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PABOYASI TIPOTPAMMA JUCHHUILIMHBI (MOYJISA)

OCHOBbI BHOTEXHOJ/IOTHH

HanpapyieHHe MOATOTOBKH (CMENHaTbHOCTD)
19.03.02 TIPOJIYKThI ITIMTAHUS U3 PACTUTEJIBHOI'O ChIPbSI
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PaGouas mporpamma coctasieHa Ha ocHoe @I'OC BO no HampapieHHIO MOATOTOBKH
19.03.02 TIPOAYKTHI IIMTAHUSA U3 PACTUTEJIBHOI'O CBhIPbS (ypoBens GakanaBpuata)
(npuka3 MunoGpuayku Poccun ot 12.03.2015 1. Ne 211)

Pa6ouas nporpaMma paccMOTpeHa U 0/100peHa Ha 3acelaHuH Kadepbl XUMuH
28.02.2020, mpotokon Ne 7

3aB. kaenpoi (87— HIL Mensnnk
Pa6ouas nporpamma 0106peHa Metoudeckoi komuceuedt MEnC
02.03.2020 r. mpotokon Ne 7 e
IIpexncenarens - 7 N.IO. Me3un

PaGouyas nporpamMma cocTaBlIeHa: M

A e
JioneHT Kadeapsl XuMuH, kana. 6101, HayK H.W. bapbinHukoBa
CT. npenoiaBarens kadeapbl XUMHH, KaH/I. C.-X. HayK pe B2 Z ~ M.A. 3s6muueBa

PeriensenT: My,
nouent kadeapsr [I9uBX]I, kana. Me1. HAyK A é//’ H.I'. TepenTheBa




Jluer akTyasmzanum paboyeii nporpaMmal

PaGouasi nporpamma nepecMoTpeHa, odcyxaeHa u ogoopena ais peanuzauuu B 2020 - 2021
y4eOHOM rojy Ha 3aceanuu kadeapsl XuMuu

[Tporokos ot 01 centsiops 2020 r. No 1
3aB. kadeapoit 7 H.JI. MensiHuk

PaGouas nmporpamma nepecMoTpeHa, 00cyxiaeHa 1 ogodpena s peanusannu B 2021 - 2022
yueOHOM rojly Ha 3aceiaHuu Kadeapbl XuMHH

[Tporokomor 20 r. Ne
3aB. kadeapoit H.JI. Mensnuk

PaGouas nmporpamma nepecMoTpeHa, o6cykaeHa i ogoopena s peanuzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceanuu kadeapsr XuMuu

ITpotokomn o __ 20 r. Ne
3aB. kaeapoii H.JI. Mensiuuk

PaGouast mporpamma nepecMoTpena, odcyxaeHa u ogobdpena s peanuzanun B 2023 - 2024
y4eOHOM rojty Ha 3aceanuu Kadeapsl XUMHI

[lporokomn ot 20 r. No
3aB. kadepoii H.JI. Mensinuk

PaGouast mporpamMma nepecm‘)rpeﬂa, obcyikaeHa u ogo0peHa uist peanusanuu B 2024 - 2025
yueOHOM rojly Ha 3aceiaHuu Kadeapsr XuMuu

ITpotokom ot 20 r. Ne
3aB. kadenpoii H.JI. Mensuuk




1 Ilesiu ocBOEHMSI AUCHMILINHBI (MOIYJISA)

HGJIBIO npenogaBaHus JUCHUIIIMHBI «OCHOBBI OMOTEXHOJIOTHHNY» SBIIAETCS HN3Yy4YCHUC
COBPECMCHHOI'O COCTOSAHUA U TIICPCIICKTHUB pPa3BUTHUA OHOTEXHOJIOTUNA Ipu HCIOJIB30BAHUHA
OMO000OBEKTOB U

61/IOMOJICKyJI B TPOMBIIUICHHOM TIIPOMU3BOACTBEC MPOAYKTOB IIUTAHUA, CCIBCKOM
XO3SICTBE U OKPYXKAIOLIEH Cpeie.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOorpaMmsbl

Juctunnuna OCHOBBI OMOTEXHOJIOTMU BXOAWT B BapUATUBHYIO YacTh y4eOHOTO IIaHa
00pa3oBaTebHON IPOTPAMMBI.

Jnst  u3ydyeHus  TUCHUIUIMHBI ~ HEOOXoauMbl  3HaHWMs  (YMEHUs,  BIAJCHUS),
chopMHUpOBaHHBIE B pe3yIbTaTe U3yUCHHS TUCITUTIINH/ TPAKTHK:

Anamntnaeckas xumusd 1 OXMA

be3omacHOCTE XXU3HEACATCILHOCTH

brnoxnmmus

KommonaHo-XxuMHUYeCKHE acIIEKThI MUIEBBIX TEXHOJIOT I

XUMUS TTULTHA

Du3noI0THS TNTAHNS

AHATOMUS TTUIIIEBOTO CHIPHS

BBenenue B HanpaBiieHue

3HaHus (yMEHUSs, BIIQJICHNUS), TTOTYICHHBIC TIPH U3YYCHUH JAHHOW JUCIUIUIMHBI OyayT
HEO0OXO MBI JUTsl U3YUCHUS TACIIUTUTAH/TIPAKTHK:

[ToaroroBka K 3amuTe 1 3aUTa BHITYCKHONW KBATHU(DUKAITMOHHON PabOThI

[ToaroToBka k ciaye v caya rocy1apCTBEHHOTO SK3aMeHa

[IpowusBoaCcTBEHHASA — TPEIAUIIIIOMHAS TPAKTUKA

3 Komnerenuuu ody4yawierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJISA) M IIJIAHUPYEMBbIe Pe3yJbTAThl 00y4eHUus

B pesynaprare ocBoeHus aucHUIUIMHBL  (Monynsi) «OCHOBBI  OMOTEXHOJOTHNY
oOyuarouuiics 1okeH 001a1aTh CASAYOIIMMI KOMIETCHITUSIMHU:

CtpyKkTypHBIT [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITIETEHIINH

IIK-5 ¢noco0HOCTHIO HCNOJIB30BATH B MPAKTHYECKOI 1eITeJIbHOCTH CIIeNNATN3UPOBAHHbIE
3HAHUSl (PYHIAMEHTAJIbHBIX pa3lejioB (GUNKH, XUMHHU, OMOXHMMHHM, MATEMATHKHU sl
OCBOECHHS dpuzngecknx, XHMHYECKHX, OHMOXMMHYECKHX, OMOTEXHOJIOTHYECKHX,
MHUKPOOHOJI0THYECKHX, TeMI0PU3HIeCKHX MPOLECCOB, MPOUCXOASIIMX NMPH MPOU3BOJACTBE
NPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPbS

3HaTh - HCII0JIb30BaHNE OMOTEXHOJIOTUHU B OXpaHe OKpPY’Karollel cpebl.

- OMOTEXHOJIOTHYECKUE CTIOCOOBI MOTy4eHHsI HEOOXOAUMBIX YETOBEKY
BELIECTB U NPOTYKTOB.

- BBICOKOA((PEKTUBHBIE (POPMBI MUKPOOPIaHU3MOB, KYJIbTYPBI KIETOK U
TKaHEeH pacTeHuil, KUBOTHBIX WJIM U30JUPOBAHHBIX U3 KIETOK
OMOJIOTUYECKUX CTPYKTYP, UCHIOIB3YEMBIX B OMOTEXHOJIOTHH.




YmMmers - TI0JIb30BAaThCSI OCHOBHOM, OTIOJHUTEIBHON U CIIPAaBOYHOM JIUTEPATYPOU
10 BOIIPOCAaM OMOTEXHOJIOTHUH, TEPMUHAMH OMOTEXHOJIOTHH.
- COCTaBJISITh TUIIOBYIO CXeMY OMOTEXHOJIOTHYECKOTO TIPOU3BO/ICTBA.
Bnaners - HaBbIKaMH pabOThl ¢ MUKPOOPTraHU3MaMH-IIPOAYLICHTaMHU.

- HaBbIKaMH BBIINIOJIHCHHA aHAJIMN3a IPOJAYKTOB OMOTEXHOJIOrMYECKOIO
IIPOU3BOJACTBA OPraHOJICITUICCKUMHU U (1)I/I3I/IKO-XI/IMI/ILI€CKI/IMI/I METOJaMHU.
- HaBbIKaMH ITOJIYYCHH IIOCCBHOTO MaTCpHralia U3 YUCTBIX KYJIBbTYP.




4. CTpyKTypa, 00bEM U coep:KaHHue TMCHHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIseT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 12,9 akaj. gacos:
— aynutopHas — 10 akaj. 9acos;

— BHeayiuTopHas — 2,9 akaj. 9acoB
— camocTosTenbHas pabota — 122,4 aka. 4acos;
— MMOATOTOBKA K dK3aMeHy — 8,7 akaj. Jaca
dopma aTTecTaluy - 9K3aMEH

AynuropHa r.:
. g E ®
= opMa TEKYIIEero
KOHTaKTHas B g KoHTpOA
Paznen/ tema g.| pabora g 7 Buz camoctosaTensHoi Kon
> 3 9 YCIIEBaEMOCTH U
JUCIUTITHHBL & g o pabotsl . | xoMneTeHIuu
mpax| 2 § MPOMEKYTOYHOM
Jex. | . |2'€ aTTeCTalluu
o
3an. |©
1. Paznmen Nel
Tema 1.1. Buomexnonozus
kax Hayka. Cospemennoe
cocmosinue OUOMexHoN02UlU.
Lle/tb W3ydCHHS HCHATTHHb CaMOCTOsTENIFHOE U3YUCHHE Kontponsnas
, . o
eOHOM M HAayJIHOU abora
OCHOBHBIE€ TOHSATHSA. DTaIlbl 10 ya v P i [1K-5
T — JIUTEPATYpHI. WHJIMBUTYaJIbHOE
ouorexunomorud. OCHOBHBIE PaGora ¢ a1eKTpOHHbIMI 3afaHue
N — ' N O6ubaHoTEeKaMHu.
OMOTEXHOJIOTHH.
12 Teopemuuecue ocnosu 5 TToaroroBka U BBITTOJHEHHE
' MPaKTHYECKUX PaboT:
ouomexnonoeuu. Cragud u p P
KHHETHKA pocta - Nel «O6nactu npuMeHEeHUsI
OHOTEXHOJIOTHI
MHUKpPOOPTaHU3MOB. KouTponbhas
IpomykThl MHKPOGHOr0 Brinosnenye Jomamsero pabora
10 3aJaHusl. i [IK-5
Opoxxenust 1 Merabonu3ma. CaMOCTORTEEHOR HaYUCHHE WHAUBUIyaJIbHOE
Crioco0Obl  KyJIbTHBHPOBaHHS 6o . 3a7aHue
MHUKpPOOPTaHU3MOB. yqeﬂﬁgg IZTHa)::HOH
KynpTrBHpOBaHHE )KUBOTHBIX PaG PaTyPEL.
U PaCTHUTEIIBHBIX KIIETOK. ab0Ta € SNICKTPOHHBIMH
OHOIHOTEKAMU
Wroro no pazaeny 20
2. Paznmen Ne2
TlonroroBka ©  BBIIOJHEHUE
21 Obwan MIPAKTUYECKUX padoT:
' -Ne 2 «[IpuroroBicHue
OuomexHono2uYecKas cxema P
NDOU3EOOCIE  MDOOVKINOS MUTATEJbHBIX OCHOB, Cpel H
MI; KkpOGHO20 P cu;}mes’a JIOIOJIHUTEIBHBIX PACTBOPOB) KonTponbnas
o Brinonnenue OMAIIHETO abora
[IpUroToBieHNE MUTATETBHOM| 5 1 2 |20 A p ’ IK-5
cpetbt Tonyuere 3a/1aHus. WHAWBHUIYaJIbHOE
HOCQBP.IOFO MaTepuana CaMocTosTeIbHOE ~ U3Y4YCHHE 3a/1aHue
’ eOHOM it Hay4HOI
Brigenenue LIEJIEBOTO yi v
— JUTEPaTypBI.
POLyKTa. Pab6ota ¢ anekTpoHHBIMU
OuOIMOTEKaMH




2.2 Buomexnonoeuueckoe
npou3eoocmeo  eewjecms U
CcoeOuHeHUll, UCNONb3YeMbIX 6
nUWesoti NPOMbIUIEHHOCTU.
[lonydyeHne  MUILEBBIX U
amuHokucnoT.  I[lomyuenue
JUIAIOB,  CTEPOMIOB M
BUTAMHHOB C  IOMOIIBIO
MHKPOOPTaHM3MOB W HX
TIPUMEHEHHE.

20

IloaroroBka W BEHITIONHEHHE
MIPaKTHYECKUX paboT:

- Ne3 «BnusgHue pasHBIX
PEKMMOB CTEPWIN3AIMK Ha
TrHOeITh MHKPOOPTaHH3MOB);

Brinonxenune JOMAIITHETO
3aJ[aHNs.

CamocToATeNIbHOE ~H3ydeHHe
y4eOHOH u HaY4HOI
JINTEPATYPEL.

PaGota C  3JEKTPOHHBIMH
OMOJIMOTEKAMM.

Kontponsnas
pabora,
UHIUBUAYAJIbHOE
3a/laHue

IK-5




2.3.1lonyuenue epmenmuoix
npenapamos. ITonsitue
¢depmeHTEl U (epMeHTHBIE
npenaparbl. XapaKTepHCTHKA
aKTHBHOCTH (hepMeHTHBIX
MpernaparoB. [Momyuenne
(epMEeHTHBIX MpenapaToB ¢
MOMOIIIBO
MHKPOOPTaHH3MOB.
IMpuMeHeHHe  (pepMEHTHBIX
npernaparoB B IHIICBOW
MPOMBIIIICHHOCTH.
VIMMOGHIN30BaHHbIC
(depMeHTEI B JIe4eOHOM
ITUTaHUN.

HWroro no pazaeny 40
3. Paznen Ne3
3.1. Ilpumenenue memoodos
CEHHOU UHIHCEHEPUL U TloaroroBka 1 BBIIIOITHEHUE
AHK-mexnonoaut, HPAKTUYECKON PabOTHL:
OCHOBAHHBIX Ha [IEPEHOCE ~TlonyueHHe hepMeHTHBIX
FEHETHYECKOro MaTeprana u3 ) Kontponbhas
OHOrO [peraparoBy; pabora
. 15 [CamocrosTenbHOe n3ydeHue ’ IK-5
OpraHu3Ma B APYroii. s . HHIUBHIYaIbHOC
yueOHOM U Hay4HOMH
Pecrpunupytomue 3aJlaHue
OHOHYKJI€A3bl. 6 JIUTCPaTypal.
TL1a3MHTHbIE BEKTOPBL. Paborta ¢ anexTpoHHBIMU
OubIMoTEKaMHU.

Co3ntanne U CKpUHHUHT
OnOIHMOTEK.




Toaroroska pedepara.

3.2. OcHognvle amansl
co30anus MpaczeHHbix Ioxroroska u
. BBITIOJTHCHHE
OpeanusMos: npokapuom, I KoHTposbHas
pacmenuti  u  JHCUBOMHBIX. KOHTPOJIbHOW paboThI. aGora
BuorexHomorus B 1/11 20 CaMocTosTENIbHOE P i [1K-5
9 WMHIMBUIYaJIbHOE
JKUBOTHOBO/ICTBC, U3Y4YCHUEC y‘Ie6HOI/I u sajanme
BETCpHUHApHH, Hay4HOU JIUTEPATYPHI.
PaCcTCHUEBOACTBE U HHIHCBOﬁ Pabora ¢ 3JIEKTPOHHBIMU
IIPOMBILITIEHHOCTH. OUOTHOTEKAMH.
Paznen 4. Oxonoruveckas
ouorexHomorus. Tema:
°K
buonozuueckue Memodo. CaMOCTOATEIBHOE KonrtponbsHas
OUUCTIKU CIMOKOS. U3y4eHUE YUeOHOU 1 pabora
AdpoOHBIE U aHA’POOHbBIC 1/11 27,4 . ’ IK-5
HAy4YHOW JIUTEpATYphl. | HHAMBHUIYAILHOE
POIIECCHI OUYHCTKH, Pac
p—— TBEIBIX al oga 6c 3JIEKTPOHHBIMU 3aJ]aHue
OTXO0/10B, O4YHUCTKa HOIHOTCKaMH.
3830BO3/1yIIHBIX BEIOPOCOB.
Wroro no pazaeny 221 62,4
4. DK3aMeH
CaMOCTOsATEIBHOE
U3y4YCHUE YYCOHOH U
4.1 TlonroToBKa K 9K3aMeHy HAYYHOU JIUTEPATYPBHI. DK3aMeH [K-5
Pabora ¢ 3neKTpoHHBIME

OMOIMOTEKAMH.
HUroro no pazneny
HUroro 3a cemectp 421 122,4 3K3aMEH
Uroro o aucuuiuinye 421 122,4 3K3aMEH [1K-5




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenogaBanus AUCHUIUIMHBL «OCHOBBI OMOTEXHOJIOTMHY MPUMEHSIIOTCS
TpaJAUIIMOHHAS Y MOIYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOT UH.

Jlekuuu MpOXOJAT Kak B TPAIUIMOHHON (opme, Tak U B (popMax BBOJHOW JIEKIUU U
MpoOIeMHBIX JIeKIMii. Ha BBOJHBIX JIGKIHSIX MPOUCXOTUT 3HAKOMCTBO OOYYAFOIIHUXCS C
Ha3HA4YCHHEM M 3a/layaMy Kypca, €ro pojbl0 U MECTOM B CUCTEME Y4E€OHBIX TUCHHUIUIMH U B
CUCTEME MOJATrOTOBKH OakanaBpa. TeopeTndyeckuid MmaTeprall Ha MPOOJIEMHBIX JICKIIUAX SBIISICTCS
pEe3yJIbTaTOM YCBOCHHS IOJIYYEHHOW HHQPOPMAIMH TOCPEICTBOM IOCTAHOBKH IMPOOIEMHOTO
BOIIPOCA U IMOUCKA ITYTEH ero peiieHus.

JIeKIMOHHBIN MaTepual 3akKpeIulsieTcss B XOJ€ MPAKTHYECKUX paboT, Ha KOTOPBIX
BBITIOJTHSIFOTCS TPYIITIOBBIC U MHANBUIyalIbHBIC 3aJaHUs 110 TIpoiieHHo Teme. [Ipu npoBenenuun
MPAKTUYECKUX PpabOT HCIOIB3YETCSI METOJ KOHTEKCTHOTO OOy4YEeHUs, KOTOPBIN IO3BOJISAET
YCBOUTDH MaTEpHAJl ITyTEM BBISIBJICHUS CBSI3€H MEK/Ty KOHKPETHBIM 3HAaHUEM U €T0 TPUMEHEHHUEM.

CamocrosiTenpHas padoTa CTUMYJIUPYET OOYyJarOMMXCsl B MIPOIIECCE PEIISHUs 3a7a4d Ha
MPAKTUYECKUX 3aHIATHSAX, TMPU TOATOTOBKE K KOHTPOJBHBIM M TPOBEPOYHBIM paboTam,
BBITIOJTHEHUH JJOMAIITHETO 3aaHHs 1 HTOTOBOM aTTECTAINH.

6 YueOHO-MeTOIHYECKOE 00ecTIieueHe CAMOCTOSITeIbHOM PadoThI 00yUaIOIINXCSI
[IpencraBneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/l POBeAeHUs POMEKYTOUYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecnevyeHue AU CIUNIHHBI (MOYJIs1)

a) OcHoBHAas1 IMTEpPaTypa:

1. benokypoBa, E. C. buorexHoysorusi mpoayKTOB pacTUTEIHLHOTO MPOUCXOXKICHUS !
yuebnoe nmocobue / E. C. Bemokyposa, O. b. UBanuenko. — Cankr-Ilerepoypr : Jlans, 2019. —
232 ¢. — ISBN 978-5-8114-3630-9. — Tekcr : onekrponnsiii //  JlaHb
ANIEKTPOHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/reader/book/118619/#
(mata obparenus: 03.10.2020). — Pexxum gocTyma: st aBTOPH3. T0JIb30BaTENEH.

2. Yeunna, O. H. O6mias 6uotexHoorus : yaeoHoe mocobue s By30o8 / O. H. Ueunna.
— 2-e u3., nepepad. u qon. — Mocksa : M3natensctBo FOpaiit, 2019. — 231 c. — (bakanasp.
Axanemuyeckuii Kypc). — ISBN 978-5-534-08291-3. — Tekcr : snekrponssiii // DBC Opaiit
[caiir]. — URL.: https://www.biblio-online.ru/viewer/obschaya-biotehnologiya-424757#page/1
(mara o6parenus: 03.10.2020).

0) JlonmostHMTEIbHAS JIATEPATYpa:

1. Akumosa, C. A. buorexnosorus: IIpaktukym / Axkumosa C.A., - 2-¢ u3j., nepepad. u
norn. - Bonrorpan:Bonrorpanckuii rocynapctBeHHbli arpapHbsiii ynusepcuter, 2018. - 144 c.:
ISBN. - Tekcr : smextponnsii. - URL: https://new.znanium.com/read?id=335799 (nmara
obparenwus: 03.10.2020). — Pesxum ocTyma: 1mo mo/rmucKe.



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

2. buorexnosorus. B 2 4. Yactp 1 : y4eOHHMK U IPAKTHKYM JUIs aKaJIeMHYECKOTo OakanaBpuara /
noj obmeit penakuueii H. B. 3arockunoii, JI. B. Hazapenko. — 2-e u3., ucrp. u 1on. — Mocksa

: UsnmarensctBo HOpaiit, 2019. — 170 c¢. — (bakanaBp. Axamemuueckmii kypc). — ISBN
978-5-534-07410-9. — Tekcr : oanekrponnsiii /[ DOBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/viewer/biotehnologiya-v-2-ch-chast-1-437436#page/1 (mata

obpaenus: 03.10.2020).
3. buotexnosorust. B 2 4. YacTp 2 : y4eOHHMK U MPAKTUKYM JJIsl aKaJleMU4ecKoro OakanaBpuara /
o obmieit penakuueii H. B. 3arockunoii, JI. B. Hazapenko. — 2-e u3., ucrp. u 1on. — Mocksa

: UsnmarenscrBo HOpaiit, 2019. — 219 c¢. — (bakanaBp. Axagemuueckmii kypc). — ISBN
978-5-534-07409-3. — Tekcr : oanekrponnsiii /[ DOBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/viewer/biotehnologiya-v-2-ch-chast-2-437564#page/1 (mata

obpammenwus: 03.10.2020).

4. KcenogonroB, b. C. OcHOBbl MHUKpOOMOJIOTMH U 3KOJOTHYECKOM OHMOTEXHOJIOTUM : Yy4eO.
nocobue / B.C. KcenopontoB. — Mockaa : UJ] «®OPYM» : UHOPA-M, 2019. — 221 ¢c. —
(Beicrmee oOpaszoBanme). - ISBN 978-5-8199-0615-6. - Tekcr : snekrponssii. - URL:
https://new.znanium.com/read?id=341804 (mara o6pamenus: 03.10.2020). — Pexxum nocryma:
IO TOJIITUCKE. . - 3ardl. ¢ dKpaHa.

5. Topnenko, B. A. Hayunsle ocHoBbl Ouotexnosoruil. Yacte |: YyeOnoe mnocobue.
Hanorexnonorun B 6uonoruun/I'opineaxoB.A., Coast. Kyry3osaH.M., IIstyannaC.K. - Mocksa :
[Mpomereit, 2013. - 262 c. ISBN 978-5-7042-2445-7. - Tekct : smektpoHHBIA. - URL:
https://new.znanium.com/read?id=214418 (mara o6pamenus: 03.10.2020). — Pesxxum ngocryma:
IO TIOJIITHCKE.

6. Becthuk AIIK CraBpomnoJbs. - ISSN: 2222-9345. - URL:
https://e.lanbook.com/journal/2181#journal_name (mara ob6pamenus: 24.09.2020). — Tekcr :
3IEKTPOHHBIMN.

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

https://e.lanbook.com/journal/2942#journal_name (mara ob6pamenus: 24.09.2020). — Tekcr :
3IEKTPOHHBIMN.

8. Cranmaptsl u kauecTBO. - ISSN: 0038-9692. - Tekct : HemocpeACTBEHHBIH.

9. U3Bectus By30B. [Tumeas texaosorus. - ISSN: 0579-3009. - TekcT : HemocpeACTBEHHBIH.

10. [TumeBas mpombiIeHHOCTb. - ISSN: 0235-2486. - TekcT : HemocpeACTBEHHBIH.

B) MeToauyecKkue ykazaHusi:
1. MeTonuueckne yKazaHHs IO BBINOJHEHHIO MPAKTHUYECKHX PAaOOT MpEeACTaBICHBI B
MPUJIOKEHHUHU 3 K paboueli mporpaMme TUCIUTLIAHBI.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcebl:

IIporpamMmmHoe o0ecnieyeHue

Haumenosanwue [10 Ne norosopa CpoK JIeHCTBYSI JIUIIEH3UU
MS Windows 7

Professional (mns  [/1-1227-18 o1 08.10.2018 11.10.2021
KnaCCOB_)

MS Office 2007 |y 135 1 17.09.2007 BecCpOTHO
Professional

7Zip cB000THO pacnpoctpansemoe [10 0eCCPOYHO

FAR Manager cB00OIHO pacnipocTpansemoe [10 06eccpoUyHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH()OPMAIMOHHBIE CIIPABOYHbIC CHCTEMbI
| Hassanue xypca | Ccpuika



https://www.biblio-online.ru/viewer/biotehnologiya-v-2-ch-chast-1-437436#page/1
https://www.biblio-online.ru/viewer/biotehnologiya-v-2-ch-chast-2-437564#page/1
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

DnekTpoHHas 0a3a nmepuoandeckux u3gaanui East View
Information Services, OO0 «MIBUC»

Hanuonanenas UH(POPMAIIMOHHO-aHATTUTHIECKAs
cucreMa — PoccuiiCKU MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PHHLI)

ITouckoBass cucrema Axaaemus Google (Google
Scholar)

WNudopmanmonnas cucrema - ExuHoe okHO JocTyma K
HH()OPMAIMOHHBIM pecypcam

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp

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

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

denepanbHOE rOCY/IapCTBEHHOE OFOKETHOE
yupexaenne «Denepanbubiii uHCTUTYT npombinuiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTepuajbHO-TeXHHYeCKOe o0ecreueHue TUCIUIIHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTIedeHNE JUCIUTUIMHBI BKITFOUACT:

VY4eOHast ayauTopus Ui NMPOBEICHUS 3aHITHH JIEKIIMOHHOTO TUTA: MYJIbTUMEIUNHHBIC
CpelICTBa XpaHEHMUsI, IepeIauu U MIPEACTABICHHS YueOHOM nHDOpMaIuu

VYdeOHast ayAuTOpUs UTsl IPOBEACHUS MTPAKTHYECKUX PadOT: MYITbTUMEINHHBIC CPEICTBA
XpaHeHWs, Iepeaunl ¥ MpeCTaBlIeHus yaeOHo nHpopMaIim.

[Tomemienus 1si caMOCTOSATENBHON pabOThl 00yYarOMIMXCS: KOMIBIOTEPHBIE KJIACChI;
YHUTABHBIC 3aJIbI OMOIMOTEKH, IEPCOHANIbHBIE KOMITBIOTEpHI ¢ makerom MS Office, Brixomom B
WuTepHeT W ¢ JOCTYyNIOM B DIEKTPOHHYIO HWH(MOPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
YHHUBEPCHTETA

[Tomemenuss s  XpaHeHUsT ©  TPOPHIIAKTHIECKOTO OOCTY)KHMBaHHUS  y4EOHOTO
000pyIOBaHUS: CTEIJIAXKH JIJIs1 XpaHEHUsI YIeOHO-HATJISAHBIX TTOCOOUH U y4eOHO-METOINYECKON
JOKYMEHTAI1H.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

IIpuiaoxenue 1

6 YueOHO-MeTOANYECKOE 00ecniedeHHEe CAMOCTOSITEIbHOM PadoThl 00y4YaroUIMXCst

[lo pmuctummmae «OCHOBBI — OMOTEXHOJOTMM» — IMPEIyCMOTpEHa  ayAuTOpHAas W
BHEAYIUTOPHAs CaMOCTOSITEIbHAs paboTa 00yJaroIUXCsl.

AynutopHas caMoCTOsITelIbHAass paboTa OO0y4aroUXCs IPEANOJIaraeT BbIIIOJHEHHE
MIPaKTUYECKUX paboOT U cAaya KOHTPOJIbHBIX U MIPOBEPOYHBIX, KOHTPOJIbHBIX padoT.

BaeaynuropHas camocTrosATenbHas pa0oTa o0O0y4arolMXcs OCYHIECTBISIETCS B BHUJIE
U3y4YCHUS JITEpaTypsl 10 COOTBETCTBYIOLIEMY paszfely ¢ MpopaboTKoil Marepuana Hu
BBINIOJIHEHUS IOMAIIHUX 33aHUH.

Ilepeyenn mpakTu4yeckux pador:

-«O0nacTu MpuUMEeHEHUsT OUMOTEXHOIOT U

- «OCHOBHBIE CTa/IMN OMOTEXHOJIOTHYECKOTO IPOU3BOACTBAY;

- «O3HaKoMJIEHHWE C MPOU3BOJCTBEHHBIMHU JIMHUSAMU W TEXHOJOTUSMHU H3TOTOBJICHUS
MOJIy4eHUs: OUoIpenapaToBy

- «YnpaBneHue, 00beKTbl 1 KOHTPOJIb OMOTEXHOJIOTUYECKUX MTPOLIECCOB.

- «[IpurotoBneHue NUTaTENbHBIX OCHOB, CPEl U AOMOJHUTEIIBHBIX PACTBOPOB)»

-«BnusiHue pa3HbIX peKUMOB CTEPUIN3ALUN HA THOETTh MUKPOOPTraHU3MOBY»

-«[lonyuenue pepMEHTHBIX MTPENapaTOBy;

- «OCHOBBI OMOTEXHOJIOTHH ITPOU3BOJICTBA U KOHTPOJISI aHTUOMOTUKOBY

IIpuMepHbIe 3aaHus IS BBINIOJTHEHHUS NIPOBEPOYHOil padoThl Nel

1.Yt0 Takoe OuorexHomorus?

2. Kakuie BopocChl H3y4aeT MPOMBIIIICHHAs] MUKPOOHOIOTHS?

3.KakoBbI 00J1aCTH TPUMEHEHUST OMOTEXHOJIOTHH B TTUIIIEBOM MPOMBIIIIEHHOCTH?

4. Kakwue oTpaciu OMOTEXHOJOTHUH BBIJCISIOT U YTO OHH M3y4aroT?

5.Kakue BBIAECNAIOT IEPUO/Ibl B PA3BUTUU OMOTEXHOJIOTUH U B YEM UX OCOOCHHOCTH?

IIpumepHbIe 3a1aHUs VISl BLINOJHEHUS IPOBEPOYHOIl padoThl Ne2

1.  JlaiiTe XapakTepUCTUKY NOHITHIO «OMOTEXHOIOT U

2. Kaxosa poub JIyu ITactepa B 6motexunoaoruu?

3.  Ilepeuncnure kakue pazzenbl OMOTEXHOJIOTHH BbIICISIOT.

4.  Kakue MUKpPOOpraHu3Mbl Ha3bIBAIOTCS MPOIYLIEHTAMU?

5.  Ilepeuucnure oOsizarenbHble TPeOOBAHUS K MHUKPOOpPraHH3MaMm, KOTOpbIE
WCIOJIb3YIOT B MIPOMBIIIJICHHOCTH.

6.  Uro Takoe cenexius’?

7. Uro Ha3bIBAIOT CBEPXCUHTE30M?

8.  Kakue myrarennsie ¢aktopsl Bri 3nHaere? [IpuBeaute npumepsl.

9.  Yewm 3aHMMaeTCs TeHeTUYECKasT MHKEHEPHs?

10. Ilepeuncinure oOTpaciad, B KOTOPBIX IPUMEHSAETCS OHOTEXHOJIOTHSL.
[IpuBenute mpuMepsl

11. Tlepeuncnute cTaguu pocTa MHUKpOOpraHu3MmoB. JlaiiTe KpaTkyro HUM
XapaKTePUCTHUKY.

12.  Kakue MeTaGoIUTHI Ha3bIBAIOT MEPBUYHBIMU, a KAKU€ BTOPUUHBIMU?

13. Ilepeuncnure Kakoe CbIpbE€ MHCIOJIB3YIOT B OHOTEXHOJOIMYECKOM
IIPOU3BOJICTBE?

14. TlepeunciauTe KOMIOHEHTHI MUTATEIBHBIX CPEL

15.  Yro takoe pepmeHTanus?

16. Ha xakue BUBI TOIPA3AEIAIOTCS MPOIECCHl KYIbTUBUPOBAHUSA?

17. B yem oTinM4Me MOBEPXHOCTHOM U ITyOMHHON (pepmMeHTaruun?

18. B uem 3axitoyaercsi HOBEpXHOCTHBIN CIIOCOO KyJIbTUBUPOBAHUS?



19.  Buasl npoMeXyTOCHOTO KyIbTHBHpOBaHUs. KpaTkas XxapakTepucTuka
20. B 4em 0coOEHHOCTH HEMPEPHIBHOTO KyJIbTUBHUPOBaHUA? BUbI.

