO KBAIICHBIX OBOIIECH.
- IPOU3BOJICTBO Yasl.
- IPOU3BOJICTBO XJIeha.
- IPOU3BOJICTBO ChIpA.
Konmponvnwvie 6onpocwi

Urto Takoe OMOTEXHOIOTHS?
B yem 3akiogaercst B3aMMOCBSA3b OMOTEXHOJOTHH C IPYTUMHU
HayKamu?
KakoBbI OCHOBHBIE HAIIPABICHUS Pa3BUTHSI OMOTEXHOIOTHU?
[lepeuncnure OCHOBHBIE cTaiuu OMOTEXHOJIOIMYECKOTO
IIPOU3BOJICTBA.
Uto Takoe moceBHOM maTepuan’?

Kak roroBsT noceBHOM Marepuall B IPOU3BOJCTBEHHBIX YCIOBUAX?
Kakue KoMIOHEHTHI BXOJAT B COCTaB MUTATEIbHBIX Cpel?
Yro takoe pepmeHTarus?

Kakumu meTtomamu ocyiiecTBIsIeTCsl pa3zielieHue OuomMacchl OT
KYJIbTYPaTbHOU KUAKOCTU?

. B kakoM cityyae HeoOxoauMa Ae3uHTerpamusi KIeTok?
. Kakune criocoObl KOHIIEHTpUPOBaHUs POoAYyKTa BaM n3BecTHbI?




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

Tectbl:
1.®yukunonanbHast aktTuBHOCTH JIHK-nuras:

A - nuzupoBanue (pactBopenue, ruaponus) JHK;

b - o6pazoBanue GpochoandPUpPHBIX CBA3CH MEXKITY KOHIIAMHU
MOJIMHYKJIEOTUIHBIX LIENeil;

B - MeTunupoBaHue HyKJI€OTUI0B;

I' - menrpanuzauus JJHK;

I - pacmierienue JJHK.
2. J1ns BBenenust pekomObunantou [JHK B mpousBoactee
[IpenapaToB METOJOM I'€HHOW MHKEHEPUH UCIOJb3YIOT:

A - XpOMOCOMBI;

b - nnasmuer;

B - pubocomsr;

I' - nu30coMBI;

I - sapa KIeTok.
3. Ilnazmuza npezcTaBisieT COOOM:

A - ompeieNIeHHBIN MITaMM KUIIIEYHON MaJIOYKH,
UCTOJIb3yeMbIH /17151 OMOTEXHOJIOTUYECKUX LIETIeH;

b - konprieo6paznyro momnekyny JJHK;

B - yuactok nenu PHK, necymuii napopmaruio o cTpykrype
reHa;

J1 - BUpyC, pa3MHOKAIOMIMICS B IIUTOIIa3ME MUKPOOHOM
KIIETKU;
4. O100p TpaHCPOPMUPOBAHHBIX KIIETOK, COJEPIKALIIX
pexombunanTHyo JIHK (ruGpunnyro miasmumny) npoBosT:

A - TeCTUpPOBaHUEM Ha PE3UCTEHTHOCTD K Pa3IMUHON
TEMIEPATYpE;

b - TectupoBaHneM Ha PE3UCTEHTHOCTD K OIIPEEIEHHBIM
AHTUOUOTHKAM;

B - 10 crmoco6HOCTH OKpAIIMBATHCSI TEMATOKCHIIMHOM;




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

I' - mo MmopdonornyecknuM npru3HaKaM;

J1 - 10 CKOPOCTH POCTa U Pa3MHOXKEHHUS.
5. CyGcTpaTaMu pecTpuKTa3, HCIOIb3YEMbIX B TEHHON HHKEHEPHH,
SBIISIFOTCHL. ..

A. Tomononucaxapu/ibl

b. rerepononucaxapuipl

B. HyKJIEeHHOBBIE KHUCIIOTHI

I'. 6enku

J1. monucaxapuabl
6. «I'eH-Mapkep» HEOOXOIUM B F€HHOM MHKEHEPUU JJIAL...

A. BKJIFOUEHHSI BEKTOPA B KJIIETKU XO35UHA

b. or6opa konoHuii, 06pazyeMbIX KJIeTKaMU, B KOTOpbIE
MIPOHUK BEKTOP

B. BkitOueHus «paboyero reHa» B BEKTOP

I'. moBbIIIEHNS CTAOUIBHOCTH BEKTOpA

J1. OBBIIIEHUS] KOMIIETEHTHOCTH KJIETKU
17. ®epmeHT Mrasza UCIONb3YETCS B TEHHOW MH)KEHEPUH,
MOCKOJIBKY...

A. CKperuIsieT BEeKTOp C 000JIOUKOM KJIETKU X0351HA

b. xaTanu3upyer BKIIIOYEHHE BEKTOPa B XpPOMOCOMY KIIETOK
X035iMHa

B. xaTanu3upyeT KOBaJEHTHOE CBS3bIBAHUE
yraeponHo-docdopuou nienu [JHK rena ¢ JIHK BekTopa

I'. xaTanu3upyeT 3aMbIKaHHE MENTUIHBIX MOCTUKOB B
NENTHIOTIINKAaHE KIIETOYHON CTEHKH

J1. oGecrieunBaeT 0Opa3oBaHUE BOAOPOAHBIX CBSI3EH
1. B OMOTEeXHOIOTHH MMOHATHIO «OMO00BEKT» COOTBETCTBYIOT
CIIEIyIOIINE ONPECIICHNUS:

A - opranusm, Ha KOTOPOM HCHBITHIBatOT HOBbIE BAB;

b - opranu3mebl, BEI3bIBAIONINE MUKPOOHYIO KOHTAMUHAIIMIO




CTpyKTypHBIii
AJEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeiCcTBa
KOMIIETCHIINH

TEXHOJIOTUYECKOI0 000py10BaHUs;

B - depmenT, ucnonbzyemblii A1 TeHHO-UH)XEHEPHBIX
IIPOLIECCOB;

I' - opranusm, ¢pepMeHT (MPOMBIIIIIEHHBIH OHOKaTaIN3aTOp) —
CPEJICTBO NMPOU3BO/ICTBA JJIs [TOJIyUYEHUs JIEKApPCTBEHHBIX,
npoUIAKTUYECKUX, JMATHOCTUYECKUX MTPEnapaToB.

J1 - hbepMeHT, UCIIOIb3YyEMBII B JIEYEOHBIX LIETIX.

2. OTnuuuTeNnbHble 0COOEHHOCTH 3YKapUOTHYECKOM KIIETKU:

A - Manblii pa3mep;

b — orcyrcrBuHE siapa;

B - purnzaHas kneroyHasi CTEHKA,

I' - orcyTcTBHE CYOKIIETOUHBIX OPTaHEILT,;

I - xpomocomuas JIHK B siape.

3. OtnuuuTenbHble 0COOEHHOCTH MPOKAPHUOTHUYECKON KIIETKH:

A - OonpLInii pazmep;

b - Hanmume saapa;

B - Hanmmume cyOKJIETOUYHBIX OpraHel;

I' - MHOTOCTIOMHAsA KJIETOUHAs CTEHKA;

I - xpomocomuas JIHK B nuromnnasme.

4. OnTuManbHbIN TEMIIEPATYPHBIN PEKUM Pa3BUTHS
MHUKpPOOPTraHU3MOB-Me30(UIIOB COCTABIISET:

A -45-90 °C;
b - 10-47 °C;
C -25-45°C;
A —2-12 °C.
Bianmers: - HaBbIKaMu pabOThI C MUKPOOPTraHU3MaMU-TIPOAYLIEHTaAMH. IIpakTHyeckue 3a1aHuA:
- HaBbIKAMU BBIITOJIHCHUS aHanau3a IIPOAYKTOB | Paccuntarh KOJIMYECTBO CHUHTE3UMPOBAHHOW JIMMOHHOM KHCIIOTBI

OMOTEXHOJIOTHYECKOro Mpou3BoJicTBa opraHojentuuyeckuMu U | (C) rpuOom, B KyIbTYpallbHOM KHUAKOCTH, €clid u3BecTHO X=0,5 T;
(U3UKO-XMMUYECKMH METOIAMHU. V=5 mu1. PacueT npoBozsT no ¢popmyse:




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeacTBa

- HaBbIKaAMHU IIOJYYCHHUA ITOCCBHOI'O MaTrcpuajla M3 YHUCTBIX

KYJBTYD.

C =p* (X/100)

rie C — KOJIMYECTBO JIMMOHHOW KHUCIOTHL, T; V - o00beM

KYJIbTYpaJbHOM XKHUAKOCTH, MJI; X - COJEpKaHHME JIMMOHHOHN

KHUCIIOTHI, T.

Omnpenenure mMaccy cyxoro mutienus rpuda (b), eciiu nu3BectHo, 4yTo

M ¢=2,3r, Mm=2,8r. Pacuer npoBoasT no dpopmyie:
bE=M,-My,

rae b — Macca cyxoro muuenus, r; My - Macca ImycToro (puibTpa, Tr;

M,, - macca puIbTpa ¢ BEICYIICHHBIM MHIIETHEM, T.

Omnpenenuts npoayuupymoiy crnocoonocts mutnenus (IT) rpuda,

ecim u3BectHo, uto C=0,51, b=2,0r. Pacuer mpoBoasat o popmyie:

1= C/b :
rne I/ - mpoayuupyromas CrnocoOHocTb wmunenus, 1/r; C -
KOJIMYECTBO IUMOHHOM KUCIIOTHL, T; 5 - Macca Cyxoro MULIEIHS, T.




0) Ilopsinox mpoBeaeHHs] NMPOMEXKYTOYHOH ATTeCTAMM, NOKa3aTeJd W KPHTEPHH
OLICHUBAHUS:

[IpomexyrouHas arrecTauys MO JUCUMILIIMHE «OCHOBBI OHMOTEXHOJOTMH» BKIJIIOYAET
KOHTPOJIbHbIE PaOOTHI, MMO3BOJIAIONICE OLEHUTh YPOBEHb YCBOEHHs OOY4arOIIMMUCS 3HAHWMH,
NPaKTUYECKHE M JOMAIllHUE 3aJaHHs, BBIBISIONIUNE CTENeHb C(HOPMUPOBAHHOCTH yMEHHUH U
BJIaJICHUH, IPOBOJUTCA B pOpMeE 3aUETa C OLCHKOM.

MeTtoauyeckue peKoMeHAAINHU /il IOATOTOBKH K 3a4eTy ¢ OLleHKOIi:

[TogroroBka K 3a4eTy C OLIEHKOW OCYUIECTBIIAETCS HAa OCHOBAHUU METOIMYECKUX
pEeKOMEHIalMil M0 AUCLUUIUIMHE M CHUCKa BOIMPOCOB H3Yy4aeMOH AUCIMIUIMHBI, KOHCIIEKTOB
JEKIHiA, y4eOHUKOB U y4eOHBIX TTOCOOMH, HAYYHBIX CTaTel, UH(OPMAIMU CPEAbl HHTEPHET.

3adeT ¢ OLEHKOW MpOBOAMUTCS B ycTHOM (popme. OOydaronuiics AOMKEH OTBETUTHh Ha 2
BoIpoca sK3ameHaropa. Ilo okoHUaHMM OTBETa SK3aMEHATOpP MOXKET 3a7aTh O0y4aroIEMYCs
JOTIONTHUTEJIbHBIE M YTOYHSIIOIIME BOMpochl. Ha mMOAroToBKY K OTBETY IO BOIpOcaM
oOyuaromemycs naercst 10 MUHYT ¢ MOMEHTA [TOJIy4€HUsI UM BOIIPOCOB.

Pe3ynbrarhl 3auera ¢ OLEHKON OOBIBISIIOTCS 00y4aromieMycsl Mocjae OKOHYaHHs OTBETa B
JI€Hb CIIa4H.

Kputepuu oneHku:

—3a4YTEHO Ha OLEHKY «OTJMYHO» — OOy4aroUIUiicsl TOJKEH MOKa3aTh BBICOKUI YPOBEHb
3HAaHUW HE TOJIbKO Ha YpOBHE BOCHpPOU3BEIEHUS U O0ObACHEeHUs uH(Dopmanuu, HO U
MHTEJIJICKTYaJIbHbIE HABBIKM PELIECHUs MpoOJeM U 3a/iad, HaXOKJIEHUS YHUKAJIbHBIX OTBETOB K
npo0iieMaM, OLIEHKH U BEIHECEHUS KPUTHUYECKUX CYXKICHHUIA,

—3a4YTEHO Ha OLICHKY «XOPOIIO» — 00yJaronuiicst JOHKEH NOKa3aTh 3HAHUS HE TOJbKO Ha
YpOBHE BOCHPOM3BEICHUS U OOBSCHEHHS HHPOpPMAIMM, HO U HUHTEIUICKTyaJbHble HaBBIKU
pelieHus npo0ieM U 3aJa4, HaX0Xk/I€HUs] YHUKAJIbHBIX OTBETOB K IIpo0iieMaM;

— 3aYTEHO Ha OLEHKY «Y/0BJETBOPHUTEIbHO» — 00yJaroUiics JOKEH MOKa3aTh 3HAHUS
Ha YPOBHE BOCIPOM3BECHUS U 00bSICHEHUSI HHPOPMAIUH, HHTEIJIEKTyalIbHbIE HABBIKU PELICHUS
HPOCTHIX 337a4;

— «He 32a4TeH0» — 00y4JaroIuics HEe MOXKET M0Ka3aTh 3HAHHs HA YPOBHE BOCIIPOU3BEACHUS
U 00bsCHEHHUs HHPOPMALIUHU, HE MOXKET TI0Ka3aTh MHTEJUIEKTyalbHbIe HAaBBIKH PELICHUS MPOCTHIX
3azad.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTIIHHbI

a) OcHoBHas JuTEpaTypa

1. benokypoBa, E. C. buorexHonorus npoayKTOB pPacCTHUTEIbHOIO MPOUCXOXKICHHS
yueoHoe nocobue / E. C. benokyposa, O. b. IBanuenko. — Cankt-IlerepOypr : Jlans, 2019. —
232 c¢. — ISBN 978-5-8114-3630-9. — Tekcr : onekrponnsiii // Jlanp
3JIEKTPOHHO-OnOMmoreuynas cucrema. — URL: https://e.lanbook.com/reader/book/118619/#
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obpamienns: 03.10.2020).

4. Kcenogponros, b. C. OCHOBBI MUKPOOHOJIOTHH M HKOJIOTUYECKON OMOTEXHOJOTHH !
y4e6. nocoodue / b.C. KcenodontoB. — Mocksa : U] «DOPYM» : UHOPA-M, 2019. — 221 c.
— (Boicmee oOpasoBanme). - ISBN 978-5-8199-0615-6. - Tekcr : snekrponHbii. - URL:
https://new.znanium.com/read?id=341804 (mata o6pamienus: 03.10.2020). — Pexxum gocryma:
O TOJIIUCKE. . - 3arJ1. ¢ dKpaHa.

5. l'opnenko, B. A. Hayunble ocHoBbI OGuorexHosnoruii. Yacts | YuebHoe mocoOue.
Hanotexuonoruu B 6uonorun/I'opinenkoB.A., Coast. KyryzoBaH.M., [TatyrnnaC.K. - Mockaa :
ITpomereit, 2013. - 262 c. ISBN 978-5-7042-2445-7. - Texcr : anektponnbii. - URL:
https://new.znanium.com/read?id=214418 (mara oopamierus: 03.10.2020). — Pexxum pocryma:
IO TOATHCKE.

6. Becrmmk  AIIK  CraBpomomesi. - ISSN:  2222-9345. -  URL:
https://e.lanbook.com/journal/2181#journal_name (mara obpamenus: 24.09.2020). — Tekcr :
AJIEKTPOHHBIN.

7. Foods and Raw  Materials. - ISSN:  2308-4057. -  URL:

https://e.lanbook.com/journal/2942#journal_name (mara o6pamenus: 24.09.2020). — Tekcr :
JJIEKTPOHHBIN.

8. Cranmaptel 1 kadecTBO. - ISSN: 0038-9692. - TekcT : HemoCpeICTBEHHBIN.

9. UsBectuss By3oB. IlmmeBas texHomorus. - ISSN: 0579-3009. - Tekcr
HEIOCPEICTBEHHBIMN.

10. IMumeBas npoMbIIUIEHHOCT. - ISSN: 0235-2486. - TekcT : HemocpeACTBEHHBIN.
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1. Meroauueckue yKa3aHHUs 110 BBIMOJIHEHHUIO MPAKTUYECKUX pabOT NpPEICTaBIECHb B
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CETH 110 JIOTHHY U TapOJIIo.

2. HarnponanbHas nHGOPMAIMOHHO-aHATIMTHYECKAsk CUCTeMa — POCCHIICKHIA HHIEKC
HayuHoro nwutuposanust (PUHLI) - URL: https://elibrary.ru/project risc.asp , perucrparnus o
JIOTHHY U TIapOJIIO.

3. [TouckoBass cucrema Axkamemuss Google (Google Scholar). - URL:
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4, Nudopmarnmonnas cucrema - EnmHoe oOkHO pgoctyna K HWHGOPMAIIMOHHBIM

pecypcam URL: http://window.edu.ru/ , cBoG0JHBII TOCTYII.
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6. [TporpammMHoe obecrnieueHue
Haumenoanue 110 Ne norosopa Cpoxk neicTBUSI IMLIEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
cBOOOIHO
FAR Manager pactpocrpassiemoe I10 0OecCpovYHO
ABBYY  FineReader 11.0 | 1-1218-12 ot 02.08.2012 | GeccpouyHO
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7Zip CBoOoaHo 0OeCcCpovHO
pacnpocTpaHsieMoe

9 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUUIINHBI

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHue AyIUTOPUHN

OCHaH_[eHI/Ie AyJAUTOPUHN

TEKYLIEro KOHTPOJSA M IPOMEKYTOUHOU
aTTecTaluu

MynbTUMEUITHBIE cpeacTaa XpaHEHHUs,

VY4yeOHble ayAUTOPUM JUIs IPOBEACHUS .
. nepenadu u IIPEICTaBICHMS yueOHOM

3aHATUH JIEKIMOHHOTO TUIIA

UHpOpMaLIUU
VYuebHble ayauTopuM Uil npoBeaeHus | Jlocka, 3akoHoJaTeldbHas, HOPMATUBHAas W
IIPAaKTUYECKUX 3aHATHM, TPYNIOBBIX U | TEXHUYECKAs JOKyMEHTaIus, DOCh,
VHIVBUAYaAJIbHBIX KOHCYJbTaIMH, | yueOHO-MeTOuuecKas JOKyMEHTaLHsI

[TomemieHus A CaMOCTOSITENILHON pabOThI
00yJaronmxcst

[lepconanbpHble KOMIBIOTEPHI € TakeToM MS
Office, Beixomom B MHTEpHET U C JOCTYIOM B
AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO
YHHUBEPCHTETA

cpeny

[Tomemenue 1ist XpaHeHUs U
npodunakTHIecKoro 0oCcIyKuBaHuUs
y4eOHOT0 000pYyI0BaHUS

Cremnaxkxu JAns XpaHEHHUs Y4eOHO-HArJIsIHBIX
rnocooui u y4e0HO-MEeTOINYECKOM
JOKYMEHTaIlU!



http://www1.fips.ru/

ITpunoxxenue 1
MeToanuyeckne yKa3aHus 10 BbINOJHEHUIO MIPAKTUYECKUX PadoT

IIpakTnyeckas padora 1
«O0aacTH nNpuMeHeHns OMOTEXHOJIOT M

Llenb 3aHATHS: U3yYUTh 00JIaCTH IPUMEHEHUSI OMOTEXHOJIOTHH

buoTtexHonorus — 3To HayKa, KOTOpas U3y4yaeT METOABI MOJyUYEHUS IOJIE3HBIX AJIS
YeJIOBEKa BELLECTB U IIPOIYKTOB B YIPABIISIEMbIX YCIOBHSIX, UCIIONIb3YS MUKPOOPTraHU3MBbI, KJIETKH
KUBOTHBIX U PACTCHUHN WU U30JIMPOBAHHBIE U3 KIIETOK OMOJIOTUYECKHE CTPYKTYPHI.

YenoBek MCIOIB30Ball OMOTEXHOJOTMUECKHE MPOLECCHl €lIe MHOTHE ThICSYU JIET Ha3al:
JIOOM 3aHMMAJIMCh NHBOBAapEHUEM, MEKIM XJied; OHM MPHIyMald CHOCOOBI XpaHEHHs U
nepepadoTKU MPOJYKTOB IyTeM (epMeHTauu (IIPOM3BOJCTBO ChIpa, YKCYCa, COEBOIO coyca),
HAy4MJIUCh JI€JaTh MbUIO U3 KHUPOB, U3rOTABIMBATh IPOCTEHIINE JIEKapCTBa U NepepadaThiBaTh
OTXOJIBI.

OpHako TOJIBKO pa3pabOTKa HOBBIX METOJIOB, SIBJISIOIIMXCSI OCHOBOM OMOTEXHOJIOTUYECKUX
IPOLIECCOB, MO3BOJIMIIA YAYUIIUTh YK€ UMEIOIIUECS MPOLECChl U MPOAYKTHI, a TAKXkKe CO3/jaBaTh
OpUTMHAJIbHBIE CHOCOOBI MOJIYYEHHs] HOBBIX, PAHEE HEAOCTYNHBIX BEIIECTB U OCYIIECTBIATH
HOBBIE ITPOLIECCHI.

C nomMo1ibto COBpEMEHHON OMOTEXHOIOIMH B HACTOSIIIEE BPEMSI [T0JIy4at0T TaKUe MMUILEBbIE
IPOJYKThI, KaK MUBO, BUHO, CIIUPT, XJI€O, YKCYC, KUCIOMOJIOYHbIE MPOAYKThI, CIPOKOITYEHbIE U
CBIPOBSUIEHbIE MSICHBIE MPOAYKTHI U MHorue apyrue. Kpome Toro, muiieBas OMOTEXHOJIOTHUS
UCTIONIBb3YeTCs sl IOJYyYeHHMsT BEIIeCTB M COCJUHEHUHM, HCHONb3YeMbIX B IHIIEBON
IPOMBIIIICHHOCTH: 3TO JTMMOHHAsI, MOJIOYHAS M PyTUe OPTaHUYECKHE KHCIOTHI; (pepMEHTHBIC
npenaparbl Pa3InYHOIO neicTBus - IPOTEOIUTHYECKUE, aMUJIOJIUTUYECKUE,
HEJUTIONIONUTUYECKIE; aMUHOKHUCIIOTHI M IPyTHe MUIIEBBIE U OMOJIOTUYECKH aKTUBHBIE T00ABKH.

CoBpeMeHHbIE CHEIHMATUCTBI, paboTarolue B CeIbCKOM Xo3siiictBe, B chepe AIIK,
[TumieBoit MPOMBILUIEHHOCTH M JAPYTUX OTpacisX HapOJHOTO XO3sIMCTBAa JOJDKHBI BIAJIETh
MeTo/laMi OUOTEXHOJOTMM M OWOMHXKEHEPHUH, YMETh MHCIOJIb30BaTh HMX Uil YBEIUYEHUS
MIPOM3BOACTBA MUILEBOM MPOAYKLINH, YAYUIICHHS €€ Ka4eCTBa, 3aIIUThI IPUPOJIbI OT 3arPsA3HEHHUS.

1. IlonsiTne GMOTEXHOIOTHH, 00/1ACTH €€ IPUMEHEHUS
HasBanue Hayku «BHOTEXHOIOTHS TPOUCXOIUT OT IPEYECKHX CIIOB «DI0S» - )Ku3Hb, «tekeny -
UCKYyCCTBO, «l0g0S» - cioBo, yueHue, HayKa.

buorexHonoruss - 3TO Hayka, KOTOpas Ha OCHOBE IPHMEHEHHs 3HaHUA B o0IacTu
MHKpPOOUOJTIOTUH, OHOXMMHH, TE€HETUKH, TC€HHOM WH)XEHEpPUH, WMMYHOJIOTHUHM, XUMHUYECKOU
TEXHOJIOTHUH, NpUOOpPO- M MAIIMHOCTPOEHUS HCIIONb3yeT OHOJOrHYecKkue OOBEKThI (MHKpO-
OpraHU3Mbl, KJIIETKU TKAHEH KMBOTHBIX M PACTEHUI) UM MOJIEKYIIbI (HyKJIEMHOBBIE KUCIIOTHI, OSJIKY,
(bepMeHThI, YIeBOAbl U Jp.) Al MPOMBIIUIEHHOTO MpPOW3BOACTBA, MOJIE3HBIX Ui YelIOBeKa U
JKMBOTHBIX, BELIECTB U IPOYKTOB.

2. Ob6saacTi npuMeHeHns OMOTEXHOJI0T U

. MennuuHa, 3ApaBOOXpaHEHUE, dapmakonorus. AHTHOUOTHKH, (EpPMEHTHI,
AMUHOKHCIIOTBI, KpPOBE3aMEHUTENN, HYKJIECOTHIbI, NPOTHUBOPAKOBBIE U IPOTUBOBUPYCHBIE
Ipernaparbl, HOBbIe BaKILMHBI, TOPMOHAJIbHBIE Mpenaparbl (MHCYJIMH, TOPMOH pOCTa), aHTHUTENA
JUISL TUATHOCTUKYU U JIEYEHMS], UCCIIEOBAHNS IPUPOBI paKka U MPOLIECCOB CTAPEHUSI OPraHu3Ma,
MPOAYKTHI TUETHUECKOTO MUTAHUS.

2. TlomydyeHue XMMHUYECKHUX BEIECTB. DTHUJICH, IPOINWIEH, OYyTUJIEH, OKUCIICHHbIE YIIIEBO-
JIOPOJIbl, OPTaHUYECKHE KUCIIOTHI, TEPIIEHBI, (DEHOJIBI, TOIUMEPHI, (PEPMEHTHI, MPOAYKTHI TOHKOTO
OpPraHUYECKOI0 CUHTE3a, MOIHCAXapUIbl.

3. JKWBOTHOBOACTBO. YCOBEPIIIEHCTBOBAHHE KOPMOBBIX PAIlMOHOB (TIPOU3BOJICTBO OEIKa,
AMHHOKUCIIOT, BATAMUHOB, KOPMOBBIX aHTHOMOTHKOB, (DEPMEHTOB, 3aKBACOK JIJIsI CHIIOCOBAHUS),
BETEPUHAPHBIX IpENnapaTtoB (AaHTUOMOTHKM, BAaKIMHBI WU T.J.), TOPMOHOB pOCTa, CO3JIaHHUE
BBICOKOIIPOJYKTUBHBIX MOPOA, IEpecagka OIJIOAOTBOPEHHBIX SHIIEKIETOK MU SMOPHOHOB,
MaHUIYJISLUAN C SMOPHOHAMH.



4, PactrenueBoncTBo. buopamoHambHBIE TECTUIMIBL, OaKTepHanbHbIE YHIOOpECHUH,
MIPOM3BOJICTBO OE3BUPYCHOTO MOCAJA0YHOTO MarepHralia, CO3aHNe BBHICOKOIPOMYKTUBHBIX COPTOB M
THOPUJIOB, YCTOWYMBBIX K OOJIE3HSIM, 3aCyX€e, 3aMOPO3KaM, 3aCOJICHHOCTH TTOYB.

5. PeiOHOe x03s11icTBO. KOpMOBOit Oenok, (hepMEeHTHI, aHTHOMOTHKH.

6. IlumeBast mpOMBIIUIEHHOCTb. belok, aMUHOKUCIIOTHI, 3aMEHUTEIN caxapa (acmapram,
[TIOKO30(DPYKTOBBIA CHUPOIT), MOJIUCAXAPUIbI, OPTaHUYECKUE KHUCIIOTBI, HYKJICOTHIBI, JUIIUIBI,
nepepadboTKa MUILEBBIX IPOAYKTOB

7. OKonorust. Y THIIM3AIMUS CETbCKOX035MCTBEHHBIX, TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB,
CO3/IaHME 3aMKHYTBIX TEXHOJIOTUYECKUX IIUKJIOB, IPOU3BOICTBO OE3BPEIHBIX TIECTHIIUIOB, JIETKO
pa3pyiiaeMbIX MOJIUMEPOB.

8. Hayunsbie uccinenoBanusi. [CHHO-MHXKEHEPHBIE W MOJEKYISPHO-OMOJIOTHYECKHE
ucciaenoBanust (HykiaewmHoBbie kucioTel JIHK, PHK, Hykneotmmbr w 1p.), MeaumuHCKHE
uccie10BaHus (CpeICTBa TUATHOCTUKH, PEAKTUBBI U T.J.)

9. Jlerkasi mpOMBINIIEHHOCTh. YIy4IlIeHUE TEXHOJOTHH MepepadoTKU KOXK, MPOU3BOACTBO
TEKCTHUJIBHOTO CBHIPhsI, IIEPCTH, Oymaru, mnap(roMepHO-KOCMETHYCCKUX H3ICIIUN, MOTYYCHHE
OHOIOIMMEPOB, UCKYCCTBEHHBIX KOXKH U IIEPCTH U T.1.

