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PA3JIET 1. CTAIHH BHOTEXHOJIOTHYECKOTO
TIPOM3BOACTBA

Pabora 1. THnOBas CXes GHOTEXHO.I0IIHECKOTD HPONIBOLCTBA

Hew paGomsi: CHOPMHPOBITS TPCICTABICHHE 05 OCHOBHBIX
CTAILIX GHOTEHOIONIHECKORO HPOIBOICTE.

‘3adanu pabomsi: OMIKOMHTLCS C OGILIMIL KIKOHOMEPHOCTAMI 1t
0COGCHHOCTMI GHOTEXHOIOTHCCKI IPOLICCCOB IOy MCHILE GHOMACCH It
POV KTOB MHKPOGHOTO CHITE .

Obopyoosamue — u vamepua mGoparopusti 1
MPONIBOACTECHNb  (JCPMEHTCDH,  ABTOKIB,  CNCMB  DASUIHBIN
GHOTEXHOTOTIMECKINX MPOIIBOZCTS.

Kpamuue meopemusuecxue nozoxcenus

TIpOTIeCCH GHOTEXHOTOTINECKIY MPOMIBOTCTA. PAMHOOGPANHL, HO
BCE OHI NEHOT Atb OBIIX OCHOGHBIY CMIGOU KOTODHIE PAYTIAOTCH 10
e I MpHRITAM 1 A0CTITACHIS. OGOOIEHHA GHOTEXHOTOTIMECKAT
CXCMA TPOHSBOICTBA APOOYATIO AUKPOGHOZ0 Citiesa TPHECICHA WA PHC
1

1. Hpuzomosienue numamesnoil cpedw BETOUACT creusane
Kosmouenmoa W cmepusao.

Mutkpoopeanisver COCOGHS YTHTHIMDOBATS 0f0e opaanirieckoe
Coeounenie,  TOSTOMY  TOTCHUNATHHBME  PeCYpCAMH AT
MHKDOGHOJIOTHYCCKOHl GHOTEXHOTOTHH MOTYT CIYANTH BCE MMPOBHIC
HNICH OpIGNIMECKI GeUjecG, BKTONS TEPBHTHNE W BTODHIMME
Oy KT (hOTOCHNTESA. OHAKO KGKIbiH KOHKDCTHi BiLA Usupaneien K
INTATCILMLN  BCUCCTBAM, TOTPCGHOCTS B KOTOBIN OMPEACIACICH
IHOTONIMECKINM  0COGCHHOCTIMK, O BO  BCEX  CAVNASX  cpeda
MPCACTABIIET COGOH 00wbiil pacmaop STHX BUICCTS, ¥TO OBCCTCMBICT
WX DHTOK B KIETKY B OMPEACTEHHOM KOmecTse. MikpoOprasifsl
HCTOB3YI0T MHTATCIBHbIC BCUICCTBA CPEIbl HA TIOCTPOCHH KICTOUHbL
KOMIOHGHTOB I Ha OCGCICHEHHE OHEprHEli BCEX GHONHMIIECKI
npeBpameHHii B KICTRE.

OCHOBY  MHTATCIBHBX DA AT KYABTHBHPOBMA
MUKDOOPFAHIIOB COCTABIION UCMIOUHUK V21epoda. YTIEPOX BOUT B
COCTAB TIOUTH BCEX OPFAWMUGCKIX COCTMHCHMI KICTKH: NIHHOKICIOT,
GCTKOB, YIICBOTOB, HYKICHHOBKIX KHCTOT, THIHAOB. CYIIICCTBYIOT BHHL
CTIOCOGHME  OTPCGIATS  YEICPOA TOBKO W3 GICOROMOTERYIADHBLY
Coeounenil, wANDUNED GEAKOB M TONTHAOB, B TO AC BDEMA MHOTHE
GAKTEpHM 1 APOACKI YTHINIMDYIOT npoCheile yeiepodocodepxCalie
CoeONeHIS  METAR, STARO, YTICKACIOTY
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0.1: MgSO; * 7H;0 ~ 0.3; NaCl - 0,1; FeCls * 6H.0 ~ 001
H:Ocmn — 1000 ni2.

Xoo aunocnenus. patoms

1. Tlpurorosims murare:bhyto cpeay Terumicona (pH 7.2-7.3) n
mpocTepioBaTh b aBToKIBE Nk | a1t B TeseHIe 30 Mk

2. B K016y nocTsi0 150-200 s HATTH TOMKIN CA0CM (e B
1 CM) IMTATEbHYIO CPEY. BHECTH B Hee 0,510 I IOMBE H HEMHORO M
[ ——

Ha IHO KOAGH OMYCTHTH CIOKEHMSH KOHYCOM CKTATSATE
{MIBTD WHpOKOTi CTOPOKOI BHIS. BAMECTO KOHIMECKIX (PIIBTPOB MOKHO
TOTHIOBATC CTOACHEOI B (TADMOIIKY (IBTPOBATBHON
"MOTOAERHOI Ha O KOO

4. KoxGwi saxpsih sarroli mpoGkoi, mommcats (zama, ®HO
HCTIOHITE1) W NOCTABITS B TEPMOCTAT ¢ TeMmepaTypoii 25-26°C wa 10—
14 cyTox.

DHepriiHoe paipymenne GyMATW NpONCXOINT WA rpae
AIKOCTH, e AWQYSHA  KHCIODOZA W NHTATCABHMN cOTCH B
RIBTPOBATHYIO GYMATY OGCCTICHNBACT MIUKPOOPFAHSMAM HAWIVUIIC
YCIOBNA TNTAMHA W JBINOWWS. BYMATA B 9TOM MCCTC NOKDMBACTCH
SKTORATINII W OPAICKCBHIMH MTHANI X1 CUCT DAJBHTI MIFMCHTHbLX
GaKTEpHii, CTAHOBHTCA OCHHCHHOIE 1 PACTIOTSACTCA HA BOTOKOHIA; KOHYC
oceaer Ha Ao k0aGk, TTo YKXAMHKIM HIMCHCHIAM CYAT O TPOLECCE
PASIOKEHNA UEATOM038.

5. Uepes 10-14 CyToK BHHBTE KOAGHI 3 TEPMOCTATA H NOBEITE
MHKPOCKOIECKIIE AHATIS NaTEpHATA

L1 MHKDOGKOIHHECKORO HIYHEHI BOTSMITE GAKTEpHOTOTIrecKitil
eTACH HCMHOTO UM, TOKPMBAOWEH GyMATY, WmE  KYCOuCK
pasowmBICiiC (HTTPOBATHON GyMark. ParoTpHTE ce WO mpemMETHON
CreIe B KAm MHTITCAbHOIE Cpens, IO W5 K0AGH. TTpuroToBsTC
(uKCHPOBQHHMIL MIOK. OKPACKTE erO (IVKCHHOM W HecAcayiiTe HOA
MkpOCKOnOM, TTpH MIKPOCKOIII MOTYT GblTs OGHIPYACHS [PUOKL M X
cnopL.

HauGosice  QKTHBHMING  PAIpYUIMICIM UCTUOION  ABTAIOTCH
Gaktepinn

Cviophaga:  panep  KieTok  (4-6x0.5 Mi).  Okpaumsaior
(uIBTPOBATSHYI0 Gy MATY B OpaNKEBbilt BCT:

Cellvibrio: pasvep kactok (20,5 wkw). Ha (masTposamsoit
GyMare oM OGPA3YHOT ACThI HTH SCACHBH] THFMCHT:

1 marcxml Mokasatb Bce

21:56

o o A O =
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 22°C Smoke 5; & 04.09.2022





image97.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuknagsan 6rotexsor X @ Mpuknagman Guotexo: X =+

« = C A He zawpmueHo | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowe

Sorangium w Polyangium: masowmar ¢ 5xpyracnusim KoM,
OBPAYION MHKCOCTOPb, CTIOPANIHOIN H ILI0OBHE TCTA.

Sadanue: OMHCATH KyISTYDATIHMC NHINAKI  HAKOMHTCIBIHON
KySTYPh  43DOGHBIX  MHKDOODIAMMINOP. POSTAFAOUIY LEATOT03
C1eaTh PHCY HKH BOSGY MTEACH PANIOAEHILA IETOI0Tb.
L T—p—

1. Kaxus ofpasom npoucxooun aspoGuoe paztoxcenue yenonose?

2. Kaxue suxpoopeanuzwet esisiaion aspoGioe pasioxceiiie.
yeanonom?

3. Kax nomwums  nakonumensiyio Kyaemypy costyoumenci
aspotnozo pasiowens yernoios?

4. Kaxuwu susyasbioiss npusnaxau xapasmepusyemes npoeccet
pazioxcens yeoiosu?

Paora 15, Y SIS UELIOI0H1 B ANAPOGHEIX YEIOBISX
MEr010v Giokonnepcin

Leas paGompi: 3HAKOMCTBO C NPOLECCOM PAIOMCHIL LCLUO0
B JTAHO1 H OPIAHMMCCKHC KHCIOTBL B AHAIPOOHBIX YCHOBMAX METOIOM
IPAMOI GHOKOHBEPCIHH TEPMO(ILIBHBIMI GAKTCPILAMIL

3adauu  paGomwi:  NPOBECTH  AHAIPOGHOC Ky ABTHBHPOBAHHE
CMCLIAHHOIH Ky IBTYPbl LC LTI/ 0 MHTHUCCKHX GAKTCHIL; OLCHHTH CTCNCHS.
KOMBPCIHI LC.L1I0107b! AH2DOCHSIH GAKTCPIAMH

Obopyoosnue, mocyda, peaxmuss, wamepuaini: THp-SOKS,
ABTOKIAB, TCPMOCTAT, (JOTOICKTPOKOIOPIMETP. PH-METP, MIKpOCKOIL.
BCCH, DICKTPOILINTKA,  KOAO KOMINCCKHC HA 200 M. CTCKIAHMBIC
NATOMKN,  NPCTAPOBUIGHIC  MIIN,  NPCAMCTHBC  CTCKI,
GAKTCPHOIONIHCCKIE NCT:H, MPOGKIL ¢ U-0GDAMHBIN MAHOMCTPOM, IPODKH
C OTBOAMBINH TpYOKAVH, CTUDTOBKI, CILHKIL, HOZRHHLH, BITa, CTCPHIBHAL
(DWISTPOBATHHAS OyNATA, M. DCAKTHBN WM KOIOB C MTATCTbHOR
CPeloii. AHCTHATHPOBAHAS BOA, (YKCHH. KOHUCHTPHDOBAHHAS CCpHAS
KHCAOT, GHNPOMAT KIS, OOPALBI NOWBHL MPOBHDKH CO CMCLIAHHOI
KymTypoR  ueamonodmTuccKns  Gawrepuii  (Clostridium
thermosaccharolyticum, Thermoanaerobacter ethanolicus,
Thermoanaerobium brocki).

Kpamnue meopemuneckue noroncenus

EACTOIMSI 1pupoCin pacmume:enoil GuoMaccel B MHDE COCTABTIET
210" 7. npMepHo 40% OT HTOTO KOTHYCCTBA NPHXOTHTCS HA Ye L1003
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ToNimo PACTHTE:bHOf GROMACCH EATION0H HANOITCH B GombmON
KOMTICCTBE B0 MHOTIX  APONBHATEINGY U CEnbCKOXOBHCTIGEIIbY
OmoOar. OMMIGX M CTOYAKIN DeRCCHINM, COTOME H  GOTR
CCABCKONOMHCTBEHIBIY KYBTYD, VIC 1 OTPYOAN JPHOBBIX KYIBTYD.
OTXOAAX TEKCTHIbHOI OTPACIH. PATTHMHBIX OTXOIN NILTOIO3HO-
GyoawHOr0 npowsoacTsa. UACTO OTNOb COXCPAIT BPOMNME AT
OkpykaONEHi CPEISI IPMECH i, NONAIA B N0MEY H BOIOCMS, OTPARIOT
iy

PacTHTETHHAY  GHOMACCA M OTXOAM NPOMIBOICTEA  TOMHMO
ENONOH COTCPAIT GOTHIOS KOMNICTBO WCHUNA —  BEUECTE],
EIIATCTEIOUETO C€ PANIOACHIIO M, TEM CAMBIM, OBYCTIBIHBIOUETO
JNTCIMHOCTS  THHCHNS. DTO, B CBOW OUCPEs, COMACT TAIKE
HCGIMONpIATHYI0  SKeTozuecKyIo  CHTyaumo,  Pewnims  npodewy
VLA YEA01030C00epCaI OMX0008 MOT Gbi TPONCCS NPANOI
Gawmepuaibnon  Guokousepeun, B X0Xe  KOTOPOrO  LCATOI0%
TPAHCQOPMHDYCTCA B TIOTCSHBIC NPOIYKTL HANDHMGD, B VKCYCHYIO
KHCAOTY W ITHAOBSI CIHpT

Ilewnan03a — IPEACTABIACT COGOI LSTH AMHEIIHO PACTIONOKCHHBIX
MOHOCAXAPOB CO CTNCHBIO NOJIHMCPH3ALMH 10 HECKOMBKHX ThiCd B
MBUCIMOCTH OT HAGOPA CANIDOB, COCTABLUOIX NOMMCPHbIC LCI,
DANIQIOT LCLIONON M OMMUCIOION: yerioiosd - TOTINED
CUOKOS,  cevUyenI0N ~ pIBETBICHKMI NOTMMED FATAKTO3H.
MAHHO3BL, KCHII0L, APAOHHOBL, IIOKO3HI H Y POHOBBIX KHC.IOT.

Tlpouece GHOKOHBEPCHH LCTION030CO ICPARACTO Chipbs
ocymecTBIICTCH  anadpolwbnne  mepuoduibinn  Gakmepu.
VICMOL30BAMHC  AHAIPOGHBIX  OPFAMHIMOB  MO3BOMACT  CHIHUTS
KANITATBHBIC SATPATHI 1 CHCT OTCYTCTBIS APALIH CPEbl U MCHbIICH
UMTCHCHBHOCTH  nepemcumBamus.  TCpMO(MILHOCTS  GakTepuii
(omTiMATbHAY TeMnepaTypa passiuThs S0-70°C) oOyCaBmMBACT Gosce
NATKHC TDCOOBANIE K CTCH.IBHOCTH CPCIbt W CYOCTPATA

B xo1¢ GHOKOHBECHH GAKTCPHN BICIAT HeLIIOMMIteCKie
9KsoqbepMermb, THIDOTHSHPYIOUIC (PACHICTUIIONIC) MAKPOMOCKY Thi
HCNOM0H W TCMHUCATIOI0SH 10 MOWOCANIDOB. KOTOPHIC STeM
COpAKHBAIOTCS APy TOfi TPYMINOT (BPMEHTOB — JHIO(EPMCHTOB.

BHNOZ TOTO W HHOTO NPOIYKTA IBHCHT OT KOHICCTE M
AKTHBHOCTH  (JCPVCHTI.  KATATWSHDYIOUICTO  JAHHYIO  PCAKINNO B
MADATICTHBIX MYTAX COPAAHBAHHA MHPYBATA. WTO. B CBOIO Q4CPCIb,
OOYCTABRTHBACTCH  (HWIOTOTHHCCKIMH  0COOCHHOCTAMH
HKpOOpraNIHA:
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o Gascrepuii Clostridium thermocellum
CeHyx06 +0.5 H:0 — C:H:OH + 1.5 €O, + 0,5 CHiCOOH +
nokosa omanoi Vicyenas Kucioma
5 C2Hy(OH)COOH + Hy

Mosounas Kucioma

s Gaxrepuii Thermoanaerobacter ethanolicus:
204+ 0.1 7.0 — 1.8 C;H.OH +0.1 CH,COOH + 1.9 CO, + 02 Hy

anokosa omanon ykeyeuas xucioma

“Tarst OGpaI0N, IPOLECC GHOKOHBEPCHH COCTONT U3 00NOi Cniadu,
coBMemomeli  NPCABAPHTCTBHL  (hepuenmanusnyil  cudpoius
HCATOIOW W clparcucanie Caxapos 0 UENCBHX MPOAYKIOB. o
KAMECTBO BHITOHO OTNYACT METOA GHOKOHBCPCHH OT JDYTH H CTCT er0
0COTOTHO  JKOTONNCCKH  MHCTHIM, TAK KAK HC  HCTOTBIIOTCH
IKOIOTHICCKH ONACHHIC TIADOMIBHBIC PCATCHTH (KHCIOTBI, WICIONH) 1 HE
TPCOYITCH  KAMNTATHHBC  ATDATH  Ha  OTICIBHYIO  CTAIMIO
(DepMCHTATHBHOTO THAPO.II3A
OGpwioBaNHC  NPOAYKTOB  GHOKOMBCPCHH  OMPICINOT 10
HIMCHCHHIO PH CPEbl H OKCHIMMCTPHYECKMM METOJOM: NPH PEaKuui
OGpaI KyISTYPATbHOIi JHIKOCTH C  KOMUCHTPHOBAHNOI  CepHOil
GICIOTO I BOXMI PACTBOPOM OHNpOMATA K. Hameme seicho-
OKPACKH ~ CBHACTCILCTBYCT O  NPHCYTCTBHH  JTaHOId M
OPIAMIYECKHY KHCIOT.

Fansmue 1. TIoAT0TOBKA IHTATCLHOI CPETBI 1 3ACCH CMEMANHOIT
KYBTYDOii NCLI0:1030.TTHYCCKIY GakTepmii

B pesy/IbTaTe ACTOTHMCPHIALIH UCTION03E! i TCMHLCATION03H B
KYISTYPAIBHON CPeIC OOPANCTCH yeiwid HaGop cavapos. [ Goree
MOHOTO HX TNOTPEGCHIA 1CACCOOBPATHO HCTOMBIOBITS B KAYCCTRS
paGouCli KyIBTYDH CAKTCPUTE HC MHCTVIO, A CMCWANRVIO KyIMY
NPOIYUCHTA (COCTOALIYIO 3 HCCKOTBKIX BHIOB MHKDOODFAHHIMOB).
NOCKOTKY  PAHbIC  BILISI GAKTCDHI  CTOCODHBI YCBAWBATH PASHHC
yracom. B iamkoi PIOOTC HCMOTHIVCTCH  CMCWAMMAL KyITTYDA.
kmosaiowas Closiridium_thermosaccharolyticum, - Thermoanaerobacter
ethanolicus, Thermoanacrobium brock

JU Ky TBTHBHDOBINIS GAKTCDIH HCTOTIYIOT CHNTCTIICCKYIO
miarewiyso cpexy ¢ pH 7.0-7.2 creayiomiero cocrasa, 1/ KHPO,~ 1.5
K:HPO, ~2.9: (NH.)250, - 1.3, CaCly - 1.5: MgSO, — 1.22: FeSO, - 1.25
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exsypmn - 2.0 * 10°; wncrenn-HCI - 0.5: aponcxesoi oxeTpast -

Pesanypun w mncremn-HCl — poccramapmwmaionne arcutii
OGIBIOT B COTNNCTBO  CPOL  MPEAMNNCHMMX AT
KYASTHBHDOBUNI  AMIOGOB,  STOM  CHNMTH  OKHCINTCIbHO-
BOCCTAHOBHTE Tl ROTCHINAT PO

Xoo awmocnenus patom

1. TIDHIOTOBKTE  CHHTETHNCCKYIO MHTATETHHYIO CPEAy  Bbime
yKaanKOro cocrag. TIOKWTATHTE Ge NEEA HCCBOM T4 YANTCHWA
PACTEOPCHHOTO KHCT0pOIA.

2. Basecwre notockw (unTpoBTRHON GyMarn (Lenionom) W
pacuera 10,0 1/ (1% sec).

3. TIOAOAHTE NOI0CKI GYMATH B KOAGY. 31GHTE MPOKHIAYCHHON
AT kOl CpEoil

4. OrrmsTpyiiTe sepes Gymary 4 M1 nHTATCTBHOT Cpeab

5. Hsviepsre pH cpest.

6. VINCPHTC  ONTINCCKYIO  MIOTHOCTH b NpoTHB
MwCTHAMpOBAMKOI B018t P A = 540 1t HA (IOTOYICKTPOKOTOPHMETPX.

7. B mpOGHPKy © | AT KOHUCHTPHPOBAHHOE CepHOii KHCIOTEL 1 0.2
MA PACTEOPN GHNPOMITA KATHA Z0GABHTE | AT OT(HTSTPOBAHOI
HTATE ThHOI CEIBL OTMETTE OKPACKY PACTEOp.

8. 3uceiite mporperyio KoaGy KyaLTYPOFi; 0GBeM  sacesmoro
swamepiTa 10-20% 07 pAGOYE0 00BN KOTCHL.

9. 3axpoiite Ko7GM CrCUATSHON mPOGKO ¢ U-0Bpasmbi
MAHOMETPON, MOAMIIITE 1ATY 3aceBa, PHO i MOCTABKTE B TEPMOCTAT pit
resneparype 60°C Ha 7-10 CyTOK (pic. 15).

Prc. 15, TIpuGop 1 IpoBeAcis aniapoBiioro Ky HRHpoRIIIL

100
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YASTHDPOBNHE  ANADPOGHLLN  MHKPOOPFANINOB MPOBOIT B
CrewnaTLb KOAGAY, MMCIOUU TEPVETINBC MPOGKA C OTBOMMBIMIH
TpyGKaMM A CGOpA F00GINILLY MPOAYKTOB Gposkeru (CO2). TpyGry
Cocummor ¢ U-OOPAMBI  MAHOMCTPOM,  AmOMNCHHMNM
KOHUCHTDHPOBANNOFi  CCPHOH  KHCIOTOR. IO TO3OMICT  WNMEPHTH
IGBITOMHOC AABACHHE B KOAGE, COMIABIENOE FIOOGPAMBINIL MPO KTANH

Sanstrie 2. PAsIOKEIIC UELIOI0361 1 AMAPOTHLLX YEIOBSIN METO10M
1PANIOiE GHOKOMBEPCIN TEPMOHILIILIMI GAKTEPMSMI

Xod awinoanenus patoms

1. Uepes 7-10 ameli KyIbTHBMDOBAMIA BHIHBTE KOO)
repyoctana.

2. TIPHIOTOBKTE I BIBECHTE Gy MaKHBIi PHATP.

3. BsGoamaiite coacpinMoc KoM H mpodsTpyiiTe epes
Gyswkibiii (puibTP. DIIBTP C OCAIKOM NOMECTHTE B TCPMOCTAT A0
OO BhChINaHIUL.

4. OTmaBTpYifTe Yepes Gymary 4 M1 KyJIsTyPHOF AHIKOCTH,

5. Miavepste pH Ky LTy PO AUAKOCTH,

6. M3MEpsTC  ONTHYECKYIO IUIOTHOCTH  KYJIBTYPHOH JKHIKOCTH
TPOTHB. AMCTH/LTHPOBAHHO#H BOABL npu k=540 M Ha
(JOTO>ICKTPOKOTOPIMETPE.

7. TIPOBEAKTE KACCTBCHHY IO PCAKUMIO KA OGHAPYKCHHE NPOYKTOB.
GHOKOMBCPCHH — HTAHOA H OPIAHMYCCKHN KHCIOT. JUIA 9TOF0 B NPOOHPKY
¢ 1 MI KOHUCHTPHPOBAHHOIi CCPHONi KHCIOTH 1 0.2 MI PACTBOPA
GHNPOMATA KaTiA 100ABTC | M1 OT(MIBTPOBAMHOI KyIbTYpATBHOI
JKHAKOCTH. OTMCTBTC OKPACKY PACTBOPA.

8. BiseekTe Gy MakHbilt (JILTBTP C OCAKOM.

9. PaccumaiiTe Bec 0CAIKA 110 PASHOCTH MACC (PHABTPA 10 K NOCIC
(uIbTpOBaRUA.

10. PaccunaiiTe CTnCHb KOHBEPCHIN LCLTI0N03H 110 (JOPMY e

AS— (M, —M,)x100
M,

rac: AS — CTCNcKb KOWBCPCHH CATONOMbI, %; M, — HavaTsHii Boc
EATHO070%1; M, — KOHCHHBIli BEC LCTKO03b1.
11. ARATOTHNHO PACCHRTAITC OTHOCHTCTHHBIIi MPHPOCT GHOMACCH

12, PesybTaThi OmsIT aHCOHTE B TAGTHIY 8.
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TaGmma §
Pesy BT GHOKOHBEPCHH LEA 0103 TEPMOBHI B
Gaxepimin

13, TpurotossTe ucHpopanmbil npenapar, okpackTe ero u
NPOAKATIIMPYFITE MO MHKPOCKONOM.

3adanue: coSpath mPUGOP AW AHAIPOGHOTO KyIBTHBHPOBAMIL,
NOAOTOBNTS NTATCASHYIO CPCAY M UPOBCCTH KICEB  CACUKMHON
KyTY POl TEPMOITBHbIX GAKTCPHIf, POBCCTH KAUCCTRCHHYIO PCAKIUiO
Ha OGHAPYACHNN NMPOYKTOB GHOKORECPCHIL, OICHITS CTOCHE KORBEPCHH
LCTUOIOT M NPHPOCT  GHOMICCH  MPOIVHCHT,  HPHIOTOBHIS
(MKCHPOBQHNb TIDENAPAT, SAPHCOBATH MHKDOCKOMHHCCKYIO  KapTH
FKAYAB. YBCTINCHHC MIKPOCKOA, JPHCOBATS TPHGOD AT ARAYPOBHOTO
JREr—

Ocowe npasia no mexiue Gezonacnocmu npu swmonenuu pasomsi

B paboTe HCMOTH3YETCH KOMUCHTPUPOBAHHAA CCPHAA KHCIOTA.
PaGOTHI ¢ Heii BECTH KPAIiHE OCTOPOIKHO, HIOCTATh MONATAHIA KHCIOTH Ha
oaeKY W KOAY. TIpH PASIIBS KHCIOTY HCOGNOTINO 3ACHIAT GOABIINN
KOINMECTE0M COTSI H HITEM HECKOIBKO pa3 CMBITh B0, TTpi nomasa
KUCAOTH M KOKY MO HCMCAICHHO CMBITh CC GO.TBLIIM. KOTIMCCTBOM
som

DKCIEPHEHT BECTCH NPH NOBMUICHHON Tevneparype (60°C).
ToToMy mpH  pagoTe G TCPNOCTATOM  HCOGNOTHNO  COGTOTATS
OCTOPOKHOCTE, MOMHIOBATECA TIOTOTEHIEM W MPHNBATKON BO WIBEKANHE
omora.

TIpH TIDOBCACHHH JICTICPHVCHTA HCOGOIHNO HETKO BHIOTHATS
MPABILTA PAGOTH C KHBHIMH MIKPOOPFAHITIMAMM, HE 0Ty CKAT TPAKCHI
KYJSTYPH. 4 TAIOKE G0 NONAIAMIA B OPrAMMIM. AHIDOGHME GAKTEDIH
MOFYT GbITE TIATOTCHHbI T4 YC-I0BCKA.
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KOWTPOtbHEIE BONDOCH

1.Ymo maxoe yenmonosa u zesuyeronosa’

2 B sew cocmowm konocuseckoe snasenmie  ymumayi
yernoaosbl?

3. Yo maxoe Guoxonsepcu? Kax npoucxooum smom npoyecc?

3. Kaxute npodysmes oGpasyiomes s pesymmane Guokongepeu?

5. Kaxoswt npewsyecma npoyecca npasion Guokonsepcuu?

6 Kaxuwu  dusioroeuecku  ocobensocmayu  ofmaoaiom
UKpOGpEIIIMB, OCYICCTITOIE MPOYeCc GuoKoGepC e

7. Kaxue epymn Gaxmepuis sxo0am & cocmas paGosei cxewannon
Kyabmyph?

8 Kawusu  uspoopeamuzvasu  ocyyecmasemes  npoyece
Guoxonsepcun (naseanin)?

9. Kax ocyuyecmannemen anaopotinoe kytemuguposane?

1 marcxml Mokasatb Bce

= 21:57
f o o A O G PYC
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 22°C Smoke 3 & 17 04.09.2022





image104.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuknagsan 6rotexsor X @ Mpuknagman Guotexo: X =+

& > C A He3zawwweno | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowed=y

BUBJIHOTPAGHYECKHI CIHCOK

1. Bexkep. ME. Brorexuonorus: ysed. nocodwe i sy3os / ME.
Bexxep. K. Jlnermusun, ETT Pajinync. ~ M.: Arponpowisaar, 1990,
334c

2. Bupioos. B.C. Ociossi npovbienioii Guoresnosors / B.C.
Bupioxos, ~ M.: KonocC, 2004, ~ 296 c.

3. Eropoea, T.A. OCHOBE GHOTEXHOOTMH YeS. mOCOGHE
sy708/ TA. Eroposa, CM. Kaynosa, E.A. Kusyxma, — M.: Asazewis,
2008. - 208 ¢.

4. Epesmma, MLA., Kpurep OB. JlaGoparopusiii mpaktiiyy 1o
ukpoGHozorm: yueS. mnocodme / MLA. Epewima, O.B. Kpurep. —

TENHOJOTHYCCKHH  MHCTHTYT  IHICBOFi

HoT0rA: Teopis u mpaxtika / HB.
Sarockuma, J1B. Hasapenko, E.A. Kasaumikosa, E.A. Kusyxusa. — M.:
Onmie, 2009, ~493 .

6. 3r03ra, O.B. TCOPCTHICCKHE OCHOBB MHIICBOIl GHOTEXHOTOTHH
aGoparopusie paGoter / O.B. 3iommma, OB. Ilywsesa, EW. Myparosa,
0.0, Msanos. - TauGos: Haa-5o TaxG. roc. Texi. yi-ra, 2006, — 48 .

7. Kawawosa, TH. TlpakTukyMm D00 MHKPOOHOIOTMH M
GuoTexuomorm: mGoparopusie pacorst / TH. Kairaosa. — 0o~
Caxamuek: CaxI'V, 2011, - 56 ¢.

8. Kaynosa, C.M. BHoTexonOrms: y4eO. 11 Bbicu. nea. mpoi.
obpasosamis / CM. Kaysosa. T.A. Eroposa, E.A. JKusyxima. — M.
Axazemus, 2010. - 256 ¢.

9. Kprep, O.B. OCHOBbI GHOTCXHOIOTHI: METOL YKASIHI K a0
paboray / OB. Kpurep, O.C. T'aGuncxas. — Keveposo: KTHIIIL, 2004, —
33c

10. Kycrosa, H.A. JIaGopaTopHbii npaKTHKYM 10 MHKDOGHO0THH /
H.A. Kycrosa. ~ Mocksa, 2005. - 176 c.

11, Myparosa. EM. BHOTCXHOMONHS OPFAHHMCCKUN KHCIOT W
GeKoBbIN mpenapaTOB: y4CGHoe ocoGue / E.M. Mypatoa. O.B. 3iosmia.
O, Iilynscs 12, 2007. - 80 .

12. Hepeposa. O.A. TTHILICBa% GHOTCHOTOTIA MPOYKTOB M3 CHDbs
DACTHTEABHOTO  mpOMCXOAICHIS: yucOmk / O.A.  Hepeposa,
Topeamkosa. BM. Tloswskosckinii, — HOBOCHOHPCK: CHO. YHIHB. W31-50.
2007.-415¢.

13. OcHoBb GHOTCXHOTOTH [DAcKTpoRHbi pecypel: 6. omicarnii
726, PAGOT UK CTYIL: CAMOCT. YeG. SACKTPOR. 3. / CHIKT. JCCH. HH-T .

1 marcxml Mokasatb Bce

= 21:57
f o o A O PYC
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 22°C Smoke 3 & 17 04.09.2022





image105.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Npuiranran brotexro: X @ Mpuiraaran brotexror X 4

& > C A He3zawwweno | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowed=y

cocr.: D.H. éopona. — Daexrpon. zan. — Cerxrumsap: C/TH, 2013, —
Pesant xocry na: hiep://lib.sfi komi.com.

14, TIpaxTikyst no. MmkpoGHOAON: yB. mocoGHe s Byion /
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Phc. 1. MorocTaitas GHOTEXIOIONHESKA CXeNi IPONSBOACTIA IPOYKTON
AtpoHoro crTesa
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Yuebnoe usdanue

XneGosa JLT1., Crepatickas HIO., Sk E.C.
TIPHKJIAZHASl BAOTEXHOJIOT HSL.
JIABOPATOPHBIH IIPAKTHKYM

VaeGioe nocobue

MsnaeTes b aBTopeKoit pesaKitii

Odoprersie oGnokx: 0.8, laemnesa

TIP 020261 o1 14.01.1997.
Tlommucano B neuats 21.11.2016. Gopmar 60x84 / 16,
Bymara oeeras. Yea.-nes. 1. 6.28.

Tupaok 60 ox. Jaxaz No 267
M3aaTenterso ANTaiCKOrO rOCYIapCTBEHHOIO YHHBEpCHTETa

Tunorpadis ANTaficKOro roCYAAPCTBEHHOrO YHHBEPCHTETa:
656099 Bapuays, yn. [lairposa, 66
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UACTO B KANECTBE CHPbH MPH BHPANUIBANIN MHKDOOPFAMIIOB
HCIOTIYIOT  BEMECTRL, KOTODHE OMH He MOTYT YCRAMEATH Ge3
NpCABAPHTEILNON NOATOTOBKH (LEATOM0R, [EMHUEATON03, KDAXMAT,
mektan W T. 1), B OTOM ciywe GHOMOMMMEpM  cudponion
(DEPMEHTATHBHBIM MM NHMHIRCKHM CTOCOGOM 10 NOAYNEHHH YCHOAEMOH
dopynt.

KpoMe yIIEposa KIETKH MKOODFAHHIMOB HYMKINOTCH B
uemownukax  asoma,  docopa,  Makpo-  u_ sukpoenenmos.
‘HeHaumTe bHEL HEIOCTATOR a20Ma B NHTATEIBHON CPEAC NPHBOIHT K
OMMPCHIIO) KICTOK, TO ECTS K NOBBIICHIIO CONCPRINILE B HIX AHIHIOD
0 CUCT yMEHBICHIN GeKOBOIE  AMIMHOKHCIOTHOI pakt. Pocop B
KJIETKAX oaur B cocras AT®, AJ®, AM®, obccneumsas
aHepreTHYCCKHT 0GVeH. BCE BOUIECTBA HANOTCH B IITATEAbHbIX CPEAaN B
BHAC COACH, B HCKOTOPBI CYHAX 30T H (OC(OP MOTYT yCBAHBATECH M3
OPFAHHYCCKHY HCTOMHHKOB, HANDHNCD ABTOTMIATOB W THADOAHIATOB
MHKDOGHOTO 11H AHBOTHORO TIDOHCNOAICHHS.

CMewwsanie MHTATCIBHBIN BOUICCTB NPOBOINTCA 6 peakmopax ¢
Sewaikon.  PACTBODHMBIC  KOMIOHCHTH  CPeAbl  NpCABAPHTCIBHO
pacsopmor B oxe.  HEpUCTBOPINMMC  KOMIOMSHTH  (HAmpinicp,
KYKYPYSHYIO H COCBYIO MYKY. MEA) — Cycrenuupyor. COCTaBICHIE CPeIst
CHMTICTCH FABCPUICHHbIM, CCIH B PEIYIBTATE NPOMIBEICHO TUKITCIBHOC
MMCIBCHIC CC TECPINX KOMHOHCHTOB. B NPOLCGOS POCTA KYSTYPH
COCTAB CPEb MOHSETCH, “TO OKASHIBICT BIMMNC HA €& DSBHTHE M
(DHOCHHTCTHHCCKHE CTIOCOOHOCTH.

JABCPUAIOIAIT  TAN MPHIOTOBICHHA —MHTATCIBHO CPEb —
cmepumsayus.  HauGoice  WUPOKOC  PACHOCTDAMCHHC  MOIYSHTA
mepiuMecKas  cmiepunsayus  (QBTOKTABHDOBAMME,  KMIAMCHIC.
nacrepusawis 1 ap.). Bakweiiweii npoGieMOil mpi STOM ABIACTCH
CONPAHCHHC MHTATCIBHBIN CBOKCTB CPCIbi, TAK KK OOMBIHHCTBO
CYOCTDATOB,  OCOGGHHO  YIICBOIS.  OKASHBAOTCH  TCPMHACCKH
HCCTAOHTbHbIMH. HCKOTOPBIC CYGCTPATH HE TPCOYIOT CTCPHANNILMN, Tk
KAK CAMH 05IIAK0T ACCTITHHCCKIM JACHCTBHEM: MCTAHOL, STAHOM, YKCYCHAA
KHCAOTA I,

T10 yenesony HasHaseniuio CPeIs MOAPALICTAIOT HA:

~ MIHKPOGHOIOPHHCCKHC (MPEIHATHAUCHHBIC JUI8 Ky THTHBHPOBAHHA
Gaktepwii, 1pOAOKCH. TPHOOB):

~ CPCIBI T4 KYABTYP KICTOK, YACTH W3 KOTOPHIN OTHOGAT TAKAC K
BHDYCOTOTHHCCKHM CPEAAN.

o wacumabas — ucnotwsosawus — TTATCIBHME  CPIM
OAASICIHHOTCS Ha:

~ NPOH3BOJICTBCHHBIC (TCXHOOTHUCCKHE):
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~ CPEABI LT HAY'HDIX HOCTCIOBANHIE C OTPANITCHILM 10 0G1EMY
npierenHeM.

Ilpoussoocmaemie  numamensisie  cpedw I0TKIL  GHTh
IOCTYMHBIMIL,  OKONOMN'IBIMH,  YIOGHMMH ©  NDHIOTOBICHN
HCTOTHI0BANNN LT KPYMOMACHITAGHORO. Ky-IbTHBHPOBAIIL, CPETbt T
HAUIHBIX HCCACIOBANN, KAK TDABIIO. GMBAIOT CHITCTINMCCKIMH it
GOTATLIMI 10 HAGOPY TATATETBHAIX BEUIECTS.

Cocinas cpeder A1 KAKI0TO MPOIVUGHTA ONPEACMIOT Oayset
CH0COGAVI: UMHHbM MHOFOCTATWIHIIN SMIHPHNECKI 0IGOPOM 1
HCTO TS J0BAMHEN, MATEMATHCCKILX METO0B IIAHHPOBAHI SKCTIEPHMEHTA,
Tlepsuii  CUoCOG B WACTONEE  BpeMH  ABIICTCH  HAHGOAEC
pacHpoCTpaKeHHBIN,

2. Hoaywenue nocesnozo wamepuara. Tlocesoit varepiar
HPCACTABIACT COBOIi YIUCIVIO KY:1MIVPY MHKDOOPIAHIBMOB-TIPOY LUCHTOB,
PUSMHOACHHYIO B TaCOPATOPHBIX YCIOBIAX MPH OMTHVATBHOM COCTABE
WMTATCIBHON  CPEAM M pOKMNC  Bbipaumani.  KyasTypht
MHKPOOPAHIOB-NPOYLCHTOB  3QBOb OIYHAIOT W3 KOLICKIMH 6
pOGUPKGX WA ATAPWIOBAKHBIX NTATCABHbLY CPCAAN ILTH, KAK TIPABIIO, B
MHOPHIHO  BHCYmEHKON  COCTORME 6 awmiay. Juodunsayit
UKHOMACTCA B TOM, 4TO BOJA NPH NOHIDKCHHOM ATMOC()CPHOM AaBICHI
HCHAPACTCH 15 SANOPOKCHHOTO MATEPHATA, NPCBPAMAAC B TP, MiHyH
Hataoe cocromHe.

HHCTAA KY-ITY PA NHKPOOPIAMILINA MOACT TIOCTOAHHO 11 10 MEPE
HCOONOZMMOCTH  HCHOTBYOBATECH B NPOWIBOICTEC.  OOBIHO
HPOMIBOSICTECHHOC Ky THTHBHPOBANHC AHKPOOPFAHHIMOB OCYHIECTBIAIT 6
Gomux  ovevax. TOSOMY BHAMAIE KYIBTYPY pazdHoXCaiom &
JaGopamopui B HTOTBIILY CMKOCTAX, HATMCD BO (MAKOKAX 0GBCMOM
100-200 ex’, sanomeHbix 10 50-150 M1 NPOWIBOACTBCHHON CPEIOF.
34TCM B HCNC MHCTHIX KYASTYD H MHOKYIAINN W) (MAKOHOB 1CTMOT
BBICCBHI B GOIBUIHE CMKOCTH — OyThul oGBeMOM 18-20 1. Jlatce npn
XOPOUICM  HAKOIICHHH MHKDOOPIAHISMOB TAKYIO KYIBTYPY BHOCHT B
GHOpCKTOp 1 HASHIBAIOT noceskol (MATOUHON). TIpH 3TOM  HyKHO
MPCABADHTCIBHO  PACCHNTATS  HCODNONMOC  KOTHYCCTBO  MOCCBHOI
KYBTY Bl 114 MDOWSBOZCTECHHOTO. Ky.TSTHBHDOBANIA MHKDOOPFAHHIMOB,
HCXOA 13 TIOCCBHOIE 1031, KOTOPas 00bI4HO CocTapaet o 1 10 101% no
oGmey

Tloayuciie  WHCTOf  KYIBTYDH  MOKHO  OCYUICCTBHATH 6
AaGopamopnoy  dhepenmepe  TCPHOTICCKOTO M HCMPCPBIBHOTO.
eficrsns (prc. 2).

TIOCCRHbC  MHKDOGHHIC KYTBTYPH TAKKC KOMMPOTUPYOMICS WA
CONDAWCHHC WM THWMHBX  MOPDOTOTHCCKH. Ky TbTYpaThHO-
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GHONHMHYECKHN, OMTHICHHBIX H HMMYHOTCHHBIX CBOMCTE, a TKAC
OTCYTCTBHE B WX IOCTOpONHEHi AHKPO(IODH

Pic. 2. Cxeva 1aGOPATOPHOND ANAPATA U1 HEITPEPHIBHOTO Lpoecea

KYTHTHBHPORITIA: | ~ PEIYITTTOp HOTASH BOYIYNA; 2 ~ POTaNeTp: 3 — ersTp mx

BOYIYX: 4 — GHOPEAKTOP; 5 — BEITILIL; 6 — IHUTHXITOP BENO/IERD BOSAYN: T —

(HUIBT U IR O e 8, 10 ~ COOPHIKI ITATE O CPEBL H TOTOBOTO.
oy 9 - Hacoe; 11 - OTKPHITHE MpoOGooTOOpHIKH

3. @epuenmanusi (ky.wmusuposanue) ~ MO BeA COBOKYIHOCTH
TI0CICI0BATE B HBIX ONEPALLT OT BHCCCHIA B 3APAHCE MPHIOTOBICHHYIO 1
CTCPIIHIOBANHYHO HTATCILHYIO CPETY HHOKYITA (TOCCBHOTO MATCpHAT)
20 S0BCPUICHHS NPOLCCCOB POCTA  GHOCHHTE A BCCICTBHE HCICPIBIBINILS
THTATCIRHBY. BCUICCTB CpCbi. Bech MPOLCCC MPOTEKICT B CTICUHATHHON
YCTawOBKE ~ hepermepe (pic. 3)

B GHOCAKTOPC  COSTIOTCH  ONTHVATHHNC  meAepanypiibie
VCoRS,  ONTUMATSHAS  NOMYEHMpNUA  KUCTOpOOa W ONTHNATHHAL
Kuciomuocms  cpeow,  YCIOBNS  KOWTDOTADYIOT ¢ TOMOUBIO

VBCTBHTCIBHBIX AATUmKOB. TTpOQHISTROBAMMBII  CTEPHTBHBIN BOSIYX
npOIYBICTCA  uepes  CTpHTMbi  mTATCTSHMIH paCTBOP.  KoTOpI
enpepuBRO nepevemmBIeTCH. BCe OTBCPCTHN  GHOPEAKTOPA, 'icpe
KOTOPHC  BOTNOAHO  MPOWMKHOBCHNS  'IVACPOTHHX  OPIAHIMOB
MHKDOOPANIGAOB, CTEPHAIYIOTCA BOAHAIM HAPOM.

Tlo OKoWsdMIN (epMEHTANN OOPIIYCTCH  CMECH pAGOI
MHKPOOIAMIMOB,  PACTBOD  He  MOTPCOTCHHSN  MMTATCTMBIX
KOMIOHCHTOB M NPOAYKTOB GHOCHHTEX. EC HIIBBAIOT KVIbMypatsioi

10
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cudxocmvio wan Gymonow. Tlo  oxowammn mpouecca Gymon ¢
OGPIIOBABIIICH MPOAYKTANN CIBUOT, HITOM MPOIYKTH OTICITOT
oummaror.

