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IHosicHuTEABLHAA 3aNIUCKA

I[&HHBIC MCTOAUMYCCKUC YKazaHus IPCAHA3HAYCHLI [JI1 BbIIIOJHCHUSA

npaktudyeckux padot no aucuurmuHe OI1.02.01 «MukpoOHnoiaoruu, caHuTapuu U

TUTUEHbI B TUIIEBOM MPOU3BOJICTBE» AJIA 00yyaromuxcs cnenuanbHoctu: 19.02.11

TexHomorus IMPOAYKTOB IIMTAHUA U3 PACTUTCIBHOI'O ChIPbA.

[IpakTrueckue 3aHATHS JONOJHAKOT TEOPETUYECKUM KypC, IIO3BOJISAIOT

Jydymie YCBOUTHL €TI0, 3HAKOMAT C (l)aKTI/I‘IeCKI/IM MAaTCpUaJIOM Ha IPAKTHUKCE.

npaktuyeckux padot no aucuuruimHe OI1.02.01 «MukpoOuonoruu, caHuTapuu u

TUTUCHBI B IUIIICBOM ITPOU3BOIACTBEC».

Hean u 327244 y4eOHOH MUCHUIUVIMHBI — TPeOOBAHUS K pe3yJbTaTaM

OCBOEHHUS Y4eOHO TUCIUTIINHBI:

B pesynbrare ocBoeHUs yueOHON MUCIUIUIMHBI 00YYarOIIUICS TOJDKEH:
yMeETb!
-o0ecreurBaTh aceNTUYECKUE YCIOBUS pabOTHl ¢ OMoMaTepuaiamMu;

-IIPOBOAUTDL IIPOCTHIC MI/IKp06I/IOJIOFI/I‘ICCKI/IC HCCJIICAOBAaHHUSA W JaBaTb

OOCHKY IMOJYYCHHBIM PC3YJIbTaTaM,

-IIOJIB30BAaTHCA MI/IKpOCKOHI/I‘IGCKOﬁ OITUYECKOM TCXHHKOI;'I;

-co0NII0IaTh TpaBWjia JIMYHOM TUTHEHBl W TPOMBIIIJICHHON CaHUTapUH,

IPUMEHATH HEOOXOMMBbIE METOJIBI U CPEJICTBA 3aAIIUTHI,

Ap-;

-TOTOBUTH PACTBOPHI AC3UHDHUIIMPYIONTUX U MOIOIIUX CPEJICTB;

-ne3uHuIMpoBaTh 000PYI0BaHUE, WHBCHTAPh, MOMEIICHUS, TPAHCIIOPT

3HATH!

-OCHOBHBIE TPYIIITBI MUKPOOPTaHNU3MOB, WX KIaCCU(PUKAIIHIO;

-3HaYCHUE MUKPOOPTAHU3MOB B IPUPOJIE, )KU3HU YEIOBEKA U )KUBOTHBIX;
-METObI CTEPIIIM3AINHY U Te3UH(DEKITNY;

-CaHUTAPHO-TCXHOJIOTHUYICCKHUC Tpe60BaHI/I$I K IIOMCIICHUAM, O60py,HOBaHI/IIO,

WHBEHTApPIO, OJICK]I€, TPAHCIIOPTY U JIp.;

-MpaBuJia JIMYHON TUTHEHbl pa0OTHUKOB,;

-HOPMBI TUTHEHBI TPY/IA;



-KJ1acCU(UKALUI0 MOIONIUX U JAC3UHPUIUPYIOUIUX CPEICTB, MpaBUiia UX
MIPUMEHEHMUS, YCIIOBUS U CPOKU XPAHCHUS;

IIpoBenenue 1adbopaTopHBIX padoT

Ha mpaktuueckux 3aHATHSAX 00ydYaroniuecs OBJIAJEBAOT NMEPBOHAYATHHBIMU
npoeCCUOHALHBIMU ~ YMEHUSMH M HaBBbIKAMHU, KOTOpbIE B JalIbHEHIIEM
3aKPEIUISIOTCS M COBEPIIEHCTBYIOTCS B MpoIllecce YU4eOHOM U MPOU3BOCTBEHHOM
PaKTUKH.

O npoBelneHUH TMpakTUYeCKOM paboOThl OOydarommmcsi cooOulaeTcs
3a0JIarOBPEMEHHO: KOT/Ia TMPEJACTOUT TMpakTH4eckas paboTa, Kakue BOMPOCHI
HY)KHO TOBTOPUTH, YTOOBI €€ BBINOJHUTH. [IpocMarpuBaroTcst 3amaHus,
OroBapuBacTCs ee¢ O00BeM U BpeMs €€ BbINOJIHEHUA. Kpurepuu OIECHKH
COOOIIAIOTCS TIepe] BBIMOJIHEHUEM KaXKJI0H MPAKTHUYECKON pabOTHI.

Ilepen BBITOJIHEHHEM TPAKTUUYECKOM paOOThI TMOBTOPSIOTCS TMpaBUia
TEXHUKU Oe30macHOCTH. [Ipu BBIOJHEHUU MPAKTUYECKON paboThl 00ydaromuiics
IPUAEPKUBAETCS CIEIYIOLIEr0 AITOPUTMA!

1.3anucate Aary, TeMy U 1eidb padoThI.

2.0O3HaKOMUTBHCS C MPABUJIAMU U YCIOBHUSMU BBIIIOJTHEHUS MPAKTUYECKOTO
3a/1aHUsl.

3.IloBTOpUTH TEOpeTUUYECKHE 3aJaHHs, HEOOXOAMMBIC IJISl PallMOHAJIBHOM
pPaboOTHI U IPYTUX MPAKTHUCCKUX ACHCTBUM.

4.BoIMOTHUTE pabOTy MO MPEITIOKEHHOMY aJITOPUTMY IEHCTBHIA.

5.00600muUTh pe3ynbTaThl padoThl, CHOPMYIUPOBATH BBIBOJIBI O paboTe.

6./]aTb OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Kputepun ouneHuBaHusi padoThl O0y4alOMIMXCH HA NPAKTHYECKOM
3aHATUM:

OrnieHKa «OTIWYHOY CTAaBUTCS, €CIM 00yJaIOIIMIiCs:

- CAMOCTOATENIBHO U MPABUIILHO BBIMOJIHUI BCE 3aJaHUS;

- MPaBWJIBHO, C 00OCHOBAHUEM CJIeJIall BHIBOJIbI IO BHIMIOJHEHHOU paboTe;

- MPABWJIBHO U JI0KA3aTeJIbHO OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

OI_IeHKa «XOpOommo» CTaBUTCA B TOM CJIy4dac, CCJIH:



- IPABUJIBHO BBITIOJIHUI BCE 3a/1aHUS,
- cJieJiall BBIBOBI 110 BBITIOJTHEHHOM paboTe;

- IPABUJIBHO OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHL.

