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1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henp yueOHON OUCUUIUTMHBI — CPOPMUPOBATH KOMIUIEKC 3HAHUK B OOJIACTH HAYYHBIX U
IIPOMBIIIJIEHHBIX OCHOB COBPEMEHHOM OMOTEXHOJIOTMM, YCBOUTb METOJWYECKUE OCHOB
TEXHOJIOTUN PEKOMOMHAHTHBIX J1€30KCUPUOOHYKIEHHOBBIX KucnoT (AHK) m mpombImieHHbIX
OMOTEXHOJIOTH, MCHOJB3YIOMUX OHOJOTHYECKHE CHCTEMBI, MOIU(HUIMPOBAHHBIE METOJAMH
reHHOU HHKeHepuu. [lath OyayliemMy crienuaiucTy MpeaACcTaBICHUE O COBPEMEHHOM COCTOSIHUM
U MEPCIEKTUBAX Pa3BUTUS OMOTEXHOJIOTUU IPU UCIIOIb30BAaHUM OMOMOJIEKYT U OMOOOBEKTOB B
IIPOMBIIJIECHHOM  IIPOM3BOJCTBE,  MEAMIMHE,  CEJIBCKOM  XO34WCTBE WM IUIICBOU
IIPOMBIIIIIEHHOCTH.

2 MecTo qucuMnJIMHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMmsl

Jucrtunnuaa OCHOBBI OMOTEXHOJIOTMH BXOAMT B YaCTh YU4EOHOTO IjIaHa (OPMUPYEMYIO
y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOIICHHI 00pa30BaTEeIbHOMN MPOTPaMMBI.

Jlnst  u3ydeHWs  TUCHUIUIMHBI ~ HEOOXOIWMBI  3HaHMS  (YMEHHUs,  BIIQJICHUSA),
c(hopMHUPOBAHHBIC B PE3YyIbTATE U3YUCHHS TUCITUTUTHH/ TPAKTHK:

O0111ast MUKpOOHOJIOT S

buoxumus

ITumeras xumus

®uU3MO0N0rrs MUTAHUS

DU3NKO-XUMHUECKHE U ONOXUMUIECKHE OCHOBBI IPOM3BOJICTBA MsICa

3Hanus (yMEHUs, BIIQJICHHUS), TTOJYIECHHBIC TIPH MU3YYCHUH JAHHOW JUCIMIUIUHBI OyIyT
HEOOXOAMMBI JJISI U3YUCHUS TACIUTUIAH/TIPAKTHK:

MukpoOHoIOTHS Msica U MSICHBIX MIPOAYKTOB

[Ipon3BoACTBEHHAS-IPELANIUIOMHAS TPAKTUKA

PanroHanbHOE HCTIOIB30BAHKE CHIPHSI AKUBOTHOT'O MTPOUCX 0K ACHHS

3 Komnerenuuu odyuyamierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynaprare ocBoeHus IUCHUIUIMHBL (Monyiisi) «OCHOBBI  OHMOTEXHOJOTHUN
oOyuarouuiics JomKeH 001aaTh CAeAyIONMMI KOMIIETEHITUSIMHU:

Kon nnnukaropa NHaukaTop JOCTHKEHHS] KOMITETCHITUH

[1K-1 CniocoGeH opraHn30BbIBATh BEJICHUE TEXHOJIOTHUECKOTO MpoIiecca B paMKaxX MPUHSATON B
OpraHu3alluK TEXHOJIOT MU IIPOU3BOJICTBA MPOIYKTOB ITUTAHHS )KUBOTHOT'O TIPOMCXOXKJICHUS
IK-1.1 PazpabGarpiBaer 1U1aH  pasMemieHHs — O0OpYyJAOBaHUS, TEXHHYECKOTO
OCHAIIICHUS ¥ OpraHW3alud padoYMxX MECT B paMKax IMPHHATOH B
OpraHu3allii TEXHOJOTHH MPOU3BOJICTBA MPOIYKTOB MUTAHUS KUBOTHOTO
IPOMCXOKICHUS

[1K-1.2 PaccuuThiBaeT NpOM3BOICTBEHHBIC MOITHOCTH U 3arpy3Ky 000OpYy/IOBaHUS B
paMKax MPHUHITON B OpraHU3allii TEXHOJIOTHH IMPOU3BOJCTBA MPOIYKTOB
UTAHUS JXUBOTHOT'O MIPOUCXOXKICHHSI

IK-1.3 PaccunthiBaeT HOpMATUBBI MaTepUANBHBIX 3aTPaT (HOPMBI pacxoja ChIPbS,
nonypaOpuKaTOoB, MaTepUaloB) W HOKOHOMUYECKOH 3 GHEeKTUBHOCTH
TEXHOJIOTHYECKUX  IPOILIECCOB  IMPOU3BOJCTBA  MPOAYKTOB  MUTAHUS
YKUBOTHOT'O MPOUCXOKICHUS




4. CTpyKTypa, 00b€éM U coaepkaHue TMCHUIIJIMHBI (MOYJIs1)
OO0miast TpyI0eMKOCTh AMCIUILIUHBI cOcTaBisieT 3 3aueTHbIX eauHull 108 akaa. dacoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 37 akaJl. 4acoB:
— aynutopHasi — 36 akaj. 4acos;
— BHeayIuTopHas — 1 akaj. 4acos;

— caMocCTosITeNbHas padoTa — 71 akaj. 4acos;

— B (popme mpaxTryeckoit moarorosku — 0 akas. yac;

dopma aTTeCTallly - 3a4€T C OLICHKOU

AynuropHas s e
xonTakTHas paGora | E 5 ®dopma TeKymiero
Paznen/ Tema § (B axaz. uacax) E g Bz . KOHTPOIIA Kon
N — s g O| caMocTosTenbHOM yCreBaemMocTH 1 KOMITETEHIIHIH
@) g £ paboThI MPOMEXKYTOYHOM
Tlek. 7ab. | MpakT. z 9 aTTeCTALH
3aH. | 3aH. |QU &
1. BeeneHue B GHOTEXHOJIOTHIO
1.1 elb U3yYCHHUS
zmcunnfnnm, ocgomme HOMOTOBKaf
TTOHATHSI. OcCHOBHBIE TpOBCPOHHOH
HaInpaBJIeHUs B pabore Nel
ouorexHonorun. Craauu u CaMOCTOﬂTeHbHO? IK-1.1,
KHHETHKA pocral 7 2 2 g [nsyuenme yquSHon [TpoBepounas pabdora MK-1.2.
MHUKPOOPTaHU3MOB. W HAYHHOH Nel. IK-1.3
IIpoaykrel  MHUKpPOOHOTO JIATCPATYPBI.
OpoKeHHS u Pabora ¢
metabomu3ma.  CriocoObl SIICKTPOHHBIMH
Ky b THBHPOBAHIS O6ubnnoTekamu.
Wroro no pazneny 2 2 5
2. O0ias OMOTEXHOIOTYeCKast
cxema IIPOM3BOJICTBA
MIPOAYKTOB MHKPOOHOTO
IToaroroska u
BBITIOJTHEHHE
NPAKTHYECKUX
pabort:
TIP Nel «O6nactu
NPUMEHEHUS
2.1 [TpuroroBnenue ouorexHonorun» | IIP Nel «O6nactu
MUTATEILHON Cpepl. Brinonuenne MIPUMECHCHUS I1K-1.1,
[Monyuenue nocesuoro| 7 2 2 14 JIOMAIITHErO OHMOTEXHOJIOTHUI» I1K-1.2,
MaTtepuana.  BelneneHue 3aIaHus. ITposepounas padora IK-1.3
LIEJIEBOTO MPOIyKTa. CaMocTosTeIbH0E Ne2
M3yYeHHUE yueOHOU
Y HAyYHOU
JIUTEPaTypHI.
Pabora c
JNEKTPOHHBIMU
OuOIMOTEKaMHL.
HUroro mo pazneny 2 2 14




3. BuorexHomornyeckoe
MPOM3BOJICTBO  BEIECTB  H
COCJIMHECHU, HCIOJNB3YEeMBIX B
MUIIEBOI MPOMBIIIIICHHOCTH.

Iloxgroroska u

BBIIIOJIHEHHE
MPAKTHYSCKUX
pabor:
ITP Ne2
«IIpurorosienue
MUTATENBHBIX
Oruet 1o ITP Ne2
OCHOB, Cpe/l U
«IIpurorosieHue
JIOTIOTHUTEILHBIX
[UTATEJILHBIX OCHOB,
pacTBOPOBY; cpen i
3.1 TlonyyeHue MUIIEBBIX ITP Ne 3 «BnusiHue P
JIOTIOJTHUTEIILHBIX
M aMHHOKUCJIOT, JIMIIAIOB, Pa3HbBIX PEKIMOB
CTEPOMJIOB M BUTAMUHOB C CTEpUIN3aLUU Ha pacTBopoB» TK-1.1,
P 7 12 P ITP Ne 3 «Biusaue I1K-1.2,
TTOMOII[LI0 rudens
Pa3HBIX PEKUMOB IK-1.3
MHUKPOOPTaHM3MOB M HX MHUKPOOPTaHH3MO
CTePHIM3AIINH Ha
MIPUMEHCHHE. B».
ruoens
Brlnonnenue
MHKPOOPTaHU3MOBY.
JIOMAILHETO
KonrposnbHas pabota
3a7aHHs.
Nel.
CamocTosATenbHOoe
u3ydyeHue yueOHoi
U Hay4HOU
JIUTEPaTyPHI.
Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMU.
Wroro no pazneny 12
4. Tlomyyenune QepMEHTHBIX
MpenapaToB U UX MPUMEHEHHE
B MHUIIEBOM MPOMBIIIJICHHOCTH.
IToaroroBka u
BBITTOJIHCHUE
MPAaKTUYECKUX
pabort:
TIP Ne4
4.1 XapaKTepucTrKa
«OCHOBHEIE
aKTUBHOCTH (PEPMEHTHBIX J— Ortuer nio TP Ne4
npenaparToB. Ilomydenue «OCHOBHEBIE CTaIuU
(I)Ie)e Meiimmx 1 en}; aTOB GuoTexmomormaec 6HOTCXHOHOFI/I‘IC§KOFO IK-1.1,
C P I;IOM(I))LHLK) ! 10 Koro IIPOU3BOJICTBA» IK-1.2,
MIPOM3BOJICTBAY. p A ) I1K-1.3
MHKPOOPTaHU3MOB. KoutponbHas pabora
CaMocCTOsITEIbHOE
MMmMmoOmIn3oBaHHbIE " No2
U3y4YeHHUE yueOHOM
(dbepMeHTHI. .
Y Hay4HOU
JIUTEPATYPBI.
Pabora ¢
3JIEKTPOHHBIMH
OMOJIMOTEKAMH.
Hroro no pazneny 10
5. Texnonorus

peKOM6I/IHaHTHBIX T'CHOB.




IloxgroroBka u

BBITIOJTHEHHE
MPAKTHYSCKUX
pabot:
TP No5
«O3HaKOMIIEHHE C
Ortuer no [P Ne5
MPOU3BOJICTBEHH
«O3HaKOMIIEHHE C
BIMHU JIMHUSIMU U
MPOU3BOICTBEHHBIMHU
TEXHOJIOTHSIMHU
JIMHUSIMA U
W3TOTOBIICHUS
TEXHOJIOTHUSIMHU
MOTyYeHHUS
W3TOTOBIICHUS
Ouonpenaparosy;
5.1 Pectpunmpyrommue TIPNe6 MOJTy4EeHHUS
SH/IOHYKJIEa3bl. <V aBJ'I_eHI/IC Guornpenaparony; IK-1.1,
IIna3mugHbIe BEKTOpBL.| 7 10 P > | ITPNe6 «Ymipapnenue, I1K-1.2,
00BEKTHI U
Co3gaHne M CKPUHUHT COHTDOND 00BEKTHI U KOHTPOJIb IK-1.3
OubIMOTEK. P OMOTEXHOIOTUYECKUX
OHOTEXHOIOTHYEC
MPOLIECCOB.
KHX TIPOIIECCOB.
OcHoBHOE
OcHoBHOE
obopyioBaHue
o0opyioBaHHe .
N TPEATPUSITHID.
TPEATPUSITHID.
KonrposnbHas pabota
CaMocTosITenbpHOe No3
u3ydyeHue yueOHoi -
U Hay4HOU
JIUTEPaTyPHI.
Pabota c
JNIEKTPOHHBIMU
Oubnnorexkamu.
Wroro no pazneny 10

6. OcCHOBHBIC O3Tambl W IEIH

CO31aHuA

TPaHCTCHHBIX

OpraHN3MOB.




6.1 buorexHonorus B

IloxgroroBka u
BBINIOJTHEHNE
MPAKTHYESCKUX
pabor:

ITP Ne7
«buorexHoornue
CKHE CUCTEMBI
MPOU3BOJICTBA.
Br16op
ONTHUMAJILHBIX
YCIIOBUM —
CHCTEMBI
JKH3HE00ECIICUeH
1 0H000beKTa
JI1s1 OMOCHHTE3a U

Oruer 1o ITP Ne7
«BHOTEXHOJIOTHYECKHE
CHCTEMBI
HPOU3BOCTBA. BBIOOD
ONTHUMAJILHBIX
YCJIOBHMH — CHCTEMBI
JKU3HEOOeCIIeUCHUS
01Mo00BEKTa IS
OMOCHHTE3a U

JKUBOTHOBOJICTBE, MaKCHMAaJIbHOTO MaKCHMAaIIbHOTO MK-1.1,
BETCPHHAPUH, 4 4 10 | BPIXOMA LIEeBOTO | BBIXOJIa LIEIEBOTO MK-1.2
PacTEeHHUEBOICTBE u MPOTYKTay. MPOYKTay. TK-1.3
MUIIEBOU TIP Ne§ «OcHOBBI ITP No§ «OcHoBBI
MIPOMBIIIICHHOCTH. OMOTEXHOIOTUH OMOTEXHOIOTUH
MPOU3BOJICTBA U MPOU3BOJICTBA U
KOHTPOJIS KOHTPOJIS
AHTHOHOTHUKOB» AHTUOUOTHUKOB
TIP Ne9 TP No9 «ITonyuenue
«ITomyuenue (hepMEHTHBIX
(hepMEHTHBIX MIPEnapaToBy»
npenaparoBy. | KonrponpHas pabora
Ne4
CamocTosTenbHoe
U3y4eHHUe yueOHoU
Y Hay4yHOU
JIUTEPaTypHl.
Pabota c
3NEeKTPOHHBIMU
OubIMOTEKAMHU.
Wroro no pazaemy 4 4 10
7. Okosoruyeckast
OHMOTEXHOJIOTHS.
IToaroroska u
BBITIOJTHEHHE
NPAKTHYECKUX
pabort:
IIP Ne10
7.1 Buonornueckue «IIpumenenue Ortuer no TP Ne10
METO/ABl OYUCTKUA CTOKOB. METO/IOB T€HHOM «IIpumenenue
AdpoOHBIE U aHA3pPOOHBIC WHXCHEPUU U METO/IOB TEHHOM MK-1.1
MIPOIIECCHI OYUCTKH, 2 2 10 JIHK-rexHoor1ii WHXCHEPUH H HK-1:2’
YTAIH3AIHS TBEPIBIX B CEIIBCKOM JHK-Texnonoruii B HK-1.3’
OTXOJIOB, OYHCTKA XO3AHCTBEY. CEIIbCKOM XO035HCTBEY.
ra30BO3AYIIHBIX CamocrosrensHoe | KonTposnbHas pabota
BBIOPOCOB. M3yYeHHUE yueOHOU Ne5
Y HAyYHOU
JIUTEPaTypHl.
Pabora c
JNEKTPOHHBIMU
OuOIMOTEKaMHL.
HUroro mo pazneny 2 2 10
HUroro 3a cemectp 18 18 71 320
Uroro no nucuurnae 18 18 71 3a4eT ¢ OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

B npouecce npenogaBanus AUCHUIUIMHBL «OCHOBBI OMOTEXHOJOTUMY TMPUMEHSIOTCS
TpaJAUIIMOHHAS X MOJTYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOT UH.

Jlekuuu MpOXOIAT Kak B TPAJUIMOHHON (opme, Tak U B (hopMax BBOJHOU JICKIUH U
MpOoOJIEMHBIX JIeKIMHA. Ha BBOMHBIX JIEKIUSAX IPOUCXOTUT 3HAKOMCTBO OOYYAIOIIHUXCS C
Ha3HA4YCHHEM M 3a/layaMU Kypca, €ro poJibl0 1 MECTOM B CHUCTEME y4E€OHBIX TUCUHUIUIMH U B
cucTeMe MoAroToBKH OakanaBpa. TeopeTudyeckuii MmaTeprall Ha MPOOJIEMHBIX JICKIIUAX SBIISICTCS
pE3yJIbTATOM YCBOCHHS IOJIYYCHHOW HWH(OPMAIMH TOCPEICTBOM TOCTAHOBKU IMPOOIEMHOTO
BOIIPOCA Y ITIOMCKA IIyTEH €ro peIeHus.

JlekMOHHBIA MaTepual 3aKpeIuvIsieTcss B XOJIe MPAKTHYECKUX pPaboT, Ha KOTOPBIX
BBITIOJTHSIOTCS TPYTINIOBBIC U MHANBUIyJIbHBIE 3aJJaHus 110 IpoiaeHHOo# Teme. [Ipu nmpoBeaeHnn
MPAKTUYECKUX PpabOT HCIONB3YETCS METOJ, KOHTEKCTHOTO OOYy4YeHHs, KOTOPBIN IMO3BOJISAET
YCBOUTBH MaTEpHaJl ITyTEM BBISIBIICHUS CBA3EH MEK/Ty KOHKPETHBIM 3HAHUEM U €0 TPUMEHEHHUEM.

CamocrosiTenbHas paboTa CTUMYJIHPYET 00yJarOIUXCsl B MPOIECCE PElIeHUs 3a7a4d Ha
MPAKTUYECKUX 3aHITHUSX, MPHU TOJATOTOBKE K TECTaM, BBIMOJHEHWU JOMAIIHMX 33JaHuld U
WTOTOBOM aTTECTAllUH.

6 YueOHO-MeTOIHUECKOE 0D0ecTIeueHe CAMOCTOSITeIbHOM PadoThI 00yYaroUIuXCst
[Ipencrasneno B mpunoxxeHuu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU NPOMEKYTOUHOI aTTecTAlNN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIHMHBI (MOYJIs1)
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1. Benokyposa, E. C. buorexHoioruss mpoayKTOB PacTUTEIHHOTO MPOUCXOXKICHUS !
yuebnoe nmocooue / E. C. Benokyposa, O. b. UBanuenko. — Cankr-IlerepOypr : Jlans, 2019. —
232 ¢. — ISBN 978-5-8114-3630-9. — Tekcr : onekrpouusiii //  JlaHb
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(mara oopamenus: 23.02.2023). — Pexum 10CTyma: Iist aBTOPU3. TOJIH30BaTENEH.
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— 2-e u3 ., nepepad. u gorn. — Mocksa : M3gatensctBo HOpaiit, 2019. — 231 c. — (bakanasp.
Axanemuueckuii Kypc). — ISBN 978-5-534-08291-3. — Tekcr : snekrponusiii // DBC HOpaiit
[caiiT]. — URL.: https://www.biblio-online.ru/viewer/obschaya-biotehnologiya-424757#page/1
(mara obpamenus: 23.02.2023).

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

1. AxumoBa, C. A. buorexnonorus: [Ipaktukym / Axkumona C.A., - 2-e u3z., nepepad. u
non. - Boarorpan:Bonrorpaackuii rocynapctBeHHbli arpapHbiii yauBepcutet, 2018. - 144 c.:
ISBN. - Tekct : snekrponnsiii. - URL: https://new.znanium.com/read?id=335799 (nara
obpamenus: 23.02.2023). — Pesxxum 10cTyIa: O MOMHCKE.

2. buorexnonoruss. B 2 u. Yactp 1 ! y4yeOHUK M HPaKTUKyM JUIsl aKaJeMHYECKOI'O
OakanaBpuata / noxa obuieit penakiueit H. B. 3arockunoit, JI. B. Hazapenko. — 2-¢ u3j., ucmp. u
non. — Mocksa : U3narensctBo FOpaiit, 2019. — 170 c. — (bakanaBp. AkajeMHuecKkuil Kypc).
— ISBN 978-5-534-07410-9. — Texkcr : anextponHsbiii // OOpa3oBarensHas miatdopma FOpaiir
[caiiT]. — URL: https://urait.ru/bcode/437436 (nmata obpamenus: 22.02.2023).
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IIpuiaoxenne 1

6 YueOHO-MeTOqMYECKOE OOecTIeueHHe CAaMOCTOATEIbLHOM padoThl 00y4aromXxcst
I[lo pmuctummmae «OCHOBBI — OMOTEXHOJOTHHM»  HPEAYCMOTpPEHAa  ayJUTOpHAas |

BHEAyUTOPHAsl CAMOCTOSTENbHAsA padoTa 00y4arOIIHUXCS.

AymuTtopHas caMoCTosITelIbHass paboTa OOy4aroluXcs IPEANOaraeT BbIIOJIHEHHUE

MPAKTUYECKUX paboT U cAavya TECTOB.

BueaynuropHas camocrosiTenbHas padboTa 0O0ydaroLIMXCsl OCYLIECTBIISIETCS B BUJE

U3Y4YEHMsI JIMTEpaTypbl IO COOTBETCTBYIOLIEMY pa3jiely C MpopaboTKoW MaTepuana u
BBITIOTHEHHS JOMAIITHUX 3aaHUH.

Ilepeuens mpakTu4yecKux pador:

1. Oo6nactu npumMeHeHUsI OUOTEXHOJIOTUH.

2. llpuroToBieHHE MUTATEILHBIX OCHOB, CPEJI U IOTIOIHUTENEHBIX PACTBOPOB.

3. BnmsHue pa3HBIX peXKUMOB CTEPUIIM3AINN Ha THOSIIb MUKPOOPTaHU3MOB.

4.  OcHOBHBIE CTaJNH OMOTEXHOJIOTUUECKOTO MMPOU3BOCTRBA.

5. O3HakoMJIEHHE C MTPOU3BOJICTBEHHBIMU JIMHUSAMHU U TEXHOJIOTUSMHU U3TOTOBJICHUS
TOJTy4eHHUs: OMOTIPenapaToB.

6. VYmpasieHue, 00BEKTH 1 KOHTPOIb OMOTEXHOJIOTUIECKUX MTPOIECCOB.

7.  OcHOBHOE 000pyZOBaHUE MPEATPUATHIA.

8. bBuoTexHOIOTHYeCKHe CHCTEMBI MPOU3BOACTBA. BHIOOP ONTHMAIIBHBIX YCIOBHHA —
CHCTEMBI XN3HeoOeceueHnsT O0M000BeKTa I OMOCHHTE3a M MAaKCHUMAaJIbHOI'O BBEIXOIA
L[E€IEBOTO MPOIYKTA.

9.  OcHOBBI OMOTEXHOJIOTUU MTPOU3BOICTBA U KOHTPOJIST aHTUOMOTHKOB.

10. IMTomyuenue hepMEHTHBIX MPENapaToB.

11. IIpumenenne metonoB TeHHOW uHx)eHepun W JIHK-TexHomormii B cenbckom
XO35HCTBE.

IIpumepHbIe 3a1aHUS /151 BBINOJHEHUSA NPOBEePOYHO padoThl Nel

1.Yto Takoe OMOTEXHOIOTHS?

2. Kakue BOmpocChl H3ydaeT MPOMBIIIIICHHAS MUKPOOUOI0THs?

3.KakoBbl 00J1aCTH TPUMEHEHNS OMOTEXHOJIOTUH B TTUIIEBOI MPOMBIIIICHHOCTH ?

4. Kakue orpaciu OMOTEXHOJOTUH BBIJCIISIOT U YTO OHH M3y4aroT?

5.Kakue BBIIEISIOT NIEPUO/Ibl B PA3BUTUH OMOTEXHOJIOTHU U B YEM UX OCOOCHHOCTD?

IIpumepHbIe 3a1aHUs 1151 BLINOJHEHUS IPOBEPOYHOIT padoThl Ne2

1.  [laiiTe XapaKTepUCTUKY MOHITHIO «OUOTEXHOJIOTUS»

2. Kaxosa ponb Jlyu Ilactepa B GuotexHonorun?

3. Ilepeuuncnure kakue pa3aenabl OMOTEXHOJIOIMH BbIJICISIOT.

4.  Kakue MHUKpOOpPraHU3Mbl Ha3bIBAIOTCS MPOLyLIEHTaMuU?

5.  Ilepeuucnute oOs3aTenbHbIe TPEOOBAHUS K MUKPOOPTaHU3MaM, KOTOpbIE
VICIIOJIB3YIOT B IPOMBILIEHHOCTH.

6.  Uro Takoe cenexuus?

7. Urto Ha3bIBAIOT CBEPXCUHTE30M?

8.  Kakue mytarennslie (akropsl Bel 3Haere? [IpuBeaute npumMepsl.

9.  Yewm 3aHMMaeTcs reHeTHYeCcKasi HHKEHepus?

10. Ilepeuncnure oOTpaciad, B KOTOPBIX TNPUMEHSETCS OMOTEXHOJIOTHSL.
[IpuBenure mpuMepsl

11. Tlepeuncnute CcTaguu pocTa MHUKpPOOpPraHu3MoB. JlaiiTe KpaTKylo HM
XapaKTepUCTHUKY.

12.  Kakue MeTaOoIUTHI Ha3bIBAIOT MEPBUYHBIMU, & KAKUE BTOPUUHBIMU?

13. Ilepeuncnure Kakoe ChIpb€ HCHOJB3YIOT B OHOTEXHOJOTHYECKOM
IIPOU3BOJICTBE?



14. IlepeuncinuTe KOMIOHEHTHI IUTATEIBHBIX CPELL

15.  Yro takoe dhepmeHTaIUA?

16. Ha xakue BUABI TOAPA3ACISIOTCS MPOIECCH KYJIbTUBUPOBAHUSA?

17. B yewm oTim4Me MOBEPXHOCTHOM U ITyOMHHON (pepmMeHTanuu?

18. B uem 3axioyaercs HOBEPXHOCTHBIN CIIOCOO KYJITHBHUPOBAHUS?

19.  Buasl npoMexyTOCHOTO KyJbTHBHpPOBaHUs. KpaTkast XxapakTepucTika
20. B uem 0coOEHHOCTH HENMPEPHIBHOTO KyJIbTHBHPOBAHUS? BUbI.

IIpumepsl 3aaHuii 1JIs1 BHINOJHEHUSI KOHTPOJIBbHOI padoThl Nel

1 séapuanm

[lepeuncnure  TpebGoBaHuUs, TMpenbsABIsSEMble K  MHUKPOOpPraHu3MaM IpH  HX
KyJIbTUBUPOBAaHUHU.

[lepeuncnure (ha3bl pocTa MUKPOOPTaHU3MOB.

UTto Takoe nepuoauvecKkoe KyJlIbTUBUpOBaHHUE?

Uro Takoe pepmentep? [lepeuncnure THIbI (PEPMEHTEPOB.

Uro Takoe mepBuuHble MetaboiuThl? IlpuBenute nmpumepsl. B kakoil ¢aze pocra oHu
CUHTE3UPYIOTCS?

2 eapuanm

[lepeuncnure OCHOBHbIE HANIPaBIEHUS B OMOTEXHOIOTUH.

Uro Takoe pepment? Knaccudukanus pepMeHTOB, MPUBEIUTE TPUMEPHI.

KakoB cocTaB nmuTaTenpHbIX cpef sl OMOTEXHOJIOTNYECKOTO MPOU3BOJICTBA.

Yto Takoe HEMPEPHIBHOE KYJIbTUBUPOBAHUE?

Uto Takoe BrOopmuHble MeTabonmuThl? [IpuBenute mpumepnl. B kakoi (daze pocta oHH
CHUHTE3UpYIOTCS?

IIpumepsbl 3a1aHuMi 1JIS BHINIOJHEHNSI KOHTPOJbLHOM padoThl Ne2
Bapuanm 1
1. ITonyyeHrne TMMOHHON KUCJIOTHI M €€ IPUMEHEHHUE B MUILEBOM IPOMBIIUICHHOCTH.
2. KoHCepBUPOBAHHBIE OBOIIU U JPYTUE IPOIYKTHI.
Bapuanm 2
1. HampaBiieHHBIN CMHTE3 MUKPOOPraHM3MaMy MOJIOYHOM M YKCYCHOM KHUCJIOT.
2. IIpoaykTel U3 COM, MUKPOMHMIIETHl B MPOU3BOACTBE NMUIIEBBIX MPOAYKTOB M3 ChIPbS
PaCTUTEIBHOTO IPOUCXOKICHHUSL.
Bapuanm 3
1. HampaBneHHBI CHHTE3 MHUKpPOOpPraHM3MaMHU BUTAMHUHOB M aMHUHOKHCIOT. Mx
MIPUMEHEHHE B MMUILEBON TPOMBIIUIEHHOCTH.
2. buorexHonormyeckue mpouecchl B NHUBOBAapeHUHU. llepcrnekTuBbl  pa3BUTHUA
MMUBOBApEHUSI.
Bapuanm 4
1. IMonmydyeHue OGuomacchl MUKPOOPTraHM3MOB KakK HCTOYHMKA Oenka. [IpemmyiectBa u
HEJIOCTATKHU Pa3INYHBIX TPy MUKPOOPTaHU3MOB.
2. BUOTEXHOJIOTNYECKUE MPOLIECCHl B BUHOIETHH.
Bapuanm 5
1. HampaBnieHHBIH cHHTE3 MUKpooprannsMamu pepmeHToB. HomeHnknarypa ¢epMeHTHBIX
MpernapaToB MUKPOOHOTO MPOUCXOXKICHHUS.
2. Ilony4yenue cCnupTONPOIYKTOB.

IIpumepsl 3a5aHuil 1JIs1 BBINIOJHEHHUSI KOHTPOJIbHOM padoTsl Ne3

1. HCpC‘-II/IC.TII/ITe HOCHUTCIIN OJIA MMMOOUITM30BaHHBIX (I)CpMCHTOB.
2. HCpC‘-II/IC.TII/ITe KJIACChI aHTUOUOTHUKOB.



3. [epeuncnure NCTOYHUKH (PEPMEHTOB )KUBOTHOTO TIPOUCXOKICHUS
U IPUMEHEHHUE 3TUX (PEpPMEHTOB.

4. Kakoil BHTaMMH MOJy4arOT C IOMOLIBIO MHMKPOCKOIIMYECKIIOrO
rpuba Eremothecium ashbyii?

o. [IpencraBbTe MUKPOOHOIOTMYECKHA CTIOCOO MOTY4YEHUSI YKCYCHOU
KUCIIOTHI, KaKue OaKTepuH B 3TOM y4acTBYIOT?

6. Kakne cmocoOpl HMCHONB3YIOT JUIS TOMYYEHHS OPTaHUYECKUX
KUCIOT?

7. Kakne Bomopociu U MUKPOCKONIMYECKHE TPUOBI UCTIONB3YIOT IS

MOJTYyYEHHUsI KOPMOBOTo Oenka?
IIpumepsl 3aaHuil 1151 BHINOJHEHUS] KOHTPOJIbHOI padoThl Ned

1. BoiGepuTe npoAyKThl, KOTOPBIE MMOIY4a0T MaJOMacHITaOHBIM CIIOCOOOM
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA:

a) MHIIEBBIC TPOTYKTHI;

0) OeTOK OJTHOKJIETOUYHBIX OPTraHU3MOB;

B) JIEKAPCTBEHHBIE TIPENapaThl;

T') MUIIEeBbIe JOOABKH.

2. MUKONIPOTEHH — 3TO:

a) IPOJIYKT MUKPOOHOTO OerKa;

0) pacTUTEIBHBIN OETIOK;

B) MPOAYKT rpuOHOro Oenka;

T') )KUBOTHBIN OCJIOK.

') MOJIOYHYIO U MAcCJIEHYIO KUCIIOTBI.

5. Ha xakom 13 HIDKETIPUBEACHHBIX ATAlOB IMPOU3BOJICTBA ChIpa UCIIONB3YIOT (PEpMEHT peHUH?
a) CO3peBaHuE;

0) CTBOpaXMBaHHUE MOJIOKA,;

B) 3aCEB MOJIOKA MOJIOUHOKHUCIIBIMU OAKTEPHSIMU;

T') MpeccoBaHue B POPMBI;

1) TepMOOOpaboTKa.

8. Kakoii 3mak siBnsieTcst TpaqUIIMOHHBIM HCTOYHUKOM IOJIMCAXapUIOB B TMBOBAPEHUU?

a) TMIICHMIIA,;

0) oBec;

B) SSUMEHB;

T') POXBb.

9. Yto Ha3BIBAIOT COJIOAOM?

a) cMech MPOIYKTOB IUAPOIIN3a Kpaxmala, ModydeHHasi U3 MPOPOCILEro SYMEHS;

0) BOAHBIN pacTBOP SKCTPAKTUBHBIX BEIIECTB PACTUTEIHHOTO ChIPbsS, MIPeIHA3HAYCHHBIN K
cOpaXMBaHUIO;

B) CIUPTOBOM PacTBOP IKCTPAKTUBHBIX BEUIECTB PACTUTEIHHOTO ChIPbS.

10. Jlnst vero BUHOTpaa 0 OT’)KUMa OKYpPUBAIOT CEPHUCTHIM ra30M?

a) JUTsl TIOTY4YEeHHs OCOOBIX BKYCOBBIX KaUeCTB;

0) /Ui MoIaBNEHUS ACWCTBUS HEBUHHBIX JAPOXKKEN;

B) JUIA IPEIOTBPAICHUS IOTEMHEHHSI COKa.

11. Kak Ha3bIBaeTCS BTOPUYHOE OpOKEeHUE, KOTOPOMY HOJBEPratoTcs IEPBOCOPTHBIE BUHA ITPU
XpaHeHuun?

a) TUMOHHOE;

0) MOJIOYHOKHUCIIOE;

B) CIIUPTOBOE;

T) si0JI09HO-MOJIOUHOKHUCIIOE.

12. Ha3oBUTE MUKPOOPTaHU3MbI, IPUMEHSEMbIE B BOCTOUHOW KyXHe sl ()epMEHTAIUN PHIObIL:
a) KHCI0ToOOpasyrole GakTepuH;



0) TuIecHeBbIE TPUOBL;
B) JPOXKU.

IIpumepsl 3a1aHuil 1JIs1 BHINOJHEHUS] KOHTPOJIBLHOM padoThl NeS

1. HazoBHuTE MUKPOOPTraHU3MBbI, KOTOPBIC YYaCTBYIOT B CKBAIIMBAHUH MOJIOKA.

a) CTPENTOKOKKH;

0) APOKKH;

B) MOJIOYHOKHCIIbIE OaKTEepHH;

I') IJIECHEBBIE TPUO.

