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JaeT akTyaaHsanEH paGoueld DpOrpaMMbI

Padouaz nporpamya nepecMoTpeHa, 00CYEICHA H 0J00peHA 114 peamnsanun B 2026 - 2027
VUEeOHOM TOLY HA 3aCEIAHNH KaQeapsl XHMUH

IIpotokom o 20 . N
3ae. xadeapoit H.JIL. Menaanx

Pabouas nporpamsa DepecMoTpeHa, o0CyiRIeHa H ogo0pera 114 peanmsannn & 2027 - 2028
VUeOHOM IOy Ha 3aCCIaHHH KaQeapsl XHMHE

IIpotokod oT 20 . N
3as. kaenpoit H.JI. Menarux

Pabouas nporpanmma DepecMoTpeHa, 00CyRIeHa H 0J00peHa 114 peannsanun & 2028 - 2029
VUcOHOM IOy HA 3aCCIAHHH KaQeapsl XHMHH

IIpoTokom oT 20 . N
3as. xadeapoit H.JL. Menaanx
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IIpoTorom oT __ 20 1. Ne

3aB. Kadenpoit H.JI. Menanuk




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

HGHLIO npenoaaBaHuA JUCHUITIIUHBI «buorexHonorus» ABJISACTCSA HU3YYCHUC
COBPCMCHHOI'O COCTOSAHUA U TICPCIICKTHUB PpPa3BUTHUA OHOTEXHOJIIOTUHA pu HCIIOJIb30BAHUHA
O01000BEKTOB U OMOMOJIEKYJ B MPOMBIIUIEHHOM HPOU3BOJICTBE MPOIYKTOB IMUTAHHS, CEIHCKOM
XO3SICTBE U OKPYKAKOLIEH CpeIe.

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

Juctunnuna buoTrexHonoruss BXOAUT B 4YacTh Yy4eOHOro IUiaHa (QOPMUPYEMYIO
y4acTHUKaMH 00pa30BaTeNIbHBIX OTHOIICHH 00pa30BaTeIbHOMN MPOTrPaMMBI.

Jnst  u3ydeHus  UCUUIUIMHBI ~ HEOOXOIWMBbI  3HAaHMS  (YMEHHUs,  BIIQJICHUSA),
chopMHUpOBaHHBIE B pe3yJIbTaTe U3YICHUS JUCITUTUIAH/ TPAKTHK:

ITnmeBas xumMus

O611ast MUKpOOHOIOT I

buoxumusg

Oprannueckast XuMus

Heoprannueckas xumus

Du3noaorus MUTaHNA

3Hanus (yMEHUs, BIIQJICHUS), TTOJYICHHBIC TIPH M3YYCHUH JAHHOW JUCIMIUIUHBI OYyIIyT
HEOOXOAMMBI JJISI N3YUSHUS TUCIUTUIAH/TIPAKTHK:

[IneBnie 1 OMOTOrMYECKH aKTUBHBIE JOOABKHU

ToBapoBeaeHUe 1 SKCIIEPTU3A MSCHBIX U PHIOHBIX TOBAPOB

ToBapoBeeHHE U IKCTIEPTH3a MOJIOYHBIX M dKUPOBBIX TOBAPOB

Nnentuduxarnus u pamscuduranus mUIEBbIX MPOTYKTOB

3 Komnerenuuu odyuyamierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynpraTe ocBOoeHMsS OUCHMIUIMHBI (Monyinsi) «buotexnonorus» oOyuaromuiics
JOJHKEH 00J1ajaTh CIeTy0IIMMI KOMIIETCHITUSMHU:

Kon nnnukaropa NHaukaTop JOCTHKEHHSI KOMITETCHITMH

IIK-3 Cnocoben aHaau3uMpoOBaTh MNPHUYUHBI, BbI3bIBAIOIINE CHHJKEHHE KayecTBa

NpOoAYKIHNH (PadoT, YCIyr), pa3padaThIBATh IVIAHBI MEPONMPHUATHH 10 UX YCTPAHEHHIO

[IK-3.1 [IpoBoauT cOOp JaHHBIX MO IMOKa3aTEIsAM KauecTBa, XapaKTEePU3YIOIIUM
pa3pabaTbIBAEMYIO U BBIITYCKAEMYIO IIPOAYKIIHIO (PA0OTEL, YCIYTH)

[1K-3.2 BrisiBnisieT mpu4MHBI BOSHUKHOBEHHSI J€()EKTOB, BBI3BIBAIOLINX YXY/IICHHUE
KaueCTBEHHBIX M KOJTMYCCTBEHHBIX MTOKa3aTeJIeH POAYKIIUHU (padoT, yCIiyr),
B TOM YHCJIE C HCITOJIb30BaHNEM aHATUTHKHU OOJIBIINX JAaHHBIX

[1K-3.3 Pa3pabarbiBaeT mpeioKEeHHs] MO YCTpaHEHHIO 1e(EKTOB, BBI3BIBAIOIINX

YXYIIICHUE KAYeCTBEHHBIX M KOJMYECTBEHHBIX ITOKa3aTelied MPOIyKIIHH
(pabor, yciyr), ¢ BLIDOOPOM ONITUMAIBLHBIX PEIICHUI




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

qHce:
— KOHTaKkTHas pabota — 69,8 akaz. 4acos:

— aynuTopHasi — 68 akaj. 4acos;

— BHeayauTopHas — 1,8 akaj1. 4acos;

— caMOCTOsITeNIbHAs paboTa — 38,2 akajl. 4acos;

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

dopma aTTeCTalMH - 3a4€T

AynuropHas s e
o KOHTaKTHasl pabora E 3 dopma TeKylero
=
B aKaJ. yacax 3 Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) E B . p Kon
= & ©| caMocTosITeNnbHOM | yCIeBaeMOCTH U
JIACIATLTAHBI 5 E = . | xommeTentn
@) g £ paboThI POMEXKYTOYHOM
nab. | mpakrt. [ 2 &
Jlek. =ar aTTecTalu
3aH. 3aH. | O &
1. Paznen Nel
CaMocTosiTenbpHOe
U3y4eHHUe yueOHou K-3.1
1.1 TIlpeamer, uenp 2 2 4 Y Hay4HOU IIposepounas HK-3'2’
3a/1a4 OMOTEXHOJIOTHH. JUTEPATyPBI. pabora Nel HK-B' 3’
Pabota ¢ '
3NEeKTPOHHBIMU
O6ubnnoTekamu.
IloaroroBka u
BBITIOJTHEHHE
4 MPaKTHYECKOH
paboThI:
«O6nactu Sammra
1.2 Bo3HUKHOBEHHE U [IPUMEHEHUS N
STaIbl pa3BUTHSA OHMOTEXHOJIOT I TpaKTHICCKOH IK-3.1,
o 4 4 4 a00ThI [K-3.2
OMOTEXHOJIOTUYECKOM CamocTosaTensHOe p '
610 JoMannsis pabora IK-3.3
MIPOMBILIICHHOCTH. M3ydeHUe y4eOHOM Nol
Y HAyYHOU B
JIUTEPaTypHI.
Pabora ¢
3NEKTPOHHBIMU
O6ubnIMoTeKaMu.
Hroro no pazneny 6 6 8
2. Paznen No2




2.1 Oomas
OMOTEXHOJIOTHYECKAsT
cxema MIPOU3BOJICTBA
IIPOJYKTOB ~ MHUKPOOHOTO
CHHTE3A.

[ToaroroBka u
BBITIOJTHEHUE
MPAKTUYECKUX
pabor:

- «OCHOBHBIE
cTajuu
OHOTEXHOIOTHYEC
KOT'O
MIPOU3BOJICTBAY;
- «IIpuroroBnenue
MUTATEIBHBIX
OCHOB, CpeJl U
JTOTIOTHUTEITLHBIX
pacTBOpoB»
-«BnusiHne pa3HbIx
PEXXUMOB
CTepWIIN3alluK Ha
rubenb
MHUKPOOPTaHU3MO
B»
MOTOTOBKA U
BBITIOJTHEHUE
MIPOBEPOYHON
paboThI

3amura
HPaKTHYECKIX
pabor.
IIposepounas
pabota Ne2

IK-3.1,
I1K-3.2,
I1K-3.3

2.2 BHOTEXHOJIOrHYECKOE
MIPOU3BOJICTBO BEIIECTB U
COCIMHEHHH,
HCTOJIB3YEMbIX B IMHUILEBOU
MIPOMBIIICHHOCTH.

IToxroroska u
BBITIOJIHEHUE
MPAKTHYECKUX
pabort:

- «OCHOBBI
OHMOTEXHOJIOTHUN
MPOU3BOJICTBA U
KOHTPOJIS
AHTHOMOTHUKOB)
IToaroroBka u
BBITTOJIHCHUE
KOHTPOJIBHOU
paboThI.
CaMOoCTOSATEIBEHOE
U3y4eHHUe yueOHOU
U HayYHOU
JIUTEPATYPBI.
Pabora ¢
3JIEKTPOHHBIMH
OMOJIMOTEKAMH.

3ammra
MPaKTUIECKON

paboThI.
Kontponsnast

pabota

MK-3.1,
IK-3.2,
IK-3.3

HUroro no pazgeny

3. Paznmenm Ne3




3.1 ITonyuenne
(epMEHTHBIX TPENapaToB U
MX MPUMCHEHHE B MMUIICBOM
MIPOMBIIIICHHOCTH

Ioxroroska u
BBIIIOJIHEHHE
MPaKTHYECKON
padoTHI:
-«Ilomyqyenue
(hepMeHTHBIX
[pernaparoBy;
Iloxroroska u
BBINIOJIHEHHE
KOHTPOJIbHOM
paboTHI.
CamocTosTenbHoe
u3ydyeHue yueOHoi
U Hay4HOU
JIUTEpaTyphl.
Pa6oTa ¢
3JIEKTPOHHBIMU
6ubIMOTEKAMMU.

3amura
HPaKTHYECKIX
pabot
KonrponbHas
pabora

IK-3.1,
I1K-3.2,
I1K-3.3

3.2 ITumeBas
OUOTEXHOJIOTHS TPOAYKTOB
U3 CHIpbSI  JKUBOTHOTO
MIPOMCXOXKICHHUSI.

[ToaroroBka
pedepara.
TlonroroBka u
BBITIOJIHEHHE
KOHTPOJIbHOK
paboTsI.
CaMocTosiTenbpHOe
U3y4eHHue yueOHou
U Hay4HOU
JIUTEPATypPBI.
Pabota c
3JIEKTPOHHBIMU
OuOIMOTEKAMHU.

3amura pedepara.
KonTtponbnas
pabota

IK-3.1,
IK-3.2,
I1K-3.3

3.3 TInmeBas
OMOTEXHOJIOTHS TPOAYKTOB
13 CBIPbS PACTHTEILHOTO
MIPOMCX 0K ICHHS.

10,3

IToaroroBka u
BBITTOJIHCHHUE
JOMaIIHeH
paboThI.
IToaroroBka u
BBITTOJTHCHHUE
MPAKTUIECKON
paboThI
IToaroroBka u
BBITTOJIHCHUE
KOHTPOJBHOU
paboThI.
CaMocCTOsITEeIbHOE
U3y4eHHUE yueOHOM
Y HAyYHOU
JIUTEPATYPBI.
Pabora ¢
3JIEKTPOHHBIMH
OMOJIMOTEKAMH.

3ammra
NPAKTHYECKUX
pabor.
Jomaninsis pabora
Ne2
Kontponsnas
pabota

IK-3.1,
IK-3.2,
IK-3.3

HUroro no pazgeny

20

20

18,3

4, 3auer ¢ OLIEHKON

4.1 3auer ¢ OIEHKOM

CamMocTosSITEIbHOE
M3yYeHHUE yueOHOU
U Hay4HOHU
JIUTEPaTypHI.
Pabora ¢
JJEKTPOHHBIMU
OMOIMOTEKAMU.

3auer

IK-3.1,
IK-3.2,
IK-3.3

Uroro no pazneny

3,9

Uroro 3a cemectp

34

34

34,3

3a4€T




HToro no auciuIinae | 34 | | 34 |38,2| 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

B mpouecce npenopaBaHus — AUCUUIUIMHBL  «BHOTEXHOJOTUS»  MPUMEHSIOTCS
TpaJULMOHHASI U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HH.

Jlekuuu MpOXOIAT Kak B TPAJUIMOHHON (opme, Tak U B (hopMax BBOJHOU JICKIUH U
npoOJeMHbIX JeKnuid. Ha BBOAHBIX JIEKIUSAX MPOUCXOMUT 3HAKOMCTBO OOYyYarOmHUXCs C
Ha3HAYEHUEM U 3aJjayaMu Kypca, €ro pojbl0 U MECTOM B CUCTEME y4eOHBIX TUCIUIUIMH U B
CUCTEMeE MOATrOTOBKH OakanaBpa. Teopernueckuil Marepuai Ha IPOOJIEMHBIX JEKIUAX SIBISIETCS
pe3yabTaTOM YCBOCHHUS MOJIYYEHHOH HWH(OpMAIMM IOCPEICTBOM ITOCTAaHOBKH MPOOIEMHOTO
BOIIPOCA Y ITIOMCKA IIyTEH €ro peIeHus.

JIeKUMOHHBIN MaTepual 3aKpeIUIsieTcsl B XOJE€ IPaKTHYECKUX paboT, Ha KOTOPBIX
BBINIOJIHAIOTCS TPYIIIOBbIE U HHAUBUIYalbHbIE 3aJjaHus 110 IpoiiieHHol Teme. [1pu nmposenenuun
MPaKTUYECKUX pabOT HUCHOJB3YyEeTCS METOJ KOHTEKCTHOrO OOyudeHHs, KOTOpBIM MO3BOJISET
YCBOMUTH MaTepuaj IIyTeM BBISIBIICHUS CBSI3€H MEX Ty KOHKPETHBIM 3HaHUEM U €T0 IPUMEHEHHUEM.

CamocrosiTenbHas paboTa CTUMYJIHPYET 00yJarOIUXCsl B MPOIECCE PElIeHUs 3a7a4d Ha
MPaKTUYECKUX 3aHATUSAX, IPU MOATOTOBKE K KOHTPOJIBHBIM M THPOBEPOUYHBIM paboTam,
MOArOTOBKU pedepara, BBIMOIHEHUN TIOMAIIHET O 3a/1aHUsl U UTOIOBOW aTTeCTaIl|H.

6 YueOHO-MeTOIHUECKOE 0D0ecTIeueHe CAMOCTOSITeJIbHOM PadoThI 00yYaoUIUXCst
[Ipencrasneno B mpunoxxeHuu 1.

7 OueHOYHBbIE CPEACTBA /I POBeAeHU NPOMEeKYTOUHOI aTTecTAlNN
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHue AU CIUTIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. BenokypoBa, 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
3JIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/reader/book/118619/#
(mara oopamenus: 05.05.2023). — Pexxum g0cTyma: st aBTOPU3. TOJIb30BaTENEH.

2. Yeunna, O. H. O6mias 6uorexnoiorus : yueoHoe mocoodue s By308 / O. H. Ueunna.
— 2-e u3 1., nepepad. u gorn. — Mocksa : U3gatensctBo HOpaiit, 2019. — 231 c. — (bakanasp.
Axanemuueckuii Kypc). — ISBN 978-5-534-08291-3. — Tekcr : snekrponusiii // DBC IOpaiit
[catiT]. — URL.: https://www.biblio-online.ru/viewer/obschaya-biotehnologiya-424757#page/1
(mara obpamenus: 05.05.2023).

0) lonostHHUTEIBHAS IUTEPaTypa:

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: 05.05.2023). — Pesxxum ocTyra: 1Mo MOMHUCKe.

2. buorexnonoruss. B 2 u. Yactp 1 ! y4yeOHUK M HpPaKTUKyM Ul aKaJeMHYECKOI'O
OakanaBpuata / nox obuieit penakiueit H. B. 3arockunoit, JI. B. Hazapenko. — 2-¢ u3j., ucmp. u
non. — Mocksa : U3narensctBo FOpaidt, 2019. — 170 c. — (bakanaBp. AkajeMHuecKuil Kypc).
— ISBN 978-5-534-07410-9. — Texkcr : anextponHsbiii // OOpa3oBarensHas miatdopma FOpaiir
[caiit]. — URL: https://urait.ru/bcode/437436 (nmata



https://e.lanbook.com/reader/book/118619/
https://www.biblio-online.ru/viewer/obschaya-biotehnologiya-424757#page/1
https://new.znanium.com/read?id=335799
https://urait.ru/bcode/437436

obparienus: 05.05.2023).

3.buotexnonorus. B 2 4. Yactp 2 : y4eOHMK M MPAKTHKYM JUIS aKaJeMHUYECKOTrO
OakanaBpuata / mon oduieii penakuueii H. B. 3arockunoit, JI. B. Hazapenko. — 2-e u3j., ucnp. u
nomn. — Mocksa : U3natenbctBo FOpaiit, 2019. — 219 ¢. — (bakanaBp. AxageMudeckuii Kypc).
— ISBN 978-5-534-07409-3. — Tekct : anekrpoHHbii // OOpazoBarenbHas mwiardopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/437564 (nata obparenus: 05.05.2023).

4. KcenoponroB, b. C. OcHOBBI MUKPOOHOJIOTHH U SKOJIOTUYECKON OMOTEXHOJIOTHH
yue6. mocodue / b.C. Kcenoponro. — Mocksa : U] «®OPYM» : UHOPA-M, 2019. — 221 c.
— (Bricmiee oOpazoBanme). - ISBN 978-5-8199-0615-6. - Tekcr : anekrponHsii. - URL:
https://new.znanium.com/read?id=341804 (mara ob6pamenus: 05.05.2023). — Pexxum moctyma:
IO MOIHCKE. . - 3arJl. C dKpaHa.

5. T'opnenko, B. A. Hayunbsie ocHoBbl OuorexHonoruil. Yacts |: YuyeOHoe mocobue.
Hanortexnonoruu B 6uonoruun/I'opneakoB.A., Coast. KyryzoBaH.M., [TarynunaC.K. - Mockaa :
[Mpomereit, 2013. - 262 c. ISBN 978-5-7042-2445-7. - Tekct : smektpoHHBIH. - URL:
https://new.znanium.com/read?id=214418 (mara oo6pamenus: 05.05.2023). — Pexxum goctyma:
IO TIO/TTHCKE.

6. Becrmuk  AIIK  CraBpomomps. -  ISSN:  2222-9345. -  URL:
https://e.lanbook.com/journal/2181#journal_name (mara oOpamenus: 05.05.2023). — Tekcr :
JNEKTPOHHBIN.

7. Foods and Raw  Materials. -  ISSN:  2308-4057. -  URL:
https://e.lanbook.com/journal/2942#journal_name (mara oOpamenus: 05.05.2023). — Tekcr :
JNEKTPOHHBIN.

8. MWsBectuss By3oB. I[lumeas texHomorms. - ISSN: 0579-3009. - Tekcr
HEMOCPEICTBEHHBI.

B) MeTonnyeckne yKazaHus:

1. 3s6muneBa, M.A., Komsna JI.I'. OCHOBBI OMOTEXHOJIOTHH: METOJIMYECKUE YKA3aHUS K
MpakTH4YecCKUM paboTaMm mo auciuIuinHe «OCHOBBI OMOTEXHOJOTUMY» JUISl OOYyYaroIIUXCS T10
HarnpasiieHnto noarotoBku 19.03.02 [IpoaykTel MUTaHUS M3 PACTUTEIBHOTO CHIPhS BCeX (OpM
oOydenus. - Maraurtoropck: M3a-so Marauroropcek. roc. Text. yu-ta um. I.1. Hocosa, 2022. —
20c.

2. Meroauueckue yKa3aHHs IO BBIIOJHEHUIO MPAKTUYECKUX pabOT MpeACTaBlICHBl B
MIPUIIOKEHUH 3 K pabouell mporpaMme AUCIUILITUHBIL.

r) [Iporpammuoe obecnieuenne u MHTEpHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 No noroopa CpoOK neicTBUS JTULEH3UU
MS Office 2007, 135 4117.09.2007 Beccpouno
Professional

7Zip cB000THO pacnpocTpansiemoe [10 0ECCPOYHO

FAR Manager cB000THO pacnpocTpansemoe [10 0ECCPOYHO
Bbpaysep Yandex |cBob6oaHo pacpoctpansemoe 110 0ECCPOYHO

IIpodeccuonaibubie 0a3bl JAHHBIX M HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Ccpuika



https://urait.ru/bcode/437564
https://new.znanium.com/read?id=341804
https://new.znanium.com/read?id=214418
https://e.lanbook.com/journal/2181#journal_name
https://e.lanbook.com/journal/2942#journal_name

depepanbHOE rOCy/IapCTBEHHOE OOIKETHOEC
yupexnenue «DenepanbHbiii uHCTUTYT npoMmbiiienHoi | URL: http://www1.fips.ru/
COOCTBEHHOCTHY

WNudopmannonnas cucrema - EnuHoe OoKHO gocTyna K
HHOOPMAIMOHHELIM PECYPCAM

IMouckoBass cuctema Axagemus Google (Google

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

Scholar)

HannonaneHas UH(POPMALMOHHO-aHATUTUIECKAS URL:

cucreMa — PoccniiCKUi MHIEKC HAYYHOTO LIUTUPOBAHUS h Al . .
ttps://elibrary.ru/project_risc.as

DrekTpoHHas 6a3a nepuoaudeckux usganuii East View
Information Services, OO0 «MIBUC»
9 MaTepHaJIbHO-TEXHHYECKOE 00ecneyeHne TUCIUILTHHBI (MOTyJIs1)
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[Tomemenus it  XpaHeHUS ©  NPOPUIAKTHYECKOTO OOCTY)KHBaHUS ydeOHOTO
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JOKYMEHTAIIH.



IIpuiaoxenne 1

Y4yeOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOATeIbHOI padoThl 00y4arommxcst

[Io nucununinHe «bUOTEXHOJOTUA» MPEAYCMOTPEHA ayAWTOpHas W BHeEayJUTOpHAas
caMmocCTosITeNIbHas paboTa 00yUYarOMIMUXCSL.

AynuropHas caMoOCTOsITelIbHas paboTa o0OydyarolUXCsl IpPEeANojaraeT BBIIOJIHEHUE
MPAKTUYECKUX pabOT U cAady KOHTPOJIBHBIX U MPOBEPOYHBIX PAOOT.

BreaynuropHas camocTrosTenbHas padoTa OOydarOIIMXCsl OCYILECTBIIAETCS B BHUJE
U3YyYEHUs JIMTEpaTypsl IO COOTBETCTBYIOIEMY pasfely C IpopadOTKOW Marepuana Hu
BBIIIOJIHEHUS IOMAIIHUX 33JaHUH.

Ilepeyens MpakTHYeCKUX padoT:

-«Obnactu NTpUMEHEHUsT OMOTEXHOJIOT I

- «OCHOBHBIE CTaIMN OMOTEXHOJIOTMUECKOTO IPOU3BOCTBAY;

- «O3HaKOMJIEHHE C TPOW3BOACTBEHHBIMH JIMHUSMH WM TEXHOJIOTHUSMH H3TOTOBJICHUS
MOJTyYeHHST OHMOTPEnapaToBy

- «YnpaBneHue, 00beKTbl 1 KOHTPOJIb OMOTEXHOJIOTMYECKUX MPOLIECCOB.

- «[IpuroTOBICHNE MTUTATEIBHBIX OCHOB, CPEJT U JIOTIOJIHUTEIILHBIX PACTBOPOBY

-«BnusiHAE pa3HBIX PEKUMOB CTEPIIIU3AIMH Ha THOSIIb MUKPOOPTaHU3MOBY

-«[lomydenune pepMEHTHBIX NIPENAPaTOBY;

- «OCcHOBBI OMOTEXHOJIOTMH MPOU3BOJICTBA U KOHTPOJISI aHTHOMOTHKOBY

IIpumepHbIe 3a1aHKUs ISl BHITIOJTHEHUs IPOBePO4YHOii padoTnl Nel

1.YT0 Takoe OmorexHoyorus?

2. Kakuie BOnpocCkl H3ydaeT MPOMBIIIJICHHAS MUKPOOHOIOTHS?

3.KakoBbl 00J1aCTH TPUMEHEHUS OMOTEXHOJIOTHUH B TIUIIEBO MPOMBIIIICHHOCTH ?

4. Kakue orpaciu OMOTEXHOJOTUH BBIJCIISIOT U YTO OHH M3y4aroT?

5.Kakue BbIAENAIOT IEPHO/IBI B PA3BUTUU OMOTEXHOJIOTUU U B 4YEM UX 0COOEHHOCThH?

IIpumepHbIe 3a1aHus /51 BHINOJHEHUS IPOBEPOYHOI padoThl Ne2

1. JlaiiTe XapakTepUCTUKY MOHATHUIO «OMOTEXHOIOTHUS»

2. Kaxkoa poub JIyu Ilactepa B Onotexnomaorun?

3. Ilepeuncnure kakue pasaesibl OMOTEXHOJIOTUH BbIACISIOT.

4. Kakue MUKpOOpraHU3MbI Ha3bIBAIOTCA MIPOIYLIEHTAMU?

5. Ilepeuncnure ob6s3aTenbHbIe TPEOOBAHUS K MUKPOOPTaHU3MaM, KOTOPbIE HCIIONIb3YIOT B
MPOMBIIIIJIEHHOCTH.

6. Uro Takoe cenexius?

7. UTo Ha3bIBAIOT CBEPXCUHTE30M?

8. Kakue myrarennsie gaxktopsl Bel 3Haete? [IpuBequre npuMepsl.

9. Yem 3aHMMaeTCs TeHETUYECKAs] MHKEHEPHsI?

10. Ilepeuucnure oTpaciu, B KOTOPBIX MpHUMeHseTca OuoTtexHonorus. llpuBemute
IpUMeEpbI

11. Ilepeuncnure cTaguy poCcTa MUKPOOPraHU3MOB. [laliTe KpaTKyr0 UM XapaKTepUCTHUKY.

12. Kakue MeTabonuThl Ha3bIBAlOT IEPBUYHBIMH, 8 KAKHE€ BTOPUUHBIMU?

13. Ilepeuncnure Kakoe ChIpbe UCHOIB3YIOT B OMOTEXHOJIOIMUECKOM POU3BOJICTBE?

14. Tlepeuncnure KOMIIOHEHTHI MUTATENIBHBIX CPEJl

15. Yro Takoe hepmeHTanms?

16. Ha xakue BUbI IOJPA3ICIIAIOTCS MPOLECCH KyJIbTUBUPOBAHUS?

17. B yeM oTianuue MOBEPXHOCTHOM U TITyOMHHOM hepmeHTanun?

18. B uem 3akitodaeTcsi MOBEPXHOCTHBIN CIIOCOO KyJIbTUBUPOBAHUSA?

19. Buabl npoMexyTOCHOTO KyJIbTUBUpOBaHUs. KpaTkas xapakTepucTuka

20. B yem 0COOEHHOCTH HEMPEPHIBHOTO KYJIbTUBHPOBaHUS? Bubl.



IIpumepsl 3aaHuii 1JIs1 BBINOJHEHUSI KOHTPOJIBbHOM padoThl Nel

1 eéapuanm

[lepeuncnure  TpeOOBaHUS, TMpenbsBIAEMble K  MHKPOOpPraHU3Mam IpH  UX
KyJIbTUBUPOBAaHUHU.

[epeuncnure da3pl pocTa MUKPOOPTaHU3MOB.

UTto Takoe nepuoauvecKoe KyJlbTUBUpOBaHHUE?

UYro takoe pepmentep? [lepeuncnure Tl pepMeHTEPOB.

Uro Takoe mepBuuHble MerabonuThl? [lpuBenute mpumepbl. B kakoi ¢asze pocra oHH
CUHTE3UpPYIOTCS?

2 eapuanm

[lepeuncnure OCHOBHbIE HANIPABICHUSI B OMOTEXHOJIOTUH.

Uro Takoe pepment? Knaccudukauus pepMeHTOB, IPUBEUTE TPUMEPHI.

KakoB cocTaB nmuTaTenbHbIX cpef 11sl OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA.

UTto Takoe HEeNpepbIBHOE KyJIbTUBUPOBAHHUE?

Uro takoe BTOopuuHble MeTabonuthl? IlpuBenute npumepsl. B kakoil ¢aze pocra oHu
CUHTE3UPYIOTCS?

IIpumepsbl 3a1aHuil /151 BHINOJHEHUS] KOHTPOJIbHOI padoThl Ne2
Bapuanm 1
1. ITony4yeHre TUMOHHON KUCIIOTHI U €€ TPUMEHEHHUE B MUIIIEBON TPOMBIILIEHHOCTH.
2. KoHCepBUPOBAHHBIE OBOIIH U JPYTU€ IPOIYKTHI.
Bapuanm 2
1. HampaByieHHBIN CUHTE3 MUKPOOPraHU3MaMU MOJIOYHOM M YKCYCHOM KHCJIOT.
2. TlpoayKTsl M3 COM, MHUKPOMHIIETHI B NPOU3BOJCTBE MHUIIEBBIX MPOIYKTOB U3 ChIPbS
PaCTUTEIBHOTO IPOUCXOKICHHUSL.
Bapuanm 3
1. HanmpaBneHHbId CHHT€3 MHUKPOOpPraHM3MaMHd BHTAMHHOB W aMHHOKHCIOT. WX
IIPUMEHEHHE B MMUILEBON TPOMBIIIIEHHOCTH.
2. buorexHonoru4yeckue npouecchl B nuBoBapeHuH. [lepcrnekTrBbl pa3BUTHS TMBOBAPEHMUS.
Bapuanm 4
1. Ilomyuyenue OuoMacchl MUKPOOPraHM3MOB Kak HCTOYHHMKa Oenka. [IpeumyinectBa u
HEJOCTATKHU Pa3Iu4HbIX TPyl MUKPOOPIaHU3MOB.
2. BUOTEXHOJIOTMYECKUE MPOLIECCHl B BUHOIEINH.
Bapuanum 5
1. HampaBneHHblil cuHTe3 MHKpoopranuzmMamu ¢epMmeHToB. Homenkmnatypa hepMeHTHBIX
MpernapaToB MUKPOOHOTO MPOUCXOXKICHHUS.
2. Ilonyuenune cnupTONPOIYyKTOB.

IIpumepsbl 3a1aHKNi 1JI BHINIOJHEHUSI KOHTPOJbLHOM padoThl Ne3

1. Tlepeuncnure HOCUTENTH JUI UMMOOMIN30BaHHBIX ()EPMEHTOB.

2. Ilepeuncnure Kiaacchl aHTUOMOTHKOB.

3. Ilepeuncnute MCTOYHHKH (EPMEHTOB >KMBOTHOTO MPOUCXOXKJEHHS M INPUMEHEHHE
3TUX (EPMEHTOB.

4. Kaxolf BUTaMUH MOJYy4alOT ¢ MOMOILBIO MUKpocKomuueckyioro rpuda Eremothecium
ashbyii?

5. IlpencraBbTe MHUKpPOOHOJOIMUYECKHH CIOCOO MOTy4EHHUS YKCYCHOW KHMCIOTHI, Kakue
0aKkTepUu B TOM Y4acCTBYIOT?

6. Kakue ciocoObl HCHIOMB3YIOT ISl OTYUYEHUSI OPraHMYECKUX KUCIOT?

7. Kakue BOIOpPOCIM M MHKDPOCKONUYECKUE TPHOBI HCIONB3YIOT JUIS TIONyYSHHUS
KOpMOBOT0 Oeska?



IIpumepbl TeCTOBBIX 3a/IaHUH VIS BBINIOJIHEHHUS] KOHTPOJILHOH padoTsl Ned

1. Ha3oBuTE MUKpPOOPraHU3Mbl, KOTOPBIE YYaCTBYIOT B CKBAILIMBAHUU MOJIOKA.

a) CTPENTOKOKKH;

0) IpOXOKH;

B) MOJIOYHOKHCIIbIE OaKTEepHH;

I') IIJIECHEBBIE TPUO.

2. Kakue Bemiecta npoayuupyroT 0aKTepUU, BXOJAIINE B COCTaB KOMMEPUYECKUX
KyJIbTYP-3aKBacOK?

a) IUMOHHYIO U MOJIOUHYIO KUCIJIOTBI;

0) MPOIMMOHOBYIO KUCJIOTY U MaXy4yHle BelleCTBa;

B) MOJIOUHYIO KUCJIOTY U Maxy4yHle BellecTBa;

') MOJIOYHYIO U MAcCJIEHYIO KUCIIOTBI.

3. Ha xakoM U3 HUKENPUBEJEHHBIX 3TANOB MPOU3BOJICTBA ChIpa UCIOIb3YIOT (PEPMEHT
peHUH?

a) CO3pEeBaHuE;

0) cTBOpa)XMBaHHUE MOJIOKA,

B) 3aC€B MOJIOKAa MOJIOUHOKHUCIIBIMU OAKTEPUSMU;

T') IpeccoBaHue B (GOPMBI;

1) TepMo0oOpaboTKa.

4. KakoB NpOIEHT COJIEpaHMS BOJbI B COCTaBE MITKUX CHIPOB?

a)13-34%j;

6) 34-50%;

B) 50-60%;

r) 60-70%.

5. HazoBuTte KynbTyphl OaKTEpHii, UCIIOIb3YEMbIE B TPOU3BOJICTBE CMETAHBI U CIMBOYHOTO
Macna:

a) Streptococcus;

6) Lactobacillus;

B) Leuconostoc;

r) Propionlbacterium.

6. HazoBuTe MUKpOOpraHU3MBbI, IPUMEHSIEMbIE B BOCTOUHOM KyXHe AJ1s1 (hepMEeHTalUuu
PBIOBI:

a) KUCI0TOOOpasymIue 0akTepuu;

0) ruIecHeBbIC TPHUOBI;

B) JIPOKXKH.

7. Kakue u3 HIDKENPUBEACHHBIX aMUHOKHCIIOT MOJIY4at0T M0 TEXHOJIOTUU (hepMeHTaIuu?

a) METHOHHH;

0) Tpunitodan;

B) TNIyTAMHHOBAsl KUCIIOTA;

I') acraparuHoBasi KUCIIOTA.

8. Kakoii n3 HWKenpHUBEAECHHBIX IITAMMOB I'PHOOB UCIOIB3YIOT B IPOU3BOJICTBE
MHUKOIIpOTENHA?

a) Saccharomyces cerevisiae;

6) Fusarium graminearum;

B) Botrytis cinerea.

