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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 Henn ocBOEHUS TUCUUILIMHBI (MOTYJIfA)

HCJIBIO npenogaBaHuss AUCHUIIIMHBI «OCHOBBI OHMOTEXHOJIOTUNY SBIIAETCS HU3Y4YCHUC
COBPECMCHHOI'O COCTOSAHUA U TIICPCIICKTHUB pPa3BUTHUA OHOTEXHOJIOTUNA Ipu HCIOJIB30BAHUHA
O0MO000OBEKTOB U

6I/IOMOJICKyJI B ITPOMBIINIJICHHOM ITPOU3BOACTBEC ITPOAYKTOB ITUTAHUSA, CCIIbCKOM XO3SIUCTBE
U OKpYXKaloIleH cpere.

2 MecTo AMCUMILTUHBI (MOYJIS]) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucturnnuna OCHOBBI OMOTEXHOJIOTUH BXOJUT B BapUATUBHYIO YacTh Y4eOHOTO TUIaHA
00pa3oBaTebHON MPOTPAMMBI.

Jnst  w3ydeHus  TUCHMIUIMHBI ~ HEOOXOJWMBI  3HAHUS  (YMEHUsA,  BIIQJICHUSA),
chopMUpOBaHHBIC B PE3YAbTATE U3YUEHUS JUCITUTUTHH/ TIPAKTHK:

Ananutndeckas xumusa 1 DXMA

be3omacHOCTh )KU3HEAEATETLHOCTH

buoxumus

KonnonnHo-xuMudeckue aceKThl MUIEBBIX TEXHOJIOTHI

XUMHS TALLA

DOU3HOJIOTHS TUTAHUS

AHaTOMUSI TTUIIEBOTO CHIPhS

BBenenune B HanpaBiieHHe

3HaHus (yMEHUS, BJIAJICHUS), TIOTYYSCHHBIC TIPH U3YYCHHUH JAaHHOW JUCIUTUTHHBI OyayT
HEOOXOUMBI JJIsl U3yUEHUS TUCITUTIINH/TIPAKTHK:

Hayunbie acriekThl B3aUMOJEHCTBUS MTPOAYKTOB MTUTAHMS C YIAKOBKOM

[TumeBast MEKpOOHOIOTHS

TexXHOXMMUYECKUH KOHTPOJIb TPOTYKTOB TUTAHUS

ABTOMAaTH3aIMS TEXHOJOTHYECKUX MPOIECCOB B MHUILIEBON OTpACIU

bezonacHOCTh MPOIOBOJILCTBEHHOTO CHIPBS M MTPOAYKTOB MUTAHUS

3 KomnereHnnuu odyuaruierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHSI

AUCUUIJIMHBI (MOIYJIs) U IVIAHUPYEMBbIE pPe3yJbTAThl 00y4YeHHsI

B pesyaprare ocBoeHus AUCHUIUIMHBL  (Monynsi)) «OCHOBBI  OMOTEXHOJOTHNY
oOyuarouuiics 10JKeH 00s1agaTh CiaeIyIOIUMUA KOMIIETCHITUSMHU:

CtpyKkTypHBIT [TnanupyemMblie pe3yabTaThl 00ydeHUs
AJIEMEHT
KOMITIETEHIINH

IIK-5 cnoco0HOCTBHI0 HCIOJIb30BATH B MPAKTHYECKOM 1eITeJIbHOCTH ClelUAJIN3MPOBaAHHbIE
3HAHUST (PYHIAMEHTAJbHBIX pa3iejioB (PU3HMKH, XHUMHUH, OHMOXMMHH, MATeMATHKH sl
OCBOEHHS (puzngecknx, XHMHYECKHX, OHOXMMHYECKHX, OMOTEXHOJIOrHYECKHX,
MHUKPOOHOJI0THYECKHX, TeII0GU3HIEeCKHX MPOLECCOB, MPOUCXOISIIIUX MPH MPOU3BOACTBE
NPOAYKTOB MUTAHUS U3 PACTUTEHHOIO ChIPbA

3HaThb - MOJIEKYJISIPHO-OMOJIOTHYECKUE OCHOBBI TEXHOJIOTUM PEKOMOMHAHTHBIX
T'€HOB M X BO3MOKHOCTH JUISI [TOJTy4€HUS] HOBBIX BUJOB MPOIYKIINH;

- OMOTEXHOJIOTUYECKUE CTIOCOOBI MOTyUeHHsI HEOOXOJUMBIX YETIOBEKY
BEILECTB U MPOTYKTOB.

- BBICOKOA(PEKTHBHBIE (POPMBI MUKPOOPIaHU3MOB, KYJIbTYPHI KIETOK U
TKaHEH pacTeHuil, KUBOTHBIX WJIM U30JUPOBAHHBIX U3 KIETOK




YMmeTn . . . N
- IIOJIB30BATHCA OCHOBHOM, JOIIOJIHUTCIIBHOU H CHpaBO‘IHOI/I J'II/ITepaTypOI/I 10 BOHpOCﬁM

6I/IOTGXHOJ'IOFI/II/I, TEPMUHAMHU 6I/IOTCXHOJ'IOFI/II/I;

- (I)OpMI/IPOBaTL YMEHHA BBIABJIATH U aHAJIU3UPOBATH HH(bOpMaHHm, CHOCO6HyIO MpUBOJAUTDH
K NOABJICHUIO U PA3BUTHIO HOBBIX HaHpaBJ’IeHI/Iﬁ 6I/IOT€XHOJ'IOI‘I/II/I;

- OLICHUBATb HOBBIC TEXHOJIOTUU C YUCTOM HX SKOHOMHUYCCKOI'O 3(1)(1)€KTa;

- COCTaBJISATh TUIIOBYIO CXEMY OMOTEXHOJIOIHYECKOT0 IIpOU3BOACTBA.

Bnazets

- HaBBIKaMH pabOTHI C MUKPOOPTaHM3MaMHU-TIPOTyLICHTAMH;

- HaBBIKAMU BBHINOJHEHHS aHalIW3a IPOIYKTOB OWMOTEXHOIOTHYECKOTO IPOU3BOJICTBA
(PU3UKO-XMMHUYECKIMHU METO/IaMHU;

- HaBBIKaMH MOJIyYEHUSI TOCEBHOTO MaTepHalla U3 YHCTHIX KYJIBTYP;

- BIajeTh HaBbIKaMH (OPMUPOBAHUS TPELIOKEHHH 10 TIyOOKOW mepepadoTKe,
MoAN(HUKAIUY TEXHOIOTMYECKOT0 Mpoliecca NepepadoTKH 0TXO/I0B.




4. CTpyKTypa, 00bEM 1 coiepKaHMe TUCIUIIIHHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh JUCIMIUIMHBI COCTaBIsieT 4 3a4eTHhIX eauHull 144 akaja. 4acoB, B TOM
qucie:
— KOHTaKTHas paboTta — 72 akaJl. 4acoB:
— aynuropHas — 68 akaj. 4acos;
— BHeayIUTOpHas — 4 aKkajl. 4acoB
— caMocTosATenbHas padoTa — 36,3 aka. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

@Popma arrecTalnuu - 3K3aMeH

AynnTopHas
KOHTaKTHast ;E g
aGora 2z dopma TeKyLero
a =
= P o X . KOHTPOJIS
Paznen/ rema 2 | (B axan. yacax)| & £ Bu camocrositensHOM ClIeBACMOCTH 1 Kox
JIACIIATUTHHBI 2 [ paboThI Y ., | KoMmereHUnH
3 g & MPOMEKXYTOYHOM
MPaKT. [t<!
Tex. | ™ 2'S aTTecTaluu
3aH. | O &
1. Pazpen Nel
Tema 1.1. buomexnonoeus
xak nayka. Cospemennoe
cocmosiHue GUOMexXHON0UU.
CamocrosiTesnpHOe
Llenp u3yueHUs TUCLUIUIAHBL, 610 N 6
OCHOBHBIC TIOHSTHS. JTarbl 2 2 MBYHCHHE YACOHOMN U POBEpotHas pabota IK-5
' Hay4HOH JIUTepaTypshl. Nel
DAasBUTHA ~ M HATIDABIICHIA Pabota ¢ 31eKTpOHHBIMH
OuorexHonoruu. OCHOBHbIE P
OubnuoTexamu.
HaIpaBJICHUS] B
OUOTEXHOJIOTHH.
5 IMoxnroroBka u BBINOIHEHHE
1.2 Teopemuueckue ocnogel MNPaKTHYECKHX PaboT:
ouomexnonocuu. Craguu U - Nel «O0mactu
KUHETHKA pocra HPUMEHEHUS C—
MHKPOOPIaHH3MOB. OUOTEXHOJIOTUH HDAKTHICCKOI
[ponyxrsr MHKpPOOHOTO 2 on 63 Brinonnenue gomanisero p AGOThL [K-5
OpoxxeHusi u Merabonusma. ' 3aJaHusL. ILOMalljuH;m aGora
Crioco0bl  KyJIbTHBUPOBAHUS CaMmocTosTenbHOe Nl p
MUKPOOPTaHU3MOB. U3ydeHue yaeOHol U -
KynbTHBUpOBaHUE KMBOTHBIX Hay4HOI JIUTepaTypHl.
U PACTHUTEIIBHBIX KIETOK. Pab6ota ¢ 3nexTpoHHBIMU
6ubaroTexamMu
HUroro nio pazneny 4 21 8,3
2. Paznen Ne2




TTonroToBka ¥ BBIMOTHEHUE
MIPaKTHYECKUX paboT:

2.1 Obwas -Ne 2 IpuroroBienue
buomexnono2uyeckas cxema MTUTATEIBHBIX OCHOB, CPel 1
npou3eo0cmea  NPoOyKmos JIOTIOJTHUTEITLHBIX 3amura
MUKPOOHO20 cunmesa. pacTBOpOB» NPaKTHYECKUX
[Ipurorosnenue 6 BrmmonHenne  momariHero pabor. IK-5
[TUTATEeIBHON cpefpl. 3aJaHus. IpoBepounas padora
[Tonyuenue IIOCEBHOTO CamMmocTosTenpHoe Ne2
MaTepuana. Beinenenne n3ydeHue  yuyeOHOH M
LIETIEBOT0 MPOJIYKTA. HAy4HO# JIUTEPaTypHI.

Pabora C 31EKTPOHHBIMU

OubIMoTEeKaMU

IMoxnroroBka ¥ BBIOIHEHUE
2.2 buomexnonozuueckoe MPaKTHYECKUX PaboT:
npou3eoo0Cmeo  gewjecms U - Ne3 «BnusHHE pa3HBIX
COeOUHeHUll, UCNONb3YeMbIX 6 PEKHMMOB CTEPHIIM3ALMH HA C—
nUWesoti NPOMbIUIEHHOCU. rudesb MUKpPOOPIaHH3MOBY; .

NPaKTHYECKOU
Ilonydenne  muILEBBIX U 6/411 Beimonnenue  gomariHero paBoTEL K-5
amuHokucior.  [omyyenue 3a7aHusL. K 6
OHTpOJIbHAs paboTa

JMIHAOB,  CTEPOMIOB U CamocrosTesbHoe Nol
BUTAMHHOB C  IOMOIIBIO u3ydyeHue  yd4eOHOH U -

MHKPOOPTaHM3MOB M HX
MIPUMEHEHHE.

HAy4YHOU JIUTEPATYPHI.
PabGora ¢ oneKkTpoHHBIMHU
6ubanorexamu.




2.3.Ilonyuenue gepmenmmvix

npenapamos. Ilonsitue
TloAroToBKa W BBITIOIHEHHE
(depMeHTEI H  (epMEHTHBIE
MPaKTHYECKUX paboT:
mpenaparbl. XapaKTepUCTHKA
- Ne 4 «OcHOBHBIE CTaIuU
aKTUBHOCTH (hepMeHTHBIX
OHMOTEXHOJIOTNIECKOT'0
TIpernapaToB. [Momyuenne
TIPOM3BOICTBAY.
(epMEHTHBIX TIpernaparoB ¢ 3ammTa
BbInosiHEHHE  JOMAIITHETO
TIOMOILIBIO 2 4 MPaKTUIECKUX paboT
3aJaHus.
MHKPOOPTaHU3MOB.
CamocTosTensHoe
IlpumeHenne  (epMEHTHBIX N
N n3ydeHune  y4eOHOH U
MperapaToB B IHIIEBON o
HAYYHOM JINTEPATYPHI.
MIPOMBIIIIEHHOCTH.
PaGora c SnEKTPOHHBIMU
IMMOOHIIM30BaHHbIE
OoubIIMoTEeKaMH
depMeHTHI B JIe4eOHOM
MTUTaHNUH.
Utoro no pazneny 8 | 16/41
3. Paznen Ne3
TToAroToBKa U BHINOJIHEHHE
MPaKTHYECKUX paboT:
- Ne5 «O3HaxkomiieHHe C
3.1. Ilpumenenue memooos TIPON3BOCTBEHHBIMH
2EHHOUL UHIICeHepUl U JIMHUSIMH U TEXHOJIOT UMK
| /{HK-mexnonoeuil, HU3TOTOBJICHUS TOMY4YEHHS.
OCHOBaHHBIX Ha IepeHoce OuonpenapaToBy;
TFeHETHYECKOro MaTepHana 13 - Ne6 «YmpaBienue, 00bEKThI 3amura
OJTHOTO Y KOHTPOJIb MpPaKTHYECKHX paboT
" N 2 |4 4 P p P TK-5
opraHu3ma B Ipyrou. OHMOTEXHOJIOTHUECKUX KonTponpHas pabora
Pectpunupyromiue IIPOLIECCOB. Ne2
SHJOHYKJIEa3bl. OcHOBHOE 000pyIOBaHUE
[Tna3muHBIE BEKTOPBI. TP P THID).
Co3nianue U CKpUHHUHT CamocTosITenpHOe N3ydeHne
OUOIHOTEK. y4eOHOW 1 HayqHOU
JIUTEPaTypBI.
Pab6ora ¢ snekTpoHHBIMU
O6ubmoTeKamMu
ToaroroBka u BHINOIHEHUE
MPaKTHYECKUX PaboT:
-Ne7 «buorexHonoruyeckue
CHCTEMBI IIPOU3BOJICTBA.
3.2 Ocnognvle  smansl Bri60op onTUMaIbHBIX
co30anust mpaceennvix YCIIOBHI — CHCTEMBI
OpPeaHU3MOG: npokapuom, YKH3HEOOECTICUCHUSI
|pacmenuii  u  orcusommulx. Onoo0OBeKTa I OnocuHTe3a | 3atura pedepara.
BuorexHonorus B 10/411| 6/2| 10 |u MakcHMaabHOTO BBIXOIA KonTponpHas pabora IK-5
’KMBOTHOBO/ICTBE, LETIEBOTO MPOIYKTa»; Ne3
BETEPUHAPHH, -Ne8 «OcHOBBI
PACTEHHEBOCTBE U MHUIIEBON OMOTEXHONOT U
MIPOMBILLICHHOCTH. MPOU3BOJICTBA M KOHTPOJISI
AHTHOHOTHUKOB).
CaMocTosTeTbHOE U3yUCHUE
yueOHOI 1 HAydHOU
JUTEPATYPBL.




Pasznen 4. Dxonoruueckas

IlonroroBka u BBINOIHEHUE
MIPAaKTHYECKUX PadoT:

omorexuonorus. Tema: -Nol1 «OCHOBBI Samra
buonozuyecKue Memoowl OHOTEXHOJIOT NI IPAKTHYCCKIX
OYUCTKU COKOB. npou3BOACTBA U  KOHTPOJIA p pa6o’r
AQHTHOUOTHKOBY. )
10/41| 6 10 C Jomamnss pabora IK-5
AdpobHBIE M aHA’POOHBIE aMOCTOATCIIBHOC  M3YHCHHC No2
TIPOLIECCHI O4YHUCTKH, yueGHol " HayaHoH KonTponsHas pabora
VTHITH3AIHS TBEPIBIX JIUTEPaTypel. Nod
OTXOIOB OUHCTKA PaGora c  9JEKTPOHHBIMH
9
3a30BO3/YIIHBIX BEIOPOCOB. OubHoTEKAMH.
Paznen 4. [IpombiniuieHHOE
MPUMEHEHHE COBPEMEHHBIX
16/4
HUroro no pazneny 22 " 24
4. Dx3aMeH
CaMocTosTENFHOE H3YdEeHHE
yueOHOIl 1 Hay4HOMH
4.1 TloaroroBKa K 9K3aMeHy JIUTEPATYPBI. Ok3ameH IK-5
Pabora ¢ 371eKTpOHHBIMU
OoubimoTexamu.
Uroro no pazneny
34/8 | 34/1
Uroro 3a cemectp 36,3 JK3aMeH
)4 0)41
34/8 | 34/1
Uroro no nucuuruinae " o 36,3 JK3aMeH I1K-5




5 Obpa3oBaTe/ibHbIE TEXHOJIOTUH

B mpomecce mpenonaBanusi IUCUUIIIUHBL «OCHOBBI OHOTEXHOJIOTHH» MPUMEHSIOTCS
TpaJAUIIMOHHAS U MOIYIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlekuuu MpOXOJAT KaK B TPaIUIMOHHON (opme, Tak U B (popMax BBOJHOW JIEKIUU U
mpoONIeMHBIX JeKIUHA. Ha BBOJHBIX JEKIUSAX MPOUCXOTUT 3HAKOMCTBO OOYYAFOIIHUXCS C
Ha3HA4YCHHEM M 3aJlauaMM Kypca, €ro POJbl0 U MECTOM B CHCTEME Y4E€OHBIX TUCHUILIIMH U B
CUCTEME IMMOJrOTOBKH OakanaBpa. TeopeTnyueckuii MaTepual Ha MPOOJIEMHBIX JICKIUAX SBIISETCS
pEe3yJIbTaTOM YCBOCHHS IOJIYYEHHOW HHQPOPMAIMH TOCPEICTBOM IOCTAHOBKH IMPOOIEMHOTO
BOIIPOCA U TIOUCKA MyTEH €ro perieHusl.

JIeKMOHHBIN MaTepual 3akKpeIuvisieTcss B XOJIe MPAKTHYECKUX paboT, Ha KOTOPBIX
BBITIOJTHSIFOTCS TPYIITIOBBIC U MHANBUIyalIbHBIE 3aJaHUs 110 TIpoiieHHo Teme. [Ipu npoBenenuun
MPAKTUYECKUX PpabOT HCIOIB3YETCSI METOJl KOHTEKCTHOTO OOYy4YEeHUs, KOTOPBIN MO3BOJISET
YCBOUTBH MaTepHaJI IyTeM BBISBJICHHS CBSI3€H MEXITY KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHUEM.

CamocrosiTenpHas paboTa CTUMYIUPYET OOYJarOIIUXCsl B MPOIIECCE PEIICHHUs 3a/1a4 Ha
MPAKTUYECKUX 3aHATHUSAX, TPHU TOATOTOBKE K KOHTPOJBHBIM M TPOBEPOYHBIM paboTam,
BBITIOJTHEHUH JIOMAIITHETO 33JJaHUsI U UTOTOBOM aTTECTaIUH.

6 YueOHO-MeTOAMYECKOE 00ecTeueHne CaMOCTOSATEIbHO padoThl 00yUYarouuXxcst
[IpencraBneno B npuioxeHuu 1.

7 OueHo4YHbIe CPeACTBA ISl IPOBeeHHs] IPOMEKYTOYHOI aTTecTaluu
IIpencraBieHsl B IPUIOKEHNN 2.

8 YueOoHO-MeTOAMUYeCKOe U MHPOPMAIMOHHOE o0ecnevyeHue TUCIIUIIIMHBI (MOLYJIs1)

a) OcHoBHas JUTEpaTypa:

1. bemokypoBa, E. C. buorexHoysorusi mpoayKTOB pacTUTEILHOTO MPOUCXOXKICHUS
yuebnoe nocobue / E. C. bemokyposa, O. b. UBanuenko. — Cankr-Ilerepoypr : Jlanp, 2019, —
232 ¢. — ISBN 978-5-8114-3630-9. — Tekct : ojexkrpounsiii //  JlaHb
aNIeKTpOHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/reader/book/118619/#
(mara oopamenwus: 03.10.2020).

2. Yeunna, O. H. O6mias 6uotexHoorus : yaeoHoe nocobue mjist By3os / O. H. Ueunna.
— 2-¢ u3., nepepad. u mon. — Mocksa : U3znarenscTBo HOpaiit, 2019. — 231 ¢. — (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 oopamenwus: 03.10.2020).

0) lonoiHUTEIbHAS JIMTEpaTypa:

1. AxumoBa, C. A. buorexnonorus: [Ipaktukym / Axkumosa C.A., - 2-¢ u3[., nepepad. u
norn. - Bonrorpan:Bonrorpanckuii rocynapctBeHHbli arpapHbsiii ynusepcuter, 2018. - 144 c.:
ISBN. - Tekcr : osnekrponssii. - URL: https://new.znanium.com/read?id=335799 (nmara
obparmmenwus: 03.10.2020). — Pexxum gocTyma: mo moamucKe.



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 u. Yactp 1 : ydeOHHMK U IPaKTHKYM JJIsl aKaJIeMUYecKoro OakaigaBpuara /
nox obmeit penakuueii H. B. 3arockunoii, JI. B. Hazapenko. — 2-e u3., ucrp. u 1on. — MockBa

. UzpmarensctBo IOpaiit, 2019. — 170 c. — (bakanaBp. Axagemuueckuir kypc). — ISBN
978-5-534-07410-9. — Tekcr : onekrponnsiii // OBC [[Opaiir [caiit]. — URL:
https://www.biblio-online.ru/viewer/biotehnologiya-v-2-ch-chast-1-437436#page/1 (mata

obpamenus: 03.10.2020).
3. buorexnosorus. B 2 u. Yacth 2 : yd4eOHHMK U IPAKTUKYM JJIsl aKaJIeMA9YecKoro OakaiaBpuara /
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IIpuiaoxenue 1

Y4yeOHO-MeTOANYECKOE 0O0ecTieYeHre CAMOCTOAATeIbHOIH padoThl 00y4arouxcs

[lo pmuctummmae «OCHOBBI — OMOTEXHOJOTMM» — IMPEIyCMOTpEHa  ayAuTOpHAas W
BHEAYIUTOPHAs CaMOCTOSTEIbHAsl paboTa 00yJaIOmUXCS.

AynutopHas caMoCTOsITelIbHAass paboTa OO0y4aroUXCs IPEANOJIaraeT BbIIIOJHEHHE
MIPaKTUYECKUX paboOT U cAaya KOHTPOJIbHBIX U MPOBEPOUYHBIX, KOHTPOJIbHBIX PalOT.

BaeaynuropHas camocTrosATenbHas pa0oTa o0O0y4arolMXcs OCYHIECTBISIETCS B BHUJIE
U3y4YEHMs] JIMTEpaTypbl IO COOTBETCTBYIOLIEMY pasfely C IpopadOTKOM Marepuana Hu
BBINIOJIHEHUS IOMAIIHUX 33aHUH.

Ilepeyenn mpakTu4yeckux pador:

-«O0nacTu mpuMeHEeHUs: OMOTEXHOJIOT U,

- «[IpuroroBneHne NUTATENBHBIX OCHOB, CPEJl M IOTIOJTHUTEIBHBIX PACTBOPOB»;
- «BnausiHue pa3HbIX PEeKUMOB CTEPUIN3ALMHI Ha THOETh MUKPOOPTaHU3MOBY;
«OCHOBHBIE CTAJIUH OMOTEXHOJIOTUYECKOTO TIPOU3BOJICTBAY;

- «O3HaKOMJICHHE C MPOU3BOJICTBEHHBIMU JIMHUSMU U TEXHOJOTHSMH H3TOTOBJICHUS
MOJIy4eHUs1 OMoIpenapaToB»;

- «YrpaBieHue, 00beKThl M KOHTPOJIb OMOTEXHOJIOTUYECKUX TpolieccoB. OCHOBHOE
o0opynoBaHue IPEITPUITUN;

- «bHOTEXHOJIOTHYECKHE CHUCTEMBbI MPOM3BOJACTBA. BBIOOp ONTHUMANIbHBIX YCIOBUH —
CHCTEMBI XN3HeoOecieueHnsT 0M000BeKTa I OMOCHHTE3a M MAKCHUMAILHOT'O BBIXO/1A IEJIEBOTO
MPOJIyKTa»,

- «OCHOBBI OMOTEXHOJIOTMH ITPOU3BOJICTBA U KOHTPOJISE aHTUOMOTUKOBY.

- «[Tomyuenue pepMeHTHBIX IperapaToB»

- «IIpumenenune Meto10B reHHoM nHxxeHepuu u JIHK-texnonoruin»

IIpumepHble 3a1aHus 1151 BBINOJHEHUS IPOBEPOYHOii padoThl Nel

1.Yt0 Takoe GuotrexHosorus?

2. Kakue Bompochl U3y4aeT NpoMbIIUIEHHAs MUKPOOUOJIOTHs?

3.KaxoBsl 065acT mpuMeHeHHsI OMOTEXHOJIOTUH B MUILEBOI MPOMBIILIEHHOCTH ?

4. Kakue otpaciu GMOTEXHOJIOTUH BBIACISIOT U UTO OHU U3y4aroT?

5.Kakue BBIIENAIOT IEPUO/Ibl B PA3BUTUU OMOTEXHOJIOTUU U B 4YEM UX 0COOEHHOCTH?

IIpumepHbIe 3a1aHUsA VISl BLINOJHEHUS IPOBEPOYHOIl padoThl Ne2
JlaiiTe XxapakTepUCTUKY MOHATHIO «OMOTEXHOIOTHUS»
Kaxkosa poub Jlyn [lacrepa B Onorexunonorun?
[Tepeuncnure, Kakue pasaeaspl OMOTEXHOIOTUH BBIIEISIOT?
Kakue MUKpoOpraHu3Mbl Ha3bIBAIOTCS MPOYIIEHTaMU?
[Tepeuncnure oOs3arenbHbIe TPEOOBAHHS K MUKPOOPTraHU3MaM, KOTOPBIE HCHOJIb3YIOT B
MPOMBIIUICHHOCTH.
6. UYto Takoe cenexuus?
7. YTO Ha3bIBAIOT CBEPXCUHTE30M?
8. Kaxkue myrarennslie (akropsl Bel 3Haere? [IpuBenute npumMepsl.
9. Yewm 3aHMMaeTCs reHeTHYECKasi HHKEHepHsi?
10. Ilepeumcnute OTpaciu, B KOTOPBIX IpUMeHsieTca ouoTexHonorus. Ilpuseanre npumepsl
11. Tlepeuuncnute cTaAuu pocTa MUKPOOPraHU3MOB. JlaiiTe KpaTKyt0 UM XapaKTepPUCTHUKY.
12. Kaxue MeTa®oJINThI Ha3bIBAIOT IEPBUYHBIMHU, & KAKME BTOPUYHBIMU ?
13. Tlepeuncnute, Kakoe ChIPbE MCIOJIB3YIOT B OMOTEXHOJOTMUECKOM MTPOU3BOJICTBE?
14. TlepeuncnuTe KOMOOHEHTHI MUTATEIBHBIX CPE]
15. UYro Takoe pepmeHTanus’?
16. Ha xakue BuAbI MOAPA3AEISAIOTCS MPOLECCH] KYIbTUBUPOBAHUS?

okrwNPE



17. B uem oTiin4He NOBEPXHOCTHON U MTyOMHHOU (pepMeHTALINU?

18. B uem 3akmrouaeTcs HOBEPXHOCTHBINA CMIOCOO KYIbTUBUPOBAHUS?

19. Buusl mpoMexXyTOCHOTO KyJIbTHUBHpOBaHUs. KpaTkas XapakTepuCTHKA.
20. B gem 0coOEHHOCTHh HEMPEPHIBHOTO KYJIbTHBHUPOBaHU? Bupl.

IIpumepsl 3aaHuii 1JIs1 BHINOJHEHUS] KOHTPOJIbHOI padoThl Nel

1 sapuanm

[lepeuncnure  TpeOOBaHUS, TMpenbsBIAEMbIE K  MHKpPOOpPraHM3MaMm IpH  HUX
KYJIbTUBUPOBaHUH.

[lepeuncnure da3pl pocTa MUKPOOPTaHU3MOB.

UYTto Takoe nepuou4eckoe KyJbTUBUPOBAHHE?

Uro Takoe pepmentep? Ilepeunciure THIBI (PEPMEHTEPOB.

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

2 sapuanm

[lepeuncnure OCHOBHbIE HANIPaBJIEHNUS B OMOTEXHOIOTUHU.

Uro takoe pepment? Kimaccudukanust GepMeHTOB, MPUBEIUTE TPUMEPHI.

KakoB cocTaB nuTaTenpHbIX cpea Juisi OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA.

UYTto Takoe HenpepbIBHOE KYJIbTUBUPOBAHUE?

Uro Takoe BropuuHble MeTaboiutThl? [IpuBeaure npumepsl. B kakoil ¢ase pocta oHu
CUHTE3UPYIOTCA?

IIpumepsl 3a1aHuMi 1JI BHINIOJHEHHSI KOHTPOJIbLHOM padoThl Ne2
Bapuanm 1
1. ITonyyeHne TMMOHHOM KUCJIOTHI U €€ TPUMEHEHUE B MUIIEBON MTPOMBIIILIEHHOCTH.
2. KoHCepBUpPOBaHHbBIE OBOIIY U JPYTU€ MPOTYKTHI.
Bapuanm 2
1. HampaByieHHBIN CUHTE3 MUKPOOPraHU3MaMU MOJIOYHOM M YKCYCHOM KHUCIIOT.
2. TIpoxyKThl U3 COM, MUKPOMHIIETHI B MPOU3BOJICTBE MUILEBBIX MPOAYKTOB M3 CHIPbS
PacCTUTEIBLHOTO MPOUCXOKICHHUSL.
Bapuanm 3
1. HanpaBieHHBbIi CHHTE3 MHUKPOOpPraHM3MaMHd BHTAMHMHOB W aMHUHOKHUCIOT. Ux
MIPUMEHEHHE B MUIIEBON IPOMBIIIITIEHHOCTH.
2. DbUOTEXHOJIOTWYECKHE TMPOLECChl B MUBOBApeHUU. [lepCHEKTUBBI  Pa3BUTHS
MTUBOBAPEHHUSL.
Bapuanm 4
1. Tlomyyenne Omomacchl MUKPOOPraHU3MOB Kak HMcTOouHWKa Oenka. [Ipenmmymiecta u
HEJOCTAaTKU PA3IMYHBIX TPYII MUKPOOPTaHU3MOB.
2. buorexHooruueckue mpouecchl B BUHOACTUH.
Bapuanm 5
1. HampaBneHHsI#1 cuHTe3 MUKpoopranusmamu gepmeHToB. Homenkmnarypa ¢hepMeHTHBIX
MpernapaToB MUKPOOHOTO MTPOUCXOXKICHUSI.
2. IlomyueHue ciupTONpPOYKTOB.

IIpumepsl 3aqaHuil 1JIs1 BBINOJHEHUS] KOHTPOJIBbHOM padoTsl Ne3

1. Tlepeuncanute HOCUTENH A1 UMMOOMIN30BAHHBIX (PEPMEHTOB.

2. Ilepeuncnure Kiacchl aHTUOMOTHKOB.

3. Ilepeuncnure HCTOYHMKH (PEPMEHTOB >KUBOTHOTO INPOUCXOKICHHUS U MPHUMEHEHUE
3THUX (pepMEHTOB.



4. Kaxoii BUTaMUH TOJY4YalOT C TOMOIIBI0O MUKpOCKomuuecknoro rpubda Eremothecium
ashbyii?

5. IlpencraBpre MHUKPOOHMOJOTHMYECKHH CIIOCOO TMOTyYeHHs] YKCYCHON KHCJIOTHI, Kakue
0aKkTepHUu B TOM Y4acCTBYIOT?

6. Kakue criocoObl HCHIONB3YIOT ISl TOTYYEHHS] OPraHUYECKUX KUCIOT?

7. Kakue BOIOpPOCIM M MHKPOCKOIMYECKUE TIPUOBI HCIOJIB3YIOT Ui TOJy4CHUS
KOpPMOBOTO Oerka?

IIpumepsl 3aaHuil 1J1s1 BHINOJHEHUS] KOHTPOJIbHOI padoThl Ne4

1. Beibepure mpoIyKThl, KOTOPBIE MOIYyYar0T MaJOMacCIITaOHBIM CLIOCOO0OM
OMOTEXHOJIOTHYECKOTO TIPOU3BOJICTBA:

a) MUIIEBbIE TPOTYKTHI;

0) OeT0K OJTHOKJIETOYHBIX OPTaHU3MOB;

B) JIEKapCTBEHHBIE TIPENapaThl;

T') HUIIEBbIe JOOABKHU.

2. MUKOIIpOTEUH — 3TO:

a) IPOJYKT MUKPOOHOTO OeiKa;

0) pacTUTEIBHBIN OETIOK;

B) IPOJYKT I'puOHOTO OelKa;

I') )KUBOTHBII O€JOK.

I') MOJIOYHYIO M MAacJI€HYIO0 KHCIIOTHI.

5. Ha kakoM U3 HIKETPUBEICHHBIX ATAIIOB TIPOU3BO/ICTBA ChIPA UCHOIB3YIOT (PEPMEHT PEHUH?
a) CO3peBaHuE;

0) CTBOpaXMBAaHHUE MOJIOKA,;

B) 3aCEB MOJIOKA MOJIOUHOKUCIIBIMU OAKTEPHSIMU;

T') MpeccoBaHue B POPMBI;

1) TepMOOOpabOTKa.

8. Kakoii 31mak sBis€TCs TpaAUIMOHHBIM UCTOYHUKOM TOJIMCAXapHUI0B B MMBOBAPECHUM ?
a) TMIICHMIIA,;

0) oBec;

B) SSUMEHB;

T') POXb.