2. Kakue BemiecTBa npoaynupyoT OaKTepHH, BXOSIINE B COCTaB KOMMEPYECKUX
KyJIbTYp-3aKBacOK?

a) TMMOHHYIO ¥ MOJIOYHYFO KHCIIOTBI;

0) MPOMMOHOBYIO KUCJIOTY U MaXy4yHle BEleCTBa;

B) MOJIOYHYIO KHCIIOTY M MTaXy4ne BEIECTBa;

') MOJIOYHYIO U MAcCJIEHYIO KUCIIOTHI.

3. Ha xakoM U3 HIDKETPUBEJICHHBIX ATAIOB IPOU3BOJICTBA ChIPA UCHONB3YIOT (hEPMEHT PeHHH?
a) CO3peBaHuE;

0) CTBOpaXMBAaHHUE MOJIOKA,;

B) 3aCEB MOJIOKA MOJIOYHOKHUCITBIMU OaKTEPHSIMU;

I') IpeccoBaHue B (POPMBI;

1) TepM0o0OpaboTKa.

4. KakoB MPOLEHT COJIEPKAaHUS BOJBI B COCTABE MITKUX CHIPOB?

a)13-34%;

6) 34-50%;

B) 50-60%;

r) 60-70%.

5. HazoBute KynbpTyphl 6aKTepuil, HCIIOIB3YEMBbIE B TPOU3BOJCTBE CMETaHbI M CIMBOYHOT'O Maca:
a) Streptococcus;

0) Lactobacillus;

B) Leuconostoc;

r) Propionlbacterium.

6. HazoBuTe MUKpOOpraHU3MBI, IPUMEHIEMbIE B BOCTOUHOHN KyXHe AJisi (hepMEHTALUU PHIObI:
a) KUCI0TOOOpasymoIre OaKTepuu;

0) IuIecHeBbIC TPUOBI;

B) JIPOXKXKH.

7. Kakue u3 HIDKENPUBEACHHBIX aMUHOKHCIIOT MOJIy4at0T [0 TEXHOJIOTUU (hepMEeHTaIuu?

a) METHOHHH;

0) Tpuntodan;

B) TJIyTAMHHOBAsl KUCIIOTA;

I') acraparuHoBasi KMUCIIOTA.

8. Kakoii u3 HIKeTpUBEACHHBIX ITAMMOB T'PHOOB UCTIONIB3YIOT B IPOU3BOACTBE MUKOIIPOTEHHA?
a) Saccharomyces cerevisiae;

6) Fusarium graminearum;

B) Botrytis cinerea.

Jomamnss padora Nel
Heo6xomumMo H3y4uTh HCTOPHUIO OHMOTEXHOJOTHYECKOTO IPOUCXOXKICHHUS MPOIAYKTOB.
Kakue orpacian GMOTEXHOIOTUH BBLACISIOT?

Jomamnsisi padora Ne2
1. Crioco6b! KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.



2. Tlomyuenme xieOONMEKAPHBIX JPOXKKEH, OHOTEXHOJOTHYECKHE MpPOIECCH B
XJIeOOTICYCHHH.

3. ChIpbe 1 cocTaB MUTATEIBHBIX CPEJ ISl OMOTEXHOJIOTUIECKOTO MPOU3BOCTBA.

4. BUOTEXHOJOTrMYECKUE MPOIECChl B MOIYYEHHUH MSCHBIX MPOAYKTOB. TpeOoBaHus K
pUMEHSEMBIM (PepMEHTHBIM IIperaparam.

5. Craguu moONy4YeHHs TOCEBHOTO MaTepuayia B OMOTEXHOJOTMYECKOM ITPOM3BOICTBE.
MHUKpPOOPraHU3MBI, HCIIOJIb3YEMBIE B OMOTEXHOJIOTHH.

6. [Ipumenenne ¢pepMEHTOB B MUIIEBON MPOMBIIUICHHOCTH.

7. TpeOoBaHwUsI, IPEIBIBIsIEMbIC K MUKPOOpraHu3MaM — rpoayrnenraM. CriocoObl co31anus
BBICOK03()(DEKTUBHBIX IITAMMOB-TIPO/TyIIEHTOB.

8. TlomydeHue KHCIOMOJIOYHBIX TMPOAYKTOB (HOrypTa, CMETaHbl, COPOKEHHON MaXThI,
KOPOBBET'0 Maclia, ChIpa).

KOHTpOJIbeIe BOIIPOCKHI:

1. Kax BbI moHuMaeTe TepMuH «OMOTeXHOJOTUsA»? JlaliTe CBOE OIpeesieHUe dTOMY
TTOHSATHIO.

2. [IpeumymiecTBa OMOTEXHOJOTUYECKMX METOJOB B KaXJAOW OTpaciu, IO
CPaBHEHHMIO C TPAJULIMOHHBIMU CIIOCOOAMU NOTyUEHUS IPOAYKTOB?

3. Cy11ecTBYIOT JIM HEJJOCTATKU B OMOTEXHOJIOIMYECKOM Crioco0e IPpOU3BOACTBA?

4. Jaiite onpeneneHne TEpMUHY «MUKPOOPTaHU3MBI-TIPOTYIIEHTBD.

o. JlaiiTe onpenenenre TEpMUHY «IITaAMMbD) MUKPOOPTaHU3MOB.

6. Kakue Tpu BHIa mMTaMMOB BBIICISIFOT. OMUIIATE MPEUMYIIECTBA W HEJIOCTATKH
Ka)KJI0ro BHUJA.

7. Kakme BB MoOXeTe Ha3BaTb OCHOBHBIE€ BHJBI ChIPbs, HCIOJIb3YEMOIO B
OMOTEXHOJIOTHH B KaueCTBE UCTOYHHKA yriepona?

8. Uto Takoe npeniecTBEHHUKH, KaK OHU UCTOJIb3YIOTCA?

9. MOo>XHO 71 MCHOJIB30BaTh YTIIEBOJAOPOJHOE CBHIphE I OMOCHHTE3a (DEPMEHTOB
WM aHTUOMOTUKOB KYJIbTypamMu rpu0oB?

10. Ha kakue rpymnmsl AeisT NpOAyKThI, OJydaeMble B MpOIleccaX, OCHOBAHHBIX Ha
KHU3ZHEJEATEIIbHOCTH MUKPOOPTaHU3MOB?

11. Kakne Bam wu3BecTHbI MeTOHIbI OTAENEHUS OHOMAcChl OT KYJIbTYpalbHOMN
SKAJIKOCTU?

12. Kakne Bam u3BecTHBI METO/IbI AC3UHTETPALIMH KIIETOK?

13. Kakune Bam n3BecTHBI METO/IBI BBIJICNICHUS TPOYKTOB MEeTa00IM3Ma U cUHTEe3a?

14. HazoBute ocHOBHBIE METO/IbI POU3BOACTBA AaHTUOUOTHKOB?

15. Kakune aHTHOMOTHKH UCTIONB3YIOT B C/X?

16. C kakuMH IensIMU aHTUOMOTUKU MPHUMEHSIOT B >KUBOTHOBOJICTBE, IMHUIIEBOM

IIPOMBIINIJICHHOCTH, MCIHUIIMHC, paCTeHI/IeBO,Z[CTBe?



IIpuioxenne 2
7. OueHo4YHblIe CPpeACTBA /sl IPOBeJAeHUs IPOMEKYTOYHOM aTTecCTANNU
[IpomexyTouHast arTecTalisi UMEET LEIbI0 ONPENEIUTh CTENEHb JOCTUKEHHS 3aIUIAHUPOBAHHBIX PE3yJIbTaTOB OOY4YEHHUS IO JAUCLHUIUIMHE 3a
OIpeIeTICHHBIN NEPHO] O0YUEHHUSL.

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCranum:

Kon nnaukaropa Nuaukatop JOCTHKEHUS] KOMIIETEHIIUN O1LieHOYHBIE CpEeJICTBA

IIK-1: Cnoco0eH opranu3oBbIBATH BeJleHHE TEXHOJIOTNYECKOro Mpouecca B paMKaxX NPUHATON B OpraHu3aiuy TEXHOJIOTHH NMPOU3BO/ICTBA
NMPOAYKTOB NUTAHUS KMBOTHOT'O MPOUCXOKACHUSA

[K-1.1 Pa3pabarbiBaer muaH pasmernieHust oOopynoBaHus, | [lepeyeHb TeopeTnyecKHX BONPOCOB K 3a4eTy € OLIEHKOI:
TEXHUYECKOTO OCHAIlleHUs M opraHuzanuu padounx | 1.Ilpenmer «OcCHOBBI ~ OMOTEXHOJOTHMW», €ro  3HauY€HHE IS
MECT B paMKax HpHHSITOfI B opraHu3anvu | CrienuaanucCToB B obmacTu TOBApPOBCACHUA n SKCIIEPTU3BL
TEXHOJIOTHMU TIIPOMU3BOACTBA IMPOAYKTOB IIUTAHUA | IMIPOAOBOJBCTBCHHBIX TOBAPOB.
AKHBOTHOT'O IIPOMCXOXKACHUS Oransl pa3BUTUS ONOTEXHOJIOTUH.
OCHOBHBIE HaNpaBIeHUS B OMOTEXHOJIOTUH.
TpeGoBanus, npeabsBIseMble K MUKPOOPraHW3MaM — IPOAYLEHTaM.
Crioco0bl co3tanus BRICOKOA(()EKTUBHBIX IITAMMOB-TIPOAYIICHTOB.
Craanu ¥ KMHETHKA POCTa MUKPOOPTaHU3MOB.
Celppe M COCTaB MHUTATEIbHBIX CpeA I OHMOTEXHOJIOTMYECKOTO
IPOM3BOJICTBA.
CriocoObl KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB.
KynbTuBUpOBaHHUE KUBOTHBIX U PACTUTEIBHBIX KJIETOK.
OOmiast  OMOTEXHOJOrMYEcKass CXeMa IPOU3BOJCTBA  IMPOAYKTOB
MHUKPOOHOTO CHHTE3a.

[Tonyyenue noceBHOro Mmarepuaina. MUKpoOpraHu3Mbl, HCIOJIb3yEMbIe
B OMOTEXHOJIOTHH.

Ceipbe a5 nuTaTenbHbIX cpell. [IpuHIMIbBI cocTaBIeHUs MUTATENbHBIX
cpex.

CocraB nuTaTeabHON Cpeibl st OMOTEXHOIOIMYECKOT O MPOU3BOICTBA
(MCTOYHMKH yTepoJia U JPyTUX MUTATENbHBIX BEIECTB).

[TpuroroBneHue MUTATEIbHOM cpenpl, MHOKYJISIIUS U




Kon nnaukaropa

Nuaukarop JOCTUXEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

KYyJIbTUBUPOBAHHUE.
CriocoOnl  (hepMeHTaMM: a’dpoOHAsT W aHa’poOHas, TIyOWHHAsS U
IMOBCPXHOCTHAA, nepuoandcCKas u HCIIPCpPbIBHAA, C

UMMOOHMITN30BaHHBIM MTPOAYIICHTOM.

Oco0eHHOCTH CTaJAWM BBIJACICHUS W OYUCTKA B 3aBUCHMOCTH OT
1ejaeBoro  mpoaykra.  [IpogykTel  MHKpPOOHOTO  OpOXKEHUS W
MeTabonu3ma.

HanpaBneHHbIl CHHTE3 TUMOHHOW KUCIOTBHI.

[Tony4yeHne MOIOUHOM KHCIIOTHI OMOTEXHOJIOTMUECKUM CIIOCOOOM.

[TosrydyeHue yKCyCHOM KHCIOTHI OMOTEXHOJIOTHYECKUM CIIOCOOOM.

[TosrydeHue 1 UCTIONIb30BaHUE AMUHOKHCIIOT.

[TosrydyeHue MUMUIOB ¢ TOMOIIBI0 MUKPOOPTaHU3MOB.

[Tpon3BOICTBO M MPUMEHEHNE BUTAMHHOB.

[Toyuyenue (epMEHTHBIX HpPENapaToB M3 CHIPbS PACTUTEIBLHOTO U
JKUBOTHOTO TPOUCXOKJEHHUS, MX MHCIOJb30BAaHHE B  IMHILNEBOI
MPOMBIIITIEHHOCTH.

[Toryuenue GpepMEeHTHBIX MTPEnapaToB ¢ MOMOIIBI0O MUKPOOPTaHU3MOB.
Homenknarypa MUKpOOHBIX (DepMEHTHBIX MTpernapaToB.

[Tpumenenue (hepMEeHTHBIX IpernapaToB B MUILEBOI
MPOMBILIJIEHHOCTH.

.HonyquI/Ie OromMacchl MHKPOOPraHu3MOB B Kai€CTBC HCTOYHHKA

Oenka.

[Tpon3BOACTBO XJIEOOMEKAPHBIX APOXNIKEH M HX IKCIIEPTH3A.

COBpEeMEHHOE COCTOSSHHE€ M IEPCHEKTHBBI Pa3BUTHUS ITUIIEBOM
OHMOTEXHOJIOTHH.

[lpuMeHeHHEe TUIIEBBIX J00AaBOK W HMHIPEAUCHTOB, IOJIyYCHHBIX
OMOTEXHOJIOTHUYECKUM ITyTEM.

MuKpoopranu3Mebl, UCIOJIb3yEeMbIe B MUIIEBON MMPOMBIIIIIEHHOCTH.

['eHeTnyeckn MOIUPUITMPOBAHHBIE HCTOYHUKHU MTHUIIIH.

CwenobHbIe BOTOPOCIH.




Kon nnaukaropa

Nuaukarop JOCTUXEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

[IpumeneHue 3akBacOK B NPOM3BOACTBE MOJIOYHBIX IPOIYKTOB.
ITopoku 3akBacok

Knaccuukamuss KuCIOMOJOYHBIX MTPOAYKTOB B 3aBHCHMOCTH OT
UCIIOJIB3YEMON 3aKBACKU. MUKpPOOpPraHuU3Mbl, BXOJSAIIHE B COCTaB
3aKBAaCOK.

[TosyueHre MOJIOYHBIX TPOIYKTOB (HOrypT, CMETaHa, KOPOBBE MACIIO).

bHOTEXHOIOTHYECKHE MPOLECCHI B CBIPOACIINH.

Jluetnueckre cBOMCTBAa KUCIOMOJIOYHBIX MTPOAYKTOB. Knaccudukanus
OMpUIONPOAYKTOB.

buoTexHonornyeckue mporecchl B MPOU3BOJCTBE MSICHBIX U PHIOHBIX
MPOIYKTOB.

buoTexHonornyeckue npoecch B IMBOBApEHUH.

buoTexHonornyeckue Nporeccsl B BUHOIEIHH.

[TosrydeHnue ciMpTONpPOLYKTOB.

brorexHonornyeckne npoueccs B XJae00neyeHn .

[Ipumenenue GpepMEeHTOB TTPH BBIPAOOTKE ()PYKTOBBIX COKOB.

KoHcepBupoBaHHbIE OBOIIM U APYTHE IPOAYKTHI.

[TponykTts! u3 con. MUKpOMHULIETBI B TUTAaHUH YEJIOBEKA.

[TponyKThl ruaponHU3a Kpaxmasnia.

. IlepCrEeKTUBLI pa3BUTHS MULIEBOM GMOTEXHOIOTHH.

DKOJIOTHYECKHE aCIEKThI OMOTEXHOIOTHHU.

[1IK-1.2:

PaccuntbiBaeT TPOM3BOJCTBEHHBIE MOIIHOCTH U
3arpy3Ky OOOpyIOBaHMS B paMKax MPHUHITOH B
OpraHHu3aIuH TEXHOJIOTHH MIPOU3BOJICTBA
MIPOJYKTOB NMUTAHUS )KUBOTHOTO MPOUCXOKICHUS

3amanusa:
1. TlosicauTe MaIIMHHO-aNAPaTypHYI0 CXEMy IPOU3BOJCTBA
MeJIacChl. YKKUTE IPEAHA3HAYCHUE KaXIOT0 M3 armaparosB,
N300paKCHHBIX HA PUCYHKE.




Kon unaukaropa

Nuaukarop JOCTUXEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

3.

— TMonyyeHue U3 Menaccol

Bospyx* Oxnaxgenue
! €0, + Bo3fyx &5 >
g:u:fgr";;” bie S. cerevisiae P
4 v e3epeyap
Menacca sopa Uentpuayra < pns ataona
L ]
H BakyymHan
" AMCTUANALMOHHAR
: KONOHHa
Crepunusayus : (pexrudukavma
_FU‘U‘Ll—r e \ B BaKyyMme)
| Bozepar knetok
B NPOW3BOACTBEHHBIA LUKN
-~
MNap
OTxopbi: I/ _\\J L Bopa
;:E::::e \ NS ./ gx Wenapurens I Crpunnunr-
| Y KONOHHa
* Tonsko Bo BpeMA pocta Boaa MNap

** IKCTPAKTOP,/YCTAHOBKA ANA AUCTUANALMK/ MEMBPaKLI
[NosicHUTe MalIMHHO-ANITITAPATYPHYIO CXEMY ITPOU3BOJICTBA MTHBA.
Vkaxnure  npemHazHau€HUE  KaXIOro W3  amlmaparos,
H306pa>1<eHH_L1x _ Ha pHUCYHKE.

U
16
Hcnonp3yst katanoru nmpou3BoauTeNiell OMOTEXHOJIOTHYECKOro
000pYyJIOBaHUs, OCYIIECTBUTh MOAOOp 00OpyNOBaHMS IS




Kon nnaukaropa

Nuaukarop JOCTUXEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

[IPOU3BOJICTBA: KBaca, MATKOTO ChbIpa C IUIECEHBIO, IIMBA, BUHA,

MIPOU3BOJICTBA KOJIOAC C UCIIOIH30BAHUEM CTAPTOBBIX KYJIBTYP.
MpoBecT! NaTeHTHbIA NMOUCK BUOTEXHONOIMYECKMX CnocoboB NPOM3BOACTBA
JIMMOHHOM KMUCNOThI, MOJIOYHOM KMUCNOThI, yKCyCHOﬁ KNUCNOTbl, aMUHOKUNCNOT.

T1K-1.3:

PaccuntbiBaeT HOpPMATHUBBI MaTepHUAJBHBIX 3aTpaT
(HopMBI ~ pacxoja  ChIpbs,  MOJy(haOpUKaTOB,
MaTepuagoB) M 3KOHOMHYECKOM 3((EeKTHBHOCTH
TEXHOJIOTMYECKUX  IPOLIECCOB IIPOU3BOJICTBA
MPOJIYKTOB MUTAHUS )KUBOTHOTO MPOUCXOKICHUS

IIpakTnyeckue 3agaHus:
1. Paccuurtath KOJINYECTBO  CHUHTE3UPOBAHHOMW  JIMMOHHOM
kuciaotel (C) rpubom, B KyJbTypaldbHOH MKUJAKOCTH, €CIIH
u3BectHo X= 0,5 r1; V=15 mu. Pacuer mpoBoasar o ¢opmyiie:

C =v* (X/100)

rae C — KOJIMYeCTBO JIUMOHHON KHUCIIOTHI, T; V - 00beM KyJIbTYypajJbHOU
JKUJIKOCTH, MJT; X - COIep’)KaHUE TMMOHHON KUCIIOTHI, T.
2. Omnpenenute Maccy cyxoro murnenus rpuda (b), ecnu u3BecTHO,
yto M ¢= 2,31, MM=2,8r. Pacuer npoBoasT no dopmyre:

b=M,- M([J )
rae b —Macca cyxoro mutenus, r; My - Macca myctoro GpuibTpa, r; M, -
Macca (QUIbTpa ¢ BHICYLIEHHBIM MUIIEIIUEM, T.
3. OmpeaenuTbs NpoaAyHUPYIOMYIO crnocoOHocTh Mmurmenus (I1)
rpuba, eciau u3BectHO, uto C=0,5r, b=2,0r. Pacuer npoBoasT 110

dbopmyie:

11 = C/bp

rae /1 - npoayuupymoias cnocoOHOCTs Mutenus, 1/r; C - KOJIN4ecTBO
JUMOHHOM KHUCIIOTHI, T; b - Macca cyXoro MULEHs, T.
1. Onpeaeautb THUTPYEMYI0 KHCJIOTHOCTH MNHUTATEJILHOIM
cpeabl
B kon6y nHa 100 mi or6uparor 10 M1 MOJIOYHON CBIBOPOTKH,
nobaisitoT 20 My AWCTWUIMPOBAHHOW — BOJBL,  3-4  Karu




Kon nnaukaropa

Nuaukarop JOCTUXEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

¢enondranenna u orrurpoBeiBatoT 0,1 H pactBopom NaOH mo
c11a00-pO30BOI OKPACKHU.

Tutpyemyio KMCIOTHOCTh nuTareiabHou cpensl (K), B rpamycax
TepHepa, paccunuThIBatOT MO GopMyJIe:

K=V1*10,

rae K — turpyemast kucnotaocts, T; V1 - 00bem 0,1 H pactBopa NaOH
ML, TIomIe Iero Ha TutTpoBanue 10 M nmutarensHO# cpensr; 10 -
ko3 unueHT nepecuera Ha 100 M1 mUTATENBHOM Cpenbl.
Paccuntarh KUCIOTHOCTH MUTATENIBHOM CPEJibl, €CIIM U3BECTHO, UTO V1=
,5 ML

2. Ocywiecmeums no020moeKy nUmMamesbHoil cpeovl

Paccuntarh KONIMYECTBO KOMIIOHEHTOB, KOTOPO€ HEOOXOAUMO
st mpuroroBiaeHuss 250 M mHTaTenpbHOM cpenpl.  Penentypsl
MUTaTEIbHBIX cpea B pacuete Ha 100mt npuBeneHsl B Tabmuie 1.

Tabmmma 1 - BapuanTel MUTATETBHBIX CPE

KoMmnoHneHTHI, Bapuant
Ha 100 mu cpenpl 1 2 3 4 5 6
Caxapo3a, T - 3 - - - -
I'moko3a, T 3 - 3 6 3
JlakTo3a, r - - 3 - - -
Na NOsz (20% 5 5 5 5 10 5
p-p), M1
KH2PO4 (10% 2 2 2 2 4 2
p-p), MiI
KCI (5% p-p), mn 1 1 1 1 2 1
MgSQO4-7H20 (1% 1 1 1 1 2 1
p-p), M1
FeSO4-7H20 (1% 1 1 1 1 2 1
p-p), MII 0,3 0,3 0,3 0,3 0,6 0,3




Kon nnaukaropa

Nuaukarop JOCTUXEHUS] KOMIIETEHIUN

OneHouHbIE CpescTBa

CaO (10% p-p), - - - + - -
MII 6,5-6,8 | 6,5-6,8 | 6,5-6,8 | 6,5-6,8 | 6,5-6,8 | 4
Butamuab
PH
3agaum:

4. O0pazen kepupa HUMEET CIEAYIOIIUE OPraHoJENTHYECKHUE
MOKa3aTeJIu: 1IBET: KPEMOBBII; OJTHOPOJHBII; BKYC:
FOPbKOBAaThIM, KHWCIBIA, HaJW4yue TOCJIEBKYCHS;  3arax:
KHCIIOMOJIOYHBIN, CIeNU(PUIECKU; KOHCHUCTEHITUS :© >KHIKAs.
COOTBETCTBYIOT JIM JIaHHBIE TIOKA3aTelId OPraHOJICITHYECKIM
MOKa3aTeJIsiM Ka4eCTBEHHOT'O MPOIyKTa?

5. Ilpu mpou3BOJCTBE JTUMOHHOW KHUCIOTHI OBLIM YCTaHOBJICHBI
CIIeyIOIIKE TTapaMeTphl KyabTHBHpoBaHus A. Niger 34°C, uepes
4 CyTOK yBEIMYWIM I[OJady BO3JyXa, a 3aT€M CHU3WIH.
SBAAOTCS M JAHHBIE YCIOBHS ONTUMAIbHBIMH I POCTa

npoxayueHra’?
6. Onummute GopMy KOJOHHM, N300paKEHHBIX HA PHUCYHKE
I VTN
/ X (2. )
\! 2/ K\ :%
\\_// NG

8 JIJis ToydeHUs YUCTON KYJIBTYPhl OaKTEPHil OCYIIECTBIISIOT ITOCEB
Marepuana Ha dawky Ilerpu ¢ nurarenbHbiM arapoMm. C 1eNbrO
MOJTyYeHHUs] W30JIMPOBAHHBIX KOJIOHMH Ha TIOBEPXHOCTH arapa IOCeB
OCYIIECTBIISIOT: METOJIOM MCTOIIAIOIIETO ITPUXA, METOAOM «PEIIETKI»
/«mIomIaKu» UM METOJIOM  TOCIEJOBATEIbHBIX  Pa3BEICHHIA.
3apucyiiTe B KAKOM HalpaBJIEHUH paclpeensieTcs NOCeBHOM MaTepuran
10 MOBEPXHOCTH Yaniku [letpu npu nanHOM crocobe moceBa KylnbTypBhl.




6) HOpﬂ)IOK NMpPpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallud, NMOKa3aTEeJIu U KPUTECPUH
OICHUBaAHUA:

HpOMe)KYTOqHaH arrecranuAa IO AUCLHHUIIIINHC «OCHOBBI GI/IOTCXHOJIOFI/II/I» BKJIFOUACT
KOHTPOJIbHBIE Pa0OTHI, MO3BOJISIIONIEE OLEHUTH YPOBEHb YCBOSHHS OOYYaIOUIMMHUCS 3HAHUM,
MPAKTUYCCKUC W AOMAIIHUC 3aJlaHus, BBIABIAIOIINUC CTCIICHDb C(i)OpMI/IpOBaHHOCTI/I yMeHI/Iﬁ n
BJIaJICHUH, IPOBOJUTCS B (pOopMe 3a4€Ta C OLICHKOIA.

MeTtoauyeckue peKkoMeHAalNH /sl IOATOTOBKH K 3a4eTy ¢ OLleHKOIi:

[loaroroBka K 3aueTy C OLIEHKOW OCYIIECTBISETCS Ha OCHOBAHUU METOJUYECKHX
pEeKOMEHIalMii 0 AMCIHUIUIMHE W CIIHMCKA BOIMPOCOB HM3YYaEMOM JTUCIUILIUHBI, KOHCIEKTOB
JIEKIHMH, Y4eOHMKOB U y4eOHBIX MTOCOOUIA, HAYYHBIX CTaTel, MH(POpPMAIIUK CPEeIbl UHTEPHET.

3ader ¢ OIEHKON MPOBOAUTCS B yCTHOUM (popme. OOydaronuics JOMKEH OTBETHTHh HA 2
Bompoca 3k3ameHaTopa. [lo okoHUaHHMU OTBeTa 3K3aMEHATOp MOXET 3a/aTh O0ydaromemycs
JOTIOTHUTEBHBIE W yTOYHSIOMHKE BOMpochkl. Ha moAroroBky K OTBETYy IO BOMpocam
oOyyaroremycst gaercs 10 MUHYT ¢ MOMEHTA MOTYYEHUSI UM BOIIPOCOB.

Pe3ynbTaThl 3aueTa ¢ OlIEHKONH OOBABISAIOTCS O0y4aromeMycsi ocjae OKOHYaHUs OTBETa B
JIeHb CIIa4H.

Kpurepun onenku:

— 3a4TEHO Ha OIEHKY «OTJIUYHO» — OOYyYaroONIUCs JOJDKEH MOKa3aTh BBICOKUM YPOBEHBb
3HAHUW HE TOJBKO HAa YPOBHE BOCHPOM3BEIACHHS W OOBSCHEHHs WH(POpMAIUU, HO U
WHTEJUICKTyJIbHBIC HABBIKA PEIICHUS] TPOOJIeM M 3a7ad, HAXOXKJEHUS YHUKAIHHBIX OTBETOB K
npoGiieMaM, OIIEHKH U BEIHECEHHSI KPUTUYECKHUX CYKICHUII;

—3 aUTEHO Ha OILIEHKY «XOPOLI0» — 00yYaroIUiics T0JKEH MMOKa3aTh 3HaHUS HE TOJIBKO Ha
YPOBHE BOCIIpOM3BENEHUS U OOBsSCHEHUS HHGOpPMAIMU, HO U HUHTEIJIEKTyalbHbIE HaBBIKU
pelieHus npoOieM U 3a7a4, HaX0Xk/IeHUsl YHUKAJIbHBIX OTBETOB K MTpo0iieMam;

— 3a4TE€HO Ha OIICHKY «YJAOBJIETBOPUTEJIbHO» — O0YUYaIOUIUIICS TOJKEH MOKa3aTh 3HAHUS
Ha YpOBHE BOCIIPOU3BE/ICHUS U 00bsICHEHNS HH(GOPMaIlUU, UHTEJUIEKTyallbHbIE HABBIKH PEILICHUs
MIPOCTHIX 3a]1aY;

— «He 324YTeH0» — 00yJaIOIIUICs HE MOXKET IM0Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
1 00bsicHEeHUS MH(pOpMaLIUK, HE MOXKET MTOKa3aTh MHTEIUIEKTYalIbHble HABBIKU PEIICHUS TPOCTHIX
3azad.



IIpuioxenne 3
MeTtoanyecKkue yKa3aHusl 0 BHINOJTHEHHIO MPAKTHYECKHUX PadoT

IIpakTnueckas padora 1
«O0saacTu npuMeHeHns] OMOTEXHOJIOT I

Lenp 3aHATHSA: U3YYUTH 00JIACTH MPUMEHEHUS] OMOTEXHOIOTHHI

buortexHonorus — 3T0 Hayka, KOTOpas U3y4aeT METO/bI MOJTYUYEHUS MOJIE3HBIX IS
YEJIOBEKA BEILIECTB U MPOAYKTOB B YIIPABJISIEMBIX YCIOBHSX, UCIIOIb3YSI MUKPOOPTAHU3MBI, KJIETKU
KUBOTHBIX U PACTEHUH WM U30JUPOBAHHBIC U3 KIIETOK OMOJIOTUYECKUE CTPYKTYPHI.

UYenoBek MCHONB30Ball OMOTEXHOJIOTHYECKHUE MPOIECCHI €11€ MHOTHE THICSYH JIET Ha3al:
JIOAM 3aHUMAJIMCh THMBOBAapEHHEM, TNEKIW XJie0; OHU MPUIYMaU CIOCOOBI XpaHEHUs |
nepepaboTKH MPOAYKTOB MyTeM (epMeHTaIuu (MPOU3BOACTBO ChIpa, YKCycCa, COEBOTO COyca),
Hay4YWINCh JIeJIaTh MBUIO U3 JKHPOB, W3TOTABJIMBATh MPOCTEUIIINE JIEKAPCTBA U TMepepadaThIBaTh
OTXOJIBI.

OpnHako TOJNBKO pa3pabOTKa HOBBIX METOJIOB, SIBJISIFOIIMXCS OCHOBOW OMOTEXHOJIOTHYECKUX
MIPOIIECCOB, MO3BOJIUIIA YIYUIIUTh YK€ UMEIOIIHECS MPOIECCHl M MPOIYKThI, & TAKXKE CO3/1aBaTh
OpUTHHAJBHBIE CIOCOOBI TONYYCHHUS HOBBIX, paHEe HEIOCTYMHBIX BEUIECTB W OCYIIECTBISATH
HOBBIE TIPOIIECCHI.

C momoIIp0 COBPEMEHHON OMOTEXHOIOTHU B HACTOSIIIEE BPEMS TMOTYUYaOT TAaKUE MMUIIEBHIS
MPOIyKThI, KaK MHUBO, BUHO, CIIUPT, XJI€0, YKCYC, KUCIOMOJIOUHBIE MPOIYKTHI, CHIPOKOTTYCHBIC 1
CBIPOBSIJIEHBIE MSICHBIE MPOMYKTHI W MHOTHE npyrue. Kpome Toro, muimieBass OMOTEXHOIOTHS
WCTIONIB3YeTCSl JUIA  TOMYYEHHUsT BEIIECTB MW COCIWHEHUM, WCIONh3yeMBbIX B MHIIEBON
MPOMBIIIUICHHOCTH: ATO JIMNMOHHAsI, MOJIOUHAs M JAPYyTHe OPraHUYECKHUE KUCIIOTHI; ()epMEHTHBIC
penaparbl Pa3IM4HOro neicTBus — POTEOTUTUYECKHE, aMUJIOJIUTUYECKHE,
LEJUTIONOIUTUYECKHE; aMUHOKHUCIIOTHI U IPYTUE MUIIEBbIE U OMOJIOrMYECKU aKTUBHBIE 100aBKH.

CoBpeMeHHBIC CIEHATMCTHI, padoTaroniue B celabCckoM Xxo3sictBe, B cdepe AlIK,
[TumieBoil MPOMBIINIJICHHOCTH W APYTUX OTpacisiX HApOIHOTO XO3sIMCTBa MOJDKHBI BIalleTh
METOJaMH OMOTEXHOJOTUU W OUOMH)KEHEPUH, YMETh HCHONb30BaTh WX Uil YBEIHYEHUS
MIPOM3BOICTBA MUILIEBOM MPOAYKIINHU, YIyULICHHUS €€ KaueCTBa, 3allUThI IPUPOJIbI OT 3arpA3HEHUS.

1. ITonsiTe OMOTEXHOJIOTHHU, 00JIACTH €€ PUMEHEHUS
Hazganue Hayku « BHOTEXHOIOT U MPOUCXOIHUT OT MPEUECKUX CIIOB «Di0Sy - ku3Hb, «tekeny -
HCKYCCTBO, «l0g0Sy - cltoBO, ydUeHHe, HayKa.

buorexnomnoruss - 3T0 Hayka, KOTOpas Ha OCHOBE IIPUMEHEHHs 3HaHMM B oOnactu
MHUKpPOOMONIOTUY, OMOXMMUHM, TE€HETUKH, TE€HHONH WHXEHEPHUH, HMMYHOJOIMH, XUMHUYECKOU
TEXHOJIOTUH, MPHOOpPO- M MAIIMHOCTPOEHHUS HCIOIb3yeT OHONornyeckue OObeKThl (MHKPO-
OpraHM3MBbl, KIETKH TKaHEel >KUBOTHBIX M PACTEHUIT) MM MOJIEKYJIbI (HYKJICMHOBBIE KHCIIOTHI, OCJIKH,
(dbepMeHTBbI, YIIEeBOAbl U Ap.) U MPOMBIIUIEHHOTO MPOM3BOJCTBA, IMOJE3HBIX /IS YellOBEeKa U
YKMBOTHBIX, BELIECTB U IIPOLyKTOB.