IIpumepsl 3agaHuii 1JIs1 BHINOJHEHUSI KOHTPOJIBbHOI padoThl Nel

1 sapuanm

[lepeuncnaure  TpeOOBaHUS, TMpenbsBIAEMbIE K  MHKpPOOpPraHM3MaMm IpH  HUX
KYJIbTUBUPOBAHHH.

[lepeuncnure pa3pl pocTa MUKPOOPraHU3MOB.

Yro Takoe mepruoanYecKoe KyIbTHBUPOBAaHUE?

Uro takoe pepmentep? Ilepeuncnure Tursl hepMeHTEPOB.

Uro Takoe mepBuuyHble MeTabonuThl? IlpuBenute npumepsl. B kakoi ¢asze pocta oHU
CUHTE3UPYIOTCS?

2 sapuanm

[lepeuncnure OCHOBHBIE HANIPABJICHUS B ONOTEXHOJIOTUH.

Uto takoe pepment? Kinaccudukanust GepMeHTOB, MPUBEIUTE TPUMEPHI.

KakoB cocTaB nuTatenpHbIX cpea Juisi OMOTEXHOJIOTUYECKOTO MPOU3BO/ICTBA.

UYTto Takoe HenpepbIBHOE KYJIbTUBUPOBAHUE?

Uro Takoe BropuuHble MeTaboinutThl? [IpuBeaure npumepsl. B kakoil ¢asze pocra oHu
CUHTE3UPYIOTCA?

IIpuMepsI 3a1aHUI 1JIS1 BBINIOJTHEHHUS KOHTPOJIbHOM padoThl Ne2
Bapuanm 1
1. ITonyyeHne TMMOHHOM KUCJIOTHI U €€ TPUMEHEHUE B MUIIEBON MTPOMBIIILIEHHOCTH.
2. KoHCcepBUpPOBaHHbBIE OBOIIY U JPYTU€ MPOTYKTHI.
Bapuanm 2
1. HampaByiieHHBIN CUHTE3 MUKPOOPraHU3MaMU MOJIOYHON M YKCYCHOM KHUCIIOT.
2. IIpoayKTsl U3 COM, MUKPOMHMIIETHI B ITPOM3BOJACTBE MHUIIEBBIX MPOIYKTOB W3 CBIPbS
PacCTUTEIBHOTO IPOUCXOXKICHHUSL.
Bapuanm 3
1. HampaBneHHBII CHHTE3 MHUKpOOpraHM3MaMHM BHUTAMHHOB M aMHMHOKHCIOT. WX
IIPUMEHEHHE B MMUILEBON TPOMBIIIIEHHOCTH.
2. buorexHosormdyeckue mpouecchl B NUBOBAapeHUHU. llepcrieKTuBbI  pa3BUTHUSA
[IMBOBApEHMUSI.
Bapuanm 4
1. ITomyuenne Omomacchl MUKPOOPraHU3MOB Kak HMcTouHUKa Oenka. [Ipenmymiectsa u
HEJIOCTAaTKU Pa3IMYHbIX I'PYII MUKPOOPIaHU3MOB.
2. BUOTEXHOJOTMYECKUE MPOIIECCHl B BUHOICTIHUU.
Bapuanm 5
1. HanpaBiieHHBI# cuHTE3 MUKpoopranusMamu pepmentoB. Homenkiarypa ¢pepMeHTHBIX
MpernapaToB MUKPOOHOTO MPOUCXOXKICHHUS.
2. TlonmydeHnune cnupTONpPOLYKTOB.

IIpumepsl 3a1aHuil 1JIs1 BBINIOJHEHHUS] KOHTPOJIBbHOM padoTsl Ne3

1. [lepeuncanre HOCUTENH 7151 UMMOOMIIN30BAHHBIX (PEPMEHTOB.

2. [epeuncaure Kaaccel aHTHOMOTHUKOB.

3. [lepeuncanre UCTOYHUKH (PEPMEHTOB KUBOTHOTO MPOUCXOKICHUS
U TIPUMEHEHHUE 3TUX (PEPMEHTOB.

4. Kakoil BUTaMHMH NOJy4alOT C MOMOIIBI0 MHMKPOCKOINYECKIIOTO

rpu6a Eremothecium ashbyii?



o. [IpencraBbTe MUKPOOHOIOTHYECKHH CIIOCOO MOTYUYECHUST YKCYCHOM
KHCJIOTHI, Kakue OaKTepuH B 3TOM y4aCTBYIOT?

6. Kakne cmocoObl HCMONB3YIOT Ui TOJYYEeHUS OPraHu4YecKuX
KHUCIIOT?
7. Kakue BOJOpOCIM ¥ MUKPOCKOITUYECKHE I'PHOBI UCIIONB3YIOT IS

IIOJIy4€HUs1 KOPMOBOro Oenka?
IIpuMepsbI TeCTOBBIX 3a/IaHUI 11 BHINOJTHEHHS KOHTPOJILHOH padoTnl Ned

1. HazoBHuTE MHUKPOOPraHU3MBbI, KOTOPBIC YIaCTBYIOT B CKBAIIMBAHUU MOJIOKA.
a) CTPENTOKOKKH;
0) IpOACKH;
B) MOJIOYHOKHCIIbIE OaKTEepHH;
I') IIJIECHEBBIE TPUO.
2. Kakue BemiecTBa NMpoaylHpyIOT OAKTEPHH, BXOSIINE B COCTaB KOMMEPYECKUX
KYJIbTYp-3aKBacoK?
a) JMMOHHYIO ¥ MOJIOYHYIO KHUCIIOTHI;
0) MPOMMOHOBYIO KUCJIOTY U MTaXy4He BELIECTBA;
B) MOJIOYHYIO KHCIIOTY U TIaXy4He BEUIeCTBa;
') MOJIOYHYIO 1 MAacJI€HYO0 KHCIOTHI.
3. Ha xakoM U3 HIDKENPUBEACHHBIX STAlOB IPOU3BOJICTBA ChIPA HCIIOIB3YIOT (PepMEHT PEHUH?
a) CO3peBaHUE;
0) cTBOpaXMBaHHUE MOJIOKA,
B) 3aCEB MOJIOKA MOJIOUHOKUCIIBIMU OAKTEPHSIMU;
T') MpeccoBaHue B POPMBI;
1) TepMOOOpabOTKA.
4. KakoB NpOLEHT COJIEpaHUs BOJbI B COCTABE MSTKUX ChIPOB?
a)13-34%;
6) 34-50%);
B) 50-60%;
r) 60-70%.
5. HazoBure KyabTypbl OaKTepHil, HCIOIb3yEeMbIE B TPOU3BOJICTBE CMETAHBI M CIIMBOYHOIO Maca:
a) Streptococcus;
0) Lactobacillus;
B) Leuconostoc;
r) Propionlbacterium.
6. HazoBuTe MUKpOOpraHU3MBbI, IPUMEHSIEMbIE B BOCTOUHOM KyXHE ISl epMEHTAIH PHIObI:
a) KHUCIIOTOOOpa3yrolne OaKkTepuu;
0) IuIecHeBbIC TPUOBI;
B) JIPOKXKH.
7. Kakue 13 HIDKENMPUBEACHHBIX aMUHOKHCIIOT MOJIYYal0T MO0 TEXHOJOTUHU (epMeHTauu?
a) METHUOHUH;
0) TpunTodas;
B) TJIyTaMUHOBAsI KUCIIOTA;
I') acraparuHOBasi KMUCIIOTA.
8. Kakoii u3 HIKeNpUBEACHHBIX IITAMMOB TPUOOB UCTIONIB3YIOT B IPOU3BOICTBE MUKOIIPOTEUHA?
a) Saccharomyces cerevisiae;
0) Fusarium graminearum;
B) Botrytis cinerea.
8.

IIpumepsbl 3aaHuil 1JIs1 BBINOJHEHUS] KOHTPOJIBbHOM padoTsl Ne3



1. Beibepure npoIyKThl, KOTOPBIE MOJIYy4al0T MaJOMacIITaOHBIM CLIOCOO0OM
OMOTEXHOJIOTMYECKOTO IIPOU3BOICTBA:

a) MULIEBBIE TPOTYKTHI;

0) 6e10K OTHOKJIETOYHBIX OPTaHU3MOB;

B) JIGKAPCTBEHHBIE TIPENapaThl;

I') NULIEBbIE JOOABKHU.

2. MuUKOIIpOTEUH — 3T0:

a) IPOJIYKT MUKPOOHOTO OeiKa;

0) pacTUTENBHBIN OCTIOK;

B) IIPOJYKT I'puOHOrO Oelika;

I') )KUBOTHBII O€JOK.

I') MOJIOYHYIO M MacJI€HYIO0 KHCIOTHI.

5. Ha xaxoM U3 HIDKENPUBEACHHBIX STAIOB MTPOM3BOJICTBA ChIPA MCIIONB3YIOT (DepMEHT peHUH?
a) CO3peBaHuE;

0) CTBOpaXMBAaHHUE MOJIOKA,;

B) 3aCE€B MOJIOKA MOJIOYHOKHUCIIBIMU OaKTEPHUSIMU;

I') IpeccoBaHue B (GOPMBI;

1) TepMOo0OpaboTKa.

8. Kakoil 31mak sBiseTcs TpaAUIMOHHBIM HCTOYHUKOM TOJIMCAXapUJIOB B MMBOBAPEHUN?
a) TIIICHUIIA,;

0) oBec;

B) SSYMEHb;

T') POXB.

9. Yto Ha3ERIBaIOT COJIOIOM?

a) cMech MPOIYKTOB IUAPOJIN3a Kpaxmana, ModydeHHasi U3 MPOPOCIIEro SUYMEHS;

0) BOAHBIN pacTBOP SKCTPAKTUBHBIX BEIIECTB PACTUTEIHHOTO CHIPhS, IPEeIHA3HAYCHHBIHN K
cOpaXMBaHUIO;

B) CIUPTOBOM PacTBOP 3KCTPAKTUBHBIX BEIIECTB PACTUTEILHOTO ChIPhSI.

10*. Jlyis yero BUHOTPAJ A0 OT)KUMa OKYPHUBAIOT CEPHUCTHIM ra3oM?

a) JUTsl TIOJTY4EHHUsI OCOOBIX BKYCOBBIX KauecTB;

0) /Ui o1aBNIeHUs ACWCTBUS HEBUHHBIX JIPOKKEL;

B) Ul IPEIOTBPALICHUS IOTEMHEHHSI COKa.

11. Kak Ha3bIBaeTCsi BTOpUYHOE OpOKEHUE, KOTOPOMY MOABEPraoOTCs IEPBOCOPTHBIE BUHA MPU
XpaHeHUu?

a) JINMOHHOE;

0) MOJIOYHOKHCIIOE;

B) CIIUPTOBOC;

r) s10JI09YHO-MOJIOUHOKHUCIIOE.

12. Ha3oBHUTE MUKPOOPTraHU3Mbl, IPUMEHSIEMbIE B BOCTOYHOU KyXHE AJis1 (DepPMEHTALUU PHIOBI:
a) KHUCIIOTOOOpa3yrolne OaKkTepuu;

0) ruiecHeBble TPUOBI;

B) JPOXKHU.

Jomamnss pabora Nel
Heo0x0auM0 M3y4uTh HCTOPHUI0 OHMOTEXHOJOTMUYECKOTO IPOUCXOKICHUS MPOAYKTOB.
Kakue orpaciau OMOTEXHOJIOTUH BBIAEISIOT?

Jomamnss padora Ne2

1. Crioco6bl KyIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

2. Tlomyuenue xyeOOMEKapHBIX JAPOXKEH, OMOTEXHOJOIMUECKHe MpOIEecCh B
XJIe00TIeUeHHUH.



3. ChIpbe U COCTAB MUTATEIBHBIX CPEJ A1l OMOTEXHOJIOTHYECKOTO TPOU3BOICTBA.

4. BHUOTEXHOJIOTUYECKHE IPOLECCHl B MOJYYEHHM MSCHBIX IMPOAYKTOB. TpeOoBaHuS K
pUMEHsEMBIM (PepPMEHTHBIM IIperapaTam.

5. Cramuu mosydeHUs MOCEBHOTO MaTepuana B OHOTEXHOJIOTUYECKOM MPOU3BOJICTBE.
MHUKpPOOPTraHU3MBbI, HCIIOJIb3YeMbIe B OMOTEXHOJIOTHH.

6. [Ipumenenue pepMEHTOB B MUIIEBOW IPOMBIIIIEHHOCTH.

7. TpeboBanwus1, MpeABIBISIEMbIE K MUKPOOPraHU3MaM — npoayrienTamM. CriocoObl CoO3TaHus
BBICOKO3(P(PEKTUBHBIX IITAMMOB-TIPOTYLIEHTOB.

8. IlomydyeHue KHUCIOMOJOYHBIX IMPOJIYKTOB (HOrypra, cMeTaHbl, COPOXEHHOW MaxThl,
KOpPOBBETO Maclia, ChIpa).

IIpumepHbIe TeMbI pedepaToB

[IponsBoacTBO ChIpa

[Ipon3BOICTBO KMCIOMOJIOYHBIX HAITUTKOB

[IpousBocTBO KOJIOAC ¢ MOMONIBIO CTAPTOBBIX KYJIBTYP
MoJiouHOKHCIIBIE OAKTEPUHN B TPOU3BOJICTBE KUCIOMOJIOUHBIX IPOAYKTOB
3aKBacKy JUIsi MOJIOYHBIX POTYKTOB

bakrepuanbHble MpoTea3bl U JIUNA3HI

Hcropus co3ganus KHCIOMOJIOYHBIX POAYKTOB

Nook~wdpE

KoHTpoJbHBbIE BONIPOCHI:

1. Kak BbI moHMMaeTe TepMHH «OHOTexHOJOTHs»? [laliTe CcBOe ompenereHHue 3ITOMY
MOHSTHIO.

2. [IpenmymiecTBa OMOTEXHOJOTHYECKUX METOJOB B KaXJOH OTpaciu, MO CPaBHEHUIO C
TPaJAULIMOHHBIMU CIOCOOAMHU MOJTyYEHHS TPOIYKTOB?

3. CyniecTBYIOT JIM HEIOCTATKH B OMOTEXHOJIOTHYECKOM CITOCO0€ MPOU3BOICTBA?

4. Jaiite onpeneneHne TEPMUHY «KMUKPOOPTaHU3MBI-TIPOAYLICHTBI.

5. Jaiite onpeneneHne TEPMUHY «ILITAMMbD» MUKPOOPTaHU3MOB.

6. Kakwue Tpu Buaa mramMmMoB BbLAEAIOT. ONMUIINTE MPEUMYIIECTBA M HEAOCTATKU KaXKJIOTO
BH/JIA.

7. Kakwue BbI MOkeTe Ha3BaTh OCHOBHBIE BUBI ChIPbs, UCIOJIb3yeMOT0 B OMOTEXHOJIOTUH B
KauyecTBEe UCTOYHHKA yriepoaa?

8. Uro Takoe npeAlecTBEHHUKHU, KaK OHU UCHOJIB3YIOTCS?

o MOo3XHO 1M HCNOJB30BaTh YTIEBOJAOPOIHOE ChIpbE UIsi OMOCHMHTE3a (PepMEHTOB WIIU
aHTHOMOTHKOB KyJIbTypamMu rpuooB?

10. Ha xakue Tpymmel JenST MPOAYKTHI, IMOJy4aeMble B IPOLieccaX, OCHOBAaHHBIX Ha
KU3HEJEATeIbHOCTH MUKPOOPTaHU3MOB?

11.  Kakue Bam u3BecTHBI METOIbI OT/ACTICHHS OMOMACCHI OT KyIbTYpaTbHON KUAKOCTU?

12.  Kakue Bam u3BecTHBI METO/IbI JE3UHTETPALIH KIETOK?

13.  Kakue Bam u3BecTHBI METO/IbI BBIACTICHUS IPOAYKTOB MeTaboIM3Ma U cuHTe3a?

14.  HazoBuTe OCHOBHBIE METO/IbI TPOU3BOJICTBA AHTUOMOTUKOB?

15.  Kakue aHTHOMOTHUKM UCTIONB3YIOT B C/X?

16. C kakuMu UeISIMU aHTUOMOTUKH TPUMEHSIOT B KMBOTHOBOJICTBE, IHIIEBOM

MMPOMBIINIJICHHOCTH, MCIUTTUHE, paCTeHI/IeBO)lCTBC?



7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcTranmmu

IIpuioxenne 2

a) [lnanupyemble pe3y/JbTaTbl 00YUeHHs M OLICHOUYHbIE CPEACTBA ISl IPOBeeHHUs IIPOMEKYTOYHOM aTTecTaluu:
CrpyKTypHBIil
AJIEMEHT [1nanupyemsble pe3ynbTaThl 00ydeHUs OneHouHbIE CpesicTBA
KOMITETEHINH

IIK-5 cnoco0HOCTBHIO HCNO/IB30BAaTh B MPAKTHYECKOH AeATeJbHOCTH CIelHATU3UPOBAHHbIC 3HAHUSA (PYHIAMEHTAJIbHBIX pa3ienoB GU3UKH,
XMMHH, OMOXUMHHU, MATEMATHKH VI OCBOeHHsS (pU3HYECKHX, XUMHYECKHX, OMOXUMHYECKHX, OMOTEXHOJIOrHYeCKNX, MUKPOOHOJIOTHYECKHX,
TeII0U3MUECKUX MPOLIECCOB

3HaTh:

- - HCTIONB30BaHNE OMOTEXHOJIOTUH B OXpaHEe OKPY)KAIOIel CpPembl.

- OHOTEXHOJIOTMYECKUE CIIOCOOBI TIOJTy4CHUSA H€O6XOHHNHJX YEJIOBEKY

BEIIIECTB U IIPOTYKTOB.

- BBICOKO3()(eKTHUBHBIE (POPMBI MHKPOOPTaHMU3MOB, KYJIBTYPHI KIETOK H

TKaHeW pacTeHWH, IKMBOTHBIX WM H30JMPOBAHHBIX U3
OHOIOTMYECKUX CTPYKTYP, UCTIONB3YEMBIX B ONOTEXHOIOTHH.

KJICTOK

IlepedyeHb TeopeTHYECKMX BOMPOCOB K 3a4eTY C OLIEHKOIi:

1.IIpenmer «OCHOBBI OHOTEXHOJIOTHMH», €r0 3HAYCHUE Ui CIICIHATHUCTOB B
00J1aCTH TOBApPOBENICHUS M DKCIIEPTH3bI MPOIOBOJILCTBEHHBIX TOBAPOB.

1. DOrtamsl pa3BuTHA OMOTEXHOIOTHH.

2. OcHOBHBIC HANPABICHUS B OMOTEXHOJIOTHH.

3. TpeOoBanus, npegbsABIfeMble K MHKPOOPTaHM3MaM — IIPOAYLEHTaM.
Cnoco0bl co3anus BHICOKO3((EKTUBHBIX IITAMMOB-IIPOAYIIEHTOB.

4, Craguu 1 KHHETHKa pOCTa MHUKPOOPTaHU3MOB.

5. Cplppe U COCTaB TNHTATEIBHBIX Cpel s OHOTEXHOJOTHYECKOr O
MPOU3BO/CTBA.

6. CrocoObl KyTbTUBHPOBAHKSI MUKPOOPTaHU3MOB.

7. KynpTuBHpOBaHHE KHUBOTHBIX U PACTHUTENBHBIX KIJIETOK.

8. OOmrast GMOTEXHONIOrMIecKasi CXeMa MPOU3BOJICTBA MPOAYKTOB MHUKPOOHOI'O
CHHTE3a.

9. Tomy4yeHue moceBHOro Marepuayia. MHUKpPOOPraHH3MBL, HCIOIB3yeMbIE B
OMOTEXHOIOTHH.

10. CeIpbe ns NHTATENBHBIX CpeA. [IpHHLIMITBI COCTABIECHMS MUTATENBHBIX
cpen.

11. CocraB mHTaTENBFHONH Cpemsl Il OMOTEXHOJIOTHMYECKOTO MPOHM3BOICTBA
(MCTOYHUKY yrilepoja U APYTUX MUTATENbHBIX BEIIECTB).

12. IlpuroroBieHHE MUTATEIBHON Cpebl, THOKYIIALUS ¥ KyJIbTHBUPOBAHHUE.
13. Cnocobbl (epMmeHTanuu: a’poOHass W aHa’poOHas, TIyOWHHAS U
MOBEPXHOCTHAsI, MEPHOAWYECKass M HEIPEphIBHAS, C WMMOOMIN30BAaHHBIM
MPOIYLICHTOM.

14. OcobeHHOCTH CTajMM BBIIAEIECHUSI U OYUCTKH B 3aBUCHMOCTH OT LIEJIEBOTO
npoxnykta. [IponykTsr MUKpoOHOTO OpoXKeHus 1 MeTaboIu3Ma.

15. HanpasiieHHBIN CHHTE3 JIUMOHHOM KHUCIIOTHI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpesicTBa

16. TlomydeHre MOIOYHOM KUCIOTHI OMOTEXHOIOTHYECKUM CIIOCOOOM.

17. TlonmydeHue yKCyCHOM KHCIOTHI OMOTEXHOIOTMYECKUM CIIOCOOOM.

18. TIlonmydeHue M UCTIONB30BaHHE AMHHOKHUCIIOT.

19. TlonydeHue MUIHIOB C TOMOIIBIO MUKPOOPTaHU3MOB.

20. TIpom3BOACTBO M MPUMEHEHHE BUTAMHHOB.

21. Tlomy4enue (hEepMEHTHBIX TMpeNapaToB W3 CHIPbSl PACTUTENBHOTO H
JKMBOTHOT'O TIPOMCXOKJICHUS, UX UCIIONB30BAHUE B MUIIEBOH MTPOMBIIUIEHHOCTH.
22. Tlomy4yenue (EepMEHTHBIX MpPENapaToB C MOMOIIBI0 MHKPOOPTaHU3MOB.
HomeHkaTypa MUKpOOHBIX (DepMEHTHBIX IperapaToB.

23. TlpumeHnenue (hepMEHTHBIX MPENAPaTOB B MUIEBOH NPOMBILIUIEHHOCTH.

24. Tlomy4yeHue OMOMacchl MUKPOOPTaHM3MOB B KaUeCTBE HCTOYHUKA OelTKa.
25. TIpou3BoACTBO XJIEOONEKAPHBIX IPOXOKEH U MX IKCIEepTU3a.

26. CoBpeMeHHOE COCTOSHME W  [EPCICKTUBBI  Pa3BUTUS  NHIIEBOW
OMOTEXHOJIOTUH.

27. [IlpuMeHeHne THMINEBBIX J00aBOK W HHIPEAUEHTOB, IIOJTYYEHHBIX
OHOTEXHOIOTMYECKHM ITyTEeM.

28. MuKpoOpraHu3Mbl, HCHOIb3yeMbIe B ITUIIEBOH IPOMBIIUICHHOCTH.

29. Tenernyecku MOTU(PUIUPOBAHHBIC UCTOYHUKH MHUIIH.

30. CnenoOHbIe BOIOPOCIH.

31. [IlpuMeHeHHe 3aKBAacOK B IPOHM3BOJCTBE MOJIOYHBIX HpoAyKToB. [lopokm
3aKBaCOK

32. Knaccupukanusi KHCIOMOJIOYHBIX MPOJYKTOB B  3aBUCHMOCTH  OT
UCIIONIB3yeMOM 3aKBacKH. MUKpOOPTaHM3MBL, BXOJISILHE B COCTAB 3aKBaCOK.

33. Tomy4yeHre MOJIOYHBIX MPOAYKTOB (HOr'YypT, CMETaHa, KOPOBBE MAcIo).

34. DBHOTEXHOIOrHYECKHE MPOLECCH B CHIPOAEIUH.

35. Jluernueckue CBOICTBAa KHCIOMOJIOYHBIX TPOAYKTOB. Kiaccudukanus
O6uuIOPOTYKTOB.

36. buoTexHOIOrHYeCKHe NPOIECCHl B IPOH3BOJACTBE MSCHBIX W PBIOHBIX
TPOTYKTOB.

37. DBHOTEXHOIIOrHYECKHe MPOLECCH B TMBOBAPEHHUH.

38. BHOTEXHOJIOrMYeCKUE MPOLECChl B BUHO/CITHH.

39. Tlomy4eHue CIUPTOMPOILYKTOB.

40. buroTexHOMOrHYecKre MPOIECcChl B XJIe00NeUeHNH.

41. Tlpumenenue pepMeHTOB NPH BBIPaOOTKE (HPYKTOBBIX COKOB.

42. KoHcepBHpOBaHHBIC OBOLIH M APYTUE MPOAYKTHI.

43. TlponykThl U3 cou. MUKpOMHUIICTHI B TUTAHUH YEJIOBEKA.




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OrLieHOYHBIE CPEJICTBA
KOMIICTCHII U
44. TIponoykTsl rUIpONU3a Kpaxmaria.
45. TlepcrieKTHBBI pa3BUTHS MMUILEBOH OMOTEXHOIOTHH.
46. Dkonoruueckue acrekThl OMOTEXHOJIOTHH.
YmeTs: IpaKTHYECKHE BOMPOCHI

- I10JIb30BATHCA OCHOBHOM, JOIOJIHUTEIBHON U CIIPABOYHOU JINTEPATYPOH 110
BOIPOCaM OMOTEXHOJIOTHH, TEPMHUHAMH OMOTEXHOJIOTHH.
- COCTaBIIAThH THUIIOBYIO CXEMY OHOTEXHOJIOTMYECKOT0 IIPOU3BOICTBA.

1 CocraBuTh OMOTEXHOJOTMYECKYIO CXE€Ma I[OATAIHOI'O IIPOM3BOICTBA
NPOAYKTOB MHKPOOHOrO CHHTE3a JUIs TIOJMy4eHHs IIeJIeBOr0 IPOAYKTa,
UCIIONB3yeMOro JUIsl TIPOM3BOACTBA MPOAYKTa MUTaHHS (10 WHIUBHIYATLHOMY
3aJIaHHIO)

1) Ilomy4eHue MOCEBHOTO MaTepHaa.
2) TlpuroToBieHNE UTATEIBHON CPEJIBI.
3) ®epmenTanys (KyTbTUBHPOBAHHE)
4) Briienenue 11en1eBOro Npoaykra.
WnnuBuayanbHOE 3alaHNe

- IPOU3BOACTBO MUBA
- IPOU3BOJICTBO IIIO/I0BO-ATOAHOI'O BUHA
- IPOU3BOAICTBO UI'PUCTOTO BHHA
- IPOU3BOICTBO BUHOTPAJIHBIX BUH
- IPOU3BOJICTBO CIIa00ATKOTOJIbHBIX HAITUTKOB OpOXKEHHS.
- IPOU3BOJICTBO KBaca.
- IPOU3BOJICTBO KBAIIICHBIX OBOIICH.
- IPOU3BOJICTBO Yasl.
- IPOM3BOJICTBO XJieba.
- IPOU3BOJICTBO CHIpa.

Konumponwvnuvie gonpocwi
Yro Takoe 6GMOTEXHOIOTH?
B gem 3axiodaeTcs B3aMMOCBSI3b OMOTEXHOJIOTUH € APYTUMH HayKaMu?
KaxoBbI OCHOBHBIE HAIIPaBJICHUS PA3BUTHS ONOTEXHOIOTHN ?
[lepeuncnure OCHOBHBIE CTaINHM OMOTEXHOIOTHYECKOT0 MPOU3BOCTBA.
Uro Takoe MoCceBHOW MaTepran?

Kak roTtoBsiT moceBHO# MaTepHai B PON3BOJCTBEHHBIX YCIOBUSIX?
Kakne KOMITOHEHTBI BXOZST B COCTAB NUTATENBHBIX cpen?
Uro takoe pepmeHTaImsA?
Kakumu MeTopamu oCyIIecTBIsIeTCs pasjereHrne OMoMacchl OT KYJIbTYpaTbHON

SKHIKOCTH?
B kakoMm ciydae HeoOXoauMa JIe3UHTErpaIysl KIETOK?
Kakwne crioco0bl KOHIIEHTPUPOBaHMS MPOAyKTa BaM n3BecTHHI?
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Tectsr:
1.®ynkimonansHas aktuBHocTh JIHK-nuras:
A - nuzupoBanue (pactBopenue, ruaponus) J1HK;
b - o6pa3oBanue GochoamdhupHbIX CBSA3Ei MKy KOHIIAMU
MOMUHYKICOTUIHBIX LIETeH;
B - MeTmnnpoBaHue HyKJI€OTH/IOB;
I' - meitrpanuzanus JHK;
JI - pacmierienne JIHK.
2.J1ns BBenenus pekomOunanTHO!H JJHK B mpor3BoacTBE IpenapaToB METOIOM
TE€HHON UH)KEHEPUU UCIIONIB3YIOT:
A - XpOMOCOMBI;
b - mnasmuer;
B - pubocomsr;
I' - nm30coMBI;
[ - sinpa kierok.
3. [Ima3mMuga mpencrasBisieT coOoit:
A - onpesieneHHBIN IITAMM KHIIEYHON MaJIOYKH, UCTIONb3yEeMBIN IS
OMOTEXHOIOTMUECKUX LieNeil;
b - xonmbrieo6paznyto monekyny JJHK;
B - yuacrok nenu PHK, necymmii uadopmanuio o CTpykType reHa;
J1 - BUpYC, pa3MHOXKAIOIIUIICSA B IMTOIUIa3ME MUKPOOHO! KIIETKH;
4. OT160p TpaHcHOPMHUPOBAHHBIX KJIETOK, coJiepKannx pekoMorHantHyto JJHK
(TrOpUIHYIO TUTa3MHULY) TIPOBOJIST:
A - TecTHpOBaHHEM Ha PE3MCTEHTHOCTH K Pa3IMYHON TEMIIEPaType;
b - TecTupoBaHNeM Ha PE3UCTECHTHOCTH K OMPEACICHHBIM aHTHONOTHKAM;
B - o cmocoGHOCTH OKpaIMBaTHCS TEMATOKCHIIITHOM;
I" - mo Mopdonornaeckum npu3HaKam;
J1 - To cKopoCTH pOCTa ¥ Pa3MHOXKEHHSL.
5. CyberpaTaMu pecTpUKTas3, UCTIONb3YEMBIX B TEHHOM MHKEHEPHUH, SBIISIOTCA. .
A. TOMOTIONMCaXapyIbI
B. rerepononucaxapuibl
B. HyKJIEHHOBBIE KUCIIOTHI
I'. 6emku
J1. monucaxapuast
6. «I'en-mapkep» HEOOXOIUM B TeHHOH WHXKEHEPUH JIA. ..
A. BKJIIOYEHHS BEKTOpa B KJICTKH X035MHA
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b. orOopa ko0HMH, 00pazyeMbIX KJIETKaMH, B KOTOPBIE IPOHUK BEKTOP

B. BrutoueHust «paboyvero reHa» B BEKTOP

I'. noBbIIIeHNs CTAaOMITBHOCTH BEKTOPa

/1. NOBBIIIEHHS] KOMIIETEHTHOCTH KIIETKH
17. depMeHT nurasa UCIOIb3YeTCsl B TEHHOM HH)KEHEPUH, TOCKOJIBKY...