.

Poc. 3. TIpHIIIATL K CXeMa GHOPETOPa: | ~ MOTOP; 2 = 10,1348 IIMTa1CALOH
PR 3~ ePATOP: 4 — CHOTEMA KOTTPOT TApAMETPOR THTATETHTON CPeTr §
XA OGS it OGO PeBIOIS PYGANIKE: 6 — MPHIVIKG. 7 ~ wPIr0p. § —
TATPYGOK U BIBCICHIA GHONGCCTS; 9, 10 ~ TI1a4a ILTH BHNOA XOIOANOF 1
TerToit o CooTReTCTETTO

Cymectsyer asa_Tuma epyewTawnii no  npusnaxy yereaoz
Apodyima; TOTYUCHNE GHOMACCH TOAYHCHTA M TONYMCHHE UCHHBIX
BCUICCTB, BOMMHKAIOUNN B XOAC POCTA W HQ NOCTCAVIOUI CTATHIN
DATBHTHS Ky TBTY P

4. Budeaenue uereaozo npodyxma. CTaxus BHUICICHUS H OMHCTRM
NPOIYKTA CYMECTBCHNO SABHCHT OT TOTO, WAKIMMBACTCH MPOIVKT B
KICTKAX A BBICTHCTCH B Ky ISTYPANBHYIO AILIKOCTS, WIH € MPOIYKTON
FBIFTCH CANA KIETOHA MICCA. Paiienchine GHOMACCH Ky THTypAThHON
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3BC AnTancKoro rocyAapcTBEHHOTO YHUBEPCUTETa

WIKOCTH — Cenapayus — OGYUICCTBICTCA HECKOABKIMI METOAANI
(doTauwms, puabTpAUNS, UCHTPH(YTHOBAHIS). ECTN eacBoli npoyKT
COACPAMICH B CAMMX KiCmIKaY. TO NPOBOMIT PATPYIICHHE KICTOK —
Oesunmezpayuwo  —  QIDHICCKIMIL  XHMIMCCKHMH M XHMIHKO-
depuenTaTIBIAMI CrIOOGAM.

Biterenne NDOIYKTA W1 KMISMPATSION  NCUOKOCWI
ZoNOzeHaMa PASPYIICHHBIX KICTOK MPOBOTAT MYTCM CTO  OCAAICHHA.
SKCTPAKIIHH 1K A1COPOIH

5. Hoayuenue mosapuvix hopy mpodyxma. 3ateM BhiICICHHbI
MPOIYKT  Komyenmpupyiom  yIbTPAQUIBTPALKCH, BHNAPHBAKHCM WK
oGpaTHe OcMocoM. TT0cie cmaliiusayuu TPOAYKTA. B JABHCHMOCTH OT
TOFO, KAKI 10/DKCH GbITS KOHCHHbI IPOYKT - CYXIA HIN HILIKHM, CrO
OGCIBOHBAIOT WK CPASY YIKOBMBNIOT H OTHPABIAOT HA NPUHCHHE H
e - NOTpEGHIEMO,

Jadanue: wiemmh  yerpoiictee  m  mpmmwmM  padorst
30BOPATOPHOTO 1 MPOITIBOICTERHHOTO GHOPEAKTOPOR; CACTATS KpATKIi
KOHCMIEKT ~ OMWCAHMS ~ OCHOBHBIX  CTATHH  GHOTEXHOJIOTHHECKOTO
nposBOzCTEL

KOHTDO:IBHBIE BONOCHT

1. Hepesucnme  ocuoensie  cmaduu  Guomexnaoeiseckozo
npouseodemsa.

2. Uno maxoe noceanon vamepuaz?

3 Kax comoasm noceanot wamepuar @ npousodcmacnneix
yeoauax?

4. Kaite KoMnoneunisi 63003 & Cocna numamenbisix cpeo?

5. Kax comossm numanesieie cpeon?

6. o maroe dhepyenmatuz?

7. Onuwime yempoticmeo u npunigun paGonei npoxviuiennozo
pepuenmepa.

. o maxoe kyabmypannaz xeudkocms?

9. Karwwu wemooasu ocywecmasemes paxoenenue Guovacces u
Kymomypansnon yeudrocmu?

10. B xaxom cayuae neofxodusa desunmezpayus kiemox? Kax ona
npoaoiumen?

11, Kaxusu  cnocofawu  avdensiom  yeaeaoin  npoovim  us
RVIBIVPATBION HCUOKOCTIL 1T 203OZCHAMA PasPYUCHNBLY KIeMOK?

12. Kaxue cnocolini xoiyenmpuposatis npoovima Bas ussecniibi?

Paiora 2. THo:1ysenie WaKomITE IO KY.1hTY Db CeHNOI HAN0KN
Bacillus sublilis

Hen paomni: nPHOGPETEHHE OMBITA MOAYEHIA MAKOMHICLHOT
KYIBTY Phi MIKDOODIAIINOD.

3adawu_paGomer: MOTYANTE WAKOMHTETHHYIO KYABTYPY CoMHOG
ok Bacills subfilis, BITOTHATS MHKDOCKOHMDOBIHHE OGbEKT.

Ofopyoosanue, nocyda, peaxmueni, Mamepuasi: THHAD-GOKC.
TEPMOCTAT, MMKDOCKO,  BeChl, YICKTPONANTKD, sautki [Terpi, KoI0H
KOMMHECKHE 1A 250 500 ML CTCKIAHHbIC BOPOHKIH, CTCK/IAHHBIC TEAT0NKH,
pCNAPOBITBHEE ML  NPCIMCTHME M OKPOBHME  CTEKI,
GUKTCPHOONIIECKHE NETN, CIMPTOBKI, CUANKH, HOKHMIM. MCIL BATA,
Qumsrposamian Gyvara, wamn Tlerpn ¢ MITA  (sico-nemmomHsint
ArapoM). AHCTHIMPOBANHAN BOA, CEHO.

Kpamkue meopemuneckue notoweenus

Haxomume ey HOHBUOT KyTHTYDH. B KOTOPHN MpeoGIIAET
OfHA TPYNMA MM TUKS OTHH BT MAKDOODTAHWIMA. JI1A MOTYHCHHA
HaRKORUMETOHON Kb COSINOT  ICKTHBHBC  YCAOBIA
OBCCICHHBAOUINE TPEHMY LUCCTBEHHOE PASBHTHC HIL JAHHOI rpymmbi
JLIH JAHKOTO BILTA MHKPOOPIAKHIMOB i HeOTATONPUATHSIC — 415 PAIBHTI
COnyTCTBYIOMIKX (POPM MHKPOGOB,

Memoow mwdeenus naxonumenb Ky.imyp
unpoopeanizios

K TAKIN Memooai OTHOCATCH MCTOTH OGOTAUCHNS, METOX
HATPCBAIA HCCTEAVENOTO MATCPHATA L1 BHUICACHS CTIOOOGPATY oMY
GAKTCDHiL. MCTOX  BBUICTCHHS TOJBWAWHN (JOpM  GaKTepHil (MCTox
Llykepinsa) 1 1p.

Mero.b1 0GOIAEHIIS YACTO MPHACHAIOT UTA BBLICTCHI HHCTBIX
KYJSTYD MHKDOOIAMIINOB (HANDIMEp, GaKTepii rpymusi Kimeusoit
nmazodat (BUKTI), GUIbMOHEILI M A.) I3 MITEPILIOB, B KOTOPHIX MATO
BLLICTACMIN. MHKPOOPIAMIINOB, KO CONCPAMICA GOTBIIOE KOTECTSO
conyrcrsyomeii  sukpodiops.  JIw  yeemenun  wuciennocm
BICIMENOTO  BII1  MMKPOOPIAMIMOB  BHAMAIC ACHNOT  IOCEB
HCCACAYEMOTO  MATCPHAIA B aKOMUMCINIbe  TITATCIBHNE  CPETBL,
KOTOPHIC COACPIKIT BEUICCTRA, CHNAYIUPYIOUfe ETO POCT H YTHETAIOME
WIH ICPABAONNE  PASMHOACHHC  COMVICTRYIOWCH  MHKPO(AOpH
Hanpiscp. U1 BUICTCHHS CATHMOHCTT MPOBOJAT 1OGCH B CPCXbt
oGoramenms Kay(vana, Miowiepa 1 ap.. ans sbiscacins BIKTL — wa
cpeay Keceriepa. TpH BBLICICHHI KYJIBTYP MOOMHOKHCIBIX GAKTEpHi 3

MpyknaaHan BuoTexHonoMMs: 112 XJ O Mpykrannan 6uotexronorms: nz X | 4+
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PaGora 2. TI01YHCHIC HAKOUNTC.IbHOIE KY.ILTYPbI CCHHOI 11210
Bacillus subtilis

e paGoms: PHOGPCTSHHE ONBITA TO7YHCHI HAKOMHTCBHON
KYJI5TY Dbl MHKDOOPFHINOB.

3adaunpaGomui: TOIYAHTH HAKONHTCIBHYIO KYISTYPY COHHOM
‘maovskat Bacillus sublills. BHNOIMITS MHKPOCKONMPOBAHIE OGbERT.

OGopyoosanue, nocyda, peaxmussi, wamepuaise: TAMHKAP-GOKS,
TEPMOCTAT, MHKPOCKON, BECBL, ICKTPOIIHTKA, “awku [leTp, Koa0s
KOMICEKHE Ha 250 1t 500 ML, CTCKIAHHSIC BOPOHKI, CTCKAHHME A0,
NpCNAPOBATSHBC  MITH.  NCIMCTHBC i NOKDOBHMC  CTCKIA
GAKTEHOTONIHECKIC TN, CIMPTOBKH, CHHYKH. HOAHHLSL, MET. BATA,
(umeTpoBaTbHan Gymara, wamkn Ilerpn ¢ MITA  (Msco-nenToHHBIM
ArAPOM). MCTRITMPOBAKKAS BOIA. CEHO.

Kpamuue meopemuuccxue nosoxcenus

Haxomumesi by WATHBAIOT KyTHTYDHL. B KOTOPHIN MpeoGTTRT
O TPYNMa WAH AKE OTMH A MHKPOOPTAMEIA. [T8 mOTYWeHHS
HaKORUMETON  KVIBMYPH  COSMNOT  YICKTHBHMC  YCTOBHA.
OGECTICHBAIONIE. TPCHAY HICCTBCHOE PASBHTIC WIS JARHOH FpyMI!
W JAKHOTO BIUTA MHKDOOPFAHISIOB W HCGTATONDHATHKIC — 1A PASHTHA
COMYTCTRYIOMIHX (POPA MHKPOGOR.

Memoowt awdeenus naxonumensivix Kyomyp
uKpoopeanusos

K TAKIM Memodau OTHOGHTCH METOZs OGOFAUCHIA, MCTOX
HTPEBANI HCCICAYENOTO NATEPHATA V14 BEVICICHNS CTIOPOOGPAIOMIEY
GAKTepuil, MCTOX BEICICHMA NOABGKHMX (OpM GakTepuil (MTOX
Ulykesita) 1 1p.

Merou1 050ramenis HACTO IPHMEHAIOT U BEIETRHIL HCTBI
KYJISTYP MUKPOOPFAHIIMOB (HANPHMEP, GAKTSPHii IPYINE  KHIICHHOI
maosat (BTKIT), CATS\OHELT i AP.) I3 MITEPHAIOB. B KOTOPHIX MIO
BBLICTACMLY. MIKOOPIIUIINOB, HO CONCPAUICH GOTBIIOS KOMHECTSO
conyrcTsylomeii  Mukpoduiopst  JUn  yeemuvenus  duciensocmi
BLICENOTO  BIII  MMKPOODIAMICAMOB  BHIMATC ACTUOT  IOCEB
HCCACIYCNOTO  MITCPATA B HKORUMEAbHbe TMTATCIBHMC CPEAbL,
KOTOPbiC COACPIAUT BEILIECTBA. CNIMYIUPVIOUUE €10 POCT M VTHETHOIE
W UICPAHBAOLIC  PATMHOKCHIC  CONYTCTBYIOWCH  MHKPO(MIOPHL
Hanpiwep, 14 BBUICTCHUS CATHMOHCLI MPOBOMAT MOCSB B CPCIBL
oGoramenis Kaydwana, Mioniepa i ap.. a8 sbiscics BUKTI — wa
cpeay Kecerepa. TIpi BHUICICHIN KY.BTY MOIOUHOKHCIBIX GAKTEHIi 113
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TOUBBL CHIPOTO MOJIOKA I DACTEHHii TIOCEBH CIAOT 1A CTEPHILHOE
OGeKpENHOE  \OIOKO, COTepamge 5% OTHIOBOTO CHHDTA AT
HOAQB NI POCTA THIIOCTHBIX GAKTEDHIL.

MEro Har peBamIIsl IPMRAIOT ATH BIEIHI HCTHX Ky IBTYD
cnoposvix diopu Gaxmepui (Gaunaa, KI0CTpHAwi). B I10M C1yuae nepex
nOCeBON HCCACAYCMbIi MATCDILN Apocpesaiom Ha Go0Anoil Gane npH
Tesmeparype 75-85°C B Teuenme 20-30 wuw. Beretatupmbie (opMs
TOTHGIOT BO BPCMS IPOTPEBANILK, A CTIOPSI MHKDOGOB OCTAOTCH AHBEMH
It MPH NOCTEAVIONIEX BEICEBAX HA IVIOTHYIO CPEAY NPOPACTAIOT, (hopAHpYsT
KonowHI

Merox sbueienis noaswansx  popy Garepuii (verox
Ulykesisa) JOKTOMACTS B NOCEBE  HCCICAVEMOTO  MATCPHATA B
Kondencayuonnyio 600y crowennozo vsconenmonnozo  acapa. Tipn
DASMHOKCHHN  TOBWKHBC (OB MHKDOODIAHHIMOB 13
KOHICHCOUNOHHOI! BOIbl PACTIPOCTPAHIOTCA Ha arape, KAK Obl BIO Ha
€10 T0BEpXHOCTE.

MCTONMI BLUICIEIS AHAOPOGIBIX MHKDOOPIAHIINOB OCHOBHb
Ha BDALUBAKKN MIHKPOOPIAHISNOB B CEXIN C HUSKOM KoMyeHmpaiueil
KUCI0pOOA WK B GesKUCIOPOOHOI Cpese.

Xapaxmepucmuxa odvexma

Cenmas mavoa (Bacillus sublilis) — 1 TPAMIOAOAIITE BB
CHOPOOOPA3YIOLMN #9POCHBIN MOMBCHHBIX Gaktepuii. Hassamue «cemsas
ATONKGD BILY HOIYSIUT 13- TOTO, HTO HAKONMTCBHLC KYISTYPH 3700
MUKDOOprAMINI  NONYMAOT 3 cennoco  oxcmpaxma.  Hweer
nA0MKOBILIYIO OpY. patiep 3-540.6 iow Choph OBAIbHSC, H
NPCBBILAOLINE PASMEP KICTKH (PHC. 4).

Koionuu cysie, MCTKOMOPIMMHCTSIC, GIPXATHCTSC, GECHBCTHbE
1w posossic. Kpaii K010HMI BOAHKCTEIEL, Pactét ua MITA, MITB, a Taioke
Ha CPIAX. CONCPIKALIIN PACTHTC.IbHbIC OCTATKH, NPOCTAIX CHHICTHYCCKIY
MMTATCIBHBY Cpetax A rereporpofos.  Xewoopranorereporpod).
AMMOMHHIDYCT GeIKH, PACICIISCT KDAXMAT, TTHKORCH. PasBHBICTCH
K TEMTICPATY P OT +5 10 +45°C.

Bacillus sublilis ABICTCH BOKHbIM TPOIYUCHTOM TPOTEA, AMIHAS,
ANHHOKHCIOT W HCKOTODHIX MOTHCANAPIIOB. [1POTEAs) HMOTHYETCH Kak
KOMIOHCHT MOIOWX CPCICTS M JUTH VIAICHHS AHDA W GC7KOB MpH
BHICIKC  WKyp. TAKKC ABISCTCH NDOAVICHTOM  MOTHICTTHIHNX
ANTHOWOTHKOD. BBITy WATHMIS AHTATOMNCTHACCKIX CBOCTB MPOTHD
(DHTONATONCHOB HCNOASYCTC B GHOSUITE pacTeni. Jlokasano. \To
TN Bacillus sublilis He BPEHS A1 4CTOBCKA W AHBOTHBIN.
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Pre. 4. Kaerkas Bacillus sublilis (cuop — wese, 0pyrioft dopyss)

Xo0 awnocnenus: padom
1. Ceno w3 pasmoTpasks (nmCpHO 30-50 1) METKO HAPEALTE
TOMECTHTE B KOIGY 0GBCMOM 500 A1, JATOTHITE G¢ Ha METEEPTH 0GHeN,
206aBbTE 100-150 Nt AUCTHATHPOBIHHOI BOS H WIETOTY MEIA.
2. Cwiecs wmmire 15-20 \wH, HOKD CPEAD He MPHOGPETET wBeT
HACTOR KPETKOTO tas.
3. Koaby oxmaie B Tecine 2-X 4CoB, I
MPOHATPYIITE B AAMHHAP-GOKCE B CTEPILHYIO Ko

Pic. 5. TToCIEHOBITE HHOCTS, BTGNS OTIEPAILA 110 TIOTYEI0.
‘HaKowsTe O Ky:1typus Bacills sublilis
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3. Cacaitre nocenst wa s [lerpn ¢ MITA.

4. Comnoii OTBAD pASICHTC B MOATOTOBICHHMC CTCPHIBHHE
KommcckHe KonGhi (0OBeow 250 ) cioew 1-1.5cw, akpoiire
DOGKINI 1 TONCCTHTE B TCPMOCTAT Npi TeMnepaType 25°C Wi oA
PAIMATOPA SHTPATBHOTO OTOMACHS.

5. Ucpes 180c CYTOK Hi T0OBEPXHOCTH CPEIB! PAJBHBACTCH GEI0BATA
wienka Bacillus subtilis, xotopas npu Crapemmu ma 3-4-¢ CyTRM
CTANOBHTCH CepOBITO-KCICHOH (pHC. 6). JIpYTHE MIHKpOOPraMMISL 1P
TOM BHIPACTAIOT PCXO it B HCCOTBLLI KOJUIMCCTY.

i

Pic. 6. HaKomere/siiat Ky1ypa cermiof iauiosss (Bacillus sublilis) sepes 34
CYTOK Ky THTHBpORAIILE

6. Tpenaposasuoil WIA0i OCTOPOHO NOINBATHIE KYISTYPY 1t
HOMCCTHTS 1A IPEIMCTHOC CICKIO LT MIKPOCKONNCCKORO QAT Ha
pasmbix yBemsenusy. Bacillus sublillis wieer (opyy KICTOK B i
TOMIKIIX HIOABIEKIIX THIOUCK, OBPATYCT OBATBHLE CIIOPLL

Hoocomosxa u suukpockonuposanue npenapama veussix
Gaxmepuit (muna «pasdasennas xan»)

1. Ha HCTOC MPOINCTHOE CTEKTO CTCKTAHHOW MaToMKoii 1t
THACTKOI HAHOCAT HCGOTBLIYHO KATLIIO BOZIONPOBOIHOI BOBL

2. 3wANIAOT CINTOBKY. MPOKLIMBAOT OAKICDHOIOTHICCKYIO
NECTTO WAX MIAMCHEM TODCIKH W OTOWDAIOT HCGOTBIIOC KOTHYCCTBO
HCCACYCMBIX MHKDOGOB 3 KOI0M, MPOGHDKH H1H skt [TeTpH

3. Matepuan AKKYpATHO TOMCIENOT B KANLTO, THATCTBHO
DATNCIIMBIOT 1 WAKDHBAOT TOKPOBHEN CTCKION, CICTKA MPHIABTHBIS.
AU B0 YAATAIOT C MOMOLIBIO (WLTBTPOBATHHON Gy arH.

4. TIpenapaT nONCWAIOT WA MPCANCTHS CTOTHK W RKpEIOT
e
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5. T2 b OKyIAP M BPANA MAKPOBHNT, IOGHBUOTCH PEIROFO
OGIRCHIA OGBKTA MpH MAIOM ypeTCHIH C 00sekTHON 10%. e
EPeBOIT \MKpOCKOM 1A GonmmOC ypemriCHne C oOmexTupOM 4%
BpANCHAC BIITOB 1110 MPOMIBOATS C OCTOOAHOCTIO, TAK KAK NPH
KON PESKON Oy CIANII MOAHO PAIABITS M3bi OGBEKTHDON,

3adanue:  OTMETHTH  WHTCHCHBHOCTH  DATBHTHA  KyTSTYpE
MHKPOOPIAHIAA, BHIIOTHITS OMHCAHME, MPOCMOTPETS AHBHE GAKTCpHI
O MUKPOCKOTION HA pAJHBIX YBCTIMCHIIX H JAPHCORATE C YKAJIHHEN
B CHI MHKDOCKOTA,

Kowrpocwitbie onpocst

1. Umo maxoe «naxomamexsnas xyabmypa» surpoopeansa? 7
e20 G0N MaKue KyIbmypei?

2 Kaxue nmpumpnn nosoxews & ocuosy  wderenis
naxonumenvitx Kyaemyp?

3. Mepesucaume ocnosnsie Memoow swioeienus naxomumesib
xtomyp. Jfaime us xapaKmepucuxy.

4. Taime xapakmepucmuxy cennoii nazovi.

1 4620 UCOL3YIOM KYABMYPY Cennoil naowki?

Paora 3. Tlo:1y ieHme HAKONIIETHRO Ky.1bTYDbI KaPTOdEbHOI
wasouwn Bacillus mesentericus

ety pabomui: TPHOGPETCHIC ONBITA TOAYHCHIL HAKOMUTCILHOF
KY/IBTY Dbl MHKPOOPTAHITMOB.

Badawu  pabomwr:  TOIMNTE  HIKOMHTCIsHYIO  KYABTYDY
Kaprodensoit  manodxw  (Bacillus  mesentericus),  BHROIHITS
MIHKPOCKONHPOBAKHE OOBLKTA.

OGopyoosanue, nocyou, peaxmusel, Mamepuaisi: TaMHHAD-GOKE.
TCPMOCTAT, MHKPOCKON, BECHL DICKTPOMTHTKA, wamki TIeTpi, KoOk
KOMHMCCKHE Ha 250 1 500 M7, CTCKIAHHSIC BOOHKH, CTCKIAHHHE MATONKI,
NpCIADOBATSHMC  MIT.  NPCINCTHMC M TOKDOBHMC  CTOKTA.
GAKTCHOTONIYCCKHC TICTAN, CIIMDTOBKH. CHHYKH. HOCHHLBL, MG BATA,
(WINTDOBATHHAN  GyMATA, JHCTILIMDOBAHHAS BOTA. MCL  K1yOHH
Kaproges.

Xapaxmepucmuxa obverma
Kaproge.wuas watouxa (Bacillus mesentericus). cropowockas

Gakrepis, Hicer it TOKOH M0 pasepom 0.5-0.643-10 i, uacto
OOpavIomeH UmMKBC WNTH,  BErCTATHBHBC KICTKH TOTBIANSL
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PANIOIOKITE i1, OOPAYYIOT OBATBHbC COpH, MPH JTOM KACTHI HE
PATAYBAOTCA, A CONPANSIOT CBOIO LHTMHADIIECKYI0 (OpMy.

Koomuu wemmo-Gypwie. cyxue. wopuvmmctsie, Ha nosepsiocri
UGS CPen KAPTOQRIPHAA MAIOUKA OGDATYET NOWNYIO CKIATMATYIO
TLICHKY, HA JOMTHKAX KAPTO(E — CKIATATBI HAZET (OTCIOAA HA3BaMIE).
Bacillus  meseniericus  DAVKIRICT ACTATHN. TOIWCKMBCT W
NENTONIIPYET NOTOKO, OOPAIYET KHCIOTY W) TNOKOTS, CONOPOIH H
MATLTO%, KPAXMAT HE PaTIaracT.

KaproeTsHas Nanodka UMPOKO PACTPOCTPAHEHA B mpUOZE (B
NOMBE, MHUEBMN NPOAYKTAX W np). [Tamocenwna A1 KHBOTHEX
senopexa. Criopsi ee, TOMAIAA BECTE G MyKOI 1TH APOACKINH B TECTO, HE
MOrHGAIOT NPH BINGUKE XACGA M, NPOPACTAA, MOTYT BHIBATS (TATY
W caprodensuyior Gonewms  xaeGa  (wkm
COMSHCTBIM H TATY MM, X1CG IPHOGPETACT HEMPHATHSI 5amaX).

Xoo awmocnenus: patom
1 cnocos

1. Tlpowsimsic KIyGHM Kaprofieis, He OMMUGL HADCKbTC
pyouKavt. TTOBCPNHOCTS HATPHTE MCION LA HEHTPATIALIN CPEIBI 1
nosecruTe B wawku TleTpu a AB0fiHOIi Ca0it (uTPOBATSHOI Gy MarH,
CvoseHHOit 8001

2. Yaukn TIeTpH HOMCCTHTE B TEPMOCTAT MpH TeMneparype 27—
30°C Ha TPOC-4CTBEPO CYTOK.

3. Ha mOBEPXHOCTH NOMTHKOB Kaprode:i OGPasyCTCH mioTHAL
MOPUHHCTA ILICHKA Ky 5Ty pbi KAPTO{TbHOI N104KH. OKPACKA ILICHKI
MOAKCT GbiTh pasHoii: GeI0BATO=CPOIi, POIOBATON, HETT0-Gy PO, YepHOIL.
O SABHCHT OT PASHOBHIHOCTCIT Ky TTYD. MOy MHBUIHX PasBHTHE (DHC. 7).

Pit. 7. Hakormresss kystypa Kaprodesiioft o (Bacilles mesentericus)
1epen Tpoc eyTOK Ky T TITIORII
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4. Tipenapopamnoii MCIOH  CHIMWITC  OCTOpORIO HAMCT HA
KIPTO(TC M MOMECTITE 1A MPNETHOC CTEKIO L MMKDOCKOMHCCKOTO
AmATGA W MM yBeTWNCHWIN (npenapan muna. «paxdasiennai
Kany).

2 cnocob

1. TIpoMTHie KIYGHH HEOMMUEHHOTO KapTO(erns HapeasTe
HCGOMLIIN  KyGHKIMI, NOMECTHTE B HEGOTHINVIO HOCYAY (0IBY,
craxan). saciite A08epxy B0 Harpemaiire 10 80°C.

2. J1s 3apakeHIs NPHIOTOBICHKOI MHTATSILKOI CPEabI CHIOPAMIH
KAPTO(LHOI IIOMKI ONYCTHTE B HEE HEGOMBILOI KOMOUEK NOMBEL

3. Tovecrire KoGy B TepMoCTaT npi Tesmeparype 27-30°C a 34
CyTOK. 32 370 BpENH KIPTO(CIBHAL NATOUK PASNHOAICTCH B GOTBUION
KomecTae.

4. Tlo WCTCHCHMM YIHHHOTO BPENCHH BHHBTC KOIOY 13
TepyOCTaTa W MpoaHATHSHPYITC. Matepha. Ha TOBCPNHOCTH AIKON
WHTATCIHON  CPCI  KADTOQCIBHAX  MATONKA  OGPAIYCT  MOUIHYIO
CKIATYIO ICHKY

5. H3 K0IGbL FIC HANOZWIICH KyNVTYPA KAPTOpCIBHON mAT0N,
aciiTe PACTBOp C MHKDOOPIHHAMI B CTAKA

6. Tlpenaposatbuoii Hr10f WM MHKPOGHOIOIHCCKOH  neTACH

MUKPOOPIAMIMA IOMCCTHIC A NPCINCTHOS CTOKTO 1
MUKDOCKOIHSCCKOTO QAN HA PASHbIN YBCTHMCHUSN (npenapan niuna
«pasdasiennas Kaniy).

Bacillus mesentericus — 501ce KpynMaA GAKTCPIS, uCM CeHAL
MA04KA, HMEET B TOHKO! MATOUKH, HACTO OOPASYHOICH UTHHHBIC HITH,
0GpasyeT OBATbHBE CIOPbI

3adanue:  OTMCTHTH  WHTCHCHBHOCTh  DASBUTHA  KyISTYDh
MHKDOODFAHISA, BHUIOHIT OMHCAHHE. TPOCMOTPCTS AHBbIE GAKTEHH
IO MHKDOCKOTIOM Ha Da‘SHbI YBCTHHCHHSN M SODHCOBATH C YKASIHICM
YBCHHCHIS MHKPOCKOA, COXPAHSA COOTHOLICHHE PASMEPOB KICTOK.

[ ——
. Jaime xapaxmepucmiuxy sapmoreivioi naious.
2. Onuuame ryzomypazuvie cooicmea. konowuis xapmodervioi
nazowa.
3. Kaue semoos: ucnomsyiom o1 awoerenus naxonumersioi.
Kvtbmyps Kapmospenoi nazowsu?
4. T'oe & npupoce xoxcio onapyxcuns Bacillus mesentericus
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PaGora 4. Ty MCHIIC MHCTLIX KY.ILTYP MIKDPOODTAHIIMOB

Hea paGomur: npHoSpeTeHue ONBITA N0 BLUICICHINO “HCTOl
KYJITY Dbl MHKDOODIHINOB.

3adaun patomei: OCBOWTS TEXHHKY I0EBA MHKDOOPIAHHINOB Ha
ILIOTHBIC TITATEBHbIC CPCALL; OCBONTS MCTOL BHLICCHIA YHCTIX KYBTYP
GakTepuii,  OCHOBANM A  MCNJMNMCCKOM  mpuHuEIC  (METOX
JIUIATLCKOTO), OTPAGOTATS TCNHIKY NPUFOTOBICHIL (MKCHPOBAMHOTO
MTK H CrO OKPACKH O Tpay; OTPAGOTATS TEXHIKY MIKPOCKOMIPOBIHIA
(DHKCHPOBAHHbIX OGBEKTOB.

OGopyovsanue, nocyou, peamusn, Mamepucivi: TavuHap-GOKc.
TCPMOCTAT,  MHKPOCKOM,  CRUDTOBKH, GAKTCPHATHHbIC NCTI, WINATCTH
JIpHTATECKOTO, CTEKTAHbC MATOMKH, TIDEMAPOBATHHHIC HETHI, CTCPHTBHHIC
THTETK, MPCTMETHBIE CTEKTA. HORHIISL (MITSTPOBATHHAS GyMara,
CTEPHTHHAT TCTHIMPOBARKAR BOTA. MPOOHPKH ¢ MITA Co CromCHHHN
arapow, ki Terpi ¢ MITA. resmmarswoner. pacrsop Jlroros. dyxci.
Kymsrypsi Gaxrepuit Bacillus subtils. mwpamersie wa MIA 5 vanmkay
Terpr (¢ npesaymero samsTrns).

Kpamwue meopemuneckue noroncenus

et Kyt pOl HAHBAIOT KY TBTYDY MHKPOOPTAHIAOB OTHOTO
BIUTA, MPEACTABICHHYIO TIOTOMCTBOM OHOH KIETKH

Uicmsie  KyIbmyps HCODXOTMMN LW WiyuCHNE  CBONCTE
MIHKPOOPTANISMOB W YCTAHOBIEHIS WX BIIOBOH MpMIIEATOCTH. Kpoe
TR0, wucmse | AvmMMVpN  AWKPOODRAWINMOB  (poscacil,
MUKDOCKOMHUECKHX ~ TDHGOB,  MOTOMHOKHCTBIX,  YKCYCHOKHCTBIY,
NPONHOHOBOKHCILIY W APYTHX GaxTepuli) OGIATUOT MPOMBILICHHO
LCHHBIMH CBOMCTEAMH M HCUOIBIYIOTCH AW MOAYMSHHS PANIIMHIX
NpOIYKIOB M BOWCTS, HAWCHWNN  NPIMCHCHNS B MBIl
POMBILICHHOCTH  APYTIEX OTPACIAX HAPOHOTO NOICTSE.

Memoost swdexentus wicmuix Ky.ivmyp

Memoow Guideienus wucmbix Kyismyp MOAHO PAICTHTS HA 1B
IPYNILL MCTOIM, OCHOBAMHBIC K MEXGHUNECKOM I HA GUOTOZNECKOM
mpusmmax. K nepsoit rpynne otsocst Meton actepa, erox Kos
METO JIPHFATECKOTO, MCTOL LITPHSOBBL TIOCCBOB.

Merox TTactepa (MET0A HPEACILHbIX PASBEICHI) TAKTONICTCH B
TOM, 4TO W3 HCCICAYCMOTO MATCPHATA CTAIOT PO HOCIEO0SGMETbHDIY.
passedenuil 5 AWIKOH MHTATCIBHON CPee. [ FTOMO KATLTIO OCCBHOTO
MATCpHATA BHOCAT B TDOGHPKY CO CTCPHIbHOI KON CPEIOf, 13 Hee
KAMIO MCPCHOCAT B CICAYIOIYIO MPOGHDKY 1 TAK 5accBaior 10 §-10

2
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MPOGHPOR. € KKINM PAIBEIEHHEN KOTMECTBO MHKDOGHBIX KIETOK.

NOMATAOWIX B CPEAY. GYAET YMEHBIATHCA. i MOAHO HOTYUHTH TAKOE

pajbexene. B KOTOPOM BO BCEH NPOGHPKE CO CPEOit Gy AeT HANOMMTHCH

TOBKO O/ MHKPOOHAN KICTK, I3 KOTOPO#i PATOBBETCS “ucmas Ky1bmypa
ukpoopeanizsia,

Ounao weto TacTepa ne gceza OGRCTEMHBALT N0y YeIHE HCTOl
KymsTypiL TIoITOMY B HACTOSINES BPEMA €O HCIOTSIVIOT, TIABHEN
OOpIOM, A NPCABAPHTCIBHORO  VNCHsueius  Kongenmpayi
MUKPOOPEGIIINO B MATEPHATE TIEPCL TIOGEBOM €10 B ILIOTHYIO CPEAY 115
Oy HEHNS KO0 THPOBAHHBIN KOIOHIHE,

Merox Koxa (verox mrmcrmmmariis (amesmsiy) passecnii)
OTHOCAT K METOaM 2myGunnoco nocesa. P. KOX HCIOIBIOBAT MIOTHBIC
HTATE ThHBIC CPCUB! H OCHOBE AKCITHAA HIH ATAP-arapa.

Viccieayembili MATCpHAL BHOCHT GAKTCPHOIOTHYCCKOT CTciH 11H
NACTCPOBCKOIi  NHNCTKOH B MPOGHPKY € pacniasienon  miomnoil
numameisnon  cpedoit.  PABHOMCPHO  PUMCUINBAIOT  COICPHMOC
MPOGHPKH, BPALIE CC MKIY TAAOHAMH. KATLIIO PasBEICHHOTO MaTCpHATA
NICPEHOCAT BO  BIOPYI0 NOGHPKY. W3 BTOPOl — B TpEThO M T
Coacpuvoe KuKIOH MPOGHPKI, MAMHMAL C NCPBOIL, GuLmsaN B
crepibhsie wawkn erpu. Tlocte sacmiéanus Cpeibl B WALIKAX. HX
OMCILIOT B TEPNOCTAT 14 Ky ISTHBHDOBAMIA. B HX TOTLE 00PA3YIOTCH
HI0IHPOBAHHBIC KOJIOHUH MHKPOOPIAHMIMOB, KOTOPBIC [ICrKO MOTYT ObiTh
TICPCHECCHBL HA CBEIKYIO MHTATS/BHYIO CPEIy C MOMOLIBIO ILIATHHOBOH
TETAM L1 10Ty 4CHIs YHCTON Ky IbTY Pbi GAKTCp i

Metox APHIaIbCkoro ABIHCTCH GO COBCPUICHHBIM METOZOM.
KOTOPBIIl WUpPOKO pacnpocmpaien B NOBCEIHEBHOI MIKPOGHOIOTHICCKOT
mpakTike. OH OCHOBAH H MENAHIECKOM PAYICICHI MUKDOGHBIX KICTOK
Ha TIOBCPXHOCTH IUIOTHOI IHTATCIBHOI cpeabi B wamkax [lerpu. Kaictas
MUKpOOHAS KIeTKA, (JHKCHYSCH B ONPCICICHHOM MCCTC. HAMMHACT
DASMHOATICA, OGPATY KOTOHHIO.

Jls noceBa 10 Mmooy [puaaibkozo MCTIOTBVIOT HECKOTBKO
auick [TeTpH, SUTHTBIN MIOTHOI mirTaTeabHOil cpetoit. Ha mosepxHocTs
Cpebi MHNCTROF WM MCTACH BHOCAT KAILTO HCCICIYEMOTO MATCPHATA.
3aTey ¢ MOMOWINIO CriepuiHOZ0 Wnames Jlpueaibckozo (pHC. SA) win
GaKimepuoo2ecKoil NN €T TUIATETBHAM OGPATOM BTHPAIOT B CPEY.
PACTPCICTAA KANTO 10 Bech NOBCPNHOCTIN (n0ces 2asonon). 3aTeM, He
CTCPHIINSYS IMATCTb (WM NETO). MPONBOAT NOCEH MOCICIOBATETBHO
Ha TIOBCPNHOCT CPEIM B OCTATHHBIN “aUIKAX. KOTHYCCTRO MaTCpHa,
BHCCCHHOTO B CPCY. P 9TOM TIOCTICAOBATCILHO YOMBACT (ucnionjaionjit
noces).  Toibko TOCKC NOCCRA B MOCICAMION) MAUIKY WNATCTh
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MPOIAPHBAOT B muavenn ropenks. Uauky BO BEMS MOCER) ACpAAT
MpHOTKDITOI (piC. 85)

Ha nosepxwoCTH Cpeas B mepsoii “auKe HAGTOAETCH. KK
pABILI. CILIOUNOIi POCT GaKTEpIi. BO BTOPOii ~ ryCTOli POCT, A B TpeTbeil
~ DOCT B BiE HIOTMPOBINHbX KOOI (DHC. SB). M3 KOTOPHIX repeceson
MOKHO IRTKO BHACTHTS HHCTYIO KyABTYY.

Metox mrpionix noceson. TI0ces TaKKS MOKHO IPOBOTNTS
wmpuxov,  wenomys  Gaxmepuotomueckyo  nemio  (vemoo
uemowawouezo wmpuxa).  Matepuar  kotopuil  coaepaT
MUKDOOPrAHIMEL, HAGHPAIOT GAKTEpHOIOTIECKOli NETICH 1 HAKOCHT Ha
HOBEPXHOCTS MUTATETBHOI CPEIH BOYIE Kpa HaMKH, CHUMGIOT WIGHITOK
MATEPIGLI H IPOBOIT €X0 NGB MGPQLICILHELA WMPUXA OT KA K
Ko vauiki. Iroji e neTICH (e OGKMFAN B NAGMCHH TOpeKH)

VUCCTBIIOT 1I0GEB BO BTOPYIO. TPCTBIO M T.1 Maukh. CIyCTH CyTKM
WHKYGALWH TI0CCBOB, DI ONTHMATHHOH TCNICPATYPC Ha TIOBCPHOCTH
ALIKH BHPACTAIOT H30HPOBAHKbIC KOOHHH MHKDOGOB (piC. ST).

Pic. 8. Tloceh KYTHTYDH VHKDOODTAHHSYOB Ha TIOBEPXHOCTS IVIOTHON CperTh b
s Tlerpn: A — e, JlphraTocroro;  — mooermie Sammt 1 py npw
Hocene ITEIeN; B — POCT MHKPOOPIAIASMOB TIOCHE Pccesa IiTeen: | — pocr
AHKPOOPIAKIESMOB TI0GTE paccesa HeTieit
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B uIAX OKOHOMHM CDEX M NOCYbl MOAHO MOB3OBATHCA ONOI
ALKOH, PANICIHB Ce 1A cermopa. W NOGICIOBATCIBHO JCCBATH HX
wmpuxo (pre. 9).

Memoo ucmowaoueco nocesa wa NOBEPNHOCTH MIOTHOH cpeast
HCTOTBHCICA UM BHCICHA NCTHX  KYWSTYp  @opodubx
KIS0 HGIPOGHbIY NHKPOOPTAHHINOB.

Piic. 9. POCT MHKPOOPIUIHNON TIOCTe PACCEDa IETIeH METO10M HCTOLIOILEr0
INTPING B PATHBIX CeKTOpaX o0 sanmi Terpi

Buaocuseckull npugun e aue IS GaKTEpHi IpeyCMATPHBICT
ey CTPeMACHHBI TOHCK METOI0B, KOTOpbIC VHHTBIBAOT
MHOTOUHCICHHBIC  0COGeHHOCMU  MHKPOOHBIX  11eTOK.  Cpean  cambix
PACHPOCTPIHCHHBIX METO0B 3Toli IPYIIThl MOAHO BLICTHTh CICAYOLLIE:
10 THOY JBINAKISE 1O CTIOPOOGPAIOBAMIIO; N0 CTOMKOCTH MHKPOGOB K
JCHCTEAK)  KHCIOT W WCIONEH, N0 NOTBILKHOCTH Gaktepul, mO
NYBCTBHTCTBHOCTH  MHKDOGOB K CHCTBNI0  XMMITICCKIN  BEIIECTB,
AHTHGHOTHKOB W ZDYTI MPOTHBOMHKPOGHBIX CPEACTE; M0 CTOCOGHOCTH
MHKDOOPAHITAOB MPOHWKATh YEPe’t HEMOBPEAIEHHIE KOHHIE MOKDOBHE:
N0 MYBCTBHTCIBHOCTH  TGODATOPHBIN KWBOTHBIX K BOSOYHTCIAN
HQCKUHORKBIX 500, 1CBAHII.

JABCOUAIOUIN  OTANON  BRUICICHHS  wCmol  RyTBmVpH
MUKPOOP2II306 HEWSBCCTHOTO BHAD ABIICTCH MPOBCPKA CC HCTOTH Ha
WI0TMPOBARKON CPSC BIYATHHO (TPOCMOT] TICCBA HEBOODYKCHHBIM
FI0M) H MHKPOCKOMHEH Ma3Ka.
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Sansrue 1. Buuesienie ancroit kyawtype Bacillus subtilis
MET010M JIPHI A/ILCKOT0

Xo00 awno.nenun pagome

1. BHAMATGAbHO PACCNOTPHIC POCT Ky.ISTYph COINOii IO B
auike [Terpi ¢ MITA (13 npouioro saumimins).

BuiGepHTE 10GYI0. MO HPOBANHYIO KOTOIO 1t OXApAKTEpITYiTe
e 10 BemrHHC (KpYMHAY — MAMETPOM Gorice 4-6, cpemns — 24, ek
~ 12, 1ouewmas — memsme | w); (ope (OKpyrIs, aeSowmsL
PUIOWIHAR),  ONTHHECKHM ficream  (mpospaumas,  Matosas,
(DIyOpeCIMpYIOUIA, 110y IPOTPAHL, HEMPOTPA IS, GACTAUS), UBETY;
NOBSPXHOCTIL (KA, WICPONOBATAA, CIIATIATA, GYFPHCTA); IpOQiio
(IUI0CKAA,  BBITYKIA,  KPATCPOOSPASIAA, BPICTAIOUAA B Arap), KPAIO
KOOI (POBHbIEL,  BOAKCTAI, JONACTHON, PHIOWANbII), CTPYKTYpE
(OIHOPOANAL  MEAKO- WM KDYMHOSCPHICTAN),  KOMCHCTCHIUIN
(MOCTANHCTY, TCCTOOGPASNAA, BITKAA, MICHWTAA). XaPAKTCPUCTINKIL
KOTOHHH SATIHLINTE 1 SaHCYHTC KOOHIIKD B A7B00N.

Jlpce. pOBCNTE OMEPALINIO N0 BHAGTCHIIO WIICTOI KySTYpbl
HKPOOPTAMIISMOB METOA0M JPHTATECKOTO.