9. Yto Ha3BIBAIOT COJIOIOM?

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

0) BOAHBIN pacTBOP SKCTPAKTUBHBIX BEIIECTB PACTUTEIHHOTO CHIPhS, IPEeTHA3HAYCHHBIHN K
cOpaXMBaHUIO;

B) COMPTOBOM PacTBOP IKCTPAKTUBHBIX BEUIECTB PACTUTEIHHOTO ChIPbS.

10. Jlns uero BUHOTpaa A0 OT’KUMA OKYPHUBAIOT CEPHUCTHIM ra3oM?

a) JUTsl TIOJTY4EHHUsI OCOOBIX BKYCOBBIX KauecTB;

0) /Ui Mo1aBNeHUS ACWCTBUS HEBUHHBIX JIPOXKKEIL;

B) JJIs IPEIOTBPAILIEHUS TOTEMHEHHSI COKa.

11. Kak Ha3bIBaeTCsS BTOPUYHOE OpOKEHUE, KOTOPOMY IOABEPratoTCs NEPBOCOPTHBIE BUHA MTPH
XpaHeHuun?

a) TUMOHHOE;

0) MOJIOYHOKHCIIOE;

B) CIIUPTOBOE;

T) s10JI09YHO-MOJIOYHOKHUCIIOE.

12. Ha3oBuTE MUKPOOPIraHU3MBI, IPUMEHsIEMbIe B BOCTOUHOM KyXHE Ul (hepMEHTAIUU PHIObI:
a) KHCI0TOOOpasyrolue 6akTepuu;

0) TuiecHeBbIe TPUOBL;

B) JPOXIKHU.



IIpumepsl 3aaHuil 1JIs1 BHINOJTHEHUS] KOHTPOJILHOM padoThl NeS

1. Ha3oBuTE MUKPOOPraHU3Mbl, KOTOPBIE YUACTBYIOT B CKBAILIMBAHUHU MOJIOKA.

a) CTPENTOKOKKH;

0) APOXKH;

B) MOJIOUHOKHCIIbIE OaKTEpUH;

I') IIJIECHEBBIE TPUO.

2. Kakue BemiecTBa MpoayIlpyOT OaKTEpHH, BXOSIINE B COCTaB KOMMEPYECKUX
KYJIbTYp-3aKBacoK?

a) JUMOHHYIO U MOJIOYHYIO KHCIIOTBI;

0) MPOMMOHOBYIO KUCJIOTY U NTaXy4He BEILIECTBA;

B) MOJIOUHYIO KUCJIOTY U ITaXy4He BELIECTBA;

I') MOJIOYHYIO M MacJ€HYyO0 KHUCIOTHI.

3. Ha xakoM 13 HUKENPUBEJEHHBIX 3TANlOB MPOU3BOACTBA ChIpa UCOIB3YIOT (PEpMEHT peHUH?
a) CO3peBaHue;

0) CTBOpaXMBaHHUE MOJIOKA,;

B) 3aC€B MOJIOKAa MOJIOUHOKHUCIIBIMU OAKTEpUSMU;

I') IpeccoBaHue B (GOPMBI;

1) TepMOo0OpaboTKa.

4. KakoB MpONEHT COJIEpAKaHUs BOJbI B COCTABE MITKUX ChIPOB?

a)13-34%;

6) 34-50%);

B) 50-60%;

r) 60-70%.

5. HazoBure KyabTypbl OaKTepHil, HCIIOIb3yEMbIE B TPOU3BOJICTBE CMETAHbI U CIMBOYHOTO MacJa:
a) Streptococcus;

0) Lactobacillus;

B) Leuconostoc;

r) Propionlbacterium.

6. HazoBuTe MUKpOOpPraHU3MbI, IPUMEHSIEMbIE B BOCTOUHOM KyXHE Il (pepMEHTAIH PhIObI:
a) KUCJI0TOOOpasyrolue 0akTepuu;

0) ruIecHeBbIC TPUOBI;

B) JIPOKXKH.

7. Kakue 13 HIDKENMPUBEACHHBIX aMUHOKHCIIOT MOJIYYal0T MO0 TEXHOJOTUHU (epMeHTauu?

a) METHOHHH;

0) Tpuntodan;

B) TJIyTaMUHOBAsl KUCIIOTA;

I') acraparuHoOBasi KMCIIOTA.

8. Kakoii u3 HIKENpUBEICHHBIX ITAMMOB I'PUOOB UCIIOJIL3YIOT B IPOU3BOACTBE MUKOIIPOTEHHA?
a) Saccharomyces cerevisiae;

6) Fusarium graminearum;

B) Botrytis cinerea.

Jomamnss padora Nel
1 Hcropuro OHOTEXHOJOTHYECKOTO TPOUCXOXKIECHUS MNpoaykroB. Kakue otpacnu
OMOTEXHOJIOTMH BBIJIENISIOT?

Jomamnss padora Ne2
1. Crioco6bl KyIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.
2. Tlomyuenue xJeOOMEKApHBIX JAPOXKKEH, OHOTEXHOJOTMUYECKHUE TPOLECCHl B



XJ1€00TIeYeHHH.

3. ChIpbe 1 cocTaB MUTATEIBHBIX CPEJ JUIsI OMOTEXHOJIOTHIECKOTO MPOU3BOICTBA.

4. BHOTEXHOJIOTUYECKHE IPOLECCHl B IOJYYEHMM MSCHBIX HpPOAYKTOB. TpeboBaHusa K
pUMEHSEMBIM (PepMEHTHBIM ITperapaTam.

5. Cramum moOJTydeHHUs TOCEBHOTO Marepuana B OHOTEXHOJOTHYECKOM MPOM3BOJICTBE.
MuKpoopranu3Mbl, UCIOJIb3yeMbl€ B OMOTEXHOJIOTUH.

6. [Ipumenenue pepMEHTOB B MUIIEBOW IPOMBIILIEHHOCTH.

7. TpeboBanwus1, MpeABIBISIEMbIE K MUKPOOpPTraHu3MaM — npoayrienram. Crioco0bl Co3TaHus
BBICOKO?(P(PEKTUBHBIX I TAMMOB-TIPOIYLIEHTOB.

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

KouTtpoJbHble BONpochI:
Kax BbI moHMMaeTe TepMHUH «OMOTEXHOJIOTHs»? [laliTe cBOE OompeiesieHrne STOMY TTOHSTHIO.
[IpeumymiectBa OHMOTEXHOJOTMYECKMX METOJOB B KaXIOW OTpaciv, MO CpPaBHEHUIO C
TPAIUITMOHHBIMH CTIOCOOaMU TIOJTyYeHUs MMPOIYKTOB?
CymiecTBYIOT JI HEJIOCTATKH B OMOTEXHOJIOTHUECKOM CIIOCO00€ MPON3BOICTBA?
JlaiiTe onpeneneHne TEpMUHY «KMUKPOOPTraHU3MBI-IIPOTYLIEHTHI».
JlaiiTe onpenenenre TEpMUHY «IITaMMbD» MUKPOOPTaHU3MOB.
Kaxue Tpu Bua mraMmoB BeIIest0T. OMUIIATE TPEUMYIIECTBA M HETOCTATKUA KaXKI0TO BHIA.
Kaxkue BbI MOXeTe Ha3BaTh OCHOBHBIC BUJIBI CHIPHSI, UCTIOIB3YEMOTO B OMOTEXHOJIOTUN B KAYECTBE
HWCTOYHHUKA yraepoaa?
Uto Takoe npenmecTBEHHUKU, KaK OHU UCTIOJIB3YIOTCA?
MoXHO M UCHOJb30BaTh YIJIEBOJOPOJHOE ChIphE JUIsi OHOCHMHTE3a (PEpMEHTOB MU
AHTUOMOTHKOB KYJIbTYpamMu rpuboB?
Ha xakue rpynmel [easT NOpOAYKTHL, NOJydaeMmble B IPOLIECCaX, OCHOBAaHHBIX Ha
KU3HEAEATEIIbBHOCTH MUKPOOPTaHU3MOB?
Kakune Bam n3BecTHBI METOIBI OT/ICTICHUS OMOMACCHI OT KYJIBTYPAIBHOM KUJIKOCTH?
Kakne Bam n3BeCTHBI METOIbI AC3UHTETPALIMH KIIETOK?
Kakue Bam u3BecTHBI METO/IbI BBIJIENIEHUS TPOAYKTOB MeTaboI13Ma 1 cuHTe3a?
HazoBute ocHOBHBIE METO/IbI POU3BOICTBA AaHTUOMOTUKOB?
Kakue aHTHOMOTHUKH UCTIONB3YIOT B C/X?
C xakuMHM UENSIMH aHTHOUOTHKYU MPUMEHSIOT B )KUBOTHOBOJCTBE, MHUILEBOM MPOMBIILICHHOCTH,
MEJIMLIMHE, PACTEHUEBOACTBE?

Temsbl pepepaTon
1. ITytu pemenus npo0aeM SKOJIOTHH U OXPaHbl OKPYKAIOIICH Cpe/ibl METOAaMU OMOTEXHOJIOTUU
2. TpaaquIMOHHBIE METO bl CEJICKIMH MTPH TIOJIYICHUHU 00JIee MPOYKTUBHBIX OMOOOBEKTOB
3. KietouHass wWH)XEHEpUs B CO3JaHUU MHUKPOOPraHU3MOB M KICTOK PACTEHHUH — HOBBIX
MPOYIICHTOB OMOJIOTHUECKH AKTUBHBIX BEIIECTB
4. PoJib TeHETHYECKOW MH)KEHEPUH B CO3/IaHUM MPOJIYIICHTOB HOBBIX JICKAPCTBEHHBIX BEIIECCTB
5. [Tpo6ieMbl SKCIIPpECCHH YYKEPOTHBIX T€HOB B MUKPOOPTaHU3MaXx.
6. ManooTXoAHbIE TEXHOJOTUU B OHOTEXHOJOTHYECKOM MPOU3BOJCTBE, MEPCHEKTHUBBI HX
BHEJIPEHHUS.
7. OTX06I OMOTEXHOJIOTHYECKOTO IPOU3BOCTBA, UX KIIacCCU(DUKALIMS, CXeMa OYUCTKH.
8. Mcnonp30BaHnEe aKTUBHOTO HJIa B OYHCTKE OTXOJ0B OMOTEXHOJOTUYECKOTO MTPOU3BOICTBA
9. MexnyHapoaHbIH POeKT «I'eHOM YesoBeKay, ero Ielid, ITUYECKUuE MpoOIeMbl
10. Koppekitus HacleICTBEHHBIX 0OJIe3HEH HA YPOBHE FeHOTHUIIA (TeHOTepanusi) U (PeHOTHUIIA.
11. TIpo6nema TpaHCIUTAHTAIIMU OPTAHOB M TKAHEH YeIoBeKa.
12. Co3pnanue MeToJaMU TEHETUYECKOW WHXEHEpUU IITaMMOB MHUKPOOPTaHU3MOB —
JIECTPYKTOPOB € LENbI0 yTUJIM3AIMU OTXOJOB OHMOTEXHOJOTMYECKOTO IPOU3BOJICTBA.
YHUYTOXEHHE TBEPABIX OTXO/IOB.



13. depmeHTHI, UCTIOIb3YEMBIE B TEHETUUECKOW MH)KEHEPHUHU.

14. Xapakrepuctuka OMOCEHCOPOB U MEPCIIEKTUBHOCT UX UCIIOJIB30BAHUS B LIEJSIX TUArHOCTUKU
pa3IMYHBIX 3200JIEBaHUH.

15. OcHoBHBIE HAaNPaBJICHUS BHEAPEHNUS OMOTEXHOJIOTUI B MMUIIEBOM MPOMBIIIIEHHOCTH.

16. HMcnonb3oBaHre OMOTEXHOJOTHYECKUX METOJOB B SHEpPreTuke, HedrenmepepadaTbiBaromeit
IIPOMBIIIJIEHHOCTH

17. [lepcrieKTUBBI NPUMEHEHHUS] COBPEMEHHBIX IEPEBSI30YHBIX CPEACTB Ha OCHOBE
MMMOOHMIIN30BaHHBIX JIGKAPCTBEHHBIX BEIIECTB.

18. TopmoH pocra uenoBeka. [IpoMeInuieHHOE IPOU3BOACTBO (aKTOPOB POCTA.

19. ®notanuus kak cnocoO BbIAEIEHUS], OUUCTKH OMOTEXHOIOTMUYECKUX MPOIYKTOB.



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

IIpuioxenne 2

a) [lnanupyemble pe3y/ibTaTbl 00Y4eHHs M OLlCHOYHBIE CPEACTBA [IJIsl IPOBeeHHU IIPOMEKYTOYHOM aTTecTaliu:
CrpyKTypHBIil
AJIEMEHT [Inanupyemble pe3ynbTaThl O0y4EHUS OneHouHbIE CpesicTBA
KOMITETEHINH

IIK-5 cnoco0HOCTBHIO MCNO/IB30BAaTh B NPAKTHYECKON AeATEeJbHOCTH CHelUATN3NPOBAHHbIC 3HAHNS (PYHIAMEHTAJIbHBIX pa3aea0B (PU3NKH,
XMMHH, OMOXUMHHU, MATEMATHKH VI OCBOECHHS (pU3HYECKHX, XUMHYECKHX, OMOXUMHYECKHX, OMOTEXHOJIOTHYeCKHX, MUKPOOHOJI0T HYECKHX,
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 TeopeTHYECKUX BOMPOCOB K 3a4eTy C OLIEHKOIi:

1.IIpenmer «OCHOBBI OHOTEXHOJIOTHMH», €r0 3HAYCHUE Ui CIICIHATHUCTOB B
00J1aCTH TOBApPOBENICHUS M DKCIIEPTH3BI TIPOJOBOJILCTBEHHBIX TOBAPOB.

1. DOrtamsl pa3BuTHA OMOTEXHOIOTHH.

2. OcHOBHBIC HANPABICHUS B OMOTEXHOJIOTHH.

3. TpeOoBanus, npegbsABISEMBIE K MHKPOOPraHM3MaM — IPOAYLEHTaM.
Cnoco0bl co3anus BHICOKO3((EKTUBHBIX IITAMMOB-IIPOAYIIEHTOB.

4, Craguu 1 KHHETHKa pOCTa MUKPOOPTaHU3MOB.

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

6. CrocoObl KyTbTUBHPOBAHKSI MUKPOOPTaHU3MOB.

7. KynpTuBHpOBaHHE KHUBOTHBIX U PACTHUTENBHBIX KIIETOK.

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

9. IomydyeHue moceBHOro Marepuaya. MHUKpPOOPraHH3MBL, HCIOIb3yeMBIE B
OMOTEXHOIOTHH.

10. CeIpbe s NHTATENBHBIX CpeA. [IpHHLMITBI COCTABICHHS MUTATEIBHBIX
cpen.

11. CocraB mHTaTENBFHONH Cpemsl Il OMOTEXHOJIOTHMYECKOTO MPOHM3BOICTBA
(MCTOYHHMKH yIiIepofia U APYTUX MUTATEIbHBIX 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 CTajuK BBIIEICHUS U OYUCTKH B 3aBHCHMOCTH OT IIEJIEBOIO
npoxnykta. [IponykTsr MUKpoOHOTO OpoXKeHus 1 MeTaboIu3Ma.

15. HanpasiieHHBIN CHHTE3 JMMOHHOM KHCIIOTHI.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ynbTaThl 00ydeHUs

OneHouHbIE CpesicTBa

16. TlomydeHre MOIOYHOM KUCIOTHI OMOTEXHOIOTHYECKUM CIIOCOOOM.

17. TlonmydeHue yKCyCHOM KHCIOTHI OMOTEXHOIOTMYECKUM CIIOCOOOM.

18. TlonmydeHue M UCTIONB30BaHHE AMHHOKHUCIIOT.

19. TlonydeHue MUIHIOB C TOMOIIBIO MUKPOOPTaHU3MOB.

20. TIpow3BOACTBO M MPUMEHEHHE BUTAMHHOB.

21. Tlomy4enue (hEepMEHTHBIX TMpeNapaToB W3 CHIPbSl PACTUTENBHOTO H
JKMBOTHOT'O TIPOMCXOKJICHUS, UX UCIIONB30BAHUE B MUIIEBOH MTPOMBIIUIEHHOCTH.
22. Tlomy4yenue (EpMEHTHBIX IPENapaToB C MOMOLIBI0O MHKPOOPTaHW3MOB.
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. [IlpuMeneHne THMINEBBIX [J00ABOK W HHIPEAUEHTOB, IIOTYYEHHBIX
OHOTEXHOIOTMYECKHM ITyTEeM.

28. MuKpoOpraHu3Mbl, HCHOIb3yeMbIe B ITUIIEBOH IPOMBIIUICHHOCTH.

29. Tenernyecku MOTU(PUIUPOBAHHBIC UCTOYHUKH MHUIIH.

30. CnenoOHbIe BOIOPOCIH.

31. IlpuMeHeHHe 3aKBAacOK B IPOHM3BOJCTBE MOJIOYHBIX HPOAYKTOB. Ilopoku
3aKBaCOK

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

33. [omy4yeHre MOJIOYHBIX MPOAYKTOB (HOr'YpT, CMETaHa, KOPOBBE MACIIO).

34. DBHOTEXHOIOrHYECKHE MPOLECCH B CHIPOAEIUH.

35. Jlueruueckue CBOICTBAa KHCIOMOJIOYHBIX TPOAYKTOB. Kiaccudukanus
O6uuIOPOTYKTOB.

36. buoTexHOIOrHYeCKHe NPOIECCHl B IPOH3BOJACTBE MSCHBIX W PBIOHBIX
TPOTYKTOB.

37. DBHOTEXHOIOrHYECKHE MPOLECCH B TMBOBAPEHUH.

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. MUKpOMHIISTHI B TUTAHUH YEJIOBEKA.




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ynbTaThl 00ydeHUs OrLieHOYHBIE CPEJICTBA
KOMIICTCHII U
44. TIponoykTsl rUIpONU3a Kpaxmaria.
45. TlepcrieKTHBBI pa3BUTHS MTUILEBOH OMOTEXHOIOTHH.
46. Dkonoruueckue acrekThl OMOTEXHOJIOTHH.
YmeTs: IpaKTHYECKHE BONPOCHI

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

1 CocraBuTh OMOTEXHOJOTMYECKYIO CXEMa II03TAITHOTO TPOU3BOACTBA
NPOAYKTOB MHKPOOHOrO CHHTE3a JUIs TIOJMy4eHHs IIeJIeBOr0 IPOAYKTa,
UCIIONB3yeMOro JUIsl TIPOM3BOACTBA MPOAYKTa MUTaHHS (10 WHIUBHIYATLHOMY
3aJIaHHIO)

1) Ilomy4eHue MOCEBHOTO MaTepHaa.
2) IIpuroToBneHue MUTATEIBHON CpPebl.
3) ®epmenTanys (KyIbTUBUPOBAHHE)
4) Briienenue 11en1eBOro Npoaykra.
WnnuBuayanbHOE 3alaHNe

- IPOU3BOACTBO MUBA
- IPOU3BOJICTBO IIIO/I0BO-ATOAHOI'O BUHA
- IPOU3BOAICTBO UI'PUCTOTO BHHA
- IPOU3BOICTBO BUHOTPAJIHBIX BUH
- IPOU3BOZICTBO CAa00ATKOTOJIBHBIX HAIUTKOB OpOKEHHUSI.
- IPOU3BOJICTBO KBaca.
- IPOU3BOJICTBO KBAIIICHBIX OBOIICH.
- IPOU3BOJICTBO Yasl.
- IPOM3BOJICTBO XJieba.
- IPOU3BOJICTBO CHIpa.

Konumponwvnuvie gonpocwi
Yro Takoe 6GMOTEXHOIOTH?
B gem 3axiogaeTcs B3aMMOCBSI3b OMOTEXHOJIOTHHU C APYTUMH HayKaMu?
KaxoBbl OCHOBHBIE HAaIIPaBJICHUS PA3BUTHA OMOTEXHOIOTHH?
[lepeuncnure OCHOBHBIE CTaINHM OMOTEXHOIOTHYECKOT0 MPOU3BOCTBA.
Uro Takoe MoCceBHOW MaTepran?

Kak roTtoBsiT moceBHO# MaTepHai B PON3BOJCTBEHHBIX YCIOBUSIX?
Kakne KOMIIOHEHTHI BXOZSIT B COCTAB IUTATENBHBIX cpen?
Uro takoe pepmeHTaImsA?
Kaknmu MeTopamu oCyIIecTBIsIeTCs pasjereHine OHoMacChl OT KYJIbTYPaIbHON

SKHIKOCTH?
B kakoMm ciydae HeoOXoauMa JIe3UHTErpaIysl KIETOK?
Kakwne crioco0bl KOHIIEHTPUPOBaHMS MPOAyKTa BaM n3BecTHHI?




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ynbTaThl 00ydeHUs

OneHouHbIE CpesicTBa

Tectsr:
1.®ynkimonansHas aktuBHocTh JIHK-nuras:
A - nuzupoBanue (pactBopenue, ruaponus) JJHK;
b - o6pa3oBanue GochoamdhupHbIX CBSA3Ei MKy KOHIIAMU
MOMUHYKICOTUIHBIX LIETeH;
B - MeTmnnpoBaHue HyKJI€OTH/IOB;
I' - meitrpanuzanus JHK;
JI - pacmierienne JIHK.
2.J1ns BBenenus pekom6OuHanTHOH JJHK B mponsBozcTBe npenapaToB METOIOM
TE€HHON MH)KEHEPUU UCIIONIB3YIOT:
A - XpOMOCOMBI;
b - mnasmuer;
B - pubocomsr;
I' - nm30coMBI;
[ - sinpa kierok.
3. [Ima3mMuga mpencrasBisieT coOoit:
A - onpesieneHHBIN IITAMM KHIIEYHON MaJIOYKH, UCTIONb3yEeMBIN IS
OMOTEXHOIOTMUECKUX LIENeH;
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
(TrbpuIHYIO IUTa3MULYy) IPOBOJISAT:
A - TecTHpOBaHMEM Ha PE3UCTEHTHOCTH K PA3JINYHOIN TEMIIEpaType;
b - TecTupoBaHNeM Ha PE3UCTECHTHOCTH K OMPEACICHHBIM aHTHONOTHKAM;
B - o cmocoGHOCTH OKpaIMBaTHCS TEMATOKCHIIITHOM;
I" - mo Mopdonornaeckum npu3HaKam;
J1 - To cKopoCTH pOCTa ¥ Pa3MHOXKEHHSL.
5. CybcTpaTaMu pecTpUKTas3, UCTIONb3YEMbIX B TCHHON WHKCHEPHH, SBIISIOTCH. ..
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




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINU

[Inanupyembie pe3ynbTaThl 00ydeHUs

OneHouHbIE CpesicTBa

b. oTOopa ko0HMH, 00pazyeMbIX KJIETKaMH, B KOTOpBIE IIPOHHUK 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 BEeKTOp ¢ 000JI0UKO# KJIETKH X03IuHa

b. xaranusupyer BKIIOUEHHE BEKTOPA B XPOMOCOMY KJIETOK XO3SMHA

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

I. KaTaJIM3UPYET 3aMbIKaHHUC NENITUAHBIX MOCTUKOB B IIETITUAOITIMKAHE
KJIETOYHOW CTEHKHU

J1. obecrieurBaeT 0Opa3oBaHHE BOIOPOIHBIX CBS3CH
1. B 6H0TeXHOIOTHH TOHATHIO «OHO0OBEKT» COOTBETCTBYIOT CIICIYIOLIUE
OIPEACIICHHS:

A - oprau3M, Ha KOTOPOM HCHBITHIBAIOT HOBBIE BAB;

b - opranu3Mel, BBI3bIBAIOIINE MUKPOOHYIO KOHTAMHUHALIUIO
TEXHOJIOTMUECKOT0 000PYA0BaAHUS;

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

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

J1 - pepMeHT, UCTIONB3yeMbIi 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 - Oombumii 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 pe3ynbTaThl 00ydeHUs 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 MaTE€pUalla U3 YUCTHIX KYJIBTYP.

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

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, yTo C=0,51, 5=2,0r. Pacuer npoBoasT 1o ¢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 OHOTEXHOJOTHHM» BKIIOYACT
KOHTpPOJIbHBIE M IPOBEPOYHBIE pPAa0OTHI, TO3BOJIAIOLICE OICHUTh YPOBEHb YCBOCHHSA
oOyJaromuMuCs 3HAaHWHM, NPAKTUYECKUE M JIOMAlIHHE 33JaHus, BBIABIIAIONINE CTEIECHb
c(OpPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, POBOAUTCS B (hopMe sK3aMeHa.

Metoanyeckne peKOMeHIALUH /ISl IOATOTOBKH K IK3aMeHY:

DK3aMeH SIBIISIETCS HEOThEMJIEMOM 4YacThlO0 Y4eOHOro mpoliecca U MPU3BAH 3aKPENUTh U
YHOPSAAOYUTH 3HAHUS 00Y4aroIIerocs, MoJIydeHHbIE Ha 3aHATUSAX U CAMOCTOSITENIBHO.

Craum sK3aMeHa MpeamecTByeT padbora oOydaromierocss Ha JIGKIIMOHHBIX, MPAKTUYECKUX
3aHATUSIX U CAMOCTOSITEIbHAs padoTa MO N3YYEHHIO MPEAMETa U OATOTOBKU IOMAIIHUX 3aJaHHi.

[ToaroToBka K 3K3aMeHY OCYILIECTBIISIETCSI HA OCHOBAHUN METOIUYECKUX PEKOMEHAIHH 110
JUCLMIUIMHE U CIUCKAa BOIPOCOB M3y4yaeMOM AMCHUIUIMHBI, KOHCIIEKTOB JIEKLIUN, y4EOHUKOB U
y4eOHBIX MOCOOMI, HAYUHBIX cTaTel, HHPOPMAIMU CPEbl UHTEPHET.

DK3aMeH NpOBOAUTCA IO OuJieTaM, OXBAaThIBAIOIIUMM BeCh MpOHJeHHbIH MaTepuain. Ilo
OKOHYAHUU OTBETAa JK3aMEHAaTOp MOXET 3aJaTh OOydaroleMycsl JIONOJHUTENbHbIE U
yTOYHSIOLIME BOonpockl. Ha moaroToBky k oTBETY 1o BorpocaM Ousera oOydaromemycs naercs 30
MUHYT C MOMEHTA IOJIy4eHHUS 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.

UenmoBek UCTOIB30BAI OMOTEXHOJIOTHYECKHE MPOIECCHl €Ie MHOTHE TBICSYU JIET HA3a:
JIOAM 3aHUMAJIUCh THBOBAapEHHEM, TEKIW XJIe0; OHU TMPHUIAyMaId CIOCOOBl XpaHEHHUS U
nepepaboTKH MPOAYKTOB MyTeM (epMeHTaluu (IIPOU3BOJCTBO ChIpa, YKCyca, COEBOTO coyca),
Hay4YWINCh JeJIaTh MBUJIO U3 KHPOB, MU3TOTABIMBATh MPOCTEHIINE JIEKapCTBa U IepepadaThiBaTh
OTXOJIBL.

OpHako TOMBKO pa3paboTKa HOBBIX METOJIOB, SIBJISIFOIIMXCS OCHOBOW OMOTEXHOJIOTHYECKUX
MPOIIECCOB, MO3BOJUIIA YAYUIIUTh YK€ UMEIOIIHECS MPOIECChl U MPOAYKTHI, a TAaKXKe CO3/1aBaTh
OpHUTHHAJBHBIE CIIOCOOBI TOJIYY€HUsI HOBBIX, PaHEEe HEJIOCTYIMHBIX BEIIECTB W OCYIIECTBISATH
HOBBIE TIPOIIECCHI.

C momoIIp0 COBPEMEHHON OMOTEXHOJIOTUN B HACTOSIIEE BPEMS TTOJTYJalOT TAKUE MTHUIIIEBBIC
MPOJIYKTHI, KaK MHUBO, BUHO, CIIUPT, XJIeO, YKCYC, KUCIOMOJIOYHBIE MPOIYKTHI, CHIPOKOTTYCHBIC 1
CBIPOBSUICHBIE MSICHBIE TMPOIYKTHI U MHOTHE apyrue. Kpome Toro, murmieBass OMOTEXHOJIOTHS
WCTIONB3YeTCS M7l TIOYYCHHUS BEIMIECTB MW COCIWHEHUM, WCIONb3yeMbIX B IHIIEBON
MIPOMBIIIIEHHOCTHU: 3TO JIMMOHHAsI, MOJIOYHAS U JAPYr'HMe OpraHUuYecKue KUCIOTHI; ()epMEHTHbBIE
npenaparbl pa3IMYHOTO JercTBus — MPOTEOTUTUYECKHE, aMUJIOJIUTUYECKHE,
LEJUTIONOIUTHYECKHE; aMUHOKHUCIIOTHI U IPYrHe MUIIEBbIe U OMOJIOTMYECKH aKTUBHBIE 100aBKH.

CoBpeMeHHBIE CIIEITUATUCTBI, PaObOTaIOIINE B CETLCKOM X03siicTBe, B chepe AIIK u npyrux
OTpacIISIX HAPOJAHOTO XO341CTBA JIOJKHBI B COBEPILIEHCTBE BJIAJIETh METOIaMU OMOTEXHOJIOTHH U
OMOWHXEHEPUH, YMETh UCIIOIb30BATh UX JUIS YBEIMUEHUS IPOU3BOCTBA CEIbCKOXO3SHCTBEHHON
MPOAYKLMHU, YIYyUIICHUS €€ KauecTBa, 3allUThl MPUPOABI OT 3arpsA3HEHUs M MOBBILICHUS
YCTOHYMBOCTH BCETO arpONpPOMBIILIIEHHOTO TPOU3BOCTBA.

1. [TonsiTe GMOTEXHOJIOTUH, OOJIACTH €€ IPUMEHEHUS

Hazsanue Hayku « BHOTEXHOJIOTHS MPOUCXOIUT OT MPEUECKUX 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 IMPOW3BOACTBA MOJE3HBIX IJIs YelIOBEeKa U
YKHBOTHBIX BEILIECTB U TPOAYKTOB.

Obnacmu npumeHenus 6ULOMEXHOIO2UU

1. MemuuuHa, 3ApaBOOXpaHEHUE, dapmakonorusi. AHTHUOMOTUKH, (DEPMEHTHI,
AMUHOKHCIIOTBI, KPOBE3aMEHUTENHU, HYKJICOTH/bI, INPOTHBOPAKOBBIE W MPOTUBOBUPYCHBIE
Mpernaparbl, HOBbIE BaKIIMHBI, TOPMOHAJIbHBIE Mpernaparsl (MHCYIWH, TOPMOH POCTa), aHTUTEINa
JUISl TUArHOCTUKH U JICYEHUS, UCCIENO0BAHUS IPUPOJIBI paKa U MPOLIECCOB CTAPEHUs OpraHUu3Ma,
MPOJIYKTHI TUETUYECKOTO MUTAHUS.

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

3. JKuBOTHOBOJACTBO. YCOBEpIIIEHCTBOBAaHHE KOPMOBBIX PAIMOHOB (TPOU3BOACTBO OETKa,
AMUHOKHCIIOT, BUTAMUHOB, KOPMOBBIX aHTHOMOTHUKOB, (DEPMEHTOB, 3aKBACOK JUIsSI CHJIOCOBAHMS),
BETEPUHAPHBIX TpenaparoB (aHTUOMOTUKU, BAKIUHBI W T.J.), TOPMOHOB pOCTa, CO3JaHUE
BBICOKOTIPOJYKTUBHBIX TOPOJ, MEepecajka OIIIOJOTBOPEHHBIX SHIEKIETOK W IMOPHOHOB, Ma-
HUIYJSIHAHA ¢ SMOPUOHAMH.



4. PactenueBoncTBo. bHopanyoHambHBIE MECTHLUIBL, OaKTepHAIbHBTE YIOOpeHus,
MPOM3BOJICTBO OE3BHPYCHOTO TOCAIOYHOTO MarepHaia, CO3IaHUue BBHICOKOTIPOTYKTUBHBIX COPTOB U
THOPHIOB, YCTOHUMBBIX K OOJIE3HSIM, 3aCyXe, 3aMOPO3KaM, 3aCOJICHHOCTH MOYB.

5. PeibHoe x03stiicTBO. KOopMOBOii 6emoK, (hepMeHThI, aHTHOMOTHKH.

6. IlumieBas MPOMBILUIEHHOCTh. beloK, aMMHOKUCIIOTHI, 3aMEHUTENHN caxapa (acmapram,
DIFOKO30(PYKTOBBIN CHUPOII), MOIACAXAPHIbI, OPraHWUYECKHE KHCIOTHI, HYKJICOTHMABI, JIUHIBI,
nepepadoTKa MUIIEBBIX MPOAYKTOB

7. Oxonorus. YTHIM3AIUS CEIbCKOX03SIMCTBEHHBIX, MPOMBIIICHHBIX U OBITOBBIX OTXOJIOB,
CO3/1aHHE 3aMKHYTBIX TEXHOJOTUYECKUX LIUKIIOB, IPOU3BOACTBO OE3BPEIHBIX MIECTULIUIOB, JIETKO
pa3pylaeMbIX [OJIUMEPOB.

8. Hayunsbie uccienoBanusi. [eHHO-UH)XKEHEpPHBIE U MOJIEKYISIPHO-OMOJIOrHUYECKHE
uccnenosanus (HykiaenHosble kuciorsl JHK, PHK, Hykneotuasl u 1p.), MeAMIIMHCKHE
HCCIIE0BaHUS (CPEICTBA TMAarHOCTUKH, PEAKTUBBI U T.]1.)