A. CKperuisieT BEKTOp ¢ 000JI0UKOH KIIETKH X03IuHa

b. xaranusupyer BKIIOUEHHE BEKTOPA B XPOMOCOMY KJIETOK X03SMHA

B. Katanu3upyeT KOBaJEHTHOE CBSI3bIBAHUE YIIIEPOIHO-POCHOPHOH 1enu
JHK rena ¢ IHK BexTopa

I. KaTaJIM3UPYET 3aMbIKaHHUC NENITUAHBIX MOCTUKOB B IIETITUAOITIMKAHE
KJIETOYHOW CTEHKHU

J1. obecnieunBaeT 00pazoBaHUE BOJOPOIHBIX CBsI3eH
1. B 6H0TeXHOIOTHH TOHATHIO «OHO0OBEKT» COOTBETCTBYIOT CIICIYIOLIUE
OIPEACIICHHS:

A - oprau3M, Ha KOTOPOM HCHBITHIBAIOT HOBBIE BAB;

b - opranu3Mel, BBI3bIBAIOIINE MUKPOOHYIO KOHTAMHUHALIUIO
TEXHOJIOTMUECKOT0 000PYA0BaHUS,

B - ¢epmenT, ncnonp3yeMblii U1 TeHHO-UHKEHEPHBIX MPOLIECCOB;

I' - opranmsm, GepMeHT (IPOMBIIILICHHBI OMOKATAIN3aTOP) — CPEICTBO
IPOM3BOJCTBA VIS TONTYYEHHs JISKAPCTBEHHBIX, TPOPUIAKTHIECKHUX,
JMarHOCTHYECKHX MPErapaTos.

J1 - pepMeHT, UCTIONB3YeMBbIi B JIEYeOHBIX 1IENSX.

2. OTnunTeNnbHbIE 0COOEHHOCTH YYKaPHUOTHIECKON KIETKU:

A - MabIii pa3mep;

b — orcyrcrBuHE sipa;

B - purngHas KneTouHas CTEHKa;

I - oTcyTCcTBHE CYOKIIETOUHBIX OpPTaHelNT;

I - xpomocomuas JTHK B siape.

3. OTnuuTeNbHBIE OCOOCHHOCTH TPOKAPUOTHIECKON KIICTKH:

A - Oompumii pa3mep;

b - nanuuue sapa;

B - Hanu4me cyOKIIEeTOYHBIX OpTaHel,;

I" - MHOTOCTIOIHAS KII€TOYHAs CTEHKA,;

I - xpomocomuas JJHK B iuronnasme.

4. OnTuMaIbHBINA TEMIIEPAaTYPHBIN PEXUM Pa3BUTHS
MHKPOOPTraHU3MOB-Me30(HII0B COCTABIISIET:




CrpyKTypHBII

JJIEMEHT [Inanupyembie pe3ylbTaThl 00YUCHHS OrLieHOYHBIE CPEJICTBA
KOMIIETEHIINH
A - 45-90 °C;
b - 10-47 °C;
C - 25-45 °C;
11— 2-12 °C.
Bnanets: IIpaKkTHYecKHe 3a1aHus:

- HaBbIKaMH pabOThI ¢ MUKPOOPTaHM3MaMHU-TIPOLYLIEHTAMH.

- HaBBIKAMU BBIIOJHEHUS aHalW3a MPOLYKTOB OHOTEXHOJIOIHMYECKOro
HPOM3BOJCTBA OPTaHOJICNTUYECKUMH U (PU3UKO-XUMHUIECKUMH METOIaMU.

- HaBBIKAMH MOJTy4EHHs TOCEBHOTO MaTepHaa U3 YUCThIX KYJIbTYP.

PaccunTarth KOJNMYECTBO CHHTE3MPOBAaHHOM JIMMOHHOW KUCIOTHI (C) rpubom, B
KYJAbTYpaJIbHOM )KUAKOCTH, eciin u3BecTHO X= 0,5 r1; V=15 mu1. Pacuer npoBoasr
1o gopmye:

C =v*  (X/100)

rae C — KOIUYeCTBO JIMMOHHOM KHCIIOTHI, T; V - 00beM KyIbTYpaJIbHON XKUAKOCTH,
MJI; X - copepKaHue JTMMOHHOM KUCIIOTBI, T.
Omnpenenure maccy cyxoro munenus rpuda (b), ecinu ussecto, uro M ¢= 2,3r,
Mm=2,8r. Pacuer npoBoust o popmysie:

b= Mu -M, &
rne b — macca cyxoro muuenus, T; My - Macca mycroro GuibTpa, T; M, - Macca
¢uIBTpa C BHICYIICHHBIM MHULIETIHEM, T.
Omnpenenuts mnponyuupymoouyo crnocoonocts wmunenus (I1) rpuba, ecnu
u3BectHo, uto C=0,51, 5=2,0r. Pacuer nmpoBoast no ¢popmyie:

II= C/b ,
rae /1 - mpoxynupyromas CriocoOOHOCTh MUTIENHS, I/T; C - KOJHMYECTBO TUMOHHON
KHUCIIOTHI, T; b - Macca Cyxoro MHIENHs, T.




0) Ilopsinoxk mpoBegeHHMs] NPOMEXKYTOYHOH aTTEeCTALMH, NOKa3aTeJd W KPHUTEPHH
OLICHUBAHMA:

[Ipomexxyrounasi arrectauuss 1o JucuUIUIMHE «OCHOBBI OMOTEXHOJIOTHH» BKIIOYAET
KOHTpPOJIbHBIE M TPOBEPOUYHBIC pabOTHI, TIO3BOJISIONICE OLIEHUTh YPOBEHb YCBOCHUS
oOyJaromuMuCs 3HAaHWHM, NPAKTUYECKUE M JIOMAlIHHE 33JaHus, BBIABIIAIONINE CTEIECHb
c(OpPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, POBOAUTCS B (hopMe sK3aMeHa.

Metoanyeckue peKOMeHIAIUM 1JIsl IOATOTOBKH K IK3aMeHY:

DK3aMeH SIBISIETCS HEOThEMJIEMOM 4YacThl0 Y4eOHOro mpoliecca M NMPU3BAH 3aKPEHUTh U
YHOPSAAOYUTH 3HAHUS 00Y4aroIIerocs, MoJIydeHHbIE Ha 3aHATUSAX U CAMOCTOSITENIBHO.

Cnaum sK3aMeHa MpeecTByeT padbora oOydaromierocs Ha JICKIIMOHHBIX, MPAKTHYECKUX
3aHATUSIX U CAMOCTOSITEIbHAs padoTa M0 U3yYEHUIO NTPEAMETa U IOATOTOBKHU JJOMALTHUX 3aJaHUM.

[ToaroToBka K 3K3aMeHY OCYILIECTBIISIETCSI HA OCHOBAHUN METOIUYECKUX PEKOMEHAIHH 110
JUCHMIUIMHE U CIUCKAa BOIPOCOB M3y4aeMOM JMCHUIUIMHBI, KOHCIIEKTOB JIEKLIUH, y4€OHUKOB U
y4eOHBIX MOCOOMI, HAYUHBIX cTaTell, MHPOPMAIMK CPE/Ibl HHTEPHET.

DK3aMeH NpOBOAUTCA IO OuJieTaM, OXBAaThIBAIOIIUMM BeCh MpOHJeHHbIH MaTepuain. Ilo
OKOHYAHUU OTBETAa JK3aMEHAaTOp MOXET 3aJaTh OOydaroleMycsl JIONOJHUTENbHbIE U
yTOYHSsIoLMe Bonpockl. Ha moaroToBky k 0TBETY 1o Boripocam Ousera oOydatormiemycs naetcs 30
MUHYT C MOMEHTA IOJIy4YeHUSI UM OuseTa.

Pe3ynbTarhl 3Kk3aMeHa OOBSBISIIOTCS OOydaroleMycs IOCJIe OKOHYaHHS OTBeTa B JIEHb
c/ayu.

Kpurepun onenku:

— Ha OIICHKY «OTJIHYHO» — 00y4aronuiicst JOHKEeH MOoKa3aTh BRICOKUN YpOBEHb 3HAHHUM He
TOJIBKO Ha YpPOBHE BOCIPOM3BENEHHUS U OOBSICHEHUS MHGPOPMALMU, HO M HMHTEJJIEKTyallbHbIE
HaBBIKM pelIeHUs TPo0JIeM U 3a]1a4, HAXOXKAECHUS YHUKAJIbHBIX OTBETOB K ITpoOieMaM, OLIEHKH U
BBIHECCHMSI KPUTUYECKUX CYXICHUM;

— Ha OLIEHKY «XO0POII0» — 00y4aroIUiics T0JDKEH MOKa3aTh 3HAHUS HE TOJIBKO HAa YPOBHE
BOCIPOU3BEIEHUSI U OOBSICHEHUS MH()OPMALMM, HO U HHTEJUIEKTyalbHbIE HABBIKU PEIICHUS
po0JieM U 3a1ay, HaX0XKI€HUs YHUKAJIbHBIX OTBETOB K IpodiieMam;

— Ha OLIEHKY «YAO0BJIETBOPUTEIbHO» — 00y4JalOIIMICs T0JDKEH II0Ka3aTh 3HAaHUS Ha YPOBHE
BOCIPOU3BEICHUS U 00BACHEHU MHPOPMALIMHU, UHTEIUIEKTyaJIbHbIE HAaBBIKK PELICHUs IMPOCTHIX
3aza4;

— Ha OLIEHKY «HEeYJIOBJIETBOPUTEJIBbHO» — 00ydaroUIniics HE MOXKET 110Ka3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENICHUSI U OOBSICHEHUS MH(DOPMALIMK, HE MOKET M0Ka3aTh HHTEIUIEKTyaIbHbIE
HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.



[Tpunoxxenue 3
MeTtoanyecKue yKa3aHUs M0 BHINOJTHEHHIO MPAKTHYECKHX padoT

IIpakTnyeckas padora 1
«O0JacTH NpUMeHeHUs1 OMOTEeXHOJIOT UM

Lenp 3aHATHSA: U3YIUTH 00IACTH MPUMEHEHUSI OMOTEXHOJIOTUI

buorexHomnorus — 3T0 Hayka, KOTOpas M3y4yaeT METOMAbI MOTYYCHHS IMOJE3HBIX IS
YEJIOBEKA BEIIECTB U MPOAYKTOB B YIIPABIISIEMBIX YCIOBHIX, UCIIOIB3YSI MUKPOOPTaHU3MBbI, KJIETKU
KUBOTHBIX U PACTEHUH WM U30JUPOBAHHBIC U3 KIETOK OMOJIOTHICCKUE CTPYKTYPHI.

UenoBek MCHONIB30Ball OMOTEXHOJOTUYECKHUE TMPOIIECCHI €I[eé MHOTHUE TBHICSYM JIET Ha3ajl:
JIOAM 3aHUMAJIUCh THBOBAapEHHEM, TEKIW XJIe0; OHU TMPHUIAyMaId CIOCOOBl XpaHEHHUS U
nepepaboTKH MPOAYKTOB MyTeM (epMeHTaluu (IIPOU3BOJCTBO ChIpa, YKCyca, COEBOTO coyca),
Hay4YWJINCh JeJIaTh MBUIO U3 KHPOB, M3TOTABIMBATh MPOCTEUIINE JIEKapCTBa U MepepadaThIBaTh
OTXOJIBL.

OpHako TOMBKO pa3paboTKa HOBBIX METOJIOB, SIBJISIFOIIMXCS OCHOBOW OMOTEXHOJIOTHYECKUX
MPOIIECCOB, MO3BOJUIIA YAYUIIUTh YK€ UMEIOIIHECS MPOIECChl U MPOAYKTHI, a TAaKXKe CO3/1aBaTh
OpHUTHMHAJBHBIE CIIOCOOBI TOJIYYCHUsI HOBBIX, paHee HEIOCTYIMHBIX BEIIECTB U OCYIICCTBIISITH
HOBBIE TIPOIIECCHI.

C momoIIp0 COBPEMEHHON OMOTEXHOJIOTUN B HACTOSIIEE BPEMS TTOJTYJalOT TAKUE MTHUIIIEBBIC
MPOJIYKTHI, KaK MHUBO, BUHO, CIIUPT, XJIeO, YKCYC, KUCIOMOJIOYHBIE MPOIYKTHI, CHIPOKOTTYCHBIC 1
CBIPOBSUICHBIE MSCHBIE MPOIYKTHI U MHOTHE Apyrue. Kpome Toro, mumieBass OMOTEXHOIOTHS
WCTIONB3YeTCS M7l TIOYYCHHUS BEIMIECTB MW COCIWHEHUM, WCIONb3yeMbIX B IHIIEBON
MIPOMBIIIIEHHOCTHU: 3TO JIMMOHHAsI, MOJIOYHAS U JAPYr'HMe OpraHUuYecKue KUCIOTHI; ()epMEHTHbBIE
npenaparbl pa3IMYHOTO JercTBus — MPOTEOTUTUYECKHE, aMUJIOJIUTUYECKHE,
LEJUTIONOIUTHYECKHIE; aMUHOKHUCIIOTHI U APYrUe MUIIEBble U OMOJIOTMYeCKU aKTUBHBIE 100aBKU.

CoBpeMeHHBIE CIIEITUATUCTBI, PaObOTaIOIINE B CETLCKOM X03siicTBe, B chepe AIIK u npyrux
OTpacIISIX HAPOJAHOTO XO341CTBA JIOJKHBI B COBEPILIEHCTBE BJIAJIETh METOIaMU OMOTEXHOJIOTHH U
OMOWHKEHEPUH, YMETh UCII0JIb30BaTh UX Ui YBEJIUYEHHS MPOU3BOJICTBA CEIbCKOX03SIICTBEHHON
MPOAYKLMHU, YIYyUIICHUS €€ KauecTBa, 3allUThl MPUPOABI OT 3arpsA3HEHUs M MOBBILICHUS
YCTOHYMBOCTH BCETO arpONpPOMBIILIIEHHOTO TPOU3BOCTBA.

1. [TonsiTe GMOTEXHOJIOTUH, OOJIACTH €€ IPUMEHEHUS

Hazsanue Hayku « BHOTEXHOIOTHs POUCXOIUT OT IPEUECKUX CIIOB «DIi0S» - sxu3Hb, «teken» -
HCKYCCTBO, «l0g0S» - ClIOBO, yueHHe, HayKa.

buorexHonoruss - 3T0 Hayka, KOTOpas Ha OCHOBE IIPUMEHEHHsI 3HaHUM B o0OmacTu
MHUKpPOOMOJNIOTUY, OHOXMMHHM, TE€HETUKH, TeHHOM WHXEHEepPUH, HMMYHOJIOTHH, XUMHUYECKOU
TEXHOJIOTUH, MPHOOPO- W MAIIMHOCTPOCHHUS HCIIONb3yeT OHoNorndeckue OObEKThl (MHKPO-
OpraHM3MBbl, KJIETKH TKaHEel KUBOTHBIX M PACTEHUIT) M MOJIEKYIIbI (HYKJIEUHOBBIE KHCIIOTHI, OCIKH,
(dbepMeHTBI, yIIeBOIBl M Jp.) JUIS MPOMBIIIJIEHHOTO IMPOW3BOJACTBA MOJE3HBIX JIs YelOoBEeKa U
YKHBOTHBIX BEILIECTB U TPOAYKTOB.

Obnacmu npumeHenus 6ULOMEXHOIO2UU

1. MenuuunHa, 3apaBOOXpaHEHHUE, dapmakonorus. AHTHOUOTHKH, (EPMEHTHI,
AMUHOKHCIIOTBI, KPOBE3aMEHUTENN, HYKIECOTHAbl, IPOTUBOPAKOBBIE U MPOTUBOBUPYCHBIE
Mpernaparbl, HOBbI€ BaKIIMHBI, TOPMOHAJIBHBIE TIpenaparbl (MHCYIMH, TOPMOH pOCTa), aHTUTENa
JUIS TUAarHOCTUKH U JICYCHHUsI, UCCIIeIOBAaHMS IPUPOJIBI paka U MPOLIECCOB CTAPEHUSI OPTaHU3Ma,
MPOJIYKTHI TUETUYECKOTO MUTAHUS.

2. TlomyueHue XMMHUYECKHUX BEUIECTB. DTUJICH, POMUIICH, OyTUIIEH, OKUCIIEHHBIE YITIEBO-
JOPOJIbI, OPTraHNYECKHE KUCIOTHI, TePIIEHBI, (DEHOIIBI, MOTUMEPHI, (DEPMEHTHI, MPOTYKTH TOHKOTO
OpPraHUYeCKOro CUHTE3a, OJUCAXaPUIbI.

3. JKuBOTHOBOACTBO. YCOBEPIIEHCTBOBAHHE KOPMOBBIX PAIMOHOB (ITPOHM3BOJICTBO OENKa,
AMUHOKHCIIOT, BATAMHHOB, KOPMOBBIX aHTHOMOTHUKOB, ()ePMEHTOB, 3aKBACOK JIJISl CUJIOCOBAHHUS),
BETEPUHAPHBIX TMpernapaToB (aHTUOMOTUKU, BaKIHMHBI U T.J.), TOPMOHOB pPOCTa, CO3JIaHUE
BBICOKOTIPOJYKTUBHBIX TIOPOJI, TIepecajika OIUIOAOTBOPEHHBIX SHIEKIECTOK M dMOPHOHOB, Ma-
HUIYJSIHAHA ¢ SMOPUOHAMH.



4.  PacrenmeBoncTBO. bHOpalmoHaIBHBIE TECTHLUIBL, OaKTepHAIbHBTE YIOOpEHHS,
HPOU3BOACTBO OE3BUPYCHOTO MOCAJI0YHOTO MaTepuaa, CO31aHUue BHICOKOIIPOAYKTUBHBIX COPTOB U
THOPHIOB, YCTOHUMBBIX K OOJIE3HSIM, 3aCyXe, 3aMOPO3KaM, 3aCOJICHHOCTH MOYB.

5. PeibHoe x03stiicTBO. KOopMOBOii €0k, hepMeHThI, aHTHOMOTHKH.

6. IlumieBas MpOMBINIIIEHHOCTh. belok, aMUHOKHCIIOTHI, 3aMEHHUTENM caxapa (acrapram,
DITFOKO30()PYKTOBBIN CHPOT), MOJIHUCAXAPH/Ibl, OPTaHUYECKUE KHUCIOTHI, HYKJICOTHUIBI, JIUIHIHI,
nepepadoTKa MUIIEBBIX MPOAYKTOB

7. Oxonorus.. YTUIM3aLUs CEIbCKOXO3SMCTBEHHBIX, IPOMBILIJIEHHBIX M OBITOBBIX
OTXO/IOB, CO3/1aHUE€ 3aMKHYTBIX TEXHOJOTMYECKUX IIMKJIOB, IPOU3BOJACTBO OE3BpPEIHBIX
MECTULUOB, JIETKO pa3pyliaeMbIX OJUMEPOB.

8. Hayunbie uccinenoBanusi. [eHHO-UHXEHEPHbIE UM MOJIEKYISIPHO-OMOJIOTUYECKUE
uccnenoanus (HykienHoBble kucnotsl JIHK, PHK, nykimeotunbl u ap.), MeAMIIMHCKHE
HCCIIEI0BaHUS (CPECTBA TMAarHOCTUKH, PEAKTUBBI U T.J1.)

9. Jlerkast mpOMBIIIVIEHHOCTb. YJIy4IlIEHUE TEXHOJIOTHH MepepaboTKU KOX, MPOHU3BOJICTBO
TEKCTUJIBHOTO CBIpbs, IIEPCTH, Oymaru, mnapproMepHO-KOCMETHYECKUX HW3JENHM, IMOIyuyeHue
OMOIOIMMEPOB, UICKYCCTBEHHBIX KOKH U IMIEPCTH U T.1.

3amaHus

1. Kax BeI moHMMaeTe TepMuH «OnoTexHosorusi»? JlaiiTe cBoe onpeseieHne dToMy
MTOHSATHIO.

2. 3anonHute Tabauny 1

Tabmuma 1- Obmactu mpuMeHeHNs OMOTEXHOJIOTUH
OO6nacTh MPUMEHEHUS KoHkpeTHBIe TpUMEphl TPUMECHECHHUS

3. Kak BbI gymaere, B ueM IpeUMYIECTBO OMOTEXHOJIOTHYECKHX METOJIOB B KaXKIOH
OTpaciy, O CPABHEHUIO C TPAJAULIMOHHBIMU CIIOCO0AMU MOJTYyYEHUS TPOAYKTOB?

4, CymiecTBYIOT JIM HEIOCTATKH B OMOTEXHOJIOTHYECKOM CITOCO0€ MPON3BOICTBA?

5. Jaiite onpenenenne TEPMUHY «MUKPOOPTraHU3MbI-TIPOAYLICHTBI.

6. Jaiite onpeneneHne TEPMUHY «ILITAMMBbD» MUKPOOPTaHU3MOB.

7. Kakue tpu Buga mraMMoB BbIAEISAIOT. ONUIIKMTE MPEUMYIIECTBAa U HEAOCTATKU
Ka)KJI0TO BHJIA.

8. Yro Takoe «myrareHHble (akTopb»? [lepeuncnure ux pasHOBUIHOCTU U JaiiTe
KpPaTKYIO XapaKTEePUCTHUKY.

9. Kakwue BbIAETSIOT IeprO/ibl B pa3BUTUN OMOTEXHOJIOTUH U B YEM X 0COOEHHOCTh?

IIpakTuyeckasi padora Ne2
«OcHOBHBIE CTaIMU OMOTEXHOJIOTMYECKOI0 IPON3BOACTBA)

HGJ'IL pa6OTbIZ O3HAaKOMHTBECA C OCHOBHBIMH cTaausiaMunu OHMOTEXHOJIOTHYECKOTO
IIpOU3BOACTBA. I/ISY‘II/ITL OCHOBHBIC HAITPABJICHUA PA3BUTHA OHMOTEXHOJIOTHH.

Ocnoenvle nanpagienus 6 OUOMEXHOI0CUU.

1.  Co30aHnue HoBbIX OUONOCUYECKU AKMUBHBIX 8eU4eCME U JIeKAPCIBEEHHbIX NPEenapamos
OJ151 MEOUYUHDBL.

AHTHOMOTHUKH — CHeI_II/I(I)I/IquKI/Ie IMPOAYKTHI KU3HCACATCIIbBHOCTH, 06naz[a101une BBICOKOM
(1)I/I3I/IOJ'IOI“I/I‘-ICCKOI\/'I AKTUBHOCTBHIO IIO OTHOLICHUIO K OIIPCACIICHHBIM I'pylIiaM MHKPOOPTAaHHU3MOB
U K 3JIOKAYCCTBCHHBIM OITYXOJIIM, I/I36I/IpaTeHLHO 3aACPKUBAOIUEC UX POCT UK IOJTHOCTBIO
MOAABJIAIOIUE PAa3BUTHUC. Bcero msBectHo okomo 5000 aHTI/I6I/IOTI/IKOB, HO HEC BCC M3 HHX
AOMYIICHBI I NPHUMCHCHUA B MCIOUILIUMHC. OTO CBA3aHO C TOKCHYHOCTBHIO CYHICCTBYIOIINUX
aHTI/I6I/IOTI/IKOB, AJUICPrUICCKUMU pCaKIHUAMHA, BbI3bIBACMBIMU UMH, HAPACTAHUCM YCTOI\/'I‘-II/IBOCTI/I
MaTOIrCHHBIX MUKPOOPTaHN3MOB K IPUMCHACMBIM IIpCHIapaTtam U Jp. HOBTOMy MMPOUCXOIUT MMOUCK



HOBBIX AHTHOMOTHMKOB TI0 CPEACTBAM HCIBITAaHUS HOBBIX IPOJYIIEHTOB, XHMHYECKOU
MOAU(HUKAINH, KIIETOYHOW U TEHETUYECKOU WHKCHEPUH.

I'opmoHbl. buoTexHosiorus mpenocTaBiasieT MEAULIMHE HOBBIE IYTH IOJYYEHUs LEHHBIX
TOPMOHAJIBHBIX IpenaparoB. PaHbllle TOPMOHBI NOJy4Yald M3 OPraHOB M TKaHEHW UBOTHBIX U
yenoBeka. TpeboBanoch MHOTO MaTepHaia JJisl MOJIy4YeHHs: HeOOJIBIIOTO KOJIMYeCcTBa MpoayKTa. B
HACTOSIIIEE BpPEMs C NPUMEHEHHEM TI'€HHOMH)KEHEPHBIX IITAMMOB IOJY4alOT FOPMOH poOcCTa
(coMaToTpONMH), HMHCYAUH (PEryJupyeT ypOBEHb TIJIIOKO3bl B KPOBM), KOPTHU30H (TOPMOH
HAJMOYEYHUKOB) U JIpYyTHM€ TOPMOHBL. OTO IMO3BOJISIET CHU3UTh CTOMMOCTb IpPENaparoB U
[I0JIy4aTh UX B OOJIBIIMX KOJIMYECTBAX.

WuTepdeponsl — BBIACTSAIOTCS KISTKAMH 4YEIOBEKa M JKMBOTHBIX B OTBET Ha
nHuIIpoBanue Bupycamu. OHM 00J1aat0T aHTUBUPYCHON aKTHBHOCTHIO. J[0 BBECHHUST METOJIOB
TeHHON MH)KEHEPUH MHTEeP(PEPOHBI MOJIydald U3 JTOHOPCKOM KPOBU — 70 | MKI' HEOUHIIEHHOTO
uHTepdepoHa u3 1 1 KpoBH, T.e. IPUMEPHO OJHY 103y Ul MHbEKIMH. B Hacrosiiee Bpems
uHTEp(EPOHBI YCIEIIHO MOJIyYaroT ¢ MPUMEHEHHEM T'eHHOMH)KEHEpHBIX ImTamMMoB Escherichia
coli, nmpoxkei, KyJIbTHBUPYEMBIX KJIETOK HACCKOMBIX M MIICKOMUTAROMUX. HHTephepoHbI
WCIOJIb3YIOTCS JJIs JIeUueHUs! 00JIe3HeH, BhI3bIBAEMBIX BUPYCaMH reprieca, TenaTuToB U Jp.

PekoMOuHaHTHBIE BakIMHBl U BaKUUHBbI-aHTUT€Hbl. BaknuHauus — OAMH W3 OCHOBHBIX
croco0oB  00prOBI ¢ WHGOEKIMOHHBIMH 3a0o0seBaHusIMHA. [lyreM BceoOmie BaKIMHAIUN
JUKBUJIMPOBAHA HAaTypajbHasl OCIa, OTPAaHUYEHO PAacIpOCTpaHEHHE OEIIeHCTBA, MOJIMOMUEINTA,
XKeNToil nmuxopaakd. bonpioe skoHOMHYECKOE 3Hau€HHWE MMEET pa3pabdoTKa BaKIMH MPOTHB
0ose3Hel CeNnbCKOXO3SMCTBEHHBIX JKMBOTHBIX (HIp, sulypa). TpaaulMOHHBIE BaKIWHHBIE
mpenapaTbl U3TOTOBISIIOT HAa OCHOBE OCIAOJEHHBIX WJIM WHAaKTUBUPOBAHHBIX BO30yauTEneit
6one3neii. CoBpeMeHHbIE OHMOTEXHOJIOTMUECKHE pa3pabOTKU MpelycMaTpUBAIOT CO3JaHHe
PEKOMOMHAHTHBIX BaKIMH M BaKUMH-AaHTUTE€HOB. BakiuHbl 000MX THIIOB OCHOBaHbBl Ha
T€HHOMHXEHEPHOM MOAXO0/IE.

@depMEHTB MEIUIUHCKOIO Ha3HayeHHs. MHOrooOpa3HO NpUMEHEHHE (HEepPMEHTHBIX
IpenaparoB B MeauuHe. X ucnonb3yroT s pacTBOpeHUs TPOMOOB, JI€USHHsI HACIEICTBEHHBIX
3a00J1eBaHUH, 0CBOOOXKAECHUS OpraHu3Ma OT TOKCUUECKUX BELIECTB U JIp.

2.Co30aHue MUKpoOUONO2UHEeCKUX CPeOCms8 3auumvl pacmeruti. om 0Oone3Heu U
speoumenetl, ODAKMEPUATLHBIX YOOOPEHULl, HOBbIX 8bICOKONPOOVKMUBHBIX COPMO8 U 2UOPUOOS
CenbCKOXO3AUCMBEHHBIX PACTEHU.

broTexHOIOrHYeCKHEe MyTH 3aIUThl PACTCHUI OT OOJIC3HEW M BpEAUTENICH BKITFOUAIOT:
- BBIBEJICHHEC COPTOB pACTCHUH, YCTOWYHMBBIX K HEOIAronpUsTHBIM
(hakTopam;
- XUMHUYECKHE CPEJICTBA OOPHOBI C COPHSKAMU, TPhI3YHAMHU, HACCKOMBIMH,
(UTONATOreHHBIMU TPUOAMU, OAKTEPUSIMH, BUPYCAMU;
- OMOJIOTUYECKHUE CPEICTBa OOpPHOBI C BPEAMTEISIMHU, HCIOJIB30BAHUE HX
€CTECTBEHHBIX BParoB M IMapa3HTOB, & TAKXKe TOKCHYECKUX MPOJYKTOB, 00pa3yeMbIX
KUBBIMU OpPraHHU3MaMH.
Hapsimy ¢ 3amuToii  pacTeHui cTaBUTCA 3a7aya TOBBIIMICHHUS TPOIYKTUBHOCTH
CENIbCKOXO3SUCTBEHHBIX KYABTYp, WX MHINEBOH (KOPMOBOI) IIEHHOCTH, CO3JaHHS COPTOB
pacTeHHMIA, pacTyIIUX Ha 3aCOJCHHBIX MTOYBAX, B 3aCYIIUBHIX U 3a00JI0UEHHBIX paioHAaX.

3.Co30anue  yeHHbIX  KOpMOBbIX  000ABOK  ON  NOBbIUEHUS  NPOOYKMUSHOCMU
HCUBOMHOBOOCTEAL.

JUiss  TOBBIIEHUS  MPOJYKTUBHOCTU  KUBOTHBIX  HYXEH  IIOJHOLIGHHBIH  KOPM.
buoTexHonornyeckas MPOMBIIUIEHHOCTh BBITyCKaeT KOPMOBOW OeloK Ha 0a3e pa3iMyHbIX
MHUKPOOPraHU3MOB — OakTepHii, rpuboB, Ipoxokeil, Bogopocieit. boraras Oenxamu Omomacca
MHUKPOOPraHU3MOB C BBICOKOM 3()(EKTUBHOCTBIO YCBAWBAETCS CEIbCKOXO3SHCTBEHHBIMU
KUBOTHBIMHU.



Bonpiioe 3HadeHue ISl KUBOTHOBOJCTBA HMMEET OOOTAICHHE PACTUTEIBHBIX KOPMOB
MUKPOOHBIM OesnkoM. [[JIst 3TOro MIMpPOKO UCHOJB3YIOTCS TBEPAO(ha3HbIe IPOIIECCHI.

4.Co30anue HOBbIX MEXHONO2UN NONYYEHUs XO3AUCMBEHHO YEHHbIX NPOOYKMO8 OJis
UCNONIL308AHUS 8 NUWEBLIX U OPY2UX OMPACTIAX NPOMBIULIEHHOCU.

AMUHOKHUCIOTHI (IIUCTEWH, METHOHWH, JIU3WH, TJIyTaMar) — TIOBBINICHUE MMHTATEIHHON
[IEHHOCTH TUIIIH, YCUJICHUE apOMaTa MSCHBIX, PHIOHBIX, TPUOHBIX U3/ICITHH.

Onuronentunsl (acmapram, TayMaTWH, MOHEUIMH) — HU3KOKAJIOPUWHBIC, OUEHBb CIIAIKUE
BEIIECTBA.

DepMeHTHI:

e [-I'amakTo3mWmasa - MPOU3BOJCTBO OE3IAKTO3HOTO MOJIOKA, OCBOOOXKICHHE MOJIOYHOMU
CBIBOPOTKH OT JIAKTO3bI, TPUTOTOBJICHHUE MOPOKEHOTO;

e MukpoOHBIe MPOTea3bl — CHIPOBAPCHHE, YCKOPCHHE CO3PEBAHUS TECTA, MPOU3BOJICTBO
KpPEKEPOB;

e OuruH, TPUTICUH, OpOMETaHNH — YCKOPCHHE MAapUHOBAHUS DPBHIOBI, yIaJICHHE Msica C
KOCTEH;

e Jlumnasel — mpuaaHue CIEIU(PUISCKOTO apoMara ChIpy, MOKOJIa1y, MOJIOYHBIM ITPOTyKTaM,
VIIY4IICHUE Ka4yeCTBA B30OUTHIX SUYHBIX OCIIKOB;

¢ [JIF0OK0300KCH/1a3a B COYCTAHUM C KaTajla30i — yJaJeHHe KUCIOpOJIa U3 CyXOro MOJIOKa,
ko(e, mMBa, MaifoHe3a, JIMMOHHBIX, alleIbCHHOBBIX U BUHOTPAIHBIX COKOB.