OrneHka «yJI0BIETBOPUTEIBHOY» CTABUTCS, €CJIM 00YyJarOIIUMACS:

- IPABUJIBHO BBITIOJIHUI 33/1aHKE, BO3MOYKHO KPOME OJTHOIO;

- cJieJial TOBEPXHOCTHBIE BHIBO/IBI IO BHITIOJIHEHHOM padoTe;

- OTBETUJI HE Ha BCE KOHTPOJIbHBIE BOIPOCHI.

OneHka «HeyIOBIETBOPUTENBHO» CTABUTCS, €CJIM 00YyYarOIIUiiCs:
- HEMIPABWJILHO BBITIOJTHUJI 33]IaHUS;

- He c/ienall WiM cliefiajl HeMpaBUIIbHbIE BHIBOJIBI 110 paboTe;

- HC OTBCTUJI HAa KOHTPOJIbHBIC BOITPOCHI.



Ilepeyens J1abopaTopHbIX padoT Mo « MHUKpPOOMOJIOTUsl, CAHUTAPUA M
rurueHa B mnumesoM mnpoussoacTtee» 19.02.11 «TexHosorusi NmpoayKToOB
NUTAHUSA U3 PACTHTEIBHOI0 CHIPb»

Ne m\n HasBanue 1a00paTOpHbIX 3aHATHI KosnyecTBo 4aco

1 [paktuueckas padora Nel 2
YcTpoiicTBO MUKPOCKOTIA, TpaBUia paboThl C HUM

2 [IpakTuyeckas padora No2 2
W3roroBiieHue 1 OKpaIIMBaHUE Ma3KOB

3 [IpakTudeckas padora Ne3 2
Ot0op, JoCTaBKa W XpaHeHHe OMOMAaTEPHAJIOB.

4 [IpakTudeckas padora Nod 2
Pabota ¢ 1abopaTopHo# TIOCYI0H, ee MOAroToBKa K pabore.

5 [IpakTudeckas padboraNe5 2
ITpuroroBsieHHe NPOCTHIX MUTATEIBHBIX CPEI.

6 [IpakTudeckas paboraNe6 2
HacJsecTBeHHOCTh M M3MEHYHBOCTh MHKPOOPTaHU3MOB.

7 [paktudeckas padoraNe7 2
MuUKpPOOHOITOrHYECKOe UCCIICIOBAHNUE MTUTHEBOM BOJIBI

8 [IpakTudeckas pabora Ne 8 2
MHuUKpPOOHOITOrHYECKOe UCCIICIOBAHNE MTOYBbI, PACTEHUIA.

9. [IpakTudeckas padora Ne 9 2
MuUKpPOOHOITOrHYECKOe UCCIICIOBAHNE HABO3A.

10 [pakTuueckas padoraNe 10 2
MuKpoOnoIornueckoe NCCIeI0BaHNE MsCA U SIUIL.

11 IIpakTudeckas padora Ne 11 2
MukpoOuonornaeckoe  HCCIIEIOBaHHE MOJOKA W MOJOYHBIX
POIYKTOB.

12 [Ipaktudeckas padora Ne 12 2
MukpoOnonornieckoe UCCIeI0BaHNE 3epHa U KPYII.

13 [IpakTudeckas padora Ne 13 2
MuKpOOHOIOTHYecKoe  HMCCIIE0BAHNE OBOIIHBIX M IUIOJOBBIX
KyJIBTYP.

14 Ipaktuueckas padora Ne 14 2

CaHnTapHO-0aKTEPHOIIOTMIECKOE HCCIIEIOBAHIE CMBIBOB C HHBEHTAPS
1 000pPYyIOBAHMSI.

15 IpakTudeckas padora Ne 15 2
CaHHTapHO-THTHEHHYECKOe  OOClieloBaHHE  JKMBOTHOBOIYECKOM
(hepMbI.

16 [IpakTudeckas padora Ne 16 2
CaHHUTAPHO-THTHEHHYECKHE FCCIIEIOBAHNS CMBIBOB C PYK, OJIEKIbI.

17 [IpakTudeckas padora Ne 17 2
[TpuroroBieHne pacCTBOPOB MOIOIINX CPENCTB.

18 [IpakTudeckas pabora Ne 18 2

[IpuroroBnenue Ne3SMHQUUUPYIOLIMX PACTBOPOB,  Je3MH(eKuns
000pyIOBaHMsI, THBEHTAPS!, OJISKIbl, TPAHCIIOPTA.

19 [Ipaktuyeckas padora Ne 19 2
[Mpurorosnenne Ne3MHOUIMPYIONMX  PAaCTBOPOB,  J€3MH(EKIHs
000pyI0BaHMs, HHBEHTAPSI, OCKIbI, TPAHCIIOPTA.

20 [Ipaktuyeckas padora Ne 20 2
CaHUTapHO-TUTHEHUYECKHE HCCIEJOBAHUS CMBIBOB C PYK, OAEKIHI,
WHBEHTaps, 000py10BaHUsI.

21 [IpakTuueckas padora Ne 21 2
CaHUTapHO-TUTUEHUYECKHE HMCCIEJOBAHUSI CMBIBOB C PYK, OAEKIHI,
WHBEHTaps, 000py10BaHUsI.




JIABOPATOPHASA PABOTA Ne 1

TEMA : YcrpoilcTBO MHUKpockona, mnpaswia paboTel ¢ HuUM. OCHOBBI
Kjaccuukanuu ¥ Mop(hoa0rusi MUKpOOPTraHU3MOB.

HAUMMEHOBAHHUE PABOTbBI: OcHoBHble mpaBuiia paboOThl ¢
MHKPOCKOTIOM.

HEJIb PABOTDI: HayuuTs cTy/1IeHTOB ITpaBuiaM pabOTbl ¢ MUKPOCKOIIOM.

INPUOBPETAEMBIE HABBIKMU W YMEHHUSA :nons3oBarhes
MHKPOCKOITUYECKON ONTUYECKOW TEXHUKOM.

HOPMA BPEMEHM : 2 yaca

OCHAIIEHUE PABOYEI'O MECTA : MHKpPOCKOIIBI, HNPEIMETHbIE
CTeKJIa, METOJJUYECKUE PEKOMEHIAIMH JIJIsl BBITIOJIHEHUS Ta00paTOPHBIX PadoT.

JINTEPATYPA:bakynoB A.W. «2n1300TON0THSI ¢ MUKPOOHOIOTHEH»

KoHTpoJibHBIE BONPOCHI PH A0NYCKE K 3AHATHIO

1.Yto Ha3bIBaIOT MUKPOCKOTIOM ?