2. O01acTH npuMeHeHusi OMOTEeXHOJI0T UM

1. MeauuuHa, 3IpaBOOXpaHEHHUE, dapmakonorusi. AHTUOMOTHKH, (EPMEHTHI,
AMUHOKHCIIOTBI, KPOBE3aMEHHUTENIW, HYKJICOTUbl, NPOTUBOPAKOBBIE U TPOTHBOBUPYCHBIE
Mpernaparbl, HOBbIE BaKIIMHBI, TOPMOHAIbHBIE TIpenaparbl (MHCYIHH, TOPMOH POCTa), aHTUTENa
JUISl IUAaTHOCTUKY U JICYEHUS], UCCIIEIOBAaHUS IIPUPOJIbI Paka U MPOLECCOB CTAPEHUS OPraHU3Ma,
MPOJTYKThI IMETUYECKOTO MTUTAHUS.

2. Tlonmy4yeHune XUMUYECKHUX BEUIECTB. DTUJICH, PONUJICH, OyTHIICH, OKUCIIEHHBIE YITIEBO-
JOPOJIbl, OPTraHNYECKHUE KUCIIOTHI, TEPIEHBI, (DEHOIIBI, MOIUMEPHI, (HEPMEHTHI, MPOIYKTHI TOHKOTO
OpPraHUYEeCKOr0 CHHTE3a, OJUCAXAPUIBL.

3. JKuBOTHOBOACTBO. YCOBEPIIEHCTBOBAHHE KOPMOBBIX PAIlMOHOB (IIPOM3BOJCTBO OENKa,
AMUHOKHCIIOT, BATAMHHOB, KOPMOBBIX aHTHOMOTHUKOB, ()epPMEHTOB, 3aKBACOK JIJISl CUIIOCOBAHMUS),
BETEPUHAPHBIX TMpenapaToB (aHTUOMOTUKU, BAKIMHBI U T.J.), TOPMOHOB pOCTa, CO3JIaHUE
BBICOKOTIPOJIyKTHBHBIX TIOPOA, TEpecaika OIIOJOTBOPEHHBIX SHIEKICTOK U SMOpPHOHOB,



MaHUITYJISIUY ¢ SMOPUOHAMH.

4. PactenueBonctBo. buopaimoHanbHpIe TECTHLUIBL, OaKTepUaibHbBIE YIOOPEHHS,
HPOU3BOJICTBO OE3BUPYCHOTO MOCAIOYHOTO MaTepuaia, CO31aHUe BHICOKOIIPOIYKTUBHBIX COPTOB U
rHOpPHIOB, YCTOWYMBBIX K OOJIE3HSM, 3aCyXe, 3aMOPO3KaM, 3aCOJICHHOCTH TTOYB.

5. PeibHoe x03stiicTBO. KopMOBOIi 6€110K, (hepMEeHThI, aH THOMOTHKH.

6. Ilumesass MpOMBIIIEHHOCTb. benoK, aMUHOKUCIIOTHI, 3aMEHUTEH caxapa (acmapram,
DIFOKO30()PYKTOBBIN CHPOI), TOIUCAXAPHU/BI, OPTaHMUECKUE KUCIOTHI, HYKJICOTHIBI, JHIUIBI,
nepepadoTKa MUIIEBBIX MPOIYKTOB

7. Oxonorus. YTWiIM3alusi CEIbCKOXO3SHCTBEHHBIX, IPOMBIIIJICHHBIX M OBITOBBIX
OTXOJIOB, CO3/IaHHE 3aMKHYTBIX TEXHOJOTHUECKUX IHKIOB, MPOU3BOACTBO OE3BPEIHBIX
MECTULUOB, JIETKO pa3pyllaeMbIX [TOJIUMEPOB.

8. Hayunble uccnenoBanusi. [eHHO-MHXKEHEPHBIE M MOJIEKYJISPHO-OMOJIIOTMUYECKUE
uccnenopanus (HykinenHoBble kuciotel JIHK, PHK, nykneotuasr u ap.), MeaumuHckKue
HCCIIEI0BaHUs (CPEACTBA TUATHOCTUKU, PEAKTUBBI U T.J1.)

9. Jlerkast mpOMBIIIVIEHHOCTb. YJIy4IlIEHUE TEXHOJIOIMH MepepadOTKu KOX, MPOU3BOJCTBO
TEKCTUJIBHOTO CBIpbs, IIEpCTH, Oymaru, nap(roMepHO-KOCMETHYECKHMX HW3JIEIHM, IMOJydeHHe
OMONOIMMEPOB, UICKYCCTBEHHBIX KOXKH U IMIEPCTH U T.1.

Samanus:
1. Kax BbI moHMMAaeTe TepMHUH «OMOTEXHOIOTUsI»? JaliTe cCBOE ompeieneHne
ATOMY TOHSTHIO.
2. 3anonaute Tadbauny 1

Tabmuma 1- O6mactu npuMeHeHnuss OMOTEXHOJIOTUN

O06acTh MpUMEHEHUS KoHkpeTHbIe TpuMephl TPUMEHEHUS

3. Kaxk BbI mymaeTe, B ueM IMPEUMYIIECTBO OMOTEXHOJOTHUECKHX METOJIOB B
Ka)XJIOM OTpaciu, MO CPAaBHEHUIO C TPATUITMOHHBIMH CIIOCOOAMHU MOTYyYCHHUSI POAYKTOB?

4, CymecTBylOT JIM  HEJOCTaTKM B  OHMOTEXHOJOTHYECKOM  CIOCO0e
MPOU3BOJCTBA?

5. JlaliTe onpenienieHNe TEPMHUHY «MUKPOOPTaHU3MBI-ITPOTYIICHTHI.

6. JlaliTe onpeieneHne TEPMHUHY «IIITAMMbD» MUKPOOPTaHU3MOB.

7. Kakue Tpm Buzma mTamMMOB BBIASISIOT. ONUIIMTE NPEHMYIIECTBA H
HEAOCTATKU Ka)KJI0ro BHJA.

8. Yro takoe «MyTtareHHbie (pakTopb»? IlepeuncauTe uX pasHOBUAHOCTH H
JaiiTe KpaTKyIo XapaKTePUCTHUKY.

9. Kakue BBIACNAIOT MEpUOABl B Pa3BUTHH OHMOTEXHOJIOTHHM U B YEM HX
0COOEHHOCTH?

IIpakTnyeckas padbora Ne2
«IIpuroToB/jeHNe NUTATEIbHBIX OCHOB, CPel M J0NOJHUTEIbHBIX PACTBOPOB)

Ieanb 3ansaTHA:

N3y4nTh METOABI IPUTOTOBIICHUS TUTATENBHBIX OCHOB CPEJl U JOTIOTHUTEIIBHBIX PACTBOPOB
IUIsL KyJIbTUBUPOBAHUS OMOTEXHOJIOIMYECKHX OOBEKTOB.

Ob6opynoBaHue U MaTepUabl

MynsTumMeauiinoe obopynoBanue, npesenrauun MS Office Power Point.

Jns pocta U pa3BUTHS MUKPOOPTaHU3MOB, a TAKXKE JUIsl CUHTE3a LIEJIEBBIX IMPOJIYKTOB
MeTabonn3Ma HeOoOXOTUMO OOECIeUnuTh WX MHUTATeIbHBIMHU BEIIECTBAMU — HMCTOYHUKAMH
yraepoaa, a3ota, Kuciopoaa, hocdopa, cepbl, MUKPOIIEMEHTOB, POCTOBBIX (hakTopoB. Buer u



KOJINYECTBA MPUMEHSAEMBIX CyOCTPaTOB OMPEACISIOT B KaXJIOM KOHKPETHOM CIIydae C y4eToM
¢bu3noIOornUIecKux 0COOEHHOCTEH BHIPALIIBAEMOI KYJIbTYPBI U LIEH KyJIbTHBHpOBaHus. [Ipudem,
€CIT B JIAOOPATOPHBIX YCIOBUAX HEPEAKO BBIPANIMBAIOT MHUKPOOPTraHU3MBbl Ha CHHTETUYECKUX
MIATATEIBHBIX CPENax CTPOro OINPENEJICHHOIO COCTaBa, TO B IPOMBIIUICHHOCTH 4YacTo
UCTOJB3YIOT OoJiee JemeBble HaTypallbHbIe BUBI ChIPhs, UMEIOIINE CIOXKHBIN U HECTaOMIIbHBIN
XUMHYECKHM COCTaB, B TOM 4YMCJIE OTXOABI PA3NMYHBIX IPOM3BOJCTB. VICTOYHMK CBIpBS MiIs
OMOTEXHOJIOTMYECKOTO TIPOU3BOICTBA (2 WHOT/IA, HA00OPOT, KYJIBTYpPY IJIsl IepepaboTKH CHIPbS,
KOTOpO€ HY>KHO YTUJIM3UPOBAThH) BBIOUPAIOT U C YIETOM TEXHUKO-IKOHOMUYECKUX ITOKa3aTeIeH.

1 IloTpeOHOCTH MHKPOOPraHU3MOB B MNHUTATEIbHBIX U JPYrux BellecTBax.
JluMuTHpPOBaHUE U HHTUOUPOBAHME

J1st pocta M pa3sMHOKEHHS MUKPOOpPTraHU3MaM HEOoOXOIWMBbI MHUTATENbHBIC BEIIECTBA,
YIOBJIETBOPSAIOIINE WX TMOTPEOHOCTH B CTPYKTYPHBIX JJIeMEHTax © dHepruu. OCHOBHBIC
XUMUYECKUE DJIEMEHTHI, HEOOXOJMMBIE MJisi BCeX 0€3 HCKIIYEHHS MHKPOOPTraHU3MOB U
noTpebsieMble B OTHOCUTENIBHO OOJIBIINX KOJWYECTBAX, — YTIIEPOI, a30T, KUCIOPO M BOJIOPOIL.

Kpome toro, Mmukpoopranusmsl Hykjatotcs B Gochope, kamuu, cepe, HaTPUHM, MarHuu U
JPYTUX DJIEMEHTaX.

JI71st HOpMaJIBHOT'O POCTa KYJbTYPhl HEOOXOIUMO TIPUCYTCTBUE B TUTATEIIHHOM CpeJie BCEX
MEePEYHCICHHBIX B Tabmuie oaneMmeHToB. OpHako HJTUM  TpeOoBaHMEM OOBIYHO HE
orpaHUYUBalOTCA. BakHO Takke, B Kakoi (hopMe MPUCYTCTBYIOT B CPElIe XUMUIECKUE DIIEMEHTHI.
Hampumep, aBTOTpOodBI CHOCOOHBI HMCHOJIB30BaTh B KAauyeCTBE €IMHCTBEHHOTO HWCTOYHHKA
yIJIepo/1a TaKoe MPOCTOE COSTUHEHHE, KaK JUOKCHUJ YTIIEPOaa, TOT/Ia KaK reTepoTpodbl HE MOTYT
pactu 6e3 OpraHnYeCKUX UCTOYHHUKOB YTJIEpo/a.

2 IIpMHIHUIIBI COCTABJIEHHUS MUTATEJIbHBIX CPejl

Jlisi HOPMABHOTO POCTAa MHKPOOPTaHW3MOB W OHOCHHTE3a IIEJICBBIX IPOIYKTOB
MeTaboIM3Ma HEeIOCTaTOYHO TOJBKO MPHCYTCTBHS B NMUTATEIBHOH Cpeie BceX HEO0OXOAMMBIX
KOMIIOHEHTOB. HeoOxoauMo Takxke, 4TOOBl 3TH KOMIIOHEHTHI COJECPIKAINCh B OINPEICICHHBIX
cooTHomeHusX. Kpome Toro, u3 O0JBIIOro 4mcia, CKakeM, UICTOYHUKOB yIiiepoJa M dHEPruu
HY)KHO BBIOpaTh TOT, KOTOPBI HamboJjiee COOTBETCTBYET (DU3HOJIOTMYECKUM IOTPEOHOCTIM
JTaHHOW KYJIBTYPBIL

Jliist peIBapUTEIHHOrO 1MOA00pa KOJIMYeCTBa KOMIIOHEHTOB MTUTATEIBHON Cpeibl OOBIYHO
MOJIB3YIOTCS JIaHHBIMH XHMMHYECKOTO cocTaBa OuoMacchl. Eciim KynbTypa CHHTE3HpYET H
BBIICIISIET B CpeQy 3HAYUTENbHBbIC KOJIMYECTBA KAKOTO-THOO TPOIYKTa MeTadom3Ma,
JOTIOJTHUTEIBHO TPEOYETCS YUUTHIBATH XUMUYECKYIO (hOpMYITy 3TOTr0 MpoaykrTa. Hampumep, mpu
COCTABJICHUM MMUTATESIBHON CPEIbI VIS JPOKKEH, Ha KOTOPOH Mperoiaraercst BeIpacTutb 30 1/11
ouomaccel, ciemyer BHecTH okosio 3,7 1/1 asora (18 r/m (NHg4)2SOs). Tlpu 3TOM BO3HHKAET
3HAYUTEIBHBIA H30BITOK CEPhI, U €CITU ISl KYJIbTYPhI 3TO HEXENIaTeIbHO, TO CICAYET Moa00paTh
JPYroii MCTOYHHMK a30Ta, HE COJAEpIKaIluii cepbl. [Ipu ompeneneHnu KOJUYecTBa IITFOKO3bl WIIH
JPYroro yriepoJcoepkaiiero cyocrpara ClieyeT YYUThIBaTh, YTO FeTepOTPOPBI UCHOIB3YIOT
ATOT CyOCTpaT Ha KOHCTPYKTHUBHBIC M 3HEPreTHUCCKHE HYXKIbl. PacXo| TIrOKO3bI Ha ATH IIEIH
ompenensitor 1o Bbixony AT®. Ecam oauH M3 KOMIIOHEHTOB Cpelbl JOJDKEH OBbITh
JTUMUTHPYIOHUIMM (4acTo HeOe3pa3INvHO, KAaKOW SJI€MEHT UCUYEPIBIBACTCS B MEPBYIO O4YepeEb), TO
€ro KOJHMYECTBO OMPEAENSIOT TaK, KaK OMUCAHO BBINIE, a OCTAJbHbIE KOMIIOHEHTHI BHOCST B
n30bITKe. Cpe/ipl, COCTaBIEHHBIC IO OMMCAHHBIM BBIIIE MPUHITUIIAM, Ha3bIBAIOT MUHUMAIbHBIMU;
OHM COJIep’)KaT MHUHHUMYM BEIIECTB, HEOOXOMUMBIM Ml CHHTE3a 3aJaHHOTO KOJIUYECTBA
Oouomaccel. Ha mpakThke OOBIYHO WCMONB3YIOT 0OO0Jee CIOXKHBIE Cpelbl, COJepKallue
AMUHOKHUCIIOTBI, O€NKH, BHTAaMHHBI ¥ MHOTHE JpYyrde BEIIECTBa, CIOCOOCTBYIOIINE
WHTEHCUBHOMY POCTY MUKPOOPTAaHU3MOB U CHUHTE3y IENEBBIX MPOAYKTOB. JJis ayKcOTpOhHBIX
MYTaHTOB OMNpEJEICHHAas AaMHHOKUCIOTa WU BHUTaMUH JOJDKHBI BXOJUTh U B COCTaB
MUHUMAJbHOU Cpelbl, TaK Kak 0e3 HUX POCT HEBO3MOXKeH. PazymeeTcs, muTarenbHas cpena,
COCTaBJIEHHas: HAa OCHOBE MPUMEPHOTO MaTepuanbHOro OanaHca KOMIIOHEHTOB, BpSI JIH



00ecreynT ONTUMAJIbHbIE YCIOBHS sl pocTa KyJIbTypbl. OHa SIBJISIETCS JIMIIb UCXOAHOM TOUKOM
1St TOAOOpa ONMTUMAIBHOTO COCTaBa CPe/Ibl, KOTOPBI MPOBOAAT SKCIIEPUMEHTAIBHO, BAPbUPYS B
ONpEAEIEHHBIX IIpe/eNax KOHLEHTPAallUd BCEX KOMIIOHEHTOB Cpeabl. 3aTeéM ONpEeNelsioT
3HA4YEeHHUsl BBIXOJHBIX TOKa3aTenen mporecca (KOHLEHTpAMu OMOMACCHI, IENIEBOTO MPOIYKTa
MeTabosiu3Ma, cojepikaHus Oeiaka B OuoMacce M T. II.) Ha passIMuHBIX BapuaHrax cpen. Ilpu
noadope CcocTaBa MHUTATENbHBIX CpPEA  YacTO HCMOJB3YIOT MAaTeMaTHYECKHE METOMbI
IUIAHUPOBAHUS U OOpabOTKM HKCHEPUMEHTOB, 4YTO PE3KO COKpallaeT TPYyAOEMKOCTb U
JUINTEIbHOCTh PAOOTHI.

3aoanus:
1 3yunTh MOTpeOHOCTH MUKPOOPTAHU3MOB B ITUTATEILHBIX U IPYTUX BEIIECTBAX.
2 U3yuuth 6uocuHTE3 DEPMEHTOB.

Koumponvnvie sonpocwi
1 Kakue BBl MOXE€T€ Ha3BaTh OCHOBHBIE BHUJIbI CBHIPbS, HCIOJIB3YEMOIO B OMOTEXHOJIOTHH B
KauecTBe UCTOYHUKA yriiepoaa?
2 Kakue BemiecTBa, BXOJSIIME B COCTaB KYKypy3HOTO SKCTpakTa, OOYCIOBIWBAIOT €ro
MMUATATEIBHYIO IEHHOCTH I MUKPOOPTaHU3MOB?
3 Kakyio ponb B OHOTEXHOJOTHYECKOM IIPOIECCE HWTpaeT NuTaTenbHas cpena? Onwmmmure
OCHOBHBIE CITOCOOBI KJIaCCU(UKAITUN TTUTATEIHHBIX CPE/I.
4 KakoBbI OCHOBHBIE TPEOOBaHUS K COCTABY M (PM3UKO-XUMHUECKHM XapaKTEPUCTUKAM CPEJIbI.
5 TpeboBaHus K CTEPHIIM3AIUN CPET U TEXHOJIOTMYECKOTO BO3AyXa.
6 OnuImuTe METOJIbI CTEPUITU3AIINH, TPUMEHSIEMbIE B OMOTEXHOJIOTHYECKOM TIPOU3BOJICTBE.
7 Uto Takoe MpelecTBEHHUKH, KaK OHU MCIOJIb3YIOTCS?
8 MoXHO 1M HCHOJb30BaTh YIJIEBOJAOPOIAHOE ChIphe JUIsi OuMocHHTE3a (PEPMEHTOB WU
AHTUOMOTHKOB KYJIbTypaMu rpu0OoB?

IIpakTnyeckas padora Ne3
«BiMsiHHE Pa3HBIX PeKUMOB CTEPUIN3ALMN HA THOEJIb MUKPOOPTaHU3MOB»

Iean 3ansiTUs:

O3HaKOMHTH CTYJICHTOB C TPEOOBAHUSIMH K PEKHMaM CTEPHIIU3AIMH M YCIOBUSIM KOHTPOJIS
CBIPbSI UISI MUKPOOHUOJIOTUIECKUX TPOIIECCOB.

O0opynoBaHue U MaTepHUaIbI

MynbpTuMeauitHoe o0opyaoBanue, npe3eHTauu MS Office Power Point o Teme 3ansrtus.

1 OcHOBBI aCeNTHKH NPOLECCOB MUKPOOHOJIOTHIECKOT0 CHHTE3a

BOJBIIMHCTBO TPOIIECCOB  MHUKPOOHOIOTHYECKOTO0 CHHTE3a IPOBOAAT C YHCTBIMHU
KyJbTYypaMH MHKPOOPTaHU3MOB. B MHKpPOOHOIIOTHYECKOM MPOU3BOJICTBE MPOBOIAT KOMILIEKC
pa3HOOOpa3HbIX MEPONPHATHH, 00ECIEeYUBAIOIINX COXPAHCHHE YHUCTOTHI KYJIbTYphl Ha BCEX
JTamax TEXHOJOIMYECKOTO IMKIa — OT XpaHeHUs NPOOUPKH C OSTAJOHHBIM INITAMMOM B
nabopaTopuu 70 MPOMBIIUICHHOTO BhIpamuBaHus B gepMeHTaTtope. K TakuM MeponpusTasIM
OTHOCSATCS: CTepUIIN3alUs 000pY/IOBaHUS U KOMMYHUKAIUH, 00ecrieueHe UX TePMETHYHOCTH,
CTEePHIIN3AIUS TUTATEIBHBIX CPEJT M adPUPYIOIIETO BO3IyXa, CIICIUAIbHBIC METOIbI 0TOOpa Mpoo,
BHECCHHS B amiapar MHUTATEIbHBIX BEIIECTB, MEHOTACUTENICH M TIOCEBHOIO MaTepuayia W Jp.
HeoOxomumocTs oOecrieueHusl acenTUYECKUX YCIOBHH B OHMOTEXHOJIOTMYECKUX TMpolieccax
00yCIIOBJICHA PSAZIOM COOOpaskeHHi. Bo-TiepBhIX, HOCTOPOHHNE MUKPOOPTaHH3MbI-KOHTAMUHAHTBI
MOTPEOJISFOT TUTATEIBHBIC BEIIECTBA U BBIJACISIOT METAOOIUTHI, TOPMO3SIIUE POCT OCHOBHOMU
KyJIBTYpbl. JTO TeM 0Oojiee CYIIECTBEHHO, 4YTO Takue Haubojiee paclpoCTpaHCHHBIC
KOHTAMUHAHTBI, Kak Bac. subtilis, Bac. megaterium, Bac. stearothermophilus w np.,
XapaKTePU3YIOTCS OYCHb BHICOKMMHU CKOPOCTSIMHU pocTa (110 2-3 4u-1) 1o cpaBHEHHIO ¢ OCHOBHOM
KYJIbTypoii. Bo-BTOpBIX, pa3BUTHE KOHTAMUHAHTOB HEKOHTPOJIMPYEMO U3MEHSET ONTUMAIIbHBIH



PEKUM pOCTa U pa3BUTH OCHOBHOM KyJIBTYpbl. B-TpeTbux, HalM4ne B KyJIbTYpaIbHON KUIAKOCTH
MIOCTOPOHHEH MHUKPO(IIOPHI U MPOIYKTOB €€ JKU3HEACATEIIbHOCTH HEPEIKO CHIBHO 3aTpyAHSET
BBIJICJICHUE LIEJIEBOr0 MPOAYKTAa M CHUXKAET €ro KauecTBO. VIMEITCs W JApyrue NpUYHHBI,
00yCIIOBIMBAIOIINE HEOOXOIMMOCTD COOJIIOJICHUS ACETITUYECKUX YCIOBUI KYJIbTHUBUPOBAHUSL.

[TocTroponHsis MUKpOGIIOpa MOKET Monacte B (pepMEHTaTop ¢ BOJOW, BO3AYXOM HIIH C
mOObBIM W3 BHJOB ChIpbs. [l XapaKTEpUCTHKH 3arpsS3HEHHOCTH BOABI M BO3AyXa
MUKPOOpPraHW3MaMH TMpUBEAEM clieaylomue aanHbie. CoaepkaHne MHKPOOPTaHM3MOB B 1 Mt
BOJIBI M3 apTE3HAHCKUX CKBAXHH okojo 10%, 3 Topozackoro Bomonposona — 103-10%, u3 pex umm
sonoxpaummum — 10*-108, B crounsix Bogax — 108-10'2. Cpenu mHux a’poGHble campoduTHEIE
MUKPOOPTraHMU3MBbI, HanOoOJiee OMACHBIE C TOYKH 3PEHUS 3arps3HEHHs] OMOTEXHOJOTHYECKUX
niporieccos, coctarisitot 0,1-1 %. Conepkanre MUKpOOPTraHU3MOB B BO3/IyX€ CHIIBHO KOJIeOIeTCs
B 3aBHCHMOCTH OT paioHa, B KOTOpOM GepyT mpoby, n coctasiser oT 100 10 10 000 B 1 m°. B
HETIOCPEJICTBEHHOM OJIM30CTH OT MHUKPOOMOJIOTHUECKIX TPOU3BOJICTB 0OCEMEHEHHOCTh BO3AyXa
pe3ko Bo3pactaeT. [IpakTHuecKku BCe BHIBI MCIONB3YEMOTO CHIPhS B TOW WM MHOW CTENEHU
00ceMeHEeHbl MUKPOOPTaHU3MaMHU.

2 OcHOBHBIE METOIbI 00ecTeYeHUsI ACENTHYECKHUX YCI0BHIi

MeTopl, TPUMEHSEMbIC IS HMCKIIOUYEHUS BO3MOXKHOCTH IIOMAJaHUS B  KYJBTYPY
MMOCTOPOHHEH MHUKPO(DIOpPHI, OCHOBAaHBI JHUOO Ha 3aJepKKe, JTUOO Ha YHUYTOKEHUU
MUKpOOpraHm3mMoB. K MeromaM, OCHOBaHHBIM Ha TIEPBOM TIPUHITUIIC, MOXXHO OTHECTH
CTCPWIIM3YIONIYIO0 (PHIBTPAIMIO BO3/yXa M KHJIKOCTEH (PacTBOPOB IMUTATEIIBHBIX BEIIECTB), a
TaKkKe TePMETH3AIMI0 TEXHOJIOTHYECKOro Oo0OpyJoBaHUsS M KoMMyHHUKanuid. K wmeromam,
OCHOBaHHBIM Ha YHWYTO)XKCHHH MHKPOOPTAHH3MOB, OTHOCSATCS TEPMHUECKas, XUMHYCCKas H
paguanMoHHasl CTepUIM3anuu (MOHM3UpYIoIIee u3aydeHue). B OmoTexHosioruum Hambosee
pacmpocTpaHeHa TepMuueckas crepuiausanus. OHa TOpUMEHsAETCs JUIsl  CTepUIIM3alUU
o0opy/noBaHUsT M KOMMYHHUKaIUi, MUTATENbHBIX CpEel U TEXHOJOTUYECKHX DPACTBOPOB, IS
CO3/IaHUs TEIUIOBBIX 0apbepoB, MPEMSITCTBYIOUINX MPOHUKAHUIO MUKPOOPTaHU3MOB B anmnapar BO
BpeMsi 0TOopa 1po0, BHECEHUS TTOCEBHOTO MaTepuaia u 100aBok. B kauecTBe CTEpHIIM3YIOIIETO
areHra Mpu TEPMHUUYECKON CTEpUIM3aluU OOBIYHO HCIIOJIb3YIOT HACBHIIICHHBIM BOASHON Map
Pa3IMYHOTO JABJICHUS U TeMIepaTypbl. XUMUYECKYIO CTEPHIIM3ALMIO TPUMEHSIOT OOBIYHO IS
TEX AJIIEMEHTOB 000PYI0BaHMs, KOTOPbIE HE BBIIEPKUBAIOT HarpeBaHus A0 temmeparyps 110-130
°C, HeoOXOIuMOM JyIs TEIUIOBOM CTepuian3auuu (HEKOTOphle JAaTYMKU M ApPyTrHe CpeacTBa
KUITuA, bunsTpsl 1715 BO3ayXxa v )KUJIKOCTEH). B kauecTBe areHToOB XUMHUUYECKON CTEPHITH3AIIIN
UCIONIB3YIOT (OpMaNblerusl, OKCUJ JTHJIEHA, [-TPONUOHONIAKTOH U Jp. PamuanuonHas
CTepUJIM3alUsl OCHOBaHA Ha TYOMTENbHOM BO3JCHCTBUM MOHU3UPYIOUIETO U3TyUYEHUsI Ha KIETKU
MUKpOOpranu3moB. OHa TOKa HE Hallla IIUPOKOrO MPUMEHEHHS B MUKPOOHOIOrHYECKOM
MPOMBIIIJIEHHOCTH.

Cmepunuzyrowas unbmpayus

OTOT MeToa obOecrevrBaeT IMOJIHOE WM YaCTHYHOE 3a/ep)KaHue MUKpoopraHuzmoB. OH
IIUPOKO MPHUMEHSETCS JJIsl OYHUCTKU Ta3oB (A3PUPYIOLIErO BO3AyXa) U KUAKOCTEH (TJIaBHBIM
00pa3oM, Ha KOHEUHBIX CTaJAUSIX MPOU3BOACTBA (PapMaIleBTUUECKHUX MTPEMapaToB).

Tepmuueckas cmepunuzayus

Tepmuueckas crepunuzalis 000pyI10BaHMs, KOMMYHHUKAIIHH, MTUTATENBHBIX CPEll U APYTUX
TEXHOJIOTHYECKHX KHUIKOCTE OCHOBaHa Ha TOM, YTO MPHU BBICOKUX TeMIIepaTypax MOruOarT Kak
BETETATUBHBIC KJIETKH, TaK M CIOPbI MUKpOOpraHu3MoB. CTemeHb BO3JIEHCTBUS MOBBIIICHHOMN
TEeMIIepaTyphl 3aBUCUT OT BUJa MUKPOOPTraHU3MOB, UX KOHIICHTpAIIH, GU3NIECKOTO COCTOSTHUS U
npyrux ¢aktopoB. Hambonee ycTOHYMBBI K BBICOKUM TeMIiepaTypaMm TepMO(UIbHBIE
MUKPOOPTaHU3MBI, CIIOCOOHBIE HE TOJILKO BBDKHMBATh, HO U Pa3MHOXKATHCS MPU TEMIEpaType,
ryOUTENbHOM At OONBIIMHCTBA MUKPOOPTaHU3MOB. TepMoQuIIbl (TOUHEe, UX CIOPBI) CIEAyeT
paccMaTpuBaTh TPU  pacueTe pPEeXUMOB TEPMHUECKON CTEPWIM3AIMH, TapaHTHUPYIOMINX
YHHUYTOKEHHUE TOCTOPOHHEN MUKPOQIOPHIL.



[IpakTuyeckas peanu3ansi TEPMUYECKOW CTEPWIM3AIMK 3aBHCUT, TNPEXKIE BCEro, OT
CTepHIIN3yeMOro oobekTa. Tak, mycTble anmaparbl 1 KOMMYHHKAIIMU Yallle BCETO CTEPUIIN3YIOT
HACBHIIICHHBIM BOJITHBIM MapOM, MMUTATEIbHBIE CPEAbl U APYTHE KHUJIKOCTU — MyTEM HarpeBaHHs
I0J1 IABJICHUEM, B PsiJIe CITy4aeB CTEPUIIN3YIOT TOPIYMM BO3YXOM (CyXOil xap).

Haunbonpmmm OakrepuniuanbiM 3PQekToM o007a1acT HACBHIIICHHBI BOJSHOW Map MOJ
napreHreM. ['mOens MUKPOOPTaHW3MOB TIOJ] JIEHCTBHEM BBICOKMX TEMIEpaTyp NMPOUCXOAWUT B
pe3ynbTaTe KOaryJsnuy OeIKoB.

BaxxHoe 3Ha4eHHE MPU STOM UMEET COZIEp)KaHue BOJBI B KIETKE — 4eM OO0JIbIIE BOJBI, TEM
HIDKE TEMIIepaTypa KoaryJsiuu OeJIKOB.

3 Crepuiin3anusi 000pyA0BaHUA M KOMMYHHKALMI

Js oOecrieueHHs] acCeNTUYECKUX YCIOBUM HEOOXOIUMO OCYLIECTBIATH CTEPHIIN3ALUIO
BCEX anmnaparoB, KOMMYHHKAIUi, a TakXe 3JIEMEHTOB 3allOpPHO-PETYJIUpPYIOLIEH apMarypbl U
cpeacts KUII, KOHTakTHpyrOUIMX C KyJbTYpOW MHKPOOPraHW3MOB HJIH CO CTEPWIBHBIMH
MaTepUaJbHBIMU MOTOKaMH. IIpombIlUIeHHBI (epMeHTaTOp MpeAcTaBiIsieT COOOM CII0KHYIO
TEXHUYECKYI0 CHUCTEMY, OCHAILlEHHYI0 MHOXECTBOM TpPYyOOIIPOBOJOB, MITYLIEPOB, NaTUYUKOB,
MO3TOMY TPHU COCTaBJICHHMM MOHTAXHOW CX€Mbl HEOOXOJMMO IpPEeayCMOTPETh BO3MOKHOCTh
TEPMUYECKON CTEPUIIN3AIMH alapaTa U BCeX IITYLEPOB U JIEMEHTOB €r0 «O0BSA3KM».

4 PeskxMbl CTEPpUIM3ALUN

[Ipumensitor camble pa3HOOOpa3HblE PEKHUMbBI CTEpUIM3AIMM  OOOpPYJIOBaHHUS U
KoMMyHUKanui. Ha mpaktuke myctele anmapaThl 007bIIOr0 00beMa OOBIYHO CTEPHIIM3YIOT B
teuenue 1 4 npu temneparype 120-130 °C, a kommyHukanuu — ot 1 1o 4 4 npu 120-126 °C.
Pe3ynbTaThl crienuanbHBIX HCCIEAOBAHUN IMOKA3ald, YTO JUIsl CTepUM3aluu (EepMEHTATOPOB
BMECTHMOCTBIO 63 M° jKenaTenbHO MOAaBaTh Map B BEPXHIOI YacTh ammapaTa, a yaanlsTh
MapoBO3JYIIHYI0 CMEChb U KOHJEHcaT cHu3y. B stom ciywae TpeOyemasi Temmeparypa
CTEPHJIM3AIIMN JOCTHTAaeTCsa B 2-3 pa3a ObICTpee, YeM MPH yJIajJeHUW MapOBO3IYIIHON CMecH
yepe3 BepxHuil mryuep. Bo Bpems crepunm3anui HeoOXOAUMO MOJTHOCTHIO OTKPBHIBATh BEHTHIIb
Ha JIMHUU HWXKHETO CIyCKa Ul OTBOJA KOHAEHCATa W3 HIKHEW 4acTH amnmnapara, WHaye MIpu
CKOIUICHUH KOHJIEHCaTa TeMIeparypa B 30He cHikaercs 1o 110 °C.

3aganus:
1 VI3y4nTh OCHOBHBIC KOHTAMHUHAHTHI OMOTEXHOJOTHYECKUX TTPOU3BOJICTB.
2 V3y4uTh pEKUMBI CTEPHIIA3AIMH OCHOBHOT'O 000Dy I0BAHHS.

KoHTtposbHbIe BOITPOCH

1 Kakue Bbl MOKeTe Ha3BaTh OCHOBHBIE METO/bI 00E€CHIECUEHUS ACENTUUECKUX YCIOBUN?

2 Yro Takoe KpuTepuil crepuin3aluy, Kak OH ornpenensercs?

3 Kakue 30HBI anmapaTa U CBA3aHHBIX C HUM KOMMYHMKallU{ TpyJIHEE BCEro MOJIAIOTCS
TEPMUYECKOH cTepuiIn3anuu?

4 Moxet a1 GuIbTp ¢ nopamu auameTpoM 20 MKM 3a/iepKUBaTh YaCTULbI pa3MepoM OT 1
1o 10 mxm nipu punbTpanuu Bo3ayxa? Kak ato npoucxomur?