Butamunst (A, Bi1, B2, Bs, B12, C, D, E) — noBsienne nutaTeIbHOM 1EHHOCTH MUIIEBBIX
MIPOJTyKTOB, aHTHOKCHJIAHTHI.

Opranndeckne KUCIOTHI (yKCycHasi, OEH30iHasi, MOJIOYHAs, TIIOKOHOBAs, JTUMOHHAs) —
KOHCEPBaHTHI, apOMaTU3aTOPBbI.

5. Cozoanue s¢hghexmusnol mexunonozuu nepepaboOmku u OUUCMKU NPOMBIUIEHHBIX U
ObLIMOBBLIX OMX0008.

BaxxHoit cocTaBHON YacThiO COBpeMeHHOﬁ OHMOTEXHOJIOTUH SBJIAETCA OYHCTKA BOJBI OT
Sarp}I3HCHHI>'I, a TaK)KC yTHJIM3alus pa3IMYHBbIX IMPOMBIIIIICHHBIX W OBITOBBIX OTXOO0B. MCTO,Z[BI
TaKOM OYHMCTKHA OCHOBAaHBI Ha HMCIIOJI30BaHHH CHGHI/I(bI/ILIeCKI/IX OMOJIOTMYECKUX COO6H.I€CTB,
HOCAIINX HAa3BaHUC aKmueHoco uia, s FJ'IY6OKOI71 YTUJINW3alu KaK OPraHu4YE€CKHUX, TaK H
HCOPraHUYCCKUX 3al"p5[3HeHI/II71, OCTAaBHINXCs B BOJC IMOCIIC APYIUX BUJI0OB OUYUCTKHU.

buoTexHonoruyeckne IpPOU3BOJCTBA  SIBJISIOTCS  BECbMa  MEPCHEKTHBHBIMH,  4YTO
00yCJIOBJICHO UX KOMIIAKTHOCTBIO, KPYITHOMACHITAOHOCTbIO, BBICOKUM YPOBHEM aBTOMAaTU3aLlUU
U BBICOKOH IPOM3BOJUTEIBHOCTBIO TPY/IA.

[Iponeccbl GMOTEXHOJOTHYECKUX MPOU3BOJCTB pa3HOOOpa3Hbl, HO BCE OHU MMEIOT ISATh
OOIIMX OCHOBHBIX CTaJui, KOTOpbIE PA3JIMYAIOTCSA IO LEISIM M MPUHLIMIAM UX JOCTHKEHUS.
OO11ast OMOTEXHOJIOTUYECKAs CXeMa MPOU3BOACTBA IPOAYKTOB MUKPOOHOIO CHHTE3a MpUBEICHA
Ha puc. 1.

1) ITonyuenue noceBHoro marepuaia. [loceBHoi mMatepuan npeacTaBiseT cO00N YUCTYIO
KYJIBTYpPY MHMKpPOOPraHU3MOB-TIPOJYLIEHTOB, Pa3MHOKEHHYIO B JIAOOpPaTOPHBIX YCIOBHSAX IPH
ONTUMAJIBHOM  COCTaBE IUTATEJIBHOM CpeAbl MW peXuMe BblpaliuBaHusd. KynbTypsl
MHUKPOOPraHU3MOB-TIPOJYIIEHTOB  3aBOJbI TMOJYYalOT U3 KOJUIEKIUH B MpoOMpKax Ha
arapu30BaHHBIX MUTATEJIBHBIX CPENAX WU B aMITysIax. Yucras KynbTypa MUKPOOPTaHU3Ma MOXKET
MOCTOSIHHO WJIM 10 Mepe HEOOXOJIMMOCTH MCIOJIB30BAThCS B MPOoU3BoAcTBE. CHavanza KyabTypy
Pa3MHOXAIOT B JJAOOPATOPHH, 3aTE€M B LIEXE YUCTHIX KYJIbTYp U MHOKYJSAIUH, Jlajiee HApaBJIsioOT
Ha KYJbTUBUPOBAHHUE.

2) IlpuroToBineHHE MUTATEIBHOM Cpelbl — BKIKOYAET CMELIMBAHUE KOMIIOHEHTOB U
crepunn3anuio. OCHOBY NUTAaTEeNbHBIX Cpel JUIsl KYIbTHUBUPOBAaHUS MHUKPOOPraHU3MOB
COCTaBJIIIOT UCTOYHUKU yriiepoaa. CylecTBYIOT MHUKPOOPTaHU3MBI, CHOCOOHBIE MOTPEOIATH



YTJIEPOJ] TOJIBKO U3 BEICOKOMOJICKYIISIPHBIX COCTMHEHUH, HaIpUMep OCJIKOB U TENTHIOB, B TO K€
BpeMsi MHOTHE OakTepuu U JPOXOKH YTHIU3ZUPYIOT TPOCTEHIINE YIIepoa0CoepiKalie
COEIMHEHUS - METaH, 3TaHOJI, YIJEeKUcIoTy. Kpome yriepojga KIETKH MHKPOOPraHU3MOB
HYX/IAIOTCSl B UCTOYHHUKAX a30Ta, Gocdopa, MaKpo- 1 MUKPOIIIEMEHTOB. BeriecTta 3Toro poaa
HAXOJATCS B MUTATEIBHBIX CPEAax B BHUJE COJIEH, B HEKOTOPBIX CIydasx a3oT U (ocdop Moryr
yCBaUBaTbCS W3 OPraHWYECKUX MCTOYHMKOB, HAlpUMEpP aBTOJM3aTOB U TUAPOJIM3ATOB
MUKPOOHOTO HJIH JKHBOTHOTO MTPOUCXOKICHUSI.

CMmenuBaHue NUTATENbHBIX BELIECTB IPOBOJUTCS B peakTopax ¢ Memainkoil. PactBoprumblie
KOMIIOHEHTBI Cpe/ibl IpeABapUTENbHO pacTBOPsAOT B Boje. HepacTBopumble KOMIIOHEHTHI
(HampuMmep, KyKypy3HYIO, COEBYIO MYKY, M€Jl) — cyclieH3upytoT. COCTaBlIE€HUE CPE/ibl CUUTAETCS
3aBEpUICHHBIM, €CJIIM B pe3yJbTaTe IPOU3BEIEHO TIIATEIbHOE H3MENbUEHUE €€ TBEPIBIX
KOMITOHEHTOB.

3aBepluarouuil 3Tan NPUrOTOBIEHHUS MHUTATEIbHOW cpelpl — crepunu3anus. Haumbonee
LIIMPOKOE paclpoCTpaHEHHE NOJy4Hiia TepMudecKkas crepuwinsanus. Baxueimel npoOiemoit
P 3TOM SIBJSIETCSI COXpAaHEHUE TMHTATENbHBIX CBOMCTB CpEIbl, TaK KakK OOJBIIMHCTBO
cyOCTpaToB, OCOOEHHO YIJIEBOJbI, OKa3bIBAIOTCS TEPMUUECKU HecTaOuiabHbIMU. HekxoTopsie
cyOCcTpaThl He TPEOYIOT CTEpPWIM3allUM, TaK KaK caMU OOJIaJaloT aceNTUYEeCKUM JeHCTBUEM:
METaHOJI, 3TaHOJI, YKCYCHAs KUCIIOTa U JIp.

3) ®epmentarnusi (KyJIbTUBHUPOBAHHUE) - OSTO BCSI COBOKYITHOCTH ITOCJIEIOBATEIbHBIX
orepanuil OT BHECEHUSI B 3apaHee MPUTOTOBIEHHYIO M CTEPHIIM30BAHHYIO MUTATEIbHYIO Cpely
MHOKYJIsTa (IIOCEBHOTO MaTepuasa) 10 3aBEPILECHUs] IPOLIECCOB pOCTa U OMOCHHTE3a BCIIEICTBUE
MCYepIbIBaHUS MUTATEIbHBIX BellecTB cpenbl. CylecTByeT ABa Tuna (epMeHTalui: MoTydyeHHe
6roMacchl MUKPOOPTaHU3MOB U TIOJyY€HHE 1IEHHBIX BELIECTB, BOSHUKAIOIINX B XOJI€

pOCTa WM Ha NOCIEAYIOIMMX CTAUAX PA3BUTHS KyJIbTYpBHI.

4) Beienenue neneBoro npoaykra. Ctaaus BbIIEICHNS M OUUCTKH IPOAYKTA CYIIIECTBEHHO
3aBUCHUT OT TOTO, HAKAIUIMBAETCA MPOILYKT B KIETKAaX WM OH BBIACIACTCSA B KyJIbTYPalIbHYIO
KHUJIKOCTb, WJIN K€ IPOJYKTOM SBIISETCS cama KieTouyHas Macca. Pasznenenue Ouomaccel U
KYJBTYpaJIbHOM JKUIKOCTH - cenapayus - OCyIECTBIAETCS HECKOIBKMMHU MeToiamu ((aotarus,
¢bwibTpanus, neHTpudyrupoanue). Eciu 1eneBoil npoayKT COAEpPKUTCS B CaMHMX KJIemKax, TO
IPOBOJAT pa3pyllleHUe KIETOK - JE3UHTErpaluio - (QU3MUECKUMHM, XUMHUYECKUMHU U
XUMUKO-(epMEHTATUBHBIMHU CIIOCOOAMHU.

Bbienenue npoaykTra U3 KYIbmypanbHOU JHCUOKOCMU UNU 20MO2eHama Pa3pyIIEHHBIX
KJIETOK IPOBOJAT IIyTEM €ro OCa)XJEHHs, SKCTPAKLMUU WIM aacop-Ouuu. 3aTeM BbIAEICHHBIN
IPOAYKT KOHYenmpupylom YIbTpa(uiabTpalield, BbIIApUBAHUEM WM OOpPATHBIM OCMOCOM.
Ilocne crabwin3anuu NpPOJIyKTa B 3aBUCUMOCTH OT TOTO, KaKMM JIOJDKEH OBITh KOHEUHBIH
IPOIYKT: CyXUM WM KUJIKUM, €ro 00€3BOKHUBAIOT WM Cpa3y YINAKOBBIBAIOT U OTIPABISAIOT HA
XpaHEHue U Janee - NoTpeOUTelIo.

KOHTpOJ'ILHLIC BOIIPOCHI

1. [lepeuncanre OCHOBHBIE CTAAUU OUOTEXHOJIOTHYECKOTO IIPOU3BO/ICTBA.

2. Yo Takoe noceBHON MaTepuan?

3. Kak rotoBt noceBHoi MmaTepuai B IPOU3BOJACTBEHHBIX YCIOBUIX?

4. Kaxue KOMIOHEHTBI BXOJAT B COCTaB IUTATENBHBIX cpea’?

5. UYro Takoe pepmeHTaus?

6. Kakumu meTtomaMu ocyiiecTBisieTcs paszeieHue 0MOMacchl OT KyJIbTypaabHON
JKUIKOCTH?

7. B kakoM ciryqae Heo0XxoauMa JIe3UHTerpanus KIeTok?

8. Kakue ciocoObl KOHIIEHTPUPOBAHUS NPOyKTa Bam u3BecTHbI?

IIpakTnueckas padora Ne3
«O3HaKoOMJIeHHe C POU3BOICTBEHHbIMU JUHUAMHU U TE€XHOJIOTHSIMU U3TOTOBJICHUS
NoJy4eHHus1 OHONpenapaToBy;



Llens 3ausaTus
O3HAaKOMHUTBCS C TPOM3BOJCTBCHHBIMU JIMHUSAMH M TEXHOJIOTUSMHU HW3TOTOBJICHUS
oJIydeHus: OuomnpenaparoB. M3yduTh THIBI OMOTPEANPHITHN, MX YCTPOWCTBO U PEIKHUMBI
paboTHI.
O6opynoBaHue U MaTepHAaIIbI
XKypHan peructpariii CTYACHTOB, MOJYYaBIIUX UHCTPYKTAXK MO TEXHUKE OE30MaCHOCTH,
MyJIbTHMEIHIHOE 000pyIoBanue, npeseHtanuun MS Office Power Point o teme 3aHsTHsI.

1 TeXHOJIOTUYECKHE OCHOBBLI OMOTECXHOJIOTMYCCKUX IIPOU3BOJCTB

Baxneitmeit 3amaveit 100010 OMOTEXHOJIOTHYECKOTO MpoIiecca SBIAETCS pa3paboTka u
ONTUMU3AIHS HAyYHO-000CHOBAHHOW TEXHOJIOTMH M ammapatypsl s Hero. [Ipu opranm3anuu
OMOTEXHOJOTMYECKHX MTPOU3BOCTB YACTHYHO OBIJI 3aMMCTBOBAH OIIBIT Pa3BUTOM K TOMY BPEMEHHU
XAMUYECKON TexHOoJoruu. OIHAKO OHOTEXHOJOTHYECKHE IPOIECChl HMEIOT CYIIECTBEHHOE
OTIIMYHE OT XUMHUYECKUX, B CHIIy TOTO, YTO B OMOTEXHOJOTHH HCIOJB3YIOT 0OJee CIOXKHYIO
OpraHM3aIiio MaTepun — ouonornueckyro. Kaxxapiii 6noaornueckuii o0bekT (KineTka, GepMeHT u
T. JI.) — 9TO aBTOHOMHAsI caMoperyaupyromascsi cucrema. [Ipupoga OGHoIOrHYecKuX MpoIecCoB
CII0O)KHA ¥ JIAJIEKO HE BBISICHEHA OKOHYATENbHO. /{11 MUKPOOHBIX TMOIYJSIMA, HampuMmep,
XapaKkTepHa CYIIECTBEHHAsI T€TEPOTeHHOCTh O PSAY MPHU3HAKOB — BO3PACT, (PH3UOJIOTHUYECKAS
aKTHBHOCTh, YCTOHYMBOCTD K BO3JICHCTBUIO HEOIArOMPHUATHBIX (akTOpoB cpenbl. OHM Takke
MOJIBEP)KEHBI  CIIyYalHBIM MYTaIlUsIM, YacToTa KOTOpBIX cocraBiusier ot 10-4 go 10-8.
I'eTeporeHHOCTh TaKke MOXKET OBITH OOYCIOBJICHA HATIWYHMEM TOBEPXHOCTEH paszaena ¢a3 u
HEOJHOPOJAHOCTBIO YCIIOBHM cpeabl. B o0mem Buae m000# OMOTEXHOJOTHYECKUNM TPOIece
BKJIIOYAET TpPU OCHOBHBIE CTaguu: NpeadepMEeHTAUOHHYIO, (EpPMEHTAMOHHYI0 U
nmocT(epMEeHTAIMOHHYIO.

[IpuHuMnuanpHas cxema peaju3aluyd OMOTEXHOJIOTMUECKHUX MPOIECCOB B O0IEM BHJIE
MOJKET OBITh MpejcTaBlieHa OJIOK-CXeMOM, B KOTOPOIl c/esaHa MOIbITKAa OXBAaTUTh BCE BApUAHTHI
(hepMeHTAITMOHHBIX MPOIIECCOB (PUCYHOK 1).
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Pucynox 1 — [puHOMnuampHas cxema peaiu3alii OMOTEXHOJIOTMYECKHX IMPOIECCO
B (mo Y. 3. Buectyp u ap., 1987):



1 — peaxkTOop 1 NPUTOTOBIIEHUS Cpel, 2 — BUXPEBOM Hacoc, 3 — amnmapaTr i
IIPUTOTOBJIEHUS TBEPIBIX Cpell, 4 — mapoBas KOJOHKa JUIsl NOJOTpeBa Cpel 0 TeMIepaTypbl
CTEpUIIM3ALUK, 5 — BBIAEPKUBATEND CPEJl IIPU TEMIEPAType CTEPHIIN3ALNH, 6 — TEINII00OMEHHUK
TUISL OXJIKJICHUS Cpell, 7 — MEpPHUK-COOPHMK MUTATENILHON Cpebl, 8 — 103aTop, 9 — aHadpOoOHBII
depmentep, 10 — rmyOuHHBIN a’poOHBINA depmentep, 11 — OnokaTamuTUyeckuii peakrop, 12 —
dbepMeHTep I TOBEPXHOCTHOM TBepaodazHoi pepmenTanuu, 13 — TO ke I TOBEPXHOCTHON
KHUIKOCTHOH pepmenTanyu, 14 — sxcTpakrop, 15 — cemaparop anst otneneHus oumomaccsl, 16 —
CHUCTEMa JIOKaJIbHOM aBTOMaTuku, 17 — miazmosmzarop Ouomaccel, 18 — nesuHTerparop
ouomaccel, 19 — BeimapHas yctaHoBka, 20 — (GpaKIMOHHpPOBAHUE IE3UHTETPATOB, 21 — cymmiika
W Jpyrue ammaparbl s 00e3BOKHMBaHMS, 22 — ammaparypa Juisi pacGacoBKH MPOJayKTa, 23
-MOHOOOMEHHBIE KOJIOHHBI, anmaparhl Il XUMUYECKUX W MeMOpaHHBIX METOJIOB BBIICICHUS,
HEeHTpUPYTH, PUIBTPBI, KPUCTAIIIU3ATOPHI U JIp. YCTPOKUCTBA

VYcnosuele 0603Hauenusi: pH — pactBop ans koppekiuu pH, I1 — koMIOHEHTHI 1 cpebl AJis
noanutku, [loc — moceBHoit marepuan, B — cxartsiii Bo3ayx, [IAB — menoracurens, Cp —
CTepuibHas MUTaTeIbHast cpena, bA — Ouonornueckuit arexr.

Ha npeogepmenmayuonnoii cmaouu ocymecTBISIOT XpaHEHHE W MOATOTOBKY KYJIbTYPBI
MpoJyleHTa (MHOKYJSATa), MOJydeHHEe M IMOATOTOBKY IUTATENIbHBIX CYOCTpaToB U Cpef,
(epMeHTallMOHHOW amnmapaTypbl, TEXHOJOTMYECKOH M PEeHUPKYIUpPYyeMOM BOJBI M BO31yXa.
[lognep>kxaHue M MOATOTOBKA YHCTOM KYJbTYpPBl SBISETCS OYEHb BaKHBIM MOMEHTOM
npendepMeHTallMOHHOW  CTaaAuM, TaK Kak TNPOAYLEHT, €ro (U3HOI0ro-0MOXUMHYECKHE
XapaKTepUCTUKM U CBOMCTBa ompeAensioT 3((eKTUBHOCTh BCEro OMOTEXHOJIOTMYECKOTO
mpouecca. B oraeneHun 4YMCTONW KyJAbTYphl OCYIIECTBISIIOT XpPaHEHHE IPOU3BOJICTBEHHBIX
LITAMMOB M 00ECIIEUNBAIOT UX PEAKTHUBALIMIO U HApaOOTKy MHOKYJIATA B KOJIMUECTBAX, TPEOYEMBbIX
JUIsl Hadana mnpouecca. [Ipy BeIpaliuBaHNM MOCEBHBIX 103 WHOKYJIATA MPUMEHSIOT ITPUHLIUIT
MacIITabupoBaHUs, TO €CTh IPOBOJAAT MOCIEA0BATEIbHOE HapallMBaHHe OMoMacchl MPOayleHTa
B Koj0ax, OyThUIAX, Jajiee B CEpur MOchea0BaTeNnbHbIX (hepmeHTepoB. Kaxaplil mocneayronuit
3Tal JaHHOTO Ipollecca OTIMYaeTCs MO 00bEeMY OT MPEeAbIAYIIEro OOBIYHO Ha MOPSIOK.
[TosydeHHBINT MHOKYJAT MO CTEPUIIBHOW MOCEBHOW JIMHWUM HANpaBisieTCsl Jajee B ammapar, B
KOTOpOM  peanu3yercss (epMeHTalMOHHAs cTaausd. l[IpuroroBiieHHe MUTATENBHBIX Cpell
OCYILIECTBIISIETCS B CHELMAIIBHBIX PeaKTOpax, 000pyJOBaHHBIX MEIIATKaMHU.

B 3aBHCHMOCTH OT pacTBOPUMOCTH M COBMECTUMOCTH KOMIIOHEHTOB Cpe€il MOTYT OBITb
IIPUMEHEHbl  OTJEJbHBIE pPEAKTOpPbl. TEXHONOrMs NPUTOTOBJIEHUS CPEl  3HAYUTEIBHO
YCIIOKHSETCS, €CIM B MX COCTaB BXOJAT HEPAaCTBOPUMBIE KOMIIOHEHTHl. B pa3nuuHbIX
OMOTEXHOJIOTMUECKUX MPOIIeccax MPUMEHSIOTCS pa3iINyuHbIe 10 MPOUCXOKICHUIO U KOJIUYECTBAM
cyOCTpaThl, MOITOMY MPOLECC UX MPUTOTOBIEHUS Bappupyer. I[losTomy mo3upoBaHuE
MUTATENIbHBIX KOMIIOHEHTOB MOJOUpAaeTcs M OCYHIECTBISETCS WHAMBUAYAIbHO Ha KaXIOM
MIPOU3BOJICTBE B COOTBETCTBUM C TE€XHOJIOIMYECKUM PErIaMeHTOM KOHKPETHOro mpouecca. B
KauecTBE JO3UPYIOIIET0 OOOPYAOBAaHUA MPU O3TOM MPUMEHSIOTCS BECOBbIE M OOBEMHBIE
YCTPOMCTBA, UCHOJIb3YyEMbIE B TUIIEBON U XUMUYECKOM MPOMBIIIJIEHHOCTH. TpaHCoOpT BEeLIECTB
OCYHIIECTBJISIETCS HAcOCaMH, JIGHTOYHBIMM W IIHEKOBBIMU TpaHcrnoptepamu. Celityuune
KOMIIOHEHTHI IMOJAIOT B ()epMEHTEephl C MOMOIIBI0 BAaKyyMHBIX HAcocoB. HacTo NPUMEHSIOT
MPUHLMI PEIBAPUTEIBHBIX CMECEH, TO €CThb COJM IPEIBAPUTEIBHO PACTBOPSIIOT M 3aTEM
TPAHCHOPTHUPYIOT 1O TPYOOTIPOBOJAM, TO3UPYs UX [T0Aady [0 00beMy. B cuily HCKITIOUNTENIBHOTO
pa3HooOpa3usi OMOTEXHOJIOTHYECKUX MPOIECCOB U MPUMEHSEMbIX Ul WX pealu3alluu Cpef,
METO/IOB M anmnapaTypbl pacCCMOTPEHHE JIaHHBIX JIEMEHTOB Jlanee OyJeT CBA3aHO ¢ KOHKPETHBIMU
OMOTEXHOJIOTMYECKMMHU IPOU3BOJICTBAMH.

Cranus pepmenmayuu SBISIETCS OCHOBHOU CTajel B OMOTEXHOJIOTMUECKOM MPOIIECCe, TaK
KaK B €€ X0/1€ IPOUCXOIUT B3aUMOACHCTBHUE MPOJIYLIEHTa C CyOCTpaTOM U 00pa30BaHUE LEIEBbIX
IPOIYKTOB (OHOMAacc, SHJI0- U HK30IPOIYKTOB). ITa CTaIUS OCYLIECTBISAETCS B OMOXMMHYECKOM
peakrope (dhepMmeHTepe) M MOXKeET OBITh OpraHM30BaHa B 3aBUCUMOCTH OT OCOOEHHOCTEH
UCTOJb3yeMOr0 MpPOAYyLIEHTa W TpeOOBaHUM K THIY M KadecTBY KOHEYHOIO MpOIyKTa
pa3nu4YHbBIMU criocobamu. PepMeHTaIUs MOXKET MPOXOAUTh B CTPOTO aCENITHUYECKUX YCIOBUSIX U



0e3 coOIroIeHHs IPAaBUJI CTEPUIIBHOCTHU (TaK Ha3bIlBacMas «He3allUIcHHas» (GepMeHTalus); Ha
KUJKUX ¥ Ha TBEPJIBIX CPEAax; aHadPOOHO U a3poOHO. A3pobOHas hepMeHTalHs, B CBOIO OYepe/ib,
MOJKET NMPOTEKATh MMOBEPXHOCTHO UJIH INTyOMHHO (BO BCEH TOJIIIE MTUTATEIBHON CPEIbl).

2 KynbruBupoBaHue OHOJIOTHUYECKUX 0OBEKTOB

KynbruBupoBanue 610I0rn4eckux 00bEKTOB MOXKET OCYIIECTBIIATHCA B IEPUOINIECKOM U
MPOTOYHOM pPEXUMax, MOJYHENPEPhIBHO C MOANMUTKON cyOctparom. Ilpu mepuogmueckom
crioco0e KyITbTHBUPOBaHUs (EpMEHTEp 3aIlOJIHACTCS HWCXOAHOW NUTATEIBbHOW Cpelod U
WHOKYIIATOM MuKpoopranm3moB (X0 + SO na puc. 3). B TeueHuwe omnpenerseHHOTO MepHOAa
BpEMEHH B amnmapare MPOUCXOJUT B3aUMOJEHWCTBME MHKpPOOPIaHM3MOB U cyOcTpara,
COMPOBOXKIAOIIEECs: 00pa3oBaHKeM B KylIbType npoaykra (X + S — P).

buoxumuueckne mpeBpaliieHusi B 3TOM ammnapare MpoJ0JDKAlTCs OT JIECATKOB 4acoB JI0
HECKOJIbKUX CYTOK. Perymsuus yciaoBuil BHYTpH (QepMeHTepa — BaKHeHIIas 3ajgada
MEPUOIUYECKOT0 KYIbTUBUPOBAHUS MUKpPOOPraHu3MoB. B xoze mepuoanueckoi hepmeHTanuu
BbIpallliBaeMasi  KyJabTypa MpOXOJUT  psAl  MOCJIENOBAaTEeNbHBIX  CTaAuil:  jar-gasy,
SKCINOHEHIMAJIbHYIO, 3aMEJIEHUSI POCTa, CTAllMOHAPHYIO0 W oTMHUpaHus. [Ipu 3tom mpoucxoasr
CYLIECTBEHHbIE H3MEHEHHUs (IU3HOJIOTMUECKOT0 COCTOSIHMS OHOOObEeKTa, a Takke pdanaa
mapamMeTpoB cpeabl. llenmeBble MPOAYyKTHI 00pa3yroTcsi B IKCIMOHEHIIMATBHOUW (TIEpBUYHBIC
MeTaboauThl — (EpPMEHThl, AMHMHOKHUCIOTHI, BHUTAaMHUHBI) M CTAllMOHAPHOW (BTOPHYHBIE
MeTaboIUThl — aHTUOMOTHUKH) (ha3ax, MOATOMY B 3aBUCHMOCTH OT Liee OMOTEXHOJIOTMYECKOTO
mpouecca B COBPEMEHHBIX  IPOMBIIUIEHHBIX  MpOIEccax  MPUMEHSIOT  MPUHIIMII
T depeHINPOBaHHBIX PEKUMOB KYJIbTUBUPOBAaHUSA. B pesynpTaTe 3TOro co3AaroTcsl yCIOBUS
IUI MaKCUMaJIbHOM NMPOIYKLMU TOTO MM MHOTO LieeBoro npoaykra. [lepuoauuecku pepmenTtep
OTIOPOXKHSIOT, IPOU3BOAAT BBIACICHUE U OYUCTKY NPOAYKTA, 1 HAYNHACTCS HOBBIM LIUKII.

HenpepbiBHBIN NpoLece KyJbTUBUPOBaHUS MUKPOOPraHU3MOB 00J1a1aeT CyHIECTBEHHBIMU
IIpeuMyllecTBaMu Iepes nepuoandeckuM. HenpepbiBHas (epMeHTanus OCyIIECTBISETCS B
YCIOBMSIX YCTAaHOBMBLIETOCS peKUMa, KOrJa MUKpOOHas MOMyJALUs U €€ NMPOAYyKThl Haubosee
olHOpoaHbl. IIprMeHeHne HenmpepbIBHBIX NPOLECCOB (PEPMEHTALMU CO3AAET YCIOBMS AN
3(pPEKTUBHOTIO PEryJIUPOBAaHUS U YIIPABIEHHS NIPOLIECCAMU OMOCHHTE3A.

Ecnu Ui KynbTUBUPOBaHUS IPOIYLIEHTA UCHOJIb3YETCsl OIMH (EepMEHTATOpP, TO FOBOPSAT O
TOMOI€HHO-HENpeppIBHOM  Mpouecce. Ecim ke  ucnons3yercss  Oarapes, TO  3TO
reTepo-HeNpephIBHBIN Mpolece, Tak Kak B KaXJIOM (hepMeHTaTope, COeIMHEHHOM B Oarapero,
MIOAJIEP/KUBAIOTCS IOCTOSIHHBIE YCIIOBHS.

[Ipu HempepbIBHOM KyJIbTHBUPOBAHUM MHKPOOPraHM3MOB OTCYTCTBYET cMeHa (a3
pa3BUTHA KyJbTYpbl. B Takux mnpoieccax CKOpPOCTb IOTOKA IMUTATEJIBHOM Cpeipl U OTBOJA
KYJIbTYpPaJbHOM >KUIKOCTH U3 CUCTEMbl HEOOXOIMMO OTPEryaupoBaTh, YTOObI KOHIEHTpaLUs
KJIETOK OCTaBaJlach IOCTOSTHHOM. B CTEpMIIBHBIX yCIOBUAX HENPEPHIBHBIA METO/I 00ecreunBaeT
COXpaHEHHE KYJIbTYpPbl B (PU3UOJIOTMUYECKH aKTUBHOM COCTOSIHUU JJIUTEIBHOE BpEMsl.

[lopgnepxaHue OTUHAMHUKUA PaBHOBECHS B PEAKTOPE OCYLIECTBIISIETCA ABYMs METOJAMMU:
TYpOUIOCTAaTHBIM U XEMOCTATHBIM.
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Pucynoxk 2 — Cxema 6MOpeakTopa nepruoJUuecKoro JeicTBUs
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Pucynok 3 — Cxema TyOy/IsIpHOTO OHOpEaKTOpa MOJTHOTO BEITCCHCHHUS

Cucrembl HepepbIBHOM (pepMEHTALMU MOTYT ObITh OPraHU30BAHBI 10 MPUHIIUITY OJIHOTO
BBITECHEHMSI UJIH MOJIHOTO cMmelleHus. [lepBblil mpumep — Tak Ha3plBaeMasl TyOyJisipHasi KyJabTypa

(pucynox 3).

[Ipouecc pepMeHTaIUU OCYLIECTBIISIETCA B JUIMHHOM TpyOe, B KOTOPYIO C OJHOTO KOHLA
HEMPEPHIBHO MOCTYIAIOT MUTATEIbHbIE KOMIIOHEHThI U HHOKYJIST, a C IPYrOM € TOM e CKOPOCTHIO
BBITEKAeT KyJIbTypaJibHas XUAKOCTb. JlaHHas cucTeMa MPOTOYHOW (epmMeHTauuu sBIsSETCS
rereporeHHoil. Ilpu HempepbiBHOW (¢epMeHTanMu B (QEpMEHTax IOJHOTO CMEIIEeHUs
(roMOTeHHO-TIPOTOUHBIM cIoco0) BO Bcell Macce (pepMEHTAlMOHHOTO ammapaTta CO3JaroTcs
OJIMHAKOBble ycioBus. [IpumeHeHHe TakuxX cucTteM (QepMeHTalu MO3BOJsSeT IPPEKTUBHO
YOPaBIATh OTIACNbHBIMU CTAaIUsIMU, a TakKXe BCEM OHOTEXHOJOTMYECKHM IPOLECCOM U
CTAOMIIM3UPOBATH MPOAYIIEHT B MPAKTHYECKH JTFOOOM, TPEOYEMOM IKCIIEPUMEHTATOPY MIIH OHO-

TEXHOJIOTY COCTOSIHMU. YTIpaBJIeHHWE MOJAOOHBIMU YCTAaHOBKAMH OCYILECTBIISETCS ABYMS
criocobamu (puc. 4).