2.Kakue 4actTu MHKpPOCKOIIa BXOASAT B €0 MEXaHUUYECKYI0, ONTUYECKYIO U
OCBETUTEIBHYIO YaCTh?

3. [IpaBuia paboThl C MUKPOCKOTIOM

MeToanuyeckue yKazaHusi

[lepen Havamom paboOTBl CIEAyeT O3HAKOMHUTBCS C  COJEpIKaHHUEM
71a00paTOpPHOM pabOTHI.

IIo xomy paboThl HEOOXOJUMO BHOCUTH B pabouyl0 TeTpajb 3alHuCU U
3apHUCOBKH HAOJIIOICHUH.

Bce ucnonp30BaHHbBIE HHCTPYMEHTHI (UIVIBI, ETIH, MUMETKHA UT.J.), & TAKKE
IIPEAMETHBIE M IOKPOBHBIE CTEKJIA JOJDKHBI OIYCKaTbCd B  COCYH C
NE3UH(PUIMPYIOLIEHN )KUIKOCTBIO.

ITo okoHYaHUU PabOTHI HEOOXOIUMO MPUBECTH B MOPSAOK pabouee MecCTo.

Xoxa padoThI:

1.O3HaKOMIIEHHE C YCTPOUCTBOM MHUKPOCKOIIA.

2.03HaKoMJIEHUE € MpaBUIaMHu pabOThl C MUKPOCKOIIOM

3.03HaKOMIIEHUE C MPABUIIAMH yXOJ1a 38 MUKPOCKOIIOM



4. Hanucath OTYET O MpojenaHHO padoTe

IopsiioK BbINMOJTHEHUS PadOTHI:

1. O3HakoMIIEHHE C YCTPOHMCTBOM MHUKPOCKOTA.

Mukpockon — 3TO ONTHUYECKUH MPUOOP Il MOJYYCHHUS YBEIHMUYCHHBIX
M300paKeHU O4YeHb MajbIX Tel. PaccMOTpUM yCTpOHMCTBO Ha MpuUMepe

MHKpOCKona cepuu «buomamy.

MUKpPOCKON COCTOUT K3 ONTHYECKON CUCTEMBI M MEXaHUYECKOW YacTH.
OnTuueckasi cucTteMa MpeAHa3HayeHa Ui YBEIMYECHHsS] M300pa)kKeHusl MpeaMmeTa.
Ona BKJIIOYAET YBEIUYHUTENIbHYI0O (OOBEKTUB U OKYJISIp) U OCBETHUTEIbHYIO
CUCTEMBI (3epKaJio M KOHJIEHCOP C UPUCOBOM nuadparMoil 1 OTKUIHOM JIMH30M).

OOBEKTHB TIpeACTaBIsAeT COOON CHUCTEMY JIMH3, 3aKJIIOUCHHBIX B TPyOKy. B
MUKpocKonax cepuu «bromam» UCmonb3ytoTcs 0ObEKTUBBI C YBEIHMUECHHUEM X 3; X
5;x9; x 10; x 20; x 40; x 60; x 85; x 90. OOBEKTUBBI MAJIOTO yBEJIMUCHHS (X 3; X
5; x 8; x 9) mpUMEHSIOT ISl TIPEIBAPUTEIHLHOTO OCMOTpA TMpemnapara; 00bEKTUBBI
cpeadero yBenumyeHus (x 20; x 40; x 60)—nmns u3ydeHHs] KPYIHBIX KIETOK
MUKpPOOPTaHU3MOB; OOBEKTUBBI Oosbmioro ysenuueHus (x 85; x 90)—
MMMEpPCUOHHbBIE — JUISI U3YUYEHUSI BHYTPEHHUX CTPYKTYpP KIETOK. OKYJsp CIYyKUT
JUTSL yBENTMYEHUST M300paKeHHsI, TOMyYeHHOTO OT 00BbekTHBa. OKYISphl OOBIYHO
uMeroT yBenmueHnue X 7, X 10 u x 15. VBenuuenne oObeKTHBA U OKYJIApa yKa3aHO
Ha wux omnpaBe. OOmiee yBeIMYEHUE MHUKPOCKONA pPaBHO MPOU3BEICHUIO
YBEIIMUYEHUM OKYJIsipa U 00bEKTHBA.

OcBeTuTesIbHOE YCTPOMCTBO COCTOUT W3 3€pKajia W KOHJIEHCOpa. 3epKajio

MMEET IUIOCKYI0 M BOTHYTYIO OTpaxaromue noBepxHoctu. OObIMHO mpu padote



3€pKaJI0 MMOBEPHYTO K CBETY IUIOCKOW CTOpoHOW. KoHIOeHCOp cocTouT u3 ABYX
nuH3. KOHZIEHCOp YKpeIUIeH Ha KPOHIUTEWHE U MOXKET IMEpPEe/IBUraThCs BBEPX H
BHU3 C MOMOIIBIO PYKOSTKM. Ha HM)KHEH 4YacTH KOHJEHCOpa UMEETCS MPHUCOBas
nuadparmMa, ¢ TIOMOIIBIO KOTOPOW PEryJupyloT HUHTEHCUBHOCTH OCBEILICHUS
npenapara. OObEKTUB aeT yBEIMUYEHHOE U300pa’kKeHUEe Mpernapara B IUIOCKOCTH
OKYJIsIpA.

MexaHnuyeckass  4aCTb MUKPOCKOINIA  COCTOUT W3  OCHOBaHUS U
TyOycoaepkaTessi, Ha KOTOPOM YKPEIUJIEHbI MPEJAMETHBIN CTOJUK, KPOHIITEHH
KOHJIEHCOpa M 3epKayo. B BepxHeW yacTH HAaXOASATCA TOJIOBKA ISl HACaJIKHU C
OKYJISIPOM U pPEBOJbBEp ¢ OO0beKTUBaMU. [IpeAMETHBIN CTOJNUK CIIYXKUT JJIst
3aKpeIvieHUsT Ha HEeM ucciegyemoro mnpemnapara. @OKycHpOBKa OCYIIECTBISETCS
py TepeMeleHn Ty0yca ¢ MOMOIIBI0 MEXaHu3Ma, MPUBOIUMOIO B JIBHIKECHHE
JIByMsT ~ BUHTaMH —  MakpoMmMeTpudeckum  (rpyOas  ¢GOKycHpOBKa) U
MUKPOMETPUUYECKUMHU (TOHKasE POKYCUPOBKA).