9. Jlerkast mpOMBIIIIEHHOCTb. YIIy4IlIEHHE TEXHOJIOTMM mepepaboTKH KOX, MPOU3BOJCTBO
TEKCTUJIBHOTO CBIPbS, LIEPCTH, Oymaru, nap@roMepHO-KOCMETHYECKUX W3JENUN, MOTy4eHHE
OMOIOINMEPOB, UCKYCCTBEHHBIX KOXKH U LIEPCTH U T.[.

3amanus

1. Kax BbI moHUMaeTe TepMuH «OMOTEXHOIOTHI»? JlaliTe CBOE ONpeseieHHe dTOMY
MTOHSATHIO.

2. 3anonHute Tabauny 1

Tabmuia 1- Obmactu mpuMeHeHNsT OMOTEXHOJIOTUH

OO6nacTh MPUMEHEHUS KoHkpeTHBIC TpUMEpBI TPUMECHECHHUS

3. Kak BbI nymaere, B yeM IpeUMyILECTBO OMOTEXHOIOTUYECKUX METOJ0B B KaXKJI0M
OTpaciy, O CPABHEHUIO C TPAJAULIMOHHBIMU CIIOCO0AMU MOJTYyYEHUS TPOAYKTOB?

4, CymiecTBYIOT JIM HEIOCTATKH B OMOTEXHOJIOTHYECKOM CITOCO0€ MPON3BOICTBA?

5. Jaiite onpeneneHne TepMUHY «MUKPOOPTraHU3MBI-TIPOAYLICHTBI.

6. Jaiite onpeneneHre TEPMUHY «IITAMMbD» MUKPOOPTaHHU3MOB.

7. Kakue Tpu Buga mramMMoB BBLICISIOT. ONMUIINTE MPEUMYIIECTBA U HEIOCTATKH
Ka)KJI0TO BHJIA.

8. Yro Takoe «myrareHHble (akTopb»? llepeunciure X pa3HOBUAHOCTH U JaiiTe
KpPaTKYIO XapaKTEePUCTHUKY.

9. Kakwue BbIIENsAI0T NepUo/Ibl B pa3BUTHA OMOTEXHOJIOTHH U B UeM UX OCOOCHHOCTH?

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

Heanb 3ansaTHA:

W3y4uTh METO b1 IPUTOTOBIICHHS MUTATEILHBIX OCHOB CPEJI M IOTIOTHUTEILHBIX PACTBOPOB
IUISL KYJIbTHBHPOBAHMSI OMOTEXHOJIOTHYECKUX OOBEKTOB.

O6opynoBaHue U MaTepuabl

MynsTumenunitnoe obopynosanue, npesenranun MS Office Power Point.

JUia pocta M pa3BUTHS MHUKPOOPraHM3MOB, a TAKXKe JUIsl CUHTE3a LIEJIEBBIX NPOTYKTOB
MeTaboau3Ma HEoOXOAUMO OOeCHeuuTbh MX MHMTATeIbHBIMU BEIIECTBAMH — HMCTOYHHKAMHU
yriepoja, a3oTa, Kuciopoja, gocdopa, cepbl, MUKPOIIEMEHTOB, POCTOBBIX (akTopoB. Buasl u
KOJINYECTBA MPUMEHSEMBIX CYOCTPAaTOB ONPENENAIOT B KaXJIOM KOHKPETHOM Clly4ae C y4eTOM
($U3M0IOTHYECKUX 0COOCHHOCTEH BBIPAIIMBAEMOM KYIbTYPhI U LIEJIM KYIbTUBHpOBaHus. [Ipuuem,
€CII B JIaOOPATOPHBIX YCIOBUAX HEPEAKO BBIPALIMBAIOT MHUKPOOPraHU3MBbI Ha CHHTETUYECKUX
MUTATENIBHBIX Cpefax CTPOro ONPEAEIEHHOIO0 COCTaBa, TO B IPOMBIIUIEHHOCTH YacTo
UCTOJB3YIOT O0Jiee JelIeBble HaTypaIbHbIE BU/BI ChIPhs, HMEIOIINE CIO0XKHbIN U HECTaOMIIbHBIN
XMUMHMUYECKUH COCTaB, B TOM YHUCIIE€ OTXOJbl Pa3IMYHBIX MPOU3BOACTB. VICTOUHMK CBHIpbA AJIs



OMOTEXHOJOIMYECKOTO MPOU3BOICTBA (2 MHOT/A, HA00OPOT, KYAbTYPY UL IEpepabOTKU CHIPHA,
KOTOPOE HY)KHO YTUJIM3UPOBATh) BEIOUPAIOT U C YIETOM TEXHUKO-IKOHOMHUYECKHUX TTOKa3aTeNeH.

1 Ilorpe0HOCTH MHKPOOPraHU3MOB B MHUTATEIbHBIX U JPYrHX BellecTBax.
JluMuTHpPOBaHUE U HHTUOUPOBAHHE

Jst pocta M pa3sMHOKEHHSI MHKPOOPraHU3MaM HEOOXOIUMBI MHUTATENbHBIE BEIIECTBA,
YAOBJICTBOPSIOIINE WX TMOTPEOHOCTH B CTPYKTYPHBIX dJeMeHTax u dHepruu. OCHOBHBIC
XUMHYECKUE DJIEMEHTHI, HEOOXOAMMBIC I BCEX O€3 HCKIIOYCHHS MHUKPOOPraHW3MOB U
MOTpeOIIIeMbIE B OTHOCHTEIIBHO OOJIBIINX KOJWYECTBAX, — YIJIEPOJI, a30T, KUCIOPOI U BOJOPO/L.

Kpome TOr0o, MUKpOOpTraHu3Mbl HYXaarTcs B Gocdope, Kanuu, cepe, HATPUU, MarHUU U
JIPYTUX JIEMEHTaX.

JI71s1 HOpMaJIBHOTO POCTa KYJABTYPhl HEOOXOIUMO MPUCYTCTBUE B MUTATEIHHOM Cpe/ie BCeX
MEePEYHCIICHHBIX B Tabmuie oanemeHToB. OpHako ATUM TpeOoBaHHEM OOBIYHO HE
OTpaHWYUBAIOTCS. BaxkHO Takke, B Kakoil (popme MpUCYTCTBYIOT B CPE/Ie XUMUYECKUE DJIEMEHTHI.
Hampumep, aBTOTpOdBI CHOCOOHBI HMCMOJB30BaTh B KayeCTBE €IWHCTBEHHOTO MCTOYHHUKA
yIJIepo/ia TaKoe MPOCTOE COSNUHEHHE, KaK JUOKCHUJI YTIIEpO/ia, TOTa Kak reTepoTpodbl HE MOTYT
pactu 6e3 OpraHUYeCKNX UCTOYHUKOB YTJIepo/a.

2 IIpyHIHUIIBI COCTABJIEHUS NMUTATEJbHBIX Cpe/l
JIIs  HOPMaJILHOTO POCTa MHKPOOPTaHW3MOB M OHWOCHHTE3a IIEJICBBIX TPOIYKTOB

MeTaboIM3Ma HEJAOCTATOYHO TOJBKO TPUCYTCTBUS B MUTATEIBHOW Cpejie BCeX HEOOXOIUMBIX
KOMITOHEHTOB. HeoOxoumMo Taxke, 94TOOBI 3TH KOMITOHEHTBHI COJICPYKAINCHh B OTPECIICHHBIX
cooTHommeHUsX. KpoMe Toro, u3 OO0JBIIOro Yrciia, CKaXeM, HCTOYHUKOB YIJIepoJa M dHEPTUU
HY)XHO BBIOpaTh TOT, KOTOPBIA HAmMOOJEE COOTBETCTBYET (PU3UOJOTHYECKUM IMOTPEOHOCTSIM
JTTAHHOU KYJIBTYPHI.

Jl1s ipeiBapUTENbHOTO MoAOOpa KOJIMYECTBA KOMIIOHEHTOB MUTATEIBLHOM Cpellbl 0OBIYHO
MOJIb3YIOTCSA JIaHHBIMH XHMHYECKOro cocTaBa Ouomacchl. Ecnm KynbTypa CHHTE3UpYET H
BBIJCNISIET B CpeAy 3HAuUMTEIbHbIE KOJMYECTBA KAaKOro-IMOO NpoAyKTa MeTadoJsn3Ma,
JOTIOTHUTEIBHO TpeOyeTcs YUUThIBaTh XUMHUECKYIO (hopMyity 3Toro npoaykra. Hanpumep, npu
COCTaBJICHUM MUTATEIBHON CPEbl ISl IPOACGKEH, Ha KOTOPOU Ipeanoaraercs BoipactuTh 30 r/a
oromaccel, cieayeT BHeCTH Okojo 3,7 r/m azorta (18 r/m (NH4)2SOs). Ilpu 3TOM BO3HHKaET
3HAYUTENBbHBIN U30BITOK CEPbl, U €CIU Ul KYJIbTYPhI 3TO HEKEJIATeNIbHO, TO CIEAyeT M0100paTh
Jpyroi MCTOYHUK a30Ta, He coaepxaiuii cepsl. [lpu onpeneneHnn Koau4ecTBa IIIIOKO3bI HIIN
JPYroro yriepojacojepiaiiero cyocrpara cieayeT y4YUThIBaTh, YTO reTepOoTPOdBl UCIOIb3YIOT
3TOT cyOCcTpaTr Ha KOHCTPYKTHBHBIE M DHEPreTHUYecKUe HYXKIbl. Pacxos IroKo3bl Ha 3TH 1IeNU
omnpenensoT 1o Bbixonxy AT®. Ecaum oauH M3 KOMIIOHEHTOB Cpelbl JOJDKEH OBbITh
JTUMUTHPYIOIIUM (4acTo HeOe3pa3INdHO, KAaKOH JIEeMEHT HCUYEPIILIBACTCS B MIEPBYIO OYEPEh), TO
€ro KOJHMYECTBO OMPEAENSIOT TaK, KaK OMUCAHO BBIIIE, a OCTaJIbHbIE KOMIOHEHTHI BHOCSAT B
n30bITKe. Cpe/ipl, COCTaBlIEHHbIC IO ONMCAHHBIM BBIIIE MPUHIUIIAM, Ha3bIBAIOT MUHUMAJIbHBIMU;
OHHM COJIep’)KaT MHHHMYM BEIIECTB, HEOOXOIUMBIM Ui CHHTE3a 3aJlaHHOTO KOJWYEeCTBa
OouomMaccel. Ha mpakThke OOBIYHO HCHONB3YIOT OoOJiee CIOXKHBIE CPEAbl, COoAepIKalue
AMUHOKHUCIIOTBI, O€NKH, BHUTAaMUHBI M MHOTHE JpyrMe BEIIeCTBa, CHOCOOCTBYIOIINE
WHTEHCUBHOMY POCTY MHKPOOPTaHU3MOB U CHHTE3Yy IIeNIeBBIX MPOAYKTOB. g ayKCOTpO(HBIX
MYTaHTOB ONpEJEeNeHHAas AaMHHOKHCIOTa WM BHUTaMUH JOJDKHBI BXOJUTh U B COCTaB
MUHUMAaJbHON Cpelibl, TaK Kak 0e3 HHUX POCT HEBO3MOKeH. Pa3zymeercsi, muTaTenpHas cpena,
COCTaBlieHHass Ha OCHOBE MPUMEPHOTO MaTepualbHOrO OanaHca KOMIIOHEHTOB, BpSI JH
obecrnevynT ONTUMANIbHBIE YCIOBUS 1711 POCTa KyIbTypbl. OHA SBISETCS JHIIb UCXOJHOU TOUYKOU
JUIS TI0J100pa ONTUMAIIBHOTO COCTaBa CPe/ibl, KOTOPBIN MPOBOAAT IKCIIEPUMEHTAIBHO, BAPUPYS B
OTIpEJICIEHHBIX TMpe/esaX KOHIIEHTPAlMH BCEX KOMIIOHEHTOB Cpefbl. 3aTeM OIpeleNsiioT
3HAUEHUS BBIXOJHBIX TOKa3aTelled mpoliecca (KOHIIEHTpaIMu OMOMACCHI, IENEBOTO0 MPOAYKTa
MeTabonn3Ma, cojepkaHus Oenka B OMoMacce W T. I.) HAa pa3jM4YHBIX BapuaHtax cpei. [Ipu
moadope cocTraBa MUTATENBHBIX Cpel YacTO MCHOJb3YIOT MaTeMaTUYeCKHE METOIbI



IUTAHUPOBAaHUS M OOpabOTKM SKCHEPUMEHTOB, 4YTO PE3KO COKPALIaeT TPYAOEMKOCTh |
JUTUTENTEHOCTH PaOOTHI.

3aoanus:
1 MByunth moTpeOHOCTH MUKPOOPTAaHU3MOB B TUTATEIBHBIX U IPYTUX BEIICCTBAX.
2 V3yunth OMOCUHTE3 (DEPMEHTOB.

Konmponvhnvie 6onpocwi
1 Kakue Bbpl MOXeTe Ha3BaTh OCHOBHBIE BUJbl ChIPbS, UCIIOJIb3YEMOTO B OHMOTEXHOJIOTUU B
KauyecTBE UCTOYHMKA yriepoja?
2 Kakue BemiecTBa, BXOJMIIME B COCTaB KyKYpy3HOTO JKCTpakTa, OOYyCIOBIMBAIOT €ro
MUTATENIbHYIO LIEHHOCTh JJI MUKPOOPTaHU3MOB?
3 Kakyio pojib B OHMOTEXHOJIOTMYECKOM IIPOIIECCe HIpaeT MHTarelbHas cpena? Onumure
OCHOBHBI€ CTIOCOOBI KJIAaCCU(UKALIMU TUTATEIbHBIX CPEI.
4 KakoBbl OCHOBHbIE TPEOOBAHHUS K COCTaBY M (PM3UKO-XMMHUYECKUM XapaKTEPUCTUKAM CPEJIbI.
5 TpeGoBaHus K CTEPUIN3ALIH CPE U TEXHOJIOTMYECKOTO BO3AyXa.
6 OnuumTe METO/Abl CTEPUIN3AINH, TPUMEHIEMbIE B OMOTEXHOJIOTUYECKOM ITPOU3BO/ICTBE.
7 UTo Takoe NMpeIeCTBEHHUKH, KaK OHU UCIOJIb3YIOTCA?
8 MOoXHO 1M UCHOJB30BaTh YIJIEBOJOPOJHOE ChIpbe MJisi OHOCHMHTE3a (PEPMEHTOB WIH
aHTHOMOTHKOB KyJIbTypamu rpudoB?

IIpakTuyeckast padora Ne3
«BinsiHHe pa3HbIX PeKUMOB CTEPUIM3ALMN HA TH0eJIb MUKPOOPTaHU3MOB»

ean 3ansiTUs:

O3HaKOMUTH CTYAEHTOB C TPEOOBAaHUAMU K peKUMaM CTEPUIN3ALUHN U YCIOBHUSIM KOHTPOJIS
CBIPBS JJ11 MUKPOOUOJIOTUYECKUX MTPOLIECCOB.

OO6GopynoBaHue U MaTEpHAIIbI

MyneTumenuitHoe o0opynoBanue, npeseHTarun MS Office Power Point o Teme 3ansaTus.

1 OcHOBBI aceNnTHKH NMPOLECCOB MUKPOOMOJIOTNYECKOT0 CMHTE3a

BOJBIIMHCTBO MPOIECCOB MHUKPOOHOJIOTHYECKOTO CHHTE3a IMPOBOJAT C YHUCTBIMHU
KYJIbTYPaMH MHKPOOPTaHU3MOB. B MHKPOOHOJOrMYeCKOM IPOU3BOJCTBE MPOBOIAT KOMILIECKC
pa3HoOOpa3HBIX MEPOIPHUATHH, OOCCICUNBAIONINX COXPAHEHUE YHUCTOTHI KYJIBTYphl Ha BCEX
JTamax TEXHOJIOTMYECKOro IMKJIAa — OT XPaHEHHs HPOOMPKH C HSTAJOHHBIM INTAMMOM B
1a00paTopuy JI0 HPOMBIIUICHHOTO BbIpalivBaHus B (¢epMmeHTatope. K TakuM MepOnpUATHAM
OTHOCSITCS: CTEpWIN3aLUsl 000PYJOBaHUS U KOMMYHHKAIIMHA, 00ECIICUCHHE UX TePMETUYHOCTH,
CTEPHIIN3AIUS MUTATEIBHBIX CPE M AOPUPYIOIIETO BO3/IyXa, CIICUAIBHBIC METO/IbI 0TOOpa Mpoo,
BHECEHHUsS B almapar MHUTATEIbHBIX BEIIECTB, IMEHOIACHTEJICH W IMOCEBHOIO MaTepuana Hu Jp.
HeoOxomuMocTh o0ecrieueHus] acenTUYECKUX YCIOBHA B OHOTEXHOJIOTHYECKUX IpoIleccax
00ycIIOBIICHA PSAIOM COOOpaXkeHHi. Bo-miepBhIX, IOCTOPOHHIE MUKPOOPTaHH3MbI-KOHTAMUHAHTHI
MOTPEOIAIOT MUTATENbHBIE BEHIECTBA U BBIACISIOT METa0OJUTHI, TOPMO3SIINE POCT OCHOBHOM
KyIbTYpbl. OJTO TeM Oojiee CyIIeCTBEHHO, 4YTO TakKhe HaumboJee pachupoCTpaHEHHbIE
KOHTAaMUHaHTBl, Kak Bac. subtilis, Bac. megaterium, Bac. stearothermophilus w np.,
XapaKTEepPU3YIOTCS OY€Hb BBICOKUMHU CKOPOCTAMU pocTa (10 2-3 4-1) Mo cpaBHEHUIO C OCHOBHOM
KyIbTypoi. Bo-BTOpBIX, pa3BUTHE KOHTAMUHAHTOB HEKOHTPOJIUPYEMO M3MEHSIET ONTUMATbHBIN
PEXHUM POCTa U Pa3BUTHS OCHOBHOU KyNbTYphl. B-TpeThux, HaIu4me B KyabTypalbHOMN KUJIKOCTH
MMOCTOPOHHEH MHUKPOQIOPHI U MPOIYKTOB €€ KU3HEIAEATEIIbHOCTH HEPEAKO CHIBLHO 3aTpPyIHSET
BBIZICTICHUE II€JIEBOTO MPOJYKTa W CHIDKAET €ro KauecTBo. VIMelwTcs W Jpyrue MPUYUHBL,
00yCIOBIMBAIOIINE HEOOXOUMOCTb COOMIOCHHS ACENTUYECKUX YCIOBHH KYTbTHBUPOBAHUS.

[TocTopoHHssT MUKpO(IOpa MOXKET MOMAcTh B (DEPMEHTATOp C BOAOW, BO3AYXOM HIIH C
MOOBIM W3 BHJOB CBIPhS. J[J XapaKTepUCTHKW 3arpsi3HEHHOCTH BOJBI M BO3IyXa
MUKpPOOpPraHU3MaMH TMpUBeAeM cleayromue naHHbie. CoaepkaHre MUKPOOPTaHM3MOB B 1 i



BOJIbI M3 apTE3MAHCKUX CKBaXKH 0Kojo 10%, u3 roposackoro Bomonposona — 103-10%, u3 pex umm
Bojoxpaumaum — 10*108, B crounsix Bogax — 108-10'2. Cpenu mHux a’poGuble campoduTHBIE
MUKPOOPraHW3Mbl, HauOOJiee OINACHbIE C TOYKM 3PCHUs 3arpsi3HCHUS OMOTEXHOJIOTHYECKHX
nporieccoB, coctanisitot 0,1-1 %. Coneprkanre MUKpOOPraHU3MOB B BO3/IyX€ CHIIBHO KOJIeOJeTcs
B 3aBHCHMOCTH OT paiioHa, B KOTOpoM OepyT mpoby, u coctasnser or 100 1o 10 000 B 1 m3. B
HETOCPEICTBEHHOW OJIM30CTH OT MUKPOOHOJIOTHYECKHUX TIPOU3BOCTB 00CEMEHEHHOCTh BO3/IyXa
pe3ko Bo3pactaeT. [IpakTHyecku BCEe BHIBI MCIOJIB3YEMOTO ChIPbsi B TOM HJIM WHOM CTEEHH
00ceMeHeHbI MUKPOOPTaHU3MaMH.

2 OcHOBHBIE MeTO/IbI 0O0ecTeYeHUsI AaceNTHYECKUX YCI0OBHIA

Mertoapl, TpUMEHSEMbIE JUIS HWCKIIOUEHHS BO3MOXKHOCTH TIIOTAJaHUS B KYyJIbTYPY
MOCTOPOHHEH MHUKpPO(MIOpPHI, OCHOBAaHBI JHOO Ha 3aJepkKe, JUOO HAa YHHYTOXEHUU
MUKpOOpranm3MoB. K MeTogaM, OCHOBaHHBIM Ha TII€PBOM MPHUHIUIE, MOXKHO OTHECTH
CTEPIIIM3YIOIIYIO (PIIIBTPAIIMIO BO3/AyXa M KUAKOCTEH (PacTBOPOB MUTATEIBHBIX BEIIECTB), a
TaKKe TEePMETH3AIMI0 TEXHOJIOTHMUYECKOTo 00OpyloBaHUs W KoMMyHHKanuid. K mertomam,
OCHOBAaHHBIM Ha YHUYTO)XEHWH MHKPOOPTaHM3MOB, OTHOCATCS TepMHYECKas, XUMHUUYECKas M
paauanMoHHas CTepuin3anuu (MOHU3MpYIolee wu3nydeHue). B Ouorexnonormu Hambosee
pacripocTpaHeHa TepMmuyeckas crepwimzanus. OHa TpHUMEHSeTcs Ui CTEePHIIH3aIlUH
000pyIOBaHUST W KOMMYHUKAIMH, MUTATENBHBIX CPEJ W TEXHOJOTHYECKHX PACTBOPOB, IS
CO3JIaHU TEIUIOBBIX 0aphEPOB, MPETSITCTBYIONINX MIPOHUKAHUIO MUKPOOPTaHU3MOB B amiapar BO
BpeMsi 0TOOpa poO, BHECEHHSI IOCEBHOTO MaTepHualia U 100aBoK. B kauecTBe cTepHIN3yIONIEro
areHTa TpU TEPMUYECKOH CTEPHIIM3aIMH OOBIYHO WCIIOJNB3YIOT HACHIIIEHHBIA BOJSHOW Tap
Pa3IMYHOTO JABIICHHS U TEMIIEPAaTyphl. XUMHUYECKYIO CTEPHIIN3ANUIO0 TPUMEHSIOT OOBIYHO JUTS
TEX 2JIEMEHTOB 000PYIOBaHUS, KOTOPHIC HE BBIICPKUBAIOT HAarpeBaHwus 10 TemrepaTtypsl 110-130
°C, HEOOXOIWMOHW MIJIA TEIJIOBOM CTEpHIM3aluu (HEKOTOpBhIE MAaTYMKWA W JIPyrue CpeacTBa
KUITuA, bunasTpsl 11l BO3MyXa U KUIAKOCTEH ). B KauecTBe areHTOB XUMHUYECKON CTEPHITH3AIIUN
UCHOJIL3YIOT (opManblerus, OKCHJI JTUJIeHAa, [-TpONHOHOJAKTOH U Jap. PanmanuonHas
CTepUJIM3alUsi OCHOBaHA Ha TYOUTEIbHOM BO3JCHCTBUM MOHU3UPYIOIIETO U3IIy4EHHUS] Ha KIETKU
MUKpOOpranu3moB. OHa TOKa HE HalUla IIMPOKOTO MPUMEHEHHS] B MHKPOOHOIOTHYECKON
MIPOMBIIIJIEHHOCTH.

Cmepunuzyrowas unempayus

OTOoT MeToa oOecrnednBaeT IMOJIHOE WM YaCTUYHOE 3afiepKaHhe MUKpOOpPraHu3MoB. OH
IIMPOKO MPHUMEHSETCA JJIs OYKUCTKU ra3oB (a9pUPYIOLIEro BO3AyXa) U KUIKOCTEH (TIaBHBIM
00pa3oM, Ha KOHEUHBIX CTaIUSAX MPOU3BOACTBA (PapMalleBTUUECKHUX IIPEMapaToB).

Tepmuueckas cmepunuzayus

Tepmuueckas crepunuzaius 000pyA0BaHMsI, KOMMYHUKALIUNA, TUTATEIBHBIX CPENl U IPYTHX
TEXHOJIOTHYECKHX KHIKOCTEH OCHOBaHA Ha TOM, YTO MPHU BRICOKHX TeMIIepaTypax MOTuOar0T KaK
BETETAaTUBHbBIC KJIETKU, TaK M CIOPbI MUKpOOpraHu3MoB. CTemneHb BO3JIECHCTBUS MOBBIIICHHOMN
TEeMIIepaTyphl 3aBUCUT OT BUJa MUKPOOPraHU3MOB, UX KOHIIEHTPAIUH, (PU3UYECKOTO COCTOSHUS U
npyrux QaktopoB. Haumbonee ycToiuMBBI K BBICOKMM TeMIleparypaM TepMO(UIbHbIE
MUKpPOOPIraHU3Mbl, CIIOCOOHBIE HE TOJIbKO BBIKHBATh, HO W Pa3MHOXKATHCS IPU TeMIEpaTrype,
I'yOUTENBbHOM /1151 OOJIBIIMHCTBA MUKPOOPTaHU3MOB. TepMoQuiibl (TOYHEE, UX CHOpPbI) CIEAyeT
paccMaTtpuBaTh TPU pacueTe pPeXUMOB TEPMHUECKOW CTEpUIIM3AIUH, TapaHTUPYIOIINX
YHUYTOKEHHE IOCTOPOHHEH MUKPOQIIOPHI.

[IpakTuyeckas peanu3ans TEPMUYECKOM CTEpPWIM3AllMKM 3aBHCUT, TNPEXIE BCEro, OT
cTepuin3yeMoro oonsekra. Tak, mycThie anmapartbl 1 KOMMYHHUKAIIMH Yalle BCETO CTEPHIU3YIOT
HACBIII[EHHBIM BOJSHBIM MapOM, MUTATEIbHBIE CPEAbl U IPYTHe KUAKOCTU — IyTeM HarpeBaHUs
M0J1 IaBJICHUEM, B Psifie CIIy4aeB CTEPUIM3YIOT TOPSYMM BO3IYXOM (CyXOH xkap).

HaubonpummM OaktepuiiuaHbiM 3PQekToM 0051a1aeT HACBHIIICHHBI BOJSIHON Map MOJ
nasineHreM. ['n0enbs MUKPOOPraHW3MOB O] JIeHiCTBHEM BBICOKUX TEMIepaTyp MPOUCXOIUT B
pe3yibTare Koaryisiun OeIKoB.

BaxxHoe 3HaYeHue Mpu 3TOM UMEET COJEp KaHue BOJIbI B KJIETKE — 4yeM OO0JIbLIe BOJIbI, TEM
HIKE TeMIIepaTypa Koaryisiiuu OeIKOB.



3 Crepuiin3anusi 000pyA0BaHUSA M KOMMYHH KA

Jnst obecrieyeHUsT aceNTHYECKUX YCIOBUH HEOOXOIMMO OCYIIECTBISTH CTEPHIU3AIMIO
BCEX aIlllapaToOB, KOMMYHMKAllUH, a TAaKK€ DJIEMEHTOB 3allOPHO-PEryIUpPYIOIIEH apMaTypsl U
cpeacts KUII, KOHTakTHpYWOIIMX C KyJIbTYpOH MHKPOOPraHM3MOB WJIH CO CTEPWIbHBIMU
MaTepUAIbHBIMU TMOTOKaMH. [IpOMBINUICHHBIN (epMEeHTaTOp MpPEACTaBIseT co00i CIOXKHYIO
TEXHUYECKYI0 CHCTEMY, OCHAIICHHYI0O MHOXECTBOM TPYOOIIPOBOIOB, IITYIIEPOB, IATYUKOB,
MO3TOMY TIPU COCTaBJICHHHM MOHTA)XHOH CXEMBI HEOOXOIMMO MPEIYyCMOTPETh BO3MOKHOCTH
TEPMHUUECKON CTEpUIIM3ALUH alllapaTa U BCEX LITYLEPOB U AIEMEHTOB €T0 «OOBSI3KI.

4 PesxuMbl CTepUIN3ALMHT

[IpumeHsitor camble pa3HOOOpa3Hble PEKHUMbBl CTEpWIM3ALMM  O0OPYAOBAHUS U
KoMMyHHKarnil. Ha mpakTuke mycTele ammaparbl 00JbIIOI0 00beMa OOBIYHO CTEPUIIU3YIOT B
teyenne 1 4y npu temneparype 120-130 °C, a kommyHukauuu — ot 1 10 4 4y npu 120-126 °C.
Pe3ynbrarhl cnenuanbHBIX HCCIEAOBAHMN IOKa3ald, 4YTO JUIsl CTepUIM3aluu (EepMEHTATOPOB
BMECTHMOCTBIO 63 M° KenaTenbHO MOJaBaTh Map B BEPXHIOK YacTh ammapaTa, a yaalsTh
MapOBO3JYIIHYI0 CMeCh M KOHJeHcaT cHu3zy. B 3ToM ciyuae TpebOyemas Temmeparypa
CTepWJIM3aluu JOCTUraercs B 2-3 pas3a ObicTpee, YeM IpHU yJaJIEHUU MapoBO3IYIIHOM cMecu
yepe3 BepxHUil mTynep. Bo Bpems crepunm3anuu He0OX0IMMO MOJTHOCTHIO OTKPBIBaTh BEHTHIIb
Ha JIMHUW HW)KHETO CITycKa JUIsl OTBOJA KOHJEHcaTa M3 HW)KHEW YacTd ammapara, MHaye Mpu
CKOIUICHUH KOHJIEHCcaTa TeMIieparypa B 30He cHmkaercs 10 110 °C.

3aganus:
1 I3yunTh OCHOBHBIE KOHTAMUHAHTHI OMOTEXHOJIOTHYECKIX MTPOU3BOJICTB.
2 VI3yduTh peXKUMBI CTEPHIIA3AIIMH OCHOBHOTO 00OPYIOBAHMS.

KonTpoJibHBIE BOIIPOCHI

1 Kakue BbI MOkeTe Ha3BaTb OCHOBHBIE METObI OOECIIEUEeHUS aCENITUYECKUX YCIOBUNA?

2 Y10 Takoe KpUTEpUl CTEPUIIN3ALINM, KaK OH ONpeaeseTcs?

3 Kakue 30HBI ammapara U CBSI3aHHBIX C HUM KOMMYHUKaIlMi TpYyJHEE BCETrO MOIAI0TCS
TEPMHUYECKOU CTEPHIIN3ALINM ?

4 MosxeT i GUIBTP ¢ IopamMu AuamMmeTpoM 20 MKM 3a/IepKUBaTh YaCTHIIBI pa3MepoM OT |
1o 10 mxm nipu ¢punasTparuu Bo3ayxa? Kak 3To mpoucxoaut?

5 Kak ocymectBisercss MOJArOTOBKAa BO3AyXa JIs a’palud B OHMOTEXHOJIOTMYECKUX
MIPOU3BOJICTBAX?

6 Kakue cymiecTByloT METO/Ibl MPOBEPKU FEPMETUYHOCTH arapaToB?

IIpakTnyeckas padora Ne4d
«OcHOBHBIE CTaIMU OMOTEXHOJIOTMYECKOI0 IPOU3BOACTBA)

HCJ'IL 3aHaTUd: (O3HAaKOMHUTBCSI C  OCHOBHBIMH CTaausaMH OMOTEXHOJIOTHYSCKOTO
IIpOU3BOJACTBA. I/I3y‘II/ITB OCHOBHBLIC HAITPABJICHUA PA3BUTUSA OMOTEXHOJIOTHH.

OcHOBHbBIEC HANIPABJICHUS B OHOTEXHOJIOTHH:

1. Co3nanue HOBBIX OHOJIOTMYECKHM AKTHBHBIX BeNIECTB M JIEKAPCTBEHHBIX
NpenaparTos /I MeIMIHHbI

AHTHOMOTUKU — crienurUecKrue MPOIYKTHI )KU3HEACITeIbHOCTH, 00Ia1aloNIie BEICOKON
(U3HOTOTMYECKON aKTUBHOCTHIO TI0 OTHOLIEHUIO K OMpeAeNeHHBIM IPyIaM MHUKPOOPTaHU3MOB
U K 3JI0KQaYeCTBEHHBIM OITyXOJIsIM, W30MPATEIhbHO 3aJCPKUBAIOIINE UX POCT WU TOJHOCTHIO
nojasisomue pasurue. Beero msBectHo okono 5000 aHTHOMOTHMKOB, HO HE BCE M3 HHX



JOIYLLEHbl Ul IPUMEHEHUS B MEAMULMHE. DTO CBSI3aHO C TOKCHMYHOCTBIO CYILIECTBYIOIIMX
AHTUOMOTHKOB, AJUIEPTUYECKUMHU PEAKIMSIMH, BHI3bIBAEMBIMU MU, HAPACTAHUEM YCTOWYMBOCTH
IIaTOT€HHBIX MUKPOOPIaHW3MOB K IIPUMEHSEMBIM Tpenaparam U ap. IlosTomy npoucxoauT nouck
HOBBIX AHTHOMOTHUKOB 1O CpPEACTBAM HCIBITAaHUS HOBBIX IPOJYIIEHTOB, XUMHUYECKOU
MOAU(HUKAINH, KIIETOYHOW U TCHETUYECKOU WHKCHEPUH.