Jomamnss padora Nel

W3y4nTh UCTOPHIO MOTYUYEHUS MPOTYKTOB OMOTEXHOJIOTHYECKOTO TPOUCXOXKACHUS:
1. Xneb

2. [Tuso.

3. Buno.



KuciomMonoynsle HanuTKy.

ChIpbl.

VYkcyc.

Kucnomosnounsie mpoayKTsl (TBOPOT, CMETaHA)
KBaniennsie oponm.

Coxu.

©ooNo A

Jomamnss padora Ne2

1. Crioco0b1 KyIbTHBHPOBAHUSI MEKPOOPTaHH3MOB.

2. Tlomyuenme xieOOMEKAPHBIX JPOXKKEH, OHOTEXHOJOTMYECKHUE TIPOIECCHl B
XJ1€00TICUEeHHH.

3. CbIpbe U COCTaB MUTATENBHBIX CPEJl A1l OMOTEXHOIOIMUECKOTI0 TPOMU3BO/ICTBA.

4. BHOTEXHOJIOTHYECKHE MPOLECChl B MOJYyUYEHUH MSCHBIX NpOIyKTOB. TpeboBaHus K
MIPUMEHSIEMbIM (DEPMEHTHBIM Ipenaparam.

5. Craguu moslydeHusi TMOCEBHOTO MarepHaja B OMOTEXHOJOTHYECKOM IPOU3BOJICTBE.
MukpoopranusmMbl, HCIIOJIb3yEMbIE B ONOTEXHOJIOTHH.

6. [Ipumenenne pepMEHTOB B MUIIEBOW MPOMBIIIIEHHOCTH.

7. TpeGoBaHuUs1, MpeIbsABIsEMble K MUKPOOPraHu3MaM — rpotynenTaM. CrocoObl co3ianus
BBICOKO?()(DEKTUBHBIX IITAMMOB-TIPOIYLIEHTOB.

8. TlomyueHue KHCIIOMOJIOYHBIX MPOIYKTOB (HOrypTa, cMeTaHbl, COpPOKEHHOW NaXThl,
KOPOBBET'0 Maclia, ChIpa).

IIpuMmepHbIe TeMbl pedepaToB

[IpousBoacTBO chipa

[Ipon3BOCTBO KHCIOMOJIOYHBIX HAITUTKOB

[IpousBocTBO KOJIOAC C MTOMOIIBIO CTAPTOBBIX KYJIBTYP
MosnouHoKuCIbIe OaKTEpUH B TPOU3BOJICTBE KHUCIOMOJIOYHBIX MPOAYKTOB
3aKBACKU AJI1 MOJIOYHBIX IPOJAYKTOB

bakrepuanbHble poTea3bl U JUNA3bI

oakrwhE

KoHTpoJibHBIE BOIPOCHI:

1. Kak BBl TIOHMMaeTe TEPMUH «OHOTEXHOJOTHs»? [laiiTe CBOE OIpenelieHue 3TOMY
MOHSATHIO.

2. IlpeumymiecTBa OMOTEXHOJIOTUYECKHX METOJIOB B KaXJIOH OTpAciiv, MO CPaBHEHUIO C
TPaTUIIMOHHBIMH CIIOCOOAMU TIOTYYEHUS POTYKTOB?

3. CyIecTBYIOT JIM HEJOCTATKH B OMOTEXHOJIOTMYECKOM CIIOCO0E MPOU3BOICTBA?

4. JlaiiTe onpeesieHHe TEPMUHY «MUKPOOPTaHU3MBI-TIPOYIEHTBI.

5. JlaiiTe onpeeneHne TEPMHUHY «IITAMMbD» MUKPOOPT'aHHU3MOB.

6. Kakwue Tpu Buia TaMMOB BbIAEIAIOT. ONUIINTE MPEUMYIIECTBA U HEOCTATKH KaXKI0TO
BHJIA.

7. Kakue BbI MOXKETE Ha3BaTh OCHOBHBIC BUJIBI CHIPbS, UCIIOJIB3YEMOTI0 B OMOTEXHOJIOTUU B
KauecTBE UCTOYHHKA yTiiepoaa?

8. Uro Takoe mpeaIecTBeHHUKH, Kak OHU UCTIONB3YIOTCS?

9. MoXHO 7 HMCHONB30BaTh YIIIEBOJOPOAHOE ChIpbe AN OMOCHHTEe3a (EPMEHTOB WU
aHTHOMOTHKOB KyJIbTypaMu TpudboB?

10. Ha xakue Tpynmsl JENST MPOAYKTHI, TMOJTydaemble B TPOIECCaX, OCHOBAHHBIX Ha
KU3ZHEJEATEIbHOCTH MUKPOOPTaHU3MOB?

11. Kaxue Bam u3BeCcTHBI METO/BI OTACIEHUSI OMOMACCHI OT KYJIbTYPAIbHOMN KUIKOCTH?

12. Kaxue Bam u3BeCTHBI METO/IbI IE3UHTETPALINU KIETOK?

13. Kaxue Bam u3BecTHBI METO/IBI BBIEIICHUS TPOYKTOB MeTa00IM3Ma U cuHTe3a?

14. Ha3zoBuTe OCHOBHBIE METO/IbI POU3BOACTBA AaHTUOMOTHKOB?

15. Kakue aHTUOMOTHUKH HCTIONB3YIOT B ¢/X?

16. C kakuMu UeNIMH AaHTUOMOTHUKMA TPHUMEHSIOT B JKUBOTHOBOJCTBE, MHUIIEBOM



IMPOMBIINIJICHHOCTH, MCIUTIUHC, paCTeHI/IeBOI[CTBe?



IIpuioxenne 2

7. OueHo4YHblIe CPpeACTBA /sl IPOBeJAeHUs IPOMEKYTOYHOM aTTecCTANNU
HpOMe)KyTO‘-IHaﬂ arrecrauusa UMCCT LCJIbIO ONPCACIIMTL CTCIICHb JOCTUXKCHHA 3allJTAHUPOBAHHBIX PC3YyJIbTATOB 06yqu1/191 110 AUCIHUINIMHE 3a
OIpeIeTICHHBIN NEPHO] O0YUEHHUSL.

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

Kon nnaukaropa

Nuaukatop JoCTHXEHUS
KOMIIETEHIINH

OneHouHBIE CpeICTBA

IIK-3: Cnoco0eH aHAJIM3MPOBATh NIPUYMHbI, BbI3bIBAIOIIME CHUKEHHE KauecTBA NPOAYKIUH (padoT, ycjIyr), pa3padarbiBaTh IJIaHbI
MEPONPHUATHIH M0 UX YCTPAHEHUIO

IK-3.1

[IpoBogur  cOop  HaHHBIX IO
MOKa3aTessImM KayecTBa,
XapaKTepU3yIOIINM

pa3pabaTbiBacMyl0 U BBITYCKaEMYIO
MPOAYKIHIO (pabOThI, YCITYTH)

IlepeueHb TeOpeTHYECKHX BONMPOCOB K 3a4eTy:
1.IIpenmer «OCHOBBI OHOTEXHOJIOTHHY, €r0 3HAYEHUE ISl CIICIIHATICTOB B OOJIACTH
TOBAPOBENICHHS U SKCIIEPTU3HI MPOIOBOIBCTBEHHBIX TOBAPOB.
OTtarnsl pa3BUTUS OHOTEXHOJIOTHH.
OCHOBHBIE HAaNPaBJICHUS B OMOTEXHOJIOTHH.
TpeOoBanus, mpenpsBiasieMble K MHKPOOpraHu3MaM — mpoxayneHTtam. CrocoOb
CO3JJaHUS BBICOKO3()(EKTUBHBIX IITAMMOB-TIPO/IYIICHTOB.
Cranuu 1 KUHETHKA POCTa MUKPOOPTaHH3MOB.
ChIpbe U COCTaB MUTATENBHBIX CPEJT TSI OMOTEXHOJIOTMYECKOTO MTPOM3BOICTBA.
Cnoco0b! KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
KynbpTHBHpOBaHNE KUBOTHBIX U PACTUTEIIBHBIX KIICTOK.
OOmast OMOTEXHOIOTHYECKas CXeMa MPOU3BOACTBA MPOLYKTOB MUKPOOHOTO CHHTE3A.
[Tonydyenne moceBHOro Mmarepuana. MHKpPOOPraHU3MBI, HCIIONB3yEMbIE B
OMOTEXHOJIOT HH.
Ceipbe Ui nuTaTenbHbIX cpea. [IpuHIMnbI cocTaBaeHNs MUTATEIbHbBIX CPE/.
CocraB nuTatenabHOI cpepbl A1 OMOTEXHOJIOIMYECKOTO MTPOU3BOICTBA (MCTOUHUKHU
yriepoja U Apyrux NUTATEIbHBIX BEIECTB).
[IpuroroBneHre NUTATEIbHOM CpeIbl, HHOKYJISAIMS U KyJIbTUBUPOBAHHUE.
CrniocoObl epmeHTau: a’dpoOHast M aHa’poOHas, TIyOMHHas M TOBEPXHOCTHa,
HepuoIMYecKasi U HempepbIBHAs, ¢ UMMOOUIM30BaHHBIM IIPOIYLIEHTOM.
OCOoOEHHOCTH CTaJMHU BBLICICHHS U OUMCTKH B 3aBUCHMOCTH OT I1€JIEBOTO POAYKTA.




Kon nnaukaropa

Nupukarop JocTHXEHUS
KOMIIETCHIIUH

OneHouHbIE CpeCTBA

’-

[IpoxyKkTel MUKPOOHOTO OPOXKEHUST U METAO0IN3MA.

HamnpagiieHHBII CUHTE3 TUMOHHOU KUCIJIOTHI.

[Tomyuyenne MOJIOYHOM KHCIOTHI OMOTEXHOJIOTHUECKIM CIIOCOOOM.

[TonydyeHnne ykCycHOM KUCIIOTBI OMOTEXHOJIOTMUECKUM CIIOCOOOM.

[Tonydyenue u ucnonb3o0BaHUE aMUHOKHUCIIOT.

[TonydyeHnne MMNUIOB ¢ MOMOUIBI0 MUKPOOPTaHU3MOB.

[Ipon3BoJACTBO U MPUMEHEHNE BUTAMUHOB.

[lonyuyenue (epMEeHTHBIX MpenapaToB W3 ChIPbS PACTUTEIBHOIO U YKHUBOTHOTO
MIPOUCXOXKICHHUSI, UX UCIIOJIb30BAHNE B MUIIIEBON MPOMBIIIIIEHHOCTH.

[lonyuenue  ¢GepMEHTHBIX TpernaparoB ¢  I[OMOIIBIO  MHUKPOOPIaHU3MOB.
Homenknarypa MUKpOOHBIX (pepMEHTHBIX MTpernapaToB.

[Ipumenenue hepMEeHTHBIX TPENapaToB B MULIEBOW MPOMBIIIJIEHHOCTH.

. Ilomyuenune Onomacchl MUKPOOPTraHM3MOB B KaU€CTBE HCTOYHHUKA OelKa.

[Tpou3BOACTBO XJI€OOTIEKAPHBIX APOXOIKEH U UX DKCIIEPTH3A.
CoBpeMeHHOE COCTOSIHHE U MEPCIIEKTUBBI Pa3BUTHSI MUIIEBOI OMOTEXHOJIOTHH.
[Tpumenenue MUIIEBBIX J100aBOK u UHTPEUEHTOB, MOJTyYEHHBIX

OHMOTEXHOJIOTHYECKUM IIyTEM.

MuKpoOpraHu3Mbl, UCIIOJIB3YEMbBIC B MUIIEBOM MPOMBIIIJICHHOCTH.

['eneTrdecku MoauPUIIMPOBAHHBIC HCTOYHHUKH TTUIITH.

CberoOHbIC BOJOPOCIIH.

[IpumeneHue 3aKBacoK B MPOU3BOACTBE MOJIOYHBIX MPOAYKTOB. [Topoku 3akBacok
Knaccudukanus KUCIOMOJOYHBIX MPOAYKTOB B 3aBHUCHUMOCTH OT HCHOJIb3yeMOMH

3aKBaCKMH. MI/IKpOOpraHI/ISMbI, BXOAAIIHME B COCTAaB 3aKBACOK.

’-

[TomyueHre MOJIOYHBIX TPOAYKTOB (HOTypT, CMETaHa, KOPOBBE MAcCIIO).

buotexHonornyeckre mpoIecchl B ChIPOICIUU.

Jluetnueckue  CBOICTBAa  KHCIOMOJIOYHBIX  MHpOAyKTOB.  Knaccuduxarms
OU(pHUIOTPOTYKTOB.

BuoTtexHonornueckue mporeccs B MPOU3BOJCTBE MSICHBIX U PHIOHBIX MPOIYKTOB.

BroTtexHonornueckue nporeccsl B MMBOBAPEHUHU.




Kon nnaukaropa

Nupukarop JocTHXEHUS
KOMIIETCHIIUH

OneHouHbIE CpeCTBA

buoTtexHonornueckue nporeccsl B BUHOIEIHH.

[losnydyenue cnupTONpPOAYyKTOB.

BuotexHonornyeckre mporecch B XJIeOONeUSHHH.
[Ipumenenue hepMeHTOB MpU BEIPAOOTKE PPYKTOBBIX COKOB.
KoHcepBupoBaHHbI€ OBOILIM U JPYTHE MPOTYKTHI.

[IpoayxTsl n3 con. MUKpOMMIIETHI B TUTAaHUH YEIOBEKA.
[IpoxykTsl TMApOIA3a KpaxMaa.

. IlepCcHEeKTUBBI pa3BUTHS ITUIIEBON OMOTEXHOIOTHH.

DKOIOTHUYECKHUE aCIIEKTHI OMOTEXHOIOTHH.

I1K-3.2

BrrsBisieT mpu4MHBI BO3HUKHOBEHMS
Ne(EeKTOB, BBI3BIBAIOUINX yXYALICHHE
KAUECTBEHHBIX W KOJIMYECTBEHHBIX

rmokazaTtene  mpoxykiuu  (pabor,
yCIIyT), B TOM qHUCIIe c
WCTIOJIb30BAHUEM AHATTUTHKH

OOJIBIINX HAHHBIX

3aganus:

1. BrocuHuTes OMOIOrMYeCKN aKTUBHBIX BC€IICCTB B YCJIIOBHUAX IMPOU3BOACTBA
TpeOyeT CO3/IaHus CTEPUIIBHBIX YCIOBUM MPU MHOTOCTAIUHHHOCTH BCETO MPOIecca B
uenom. [lpu aToM Asnst ycremHoro ocyuiecTBieHns OMOCHHTE3a HEOOXOAUMO He
JOMYCTUTh KOHTAMUHAIUH 1I€JIEBOTO MPOIYKTa.

B yciioBusIX TOCTaBICHHOM 3a/1a4l YKaKHUTE:

—B 4€M BbIpaXKaeTcsi MHOTOCTaIMHHOCTh OMOCHHTE3A;

—CIOCcO0BI MPEAOTBPAILIEHUSI KOHTAMUHALIUH 1EJIEBOTO IPOAYKTA;

— CXEMY OYMCTKH BO3]lyXa, UCIIOJIb3yEeMYIO B IIpoliecce OMOCHHTE3A.

2. B nmpormecce NpOMBIIUIEHHOTO MPOU3BOACTBA ACKOPOMHOBON  KHUCIIOTHI
UCIIOJIb3YETCSI MHOTOCTAIUIHBIA XUMUYECKUI CUHTE3, B KOTOPOM Hapsly ¢ TOHKUMH
XUMUYECKUMH  PEaKIMsIMH  BCTPOGHA M TEXHOJIOTUYECKHM  HeoOxoaumas
OMOCHMHTETHYECKasl peakIus, 4YTO SBISETCA OJHUM U3 MPHUMEPOB YCIIEIIHOTO
COUYETaHMs OPTAHUYECKOTO CUHTE3a C OMOCHHTE30M.

[Ipn mpoBeAeHUM TEXHOJOTHYECKOTO 3Tana OMOCHHTE3a Ha JIaHHOM IPOU3BOJICTBE
UCIIONB3YIOT oIpe/ieJICHHbIe MHUKpPOOPTaHU3MBI, OCYIIECTBIISIOLIUE
OMOCHMHTETHUYECKHE peakiuu. He MeHee Ba)KHBIM SIBISIFOTCS ONTHMM3AIUS YCIOBUH
dbepMeHTaluu W KOHTPOJb 32 KOJIMYECTBOM OHMOMAacChl MHUKPOOPTaHW3MOB B
dbepMeHTaIlMOHHOM armmapare.

[Ipoananu3upyiite CUTyaluIo0 ¢ TOYKU 3PEHUS:




Kon nnaukaropa

Nupukarop JocTHXEHUS
KOMIIETCHIIUH

OneHouHbIE CpeCTBA

-  XUMHUYECKOM peakuuu OuoTpaHchOpManuu, ONpPEACTSIomeld MpOBEACHUE
OMOCHHTE3a M OKHJAEMOTO pe3yIbTaTa MpoBeIeH s OMOTpaHCc(hOpMAaIINK;

- BBIOOpa MHKpPOOPTaHM3MOB JUIsi OWOKOHBEPCMHM W ONTUMAIBHOrO Toadopa
KOMITOHEHTOB MTUTATEIBLHON Cpe/ibl, (MCTOUHUKOB YTiepoja, a3oTa u Gocdopa);

- BO3MOKHBIX JIE(EKTOB TOTOBOM MPOAYKIINH,

- BO3MOKHOCTH YBEJIIMYCHHUS BBIXO/IA IIEJIEBOTO MPOIAYKTA.

3. llpm monmydyeHWH IITAMMOB CYNEPHPOAYIICHTOB aMUHOKHCIOT, HarpuMmep,
TPEOHWHA WJIM JIM3MHA MCIIOJB3YIOT Takue MUKpoopraHusmbl kak Escherichia coli,
Corynebacterium glutamicum, Brevibacterium flavum, Bacillus subtilis. B ogrOM
cilydae OMOCHHTE3 aMUHOKHCIIOTHI HJIET OJJHOBPEMEHHO C pocToM OmomMacchl (IyTh
MOJTyYSHHS] aMUHOKHCIIOTHI OHOCTAIMIHEIN), B IPYTOM CIIy4ae - CHavaja HIeT pOCT
OroMacchl, MOTOM CHHTE3 AMUHOKHCIIOTHI (TIyTh - IBYXCTaAUHHBIN).

B nanHO# cuTyaruu moyrydeHus aMuHOKHCIIOT OOOCHYHTE:

- TIpeuMylecTBa OMOCHHTE3a Mepel]] OPIrCHHTE30M M MOA00P COOTBETCTBYIOIIUX
MUKpPOOPTaHW3MOB JUIsl TIOJYy4Y€HHUS IITAMMOB - TPOAYLEHTOB, CIIOCOOHBIX K
CBEPXCUHTE3Y HYKHON aMUHOKHUCIIOTBI, €CITH KOHEUHBIM IPOAYKTOM OyIeT JTU3UH WU
TPEOHUH;

- BBIOOp IyTHU OMOCHHTE3a Ui JIM3UHA WIM TPEOHHMHA U 0COOEHHOCTU MHUTATEIbHBIX
cpen;

- ycioBus hepMeHTanuu (IOArOTOBUTENIbHAS CTaIUs U OMOCHHTE3).

I1K-3.3

Pa3pabarpiBaeT IpPEASIOKEHUS IO
yCTpaHEHUIO nehexToB,
BBI3BIBAIOIINX yXyIIIeHHe
Ka4eCTBEHHBIX M KOJIWYECTBEHHBIX
nokasarenei  mpoayknuu  (pabor,
yCIyr), C BbIOOPOM ONTHMAJIBHBIX

peleHui

3agaum:

1. Obpasen kedupa UMeeT ciaenyrolue OpraHoJIeNTHUYECKUE MOKa3aTeNn: 1BET:
KPEMOBBIH;  OJHOPOJAHBIN; BKyC: TOpPbKOBATbIi, KHUCIbIH, Halnu4yue
IOCJIEBKYCHUS; 3amax: KUCJIOMOJIOUHBIH, CIEeNU(pUUECKHI; KOHCHCTEHIIMS
xuakass. COOTBETCTBYIOT JIM JAHHBIE IIOKA3aT€Id OPraHOJIENTUYECKUM
MOKa3aTeNsIM KaueCTBEHHOTO MPOAyKTa?

2. Ilpu npou3BOACTBE JIMMOHHOW KHCIOTHI OBUIM YCTAaHOBJICHBI CIEIYIOLINE
napaMeTpsl KynbTuBHpoBaHus A. niger 34°C, yepe3 4 CYTOK YBEITHYHIIH




Kon nnaukaropa
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KOMIIETCHIIUH
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oJadyy BO3JyXa, a 3aTeéM CHU3WINA. JSIBIAIOTCS 1M JaHHBIE YCIOBHUSA
ONTUMAJILHBIMHU I POCTa MPOAYLIEHTA?
Onwumute HopMy KOJIOHHA, H300paKEHHBIX HA PHCYHKE

s \\ /,’ v—.\\.
() &
Jisg  momydeHMsT 4YUCTOW KyJbTYphl OakTepuil OCYIIECTBISIOT IIOCEB
MaTtepuaia Ha vamky lletpu ¢ nurtarenbHbiM arapoM. C LEIbI0 MOTYYEHUS
W30JMPOBAHHBIX KOJOHMI Ha IOBEPXHOCTH arapa I0CEB OCYLIECTBIISIOT:
METOJIOM HCTOLIAIONIETO IITPUXa, METOJAOM «PELIeTKN» /«IUIOMIaJKW» WU
METOJIOM IOCJIE€I0BATEIBHBIX Pa3BEICHUN. 3apUCYUTE B KAKOM HaIlpaBIICHUN
pacrpezaensercs IMOCEBHOW Marepuai M0 NOBEPXHOCTH 4damku [lerpum mpum
JAHHOM CII0CO0€ MOceBa KyJIbTYPBI.
Jliis onTUMHU3anuy nporecca O0MOCUHTE3a MEHUIMIUINHA B IUTATEIbHYIO CpeLy
J00aBIISAIOT aMUHOKHMCIOTHL. Kak 3T0 MOXKET OTpa3uThCsl Ha KOJIMYECTBEHHOM
BBIXOJIE 1IEJICBOIO IIPOAYKTA, €CIU J00aBUTh JIM3UH B 3HAYUTEIbHBIX
KOHIICHTpalUsIX?

e




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

HpOMC)KYTO‘IHaSI arrecragusa 1o JUCHHUIIIIMHE «buorexHonorus» BKIIIOYACT KOHTPOJIbHBIC
paboThI, MO3BOJISIONICE OICHUTh YPOBCHb YCBOCHHS OOYYArOIIMMUCS 3HAHUM, MPAKTHUYCCKUE W
JIOMAIlIHUE 3a/aHusl, BBISABISIONIME CTENEHb COHOPMHPOBAHHOCTH YMEHHH U BIAJICHHA,
MPOBOJMTCS B popme 3auéra.

MeToanyeckue peKOMEHaMHU AJIsl IOATOTOBKH K 3a4eTy:

IToaroroska K 3a4eTy 3aKJIIOYAETCS B U3YYEHHUHU U TIIATEIbHOM MpopaboTKe 00ydaromumcst
y4eOHOro mMarepuajia JUCHUIUIMHBI C YYEeTOM Y4YeOHHKOB, YUEOHBIX MOCOOMM, JEKIMOHHBIX U
MIPAKTUYECKHUX 3aHATUH, CTPYIIIMPOBAHHOM B BUJIE KOHTPOJIBHBIX BOIIPOCOB.

OOyuaromuiics JaeT OTBEThl Ha BOIPOCHI IIOCJIE MPEABAPUTEIBHON MOJIrOTOBKHU.
OOyuaromeMycst IpeAOoCTaBIsAETCA MPaBO AaBaTh OTBETHl HAa BOIPOCH! 0€3 MOJIrOTOBKH IO €ro
JKEJIAHHUIO.

[IpenonaBaTens MMeeT MpaBO 3a/1aBaTh JIONOJHUTEIbHBIE BONPOCHI, €CIM O0ydYaroIUNCs
HEJOCTAaTOYHO ITOJIHO OCBETWJ TEMATHKYy BOIIPOCA, €CIIU 3aTPYJHUTEIBHO OJNHO3HAYHO OLICHHUTH
OTBET, €CJIM 00YyYaIOIIUNCS HE MOXKET OTBETUTH HAa BOIIPOC.

Kpurepun onenku:

- «3a4TeHO» - BBICTABJISETCS MPU YCIOBUH, €CIM OOydYarolluiics MOKa3bIBa€T XOPOLINE
3HaHMS y4€OHOro MarepHasa Mo TemMe, 3HaeT CYLUTHOCTh TUCHUIUIMHBL. [Ipu 3ToM oOyuarouuiics
JOTUYHO M TIOCIENOBATEIIBHO HU3JaraeT MaTepuall TEMBI, PacKpbIBAET CMBICI BOIPOCA, JAET
YAOBJIETBOPUTENBHBIE OTBETHI Ha JONOJHUTEIBHBIE BOINPOCHL. JIONONHUTENBHBIM YCIOBUEM
MIOJIyYE€HHsI OLICHKM MOTYT CTaTh XOPOIIME YCIEXU IPU BBIIOJIHEHUU CAMOCTOATEIBHOW W
KOHTPOJIbHON pabOThl, CUCTEMAaTHYeCKask akTUBHAsl pa0oTa Ha MPaKTHUYECKUX 3aHATHSX.

- «He 324TEHO0» - BBICTABIISCTCS MIPU YCIOBUH, €CIIM 00yUaIOIIMNACS BIa€ET OTPHIBOUHBIMU
3HAHUAMM O CYHIHOCTH JIMCLHMILIMHBI, Ja€T HEMOJHbIE OTBETHI HA BOIPOCHI U3 OCHOBHOM
JIUTEPATypbl, PEKOMEHJIOBAHHON K KypCy, HE MOXKET OTBETUTBH HA JOINOJIHUTENBHBIE BOIPOCHI,
IIPEIUI0KEHHBIE ITPETIOAABATEIIEM.



[Tpunoxxenue 3
MeTtoanyecKue yKa3aHus M0 BHINOJTHEHHIO MPAKTHYECKHX PadoT

IIpakTnueckas padora 1
«O0sacTu npuMeHeHnsl OMOTEXHOJIOT I

Lenp 3aHATHSA: U3YYUTH 00JIACTH IPUMEHEHUSI OMOTEXHOIOTHH
buortexHomnorusa — 3TO Hayka, KOTOpas H3y4yaeT METOMBI IMOJYYCHHUS TMOJE3HBIX s
YEJIOBEKA BEILIECTB U MPOAYKTOB B YIIPABJISIEMBIX YCIOBHSX, UCIIOIb3YSI MUKPOOPTAHU3MBI, KJIETKU
KUBOTHBIX U PACTEHUH WM U30JUPOBAHHBIC U3 KIIETOK OMOJIOTUYECKUE CTPYKTYPHI.
UYenoBek HCMONBb30Bal OMOTEXHOJIOTUYECKHE MPOIIECCHl €111€ MHOTHE THICAYW JIET Ha3ald: JIOIU
3aHUMAJIMCh MMMBOBAPEHUEM, MEKJIH XJIeO; OHU MPUIYMAIU CIIOCOOBI XpaHEHUs U NepepadOTKH
MPOYKTOB TyTeM (epmeHTanuu (MpOU3BOACTBO ChIpa, YKCyCa, COEBOTO COyca), HAy4YHJIUChH
JIeNIaTh MBIJIO U3 )KUPOB, U3TOTABIMBATH MTPOCTEHIIINE JIEKAapCTBA U TIepepadaThiBaTh OTXOIBI.
OpHako TOJNIBKO pa3padOTKa HOBBIX METOOB, SIBIISIFOIIUXCS OCHOBOW OHMOTEXHOJIOTHYECKUX
MIPOIIECCOB, MO3BOJIUIIA YIYUIIUTh YK€ UMEIOIIHECS MPOIECCHl M MPOIYKThI, & TAKXKE CO3/1aBaTh
OpUTHHAJBHBIE CIOCOOBI TOJYYSHHUS HOBBIX, paHEE HEIOCTYMHBIX BEIIECTB U OCYIIECTBISATH
HOBBIE TIPOIIECCHI.

C moMoImp0 COBPEMEHHOW OMOTEXHOJOTHH B HACTOSIIEE BPEMs TOJIYdYalOT TaKHE IHINEBHIC
MPOYKTHI, KaK MHUBO, BUHO, CIUPT, XJI€0, YKCYC, KUCIIOMOJIOYHBIE MPOIYKTHI, CHIPOKOTTYCHBIC 1
CBIPOBSIJICHBIE MSCHBIE MPOAYKTHI M MHorue apyrue. Kpome Ttoro, mumieBasi OMOTEXHOJIOTHS
WCTIONIB3YeTCSl  JUI  TONYYEHHUs BEIIECTB MW COCIWHEHWUM, WCIONh3yeMBbIX B IHIIEBON
MPOMBIIIUICHHOCTH: ATO JIMMOHHASI, MOJIOYHAsI M JPYTU€ OPraHUYECKHUE KUCIOTHI; ()epMEHTHBIC
npemnaparbl Pa3IUYHOTO JIEACTBUSI — MPOTEOJIUTUUECKHE, aMUJIOTUTUIECKUE,
LEJUTIONONUTUYECKHE; aMUHOKHUCIIOTHI U IPYTUE MULIEBbIE U OMOJIOrMYeCKU aKTUBHBIE T00aBKU.
CoBpeMeHHbBIC CIIeHATIMCTHI, padoTarolue B celbckoM Xo3siicTBe, B chepe AIIK, IumeBoit
MPOMBIIIIEHHOCTH U JAPYTHX OTPaCisiX HApOJHOTO XO3sICTBa MOJDKHBI BIAIETh METOAAMHU
OMOTEXHOJIOTUU W OMOWHKEHEPUHU, YMETh HUCIONb30BaTh WX JJs yBEJIWYEHHS MPOHM3BOJICTBA
MUIIEBON MPOAYKLNH, YITyUIIEHUS €€ Ka4eCTBa, 3alIUThI IPUPOJIBI OT 3arpsi3HEHUSI.

1. [TonsiTe OMOTEXHOJIOTHHU, 00JIACTH ee MPUMEHEHUS

HasBanue Hayku «BHOTEXHOJOTHS» MPOMCXOIUT OT TPEYECKHX CIIOB «DiOSy - xu3Hb, «tekeny -
HCKYCCTBO, «l0g0Sy - cltoBO, ydUeHHe, HayKa.

buorexnonorus - 310 Hayka, KOTOpasi HA OCHOBE MPUMEHEHUsI 3HaHUH B 00JIaCTH MUKPOOHOIOTUH,
OMOXMMUU, TEHETUKH, TEHHOW MHXKEHEPUH, UMMYHOJIOIHH, XUMHUUECKONH TEXHOJIOTUH, TPUOOpO- U
MAaIlIMHOCTPOEHHS HCIIONb3yeT OHOIIOTHYecKne OOBEKThl (MHUKPOOPraHW3MBbl, KJIETKM TKaHel
YKUBOTHBIX U PACTEHHI) M MOJICKYJIbI (HYKJIEMHOBBIE KHCIIOTHI, OCJIKH, ()epMEHTHI, YIIIEBOBI H JIP.)
JUTSL TIPOMBIIIIJIEHHOTO ITPOU3BOJICTBA, TIOJIE3HBIX /ISl YEJIOBEKA U KUBOTHBIX, BEILIECTB U MPOAYKTOB.

2. O0s1acTi IpUMeHeHusi OMOTEeXHOJIOT UM

1. Meauuuna, 3npaBooxpaHenue, (apmakonorus. AHTUOMOTUKU, (PepMEHTHI, AMUHOKHUCIIOTHI,
KPOBE3aMEHUTENH, HYKICOTHIbI, MPOTUBOPAKOBBIE W MPOTUBOBUPYCHBIE IpeHapaThl, HOBBIC
BaKIIMHbI, TOPMOHAJIbHBIE TIpenaparbl (MHCYJIMH, TOPMOH POCTa), aHTUTENA JUIsl TUAarHOCTUKU U
JIYCHMs], MCCIIEJOBAHUS MPUPOAbl paka M IMPOLIECCOB CTApPEHUs OpPraHU3Ma, MPOIYKTHI
JUETUYECKOTO MUTAHUSL.

2. IlomydeHune XMUMHYECKHX BEIECTB. DTWUJICH, IMPOIUWIIEH, OyTWUJICH, OKUCIECHHBIE YIIEBO-
JOPOJIbl, OPraHNYECKHUE KUCIIOTHI, TEPIEHBI, (DEHOIIBI, MOIUMEPHI, (HEPMEHTHI, MPOIYKTHI TOHKOTO
OpPraHUYEeCKOr0 CUHTE3a, IOJIUCAXAPUIBL.

3. JKuBOTHOBOACTBO. YCOBEpIICHCTBOBAaHHWE KOPMOBBIX PpallMOHOB (TPOU3BOACTBO OeKa,
AMUHOKHCIIOT, BUTAMHUHOB, KOPMOBBIX aHTUOMOTUKOB, )epMEHTOB, 3aKBACOK JJIsI CHIIOCOBAHMS),
BETEPUHAPHBIX MpenapatoB (aHTHUOWOTHUKH, BaKIMWHBI W T.J.), TOPMOHOB pOCTa, CO3JIaHUE
BBICOKOTIPOJIyKTHBHBIX TIOpPOJ, Tepecaaka OIUIOJOTBOPEHHBIX SHUIEKIETOK W SMOpPHOHOB,
MaHUITYJSIIAHA ¢ YMOPUOHAMH.

4. PacreHueBoacTBO. bruopaloHaTbHbIe IECTUIUABI, OaKTepUabHbBIE YI0OpEHHS, TPONU3BOACTBO
0€3BUPYCHOTO TOCAIOYHOTO MaTepHaia, CO3JaHUE BBICOKONPOMYKTUBHBIX COPTOB M THOPHUIOB,



YCTOHYMBBIX K OOJNIE3HSIM, 3aCyXe, 3aMOPO3KaM, 3aCOJICHHOCTH ITOYB.