3ajaHus:

1. Kak BbI mOHMMaeTe TepMHUH «OMOTEeXHOJOTH»? JlaiiTe CBOE OINpeelieHue dSTOMY
MOHSITHIO.

2. 3amonHuTe Tabuy 1

Tabmuna 1- O6nactu MpUMEHEHHsI OMOTEXHOJIOTUU

O065acTh NPUMEHEHHUS KoHKkpeTHbIe ipuMepbl IPUMEHEHUS

3. Kak BbI Tymaete, B 4eM NPEUMYILECTBO OMOTEXHOJIOTMUECKUX METOOB B KaX/10i
OTpaciiy, IO CPABHEHUIO C TPAJULIMOHHBIMU CIIOCOOaMU MOJTy4EHUS TPOAYKTOB?

4. Cy1ecTBYIOT JIM HEIOCTATKU B OMOTEXHOJIOTHYECKOM CIIOc00€e MpOU3BOJICTBA?

S. [aiite onpeneneHue TEpMUHY «KMUKPOOPTAHU3MBI-IIPOYLIEHTBD.

6. JlaiiTe onpeneseHne TEpMUHY «IITAMMBD» MUKPOOPTaHU3MOB.

7. Kakue Tpu Buaa mraMMoB BbAEAOT. ONUIINTE MPEUMYIIECTBA U HEAOCTAaTKU
Ka)KI0ro BUJA.

8. Uro takoe «myrtareHHble (akTops»? Ilepeuncnure ux pazHOBUAHOCTH U JaiiTe
KPaTKyIO XapaKTepUCTHUKY.

9. Kakwue BbAETAIOT IEpHO/Ibl B pa3BUTUN OMOTEXHOJIOTUU U B YEM UX OCOOEHHOCTH?

IIpakTHyeckast padbora Ne2
«IIpuroroByeHue NUTATEJBLHBIX OCHOB, CPeJl M JONMOJHHUTEIbHBIX PACTBOPOB»

ean 3anaTHA:

N3y4uTh METO/IbI IPUTOTOBIICHHUS TUTATEILHBIX OCHOB CPEJT M IOMTOJHUTEIILHBIX PACTBOPOB
JUISL KYJTbTUBHPOBAHUS OMOTEXHOJIOTHYECKHX OOBEKTOB.

OOGopynoBaHue U MaTepHUAITbI

Mynerumenuiinoe obopynoBanue, npesenramuu MS Office Power Point.

Jns pocta U pa3BUTHS MUKPOOPraHU3MOB, a TAKXKe ISl CHUHTE3a LIEJIEBBIX IMPOAYKTOB
MeTabonu3mMa HEOOXOOUMO OO0ECeuuTh HX NHUTATEeIbHBIMU BEIIECTBAMH — HWCTOYHUKAMU
yriepoja, a3oTa, Kuciopona, pocdopa, cepbl, MUKPOIJIEMEHTOB, POCTOBBIX (hakTopoB. Bumsl u
KOJIMYECTBA MPUMEHSIEMBIX CyOCTPAaTOB OMPEICNSIOT B KaXKJI0M KOHKPETHOM CIydae ¢ Y4eTOM
(bU3HONIOTHYECKUX 0COOCHHOCTEH BBIPAIIMBAEMOU KYJIbTYPHI U LIeTH KYIbTUBHpOBaHUS. [Ipruem,
ecd B JaOOPaTOPHBIX YCIOBHUSIX HEPEIKO BHIPALIUBAIOT MHUKPOOPTaHU3Mbl HA CHHTETHUECKUX
MUTATENBHBIX CpEAax CTPOro OIpPEAENIEHHOr0 COCTaBa, TO B MPOMBIIIJICHHOCTH YacTo



HCIOJIB3YIOT boiee ACIHICBBIC HATYPAJIbHBIC BUJbI CbIPbs, UMCIOIIIUC CIIOXKHBIM M HECTAOMIIbHBIH
XMMHYECKHH COCTaB, B TOM YHCJE OTXOIbl PAa3IMYHBIX MPOU3BOJACTB. VICTOYHUK CHIPBS IS
OMOTEXHOJIOTMYECKOTO MPOU3BOACTBA (2 HHOTAA, HA00OPOT, KYJIBTYpY AJIS MepepaboTKH ChIPbS,
KOTOpPOE HY)KHO yTHJIM3UPOBATH) BEIOMPAIOT U C YIETOM TEXHUKO-OKOHOMHYECKUX MTOKa3aTeINeH.

1 IlorpeOHOCTM MHKPOOPraHU3MOB B MNHUTATEJNbHBIX M JPYrHX BellecTBaXx.
JlumMuTHpOBaHUE U HHTUOUPOBaHUE

Jns pocta ¥ pa3MHOKEHHS MHKPOOPraHM3MaM HEOOXOIMMBI NMUTATEIbHBIC BEIIECTBA,
YIOBJIETBOPSIIOIIME HMX TOTPEOHOCTHM B CTPYKTYPHBIX 3JieMEHTax U 3Hepruu. OCHOBHbBIE
XHMUYECKHE DJIEMEHTHI, HEOOXOIMMBIC JUIA BCeX O€3 HMCKIIYCHUS MHUKPOOPTaHU3MOB U
noTpebIIieMble B OTHOCUTEIBHO OOBINX KOJUYECTBAX, — YIJIEPO/I, a30T, KUCIOPO.I U BOJIOPO/I.

Kpome Toro, Mukpoopranu3msl HyxaarTcs B ¢ochope, Kalauu, cepe, HaTpuu, MarHuu 1
JIPYTUX 3JIEMEHTaX.

Jl71s HOpMalIbHOTO POCTa KYJIbTYPbl HEOOXOIMMO MPUCYTCTBHE B MUTATENILHOM Cpelie Bcex
MEPEYUCIICHHBIX B Ta0imme d3neMeHToB. OJHAakKO 3TUM  TpeOOBaHWEM OOBIYHO HE
OTrpaHHuYMBalOTCA. BaxkHO Takxke, B Kakoi (popMe MPUCYTCTBYIOT B CPe/ie XMMUUECKUE IIEMEHTHI.
Hampumep, aBTOTpOdBI CIIOCOOHBI HCIIONB30BATh B KAYeCTBE EIMHCTBEHHOTO HWCTOYHUKA
yriaepoja Takoe MPOCTOe COSAMHEHHE, KaKk JUOKCH]I YIIIepo/ia, TOria Kak reTepoTpodbl HE MOTYT
pacTtu 6e3 OpraHMYeCKHX UCTOYHHKOB YTIIepoa.

2 lIpUHOMIIBI COCTABJIEHNUS MUTATEIBHBIX Cpe/

Jlis HOpMalbHOTO pOCTa MHKPOOPTaHM3MOB U OHOCHHTE3a IIEJEBBIX MPOTYKTOB
MeTa0oIM3Ma HEJOCTATOYHO TOJBKO MPHUCYTCTBUS B MHUTATENBHOW cpele BCeX HEOOXOAMMBIX
KOMIOHEHTOB. HeoOxoaumo Takke, 4TOOBI STH KOMIIOHEHTHI COJIEPKAINCh B OMPEAeNIEHHBIX
cooTHomeHusX. Kpome Toro, u3 060nbmIoro 4ymcia, CKakeM, UICTOYHUKOB yIJIepoda M dHEPTUU
HY>KHO BBIOpaTh TOT, KOTOPBIH HauOoliee COOTBETCTBYET (DPHM3HOJOTHUYECKHM MOTPEOHOCTSIM
JTAHHOM KYJIBTYPBI.

J171s ipeiBapuTENBHOTO TT0100pa KOJIMYECTBA KOMIIOHEHTOB MUTATENbHOM Cpeibl OOBIYHO
MOJIB3YIOTCSL JTAHHBIMH XHMHYECKOTO CocTaBa Owmomacchl. Eciam KymbTypa CHHTE3HPYET H
BBIICTISIET B Cpely 3HAUUTENbHBIE KOJIMYECTBA KaKOro-aubo TMpOJYyKTa MeTaboIu3Ma,
JIOTIOJTHUTEIFHO TPEOyeTCsl yIYUTHIBATh XUMUYECKYIO (POPMYITy ATOTO MPOTYKTA.

Hanmpumep, mpu cocTaBIeHUM MHUTATENBHON Cpeabl AN JAPOXKEH, Ha KOTOpOi
npenmnonaraerca BolpacTuTh 30 1/m1 GMoMaccel, ciaeayeT BHECTH okojio 3,7 r/m azota (18 r/n
(NH4)2SO,4). TIpu 5TOM BO3HHMKAET 3HAYMTENBHBI H30BITOK CEPbI, U €CIM IS KYJIbTYPhI 3TO
HEXKENNaTeNbHO, TO CIEAYyeT MoA00paTh NPyroil MCTOYHHMK a30Ta, HE cojaepkamuii cepsl. [lpu
OTpeNIeIEHNH KOJMUYECTBA TIIIOKO3bl WM JPYroro YyIriepoACOAEpIKallero cyocrpara cieayer
VUUTBIBaTh, YTO TeTEPOTPOPBI HCHOIB3YIOT 3TOT CyOCTpar Ha KOHCTPYKTUBHBIE U
SHEpPreTHUECKUe HYK/bl. PacXo1 rIr0K03bI Ha 9TH LIETH OIpenesstoT mo Beixoxy ATO.

Ecim omWH W3 KOMIIOHEHTOB CpeIbl JODKEH OBITh JIMMHTHPYIOIUM  (4acTo
HeOe3pa3InyHO, KaKOW DJIEMEHT HCYEPIBIBACTCS B TMEPBYIO OYepedb), TO €ro KOIUYECTBO
OTIPEICIISAIOT TaK, KaK OMUCAHO BHIIIE, & OCTAIHBIC KOMITOHEHTHI BHOCST B H30BITKE.

Cpenpl, coCTaBlIeHHBIE MO OMHCAHHBIM BBIIIE MPUHIMIIAM, Ha3bIBAIOT MUHUMAJIbHBIMU;
OHH COJIep’)KaT MHUHHMYM BEIIECTB, HEOOXOAWMBIA [UIsi CHHTE3a 3aJaHHOTO KOJIHMYEeCTBa
O6uomaccel. Ha mnpakTuke OOBIYHO HCHOJB3YIOT OoJiee CIOXKHBIE CpEeIbl, COJeprKalue
AMHHOKHUCIIOTBI, OCJNKHW, BUTAMHHBI W MHOTHE JpYyrde BEMIeCTBa, CIIOCOOCTBYIOIIHE
WHTEHCUBHOMY POCTY MHUKPOOPTaHU3MOB M CUHTE3Y IEJIEBbIX MPOIYKTOB.

Jlnst ayKCOTpOHBIX MYTAHTOB OIpENEICHHAs aMHHOKHCIIOTa WM BUTAMUH JOJDKHBI
BXOJIUTh M B COCTaB MHHHMAJILHOW Cpenbl, Tak Kak 0e3 HUX POCT HEBO3MOXKeH. Pa3ymeercs,
NUTaTeNbHAs Cpe/la, COCTAaBICHHAas Ha OCHOBE TPUMEPHOTO MaTephalbHOro OanaHca
KOMIIOHEHTOB, BPSJ JIU 00ECIIEUUT ONTUMAIIBHBIC YCIOBUS ISl pocTa KylnbTypbl. OHa SBISETCS
JUIIL UCXOAHOW TOUYKOW IS 1MoAOOpa ONTHUMAIBHOTO COCTaBa CpPENbl, KOTOPBIM IPOBOIST
AKCIIEPUMEHTAIBLHO, BaphUPYysl B ONPEACTICHHBIX MpeesiaX KOHIICHTPAIMH BCEX KOMIIOHEHTOB
cpenpl. 3aTeM ONpeNeNsioT 3HAYeHUs BBIXOAHBIX IIOKaszaresie mporecca (KOHIEHTpAUuU



OMOMAacChI, IEIEeBOro MPOJIyKTa MeTabonm3Mma, coaepkanus Oenka B OuMomacce W T. I.) Ha
pa3NMYHBIX BapuaHTax cpexa. Ilpm mogdope cocTaBa MUTATENBHBIX CPEJ 4YacTO HCHOIB3YIOT
MaTeMaTHYECKUE METOMbI IJIAaHUPOBAHUS U 0OpaOOTKH IKCIEPUMEHTOB, YTO PE3KO COKpAIIAeT
TPYAOEMKOCTh M JUIUTEIILHOCTh PaOOTHI.

3adanus:
1 U3y4unth mOoTpeOHOCTH MUKPOOPTaHU3MOB B TUTATEIBHBIX U IPYTHX BEIICCTBAX.
2 U3yunth OMOCHHTE3 PEPMEHTOB.

Konmponvhwvie 6onpocwi
1 Kakue BBl MOXeTe Ha3BaTh OCHOBHBIC BUIBI CBHIPbS, UCIOJIB3YEMOTO B OMOTEXHOJOTMH B
Ka4yecTBE UCTOYHUKA yriepoja?
2 Kakue BemecTBa, BXOMALIME B COCTaB KYKYpPY3HOTO OKCTpPakTa, OOYCIIOBJIMBAIOT €ro
HUTATENbHYIO LIEHHOCTh JUIsl MUKPOOPIaHU3MOB?
3 Kakyro poiab B OMOTEXHOJIOTHUYECKOM IIPOLIECCEe WrpaeT mnuTaTenbHas cpena? Onummre
OCHOBHBIE CITOCOOBI KJIACCU(PUKALIUN TUTATEIBHBIX CPEl.
4 KaxkoBbI OCHOBHBIE TPEOOBaHMS K COCTAaBY U (PU3UKO-XUMHUECKUM XapaKTEPUCTHKAM CPEIIBL.
5 TpeboBaHUs K CTEpUIM3ALIMN CPE/ U TEXHOJIOIMYECKOTIO BO3/1yXa.
6 OnumuTe METOIBl CTePHIN3AINH, IPUMEHSIEMbIE B OMOTEXHOJIOTHYECKOM IPOM3BOJICTBE.
7 Yto Takoe NpeAleCTBeHHUKHU, KaK OHU MCIIOJIb3YI0TCA?
8 MoOXHO M HCHOJB30BaTh YIJIEBOJOPOAHOE ChIpbE Il OHOCHMHTE3a (PEPMEHTOB WM
AHTUOUOTHKOB KyJIbTypaMu IrpuooB?

IIpakTHyeckast padora Ne3
«BinsiHue pa3HbIX PEXKUMOB CTEPUJIM3ANUH HA TH0eIb MUKPOOPTaHU3MOB)

eab 3aHATHA:

O3HaKOMHTH CTYICHTOB C TPEOOBAHUSAMH K PEKUMaM CTEPHIIU3AIMN U YCIOBHUSM KOHTPOJIS
CBIPbS JIJIsl MUKPOOHOJIOTUYECKUX TPOLIECCOB.

O0opynoBaHHEe 1 MaTePUAIIBI

Mynerumenuiinoe obopynoBanue, npesenramuu MS Office Power Point mo Teme 3ansTusi.

1 OcHOBBI aCENTUKH NMPOIECCOB MUKPOOHOJIOTMYECKOT0 CHHTE3A

BonbImMHCTBO MPOIIECCOB  MUKPOOMOJOTMUYECKOTO CHHTE3a MPOBOJAT C YHUCTBIMHU
KyJIbTYpaMHd MUKPOOPIaHHU3MOB. B MHKpOOHOJIOrMYECKOM IPOM3BOJCTBE MPOBOJAAT KOMILIEKC
pa3sHOOOpa3HBIX MEPOIpPUATUH, 00eCleYMBAIONIIMX COXPAHEHHUE YHUCTOTHI KYJIbTYPbl Ha BCEX
JTamax TEXHOJOTUYECKOr0 LHKJIAa — OT XpaHEHUs NPOOUPKU C OSTAJOHHBIM LITAMMOM B
nabopaTopuu 70 MPOMBIIIICHHOTO BbIpaluBaHus B (pepmentaTope. K TakuM MeponpusTHsIM
OTHOCSITCS: CTEpUIIU3alusl 000PYJOBaHUS M KOMMYHUKAIMM, oOecriedyeHre uX repMeTuyHOCTH,
CTEpHJIN3ALUS MUTATEIbHBIX CPEl M a3PUPYIOILETr0 BO3yXa, CIIeUalbHbIe METO/IbI 0TOOpa mpoo,
BHECEHMS B amlapaT MUTATEIbHBIX BEIIECTB, IEHOTACUTEIEH W MOCEBHOTO Marepuana H Jp.
HeoGxoauMocTh obecrieueHusi acenTUYeCKHX YCIOBHM B OHMOTEXHOJOTHMUECKHX Ipolieccax
o0ycIioBieHa psIoM cooOpakeHnil. Bo-nepBbIx, TOCTOPOHHHE MUKPOOPTaHU3MbI-KOHTAMUHAHTBI
NOTPEOIIAIOT MHUTATENbHbIE BEIECTBA M BBIICISIOT METaOOIUTHI, TOPMO3SIIUE POCT OCHOBHOM
KyIbTypbl. OTO TeM Oojiee CyIIECTBEHHO, 4YTO Takue Hauboyiee paclnpocTpaHEeHHbIE
KOHTAMWHAHTBI, Kak Bac. subtilis, Bac. megaterium, Bac. stearothermophilus u np.,
XapaKTepU3YIOTCSl OY€Hb BBICOKUMHU CKOPOCTSAMU pocTa (10 2-3 4-1) Mo cpaBHEHUIO C OCHOBHOMU
KYyJIbTypOH. BO-BTOpBIX, pa3BUTHE KOHTAMUHAHTOB HEKOHTPOJIUPYEMO U3MEHSET ONTUMAJIbHBIN
PEXUM pOCTa U pa3BUTHSI OCHOBHOM KYJIbTYpbl. B-TpeTbHX, HaJIMune B KyJIbTYPAIbHON )KUJIKOCTH
MOCTOPOHHEH MHUKPO(IOPHI ¥ MPOIYKTOB €€ KUIHEACATEIILHOCTH HEPEIKO CUIIBHO 3aTPYIHSET
BBIJICJICHHE LEJIEBOrO NPOJYKTa M CHHXKAET €ro KadecTBo. VIMEHTCSs W JApyrue NpUYMHBL,
00yCI0BIMBAIOIINE HEOOXOJUMOCTh COOTIOIEHUS ACENTHYECKUX YCIOBUHM KYJIbTUBUPOBAHUSI.



[TocTopoHHss MUKpOGIIOpa MOXET IMONacTh B (PEPMEHTATOP C BOJIOH, BO3IYXOM WM C
J00BIM U3 BHIOB ChIpbs. [l XapakTepUCTHUKU 3arps3HEHHOCTH BOJbI M BO3IyXa
MUKpPOOPraHM3MaMy IIpHUBENEM cielyromue aaHHble. Colep)kaHne MUKPOOPraHuM3MOB B 1 M
BOJIBI M3 PTE3MAHCKUX CKBaXHH okono 10%, u3 ropoackoro Bogonposoma — 10%-10*, u3 pex mm
Bogoxpanmmmnig — 10°-10%, B crounsix Bomax — 10°-10™. Cpenu HuX aspoGHbIE canmpodUTHBIE
MUKpPOOPTraHU3Mbl, Haubojiee OMacHble C TOYKU 3PEHHS 3arpsA3HEHUs OHOTEXHOJIOTHYECKHUX
npotieccoB, coctaBisitoT 0,1-1 %. Conepxanne MUKpOOPraHU3MOB B BO3/IyX€ CUIILHO KOJIe0ieTcs
B 3aBHCHUMOCTH OT paiioHa, B KOTOpoM OepyT mpoOy, u cocrasiser oT 100 mo 10 000 B 1 M. B
HETOCPEACTBEHHON OJIM30CTH OT MUKPOOMOJIOTHYECKUX MPOU3BOACTB OOCEMEHEHHOCTh BO3/1yXa
pe3ko Bospactaer. I[IpakTuuecku Bce BHJIBI HCIOIb3YEMOI'O ChIPbS B TOW WJIM MHOM CTENeHU
00ceMeHeHbl MUKPOOPTaHU3MaMH.

2 OcHOBHBIE MeTO/ABI 0O0ecreYeHUsl AaceNTHYECKUX YCI0BHUI

Mertonbl, npuUMeHsieMble Ui MCKJIIOYEHHMsS BO3MOXHOCTH IMOMAJaHUsi B KYJIbTYpY
MOCTOPOHHEH MHUKPO(IIOpHI, OCHOBaHbI JHOO Ha 3aJepxkKe, MO0 Ha YHUYTOXKEHUU
MHUKpoopranuzMoB. K MeronaM, OCHOBaHHBIM Ha TIE€pPBOM MpPHUHIUIE, MOXXHO OTHECTH
CTEpUIIN3YIOIYI0 (DUIBTPALIMIO BO3/yXa M JKMJIKOCTEH (pacTBOPOB MHUTATEIbHBIX BEIIECTB), a
TaKXKe TIepMeTH3alMI0 TEXHOJIOIM4eckoro oOopynoBaHus W KomMMmyHHKamuid. K Meromam,
OCHOBAaHHbIM Ha YHUYTOXEHUM MHKPOOPTaHU3MOB, OTHOCSTCS TepMUYECKas, XUMHUYECKas U
palualnoHHas CTepUIIN3aLUU (MOHU3UPYIOLIEee U3ITYUECHUE).

B Oworexnosornu HamboJiee pacmpocTpaHeHa TepMmHuueckas crepuwin3anus. OnHa
OpUMeEHsIeTCs Ul CTepuwiIM3auud oOOpyJOBaHUS M KOMMYHHMKAIMM, MUTAaTElIbHBIX Cpel U
TEXHOJOTMYECKUX pPAacTBOPOB, U1 CO3JaHUSl TEIUIOBBIX OaphepoB, MPEMSATCTBYIOIIMX
IPOHMKAHUI0O MHUKPOOPTaHM3MOB B ammapaT BO BpeMs 0TOOpa MpoO, BHECEHUS IOCEBHOIO
MaTepuaia 1 100aBoK. B kauecTBe CTEpMIM3YIOIIEro areHTa MpU TEPMHUECKON CTepUIM3aluu
0OBIYHO UCTIONIB3YIOT HACBIIIEHHBIN BOASIHOM Map pa3InyHOTO JIaBIEHUS U TEMIIEpaTyphl.

XVUMHYECKYI0 CTEPUJIM3ALNI0 MPUMEHSIOT OOBIYHO JUISl TE€X 3JEMEHTOB 00O0pyI0BaHUS,
KOTOpbIE HE BBLIEPKUBAIOT HarpeBaHus 10 temmepatypsl 110-130 °C, HeoOxomumon s
TEIUIOBOM cTepuian3anuu (Hekotopble aatuyuku u jpyrue cpeacra KUIIuA, dunptpsr s
BO3AyXa M OKUAKOCTeH). B KkauecTBe areHTOB XHMMHUYECKOH CTEpUIM3AlMU HCIIOJIB3YIOT
dopManbaerua, OKCUJ JTUIIEHA, [-NMPONHUOHOJIAKTOH M Jp. PaauanuoHHas CcTepuin3anus
OCHOBaHa Ha TyOMTEITbHOM BO3JEHCTBHUM HWOHM3MUPYIOUIETO UW3JIY4YEHHUs Ha  KIETKH
MUKpoOopranu3mMoB. OHa MOKa He Halula IIHPOKOro MPUMEHEHHUsS B MHUKPOOHOJIOTHYECKON
IPOMBIIIJIEHHOCTH.

Cmepunuzyrowasn gurbmpayus

OrtoT Meroa olecrneyrBaeT MOJTHOE WM YaCTHYHOE 3aJiepKaHue MUKpoopraHu3mMoB. OH
[IMPOKO MPUMEHSETCS JUIsl OYMCTKU ra3oB (a’pUpPYIOLIEro BO3JyXa) U KUAKOCTEH (TJIaBHBIM
00pa3oM, Ha KOHEYHBIX CTaJIUsAX MIPOU3BOICTBA (papMalleBTUUECKUX MPENapaToB).

Tepmuueckas cmepunuzayusi

Tepmuueckas crepuian3zanus 000pyJ0BaHUS, KOMMYHHUKAIUH, TUTATENBHBIX CPEJl U APYTUX
TEXHOJOTMYECKHX JKMJIKOCTEH OCHOBaHA Ha TOM, UTO IPHU BBICOKUX TEMIIEpaTypax MOruOaroT Kak
BEreTaTUBHBIE KJIETKH, TaK U CIOPbl MUKPOOpPraHu3MoB. CTENEHb BO3JEHCTBUS INOBBILIEHHON
TEMIEPATYPhI 3aBUCHUT OT BH/1a MUKPOOPTaHU3MOB, UX KOHIIEHTPAIH, GU3UYECKOTO COCTOSTHUS U
npyrux ¢aktopoB. Haumbosiee ycTOWYMBBI K BBICOKMM TeMIepaTypaM TepMOQHIbHbIE
MUKpPOOPTraHU3MbI, CIIOCOOHBIE HE TOJBKO BBDKMBATh, HO W Pa3MHOXKAThCS MpU TeMIeparype,
ryOUTENbHOM /7151 OOJIBIIMHCTBA MUKPOOPTaHU3MOB. TepModuibl (TOUHEe, UX CHOPBI) CIEAyeT
paccMaTpuBaTh TpU  pacyeTe peXHMOB TEPMHUYECKON CTEepHIM3alMM, TapaHTHUPYIOIINX
YHUYTOKEHUE TIOCTOPOHHEH MUKPO(DIOPHI.

[TpakTiueckass peanu3anusi TEPMHUECKON CTEpUIM3AIMM 3aBHCHUT, MPEXIE BCEro, OT
CTepHIIN3yeMoro oowekra. Tak, ImycThle anmaparbl 1 KOMMYHHUKAIIMU Yallle BCETO CTEPHIIN3YIOT
HACBIIEHHBIM BOJSHBIM [1apOM, IUTATENbHbIE CPEAbl U APYrHe )KUIKOCTU — IIyTEM HarpeBaHUs
N0 JABJIEHUEM, B PAJIE CIIy4aeB CTEPUIIU3YIOT TOPSIYUM BO3AYXOM (CyXOH Xkap).



HaubonpmmmM OakrepuuuaHbM 3PQPEeKTOM 007anaeT HaCHILEHHBIA BOASHON mHap IMoj
naBieHneM. ['mbenp MUKpPOOPraHW3MOB IIOJ ACHCTBHEM BBICOKHX TEMIIEPATyp IMPOHCXOIMT B
pe3ysbTaTe KoaryJsiuu OeIKOB.

BaxHoe 3HaueHHE MPU ITOM UMEET COJIEPKAHUE BOJBI B KJIETKE — YeM OOJIbIIIe BOJIBI, TEM
HIDKE TeMIIepaTypa KoaryJisiuu OeiIKoB.

3 Crepuiin3anus o00pyA0BaHUA 1 KOMMYHUKANMI

Jlis obecrieyeHus] aceNTUYECKUX YCIOBUH HEOOXOJMMO OCYILECTBIIATh CTEPUIIM3ALUIO
BCEX allapaTroB, KOMMYHMKAIMI, a TaKXe 3JIEMEHTOB 3allOPHO-PETYIUPYIOLIEH apMarypbl U
cpeacts KUII, kOHTakTHUpyrOIMX C KyJIbTYpOH MHKPOOPIaHHU3MOB WIH CO CTEPHIIbHBIMU
MaTepHaJbHBIMH TOTOKaMHU. [IpOMBINIIEHHBIH (QepMEeHTaTOp MpeAcCTaBiIsieT COO0O0W CIOXKHYIO
TEXHUYECKYI0 CHCTEMY, OCHAILEHHYI0 MHOXECTBOM TPYOOIpPOBOJOB, WITYLIEPOB, IATYMKOB,
[IOSTOMY TIPH COCTaBJICHWH MOHTA)XHOM CXEMbl HEOOXOAMMO MPEIYCMOTPETh BO3MOKHOCTh
TEPMUYECKOH CTepUIIM3aLMHU allapara 1 BCeX IITYLIEPOB U AJIEMEHTOB €T0 «OOBSI3KM».

4 Pe:xuMbl CTEPUIH3ANUN

[IpuMeHSFOT caMble pa3HOOOpa3HbIE PEKHUMBI CTEPIIIM3AIMH  OOOPYAOBAaHUS U
KOMMyHHKaIil. Ha mpakTuke mycTeie ammaparbl OONbIIOT0 00beMa OOBIYHO CTEPUIIM3YIOT B
tedenue 1 u npu temneparype 120-130 °C, a kommyHukauuu — ot 1 10 4 4 npu 120-126 °C.
Pe3synbrarhl cnenuanbHbIX HMCCIEIOBAHUM MOKAa3ai, 4TO JJIs CTePHIM3alUU (PepMEHTATOPOB
BMECTHMOCTBIO 63 M° KENaTeIbHO TMOaBaTh nap B BEPXHIOI0 YacThb ammapara, a yJIajisiTh
MapoBO3JYIIHYIO CMeCh M KOHJEHcaT cHu3y. B 3ToM cmyuae Ttpebyemas TemmepaTypa
CTepUJIN3alluu JIOCTUTaeTCs B 2-3 pasza ObIcTpee, YeM IpH YAAJICHUU MapOBO3IYIITHOW CMECH
yepes BepxHUl mrynep. Bo BpeMs crepuinzanuyu HEOOXOAUMO MOJHOCTHIO OTKPBIBATH BEHTUIIh
Ha JIMHUU HIDKHETO CIyCKa JJIS OTBOJA KOHACHCATa M3 HUKHEH YacTH arapara, MHade Mpu
CKOIUJIEHUU KOHJIEHCcaTa Temneparypa B 30He cHuxkaercs 10 110 °C.