I'opmonbl. buoTexHosiorus npenocTaBisieT MEAUIIMHE HOBBIE IYTH IMOJYYEHUs LEHHBIX
TOPMOHAJIBHBIX IpenapaToB. PaHbllie rOpMOHBI MOJy4alyd U3 OPraHOB U TKaHEW XKUBOTHBIX U
gyenoBeka. TpeboBanoch MHOTO MaTepHaiia ISl MOJTy4YeHHs: HeOOJIBIIOTO KOJIMYeCcTBa MPOIyKTa. B
HACTOSIIIIEE BpPEMs C NPUMEHEHHEM TI'€HHOMH)KEHEPHBIX IITAMMOB IOJY4alOT FOPMOH pocCTa
(coMaToTpONuH), WHCYAUH (PEryJupyeT YPOBEHb TJIOKO3bI B KpOBH), KOPTH30H (TOPMOH
HAJMOYEYHUKOB) U JIpYTME€ TOPMOHBL. OTO IMO3BOJISIET CHU3UTh CTOMMOCTb IPENaparoB U
MOJIy4aTh UX B OOJIBIIMX KOJINYECTBAX.

WNnTeppeponsl — BBLAEHAIOTCA KIETKaMU 4YEJIOBEKAa M JKUBOTHBIX B OTBET Ha
nHpuurposanue Bupycamu. OHu 00J1a4a10T aHTUBUPYCHOM aKTUBHOCTBIO. [0 BBEICHUSI METO/I0B
TeHHOW MH)KEHEPUU MHTEepP(EpOHBI MOTydalu U3 JOHOPCKON KPOBHU — 70 | MKI HEOUMIIIEHHOTO
uHTepdepoHa u3 1 1 KpoBH, T.e. IPUMEPHO OJHY 103y Ul MHbEKIMH. B Hacrosiiee Bpems
UHTEp(EPOHBI YCIENIHO MOJYyYaloT ¢ IPUMEHEHHEM TeHHOMH)KCHEPHBIX mTaMMoB EScherichia
coli, apoxokei, KyJIbTHBUPYEMBIX KJIETOK HACEKOMBIX M MJEKomuTaromux. HHTephepoHs!
WCIOJIb3YIOTCS JJIs JIeueHus: 00JIe3HeH, BhI3bIBAEMBIX BUPYCaMH reprieca, TenaTuToB U Jp.

PekoMOuHaHTHBIE BakIMHBI U BaKIUHBI-aHTUTEHbl. BakuuHauus — OAMH U3 OCHOBHBIX
croco0oB  00prOBI ¢ WHGOEKITHOHHBIMH 3a0osieBaHUsIMU. [lyreM BceoOmelt BaKIMHAIIUA
JUKBUJIMPOBAaHA HAaTypajbHasl OCIa, OTPAaHUYEHO PacIpOCTpaHEeHHE OEIIeHCTBA, MOJIMOMUEINTA,
XKeNToil nmuxopaakd. bonbioe skoHOMHYECKOe 3Hau€HHWE MMEET pa3padoTKa BaKIMH MPOTHB
0ose3Hel CeIbCKOXO3SMCTBEHHBIX JKUBOTHBIX (HIOP — HApYIIEHHE ICUXUYECKOTO Ppa3BUTHS,
surypa). TpaaulMOHHBIE BaKIUWHHBIE Mpenaparbl U3TOTOBJISIIOT HA OCHOBE OCIAOJIEHHBIX HIIU
WHAaKTUBUPOBAHHBIX BO30ynuTesneit 6ome3neil. CoBpeMeHHbIe OMOTEXHOJIOTHUECKHE pa3padOTKH
MpelycCMaTpUBaOT CO3JlaHNEe PEKOMOMHAHTHBIX BAaKIIMH U BaKIIMH-aHTUTE€HOB. Bakiuubl 060ux
TUIIOB OCHOBAHbI HA TEHHOMHKEHEPHOM MOIXOIE.

@®epMeHThl MEAMIIMHCKOTO Ha3HayeHus. MHoOrooO6pa3Ho mpuMeHeHue (QepMEeHTHBIX
[pernapaToB B MeAUIMHE. X UCHIONB3YIOT [UIsl pACTBOPEHUS TPOMOOB, JICUEHHS HACIIEICTBEHHBIX
3a00JIeBaHUI, OCBOOOXKACHUS OpraHu3Ma OT TOKCHYECKUX BEIIECTB U Jp.

@DepMeHTHI ISl MUIIEBOM MPOMBIIIIICHHOCTH, JUIsl CEIbCKOX03MCTBEHHBIX IIEJICH.

2.Co3nanne MHUKPOOHMOJIOTHYECKHX CPeICTB 3allUThl PACTeHUl OT O00Jie3HeH u
BpeauTesieil, 0aKTepHAJbHBIX YJ00peHHid, HOBBIX BbICOKONPOAYKTHBHBIX COPTOB H
ruOpPHUI0B CeJIHLCKOX03SIHCTBEHHBIX PACTEeHUI

buoTtexHonornueckre myTu 3allUThl pacTeHUN OT O0JIe3HEl U BpeAuTese BKIIOYA0T:

- BBIBEJICHHE COPTOB PACTEHUH, YCTOWYMBBIX K HEOIArONPUSTHBIM (haKTOpam;

- XUMHYECKHUE CpeAcTBa OOpbObl C  COpHSKAMH, TpBI3yHAMH, HACEKOMBIMH,
¢buTomaroreHHpIMH rpudamu, OaKTepUsIMHU, BHUPYCAMH;

- OMOJIOTHYECKHE CpeICTBa OOPHOBI C BPEIUTENSIMHU, UCIOIb30BAaHNE UX €CTECTBEHHBIX
BparoB U Mapa3uToB, a TAK)KE TOKCHUYECKUX MPOJAYKTOB, 00pa3yeMbIX KUBBIMUA OpraHU3MaMHu.

Hapsiny ¢ 3ammroid pacTeHHMM CTaBUTCA 3ajJadya [OBBILICHUS MPOJYKTUBHOCTH
CENIbCKOXO3SUCTBEHHBIX KYIBTYp, WX TNHINEBOH (KOPMOBOM) IIEHHOCTH, CO3JIaHUS COPTOB
pacTeHHMI, pacTyIIUX Ha 3aCOJICHHBIX MTOYBAX, B 3aCYILIUBHIX U 3a00JI0UEHHBIX pafoHaX.

3.Co3naHue NEHHBIX KOPMOBBLIX /00aBOK /Jisi MNOBBIIICHUS] NPOXYKTHBHOCTH
KHBOTHOBO/ACTBA

JUiss  TOBBIIEHUS  NPOJYKTUBHOCTH  KUBOTHBIX HYXEH  IIOJHOLIGHHBIH  KOPM.
buoTexHonornyeckas MNPOMBIIUIEHHOCTh BBITYCKaeT KOPMOBOM 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 OOOTAIEHHWE PACTUTEIBLHBIX KOPMOB
MUKPOOHBIM OesnkoM. [[JIst 3TOro MIMpPOKO UCHOJB3YIOTCS TBEPAO(ha3HbIe IPOIIECCHI.

4.Co31aHH€e HOBBIX TEXHOJIOTHIl MOJYYEeHUs] XO35IliCTBEHHO HEHHBIX NMPOAYKTOB JJsl
HCNO0JIb30BAHNS B MUIIEBBIX U APYTHX OTPACIAAX MPOMBIILIEHHOCTH

AMUHOKHUCIOTHI (IIMCTEWH, METHOHMH, JIM3WH, TJIyTaMaT) — TMOBBIIICHHE MUTATEIbHOMN
[IEHHOCTH TUIIIH, YCUJICHUE apOMaTa MSCHBIX, PHIOHBIX, TPUOHBIX U3/ICITHH.

Onuronentusl (acrapram, TayMaTWH, MOHEJUIMH) — HU3KOKAJIOPUWHBIE, OYCHb CIIAJIKHUE
BEILIECTBA.

@epMeHTHI:

- p-Tamakro3mmaza - MPOM3BOJICTBO OE3JIAKTO3HOTO MOJIOKA, OCBOOOXKICHHE MOJIOYHOM
CBIBOPOTKH OT JIAKTO3BI, IPUTOTOBJICHHUE MOPOKEHOTO;

- MukpoOHBIe TpOTEa3bl — ChIPOBAPEHUE, YCKOPEHUE CO3PEBAHUS TECTa, MPOU3BOJICTBO
KpPEKEpOB;

- OuiuH, TPUIICUH, OpPOMENTaHUH — YCKOPEHHUE MAapWHOBAHHS PBIOBI, yIajieHUEe Mmsica C
KOCTEH;

- Jlunassl — npuganne cenupuIecKoro apoMara CrIpy, IOKO0JIaTy, MOJOYHBIM MTPOTYKTaM,
YITY4IICHUE Ka4yeCTBA B30OUTHIX SMYHBIX OCIIKOB;

- I'mroko300KcH1a3a B COYETAHUM € KaTajda3ol — ynajgeHue KUCIopoa U3 CyXOoro MOJIOKa,
ko(e, mBa, MailoHe3a, TMMOHHBIX, alleIbCHHOBBIX U BUHOTPATHBIX COKOB.

Butamunst (A, Bi1, B2, Bs, B12, C, D, E) — noBsIenne nutaTeTbHOM 1IEHHOCTH MUIIEBBIX
MPOJYKTOB, aHTHOKCUIAHTHI.

Opranndeckre KUCIOTHI (yKCycHasi, O€H30iHasi, MOJIOYHAs, TIIOKOHOBAs, JTUMOHHAs) —
KOHCEpPBAHTHI, apOMATHU3aTOPHI.

5. Coszoanue 3¢pghekmusnoli mexnono2uu nepepadoOmrKu U OYUCMKU NPOMBIULIEHHBIX U
ObIMOBLIX OMX0008.

BaxxHO# coCTaBHOW YacThIO COBPEMEHHOW OMOTEXHOJIOTHH SIBJIAETCS OYHUCTKA BOJBI OT
3arpsi3HEHUN, a TAK)KE YTUIN3AIUs Pa3IUYHBIX MPOMBIIIJIEHHBIX U OBITOBBIX OTX0J0B. MeToabl
TaKOW OYMCTKHM OCHOBaHbI Ha HWCIOJb30BaHHM CHEIU(DUUSCKHX OHOJOTHYECKHX COOOIIECTB,
HOCAIIUX Ha3BaHUE AKMUBHO2O Uid, JJIA TIyOOKOW YTHIM3AIlMU KaK OPraHUYEeCKUX, TaK H
HEOPraHMYECKHX 3arps3HEHUH, OCTABIIUXCS B BOJIC MOCTIE APYTUX BUIOB OUUCTKH.

buorexHnonornueckue MPOM3BOJCTBA  SBISAIOTCS BECbMa  IEPCIEKTHUBHBIMHU,  YTO
00yCIIOBJIEHO UX KOMITAKTHOCTBIO, KPYITHOMACIITAOHOCTHIO, BBICOKMM YPOBHEM aBTOMAaTH3aI[UU
Y BBICOKOW IPOU3BOJUTENHHOCTBIO TPY/IA.

[Ipouecchl GHOTEXHOIOTMUECKUX MPOU3BOJICTB pa3HOOOpa3Hbl, HO BCE OHU MMEIOT MSATh OOIIUX
OCHOBHBIX CTa/IU{, KOTOPBIE PA3IUYAIOTCS 1O LENAM U IPUHLIUIIAM UX JOCTHUKCHHSL.
OO0masi OMOTEXHOJIOrHYeCKAasl cXeMa MPOU3BOACTBA MPOJIYKTOB MUKPOOHOI0 CHHTE3a
1) [lonyuenue noceBHoro Marepuana. [loceBHo#l MaTepual npeacTaBiIsieT cCOO0H YUCTYIO
KYJIBTYPY MHKPOOPraHU3MOB-TIPOAYIICHTOB, Pa3MHOKEHHYIO B JAOOPATOPHBIX YCIOBUSIX MpU
ONTUMAJIBHOM COCTAaBE€ MUTATEIBHOM Cpelbl M pexuMe BblpamiuBanus. i crepunuzanuu
BO3JlyXa B Clly4ae a’pOOHBIX IMPOIECCOB KyIbTUBHUPOBAHUS HCHOJB3YIOT (QUIBTPOBaHHUE U
yneTpaduonetoBoe odnydenue. KynbTypsl MUKpPOOPraHU3MOB-TIPOAYIIEHTOB 3aBOJIbI OTYYalOT
U3 KOJUJIEKIIMH B MPOOMpPKaX Ha arapu30BaHHBIX MUTATENBHBIX Cpelax WM B ammynax. Yucras
KYJIbTYpa MUKPOOPTraHU3Ma MOXET MOCTOSHHO HIIM 10 Mepe HEOOXOTUMOCTH HUCIIOJIb30BAThCS B
npousBojicTBe. CHavana KyapTypy pa3MHOKAIOT B Ta00PATOPHH, 3aTEM B IIEXE YUCTHIX KYIbTYp U
WHOKYJISIIIUY, AaJjiee HAMPaBJIsAIOT Ha KYJIbTUBUPOBAHUE.

2) IlpuroToBiieHHE NUTATENBHOM Cpeabl — BKIIOYAET CMEIIMBAHUE KOMIIOHEHTOB U
crepwinzanuioo. OCHOBY MHTATENbHBIX Cpel AJid  KYJIbTUBHUPOBAHUS MHKPOOPTraHU3MOB
COCTaBIISIIOT HUCTOYHUKU yriaepoaa. CyliecTBYIOT MHKPOOPTaHU3MBI, CIIOCOOHBIE MOTPEOIAThH
yIIAEPO TONIBKO U3 BBICOKOMOJEKYISPHBIX COSTUHEHHH, HalpruMep OENTKOB U MENTHI0B, B TO e
BpeMsi MHOTHE OaKkTepuu U JPOXOKUA YTUIU3UPYIOT MPOCTEUIINE YTIepoa0coAepKaIlnue



2.

COEIMHEHUS - METaH, 3TaHOJI, yIJeKucioTy. Kpome yriepojga KJIETKM MHUKpPOOPIraHHW3MOB
HYX/IAIOTCSl B UCTOYHHUKAX a30Ta, Gocdopa, MaKpo- 1 MUKPOIIIEMEHTOB. Berecta 3Toro poaa
HAXOJATCS B MUTATEIBHBIX CPElax B BUJE COJICH, B HEKOTOPBIX CiIydasx a3oT U ¢ochop Moryr
yCBaMBaTbCsl U3 OPraHMYEeCKUX HCTOYHMKOB, HAIpUMEp aBTOJIM3aTOB W T'HAPOJIM3ATOB
MUKPOOHOTO HJIH )KUBOTHOTO MTPOUCXOKICHUS.

CMenmBaHue MUTATENbHBIX BELIECTB IPOBOJUTCS B peakTopax ¢ Memainkoil. PactBoprumblie
KOMIIOHEHTBI Cpe/bl IPEABAPUTENIBHO PpacTBOPSAIOT B Boje. HepacTBopuMble KOMIIOHEHTHI
(HampuMmep, KyKypy3HYIO, COEBYIO MYKY, M€Jl) — cyclieH3upytoT. CoCTaBlI€HUE CPE/Ibl CUUTAETCS
3aBEpUICHHBIM, €CJIIM B pe3yJbTaTe IPOU3BEIEHO TIIATEIbHOE H3MENbUEHUE €€ TBEPIBIX
KOMIIOHEHTOB.

3aBepluarouuil 3Tan NPUrOTOBJICHUSI MUTATENbHOW cpelapl — crepunusanus. Haubonee
LIIMPOKOE paclpocTpaHEeHHe MOJydusia TepMuYecKkas crepuinzanus. Bakneimeid mpobiemoit
P O3TOM SIBJSIETCSI COXpAaHEHUE TMHTATENbHBIX CBOMCTB Cpelbl, TaK KakK OOJBIIMHCTBO
cyOCTpaToOB, OCOOEHHO YIJIEBOJbI, OKa3bIBAIOTCS TEPMUYECKH HecTaOmiIbHbIMU. HekoTopbie
cyOcTpaTel He TPEOYIOT CTEpPHIM3allUM, TaK KaK caMU OOJIaJaloT aceNTUYECKHM JeHCTBUEM:
METaHOJI, 3TaHOJI, YKCYCHasl KUCJIOTa U JIp.

3) ®epmentanusi (KyJIbTUBUPOBAHUE) - OSTO BCSA COBOKYIIHOCTH IOCJIE€IOBATEIbHBIX
orepanuil OT BHECEHHUS B 3apaHee NMPUTOTOBIEHHYIO U CTEPHJIM30BAHHYIO MUTATEIbHYIO CPELy
MHOKYJIsTa (IIOCEBHOTO MaTepuasa) 10 3aBEPILEHUs IPOLECCOB pOCTa U OMOCHUHTE3a BCIIEICTBHE
MCYepIbIBaHUS MUTATEIbHBIX BellecTB cpeibl. CylecTByeT ABa Tuna (epMeHTalui: MoTydyeHHe
6roMacchl MUKpPOOPTaHW3MOB U MIOJTy4eHHE LIEHHBIX BEUIECTB, BOSHUKAIOIINX B XOJI€

poCTa WK Ha NOCIEAYIOMINX CTaIUAX PA3BUTHS KYJIbTYpHI.

4) Boigenenue ueneBoro npoaykra. Ctaaust BbIACICHUS U OUMCTKU MPOAYKTa CYILIECTBEHHO
3aBUCUT OT TOTO, HAaKaIUIMBAeTCsl MPOIYKT B KJIETKAaX WJIM OH BBIAEISETCS B KYJIbTYypPalbHYIO
KHUJIKOCTb, WJIM K€ IPOJYKTOM SIBJIETCS cama KieTouHass Macca. Pasznenenue Ouomacchl u
KYJIBTYpaJIbHOM JKUIKOCTH - cenapayus - OCylIeCTBIAETCS HECKOIBKMMHU MeToiamu ((aorarms,
¢bwibTpanus, neHTpudyrupoanue). Eciu 1eneBoil npoayKT COAEPKUTCS B CaMHMX KIemKax, TO
IPOBOJAT pa3pyllleHHe KIETOK - JE3UHTErpanuio - (GU3NYECKUMH, XUMUYECKUMU H
XUMUKO-(DEepMEHTaTUBHBIMH CTIOCOOaMHU.

Bblenenue npoaykra U3 KyIbmypanbHOU JHCUOKOCMU UNU 20MO2EHAma Pa3pyIIEHHBIX
KJIETOK IPOBOJAT IyTEM €ro OCaXJICHMs, 3KCTPAKLUU WU afcopOuuu. 3aTeM BbIJICJICHHBIN
HIPOAYKT KOHYenmpupylom YIbTpa(uiabTpalield, BbIIApUBAHUEM WM OOpPATHBIM OCMOCOM.
Ilocne crabwin3anuu HpPOAyKTa B 3aBUCUMOCTH OT TOrO, KakuM JOJDKEH ObITh KOHEUHBbI
IPOIYKT: CyXUM WU KUJIKUM, €ro 00€3BOKHBAIOT WM Cpa3y yNAaKOBBIBAIOT U OTIPABISAIOT HA
XpaHEHUe U Jajee - NoTpeOUTelto.

3agaHue:
3apucoBaTh B TETpagu OOMIYI0 OHOTEXHOJOTHYECKYI0 CXeMy TMPOM3BOJCTBA MPOIYKTOB
MHUKPOOHOTO CHHTE3A.
PaccMoTpeTs Kaxayro cTaauio mpoliiecca Ipou3BO/ICTBA.

KOHTpOJ'ILHLIe BOIIPOCHI

1. Tlepeunciaute OCHOBHBIE CTAMHU OMOTEXHOJIOIMUYECKOTO IPOU3BOJICTBA.
2. Yto Takoe NoceBHOU Marepuan?
3. Kak rotoBsT noceBHO# MaTepual B IPOU3BOJCTBEHHBIX YCIOBHIX?
4. Kakue KOMIIOHEHTHI BXOJST B COCTaB MUTATENbHBIX cpea?

5. Yo Takoe pepmeHTanus?

6. Kakumu wMeronamMu OCyIIECTBISCTCS pa3/ieieHne OHOMAacchl OT KyJbTYPaIbHON
KUAKOCTH?

7. B xakoMm ciydae HEOOXOMMa Je3UHTErpaus KIeToK?

8. Kakwue criocoObl KOHLIEHTpUPOBaHMs PoayKTa Bam n3BecTHbI?



IIpakTnueckas padora NeS
«O3HaKoOMJIEHHE ¢ IPOU3BOJACTBEHHbIMH JIMHUAMH M TEXHOJIOTMAMH M3r0TOBJICHHS
NOJIy4eHHs1 OMONpPenapaToBy;

ean 3ansTHSA:

O3HaKOMHUTHCS C TPOM3BOJACTBCHHBIMU JIMHUAMH M TEXHOJIOTHUSMH H3TOTOBJICHUS
MOJIydeHUs: OuompenaparoB. V3yduTh THIBI OHONPEANPHUSATHNH, WX YCTPOHCTBO U PEKHUMBI
paboTHI.

O6opynoBaHue U MaTepHaIIbI

XKypHan peructpariu CTYJACHTOB, MOJYYaBIIUX HHCTPYKTAX MO0 TEXHUKE OE30TaCHOCTH,
MyJIbTHMEHIHOE 000pyIoBanue, npeseHtanuun MS Office Power Point o teme 3aHsaTHSI.

1 TexHosornyeckue 0OCHOBbI OHOTEXHOJIOTHYECKUX MPOU3BOACTB

Baxneitmieir 3amayeit 11000ro OMOTEXHOJIOTHYECKOTO TMpoIlecca sIBIseTcss pa3paboTka u
OTNITUMHM3AIHS HAYYHO-0O0CHOBAHHOM TEXHOJIOTHH W ammaparypsl Ui Hero. [Ipu opranu3anumn
OMOTEXHOJIOTMYECKUX MTPOU3BOJICTB YACTUIHO OB 3aMMCTBOBAH OIBIT PA3BUTOH K TOMY BPEMEHHU
XUMHYECKOH TexHoJoruu. OJHaKo OWOTEXHOJOTHYECKHE MPOIECChl HMMEIOT CYIIECTBEHHOE
OTJIMYME OT XMMHYECKUX, B CHIIy TOTO, YTO B OMOTEXHOJOTHH HCIOJIB3YIOT 00JIee CIOKHYIO
OpraHu3aIiio MaTepun — ouosnornueckyro. Kaxxapiii 6uongornueckuii o0beKT (KineTka, GepMeHT u
T. JI.) — 3TO aBTOHOMHasi caMOperyJupyomascs cucrema. [Iprposa OMOIOrHYeCcKUX MPOIECCOB
CIIOKHA W JIAJICKO HE BBISICHEHa OKOHYATEIbHO. JIJIT MUKpPOOHBIX TOMYJISAIHHA, HAIpHMeEp,
XapaKTepHa CYMIECTBEHHAsI TE€TEPOTeHHOCTh 10 Py NMPU3HAKOB — BO3PACT, (U3HOJIOTHUSCKAs
aKTUBHOCTb, YCTOMUMBOCTh K BO3JICHCTBUIO HEOIAromnpusATHBIX (QakTopoB cpelasl. OHU Takke
IOJIBEPXKEHBI CITYJaifHBIM MyTaIMsAM, 4YacToTa KOTOpHIX cocTaBmser or 104 mo 102
I'eTeporeHHOCTh TaKke MOXKET OBITh OOYCJIOBJICHA HAJIWYHMEM TOBEPXHOCTEH paszaena ¢a3 u
HEOJHOPOJHOCTBIO YCIIOBHM cpenbl. B o0Omem Bume m000# OMOTEXHOJOTHYECKUM TPOIIece
BKJIIOYAET TpPU OCHOBHBIE CTaguM: MpeAPepMEHTAIMOHHYIO, (EPMEHTAIMOHHYI0 U
nmocT(epMeHTaIMOHHYIO.

[IpuHuMnuanpHas cXxema peaau3alud OMOTEXHOJIOIMUYECKHUX MPOIECCOB B O0IIEM BHJIE
MOJKET OBITH MpejCcTaBlieHa OJIOK-CXeMOM, B KOTOPOIl c/iesiaHa MOIbITKAa OXBAaTUTh BCE BApUAHTHI
(hepMeHTaIMOHHBIX MPOIIECCOB (PUCYHOK 1).
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Pucynoxk 1 — [IpuHimunuaneHas cxema peaau3auny OMOTEXHOJIOTHYECKUX MPOLECCOB (110 Y.
3. Buectyp u 1p.):

1 — peakTOop n1s NPUTOTOBIIEHUS Cpel, 2 — BUXPEBOM Hacoc, 3 — amnmapaTr i
IIPUTOTOBJIEHUS TBEPIBIX Cpell, 4 — mapoBas KOJOHKa JUIsl NOJOTpeBa Cpel 0 TeMIepaTypbl
CTEpUIIM3ALUK, 5 — BBIAEPKUBATEND CPEJl IIPU TEMIIEPAType CTEPHIIN3ALMH, 6 — TEIII00OMEHHUK
JUI OXJIXKIEHUS Cpefl, 7 — MEPHUK-COOPHUK MUTATENBHOM Cpefibl, 8 — 103aTop, 9 —aHa’poOHBIi
depmentep, 10 — rmyOuHHBINA a’poOHBINA pepmentep, 11 — OnokaTamuTUyeckuii peakrop, 12 —
dbepMeHTep I TOBEPXHOCTHOM TBepaodazHoi pepmenTanuu, 13 — To ke AJIs TOBEPXHOCTHON
KHUIKOCTHOH pepmenTamnyu, 14 — sxcTpakrop, 15 — cemaparop ans otneneHus momaccsl, 16 —
CUCTeMa JIOKaJIbHOM aBTOMaTuku, 17 — miazmosmzarop Ouomaccel, 18 — nesuHTerparop
ouomaccel, 19 — BeimapHas yctaHoBka, 20 — (GpaKIMOHHPOBAHUE IE3UHTETPATOB, 21 — cymmiika
W Jpyrue ammapatbl Ijsi 00e3BOKMBaHUA, 22 — ammaparypa s pachacoBKu MTpoaykTa, 23
-HOHOOOMEHHBIE KOJIOHHBI, ammaparhl Il XUMHUYECKUX U MeMOpaHHBIX METOJIOB BBIICICHUS,
HEeHTpUPYTH, PUIBTPBI, KPUCTAIIIU3ATOPHI U JIp. YCTPOKUCTBA

VYcnosuble 0603Hauenusi: pH — pactBop ans koppekiuu pH, I1 — koMIOHEHTHI 1 cpeabl AJis
noanutku, [loc — moceBHoit Marepuan, B — cxartsiii Bo3ayx, [IAB — menoracurens, Cp —
CTepHJIbHASI TUTaTEeNbHAs cpena, bA — OMOJOTHYECKUiA areHT.

Ha npeogepmenmayuonnoii cmaouu ocymecTBISIOT XpaHEHHE W MOATOTOBKY KYJIbTYPHI
MpoJyleHTa (MHOKYJSATa), MOJydeHHE M MOATOTOBKY IUTATENIbHBIX CYOCTpaToB U Cpef,
(bepMeHTAalMOHHOW amnmapaTypbl, TEXHOJOTMYECKONM M PEeHUPKYJIUpPYyeMOM BOJbI M BO31yXa.
[lognep>kxaHue W MOATOTOBKA YHCTOM KYJIbTYpPBl SBISETCS OYEHb BaXKHBIM MOMEHTOM
npendepMeHTallMOHHOW  CTaJAuM, TaK Kak TNPOAYLEHT, €ero (U3HOI0ro-0MOXUMHYECKHE
XapaKTEPUCTHKA M CBOWCTBA ONpeneistoT 3(PQPEKTUBHOCT BCETO OHOTEXHOJIOTHYECKOTO
mpouecca. B oTaeneHMH YHMCTOW KynbTypbl OCYIIECTBISIOT XPaHEHUE MPOU3BOACTBEHHBIX
ITAMMOB M 00ECIIeUNBAIOT UX PEAKTUBALIMIO U HApaOOTKy MHOKYJIATA B KOJIMUECTBAX, TPEOYEMbIX
JUIsl Hadana mnpouecca. [Ipy BeIpaliuBaHNM MOCEBHBIX 103 WHOKYJIATA MPUMEHSIOT ITPUHLIUIT
MacIITabupoBaHUs, TO €CTh IPOBOJAAT MOCIEN0BATEIbHOE HapallMBaHHe OMoMacchl MPOayleHTa
B KoJ0ax, OyThUIAX, ajiee B CEpUr MOcheA0BaTeNnbHbIX (pepmeHTepoB. Kaxaplil mocneayronuit
3Tal JaHHOTO Mpolecca OTIMYAeTCs MO 00bEeMY OT MPEeAbIAYIIEro OOBIYHO Ha MOPSJIOK.
[Tony4yeHHBI MHOKYJIAT MO CTEPUIIBHON IMMOCEBHOM JMHUM HAIpaBJsETCs Jlajee B ammapar, B
KOTOpOM  peanu3yercss (epMeHTalMOHHAas craausd. l[IpuroroBiieHHe MUTATENBHBIX Cpell
OCYILIECTBIISIETCS B CHELMAIBHBIX PEaKTOpax, 000pyJOBaHHBIX MEIIATKaMHU.

B 3aBHCHMOCTH OT pacTBOPUMOCTH M COBMECTUMOCTH KOMIIOHEHTOB Cpeil MOTYT OBITh
IIPUMEHEHBl  OTJEJBbHBIE pPEAKTOpPbl. TEXHONOrMs NPUTOTOBJIEHUS CPEl  3HAYUTEIBHO
YCIIOKHSETCA, €CIM B HMX COCTaB BXOJAT HEPACTBOPHMbBIE KOMIIOHEHTH. B paszinuHbix
OMOTEXHOJIOTHUECKUX MPOIIeccax MPUMEHSIOTCS pa3iINuHbIe 10 MPOUCXOKICHUIO U KOJIUYECTBAM
cyOCTpaThl, MOITOMY MPOLECC UX TMPUTOTOBIEHUS Bappupyer. I[losTomMy mo3upoBaHuE
MUTATENIbHBIX KOMIIOHEHTOB MOJOUpAaeTcs M OCYHIECTBISETCS WHAMBUAYAIbHO HA KaXIOM
MIPOU3BOJICTBE B COOTBETCTBUM C TE€XHOJIOrMYECKUM PErIaMeHTOM KOHKPETHOro mpouecca. B
KauecTBE JO3UPYIOIIET0 OOOPYAOBAaHUA MPU O3TOM MPUMEHSIOTCS BECOBbIE M OOBEMHBIE
YCTPOMCTBA, UCIIOJIb3YEMBIE B MMUIIEBOM M XUMUYECKOW IPOMBIIIEHHOCTU. TPaHCIOPT BELECTB
OCYILECTBIISIETCSl HAacoOCaMH, JIGHTOUYHBIMM M IIHEKOBBIMM TpaHcnoprepamu. Celllyune
KOMIIOHEHTHI IMOJAIOT B (hepMEHTEephl C MOMOIIBI0 BAaKyyMHBIX HAcocoB. HacTo NPUMEHSIOT
MPUHLMI T[PEIBAPUTEIBHBIX CMECEH, TO €CThb COJM IPEIBAPUTEIBHO PACTBOPSIIOT U 3aTEM
TPAHCHOPTHUPYIOT 1O TPYOOIPOBOJAM, TO3UPYs UX [T04ady [0 00beMy. B cuily HCKITIOUNTENIBHOTO
pa3HooOpa3usi OMOTEXHOJIOTHYECKUX MPOIECCOB U MPUMEHSEMbIX JUIsl WX pealu3aluu Cpef,
METOJIOB M anmnapaTypbl pacCCMOTPEHHE JJaHHBIX JIEMEHTOB Jlajiee OyJeT CBA3aHO ¢ KOHKPETHBIMU
OMOTEXHOJIOTMYECKUMHU IPOU3BOJICTBAMH.

Cranus pepmenmayuu SBIASIETCS OCHOBHOU CTaMel B OMOTEXHOJIOIMUECKOM MPOLIECCe, TaK
KaK B €€ X0/1€ IPOUCXOIUT B3aMMOAECHCTBHUE MPOJIyLIEHTa C CyOCTpaTOM U 00pa30BaHUE LEIEBbIX
IPOIYKTOB (OHOMAacc, SHJI0- U HK30IPOIYKTOB). ITa CTaIUS OCYLIECTBISAETCS B OMOXMMHYECKOM
peakrope (depMmeHTepe) M MOXKeT OBITh OpPraHM30BaHa B 3aBUCUMOCTH OT OCOOEHHOCTEH



UCIOJB3YyEMOr0 MPOJAYLIEHTA W TPeOOBaHU K THIY M Ka4eCTBY KOHEYHOTO MPOIyKTa
PpasiInuHbIMHA croco0amu. q)epMeHTaI_II/ISI MOXKCT IIPOXOAUTH B CTPOro aCCITHYCCKUX YCIOBUAX U
0e3 coOIoIeHHs IPAaBUJI CTEPUIIBHOCTHU (TaK Ha3bIlBacMas «He3allUIcHHas» (epMeHTalus); Ha
KUJKUX ¥ Ha TBEPJIBIX CPEax; aHadPOOHO U a3poOHO. A3poOHas hepMeHTalHs, B CBOIO OYepe/ib,
MOJKET MPOTEKATh MOBEPXHOCTHO WUJIH INTyOMHHO (BO BCEH TOJIIIE MUTATEIBHON CPEIbl).