5. Pr1bHoe x03siicTBO. KOpMOBOi#i 6e10K, (pepMeHThI, aHTHOUOTHKH.

6. IlumeBass NPOMBIIUIEHHOCTh. bENOK, aMUHOKHUCIIOTBHI, 3aMEHHUTENM caxapa (acmapram,
DIFOKO30(DPYKTOBBIN CHPOIT), TOMHCAXAPHUIIBI, OPTaHUYECKHE KHUCIIOTHI, HYKJICOTH]IbI, JHITH]IBI,
nepepadoTKa MUIIEBBIX MPOITYKTOB

7. Oxomorusi. YTHUIM3ALUA CEJIbCKOXO3IMCTBEHHBIX, MPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB,
CO3/IaHME 3aMKHYTBHIX TEXHOJOTUUECKUX IUKIJIOB, TPOU3BOJICTBO OE3BPEAHBIX MECTUIIUIOB, JIETKO
pa3pyaeMbIX MOJIUMEPOB.

8. Hayunslie uccnenoBanusi. [ eHHO-MHKEHEPHbBIC i MOJIEKYJISIPHO-OMOJIOTUYECKHE
uccnenoBanus (uykneunHoBeie kuciaorel JHK, PHK, nykneotunbr u ap.), MeAMIIMHCKHE
HCCIIeIOBaHUs (CPEeICTBA IMarHOCTUKU, PEAKTUBHI U T.1I.)

9. Jlerkas TPOMBINUICHHOCTh. YJIYUIICHHE TEXHOJOTUM TepepabOTKU KOX, IPOU3BOJCTBO
TEKCTHJIBHOTO CBIPbS, IIepCTH, Oymaru, map@proMepHO-KOCMETHYECKUX W3JIEIUHN, MOIyYeHUe
OHOTIOIMMEPOB, UCKYCCTBEHHBIX KOXKH M IIEPCTH U T.]I.

3anaHus:
1. Kak BbI moHMMaeTe TepMuH «OuoTexHonorus»? Jlaiite cBoe onpezeneHue
3TOMY HOHSATHIO.
2. 3anonaute Tabauny 1

Tabnuma 1- Obnactu mpuMeHeHns OMOTEXHOJIOTUN

OO65acTh MPUMEHEHUS KoHkpeTHBIe TpUMephl TPUMECHECHHUS

3. Kaxk BbI mymaeTe, B 4eM IMPEMMYIIECTBO OMOTEXHOJOTUUECKHX METOJIOB B
Ka)XJIOM OTpaciu, MO CPAaBHEHUIO C TPATUITMOHHBIMH CIIOCOOAMU MOTYyYECHHUSI POAYKTOB?

4, CymiecTBylOT JM  HEIOCTaTKM B  OMOTEXHOJOTHMYECKOM  criocobe
MPOU3BOACTBA?

5. JlaiiTe onpenieneHre TEPMHUHY «MUKPOOPTaHU3MBI-ITPOTYIICHTHI.

6. JlaliTe onpeieneHre TEPMHUHY «IIITAMMbD» MUKPOOPTaHU3MOB.

7. Kakue Tpm Buzma mTamMMOB BBIASISIOT. ONUIIKTE NPEHMYIIECTBA H
HEAOCTATKU Ka)KI0ro BHJA.

8. Yro takoe «MyTtareHHbie (pakTopb»? Ilepeuncaute uX pasHOBUAHOCTH H
JaiTe KPaTKyIO XapaKTEPUCTHKY.

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

IIpakTnyeckas padbora Ne2
«IIpuroroBjeHne NUTATEJIbHBIX OCHOB, CpPe/l M 10MOJHUTEIbHBIX PACTBOPOB»

Ieanb 3ansaTHA:

N3y4nTh METO/bI IPUTOTOBICHHS MUTATENBHBIX OCHOB CPEJl U JIOTIOJIHUTEIbHBIX PACTBOPOB IS
KYJIbTUBUPOBaHHS OMOTEXHOJIOTMYECKUX OOBEKTOB.

Ob6opynoBaHue 1 MaTepuabl

MynsTuMeauiinoe obopynoBanue, npeseHtranun MS Office Power Point.

JUia pocta M pa3BUTUS MHUKPOOPIaHMW3MOB, a TakXKe M CHHTE3a LENEBBIX IPOAYKTOB
MeTa0oaM3Ma HEoOXOJUMO O0O0eCHeyuTh MX NHUTAaTeJbHBIMUA BEIIECTBAMH — HMCTOYHHKAMHU
yriepoja, a3oTa, Kuciopona, gocgopa, cepbl, MUKPOIJIEMEHTOB, POCTOBBIX (hakTOpoB. Bumpl u
KOJINYECTBA MPUMEHSEMBIX CyOCTPAaTOB ONPEAEISAIOT B KaX/JIOM KOHKPETHOM CIIydae ¢ y4eToM
¢bu3noIOornuecKux 0COOEHHOCTEH BBIpALIMBAEMOI KYJIbTYPBI U LI€IH KyJIbTUBUpOBaHus. [Ipudem,
€CII B JIAOOPATOPHBIX YCIOBUAX HEPEIKO BBIPALIMBAIOT MHUKPOOPTraHU3Mbl Ha CHUHTETHYECKHUX
MIUTATENIbHBIX Cpefax CTPOro ONPEAEIEHHOIN0 COCTaBa, TO B IPOMBIIUIEHHOCTH YacTo



HCIIOJIL3YIOT O0Jiee JCIIeBbIe HATYPAIbHbBIC BUBI CHIPhS, UMEIONIUE CIOXHBIA M HECTAOMIHHBIN
XUMHYCCKHUH COCTaB, B TOM YHCJIIC OTXOJbl PA3JIMYHBIX ITPOHU3BOACTB. HUctounuk CbhIpbs IJIA
OMOTEXHOJIOIMYECKOTO MPOU3BO/ICTBA (@ MHOT/AA, HA0OOPOT, KYJIbTYpy AJIS MepepaboTKU ChIPbS,
KOTOPOE HY)KHO YTHJIM3UPOBATh) BEIOUPAIOT U C YIETOM TEXHHUKO-?KOHOMHUYECKHX TTOKa3aTeNeH.

1 IloTrpeOHOCTM MMKPOOPraHM3MOB B NHTATEJbHBIX U JPYIrux BellecTBax.
JlnmMuTHpOBaHUe U HHTHOMPOBaHUe

JUia pocta M pa3sMHOXKEHHS MHUKPOOpraHMu3MaM HEOoOXOJMMbl IHUTATENbHbIE BEIIECTBA,
YAOBJIETBOPAIOLIME HX MOTPEOHOCTH B CTPYKTYPHBIX 3JeMEHTaX U d3Hepruu. OCHOBHbBIE
XUMHYECKHE DJIEMEHTHI, HEoOXOAMMBbIE Uil BCEX 0€3 HCKIIOYEHHS MMKPOOPIaHHW3MOB H
noTpe0IsieMble B OTHOCUTEIBHO OOJIBIINX KOJIWYECTBAX, — YTIIEPO/I, a30T, KUCIOPOA U BOJOPO/I.
Kpome Toro, Mukpoopranusmsl HykJatoTcst B pocdope, Kanuu, cepe, HaTpul, MarHuu U JpyTux
AIIEMEHTAaX.

JUis HOpPMaJIbHOTO POCTa KyJbTYpbl HEOOXOJMMO IMPUCYTCTBUE B NHUTATEIBHOM cpene Bcex
MEPEYUCIICHHbIX B Talnuue osneMeHToB. OpHako 53TUM  TpeOoBaHHEM OOBIYHO HE
OorpaHMuMBaOTCA. BaxkHO Takxke, B Kakol (popMe MPUCYTCTBYIOT B CPEAEC XMMHUECKUE DJIEMEHTBHI.
Hanpumep, aBTOTpodsl CIOCOOHBI HCMONB30BaTh B KAayeCTBE €AMHCTBEHHOTO HCTOYHHKA
yriiepojia Takoe IpOCTOe COEMHEHHE, KaK TUOKCH]T YIIIepo/ia, TOr/1a Kak reTepoTpodbl HE MOTYT
pactu 0e3 OpraHM4eCKUX UCTOYHHUKOB yIliepoJa.

2 IIpMHIHUIIBI COCTABJIEHUS MMUTATEJIbHBIX Cpej

JIJIss HOpMaJIbHOT'O POCTa MUKPOOPTaHU3MOB M OMOCHHTE3a IEJIEBBIX MPOJIYKTOB MeTaboIM3Ma
HEJ0CTATOYHO TOJBKO MPUCYTCTBHS B MUTATEIHLHOW CpeJie BCEX HEOOXOIMMBIX KOMITOHCHTOB.
HeoOxomumo Takke, 4ToObI 3TH KOMIIOHEHTBI COJIEPKaINCh B OIMpPEIEICHHBIX COOTHOUICHUSIX.
Kpowme Toro, u3 607b1110r0 YKCIa, CKa’keM, HICTOUHUKOB YIJIepOo/ia U SHEPTUHU HYKHO BbIOpATh TOT,
KOTOpPBIH HanboJiee COOTBETCTBYET (PU3MOIOTUYECKUM OTPEOHOCTSIM TaHHOM KYJIbTYPBHI.

Jlis mpenBapUTENbHOrO MOM0Opa KOJIMYECTBA KOMIIOHEHTOB IMHUTATENbHOM Cpeibl OOBIYHO
MOJIb3YIOTCS JaHHBIMH XUMHYECKOro cocraBa Omomacchl. Eciau KynbTypa CHHTE3UpYET U
BBIJCNISIET B CpeAy 3HAUYUTENIbHbIE KOJMYECTBA KAKOro-IMOO MpOoaAyKTa MeTaboIu3Ma,
JIOTIOJIHUTEIBHO TPeOyeTCsl YYUTHIBATh XUMHUUECKYIO (popMyity aToro npoaykra. Hampumep, npu
COCTaBJICHUH MUTATEIBHON CPEbl ISl IPOAGKEH, Ha KOTOPOH Ipeanoiaraercs BeipactuTh 30 r/a
oromaccel, cieayer BHecTH okojo 3,7 r/m azora (18 r/m (NH4)2SOs). Ilpu 3TOM BO3HHKAET
3HAYUTENBbHBIN U30BITOK CEPbl, U €CIIU VI KYJIbTYPhl 3TO HEKEJIATeNIbHO, TO CIEAYyEeT 0100paTh
Jpyrol MCTOYHUK a30Ta, He coaepramuii cepsl. [Ipu onpenenennn KoaudyecTBa IIIIOKO3bI WK
JPYToro yriepoAcoAep:Kailero cyocrpara cieayeT yUYUThIBaTh, YTO FeTepOTPOdBI UCIOIb3YIOT
3TOT cyOCcTpaTr Ha KOHCTPYKTHBHBIE M DHEPreTHUECKUE HYKIbl. Pacxon riroko3bl Ha ATH 1eNd
omnpeaensitor 1o Bbixony AT®. Ecam oauH M3 KOMIIOHEHTOB Cpeabl JOJDKEH OBbITh
JTUMUTHPYIOUINM (4acTo HeOe3pa3anvHO, KAaKOH 3JIeMEHT HCUYEPIIBIBACTCS B MIEPBYIO OYEPE/b), TO
€ro KOJHMYECTBO OMPEAENSIOT TaK, KaK OMUCAHO BBIIIE, a OCTaJIbHbIE KOMIOHEHTHI BHOCST B
u30bITKe. Cpe/ipl, COCTaBIEHHbIC IO OMMCAHHBIM BBIIIE MPUHIIUIIAM, Ha3bIBAIOT MUHUMAJIbHBIMU;
OHM COJIep’)KaT MHHHMMYM BEIECTB, HEOOXOIUMBIM Ui CHHTE3a 3a/laHHOTO KOJWYEeCTBa
Oouomaccel. Ha mpakThke OOBIYHO WCMONB3YIOT OOJiee CIOXKHBIE CPEAbl, COAepIKalue
AMUHOKHCIIOTBI, O€NKH, BHUTaMHUHBI M MHOTHE JIpyrHe BEIIeCTBa, CIOCOOCTBYIOIIUE
WHTEHCUBHOMY POCTY MUKPOOPTaHU3MOB U CHHTE3y IENEBBIX MPOAYKTOB. JlJig aykcoTpodHBIX
MYTaHTOB OMNpEJeNeHHAas AaMHHOKHCIOTa WM BHUTaMUH JOJDKHBI BXOJAUTh M B COCTaB
MUHUMAaJbHOU Cpelbl, TaK Kak 0e3 HHUX POCT HEBO3MOXKeH. Pa3zymeercs, murTaTenbHas cpena,
COCTaBJICHHas HAa OCHOBE MPUMEPHOTO MaTepuaibHOro OanaHca KOMIIOHEHTOB, BpSI JH
00ecreunT ONTUMAIIbHBIE YCIOBHSI ISl pOCTa KyIbTyphl. OHa SBISETCS JHIIb UCXOJHOU TOUYKOU
JUIs TI0100pa ONTUMAIBHOTO COCTaBa CPEJIbl, KOTOPBI MIPOBOAIT SKCIIEPUMEHTAIBHO, BAPLUPYS B
OTIpeICTICHHBIX TMpe/ieyaX KOHIIEHTPAMH BCEX KOMIIOHEHTOB Cpefbl. 3aTeM OIpeNesiioT
3HAUEHUS BBIXOJHBIX TOKa3aTeled mpoliecca (KOHIIEHTpAIM OMOMAaCCHI, IIEIEBOr0 MPOIAYKTa
MeTabonu3Mma, cojepkaHusi Oenka B OMoMacce W T. I.) HAa pa3IUYHBIX BapuaHTax cpen. [lpu
moadope cocTaBa MUTATENBHBIX Cpel YacTO HCHOJB3YIOT MaTeMaTUYeCKUE METOIbI



IUTAHUPOBAaHUSL M OOpabOTKM SKCHEPUMEHTOB, 4YTO PE3KO COKpallaeT TPYJOEMKOCTh U
JUTUTENTEHOCTH PaOOTHI.

3aoanus:
1 M3yuuTh mOoTpeOHOCTH MUKPOOPTAHU3MOB B ITUTATEIBHBIX U IPYTUX BEIIECTBAX.
2 V3yunth OMOCUHTE3 ()EPMEHTOB.

Koumponvnvie sonpocwi

1 Kakue Bbl MOXeTe Ha3BaTh OCHOBHBIE BUJbl ChIPbS, UCIIOJIIb3YEMOIO B OHMOTEXHOJIOTUU B
KayecTBE UCTOYHMKA yriiepoja?

2 Kakue BemiecTBa, BXOMSAIIME B COCTaB KyKYpPY3HOTO SKCTpakTa, OOYCIOBJIHMBAIOT €ro
MUTATEJIbHYIO HEHHOCTh JJI1 MUKPOOPTaHU3MOB?

3 Kakyio poiap B OMOTEXHOJIOTMYECKOM IIPOIIECCe HIpaeT mnurarenbHas cpena? Onumure
OCHOBHBIE CTIOCOOBI KJIACCU(UKALIUU TUTATENIbHBIX CPE.

4 KakoBbl OCHOBHBIE TPEOOBaHHUS K COCTaBY U (PU3UKO-XUMHUYECKUM XapaKTEPUCTUKAM CPEJIbI.

5 TpeOoBaHus K CTEPUIN3ALUHN CPEL U TEXHOJIOIMUECKOT0 BO3ayXa.

6 OnummTe METO/Abl CTEPUIIN3AINH, TPUMEHSIEMbIE B OMOTEXHOJIOTUYECKOM ITPOU3BO/ICTBE.

7 UTo Takoe NMpeIIeCTBEHHUKH, KaK OHU UCIOJIb3YIOTCS?

8 MoXHO 1M UCHOJB30BaTh YIJIEBOAOPOJHOE ChIpbe MJisi OMOCHMHTE3a (PEpMEHTOB WIH
aHTHOMOTHKOB KyJIbTypaMu rpuooB?

IIpakTuyeckast padora Ne3
«BJMsiHME Pa3HBIX PeKUMOB CTEPUJIM3ALMHN HA TH0eIb MUKPOOPTaHU3MOB»

ean 3ansiTUA:

O3HaKOMUTH CTYACHTOB C TPEeOOBaHHUSIMH K PEXKUMaM CTEPHIM3ALUUA U YCIOBHUSM KOHTPOJISA
CBIPBS JJ11 MUKPOOHOJIOTUYECKUX MTPOLIECCOB.

O6opynoBaHue U MaTEpHAIIbI

MyneTuMeauitHoe o0opyaoBanue, npeseHTauu MS Office Power Point o Teme 3ansTus.

1 OcHOBBI aceNnTHKH NMPOLECCOB MUKPOOMOJIOTNYECKOT0 CHHTE3a

BOJBIIMHCTBO TPOIECCOB MUKPOOHOJOTHYCCKOTO CHHTE3a MPOBOIST C YHCTHIMHU KYJIBTYPaMH
MHKPOOPTaHU3MOB. B MUKpOOHOJIOrHYECKOM ITPOU3BOCTBE MTPOBOIAT KOMILIEKC Pa3HOOOPa3HBIX
MEPOIPHUATHH, OOCCIICUYUBAIONINX COXPAaHEHHWE YHCTOTHI KYJIbTYpPhl Ha BCEX JTamax
TEXHOJIOTHYECKOT0 ITUKJIa — OT XPaHCHUS MPOOUPKHU C 3TAJIOHHBIM IITAMMOM B JJaDOPATOPUU 10
MIPOMBIIIIJICHHOTO BbIpamuBanuss B ¢epMeHTtatope. K TakuM MEpONpHUATHSIM OTHOCSTCS:
crepwin3aiusi  00OpYJIOBaHUS M  KOMMYHHMKAlMH, OOECleYeHue UX TePMETUYHOCTH,
CTEePHIIN3AIUS TUTATEIBHBIX CPEJl M a3PUPYIOIIETO BO3IyXa, CIICIIHAIbHBIC METOIbI 0TOOpa MPoo,
BHECEHHUS B alapar MHUTATEIbHBIX BEIIECTB, MEHOrAaCHTEICH M IOCEBHOrO MaTepuaga U Jp.
HeoOxomumocTs oOecrieueHusl acenTUYECKUX YCIOBHM B OMOTEXHOJOTMYECKUX IpoIleccax
00yCIIOBJICHA PAZIOM COOOpakeHHi. Bo-TiepBhIX, HOCTOPOHHHE MUKPOOPTaHU3MbI-KOHTAMUHAHTBI
MOTPEOIISAIOT MUTATENbHBIE BEIIECTBA U BBIACTSIOT METa0OIUTHI, TOPMO3SIINE POCT OCHOBHOMU
KyJIbTypel. OJTO TeM Oojiee CyIIECTBEHHO, 4YTO Takue Hauboyee pacnpocTpaHeHHbIE
KOHTAMUHAHTBl, Kak Bac. subtilis, Bac. megaterium, Bac. stearothermophilus w np.,
XapaKTepU3yITCS OUY€Hb BBICOKUMHU CKOPOCTSAMU pocTa (10 2-3 4-1) Mo cpaBHEHUIO C OCHOBHOM
KyJIbTypoi. Bo-BTOPBIX, pa3BUTHE KOHTAMHHAHTOB HEKOHTPOJIUPYEMO U3MEHSIET ONTUMATbHBIN
PEXHUM POCTa U Pa3BUTHS OCHOBHOM KyJIbTYphl. B-TpeThux, Hau4Me B KyIbTypaTbHON KUKOCTH
MMOCTOPOHHEH MUKPO(DIOPHI U MPOIYKTOB €€ KU3HEAEATEIbHOCTH HEPEAKO CHUIIBHO 3aTpyIHSET
BBIZICTICHUE II€TICBOTO MPOJAYKTa W CHIDKAeT ero kadecTBo. MMmeroTcs u apyrue NpUYHHBI,
00yCIOBIMBAIOIINE HEOOXOTUMOCTh COOTIOACHUS aCENTUIYECKUX YCIOBUI KyJIbTHBUPOBAHUS.
[TocToponHsis MUKpOQIIOpa MOKET MOMACTh B epMEHTATOP C BOAOH, BO3yXOM HIIU C TIOOBIM U3
BHUJIOB CBIpbs. [[Isl XapaKTEepHCTUKH 3arpsi3HEHHOCTH BOJBI U BO3AyXa MHKPOOpPTaHH3MaMU
npuBeaeM cieayromne qanasie. CoaepkaHrne MUKPOOPTaHU3MOB B 1 MIT BOABI U3 apTE3UaHCKUX



ckBakuH okono 10* m3 ropoackoro Bomomposoma — 103-10%) u3 pex mmM BogOXpaHHIHMII —
10%-108, B crounsix Bogax — 108-10'2, Cpenu uux aspobHbIe canpo(HUTHBIE MHKPOOPraHU3MBL,
HanboJiee OmnacHbIe ¢ TOYKU 3PEHUS 3arpsi3HEHUST OMOTEXHOJIOTMYECKUX MPOLECCOB, COCTABIISIOT
0,1-1 %. ConepxaHue MHKPOOPTaHHU3MOB B BO3JyXe€ CHJIBHO KOJEOJETCS B 3aBUCHMOCTU OT
paiioHa, B KOTOpoM OepyT 1poby, u coctapiser ot 100 1o 10 000 B 1 m>. B HemocpeacTBeHHOM
OIM30CTH OT MUKPOOHOJIOTMYECKUX MPOU3BOJICTB OOCEMEHEHHOCTh BO3JyXa PE3KO BO3PACTAcT.
[IpakTudyeckn BCE BHIBI HCIOJIB3YEMOTO CHIpbS B TOW MM WHOW CTENEHH OOCEMEHEHBI
MUKPOOPTraHU3MaMH.

2 OcHOBHBIE MeTOAbI 00ecrieYeHus acenTHYECKUX YCIOBUMH

MGTOI[I)I, MPHUMCHACMBIC IJI UCKIIIOYCHHA BO3MOXKXHOCTH ITOIMaAaHUs B KYJIIBTYPY HOCTOpOHHCfI
MHUKpPOQJIIOpbI, OCHOBaHbI JHOO Ha 3a/iep)kke, MO0 Ha YHUYTOKEHWH MHUKpoopraHuzMoB. K
MeTOJlaM, OCHOBAaHHBIM Ha MEPBOM IPHUHIIUIIE, MOKHO OTHECTH CTEPIIIM3YIOMIYIO (QUIBTPAIUIO
BO3JlyXa M JKUIKOCTEH (pacTBOPOB IHUTATENIbHBIX BEIIECTB), a TaKXe TI'€pMETH3ALUIO
TEXHOJIOTHYECCKOT'O O60py210BaHI/I$I n KOMMYHI/IKaHPIfI. K METOdaM, OCHOBAHHBIM Ha YHUYTOXKCHHUN
MHUKPOOPTaHU3MOB, OTHOCATCA TCPMHUUYCCKasA, XUMHUUCCKAA W paddallMOHHad CTCpUIN3alun
(moHm3Mpymomiee wu3ayudeHue). B OumorexHonoruu HamOoliee pacmpocTpaHEHA TepMHUYECKas
crepwinzanuss. OHa TOpUMEHsAETCS s CTepWIM3alMi 000pYyJOBaHHS M KOMMYHHUKAIUH,
IMUTATCIIBHBIX CPEA W TCEXHOJOTUYCCKUX PaCTBOPOB, IJId CO3JaHUA TCEIIJIOBBIX 6apbepOB,
MPEMSATCTBYIOUX MPOHUKAHUIO MUKPOOPTaHU3MOB B ammapat BO BpeMsi 0TOOpa mpo0O, BHECEHUS
MMOCEBHOTO Marepuaia W J00aBOK. B KkadecTBe CTEpWIM3YIONIETO areHTa MpU TEPMUUYECKOU
CTCPpUIIU3alI1 00BIYHO HCIIOJIB3YIOT HaCI)II]_[eHHI)Iﬁ BO)IS[HOI\/’I nap pas3ju4yHoro MAaaBJICHUA U
TeMIlepaTypbl. XUMHYECKYI0 CTEpPHIM3AlMI0 TPUMEHSIOT OOBIYHO JJIsi TeX DJIEMEHTOB
000OpyIOBaHUsA, KOTOPBIE HE BBIIEPKUBAIOT HarpeBaHus mo Temneparypsl 110-130 °C,
HEOOXOAMMOM JIJIsl TETUIOBOM CcTepmim3anuu (HEKOTophle natuyuku u apyrue cpeacrsa KUITuA,
GunbTpel UIST BO3MyXa M OKUAKOCcTel). B kauecTBe areHTOB XUMHYECKON CTEpUIIM3AIUU
UCIOJIB3YIOT (OopMaNblerus, OKCHUJ JTHJIEHA, [-NPONHOHONAKTOH U Jp. Panmanuonnas
CTepUJIM3alUsl OCHOBaHA Ha TYOMTENbHOM BO3JCHCTBUM MOHU3UPYIOUIETO U3JIyUYEeHHUS Ha KIETKU
MUKpOOpranu3moB. OHa TOKa HE Hallla IIMPOKOTO0 MPUMEHEHHS] B MHKPOOHOJIOTHYECKON
MIPOMBIIIJIEHHOCTH.

Cmepunuszyrowas unempayus

DTOT MeTo/ 00eCreunBaeT MOJHOE WM YaCTUYHOE 3a/iep:KaHne MUKPOOpPrann3mMoB. OH HIUPOKO
MIPUMEHSIETCS A1l OUUCTKU ra3oB (a3pUPYIOLIEro BO3/IyXa) U KHUAKOCTEH (TJ1aBHBIM 00pa3oM, Ha
KOHEYHBIX CTaHsIX MPOU3BOJCTBA (hapMalleBTUUECKUX MIPEnapaToB).

Tepmuueckas cmepunuzayus

Tepmuueckas crepwinzanus 000pyAOBaHUSA, KOMMYHHUKAIlUH, MUTATENbHBIX CPeA M JPYTHX
TEXHOJIOTHYECKHX KHUIKOCTE OCHOBaHA Ha TOM, YTO MPHU BBICOKUX TeMIIepaTypax MOorudarT Kak
BETETATUBHbBIC KJIETKH, TaK M CIOPbI MUKpoopraHu3MoB. CTemneHb BO3JIEHCTBUS MOBBIIICHHOMN
TEeMIIepaTyphbl 3aBUCUT OT BUa MUKPOOPTaHU3MOB, UX KOHIIEHTPAIUH, (PU3UUECKOTO COCTOSHUS U
npyrux ¢aktopoB. Haumbonee ycTOHYMBBI K BBICOKUM TeMIlepaTypaMm TepMO(UIbHbIE
MHUKpPOOPTaHU3MBI, CIIOCOOHBIE HE TOJBKO BBIKHMBATh, HO U Pa3MHOXKAThCS MpU TeMIepaTrype,
ryOUTeNbHOM Al OONBIIMHCTBA MUKPOOPTaHU3MOB. TepModuibl (TOUHEe, UX CIOpPbBI) CIETyeT
paccMaTpuBaTh MpPU pacyeTe peKUMOB TEPMUUYECKOM CTEPWIM3ALUU, TapaHTHPYIOLUIUX
YHHUTOKEHHUE TTOCTOPOHHEN MUKPO(IOPHI.

[IpakTuueckass peanuzanus TEPMHUYECKOW CTEPUIIM3ALMM 33aBUCUT, TIPEXKIE BCEro, OT
cTepuin3yeMoro o0bekTa. Tak, mycThie ammapaTbl 1 KOMMYHHUKAIIUU Yallle BCETO CTEPHIU3YIOT
HACBIIIEHHBIM BOJSHBIM MapOM, MUTATEIbHBIE CPEAbl U IPYTHe KUAKOCTH — IyTeM HarpeBaHUs
MOJ1 TABJICHHUEM, B PSIJIE CIIy4aeB CTEPHIN3YIOT TOPSIYMM BO3yXOM (CyXOil JKap).

Hau6Gonpmmm 6aktepuiiuaasiM 3G dekTom obagaeT HaChIIEHHBIH BOISHOM Map MO TaBJICHHEM.
'mbenp MHUKpPOOPraHW3MOB TOJ JIEHCTBHEM BBICOKMX TEMIIEpaTyp MPOUCXOIUT B pe3yibTare
KOAryJIsIuu OeIKoB.

Baxxnoe 3HaueHHe Mpu STOM UMEET COACP KaHHUE BOJBI B KJIETKE — YeM OOJIbIIe BOMBI, TEM HIDKE
TEeMIepaTypa KOaryJysiiiui OSIKOB.



3 Crepuin3anusi 000pyA0BaHUSA M KOMMYHH KA

st obecrieueHHsT aceNTUYECKUX YCIOBUH HEOOXOIMMO OCYIIECTBIISITh CTEPHIIM3ALMUIO BCEX
anmapaToB, KOMMYHHKAIUH, a TAaKXKe 2JIEMEHTOB 3allOPHO-PETYIUPYIOLIEH apMaTypbl U CPEICTB
KHII, koHTaKTUPYIOLIUX € KyJIbTYPOU MUKPOOPTraHU3MOB WX CO CTEPUIIbHBIMA MaT€pUaIbHBIMU
noTokaMu. IIpombinuieHHBIH (epMEeHTaTOp NpPEeACTaBIseT COOOM CIOXKHYK TEXHHUYECKYIO
CUCTEMY, OCHAIICHHYIO MHOXXECTBOM TpYyOONpOBOJOB, WITYLEPOB, AATYUKOB, IOATOMY IpU
COCTaBJICHUM MOHTQ)XHOM CXEMbl HEOOXOJMMO MPEAyCMOTPETh BO3MOKHOCTb TEPMHUECKOU
CTEPHJIN3AIIMH allllapaTa U BCEX IITYLIEPOB U SJIEMEHTOB €ro «O0BS3KI.

4 Pe:kuMBbI CTEPUIN3ANUMA

[IpuMeHnsroT camble pa3sHOOOPAa3HbIE PEKUMBI CTEPUIIU3AIUN 000PYTOBAHHUS U KOMMYHUKAIIH.
Ha npaktuke mycTsie anmaparbl 00JIBIIOTO 00beMa OOBIYHO CTEPWIM3YIOT B T€UeHue 1 4 mpu
temmneparype 120-130 °C, a xommynukauuu — ot 1 g0 4 1 npu 120-126 °C. Pesynbrarhl
CHeIMaIbHbIX UCCIIEIOBAHUN MOKAa3au, YTO JJIsl CTEPHIIM3AIMU (PEPMEHTATOPOB BMECTUMOCTBIO
63 M° JkeTaTeTbHO M0aBaTh AP B BEPXHIOK YacTh aNlapaTa, a yAadiTh TapoBO3IYIIHYIO CMECh
¥ KOHJIGHCAT CHHU3Y. B 3TOM cirydae TpeOyemasi TeMiieparypa CTEpPHIN3aliy JTIOCTHTaeTCcs B 2-3
pasa ObIcTpee, YeM MpHu yJaJICHUU MapOBO3AYIIHON CMECH 4epe3 BepxHui mryrep. Bo Bpems
CTEPHJIN3AIIMA HEOOXOAMMO TOJHOCThIO OTKPHIBATh BEHTWUJIb HA JIMHUW HUKHETO CITyCKa JIs
OTBOJIa KOHJIEHCATA U3 HIKHEHN YacTH ammnapara, MHade Py CKOIJIEHWY KOHJIEHCaTa TeMIepaTypa
B 30He cHmkaeTcs 1o 110 °C.

Samanus:
1 I3y4nTh OCHOBHBIE KOHTAMHUHAHTHI OMOTEXHOJIOTHUECKHUX MPOU3BOICTB.
2 V3y4uTh peKUMBI CTEPHIIA3AIIMH OCHOBHOT'O 000Dy I0BaHHS.

KonTposnbHbie BOIPOCHI

1 Kakue BbI MOKeTe Ha3BaTb OCHOBHBIE METO/bI O0ECTIEUEeHUS aCENITUYECKUX YCIOBUA?

2 Y10 Takoe KpUTEpU CTEPUIIM3ALINK, KAK OH ONpeeseTcs?

3 Kakue 30HBI ammapaTa U CBSI3aHHBIX C HUM KOMMYHHUKALIUH TpyJIHEE BCEro MOJAAIOTCS
TEPMHUYECKOU CTEPHIIN3ALINM ?

4 Moxert i riIbTp ¢ mopamu guameTpoM 20 MKM 3a7epKUBaTh 4YacTHUIIBI pasMepoM oT 1 1o 10
MKM TIpH ¢uiibTpanuu Bo3ayxa? Kak ato mporucxoaut?

5 Kak ocymectBiasieTcss MNOArOTOBKAa BO3AyXa s a’palud B OHOTEXHOJIOTMYECKUX
MIPOU3BOJICTBAX?

6 Kakue cymiecTBytoT METO/Ibl MPOBEPKHU T'€PMETUIHOCTH amnmnapaToB?

IIpakTnyeckas padora Ne4d
«OcHOBHBIE CTAIMU OMOTEXHOJIOTHYECKOI0 IPONU3BOACTBA)

I_ICJ'IL 3aHITUsA: O3HAKOMUTBLCS C OCHOBHBIMU CTagusIMH OMOTEXHOJIOTHYECKOTO MMPONU3BOACTBA.
HSyLII/ITB OCHOBHBIC HAIIPABJICHUS PA3BUTHS OMOTEXHOJIOTUH.

OcHOBHBIE HANIPABJICHUS B OMOTEXHOJIOTHH:

1. Co3nanme HOBBIX OHOJOTHYECKH AKTHBHBIX BelIeCTB H JIEKAPCTBEHHBIX
NpenapaTos VI MeIUIHHbI
AHTHOMOTUKH — crnenuduueckue MPOAYKThl >KU3HENSATEIHHOCTH, OO0JIalalonIue BBICOKON
(U3HOIOrMYeCKON aKTUBHOCTHIO TI0 OTHOLIEHUIO K OMPeAeNeHHBIM IPYIIaM MHUKPOOPTaHH3MOB
U K 3JI0KQaYeCTBEHHBIM OMMYyXOJsM, M30MPATENIhbHO 3aJACPKUBAIOIINE UX POCT WIH TMOJTHOCTHIO
nojasnsitonue pazpurue. Becero usBectHo okono 5000 aHTHOMOTHKOB, HO HE BCE W3 HHX



JOINYIIEHbl Ul NPUMEHEHUS B MEAULHMHE. DTO CBA3aHO C TOKCHMYHOCTHIO CYILIECTBYIOIIMX
AHTUOMOTHKOB, aJUIEPTUYECKUMHU PEAKIMSIMH, BEI3bIBAEMBIMU MU, HAPACTAHUEM yYCTOMYMBOCTH
IIaTOT€HHBIX MUKPOOPIaHW3MOB K IPUMEHSAEMBIM IIpenapaTam u Jip. [loaromy nporcxoauT nouck
HOBBIX AHTHOMOTHMKOB 10 CPEACTBAM HCIBITAaHUS HOBBIX MPOAYLEHTOB, XHUMHYECKON
Moau(UKAIHH, KIIETOYHON U TCHETUYECKOU WHKCHEPUH.