Pucynok 4 — Cxembl 6MOPEAKTOPOB AJIsl MPOTOYHOTO KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB:

A — xemocraT; b — TypOuocTaTr ¢ aBToMaTHUECKON peryysiueil ONTHYeCKON IIOTHOCTH. |
— MOCTYIUIGHHE Cpefbl, 2 — MelllajKka, 3 — CTOK KyIbTypbl, 4 — Hacoc, 5 — (OoTOANEMEHT, 6 —
HCTOYHHUK CBETa

TypOunocratHslii croco® 0Oa3upyercss Ha M3MEPEHHMH MYTHOCTH BBIXOJAALIETO MOTOKA.
M3MepeHne MyTHOCTM MHUKPOOHOM CyCHEeH3HH, BbI3BaHHOE POCTOM KJIETOK, SBISETCS MEpOit
CKOPOCTH pOCTa, ¢ KOTOPOH MHUKPOOPraHU3MBI BBIXOJAT W3 OHOpeakTopa. OTO MO3BOJISET
peryaupoBaTh CKOPOCTh MOCTYIUIEHUS CBEXKEH MUTATeIbHOM cpesibl B (hepmenTep. Bropoit

METOJ KOHTpOJIS, — XEMOCTaTHBIM, MpoIIe. YIpPaBJIEHHWE MPOLECCOM B XEMOCTATE
U3MEPEHUEM HE BBIXOIALIETO, a BXOASIIEro MOTOKA. IIpyM 3TOM KOHLIEHTpalUi0 OJHOTO W3
KOMIIOHEHTOB MUTATENbHOU cpenbl (Yriepoj, KUCIOpoJ, a30T), MOCTyMaouero B gpepmenrep,
yCTaHaBJIMBAIOT Ha TAKOM YPOBHE, IIPH KOTOPOM JPYrUe MUTATeIbHbIE KOMIIOHEHTHI HAXOSITCS B
n30BITKE, TO €CTh JIMMUTHpYIOUIas KOHLEHTpAalMs 3aJalolierocss OHOTEHHOro »JIIeMEeHTa
OTPaHUUYMBAET CKOPOCTh PA3MHOKEHHUS KIETOK B KYJIbTYPE.

Obecnieuenne mpouecca (GepMeHTalH, C TOYKH 3pEHUs WHXKEHEPHOW pean3alii,
CBOJIUTCS K JO3UPOBAHHOMY IOCTYIUICHHIO B (DepMEHTEp MOTOKOB (MHOKYIATA, BO3ayxa (MU
ra3oBbIX CMecei), NHUTaTeNbHBIX OHOT€HOB, NEHOTacuTeNeil) M OTBOJAA M3 HEro Tera,



OTpabOTAaHHOTO BO3/yXa, KYJIbTYPadbHOW >XKUIKOCTH, a TaK)Ke H3MEPEHUIO0 W CTabMIM3anuu
OCHOBHBIX IMapaMETPOB TMpollecca HAa YpPOBHE, TpeOyeMOM [Uisi ONTUMAIbHOT'O pa3BUTHS
MPOIyLIEHTa U 00pa30BaHM LIEIEBOTO MPOIyKTa. B xoxe depmeHTannu oOpa3yroTCsl CIOKHBIC
CMECH, COJIep)Kalllhue KICTKH, BHEKJICTOYHBIE METa0OIUThl, OCTATOYHBIC KOHIICHTPAIUH
ucxoaHoro cyocrpara. [Ipu 3TOM 11eneBbIe TPOIYKTHI, KaK MPaBUIIO, HAXOIATCS B OTOW CMECH B
HEOOJIBIIUX KOHIEHTPAIUAX, & MHOTHE W3 HUX JIETKO pa3pyliaroTcs. Bce 3TO HakiagpiBaeT
CYIIIECTBCHHBIC OTPAHUYEHUS HA METOJIbl BBIJCICHUS M CYIIKH OUOJOTHYECKHX MpPErapaToB.
[TocTdepmenTanmonHass crafausi 0OSCIIeUMBAET MOJNy4EeHHE TOTOBOW TOBApHOUW MPOJYKIIUU U
TaK)Ke, 9TO He MCHEE BAXHO, 00€3BpEKMUBAHIE OTXO0/I0B M MOOOYHBIX TPOAYKTOB. B 3aBHCcHMOCTH
OT JIOKAJIM3allMK KOHEYHOTO MPOIYKTA (KJIETKA UITH KYJIbTYpaJIbHAasl )KUJKOCTh) U €r0 IPUPOIbI Ha
MOCT(PEPMEHTAITMOHHOH CTAUH MPUMEHSIOT PA3INYHYIO allllaparypy u

METOJbI  BBIJICTICHUST W OuucTkU. Hambonee TpymoeMKo BbIIEICHUE TPOIYKTA,
HaKaruIMBAIOMIErocsi B KieTkaxX. [lepBbIM 3TamoM mNOCTHEPMEHTAIIMOHHOW CTAIUH SIBISETCS
(bpakMOHUPOBAHUE KYJIBTYPAIHHOUW KUJIKOCTH M OTICIICHHE B3BEIICHHON (ha3bl — OMOMACCHI.
Haubonee pacmpocTpaHeHHBIN I 3TUX IIeJied METOJ — cemapainus, OCYIIECTBJseMas B
CHeIUaIbHBIX alllapaTtax — cenaparopax, KOTOpble paboTaloT IO pa3IU4YHBIM CXeMaM B
3aBHCHUMOCTH OT CBOMCTB 0OpaOaThiBaeMON KyIbTypalbHON KUAKOCTU. OCHOBHBIE MPOOJIEMBI,
BO3HUKAIOT MPH HEOOXOTUMOCTH BBIJICIICHHS MEJIKOB3BEIICHHBIX YacTHI] ¢ pazMepom 0,5-1,0 Mkm
u MeHee (OakTepualbHBIE KJIETKH) M HEOOXOJUMOCTHIO TepepaboTku OoibInX O0O0BEMOB
KUJIKOCTH (TTPOM3BOACTBO KOPMOBOTO Oenka, psga aMUHOKHCIOT). [l moBbIIEHUS
3¢ HEeKTUBHOCTH TIpOIecca cemapaly MPUMEHSIOT MPEIBAPUTENHHYIO CIIEIUATBHYI0 00paboTKyY
KylIbTyphl — u3MeHeHue pH, HarpeBanue, H00aBICHHE XUMHUYECKUX areHTOB. sl yBenmnyeHuUs
CPOKOB TOJHOCTH OHOTEXHOJOTHYECKUX TPOIYKTOB TIPOU3ZBOAAT HUX OOE3BOKMBAHUE U
crabunu3anuio. B 3aBUCHUMOCTHM OT CBOWCTB MpOJYKTa HPUMEHSIIOT pPAa3JIU4YHbIE METO/IbI
BoicymuBaHus. Cylika TepMOCTaOWIBHBIX IMpernapaToB OCYIIECTBIAETCS Ha TOJHOCAX,
JIEHTOYHOM KOHBelepe, a Takxke B Kumsauiem cioe. Ocob0 4yBCTBUTENbHbIE K HarpeBaHUIO
mpernapaThl BBICYIIMBAIOT B BaKyyM-CYIIMJIBHBIX IIKadax MpU MOHW)KEHHOM JaBI€HUH U
TEMIIEpaType U B paclbUIUTEIbHBIX cymniakax. K crabunuzanuu cBOiCTB OMOTEXHOIOTUYECKUX

MPOJIYKTOB BeJeT J00aBleHHE B KauecTBE HAMOJHUTENEH pa3nuyHbIX BemiecTB. s
cTaOWiIM3alud KOPMOBOTO Oejlka TMPUMEHSIOT MIIeHUYHbIe OTPYyOH, KYKYPY3HYIO MYKY,
oOnajnarolue JOTOJHUTEIPHOM MUTATeIbHOM HEHHOCThIO. [l crabuimzanuu (epMEeHTHBIX
MpenaparoB HCHOJB3YIOT TIJIMIEPUH U YIJIEBOAbl, KOTOPbIE MPENSATCTBYIOT JeHATypauuu
(bepMeHTOB, a TaK)Ke HEOPraHUYECKUE MOHBI KOOabTa, MarHus, HaTpus, aHTUOMOTUKH U Jp.

3aganus:

1 O3HaKOMHTHCS C MPOU3BOICTBEHHBIMH JTUHUSMH U TEXHOJOTHAMHU U3TOTOBIICHUS
MOJIy4eHUs: OUOIpenapaToB.

2 V3yunth npaBuia paboTel Ha OHOMIPOU3BOACTBaX. [loABeIeHNE UTOTOB 3aHSTHS

KoHTponbsHbIe BOIPOCH
1. KakoBa poJib pa3audHbIX CTaAUi OMOTEXHOJOTHYECKOTO mporiecca?
2. Kakue cymiecTByIOT METO/IbI KyTbTUBUPOBAHUS OUOTEXHOJIOTHUECKUX 0OBEKTOB?

IIpakTHyeckas padora Ne 4
«YnpasiieHHe, 00beKThbl H KOHTPOJIb OMOTEXHOJOIHYECKUX MPOLecCoB.
OcHoBHOE 000py10BaHUE NPEANIPUATHII.

Llenp 3ausaTHA

W3yuuTh  yCTPOWCTBO OCHOBHOTO 00OpYIOBaHMS OHMONPEANPHUATHH M TEXHHUKY
0€30MaCHOCTH.

Ob6opynoBaHue U MaTepUabl

MyneTHMeauitHOE 06opynoBanue, npesentannu MS Office Power Point mo Teme 3ansTus.



1 OnepaTuBHOE yIipaBiI€HUE MUKPOOHOIOITMUECKUMH MTPOLIECCaMU

OddexTrBHOE  mpoBeneHWE ~ OMOTEXHUYECKHMX  MPOIECCOB  TECHO  CBSI3aHO  C
COBEPLICHCTBOBAHUEM CIIOCOOOB KOHTpOJIsl M ympaBieHus. B mnepuox mpensicropun
OMOTEXHOJIOTHMH JETAUCh OT/ACIbHBIC TIOTBITKH PEryJupoBaTh pa3BUTHE TMPOIYIEHTA C
IIOMOIIBI0O U3MEHEHUH IapaMeTpoB BHEIIHEW cpenbl. Jlo cepeaunbl XX B. peryivpoBaHUE B
OCHOBHOM CBOJIMJIOCH K SMITMPHKE, TaK Kak 03 3HAHUW CYIIHOCTH MPOUCXOISAIIETO HEBO3MOKHO
3P PEKTHBHO KOHTPOJIHPOBATH U YIPABJIATH MPOLECCOM. B OCHOBHOM OOBEKTOM yIpaBIICHUS B
TOT MepHOJl Obla SKCTEHCHUBHAs NEpUOAMYECKas KyJIbTypa MUKPOOPIaHHW3MOB CO BCEMH €€
HEJO0CTaTKaMU: TUHAMHKOMN COCTOSIHUS MPOIYLEHTA U CPEJbl, OTCYTCTBHEM CPEICTB KOHTPOJISL.
IIpn peanmuzanuu Jr000TO0 TEXHOJOTHYECKOTO IpolEecca MPUXOIUTCS KOHTPOJIMPOBATH €ro
MPOTEKAHUE U NPU HEOOXOJIUMOCTH YNPABIATH C MOMOINBIO TEX WM UHBIX BO3JeicTBuil. B
OMOTEXHOJIOTMUECKUX TIpolLeccax Hapsiay C U3MEepeHueM U cTaOumiu3anueil OCHOBHBIX
napaMmeTposB (Temmneparypa, faBienue, pH, pacxos Bo3ayxa) KOHTPOIUPYIOT Psiji CHEU(PUUIECKUX
MapaMeTpoB: COJEp’KaHUE B KyJIbTYypalbHOM KUIKOCTU YIJI€BOJIOB, aMMOHUHHOTO M aMUHHOTO
a3oTa, OMOMAacchl, LIEJIEBOr0 MPOJYKTa, MaplUalbHOE JaBJICHHE PACTBOPEHHBIX KHUCIOpoJa U
Iuokcuaa yriepona, conepxkanue CO2 u O2 B orxonsameM raze u ap. Ha ocHoBe nosrydaemoit
nH(pOopMalUY peanu3yeTcs yIpaBieHUe MpolieccaMu OMOCUHTE3a Pa3InYHbBIMU CIIOCO0aMU, B TOM
YlClieé C MCIOJIb30BAHUEM YIPABISAIONIUX KOMIBIOTEPHBIX CHUCTEM M MHUKPOIIPOILIECCOPHBIX
KOMIIJIEKCOB.

CrnenyeTr moJ4epKHYTh, 4TO MpoOiieMa yIpaBieHUs] OMOTEXHOJIOTHUYECKUM MPOILIECCOM He
CBOAMUTCA K TMOJIJNEPKAHNUIO IIOCTOSIHHBIX 3HAYCHUM TEXHOJOTMYECKHX MapaMeTpoB HIIU
U3MEPEHUI0 UX B XoJe (pepMEHTalMM IO 3apaHee 3aJaHHON mporpamme. OCOOEHHOCTh 3THX
IIPOLIECCOB 00YCIOBIIEHA UCTIOIb30BAHUEM XKUBBIX 0OBEKTOB — MUKPOOPI'aHU3MOB U COCTOMT B UX
3HAYUTENbHON BapuaOeabHOCTH. XapakTep NpOTeKaHHs OMOCHHTE3a B JBYX OIEpalusiX C
OJIMHAKOBBIMM WM OJM3KMMHU UCXOJHBIMHU YCIOBHSIMHM MOKET CYLIECTBEHHO paziauyarbes. Jlis
MOJIydeHUsl JIYYIIMX C TOYKM 3pEHUs MNPHUHATOTO KpUTEpHs 3(PPEKTUBHOCTH pe3yabTaTOB
HE00X0AMMO OCYIIECTBIIATh ONIEPATUBHOE YIIPABJIECHUE HEITOCPEACTBEHHO 110 X0y (hepMEeHTALuU
C Y4€TOM KOHKPETHBIX YCIOBUH.

2 ITapameTpsbl U cpeICTBa KOHTPOJIS

Jns  obecniedenust 3¢p¢GeKTUBHOrO (YHKIMOHUPOBAHHUS CHCTEM KyJIbTHBHPOBAHHS
MHUKPOOPraHU3MOB HEOOXOJMMO HMETh OOBEKTHBHYIO MH(POPMALMIO O COCTOSHUU OOBEKTa B
X0J/Ie TpoIlecca, a TAKKEe BO3MOXKHOCTH YIPABIATH INporeccoM. KOoHTponb Haj mpoTeKaHueM
MPOILIECCOB MUKPOOMOJIOTUYECKOTO CHHTE3a BEJETCS ABYMs MyTsAMH. llepBblii — ¢ MOMOIIBIO
JAaTYNKOB TIEPBUYHON WH(OPMAIMK, YCTAHOBJICHHBIX HEMOCPEACTBEHHO B ammapare Wid Ha
NPUMBIKAIOIUX K HEMYy KOMMYHHKALUSAX, BTOPOH — C MOMOIIBIO JIAOOPATOPHBIX aHAIN30B MPOO
KYJIbTYPAJILHOW JKUJIKOCTH, TIEPUOTUYECKH OTOMpaeMbIX U3 (epmenTtaropa. K coxanenuto, 10
HACTOSIIEr0 BPeMEHH OOJIBIIMHCTBO XUMUYECKUX U OMOXMMUYECKUX MTapaMeTpOB, CYIIECTBEHHO
BIMSIOIIMX Ha MPOIECCHl MUKPOOHOJIOTMYECKOIO CHUHTE3a, KOHTPOJIHMPYIOTCS J1abOpaTOPHBIMU
METOJaMM, HECMOTpPsS Ha CO3JaHME€ METOJIOB M CpEICTB HENPEephIBHOTO aBTOMATHYECKOTO
KOHTPOJIS.

OpnHa M3 OCHOBHBIX TPYJHOCTEH, BO3HUKAIOIIUX [IPU MOIBITKE CO3/1aTh MPUOOPHI KOHTPOJIS
XUMUYECKUX U OMOXMMHUYECKUX MapaMeTpOB KyJIbTYPaIbHON >KUAKOCTH HEMOCPEICTBEHHO B
(depMeHTaTOpe — HEBO3MO>KHOCTH TEPMUYECKON CTEPMIIM3ALMU YYyBCTBUTENIBHBIX 3JEMEHTOB
TaKuX NpUOOpoB. XUMHUECKass CTEPHIM3AIUS JaTUMKOB Oojiee TpydOeMKa, J0pora U B psne
CllyyaeB OTPULIATENIFHO CKa3bIBAETCS HAa pe3ysibTaTax rnpoiecca OMOCHHTE3A.

[TapameTprl, KOHTPOJHpPYEMbIE B MpPOLECCAX MHUKPOOUOJIOTHYECKOTO CHUHTE3a, MOKHO
YCJIOBHO pa3JeNuTh Ha TP TPYIIIIbL:

— u3nyueckue;



— XUMHYECKHE;

— OMOXUMHYECKHE.

K ¢usnuecknm mapamerpaM OTHOCSTCS TeMIleparypa W JaBJCHHE B ammapare, 4acToTa
BpAIllEHUsI MEILIAJIKU, YPOBHH KUIKOCTH U IE€HBI, MOIIIHOCTh, IOTPEOIsieMasl IepeMEILINBAIOLUM
YCTPOMCTBOM, PAacX0]l a3pUPYIOIIETO BO3AYyXa, BI3KOCTh KyJIbTYpPaJIbHON )KUIKOCTH.

OCHOBHBIE XUMHUYECKHUE ITAPAMETPhI, UTPAIOIINE BAXHYIO POJIb B IpoLieccax (hepMeHTaInH,
— KOHIIEHTpAIHs yIIIEBOA0B, aMMOHHIHOTO M aMUHHOTO a30Ta, OMOMAacChl, HOHOB METALIOB, pH,
COJIep’)KaHNE€ PACTBOPEHHBIX KUCIOPOJA U JUOKCHJIA YIIIepoJia B KyJIbTYpalbHOW XKUAKOCTHU, UX
KOHLEHTpallMss B  OTXOJAIIEM Ta3e, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM  MOTEHIMA
KYJIbTYPAJIbHOM MHUJIKOCTH, COJEp)KaHHWE B HEW IpPEAIIECTBEHHUKOB U IIEJIEBBIX IPOAYKTOB
MeTabosm3Ma.

K Ouoxumumueckum mnapamerpaMm, I[OKa pPEIKO KOHTPOJIMPYEMBIM B  Ipolieccax
MHUKpPOOMOJIOTMUECKOTO CHHTE3a JaXe B JIadopaTOpHUsiX, OTHOCUTCS COJEpkKaHHE B KIETKax
mukpoopranusmo PHK, JTHK, kitoueBbIX (epMEHTOB, BaKHBIX IMPOMEKYTOUHBIX MPOAYKTOB
(ATP, ADP, AMP, NAD, NADP u nap.). bBuoxuMmudeckue napamerpbl 00bIYHO JOBOJIBHO CJI0KHO
U3MEpUTh  JIaDOpAaTOPHBIMU  METOJIaMH, YTO CHUJIBHO 3aTpyJHSET MX IPAKTHYECKOe
HCII0JIb30BaHUE.

[Ipexxne yem meperTH K ONMHUCAHUI0O KOHKPETHBIX METOJOB M3MEPEHHS TEXHOJIOTMYECKUX
napamMeTpoB (epMeHTalMM, OTMETUM HEKOTOpble OCOOEHHOCTH, KOTOpble HEO0OX0IUMO
yuuthiBaTh. Kak mnpaBuio, ¢gepMeHTaTop CUYMTAIOT ammaparoM HICAIbHOTO CMEILIEHUs, TIJIe
3HAYEHHUS BCEX TEXHOJOTMYECKHX MapaMeTpoB ((PU3MUYECKHX, XUMUUYECKHX U OMOXUMHUYECKHX)
OJINHAKOBBI BO BCEX TOYKax pabouero mpocrpancTsa. Ha npakTuke 3T0 0OBIYHO HE TaK.

JlanHbIE O XapakTepe pacupelesieHds TeMIepaTyp NMpU CTEPWIM3AlMM WIH U3MEPEHHS
KOHIIEHTPALlUU PaCTBOPEHHOTO KHUCIOPO/ia B 30HE

MEIIAJKd M BOJM3M CTEHKH amnmapaTa IOpU MCIOJIb30BAaHMM BS3KOH KyJIBTYpallbHOM
XKUJKOCTH ompoBeprarot 3710. [Ipu pazpaboTke cucteM KOHTPOJS HEOOXOIUMO BBIOpATh MECTO
YCTAHOBKH COOTBETCTBYIOLIETO JATYMKA TAKMM 00pa3oM, UTOOBI €ro MOKa3aHHsI XapaKTepU30BaIn
CHUCTEMY B IIE€JIOM, TO €CTh ObUIM OJM3KH K CpeaHeMy 3HaueHuio. MHorma, Hao00pOT, HYXKHO
YCTaHaBJIMBATh JaTUUK B TOUKE, i€ 3HAUCHHE U3MEPSIEMOT0 NapaMeTpa MUHUMAIIbHO (Halpumep,
P KOHTpOJIE TeMIepaTypbl B Impolecce crepuiausanuu). llpum aHamm3e XUMHUYECKHX U
OMOXMMHUYECKUX IIapaMEeTpoB B Mpo0ax KyIbTYpalbHOH MHUAKOCTH HEOOXOOMMO 00ecneuuTh
IIPEICTaBUTENIBHOCTE MPoObl. C 3TOM 1enbto MpoObl OTOMPAIOT U3 OCHOBHOM MAacchl JKUIKOCTH
[I0CJIe CJIMBAHUS 3acTOsBLIEHCS B MPoOOOTOOPHON TpyOKe >KMIKOCTU B KaHauu3aluioo. B psne
cillyyaeB MpoObl cleayeT oOTOMpaTh W3 PA3JIMYHBIX TOYEK amnmapara (Hampumep, IMpu
UCIOJIb30BAHUU MHOTOCEKLIMOHHBIX (DepMEHTATOpOB). PaccMOTpUM KOPOTKO TEXHOJIOTMYECKHE
napaMeTpsl IpPOLIECCOB MHKPOOMOJIOTMYECKOTO CHHTE3a M METOJbl HX aBTOMAaTHYECKOI'O
KOHTPOJIS.

Temnepamypa. J151 u3MepeHus TEMIIEPATypbl KYJIbTYpaIbHON KUAKOCTH B (hepMeHTaTOpax
HIMPOKO IPUMEHSIOT CTEKISIHHbIE TEPMOMETPBI, YCTaHABIMBAEMbIE B METAJUIMYECKOM 3aIIUTHOM
KOXyXe, M TEpPMOMETPbl CONPOTHUBICHHUA. MOXXHO TPHUMEHATh TAKXKE MaHOMETPUYECKHE
TEPMOMETPHI U TEPMOTIAPHIL.

Oco0bIX Mpo0OsieM ¢ U3MEpPEHHEM TeMIlepaTypbl He BO3HUKaeT. EquHCTBeHHas mpobiema,
KOTOPYIO MPUXOANUTCS PellaTh, — TOYHOCTh U3MEPEHU. [[es10 B TOM, YTO BO BpEMS CTEPUIIN3ALAN
anmapara Ttemneparypa gocturaer 130-140 °C. D10 BbI3BIBaCT  HEOOXOAMMOCTH
COOTBETCTBYIOLIETO pacUIMpeHHs Auana3oHa u3MepeHuid. B mporecce coOCTBEHHO cHHTe3a
temnepatypa 25-37 °C, mo3toMy ee HEOOXOOUMO MOJJIEpKUBaThb B OUEHb Y3KUX IHpejenax
(06b1yHO *+ 0,5 °C) 1 U3MEPATH AOCTATOUHO TOYHO. MeXly TeM, YeM LIMpe Tuana3oH U3MepeHun
npubopa, TeM BbIlIE a0COJIIOTHAS MOTPEIIHOCTh MPU 3alaHHOM KJlacce ero TouHocTH. JlanHoe
IIPOTUBOPEUHNE YAAETCSA Pa3pELINTh IIyTEM CO3/1aHUS CABOCHHBIX JaTUUKOB,

OJIMH M3 KOTOPBIX PACCUUTAaH HAa U3MEPEHUE TEMIIEpaTyphbl B Y3KOM Juana3oHe (Harpumep,
ot 20 o 30 °C), a apyroii — B mmpokom (ot 0 1o 150 C).

Jasnenue. JlaBaeHue B (EpPMEHTALMOHHBIX ammaparax M3MepSAIOT C IOMOUIbIO
CTaHJAPTHBIX MAaHOMETPOB pa3IMYHbIX THUIOB. s obecrevyeHus: acenTHUECKUX YCIOBUH



MaHOMETpPBI MOJCOEIUHSIOT K amlapaTaM dYepe3 CIELUalbHbIE pa3feiuTelIbHbIE MEMOpaHbI,
OTIEISIONINE HW3MEPHUTEIbHYI0O YacTh MaHOMETpa OT BHYTpEHHeW uwactu (epMeHTaTopa.
CoBpeMEHHbIE MaHOMETPBHl CHAOXKEHBI ITHEBMATUYECKUM WM JJIEKTPUYECKHM BBIXOJIOM,
IIO3BOJISIFOIIMM II€pPEaBaTh CUTHAJI O BEJIMYMHE JAaBJICHMUS HA BTOPUYHBIM NpuOOp Win depes
COOTBETCTBYIOILIME IPEOOPa30BaTENIN Ha BXO/ YIPABJIAIOIIETO KOMIIBIOTEPA.

Yacmoma epawenus mewanku. YacToTy BpalEHHs MELMIAIKH MOXHO HU3MEPATH
taxoMerpamu. Haumbonee pacrnpocTpaHeH TaxoMmMeTp TreHeparopHoro Ttuna. llpuHuun ero
JEUCTBUSL COCTOUT B TOM, YTO IPU M3MEHEHUHU YaCTOTHl BpAILlEHUs Bajla MEIIAJIKU W3MEHSAETCS
HalpspKEHUE Ha KJIeMMax TaXoT€HepaTropa, perucTpupyemMoe BoibTMETpoM. CienyeT OTMETHUTD,
YTO U3MEPEHUE ATOrO MapaMeTpa B HACTOALIEE BpEMsI IIPEyCMOTPEHO JIMILb B J1a0OPaTOPHBIX U
NWIOTHBIX (EPMEHTAMOHHBIX YCTAaHOBKAX, TaK Kak B OOJBIIMHCTBE MPOMBIIIICHHBIX
(epMEeHTaTOpPOB 4YacTOTa BpallleHUus MeIaJKku He peryaupyercs. OIHAKO B IEPCIEKTHBE
perynupyeMblii IpUBOJ MEIIAJIKU, NO-BUANMOMY, OyJyT YCTaHaBIMBATh U Ha MPOMBIIIJICHHBIX
amnmaparax.

YpoBeHb KynbTypalibHON XUAKOCTH. M3MepeHne ypoBHS KylbTypaJbHOM >KMJIKOCTH B
(dbepMeHTaTope B IMpolecce KyIbTUBUPOBAHUS MPEICTABISET JOBOJIBHO CIOXKHYIO MpoOieMy 1o
psny npuuuH. Bo-mepBbIX, B OOJBIIMHCTBE (EPMEHTAIMOHHBIX IPOLIECCOB HaOI0AaeTcs
MHTEHCUBHOE IeHOOOpa3oBaHue. Bo-BTOpBIX, M3MepUTENbHBIE 3JIEMEHThl JaTYUKOB YpPOBHS
(HampuMep, MOIUIABOK B OyiKOBOM ypoBHeMepe) oOpacTaioT MHKpoopranusmamu. Emie onxa
TPYAHOCTb COCTOUT B HEOOXOJUMOCTH OOECIEUYEeHMsI aceNTUYECKUX YCIOBUU (epMeHTalmu,
MO3TOMY JJIsl WU3MEpPEHUsT YpOBHA B (epMeHTaTOpax HENPUroJHbl MHOTHE CTaHAapTHHIE
ypoBHEMepHI (OyIIKOBbIE, aKyCTUUYECKHUE, DJIEKTPOHHBIE CUTHAIN3aTOPbI YPOBHS U Jp.).

OnpeneneHHblid UHTEPEC MPEICTABISIIOT YPOBHEMEPHI MAHOMETPUYECKOTO THMA, JEHCTBUE
KOTOPBIX OCHOBAHO HA M3MEPEHUHU Pa3HOCTH JABJICHUH B BEpXHEH (HaJ KUAKOCTHIO) U HIKHEH
yacTax anmapara. Pa3sHocTe  naBieHM, wu3MepsieMas C IMOMOULIbIO  JU(MaHOMETpa,
IIPONOPIMOHAIBHA Macce CToJI0Aa >KMAKOCTU B ammapare. [Ipyroil MeTroa M3MEpeHMsl YpOBHs
(TouHee, Beca KyJIbTYPaJbHOW JKUAKOCTH B ammapaTe) COCTOMT B TOM, 4YTO IOJ ONOPaMHU
KpeIyIeHUsI (pepMEHTaTOpa YCTAHABIMBAIOT TEH30METPUYECKUE IaTUYUKH, H3MEPSIONINE BEC
armapara ¢ CoJIepXallencsi B HeM KyJbTypadbHOM )KUIKOCTHIO. Bec mycToro anmapara U3BECTEH,
U JIETKO ONPEAEIUTh BEC KyJIbTYpadbHOW KHUIKOCTH. Takue mnpuOOpsl HCHOIB3YIOT B
OIBITHO-IIPOMBILIIEHHBIX YCTAaHOBKAX, BHITYCKAEMBbIX HEKOTOPBIMH (prpMaMu.

Vposenv nenvi. B mpoueccax MUKpOOMOJOIMUECKOTO CHHTE3a OOBIYHO HE HY)KHO TOYHO
3HATh YPOBEHb IIEHBI B KX IbIii MOMEHT BPEMEHHU. J[0CTaTOYHO ONIPENENUTE MOMEHT IOCTHKEHUS
OJIHOTO WJIM JIBYX 3a/IaHHBIX 3HAUE€HUI YPOBHS I€HbI, YTOObI BOBPEMsI IPUMEHUTH TOT WJIM MHOM
cnoco0 neHoramenus. IIpocreiiuii 1 HauOoJsiee pacpoCTpaHEHHbIN JaTYUK YPOBHS HEHbI
IPEJCTaBIseT COO0M MeTalsIMu4ecKuil CTEep)KEeHb, YCTAHOBJIEHHBI BEPTUKAJIbHO B ammapare,
IIpUYEM BEpPXHUI KOHEI| CTepXHs M30JIMpPOBaH OT Kopmyca (epMenTtaropa. Ilpu mocrmwxenun
IIEHOM HMIKHETrO KOHILIA CTEP)KHsI B PE3yJIbTaTe€ M3MEHEHHUs 3aMbIKACTCS IEKTpUYECKasl Lelb, U
IIOJAETCSl CUTHAJN O JOCTW)KEHUM JAHHOTO YPOBHs. Peryinupys noJioskeHue CTEp>KHs 10 BBICOTE,
MOJKHO 3aJlaBaTh pa3IMYHbIC 3HAUCHHsI YPOBHsI ME€Hbl. B HEOOX0UMBIX ciydasx (Hampumep, npu
HINYMU JBYX WM TPEX Pa3IMUHBIX CUCTEM IE€HOTAIIEHHUs) MOKHO YCTAHABJIMBATh HECKOJBKO
TaKUX JaTYMKOB HA PA3HOM BBICOTE WM OJIMH KOMOMHHUPOBAaHHBIN.

Pacxoo 6030yxa. JIns n3mepeHus: pacxoaa a’dpUpyIOIIEro BO3/yXa HCHOJIb3YIOT JaTYUKH
JIBYX THUIIOB: PAacX0JIOMEpbl NEPEMEHHOTO CEYeHHUs (POTaMETPBhI) C IEKTPUUECKUM BBIXOJIOM HIIH
06e3 Hero u pacxojoMepbl Ha 0Oa3e nuadparmel ¢ JuddepeHIHaTLHBIM MaHOMETPOM. OTO
CTaHJapTHbBIE MPUOOPHI, MOITOMY Ha UX OMMCAHUU MbI OCTAHABJIMBATHCS HE Oy/eM.

Konnentpauuss ~ Omomaccel.  OCHOBHBIM ~ METOJIOM  KOHTPOJSL ~ KOHILIEHTpAIUH
MHUKpPOOPIaHHW3MOB B KYJIbTYpaJIbHOW JKUIKOCTH /10 CUX IIOP OCTaeTCsl ONpEACIEHUE CYXOu
O6uomaccel B oTOHMpaeMmbIx Mpobax. OH J0OCTaTOYHO TPYIOEMOK, HE TIO3BOJSIET BECTH
HENPEPBIBHOIO KOHTPOJIS, KPOME TOTO, HENPUMEHUM B CllydasiX, KOI/la B IIUTATEJIbHOU cpele
coJiepKaTcs TBEp/ble YacTULbI (HapuMep, KyKypy3Hasl WIIM COeBasi MyKa).