3amanud:
1 I3y4nuTh OCHOBHBIE KOHTAMUHAHTHI OMOTEXHOJOTUYECKHUX MTPOU3BOICTB.
2 VBy4nTh pexKUMbl CTEPUITH3AIUN OCHOBHOTO 000PYAOBAaHHUS.

KoHTponbHbIE BOIIPOCHI

1 Kakue BbI MOkeTe Ha3BaTh OCHOBHBIE METO/IbI O0ECTIEUEHUS aCEITUYECKUX YCIOBUN?

2 Yrto Takoe KpUTEPHUN CTEPUIN3ALUH, KaK OH ONpeeIsieTcs?

3 Kakue 30HBI anmapara U CBSI3aHHBIX C HUIM KOMMYHHUKaIUi TPYAHEE BCETO MOANAI0TCS
TEPMHUECKOHN CTEpHIIA3aLUN?

4 Moxet 1 QuIbTp ¢ mopaMu JquameTpom 20 MKM 3aJepKUBaTh YaCTULIBI pa3MepoM OT 1
1o 10 mxm nipu punsTpanuu Bo3ayxa? Kak 3to npoucxoant?

5 Kak ocymiecTBisercs MHOArOTOBKAa BO3AyXa JUIsl a’paldd B OHMOTEXHOJIOTUYECKUX
IIPOU3BOJCTBAaxX?

6 Kakune cymecTByrOT METO/IBI TPOBEPKU T'€PMETUYHOCTH AIIAapaToB?

IIpakTHyeckas padora Ned
«OcHOBHBIE CTAANH OMOTEXHOJIOTHYECKOTr0 MPOU3BOICTBA)

L[CJ'IB 3aHaTUd:. (O3HAKOMHUTHCI C  OCHOBHBIMH CTaausaMu OHMOTEXHOJIOTHYECKOTO
IMPOMU3BOJCTBA. I/ISy‘-II/ITI) OCHOBHBIC HAITPABJICHUA Pa3BUTUSA OMOTEXHOJIOTHH.

OcHOBHBIE HATIPABJIEHUS B OMOTEXHOJIOTHM:



1. Co31aHHe HOBBIX OHOJOTHYECKM AKTHBHBIX BeHIECTB M JEKAPCTBEHHBIX
NpenaparTos JJis MeAULMHbI

AHTHOMOTUKH — crieU(PUUECKUE MPOAYKTHI KUIHEACATEILHOCTH, 00J1a/IaloNIie BHICOKOM
(bu3HONIOrMuecKoil aKTUBHOCTHIO 110 OTHOLICHHUIO K ONpPeAEIeHHBIM IPYyIIaM MUKPOOPIaHU3MOB
U K 3JI0KQ4eCTBEHHBIM OITyXOJISIM, M30MPATEIbHO 3aJIePKUBAIOIINE WX POCT WU IMOJHOCTHIO
nojasysitome pasutue. Beero uzBectHo okoio 5000 aHTHOMOTHMKOB, HO HE BCE M3 HHUX
JOMYIIEHBbI JUIsl MPUMEHEHUS] B MEIUIMHE. DTO CBSA3aHO C TOKCHYHOCTBHIO CYILECTBYIOIIUX
AHTUOMOTHKOB, AJNIEPTUUECKUMH PEAKIUSIMHU, BbI3bIBAEMBIMU UMH, HAPACTAaHUEM yCTONYUBOCTH
MaTOT€HHBIX MUKPOOPTaHU3MOB K MPUMEHSIEMbIM ITpenaparam u jip. [loaToMy nNpoucxoauT mouck
HOBBIX AQHTHOMOTHKOB 110 CpPEICTBAM HCIBITAHUS HOBBIX TMPOAYIIEHTOB, XHUMHUYECKOMN
Mo (HUKAIH, KIIETOYHOW U TeHETUYECKOU WHKEHEPHUH.

['opmoHbl. buotexHomorusi npeaocTaBisieT MEIUWLMHE HOBbIE IMYTH IMOJYYECHUS IICHHBIX
TOPMOHAJIBHBIX MpenaparoB. PaHbllle TOPMOHBI MONYYaJId U3 OPraHOB U TKAHEH >KUBOTHBIX U
yenoBeka. TpedoBaioch MHOTO MaTepHaa Jyist HoJydeHus: HeOOIbIIOro KOJInYecTBa NpoAyKkTa. B
HACTOSIIIIEe BpeMsl ¢ MPUMEHEHHEM T'€HHOMH)KCHEPHBIX IITAMMOB IOJY4YalOT TOPMOH pOCTa
(coMaTOTpOIKH), WHCYAUH (pEerylupyeT YPOBEHb TIIOKO3bl B KpPOBH), KOPTU30H (TOPMOH
HAJIIOYEYHUKOB) M JPYrH€ TOPMOHBI. DTO IMO3BOJSET CHHU3UTHh CTOMMOCTH IpENapaToB H
MOJIy4aTh UX B OOJBIINX KOJIUYECTBAX.

Nutepdeporsl — BBIACTAIOTCS KIETKAMH YEJIOBEKa W JKMBOTHBIX B OTBET Ha
uHpunupoBanue supycamu. OHN 00J1a1a10T aHTUBUPYCHOU aKTUBHOCTHIO. [0 BBEICHUS METO/IOB
TCHHOW WHXCHEPUH MHTEPPEPOHBI MOIYIaTH U3 JOHOPCKOH KPOBH — 1O | MK HEOUHIIIEHHOTO
uHTepdepona u3 1 a1 KpoBH, T.e. MPUMEPHO OJHY J03Yy JUIsl MHBEKIMHU. B HacTosiee Bpems
UHTEP(EPOHBI YCIEIIHO MOJYYaloT ¢ MPUMEHCHHEM IeHHOMHXECHEpHBIX mTammoB Escherichia
coli, apoxoKei, KyJbTHBUPYEMbIX KJIETOK HACCKOMBIX M MJEKOMHTAOIMUX. HMHTEphepOoHbI
WCTIOJNIL3YIOTCS JIJIS JICUSHUsT O0JIC3HEH, BRI3BIBAEMBIX BUPYCAMU Ieprieca, TeImaTuToB | JIp.

PekoMOMHaHTHBIE BAaKIMHBI M BAaKIMHBI-AaHTUTEHBbI. BaknuHanus — OAWMH U3 OCHOBHBIX
croco0oB 0oprOBl ¢ WHDEKIMOHHBIMH 3a0oneBaHusiMU. [lyrem BceoOIIe BaKIMHALIUN
JUKBUIMPOBaHA HATypajbHas OCMa, OTPAaHUYEHO PaCIpOCTpaHeHHe OCIIeHCTBA, MOJTUOMHENUTA,
JKENTON JMXOopaJaku. bonplioe 3KOHOMUYECKOE 3HAUEHHE MUMEET pa3padoTKa BAaKIMH MPOTUB
Oose3Hel CembCKOXO3SMCTBEHHBIX J>KUBOTHBIX (HIP — HapyIIeHHE TCUXMYECKOTO Pa3BUTHUSA,
amypa). TpaaulimoHHbIE BaKIIMHHBIC Mpernaparbl W3TOTOBJISIOT HAa OCHOBE OCJIA0JCHHBIX WU
WHAKTUBUPOBAHHBIX BO30yauTeneit OonesHeil. CoBpeMeHHbIE OMOTEXHOIOTHYECKHE Pa3paboTKu
MpPEeAyCMaTPUBAIOT CO3JaHUE PEKOMOMHAHTHBIX BAKIIMH M BaKI[MH-aHTUTEHOB. BaKImHbl 000MX
TUIIOB OCHOBAHbI HA TEHHOMHKEHEPHOM MOAXO/E.

depMeHThl MEIUIIMHCKOTO Ha3HaueHus. MHorooOpa3HO mpuMeHeHHe (HEPMEHTHBIX
MpenapaToB B MeAUIMHE. VX UCTIONB3YIOT /1711 pacTBOPEHUS TPOMOOB, JICUEHHS HACJIeICTBEHHBIX
3a00J1€BaHN, OCBOOOXKICHHUSI OpraHU3Ma OT TOKCHYECKUX BEIIECTB U JIP.

DepMeHTHI 151 TUIIEBOUN MPOMBIIITIEHHOCTH, JIJIsl CEIbCKOXO035HCTBEHHBIX 1LIeJIEH.

2.Co31aHue MHKPOOMOJIOTHYECKHUX CPEACTB 3alUTHI pacTeHHil OT Oose3Hell M
BpeauTeJieil, O0aKkTepHAJbHBIX YI00peHUiH, HOBBIX BbICOKONPOAYKTHUBHBIX COPTOB H
THOPHI0B CeJIbCKOXO03SHCTBEHHBIX PacCTeHUIl

buoTtexHonornueckre myTy 3alUThl paCTEHUH OT O0Je3HEN U BpeauTeneil BKI0YatoT:

- BbIBEJICHHE COPTOB PACTEHHI, YCTOWYMBBIX K HEOIAronpusATHBIM (pakTopam;

- XUMHUYECKHE CpelAcTBa OOpbObl C  COpHSKaMH, TpbI3yHaMH, HACEKOMBIMH,
¢uTonaToreHHbIMU rpudamMu, 6aKTEpUsIMHU, BUPYCAMHU;

- OMOJIOTHYECKHE CPe/ICTBA OOPHOBI C BPEIUTEISIMH, UCIIOIB30BAHUE UX €CTECTBEHHBIX
BparoB M Mapa3uToB, a TAKXKe TOKCUUECKUX MPOAYKTOB, 00pa3yeMbIX KUBBIMU OpraHU3MaMH.

Hapsiny ¢ 3ammroii pacTeHMil CcTaBUTCS 3ajJaya [OBBIIIEHUS MPOAYKTUBHOCTH
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp, WX NHUIIEBONH (KOPMOBOHM) LIEHHOCTH, CO3/IaHUS COpPTOB
pacTeHHi, pacTyIMX HA 3aCOJCHHBIX II0YBAX, B 3aCYIUIMBBIX U 3200J04EHHBIX palioHaXx.



3.Co31aHne IEHHBIX KOPMOBBIX [00aBOK /Il TOBBIIIEHUS TPOAYKTHBHOCTH
’KMBOTHOBO/ICTBA

I[JISI ITIOBBIIIICHUA IMPOAYKTUBHOCTHU KHUBOTHBIX HYXCH HOHHOHGHHBIﬁ KOpM.
BuoTexHOJIOrnYecKas MPOMBIIUICHHOCTh BBITYCKaeT KOPMOBOH Oelok Ha 0a3e passIMuHbIX
MHUKPOOPIaHU3MOB — OakTepwii, TpHOOB, IpoXiKeH, Bomopocieil. boratas Oenkamu OGmomacca
MHKPOOPTaHU3MOB C BBICOKOW 3()(EKTUBHOCTBIO YCBAaMBACTCs CEIbCKOXO35HCTBEHHBIMU
KHUBOTHBIMU.

Bospmioe 3HaveHHWe AJIs KMBOTHOBOJCTBA HMMEET OOOTAICHHUE PACTHTENBHBIX KOPMOB
MHKPOOHBIM OeKOM. J[JIsl 3TOro MIMPOKO MCIONIB3YIOTCS TBEPAO(Aa3HbIE TPOIIECCHI.

4.Co31aHH€e HOBBIX TEXHOJOTUH MOJy4YeHHs] XO351IliCTBEHHO LEHHBIX MPOAYKTOB sl
HCIO0JIb30BAHUSA B MMIIEBbIX U APYTUX OTPACJSAX MPOMbIILIEHHOCTH

AMMHOKHUCHOTHI (LIMCTEUH, METHOHMH, JIM3WH, TJIyTaMar) — IMOBBIIICHHE MUTATEIbHON
[EHHOCTH MUIIIY, YCUJICHHE apoMaTa MCHBIX, PIOHBIX, TPHOHBIX U3ICITHMA.

Onuronentupl (acrapraM, TaAyMaTWUH, MOHEJUIMH) — HU3KOKAJIOPUNHBIE, OYCHb CIIAJKHUE
BCIICCTRA.

DepMEHTHI:

- B-T'anakro3ugaza - MPOM3BOACTBO OE3JIAKTO3HOTO MOJIOKA, OCBOOOXKIEHHE MOJOYHOM
CBIBOPOTKH OT JIAKTO3bI, IPUTOTOBJIEHHE MOPOKEHOIO;

- Mukpo6Hble mpoTea3bl — CHIPOBApPEHHE, YCKOPEHHE CO3PEBAHMs TE€CTa, MPOU3BOJCTBO
KPEKEpOB;

- OuuuH, TPUNCHH, OpOMENTaHUH — YCKOPEHHUE MapHHOBaHUsS PbIOBI, yJaleHHe Msica C
KOCTEH;

- JIumasel — npugaHue crenupuyeckoro apoMara Colpy, HIOKOJIaay, MOJIOYHBIM MPOAYKTaM,
YIIY4IICHUE Ka4eCTBA B3OUTHIX STUYHBIX OCIIKOB;

- ['mrok0300KCcHIa3a B COYETAaHUHU € KAaTAJIa30M — yAAJIEHUE KUCIOpOAa U3 CyXOro MOJIOKA,
ko(e, nmuBa, MaifoHe3a, TIMMOHHBIX, alleJTbCUHOBBIX U BUHOTPAIHBIX COKOB.

Buramunsr (A, Bi, B2, Bs, Bio, C, D, E) — noBellenne nutaTelbHON IIEHHOCTH MUIIEBBIX
MPOAYKTOB, aHTUOKCUJIAHTBHI.

Opranuyeckne KUCIOTHI (YKCycHas, O€H30lHas, MOJIOYHAsA, TIIOKOHOBAs, JMMOHHAs) —
KOHCEPBAHTHI, apOMaTU3aTOPBI.

5. Cosz0anue 3¢pghekmusHoli mexnHonro2uu nepepabomrKu U OYUCMKU NPOMBIULIEHHbIX U
ObIMOBLIX OMX0O08.

BaxxHoli coCcTaBHOM YacThIO COBPEMEHHOM OMOTEXHOJIOTHH SBJISIETCSI OYMCTKA BOJBI OT
3arpsi3HEHUH, a TaKXKe YTHIN3AlUS PA3IUYHBIX MPOMBIIUIEHHBIX U OBITOBBIX OTXOJ0B. MeToIbI
TaKOH OYMCTKH OCHOBAHBI Ha HCIIOJIB30BAHMH CIEIU(DHUSCKUX OHOJIOTHYECKHX COOOIIECTB,
HOCSIIIIUX Ha3BaHUE AKMUBHO20 Uld, JUIS TIAyOOKOW YTHIIM3AaIlMM KaK OpPraHWYeCKHX, TaKk W
HEOPTaHMYECKUX 3arpsA3HEHUH, OCTABIINXCS B BOJIE MTOCIIE APYTUX BHIOB OUHCTKH.

buoTrexHoornueckne IIPOU3BOJACTBA SIBIISAKOTCSL BEChbMa MNEPCIICKTUBHBIMH, qTo
00yCJIOBJIEHO UX KOMIAKTHOCTHIO, KPYITHOMACIITAOHOCThIO, BRICOKUM YPOBHEM aBTOMAaTH3AIMU
U BBICOKOH MPOU3BOAUTEIBHOCTBIO TPY/A.
ITporiecchl OGMOTEXHOIOTMYECKHX MPOU3BOACTB pa3HOOOpa3Hbl, HO BCE OHU MMEIOT MATh OOIINX
OCHOBHBIX CTaHHﬁ, KOTOPBIC pa3InvyaroTCA M0 OEJIAM U IMPUHIUIIAM UX JOCTHUIKCHUS.
O0mas 0MOTEXHOJOrH4YecKasi cXeMa NPOM3BO/ACTBA NPOAYKTOB MUKPOOHOI0 CHHTE3a
1) [Monyuenue noceBHoro Marepuana. [loceBHo# MaTepual npeacTaBisieT cOOON YUCTYIO
KYJIBTYPY MHKPOOPTaHHU3MOB-IIPOAYIIEHTOB, Pa3MHOXKEHHYIO B JaOOpAaTOPHBIX YCIOBUSX HpU
ONTHUMATbHOM COCTaBE ITMTATEIILHOH Cp€abl M PCKUME BbIpalllUBaHUS. 21.]'[5[ CTEpHUIIN3allun
BO3AyXa B Cllyyae a’pOOHBIX MPOLECCOB KYyJIbTUBUPOBAHHUS HCIOIB3YIOT (HIBTPOBAHHE U
yapTpaguoneToBoe o0nydeHue. KynbTypsl MUKPOOPTraHU3MOB-TIPOYLIEHTOB 3aBOJIbl OIYYatOT
U3 KOJUICKIMI B MPOOMpPKax Ha arapu30BaHHBIX MUTATEIbHBIX Cpelax WM B ammyiax. Yucras
KyJIbTypa MUKPOOPTaHU3Ma MOXKET MOCTOSHHO WJIM II0 MEepe HEOOXOIUMOCTH MCIIOJIb30BaThCs B



2.

npous3BocTBe. CHauana KyiabTypy pa3MHOXKAIOT B 1a00paTOpUH, 3aTEM B IIEXE YUCTHIX KYJIbTYp U
WHOKYJISILIUY, J1ajiee HaMlPaBIIAIOT Ha KyJIbTUBUPOBAHHE.

2) llpuroroBieHHe NUTATEIBHOW CpEObl — BKJIIOYAET CMEUIMBAHUE KOMIIOHEHTOB U
crepunmn3anuio. OCHOBY MHUTATENbHBIX Cpel ISl  KyJIbTUBUPOBAHUS MHKPOOPTaHHU3MOB
COCTaBJIIIOT MCTOYHUKH yriepoaa. CyIIecTBYIOT MHUKPOOPIaHU3MBI, CHOCOOHBIE TOTPEOIISATH
YIIIepO/ TOJIBKO U3 BRICOKOMOJIEKYJISIPHBIX COSTMHEHUI, HapuMep OCJIKOB U MENTUIOB, B TO K€
BpeMs MHOTHE OakTepuud M JPOXOIKH YTHIM3UPYIOT MPOCTEHIINE YriepoaocoaepsKaline
COCIMHEHHUSI - METaH, 9TaHOJ, yriekuciory. Kpome yriepoga KIETKM MHUKPOOPTraHU3MOB
HYX/IAIOTCSl B HCTOYHHMKAX a30Ta, (hocdopa, Makpo- 1 MUKpPO3JIEeMEHTOB. BermecTBa aToro posaa
HAXOJATCS B MUTATENBHBIX CpPellaX B BHJE COJIEH, B HEKOTOPBIX cllydasix a3oT u ¢ocop MOryT
yCBauBaTbCsl W3 OPraHWYeCKUX MCTOYHMKOB, HAIlpUMEpP aBTOJIM3aTOB U TUAPOJIN3ATOB
MUKPOOHOTO WJIU )KUBOTHOTO IMPOUCXOXKICHHUS.

CMmemmBaHue MUTATENbHBIX BELIECTB IPOBOJUTCS B peakTopax ¢ Memankoil. PactBopumblie
KOMIIOHEHTBI Cpellbl MpeIBapUTENIbHO PAacTBOPSIOT B Boje. HepacTBopuMble KOMIIOHEHTHI
(HampuMmep, KYKYpY3HYIO, COEBYIO MYKY, M€Jl) — CycClieH3UpytoT. COCTaBlIEHUE Cpelbl CUUTAETCS
3aBEpIICHHBIM, €CIM B pE3ylbTaTe MPOU3BENCHO TINATEIbHOE HU3MEIbUYCHUE €€ TBEPIbIX
KOMIIOHEHTOB.

3aBepliaroInii STan MPUTOTOBJICHUS MUTATENBHOM cpeabl — crepunusanus. Haubornee
IIMPOKOE PACIPOCTPAHEHUE IMONyYMJia TEpPMUYECKas CTepuiau3amnus. Baxkneiimei mpobiemoit
OpU OTOM SIBISIETCS COXPAaHEHHE TMUTATENbHBIX CBOMCTB Cpelbl, TaKk KakK OOJIBIIMHCTBO
cyOCTpaToB, OCOOCHHO YTJIEBOJBI, OKAa3bIBAIOTCS TEPMHUYECKH HECTaOWIbHBIMU. HekoTopsie
cyOcTpaThl He TPeOYIOT CTEepPHIIM3AIMM, TaK KaK caMd OO0JIaaloT acelnTUYECKUM IeHCTBUEM:
METaHOJI, 3TAHOJI, YKCYCHasi KUCJIOTa U JIp.

3) ®epmenranusa (KyJIbTUBUPOBAHHE) - O3TO BCS COBOKYIHOCTbh IOCIEIOBATEIbHBIX
orepanuil OT BHECEHHUS B 3apaHee MPUTOTOBIECHHYIO M CTEPUIM30BAHHYIO IUTATENbHYIO CpENy
MHOKYJIATA (TIOCEBHOTO MaTepHaia) 0 3aBepIleHHs MPOLIeCCOB pocTa U OMOCHHTE3a BCIIEACTBUE
MCYEpIbIBAHUS MUTATENbHBIX BEIIEeCTB cpenbl. CyliecTBYeT JBa TUNa (epMEHTALUMN: TOJTyYeHUE
6romMacchl MUKPOOPTaHU3MOB U MOJTy4YeHHE [IEHHBIX BEIIECTB, BOZHUKAIOUIUX B X0J1€

pocTa WM Ha NOCIAEAYIOLUUX CTAAUSIX Pa3BUTHUS KYJIbTYpPHI.

4) Beinenenue neneBoro npoaykra. Ctanus BeIACICHUS U OUUCTKH IPOAYKTA CYLIECTBEHHO
3aBUCHUT OT TOTO, HaKaIUIMBAETCA MPOJYKT B KJIETKaX WJIM OH BBIAENSETCS B KYIbTYPaJbHYIO
KHUJIKOCTb, WM K€ TPOJYKTOM SIBIIsIeTCSl cama KJIeToyHas Mmacca. Pasgenenue O6uomaccel u
KYJIbTYpaJbHOM KUIKOCTH - cenapayusi - OCyIIECTBIISIETCS HECKOJIBKUMU MeToiaMu ((ioTanus,
buibTpanus, HeHTpuyrupoanue). Eciau 1eneBoil mpoayKT COAEPKUTCS B CAMUX KIemKax, TO
IPOBOAAT pa3pylleHHe KIETOK - JIe3MHTErpaluuio - (QU3NYECKUMH, XUMHYECKUMH U
XUMHUKO-(epMEHTaTUBHBIMHU CIIOCOOAMHU.

Boigenenue npoaykTa U3 KYabmypanbHOU HCUOKOCMU UNU 20MO2eHAma Pa3pylIEHHBIX
KJIETOK MPOBOAAT MYTEM €ro OCAKACHUS, SKCTPAKIMU WU afcopOIuH. 3aTeM BBIICICHHBIN
NPOAYKT KOHYeHmpupyrom yiabTpapuibTpanuen, BbIIapUBaHUEM WIK OOpPaTHBIM OCMOCOM.
[Tocne crabunmzanuu NPOAYKTa B 3aBUCHUMOCTH OT TOrO, KaKMUM JIOJDKEH OBITh KOHEUHBIN
MPOAYKT: CYXUM WJIM JKUIKUM, €ro 00€3BOKUBAIOT WM Cpa3y YIaKOBBIBAIOT M OTHPABISIOT Ha
XpaHEeHHE U Jlajee - HOTPeOUTEIIO.

3anaHue:
3apucoBaTh B TETpagd OOIIyl0 OHOTEXHOJIOTHYECKYI0 CXEMYy MPOHM3BOJICTBA IPOTYKTOB
MHUKPOOHOTO CHHTE3a.
PaccMoTpeTh KaKIayIo CTaIuto Tpoliecca Mporu3BO/ICTBA.

KoHTposibHBIE BOITPOCHI
1. TIlepeunciaute OCHOBHBIE CTAAMKU OMOTEXHOJIOIMUYECKOIO IIPOU3BOJICTBA.

2. Uro Takoe moceBHOU mMarepuan?
3. Kak roroBsrt nmoceBHOW MaTepuas B MPOU3BOJICTBEHHBIX YCIOBHUSX ?



4. Kakue KOMIOHEHTBI BXOJST B COCTAB MUTATENbHBIX Cpel?

5. Uro Takoe pepmenTanms?

6. Kakumu wmerogamu OCYIIECTBISICTCS pa3leleHHe OHOMAacChl OT KYJIBTYPaJbHOU
KUIKOCTU?

7. B xakoM ciydae He0OXoauMa Je3UHTErpalus KIeTOK?

8. Kakwue crmocoObl KOHIIGHTPUPOBAHMS POyKTa BaM n3BecTHbI?

IIpakTnueckas padora NeS
«O3HaKOMJIeHHe C IPON3BOCTBEHHBIMH JITMHUSIMU U TEXHOJIOTUSIMH U3TOTOBJICHUS
NoJIy4eHHs1 OHonpenapaToBy;

ean 3anATHA:

O3HAaKOMHUTBCS C MPOM3BOACTBCHHBIMU JIMHMSMH M TEXHOJOTHUSIMHA H3TOTOBIICHHS
HoJydeHus OuomnpenapaToB. M3yduThb THIBI OHONPEINPUSATHH, WX YCTPOWCTBO M PEIKHMBI
paboTHI.

OO6opynoBaHue U MaTepUaIIbI

XypHan peructpanuu CTyJICHTOB, IMOJYYaBIIMX MHCTPYKTAX IO TEXHUKE 0E30IaCHOCTH,
MyJIbTUMEIMITHOE 000pynoBanue, npesentanuun MS Office Power Point o Teme 3ansTusi.

1 TexHoJiorn4ecKue 0CHOBBI OMOTEXHOJIOTHYECKHX NPOU3BOICTB

Baxmueiieli 3amadeii 11000ro OMOTEXHOJIOTHYECKOT0O IMpoLecca sBISETCs pa3padoTka U
ONTUMU3AIMS HAyYHO-00OCHOBAHHOM TEXHOJIOTUH M ammapatypsl s Hero. [Ipu opranuszanumn
OMOTEXHOJIOIMYECKUX MPOU3BOACTB YACTUYHO ObLII 3aMMCTBOBAH OIBIT Pa3BUTOM K TOMY BpEMEHHU
XUMHYECKON TexHoJMoruu. OJHaKO OMOTEXHOJIOTHYECKHE MPOIECCHl MMEIOT CYIIECTBEHHOE
OTJIMYUE OT XUMHYECKHX, B CHIIy TOTO, YTO B OMOTEXHOJOTHHM HCIOJB3YIOT 0OJee CI0XKHYIO
OpraHu3aIMIo MaTepuH — orosornueckyro. Kaxiprit Onojgornyeckuit 00beKT (KiieTka, PepMeHT u
T. JI.) — 3TO aBTOHOMHAs CAMOPETyJINpYIoLIascs CUCTEMA.

[Tpupona 6MONOTHUECKUX MPOLIECCOB CIOKHA M JAJIEKO HE BBIICHEHA OKOHYATENbHO. J{is
MHUKPOOHBIX MOMYNIALMN, HalpuMep, XapakTepHa CYIIECTBEHHass Te€TEpPOreHHOCTh MO PAIY
NPU3HAKOB — BO3PACT, (HU3UOJOTHUYECKAs] aKTHBHOCTh, YCTOHYMBOCTH K BO3ICHCTBUIO
HEeOJIaronpusATHEIX (akTopoB cpenbl. OHM TakXkKe MOJBEPIKEHbI CIyJyailHbIM MyTallUsAM, 4YacToTa
KOTOPBIX COCTaBJISIET OT 10* mo 108 ['eTeporeHHOCTh Takke MOXKET OBITh 00YCIIOBJIEHA
HaJIMYMEM TOBEPXHOCTEH paszzena (a3 U HEOJHOPOJTHOCTHIO YCIOBHUIl cpenpl. B obmem Buie
mo0oi OMOTEXHOIOTMYECKUN porecc BKJIIOYAET TpH OCHOBHBIE CTauH:
npeapepMeHTaMOHHYI0, (PepPMEHTALMOHHYIO U MTOCT(EePMEHTALIMOHHYIO.