I'opmonbl. bBbuotexHonoruss mnpenocTaBiseT MEIAUIMHE HOBbIE IYTH IIOJIYYEHUS LIEHHBIX
TOPMOHAJIBHBIX MpenaparoB. PaHbllle TOPMOHBI NOJIY4YaJId U3 OPraHOB M TKaHEH *UBOTHBIX U
yenoBeka. TpeboBaock MHOTO MaTepHala ISl MOJIydeHHst HeOOJBIIOT0 KOJIMYeCTBa MpoaykTa. B
HACTOAIIEE BpEeMs C NPUMEHEHHEM TI'€HHOMH)KEHEPHBIX IITAMMOB IOJIYy4YalOT FOPMOH poOCTa
(coMaToTpONMH), WHCYJIUH (PEryJHpyeT YpPOBEHb TJIIOKO3bl B KpPOBH), KOPTH30H (TOPMOH
HAJMOYEUYHUKOB) U JIpyTH€ TOPMOHBL. OTO IMO3BOJISIET CHU3UTH CTOMMOCTH IpPENaparoB U
M0JIy4aTh UX B OOJIBIINX KOJIMYECTBAX.

WNnuTepdeponsl — BBIAENAIOTCA KIETKaMU YeJIOBEKa M JKMBOTHBIX B OTBET HAa MH(MUIMPOBaHUE
Bupycamu. OHHM 00JIajaloT AHTUBUPYCHOM AaKTHUBHOCTHbIO. [0 BBenEHUS METOJOB TI'€HHOMU
WHXEHepUU HHTEepPEpOHbl MOJydYaldd U3 JOHOPCKOM KpOBM — A0 1 MKI HEOUMIIEHHOIO
uHTepdepoHa u3 1 1 KpoBH, T.€. MPUMEPHO OJHY /103y A UHBEKIUH. B Hacrosiiee Bpems
UHTEP(EPOHBI YCIENIHO MOIyYaroT ¢ MPUMEHEHHEM T'eHHOMH)KEHEPHBIX ImTaMMoB EScherichia
coli, apoxokei, KyJIbTHBHPYEMBIX KJIETOK HACEKOMbBIX M MIIEKOMUTArOmUX. HMHTephepoHbI
WCIOJIb3YIOTCA JUId JIeueHus 00s1e3Hel, BhI3bIBAEMBIX BUPYCAMHU reprieca, FenaTUTOB U JIp.
PekoMOMHaHTHBIE BaKIIMHBI M BaKIIMHbI-AHTUT€HBI. BakiMHALINS — OJMH U3 OCHOBHBIX CIIOCOOOB
60pbObI ¢ MH(pEKIHOHHBIMU 3aboneBaHusIMH. [lyTem BceoOrieil BakUMHALUU JMKBUIUPOBaHA
HaTypajlbHas OCMa, OrpaHUYEHO paclpOCTpaHEHHE OCIIEeHCTBA, IOJIMOMUEIUTA, KEITOU
TUXopajku. bonblioe s3kOHOMUYECKOoe 3HAaYeHHE MMEET pa3padoTKa BaKIMH MPOTHB OoJie3Hen
CEJIbCKOXO35IIICTBEHHBIX KHMBOTHBIX (HIP — HapylIEHHE IICUXMYECKOI'O Ppa3BUTHS, SIIypa).
TpaguumoHHBIE BaKUMHHBIE IIpenapaThl HW3rOTOBISIOT HAa OCHOBE OCHAOJIEHHBIX WU
WHAKTUBUPOBAHHBIX BO3OyauTenel Oose3Heil. CoBpeMEeHHBIE OMOTEXHOJIOIMYECKUE pa3paboTKu
IIPeSyCMaTPUBAIOT CO3JJaHHE PEKOMOMHAHTHBIX BaKIUH M BAaKIMH-aHTUIC€HOB. BakiuHbl o6oux
TUIIOB OCHOBaHbl HA TCHHOWHXEHEPHOM MOIXO/IE.

depMeHThI MEAUIIMHCKOrO Ha3HaYeHus1. MHOrooOpa3Ho npuMeHeHHe (EepMEHTHBIX IpenapaToB
B MeaunuHe. X HCHONB3yHOT M pacTBOpEHHs TPOMOOB, JIEYEHHs HAcIEeICTBEHHbIX
3a00s1eBaHUi, OCBOOOXKAECHUS OpraHMu3Ma OT TOKCUUECKHX BEIECTB U Jp.

@depMeHTHI [yl MUILEBOM MIPOMBIIIICHHOCTH, JUISl CEJIbCKOXO035HCTBEHHBIX LIEIICH.

2.Co31aHne MUKPOOMOJIOTHYECKUX CPEeACTB 3alllUThHI PACTEHU OT 00JIe3Hel U BpeauTeIei,
0aKkTepHaJIbHBIX YI00peHHi, HOBBIX BBICOKONPOAYKTHBHBIX COPTOB M THOPHUIOB
CeJIbCKOXO035IiCTBEHHBIX PACTEHHU I
buoTtexHonornueckre myTH 3alUThl pacTeHU OT O0JIe3HEH U BpeAUTese BKIIOYAOT:
- BBbIBEJICHHE COPTOB PACTCHHI, yCTONUMBBIX K HEOIArOMPUATHBIM (PaKTOpaMm;
- XUMHYECKHE CpelcTBa OOppOBbl C COpHSKAMHU, TpPbI3yHAMH, HACEKOMBIMU,
¢uTomaroreHHbpIMH rprdamu, OaKTepUsIMHU, BHUPYCAMH;
- Ouonoruueckue cpeacTBa OOpbObI € BpPEAUTENSIMH, HCIOJIB30BaHUE HX
€CTECTBEHHBIX BparoB M Mapa3HTOB, a TAK)K€ TOKCHUYECKUX MPOJIYKTOB, 00pa3yeMbIX
YKUBBIMH OpTraHU3MaMHU.
Hapssny ¢ 3amurToil  pacTeHuMid  CTaBUTCS — 3ajJada  [OBBILIEHUS  MPOJYKTUBHOCTHU
CENIbCKOXO3SICTBEHHBIX KYNbTYp, WX NHUIIEBOH (KOPMOBOI) IIEHHOCTH, CO3JaHHUS COPTOB
pacTeHHMiA, pacTyIIUX Ha 3aCOJCHHBIX [T0YBAX, B 3aCYIUIMBBIX U 3a00JI0YCHHBIX pailoHaXx.

3.Co3paHue LEHHBbIX KOPMOBBIX J00aBOK /Ui NOBBIIICHUS] TNPOAYKTHBHOCTH
’KMBOTHOBO/JCTBA

JJ14 OBBIIEHNSI IPOAYKTUBHOCTH KUBOTHBIX HYKEH ITOJIHOLIEHHBIN KOpM. bruoTexHonornueckas
IIPOMBIIIJIEHHOCTh BBIITYCKaeT KOPMOBOM OeloK Ha 0a3ze pa3MYHbIX MHUKPOOPIaHHU3MOB —
Oakrepuii, rpuboB, Apoxckell, Bogopocneil. boraras Oenxamu OmoMacca MHKPOOPTaHU3MOB C
BBICOKOM 3()()eKTUBHOCTBIO YCBAaUBACTCS CEJIbCKOXO35IICTBEHHBIMU KUBOTHBIMH.



Bonpiioe 3HayeHwWe s KUBOTHOBOJACTBA HMEET OOOTAlllEHWE pPACTHTEIBHBIX KOPMOB
MUKPOOHBIM OenKkoM. [[JIs 3TOro mmpoKo UCIOIb3YIOTCS TBEpAO(ha3HbIe MPOIECCHI.

4.Co31aHue HOBBIX TEXHOJIOTHH TMOJYYeHHMs XO3fIliCTBEHHO IEHHBIX NPOAYKTOB [JIsl
HCIO0/1b30BAHNSA B MIIEBBIX U APYTHX OTPACIAAX HIPOMBIILJICHHOCTH

AMUHOKHUCIOTHI (IUCTENH, METUOHUH, JIM3UH, [NIyTaMaT) — MOBbIIIEHUE MUTATEIbHON [IEHHOCTH
MUIIH, YCUICHHE apoMaTa MSCHBIX, PHIOHBIX, TPUOHBIX U3ICIIH.

Onuronentunel (acmapraMm, TayMaTHH, MOHE/UIMH) — HHU3KOKAJOpPUHHBIE, OYEHb CIIAJKUE
BEIIECTBA.
@epMEHTHI:
- B-Tamakro3mmaza - HPOM3BOACTBO OE3JIAKTO3HOTO MOJIOKA, OCBOOOXKIEHUE MOJIOYHOM

CBIBOPOTKH OT JIAKTO3bI, IPUTOTOBJIEHUE MOPOKEHOT'O;

- MukpoOHbIe TpoTeas3sl — ChIpOBapEHUE, YCKOPEHHE CO3PEBAHMSI TECTA, IPOU3BOICTBO KPEKEPOB;
- OuuuH, TPUIICUH, OpOMETaHUH — YCKOPEHHE MapUHOBaHUS PbIObI, yJaJIeHHuE Msica ¢ KOCTeH;

- Jlumasel — mpujaHue cnenupuUeckoro apomara Chlpy, HIOKOJaxy, MOJIOYHBIM IPOIYKTaM,
yJIydIlleHHuEe KayecTBa B30OUTHIX SIMYHBIX OEIKOB;

- I'moko300KcH1a3a B COYETAHUU € KaTaja3oil — yJajleHne KHCIopoia U3 CyXoro MoJioka, Koge,
MMBa, MailoHe3a, TMMOHHBIX, alleIbCUHOBBIX U BUHOTPA/IHBIX COKOB.

Burtamunsr (A, B1, B2, Be, B2, C, D, E) — moBblllleHHe MUTATEIbHON IIEHHOCTH IHIIEBHIX
MPOJIYKTOB, aHTUOKCHIAHTHI.

Opranuyeckre KUCIOTHI (yKCycHasl, O€H30Has, MOJIOYHAas, TJIOKOHOBAas, JHUMOHHAS) —
KOHCEPBAHTHI, apOMaTU3aTOPBI.

5. Cozoanue 3¢pgpexmusnoll mexronoeuu nepepabomku U OYUCMKU NPOMBILULIEHHBIX U ObIMOBLIX
0MX0008.

BaxxHoli cOCTaBHOW 4YacTbI0 COBPEMEHHOW OHOTEXHOJIOTHU SBJSETCS OYHMCTKA BOJBI OT
3arpsi3HEHUH, a TAaK)KE YTUIM3AIUs Pa3TUIHBIX MPOMBIILIICHHBIX U OBITOBBIX OTXOA0B. MeToabl
TaKOW OYMCTKM OCHOBAHBI Ha HCIOJb30BAHUM CHEIU(UUECKUX OWOIOTHYECKUX COOOIIECTB,
HOCSIIIIUX Ha3BaHUE AKMUBHO20 Uid, JJA TIyOOKOW yTHUIM3allMd KaK OPraHUYEeCKUX, TaK H
HEOPTraHMYECKHX 3arps3HEHUHN, OCTABIIUXCS B BOJIC TIOCIIE APYTHX BHIOB OYHCTKH.

buoTtexHonornueckrue Npou3BOACTBA SBISIOTCS BECbMa MEPCIEKTUBHBIMU, YTO 00YCIOBICHO UX
KOMIIAaKTHOCTbIO, KPYIMHOMACHITAOHOCTBbIO, BBICOKUM YPOBHEM aBTOMATH3allMd M BBICOKOU
MIPOU3BOIUTEIBHOCTHIO TPY/Ia.

[Ipoueccyl GMOTEXHOIOTHYECKUX MPOU3BOICTB Pa3HOOOPA3HbI, HO BCE OHM MUMEIOT MATh OOIINX
OCHOBHBIX CTa/IU{, KOTOPbIE PA3IMYAIOTCS MO LEJSIM U IPUHIUIIAM X JOCTHKCHHUSL.

OO0mas OMoTexHOJIOrHYeCKasi cXxeMa MPOU3BOJACTBA MPOJIYKTOB MUKPOOHOI0 CHHTE3a

1) Tlomydyenue moceBHOoro Mmatepuana. [loceBHOW Marepuan MpenCTaBiIseT COOOM YHUCTYIO
KyJbTYPY MHKPOOPTaHU3MOB-TIPOAYILIEHTOB, Pa3MHOKEHHYIO B JaOOpaTOPHBIX YCIOBHSX IpU
ONTUMAJIFHOM COCTaBE MUTATENbHON cCpeipl M pEeXHME BbIpauiuBaHus. J[ns crepunuzanuu
BO3/lyXa B CiIy4ae a’poOHBIX MPOIECCOB KyJIbTHUBUPOBAHUS HCHOIB3YIOT (HIBTPOBAHHUE U
ynbTpaduonaeToBoe odnyuenue. KynbTypbl MEKPOOPTaHU3MOB-TIPOAYIICHTOB 3aBOJIBI MOMY4YatoOT
U3 KOJIJIEKIIUU B MPOOUpPKaX Ha arapu30BaHHBIX MUTATENBbHBIX Cpelax WU B aMmimynax. Yucras
KyJbTypa MUKPOOPTaHHU3Ma MOYKET MOCTOSHHO WM 10 Mepe HEOOXOIMMOCTH HUCIIOIb30BATHCS B
npousBojicTBe. CHauana KyJIbTypy pa3MHOXKaIOT B 1a00paToOpuu, 3aTeM B II€Xe YUCTHIX KyIbTYp U
WHOKYJISIIMY, AaJiee HAMPaBJsioT Ha KYJbTUBUPOBAHUE.

2) [IlpuroroBreHue NHTATEIBLHOW Cpeabl — BKIIOYAeT CMENIMBAHHUE KOMIIOHEHTOB U
crepwinzanuioo. OCHOBY MHUTATENbHBIX Cpel g KYJIbTUBHUPOBAHMS MHKPOOPTaHU3MOB
COCTaBISIIOT UCTOYHUKU yriepoaa. CyIIeCTBYIOT MHUKPOOPTaHHM3MBI, CIOCOOHBIE TOTPEOISATH
YTIEPO TOIBKO U3 BBICOKOMOJEKYISPHBIX COCTUHEHUH, HApUMep OSNKOB U MENTHIOB, B TO K€
BpeMsi MHOTHE OaKkTepuuh U JPOXOKUA YTHIU3ZUPYIOT TMPOCTEUIINE YTIIepOI0CoAepKaIine
COCIMHEHMSI - METaH, 3TaHOJ, YTIJEeKUCIoTy. Kpome yriepoga KIETKM MHKPOOPTaHU3MOB
HYKJIAIOTCSl B UCTOYHHMKAX a30Ta, pocdopa, MaKkpo- 1 MHUKPOIIEMEHTOB. BemiecTBa 3Toro poaa



HAXOJATCS B MUTATEIBHBIX CPeJax B BHJE COJICH, B HEKOTOPBIX cly4asx a3oT u (ocdop Moryr
yCBaMBAaThCS M3 OPraHUYECKUX WCTOYHHKOB, HANpUMep aBTOJIM3aTOB M THAPOJIM3ATOB
MUKPOOHOTO HJIH )KUBOTHOT'O MTPOUCXOKIICHHUSI.

CMmemvBaHue NMUTATENBHBIX BEHIECTB MPOBOJUTCA B PEAKTOpax ¢ MeMajgkoid. PacTBopumbie
KOMIIOHEHTBI CpeZbl IPEeIBApPUTEIBHO PACTBOPSIOT B Boje. HepacTBOpHMbIE KOMITOHEHTHI
(HampuMep, KyKypy3HYIO, COEBYIO MyKY, MeJ) — CycrieH3upytoT. CocTaBieHHE CPebl CYUTACTCS
3aBEpIIEHHBIM, €CIM B pe3yJbTaTe NPOM3BEICHO THIATEIHHOE H3MEIbUCHUE €€ TBEePIbIX
KOMIIOHEHTOB.

3aBepIaronyii 3Tan IPUroTOBICHHUS MUTATENBFHOMN cpeapl — cteprm3anus. Hanbonee mupokoe
pacTipocTpaHeHUE TONydYniIa TePMHUYECKas CTepiin3anus. BakHeimield mpoOieMol mpu 3ToM
SBIISICTCSI COXPAHEHHWE IHUTATEIBHBIX CBOWCTB CpeIbl, TaK Kak OOJBIIMHCTBO CYyOCTPAaTOB,
0COOEHHO YTJIEBOJbI, OKAa3bIBAIOTCS TEPMUYECKH HECTaOMIbHBIMH. HekoTopwie cyOcTpaThl He
TpeOYIOT CTEPHIIM3AIINH, TaK KaK caMHi 00JaIaloT aCeNTHYECKHM JeHCTBUEM: METaHOJ, 3TaHOJM,
YKCYCHasi KUCIIOTa U JIp.

3) ®epmenTanus (KyJIbTUBUPOBAHUE) - 3TO BCSI COBOKYITHOCTH MOCJIEI0BATENBHBIX OMEepaluid OT
BHECCHHS B 3apaHee IMPHUTOTOBIICHHYIO M CTEPHIM30BAHHYIO MHUTATEIBHYIO CPEAy HWHOKYISITa
(moceBHOro Marepuajia) [0 3aBEpUIEHHMs] MPOLECCOB pPOCTa U OWOCHMHTE3a BCIIEACTBHE
WCYEPIIBIBAHMSI MMTATEIBHBIX BelecTB cpepl. CymecTByeT JBa TUIA (ePMEHTAIINI: TOTydeHHEe
OromMacchl MUKPOOPTaHU3MOB | TTOJTyYEHHE IICHHBIX BEIIECTB, BOZHUKAIOIINX B XO/IE

pOCTa MM Ha TIOCIIEAYIONINX CTAIHSIX Pa3BUTHUS KYIbTYPHI.

4) Beigenenue 1eneBoro nponaykra. Ctaaus BBIICTCHHS M OYUCTKH TPOAYKTa CYIIECTBEHHO
3aBHCUT OT TOTO, HAaKaIUIMBAETCS MPOJYKT B KJIETKAaX WM OH BBLACISECTCS B KyJIbTYPaIbHYIO
KHUJIKOCTh, WJIM K€ TPOIYKTOM SBIISETCS caMa KIIETOYHas Macca. Pasnenenwe Omomacchl u
KyJbTYPaJIbHOM KUAKOCTHU - cenapayusi - OCyIIeCTBISIETCS HECKOJIbKUMU MeToAaMHu (oTanus,
¢bunbTpanus, ueHTpudyruposanue). Ecnu neneBoit IpoayKT COIEPKUTCS B CAMUX KIemKax, TO
MPOBOJAT pa3pylleHHEe KIETOK - JIE3MHTErpaluio - (QU3NYECKUMH, XUMHYECKUMHU U
XUMHUKO-(DepMEHTATUBHBIMH CTIOCOOaMHU.

Brigenenue npoiykTa U3 KyIbmypanbHOU HCUOKOCMU UIU 20MO2eHama Pa3pyIIEHHBIX KIETOK
MPOBOJAT IYTEM €ro OCAXACHUS, SKCTPAKIMKU WU aJcopOIHu. 3aTeM BBIJIEICHHBIN MPOAYKT
KOHyeHmpupyrom yiabTpaduiabTpalueld, BbllIapuBaHuEeM WM oO0paTHbIM ocMmocoM. [locie
cTaOWIM3aluu MPOJYKTa B 3aBUCHMOCTHU OT TOrO, KaKHUM JOJDKEH OBIThb KOHEYHBIH MPOIYKT:
CYXUM WJIH KUJKUM, €ro 00€3BOKUBAIOT WM CPa3y yMaKOBBIBAIOT U OTIPABISIOT HA XpaHEHHE U
nanee - moTpeOHuTelio.

3amanue:
1. 3apucoBaTh B TeTpaay OOIIYI0 OMOTEXHOJIOTHYECKYIO CXEMY MPOU3BOJICTBA MPOIYKTOB
MHKPOOHOTO CHHTE3A.
2. PaccMoTpeTs Kaxayro CTauIo Mpoliecca IpOru3BOICTBA.

KOHTpOJ'IBHLIe BOIIPOCHI

[lepeuncanre OCHOBHBIE CTAAUU OMOTEXHOIOTMYECKOTO IPOU3BO/ICTBA.
Yo Takoe MoceBHOW MaTepuan?
Kak rotoBat noceBHoi MaTepuan B IPOU3BOJACTBEHHBIX YCIOBHSIX?
Kakue KOMIIOHEHTBI BXOJAT B COCTAB MUTATENIBHBIX Cpel?
UYro takoe pepmeHTaus?
KakuMu Mmeromamu ocyuliecTBIseTCs pas/ielieHue OuoMacchl OT KyJIbTypallbHOU

ocourwhE

KOCTH?
B kakom cnyuae HeoOXoaUMa Je3UHTETpaIus KIeToK?
Kakwue crocoObl KOHIIEHTPUPOBAHUS MPOayKTa BaM n3BeCTHBI?

K1,

©NH

IIpakTnueckas padora NeS



«O3HaKoMJIeHHE C MNPOU3BOACTBCHHBIMU JINMHUAMHU U TEXHOJIOTIUSAIMHA U3IOTOBJICHUSA
MOJIyYCHUS 6u0npenapaTOB»;

Mean 3ansaTUA:
O3HAaKOMHTBLCS C TMPOU3BOJICTBEHHBIMH JIMHUSMH U TEXHOJOTHUSMH HM3TOTOBJICHUS TOJTYyYCHHS
OuormnpenapaToB. M3y4uTh THITBI OUOTIPEINPHUSITHI, UX YCTPOUCTBO U PEKUMBI PAOOTHI.
O6opynoBaHHE U MaTEPUATIBI

XKypHan perucrpanuu CTYJICHTOB, IOJYYaBIIMX HHCTPYKTX [0 TEXHHKE OC30MacHOCTH,
MyJIbTUMEIUITHOE 000pynoBanue, npesentanuu MS Office Power Point o teme 3aHsTusI.

1 TexHoJI0orMYecKHe OCHOBBI OMOTEXHOJIOTHYEeCKHX NPONU3BOICTB

Baxueiimielr 3amadeit 1r000r0 OMOTEXHOJIOTHYECKOTO TMpollecca SIBISETCS pa3padoTka U
ONITUMU3AIHS HAyYHO-00OCHOBAHHOW TEXHOJIOTHUH M ammapartypsl maist Hero. [Ipu opranu3zanuu
OMOTEXHOJIOTMYECKHX MMPOU3BOICTB YACTHYHO OBLIT 3aMMCTBOBAH OITBIT Pa3BUTON K TOMY BPEMEHHU
XAMHYECKOH TexHoJoruu. OJHAKO OMOTEXHOJOTHYECKHE IMPOIECChl HMMEIOT CYIIECTBEHHOE
OTJIIMYUE OT XUMHUYECKUX, B CHIIy TOTO, YTO B OMOTEXHOJOTHH HCIOJB3YIOT 0OJee CI0XKHYIO
OpraHM3aIMIo0 MaTepuu — Ouonornueckyro. Kax el 6nonorunueckuii 00bekT (KineTka, PepMeHT u
T. JI.) — 9TO aBTOHOMHAsI caMoperyiupyromascs ciucrema. [Ipuposa GHOTOTHUECKIX MPOIECCOB
CIIO)KHA W JIAJIEKO HE BBISICHEHA OKOHYATENbHO. /{71 MUKPOOHBIX TMOIYJSANUH, Hampumep,
XapakTepHa CYIIECTBEHHAs T€TEPOreHHOCTh MO PSAY MPH3HAKOB — BO3PACT, (PH3UOJIOrHUYECKAs
aKTHBHOCTh, YCTOHYMBOCTD K BO3JICHCTBUIO HEOIArompHUSATHBIX (DakTOpoB cpenbl. OHU Takke
TIOIBEPIKEHBI  CIIyYaiHBIM MyTaIUsAM, d9acToTa KOTOpeIX cocTaBaser ot 10 mo 10%
['eTeporeHHOCTh TaKXKe MOXET OBITh OOYCIIOBJICHa HaJMYUEM IOBEPXHOCTEH paszzmena ¢a3 u
HEOAHOPOJHOCTRIO YCJIOBHM cpeapl. B oOmem Buae mt000ii OMOTEXHOJOTHYECKUM TPOIece
BKJIIOYAET TpPU OCHOBHBIE CTaguu: MNpeApepMEeHTAUOHHYIO, (EPMEHTALMOHHYI0 U
nocThepMeHTAITMOHHYO.

[IpuHuMnuanpHas cxeMa peanu3aluu OMOTEXHOMOTUYECKUX MPOIECCOB B OOIIEM BUIE MOXKET
ObITh TpEICTaBI€HAa OJIOK-CXEMOI, B KOTOpPOW cJejaHa IOMbITKAa OXBaTUTh BCE BapUaHTHI
(hepMeHTaIMOHHBIX MPOIIECCOB (PUCYHOK 1).
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Pucynox 1 — [puHiunuanpHas cxema peajiu3anuyd OHOTEXHOJIOTHYECKUX MpoIeccoB (mo Y
. D. Buectryp u np.):



1 — peakrtop [uIsl IPUTOTOBJIEHUS CPENl, 2 — BUXPEBOM HAcoc, 3 — ammapar Jyisl IPUrOTOBJICHUS
TBEPABIX cpell, 4 — mapoBasi KOJOHKA /ISl IOAOIPEBA CPel 10 TEMIIEPATYpPbl CTEPHIIM3ALINHY, 5 —
BBIJICPKUBATENb CPEJl IPU TEMIIEPATYpe CTEPUIU3ALMM, 6 — TEIUIOOOMEHHUK AJIS OXJIAXKACHUS
cpen, 7 — MepHUK-COOPHHK MUTATEBHOU cpefbl, 8 — mo3aTop, 9 —anaspoOHbIid hepmentep, 10 —
riyOuHHBIN a’poOHBINA pepmentep, 11 — OmokaTamuTHueckuii peakrop, 12 — depmentep mis
MIOBEPXHOCTHOHN TBepaodasHOi (epMeHTanmu, 13 — TO ke Juid MOBEPXHOCTHOM >KHJIKOCTHOM
dbepmenranuu, 14 — akcTpakrop, 15 — cemaparop i otaeneHuss Ouomacchl, 16 — cucrema
JIOKaJIbHOM aBTOMAaTUKH, 17 — mia3zMonuszaTop 6uomaccsl, 18 — nesunrerparop 6uomaccsl, 19 —
BbIMapHas ycraHoBka, 20 — (pakIMOHMpPOBAHWE NIE3WHTETPaToB, 21 — cymmika W Jpyrue
ammaparsl Ui 00e3BOKUBaHMs, 22 — anmaparypa uist pachacoBKH MPOAYKTa, 23 -HOHOOOMEHHBIE
KOJIOHHBI, anmapaTbl Ui XMMHUYECKHX M MEeMOpaHHBIX METOJIOB BBIJICIICHUS, LEHTPHU(PYTH,
(UIbTPBI, KPUCTAIIIU3ATOPBl U Jp. yCTPOUCTBA

VYcnoBuble obo3HaueHusi: pH — pactBop ans xoppekuuu pH, I1 — koMnoHeHTHI U cpeabl AJs
noanuTku, Iloc — moceBHoit marepuan, B — cxartsiii Bo3ayx, [IAB — menoracurens, Cp —
CTepuibHas MUTaTeIbHast cpena, bA — Ouonoruueckuil areHr.

Ha mnpeogepmenmayuonnoii cmaouu OCYMECTBISIOT XpaHEHHE U TOATOTOBKY KYJIBTYPBI
MpOJylLleHTa (MHOKYJSATA), MOJy4YeHHE M MOJATOTOBKY IHUTATENLHBIX CyOCTpaToB M Cpel,
(hepMEeHTAallMOHHOW amnmapaTypbl, TEXHOJOIMYECKOM M pEelUpPKYyIHPyeMOH BOJBI M BO3IyXa.
[lopnepkanue ¥ TMOATOTOBKA YHCTOM KYJBTYphl SBJISETCS OYEHb BaXKHBIM MOMEHTOM
npendepMeHTallMOHHOM  CTaAuM, TaK Kak MPOAYLEHT, €ro (u3n0JIOro-0MOXUMHYECKHe
XapaKTepUCTUKHM U CBOMCTBA oOmpeAensioT 3()(eKTUBHOCTh BCEro OHOTEXHOJIOIMUYECKOTO
mpouecca. B orneneHun 4YMCTONW KyJNbTYypbl OCYHIECTBIISIIOT XpaHEHUE IMPOU3BOJICTBEHHBIX
ITAMMOB 1 00ECIIEUNBAIOT UX PEAKTHUBALIMIO U HapaOOTKy MHOKYJISTA B KOJMYECTBAX, TPEOYEeMbIX
JUIsl Hadana mnporecca. [Ipyn BbIpalllMBaHUM IMOCEBHBIX 03 MHOKYJIATA NMPUMEHSIOT MPUHLUIT
MacIITabupoOBaHUs, TO €CTh IPOBOJAAT MOCJIEI0BATEIbHOE HapalliBaHe OnoMacchl MPOyleHTa
B Koj0ax, OyThUISX, Jlajiee B CepUM MOCeA0BaTeNbHBIX (epMeHTepoB. Kaxaplii mocieryrommii
3Tal JaHHOTO Mpolecca OTIMYaeTCs MO O00beMy OT MpeAbIAYHIero OOBIYHO Ha MOPSIOK.
[Tony4eHHBI MHOKYJIST MO CTEPUSIBHOW MOCEBHOW JIMHUW HANpaBisieTCsl Jajee B ammapar, B
KOTOpOM  peaju3yercs (QepMeHTaluoHHas craaud. [IpuroroBiieHHe MUTATENBHBIX CpEX
OCYIIECTBIISIETCS B CHEIHAIBHBIX PEAKTOpax, 000PY/I0BaHHBIX MEIlIaTKaMU.

B 3aBucMMOCTH OT pacTBOPUMOCTH U COBMECTHMOCTHM KOMIIOHEHTOB Cpel MOTYT OBITh
IIPUMEHEHbl  OTJAEJbHBIE PEAKTOpPbl. TEXHONOruss MNPUTOTOBJIEHUS CpEJ  3HAYUTEIBHO
YCIOXKHSETCS, €CIM B MX COCTaB BXOJSAT HEPACTBOPUMBIE KOMIIOHEHTBI. B  pa3iauuHbIX
OMOTEXHOJIOTMUECKUX MPOIIeccax MPUMEHSIOTCS pa3INuHbIE 110 MPOUCXOKICHHUIO U KOJIMYECTBAM
CcyOCTpaThl, MOITOMY WIPOLECC UX TMPUTOTOBIEHUS BapbupyeT. IlosTomy no3upoBanue
MUTATENIbHBIX KOMIIOHEHTOB MOJOWpAaeTcs M OCYIIECTBISETCS WHAMBUAYalIbHO Ha KaXJIOM
MIPOU3BOJICTBE B COOTBETCTBHU C TE€XHOJIOIMYECKUM PErIaMeHTOM KOHKPETHOro mnpouecca. B
KauecTBE JO3UPYIOUIET0 OOOpYIOBaHMUS TPU 3TOM MPHUMEHSIOTCS BECOBbIE M OOBEMHBIC
YCTPOMCTBA, UCHOJIb3YyEMbIE B MTUIIEBOM U XUMUYECKOMN MPOMBIIIJIEHHOCTH. TpaHCOPT BELIECTB
OCYLIECTBIISIETCA HAacoCaMH, JIGHTOYHBIMU M IIHEKOBBIMH TpaHcnoprepamu. Celmyuue
KOMIIOHEHTHI IMOJAIOT B (hepMEHTEephl C MOMOIIBI0 BAaKyyMHBIX HAacocoB. HacTo NMPUMEHSIOT
MPUHLIMI TPEIBAPUTEIBHBIX CMECEH, TO €CThb COJIM IPEIBAPUTEIBHO PACTBOPSIIOT M 3aTEM
TPAHCHOPTHUPYIOT MO TPYOOIPOBOIaM, T03UPYsl UX M01auy 10 00beMy. B cHily HCKITIOUHUTEIBHOTO
pa3HooOpa3ust OMOTEXHOJOTHYECKUX MPOLECCOB U NMPUMEHSEMBIX A UX peau3aluu Cpei,
METOJIOB M anmnapaTypbl pacCCMOTPEHHE JaHHBIX HJIEMEHTOB Jlanee OyIeT CBA3aHO ¢ KOHKPETHBIMU
OMOTEXHOJIOIMYECKMMH TPOU3BOJICTBAMH.

Cranust pepmenmayuu SBASIETCS OCHOBHOM CTauel B OMOTEXHOIOTHUECKOM pOIIecce, TaK Kak B
ee XOoJie MPOUCXOAUT B3aUMOJCHCTBUE MPOJYLEHTAa C CyOCTpaToM M OOpa3oBaHHE IENIEBBIX
IPOAYKTOB (OMOMAacc, SHI0- U HK30MPOTYKTOB). ITa CTAIUSA OCYIIECTBIISAETCS B ONOXUMHUYECKOM
peakrope (depMeHTepe) M MOXET OBbITh OpPraHU30BaHa B 3aBUCUMOCTH OT OCOOCHHOCTEH
UCMOJb3yeMOro MpOAyILeHTa M TpeOOBaHUI K THUIY M KauyecTBY KOHEYHOTO IPOJYKTa
pa3nuyHbBIMU ciocobamMu. DepMeHTaIUs MOXKET MPOXOAUTH B CTPOTr0 aCENTHUYECKUX YCIOBUSAX U



0e3 coOMIoIeHNS MPaBUJI CTEPHIILHOCTH (TaK Ha3bIBaeMasi «HE3alUIICHHAs» (epMeHTaIwsl); Ha
KUJKUX U Ha TBEPJIBIX Cpeax; aHa3poOHO U a3poOHO. AdpobHas hepMeHTAIHs, B CBOIO OYepE/ib,
MOJKET MMPOTEKATh MOBEPXHOCTHO UJIH INTyOWHHO (BO BCEH TOJIIIE MUTATEIBHON CPEIbl).