2 KyabTuBupoBaHue 6M0J10THYecKUX 00beKTOB

KynpruBupoBanue GMOJOTHYECKUX OOBEKTOB MOKET OCYLIECTBISATHCS B MEPHOJUUECKOM
U TPOTOYHOM DPEXKUMAaX, IMOJYHEHPEPHIBHO C TOANUTKON cyOctpatoMm. [lpm mepmoamyeckoM
crioco0e KyIbTHBUPOBaHUs (EpMEHTEp 3aIlOJIHACTCS HWCXOAHONW MHUTATEIBbHOW Cpelod U
WHOKYIIAITOM ~MHKpOOpranm3MoB (Xo + Sp Ha puc. 3). B TedeHue ompeneneHHOro Meprojaa
BpEMEHH B ammapare MPOUCXOJUT B3aMMOJECWCTBME MHKpPOOPraHM3MOB U cyOcTpara,
COIMPOBOXKIAOIIEECs: 00pa3oBaHKeM B KylIbType npoaykra (X + S — P).

buoxuMmuueckne mpeBpalieHusi B 3TOM anmnapare MpoJ0JDKAlTCsl OT JIECATKOB 4acoB JI0
HECKOJIbKUX CyTOK. Perymsuus ycnoBuil BHYTpH (epmeHTepa — BaKHeHIIas 3ajgada
MEPUOIUYECKOr0 KYIbTUBUPOBAHUS MUKpPOOPraHu3MoB. B Xxone mepuoanueckoi hepmeHTanuu
BbIpallluBaeMasi  KyJabTypa MpPOXOJWUT  psAl  TOCJIENOBaTEeNbHBIX  CTaguil:  jar-gasy,
SKCMOHEHIMAJIbHYIO, 3aMEJIEHUS] POCTa, CTAlMOHAPHYIO M oTMUpaHus. [Ipu 3TOM mpoucxonsat
CYLIECTBEHHbIE H3MEHEHHUs (IU3HOJIOIMUYECKOr0 COCTOSIHUS OHOOObeKTa, a Takke pdana
nmapameTpoB cpeapl. llemeBple MPOAYyKTHI 00pa3ylOTCsi B IKCIIOHCHIMAIBHOW (IIEPBUYHBIE
MeTaboIUThl — (EpPMEHThl, AMHHOKUCIOTHI, BHUTAMUHBI) U CTAallMOHAPHOW (BTOpUYHBIE
MeTaboIUThl — aHTUOMOTHUKH) (hazax, MOATOMY B 3aBUCHMOCTH OT Lieed OMOTEXHOIOTMYECKOTO
mpouecca B COBPEMEHHBIX  IPOMBIIUIEHHBIX  MpOIeccax  MPUMEHSIOT  MPUHIIMII
(G depeHINPOBAHHBIX PEKUMOB KyJIbTHUBUPOBAHUA. B pe3ynpTare 3TOro CO31ar0TCs yCIOBHS
11 MaKCUMaJIbHOM NMPOIYKIIMHU TOTO WM MHOTO LIeNeBoro npoaykra. [lepuoanuecku pepmentep
OTIOPOXKHSIOT, IPOU3BOAAT BBIACICHUE U OYUCTKY NPOAYKTA, 1 HAYNHACTCA HOBBIM LIUKII.

HenpepbiBHBIN npoliece KyJbTUBUPOBAHHMS MUKPOOPTraHU3MOB 00JIaJJa€T CYIIECTBEHHBIMU
IIpeuMyllecTBaMu Iepea nepuoandeckuM. HenpepeiBHas (epMeHTaus OCyIIECTBISIETCS B
YCIIOBHSIX YCTAaHOBMBLIETOCS peKUMa, KOIrJa MUKpOOHas MOMYJALUs U €€ NMPOAYyKThl Haubosee
oHOpoJHbI. IIprMeHeHHe HenmpepbIBHBIX MHPOLECCOB (DepMEHTALUM CO3JaeT YCIOBUS JUIS
3(pPEKTUBHOIO PEryIUPOBAaHUS U YIIPABIEHHS MIPOLIeCCaMU OMOCUHTE3A.

Ecnu Ui KynbTUBUPOBaHMS IPOIYLIEHTA UCHOJIb3YETCsl OIMH (EepMEHTATOpP, TO FOBOPSAT O
TOMOI€HHO-HENpeppIBHOM ~ Mpouecce. Ecim ke  ucnonw3yercss  Oarapes, TO  3TO
reTepo-HeNpephIBHBIN Mpolece, Tak Kak B KaXJIOM (pepMeHTaTope, COeIMHEHHOM B Oartapero,
MIOAJIEP/KUBAIOTCS IIOCTOSHHBIE YCIOBUS.

[Ipu HempepbIBHOM KYyJIbTHBUPOBAHUM MHKPOOPraHM3MOB OTCYTCTBYEeT cMeHa (a3
pa3BUTHsA KyJbTypbl. B Takux mnpoieccax CKOpPOCTb IOTOKA IMUTATEJIBHOM Cpeipl U OTBOJA
KyJBTYpaJIbHOM JKUAKOCTH U3 CHUCTEMbl HEOOXOIMMO OTPEryaupoBaTh, YTOObI KOHIIEHTPALUSI
KJIETOK OCTaBaJlach IOCTOSTHHOM. B CTEpMIIBHBIX yCIOBUAX HENPEPHIBHBIA METO/ 00ecreunBaeT
COXpaHEHHE KYJIbTYpPbl B (PU3UOJIOTMUYECKH aKTUBHOM COCTOSIHUU JJIUTEIBHOE BpeMsl.

[lopnepxaHne OTUHAMUKHA PAaBHOBECUS B PEAKTOPE OCYLLECTBIISIETCS JBYMsI METOJAMMU:
TYpOUIIOCTATHBIM M XEMOCTATHBIM.

Pucynok 2 — Cxema 6MopeakTopa nepruoJuuecKoro JeicTBUs



Pucynok 3 — Cxema TyOy/IsIpHOTO OHOPEaKTOpa MOTHOTO BEITCCHCHHUS

Cucrembl HeNpepbIBHOM (PepMEHTALIMU MOTYT OBITH OPraHU30BAHbI IO MPUHIUITY TIOJHOTO
BBITECHEHMSI UJIH MOJIHOTO cMelieHus. [lepBblil mpumep — Tak Ha3plBaeMasl TyOyJisipHasi KyJabTypa
(pucynox 3).

[Ipouecc pepMeHTaIUU OCYLIECTBIISIETCA B JUIMHHOM TpyOe, B KOTOPYIO C OJHOTO KOHIA
HENPEPBIBHO MOCTYNAIOT MUTATEIbHbIE KOMIIOHEHTHI U HHOKYJIAT, a C IPYrOi C TOM K€ CKOPOCTHIO
BBITEKAeT KyJIbTypalibHas XUAKOCTb. JlaHHas cucTeMa MPOTOYHOM (epmMeHTanuu sBIsSETCS
rereporedHoil. Ilpu HempepbiBHOW (¢epMeHTanMu B (QEepMEHTax IOJHOTO CMEIIEeHUs
(roMOTeHHO-TIPOTOUHBIH C€Ioco0) BO Bcel Macce (DepMEHTAMOHHOTO afmapara CO3JaloTCs
OJIMHAKOBble YycioBus. [IpumMeHeHHe TakuxX cucTteM (QepMeHTalu MO3BOJseT IPPEKTUBHO
YOPaBIATh OTIACNbHBIMU CTAaIUSIMU, a TakKXe BCEM OHOTEXHOJOTMYECKHM IMpPOLECCOM U
CTaOMIM3UPOBATh MPOIYLEHT B MPAKTUYECKH JII0OOOM, TpeOyeMOM OSKCIEpUMEHTATOpy WIH
OMOTEXHOJIOTY COCTOSHUHM. YTIpaBlIeHHE MOJOOHBIMU YCTAaHOBKAaMHU OCYIIECTBIISIETCS JBYMS
criocobamu (puc. 4).

— L /= — ] —1—

Pucynok 4 — Cxembl 6MOPEAKTOPOB AJIsl MPOTOYHOTO KYJIbTHBUPOBAHUSA MUKPOOPTaHU3MOB:

A — xemocraT; b — TypOuocTaT ¢ aBTOMaTHUECKOM peryisiueid ONTHYeCKO! TNIOTHOCTH. 1
— MOCTYIUICHHE Cpelbl, 2 — MelllajKka, 3 — CTOK KyIbTypbl, 4 — Hacoc, 5 — (OoToANEeMEHT, 6 —
HCTOYHHUK CBETa

TypOunocratHslii croco® 0Oa3upyercss Ha M3MEPEHHMH MYTHOCTH BBIXOJAALIETO MOTOKA.
W3mepeHne MyTHOCTM MHKPOOHOM CYCHEH3HMM, BBI3BAHHOE POCTOM KIIETOK, SIBJISIETCS Mepoi
CKOPOCTH pOCTa, ¢ KOTOPOHl MHUKPOOPraHU3Mbl BBIXOJAT M3 OHOpeakTopa. DTO MO3BOJISET
PeryaupoBaTh CKOPOCTb MOCTYIUIEHUS CBEXKel MUTAaTeNbHOM cpelibl B hepmeHTep. Bropoii metox
KOHTpPOJIS, — XEMOCTATHBIN, INpole. YNPaBIE€HUE MPOLECCOM B XEMOCTaTe H3MEPEHHEM HE
BBIXOJSIEr0, a BXOJSAIIEro NOTOKa. IIpy 3TOM KOHLEHTpaLHIO OJHOTO M3 KOMIIOHEHTOB
MUTATENbHOM cpelbl (Yriiepos, KUCIOPO, a30T), MOCTYMAOLIEr0 B (hepMEHTEp, yCTaHABINBAIOT
Ha TaKOM YpOBHE, IPH KOTOPOM JPYTHUE€ MUTATEIbHbIE KOMIOHEHTHl HaXOAATCS B U30BITKE, TO
€CTh JIMMUTHUPYIOIIAs KOHIIEHTPALUsl 3a/alollerocs OHOIeHHOTo »HJIEMEHTa OrpaHU4YHBaET
CKOPOCTb Pa3MHOXEHHMSI KJIIETOK B KYJIBbTYpE.

Obecnieuenne mpouecca (GepMeHTalH, C TOYKH 3pEHUs WHXKEHEPHOW pean3alii,
CBOJUTCS K JO3UPOBAHHOMY INOCTYIUIEHHIO B (DepMEHTEp MOTOKOB (MHOKYJIATA, BO3JyXa (MU
ra3oBbIX CMecei), NHUTaTeNbHBIX OHOTeHOB, MEHOTracuTeNeil) M OTBOJa W3 HEro Terua,



0TpabOTaHHOTO BO3/yXa, KyJIbTYPaIbHON >KMIKOCTH, a TAaKXKe H3MEPEHHIO M CTaOWIM3aluu
OCHOBHBIX IIapaMeTPOB Ipolecca Ha YpOBHe, TpeOyeMOM i ONTUMAIBHOTO Pa3BUTHUS
MPOJIYLIEHTa U 00pa30BaHMs LIEIEBOTO MPOAYKTa. B xo1e depmenTanm oOpa3yroTcsi ClI0KHbIE
CMECH, CoJiepXallie KIETKH, BHEKJIETOYHbIE METa0OMUTHI, OCTATOYHBIE KOHIICHTPAIUU
ucxonHoro cyocrpara. [Ipu 3ToM 11eneBbie MPOIYKTHI, KaK MPaBHIIO, HAXOIATCS B 3TOH CMECH B
HEOOJNBINX KOHIEHTPAIMAX, @ MHOTHE W3 HUX JIETKO pa3pymaroTcs. Bce 3To HakiaabIBaeT
CYLIECTBEHHbIE OIPAaHUYEHHUS] HA METOJbl BBIJCJICHUS M CYLIKH OHMOJOrMYECKHX Ipenaparos.
[TocthepmenTanoHHass cTagusi O0OECIeYMBAET MOJYYEHHE TOTOBOW TOBAPHOW MPOIYKIHUU M
TaKXe, 4YTO HE MEHEee BaXHO, 00€3BpeKMBaHUE OTXOJIOB U MOOOYHBIX MPOAYKTOB. B 3aBucuMocTi
OT JIOKQJIM3allMi KOHEYHOTO POAYKTA (KJIETKA WU KYJIbTYypallbHas >KUJIKOCTh) U €r0 IPUPOJIbI Ha
nocT(HEepPMEHTAIIMOHHON CTaJMy MPHUMEHSIOT PA3IMYHYI0 anmnapaTypy W METOJbI BBIICICHUS U
ouncTku. Hanbosnee TpynoeMko BbleNieHUE MPOIyKTa, HaKallJIUBatoLlerocs B kiaeTkax. Ilepssim
3TanioM NOCT(PEPMEHTAIIMIOHHOW CTaAuM SBISETCS  (PPAaKIMOHUPOBAHUE KYJIbTYpaJbHOU
XKUJKOCTHU U OT/IEJICHHE B3BEIIEHHOM (pa3bl — 6nomaccel. Hanbosee pacripocTpaHeHHbIHN TSl 3THX
Leei MeTo1 — cenapalysi, OCylIecTBIsIeMas B ClIeHUaIbHBIX alllapaTtax — cenapaTropax, KOTopble
paboTaroT MO pa3iIMYHBIM CXEMaM B 3aBUCHMOCTH OT CBOMCTB 00pabaThIiBaeMON KyJIbTypaJbHON
#uakocTd.  OcCHOBHblE  MpOOJIEMBbI, BO3HMKAIOT TpPH  HEOOXOJAMMOCTH  BbLACICHUS
MEJKOB3BEIIEHHBIX YacTull ¢ pasmepoMm 0,5-1,0 Mkm u MeHee (OakTepuanbHblEe KIETKH) U
HEO0O0XOMMOCTBIO TIepepadOTKH OOJIBITUX 00BEMOB KHAKOCTH (TIPOU3BOACTBO KOPMOBOTO O€IKa,
psga amuHOKUCHOT). s moBblmeHHs 3((EeKTUBHOCTH Mpolecca cenapaluuyd MPUMEHSIOT
MIpPEeIBAPUTENIbHYIO CIEUANbHYI0 00paboTKy KyiabTypel — u3MeHeHue pH, HarpeBanue,
noOaBjeHHEe XUMUYECKUX areHTOB. [ yBelIMYeHUs: CPOKOB TOJHOCTH OMOTEXHOJOTHYECKUX
MIPOJIyKTOB MPOU3BOIAT MX 00€3BOKMBaHHME M cTa0miM3aiuio. B 3aBUCHMOCTH OT CBOMCTB
IPOAyKTa TMPUMEHSIOT pa3lIuyHble MeToAbl BbICymMBaHusA. Cymka TepMOCTaOMIBHBIX
IIPENapaToB OCYIIECTBISETCA HA MOJHOCAX, JICHTOYHOM KOHBeHepe, a TakKe B KUIIALIEM CJo€.
Oco060 4yBCTBUTENIbHBIE K HATPEBAHUIO MPENAPaThl BEICYIINBAIOT B BAKYYM-CYLIMIIBHBIX HIKadax
IIPU MOHIKEHHOM JaBJIEHUM M TEMIIEpAaType U B pPaclbUIMTENbHBIX cymmikax. K crabunmnzanun
CBOMCTB OMOTEXHOJOIMYECKMX NPOAYKTOB BeleT [00aBlIeHHE B KadyeCTBE HAalOJHUTENIEH
pa3nuuHbIX BemecTB. i crabuiau3aluyu KOPMOBOTo Oellka MPUMEHSIOT MIIEHUYHbIE OTPYOH,
KyKypy3HYl0 MyKy, oOjajaromue JONOJHHUTENbHOM NMTaTeNbHOW LEeHHOCThbro. Jlid
cTabuiu3anuy  (PEepMEHTHBIX IpenapaToB MCIOIb3YIOT INIMLEPUH M YIVIEBOABI, KOTOpbIE
IPENATCTBYIOT JIeHaTypaluu (epMEHTOB, a TAaKKe HEOPraHW4eCKHe MOHbl KOOanbTa, MarHus,
HaTpusi, aHTUOUOTUKHU U JIp.

3aganus:

1 O3HaKOMUTBCA € MPOU3BOJACTBEHHBIMU JIMHUSAMU U TEXHOJIOTUSIMH U3TOTOBJICHUS
MOJIy4eHUs: OUOIpenapaToB.

2 V3yunth npaBuia paboTel Ha OuonpousBoacTBax. [loaBecTr UTOTH 3aHATHSL.

KoHTponbsHbIe BOIPOCH

1 KakoBa poJib pa3IuyHbIX CTAANH OMOTEXHOJOTHUYECKOTO Mmporiecca?
2 Kakue cymiecTByt0T METOAbI KyJIbTHBUPOBAHUS OMOTEXHOJIOTMYECKUX 0OBHEKTOB?

3 ®epmentanuss. OCHOBHBIE MOIXOAbI K KIaccu(UKauu mpoieccoB hepMeHTaIUH.
4 OxapakTepu3ylTe KpPHUBYIO pPOCTa MHUKPOOPraHM3MOB IpPH MOJIYHNEPHOIMYECKOM IIpoLecce
depmentanuu. [lepeuricnute ocHOBHBIE (Da3bl.
5 Oxapakrepu3yiite nar-hasy, a Tak xe ¢a3zy ycKopeHHoro pocra. Kakue mporeccsl mpoucxoasaT
B 9T0T nepuoA? Kakue GpakTopsl BIUAIOT HA TIPOAOKUTENBHOCTS JIar-ga3bl?
6 da3za sKCOHEHIHAIBHOTO pocTa. OCHOBHBIE MMOKA3aTENH, XapaKTEPU3YIOLIUE MPOLIECC pOCTa
MUKpPOOPTraHW3MOB B OJKCIIOHEHIHaNbHOU (haze. 3HaueHue ¢as3pl AT OMOTEXHOJIOTUYECKOTO
mporecca.
7 daza 3ameieHUs pocTa W cTaruoHapHas (aza. DakTophl, BIUSIONIME HA CKOPOCTh POCTa
MUKpPOOPTraHU3MOB B 3TOT MEPUOJA. 3HAYCHHE CTallMOHApHOU (ha3bl UIsi OMOTEXHOIOTHYECKOTO
mporecca.



8 Otmupanue KyabTypbl. OxapakTepu3yHTe OCHOBHBIE 3Tambl 3TOro Impoiiecca. DaxTopsl,
BIIMSIOIINE HA CKOPOCTh OTMHUPAHHSL.

IIpakTnueckas padora Ne 6
«YnpasJjieHne, 00beKTbl 1 KOHTPOJIb 0MOTEXHOJIOTrHYeCKUX MPOLeccoB.
OcHoBHOe 000py10BaHUe NPEeANPUATHII.

Llens 3ausaTHs:

N3yunth ycTpOHCTBO OCHOBHOTO OOOpYyIOBaHUS OMONPENNPUITHM U TEXHUKY
0€30MaCHOCTH.

O6opynoBaHue U MaTepHAIIBI.

MyneTHMeauitHOe 06opynoBanue, npesentanuu MS Office Power Point mo teme 3aHsTus.

1 OnepaTuBHOe ynpaBJjieHHe MUKPOOMOJI0THYeCKUMH MPOIecCaMHu

DOddexTuBHOE  TPOBEACHHE  OHMOTEXHUYECKHMX  MPOIECCOB  TECHO  CBSI3aHO  C
COBEPIIICHCTBOBAHUEM CIOCOOOB KOHTPOJISI W yIpaBieHWA. B Tepuox mpeapiCTopuun
OMOTEXHOJIOTUU JICJIAJIUCh OTICJIbHBIC TIOMBITKA PEryJIUpOBaTh pPa3BUTHE MPOIYIIEHTa C
MOMOIIBI0O U3MEHEHUH MapamMeTpoB BHelHeW cpenbl. Jlo cepenunbl XX B. peryinpoBaHuE B
OCHOBHOM CBOJIMJIOCH K SMITUPUKE, TaK Kak 0€3 3HaHWW CYIITHOCTH MPOUCXOSAIIETO HEBO3ZMOXKHO
3¢ (HEKTUBHO KOHTPOJIHMPOBATH U YIPABIATH MPOIECCOM. B OCHOBHOM OOBEKTOM YIpAaBJICHHS B
TOT TIepHOJl ObLIa AKCTEHCHUBHAs TEPHOIWYECKas KyJIbTypa MHKPOOPTraHHW3MOB CO BCEMH €€
HEJO0CTaTKaMU: TUHAMHUKOMN COCTOSIHUS MPOJYLEHTA U CPEIbl, OTCYTCTBHEM CPEICTB KOHTPOJIL.
[Ipn peamuzanuu J1000TO0 TEXHOJOTUYECKOTO TMpOIEcca MPUXOIUTCS KOHTPOJIHPOBATH €ro
MPOTEKAHWE U MPU HEOOXOIUMOCTU YNPABIATH C MOMOINBIO T€X WM MHBIX Bo3aeicTBui. B
OMOTEXHOJOTMYECKUX TIpoleccax Hapsjay C U3MEpeHueM U CcTa0uwiM3alueil OCHOBHBIX
nmapameTpoB (TeMIiepaTtypa, 1aBiieHue, pH, pacxos Bo3ayxa) KOHTPOJUMPYIOT sl CIEITUDUIECKUX
MapaMeTpoB: COJEpKaHUE B KYJIbTYypalbHOM KUIKOCTU YIJI€BOJIOB, aMMOHUHHOTO M aMUHHOTO
a3oTa, OMOMAccChl, LIEJIEBOTO MPOJYKTa, MapIUaIbHOE JNaBJICHHE PACTBOPEHHBIX KHUCIOpOJa U
nuokcuaa yriaeponaa, coaep:xkanue CO2 u Oz B oTxondiieM raze u Jip. Ha ocHoBe mosiyyaemoit
nH(pOpMaLIUY peanu3yeTcs yIpaBleHUe MpolieccaMu OMOCUHTE3a Pa3InYHbBIMU CIIOCO0aMU, B TOM
YHClieé C MKCIOJb30BAHHEM YIPABISAIONIUX KOMIBIOTEPHBIX CHCTEM M MHUKPOIPOLIECCOPHBIX
KOMIIJICKCOB.

CrnenyeTr moI4epKHYTb, 4TO MpoOiieMa yIpaBiIeHHUs] OMOTEXHOJIOTHYECKUM IPOLIECCOM He
CBOAMUTCA K TMOJJEPKAHUIO TOCTOSHHBIX 3HAYEHHH TEXHOJOTHMYECKUX MapaMeTpoB WU
M3MEpEHUI0 UX B XoJie (pepMeHTalMM O 3apaHee 3anaHHON mporpamme. OCOOEHHOCTh ITHX
MIPOLIECCOB 00YCIOBJICHA UCTIOIB30BAHUEM KUBBIX 00BEKTOB — MUKPOOPTraHW3MOB M COCTOHT B HX
3HAYUTENIbHON BapuabeIbHOCTU. XapakTep MpPOTEeKaHWs OWOCHMHTE3a B JIBYX OIEpalusx ¢
OJIMHAKOBBIMH WM OJU3KHUMH MCXOJIHBIMHU YCIOBUSMU MOKET CYIIECTBEHHO paziuuaTrhbes. J{is
MOJIyUYEHUSI JIYUIIUX C TOYKM 3PEHHUS NPUHATOTO Kpurepus >((EKTUBHOCTU pPe3ylbTaToOB
HE0OX0IMMO OCYIIECTBIISATH OTIEPATUBHOE YIIPABICHUE HEMTOCPEACTBEHHO M0 X0y (pepMEeHTAIluU
C YY4ETOM KOHKPETHBIX YCIOBHM.

2 ITapameTpsl M cpeAcTBa KOHTPOJIS

Hns  oOecniedeHuss 3((EeKTUBHOIO (QYHKIMOHUPOBAHUS CUCTEM KYJIbTUBUPOBAHHS
MHUKPOOPIaHU3MOB HEOOXOJUMO HMETh OOBEKTUBHYIO MH(OPMAILMIO O COCTOSHMM OOBEKTa B
X0Je Tpoliecca, a TakKe BO3MOXKHOCTb YNPaBIATH MporueccoM. KOHTponb Hal MmpoTeKaHHeM
MPOIIECCOB MUKPOOHOJIOIMYECKOTO CHHTE3a BEAETCS IBYMsS NMyTAMHU. [lepBblii — ¢ MOMOUIBIO
JATYMKOB TEPBUYHONW HH(POPMALIMHU, YCTAHOBJICHHBIX HEMOCPEJICTBEHHO B ammapare Wi Ha
MPUMBIKAIOIUX K HEMY KOMMYHHUKAIUSAX, BTOPOH — € MOMOINIBIO JJa0OPaTOPHBIX aHAU30B MPOO
KYJIBTYpaJbHOM >KUJKOCTH, IEPUOJUUECKH OTOMpaeMbIX U3 ¢epmeHTaTopa. K coxanenuro, 10
HACTOSIIIEr0 BPeMEHH OOJIBIIMHCTBO XUMUYECKUX U OMOXMMUYECKHUX ITapaMeTpOB, CYIIECTBEHHO



BIMSIIOIIMX Ha MPOIECCH MUKPOOHOJIOTMYECKOTO CHHTE3a, KOHTPOJIHMPYIOTCS JIaO0OpaTOPHBIMU
METO/JIaMH, HECMOTPsI HAa CO3JaHHE METOJOB M CPEICTB HEMPEPHIBHOIO aBTOMATHYECKOTO
KOHTPOJISL.

OpHa 13 OCHOBHBIX TPYJHOCTEH, BO3ZHUKAIOLIUX IIPU MOIBITKE CO3aTh PUOOPHI KOHTPOJIS
XUMUYECKUX U OMOXMMHUYECKUX MapaMeTpPOB KyJIbTYPaIbHON >KUAKOCTH HEMOCPEICTBEHHO B
(bepMeHTaTope — HEBO3MOXHOCTH TCpMH‘ICCKOfI CTCpHUIM3allMi YYBCTBUTCJIBHBIX 3JICMCHTOB
TakuxX TpHOOPOB. XUMHUYECKasl CTEPUIM3AIUS JATIYMKOB OOJiee TPYIOEMKa, AOpOra M B psjie
CJIydaeB OTPHIIATEIHHO CKa3bIBACTCS HAa pe3yibTaTax mpoiecca OMOCHHTE3a.

[TapameTpsl, KOHTPOJHMPYEMBIE B TMPOIECCaX MHKPOOHOJOTHYECKOTO CHHTE3a, MOKHO
YCIIOBHO pa3feianuTh Ha TPU IPYIIIIEL

— usnueckue;

— XUMHYECKHUEC;

— OMOXUMHYECKHE.

K ¢usmdgeckum mapaMerpaMm OTHOCSTCS TeMIlepaTypa W JaBJeHHE B ammapare, 4acToTa
BpallCHUA MCIIAJIKU, YPOBHHU KUAKOCTU U IICHBI, MOIITHOCTD, HOTp€6J'I$[€Ma$[ NnepeMEIInBarOImM
YCTPOMCTBOM, PACcX0]T adPUPYIOIIETO BO3TyXa, BA3KOCTh KYJIbTYyPATbHON KHUJIKOCTH.

OcHOBHbBIE XUMHUYECKHE ITapaMETPhl, UTPAIOIIIE BaXKHYIO POJIb B Ipolieccax (pepMeHTaluH,
— KOHIICHTpAIUs YTIIEBOI0B, aMMOHHIWHOTO M aMHHHOTO a30Ta, OMOMacChl, HOHOB METaILIOB, pH,
COJIep’)KaHUEe PACTBOPEHHBIX KUCIOPOJa M JUOKCHJIA YIJIepoia B KYJIbTYPATbHOUW MKUJAKOCTH, HX
KOHICHTpalIrsAa B OTXOJALIEM rasc, OKHCIIUTEILHO-BOCCTAHOBUTEILHBIN IIOTCHIIUAJI
KYyJIbTYypaJbHON >KHJKOCTH, COJIEP)KAHHUE B HEW NPENIIESCTBEHHUKOB M LEJIEBBIX IPOJYKTOB
MeTabomM3Ma.

K OwoxumuveckuMm IapamerpaMm, II0OKa pPEIKO KOHTPOJHMPYEMBIM B  TIpoIeccax
MUKpPOOHMOJIOTMYECKOTO CHHTE3a Ja)xe B JIabopaTOpHusiX, OTHOCUTCS COJEpkaHHEe B KIETKax
mukpooprann3smoB PHK, JIHK, kmtoueBbIX epMEHTOB, BaXKHBIX MPOMEKYTOUYHBIX MPOJTYKTOB
(ATP, ADP, AMP, NAD, NADP u np.). bBuoxuMudeckue mapameTpbl 0OBIYHO JTOBOJIBHO CIOXKHO
U3MEpUTh J1abOpaTOPHBIMM  METOJIaMH, YTO CHUJIBHO 3aTpydHSET HX MPaKTHYeCKoe
HCII0JIb30BaHUE.

[Ipexxne yem meperTu K ONMHUCAHUI0O KOHKPETHBIX METOJOB M3MEPEHHS TEXHOJIOTHMYECKUX
napamMeTpoB (epMeHTalMM, OTMETUM HEKOTOphlE OCOOEHHOCTH, KOTOpble HEOOXOAUMO
yuuThiBaTh. Kak mpaBuio, GepMEeHTATOp CUUTAIOT anmnaparoM HICAIbHOTO CMEILICHUSs, TJIe
3HAYEHUS! BCEX TEXHOJOTMYECKUX MapaMeTpoB ((PU3MUYECKHX, XUMUUYECKHX U OMOXUMHUYECKHX)
OJIMHAKOBHI BO BCEX TOUKaxX pabouero mpocrpanctsa. Ha npaktuke 310 0ObIYHO HE TaK.

JlaHHbIE O XapakTepe pacHpelesieHus TeMIepaTyp NpU CTepUIM3ALUU WU HU3MEPEHUs
KOHLIEHTPALIMM PACTBOPEHHOI'0 KHCIOpPOJa B 30HE MEIIAJKU U BOJHM3M CTEHKHU ammapara npu
WCII0JIb30BAHMU BA3KOHM KyJIbTYpallbHOM >KHJIKOCTH OInpoBepraroT 310. [lpu paspaborke cucrem
KOHTPOJISI HEOOXO0IMMO BBIOPATh MECTO YCTAaHOBKH COOTBETCTBYIOIIETO AATYMKA TAKUM 00pa3oM,
YTOOBI €r0 MOKa3aHMs XapaKTepU30BalIU CUCTEMY B ILIEJIOM, TO €CTh ObUIM OJIU3KU K CPEAHEMY
3HaueHuto. MHorzma, Ha00OpPOT, HYKHO YCTaHABIMBATh JaTYMK B TOYKE, T 3HAUCHUE
M3MEpSEMOTO TMapaMeTpa MUHUMAIBHO (HampuMmep, MpU KOHTPOJIE TeMIepaTypbl B Mpoliecce
crepwnu3anuu). Ilpu aHammze XuMHYECKMX U OHOXMMHUYECKHMX TMapaMeTpoB B mpodax
KYJIbTYPaTbHOM KUAKOCTH HEOOXOAUMO 00ECTIE€UUTh MPEACTABUTEIBHOCTH MPOOKL. C 3TO0il 11eTbI0
mpoObl  OTOMPAIOT M3 OCHOBHOM MacChl S>KUAKOCTH TIOCIE CIUBAaHUS 3acTOSIBIIEWCS B
po000TOOPHOM TpyOKe KHUAKOCTH B KaHANM3alMIO. B psane ciaydaeB npoObl ciaenyet oTOuparh u3
pa3NMYHBIX ~TOYEK ammapata (HampuMep, TpPH  HUCMIOJIH30BAHMM  MHOTOCEKI[HOHHBIX
dbepmentaropoB). PaccMOTpuM ~ KOPOTKO  TEXHOJIOTMYECKHME  TapaMeTpbl  MPOIECCOB
MHUKpPOOHOIOTHUECKOTO CHHTE3a U METOJIbI UX aBTOMATUYECKOTO KOHTPOJIS.

Temnepamypa. J1ns usMepeHus TeMIepaTypbl KyJIbTypallbHON KUIKOCTH B JepMeHTaTOpaxX
[TUPOKO MPUMEHSIOT CTEKIITHHBIC TEPMOMETPBI, YCTAHABIUBAEMbIE B METAIITMYECKOM 3alTUTHOM
KOXYyXe, U TEPMOMETPHl COMPOTUBIEHUS. MOXHO NPHUMEHATH TakXKe MaHOMETPHUYECKUe
TEPMOMETPHI U TEPMOTIAPHIL.

OcoObIx po0sieM ¢ U3MEpEeHHeM TeMIlepaTyphl He BO3HUKaeT. EnuHcTBeHHas mpobiema,
KOTOPYIO MIPUXOJAUTCS PEIIaTh, — TOYHOCTh U3MEpeHUi. [[eno B ToM, 4TO BO BpeMsl CTEPHIIN3AIUN



anmapara Ttemmeparypa gocrturaet 130-140 °C. D10 BbI3BIBaET  HEOOXOIUMOCTH
COOTBETCTBYIOLIETO pAaCUIMpPEHHs AMana3oHa W3MepeHwil. B mporecce coOCTBEHHO cHHTE3a
temneparypa 25-37°C, mostoMy ee HEoOXOAMMO MOJIEPKMBAaTh B OYEHb Y3KUX Ipejaenax
(06b19HO *+ 0,5°C) ¥ U3MEPATH JOCTATOYHO TOUYHO. MeX Iy TeM, YeM LINpe AUana3oH U3MEpEeHUi
npubopa, TeM BbIlIE a0COJIIOTHAS MOTPEHIHOCTh MPH 3aJlaHHOM KJlacce ero TouHocTH. JlanHoe
MIPOTHBOPEUHUE YIACTCSA Pa3pelINTh MyTeM CO3aHUs CABOCHHBIX JATYHKOB,

OJIMH M3 KOTOPBIX PACCUMTAH HA U3MEPEHUE TEMIIEPATyphl B y3KOM JHara3oHe (Hanpumep,
ot 20 10 30 °C), a npyroit — B mupoxom (ot 0 10 150°C).