[TpuHuMnuanbHas cXeMa peaju3alui OMOTEXHOJIOIMYECKMX IPOLECCOB B OOIIEM BHJIE
MOXET OBITh MpeACTaBlIeHa OJIOK-CXEMOM, B KOTOPOH cjieflaHa MOMBITKAa OXBATUTh BCE BapUAHTHI
(bepMEeHTallMOHHBIX MPOLIECCOB (PUCYHOK 1).
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Pucynok 1 — [IpuHnunuanbHas cxema peajin3aluy OMOTEXHOJOTHUECKUX MPOLEeccoB (1o Y.
3. Buectyp u np.):

1 — peaxkTOp U1 NPUTOTOBIEHUS cpel, 2 — BHUXpEBOM Hacoc, 3 — ammapar yis
IIPUTOTOBJICHUS] TBEPABIX Cpell, 4 — mapoBasi KOJOHKA JUIsl MOJOTpeBa Cpeja 10 TeMIlepaTypbl
CTEpWIIN3ALUY, 5 — BBIACPKUBATENb CPEJl [P TEMIIEpAType CTEPUIIM3aLNU, 6 — TEIIO0OMEHHUK
JUTSL OXJIQXKICHHSI Cpell, 7 — MEPHHUK-COOPHHUK MUTATEIIBHOM Cpeibl, 8 — 103aTop, 9 — aHa’ poOHBIi
depmentep, 10 — rnyOuHHBIN a3poOHBINA depmentep, 11 — OnokaTtanuTuyeckuil peakrop, 12 —
dbepmenTep IS MOBEPXHOCTHOU TBepao(da3Hoit GpepmenTtanmu, 13 — TO ke ISl TOBEPXHOCTHOM
XKHUJIKOCTHOH pepmenTarmu, 14 — skctpakrop, 15 — cemaparop ans oTaeneHus ouomaccsl, 16 —
CUCTEMa JIOKaJIbHOM aBTOMaTuku, 17 — mmazmonmsarop Ouomacchl, 18 — nesuHTerparop
6uomaccel, 19 — BelmapHas yctaHoBKa, 20 — ¢ppaKIMOHMPOBAHUE JIE3UHTETPATOB, 21 — cymmiIKa
W Jpyrue ammapaThl Juisi 00e3BOKMBaHUS, 22 — ammaparypa ajsi pacGacoBKH MPOAYKTa, 23
-MOHOOOMEHHbIE KOJIOHHBI, aIMapaThl I XUMHUUYECKUX U MEMOPaHHBIX METOJOB BbIIEJICHUS,
HeHTpUudyru, GuiIbTPhl, KPUCTALIIN3ATOPEl U Jp. YCTPOHCTBA

VYcnoBubie o6o3naueHus: pH — pactBop st koppekuuu pH, I1 — KOMIIOHEHTBI U Cpesibl IS
noanutku, [loc — moceBHoi matepuan, B — cxarbiii Bo3ayx, [IAB — menoracurens, Cp —
CTepuiIbHas MUTaTenbHas cpena, bA — Ononornyeckuit areHT.

Ha npeogepmenmayuonnoti cmaouu ocymecTBISIOT XpaHEHHE U MOATOTOBKY KYIbTYphI
npoayreHTa (MHOKYJSITa), TOJYYCHHE W TIOATOTOBKY NHTATEIbHBIX CYOCTpPaToB W Cpeq,
(dbepMEeHTAIMOHHON amnmapaTypbl, TEXHOJOTMYECKON M PEIUPKYIHPYEeMOW BOJIBI M BO3IyXa.
[Tonnep>xanne ©W MNOATOTOBKA YHCTOM KYJIbTYphl SIBISETCS OYE€Hb BAXKHBIM MOMEHTOM
npendepMeHTallMOHHOW CTaJuu, TaK Kak TMPOAYIEHT, €ro (Qu3noI0ro-OMOXMMHYECKUE
XapaKTePUCTUKH M CBOWCTBA ompenensioT 3(PGEeKTUBHOCTh BCErO OMOTEXHOJIOTHYECKOTO
npouecca. B OTaeneHMH 4YMCTOM KyJIbTYpPhl OCYLIECTBIISIIOT XPAHEHHUE IPOU3BOIACTBEHHBIX
ITAMMOB U 00ECIIEYNBAIOT UX PEAKTUBAIINIO i HApaOOTKY HHOKYJISTA B KOJTUYECTBAX, TPEOYEMBIX
JUIs Hauvana mnpornecca. [Ipyu BbIpallliBaHUM TOCEBHBIX 103 MHOKYJIATA MPUMEHSIOT MPUHIIUI
MacITabMpOBaHUsI, TO €CTh MTPOBOJAT MOCIEA0BATEIIFHOE HapallliBaHHEe OMOMACCHI TIPOTYIIEHTA
B Koyi0ax, OyThUISX, Jajiee B CEpUU TOCIeI0BaTENbHBIX (hepMeHTepoB. Kakaplii mocneayronmit
9Tall JIaHHOTO TMpoIlecca OTJIMYAETCA MO O00BEMYy OT MPEABIAYIIETO OOBIYHO Ha TOPSIIOK.
[TonyyeHHBIN MHOKYIST MO CTEPUIILHOM MOCEBHOM JMHUU HaIpaBisieTCs Jajee B almapar, B
KOTOPOM  peanusyercs (QepMeHTalmoHHas craaus. [IpuroroBieHWe MHUTATEIBHBIX Cpe.
OCYIIIECTBIISIETCS B CIEIMAIBHBIX PEAKTOPax, 000PYIOBaHHBIX MEIIATKAMHU.

B 3aBuCMMOCTH OT PacTBOPUMOCTH M COBMECTHMOCTH KOMIIOHEHTOB CpPEIl MOTYT OBITh
IIPUMEHEHBI  OTAEJIBHBIE PEAKTOpPBl. TEXHOJOrHs TMPUTOTOBJIEHUS CpPEN  3HAYUTEIIHHO
YCIOXKHSIETCS, €CIIM B WX COCTaB BXOJAT HEPACTBOPUMBIE KOMIIOHEHTHI. B pa3nmuuHbIx



6I/IOT€XHOHOFI/I‘ICCKI/IX nponeccax NpuMCHIAIOTCA PA3JIMIHBIC IO IPOUCXOKIACHUIO U KOJIMYCCTBAM
cyOCcTpaThl, MOATOMY MPOLECC UX MPUTOTOBIEHUs BapbupyeT. IlosTomy no3upoBaHue
IIUTATCIbHBIX KOMIIOHCHTOB HOI[6I/IpaeTC$I U OCYHICCTBJIACTCA HWHAWBUAYAJIbHO Ha KaXI0OM
IIPOU3BOJICTBE B COOTBETCTBHH C TEXHOJIOIMYECKHM PErjJaMeHTOM KOHKPETHOro mporuecca. B
KauecTBE JO3MPYIOMIET0 OOOpYAOBaHUS MPU OSTOM TPUMEHSIOTCS BECOBBIE U OOBEMHBIE
YCTPOMCTBA, UCIIOJIb3yEeMbIE B MUIICBOM U XUMUYECKOU MPOMBIIIIIEHHOCTU. TPaHCIOPT BELIECTB
OCYILIECTBJISIETCS HAacoOCaMM, JIEHTOYHBIMM M IIIHEKOBBIMU TpaHcrnoprepamu. Celnyuue
KOMIIOHEHTHI IMOJAI0T B ()epMEHTEphl C MOMOIIbI0 BaKyyMHBIX HAacocoB. YacTo MPUMEHSIOT
NPUHIMUIT TPEJIBAPUTEIBHBIX CMECEH, TO €CTh COJHU MPEIBAPUTEIBLHO PACTBOPSIOT U 3aTEM
TPAHCIIOPTUPYIOT IO TPYOOIIPOBOAAM, T03UPYS UX MOAady 0 00beMy. B cuily HCKITIOUUTENHHOTO
pa3HooOpa3usi OMOTEXHOJOTUYECKUX MPOIECCOB M MPUMEHSIEMBIX ISl MX peaau3aluu Cpe,
METOJIOB U anmnapaTypsl pACCMOTPEHUE IaHHBIX 3JIEMEHTOB Jajiee Oy/IeT CBA3aHO C KOHKPETHBIMU
OHOTEXHOIOTMYECKUMU MMPONU3BOACTBAMM.

Cranus pepmernmayuu sBISETCSI OCHOBHOM CTajlell B OMOTEXHOIOTUYECKOM IIPOIEcce, TaK
KaK B €€ X0JI¢ IPOMCXOUT B3aNMOICHCTBHIE MPOAYIICHTA C CyOCTpaTOM U 00pa30BaHME LEIEBBIX
MPOAYKTOB (OMOMAcC, 3HI0- U SK30MPOIYKTOB). DTa CTAAMSI OCYIIECTBISAETCS B OMOXUMHUECKOM
peaktope ((epMeHTepe) MU MOXKET OBITh OpPraHM30BaHa B 3aBUCHUMOCTH OT OCOOCHHOCTEH
UCIIONIB3YEMOr0 TMPOJYyLIeHTa W TpeOOBaHWM K THUIy M KadyeCTBY KOHEYHOTO MPOAYKTa
Pa3siInIHbIMU criocobamu. CDepMeHTaum[ MOXKET NPOXOAUTH B CTPOTO aCCIITUYCCKUX YCIIOBUAX U
0e3 colOuto/IeHus MPaBUJl CTEPUIILHOCTH (TaK Ha3bIBaeMasi «HE3allUIIeHHas» (hepMeHTalus); Ha
JKUJKUX M Ha TBEPIBIX CPellax; aHA3POOHO U a3poOHO. AdpoOHasi hepMeHTaIs, B CBOIO OUYEPE/Ib,
MOJKET MPOTEKaTh MOBEPXHOCTHO WJIM MIYOUHHO (BO BCEH TOJIE MUTATEILHOM CPEJIbI).

2 KyabTHBHpOBaHHEe 0MOJIOTHYeCKUX 00bEKTOB
KynbruBupoBanue 610a0ru4eckux 00bEKTOB MOXKET OCYILECTBIATHCS B IEPHUOJUUECKOM

U TPOTOYHOM pEXHMax, MOJYHENPEPHIBHO C MOANMUTKON cyOcTtpatom. Ilpu mepuoandeckom
crioco0e KyJIbTUBHPOBaHMS (EepMEHTEp 3aloHSIETCS HWCXOJHOW TMUTATEIbHOM Cpelod u
UHOKYJIATOM MHUKpoopranusMoB (Xo + Sg Ha puc. 3). B TeueHue omnpeneneHHOro nepuoja
BpEMEHM B ammapare MpPOMCXOJUT B3aUMOJAEWCTBHE MHUKpPOOPraHM3MOB U CyOcCTpara,
COMPOBOXKIaoIIeecs 00pa3oBaHueM B KylIbType npoaykra (X + S — P).

bruoxumuueckue mnpeBpallieHrs B 3TOM arapare HpoOoDKAIOTCs OT JECSITKOB HacoB JI0
HECKOJIbKUX CYTOK. Perymsuus ycioBuil BHYTpH QepMeHTepa — BakHeHIIas 3ajada
NEPUOANYECKOTr0 KyJIbTUBHPOBAHUS MUKPOOPraHM3MoB. B xone nmepuoanyeckoil pepMeHTanuu
BbIpallluBacMasl  KyJbTypa NPOXOOUT  pAd  MOCJIENOBaTeNbHbIX  cTaaui:  jar-¢asy,
AKCIIOHEHIIMATIBHYIO, 3aME/JIEHUS] POCTa, CTallMOHApHYI0 U oTMupaHus. lpu sTom npoucxonsr
CYIIECTBEHHbIE W3MEHEHHUS (PU3HOIOIMYECKOr0 COCTOSHUS OMOOOBEeKTa, a Takxke psja
napameTpoB cpenbl. LleneBbie TPOAYKTHI 00pa3zyroTcsi B SKCHOHEHIUMATBHOW (TIEpBUYHBIC
METa0OJIUThl — (EePMEHTHl, AMHUHOKHCIOTHI, BUTAMHHBI) W CTAllMOHAPHON (BTOPUYHBIC
MeTabOoNIUThl — AHTUOMOTUKH) (azax, MO3TOMY B 3aBUCUMOCTH OT IieJield OMOTEXHOIOIHYECKOTO
mpouecca B COBPEMEHHBIX  IPOMBILIUIEHHBIX — IIpoLleccaX  NPUMEHSAIOT  IPUHLUI
muddepeHIIMPOBaHHBIX PEKUMOB KYJIbTUBUPOBaHUSA. B pe3ynbraTe 3TOr0 CO3AarOTCS yCIOBUSA
JUIS. MAaKCUMAaJIbHOM MPOYKIIMU TOTO WM MHOTO LIeJeBOro npoaykra. [lepuoanuecku pepmentep
OTIOPOXKHSIOT, MPOU3BOAST BbIICJICHUE U OUUCTKY IPOAYKTA, 1 HAUMHACTCS] HOBBIM IIHUKIL.

HenpepbiBHBII npoliecc KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB 00J1aJJaeT CYIIECTBEHHBIMU
peuMyllecTBaMU Iepeja nepuoaudeckuMm. HemnpepoiBHas (epmeHTalusl OCYyIIECTBISETCS B
YCIIOBUSAX YCTAaHOBUBIIETOCS PEXHMMa, KOTJa MUKpOOHas MOMYJISIUA U ee MPOAYKThl Haubosee
onHOpoAHbl. [IpuMeHeHHe HeNnpepbIBHBIX NPOLECCOB (EPMEHTALUU CO3/IaeT YCIOBUS JUIS
3 PEKTUBHOTO PEryJIMpOBAaHUS U YIIPABIIEHUS MPOLIECCaMU OMOCHHTE3A.

Ecnu ny1st KynbTUBUPOBaHUS MPOAYLEHTA UCTIONBb3YETCS OAUH (EPMEHTATOP, TO TOBOPST O
TOMOTEHHO-HEIIpephIBHOM ~ mpouiecce. Ecnmm ke  ucmonmp3dyercss  Oarapesd, TO  3TO
reTepo-HeNpephIBHBIM MpoIlece, TaKk Kak B KaXJIOoM (pepMEHTAaTope, COeIMHEHHOM B Oarapelo,
NOJEPKUBAIOTCS TOCTOSTHHBIE YCIIOBUSL.



[Ipu HempepbIBHOM KyJIbTHMBUPOBAHUM MHKPOOPTaHM3MOB OTCYTCTBYET CMeHa (a3
pa3BUTHA KyJIbTyphl. B Takux mporeccax CKOpPOCTb IOTOKA IHUTATEIBHOM Cpedbl M OTBOAA
KYJbTYpPaJbHOU JKUAKOCTH M3 CHUCTEMBI HEOOXOIMMO OTPEryIUpOBaTh, YTOOBI KOHLIEHTPAIIHS
KJIETOK OCTaBaJjlaCh ITOCTOSIHHOM. B cTepHIbHBIX yCIOBHAX HENPEPHIBHBINA METOJ 00ecreunBaeT
COXpaHEHHE KYJIbTYPHI B (PU3UOJIOTMYECKH AKTUBHOM COCTOSIHUU JJTUTEIBHOE BPEMSL.

[Tonnepxanue NUHAMMKU PaBHOBECHS B PEAKTOpPE OCYLIECTBIIACTCA JABYMS METOLAMM:
TypOUIOCTATHBIM U XEMOCTaTHBIM.
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Pucynoxk 3 — Cxema TyOynsspHOTO OMOpEaKTOpa MOJHOTO BHITECHEHUS

CucreMbl HENPEPHIBHOM (pepMEHTAIMU MOTYT ObITh OPTaHMW30BaHbI 110 MPUHIIUITY TIOJTHOTO
BBITECHEHUS WJIM TIOJHOTO cMelieHus. [lepBblil mpumep — Tak Ha3bIBaeMas TyOyJsipHas KyJIbTypa
(pucynox 3).

ITponiecc depMeHTaLIMU OCYIIECTBISETCS B JUIMHHOM TpyOe, B KOTOPYIO C OAHOTO KOHIIA
HENPEPBIBHO MOCTYNAIOT MUTATENbHBIE KOMIOHEHTHI M MHOKYJIAT, a C IPYTOM € TOH Ke CKOPOCThIO
BBITEKAET KYJIbTypallbHas >XKUAKOCTh. [laHHas cucTeMa NPOTOYHON (hepMeHTalMM SBISETCS
rereporeHHoi. [lpu HempepbBHOW (¢epMeHTauu B  (QEepMEHTaX IOJHOTO CMELIEeHUs
(rOMOreHHO-TIPOTOYHBIH crmoco0) BO Bcel Macce (epMEHTALMOHHOTO ammapaTa CO3/al0TCs
OJlMHaKoBble ycioBus. [IpuMeHeHue Takux cucreM (epMeHTaluuu MO3BOJsAET 3PPEKTUBHO
YNpaBJIATh OTAEIbHBIMH CTaJUSMH, a TakXe BCEM OHOTEXHOJOTHYECKHUM MpPOIECCOM U
CTaOUITM3MPOBATh MPOJYLIEHT B MPAKTUYECKH JHOO0M, TpeOyeMOM OHKCIEPUMEHTATOpy WIIN
OMOTEXHOJIOTY COCTOSHHH. YTpPaBJi€HUE IOJO0OHBIMU YCTAHOBKAMHU OCYIIECTBISETCA JBYMS
criocobamu (puc. 4).




Pucynox 4 — Cxembl 6MOpEaKTOPOB JAJIs1 TPOTOYHOTO KYJIbTUBUPOBAHHSI MUKPOOPTaHHU3MOB:

A —xemocrat; b — TypOuocTaT ¢ aBTOMaTHYECKON PETYISIIIUEH ONTHYECKOM IITIOTHOCTH. |
— MOCTYIJICHUE Cpellbl, 2 — MeIIajka, 3 — CTOK KyIbTyphsl, 4 — Hacoc, 5 — (oToaneMeHT, 6 —
HCTOYHUK CBETA

TypOunoctatHelii croco® 6a3upyercs Ha HU3MEPEHUH MYTHOCTH BBIXOZSIErO IOTOKA.
M3mepenne MyTHOCTH MHKpPOOHOW CYCIEH3HMH, BBI3BAHHOE POCTOM KIIETOK, SIBISIETCS MEpOou
CKOPOCTH pOCTa, C KOTOPOH MHUKpPOOPraHM3MbI BBIXOAAT M3 OuopeakTopa. OTO MO3BOJSET
peryanpoBaTh CKOPOCTh MOCTYIUICHUS CBEXKEH MUTATENbHOM cpeasl B pepmentep. Bropoii meron
KOHTPOJIsS, — XEMOCTaTHBIM, Ipouie. YIPaBICHHE INPOLECCOM B XEMOCTATE M3MEPEHHUEM HE
BBIXOJSILErO, a BXOASILIEro IoToKa. lIpM 3TOM KOHIEHTpAuUil OAHOIO W3 KOMIIOHEHTOB
IUTATENbHON cpefbl (Yriiepo, KUCIOpOo, a30T), MOCTYNAOETro B (epMEHTEP, yCTaHABINBAIOT
Ha TaKOM YpPOBHE, IPU KOTOPOM JPYTHM€ MHUTATEIbHbIE KOMIOHEHTHI HAXOIATCS B M30BITKE, TO
€CTh JIMMUTHUPYIOLIasi KOHIIEHTPALUs 3aJarollerocsi OHOreHHOro 53JIeMEHTa OrpaHUYMBAET
CKOPOCTb Pa3MHOXEHHUSI KJIIETOK B KYJIbTYpE.

Obecneuenne mnpouecca (GepMEeHTalMM, € TOYKM 3PEHUS HH)KEHEPHOW peaau3alui,
CBOJUTCS K JO3WPOBAHHOMY TOCTYIUIEHUIO B (DepMEHTEp MOTOKOB (MHOKYJIATA, BO3ayxa (WiH
ra3oBbIX CMeceH), NHUTaTeNbHBbIX OHOreHOB, IEHOracuTeneil) M OTBOAA U3 HEro Tea,
0TpabOTaHHOTO BO3AYyXa, KYJIbTYPaJbHOW >KHIKOCTH, a TaKXKe HM3MEPEHHI0O W CTaOMIM3anuu
OCHOBHBIX I1apaMeTpOB IIpollecca Ha YPOBHE, TpeOdyeMOoM Ui ONTUMAJIbHOTO pPa3BUTHS
IPOJAYIIEHTa U 00pa30oBaHUs IENEBOTO MPOAYyKTa. B Xoxe dhepmeHTanmuu oOpa3yroTCs CIOKHBIE
CMecH, coJepXallie KJIETKH, BHEKJIETOUHble METAa0OJIUThI, OCTATOYHBbIE KOHIIEHTPALUU
ucxoaHoro cyocrpata. IIpu 3ToM 1eneBble TPOAYKTHI, KaK MIPaBUIIO, HAXOASATCS B 3TOH CMECH B
HEOOJIBIIMX KOHIIEHTpALUAX, a MHOI'ME M3 HHUX JIETKO paspyuiaiorcs. Bce 3To HakiagbsiBaeT
CYIIECTBEHHBIC OTPAHWYCHUS HA METOJbI BBIJICJICHUS W CYIIKA OMOJIOTHUECKUX IperapaToB.
[TocTtdepmenTaninonHas cTagusi oOeclieunBaeT MOJTy4YeHHE TOTOBOW TOBAapHON MPOJIYKIHMU U
TaK)Ke, YTO HE MEHEee BaXKHO, 00e3BpeKMBaHKUE OTX0/I0B M MOOOYHBIX MTPOJAYKTOB. B 3aBUCcMMOCTH
OT JIOKQJIN3aIlUM KOHEYHOT'O MPOJYKTa (KJIeTKa WK KylIbTypalbHas )KUAKOCTh) U €ro MPUPO/Ibl Ha
nocT(epMEeHTAIIMIOHHON CTaJluy MPUMEHSIOT PAa3IMYHYIO anmnapaTypy U METOAbl BBIACIECHUS U
ounctku. Hanbonee TpynoemMko BblZeNICHHE MTPOIYKTa, HAKAIIMBAIOIIErocs B KieTkax. [lepBsim
3TanoM TNOCT(QEPMEHTALIMOHHOW CTaauu SBJIseTcs  (DPaKUMOHUPOBAHUE KYJIbTYpaJbHOMN
AKHUJIKOCTH M OTJIeJIEHUE B3BelIeHHOH (ha3bl — Omomacchsl. Hanbosnee pacripocTpaHeHHbIH U1 3TUX
1esnel MeTo — cenapanusi, OCyliecTBIIsseMas B ClIeIMaIbHBIX anaparax — cernapaTropax, KOTopble
paboTaroT MO pa3IMyYHBIM CXEMaM B 3aBHCHMOCTU OT CBOMCTB 00pabaThIBa€MOM KyJIbTYpaabHON
#xuakocTd.  OCHOBHblE  MpOOJEMBbI, BO3HMKAIOT TMpPU  HEOOXOAMMOCTH  BbIACIEHUS
MEJIKOB3BELIeHHbIX vacTull ¢ pasmepoMm 0,5-1,0 MkM u MeHee (OakTepualibHBIE KIETKH) W
HE0OXOMMOCTHIO IEPEPAOOTKH OOIBITUX 00BEMOB KUIKOCTH (TIPOU3BOJICTBO KOPMOBOTO O€TKa,
psna aMuHOKHCHOT). s moBblmeHUss 3(PQPEKTUBHOCTH TMpoliecca Cemapalud HpPUMEHSIOT
IpeBapUTENbHYIO CHEUAIbHYI0 00paboTKy KyJIbTYypsl — wu3MeHeHue pH, HarpeBanue,
no0aBlieHUEe XUMHUYECKUX areHTOB. JlJs yBETMYEHUsS] CPOKOB TOJHOCTU OMOTEXHOJOTHUYECKUX
MPOJYKTOB TMPOU3BOAAT MX 00€3BOKMBaHME M cTa0miIM3aluio. B 3aBucMMOCTH OT CBOMCTB
OpOAYKTa TPHUMEHSAIOT pPa3M4Hble MeTOJbl BbICymInBaHUs. Cylika TepMOCTaOMIBHBIX
[IpPernapaToB OCYLIECTBISIETCS Ha MOAHOCAX, IEHTOYHOM KOHBeWepe, a TakKe B KHUIISIIEM CJIOE.
Oco060 uyBCTBUTENIbHBIE K HATPEBAHUIO MPEMapaThl BHICYIINBAIOT B BAKYYM-CYIIMIBHBIX IIKadax
IIPY IOHWYKEHHOM JIaBJIEHUU U TeMIIepaType U B pacHbUIUTENbHbBIX cymmikax. K ctabunmzanumn
CBOWMCTB OMOTEXHOJOIMYECKMX MPOAYKTOB BEIET JJ00aBIeHME B KaueCTBE HAIMOJHHUTEICH
pa3IMyYHbIX BemecTB. [l crabmin3anuu KOpMOBOTO Oelka MPUMEHSIOT MIIEHUYHbIE OTpyOu,
KYKypy3HYI0 MYKy, oOlajaroliue JJOMOJHUTENBbHOM MNUTATeIbHOM IeHHOCThlo.  Jlns
ctabunu3anuu (EepMEHTHBIX MPernapaToB HCIOJB3YIOT TJIMLEPUH M YIJIEBOJABI, KOTOpbIE
OPEMSATCTBYIOT JIeHaTypaluuu (epMEHTOB, a TaKkKe HEOpraHMYECKHEe MOHBI KOOAnbTa, MarHusid,
HaTpHsl, aHTUOUOTUKHU U JIp.

Samanus:



1 O3HaKOMUTECS C MMPOU3BOJACTBCHHBIMHA JIMHUAMHA U TCXHOJIOTHUAMHA U3TOTOBJICHUA
MOJTy4eHHST OMOTIperiapaToB.
2 UzyunTh npaBuiia paboTsl Ha OMonpon3BoacTBax. IlogBecT UTOTH 3aHATHA.

KoHTpoJIbHBIE BOIIPOCHI

1 KakoBa poJib pa3iIuyHbIX CTAAUH OMOTEXHOJIOTHYECKOTO mpolecca’?
2 Kakue cymiecTByroT METO/IbI KyJTbTUBUPOBAHUS OMOTEXHOJIOTHYECKUX O0BEKTOB?

3 ®epmenTanusi. OCHOBHBIE MOAXO/BI K KJIacCU(PUKAIK MPOLIECCOB PepMEHTAIUH.
4 OxapakTepu3ylTe KpUBYHO POCTAa MUKPOOPIaHHW3MOB IIpU IOJIYHNEPUOAMUYECKOM IIpoliecce
depmentanuu. [lepeuricnute ocHOBHBIE (ha3bl.
5 Oxapakrtepusyiite nar-asy, a Tak xe a3y yckopeHHoro pocra. Kakue nmporecchl mpoucxoIsT
B 7TOT niepuoa? Kakue GpakTopsl BIUSAIOT HA MPOJIOKUTEIBHOCTD JIar-(a3pl?
6 ®aza SKCIIOHEHIMAIBLHOrO pocTa. OCHOBHBIE MOKA3aTENN, XapaKTEPU3YIOIIHUE MIPOLIECC pOCcTa
MUKpPOOPTaHU3MOB B SKCIIOHEHIMANbHOW (haze. 3HaueHue ¢a3bl i OMOTEXHOIOTMYECKOTO
nporecca.
7 ®aza 3ameaNieHUs pocTa U cTanuoHapHas ¢aza. PakTophl, BIUSAIONIME HAa CKOPOCTh POCTa
MHUKPOOPTaHU3MOB B ATOT MEPHOA. 3HAYCHHUE CTAIMOHAPHOW (a3bl UII OMOTEXHOIOTHYECKOTO
npoiiecca.
8 Otmupanue KyabTypbl. OXapakTepu3yWTe OCHOBHBIE 3Tambl 3TOro rmpoiecca. DaxTopsl,
BIIMSAIOIINE HA CKOPOCTh OTMHUPAHUSL.

IIpakTnyeckas padora Ne 6
«YrnpaBienne, 00beKTbl 1 KOHTPOJIb OMOTEXHOJIOTHYECKHX MPOIECCOB.
OcHoBHOe 000py/10BaHNe NMPeINPUATHIN).

Lens 3auaTus:

N3y4nte yCTpOMCTBO OCHOBHOTO OOOpYAOBaHMS OHONPEANPUATHH W TEXHUKY
0€30I1aCHOCTH.

O0opynoBaHHe 1 MaTepHaIbI.

Mynerumenuiinoe obopynoBanue, npesenramuu MS Office Power Point mo Teme 3ansTusi.