2. O3HaKOMJIEHHE C MpaBUiIaMU PabOThl ¢ MUKPOCKOIIOM.

CHauana cTaBIT OOBEKTHB C MaJbIM yBeJIMYeHHEM (X 8) W TpH 3TOM
YBEJIMYEHNN YCTAaHABIMBAIOT Hawilydllee ocBelleHue. Hawmnydiee ocBelieHue
JIOCTUTAETCSl TIPU PETYJIMPOBKE TMOJIOKEHUS 3€pKajia, KOHACHCOpa U nuadparmsl.
[Tpu mpocMOTpe HEOKpaIIEHHBIX MPENnapaToB MPUMEHSIOT CY)KEHHYIO nuadparmy
M ONYUICHHBIM KOHAEHCOp, MPH HAOIIOACHUM OKpPAIICHHBIX MPernapaToB —
OTKPBITYIO AuadparMy M MOTHATHIN KOHASHCOP.

3aTeM NOMENIaloT MpenapaT Ha MPEAMETHBIM CTOJUMK MHUKPOCKOIA, IO
OOBEKTUB U YKPEIUIAIOT 3axuMmamMu. OmyckaioT oOBeKTUB (8) MpH MMOMOIIH
MAaKpOMETPUUYECKOr0 BHHTA MOYTH 10 CONPUKOCHOBEHUS C MPEIMETHBIM CTEKJIOM
Ha paccrosiHne okojo 0,5 ¢cM OT mpeAMETHOro CToiauKa. MemIeHHO BpalaroT
MaKpOBUHT MPOTHUB YacCOBOM CTPEJKU JI0 TMOSIBICHHUS YETKOTO H300paKeHus
mpernapara, IOCJI€ Yero HaBOIAT Ha PE3KOCTh MHUKPOMETPUUYECKHM BHHTOM,
KOTOPBIM BpalllaloT B TMpejaesiax oOJHOro obopora MakpoBuHTa. IlloBepHyB

pPEBOJIbLBEP, YCTAHABIMUBAIOT OOBEKTUB CO cpeaHUM yBenundeHueM (x 20; x 40 wium x

60).



3. O3HaKOMJIEHUE C MPABUIIAMH yXOJ1a 38 MUKPOCKOTIOM.

Mukpockon SBISIETCSI CIOKHBIM ONTHYECKUM HHCTPYMEHTOM U TpeOyer
OCTOPOXHOTO oOOpamieHuss W TuiaTeabHoro yxona. OH JIOJDKEH IOCTOSTHHO
XpaHUTbCA B QyTIIApe WM SAILIUKE, MPEJOXPAHSIONIEM €r0 OT TOJYKOB U MPSMBIX
coiHeuHbIX Jydei. Ilepen pabGoToil MexaHWYECKHME U ONTHYECKUE 4YacTu
MHKPOCKONA HaJ0 OYMCTUTh KHCTOYKOM MJIM MSITKOM CyXO#l TKaHbrO. OnTHyecKue
YacTH KacaThCs MajblaMu He cienyer. [Ipu HeoOXOoAMMOCTH JHH3BI OYMILAIOT
TKaHbIO, CMOYEHHOMW B OeH3uHEe. OOBEKTHUBBI OYMILIAIOT TOJBKO C HAapYyKHEH
CTOPOHBI, KATETOPUYECKHU 3aMpPEeIIaeTCsl pa3BUHUMBATH UX U Pa30UpPaTh.

4. Hanucath OTYET O MpojeiaHHo# padore.

KoHTposbHBIE BONIPOCHI:

1. KakoB mopsgok mOpocMOTpa mpemapata B OMOJIOTHYECKOM
MUKpPOCKOTIE?
2. Kak npoBoauTCsi MOATOTOBKA MPEAMETHBIX M IMOKPOBHBIX CTEKOJI K

pabote?



JlabopaTopHasi padora Ne 2

TEMA: IIpuroroBjieHHe MHKPOCKONMYECKHX IpPenaparoB M HX
OKpacka.

O6GopynoBaHMe:MUKPOCKOT, JlabopaTopHas IMOCyAa, KyJIbTypa IpOXOKeH,
MUKpPOOHOJIOTUYECKAsl METIs,CIIUPTOBKU, KPACUTENH, MOKPOBHOE M MPEIMETHOE
CTEKJIO.

Bonpocsl 1iist paccMoTpeHus

[IpuroTroBieHue NPUKU3HEHHBIX (HATUBHBIX) MPEMAPATOB.

[IpuroroBieHre Ma3koB U UX (PUKCALIUS.

Kpacurenu, ucrnonab3zyembie B MUKPOOHUOJIOTHU.

[IpocThie U CIIOAKHBIE METOABI OKPACKH.

3anaHue 1J151 BBINOJTHEHUS JIa00PATOPHOIl padoThI

[TpurotoBuTH GUKCUPOBAHHBIN MpenapaT U3 MOJOIO0N KYJIbTYPbl APOXIKEH,
OKPACHUTbh €ro B TeUeHHEe 2-3 MUH METUJICHOBBIM CHHUM M MUKPOCKOMHUPOBAThH 0€3
UMMEPCHH.

[IpurotoBuTh (QUKCHPOBAHHBIM Tpemapar U3 MOYBEHHON CYCHEH3UH,
OKpacuTh o MeToAy ['paMma, MUKpPOCKONIMPOBATh €0 U 3apUCOBATH.

Brimonuute CXEMaTHYECKOE n300pakeHue KJICTOYHOM CTCHKH
IrPaMOTPULIATENbHBIX U TPAMIIOJIOKUTEIbHBIX IPOKAPHUOT.

Marepuajbl IJI HCCIACAOBAHMS M TEXHHUKA B3AATHS KYJAbTYPbl s
NPUrOTOBJICHUS Npenapara.

Jlisi TpUTOTOBJICHHS TperapaTa HCCIEAyeMbld MaTepuan OepyT u3
MpOOUPKH, KOJOBI Win yamku [letpu GakTepuonornueckon netien, 000KeHHOH B
IJIAMEHU CIIMPTOBKU WM CTEPWIBHOM ITUIIETKOM.

[TpoGupky ¢ GakTepuadbHOW KyIbTYpOUl OEpyT B JIEBYIO PYKY, a METIIO 3a
nerienepxkarenbs B nOpaByro. [IpaBod pykoul BpamaTelbHbIM — JIBUKEHHEM
BBIHUMAIOT W3 MPOOHUPKH BaTHYIO MNPOOKY, 3a)xkKuMas €€ MEXKIy MHU3HHIEM U
JaJI0HBIO, a Kpasi NPOOMPKHU O0KUTAIOT B IUIAMEHU CIUPTOBKU. OCTOPOKHO BBOJSAT
NETJII0 B MPOOUPKY, OXJIaXAasi €€ O BHYTPEHHIOIO MOBEPXHOCTh CTEKJIA, IOCIE

4€ro JICTKUM CKOJBb3AIIIUM ABHMXXCHHCM 6CPYT Martcpuall. 3aTeM BBIHUMAIOT MHETIIIO



U3 MpOOUPKH, CHOBA OOXKMIalOT €€ Kpail M BaTHYIO MPOOUPKY M 3aKPbIBAIOT
npobupky. Ilocne mpurotoBieHus mpenapara MHETI0 00A3aTENBHO MPOKUTAIOT
(cTepunu3yIoT) B INIAMEHU CIIUPTOBKH.