Jasnenue. JlaBneHne B (EpPMEHTAIMOHHBIX ammaparax H3MEpSIOT C  TOMOUIBIO
CTaHJAPTHBIX MAaHOMETPOB pa3IU4YHBIX THIOB. Jyii oOecredyeHns: acenTHYECKUX YCIOBUN
MaHOMETPHI TOJACOCIUHSIOT K amnmaparaMm dYepe3 CIEeHUalbHbIE pa3ieiuTelIbHbIe MEMOpaHBI,
OTJIEISIONINEe HW3MEPHUTENbHYI0 YacTh MaHOMETpa OT BHYTpEHHeW dyacTtu (epMeHTaTopa.
CoBpeMeHHbIE MaHOMETPHl CHA0XEHbI THEBMAaTHYECKUM WJIM DJEKTPUYECKUM BBIXOJIOM,
MO3BOJISIOIIMM TIepeiaBaTh CHUTHAJ O BEJIMYMHE JaBJICHUS HAa BTOPHUYHBIA NpUOOp WM 4epes
COOTBETCTBYIOIIHME IMPEOOpa30BaATEIHN HA BXOJI YIPABISIONIETO KOMITBIOTEPA.

Yacmoma epawenus mewanrky. YactoTy BpalleHHsT MEMIAIKH MOXXHO H3MEPSThH
taxomerpamu. Hambosee pacmpocTpaHeH TaxoMeTp TeHeparopHoro Ttuma. [lpuHIum ero
JEWCTBUSI COCTOUT B TOM, YTO TP U3MEHEHHWH YacTOTHI BpAICHHs Bajla MEUIATKA U3MEHSIETCS
HaNpsDKEHHE Ha KIeMMaxX TaxOreHepaTopa, perucTpupyeMoe BoIbTMETpoM. ClieyeT OTMETHTb,
9TO U3MEPEHUE ATOTO MapaMeTpa B HACTOSIIEE BpeMsl TIPEAYCMOTPEHO JIUIIIb B JJAOOPATOPHBIX H
MWIOTHBIX (EPMEHTAIMOHHBIX YCTAaHOBKaX, TaK KaK B OOJBIIMHCTBE MPOMBIIIICHHBIX
(epMEeHTaTOpOB YacTOTa BpAIICHUS MEMIANKW He peryaupyercs. OTHAKO B TEPCIEKTUBE
pEeryaupyeMblil TIPUBOJT MEMIANIKH, TO-BUIMMOMY, OyIyT YCTaHABIMBATH W Ha TMPOMBIIIICHHBIX
anmnaparax.

Yposenv xynomypanvhoi scuoxocmu. VismMepeHrue ypoBHSI KyJbTYPAJIbHOM >KHIAKOCTH B
(dbepMeHTaToOpe B Mpolecce KYIbTUBUPOBAHUS MPEACTABISAET JOBOJBHO CIOXKHYIO MpoOieMy 1o
psany npuuuH. Bo-mepBbiX, B OOJBIIMHCTBE (EpMEHTAIIMOHHBIX MpoleccoB HabmIoAaeTcs
WHTEHCUBHOE TIeHOoO0Opa3oBaHue. Bo-BTOpBIX, M3MEpUTEIbHBIE AJIEMEHTHl JAaTYUKOB YPOBHS
(Hanmpumep, MOIJIaBOK B OYHKOBOM ypoBHEMepe) oOpacTaroT MUKpoopraHuzMamu. Eime ogHa
TPYOHOCTh COCTOUT B HEOOXOJUMOCTH O0OECIEYeHMsI aceNTUYECKUX YCIOBUU (epmeHTaluu,
MO3TOMY JJIsl WU3MEpPEHHUs YpOBHA B (epMeHTaTOpax HEHNPUroJHbI MHOTHE CTaHAapTHHIE
ypoBHeMepHI (OyIKOBBIE, aKyCTUUYECKUE, TIEKTPOHHBIE CUTHAIN3aTOPbI YPOBHS U Jp.).

OnpeneneHHblil UHTEpEC MPECTABIAIOT YPOBHEMEPHl MAaHOMETPUUECKOTO THUIIA, ACHCTBHE
KOTOPBIX OCHOBAaHO Ha MU3MEPEHUU PA3HOCTH JAaBJICHUN B BepXHEW (HaJl >KUIKOCTBIO) U HIDKHEN
yacTax anmapara. PasHOCTb JaBieHH, u3Mepsemas C TOMOIIbIO JAudmaHomerpa,
MPOIMOPILIMOHAIEHA Macce CToj0a >KMIKOCTH B ammapate. [[pyroit meron u3MepeHHs ypOBHS
(TouHee, Beca KyJNbTYpaJbHOH MXUAKOCTH B almapare) COCTOMT B TOM, YTO TOJ ONOpaMu
KperuieHus (GepMEeHTaTOpa YCTaHABIMBAIOT TEH30METPUYECKHE JaTYMKH, H3MEPSIOIIUE BeC
amnmapara c coiepKaiienics B HeM KyJIbTypallbHOM KUIKOCTBIO. Bec mycToro anmapara u3BecTeH,
U JIETKO ONpENENIUTh BEC KYyJAbTYypalbHOM KHAKOCTU. Takue mnpuOOpHl HCHOJIB3YIOT B
OTIBITHO-TIPOMBIIIJICHHBIX YCTAaHOBKAX, BBIMTYCKAEMBIX HEKOTOPBHIMU (DUPMaAMHU.

Vposenv nenvi. B mpoueccax MUKpOOMOJOIMUECKOTO CHHTE3a OOBIYHO HE HY)KHO TOYHO
3HATh YPOBEHb MEHbI B KAXK/IbIii MOMEHT BpeMeHH. Jl0CTaTOYHO ONpeAeIUTh MOMEHT I0CTUKEHHUS
OJIHOTO WJIM JIBYX 33/IaHHBIX 3HAUE€HUI YPOBHS IEHbI, YTOOBI BOBPEMS IPUMEHUTH TOT WM MHOM
cnoco0 neHoramenus. [Ipocreimmii 1 Hanbosee pacnpoCTpaHEHHbIM JaTYMK YPOBHS IEHbI
IpeJCTaBIsieT cO00M MeTalIMYecKuil CTep)KeHb, YCTAHOBJIEHHBI BEpTUKAJIbHO B ammapare,
IIpUYEM BEpPXHUI KOHEI| CTEep)KHS M30JHMpOBaH OT Kopmyca (epmeHrtaTopa. [Ipu noctikeHuu
MIEHON HIKHEro KOHIA CTEPXKHS B pe3yJbTaTe U3MEHEHUS 3aMBIKAETCs JIEKTpUYecKas Ielb, U
MOJIAeTCS CUTHAJI O JIOCTHM)KEHUHU JaHHOTO YpOBHA. Perymupys mosoeHue CTEpXHs MO BBICOTE,
MOJKHO 3aJ1aBaTh pa3IMYHbIC 3HAUCHHUS YPOBHS MeHbl. B He00X0AUMBIX ciydasx (HarpuMep, pu
HAJIMYUU JBYX WK TPEX Pa3lUYHBIX CHCTEM IEHOTAIICHHs) MOKHO YCTaHABIUBATh HECKOIBKO
TaKUX JTATYUKOB HA PA3HOU BBHICOTE WM OJMH KOMOMHHPOBAHHBIM.



Pacxoo 6030yxa. [lns n3MepeHus pacxojia a3pUpyIOIIEro BO31yXa MCHOJIB3YIOT AaTYUKU
JIBYX THIIOB: PAacX0JIOMEPHI IEPEMEHHOTO CEYEHUs (POTaMETPHI) C IIEKTPHUUECKUM BBIXOJIOM WU
06e3 Hero m pacxojgoMepsl Ha 0Oase nuadparmel ¢ IuddepeHIHaTLHBIM MaHOMETPOM. OTO
CTaHJapTHBIE PUOOPHI, TOSTOMY Ha MX OMHCAHUU MBI OCTAHABJIMBATHCS HE Oy/IeM.

Konnentpaumss ~ Ouomaccsl.  OCHOBHBIM ~ METOJOM  KOHTPOJIL  KOHLEHTPAIMH
MUKPOOPraHU3MOB B KYJIbTYPaIbHOW KHIKOCTH IO CHX IOP OCTAeTCs ONpEACICHHE CYXOH
Ouomaccel B oTOMpaembix mpoOax. OH [JOCTaTOYHO TPYHOEMOK, HE TO3BOJSIET BECTH
HETPEPBIBHOTO KOHTPOJISI, KPOME TOTO, HENIPHUMEHUM B CIIy4asx, KOTJa B MUTATEIbHON cpere
coJiepKaTcs TBEP/IbIE YaCTULBI (HApUMep, KYKypy3Hasi WIH COE€Bas MyKa).

Jlisa onpeneneHus KOHLEHTpauuud Ouomacchl OakTepuil WM JPOXOKEH Ha ONTUYECKH
MPO3payHbIX Cpeax MOXHO NPUMEHSTh MPUOOPHI, OCHOBAHHBIE HA W3MEPEHUH ONTHYECKOU
TUTOTHOCTH MJIM CBeTopaccesiHusl. CBETOBOM JIyd MPOXOHT Yepe3 KIOBETY CO CJIOEM CYCIICH3HH U
BBIXOJIUT U3 Hee B BUE NU(PPy3HO pacCesHHOTO CBETA.

Cxema mpubopa Jutst onpeeNIeHHsI KOHIICHTPAIUHY 110 OTITUYECKOH MIOTHOCTH M300pakeHa
Ha PUCYHOK 5.
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PI/ICYHOK 5 — HpI/IHHI/IHI/IaJ'IBHaH cxeMa 30HJa I HEIIOCPECACTBCHHOI'O H3YUCHUA

(byopecueHIIUN KyIbTypalIbHON KHUIKOCTH:

A — ycumurenu; LA — uctounuk Y®-uznydenus; D — doronpuemuuk; F1 — dunbtp,
MPOMYCKAIONUH KOPOTKOBOJHOBoEe Y®D-usnmydenune (336 um); F2 — duiabTp, mporyckaromuii
m3inydeHre ¢ aauHod BosiHbI 450 HM; L1-6 — nun3b;; CC — rpagynpoBouHas KroBeta; M —
JUXPOUYHOE 3epKalio, MPOITyCKarollee M3NydeHue ¢ AIMHOM BOMHBI 460 HM U OoTpakaroliee
W3JIy4€HHE C IJIMHOM BOJIHBI 366 HM

W3MepeHune oCyIIecTBISIOT yTeM PErUCTPAIlMd PA3HOCTH ONTUYCCKHUX IIOTHOCTEH CIIOSI
CYCIICH3MH, COOTBETCTBYIOLIMX JIBYyM  OOJIACTSIM  CIIEKTpa —  TOTJIONICHUS  CBETa
Mukpoopranusmamu (415 uM) u orcyrctBusi nornomeHus (700 um). Beimenenue obGnacteit
CIEKTpa OCYIIECTBISIETCS HMHTEePPEPEeHIMOHHBIMU CcBeTOpunpTpamu. CHUrHaN, OMpeaeNseMblit
Pa3HOCTBIO CBETOBBIX IMOTOKOB, MPOLIEAIINX Yepe3 CIOW CYCNEH3UH B JIBYX CHEKTPabHBIX
007acTsX, yCUIIMBAETCS U TIOJJaeTCs Ha PeBEPCUBHBIN ABUTaTenh. OCh ABUTATENS JKECTKO CBSI3aHa
C OCBIO IITPUXOBOTO ONTHYECKOTO KIMHA, TOMEIIEHHOTO B OJIMH U3 CBETOBBIX KaHAIOB. Pa3HOCTh
CUTHAJIOB BBI3BIBAET BpAIllEHUE ONTHUYECKOrO KJIMHA, KOTOPOE MPOJOJLKAEeTCS JI0 TeX MOp, MoKa
M3MEHSIIOMIAsCS IOTHOCTh HE KOMIIEHCUPYET ATy pa3HOCTh. OTCYET MPOU3BOAUTCSA IO INKAIIE,
yKa3aTellb KOTOPOWM JKECTKO CBsi3aH C OChbio jaBurarens. ONTUYecKud KIMH oOecredynBaeT
JTUHENHOCTh IOKa3aHUM Mprubopa 1Mo ONTUYECKON TIIOTHOCTH.

B Hacrosimee BpeMs HCIONB3YIOT pa3iWyYHbIE TUIBI TPUOOPOB NS U3MEPEHHS
KOHIIEHTPAIMU OMOMACCHI TI0 ONTHYECKOH IMIIOTHOCTH.

HUumencusnocmo ~ Ovixanuss  Kynomypel.  VIHTEHCUBHOCTH  JIBIXaHHUS  KYJIBTYPBI
MUKpPOOPTaHU3MOB  XapaKTepU3YyeTCcsl KOJWYECTBOM KHUCIOpoAa (OUOKCHAA  yriepoja),



notpediasieMoro (BBIACTSAEMOro) B E€IMHUIYY BpPEMEHHM €IUHHIEH o00beMa KyIbTypalbHOMN
KHUIKOCTH B (epmenrtaTope. s KOHTPOJIST MHTEHCUBHOCTH JIBIXaHUS HEOOXOIMMO H3MEpPATH
KOHIICHTPA-IIUI0 KHUCIOpoAa (IHMOKCHIA YIepoja) B BBIXOISMIEM U3 (epMeHTaTopa BO3ayXe
(razoananmzatopsl Tuna ['TMK-IT wim MH-5122 nyist u3amepeHust KOHIEHTpAIMU KUCIOpoaa 1
st muokena yriepoaa — OA-2209). B coBpeMeHHBIX aBTOMaTH3UPOBAHHBIX (DepMEHTAIIMOHHBIX
crcTeMax mapaMeTphl, Kak U APYriue KOMIUIEKCHBIE XapaKTEPUCTUKU MPOIECCa, PACCUUTHIBAIOT C
MTOMOIIIBI0 MUKPOIIPOLIECCOPOB WIIH yIpaBJisitoiux IBM.

lapyuanvnoe Odasnenue pacmeopenno2o Kuciopooa. KoOHTposb 3TOro mnapamerpa UMeEeET
BAYKHOE 3HAYEHUE JJI1 MHOTHX IPOLIECCOB MUKPOOHOJIOrHYECKOI0 CHHTE3a, XapaKTEPU3YIOLUXCSI
BBICOKUMHU CKOPOCTSIMH POCTa OMOMAacChl U OOJIBIION BSA3KOCTHIO KYJIBTYPAJIbHOU KHUIKOCTH.
Cucremamu u3mepenusi pO2 OCHAIIAIOT MPAKTHYECKH BCE J1a0OpaTOpHBIC (pepMEHTAOHHBIC
YCTaHOBKH, a TAK)K€ HEKOTOPHIE OTBITHO-TIPOMBIIIUICHHBIE W TPOMBIIIIICHHBIE (PEPMEHTATOPEI.

Breinyckaemble 3a pyOexoM JaTYMKU PACTBOpPEHHOro kuciopoaa (¢pupmsl «bekman» u
«Hpto bponeBuky», «Muiyoucu» u Jip.) OCHOBaHbI Ha METO/I€ MOJSAPOTrpaduIecKOro OnpeaeaecHus
muhOYy3MOHHOTO TIOTOKAa KHUCJIOpOJa uepe3 MeMmOpaHy, OTIENSIONIYI0 BHYTPEHHIOK TOJIOCTh
JATYMKA, 3aMOJTHEHHYIO SJIEKTPOJIUTOM, OT OKpYyKarolien cpeasl (puc. 6).
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Pucynox 6 — Jlarunk pactBopenHoro kucioposaa InLab 605-ISM st skécTkuX ycioBuid

[Ipu n3mMeHeHnn NapuraibHOTO JIaBJICHUS PACTBOPEHHOTO KHCIOPOJAa MEHSETCS BEIMYMHA
AIIEKTPOJBIKYILIEH CHIIbI, BbIpaOaThiBa€MOM JAaTYMKOM. 3HAY€HUE 3.1.C. PETUCTpPUpYyeTcs
COOTBETCTBYIOIIIMM BTOPHYHBIM MPHOOPOM (MIJLTUBOJIBTMETPOM WJIM TOTEHIIMOMETpoM). Bo
BpeMsl TEpPMHUECKOM CTepuIn3anun pepMeHTaTOpa aleTaTHhI Oydep, HaXOIAUNCS B TaTYUKE,
KHITUT, HO €ro TMaphl KOHJEHCHUPYIOTCS B IIUIAHTE W CTEKAlOT oOpaTHO B JaTduk. JlaTdamk
BbIIepKUBaAET OT 10 10 20 UMKIOB CTEPUIM3AIMKU, HE TE€pssl YyBCTBUTEIbHOCTH. [lapunanbHoe
JTABJICHUE PACTBOPEHHOr0 MUOKCcHAA yriepoaa. [nokcuy yriaepoaa, BbIICISIONIMNACS B MPOLIECCE
JBIXaHUS MUKPOOPTaHU3MOB, PACTBOPSIETCS B KYIbTYPaIbHON KHUIKOCTH U HEPEIKO HHTHUOUPYET
POCT KyJAbTYpbl W OMOCHHTE3 IIEJCBBIX NPOIyKTOB. MHOrma, HaoOOpOT, IS HOPMAIBHOTO
pPa3BUTHS KyJbTYpPhl HEOOXOIUMO MPHUCYTCTBHE ormpezaesieHHoro koiumdectBa CO2, mo3ToMy
KOHTpOJIb cojepxaHus pactBopeHHoro COz B mporeccax (epMEHTAIlMU SBISICTCS Ba)KHOU
3amaueit. PactBopeHHbIN tuokcu yriepoaa muddyHaupyer uepes GToporiacToByr0 MeMOpaHy B
pacTBOP, UTO BbI3bIBAECT U3MeHeHHe pH.

Bennunny pH BO BHyTpeHHEH MOJOCTH JAaT4yMKa U3MEPSIOT C MOMOIIBIK CTEKISTHHOTO
anektpoja. Jlnanazon usmepenus ot 1 go 25 klla.

Henmocratkn Takoro pgatymka — BbICOKAas MHEPUUOHHOCTb, UYYBCTBHUTEIBHOCTh K
TeMIeparype, HEJIMHEHHOCTh I'PaJlyMpOBOYHOM XAPAKTEPUCTUKUM U HEBO3MOMXHOCThb TEIJIOBOU
CTepUJIN3aluu (PUCYHOK 6).

Bo BHUHHA pa3paboTan JaTuyuk [JaBlIEHUS PACTBOPEHHOTO JHOKCHAA Yriiepoja
muddysuonHoro tumna. OH MpencTaBiIseT co00i MeTaTIM4YecKuil Kapkac, Ha KOTOPBIA HaMOTaHa
TpyOKa U3 CUIMKOHOBOH pe3uHbl. J[nokcua yrnepoaa mubdyHIupyeT yepe3 CTEHKH TpyOKHU BO
BHYTPEHHIOIO MOJIOCTh AAaT4MKa, OTKY/Aa BBIAYBAETCS MOTOKOM MPOKAYMBAEMOIO 4epe3 JaT4HUK
BO3/1yXa WUJIU APYroro razo-HocuTesns B razoananu3atop COz. C mOMONIBIO 3TOTO 1aTYMKa MOXKHO
u3MepsaTh pCO2 aByms criocob6aMu: U Py3nOHHO-TIPOTOUHBIM U TP (HY3MOHHO-UMITYJIECHBIM. B
IIEPBOM CJIydae ra30HOCUTEIb IPOAYBAIOT YEPE3 JATUUK HEMTPEPBIBHO C IOCTOSTHHBIM PACX0I0M, a
BO BTOPOM — UMITYJIbCHO. [TpH BbIIEp)KMBaHNU Ta30HOCUTEIIS BO BHYTPEHHEH MOJOCTH IaTYUKA B
TE€YEHHE HEKOTOPOTO BpeMeHH 0e3 MPOTOKa MPH UCIIOJIb30BaHUK BTOPOTO BapuUaHTa 3HAUUTEIHHO
(8 15 pa3) mnoBblIaeTcss YyBCTBUTEIBHOCTh CHUCTEMBl HW3MEPEHHS, XOTS YBEITUYHBACTCS
3al1a3/IbIBaHKC OKA3aHUH.

KonnenTpauust ammonuitHoro azota. OCHOBHBIM METOAOM OIPEAENCHUsS KOHIIEHTPALIMHU
aMMOHHIHOTO a30Ta B KYJIbTYPaTbHOM KHJIKOCTH J0 CHX TOpP SBJISETCS JTaOOPATOPHBIN METON
OTTOHKH B KUCJIOTY. DTOT TPYJOEMKHUI aHATN3 UMEET HEBBICOKYIO TOUHOCTh, 0COOEHHO B 00JIaCTH
MalbiX KOHUEHTpauuid. C ero MmoMOUIbI0 HEJb3s OCYIIECTBISATH HEMPEPBIBHBIM KOHTPOJIb



KOHLIEHTPALlMM aMMOHMIHOIO a30Ta, YTO 3aTPYAHSIET NPOBEACHUE PETYIUPYEMBIX IPOLIECCOB
(bepmeHTaIUN.

B nmnocnennue roapl IIMPOKO paclpoCTpaHSETCsl METOJ M3MEPEHUs KOHLEHTpaluu
aMMOHMIHOTO a30Ta C MOMOUIBIO0 ra304yBCTBUTENIBHBIX 3J1EKTPoI0B. Ilo 3TOMy MeTony mpoly
KyJIbTYpaJbHOM >KuakocTu mnoxamenayuBaror a0 pH 11-12. Ilpu sTOoM HOHBI amMMOHHUSA
MIPEBPAILAIOTCS B Ta3000pa3HbIi aMMHAaK, KOTOPBIA TUGGYHIUPYET Yyepe3 Ta30HEIPOHUIIAEMYIO
MeMOpaHy BO BHYTPEHHIOIO MOJIOCTh JTATUYMKA, KOHCTPYKIUS KOTOPOTO cXoHa ¢ naTaukoMm pCO2.

Wzmensiercs Benmuunna pH OydeprHoro pactBopa, u3mepsieMasi CTEKISTHHBIM JIEKTPOIOM.
AHany3 KOHLUEHTPAalU¥ aMMOHUIHOTO a30Ta IO ONMCAaHHOMY MeToay AauTcs 5-10 MuH. BMecTo
1,5-2 4 npu otronke. Kpome Toro, on naer 0osiee TOUHBIN pe3yabTaT, TaK KaK B3aMMOJEHCTBUE
[IETIOYU ¢ TPOOOH MPOUCXOUT MPU HOPMAIBHOM TeMIIEpaType, U CHUKAETCS YUCIO MOOOYHBIX
peaKkuum.

K coxanenuto, 1aHHBI METOJ HENPUTOJIEH JAJIs HEMPEPHIBHOIO KOHTPOJS aMMOHHUHHOTO
a30Ta HEMOCPEACTBEHHO B amIapare u3-3a HEOOXOAMMOCTH IOJIIEIauyuBaHUs MpOObI mepes
n3MmepenueM. Emie oauH MeToj HENpephbIBHOTO KOHTPOJS COAEpkKaHHs aMMOHHUHHOIO a3oTa
OCHOBAaH Ha MCHOJb30BAaHUU CTEKISHHBIX HMOHOCEJIEKTHBHBIX JIEKTPOJOB, B YaCTHOCTH THUIA

DCI1-91-07 (puc. 7).
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Pucynox 7 — Jlatuuku InPro 5000 assa onpeneneHus KOHUEHTPALIMT
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Pucynok 8 — CxemMa CTEKISIHHOTO HOHOCETIEKTUBHOIO 3JIEKTPOAa

[IpuHIMIT OEWCTBUA TaKUX AJIEKTPOJOB AHAJIOTMYEH MPUHIMIY JIEHCTBUA AaTdukoB pH.
JIOCTOMHCTBAa HOHOCEJEKTHBHBIX DJJIEKTPOJOB — BO3MOXKHOCTH HEMPEPHIBHOTO KOHTPOJIA,
YCTOMYMBOCTh K TeIUIOBOW  crepuwnm3anuu. OpHako 001acTh WX TNPUMEHCHHS B
MHKPOOHOJIOTHYECKO MPOMBINIJICHHOCTH BEChMa OTPaHMYEHA HM3-3a TOTO, YTO Ha Pe3yJbTar
OTIpeNIeTICHUSI CYIIECTBEHHO BIUSIOT COJEpIKAIUECs B OOJBIIMHCTBE (EPMEHTAIMOHHBIX CPE
WOHBI Kanus W HaTpus. Hapsay ¢ omvcaHHBIMH METOJaMH JJI OINpPECIICHHUs] KOHIICHTpAIluu
aMMOHHUIHOTO a30Ta UCIOJIb3YIOT aBTOMATHYECKUE YCTAHOBKH ISl TATPOBAHUS, pab0Ta KOTOPBIX
OCHOBaHa Ha PEaKIMd HOHOB aMMOHHUS C (HOPMAIMHOM, COIMPOBOKIAIOIICHCS BBIICICHHEM
KHUCJIOTEL.

Konyenmpayus yenesooos. Kiaccnueckum METOJI0M aHan3a KOHIIEHTPAIIMU YTJIEBOJIOB B
(hepMEHTAIMOHHBIX JKUJIKOCTIX sBsieTcs jadopaTopHbii Meron Iloopins. C ero momMomnibio
ONIPENENAT CYMMApHOE COJEpKaHHE B Cpele PEeAyLUPYIOIIMX BEMIECTB. OTO SBISAETCA
HEJOCTAaTKOM, TaK Kak HE BCE pPEAYLHPYIOIIME BEIIeCTBA MOTYT OBITh HCIIOJIb30BAHbI
MHKpoopranu3smMamMu. Hepenko ObiBaer, uto anHanm3 mo I[lloopiro moka3biBaeT HaIW4YUE B
(hepMEeHTAllMOHHON JKUJIKOCTH 3HAYUTEIBHOTO KOJIMYECTBA PEAYLUPYIOIIUX BEIIECTB, a POCT
KYJIBTYpPbI IPEKpaIiaeTcs u3-3a HCUepanus TOCTYITHBIX YTIEBOIOB.

Jlns u3MepeHus KOHILIEHTpaluu YIJ€BOJOB BCE ILIMPE HMCIOJIB3YIOT METOJIbl aHallu3a,
OCHOBaHHBIC Ha MPUMEHEHUHU JaTYMKOB C UMMMOOMIN30BaHHBIMU (epMeHTamu. [leiicTBre Takue
JATYNKOB MOKHO MPOUIUTIOCTPUPOBATH Ha MpuMepe (GEpPMEHTHOTO 3JEKTpoJa sl U3MEpPeHUs
KOHIIEHTPALIMK TIIOKO3bL. JlaTuumk mpenctaBiseT co0Oil OOBIYHBIA KHUCIOPOIHBIA AIIEKTPO/I,
MOKPBITHIA TMJICHKOW ¢ UMMOOWIM30BaHHOW TIIOKO300KcHuaa30il. [lpu morpykeHun AaTymka B
KUJKOCTh, COJEPKALIYIO TIIOKO3y, Ha MOBEPXHOCTH IJIEHKH MPOTEKAET PEeakUus OKUCICHUs
TJIFOKO3BI KHCIIOPOJIOM ¢ 00pa30BaHMEM TIIFOKOHOBOM KUCIOTHI M BOJBL. [Ipu 3TOM conepikanue
PacTBOPEHHOTO KHCIOPO/ia B OKOJIOMEMOPAaHHOM MPOCTPAHCTBE CHUKAETCS, YTO PErHCTPUPYETCS
KUCTIOPOJHBIM D3JEKTPOAOM. UTOOBI HCKIIOYWTH BIUSHUE PACTBOPEHHOTO KHUCIOpOAa Ha
MOKa3aHus, MPEAJI0KEH AATUYUK U3 JBYX KUCIOPOJIHBIX 3IEKTPOJOB, U3 KOTOPHIX OJAUH MOKPBIT
(dbepMeHTHON MeMOpaHOW, a BTOpON — HE MOKPHIT. Ha BXOJ BTOpMYHOTO MpuOOpa MpuU ITOM
MO/Ia€TCsl CUTHAJ, PaBHBINM PaA3HOCTU HANPSHKEHUH, BIPaObaThIBAEMBIX 000UMU DIIEKTPOIAMHU.



Samanuns
1 M3yunTth onepaTuBHOE YIPaBICHUE MUKPOOHUOIOTHYECKUMU TIPOTIECCAMH.
2 VI3y4uTh METOBI U TTApaMETPhl KOHTPOJIS.

KonTtponsHbIE BOITPOCHI
1 Kakue cymecTByrOT METO/IbI KOHTPOJIS 32 OMOTEXHOJIOTHIECKUMH MPOLIEcCcaMu?
2 3a KakMMH OCHOBHBIMU ITapaMeTpaMy IIPOLECCOB KyJIbTUBUPOBAHUS IPOBOJIUTCS KOHTPOJIb?
3[lonsitue o Oumopeaktope. OCHOBHBIE KOMIIOHEHTHI —OHOpeakTopa ¥ BaKHEHIIHe
TEXHOJIOTHYECKue napameTpsl. O0CIy:)KkuBaHuE OMOPEAKTOPOB.
4 TlepeuncnuTe U 0XapaKTEpU3yHTE OCHOBHBIE TUIIBI OMOPEAKTOPOB.
5 Kakue (axTopsl onpeaensoT BbIOOp KOHKPETHBIX METOJIOB BBIJICJICHUSI M OUUCTKHU? OnuInTe
OCHOBHBI€ 3Talbl MIPOLECcCca BbIICICHNS U OYUCTKU KOHEUHOTO MPOIYKTa.
6 MeTo/ 1l KOHCEPBAIIMH 1IEJIEBOTO MPOAYKTA. 3AIIUTHBIE CPEIbI.
7 IlepeuncanTe OCHOBHBIE MIOKA3aTENN Ka4eCTBA LIEIEBOrO MPOJIYKTA.

IIpakTuyeckas padbora Ne7
«BI/IOTCXHOJIOFI/[‘leCKI/le CUCTEMBbI HpOH?.BOZICTBﬂ. BLIﬁOp OIITUMAJIBHBIX yC.HOBI/lﬁ — CUCTEMBI
JKU3Heo0ecneueHUus1 0M000beKTa JJIsl OHOCHHTE3a 1 MAKCHMAJILHOI0 BHIX0/1A 1€JIEBOT0
NPOAYKTa»

ean 3ansiTUsA:

N3yunTh ONTHMAaIbHBIE YCIOBHS CHCTEMBI XKHU3HE0OECTIeueHUs] OMOJIOTHYECKUX 00BEKTOB.

OO6GopynoBaHue U MaTEPHUAIIHI.

Mynberumeauniinoe odbopyaoBanue, npesearanun MS Office Power Point mo teme 3aHsTus.
1.3amonauTh TabMUIy «Cructema sxuszneooecneuenus (CXKO)
O0M000BEKTa, B 3aBUCUMOCTH OT «BapuaHTa» OuotexHojorunueckoro mporecca (bI1) u pyakmmit
onooonekTa (bO)».

I'maBHOE B cucteme
OcHoBHbIe BapuaHThl bIT Oynknuu bO )xuzHeobecnieuenus (CXKO)
61oo0OBeKTa
[Tpumepsni:
IIpumepsr:

1 KaKk MpOMEKYTOUHBIN TAl
2 Kax 3aKJIIOUYUTENbHBIN dTall

ITpumepsi:

2. 3anoIHUTH TAONHUILY.

CucreMa xu3Heo0eCIIeueHUS KYJIBTYPBI KIICTOK

Beicine pacTeHus | KupotHble

CrocoGHOCTb K ABTOHOMHOMY CYLIECTBOBAHMIO M Pa3MHOKEHHUIO B OOBIMHBIX YCIOBHSX BHELIHEH
cpeibl

+/- | +/-

TOTHIIOTEHTHOCTH

+- | +/-

3.1. CnenuanbHble METa0OTUTHI
3.2. Makpo3sieMeHTbI
3.3. MUKpO3JIEMEHTBI




3.4. YriaeBoabl

@UTOTOPMOHBI, BHOCHMBIE B cpeny | MTHAYKTOPBI MUTOTHYECKOTO IIHKIIA
I10CJIEJOBATEIBHO UM COBMECTHO
1.AyKkcuHbI 2.1l TOKMUHUHBI

K 1 IIpumepsl
(mpumepsL:. .. (mpuMepsl. ..

4. 3ammra OT KOHTAaMUAHAILIUA

4.1. CobOmroseHue yCJIOBH aceNTHKU: (NMEPEUYHCIUTh TNpaBWIA BBIIOJIHEHUS ACENTHKH pPU
KyJbTHBUPOBAHUU IN VItro)

4.2. OOecriedeHHe TEPMHUTUYHOCTH BCEX COCOMHEHWH B ammaparype: (yKa3aTb YeM
o0ecrieunBaeTcs)

5. Cet

6. Temneparypa

7. Aspanus

8. Asparus

9. JloGaBiieHNE aHTHOMOTHUKOB

*MyHKTHI 5,0,7,8 — yKa3aTh ONTUMAJIbHbIE TAPAMETPHI

KoHTpoJibHbIE BONPOCHI (TEKYHIEMY KOHTPOJII0):

1. OCHOBHBIEC «BapUaHTHI» OMOTEXHOJOTHUI: OMOTEXHOJOTHUECKHI MPOIecC Kak 0a30BbIM 3Tarl.
XKuzneobecreueHre MUKpOOPraHU3MOB KaK UCTOYHHKa Ouomacchl. [Ipumepsr.

2. BHOTEXHOJIOTMYECKUI MPOIeCC KaK MPOMEXKYTOUYHBIN, KaK 3aKIIOYUTENbHBIN 3Tall CO3JaHUs
ne4eGHOro0, MPOPUIAKTUYECKOTO UITH IMAarHOCTHYECKOro npemnapara. [Ipumepsi.