Jns ompeseneHus KOHLEHTpAlMu Ouomacchl OakTepuil MM APOXOKEH Ha ONTUYECKU
MPO3payHbIX Cpelax MOXHO NPUMEHSTh MPUOOpPHI, OCHOBAHHBIE HAa WM3MEPEHUH ONTUYECKOU



IUTOTHOCTH WUJIM cBeTopaccessHusl. CBETOBOM JTyd MPOXOIUT Yepe3 KIOBETY CO CJIOEM CYCIICH3HUU U
BBIXOJIUT U3 Hee B Buje nu(pdy3HO paccesHHOTO cBeTa.

Cxema mpubopa Jutst onpeeNeHus KOHICHTPALUHY 110 ONITUYECKOH MIIOTHOCTH U300paKeHa
Ha PUCYHOK 5.
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Pucynox 5 — IlpuHuunuanbHas cxema 30HAA MJI9 HENOCPEACTBEHHOTO HM3YYCHHS
(bayopecieHIInN KyIbTypaTbHOM KUIKOCTH:

A — ycuwurenu; LA — ucrounuk Y®-uznyuenus; D — ¢poronpuemuuk; F1 — dunbtp,
MPOIMYCKAIONUH KOPOTKOBOJHOBoEe YD-usnmydenue (336 um); F2 — dbuiasTp, mporyckaromuii
m3nydeHre ¢ auuHou BosiHbI 450 HM; L1-6 — muna3b;; CC — rpagynpoBouHas KioBeTa; M —
JUXPOUYHOE 3€pKajio, MPOIMYyCKAIoUIee U3JIy4eHUEe ¢ JIMHOW BOJIHBI 460 HM U OTpaxkaroliee
W3JIyYEHHE C JJIMHOU BOJIHBI 366 HM

N3mepeHune oCylecTBISIOT MYyTEM PETUCTPALNUN PA3HOCTH ONTHUYECKUX IUIOTHOCTEH CIOS
CYyCNEH3UH, COOTBETCTBYIOIIMX JBYM OOJlacTM  CIEKTpa — IIOIVIOIICHHS  CBETa
MuKpoopranusmMamu (415 BM) u orcyrctBus noromieHus (700 Hm). Bwimenenue obnacreit
CIEKTpa OCYILIECTBIISIETCS HUHTEePPEPEeHIUOHHBIMU CcBeTOpuiabTpamu. CHUrHai, OmpenesseMblil
Pa3HOCTBIO CBETOBBIX MOTOKOB, IMPOILIEAIIMX YE€pe3 CJION CYCIEH3UM B JIBYX CIEKTPaJbHBIX
00JacTsX, yCUJIMBAETCS U MOJaeTCs Ha PeBEPCUBHBIN aBUratens. Och ABUTATENs JKECTKO CBs3aHa
C OCBIO IITPUXOBOT'O ONTUYECKOTO KIIMHA, TOMEIIEHHOIO B OJIMH U3 CBETOBBIX KaHAIOB. Pa3HOCTh
CUTHAJIOB BBI3bIBAET BPAILIEHNE ONTHUYECKOTO KJIMHA, KOTOPOE MPOJOJIKAETCS 10 TEX

1op, IMOKAa H3MEHSIIAsIC] IUIOTHOCTh HE KOMIIEHCHUPYET 3Ty pa3HocTh. Otcyer
MIPOU3BOJUTCS IO LIKaJle, yKa3aTelb KOTOPOM KECTKO CBsI3aH C OChblO ABuratess. OnTudyeckuit
KIIMH 00ecrieurnBaeT JMHEHHOCTh MOKa3aHuii mpruOopa Mo ONTHYECKOH TIOTHOCTH.

B mHacrosimee BpeMs HCHONB3YIOT pa3iMyYHbIe TUIBI TPUOOPOB AN  U3MEPEHHS
KOHLIEHTPALUK OMOMACCHI [0 ONTHYECKOHN MIIOTHOCTH.

HUumencusnocmos  Ovixanuss  Kynomypel.  VIHTEHCUBHOCTb  JIBIXaHHUS  KYJIBTYPBI
MUKpPOOPTraHU3MOB  XapaKTePU3YyeTCsd KOJIWYECTBOM KHCIOpoAa (JHOKCHIA — yIriiepoja),
noTpebiseMoro (BBLAETSEMOT0) B EIUHUILY BpPEMEHH eIUHUIEH o0beMa KyIbTypalbHOM
KUAKOCTU B ¢epMeHTaTope. s KOHTpOJIS MHTEHCHUBHOCTH JIBIXaHUS HEOOXOIMMO H3MEpSTh
KOHIIEHTPA-IIUI0 KUCIOpoaa (AMOKCHIAa YIiiepoja) B BBIXOJAIIEM H3 (epMeHTaTopa BO3AyXe
(razoananmuzatopsl Tuna ['TMK-IT wnmu MH-5122 ans usmepeHus: KOHIEHTPALMU KUCIOpOaa U
s tuokena yriepoaa — OA-2209). B coBpeMeHHBIX aBTOMaTH3UPOBaHHBIX (hepMEHTaIllMOHHbBIX
CHUCTEMax MapaMmeTpbl, KaK U APYrHe KOMIUIEKCHBIE XapaKTePUCTUKH MPOLIECcCa, pACCUUTHIBAIOT C
MOMOIIIBI0 MUKPOIIPOLIECCOPOB MIIM yIpaBisomux JBM.

[TapuuansHO€ AaBieHHE PACTBOPEHHOro Kucjoponaa. KoHTpoisib 3TOro mapameTrpa UMeEeT
UCKITIOYUTENFHO BAXKHOE 3HAUEHHWE JJISi MHOTHX TMPOIIECCOB MHUKPOOHMOJIOTHYECKOTO CHHTE3a,
XapaKTEePU3YIOMINXCS BBICOKUMU CKOPOCTSMHU pOCTa OHOMAacchl W OOJNBIIONH BSI3KOCTHIO
KylnbTypajdbHOM xKuAKocTH. Cucremamu wusmepenuss pO2 OCHaIIAIOT MPAKTUYECKH BCE



nabopaTopHble (pepMEHTAIIMOHHBIE YCTAaHOBKH, a TAKXKe HEKOTOPbIE ONBITHO-TPOMBIIIJICHHBIE U
MIPOMBIILICHHBIE (PePMEHTATOPEI.

Brimyckaemple 3a pyOeXOM JaTYMKHU pacTBOpeHHOro kucinopona (pupmer «bexman» u
«Hs10 BponeBuk», «Muiryorcu» u Jip.) OCHOBaHBI Ha METOJIE MOJISIPOrpaduaecKoTo ONpeIeIeHUs
1 y3nOHHOTO TOTOKAa KHUCIOpOAa 4epe3 MeMOpaHy, OTIEINSIONIYI0 BHYTPEHHIOK MOJIOCTh
JaTYMKA, 3aIMOTHEHHYIO SJIEKTPOJIUTOM, OT OKpYyKarolen cpeasl (puc. 6).
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Pucynok 6 — Jlatunk pactBopeHHoro kuciopojaa InLab 605-ISM st sx€cTkux ycinoBwmid

[Ipu u3mMeHeHnn NapuUHaAIBLHOTO JIAaBJICHUS] PACTBOPEHHOTO KHCJIOPOa MEHSETCS BETMYUHA
ANIEKTPOJBIIKYILIEH CHIIbI, BbIpaOaThlBa€MON JAaTYMKOM. 3HAUEHUE 3.J.C. PETUCTPUPYETCS
COOTBETCTBYIOIIIMM BTOPHYHBIM MPHOOPOM (MHJLTUBOJIBTMETPOM HWIIM TOTEHIIMOMETpoM). Bo
BpeMsl TEpPMUUYECKON CTepriin3anuy (hepMeHTaTopa aleTaTHbiii 0ydep, HaXOAIIUICS B

JaTYUKE, KATUT, HO €T0 Mapbl KOHACHCUPYIOTCS B IILJIAHTE M CTEKAIOT OOpaTHO B JATYUK.
Jatuuk BeiepkuBaeT oT 10 10 20 NUKIOB CTEpUIIM3AIUN, HE TEPSIST YyBCTBUTEIIBHOCTH.

[lapuuansHoe JaBieHHE pPACTBOPEHHOTO JHOKCHAa yriepona. Jluokcupa yriepona,
BBIJISJISIFONTUIACA B TIPOIECCE JBIXaHUS MHUKPOOPTAHW3MOB, PAaCTBOPSETCS B KYJIbTYypadbHOU
KUJKOCTH U HEPEAKO MHTHOUPYET POCT KYJIbTYPhI B OMOCHHTE3 IIEJIEBBIX MPOIyKTOB. MHOT A,
Ha000pOT, I HOPMAIHHOTO PAa3BUTHS KYJIbTYPhl HEOOXOJAMMO TPUCYTCTBHE OIPEACICHHOTO
kommuectBa CO2, modTOMY KOHTpOJb cojepxkaHus pactBopenHoro CO2 B mporeccax
(dbepMeHTalMu SABIISETCS BaKHOM 3amaueil. PacTBopeHHbI nuokcua yriaepona nuddysnaupyer
yepes (proporacToByo MeMOpaHy B pacTBOP, YTO BbI3bIBaeT U3MeHeHue pH.

Bennunny pH BO BHyTpeHHEH NOJOCTH JAaTYMKA U3MEPSIOT C MOMOIIBI CTEKISTHHOTO
anektpoja. Jlnanazon usmepenus ot 1 go 25 klla.

Hepocratkn Takoro pgaTtyvka — BBICOKAash MHEPLHOHHOCTb, YYBCTBUTEIBHOCTh K
TeMIepaType, HEIMHEHMHOCTh TPaJyMpOBOYHON XapaKTEpPUCTUKH U HEBO3MOXKHOCTh TEIJIOBOU
cTeprin3auu (PUCYHOK 6).

Bo BHUUA pa3paboTan gaTyuk JaBJIEHUS pPACTBOPEHHOTO JHOKCHIA Yriiepoja
muddy3uonHoro tumna. OH mpencTaBiIsieT co00i MeTaUIMYECKU KapKac, Ha KOTOPbIl HaMOTaHa
TpyOKa M3 CHIMKOHOBOI pe3unbl. [{uokcun yriepoaa nuddyHaupyer yepe3 CTeHKU TPyOKH BO
BHYTPEHHIOIO MOJIOCTh AATYMKA, OTKYJla BBIIYBAE€TCA MOTOKOM IMPOKAYMBAEMOTO Yepe3 JaTUHK
BO3JlyXa WJIU IPYTroro ra3o-Hocurens B razoananuzatop CO2. C noMoIbio 3TOro AaTYMKa MOXKHO
m3mepaTh pCO2 nByms criocobamu: U Py3HOHHO-IIPOTOYHBIM B (D HY3HOHHO-UMITYJIHCHBIM.
B mepBoMm ciydae ra3oHOCHTENb NPOAYBAIOT 4epe3 AAaTYMK HEMPEpPhIBHO C MOCTOSHHBIM
pacxosoM, a BO BTOPOM — HMMIIYAbCHO. [Ipu BBIIEp>KMBAHUM TAa30HOCUTENS BO BHYTPEHHEH
MOJIOCTH JAaTYMKa B T€YCHHE HEKOTOPOTO BpeMEHHU 0e3 MPOTOKa MpU HCHOJIb30BAHHH BTOPOTO
BapuaHTa 3HAYUTENHHO (B 15 pa3) moBbIIaeTCs YyBCTBUTEIBHOCTh CUCTEMBl U3MEPEHUs, XOTS
YBEJIMYMBACTCS 3aMa3/IbIBaHUE MTOKA3aHUH.

KonuenTtpauus aMMoHUHOTO a30Ta. OCHOBHBIM METOJOM OMNpeAeNeHUs] KOHIICHTPAIUU
aMMOHHIHOTO a30Ta B KYJIbTYPaJTbHOM >KHJIKOCTH IO CHX MOp ABJSETCS JIaOOpaTOPHBIA METOJ
OTTOHKH B KUCJOTY. DTOT TPYJOEMKHUI aHaJIN3 UMEET HEBBICOKYIO TOUHOCTh, 0COOEHHO B 00J1aCTH
MalbIX KOHLEHTpauuid. C ero MnoMOUIbI0 HENb3s OCYIIECTBJIATh HENPEPHIBHBIA KOHTPOJb
KOHIIEHTPALlMM aMMOHHMIHOTO a30Ta, YTO 3aTPYAHSET MPOBEACHUE PETYIUPYEMBIX MPOILIECCOB
(dbepMeHTanuu.

B nmnocnenHue roapl MMPOKO pacnpoCTpaHSETCss METOJ HW3MEpPEHUs KOHIIEHTpPAlUU
aMMOHHITHOTO a30Ta C MOMOIIBI0 Ta309yBCTBUTENBHBIX 3EKTpoIoB. [lo aToMy MeTtony mpoOy
KylIbTypaJbHOM KUAKOCTH mnoamenaunBator g0 pH 11-12. Ilpy 3TOM HOHBI aMMOHHS
MIPEBPAIIAIOTCS B Ta30-00pa3HbI aMMHAaK, KOTOPBIH AUPPYHIUPYET yepe3 Ta30HEPOHHUIIAEMYIO
MeMOpaHy BO BHYTPEHHIOIO TIOJIOCTh AATYMKA, KOHCTPYKIUS KOTOPOTO cxo1Ha ¢ aatyrkom pCO2.

N3mensiercs BenmuuuHa pH OydepHoro pactBopa, u3mMepsiemasi CTEKISIHHBIM JJIEKTPOIOM.
AHanu3 KOHLIEHTPallM aMMOHUKWHOTO a30Ta [0 OMUCAHHOMY METOAY IIuTcs 5-10 MUH. BMECTO
1,5-2 4 npu otronke. Kpome Toro, on maer 0oyiee TOUHBIN pe3yabTaT, TaK Kak B3aMMOJCHCTBHE



IEJIOYU ¢ MPOOOH MPOUCXOAUT MPU HOPMAIBHOM TeMIIEpaType, U CHUIKAETCS YUCIO TOOOYHBIX
peaKuum.

K coxasieHn1o, JaHHBIA METOJ HENPUTOJEH I HEHPEPBIBHOIO KOHTPOJIS aMMOHHWHOIO
a30Ta HEMOCPEACTBEHHO B ammapare u3-3a HEOOXOAMMOCTH IMOJIIeTauyuBaHUs MPOObI Tepen
n3MepeHueM. Elne oauH METOJ HENpEepBIBHOIO KOHTPOJIS COJEPKAHMS aMMOHHIHOIO a3oTa
OCHOBAaH Ha

e
Pucynok 7 — latunku InPro 5000 nist onpeneneHuss KOHIEHTpaluu

HCIIOJIB30BAHMU  CTCKIIAHHBIX HOHOCCICKTHBHBIX JJICKTPOAOB, B YAaCTHOCTH THIIA

DCI1-91-07 (puc. 7).
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PI/ICYHOK 8 — CxeMa CTEeKISTHHOI'O HOHOCEIICKTHBHOTO QJICKTpPOJda

HpI/IHLII/IH JEHUCTBUS TaKUX SJICKTPOAOB AHAJIOTUYCH IMMPUHIUITY JIENCTBUS TATYUKOB pH
Z[OCTOI/IHCTBa HOHOCCJICKTUBHLIX JJICKTPOJAOB — BO3MOKHOCTH HCIPCPBIBHOIO KOHTPOJIA,
YCTOﬁQHBOCTB K TEIUIOBOH CTCpUIIN3aInH. OI[HaKO 00J1acTh HUX I[IPUMCHCHUA B
MI/IKpO6I/IOJIOFI/I‘ICCKOI>'I MMPOMBIINIJICHHOCTH BCCbMa OI'paHHWYCHA H3-3a TOI'0, YTO Ha PE3yJIbTaT



OTIpENIeJICHUS] CYLIECTBEHHO BIMSAIOT COZEp)KalIrecss B OOJBIIMHCTBE (PEePMEHTALMOHHBIX CPEl
HOHBI Kanusd W Hatpus. Hapsaay ¢ onvcaHHBIMM METOJAMM Ui ONPEICIICHHUs] KOHLIEHTpaluuu
aMMOHHUIHOTO a30Ta UCTOJb3YIOT aBTOMATUYECKHUE YCTAHOBKH JUTSI TATPOBAHUS, pab0Ta KOTOPBIX
OCHOBaHAa Ha pEaKIMH HOHOB aMMOHHSA C (OPMAIMHOM, COIPOBOXIAIOIICHCS BBIICICHUEM
KHCJIOTBI.

Konyenmpayus yeneeooos. KitaccuueckuMm METOA0M aHAJIN3a KOHLEHTPALUK YII€BOJIOB B
(epMEeHTAMOHHBIX KHUIKOCTAX sBiseTcs Jabopartopuslii meton Illoopmsa. C ero momomisio
ONpENENAI0T CyMMapHOE COJEp:KAHUE B CpEIe PEAyLUPYIOIIMX BEILECTB. OJTO SBISAETCA
HEJIOCTaTKOM, TaK KaK HE BCE pEIyIUpPYIOIIHe BEIIeCTBA MOTYT OBITh HCIIOJIb30BAHbI
MuKpoopranusmamu. Hepeako ObiBaeT, uro aHanu3 no llloopnro mokaspiBaeT HalWyue B
(hepMEHTAIMOHHOHN KHIKOCTH 3HAYUTEIFHOTO KOJUYECTBA PEIYLUPYIOMIMX BEUIECTB, a POCT
KYJbTYpbI IPEKPAIIAETCS U3-3a HCUEPIaHUs JOCTYIIHBIX YIJIE€BOJIOB.

Jns u3MepeHuss KOHILIEHTpalUM YIJIEBOJOB BCE IMIMPE HMCIOJIB3YIOT METOJbl aHAIIN3a,
OCHOBaHHbIE Ha MPUMEHEHUHU TaTYNKOB C UMMOOMIN30BaHHBIMU (epMeHTamu. JlelicTBre Takue
JAaTYNKOB MOKHO IPOMJUTIOCTPUPOBATh Ha IpUMeEpe PEPMEHTHOTO 3IEKTPOAA ISl U3MEPEHUs

KOHLIEHTPALIMHU TJIFOKO3bI. JlaTuMK npeacTapiseT co00i 0ObIYHbBIN KUCIOPOHBIN AIIEKTPO/I,
MOKPBITHIM MJIEHKOW ¢ MMMOOWIM30BAaHHOM TIJIIOKO300KcUAa30i. [Ipu morpyxeHuu naTdyuka B
KUJKOCTh, COJEPKALIYI0 TJIFOKO3Y, Ha IMOBEPXHOCTH IUICHKH ITPOTEKAET PEAKIUS OKHCIICHHS
TJIFOKO3bI KHCIIOPOAOM ¢ 00pa30BaHMEM IIIOKOHOBOW KHCIOTHI M BoJbL. IIpu 3TOM conep:kanue
PacTBOPEHHOTO KUCJIOPO/1a B OKOJIOMEMOPaHHOM IIPOCTPAHCTBE CHUKAETCS, YTO PETUCTPUPYETCS
KHUCJIOPOJHBIM 3JEKTPOAOM. YUTOOBI HCKIIOYUTH BIMSHHE PACTBOPEHHOIO KHUCJIOpOJa Ha
MMOKA3aHUs, IIPEIIOKEH JATUYMK U3 JBYX KHCIOPOIHBIX 3JEKTPOJOB, U3 KOTOPBIX OJUH MOKPBIT
(dbepMeHTHON MeMOpaHOl, a BTOpoil — He MOKphIT. Ha BXoJ BTOpuyHOro npubopa mpu 3ToM
MI0JIa€TCs CUTHAJI, PaBHBIA Pa3HOCTU HANpPsHKEHUH, BEIpaOaThIBAEMbIX 000UMU 3JIEKTPOIaMH.

3aganusa
1 3yuuTth onepaTuBHOE yIpaBlIeHHE MUKPOOHUOIOTUYECKUMU MPOIIECCAMH.
2 N3yunTh METOBI U TapaMeTPbl KOHTPOJISL.

KoHnTposabsHbIie BOIpOCH

1 Kakue cymiecTByIOT METOIbI KOHTPOJIS 32 OUOTEXHOJIOTUYECKUMU TpolieccaMu’?

2 3a KakuMU OCHOBHBIMHM IapaMETpaMH MPOLECCOB KyJIbTUBUPOBAHUS IPOBOJUTCS
KOHTPOJIb?

IIpakTnyeckasi padora NeS
«BinsiHue pa3HbIX PeKUMOB CTEPUIN3ALNUN HA TH0e/Ib MUKPOOPTaHU3MOB»)

Llenp 3ansaTUA

O3HaKOMUTH CTYJICHTOB C TPEOOBAaHUSAMM K PEKHMMaM CTEPUIIN3ALMU U YCIOBUAM KOHTPOJIS
CBIPbSI U1 MUKPOOHOJIOTHYECKUX ITPOLIECCOB.

O6opynoBaHue U MaTepuabl

MynsTumeaunitnoe obopynosanue, npeserranun MS Office Power Point o teme 3ansTus.

1 OCHOBEI acenTUKU nmponeccoB MI/IKpO6I/IOHOI‘I/I‘IeCKOFO CHHTC3a

bonpmuHCTBO nmponeccoB MI/IKpO6I/IOJ'IOl"I/I‘{eCKOl"O CHHTE3a IIPOBOAAT C YHUCTBIMH
KYJIbTYypaMHU MUKPOOPIraHHU3MOB. B MI/IKpO6I/IOJ'IOl"I/ILIeCKOM MMPOU3BOACTBE MMPOBOAAT KOMILICKC
pa3HOO6paBHBIX MCpOHpHHTHﬁ, O6CCH€‘-II/IBaIOIJ_[I/IX COXpPAaHCHUC YHUCTOTBHI KYJIBTYPbI Ha BCEX
oTalax TEXHOJOIMYCCKOro ImnuKiIa — OT XpPaHCHUA HpO6I/IpKI/I C OJTAJOHHBIM IITaMMOM B
J'IaGOpaTOpI/II/I J0 NPOMBINIJICHHOTO BBIpAIIMBAHHS B (bepMeHTaTope. K Takum MCPOIIPUATUAM
OTHOCATCA: CTCPWIMN3alUs 060pyI[0BaHI/I$I n KOMMYHHKaHHﬁ, o0OecrieueHne ux TCPMETHYIHOCTH,
CTCPUIIN3alHd MUTATCIIBHBIX CPECA U AOPUPYIOLICTO BO3yXa, CIICIHIUAJIbHBIC MCTO AbI 0T60pa Hp06,
BHCCCHHUA B alIapar MUTATCIbHBIX BCIICCTB, IIEHOracUTeJIe M IIOCEBHOIO Marepuaia u ap.



HeoOxomuMocTs obecrieueHus] acenTUYECKUX YCIOBHM B OHMOTEXHOJOTHYECKHX Ipoleccax
o0ycioBIeHa psAAOM cooOpakeHui. Bo-niepBbIX, HOCTOPOHHIE MUKPOOPTaHU3MbI-KOHTAMUHAHTHI
NOTPEOISIOT MUTATENbHBIC BEIIECTBA U BBIACISAIOT METaOOJIUTHI, TOPMO3SIIUE POCT OCHOBHOU
KyIbTypel. OTO TeM 0Oojiee CyIIECTBEHHO, YTO Takuhe Hamboiee pacHpoCTpaHEeHHbIE
KOHTaMUHaHTBI, Kak Bac. subtilis, Bac. megaterium, Bac. stearothermophilus u np.,
XapaKTEepPU3YIOTCSl OUEHb BBICOKUMHU CKOPOCTAMU pocTa (10 2-3 4-1) 0 CpaBHEHUIO C OCHOBHOM
KyJIbTypOoii. Bo-BTOpBIX, pa3BUTHE KOHTAMHHAHTOB HEKOHTPOJIMPYEMO M3MEHSET ONTUMAIbHBIN
PEXUM pOCTa U pa3BUTHsI OCHOBHOM KYJBTYpHI. B-TpeTbux, HATMUKE B KYJAbTYPATbHOMN KUJAKOCTH
MIOCTOPOHHEH MHUKPOQIIOPHI U TPOIYKTOB €€ JKU3HEACATEIIbHOCTH HEPEAKO CHIIBHO 3aTPYAHSCT
BBIJICJICHUE LIEJIEBOTO MPOAYKTa W CHMXKAET €ro KadecTBO. VIMeITcs W JApyrue NpUYMHB,
00yCIIOBIMBAIOIINE HEOOXOIMMOCTH COOIOICHHS ACENTHYECKUX YCIOBUN KyJIbTUBHPOBAHUSI.

[TocTopoHHAsT MHUKpO(IOpa MOXKET MONacTb B ()EPMEHTATOp C BOAOH, BO3AYXOM HWIIH C
MOOBIM W3 BHJOB ChIphS. [l XapaKTEpUCTHKH 3arpsi3HEHHOCTH BOJBl M BO3/yXa
MUKPOOpPraHW3MaMu TpHUBeAeM clieayromue naHapie. ComepkaHue MUKPOOPTaHM3MOB B 1 Ml
BOJIBI U3 apPTE3MAHCKUX CKBaKWH 0K0JI0 104, n3 ropojckoro Bogonposoaa — 103-104, u3 pek wim
Bogoxpanmiuiy — 104-108, B ctounsix Bogax — 108-1012. Cpenu Hux aspoOHBIE canpodUTHEIE
MUKPOOPraHU3MBbI, HauOoJiee OTMACHBIE C TOYKM 3PEHHUS 3arpsA3HEHHS OMOTEXHOJOTHUECKHX
nporieccoB, coctarisitot 0,1-1 %. Coneprkanre MUKPOOPTaHU3MOB B BO3/TyX€ CHIIBHO KOJIEOIeTCs
B 3aBHCHMOCTH OT pailoHa, B KOTOpoM OepyT npooy, u cocrasiuser oT 100 mo 10 000 B 1 m3. B
HETIOCPEJICTBEHHOU OJIM30CTH OT MHUKPOOMOJIOTHYECKHX MPOU3BOJICTB 0OCEMEHEHHOCTh BO3/IyXa
pe3ko Bo3pactaeT. [IpakTHuecKd Bce BHIBI MCIOIB3YEMOTO CHIPhS B TOW WM MHOW CTENEHU
o0ceMeHeHbl MUKPOOPTraHU3MaMHU.

2 OCHOBHBIE METOJIbI 00ECTICYCHHS ACENTUICCKUX YCIOBUHN

Metoapl, TpUMEHSEMbIE ISl HUCKIIOYCHHS BO3MOXHOCTH TIOTAJAaHUsI B  KYJIBTYPY
MMOCTOPOHHEH MHUKpPO(IOPH, OCHOBaHBI JUOO Ha 3aJepXkKKe, JTUOO0 HAa YHUYTOKCHHUU
MUKpOOpranm3MoB. K MeTomgaM, OCHOBaHHBIM Ha TII€PBOM MPHUHIUIE, MOXKHO OTHECTH
CTEPHIN3YIOIIYI0 (UIBTPAIMIO BO3AYyXa M JKHAKOCTEH (pacTBOPOB MUTATEIBHBIX BEIIECTB), a
TaKXKE TEePMETU3AIMI0 TEXHOJOTHMUYECKOro OO0OpYyNOBaHMS H KOMMyHHUKanui. K wmeromawm,
OCHOBAaHHBIM Ha YHUYTO)XCHUH MHKPOOPTraHM3MOB, OTHOCSATCS TEPMHYECKas, XUMHUYECKas W
pamualnMoHHas CcTepuian3anuu (MOHU3UpYIOIIee u3aydeHue). B OuorexHonornu Hambolee
pacrpocTpaHeHa TepMmuyeckas crepwimzanus. OHa TpUMEHSeTcs Ui CTePHIIN3AlUH
000pYyIOBaHUS M KOMMYHUKAIMI, MUTATEIbHBIX CPEJl U TEXHOJOTUYECKHX PACTBOPOB, IS
CO3JIaHU TEIUIOBBIX 0aphEPOB, MPETSITCTBYIONINX MIPOHUKAHUIO MUKPOOPTaHU3MOB B amiapar BO
BpeMsi 0TOOpa Mpo0, BHECEHHUs IOCEBHOTO MaTepHaia u JI00aBOK. B kauecTBe CTEPHIIU3YIOMIETO
areHTa TpU TEPMUYECKON CTEPWIM3AlMK OOBIYHO HCIIOJIB3YIOT HACHIIICHHBIA BOJSHOW Tap
Pa3IMYHOTO JABJICHHS U TEMIIEPaTypbl. XUMHUYECKYIO CTCPUIIN3ALUIO0 TPUMEHSIOT OOBIYHO JUIS
TEX 3JIEMEHTOB 000PYI0BaHUs, KOTOPhIC HE BBIICPKUBAIOT HarpeBaHus 10 Temreparypsi 110-130
°C, HEOOXOOMMOHM JUIS TEIJIOBOM CTepWIIM3aluKk (HEKOTOpBIC NAaTYUKU W JIPYTHE CPEICTBa
KUIIuA, bunbTpsl ajs BO3ayXa U XKHUAKOCTEH). B kauecTBe areHTOB XUMUYECKOH CTEpUIIH3aIN
UCIOJIL3YIOT (opManblIerui, OKCHI JTUIIeHA, [-TPONMHOHONAKTOH W Jp. PamuanuonHas
CTepUJIM3aIUsl OCHOBaHA Ha TYOMTETbHOM BO3JICHCTBUN MOHU3UPYIOLIETO M3TY4YeHHUs Ha KIETKU
MUKpOOpranu3moB. OHa TOKa HE Hallla IIMUPOKOTO MPUMEHEHHS] B MHKPOOHOJIOTHYECKON
MPOMBIIITIEHHOCTH.

Crepunusytormiasi GUIbTparus

OTOT MeToa oOecrednBaeT MOJHOE WM YAaCTHYHOE 3a/ep)KaHue MUKpoopraHuzMoB. OH
[IUPOKO MPHUMEHSIETCSA s OYHCTKH Ta30B (a9PHUPYIOMIETO BO3AyXa) U JKUIKOCTEH (TIaBHBIM
00pa3oM, Ha KOHEUHBIX CTaIUSAX MPOU3BOACTBA (PapMaIleBTUUECKHIX MPETapaToB).

Tepmuueckas cTepuan3anus

Tepmuueckas crepunmzaiys 000pyA0BaHMsI, KOMMYHUKAIIUNA, TUTATEIBHBIX CPEMl U IPYTHX
TEXHOJIOTMYECKUX JKHJIKOCTEH OCHOBaHA Ha TOM, YTO MPHU BBICOKUX TeMIIepaTypax MOTuOar0T KaK
BETETATHBHBIC KJIETKH, TaK M CIOPHI MUKpOOpraHu3MoB. CTemeHb BO3JEHCTBUS TMOBBIIICHHOMN



TEMIIepaTyphl 3aBUCUT OT BUJ]a MUKPOOPTaHU3MOB, HX KOHIICHTPALUH, (PU3UIECKOTO COCTOSIHUS U
apyrux QakropoB. Hambomnee ycTOWMUMBEI K BBICOKMM TeMIepaTypaM TepMO(HIbHBIC
MHUKPOOPIaHU3MBI, CIIOCOOHBIE HE TOJBKO BBDKHMBATh, HO W PAa3MHOXKATHCS MPH TEMIIEpaType,
ryOUTENBbHOM ISt OOJIBIIMHCTBA MUKPOOPTraHU3MOB. TepModuibl (TouHee, UX CIOpPbI) CleayeT
paccMaTpuBaTh MPH pacyeTe PpPEeXHMOB TEPMHUYECKOM CTEPHIIM3ALUH, TapaHTUPYIOIIUX
YHUYTOXEHHE TIOCTOPOHHEH MUKPO(DIOPEIL.

[IpakTudeckas peanmu3ansi TEPMUYECKOW CTEPHIM3AIMU 3aBHCUT, TNPEXKIE BCETO, OT
CTepHIIN3yeMOTo 00beKkTa. Tak, IMycThle anmaparbl ¥ KOMMYHHUKAIIMU Yallle BCETO CTEPUIIN3YIOT
HACBHIIICHHBIM BOJITHBIM IapOM, MUTATEIbHBIE CPEbl M APYrUe KUAKOCTH — ITyTEM HarpeBaHHs
II0J1 AABJICHUEM, B PsJIe CIIy4aeB CTEPUIM3YIOT TOPAYUM BO3AYXOM (CyXOH XKap).

Haunbonpumm OakrepuiiuanbiM 3pdekroM 007amaeT HACHIIEHHBIA BOASHON THap IOA
naBieHreM. ['mOens MUKpPOOPraHW3MOB TIOJ JIEHCTBHEM BBICOKMX TEMIIEPATyp NMPOHUCXOAHUT B
pe3yabTaTe KOaryisiun OeIKoB.