IIpuroroB/ieHne NpPUKU3HEHHBIX (HATUBHBIX) PENapaToB.

JIJist uccnenoBaHus )KUBBIX KIIETOK MUKPOOPIaHU3MOB NPUMEHSIOT MeH00bl
«pazoasneHHoul u eucauen kanau». B 000ux ciaydasx BO3MOXKHO OKpallMBaHUE
00BeKTa “IIPUKUZHEHHBIMU ™ KPACUTEIISIMU — “BUTaJIbHAS OKpacka.

Merton pa3aaBjIeHHON KaIlId.

Ha 4ucroe mpeameTHOE CTEKJIO HAHOCAT Karullo BoOJbl. B kamuio BHOCAT
KyJbTYpY M CMEUIMBAIOT ¢ BOAOW. HakpbIBalOT Kamito MOKPOBHBIM CTEKJIOM Tak,
4TOOBI HE 00Pa30BAMCH MYy3bIPbKU BO3ayXa. CTEKISIHHOW MajJOYKOU MPHKUMAIOT
MOKPOBHOE CTEKJIO K mpeamMeTHoMy. Karust gomxHa ObITh HEOONBIIOW, HE
BBIXOJIAIIEH 3a Kpash MOKPOBHOI'O CTEKJAa, HO €CJIM CYCIEH3Ms momnana 3a Kpau -
yIanstoT QUIBTPOBATBHON Oymaroi. MUKpOCKOMUPYIOT MpenapaT ¢ 00beKTUBOM
40X. Mertoa yaoOeH i UcCaeAOBaHMs MOJBUKHOCTH OaKTepUalbHBIX KIETOK, a
TaKXKE€ TPOCMOTPAa KPYIMHBIX OOBEKTOB - IIIECHEBBIX TPUOOB, JAPOXIKEH.
[IpuMeHSI0OT npu M3yYEeHUM 3alacHbIX BEIIECTB KIETKU. Meron “eucauei”
Kanau — WCTONB3YIOTCA I JUINTEIBHBIX  HAOMIOACHWM 3a  KJIETKaMu
MUKpOOpranu3MoB. [IpenapaT rotoBsT Ha NOKPOBHOM CTEKJE, B LIEHTP KOTOPOTO
HAHOCSIT OJHY Karlllo OakTepHalbHOW KyJbTYphl. 3aTeM MPEAMETHOE CTEKIIO C
JYHKOM, Kpas KOTOPOW MpEJBAPUTENIBHO CMa3bIBAIOT BA3EJIMHOM, INPHKUMAKOT K
MOKPOBHOMY CTEKIIYy TaK, YTOOBI Kaljisi HaXOAWJach B LIEHTPE JYyHKU. BeICTphIM
JBIDKEHUEM IIEPEBOPAYMBAIOT IIpENapaTr IOKPOBHBIM CTEKJIOM BBEpX. B
NPaBUJIBHO NPUTOTOBIEHHOM IIpenapare Kamjis JO/DKHa CBOOOJHO BHMCETh Haj
JYHKOM, HE Kacasch €€ qHa WiM Kpas. 11 MUKpOCKONIMM BHAYalle HCIOJIb3YIOT
MaJiblii cyxoil 00bekTuB 8X, MOJ YBEJIMUYEHUEM KOTOPOrO HAXOIST Kpail Karid, a
3aTeéM yCTaHaBIMBAIOT MMMEPCHUOHHBIN OOBEKTHB.

Ipusicuznennan (eumanvhas) okpacka. B3Becb MUKPOOPTraHU3MOB BHOCAT
B KaIUII0O pPAacTBOpa METHJIEHOBOI'O CHHEr0 WJIM HEWUTPaJbHOIO KpacHOro B

koHeHTpanusax ot 0,001 mo 0,00001%. 3ateM roroBiT npenapar 1o OJHOMY W3



BBIIIE YKAa3aHHBIX METOJ0B U MUKpPOCKONUPYIOT. [lociae MUKPOCKOTINY Mpenaparhl,
«pa3IaBICHHON» WIH «BUCSYEH» KAIUIU OMYCKAIOT B IE3UH(DUIIUPYIOIIUNA PACTBOP.

IIpuroros/jieHne Ma3KoB M X (pUKcaALUA

[IpuroroBiieHre OKPAIIEHHOTO MpenapaTa COCTOUT U3 CIAEAYIONIUX ITAMOB:

1) mpuroToBi€eHHE MA3KOB;

2) BbICYILIMBaHUE Ma3Ka;

3) duxcanus Maska;

OKpacka Ma3Ka.

Jlns mpUTOTOBJICHHS Tperapara, Ha O0E3KUPEHHOE MPEIMETHOE CTEKJIO,
HAHOCST KAIUTK0 BOJBI WU (PU3UOJIOTUUECKOTO PACTBOpa, B KOTOPYIO METIIECH
BHOCAT HCCIICTyeMbI MaTepuag U pachpeiessiioT TOHKUM PaBHOMEPHBIM CIIOEM
Mo CTeKJy Ha Iulomaau npubmusutenbHo 1 cm?. Eciom ucciemyeMblii Matepuan
HAXOJUTCSI B JKUJIKOW cpene, TO €ro HEeMOCPEJACTBEHHO HAHOCAT TeTied Ha
IPEAMETHOE CTEKJIO M TOTOBSAT Ma30K. Ma3Ku BBICYIIMBAaIOT Ha BO3JyXE WIH B
CTpY€ TEIUIOTO BO3/1yXa HaJl IJIAMEHEM CIIMPTOBKH, HE J1aBasi KaIjle 3aKUIaTh.

Hns  duxcanuum Ma3ka MpeAMETHOE CTEKIO (Ma3KoM BBEpPX) MEJIEHHO
npoBoAsT 3-4 paza yepe3 Iulamsi CIIUPTOBKUA. MUKpPOOpPraHU3MbI MPHU (UKCALNH
NorudaroT, TUIOTHO MPUKPEIUISIOTCS K TOBEPXHOCTU CTEKJIA U HE CMBIBAIOTCS TIPH
nanpHenmer o6paboTke. bojee miMTeNnbHOE HarpeBaHHE MOXKET BBI3BAaTh
nedopMaIfio KJIETOYHBIX CTPYKTYP.