3. Co3ganue ycnoBUM UIsl MOJJIEPKaHUS >KU3HEoOecredeHus: 0M000beKTa U MaKCHUMAaJbHOTO
CHHTE3a LIeJIeBOr0 MPOAYKTa IIPH HanboJjiee CI0KHOM BapuaHTe OMOTEXHOJIOTMUECKOT0 Mpoliecca.
[Tpumepsi.

4. XKuzneoOecnieueHrue KylIbTyp KIETOK BBICIIMX pacTeHUd. DEHOMEH «TOTHIIOTEHTHOCTH.
[lepeuncnuth (GakTOphl, BIMSAIOMIME HAa POCT KYJIbTYphl KJIETOK pacTeHuid. DUTOTOPMOHBI,
Kiaccuukaus.

5. KynbTypbl KMBOTHBIX KJIETOK, WX BHUJBI, kKM3HeoOecreueHue. MHAYKTOpbI MUTOTUYECKOTO
UK.

6. [IpoGieMbl TM30r€HUH U OHKOT'€HOB MPH KYJIbTUBUPOBAHUU OMOOOBHEKTOB.

7. TexHoreHHasi PKOJOTHMYECKas HUIIA Ui CYIIECTBOBAHHS MUKPOOOBEKTOB B MOHOKYIBTYpE.
Tunsl 6uopeakTopoB.

7. Kputepuu nonbopa GpepMeHTEPOB IPH pealin3allii KOHKPETHBIX LEIeH.

8. Knaccugukanus OuocuHTE3a MO TEXHOJOTUYECKUM MapaMmerpaM, MPUHIUIBI OpraHU3aluu
MaTepUalbHbIX MOTOKOB: MEPUOJWYECKUM, TMOJIYNEPUOAUYECKUH, OTBEMHO-I0JIUBHOM,
HEeMpPepBIBHBIN; TITyOMHHAs, TOBEPXHOCTHAS (pepMEHTAIlHs], MaCCOOOMEH.

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

Iean 3ansaTHs:

O3HakoMJIeHHE ¢ OCHOBaMHU OMOTEXHOJIOTUH MPOU3BOACTBA U KOHTPOJISI aHTUOMOTHKOB.
O6opynoBaHue 1 MaTepUAIIBI

MynsTumenuitnoe obopynosanue, npeserranun MS Office Power Point mo teme 3ansTus.




1 TexHosiorusi 0MOCHHTE3a MPENapaTOB AHTHOMOTHKOB /ISl CeJIbCKOI0 X0351iiCTBA
TpaguumonHble MpeACTaBICHUS 00 aHTUOMOTHKAX, MM AHTHOMOTHYECKUX BEIECTBAX,
CBsI3aHbl C UX IIMPOKUM IIPUMEHEHHEM B COBPEMEHHON MeAMIIMHE U BeTepuHapuu. Hexoropbie
AHTUOMOTHYECKUE TIpernaparhl MPUMEHSIOT KaK CTHUMYISATOPBI POCTa >KMBOTHBIX, B OOphOe ¢
00JIe3HSIMU pAaCTEHUH, IPU KOHCEPBUPOBAHUH MHUIIEBHIX MPOYKTOB M B HAYYHBIX HCCIEIOBAHUAX
(B 00OmacT OMOXUMHH, MOJICKYJIIPHOW OHMOJIOTHH, T€HETHKE, OHKOJIOTHH).

CoBpeMeHHOEe Onpe/IeICHIE TEPMUHA «aHTUOMOTHKY NTpuHAISKUT M. M. [llemskuny u A.
C. XoxmnoBy (1961), koTopbie TPEMIOKUIA CUATATH AHTUOMOTHUYECKUMHU BEIICCTBAMH BCE
MPOIYKTHI 0OMEHa JTFOOBIX OPraHU3MOB, CIIOCOOHBIE N30MPATEIbHO YOMBATh WIIH MOJABIATH POCT
U pa3BUTHE MHUKPOOPraHU3MOB (OakTepuu, TPHOBL, BHPYCHI M Jp.), a TaKKE HEKOTOPBIX
3JI0Ka4€CTBEHHBIX HOBOOOpPA30BaHU.

B cootBercTBUUM ¢ Kiaccudukanuei, B OCHOBE KOTOPOM JIGKUT XUMUYECKOE CTPOCHHE,
BCEONMCAHHbIE aHTUOMOTHUKHN MOYHO Pa3AeIUTh Ha CIEIYIOIINE IPYIIIbI:

1) anukIu4ecKkre coelMHEeHus (UCKIIIouas )KUPHbIE KUCIOTHI U TEPIICHBI);

2) anUIUKINYECKUE COeTMHEHUS (B TOM UKCIE TETPALUKIINHEI);

3) apomMaTHYECKHE COCTUHCHHS;

4) XHOHBI;

5) KUCIOPOACOIepIKaIIIe TEeTePOIMKIIbI;

6) azoTcoaepIKaIIie reTepOLMKINYECKUEe COSTMHEHNS,

7) menTubI.

[lonHOCTBIO XMMHUYECKas CTPYKTypa YCTAHOBJIEHAa s OJHOM TpeTH U3BECTHBIX
aHTHUOMOTHKOB U TOJILKO MOJOBHHA U3 HUX MOKET OBITH MOJIydeHa XUMUYEeCKUM mmyTeM. [loaTomy
MHUKpPOOHMOJIOTHYECKUN CIOCO0 MOJydeHHUs] aHTUOMOTUYECKUX CPEJCTB OUYeHb akTyaiaeH. CuHTe3
MUKpPOOpPraHU3MaMH aHTUOMOTHMKOB — oJHa U3 (OpM NpPOSBICHHUS AaHTAarOHM3Ma; CBSI3aH C
OTIpeIeIEHHBIM XapakTepoM OOMEHa BEUIECTB, BO3HHUKIIMM M 3aKPEIUIEHHBIM B XOJE €ro
SBOJIIOIHH, T. €. 3TO HACJIEJCTBEHHAs] 0COOCHHOCTh, BRIPAXKAIOMIAsACAd B 0OpPa30BaHUU OJHOTO U
0oJiee OMpEeNeNIeHHbIX, CTPOTO CHEUU(PUUHBIX A KaXJAO0ro BHUJA aHTHUOMOTHYECKUX BEILIECTB.
Bo3znelicTBys Ha MOCTOPOHHIOIO MUKpPOOHYIO KJIETKY, aHTHOMOTHK BBI3BIBACT 3HAUMTEIbHBIC
HapylieHuss B ee pa3BUTUU. HekoTopple M3 aHTUOMOTHMKOB CIIOCOOHBI MOJABISATH CHUHTE3
000JI04KM OaKTepUAIbHON KIETKH B MEPHOJ] PAa3MHOXKEHHS, JpPYrHe BO3JCHCTBYIOT Ha ee
LIUTOIJIA3MATUYECKYI0 MeMOpaHy, H3MEHSsi MPOHUIAEMOCTb, YacTb W3 HUX SBISIETCA
WHTHOMTOpaMHU peakinii 0OOMeHa BEIIECTB.



P ; . adne _
Pucynok 10 — Cxema noaydeHus aHTHOMOTHKOB:
1 — BBIpaIIMBaIOT YUCTYIO KYJIbTYpY IprOKa; 2 — OAHOBPEMEHHO TOTOBSIT
MUTATEIBHYIO CPENY; 3 — CTEPHIIM3YIOT; 4 — OXJIAKIAI0T; 5 — BBIPAIIUBAIOT
MOCEBHOM MaTepualt; 6 — MOCEBHOM MaTepuas BHOCAT B YaHbI C MUTATEIbHOM
cpenoit; 7 — puiibTp; 8 — yaH; 9 — UK BBIACIICHUS ICHUIMJIINHA METOI0M
«3aMeHbl pacTBopuTes»; 10 —3amopo3ska; 11 — ynanenue nbja;

12 — ynakoBka

HecmoTpst Ha MHTEHCHBHOE M3ydy€HHE MEXaHU3Ma JEHCTBUS Pa3IMYHBbIX aHTHOMOTUKOB,
JIAJIEKO HE IMOJHOCTHIO BBISBJIEHO MX BIIMSHHE Ha OOMEH BEILECTB Jake B KJIETKax OaKkTepuid,
KOTOPBIE SIBJIIIOTCS OCHOBHBIMU OOBEKTAMHU UCCIIEIOBAHMSL.

B nactosmee Bpems onmcano 6osiee 3000 aHTHOMOTHUKOB, HO TOJIBKO 150 M3 HUX HaAIUIH
IpakTuyeckoe npumeHenue. Hike OyneT paccMoTpeHa TeXHOJIOTUs POU3BOJICTBA TEX U3 HUX,
KOTOpBIE€ OTHOCATCSI K MPOJYKTaM MeTabojM3Ma MUKPOOPIaHW3MOB, W HAlUIM IPUMEHEHHE B
CEJIbCKOM XO34HCTBE B BUJIE COOTBETCTBYIOLINX J00aBOK K KOpMaM (KOPMOBbIE aHTUOMOTHKH) U B
Ka4yecTBE CPEJACTB 3alUThl pacTeHHH. B TeueHWe MHOTMX JeT aHTHUOMOTHKHM HCHOJIb3YIOT Kak
CTUMYJISITOPBl POCTA CEJIbCKOXO3AHCTBEHHBIX JKMBOTHBIX M MNTHUIBI, KaK CpeAcTBa OOpbOBI C
3a00JIeBaHUSMU PACTEHUH U TIOCTOPOHHEN MUKPOQIIOpOii B psiie OpOIMIIBHBIX TPOU3BOACTB, KaK
KOHCEPBAaHTHl MMILEBBIX NPOAYKTOB. MX NpUMEHEHHE B CEIbCKOM XO3SICTBE NPUBOIUT K
CHIPKEHHIO 3a00JIeBA€MOCTH U CMEPTHOCTH, IPEXIIE BCEI0 MOJIOJHSKA, U K YCKOPEHHIO pocTa U

Pa3BUTHIO )KMBOTHBIX M NTHULBI, CIIOCOOCTBYET COKPAILICHHUIO KOJHMYECTBA MOTPEOIAEMBIX
KOPMOB B cpeiHeM Ha 5-10 %. Ilpu npuMeHneHnn aHTHOMOTHKOB B CBUHOBOJCTBE OT Kax 101 1000
CBUHEHN N0NOoJHUTENBHO nostydatoT 100-120 1y msca, ot 1000 xkyp-Hecymek — 10 15 TeIc. aun B
roJI.

MexaHHu3M CTUMYIIUPYIOIIETO ASUCTBUS aHTUOMOTHYECKUX BEIIECTB TAKXKE HEJb3s CUUTATh
MOJIHOCTBIO  BBISICHEHHBIM. Buaumo, cTUMynupyromuid >PQexT BO3ACHCTBUS HU3KUX
KOHIIEHTpaluii aHTUOMOTHMKOB HAa OPraHMW3M >KMBOTHOTO CBSI3aH, B OCHOBHOM, C JBYMS
¢akTopamMu: BO3/AEHCTBHEM Ha MUKPO(DIOPY KUIIEYHUKA WM HETIOCPEICTBEHHBIM BIIMSHUEM Ha



OpraHW3M KHUBOTHOTO. B mepBoM ciydae aHTHOMOTHKH CIIOCOOCTBYIOT YBEIHMYCHHUIO 4YHCIIA
ITIOJIE3HBIX MHUKPOOPraHmu3smMoB, CUHTC3UPYIOII X BHUTaMUHBbI u Hpe06na11afoumx HazQ
IIaTOT€HHbBIMU (I)OpMaMI/I. OHH CHIKAIOT YHUCIIO BPCAHBIX IJId OpraHu3sMa XUBOTHOIO, MI/IKpO6OB,
HCIIOJIB3YIOIUX OHMOJIOTUYECKN! aAKTUBHBIE BEIICCTBA H O6p213yIOH_II/IX TOKCHUHBI, HMCIOIIIHEC
MaTOIrCHHBIC WJIKM YCJIOBHO IIAaTOI'CHHBLIC (bOpMBI. AHTI/I6I/IOTI/IKI/I OKa3bIBAaKOT BJIMIHUE Ha
MUKpPOOPIraHU3Mbl, MPUCYTCTBYIOIIME B KHUIIEUYHUKE, CIOCOOCTBYSI CO3/aHUI0 YCTOMYMBBIX
mTaMMOB, MCHCC BpPCIAHBIX I JXHUBOTHOI'O, HW3MCHIAIOT MeTa00IN3M MMPUCYTCTBYIOLIUX
MI/IKpO6OB. OHH BBI3BIBAIOT NEpEeMCIICHUEC MUKPOOPraHM3MOB B KUIICYHUKE JXUBOTHOI'O; IO UX
BIINSTHUEM Ha6JIIOIIaeTC$I CHUKCHUC CY6KJII/IHI/I‘~IGCKI/IX I/IH(l)GKIII/Iﬁ, 4JacCTO 3aMCIAIOIIUX PA3BUTUC
MOJIOJHsIKA, CHUXKCHUEC pH COACPIKMMOI'0 KNIIICYHNKA, YMCHBIICHUC ITOBCPXHOCTHOI'O HATSXKCHUSA
KJIETOK OPTaHNU3Ma, YTO CIIOCOOCTBYET YCKOPEHHIO UX JICTICHHS.

Bo BTOpOM ciydae B opraHu3Me JKUBOTHOTO HAOJIOAAETCS CHHEPTU3M JCHCTBHSI TOPMOHOB,
pacTeT KOJIMYECTBO POCTOBBIX TOPMOHOB, YCKOPSIETCS IMPOIECC MOTPEOJICHUS IHIIMH, PACTET
MIPUCIIOCOOIAEMOCTh OPraHu3Ma K HeOIaronpusTHbIM yciaoBusaM. [lon BIusHuEM aHTUOMOTHKOB
CHUMXKACTCA HOTpe6HOCTI) JKMBOTHOI'O B BUTAMHHAaX, YBCJIIMYUBACTCA CUHTE3 BUTAMUHOB TKaHAMMU,
CTUMYJIUPYETCS CHHTE3 CaxapoB W BHTaMHWHAa A U3 KapoOTHHA, PACTET CKOPOCTh CUHTE3a
(dbepmeHTOB, 0Opa3yeTcsi MeHbIIe MOOOYHBIX MPONYKTOB. Kpome Toro, pacter aGcopOrmoHHas
CIIOCOOHOCTH TKaHEH, CTUMYIIUPYETCS TOTPeOIeHIE META0O0IUTOB.

KOpMOBBIe AHTUONOTHUKH MNPUMCHAIOT B BHAC HCOYMIICHHBIX IIPEIapaToB, KOTOPLIC
MPEJCTABISIOT COO0M BRICYIIEHHYIO OMOMAacCy MPOAYIIEHTA, COJIEPKAILYI0 TTOMUMO aHTHOMOTHKA
aMUHOKHCIIOTBI, (PepPMEHTHI, BATAMUHBI IPyNIbl B U qpyrue 6M0a0rndecky akTUBHBIE BELIECTBA.
HonyqaeMHe npenaparbl CTAHAAPTHUIYIOT IO AKTUBHOCTU HJIM KOJIMYCCTBY BXOIANICTO B HX
COCTaB OCHOBHOT'O BEIICCTBA, YUYHUTHIBAA UJIM HE YUUThIBAA IMPUCYTCTBUEC B HEM BUTaMHUHA B12.

Bce npou3BoiuMbIe KOPMOBBIE aHTHOUOTHKY:

a) HE WCIOJB3YIOTCS B TEPANCBTHUECKUX IIENSIX W HE BBI3BIBAIOT TEPEKPECTHOU
PE3UCTEHITNH OaKTEpPHil K aHTHOMOTHKAM, IIPUMEHSIEMBIM B MEITUIIIHE;

0) IpaKTUYECKH HE BCACHIBAIOTCS B KPOBB M3 IMUIICBOTO TPAKTA;

B) HE MEHSIOT CBOCH CTPYKTYpPHI B OpTraHH3ME;

') He 00JIa/Ial0T aHTUTEHHON TTPUPOO0H, CITOCOOCTBYIONEH BOSHUKHOBEHUIO AJJIEPTHH.

[Ipu ATUTETHHOM TPUMEHEHWH OJHOTO W TOTO K€ Iperapara CYIIECTBYET OIAacCHOCTh
BO3HUKHOBEHHUSI AHTUOMOTHKOYCTOMYUBBIX MHKPOOPraHW3MOB. [l ee TpemynpexIcHus
MEPUOINICCKA MEHSIOT HCIOJIb3yeMble aHTUOMOTHUYECKHE BEIIECTBA HIIM NPUMCHSIOT CMECh
AHTUOMOTHKOB, TO3BOJISIFOIIYI0 TOJICPKUBATh TIEPBOHAYAIBHO JIOCTUTHYTBIM J(PQEeKT Ha
HeoOXoJMMOM ypoBHE. B Hacrosimiee BpeMs MPOU3BOJCTBO KOPMOBBIX aHTHOMOTHKOB
OCHOBBIBAETCSI HA peraparax HEMEIUIIMHCKOTO Ha3HAYCHUS, TAaKUX, KaK OallMTpaiyH, TPU3HH,
rurpoMuniiH-b u ap. B Tedenue nocnemHux 50 JieT aHTUOMOTHKHM UCIIOJIB3YIOT KaK CPEICTBO
00pBOBI ¢ pazIMYHBIMU (PUTONIATOTCHAMH. VICTOUHHMKH 3apa)KeHHs paCTeHUH (UTONATOTCHHBIMU
MUKPOOpPraHM3MaMHu pa3inyHbl. He COCTaBISIOT UCKIIOYCHHS W CEMEHAa CaMOro pacTeHHS,
UAyIIMe Ha rmoceB. Bo3jelicTBue aHTUOMOTHYECKOTO BEIECTBA CBOJMTCS K 3aJICp)KaHUIO POCTA
Wi e (UTONATOrCHHBIX MHKPOOPTraHM3MOB, HAXOJSIIMXCS B CEMEHAX M BEreTaTHBHBIX
OopraHax pacTCHUSI.

[Tonmyuaemble mpenapatbl JOJDKHBI OBITh BBICOKOAKTHBHBIMU TMPOTHB BO30YIUTENS
3a00JIeBaHUsI B OKpYXaIOIIeH pacTeHue cpeie, 0e3BpeTHbIMU B MPUMEHSEMBIX AJISI PACTEHUs
703aX, CIOCOOHBIMU COXPaHSATh AHTUOMOTHUYECKYIO AaKTHBHOCTh B TEUYEHHE HEOOXOJUMOTO
BPEMEHH U JIETKO MTPOHUKATh B COOTBETCTBYIOIIME TKAHU PACTECHUS.

K uncny aHTHOMOTHYECKHMX BEUIECTB, HAIICANIMX HauOoliee HIMPOKOE MPHUMEHEHHE B
060prbe c ¢uTomaToreHaMu, OTHOCSTCS, MPEeXJIe BCero, PUTOOAKTEPUOMUIINH, TPUXOTEIUH U
MTOJIMMHUIIUH.

[IpumeHeHre aHTUOMOTHUKOB B MUILEBON MPOMBIIIIEHHOCTH MO3BOJISIET B 3HAYUTEIHLHOM
CTETICHH CHH3UTh JIUTEIBHOCTh TEPMOOOPAOOTKM pPa3IMYHBIX MPOAYKTOB MUTAHHS TPHU HX
KOHCEpPBUPOBAaHUU. A 3TO, B CBOIO OdYepenb, oOecrmeynBaeT OOJBIIYI0 COXPaHHOCTh
MIPUCYTCTBYIOIIUX B HUX OMOJIOTMYECKU aKTUBHBIX BEIIECTB, BKYCOBBIX Ka4eCTB, KOHCHUCTEHIIUU
MPOIyKTOB. Mcmosap3yeMble aHTUOMOTHUKY BO3JCHCTBYIOT B OCHOBHOM Ha KJIOCTPHUIUANBHBIE U



TepMOHIbHBIE OaKTepUH, YCTOWYHMBBIE K HarpeBanuto. Hanbonee 3ppekTuBHBIM aHTHOHMOTHKOM
IpU KOHCEPBUPOBAHUU OBoLIeH cuutaercs B PO u 3a pyOesxkxom Hu3uH. OH HE TOKCHYEH IS
YeJI0BeKa U TO3BOJISIET BABOE YMEHBIIUTH BPEMS TEPMOOOPaOOTKH OBOIIIEH.

TexHon0THsI MPOU3BOJCTBA JIFOOBIX AHTUOMOTHKOB HEMEAWIIMHCKOTO Ha3HAYEHUs, KPOMeE
T€X, YTO MCIOJIBb3YIOTCA B IUIIEBOW M KOHCEPBHOW IPOMBIIIJIEHHOCTH, CTPOUTCS MO €IUHOMN
cXeMme, MpeaycMaTpHUBalolIed BCe CTaUM ACENTUYECKOIO MPOMBIIIJIEHHOTO KyJIbTHUBUPOBAHUS
[ITaMMa-TIPOIYIIeHTa U OMOCHHTE3 aHTUOMOTHKA, TPEBAPUTENbHYI0 00pabOTKY KyJIbTYpaabHOU
KHUJKOCTH, €€ BaKyyM-ylapuWBaHME, CYIIKY W CTaHJAPTU3ALMI0 TOTOBOIO MPOAYKTa IIyTEM
CMEIIEHHUS C HEOOXOJMMBIM KOJIMYECTBOM HAIOJIHUTENs. B KauecTBe mnocieaHux OOBIYHO
UCTIOJB3YIOT OTPYOH, KMBIXM pPa3IU4YHBIX KYIbTYp M JPYTHE BEIIECTBA OPraHUYECKOW W
HEOPraHUYECKON IPUPOJIbIL.

JluHamMKMKa HaKOIUIEHHsS AaHTUOMOTHUKA B KyJbTYpalbHOM JKHUIKOCTH B MOJABJISIOLIEM
OOJIBIIMHCTBE CIy4aeB MMEET TUIWYHBIM BUJ 3aBUCUMOCTH, XapaKTEepHBIA JUIsi OMOCHUHTE3a
BTOPUYHBIX META0OJIUTOB, T. €. MAKCUMyM 00pa3oBaHUs OMOMAcChl BO BPEMEHH IPENLIECTBYET
MaKCHUMYMy aHTUOMOTHKOOOpa3zoBaHus. [103TOMy Ha mepBbIX dTanax KyJIbTUBUPOBAHUS LENbIO
MIPOM3BOJICTBA SIBJIAETCS HAKOIJIEHME HEOOXOAMMOIO KOJMYecTBa Ouomacchl (aHTUOMOTHK MpPHU
9TOM MPAKTUYECKH OTCYTCTBYET). buocuHTe3 aHTHOMOTHKA MPOUCXOJAUT Ha BTOPOM CTaauu
MIPOM3BOJICTBEHHOTO KYJIbTUBUPOBAHUS B OCHOBHBIX (pepMEHTEpax, IpUYeM Bpemsi OMOCUHTE3a
MOJKET B 2-3 pa3a MpeBbIIIaTh BPEeMsl, 3aTpaylBacMoe Ha KyJIbTUBUPOBAHKE IIITAMMa IPOTyLIEHTA.

2 TexHosorusi Nos1y4eHus MpenapaToB TETPALUKIMHA
TeTpanMKIMHBI HAIIU TUPOKOE MPUMEHEHHE, KaK B MEIUIIMHE, TaK U B MPOU3BOJICTBE
KOPMOBBIX TipernapaToB. Cpenu HUX JJI CeTbCKOTO X03MCTBA MPOMBIIIIEHHOCTh BBIMTYCKAET PsiJT
npenapaTtoB Ha ocHoBe 7-xioprerparukinHa (I) n 8-okcurerpanukiauna (II). 3to amdoTepubie
COEIMHEHUS, ClIOCOOHBIE 00Pa30BbIBATH COJIU C KUCIOTAMHU U OCHOBAHUSIMHU, IJIOXO PaCTBOPUMBI
B BOJIHBIX pacTBopax B uHtepBaie pH ot 4,5 1o 7,5, Ho xopoio pactBopumsl ripu pH Huke 2,0 u
Bhlie §8,0. HeycToi4MBEI K BO3ICHCTBUIO OKUCIUTENEH, B TOM YKCIIE U KUCIOPOAa BO3IyXa.

B kauecTBe NPOMBINUIEHHBIX MPOAYLIEHTOB XJIOPTETPALMKINHA HCIOJIB3YIOT IITaMMBI
HecoBepieHHOro rpuba Actinomyces aurefasiens, a okcureTparmkinaa — Actinomyces rimosus.

[IpoMBIIIIEHHOCTh  BBIITYCKA€T KOPMOBBIE IIperaparbl XJIOPTETpPAlMKIMHA B BUIE
ounoBuTa-20, buoBurta-40 u 6uosura-80, comepkanire COOTBETCTBEHHO YUCTOTO aHTHOMOTHKA 20,
40, 80 r B 1 kr mpenapara u ogHOBpeMeHHO 3, 5, 8 Mkr BuTamuHa B12 B 1 r npenapara. Kpome
TOTO, Mpenaparthl coAepkKaT MUKPOIIEMEHTHI, OEI0K, )KUPbl 1 MUHEPAJIbHBIE COJIH.

[Ipu BBeneHun OMoBUTA B pallMoHbl B KojudecTBe 15-20 r aHTHOMOTHKA Ha 1 T KOpMa
MIPUPOCT B Macce KUBOTHBIX yBennunBaercs A0 30 %, a pacxoJ KOPMOB B CPETHEM CHUKAECTCS Ha
5-10 %. [IpemapaThl IPUMEHSIOTCS KaK CTUMYJISATOPBI POCTa MOJIOIHSIKA CEIbCKOX03HCTBEHHBIX
KUBOTHBIX U NTHUIIBI, CIIOCOOCTBYS UX JIYYIIEMY Pa3BUTHIO U YBEITHMYEHHUIO MPOJAYKTUBHOCTH, a
TakkKe I TpOo(UIAKTUKU JKeTyJOUYHO-KUIIEUHBIX M JIETOYHbIX 3a0onieBaHuil. OHM 001a1at0T
IIMPOKUM aHTHOAKTEPHAIBHBIM CIIEKTPOM JIEHCTBUS MO OTHOIICHUIO K IPAMIIOJIOKHUTEIbHBIM U
IrpaMOTPULIATEIBHBIM ~ MHUKpPOOpPraHMW3MaM, [0 BHEIIHEMY BHUIY MPEACTaBIsAIOT  COOOi
OJIHOPOJHBIN MOPOIIOK OT CBETIO-KOPUYHEBOTO IO KOPUYHEBOTO I[BETA.

OKcUTETpallMKIWH s JKUBOTHOBOJCTBA BBITyckaercs B (Qopme TeppaButa P
(pactBOpuMBIif) 1 TeppaBuTa K (kopmMoBOii).

[Tpu BBenenuun 15-20 r anTHOHOTHKA Ha | T KOpMa MpPUBEC )KMBOTHBIX YBETUYHUBAETCSA Ha
10-15%, oqHOBpEMEHHO B TaKOH K€ CTETIeHH CHM)KAIOTCS 3aTPaThl KOpMa.

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

Jlyis 6uocuHTe3a OKCUTETPALMKINHA MMOCEBHONW MaTepHall UCIOJIb3YeTCsl B BHJIE CIIOP CO
CpOKOM XpaHeHusi npu Temmeparype 4-6 °C no 3 wmecsueB. B 3aBOACKHX YCIOBHUAX €ro
pa3MHOXarOT npu Temreparype 26-28 °C B Tpu reHepauuu. JUIMTENbHOCTh KaKIOW M3 HUX
coctaBisieT 2-3 cyTok. KynbTypy mpojiylieHTa cHayana JABaKIbl, pa3MHOXKAIOT B Koybax Ha 750
Mmi ¢ 200 mu muTatensHOM cpenbl Ha kavanke (160-180 06/mMuH), 3aTeM B TIOCEBHOM armapare.



MunenuanbHOM Maccol, MOJIy4eHHOU B K0JI0aX, 3aCeBAIOT MMOCEBHBIC ammapaTsl u3 pacuera 700
vt Ha 1 M2 aspupyemoit xuakoit dassl (1 06beM Bo3ayxa Ha 1 00BeM cpesibl B 1 MuH).

Ha cragun ocHOBHO# (hpepMEHTALMU MCTIONB3YIOT IMHUTATENbHYIO CPEly TOTO XKE COCTaBa,
TOJIBKO JIJIs TIOBBIIIICHUS BBIX0O/1a BUTaMuHa B12 B Hee 100aBmstoT ximopua kodanbta u3 pacyera 1
rHa 1 M3 cpenpl.

[ToydeHHBI MMOCEBHOW MarepHall TMEpeNaloT Ha CTaWi0 OCHOBHOW (epMEHTAIWH B
komyectBe 10-15 % ot o6bema cpenbl OCHOBHBIX (hepMEHTEPOB. TeXHOIOTHUECKUE TTapaMeTphl
MIPOBEACHUS MPOILECCca IPOU3BOICTBEHHON (DEPMEHTALIMU OCTAIOTCS MPAKTHUECKH TEMH )K€, YTO H
Ha CTaJuM KyJIbTUBHPOBAaHUS B IOCEBHOM ammapare. Ha Bcex 3Tamax KylnbTHUBHUPOBaHUS
MOJJIEP’KUBAIOTCS. CTPOrO acENTHUECKUE yciaoBUs. B TeueHne OMOCHMHTE3a MPAaKTUYECKU BCEra
HaOJIrOaeTCsl 3HAYMTENBHOE MEHOOOpa30BaHUE, MOATOMY CTETEeHb 3alOJHEHUs (epMEeHTEepOB
peako mnpesbimaer 50 %, a B MOCEBHOW M OCHOBHOM ammapaTrhl IpeaycMaTpuBaeTCs
MepHOIMYEcKast MoJaya CTEPUIIBHOIO CUHTETUUECKOTO IEHOTaCUTETIS.

[Ipouecc  BbIpamMBaHUs  KJIETOK  MPOAYLIIEHTa  BO3MOKHO  MPOBOJUTH  CTPOTO
KOHTPOJIMPYEMBIX YCIOBUSX: IIPU ONIpeAETICHHBIX 3HaUeHUsX pH cpezpl, TeMiiepaType 1 a’paluu.
[TonHoe BpeMst GMocuHTe3a okcuTeTpaukinHa npu 26-28 °C cocrasnser 100-120 gacos.

B nepBblii nepuos HaOMIONAETCSI MHTEHCUBHBIM POCT MHIIENUS, OBICTPO MOTPEOISIFOTCS
WCTOYHHWKHU yriieponaa, a3oTa u (ocdopa, TpeOyercs moBbImeHHas adpanus. OOpa3oBaHue
aHTHOMOTHKA Ha ITOW CTaJUM MPAKTUYECKH HE MPOUCXOAMUT. B KymbTypanbHOW >KUIKOCTH B
HEOOJBIINX KOJIMYECTBAX HAKAIUIMBAIOTCS MUPOBUHOTPAIHAS U YKCYCHAs KHUCIOTHI, KOTOPbIE B
JalbHENIeM KieTKa MCIoib3yeT B OHMOCHHTE3e TeTpalMkiInHa. Bo BTOopoMm mnepuoje
HaOJI0JaeTCsl Pe3K0e CHUYKEHUE CKOPOCTH POCTa KIETOK M MOTPEOICHNS MUTATENbHBIX BEIECTB,
HAKOIUIEHHSI TMPOBUHOTPAJHOMN U YKCYCHOM KHCIIOT HE IPOUCXOAUT, OCYIIECTBIISIETCS aKTUBHBIN
OMOCHHTE3 aHTUOUOTHKA.

['oTOBYIO KynBTYpanbHYIO )KUAKOCTh, COAEPKAILYIO 10 4,5 % CyXuX BELIECTB, HAPABIISIOT
Ha BaKyyM-yIlapHBaHHe, KOTOpOe ocymecTBIA0T Ipu 50-60 °C 10 copepkaHusi CyXoro BeIlecTBa
12-15 %. CkoHUEHTpUpOBAaHHAS KYJIbTypajbHasi MXUAKOCTb IMOCTYMAaeT Ha PaCHbUIMTEIbHYIO
CYUIWIKY M BBICYIIMBAeTCs IMpH TeMIEpaTrypax BXOJSIIET0 U BBIXOJANIETO TEIUIOHOCHUTENS
cootBeTcTBEHHO 160-200 1 70-80 °C. B HEKOTOpBIX clydasiX CYUIKY KyJbTYpalbHOW XKUIKOCTH
OCYILIECTBJISIIOT COBMECTHO C HAIOJHUTENIEM, B KayeCTBE KOTOpPOro OepyT CYIICHbIN
CBEKJIOBUUHBIH oM U3 pacuera 250 kr Ha 1 M° KymbTypansHO# kuakocTu. ITlonydaemyro mpu
3TOM MacTOOOPa3HYI0 MacCy BHICYIIMBAIOT Ha BAJIbIIOBO-JIEHTOYHOH CYILINJIKE WM Ha CYIIHIIKE C
MICEBJOKHUIISIIUM CIOEM.

[Ipenapatsl TeppaBut-5, -10, -50 mpenacTaBisOT cOOO0W BBICYIICHHYIO KYJIbTYpPaIbHYIO
KHUIKOCTh, TOJYYCHHYIO B pPe3yJbTaTe BbIpalllMBaHUs TMpojyieHTa AcCtinomices rimosus u
CTaH/IAPTU30BAHHYIO MO AHTHOMOTHKY HEOOXOAMMBIM KOJMYeCTBOM HamoiHutens. [Ipemapar
TeppaBuT-P mpencraBisier coO0il BBICYHICHHBIH B PACHbUIMTEIBHOM CyImIWIKe QHIBTPAT
KYJIbTYPaJbHOM >KUIKOCTH, a BBICYLIEHHBIH MOcHe (UIBTPOBAHUSA KYIbTY-PaIbHOM KUIKOCTH
HEPAaCTBOPUMBIN OCTATOK SIBJISIETCSI OCHOBOM JJIsl MPOM3BOJICTBA Mpernapara TeppaBuT-K.