2. Jlax nocesa soswwurre Tpi s TIeTpi ¢ MACORCITOMMBI
arapo

3. Tloamuime “AWKI IO TOPUY KPHIKH, VKIS ZATY, HOMC
ALIKI, HIHIIGUTH, TIOCTABBIC 12 GTOT KpBLIKINI BECPS

4. C 1OMOWBIO PO 1NGHPOBANHOfi GAKTEPHOTOTHIECKOfi T
BOSNTE HCGOUIOC KOTHYCCTBO HIYSICNOTO. MATCPHATA, BHCCHTC B
IPOGHPEY C 5 311 CTCPILTBHOF BObi 1 XOPOLIO NEpeMCIIATe,

5. Oy KATLO TAKOJi BYBCCH C NOMOLIBIO TICTAN WK CTCPUILHOIL
INTCTRN HAHCCHTC K TOBCPXHOCTD ArApA NCPBOR “ALL. CTEPILIBHBN
wmare e JIDUTATHCROTO AKKYPATHO  THIATCISHO PACTIDEICTHTE 10 BCCi
TIOBCPXHOCTH CPEIbL. DTHM KC IATEIeM (HC (IAMGHPYA CIO) MPOBEITC
10 MOBCPXHOCTH BTOPO, A TN TPCTBCi Mauki. 10 OKOHSAMINO NOCER
LNATE TS TIOMCCTHTE B ACSHH(HINDY 101 PACTBOP.

6. Haumkan TCPCBCPHITC BECPY THOM, {TOGH HAKATTHBIOMAACH
KOWICHCANONNAX DOTA TPH SICTBIBAMII CPEIN M POCTC KYTBTYPHI HC
CTEKIIA C KDHILIKH I HC PASMBIBATA POCT.

7. Tlepeceifre Ky AbTYpY HiyMCHHOI KOTOHHH Ha CKOICH arap b
npodupry.  CODTOMAA  YCIOBIE  CTCPITHHOCTH.  OTOCPHTC
GaKTepHOT0TICCKOlf NCTACH YEACTH MIKDOGHOI GHOMACCH H TOCEfiTe c¢
ITDHXOM HA TOBSPNHOCTD CKOWEHHOO arapa. Co CTODOW! Arapa Ha
CTCHKe TPOGHPKI YKIKITE JTY TIOCSHA, HOMCP MPOGHPKH, HIHINIATH.
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Oncpamwm o nepecemy MOAO BMNOTITH BIBOCN: OXMH
npHOTKpHEICT KphKy “auar TIEXpi. BTOPOI B 31O BPEN BHIIMACT
IPOGKy. OTOMPACT NETACH MATCPHAL PACTPEACIACT CTO WITDHNOM 1O
OBEPNIOCTH CPest 1 JAKPHIBICT TPOCKOTE MPOGH)

8. TIoCTABBTE MOATOTOBACHNBIC NOCCBI 1A Ky TSTHBHPOBAHSA B
epyiocTaT npi Temeparype 37°C.

3adanue: COCTABNTS XapAKTEPHCTHEY KOTOHMIi CERHOH MATONKH 1
APHCOBATH, BHIOTHNTS TMOCCBS  WIYWICMEIX  MHKPOODIAHNMOB B
npoGupkn ¢ MITA wa cromemwsiii arap w wamsw Tlerpu wa MITA no
MeTo:Ty JIpHFATCKOTO UL IO CHHS “HCTIX Ky BTYP.

Sansirue 2. MUKPOCKOUMECKii KOHTPO.Ih UHCTOf KY.IbTYDbI Cennoil
e

Xoo qumnocnenus. patomm

1. Yepes 2448 wacos npocwoTpHTE noCeBk Ha MITA. Brsyansro,
HC OTKPbIBA KPBILIKH HauIKit TICTDH, OMNIINTE KY.TSTYPATSHbIC IDHSHAKH
KOI0MHi MUKPOOPraI3MOB; (JOPS KOIOHNN, PATEP KOAOHIH, NpOiLs,
Gacox, upet. HCOMIY3 MAIOC YBOWNCHNC MIKPOCKONA, OTMETTE 13
KOZOHMH: (JOPMY Kpad, CTPYKTYPY. Onpeieiure NPHKOCHOBSHMCM K
HOBEPXHOCTIE ICT.1 KOHCHCTCHUIO; MATKG, CISHCTA, TAIY ik, XpYTIKAA
TIpH NPABILTBHOM NIOCEBE BCE KOTOHIH J0AHb! GbITh OTHOPOITHBINI 1 110
NADAKTCPHCTHKAN COOTBCTCTBOBTS HCXOIHOI (MATCPHHCKOT) KOTOMHIL

2. TipuroTossTe duKcHpoBaHbL mpenapar w3 Kook a MITA 1
oKpacsTe ero 1o Tpay.

3. Mpocvorpure  mpurorosicwsstii  Bavk  npemapat ¢
HMMEPCHOHHOH CHCTEMOH W sapiCYiiTe B arsGoM. ECAH B MASKax 13
BbpocImX nocesos Wa MIIA B waumkax TeTpW W B NPOGHPKAX Ha
CKOUICHHOM arape GAKTCDUH OHODOXHSI 110 MOPGOIOTHH H OKPACKE, TO
'BBLICCHHAS Ky THTYPA ABIICTCH YHCTOIL

Hodzomoexa duxcuposannsix npenapamos Gaxmepuii

1. Ha Cepenny HHCTOTO OOCTAWPCHHOTO MPCINCTHOTO. CTEKTA
CTCpHIBHOT NETICH HAMOCHT HEGOTBUIVIO KATIO BOTBL B Hee BHOCHT
ceacayeMpiit Marcpuat.  [TOTyuCHHYIO  CYCTICHTMIO  PABHOMCPHO
DACHDEACTAIOT 10 MOBCPNHOCTH CTCKTA TOHKHM CIOCM TAKHM OODAION.
\TOOH! MPCMAPAT PACTPCIEILICA Ha ILTOUEAAH TIDHNEPHO 2-3 .

2. TloayseHnbill M10K BHICY WMBAIOT TDH KOMHATHOT TEMICpATYpe
Wa By
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3. Tlpompoar (pukcatunio aska. JU STOr0 CTeKIO ¢ phCONII
NAIKOM, ACDAD GOTBIIN H YKIATCISHbN MATHUCM HIN ACDRITCICN,
npOBOANT 34 PR WAX MEINCHEM TOPENH TOM CTOPOO, IE MIIOK
oreyremsyer.

Texnura okpacku no memody Ipana

CpeitH CHONCHBIX Menmo0os HANGOIICE IUHPOKOE NPUMEHEHHE HALCT
MeTox OKpacKH GaxTepii 10 T pay, 10380 o PaLICANTS GaKTCpIN, B
“SABHCHMOCTH OT XMMHUCCKOIO COCTABA M CTPYKTY Pbl KICTOUHOI CTCHKI, Ha
ABC OCHOBHMC IDYNNB - IpAMIOIOAMTCIsMMC (rpat ) u
rpavoTpiaTetBHbe  (rpav—; ). Tpaunoroxcumensutie  Gaxmepuu
OKPAIMBUOTCH B Cute-GhuoAEMOGHIE acm, & zpavompuyameTHE — B
posoasi yeen

1. Ha mNpeaMCTHOM CTSKIC TOTOBAT (MMKCHPOBAHHBI MaI0K
HCCAC 1Y MO HHCTOl Ky IbTYPL.

2. Maook OKPALIMENOT KPACHIEIRM  CCHyUaHEOIEMON  HEPe
notocky usTposaTLKOl Oywari. OKpacky NpNAPATA IPOBOZIT B
“TeUEHHE 2-3 MHH.

3. DWILTPOBATHYIO GYMATY CHIBKIOT C MITKA, KPICKY CAMBIOT 1
HAHOCHT 12 0K PacTBOp Jiorons 1a 2 M

4. Pacrsop JHOrom CTMBAOT € MIKA M OGPACATHIBOT 96%-HbiN
compro B Tescne 30-60 CeK. 3aTeM NPONAPAT MPOMBIBAOT CIACOH
cipycii ot TIpH 3T0M CTCKIO ACPAIT B HAKIOHHOM TIOJOACHIH HAL
J0TKOM. MiiOK NOCYIMBAHOT (MASTPOBAIBHON OYMATOWL,  KOTOPYRO
OCTOPOKHO IPHKTABIBAOT K CTCKY. H J0CY IMBIOT Ha BOSIYXC,

5. MarioK OKpALINBAIOT KpACHTECM (DYKCHHOM 2-3 MiHH, BTOPOil pars
POMBIBHOT B0:101i 1 IOZCY LIHBAHOT (HTSTPOBATSHOTE Oy MATOI.

6. 3aTeM WA CTEKIO HAOCAT KATTO WMNCPCHOROMO MACTA 1t
PACCMATPHBAKOT MPEMAPAT NOJ MHKPOCKONIOM € 00BeKTHBOM 90> Ham 100
DH MAKCHMATHHOM OCBEIEHHH.

3adanue: COCTABNTS XapAKTEDHCTITKY KoTowwii Gaxtepwit Bacillus
subtilis ¥ 5aprcoBATH. Ha OCHOBC AHATIT MIKDOCKOMITCCKITN MPEMAPATOR,
OMHCATS NOPOTOTIICCKAE MPHIKAKI MHKPOOPFAHIAA. MPHCOBATE WX,
CACTATE BHBOT 05 OTHOPOTHOCTH I HHCTOTE Ky THTYPHL.

Kowrposikic nonpockt

1. Yo eredyem nomusams noo mepsunon cuucmas Kyavmypay,
«axron»?

2 Viaxcume nasmasenue semore
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3. Ha kaxux npuesax ocuosans semoos: awioe
xyemyp?

4. Hext omasaiomes semoow Gudenems Sucmbix Kyanmyp?

5. Hepesucaume  nociedosamesnocms — onepayuii - semooa
Hpzaincxoco no swdeneno sucmix Ky

6. B sen SaKmO4GONC SasepuaIOugul SMan GHOEIeNIS SuCHb
Kyaemyp

7. Kaxue npusnaru yemanaaisaion npu udenmudxayu sucnsx
Kyabmyp?

8. Kaxue numamesbie cpedel pexovenoyiomes o1 evioereius
ncmbix Kynomyp?

9. Kax nodeomosums guxcuposannsiii npenapam Gaxmepuir?

10. Kax npoussecn oxpacky npenapama Gaxmeputi no Ipasy?

PaGora 5. TIPHHIIILI COCTABICHIS IIMTATC:ILHBIX CPEA L1
K/ THBHDOBAHIS MIKDOODTAHI3MOB.

Hew  paGomsi:  OHAKOMHTHCH G OCHOBHBN  TPHHLNTAMH
COCTABICHILA IITATE.IbHIX CPCA 1 KY TTHEHPOBIHILL MUKPOOPIAHIIMOB;
MY UTh NOTPEGHOCTI MHKPOOPIAMIINOB B HCTOUHIKIX IHTAHI

‘3adauu padomu: WsyHHT, THAMCHHE THTITEIbHELX YIMEHTOB A1t
pocTa rpuGa Aspergilus niger Ui BHPALMBANIK 1A NOTHOT 1 HETOTHBL
IHTATE BHBIY CPeTaY.

OBopyoosanue, nocyda, peaxmusei, vamepuaisi: THEAD-COKE.
TePMOCTAT, CywnbMbiil WKa(. BCH SICKIPOMMbC. pelipaktoMerp.
HOMOMEP, IKCHKATOP. KOTOB! EMKOCTHIO 100 M1 LHIMHIDH MepHbic
€MKOCTBIO 100 ML, CTCKAHHBIC TATOMKH, NATICTKH rPATY HPOBIKHbIC Ha | 1
10 M, BOPOHKH CTEKAHMbIE, CTAKIHYIKI HA S0 M. (HISTDB Oy MAKHbE
CRTIMATC, (MABTPOBATBHAA GYMATA. CHMTOBKH. GAKTCPHOIOTHYCC
NCTI, KADAHIA IO CTCKIY: PCAKTHBbI 14 IHTOTOBICHIA IHTATCIBHbLX
cpex: 20%-nbii pacTsop caxapossi; 1%-usic pactsopsi ZnSO,. H;BOs.
MuSO,:. 10%-tsic pactsopsi NHNO,, KH.PO,. KCI NaH.PO,. MgSO,.
MgCl, FeSO,. FeCls, NasSO,: ky Ty pa rpuoa Aspergillus niger.

Kpamnue meopemuueckue nooscenus
PA3HOOGPASHHC MHTATCTSHC BCUICCTRA. B KOTOPHIN HYAMIOTCH
MHKDOOPAHISMbI 1 KOTODHIC HCIOTB3YIOTCH MMM 3 CHHTEA OCHOBHbIX
KOMIIOHCHTOB KICTKH, POCTA. PASMHOKCHNS H ATH TOTYUCHHS SHCPIHH.
WASHIBAIOTCH  AUPIAMCTONRLVIL  GONICCTIGANE, A CPCIA.  COTCRAUAA
HTATCTHHC BOUICCTBA, ABTACTCS AUMGME: 10l Cpecoil.
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TpeGosaiusn, npedvagisiensie K numamenvnsin cpedan

1. B cpeae 20w GbiTh BCC e0BY00uMbE ATA POCTA 1 PAIBHTI
P t—

2. Cpean 0/AHA GBITh CaTaNCUpOGANG T NIMIICCKOMY COCTABY.

3. Cpem aommms  mvers docmamownyo  wiaxcuocme,
OBECTEHBAOLIYIO BOROANOCTS Gy 3N MATATCIDMBIY BOWECTD B
KeTky. JLIH [PHGOB T2 BIVAHOCTS OGECTICHBACTCH COTCPAIHEM BIATH B
cyGorpate ne nenee 12%, s Gaxrepuii — we wenee 20%.

4. Cpexa 10mia wMeTs onpenerennoe swaventie pH cpemst. Cpexn
MHKDOODIAMICMOB PO ayudogute  (KHCHOTOTOGUBHE
MHKPOOPIAHIIEY), @IK@IOGHTb (LIETOHETIOGHBBIE MHKPOOPTAHMIMbI) H
wempodus (1yme Beero pacryT s neliTpasHoii cpeze ¢ pH 0x010 7,0).
K aunaodian OTHOGHTCH rpHON 1 ApoAvi. BOTBIMKCTBO GaKTepHii —
HCHTO(ILIBL 1 KOTODSIN AKTHBHAN KHCOTHOCTb CPCAb 0KO0 4 1.

5. Cpetst 20K GbITS U30mONIHBA AT MHKDOOHOH KICTKH, T.
€. 0CNOTIICCKOE JABICHHE B CPEIC AOAHO GHITh TAKIM AT, KAK BHYTDH
ek,

6. Cpelsl [OMKHb OGTATATH OMPEICICHHBIM OKUCIUMEISHO-
Gocemanosume e nomenypuaion (th), OUPEIE IO HACHIEHIE €&
KHCI0pOZON.

7. Cpeabl A0 GBITH C/MEPUILHbLAN, *TO OOCCTEHHBACT POCT
MHCTBIN KY BTy MHKDOOPFHIIMOB.

Kaccudurayus numamennmix cped

Tlo KoHCuCHeHyu TUTATEAbHbE CPEXB ACTHICH HA KIIKIC.
ILIOTHBE 1 Chiny e

JKuoKue cpeoni MDUMCHAIOTCA 14 HAKOIICHIA GHOMACCH W
NPOIYKTOB  OGMCHA  MMKDOODIIMINOB. 14  OGHOBICHMS  101T0
XPAHSILUINCS Ky TSTYP. JUTA NOICPAAHHS 1t XPAHCHILA TEX HHCTBIX Ky BTy,
KOTOPBIC IL10NO PACTYT Ha ILIOTHbIX CPCIAY.

Iliomibie cpeov HCOONOIMB 114 BBUICACHNA W OHCAHIA
KYTSTYDATHHbI  CBOFCTB SHCTHX  KYJBTYD MHKDOODAMHIMOB. 1714
KOMHNCCTBCHHOTO  Y4CTA MHKPOOPIAHHIMOB B MHUICBHIX NDOIYKTA,
APYFIX OGBCKTAN BHCIIHCH CPETl H /1715 XDAHCHIA MHCTHIX KYIBTYD.

Comyuiie cpedsi TDHMCHSIOT B OCHOBHOM B MPOMBILICHHOH
MHKDOGHOT0THH. K TAKINM CPCIAM OTHOGHTCA PASBAPCHHOC ICHO. OTDYGH.
KBAPICBli TICCOK. CMOUCHHMIT MHTATEDHAIM PACTEODOM. ChiyHHe CPCb
HCTIO3YH0TCS JUTH Ky TbTHBHPOBAHHS A9DOGHBIX MHKDOODTAHI3MOB.

Tlo npoucxocoeHuo 1 cocmasy HTATCTSHNC CPCTH JCTATCH HA
HATYPATHHBIC  (CCTCCTBEHHbIC), CHHTCTIMCCKHE  (HCKYCCTBCHHBIC) W
Y CHHTCTHYCCRHE.
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Hamypansitsie cpedw TOTOBSTCS W3 TPOAYKTOB KHBOTHOTO W
DACTHTEABHOTO NPOMCNOAZCHHS. M HCTOTH3YIOT 174 BHPAMBAHHA
MMHKDOOPAHI3MOB, HAKOILICHILA GHOMACCHL NPAHCHI MCTBIX KY ISTYP, HO
OWH  MATO NDHIOMMM AT WOYUCHHS  OOMHNMN  mDOLECCOB
MHKPOOPTaHHMOB. OCHOBHBIM HEIOCTATKOM 3THX CPEI ABIACTCA TO, WTO
OHH WNCIOT CAOKHbI M HeOCTOAHHbI cocras.  HanGoce Wacto
DHACHACMBIMI  HTYP@TOHBLMIL  TUMGIE TN CPEOQNIL  FBIAOTCH
waconenmonsii azap (MITA) w wsconenmoisiii Gyavon (MITE).
TPCAHAHAYCHHBIC [UTA  KyJBTHBHDOBAHNA Oakmepuil, a Takke He
OXVeIRHHOE RUHOE CYEID W CHEI0-020p. HETIOIYEMBIC 1 BHPALMBIHHS
T HAKOTICHIS GHOMACCH! 2pUG06 it OpodCHCei

Cunmenueckue cpedsi NMCIOT B CBOGM COCTABE XHMHUCCKH UHCTIC
OPFAMICCKHE 1 HCOPFAWICCKIC COCIMHCHIA B CTPOTO. YKASQHMBIX
KomueHTpatEx. TTo HAGOPY KOMIOHGHTOB CHHTCTHYCCKHE NHTATEbHAC
CPEIt MOTYT GBITh CT0HCHBLMI (CDEBI LT BHPAIMBAHIEA MOTOMHOKHCTBIX
GAKTCPHIT) 1 10BOTLHO npocmpii. TAkHC CPCABI MPHMCHSAIOTCA A
HCCICI0BAHMA OGMEHA BELIECTS, BLUICHCHIU FAKOHOMEPHOCTEIl POCTa I
Guociirera Kakoro-mGo serabomma w1 Hambonee wacro ®
MPAKTIYCCKOH PABOTC HCTIOTHSYIOT CHHTCTHCCKYIO Cpeny Uancka ms
BLIDALMBAIG TPHOOB W Cpety Piicp A apouokcii. OCHOBHbIM
HeQOCTIAMKON CHITETIMECKIX. CPE ABICTCA 10, IO HJ TAKHX CPEIX
MHKDOOPFAHITATH 0'€Hb A0:TO PACTYT.

Toavcunmenuueckue cpeosi B CBOCM COCTABE COICPARAT NHMHHCCKH
WHCTHC  ODFAMMMCCKHE M HEODIAHMMECKHE BEUECTSA (KAK W B
CHITETIECKIX CPEZAN) H BOIIECTBA PACTHTETLHOTO W HBOTHOO
TPOHCNOKICHAA B KAueCTBE (JAKTOPOB POCTA 178 YCKOPEHHA POCTa
DASBITIA MHKPOOPIZHHSMOB.

Tlo naznauenuio CPeTs ASTATCA HA YHUBEPCATSHBIC (OCHOBHELS),
WGUDATCIBHHE  (HAKOMHTCIBHbC, DCKTHBHMC) M AH(pepeHumaThHO-
AMATHOCTIYECKILC

ThTaTebhbic Cpetl U Ky STHBHPOBAMKS MMKDOOPIAMIIMOB
COTEPAAT GOTBIIOE KOTIMECTSO HEOGXOTMMALX KOMIOHEHTOR, OCHOBHBD
W} KOTOPHIX CMITAIOT TOT. KOTOPHii CIVAHT MHKPOOPFARHIMAM
HCTOMHUKOM YIIPOTI W OHCPIHH. DO BEUECTBO WM CMECh BEILECTS
HABIBICTCA CLOCMpaMON, A BCE OCTATBHBE — GCHOMOZAMCAbMELI
aewecmea.

TIOTPEGHOCT MUKDOOPFAHIMA B TCX AN MHMX COCTMHCHHEX
OUEACTACTCH OCOGCHHOCTAMM TAMHOTO B1a. B COMOM NPHGIDKCHHON
BILIC (PH3HOTOTHYECKHE NIOTPEGHOCTH MHKDOOPFAHNIMOB B NHTATETHHELX
BCIICCTBAN MOKHO BBIABHTB, ONPEICTHB NHMHUCCKHI COCTAB MHKPOOHOI
KICTKH OGbIUHO COCPIAINHE YIIEPOIA HANOHTCH B TIpEeay 45
— 6-14%. K~ 0.5-2%. P - 1-3%, Mg - 0.1-1% § - 0,02~
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Hemounuxu yzrepoda

JIerKOAOCTYHBMM  CHMTAIOTCH  Cavapa  TAIOKORA.  CAXaposa.
RAKTO30. 3 HINMIH CACAVIOT MHO0GNIOANbIE CTUPIIb; TIHUEDHI, NARKHT H
2. JIasee GACIYIOT A0CaXGpUOBS IEATIOAO3, TCMHUEILIIOI030, KPAXMAT,
KOTOPbiE MOFYT GhiTh HCTOUHMKAMH YIACPOZA GO 110CAE NPCBPACHHA
X B YCBOACMbIC NHKDOODIAHHIMAMH MOHO- M HHIKOMOJCKY.LIDHBC
OIMIOCINIPILI, GO  MUKPOOPFAMHSMBI JOTKHb HMCTH  HAGOP
depyenTo, rwaposyiouns 5ta  seweersa  (Aspergillus,  Bacillus,
Pencillium 1 1p.).

‘Ha NPAKTIKE BCTPEHICTCH GOTBILIOE KOTHYCCTBO MHKPOOPIIHIINOB,
KOTOPbC YCICLINO. YTWIMSHPYIOT OP2AHUMECKIE KUCIOMIEL, OCOGRHHO B
HAYPOGHBIX Y CTOBHA.

HUSKOMOTERYIApHbIE CHUPIIBI: METAHOT W STAHOT — OTHOCHTCH K
HHCTY MEPCTEKTHRRAIX BITOB CHDbA. MHOTTIC 1pokcan poon Candida,
Hansenula W 7p. COCOOHH! ACCHMITHDOBATS 3Taxo7. JIpocki pozon
Pichia, Candida w Gaxrepwn poza Flavobacterium WCTOTsYIoT B KaviecTse
WHCTRERHORO HCTOUHIKA Y TTEPOTA METAHOM.

HeKoTophe  BLZH MMKDOODFMIAOR HCTOTHIVIOT B KaYeCTPE
HCTOMHIKA YIICPOTA H SHCPITHH -GTKaiA W HEKOTOHC ipasiiat ey
OCOGEHHOCTHIO YTICBOTOPOIOB ABTACTCA WX HHSKAY DACTBOPHMOCTD B
BOJIC. TIO3TOMY TOTbKO HCSHAUNTEToHAR HACTH MHKPOODTAHHSNOB CTIOCOGHa
ACCHVIHIHDOBATS YTICBOI0POTHL.

Hemonnuxu azoma

AJOT MOKET COACPAATECA B (OpME Heopoaieciuy conell W
KHCI0T. BOTBUIICTBO APOOKEIi XOPOUIO YCBIHBACT AMMIIUHHE COTH, A
TAKKC WMHAK WS BOTOTO DACTBOP], TOTPESHOCTH B HMIPATAX
HCHBTLBAIOT TOTBKO HCKOTOpMC B ApOoKeli. MICTOMMRMKOM a30Ta
MOFYT CAYIKIIT H Op2GHINECKile COSTMHCHA: AMIHOKHC 0TS, NOYCBUHA 1
.2, KOTOPHIE JITKO YCBANBAIOTCH MHKPOOPTANAAMIH

MisBecTHo, 4TO GaKTepun GOJcc TPOGOBATCILHSL K HCTOMMIKAM
A30TA, MeM PG, AKTHHOMMLICT I POACKIL

Hemounusi dpocpopa
Docop ABTHETCH BUAHEHINM KOMIOHCHTOM KICTKH, OH BOIHT B
cocrap AT®. AJID. AM® 1 OGECHCHMBICT HOMATHHOC TedcHie
HEPIETHECKOTO OOMEHA B KICTKC, 4 TAKAC CHHTE) OCIKOB H
HYKICHHOBBIX KICIOT H . GHONMMIMECKHN npespamciii. ®ociop
BHOCHTCA B CpeTy B BIAC COACH (JOC(OPHOTE KIHCHOTH.
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Hemounuxu sumasunos u sukporienenmos

TIOTPEGHOCTS ¥ MHKDOOPIAITIINOD 5 THX COCMNEHILIX PASTIID,
TEM WO MeNGE, NPAKTHNECKH BCE MMKDOOPRAWNNM AYHIE PICTYT B
npucyTCTBn  sumavunos. dpexrupnoii 100a8K0i K MATATCABHMN
CPeTM ORINICH KyKYPYSHbII OKCTPAKT GANOIIPH NATIHIO B HEM
BUTANIIOD,  AMHNOKHCIOT N MWICPATMIN DICMENTOB B ETKO
accmuimpyeMLX opuaX. B PEUCHTYPH CPE BIHOWIOT Taike
APOACKEBOIi ABTOMIAIT, APOAIKEBOI SKCTPAKT, COK KAPTOEII, NOIOIYIO
CLIBOPOTKY, JKCTPAKT COA0I0BHIX POCTEOB H AP. MPOIVKTLL.

Murposnevenmel B COCTAB  NMTATCIHMX  CPEA  BEOMT B
MUKPOZOMIY, B NPOTHBHOM CIYHIC OMH OKIMBNOT WATGHpYOUEE
AcHCTBHE 1O MHKDOOPAITAHL

Boou

Boan zomkwa orseuats TpeSosaniy TOCT (wnetas, Secuserias,
663 mpuBKyCa, anaxa 1 ocaka).

TAK, COCTaB MHTATCAbHOIi CPEISl LM KIKIOTO MHKPOOPIAHIIMA
VCTAQBMBUOT  KCTCPUNCHTATSHO,  3MINA  CICWNATHCTA,
ONTINWPYIOWCTO  COCTAB  CPOI AT KOHKPCTHOTO  BA
MUKPOOPTAHIIA, — BHOPATS TAKHE HCTOMHIKH YIICPOZA, a30Ta, (hociopa
Hp. BOWCCTS, KOTOpMC HAUGOACC OMPIBIAMM B SKOHOMITKCCKOM It
IKOIOTIICCKOM OTHOMCHILAY.

Sansne 1. TIPHEOTORACHIE MITATETLHOT CPETbE L1
KV THBHDOBAHIS MIKPOODIAHISMOB H 3ACCH KY.LTY DOl 1pHGA
Aspergillus niger

L1 W3y HCHIA 0COBCHHOCTCHH MHTANIEA MHIPOOPFAHHIMOB Y 10GHBIM
MOZETLHbIM OGBCKTOM ABICTCH FpUG Aspergillus niger. KoTophii erko
TOIYUHTS H HCTIOAHIOBATS B MOCTAHOBKE PAVIHAHBIX JKCTCPHACHTOB,
TOM WHCIC M4 ONPCICICHHA SHAMCHIA OTICTHHbIN MHHCPLIbH
9/1CMCHTOB L1 POCTA MHKPOOPFAHHSMOB.

Xod ewnoanenus pasoms

1. TIDHFOTOBBTE CpeTy AAHHOTO COCTABA B KOAGAX Ha 100 aun.
HeoONomuvo  novmuTh, 10 Aspergillus niger DO oprai,
TOSTOMY B KOTO JOTAHO OBTh JOCTATOMHOC KOTIMCCTBO BOYIYXA. Bee
KOMIIOHCHTH PACTROPSIOT B HEOOBLION KOTHUCCTES IHCTHTHDOBANHON
BOZBL 3TN 00BN 0BT 0 30 M1 boxoi. KoaGhi co cpenoit
SAKDHIBAIOT BATHBIMH MPOBKANH.
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Bapiais1 (AT ILIBIX (et
Bapuanm 1 ~ noanas numame:onas cpeda Ges wuxposaewenmos.,
%: caxaposa — 10.0; NHNO; - 0.3: KH:PO, - 0.2 MgSO; ~ 0.05; FeSO;
0.01.

Bapuanm 2 ~ cpeda Ges yerepoda: wermosena caxapox. Jli
KOMIGHCAIUIN  OCMOTHNECKOH  AKTHBHOCTH  CPCIM  MOKHO  BHECTH
COOTBETCTBYIOIIEE 0 OCMOTHMECKOMY JKBHBAICHTY KOTHNECTBO XIOPHIA
warpus NaCl, KoTOpsit He BIUAET 1A PaBHTIE TPHGA.

Bapuanm 3 ~ cpeda bes asoma. Vickmorsen NH.NO,

Bapuanm 4~ cpeda Ger  dpocpopa:  KHPO, savenen
IKBUBAICHTHEM KomrecTBOM KCI.

Bapuanm 5 — cpeda Ges kamn: KH,PO, saveneH IKBUBATCHTHEN
koamiectsom NaH.PO,

Bapuanm 6 — cpeda Ges cepwi: FeSO; u MgSO; saveHcrst
IKBHBLICHTHBINK KoaHuCCTBANH FeCly i Mg

Bapuanm 7 - cpeda Ges maznun: MgSO, 5aveHEH IKBHBATCHTHbN
KomecrBo NasSO.

Bapuanm S — cpeda Ges ceresa: FeSO, saveHen IKBHBAICHTHbN
xomecTsom Na:SO,.

Bapuanm 9 - noanas numameasnas cpeda ¢ dobasaenuen wunKa:
ZnSO, - 01%.

Bapuanm 10 — noanas nmumamenvnas cpeda ¢ doGusienuen
mapeanya: MnSO, ~ 0.01%

Bapuanm 11 - noanas numamesnas cpeda ¢ dobusienuen opa:
H:BO; - 0.01%

CICAVCT DACCHNTATH OKBMBATCHTHSi MPOLCHT SaMEEOUETO
BEWICCTB (OTHOCHTCA KO BCeM BADIEAHTAM, 5 HCKTHOHCHIEM NIEPBHIX TPCX).
Hanpusiep. B sapuante 4 (cpeza Ges dociopa) mpi yaarexuu KH,PO,
OIHOBDCMCHHO  MCKIOWMOTCH  (ocihop M Kamuil.  Tootowy  Kamuit
'HCOGNOZUMO BHCCTH B SKBHBAICHTHOM KOdeCTC B Bitze KCL.

Hpusep pacuema

Bapuanm 4 ~ cpeda Ges dpociopa: KH:PO, (02% b cpeae)
HAMCHAOT KBHBICHTHBIM KOTHHECTBOM K(

Mosexympras wacea KH;PO; — 136, KCI - 74, K - 39,

1) Criawaa onpeeior coaepanie (5 %) katis (X) b cpe;

136 1 KH:PO, cocransior 0.

39rK-

X=006%

2) 3aten yeramapmusaor Komucerso KCI (8 %). okmusacatHoc
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oy Komectsy KHoPO,:
39 1 K coorpercrayior 0.06% K.
741~ Y%KCI,
0.1%,
3) Jlajee pACCHITHBAIION KOHYECTBO KVAIOND BEUCCTEA B IPAMMA
530 1 CPeAbL, 3HA HX TIDOLCHTHO COACPARHIC.

Hpusep pacuema

'HeoGxoamu pacrsop, koucurpauis NH,NO; B koropos 0.3%;

B 100 w1 pactsopa coaepiatca 0.3 r NHNOs:

B 30 m1- Xt NHNOy.

X=009r

TAKI K OGPAIOM DACCHITHIBAIOT HABECKH BOCX OCTATHHBIN
KOMTOHCHTOR CpeThi. TAK KAK HABCCKH B GOTHINWHCTES CTYACB OYEHH
MATHL WTO JATPYTHACT BIBCHIMBAHYIC, Y7IOGHCE FCTOTHIOBATH TOTOBHE
pacTRopr: 20% PacTROp caxaposi. 1% PACTEOp MiKpodTeMeHTOR: 10%
PACTROPH BCEX OCTATHHBIX COneif. JLTd 9TOTO CRRAVET OMpeTeTHTH.
CKOTHKO T KAKIOTO PACTEOPA HAT0  BYITh, STOOM  BHECTH
COOTBCTCTBYIOUIYIO HABKCKY.

Hpusep pacuema
Tt NHNO:
B/100 51 10% pactsopa NH.NO; conepiarrcs 10+ NH,NO.
B ¥ 01 10% pactsopa NHNO; — 0,09 1 NH.NO:
09
TIo0GHBI OGPAIOM PACCHHTEIBAIOT (B ML) BCE MHIPEIMCHTEL U
KAKI0TO BAPHANTA W BHOCHT UX B KOTGY.
TIpocy MwipOBAB OGLCMEL PACTBOPOB B KAKIOM BAPHAHTE, BLNT
FHAIOT KOMIMECTBO AHCTILLIMpOBANHOTi
B KUKIYIO KO0
2. Onpexcaure pH mratesHoii cpest. /L 1010 B Cremcumisiit
CTAKANYIK OTGEPHTE HCGOBUIOE KOMMCCTBO COACPAIMONO. KAKIOH 13
KOJI5 1 C NOMOIbIO PH-MCTPA OlIPEACIIITE KIICIOTHOCTS.
3. ONpEICINTE COCPANIE CY XHX BELICCTB B IUTATEABHOT CPeC.
Onpexcicnse mPOBOIIT ¢ mOMOSIO pedparmonempa. Tepea
HavaT0M paGoTht PePAKTONCTD 1pOsEpSION 10 OUCTILLIUPOSaHHOIL 00¢,
IpH OT0M  YMKTHDHAA MHWS MAHCCCHMAA Md OKY4D. JOMKHA
COBMCCTHTLCH C rpaHHLCHi CBCTA W THI W Hy.ICBOIi OTMETKS WIKATh,
SHANCHHC MDH STOM COCTABTACT 1.
3aTeM HA MPHIMB C TOMOUSIO CTCKTAHHON MATONKH HAHOCHT
HCCKOTBKO KT HCCCAYCMO AHIKOCTH. BCPXHIO MDISMY OMYCKAIOT
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i IUIOTHO MPIURHMAIOT K miieii. TT0CTE 7TOr0 MepeMemaioT oKy B10;
NPOPESH. NIOKA IPAMNIA CBETA M TEHH He COBMECTHTCA C MYHKTHDHOW
uneii, TTo wkaze MPHGOPA OTMENAIOT JCACHHE. HEPES KOTOPOS IPONOIHT
rpamnia  cperorems. TI0cie  ONPEACICHI  TOBEPXHOCTH  MPHIMBL
MPOTHPAIOT (HIHTPOBAIPHOF GYMATO 1 NPOMBIBAIOT AHCTHLTHDOBANHON
BO/IO.

4. TipuroTosTe nocesyio cycnensmio. JUs NOTYeHS NOCEBHON
CyCnen M B MPOGHPKY C MHCTOl KyITYPOIl rpHGA-NPOAYIEHTA BOMIN
wovems cmuproski  maweie 9 i Crepwmsmoii  som
BaKTepuonOTIIECKOii NCTAEH OCTOpOAHO COCKpeGHTE GO, ConepRamii
CHIOpL, 10 0GpasOBAI CyCTEH3MH

Cpeds Tiepen BHCCEHHEM IO TPHGA He CIMEpUINIION, TAK KK
'BBICOKI KOHLICHTPALUNA COAP H KHCA PEKLUMA CPEABI 3 CHET KHCTBLX
ol KA, NATHHA H ACA1C30 NPCTTCTBYIOT POCTY GaKTephil.

5. TIpOBCNTE 3CCB IHTATEABHOT CPE.1bl CTEPHISHbIMM IHIICTKAMH.
W3 mpoGHpKH OTGEPHTE 10 | Wi CYCIICHSHN H KOIHYCCTBCHHO TIEpeHECHT
B KIKIYI0 KOIOY C NMTATCAbHOI cpetofi. KoaGhi saKpoiite mpooKavi.
TTOHUINTE BAPHAHT! OTBITA, HHIHLIATS! HCTIOTHATCAS.

6. OmBTHEE KOOI MOMECTHTE B TSPMOCTAT Ha 7 CYTOK OPH
‘Tesmeparype 28-30°C.

Zansirie 2. OcoenHOCTH POCTA ILTECHEROr 1PiGa wa
WNTATE LML CPEIAY PAMIHOTO COCTABA

MaTepHan AKAIHPYIOT Hepe’ 7 CyTOK. TaK KAK 5 9TO BPENS IpHO,
KK MPABIIO. NOOWO pasBMBICTCA ILICHKA. BHPOCIIA B MCPBOM
BADHANTE, NDHHMMACTCA B KAMCCTBS OOPASI. C HOHl CPABHHBIOT BCC
ocTambibic. OGBIMHO B STOM BPHAKTE POCT TPHGA Nopoukii. Ha cpesay.,
FC HCKTIOMCH TOT WM HHOW ICMCHT MHTAMIA (0COBCHHO TP GOTBION
NOTPEGHOCTH B HeM). IPHO HE PACTCT H.IH PASBHBACTCA O4CHb CIAGO

Xoo evnoanenus pagom

1. Tposemme miyazbhyio oucHky pocra rpuda. Orverste
COCTOAHI KybTY b FPHOA:

) NADAKTCD MMUCTHS — CRUIOUIHAS TUICHKA I OCTPOBKAMIH.
IUIOTHAS WM CTYICHHCTA, CKIATHATAA WK FTATKAS:

) CTIOpOHOMICHHE — OGITBHOC IWTH CTAGOC, IPETHC W HETPETHE
cropanrii. 3apicyiiTe BHEIHII B KY.TBTY P

2. Oraennre Grovacey rpio.

JUT STOTO Ha AWATHTIICCKHX BECAX B3BCCHTE MYCTHIC GYNAAHBIC
(DWISTDL TPCIRMPHTCIBHO BHCYUICHRHE 10 TOCTORHHON MACCH (BeC
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anmTe). # BerapsTe B BOpOmKH. OTKpOTE K0AGY M MPOPHITPyiiTE
cozepaunioe vepes QusTp. OTICICHNAL OT KyABTYPATHHOI AHIKOCTH
GHOMACCA TPHGA ABIIETCH MATEDHAION JTA ONDEIEICHI MCCH CYXOTO
smeaws, Tlocic  (MASTDOBINI JNCPSTC 00BN  KySTYpATBHOI
HUIKOCTH 1 0BT 10 30 Ml HCTHATHPOBAIHOfi BO0.

3. OnpeteaTe MACCY CYXOTO MM,

JUist 37070 PHALTPEL C GHOMACCOHi TPHGA MOMECTHTE B CY IIMBHELT
wkad) mpw TexmepaType 130°C W 40 NIH (10 TOTHOTO BBiCY INBANIA).
3ATCM (LTBTPB TCPEHCCHTE B HKCHKATOP ATH ONTIKICHHH Ha 10-15 Mitk,
TIOCAE HETO BIBCCHTC HA AHATHTHYCCKHN BECAN. PA3HOCTH MEHKIY MAccoil
(pHIBTPA € CYXHM MHLCTHCM H MACCOii MYCTOrO (PHIBTPA ABIACTCH MACCOil
CYNoro Mimenns (Y, OGPAOBABUICIOCA 33 MCPHOL KY-TSTHEHDOBAHHS
pHGa B TepyiocTaTE:

o My
A€ X'~ MACCA CYNOTO MHICTNS, T M~ MACCA MYCTORO (uabpa, T M, —
MACC (THTPA C BHCY WICHHBIN MIHICTHN, .

4. OmpelCTHTE COTCPHANNE CYNHX BOICCTB B KYTHTYpATBHON
KIIKOCTH C TONOUISIO PepaKTOMETpa.

5. Onpezemire pH B KyTSTYPATBHON AWIKOCTH C MOMOMBIO PH-
verpa.

6. Ompeaeawte wonoueckuii xosguyuenm ~ oTROmCHTE
MPHPOCTA GHOMACCH FPHGA K KOTHTECTRY MOTPEOICRROTO CYOCTPATA.

Ha OCHOBAMWN MOTYMEHHMIX MWW AT KIKTONO BADHAHTA
‘paccumTaiite skonorreckuil kosgduuenm (¥) o dopuye:

yo XX,
S-S,

s ' KoHOMIECKHH KodpipweHT: \  MacCa CyXoro Miem, T: X,
~ MACCA TIOGCBHOTO MATCDHATA, T: S~ KOMICHTPAIIMA CYXHX BEUICCTE
mimatensioii cpene, %: S, - KOMIGHTDAWNE CYXHX BmECTB B
Ky Ty patBHO ARAKOCTH. %

Tax kaw X, 4ACTO GHBACT MPEHEGPFACNO VA0, TO

Taki OBpaROM.  konOMNeCKUll  KoMungucm  WIH  BHIXOZ
GHOMACCH! MOKATHIBACT MACCY KICTOK MPOIY IEHTA KA CMHATIY CyGCTpaTa.

7. Onperemmie OGHIO CKOPOCTH POCTA  MMKPOOPrAHSMA-
mpoayuenTa. Ofigas cropocnth POCTA MHKPOOPFANICMA-TpOAYLEHTA (1)
XPAKTEPHIYETCA  AGCOTOTHM  NPHPOCTONM  GHOMACCH 30 CmHIY
Bpexe:
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OB CKOPOCTS PocTa, 1/GyT; X ~ MCCA HOCEBHOTO MaTepHANI,
(- KONCIMA KOMUCHIDANA OMOMACCH. T frf; — BpeME
Ky ISTHBHPOBAHIL, Y.
8. Tlonyennsic pesy.mwTars sanecure » rabmy 1.

TaGama |

Pesy mwrarst ky msTHBHpOBAIS Aspergillus niger 1 momHoi 1
HCNOHBIX IHTATEIISHbIX CPEADY

Conepranic

K

o mapnanma
/100 Mmx
xoadpmment

IroHOMHEC]

Macca cyxoro vmmems,
Obwax cropocTs pocta,
reyTian

Ky TBTHBHDOBANHS

£
S
H
H

3adanue: MPUTOTOBHTH MHTATCILHBIC CPbI PASTHYHOTO COCT:
A1 Ky IBTHBHPOBAHIS MUKPOOPTAMIINOB It “ICCSTS HX Ky BTYPOFi DI
Aspergillus niger. OnpereIuT SKoHOMICCKIH KoXDPHINCHT W 00Uy
CKOPOCTS POCTA MpOAYLICHTA. Ha OCHOBIHHN N0 YICHKBIN JAHHIX CACTATS
BBIBOI O HCOONOTNMOCTH PASIMHBIN MHTATCTOHBIX SICMCHIOB T
HOPMATBHOTO pocTa TpHOA Aspergillus niger W 05 0GOOCHHOCT
DATBITIA B OTCYTCTEHH [HGO MPH AOTIOTHITCHOM BHCCCHHH KAKOTO-
TG0 HCVCKTA MHTARHS.
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Kowrposibic Boupocst

1. Ymo maxoe numamezvnas cpeoa?

Iepesuenume ocnoanvie mpeGosancs k umameseiin cpedas.