2 KyabTuBHpOBaHHe 0MOI0THYEeCKUX 00bEKTOB

KynbruBupoBanue OHOJIOTHYECKHX OOBEKTOB MOXKET OCYIIECTBIISATHCS B IMEPHOANYECKOM H
IIPOTOYHOM pEXHUMAaX, IMOJYHENPEPHIBHO C MNOANUTKON cyOctparom. [lpum mnepuoaumueckoM
criocobe KyJIbTUBUPOBAaHUS (EpMEHTEp 3allOJIHACTCS HWCXOAHOW MHUTATEIBLHOW Cpelod U
WHOKYJIATOM MHUKpoopranu3MoB (Xo + Sp Ha puc. 3). B TedeHue ompeneneHHOTO MepHojaa
BpEMEHM B amnmapare MPOUCXOAUT B3aUMOAECHCTBME MHKPOOPraHM3MOB M cyOcTpara,
COITPOBOJKIAOIIEECs: 00pa3oBaHUEM B KyJIbType npoaykra (X + S — P).

buoxumuueckue mpeBpalleHHs B 3TOM almapare MNpPOJOJDKAIOTCA OT JECATKOB YacoB JI0
HECKOJIbKMX CYTOK. Perymsuus ycnoBuil BHYTpu (QepMeHTepa — BaKHeHIas 3ajgada
MEePUOJNYECKOTO KyJIbTUBUPOBAHUS MUKpPOOPTaHM3MOB. B xoze mepuoanueckoit hepmeHTanuu
BbIpallluBaeMasi  KyJbTypa MPOXOAUT  PsJl  IOCIENOBATENbHBIX  CTaguil:  Jjar-gasy,
SKCIOHEHIIMAIBHYI0, 3aMEJICHUSI POCTa, CTAllMOHAPHYIO U oTMHpaHus. [lpu 3TOM mpoucxonsar
CYILIECTBEHHbIE H3MEHEHUs (PU3MOJIOIMUECKOTO COCTOSIHMS OMOOOBEKTa, a Takke psja
mapamMeTpoB cpeabl. llenmeBble MPOAYKTHI 00pa3yrOTCS B IKCMOHEHIIMATBHON (TIEpBUYHBIC
MeTaboMuThl — (EpPMEHThl, AMHMHOKUCIOTHI, BHUTAMUHBI) M CTallMOHAPHOW (BTOpUYHBIE
MeTaboIUThl — aHTUOMOTUKH) (hazax, MOATOMY B 3aBUCHMOCTH OT L€Ied OMOTEXHOIOIMYECKOro
mpouecca B COBPEMEHHBIX  IPOMBIIUIEHHBIX  MpoIeccax  MPUMEHSIOT  MPHUHIIMII
T depeHIPOBAHHBIX PEKUMOB KYJIbTUBUPOBaHUS. B pesynbraTe 3TOro co34ai0Tcs yCIOBUS
JUI MaKCHMaJIbHOW MPOIYKIIMH TOTO UM UHOTO 1ieeBoro npoaykra. [lepuoanuecku hepmentep
OIIOPOKHSAIOT, IPOU3BOAAT BBIICIEHUE U OUUCTKY MPOJYKTa, 1 HAYMHACTCSI HOBBIN LIUKJI.
HenpepbiBHBINH npoliecc KyJIbTUBUPOBAHMS MHUKPOOPIaHU3MOB 00JalaeT CyLECTBEHHBIMU
IIpeuMylecTBaMu nepes nepuoandeckuM. HemnpepbiBHas (epMeHTalust OCYIIECTBISIETCS B
YCIOBHSIX YCTAaHOBHUBLIETOCS peXUMa, KOrJa MUKpOOHasl MOMYJISLMS U €€ IPOayKThl HanboJee
oaHopoaHbl. IIpuMeHeHHe HenmpepbIBHBIX NPOLECCOB (EPMEHTALUU CO3[AET YCIOBMS IS
3¢ (HEKTUBHOTO PEryJIUPOBAHUS U YIPABJICHUS MPOIlecCaMi OMOCHHTE3a.

Ecium ans KyJbTUBUpPOBaHMS IMPOAYLEHTA HCIOJIb3YeTCs OAMH (DepMEHTATop, TO TOBOPAT O
TOMOI€HHO-HEIIPEephIBHOM  mpouecce. Ecim ke  ucnonws3dyercs  Oaraped, TO  3TO
reTepo-HEeIPEPBIBHBIN Mpolece, Tak Kak B KaXJIOM (hepMEeHTaTope, COEIMHEHHOM B Oarapero,
HOJIIEP’KUBAOTCS IOCTOSHHBIE YCIIOBUSL.

[Ipu HempepbIBHOM KyJIbTMBUPOBAHUM MHUKPOOPIaHHU3MOB OTCYTCTBYET CMeHa (a3 pa3BUTHS
KyJIbTYphl. B Takux mporeccax cKOpoCTh OTOKa MUTATENILHONW CpeJibl U OTBOJA KYyJIbTYpalbHON
KHJIKOCTU U3 CUCTEMbI HEOOXOIUMO OTPEryJINpOBaTh, YTOOb! KOHIIEHTPALUS KJIETOK OCTaBalach
IIOCTOSIHHOM. B CcTepUJIBHBIX YCIOBUSIX HENPEPHIBHBIA MeETOJ OO0ecleuuBaeT COXpaHEHHE
KYJITYpBI B (PU3HOJIOTMYECKH aKTUBHOM COCTOSIHUU JJIUTEIbHOE BpeMsl.

[lonnepxaHue IMHAMUKUA PpABHOBECUS B PEAKTOPE OCYIIECTBISIETCS  JBYMS METOJAMMU:
TypOUIOCTAaTHBIM U XEMOCTATHBIM.

X.+3

Pucynok 2 — Cxema GMopeakTopa NepruoJHuecKoro JeicTBUs



X, *5+P

Pucynok 3 — Cxema TyOyIsspHOT0 OMOpEaKTopa MOTHOT'O BEITCCHCHHS

Cucrembl HenpepblBHOH (epMeHTammu MOTryT OBITh OPraHM30BAHBI IO TPHHIUITY IOJHOTO
BBITECHCHHSI MJTU TTOJTHOTO CMeIeHus. [1epBhIii mpuMep — Tak Ha3bIBaecMas TYOyJsIpHAs KyJIbTypa
(pucyHnok 3).

[Ipouecc (epmeHTanMM OCyIIECTBISETCS B JIMHHOM TpyOe, B KOTOPYIO C OJHOTO KOHIIA
HENPEPHIBHO MOCTYIAIOT MUTATEIbHbIE KOMIIOHEHTBI U NHOKYJIAT, a C IPYTOi C TON e CKOPOCTHIO
BBITEKAET KyJbTypaibHas XUAKOCTh. JlaHHas cucTeMa MPOTOYHOM (epmMeHTauuu sBIsSETCS
rereporeHHoil. [lpu HempepbiBHOW (QepMeHTauu B (EepMEHTax IOJHOTO CMEIIEeHUs
(roMOreHHO-IIPOTOUHBIM cIoco0) BO Bcel Macce (PepMEHTAllMOHHOrO ammapara CO3JaroTcs
OJlMHAKOBble ycioBus. [IpuMeHeHMe Takux cucTeM (QepMeHTaluu Mo3BoJsieT 3(P(PEKTUBHO
YOPaBIATh OTJENbHBIMU CTAIUSIMH, a TakK€ BCEM OHOTEXHOJOTMYECKHMM TIPOLECCOM U
CTaOMIM3UPOBATh MPOJAYLEHT B MPAKTUYECKH JIIOOOM, TpeOyeMOM OHKCHEpHUMEHTATOpy WU
OMOTEXHOJIOTY COCTOSHUM. YIIpaBlIeHHE MOJOOHBIMU YCTAaHOBKAMHU OCYILECTBISETCS IBYMS
criocobamu (puc. 4).

Pucynok 4 — CxeMbl OMOpeaKkTOpOB Il IPOTOUYHOTO KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB:

A — xemoctat; b — Typbumoctat ¢ aBTOMaTH4eCKON peryJssiueil OnTUYeCKOr MIOTHOCTH. 1 —
MOCTYIUIGHHE Cpeabl, 2 — MelIalka, 3 — CTOK KyJbTypbl, 4 — Hacoc, 5 — QoroanemeHnt, 6 —
HCTOYHHUK CBETA

TypOunocratHslii criocod 6azupyeTcst Ha U3MEpEHUH MyTHOCTH BBIXOSIIEr0 NOToKa. M3Mepenue
MYTHOCTH MHKpPOOHOM CyCIIeH31H, BEI3BAHHOE POCTOM KJIETOK, SIBJISIETCS MEPOil CKOpPOCTH POCTa,
C KOTOPO MUKpPOOPTaHU3MBI BBIXOJAT U3 OHOpeakTopa. TO MO3BOJIET PErYIUPOBATH CKOPOCTh
MOCTYIJICHUsST CBEXKEH MNuTaTeabHOM cpensl B (depMmentep. Btopoit merox koHTpomis, —
XEMOCTaTHBIN, MpOILE. YIpaBICHUE NPOLECCOM B XEMOCTATE U3MEPEHHEM HE BBIXOJISALIETO, a
BXOJALIET0 NOTOKA. [Ipyn 3TOM KOHIEHTpALMIO0 OJHOTO M3 KOMIIOHEHTOB INUTATENIBHON CpEbl
(yrnmeposa, KMCIOpOJ, a30T), MOCTYTAIOUIETo B pepMEHTEp, YCTAHABIUBAIOT HA TAKOM YPOBHE, ITPH
KOTOPOM JpYyrHe MUTaTeIbHbIe KOMIOHEHTHl HAaXOIATCA B M30BITKE, TO €CTh JUMHUTHPYIOIIAS
KOHIIGHTpALUsl 3aJlaloIierocss OMOT€HHOTO 3JIEMEHTa OrPAaHUYMBAET CKOPOCTh Pa3MHOKEHHUS
KIIETOK B KYJIBTYpE.

Obecneuenne mporecca (GepMEeHTANH, ¢ TOUKH 3pEHHUs] MHKEHEPHON pealn3allid, CBOAUTCS K
JI03UPOBAHHOMY TMOCTYIUJICHHIO B (DEPMEHTEp IMOTOKOB (MHOKYJIATA, BO3/AyXa (WJIM Ta30BbIX
cMmeceil), MUTaTeIbHBIX OMOTeHOB, MEHOTAacUTeNel) U OTBOJA M3 HEro Temia, OTpabOTaHHOTO



BO3/lyXa, KYyJIbTYpPaJbHOW JKAJKOCTH, a TaKKe HW3MEPEHHI0O W CTa0MIM3allMd OCHOBHBIX
nmapaMeTpoB Ipolecca Ha YPOBHE, TpeOyeMOM /Jisi ONTHUMAIbHOTO Pa3BHTHUS NPOIYLEHTa U
oOpa3oBaHMs 1EIEBOr0 MpoaykTa. B xome depmeHTanuu oOpa3yrOTCsl CIIOXKHBIE CMECH,
CoJZiep)KalIie KIETKH, BHEKJIETOYHbIE METa0OJHUTHI, OCTATOYHBIE KOHIIEHTPALUU HCXOJHOTO
cyocrpara. [Ipu 3TOM 1eneBble MPOIYKTHI, KaK MPAaBUIIO, HAXOIATCS B 3TOM CMECH B HEOOJIBIINX
KOHIICHTPALUAX, & MHOTHE W3 HUX JIETKO pa3pylialoTcs. Bce 3To HakIanpIBaeT CylIeCTBEHHBIS
OTpaHMYEHUS] HA  METOABl  BBIACICHHSA W  CYHNIKM  OHOJOTMYECKHX  IpenapaToB.
[TocTrdepmenTanonHas cragusi 00eCIeYMBAET MOJIYYCHHE TOTOBOH TOBapHOW HPOAYKIMH H
TaKXe, 4YTO HE MEHEee BaXHO, 00€3BpeKMBaHNE OTXOI0B U MTOOOYHBIX MPOIYKTOB. B 3aBHCHMOCTH
OT JIOKAJTU3aI[MH KOHEYHOT'O MPOYKTa (KJIETKA MM KyJIbTypallbHas )KUAKOCTH) M €r0 MPUPOIBI Ha
nocT(EepMEHTAIIMOHHON CTaJIMU MPUMEHSIOT PA3IMYHYIO allapaTypy W METOAbI BBIICICHUS U
ouncTku. Hanbonee TpymoeMKo BBIJICTICHHE MPOYKTa, HAKAIUTUBAIOIIETOCs B KileTKaxX. [lepBbim
ATarmoM MOCT()EPMEHTAIIMOHHON CTaJuu sBISIETCS  (PPAKIMOHUPOBAHUE KYJbTYypaIbHOU
KHUJIKOCTH M OTJIeJICHHE B3BEIICHHOH (pa3pl — Omomaccel. Hamboiee pactpocTpaHeHHBIH IS 3THX
1eJIel METO/T — Cemapalysi, OCyIIeCcTBIsieMasi B CIIEHMAIBHBIX alapaTax — cenapaTopax, KOTopble
paboTaroT MO pa3IMYHBIM CX€MaM B 3aBHUCHMOCTH OT CBOMCTB 00pabaThIBa€MON KyJIbTypaabHOU
Kuakoctd.  OCHOBHBIE  TPOOJEMBI, BO3HHKAIOT TPU  HEOOXOJUMOCTH  BBIJCIICHHS
MEJKOB3BeIIEHHBIX YacTull ¢ pasmepoMm 0,5-1,0 Mkm u MeHee (OakTepuanbHblEe KIETKH) U
HEOOXOAMMOCTHIO TIEPEPAOOTKHU OOIBITNX 00HEMOB KUIKOCTH (TIPOMU3BOJICTBO KOPMOBOTO O€TKa,
psana aMuHOKHCTOT). JInsi MOBBINIEHUsT A(PQPEKTHBHOCTH TpoIecca Cemapanud MPUMEHSIOT
MPEBAPUTENFHYIO CIICMUAIBHYI0 00pabOTKy KyJIbTypbl — wu3MeHeHune pH, HarpeBaHue,
N00aBIIeHNE XUMHUYECKUX areHTOB. JlJisi yBeNMYEHUS CPOKOB TOJHOCTH OMOTEXHOJOTHYECKUX
MPOAYKTOB TPOHM3BOIAT WX O00€3BOKMBAaHWE WM CTAOWMJIM3AIMI0. B 3aBUCUMOCTH OT CBOWCTB
MPOAYKTa TPUMEHSIOT pa3inyHble MeToJbl BbicymMBaHUA. Cyllka TepMOCTaOMIbHBIX
MpernapaToB OCYILECTBISETCS Ha MOJHOCAX, IEHTOYHOM KOHBEWepe, a TakKe B KHUIISIIEM CJIOE.
Oco00 4yBCTBUTENBHBIE K HATPEBAHUIO IIPETIapaThl BHICYIINBAIOT B BAKyyM-CYIIMIBHBIX IIKadax
MIpY MOHWKEHHOM JaBJIEHUU U TeMIIepaType U B PacIbUIMTENbHBIX cymmikax. K crabunuzanuu
CBOMCTB OMOTEXHOJIOIMYECKUX NPOAYKTOB BeleT A00aBleHHE B KayecTBE HAaroJHUTENeH
pa3nuuHbIX BemiecTB. [y cTaOuiM3aly KOPMOBOTO OeiKa MPUMEHSIOT MIIEHUYHBIE OTPYOH,
KyKypy3HYI0O MYKy, 0Ojajamoouide [OMOJIHUTEIbHON MUTATeNbHOM IeHHOCThIO. Jlng
cTabunu3anuu (EpPMEHTHBIX MPENnapaToB HCIONb3YIOT TIJIMLIEPUH U YIJIEBOABI, KOTOpHIE
MPEMsITCTBYIOT JeHATypauuu (pepMeHTOB, a TakKe HEOpraHW4ecKHe HOHBI KoOallbTa, MarHus,
HATpUsL, aHTUOUOTHKH U JIp.

Samanus:

1 O3HaKOMHTBCS C TPOM3BOJACTBEHHBIMU JIMHUSAMHU U TEXHOIOTUSIMHU U3TOTOBJICHHUSI TOTYYECHUS
OuorpenapaTosB.

2 V3yuuTh npaBuiia paboTel Ha OuonpousBoacTBax. [loaBecTr UTOrM 3aHATHS.

KonTponbHbIe BOIPOCH

1 KakoBa poJib pa3Iu4YHbIX CTAANH OMOTEXHOJIOTHYECKOTO Mporiecca?
2 Kakue CyIecTByIOT METOAbI KyJIbTUBUPOBAHHS OMOTEXHOJIOTUYECKUX 0OBEKTOB?

3 ®epmentanus. OCHOBHBIE MOAXO/bI K KIaccu(uKaiuu npoieccoB hepMeHTaIUH.
4 OxapakTepuszylWTe KpPUBYIO POCTa MHUKPOOPIaHM3MOB MPH MOJYNEPUOJAMYECKOM MPOIECCE
dbepmenrtanuu. [lepeuricniute ocHOBHBIE (Da3bl.
5 Oxapakrepu3yiite nar-asy, a Tak xxe a3y yckopeHHoro pocra. Kakue mporeccsl mpoucxosT
B 9T0T nepuoA? Kakue GpakTopsl BIUAIOT HA TPOAOIKUTEIBHOCT JIar-(a3bl?
6 da3za sKkcOHEHIHATBHOTO pocTa. OCHOBHBIE MOKA3aTeNM, XapaKTepU3YIOIIHe MPOILECC PocTa
MUKpPOOPTaHU3MOB B OSKCIIOHEHIMANbHOU (aze. 3HaueHue ¢a3bl i OUOTEXHOIOTHUYECKOTO
mporecca.
7 daza 3ameieHus pocTa W cranuoHapHas (aza. DakTophl, BIUSIONIME HA CKOPOCTh POCTa
MHUKPOOPTaHU3MOB B 3TOT MEpPHOJ. 3HAYCHHE CTAIMOHAPHOUW (ha3bl A OMOTEXHOJIOTHYECKOTO
mporecca.



8 Otmupanue KyabTypbl. OXapakTepu3yWTe€ OCHOBHBIE ATalbl 3TOro mpoiecca. DakTopsl,
BIIMSIOIINE HA CKOPOCTh OTMHUPAHHUSL.

IIpakTnueckas padora Ne 6
«YnpasJjieHne, 00beKTbl 1 KOHTPOJIb 0MOTEeXHOJIOTH4eCKUX MPOLeccoB.
OcHoBHOe 000py10BaHue NPEeANPUATHII.

Iens 3ansaTus:

W3yunTth ycTpOWCTBO OCHOBHOT'O 000PYIOBaHMSI OMOTIPEANIPUATHI U TEXHUKY 0€30ITaCHOCTH.
O6opynoBaHue U MaTepHAIIBI.

MyneTumeauiiHoe o6opynoBanue, npesentanuu MS Office Power Point mo Teme 3aHsTusl.

1 OnepaTuBHOe ynpaB/jieHUe MUKPOOHOJI0THYEeCKHUMH NPoIleccaMu

DddexTuBHOE MTPOBEICHNE OMOTEXHUYECKUX MPOIIECCOB TECHO CBSA3aHO C COBEPIIICHCTBOBAHUEM
CrocOOOB KOHTpOJISI W YyIpaBlieHus. B mepuon mnpeapicTopuu OMOTEXHOJOTUU JIETATUCh
OTJIETILHBIE TIOMBITKU PErYJIUPOBATh Pa3BUTHE MPOAYIIEHTA C MIOMOIIBIO0 H3MEHEHUI TTapaMeTPOB
BHemHeH cpenpl. Jlo cepennubl XX B. peryJMpoBaHUE B OCHOBHOM CBOJIMJIOCH K SMITUPUKE, TaK
Kak 0e3 3HaHWU CYHUIHOCTH NPOUCXOSIIEr0 HEBO3MOXKHO 3((EKTHBHO KOHTPOJIHUPOBATH U
YIIPaBJIATh MPOIecCOM. B OCHOBHOM OOBEKTOM YIIpaBIEHHUS B TOT MEPUOJ OblIa SKCTECHCUBHAS
MePUOINYECKasi KyJIbTypa MUKPOOPTaHU3MOB CO BCEMU €€ HEJ0CTaTKaMU: TMHAMUKON COCTOSTHUS
MpPOAYIEHTa ¥ Cpelbl, OTCYTCTBHEM CpeACTB KOHTpois. [lpu peammsaruu  m0060r0
TEXHOJIOTHYECKOT0 Mpoliecca TMPUXOTUTCS KOHTPOJIMPOBATH €ro MpOTeKaHWEe U Ipu
HEO0OXOJMMOCTH YIPABIATH C IMOMOIIBIO T€X WJIW WHBIX BO3JEHCTBUIN. B OMOTEXHOIOrHYECKHX
mporeccax Hapsy C HU3MEpEeHHEM U CcTaOuiau3anueil OCHOBHBIX MapaMeTpoB (TeMIeparypa,
nasienue, pH, pacxon Bo3ayxa) KOHTPOIUPYIOT psAl crieluUIECKUX MapaMeTpOB: COJEPKAHUE B
KyJbTYpaJIbHOM >KUJIKOCTH YIJIEBOJOB, aMMOHHUITHOTO ¥ aMHUHHOT'O a30Ta, OMOMAcChl, L[EJIeBOr0
MPOJYKTa, TMapuuaibHOE JaBJCHHE PACTBOPEHHBIX KHUCJIOpPOJa W JIMOKCHAA YIJIEepo[a,
comepkanue CO2 m O2 B orxomsmeM rae u np. Ha ocHoBe mosiydaeMoi uHMOpMaIuu
peayin3yeTrcsi ynpaBlieHHE MpoleccaMy OMOCHMHTE3a Pa3jIMYHbIMH CIOco0aMu, B TOM YHCIIE C
MCIOJIb30BAHUEM YIPABJISIONINX KOMIBIOTEPHBIX CUCTEM H MUKPOIPOLECCOPHBIX KOMILJIEKCOB.
Crnenyer mOAuYepKHYThb, 4YTO IMpoOsieMa ymOpaBieHHs OWOTEXHOJOTMYECKHUM IPOIECCOM He
CBOJUTCSA K TMOJJEPKAHUIO TOCTOSHHBIX 3HAYEHHH TEXHOJOIMYECKHUX IapaMeTpoB MU
U3MEpEHUI0 UX B XoJle (pepMeHTalMM MO 3apaHee 3aJaHHON mporpamMe. OcoOEHHOCTh ATHUX
MpOLIeCcCOB 00YCIIOBICHA UCTIOIB30BAHUEM KUBBIX 00bEKTOB — MUKPOOPTaHW3MOB M COCTOHT B HX
3HAYUTENIbHON BapuabeIbHOCTU. XapakTep MNpOTEeKaHHs OUOCHMHTE3a B JIBYX OIEpalusx ¢
OJIMHAKOBBIMH WM ONU3KHUMH HCXOJHBIMH YCJIOBUSIMU MOKET CYIIECTBEHHO paziuyarhbes. Jms
MOJIyYEeHHUS JIYYIIUX C TOYKM 3PEHHs] NPHUHATOTO Kputepus 3(h(eKTUBHOCTH pe3yIbTaToOB
HE00X0IMMO OCYIIECTBIISITh ONIEPATUBHOE YIIPABICHHE HEITOCPEACTBEHHO MO X0y (hepMeHTalluU
C YYETOM KOHKPETHBIX YCIOBHH.

2 IlapameTpsl U cpeIcTBAa KOHTPOJISI

Hns  obecnieueHust  3(pdekTuBHOrO  (QYHKIMOHMPOBAHUS  CUCTEM  KYJIbTHBHPOBAHUS
MHUKPOOPIaHU3MOB HEOOXOJUMO HMETh OOBEKTUBHYIO MH(POPMALMIO O COCTOSHUM OOBEKTa B
XO0JIe Ipolecca, a TaKKe BO3MOXKHOCTb YIPABIATH INpolueccoM. KOHTposb HaJ MpOTEKaHHEM
MIPOLIECCOB MUKPOOHMOJIOTMYECKOI'O0 CHHTE3a BeAeTcs ABYyMs MyTsAMH. [lepBblii — ¢ momouipo
JATYMKOB TMEPBHUYHOW WH(POPMALIMHU, YCTAHOBJIEHHBIX HEMOCPEJICTBEHHO B ammapare W Ha
MPUMBIKAIOIIUX K HEMY KOMMYHHKAIUAX, BTOPOH — € MIOMOIIBIO JJa0OPaTOPHBIX aHATU30B MPOO
KYJIbTYpaJIbHOM >KHJKOCTH, IEPUOJUYECKH OTOMpaeMbIx U3 ¢pepmentaropa. K coxanenuro, 10
HACTOSIIIEr0 BPEMEHH OOJIBIIMHCTBO XMMUYECKUX U OMOXMMHUYECKHX MapaMeTpOB, CYIIECTBEHHO
BIIMSIOIIMX Ha MPOIECCHl MUKPOOMOJIOIMYECKOr0 CHUHTE3a, KOHTPOJIUPYIOTCS Ja00opaToOpHBIMU



METOJaMH, HECMOTPS Ha CO3JaHHE METOJOB M CPEACTB HENPEPHIBHOTO aBTOMATHYECKOTO
KOHTPOJISI.

OpHa W3 OCHOBHBIX TPYJHOCTEH, BO3HHMKAIONIMX TPU TOMBITKE CO3/1aTh HPUOOPBI KOHTPOJIS
XUMHUYECKUX M OMOXMMHUYECKHX MapaMeTPOB KYJIbTYypadbHOU KUJKOCTH HEIOCPEICTBEHHO B
(depMeHTaTOpe — HEBO3MOXKHOCTH TEPMUYECKOH CTEPMIIM3ALMU YYyBCTBHTEIBHBIX HJIEMEHTOB
TakuX NMPUOOpPOB. XUMHUYECKas CTEPWIM3ALUS JaTINKOB Oojee TpyAOeMKa, Iopora W B psie
CITly4aeB OTPULIATENIFHO CKA3bIBACTCS HA Pe3yibTaTax mporecca OHOCHHTE3A.

[TapameTprl, KOHTPOJIUPYEMBIE B MPOLECCAX MUKPOOMOJIOTHYECKOTO CHHTE3a, MOYKHO YCIIOBHO
pa3neNuTh Ha TPU TPYTIIIHL:

— ¢u3nueckue;

— XUMHYECKHUE;

— OMOXMMHYECKHE.

K ¢puzndecknm mapamerpam OTHOCATCSI TEMIIEpaTypa U IaBJICHUE B almapare, 4acToTa BpalleHHs
MEIIAJIKA, YPOBHH JKHJIKOCTH ¥ TIEHBI, MOIIHOCTh, TOTpeOiIseMas MepeMeIuBaONIIM
YCTPOHCTBOM, PACXO/1 adPUPYIOIIETO BO3/1yXa, BI3KOCTh KYJIbTYpPAIbHOM KHUIKOCTH.

OCHOBHBIE XUMHYECKHE TMAapaMETPhl, UTPAIOIINE BAXHYIO POJIb B Ipoleccax (hepMeHTaluu, —
KOHIIGHTPALUs YTJIEBOJIOB, aMMOHUITHOTO ¥ aMHHHOTO a30Ta, OMOMAacChl, HOHOB METayuIoB, pH,
coJiep)KaHNe PACTBOPEHHBIX KUCIOpPOJA W JUOKCHIA YTIIepoia B KyJIbTYpPaTbHOU JKHUKOCTH, UX
KOHIIGHTpallMsi B  OTXOJMIIEM Ta3e, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIN  IOTCHIIAAT
KyJIbTYPAJILHON JKHJIKOCTH, COJCpPKaHWE B HEW MNPEANISCTBEHHUKOB M IICJIEBBIX IPOIYKTOB
MeTabonusma.

K OuoxummueckMM  mapameTrpaM, TOKa pEeIKo  KOHTPOJIMPYEMBIM B  TIpoIleccax
MUKPOOHOJIOTHYECKOTO CHHTE3a JaKe B J1a0OpaTopusX, OTHOCUTCS COJAEpIKaHHUE B KIETKax
mukpooprann3zmoB PHK, JIHK, kmtoueBbIX epMEHTOB, BaXKHBIX MPOMEKYTOUYHBIX MPOIYKTOB
(ATP, ADP, AMP, NAD, NADP u nip.). bBoxumudeckue mapameTpbl OOBIYHO JTOBOJIBHO CI0KHO
U3MEpUTh JIabOpaTOPHBIMM  METOJaMH, 4YTO CHJIBHO 3aTPyAHSET WX MpaKTUYecKoe
HCIOJIb30BaHUE.

[Ipexxne ueM mnepedTH K ONMCAHUIO KOHKPETHBIX METOJOB H3MEPEHHS TEXHOJOTHYECKHX
napamMeTpoB (¢GepMEeHTAIlMH, OTMETUM HEKOTOpblE OCOOCHHOCTH, KOTOphIE HEO0OXOAUMO
yuutbiBaTh. Kak mpaBuio, gepMeHTaTOp CUUTAIOT alaparoM HJEATbHOIO CMEILIEHUs, IJIe
3HAYEHUS! BCEX TEXHOJIOTMYECKHX MapaMeTpoB ((PU3MUECKHX, XUMUYECKHX U OMOXUMHYECKHX)
OJIMHAKOBBI BO BCEX TOUKaxX pabouero mpocrpancTBa. Ha npakTuke 310 0OBIYHO HE TakK.

JlanHbIE O XapakTepe pacHpelesieHds TeMIepaTyp MpH CTepUIM3AlMU WU HU3MEPEHHUS
KOHIEHTPALlMd PACTBOPEHHOI'O KHCIOpPOJa B 30HE MEMIAJKU U BOJHM3M CTEHKHU ammapara npu
HCIIOJIb30BAHMHU BA3KOHM KyJbTypajabHON KHIKOCTH onpoBepratoT 370. [lpu paspaborke cucrem
KOHTPOJIsI HEOOXOAMMO BBIOPATh MECTO YCTAHOBKH COOTBETCTBYIOILIETO IaTYMKA TAaKUM 00pa3om,
YTOOBI €ro MOKa3aHMs XapaKTepU30BalU CUCTEMY B ILIEJIOM, TO €CTh ObUIM OJIM3KU K CpEAHEMY
3HaueHuto. MHorzma, HA0O0OPOT, HYXHO YCTaHAaBIMBATh JaTYMK B TOYKe, I 3HAUCHUE
U3MEpSEMOro mMapaMerpa MUHUMAIBHO (HampuMep, MpU KOHTPOJIE TeMIepaTyphbl B IMpoliecce
crepunu3anuu). Ilpu aHammze XuMHYECKMX U OHMOXMMHUYECKHMX MapaMeTpoB B Mmpodax
KyJbTYPaJIbHOM KUAKOCTH HEOOXOAUMO 00ECTIEUUTh MPEACTABUTEIBHOCTE MPOOKI. C 3TOM 11ETbI0
mpoObl  OTOMPAIOT M3 OCHOBHOM MacChl JKUIKOCTA TIOCNE CIMBAaHUSA 3acTOSsBIICHCS B
po600TOOPHOI TpyOKe KUIKOCTH B KaHaIM3aluio. B psje ciaydaeB nmpoOsl cieayeT oTOupaTh U3
pa3NMYHBIX ~TOYEK ammapata (HampuMep, TpPH  UCMHOJIB30BAHMM  MHOTOCEKIIMOHHBIX
dbepmentatopoB). PaccMOTpuM ~ KOPOTKO — TEXHOJIOTMUECKHME  TMapaMeTpbl  MPOIECCOB
MUKpPOOHOJIIOTHUECKOTO CHHTE3a U METO/IbI UX aBTOMATHYE€CKOTO KOHTPOJIS.

Temnepamypa. JIns m3aMepeHHs TeMmmepaTypbl KyIbTypalbHOW KUAKOCTH B (epMeHTaTopax
IIUPOKO MPUMEHSIOT CTEKIITHHBIC TEPMOMETPHI, YCTAaHABIUBAEMbIE B METAIITMYECKOM 3alTUTHOM
KOXKYXe, M TEPMOMETPBl CONPOTUBIEHUS. MOXHO TPHUMEHATH TaKKe MaHOMETPHUYECKUe
TEPMOMETPHI U TEPMOTIAPHIL.

Oco0pix mpobneM ¢ U3MEpeHHeM TeMIepaTypbl HE BO3HHMKaeT. EnuHCTBeHHas mpobiieMa,
KOTOPYIO MMPUXOJUTCS PeIlaTh, — TOYHOCTh U3MEpEHUH. [[eo B TOM, 4TO BO BpEMSsl CTEPHIIN3AIUN
anmapara Temneparypa jgocturaer 130-140 °C. D10 BbI3BIBaCT  HEOOXOAMMOCTH



COOTBETCTBYIOIIETO pAaCUIMpEHHs AMana3oHa W3MepeHwil. B mporecce coOCTBEHHO CHHTE3a
temneparypa 25-37°C, mostoMy ee HE0OXOAMMO NOJ/IEPKMBAaTh B OYEHb Y3KHUX Mperenax
(06b14HO *+ 0,5°C) ¥ U3MEPSATH JOCTATOUYHO TOYHO. MEXIy TeM, YeM IIUpe AUana3zoH W3MEpPEHUI
npubopa, TeM BbIIIE a0CONIOTHAS MOTPEUIHOCTh MPH 33JaHHOM KJIAcCe ero TOYHOCTH. JlaHHoe
MPOTHBOPEUYHUE YAACTCS Pa3pelInTh IyTEM CO3AaHuUs CIIBOCHHBIX JIaTYHUKOB,

OJIMH M3 KOTOPBIX PACCUYUTAH HA M3MEPEHHE TEMIIEPATyphl B Y3KOM Juana3one (Hanpumep, ot 20
1o 30 °C), a agpyroii — B mupokoMm (ot 0 go 150°C).