Jlo HeoOXoaMMOM aKTUBHOCTH BCE Mperaparhl TeppaBUTa CTAHAAPTU3YIOT CBEKJIOBUYHBIM
KOMOM HITH KYKypy3HO# Mykoil. ['oTOBBIE penapaTsl pacacoBBIBAIOT B OyMasKHbIE MEIIKHU 10
20 kr, XpaHAT B TEMHBIX MOMEIICHUIX Npu Temneparype He Bblmie 20 °C ¥ OTHOCUTEIBHOU
BJIaKHOCTHU He 6osiee 75 %. Cpok roJHOCTH MpenapaToB 6 MECALEB CO IHSA U3TOTOBJICHUS.

Konmponvhwvie sonpocoi

1 HazoBuTE OCHOBHBIE METO/IbI MPOU3BOJICTBA AaHTHOMOTHKOB?

2 YcnoBust pepMeHTAIlH aHTUOMOTUKOB. PeXX1UM KylTbTHBUPOBAHHUS.

3 Tunamuka pocta Omomacchl MpOAYIIEHTa ITPH MPOU3BOICTBE aHTHOMOTHKOB.

4 Kakue aHTHOMOTHKY HCTIONB3YIOT B ¢/X?

5 TexHONOTHSI BBIJICIICHUS U OYUCTKU aHTUOMOTHKA HA IPUMEPE MPOU3BOJICTBA
MIEHUIUIUTAHA.

6 MexaHu3MBI 3alUTHI TPOAYIIEHTa OT COOCTBEHHOTO aHTUOMOTHKA.



7 C KaKuMU UEISIMU aHTUOMOTHKY TPUMEHSIOT B )KUBOTHOBOJCTBE, MUILIEBOM
MIPOMBIIIJICHHOCTH, MEJIMLIMHE, PACTEHUEBOACTBE?

8 HazoBute TpeOOBaHUS K AaHTUOMOTHKAM TIPUMEHSEMBIM B JKHUBOTHOBOJICTBE H
NTHUIIEBOJICTBE.

IIpakTnueckas padora Ne9
«IlosryyeHue (pepMeHTHBIX MPenapaToB»

ean 3ansTHsA:
O3HaKOMIIEHHE C METOIaMH TIOJTy4eHHS (DEPMEHTOB.

OO6opynoBaHue U MaTepHAIIbI
MynsTumenuiinoe obopynosanue, npezentaun MS Office Power Point o teme 3ansrusi.
Metoiuka poBeIeHUs 3aHATUS U METOJMYECKHE YKa3aHHs 10 TEME.

IIpombIlTIeHHAs] TEXHOJIOTHSI MPOU3BOICTBA (hepMEHTOB
[Tonydyenne (epMEHTOB € TOMOIIBI0 MHUKPOOPTaHW3MOB 00Jie€ BBITOJHO, YEeM U3

PaCTUTENBHBIX M JKUBOTHBIX MCTOUYHUKOB. MHKpOOHBIE KJIETKH MPOAYLHUPYIOT Oosiee 2 ThICSY
CbepMeHTOB, KaTaJIM3UPYIOMIUX ONOXNMUYECKIE pC€aKknuu, CBA3aAHHBIC C POCTOM, ABIXaHUEM H
oOpa3oBaHueM NpPOAYKTOB. MHOrue u3 3TuX (epMEHTOB MOTYT OBITh BBIACIIEHBI U MPOSBISIOT
CBOIO AaKTHBHOCTh HE3aBUCHUMO OT KIETKH. /[l monydeHuss QepMEeHTHBIX MpenapaToB
HCIOJIb3YIOT KaK MUKPOCKOIWYECKHE I'pUObl, Tak U OakTepuu U Apoxoku. MHoraa mosydyeHue
TEXHHYECKOTO (DepMEHTHOTO Ipernapata KOHYAETCS MPOBEICHUEM Tpoliecca (epMeHTaIuH,
OJIHAKO aKTUBHOCTH (DEPMEHTOB B KYJIbTYPAJIbHOM KUIKOCTH OBICTPO CHUXKAETCS.

[ToaTOoMy HIMPOKO MPAKTUKYIOT MOJy4YEHHE CYXUX TEXHUYECKHX (DEPMEHTHBIX MTpenapaToB.

B mupe mpousBoautcst okosio 20 ¢pepMeHTOB B 00beMe 65 ThIC. TOHH (@ CYIIECTBYET, Kak
npeanonaraoT 25000 depmenTor). Hanpumep, MpOMBIIITIEHHBIM CIIOCOOOM TTPOU3BOIST TaKWe
dbepMeHTHl Kak aMuiasza, [JIOKOaMuiia3a, IpoTea3a, HHBEpTa3a, IEKTHHa3a, Karaiasa,
CTPENTOKMHA3A, IeJUTI0NIa3a U Jp.

Amunasel MU MpPOTEa3bl HCIOJB3YIOT B TEKCTUJIBHOM, XJIeOOMEKapHON M KOXKEBEHHOU
npoMblnieHHocTH. [lekronutuyeckue GpepMeHThl MOTYT ObITh MCIIOJIb30BAaHbI IS Malepaluu
TKaHeW Mpu mnepepaboTKe PACTUTENBHOTO ChIPbs, HANpPUMEpP MPHU MOJYYECHUH JIbHOBOJOKHA.
lenoynsie mpoTea3bl, 0OCOOCHHO HNMMOOMIM30BaHHbIE, O4Y€Hb A(PPEKTUBHO HCHOJIb3YIOTCA B
coctaBe Morolux cpeacts. Kpome nmpoTeoauTuyeckux (pepMEeHTOB B COCTaB MOIOIIUX CPEICTB
BBOJIAIT JIMMA3y, LIEJUIIONA3y, OKCUIA3y U aMujasy Juid yAaJeHHs 3arps3HeHH KpaxMajbHOTO
MIPOUCXOKICHHUS.

Hcnonb3oBanne MMMOOUIN30BAHHON TIIFOKO30M30MEpa3bl ISl HEMPEPHIBHOTO MOTYYCHHUS
TJIIOKO3BI BIISIETCS HanOoJiee KPYIHBIM MPOIIECCOM TaKOTO poja B MUpe. MUKpOOHbBIE (pepMEHTHI
AKTUBHO HCIIOJIb3YIOT B KJIMHUYECKOW TUArHOCTHKE MPHU OMPEJCIICHUU YPOBHS XOJIECTEpUHA B
KpOBU M MOYEBOW KHCIOTHL. DepMmMeHTHl mpesararoT HCHOJIb30BaTh AN OYHUCTKHU
KaHaJU3allMOHHBIX M BOJOIMPOBOAHBIX TpyO u ap. DepMeHTh A MEAULMUHCKUX WIH
AQHATUTUYECKUX TeJIel JTOKHBI OBITh BBICOKOOYHUIIIEHHBIMH.
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PI/ICYHOK 11 — Cxema ycTaHOBKH JJIsl HEPEPHIBHOTO OPOKEHHUS:

1 — Oynkep MU 3epHA; 2 — YEPBSYHBIA TpPaHCIOPTEp; 3 — MeNbHUIA; 4 — IMKIOHHBIN
cemaparop; 5 — 3aTOpHBIN KOTeN; 6 — cepHast KHUCIIOTa; 7 — U3BECTKOBAs MacTa; 8§ — MOPIIHEBHIC
Hacockl; 9 —nap; 10 — 3amapuuk; 11 — oxmanurens 3atopa; 12 — nepBUYHBINA OpoMITBHBIN YaH; 13
— BTOPUYHBIA OpouiIbHbIN YaH; 14 — neperonHblii anmapat; 15 — kongencarop; 16 — cOopHbIit
yaH; 17 — 6apaa

B 6uonoruueckux oobekTax pepMeHThl OOBIYHO HAXOATCS B (PMKCHPOBAHHOM COCTOSTHUU
Ha TIOBEPXHOCTH Pa3IMYHBIX KIETOYHBIX CTPYKTYp - Hanbosee yacTo Ha MeMOpanax. biarogaps
3TOMY (DEPMEHTHI COXPAHSIOT CBOIO aKTUBHOCTH UIMTEIbHOE BpeMs. B TexHooruu goaroe Bpems
MIPUMEHSUTUCH Tpernaparbl CBOOOIHBIX (DEPMEHTOB; B TAKOM COCTOSIHUM CPOK HUX MCHOJb30BaHUS
ObUT KOPOTKHUM - OJMH MPOU3BOJCTBEHHBIN IUKII. {7151 MOBBIIEHUSI CTAOMIBHOCTH BbIJCIEHHBIX
(epMEHTOB HCIOJIB3YIOT TEXHUKY HMMOOWIM3AlMM, T.€. CBS3bIBaHUS (EPMEHTOB Ha
MMOBEPXHOCTH HEPACTBOPUMOTIO B BOJIE HOCUTEJIS, HAIPUMED, OPraHUUECKUX MOJUMEPOB, CTEKIIA,
MUHEpaJIbHBIX COJIeH, CHJIMKATOB U T.N. MIMMOOHMIN30BaHHbIE (PEPMEHTHI MOXKHO JUIUTEIHHOE
BpeMsl HCIIOJIb30BaTh B OMOXMMHMUYECKHUX PEAaKTOpax B YCIOBHUSIX HENPEPHIBHOTO mpolecca. B
Ka)KJIOM Opranu3Me (>KMBOTHOM, PAaCTUTEILHOM WM MUKPOOHOMN KIIETKE) BCE BPEMsI IPOUCXOISAT
CIIOXHBIE TPOLIECCHl IMpEeBpalleHUs] BeulecTB. Benuka posb B 3TUX mpoleccax (epMEeHTOB —
OMOJIOTMYECKUX KaTalIu3aTOpOB OETKOBOM MpUPOAbl U HE TOJIbKO OenkoBoi. Kak ycTaHoBieHo
(1981-1986) cBoiictBamu  epmeHTOB oOnamaror Takke PHK. Onu  KaTaliu3upyroT
ounosornueckue mnporecchl B kierke. Takue PHK nazBanbl puOsH3umamu. PHK coBmemiaror B
cebe (hyHKIIMU HOCUTENeH reHeTuueckoil nuupopmanuu u hepMenra.

@DepMEeHTATUBHYIO aKTHUBHOCTh OaKTepuu U TPUOOB IMIMPOKO  HCHOJB3YIOT B
MIPOMBIIIJIEHHOCTH ISl IPUTOTOBJICHHS YKCYCHOM, MOJIOYHOM, IIaBEIEBOM, JUMOHHOMN KUCIOT;
MOJIOYHBIX MPOAYKTOB (ChIP, allu0(PUINH, KYMBIC); B BUHOAEIUH, TUBOBAPEHUU U AP. OTPACIIIX
HApOJHOTO XO3sICTBA, a TAK)KE B )KUBOTHOBOJICTBE JIIsl IPUTOTOBJICHUSI KOPMOB (JIPOAOKEBAHHE).
MHoro ¢epMeHTOB coaepKUTCi B JApoxokax. OHU HIMPOKO pPACIPOCTPAHEHBI B MPUPOJE,
MTOCTOSIHHO HaXOJISTCS Ha PACTEHUSIX, 0COOEHHO Ha I[BeTaX U Mmioaax. MHOTO WX Ha TOBEPXHOCTH
aro U GPyKTOB. ITO TUKHUE APOXKU. J{J1s1 MPOMBIIIIEHHBIX IIeNiel BEIBEACHBI KyIbTYpPHBIE PAChI
IPOAOKEH, KOTOpbIe OTIUYAIOTCS BBICOKOM »JHEprueid pocTta W pa3MHOXKEHHUS, a TaKkkKe
CIIOCOOHOCTBIO PAcTH HA HMCKYCCTBEHHBIX cpefaX. KymbTypHBIE OPOXOKH JENAT HA NHBHBIE,
MeKapcKue, BUHOKYypEHHbIC, KOpMOBbIe. OHM pa3mUYalOTCI 1O aKTUBHOCTH OpOKeHUs
cnupTo00pa30BaHUIO, IO CIIOCOOHOCTH MPEeBpalaTh Kpaxmall B caxap u T. 1.

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

Jlyis BBIpAIIUBaHUS JIPOMOKEH HCHONB3YIOT COJAEpIKAIlMe caxap OTXOMAbl TEXHUYECKUX
MPOU3BOJICTB — MENacCHyI Oapay, OapAy THAPOIM3HO-CIIUPTOBBIX 3aBOJOB. ChIpbeM IS
MPOM3BOJICTBA JPOXOKEH CIIy)KaT Takue THUAPOIM3AThl JPEBECHUHBI, COJIOMBI, TPOCTHUKA,
KYKYPY3HOU KOUEPBDKKH, TIOJICOTHEYHUKOBOM JIy3TH, 000JI0UYEK 3epeH IPeurxu, mpoca  T. 1I.



TexHosornueckue OCHOBBI IIpolLlecca THAPOIM3a 3aKIKYAIOTCS B CIEAYIOIIEM.
N3menpueHHOE ChIpbE — JAPEBECUHY, COJIOMY U T. J. 3arpy’karoT B TMAPOJIM3AINIApPAT U BEAYT
npornecc ruaponuza mnpu t 180-195 °C u nmaBnenun 15 arm. B mpucyrctBun pactBopa H2S0s.
OOpasyromecs Mpu TUAPOJIM3E MPOCThIE caxapa HepeBosAT B pacTBop. [IpocTeie caxapa mo
CBOMM CBOWCTBaM pas3ZeisioT Ha cOpakuBaemble M HecOpakuBaemble. [Ipu cOpakuBaHum
caxapoB 1-ii rpynmsl mosmywairor cnuptT. HecOpakuBaeMmble caxapa OCTAalOTCS B CIUPTOBOM
Opakke, a TOcJe OTIOHKHM CIHUPTa — B THAPOIM3HON Oapje, KoTopas Imociie 00oTamieHus
CEpHOKHCIBIM aMMOHHEM U cymnepdochaToM HCIONB3YeTCs KaK ChIphE Ui MPOU3BOACTBA
JPOXOKEM.

Pabouyeii KymbTypoil TpH TPOHM3BOJICTBE JAPOAOKEH CIIy)KaT BHUABI APO}NOKEH PpOJOB
Torulopsis u Candida. Mato4Hyio KyJabTypy IpOXIKEH MPUTOTABIMBAIOT IYTEM Pa3MHOMKCHUS
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, M HaKOHEI, B IPOU3BOJCTBEHHBIX YCIOBHUSAX Ha cperax,
HCIOJIb3YEMBIX Ha 3aBojie. MaTouyHble JPOXIKU KyJIbTUBUPYIOT B JIPOXKKEPACTUTEIBHBIX YaHAX
(bepmenTaTOpax) MPU 3HAYUTEIHHOM Pa30aBICHUHN MUTATEIBLHON CPebl BOJOW U MPOAYBAHHEM
BO3JlyXa.

[MutaTenbHas cpepa — MenaccHas OapAa — IOCTYNaeT B JAPOXIKEpPAcTUTEIbHbIE 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 peasin3yIoT.

KonTponsHbIE BOITPOCHI
1 Yro Takoe wuH¥)eHepHass 5SH3UMOJIOTUA? KakKoBbl OCHOBHBIE 3aJaud JaHHOW OTpaciu
OMOTEXHOJIOTHH?
2 Ilonsarue o depmentax. Yem oOycIOBIEH BBICOKHM BBIXOJ MPOAYKTa MPU HCIOJIH30BAHUU
(hepMeHTaTUBHOTO KaTanu3a?
3 Knaccuduxkarnus ¢hepMeHTOB M UX OMOJIOTHYECKash aKTUBHOCTh. Kakue W3 CylecTBYIOIMHX
BHJI0B (PepMEHTOB Hanb0JIee YACTO MCTOIB3YIOTCS B OMOTEXHOJIOTHUECKOM MTPOU3BOICTBE?
4 MukpoO6Hbie Tuaposiasbl. Kakne Buabl MUKPOOHBIX THAposa3 Bam m3BecTHBI? [ TMKO3HMA3HI,
KaK OJIMH W3 BUJOB MHUKPOOHBIX THAPOJIa3: BUABI INIMKO3MA3, UX OMOJOTrMYecKas aKTUBHOCTb,
MIPOJIYLEHTHI TIMKO3HU/1a3.
5 IlpotenHasbl W JaUMNa3bl, KaK BUJBI MUKPOOHBIX THUIpOJa3, UX OUOJIOTUYECKAs aKTUBHOCTH,
MIPOJIYLIEHTHI IPOTENHA3 U JIUIIA3.
6 HazoBure wusBectHbie Bam TexHonorum mnonydeHus ¢epmeHToB. B uém 3akimrovarorcs
MIPEUMYIIECTBA TEXHOIOTHH, UCIIOJIB3YIOUIUX MUKPOOUOIOTUYECKUN CUHTE3?
7 HaiiTe kpaTkoe omHrcaHue MUKPOOHUOJIIOTHYECKOTO METOa MoTydeHus: (hepMEeHTOB, Ha IPUMEpE
TEXHOJIOTUH, UCIIOJIb3YIONIeH B KaUeCTBE OPraHU3MOB-TIPOAYIICHTOB HU3IINE TPUOBI.
8 Kakue meroapl mmmoOmim3anuu Bam u3BecTHhI? Pacckaxutre o (PU3MUECKHX METOAax
MMMOOUIU3aIMK (PEPMEHTOB.

IIpakTnyeckas padora Nel0
«IIpnmenenne MmeTo0B reHHol uHxkeHepun U JJHK-Texno/10ruii B ceJIbCKOM X035 CTBE»
Iens 3anamusn’ N3y4uTh OCHOBHBIE 33/1a4l T'€HHON MH)KEHEPUH, €€ CBA3b C APYTMMH HAyKaMH,
y3HAaTh OCHOBHBIE CIOCOOBI MOJY4eHUS TeHOB. O3HAKOMHUTHCA C TEXHOJOTMEH MOIydyeHUs
pexomOuHanTHOU Mojekynsl JJHK.

TI'enemuueckan umdywcenepusa — >TO KOHCTPYHUPOBaHHE in Vitro (YHKIIMOHAIBHO AKTUBHBIX
TeHEeTUYECKUX CTPYKTYp (pekomOunanTHbix JIHK) 1 HacnencTBeHHO M3MEHEHHBIX OPraHU3MOB.



['eHHYI0O MHXEHEPHUIO HCIOJIB3YIOT JJIsl U3YYCHHS CTPYKTYpHl, (DYHKUMH W PETYISILIHUN TEHOB,
TAK)KE JUIl WU3y4EHUs CTPYKTYpbl XpOMOCOM. /JlaTol BO3HMKHOBEHHsS T'€HHOW WH)KEHEpUU
cuuraercss 1972 ron, xorma B CIIA yuensiii II. Bepr ¢ coTpynHukamMu co3fainu IHEPBYIO
pexomOunanTHyto Mosiekyny JAHK, cocrosmyro u3 ¢pparmenta JJHK oGespsiubero Bupyca SV-40
u O6akreprodara ¢ ralakTo3HbIM onepoHoM E. coli.

Obaacmu npumeHenus 2eHHOU UHHCEHEPUU HA COBPEMEHHOM dmane.

- MIOJIy4€HNE T€HHOMHKEHEPHBIX BAaKLIMH;

- MIOJIy4€HHE UCKYCCTBEHHBIX OCJIKOB C 3a/laHHBIMU CBOMCTBaMU;

- MIOJIy4€HHUE TOPMOHOB, (PEPMEHTOB;

- IMarHOCTHKA U JieueHne 3a001eBaHUIl.
Cnocobul nonyuenus 2eHos:
1) Beimenenue resoB u3 JIHK;
2) XUMHUKO-(epMEHTAaTUBHBIA CUHTE3;
3) bepMeHTATUBHBIN CUHTE3.
Pecmpukmasot u ux snauenue
Pecmpuxkmupyrowjue In0oHyKeasvl (pecmpukmasot) — 370 PepMEHTHI, CIOCOOHBIE pa3pe3aTh
monekyny JIHK B cTporo onpeneneHHbIX MecTax ¢ 00pa3oBaHUEM JUIKUX KOHIIOB.
PectpuxTa3zbl ObuH OTKPHITH B 1968 Tomy.
Hanpumep, pectpukrasa E. coli non nazBanuem EcoRI y3Haet nmocienoBaTenbHOCTh U pa3pe3aeT
€€ Ha y4dacTKax, MMOMEYEHHBIX CTpenkaMu. B pesynbraTte, kosbieBas Mojiekyna JHK craner
nuHeitHoH. 1o kpasim MoJieKyIbl 00pa3yroTcs JIMNKHE KOHIIBL, ¢ oqHON ctopoHbl AATT, ¢ npyroi
— TTAA. IIpu HaIM4MM TUNKKAX KOHIOB, MoJieKyna JJIHK MokeT onsaTh 3aMKHYTBCS B KOJIBLIO.
--T AATT LI --
-Il TTAAT --
Pectpukraspl MOTYT y3HaBaTh paszjIMyHbIE MOCIENOBATEIBHOCTH HYKJIEOTHIOB. Pectpukrasza E.
coli mox na3Banmem EcoRI y3naer mocnenoBatenbHocTh [T, Coequnenue pa3pbiBOB Lenei
JIHK mocne o6paboTku pecTpukTazaMu MPOU3BOAUTCS PEPMEHTOM J1U2A3 0L,

Bexkmopbul u ux ucnonvzosanue 011 nepeHoca 2eHemu4ecKko2o mamepuana
Bexmop — »t0 wmonekynsl JIHK, kotopble crnoCOOHBI MEPEHOCHUTH YYKEPOJIHBIE T'€HBbI H
ofecrieunBaTh UX PEIUIMKAIINIO B KJIETKE — XO35UHE.

Tunwvr 6exkmopos:

1) BeKTOPBI AJIsi KIOHUPOBAHMS,
2) BKCIIPECCUOHHBIE BEKTOPBI;

3) BEeKTOPHI U1 TpaHchopmaIuu.

Obwue ceoticmsa eekmopa:

1) uMeTh CBOMCTBO PEIIMKOHA.

2) conepkaTh CalThl PECTPUKLIMHU, T.€. YUACTKU y3HaBaHHs Uil pecTpukras. [lpu sTtom mecra
paspe3anus u BBeaeHus apyroi JIHK He MOMKHBI BAUSATH Ha PEIUIMKALIUIO BEKTOPA.

3) UMeTh OJIMH UK HECKOJIBKO MapKHUPYIOIIHUX T'€HOB, 0 KOTOPBIM €ro MOYKHO OOHAPYKUTh.

4) comepkath crieupuIecKre sl JTaHHOUW KIETKA TPOMOTOPHI M TEPMUHATOPHI TPAHCKPHUTIITUH.
Memoowbi 66edenus 2eH08 6 bakmepuaibHvle KIemKU.:

1) Tpanchopmanus;

2) TpaHCheKIHs;

3) TpaHCIYKIIHSL.

Memoo rnekmpoghope3nozo ananuza /[HK ¢ azaposeom zene

Ipunyun memooa:

1) JHK obpabaTeiBatoT pecTpuUKTa3aMHd U MOMEMIAIOT B JYHKH 3aCTHIBIIETO arapoBOTO Tels,
KOTOPBII 3aTeM MOMEIAeTCsl B KaMepy s dNeKTpodopesa.

2) mon nedcTBUEM 3ekTpuueckoro mois ¢pparmentsl [JHK HaumHaioT mepememiarbes B relne,
CKOPOCTh MX TEpeMEeUIeHUs 3aBUCUT OT AMUHBI (hparmMeHTa. KopoTkue ¢parMeHTHl IBUKYTCS



obicTpee, mpu stoM nenoukn JIHK pasnuunoOi UIMHBI OTHENAIOTCS APYr OT Apyra, HO HE
IIOBPEKIAKOTCS.

3) mocne snekTpodope3a renb OKPAIIMBAIOT KPACUTEIEM JSmuouym OpoMudom, KOTOPBIU
cesa3biBaerca ¢ JJHK.

4) renab MOMENIAIOT TOJ yAbTPa(HUOIETOBBI CBET M HAa HEM XOPOIIO BHUIHBI OKPAIICHHBIC B
KpacHbI# 1BeT cBeTsmuecs ¢ppaxuuu [JHK.

B pesynbrare anekTpodopes Mmo3BOJISEeT pa3ieinTh, a 3aTeM u3BiIeub Jro0bie (parmentsl JJHK B
YHCTOM BHJIE.

Cexeenuposanue /THK

Cexgenuposanue — 3TO OTPENEICHUE TIOCIE0BATEIFHOCTH HyKIeoTH10B B (hparmente IHK. B
pe3ybTaTe CeKBEHUPOBAHUS OIIPEIENISETCS TAKKE aMUHOKHCIIOTHAS TIOCJIE0BATEIBHOCTh OeIKa
B COOTBETCTBUU C HYKJICOTHIHOH MMOCIETOBATEIHLHOCTHIO B COOTBETCTBYIOIIEM T'eHE.
Ucnonw3ytores 2 merona:

1) xumuyeckoe cekeeHuposanue,

2) pepmenmamusHoe cekgeHuposarue TyTeM TEPMUHAINH ETIH.

IMonumepa3nasi nenHasi peakiusi — COBPEMEHHBIA METO]T MOJIEKYJISIPHOW OMOJIOTUH. ITOT
MetoJ pazpadotan Kopu Mromumcom (HoGenesckas npemus B 1993 rony). UcnonszoBanwue T11[P
no3BoJisieT amnauguyuposams (pazmuoxats) JAHK unmm ee ¢gparments in vitro, yBenumduBas
YHUCJIO KOTMA B MIJJTMOHBI Pa3 3a HECKOJIHBKO YacCOB.

[TomumepazHo-1ienHas peakiys MPOTEKAeT B 3 CTaIUU:

1. lenamypayus. Cmech, B kotopoit comepxkurcs JJHK, Harpesator mo t 0-90 °C. B teuenue 15
CEeKYHJ] TPOMCXOAWT pa3pylieHHEe CiIadbIX BOJAOPOAHBIX cCBs3ed Mexay nHutsamu JIHK u
obpasyercs 2 onnonenoueunbix JIHK u3 oHOM ABYX11€MTOYEHHOM.

2. Tubpuousayus npatimepos. Temniepatypy cHmwkaroT no 50 °C. Ilpm 3TOM mpOHCXOAWT
rudpunmzarus neneit JIHK ¢ mpaiimepamu B Teuenne 30 cexyH/I.

3. IHonumepuzayus. Cmech ¢ JIHK mnarpeBaror mo temmeparyper 70°C. Ilpu stom Tag
-TIoJIUMepasa yUIMHIET 00a mpaiiMepa ¢ ux 3°-KoHIOB. [IpaiiMepbl gopacTaloT 10 pa3MepoB
matpuilsl. [Iponecc nporekaer 90 cexyna u B pesynbrate koimuectBo JIHK ynaBauBaercs.

O®epment Tag -monumepasza ObLI BbIIEICH U3 TePMOGDUIBHBIX OaKTepHil U OTIMYAETCS
YCTOMYHMBOCTBIO K BBICOKUM TeMmrieparypaM. 3a 20 IUKIOB aMIUITM(UKAIMK KOJIMYECTBO KOTIHI
JHK Boszpactaer B 106 pa3. IIIP - peakuwss MOPOUCXOJUT B  CHEHUAIBHOM
npudope-aMIuIuduKaTope.

OTOT METO/] MO3BOJIAET NOJIy4aTh TOYHBIE JaHHBIE IO CTPYKTYype reHoB U (pparmentoB JJHK
IpY HAJINYUM MHUHUMAJIBHOIO KOJIMYECTBA MaTepHalla, HUCIHOJb3YeTCs U1 JUAarHOCTUKH
HacJIeICTBEHHBIX OOJIe3HEH yenoBeka, NpU AAKTUIOCKONHMM U MJICHTU()UKALUU UHIUBUIYYMOB,
JUI HAaIIPaBJICHHOTO TIOJy4EHUsI MyTaLUii.

Pexomounanmmnuie /IHK — 310 ucKkyccTBeHHO co3faHHble MoJiekynbsl JIHK, Bkmtouaromue
I'€H U BEKTOP.

@epMeHTATHBHBIN c10c00 moJsrydyeHnst pekomMounanTHoi JTHK
Cucrema Juis (epMEHTAaTUBHOIO CHHTE3a T'€HOB INpEACTaBiIsieT co00il pacTBOp, B KOTOPOM
cojJiepKarcs Bce 4 HyKJIEOTHAa, HOHBI MarHus, GepMeHT oOpaTHas TPaHCKpUITa3a U MaTpUYHas
PHK, na xotopoii Oyner cuntesupoBarbes JTHK.

Jns koHcTpyrpoBaHus pekomObunanTHoM JJHK HeoOxomum psia pepmeHToB:

1) pecTpUKIMOHHBIE SHAOHYKJIEa3bl — HaXoJAT U paspe3atoT Moiekyasl JJHK B caiitax c
OTPEJEIEHHBIMU MOCIEA0BATEILHOCTAMHU, KOTOPBIE Y3HAET TOJIBKO ONpEAEIEHHAs pECTPUKTA3a;

2) oOpaTHas TpaHCKpuIITasa (peBepTasa), kotopas ocymectsiser cunte3 JJHK na marpuue
PHK;

3) AHK — nosnmMmepasa — karanusupyet cuare3 JJHK na matpune JIHK;

4) JHOHK — omraza — ckiueuBaer Mousiekynsl JIHK, oOpasys cBssu  wmexnay
ne3okcupubdodoc-paraMu HyKI€OTH/IOB;
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5) TepmuHanmpHas TpaHcdepaza — JAOCHHTE3UPYET K KOHIaM JBouHOW crupanu JIHK
IIYPUHOBBIE WM MUPUMUINHOBBIE HYKJICOTH/IbI;

6) sHJIOHYKJIea3a ¢ara — OTIICIUISET OJHOHHUTYATHIC KOHIIBI 3 - KOHIIA JIBOMHOW CIIHpaH
JHK;

7) Hykieasa — cokpaniaet jBoinyto cnupaib JJHK ¢ o0oux KoHIIOB.

[lonydeHHBII T€H HE COAEPKUT HHTPOHOB, IPOMOTOPOB M JPYTHX DJIEMEHTOB,
pPEeryaupyoIKX TeHHYI0 aKTUBHOCTb. TaKue IeHbl MTOJAKI0YAKOTCA K IPOMOTOPaM MPOKApUOT U
JKCIIPECCUPYIOTCS B IPOKAPUOTAX.

s BBemenuss pexkomOuHanTHOM JIHK B KIileTKy, KieTka JODKHA OBITh KOMIICTCHTHOM,
KOMIETEHTHOCTH MOXXHO J100uThCst mpu wucnoib3zoBannn CaCl2 um TteruoBoro ymapa. s
oOneruyenus nponnkHosenus JJHK B kinetky Oakrepuit, ux 00padbaThIBalOT JIU30IIUMOM, KOTOPBIH
TUAPOJIM3UPYET MYKONENTHbI, BXOJAILIME B COCTAaB KIETOYHOW cTeHKW Oakrepuil. Kierku
9yKapuoT 00pabaThIBAIOT (pepMEHTAaMU, KOTOPBIE Pa3pyILal0T MoJMcaxapuabl 00oaouku. Takxe
g oOneruenuss — npoHukHoBeHus  JIHK B kimerky — sykapuoT,  HCIOJIB3YIOT
JTUATUIIAMUHOSTUIIIEKCTPaH U MOJMATUIICHIIMKONb. KieTku apoxokel o0pabaThiBalOT COJIAMU
JIUTUS WU DJIEKTPOUMITYJIbCAMMU.

Samanus:
3apucyiTe cXemMy CO3/IaHusI TeHHOMOAU(UITUPOBAHHOM TIa3MHUIbI
3anoyiHATE TaOIUILy.

®epMeHThl METOJOB TE€HHOM WH)XeHepuu H | Peakunu, B KOTOPBIX MPUHUMAIOT y4aCTHE
JAHK-Texnonorunit

1

2...

Koumponvnvie sonpochwi:

1. IlonsATHE O TEHHOW UHKEHEPHUU, UCTOPUS PA3BUTHA.

2. OcHOBHBIEC HATPaBJICHUS M 3a]1a4¥ T€HHOW MH)KEHEPHUHU Ha COBPEMEHHOM HTarle.

3. [Nonydyenne reHoB. XUMHUYECKUN B (DepMEHTATUBHBIA CUHTE3. BhIeneHne reHoB ¢ TOMOIIbIO
(hepMEeHTOB PECTPUKLIUU U TPAHCAYLIUPYIOMIHX (aros.

4. PecTpHKTa3bl U UX 3HAUCHHE.

5. PexomOunantHas JIHK. BekTtopsl W WX HCIOJB30BaHHWE JId TEPEHOCA TEHETHYECKOTO
Marepuana.

6. Meton anektpodopesnoro ananuza JJHK B arapoBom rene u meron 6:1o0t-rudpuanszanuu JJHK
no Caysepny. CexkBenupoBanue JIHK. [Tonmumepasnas nennas peaxius (I1LIP) u ee npumenenue B
MIPaKTHKE.

7. MeTo/1p1 BBeIeHUS TEHOB B OaKTepuaibHbIe KIETKH. DKCIPecCcUs Yy KepOIHBIX TEHOB.

8. CnocoObl MOJTY4YEHUs TEHOB.

9. Konctpyuposanue pekombunantoit JJHK (dhepmenratuBHbIil cunTe3).

10. CamocTrosiTeNbHAsA OATOTOBKA CTYJCHTOB (COOOIIEHUS TIO TEME).
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