3. Kaxue npumguner nosoxems & oenosy  kiaccuurayiu
numamenneix cped?

4. Hasomume ocnoante munss mumamenvinix cpeo. T wezo ux
ucnarssviom?

5. Umo maxoe cybempam?

6. Karue ucmosmui y21epooa ucnoisyiom @ Suomexnonozueckon
npouseodcmee?

7. Kaxue ucmounuxu asoma yeaausaiomes suxpoopeanuzvas?

8 Kax anocumes dhocgbop & numamensnyio cpeoy’

9. Kakux ofpasost o mumame:isnbie cpeo Gs008m uemosniusi
aumanunos u sukposiexenmos?

10. Kar onpedersiom codeprcanue cyxux sewgeems o numanes
epece?

1. Kax onpeoexsiom wacey eysoco suyeaus cputa?

12. OGwachume, wmo  oswasaem  nowsmue  «oKoHoMUYeCKUR
Kosuguenn, kak ezo paccaumant?

13. Kax swaucumy obigyio ckopocims pocma Muxpoopeanusma —
npodyyenma?
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PA3JIET 2. BHOTEXHOJIOTHSI OPTAHHYECKHX KHCJIOT
Pagora 6. Toaryuemne YKCycoii KnC10TH1

Hew  padomw:  wasovcrso ¢ KownomewTamn
GHOTEXHOTOTIIMCCKOTO MDOLECCA ~ MDOIYICHTON, PEIOM H NPOAY KTANH

padomur Wy mGopatopusie 08I
Ky TSTHBHPOBINI  YKCYCHOKHCTLX GAKTEpHIE, ONPEICTNTS KOTIECTSO
OGpaoBaBICIiCA YKCYCHOT KHCTOTEL
Odopydosaue, mocyda, peaxmusi, Mamepuaist: ABTOKIAB,
‘TepmocTaT, PH-METp, MHKPOCKONEL CHMPTOMETD, KOHHWCCKHE KOTOM HA
500 s, Mepric wHHADH, CTakast Ha 50 100 w1, manerin a 0.5 n 10
ML, MPCAVCTHBIC H IOKDOBHIC CTCKTA, CIMTOBKH, CTCKIAHHbIC NATOUKH,
GAKTCPHOJOTHNCCKHE  TICTAN,  NPOMIBATKH,  KIPAHIAI 10 CTEKAY,
(HABTPOBATHHAN OyMATA, MMHCPAIbHAA CPeta TTOMUAHCKON, STiHIOBbII
cnmpr, xaopua eaesa (). pactsop (eroadmascuna 0.1 H pacrsop
NaOH, 10%-+wii pacreop coas, . TpeNCYTOMHAL  KYIBTY,

Acetobacter aceti ua #uaK0ii Cpeze, CyXO€ BUHO.

Kpamkue meopemuneckue nouoveenus
Tl OTyNCHIA MMCBO VKCYCHON  KUCIOMIE  MCTIOTBICTCR
CHIOCOGHOCTS  YKCYCHOKICAbIX  GAKTCPUIt G TIOMOWIBIO  (hepyeHTa
AKOrO THOKCILIATbI OKICTATS STHIOBbI CTIT.

Hpooyuenmr yxcycnoit kucoms

CIOCOGHOCTEIO MPCBPALLATS STILIOBBLI CIHPT B YKCYCHYIO KICAOTY
OOTLTAOT DAVINMHBC BIIS VACYCHORUCIBY  GaRmepuil, THIHBM
NPCACTABHTEICM KOTOpHIX ABIACTCA .Acelobacler aceii. ITo GeCenOpoBHIC
IDANOTPHLITE IbHBIC NAT0YKH, OOMFATHBIC ApoGh. HEpeako oopatyior
WMBOTOWMOMNBIC (JODMBI B BIIC DAVIVTBN. DIIBCTRICHNBX ILIH
HATCBILIHBIX OOPAOBANHT B CTAWMOHADHOR KyasType Aceiobacter aceli
DACTET KA NIOBEPXHOCTH CPEb, OOPAIYS TOKYHO HCAHYHO IICHKY. KOTOPAs
10 MEPC POCTA OMYCKACTCA Wi HO B BILIC XIOMBCBIHORO ocatia. [Tpi
DOMIBOICTACHHON  KyTSTHBHDOBAHWH B LIYOHMMBIX  YCIOBMAX
~HCODNOAMMO GeCTIEpEBOIiHOC APHPOBNHC, KPATKOBPCNCHHMC ICCPHIBH B
NOZAC BOVIYX) NHBOMAT K rHOCTH KyAbTYDH. [IaTouKa AKTBHO
pasehsacTes  mpn  Tewmepatype  20-22°C.  WAKAWIHBACT B Cpeie
KOHUCHTPAILNO YKCYCHOH  KICAOTH 10 %, BHICDAWBICT J0BOTHHO
'BHICOKYIO KOHUCHTPAINKO CIHpTa — 10 9-11%
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TIpH IPOMBIILICHHOM MOAYCHHN YKCYCHOH KHCOTH HCTIOTYIOT
Bacterium schutzenbachii w Bacterium curvum. o rpavoTpmiaTe Bibc
CTI0POOGPAYIONIIE MAOUKH, CHATAEHINME ATYTHKAMS. PANEDOM 0.4-0.8
o,

Hil AUOHCIGTOIHOCTS  yKCYCHORNCIMY  Gaxtepiii  Gombimoe
AR OKIIMBICT pearyus cpeow, Ommvaomsii pH 1 wx pazsit
HANOMMTCH B MpeAEIIN 3.0-32, OTHAKO WIGHTOK YKCYCHOI KHCIOTH B
COpuKHBICMOIi  CPEAC  VIHCTACT AHINCICATCIBHOCTh  GAKTCPH
npoxyuentos, Tocne wasomiemms 8% YKCYCHON KHCIOTS passiTie
GakTepuii MMEMETCH I 1pH COEpANIH 12-14% KICIOTH NOIHOCTEIO
npexpamacTes, T CONPAHCHIA CCTECTBCHNOIi HCTOTH GAKTEPHATHHON
MY TAUMI OITHVTSHO CHNTOCTCA KOHLCHTPALI KICIOTH 0K0T0. 10%.
BiaAubi NOKASITCIC ABIICTCA  NPCACTHHAA KOHLCHTDALNS CIHDTA B
cOpawkmBacyoi cpesc. Sl Bacterium schiitzenbachii owa cocrapmer 6-7
6. %, A Bacterium curvim ~ 914 6. %.

Texuo:102us npoU3e00CMea yreycuoii Kuciomsi

Tpoxsuusiennoe npoussodcniso YKCYCHON  KHCIOTH  BKTIONACT
e AYIONIE TEXHOIONIHECKHE CTANME

1) 101y CHHE NOCEBHOTO MATCPHATA,

2) NOATOTOBKA NHTATEILHOM CPEBL,

3) YKCYCHOKHCII0¢ DPOKEHHE;

4) KOHUCHTPALIS U PO'SIHB FOTOBOTO NPOYKTA.

MI3BeCTHBI TPH CTIOCOGA NPOHIBOICTBA Y KCYCHOM KHCIOTBL

Opacancknii — (ppannysesmii),  wam  MeLIeHEBI  CnOcod.
OKHCIGHHE BEACTCA B CHICUHATLHBIN HaHIN. FICXOMHIA NHTATE IbHaA CPeT
COCTOHT 13 2%-HOii YKCYCHO KHCTOTH 1 4%-HOTO CYNOTO Bita
KPETOCTHIO 9-12%. 3APKCHHE YKCYCHOKIICBNM GAKTEPIANH IPOHCSOIHT
CAMONPOISBOMLHO I3 BOAYXA. BPOKCHIC BEIYT mpi Temneparype 30—
20°C. CHKIA TMICPATYDY K KOHILY GOACHMA. B KOHC GpOACHHA
TONYHAIOT YKCYC € COACPAANHEM 5-6% KHCIOTL. YKCYC. MOYHCHHbIT 10
OpICaHCKOMY  CHIOCOGY. OOTATACT. TAK ¢ KAK M BHHO "GyKeToM".
MPHIOIINM €My BHCOKOE KASCCTRO.

Hevensiit, wm  Gwcrphili  cnocol.  Okicienne  crnpra
NPOHCNOIHT B OCOGHIN TCHEPATOPAN WM HAHAX. SATOTHCHHIX OYKOBbIMIH
CTYKINH, HA KOTOPBIX OCCASHOTCS YKCYCHOKICHE GAKTCDHH. BoTbuias
TIOBCPXHOCT CTPYKCK COSTACT JUTA GAKTCPHIt NOPOUIC YCOBIA ADPILHH.
Tlepea HAuATOM MPOICCCH CTPYAKH MPOMHTHBAOT YKCYCHON KHCAOTOlL
3aTM B HHX BHOCT 3ATOP (THTATTbHYI0 CPCY). MPHTOTORICHHYIO I3 6%-
HOFO YKCYCA 1t 3%-HOTO JTHI0BOTO CTIApTA. [10C7C OKHCACHIA TOTY AT
YKCYC. conepRanunli 9%-HYI0 VKCYCHYIO KHCAOTY. 3ATOP. OKHCIAACH,
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OamoBpeNenO (HIKTPYeTCs “epes Ik e GyKomsie cTpy . Exetentio
HOAYUEHIYIO YKCYCHYIO KHCIOTY [ETHT HA ABE HEDABHME HACTH % €ro
AT 1 PHIGTOREHIE HOBOTO 34TOPA i ¥4 — 1 PAc(aCOBKY

Henpepumibiii  cnocol  yKeyenokncioro  Gpoenns
SYGUION IPOMONNON KV IBIUGUPOGNII YKCYCHOKHCAbX GAKTEpHI B
GaTapee NOCIEAOBATE L0 COCTMHCHNbIX ANTAPATOB. B MPOMMULICHHOCTH
YKCYCHOKHCIOC GPOACHHE NOBOIAT B GaTapee, COCTOAWEH ) maTi
ToCIcaoBITe LHO  CocAMHCHHb  (epyeTopoB, [ JTOrO  criocoGa
HAWIVHIINM ChipheM T YKCYCHOKHCTBIY GAKTEpHii SBIHCTCA omiioaviil
Chupin, mOAYMCHHI W3 CPHO-KAPTOMEILHOIO CHIpLA. Bhpammsanue
Gakrepuii BeayT mpu Tenmeparype 28-37°C np pH cpeast 2
‘KomueHTpawH crupra 7-15%.

TTeped ponusom YKCYCHYIO KHCIOTY 0CGenLIAioN, TPOIYCKAA YCPe3
.10/ GeHTOHITa, i GSHTOHHT AOGABIAIOT B YKCYCHY 10 KICAOTY, TYAD AC
'BHOGHT HEMHOTO JHNOHHOIT KHCAOTSI. TI0CC ICPENCIIHBAHILA NPO3BOAAT
OTACCHHE YKCYCHOI KHCIOTHL, MPOYCKAs ee tepes (iibtp-mpece. His 100
1 GeIBOAHOTO CIIMPTa 101y ak0T 75-90 K YKCYCHOR KHCIOTH.

i3 miosapnvix dhop YKCyCHOIi KHCAOT WBCCTHBL: CTONOBBIH YKCYC
(6 m 9%). umcras munesas (70-80%). wucTas ykcycas (70-80%).
Gessoaman win acas (98-99,8%) KuCAOTEL Jl1s moAyHCHI CHOIT
CCOMINM  WIN ACIANON  YKCYCHOH  KHCIOTH  VKCYCHYIO  KHCHOTY
KOMICHTPUPYIOT C HOMOMBIO peKTH( KA.

KpOME NIEPEHHCICHHEIN TOBAPHBIX (JOPM, B KyTMHADHH LINPOKO
HCHOABSYIOT  bpyKmoeniil ykcye. DPYKTOBBE YKCYC OTIMYACTCH OT
OGBIMHOTO Y HHKATDHOCTBIO ICHCGHBIX CBONICTS H Y MBHTE ThHbIM HAGOPOM
KOMIIOHCHTOB, TAK KiK B HETO NPAKTHYCCKH OC3 NOTEPh NCPENOIAT BCC
NOACSHbIE BOUICCTBA (JPYKTOB (MAKPO- . MMKPOMICMCHTBL BUTAMMIL.
(ePMCHTBL AMMHOKICIOTHL Y KCY CHAS. NIDOMHOHOBA, MOTOMHAS. THMOHHAA
1t APYTHE KHCAOTHE). B TEXHOIOMHIO IO YeHIS (DY KTOBOTO YKCYCA BXOAT
CTAINM  WACIBCHIN CDA. UDHIOTOBICHIE CYCTA.  CHHPIOBOTO
GpokcHis, (MIBTDALIN  (IPOUCKWBANIA) OPAKKI YKCYCHOKHCIOTO
GposkcHis. OMTHMATHHOH A% DOCTA YKCYCHOKICIBIN GAKTEDI CHHTACTCA
TewncpaTypa 26-28°C.  Uepes 23 MOCAIA  AMSHCICHTCIBHOCTH
YKCYCHOKHCIIBIX GAKTCPIii BHHHBLIi CPT MPCBPAILACTCA B YKCYC, KOTOPHIi
OTNMACTCA HATYPATBHOI MYTHOCTBIO 1 4POMATOM (PPYKTOB.

Bapuan 1. To.1ysente yKCycHoii KUCIOTEI 1A CHHTETIECK

cpese Jloiinsmeroi

Jl mepausanns Aceiobacter aceti B TGOPITOPHSIX YCIOBHIX
HemoT3YETCS MiHepaTBHA Cpea JToUAHCKOl CeAYIONEro CoCTaBa, T/
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(NH)HPO, — 1.0; KH:PO, - 0.5; MgSO, ~ 0.5. Herommmon
CayaaT STHIOBL CIUpT, JOGABMICNB CREANCENO B KOMINIECTRE 0.2
0,3% or 0Brema cpes.

Cpea paBIIBACTCA TOMKINN CI0CM B KOMITICCKHE KOI0H C BATHBM
npoGiain. JLpi HCeR HCIOTBINCTCH ABYX-, TDENCYTO KyIBTYPA
Acetobacter aceli wa xwaxoii cpee. Bupauusanse seaerca npi 30°C 5
Teuwcnme 5-7 Cylok B KOHUC ONMTA OMPEEIACTCH  KOTINMECTEO
OBpaoBaBICIHCH Y KCYCHOI KHCTOTH.

Xo0 ovno.unenun pagomo

1. B 4 KoHMECKHE KOAOBI BMECTHMOCTEIO 500 M BHecHTe 50 M1
cpest JlofiuAKCKoi.

2. Onpeteare pH cpeast npi oo pH-verpa.

3. KoaOwi O Cpeaavk, SIKphiB BTHOI NPOOKOH M OyMAAHEN
KONTMKON, NpOCTCpHuMSYITC B ABTOKIABS B TedcHMe 30 MHH mpH
Tenmeparype 121°C.

4. B OxKICHHY 10 CTepITBHy 0 cpesty JI0iHCKoli BHecHTe 0.5 M1
TIOCCBHORO MATCPHAA, J0GABBTE 2-3 KarLn 96%-HOTO STHAOBOO CNpTA,

5. Konow novecire 5 Tepaiocrar pu 30°C. B cpeay Jloilwmmcr
RCHEBHO BHOGHTE 23 KArLs 96%-HOTO STII0B0TO CINpTa.

6. TlepByio K0AGY HIBIEKIIC 13 TCPMOCTATA HEPC3 CeMb 2K

7. Omumre K1ty patbhsie npwaks Aceiobacter aceti (wamsue
ILICHKI, ¢ B, OCAIOK, HAN M T. 1) i MUKPOCKOIMACCKYIO KIPTIIY
(popy, paep Gaxrepui).

8. OTICIMTC HAKOMHBIIVIOCH OHOMACCY (MIBTPOBAHHCM Hepes
CRIATATHI (ILTBTP.

9. Onpeaeaure pH (iwtsTpata npi nosowu pH-veTpa.

10. TIPOBEAITE KAYCCTBEHHYIO PCAKIIO cHyto kucaoty. Jln
91010 10 M1 (MISTPATA MCpEHCCHTE MUICTKOH B Crakan Ha 100 s,
soGassTe 1-2 Kawam dexoadraiensa m Heipamsyiire  10%-Hsii
PACTBOPOM COZbi (10 MOMBICHHS YCTOMMHBOI B1¢HO-POOBO OKPACKH).
ECIH B (MIBTATE NDHCYTCTBYCT YKCYCHAS KHCIOTA, TO NPH 00ABICHIN
pactsopa xiopima caesa (Ill), PACTBOP MpHOGPETET KPACHO-Gypoe
OKpAIMBAHIC BCACICTBIC OGpas0BAHHA AtieTara skeesa (111)

1. OnpeacTHT KOAMYCCTO OGPAOBABIICHCH YKCYCHO KHCIOTH
JL 570K0 OTMCPBTE HAETKOH 10 M1 (HISTPATI H IEPCHECHTE B CTaKAM Ha
100 7. loGasste 10 a1 Bost 1 2-3 Karuam (hewoadrancuna. Turpyiire 0.1
W pacraopom NaOH 10 mosicus ciaGo pososoii Hemeucsmomei
OKpACKH. 3ATHUINTE KOIHCCTBO WIPACXOTOBINHOI LICTOUH.

KomiceTso o0pasoBapuiciics YKCyCHOH KHCIOTH BBIHCNTE 10
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0,006 1/, x100

VL
e ¥~ rommecrso oSpaosasmelics yrcycuoil kuciors, % 1i —
xomrectso 0,1 1 pacTsopa NaOH, MOMEAMEro Ka THTPOBANHE MPOGEL M,
V' — KOJMHCCTBO Ky.ILTYpASHOI AILIKOCTH, BUTOI 211 THIPOBANILA, M,
0,006~ xomriectso (r) i Knca0Th, cooTercrayiomee 1 v 0.1
pactaopa NaOH.

12. Ocrapmmees koG merarTe w3 TepyocTara wepe 14, 21 1 28
ncii n nosropure mn. 711

13. Bee nomyenie pesy TS CreuTe B Tadmmy 2.

X =

Tabmua 2
Pesymsrinst kyawTusuposaruts Acetobacter aceti K cpese

VT i
i,

I T I R
e ]

14, TlocTpoiite rpaKi ABHCHMOCTH HAKOMTCHIS YKCYCHOI
KHCTOTH 1 YpOBHS PH OT ATHTRTLHOCTH Ky THTHBHPOBANIS.

15. CaemaiiTe BHBOX 00 WHTEHCHBHOCTH HAKOMTEHTS YK
KHCTOTH B 7IGODATOHMN YCTIOBWSX B MBHCHMOCTH OT BPEMEHH
KymsTHERpOBAHIS | cetobacter aceli wa maTe ko cpese JIoIHCKO

Bapmant 2. THo:rysenie GPYKTOBOIO YKEYEA I3 Y3010 ha

oz Bumomens pagoTh

1. TipuroTossTe cyxoe BilO ¢ KOHNEHTpAWNEii Cupra 6-7 06, %
JL11 3TOFO ¢ MOMOIISIO CHHPTOMETP OMPeIETHTE COTEPAAHE ATKOTOT
0BT €10 KOTHYECTBO A0 TPESYEMOro myTew A0GAMTeNI Kimsenoli
BOIONpOBOHO BOTH.

2. B koa0m muccminvocTsio 500 M1 mnmmapow maxciie 100 wa
NOATOTOBICHOTO CYNOTO BHIA. BHECHTE WICTKO 1 M HOCEBHOTO
MaTEpHATA H 3AKPOIITE BATHOH NPOGKOIE.
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3. KoaGu novecrie » 1epwocrar npw 1ewneparype 30°C. Jasee
bmoasiiTe paGOTy COTIACHO My KTAM 615 BapianTa .

Sadanue: mpowmecti saces muTATCIBHOR cpensi JIORIHCKOH
KyASTYPOR Acetobacter aceti W Ky TSTWBHPOBAHHC NPOIYLCHTA, OHCATS
KY/ISTY PATSHbIC DHSHAKH TDHGA; Oy 4TS (DDYKTOBBIH YKCYC I3 CYXOTO
BUNZ OUPCICINTS KOIMIECTBO OOPAIOBABIICHCA  YKCYCHON KHCIOTH
BBUIBUTD JABHCHMOCTb YPOBHA PH i HAKOIICHHS YKCYCHOI KHC/IOTBL H OT
UIHIEISHOCTH Ky I5THBHPOBAHIS IPOY CHTI.

KOHTDO:TBHBIE BOMPOCH!

1 Hovewy  opeamuseckue  kuciomw,  noiyeennsie
NUKPOBUOIORINECKIN  CUME30M,  npeOnoumUMETsHee UCROTb306aMb &
PUIQGOI NPONNIULICHHOCTIL, WeM KUCTOMb, NOTVNCHHbIE OP2GHINECKIM
cunmeson?

2. Kaxite Mukpoopoanuz»ie: a1500mCs. npoovjenmasu. VKeycHoi
Kuciome?

3. llpuseoume  ypaanenne npoyecca  ofpasoaanus  yKcycHon
Kucaome.

4. Hepesucnume  mosapivie dopiiei vicycnoit xuciomei. Hex
omusaIONIES mexnOnO N noTyeIUS pasTib mOsapibLY opy?

5 Kax npousaoounics  avipauueanue  Acetobacter  aceti @
naGopamopuerx yeiomusx na cunmemuseckoit cpeve Joignckon u na
ocuoae eyxozo aina?

6 Iepewenume wasmyparsusie u sopdorocucexue npusnaxi
Acetobacter acett.

7. Kaxue daxmopes amiom na npoyecc  symsmucuposanus
VKCyCHORUC b GaKmepuil U Koneciao  06pas0Ganencs  yKCyCHoil
Kucromer?

8 Kaxoin cnocol ucnomwsyion ons nposeuuieniozo nosyseni
VKCYCHOR Kuciombi? e OH OMUNGEMER OM UCTOIIVEN panee
enocotos?
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Paora 7. Toyseine GE3LIKON0.ILOO HAIKTI HPiE
BRIPAUMBARIN KOMILICKCA MEKPOOPIAHIIMOB “aiiloro rpuba

Henn paomur: 03WAKONHTCA ¢ CHMGHOIOM NHKPOOFANHINOD B
PHDOZE 1 HCTIOISIOBAMNEN STOTO ABICHIN B NPAKTIICCKIN LETAX AT
Oy CHI GEFAIKOROBHOTO HATHTKA.

adauu padomsr: nony Ty WaCTOl waioro rpuGa; ompesemHTs
(PUIMKO-XIMIMICCKME W OPFAHOMIEITHUECKHE  CBOCTBA  NOTYCHHOTO
wanTKa

Odopyoosanue, nocyoa, peaxmusst, mamepuaisi: pH-veTp, Bech,
IINTKA, KIIPOHOBOE MM METAUIHECKOE CHTCHKO, CTEKTAHHSII COCYX
(Ganka) ma 2-3 1, koaOB Ha 250 a1 koiGH cO mwmdom ma 250 i,
Crexummmbie crakans Ha 50. 100 wa, OGpATHB XoIOULIBHIK, GiopeTi,
NepHbIC wiMDb, mneTkH A 5 1 10 . 0.1 n | . pacrsopsi NaOH,
H:50., pactsop hesondyrauicina, Harpokas wisecTs (enech CIK0r0 Karpa
NaOH u rawcnoii wsecrn Ca(OH);). “ail, ACTIIMPOBAMHAA BOZ.
CaNapOH (CANA). MATOHA Ky TSTYPA HAIHOFO rpHGA

Kpamkue meopemuneckue noioveenus

B pHpOZe WIMPOKO PACTPOCTPAHEH CUMGUO3 MUKPOOPLGHUZNOG.
Jlakmoe ABIcHUC MOAMO WACHONATH 6 valHoM cpube. B KOTOPOM
COBMCCTHO PASBHBAIOTCA OpOCHCil (APOIINCBLIC TPHGKI) M YACYEHORUCTbE
Gakmepuu. Taxus OOPAsoM. Hailwsil 2pué — 370 KyIBTYpa IBYN
OHOBDEMEHHO AHBYILUX  MHKPOOPIIHIINOB, OGPAsYIOWNX  TOICTYIO
CAMSHCTYIO IUICHKY Ha MOBEPNHOCTH MOZCANAPCHHOIO HAIHOTO HACTOA. B
PESVIBTATE HX KHSHCICATCIBHOCTH M OOPAYCTCH “aiiMbiii  Ksac,
PHOGPETAOWLI CIICTK T HPOBAHHbI KHCOBATO-C Tk BRYC. B Gattke
TOTOBOFO 4aHHOTO HACTOS MOKHO BILICTb, 4TO HA OBCPXHOCTH MPOIPA4HO~
By POBATON AUIKOCTH €ILTABACT TOACTH THCK: CBOPXY — 0L, ILIOTHbIH
L GCCTALINIL, CHIrSY — CePOBATB 1 Phixbiit, Hay Hoe Hasane waiisoro
TPUOA — MeVIOMiYem — 0BYCIOBICHO CXOICTBOM € MCAY 0.

Teno waliKoro rpuGa MpeCTABIICT COBOIi Koo OpoHCeil 1t
VKCYCHORUCIbY  Gakmepuil. [[poXcucis, HINAOWIC  HWAHION HACT
C0eBHII TPHOA. nepepalanbisaion COICPRIMMIICS B PACTBOPE Caxap B
CIIMPT i YIICKHCIIbIIT a3 (MOKCIT YIICPOIA). TEM CAMBIM MOATOTABAHBAA
MHTATCIRAYIO CPCAY ATA YKCYCHOKHCTBIN GAKTCDHH. KOTODHIC CKICCHI
eIy CGOli 0COGIM BEIICCTBON. H O0PASYIOT BEPXHIOI, TIOTHYHO YaCTh
piGa.

COCTAB  VKCYCHORUCIN  GaKmepiiit HCOTMHAKOB.  TOSTOMY
BHPAGATHIBACMHIC HAMH BOUICCTRA HCOTHOPOIHH. ONH I3 HHX OKHCIHIOT
0GpasOBaHHBIi APOKANH STIIOBIH CIUDT B YKCYCHYIO KHCIOTY. ApYTHE
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MPBPAIIIOT CAXAPOY B IAUOKOSY M (PYKTOTY M OKHCISIOT MOHOCANAPA 10
FHOKOROBMY  KiCAOT.  OGPHIOBIBNCCH  KNCIOTH  HCMOALIYIOTCH
POACKAMH UM CHITEId BHTAMMHOB. HEOONOMMMBIX /UL PAIBHTHA
YKeyCHORNC bty GaKTepi

TIpCATOMINOT, 'O KOTOWMH  AOAKCEH  IDHOKOD 1
YKCYCHOKHCIbIX GAKTEPHii IPOHIOULTH OT MHKPOOPrAMIHIMOB, HACSIIOLHX
nowBst TIPHMOPCKOTO KPAs, KOTOPHE C METHANIIMMH ACTHIAMH JMTH,
DI K KOPHAM ACHBCHS 1T KONITHS, NOMAIATH B HACTOM. B
GIArONPUATHELX YCIOBHSX ORI GYPHO PANMHOIKAICE, OGPAIYA KOTOHMIO B
BHZC IICHKH HA MOBEPXHOCTH JKHIKOCTH. BEPOATHO, TAK I BOMMMKTA
KySTY PO S0iiHOFO FpHGA. KOTOPA KITEM PACTPOCTPAMILIACS HYTh TH He 1O
BCCMy JeMHOMY mapy.

Bo wmor amekax EBportsi HACTOil “aiiHoro rpuGa nposacrca n
ROTBINCTCH GOSN NNy IMPHOCTbIO.  KOHLCHTPIpOBAMHSI i Hbiit
PO, sanarckToBansi B Tcpyamnn nox wsammes  <Kowoykay,
CONPAHACT BC HCOONOAWMBIC AKTHBHBIC BOICCTBA MAHHOTO TPHOA, 5
HCKIIOHCHHEN YKCYCHOT KHCIOTS H CIHTa.

Cocmas nanumxa wainozo sputa

VYCTAHOBACHO, MTO B COCTAB HANMTKA 4AiiHOrO rpuda BXOAAT
CICCTB, AUSHEHHO HCOGNOIMMIC 114 OPFAMIIINA “COBCKA: UMANNL!
(C. rpynmet B, P u D); opeanuseckue kuciomvi (YKCYCHA, LIOKY POHOBA,
BCICHIA,  MOTOUMG, TMMOMNAR), hepMenni  (KATATARA,  AMITAN,
mpoteasa, aunasa). Kpome TOro, B HEM NPHCYTCTBYIOT GHIMUGHOMUKY,
NOJABMIOUNE  PASBUTHE  CTADHIOKOKKOB, ~CTPCITOKOKKOB i IYTHY
BakTepuii,

HauGoice GAArOTBOPHOC BAWAMHC HA OPFAHHIM  OKAJBIBACT
THOKYPOHOBAA KUCIOMG, OOTATAOIAN 1C3HHTOKCHKAUHORHBIM ACTICTBHEM.
[0:104HaS KUCIOMA YHHMTOAICT BPCIHYIO MHKPO(IODY KHINCHHIKA H
Hopyamisyer  cro Gy Uaitnsii G sddexrusen  npu
4TCPOCKACPOE. NOPOLLIO CHEMACT OBHILICHHOC APTEPHATSHOC TABICHIE,
ClI0COGCTBYCT YMCHbUICHIO H JHAC NPCKPALICHIIO TOTOBHOM GO,
HOPMATISYCT CON.

JLut MOy CHHS HAKGOTCe KACCTBCHHOTO HATIHTKA CACIYCT GpaTh
TOTBKO KHTAMCHYIO BOAY. TAK KAK BOIA H3-TIOL KDAK COICPAT MHOTO
KaTbi, KOTOpHI B KHIAMCHON BoZC BHIATICT B ocaok. Kamsiil 5
HCKHTIAMCHOH BOZC COCTMHACTCA C IIIOKY POHOBOIH KIHCIOTOR, OGpasys Ha

2 COCY 1A 0CAI0K FTIOKOHATA KATHIA.

Sawsrrne 1. TIOATOTORK MNTATETLION CPETLE I MOCER KT TY Db
<aaiinoro rpuca»

45

1 marcxml Mokasatb Bce

21:42

4 o
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 23°C Smoke 04.09.2022





image1.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuinaaran Grotexror X @ Mpuicnaaran Grotexro

& > C A He3zawwweno | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowed=y

MMHHCTEPCTBO OBPA3OBAHHS U HAYKH PO
AIITAMCKH#1 FOCYIAPCTBEHHbI YHUBEPCHTET

BHOJIOT MYECKHH ®AKYJIBTET
I (TPOMBHOTEX»

JLIL Xaebosa, HIO. Cepancias, E.C. STnenko

TIPUKJIATHASI BAOTEXHOJIOT U
JlaGopaTopHblii NpaKTHKYM

Vuebnoe nocobue

Baprayn
Vaparenscrso
ANTAlCKOTO oCYAAPCTBEHHOTD

yHuepcuTeTa
2016

1 marcxml Mokasatb Bce

= 3 21:06
f o ° A O G yC
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 24°C Smoke 3 & 04.09.2022





image46.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuknagsan 6rotexsor X @ Mpuknagman Guotexo: X =+

& > C A He3zawwweno | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowed=y

JUs TOrO MTOGM MOAYUTH KaMCCTRCHMM <cidiimuii TG,
HCONOMNMO  TWATCABHO  COGMIOITH HCTOTY  HA CTLIAN  ero
npHrOTOBACHIML JUIH COMAMISN ONTHVATSHbX YCIOBH PCKOMCHIYCTCH
KOHUCHTPAWS Caxapa B HamITKe 10%, TEMICPATYpA OKPYAMIOUICH CPest
25-30°C, NPOAOTKITEISHOCTS HACTAMBANI — 12 HeeM, OOTTELHbE
KOMIOKCHT AJIKOCTH, B KOTOPOI PAIBHACTCH IPHO, — CONapOt)
(HCTOWUK YIICPOI) 1 HACTOI 403, KOTOPHL CAVAUT HCTOMHMKOM
OTHCTBIX BEUECTS 11 APOAGKEHL 1t YICY CHOKHC IBEX GaKTEpHiL

Xoo ssnonenus pasoms:

1. Boxumsure 1 1 B01bl, 10GBETE B BOAY OXHY “aiyio J0KKY
(B OZHH MAKETHK) Sast.

2. Yepes 15-20 MHK, KOTTA PACTBOP HACTONTCA, OGABKTC B Hero
100 r caxaposi (CANAPHORO MECK:), THIATETEHO MEPENCIIATE, OCTYNTE 70
Tenmeparypet 25-30°C.

3. TloaroTomexmsli pacTa0p OT(hTTpYiTe epe’ KAMPOKOBOE Wit
METATIIECKOE CHTENKO HEOCPETCTBCHHO B MOITOTOBTCHRYI GAHKY
(o6mexow 2-3 mimpa).

4. BcouTe B noaroromicili valikkiii pacteop ciofi waiinoro
TPHGA, OTICICHHOTO OT VAC PACTYIICTO M HCTOTHIYENOTO B KANCCTEC
MATOUHOIH Ky TTYPH Hai{HOTO TPHOA. Ky THTHBHDOBAHIC MPOBOTHTC. MPH
KoMHATHOI TewmiepaTy pe (20-25°C), HakpsiB Ganky ¢ rpuGom cardexoii

B GaWky N0 MCpe HCOGNOTMMOCTH SanMBANTC PACTBOP W W
caxapili TeCOK IS TOTYNCHNS HOBOH TOPUIM WANHOTO HAMWTKA,
Papocunniics saiimsii [pHG B ATBHCHIIEM MOAHO PA3PEINTH HA METKHE
KYCOUKH, KOK TIO. TOPIONTATH, TAK I 10 BEPTHKATH  ICCBATS HOBHE
€MKOCTI € NOATOTOBICHHIM HAIHO-CAXAPHEIM PACTEOPON.

Bansirie 2. OupEACICHNE PIKO-XINIICEKNN 1
OFAHOICITIMCCKIY CBOTICTE HACTOR 4aiiHOr0 rpHGa

TloyCHNbIIL HATITOK MOAET GBITb HCTIO/LIOBAN AT ONPCACICHILE

B HCM HCKOTOPBI PO;IY KTOB MCTAGO-13MA. JL OLCHISH KANCCTEY HATITI
OUPEACINOT, MPEAKIE BCSTO, KOAMMECTEO HAKONMBUIINCA KCIOT.

Xo0 evnosnenus padoms

1. Onpezennme yposews pH nonyuckmoro wamwrxa. OGbimo pH
HACTO HMCCT KHCIYHO PCAKLLHIO B SOHE OT 5 10 3 CMHIL

2. ONpeICANTe B HACTOC MACCOBYIO 1070 MOTOMHOH KHCIOTH
THTPOMCTPHYCCKINN MCTOTOM.
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Meron  ocHOBAN  ma  HEHTATININN  MOTOWHOH  KHCAOTH
FHIPOOKNCHIO HATDIA (OMBUICHHE ANTHADHIOD JAKTIIMOTOUNLX KHCIOT
IETOULIO) MPH HATDEBAMI 1 HCHTPATIAII WIGHTK WEAOH CeHOit
KHCA0TO.

B Komieckyio 501Gy co mimcpom oGsevom 250 wa phecire 10 nit
HACTOX aiiHOrO rpHG. S0 M AUCTHAMMPOBANNO B0 1 20 M1 PACTBOPA
1 1 NaOH, mepencuaiiTe n KHIWTHTE ¢ OGPATHBIM XOTOTISHHKOM B
‘TeucHme S i, 3ATEM OXTATITE, IDE TBAPHTC:ILHO JAKPHIB KOGY POGK
© TpyGKoli, MANOTHEHHO WATPOHHOH HIBECTIO, 70GABETE 23 Kammt
pactsopa (eronfraemsa w Turpyie pactsopon 1 m H:SO, 10
obecupeunBILL

TlapaieabHo MPOBEINTE KOHTPOLHbIL OmMT. B KOMIMCCKYIO
K016y co uamdom oGsevom 250 s Breckte 20 M | H NaOH, 90 wa
UCTIUVMPOBANKOH BOAM, KHIATHTE C OGPATHBIM NOOAIBHUKOM B
TeveHHe S MitH, OXIAINTE, SAKPHIB C¢ MPOGKOli ¢ TPYOKOI, HANOAHCHHOG
HaTPORHOI 3BeCTRio. JloGaBbTe 3 Kanan pactsopa (heroidratcuna 1
‘mipyiite | 1 H2SO; 10 0bccuscmsarin.

4. MAccosyio 1010 MOI0UHOH KHCAOTH X, % BEMHCIHTC 1O
opuye:

Vv
¢ Vi, — 0Gben | 1 H:SO, MIpacxon0sasoil Ha THPOBAMIC 10bIT

1 NaOH omsrioii mpoGst, atx; 1, — 05sem | HSO,, wipacxozosasoit wa
morposaime womrka | NaOH  Kowrponboil mpooes, wt K —
nonpasoii Ko uumeT — GaKTOp e IO 1O NOIOHO Ke0TE (1
w1 1 n NaOH coorsercrsyer 009 1 onounoii Kuciots); | — obben
DACTBOpA AFHOTO TpHGA, BITOTO. Ha aka, M, 100 — KoxdmuneHT
niepectiera Ha 100 .1 pACTBOPA HANKOTO TPHG.

5. OmPEICTNTE MICCOBYIO KOWICHTPALIMIO YKCYCHOH KHCAOTH
(TIPYCMYIO  KICIOTHOCT) MO KOUUMCCTBY  TIUIDOOKHCH HATPI,
WIPACKOIOBANKO/i KA THTDOBANNC YKCYCHOI KICIOT, COTCpIAIICHicS B
DACTBOPE HAHOTO rpHOA.

JU3 7010 B CTAKIM MANCTKOH BHCCHTE 5 M1 PACTBOPA SAHHOFO
TpuGa, A06aBbT 10 T HCTIUTIHPOBANHON B0 H 2-3 KAILTH PACTBOpA
denongmaenna u Tpyiire pacrsopow 0.1 w NaOH 10 nosmachis
HENCHERIOIETO B TEHCHIE 30 CEKY HI PO0BOTO OKPALIHBAHI.

6. PacteT mponsBeHTE 10 (hopMy e

P 000610047,
v,
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e P - coacpaamme yreycnoii xmcaosi % 0.006 - Komwiectso
yKeyenoii kucaoTsi (), cooTaereTeyiomee 1w pacrsopa 0.1 n NaOH:
kommectso pacrsopa 0,1 n NaOH, nomeamero na tarposamne, ;12
KOH'ECTBO PACTBODA “AHHOTO rPHGA, BHTOTO H THTDOBAMHE, ML

3 OKowITCBHM pery.MBTAT npiITL CpeuCapMpyETINICTKoe P
avyx napaie s onpeseacii P n P,

7. JamHIIHTe, KAK B MPOLECCE Ky TETHBHPOBAHIS MCHSLINCE (HIKO-
NHMIHECKIE H OFAHOTCITHCCKHE NOKIATEN HACTOR MaiHOTO TPHGD, 1t
otpopurre zanmsic 5 BiLte TAGH. 3.

‘Tabmma 3
Py ALTATE QHATIA (DIIHKO-XHMIIECKI M OPFHOTIITINECKI
noKaRTECH HACTOA HAiiHOTD rpHGA

8. CacmiiTe 5AKTIOUCHIE 0 MPOIOTKITETBHOCTH Ky THTH
“AliHOTO. TPHGA JLTA MOAYHCHNA KAMCCTECHHOTO CICTKA TASHPOBAHHOTO
HanTRa,

3adanue: MOATOTOBUTS MATATCIBHYIO CPEY H MPOHSBCCTH MOCEH
KYABTYDH  «SafiHOTO  FHOAY; OMPCACTHTH  (OHKO-XHMIYCCKHC 1
OPIAHOTCTTHYCCKIC MOKAATCIN HACTOA HAIIHOFO TPHGA I X AMHANIKY B
MpOUCCCE  KYIBTHBHDOBAMHA  MPOAYLCHTOB,  OUCHNTH  KAMCCTBO
Oy HCHHOTO KATIHTKA.

Kowtpoaie nonpoct

1. Cuubuos kaxux Mukpoopeanuzvos npeocmasziem  cooi
6uovacca uatiozo zpuba?

Hex arisaao naynoe nassanue aozo puta - eoyontiyem?

3. B e nposTHIOMCA CUNGUOMIIECK e OMHOUCHIA KONTICKCA
uKpoopaatsOs yatiozo spuGa;

4. Kakue kosmowenmet nanumsa ua ociose 4aiinozo zputa oenaiom
20 nonesini 013 500p0aA?

5. Hovewy o awpauusanus waiiozo zputa c
Kunsenyio ooy
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6 Kaue  xosmonenms:  numamesnon  cpeow  cavwcam
uemOIIKGN ¥2nepooa u 30ma & poecce. KyTLIIGUPORANIS a0
eputa?

7. Kaxue yeaosus neofxoduso  nodoepacusams & npoyecce
Kyavmsuposans Guovaces wainoo eputa?

8. e OnUTISGIOMER NEMOOUKI ONpeOEEILS VKCYCHOI U MaTONHOT
Kucaom & Kysemypansnon Jeudkocn?

9. Ipu xaxoin npodomicumensuocmu. Kytmusuposauus ainozo
apuba docmuzatomes onmuaIbHbie OpeanoIEnMIECKNC NOKasaME?

10. Kax a3ausocassans! uuko-xususeckiie u opaanoienmieckiie.
nokasame:n nacmos waitnoo zpuba?

Patora 8. Toarysemie MOHOT KNCIOTHE
YL THBUDOBANIS 1LICCHEBOTO TPHOA HA AWAKOT IIFTATCILHO CPete

Hew paGomui: WwsysuTh CIOCOGHOGTH TICCHCBORO IHGA K
POAYUHPOBAHIIO THNOHHOi KHCAOTH A AIVIKHX. TTATCBHBIN CPEIA
PASINHOR CocTaBA.

3a0auu pacomsi: OFAKOMNTLCH C METOIIMI TIOBCPNHOCTHOTO
KysTHBupoBas Aspergillus niger Wa AHIKIN NHIATEISHBN CPEZOX.
OCBOITb MCTOI OTACICHIUA MULCIUK [PUG OT KY ATy PAILHOI AHAKOCTI
HPOKIBCCTH PACHET BINOZA NMOMHON KHCIOTH W UPOZYLMPyOMEH
CHI0COGHOCTI MHUC.THA TPHGA.

Obopyoosanue, nocyda, mamepuain, peaxmuesi: TsApSOKe.
TEPMOCTAT, MATHHTHA MCLKTIA, CyLIILIbHbL KA, BECh! SICKTPOHMbE,
DPAKTOMCTD.  HOHOMCD, OKCHKATOD. KOIO  OGBEMOM 250 i
CTCKIAHMBIC MEI0YKH, NUTCTKIN TPATY HPOBAHKBIC HA 1 H 5 ML LILIAHIDH
Mepie Ha 250 100 1. BOPOHKI AKaMeTpOM 10-15 G, CrextAmMbC
CraKadHKH A 50 ML GIOPCTKH A THTOBAMIS Ha 25 M. (MISTDH
CKIIMATHC, CIMPIOBKH. GAKICPHOJOTHYCCKHC NCTIH, KAPAKIAL 110
CreKay. (IbTPOBATBHAY GyMara, Meacca 21.2%. Caxapos. pACTEODH
coneit — NH,CI. KH:PO,, ZnSO,. 10%-#biit K.[Fe(CN)]. 0.1 1. pacrsop
NaOH. (eHonraicin; NpOGHDKI CO CTEPHTBHOT BOION. MPOGHPKH ¢
wncTolt Ky:1wTy poi Aspergillus niger.

Kpamxue meopemuueckue nooscenus
TIHMONNAS KIHCIOTA BIICDBHIC OBLTA BLICACHA I3 COKA TNOKA
nepexpucraninosana lilcene. B TMOAX COACPAHTES T-9% THvOHHOH
KHCAOTBE B Hramn w HCTaRHI 10 CIHX 10D €¢ TOIVUAIOT 3 HMOHOB, HO
a 99% ce MPOYKIINS OCHOBINA KA MHKPOOHOIONICCKOM CHRTE ..
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CrocoGmocrs rpuGon poxa Penicillium oBpasopsimars, amomyio
KUCAOTY MPH POCTE A CPEAAY € YIICBOAAMN BIIEPBHIC GbLTA YCTANOBICHA
neveusan yenss Beviepos b 1593 1.