Hasnenue. JlaBnenne B (hpepMEHTAIIMOHHBIX ammapaTax H3MEPSIOT C MOMOIIBIO CTaHIAPTHBIX
MaHOMETPOB pa3iu4yHbIX THUMNOB. [l oOecriedyeHHss acenTUYEeCKUX YCIOBHH MaHOMETPHI
MOJICOAMHSIOT K ammaparaMm d4epe3 CHEIHaIbHbIE Pa3/elInTeNIbHbIe MEMOpaHbl, OTIEISIONINE
M3MEPHUTENbHYI0 YacTh MaHOMETpa OT BHYTpeHHEH dYacTu ¢epmenTaropa. CoBpeMeHHbIE
MaHOMETpPbI CHAOKEHBI ITHEBMATHUECKUM WJIM JJIEKTPHUYECKUM BBIXOZOM, MO3BOJISIOMINM
nepeaBaTh CUTHAJ O BEJTMYMHE JIaBJICHUS HAa BTOPUYHBIN MPUOOP MIIH Yepe3 COOTBETCTBYIOIINE
peoOpa3oBaTeIr Ha BXO/1 YPABISIOUIET0 KOMIIbIOTEPA.

Yacmoma epawenuss mewanku. YacToTy BpallleHHs] MEIIAIKU MOXXHO U3MEPATh TaXOMETPAMHU.
Haubonee pacmpocTtpaHeH TaxoMeTp reHepatopHoro Tuma. [IpuHIMI ero neicTBHS COCTOUT B
TOM, YTO TIPW M3MEHEHHWH YacTOTHl BpALICHHS Baja MEIIAJKHA H3MEHIECTCS HampspkeHUEe Ha
KJIEMMax TaxOTeHepaTropa, perucTpupyemMoe BoabTMeTpoM. ClieyeT OTMETHUTh, YTO H3MEpEHHE
ATOTO IMapaMeTpa B HACTOSIIEE BPEMs MPETyCMOTPEHO JIMIIb B JaOOPATOPHBIX W MUJIOTHBIX
(epMEHTAIMOHHBIX YCTaHOBKAaX, TaK KaK B OOJBIIMHCTBE MPOMBIIIJICHHBIX (HEPMEHTATOPOB
94acTOTa BPAIICHUS MEIIAJIKU He peryinupyercs. OIHAKO B MEPCIIEKTUBE PEryINPyeMbIi TPUBO/T
MEIIaJIKH, TO-BUUMOMY, Oy/IyT yCTaHABINBAThH M HA MIPOMBINIUICHHBIX aIlapaTax.

Yposenv kynomypanvroti owcuokocmu. WV3mMepeHwe ypOBHS KyJlbTYpadbHOW KHIKOCTH B
(dbepMeHTaTope B mpolecce KyJIbTUBUPOBAHUS MPEICTABIIAET JOBOJIBHO CIOXKHYIO TPOOIEeMy IO
psagy mnpuudH. Bo-mepBbIX, B OONBIIMHCTBE (EPMEHTAI[MOHHBIX IPOLIECCOB HalI0AaeTcs
MHTEHCUBHOE TIeHOO0Opa3oBaHue. Bo-BTOpBIX, M3MepUTENbHBIE 3JIEMEHTHl JaTYUKOB YpPOBHS
(Hampumep, MOIJIaBOK B OyMKOBOM ypOBHEMEpPE) 00pacTaroT MUKpoopraHumamu. Emie omna
TPYJHOCTh COCTOUT B HEOOXOIUMOCTH OOECIEeYeHMs] aceNTHYECKUX YCIOBHM (epMeHTaIuH,
MO3TOMY JJIsi HU3MEpPEHUsT YpOBHA B (epMeHTaTopax HENPUroJHbl MHOTHE CTaHAapTHHIE
ypoBHeMephI (OyIKOBBIE, aKyCTHUECKHE, JIEKTPOHHBIE CUTHAIU3ATOPbl YPOBHS U JIp. ).
OmnpeneneHHblii MHTEpPEC MPEACTABISIOT YpPOBHEMEpPhl MAaHOMETPUYECKOrO THIIA, JIEHCTBUE
KOTOPBIX OCHOBAaHO Ha M3MEPEHUH Pa3HOCTH JaBJICHUN B BepXHEH (HaJ >KUIKOCTHbIO) U HIDKHEH
yacTax amnmapara. PasHOCTb JaBieHM, u3Mepsemas C TOMOIIbIO JAudmaHomerpa,
MPOIMOPILIMOHAIbHA Macce CToj0a >KMIKOCTH B ammapate. [[pyroit meroa u3MepeHHs ypOBHS
(TouHee, Beca KyJIbTYpPaJIbHOH MXUAKOCTH B armapare) COCTOUT B TOM, YTO IOJ OMNOpamH
KperuieHus (GepMeHTaTopa YCTAHABIMBAIOT TEH3OMETPUYECKHE JaTYMKH, H3MEPSIONIUE BeC
amnmapara ¢ coepkaliencs B HeM KyJIbTypalbHON KUIKOCThIO. Bec mycToro anmapara u3BecTeH,
U JIETKO ONpENENIUTh BEC KYyJIbTypaldbHOW KHUAKOCTH. Takue mnpuOOpbl HUCHOIB3YIOT B
OTIBITHO-TIPOMBIIIJICHHBIX YCTAHOBKAX, BBIMTYCKAEMBIX HEKOTOPBHIMU (hUPMAMH.

Vposenv nenwvi. B mpolieccax MUKPOOHOJIOTHYECKOTO0 CHHTE3a OOBIUHO HE HYXXHO TOYHO 3HATh
YpOBEHb TEHbI B KaXKIblii MOMEHT BpEeMEHHU. J[0CTaTOYHO OMpeNeNuTh MOMEHT JIOCTHXKEHUS
OJTHOT'O WJIM JIBYX 3aJJaHHBIX 3HAUEHUH YpOBHS MEHbI, YTOOBI BOBPEMsI IPUMEHUTH TOT WJIM MHOM
cioco0 meHoramenus. [Ipocreitmuii 1 HanOosee pacrpoCTpaHEHHBIH aTYUK YPOBHS IEHBI
IpeJCTaBIsieT coO0M MeTalNIM4ecKuil CTep)KeHb, YCTAHOBJIEHHBIH BEpTUKAJIbHO B ammapare,
IIpUYEM BEPXHHUI KOHEI| CTepXHs M30JMpPOBaH OT Kopmyca (epmenrtatopa. Ilpu moctmxenun
MIEHON HIKHEr0 KOHIIA CTEPXKHS B pe3yJibTaTe M3MEHEHHUs 3aMBIKAeTCs HJIEKTpUYecKas IeMb, U
MOJIaeTCsl CUTHAJl O TOCTM)KEHUHU JAaHHOTO YpOBHA. Perynupys mojoxeHne CTEp Hs M0 BBICOTE,
MOJKHO 3aJlaBaTh pa3IMYHbIC 3HAUCHHsI YPOBHsI IEeHbI. B HEOOX0IUMBIX ciydasx (Hampumep, npu
HIMYMU JBYX WJIM TPEX Pa3IUYHBIX CHCTEM IEHOTAIIEHHs) MOXXHO yCTaHABJIMBATh HECKOJIBKO
TaKUX JaTYMKOB HA Pa3HOW BHICOTE WJIM OJJUH KOMOWHUPOBAHHBIH.

Pacxoo 6030yxa. JIns n3mepeHust pacxoaa a’dpUpYyIOIIEro BO3/yXa MCHOIb3YIOT JaTYUKU ABYX
THUIIOB: PAacX0J0Mephl EPEMEHHOT0 CEYEHUs (POTAMETPBI) C DIEKTPUUECKUM BBIXOJOM MU 0e3



HEro M pacxojomepbl Ha 0aze auadparmel ¢ auddepeHIuaIbHBIM  MAaHOMETPOM. ITO
CTaHJapTHBIE MPUOOPHI, TOITOMY HA UX OMHCAHUU MBI OCTaHABJIMBATHCS HE OyAeM.
Konuenrtpanus 6uomaccsl. OCHOBHBIM METOZOM KOHTPOJISi KOHLIEHTPAIIMH MHUKPOOPTraHU3MOB B
KyJIbTYypaJIbHOM KHUJKOCTH IO CHX IOpP OCTAETCs ONpeAeTICHNUE CyX0i OMOMAacChl B OTOMPAEMBIX
npo6ax. OH 0CTaTOYHO TPYIOEMOK, HE TIO3BOJISIET BECTHU HEMPEPHIBHOT'O KOHTPOJIS, KPOME TOTO,
HENPUMEHHM B CIIydasiX, KOrJa B IUTATEIbHON CPEe COIEPKATCs TBEP/IbIE YACTHULIbI (HAIIpUMeEp,
KyKypy3Hasl UJIM COEBast MyKa).

Jliig onpeieneHust KOHLIEHTpaluuy OnomMacchl OaKTEepHil MIIH APOKKEN HA ONTHYECKU IPO3PavyHbIX
cpelax MOXXHO MPUMEHSTh MPUOOPHI, OCHOBAHHBIE HA U3MEPEHUH ONTUYECKOW IJIOTHOCTU WIIU
cBeTopaccesiHusa. CBETOBOH JIyd IPOXOJUT Yepe3 KIOBETY CO CIOEM CYCIIEH3MH U BBIXOAUT U3 Hee
B Buzie 1 Py3HO paccesHHOTO CBETA.

Cxema npubopa Ui OnpefeacHus KOHLEHTPAUK 110 ONTUYECKON IIOTHOCTH M300paXkeHa Ha
PUCYHOK 3.
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Pucynok 5 — IlpuHnunuanbHas cxema 30H4a JAJis1 HeTIOCPEICTBEHHOT0 U3y4yeHus (piyopecleHunun
KYJbTYpPaJIbHOM )KUJAKOCTH:
A — ycumuremn; LA — wucrounuk Y®-uznydenus; D — doronpuemnuk; F1 — dubstp,
MpOMycKaronuii KopoTkoBoJiHOBoe Y D-uznyuenue (336 um); F2 — dunabTp, mporyckarommit
n3inydeHue ¢ jauuHoi BosHbl 450 HM; L1-6 — mua3b; CC — rpamyupoBoyHas KroBeTa; M —
JUXPOUYHOE 3€PKaJo, MPOMYCKAIOLee M3JIyYeHHE C JUIMHOM BOJIHBI 460 HM U oTpaxaroliee
W3JIy4eHHUE C JJIMHOM BOJIHBI 366 HM

W3MepeHne OCYHIECTBISIOT IMYyTEM PETUCTPAllMA Pa3HOCTH OINTHYECKUX TUIOTHOCTEH CJI0s
CYCICH3UHM, COOTBETCTBYIOIIMX JBYM OOJIACTSIM  CIIEKTpa —  TOTJIONICHUS  CBETa
Mukpoopranusmamu (415 um) u orcyrcrBust mnornomenus (700 um). Boigenenue oOGnacreit
CIIEKTpa OCYIIECTBIISIETCS HMHTEePPEPEeHINOHHBIMU cBeTOopuiabTpamu. CHrHai, OmpenesseMblit
Pa3HOCTHIO CBETOBBIX IOTOKOB, MPOUICIIIMX Yepe3 CJIOH CYCICH3MH B JBYX CIEKTPaJbHBIX
00acTAX, yCUIMBAETCS U TIOJaeTCs Ha PeBEPCUBHBIN aBUTaTenh. OCh ABUTATENS KECTKO CBS3aHa
C OCBIO IITPUXOBOTO ONTHYECKOTO KJIMHA, TIOMEIIEHHOTO B OJIMH U3 CBETOBBIX KaHaJoOB. Pa3HOCTh
CUTHAJIOB BBI3BIBAET BpAIllEHUE ONTHUYECKOT0 KJIMHA, KOTOPOE MPOAOIKAETCA 0 TeX IMOop, MoKa
M3MEHSIIONIAsICS TIOTHOCTh HE KOMIEHCHPYET 3Ty pa3HOCTh. OTCUET MPOU3BOIUTCS MO IIKaje,
yKa3zaTelnb KOTOPOW JKECTKO CBSi3aH C OChbio jaBurarens. ONTUYECKUN KIMH OOecTeuynBaeT
JTUHEINHOCTh TTOKa3aHUi Mpudopa 1Mo ONTUYECKON TIOTHOCTH.

B Hacrtosimiee Bpemsi HCTONB3YIOT PAa3IUYHbIE THUITBI MIPUOOPOB ISl U3MEPEHUS KOHIIEHTPAIUN
OMOMACCHhI 1O ONTHYECKOH TUIOTHOCTH.

Humencusnocms Ovixanus xynvmypsl. UHTEHCUBHOCTD JIBIXaHUS KYJIBTYPHl MUKPOOPTaHH3MOB
XapakTepu3yeTrcs  KOJIMYECTBOM  KHUCIOpoAa  (OUOKCHAa  yriepoja), IMOTpeOIsieMoro
(BBLIEISIEMOT0) B EIWHUIY BPEMEHH EAMHUIEH o0beMa KyIbTYypaJbHON JKUIKOCTH B
dbepmenTtarope. [l KOHTPOJIS MHTEHCUBHOCTD JBIXaHHSI HEOOXOIMMO U3MEPATH KOHIICHTPA-IUIO



KHcnoposia (IMOKCHIa yriepoia) B BRIXOAAIIEM U3 (epMeHTaTopa Bo3ayxe (Ta3oaHaan3aTophl
tuna I'TMK-IT unmu MH-5122 ans u3MepeHus KOHIEHTpALMM KHUCIOpoJa W Ui JUOKCH]A
yraepoga — OA-2209). B coBpeMEHHBIX aBTOMAaTH3HPOBAHHBIX (PEPMEHTALMOHHBIX CHCTEMax
napaMeTpsl, Kak ¥ Jpyrue KOMIUIEKCHBIE XapaKTEPUCTUKH MPOLIECCa, PACCUUTHIBAIOT C TOMOIIBIO
MHUKPOIPOLIECCOPOB UM yIpasisitomux BM.

lapyuanvnoe oasnenue pacmeopennozo kKuciopooa. KoHTpoJb 3TOro napaMmerpa UMeeT BaKHOE
3HaYeHHWE JUII MHOTHX MPOIECCOB MHUKPOOHOIOTMYECKOTO CHHTE33, XapaKTePU3YHOIIUXCS
BBICOKHUMHU CKOPOCTSIMH POCTa OMOMAacChl W OOJBIION BA3KOCTHIO KYJBTYPAJIbHOU KUIKOCTH.
Cucremamu usmepenusi pO2 OCHAIIAIOT MPAKTHYECKH BCE J1a0OpaTopHbIe (PepMEHTAI[OHHBIC
YCTaHOBKH, a TAK)K€ HEKOTOPHIE ONBITHO-IIPOMBIIUICHHBIE M TPOMBIIIIICHHBIE (PEPMEHTATOPEI.
Brimyckaemble 3a pyOexoM IaTUYMKU pacTBOPEHHOTO kuciopoaa (¢pupmer «bexman» u «Hbio
BponeBuk», «MuiyObucu» M Jp.) OCHOBAHBI Ha METO/E MNOJSAPOTPaPHUUECKOrO OIpeNeTIeHUs
TU(pQPY3UOHHOTO IMOTOKA KHUCIOpOAa yepe3 MeMOpaHy, OTIENSIOIIYI0 BHYTPEHHIOI MOJIOCTh
JATYMKA, 3aIMOTHEHHYIO JIEKTPOIUTOM, OT OKpYXKarolen cpeabl (puc. 6).
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Pucynok 6 — Jlatunk pactBoperHoro kucioponaa InLab 605-ISM  mist )x€cTKUX yCiaoBHi

[Ipy wm3MeHEeHMM NapUUaTbHOTO JABJICHUS PACTBOPEHHOIO KHCIOPOJa MEHSETCS BEIMYMHA
ANIEKTPOJIBIKYILIEH CHIIbI, BbIpaOaThiBa€MON JAaTYMKOM. 3HAY€HUE 3.1.C. PErUCTpUpyeTrcs
COOTBETCTBYIOIIIUM BTOPHUYHBIM MPHOOPOM (MUJLTUBOJILTMETPOM WIIM TMOTEHIIMOMETpoM). Bo
BpeMsl TEpPMHUECKON CTepUIM3any pepMeHTaTOpa aleTaTHhIN Oydep, HaXOIAUNHCS B JaTUHKE,
KHITUT, HO €ro Maphl KOHJEHCHUPYIOTCS B IIJAHTE W CTEKAlOT oOpaTHO B JaTduk. JlaTumk
BbIIepKUBaET OT 10 10 20 UMKIOB CTEPUIM3AIIMU, HE TEepss YyBCTBUTENBHOCTH. [lapunanbHoe
JTABJICHUE PACTBOPEHHOrO JUOKCHAA yriepoaa. [nokcua yriepoaa, BeIICISIONIMNACA B MPOLEcce
JBIXaHUSI MUKPOOPTaHU3MOB, PACTBOPSIETCS B KYJIbTYPaTbHON KHUIKOCTH U HEPEIKO HHTUOUPYET
pPOCT KyJBbTYpPhl U OMOCHHTE3 IIEJCBBIX MpOayKToB. MHorma, HaoOOpOT, AJIT HOPMAIHHOTO
pPa3BUTHSA KyJIbTYphl HEOOXOAMMO TMPHUCYTCTBUE ompesaeseHHoro koiaumdectBa CO2, modToMy
KOHTPOJIb cojepkanust pacTBopeHHoro COz B mporeccax (epMEHTalUH SBIISICTCS Ba)KHOU
3amaueit. PacTBopeHHbIN nuoKcH I yriepoaa 1uddyHaupyeT uepes GToporiacToByro MeMOpaHy B
pacTBOp, UTO BbI3bIBAECT U3MeHeHue pH.

Bennuuny pH Bo BHyTpeHHEH MOJIOCTH AaTYUKA U3MEPSIOT C MOMOILBIO CTEKJISTHHOTO 3JIEKTPO/Ia.
Huamnazon uszmepenus ot 1 go 25 klla.

Henocratku takoro gatdyvika — BBICOKas MHEPUMOHHOCTb, YyBCTBUTEJIBHOCTh K TEMIIEpATYpE,
HEJIMHENHOCTh T'PaJlyMpOBOYHOM XapaKTEPUCTUKU U HEBO3MOXKHOCTh TEIJIOBOM CTEpUIIM3ALINU
(pucyHoK 6).

Bo BHUUMA pa3paboran [maT4MK [JaBJICHHS PAaCTBOPEHHOrOo AMOKCHUIA  yriepoja

muddysuonnoro tumna. OH MpencTaBisieT co00i MeTaJUIMYECKU KapKac, Ha KOTOPbI HaMoTaHa
TpyOKa U3 CUIMKOHOBOHM pe3uHbl. J[nokcua yriaepona auddyHaupyeT yepe3 CTeHKU TPYOKHU BO
BHYTPEHHIOIO IOJIOCTh JAaT4MKa, OTKyAa BbIAYBAeTCSl MOTOKOM IPOKAYMBAEMOIrO 4epe3 JaTUHK
BO3/1yXa WK APYroro razo-Hocutesns B razoananu3atop CO2. C mOMONIIBIO 3TOTO 1aTYUKA MOXKHO
u3mepsaTh pCO2 nByms crioco0amu: ¢ dy3nOHHO-MIPOTOYHBIM U AUPPY3HOHHO-UMITYIbCHBIM. B
IIEPBOM CJIy4ae ra30HOCUTEIb IPOAYBAIOT YEPE3 JAaTUUK HEMPEPBIBHO C IOCTOSTHHBIM PACX0I0M, a
BO BTOPOM — UMITYJIbCHO. [TpH BBIIEp>KMBAaHUU Ta30HOCUTENSI BO BHYTPEHHEH MOJIOCTH JaTYMKa B
TE€4YEeHHE HEKOTOPOTO BpeMeHH 6e3 MPOTOKa MPH MCIOIb30BaHUH BTOPOTO BapHAHTA 3HAYUTEIIHHO
(8 15 pa3) mnoBbllaeTcs 4YyBCTBHUTENBHOCTh CHCTEMBI HU3MEPEHHs, XOTS YBEIUYHBACTCS
3ana3JbIBaHue MMOKa3aHHH.
Konuentpanuuss amMMoHuUNHOrO a3ota. (OCHOBHBIM METOJIOM OIpEACNIeHUs] KOHILIEHTpaluuu
aMMOHHIHOTO a30Ta B KYJIbTYPaIbHOHN KHJIKOCTH IO CHUX TOp SBISETCS TaOOPATOPHBIN METON
OTTOHKH B KUCJIOTY. ITOT TPYIOEMKHUI aHATIN3 UMEET HEBBICOKYIO TOUHOCTh, 0COOEHHO B 00JIaCTH
ManbIX KOHLEHTpauuid. C ero MnoMOUIbI0 HEb3s OCYIIECTBIATH HENPEPBIBHBIA KOHTPOJb
KOHIIEHTpAaMM aMMOHHMHHOIO a30Ta, YTO 3aTPYAHSET MPOBEICHUE PErYIHPYEMBIX IPOLIECCOB
bepmeHTaINN.



B nocnennue roapl LIMPOKO pacpOCTPaHIETCs. METO U3MEPEHUS KOHLIEHTPALIUU aMMOHUITHOTO
a30Ta C TIOMOIIBIO TA309yBCTBUTENBHBIX AMEKTPOAOB. 1o 3TOMy MeToay npoly KyJIbTypaIbHON
xuakoctu nommenaunBaror g0 pH 11-12. Ilpm 3ToM HOHBI aMMOHHS HpPEBpAIIAIOTCS B
ra3o00pa3Hblii aMMHaK, KOTOPbIA MUPPYHAUPYET uepe3 ra30HENPOHHLAEMYI0O MEMOpaHy BO
BHYTPEHHIOIO MOJIOCTh AaTYMKA, KOHCTPYKIIUS KOTOPOro cxojaHa ¢ aardyukom pCOo.

Wzmensiercs BenmmunHa pH OydepHoro pacTBopa, u3mepsieMasi CTEKISTHHBIM 3JIEKTPOIOM. AHAIIN3
KOHLEHTPAaLlUl aMMOHUIHHOIO a30Ta MO ONHUCAaHHOMY MeTony anutcs 5-10 mun. BMecTo 1,5-2 4
pu oTroHke. Kpome toro, oH gaet 60s1ee TOUHbIN pe3yibTaT, TaK KaKk B3aUMO/IEHCTBUE 1LIEJI0YH C
po00oil MPOUCXOAUT PU HOPMATBHOM TEMIIEpaType, ¥ CHUYKAETCS YMCIIO MOOOYHBIX PEAKIIHUH.

K coxanenuto, JaHHbBII METOJ HENPUTOACH JUIsl HENIPEPHIBHOTO KOHTPOJS aMMOHUHHOTO a30Ta
HEINOCPEJCTBEHHO B amnapare u3-3a HeoO0XOAMMOCTH NOJILEIaYMBaHUs IPOoObl Iepes
n3MmepenueM. Eme oauMH MeToA HENpephbIBHOTO KOHTPOJISI COAEpkaHUS aMMOHHHHOIO a3oTa
OCHOBaH Ha MCIOJb30BAaHUU CTEKISHHBIX HMOHOCEIEKTHBHBIX 3JIEKTPOJIOB, B YAaCTHOCTU THIIA

SCIT1-91-07 (puc. 7).
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Pucynox 7 — Jlaruuku InPro 5000 ansa onpeneneHus KOHUEHTPALIMT
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Pucynoxk 8 — CxeMa CTEKIIHHOTO HOHOCEJIEKTUBHOTO JIEKTPOIa

[IpuHIMIT AEUCTBHUS TaKUX SJIEKTPOJOB AaHAJOTMYEH NPUHLMMNY JEHCTBUS HaTdyukoB pH.
JIOCTOMHCTBAa HMOHOCEJIEKTHBHBIX JJIEKTPOJAOB — BO3MOXKHOCTh HEMPEPHIBHOTO KOHTPOJI,
YCTOMYMBOCTh K TEIJIOBOW  crepwnm3anuu. OpHako 00JacTh WX TPUMEHEHUS B
MHKPOOHOJIOTMYECKON MPOMBIIIJICHHOCTH BEChbMa OTpaHMYEHA HM3-3a TOTO, YTO HAa PE3yJbTaT
OTIPEJICIICHUS] CYIIECTBEHHO BIHUSIOT COACpIKalIecss B OOJBITUHCTBE (hePMEHTAIIMOHHBIX CPE.l
WOHBI Kanus W HaTpus. Hapsay ¢ omvcaHHBIMH METOJAMH IS ONpPECIICHUs] KOHIICHTpalUuu
aMMOHHUHHOTO a30Ta UCIOJIB3YIOT aBTOMATHYECKHE YCTAaHOBKH ISl TATPOBAHUS, pab0Ta KOTOPBIX
OCHOBaHa Ha pPEaKIMd HOHOB aMMOHHUS C (HOPMAIMHOM, COMPOBOXKIAFOIICHCS BBIICICHUEM
KHUCJIOTHI.

Konyenmpayus yeneeooos. KiaccmdeckuM METOJIOM aHAJIM3a KOHIIGHTPALIUM YTJICBOJOB B
(hepMEHTAIlMOHHBIX JKUJIKOCTAX sBisieTcss jgabopatopHbiii Meron Iloopns. C ero momorpro
ONPENENSAIOT CYMMapHOE COAEpKaHHE B Cpele PEeAyLUPYIOIIMX BEUIECTB. IJTO SBIAETCA
HEJOCTaTKOM, TaK Kak HE BCE pPEAyLUPYIONIME BEIIeCTBA MOTYT OBbITh HCIOIb30BAHbI
MHKpoopranu3smMamMu. Hepenko ObiBaer, uto aHaim3 mo Illoopiro mMoka3piBacT HaaU4KMe B
(hepMEeHTAlMOHHOW JKUJIKOCTH 3HAYUTEIBHOTO KOJIUYECTBA PEIyLHMPYIOMIMX BEIIECTB, a POCT
KyJbTYpPBI IIPEKpAIAeTCs M3-3a HCUEPIIaHUsI TOCTYITHBIX YTIIEBOIOB.

JInst u3MepeHusi KOHUEHTPALMH YIJIEBOIOB BCE IIMPE UCIOJIb3YIOT METO/IbI aHAJIN3a, OCHOBAHHbBIE
Ha MPUMEHEHUU JAaTYMKOB C MMMOOMIM30BaHHBIMU (epMeHTamu. JleficTBUE Takue AATYUKOB
MOXXHO TMPOWJUTIOCTPUPOBATh Ha TMpuMepe (EepMEHTHOro »dIeKTpoja JUisi H3MepeHus
KOHIIEHTPAllMK TIIOKO3bL. JlaTuMk mpenctaBisieT coO0Oi OOBIYHBIN KHCIOPOAHBIM AIEKTPOI,
MOKPBITHIA TMJICHKOW ¢ UMMOOWIM30BAaHHOM TIIOKO300KCHAa30u. [Ipu morpykeHuu aaTdyuka B
AKUJKOCTh, COAEPIKAIIYI0 TIIOKO3Yy, Ha MOBEPXHOCTH IJIEHKH MPOTEKAET PEeaklMs OKUCIEHUs
TJIFOKO3BI KHCIIOPOJIOM ¢ 00pa3oBaHUEM TIFOKOHOBOW KUCIOTHI U BOJBL. [Ipu sTOM conmepskanue
PacTBOPEHHOTO KHCIOPO/Ia B OKOJIOMEMOPaHHOM MPOCTPAHCTBE CHUKAETCS, UTO PETUCTPHPYETCS
KHUCTIOPOJIHBIM DJIEKTPOAOM. UTOOBI HCKIIOYNTH BIMSHHUE PACTBOPEHHOTO KHUCIOpOAa Ha
MOKa3aHusl, MPEAJI0KEH AATUYUK U3 JBYX KUCIOPOJHBIX 3JEKTPOJIOB, U3 KOTOPHIX OJIMH MOKPHIT
(dbepMeHTHON MeMOpaHOW, a BTOpOH — He MOKpHIT. Ha BX0J BTOpUYHOrO mMpubOpa Mpu ITOM
MO/IA€TCs CUTHAJ, PaBHBIN Pa3HOCTH HAMNPsHKEHUH, BIpabaThIBAeMbIX 000OUMU IIIEKTPOIaAMHU.



Samauuns
1 MI3yuuTh onepaTuBHOE YIPaBICHUE MUKPOOHUOIOTUYECKUMHU TIPOIIECCaMHU.
2 VI3y4uTh METOBI ¥ TTApaMETPhI KOHTPOJIS.

KoHTpoibHBIE BOITPOCHI

1 Kakue cyniecTByroT METO/bI KOHTPOJIS 32 OMOTEXHOJIOIMUECKUMHU ITpoLeccamu?

2 3a KakMMH OCHOBHBIMU ITapaMeTpaMy IPOLECCOB KyIbTUBUPOBAHUS IPOBOJIUTCS KOHTPOJIb?
3llonsitue o Oumopeaktope. OCHOBHBIE KOMIIOHEHTHI OWOpeakTopa ¥  BaKHEHIIME
TEXHOJIOTHYECKue napameTpbl. O0CiyKuBaHue OMOPEaKTOPOB.

4 TlepeuncnuTe U OXapaKTepU3yWTe OCHOBHBIE TUIIBI OMOPEAKTOPOB.

5 Kakue (axTopbl onpeaesnstoT BHIOOp KOHKPETHBIX METOJIOB BBIJICTICHUS M OUUCTKH? OnuinuTe
OCHOBHBI€ 3Talbl [IPOLIECCA BBIJICICHUS U OYUCTKU KOHEUHOTO MPOIYKTa.

6 MeTopl KOHCEpPBAIIMH IIEJIEBOTO MPOAYKTA. 3AIIUTHBIC CPEIbI.

7 IlepeuncnnTe OCHOBHbIE MOKA3aTeNN Ka4eCTBA LIEJIEBOrO MPOIyKTa.

IIpakTuyeckas padora Ne7
«buorexHo/i0orn4ecKkne CUCTEMbI NPOU3BOACTBA. BLIOOpP ONTUMAIBHBIX YCJI0BHIl — CHCTEMBbI
sKH3Heo0ecneyeHus: 0M000HLEKTA JAJIA OMOCHHTE3a H MAKCMMAJILHOI'0 BHIX0a 11€JI€EBOI0
MPOAYKTA»

ean 3ansTUSA:

N3yunTh ONTHMAaIBHBIE YCIIOBHSI CHCTEMBI XKHU3HE00eCIeueH!s] OMOJIOTMUECKUX 00BEKTOB.
O6opynoBaHue U MaTEPHAIIBIL.

MynsTuMeauitnoe odbopynoBanue, npeseHranun MS Office Power Point mo teme 3ansTusi.
1.3anmonauTh TabmUIy «Cucrema xuzneodecneuenus (CXKO)

O0M000BEKTa, B 3aBUCUMOCTH OT «BapHWaHTa» OnoTexHosorudeckoro mporecca (bI1) u ¢ynkuii
onooobekTa (bO)».

I'maBHOE B cucteme
OcHoBHbIe BapuaHThl bIT Oynkuun bO )kuzHeobecnieuenus (CXKO)
61oo0BeKTa
[Tpumepsnr:
IIpumepsi:

1 xak HpOMC)KYTO‘{HbIﬁ oTaIl
2 KaK 3aKJIIYNATEIBHBIA 3Tan

IIpumepsi:

2. 3anoIHUTH TAONIHUILY.

CucreMa )XM3HEOO0eCIIeUCHHS KYJBbTYPBI KJIICTOK

Beicuiue pactenus | JKuBoTHsIe

1. CnocoOHOCTh K aBTOHOMHOMY CYIIECTBOBAHHMIO M PA3MHOKEHHUIO B OOBIYHBIX YCIOBHSIX
BHELIHEH CpeJibl

+/- | +/-

2. TOTHUIIOTEHTHOCTh

+/- | +/-

3.1. CnenunansHuble METaOOINUTEI
3.2. Makpo31eMeHTbI
3.3. MuKpo3J1€MEeHThI




3.4. YriaeBoasl

@UTOTOPMOHBI, BHOCHMBIE B cpeny | MHAyKTOpPBI MUTOTHYECKOTO IIUKIIA
110CJIEZIOBATEIBHO UM COBMECTHO
1.AykcuHsl 2.1l TOKMHUHBI

Y 1 ITpumepsl
(mpuMmepsl:. ... (mpuMepsl. ..

4. 3ammra 0T KOHTAaMUAHAIIUNA

4.1. CobmroseHue yCIOBH acENTHKU: (NMEPEUYHCIUTH TMpaBWIA BBIIOJIHEHUS ACENTHKH pU
KyJIbTHBHPOBAHHUHU IN Vitro)

4.2. OOecriedeHHe TEPMHUTUYHOCTH BCEX COCAMHEHMH B ammaparype: (yka3aTb dYeM
o0ecrieynBaeTcs)

5. Cet

6. Temneparypa

7. Aspanus

8. Anparnus

9. JloGaBiieHNe aHTHONOTHKOB

*myHKTHI 5,0,7,8 — yKa3aTh ONTUMAaJIbHbIE TAPAMETPHI

KoHTpoJibHbIE BONPOCHI (TEKYHIEMY KOHTPOJII0):

1. OcCHOBHBIE «BapHUAHTH) OMOTEXHOJOTHUIA: OMOTEXHOJOTHUECKHM MPOIECC Kak 0a30BBIM 3Tarl.
XKuzneobecreueHre MUKpOOPraHU3MOB KaK UCTOYHHUKA Ouomacchl. [Ipumepsr.

2. buoTexHOoJIOrnYecKui mpouecc Kak MpoOMEKYTOUYHBIN, KaK 3aKIIOYUTENIbHBIN ATal CO3JaHUs
ne4e6HOoro, MPOoPUIAKTUYECKOT0 UM IUAarHOCTHYECKOTo npemnapara. [Ipumepsi.

3. Co3ganue ycinoBuUM JUIsl HOJAEpKaHUS >KU3HeoOecredeHus 0M000bEeKTa U MAaKCHUMAaJlbHOTO
CHHTE3a LIeJIeBOro MPOAyKTa IMPU HanboJiee CI0KHOM BapuaHTe OMOTEXHOJIOIHUECKOT0 Mpoliecca.
[Tpumepsi.

4. XuzneoOecnieueHrue KyJIbTyp KIETOK BBICIIMX pacTeHUid. DEHOMEH «TOTHIIOTEHTHOCTH.
[lepeuncnuth (GakToOpsl, BIMAIOMIME HAa POCT KYyJIbTYypbl KJIETOK pacTeHuid. DUTOrOpMOHBI,
KJaccuukaus.