5 Kak ocymiecTBisieTcs MNOATOTOBKA BO3AyXa s aj’pallil B OMOTEXHOJIOTMYECKHUX
MIPOU3BOJICTBAX ?

6 Kakue cyniecTByroT METO/IbI IPOBEPKHU I€PMETUYHOCTH ammapaToB?

IIpakTnuyeckas padora Ne4
«OcHOBHBIE cTAANH OMOTEXHOJTOTHYECKOr0 NPOU3BOACTBA»

HCJ’IL 3aHaTUS:. (O3HAKOMHTLCI C  OCHOBHBIMH CTaausaMH OMOTEXHOJIOTHYECKOTO



IIpOU3BOJACTBA. I/ISyT-II/ITB OCHOBHBIC HAITPABJICHUA PA3BUTUA OMOTEXHOJIOTUH.
OcHOBHbBIE HalnpaBJ/ICHUA B OHOTEXHOJIOTHM:

1. Co3nanme HOBBIX OHOJOTHYECKHM AKTHBHBIX BelIeCTB H JIEKAPCTBEHHBIX
NpenapaTos VIS MeIUIHHBI

AHTHOMOTHKH — crie(pUUECKHe MPOAYKTHI KU3HEIEATSIBHOCTH, 00JIalatone BEICOKOM
(U3MOTOTUYECKON aKTHBHOCTHIO IO OTHOIICHHUIO K OIPEIeICHHBIM IPYyIIIaM MHKPOOPTaHH3MOB
U K 3JI0KAaYeCTBEHHBIM OITyXOJISIM, U30MpATEIbHO 3aJeP>KUBAIOIINE MX POCT WM MOIHOCTHIO
nojasisitonue paspurue. Becero msBectHo okono 5000 aHTHOMOTHKOB, HO HE BCE W3 HHX
JOMYIIEHBl Ui NMPUMEHEHHs] B MEAWIUHE. DTO CBSA3aHO C TOKCHYHOCTBIO CYIIECTBYIOIIUX
AHTHOWOTHKOB, AJNIEPTUYCCKUMU PEAKITUSIMU, BEI3BIBACMBIMU UMH, HAPACTAHHEM YCTONYUBOCTH
MaTOTEHHBIX MUKPOOPTAaHU3MOB K IIPUMEHSEMBIM TIperiaparaM u Jp. [103ToMy mporCcXoIUuT MOUCK
HOBBIX AHTHOMOTHKOB TIO CPEJICTBAM WCHBITAHUS HOBBIX MPOAYIIEHTOB, XUMHYECKOH
Mo (pHUKAIIH, KIIETOYHON U TeHETHYECKON HHKEHEPHUH.

T'opMmoHBL. BHOTEXHOJIOTHS TPEIOCTABISET MEIWIIMHE HOBBIC MYTH TOJYYEHHS IEHHBIX
TOPMOHAJILHBIX TpenaparoB. PaHplle TOPMOHBI TIOTyYaJld U3 OPTaHOB U TKaHEW KUBOTHBIX U
genoBeka. TpeboBaiock MHOTO MaTepHaia JJisl MOJTydeHHst HeOOBIIOT0 KOJIMYeCTBa MPOoayKTa. B
HACTOsIIIIee BpeMsl C NMPUMEHEHHEM T'€HHOWH)XCHEPHBIX IITAMMOB TOJYYarOT TOPMOH pOCTa
(coMaToTponuH), WHCYJIWH (PEryJHpyeT YPOBEHb TJIIOKO3bl B KpPOBH), KOPTH30H (TOPMOH
HA/IMMOYEYHUKOB) M JIDYTHE€ TOPMOHBI. DTO TMO3BOJSET CHU3HUTH CTOMMOCTH TIpenapaToB W
MOJTy4YaTh WX B OOJIBITUX KOJINYECTBAX.

WNuTepdeporsl — BBACHAIOTCA KISTKAMH 4YelIOBeKa M KMBOTHBIX B OTBET Ha
nHUIMpoBanue Bupycamu. OHM 00J1a1al0T aHTUBUPYCHOM aKTUBHOCTHIO. /10 BBEIEHUS METOIOB
TCeHHOW WH)XCHEPHUU MHTEPPEPOHBI MOTyYaId U3 TOHOPCKOM KPOBU — MO | MKT HEOYHIIEHHOTO
uHTepdepoHa u3 1 J1 KpoBH, T.e. MPUMEPHO OIHY 03y IS MHBEKIMH. B HacTosmiee BpeMs
UHTEPGEPOHBI YCIEIIHO MOIYyYaloT ¢ MPUMEHEHHEM Te€HHOMHXCHEPHBIX mTaMMoB ESscherichia
coli, apoxokei, KyJIbTHBUPYEMBIX KJIETOK HACEKOMbBIX M MIICKOMUTArOmuUX. MHTephepoHbI
UCTIOJNB3YIOTCS IS JIeUeHUs1 00JIe3HEH, BRI3BIBAEMBIX BHPYCaMU reprieca, TermaTuToB U JIp.

PexoMOWHaHTHBIC BaKIMHBI M BaKIUHBI-AHTUTCHBL. BaknuHanus — OJWH M3 OCHOBHBIX
croco0oB  0oprObI ¢ WHGOEKIMOHHBIMH 3a0osieBaHUsAMH. IlyTem BceoOmiel BaKIUHAIIUN
JUKBUAMPOBAHA HATYpaJibHAsI OCIIa, OTPaHUYCHO PACIPOCTPaHEHUE OCIICHCTBA, MTOJIMOMHUEIINTA,
KENTOU JIMXOpPaZKH. BoiblIoe SKOHOMHYECKOE 3HAYCHHE MMEET pa3padOTKa BAKIIMH IPOTUB
0oJie3HEH CeIbCKOXO3SAWCTBEHHBIX JKUBOTHBIX (HIP — HAPYIICHHWE ICUXUYECKOTO Pa3BUTHS,
surypa). TpaJuIMOHHBIC BAaKIIMHHBIC IPENapaTbl M3TOTOBJSIOT Ha OCHOBE OCIIA0JICHHBIX HIIU
WHAKTUBUPOBAHHBIX BO30yauTesei Oosie3Hell. CoBpeMeHHbIE OMOTEXHOJIOTMYECKUE Pa3padoTKu
MPEyCMaTPUBAIOT CO3/JaHNE PEKOMOWHAHTHBIX BaKIMH M BAaKIIMH-aHTUTCHOB. BakIuHbI 000MX
TUTIOB OCHOBaHbI HA TCHHOUHXCHEPHOM IOIXO/IC.

@depMEeHTBI MEIUIMHCKOTO Ha3Ha4YeHHs. MHOrooOpa3sHO TNpUMEHEHUE (HEepPMEHTHBIX
MpernaparoB B MeUIMHE. VX HCIIONB3YIOT [T PACTBOPEHUS TPOMOOB, JICUCHHUST HACIICICTBEHHBIX
3a00JIeBaHUi, OCBOOOKICHHUS OPraHM3Ma OT TOKCHUYECKHMX BEIIECTB H JIp.

DepMeHTHI ISl MUIIEBOU MPOMBIIIIIEHHOCTH, [Tl CETbCKOXO03HCTBEHHBIX IIENIEH.

2.Co31anne MHMKPOOHMOJIOTHYECKHX CPEACTB 3allMThl PACTeHHil OT 0oJie3Hell M
BpeanTesieil, O0aKkTepHAJbHBIX YI00pPeHHH, HOBBIX BBICOKONPOAYKTHBHBIX COPTOB H
rHOpHI0B CEJIbCKOXO03SHCTBEHHBIX PACTCHUH

buoTexHonornyeckue myTy 3aiuThl pacTeHUI 0T O0JIe3HEH U BpeuTeneil BKII0YaroT:

- BBIBEJCHHE COPTOB PACTEHUH, YCTOMUUBBIX K HEOIATONPUATHBIM (aKTOpaM;

- XUMHYECKHE CcpeicTBa OOpbOBI C COpHSAKAMH, TpbI3yHaMH, HAaCEKOMBIMH,
¢buTONaTOreHHBIMU TpUOaMU, OAKTEPUSIMH, BUPYCAMU;

- Ouojoruueckue cpeicTBa OOpbObBI € BPEOUTEISIMM, MCIOJIB30BAHHE HX
€CTECTBEHHBIX BParoB M Mapa3uTOB, a TaKKe TOKCUYECKUX MPOAYKTOB, 00pazyeMbIX



YKUBBIMU OpPraHU3MaMHU.

Hapsny c¢ 3amuroid pacreHuMM CTaBUTCA 3a7adya NOBBILICHUS NPOJYKTUBHOCTH
CEeJIbCKOXO3SIUCTBEHHBIX KYJIBTYp, HMX MHIIEBOM (KOPMOBOW) IIEHHOCTH, CO3[IaHUS COPTOB
pacTeHHMIA, pacTyIIUX Ha 3aCOJICHHBIX MOYBAX, B 3aCYNIJIMUBBIX U 3a00JI0YCHHBIX pailoHaX.

3.Co3nanue UEeHHbIX KOPMOBBIX [100aBOK /Jsi TOBBIIIEHUS MNPOIYKTHBHOCTH
“KHBOTHOBO/ICTBA

I[JI?I IIOBBIIIICHU A MMPOAYKTUBHOCTHU KHUBOTHBIX HYXCH HOJIHOIIGHHBIﬁ KOpM.
buoTexHonornyeckass MPOMBIIUIEHHOCTh BBITYCKa€T KOPMOBOW O€JOK Ha 0a3e pas3iIuuHBbIX
MHUKPOOPTraHU3MOB — OaKTepuii, TpuOOB, Ipoxokei, Bogopocineil. boraras Oenxamu Gmomacca
MHUKPOOPTaHU3MOB C BBICOKONH 3(PPEKTUBHOCTHIO YCBAMBAETCSA CEIbCKOXO3SIHCTBEHHBIMU
JKHUBOTHBIMMU.

Bonpmoe 3HaueHme JUIA KUBOTHOBOJACTBA HMECT O6OFaHICHI/Ie PaCTUTCIIBHBIX KOPMOB
MHUKpPOOHBIM OesTKOM. J[711 3TOro MUPOKO UCTIONB3YIOTCS TBEPAO(A3HbIE IPOIIECCHI.

4.Co31aHUe HOBBIX TEXHOJIOTHIl MOJyYeHHUs] XO35IliCTBEHHO LEHHBIX MPOAYKTOB JJsl
HCNOJIb30BAHNS B MUIEBBIX U IPYTUX OTPACIAAX NPOMBIIILJIEHHOCTH

AMHWHOKHUCIOTHI (IIUCTEUH, METHOHHH, JIM3WH, TIyTaMaT) — TMOBBIIMICHUE MUTATEIbHON
IIEHHOCTH TUIIH, YCUJICHUE apOoMaTa MSICHBIX, PHIOHBIX, TPUOHBIX H3ICIIHM.

Onuromnentupl (acrapraM, TayMaTWH, MOHEJUIMH) — HU3KOKAJIOPHITHBIC, OYE€Hb CIIAIKHE
BEIIICCTBA.

DepMeHTHI:

- B-T'anakro3umaza - MPOW3BOJCTBO OE€3JIAKTO3HOTO MOJIOKA, OCBOOOMXIECHUE MOJIOYHOMN
CBIBOPOTKH OT JIAKTO3bI, TPUTOTOBJICHUE MOPOKEHOTO;

- MukpoOHbBIe MpoTea3bl — CHIPOBAPECHHE, YCKOPEHUE CO3PEBAaHMs TECTa, MPOU3BOACTBO
KpPEKEpOB;

- ®OunuH, TPUIICHH, OpOMENTaHNH — YCKOPEHHUE MapUHOBAHHS PBIOBI, yAaJlGHHE Msca C
KOCTei;

- JIunassl — mpuganue crnenupuIecKoro apoMara CeIpy, IIIOKO0JIa Ty, MOJIOYHBIM MTPOIYKTaM,
yIIy4IlIeHUEe KauyeCTBa B30OMTHIX SUYHBIX OCIIKOB;

- ['mrok0300KCcHIa3a B COUYETAHUM € KaTajaa3ol — ynajJeHUue KUCIOpOoaa U3 CyXOoro MOJIOKa,
ko(e, muBa, MalioHE3a, TUMOHHBIX, alleJIbCHHOBBIX U BUHOT'PAIHBIX COKOB.

Butamunst (A, Bi1, B2, Bs, B12, C, D, E) — noBbInenrne nuTaTeIbHOM IEHHOCTH MUIIEBBIX
MPOJIYKTOB, aHTUOKCUIAHTHI.

Opranndeckue KUCIOTHI (yKCycHas, OCH30iHas, MOJIOYHAs, TJIIOKOHOBAs, JTUMOHHAs) —
KOHCEPBAHTHI, apOMAaTH3aTOPHI.

5. Cozoanue s¢hhexmusnot mexnonocuu nepepabomku u OYUCMKU NPOMBIULICHHBIX U
ObIMOBLIX OMX0008.

BakHOo#l cOCTaBHOH YacThi0 COBPEMEHHOH OMOTCXHOJIOIMH SIBJISICTCS OYHMCTKA BOJBI OT
3arps3HCHUH, a TAKXKE YTUIM3AIMS PA3JIUYHBIX MPOMBIIUICHHBIX U OBITOBBIX OTXOJ0B. MeTObI
TaKOW OYMCTKM OCHOBAHBl HAa HCIONb30BAaHUM CHEUU(PUUECKUX OUOIOTHYECKHX COOOIIECTB,
HOCSIIIIUX HAa3BaHUE AKMUGHO20 UAd, IS TIyOOKOW YTHIM3AIlMM KaK OPraHWYecKuX, TaKk U
HEOPraHMYECKUX 3arpsS3HEHM, OCTABIIUXCS B BOJE MOCIIE APYTUX BHIOB OUUCTKHU.

buorexHonornueckne MPOU3BOJCTBA  SBJISAIOTCA  BECbMa  IEPCIEKTHBHBIMH, 4YTO
00YCJIOBJIEHO UX KOMIAKTHOCTBIO, KPYITHOMACIITAOHOCTHIO, BEBICOKUM YPOBHEM aBTOMATHU3ALUU
U BBICOKOM IIPOU3BOAMTEIBHOCTBIO TPY/a.
IIporiecchl OGMOTEXHOIOIMUYECKUX MPOU3BOACTB pa3HOOOpa3Hbl, HO BCE OHUM UMEIOT MATh OOIIMX
OCHOBHBIX CTaJInii, KOTOPBIE PA3JINYAOTCS MO LEJSM U IPUHLUIIAM X JOCTHIKECHHUSI.
OO0mas 0MOTEeXHOJIOrMYeCKas CXeMa NMPOU3BOACTBA IPOAYKTOB MHKPOOHOI0 CHHTE3a
1) [Monyuenne nmoceBHoro Matepuaina. IloceBHOI MaTrepuan npeacTaBiseT cOOOH YUCTYIO



KyJIbTYPY MHUKPOOPTaHU3MOB-TIPOAYIIEHTOB, Pa3MHOKEHHYIO B JaOOpaTOPHBIX YCIOBUSX TPHU
ONTUMAJIBHOM COCTaBE€ MHUTATEIbHOU CpCabl U PCKUMC BbIpalllUBAHUWA. I[JISI CTCpHUJIN3allun
BO3MlyXa B CiIy4ae ad’poOHBIX MPOIECCOB KYJIbTHBUPOBAHUS HCIOIB3YIOT (IIBTPOBAHHE U
yIbTpaduoneToBoe odmydeHne. KynbTypbl MUKPOOPTaHH3MOB-TIPOIYIICHTOB 3aBObI MOTYYaOT
u3 KOJ'IJICKI_[I/Iﬁ B Hp06I/IpKaX Ha arapu3OBaHHBLIX MHUTATCIIBHBIX CPEAax HJIU B aMITyJIax. Yucrasa
KyJbTypa MUKPOOpPTaHn3Ma MOKCT IMOCTOAHHO HUJIK 11O MEPEC H€O6XOZII/IMOCTI/I HUCII0JIB30BaThCA B
npou3BojicTBe. CHava1a KyJIbTypy Pa3MHOXKAIOT B JIA0OPATOPHH, 3aTEM B LIEXE YUCTHIX KYJIbTYpP U
HWHOKYJIAOHH, JAJICC HAIIPABJIAIOT HA KYJIbTUBUPOBAHHUE.

2) IlpuroToBieHHE MNUTATEIBHON Cpenbl — BKIIOYAET CMELIMBAHWE KOMIIOHEHTOB U
crepuwin3anuio. OCHOBY MHUTaTENbHBIX Cpeld Ul  KYJbTUBUPOBAHHUS MHUKPOOPraHU3MOB
COCTaBIISIFOT MCTOYHUKH yriiepoga. CylIeCTBYIOT MHKPOOPTaHH3MBI, CIOCOOHBIE TOTPEOISITH
YIJIEPOJI TOJIBKO U3 BRICOKOMOJIEKYJISIPHBIX COCIMHEHUM, HapuMep OCJIKOB U TIENITUIIOB, B TO K€
BpeMsi MHOTHE OakTepuu U APOXOKH YTUIUZUPYIOT TPOCTEHINHNE YTriIepoa0CcoAepKalinue
COEMHEHMS] - METaH, 3TaHoJ, yriekuciaory. Kpome yriepoja KIETKM MHKPOOPTaHU3MOB
HY’KJIAIOTCSl B UCTOYHHMKAX a30Ta, pocdopa, Makpo- 1 MUKpOlJIeMeHTOB. BemlecTBa 3Toro poga
HaxoJATCS B MUTATENBHBIX Cpe/laX B BUJE COJIEH, B HEKOTOPBIX Cydasx a3oT U ¢ochop MOTYT
YCBAUBATBECA M3 OpPraHUYCCKUX HWCTOYHUKOB, HAOPpUMCP AaBTOJM3aTOB U THUAPOJIU3ATOB
MI/IKpO6HOFO HJIN J)KUBOTHOT'O ITPOUCXOXKIACHUA.

CMelmnBaHe MUTATEILHBIX BCIICCTB MMPOBOAUTCA B pE€aKTOpPax € MEIIaJIKOM. PaCTBopI/IMBIe
KOMITIOHCHTBI CPEAbI NPCABAPHUTCIBHO PACTBOPSAOT B BOJIEC. HepaCTBOpI/IMBIe KOMITOHCHTHI
(HampuMep, KyKypy3HYI0, COEBYIO MYKY, Mel) — cycrieH3upytoT. CocTaBleHHUE Cpeibl CUUTAETCS
3aBEPIICHHBIM, €CIM B pe3yJbTaTe MPOM3BEICHO TIIATEIHHOE H3MEIbUCHUE €€ TBEPbIX
KOMITOHCHTOB.

3aBepiIaronifii dTan MPUTOTOBJICHUS THTATENBHONW cpeapl — crepuim3anus. Haumbonee
IIMPOKOE pacHpOCTpaHEHUE IMOJydmMiia TepMHUUECKas cTrepuinsanus. Bakreimeld mpoOnemoit
P 3TOM SBISIETCS COXPAaHEHHWE TMHTATEIbHBIX CBOMCTB Cpelbl, TaK KaK OOJBIIMHCTBO
cyOCTpaToB, OCOOCHHO YIJIEBOJbI, OKa3bIBAIOTCS TEPMUYECKH HecTaOMIbHBbIMU. Hekoropbie
cyOcTpaTel He TpeOyIOT CTEpHJIM3aIlMH, TaK KaK caMd OOJaJar0T aceNTHYECKUM JICHCTBUEM:
METaHOJI, 3TaHOJI, YKCYCHAasl KUCJIO0Ta U JIp.

3) ®epmentauus (KyJIbTUBUPOBAHHE) - OSTO BCS COBOKYMHOCTH IOCIJIE€OBATEIbHBIX
orepalii oT BHECEHHUs B 3apaHee MPUTOTOBICHHYIO M CTEPUIIM30BAHHYIO MUTATEIBHYIO Cpely
MHOKYJIsATa (IOCEBHOTO MaTepHasa) 10 3aBepIICHHUs IPOLIECCOB POCTa U OMOCHUHTE3a BCIIEICTBUE
MCYepIbIBaHUS MUTATEIbHBIX BellecTB cpeabl. CyliecTByeT /Ba TuMa (epMEeHTALUN: [TOJIyYeHHe
O6roMacchl MUKPOOPTaHW3MOB U MIOJTyY€HHUE IIEHHBIX BEUIECTB, BOSHUKAIOIINX B XOJI€

pocTa WK Ha MOCHEAYIOUINX CTAAUSIX PA3BUTHS KyJIbTYpPHI.

4) Boigenenue ueneBoro npoaykra. Ctaaus BbIACICHUS U OYUCTKU MPOIYKTa CYIIECTBEHHO
3aBUCHT OT TOTO, HAKaIUIMBAeTCA MPOIYKT B KJIETKAX WJIM OH BBIJICNIAETCA B KYJIbTYPaJIbHYIO
KUJKOCTh, WIH € MPOAYKTOM SIBIISIETCS cama KJIeTO4Has Mmacca. Pasnenenue OnoMacchl U
KyJbTYPaJIbHOM XKUAKOCTH - cenapayusi - OCylIeCTBISIETCS HECKOJIbKUMU MeToAaMHu (roTanus,
¢bunbTpanus, uentpudyruposanue). Eciu neneBoit mpoayKT COAEPKUTCS B CAMUX KIemKax, TO
MPOBOJAT pas3pylieHHE KIETOK - JE3UHTErpaluuio - (U3NYECKUMHU, XUMHUYECKHUMH U
XUMHUKO-(pepMEHTAaTUBHBIMU CIIOCOOAMH.

Bbienenue npoayKkTa M3 KYIbMYpanbHOU IHCUOKOCMU ULU 20MO2eHama Pa3pyIIEHHBIX
KJIETOK TPOBOJAT MYTEM €ro OCAXKIEHUS, SKCTPAKIMH WU aJcopOnuu. 3aTeM BbIACICHHBIN
MPOIYKT KOHYeHmpupyrom yIbTpaQuiIbTpallei, BBIMapUBAaHUEM WA OOpaTHBIM OCMOCOM.
[Tocne crabunu3anuu MPOAYKTa B 3aBHUCHMOCTH OT TOTO, KaKUM JOJDKEH OBITh KOHEYHBIN
MPOJYKT: CYXUM WU KUJKHAM, €ro 00€3BOKUBAIOT WM Cpa3y YMaKOBHIBAIOT M OTIPABISAIOT Ha
XpaHEHHUEe U J1ajee - OTPeOUuTeio.

3agaHue:
1. 3apucoBarb B TeTpaau 0OLIYI0 OMOTEXHOJOTHUECKYIO CXEMY MPOM3BOJICTBA MPOITYKTOB
MUKPOOHOTO CHHTE3A.



2. PaccMoTpeTs KaKIylo CTauIo Ipolecca NPOu3BOICTBA.
KoHTpoibHBIE BOIIPOCHI

[lepeuncante OCHOBHBIE CTAAUU OMOTEXHOIOTMYECKOTO TIPOU3BO/ICTBA.
Uto Takoe moceBHOU MaTepuan?
Kak roToBsat noceBHoi MaTepuai B IPOU3BOICTBEHHBIX yCIOBUIX?
Kaxue koMIOHEHTBI BXOJST B COCTAaB MUTATENbHBIX Cpef?
UYro Ttakoe GepmeHTaus?
Kakumu Meromamum  ocyuliecTBisleTCs — pasjielieHHe Ouomacchl  OT
KyJbTYpaJIbHOM KUJKOCTU?
7. B kakom cimyuyae HeoOXoaMMa Je3UHTETpalus KIeToK?
8. Kakwue criocoObl KOHLIEHTpUPOBaHUS MpoaykTa Bam n3BecTHbI?

ogakrwdpE

IIpakTnueckas padora NeS
«O3HaKoMIIeHH e ¢ POU3BOICTBEHHBIMYU JUHUAMHU U TEXHOJIOTUSIMH U3TOTOBJICHHSA
NnoJIy4eHusi OMONpenaparoB»;

ean 3ansiTUs:

O3HAaKOMHUTECA C MPONU3BOACTBCHHBIMH JIMHHUAMHU MW TCEXHOJIOTUSAMHU H3TOTOBJICHUSA
noJiydeHus OuomnpenaparoB. M3yuuTe THNIBI OHONPEINPUSTHM, WX YCTPOHCTBO U PEKHUMBI
paboTHI.

O6opynoBaHue U MaTEpHAIIbI

XKypHan peructpanuu CTyACHTOB, MOJYYaBIIMX HHCTPYKTAX MO TEXHHUKE OE30MaCHOCTH,
MyJIbTHMEIUITHOE 000pynoBanue, npedeHtanun MS Office Power Point mo teme 3ansTusi.

1 TexHo/IOrHYeCKHE OCHOBBI OMOTEXHOJIOTHYECKUX NPOU3BO/ACTB

Baxneiimieir 3amadeit 1000ro OMOTEXHOJIOTHYECKOTO MpoIiecca sBsSeTcss pa3paboTka u
ONTUMU3AIHS HAyYHO-0OOCHOBAHHOW TEXHOJIOTUU W ammapatypsl st Hero. [Ipu opranu3amnun
OMOTEXHOJIOTMYECKHX IMPOU3BOICTB YACTHYHO OBLJI 3aMMCTBOBAH OINBIT PA3BUTON K TOMY BPEMEHHU
XHUMHYECKOH TeXHOJMOrHuH. OJHAKO OHOTEXHOJOTHYECKUE MPOIECChl MMEIOT CYIIECTBEHHOE
OTJIMYUE OT XUMHUYECKUX, B CHIIy TOTO, YTO B OMOTEXHOJIOTUH HCIIOJB3YIOT OO0Jiee CIOKHYIO
OpraHU3aIMIo0 MaTePUH — Oroornueckyro. Kaxkapiii Ononornyeckuii 00beKT (KiieTka, PepMeHT 1
T. JI.) — 9TO aBTOHOMHAsi caMoperyiupyrmiascs ciucrema. [Ipupona OHOIOTHUECKUX TPOIIECCOB
CIIO)KHA W JIAJICKO HE BBISICHEHA OKOHYATENbHO. /[ MUKPOOHBIX MOMYJISIMNA, HarpUMeEp,
XapakTepHa CYIIECTBEHHAs T'€TEPOreHHOCTh MO PsAy MPH3HAKOB — BO3PACT, (PU3UOJIOrHUYCCKAs
aKTUBHOCTb, YCTOMYUBOCTh K BO3JCHCTBHIO HEOMArompusTHBIX (akTopoB cpenbl. OHU Takke
NOJBEPKEHbl CIIYYailHBIM MyTallMsM, 4YacToTa KOTOpHIX cocTaBiser or 10% go 10%
['eTeporeHHOCTh TaKXKe MOXET ObITh OOYCJIOBJICHA HAIMYHEM IOBEPXHOCTEH pasnena (a3 u
HEOJJTHOPOJHOCTBIO YCIIOBUH cpenpl. B oOmieM Buae J000W OMOTEXHOJIOTMYECKUI TpoIiece
BKJIIOUAET TpPU OCHOBHBIE CTaguM: mMpeAPepMeHTAMOHHYIO, (EPMEHTAlMOHHYI0 U
noctepMeHTAI[HOHHYIO.

[IpuHIMNUanpHas cXeMa pealu3alud OMOTEXHOJOTHYECKUX MPOIECCOB B OOIIEM BHJE
MOJKET OBITH MpejcTaBleHa OJIOK-CXeMOH, B KOTOPOM c/ieJiaHa MOIBITKAa OXBATUTh BCE BApUAHTHI
(epMeHTaLMOHHBIX MPOLECCOB (PUCYHOK 1).
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Pucynok 1 — IlpuHnunuanbHas cxeMa peanu3aliy OMOTEXHOJOTHYECKHX IPOLECCO
B (mo Y. 3. Buectyp u np.):

1 — peaxkTOop s NPUTOTOBIIEHUS cpel, 2 — BUXpPEBOM Hacoc, 3 — ammapar i
MIPUTOTOBJICHUS! TBEPIBIX Cpell, 4 — mapoBas KOJOHKA JUIsl TOJOTpeBa Cpei 10 TeMIlepaTypbl
CTepUIIN3aUH, 5 — BBIACPKUBATENb CPEJl PU TEMIIepaType CTepHIn3aluu, 6 — TeImI000MEeHHUK
JUTS OXJIKJIEHUS Cpell, 7 — MEPHUK-COOPHUK MUTATEILHOMN CPelibl, 8 — 103aTop, 9 — aHadpOOHBIMA
dbepmentep, 10 — rmyOuHHBINA adpoOHBIN GepmeHTep, 11 — OMokaTanMTHYECKUi peakTop, 12 —
dbepmenTep U1 MOBEPXHOCTHOM TBepAodazHoit ¢pepmeHTanuu, 13 — To ke I TOBEPXHOCTHOM
KUJKOCTHOW (epmeHTaruu, 14 — skcrpakrop, 15 — cemaparop aist oTaeneHus omomaccsl, 16 —
CHUCTEMa JIOKATbHOW aBTOMAaTWKW, 17 — mmasmonm3arop Ouomaccel, 18 — me3umHTErparop
onomaccel, 19 — BemapHas ycranoBka, 20 — ¢pakiimoHUpOBaHUE AC3UHTErPATOB, 21 — cymuika
W JIpyrue ammaparbl 1js 00e3BOKMBaHMs, 22 — ammapaTypa uis pac(acoBKH MpoaykTa, 23
-MOHOOOMEHHbIE KOJIOHHBI, ammaparhbl JUIsi XUMUYECKHMX U MEMOpPAHHBIX METOJOB BbIJENICHUS,
ueHTpUuPyru, GUIBTPhI, KPUCTAILTU3ATOPLI U JIP. YCTPOUCTBA

VYcnosubie o6o3HaueHust: pH — pactBop mist koppekunu pH, I1 — KOMIIOHEHTHI U Cpeibl IS
noanutku, Iloc — nmoceBHoit marepuan, B — cxarslii Bo3ayx, I[IAB — nenoracurens, Cp —
CTEpHJIbHAS TTUTaTEeNbHAs cpeaa, BA — OMOJIOrHYecKnid areHT.

Ha npeogepmenmayuonnoti cmaouu ocymecTBIsIOT XpaHEHUE U MOJITOTOBKY KYJIbTYPbI
MpOJylLIeHTa (MHOKYJATA), MOJy4YeHHE M TMOJArOTOBKY IHUTATEeNbHBIX CyOCTpaToB M Cpel,
(bepMEeHTAllMOHHOW amnmapaTypbl, TEXHOJOTHYECKOM M PEHUPKYIHPYeMOH BOJBI U BO3dyXa.
[lopnepkanue ¥ TMOATOTOBKA YHCTOM KYJIbTYphl SBISETCS OYEHb BaXKHBIM MOMEHTOM
npendepMeHTallMOHHOM  CTaJAuM, TaK Kak MPOAYIEHT, ero (u3noJIOro-OMOXUMHYECKHe
XapakTepUCTUKH W CBOWCTBA OmpeAenstoT 3()(eKTUBHOCTH BCEro OHOTEXHOIOTHMYECKOTO
npouecca. B oTaeneHMu 4HMCTONW KyJIbTYpbl OCYIIECTBIISIOT XpPaHEHHWE NPOU3BOACTBEHHBIX
IITAMMOB M 00ECTIEUMBAIOT UX PEAKTUBAIIMIO U HAPaOOTKY HHOKYJISATA B KOJTMYECTBAX, TPeOyeMbIX
JUlsl Hayana mponecca. [Ipu BbIpalilMBaHWUU TOCEBHBIX 103 MHOKYJIATA MPUMEHSIOT MPUHIHUIT
MacIITabupOBaHUA, TO €CTh MPOBOJAAT MOCIEI0BATEIFHOE HapalllMBaHHe OMOMAacChl IPOAYIIEHTa
B Koj0ax, OyThUISX, Jlalee B CepUM MOCIe0BaTEIbHBIX (epMeHTepoB. Kaxapli mocnenyromui
dTam JaHHOTO TMpoIecca OTIMYaeTCs MO O0bEeMYy OT MPEeAbIAYIIEro OOBIYHO Ha MOPSIOK.
[TonyuyeHHBIN MHOKYJSAT MO CTEPUIIbHON MOCEBHOM JIMHUM HANpaBiIsIeTCs Jajiee B ammapar, B
KOTOpOM  peanu3yercs (epMeHTAllOHHAas cTaaus. [IpUroToBlieHHE TMUTATENbHBIX CpEJ
OCYIIECTBIISIETCS B CHEIHAIBHBIX PEAKTOpax, 000PYI0BaHHBIX MEIIaTKaMHU.



B 3aBuUCHMOCTH OT PacTBOPHMMOCTH M COBMECTUMOCTH KOMIIOHEHTOB CpPEJ MOTYT OBbITh
NPUMEHEHBl  OTJAENbHbIE PEAaKTOpPhl. TEXHOJIOTHS TPHUTOTOBJIEHUS Cpel  3HAYUTEIBHO
YCIOXKHSETCA, €CIM B KX COCTAaB BXOJAT HEPACTBOPHMBIE KOMIIOHEHTHL. B  pa3nmuyHbIX
OMOTEXHOJIOTMYECKHX MPOLIECCaX MPUMEHSIOTCS pa3IMYHbIE 110 TPOUCXOKACHUIO H KOJIMYECTBAM
cyOcTpaThl, IMMOA3TOMY HpOIECC HUX MPUTOTOBICHHS Bapeupyer. IlosToMy no3upoBaHue
MUTATEIbHBIX KOMIIOHEHTOB NOJOMPAETCS M OCYIIECTBISACTCS HHIUBUAYAIbHO Ha KaXIOM
IIPOU3BOJICTBE B COOTBETCTBUHM C TEXHOJOIMYECKUM pErjlaMEHTOM KOHKPETHOIo Ipolecca. B
KayecTBE JO3UPYIOLIEro O00OpYyJOBAaHMUS MpPU 3TOM MPUMEHSIOTCS BECOBbIE U OOBEMHBIE
YCTPOWCTBA, UCIIOJIB3YEMBIE B IMUIEBOM U XUMHUYECKON MPOMBIIIICHHOCTH. TpaHCcopT BEUIECTB
OCYIIECTBIIIETCSI HACOCAMH, JICHTOYHBIMH U IIHEKOBBIMH TpaHcnoprepamu. Chimyune
KOMIIOHEHTHI IMOJAIOT B ()epMEHTEephl C MOMOIIBI0 BAaKyyMHBIX HAcocoB. YacTo NMPUMEHSIOT
NPUHIUI TPEABAPUTEIBHBIX CMECEH, TO €CTh COJM IPEIBAPHUTENBHO PACTBOPSIOT U 3aTeM
TPaHCIOPTUPYIOT 10 TPYOOIIPOBOAM, J03UPYs UX MoAauy 1o o0beMy. B cuity UCKIIOUNTENBHOTO
pa3zHooOpa3usi OMOTEXHOJOTMYECKUX IPOLIECCOB M MPUMEHSEMBIX JUISI MX peaau3aluul cpef,
METOJIOB M anmapaTypbl paCCMOTPEHHE JTaHHBIX DJIEMEHTOB Jlasiee OyIeT CBA3aHO C KOHKPETHBIMU
OMOTEXHOJIOTHYECKIMH TPOU3BOJICTBAMH.