BaxxHoe 3HaYeHHE MpU STOM UMEET COAEPIKaHUE BOJIBI B KIIETKE — YeM OOJIbIIE BOJIBI, TEM
HIDKE TEMITepaTypa Koaryisinuu OeiIKoB.

3 Crepunusanusi 000pyI0BaHUS 1 KOMMYHHUKAIUI

Jlnist oOecrieueHust aceNTUYECKUX YCIOBUM HEOOXOIUMO OCYHIECTBIIATh CTEPHIIN3ALIUIO BCEX
anmapaToB, KOMMYHHUKAIIMH, a TaKXKe 3JIEMEHTOB 3alIOPHO-PETYIMPYIOLIEH apMaTypsl U CPEICTB
KUII, koHTaKTUPYIOIHKX C KyJAbTYPOH MUKPOOPTaHU3MOB HJIM CO CTEPHIIBHBIMU MaTEPUAIbHBIMU
noTokamu. IIpomblluieHHBIH (epMeHTaTop MpeACTaBiIseT COOOM CIOKHYIO TEXHHUYECKYIO
CUCTEMY, OCHAIIEHHYI0 MHOXXECTBOM TPYOOIIPOBOJIOB, HITYIEPOB, AATYMKOB, MO3TOMY IpH
COCTaBJIEHUM MOHTaXHOH CXeMbl HEOOXOAMMO IPEIyCMOTPETh BO3MOXHOCTh TEPMUYECKOMH
CTEpHJIM3ALIUY alllapaTa U BCeX IUTYLEPOB U SJIEMEHTOB €ro «00BSA3KH».

4 PexxuMBbl CTEPHIIM3ALINT

[IpuMeHsSIIOT camble pa3HOOOpa3HbIE PEKUMBI  CTEPUIIM3AIMH  OOOPYIOBAaHUS W
KOMMYHUKaIui. Ha mpakTuke mycThle anmmaparsl OOJIBIIOrO 00beMa OOBIYHO CTEPHIIM3YIOT B
teuenne 1 4 npu temneparype 120-130 °C, a kommyHukaruu — ot 1 10 4 4 npu 120-126 °C.
Pe3ynbrarhl crienMalbHBIX WCCIEAOBAHUHN IMOKA3aJIM, YTO I CTEpUIIU3aluK (EPMEHTATOPOB
BMECTUMOCTBIO 63 M3 jkelaTeapbHO I0JIaBaTh Map B BEPXHIOK 4YacTh armapara, a yIalsiTh
MapoBO3YyIIHYI0O CMECh W KOHJEHCAaT CHU3y. B 3ToM ciydae TtpeOyemas Temmeparypa
CTEpHJIM3AIIMU JOCTHTaeTcsa B 2-3 pa3a ObICTpee, YeM IpH yHaJeHUW IMapoOBO3IYIIHON CMecH
yepe3 BepxHUil mTynep. Bo Bpems crepunmzanuy He0OX0MMO MOJTHOCTHIO OTKPBHIBATh BEHTHIIb
Ha JIMHUW HW)KHETO CIycKa JUIsl OTBOJA KOHJEHcaTa M3 HWKHEW YacTd ammapara, MHaye Mpu
CKOIUJICHUU KOHJIEHCaTa Temieparypa B 30He cHmxaercst 10 110 °C.

3aganusa
1 3yunTh OCHOBHBbIC KOHTAMUHAHTHI OMOTEXHOJOTHUECKUX TIPOU3BOJICTB.
2 VI3y4uTh peKUMBI CTEPUIN3ALMU OCHOBHOTO 000PYAOBAHHS.

KoHTpospHBIE BOIIPOCHI

1 Kakue BbI MOKeTe Ha3BaTh OCHOBHBIE METObI 00ECIICUEHUS ACENTHUECKUX YCIOBUN?

2 Yt0 Takoe KpUTEPHl CTEPUIIN3ALINN, KaK OH OIIpelesIeTcs?

3 Kakue 30HBI anmapara U CBSI3aHHBIX C HUM KOMMYHMKAIMil TPyJHEE BCEro MOINAITCS
TEPMHUUECKOH CTEpHIIN3aLN?

4 Moxet a1 GUIBTp ¢ nopamu guamerpoM 20 MKM 3aJIepKHUBaTh YaCTUIBI pa3MepoM OT |
1o 10 mxm npu punsTpanuu Bo3ayxa? Kak ato npoucxoaut?

5 Kak ocymecTBisercs MOATOTOBKA BO3AyXa s aj’palii B OHOTEXHOJIOTMYECKHUX
IIPOU3BOJICTBAX?

6 Kakue cymecTByroT METO1bI IPOBEPKU FEPMETUYHOCTH aIIapaToB?



IIpakTnueckas padora Ne6
«IIpUroTOB/JI€eHHE MUTATEIBLHBIX OCHOB, CPe/ M 0N OJHUTEJIbHBIX PACTBOPOB)
Llens 3ausaTHs
N3yuuTh METO b IPUTOTOBIICHUS TUTATEIBHBIX OCHOB CPEJl U IOTIOTHUTEIILHBIX PACTBOPOB
IUTSL KyJbTUBUPOBAHUS OMOTEXHOJIOTHYECKHX 0OBEKTOB.
O6opynoBaHue U MaTepHAIIbI
Mynbrumenuiinoe obopynoBanue, npeserranun MS Office Power Point.

Jlia pocta W pa3BUTHUS MHUKPOOPraHMU3MOB, a TaKXKe JUIsl CUHTE3a LIEJEBBIX IMPOJIYKTOB
MeTabom3Ma HEoOXOAUMO OOECIeYNTh WX THTATENIbHBIMUA BEIIECTBAMH — HMCTOYHHKAMHU
yriiepoja, a3ora, Kucioposa, ¢pocdopa, cepbl, MUKPOIIEMEHTOB, POCTOBBIX (haKTOpPOB. BUbI 1
KOJIMYECTBA NMPUMEHSAEMBIX CYOCTPaTOB OINpPEAEISAIOT B KaXJA0M KOHKPETHOM Cllyyae ¢ y4eTOM
($u3HOTIOrMUYecKUX 0COOEHHOCTEN BbIpallliBaeMOil KyJIbTYpHhI U 11€JU KyIbTUBHpoBaHus. [Ipuuem,
eclii B JJaOOPaTOPHBIX YCIOBHUSX HEPEAKO BBIPAIIMBAIOT MUKPOOPraHU3MbI HA CUHTETUYECKUX
MUTATENIbHBIX CpeJax CTPOro ONPENEIEHHOT0 COCTaBa, TO B IPOMBIIIJIEHHOCTH YacTo
HCIOJIB3YIOT O0Jiee JelieBble HaTypajabHbIe BUJbI ChIPbs, UMEIOLIUE CIOXKHBIA U HECTaOUIbHBIN
XMUMHUYECKUH COCTaB, B TOM YHUCJI€ OTXOJbl PA3NUYHBIX MPOU3BOJACTB. VMICTOUHUK CBHIpbs AJs
OMOTEXHOJIOIMYECKOT0 MPOU3BOJICTBA (@ MHOI I, HA000POT, KYIbTYPY AJS MEpepabOTKH ChIPbS,
KOTOpPO€ HY)KHO YTHJIN3UPOBAThH) BBIOUPAIOT U C YIETOM TEXHUKO-IKOHOMHUYECKUX MMOKa3aTesei.

1 TIlorpeOHOCTM MHUKpPOOPraHM3MOB B IHUTATEIbHBIX U JIpyrUX BEIIECTBax.
JlumuTHpOBaHNE U HHTMOWPOBAaHKE

Jlisg pocta U pa3sMHOKEHHS MHUKPOOpPraHW3MaM HeoOXOJMMbl NMUTATENbHBIE BEIIECTBA,
YIOBIETBOPAIONIME HX MOTPEOHOCTH B CTPYKTYPHBIX 3JeMeHTax U dSHepruu. OCHOBHbBIE
XMUMHYECKHE DJIEMEHTHI, HEOOXOAMMbIe Uil BceX O0€3 HCKIIOYEHHs] MUKPOOPraHu3MOB U
noTpebIisieMble B OTHOCUTEIBHO OOJIBIINX KOJIUYECTBAX, — YIJIEPOJI, a30T, KUCIOPOA U BOAOPO/I.

Kpome Toro, Mukpoopranusmsl Hyxjaaotcst B pocdope, Kanuu, cepe, HATPUU, MarHUU U
JOPYTUX dJIEMEHTaX.

JlJ1s1 HOpMAJIBHOTO POCTa KYJIbTYPbl HEOOXOIMMO MPUCYTCTBHUE B MUTATENILHOM Cpelie Beex
MEPEYUCIICHHbIX B Talnuue osneMeHToB. OpHako 3TUM TpeOoBaHHEM OOBIYHO HE
OTrpaHMuYMBaOTCA. BaxkHO Takxke, B Kakoi (popMe MPUCYTCTBYIOT B CpPelie XUMUYECKUE STIEMEHTHI.
Hanpumep, aBTOTpOodBl CIOCOOHBI HCIOJNB30BaTh B KAYECTBE EAMHCTBEHHOTO HWCTOYHHKA
yriepoja Takoe IpoCTOe COeMHEHHE, KaK TMOKCHU]T YIIIepo/ia, TOr/ia Kak reTepoTpodsl HE MOTYT
pactu 0e3 OpraHM4eCKUX UCTOYHHUKOB YIiIepo/a.

2 HpI/IHI_II/IHH COCTAaBJICHU ITUTATCIIBHBIX CPEO

Jlnisi HOpPMaJIbHOTO pPOCTa MHKPOOPraHW3MOB W OHMOCHHTE3a IIEJICBBIX IMPOIAYKTOB
MeTa0oJIM3Ma HEJIOCTaTOYHO TOJBKO NMPHCYTCTBUS B NMUTATEIBHON Cpejie BCeX HEOOXOIMMBIX
KOMITIOHEHTOB. HeoOxonumMo Taxke, 4TOOBI 3TH KOMIIOHEHTHI COJIEPKaINCh B OMpPEIeIeHHBIX
cooTHomeHusiX. Kpome Toro, u3z 60iblIoro 4ricia, CKa)XxeM, UCTOYHUKOB YIJIepoja M dHEPrUu
HY)KHO BBIOpaTh TOT, KOTOpHI Hamboyiee COOTBETCTBYET (DU3MOJOTHYECKHM MOTPEOHOCTIM
JTAHHOU KYJIBTYPBI.

Jl71s ipeiBapuTENbHOTO MOAO0Pa KOTMUECTBA KOMIIOHEHTOB MUTATENBLHOUM Cpellbl OOBIYHO
MOJIb3YIOTCSA JaHHBIMH XHMHYECKOTO cocTaBa Ouomacchl. Ecnm KympTypa CHHTE3UpPYET H
BBIZICTISIET B CpeAy 3HAUMTEIbHBIE KOJMYECTBA KaKOro-TMOO TPOAYyKTa MeTadosn3Ma,
JIOTIOTHUTENBHO TpeOyeTcs YIUThIBATh XUMHYECKYIO (hopmyrny sToro mpoaykra. Hanpumep, npu
COCTaBIIEHUH MHUTATEIBHON CPEJIbI ISl IPOAOKEH, Ha KOTOPOU Ipeanoiaraercs BeipacTuTh 30 r/1
OuoMaccel, cienyeT BHecTH okonio 3,7 r/m azota (18 r/m (NH4)2SO4). [Ipu 5TOM BO3HHKAaeT
3HAYUTENBHBIN U30BITOK CEPBI, U €CIU I KYJABTYPhI 3TO HEXENATENbHO, TO CIeyeT Moao0paTh
JPYroi MCTOYHUK a30Ta, HE coaepr amumii cepbl. [Ipu ompeneneHnn KOITUYECTBA TITFOKO3bI HIIN



JPYroro yriepoJcoJepKaliero cyocTpaTa ciaeyeT YyYUThIBaTh, YTO IeTePOTPOQBI UCTIONb3YIOT
3TOT CyOCTpaT Ha KOHCTPYKTHBHBIE M 3HEPreTHUYECKHE HYXIbl. Pacxoj rIIOKO3bl HA 3TH LEJIH
onpenensitor 1mo Bbixony AT®. Eciu oauH U3 KOMIIOHEHTOB CpeIbl JIOJDKEH OBITh
JUMUTHUPYIOIIUM (4acTo HEOe3pa3aIuvHO, KaKOH 3JIEMEHT HCUEPIIBIBAETCS B IIEPBYIO OYEPED), TO
€ro KOJMYECTBO OINpPEAEIAI0T TaK, KaK ONMCAHO BBILIE, a OCTaJbHbIE KOMIIOHEHTHl BHOCAT B
n30bITKe. Cpesipl, COCTaBIICHHBIE 10 OTIMCAHHBIM BBIIIE MPUHIUIIAM, HA3bIBAIOT MUHUMAIBHBIMU;
OHM COJIep’)KaT MHMHHUMYM BEILLECTB, HEOOXOOUMBIM JJii CHHTE3a 3aJaHHOIO KOJINYECTBA
Oomomaccel. Ha mpakThke OOBIYHO WCIONB3YIOT OoJiee CIIOKHBIE CPEAbl, COAepIKaIue
AMHHOKHUCIIOTBI, O€JIKH, BUTAMHHBI W MHOTHE JAPYrH€ BEIIECTBA, CIIOCOOCTBYIOIINE
MHTCHCUBHOMY POCTY MHKPOOPTaHHU3MOB M CHHTE3y LEJIEBBIX MPOAYKTOB. [t aykcoTpodHbIX
MYTaHTOB OTNpEACICHHAs aMUHOKHCIOTa WM BUTAMUH JIOJDKHBI BXOJHTh W B COCTaB
MUHUMAaJbHON Cpenbl, TaK Kak 0e3 HHUX pOCT HEBO3MOKEH. Pazymeercs, murTaTelbHas cpena,
COCTaBJIEHHas Ha OCHOBE IPUMEPHOTO MaTepualbHOro OanaHca KOMIIOHEHTOB, BpsAI JH
o0ecneynT ONTUMaJIbHbIE YCIOBUS ISl pocTa KyabTyphl. OHa SIBISIETCS JIMIIb UCXOJAHON TOUKOM
U1 I0/100pa ONTUMAJIBHOTO COCTaBa CpPe/ibl, KOTOPBIA MIPOBOAAT SKCIIEPUMEHTAIILHO, BapbUPYs B
OTpEJICNIEHHBIX Ipe/eiaX KOHLEHTPAMM BCEX KOMIIOHEHTOB Cpefbl. 3aTeM OIpENeNsitoT
3HAYEHUS BBIXOJHBIX TOKa3aTesled Ipolecca (KOHIEHTpaIlMM OMOMAcChl, LEJIEBOr0 MPOAYKTa
MeTaboian3Ma, cojepxaHus Oeiaka B OuMomacce W T. I.) Ha pa3jiMuYHBIX BapuaHTax cpel. llpu
nmoadope cocTraBa MUTATENbHBIX Cpel YacTO MCHOJb3YIOT MaTeMaTUYeCKHE METObl
IUIAHUPOBAHUS U OOpabOTKM HKCHEPUMEHTOB, YTO PE3KO COKpallaeT TpPYyAOEMKOCTh U
JUTUTEIBHOCTh PA0OTHI.

3aganusa
1 U3yunTh MOTPEOHOCTH MUKPOOPTAaHU3MOB B ITUTATEIIBHBIX H JPYTHUX BEIIECTBAX.
2 U3yanuth OuocuHTe3 (hEPMEHTOB.

KonTpoJibHBIE BOIIPOCHI

1 Kakue BbI MOKeTe Ha3BaThb OCHOBHBIE BU/IbI ChIPbS, UCIIOJIB3YEMOT0 B OMOTEXHOJIOTHUH B
KayecTBe UCTOYHHKA yriepoaa?

2 Kakue BemecTBa, BXOJSIINE B COCTaB KYKYPY3HOIO JKCTpPakTa, O0OYCIOBIMBAIOT €ro
MUTATEJIbHYIO [IGHHOCTh JJI1 MUKPOOPTaHU3MOB?

3 Urto Takoe mpeanecTBeHHUKH, KaK OHU UCHOJIb3YIOTCS ?

4 MoOXHO ]I HMCHOJb30BaTh YIJIEBOJOPOJHOE ChIpbE Ui OMOCHMHTE3a (PEPMEHTOB WIIU
aHTHOMOTHKOB KyJIbTypamMu rpuooB?

IIpakTuyeckas padora Ne7
«OCcHOBBI OMOTEXHOJIOTMH NPOU3BOJACTBA U KOHTPOJISI AHTHOMOTUKOB)
Llenp 3ansaTUA
O3HaKOMJIEHHE C OCHOBaMH OMOTEXHOJIOTUU ITPOU3BOACTBA U KOHTPOJISI aHTHOMOTHUKOB.

O6opynoBaHue U MaTepuabl
MynsTumenunitHoe obopynosanue, npeserranun MS Office Power
Point no Teme 3aHATHSL.

MeTtoiuka MpoBeIEHUS 3aHATUS U METOJUYECKHE YKa3aHUs 110 TEME.
OO0mbsicHeHHe TpenojaBaTess

13.1 TexHosorust GMOCHMHTE3a MPENapaToB aHTUOMOTHUKOB
JUISL CENBbCKOTO X035HCTBa

Tpa[[I/II_[I/IOHHBIC MNpEaACTaBJICHUA 00 aHTI/I6I/IOTI/IKaX, WA aHTUOMOTUYECKUX BCIICCTBAX,
CBs3aHbI C UX IMUPOKHUM NPHUMCHCHUCM B COBpCMCHHOI\/'I MCIUIIMHC U BCTCPUHAPUH. HeKOTOpLIe
AHTHOMOTHYECKHUE npenaparbl NPUMCHAKOT KaK CTUMYIIATOPBI POCTa KUBOTHBIX, B 60pb6e C



00JIe3HSIMU pAaCTEHUH, IPYU KOHCEPBUPOBAHUH IHIIEBBIX IPOJTYKTOB M B HAYYHBIX HCCIIEIOBAHUAX
(B 00macTu OMOXUMHH, MOJICKYIIIPHOW OHMOJIOTHH, TEHETHKE, OHKOJIOTHH).

CoBpeMeHHOE OIpeieIeHHE TEPMUHA «aHTUONOTHK» puHauIexkuT M. M. llemskuny u A.
C. XoxnoBy (1961), xkotopble MpEeMIOXKWIA CUUTATh AHTUOMOTHYECKUMHU BEILECTBAMHU BCE
MPOIYKTHI 0OMEHa JTF0OBIX OPraHU3MOB, CIIOCOOHBIE U30MPATEIIbHO YOHBATh WM MOJABIATH POCT
U pa3BUTHE MHUKPOOPraHU3MOB (OakTepuu, TPHOBL, BHPYCHI M Jp.), a TaKKe HEKOTOPBIX
3JI0Ka4€CTBEHHBIX HOBOOOpPA30BaHU.

B cootBercTBUUM ¢ Kiaccudukanue, B OCHOBE KOTOPOU JIGKUT XUMHUYECKOE CTPOCHHUE,
BCEONMCAHHbIE aHTUOMOTHUKHN MOYHO Pa3AEIUTh Ha CIEIYIOIINUE IPYIIIbI:

1) anuku4eckre coelMHEHus (UCKIItouas )KUPHbIE KUCIOTHI U TEPIICHBDI);

2) anUIUKINYECKUE COETUHEHUS (B TOM YUCIIE TETPALUKIINHBI);

3) apomMaTHYECKHE COCTUHECHHS;

4) XHOHBI;

5) KuCIOPOACOIEpIKAIIIE TETEPOIMKIIbI;

6) a30TCoEpIKAIINE TETEPOIUKINUECKUE COSTUHEHUS;

7) nenTuabl.

[lonHOoCTBIO XHMMHUYECKas CTPYKTypa YCTAHOBJIEHAa JJs OJHOM TPETH M3BECTHBIX
aHTHOMOTHKOB U TOJILKO MOJOBHHA U3 HUX MOJKET OBbITh MOJIydeHa XuMudeckuM mytem. [losTomy
MHUKpPOOHOJIOTMYECKUN CI0CcOo0 MOJydeHHUs] aHTUOMOTUYECKUX CPEJCTB OUYeHb akTyaieH. CuHTe3
MUKpPOOpPraHW3MaMH aHTUOMOTHMKOB — OJHa U3 (OpM NpPOSBICHHUS AaHTAarOHM3Ma; CBSI3aH C
OTIpEeJIeIEHHBIM XapakTepoM OOMEeHa BEIIeCTB, BO3HMKIIMM M 3aKpPEIUVICHHBIM B XOJE €ro
SBOJIIOIMH, T. €. 3TO HACJIEJICTBEHHas] 0COOCHHOCTh, BRIpAXKAOMIasiAcs B 00Opa30BaHUU OJHOTO U
0oJiee OMpeNeNIeHHbIX, CTPOTO CHEUM(PHUUHBIX A Ka)XJ0ro BHUJA aHTHOMOTHYECKUX BEIIECTB.
Bo3zneiicTBys Ha MOCTOPOHHIOI MHUKPOOHYIO KIIETKY, QaHTHOMOTHK BBI3bIBAET 3HAYMTEIIbHBIC
HapyleHuss B ee pa3BUTHMM. HekoTopble U3 aHTHMOMOTHMKOB CHOCOOHBI IMOJABIATH CHHTE3
000JI0uKM OaKTepUaIbHON KJIETKM B IEPUOJI PAa3MHOKEHUs, Ipyrue BO3JCHCTBYIOT Ha ee
LIUTOIUIa3MATUYECKYI0 MeMOpaHy, W3MEHsAs NPOHMLAEMOCTb, 4YacTh M3 HUX SBISETCA
WHTHOUTOpaMHU peaKifii oOMeHa BEIeCTB.
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Pucynok 10 — Cxema noaydeHus aHTHOMOTHKOB:

1 — BBIpaIIMBAIOT YUCTYIO KYJIBTYpY IpHOKa; 2 — OAHOBPEMEHHO TOTOBSIT

MUTATENBHYIO CPENY; 3 — CTEPHIIM3YIOT; 4 — OXJIAKIAI0T; 5 — BBIPAIIUBAIOT

MOCEBHOM MaTepualt; 6 — IOCEBHOW MaTepHral BHOCAT B YaHbI C MUTATEIbHOM

cpenoit; 7 — puiibTp; 8 — yaH; 9 — UK BBIACICHUS ICHUIJIINHA METOI0M

«3aMeHBbI pacTBOpuUTEs»; 10 —3amopo3ka; 11 — ynanenue nbja;

12 — ynmakoBka

HecmoTpss Ha MHTEHCHBHOE M3ydeHHE MeXaHU3Ma JEHCTBHS pPa3IUYHBIX aHTUOMOTHUKOB,
JlaJIeK0 He MOJIHOCTHIO BBISIBJICHO MX BJIMSHHME Ha OOMEH BEIEeCTB Jaxe B KJIETKax OakTepui,
KOTOPBIE SBJIAIOTCS OCHOBHBIMHU OOBEKTaMH UCCIIEI0BAHUSI.

B nactosmee Bpems onmcano 6osiee 3000 aHTHOMOTHKOB, HO TOJBKO 150 M3 HUX HAILIU
MpaKTH4ecKkoe nmpuMeHenue. Hiwke Oyner paccMOTpeHa TEeXHOJIOTHsSI TPOU3BOJICTBA TEX U3 HHUX,
KOTOpbIE OTHOCATCA K MPOJAYKTaM MeTaboymM3Ma MHUKPOOPraHM3MOB, W HAIIM NPUMEHEHUE B
CEJIbCKOM XO3SIICTBE B BHJIE COOTBETCTBYIOIIMX J0OABOK K KOpMaM (KOPMOBbIE aHTHOMOTHUKH) U B
KauecTBE CPEACTB 3alIMThl pacTeHH. B TeueHne MHOTUX JeT aHTHOMOTHKHU HCIONB3YIOT KaK
CTUMYJISITOPBl POCTa CENbCKOXO3SHUCTBEHHBIX JKMBOTHBIX M MTHUIBI, KaK CpeACTBa OOPBHOBI C
3a00JIeBaHUSIMU PACTEHUI U IOCTOPOHHEN MUKPOGIOPOH B psijie OpOAUIBHBIX TPOU3BOJICTB, KaK
KOHCEpPBAHTBl MHUUIEBbIX MPOAYKTOB. VX mIpHMEHEHHWE B CEIbCKOM XO35WUCTBE MPUBOIUT K
CHIDKEHHIO 3200JI€Ba€MOCTH ¥ CMEPTHOCTH, MPEKIE BCETO MOJIOIHAKA, M K YCKOPEHHIO pOCTa U

Pa3BUTHUIO )KHUBOTHBIX M NTHIIBI, CIOCOOCTBYET COKpAILIEHUIO KOJIWYECTBA MOTPEOIIEMBIX
KopMOB B cpeaHeM Ha 5-10 %. [Ipu npuMeHeHnn aHTUOMOTHKOB B CBUHOBOJICTBE OT Kask 10t 1000
CBUHEHN N0onoJaHUTENbHO nostydaroT 100-120 1y msca, ot 1000 kyp-Hecymek — 10 15 TeIc. aun B
roJI.

MexaHu3M CTUMYIUPYIOIIETO IEHCTBUS aHTUOMOTUYECKUX BEIIECTB TAKXKE HEJb3s CUUTATh
MOJIHOCThIO  BBISICHEHHBIM. Bumgumo, crumynupyromui  3hGeKkT BO3ACHCTBHS  HHU3KHUX
KOHIIEHTpAllMii aHTUOMOTUKOB Ha OpPraHU3M J>KMBOTHOTO CBSI3aH, B OCHOBHOM, C JBYMS
(akTopaMu: BO3AEHCTBIHEM HA MUKPO(MIOPY KUIIEYHUKA WIIM HETIOCPEICTBEHHBIM BIMSHHEM Ha
OpraHW3M KHUBOTHOTO. B mepBoM ciydyae aHTHOMOTHKU CIIOCOOCTBYIOT YBETHYECHUIO 4YHCIIA



MOJIC3HBIX ~ MHUKPOOPTaHHW3MOB, CHHTE3HUPYIONIUX BUTAMHHBI W  TIPe0oONIaJalomux  Hal
naTtoreHHbIMH (popmamu. OHU CHIDKAIOT YUCIIO BPEIHBIX JIJISl OpraHu3Ma )KUBOTHOTO, MUKPOOOB,
HCIOJIL3YIONINX OHMOJOTUYECKH AaKTUBHBIC BEIIECTBA W OOpA3yIOIIUX TOKCHHBI, HMEIOIINE
MATOTEHHBIC WM YCIOBHO TATOreHHBbIE (OpPMBI. AHTHOMOTHUKHA OKA3bIBAIOT BIHSHHE Ha
MUKPOOPTaHU3MBbI, MPUCYTCTBYIONIME B KHUIICYHUKE, CHOCOOCTBYSI CO3/IaHUI0 YCTOWYHMBBIX
ITAMMOB, MEHEE BpPETHBIX Ui JKHUBOTHOTO, HM3MEHSIOT METa00JIU3M IPHUCYTCTBYIOIINX
MUKpPOOOB. OHU BBI3BIBAIOT MEPEMEIIEHUE MUKPOOPTraHU3MOB B KUIIICUHUKE KUBOTHOTO; IO HX
BIIMSTHUEM HaOJIOAAeTCs CHUKCHHE CYOKITMHUYICCKUX NH(EKIIHIA, 9acTO 3aMeISIONIUX Pa3BUTHE
MOJIOIHSIKA, CHHKeHHE pH COepKUMOT0 KUIIICYHNKA, YMEHBIIICHUE TIOBEPXHOCTHOTO HATSDKECHUS
KJIETOK OPTaHU3Ma, YTO CIIOCOOCTBYET YCKOPCHHIO MX JICTICHUS.

Bo BTOpOM ciydae B opraHu3Me JKUBOTHOTO HAOIOAAETCS CHHEPTU3M JCHCTBHSI TOPMOHOB,
pacTeT KOJIMYECTBO POCTOBBIX TOPMOHOB, YCKOPSIETCS IPOIECC MOTPEOJICHUS THUIIH, PACcTeT
MPHUCTIOCOOIAEMOCTh OpraHu3Ma K HeOIaronpusTHeIM yeIIoBUsM. [1o]1 BiHsiHEM aHTHOMOTHKOB

CHIKAETCS TOTPEOHOCTh XKUBOTHOTO B BHUTAMHHAX, YBEIMYMBACTCS CHUHTE3 BUTAMUHOB
TKaHSIMH, CTUMYJTUPYETCS CHHTE3 CaXapoB M BUTaMUHA A M3 KapOTHHA, PACTET CKOPOCTh CHHTE3a
(dbepmeHTOB, 0Opa3yeTcsi MeHbIIe MOOOUYHBIX MPOAYKTOB. Kpome Toro, pacter aGcopOimoHHast
CIIOCOOHOCTH TKaHEW, CTUMYJIUPYETCS TOTPeOIeHINE META0OIUTOB.

KopMmoBble aHTHOMOTHKH TPUMEHSIOT B BHJIC HEOYHMIICHHBIX IIPENapaToB, KOTOPHIE
MIPEJICTABIISAIOT COO0H BBICYIICHHYIO OHOMACCY TPOAYIICHTA, COIEPIKAIIYI0 TIOMUMO aHTHOHOTHKA
AMUHOKHCIIOTHI, (JePMEHTHI, BATAMUHBI TPYIIBI B ¥ Ipyrre OMOJIOTMYecKH aKTHBHBIC BEIIECTBA.
[TorygaeMble TpemapaThl CTAHAAPTH3YIOT 1O AKTUBHOCTH WJIM KOJMYECTBY BXOJSIIETO B HMX
COCTaB OCHOBHOTO BEIIECTBA, YIUTHIBAS WU HE YUUTHIBAs MPUCYTCTBUE B HEM BUTaMuHA B12.

Bce nmpon3BoiMMbIe KOPMOBBIE aHTHONOTHKH:

a) HE WCIOJIB3YIOTCS B TEpamneBTHUYECKUX IeNAX M HE BbI3BIBAIOT MEPEKPECTHOM
pe3ucTeHuu OaKkTepuil K aHTHOMOTHKAM, TPUMEHSIEMbIM B MEAUIINHE;

0) MpaKTUYECKHU HE BCACHIBAIOTCS B KPOBb U3 MUIIEBOTO TPAKTa;

B) HE MEHSIIOT CBOEH CTPYKTYphI B OpraHU3ME;

') He 00J1a/Ial0T aHTUTEHHON TTPUPOION, CIIOCOOCTBYIONIEH BOSHUKHOBEHHIO AJNICPTHH.

[Ipy nnuTensHOM NPUMEHEHMHM OJHOTO M TOTO e IMpenapara CYyHIIeCTBYeT OMNaCHOCTb
BO3HMKHOBEHHUS aHTUOMOTUKOYCTOMUMBBIX MHKPOOpPraHu3MoB. J[[is ee mpexynpexiacHus
MEePUOIUYECKH MEHSIOT HCIOJIb3yeMble aHTUOMOTHMYECKHE BELIECTBA WM MPUMEHSIOT CMECh
aHTHOMOTHKOB, MO3BOJISIFOIILYIO TIOIJEPAKUBATH IEPBOHAYATIBHO TOCTUTHYTHIN 3G (EeKT Ha He-

ooxomumom ypoBHe. B CCCP B TedeHHME HECKOJBKHX JECITKOB JIET BBITYCKAIUCH
KOPMOBBIE TIperaparbl Ha OCHOBE XJIOPTETPALMKIMHA — OMOBUT, WJIM OMOMHUIIMH KOPMOBOM C
pa3IMYHBIM HayallbHBIM COJIEp’KaHueM aHTHOMOTHMKa M BuTamuHa B12. B Hacrosiee Bpems
MIPOU3BOJICTBO  KOPMOBBIX aHTHOMOTHMKOB OCHOBBIBA€TCS M Ha JPYyruX Mpenaparax
HEMEIUIIMHCKOTO Ha3HAYEHUS, TAKUX, KaK OalluTpaIiu, FpU3uH, TurpoMutiui-b u ap. B teuenue
nocieqHux S50 yer aHTUOMOTHKM UCHONB3YIOT KaK CpelICTBO OOphOBl € pa3iuYHBIMU
¢utonarorenamMu. VCTOYHMKK 3apakeHUs pAcTeHUU (PUTOMATOrEHHBIMH MHKPOOpPTaHU3MaMHU
paznuuHbl. He cocTaBislOT HCKIIOYEHHS W CEeMEHa CaMOro pacTeHMs, WAyIIMe Ha TOCEB.
Bo3zneiicTBue aHTHOMOTUYECKOTO BEIIECTBA CBOJUTCS K 3aJlep>KaHUI0 POCTa WM TUOenu
(UTOMATOTEHHBIX MHUKPOOPTAaHU3MOB, HAXOJSIIMXCS B CEMEHAaX M BEreTaTUBHBIX OpraHax
pacTeHus.