1 OnepaTuBHOe ynpaBjaeHHe MUKPOOHOJIOTHYECKUMH NPOLECCaMu

DddekTuBHOE  MpOBEACHHE OHMOTEXHUUYECKHX  TMPOIECCOB  TECHO  CBSI3aHO  C
COBEPILIEHCTBOBAaHMEM CIIOCOOOB KOHTpOJs M ympasieHus. B mepuon mpeabicTropun
OMOTEXHOJOIMH JIeJaJIUCh OTJENbHBIE TMOMBITKM PETyJIUpOBaTh pa3BUTUE MPOAYLEHTa C
MOMOIIIBI0 M3MEHEHMH MapameTpoB BHemIHeW cpensl. [lo cepeaunbl XX B. peryaupoBaHUE B
OCHOBHOM CBOJMJIOCH K SMIIUPHKE, TaK KaK 0e3 3HaHUI CYIIHOCTH MPOUCXO/SIIEro HEBO3MOKHO
3 PEKTUBHO KOHTPOJIMPOBATH M YIPABJIATH MpoleccoM. B 0CHOBHOM 0OBEKTOM yIpaBlIeHUS B
TOT Mepuoj] Obula HKCTEHCHBHAs MEpUOJUYEcKas KyJIbTypa MUKPOOPIaHH3MOB CO BCEMH €€
HEJ0CTaTKaMU: JUHAMMKOW COCTOSIHUS MPOJOYLIEHTA U CPelbl, OTCYTCTBUEM CPEACTB KOHTPOJIS.
[Tpu peanmzanuu gHOO0r0 TEXHOJOTHYECKOTO TMPOIEcca MPUXOIUTCS KOHTPOJIMPOBATh €ro
OPOTEKaHWE U MPU HEOOXOAMMOCTH YIPABIATh C MOMOIIBIO TE€X WM MHBIX Bo3zaeiicTBuil. B
OMOTEXHOJOTMYECKUX IIpoleccax Hapsay C HU3MEpeHHeM U CTaOuiIu3alueil OCHOBHBIX
napameTpoB (TemnepaTypa, 1aBieHue, pH, pacxosa Bo3ayxa) KOHTPOIUPYIOT psAJl CHEIM(PUUECKIX
MapaMeTpoB: COAEpk aHHE B KyJIbTYypalbHOW XKUAKOCTU YII€BOJOB, aMMOHUHHOTO U aMMHHOTO
a3oTa, OMoMacchl, IEJIeBOro MPOJYKTa, MaplUalbHOE JABJICHUE PACTBOPEHHBIX KHUCIOpOJA U
Irokcuaa yrieponaa, coaepxxkanue CO, u Oy B oTxonsmem raze u ap. Ha ocHoBe monydaemoit
UH(OPMALIMU pea3yeTcs yIpaBlieHHe MpolieccaMi OMOCHHTE3a Pa3INYHbIMU CIIOCOOaMHU, B TOM
YlCcl€ C MCIOJIb30BAaHHEM YIPABISIOMUX KOMIIBIOTEPHBIX CHCTEM M MHMKPOIPOLIECCOPHBIX
KOMILJIEKCOB.



Crnenyer mog4epKHYTh, 4TO MpobiieMa YIpaBieHHsI OMOTEXHOJIOTHYECKUM MPOIIECCOM HE
CBOIMTCA K TMOAACPKAHUIO ITOCTOSIHHBIX 3HAYEHUM TEXHOJOTMYECKHX IapaMeTpOB HIIU
U3MEPEHUI0 X B XoJe (epMEHTAlMU IO 3apaHee 3ajaHHOW mporpamme. OCOOEHHOCTb 3THX
po1eccoB 00yCIOBICHA UCIIOIb30BAaHUEM )KUBBIX 00BEKTOB — MUKPOOPIaHU3MOB U COCTOMT B UX
3HAYUTEIbHON BapuabelnbHOCTH. XapakTep MNPOTEKaHHs OWOCHHTE3a B JBYX OIEpalusx ¢
OJIMHAKOBBIMM MM OJIM3KMMH UCXOJHBIMU YCIOBHUSMHU MOXET CYLIECTBEHHO pasnnyarbes. s
NOJYYEeHUsl JIy4IIUX C TOYKMA 3PEHUS MPHUHATOrOo KpuTepus 3(PPEeKTHUBHOCTH pe3yabTaToB
HE00XO0IMMO OCYILECTBIISATh ONIEPATUBHOE YIIPABIECHUE HEIIOCPEICTBEHHO 110 X0y (hepMEHTALUN
C YY4E€TOM KOHKPETHBIX YCJIOBHM.

2 IlapameTpsl M CpeACTBA KOHTPOJIS

Jisa  oOecnieuenust 3(pPEeKTUBHOTO (YHKIMOHUPOBAHUS CHCTEM KYyJIbTHBHUPOBAHUS
MHUKPOOPTaHU3MOB HEOOXOJMMO MMETh OOBEKTUBHYIO HH(OPMAIMIO O COCTOSIHUM OOBEKTa B
X0JIe Tpoliecca, a TakKe BO3MOXKHOCTb YHPaBIATh IpoueccoM. KOHTpoiab Haja NMpoTeKaHHeM
IPOIIECCOB MUKPOOHMOJIOTUYECKOTO CHHTE3a BEAETCS ABYMs MyTsSMH. [lepBBIii — C MOMOIIBIO
JATYUKOB TEPBUYHOW HMH(POpPMALMHU, YCTAaHOBJIEHHBIX HEMNOCPEJICTBEHHO B ammapare HJId Ha
NPUMBIKAOIIUX K HEMY KOMMYHHKAILUSX, BTOPOH — C MOMOIIBIO JIAOOPATOPHBIX aHATU30B MPOO
KYJBTYpaJbHON JKUAKOCTH, MEPUOAUUYECKU OTOMpaeMbIx U3 (pepmenratopa. K coxanenuto, 10
HACTOSIIEro BpeMeHH OOJBIIMHCTBO XMMUYECKUX U OMOXHUMUYECKHUX TapaMETPOB, CYIIECTBEHHO
BJIMSIIOIIMX HAa MPOLIECChl MUKPOOMOIOTHYECKOIO CHHTE3a, KOHTPOIUPYIOTCS J1aOOpaTOPHBIMU
METOJaMH, HECMOTpsi Ha CO3JaHHE METOJOB M CPEACTB HEMPEPHIBHOTO aBTOMATHYECKOTO
KOHTPOJIS.

OnHa 13 OCHOBHBIX TPYIHOCTEH, BOZHUKAIOIINX TPH MOMBITKE CO37aTh MPUOOPHI KOHTPOJIS
XUMHUYECKMX U OMOXMMHUYECKUX IapaMeTpOB KYJIbTYPaJbHON >KUAKOCTH HEMOCPEIACTBEHHO B
depMeHTaTOpe — HEBO3MOXKHOCTH TEPMHUYECKOW CTEPHUIM3AIMH YYBCTBHUTEIBHBIX AIIEMEHTOB
Takux NMpuOOpoB. XUMHUECKas CTEPHIM3ALUS JAaTYUKOB Oosiee TPylOE€MKa, A0pora u B psjie
CJIydaeB OTPHULIATENILHO CKA3bIBAETCS HAa Pe3yiibTaTax mporecca OMoCHHTE3a.

[TapameTpsl, KOHTpOJMpYEMbIe B MpoIleccaX MUKPOOHMOJIOIMYECKOI'O CHHTE3a, MOXHO
YCIIOBHO pa3/IeNIuTh Ha TPHU TPYIIIIHL:

— ¢usnueckue;

— XUMHYECKHE;

— OMOXUMHUECKHE.

K ¢wusnuecknm mapamerpaM OTHOCSATCS TemIlepaTtypa W JaBleHHE B ammapaTe, 4acToTa
BpAIEHNUs MEUIAJIKU, YPOBHHU KHUJIKOCTH U MEHBI, MOLITHOCTh, MOTpebdisieMast epeMelInBarOIuM
YCTPOHCTBOM, PacXoJl a3pHPYIOIIETro BO3IyXa, BA3KOCTh KYJIbTYPaTbHON KHAKOCTH.

OCHOBHBIE XUMHUYECKHUE NTapaMeTPhl, UTPAIOIME BAXKHYIO POJIb B Ipoleccax (pepMeHTaIuH,
— KOHIIEHTpAIHsI YTIIeBOJA0B, aMMOHUIHOTO U aMUHHOTO a30Ta, OMOMAacChl, HOHOB METAJUIOB, pH,
CoJiepKaHNe PACTBOPEHHBIX KUCIOpPOJa U JAUOKCHJIA YIIIEpo/a B KyJIbTYPaJbHON JKUAKOCTH, UX
KOHIIGHTpallusi B OTXOZSIIEM Ta3e, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIH  IOTCHIIAA
KyJbTYpaJbHOW JKUAKOCTH, COAEp)KaHHE B HEW MpPEIIIeCTBEHHUKOB M IEJEBBIX MPOJIYKTOB
MeTabonu3ma.

K Ouoxumuueckum mapamerpaMm, IIOKa peIKO KOHTPOJMPYEMBIM B Tpolieccax
MHUKPOOHOJIOTHYECKOTO CHHTE3a JIa)Ke B JIAOOPATOPHUSX, OTHOCHTCS COJEp)KAaHWE B KIIETKAax
mukpoopranuzmos PHK, JIHK, kiroueBbIX (epMEHTOB, BaXKHBIX MPOMEKYTOUHBIX MPOIYKTOB
(ATP, ADP, AMP, NAD, NADP u nip.). buoxuMudeckue mapaMmeTpbl 0OBIYHO JOBOJIBHO CII0KHO
U3MEpUTh  JTAOOPAaTOPHBIMH ~ METOJaMM, YTO CHJIBHO 3aTpPyAHSET HX MPaKTHYECKOe
UCTIOJTb30BaHUE.

[Tpexne yem nepeiTH K ONMMCAHUIO KOHKPETHBIX METOJIOB M3MEPEHHs TEeXHOJOTHUECKUX
napamMeTpoB (QepMeHTaluu, OTMETHM HEKOTOpble OCOOEHHOCTH, KOTOphIe HEOOXOIMMO
yuuThiBaTh. Kak mpaBmiio, (epMEHTaTOp CUYUTAIOT ammnaparoM HACAIBHOTO CMELICHHS, TIe
3HAYCHMsI BCEX TEXHOJOTHUYECKHX MapameTpoB ((PHU3HMUECKUX, XUMHUYCCKUX M OMOXUMHUYECKHX )
OJIMHAKOBBI BO BCEX TOYKaxX paboyero mpoctpaHcTsa. Ha mpakTuke 3T0 0OBIYHO HE TaK.



JlaHHbIE O XapakTepe pacHpeAeieHUs TeMIIepaTyp MpH CTEPHWIN3ALUU WIA H3MEpPEHHS
KOHIIEHTPAllMM PacTBOPEHHOr0 KHMCJIOPOAA B 30HE MEUIAJKM U BOJIM3M CTEHKHU ammapara Ipu
UCTIOJIb30BAaHUM BSI3KOM KYJIbTYpPaJIbHOM KHUAKOCTH OmMpoBepraioT 37o. [Ipu pa3paboTke cucrem
KOHTPOJIs1 HEOOXOMMO BBIOpaTh MECTO YCTAHOBKH COOTBETCTBYIOLIETO JaTYMKA TAKUM 00pa3oMm,
4TOOBI €ro MOKa3aHMs XapaKTePU30BATH CUCTEMY B IEJIOM, TO €CTh ObUIM OJMU3KU K CpelHEMY
3HadyeHuto. MHoraa, HaoOOpOT, HYKHO YCTaHaBIMBaThb JAaTYMK B TOYKE, TIJE€ 3HA4YECHUE
U3MEPSIEMOro MapamMeTpa MHUHUMAJIBHO (HampuMep, MpH KOHTPOJIE TEMIepaTypbl B Ipoliecce
crepwinzanuu). [lpu aHanu3e XMMHUYECKMX M OMOXMMHUYECKMX @apaMeTpoB B Ipodax
KYJIBTYpaTbHON JKUAKOCTH HEOOX0AUMO 00ECTICYUTD MPEACTABUTEIHLHOCTD TPOOLI. C 3TOi 1ebIo
npoObl OTOMPAIOT M3 OCHOBHOM MAacChl JKHJIKOCTH IIOCJIE CIMBaHMUsS 3acTosBIIEHcS B
po600TOOPHOI TPyOKe KHUIKOCTH B KaHAIM3AIMIO. B psife ciryuaeB npoOsl ciaenyer oToupars u3
pasiMyHbIX ~ TOYEK ammapara (HampuMep, IpH  MCIOJIB30BAaHMM  MHOTOCEKIIMOHHBIX
depmentaropoB). PaccMOTpUM  KOPOTKO ~ TEXHOJOTHYECKHME  IMapaMeTpbl  MPOIECCOB
MHUKPOOHOJIOTHYECKOT0 CUHTE3a U METOIbl X aBTOMATHYECKOI'0 KOHTPOJISL.

Temnepamypa. 1ns u3mepeHus TeMrepaTypbl KyJbTypalbHON )KUJIKOCTH B (pepMEHTATOpaX
HIMPOKO MPUMEHSIOT CTEKJIIHHBIE TEPMOMETPBI, YCTaHABJINBAEMbIE B METAJNIMYECKOM 3allUTHOM
KOXKyXe, W TEPMOMETpPHI COMPOTUBICHUS. MOXXHO TPUMEHSTh TaKKe MaHOMETPHUECKUE
TEPMOMETPHI U TEPMOTIAPBHI.

OcoObIx mpobsieM ¢ U3MEPEHUEM TeMIIepaTypbl HE BO3HUKaeT. EnuHCcTBEHHas mpobiiema,
KOTOPYIO IPUXOIUTCS pelaTh, — TOYHOCTh U3MEpeHHi. J{en0 B TOM, YTO BO BpeMsl CTEpUIM3aLUU
anmaparta rtemreparypa gocturaer 130-140 °C. Dt10 BBI3BIBaET HEOOXOIUMOCTH
COOTBETCTBYIOLLETO pACIIMpPEHHs Auana3oHa u3MepeHuil. B mpouecce coOCTBEHHO CHHTE3a
temneparypa 25-37°C, nmostoMy ee HEOOXOAMMO IMOJAJIEPKHUBATH B OYEHb Y3KUX Ipelenax
(06b14HO *+ 0,5°C) 1 U3MEPATH AOCTATOUHO TOUHO. MeXay TeM, YeM LIMpe AUana3oH U3MEpPEeHui
npubopa, TeM BbIlIe a0COJIIOTHASI MOTPELIHOCTh MPU 3a/laHHOM KJIacCe €ro TOYHOCTU. [laHHOe
IPOTUBOPEYHE YIAeTCs PA3PEIIUTh IyTEM CO3/1aHUs CIBOCHHBIX JaTYHUKOB,

OJIMH M3 KOTOPHIX PACCUNTAH HA U3MEPEHUE TEMIIEPATyphl B Y3KOM JTHara3oHe (Harmpumep,
ot 20 1o 30 °C), a apyroii — B mmpokom (ot 0 10 150°C).

Haenenue. JlaBnenue B (EpPMEHTANMOHHBIX —amIaparax W3MEpSIOT C  TOMOIIBIO
CTaHJApTHBIX MAHOMETPOB pa3lWYHbIX THUMOB. [yl obecrieyeHus acenTHUeCKUX YCIOBUH
MaHOMETPHI TOJICOCMHSIOT K ammaparaM 4Yepe3 CIelHalbHbIe pa3felUTeIbHbIe MEeMOpPaHBI,
OTJEINAIOUINE HW3MEPUTENbHYI0 YacThb MaHOMETpa OT BHYTpPEHHEH dYacTH QepMeHTaTopa.
CoBpeMeHHBIE MaHOMETpPHl CHAOXEHBI MHEBMATHYECKUM WM OJEKTPUYECKAM BBIXOJIOM,
NO3BOJISIOIIMM TepelaBaTh CUTHaJl O BEJIWYMHE JABJICHHMsS HAa BTOPUYHBIA MpUOOp WM depe3
COOTBETCTBYIOIIHE MTPE0OpA30BATEIH HA BXO/I YIIPABIISIONIETO KOMITBIOTEPA.

Yacmoma epawenuss mewanky. YacToTy BpallleHUs] MeEUIaJKd MOXHO H3MepATh
taxomerpamu. Hambomee pacmnpocTpaHeH TaxoMeTp TeHepaTopHoro tumna. llpwHImm ero
JIEMCTBUSL COCTOUT B TOM, YTO NPU U3MEHEHHWH YacTOThI BpAlllEHHs Baja MELIAJKU U3MEHsSeTCs
HaNpsDKCHHE Ha KJIIEMMaX TaxOreHepaTropa, perucTpupyeMoe BoibTMeTpoM. ClieayeT OTMETHTb,
4TO U3MEPEHHUE 3TOr0 IMapaMeTpa B HACTOAIIEe BpeMs IPEIyCMOTPEHO JIUIIb B J1a00OPaTOPHBIX U
NWIOTHBIX (PEPMEHTAIMOHHBIX YCTaHOBKAaX, TaK KaK B OOJBIIMHCTBE IPOMBIIIICHHBIX
(epMEeHTaTOpOB 4YacTOTa BpallleHUs MeEIAIKH He peryiaupyercs. OAHaKo B IEpCIEKTHUBE
PETyIMPYEMBIi MPUBOJ] MEUIANKH, TIO-BUANMOMY, OyIyT YCTaHABIMBATh U Ha MPOMBIIUICHHBIX
amnmaparax.

Yposenwv xynomypanvuoii srcuokocmu. V3mepenue ypoBHS KyJIbTypalbHOM >KUAKOCTH B
(depMeHTaTOpe B Mpoliecce KyIbTUBHPOBAHUS MPEACTABIAET JOBOJIBHO CIOXKHYIO MPOoOIeMy 1o
psany mnpwuuH. Bo-mepBhiX, B OONBIIMHCTBE (PEPMEHTAIIMOHHBIX IPOIECCOB HAOIIOIACTCS
MHTEHCUBHOE TNEeHOOOpa3oBaHHe. BO-BTOPBIX, M3MEPHUTENbHbIE 3JIEMEHTHl JAaTYUKOB YPOBHS
(HampuMmep, MOIUIaBOK B OYyHKOBOM ypoBHeEMepe) oOpacTaioT MUKpoopraHnusmamu. Eie onHa
TPYAHOCTb COCTOMT B HEOOXOAMMOCTH OOECIIEUECHHUs] ACENTHYECKUX YCIOBHH (pepMeHTaIuu,
IOSTOMY JUISI M3MEpEHHs YpPOBHSA B (pepMEHTaTOpax HENPUIOAHbI MHOTHE CTaHJapTHBIE
ypoBHEMepHI (0yHKOBBIE, aKYCTHUECKHUE, HIEKTPOHHBIE CUTHATU3AaTOPBI YPOBHS H IIp.).



OmnpeneneHHbI HHTEPEC MPEACTABIAIOT YPOBHEMEPHI MAHOMETPUUECKOIO THIIA, IEHCTBUE
KOTOPBIX OCHOBAHO Ha M3MEPEHUH Pa3sHOCTH AABICHUN B BepXHel (HaJ JKUAKOCTbIO) M HUKHEH
YyacTAx anmapara. Pa3HOCTh JaBieHMIA, U3MepsemMas C [OMOIIbI audMaHomeTpa,
IPONOPLMOHATIBHA Macce CToJ0a KUAKOCTH B ammapare. J[pyroil Meron M3MepeHHsl ypOBHs
(TouHee, Beca KyJbTYpaJbHOW XHUAKOCTH B allapare) COCTOMT B TOM, YTO MOJl ONOpamMu
KpeIyieHUsl (epMeHTaTopa YCTAHABIMBAIOT TEH30METPUUECKUE AATYMKH, HU3MEpPSIOIINEe Bec
armapara ¢ CoJIepxalencs B HeM KyJIbTypallbHOM KHAKOCThIO. Bec mycToro anmapara n3BECTEH,
U JIETKO ONpEeAEIUTh BeC KyJIbTYpalbHOW KHMIKOCTU. Takue mnpuOOpsl HUCHONB3YIOT B
ONBITHO-TIPOMBIIIJICHHBIX YCTAHOBKAX, BBIITYCKACMbBIX HCKOTOPBIMU (1)I/IpMaMI/I

Yposenv nenvi. B npoueccax MUKpOOMOJOIMUECKOTO CHHTE3a OOBIYHO HE HYXHO TOYHO
3HATb YPOBCHL IICHLI B Ka)K,Z[be/’I MOMCHT BPCMCHH. HOCTaTO‘IHO OIpeaACIuTbL MOMCHT JOCTUKCHUA
OJIHOTO MJIM JIBYX 3aJ[aHHBIX 3HaYEHUH ypPOBHS I€HBI, YTOOBI BOBPEMs IPUMEHUTH TOT WJIM UHOH
cnoco0 meHoramenusi. [Ipocreiimmii 1 Hambonee paclpoOCTpaHEHHBIN NAaTYUK YPOBHS TEHBI
npezcTaBiser co00M MeTalIMUECKUil CTep)KeHb, YCTAHOBJIEHHBI BEPTHUKAJIBHO B ammapare,
npUYeM BEPXHHUI KOHEIl CTep)KHA M30JIMpPOBaH OT Kopiyca (¢epmenTtaropa. Ilpu moctmxeHun
IIEHOM HMYKHEro KOHIAa CTEpXHs B pe3yJbTaTe U3MEHEHUS 3aMbIKAETCs 3JIEKTpUYecKas Ielb, U
noaacTcCsa CUriajl O JOCTUIKCHHUU JAaHHOI'O YPOBHA. PerJ'II/Ip}ISI ITOJIOKCHHUE CTCPIKHSA 11O BBICOTC,
MOYKHO 33J1aBaTh Pa3JIM4YHbIC 3HAYCHUS YPOBHS IIEHbl. B HEOOXOIUMBIX Cilydasx (Hampumep, npu
HaJIMYWU JABYX WM TPEX PaA3JIMYHBIX CUCTCM HGHOF&HIGHI/I?[) MOKHO YCTaHAaBJIMBATb HECCKOJIbLKO
TaKUX JaTYMKOB HA PA3HOW BBICOTE MJIM OJIMH KOMOMHHUPOBAaHHBIH.

Pacxoo 6030yxa. Jlna usmepenus pacxoja a’pUpyIOLIEro BO3yXa HUCIOJIb3YIOT JaTUYUKU
JIBYX THUIIOB: PacX0JIOMEphl IEPEMEHHOT0 CEYEeHHUs (POTaMETPhl) C JIEKTPUUECKUM BBIXOJOM MU
0e3 Hero m pacxogoMepbl Ha 0Oa3e auadparmbl ¢ AUQQepeHIHaTBLHBIM MaHOMETPOM. JTO
CTaHJapTHBIE PUOOPHI, IOITOMY Ha MX ONMCAHUU Mbl OCTAHABIMBATbCS HE OyJIEM.

KOHHCHTpaIII/ISI OMOMAacCHI. OCHOBHBIM METOAOM KOHTPOJIA KOHICHTPpAlUun
MHUKPOOPTaHU3MOB B KYJbTYPaJbHON KMJIKOCTH JO CHX IOp OCTaeTcs OIpe/eleHue Cyxoi
O6uomMaccel B oOTOMpaemblx mpobax. OH [0OCTaTOYHO TPYAOEMOK, HE TII03BOJIIET BECTU
HEMPEPbIBHOIO KOHTPOJIS, KPOME TOrO, HEMPUMEHUM B Cly4asX, KOI/la B NMUTATEIbHOM cpele
CoOJIeprKaTcsl TBEP/IbIE YACTHIIBI (HapuMep, KyKypy3Hasi WJIM COeBasi MyKa).

Jlns onpeneneHus KOHLEHTpAlMM Ouomacchl OakTepuil MM JAPO’OKEH Ha ONTUYECKH
MMpO3pavHbIX Cp€aax MOKHO IHNPHMCHATH HpI/I60pI>I, OCHOBAHHBIC Ha HW3MCPCHUU ONITHYECKOM
IUIOTHOCTH WJIM cBeTopaccesiHust. CBETOBOH JIyd MPOXOAUT Yepe3 KIOBETY CO CIIOEM CYCIIEH3UU U
BBIXOJIUT U3 Hee B BUJIE TU(DPy3HO pACCEIHHOTO CBETA.

Cxema npubopa Jutst onpeeseHus KOHIEHTPAlKU 0 ONTUYECKOH MIIOTHOCTH N300pakeHa
Ha PUCYHOK 5.
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GbiryopecueHIINH KyIbTypalbHON )KUIKOCTH:



A — yceunurenn; LA — ucrounuk Y®-uznyuenus; D — ¢oronpuemnuk; F1 — dunstp,
MIPOITYCKAOIINN KOpOTKOBOHOBOE Y D-uznyuenue (336 um); F2 — dunbTp, mpomyckaromuii
u3nydenue ¢ amuHou BosmHbl 450 HM; L1-6 — nmunszer; CC — rpagynpoBoYHas KioBeTa; M —
JUXPOUYHOE 3€pKajo, MMPOIYyCKarollee W3IydeHue ¢ JUIMHOM BosiHbl 460 HM M oTpakarouiee
U3JIy4€HHE C JITTUHOM BOJIHBI 366 HM

N3mepenue ocyliecTBIAIOT IyTEM PETUCTPALMU PA3HOCTH ONTHYECKUX IUIOTHOCTEH CIIOs
CYCHEH3UHM, COOTBETCTBYIOIIMX JBYM OOJIaCTSIM  CHEKTpa — IIOIJIOUICHUs  CBeTa
MUKpoopranuzMamu (415 HM) u otcyrctBusa mnornomenus (700 um). Bwigenenuwe oOnacreit
CIEKTpa OCYLIECTBISETCA HMHTEP(EpEeHUHMOHHBIMU CBeTOQMIbTpaMu. CHUrHal, ompenenseMbli
pPa3HOCTBIO CBETOBBIX IIOTOKOB, IMPOLIEAIINX YEPEe3 CIOM CYCHEH3UU B ABYX CIEKTPAJIbHBIX
001acTsaX, yCWINBAETCS U MOAAETCS Ha PeBEPCUBHBIN ABUraTenb. OCh IBUTaTels )KECTKO CBA3aHA
C OCBIO LITPUXOBOI'O ONTUYECKOTO KJIMHA, IOMEIIEHHOTO B OJIMH U3 CBETOBBIX KaHa/IOB. Pa3HoCTh
CUTHAJIOB BBI3bIBA€T BpalllEHHE ONTUYECKOI0 KJIHMHA, KOTOPOE MPOJ0JDKAETCS 10 TeX IMOop, MOoKa
M3MEHSIOIIAsACA IJIOTHOCTh HE KOMIIEHCHUPYET ATy pa3HOCTh. OTCYET MPOU3BOAUTCS IO ILIKAJIE,
yKa3aTellb KOTOPOM JKeCTKO CBs3aH C OCbhl0 jABurartens. ONTudeckuil KiIMH oOecreyuBaeT
JMHENHOCTh MOKa3aHUil pudopa 1o ONTUYECKON MIIOTHOCTH.

B Hacrosimmee BpeMs UCHONB3YIOT pa3idyHble THUMBI NPUOOPOB JUISI HU3MEPEHHUs
KOHLEHTpaluu O1oMacchl IO ONTUYECKOM IMIIOTHOCTH.

Humencusnocmv ~ Ovixanus — Kyiomypul.  VIHTEHCUBHOCTb  JIBIXaHHUSA  KYJbTYpPbI
MHUKpPOOPTraHU3MOB  XapaKTEpU3YeTCsl KOJMYECTBOM  KHCIOpoAa (JUOKCHIA  yIJiepoja),
notpebisgeMoro (BBLAEISIEMOr0) B €AMHUIY BpPEMEHM eIuHHLEH o0beMa KyJIbTYpaJbHON
KHUIKOCTH B (pepmeHTaTope. s KOHTPOJISI MHTEHCUBHOCTH JIBIXaHUS HEOOXOIHMMO H3MEPSThH
KOHIIEHTpPA-1IMI0 KUCIOposa (AMOKCUAA YIJIepoJia) B BBIXOAALIEM M3 (pepMeHTaTopa BO3JIyXe
(razoananuzarops! tuna I'TMK-II nan MH-5122 nns uzMepeHus: KOHIEHTpAMU KUCIOpoJa U
i tuokeua yriepoaa — OA-2209). B coBpeMeHHBIX aBTOMAaTU3UPOBAHHBIX (PEePMEHTAIIMOHHBIX
CUCTEMax MapaMeTpbl, KaKk U Ipyrre KOMIIJIEKCHbIE XapaKTEepUCTHUKHU MIPOIECCa, PACCUNTHIBAIOT C
MIOMOUIBI0 MUKPOIIPOLIECCOPOB WM yIpaBisirolux OBM.

Iapyuanvnoe oaénenue pacmeopenno2o Kuciopooa. KOHTposlb 3TOro mnapaMmerpa MMeeT
Ba)XHOE 3HAYEHUE JUII MHOTHUX IIPOIIECCOB MUKPOOHOIOTUYECKOTO CUHTE3a, XapaKTePU3YIOLINXCS
BBICOKMMH CKOPOCTSIMH POCTa OMOMAacchl M OOJBIION BSI3KOCTHIO KYJIbTYPaJIbHON MKUAKOCTH.
Cucremamu u3Mepenus pO, OCHAIAlOT NMPAKTHUYECKH Bce J1abopaTopHble (epMEeHTaMOHHBIE
YCTaHOBKH, a TAKKE€ HEKOTOPbIE ONBITHO-NIPOMBIIIJIEHHBIE U IPOMBIIUIEHHbBIE (PEPMEHTATOPBHI.