Cragus goepmenmayuu BISETCS OCHOBHOM CTaguel B OMOTEXHOJIOTMYECKOM IIPOLECCE, TaK
KaK B €€ X0J1e IPOUCXOAUT B3aUMOJICHCTBUE IPOAYLIEHTa C cyOcTpaToM U 00pa3oBaHHe LIETIEBBIX
MPOAYKTOB (OMOMAcC, IH/I0- U SK30MPOAYKTOB). ITa CTAAMSI OCYIIECTBIACTCS B OMOXUMHYECKOM
peaktope (dhepmeHTepe) W MOXKET OBITh OpPraHM30BaHA B 3aBHCUMOCTH OT OCOOCHHOCTEH
UCTOJB3yeMOr0o MpOAYIeHTa M TpeOOBaHWMH K THUIY W KAadyecTBY KOHEYHOTO IIPOIYKTa
pa3nuYHBIMU criocobamu. DepMeHTaIUsT MOXKET MPOXOANUTH B CTPOTO aCENITUYCCKUX YCIOBHUSIX U
6e3 coOmoIeHNs MPaBUJI CTEPUIIBHOCTH (TaK Ha3bIBaeMasi «HE3alUIIeHHAs» (epMeHTaIs); Ha
KUJKAX M Ha TBEPBIX CpellaX; aHa3pOOHO U a3poOHO. AdpoOHas pepMeHTaIus, B CBOIO OYEPEIb,
MO>KET MPOTEKaTh MOBEPXHOCTHO MJIM MTYOMHHO (BO BCEH TOJIIIE MUTATEIHOM CpeIbl).

2 KyJabTUBHPOBaHUE OMOJIOTHYECKUX 00BEKTOB

KynbruBupoBaHne OHOJOTHYECKUX OOBEKTOB MOXKET OCYIIECTBISITECS B TIEPUOTNICCKOM
U TPOTOYHOM DPEKUMaX, IMOJYHEIPEPHIBHO C MOINMHUTKON cyoOctparoM. Ilpu mepuoamueckoM
croco0e KyJIbTHBHPOBAaHUS (EPMEHTEp 3alOJHACTCS HCXOJHOM MUTATEIbHON cpelod u
WHOKYJIATOM MHUKpoopranu3MoB (Xo + Sp Ha puc. 3). B TedeHue omnpenenieHHOrO MepHoja
BPEMECHM B ammapare IPOUCXOJUT B3aMMOJICHCTBHE MHUKPOOPIaHM3MOB M cyOcTpaTa,
COIIPOBOKIAOIIEECss 00pa3oBaHUEM B KyJIbType mpoaykra (X + S — P).

broxumuveckue mpeBpamieHus B 3TOM armapaTe MpOJ0JDKAIOTCS OT JIECATKOB YacoB [0
HECKOJIbKUX CYTOK. Perymsmusi ycinoBud BHYTpH (GepMeHTepa — BaKHeWIIas 3ajava
MEPUOJIMIECKOTO KYJbTUBHUPOBAHUS MUKPOOPraHW3MOB. B Xoje nmepuomudeckoil GpepMeHTaIu
BbIpaliMBaeMasi  KyJIbTypa HpPOXOJUT  Psl  TOCJIEIOBATENbHBIX  cTaaui:  Jjar-¢asy,
AKCTIOHEHIIMAJIBHYIO, 3aME/IJICHUST POCTA, CTAIIMOHAPHYIO U OTMHUpaHUs. [Ipu 3TOM MpoucXoasT
CYIICCTBEHHBIC WM3MCHEHUS (PU3HOJIOTMYECKOTO COCTOSHUS OHMOOOBEKTa, a TaKkKe psja
napameTpoB cpeabl. lleneBble MPOAYKTHI 00pa3yrTCs B OSKCHOHCHIMAIBHOW (TIEpBUYHBIC
MeTabOMUTBl — (EepPMEHTHI, AMHHOKHUCIOTHI, BHUTAMHHBI) W CTAllMOHAPHON (BTOPUYHBIC
MeTaboIUTHl — aHTUOMOTHUKH) (hazax, MOATOMY B 3aBUCHMOCTH OT IeJIei OMOTEXHOIOTMYECKOT0O
mpolecca B COBPEMEHHBIX  NPOMBIIUICHHBIX — MpoIleccax  MPUMEHSIOT — MPUHIUI
g depeHINPOBAHHBIX PEKUMOB KYJIbTUBUPOBAaHUSA. B pesynbrare 5TOro CO37ar0TCsl YCIOBHUS
JUT MaKCUMaJIbHOM MPOIYKIIMH TOTO UM UHOTO 11eieBoro npoaykra. [lepuoandecku hbepmertep
OTIOPOXKHSIOT, MPOU3BOAST BhIJCNICHUE U OYUCTKY MPOAYKTA, U HAUWHACTCS] HOBBIH IIHUKIL.

HenpepriBHBII nporiece KyIbTUBHPOBAHUS MUKPOOPTaHU3MOB 00J1a/IaeT CyIIeCTBEHHBIMH
MperMyIIeCTBaMH Tiepe]] mepuoandeckuM. HempepbiBHas (epMeHTaus OCyIIeCTBISETCS B
YCIIOBUSAX YCTAaHOBHBIIETOCS PEXKHMMa, KOTJIa MUKPOOHAs MOMYJSIUsS U ee MPOAYKThl Hanboiee
onHOponaHbl. [IpuMeHeHHe HempephIBHBIX MPOIECCOB (EPMEHTAIMU CO3[AeT YCIOBUS IS
3¢ (GEKTUBHOTO PETYIUPOBAHUS U YIIPABICHUS MPOIIeCCaMU OMOCUHTE3a.



Ecnu i KynbTUBUPOBAHMS MPOIYLIEHTA UCIIONB3YETCS OUH (PEPMEHTATOP, TO TOBOPAT O
TOMOT'€HHO-HENPEpbIBHOM  mpomecce. Eciam ke  ucnonb3yercs  Oarapes, TO — 3TO
reTepo-HeNpePBIBHBIN MpoIece, Tak Kak B KaXJIOM (epMEeHTaTope, COeIMHEHHOM B Oarapero,
IIOAJIEPKUBAIOTCS TIOCTOSIHHBIE YCIIOBU.

[Ipu HempepbIBHOM KYyJIbTHBUPOBAHUM MHKPOOPTraHM3MOB OTCYTCTBYET CMeHa (a3
pa3BuTUsA KyJbTypbl. B Takux mpoueccax CKOPOCTb IOTOKA IUTATEIBHOW Cpelpl U OTBOAA
KyJbTYPaJIbHON HJIKOCTH W3 CHUCTEMbl HEOOXOJUMO OTPETYJIHUPOBaTh, YTOObI KOHIEHTpALUSI
KJIETOK OCTaBaJlach MOCTOSIHHOM. B CTepUIIbHBIX yCIIOBUSAX HENPEPHIBHBIM METO] 00ecreunBaeT
COXpPaHEHHUE KYJIbTYpPbI B (PU3NOJIOTUYECKH aKTUBHOM COCTOSIHUM JUIUTEIbHOE BPEMSL.

[Tognepxanue NTMHAMHMKHA PAaBHOBECHS B PEAKTOPE OCYLIECTBIAETCA JBYMS METOJAMU:
TypOHMIOCTAaTHBIM M XEMOCTaTHBIM.

Pucynok 3 — Cxema TyOynsipHOro 6MOopeakTopa MOTHOT'O BHITECHEHHUS

CucTeMbl HENIPEPHIBHOHM (epMEHTAIIMN MOTYT ObITh OPTaHU30BAHbI IO MIPUHITUITY TIOJTHOTO
BBITECHEHWSI WJIH TIOJTHOTO cMenieHus. [lepBblii mpuMep — Tak Ha3biBaeMasi TyOyJsipHast KyJIbTypa
(pucyHok 3).

IMporiecc hepMeHTAIIMU OCYIIECTBIACTCSA B JUIMHHOW TpyOe, B KOTOPYIO C OJHOTO KOHIIA
HEMPEPBHIBHO TOCTYIAIOT MMHUTATEIbHBIE KOMIIOHEHTHI W HHOKYJIAT, & C JPYrod ¢ TOH xKe
CKOPOCTBIO BBITEKACT KyJbTypasibHas >KUAKOCTh. JlaHHas cHUcTeMa MPOTOYHOW (epMeHTaIun
SIBJISIETCSL TeTeporeHHoi. [Ipu HemnpephiBHON (epMeHTaIluu B GepMEHTaX MOJHOrO CMEIICHHUS
(rOMOreHHO-TIPOTOYHBIH CIOCO0) BO BCcell Macce (epMEHTAIMOHHOIO armapara CO37al0TCs
OJIMHAKOBBIC yCIOBUA. [IprMeHEHHE TaKuX CHCTeM (epMeHTalu MO3BOMsET S(PPEKTUBHO
yIPaBJIATh OTACIBHBIMU CTAJUSMH, & TaKKe BCEM OHOTEXHOJIOTUYECKUM IPOLECCOM H
CTa0MJIM3UPOBATh TPOJYIEHT B TPAKTHYECKH JIFOOOM, TpeOyeMOM OJKCIIEPUMEHTATOPY WU
OMOTEXHOJIOTY COCTOSHUM. YTIpaBJICHUE IOJO00OHBIMU YCTAHOBKAMHU OCYIIECTBIISICTCS JBYMS
criocobamu (puc. 4).



Pucynok 4 — Cxembl OMOpEaKTOPOB AJIsi IPOTOYHOIO KYJIbTUBUPOBAHNS MUKPOOPTaHU3MOB!

A —xemocrar; b — TypOugocTaT ¢ aBTOMaTHUECKOM peryisiuei onTHi4eckoi IIOTHOCTH. 1
— MOCTYIUICHUE Cpefibl, 2 — MeIlajka, 3 — CTOK KyJIbTypbl, 4 — Hacoc, 5 — QOTOIIEeMEHT, 6 —
HCTOYHUK CBETa

TypOunocratueliii crocod Oazupyercs Ha M3MEPEHWHM MYTHOCTH BBIXOJSILIErO MOTOKA.
W3mepenue MyTHOCTH MUKPOOHOH CyCHEH3HH, BBI3BAHHOE POCTOM KIIETOK, SBJISIETCS Mepou
CKOPOCTH pOCTa, C KOTOPOH MHUKPOOPTraHHU3MbI BBIXOJSAT M3 OHOpeaKkTopa. DTO MO3BOJSET
peryiIMpoBaTh CKOPOCTh MOCTYIUICHHUS CBEXKEH MUTaTenbHOM cpebl B pepMenTep. Bropoit meton
KOHTpOJISl, — XEMOCTATHBIM, Mpolne. YMpaBieHHE MPOIECCOM B XEMOCTaTe HU3MEPEHHEM He
BBIXOJAIIEr0, a BXOJSIIEro NHoToKa. IIpM 3TOM KOHLEHTpAaIMi0 OJHOrO W3 KOMIIOHEHTOB
MATATEILHON cpefbl (YIaepo, KUCIOPO/, a30T), MOCTYIAIIETO B (ePMEHTED, YCTAHABIUBAIOT
Ha TaKOM YpOBHE, NP KOTOPOM JpPyTH€ MUTATEIbHbIE KOMIOHEHTHI HaXOIATCS B U30BITKE, TO
€CTh JIMMUTHUPYIOLIAsl KOHLIEHTPALMs 3aJalolerocss OHOreHHOro 3JeMEHTa OrpPaHWYHMBACT
CKOPOCTb Pa3MHOKEHHSI KJIETOK B KyJIbTYypeE.

Obecnieuenne mnpouecca (epMEeHTalMM, € TOYKH 3PEHUs HWH)KEHEPHOW pean3alii,
CBOJUTCA K JI03UPOBAaHHOMY IOCTYIUIEHUIO B (DEpMEHTEp MOTOKOB (MHOKYJATA, BO3ayXa (WU
ra3oBbIX CMeceH), NHMTaTeIbHbIX OHOreHOB, IEHOracuTeneil) M OTBOJa U3 HEro Tea,
O0TpabOTaHHOI'O BO3/yXa, KYJbTYpaJbHOW KHJKOCTH, a TaKXe HM3MEPEHHMIO U CTaOMiIM3aluu
OCHOBHBIX IapaMeTpoOB IIpolecca Ha YypoBHE, TpeOyeMOoM Jjsi ONTUMAIBHOIO PpPa3BUTHUS
IIpoAYyLIEHTa U 00pa30oBaHMs LIEIEBOro Mpoaykra. B xozne depmeHTannn o0pa3yroTcs CIOXKHbIE
CMeCH, CcoJiepXalllie KJIETKH, BHEKJIETOYHble MeETa0O0JUThl, OCTaTOYHbIE KOHLEHTpAaIUu
ucxonHoro cyocrpara. [Ipu 3ToM 1ienieBble NPOAYKTHI, KaK MPaBUIIO, HAXOIATCA B 9TOH CMECH B
HEOOJIBIIMX KOHIEHTpalMAX, a MHOI'ME U3 HHUX JIEKO paspyuiaiorcsa. Bce 3To HakmajpiBaeT
CYLIECTBEHHbIE OrpaHUYEHHsS HAa METOJ/bl BBIJICJICHHUS U CYLIKH OMOJIOTMYECKUX HpernapaTos.
IToctdepmenTannonHas craausi oOecreuuBaeT MNOJIy4YeHHE TOTOBOM TOBapHOW NPOAYKIHMH U
TaKXe, 4YTO HEe MEHee BaXHO, 00e3BpeKMBaHUE OTXO0B U MMOOOYHBIX MPOJYKTOB. B 3aBHCcHMOCTH
OT JIOKQJIM3a[M1 KOHEYHOI'O MPOYKTa (KJIETKA MM KyJIbTypaJlbHast )KUAKOCTb) U €ro MPUPOIbl Ha
NOCT(EPMEHTALIMOHHON CTaJuu MPUMEHSIOT Pa3IMUyHYyI0 aIlapaTypy M METOAbl BbIIEIEHUs U
ouncTku. Hanbonee TpynoemMko BblJeNICHHE MPOIYKTa, HAKaIIMBAIOIIErocs B kieTkax. [lepBbim
3TaroM MOCT(EPMEHTAlMOHHON CcTajuu sBIseTcs (PAaKIUMOHUPOBAHUE KYJBTYpabHOU
KHJIKOCTH U OTJIeJIeHHe B3BelIeHHOH (pa3bl — Omomaccsl. Hanbosee pacipocTpaHeHHbIH U1 3TUX
LeJIed METOJ] — cenapalisl, OCyIIeCTBIsIEMasl B CIIELUAIbHBIX alaparax — Cernaparopax, KOTopble
paloTaroT Mo Pa3IMYHBIM CXeMaM B 3aBUCUMOCTH OT CBOWCTB 00pabaTbiBaeMOM KyJIbTypalbHON
KHUAKOCTH.  OCHOBHbIE  TPOOJEMBbI, BO3HMKAIOT TPH  HEOOXOAMMOCTH  BbIAEICHUS
MEJIKOB3BEIIEHHbIX yacTull ¢ pasmepoMm 0,5-1,0 MkM u MeHee (OakTepHalbHbIE KIETKH) H
HE00XOIMMOCTBIO MepepaboTKH OOJIBIINX 00BEMOB )KUIKOCTH (ITPOU3BOICTBO KOPMOBOr'o Oelka,
psana aMuHOKHCHOT). Jns moBbIIEHUS A(PQPEKTUBHOCTH Mpolecca Cemapaniy HNPUMEHSIOT
NpeIBapUTENIbHYIO CIEHUAIbHYI0 00paboTKy KyJlbTypbl — wu3MeHenue pH, HarpeBanue,
N00aBIeHNEe XUMHUYECKUX areHToB. J[s yBEeIMUYeHHUs] CPOKOB TOJAHOCTH OMOTEXHOJOTMYECKHX



MPOAYKTOB TPOM3BOIAT MX 00€3BOKMBAHME M CTaOMIM3alMio. B 3aBHCHUMOCTH OT CBOMCTB
OpOAYKTa TPUMEHSIOT pa3jMyHble MeToAbl BbicymmBaHus. Cymka TepMOCTaOMIBHBIX
IIPENApaTOB OCYIIECTBIACTCS HA MOAHOCAX, JEHTOYHOM KOHBEHEPE, a TAK)KE B KHUIIAILEM CIIOE.
Oco60 uyBCTBHUTENIbHBIE K HATPEBAHUIO MPEMapaThl BEICYIIMBAIOT B BAKYYM-CYIIMIBHBIX IKadax
IIPY NOHWKEHHOM JABJICHUU U TEMIIEpAType U B PacCHbUIMTENbHBIX cymmikax. K crabunnzanun
CBOWCTB OHMOTEXHOJOIMYECKMX MPOAYKTOB BeleT 100aBiIeHHWE B KadecTBE HAIOJHHUTENCH
pa3nuyHbIX BemecTB. s ctabuim3andyu KOPMOBOTO O€jKa MPUMEHSIOT MIICHWYHBIE OTPYOH,
KyKypy3HYIO MyKy, oOJajmaromue JIONOJHHUTENbHOM TNHTAaTeNbHOW HEeHHOCThIo.  Jliis
crabmnm3anui  (PepMEHTHBIX TMPENapaToB HCIONb3YIOT TJIMLIEPUH H YTIEBOABI, KOTOPHIE
MPEMSATCTBYIOT J€HATypaluu (PepMEHTOB, a TakKe HEOPraHMYEeCKHE MOHBI KOOaslbTa, MarHus,
HaTpHUsl, aHTUOMOTHUKH U JIp.

3agaHus:

1 O3HaKOMUTBCS C MPOU3BOACTBEHHBIMH JIMHUSAMU U TEXHOJIOTUSIMU 3T OTOBJICHUS
MOJTy4eHus: OMOTpenaparToB.

2 V3yunTh npaBuiia paboTel Ha 6uonpousBoacTBax. [loaBecTr UTOrM 3aHATHS.

KoHTposbHBIE BOITPOCHI

1 KakoBa posb pa3iauuHbIX CTauil OMOTEXHOJIOTHYECKOTo mporecca?
2 Kakue cymecTByOT METOAbI KyJIbTUBUPOBAHUS OMOTEXHOJIOTMYECKUX O0BEKTOB?

3 ®epmenTanusi. OCHOBHBIE MOAXO0/bI K KilaccuuKauu npoueccon pepMeHTaIUH.
4 OxapakTepuszylWTe KpPUBYIO POCTa MHUKPOOPraHM3MOB IIPH IOJYIEPHOJNYECKOM IIpoLecce
dbepmenTanuu. [lepeuncnure OCHOBHBIEC (a3bl.
5 Oxapakrepusyite jar-asy, a Tak ke a3y yckopeHHOro pocta. Kakue mpomeccsl mpoucxoasT
B 3T0T niepuo? Kakue ¢pakTopsl BIUSIOT Ha TPOJOHKUTEIHHOCTD Jiar-haspl?
6 da3a SKCIOHEHIHAIBHOTO pocTa. OCHOBHBIE MMOKA3aTENN, XapaKTEPU3YIOIINE MPOLECC POCTa
MHUKPOOPTaHU3MOB B SKCIOHCHIMAIbHOU (aze. 3HaueHHe (a3pl T OMOTEXHOJIOTHYECKOTO
mporecca.
7 daza 3aMeIeHUS] pocTa M cTarmoHapHas ¢aza. dakTopbl, BIUAIOINIME HAa CKOPOCTH POCTa
MHUKpPOOPTaHU3MOB B 3TOT MEpUOJ. 3HAUCHHUE CTAlMOHAPHOU (hasbl /Ui OMOTEXHOJIOTHYECKOTO
rporecca.
8 Otmupanue KyJbTypbl. OXapakTepU3yWTE€ OCHOBHBIE ATallbl 3TOro mpoiecca. DaKTopsbl,
BIIMSIOIINE HA CKOPOCTh OTMHUPAHMSL.

IIpakTnyeckas padora Ne 6
«YnpaBJieHue, 00beKTbl 1 KOHTPOJIb 0MOTEXHOJIOTHYeCKUX MPOLEeCCOB.
OcHoBHOe 000pya0BaHUE NPEANPUSITHIIN.

Llenp 3aHgaTHA:

N3yunTh yCTpOMCTBO OCHOBHOIO O0OpyAOBaHMA OWUONPEANPHUATHH M TEXHUKY
0€301acHOCTH.

Ob6opynoBaHue U MaTepHuasbl.

MynbsTumenuiiHoe obopynoBanue, npesentauun MS Office Power Point o teme 3ansTus.

1 OnepaTuBHOE ynpaB/jeHHe MUKPOOHOJIOTH4eCKMMH MPOLEeCCaMHu

DddexTrBHOE mMpoBeAeHHE ~ OMOTEXHHUYECKHUX  TPOIECCOB  TECHO  CBS3aHO C
COBEPILIEHCTBOBAHMEM CIIOCOOOB KOHTpOJS U yIpasieHus. B mepuon mnpeabicTropuu
OMOTEXHOJIOTMH JETaUCh OTAEIbHBIC TOMNBITKA PEryJIupoBaTh pa3BUTHE NPOAYLEHTA C
MIOMOIIIbI0O M3MEHEHHUH MapaMeTpoB BHemHe# cpensl. Jlo cepeannbl XX B. peryJivpoBaHHE B
OCHOBHOM CBOJHMJIOCH K SMIIMPHKE, TaK Kak 0e3 3HaHUH CYLTHOCTH IMPOUCXO/SAIIET0 HEBO3MOKHO



3G (HEKTUBHO KOHTPOJIMPOBATH M YIIPABIATH MPOLECCOM. B OCHOBHOM OOBEKTOM YIpaBJICHHS B
TOT Tepuoj Oblla SKCTEHCHBHAS MEPUOJMYECKasl KyJIbTypa MHKPOOPTaHH3MOB CO BCEMH €€
HE/IOCTaTKaMH: JUHAMHUKOW COCTOSIHUS MPOAYIIEHTA M CPElbl, OTCYTCTBUEM CPEICTB KOHTPOJISL.
[Ipu peanuzamuu J1000T0 TEXHOJIOTHYECKOTO IpoIecca MPUXOAUTCS KOHTPOJIUPOBATH €ro
NPOTeKaHWE U MPH HEOOXOAMMOCTH YHPABIATH C MOMOMIBIO T€X HJIM MHBIX BO3JeicTBud. B
OMOTEXHOJIOTMYECKHX TMpoIeccaX Hapsiay ¢ U3MEpeHueM M crabwim3anuell OCHOBHBIX
napamMeTpoB (Temrieparypa, AaBieHue, pH, pacxoa Bo3ayxa) KOHTPOIUPYIOT PsiZT CIISIU(PHIECKIX
napaMeTpoB: COAEPIKaHUE B KYJIbTYPAJIbHON JKUIKOCTH YIJIEBOJIOB, aMMOHUITHOTO I aMUHHOTO
a3ora, OMOMAacchl, IENIEBOTO MPOIYKTa, MapUUAILHOE JABJICHHWE PACTBOPEHHBIX KHCIOpOJIa U
auokeusa yraepoaa, coaepxkanue CO2 u Oz B orxonsmem raze u ap. Ha ocHoBe nomyuyaemoit
nHGOPMAIINY pealTn3yeTcs YIpaBICHUE MPOIeCCaMu OMOCUHTE3a pa3IMYHBIMU CLIOCO0AMH, B TOM
YHCe C WCIOJIb30BAaHUEM YIPABISIFONIUX KOMITBIOTEPHBIX CHCTEM M MHKPOIPOIECCOPHBIX
KOMILJIEKCOB.

Crnemyer moq4epKHYTh, YTO MpoOJieMa YIpaBIIeHHs] OMOTEXHOIOTUYECKAM IPOIECCOM HE
CBOIUTCA K TMOMACPKAHUIO TIOCTOSHHBIX 3HAYEHWH TEXHOJOTMYECKHX IapaMeTpoB WIH
M3MEPEeHUI0 WX B Xoje (hepMeHTalmu 1o 3apaHee 3ajaHHOW mporpamme. OCOOEHHOCTH 3THX
MIPOIIECCOB 00YCIIOBIIEHA UCTIONB30BAaHUEM KUBBIX OOBEKTOB — MUKPOOPTAaHU3MOB U COCTOHT B UX
3HAYUTEIBHON BapuaOeIbHOCTH. XapaKTep INPOTEKaHWs OWOCHHTE3a B JIBYX OIEpalHiX C
OJTMHAKOBBIMH WJIM OJIM3KMMH MUCXOJHBIMHU YCIOBUSIMH MOXKET CYIIECTBEHHO paznmuaThbes. Jlis
MOJyYSHHSI JIYYIIMX C TOYKH 3PEHUS TPHHITOTO KpUTepHst IPPEKTHBHOCTH pPE3yJIbTaTOB
HEOO0XOIMMO OCYIIECTBIISITH OMEPATUBHOE YIIPABICHNE HETIOCPEACTBEHHO 110 X011y (hepMeHTaInu
C Y4€TOM KOHKPETHBIX YCIOBHM.

2 IlapamMeTpbl U CpeCTBA KOHTPOJISA

Jnst obecrieuenuss AhPEeKTUBHOTO (QYHKIIMOHUPOBAHUS CHCTEM KYJIbTHUBUPOBAHMS
MHUKPOOPTaHU3MOB HEOOXOAMMO HWMETh OOBEKTHBHYI0 MH(OPMAIMIO O COCTOSHHHM OOBEKTa B
X0JIe Tpolecca, a TakkKe BO3MOXKHOCTh YIPAaBIATH IpoieccoM. KOHTposib HaJ MpoTeKaHHEM
MIPOLIECCOB MUKPOOMOJIOTMYECKOTO CHHTE3a BeAeTCs AByMs MyTsMuU. [lepBblii — ¢ MOMOIIbIO
JAaTYUKOB TMEPBUYHON MHGPOpPMAIUU, YCTAHOBJIEHHBIX HEMOCPEACTBEHHO B ammapare WM Ha
MIPUMBIKAIOIINUX K HEMY KOMMYHHUKAIIUSIX, BTOPOM — C IOMOIIbIO TaOOPAaTOPHBIX aHAIU30B MPO0
KyJbTYpaJIbHOM KUAKOCTH, MEPUOJUYECKH O0TOMpaeMbIx u3 (depmenraropa. K coxanenuto, 10
HACTOAIIEr0 BpeMeHH OOJIBIIMHCTBO XUMHUUECKUX U OMOXMMHUYECKUX ITapaMEeTPOB, CYIIECTBEHHO
BIUSIOLIUX HA TMPOLECCH MHUKPOOHOJIOTMYECKOI0 CHHTE3a, KOHTPOJIHUPYIOTCS J1abopaTOPHBIMU
METOJIaMH, HECMOTpsi Ha CO3JaHHE METOJOB M CPEJICTB HEMPEPHIBHOIO aBTOMAaTHYECKOTO
KOHTPOJISL.

OpHa 13 OCHOBHBIX TPYAHOCTEH, BO3HUKAIOIIUX MPH MOMBITKE CO3aTh MPUOOPHI KOHTPOJIS
XUMHYECKUX M OMOXUMHYECKHX MNapaMeTpOB KYyJIbTYypajJbHOM KUAKOCTH HEMOCPEICTBEHHO B
(dbepMeHTaTOpe — HEBO3MOXHOCTh TEPMHUYECKON CTEPHIM3alMKd YyBCTBUTEIBHBIX 3JIEMEHTOB
Takux MpuOOpoB. XuMHUYEcKas CTepUIM3alUs AATYMKOB Oojiee TpydoeMKa, Aopora U B psije
CIIy4aeB OTPUIIATEIHHO CKa3bIBACTCS HA pe3yJibTaTax IMpoiiecca OMOCUHTE3A.

[TapameTppl, KOHTpOJHpyeMble B MpoleccaX MHUKPOOHOIOrHYECKOTO CHHTE3a, MOXKHO
YCIIOBHO Pa3/JeNIUTh Ha TP TPYIIIIHL:

— ¢usnueckue;

— XUMHYECKHUE;

— OMOXMMHYECKHUE.

K ¢usnyeckum mapamerpam OTHOCSTCS TemrepaTypa M JaBlIEHHWE B ammapaTe, 4acToTa
BpAIIeHUs MEIIAJIKH, YPOBHU KHUIKOCTH U MEHBI, MOIIIHOCTh, TOTpebsieMas epeMennBaonuM
YCTPOMCTBOM, PACXOJ] a3PUPYIOLIETO BO3AYyXa, BI3KOCTh KYJIbTypaTbHON KUAKOCTH.

OcHOBHBIE XUMUYECKHUE MTAPaAMETPhI, UTPAIOIIUE BAKHYIO POJIb B TIpoIeccax GepMeHTaInH,
— KOHIICHTpAIUs YIJIEBOAOB, aMMOHUIHOTO M aMUHHOTO a30Ta, OMOMacChl, HOHOB METAIIOB, pH,
COJIEp’KaHUE PACTBOPEHHBIX KHUCIOPOJAa M JUOKCH]IA YIJIepoJa B KyJIbTYpPalbHOMN KUIKOCTH, UX
KOHI[EHTpAllUsi B  OTXOJSIIEM Ta3e, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM  MOTEHIHAI



KyJbTYPaJIbHOM HUAKOCTH, COJAEp)KaHHWE B HEH IPEAUIECTBEHHUKOB U LEJIEBBIX IMPOIYKTOB
MeTaboau3Ma.

K Owuoxmmuueckum mapaMeTpaM, IIOKa pEIKO KOHTPOJHMPYEMBIM B IHpoleccax
MUKPOOHOJIOTUYECKOTO CHHTE3a Ja)Xe B J1a0OpaTopusix, OTHOCUTCS COJAEp)KaHHUE B KIETKax
mukpooprannsmMoB PHK, JTHK, kitoueBbIX (epMEHTOB, BaKHBIX MPOMEKYTOUYHBIX MPOIYKTOB
(ATP, ADP, AMP, NAD, NADP u np.). Buoxumudeckue napamerpbl 0ObIYHO TOBOJIBHO CII0KHO
U3MEpUTh  JIaOOpaTOPHBIMM  METOJaMHU, 4YTO CHJIBHO 3aTPyAHSET UX IPaKTUYECKOE
HCII0JIb30BAHUE.

[Ipexxe yem neperTu K ONMUCAHUIO KOHKPETHBIX METO/J0B M3MEPEHMSI TEXHOJIOTMUYECKUX
napameTpoB (epMEHTalMH, OTMETHM HEKOTOpPbIEé OCOOCHHOCTH, KOTOpbIe HEOOXOIMMO
yuutbiBaTh. Kak mnpaBuio, (epMEHTAaTOp CUMTAIOT alllapaToM MJICAIbHOIO CMELIEHUs, e
3HAYEHUS! BCEX TEXHOJIOTMYECKHX MapaMeTpoB ((PU3MUECKHX, XUMUYECKHX U OMOXUMHYECKHX)
OJIMHAKOBBI BO BCEX TOUKaxX pabouero mpocrpancTBa. Ha npakTuke 3T0 0OBIYHO HE TakK.

JlanHbIE O XapakTepe pachpeleieHHus TeMIepaTyp NpU CTEPUIIU3aLUU WU U3MEpPEHUs
KOHIEHTPALlU! PAacCTBOPEHHOI'O KHCIOpPOJa B 30HE MEIIAJKU U BOJM3M CTEHKHU ammaparta npu
HCIOJIb30BAHNHU BA3KOM KyJbTypajdbHON KHJIKOCTH olpoBepratoT 37o. Ilpu paspaborke cucrem
KOHTPOJISI HEOOX0/IMMO BBIOPATh MECTO YCTAHOBKHM COOTBETCTBYIOUIETO JIaTYMKA TAKUM 00pa3oM,
9TOOBI €ro MOKa3aHUs XapaKTePU30BAIM CHCTEMY B II€JIOM, TO €CTh ObUIH OJU3KH K CpeIHEMY
3HaueHuto. lMHorzma, HA0OOpPOT, HYXHO YCTaHaBIMBATh JaTYWK B TOYKE, TJE€ 3HAUEHUE
U3MEpSEMOro MapaMeTrpa MUHUMAIbHO (HampuMmep, MpU KOHTPOJIE TeMIepaTyphbl B Ipolecce
crepunuzanuu). Ilpu anammze XuMuuecKUX U OHMOXMMHUYECKHMX MapaMeTpoB B Mpodax
KyJIbTYPaJIbHOM KUAKOCTH HEOOXOAUMO 00ECTIEUUTh NMPEACTaBUTEIBHOCTE MPOOKI. C 3TOH 11ETbI0
mpoObl  OTOMpAarOT M3 OCHOBHOM MacChl JKUIKOCTH TIOCHE€ CIMBAaHUS 3acTOSIBIIEWCS B
po000TOOPHOM TPYOKE KUIKOCTH B KaHATH3aIMI0. B psize cimydaeB mpoObl clieyeT OTOupath u3
pasNMyHBIX TOYEK ammapara (HampuMmep, MNpU  HCIOJb30BAaHUM  MHOTOCEKIIMOHHBIX
¢bepmenTaropoB). PaccMOTpuM ~ KOPOTKO ~ TEXHOJOIMYECKHE  IapaMeTpbl  IMPOLECCOB
MHUKPOOHOJIOTMYECKOI0 CUHTE3a M METO/Ibl UX aBTOMaTHYECKOTO KOHTPOJIS.

Temnepamypa. J1511 u3MepeHus TEMIIEPATY Pl KyJIbTYPaIbHOM XKUAKOCTU B (hepMEHTaTOpax
HIMPOKO IPUMEHSIOT CTEKISIHHbIE TEPMOMETPBI, YCTaHABIMBAEMbIE B METAJUINYECKOM 3AIIIUTHOM
KOXXyXe, M TEpPMOMETPbl CONPOTUBJICHUA. MOXKHO IPUMEHATh TaKXKe MaHOMETPUYECKUE
TEPMOMETPBI U TEPMONAPHL.