5. KynabpTypsl ®UBOTHBIX KJIETOK, WX BUJBI, XKM3HeoOecrneueHue. MHIyKTOpbl MHUTOTUYECKOTO
UK.

6. [IpoGieMbl TM30r€HUH U OHKOT'€HOB MPH KYJIbTHBUPOBAHUU OHMOOOBHEKTOB.

7. TexHoreHHasi SKOJOTrMYecKasl HUIIA Ui CYIIECTBOBAHHS MUKPOOOBEKTOB B MOHOKYJIBTYDE.
Tunsl 6uopeakTopos.

7. Kputepuu nmonbopa GpepMeHTEPOB IPH pealin3allii KOHKPETHBIX LIeTeil.

8. Knaccudukanus OvocHHTE3a MO TEXHOJOTMYECKHM MapaMmerpaM, MPUHIHUIBI OpraHU3aliH
MaTepUalbHbIX  MOTOKOB: MEPUOJWYECKUM, MOIYyNEPUOJUUYECKUN,  OTHEMHO-I0JIUBHOM,
HEeMpPepBIBHBIN; TITyOUHHAs, TOBEPXHOCTHAS (pepMEHTAIIS, MACCOOOMEH.

IIpakTnyeckas padora Ne§
«OCcHOBBI OMOTEXHOJIOTHH NPOU3BOACTBA U KOHTPOJISI AHTUOUOTHKOB)

Iean 3ansaTHs:

O3HakoMJIEHHE ¢ OCHOBaMHU OMOTEXHOJIOTUH MPOU3BOACTBA M KOHTPOJISI aHTUOMOTHKOB.
Ob6opyoBaHue 1 MaTepUAIIbI

MynsTuMeauiinoe obopynoBanue, npesetranun MS Office Power Point o Teme 3ansTus.




1 TexHosorns 6MOCHHTE3a MPENapPaTOB AHTHOMOTHKOB /ISl CeJIbCKOI0 X0351iicTBa
TpaauuuoHHbIe peACTaBICHUs 00 aHTUOMOTHUKAX, T aHTUOMOTUYECKHUX BEI[ECTBAX, CBA3AHBI

C HX IIMPOKUM IIPUMEHEHMEM B COBPEMEHHOM MeAMIMHE M BeTepuHapuu. Hexoropsie

AHTUOMOTHYECKUE TIpernaparbl MPUMEHSIOT KaK CTHUMYJSTOPbI POCTa >KMBOTHBIX, B OOpnOe ¢

00JIe3HAMHU paCTEHUH, IPU KOHCEPBUPOBAHUH MHUIIEBHIX IPOTYKTOB M B HAYYHBIX UCCIICIOBAHUSAX

(B 00macTy OMOXMMHUH, MOJICKYJISIPHOW OMOJIOTHH, T€HETHKE, OHKOJIOTHH).

CoBpeMeHHOE olpesiesieHue TepMUHA «aHTUOUOTUK» npuHamnexuT M. M. llemsakuny u A. C.

XoxJioBy (1961), koTopblie MPEUIOKUIN CYUTATh AHTUOMOTUYECKUMU BEIIECTBAMU BCE MPOAYKTHI

oOMeHa JII0OBIX OPraHU3MOB, CIIOCOOHBIE H30MPaTEIbHO yOUBATH HITH MOJIABIIATH POCT U Pa3BUTHE

MUKpPOOPIraHu3MoB (0akTepuu, rpulbl, BUPYChl U JIp.), a TAKKe€ HEKOTOPBIX 3JI0KAYECTBEHHBIX

HOBOOOpPa30BaHUI.

B coorBerctBuu ¢ kiaccudukaiuend, B OCHOBE KOTOPOM JIEKUT XUMHUYECKOE CTPOCHHE,

BCEONMCAHHbIE aHTUOMOTUKHN MOXHO Pa3AeIUuTh Ha CIIEIyIOIINE IPYIIIbL:

1) anukIu4eckre coeMHEeHus (MCKIIIouas )KUPHbIE KUCIOTHI U TEPIIEHBI);

2) anUIUKINYECKUE COeTMHEHUS (B TOM YMCIe TETPALUKIINHBI);

3) apoMaTHYECKUE COCTUHECHHS;

4) XMHOHBI;

5) KuCAOpOACOAEpKAIINE TETEPOIMKIIbI;

6) azoTcoepIKaIIe reTepOLMKINYECKUEe COeTMHEHNUS,

7) nenTUabl.

[TosnHOCTBIO XMMHYECKasi CTPYKTYpa YCTAaHOBJIEHA JUIsl OJTHOM TPETH U3BECTHBIX aHTUOMOTHUKOB U

TOJIBKO TOJOBMHA W3 HUX MOXeT ObITh TOJydyeHa XUMHYecKuM myTeM. I[loatomy

MHUKpPOOHOJIOTHYECKUN CIOCO0 MOJTydeHUs aHTUOMOTUYECKUX CPE/ICTB OueHb akTyaneH. CuHTe3

MHUKPOOpPraHW3MaMHU aHTUOMOTHKOB — OJHA W3 (OpPM MPOSBIECHUS AHTaroHU3Ma; CBS3aH C

OIPEJICJIEHHBIM XapaKTepOM OOMEHa BEIECTB, BO3HUKUIMM M 3aKpEIUICHHBIM B XOJE €ro

9BOJIIOIMH, T. €. 3TO HACJIEACTBEHHas: OCOOCHHOCTb, BBIPAXKAOLIAsCS B 00pa30BaHUU OJHOIO U

OoJsiee ONpENENeHHbIX, CTPOro CHEUM(PUUHBIX Ul KaXIOro BHJA AHTUOMOTUYECKHX BEILECTB.

Bo3zaelicTBys Ha IOCTOPOHHIOI MHUKPOOHYIO KJIETKY, aHTUOMOTHK BbBI3bIBAET 3HAYMUTENIbHBIC

HapylleHus: B ee pa3BuUTHM. HekoTropble U3 aHTMOMOTHMKOB CHOCOOHBI IOJAABIATH CHHTE3

000J104KM OaKkTepuanbHON KJIETKM B IEPUOJ PAa3MHOXKEHUs, Ipyrue BO3AEHUCTBYIOT Ha ee

LUTOIUIa3MATUYECKYyI0 MeMOpaHy, W3MEHsAs NPOHMLAEMOCTb, 4YacTh M3 HUX sBISETCA

MHIHUOMTOpaMH peakiiii oOMeHa BELIeCTB.
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Pucynok 10 — Cxema momydeHust aHTUOMOTHKOB:
1 — BBIpaIIMBaIOT YUCTYIO KyJIbTYpY TpHOKa; 2 — OAHOBPEMEHHO TOTOBSIT
MUTATENBHYIO CPENy; 3 — CTEPHWIN3YIOT; 4 — OXJIAKIAIOT; 5 — BIPAIIUBAIOT
MOCEBHOM MaTepualt; 6 — MOCEBHOM MaTepuasl BHOCAT B YaHbI C MUTATEIbHON
cpenoit; 7 — puiibTp; 8 — yaH; 9 — UK BBIACIICHUS ICHUIMJIINHA METOI0M
«3aMeHbl pactBopuTeis»; 10 —3amoposka; 11 — yganenue nbja;

12 — ynmakoBka

HecMmoTpst Ha MHTEHCHMBHOE M3yUEHUE MEXaHU3Ma JICHCTBUS pa3IUYHbIX aHTHOWOTHUKOB, JalIeKO
HE MOJIHOCTHIO BBISBIICHO UX BJIMSHHME Ha OOMEH BEIIECTB Jake B KJIETKaX OaKTepuil, KOTOpbIe
SIBJISFOTCSI OCHOBHBIMU OOBEKTaMH HCCIIETOBAHUS.

B nacrosmiee Bpems omucano Oosiee 3000 aHTHOMOTHMKOB, HO TOdbKO 150 M3 HUX HaNUH
MpakTH4ecKoe nmpuMeHeHue. Hiwke Oyaer paccMOTpeHa TeXHOJIOTHsSI TPOU3BOJICTBA TEX U3 HUX,
KOTOpBIE OTHOCSATCS K MPOAYKTaM MeTabosi3Ma MHUKPOOPTaHM3MOB, U HAalUIM MPUMEHEHHE B
CEJIbCKOM XO0341CTBE B BHJIE COOTBETCTBYIOUINX 100aBOK K KOpMaM (KOPMOBbIE aHTUOMOTHUKH) U B
KauecTBE CPEACTB 3allUThl PacTeHUil. B TedeHWe MHOTHX JIeT aHTHOMOTHKH HCIIONB3YIOT Kak
CTUMYJISITOPBI POCTa CENbCKOXO3SHUCTBEHHBIX JKUBOTHBIX M MTHUIBI, KaK CPeACTBa OOpHOBI C
3a00JIeBaHUSMHU PACTCHUN U TIOCTOPOHHEH MUKPOQIOPOH B psijie OpOAUIBHBIX TPOU3BOJICTB, KaK
KOHCEpPBAHTHl NHUUIIEBBIX MPOAYKTOB. VX NIpUMEHEHHWE B CEIbCKOM XO35WUCTBE IMPUBOIUT K
CHIDKEHHIO 3200JI€Ba€MOCTH M CMEPTHOCTH, MPEKIIE BCETO MOJIOIHAKA, M K YCKOPEHHIO pOCTa U
Pa3BUTHIO )KUBOTHBIX U MTHUIIBI, CIOCOOCTBYET COKPAIIIEHUIO KOJTMYECTBA MOTPEOIIeMBIX KOPMOB
B cpeaneM Ha 5-10 %. [Ipu npumMeHeHnn aHTHOMOTHUKOB B CBUHOBOJICTBE OT Kaxk1oi 1000 cBuHEH
nonoaHuTenbHo noayyarT 100-120 i msaca, ot 1000 kyp-Hecytiek — 10 15 ThIC. U1 B TO.
MexaHu3M CTUMYJIUPYIOUIETO ACHCTBHS aHTHOMOTUYECKUX BEIIECTB TAaKXKe HENb3s CUUTAThH
MOJIHOCThIO  BBISICHEHHBIM. Bujgumo, crumymupyoomuid 3hdekT Bo3AeWCTBUS — HHU3KHX
KOHIIEHTpAllud aHTUOMOTUKOB Ha OPraHu3M >KMBOTHOTO CBSI3aH, B OCHOBHOM, C JIByMs
(dakTopaMu: BO3JEHCTBIEM HAa MUKPOQIIOPY KUIICYHUKA WM HETIOCPEICTBEHHBIM BIMSIHUEM Ha
OpraHW3M KHUBOTHOTO. B mepBoM ciydae aHTUOMOTHKH CIIOCOOCTBYIOT YBEIWYCHHIO YHCIIA



MOJIE3HBIX ~ MHUKPOOPTaHHM3MOB, CHUHTE3UPYIOIIMX BUTAMHHBI U  TPEoOJIafalomux  Hal
naTtoreHHbIMH (popmamu. OHU CHIDKAIOT YUCIIO BPEIHBIX JJIs OpraHu3Ma >KUBOTHOTO, MUKPOOOB,
HCIOJIL3YIOMUX OMOJOTUYECKH AaKTUBHBIC BEIIECTBA W OOpA3yIOMUX TOKCUHBI, HMEIOIINE
MATOTEHHBIC WJIM YCJIOBHO NATOreHHBbIE (OpPMBI. AHTHOMOTHKH OKA3bIBAIOT BIHUSHUE Ha
MUKpPOOPTaHU3MBI, MPUCYTCTBYIONIME B KHUIICYHUKE, CIOCOOCTBYS CO3/IaHUI0 YCTOWYMBBIX
ITAMMOB, MEHEE BpPETHBIX JUIS >KUBOTHOTO, H3MEHSIOT METa00JM3M MPHCYTCTBYIOIIHX
MUKpPOOOB. OHU BBI3BIBAIOT MIEPEMEIIEHUE MUKPOOPTAaHU3MOB B KUIIICUHUKE KUBOTHOTO; IO/ HX
BIIMSTHUEM HAOJIOAaeTCsl CHUKCHHE CYOKIIMHNYSCKUX HH(DEKIIHA, 9acTO 3aMeJISIONIUX PA3BUTHE
MOJIOIHSIKA, CHHKeHHE pH COIepKUMOro KUIIIEYHNKA, YMEHBIIICHHE TTIOBEPXHOCTHOT'O HATSDKECHUS
KJIETOK OPTaHU3Ma, YTO CIIOCOOCTBYET YCKOPEHHIO UX JICICHUSI.

Bo BTOpOM ciiydae B opraHu3Me KHBOTHOTO HAaOIIOJAeTCSl CHHEPTHU3M JCHCTBHS TOPMOHOB,
pacTeT KOJUYECTBO POCTOBBIX TOPMOHOB, YCKOPSIETCS IPOIECC MOTPEOJICHUS IHUIIH, PacTeT
MIPHUCIIOCOOISIEMOCTh OPraHu3Ma K HeOJIaronpHusITHBIM yCIoBusM. [1oj BIHsTHIEM aHTHOMOTHKOB
CHIDKAETCS TTOTPEOHOCTH )KMBOTHOTO B BUTAMUHAX, YBEIIMIMBACTCSI CHHTE3 BUTAMUHOB TKAHSIMH,
CTUMYJUPYETCS CHUHTE3 CaxapoB W BHTaMWHAa A W3 KapoTHHA, PaCTET CKOPOCTh CHHTE3a
(dbepmeHTOB, oOpa3yeTcsi MEHbIIIE MOOOYHBIX MPOAYyKTOB. Kpome Toro, pacrer abcopOunoHHas
CIIOCOOHOCTH TKaHEW, CTUMYJIMPYETCS OTPeOICHNE META0OTUTOB.

KopmoBble aHTHOMOTHKM TIPHMEHSIOT B BHAC HEOUYHIICHHBIX IPEIapaToB, KOTOPHIC
MIPEICTaBISIOT COOO BBHICYIIICHHYIO OOMAaccy MPOAYyIeHTa, COAEPIKAITYI0 TTOMUMO aHTHOMOTHKA
aAMUHOKHCIIOTBHI, (JePMEHTHI, BATAMHUHBI TPYIITLI B 1 1pyrie OMOIOTHYeCKH aKTUBHBIC BEIIESCTRA.
[TosrygaeMble TpemapaThl CTAHAAPTH3YIOT MO AKTUBHOCTH WJIM KOJWYECTBY BXOJSIIETO B HX
COCTaB OCHOBHOT'O BEIIECTBA, YUNTHIBASI MU HE YUNUTHIBAs MPUCYTCTBHE B HEM BUTamMuHa B12.
Bce mpon3BoiiMbIe KOPMOBBIE aHTHOWOTHKH:

a) HE UCHOJB3YIOTCS B TEPANEeBTUUECKUX LENSIX U HE BBI3BIBAIOT MEPEKPECTHON pPE3UCTEHUIUU
OakTepuil K aHTUOMOTHKAM, IPUMEHSEMBbIM B MEIUIINHE;

0) MpakTHUYECKU HE BCACHIBAIOTCS B KPOBb U3 MUIIEBOTO TPAKTa;

B) HE MEHSIIOT CBOEH CTPYKTYphl B OpraHU3ME;

') He 00JIaJIal0T aHTUTEHHON TTPUPOIOH, CITIOCOOCTBYIOMIECH BOSHUKHOBEHHIO AJJIEPTUH.

[Ipn pnuTenbHOM MPUMEHEHHH OJHOTO U TOr0 K€ Ipenapara CyHIEeCTBYET ONacHOCTh
BO3HMKHOBEHHUS AaHTUOMOTUKOYCTOMYMBBIX MHUKPOOpPraHu3MoB. /[l ee mpeaynpexaeHus
MEePUOJNYECKA MEHSIOT HCIOJb3yeMble aHTUOMOTHYECKHE BEIEeCTBAa WJIM MPUMEHSIOT CMECh
AHTHUOMOTHKOB, TO3BOJISIIONIYI0 MOJJICPKUBATh IEPBOHAYATIBHO JOCTUTHYTHIH 3¢dekT Ha
HeoOXoauMoM ypoBHe. B Hacrosmiee BpeMsi NPOM3BOACTBO KOPMOBBIX AaHTUOHOTHUKOB
OCHOBBIBAETCSl Ha pernaparax HEeMETUIIMHCKOTO Ha3HAa4YeHHsl, TAaKUX, KaK OalUTpalllH, TPU3HH,
rurpoMutivi-b u np. B teyenne nociennux 50 et aHTHOMOTHKHU HCIONB3YIOT KaK CPEACTBO
60pbOBI ¢ pa3aMYHbIME (pUTONaTOreHaMu. VICTOYHHUKY 3apa)keHus pacTeHUH (PUTOMATOT€HHBIMU
MUKpPOOPTaHU3MaMH pPa3nuyHbl. He COCTaBIAIOT UCKIIOYEHHsS] U CEeMEHa CaMOro PacTeHHUS,
uayume Ha noceB. Bo3aeiicTBre aHTUOMOTHYECKOTO BEIIECTBA CBOJIUTCS K 3aJIep>KaHUIO0 POCTa
Wik Tubenu (pUTOMaTOreHHbBIX MHUKPOOPraHW3MOB, HAaXOJSIIMXCS B CEMEHAX M BEreTaTHBHBIX
OpraHax pacTeHusl.

[Tonmydaemble npenapaThl JOHKHBI ObITh BRICOKOAKTHBHBIMU NMPOTUB BO30YINUTEINS 3a00JIEBaHUS B
OKpY>Karollel pacTeHue cpefie, 0e3BPEAHBIMY B IPUMEHSIEMBIX JJIsl PACTEHHUS 103aX, CHOCOOHBIMHU
COXPaHATh AHTHOMOTHYECKYI0 AaKTHMBHOCTh B TEYEHHE HEOOXOJMMOTO BpPEMEHH U JIETKO
MIPOHUKATH B COOTBETCTBYIOIINE TKAHU PACTEHUSI.

K uyucny aHTHOMOTHYECKHX BEUIECTB, HAIIEAIINX Hauboyiee MIMPOKOEe MpUMEHEeHHe B Ooproe ¢
(duTOMaTOreHaMu, OTHOCSITCS, TIPEKE BCEro, PUTOOAKTEPUOMHUIIMH, TPUXOTELUH U MOJIMMHUIIMH.
[IpumeHeHre aHTHOMOTHUKOB B MTUILIEBON MPOMBIIIUIEHHOCTH MO3BOJISIET B 3HAUUTENBHOMN CTETIEHU
CHU3UTh JJHUTEILHOCTh TEPMOOOPAOOTKH  Pa3IMUYHBIX MPOAYKTOB TMUTAHUS TPU UX
KOHCEPBHUPOBAaHUU. A 3TO, B CBOIO oOdYepedb, OOecleynBaeT OOMBIIYI0 COXPaHHOCTh
MPUCYTCTBYIOMINX B HUX OMOJIOTUYECKU aKTHBHBIX BEIIECTB, BKYCOBBIX Ka4eCTB, KOHCHCTEHIIUU
MpoaykToB. Mcnonp3yemple aHTUOMOTHUKY BO3JIEHCTBYIOT B OCHOBHOM Ha KJIOCTPHUIMATBbHBIC U
TepMo(uUIbHBIC OaKTepUH, YCTOWYHBBIC K HarpeBanuio. Hanbomnee 3¢hhekTUBHBIM aHTHOMOTUKOM



IpU KOHCEPBUPOBAHUU OBolIeH cuntaercs B PO u 3a pybexxom Hu3MH. OH HE TOKCHYEH IS
YeJI0BEKa U TI03BOJISIET BABOE YMEHBIIUTH BPEMs TEPMOOOPAOOTKH OBOILEH.

TexHosorust IpoM3BOACTBA JIFOOBIX AHTHOMOTUKOB HEMEIULIMHCKOI O HA3HAYEHMsI, KPOME TEX, UTO
HCIIOJIB3YIOTCS B IHIIEBOM M KOHCEPBHOW IIPOMBIIUICHHOCTH, CTPOMTCS IIO €IUHOM CXEMe,
IIPEAYCMAaTPUBAIOIICH BCE CTAaJUU  AaCEHTUYECKOIO IPOMBIIIJIEHHOTO KYJIbTUBHPOBAHUS
ITaMMa-TIPOYLIEHTa U OMOCHHTE3 aHTUOMOTHKA, TPEBAPUTEILHYIO 00pabOTKY KyJIbTYpaIbHON
KUJKOCTH, €€ BaKyyM-ylapHuBaHHE, CYLIKy M CTaHJApPTU3AlMI0 TOTOBOIO MPOAYKTa IIyTEM
CMEIIeHHUs] ¢ HEOOXOAWMBIM KOJMYECTBOM HAMOIHUTENS. B KadecTBe MOCIETHHX OOBIYHO
UCIOJIb3YIOT OTPYOM, KMBIXM PAa3JIMUHBIX KyJIbTYpP M JpYrue BeEUIECTBA OpPraHUYECKOH U
HEOPraHUYECKON IPUPOJIBIL.

JluHamMMKa HAKOIUIEHUS aHTHUOMOTHKA B KYyJbTYypaJbHOW JKUAKOCTH B  IOAABIISIOLIEM
OOJBIIMHCTBE CIy4yaeB HMMEET TUIHUYHBIM BUJ 3aBUCUMOCTH, XapaKTEpHBIM JUIsi OMOCHHTE3a
BTOPUYHBIX META0OJIUTOB, T. €. MAKCUMyM O0pa30BaHUs OMOMAacchl BO BPEMEHM IPEIIIECTBYET
MaKCHUMyMy aHTHOMOTHKOOOpa3zoBaHus. [loaToMy Ha mepBbIX 3Tanax KyJIbTUBUPOBAHHUS LEIbIO
MIPOU3BOJICTBA SIBJIETCS HAKOIJIEHME HEOOXOJMMOro KoJInyecTBa OMoMacchl (aHTUOMOTUK IpU
9TOM MPAKTUYECKH OTCYTCTBYET). bHocHHTE3 aHTHOMOTHKAa MPOMCXOAMT Ha BTOPOM CTaauu
MIPOU3BOJICTBEHHOI0 KYJbTUBUPOBAHUS B OCHOBHBIX (hepMeHTepax, IpUuYeM Bpemsi OMOCUHTE3a
MOXET B 2-3 pa3a IpeBbIIaTh BpEMsl, 3aTPaYUBAEMOE Ha KyJIbTUBUPOBAHUE IITAMMA IPOIYIICHTA.

2 TexHo/10rUs1 MOJIyYEHHUS NPENAPATOB TETPALMKIUHA

TeTpauukiavHbBl HALIM [IMPOKOE MPUMEHEHHE, KaK B MEIUIMHE, TaK M B IPOU3BOJCTBE
KOPMOBBIX IpenapaToB. Cpeau HUX JJISl CENIbCKOT0 X03sICTBa MPOMBIIIJIEHHOCTh BBITYCKAeT Psij
npenapaTroB Ha ocHOBe 7-xjoprerparnukinHa (I) u 8-okcurerpanuxnmnaa (I1I). 3to amdorepHbie
COEMHEHMsI, CTIOCOOHBIE 00Pa30BbIBATH COJIU C KUCIOTAaMHU U OCHOBAaHUSIMHU, TJIOXO PaCTBOPUMBI
B BOJHBIX pacTBopax B unrepnaie pH or 4,5 no 7,5, Ho Xopoiio pactBopuMsl Iipu pH Huke 2,0 u
Bhlie §8,0. HeycToiYMBEI K BO3JICHCTBUIO OKUCIUTENEH, B TOM YKCIIE U KUCIIOPOJa BO3oyXa.
B kauecTBe MNPOMBIINUIEHHBIX MPOAYLUEHTOB XJIOPTETPALMKIMHA MCIONB3YIOT IITaMMBbI
HecoBepiieHHoro rpuba Actinomyces aurefasiens, a okcurerparnukianaa — Actinomyces rimosus.
[TpOMBIIIIEHHOCTh BBIMYCKAaeT KOPMOBBIE IpENapaThl XJIOpPTETpaluKiInHa B Buae OuoBura-20,
ounosuTa-40 u 6moBuTa-80, comeprkalire COOTBETCTBEHHO YucToro antuonortuka 20, 40, 80r B 1
KI' Tpernapara u oaHoBpemeHHo 3, 5, 8 Mkr ButamuHa B12 B 1 r npemapara. Kpome Toro,
IpernapaTsl COIePKaT MUKPOIJIEMEHTHI, O€JOK, dKUPbl U MUHEPATIbHBIE COJIU.
[Ipu BBeieHNM OMOBHTA B pallMOHBI B KordecTBe 15-20 r anTHOMOTHKA HA 1 T KOpMa MPUPOCT B
Macce XUBOTHBIX yBennuuBaetcs 10 30 %, a pacxoa KOpMOB B cpeliHeM cHIbkaercs Ha  5-10 %.
[IpemapaTsl NPUMEHSIOTCS KaK CTUMYJATOPbl POCTa MOJIOJIHSKA CEIbCKOXO3SICTBEHHBIX
KUBOTHBIX U MTHUIIBI, CIIOCOOCTBYS MX JIYYILIEMY Pa3BUTHUIO M YBEIMYEHHUIO MPOTYyKTUBHOCTH, a
TakkKe 1 NpOopUIAKTHKU JKETyTOUYHO-KUIIEYHBIX U JIErOYHbIX 3a0oneBanuil. OHH 001a1at0T
IIUPOKUM aHTHOAKTEPHAIbHBIM CIIEKTPOM JEHCTBHS 1O OTHOIICHHUIO K IPAMIIOIOXKHUTEIbHBIM U
rpaMOTpPULIATEIbHBIM ~ MHUKPOOPTaHM3MaM, IO BHEIIHEMY BHUJY MPEACTaBISAIOT COOOMU
OJTHOPOJIHBII MOPOIIOK OT CBETIO-KOPUYHEBOTO IO KOPHUHEBOTO I[BETA.
OxcuTeTpaluKINH 715 )KUBOTHOBOJCTBA BhIMycKaeTcsi B opme TeppaButa P (pacTBopumslii) u
teppasuTa K (kopmoBoii).
ITpu BBenenuu 15-20 r anTnOMOTHKA Ha | T KOpMa MPUBEC )KUBOTHBIX yBennunuBaeTcs Ha 10-15%,
OJTHOBPEMEHHO B TAKOW )K€ CTEIIEHU CHIKAIOTCS 3aTPaThl KOpMa.
TendaraM M mopocsTaM paHHEToO Bo3pacTa TeppaBUT-P naercs B BuUIE BOJAHBIX PacTBOPOB HIIU
pPacTBOPEHHBIM B MOJIOKE.
Jlnist GMOCHHTE3a OKCUTETPALMKINHA TOCEBHOM MaTepua UCIOoJIb3yeTcs B BUJIE CIIOP CO CPOKOM
XpaHeHus npu temueparype 4-6 °C no 3 mecsnes. B 3aBoAcKUX yCIIOBUSAX €r0 pa3MHOXAIOT IpU
temneparype 26-28 °C B Tpu reHepauuu. JIMTENbHOCTh KaKJOW U3 HUX COCTAaBIsAET 2-3 CYTOK.
KynbTypy mnpoayleHTa cHayajga JABaXJbl, pasMHOXKalOT B koibax Ha 750 mi c 200 wmn
MUTaTeNbHOM cpenbl Ha Kadaske (160-180 06/Mun), 3aTeM B moceBHOM anmnapare. MurenuaibHOu
MAaccoii, ToNyYeHHOH B KonbaX, 3aceBaloT IOCEBHbIE anmaparhl u3 pacdera 700 ma Ha 1 M3
aspupyemMoil xxuakoit ¢assl (1 06bem Bo3yxa Ha 1 00beM cpeibl B 1 MuH).



Ha ctamun ocHOBHO# (hepMEHTalU UCIIONB3YIOT MUTATEIBHYIO CPEIY TOTO K€ COCTaBa, TOIBKO
JUIS TIOBBIIICHUS BbIXOa BUTaMuHa B12 B Hee mobaBmsitoT xyopul kodansTa u3 pacuera 1 r Ha 1
M cpenbl.

[TomyyeHHBII TOCEBHON MaTepHall epealoT Ha CTa U0 OCHOBHON (hepMEHTAIMU B KOJIMYECTBE
10-15 % ot obbvema cpeasl OCHOBHBIX (pepMeHTepoB. TexHOIOrn4eckrue napaMeTpbl IpOBEICHUS
rporLecca Mpou3BOJICTBEHHON (pepMEHTALUN OCTAOTCS IPAKTUUYECKU TEMH K€, YTO U Ha CTauU
KyJIbTUBUPOBaHUS B MOCEBHOM armapare. Ha Bcex 3rtanax KyJIbTUBHUPOBAHUS MOIEPKUBAIOTCS
CTPOTO acenTUYecKHe yciaoBHs. B TedeHue OuoOCHHTE3a NMpPaKTHUYECKU BCerjga HabOrojaercs
3HAYUTEIIbHOE NI€HOOOpa30BaHUE, IIOITOMY CTENEHb 3alOJHEHUs (EPMEHTEPOB PEIKO
npesbimaeT 50 %, a B MOCEBHOM M OCHOBHOW ammapartbl MpeaycMaTpUBaeTCs NEpUOAMYECcKast
1ojiaya CTEPUJIbHOTO CUHTETUYECKOTO IEHOTaCUTElIs.

[Ipouiecc BbIpamuBaHus KJIETOK MPOJYLIEHTAa BO3MOKHO MPOBOJUTH CTPOrO KOHTPOJIUPYEMBIX
YCIIOBHUSX: IIpU ompefeneHHbIX 3HaueHusx pH cpeapl, Temnepatype u aspauuu. [lonHoe Bpems
OuocuHTe3a oKcuTeTpaluKinHa npu 26-28 °C cocrasnser 100-120 yacos.

B mepBriii mepuox HaOMOJAeTCSl WHTEHCUBHBIM POCT MHMIENUs, OBICTPO MOTPEOISIOTCS
UCTOYHUKU yriiepoja, asora u (ocdopa, TpebOyercs mnoBblieHHas aldpauus. OOpa3oBaHue
aHTHOMOTHKA Ha 3TOW CTaJUM MPAKTUYECKH HE MPOUCXOAMUT. B KynbTypaabHOU KUIKOCTU B
HEOOJBIINX KOJIMYECTBAX HAKAIIMBAIOTCA MUPOBUHOTPATHAS M YKCYCHasi KHCIOTHI, KOTOpHIE B
JalbHENIeM KieTKa MCIOoNb3yeT B OWOCHHTE3e TeTpalMkiInHa. Bo BTopoMm mnepuoje
HaOJI0JaeTCsl Pe3KOEe CHUYKEHUE CKOPOCTH POCTa KJIETOK M MOTPEOICHHS MUTATEIbHBIX BEIIECTB,
HAKOIUICHUS MUPOBUHOTPAJHON M YKCYCHOW KHCIIOT HE MPOUCXOUT, OCYIIECTBIISETCS aKTUBHBIN
OMOCHUHTE3 aHTUOMOTHKA.

['oToBYIO KYJNBTYpaibHYIO XKUAKOCTb, COJEpKallyto 10 4,5 % CcyXux BeIlecTB, HANpPaBJsAOT Ha
BaKyyM-ynapuBaHue, Kotopoe ocymecTBisitioT npu 50-60 °C 1o coaepkaHusi CyXoro BeIleCTBa
12-15 %. CkoHIEHTpUpOBaHHAs KyJIbTypasibHasi *HUAKOCTh MOCTYHNAeT Ha PaclbUIMTEIbHYIO
CYIIMJIKY M BBICYIIMBAETCS MPH TEMIIEPATypax BXOMSALIETO M BBIXOMAILIETO TEMJIOHOCHTENS
cootrBeTcTBEHHO 160-200 u 70-80 °C. B HEKOTOpBIX Clly4asix CYIIKY KyJbTYpalbHOU MKUJIKOCTH
OCYIIECTBIIIIOT COBMECTHO C HAIOJIHUTENIEM, B KayecTBe KOTOpPOro OepyT CyLIeHbII
CBEKJIOBHUHBIN kOM 13 pacuera 250 xr Ha 1 M° kynpTypaneHoit sxumkoct. ITomydaeMyro Tpu
3TOM MacTOOOPa3HYI0 MACCy BBICYIIUBAIOT HA BAJIbIIOBO-JIGHTOYHOM CYIINUJIKE WJIM HA CYIIHIIKE C
TICEBJOKHIISIIUM CIOEM.

[Ipenapats! TeppaBut-5, -10, -50 npeacTaBisioT co00i BBICYIIEHHYIO KYJIbTYPaIbHYIO KUIKOCTb,
MOJYYEHHYI0 B  pe3yjbTaTe BbIpallldBaHus  mpoxayueHta  Actinomices  rimosus wu
CTaH/IaPTU30BAHHYIO MO AHTHOMOTHKY HEOOXOIMMBIM KOJMYecTBOM HamojHutens. [Ipemapar
TeppaBUT-P mpenctaBisier coOOM BBICYIICHHBIH B PAaCHbUIMTEIbHOW CYIIWIKE (QHIBTPAT
KyJbTYpaJIbHOM >KUJKOCTH, a BBICYLIEHHBIH MOcie (UIBTPOBAHUS KYJIBTY-PAbHOM KUIAKOCTU
HEPAaCTBOPUMBIN OCTATOK SIBJSETCSI OCHOBOM ISl IPOM3BOJICTBA Mpernapara TeppaBut-K.

J1o He0OX0AMMOM aKTUBHOCTH BCE TMperaparhl TeppaBUTa CTAaHAAPTU3YIOT CBEKIIOBUYHBIM KOMOM
WM KyKypy3HOU MyKkoil. ['oToBBIe mpemapaThl pacacoBbIBAIOT B OyMaxkHbIe MemIku 1o 20 Kr,
XpaHAT B TEMHBIX MMOMEIICHUIX pu Temrepatype He Boiie 20 °C u OTHOCUTENBHOM BIaKHOCTH
He 6onee 75 %. Cpok romHOCTH MpenapaToB 6 MECSIIEB CO JHS U3TOTOBICHUS.

Konmponvnwvie gonpocoi

1 HazoBuTe OCHOBHBIE METO/IbI IPOM3BOJICTBA AHTUOMOTHUKOB?

2 YcnoBus pepMeHTaMM aHTUOMOTUKOB. PexXuM KyJTbTUBHUPOBAHHUSL.

3 luHamuka pocta 6uomMacchl MPOAYLIEHTa IPU MPOU3BOICTBE aHTUOMOTHKOB.