[Tpu pukcanuu ¢ TOMOIIBI0O XUMUYECKUX BEIIECTB UCIOIB3YIOT XPOMOBBIE
coenuHeHus, (opmanuH, OCMHEBYH  KucioTy, aneroH. OnmuH  u3
pacnpoCcTpaHEHHBIX TPUEMOB (pukcaluu - o0paboTka mpenapara METHIOBBIM WU
STWJIOBBIM CIHUPTOM, WM cMechio HukudopoBa (paBHbIE 00BEMBI 3THUIOBOTO
criupta u 3¢upa). [Ipu sTom npemapat norpyxarT Ha 5-20 MUH. B PUKCHPYIOITYTO
AKUIKOCTb.

MeToabl OKpacKH MAa3KOB M KpPacHuTeJH, MWCHOJb3yeMble B
MHUKPOOHOJIOTHH.

CylleCcTBYIOT npocmole u CH0MHCHbIE Memoobl oKpacku. lIpu mpocToit

OKpacKe HCIMOJb3YIOT Kakou-1ub0 OAMH W3 Kpacurteneu, Harnpumep, (yKcuH



BOJHBIN (1-2 MMH.), MeTUJIeHOBbIN cuHui (3-5 MuH.). IIpu okpamuBaHuu Maska
Mpenapar MOMEIIAloT Ha mnpenaparoiepxkaresib. Ha Ma30Kk HAHOCAT HECKOIBKO
Kanenb Kpacutend. [locie wWcTedeHHWsT BpPEMEHM OKpaIllMBaHUS Mpenapar
MPOMBIBAIOT BOJAOW, (UIBTPOBAIbHOW OyMarod yaajasioT W3JIUIIKA BOJIBI,
BBICYIIIUBAIOT HA BO3JyXE U MUKPOCKOMUPYIOT.

[Ipr cnoOXHOM OKpacke TMOCIEI0BAaTEIbHO HAHOCATCS Ha Ipenapar
ONpPEACICHHbIC KPACUTEIIH, PA3TUYAIONIMECS N0 XUMUYECKOMY COCTABY M IIBETY.
DTO MO3BOJISIET BBISIBUTH OINPEJICNICHHBIE CTPYKTYPhI KJIETOK U Tu(dhepeHIInpoBaTh
OJIHU BHJIbl MUKPOOPIaHW3MOB OT JPYrux. TakoBbI METOJIbI OKpAacKu mo I'pammy,
no [unro-Hunbceny, okpacka cop no metoay OxKeuku.

Kpacurenu, y KOTOpbIX IPU AUCCOLMALIMN BBIJEISIOTCA BOJAOPOIHBIC UOHBI,
NPUJAIONINE  KPAacCUTENI0  KHUCJBIA  XapakTep, Ha3bIBaAKOTCA Kucavimu. OHU
OKpalMBamT (B BUJIC aHMOHA) BEIeCTBA OCHOBHOW mpupoabl. Kpacurenu, y
KOTOPBIX IIPU AUCCOIUALMHN BBIACISIOTCS TUAPOKCUIIBHBIE HOHBL, - 0CHOGHBLIMU.

B MukpoOuosiiornueckoil MpakTUKE KUCIbIE W OCHOBHBIE KPacUTENIH
UCIIONIB3YIOTCSI B BHUJIE COJI€M, TaK Kak OHM CIIOCOOHBI BCTYNaTh B PEAKIHUIO C
KHUCJIOTAMHA M OCHOBaHUSAMH. OCHOBHBIE KpPacUTENIW 4Yalle MPUMEHSIOTCS B BHUJE
COJIEW COJISTHOM, PEXKE YKCYCHOM M CEPHOM KHUCJIOT; KUCIIBIC KPaCUTEIW — B BHUIE
HATPUEBBIX WU KAJTUUHBIX COJIEH.

Kpacuresu 0CHOBHOM NPHUPObI

Kpacnvie @uonemosuvie

HEUTpaNbHBIN KPacHBIN TeHIIMaH (HUOJIETOBBIN

MUPOHUH KPUCTATUTMYECKHUN (PUOTIETOBBIMI

cadpaHUH METHIOBBIN (DHOIETOBBIN

(YKCHH METHUIIOBBIN 3eJICHBIN

FEMATOKCHJIMH MaJIaXUTOBBIN 3€JICHBIN

THUOHUH

Cunue Kopuunesuvie

BuxkTopus Be3uBuH

METUJIEHOBBIA CUHUN XPU30UIUH.



3enenvie Yepnuwiii

SIHYC 3€JICHbIM UHYJINH

Kpacurtenu kuciioi npupoabl

Kpacnuie u pozoevie Yepnuie 7Kenmuie

KUCIIBbIN (DYKCUH HUTPO3UH KOHTO

SPUTPO3UH MUKPUHOBASI KUCIIOTA

dmroopecuH

NHTEeHCMBHOCTh OKpalIMBarolleld clocoOHOCTU KpacuTels 3aBUCTUT oT pH
Cpellbl: OCHOBHBIE KPAaCUTEIHM OKPAIIMBAIOT OOBEKT TeM MHTEHCHBHEE, 4eM Oolee
IIeJIOYHAsI Cpefia, KUCTbIe — YyeM Oosiee Kucmasl.

Kpacurenu MO>KHO pa3iennuTh Ha: HO3UMUGHbLE u
HezamugHbvle. [103UTUBHBIE KPAacCUTENM OKPAIIMBAIOT HETMOCPEICTBEHHO KIIETKU
MUKpPOOprannu3MoB. OHM OKpaIlIMBAIOT KJIETKM MPU KOMHATHOM TeMmepaType B
teyeHue 30-60 cexynn. HeratuBHbIE KpacUTENM OKpAIIMBAIOT MPOCTPAHCTBO,
OKpYy’)Karouiee KIETKM MHUKPOOPraHu3MOB. B pe3ynbTaTe KIETKU BBITJIAIST
CHIIydTaMu Ha pOHE KPaCHUTEIIs.

IIpocToii MeTO OKPACKHU

Ha mpuroroBieHHbINH 1 (PUKCHPOBAHHBIA Ma30K HAHECTH HECKOJIBKO Kallellb
BOAHOTO pacTtBopa (ykcuHa. OxpammBath 1-2 MuH. CMBITH KpacKy BOJIOH,
NPOMOKHYThH TpemnapaT (GuiIbTpOBadbHOM Oymarou, AOCYIIMTh Ha BO3IAyXE H
MHKPOCKOIIUPOBATb.

Oxpacka no metroay I'pama.

Ha ¢ukcupoBaHHBIE Ma30K HaHECTH KapOOJIOBO — CIHUPTOBBIA PacTBOP
TeHITMaHOBOTO (PMOJIETOBOTO Yepe3 MOJIOCKY (hunbTpoBanbHON Oymaru. Uepes 1 —2
MHUH OyMary CHsITh, @ KPaCUTEIb CIUTh.

Hanectu pactBop Jlrorons va 1 —2 muH.