Oco0bIx MpobseM ¢ U3MEpPEHHEM TeMIIepaTypbl He BO3HMKaeT. EquHcTBeHHAs mpobiema,
KOTOPYIO IPUXOAUTCS pellaTh, — TOUHOCTh U3MepeHuil. J[eao B TOM, 4TO BO BpeMsI CTEPHIIN3ALIH
anmapata Ttemmeparypa gocturaer 130-140 °C. DOto BBI3BIBaeT HEO0OXOJIUMOCTH
COOTBETCTBYIOILIEIO pacUIMpEeHHs AMana3oHa U3MepeHui. B mporecce coOCTBEHHO cHHTE3a
temnepatypa 25-37°C, mosToMy ee HEOOXOAMMO MOJAEP)KHUBATh B OYEHb Y3KHX Ipejeliax
(06b14HO + 0,5°C) 1 U3MePSATh JOCTATOUYHO TOUYHO. MeX Iy TeM, YeM LIMpe AUana3oH U3MEpEeHui
npubopa, TeM BbIlIE a0CONIOTHAS MOTPEIIHOCTh MPH 33JaHHOM KJlacce ero TOYHOCTU. JlaHHoe
IIPOTUBOPEUHUE YAACTCS pa3peluTh IyTEM CO3AaHuUs CIBOCHHBIX IaTUHUKOB,

OJIMH U3 KOTOPBIX PACCUUTAH HA U3MEPEHUE TEMIIEPaTyphl B Y3KOM JlMana3oHe (Hampumep,
ot 20 1o 30 °C), a apyroii — B mmpoxom (ot 0 1o 150°C).

Jasnenue. JlaBneHne B (EepPMEHTALMOHHBIX amnmaparax M3MEpSAIOT C  TOMOIIbIO
CTaHJAPTHBIX MAHOMETPOB pa3lIUYHbIX THUMOB. [y obecredyeHus acenTHUYeCKUX YCIOBUM
MaHOMETPhI MOACOCIUHIIOT K ammaparaM 4epe3 CHelMalbHble pa3feuTelbHble MeMOpaHBbI,
OTAENAIONINE HW3MEPUTENbHYI0 YacThb MaHOMETpa OT BHYTpPEHHEH dacTH QepMeHTaTopa.
CoBpeMeHHbIE MaHOMETpbl CHAOXEHbl MHEBMATHUYECKUM WM 3JIEKTPUUYECKUM BBIXOJIOM,
MO3BOJISIOIIMM TepelaBaTh CUTHAJI O BEJIMYMHE JaBJICHHUS Ha BTOPUYHBIA NMpUOOp WM Yepe3
COOTBETCTBYIOIIME ITPe0Opa30BaTeIN Ha BXOJI YIIPABISIONIET0 KOMIIbIOTEpa.

Yacmoma epawenus mewanku. YacToTy BpalleHHs MEIIAIKA MOXXHO H3MEPSTh
taxomeTrpamu. Hambosee pacmnpocTpaHeH TaxoMeTp TreHepaTopHoro Tuma. [IpuHumm ero
JEUCTBUS COCTOUT B TOM, YTO IPU M3MEHEHUHU YaCTOTHI BpAIllEHUs Baja MEIIAJIKU W3MEHSAETCS
HaIpsDKEHHE Ha KJIIEMMax TaxOreHepaTopa, peruCTpUpyeMOoe BOJIbTMETPOM. ClieayeT OTMETHUTD,



YTO M3MEPEHHUE HTOTO MapamMeTpa B HACTOsIIEe BPpeMs MPETyCMOTPEHO JIMIIb B TaOOPAaTOPHBIX U
NWIOTHBIX (EPMEHTALIMOHHBIX YCTaHOBKaX, TaK Kak B OOJBIIMHCTBE MPOMBIIIICHHBIX
(epMEeHTaTOpOB YacTOTa BpALICHUS MEUIAIKU He peryiupyercs. OnHako B TEpCIEKTHBE
peryiupyemMblii MPUBOJT MEIIANIKH, O-BUJUMOMY, OyIyT yCTaHABIMBATh U Ha MPOMBIIUICHHBIX
anmnaparax.

Yposenwv xynomypanvuoii srcuokocmu. VIsmepeHue ypoBHS KyJIbTYypaldbHOW JKUIKOCTU B
(bepMeHTaTOpe B MpoLECCe KyJIbTUBUPOBAHUS MPEACTABISIET JOBOJIBHO CIIOKHYIO MPOOIeMy 1o
psany mnpuunH. Bo-mepBIX, B OONBIIMHCTBE (PEPMEHTAIMOHHBIX IPOIECCOB HaOMIOIaeTcs
MHTEHCUBHOE IE€HOOOpa3oBaHue. Bo-BTOpBIX, M3MEpUTENbHBIE 3JIEMEHThl JaTYUKOB YpPOBHS
(HampumMmep, NMOIUIABOK B OyHKOBOM ypoBHeMepe) oOpacTaioT MHUKpoopranusmamu. Eine onna
TPYAHOCTb COCTOMT B HEOOXOJAWMOCTH OOECIICYECHHUSI ACENTUYECKUX YCIOBUH (pepMeHTaIuH,
MO3TOMY JJIsi WM3MEpPEHUs YpOBHA B (epMeHTaTopax HENPUroJHbl MHOTHE CTaHIapTHbIE
ypoBHEMepHI (OyIKOBBIE, aKyCTHUECKUE, JIEKTPOHHBIE CUTHAIM3ATOPbl YPOBHS U 1Ip. ).

OnpeneneHHblil HHTEpEC MPEACTaBISAI0T YPOBHEMEPHl MAaHOMETPUUECKOTO TUIIA, AEHCTBHE
KOTOPBIX OCHOBAaHO Ha M3MEPEHUH Pa3HOCTH JaBJICHUN B BEpXHEU (HaJl )KUIKOCTHIO) U HIDKHEN
yacTax anmapara. Pa3HOCTb JaBieHMi, u3MepsemMas C TIOMOIIbIO JAudmMaHomeTpa,
MPOIOPILIMOHAIbHA Macce CToj0a >KMIKOCTH B amnmaparte. [[pyroil mMeroa uM3MepeHHs! ypOBHS
(TouHee, Beca KyJbTYpPaJIbHOM MXUAKOCTH B almapare) COCTOUT B TOM, YTO IOJ OIOpamH
KperuieHus (epMeHTaTopa YCTaHABIMBAIOT TEH30METPUYECKHE JaTUMKH, H3MEPSIOLIUE BeC
ammapara c cojiepkalienics B HeM KyJIbTypalbHOMN JKUIKOCThIO. Bec mycToro anmapara u3BecTeH,
U JIETKO ONpENENUTh BEC KYJIbTypaldbHOM KHUAKOCTH. Takue mnpuOOphl HCHOIB3YIOT B
OTIBITHO-TTPOMBIIIJIEHHBIX YCTAHOBKAX, BBIITYCKAEMbIX HEKOTOPBHIMU (DUPMAMH.

Yposenv nenvi. B mporieccax MUKpOOMOJIOTHYECKOTO CHHTE3a OOBIYHO HE HYKHO TOYHO
3HATh YPOBEHb MEHBI B KAX/IbIii MOMEHT BpeMeHH. J[0cTaToOuHO ONpeaeIuTh MOMEHT TOCTUKEHUS
OJIHOTO WJIM JIBYX 33JaHHBIX 3HAUEHUHN ypOBHS MEHbI, YTOOBI BOBPEMS IPUMEHUTH TOT WJIM UHOM
croco0 meHoramenus. [Ipocredimuii 1 HamboJiee pacIpOCTPaHEHHBIN JaTYUK YPOBHS TICHBI
MPEACTABISIET COOOM METALTUYECKUN CTEP)KEeHb, YCTAHOBJICHHBIM BEPTHUKAJIBLHO B ammapare,
MpUYEeM BEpPXHUN KOHEI| CTEP>KHsI M30JMpPOBaH OT Kopryca ¢gepmenTtaTopa. [Ipu moctuxeHuu
MEHOM HMYKHEro KOHIIA CTEPKHS B pe3yJIbTaTe U3MEHEHUS 3aMBIKACTCs dJIEKTpUUYecKas Lelb, U
MOJIAeTCSl CUTHAM O JOCTHKEHHH JAaHHOTO YPOBHS. Perynupys moyiokeHue CTep:KHs MO BBICOTE,
MO>KHO 3aJ]aBaTh pa3JInyHble 3HaYCHUs YPOBHS MeHbl. B HE0OX0AMMBIX ciyyasx (Hampumep, npu
HAJIMYUU JBYX WIHA TPEX PAa3IMYHBIX CHUCTEM IEHOTAIICHHs) MOXKHO yCTaHABIMBATh HECKOJIHKO
TaKHUX JaTYMKOB Ha Pa3HOI BHICOTE WM OJMH KOMOMHHPOBAHHBIM.

Pacxoo 6o30yxa. [1nsa uamepeHus pacxoja a’pUpyIOLIEro BO3/AyXa HCIONb3YIOT AATYUKU
JIBYX TUIIOB: PacX0JOMEpPhI IEPEMEHHOI0 CEUeHHUs (POTAMETPHBI) C AIEKTPUUECKUM BBIXOJIOM HIIU
0e3 Hero u pacxojoMepbl Ha 0Oa3e nuadparmel ¢ AudQepeHIUuaNbHEIM MaHOMETPOM. JTO
CTaHJIapPTHBIE MPUOOPHI, TOITOMY Ha UX OMHMCAHUU MBI OCTAHABIMBATHCS HE OyIeM.

Konnentpanus  6momaccel.  OCHOBHBIM ~ METOAOM  KOHTPOJIA  KOHIICHTpPAIlUU
MUKpPOOPTaHU3MOB B KYyJbTYPadbHOM >KUIKOCTU JI0 CHX IOP OCTAeTCsl OINpEAeieHHE CYXOu
Oouomaccel B OTOWMpaemblx mpoOax. OH [OCTaTOYHO TPYJOEMOK, HE TMO3BOJSET BECTH
HEMPEPHIBHOI'O KOHTPOJIS, KPOME TOTO, HEMPUMEHUM B CIIy4asx, KOTJla B IMUTATEIbHOU cpelie
COJIEpIKaTCs TBEP/IbIE YACTHIIBI (HAPUMEDP, KyKypy3Hasi WJIH COeBasi MyKa).

Jns ompeneneHus KOHLEHTpAlMu Ouomacchl OakTepuil MM JApPOAOKEH Ha ONTUYECKU
MPO3payHbIX CpellaX MOXHO NMPUMEHATh NPUOOpPHI, OCHOBAaHHbIE HAa HM3MEPEHHUU OINTHYECKOU
IJIOTHOCTH WUJIU cBeTOpaccessHusl. CBETOBOM JIyd MMPOXOIUT Yepe3 KIOBETY CO CIIOEM CYCIIEH3HUH U
BBIXOJIUT U3 Hee B BUJIE MU (PY3HO PACCESTHHOTO CBETA.

Cxema mpubopa Jutst onpeesIeHHs KOHIIEHTPALKU 10 ONTHYECKOM MIIOTHOCTH M300paxkeHa
Ha PUCYHOK 5.
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Pucynox 5 — IlpuHuunuanbHas cxema 30HAA IS HEMNOCPEACTBEHHOTO H3YYEHHUS
(biryopecueHIMN KyJIbTypaabHON KHUIKOCTH:

A — ycunmurenn; LA — uctounuk Y®-uznyuenus; D — goronpuemuuk; F1 — ¢unbtp,
MPOIyCKaroil KopoTkoBoHOBoe Y ®-uznyuenue (336 um); F2 — ¢unbTp, npomyckarommuit
nsnydenne ¢ umHOW BOJHBI 450 mHM; L1-6 — muu3er; CC — rpagyupoBouHas KioBera; M —
TUXPOUYHOE 3E€PKaJO, MPOMYCKAoUee U3JIy4eHHE C JUIMHOM BOJIHBI 460 HM U oTpaxarolee
W3JIy4YEHHE C JJIMHOW BOJIHBI 366 HM

N3mepeHune oCcymecTBISIOT MYyTEM PErUCTPALlMM Pa3HOCTH ONTUYECKUX IJIOTHOCTEU CIIOSI
CYCIIEH3MM, COOTBETCTBYIOUIMX JBYM OOJIacTIM  CIIeKTpa — TIOIJIOIICHHS  CBETa
MuKpoopranusmMamu (415 vM) m orcyrctBus nornomieHus (700 Hm). Bwimenenue obGmacreit
CIEKTpa OCYILIECTBIISIETCS HUHTEePPEPEeHINOHHBIMU cBeTOopuiabTpamMu. CHUrHaN, OIpeneisieMbli
Pa3HOCTBIO CBETOBBIX MOTOKOB, MPOMIECININX YEpe3 CIOM CYCHEH3WH B JIBYX CIEKTPaJIbHBIX
o0acTax, yCUIMBAETCs U TIOJAaeTCsl Ha peBEPCUBHBIN qBUrarenb. Och ABUTaTeNsl )KECTKO CBsI3aHa
C OCBIO IITPUXOBOr'O ONTUYECKOTO KJIMHA, TOMEIIEHHOI'O B OJIMH U3 CBETOBBIX KaHaJIoB. Pa3HOCTH
CUTHAJIOB BBI3BIBAET BPAILEHHE ONTUYECKOI'O KJIMHA, KOTOPOE MPOAOHKAETCS A0 TEX MHOop, MOKa
M3MEHSOIIASCS IIOTHOCTh HE KOMIEHCUPYET 3Ty Pa3HOCTh. OTCYET MPOU3BOAUTCS MO ILIKAJE,
yKa3zaTeiab KOTOPOW JKEeCTKO CBSI3aH € OCblo jaBurarens. OnTuyeckuid KIuH oOecrednBaeT
JUHENHOCTh OKa3aHUil mpudopa 1Mo ONTUYECKON MIIOTHOCTH.

B mHacrosimee BpeMs HCHONB3YIOT pa3jMYHble TUIBI NPUOOPOB A  U3MEPEHHS
KOHIEHTPAlMK OMOMACChl IO ONTHYECKOH MIIOTHOCTH.

HUnumencusnocms ~ Ovixanus — Kyiomypsl.  VIHTEHCUBHOCTb  JBIXaHUS  KYJBTYpPBI
MUKpPOOPTaHHU3MOB  XapaKTEpU3yeTcs KOJIMYECTBOM KHUCIOpoAa (IMOKCHAA  yriepoza),
noTpedsieMoro (BbLAETISEMOr0) B EIUHUILY BpPEMEHU eIUHUIEH o0beMa KyJIbTypalbHON
KUAKOCTU B (epMeHTaTope. s KOHTPOIS WHTEHCHUBHOCTH JIBIXaHUS HEOOXOIMMO H3MEPSTh
KOHIIEHTPA-IIUI0 KUCIOpoAa (AMOKCHAA Yyriepojaa) B BBIXOIAIIEM U3 (epMEHTaTopa BO3IyXe
(razoanaymzatopsl THna [ TMK-IT unmun MH-5122 mist u3mMepeHusi KOHIEHTPAIUK KUCIIOpoaa 1
s iuokena yriepoaa — OA-2209). B coBpeMeHHbIX aBTOMAaTH3MPOBAHHBIX (hepMEHTaIllMOHHbBIX
CHUCTEMaxX MapaMeTphl, KaKk U Ipyrue KOMIUIEKCHBIE XapaKTEPUCTHKHU MPOLIECCA, PACCUUTHIBAIOT C
ITOMOIIBI0 MUKPOIIPOLIECCOPOB WX ynpasistonmx IBM.

Iapyuanvnoe Odasrenue pacmeopenno2o Kuciopooa. KOHTpoIb 3TOro mapameTrpa MMeeT
BaXXHOE 3HAYEHME JUISI MHOTHX ITPOLECCOB MUKPOOHOIOIMUECKOT'0 CUHTE3a, XapaKTepU3yOIUXCs
BBICOKHUMHU CKOPOCTSIMU POCTa OuoMacchl M OOJBINON BA3KOCTHIO KYJbTYPAJbHOW MKHUIKOCTH.
Cuctemamu usMepenus pO2 OCHAIIAIOT MPAKTHYECKH Bce J1abopaTopHble (epMEeHTAI[MOHHBIE
YCTAHOBKH, a TAK)K€ HEKOTOPBIE OMBITHO-IIPOMBIIIJICHHbIE U TIPOMBIIIJICHHbBIE (DePMEHTATOPHI.

Brimyckaemble 3a pyOeXOM JaTYMKHU PAacTBOPEHHOro kuciopoaa (pupmsl «bekman» u
«Hpto bponeBuk», «Muiryoucu» u Jip.) OCHOBaHbI Ha METO/IE MOIAPOrpaduuecKoro onpeesIeHus



¢ dy3UOHHOTO TMOTOKA KHUCIOpOoAa 4epe3 MeMOpaHy, OTICNSIONIYI0 BHYTPEHHIOK TOJOCTh
JATUYMKA, 3aMOJTHEHHYIO JIEKTPOIUTOM, OT OKpYy X arolen cpeabl (puc. 6).
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Pucynok 6 — Jlatunk pactBopeHHOro kuciopojaa InLab 605-ISM st s)x€cTKUX yCTIOBHIA

[Ipu u3MeHEeHUN MapIHaIbHOTO AABJICHHS PACTBOPEHHOTO KUCIOPOIa MEHSAETCS BEINYHHA
AIIEKTPOABIDKYIIEH CHIIBI, BbIpabaThIBa€MOW JATYMKOM. 3HAYCHHE O.J.C. PETUCTPUPYETCS
COOTBETCTBYIOIIUM BTOPUYHBIM TPHOOPOM (MHIJUIMBOJIETMETPOM WIJIM TOTEHIHOMETpoM). Bo
BpeMsI TEPMHUYECKOH CTepHIIN3aiK (pepMeHTaTOpa aleTaTHbI Oydep, HaXOIAIIUNACS B JaTYHUKE,
KHIIUT, HO €ro Mapbl KOHJCHCHPYIOTCS B IIJIAHTe M CTEKAlOT OOpaTHO B nmaTduk. Jlatumk
BbIIepkuBaeT oT 10 10 20 IMKIOB CTEPHIIM3AINK, HE Tepsisi YyBCTBUTENbHOCTH. [lapuuanbHoe
JaBJICHHE PACTBOPEHHOTO TMOKCHIA yriiepoaa. JIMOKCH T yTiepo/ia, BBIACISIONIMNACS B ITpoIecce
TIBIXaHUST MUKPOOPTaHU3MOB, PACTBOPSIETCS B KYJIbTYPaJIbHOH JKUKOCTH M HEPEIKO HHTHOUpPYyeT
pPOCT KyJnbTypbl W OHMOCHHTE3 IEJNEBBIX MPOAYKTOB. MHOrma, HaoO0OpOT, IS HOPMAaIBHOTO
pa3BUTHS KyJIbTYphl HEOOXOAMMO MPHUCYTCTBUE ompenaeneHHoro konmumdectBa CO2, mostomy
KOHTPOJIb cojepaHus pactBopeHHoro COz B mporeccax (epMEHTalUH SBISICTCS BaKHOU
3amaueid. PactBopeHHbI nuokcua yriepoa nubdyHaupyer yepe3 GToporiacToByro MeMOpaHy B
pacTBoOp, 4TO BEI3bIBAaET M3MeHeHue pH.

Benmnunny pH BO BHyTpeHHEH MOJOCTH AAaT4WKa HM3MEPSIOT C MOMOUIBIO CTEKIITHHOTO
anekrpoaa. Jlnanazon uzmepenns ot 1 o 25 klla.

Hemocratkm Takoro pgaTdMka — BBICOKAas WHEPIMOHHOCTh, YYyBCTBUTEIBHOCTh K
TeMIleparype, HeIMHEHHOCTh I'PalyHMpOBOYHOM XapaKTEPUCTHUKU U HEBO3MOXKHOCTH TEIJIOBOM
CTepHIIN3AIUH (PUCYHOK 6).

Bo BHUUWA pa3paboTan pmaTuyuk JaBJI€HUS PACTBOPEHHOTO JHOKCHIA YTriepoja
muddysrnonnoro tuna. OH MpeacTaBIseT cOO0M METATHYSCKUN KapKac, Ha KOTOPBI HaMOTaHa
TpyOKa M3 CHIMKOHOBOUM pe3uHbl. J[nokcun yraepoga nuddyHaupyeT yepe3 CTeHKH TPYOKH BO
BHYTPEHHIOIO TMOJIOCTh AATYMKA, OTKY/Ja BBIAYBAaeTCSd MOTOKOM MPOKAYMBAEMOTO 4epe3 JAATUHK
BO3/lyXa WK APYroro razo-Hocutesns B razoananu3atop CO2. C moMOUIbI0 3TOr0 AaTYMKa MOYXKHO
m3mepaTh pCO2 aByms criocodamu: 1udPpy3MOHHO-TTPOTOYHBIM U (D PY3nOHHO-UMITYILCHBIM. B
MIEPBOM ClIy4ae ra30HOCHUTENb IPOAYBAIOT Yepe3 NaTUUK HEMPEPHIBHO C IIOCTOSIHHBIM PacxXoioM, a
BO BTOPOM — UMITYJIbCHO. [Ipu BeIIep)KUBaHUY TA30HOCUTENSI BO BHYTPEHHEN MOJIOCTH JaTYHKa B
TE€YeHHE HEKOTOPOro BpeMeHu 0e3 MPOTOKa MPH MCIOIb30BaHUHU BTOPOr0 BapHAHTA 3HAUUTEIIHLHO
(8 15 pa3) mnoBbllaercs 4YyBCTBUTEIBHOCTh CHCTEMbl HU3MEPEHHS, XOTS YBEJIUYUBACTCS
3aras/bIBaHue MOKa3aHHi.

Konnentpanus amMmoHuitHOro azora. OCHOBHBIM METOJOM OMpeAeNieHUs] KOHIICHTPAIUU
aMMOHMIHOTO a30Ta B KYJbTYPaIbHOHN KHJIKOCTH IO CHUX MOp ABJIAETCS Jab0OpaTOPHBII METOA
OTTOHKH B KUCJIOTY. JTOT TPYIOEMKHUI aHaJIN3 UMEET HEBBICOKYIO TOUHOCTh, 0COOEHHO B 00JIaCTH
Majiblx KoHUeHTpauuid. C ero MOMOIIbIO HeNb3s OCYIIECTBISATh HEMPEPBIBHBIA KOHTPOIH
KOHIIEHTPAallMd aMMOHHMIHOIO a30Ta, YTO 3aTPYAHSET MPOBEACHUE PETYIUPYEMBIX MPOLIECCOB
(dbepmeHTaLINY.

B nocnenHue rojpl IIHPOKO paclpoCTpaHseTcs METOA HW3MEpPEeHHs KOHLEHTpPAIUH
aMMOHHUIHOTO a30Ta C MOMOILBIO Ta304yBCTBUTENIBHBIX 3EKTPoa0B. ITo aToMy mertoxy mpoly
KyJIbTypallbHOM >KuAKOCTH moamenayuBaor a0 pH 11-12. Ilpu sTOoM HOHBI aMMOHHUSA
MIPEBPAILAIOTCS B Ta3000pa3HbIil aMMHaK, KOTOPhIA AupyHIUpPYyeT yepe3 ra30HenpOHULAEMYIO
MeMOpaHy BO BHYTPEHHIOIO [TOJIOCTh JITaTUMKA, KOHCTPYKLIHS KOTOPOTro cxo/Ha ¢ gataukom pCO2.

Wzmensiercs Benmuunna pH OydepHoro pactBopa, usmepsieMasi CTEKISTHHBIM 3JIEKTPOIOM.
AHanu3 KOHLEHTPAlM aMMOHHUIHOT0 a30Ta 10 OMUCAaHHOMY MeToay AnuTcs 5-10 MUH. BMeCTO
1,5-2 4 npu otronke. Kpome Toro, o naet 6osee TOUHBINA pe3ynbTaT, TaK KaK B3aUMOJICHCTBUE
IEJIOYH ¢ MPOOOH MPOUCXOAUT MPH HOPMAIBHOW TEMIIEpaType, U CHUKAETCS YUCIO MOOOYHBIX
peaKuui.



K coxanenunro, JaHHbld METOJ HENPUTOJAEH I HENPEPBIBHOIO KOHTPOJII aMMOHHUIHOIO
a30Ta HEIOCPEACTBEHHO B almapare H3-3a HEOOXOAUMOCTH MOJIIENAuMBaHUSA IPOOBI INepen
n3MepeHueM. Elne oauH MeToI HENpEepBIBHOIO KOHTPOJIS COJEP)KaHUS aMMOHHUMHOIO a3oTa
OCHOBAH Ha HCIIOJIb30BAHUU CTEKJISHHBIX MOHOCEIEKTHBHBIX JJIEKTPOJIOB, B YAaCTHOCTH THIIA
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Pucynok 7 — Jatunku InPro 5000 nms onpeneneHuss KOHIEHTpaUun
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PI/ICYHOK 8 — Cxema CTEeKJISIHHOIO HOHOCEIIEKTHBHOI'O 9JICKTpOAa

HpI/IHLII/IH JEHCTBUS TaKUX 9JICKTPOAOB AHAJIOTWYCH MNPUHIUITY JIENCTBUS TaTYUKOB pH
I[OCTOI/IHCTBEI HOHOCCJICKTUBHLBIX JJICKTPOAOB — BO3MOKHOCTH HCIPCPBIBHOIO KOHTPOJIA,
YCTOﬁHHBOCTB K TEIUIOBOH CTCpUIIN3aInH. OZ[HaKO 00J1aCTh HX I[PUMCHCHUSA B
MHKpO6HOJ’IOFH‘ICCKOﬁ MNPOMBIINIJICHHOCTH BECbMa OI'paHUYCHA H3-3a TOr'0, YTO Ha PE3yJbTaT
OMPCACIICHUS CYHICCTBCHHO BJIUAKOT COACPIKAIIHUCCA B OOJIBIIMHCTBE (I)CpMCHTaI_[I/IOHHBIX cpea



MOHBI Kanusd U Hatpus. Hapsaay ¢ onMcaHHBIMM METOAAMM I ONPENCIICHHUs] KOHLICHTpaluuu
aMMOHHUIHOTO a30Ta UCTOJIb3YIOT aBTOMATUYECKHE YCTAHOBKH ISl TUTPOBAHMS, pab0Ta KOTOPBIX
OCHOBaHAa Ha pEAKIMH HOHOB aMMOHHA C (OPMAIMHOM, COIPOBOXIAIOIICHCS BbIICICHUEM
KHCJIOTBI.

Konyenmpayus y2neeooos. KinaccuueckuM METOZIOM aHAIM3a KOHIIEHTPAIUU YIJIEBOJOB B
(epMEHTAMOHHBIX KHUIKOCTAX sBisgeTcs sadopatopHslii merox Illoopns. C ero momomisio
OIPENEJISAIOT CyMMapHOE COACp)KaHUE B CpeAe pPEIyLUPYIOUIMX BEIIECTB. OTO SBJISAETCA
HE/JIOCTaTKOM, TaK KaK HE BCE pEIyLUPYIONIME BEIIECTBA MOTYT OBITh HCIIOJIB30BAaHbBI
MuKpoopranusmamu. Hepeakxo ObiBaeT, uro aHanu3 no Illoopnto mokaspiBaeT Haiuyue B
(epMEeHTAIMOHHOHN KHUJIKOCTH 3HAYUTEIHFHOIO KOJIMYECTBA PEAYLHPYIOIIUX BEIIECTB, a POCT
KYJIBTYPBI IIPEKPAIIACTCS U3-32 HCUEPIIaHUs JOCTYIIHBIX YIJIEBOJOB.

Jns u3MepeHus KOHLEHTpaluuy YIJEBOAOB BCE INHMPE MCIOJB3YIOT METOJbl AaHAIN3A,
OCHOBaHHbI€ Ha MPUMEHEHUHU JIaTYMKOB C HIMMOOUIN30BaHHBIMU (epMeHTaMHU. JlelicTBue Takue
JAaTYUKOB MOKHO NMPOUJUIIOCTPUPOBATH HA MpUMepe (PEPMEHTHOTO 3JEKTpoAa Ui U3MEpPEHUS
KOHIEHTpallMu TJ0KO3bl. JlaTuuk mnpencraBiseT coO0Ol OOBIUHBIM KHUCIOPOJIHBIA AIIEKTPO/,
MOKPBITHIM IMJIEHKOM ¢ MMMOOWIM30BAaHHOM TJIIOKO300KCHAa30M. [Ipu morpykeHuu naTtduka B
KUJKOCTb, COAEPIKAILLYI0 TIIOKO3Yy, Ha MOBEPXHOCTH IIEHKH IPOTEKAET PEAKLHsl OKHUCICHUS
TJIFOKO3bI KMCIIOPOAOM ¢ 00pa30BaHMEM IIIOKOHOBOW KHCIOTHI M BOABL. Ilpu 3TOM conep:kaHue
PacTBOPEHHOTO KUCJIOPO/1a B OKOJIOMEMOPaHHOM IIPOCTPAHCTBE CHUXKAETCS, YTO PETUCTPUPYETCS
KHUCJIOPOJIHBIM  DJIEKTPOAOM. YUTOOBI HCKIIIOYUTH BIIMSHHUE PACTBOPEHHOTO KHUCIOpOAa Ha
MTOKa3aHus, MPEIIOKEH JATUYMK U3 JBYX KHUCIOPOIHBIX 3JEKTPOJOB, U3 KOTOPBIX OAUH MOKPBIT
(dbepMeHTHON MeMOpaHOW, a BTOpoi — He MOKphIT. Ha BXon BTOpuyHOro mnpubopa mpu 3ToM
MI0/Ia€TCs CUTHAJ, PaBHBIM Pa3HOCTH HANPSKEHUH, BIpabaThIBAEMbIX 000OMMU AIIEKTPOIaMHU.

3aganusa
1 M3yuuTh onepaTuBHOE yNpaBieHHE MUKPOOHUOIOTUYECKUMU POLECCAMH.
2 N3y4nTh METOBI U TApaMETPbl KOHTPOJISL.

KonTposbHbIE BOIPOCHI
1 Kakue cyniecTByrOT METO/IbI KOHTPOJIS 32 OMOTEXHOJIOTMUECKUMU TTpolieccaMu?
2 3a KakMMH OCHOBHBIMU ITapaMeTpaMu POLECCOB KyIbTUBUPOBAHUS MPOBOJIUTCS KOHTPOJIb?
3llonsitue o Ouopeakrope. OCHOBHbIE KOMIIOHEHTHI OHOpeakTOopa U  BaKHEWIIHe
TeXHOJoru4eckue napamerpol. O0CIyKUBaHHE OMOPEAKTOPOB.
4 TlepeuncnuTe U OXapaKTepU3ylTe OCHOBHBIE TUIIBI OMOPEAKTOPOB.
5 Kakue aktopsl onpenensitoT BHIOOp KOHKPETHBIX METOJ0OB BbIIEICHUS M OUUCTKU? OnuimnTe
OCHOBHBIE 3TaIbl MPOIECCa BBIJICICHUS U OYUCTKU KOHEUHOTO MPOAYKTA.
6 MeTtoabl KOHCEpBAILMU LIEJIEBOT0 NPOAYKTA. 3alIUTHBIE CPEbI.
7 Ilepeuncnute OCHOBHBIE MOKA3aTeNM Ka4eCTBA LIEIEBOIO MPOIYKTa.

IIpakTnyeckas padbora Ne7
«BHOTEeXHOJIOTHYeCKHe CUCTEMBbI POU3BOACTBA. BHIOOP ONTHMAJIBHBIX YCJI0BHI — CHCTEMBI
JKH3Heo0ecneYeHNnsI 0M000beKTa AJI OHOCHHTE3a H MAKCHMAJILHOI'0 BBIX0/1A I[EJIEBOT0
NMPOAYKTa»

Ieanb 3ansaTHA:

W3yunTh onTHMaNbHbIE YCIOBUS CHCTEMBI )KU3HE00ECTIEYeHUST OMOIOTUIECKUX 0OBEKTOB.

OOopynoBaHHe 1 MaTepPHAIbIL.

MynetTumenuiinoe o6opynoBanue, npesentanuu MS Office Power Point mo Teme 3aHsTus.
1.3anonuuTh Tabmuy «Crucrema xu3neobecneuenus (CXKO)
O0n000BEKTa, B 3aBUCHMOCTH OT «BapuaHTta» OmorexHonorudeckoro mnporecca (bIT) u ¢pynkuuii
o6uooonekta (bO)».



I'maBHOE B cucTeMe
OcHoBHble BapuaHThl BI1 ®yukuuu bO xu3Heooecnieuenus (CKO)
OnooOBeKTa
[Ipumepsr:
[Ipumepsr:

1 KaK IpOMeXKyTOUHBIH FTan
2 Kak 3aKJIFOUUTENIbHBIN 3Tall

[Ipumepsr:

2. 3anoaHUTH TaOIUILY.

Cucrema xu3Heo0ecneyeHus: KyJIbTypbl KIETOK

BeIciine pactenus | JKuBoTHBIE

1. CnocoOHOCTh K aBTOHOMHOMY CYLIECTBOBAHUIO U Pa3MHOKEHHUIO B OOBIYHBIX YCIOBHUSAX
BHEIIIHEN Cpefibl

+/- | +I-

2. TOTUIOTEHTHOCTH

+/- | +/-

3.1. CnenmanbsHble METa0OINUTEI
3.2. Makpo3JiIeMEHThI

3.3. MUKpO3JIEMEHTHI

3.4. YriaeBoanl

OUTOrOPMOHBI, BHOCHUMBbIE B cpeny | UHAyKTOpbl MUTOTHYECKOTO IIUKJIIA
MIOCJIEIOBATEIHHO UII COBMECTHO
1.AykcuHbl 2.1IUTOKMHUHBI

y 1 [Tpumepsl
(mpuMepHL:. .. (mpuMepHl. . .

4. 3ammTa OT KOHTaMHAHAIIUU

4.1. CoGmoneHne yCIOBHI aceNTHKH: (MEPEUMCIINTh TPaBUIa BBIIOJHEHUS ACCNTHKH TIPH
KYJIbTUBUPOBAHKH iN Vitro)

4.2. OobOecrieueHre TEPMUTUYHOCTH BCEX COCAMHEHWH B amnmaparype: (yka3aTb YeM
obecrieunBaeTcs)

5. Ceer

6. Temnieparypa

7. Aspanus

8. Asparus

9. JloGaBiieHNE aHTHOMOTHUKOB

*MyHKTHI 5,6,7,8 — yKa3aTh ONTUMaJbHbIE TApaMeTPhl

KoHTpoJsbHbIe BONPOCHI (TEKylIeMy KOHTPOJIIO):
1. OCHOBHBIE «BapUaHTbHD» OMOTEXHOJOTHH: OMOTEXHOJIOIHMUECKUI Mpolecc Kak 0a30BbIi 3Tat.
XKuzneobecrneueHne MUKpOOPraHU3MOB Kak UCTOYHUKA Oromacchel. [Ipumepsl.