Hpodyuenmes ausonnoit kucroms

JLut noyueHIst TMMOMNOI KHCIOTBI HCTIOB3YIOT MHUCTHATHHBIC
pust posos Aspergillus, Penicillium. Mucor u 1p. B nacrosuiee pevst
OCHOBHBIMH MPOIYICHTAMI TWMORHOIi KHCTOTH ABIIOTCH PAYTIHBC
wrass TpuGa Aspergillus niger, KOTOpHE OTIRMAOTCA GOMBUIOI
CKOPOCTLIO POCTA, JIETKOCTHIO Ky ISTHBUPOBAHILA 1 BCOKIM BHXOIOM
pOAYKTA,

Mexanusn Guocunmesa

Tiunonnas Kucioma — OGHHbI METABOMINT WK TPHKADSOHOBHIY
KHCIOT, B HOGOABUION KOAHYCCTBC NPHCYTCTEYCT B KICTKAN PASHbIN
MHKpOOprars0B. HEKOTOpbic TPHOb (5 TepByi0 otepeab, A. niger)
CTIOCOGHSI  CHHTCSHPOBATS  OTPOMHOC  KOMWYCCTBO 3701 KIICAOTH
Clepxcunnies IMMOHHOI KHCIIOTS TDOUCNOIAT TIDH THMHTHPOBAHIK POCTA
TpUGOB-NPOIYLCHTOB  MHHCPATHHBIMH  KOMIOHCHTAMM  CPelsl M
OHOBPEMCHHOM HIGITOMHOM COICPKANIN HCTOHHIKD Y LICPOTA (5-20%).
‘Hasny sy cyGeTpaton s . niger aBiseTcs cavaposa.

‘B YCHOBISN IUMUNUPORAHIA POCTA TPHGA HEIOCTATKOM OHONO IWIH
HECKOJBKHX MHHCPAbHBIX KoMmoHeHToB (Fe, Mn, N, P wm S) nocae
TI0/HOTO NIOCIOWICHIS W3 CPEAbI JC(UUKHTHOO JICMCHTA OH NPSKPALIACT
PACTH. OIHAKO NPOJO/KACT MOTPEO/STH MMCIOWHMIICS B CPEIC HCTOMHHK
yraepoaa. Tpi IT0M B TPHGA HAYHHACT HAKAMTHBATHCA THMOHHAS
KHCIOTA,  KOTOPAH B  JaibHCHCM  BBICISCTCH B Cpedy.
TIPCHMYICCTBEHHOC OGPASOBAHHE THMOKHON KHCIOTI MPOHCNOTNT NpH
Ky ASTHBHPOBAHIH NPOAYLCHTA C HISKIM SHaucHues PH cpeabi. B Takix
YCIOBHX CHHICS DY THX OPFAHHYCCKH KHCIOT O JABIACTCH.

B npotiecce (JepMEHTALYH MOKHO BBLICTHTS e (hasbi

1) dhay aKTHBHOTO pocTa rpiGa:

2) A%y HHTCHCHBHOTO  KHCIOTOOGPSOBAMHA. NDINEM  POCT
MHICTIHS B ITOT ICPHOL CTAHOBHTCA HCSHASIHTC THHBIN.

Texnonoaun npouseodcmea AuMoUNO# Kuc1OMB

B WcOfmce  BDOMS  MOTYMCHHC  AMMORNOR  KHCTOTH
GHOTCXHOTOTICCKNMH  CTOCOGAMI  WIWDOKO  MDHMEHSCTCH B
DOMBIIICHHOCTH.  PatpaOTamsi TEXHOTOTIN  NOTYHCHIS  THMOHHOH
KHCAOTB KIK MOGepSHOCININ (10 M6epOOi U HudKoir mumamensiois
pede). TaK W 21yGunbiv CTIOCOGANH. OCHOBHOH MHTATE BHON CPETON B

50

1 marcxml Mokasatb Bce

PARE]

o o A O
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 23°C Smoke 3 & 04.09.2022





image51.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuknaasan 6rotexsor X @ Mpuknaavan Guotexto, X

« = C A He zawpmueHo | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowe

OGOIN. CAVUQSX CAYAHT MeAaCea - OTSOA CANAHOTO MPOMIBOCTEA, OMA
cozepan 48-50% caxapa. Jl XOOURTo POCTa i PAIHTHS rpHGA Cpexa
somkHa cozepaaTs Munepamiie comw: NH.CL. KH:PO. ZnSO, B
MEAICCE COACPAIICA COM TAEBIX METALIO, YTHETAIOINE POCT FPHGA 1
OGpasoBae MMOMNO KHCAOT. JU OCAIKIEHIA ITHS COTGH K Meacce
a0Gasw0T A0 Kpowsmyio comb K.[Fe(CN)J] ¢ nocneayiouu
KHISEHMEN PACTHOPA.

Mosepxuocmmoe  kyrsmueuposanue na meepooir cpede. TpuG-
pOAYeHT (. 71iger) BHPANMBIOT B HErYGOKIX JOTKAX Ha HOBEPXHOCTI
‘BIIKHEIX OTPYGeil prca wim muenis. Bo spens pepertasn pH 310t
accet magaer 40 1.8-2.0. TIoC/e OKOHUANI MPOLECCA MHMOHNAS KHCIOTA
BMCCTE C HEGOTHUNM KOTMHCCTEOM OIHOBPEMEHHO OGPAIOBBINNCH
FIOKOHOBOJ M UIABCCBOIi KHCIOT OKCTPATUPYCTCA BOJOK. 4 sarew
OCUIIICTCH B BILIC COTH KaTbiuA. B CBATH C Tew. 7O OTPYGH GoraTh
KICION H ADYTHMH MHKDOYICHEHTAMMH, HCTOIB3VIOT LITAMMB TPHGA, HE
UYBCTBHTEBHBIC K& BBICOKHM. KOHUCHTPALLIAM MCTALIOB. Jlantili NeTox
mpHACHACTCH B STOMIHL

Iosepxuocmnoe Kyomusuposanie na ¥udko cpede WHPOKO
HCHOB3YETCH B CTpasax EBponsi M AMCPHKM M OCYWICCTBIICTCH B
ABOMMMNCBLN I BHIOTHCHHBLY 3 HEPAABEIOWEH CTATN GOIBLIY
opeTax.  CrOpIBHYIO MMIICIBYIO CPCAY AMMKUOT B NCTHE
CTCPIIBHBIC KIOBETBI C10eM 812 cM. [TOCCBHOl MATEPHAT BHOCAT B BILIC
CYCHCHIHMM M PACTIPCAC/MIOT MO BCCH MOBEPNHOCTH Cpejsl. Emkocti
PAIMELLAIOT 1A CTE/ULIKIN B TEPMOCTATHPOBAHHbIX GPOIILTBHBIX KIMEPAX.
TPHG pasBHBACTCA B BIL1e IIOTHOI IUICHKH HA NOBCPXHOCTH MHTATEIBHOI
cpeast. Havatbioe swauchie pH cpeasi — 6.8-7.0 — CHIDKICTCH K KOHLLY
npouecca 10 3.0. AKTHBHOCTH KHCIOTOOGDAOBAHIS [PHOHOM ILICHKH,
HCGOMBIIA BHAYAC. JOCTHIACT MAKCHMYMA Ha 5-6-¢ CyTkn (100-103
JHMOHHOI KHCIOTh Ha | M IICHKH B 4aC) I 1A7ICC YACPAIUBACTCA Ha
BBICOKOM YPOBHC (50-60 T KicioThi Ha 1 \° B wac). OGpasylomica
JHMOHHAS KHCTOTA NCPENOJHT W3 KICTOK MMUCTHs B pactsop. Ilo
OKOHYAHHH TDOLIECCA Ky IKTHBHPOBAHIS! TH\OHY KO KHCIOT BLICIIOT 13
KY BT PATHHOIH AGLIKOCTH OCAUKICHHCM B BILIC KATHIUCBOI COIL a 3aTeM
nepeBoasT B (IOPMY CBOGOIHON KICHOTH H KDHCTATTISYOT.

Pasmeaior  mpu  ocuosnex  cnocolia  peACKWS  mpoteca:
GecenieHHbil, CMCHHli H 20THBHOI.

Tlpn Gecevennon cnocofe OcT W KHCIOTOOGPAI0BINHE TpHGA
MPOHCXOTAT Ha OAHOH W TOli K MMTATCIBHON cpeic.  coxcpAamci
MHHCPATHHHIC COTH I HCTONHIK YTCPOTA.

Caiennbiii €nocol Ky THTHBHDOBANNA HACTO HASHBAIOT MCTOTOM
TOTOBKIX MicHOK. [LcHKY TPHGA BHPAUUBAIOT Ha MHTATCTBHON CPCAC,
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coxepauneii MepaTsie com 1 yresoa. To OKomaMMN PocTa rpHGa
IMTATEBMBI DACTBOP WI-OA IICHKH CAMBAIOT, IUICHKY NPOMBIBAIOT
CICPHIbHOI  BOIOH. M NOA Nee MOABOMAT HOBYIO Cpely mi
KHCIOTOOGPAIOBANIL.  COXCPAINNIO  VIIRBOL MO IMIEHHYIO
g —"

Choco dotusa ~ epes 6-7 CYIOK OT HANATA WKL KOrZd
Conepamie caxapa CHIHICH 70 3-4%, MOATMBAOT CBEXAH PACTEOP
Meaaces (Ge3 mTaTe BB cOTR) B Kommectse 30-35% mamUILHOTO
Gnena. B PeIbTATE MPOIOTAMNTEILHOCTS (JpMCHTALI YDETHHBICTCH
01 8-9 10 12 cyror.

Tnyunnoe  xyremusuposanue — 3ITOT  MCTOX  NMPONIBOACTEA
THMOHHO KHCIOTH IMEST PAX NPCHMYUIECTS 110 CPUBHEHHIO C METOIOM
NOBEPXHOCTHOTO Ky IbTHBHPOBAHHS:  HJCKTHBHOC  HCTIOB3OBANHE
NPOHIBOACTECHHbIX ILIOUICH, YBCIMICHIE MACUITAGHOCTH NPOHIBOACTEA,
MENIHHAIAS 1 ABTONATHSALMA TEXHOJOTHICCKHX TIPOLICCCOB MOy HCHHS
KHCIOTH. OZHAKO, MNPH CPABHCHMH TCXHOJOTHH H 3KOHOMMMHOCTH
TIOBEPXHOCTHOTO  F1YGUHHOTO CTIOCOGOB N0y YCHIL HMOHHOI KHCIOT
NPCANIONTCHNC OTAAIOT TCPBOMY MCTOZY, TAK KAK NH CTO NPHMCHCHHH
CCOECTOIMOCTS TIPOYKTA I PACXO: CKTPOSHEPIIH HANHTEBHO HIDKS.

Hpu  20GunnoM  KyIbMUSUPOSGHUU  TPHMEHAIOT — CICLHATHHO
CeleKuMOHHpOBAHKBIE  wramybl 1. miger. Tlpouecc  (epmenTaumn
BKIOWET 150 Srana: 1) OCT MMLCTI B NOCCBHOM AIAPATE; 2) POCT
MHUCIHA H KHCIOTOOOPAI0BAHHE B OCHOBHOM (pepmenTatope. B nocesnoii
AAPAT SAPYAAOT MUTATCIBHYIO CPeAY. COCpAAMYIO 3—4% Caxapa,
5aTeM. BHOCAT cyCrcwsmio cnop. [1popacTamue criop H (OpMHPOBAHHC
MILCI TPiGA NPOHCNOHT MPH HEMPEPHIBHOM NPOAY BAHHI CTCPILTBHbIM
BOSIYXOM HePe3 KY.ITYPATSHYIO AMIKOCTS I €¢ ICPEMCLIBANIN DIt | =
32°C. Uepes 20-36 4 BHIpAMBAMMA MHUCTHI IDHOA BMCCTC C
KYABTYPAIbHON JKIIKOCTBIO [EPCIACTCA 10  MOCCBHON TMHHH B
depycrTarop.

(OCHOBHOI MPOLICCC MPOIOKACTCH 5-7 CYTOK NMPH HEMPEPHIBHOI
adpaw W nepeveuHBaNH. HCXOIHAS Cpeta 1A (IMCHTAIIN HyeeT
HISKYIO KOHUCHTpALLKO Caxapa (3—4%). 3 SATCM MPOHSBOZHTCH MOTHB
KOHICHTDHPOBIHHOTO PACTBOPA METACCH (25-28% M0 caxapy). B Komue
(CPMCHTAINH KOTHYCCTBO HNOHHOM KHCTOTH J0cTHRacT 50-120 T
Ky TypaThibiil PICTBOp OCBOGOAIAIOT OT MHLCTHA (HIbTPAINCH 1
NICPEAAOT B XUMINCCKI ICX JTA BHICICHHA B BIIC COTH KATHINA W
nOCTCAYHOMICH KPHCTALTHSAIIH THMOHHOH KICHOTH.

Hpaxmuueckoe ucnoawsosanue AuMOnNO Kuc:omu

Bombuas vacts mmvowHoli Kuciorh (70%) Wenomsyercs B
nuesoil nposiuiennocm,  0k010 12% B dhapuaesmiseckoil
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posnenoom w oo 18% v mesecrr  qered.
Ficnomaomame womioil KICIOTM B mcBO_ NpONMILICHIOCTH
OGYCIORICHO e NOPOWH PICTIOPINOCTHO, WIGKOR TORGIIHOCTIO
PRI RGN BYCON. THNORIIO KHCIOTY  KCTOIOT 1
IDHTOTOR KA 6CHLIROTOIH HATITROR, VPN, BAPE1h, ICTIIH.
HEKITOPEN COPTOB K0I60C H G, L4 IOTYVCHU IYICHHOTO MOOKL
oW KICAOTA CONPIACT GETECTIWIIL BRYG . QPO N 8
OPOCINON B P LAMTE O PRI
mpexpacusn  xexamipyonyui
o weRvcHING B IpOGEERS.

PO KOTAOR, WWOTOBIHIA SCPAIL I CHNTETINGEKIN MOROUIY
PeaCTD.IIpIMCHACTES OW 6 SLINCCADA PPONNILTEHHOGT, B TOM T
D POTY I AT €01, 0 € HPH CIVEIT RICTHBHKITOPM
T TpoWBACTRC. TaKOR TIpANGHCHIE WINOTET W Ao POV
pepuenmangu: e (PHOOR 1 XY TTYPATHHA AUTHOCTS.
BUCINRIOT W HCTOTLSY IO KK CHpAE 1K AOGIRTOOT K y200peiia. B
KYTMTYJTRON ATOCTH OORIPYACHS THPOTITINECKI kpuCHTI
[t ———

Suwsrie 1. Hpiroronenme mrrareunoi cpems 1
L THMPORAI \IKPOODEAIISNOD 1 JacED K1y POl 1 PG
Aspegillus niger

Xoo cunanenin padoms

1. Moaroromsre merare w0 cpezy

I pOIHOICTES TUNOHNON KIEIOTH OTIOGTIE KOTIECTH
yracpora  maarcasoll cpeac — 16-17% Cocramw mmaremases cpea
peacrasaenu » TG 4

Kounowcumss  mmarenmnoi  cpeas  mGpamoro  sapuaia
oMeCTIT: b KoaGy 43 250 A1 i JONEIITE OGLEM MTITEMIOH CPEA 30
125 1 102000 00:10H. COISPHINOE IPORMIATHTE 1 TLUTRE 8
escrune 10-13 s, Ao oxiLDIT, oFAciE 25 41 8
(hne mocacacmmua, 4 ccrusapocs acrs (100 43) spodre mevind
oo

2 PH e uwoft e ¢ BONOUO HOHONEPA.
3. Onpeaciue THTDYExyI0 KACIOTHOCTS INTITE 1oHOH et [l
OO RATCTROR TGEPHTS M3 MHTATE AR Pt B CTAKIN CHKOETHO S0
M 0 pIBTE S 1 ACTILIpORINOH Bo3u. pGane 2-3 Kann
enodrarcina n Turpyfie 0.1 pacraopos NaOH 0 G0 poromoro.
Oxpaumm,
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‘Bapwairss mimaTenbx cpex

Komsectso

P Te——

EC MOATOTOBIEHNKII T THTPOBAMIS PACTBOP MMEET OKPACKY
WAM NyTHM,  OmpeXCICHME THIDYCMOW KNCIOTHOCTH  mpoReANTC
MOTCHINONCTPIICCKIN METOAOM C HCMOTLOBINHEN HORONEPA. L1 3700
MNCTROji OTOGPHTE 2 M1 MHTATEBNON CPEAbt B CTAKAI €MKOCTHIO 50 31,
200amTe 15 M1 ANCTALMpOBNNON DO OMYCTHTC MCKIDOH 1
Turpyiire 0.1 n. pacTpopost NaOH co cropocTsio 1-2 kaman » cexymay npi
HEMPCPHBHOM nepeMeIEINIH. OKOMMANHE THTDOBINI OUPEACAOT 10
mKATE HOHOMEpA pi 0CTIKERHH PH = 7.0,

Sanmunre KomNICCTRO mE0M, OWEAWCH K THTpOBMME (A,).
310 IHAMCHIE NONIOBHICS 271 PACCTOB i CICAYIOIEM HULATHA.

4. OnCICIITE COACPIAMI CyNHX BOICCTD b IHTATEBHOH CPEAC ¢
noNosO pegparmorempa (. padory 3).

5. TIpuroTOBbTC NOCCBHYI0 CYCICHINO W NPOWISCINTS 3acCH
NTATCbHOM CPe. JUIM ITOTO B IPOGHPKY C HCTONl Ky.1bTYpOFi rPHOA-
POy UCHTA BO/IH3H TUIAMCHI CTIHDTOBKH HAZEHTE 9 AT CTEPH.IbHOH BObI
BAKTEPHONOTHICCKOF NICTACH OCTOPOKHO COCKPEGHTE CAOH, CoacpAauIi
ClOpHL 10 OOpWOBAMAN  CyCTICHSMN. 3ACB  MMTATCIbHON  CPEIN
npoMIBCANTE. CTCpHIBHON MANCTKOR. 3 npoOHpKM oTOCpHTe 10 1 M1
CYCHEH3HH H KO/IMCCTBCHHO NEPCHECHTE B KIUKAYIO KOJIOY C MMTATE/LHOM
peaoii. KoGut saxpoiire npodian
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6. Kakayio k010y nOAMMITE KAPAWAAUION N0 CTEKTY (RApHANT
cpesi, aara 1acesa. OHO HCIOMINTE 1) H YCTANABIHBIOT B TEPNOCTAT HA
7 cyTok npu Temneparype 32°C.

Sansrrwe 2. Tloayserme MORHOI KHCIOTHT MyTeM
TMBHPOBANIS TLTECHEROTO FPIIGA W ATWINOIl IHTATE RO Cpete
H PACHET BHIXOTA NPOTYKTA

Xo0 ewnocmenus padomm

1. Uepes 7 CYTOK Ky TSTHBHPOBAHIS NPOAYICKTA BIKBTC KOOI 3
TEPMOCTATA W OTACTHTE OHOMACCY TPHOA OT KyIbTYPATBHOI JKHIKOCTH.
JLIK 31070 K AHATHTHYCCKIN BOCAN BIBCCHTE OVMAAHbIL (HTSTD (BC
MAWNTE), W BCTABBTC B BOPOHKY. OTKPOWTE KOTOY M COACPAIMOC
MpOILTPYHTE Yepes THTD. OTACICHHAL OT Ky TbTYPATHHOI KHIKOCTH
GHOMACCA TPHGA ABIICTCH MATCPHATON JUTA OMPEICICHMA MACCH CYXOTO
s, OBBEM Ky THTYPATBHON AHAKOCTH (1) 3aMEPbTE WWTHHADOM H
AoBeHTE 70 100 M3 HCTILIHPOBAHHOT BOTO

2. Onpesemnte pH  KyTSTYpATHHOH AWIKOCTH C  TIOMOMIIO
Howovepa

3. OMpeACHTE THTPYEMYIO KHCTOTHOCTS Ky THTYPATHHOH
RaROCTI

Onpenerienie MPOBOTIT TAK Ae. KAK N HA MEPROM JARATHI
Comeprarie mORHOfi KiCTOTH (X) BirICTITE O oMy TE:

¥

e X~ ConepRANHE THMOWKON KICAOTSI, %; 17 ~ 00BN Ky TSTypaTBHOH
wIKOCTH, BTl AU THTpOBAMIA, M (17 = 5 1 TpH THTDOBANHN C
denonmaTeKoM, = 2 A1 NpH THTDOBAKINN C HOWOMCPOM): . —
Kommccrso 0.1 W pacreopa NaOH. momeamee wa THIoBMME
KymbTypasioil AwTKocT. M A, — Komsectso 0.1 pacreopa NaOH.
nomemee KA THTPOBANHE MHTATENBHON cpeast, M. K — (pakTop menoum
1o amyomnoii xnczore (1w 0.1 u pacrsopa NaOH coornercrayer 0.007
TNOHHOI K1CA0TH).

4. PaccmaiiTe KOTMECTBO CHNTEIPOBANHOH TPHOOM TnvOMHOH
KHCAOTE B Ky AbTYPATBHO AAKOCTH 1O (boparyne:

-
-

100
e €~ KOMMECTBO MIMORNOH KHCAOTH ;| — 0GTeN Ky BTy pATBHOl
HHAKOCTIL. MT: X — COZCPAANNE THMORHOI KHCIOTEL T.
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VK 62:57 (075.8)
BBK 30.16373
X554
Peuensentsi:
oKTOp GHonoreckux Hayk JLA. Jlypumus
IOKTOp GHoAOTHECKHX Hayk, npodbeccop A.B. Mawmopa

X554 XneGosa, JLIL.
Tpuknagnan  Grorexnonorws,  JlaGoparopwsiii  mpaTnkyw:
yueSuoe nocobue / JLIL XreGosa, HIO. Cnepancas,
E.C. sluenko — Baprayn : M3n-o Aur. yn-ta, 2016. 106 c.
ISBN 978-5-7904-2137-2

TocoGue moaroTopsieno corpymmkasn ML| llpomGuotex» u
Buoorwicckoro  daxymstera  AmTY b pakax  Crpaterwieckoli
MPOTPAMMEL PASBILTHA MIGKHHHPHITOBOTO LEHTP A BHTIONHEHKS 33184
10 OKEHIIO OGPAIOBITENBHELX YCAYT.

PeKOMEHIOBAHO [UIA CTYAEHTOR BEICWMX Y4eGHBIX 3aBeneHmii,
OGYUAIOANCS 10 HANPIBIEHHSM NOATOTOBKH BHOTOTWMS, mpogums
'BHOTEXHOJIOTHS; MATHCTPANTAM H ACHHPAITAN, CTEWNAISHPYIOUMMCE B
0BACTH POMBIUVICHHO, CenbeKoX03AHCTBENHON, HIEBO W IKO7TO-
TiieckoH GHOTEXHOTOrHi. MOAET IDE/ICTaBIATE HIFTEpeC TPH IpOBEReHuM
HayUHO-HCCACHOBATELCKOM  PABOTH 110 NPHKIATHBIM HANPARTEHHAM
BHOTEXHOOTMM, @ TAKKE NPH PaIpaBOTKE HOBBIX CTICUMATHIMPOBAHLIX
oBpasonaTeBILX MporpaMM (11 paditx  ypomiiei 00pai0Rais) B
0BACTH  MHKPOGHONOTHI, NPOMBILUTENHON CeBCKOXO3SHiCTReNHON
GHoTexHoTorIK.

VUK 62:57 (075.8)
BBK 3016473

ISBN 978 © Xneona JLIL, Cnepanckas H10.,
Snero E.C., 2016
© Odoprerme. Hsnatenserno
ATTailcKOro rocy1apCTBERHOTO
yumepeutera, 2016
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5. OmpeieiuTC COACPAAIMC CYNHX BCUICCTB B Ky JIbTYpPAIbIOl
JKILIKOCTH C IOMOLLBIO PePPAKTOMETPA.
6. Onpeiciure  KOIMYCCTBO NOTPCGICHHBIX B MPOIECce
Ky ABTHBHPOBAKNUA CyXHX BewecTs (B) 1o (opy.
B=B,~(B,~C).
KOMIMECTBO NOTPEGACHIbIX CyXHX BRmIECTS, %: B, — coaepranie
B: -~ COACPIRNIC YIICDOIOD B
KYTBTY PAIBHOf HKAKOCTH, %: €' KOIHMSCTBO MO0 KHCIOTH, T.
7. Paccumraiire BhIXOA JMMOHHON KuCa0TEI (/) B npoucHTax oT
HOTPEBEMBIX CY

— BBINOZ THMOHHOI KHCTOTH, %/ — KOTIMCCTBO MOTPCGIACHBIX B
pOUCCCE  KyTSTHBMDOBAKI CyNIX BCUCTB, %: C — KOTWCCTBO
UMOHHOH KHCIOT, T

8. OnpeacmTe MiCey CyXOro MM A rpiGa. JL TOr0 (AbTpSL
© Guovaccoll TpHGA MOMECTHTE B CyIBHI WKA() TpH TeMICPATYpC
130°C wa 40 wumyT u cymre 20 nocrosmoli Macch. OxmuTe B
KCHKATOPE M B3BECHTE WA AWATHTIMECKIN Becay. MAccy CyNoro MiLes
(B) pacewmaiire 1o Gopwye:

B=M,-M,

;B ~ MACCA CYNOTO MHICTHA, T: Ay, — MACCa nyCTOro (ibTpa, r: M, —
NACCA (TR C BHICY LICHHBIM MILICTHN, T

9. ONpeICTINTC  NPOAVIWPYIOWYI0  CTOCOGHOCTH  MHICTIS —
KOMICCTBO THNOHHOH KHCTOTH, CHHTEHIDYENOC 5 KA BHpAUMBANHS |
T GHONACCH MOy IeHTa ~ 10 dopye:

e
B,
rae: P~ mpoayunpyiomas cnocodwocTs e, ;€ — KoTwecTB0
TUNOHHOI KIICAOTH F: 3 — MACCA CYXOFO MIICAA, T

10. Pety T MGCACAORAMMIE BHECHTE B TA01. 5.

1. Ha 0CHOBANMM TOTYICHNMIX PeTSTATOR CACTAINTE BHIBOA O
cnocoduocTi rpHGA . niger NpOIYIPOBATS IMNOWIYIO KICAOTY
PLOCpITS ONMTHMATHML COCTAD CEAb ATH MOTYUCHEA TMMONNOH
RucaOTHL
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TaGmma 5
Pe3yABTAT Ky IHTHBMOBAHS ILIECHEBORO TPHGA A AHIKOH
mirare ol cpese

Komriecno
Cotepmaunt | menoun,

coyu | momemee va
pemects, % | mposae, st

ool
KHCIOTH

Coneprraric

e

0 Ky IBTHBHpORAIS
Ry THpoa

Macea cyxoro v,
BN/ oRHOl KHcIon, %
Tipoy wpyiomas cnocosocTs M

20 Ky ITHBHpOBIS
s ——
Toce Ky THBHpORa

adanie: NHTOTOBHTS MHTATEITSHHIC CPCAB HLIIHHOTO COCTABA 1
Ky ABTHBHPOAILI  MUKPOOPINIAIOB 1 MOWIDCCTH 2

rpu6a Aspergillus niger, TOYITS TIMOHYIO KHCTOTY, PACCINTATS BAIXOT
TPOAYKTA W MPOAVUMPYIOUYI CMIOCOOHOCTh  MHUCTHSA, OMPEACTHTH.
ONTHMATHbI COCTAD MATATCHOM CPEAB AU TOIVCHIS IMNOHHOH
KHCOTH

Kowrposibie Boupocst

1. Kakue anpoopeanuzven seisiomes npodyyenmau usoinoi

Kucromsi?
Kaxue numamezhsie cpedei ucnoissyiom npu_ npouseodcmse

usonHoR KucAOME?

3. Kaxiuyu cnocofasas noaysaiom susioniyio xuciomy?

4. Kax ocyujecmasiom nosepiocmnoe Kytmuguposdiie?

5. Kax ocyuecmaziiom 21yGunnoe Kyimusuposantie?

6. [oe npusiensiom munonnyio xuciomy?

7B wew  cywpocme  nomemguovemputecroro  wemoda
mumposan?

8 Kax paccuumams xonusecneo cunmesposanioi auwonnoi
Kucrome?

9. Kax onpecersiom waccy cyvoro e cpuéa u eo
npoovyupyowyo crocoGuocms?
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PA3JIE] 3. MUKPOBHASI BHOKOHBEPCHS! OTXO10B H
PACTHTEJIBHOTO ChIPhsI

Paora 9. To.1yiemmie STano.ta iws nPOIYKTOR PACTENNEROACTRA

Hean pabomsi: “HAKOMCTBO C GHOTEXHOTOTHHECKIM TPOIECCOM
"MPOWIBOCTEA ITHIOROTO CIHPTA I} PACTHTETSHOTO CHIDEL

3adauupabommi: WHNT: CTIOCOGH TOTFOTOBKH MPOTYHEHTA —
APOAUKEBOi MAKBICKH W ACTHTETHHOTO CHDBS. MCOTBIYEMOTO AT
MPOWIBOACTEY ITAROTY, COGPATH GPOTATHYIO VCTAHOBKY M OCBONTH
METOTH NOTYHeHN. TEPETOHKH W OMHCTKH JTHIOBOTO CHHPTA MyTeM
KOHBCPCHH PACTHTETBHOTO CHIPS.

Odopydosaiue, nocyda, mamepuanst, peaxmuest: necuanas Gans,
SNEKTPOMINTKA, TepKi, CTEKTAHBI  CTHDATEOGPAMBI  OXIATHTETD
(OOpATHbi XOTOTWTHIK). PHEMHM KOAGA. HCMADHTETHAL AKX
Gy T 113 COPUKMBANI MPOAYKTOB, COACAAIN YIIRBO, C TPOGKON
W OTBOMHOIi TPYGKOH: CTAKAN. KDYIAOIONNAA K0A0A. WLTH(HL. BOPOHKA,
AKTHBHPOBAMI YTOTh, MADTL. CONIDHAS CBKTL. KapTO(eTs. Caxap.
ApocH

Kpamnue meopemunecxue nozoncenus

Omm  ws  nyreii  pememns  rioGammoii  mpoGieMst
Guompancdopwayu npoaykron dotocmess — noaysenme smanoia
DACTIEHOf MACCH ¢ TIOMONIBIO \HKDOODFAIAIOD.

Mukpoopaauuzst ~ npodywenmt ymanona

MUKPOOPFAHHIASI, Y3KE HCTIOTHIYEMBIE, M Te, KOTOPHIE MOFYT GhITh

HCTIOTHI0BAbL A1 TPAHCHOPMALL TPOIYKTOB (POTOCHHTES B STaox,
AT Ha TpH pyTIBE

1) apoosn — Saccharomyces cerevisiae, . rosei ~ TRATHIONHO
IDHMCHACABIC 2L KOHBEPCHI YTICBOA0B b ITAHOL,

2) wewduahse Gaxrepun poma Zimomonas ~ Z. mobilis, Z.
anarobia (ommmvatbhas Towneparypa — 30-35°C). obaatomnic B
HCCKOZIBKO s G01CC HHTCHCHBHBIN MCTACOTHINOM, YN APORACH;

3) TEPNOHIBHBC ITAHOI00Gpasy IO aKTepi posa Closiridiun
~ CL thermocellum. C. thermosacchroliticun (ommuvamstas Tewncparypa
~ 60-63°C), CrI0cOGHIC TPAHC(OPNHPOBATS PACTHTEISHHIC Y ICBOTHNC
AP HETOCPECTEEHHO B TN
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Xz nosyuenus ymui06020 cnupm

B OCHOBE MOy EHI STHIODOFO CIMPTA JCAIT MPOLECCH
Gporceu:

1.0, — 2C:HA

Jlposows, KK MPABANO, WS DCCTO  YCBUMBAIOT cOKCOMI
(vorocaxapis). TIEHTO3B MOTYT ACCHMHHDOBATH /HIIIL OTPAHHYCHHOE
aHcno  BOR. - (mpeusyujecmecnno caxaposa u  Maimosa) u
noTUCaXaUOL COPTAMBIOTES TOTEKO HOGAE WX TILIPOISA H MOHOCANAPA
mox AclCTBMCM  (JCPMEHTOB WIN  NIMMECKOTO  rwapomE.
NOIHCAXAPIIOB YA BCETO YTHTHIMPYIOT Kpaxwi, KOTOPhi mepex
COPAHBANHEM OCANAPHBACTCS MPH MOMOIIH COMOA (IOCKOTBKY APOAKI
He HMEIOT MIOMMTHACCKIN depMenToR). JLI CHMPTOBOTO GpoKeHis
HCTOTBIOT TAIOKE 4eLU0103 N0CIE NPEABIPHTCIBHONO  KHCAOTHOTO
rwapoa.

OImTHNATEHOC COACPAIHIC CANADA B CPeAE A APosReii — ot 10 10
15%. BpocHne npotekacr B Kucioi cpec npn pH 4-5. HanGomsuas
CKOPOCTS GpOACHILI HADTOAACTCH NpH TevmepaType 30°C. Imaossiii
compr.  WakanmBaouwics B mpouccce  OpOACHI  yrHETACT
HKHIHCACHTEBHOCTE APOAOKCH Yke npH komueHTpaum 2-5%. tamyst
POACICH, HCTIOTSIYCMBC B CIHPTOBOI IPOMBILICHHOCTI,  CONPAIIIOT
HUBHECHOCOBHOCTS 10 KOHCHTpaIIK ITaK0T 12-15%. TTonyueisi pacst,
npoay uHpyromke 10 20% cnupTa.

OGPIIOBANNC STILIOBOTO. CHHPTA APOASKIMI — 310 QI>POGHSIL
POLECE, HO 18 PASMHOACHIA APOACKSH HYKCH KHCAOPOL.

AKTCDHH  POJa  Zimomonas — CTIOCODHBL TOMTH  HOHOCTHIO
CPEPAATHIBATE 210KV 1Wiit (hpYKIMOIY B STAHON M YIICKHCIBI a3 W
ABIAIOTCA OHIMH I CPCTCKTHBHbLX NPOAY UICHTOB CIIPTA.

Tepvofiabisic ANDPOOHBIC GAKTCPIN CHOCOOHB! MPEBALATS
yenoioscooepxcauue  cyocmpame WpAMO B omamon  0ey
peABIpUTCIbHON  00paGOTKM. L TOM  rpymmsi  NapakTepe
ICTCPOCPNCHTATHBHM  THI  OPOACHIS,  KOHCHHBINI  NPOAYKTAMH
KOTOPOTO sBIHIOTCH Sramon auerar. maktar, H CO.. HanGoree
IyCHBI peCTABITe;h TOR rpynNbi Cl. thermocellum. i Gaktepn
DACHCIUMIOT LCATOT0%  TCMHICATION0. PACTYT HA UCTIOOHO.
CHOKOK, O MG MCMOTMIOT  KCHIOY. ABIHIOTCS  CMBII
GhICTPOPACTYLIMH  MHKDOODFAHIIMANH,  PASTATAIOUINNI  LEATIOTOSY.
TICPCTICKTBHBI CHHTAIOT WX HCTIOTSIOBINIC B COCTABS CMCLIAHHBIX
KyABTYD. WAMDNED, B coucTamnn ¢ CL. thermohydrosulfuricum, o
DACHIMAST CTEKTP CYGCTPATOB  MOBHIIIACT BHIXOX STANOTA
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Cotpue dst npoussodcmea 3muosoco cnupm

ChpiM /UM MPOUCCCOB CIMPTOBOTO GPOCHIS MOTYT GbiTh
PAIHOOGPAIbE  GHOMACCH, BKTOWAH  ApaXVAICOEpICanyie  (3RPHO.
Kaproen,  Kykypyw). cavapocodepicaujie  MATEpHATN  (MIACCa).
omxode depesonepepatamweaionjei nposumLEnIOCTN (LSATIOA0), &
TAIGKE GHOMACCA CIICIWATVHO BDALICHHMX MPCCHOBOTNBIX M MOPCKIX
pacreuii 1 BozOpoCAC.

JUt nepeBosa KNI B COPKHBACMBC YTICBOTS IPOBOLAT
depuenmamisneri 2u0pons C TONOMBIO (EPMEHTHIX. IPENAPATOB. Wi
conoza. COI0X FOTOBT HA CIMPIOBHIX JABOJAX I} PAVITTHELY JTIKOB,
dame mr smves W npoca. (DEPMEHTHEIC NPENAPATH MOAYHAOT i3
KYBTYPBI ILIECHEBBIX TPUGOB po0B Aspergillus, Rhisopus, Endomicopsis
waw Garrepuii poa Bacillus.

B HCKOTOPBIX CTpAHAX (HANIDHMCD. BPAsHIHK) Ui NPOM3BOICTEY
TEXHHYCCKOTO 3TAHOAA HCTIOAB3YIOT OTXOIb CANADHOTO TPOCTHHKA —
Garacey. B APYTHX CTPAHAN — MAHHOK, GATAT, CIAAKOE COPFO, TOMHHAMGYP.
JL CTal C YMCPEHHBIN KIHNATOM 1 C GOTSMMH JICCHBIMH MACCHBAMH
ICUICBBIM CHIPbeM L1 KDY HOTOHHAKHOTO NPOHSBOCTEA CITHPTOB CAYAHT
peseci (IpH YCIOBHI PSpYMCHISE CTPYKTYPHBLY CBiUCH ITHiHY C
LETOI0WI 1 THAPOTI MOCICANCH 10 TCKCO). UM BOMOAIHOTO
PUMCHCHI  APCBCCHNS B UCTAN  GHOKOMBCPCII,  HHICHCHBHO
PAIPACATHIBIOTCH TEXHOIOTHI decmpyiyit iuzHoyeinoios. K naudosee
TCPCICKTHBHBIM OTHOCAT COMCTAMME MAPOKPEKMHIA C (DCPMEHTATHBHBIM
THIPOMIIOM — 3T0 00PAGOTKA IHPHOLEALTOIOS NAPOM MPH BBICOKOI
TEMICDITYPE N BHICOKOM JABICHIM, NDH KOTOPOM HPOHCNOZMT BIpHIB
KUCTAINMECKHN  CTPYKTYP CYOCTPATA M OTACCHNG HTHMHA OT
NCIMOIOH ¢ MOCICIOLIN  THIPOINOM  KICTHATKH
L0050 THTHHECKIMI (JePMCHTANH.

K pACTHICTSHBM  MATCDMATAM,  HCIOTBSYCMBM AT
THIPOIMTHICCKORO 10Ty 4CHIA CAXAPA C IOCICAY OUICH 1X GHOKOHBCPCHEI
B COMDTHL OTHOCHT Ppaziidile 6UOW OMX0006 ICCOMHICHIA
CPCBOOGPACOTKH.  CCTBCKONOMICTECHHOTO  MPOISBOICTEY  (COTOMa
XJOMYATHHK, KYKYDYSHAA KOUCPBUAKA. TIOICOTHENHAS 1y ST, KOCTPA TbHa,
KOHOITH), TPOCTHHK. Manopastosmbiiics Topd. M3 owoii TomHb
APCBCCHHbI MOKHO MOYYHTE 10 170-180 71 STanoa 1 40 Kr GHoMaccht
pooRCil, 3 TOMMBI KaPTOQieiA — 100 71 9TAHOA. S TOHHbI SCDHA PAH — 10
270 31 3THAOBORO CIMPTA. I3 TOWHbI MaNHOKA — 80 7 STa0Ra.

B WICTONUIC  BPCMH  DASACOTAHM  BAIN W WTAMMbI
MHKDOODFAHI3MOB, PAGOTAIONIX NPH TEMTIEPATYPE 65-75°C. TI0CpEICTBOM
KOTODH MOWO MOIVWHTH STIWIOBHI CHT W ADYTHE MpOAYKTH
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MPOKTHYECKH I3 BCEX BHAOB OPFAHIYECKIIX OTSOA0B CETHCKOMO XOMICTE,
A€CHOI NPOMBILLIEHHOCTH, CAXADHAIX KIBOOB.

Imanw npouseodcmea ymui06020 cnupma

TIDOUECC  COCTOMT 3 MCCKOMBKHX  CTANM,  BUOWIOUIN
HOATOTOBKY ChIb. TIOATOTOBKY Ky JIbTYDH. NPONECC GOACHIS, OTTOHKY
OUNCTKY CHMPTA, JCHATYPAO, TIEPCPACOTKY KYGOBBIX  OCTATKOB
(«Gapa).

TIOArOTORKA CLIPLsH (HANPIMEP, KPIXMAICOACPAAET0) BRIOICT
M0 OUCTIY, WIMCTHUCHNE, PIUIBIPHBINNE TIPOM NOX IDBICHHSM,
OcaNapuBaHHC ATBAPEHHON MACCH — (epuSHTATHBMM THIDOT) 10
COpaKuBacMEN caxapos. TIOMyHeHHMi B Pe3yIbTATE NPOAYKT — Cyeio
Cnupmosoo mpoussodcmisa ~ WNEET MACCOBYIO AT COPIAMBACMBIX
caxapos — 13-15%,

Tpirorom.icume apoickeii. B Havaic MpONIBOICTECHKOT ceiona
ApOKW, HANDHME. Saccharomyces cerevisiae, PATHOKAIOT I3 MHCTO
KYASTYDb. NpAHAWCHCH B MPOGHDKAX. MHOTOCTYTICHYATO  YBCTHMIBAA
oBbeM MUTATEIBHON CPeast OT npofipku 10 Mamownka (500 A),
noAywMOT  saceensie Opoxccu. W3 MATOMMHKA HX NEPEXAUOT B
OpOXCACaKI, T3¢ TOTOBST NpOUSBOOCHISEHIbIE OPONCHCU TEPHOTHCCKIN
WM HCTPCPHBHENM CHOCOGOM M ACTpUSOBAMHOM cycre. [pi
NCTOABILICCA PCUtMG PAGOTS 30BOZ) MNCTYIO KYSTYPY IPOIGKCii H
DAMHOAOT, 4 B KIMCCTBE KICCBHX IPOAOKEH MCHOSIVIOT “ACTH
POMIBOICTECHHbIX, NPSBIPHTEIbHO NOIKHCICHHAX A1 MOJIBICHHA
TIOCTOPOHHIY MIKPOOPIAHIINCHEBLX.

Bpomenne cycua. C MOMCHTA BECICHIA NPOHIBOACTECHHNX
podcieii B OXIUAUICHHOS CYCIO HMAMHHACTCA OPOKCHHC. BpOMCHHE
TIPOBOAAT B HAKDHITBIX OPOLIBHBIX SAHIX. ADOAUKI BHOGT B KOTHHCCTEE
6-8% OT 00BeMA CYCTa, mpowece AmTca 2-3 cyrok. OBpasylouuiics
YUICKHCBE 123 YHOCHT C COGO HCKOTOOC KOIMMCCTBO CHApTA i
TpHMCCCHi, KOTOPBIC YIABIMBAIOTCH. B PasHbic TCPHOIBI TeMNCPATYpa
GpOACHI MOLICPANBACTES A YpoBHE 25-30°C.

BPOACHHC  NPOBOMAT  MepUOOUNECKIN.  WuKIIeCKIM  HIH
Henpepuano-npomobi  CIOCOGAMM.  TICPHOMMECKOE  COPRHBIHIC
OCYWICCTRIACTCSH A MATHIX FIBOTAN. 1 BCC CTAINN GPOACHINA MPOTCKAIOT B
ommow anmapare.  TIpoxomAwTe bHOCTS OpoAcHIs — 72 waca i
UNKTINECKOTO 1 HEMPCPHIBHO-MPOTONHOTO  CTIOCOGOB  TPEGYETCH
IOMOHITE bHOE 0GOPY A0BAHHE. 1pOOTANTETSHOCTE GPOCHIIA CYCT —
60-62 waca.

T10 OKORMANIH TpOIICCC GPOAEHI TOTVUAIOT PENVIo GPaNKy ¢
oGbewmoli goncH  cupra 8-8.5%. bpwkka  mpexcranacr  codoi
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MHOTOKOMIIOHEHTHYIO CMECh. BIONIIOIIYI0 Ty He (CUHPT ¢ JTy N
NPHMECAMM) M HEJCTYWME  COCMMHCHMS (BOZA C  HEJETYWHMH
'KOMIIOHEHTAMH). i €¢ PAMIENHIE NOTHIAETCS AKORAM 7EPEONRY.