OO6ecBeTuTh ATWIOBBIM criupToM B TeueHne 30 —60c 10 mpekpamieHus
OTXOXKACHUS (PUOJIETOBBIX CTPYKTYP KpacUTENs.

[TpoMbITH BOOOM.



5. JlokpacuTh BOAHBIM PACTBOPOM (PyKCHHA B TeueHue 1- 2 MHH., IPOMBITh
BOAOW, BBICYIIUTh  (UIBTOPOBAJIBHOM Oymarod ©W Ha  BO3AyXe, WU
MUKpPOCKOIIUPOBATb.

['paMmnionoxutenbHble OAKTEPUU OKPAIIMBAIOTCS B TEMHO — (PUOJETOBBIM
L[BET, TPaMOTPULIATENIbHBIE - B KPACHBIM.

OtHomieHne Oaktepuil K oOkpacke 1o ['pamy ompexaensercs HUX
CIIOCOOHOCTBIO yNIEpKUBAaTh 0OOpa30BaBUIMECS B MPOLECCE OKPACKU KOMILIEKC
TeHIIMaHOBOI'0 (PHOJIETOBOTO C MOJOM. DTO 3aBUCHUT OT pa3IUyuil B XMMHYECKOM
COCTaB€ M MPOHUUAEMOCTH KIETOYHOM CTEHKHM TPaMIIONIOKHUTEIBHBIX H
IpPaMOTPUIIATENIbHBIX OaKTEepUil MENTUAOINIMKAH MHOIOCJIOCH, C HUM CBSI3aHBI
TENXOEBbIE KHCIIOTHI.

VY rpamorpunaTenbHbIX OaKTepuil MENTHAOINIMKAH OJHOCIOEH, HMEeTCs
HapyXHasi MeMOpaHa, B COCTaB KOTOPOI BXOAAT (OCQOIUIMHUIBI, JTUITOTPOTEUIBI,
Oenku u cnoxkHbd Menonosmcaxapun (JIIIC). Bcrwo HapyxHyr0o MeMmOpaHy
NPOHU3BIBAIOT O€NKH — TMOpUHBI, oOecrneunBawimme IUGPY3UI0 paszIUIHBIX
coenuHeHuil. TakuM 00pazoM, y TPaMMIIONOXKHUTEIBHBIX OaKTepuil CO37al0TCs
ONTUMAJIbHBIE YCJIOBHS ISl MPOYHOM (UKCAIMHU KPACUTENSl U PE3UCTEHTHOCTHU K
00€CIIBEYNBAHUIO CITUPTOM.

K rpammonoxurenbHbIM  OakTepusiM  OTHOCSATCS  CTapUIIOKOKKH,
CTPENTOKOKKH, KOpuHeOaKkTepuu AudTepun, MUKOOAKTEpUn TyOepKyIe3a u ap., K
rPaMOTPULIATENIBHBIM — TOHOKOKKM, MEHUHTOKOKKHM, KHUIIEYHash Majoyka U Jp.
Hekoropeie Buabl OakTepuu MOTYT OKpallMBaThCs 1Mo ['pammy BapuaOenbHO, B
3aBHCHMOCTH OT BO3pacTa, 0COOCHHOCTEH KyJIbTUBUPOBAHUS U JIPYTHX (aKTOPOB,
BO3JCUCTBYIOIINX HAa CTPYKTYpPy KIETOYHOW CTeHKH. lloaToMy s OKpacku
HY’KHO OpaTh BCerJa MOJIOAbIC, |- CyTOUHBIE KyJIbTYPHI.

OcHoBHas omuOKa, Jomyckaemass IpU OKpacke mo I'paMMy, COCTOUT B
“nepeoOecuBeUYMBAaHUN’ ~ Ma3Ka dATHIOBBIM CIHPTOM. ['paMIOJIOKHUTENbHBIC
O0akTepuu mpu 3TOM MOTYT yTpauuBaTh NEPBOHAYAIBHYIO OKPACKY T'€HIIMAHOBBIM
duoneToBRIM W MpuUOOpeTaTb  KpacHbIM  LBET  (XapakTepHBIM  aJis

rpaMOTPUIIATENIbHBIX OaKTepuil) B pe3ysibTaTe MOCIEAYIOMIEH JOKPAaCKUM MasKa



(yKCMHOM TIpaMOTpULATEIbHbIE OAKTEPHUM B CBOIO OYEpPEAb MOIYT COXPaHSTh
CUHE—(UOJIETOBBIM I[BET F€HIMAHOBOTO (proneToBoro. [y mpaBUIBHON OKpPAcCKH
CJIEyeT CTPOro COOJIIOIaTh TEXHUKY O0ECIIBEUMBAHMSL.

KoHnTpoJsibHBIE BONIPOCHI

MeTtoabl IPUTOTOBIICHUS NIPUKU3HEHHBIX IIPENapaToB.

N3 kakux 3TanoB COCTOUT MPUTOTOBJIEHUE OKPALLIEHHOI'O Ipernapara?

MeTtobl OKpacKH Ma3KOB.

Meroauka okpacku 1o meroay I'pama.

Kpacurenn 0CHOBHOM NPUPOBI.

Kpacurenu kucnoi npuposl.



JIABOPATOPHASA PABOTA Ne3
NPUHIOMUIIBI MUKPOBHUOJIOT'HMYECKOI'O KOHTPOJIA
HA NPEJANPUSTHUAX NUIIEBOX MPOMBIINIJIEHHOCTH.
MHUKPOBHUOJIOT'MYECKOE UCCJIEJOBAHHUE IMNIIIEBBIX
MHPOAYKTOB
(BBINOJIHSACTCS HA 2-X 3AHATHUAX)

Leny padoomut: O3HAKOMUTHCS c MIPUHLUIIAMU IIPOBEJCHUS

MUKPOOHOJIOTHYECKOTO  KOHTPOJIS  ChIphs, Toay(aOpuKaTtoB W  TOTOBOMU
npoaykiuu. OCBOUTH METOJBl OINpEeeHUs MHUKPOOPTaHHU3MOB B THUIIEBHIX
IPOJIyKTaX B COOTBETCTBUM C TpPEeOOBAHUSIMH HOPMATUBHOM JIOKYMEHTAIIWH.
N3yunTth KauyeCTBEHHBIN COCTaB MUKPODIOPHI HCCIETYEMOTO MPOAYKTA.
Oobopyoosanue, mamepuansl: Vicciengyemple NUILIEBBIE MPOIAYKTH (Kpem,
MaprapuH, MailoHe3, MUThEBOE MOJIOKO, KOJOACHOE M3JIeNue, JEeTCKask MOJIOUHAs
CMeCh, OBOLIHBIE KOHCEPBBI, MMBO); IPOOMPKH C 9 CM3CTEpPUIIBHO BOJBI;