2. bHOTEXHOJOTNYECKUI NPOLECC KaK MPOMEKYTOUHBIN, KaK 3aKJIFOUUTENIbHBIN 3Tall CO3/1aHus
7e4eOHOro0, MPO(UITAKTUYECKOTO MII TMAarHOCTUYECKOTo Mpemnapara. [I[pumepsr.

3. Co3ganue ycioBHi JUIS TOJICpKaHHS JKU3HEoOecredeHns OM000BEeKTa U MAaKCHMAIILHOTO
CHHTE32 I1eJICBOT0 MPOAYKTa IPU HanboJIee CJI0KHOM BapuaHTe OMOTEXHOIOTHYECKOTO IpoIiecca.
IIpumepsl.

4. XuzneoOecneueHrue KyJbTyp KIETOK BBICIIMX pacTeHUH. PEHOMEH «TOTUIIOTEHTHOCTH.
[lepeuncnuth (hakTOpHI, BIMSIOUIME HA POCT KYJIBTYPHl KIETOK pacTeHuil. PHUTOrOPMOHBI,
KJTaCCU(UKAITHS.

5. KynbTypsl ®HBOTHBIX KJIETOK, MX BHJBI, XXU3HeoOecneueHne. VHAYKTOPbl MUTOTHYECKOTO
LUKJIA.

6. [IpoGaeMbl TU30r€HIH U OHKOTEHOB MPH KYJIbTHBUPOBAHUN OMOOOBEKTOB.

7. TexHoreHHasi 3KoJOrMyecKas HUIIA Ui CYIIECTBOBaHHUS MUKPOOOBEKTOB B MOHOKYJIBTYDE.
Tunsl 6MOpeakTopos.

7. Kputepuu nondopa pepMeHTEPOB IPU pealin3allii KOHKPETHBIX LIeTeil.

8. Kiaccugukanusa OvocHHTE3a MO TEXHOJOTMYECKHM IapaMmeTpaMm, IMPUHLHUIIBI OpraHH3aluu
MaTepUaJbHBIX  IOTOKOB:  MEPUOJUYECKHM,  IOJYHNEPUOAUYECKUHM, OTHEMHO-IOJIUBHOM,
HENpepbIBHBIN; TITyOUHHAsA, TOBEPXHOCTHAs (pepMEHTAIHs], MACCOOOMEH.

IIpakTuyeckas padora Ne§
«OcHOBBI OMOTEXHOJIOTHH MPOU3BOJACTBA U KOHTPOJIsA AHTHOMOTHKOB)

Iean 3ansiTUs:

O3HaKOMJICHHE C OCHOBAMH OMOTEXHOJIOTMH ITPOU3BOJICTBA M KOHTPOJISI aHTHOMOTHKOB.
OO06opyoBaHKE U MaTEPUATIBI

MynbeTuMeauitHoe o0opyaoBanue, npeseHTanun MS Office Power Point mo teme 3ansaTus.

1 TexHoJiorusi 0MOCHHTE3a NPENAPATOB AHTHOUOTUKOB JIJIfl CeJILCKOI0 X03s1iicTBa
TpaguiionHsle npeacTaBieHuss 00 aHTUOMOTHUKAX, WM AHTHOMOTUYECKUX BEIIECTBaX,
CBSI3aHbI C UX IIMPOKUM IPUMEHEHHEM B COBPEMEHHON MeIuluHE U BeTepuHapuu. HekoTopsie
aHTHOMOTHYECKHE TpernapaTbl MPUMEHSIOT KaK CTHUMYJISTOPBl POCTa KUBOTHBIX, B O0pbOe C
00JIe3HIMU pACTEHH, IPU KOHCEPBUPOBAHUH MUIIEBBIX MPOAYKTOB U B HAYYHBIX HCCIIEAOBAHUAX
(B 0OsacT OMOXUMHUH, MOJICKYJIIPHON OMOJIOTHH, TCHETHKE, OHKOJIOTHH).

CoBpeMeHHOE Onpe/IeIICHIE TePMUHA «aHTHOUOTHKY» MpUHAISKUT M. M. [llemsikuny u A.
C. XoxmnoBy (1961), koTopble TPEMIOXKHIA CUYNTATh AHTHOMOTHYECKUMHU BEIIECTBAMH BCE
MPOIYKTHI 0OMEHa JIF0OBIX OPraHU3MOB, CIIOCOOHBIE U30MPATEILHO YOUBATh UITH MOJABIATH POCT
U pa3BUTHE MUKPOOPraHU3MOB (OakTepuu, rpuObl, BUPYChI U JIp.), a TaKkKe HEKOTOPBIX
3JI0KA4€CTBEHHBIX HOBOOOPA30BaHUH.

B cootBercTBUM ¢ Kiaccu(uKanue, B OCHOBE KOTOPOIl JIGKUT XMUMUYECKOE CTPOCHUE,
BCEOMMCAHHbIE aHTUOMOTUKHI MOXHO Pa3AeIUTh Ha CIEIYIOIIHNE IPYIIIbL:

1) anukIMYecKkue coeIMHEHus (MCKIII0Uas )KUPHbIE KUCIOTHI U TEPIICHBI);

2) anUIUKINYeCKUe COeTMHEHUS (B TOM UMCIe TeTPALUKINHEI);

3) apoMaTudecKre COeAMHEHNUS;

4) XUHOHBI;

5) KUCIOPOCOEPIKAIIHNE TETEPOIMKIIBI;

6) a3oTcojepIKaIIe FeTePOIHMKINIECKUE COSTUHEHMUS,

7) menTubI.

[lonHOCTBIO XMMHUECKasi CTPYKTypa YCTAaHOBJIEHA JJisi OJHOM TPETH U3BECTHBIX
AHTHOMOTHKOB ¥ TOJILKO TIOJIOBMHA U3 HUX MOXKET OBITh MOJy4eHa XUMHUECKUM yTeM. [loaTomy
MUKPOOHOJIIOTHUECKUN CIIOCO0 MONTydeHUsI aHTHOMOTUYECKUX CPEJICTB OueHb akTyaneH. CHHTe3
MUKpPOOPTaHU3MaMH aHTHOMOTHUKOB — OJHAa M3 (OpM TPOSBICHHUS AaHTAarOHW3Ma; CBS3aH C
OTIpeIeTICHHBIM XapakTepoM oOOMEHa BEUIECTB, BO3HHUKIIMM M 3aKPEIIEHHBIM B XOJE €ro
ABOJIIOLIMHU, T. €. 3TO HACIIEJCTBEHHAs] OCOOCHHOCTb, BBIPAKAIOIIASCS B 00pa30BaHUU OJHOTO U



OoJsiee OMpeNeNeHHbBIX, CTPOT0 CHENM(PUUHBIX IS KaKIOr0 BUJA aHTHOMOTHYECKUX BEUIECTB.
Bo3zeiicTByst Ha TOCTOPOHHIOI MHUKPOOHYIO KJIETKY, aHTUOMOTHK BBI3BIBACT 3HAYMTEIBHBIC
HapylIeHus: B ee pa3BUTHH. HekoTopble W3 aHTHOMOTHMKOB CHOCOOHBI IOAABISATH CHHTE3
000JI0YKM OaKTepUaNbHON KIETKM B TEPUOJ PAa3MHOXKEHUS, Ipyrue BO3JICHCTBYIOT Ha ee
UTOIUIA3MATHYECKYI0 MeMOpaHy, W3MEHAS NpPOHHMIAEMOCTb, YacTh M3 HHUX SIBIISCTCS
MHTHOMTOpAaMH peakiiii oOMeHa BEIIeCTB.

Pucynok 10 — Cxema noiydeHust aHTHOMOTHKOB:
1 — BBIpaIIMBaIOT YUCTYIO KyJIbTYpY IT'pHOKa; 2 — OAHOBPEMEHHO TOTOBSIT
MIUTATENIBHYIO CPENy; 3 — CTEPUIIN3YIOT; 4 — OXJIAXIA0T; 5 — BBIPALIUBAIOT
IIOCEBHOW MaTepuai; 6 — IOCEBHOW MaTepuall BHOCAT B YaHbI C IUTATEIIbHON
cpenoii; 7 — uneTp; 8§ — yaH; 9 — MUK BBIJCICHUS NEHUIMIIIIMHA METOI0M
«3aMeHbl pacTBopuTel»; 10 —3amopo3ka; 11 — ynanenue sipna;

12 — ynakoBka

HecMmoTpsi Ha MHTEHCHBHOE M3yU€HUE MEXaHU3Ma ACWCTBUS PA3TUYHBIX aHTUOMOTHKOB,
JlalleK0 HE TMOJIHOCTHIO BBISBICHO MX BIMSHUE Ha OOMEH BEIIECTB JlaXke B KJIeTKax OakTepui,
KOTOpPBIE SBJISIOTCS OCHOBHBIMHU OOBEKTaMH UCCIIEIOBAHUSI.

B nacrosimee Bpems omucano 6onee 3000 aHTHOMOTHKOB, HO TOJBKO 150 M3 HUX HaILIA
MpakTH4ecKoe mpuMeHeHue. Himke Oyaer paccMOTpeHa TeXHOJIOTHSI TPOU3BOJICTBA T€X U3 HUX,
KOTOpBIE OTHOCSATCS K MPOAYyKTaM MeTabosiM3mMa MHUKPOOPTaHM3MOB, U HAIUIM MPUMEHEHHE B
CEJIbCKOM XO0351CTBE B BHJIE COOTBETCTBYIOIINX 100aBOK K KOpMaM (KOPMOBBIC aHTHOMOTHUKH ) U B
KauecTBE CPEACTB 3aIIUThl PAaCTeHWil. B TedeHWe MHOTHX JIeT aHTHOMOTHKH HCIIONB3YIOT Kak
CTUMYJISITOPBI POCTa CENbCKOXO3SHUCTBEHHBIX JKUBOTHBIX M TTHUIIBI, KaK CPEACTBAa OOpHOBI C
3a00JIeBaHUSAMHU PACTEHUI U TOCTOPOHHEW MUKPOGIOPOH B psiie OpOAUIBHBIX TPOU3BOICTB, KaK
KOHCEpPBAHTHl MHUIIEBbIX MPOAYKTOB. MX mIpUMEHEHHUE B CEIbCKOM XO35HUCTBE MPUBOIUT K
CHIDKEHHIO 3200JI€BAaEMOCTH M CMEPTHOCTH, MPEKIIE BCETO MOJIOIHAKA, M K YCKOPEHHIO pOCTa U



Pa3BUTHIO )KUBOTHBIX M NTHULBI, CIIOCOOCTBYET COKPAIICHUIO KOJMYECTBA MOTPEOIIAEMBIX
KOpMOB B cpeiHeM Ha 5-10 %. Ilpu npuMeHneHnn aHTHOMOTHKOB B CBUHOBOCTBE OT Kaxkoi 1000
CBUHEHN nonojaHuTenbHo nosydarotr 100-120 1 msca, ot 1000 kyp-Hecymek — a0 15 ThIc. aun B
TOJI.

MexaHHu3M CTUMYJIHPYIOLIEro ASUCTBUS aHTHOMOTHYECKUX BEIIECTB TAKXKE HENb3s CUUTATh
MOJTHOCTBIO ~ BBISICHEHHBIM. Buanmo, ctumymupyrommii  3QQGeKT BO3ACHCTBUS — HHU3KUX
KOHIICHTpAalMi aHTHOMOTHKOB HA OpPraHW3M JKMBOTHOTO CBSI3aH, B OCHOBHOM, C JABYMs
(akTopaMu: BO3ACHCTBHEM Ha MUKPOQIIOPY KUIICYHUKA WIIM HETIOCPEICTBEHHBIM BIIHMSIHAEM Ha
OpraHu3M >HBOTHOTO. B mepBoM ciydae aHTHOMOTHKH CIIOCOOCTBYIOT YBEIMUCHHIO YHCIIA
MOJIE3HBIX ~ MHUKPOOPTaHM3MOB, CHHTE3UPYIOIIMX BUTAMHHBI W  TpeoONafarommx Hax
naToreHHbIMU (popmamu. OHM CHIXKAIOT YHCIIO BPEIHBIX ISl OPTaHU3Ma )KUBOTHOTO, MUKPOOOB,
WCTIOJNB3YIONUX OWOJIOTUYECKH AaKTHBHBIE BEIIECTBA W OOpa3ymIUX TOKCHHBI, HMEIOIINE
MATOTCHHbIE WJIM YCJIOBHO TIaTOTeHHbIE (OPMBI. AHTHOMOTHKM OKa3bIBAIOT BIMSHHE Ha
MUKPOOPTaHU3MBI, TPUCYTCTBYIOIINE B KHIICYHUKE, CIIOCOOCTBYSI CO3/IaHUIO YCTOWYHMBBIX
IITAMMOB, MEHEE BPEOHBIX JUISI JKABOTHOTO, HW3MEHSIOT METAa0O0JIM3M MPUCYTCTBYIOIIUX
MUKpOOOB. OHH BBI3BIBAIOT NIEpEMEIEHIE MUKPOOPTAaHU3MOB B KHIIIEYHHUKE KHUBOTHOTO; MOJT UX
BIIMSTHHEM HaOIO/IaeTCsl CHIDKEHUE CyOKITMHIMYECKIX MH(EKIIHNIA, 9acTO 3aMeUISTIOIINX Pa3BUTHE
MOJIOTHSIKA, CHIDKEHHE pH coep)KuMOro KUIIIEYHNKa, YMEHBIICHHE TOBEPXHOCTHOTO HATSKCHHUS
KJIETOK OPTaHU3Ma, YTO CIIOCOOCTBYET YCKOPEHHIO UX JICICHUSI.

Bo BTOpOM ciiydae B opraHu3Me JKUBOTHOTO HAOJFOIAETCS CHHEPTU3M JCHCTBUS TOPMOHOB,
pacTeT KOJUYECTBO POCTOBBIX TOPMOHOB, YCKOPSIETCSI TPOIECC TMOTPEONCHHS IMUIIH, PacTeT
MIPHUCIIOCOOISIEMOCTh OpraHi3Ma K HeOIaronpusITHEIM yciaoBusM. 1o BiIussHuEM aHTHOMOTHKOB
CHIDKAETCs MOTPeOHOCTh )KUBOTHOTO B BUTAMUHAX, YBEIIMYMBACTCSI CHHTE3 BUTAMHHOB TKaHSMH,
CTUMYJIUpPYETCSl CHUHTE3 CaxapoB M BUTaMUHa A U3 KapoTHHA, PacTeT CKOPOCTh CHHTE3a
(dhepmMeHTOB, 00pa3yeTcsi MEHbIIE MOOOYHBIX MPOMyKTOB. Kpome Toro, pacrer abcopOImoHHas
CIIOCOOHOCTh TKaHEH, CTUMYJIHPYETCS TOTpeOICHNE META0OTUTOB.

KopmoBble aHTHOMOTHKM NPUMEHSIOT B BHUJE HEOUMIIEHHBIX IpPEnaparoB, KOTOPbIE
MIPEJICTaBIISIOT COO0H BBICYIIEHHYIO OoMaccy MPOAYLEHTa, COJIEPKaIyI0 TOMUMO aHTUOMOTHKA
aMUHOKHCIIOTHI, ()epPMEHTHI, BATAMUHBI TPYIbl B 1 1pyrue Onoiornuecky akTHBHbIE BEIIECTBA.
[Tonydyaemble mpemapaThl CTaHAAPTU3YIOT MO AKTUBHOCTH WJIM KOJMYECTBY BXOJSIIErO0 B HX
COCTaB OCHOBHOTI'O BEIIECTBA, yUNUTHIBAsI UJIM HE YUUTHIBAs MPUCYTCTBHUE B HEM BuTamuHa B12.

Bce nmpousBoinMbie KOPMOBBIE aHTHOUOTHUKH:

a) HE MWCIONB3YIOTCS B TEpaleBTHUYECKUX IENAX M HE BbI3BIBAIOT MEPEKPECTHOM
pe3ucTeHIuu OakTepHil K aHTHOMOTHUKAM, TPUMEHSIEMbIM B MEAUIINHE;

0) MpakTHUYECKHU HE BCACHIBAIOTCS B KPOBb U3 MUIIEBOTO TPAKTA;

B) HE MEHSIOT CBOEH CTPYKTYphI B OpraHU3ME;

r) He 00J1a/1al0T aHTUT€HHOM MPUPOION, CIOCOOCTBYIOIIECH BOSHUKHOBEHHIO aJIIICPTHH.

[Ipy nuTensHOM MPUMEHEHWH OJHOTO M TOrO e Mpenapara CYIIECTBYET OMAaCHOCTb
BO3HMKHOBEHHUS AaHTUOMOTUKOYCTOMYMBBIX MHKPOOpPraHu3MoB. Jlns ee mpeaynpexaeHus
MEePUOJNYECKA MEHSIOT HCIOJb3yeMble aHTUOMOTHMYECKHE BELIECTBA HIIM MPHUMEHSIOT CMECh
aHTHOWOTHKOB, TO3BOJISIIONIYI0 MOAJICPKUBATh TEPBOHAYATIBHO JOCTUTHYTHIH »(dekT Ha
HEeoOX0IMMOM ypoBHe. B HacTosmiee BpeMs MPOU3BOJACTBO KOPMOBBIX aHTHOMOTHKOB
OCHOBBIBAETCSI Ha peraparax HEeMEIUIIMHCKOTO Ha3HaueHUs, TaKuX, Kak OallUTpaluH, IPU3MH,
rurpoMuniie-b u ap. B Teuenune nocnequux 50 €T aHTUOMOTHUKM HMCIOJB3YIOT KaK CPEICTBO
60pbOBI ¢ pa3IMYHBIMU (UTONATOreHaMH. MICTOUHMKY 3apa)keHHs pacTeHUi (UTONaTOreHHBIMU
MHUKPOOpPraHW3MaMH pa3inyHbl. He COCTaBNIAIOT HMCKIIOYEHHS M CEeMEHa CaMOoro pacTeHHs,
uaylue Ha rnoces. Bo3aelicTBue aHTHOMOTHYECKOTO BEIIECTBA CBOJAMTCS K 3aJIp)KaHUIO POCTa
Wi rulenu (UTONATOreHHBIX MHKPOOPTraHU3MOB, HAXOAIIMXCS B CEMEHAaX M BEreTaTHBHBIX
OpraHax pacTeHHs.

[Tonyyaemble mpenaparbl JOJDKHBI OBITh BBICOKOAKTHBHBIMH IPOTHB BO30YAMUTEINS
3a00JeBaHUsl B OKpPY)KalolLIel pacTeHue cpene, Oe3BpelIHbIMU B NMPUMEHSIEMBIX JISI PAaCTCHHUS



7103aX, CIIOCOOHBIMH COXPaHATh AHTHOMOTHYECKYI0 AKTUBHOCTh B TEUYEHHE HEOOXOIUMOI0
BPEMEHU U JIETKO IPOHUKATH B COOTBETCTBYIOIINE TKAHU PACTCHUS.

K 4uciy aHTHOMOTHYECKMX BEIECTB, HAUIeMIMX HauOojee IIHPOKOe MPUMEHEHHE B
6opbbe C ¢uTronmaroreHaMH, OTHOCSTCS, MpPEXaE BCEro, (GUTOOAKTEPHUOMHIIMH, TPUXOTCUHUH U
IIOJINMULIMH.

[IpumeHeHre aHTUOMOTHKOB B IUILEBOM MPOMBIIUIEHHOCTH MO3BOJISIET B 3HAYUTENIbHOM
CTENIEHU CHMU3UTh JIUTEIBHOCTh TEPMOOOPAOOTKH pPA3IUYHBIX MPOAYKTOB NHUTAaHUSA NPU HUX
KOHCEPBUPOBAaHMH. A 3TO, B CBOIO oOdYepenb, O0ecreynBaeT OOJBIIYI0 COXPAHHOCTh
MIPUCYTCTBYIOIIMX B HUX OMOJIOTMYECKN aKTHUBHBIX BELIECTB, BKYCOBBIX KaU€CTB, KOHCUCTEHIIUU
poayKToB. Mcnosnb3yemble aHTUOMOTUKY BO3JIEHCTBYIOT B OCHOBHOM Ha KJIOCTPUJMANIbHbBIE U
TepMoHIIbHBIC OAKTEpUH, YCTOWYNBBIC K HarpeBanuio. Hanbomnee 3¢ hekTHBHBIM aHTHOMOTUKOM
IIpY KOHCEPBUPOBAHUU oBolled cuutaercs B PO u 3a pydexom Hu3MH. OH HE TOKCUYEH s
YeJlI0BeKa U M03BOJISIET BABOE YMEHBIINUTH BPeMs TEPMOOOPaOOTKH OBOILIEH.

TexHonorust pou3BOACTBa JTHOOBIX aHTHOMOTHKOB HEMEAUIIMHCKOTO HAa3HAuU€HUs, KpOMe
T€X, YTO HMCHOJBb3YIOTCS B IMHUIIEBOM U KOHCEPBHOW NPOMBIIUIEHHOCTH, CTPOUTCS MO €AUHOMN
cXeMe, IpelycMaTpUBaIOLIel BCe CTAUM aCENTHUYECKOTO IMPOMBIIIIEHHOIO KyJIbTHUBHUPOBAHMS
ITaMMa-TIPOTyIIEeHTa U OMOCUHTE3 aHTHOMOTHKA, PEBAPUTENHHYIO0 00pabOTKY KyJIbTypalbHON
KHUJKOCTH, €€ BaKyyM-ylapHuBaHHe, CYIIKy M CTaHJAapTU3aIMI0 TOTOBOIO MNPOAYKTa IyTEM
CMEIICHHUsS C HEOOXOJMMBIM KOJMYECTBOM HAINOJHUTENS. B KauecTBe mOCIHEIHHUX OOBIUHO
UCIOJIb3YIOT OTPYOM, KMBIXM pPAa3IMYHBIX KyJIbTYp U JpYrue BellecTBa OpPraHUYecKod u
HEOPraHUYECKON MPUPOIBI.

JluHamMKKa HaKOIUIEHHS AaHTUOMOTHMKA B KyJIbTypalbHOW JKUIKOCTH B TOJABIISIONIEM
OOJBIIMHCTBE CIy4yaeB HMMEET TUIHUYHBIM BHUJ 3aBUCUMOCTH, XapaKTEpHBIM JUIsi OMOCHMHTE3a
BTOPUYHBIX META0OJIUTOB, T. €. MAKCUMyM 00pa3oBaHUs OMOMAacChl BO BPEMEHH IMPEIIECTBYET
MaKCUMyMy aHTHOMOTHKOOOpa3zoBaHus. [losToMy Ha mepBbIX 3Tanax KyJIbTUBUPOBAHUS LEIbIO
MIPOM3BO/JICTBA SIBJISIETCS HAKOIJICHHE HEOOXOIMMOTO KOJWYECTBAa OMOMacchl (aHTHOMOTHK TPH
3TOM MPAKTUYECKH OTCYTCTBYeT). bHocuHTe3 aHTHOMOTHKAa MPOMCXOAUT Ha BTOPOM CTaauu
MIPOU3BOJICTBEHHOI'0 KYJbTUBUPOBAHUS B OCHOBHBIX (hepMeHTepax, MpuueM Bpemsi OMOCHUHTE3a
MOJKET B 2-3 pa3a MpeBbIIIaTh BpEeMs, 3aTpauylBaeMOe Ha KyJIbTUBUPOBAHHE IITaMMa MPOAYIICHTA.

2 TexHoJI0THS MOJYUYEHHUS NPENaAPATOB TETPAUMKIUHA
TeTpauuKiIMHBI HAILIM HIMPOKOE MPUMEHEHHUE, KaK B MEIUIMHE, TaK U B MPOU3BOJICTBE
KOPMOBBIX IpenapaToB. Cpeau HUX AJISl CENIbCKOT0 X03sICTBa MPOMBIIIIICHHOCTD BBITYCKAeT Psijl
npenaparoB Ha ocHOBe 7-xjoprerparnukinHa (I) u 8-okcurerpanukiuna (II). 9to amdorepHbie
COEMHEHMsI, ClIOCOOHBIE 00Pa30BBIBATH COJU C KUCIOTAMHU U OCHOBAHUSIMHU, TJIOXO PACTBOPHUMBI
B BOJIHBIX pacTBopax B uHrepnaie pH ot 4,5 no 7,5, Ho Xopoio pactBopuMsbl 1ipu pH Huxke 2,0 u
Boitie §,0. HeycToiiuuBbl K BO3AEHCTBUIO OKUCIIUTENEH, B TOM YUCIIE U KUCIOPOIa BO3AyXa.

B kauecTBe NPOMBINUIEHHBIX MPOAYIEHTOB XJIOPTETPALMKINHA HCIOJB3YIOT IITAMMBI
HecoBepuieHHoro rpuba Actinomyces aurefasiens, a okcurerpanukinaa — Actinomyces rimosus.

[IpOMBINIIEHHOCTh  BBIMMYCKAET KOPMOBBIE TMIperaparbl XJIOPTETPAllMKINHA B BUIE
ouosuTa-20, bnoBurta-40 u 6uosura-80, comepkalre COOTBETCTBEHHO YUCTOTO aHTHOMOTHKA 20,
40, 80 r B 1 kr nmpenaparta u ogHOBpeMEHHO 3, 5, 8 Mkr Butamuna B12 B 1 r npenapara. Kpome
TOTO, MpenapaTthl CoAePKAT MUKPOIIIEMEHTHI, OETIOK, KUPbl 1 MUHEPAIbHbBIE COJIH.

[Ipu BBeneHuu OMOBUTA B palMOHBI B KojuuecTBe 15-20 r antuOuoTHKa Ha 1 T KopMa
MIPUPOCT B MAcce )KUBOTHBIX yBennuuBaercs 10 30 %, a pacxoJ KOPMOB B CPETHEM CHHMKAETCA Ha
5-10 %. [IpemapaTsl IPUMEHSIOTCS KaK CTUMYJISITOPBI POCTa MOJIOJIHSAKA CEIhCKOXO03IHCTBEHHBIX
KUBOTHBIX W TMTHUIIBI, CIIOCOOCTBYS UX JIYYIIEMY Pa3BUTHUIO M YBEIMYEHHUIO MPOTYyKTUBHOCTH, a
TaKKe s MPOPUIAKTHKYU >KETyJOYHO-KHUIIIEYHBIX M JIETOYHBIX 3a0oneBaHuil. OHU 001amaroT
ITUPOKUM aHTHOAKTEPHATBLHBIM CIIEKTPOM JIEHCTBHS 1O OTHOIICHHUIO K TPAMITOIOKHUTEIBHBIM U
IPaMOTPUIIATETPHBIM ~ MHUKPOOPTaHM3MaM, [0 BHEIIHEMY BHAY [MPEACTaBISAIOT  COOO0M
OJIHOPOJIHBIM MOPOIIOK OT CBETI0-KOPUYHEBOTO JI0 KOPUYHEBOTO LIBETA.



OKCUTETpaUMKIMH Uil JKUBOTHOBOJCTBA BBIMyCKaerca B ¢opme TteppaButa P
(pacTBOpUMBIil) U TeppaBuTa K (KkopMOBOIi).

[Tpu BBegenun 15-20 r anTHOMOTHKA Ha 1 T KOpMa MPHUBEC )KUBOTHBIX YBEIMYHBACTCS HA
10-15%, ofHOBpEMEHHO B TaKOM K€ CTETIEHU CHM)KAIOTCS 3aTPaThl KOpMa.

Tenaram u nopocstaM paHHET 0 Bo3pacTa TeppaBUT-P 1aeTcs B BUJe BOAHBIX pacTBOPOB WIIU
pPacTBOPEHHBIM B MOJIOKE.

Jnist GMOCHHTE3a OKCHUTETPAIMKIMHA TTOCEBHOW MaTepHall MCIOJb3yeTCs B BHJE CIIOP CO
CpokoM XxpaHeHus mpu Temmeparype 4-6 °C no 3 wmecsueB. B 3aBOACKHMX YyCIIOBHUAX €ro
pa3MHOXKAIOT TpH Temriepatype 26-28 °C B Tpu reHepauuu. JTUTENBHOCTh KaXKIOM U3 HUX
coctaBisieT 2-3 cyTtok. KynpTypy mpojylieHTa cHavasia JABaXk/bl, pa3MHOXKAIOT B Kosbax Ha 750
M ¢ 200 mutr muTatensHOM cpenbl Ha Kadanke (160-180 06/MuH), 3aTeM B TIOCEBHOM arlapare.
MunienuanbHOM MaccoM, MOJTyYeHHON B KOJI0aX, 3aCEBalOT MOCEBHBIE anmapartsl u3 pacdyera 700
M1 Ha 1 M adpupyemoii xukoit hassl (1 06beM Bosayxa Ha 1 00BeM cpensl B 1 Mun).

Ha cragun ocHOBHON ()epMEHTallMu UCHOJB3YIOT MUTATENbHYIO CPEAy TOTO XK€ COCTaBa,
TOJIBKO JIJIs1 TOBBINICHUS BhIX0/1a BUTaMuHa B12 B Hee 100aBsArOT X10pua kobansTa u3 pacuera |
rHa 1 M3 cpenpl.

[TonyueHHBIN TIOCEBHOM MaTepHall TEpearoT Ha CTaJWI0 OCHOBHOM (epMeHTaIluu B
konuuectBe 10-15 % ot o6beMa cpenibl OCHOBHBIX (hepMeHTepoB. TexXHOoIOrnyecKknue napaMmeTpbl
MIPOBEJIEHUS Mpoliecca MPOU3BOACTBEHHON (DepMEHTAIIMK OCTAIOTCS MPAKTUUECKU TEMH K€, UTO U
Ha CTaguM KyJIbTHUBHUPOBAaHUS B IOCEBHOM ammapare. Ha Bcex 3Tamax KyJIbTHBHpPOBaHUS
MOJJIEPKUBAIOTCSA CTPOrO aceNTHYECKHUE yClIoBUsS. B TedueHne OMOCHHTE3a MPAKTHUECKU BCEr/a
HaO0aeTcsl 3HAUMTENbHOE MEeHO00pa3oBaHMUe, MOITOMY CTENEHb 3aloJHEHHUS (pepMeHTepOB
peako mpeBbimaer 50 %, a B IOCEeBHOW W OCHOBHOHM ammapaThl IpeaycMaTpuBaeTcs
MepuoruecKas Mmojaya CTepHIbHOTO CHHTETUYECKOTO TIEHOTaCUTES.

[Ipouecc  BbIpamuBaHWs  KJIETOK  MPOAYLEHTa  BO3MOXHO MPOBOAUTH  CTPOro
KOHTPOJIMPYEMBIX YCIOBUSX: IIPU ONpeIeTIeHHBIX 3HaueHUsIX pH cpefibl, TeMiepaType u aspaluu.
[TonHOE Bpemst OnocuHTe3a oKkcuTeTpanukiInHa mpu 26-28 °C cocraBnser 100-120 gacos.

B mepBbIii mepuoa HaOMIOAACTCSI MHTEHCUBHBIM POCT MUIETHS, OBICTPO MOTPEOISIOTCS
WCTOYHHUKHU Yyriepoaa, a3zota u (ochopa, TpeOyercs moBbimeHHas adparus. OOpa3zoBaHue
aHTHOMOTHKA Ha ATOW CTaJAUM MPAKTUYECKU HE MPOUCXOAUT. B KynbTypaiabHOW KUAKOCTU B
HEOOJIBIINX KOJIMYECTBAX HAKAIIMBAIOTCSA MUPOBUHOTPAIHAS U YKCYCHasl KHCIOTBI, KOTOpbIE B
JalbHEHIIeM KJIeTKa HCIOoNb3yeT B OWOCHHTE3e TeTpalMkinHa. Bo BTopoMm mnepuone
HaOJI0JaeTCs PE3KOE CHIYKEHUE CKOPOCTH POCTa KIETOK M MOTPEOICHHs MUTATEIbHBIX BEIECTB,
HAKOIUICHUS MUPOBUHOTPAJAHOMN M YKCYCHOU KHUCJIOT HE MPOUCXOIUT, OCYIIECTBISETCS aKTUBHBIM
OMOCUHTE3 aHTUOUOTHKA.

['oTOBYI0 KYJBTYpaJIbHYIO KUIKOCTh, COAEPKAILYI0 110 4,5 % CyXUX BEIIeCTB, HAPABISIIOT
Ha BaKyyM-yIapuBaHue, KOTopoe ocyiecTBistoT npu 50-60 °C 1o coaepkaHusi CyXoro BeliecTBa
12-15 %. CkoHIEHTpUpOBaHHAs KyJIbTypallbHas >KHJIKOCTh MOCTYHAaeT Ha PaCHbLUIMTEIbHYIO
CYIIWJIKY M BBICYIIMBAETCS MPH TEMIIEPATypax BXOIALIETO M BBIXOMALIETO TEIUIOHOCHTENS
coorBeTcTBEHHO 160-200 1 70-80 °C. B HEKOTOPBIX Ciy4asX CYLIKY KyJIbTYpPaJbHON KUIKOCTH
OCYIIECTBIISIIOT COBMECTHO C HAIOJIHUTENIEM, B KadecTBe KOTOpPOro OepyT CyLIeHBIH
CBEKJIOBHYHBIH %0M U3 pacdera 250 kr Ha 1 M3 kynbTypansHoii sxuakoctu. Iomydaemyio npu
3TOM MacTO0Opa3HYyI0 MacCy BHICYIIMBAIOT Ha BAJIbLIOBO-JIEHTOYHON CYIIMIIKE MJIM Ha CYIIHIIKE C
NICEBJOKUIISIIIAM CIOEM.

[Ipenapatel TeppaBut-5, -10, -50 mpenctaBistoT coO0i BBICYIIEHHYIO KYyJbTYpalbHYIO
KHUJKOCTh, TOJYYEHHYIO B pe3yJibTaTe BbIpalllMBaHUs MpojylieHTa AcCtinomices rimosus u
CTaHJAPTU30BAHHYIO MO AHTUOMOTHKY HEOOXOIMMBIM KOJUYECTBOM HamonHuTens. Ilpenmapat
TeppaBUT-P mpezacTaBnsger co0oil BBICYIIEHHBIH B paclbUIUTENbHOM CylIWiIke (uibTpar
KyJIbTYPaJIbHOM JKUIKOCTH, a BBICYIICHHBIM MOCIE (MIBTPOBAHUS KYJIbTY-PAbHOW KUIAKOCTH
HEPACTBOPUMBIN OCTATOK SIBJISIETCSI OCHOBOM JIs1 IPOM3BO/ICTBA Mpenapara TeppaBuT-K.