Beimyckaemble 3a pyOexoM JaT4yHMKU pacTBOpeHHoro kuciopona (¢pupmsl «bexman» u
«Hpto bponeBuky, «MuityOucu» u Ip.) OCHOBaHbI Ha METO/1€ MOJSPOrpaduyecKoro onpeaeeHus
TU(PPY3MOHHOTO MOTOKAa KHUCIOpOAa 4epe3 MeMOpaHy, OTIAENSIONIYI0 BHYTPEHHIOK MOJOCTb
JATYMKa, 3aMOJTHEHHYIO JIEKTPOIUTOM, OT OKpYXarolen cpeasl (puc. 6).

s e e

Pucynok 6 — Jlatunk pactBopenHoro kuciopoaa InLab 605-1ISM st skECTKUX yCioBuit

[Tpu M3MeHeHn napluuaIbHOrO JaBJIE€HUS PACTBOPEHHOIO KHCIOPO1a MEHSETCS BeIMYMHA
AIIEKTPOABIDKYILIEH CHIIBI, BBIPAOATHIBAEMOM JaTYUKOM. 3HAUYEHUE 73.J.C. PErHCTPUPYETCs
COOTBETCTBYIOIIMM BTOPUYHBIM MPHUOOPOM (MHJUTMBOJIBTMETPOM WM HOTEHIHOMETpoM). Bo
BpeMs TEPMUYECKOH cTepuin3au (hepMeHTaTopa aleTaTHbli Oydep, HAXOIAIMIMNACS B 1aTUHKE,
KHUIIUT, HO €ro Mapbhl KOHACHCHUPYIOTCA B LUIAHTE W CTEKAIOT oOpaTHO B AaTyuK. JlaTumk
Bbliep>kuBaeT oT 10 1o 20 UKIOB cTepUIM3alnuy, HE Tepsis 4yBCTBUTENbHOCTH. [lapruanbsHoe
JaBJI€HHE PaCTBOPEHHOTr0 AMOKCHA yriepoa. JIMOKCH T yriepoa, BELACSIONIUICS B poliecce
JIBIXaHUS MUKPOOPTaHU3MOB, PACTBOPSETCS B KYJIbTYPAJIbHOM KUKOCTH M HEPEIKO UHIHOUpPYyeT
pPOCT KyNIbTypbl U OHOCHMHTE3 IIEJIEBBIX MPOAYKTOB. MHOrAa, HaoOOpoT, AJii HOPMAIbHOIO
pasBUTH KyJIbTYPbl HEOOXOAMMO MPUCYTCTBHE ompenesneHHoro koimyectBa COj, mOITOMY
KOHTPOJIb cojepxaHusi pactBopeHHoro CO; B mporeccax (epMEHTalUuH SBISETCS BaKHOU



3agaueil. PactBopenHsbIN quokcu yriepoaa tupGyHaupyer yepes GTopoIiacToByo MeMOpaHy B
pacTBOp, UTO BbI3bIBAaET U3MeHeHue pH.

Bemnunay pH BO BHYTpEeHHEW IOJOCTH AAaT4MKa M3MEPSIOT C IOMOIIBIO CTEKJISTHHOTO
anekTpoja. lnamnazon usmepenus ot 1 go 25 xlla.

Henocratkn Takoro pgaTtuMka — BBICOKAas HHEPLUHMOHHOCTb, UYBCTBUTEIBHOCTh K
TeMIlepaType, HEIMHEHMHOCTh IPaJynpOBOYHON XapaKTEPUCTHUKU U HEBO3MOXKHOCTH TEILUIOBOU
creprwin3anuu (pUCYHOK 6).

Bo BHUHA pa3paboran paTduk JaBJIGHHS PACTBOPEHHOTO JHOKCHUZA YTriepoja
muddysnonnoro tumna. OH npeacTaBisier co00i MeTAIITMUECKUI KapKac, Ha KOTOPBI HaMOTaHa
TpyOKa U3 CHIIMKOHOBOM pe3uHbl. [lnokcua yriepoja qudpdyHaupyeT yepe3 CTEHKH TPYOKH BO
BHYTPEHHIOIO II0JIOCTh JaTYMKA, OTKY/JA BBIAYBAETCS IOTOKOM IPOKAYMBAEMOIO YEpE3 NAaTUUK
BO3/yXa WM JIpyroro razo-Hocutelis B razoaHanu3arop COz. C HOMOIIBIO 3TOT0 AATYMKA MOKHO
u3Mepatb pCO; aByms ciocoGamu: A Py3nOHHO-TIPOTOYHBIM U U HY3MOHHO-UMITYICHBIM. B
IIEPBOM CJIy4yae Ia30HOCUTEIIb IPOYBAIOT Yepe3 JaTUMK HEITPEPBIBHO C IOCTOSHHBIM PAacX0Jl0M, a
BO BTOPOM — UMITYJIbCHO. [Ipu BhIIEpKMBAaHNU Ta30HOCUTENS BO BHYTPEHHEHN MOJIOCTU 1aTYMKa B
TE4YEHUE HEKOTOPOT0 BpeMeHHU 0e3 MPOTOKa IPU MCII0JIb30BaHUK BTOPOI'O BApHAHTA 3HAUYUTEIILHO
(8 15 pa3) mnoBblmaercs 4YyBCTBUTEIBHOCTb CHCTEMBI HM3MEPEHHUS, XOTS YBEIUYMBAETCS
3amna3/ibIBaHUe [TOKa3aHUH.

Konuenrpanuss aMmmMoHMiiHOTO a30Ta. OCHOBHBIM METOJIOM OIPENEICHHS] KOHLIEHTPAIUU
aMMOHHIHOTO a30Ta B KyJbTYpPaJbHOM >KUAKOCTH 10 CHX HOp SABJISIETCS J1a0OpaTOpHBIA METO[
OTTOHKH B KUCJIOTY. DTOT TPYIOEMKHUI aHAIN3 UMEET HEBBICOKYIO TOYHOCTh, 0COOEHHO B 001acTH
MaJIbIX KOHIEeHTpauuid. C ero MOMOUIbIO HENb3sl OCYLIECTBIATh HENPEPbIBHBIA KOHTPOJb
KOHLEHTPAallud aMMOHMMHOIO a30Ta, YTO 3aTPYAHSET MPOBEIECHUE PETYIUPYEMBIX IPOLIECCOB
dbepMeHTaIUH.

B nmnocnenHue roapl IIMPOKO paclpoOCTPAHSETCS METOJA W3MEPEHUs KOHLEHTpPaLuu
aMMOHHUITHOTO a30Ta ¢ MMOMOIIBIO Ta304yBCTBUTENBHBIX 3J1€KTpoJoB. [1o 3ToMy MeToxy mpoby
KyJIbTypaJbHON SKUAKOCTH mofmenadnBatoT A0 pH 11-12. Ilpu sToM HOHBI aMMOHUSA
IpeBpalaloTcs B ra3000pa3Hblii aMMHUaK, KOTOpbId TuhGyHIUPYET yepe3 Ta30HeNPOHUIIAeMYIO
MeMOpaHy BO BHYTPEHHIOIO ITOJIOCTh JJaTYMKa, KOHCTPYKIUS KOTOPOro cxojiHa ¢ garyukom pCOx.

N3mensiercs BennuuHa pH OydepHoro pactBopa, usmepsieMas CTEKISTHHBIM 3JIEKTPOIOM.
AHanu3 KOHLIEHTpAallM aMMOHUIHOTO a30Ta MO ONMKWCAaHHOMY MeToay Juutces 5-10 MUH. BMeCTO
1,5-2 4 npu otronke. Kpome Toro, on naer 6osee TOUHBIN pe3ynbTaT, Tak Kak B3auMOJIeHcTBUE
IEeJIOYN C MPOOOH MPOUCXOIUT MPU HOPMAJIbHOU TeMIepaType, U CHUYKAETCS] YUCIIO MOOOYHBIX
peaKuui.

K coanenuro, TaHHBI METOJ HENPUTOJEH JUIsl HEMPEPHIBHOIO KOHTPOJIS aMMOHUIHHOIO
a30Ta HEMOCPEACTBEHHO B ammapare H3-3a HeOOXOJUMOCTH IMOJLIeNIaunBaHUs NMPOoObI Iepes
u3MepenueM. Emne oauH MeToa HEnmpephIBHOIO KOHTPOJSI COAEpXaHHs aMMOHHUIHOTO a3oTa
OCHOBaH Ha MCIOJIb30BAaHUU CTEKJISHHBIX HMOHOCEIEKTHUBHBIX 3JIEKTPOAOB, B YAaCTHOCTH THUIIA
3CJI1-91-07 (puc. 7).
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Pucynok 7 — daruuku InPro 5000 ans onpeneneHus: KOHIEHTPAIUH
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Pucynok 8 — Cxema CTEKJISIHHOIO MOHOCEJIEKTUBHOT'O AJIEKTPO/Ia

[IpuHIMIT NEACTBHS TAKUX SJEKTPOJOB AHAJTOTMYEH NPUHLUITY JIEWCTBHS JaTdyukoB pH.
JIOCTOMHCTBA HMOHOCEJIEKTUBHBIX JJIEKTPOJOB — BO3MOXKHOCTH HEIPEPBIBHOTO KOHTPOJI,
YCTOMYMBOCTh K TeIUIOBOM  crepunuzauuu. OpHako o0nacTh HMX TNPUMEHEHHS B
MHUKPOOHOJIIOTHYECKON MPOMBIIIICHHOCTH BECbMa OrpaHMYeHa HM3-3a TOTO, YTO Ha pe3yibTar
OTpefieNieHUs] CYIIECTBEHHO BIIUSAIOT COJIeprKaliuecs: B OOJIbIIMHCTBE (EPMEHTALMOHHBIX CPel
WOHBI Kanus U HaTtpus. Hapsny ¢ ONMCaHHBIMEH METOJAMH I ONPENCIICHUS KOHLIEHTpaluu
aMMOHMIMHOTI0O a30Ta UCMHOJIb3YIOT aBTOMAaTHUECKHE YCTAaHOBKHU JJI1 TATPOBaHUsI, pab0oTa KOTOPBIX
OCHOBaHAa Ha pEaKIMM HMOHOB aMMOHHA C (OPMAJIMHOM, CONPOBOXKAAIOLICHCS BBIACICHUEM
KHCJIOTBI.

Konyenmpayus yeneeooos. KnaccuueckuM MeTOJOM aHaIM3a KOHIEHTPAIUH YTJIEBOIOB B
(epMEHTALMOHHBIX KUIKOCTAX sBisgeTcs JadboparopHslii meron Illoopnsa. C ero momomrsro
ONPENENAI0T CyMMapHOE COAEPKAHUE B CpEele PEIyLUPYIOIIUX BEILECTB. OTO SBIAETCS



HE/IOCTaTKOM, TaK Kak He BCE pEIyLUUpPYIOIIHE BEIIeCTBA MOTYT OBITh HCIIOJIb30BaHbBI
MukpoopranusmMamu. Hepenko ObiBaer, uto ananu3 no [lloopnro mokaspiBaeT Haluyue B
(bepMEeHTAIMOHHON KUIKOCTU 3HAYUTEIHHOTO KOJIMYECTBA PEAYLHUPYIOIIMX BEIIECTB, & POCT
KYJbTYpbI IPEKPAIAETCS U3-32 UCUEPIIAHUS JOCTYIIHBIX YIJIEBOAOB.

Jns u3MepeHuss KOHLEHTpALMU YIJIEBOJAOB BCE IIMPE HCIOJIb3YIOT METOJBl aHAJIN3a,
OCHOBaHHbIC Ha MPUMEHEHUHU TaTYMKOB C UIMMOOMIN30BaHHBIMU (epmeHTamu. JleiicTBue Takue
JATYNKOB MOXKHO HPOHJUTIOCTPHPOBATH HA MpuMepe (PEepMEHTHOrO 3JIEKTPOAA JJISl U3MEPEHHS
KOHIEHTPAllMU TJIIOKO3bl. JlaTuyuK mpeacTaBiseT co0oil OOBIUHBIN KHCIOPOAHBINA 3JIEKTPO,
MOKPBITHINA TJICHKOM ¢ MMMOOMJIM30BAaHHOM TitOK0300KcuAa30i. [lpu morpyxeHun gatdyvka B
JKUJKOCTh, COJAEPKALLYIO TJIOKO3Y, Ha MOBEPXHOCTH IUJICHKH IPOTEKAET PEeaKUUs OKUCICHUS
TJIFOKO3BI KHCJIOPOZOM ¢ 00pa30BaHUEM TIIIOKOHOBOM KHCIOTHI M BoAbL. [Ipu 3TOM conepxanue
PacTBOPEHHOI'0 KUCIOPO/Ia B OKOJIOMEMOPAHHOM MIPOCTPAHCTBE CHUXKAETCS, UTO PETUCTPUPYETCS
KHACJIOPOAHBIM 3JIEKTPOAOM. YUTOOBI HCKIIIOYUTH BIMSHUE PACTBOPEHHOTO KHUCIOpOJa Ha
MOKa3aHUsl, IPEAJIOKEH NaTYUK U3 ABYX KUCIOPOJIHBIX 3JEKTPOJIOB, U3 KOTOPBIX OAMH MOKPBIT
depMeHTHOI MeMOpaHOW, a BTOpOil — He MOKPHIT. Ha BXOA BTOPUYHOTO MpUOOpa MpHU ITOM
MOJIA€TCs CUTHAN, PaBHBIA Pa3HOCTU HAMNPSIKEHUH, BEIpadaThIBa€MbIX 000MMU IEKTPOIaMHU.

Samanus
1 3y4uuTh onepaTuBHOE YIIPABICHUE MUKPOOHUOIOTUYECKUMH TIPOIIECCAMH.
2 V3y4uTh METO/IBI U TIApaMETPhl KOHTPOJISL.

KoHTtposnbHbIe BOIPOCHI
1 Kakue cymiecTByroT METO/Ibl KOHTPOJIS 32 OMOTEXHOJIIOTMYECKUMU porieccamu?
2 3a KaKMMH OCHOBHBIMH I1apaMeTpaMH MPOLECCOB KyJIbTUBUPOBAHUS IPOBOJUTCS KOHTPOIIb?
3llonsitue o Ouopeaktope. OCHOBHBIE KOMIIOHEHTHl OHMOpeakTOpa U  BaKHEHIIME
TEXHOJIOTHYeCcKre nmapameTpbl. O0cnyKuBaHre OMOPEAKTOPOB.
4 TlepeuncnuTe U 0XapaKTepU3yHTE OCHOBHBIE TUIIBI OMOPEAKTOPOB.
5 Kakue ¢axTopsl onpenensitoT BBIOOp KOHKPETHBIX METOJIOB BhIJENEHHs U ouucTKH? Onummre
OCHOBHBIE JTAIlbl MPOIIECCa BBIICTICHUS U OYUCTKHA KOHEYHOTO TPOTYKTA.
6 MeTo1bl KOHCEepBaIMH LIEIE€BOT0 MPOYKTA. 3AIUTHBIE CPE/IbI.
7 Ilepedncnure OCHOBHBIE TOKA3aTEIN KaueCTBA LIEJIEBOT0 MPOJYKTA.

IIpakTnyeckas padora Ne7
«buoTexXHOJI0THYeCKHEe CHCTEMbI TPOU3BOACTBA. BHIOOP ONTMMAILHBIX YCJI0BHI — CHCTEMBI
JKH3Heo0ecmeueHusI O0M000beKTA JJIsT OMOCHHTEe3a 1 MAaKCHMAJIbLHOI'0 BBIX0/1a IEJIeBOr0
NMPOAYKTA)

eab 3auATHA:

N3yuuTh ONTUMabHbIE YCIOBUS CUCTEMBI XKM3HE0OeceueH!s] OMOJIOTMUECKUX 00BEKTOB.

OOGopynoBaHue U MaTepHUAIIBI.

Mynerumenuiinoe obopynoBanue, npesenrannu MS Office Power Point mo Teme 3ansTus.
1.3anonHuTh Tabnuny «Cucrema xxusHeodecneuenus (CXO)
01000BEKTA, B 3aBUCUMOCTH OT «BapHaHTa» OuoTexHojoruueckoro nporecca (bIT) n ¢pynkuunit
6uoo0nekTa (BO)».

I'maBHOE B cucTeme
OcHoBHble BapuaHThl bI1 ®ynkunu bO xu3Heobecnieuenus (CXKO)
0M000BEKTA
IIpumepsl:

IIpumepsl:




I Kak TpOMEKYTOUHBIN ATaIl
2 Kak 3aKJIFOUUTEIIbHBIN 3Tar

IIpumepsl:

2. 3amoIHUTH TAOJIHILY.

Cucrema xu3Heo0ecrieueHus! KyJIbTyphl KIIETOK

Briciue pacrenust | KusotHbIE

CrnocoOHOCTb K aBTOHOMHOMY CYIIIECTBOBAHHIO M PA3MHOXKEHHIO B OOBIUHBIX YCIOBUAX BHEIIHEH
cpenbl

+/- | +/-

ToTunoreHTHOCTH

+/- | +/-

3.1. CunenuaiapHble META0OIUTHI
3.2. MakpoayieMeHTbI

3.3. MuUKpO3JIEMEHTHI

3.4. YrieBoasl

DUTOTOPMOHBI, BHOCHMBIE B cpeny | MHAYKTOpBI MUTOTHYECKOTO [IUKIIA
IIOCJIEIOBATEIIFHO UJIN COBMECTHO
1.AyKCHHBI 2. 11U TOKMHHUHEI

Y 1 ITpumepsr
(mpumepsl:. .. (mpumepsl. ..

4. 3ammra OT KOHTAMAHAIINA

4.1. CobmoneHue YCIOBHW acenTUKHU: (TIEPEYHCIUTh NpPaBWJIA BBHIOJHEHUS ACENTHKH IPH
KyJbTUBUPOBAHUH IN Vitro)

4.2. OGecrneyeHne TEePMUTUYHOCTH BCEX COEIUMHEHMH B amnmaparype: (ykazaTb 4eM
obecrnieunBaeTcs)

5. Cser

6. Temnepatypa

7. Arpanus

8. Anpanus

9. JlobaBneHne aHTHOMOTHKOB

*nyHKTHI 5,6,7,8 — yKa3zaTh ONTUMaJbHbIE TAPAMETPHI

KoHnTpoJibHBIE BONIPOCHI (TEKYyLIeMy KOHTPOJIIO):

1. OCHOBHBIE «BapUAHTHD» OMOTEXHOJOTH: OMOTEXHOJOTHUUECKHI Tpoliecc Kak 0a30BBIN ATaIl.
XKuzneobecneyeHne MUKpOOPraHM3MOB KaK UCTOYHHMKA OGnomMacchl. [Ipumepsl.

2. bHOTEXHOJIOTHYECKHI TIPOLEeCcC KaK MPOMEKYTOUHBIN, KAK 3aKIIOUUTEIbHBIN 3Tall CO3JaHUs
Je4eOHOro, NpoMIAKTUHIECKOTO UM JTUarHOCTUYECKOro rpemnapara. [Ipumeps.

3. Co3nanue yCIOBHM IS TOAJEPKaHUS KU3HEoOecredeHus: 0M0o0beKTa U MaKCUMaIbHOTO
CHHTE32 11eJIeBOT0 MTPOYKTa IIPU HanboJIee CI0AKHOM BapHaHTe OMOTEXHOJIOIMYECKOT0 MPoLiecca.
IIpumepsl.

4. JXuzneoOecnieueHHe KyJIbTYp KJIETOK BBICHIMX pacTeHHi. DEHOMEH «TOTUINOTEHTHOCTH.
[lepeuncnuth (akTopsl, BIUAIONIME HA POCT KYIbTYpbl KIETOK pacTeHHi. DUTOropMOHBI,
KJaccuuKarus.




5. KynbTypsl *KMBOTHBIX KJIETOK, MX BHJBI, *XH3HeoOecreueHue. MHIYKTOpbl MUTOTHYECKOTO
LUKJIA.

6. IIpoGeMbl TM30T€HUH U OHKOTE€HOB MPH KYJIbTUBUPOBAHUN OMOOOBEKTOB.

7. TexHOreHHasl HKOJIOTMYEeCKasi HUILA JUIs CYLIECTBOBAaHUS MHUKPOOOBEKTOB B MOHOKYJBTYpE.
Turmbl OMOpeakTopoB.

7. Kpurepuu nogdopa GpepMeHTEpOB IpHU pealln3alui KOHKPETHBIX LIeNei.

8. Knaccugukamus OMOCHHTE3a MO TEXHOJIOTMYECKMM IapameTpaM, MPHHLIUIBI OpraHU3aluu
MaTepHaIbHBIX  [OTOKOB:  NEPUOAMYECKHM, MOIYNEPUOJUUECKUH, OThEMHO-JOJIMBHOM,
HETpPEePbIBHBIN; NTyOUHHAs, TOBEPXHOCTHAs (PepMEHTALINs, MACCOOOMEH.

IIpakTnueckas padora Ne§
«OCcHOBBI OMOTEXHOJIOTHH MTPOU3BOJACTBA U KOHTPOJISI AHTUOMOTHKOB)

Ilean 3ansATHSA:

O3HaKOMJICHHE C OCHOBaMH OMOTEXHOJIOTMH POHU3BOJICTBA U KOHTPOJISI aHTUOMOTHKOB.
O0opynoBaHHe 1 MaTepUAIIBI

Mynerumenuiinoe obopynoBanue, npesenranun MS Office Power Point o Teme 3ansrusi.

1 TexHosnorust OMOCHHTE3a NPeENapPaTOB AHTHOMOTHKOB /ISl CeJIbCKOI0 X0351iicTBa
TpaauiuoHHble TPEACTaBICHUS 00 aHTHOMOTHKAX, WM aHTHOMOTHMYECKHX BEIIECTBAX,
CBS3aHbl C UX LIMPOKUM IPUMEHEHHEM B COBPEMEHHOW MeAMIIMHE U BeTepuHapuu. Hexoropbie
AHTUOMOTHYECKHE Tpenaparbl MPUMEHSIOT KaK CTUMYJISTOPBI POCTa XKUBOTHBIX, B O0pnbe C
00J€3HAMHU paCTEHUM, IPU KOHCEPBUPOBAHUH MMUILEBBIX MPOAYKTOB U B HAYYHBIX UCCIIEA0BAHUAX
(B obnactu OMOXUMUU, MOJIEKYJIIPHON OMOJIOTUHU, TEHETHKE, OHKOJIOTHH).

CoBpeMeHHOEe oTpe/ieICHIE TePMUHA «aHTUOUOTUK» puHaaiexuT M. M. lllemskuny u A.
C. XoxnoBy (1961), xoTopble NpemIOKHUIN CUUTATh AHTUOMOTHYECKHMMM BEIIECTBAMHM BCE
IPOAYKTHI OOMEHa JIF00BIX OPTaHU3MOB, CIIOCOOHBIE U30UpaATENIbHO YOUBATh WU MOAABIISTH POCT
U pa3BUTHE MUKPOOPraHM3MOB (OakTepuu, rpuObl, BUPYCHl M Jp.), a TaKke HEKOTOPBIX
3JI0Ka4€CTBEHHbBIX HOBOOOPA30BaHUH.

B cooTBercTBUM C Kiaccu(uKanuel, B OCHOBE KOTOPOH JIEKUT XMMUYECKOE CTPOCHHE,
BCEONMCAHHbIE AHTUOMOTUKH MOYKHO PA3/I€TUTh Ha CIEAYIOIINE IPYIIIbL:

1) auuknuyeckue coeAMHEHMs! (UCKIII0Uasi >KUPHbIE KUCIOTHI U TEPIIEHBI);

2) aNMIUKINYECKUE COSAUHEHUS (B TOM YHCIIE TETPALUKIINHBI);

3) apoMaTHUECKUE COETUHEHHUS;

4) XMHOHBI;

5) KucIopoACOAepKALIIE T€TEPOLUKIIbI;

6) a30TCcoAepIKAIINE TETEPOIUKINIECKUE COSTMHEHUS;

7) nenTuIbI.

[TonmHOCTBIO XHMMHMUECKass CTPYKTypa YCTAHOBJIEHAa [UIsl OJHOM TpeTH HU3BECTHBIX
AQHTUOMOTHUKOB U TOJIBKO IMOJIOBUHA U3 HUX MOXKET OBITh MOJTy4eHa XUMHUECKUM IyTeM. [Toaromy
MUKpPOOHOJIOTHYECKUH cIOCcO0 MOTyuyeHUs aHTHOMOTHUYECKUX CPEACTB OUeHb akTyasieH. CuHTe3
MHUKPOOpPraHu3MaMH AaHTHOMOTHUKOB — OAHAa M3 (OpPM MPOSIBIEHUS aHTaroHW3Ma; CBS3aH C
OTpe/ieNIieHHbIM XapakTepoM OOMEHa BEUIeCTB, BO3HUKIIMM M 3aKpPEIUICHHBIM B XOJIe €ro
HBOJIIOIMH, T. €. 9TO HACIEACTBEHHAass OCOOCHHOCTb, BhIpa)Karollascs B 00pa30BaHUU OJHOTO U
Oosiee ompeneNeHHbIX, CTPOTO CHEUM(PHUUHBIX i1 KaXKIOro BHUJA aHTUOMOTHYECKHUX BEIIECTB.
Bo3neiicTByst Ha OCTOPOHHIOK MHUKPOOHYIO KJIETKY, aHTHUOMOTHK BBI3bIBA€T 3HAYUTEIbHbIC
HapylleHUs B ee pa3BUTHH. HekoTopble U3 aHTUOMOTHKOB CIIOCOOHBI MOJABISTH CHUHTE3
000J10YKM OaKTEepHATBHON KJIETKH B MEPUOJI Pa3MHOXKEHHs, Ipyrde BO3JEHCTBYIOT Ha ee
[UTOIJIA3MAaTHYECKYI0O MeMOpaHy, H3MEHssl NPOHUIAEeMOCTh, YacThb M3 HHUX SIBISETCS
MHTUOUTOpaMH peakinii 0OMEeHa BEIIECTB.
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Pucynok 10 — Cxema nosryueHust aHTHUOMOTUKOB:
1 — BBIpaIIMBaIOT YUCTYIO KYJIbTYpY TPpHOKA; 2 — OJJHOBPEMEHHO FOTOBSIT

MIUTATENBHYIO Cpey; 3 — CTEPUIM3YIOT; 4 — OXJIQXKIAI0T; 5 — BBIPAIIUBAIOT
MIOCEBHOM MaTepuai; 6 — MOCEBHOW MaTeprai BHOCAT B YaHbI C MUTATEIbHOMN

cpenoit; 7 — ¢punbTp; 8 —yaH; 9 — UK BBIIEICHUS EHUIWIJIMHA METO10M

«3aMeHbI pactBopuTeis»; 10 — 3amoposka; 11 — ynanenue npaa;
12 — ynakoBka

HecmoTpss Ha MHTEHCHBHOE M3yY€HHE MEXaHH3Ma JIEUCTBUS pa3iIMYHBbIX aHTHOMOTUKOB,
JTAJIEKO HE TMOJIHOCTHIO BBISIBJIEHO MX BJIMSHHE Ha OOMEH BEIECTB JlaXe B KJIETKaxX OakTepuid,
KOTOPBIE SBJISIOTCSI OCHOBHBIMU OOBEKTAMU HCCIIEIOBAHHUS.

B nactosimee Bpemst ormrcano 6osee 3000 aHTHOMOTHKOB, HO TOJIBKO 150 M3 HUX HaNUIH
npakTudyeckoe npuMmenenue. Hike OyneT paccMoTpeHa TEXHOJIOTUS POU3BOACTBA T€X M3 HUX,
KOTOpBIE OTHOCATCS K MPOJAYKTaM METa0OJM3Ma MUKpPOOPTaHW3MOB, U HAllJIM MPUMEHEHHUE B
CEJIbCKOM XO03HCTBE B BUJIE COOTBETCTBYIOIINX 100aBOK K KOpMaM (KOPMOBbIE aHTUOMOTHKH) U B
KayecTBE CPEACTB 3alllUThl pacTeHUd. B TeueHme MHOrMX JieT aHTHOMOTHKH HCIIONB3YIOT KaK
CTUMYJIAITOPBI POCTA CEJNbCKOXO3AWCTBEHHBIX >KMBOTHBIX M NTHUIBI, KaK CpeicTBa OOpHOBI C
3a00JIeBaHUSAMHU PACTEHUN U IOCTOPOHHEN MUKPOGIOPOH B psiie OpOAMIBHBIX TPOU3BOCTB, KaK
KOHCEPBAHTHI THILIEBBIX NPOAYKTOB. VX HpUMEHEHHE B CEJIBCKOM XO3SMCTBE MPUBOIUT K
CHI)KEHUIO 3a00J1€Ba€MOCTH 1 CMEPTHOCTH, MPEXKJIE BCETO MOJIOJIHSAKA, U K YCKOPEHHUIO pOCTa U

Pa3sBUTHIO )KUBOTHBIX M NTHUIIBI, CHOCOOCTBYET COKPAIIEHUIO KOJIMYECTBA MOTPEOISIEMBIX
KOpMOB B cpeiHeM Ha 5-10 %. [Tpu npuMeHeHnn aHTHOMOTHKOB B CBUHOBO/ICTBE OT Kaxk 1011 1000
cBUHEHN nononaHuTenbHO nosydaroT 100-120 1 msca, ot 1000 kyp-Hecymek — 1o 15 Tbic. aun B
TOJI.