BhuecHIE CUNPTA 13 GPAZKKI 1t €10 0TI (pexcTHduKauIS)
nposoawres wa  Gpacopexmudurayuonnoii yemanonse. B Gpaxcuoi
KO10//¢ TaPSE CIMPTA ¢ MPHMECAMH OTICIAOT OT NOIONPETofi Gpank. B
XOTOTHTLHUKE CHHTOBHE NAPH KOHACHCHPYIOTCH U TOCTYNAIOT B BILIC
GPKHOTO THCTIILITA KPENOCTEIO 20~25% B SMIOPANIONIVIO KOTONNY, TIE
JMCTWAIST  0CBOGOAIITCH  OT vAcTH  mpivecell,  CoupT-mopar
HANDABIETCS B permugukaiuonyI0 K010y, 31CCh IPOHCOIUT OTIOHKA
ClmpTa, €10 0T00p B BepNHEii HACTH KOIOHIHEL K OYCTRA OT OCTABING
npuveceit

Ocobennocmu npoussodcmea cnupma us veaccn

TIOCKOAKY  MEIACCA B IOCTATONHOM ~ KOTHYCCTBS  COICPAHT
COpaKHBACIbIC CANAPA, B OCHOBHOM Caxaposy. NPONSCC NPOHSBOICTEA
CIIMpT W3 HeE SHANNTCIbHO YpOWACTCH, TTOIYUCHHE CIUPTA W3 MEAICCH
BKIIOACT CICIVIONC OCHOBHBIC CTAINN: NPHTOTOBICHIC MCIACCHOO
Cycaa  (PACCHPONKI),  KYSTHBMPOBAMHC  APOAGKCH,  COPIAMBAMHC
MEICCHOTO CYC.12, GPArOpeKTHBHIAILL.

Ilpucomosienue  Meiaccuoco  Cyeia  RIUOWRTCH B €ro
anmucenmuposanu - (OIKHCICHNS  COMHON WM CePHON  KHCAOTOR,
BHCCCHHC XIOPHOI M3BCCTH, TCIUIOBas CTCPHINSALIN) M pasbasienuu
60001 (PACCHPOITHBAHUH).

Kyumomusuposanue 0poxcaceil POBOINTCA MPAKTHHECKI TAK e, KIK
1 OpH TOAYMCHIN COMPTA M3 PHOBOTO 1 KAPTO(XABHOTO Chpbit. B
METICCHOS IPOJCKEBOC CYCTO BHOCHT NMTATCIbHbIE COTH — HCTOMHHKH
asora. dociopa.

Copaxcusantie Meaaceno2o ¢ycia MPOTCKACT HPH TOMICPATYpe 28—
31°C 5 Teuchmc 18-20 WACOB, TAK KAK CPCId COICPANT TOTBKO
COpaKHBACMbIC YIICBOZ. B 3peioii Gpake HAKAITHBACTCH OGBCMHAA
1071 Criupra 8-9%

Hpaxmuueckoe npusienenue 3mi106020 cnupma

3avicHa JCULNTHOTO CEHNINA HHBIMH BIINMH TOMTHB ABTICTCH
AKTYATHOI MPOGICMO/i COBPNCHHOCTH OCOBCHHO OCTPO BONOC CTONT B
CTpanax AMepHkH 1 3AnaInOH EBpomsL. Omuiosetic crupm SmIseTc
TPCKPACHHIM  OKOTOTIMCCKI  WHCTHM  TODIONIN T4 JBWrATEACH
BiyTpeHHTO cropanms. HICTOTSIOBINIC WHCTOTO JTAHOTA IIH B CCCH C
GEHIMHOM (FI0N0T) CYMIECTRCHHO CHICKACT IDASHEHIC OKDYAIIOLCH

PEIH BHNTOMHMNH FA5aNH, TAK KAK DH CTOPAHIH JTAHOTA OOPARYIOTCH
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ToabKO yriCRHCIOTA u poza. [Lui vew OOMSMND KIK TOPIOYCTO
HCNOIB3YIOT “HCTB JTANOA (99%), OOBOMEHHMI STaN0A (94%). Chicch
TAHOTA C GeHIHHOM: Ge0-OTaN0A (Tamox — 20%, Gemumn — 80%).
0O (6-9 vacTeli Gersia M | AT CnpTa).

POCT MPOIBOICTEN STAHOIA CBMH TAKKC C WHPOTO cro
IDHMCHEHIS B XHNIICCKOT IDOMBILIICHHOCTH. OH ABISCTCA NDEKPACHBIN
pacTBOpITCICM, AHTHPIOM, JKCTPAICHTON. JTANOT TAIOKS CIVKHT
CYOCTPATON ATA NPOMIBOICTEA MMOFHN PACTBOPHICACH,  KPACHTCICH,
JICKAPCTBCHHBIN IPCIAPATOB, CMASOMHMIX MTCPHATOB, KICCH, MOKOIILX
CPeACTE, IIACTHIHKATOPOB, BIPHBMATLIY BELLCCT, CHOL

Xoo esnoanenus pasoms
1. 3apance MPHIOTOBBTC APOACKCBYIO JAKBACKY W3 JAPOAKCH H

HEBOTHIIOTO KOMHCCTBA CAXAPA W MyKi. MOKHO HCTIOTHI0BATH «THKHC

APOATKITY, COTEPARAIIHCCH HA HEMBITHIX ATOTAX (OCOBCHHO HA BHHOTPATE).

2. TIOATOTORbTE PACTHTETBHOE CHIPBE W COGEPHTE GPOTITBHYIO
ycTasosky.

1 enocob. OWmImeHRYIO CANADHYIO CBEKTY WIMETBUHTE Hi TEPKE.
Hepes ABOIiNON €10/ MAPTH BIKMITE COK. TICPeCHTE Cro B Oy ThTS Ha
CMKOCTH. A0GABKTC SAKBACKY 3 APOACKCH H TVIOTHO SAKPONTC MPOGKOI ¢
oTBoHOI TPYGKOii (Wpotiece. aRAPOGHSI). Kowen TpyGKH omyCTHTE B
crakan ¢ Booit (prc. 10A).

A

Pic. 10, Cxeva oy sens sranota:
GPURHBIHNE COK H) IPOTYKTA (GNAPHIOH CBEKTH, KapTodest i 1p.)
1~ COK, 2 ~ B, 3 ~ CTeK 1AL TPYOKa, 4 — PeSIOBLI Lt
1~ TeperoHKa CIINDTa I TCpEGPOIHBIIET cOKa:
1 - xo15a ¢ coRon, 2 — crexILG Nepexo o muTaNy, 3
OXHIIED ¢ 010 B0 OT BOOIPOBOA H BEIBOION, 4 ~ CTeK I TYOKD, 5
— KOTG-TPHEMHHK a0
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TlocTaBbTe BCK) CHCTEMY B TETLIOC MECTO (;
36-40°C). COPUKHMBAHIHE HAMHHACTCA HCPE3 HCCKOIBKO 4ACOB, O 4eM
CHIVIETETLCTBYIOT OGPATYIOUAACA TICHA 1 Ty36IPbKH FA%A, NOCTYAIONNE B
crakan ¢ po0fi. Cocya ¢ nenoit 2-3 pasa nepeveumBaior. TIpekpauichie
BBUICICHIN NCKE 1 YTIGKICIONO [ CBICTENNCTBYCT 05 OKOHSINII
mpotiecea GpocHHA. JIpOioKN TP ITOM OCCIAOT Ha WO, AIVIKOCTH
caercer.

2 cnocob. Boynmre 150r caxapa w 100r oummenworo
WMETBCHHOTO Wa Tepke KapTodes, 10 T aposcaeli, Bee passexie b 11
BOAB NpH Temmeparype 36-37°C M MOMECTHTE B MIKPHITYIO GYTHLI C
OTBOHON TPYGKOIH, KAK 1 B MPELLTYIIEM OMBITE,

3. OcymecTsiTe meperokky 3TILI0BOrO cipra. [l 3Toro mocse
KoM COpIAUBANI 4CPE3 CHOH (MOHO HCTOTHI0BITS PEIMHOBY
TpyBiy) AILKOCTS IGPICHTE B KPYTIOIORKYIO KOAGY G3 BIYIMBANI
OCALIKIL KOIBY HATOTHITE Ha Y5 — % CKOCTIL

Tlocrassre K010y Ha meCuamylo GaO WO JMCKTPOWINTEY C
SaKpHITOlE CrImpaThi0. K K006 Mepes I NOJCOSTHHHTE OXTATNTETS, B
PyDaLIKe KOTOPOrO UMPKY.IMPYET XOIOAHAA BOJA A1 KOHACHCAUMH NAPOB
CIMpTA, KANTA KOTOPOTO KANAOT B NPHEMHYIO KOIGY C BOPOWKONL
Tlogneakss IPCIOTBALACT HENAPCHHC CTINPTA I KOA0H (pic. 106).

Tlocte 1010, KaK HAGCPETCH HEGOTSMOS KOMMIECTBO CINpTA,
BhiTe e B MCTAPHTCTBHYIO amky. CUEpT OGHADYAWBACTCH
opranozenTiiccR ~ HA BKYC M MO NapaKTcpHOMY
rOYGOBTOMY OPEHIIO OGS ST TOVKHIANI B HCHAPHTETLHOI HaIKe.

4. TIpOMIBEINTE OMHCTRY ITAHOA OF MPHMCCEH.

JUB OHCTKI IOy CHHOTO 3TAHOTA OT MpHNCCEHi (ApyrHE THmbI
ChpTOB. CHBYWIHNE MACTQ) AOGABLTE B HErO AKTWBHDOBAMMMI YTOTH
Ak BAY (Gepea0miit aKTHBIPOBAHSIli YTOT5) W BLICPITE HECKOTBKO
CYTOK, MO Hero pOMITPYiiTe “cpes ABoiHO CKTANATH (PHIBTD.
Vromm, JETKo TOTYMITE MyTeM CAWTANIE GSPCIOBBIN OB, PACKATCHIHE
VETH NIEPCKTAIBIBAIOT LIHITLAMH B 4Y I HHYKO CMKOCTS, [1C OXTKIAIOT 5¢3
10CTYa BO3IYXA. 3ATEM YTOb HIMETBHAOT 10 PasMepa 2-5 .

5. OMAMITE MPOLEC MOAYYEHHS ITHIOBOTO CIHPTA H3 MPOIYKTOB

PACTEHNCBOACTBA. 3APHCYIITE B TCTPALNI CXEMY GPOMILILHOI Y CTAHOBKIL
3adanue: NOIXOTOBHTH IPOATKCBYIO SAKBICKY. PACTHTCIBHOC CHIPBE
B COGPATE GPOIWILHYIO YCTAHOBKY; OCYICCTBHTS COPAMBINHE COK,

TIEPErOHKY 1 OMICTRY JTILIOBOFO CTIMPTA B AACOPATOPHAX YCTORIAX.

64

1 marcxml Mokasatb Bce

AR

o o A O
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 23°C Smoke 3 & 04.09.2022





image65.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuknagsan 6rotexsor X @ Mpuknagman Guotexo: X =+

« = C A He zawpmueHo | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowe

Kowrpossibic Boupocst

1. Kaxoso npossusennoe npusienenue smiciosozo cnupma?

2 Kaxue epymnoi suxpoopeanuzion - ocywecmaion npoyece
enupmonoeo Gpocenus?

3. Karos xususy nonysemis muiococo cnupma?

4. Kaxoe pacnumessnoe coipve ucnossyom npu npousmoocmse
omanona?

5. Kaoes: ocoBennocmu  ucnotssoeanus  Opeaecinei  npu
npouseodemee smanoia?

6. Kakoo awxo0 omanora us pazunees eudos pacmumensiozo
coipea?

7. Iepewucume smansi npoussodcmea smiuio6ozo cnupma.

8. Kax npucomosum, kyamypy npoussodcmaensix dpoxcxceis
ocyuecmaienus npoyecca cnupmosozo Gposicens?

9. Kax noocomosume, xpaxsiascodepeaugee pacmumeisnoe copve

WVYeHILA IMUI06020 Crupma?

10, Onume npoyecc Gpoxeens cycia

11 Kax nposecmu nepeconsy u owucnxy smitiosozo cnupma?

12, Kakius 0fipasox oo owucmums omanos om npusiecei

13. Kaxoset ocoGennocmu npoussodcmsa coupma us veaacces?

14, Omuuume  npoyece  cbopa  Gpoourswoil - yemanosku
noavseni omano1a ¢ aaGopamopubix yeoax.

PaGora 10. Mosyuentie GHOTas W3 OPTAHNMECKIIY 0CTATROB

e padomu: WAKOVCTBO G GHOTENHOTOTHYECKINM MPOIECCOM
MPOHIBO/ICTE GHOTA 13 OPFAHIYECKIL OCTATKOB.

3adauu patomu: WL CUIOCOGH TOFOTOBKH PACTHTETHHOIO
CHPBA, MCTIOTHIYEMOTO [T NMPONIBOJCTEA GHOFAR COBPATH KAMEPY W
OCBOMTS METOIbI MOIYCHILE OHOTASA TYTEM KOMBCPCHH PACTHTCIIBHBIX
ocrarkon

Obopyoosanue, nocyda, mamepuaisi, peaxmueni: TEpMOCTAT.
KonGa 12 750-1000 M1 MK ILTACTMACCOBH Gy THUIb, IPOGKA PEIHHOBA G
BHBOTNO CTCKIANHON TPYOKON, EMHOBIS TPYOKA CO CTEKIHMEN
TIEPEXOTHIKON € AMAMETPON. COOTBCTCTBYIOUII COCYTY ATH CO0pA ra,
PesuHOBb  GANIOH  (MOKHO NPHCHOCODHTS —DACTAHYTVIO  KAMCPY
PEMHOBOTO  MAPWKA), OPTAMWNMECKAS MACCA, COTCPAANAS  MHOTO
VIICBOTI0B: OTO181 CANAPHO CBCKITBL, KAPTO(DC1A, WCTB, OTXOIBI 374K
HEMHOTO BHICOKOTYMYCHOIH €CTECTBRHHOIi TIOMBbI, H3BECT HAH MEL
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CONEPKAHHE

BBEJEHHE
PA3JIET . CTAIIMHM BHOTEXHOJIOTMUYECKOTO
TIPOM3BOJICTBA
PaGoTa 1. THIOBA CXeMA GHOTEXHOIOTHHCCKORO IPOHSBOICTEA
‘PaGora 2. TIoyeHHe HAKONHTE.TbHOIi Ky 1Ty bl CeHMOM
ok Bacillus sublilis
Pabora 3. T0.1yMeHHE HAKOMHTE/LHOIE Ky Ty Pbi
KapTodebHOit naiouk Bacillus mesentericus
PadoTa 4. [10lyMCHHE YHCTBIX Ky THTYD MHKPOOPIAHIIMOB
PaGoTa 5. TIPHHLIIIBI COCTABICHIA MITATE/IBHBIX CPEA U1
Ky THTHEHDOBHIT MIKPOODTAHITIMOR
PA3JIEN 2. BMOTEXHOJIOMMS1 OPI AHHYECKUX.
KHCIIOT
PaGora 6. [loTyuerme yKCyCHOH KHCTOTH
PaGora 7. [oTyuenne 62 TKOr0TLHOTO HATHTKA NPT
~BHATIBAHI KOMITEKCA MUKPOOPFAHIAOB HaiiHOTO rpHGa
PaGora 8. TToayueHHE TMOHKOT KHCTOTH My TeM
Ky TSTHBHDOBAHIA TLICCHCBOTO TPHOA Ha AWIKON MHTATC ThHOM Cpee
PAYIEJT 3. MMKPOBHASl BHOKOHBEPCHS1 OTXOJIOB M
PACTHUTEJILHOTO CBIPbSA.
PaGoTa 9. IOy kM STANOTA 3 IPOYKTOB PACTEHICBOTCTE
PaGora 10. TTonyuerue GHOaA 13 OPTAMINECKIEN OCTATKOB.
Paora 11, Tloy e GeAK0BHIX MPEAPATOR MyTEM
KYBTHBHDOBAHNS TPHGA Penicillium roqueforti wa AwIKoit
‘mirare ol cpee
PaGora 12. Ciiocosauuee KOpAOB KK METO AHAIPOGHOI
Guoxousepcun
PaGora 13. Ty enie HAKOMHTE SO Ky TLTYPst
BOYGY.AMTCACH AHAIPOGHOTO PALIOASHIA LELTOIO T
PaGora 14. Tlo1y e HHE HAKONMTEILHO Ky IBTYPbi
5035y ICICH 1POGHOTD PASIOACHILE LCLTOI0THE
PaGoTa 15. VIHIIA 00 B AHIIPOCHBIX YCIOBIIX
METO10M GHOKOHBEPCHH
BHBJIMOrPAGHHECKHIA CTIMCOK
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Kpamnue meopemuneckue noroxcenus

Buoeas ~ 510 cuech ws 65-75% werana, 20-33% CO:. 1%
CCPOBOIOPOIA M HEIIHTEBHBIN MPHMCCEH A30TA, KHCIOPOA, BOAOPOIA,
YrApHOTO . B OCHOBC N0AYCHIS GHOTAY IEAHT GuOMEmanozenes, wit
Memanosoe «Gpoxceney — POCCE MPCBPALICHIIA GHONACSH B HCPIHIO.

Buomemazenes

Buoemanozenes ~ clomMbili MUKPOGHOTOTRNCCKHI  TpOLECC
aHa3pOGHOZ  PAYIOKEHEA ODIAMMMCCKOTO BCLICCTBA 10 MCTAMA it
YIIRKHCIORO raa — Gblt OTKpT B 1776 r. B pOLECCE METAHOBOTO
OpoCHMH BHICHIOT TPH NOCICIOBATCIBHBC CTAIM, B KOTODHIX
YHACTBYIOT CBbILE 190) PASTIHbIN MHKPOOPIAHIIMOB.

1. Meppas CTAWS MCTAHOBOTO GPOACHIN — KICIOTHAA
ocymecTaseMas MpexCTABNTEINK Ltterobacieriaceae, Lactobacillaceae,
Streptococcaceae, Closiridiaceae, TpWBOMNT K OGPAIORIMMI TETYIN
OpFAMITMECKHY  KHCTOT, (JOPMWAT. AUETATA. MPOMHORATA. GYTHDATA,
MO0  AHTAPHOI KHCTOT. KNI CTIPTOR, ATHIETILIOR 1 KETOHOB,
Tacke H: w CO, Ha oroii crawm  pavmraores  crommie
MHOTOYTICDOTHHC  COCTMHCHWA — GCAKH. WIS, NOTHCANADHIHL
AKTHBHYIO  DOTb B JCCTDYKINN  ODIAWWYCCKO  MCCH  HIPAIOT
HEI0I050PAPYAIOUNC  MHKDOOPTAHIIMEL TAK  KAK PACTITCTHHHC
GHOMACCH, BOBICKACMHIC B HPOUICCCH GHOMCTAHOTCHESa, NaPAKTEPHIYIOTC
BHICOKHN COICAANMEN 1CLTIOTOH (THTHHHICTIOI03H).

2. Bropas CrAWS - QUAIOTCHES — OCYHCCTATACTCH ABYMH
PYIIAMH  MIUKPOOPIAHIBNOB:  GUEMOZCHIBNA W 20MOGYCMANIIL.
Auerorenme  Ho-IpOAVIMPYIOUME  MIKDOOPIARIGAH _ (lepMEHTHDYIOT
MOHOCOXAPIIL, CTIHPT 1 OPFAMIFICCKHE KHCAOTH C OGpazosamient H.
CO. amerara m  ApYTEX  HHIKOMOACKVMPHLX  COGuMHCHIL
Towoaueramsie Miukpoopramsyst yosausaor H: n €O, a mawke
HEKOTOpHE ONOYTICPONbE COCTHHEHI C OGPATOBAMMCN ALCTATA,
Baxtepun auetorcumoil (s orHoCHT K poza  Sptrophobacter,
Syntrophomonas, Desulfovibrio.

3. Tperss Cramm - MCTAHOFCHMAZ — OGPAIOBAMHC METAML.
«BEHLON MCTAHOBOTO COOGUICCTBA ABNOTCH COGCTBHNO NEMaHOZeHHbE
W vemanooGpaziowue  GAKTCpWM  (apNCOAKTCDMH  POI0B
Methanobacierium, Methanococcus, Methanospirillum, Methanosarcina
2p.). KATALSHDYIOIME BOCCTAHOBITCIbHbE DEAKIUH, NPHOAMNE K
CumTesy  verama O MOACT CHHTCIHDOBATRCH  “CPES  CTATMH
BoceranoBcHis CO; MOTCKY IADHBIM BOIOPOIOM, 4 TAKKC IS MCTHIbHOH
Py s aerara:

4Ha+ €Oy — CH, + 2H,0
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CH:COOH — CH. + CO,
YGCTPATAMH LT PEANIALIN ITHX PAKIM SBIOTCH TAIKE
OKICH YFEPOAA 1 BOA. My PABLHIA KHCTIOTA. METAHO M AD.:
2H,0+CO — CH, +3C0,
4CH;OH — 3CH, + CO,+ 2H.0
4HCOOH — CH, +3C0,+2H:0
(OCHOBHEIM MPOZYKTOM NIEPBICHOTO GPOMEHIS SBIICTCS ayeman,
M3 auerara oGpasyerca B cpeanem 10 73% werana, Botopoausiii myTs
xaer 20 30% verara
‘B JBHCHMOCTI OT TEMIEPATY PhI NPOTEKAHIIS NPOLECCA METAHOBLIE
Gaxrepun  paviennor Wa Mew- W TepuodumsHbe.  OmmmvamsHax
TemepaTypa A1 MelowIbHEX Gakrepuii ot 30°C 10 40°C, a amt
Tepyouabhbx — o1 S0°C 20 60°C. B ueiom Tepyoiabii npouece
MCTAHORCHEA HICT NHTCHCHBHCE ME30(HTHOTO, IDHTOM B STHX YCIOBHIX
aHA3POGHO  TPCPABOTKH OTNOZ0B  CYOCTPAT OGCTHAPIRHBACTCH O
ATOTCHHOM MMKDO(IIOPb  TEIBHHTOB.

Buomexnoioaus wemanosozo Gpoeenus,

Cuiphe. B IDOLCCCAX METAHOTCHES MOAMHO 1CEpaBOTATS CIMOS
DSHOOGPIIHOC CHPE — PAVININYIO PACTIICISHYIO GHOMACCY, BRIIOHM
OTNOIN ADCBCCHHN U HECHCIOGHMC “CTH  COTBCKONOMCTBEHIHBIX
DACTCHIL, HCHOPHCHHNC NPOIVKTAL, OTNOZb AHBOTHOBOICTEI, CTOKI
KPAXMANCPCPAdATHIBUOLNMN NPCANPHATHI, HILIKMC OTNOIbI CANAPHBIX
WBOI0B, GBTOBbE OTSOI, CTOMHBC BOIH CHHPIOBHX JIBOIOB I
HACCICHHBIX NYHITOB, CHCUMATBHO BHIDALICHHBIC KyIbTYPh (BOAAHOI
THALUIHT, THEAHTCKHE Gy PBIC BOIOPOCII).

An ATBL M TEXHOUIOIHYECKHE  exeMbl.  TEXHOMOTHUCCKH
NCTAHOBOC  OPOACHIC NOIDNVICISIOT HA  COIpEGdNUE  MEMaH0BO)
Guoyenosa  depuenmayuo. B TCHOHIE NEPBOTO OTANA. PATBHBHOTCH
GAKICDHM. VUCTBYIOWNC B AHAYDOGHOM  DASIOACHHH HCNONHBX
OPFAHMYCCKHX BELICCTB. B PE3YIBTATE COYIAOTCA ONTHMATBHBIC YCIOBHS
115 COBCTBCHHO (DCPNCHTAILIH — AKTHBHOFO GHOCHHTEA MCTAHA.

DEPMCHTAILIKO POBOIAT B peaKmopax (NCTAHTCHIGAX) OGBENOM OT
OIHOTO 10 HCCKOTbKIN THCAM  KyOMMCCKHY MCTPOB.  MeramTerki
BBITOTHAIOT I AKCICIOBCTON? IIH METALTA, MOFYT HNCTS DASHYIO Opyy 1t
KOHCTPYKINIO ~ O KyOWNCCKOH 0 WHIMHIDHYCCKON, PaCTIOTORCHS!
BCPTHIGLTHO WIH FODIBONTATBHO. Jlyumicit MpHSHACTCS AICOOpAHas
KOHCTpyKIIHA.

BHOTNOBHC  PCAKTODH  MOAWO  YCIOBMO  DAVICTHTH  Ha
OIHOKOPIYCHBIC (<CCTCKHEN) HCHHTCHCHBHMC, 03 AOMOTHHTCISHOTO
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0GOpY 0BNIS AT OAOTPEBA M MEPEMEMIHMBNILS, 3 HA HIAYCTDHATHHbE C
YCTPOHCTBAMH 15 IREMCIIHBANI 1 CHCTENOE Y PABIEHI TDOLECCON.

O.IHOKOPIYCHbIE PEAKTOPH! HMEIOT OGHEM B HECKOTHKO KyGOMETPOB
1 paGOTAIOT B HeMPepHBOM Ne3oumbON peAme. Matsie evkocTi
wmpoko npuvensiorca b M, Kimae, Kopee, Miaonesin. Cpemas
eMKOCTB pelepByapos — 6-12 ar', cpeammii peixoa Guorasa — 0.15 »' B
cymu m L' ewkocrn, Omm mpeactasimor coGoil Kpyrmse w
HCTMPENYTOIBHME  WATAIDH W3 KNP, I ¢ momo
KpHBOmETics KK i OTBOIHON TPYGOTi A1 CGOpa ra

B0/lec HHTCHCHBHO MCTAHOBOE GOACHHE WIST B O6yXCIyneNyamoil
cucmexe,  coctommeii W ayx  peaxropon. Uroow  ysemewms
KOMUCHIPAIIO  GHOMACCH B NISPBOM  ANNApATS.  PAGOTMOWEM B
MHICHCHBHOM PAKHMC, BO BTOPOM PAKTOPE OCYUICCTBIICTCH PaSICICHHE
TBCPIOO  BOUCCTBA M AKTHBHON MMKDOIOPSL HICTh 3TOH  MaCCH
BOSBPALIACTCA B EPBbIi PEAKTOP. PCAKTOPbI CHATAIIOTCA e ki ATH
nCpeNCUINBANI  OOAWCH  MACCH W meniooGyeNHIKaNI AT
NOICPHCIHMA TEMTICATYPS  BHYTPH  peaKTopa. OGPASVIOUIMCCH Tl
VAT HCDE3 20306l KOMIGK, PACTONOACHHSIA B BEPNHCH MacTH
Merawrenka. [a3 1O rA0NPOBOLY NOCTYMCT B KaONpamIE —
2aseaboep, OTKY 11 HOTIETCA B FAY0BYI0 GRS,

B mocicnume roIM B UDAKTKY BHCIDHOTCH TCNHOTOTME,
OCHOBAMHSIC 10 PIIC/CHI IPOLICCEA MCTAHOBOFO OPOKEHILA HA CTAIIN
KHCIOTHYIO 1 METAHOBYHO dhasht. [syxhasnbiil MpOYecc Gy IECTBIAETCH B
ABYX PEAKTOPAN, COCIHHCHHBIX NOC/CIOBATEIBHO. B NEPBOM MOTEKICT
TOKO CTAZNA OOPAIOBAHMS KHCIIOT, 4 BO BTOPOM — OOPAIOBAHHE METAHA.

(J3HBIii NIPOLLECC N10’3BOIACT Y BETHHHTS OOLLLYKO CKOPOCTS B 2-3 par

Veuosus depyentanumi. MCTaHOBOE GPOKCHIE 0CY LICCTBIICTCA B

c1poro auaspofineex yeaomx npit 30—30°C (Mer0duabHA TpOLCCE) 1K

0-60°C  (Tepyo(iuibbi  mpouccc).  CPMCHTAWMA  MPOTEKACT
HenpepHno, ronymepuoOuecKi U nepuvousecky. Chpbe, CoTepKALCe 2
12%  ODFAMHUCCKHX  BCLICCTB, MOIACTCH B  MCTAHTCHK  4Cpes
TOMI00GMCHHIK. [1C OHO NOJOFPCBACTCH WIH ONAWKIICTCH 10
TMTCATYpH  (lepMCHTAWMK,  MCTAHOBOC  GpoACHHC  ~  mpolece
SHOOMEpAECKUTL, TPEOYET TOCTOSHHOTO NOIOTPCBA 1A MONICAAHIA
HCOGNOZMMOIi  TCMTCATYH. KAK MPABIIO. MCTAHICHKH 1 - Chpbe
TOTOFPCRAIOT 5 CYCT CAHTAMNA OGPASVIOUICTOCA rasa. KOHICHTpAHA
MCTAHA B OGPASYIOUICACH GHOTA'C SABHCHT OT NHWHYCCKOTO COCTABA
CYGOTpATA: YIICBOTM AAI0T GObIIIC YIACKICIOTO KA. AHDH — GOTBIIC
Merama (10 85%). Uew MOTHES BOCCTAHOBICH CYOCTPAT. TM  Bbillc
KOHICHTPAIIS \CTaNA
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Hpunenenue 6uozasa
Tennomsopnas cnocoGnocme Goraz cocrapaser 57 kkavh: n
apucat o1 KomuenTpawn b new CO;. Oum KyGmiccii verp Gnoras
oxssienten 4 KBr/a onexpodmeprim, 0.62 a4 kepocmna, 1.5 xr yrm,
3.5 kr apop. Heownmennsiii GHOM HCIOTBIIOT B ObTY AT 0G0cpesa
UL 1 DHTOTOBICHII ALK, 2 TAKIKE DHMCHSIOT B KAMCCTDC TONINB
B CTAIMOHADHBIX YCTAHOBKAX, BHPAGATHIBAIOUIAN  21EKMIPOIIEP2UIO,
KOMIPUMHPOBAHHBI{ I3 MOAHO TPAHCTIOPTHPOBATE M HCIOBIOBATE
(NOCTC MPEABAPUTETEHOI OUHCTKI) B KIMSCTBE 20pI0Yez0 LI ABHIATEIE
BuyTpesero. cropam. OmEHMS| GHOTZ) AHATOTHYCH TPUPOTHOMY
ry. M3 HErO TAOKS MOAHO NOTYWT CMCCh IADHOTO ram
MOJIEKY PHOTO BOZOPOLA, H3 KOTOPOTO BIPAGATHIBACTCH METAHO,
‘OGpasyouiics B NPOIICCCE METAHOBOTO GPOKCHIL LLIAM (AHIKHIT
MM ToCPBIH) ABIACTCH NOPOWINN. opeanoxuneparshiy yoolpene. On
NOKCT TAKKC HCTIOTBI0BATECH AT NPOW3BOICTE CHHBIX GHOTOTHYCCKH
AKTHBHBIX COCVHCHAI, MPHYCHACMBIX B MCANILHHC H CCBCKOM NOTHICTBE,

Xoo awmocnenus: patom

1. TloarorossTe Guomaccy 114 noayueus Guorasa. [l sroro B
KOAGY M IIACTMICCOBYIO GYThLIb JATPYIHTE HIMEIBCHHYIO GHOMACCY
KKIb G0 CITKA MOGHIISTE  TyMYCHOH NOMBOM, aAciIC Temioi
oTcrommmoii box0ii (6e3 X10pa) B coomHomem 1l Mo 0GRy, W0
A0JUKHO COOTBETCTBOBATH OOLICH KOHUCHTPALIH TBEPIbIX BewecTs 8—11%
10 vacce. ECu GHOMACCA KHCA4, A0GABLTE HCMHOFO HSBECTH MM MCTA
A HeifTpaTawi. BHOMACCA ¢ BOJO I0VKHA HE IONONTH 110 BEPN
KONOBL HA 56 CM.

2. MSroTOBBTE KAMEPY A1 0Ny 4CHHS GHOTa”

Jakpoiite  KoMGy MIOTHO PeSHHOBOI MPOGKOH ¢ OTBOHOI
CTCIIAHKOI TPYGKOI, KOHCIL KOTOPOii B KOAGE PACTIONAFICTCH AT BOAO
(a1 BIXO1 rasa). K CTCKIAHHOIi TPYGKE MPHCOCIMHMTE DESHHOBYIO
TPYOKY. KOTOpAS HCPE3 CTCKIAHHBII MEPCNOHHI COCTMHACTCH C MATKHM
GALIOHOM U1 NPHEMKH a3 (pHC. 11). TePMETHIHOCTS BeCX COCTMHEHITT
H TDOGKH C K0160 0BCCICHHBICTCH CKOTHEN.

3. YCTaHoBTe KOGy B TepMOCTAT MM TeMmepay pe +40°C.

4. TIDOCACINTE 50 BHLICTCHHEM T30 HA NPOTIKCHHH 14 HCACTb 1O
HATIOTHCHIIO PESHROBOT KaMepbi. TICPBbC MOPLIH 1% CACIYCT CryCTHT,
TAK KOK OH CMCIIAH C KHCIOPOJOM BOSIYXA, H MDH MOXKHFAHIN MOACT
MPOHSONTH HCBO bl BIPbIB.

5. ComWuwmiics B PeSWHOBOH Kavcpe ras (47O BHIHO MO
HTIOTHCHIIO GATTOH) WIOMHPYHTE OT KOIGH 1AGOPATOPHBI SAINOM.

1 marcxml Mokasatb Bce

PARYS

4 o
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 23°C Smoke 04.09.2022





image70.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuinaaran Grotexror X @ Mpuinaaran Grotexro, X

& > C A He3zawwweno | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowed=y

TloACoRTMIMATE ATMNIYIO CTEIIINNYIO TPYSKY 1 HA KOMHE €¢ MOACATITS
ra, ocaaGus Kk,

Pic. 11, Kavepa 1 toayseiti Gorasa: | ~ Ko7Ga; 2 — GHONICCa, liTas BO1oi;
3~ oK 4 — CTKIAHHAR TPYOKI: S ~ PESMHORA TPYOKA C KIAINOM;
6~ pacTsHYTHI peHHOBHIH GaTToN 115 Gopa

6. 3apHCyiTe B TETPATH CORTHPOBANNYIO KAMEPY AT MOTYCHI
Gnorana.

Bimiey KGRI METOR TOTY NI GHORIH MOAHO NCTITATS A1
VTHUCAW OTNOI0B B WEWX NOMICTEIY, A AN, MOCTPOMS
AQHDRCCTE ) KMPII'A, HEMEHTA, LMK 1 OG0B €10 TOACTHM CI0CM
“epHOM. MOCTEANEE OYACT CTOCOGCTBORAT GOABIIENY HATPCBINIIO
MKOCTIN I IEOTAIAI OT HOMHOTO OXTDKICHIS.

Zadanue: noArOTOBITS, GHOMACCY 1 COGPATS KINEPY A1 NOAYCHI
. HAKOMHTS B KANCpE GHOFA’, AOKIKITS €TO. HATNE, HIPHCOBATS
cueTeny A noayeHMA GHOFA
Kowtpo:mwubic onpocst
1. Umo maroe «Guovemanoeenes»?
Vkawcume cocmas Guozasa. Ioe eco npuersiom?
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3. Onuweme cmadw semanosozo Gpoxcenus.

4. Kaxue opeamuzwer yacmayiom o Guomemanocencese?

5. Kaxoe copve ucnonvayemes s noxyenus Guoeaza?

6. Kaxue annapam: ucro;s:yiom s nosysenus Guoeasa?

7. Omuume mexnoozunecke crea noxenus Guoeasa.

8 Havowume ocnoanvie  yeosus  epsenmayun vemanoaoeo
Gpocen

9. Om wezo saaucum xouyenmpayus yemana o ofpasvoujencs
Guocaze?

10. Omuume npoyece uzzomosienus rabopamopnoit yemanoaxu
us noyuenun Guozasa.

Paora 11, To.1yscune Ge1K0BLIX HPERAPATOR nyTeM
Ry:tnBupOBANNs 1 puba Penicillium roqueforti wa xwsoi
nHTaTeL O cpee

Hew  paGomsi:  O3HAKOMNTCA G OCOSGHHOCTANH MOIVNCHHA
MHKDOGHOIi GHOMACCH Ha PASTIHHIN CY GCTPATAY.

3adanu pabomu: WM CIOCOGHOCTS IIECHSBOTO TPUGA K
HPOAY LHPOBANINO G Ha MOIOUHOTE CHIBOPOTEE.

OBopyoosanue, nocydu, Mamepuaisi, peakmus: TEPMOCTIT, BeCkt
ICKTPOMHSIC, PEPPAKTOMCTP, HOOMEP, (IOTOIICKTPOKLIOPHNCTP, KOAGH
0GnenoM 250 51 CTEKLHMbIE IO, NMICTKI [P HPOBAHKBIE HA | 1
10 M1, wipst Meprsie 1a 100 M1, Bopos Amaverpoy 10-15 .
CTCKIAHHBC CTAKAHMHKH a 5O ML, MEPHbIC KOIGH Ha SO ML (MABTPbL
GyMKHBC CRTLMMATHE, (MIBTPOBATSHIA OYMAF, MIOTHbE (ISP,
KO/Gb KOHIMeCKE Ha 100 M:1, MUKDOGIOPETKH, GIOPETKH L1 THTDOBIHHS
Ha 25 M1, CTEPIIBHbIC IHICTKH Ka | M1, CIMTOBKIH, GAKTEPHOIOTHHCCKHE
neran, Kapanzam no crexay: 0.1 w. pactsop NaOH. denoaranchn.
tuvoaraen. 1w, pactsop NaOH. cycnensws docara wew, fiomws
kams.  spaxvar. 0.1 W pacrsop  THocyiara  marpis.
KOHUCHTDHPOBINHAS  VKCYCHAA  KHCIOTA,  2.5%Hblil  pactsop
CYBOCAMIIOBO  KHCIOTH,  NPOGHDKH  CO  CTEpHIbHON
MCTATHOBANHOI BOZON, MOTOUHAS CIBOPOTKA. MPOGHDKI C “HCTON
Kymwypoit Pencilliun roqueforti.

Kpamyue meopemuueckue nooscenus
B WaCTOAMICE BpEMS HANGOCE C{WLITHBIM KOMTOHCHTON MHIIK
SBIICTCH (¢I0F, OCOGEHHO GGTOK BHCOKON NHTATCIBHON IICHHOCTH.
OCHOBHBIN TyTEN CHIDKCHIS W IHKBIIAIUNN TOT0. JCHHINTA ABTACTCH
npoSsOCIG0 GuoNGCCH ¢ TONOUIbIO MIKpOGHO20 Cunmiesa.
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MukpoSHONy Geky MO CPABIEIIIO ¢ AMBOTHEIM M PICTITELHAN
PHCYIL DAY /pEILNyICCINS. BHCOKAR CKOPOCTS OCTA MHKPOOPAHHINOB
(pacTyr B 500 pas GHCTPEe CeTCKONOMICTRHIBIN Ky STYD). BHCOKOS
cozepane Geka b GHOMACCE (ADOATIH CIOCOGHH HAKANIHBTS 10 40—
50%. a nexorophie Gaxrepuu A0 60-70% Gerxa or CBoci Aaccu):
VIOBICTBODHTE/bHAY ~ GHOJOTHYECKA  ICHHOCTH (10 COACPARAMIMIO
GOTHIIMHCTEA  HEIAMEHWMBIX KHCIOT GelOK Apoickeli W Gaktepuit
COOTBETCTBYET STAIONY), BOTMOANOCTh BPAMBIHHA GHOMACCH Ha
DAV HOMMCBLY CYGCTPATAN W KA OTNONIN PAIA IPOWIBOICTE.
Kpoe TOT0, MHKPOGHO/IOTIMECKOE MPOMIBOICTEO Gefka He TpeGyer
NOCCBUBIY IIOWATCH, HE ABHCHT OF KIMMATIMCCKHX M HOTOBHBIX
YCIOBMIL, NOLTICTCH TOMHOMY IAMHDOBANIIO H BHCOKOMY YPOBIO
BTOMATHSINH,  OBOJSCT  ODIAHMANMMH  KPYIHOTOHKIKHOTO
POHIBO/ICTEA H TIOAY HCHIIO IDO/IY KLH CTAHIAPTHOTO KANECTEA.

Hpodykmur Mukposnoi Konsepeun

B MPONSBOICTBC NMICBHX NPOAYKTOB PACCMATPUBAIOT TDH
OCHOBHBIC (JOPAbI HCTIOTb30BAHIA MHKPOGHOTO GeKA:

1) e IbHAR GHOMACCA — 56’ CHCIMATSHOTO PSPy ICHILE KICTOMNbX
cremok:

2) ACIMMTCIPAT — YACTHYHO OMMILUCHHAX OMOMACCA, MOIYMCHHAA
DYTEM  PATpYMCHIS KICTOUHBIN CTCHOK H YINICHHI HOACTITEISHbIX
KOMIOHEHTOB

3) H301ATHI — BBLICICHHBIC 13 DHOMACCHI GC1KH.

BeIKoBbIC JCHUMTCIPATH M HIOMTHL HASHIBAIOT  GeIKOGbLA
npenapamari. LieTbHbIC KICTKH MIKPOOPTAHI'MOB B CPEHEM COCKAT
0K0:10 0% BeAKA, ACHUHTCIPATH KICTOK — 0K0:10 70%, HIOAAThE — 10 90%
B

K NpOAYKTAM MHKPOGHOTO NPOMCNOAUICHIS NPCTBABIAIOT PAL
ceyuquseckux mpeGosanui. TIPEAKIE BCero, B HX COCTaBC 0zpaNususaIon
CooepHCaIie HYKICUNOBHIX KUCION, TAK KAK NYDHHOBHIC OCHOBAI B
OPFAMIRC AHBOTHBIX TPAHC(JOPMHPYIOTCA B MOMCEYIO KHCIOTY. COTIABAA
PHCK 3a001CBANMIT NOMCK M MOYCBBBOALMN MyTeil. CYTOMHAS HOPMA
COCTABMACT 2 I HYKICHHOBHIN KHCIOT. 4TO COOTBTCTRYCT 20-30 ©
BbicymCHHOI GHOMACCe Apokskeil it 10-20 T GaKTepHiL. JL1s CHIBKCHIS
COTCPAANIS  HYKICHHOBMN  KHCIOT B KICTKAX  MHKPOOPAHISMbI
NOTBCPIAIOT  BOYICHCTBNIO  BICOKKX  TCMICpATYp.  OOPAOATHIBAIOT
KIOTCHHOI PHOOHYKACAOIT IWTH KHCIOTAMI, HCTONANH, MCTAHATON. JL15
GCTKOBHIN MPENAPATOB OFPANKUNBAIOT TAKIKC COACPARANHE f-ORCIMACIHOI
KuCIOnbl B THIWIAN: YiKIONPONGHOR: PaSKEMEIENHb HAUPHBIY KUCIOM,
TO ey MDY CTCA YCOBHSNH Ky THTHBHPOBANKS  PEAHMOM CYHIKH,
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Mpodyuenmui mukpoGnozo exa

JLast uescii MHKDOGHORO CHITE:a GEIKA MOTYT GhiTh HCTIOILS0BHb
Te  ukpoopeanuzi,  KOTODME  OGHAIOT  CHOCOGHOCTHIO 10X
BOSICHCTBCM  COCTABA NTATCBHOI CPEAbl H  (MSHKO-NHMHICCKHX
YCI0BHIT Ky ATHBHPOBAHHA CikeupOSaN' B TOBIUICHHIN KOIMICCTEIN
TPCHMYWECTECHHO  T¢  COCIMHCHIA  KOTOPHC  BIAKOTCH  yeieqbiit
(OCHOGHSLN) RPOOYKIMOM JAKOTO IPOMIBOACTEA.

Buifop npodyyenma ONPEICIHCTCH OOWUM COACPAANUEM Oelka B
OHOMACCE,  AMMHOKHCIOTHBIM ~ COCTABOM M YCBOAEMOCTBIO  OeKa,
COICPAAMIEM  HEACIATCIbHEIX KOMIOHGHTOB (HYKICHHOBBIN KHCIOT,
HCYCBOACMBIX  (JOPM  MOIHCANAPHIOB 1 Ap.). MHKPOOPrAHMIMBI-
NPOIVUCHTH HC JONAHbI BBIHBATS QLIEPZUNECKIT Peakiui. 00TATITS
namozennsivi cooncmsa

B KaecTBE 1poOVyennIa MRKPOGHOTO GETKA HCTOTBIYHOT Ky THTYPHI
apowaeii  (Candida,  Endomycopsis,  Saccharomyces).  Gaxrep:
Methviomonas,  Methylococcus,  Methylophillus).  mwanoGaxrepuii
(Spirulina,  Anabena, ~Nostoc), _weconepmersb rpuGos  (Fusarium,
Penicillium, Trichoderma) w Gawwonmmeros (Agaricus, Coprinus,
Lentinus, Panus, Pleurotus w ap.). oaopoc:cit (Chlorella. Scencdesmus).