Jlo HEe0OXOMMOM aKTUBHOCTHU BCE IpenapaThl TEppaBUTa CTAHIAPTU3YIOT CBEKIOBUYHBIM
’KOMOM WJIM KyKypy3HOH MyKkoi. ['oTOBBIE npenapaThl pachacoBbIBaIOT B OyMa)kKHbIE MEILIKH I10



20 kr, XpaHAT B TEMHBIX MOMEIIEHUAX Ipu Temneparype He Bbimie 20 °C M OTHOCUTEIbHOU
BIIAXXHOCTH HE Ooiee 75 %. Cpok TOJHOCTH IperapaToB 6 MECAIEB CO JTHS U3TOTOBJICHHUS.

Koumponvnvie sonpocwi

1 HazoBuTe OCHOBHBIC METO/BI IPOU3BOACTBA AHTUOMOTUKOB?

2 YcnoBus pepMeHTAIIMH AaHTUOMOTUKOB. PEXXKUM KyJIbTHBHPOBAHUSI.

3 lunamuka pocta OMoMacchl MPOAyIEHTA TP MPOU3BOJICTBE aHTHONOTHKOB.

4 Kakve aHTHOMOTHKH MCIIOIB3YIOT B C/X?

5 TexHoJIOrHs BBICIECHUS U OYMCTKH aHTUOMOTHUKA Ha TIPUMEPE MPOU3BOJICTBA
MeHUIIWJIJTUHA.

6 MexaHu3MBbI 3alUThI TPOAYLIEHTA OT COOCTBEHHOI'O aHTUOMOTHKA.

7 C KaKuMU 1EeIsIMU aHTUOMOTHKY TTPUMEHSIOT B )KUBOTHOBOJCTBE, MTUIIIEBOM
MPOMBIIIJICHHOCTH, MEIMIIMHE, PACTCHHUEBO/ICTBE?

8 HazoBute TpeOoBaHMA K aHTUOMOTHKAM NPUMEHSEMBIM B JKHBOTHOBOJICTBE W
MITUIIEBOJICTBE.

IIpakTnueckas padora Ne9
«IlosryyeHue pepMEHTHBIX NPENapaToB)

ean 3ansiTUsA:
O3HakOMJIEHHE ¢ METOJJaMH TOJy4YeHHs] (JEPMEHTOB.

OO6opynoBaH#e U MaTEpHAIIbI
MyneTumMeauitHoe o0opyaoBanue, npeseHTarun MS Office Power Point mo Teme 3ansTus.
Metoarka mpoBeICHUS 3aHATHS U METOIMYECKUE YKa3aHUs 10 TEME.

IIpompblnJIeHHAS TEXHOJIOTHS MIPOU3BOACTBA (pePMEHTOB

[Tonyyenue QepMEeHTOB € MOMOUIBI0 MHUKPOOPraHM3MOB 0ojiee BBITOAHO, YEeM U3
PACTUTENBHBIX M KUBOTHBIX MCTOUYHHMKOB. MHKPOOHBIE KJIETKH MPOAYLUPYIOT Oojee 2 ThICSY
(epMEeHTOB, KaTaTU3UPYIOUIUX OMOXMMHUYECKHE PEaKIUHU, CBSI3aHHBIE C POCTOM, JIbIXaHUEM U
oOpa3oBaHHeM NPOAYKTOB. MHoOrue u3 3Tux (epMEHTOB MOTYT OBITh BBIACIECHBI U MPOSBISIOT
CBOI0 AaKTHBHOCTh HE3aBUCHUMO OT KIeTKH. /[l monydyeHus ¢GEepMEHTHBIX MpenapaToB
UCIOJIb3YIOT KaK MUKPOCKOIUYECKUE IpUOBl, Tak U OakTepuu U Apoxku. MHorna monydeHue
TEXHUYECKOro (epMEHTHOro IMpernapaTa KOHYAeTCsl NpPOBEJACHHEM Ipoliecca (hepMeHTAlHH,
OJIHAKO aKTUBHOCTH (DEPMEHTOB B KYJIbTYPAJIbHOM KUKOCTU OBICTPO CHUXKAETCS.

[ToaToMy MIUPOKO MPAKTUKYIOT MOJTYYEHHE CyXUX TEXHHUUECKUX (PePMEHTHBIX Iperaparos.

B Mupe npousBoautcs okoio 20 ¢pepMeHTOB B 00beMe 65 ThIC. TOHH (@ CyIIEeCTBYET, KaKk
npenmnonaratoT 25000 depmentoB). Hanpumep, mpOMBIIIIIEHHBIM CITIOCOOOM MPOU3BOJIAT TaKue
dbepMeHTHl Kak aMuias3a, [JIIOKOaMHlaza, T[poTea3a, WHBEpTas3a, IIEKTHHA3a, Karajasa,
CTpEeNTOKNHA3a, eJUTI0Ia3a U JIp.

AMunaspl M MPOTEa3bl HCIOJB3YIOT B TEKCTUIHHOW, XJIOOMEKapHOW M KO>KEBEHHOM
npoMeblIeHHocTH. [lekronutuyeckue GepMeHThl MOTYT OBITh MCIIOJB30BAHbI IS Malepaluu
TKaHeW Mpu mepepaboTKe PacTUTEIBHOTO CHIPhS, HAIpUMEp NpU TMOITYYSHHUU IJHHOBOJOKHA.
Hlenouynpie mpoTea3bl, OCOOCHHO NMMOOWIM30BaHHBIE, O4Y€Hb I(PPEKTUBHO HCIONB3YIOTCS B
coctaBe Morolux cpeacts. Kpome nmpoteonutuueckux (GEpMEHTOB B COCTaB MOIOIIUX CPEICTB
BBOJAT JIMMA3y, LEUII0NA3y, OKCUJIA3y W aMujiazy Ui yJaJIeHUs 3arpsA3HEHUl KpaXMallbHOTrO
MIPOUCXOXKACHHUS.

Hcnonb3oBaHne MMMOOUITN30BAaHHON TIIFOKO30M30MEPAa3bl ISl HEMPEPHIBHOTO MOTYYCHHUS
TUTFOKO3BI SIBIISIETCS. HAU0OJIee KPYIMHBIM MIPOIECCOM TaKOTO poja B Mupe. MUKpOOHBIE (pepMEeHTHI
AKTUBHO HCIIOJIb3YIOT B KIIMHMYECKOW AMArHOCTUKE MPHU ONPEICIICHUH YPOBHS XOJECTEpHHA B
KpOBU M MOYEBOM KHUCHOTHl. {DepMEeHTbl NpeajaraloT HCIOJIb30BaTh I  OYUCTKHU
KaHaJIU3al[MOHHBIX M BOJONPOBOAHBIX Tpyd u Ap. DepMeHTb IsI METUIUHCKUX WU
AHATUTUYECKUX LEeH TOMKHBI OBITh BBICOKOOYHUIIIEHHBIMH.
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Pucynok 11 — Cxema ycTaHOBKU /17151 HEIPEPHIBHOTO OpPOKEHUSI:

1 — OyHkep mis 3epHaA; 2 — YEPBAYHBIA TPAHCIOPTEP; 3 — MENbHUIA; 4 — IMKIOHHBINA
cernaparop; 5 — 3aTOpHbIN KOTeN; 6 — cepHast KUCIOTA; 7/ — U3BECTKOBAs MacTa; 8 — MOPIIHEBbIE
Hacockel;, 9 —map; 10 — 3amapuuk; 11 — oxmaaurens 3atopa; 12 — nepBUYHBINA OpOMITHHBIN YaH; 13
— BTOPHUYHBIN OpoaWiIbHBIN YaH; 14 — neperoHHblii anmapat; 15 — konaeHcarop; 16 — cOopHbIit
yaH; 17 — 6apaa

B 6uonoruueckux oobvekrax pepMeHTbl OOBIYHO HAXOJATCS B (PMKCHPOBAHHOM COCTOSTHUM
Ha MOBEPXHOCTU Pa3IMYHbIX KJIETOUYHBIX CTPYKTYp - Haubosee yacto Ha MeMOpaHax. binarogaps
3TOMY (pepMEHTBI COXPaHSAIOT CBOIO aKTUBHOCTh JUTUTEIbHOE BpeMsl. B TexHomoruu noaroe BpemMs
MIPUMEHSUIUCH TpenapaThl CBOOOAHBIX ()EPMEHTOB; B TAKOM COCTOSIHUM CPOK UX UCHOJIb30BaHUS
ObUT KOPOTKUM - OJIMH MPOU3BOJCTBEHHBIN HUKI. {7151 MOBbIIEHNsT CTAOMIBLHOCTH BbIJEIEHHBIX
(epMEHTOB HCIIOJIB3YIOT TEXHUKY MMMOOWIM3ALUU, T.€. CBS3bIBaHUS (EPMEHTOB Ha
MMOBEPXHOCTH HEPACTBOPUMOI'O B BOJIE HOCUTEJSI, HAI[PUMEP, OPraHUYECKUX MOJIUMEPOB, CTEKIIA,
MUHEpaJIbHBIX COJIeH, CHJIMKATOB U T.M. MIMMoOOUIM30BaHHBIE (PEPMEHTHI MOXKHO UIUTEIHHOE
BpeMsl HCIIONIb30BaTh B OMOXMMHMUYECKHX PEAKTOpaxX B YCIOBHUSIX HEMPEPHIBHOTO mporecca. B
Ka)KJIOM opraHu3zMe (>KMBOTHOM, PACTUTEILHOM WJIM MUKPOOHOM KJIETKE) BCE BPEMs IPOUCXOJISAT
CIIOKHBIE TPOLIECChl MpeBpalleHusl BeulecTB. Benuka posib B 3TUX mpoueccax (EepMEHTOB —
OMOJIOrMYECKHUX KaTaJu3aTOpOB OEITKOBOM MpUpOAbl U HE TONbKO OenkoBoi. Kak ycraHoBieHO
(1981-1986) cBoiictBamu  ¢epmeHTOB oOiamaror Takke PHK. Onm  KaTamusupyror
ounonornueckue mnporecchl B kierke. Takue PHK nHazBanbl puOsn3umamu. PHK coBmemiaror B
cebe (hyHKIMU HOCUTENeH reHeTHUecKoi nHpopmauu u GpepMeHTa.

@DepMEeHTATUBHYI0 aKTUBHOCTh OakTepuu U TpUOOB IMIMPOKO HUCHOIB3YIOT B
MIPOMBIIIJIEHHOCTH ISl TIPUTOTOBJIEHUST YKCYCHOM, MOJIOYHOM, IIaBEJIEBOM, TUMOHHOM KHUCIOT;
MOJIOYHBIX MPOAYKTOB (ChIP, alluIO0(PUINH, KyMbIC); B BUHOAEIUH, TUBOBAPEHUU U JIP. OTPACIIX
HApOJHOI0 X035ICTBA, a TAK)KE B )KUBOTHOBOJICTBE ISl IPUTOTOBJICHUSI KOPMOB (JIPOAIKEBAHHE).
Muoro ¢epMeHTOB coaepKUTCA B JApoxkaX. OHU IIMPOKO PACIpPOCTPaHEHBI B MPHUPOJE,
MOCTOSIHHO HAaXOJISTCS Ha PACTEHUSX, 0COOEHHO Ha IIBETaX U M1oax. MHOro WX Ha TOBEPXHOCTH
aro U (PyKTOB. ITO TUKUE APOXIKHU. J{J1s1 MPOMBIIIIEHHBIX 1IeJiel BEIBECHBI KyJIbTYpHBIE Pachl
JOPOXKEH, KOTOpPbIE OTJIMYAIOTCA BBICOKOW SHEpPrHe pocTa W pPa3MHOXKEHUS, a Takke
CIOCOOHOCTBIO PAacTH Ha MCKYCCTBEHHBIX cpefaXx. KynbTypHblEe IpOXOKHM JENAT Ha IMHUBHEIE,
MeKapCcKue, BHUHOKYPEHHBbIE, KopMoBble. OHHM pa3IUYarOTCsl MO aKTUBHOCTH OpOKEHUs
CIUPTOOOPA30BAHUIO, 10 CIIOCOOHOCTH MPEBpAIaTh KpaxMal B caxap U T. 1.

Hpoxxu (cyxue, IpecCOBaHHBIE U >KUJKHE) MPOU3BOIAT HA THAPOIU3HO-APONIKEBBIX,
TUIPOIU3HO-CIIUPTOBBIX U CYJIb(PUTHO-CIIUPTOBBIX 3aBOJIAX.

Jlyis BBIpaIIUBaHUS JIPOMOKEH HCIONB3YIOT COJEpIKAIllde caxap OTXOAbl TEeXHHUYECKUX
MIPOM3BOJICTB — MENACCHYI Oapay, OapAy THAPOIU3HO-CIUPTOBBIX 3aBOJOB. ChIppeM JUIs



IIPOM3BOJICTBA JPOXOKEH CIIyXKaT Takue THUIPOJIM3aThl JPEBECHHBI, COJIOMBI, TPOCTHHUKA,
KyKypYy3HOH KOUEPBIKKH, TIOJICOTHEYHUKOBOM JTy3rd, 000JI0UEK 3€pEeH I'PEUnXH, Mpoca U T. Ii.

TexHonornueckue OCHOBBI IIpolLiecca TMAPOJIU3a 3aKIIYAOTCd B CIEAYIOLIEM.
W3menpbueHHOE ChIphE — JAPEBECUHY, COJIOMY M T. 1. 3arpyXaroT B THApPOJIM3aNmapaT U BEAyT
npornecc ruaponusa mnpu t 180-195 °C u nmaBnenun 15 arm. B npucyrctBum pactBopa H2S04.
OO6pa3yromecs: Ipyu TUAPOJIU3E MPOCThIE caxapa NMepeBoJAT B pacTtBop. IIpocTeie caxapa mo
CBOMM CBOWMCTBaM pa3feiisiloT Ha cOpaxuBaeMmble U HecOpakuaemble. llpu cOpaxuBaHuu
caxapoB 1-ii rpynmel mosiydaror cnupt. HecOpakuBaembie caxapa OCTAarOTCSI B CHUPTOBOU
Opakke, a TOCJIe OTrOHKM CIUpTa — B THAPOIM3HON Oapje, KoTopas Iociie 0OoTamieHus
CEpPHOKHUCIIBIM aMMOHHMEM U cynepdocdaroM HCHOIb3YETCSI KaK ChIpbe A IPOU3BOJCTBA
JPOKKEH.

PaGoueil KynbTypoll mpu MPOU3BOJACTBE IPOACKEH CIy’KAaT BHJIBI APOXIKEH pPOJOB
Torulopsis u Candida. Matounyto KyJIbTypy APOXIKEH MPUTOTABIMBAIOT MyTEM Pa3MHOXKCHUS
BHayasie B JaOOPAaTOPHBIX YCIOBHUSX Ha COJOJOBOM CyCli€, 3aTEM — B IOJIy MPOU3BOICTBEHHBIX
YCIIOBHUSAX (B OTAEICHHUHM JUIsl IPUTOTOBIIEHUS! YUCTOM KYJIbTYPBI APOXKIKEH ) Ha MEIacCOBOM Cyclie
WIM CaxapOMUHEPAIbHBIX Cpelax, M HAKOHEll, B IPOU3BOJCTBEHHBIX YCIOBHSIX Ha Cperax,
HCIOJIb3YEMbIX Ha 3aBojie. MaTo4YHbIe JPOXIKU KyJIbTUBHPYIOT B JPOXKKEPACTUTEIBHBIX YaHAX
(bepmenTaTOpax) Mpu 3HAYUTEIHHOM Pa30aBICHUU MUTATEILHON CPEIbl BOJOW U MPOIyBaHUEM
BO3/TyXa.

[MutaTenbHas cpega — MenaccHas Oapla — MOCTyHaeT B JPOXIKEPacTUTEIbHbIE YaHbI
nputokoM. [Iporiecc BrIpaliMBaHus APoKKeH BeeTcsl HempephIBHBIM MeToAoM. [1o okoHuaHuu
mpolecca BBIPAIICHHYIO KYJIbTYPaJbHYIO KHUAKOCTh C JAPOXIKaMu cenapupyroT. [poxoku
MIPOMBIBAIOT XOJIOAHON BOJIOM U TIOBOJAT 0 COCTOSIHUS I'yCTOM CyCIIE€H3UH, KOTOPYIO pean3yIoT.

KonTponbHbIe BOIPOCHI
1 UYro Takoe wuHXEHEpHass HH3UMONOrKA? KakoBbl OCHOBHBIE 3aJaud JaHHOW OTpaCiH
OMOTEXHOIOT U ?
2 Ilonsatue o depmentax. Uem oOyCIOBIIEH BBICOKWM BBIXOJl MPOAYKTA MPH HCIIOIb30BAHUU
(dhepMeHTaTUBHOTO KaTanu3a?
3 Knaccuduxanus dhepMeHTOB M uX OHONOrHuYecKas akTHBHOCTb. Kakue M3 CyIlIecTBYIOIIMX
BUJIOB (PepMEHTOB HarboJiee 4YacTO UCIOIb3YIOTCS B OMOTEXHOJIOTHYECKOM TPOU3BOACTBE?
4 MukpoOnbie ruaposassl. Kakue Bubpl MUKpOOHBIX rumposia3z Bam u3BectHbl? [ rKo3u1a36I,
KaK OJIMH W3 BUJOB MHUKPOOHBIX TMAPOJIa3: BUAbI TNIMKO3UA3, UX OMOJOrMYecKas aKTUBHOCTD,
MPOYLIEHTHI TITUKO3UAA3.
5 IlpoTtenHasbl W JUNa3bl, KaKk BUJBI MUKPOOHBIX THUIpPOJA3, UX OHUOJOrMYecKass aKTHUBHOCTD,
MPOYLIEHTHI MPOTEHUHA3 U JIUIIA3.
6 HasoBure wusBectHbie Bam TexHonoruu mnomydenus (epmeHtoB. B uém 3akmovarotcs
MPEUMYIIECTBA TEXHOJIOTHI, UCIIOIB3YIOIUX MUKPOOUOJIOTUUECKU CUHTE3?
7 HaiiTe kpaTkoe onrucaHue MUKPOOHOIOTHYECKOTO METO/Ia MOJIy4eHHs (JepMEHTOB, Ha IIpHUMeEpe
TEXHOJIOTUH, UCIIOJIb3YIOIIEH B KAUECTBE OPTraHU3MOB-TIPOAYIIEHTOB HU3IINE TPUOBI.
8 Kakue merompl mMmMoOunuzanuu Bam wu3BectHbI? Pacckakute o (QU3MYECKHMX MeETOoJaxX
UMMoOUITU3alu (PEPMEHTOB.

IIpakTnyeckas padora Nel0
«IIpnmenenne meTonoB renHoi nukeHepnu u JIHK-Texnonornii B ce1bCKOM X035l CTBE»

Ilenw 3anamusa: M3y4uTh OCHOBHBIE 33/1a4M T€HHON MH)KEHEPHUH, €€ CBSA3b C APYIMMHU HAyKaMH,
y3HaTh OCHOBHBIE CIOCOOBI MOJY4YeHHS TeHOB. O3HAKOMUTBHCS C TEXHOJIOTHEH MONydeHUs
pexoMOrHaHTHOU Mosekynbsl JJHK.

TI'enemuueckasa umdicenepusa — >TO KOHCTPYMPOBAaHHE in Vitro (YHKIMOHAJIBHO AKTHUBHBIX
TeHEeTUYECKUX CTPYKTYp (pexkomOunanTHbIX JIHK) 1 HacnencTBeHHO M3MEHEHHBIX OPraHU3MOB.



'eHHYI0 MHXEHEPHUIO HCIONB3YIOT IS W3YyYEHUs CTPYKTYpblI, (PYHKIUA M pEryysiud TreHOB,
TAK)KE JUIl U3Y4YEHHUS CTPYKTYpbl XpOMOCOM. JlaTOlM BO3HHUKHOBEHMsSI TI'€HHON WHXCHEPUH
cuutaercs 1972 rox, xorma B CIIA yuensiii II. Bepr ¢ corpyaHukamu co3fajid HEpBYIO
pexoMmbuHanTHYI0 Mosiekyry JIHK, cocrosimyto u3 ¢pparmenta JIHK oGe3psinbero Bupyca SV-40
u O6akrepuodara ¢ ralakTo3HbBIM OnepoHoM E. coli.

Obnacmu npumenenus 2eHHOU UHIICeHePUU HA COBPEMEHHOM dmane.

- I0JIy4YeHHE F€HHOMHKEHEPHBIX BAaKLIMH;

- IOJIyY€HHUE NCKYCCTBEHHBIX OEJIKOB C 3a/laHHBIMU CBOMCTBaMU;

- IOJTyYeHHE TOPMOHOB, (PePMEHTOB;

- IMarHOCTHKA U JieueHne 3a00IeBaHUil.
Cnocobwli nonyuenus 2eHos:
1) Beimenenue resoB u3 JTHK;
2) XUMHUKO-(hepMEHTATUBHBIN CUHTE3;
3) bepMeHTATUBHBIN CUHTE3.
Pecmpuxma3sot u ux snauenue
Pecmpuxkmupyrowue 3n0oHyKeasvl (pecmpukmaswt) — 370 PepMEHTHI, CIOCOOHBIE pa3pe3aTh
monekyny JIHK B cTporo onpeneneHHbIX MecTax ¢ 00pa3oBaHUEM JUITKUX KOHIIOB.
PectpuxTa3zbl Oblin OTKPHITH B 1968 roxy.
Hanpumep, pectpuxrasa E. coli non HazBanuem EcoRI y3HaeT mocienoBaTenbHOCTD B pa3pe3acT
€€ Ha y4acTKax, IOMEYEHHBIX cTpenkaMu. B pesynbprare, kombueBas monekyna JJHK craner
nuHeitHoH. [1o kpasiM MoseKysbl 00pa3yroTcs JUMNKHE KOHLIBI, ¢ 0HOU cTopoHbl AATT, ¢ npyroii
— TTAA. IIpn HaJIMUMKM TUNKUAX KOHIOB, MoJieKyaa JJHK MoxkeT onsaTh 3aMKHYThCS B KOJIBLIO.
--T'AATT LI --
- TTAAT --
PecTpukraspl MOryT y3HaBaTh Pa3JIMYHbIE MOCIEAOBATEILHOCTH HYKJIEOTHA0B. Pectpukrasa E.
coli mox na3Banmem EcoRI y3naet nmocnenoBatenbrocTh LIIIT. CoenuHeHne pa3pbIBOB Iieneit
JIHK mocie o0paboTku pecTpuKTazaMu MpOU3BOAUTCS PEPMEHTOM J1U2A3 0L,

Bexkmoput u ux ucnonvzosanue 011 nepeHoca 2eHeMUYECKO20 Mamepuana
Bexmop — »10 wmonexkynsl JIHK, kotopble crmocoOHBI NEPEHOCUTHh YYXKEPOIHbIE T'EHBl U
o0ecrieurBaTh UX PEIIMKAINIO B KIETKE — XO35UHE.

Tunwvr gexkmopos:

1) BeKTOpBI 17151 KJIOHUPOBAHUS;
2) BKCIIPECCUOHHBIE BEKTOPDI;

3) BEKTOPHI U1 TpaHchopMaIuu.

Obwue ceoticmsa eekmopa:

1) uMeTh CBOMCTBO PEILUIMKOHA.

2) conepkaTh CalThl PECTPUKIINM, T.€. YUaCTKU y3HaBaHUS g pecTpukras. I[Ipu sTom Mmecra
paspe3anus u BBeaeHus apyroi JIHK He 1omKHBI BAUSATH Ha PETLIMKAIINIO BEKTOPA.

3) UMeTh OJIMH UK HECKOJIBKO MapKHUPYIOIINX T€HOB, 0 KOTOPBIM €ro MOKHO OOHAPY>KUTh.

4) comepkath crienupuIecKue sl JTaHHOW KJIETKU TPOMOTOPBI U TEPMUHATOPBI TPAHCKPHUTIIIUH.
Memoowbi 66edenus 2eH08 8 bakmepuaibHvle KIemKU.:

1) Tpancdopmanus;

2) TpaHcheKus;

3) TpaHCIYKITHSI.

Memoo rnekmpoghope3nozo ananuza /IHK ¢ azapoeom zene

Ipunyun memooa:

1) JHK obpabaTeiBatoT pecTpuKTa3aMHU U MOMEMIAIOT B JYHKH 3aCTBHIBIIIETO arapoBOTO Tels,
KOTOPBIH 3aTeM MOMEIIaeTCsl B KaMepy AJis dJeKTpodopesa.



2) nox geWcTBUEeM areKTpudeckoro nois ¢parmentsl JJHK HaunnaroT nepememniarbes B Tede,
CKOPOCTh MX TEpPEMELICHHs 3aBUCUT OT JUIMHBI (parMenta. KopoTkue ¢pparMeHTsl ABUKYTCS
obicTpee, mpu dToM 1enodkd JIHK pasnuuHOi [UIMHBI OTIENSAIOTCS JAPYT OT Jpyra, HO HE
IIOBPEXKAAKOTCSL.

3) mocne »snekrpodope3a Telb OKPAIIUBAIOT KPACHUTEIEM O2muouym OpomMuoom, KOTOPBIU
ces3biBaerca ¢ JJHK.

4) renp moMeHiarOT NOJ YJIbTPa(pHUOJIETOBBI CBET U Ha HEM XOPOIIO BHUJHBI OKpAIICHHbIE B
KpacHbI# 1BeT cBeTsmuecs ¢ppaxuuu [JHK.

B pesynbrare anekTpodopes Mmo3BOsSEeT pa3IeinTh, a 3aTeM u3BiIeub Jo0be hparmentsl JJHK B
YHCTOM BHJIE.

Cexeenuposanue /THK

Ceksenuposanue — 3T0 OINpEEICHHE MOCIe10BaTENIbHOCTH HyKieoTH10B B pparmente JJHK. B
pe3yabTaTe CeKBEHHPOBAHUS OIPEIEIISETCS TAKKE aMUHOKHCIIOTHAS ITOCIIEIOBATEILHOCTh OelKa
B COOTBETCTBUU C HYKJICOTHUIHOH MOCIIEIOBATEILHOCTHIO B COOTBETCTBYIOIIEM TEHE.
Ucnons3yrores 2 Mmerona:

1) xumuyeckoe cexeeHuposanue,

2) pepmenmamugroe cexgeHuposarue TyTeM TEPMUHAINH TIETIH.

IMomumepa3Hasi nenHasi peakiusi — COBPEMEHHBIN METO]] MOJIEKYJSIPHOW OMOJIOTHH. DTOT
Metoz pa3padotan Kapu Mrommncom (Hobenesckas npemus B 1993 rony). McnonszoBanwue [11[P
no3BoJisieT amnauguyuposams (pazmuoxars) JJHK wmm ee dparments in vitro, yBemudmuBas
YHUCJIO KOMMUA B MIJJTMOHBI Pa3 3a HECKOJIBKO YacCOB.

[TonumepazHo-1ienTHAs peaKius MPOTEKAET B 3 CTAAUU:

1. Jlenamypayusa. Cmech, B kotopoit coaepxkutcsa JJHK, marpesarot no t 0-90 °C. B teuenue 15
CEeKyHJI TPOUCXOJMUT pa3pylieHHue CcaadbIX BOJOPOAHBIX cBs3ei Mexay HuTsmu JHK u
obpasyertcs 2 onnonenodeunbix JJHK u3 onHol aByx1ienodeyHoi.

2. Tubpuousayus npatimepos. Temniepatypy cHmwkaioT no 50 °C. Ilpu 3TOM mpoMCXOAWT
ruopunmzanus neneit JIHK ¢ mpaiimepamu B Teuenne 30 cexkyHI.

3. Ionumepuzayus. Cmech ¢ JIHK mnarpeBatror nmo temmeparyper 70°C. Ilpm stom Tag
-mojauMepasa yUIMHsAeT 00a mpaiiMepa ¢ ux 3'-KoHIoB. [IpaiiMepbl qopacTaloT 10 pa3MepoB
Matpuiisl. [Iponecc nporekaer 90 cekynn u B pe3ynbTate koauuectBo JJHK ynBauBaercs.

@®epment Tag -monuMepasa ObLT BbIAEICH U3 TEPMOGMIbHBIX OaKTepHil M OTIMYAETCS
YCTOMYMBOCTBIO K BBICOKUM TemmepaTypam. 3a 20 HMKIOB aMIUTM(PHUKAIUN KOJIUYECTBO KOMUN
JHK Bozpactaer B 106 pa3. IIIIP - peakuwss TPOUCXOJUT B  CHEUUATIBHOM
npudope-amIuTupuKaTope.

OTOT METO/] O3BOJIET NOIyYaTh TOUHbIE JaHHBIE IO CTPYKTYpe reHoB U (pparmentoB JJTHK
IIpY HAJIWYUM MHUHMMAJIBHOIO KOJIMYECTBA MaTepualla, HCIOJB3YeTCsA Ul JUarHOCTUKU
HacJIeICTBEHHBIX OO0JIe3HEH yenoBeka, NP AAKTUIOCKONHUU U MIEHTHU()UKALUN UHIUBUIYYMOB,
JUI HAIIPaBJICHHOTO MOJIYYEHUS MyTaluil.

Pexomounanmmuwvie /[HK — 310 UCKyCCTBEHHO co3iaHHble MoneKybl JJHK, Bxmrouaromue
I'€H U BEKTOP.

@epMeHTATHBHBIN c10c00 moJsrydyenns pexkomonnantuou JHK
Cucrema Juis (epMEHTAaTUBHOI'O CHHTE3a T'€HOB INpEACTaBiIsieT co00il pacTBOp, B KOTOPOM
coJiep>karcst Bce 4 HyKJICOTHAa, HOHBI MarHus, (pepMeHT oOpaTHas TPAaHCKpUITa3a U MaTpUyuHas
PHK, na xotopoii 6ynetr cuntezupoBatbes JTHK.

Jnst koHcTpyupoBanus pekomObunanTHoil JJHK HeoOxoaum psin pepMeHTOB:

1) pecTpUKLIMOHHBIE PHIOHYKJE€a3bl — HAXOAAT U paspe3aroT moiaekyissl JJHK B caiftax c
OIPEIEIICHHBIMU IOCIEN0BATEIILHOCTAMU, KOTOPBIE Y3HAET TOJIBKO ONPEACIICHHAs PECTPUKTA3a;

2) oOpaTHas TpaHCKpuITa3a (peBeprasa), kotopas ocymectsiser cunte3 JJHK Ha matpure
PHK;



3) AHK — nonumepasa — karanusupyet cunre3 JJHK na matpune THK;

4) JHOHK - mraza — ckiueuBaer Monekynasl JIHK, o0pasys cBsisu mexay
ne3okcupudodoc-haramu HyKICOTHIOB;

5) TepmumHanmpHas TpaHcdepasza — JAOCHUHTE3UPYET K KoHIAMm JaBoiHOW crupanun JIHK
IIypUHOBBIE UM MUPUMUINHOBBIE HYKJIEOTH/IbI;

6) sHJIOHYKJIea3a ¢ara — OTIICIUISCT OJHOHHUTYATHIC KOHIIBI 3 - KOHIIA JIBOMHOW CITHpaIH
JHK;

7) HykJieaza — cokpaiaet aBornyto crimpaib JJHK ¢ 00oux KoHIIOB.

[losiydeHHBII T€H HE COJEPKUT HMHTPOHOB, IPOMOTOPOB U JPYIMX 3IIEMEHTOB,
pEryMpyIOMIMUX I'eHHYI0 aKTUBHOCTh. Takue reHsl MOIKIYA0TCs K IPOMOTOpaM MPOKapHOT U
AKCIPECCUPYIOTCA B POKApUOTAaX.

s BBenenus pexkomOuHantHOM JIHK B kieTky, KieTka JoJKHA OBITh KOMIIETEHTHOM,
KOMITIETEHTHOCTH MOXKHO J00uThcsi mpu ucnosibzoBanuu CaCl2 u temoBoro ymapa. s
obneryenus nponukHoBeHust JIHK B kneTky Oakrepuii, ux oOpadaThIBatOT JU30LUMOM, KOTOPBIN
TUAPOJIU3UPYET MYKOIENTHUIbl, BXOJAIIME B COCTaB KIETOYHOM cTeHKu Oakrepuil. Kierku
AyKapuoT 00pabaThiBatOT pepMEHTaAMH, KOTOPBIE pa3pylIal0T MOJUcaXxapuibl 000J0ukH. Takxke
g obneryenuss — npoHukHoBeHus — JIHK B kierky — sykapuoT,  MCHOJB3YIOT
JTUATUIIAMUHOATHIIJIEKCTPAH U MOJMATUIICHIIMKONb. KieTku apoxokel o0pabaThiBalOT COMSIMU
JIUTHUS WIN SJIEKTPOUMITYIbCAMH.

3amanus:
1. 3apucyiite cxemy co3daHHs TeHHOMOIU(DHUIIMPOBAHHOMN TUTA3MHUIBI
2. 3amosHuTe TaONHILY.

depMeHThl METOJIOB TEHHOW WH)XeHepun u | Peakmuu, B KOTOPHIX MPUHUMAIOT Y4acTHE
JHK-texnomnorui

1

2...

Konmponvnwvie sonpocnwi:

1. ITonsATHE O TEHHOW UHXKEHEPHUH, UCTOPUS PA3BUTHA.

2. OCHOBHBIE HAIIPABJICHUS U 3a/1a4¥ T€HHOW MHKEHEPUU HA COBPEMEHHOM 3Talle.

3. [lonyuenue reHoB. XUMUYECKUH B (DepMEHTATUBHBIA CUHTE3. BhIjiesieHne TeHOB ¢ MTOMOIIBIO
(epMEeHTOB PECTPUKLIUU U TPAHCAYLUPYIOUIUX (haros.

4. PecTpuKTasbl U UX 3HAYCHUE.

5. PexomOunantHas JIHK. BekTopel M HMX HCHOJB30BaHUE ISl TEpEeHOCAa T'E€HETHYECKOTO
Marepuana.

6. Metop snekrpodopesnoro ananusa JIHK B arapoBom rene u merox 6:1ot-rudpuauszanuu JJHK
o Cay3zepny. CexkBenuposanue JJHK. [Tonnmepasnas nennas peakuus (I1L[P) u ee npumenenue B
MIpaKTHUKE.

7. MeTo/ip1 BBE/ICHUS TEHOB B OaKTepUaIbHbIe KJIETKU. DKCIIPECCHSI UyKEPOTHBIX T€HOB.
8. CrocoObl MOTy4YeHHUs TEHOB.

9. KonctpyupoBanue pekomObunantaoit JIHK (dhepmentratuBHbIil cuHTE3).

10. CamocTosiTenbHast MOATOTOBKA CTYACHTOB (COOOIIEHUS 110 TEME).