[Tonmyuaemble mpenapaThl JOJDKHBI OBITh BBICOKOAKTUBHBIMU TPOTUB BO30OYIUTEINS
3a00JIeBaHUSI B OKpYXAIOIIeH pacTeHue cpeie, 0e3BpeTHbIMU B MPUMEHSEMBIX IJISI PACTCHHS
703aX, CIMOCOOHBIMU COXPAHSATh AHTUOMOTHUYECKYIO AaKTHBHOCTh B TEUYEHHE HEOOXOJUMOTO
BPEMEHH U JIETKO MTPOHUKATh B COOTBETCTBYIOILIUE TKAHU PACTEHUSI.

K uncny aHTHOMOTHYECKHMX BEUIECTB, HAIICANIMX HauOoJliee NIMPOKOE MPUMEHEHHE B
00oprOe c ¢uTOmaToreHaMu, OTHOCSTCS, MPEXAE BCEro, (HUTOOAKTEPHOMHUIIMH, TPUXOTEUUH U
MTOJIUMHUIIUH.

[IpumeHeHre aHTUOMOTHUKOB B TMHIIEBON MPOMBIIIIEHHOCTH MO3BOJISIET B 3HAYUTEIHLHOU
CTeTIEHH CHH3UTh JIUTEIBHOCTh TEPMOOOPAOOTKH pPa3IMUYHBIX MPOAYKTOB MUTAHHS TPHU HUX
KOHCEpPBUPOBAaHMU. A 3TO, B CBOIO oOdYepedb, obOecreuynBaeT OONBIIYI0O COXPaHHOCTH



IIPUCYTCTBYIOIHUX B HUX OMOJIOTMYECKU aKTUBHBIX BEILIECTB, BKYCOBBIX Kau€CTB, KOHCUCTEHLIUU
IPOAYKTOB. VIcrosib3yeMble aHTUOMOTHKH BO3/EHCTBYIOT B OCHOBHOM Ha KJIOCTPHIUAIBHBIC U
TepMouIbHBIC OaKTepUH, YCTOHYHBBIC K HarpeBanuto. Hanbomnee 3¢)(heKTHBHBIM aHTHOMOTHKOM
IIpU KOHCEPBUPOBAaHUM OBoleil obmenpusnan B PO u 3a pydexom Hu3uH. OH HE TOKCHYEH IS
YeJI0BeKa U MO3BOJISIET BABOE YMEHBIIUTH BpPEeMs TEpPMOOOPaOOTKH OBOILEH.

TexHonorust mpou3BoACTBa JHOObIX aHTUOMOTUKOB HEMEAULIMHCKOTO HAa3HAYEHUS, KPOMeE
T€X, YTO MCIHOJb3YIOTCS B IUIIEBOM U KOHCEPBHOM NMPOMBIIUIEHHOCTH, CTPOUTCS MO €IUHOU
cXeMme, MpeaycMaTpUBalole BCe CTAIUM ACENTUYECKOrO MPOMBIIIJIEHHOIO KYJIbTHBUPOBAHUS
[ITaMMa-TIPOIYIIeHTa U OMOCHHTE3 aHTUOMOTHKA, TPEBAPUTENbHYI0 00pabOTKY KyIbTYpaabHOU
KUJKOCTH, €€ BaKyyM-ylapuUBaHME, CYLUIKYy W CTaHAApPTU3ALUI0 TOTOBOIO MPOAYKTa IyTEM
CMEIIEHHUS C HEOOXOJMMBIM KOJIMYECTBOM HAIOJIHUTENs. B KauecTBe mocieaHux OOBIYHO
UCIOJIB3YIOT OTPYOM, KMBIXM DAa3JIMUHBIX KYJIbTYp W JIpyrHe BellecTBa OpraHUYecKodl u
HEOPraHW4YeCKOW PUPOIBIL.

JluHaMHMKa HaKOIUIEHHWsS aHTUOMOTHKA B KYJIbTYPaJbHOM >KHJIKOCTH B I0JABIISIONIEM
OOJIBIIMHCTBE CIy4aeB MMEET TUIHUYHBIM BUJ 3aBUCUMOCTH, XapaKTEepHBIA JUIsi OMOCHMHTE3a
BTOPUYHBIX META0O0JIUTOB, T. €. MAKCUMyM 00pa3oBaHHs OMOMAacchl BO BPEMEHM IMPENIIECTBYET
MaKCHUMYMY aHTHOHOTHKOOOpa3oBaHus. [103ToMy Ha nepBhIX 3Tanax KyJIbTUBUPOBAHUS LIETbIO

MIPOM3BOJICTBA SIBJISIETCS] HAKOIUIEHHE HEOOX0AUMOTO KoJindecTBa OroMacchl (aHTUOMOTHUK
IIPU 3TOM MPAKTUYECKU OTCYTCTBYET). buocuHTe3 aHTMOMOTHKA MPOUCXOAUT HAa BTOPOU CTauu
MIPOU3BOJICTBEHHOTO KYJIbTUBHPOBAHMSI B OCHOBHBIX (hepMEHTepax, MpU4YeM BpeMsi OMOCHHTE3a
MOXKET B 2-3 pa3a TIpeBblIaTh BpeMs, 3aTpauuBaeMoe Ha  KYyJIbTHBUPOBaHUE
ITaM-Ma-IpoyleHTa.

13.2 TexHonorus NoJiy4eHus MpenaparoB TETPAUKIMHA

TeTpauukiIuHbpl HAIUTM MIKPOKOE IMPUMEHEHHE KaK B MEIUIMHE, TaK U B IPOU3BOJICTBE
KOPMOBBIX IpenapaToB. Cpeay HUX AJISl CEJIbCKOT0 X03sIiICTBa MPOMBIIIIEHHOCTD BBIITYCKAET PSJI
npenapaTtoB Ha ocHoBe 7-xioprerparnukinHa (I) n 8-okcurerpanukinuna (II). 3to amdoTepHbie
COEIMHEHUS, ClIOCOOHBIE 00Pa30BbIBATH COJIU C KUCIOTAaMHU U OCHOBAHUSIMHU, IJIOXO PaCTBOPUMBI
B BOJIHBIX pacTBopax B untepnajue pH ot 4,5 no 7,5, Ho xopoiio pactBopumsl ipu pH Hmke 2,0 u
BbilIE 8,0. HeycTONYMBEI K BO3/IEHCTBUIO OKUCIUTENIEH, B TOM YHCIIE U KHCIIOPOJa BO3TyXa.

B kauecTBe NPOMBINUICHHBIX MPOAYLIEHTOB XJIOPTETPALMKIMHA HKCIOJIB3YIOT IITaMMBI
HECOBepIIeHHOro rpuba Actinomyces aurefasiens, a okcureTparkiraa — Actinomyces rimosus.

[IpoMBIIIIIEHHOCTh  BBIITYCKA€T KOPMOBBIE IIperaparbl XJIOPTETpPAlMKIMHA B BUIE
ounoBuTa-20, buoButa-40 u 6uosura-80, comepkanire COOTBETCTBEHHO YUCTOTO aHTHOMOTHKA 20,
40, 80 r B 1 kr mpemnapara u ogHoBpeMeHHo 3, 5, 8 mkr ButamuHa B12 B 1 r npenapara. Kpome
TOTO, Mpenaparthl coAepkKaT MUKPOIIEMEHTHI, OEJIO0K, )KUPbl 1 MUHEPAJIbHBIE COJIH.

[Ipu BBepeHuu OMOBUTA B palMoHbI B KoiuuecTBe 15-20 r antuOuoTHka Ha 1 T KopMma
MIPUPOCT B Macce KUBOTHBIX yBennunubaercs 10 30 %, a pacxoJ KOPMOB B CPEIHEM CHIKAETCS Ha
5-10 %. [IpemapaThl IPUMEHSIOTCS KaK CTUMYJISATOPBI POCTa MOJIOIHSIKA CEIbCKOX03HCTBEHHBIX
KUBOTHBIX U NTHUIIBI, CIIOCOOCTBYS UX JIyUIIEMY Pa3BUTHUIO M YBEIMUYEHUIO MPOTYKTUBHOCTH, a
Takke s TpOo(UIAKTHKU JKEMyJOUYHO-KUIIEUHBIX M JIETOYHBIX 3a0osieBaHuil. OHU 00NagaroT
IIUPOKUM aHTHOAKTEPHAIbHBIM CIIEKTPOM JIEHCTBUS MO OTHOIICHUIO K TPAMIIONIOKHUTEIBHBIM U
IrpaMOTPUIIATEIBHBIM ~ MHUKPOOpPraHMW3MaM, TI0 BHEIIHEMY BHUAY MPEACTaBISIOT CcOOOM
OJIHOPO/IHBIM TOPOIIOK OT CBETIO-KOPUYHEBOTO JI0 KOPUUHEBOTO LIBETA.

OKCUTETpalMKINH [ JKMBOTHOBOJICTBA BBITyckaeTcss B Qopme TeppaBura P
(pactBOpuMBIif) 1 TeppaBuTa K (kopmMoBOii).

[Tpu BBenenuun 15-20 r anTuOMOTHKA HA 1 T KOpMa IPUBEC )KUBOTHBIX YBEIMYMBAETCS HA
10-15%, omHOBpEMEHHO B TaKOM K€ CTEIIeHH

CHUKAIOTCS 3aTpaThl KOpMa.

TensiTam 1 mopocsiTaM paHHEro BO3pacTa TeppaBuT-P naercs B BUA€ BOJHBIX PACTBOPOB WIIH
PacTBOPEHHBIM B MOJIOKE.



Jnist GMOCHHTE3a OKCUTETPAIMKIMHA TTOCEBHONH MaTephall UCHOJb3yeTCsl B BHJIE CHOP CO
CpokOM XpaHeHusi mpu Temmeparype 4-6 °C no 3 wmecsueB. B 3aBOACKHX YCIOBHUAX €ro
pa3MHOKaIOT Npu Temreparype 26-28 °C B Tpu reHepauuu. JJIMTEIHLHOCTh KaXKJIOW W3 HUX
cocraBisieT 2-3 cyrok. KynbTypy mpojiylieHTa cHadaia JABaK/Ibl, pa3MHOXKAIOT B Kobax Ha 750
M ¢ 200 mur muTatensHOM cpenbl Ha kadanke (160-180 06/mMuH), 3aTeM B TIOCEBHOM arimapare.
MunenuanbHON Maccoi, MOTYy4EHHOUM B KOJIOaX, 3aCE€BAIOT MOCEBHBIC anmnaparsl u3 pacyera 700
M Ha 1 M3 aspupyemoii xuakoit ¢assl (1 06bem Bo3ayxa Ha 1 00beM cpenbl B 1 MuH).

Ha craguu ocHOBHOI ()epMEHTalMU MCHOJB3YIOT MUTATEIbHYIO Cpely TOro K€ COCTaBa,
TOJIBKO JJIs1 TIOBBITIICHHS BBIXO1a BUTaMrHa B12 B Hee 100aBIISIOT XJI0pu ] KOOaIbTa u3 pacyera |
r Ha 1 M3 cpenpbl.

[ToydeHHBI MMOCEBHOW MaTepHall TMEpeNaloT Ha CTaWi0 OCHOBHOW (epMEHTAIWH B
konuuectBe 10-15 % ot o6beMa cpenbl OCHOBHBIX (hepMeHTepoB. TexHoIornyeckre napaMeTpbl
IIPOBEJIEHUS Mpoliecca MPOU3BOACTBEHHON (PepMEHTAIIMH OCTAIOTCS MPAKTUUECKU TEMHU K€, UTO U
Ha CTaJuM KyJIbTHBHPOBAaHUS B NOCEBHOM ammapare. Ha Bcex sTamax KylnbTHUBHUpPOBaHUS
MOJJIEP’KUBAIOTCS. CTPOTO aceNTHYECKUE yCIoBHUs. B TeueHne OMOCHHTE3a MPAKTUYECKH BCEra
HaOJI0JaeTCsl 3HAUMTENbHOE MEHOOOpa3oBaHUE, MO3TOMY CTENEHb 3aIll0JIHEHUS (EpMEHTEPOB
peako mnpesbimaer 50 %, a B MOCEBHOW M OCHOBHOM ammapaTrhl IpeaycMaTpuBaeTcCs
MepHOIUUEcKas oJaya CTEPUIIBHOTO CHHTETUYECKOTO MIEHOTaCUTESL.

[Ipouecc  BbIpamMBaHUs ~ KJIETOK  MPOAYIIEHTa  BO3MOXHO  MPOBOJUTH  CTPOTO
KOHTPOJIMPYEMBIX YCIOBUSX: IPU OTIpeAeTICHHBIX 3HaueHUsAX pH cpezpl, TeMnepaType u aspaiuu.
[TonHoe Bpemst 6MocuHTe3a okcuTeTpaukianHa npu 26-28 °C cocrasnser 100-120 gacos.

B nepBblit nepuos HaOMIONAETCS] MHTEHCUBHBIA POCT MHIENUs, OBICTPO MOTPEOISIFOTCS
WCTOYHHUKHU yTiieponaa, a3zoTa u (ocdopa, TpeOyercss moBbimeHHas adparus. OOpa3zoBaHme
aHTHOMOTHKA Ha ATOW CTaJUM MPAKTUYECKH HE MPOUCXOAMUT. B KymbTypanbHOU >KUIKOCTH B
HEOOJBIINX KOJIMYECTBAX HAKAIJIMBAIOTCA MUPOBUHOTPAHAS M YKCYCHAasl KUCIOTBI, KOTOPbHIE B
JalbHENIeM KieTKa MCIoib3yeT B OHMOCHHTE3e TeTpalukinHa. Bo BTopom mnepuone
HaOJI0JaeTCsl Pe3KOEe CHUYKEHUE CKOPOCTH POCTA KIETOK M MOTPEOICHUS MUTATENbHBIX BEIECTB,
HAKOIUICHHSI MUPOBUHOTPAHON M YKCYCHON KUCJIOT HE MPOUCXOUT, OCYLIECTBIISIETCS aKTUBHBIN
OMOCHHTE3 aHTUOUOTHKA.

['oTOBYIO KYIBTYPATBHYIO KUIKOCTb, COAEPKAILYIO 10 4,5 % CyXUX BEIECTB, HAMPABISIOT
Ha BaKyyM-yIlapuBaHHe, KOTOpOe ocymecTBIAOT npHu 50-60 °C 10 copepkaHusi CyXoro BellecTBa
12-15 %. CkoHUEHTpUpOBaHHAs KyJIbTypajbHas *HUAKOCTh IOCTYIAeT Ha PACIbUIMTEIbHYIO
CYUIWIKY M BBICYHIMBAeTCS MpPH TEMIEpaTrypax BXOJSIIET0 M BBIXOJAAIIEIO TEIJIOHOCHUTENS
cooTBeTcTBEHHO 160-200 u 70-80 °C. B HEKOTOPBIX clydasiX CYHIKY KyJbTYpPaJbHOU KUIKOCTH
OCYILIECTBJISIIOT COBMECTHO C HAIOJHUTENIEM, B KadecTBE KOTOPOro OepyT CyILEHBI
CBEKJIOBUYHBIN koM H3 pacyera 250 xr Ha 1 M3 KynpTypanbHOU xuakoctu. [lonmyuaemyro npu
3TOM MacTOOOPA3HYI0 MacCy BHICYIIMBAIOT Ha BAJIbIIOBO-JIEHTOYHOM CYIIUJIKE WM Ha CYIIHIIKE C
TICEBJOKHUIISIIUM CIOEM.

[Ipemapatsl TeppaBut-5, -10, -50 mpeactaBnsitoT co0OM BBICYIIEHHYIO KYJIbTYpalbHYIO
KUJKOCTh, TOJYYCHHYIO B pe3yibTaTe BbIpalllMBaHUs MNpOAyIeHTa Actinomices rimosus u
CTaH/IAPTU30BAHHYIO MO AHTHOMOTHKY HEOOXOAMMBIM KOJMYECTBOM HamoiHutens. [Ipemapat
TeppaBuT-P mpencramisier co0oil BBICYIICHHBIH B PACHBUIMTENBHON CyIIMIKE (QUIBTpAT
KYJIbTYPaTbHOUM >KHUIKOCTH, a BBICYLIEHHBIH MOcHe (UIBTPOBAHUSA KYIbTY-PAaTbHOUN KUIKOCTH
HEPaCTBOPUMBIM OCTATOK SBJISIETCS OCHOBOM /JIsl MPOU3BOJCTBA Ipenapara TeppaBuT-K.

Jlo HeoOX0oaMMOM aKTUBHOCTH BCE Mperaparhl TeppaBUTa CTAaHAAPTU3YIOT CBEKJIOBUYHBIM
KOMOM HJTH KYKYypy3HO# Mykoil. ['0TOBBIE mpemnapaTsl pachacoBBIBAIOT B OyMa)KHbIE MEIIKH T10
20 kr, XpaHAT B TEMHBIX MOMEUICHUSIX npu Temneparype He Bbilie 20 °C M OTHOCHTEIBHOMU
BIaKHOCTHU He Oosiee 75 %. Cpok roJHOCTH MpenapaToB 6 MECALEB CO THS U3TOTOBJICHUSI.

KoHTposapHBIE BOIIPOCHI

1 HazoBuTe OCHOBHBIE METO bl TPOU3BOJICTBA AHTHOMOTHUKOB?

2 Kakue aHTHOMOTHKY HCTIONB3YIOT B ¢/X?

3 C xakuMu T1eNsIMU aHTUOMOTUKH TIPUMEHSIOT B IKUBOTHOBOJCTBE, IHIIEBOU
IIPOMBIIIJIEHHOCTH, MEIULIMHE, PACTEHUEBOCTBE?



4. HazoBute TpeOoBaHMS K AaHTHOMOTHKAM NPUMEHSEMbIM B >KHBOTHOBOJCTBE W
IITULEBOJICTBE.
5. Ha30BUTE OCHOBHBIE ATl TPOM3BOJICTBA AaHTUOMOTHUKOB.

IIpakTnueckas padora Ne8
«IToryyeHue ¢pepMeHTHBIX PeNapaToB»

Ilens 3ausaTus
O3HaKOMIIEHHE C METOIaMH TTOJTy4eHHS (DEPMEHTOB.

O6opynoBaHue U MaTepHAaIIbI
MynsTumenuiinoe obopynosanue, npezentanuu MS Office Power Point mo Teme 3anstus.
Metoiuka MpoBeIeHUs 3aHATUS U METOJUYECKUE YKa3aHHs 110 TEME.

[IpompblnieHHast TEXHOJIOTUS IPOU3BOACTBA (PEPMEHTOB

[Tonyyenune ¢QepMEeHTOB C TIOMOIIBI0 MHKPOOPTAaHU3MOB 00Jie€ BBITOJAHO, YEM U3
PACTUTENBHBIX M KUBOTHBIX MCTOYHUKOB. MHKpOOHBIE KJIETKH MPOAYLHUPYIOT Oosiee 2 ThICAY
CbepMeHTOB, KaTaJIM3UPYIOIUX ONOXMMUYECKIE pC€aKknuu, CBA3AHHBIC C POCTOM, ABIXaHUEM H
oOpa3oBaHuEeM NPOAYKTOB. MHOrue U3 3TUX (PEPMEHTOB MOTYT OBITH BBIAENIEHBI U MPOSBISIOT
CBOIO AaKTHBHOCTh HE3aBUCHUMO OT KIETKH. /[l monyueHuss QepMEeHTHBIX IpenapaToB
HCIOJIb3YIOT KaK MUKPOCKONHUYECKUE IpHObl, Tak U OakTepuu U Apoxoku. MHorna monyueHue
TEXHHYECKOTO (DEpMEHTHOTO Ipernapata KOHYASTCS NPOBEICHHEM Iporecca (hepMeHTAIHH,
OJIHaKO aKTUBHOCTH (DEPMEHTOB B KYJIbTYPaJIbHOM KUIKOCTH OBICTPO CHUXKAETCS.

[ToaTOMy HIMPOKO MPAKTUKYIOT MOJy4EHUE CYXUX TEXHUUECKUX (PePMEHTHBIX MpPErnapaTos.

B mupe mpousBoautcst okosio 20 ¢pepMeHTOB B 00beMe 65 ThIC. TOHH (@ CYIIECTBYET, KaK
npeanoaraoT 25000 depmenToB). Hanpumep, MPOMBIIITIEHHBIM CIIOCOOOM TTPOU3BOIST TaKue
dbepMeHTBl Kak aMuiasza, [JIOKOaMuiia3a, T[poTea3a, HHBEpTa3a, IEKTWHA3a, KaTaasa,
CTPENTOKMHA3A, IeJUTI0NIa3a U Jp.

Amunasel M MpOTeasbl HCIOJB3YIOT B TEKCTUIBHOM, XJieOOmeKapHON M KO>KEBEHHOM
npoMblnieHHocTH. [lekronuruyeckue GpepMeHThl MOTYT OBbITh HMCIIOJIB30BAaHbI IS Malepaluu
TKaHeW Mpu mnepepaboTKe PACTUTENBHOTO ChIPbs, HAMpUMEp MpPHU MOJIYYEHHUU JIbHOBOJIOKHA.
lenoynsie mpoTea3bl, OCOOCHHO MMMOOWIM30BaHHbIE, O4Y€Hb A(PPEKTUBHO HCHOJIb3YIOTCA B
coctaBe Morolux cpeacts. Kpome npoTeonnTuueckux (pepMEHTOB B COCTaB MOIOIIUX CPEICTB
BBOJIAIT JIMMA3y, LIEJUIIONA3y, OKCHIIA3y M aMuiia3zy Ui YAaleHHUs 3arps3HEHHil KpaxMaiabHOIro
MIPOUCXOKICHHUS.

Hcnonb3oBanne MMMOOUIN30BAHHON TIIFOKO30M30MEpa3bl ISl HEMPEPHIBHOTO MOTYYCHHUS
TJIIOKO3BI SIBIISIETCS. Han0oJiee KPYIMHBIM IPOIECCOM TaKOTo poja B Mupe. MUKpOOHbIE pepMEHTHI
AKTUBHO HCIIOJIb3YIOT B KIMHUYECKOW JUArHOCTUKE MPHU OMPEICICHUU YPOBHS XOJECTEpUHA B
KpOBU M MOYEBOW KHCIOTHL. DepMmMeHTHl mpeararoT HCHOJIb30BaTh AN OYUCTKHU
KaHaJU3alMOHHBIX M BOJOMPOBOJHBIX TPYO U T.J. U T.M. DEpPMEHTHI A MEAUIMHCKUX WM
AQHATUTUYECKUX TeJIel TOKHBI OBITh BBICOKOOYHUIIIEHHBIMH.
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Pucynok 11 — Cxema ycTaHOBKH JUIsl HEIPEPBHIBHOTO OPOYKEHUSI:

1 — Oynkep [ 3epHA; 2 — YEPBSUYHBIA TpPaHCIOPTEp; 3 — MeNbHUIA; 4 — IUKIOHHBIN
cemaparop; 5 — 3aTOpHBIN KOTed; 6 — cepHast KHUCIIOTa; 7 — U3BECTKOBAs MacTa; 8§ — MOPIIHEBHIC
Hacockl; 9 —nap; 10 — 3amapuuk; 11 — oxmanurens 3atopa; 12 — mepBUYIHBINA OpOoMITBHBIN YaH; 13
— BTOPUYHBIA OpouiIbHbIN YaH; 14 — neperonHplii anmapat; 15 — kongencarop; 16 — cOopHbIit
yaH; 17 — 6apaa

B 6uonoruueckux oobekTax pepMeHThl OOBIYHO HAXOATCS B (PMKCHPOBAHHOM COCTOSTHUU
Ha TIOBEPXHOCTH Pa3INYHBIX KIETOYHBIX CTPYKTYP - Hanbosee yacTo Ha MeMOpaHax. biaromapst
3TOMY (DEPMEHTHI COXPAHSIOT CBOIO aKTUBHOCThH UIMTEIbHOE BpeMs. B TexHooruu goiaroe Bpems
MIPUMEHSUIUCH MpenapaTbl CBOOOAHBIX (DEPMEHTOB; B TAKOM COCTOSIHUU CPOK HUX MCIHOJb30BaHUS
ObUT KOPOTKUM - OJMH MPOU3BOJCTBEHHBIN IUKII. J[71s1 MOBBILIEHUS! CTAOMIIBHOCTH BbIAEIEHHBIX
(epMEHTOB HCIOJIB3YIOT TEXHUKY HMMOOWIM3AlMM, T.€. CBS3bIBaHUS (EPMEHTOB Ha
MOBEPXHOCTH HEPACTBOPUMOI'O B BOJIE HOCUTEJS, HAI[PUMEP, OPraHUYECKUX MOJIUMEPOB, CTEKIIA,
MUHEpaJIbHBIX COJIEH, CHJIMKATOB W T.M. MIMMOOHIN30BaHHBIE (PEPMEHTHI MOXKHO JUIUTEIHHOE
BpeMsl HCIIOJIb30BaTh B OMOXMMHUYECKHUX PEAKTOpax B YCIOBUSIX HEMPEpbIBHOTO Iporecca. B
Ka)KJIOM Opranu3Me (>KMBOTHOM, PACTUTEIbHOM WJIM MUKPOOHOM KJIETKE) BCE BPEMS MMPOUCXOJIST
CJIOXHBIE TPOLIECCHl IMpEeBpalleHUs] BeulecTB. Benuka posib B 3TUX mpoleccax (epMEeHTOB —
OMOJIOTMYECKUX KaTalau3aToOpoB OENKOBOI MpUpOJbl U HE TOJbKo OenkoBoil. Kak ycraHoBieHo
(1981-1986) cBoiictBamu  ¢epmeHToB obOmamaror Takke PHK. Ownu  KaTanu3upyroT
ounosornueckue mnporecchl B kierke. Takue PHK nHazBanbl puOsH3umamu. PHK coBmemiaror B
cebe (hyHKIIMU HOCUTENeH reHeThUecKoi nHpopMauu U GpepMeHTa.

@DepMEeHTATUBHYIO aKTUBHOCTh OakTepuu U TPUOOB IMIMPOKO HCHOJB3YIOT B
MIPOMBIIIJIEHHOCTH ISl TIPUTOTOBJICHUS YKCYCHOM, MOJIOYHOM, IIaBEJIEBOM, TUMOHHOM KHUCIOT;
MOJIOYHBIX MPOAYKTOB (ChIP, allu0(DUINH, KYMBIC); B BUHOAEIUH, TUBOBAPEHUU U AP. OTPACIIIX
HapOJHOTO XO3sICTBA, a TAK)KE B )KUBOTHOBOJICTBE JIJIsl IPUTOTOBIICHUSI KOPMOB (JIPOXKIKEBAHHE).
MHoro ¢epMeHTOB colepkuTcs B JApoxokax. OHM HIMPOKO PacHpoCTpaHEHbl B MPHUPO/IE,
MTOCTOSIHHO HaXOJISTCS Ha PACTEHUSIX, 0COOEHHO Ha I[BeTaX U Mmiojaax. MHOTO UX Ha TOBEPXHOCTH
aro U (PyKTOB. ITO TUKHE OPOXOKU. J1JI MPOMBIIUICHHBIX 1eJIel BHIBEJCHBI KYIbTYpHBIEC PAchl
IpOAOKEH, KOTOpbIe OTIUYAIOTCS BBICOKOM JHEprueil pocta M pasMHOXKEHHUS, a Takke
CIIOCOOHOCTBIO PACTH HA HMCKYCCTBEHHBIX cpefaX. KymbTypHBIE OPOXOKH JENAT HA MHUBHBIE,
MeKapCKue, BUHOKypEHHbIC, KOpMOBbIe. OHM pa3nUYarOTCsl MO aKTUBHOCTH OpOKEHUs
cnupTo00Opa30BaHUIO, IO CIIOCOOHOCTH MPEeBpaIaTh Kpaxmall B caxap  T. 1.

Hpoxcku (Cyxue, MPEecCOBaHHBIE U KUAKHE) MPOU3BOIAT HAa THUAPOIU3HO-IPOXKIKEBBIX,
TUIPOJIU3HO-CIIUPTOBBIX U CYIb(UTHO-CIIUPTOBBIX 3aBOIAX.

Jlyis BBIpAIIUBaHUS JIPOMOKEH HCHONB3YIOT COJEpXKalllhe caxap OTXOAbl TEXHHYECKUX
MIPOU3BOJICTB — MENAacCHYI Oapay, OapAy THAPOIM3HO-CIIUPTOBBIX 3aBOJOB. ChIppeM JUIs
MPOM3BOJICTBA JPOXOKEH CIIy)KaT Takue THUAPOIM3AThl JPEBECHUHBI, COJIOMBI, TPOCTHUKA,
KYKYPY3HOH KOUEPBDKKHU, TIOJICOTHEYHUKOBOH JIy3TH, 000J0UYEK 3€peH TPEUHXH, poca U T. II.



TexHosornueckue OCHOBBI IIpolLlecca THAPOIM3a 3aKIKYAIOTCS B CIEAYIOIIEM.
N3menbueHHOE ChIpbE — JAPEBECUHY, COJIOMY U T. J. 3arpy’karoT B TMAPOJIM3AINIApPAT U BEAYT
npouecc ruaposusa npu t 180-195 °C u naBnenun 15 atMm. B npucyrcrBum pactsopa H,S04.
OO6pasyroruecs nmpu

ruposim3e Ipoctele caxapa nepeBoast B pactBop HO. Ilpocteie caxapa mo cBoum
CBOWCTBaM pa3JelsioT Ha cOpaknBaeMble U HecOpaxuBaemble. [Ipu cOpakuBanum caxapoB 1-if
Ipymnmsl nosiyyarT cnupT. HecOpaxkuBaemble caxapa OCTAalOTCsSl B CIIUPTOBOM Opaxkke, a mociie
OTrOHKHU CIMPTa — B THIPOJIM3HON Oap/e, KoTopast mociie 00orameHust CEpHOKUCIBIM aMMOHHEM
u cynepdocdaTrom HCHOIB3YeTCs KaK ChIphe /sl IPOU3BOJICTBA APONIKEH.

Pabouyeii KymbTypoil TpH TPOHM3BOJICTBE JAPOAOKEH CIIy)KaT BHUABI APO}NOKEH PpOJOB
Torulopsis 1 Candida. Marounyto KyJabTypy OpOXOKEH NPUTOTABIMBAIOT MyTEM Pa3MHOYKCHUS
BHayasie B JaOOPAaTOPHBIX YCIOBHUSX HA COJIOJIOBOM Cycjie, 3aTEM — B IOJIY MPOU3BOJCTBEHHBIX
YCIOBUSAX (B OTAEICHUH JUIsl IPUTOTOBIIEHUS! YUCTOM KYJIBTYpPbI APOKIKEH) Ha MEIacCOBOM Cyclie
WIM caxapOMUHEpaJIbHBIX Cpelax, U HaKOHEIl, B IPOU3BOJICTBEHHBIX YCIOBHUSAX Ha cCperaax,
HCIOJIb3YEMBIX Ha 3aBojie. MaTouyHble JPOXIKU KyJIbTUBUPYIOT B JIPOXKKEPACTUTEIBHBIX YaHAX
(bepmenTaTOpax) MPU 3HAYUTEIHHOM Pa30aBICHUHN MUTATEIBLHON CPebl BOJOW U MPOAYBAHHEM
BO3/yXa.

[MutaTenbHas cpepa — MenaccHas OapAa — IOCTYNaeT B JAPOXKKEPACTUTEIbHbIE YaHbI
nputokoM. [Iporiecc BeIpaliuBanus APOKKEH BeleTcsl HenpephIBHBIM MeToAoM. [lo okoHUYaHuun
mpolecca BBIPAIICHHYIO KYJIbTYPAJbHYIO JKMJIKOCTh C JpOXOKaMU cenapupyror. Jpoxoku
MIPOMBIBAIOT XOJIOAHON BOJIOM U TIOBOJAT 10 COCTOSIHUSA T'YCTOU CYCIIEH3UU, KOTOPYIO Peau3yIOT.

KonTponsHbIE BOITPOCHI
1 KakoBa Te€XHOJOTHS TTOJTYYEHUS IPOKKEN?
2 Kakue nuTaTenbHbIe CPEeIbl UCTIONB3YIOT ISl MPOU3BOJICTBA (PepMEHTOB?
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