JIpocin — TPATHIGIOHKKIC. HCTONHMKH JUTH TOTYCHHS GCTKOBOH
Macchi, ORN YCTONNNEBS K WHOCKIWSM, JCTKO OTICIAIOTCH OT CPEibl
GIATOTADS KPYTHHIM PATMCPAN KICTOK, CTIOCOOHH YCBAWBITS PATIHHE
MCTOMHWKH YIIEPOJA. A30TA, MOTYT PACTH HA POCTHIN CPEAAN. JIpokc
NPOAYWHPYIOT GuoMACCY C BHCOKMMH MHTATCTGHEMI CBOHCTBAMM W
e 3anaxow. HEAOCTATOK — BHCOKOS CONCPAANME HYKICHHOBSIX
KHCAOT - 710 12%.

Bakrepun.  Misectio Gonee 30 Bmios  Gakrepmii, KoTOphic
HCHOABIYIOTCH AT MOAYNCHIS OCKOBBIX BewecTs. Ilpewwyijecmea —
'BHICOKAH CKOPOCTH POCTA, GOTBIL, HeM Y APYTHX MHKPOOPram3os. Tlo
COCTaBY AMMHOKHCIOT GAKTCPWATSIH OSIOK GWIOK K AMBOTHOMY.
H0JTOMY IPICTABIMET LGHHOCT B KIMCCTBE KOPMOBOIO HPEnapari.
BMecTe ¢ TeM, IMAMETP KICTOK Gaxrepuii B 3-5 pas MeHbiue, 4eMm y
Aponcieli, @ IIOTHOCTD X GHIKA K ILIOTHOCTH BObL “TO OCIOAKHICT
Crammo seuctchi. 10 CPABNCHINO C IPOICKIMH GAKTCPI MEHEC
yerojiumBs K mm(eKwint.  HEIOCTATKOM TAKAS ABIMCTCH  BHICOKOS
COCPHAHIE HYKICHHOBBIX KHCIOT — 0 16%, 4TO BbIWE JOMYCTHMOTO
YPOBH.

Heconepuienubie IpUGHI W GASLIMOMINETE! HCIOTBSYIOT 115
TOAYUCHNS MUIYER0Z0 U KOpAO0GOZ0 GeTka. B MHLCTHI HCCOBCPIICHHBIX
IPHGOB COTCPAHTCH 10 55-57% Chporo mporeia, 41—43% HCTHHHOTO
GC1Ka 1 5-6% HYKICHHOBHIX KHCIOT. Y GASHIOMHLICTOB B MHIICTHI — 42—
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48% cuporo mporenna, 24-30% wermmoro Gema m mmumn 2-4%
yKennopux Knc0T. [PHOROfi GenoK xopomwo yemmnacres. Hanpisiep.
renens ycnoxexocrn Fiusarium culmorum cocranaser $4%

TpuGHoil Gea0x OBKLTICT TAKAC NOPOWIMMM  CTPYKTYDHEDMH
COOHCTBIN, 'O BUAKHO L1 HCMOMSIOBANIA B AUCGHIT NOOVMAX,
kymmmapux  wizemors. Ero  yao0no  a06ammrs b Chph,
OHCEPBHPOBAHBIC OBOLM, KOAGACHL XJICOHME myemts. Munemii
CHEAOGHBIX TPHGOB B BIIC CYXOIO NOPOMIKA HCTOMBIVIOT KAK LCHHYIO
INEBYI0 A0GABKY K CYNAN I COYCOM. BETXOBME KOWUCHTpATH i
Guosacest HECOBCPIICHHEIX 5 neror BEICOKYIO
JKHPOY IEPAHBAOYIO CIIOCOGHOCTS (0K0:10 400%) 1 MOTYT faBaTh mpi
COCTMHEHIH C HHPANH 0IHOPOHYIO HPOIY KLU0

BO10POCIN — NCPCTICKTHBHBIC HCTOMHAKH GEKA, CTIOCOGHHE €ro
CHHTESHPOBATS I3 AHOKCHIA YTICPOA, BOAbI H MHHCPATSHbIX BOLICCTS 51
CHCT JHCPIIN COTHCUHOTO CBOTR. OHM JCTKO OTACIAIOTCH OT CYOCTPATA,
MCLICHHCS  DACTYT, CM  DOAKI,  NOJTOMY COICPAAT  MCHBIC
HYKICHHOBBIN  KHCIOT B GMowacce. OOUCE CoacpAaKHe Ocika B
BOZOPOCIIX MOACT A0CTHATh 20 0% OT MACCHL.

Buomexnoocus wupotnoc cunmesa Gersa
HCOMBICHNO 0T BHIA MCHOTB3YEMOTO  CHIBA, MUMOGEH  CEMA
MIKPOGHOTOTIHCCKOTO  MPONIBOICTEN GCIKY  BICIONICT OIYMCHHE 1t
TOMOTOBKY CHPHA, MOTYMCHHC HOCEBHOTO MIICPHAT, (XPNCHTALIO,
BLICTCHIC,  MMAKTHBQINIO,  CIVIICHC  MIKDOGHON  GHOMAGCH,
H0CICAYHOUIEE BHCY IMBAHIC H CTAKIAPTHRLINO FOTOBOTO IPOIYKTA.

ToJ1yueHHE 10CEBHOTO MaTepuAL 1A, BOIBIIOC SHAMCHHC HMCCT
Kaecmeéo MCXOIHOTO MOCCBHOTO MATEpHATA (HHOKY.1Ta). MHOKysT
TONYNAIOT WS MYSeAHON KVIimypb! B HECKOIBKO CTATHI C MPHMCHEHHCM
PHHLHN MACLITAGHPOBAHILA.

Chipbe 1 eyGCTPATS L1 HOIYHCHIS MUKDOGHOI GOMaceht. B
KAdeCTB CHDbH  CYOCTPATOB U4 MOYUCHIA MHKDOGHOH GHOMICCH B
DITHBIX CTDANAX HCIOTBIYIOT J21eq000poos Wil yeieeoocooepaiyee
copre. JI18  KDYUHOMACWTAOHBIX MPOICCCOB  GOTBUIC  NDHIOTHL
YIICBOIOPOIBE H-ATKANb. MPHPOTHMIL s, KIK HANGOTCC ICWICBOC H
20CTy MO Chipbe. TT0NYUCHHC GCTKA OTHOKICTOHbN BOSMOAHO TAKAC Ha
DASTHHBIN YIICBOZCOACHAALIIN OTXOZAN MPOMBILLICHHOCTH 1 CCTBCKOTO

(034HCTBA: | MCACCE,  MOJIOWHOI  CHIBOPOTKC, OTNOAN MPOI3BOCTBA
KPANMATA, TWIDOTHSATAN CHCCHHBL. CYTb(WTHBX WCAOKAX. W AT
NPOWIBOICTEY GCTKOBHIN NPOIYKTOB Yale BCCTO HCTIOTHSYIOT APOAGAH
Candida,

Vencsooopoow. H-Atkaisi ~ wachmicHume C mpAvoli b0
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yraesozopoxss, mimmyor mapadwnawn.  Jls  noryuemns Gemxa
HCIOTYIOT  VIIEBOA0POTH ¢ AmMHOii  yraepomnoii wemn Co-Cis.
noyReMME 13 HeTH n Kepocna. ORICIATE YTACB0A0POS! CHOCODHS
MHOTHE  MMKDOODIAMNIMB  GAKTCDHH.  KTHHONMICTH,  ADOKH,
KpOCKOMICCKHC rpuGh. HANGOTLICE SHATSHHE IHNEIOT ACTOPOTCHIHE
apowcan Candida, Rhodotorula, Torulopsis.

Memay — cavuii TeWEBHIl B CHIPL LT NPOUIBOICTEY GeTA
METal HCOTHIYIOT TOTHKO GAKTEPHI, M HX Ky TTHBHPOBIHIE CBAXIHO C
DAIOM TPYAHOGTEIE: BIPHBOONACHOCTS (METAH OGPAET C KHCHOPOION
BIPLIBOOIACHYIO CMECE), HIIKAA PACTBOPIMOCTS METAHA B KYJIBTYPABHOI
JKIIKOCTH, MEICHHBI POCT MHKPOOPIAHIIMOB H HX NOBHIICHHAT
noTpeGHOCTS B KiCHOpoze. K OGMRATHSNM METAHOTPOa  OTHOGT
Garepun poaos Methylobacter, Methylococeus, Methylomonas

Veaeaoocooepneanue - cybempamu. Ilexnonosa. Tlepenemnso
NOTYMCHHC  GHOMACCH  MHKPOOIAMISNOB  HA  (lepMCHTATHBHE
PHIDOINATAY  UCATOI0NCOICPRILCTO  CpbA omomx
CPeBOOBPAGHTHBIOUICH  MPOMBILLICHHOCTH H  CETSCKOTO  NOMIICTBA.
JTpYIMCHHCM UM NDOMBIICHHON PCATHRAWNH TAKOTO  mpoCCEA
BIICICH 10, 'O B UCUIOIOOCOICPAUICN CHPSC HMCCTCH THIHME,
TPy Ao IpoMHOBEHIC B CyGCTpAT hepMeHTa e onasHL Kpose
TO0, CHIPHC HYAKIACTCH B  OOPaGOTKE, NOIBOLUOWCH —NOHHIUTE
CONCPRANIC B HEM KPHCTAALTIMCCKOI (OPABI U LTIO0HL I TCPEBECTI CC B
aMopHOC  COCTOMHIE, MOCIE “ero  (JepMCHTATHBHBLI  rIIPOMIS
SHAYHTCIBHO yCKOpAeTcs. Ha GOJBUIMHCTBE [HIPOIHSHBIX XIBOIOB
BHCAPCH! IPOYKTHBHBIC LITAMMBI KOPNOBBIX ApoAcAcit Candida scoii 1
C. ropicalis.

Menacca ~ n0GOMHbiii POYKT NPOM3BOCTEA CAXAPA I3 CAXAPHOTO
TPOCTHHKA M CANADHOH CBCKIbL —OOFATHIi VIICBOZAMH. LCHHBIMH
ODFMIMCCKHNH M \HHCATOHBINH  BCLICCTBANMH,  AMIHOKHCIOTAN,
Ty, COACPAAMHE CAXAPOTH 10 60%.

Mo0UHG ChiOPOIIKG — OMCHS GOTATA PATIHBINH GHOTOTHHCCKI
AKTBHIMH COCHCHIANA, OHA COCANT B CpetHent T0-80% JaKTO i,
7-15% Genkomkix pemeeTs, 2-8% upa, 8-10% MuHCpATsHbIX Conchi
KpOME TOro, MO CHIBOPOTKA HCCT B CBOCM COCTABC SHAMHTETBHOC
KOMMMCCTBO BHTAMHHOB, FODMOHOB, OPFAMIMCCKIX KHCIOT, MHKDO- i
Y ABTPANHKDOIIMCHTH

HATHAHS B NOTOMHOI CHIBOPOTKE JETKO YCBOSCMBIX MHOTHH
BIIAMH MHKDOODAHIIOB. HCTOMKKOB YTICPOZOB, A TAKAC PATIMMBIX
DOCTOBBIX (MIKTOPOB, BHLIBHFACT CE B P HAHOONCE IICHHBIN MHTAT b
P 21 0Ty HEHIS MPOIYKTOB MIHKPOGHOTO CHHTE. BOTSIIOE SHIUCHHE
MCCT 1 TO OGCTOSTEICTBO, TO MPHNCHCHIE NOTONHOFi CHIBOPOTH HE
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BBEJIEHHE

Buomexnomoens npeacTas et CoGOi 0GiacTs aiii, KoTOpan
BOsMHKI H OQOPMHIICH KA CTHIE MHKDOGHOTONHH. MOJCKYIADHON
GHOIOTHM, TCHETHICCKOIl MITKCHEDMIL, NHMICCKO TEXHOIOTMH 1 D,
Hayk. B KauecTse GHOI0NMMECKIX OGHEKTOB b PAIIHbIY GHOTEXHOIOTHIX
A BCETO MCIOABIYIOT OONOKICMIONSE AUKDOOPRGHIZS, D TAKKE
Kemiu pacments u xcuaomsix

B GHOTENHOTOTHH, KAK B HMKAKOH Ipyroii ofmacTw juammii
WTCIpUPYIOTCH HayKa W MPOWIBOACTS0. TIpH TOM pOMBILICHHOE
NPOWIBOICTEO  OCHOBAHO HA  HECKOMS! npHHIHIAY,  GpoeHIH
(epveHTALIK), GUOKOMBEPCUH (NPEBPALICHHE  OJHOTO  BOWCCTEA B
APYTOG). Ky IbTHBHDOBAHIH PACTHTCIbHBIN H HBOTHBIX KICTOK. GaKTEpHil
HBHDYCOB, TCHETHYGCKIN MAMMITYJAIIEN. PCATHIS STHX HAYUHbIX
NPHHLINTIOB B TPOSBOZCTES NOTPEGOBATA PAIPAGOTKH NPOMBILLICHHOTO
OGOpYZOBaHMA W ANNADATYDH.  OTPUGOTKH M ONTHMMIAUNH
TEXHOJTOTHYECKILY TIPOLICCEOB, PAPAGOTH CTIOCOGOB. OLCHKH H KOHTPOIH
POy KutMi KA B ce CTa

'MuKpOGHBIC, PACTHTCIBHBIC M JKMBOTHBIC IKICTKM B NPOLECCE
HUBHEICATE SHOCTH (ACCHMIALIN . JMCCHMILTALI) OOPISYIOT HOBHC
UPOIVKTH N BUICAUOT MCTAGOMTH, OGMLTOWNC PASHOOGPUSHBINIL
(DISHKO-XHMIMCCKIMI  CBOFCTBAMM  1i  OMOJOIIMCCKHM  ACHCTBHEM,
KOTOPbi HCTIOTIS3YIOTCA B PAVIRHbIN OTPACIAN: MEMILMHE, BETCPHHAPII
N CCTCKOM  NOWIICTRC, MHICBOI MPOMBILICHHOCTH,  NHMMMCCKOI
POMBILLICHHOCTH, IHEPIETHKE.

TIPOAYKTSI AI3HEICATEIHOCTH GHOTEXHOIOMHHYECKIX ATCHTOB, KAK
NPABILIO, ACTAT Ha 4 KATErOpHH:

~ COMH KICTKH KAK HCTOWMIK CICBOTO NPOIYKTA: BAKLMHb,
KOPMOBOIH 0CI0K, FILIPOTHIATEL MHTATE B HbIX CPCA 1T, 15

— KPYTIHBIC MOJICKY.1bl (MAKDOMOJICKY.Ibi). KOTOPbIC CHHTCHPYHOTCH
KICTKAMH B NPONCCCE BDAUNBANIS: (JCPMCHTH. TOKCHHb, AHTHICHS,
ANTHTCTA, MCATIIOTHKAR! 1 1D,

~ TCPBIbC MCTAGOTHTH ~  HHSKOMOJCKYJMHBIC BCUICCTBA.
'HCOGNOMMBIC 24 POCTA KICTOK: AMHHOKHCIOThI, BHTAMHHSI, HYKICOTHIHL,
OPFAMIYCCKHE KHCAOTH:

~ BTOHYHHIC MTAGOTHTHI — HIHSKOMOIICKY THDHIC COCIMHCHIS, H
TPEGYIOUINCES T4 POCTA. KICTOK: AHTHOHOTHKH, AIKATOWIH, TOKCHHSI,
TOpAOBL

TIpAKTHKYM COACPAHT 15 TBOPATOPHKIX PAGOT. WITHOCTPHPY RO
TPHKTATHMC HANDABICHIS DASBHTHS COBDCMCHHON  GHOTEXHOTOTHH
PaCCMOTPCHb  OCHOBHMC  CTATHH  GHOTCXHOTOTHYCCKORO  MpOIIecca
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TPEGYET CHeWHATMHOI G0N0 MOATOTOBKI. & Ky BTy PATHHAA AIAKOCTH
HOCHE BPALKBANIA MHKDOODFAHIINOB NOJKET GbiTh HCIOTMIOBAND B
AMILEBH 1 KOPMOBIX e 03 06pasoTKit.

TIpH  BOCCTODOHHEN  HCTIOAbIOBAMMM  MHKDOGHOIi  MACCH,
ROAYYCHHOi Ha MOJOUHOH ChIBODOTKE, GBIA BHABICHA CC BHCOKAA
TCXHOJOTHYCCKAA  H JKOHOMIYHOCTE LT MACHOO I MOIOMHOTO
HUBOTHOBOCTEQ, ITHUEBOACTEA H LEIOFO PA1A APYTHX HApABICHL

DepveHTAII M BLUCICHHC  HEICBOTO  HPOYKTA.
TIOAOTOBICHHLIC  UHOKY.INT, OCHOBHOFi POCTOBOIt CYGCTPAT It BGC
HCOGNOZUMBIC NNTATE.IbHbE KOMIOHCHTH! BMECTE C BOSIYXOM NOLIOT B
QepyewTep, B KOTOPOM  mpOMCX [
GHOTEXHOIOTHMECKORO MPOIICCCA — (hepenmaruonias. TIOMBILLICHHOE
TOTYUCHHE GCTKA C TIOVOUINO MIKPOGOB OGBIMHO OCYHICCTRTACTCH B
{hepMEKTOPAX. PABOTAHOWINN 0 MPHHLMTY XeMOCHIANIOG, OGBCMBI KOTOPBIX
OCTHTAIOT HECKOTBKILY COT KYGWMECKHY METDOB, B MPOTONHOM PEATIME
621 COOTIOTEHIS MPABILT CTEPITLHOCTI

B Cpeay C PAMHOKIUOUIMHACH MUKPOOPFIHITMAMH HEMPEPHEHO
MOAAIOT BoTslE PACTEOP MHHEPATHHAIX COnell 1t OprasecKkiii CyOCTpaT,
KOWKDCTRb 118 OCYICCTBHENOTO Mponiccea. KysTypy nOABCpraio
TCPENCUIMBANIIO,  AOPUPOBANIIO W OXAXAACHWO,  Llcncco00pasHO
HCTIOTHS0BATE MepMOMOICPaNMIbE UGS, MTO TIOSBOTACT BCCTH
BHPAUIMBANNC NPH MAKCHMATEHO BHCOKOH TEMTIEPATYPe. DTO CHIGKACT
'BCPOTHOCTS HH(DHIMIDOBANHA 1 YMEHBIACT JTPATH! H ONTAAICHIC.

BHpAUCHNbE KICTKH APOAGKEli OTACWIOT OT BOTHON CpeTst
cenapuposaies, TpuGOB — uismpayuei. J  KORUCHTPHPOBAHHS
METKHY GAKTEPHATHHbL KIETOK MCTOL3YIOT ¢haomayio. 34TeM MpOBOAST
mepueckyio oGpatomsy npw Tevnepatype 80-90°C B xoe KOTOPOIl B
teucune 1040 MIHHYT IPAKTHNECKH BS KICTKH WTAMMA-TIPOIVUCHTA 1
conyrcTByiowAA MHKPO()I0pA NOTGAOT. CMETAHOOGPASHYI0 MACCY TIOCHE
OTMHPANIN KICTOK Coyaiom B BAKYYM-BHIADHBX YCTAHOBKAX H
GUCYUNG@ON B PICTBLINTEABHO CYWIIKS 10 OCTATONHO BIVKHOGTH
KOHEHHOTO 1POAYKTa OKOI0 10%. TloayscHsie XI0MLA 1 NOPOWIOK
epamyupyion, YIAKoBHBOT 10 25-30 KI B MHOTOCIOINbE Gy MUANbE
MCLIKIL 1 OTIPABNOT NOTPEGHIE TN,

OGHHITE IbHbIM YCIOBHEM TEXHOTOTHYECKORO MPOLICCCA Oy eHI
MUKDOGHOIi GHOMACCH SBIICTCH OMUCHIKG 2a30-6050VUIHBLY  6bIDOCOS
KOTOpbie OGASYIOTCA Ha CTAZHI (XepMCHTAILHI W TOCT(PMEHTALHOHOH
CTAIHH W NPEICTABIAOT COGOH GOTbLIIE OGBEMbI BOSIY XA, SArPASHCHHOTO
MBHMH  MUKDOOHBIMH  KICTKANM, GCIKOBOH MBTSO M. ADYrHMM
POIYKTAMH  MHKDOGHOTO  CHHTCS. OMHCTKE MOTBCPIAIOTCH  TAKAC
GOTbMC  OGBCMBI  KyISTYPATSHOI KWIKOCTH. 0OpasyeMoli  mocic
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OTaCTCHIA KACTOMHO GHOMICCH. OMMIICHNA FHAKOCTS HCMOHIYCTSH B
WKIC  OBOPOTHOTO  POIOCHIDACHIN  TENHOTOTIMECKO  CXCMBI
r—

Bausirue 1. Ouenica uMTATEbHOI CPEIBI M 3ACED KY.16TYPO 1Puba
Penicillium roqueforti

Xo0 euno.unenus patoms

1. ToroTossTe mirarensiyio cpeay i onpexere pH ¢ noMomsio
HowoMepa. JLm TOrO B CTCKIAHHBI CTakamumk oTOcpiTe 25 AT
COACPAINOTO K0/ 1 KOG M C HOMOUIO HOHOMEpA onpeaeire pH
cpest

2. ONpeCIHTE THIPYCMYIO KHCIOTHOCTS MMTaTebHOf cpeti, Ut
37070 B K00 Ha 100 31 OTGEPHTE 10 M1 MOJOHOI CBOPOTKH, Z00aBbTE
20 Nt AHCTHANNPOBARKOH BObL, 34 Kan (eHOMPrATCIHHA W THTDYITC
0.1 w pacrsopon NaOH 10 €160 po3osoii OKpacK.

PaccuTaiiTe THTPYCNYIO KHCAOTHOCTS MHTATCIbHOF cpeast (K), B
rpazycax Teprepa 1o qopyyie:

K=V,x10

rae: K — TiTpyemas kicaoTHOCTS. “T: 1, — oGbew 0.1 H pactsopa NaOH.
MA, noweamero Wa Twrposamke 10 w1 mwmatcabwofi cpems: 10 —
Ko3(rieHT nepecueTa wa 100 31 MHTATEABHON Cpeab.

3. OmpeCANTE COACPIRINHE CyXHX BEUICCTS B MHTATC ThHON Cpere ¢
TOMOUILO PEpAKTONETP (G, PAGOTY 5)

4. Onpexeawtc awmmbi  a%0T B mTOTCTBHOR  Cperc
HOZOMCTPIICCKHM MCTOZI0M. JLT4 9700 B NCPHYO KOIGY 0GHeNOM 50 w1
HNCTROI BHCCHTC 10 I MOJOUHOH CHIBOPOTKIL. A0GaBKTC 34 Karn
TvoApraTeHa W o Kanasw 1 K. pactsop NaOH o0 mossacis Gicano
roay6oii Oxpacii. K CTOGOMCTONHOMY PACTBOPY 113 WTHHIDA mpi
noveummarm npwciire 30 v cycnenm docdara weam. Coaepaimioe
KO7OH 10BCAUNTE BOTON 710 MCTKH. mepevemaliTe W (puabTpyIiTe yepes
AOTHH (HBTD. DHTHTPAT 0VKCH GbITH COBPUICHHO TPOSPAHBIN.

10 M1 QUALTPATA MHNCTKOM NEPCHCCHTE B KOHIIECKYIO KOT0Y.
106aBsTE 0.5 ACT YKCYCHOM KHCTOTEL 1 T HOMWIA KATHA 1 NEpeMEIAlTE,
Beytemmsuniica o THTpyiite w3y MukpoGioperki 0,01 1. pacTROpoM
THOCY TB()ATA HATDWS, NPHGABIAS B KOWILE THTPOBAHI |2 kAN PaCTBOpA
KpaXMaLTa. OKORYANHE THIPOBANIS OMPCIEIAIOT 10 HCHEIHOBHHIO CHHC
oxpackn.

KomeiecTso asmmimoro asora () mermcmire 1o dopy e

1 marcxml Mokasatb Bce

21:52

o o A O
,O BBeawuTe 34eChb TEKCT ANA NOUCKa 23°C Smoke 3 & 04.09.2022





image78.png
& | O|® | D|P| S| Hosanswranca X | @ Nn.Xne6osa, HIO. Crie X Mpuknagsan 6rotexsor X @ Mpuknagman Guotexo: X =+

& > C A He3zawwweno | elibrary.asu.ru/xmlui/bitstream/handle/asu/3201/read.7book?sequence=1&isAllowed=y

ax0.28xV x10x1

50 .
rae: X' KOMIMECTBO aMuHHOTO ajota, Mr/100 wx; @ — komwectso 0,01 .
PACTBOpA THOCY TH{)ATA HATPHA, MO IEE A THTPOBAMKE, M, I 0GBeM
HCCAC 1Y MO JKILTKOCTH, B3TELL HA AHATHS, M1,

5. TlpuroTopste mMOCeRNYIO CYCTCHINO M NpOWIBCTNTE 3cen
e b0t Cpe:t. JL MOAYCHI NOCEBHOi CYCTEI I B TPOOHPKY ¢
“NCTOi  KyaBTYPOH TpUGA-MOIYNCHTA DOTI MINCHN CTIMDTOBKI
HazeiiTe 9 M CTEPHIBHOf BObL. BAKTEPHOIOrIMECKOii TIeT.1eli 0CTOPOAKHO
CoCKpeGHITe C10f, CORepAGI CIOpHL 10 OBPAIOBANI CyCrieH i,

30ceB MITATE 1O CPEABt MPOMIBOANTE CTEpH B0 mmCTROf. H
IPOGHPKN OTGEPHTE 11O 1 M1 CYCICHOM H KOMMECTERHHO NREHECHTE B
KKIYI0 KOGy C MHTATC MO cpea0ii. KonGbi poiite nposkas.

Kaxayio  xoaGy  noamummre  (PHO  mcnommmrens,
IPOIOTITCBHOCTS KY.ISTHBUPOBNILA) 1 YCTANOBATE B TCPMOCTAT Ha 3,
5,7 cyTok mpn Texmeparype 25-27°C.

X

ausne 2. Ouenia croCOGHOCTH ILIECHEBOT0 FPA K
MPOAYIHPOBANING Beka 1A MOI0MHOI CLIBOPOTIE

Xoo aumonenus padomm

1. Ucpes TPOC CYTOK BHIMBTC NICPEYIO KOIGY W3 TeMOCTATA M
OnpeiCHNIC TpHPOCT OWOMACCH  TpHGA-TpOAYICHTA. /Lt 100 WA
AATHTHUCCKHY BCOX  B3BCCHTC TDCTBAPHTCTBHO  BHCYUICHHHC 10
nocrosmmoit Maccs! rbTps. Cozepanioe K016 mpouTsTpyiiTe uepes
DWISTD, IpH STON BHPOCUIYI0 GHOMACCY TPHGA WITATECM NEPCHECHTE KA
umsrp. Brovaccy wa (uusrpe cymwre B cymmmshos wkady mpH
Temneparype 130°C B Tevchme | vaca. BhCYUICHHbE TaKHM 00Pa3OM
(uwibphl C GHoMACCOli ONTMTC B OKCHKATODE M BIBCCHIC Ha
amaTTIMCCKHN Becax. Maccy Cyxoro Muueams (). r. paccuuTaiire mo
dopmye:

B=B,-B,

e B; — Macea nycroro (astpa, r; B, — Macea QuIsTpa ¢ GHOMACCOL, 1

2. Onmpezenure pH  KyIBTYPAIBHOH AMWIKOCTH C [OMOLIBIO
HoHOMEPpa.
3. Onpejenure  THIPYeMYIO  KHCAOTHOCTH  KYJILTYpPabHOil
awocT

B 010y ma 100 a1 orGepure 10 M1 OT(HIBTPOBAMHOI AWIKOCTH,
10GaBbTe 20 M THCTIULIHPOBAHKOF Boabi, 34 Kanut eHoaTaneHHa 1
murpyiite 0.1 W. pactsopom NaOH 10 c1a60 POIOBOTO OKpAILIMBAHILA.
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KHCIOTHOCTS PACCHHTAIITE TAK e, KAK H 1A NICPBOM JAHATHH.

4. Onpezesnte COTCAQHHE CyXHN DEWECTB B KybTYPAIBHON
HULIKOCTH G IOMOUIBIO pe(ppaKToverpa.

5. Ompeseme aummimbii A%0T B KyATYPAIBHON AHIKOCTH
HHOAOMETPIECKHM METOA0M (CM. TIEPBOE RAITHE).

6. Onpezemme MaccoByi0 1010 4 KOTOpMNTDHECKIN
MeT0z0M. JL1H 3TOrO B3BCCHTE 0K00 0.5 I HCIAYENOTO IIMETHCHHOTO B
MyKy OGPAINA HA AHATHTIFIECKHX BECAX C TOMHOCTHIO 70 0,001 © u
TIOMECTHTE B KOHHUCCKYIO KOIGY BMECTHMOCTEIO 250 O, CHAGHEHHYIO
npoGkoit. B konGy 1oGaBbTe mMmeTKOM 50 cM’ PAcTBOpA THIPOKCHIA
watpns kowmerTpamncii 0.1 moms/av’. KonGy sakpoiite mpoGkoi
BCTPANHHTE HA MENAHHYCCKOM BCTPAXHBATCIC B TeucHHe |5 mu. 3atem
BBTARY HCKTDHQYTHPYTe. 10 M npi vacTOTE Bpameris 6000
TleperechTe 5 car’ MPOIPAYHOTO UCHTPHAYTATA MHTICTROI B MEPHYHO KOTGY
Ha 50 oM’ H COTEPANMOE KOOBI JOBEIHTE 710 MCTKI CY Th(pOCATHINIOBOH
KHCI0TO.

TlapaieTbHO MPHTOTOBKTE KORTPOBHEII 06pasert. [Lis 31oro 5 cw’
MCTHIMPOBAHKON BOTH TEPSHECHTE B MCPHYIO KOGy Ha 50 o’ u
COZEPAINOR KOTH OBINTE 10 METKH Cy ThpOCATHIILIOROH KHCIOTON.

TTpn Bedle TOMETPINECKOM AHATITIE NOTYUEHAE TOURBIX PETY THTATOR
2QBHCHT OT NOPATKA T CKOPOCTH CMCIIHBAHTA PACTBOPOB. [10370)
;mmlnemu CYTh(JOCATHIINI0BO KHCTOTHI KOTIOM GHICTPO NEPCBEpHITE 2

1e€). PACTBOPH HaTeiiTe B KIOBETEI C TOTUIHON €108 WM 1t
HINEPKTE BETIHHY OMTINECKOH MIOTHOCTH PACTRODOR TP JUTHHE BOTHE
Vep! CIRIYET MPOBOANTS CPaty MOCTE JOGABICHIL KHCIOTL.
TAK KOK SACTHIM GeKa GHCTPO arpermpyior. [0 memmiie ommirieckoit
TIOTHOCTH GenKOBOli BHTWAKH OMPEARTITE MACCORYIO AOTO GTKd C
TOMONIEHO KATHOPOBOUHOTO rpadika (puc. 12).
Maccosyio somo Genka (X. %) paccmmaiire o dopayne:
y o £x100
10007 |

£26: P CoAepAQIING GeTKA B HABCCKE, MF, 1 HABCCKS, BTAA A
ompecrcime, T.
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Macca Geika B Haecke, Mr

01 015 02 025 03 035 04

Onmecxas naorwocrs
Pic. 12, KaInGposowsasit rpaibuk /st onpereresit Gerka
7. Pesy IKTaTH HCCACIOBANHH BHCCHTE B TaGTHIY 6.

Tabmna 6
Pesy TbTas Ky b THBHDOBANIS Penicilliunt roqueforti wa Mon0wHOl
chmopoTke

E
:

Tpipocr Griowaccs, ©
T —

PRE——
Conepcannie Gema. % Ha cyxwe

._ :
Tlocae kyasTusnposams | =

i
H
Hi
El:
3
H

Tlocae ky msrBnposanis

3
3

. [ —
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8. Ha ocuopamnt aamsix TaGms: nocTpoifTe rpaduk mpupocra
Guovacest (prc. 13) m maonemus Gk » Growacee (prc. 14) b mponecce
Ky ISTHBHDOBAMIA TPHOA-TIPOAYICHTA,

< eynar

Puc. 13, TIpHpocT GHOMACCH 1 IpOIECCe Ky/T THIHORAIIS FHGA-11pO Ty et

< cynu

Prc. 14, HakorLiestie Geiika b GHNACCe b IpOTIcCee Ky THRHPORIIS TpiGi-
poxyrara

Sadanue: mpomectw ouewxy mwraTemsoli cpems W e wcen

KymsTypoii TpuGa Penicillium roqueforti, 0CymecTBHTS Ky TSTHBHPOBAIHE

PHGA KA MOTOWKOIi CHBOPOTKE: OMPETETHTS MPHPOCT GHOMACCH TPHOA-

MPOAUEHTA. COTEpAANME CYNWN BOWECTB W MMM ai0T B
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KyBTYpATBHOR aIROCTR, MACCORYIO 20m0 Genka. TlocrporTs rpadum
NPHDOCTA GMOMICCH M WIKOMICHEA ORI B OHOMACCE B mpONCCE
KyawTHBHpOBUNY  rpHGA-npoayICHTA.  Ha  OCHOBUMM momyvembi
DeRyIBTATOB CeAITH avi600 O COCOGHOCTI pwGA Penicillium roqueforti
POy WIPOBATS GEIOK 1A NOIOMOF CBOPOTRE. ONpEACTITS, 1 KIKHE
CYTKH NMPOHCNOMT MAKCHMATbHBI TDHPOCT GHOMACCEI M HAKOMICHHE
Gema.

Kourpomibie Boupocut

1. Hasoamume npeussyugecmaa npousaodcmea suukpotnozo Geika no
cpasnenio ¢ HcusombLM U pacnumensisiv Gerxo.

2. Hepesucaume npooysm: sukpoGuoi konsepu.

3. Kaxtie mpeGosanis npeovsarsion K npooykmay wukpoGuozo
npoucxoxcoenu?

4. Kaxue mpeGosanus npedvARIAOMEA K MUKDOODEGHUSMAN-
npooyyenmax Geixa?

5. laime Xapaxmepucnuxy ocosHeLs RPOOVYENIaN MUKpOGHO
Geaxa

6. Kaue cyGcmpams u cupse ucnomssyiom 0w noaysenis
uKpoGHot Guosacce?

7. loNexty MOSOUHAs CoiOpOMIKa HaCIIO UCTOTbIVeMCA. & Katechise.
numamenenon cpeow?

8. Hasosume ocuossie V108U (hepMeHMIaYUL MIKPOOPLAHISNOG
npu cunmese Guowacch

9. Kakue cnocolin swioetenus 1eies020 npooykm ucnoissyiom npu
ukpoGHay cunmese Geka?

10 B e cyunocm onpedeients Gerwa Koiopumempusecki

remooox?
1. Kax onpevenums sacey cyozo suents?

Paora 12. CHIOCOBAIIE KOPMOB KAK METOX AHAYPOTHOI
[rp—

Henn padomi: o3waxoMTCs ¢ MIKPOPIOPOR CHIOCA 1 NETOTMH
OUCHKH KiMCCTBA CITOCA.

Badawu padom: OTPEICTHTS KMECTREHHSIH COCTAB MIKDO(:IOpH
CII0CA, H IOBCCTH KOTHYCCTBCHHBII YHCT MHKDOOPTAHH3MOB.

Obopyoosanue,  nocyda,  wamepuarnw,  peasmuss:  wech
ICKTPOMMBIC, TEPMOCTAT, MMKDOCKOTI, WACTOTHHHE TAMIL, KOAOH KA
100 v, MDOGHPKH CTEpITBHC, UITATHBE 475 NPOGHPOK, Ak TleTph
CrepTbHbe, HRETKH HA | W 0.1 M, CTCKTAHHNC MATONKN, NHHICTH,
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GakTepHotOnItCCKHE  mETM,  CeKuMMM  mmaTes  JPHIATHCRONO,
uBTpOBATSIAA OYMAR BTA, NPOAMCTHMC CICKI, CHADTOBI,
oMb, KapaRIW 1O CTEKTY: umosOrecKnii pacteop (0.85%-
b pacteop NaCl), 0,5%-siii BOMSIE PACTBOP MCTHICHOBOTO CHHCIO,
JMCTIINDOBIKAY BOZA, BOIONPOBONAA BOZA. NECOK, “auki TleTpn ¢
ArapHIOBANHOIE MHTATC:IbHOM CPEOH, MPOGHPKI ¢ AWAKOH CPeAOi, MPOTH
03 ananic (CBeii CHI0C).

Kpamnue meopemuueckue nozoxcenus

Cuiocosaie, Wi MKBIMBAHHC, — CIOCOD KOHCEPBHPOBAHIS
KICHOKO KOPMA. TDH KOTOPOM PACTHTEIIbHYIO MACCY NPAHAT BO BIIKHOM
COCTOMHMH B SMAX, TPAHUICAX IIH CHCLMATHH COOYACHHAN —
cutocHi Gamax.  Kopw, G07¢e I MeHEe  CTDECCOBAHHBIT 1
OTHPOBARKK 0T I0CTYTA  BOSIYNA. MOTBCPrACTCH  Gpocenti,
MPHOGPETAET KHCTsii BKYC, CTAHOBITCS MATUe, HECKOTBKO HIMCHSET BT
(GyPAs OKPACKA). HO OCTACTCH COMHBIM

Cnocodiu cunocosanus xopwoa.

Xosonumiii ciocol ~ WauGo7ce  paCTpOCTpAHCHHMI  pHEM
cuoconanms. COPCBAMHC CHIOCA WACT MPH YMCPCHHOM MOBHIUICHNH
TCMIICPATYDH. ONOMAUCM B HCKOTOHX CTOAX Kopwa 10 40°C:
ommmvamRoli  Tewmeparypoli  cumraerea  25-30°C.  Tlpi  Takom
CHJIOCOBANMH  CKOUWICHWYIO  DACTHTCTBHYIO  MCCY  HIMCTHAIOT,
VKIQIHBAIOT 0 OTKA B KOPMOBMECTILTHIE, YTPAMGOBKIBIOT, CBSPXY KaK
MOAHO IOTHCS VKDHBQIOT A4 WIOMM OT BO3IyNA, OBue noTCpH
CYNIX BEHCCTB KOPMA NDH NOTOZHOM CHIOCOBAMIN HE OIS
npesiars 10-15%,

Topsiuii €i10€06. CHIOCHOE COOpYACHIE SATOTHAOT O HACTAM
3eCHYIO MACCY HA O — ABA T PHIXI0 YKIAIBBUOT CAOCM OKOTO |-
1.5 . TIpis GOABIOM KOMIYECTBE BO3IYXA B Heli PAIBHEAOTCH JHEPIIIbE
MUKPOGHOTOTIHECKIE 1 (JCPMOHTHBIC NPOUCCCH, B PEIVISTATE Hero
TennepaTypa Kopwa noamICTEH 10 45-50°C. aTeM YKIAMBXOT BTOpOii
Co0il TAKOi KC TOMMMMML KIK M NCPBM B OH. B CBOIO 04CPCIS
HOABEPIACTCA PAOPOBANIIO,

PaCTCHi, MANOIANMECH BHIY M PIMGMMCHHbE 01 BISHHEM
BHICOKOI TeMIIEpATYPHL CHPECCOBBIBUOTCA N0 THACCTHIO HOBOKO CI0H
KOpMA. 0 BHISHIBICT YIAICHIE BO3IYNA I3 HICKHERO G104 CHIOCA, OTHEr0
5POGHbIC MPOLICCCH B HeM MPCKPALIHOTCA, M TCMICPATYPA HAMHHACT
ChipkaThCA. TaK. CIOH 5 CAOCM SANOTMSIOT BCC CHIOCONDAHITHIIC
Canbiit BepXHiii G0/t KOPMA YTPAMGOBBIBAIOT H 1LIOTHO MPHKDHIBAIOT 14
SAUTH 0T BO3AYND
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PajorpeBaime  PACTHTSALNOH  MACCH  CBANMO € mOTepeil
TATC BB BemECT KOpVA 20 30%, NOYTOMY CrO MPENEHAIOT AT
KpameHis TPyGOCTEBRAPUATHIN, NATOUEHHHX KODMOB. KOTODHE MOCTE
DASOTPEBNI Ty Il NOCTIIOTCH CKOTOM.

Muxpodiopa curoca

OCHOBHYI0 PO B TPOUECCE CHIOCOBANI HIPAIOT MOTOWIOKUCTNE
Gaxmepu, MoAYIMYIOWIE W3 YTIEBOIOB (B OCHOBHOM W3 NOHO-
WCANAPHIOR) MOJOMHYIO N HACTHYHO cuyio kucaoth, Cpen
MOJIOHO-KHC/IBIX GAKTEPHIi Ci10ca ivetoTcs kokkn (Lactococeus lactis, L.
plantarum, Strepiococcus thermophilus) W HECTIOPOOGPATYOMME MANOMKH
(Lactobacillus delbrueckii, L. brevis), animounecs auaopodai.

Ha paHHiX CTAAAY, TG YCTAHOBICHHA AHAIPOGHOSA, BHAYAIC
GhicTpo. pasuHoaIOTCA KOKKH. Koraa swaschue pH mazacr mioke 5.5,
HASHHAIOT NPCOGIAIATE AKTOGALILTE, H 310 OOKEHHE CONPAHACTCH Ha
POTHACHIH BCCTO TIEPHOTA KOHCEPBAILIH.

OGHAPY/ACHO, W10 NDOUGCC  CHIOCOBAHIA  HAMHHACTCH
conodepyenmamussu aaxmobayuiayu, Takayn KK Lactobacillus
delbrueckii w L. curvatus, a x xomuy mpouccea 75-95% mrocamin
IPCICTABIRHb CeMEpOGEpNEAMAMUENEI U0, TPCHMY LIECTECHHO L.
buchneri w L. brevis. 310 OGHICHACIC TeM, 410 ICTCpO(XPNCHTATHBIHE
JAKTOGAIIIN  GOee  YCTOMMBM K VKCYCHOM KHCIOTE,  KOTOAs
TOCTEICHHO HAKALIMBACTCH B CIUIOCE.

'BO/IBLIMHCTBO MOIOMHOKHC/IBIN GAKTCPHIL AUBYT NPH TEMICPATY e
7-42°C (onTinsyy 0Ko70 25-30°C). OTMEHCHO. YTO PH Pa3OrPCBaHIi
cinoca 10 60-65°C B HeM HAKAITHBACTCA MOJIOYHAA KHCIOTA, KOTOPYIO
NPOYWHPYIOT HCKOTOPHIC TCPMOTO/ICPARTHBIC GAKTCPHM. HANPHMED,
Bacillus subrilis.

He0CTATONHOC  VIVIOTHCHHE M IIONOC VKDBIBAHHC CILIOCHBIX
GyDTOB MOACT NPHBCCTH K FLIOX0M KOHCEPQH W3=3a JOCTYTIA BOLIyXA
(kicaopoa). B Tai caopisx suauenne pH = 4.0 He docTHracTes, W
MOIYT GHICTPO  PASMHOAATACA MHKDOODIZHISMBI, KOTODHC OGI4HO
WHTHOWOBAHM  AHAOPOCHOSOM:  Gaktepui  poxa  Closiridium  n
aHTCpOGAKTCpHI.

Poct niaos Clostridium, wieioums ommvys mpit pH = 7.2, He
WMHTHGHPYCTCS 10 TEX 0P, moKa PH HC YIATeT Hike 5.5. C1e10BTC 8HO,
B T10X0 SIKOHCCPBHDOBAHHOM BIKHOM CHIOCC OHH MOTYT JOMHHHPOBAT
CPCAM  MHKDO(IODH. AKTHBHSHDYS MACTAOKHCTOC GPOKCHHC, ITO
DHBOXNT K HAKOMICHWO  MGCIHOI KuCIOMP, MDWANOUCH KOpMY
Wenpusminiin sanax. KpOME TOF0. NDOHCNOANT ASTOACHHC GCTKOBOH
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WACTH CHOCA M HAKOWAEHHS 2 KD B APYTE BpeABI
npoayKTos.