MexaHu3M CTUMYIHUPYIOLIETO ASUCTBUS aHTHOMOTHYECKUX BEIIECTB TAK)KE HENb3s CUUTATD
IOJHOCTBIO  BBIACHEHHBIM. Buaumo, crumynupyromuii 3(QQeKT BO3AECHCTBUS  HHU3KUX
KOHIIGHTPalMil aHTUOMOTHKOB Ha OPraHM3M >KHBOTHOTO CBf3aH, B OCHOBHOM, C JIByMs
(akTopaMu: BO3/E€HCTBHEM HAa MUKPO(DIOPY KUIIEYHUKA WM HENOCPEACTBEHHBIM BIMSHUEM Ha



OpraHu3M >KMBOTHOTO. B mepBoM ciydae aHTHOMOTHUKM CIOCOOCTBYIOT YBEJIWYECHHIO YHUCIIA
NOJIE3HBIX ~MUKPOOPIaHW3MOB, CHUHTE3MPYIOIIMX BUTAMUHBI UM  [peoOJafaloliux — Haj
natoreHHbIMU (popmamu. OHM CHIDKAIOT YHCIIO BPEAHBIX Uil OPraHU3Ma >KUBOTHOTO, MUKPOOOB,
UCMOJB3YIOIIMX OHOJIOTMYECKH aKTHUBHBbIE BELIECTBA M OOpa3yIOUIMX TOKCUHBI, HMEIOIINe
NaTOreHHBIE WM YCJIOBHO TIaTOTeHHbIE (OPMBL. AHTHOMOTHMKM OKa3bIBAlOT BIHUSHHE HA
MHUKPOOPIaHU3MBbl, IPUCYTCTBYIOLIME B KHUIIEYHHUKE, CIOCOOCTBYS CO3JaHHIO YCTOHUYMBBIX
IITAMMOB, MEHEE BPEAHBIX [UIA JKUBOTHOTO, HW3MEHSIOT METa0O0IM3M TMPUCYTCTBYIOMIUX
MHUKpOOOB. OHM BBI3BIBAIOT MEPEMELIEHNE MUKPOOPIaHU3MOB B KHIIEYHUKE )KMBOTHOIO; MO UX
BIIMSTHUEM HAOI0JIaeTCs CHIDKEHHE CYOKITMHUYECKUX MH(EKINH, 4acTO 3aMeUIIONINX Pa3BUTHE
MOJIOJHSIKA, CHUKeHHe pH colepKUMOro KMIeYHNKa, yMEHbIIIEHHE TOBEPXHOCTHOTO HATSKEHUS
KJIETOK OPTaHU3Ma, YTO CIIOCOOCTBYET YCKOPEHUIO UX JCTICHHS.

Bo BropoM cityuae B opraHu3Me JKUBOTHOTO HaOJIH01aeTCsl CAHEPIU3M JAEHCTBUS TOPMOHOB,
pacTeT KOJMYECTBO POCTOBBIX TOPMOHOB, YCKOPSETCS HPOLECC MOTPEOJIEHUS MMILU, PACTET
IpUCHOCO0IIEMOCTh OpraHu3Ma K HeOIaronpusaTHeIM ycioBusM. [los BIusiHMEM aHTHOMOTHKOB
CHIDKAETCs MOTPeOHOCTh )KUBOTHOTO B BUTAMUHAX, YBEIMUMBACTCS CHHTE3 BUTAMHUHOB TKAHIMH,
CTUMYJIUPYETCS CHUHTE3 caxapoB M BUTaMHHAa A M3 KapOTHHA, PACTET CKOPOCTb CHHTE3a
dbepMeHTOB, 00pa3yeTcsi MEHbIIe MOOOYHBIX MPOAYKTOB. Kpome Toro, pacrer abcopOrmoHHAsI
CHOCOOHOCTh TKaHE!, CTUMYJIMPYETCs TOTpedieHne MEeTa0OIUTOB.

KopMoBbIE aHTHOMOTHKM TPUMEHSIOT B BHUAEC HEOYHIICHHBIX IIPEnapaToB, KOTOPHIC
IPECTaBISIOT COOOH BBICYIIEHHYIO OHMOMacCy MPOAYLIEHTa, COAECPIKALLYI0 IOMUMO aHTHOMOTHKA
AMHHOKUCIIOTHI, (PEPMEHTBI, BUTAMUHBI TPYIIIEl B 1 Apyriue OMOJI0rHYecKy aKTHBHBIE BEIIECTBA.
[Tony4yaemble mpemnapaTbl CTaHIAPTU3YIOT MO AKTMBHOCTH WJIM KOJIMYECTBY BXOMSIIETO B HX
COCTaB OCHOBHOTO BEIIECTBA, YUUTHIBASI WIIA HE YUUTHIBAsk IPUCYTCTBHE B HEM BUTamuHa B12.

Bce npousBoarMble KOPMOBBIE aHTUOMOTHKHU:

a) HE HCIOJIb3YIOTCS B TEpaleBTHMUECKUX LEJMAX M HE BbI3BIBAIOT IEPEKPECTHOMN
pE3UCTEHIMH OaKTepHil K aHTUOMOTHKAM, IPUMEHAEMBIM B METUIIMHE;

0) MpakTUYECKH HE BCACHIBAIOTCS B KPOBb U3 NMUILIEBOTO TPAKTa;

B) HE MEHSIOT CBOEH CTPYKTYphI B OPIaHU3ME;

) He 00J1a/1al0T aHTUT€HHOM MPUPOAOH, CIIOCOOCTBYIOIIEH BOSHUKHOBEHUIO aJUIEPTUH.

[Ipy AnUTENHHOM NPUMEHEHHHM OJIHOTO M TOTO K€ Mperapara CyLIECTBYET OMAaCHOCTh
BO3HMKHOBEHHUS AHTUOMOTHKOYCTOMYMBBIX MHKpPOOpraHu3MoB. /[l ee mpemynpexaeHus
NEpUOJIMYECKH MEHSIOT HCIOJIb3yeMble AaHTUOMOTHYECKHE BEIIEeCTBA WM IMPUMEHSIOT CMECh
AQHTHOMOTUKOB, TIO3BOJISIIOIIYIO TOJJICPKUBATh TIEPBOHAYATIBHO JIOCTUTHYTHI d(¢eKT Ha
HEoO0X0oaMMOM ypoBHe. B Hacrosimee BpeMsi NPOHM3BOJCTBO KOPMOBBIX aHTHOHMOTHKOB
OCHOBBIBAETCS Ha peraparax HEMEIWIIMHCKOTO Ha3HA4YCeHWs, TaKWX, Kak OaluTpalfH, TPH3HH,
rurpoMutivH-b u ap. B Teuenue nocnenHux 50 neT aHTUOMOTHKHM HCHOJIB3YIOT KaK CPEICTBO
00pBOBI ¢ pa3aIMUHbIMU (uTONAaTOreHaMu. VICTOUHUKN 3apaxeHusl pacTeHUu (pUTonaToreHHbIMU
MHUKPOOpPraHU3MaMH pPa3inyHbl. He COCTaBiAIOT HMCKIIOYEHHS M CEMEHa CaMOro pPacTeHHMS,
uaymue Ha noceB. Bo3nelicTBre aHTHOMOTHYECKOTO BEUIECTBA CBOJUTCS K 3a/I€pPKaHUI0 pOCTa
wid rubenu (UTONATOreHHBIX MHUKPOOPTaHM3MOB, HAXOIIMXCS B CEMEHAaX M BEreTaTHBHBIX
OpraHax pacTeHusl.

[Tonyyaemble mnpenapaThl JOJKHBI OBITh BBICOKOAKTHBHBIMH MPOTHB BO30yAWTEINs
3a00/IeBaHUsI B OKPYXAIOIIEH pacTeHue cpejae, O0e3BPeIHBIMU B MPUMEHSEMBIX NJIsi PACTECHUS
J103aX, CIIOCOOHBIMHM COXpaHSITh AHTUOMOTHYECKYI0 AKTUBHOCTH B TEUYEHHE HEOOXOJIUMOro
BPEMEHH H JIETKO IMPOHUKATH B COOTBETCTBYIOIINE TKAHU PACTCHHUS.

K uucny aHTHOMOTHMUYECKMX BELIECTB, HANIEAIIMX HauOojiee IIMPOKOE MPUMEHEHUE B
060prOe c ¢uTonaroreHaMu, OTHOCSTCS, Mpexae Bcero, GuToOaKTEPUOMULIMH, TPUXOTELUUH U
MOJMMHMIIMH.

[IpumeHeHHe aHTUOMOTHKOB B THINEBOW MPOMBINIICHHOCTH TO3BOJSIET B 3HAYUTEILHOU
CTETIEHU CHHM3HUTH JUIUTEIBHOCTH TEPMOOOPAOOTKH PA3MUYHBIX MPOAYKTOB IMUTAHUSA TPH HX
KOHCEpBUPOBaHMU. A 3TO, B CBOK ouepenb, obOecrnedynBaeT OOJBIIYI0 COXPAHHOCTb
NPUCYTCTBYIOUINX B HUX OMOJIOTMYECKH aKTHBHBIX BEIECTB, BKYCOBBIX KaueCTB, KOHCUCTCHLIUU
npoaykToB. Vcnonabp3yeMble aHTUOMOTHKH BO3JICHCTBYIOT B OCHOBHOM Ha KJIOCTpPUIHAIIBHBIE U



TepMo(UILHBIE OAKTEPUH, YCTOHUMBBIE K HarpeBanuio. Hanbomnee r3¢hekTHBHBIM aHTHOMOTHKOM
MIpU KOHCEPBUPOBAHHMH OBOIIEH cuuTaeTcs B PD u 3a pybexxom Hu3uH. OH HE TOKCHUYCH IS
YeJI0BEKa U MO3BOJIAET BABOE YMEHBIIUTH BPeMs TEpPMOOOPAOOTKH OBOIIEH.

TexHonorust Tpou3BOACTBA JIIOOBIX aHTHOMOTUKOB HEMEIUILIMHCKOIO Ha3HAYEHUs, KpOMe
T€X, YTO HCIIOJIB3YIOTCS B NMILNEBOM M KOHCEPBHOM IPOMBIIUIEHHOCTH, CTPOMUTCS IO €AWHOU
cXxeme, MpelyCMaTpHUBAIOIIEH BCE CTaJUU aCENTUYECKOrO MPOMBIIIIEHHOTO KYJIbTUBUPOBAHUS
ITaMMa-TIPOAYIIeHTa M OMOCHHTE3 aHTUOMOTHKA, TIPEIBAPUTEILHYIO 00pabOTKY KYIbTypallbHON
JKUJKOCTH, €€ BaKyyM-YIIapMBaHHME, CYIIKY M CTaHJAPTU3ALMI0 TOTOBOIO MNPOAYKTa IyTEM
CMEIICHUS C HEOOXOAMMBIM KOJIMYECTBOM HAIOJIHUTENS. B KadecTBe MOCIEIHMX OOBIYHO
UCIONB3YIOT OTPYOM, >KMBIXH Pa3IMYHBIX KYJIbTYp M JpyrHe BEIIeCTBa OPraHUYecKOu U
HEOPraHUYECKOW MPUPOIBI.

JluHamuKa HAKOIUIGHHUS AaHTUOMOTHMKA B KYJIbTYPaJbHOM >KMIKOCTH B IOAABIISAIOIIEM
OOJBIIMHCTBE CIy4yacB HMMEET TUIHUYHBIM BUJ 3aBUCUMOCTH, XapaKTEpHBIA JUIsi OMOCHMHTE3a
BTOPUYHBIX META0OIUTOB, T. €. MAKCUMYM 00pa3oBaHus OMOMAcCChl BO BPEMEHHU MPEIIIECTBYET
MaKCUMyMy aHTHOMOTHKOOOpazoBaHus. [103TOMy Ha MepBBIX dTanax KyJbTHBHPOBAHHUS IEIBIO
MIPOM3BOJICTBA SBIISETCS HAKOIUJICHHE HEOOXOAMMOIO KoJu4ecTBa Ouomacchl (AaHTHOMOTHK MPU
ATOM TPAKTUYECKH OTCYTCTBYeT). buocwHTe3 aHTHOMOTHMKAa MPOMCXOOUT HAa BTOPOW CTaIuu
MIPOU3BOJICTBEHHOTO KYJIbTUBHUPOBAHUS B OCHOBHBIX (pepMEHTEpax, IpuueM BpeMsi OMOCHHTE3a
MOJKET B 2-3 pa3a IpeBbIILIATh BpeMs, 3aTpauuBacMoe Ha KyJIbTUBUPOBAHKE IITAMMa IIPOJIYLIEHTA.

2 TexHoJI0T U TOJIyYeHHS NPENapaToB TeTPalMKJINHA
TeTpauukiuHpl HaUIM IIUPOKOE IPUMEHEHHUE, KaK B MEIMLIMHE, TaK U B NIPOU3BOJICTBE
KOPMOBBIX IpenapaToB. Cpeau HUX JJIS CEJIbCKOIO X03sICTBA MPOMBIIIJIEHHOCTD BBITYCKAET Pl
npemnapatoB Ha ocHoBe 7-xmoprerpanukina (l) u 8-oxcurerpanukiauna (I1). 3to amdorepHbie
COEIMHEHUS, CIIOCOOHBIE 00Pa30BbIBATH COJIM C KUCIOTaMU U OCHOBAaHUSIMHU, IJIOXO PACTBOPUMBI
B BOJIHBIX pacTBopax B uHTepBaie pH ot 4,5 1o 7,5, Ho xopomo pactBopumsl ipu pH Huxke 2,0 n
Bhimie 8,0. HeycToitunBel K BO3/IEHCTBUIO OKUCITUTENEH, B TOM YHCIIE U KUCIOpOa BO3IyXa.

B kauyecTBe MPOMBIIIJIEHHBIX INPOAYLIEHTOB XJIOPTETPALMKIMHA HCHOJB3YIOT IITAaMMBI
HecoBepieHHOro rprba Actinomyces aurefasiens, a okcurerpanukiraa — ACtinomyces rimosus.

[TpOMBIITIEHHOCTh  BBITYCKAa€T KOPMOBBIE TpeNaparbl XJIOPTETPAlMKIMHA B  BUJE
6uoButa-20, ouoBurta-40 u 6uosura-80, comepkanire COOTBETCTBEHHO YUCTOTO aHTHOMOTHKA 20),
40, 80 r B 1 kr mpenapata 1 oJlHOBpeMeHHO 3, 5, 8 Mxr ButamuHa B12 B 1 r npenapata. Kpome
TOT0, IpenapaThl COAEPKAT MUKPOIIIEMEHTHI, OEIOK, JKUPHI 1 MUHEPAJIbHBIE COJIU.

[Tpu BBeneHuu OMOBHTA B palMOHBbI B KoaudecTBe 15-20 r aHTMOMOTHKA Ha 1 T KopMma
IPUPOCT B Macce )KMBOTHBIX yBenuuuBaercs 10 30 %, a pacxoa KOPMOB B CPETHEM CHUYKAETCS Ha
5-10 %. [Ipenapatbl MPUMEHSIOTCS KaK CTUMYJISTOPBI pOCTa MOJIO/IHSAKA CENbCKOX03IHCTBEHHBIX
KUBOTHBIX W NTHUIBI, CIIOCOOCTBYS HUX JIYYILIEMY Pa3BUTHUIO M YBEIMUYEHUIO MPOJYKTUBHOCTH, a
TaKXke I MPOPUIAKTHKH KeTyTOYHO-KUIIEYHBIX U JIETOUHBIX 3a0oneBaHuil. OHM 001agatoT
HIMPOKUM aHTHOAKTEPHAIbHBIM CIIEKTPOM JEHCTBHS 1O OTHOIIEHUIO K IPAMIIOJIOKUTEIbHBIM U
IpaMOTPULIATENIbHBIM ~ MUKPOOpPraHW3MaM, [0 BHEIIHEMY BHIYy MpPEJICTaBISIOT COOOU
OJIHOPOJHBIN MOPOILIOK OT CBETIO-KOPUYHEBOIO JJO KOPUUHEBOTO IIBETA.

OxcuTeTpallMKIUH Ui SKUBOTHOBOJCTBA BBITyckaeTrcss B ¢opme TeppaBura P
(pacTBOpUMBIif) U TeppaBuTa K (kopmMoOBOit).

[Tpu BBenenun 15-20 r anTHOMOTHKA Ha 1 T KOpMa MPHUBEC )KUBOTHBIX YBEIMYMBAETCS HA
10-15%, oqHOBpEMEHHO B TaKOH K€ CTETIEHH CHM)KAIOTCS 3aTPaThl KOpMa.

TenaraM u mopocsitaM paHHETO BO3pacTa TeppaBUT-P paercs B BUJE BOAHBIX paCTBOPOB WU
PacTBOPEHHBIM B MOJIOKE.

Jlnis GuocuHTE3a OKCUTETpAIMKIMHA TTOCEBHONW MaTephall UCHOJb3YeTCsl B BHJIE CIOP CO
CpOKOM XpaHeHusi mpu Temmeparype 4-6 °C mo 3 wmecsaneB. B 3aBOACKHMX yYCIOBUSAX €ro
pa3MHOXKa0T npu TeMmueparype 26-28 °C B Tpu reHepanuu. JIUTENIbHOCTh KaXI0H M3 HHUX
coctaBisieT 2-3 cyrok. KynbTypy npojayiieHTa cHavajaa JABakabl, pa3MHOXKAIOT B Koj0ax Ha 750
i ¢ 200 M muTarenbHOU cpenbl Ha kadanke (160-180 06/MuH), 3aTeM B MOCEBHOM arlapare.



MurtienuansHOM Maccoi, MOJYyYeHHON B KO0ax, 3aceBalOT MOCEBHBIEC anmapatsl U3 pacdyera 700
mi Ha 1 M aspupyemoit xxuakont gaszel (1 o6beM Bozayxa Ha 1 oObeM cpenpl B 1 MuH).

Ha cragum ocHOBHO# (epMEHTALMU UCTONB3YIOT MUTATEIBHYIO CPEIy TOTO YK€ COCTaBa,
TOJIBKO JUIs IIOBBIILICHUS BbIX0Ja BUTaMMHa B12 B Hee 100aBisAIOT X10pu KobanbTa U3 pacueta |
rualwm Cpenpl.

[TonydeHHbI MOCEBHOW MaTepual MepelaloT Ha CTaJUI0 OCHOBHOH (epmeHTanuu B
kosmgectBe 10-15 % ot o0beMa cpepl OCHOBHBIX (hepMEHTEPOB. TeXHOIOTHUECKUE TTapaMeTphl
IPOBE/IEHUS IIpoLecca MPOU3BOJCTBEHHON (PepMEHTALIMHU OCTAIOTCS IPAKTUYECKH TEMH )K€, UTO U
Ha CTaJAuM KYyJbTHBMpPOBAHMsS B IOCEBHOM anmnapare. Ha Bcex 3ramax KyJIbTHBHPOBAHHS
HOJIEP>)KUBAIOTCS] CTPOT0 ACENTHUECKUE YCIIOBHs. B TeueHne GMOCHMHTE3a MpakTUYeCKU Bcerja
HaOJI0aeTCsl 3HAYMTENbHOE NMEHOOOpa30BaHMUEe, MO3TOMY CTEINEHb 3alONHEHUS (EepMEHTEPOB
peaxo mpeBbimaer 50 %, a B IMOCEBHOM M OCHOBHOM ammapaTrbl IIpeaycMaTpUBaETCs
NepUOANYECcKas Mo/1aya CTEPUIBHOIO CUHTETUYECKOTO ITEHOTaCUTES.

ITpouecc  BbIpallMBaHMs  KJIETOK  IPOAYLIEHTa BO3MOXKHO  IPOBOJUTH  CTPOTO
KOHTPOJIMPYEMBIX YCIOBMSIX: IIPU OIpeNEIeHHbIX 3HaueHUsX pH cpesbl, TeMneparype 1 a’spaluu.
[TonHoe Bpemsi bruocuHTE3a OKcuTeTpaukinaa mpu 26-28 °C cocrasisetr 100-120 yacos.

B nepsbiii nepuoj HaOt01a€TCS MHTEHCUBHBIM POCT MHIENNS, OBICTPO MOTPEOISIOTCS
UCTOYHUKU yIiepoa, azora U (ocdopa, TpeOyercss moBbllieHHas aspanus. OOpazoBaHue
QHTUOMOTHKA HA ATOW CTaJAMM NMPAKTUYECKU HE MPOUCXOAMUT. B KylnbTypanabHOW >KUIAKOCTU B
HEOOJIBIIMX KOJMYECTBaX HAKAIUIMBAIOTCS MUPOBUHOTPAJHAS U YKCYCHasl KUCIOTBI, KOTOpbIE B
JaJbHEWIIEM KJIETKa MCIOJib3yeT B OWMOCHHTE3€e TeTpalukinHa. Bo Bropom mnepuoze
Ha0JI01aeTCs pe3K0e CHUKEHHUE CKOPOCTH POCTa KJIETOK U MOTPeOIeHHsI MUTaTEeIbHbIX BELIECTB,
HAKOIUICHUS TMPOBUHOTPAJHON U YKCYCHON KHUCJIOT HE MPOUCXOUT, OCYLIECTBIISIETCS aKTUBHbIN
OnocuHTE3 aHTHOMOTHKA.

['oTOBYIO KyIBTYpaIbHYIO )KHAKOCTH, COACPIKAILYIO 110 4,5 % CyXuX BEIIECTB, HAIIPABIISIOT
Ha BaKyyM-yllapuBaHHe, KOTOpoe ocymecTBIsAroT Ipu 50-60 °C 1o conepkaHus Cyxoro BelecTBa
12-15 %. CxoHUEHTpUpOBaHHAs KyJbTypallbHas >KUAKOCTh TOCTYIAeT Ha PaCIbUIUTEIHHYIO
CYIIWJIKY M BBICYIIMBAETCS IPU TEMIEPATYpax BXOMALIETO M BBIXOIALIETO TEMJIOHOCUTEIS
cootBercTBeHHO 160-200 1 70-80 °C. B HEKOTOPBIX ciaydasX CYHIKY KyJlIbTYPaJbHOM XKHAKOCTH
OCYILIECTBIISIIOT COBMECTHO C HAIlOJHMUTENEM, B KayecTBe KOTOpPOro OepyT CyLIeHbIH
CBEKJIOBUYHBIN >k0M U3 pacuera 250 kr Ha 1 M KYJIbTypajabHON XKUAKOCTH. lomydaemyro npu
3TOM MacTOO0OPa3HYI0 Maccy BBICYLIMBAIOT HA BaJIbI{OBO-JIEGHTOYHOM CYILIMJIKE UM Ha CYIIUJIKE C
MICEBAOKUITSIINM CIIOEM.

[Tpenapatsl TeppaBut-5, -10, -50 mpeacTaBiasioT co00il BBICYIIEHHYIO KYJIbTYPaJbHYIO
KHJIKOCTh, TOJYYCHHYIO B pe3yJibTaTe BbIpalllMBaHUs MpoiylieHTa Actinomices rimosus u
CTaHJApTHU30BaHHYIO MO AHTUOMOTHKY HEOOXOIAMMBIM KOJIMYecTBOM HamosHuTens. Ilpenapat
TeppaBUT-P mpezcraBiser coOOi BBICYHIIEHHBIH B pPacHbUIMTENBHON CyMIMIKe (UIbTPaAT
KYJbTYpaJbHON >KUJKOCTH, a BBICYLICHHBIN Mocie (GUIBTPOBAHUS KYJIbTY-PaIbHON >KUAKOCTH
HEpPacCTBOPHUMBIN OCTATOK SIBJISIETCS OCHOBOM ISl IPOU3BOACTBA Ipenapara TeppaBuT-K.

Jlo HeoOXOIMMOM aKTHBHOCTHU BCE MpenapaTsl TeppaBUTa CTAHJAPTU3YIOT CBEKIOBUYHBIM
’KOMOM WJIHM KyKypy3HOIl Mykoii. '0oTOBbIe mpenapaTsl pachacoBbIBAIOT B OyMasKHbIE MEIIKH 10
20 kr, XpaHAT B TEMHBIX NOMEIIEHUAX Npu Temneparype He Bbime 20 °C ¥ OTHOCUTEIbHOMU
BIaXHOCTH HE Ooiiee 75 %. Cpok TOAHOCTH MpenapaToB 6 MECAIEB CO JHS U3TOTOBJICHHUS.

KoumponwHuie 6onpocwl

1 HazoBuTE OCHOBHBIE METOIbI MPOU3BOICTBA AHTHOUOTHKOB?

2 YcnoBus (hepMEHTAIMA aHTHOMOTHKOB. PEXXUM KyJIbTHBHPOBAHUSI.

3 lunamuka pocta GMOMAaCChI MPOIYIIEHTA MIPH MPOU3BOICTBE aHTHOUOTHKOB.

4 Kakue aHTHOMOTHUKH UCTIONB3YIOT B C/X?

5 TexHONOTHSI BBIJICIICHUSI M OYMCTKU aHTUOMOTHKA HA TIPUMEPE MPOU3BOJICTBA
NEHUIWLINHA.

6 MexaHu3MBbI 3alUTHI TPOAYIIEHTa OT COOCTBEHHOT'O aHTUOMOTHKA.



7 C KaKuMU TeNIMUA aHTHOUOTHKY TIPUMEHSIOT B )KUBOTHOBOJICTBE, ITUIIIEBOM
MPOMBINIUICHHOCTH, METUIINHE, PACTCHUEBOICTBE?

8 HaszoBute TpeOOBaHWS K aHTUOMOTHKAM TPUMEHSEMBIM B JKHBOTHOBOJICTBE H
NTHIEBOACTBE.

IIpakTnyeckas pabora Ne9
«IlosrydyeHue pepMEHTHBIX PENAPATOB)

ean 3anATHA:
O3HaKOMJICHHE C METOJIaMH TTOTydeHUST (hePMEHTOB.

OO0opynoBaHKe U MaTePHUAIIBI
Mynerumenuiinoe obopynoBanue, npesenrauun MS Office Power Point o Teme 3ansrusi.
MeTtouKa pOBEACHHS 3aHATHS K METOMYCCKHIE YKa3aHUsI [0 TeMe.

IIpoMbInTIEHHAS] TEXHOJIOTUSA NMPOU3BOACTBA (pepMeHTOB

[Tomryuenue (epMEHTOB C MOMONIBI0 MHKPOOPTAaHM3MOB 0OOJiee BBITOJHO, YEeM U3
pPACTUTEIbHBIX M YKUBOTHBIX HCTOUYHUKOB. MHKPOOHBIE KJIETKH MPOAYLHPYIOT Oosiee 2 ThICSY
q)epMCHTOB, KaTaJIM3UPYIOIIUX 6I/IOXI/IMI/I‘~ICCKI/IC pC€aKkuru, CBA3AHHBIC C POCTOM, JbIXaHUEM H
o0Opa3oBaHueM NPOAYKTOB. MHOrue U3 3TUX (PEPMEHTOB MOTYT OBITH BBIACICHBI M MPOSBISIOT
CBOI0O AaKTHBHOCTh HE3aBHCUMO OT KJIeTkH. /[l momydeHus (EepMEHTHBIX IpernapaToB
UCIONB3YIOT KaK MHKPOCKOIMUYECKHE T'puObl, Tak U OakTepuu U JIpoxoku. MHoraa momyuyeHue
TEXHUYECKOTO (EpPMEHTHOTO Iperapara KOHYAeTCs MPOBEACHHUEM TMpolecca (hepMeHTaIHH,
OJIHAKO aKTUBHOCTH (DEPMEHTOB B KYJIbTYPAIbHOMN JKUIKOCTH OBICTPO CHUYKAETCS.

[TosTOMY MIMPOKO MPAKTUKYIOT MOTyYEHHE CYXHX TEXHHUECKUX (PEPMEHTHBIX MPENapaToB.

B mupe npousBoaurcs okosio 20 ¢pepMeHTOB B 00beMe 65 ThIC. TOHH (a CyLIECTBYET, Kak
npeanonararoT 25000 ¢epmentor). Hanprumep, MpOMBIIUIEHHBIM CIIOCOOOM MPOU3BOMAST TaKUE
dbepMeHTH Kak aMuias3a, [JIIOKOaMHIiaza, TMpoTea3a, WHBEpTa3a, IMEKTHHa3a, Karajasa,
CTPENTOKMHA3a, eJUT0Ia3a U Jp.

AMunasel M TPOTEa3bl HCIHOJB3YIOT B TEKCTHIIBHOM, XJeOOmeKapHOW U KOXEBEHHOMU
MPOMBIINIJICHHOCTH. IlexTonnTHUeckue q)epMCHTBI MOTYT OBLITh MCHOIB30BaHbI IJid Manepaunuu
TKaHeW NpHu mepepaboTKe PacTUTEIBHOTO CHIPbsl, HANPUMEpP MPHU MOIYyYEHUH JIHbHOBOJOKHA.
[Ilenouynsle mpoTea3bl, 0OCOOEHHO MMMOOMIM30BAHHbBIE, OY€Hb 3()P(PEKTUBHO HCIHOJB3YIOTCS B
cocTaBe MOIOHIMX cpeacTB. KpoMme mporeonuTHueckux (pepMEHTOB B COCTaB MOIOIIMUX CPEICTB
BBOJAT JIMNA3y, LEI0a3y, OKCUIa3y U aMuiasy Juisl YAaJeHUsl 3arpsA3HEHHH KpaxMallbHOTO
IIPOUCXOXKICHUS.