4 Kakure aHTMOMOTUKHU HCIIONB3YIOT B ¢/X?

5 TexHoNOTHsl BBACTCHUS M OYUCTKY aHTUOMOTHKA Ha MIPUMEPE NMPOU3BOICTBA EHUIIMIIIMHA.

6 MexaHH3MBbI 3aIIUTHI TPOAYIIEHTA OT COOCTBEHHOTO aHTHOMOTHKA.

7 C xakuMH LeNIMU aHTUOMOTHUKY IPUMEHSIIOT B )KUBOTHOBO/ICTBE, MTUIIIEBOI TPOMBIIIIIEHHOCTH,
MEIUIIMHE, PACTEHUEBOACTBE?

8 HazoBure TpeboBaHMs K aHTUOMOTHKAM NPUMEHSAEMBIM B )KHBOTHOBO/ICTBE U ITUIIEBOJICTBE.

IIpakTnuyeckas padora Ne9



«Ilonyyenune ¢epMEeHTHBIX IPENAPATOBY

Mean 3anaTUsA:
O3HaKOMJICHHE C METOJIaMH TTOTy4eHHs (PEPMEHTOB.

O6opynoBaHHE U MaTEPUATTBI
Mynsrumeuiinoe obopynoBanue, npeseranun MS Office Power Point mo Teme 3ansiTus.
MeTtoauka IpoBEICHUS 3aHATUS U METOAUYECKUE YKa3aHUs 110 TEME.

IIpombllJIeHHAs1 TEXHOJIOTHSI IPOM3BOACTBA (hepMEHTOB

[Tonmyuyenne hepMEHTOB € MOMOIIBIO MUKPOOPTAHU3MOB 00JIee BBITOJTHO, YEM U3 PACTUTEILHBIX
M JKUBOTHBIX HCTOYHHUKOB. MUKpOOHBIE KJIETKH TPOIYyIUPYIOT Oojee 2 Thicad (PEpPMEHTOB,
KaTaJIU3UPYIOLMX OMOXMMHYECKHUE PEaKIIMU, CBSI3aHHBIE C POCTOM, JIbIXaHUEM U 00pa30BaHHUEM
MpoayKTOB. MHOTHE U3 3TUX ()EPMEHTOB MOTYT OBITh BBIJCIICHBI U MPOSBIISIOT CBOIO aKTUBHOCTH
HE3aBUCHUMO OT KiIeTKH. JInsg momydeHus: (QEepMEHTHBIX MIpernapaToB HCIOJB3YIOT Kak
MHKPOCKOIMYECKHE TPUOBI, TaK M OaKTEpUU M APOXOKH. VMHOrAa MONydeHHEe TEXHHUYECKOTO
(hepMeHTHOTrO IpernapaTa KOHYaeTcs MpoBeIeHueM Mpoliecca pepMeHTalu, OJHAKO aKTUBHOCTh
(hepMEeHTOB B KyJIbTYypaJIbHON KHIKOCTH OBICTPO CHMKAETCS.

[TosTOMY MIUPOKO MPAKTUKYIOT MOJIYYCHHE CYXUX TEXHUUIECKUX (DEPMEHTHBIX MPEnapaToB.

B mupe npousBoautcs okoino 20 ¢depmeHTOB B oObeMe 65 ThIC. TOHH (@ CYIIECTBYET, Kak
npeanonaraoT 25000 depmenTor). Hanpumep, MpOMBIIIIIEHHBIM CIIOCOOOM TPOU3BOMAAT TaKUE
dbepMeHTHl Kak aMuiasza, [JIOKoaMuiia3a, IpoTea3a, HHBEpTa3a, IEeKTHHa3a, Karaiasa,
CTpENTOKNHA3a, IeJUTIoIa3a U Jp.

AMWIIa3pl W TMPOTEa3bl HKCMIOJB3YIOT B TEKCTWIBHOW, XJIeOOMEKapHOW U KOXKEBEHHOM
npoMbliieHHocTH. [lekTonutuyeckue GpepMeHThl MOTYT OBITh MCIIOJIB30BAHbI IS Mallepaluu
TKaHeW mpu mnepepaboTKe PacTUTEIBHOTO ChIPbs, HANpPUMEpP MPHU MOJYYEHUU JIHHOBOJIOKHA.
[Ilemounbie TpoTea3bl, 0COOEHHO MMMOOWIN30BaHHBIC, OYeHb I(PPEKTUBHO HCIOIB3YIOTCS B
cocraBe Moromux cpeacts. Kpome npoteonutuueckux (GEepMEHTOB B COCTaB MOIOIIUX CPEICTB
BBOJIAIT JIMMA3y, LIEJUIIONIAa3y, OKCHAA3y M aMuiiazy JUlsl yJalleHusl 3arpsi3HEHHI KpaxMallbHOTO
MIPOUCXOXKICHHUS.

Hcnonb3oBaHne HMMMOOMIM30BAaHHOM TJIIOKO30M30MEPa3bl JUIsl HEMPEPHIBHOTO MMOJyYEHUs
TJIIOKO3BI SIBIISIETCS HanOoJiee KPyITHBIM IIPOIIECCOM TaKOTO pojia B Mupe. MUkpoOHbIe (pepMeHTHI
AKTUBHO HCIIOJIb3YIOT B KIMHUYECKON UArHOCTHKE MPHU ONPEICIICHUU YPOBHS XOJIECTEpPHUHA B
KpOBM M MOYEBOW KHCIOTBL. DepMeHTHl mpeayaraloT HCIOJb30BaTh U OYUCTKU
KaHaJU3alMOHHBIX M BOJONPOBOAHBIX Tpyd u Ap. DepMeHTH IsI MEIUIUHCKUX WU
AHAIMTUYECKUX LEIeH TOMKHBI ObITh BBICOKOOYHUIIIEHHBIMH.

b r\ ,A, R
o —_—— .- - ,.1 // N
fs] PN A l
o~ b \ "
r 3 =
" I \ 13 I
¢’ vk E_13
l ! | | =e—
b d — - | ' ] ]
115 14 =TI\ I ,
M ' ’ - {
= 1% 3 | . _— |
‘ ~ '<r—’ (J ! " .'3:
f ) | !
N | 1 14 1
’ )| g — M L
w 2-\“‘ '/_'// b'
10 :
— -j- o ._._“%,J J :
;--— '-"J h4 {.:[.L")‘C\ x 7 i @‘} L 17
8 5 8 i L4

Pucynok 11 — Cxema yCcTaHOBKH /7151 HEIIPEPBIBHOTO OPOKEHUS:



1 — Oynkep 1 3epHa; 2 — YepBAYHBIN TpaHCHIOPTED; 3 — MEJIbHUIIA; 4 — IIUKIIOHHBINA cernaparop; 5
— 3aTOPHBINA KOTEN; 6 — cepHasi KUCIOTa; 7 — U3BECTKOBAs NacTa; 8 — MOPIIHEBbIE HACOCHL; 9 —
nap; 10 — 3amapumk; 11 — oxmaaurtens 3aropa; 12 — mepBuYHBI OpoawnbHbIA yaH;, 13 —
BTOPUYHBINA OpoNMIbHBIN yaH;, 14 — meperonsslii anmapat; 15 — konneHcarop; 16 — cOopHbIit
qaH; 17 — 6apna

B Ouonornvecknx o0bekTax (GpepMEHTHI OOBIYHO HAXOMAATCS B (DUKCHPOBAHHOM COCTOSIHUU Ha
MIOBEPXHOCTH PA3JIMYHBIX KJIETOYHBIX CTPYKTyp - HauOoisiee yacto Ha MeMOpaHax. bimaromaps
3TOMY (PepMEHTHI COXPAHSIOT CBOIO aKTUBHOCTH JUTUTENILHOE BpeMsi. B TeXHOI0rHM 0AT0E BpeMs
MIPUMEHSUTHCH TIPerapaThl CBOOOIHBIX (PEPMEHTOB; B TAKOM COCTOSIHMM CPOK MX HCIOJIH30BAHUS
ObUT KOPOTKHM - OJJMH TPOU3BOJICTBEHHBIN IUKII. /)11 OBBIIEHHS CTAOMIIBHOCTH BBIACICHHBIX
(EepMEHTOB HCIIOJIb3YIOT TEXHUKY MMMOOWIM3ALUM, T.€. CBSA3bIBaHUSA (EpMEHTOB Ha
ITIOBEPXHOCTH HEPACTBOPUMOI'O B BOJIE HOCUTENS, HAIIPUMED, OPraHUYECKHUX ITOJIMMEPOB, CTEKIIA,
MUHEpaJIbHBIX COJIEH, CHJIMKATOB U T.I. MIMMOOMIM30BaHHbIE (PEPMEHTHl MOXHO JUIUTEIHHOE
BpeMsl HCIIOJIb30BaTh B OMOXMMMUYECKHUX PEAKTOpaxX B YCIOBHSX HENPEPHIBHOrO Ipoiecca. B
Ka)KJIOM OpraHu3zMe (>KMBOTHOM, PaCTUTEIbHOM WM MUKPOOHOM KJIETKE) BCE BPEMS IPOUCXOJIAT
CIIOKHBIE TIPOLIECCHI IMpEBpalleHUs] BeulecTB. Benuka posib B 3TUX mpoleccax (EepMEHTOB —
OMOJIOrMYECKHUX KaTaJau3aTOpOB OETKOBOM MpUpobl U HE TONbKO OenkoBoi. Kak ycraHoBieHO
(1981-1986) cBoiictBamu  epmeHTOB oOmamaror Take PHK. Onm  kaTamusumpyror
6uonorunueckue npormeccol B kierke. Takue PHK nazpanbl pubsnzumamu. PHK coBmemator B
cebe (pyHKIMU HOCUTENeH reHeTuYecKo nHpopmanuu u pepMeHrTa.

depMEeHTaTUBHYIO aKTUBHOCTh OaKTepUU M TPHOOB IIMPOKO HMCIONB3YIOT B MPOMBIILIEHHOCTH
JUISi TPUTOTOBJICHUS YKCYCHOW, MOJIOYHOW, NIABEJIEBOM, JHWMOHHOW KHCJIOT; MOJIOYHBIX
IPOAYKTOB (CBIp, AUAODHINH, KYMBIC); B BUHOJEINH, IUBOBAPEHUHU U JIP. OTPACIIAX HAPOJHOTO
XO34HCTBa, a TaKXKe B )KMBOTHOBOJCTBE Ul IPUTOTOBICHUS KOPMOB (AporkeBaHue). MHOro
(bepMeHTOB coepKUTCs B poxokax. OHU IIMPOKO pacnpoOCTPaHEHbI B MPHUPOJIE, MOCTOSHHO
HaXOJATCSl Ha PACTEHMAX, OCOOEHHO Ha I[BETaX M IUI0AaX. MHOro MX Ha MOBEPXHOCTH SITOA U
¢GpykTOB. OTO IUKUE APOXOKHU. [ NPOMBINUIEHHBIX LeJed BbIBEIEHBI KYJIbTYPHBIE DPAaChI
JPOXOKEH, KOTOpBhIE OTJIMYAIOTCS BBICOKOW DSHEPruel pocTa W Pa3MHOKEHHUS, a TakxKe
CIOCOOHOCTBIO pacTW Ha HCKYCCTBEHHBIX cpelax. KyibTypHble ApOXOKM JENST Ha IHBHBIE,
IIeKapCKUe, BUHOKYPEHHbIE, KOpMOBble. OHM pa3nIuyarOTCi IO AKTUBHOCTU OpOoXeHus
CIUPTOOOPA30BAHUIO, 110 CIIOCOOHOCTH IIPEBpAILATh KpaxMaJ B caxap U T. 1.

Hpoxoxku (cyxue, HpPEeCCOBaHHBIE M JKUIKHE) MPOU3ZBOIAT HA TUIAPOIU3ZHO-IPOXKIKEBBIX,
THJIPOJIU3HO-CIIUPTOBBIX U CYJIb(UTHO-CIIUPTOBBIX 3aBOJAX.

JUia  BbIpaliMBaHUs OPOXOKEH HCHOJB3YIOT COAEP)KAIME caxap OTXOJbl TEXHUYECKHX
IIPOM3BOJICTB — MeJacCHyl Oapiy, Oaplly THAPOIM3HO-CIMPTOBBIX 3aBOAOB. ChIppeM JUis
IIPOU3BOJCTBA JPOXOKEH CIIy)KaT TaKUue THUIPOJIM3AaThl JPEBECHUHBI, COJIOMBI, TPOCTHHUKA,
KyKypY3HOI KOUEPBIKKH, IIOJICOJIHEYHUKOBOM JTy3rd, 000JI04eK 3€peH I'peunxH, npoca u T. Ii.
TexHoIOrMuecKkne OCHOBBI IPOLECCA TMAPOJIN3a 3aKIYAOTCA B clenyromeM. M3MmenpueHHoe
CBIPBE — IPEBECHHY, COJIOMY U T. JI. 3aTPYy’Kal0T B TMAPOJIU3aIIIapar U BeAyT MPOLECC THAPOIN3a
mpu t 180-195 °C u maBnenuu 15 atMm. B npucyrctBun pactBopa H2S04. ObOpasyromuecs npu
TUAPOJIN3E MPOCThIE caxapa NEepeBOAAT B pacTBop. IIpocTeie caxapa IO CBOMM CBOMCTBam
pa3zfensoT Ha cOpakuBaeMble U HecOpakuBaemble. IIpu cOpaxuBaHuu caxapoB 1-if rpynmbl
nonyyaroT cnupt. HecOpaxkuBaeMble caxapa OCTAlOTCSl B CHMPTOBOI Opakke, a Mmocie OTTOHKH
CIHpTa — B THAPOJIM3HOM Oapne, KoTopas mocje OOOramieHus CEpHOKUCIBIM aMMOHHUEM U
cynepdocdarom ncnoab3yeTcs Kak ChIpbe Ui MPOU3BOJACTBA JPOKIKEH.

Paboueii KynpTypoil mpu IPOU3BOACTBE APOXIKEH CIIyKaT BHIBI Aposokeit pomos Torulopsis u
Candida. Mato4Hyro KyJabTypy ApOXIKEH NMPHUTOTABIMBAIOT ITyTEM Pa3MHOXKCHHUS BHadalle B
71a00paTOPHBIX YCIOBUAX HA COJIOJJOBOM CYyCII€, 3aT€M — B I10JIy IPOU3BOJCTBEHHBIX YCIOBHSX (B
OTIEJIEHUN JUIsl TIPUTOTOBJIEHUS YHCTOM KyJIBTYpbl APOXKEH) Ha MEIaccOBOM CyClE WIIU
CaXapOMHHEPAJIbHBIX CpEAax, W HAKOHEL, B IPOMU3BOJCTBEHHBIX YCIOBHSAX Ha Cpefax,
HCIIOJIb3YEMBIX Ha 3aBoje. MaTo4Hble APOXIKU KyJIBTUBUPYIOT B JIPOXKIKEPACTUTENBHBIX YaHAX



(pepmenTaTopax) mpu 3HAYUTETLHOM pa3z0aBICHUN MUTATEILHON CpeJibl BOJOW U MPOyBAHUEM
BO3yXa.

[TuTarenbHas cpena — MenaccHasi 6ap/ia — MOCTYNAET B IPOXIKEPACTUTEIbHbBIC YaHbl TIPUTOKOM.
IIponiecc BhIpalMBaHus APOXKKEU BENETCA HEIPEPBIBHBIM MeTOAOM. I10 oxoH4aHuu mporuecca
BBIPAIICHHYIO KYJIbTYPAJIBbHYIO JKMIKOCTb C JPOXKaMU CENapUpyrOT. JIpOXKH HPOMBIBAIOT
XOJIOJHOW BOJOU U JOBOJAT O COCTOSHUSA I'yCTOU CYCIIEH3UH, KOTOPYIO PEAIU3yIOT.

KoHTpoibHBIE BOITPOCHI
1 Yro Ttakoe wuHKeHepHass sH3uUMoiorus? KakoBsl OCHOBHBIE 3aJaud JAHHOM OTpaciu
OnoTeXHOIOTHN?
2 Tlonsitne o ¢epmentax. Yem oOycIOBIEH BBICOKHH BBIXOJ MPOIYKTA IMPH HCIIOJIB30BAHUN
(hepMeHTaTUBHOIO KaTanusa?
3 Knaccuduxanus depMeHTOB U UX OHoJiorMueckas akKTHBHOCTh. Kakue M3 CyIIecTBYIONIIUX
BUJIOB (P€pMEHTOB HanboJIee 4acTO UCTIONIb3YIOTCS B OMOTEXHOJIOrMYECKOM IIPOU3BO/ICTBE?
4 Muxkpobnsle ruapoinasbl. Kakue Buabpl MUKpOOHBIX ruaposa3 Bam uzBectHbl? [nko3uaassl,
KaK OJIMH W3 BUJOB MHMKPOOHBIX THMAPOJIa3: BUAbI INIMKO3UJA3, UX OMOJIOrMYecKass aKTUBHOCTD,
MPOIYLIEHTHI TIIMKO3UAA3.
5 TlpoTtenHasbl U JuNasbl, KaKk BHJbI MHUKPOOHBIX THMIpOja3, UX OHWOIOrHyeckass aKTUBHOCTD,
MPOYLIEHTHI MPOTENHA3 U JIUIIA3.
6 HazoBute wusBectHpie Bam TexHomorum mnomydenus (epmentoB. B uém 3akmovaroTcs
MIPEeUMYLIECTBA TEXHOJIOTHH, UCIIOJIB3YIOIUX MUKPOOUOJIOTMUECKUN CUHTE3?
7 HaiiTe kpaTkoe onucaHne MUKPOOMOJIIOTMYECKOT0 METOa MOTydeH s epMEHTOB, Ha IIpUMepe
TEXHOJIOTUH, UCIIOJIb3YIOIIEN B KaUeCTBE OPTraHU3MOB-TIPOAYLIEHTOB HU3IINE TPUOBI.
8 Kakue mertonsl mMmmoOunm3anuu Bam m3BecTHBI? Pacckakutre 0 (PU3MUECKUX METOaAX
MMMOOUIU3AIMHA (PEPMEHTOB.

IIpakTnyeckas padora Nel(

«IIpumenenne MeTo10B reHHoi uH:keHepuu U JITHK-TexHo/10r1ii B cejibCKOM X0351ICTBE»
Ien» 3anamua’ N3y4nTh OCHOBHBIE 33724l T€HHON MHXEHEPHH, €€ CBS3b C JPYTUMH HayKaMH,
y3HaTb OCHOBHBIE CHOCOOBI IMOJSydyeHHs] IeHOB. O3HAaKOMHUTBCS C TEXHOJIOTHEH MOJTydeHus
pekoMOnHaHTHOM MostekyJbl JTHK.

I'enemuueckasa umdicenepusa — >3TO KOHCTPYMPOBAaHHE In Vitro (yHKUHMOHAJIbHO AKTHUBHBIX
IeHETUYECKUX CTPYKTYp (pekomOuHanTHbIX JIHK) 1 HacnencTBeHHO M3MEHEHHBIX OPraHU3MOB.
['eHHYI0 MHXXEHEpPHUIO HCIOJIB3YIOT JJIS U3YYEHUsI CTPYKTYpbl, (QYHKIUH M peryysluuu IeHOB,
TaKXKe JUId M3Y4YeHUs CTPYKTYypbl XpoMocoM. JlaToli BO3HMKHOBEHHsSI T'€HHOW HHXEHEPHUH
cuutaercs 1972 rox, xorma B CIIA yuensiii II. bepr ¢ corpyanukamu co3gajii HEpBYO
pexoMOuHaHTHYI0 Mostekyity JIHK, coctosmyro u3 ¢pparmenta JIHK o0Ge3psnbero supyca SV-40
u OakTepuodara ¢ rajJakTo3HbIM OrepoHoM E. coli.

Obaacmu npumenenus 2eHHOU UHIICEHePUU HA COBPEMEHHOM dmane.
- [I0Jly4YeHHE FeHHOMHKCHEPHBIX BaKLIUH;
- IIOJTy4YeHHE UCKYCCTBEHHBIX OEJIKOB C 3aJJaHHBIMU CBOMCTBAMU;
- IOJTly4Y€HHEe TOPMOHOB, (PePMEHTOB,;
- TMarHOCTHKA U JieueHHe 3a001eBaHU.
Cnocobul nonyuenus 2eHos:
1) Beimenenue resoB u3 JIHK;
2) XUMUKO-(pepMEHTAaTUBHBIN CUHTE3;
3) dbepMeHTaTUBHBINA CHHTE3.
Pecmpukma3swt u ux snauenue
Pecmpuxkmupyroujue ynoonykneasvl (pecmpukmasst) — 5170 GEpMEHTHI, CIOCOOHBIE pa3pe3aTh
monekyny IHK B cTporo onpezeneHHbIX MecTax ¢ 00pa30BaHUEM JIMITKUX KOHIIOB.
Pectpukra3zbl OblM OTKPBITHL B 1968 Tosy.



Hanpumep, pectpukrasa E. coli mon nazBanuem EcoRI y3HaeT mocienoBaTensHOCTh U pa3pe3acT
€€ Ha y4acTKax, IIOMEYECHHBIX cTpenkaMu. B pesyinbrare, kosbueBas Monekyna JHK craner
nuHerHOH. 1o kpasM MoeKyI bl 00pa3yIoTCs JTUMKHE KOHIIBI, ¢ 0HOM cTopoHsl AATT, ¢ npyroii
— TTAA. IIpu HanuuuyM TUIKUX KOHIOB, MoJiekyia JIHK MoseT onarh 3aMKHYThCS B KOJIBLIO.

- T AATT LI --

-I{ TTAAT --

PecTpuxTa3pl MOryT y3HaBaTh pa3jIM4HbIE [1OCIIEAOBATEIbHOCTH HYKI€OTHA0OB. Pectpukrasa E.
coli mox na3zBanuem EcoRI y3naer mocnenoBatensnocts LIIIT. CoenuHeHne pa3pbiBOB Ieneit
JTHK nocne 00paboTKu pecTprUKTa3aMu MPOU3BOAUTCS (DEPMEHTOM JU2A30U.

Bekmopbul u ux ucnonvzoeanue 0na nepenoca 2eHemu4ecKo20 Mamepuana
Bexmop — »t0 Mmonexkynsl JIHK, kxotopble crnocoOHBI NEPEHOCUTHh YYXKEPOIHbIE T'€HBl U
o0ecrieunBaTh UX PEIIMKAINIO B KIETKE — XO35IUHE.

Tunvi 6ekmopos:

1) BEKTOpBI 1151 KIIOHUPOBAHHUS;
2) 9KCIPECCUOHHBIE BEKTOPHI,

3) BEKTOPBI AJ1sl TpaHChHOpMaLIUK.

Obwue ceoticmsea sekmopa.

1) uMeTh CBOWCTBO PEIUIMKOHA.

2) comeprkaTh CaWThl PECTPUKIIMHU, T.€. YUYACTKH y3HaBaHUS JJs pecTpukTa3. [Ipu sTom mecra
pa3pe3anus u BBeneHus napyroi JIHK He H0MKHBI BINATH HA PEIIMKALUIO BEKTOPA.

3) UMeTh OJIMH UM HECKOJIBKO MapKHUPYIOIIMX T€HOB, 10 KOTOPHIM €r0 MOKHO OOHAPYKUTh.

4) comepkath crienupuUecKue sl JTaHHOW KJIETKU TPOMOTOPBI U TEPMUHATOPBI TPAHCKPHUIIIIUH.
Memoowi 66edenus 2eH08 6 bakmepuaibHvle KIemKU.

1) tpanchopmarus;

2) TpaHchexius;

3) TpaHCOYKITHSI.

Memoo rnekmpogopesnozo ananuza /IHK ¢ azapoeom zene

Ipunyun memooa:

1) JHK oGpabatreiBaloT pecTpUKTa3aMHU M MOMEMIAIOT B JYHKH 3aCTBIBLIETO arapoBOrO Ielid,
KOTOPBI 3aTeM MOMEIaeTCsl B KaMepy AJis AJIeKTpodopesa.

2) mox nerctBHeM djekTpudeckoro nois ¢parmenTtsl JIHK HaumHaroT mepememiarbcs B rene,
CKOPOCTh MX MNEpeMeUIeHUS 3aBUCUT OT AJIuHbI (hparmMenta. KopoTkue ¢parMeHTbl ABUKYTCA
obicTpee, mpu 3ToM 1Henodku JIHK pa3nuuHoil UIMHBI OTAENAIOTCS APYT OT Jpyra, HO HeE
MTOBPEXKAAKOTCSL.

3) mocne »nekTpodope3a renb OKPAIIUBAIOT KpPacUTENeM OSmuouym OpomMuoom, KOTOPBIU
cBs3beiBacTes ¢ JIHK.

4) renab MOMEUIAIOT MOJ yNIbTPa(HOJIETOBBIN CBET M HAa HEM XOPOIIO BHUIHBI OKpAIICHHBIE B
KpacHbI 11BeT cBeTsmuecs ¢ppaxiun JJHK.

B pesynbrare snekTpodopes mo3BosSEeT pa3ieinTh, a 3aTeM u3Bieus Jroobie parmentsl JJHK B
YHCTOM BUJIE.

Cexeenuposanue /THK

CexseHuposanue — 3TO OINpeeTeHUe TI0CIeI0BaTENbHOCTH HYKiIeoTH10B B ¢pparmente JJHK. B
pe3ynbTaTe CeKBEHUPOBAHUSI OMPEENIAETCS TaKKEe aMHUHOKHUCIIOTHAS MTOCIE0BaTEIbHOCTh Oenka
B COOTBETCTBUU C HYKJICOTHTHOM MOCIIE0BATEILHOCTHIO B COOTBETCTBYIOIIEM I'EHE.
Hcnone3yrores 2 metofa:

1) xumuyeckoe cexeenupoganue,

2) pepmenmamugroe cexgeHuposanue MyTeM TEPMUHAIIMH LETH.



IMosumepa3Hasi nenHasi peakUusi — COBPEMEHHBIH METOJ MOJEKYJSPHOW OWOJIOTHH. DTOT
Meton pa3padoran Kapu Mrommcom (HoGeneBckast mpemust B 1993 roay). UcnonszoBanue [TL[P
nmo3BoysieT amnauguyuposams (pazmuoxkats) JJHK wmu ee dparmenTs in vitro, yBenuuuBas
YKCJIO KOTIMH B MUJUIMOHBI Pa3 32 HECKOJIBKO YacoB.

[TonumepazHo-1ienHas peakiys NpoTeKaeT B 3 CTaIuu:

1. Jlenamypayus. Cmech, B kotopoit conepxkurcs JJHK, narpesator o t 0-90 °C. B teuenue 15
CEeKyHJI TPOUCXOJUT pa3pylieHHuEe CcaabbIX BOJOPOAHBIX CBsized Mexay Hutsimu JHK u
obpazyercs 2 ogaouenodednsix JJHK U3 oqHON ABYXIIETIOYCUHOM.

2. Tubpuouzayus npaiimepos.Temneparypy cHmxkatror mo 50 °C. Ilpu 3TOM NpOUCXOAUT
rubpuam3arnus nerner JJHK ¢ npaiimepamu B Teuenne 30 cekyHI.

3. Hoaumepuzayus. Cmecy ¢ JJHK mnarpeBator nmo temmeparyper 70°C. Ilpum stom Tag
-mojuMepasa y/UIHHsIeT 00a mpaiimepa ¢ ux 3 -KoHIOB. [IpaiiMepbl qopacraioT 10 pa3MepoB
Matpuubl. [Iponecc mporekaer 90 cexyHn u B pesynbrare konuuectBo JJHK ynBauBaercs.
@®epment Tag -monumepaza ObUT BBIJCIEH W3 TEPMO(DUIBHBIX OakTepuil M OTIMYAETCS
YCTOMYMBOCTHIO K BBHICOKUM Temreparypam. 3a 20 1MUKIOB aMIUTM(PUKAIUA KOJIUYECTBO KOITHIA
JHK Bo3pacraer B 106 pa3. TP - peakuwss NOPOUCXOOUT B  CHEHUATHBHOM
npubope-amIuindukarope.

DTOT METOJ MO3BOJISIET MOMy4aTh TOUHBIE JaHHBIE IO CTPYKTYype reHoB U ¢pparmenToB JJHK npu
HaJU4YMM MUHUMAJIBHOTO KOJHMYECTBAa Marepuana, HCIOJAb3YeTCsS Uil  JUarHOCTHKHU
HacJEeACTBEHHBIX O0JIe3HEH YeNIOBEeKa, MPH JAKTHIOCKONUU U UICHTU(DHUKAIIMYA WHIUBUIYYMOB,
JUTSI HATIPABJICHHOTO TTOJTYyYEHUS MyTaIlui.

Pexomounanmnwie /[HK — 570 NICKYCCTBEHHO co31anHbie Mojekyibl JIHK, BkiItoyaromme res u
BEKTOP.

@®epMeHTATUBHBIN c10c00 NMosyyeHusi pekomOnHanTHoii JJHK

Cucrema 1y (epMEHTAaTUBHOTO CHHTE3a T€HOB MPEICTaBIsIET CO0OW pacTBOp, B KOTOPOM
coJiepkaTcs Bce 4 HyKII€OTHU1a, MOHBI MarHus, epMeHT oOpaTHas TPAaHCKPHUITa3a U MaTpUYHas
PHK, na xotopoii 6yner cunatesupoBathes JJHK.

st koHcTpyupoBanus pekomOunHanTHOM JIHK HeoOxomum psia hepmMeHTOB:

1) pecTpUKIIMOHHBIC SHAOHYKJIEa3bl — HaxomaT W paszpe3ator Mmosekynbl JJHK B caiitax c
ONPENIETICHHBIMU MOCIEA0BATEIbHOCTAMM, KOTOPBIE Y3HAET TOJBKO ONPEJCIICHHAS PECTPUKTA3a;
2) oOpatHas TpaHCKpuIITa3a (peBeprasa), kotopas ocymectsiser cunte3 JJHK na matpune PHK;
3) AHK — mommepasa — katasmsupyet cunte3 JJHK na marpune JIHK;

4) IHK — nura3za — ckineuBaet monekysbl JIHK, o6pasys cBsizu Mexy ne3okcupudodoc-haramu
HYKJICOTHJIOB;

5) TepmuHanbpHas TpaHcdepaza — JOCUHTE3UPYET K KoHIaM JBoiHoM criupanu JJHK mypunoBsie
WJIY TUPUMUINHOBBIE HYKIICOTHIbL;

6) sHIOHYKIIea3a (para — OTLIEIUISIET OAHOHUTYATHIE KOHIIBI 3 - KOHIA ABOMHOM crimpanu JTHK;
7) HyKkieasa — cokpaiiaet qBoitHyto crmpans JIHK ¢ 060ux KOHIIOB.

[lonyuyeHHBIN TeH HE CONEP>KUT UHTPOHOB, IPOMOTOPOB U JIPYTUX 3JIEMEHTOB, PEryJUPYIOIINX
TE€HHYI0 aKTUBHOCTb. TaKue reHbl MOAKIYA0TC K IPOMOTOPAM MIPOKAPUOT U SKCIIPECCUPYIOTCS
B MPOKAPUOTAaX.

Hns BBeaenus pexomOuHanTHo JIHK B kieTky, kieTka [IOMKHA OBITh KOMIIETEHTHOM,
KOMIIETEHTHOCTH MOXKHO J00HThcs mpu ucnonb3oBaHuu CaCl2 wu TtermoBoro ymapa. Jns
obneryenus npornrkHoBeHus JIHK B kneTky OakTepuii, ux 00pabaThIBAIOT JTU301IUMOM, KOTOPHIA
TUAPOIU3UPYET MYKOIENTHUIBI, BXOJAAIIME B COCTaB KIETOYHOW cTeHKU Oaktepuil. Kietku
9yKapuoT 00pabaThIBalOT pepMEHTaMU, KOTOPbIE Pa3pyIIAIOT MoNKucaxapuabl o0omouku. Takxke
s oOmeryenuss — nponukHoBeHus  JIHK B wierky — 9ykapuoT,  HCHOJB3YIOT
TUATUIAMUHOSTHIIIEKCTPAH U TOJMMATUIICHTTUKONG. KieTku apoxokel o0padaThiBalOT COMSIMU
JIUTHUS WU DIIEKTPOUMITYJIbCaAMHU.

Samanud:
1. 3apucyiite cxemy co3qaHusi TeHHOMOAU(DUIIMPOBAHHOMN TUTA3MHIbI



2. 3anomHuTe TaONMILY.

@epMeHTbl METOJOB TI'€HHOW HH)KEHEpUHM W | Peakuuu, B KOTOPBIX IPUHUMAIOT y4acTue
JAHK-texnosorui

1

2...

Koumponvnwvie sonpocwi:
1. IloHsiTHE O T€HHOI UHXEHEPUHU, UCTOPUSI PA3BUTHS.

2. OCHOBHBIE HAIIPABJICHUS U 33/1a4d T€HHOM MHXEHEPUU HAa COBPEMEHHOM JTalle.

3. Ilomy4enue reHoB. XUMHUYECKUN U ()ePMEHTATHBHBIN CUHTE3. BhIeneHne reHoB ¢ TOMOIIBI0
(epMEeHTOB PECTPUKLIMN U TPAHCAYLUPYIOUIUX (aros.

4. PecTpukTasbl U UX 3HAUYEHUE.

5. PexomOunantHas JIHK. Bektopsl M uMX wHcCHonb30BaHME [UIsl NEPEHOCA T'€HETUYECKOTO
Marepuana.

6. Metop snexkrpodopesnoro ananusa JJHK B arapoBom rene u merox 0not-rudpuanzanuu JHK
o Cay3zepny. CexBenupoBanue JIHK. Ilonumepasnas nennas peakuus (I1L[P) u ee npumenenue B
MIpaKTHKE.

7. MeTtonbl BBEICHHS T€HOB B OaKTepUAbHBIEC KIETKH. DKCIIPECCUS TyKEPOIHBIX TEHOB.
8. CriocoOr! MoTy4eHus TeHOB.

9. KoncrpyupoBanue pekombunantaoit JIHK (dhepmenratuBHbIil cuHTE3).

10. CamocTosiTenbHas MOATOTOBKA CTYAEHTOB (COOOIIEHHUS 110 TEME).