PwpiTie B CuAOCe GAKTCpHIl KMICMHOH IDYMNB  BHILIBACT
THIIOCTHBII PACTAY GEKA H NPCBDAICHIE CANAP B MAJOUCHHbIE AL
KONCCPBNDOBAMIA  MPOAYKTH.  IpH  HODMATHHO  MpOTKAIOMEM
CHIOCOBANN DHTEPOGAKTEPHH GHCTPO OTMMPUIOT. TAK KAK OHM HE
KHCIIOTOYCTOMMHBbL

B CII0CE  MOTYT paIBUBATECH KHCIOTOYCTOIMMBEIE APONGKH
(Sacchamyces cerevisiae), B HEGONBIIMX KOTHUECTBAX HE OKAIBIBIIOLINE
BUAI 12 KIMECTBO KOPMOB, OHI OGPIIYIOT XpHpsL, NpHAAOILE CHIOCY
PHATHBLI JANAX 1 OGOTALAOLINE KOPM GEIKOM i BTAMMHAMH, OHAKO B
GOTBUINY KOMNECTBAN APOAOIIE YAYIAOT KAMCCTBO CHIOGA, TOBLILAL
sHatchme pH. TIOCKOJBKY HBIAIOTCH  KOHKYDSHTAMH  MOJOUHOKHCIBY
Gaktepii 5 10TPCGICHHI CaNAPOB.

@ami cospesanus curoca

epoas (basa COPBANNS SAKBIMBICNOTO KOPNA NAPAKTEPH3YCTCH
asBHTHEN Cewanno Mukpoqioper. Ha PACTHTEbHON MACCE HaMHHACTCH
OypHOC  PATMHOMCHMC — Pa3HOOOPAIHBIX  [PYNN  MHKPOOPIAHHIMOB,
BHCCCHINIY ¢ KOPNOB B CHiocHOC. moMemeHue. TIOCTEeHNO B cuioce
VCTUHABIMBAIOTCA GHAOPOGHble VCIOGUS, TAK KIK BECh KHCIOPOX YL
IPACNO0BAH AIpOGANL.

‘OCHOBHYI0 POAb B MPOLCCCE CHIOCOBNI HIPAIOT MOIONHOKUCIHE
Gakmepu, MPOIVINYIOWE W3 YTICBOIOB (B OCHOBHOM W3 NOKO- I
CANAPUIOB) MOIOUHVIO W MACTHMHO YKCYCHYIO Kuciomst. Jlauusic
KHCIIOTHI HMCIOT NPHATHBIC BKYCOBBIC CBOMCTBA, XOPOIIO YCBAHBAKOTCH
OPFAHIIMOM JKHBOTHOFO i BOSOY/KIAIOT Y HETO AMNETHT. MOJOMHOKHCBIC
GAKTCPHH CHIGKAIOT PCAKIINO Cpexbi kopsa 10 pH 4240 u minke.
HAKOILICHHC MOOUHOF 1 YKCYCHOH KUCIOT B CHIIOCE 0BYCOBIUBACT CrO
CONDAHHOCTh, TAK KIK THWIOCTHBC  NDOMHC HOACTATCIBHBC LI
CILIOCOBAHIIS GAKTCPHH HE COCOGHBI PSMHOKATECH B CPEIC C KHCIOH
ek, Cavi 7 MOIOUHOKHCISC GAKTCDHH OTHOCHTEIBHO YCTONAHBb
K KHCAOTAM.

Bo BT0poii (ase — (aric LIABHOTO. GPOCHIA — OCHOBHYIO POTS
WDAIOT MOIOUHORUCbIE GaKMEpiA. MPOIOTKNOWIC. TOJKHCIAT KOPM.
'BOILILIMHCTBO HECTIOPOOGPA' KLY GAKTCPI TIOTHOACT, HO CALILTADHC
QOpMBI B BWIC CUOD MOTYT TMTCTBHOC BPCMA CONDAHATBCH B
SOKBACHHOM KOpMC. B Hataze BTOPO (pashi GPOACHHA B CHIOCE OGHINHO
NPCOGIATAIOT KOKKH. KOTOPHC MOTIHCC CMCHSIOTCA MATOMKOBHIHBINH
MOTOHOKHCTHNH  GAKICDHAMM.  OTIHWIOUNMHCA  GOTbUON
KHCT0TOYCTOMHBOCTBO. TIpH WiCATHBX YCHOBHAX PH CTAGHTHSHpYCTCH
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PHILN  COCTABICHIA MMTATCIbMBX CPEA. MCTOTH BMACICHN
KYASTHBHPOBUNIA NPOIVICITOB, AMATKR WX CBOACTE. 0COGEHNOCTH
NPOUCCCH  (NCPNCHTAIUN,  METOI  DLICACHI M YWCTA  KOMCBIX
DOy KTOB MPOIIBOACTE, QAR X KINCCTEA,

MiTepl  KIKIONO WA WMWRCTCH B Cacaviomei
HOGACIOBITE BHOCTH, KPATKO. (JODMYAMPYIOTCH HEb M KLIAIM PAGOTH.
PHBOZNICA NEPECHb HCOGNOMMMOTO  OGOPYIOBANNA H MATCPHATOB,
MAIRAETCA TEOPCTIMECKHI! MATEPHAT TIO TEME, ONPEETACTCH KOHKPETHOE
MG W NOPAIOK €O BHNOIHCHNS, NOTCH PEKOMCHIAMN K
ofpopswieniio pesy.wtaros ucenesosannii. Tlo Kkioii Teve paspadorarst
KOTPOTbHbE BONPOCHL. KOTOPHIE NOMOTYT CTYACHTAM NOATOTOBMTHCS K
e GOPATOpHOii paGoTH. PaGOTA CHITACTCH  BMNOMMERNOF TP
NPEAOCTABICHIM OTHCTA B COOTBCTCTEHH C YKASAHHBIMH NPCTIOTABITEIICN
TPCGOBIHMINIH H TONOATCIBHBIN. PEIyIBTATAN COOCCCIOBINIA. BoHAY
CHOAHOCTH  HCKOTOPHX  MCTOIOB W AIMTCABHOCTH  BPAIBINHA
MUKDOODIAHINOB, B OTACIGHBIN  CIYSAAX “ACTH  TGOPITOPHOTO
MATCPHATA TOTOBNTCH 30AHCE. COTPYHIKINMA KA(DCAD. HO MCTOAMKA
DHTOTOBCHI CrO NPHBOANTCS.

BHINO/HCHHE NOIOGPAHEIX B NPAKTHKYME JIGOPATOPHBIX PagoT
HIOMOKET OGYHAIOLNCA OCBOHTS HOBHIC H JAKPEIINTS YAC HIBCCTHBI® A
MCTOABl  NPHKIAIHOH — OMOTCNHONOTHH,  PAiBHTh  MBICTHTCIBHBIC
CHOCOGHOCTH NPHOGPCCTI  MOBMIKH COMOCTOTCISHOTO AT
swarepuaz,
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Ha yposHe 3.8-4.2. B SBHCHOCTH OT COTEPIRANI CYNOTO BEIECTRI,
CHI0C HHPEKTHBHO KOHCEPBHPYETCH 32 HECKOIbKO HEZe b,

Tperos dasa GpOACHMI KODMO — KOHCHIA — CBANINA C
NOCTCNICHHbIM  OTMHPAHHCM B COSPEBAIOUEN CHAOCE BOOYMTCICH
MOJOUHOKHCI0TO Mpotiecca. K 3T0My BEMCHH CILIOCOBAHHE NOANOANT K
CCTCCTBCHHOMY SABEPUICHHIO.

O KINGCTBC CHIOCOBIMIOTO KOPMA MOJHO CYIATh 1O COCTABY
OPFAHHYCCKHX KHCI0T, HAKONUBLUHXCH NPH Gposkenuu (Tab. 7). Xopowmii
CUIOC XAPAKTCPIIYCTCA OTHBKOBO-'CCHBIN UBSTOM, JIIANOM MOSCHBX
5610k, pH 4.0-4.2. BrvksocTsi0 70%.

Tabmua 7
TIPHMEPHOE COOTHOLICHHE KHEOT B CILIOCE PASHOTO KAUCCTBA

MO0 — 60% 1 Go1ee.
yicycHas — 40% w vetee, vacaiHas — 0%

NoTowHas — 4060 %,
yrCycHAx — 60—40%, MacTARAR — CIe T

oo - 40-60%.
vreyomas - 60-40%, vacamman - 10 0.2%
MOOUH — MATO,
47 MacAH: HTCABHO
e

Ovicms, | BHe | MPeOGAAAAIOT ACTYHE KICIOTH B TON SHOE 1
oxoe 5 acasas

Pecyamposanue npouecca curocosanus

JUut  peryAMPOBIMIS  NPOUCCCA  CHJOCOBMMA  HCIOMBIVIOT
pasmwmbe  cwiocHbie soGaski. Tlo WX ACiCTBIO Ha  mpoiece
(CPVCHTAIMN OHH JCINTCH HA 2 OCHOBHBIC TDYNIbL WhuGumopel it
emunymopu drepyenmayun.

HuruGurop:

1) Guepusie Kuciommbie Cyecu, B COCTAB KOTOPHIX  BXOMAT
MHKCPATHHE  (CCPHIN) W OPFAHIMCCKNC  (MYDABBHHAR) KICIOTHL.
KHCIOTHbIC TPCApATHI TIPHFOHb! L1 TPYAHO SAKBALIMBACABIN KOPMO
X BBCICHHC NOJABIACT PAIBHTHC CAMPO(HTHON MHKPO(IOPH! Nepeoii
(hasi GPOKCHNA, 4 CHIDKSHHC PEAKINTH cpeabl 10 pH = 4 He mpensmcTeyeT
PAIBHTHIO  MOTOYHOKHCTHIN  DAKTCHI,  KOTOPBIC — MOLICPKHBAOT
KIHCTOTHOCTS KOPAA KA HITZKOM YPOBHE:

2) xowcepeanmui (dopmameaerna, mapadopvatsrern dopiar
KaThURA, OCHIONHAS, MYPABBHHAA W Ip.) — BEWIECTBA, MOJABTTOMINE
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OGOMMNC  MMKPOGHOTOMIIECKHE MPOUECCH B CHIOCYENON KOPNE 1t
coxpansmouue ero.

Cryasrops

1) saKsacu xo104mORUE I Gaxmepui ~ TpYIIA CACKTHPOBAILIY
LITAMMOB MOJOMHOKHCI GAKTCPH. COACPAIULY AOCTATONNOE THCIO
KUCHCCTOCODHSIS OPrAMIINOD, “TOCH OHH MOLIN JOMMNHDOBITH B
MecTHOH  MHKpO(UOpe  NpH  OGABICHNN B CKOWEHNYIO TpaBy
Hlcnoms308autne JaKBICOK AKTHBICHPYCT M YCKOPET MPOUECC GpOCHI,
¥AyICT KaecTBO KONOB. OOGCHHO LEAECOOBPAIHO KX TPHNEHEHHE
TIpH PAGOTE C TPY.AHO CILIOCY MBI MATEDHAIOM, TAK KiK OHM COPRAMBIOT
HE TOTBKO TIPOCTSIC YTIRBOL HO H COAHC, HATPINEP KPAXMAT,

2) ghepuenmireie npenapames (AT, MATSTAR, UEATOTI W AD.)
~ BOICCTB  PIMIARNOUMC  OTHCANADHAN M OGOTAIOUIC KOPM
CaNADAMH, OCTYMHBIMH MOJOMHOKHCIB GaKTCpiM. HX 00aBamioT B
CHI0CYCNYHO MACCY, GEHYHO MOHOCANADIAANH,

3) wemownuku  yerecooos  (natoka, Gapaa)  yYBCIMMMBAROT
CONCAIHIC CYNHX BOICCTB W KOHLCHTPIAIO MOTOUHOH KACIOTH, C
NOGACIYIOWN YMCHbIICHHEN PH I WHIHOWPOBAKHCM DOCTA BPCIHBIX
Mukpooprammimos. Oamaxo 10T yposcus pH cwe NOIBOMCT pacTi
MOTOUHORIC BN GAKTEpIIN.

OULIT 1. OUPEICIEHNE KAECTREHHOTO COETaRA MHKPOBIOPHI CHiToca

Xoo evmo:uenus pasomsi

1. TIpuroTossTe (puKCHPOBARHBI NpenapaT CBOIKCro ciioca. i
91070 KYCOEK CBCAEIO CHIOCA MUHLCTOM IVIOTHO MPIVAMMTE K HCTOMY
OB VKMPCHHOMY NIPEIMCTHOMY CTEKITY 03 A00ABICHIS BOBI TAK, 4TOOB
Ha CTEKIe OCTAICH OTHewaTok. [IPCNApaT MOICYWIHTE HA BOTIYNC H
saukcHpyiTe B MIAMCHH TOPCIKH, ICpAA CTCKAO GOTBLIM M
YKASATCIIBHbI TATBLCM I IHHLCTOM, 3 Pasa DOBOI Hepe3 BPXHIOD
ACTS LIAMCHI.

2. Oxpacsre noaroTontckbil npenapar. Ha NOBPNHOCTS Maska
THACTKOI IUIH 13 KATICBHHIIb HAHCCHTC KPACHTCIb. KOMHYCCTBO Kpacks
I0TAHO GhiTh YNCPCHHBIM — OHA JOAHA OKDHIBATS BCCh MISOK. HO HC
CTeKaTh % pEACbl CTEKAA. OKPACKY MPOSBOMNTC B TCUCHHE 3-5 M
'BOIHBIM PACTROPOM MCTILICHOBOTO CHHETO Wi 1-2 Mith (hyKCHHOM. 3aTex
TPOMOHTE BOZOfi, BHICYUIHTC HA BOSIYNC HTH OCTOPOAKHO NMPOMOKHHTE
uabTpOBATHHO Gyvaroli

3. Ha BbiCY ICHRbI MA3OK HAHCCHTC KATUTIO HVMCPCHORHOTO MACTA.
TOMCCTHTE  MPCTADAT WA TpCAMCTHMi  CTOTHK  MHKDOCKOMA W
MHKDOCKOMHPYHTE HAMMCPCHOHHBIM OGHCKTHBOM (907).
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Tloa  MMKpOCKOMOM  BITIBI  HECMOPOOGPATYIONUE  MATOMI,
BapbHpyIOUE B paIEPe  TAKTOGAMWLIN (KK mpaBnIo, Laciobacillus
delbrueckii) n woT0mORNCINE  mKTOKOKKH (00mrmmO  Lactococeus
plantarum). BCTpOHuoncs  Taioke  KICTKH MOMKYIOWUINCA ADOAUKEiL
caxaposmeron Sacchamyces cerevisiae. Croposwe (opwst Gaxtepii
HABTOXNOTCA PeaK0. B HOKIICCTBCHHOM CILIOCS HA MPCMAPAT BILIMS
CHIOPOOGPAIVIONINE MATONKN — MACTAHOKHCTHE GAKTEpHI,  A5POCHHE
HIIOCTHHIE GAKTEpHH, A TAKKE IICCHEBHE IPHOHL

4. BLmOMMNTC B TCTPATM PHCYHKH NPOCMOTPCHHBIX MOX
MUKDOCKONOM  IpOOB  —  NpEACTABMTEICH  MOIOUHOKHCHOTO
MACHOKHCIOTO GPOATHILE C YKIAHICM HX HIBAMMIL BII) OKPACKH 1
parMEpa yBeeHIS NpEnapaTa.

Onrr 2. Koumsicetnenssiii yICT MKDOODIaMIMOB B CILIOCE

1. TIpHIOTOBSTE BBITIAKY 13 CBOACTO CHAOGA. U 31070 HaBecky
cuoca (3 1) noMECTHTE B K0AGY ¢ S0 AUI CTEPIIBHON BOONPOBOTHON
Boxs W 3 r mecka Koady BIGOATANTC KpYTOBbINM BAUATCSHBINH
ABIGKCHHSMH B TeueHue 10 Mk,

2. UHCACHHOCTL NONY.IAUMH MHKPOOPIAMHIMOB OGIMHO BOIHKA,
MOITOMY AN NOMYMCHHS  HIOMMPOBAHHBIX  KOJOHHH  HEOONOIHMO
IPHIOTOBNTS  PAI  OCICIOBATCBHBN  pspecull  PaselcHus
TPHIOTOBETC B CTCPHIbHON BOJONPOBOAKOH Boe Wi B 0,85%-HOM
pactsope  NaCl  ((usuonoruscckom  pactsope). B xoze  omba
Le/ICCOOGPISHO HCTIOSOBATS OJHK 1 TOT K¢ KOM(HUHEHT parsBecHis,
Hanpiyep 10, 4TO yMEHBIECT BEPOATHOCTH OLIHOKIL

JL1  NpHTOTOBICHMS PAsBCACHMH  (DHIHOTOTHUCCKHI  PACTBOP
painelite 1O 9 M1 B CICPWIBHBIC CyXHC MpOOMpKH. 3ates 1 i
TPHIOTOBACHHOH BBITAAKH CTCPHTBHOI MHICTKOI CPCHCCHTE B IPOGHPKY
©9 M dmspacTsopa — 310 nepsoe passeneie 1:10 (107).

TlonyucHHOS  PASBCICHUC TINATCIBHO  NCPCMCLIANTE  HOBOT
CTCPIIBHOIH MHICTKOI. HCCKOBKO Pas BOHPAS B MAMCTKY M BHIMYCKAS 13
HeE NOYYCHHY KO CYCTICH3NIO KICTOK. 3aTeM Toli ¢ numeTkoii otoepute 1
NI CYCTCHYN 1 NCEHCCHTE B0 BTOPYIO MPODHPKY. MYl BTOPOC
passeacme 1:100 (107). Taku ¢ 0GPAIOM MPHIOTOBBTC MOCICYIOUIHE.
paseccHis. B aHHOH PAGOTE TOTOBAT 7 paspechii.

JLI MPHIOTOBICHIA KAAIOTO ASBCICHHS CICAVCT OGASATCTRHO
HCTIOH50BATH HOBYIO THTICTRY. TIPCHCGPCACHHC JTHN MPABHTON PHBOHT
K TIO7YHCHHIO OLIHGOUHOTO PE3Y.TBTATA BCICCTBHC BHCOKOH CIOCOGHOCTH
KICTOK MHKDOOPFAHIS\OB K 1COPGLINH HA TORCPYHOCTI CTEKTA.
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3. M3 noayvemmuix paspeseniii CIenqiiTe BLCEB KA IEKTHBHME
cpeasi: 1wt cycmewsin npw rayGumom nocese  0.05-0.1 1 — npn
HOBEPXHOCTHOM. DICKTHBHBIE CDEbI OGECICHHIUIOT MPEHMYUIECTREHHOE
[DASBHTHE OHOTO BILIA M FPYTIIII MHKPOOPIAHHNOR H MEHEE IHIOb
MM Qe COBGRM He NPHFOUNbI AU1% PASBHTI APYTIX.

Ilepeo noceson  noaepruocmum  cnocoton  paaciite
PACIIABICHHYIO ATAPHIOBANAYIO MHTATETEHYIO CPEAY B PAA CTEPIILHBEY
wamex Tlerpn no 1520 w1 B xawkayio. Vamke ocraste Ha
TOPUIOHTABHOIi TOBEPNHOCTH, MOKA Cpeta He Jacramer. TTosepyiocTs
ATAPIOBIMMBIY CPe1 TEPEA MOGCBOM  PEKOMCHIYETCH NOICYIINTS AT
YAQTOHIA KOIICHCAUIOMIOIi DOAL, HAMPINGP, MOMCCTHD ‘N B
TepMOCTAT # 2-3 CYTOK KpHILIKANH BHL.

B wauiky Tlerpi ¢ noicywenHoii cpeioii BHECHTE Kakabiii pas
HOBOIi CTEPIIBHOIi MHICTO 10 0.1 1 CYCHICH3MH COOTBETCTBYIOIETO
DASBEACHIA M PACHPCACTHTE €6 CTCKIAHHBIM ITATCICM N0 TIOBCPHOCTH
cpebi. OGAIATEIILHO KAPAHIALIOM 110 CTEKIY OTNCTHTC Ha KAIOli HalliKe:
HOMEP asBeACHA. BHCCBI Ha ILIOTHYIO CPCAY TIPOBOUIT, KaK MPABAI0, W3
HCCKOTIBKHX MOCICIHX PASBCICHMH (TATH), IPUNCM W3 KAJKIOTO JCTHOT
24 NApALIC/LHBIX BEICCEA.

TloceBbl MOHO J€1aTh H OOl NHNCTKOM, HO IPH ITOM HAMMHATE
CCYeT OBARITEBHO C GOABIICIO paseecHib [ KKIOTO PasBeICHI
HCOASyiiTe. HOBbiii CTEpILIbHBI wnateas. Tlocie nocesa waunk Tlerpu
noMECTHTE B TepMOCTAT (30°C) Ha 3-5 CYTOK KPBILIKAMH BHILS.

Tlepea noceson 2iyGunneLy cnocobom pasiciiTe PACIIABICHHYIO
AIPISOBUYIO MTATCIKYIO ey B PAL IPOCHPOK 10 1520 1 5

1 npocTepiLsyiiTe. HenocpeICTBEHHO Nepe I0CEBOM MpOGHPKH
TIOMECTHTE B KHITALLYIO BOISHYIO GAHIO, 4TOOB CPEIA CHOBA PACILIABHTACE.
BICEB MPOBCAMTE I3 HECKOJBKHN NOCICIHIN PaBeaeHmil. [ia 91010 B
NPOGHPKY C PACILIABICHHO!  OCTYKCHHOIT 10 48-50°C cpeoii BHecHTe
0.5-1 1 0IHOTO 13 passCCHMIi ky.1bTYbl. HAKpOITE OGOAOKEHHOM HAL
IUIAMCHEM  CTHPTOBKH MPOOKOFL.  [10CCBHON  MaTEpHAT TUIATETBHO
nepevewaiiTe,  BpALAS NPOGHKON MCAIY TIOHAMH. 3ATCM OKOTO
ILIMEHH CTUDTOBKH CHWMMTC TDOGKY. OGOATHTC Kpas MPOGHDKH B
ILIVEHH 1 GHCTPO BHLICHTE COTCPAMMOE MPOGHPKH B CTEPHTBHYIO HaIKY
Terpi.

JL18 BHPAUIMBARHS M0.104HOKUCTHY GGKMIEPUl BHCCH TPOBOIST Ha
€YCA0-4rape ¢ MEAOM (30 T CTEPHTBHOTO MeTa Ha 1 7 CyCH0-arapa).

MuKpOCKOnIHECKILe 2pUGH U OpOXCHC ONPEICTAIOT Ka CYCI0-Arape
O CTPCITOMMIHON TIORCPXHOCTHBIM HOCEBOM. B pacruiamichbii ¢yc:10-
arap nepeL PASTHBOM €ro B auKK TICTpH J0GABIAIOT CTPCTTOMMIIH 13
pacteta 100 E/Lwa 1 wa cpeut.
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Tarp wacismokucsix Gaxmepuii OnpexeanOT 1A Kaproebiofi
cpeze ¢ Mesow. B NDOGHPKH 1 KOHYHKE IITATE 1 BHOCAT CTEPHLHb Me:
n 810 xaprofemmsix kyGmxop piepos 2-3 s, mmor 10 1
BOONpOBOHOIT BO H CTEPHAMSYIOT NP 1 ars B Tevene 30 .

JLut ONpeACTEHHA KOMMICCTB CHOP MACIANONUCILI GaKmepiil
CTOT 10GEB 1 KAPTOEBHYIO CPEAY € METOM 3 CYCTICHIHH TI0CHE ee
macrepiawm B Teuenie 15 s npu 80°C.

10pet aspobibix auwtocmusix Gayuin odHapyausaior Ha MITA ¢
cycao-arapox (BCA).

4. TIpn nocee MOBEPXHOCTHEIM CTIOCOGOM, kit TleTpu cpasy e
nowecTire 5 Tepuoctar. Tlocie NOGEBI FAYGHHHEN CTIOCOGOM “aukit
TIeTpH MOMECTHTE B TEPMOCTAT NOCHE TOTO. KAK ArAPHIOBIHHAS CPEId
cThiKCT.

5. OpEACICHHE KOTHYCCTER MOAOHOKUCTHNS GakmEpiL TPOBCANTE
Ha Geii 1eH Ky bTHBHPOBAMA. BOKDYT KOIOHHI BCICICTBHE HAKOILICHHS
MOJOUHOMi KHCIOTH OGPASYIOTC 30Hb PACTBOpeHKA Meda. Toacser
KONOHMI JuKpOCKOnUNECKLx 2puGos U OpoXCHCel POBSINTE KA 6-T-¢
cymin.

VHer  poCTA  MACIAHOKUCTBIX  GaKmepuil  NPOBEAMTE  TO
ATCHCBHOCTH BHLICTCHILE T30 (KyCOUKH KapTOdhes scmbsaor). Tarp
MICAHOKHCTBX GAKTCPMIl WIH HX CIO )CRAMIBTBIOT MCTOIOM
npezesHbX passeacHui 1o Tagme Max-Kpenh.

Iy aIBCICHHEM CICAVT CHITATS 10, H3 KOTOPOO HPH
Bbicese B vawke [letpu Beipactact o1 30-50 10 100-150 konomuii. Ecan
HCIO BHIPOCUINX KOJOHMIi Mewbie 10, TO 5T PesyIbTATHI L1 PacHeTa
KOJHMECTBA KICTOK B HCNOHOM MATEPIIE K HCTOIb3YIOT. PesytbTaThl
APATICTHHEIX BHCCBOB 3 OJHOTO M TOTO S PASBEICHIS CYMMMDYIOT
ONPEACTAIOT CPCAHCE MHCAO KOJOMMIL BBIPOCUNIN TPH BHICCBE i3
PA3BEICHIS HA O1HOI YaKe.

6. KOIHYECTBO KICTOK B | M1 HCCICAYENOIO CYGTPATA BHMHCIITE
10 opury ic:
ax10"

v .
et M~ KommECTBO KICTOK B | M, @~ Cpemmee WHCTO KonOMM,
BBIDOCIIX TIOGIE TIOGSBA W3 JANHOTO PATBCACHILE; | — OGHEN CYCTIeHSIN,
‘w1 nocera, wx; 10° — koddmument pazseacnins,

M

Sadanue: mposecTH KomweCTREHMHH W KauccTBCHHNi  yrier
MHKPOOPrAWIIMOB B OGPASUC CIIOGA; TPHFOTOBHT (DMKCHPOBAMIHIC
MPRNAPATH. MPOMTKDOCKOMHDOBATS X 1 JAPHCOBATH OGIEKTH. CIETATH
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BHBOZM O KAMECTBONHON COCTABE MMKPOOPH HCCIEYEMOro 0GpaA
CHIOCA: AyMIIeM DAIBEICHHM MCCICIVEMOH TPOGH M HCXOHOM
Coxcpmaummi B CYOCIDAE  KMBMN  KICTOK  OOHApYARCHMBI
o —

Kowrpotsibie Boupocst

1. Ymo maxoe curocosanue?

2. Kaxue uzsecmust cnocofis: cutocosantia xopao?

3. Kaxoi cnocob cunocosanus aa1semes Goaee
pacnpocmpanennsiv? Movesty?

4. Onuutme suxpopopy cuioca.

5. Onuuaume dhaswi npoyecca cospesaus curoca.

6. Hasosume ocnosnvie noxasame:u citioca xopouiezo Kasecsa.

7. Kaxusu  cnocobawu  woxeno  peaymposams  npoyece

s ?

8. Kax npuzomosums paseedenus o nocesa suxpoqhiopei cuioca?

9. Ha kawux cpeoax soxeno nposecmu. Komsecmsenneii yiem
wukpodops awioca?

Paora 13. o1y ienme HaKOmITCALHON KY.1bTY Db B0y 0T Encii
AHADPOTHOO PALIOKEHIS HELTIOA0E

Heas pabompi: SHAKOMCTBO ¢ MUKPOOPIAHHSMAMH, PasIATAIOLIME
LE/ION03Y B AHAIPOOHBIN Y CIOBHIX.

3a0aun pagomui: MOy HTS HAKOMHTCIRYIO Ky ISTYPY AHA3POOHBIX
LC/LIOI00THTHHECKIN  GAKTCPHi, HIY4HTh MOP(OTONIO AHAIPOOHBIX
‘GaKTEPHi, COPUAMBIOLILY LELTHOI03Y.

OBopyoosanue, nocyou, peaxmuse, vamepuaivi: TMuHAD-GOKe.
ABTOKTAB, TEMOCTAT, MHKPOCKON, BCCL  SACKTPONIIT
KOHMCCKHE Ha 200 ML, CTCKIAHHBIC TATOMKH, NCIAPOBATHHIC HETh,
NPCIMCTHBC  CTOKTA.  GAKICHOTOTNNCCKWC  NCTIH.  NDOOKH G
FAS0OTBOIMBIMH  TPYOKIMH. CUMDTOBKN, CUMMKH, HOAHHI, BT,
KAPAIALI 10 CTEKAY. CTEPHIbHAA (PHABTPOBYTsHA O MAFA. PEAKTHB W
KOJOH ¢ MTATCAbHOH Cpeoli OMCTAHCKORO, IHCTHTHPOBAHHAL BOIA.
(yKCHH, 00Pa3Ib OB

Kpamxue meopemuneckue noioscenus
HanGonee  PACTDOCTDAHCHHbIN  YIICPOIHBIN  COCTHHCHHEN B
npHpoze SBMETCH yernonosa ~ Cromsi moTHCANap (CoHyOs).
SBAOUIIICA TABHBIN JICMCHTON DACTHTCTBHHX KICTOK. K oToif e
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IPYINC BOUCCTB OTHOGATCH TCMMICATIOION M I — KOMTONCHTH
NEAKICTOMHOTO BemecTB

TPOMATIOS KOMMECTBO  HEANOIOM B BIC PACTHTCIMBIY
OCTATKOD M OTNOA0B MOMATICT B NOWBY M BOOCMBL [AC MOABEPRACTCH
GHOI0rIECKOMY PACHIEIICHINO, PALIOACHAC ICTOI0M — TO CIOMNBIE,
KOMILICKCHMI NPOUCCE,  MPONCNOLIU NpI  YWACTHI  COOOWICCTB
KpOOpraNINOB,

Aaspoboe pasioncenue weruo10sm

B anaspobusix  yerosusy  TOX  BNHMEM  KOMIIKCA
LCTTOTOMTICIIY  (CPMONTOB  UCATOTORW  THIPOTNEICH  C
oBpaIoBAMIEN UELIOGHOT i FIOKO%L, Leriofuosn (ACINapI) 10
cicTone (PVCHTA  LCANOOHATS NCPENOMMT B 241003V, KOTOpAA
NOZBCPIACTCA IATHHCHIIMN NPCBDANCHIAN 10 THIY  MACIAHOKUC1020
Gpoxcernis ¢ OGPAIOBINICN MACTAHOR, YKCYCHON, AHTAPHOT, \OTOHOR 1
NYPABSHHOH KICIOT, BOI0POAA, YTICKHCIOO [, HOLIA JTHAOBOTO
cnmpra. TIpoticc MOGICIOBATE HOTO. PACHCILICHHS LETOTO! MOKHO
BBIPASHT CACAY UMM Y PABHCHIAM

(CeHy09), + nH,0 — n CH,;,0,
C¢H205 — CH;CH,CH,COOH + CH;COOH + CO; + Q x/lx (2)

Macasnan kiciora  Vieyehs kicion

Bosiyoume:u anapotnozo paziovcenus werioiom

BOIoYMTEIAMH AHIPOGHOTO. PAIOACHI LEITIOION ABITOTSH
Mesousbe U MepMOGIIeibe  GaKmepu, OTHOCAIWSS B CBOGM
Gowumicre  poay Clostridium.

ClL cellulosae Omelianskii — TOABICKHSE,  TPAMTOTOKNTETEHEE
0K ATHHOR OT 4 10 § MKM, HAMETPOM 0K00 0.5 MEM. B Crapn
KYJISTYPAX NOAOUKH CILTHO Y UTHESIOTCA W MMGIOT BHA TORKIX HirTel. Ha
KOMC  IKICTKH  OOPUNCTCH  WADOBHINAN  CHOPA,  SHAMHTEIBHO
PCBOCKOAAN 10 WHPHHE KICTRY. TAKIA KICTKA CO CIOPOH 10X07Ka Ha
GapaGariy 10 0Ky

CLthermocellum  npexcTamiier coGoi mpaMbe WM cerka
WOTHYTHE TAI0KH C OKpYTIOH cnopoil ma komme. o Tpawy me
oxpaumsacTes, OnTieyM pocra mpu Tesmeparype 55-56°C, pH 7,0-7.2.
Tlph COpAHBHIIN LELTI010 5 HAKIIUIMBALOT CANAPA, YKCYCHYIO KICIOTY.
THIOBLL CHUPT, BO10PO, YTICKHCb 1

LETIOI00MmNeCKHE  AMDPOGHE  MHKPOOPTAMIIMEL
pacnpocrpaseist nosceneeo. Omit BCCrId OGHAPYKHBAOTCH B OB,
0COBEHHO OKY.ILTYPEHHbLX, Y IOGPCHHBIY OPFAHIMECKIIMI yI0GPCHINIL, B
BOZE. B ILIC DY 108  APYTIX BOIOCMA, B PYGUC AKBA1HBLY AUBOTHSLY.
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JLwt pbaeeHIA 13 OB OY0YTEACH ANAPOGHOTO PAMIOATHIS
LEATIOT0I HCNOEIYIOT MMIATEAbHYIO CPEay OMEIIHCKOTO CACAVIOWETO
COCTABA MACO-TICTITOMHb Oy.1b0H — 300 T, BO BOA0NPOBO A — 700
i, (NH), HPO, — 10 1 KGHPO, — 1.0 12 MgSO, — 0.3 12 NaCl - 1.0 1.
CaCO;~ 2,0 r: FeSO, ~ 2 xanut 1%-H0r0 pacTsopa.

Xo0 evinoanenun pasomst

1 TIpHTOTOBHTE  MHTATETBHYKO  cpeay  OwensHckoro
npoCTepHAIoBTL B aBrOKABC NP | Ty B TEsCHHE 30 M

2. Koaow evroctsio 150-200 aia mamoTws w1 % mimatemsnoit
pezoii. JloGaBiTs K Heil 0,51 1 n0%BHL. COACPAIMOE MPOKHTATHTS 5 Mt
A1 YOI GecCIOPOBBEN (POPM MHKPOOPIANIIIAOD.

3. TMocie KMNSUCHHS B KOJIOB MOMECTHTH HECKOTBKO MOJOCOK
CTEPHTBHOIH (PHTBTPOBATBHON Oymar. [loHTh CTEPHTBHOI MHTATETBHOI
Cpeoii 0BEPYY M AKDHTS MPOOKOI C rAI0OTBOINOF TPYGKOH MM
TB0po. CB0GO i KOKEIL TPYGKI OMYCTTS B COCYA ¢ BOAOHL

4. Kosob mommncars (mara, ®HO mcromwwreas). [Tpusop
noMeCTHTS B TCpNOCTAT NP TeMREpAType 30-35°C.

Tlo Mepe paseuTIs GpOAKCHIS (HILTPOBATHHAN GYMAFA KETTCCT H
noKpuiBacTeR cMsbi0. Uepes 1,52 HEACTH MOAOCKH (MIBTPOBATBHON
Gy AT MOTHOCTBIO PACTHLTOTES 1 OTACTBHME BOAOKI

5. Yepes -2 HeJETH MPOBEINTE MHKPOCKOMHPOBAHHE Cpeasr. [l
1010 NPHTOTOBLTE (pMKCHPOBANHb IpenapaT. OKPACKTE CIO (Y KCHHOM H
neeaeayiTe MOA MIHKPOCKOMOM. Bod0y e ARAIPOGHORD. PitiomCHIs
IO HMEKOT BH CTIETKA HIOTHYTHIN LTHHHBIX NAJO4CK C KPYMHOi
cnopoi 1a KoHue.

Sadanue: OMMCATH KYIWTYDATHHBC NHSHAKH HAKOMHTCTBHON
ABTYPI AHAOPOGHBIN  MHKDOOPFAHIINOB, PASIATIIOUA  LELTOTO!
C1eaTh Py HKH BOI0Y MTECH PANIORENIIA IEATOTO T,

Jp—
1. Kavuw  opasou  npoucxooum  anaspotnoe  pazioxcenie
yewnoiosm?
Kaxtie: suuspoopeanuzen avizwisaiom anaspotuoe pazioxcene
yexnoromt?
3 Kax nomwums  waxomumensuyo  kyaomypy  sostyouneei
anaspotioeo pazoxcemus yernorozn?
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4. KaKustu usyassuoi npusHaxasi Xapaxmepusyemes npoteccel
anaspolinozo pasioxcenus yexoiosui?

Paiora 14, To.1yenie wAKOUNTELHOR KY.1b1YbI ROy UITE 1)
IPOGHOTO PALIOAEHISE IEAL M0 3bL

Hean paGomui: HAKONCTBO ¢ MHKPOOPTAHIMANH, PALIATAIOUINI
LEATO07 B A3POCHSI YCAOBHIX.

aauu  paBom:  TOIYWTH  HAKOWNICIBHYIO Ky
BOKYICICH  MPOCHOTO  PUNIOACHHA  UCATOTOIE  IYUNTS
MOP(OIONIECKIE  OCOBCHHOCTH  AIPOGHBIN  1CLOI0I0PAIPY ILHOLILY
Garepuii

Obopyoosanue, nocyda, peaxmusm, Mamepuaiss: TavHA-GOKS,
ABTOKTAB,  TEPMOCTAT, MHKDOCKOM, BECHI,  SAKTPONINTKA,  KOJ0B!
KORICCKIHC KA 200 ML, CTCKIWKHIC TATOYKI, MPCTAPOBATHSIC NETb,
MpCTNETHHC  CTOKTA,  GAKTCHOTOTWMCCKHC  NCTTH,  NPOOKH ¢
TA00TBOIHBIMH  TPYOKAMH, CUHDTOBKH, CTHYKH, HOKHWUBI,  BaTd,
KADAWIA MO CTEKTy, CTCPITbHAS (NTSTDOBATORAS OyMara, Men.
DAKTHBBL WM KOI0M € MNTATCTbHON  Cperoil  IeTaHHCORA,
JINCTITINDOBARKA BO1A. (IYKCHH, 0GP st NO4BSI.

Kpamniue meopemusueckue nozoxcenus

BOTBIIOE KOHYCCTBO LCILTHONOSH HANOIHTCH HA TIOBCPXHOCTHBIX,
XOPOLIO. ADHPYCMBIX COAX MOMBbL 31¢Ch OHA PASTIFACTCH AOPOCHBINH
MHKDOODFAHSMAMH. BOBICKASC B OOWN KDYIOBOOT VIACpOIA B
s

OBuas cxewa a9POGHOTO. PANIOACHHA LCATIOTOSH CBOMMTCA K
TOMY. HTO 101 BASHICM KOMILICKCA e.LiH01030UMI4eCKIL (hepuieinos.
BBUICTHCMBIX. MHKPOOPFAHHSMAMH. MPOHCKOIHT FIIDOTIS LCITOTOSH 10
CAXAPOB 1 BHICOKOMOTEKY TADHbIX OPFAHHUECKHX KHCIOT (YDOHOBBIX).

VPOHOBHIE KHCIOTE HIDAIOT BAKHYIO POTs B OOPAI0BAHHH
ILI070pOTHOTO CA0R MOWBE — TYMYCA. B NPHCYTCTRIM MOTEKYIAPHOTO
KHCT0pOZA. CAXAPA MPERPAIAIOTCA B OKCHKICIOTH. OKCHKHCTOTEL B CBOR
0NCPEb. TIOTHOCTHIO OKHCAIOTCA 0 YEICKHCTORO Fa%  BOAI

(C:H1g09), + H:0 + O, = R ~ CHOHCOOH + O, — CO; + H:0 + Q k]l
yermonosa

OCOGCHHO MHOTO A2POGHEIX MHKDOGOR, PAXIARAIONNIX IETIOI0'
COEPAITCA B OKYTHTYPEHHBIX IANOTHBIX NIOVBAS, YAOGPEHHBIX HABOIOM.
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Bostyoumeu axpoduozo pazioicenus uerionos

B mpoIeCCe PASIOAEHIS LEITOT0I YHICTEYIOT PAHOOGPATHHE
Gakmepuir: MUKCOGAKTEDINM. HEKOTOPHE MPEACTABHTEIN HECTIOPOBHIX H
CropoBhix  Gakrepwil. AkTHHOMMUETH. CDeAN MAX BOAyWQA DOTH
PHILIEAHT MHKCOGKTEDHIIN.

KaeTin wukcobanmepuic ~ rpIMOTpHIATEBIBE, | OBPATyIONIE
II00BKIE TS  YCTONMUBLE K BHICYMHBAMIGO MUKCOCTOpSL Kierki
oTHOCHTEIBHO KpymHbie (0.6-1,2 % 2-10) MKM, 4ACTO OKpAWCHHEE B
KeTul, OPAIACBMI WM KPACHMI UECT W CHET KAPOTHHOWIOD
MHKCOGOKTEpHI OG0T CKOTB3AIIN IBWACHHEN, KOTOPOS BOTMOKHO
TOBKO HA TBCPAOM CyGCTpaTe. MHOIHE MHKCOGAKTSPII HMEIOT CIOKHBL
1kt paseuTie, O COCTOWT B TOM, TO C BO3PACTON KICTKI Y TO-IIAIOTCH It
PEBPALOTES B GOICE IIH MCHEE KDY ITHBIC OBLISHbME W clpepiriceKHe
NOKOAICSH  KICTKW —  MUKCOCHOpH,  KOTOPHC  YCTOMMMBRE K
HCGIATONPHATHBIN BOYICHICTBHAN, HCM BOTCTATHBHBC KICTKH, HO MEHEE
VCTOHMMBbIC, YN SHIOCTIOpb GAKTEpHL.

V' paaa npeactaBHTEC  MIKCODAKTCpH MKCOCROpH GHBOT
COGPAHBI B 2! (CIOPAKTHOIH), BKIIONAIOLINC 10 HECKOBKHY JCCATKOB
KICTOK, HOIpYACHIMX B Cush. CKOIICHIN COPAHINONCH 0OPA3YIOT
HOAMC IIOI0BC TEIA, HACTO BILIMME HCBOOPYACHHB BTLION.

MUKCOGUKTCPI, PPy LGIOUIE. LEII0IOTY, OCKIYAMUBUIOTCH B
ociommoM cpean poaos Polyangium u Sorangium. Poa Polyangiun
OBpasyeT COpaHrHOMI OeHs KpymHbic (30400 M) Pox Sorangium
0GPa3yCT CHIOPAHIHOIH J0BOJIBHO MEIKHC (20-30MKM).

KpoOME MIKCOGAKTEPHI| B MI0MBAX HACTO BCTPCHAIOTCA PAIATAIOLIHE
L0105y BiLst pO0B Cytophaga. Sporocyiophaga  Cellvibrio .

Pox Cviophaga — IpAMOTPHIATEbHEC NAIOMKN. OGTATAOUIME
CKOMBIAUMM ABIDKCHHCM. BILbi 3TOM0 POIA 4ICTO HMEIOT KICTKH C
‘SA0CTPCHHBIMI KOHLAMIL MHKCOCTIOPBL HE OGPASYIOT.

Pox Sporocylophaga — TPAMOTPHUATCISH THOKHC TATOMKH C
OKDYIIBIMH  KOMIAMM, TAIK OOTATUOUC CKOTSILIM JBIACHHCH.
OGPA3YIOT MOKOAILYHOCS CTATHIO ~ MMKDOLICTY.

Pox Cellvibrio ~ TPAMOTDHIGTCIbHEC, MCIKHE. WSOTHYTHC,
MOABIGKHbIC KICTKIH € OHIM ATYTHKOM. HE OGPy 0L SHIOCTOP.

B KICTHX JCCHBX NOWBAX [HABHAL DOTh B NPCBACHIN
WeATONOW  MpuNANICAWT TpOAN (. Trichoderma, p. Aspergillus,
Fusarium w 1p.).

JU MOCTAHOBKH  WAKOMHTETSHON  KySTYpI  BOSOYIIETCH
ADPOCHOTO. PAMIOATHIS ICTTIOT0TI TYUMICH CHITACTCS  MUHCDATSHA
cpena Ferumncona (pH 7.2-7.3), r/a NaNO; — 2,5: KHPO, ~ 1.0; CaCll ¢
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