Hcnonp3oBaHne UMMOOMIM30BAaHHOMN TJIFOKO30M30MEPAa3bl ISl HEMPEPHIBHOTO MOTYUYEHUS
TJIOKO3BI ABJIsIETCA HanboJiee KPYIMHBIM MPOLIECCOM TaKOro poja B Mupe. MukpoOHbIe (hepMeHTHI
AKTUBHO HCIIOJIB3YIOT B KIIMHUYECKOH JUAarHOCTUKE IMpHU OIPCACIICHUU YPOBHA XOJCCTCPUHA B
KpOBU M MOYEBOM KHUCIOThl. DepMeHThl mpeasiaraloT HCMIOJIb30BATh JJii  OYUCTKU
KaHAJIM3allMOHHBIX W BOAOIIPOBOIHBIX pr6 u nap. q)epMeHTI)I g1t MEOUINUHCKHUX WA
AHATUTUYECKUX LIEJIeH TOMKHBI OBITH BHICOKOOUHIIICHHBIMH.
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Pucynoxk 11 — Cxema yCTaHOBKH 71l HETPEPHIBHOTO OPOKEHUS:

1 — Oynkep Uit 3epHa; 2 — YEpBSYHBIN TpaHCHOpTep; 3 — MeJIbHHUIA; 4 — IUKIOHHBIH
cenaparop; 5 — 3aTOpHBIN KoTeld; 6 — cepHast KHCIIOTa; 7 — U3BECTKOBAs MAcTa; 8 — MOPIIHEBHIC
Hacockl;, 9 — map; 10 —3anapHuk; 11 — oxmagurens 3aTopa; 12 — mepBUYHBIN OpoAUIIbHBIN YaH; 13
— BTOPUYHBINA OpOAMIIbHBIN YaH; 14 — meperonnslii anmapat; 15 — kongencatop; 16 — cOopHbIit
yaH; 17 — Gapna

B Ouonornyeckux o0bekTax epMeHThl OOBIYHO HAXOIATCS B PUKCUPOBAHHOM COCTOSIHHH
Ha TIOBEPXHOCTH PA3IUYHBIX KJIETOYHBIX CTPYKTYp - Hanbosee yacto Ha MmeMOpaHax. brnaronaps
3TOMY (DEpMEHTBI COXPAHSIOT CBOIO aKTUBHOCTH JUIUTEIHLHOE BpeMs. B TexHomoruu n1onroe BpemMs
NPUMEHSUIUCH TIPerapaThl CBOOOAHBIX (PEPMEHTOB; B TAKOM COCTOSIHUM CPOK MX MCIOJIB30BAHUS
OBLT KOPOTKHUM - OJMH MPOU3BOJCTBEHHBIN UK. J[JIs1 MOBBIIEHUS! CTAOMIBHOCTH BBIJECIEHHBIX
(GepMEHTOB HUCHOJB3YIOT TEXHMKY HMMOOMIIM3AlMU, T.€. CBS3bIBaHMS (EPMEHTOB Ha
MOBEPXHOCTU HEPACTBOPUMOTO B BOJI€ HOCUTEIISI, HAPUMEP, OPTaHUYECKUX MOJIMMEPOB, CTEKIIA,
MUHEPATBHBIX COJIEH, CUJIMKATOB U T.NM. IMMOOMIM30BaHHBIE (DEPMEHTHI MOKHO JJIUTENBHOE
BpeMs UCIONB30BaTh B OMOXMMHUYECKHUX PEAKTOpax B YCIOBHSIX HEMPEPHIBHOTO Mpolecca. B
Ka)KJIOM OpraHu3Me (3KUBOTHOM, PAaCTUTEIbHOM MJIM MUKPOOHOM KJIETKE) BCE BPEMS ITPOUCXOAT
CJIO’KHBIE TPOLIECCHI IMpEeBpallleHus] BellecTB. Bennka ponb B 3THX mporeccax (EepMEHTOB —
OMOJOTMYECKUX KaTaau3aTopoB OENKOBOM MpUPOJBI U HE TONbKO OenkoBoil. Kak ycraHoBieHO
(1981-1986) cmoiictBamu  (GepmeHTOoB obOmamaror Takke PHK. Onm  karamusupyror
ouonornueckue mnporeccol B kierke. Takue PHK nazBanbl pubsn3zumamu. PHK coBmermator B
cebe GyHKIMU HOCUTENeH reHeTuuecKoil nHpopmanmu U hepmeHTa.

DepMEHTATUBHYIO aKTUBHOCTH OakTepud W TPUOOB IIMPOKO HCHOIB3YIOT B
MPOMBILIUIEHHOCTH /JI1 PUTOTOBIIEHUSI YKCYCHOM, MOJIOYHOM, 11aBEJIEBOM, TMMOHHOM KHCIIOT;
MOJIOYHBIX MPOAYKTOB (CHIP, allAO(DHINH, KyMBIC); B BUHOACIIUH, TMBOBAPSHUH U JP. OTPACIIIX
HAPOJHOTO XO3sICTBA, a TAK)KE B )KMBOTHOBOJICTBE JIJISl IPUTOTOBJICHUS KOPMOB (JIPOMKIKEBAHHE).
MHoro ¢epMeHTOB colepXuTcs B Jpoxokax. OHU HIMPOKO PacHpoOCTpaHEHbl B MPHUPOIE,
MOCTOSTHHO HAaXOJSATCS Ha PACTEHUSAX, OCOOEHHO Ha IBETaX M I1ojax. MHOTO WX Ha TOBEPXHOCTHU
aroa U PpyKTOB. DTO AUKHUE TPOXIKHU. JJI MPOMBINIIICHHBIX 11€JI€i BBIBEACHBI KYJIbTYPHBIE PACHI
JIPOXKKEH, KOTOpPbIE OTJIMWYAIOTCS BBICOKOW DSHEPrHel pocTta W pa3MHOXKEHUS, a Takke
CIIOCOOHOCTBIO PAacTH Ha MCKYCCTBEHHBIX cpenax. KynbTypHble OpOXOKH JENAT Ha MHBHBIE,
MEeKapcKue, BUHOKYpEHHBbIC, KOpMOBble. OHM pa3aMYaOTCsl MO aKTUBHOCTH OpOKEHUS
cnupToo0pa3oBaHMIo, 10 CIIOCOOHOCTH MpEBpaIaTh KpaxMal B caxap U T. 1.

Hpoxxu (cyxue, IpecCOBaHHBIE U JKUJKHUE) MPOU3BOIAT HA THAPOIU3HO-APOXIKEBBIX,
TUAPOIU3ZHO-CIUPTOBBIX U CYIB(OUTHO-CITUPTOBBIX 3aBOJIAX.

Jns BeIpanuMBaHUs JPOXKKEH HMCHOJB3YIOT COJEpKAIUE caxap OTXOAbl TEXHHUYECKUX
MPOU3BOJICTB — MeJlacCHyl0 Oapay, OapAy THAPOJIM3HO-COUPTOBBIX 3aBOAOB. ChIpbeM AJis
MPOU3BOJICTBA JPOXKEH CIyKaT TaKue TUAPOIU3ATHl APEBECHUHBI, COJIOMBI, TPOCTHHKA,
KYKYpPY3HOI KOUEpBIXKKH, MOJCOTHEUHUKOBOH JIy3TH, 000104YeK 3epeH rPeUrXu, mpoca U T. 1.



TexHonornuecknue OCHOBBI IIpolLecca THMAPOJIW3a 3aKIYalOTCsl B CIEAYIOLIEM.
H3MmenpueHHOE ChIpbE — IPEBECHHY, COJIOMY U T. J. 3arpyKaroT B THMApOJM3aIIapar U BeAyT
npornecc ruaponusa npu t 180-195 °C u maBnenuum 15 atm. B npucyrcrBum pactBopa HpS04.
OO6pa3yroluecs: Mpu THAPOJU3E MPOCThIE caxapa MepeBoJsAT B pacTtBop. [IpocTeie caxapa mo
CBOMM CBOWCTBaM pa3AeisiioT Ha cOpakuBaeMmble M HecOpakuBaemble. [Ipm cOpaxkuBaHuu
caxapoB 1-il rpynmel nmomydaroT cnupT. HecOpakuBaemble caxapa OCTalOTCi B CIIMPTOBOMN
Opaxkke, a Tocje OTIOHKM CIHPTa — B THAPOJIM3HON Oapje, KOTopas Imociie oOoramieHus
CEpPHOKHCIIBIM aMMOHHMEM U cynepdocpaToM HUCHOIB3YeTCS KakK ChIpbe AJIi MPOU3BOJCTBA
JPONKEM.

Paboueii KynbTypoill TNpH NPOU3BOJCTBE APOAOKEH CIy)KaT BHUABI APOAOKEH pPOIIOB
Torulopsis u Candida. MarouHyto KyJabTypy OPOXKEH MPUTOTABIMBAIOT ITyTEM Pa3MHOKCHHSI
BHayaJie B JIa0OpAaTOPHBIX YCIOBHIX HA COJIOJOBOM CycCli€, 3aT€M — B IOJIy MPOU3BOICTBEHHBIX
YCIOBUSX (B OTAEICHUM JUIsl IPUTOTOBIIEHUS YUCTOM KYJIbTYPBbI APOXIKEN) HA MEIACCOBOM CYCIIE
WIM CaxapOMHUHEPaJbHBIX Cpellax, U HAKOHEIl, B IPOU3BOJCTBEHHBIX YCJIOBHMSIX Ha cCpeiaax,
UCIIOJIb3YEMBIX Ha 3aBojie. MaTOUHbIE APOXKKU KYJIbTUBUPYIOT B JIPOAOKEPACTUTENbHBIX YaHAX
(¢pepmenTaTOpax) Mpu 3HAUYUTEIBHOM pa30aBICHUM MUTATEIBLHON Cpebl BOJOW U MPOyBaHHEM
BO3/IyXa.

[TutatenpHas cpema — MenaccHas 0apAa — IMOCTYMaeT B JPOXKKEPACTUTEIbHBIE YaHbI
nputokoM. IIpouecc BbIpaluBaHus IpoxKel BeJeTcs HENpepbIBHBIM MeTo10M. [1o okoHuaHuu
mpolecca BBIPAIICHHYIO KYJIbTYPaJbHYIO JKHUIKOCTH C JPOXKKAMH CEMapUpyroT. JIpoxku
IIPOMBIBAIOT XO0JIOJHOM BOJIOW U JIOBOJIAT /10 COCTOSIHUSI TYCTOU CYCIIEH3UH, KOTOPYIO PEalIn3YIOT.

KoHTpoJIbHBIE BOIIPOCHI
I Yto Takoe wuHxeHepHas H3H3uMoiorua? KakoBbl OCHOBHBIE 3aJayd JaHHOW OTPaCIU
OMOTEXHOJIOTHU?
2 Tlonstue o ¢epmeHTax. Yem 0OYCIOBJIEH BBICOKMH BBIXOJ IMPOAYKTa MPU HCHOJIb30BAHUU
(epMEeHTaTUBHOTO KaTanu3a?
3 Knaccuduxanus GpepMeHTOB U uX OMOJOrHuYecKas aKTUBHOCTh. Kakue M3 CylecTBYIOIIMX
BUJIOB (PEpMEHTOB Han0OJIEEe YAaCTO UCIIOJIb3YIOTCSA B OMOTEXHOJIOTHYECKOM ITPOU3BOJICTBE?
4 MukpoOHsble ruponasbl. Kakue Buibl MUKpOOHBIX Tuapona3 Bam m3BecTHbI? ['nHKo3u1a3bl,
KaK OJIMH W3 BUJIOB MUKPOOHBIX TMAPOJIa3: BUABI INIMKO3MJA3, UX OMOJIOrHMYecKas aKTUBHOCTb,
IIPOAYLEHTHI ININKO3K1a3.
5 TlporenHassl W JaumNasbl, KaKk BUJbl MUKPOOHBIX TMJpoja3, UX OUOJIOTHYECKash aKTUBHOCTH,
IPOAYLEHTHI IPOTENHA3 U JINIA3.
6 HazoBute wusBecTtHhie Bam TexHomorum mnomydeHus QepmentoB. B uém 3akirodaroTcs
IpEeuMyIIeCTBa TEXHOJIOT U, UCTIONIB3YIOIINX MUKPOOHOIOTMUECKUH CHHTE3?
7 Haiite KpaTKoe onyucaHue MUKPOOHOJIOTHYECKOT0 METO/1a MoJIyueHus: (PepMEHTOB, Ha PUMEpE
TEXHOJIOTUH, UCTIOB3YIOIIeH B Ka4eCTBE OPraHM3MOB-IIPOAYLIEHTOB HU3IIUE IPUOBI.
8 Kakme meromsr mMMmoOmnm3anuu Bam wm3BecTHBI? Pacckaxute o (U3HMYECKUX METOJax
UMMOOUITN3AIUH (EPMEHTOB.

IIpakTnyeckas padora Nel0
«IIpumenenune MeTon0B reHHoi uH:keHepuu u JHK-Texnosoruin»
Ilens 3anamusn’ N3y4UTh OCHOBHBIC 33/1a4d '€HHON WH)KEHEPUH, €€ CBA3b C APYTMMU HAyKaMy,
y3HaTh OCHOBHBIE CIOCOOBI MONY4YeHHs] TeHOB. O3HAKOMUTBHCS C TEXHOJIOTHEH MOJydyeHUs
pexoMOnHanTHON Mosekynsl JJHK.

I'enemuueckaa umicenepus — STO KOHCTPYHMPOBAHHE In Vitro (yHKIIMOHATHHO aKTHUBHBIX
TeHEeTUYECKUX CTPYKTYp (pexkomOuHanTHbIX JIHK) 1 HacneacTBEHHO M3MEHEHHBIX OPTaHU3MOB.
['eHHYIO0 WMHXXEHEpUIO HCIONBb3YIOT AJI U3YUYEHHs] CTPYKTYphl, QYHKIHMH M PEryJsUd T'€HOB,
TaK)Ke JUIl U3Y4ECHHs] CTPYKTYpbl XpOMOCOM. JlaToli BO3HMKHOBEHHsS I'€HHOM WHIKEHEpUU
cuntaercs 1972 ron, xorma B CIIIA yuensiii II. bepr ¢ coTpyaHukamu co3jgaiu MHEPBYIO



pexoMmOuHanTHYIO MoJekyny JIHK, cocrosmryro u3 ¢pparmenta JIHK o6e3psinbero Bupyca SV-40
u OakTepuodara ¢ rajJaKkTO3HbIM oniepoHoM E. coli.

Obnacmu npumenenust 2eHHOU UHHCEHEPUU HA COBPEMEHHOM dmane.

- IOJIy4YE€HNE T€HHOMH)KEHEPHBIX BaKIIVH;

- IOJIy4E€HHE UCKYCCTBEHHBIX OEJIKOB C 3a/laHHBIMH CBOMCTBaMU;

- IOJIy4€HHEe TOPMOHOB, (PEPMEHTOB;

- TMarHOCTHKA U JIeYeHHEe 3a00IeBaHUH.
Cnocobvl nonyuenus 2eHo8:
1) Beigenenue renoB u3 JHK;
2) XUMUKO-(DepMEHTATUBHBIA CUHTE3;
3) pepMeHTaTUBHBII CHHTES.
Pecmpukmaswl u ux snauenue
Pecmpuxkmupyouwjue 3no0onyKkneassl (pecmpukmazsl) — 370 GEPMEHTHI, CIOCOOHBIE pa3pe3aTh
monekyny JIHK B cTporo omnpeneiseHHbIX MecTax ¢ 00pa3oBaHUEM JTUITKUX KOHIIOB.
Pectpukrasbl Obi1H OTKPHITHL B 1968 TOMy.
Hanpumep, pectpukrasa E. coli non HazBanueMm EcoRI y3Haer mocnenoBarenbHOCTh U pa3pes3aet
€e Ha y4acTKax, IIOMEYEeHHBIX cTpeskamu. B pesynbrare, konbeueBas mosekyna JJHK craner
nuHeiHo#. [1o kpasm MoeKybl 00pa3yroTcs JIUNKUE KOHIIBL, ¢ oaHON cTopoHsl AATT, ¢ npyroit
— TTAA. IIpu HaIMUMM TUNKHAX KOHIOB, MoJieKyJa JIHK MOKeT onsaTh 3aMKHYThCS B KOJIBLIO.
- T AATT L0 --
--I{ TTAAT --
Pectpukra3bl MOTYT y3HaBaTh pa3jiuyHbIe MOCIEIOBATEIbHOCTU HYKJIEOTUI0B. Pectpukrasa E.
coli mox Ha3zBanmem EcoRI y3naer mocnenoBatensHocts LILIT. CoenuHenne pa3pbsiBOB Iemen
JIHK nocne 06paboTKu pecTpuKTazaMu MPOU3BOAUTCS (EPMEHTOM JIU2A30.

Bekmopbt u ux ucnonv3zoeanue 01 nepenoca 2eHEemuU4ecKo20 Mamepuana
Bexmop — »t0 monexkynsl JIHK, koTopble crnocoOHBI NEPEHOCUTH YYKEpPOJHBIE TE€HBI U
o0ecreunBaTh UX PEIIMKAIMIO B KIIETKE — XO35UHE.

Tunwvl 6ekmopos:

1) BeKTOpBI 7151 KIOHUPOBAHUS,
2) 3KCIPECCUOHHbIE BEKTOPHI,

3) BeKTOpHI AJ1s TpaHC(hHOpMaLUK.

Obwue ceoticmsa eekmopa:

1) uMETH CBOMCTBO PEILUIMKOHA.

2) conepxaTh CalThl PECTPUKLMU, T.€. YUACTKU y3HaBaHMs Ui pecTpukras. [Ipu atom mecra
paspe3anus u BBeneHus apyroit JJHK He 1omkHBI BIUATH Ha PEIUIMKALIMIO BEKTOPA.

3) UMETh OAMH UM HECKOJIBKO MapKHUPYIOIIHUX T€HOB, 10 KOTOPBIM €r0 MOKHO OOHAPYKHUTb.

4) comepkath crerupuIecKue s TaHHOUW KJIETKU TPOMOTOPBI U TEPMUHATOPBI TPAHCKPUIIIIUH.
Memoowi 66edenus 2enoe 6 bakmepuanivhble KIemKu.

1) Tpancdopmarus;

2) TpaHchexus;

3) TpaHCAYKITHSI.

Memoo rnekmpoghopesnozo ananuza /IHK ¢ azaposom zene

Ipunyun memoda:

1) AHK oOpaOaThiBatoT pecTpUKTa3aMd M MOMELIAIOT B JIYHKH 3aCTBHIBIIETO arapoBOrO e,
KOTOPBII 3aTeM MoMeIaeTcs B KaMepy Ui ayeKTpodopesa.

2) nopn neictBueM anekTpuyeckoro nous ¢pparmentsl JJHK HaumHaroT mepemeratscsi B rele,
CKOPOCTh MIX TEPEMEIUICHHS 3aBUCUT OT JIUHBI Pparmenta. KopoTkue (parMeHTBI JBUKYTCS
owicTpee, pu 3ToM 1enouku JIHK pasnuuHOil AMWMHBI OTAENAIOTCS APYr OT Jpyra, HO HE
MOBPEXKAAOTCSL.



3) mocne snekTpodope3a Tenb OKPAIIUBAIOT KPACUTEIEM JSMuUouym OpomMuoom, KOTOPBIH
ceszeiBaeTcs ¢ JIHK.

4) renp MOMEMIAIOT MOJ YAbTPapUOIETOBBI CBET M Ha HEM XOPOIIO BHJHBI OKPALICHHBIC B
KpacHbIH 11BeT cBeTsmuecs ppaxmun JJHK.

B pesynbrare snektpodopes Mmo3BoiseT pa3/ieinThb, a 3aTeM u3Bieub aoobie pparmentsl JJHK B
YHCTOM BUJIC.

Cekeenuposanue /[HK

Cexgenuposanue — 3TO OIpeeNIeHUE MOCIeA0BAaTENFHOCTH HYKIeoTH10B B ¢pparmente JJHK. B
pe3yJbTaTe CeKBEHUPOBAHUS OMPEEIIAeTCs TaKKe AMUHOKHUCIIOTHAS MTOCIE0BaTEIbHOCTh Oelka
B COOTBETCTBUU C HYKJICOTUIHOM MOCIIEIOBATEILHOCTIO B COOTBETCTBYIOIIEM I'€HE.
Ucnonp3yrores 2 meTona:

1) xumuueckoe cexgenuposanue,

2) pepmenmamugHoe cekgeHuposanue IyTeM TEPMUHAIUH LIETIH.

[Moanmepa3Hasi nenHasi peakiusi — COBPEMEHHBIM METOJ] MOJIEKYJISIPHON OHOJIOTHH. DTOT
Metoa pazpadotan Kapu Mromumcom (Hobenesckas npemust B 1993 roay). Mcnons3oanue 1P
no3BoNIAeT amnauguyuposams (pasmuoxats) JJHK unu ee dparments! in vitro, yBenuuuBas
YHCIIO KOTIHA B MIJUTHOHBI pa3 32 HECKOJIBKO YacoB.

[TonmumepaszHo-1IenHas peakiusi MPOTEeKaeT B 3 CTauH:

1. Jlenamypayus. Cmech, B kotopoii conepxkurcs JJHK, marpesarot mo t 0-90 °C. B teuenue 15
CEKyHJI TMPOMUCXOIUT pa3pylleHHue CIadblIX BOJOPOJIHBIX cBszell mexnay Hutamu JIHK u
obpasyercs 2 ognonenoueunbix [JHK u3 onHo#t aByx1ienoyeqHom.
2. Tubpuouzayus npaiimepos.Temnepatypy cHuxatoT 1o 50 °C. Ilpu 3ToM npoucxoauT
rubpuam3anus neneir JIHK ¢ npaiimepamu B Teuenue 30 CEKyH/I.
3. Honumepusayus. Cmecy ¢ JIHK narpeBator no temmeparypbl 70°C. Ilpu stom Tag
-mojauMepasa yUIMHsIeT 00a mpaiimepa ¢ ux 3 -KoHIoB. [IpaiiMepbl gopacTaioT 10 pa3MepoB
matpuiisl. [Iporecc mporekaer 90 cekyHa u B pezynbsrare konndectso JJHK yaBauBaercs.
®epment Tag -monmMepasa ObLT BBIIEIEH U3 TEPMOQUIbHBIX OAKTEpUH U OTIMYAETCS
YCTOWYMBOCTHIO K BBICOKMM TemmepaTypam. 3a 20 HHUKIOB aMIUTH(PHUKAIIN KOJIUYECTBO KOMUN
JHK Bo3pacraer B 106 pa3. TP - peakuuss 0OpOUCXOJUT B  CHEIUATHBHOM
npudope-amMIupuKaTope.

OTOT METO/] MO3BOJISIET OIY4aTh TOYHBIE JaHHBIE MO CTPYKType TeHoB 1 pparmenToB JITHK
Opy HAIUYMM MHMHHUMAJIbHOTO KOJMYECTBA MaTepuasla, HUCIHOJb3YeTCsl JIi JTUArHOCTHKHU
HACJIE/ICTBEHHBIX 0OJIe3HEeW 4eoBeKa, MpU JAAKTUIOCKONHUU U MACHTU(UKALIUN UHIUBHIYYMOB,
JUISl HaIIPaBJIEHHOTO TOJTYYEeHUSI MyTallHil.

Pexomounanmmuwvie /[HK — 310 ucKyccTBEeHHO co3aaHHble Moiekyinl JJHK, Bxnrouaromue
T'eH U BEKTOp.

®epMeHTATHBHBIN c10c00 mosryuyennsi pekomounanTuou JJHK
Cucrema 1ist (epMEHTATHBHOIO CHHTE3a TE€HOB IMpEJCTaBiseT co0Oil pacTBOp, B KOTOPOM
coJepkarcs Bce 4 HyKJIeOTHa, MOHBI MarHus, epMeHT oOpaTHasi TPaHCKPUIITa3a U MaTpUYHAs
PHK, na xoTtopoii 6yzner cunresupoBarbest [JHK.

s xoHcTpyrpoBanus pekomObunanTHoi JIHK HeoOxomum psia hpepmMeHTOoB:

1) pecTpUKIMOHHBIE SHAOHYKJIEa3bl — HaXOJAT U paspe3atoT monekynasl JIHK B caiitax c
OIpEAEIEHHBIMU TOCIIE0BATEIBHOCTAMHU, KOTOPBIE Y3HAET TOJIBKO ONPEEIIEHHAs PECTPUKTA3a;

2) oOpartHas TpaHCKpuITas3a (peBeprasa), kotopas ocymectsiser cunre3 JIHK na matpuie
PHK;

3) AHK — nonmumepasa — karanuszupyet cuate3 JJIHK na marpunie IHK;

4) JHK — oumraza — cxineuBaer Monekynasl JHK, o0pasys cBsisu wmexnay
ne3okcupubdodoc-paTaMu HYKICOTHIIOB;

5) TepmuHanmbHas TpaHcpepaza — JOCHHTE3UPYET K KOHIaM jaBoiHoW coupamu JIHK
IIyPUHOBBIC WIHA MUPUMHUINHOBBIC HYKJICOTHIBI;



6) SHIOHYKJea3a (ara — OTHICTUISET OJHOHHUTYATHIE KOHIIBI 3 - KOHIIA ABOWHOHN CrHpaliv
JHK;

7) HyKIIeasza — cokpainaet Aoy ciupainbk JJHK ¢ 06oux kKoHIOB.

[TomyueHHBIf TeH HE COACPKHUT MHTPOHOB, MPOMOTOPOB U JAPYTUX DIEMEHTOB,
PEryIUPYIOIUX TeHHYI0 aKTUBHOCTh. Takue reHbl MOIKIIOYAIOTCS K MPOMOTOpaM MPOKAPUOT U
AKCIIPECCUPYIOTCS B MPOKAPHOTAX.

s BBenmenusi pekomOuHantHOM JIHK B KkieTky, kieTka JOMKHA OBITh KOMIETCHTHOM,
KOMIIETEHTHOCTH MOHO J100uThca mnpu ucnoib3oBanuu CaCl2 u TteroBoro ypapa. Jns
obnerdyenus npouunknoenus JJHK B knetky Oakrepuii, ux 00pabaThIBalOT JIU30IIUMOM, KOTOPBIH
TUAPOJIM3UPYET MYKOIENTHUABI, BXOJASIIME B COCTaB KIETOYHOW cTeHKH Oakrepuil. Kierku
9yKapuoT 00pabaThiBarOT pepMeHTaMH, KOTOPBIC pa3pymaloT Moaucaxapuabl 000mouku. Takxke
st obOneryenust  npoHukHoBeHuss  JIHK B kimeTtky — JykapuoT,  HCHOJB3YIOT
JTUAITHIIAMUHOITUIIIEKCTPAH U TOJMMATUICHTIINKONb. KieTku npoxokel o0padaThIBaOT COJISIMU
JUTHS UK DJIEKTPOUMITYIIbCAMHU.

3agaHus:
1. 3apwucyiite cxemy Co31aHHsI TEHHOMOAH(DHIIMPOBAHHON TUTA3MHUIBI
2. 3anonHuTe TaOIMILY.

®epMeHThl METOJOB TEHHOM WH)XEHepuu u | Peakiuu, B KOTOPBIX MPUHUMAIOT Yy4acTHE
JHK-TtexHomorui

1

2...

KoumponvHuvie 6onpocuwi:

1. ITonsiTHie O T€HHOW MHXEHEPUU, UCTOPHSI PA3BUTUS.

2. OcHOBHBIE HaNpPaBJIEHUS U 33/1a4U T€HHOW MHXEHEPUU HAa COBPEMEHHOM 3Talle.

3. [Nomyuenne reHoB. XUMUYECKU U (pepMEHTATUBHBIN CUHTE3. BhleneHne reHoB ¢ moMOLIbIo
(epMEHTOB PECTPUKIIUU U TPAHCIYLIUPYIOMHUX (aros.

4. PecTpuKTa3bl U X 3HAUYCHUE.

5. PexomOunantHas JIHK. Bektopsl M MX HCIOIB30BaHME [JIsl IMEpPEHOCAa T'€HETUYECKOTrO
MaTepuaia.

6. Meton snexrpodopesnoro ananuza JIHK B arapoBom resne u meton 6mot-rudpunmzanuu JTHK
no Cayzepny. CekBenupoBanue JIHK. [Tonumepasznas nennas peakuus (I1L[P) u ee npumenenue B
MIPAKTHKE.

7. MeTo/1bl BBEZICHUSI TEHOB B OaKTepUalIbHbIE KJIETKH. DKCIPECCUS YyKEPOIHBIX T€HOB.

8. CrtocoOb! OTy4eHUs TEHOB.

9. Koncrpynposanue pexkomOunantHoit JIHK (hepmenTaTuBHBIN CHHTE3).

10. CamocTosiTenpHast TOATOTOBKA CTYICHTOB (COOOIIEHHUS 110 TEME).