3y wamku IleTpu; IPOOHMPKU CO CTEPHUIBLHBIMHU

CTEpWIbHBIE TNUIIETKH Ha | cMm
NUTATEeNIbHBIMU CpellaMU: OAaKTEPUOJIOTHUECKUE TETIU U MPEnapoBaJIbHBIE WIJIbI;
¢unbTpoBanpHas Oymara; MNpeaMEeTHbIE W TOKPOBHBIE CTEKJIA; MHUKPOCKOIL,
CIIMPTOBKA; IPOMBIBAJIKA;
6.1 KPATKUE TEOPETUYECKHE ITOJIOXXEHUSA

3a0aua  mukpobuonozuueckoz0 - KOHmMpOAA -  BO3MOXKHO  OBICTpoe
oOHapy>KeHHE€ W BBIABICHHE MyTE€H NPOHUKHOBEHHUS MHUKPOOPTaHU3MOB-
BpEIUTENEN B IPOU3BOJICTBO, 0YaroB U CTEICHU PA3MHOKEHUS UX HA OTICIbHBIX
CTaJUsIX TEXHOJIOIMYECKOTO Mpolecca, NPEAOTBPALICHUE PA3BUTHs MOCTOPOHHEN
MUKPOGJIOpH ~ TYTeM  HUCIOJIB30BAHUSA  PA3NIMYHBIX  MPOPUIAKTUYECKUX
MEPOIPHUSITUH.

MukpoOHOIOTHYECKH KOHTPOIb POBOAUTCS 3aBOJCKUMH JabOpaTOpUsIMU
cuctematudecku. I[Ipw OTCYTCTBMM MHUKPOOMOIOTHYECKOW JabopaTopuu Ha
MPEINPUITAN YKA3aHHBIM KOHTPOJIb MOYET OCYIIECTBIITHCS IO XO3J0TOBOPY C

opranamu ['occansnuaHan3opa uiu J1abOpPaTOPUAMH, AKKPEIUTOBAHHBIMH IS

IIPOBCACHHUA MI/IKp06I/IOJ'IOFI/I‘-IeCKI/IX HCCHGHOB&HHﬁ. On OCYHICCTBJIICTCA Ha BCCX



JTanax TEXHOJOTMYECKOTO IIPOILECCa, HayuHasg C ChIpbd W KOHYAsl TOTOBBIM
MIPOJYKTOM Ha OCHOBAaHUHU YTBEP>KJIEHHBIX rocyaapcTBeHHbIX ctanaaptos (I'OCT),
TexHu4eckux ycnoBuil (TY), HHCTpYKIMI, MEIUKO-OMOJOTUYECKUX TPeOOBaHUH 1
CaHMTApPHBIX HOPM KaueCTBa MPOAOBOJIBLCTBEHHOI'O ChIPhS U MHUILIEBBIX MPOAYKTOB,
a TaKXe JPYrod HOPMATUBHOW NOKYMEHTaUWHW. {7 OTHENBHBIX IIPOU3BOJCTB
UMEIOTCSI CBOU CXEMbl MUKPOOMOJIOTMYECKOT0 KOHTPOJIS, B KOTOPBIX ONpPEEICHBI
OOBEKTbl KOHTPOJIA, TOYKU OTOOpa MpoO, MEPUOJUYHOCTH KOHTPOJS, YKa3aHbI
MUKpPOOMOJIOTMYECKHE  TOKa3aTeNd, KOTOpble  HEOOXOJUMO  OMNpEIeisTh,
NPUBOJATCS HOPMATHUBBI 110 ITUM MUKPOOUOIOTHYECKUM MTOKA3ATEIISAM.

MHorue nuieBbie MPOAYKTHI SIBISIOTCA OJaronpusiTHOM cpenoil Ay pocrta
U Pa3BUTUS TOCTOPOHHUX MHKpOOpraHusmMoB. HecoOmtogeHue u HapylieHue
TEXHOJOTHYECKUX PEXKHUMOB TEpepadOTKU ChIPbs, CAHUTAPHO-TUTMEHUYECKUX
YCIJIOBHI Ha MPOW3BOACTBE, HAPYLIEHUE PEKUMOB XPAHEHUSI U CPOKOB peau3aluu
NUIIEBOM MNPOAYKIMM MOYXET NPUBECTH K HMHTEHCHBHOMY HAKOIUIEHMIO B HHUX
MUKPOOPTaHU3MOB, CITIOCOOHBIX 00pPa30BbIBATh TOKCHUHBI, YTO SIBISIETCS MPUYUHOM
MUIIEBBIX OTPABIICHUM.

Kpome Toro, mnpu HECOONIOAECHUU CAHUTAPHBIX TMPABWI U  HOPM
pabOTHUKAMH THINEBOTO MPEANPHUATUS B MPOIYKTHl MOTYT TONACTh MATOTEHHBIE
MHUKpPOOPTaHU3Mbl — BO30yauTeIN NUIIEBbIX MHMeKkuuid. [loaToMy BakHEHIIUMU
XapaKTEepUCTUKAMU MIPOJIOBOJILCTBEHHBIX TOBapoOB ABIISIIOTCS
UX 6€30NaAcCHOCMb U MUKPOOUON02UYECKAs CIMOUKOCb.

[lon Oe3omacHOCTBPIO MOHHMMAIOT OTCYTCTBHE BPEIHBIX IpUMeEcei
XUMUYECKOW M  OHMOJOTHYECKON MpPHUpPOJbl, B TOM YHUCJIE€ MaTOT€HHBIX
MHKPOOPTraHU3MOB U SIAOBUTBIX NPOAYKTOB HUX >XU3HeAeATelbHOCTU. [loHsThe
«MHKPOOHOJIOTHYECKAs CTOMKOCTB» OApa3yMeBaeT MMOTCHIMAJIbHBIE
BO3MOXHOCTH COXPaHEHHUs MPOYKTa 0€3 MOpUH.

Mukpodiaopa NHIEBBIX TPOAYKTOB TMPEACTABIAET COOOM  CIOXKHYIO
JAHAMUYECKYI0 CHCTEMY, CBSI3aHHYIO C BHEIIHEW Cpenoil. DTO 3HAYUTEIBHO

OCJIOXKHSIET CIIOCOOBI €€ UCCIIe0BAaHUS U TPAKTOBKY MOJYYEHHBIX PE3yJIbTaTOB.



JUIs OLIEHKM KayecTBa MHILUEBBIX NPOAYKTOB, a TaKXKe€ YCIOBHHA HX
MIPOU3BOJICTBA W XPAHEHUS MOJb3YIOTCS KOJUYECTBEHHBIMM U Kay€CTBEHHBIMU
nokazaressiMu. Koauuecmeennvle  nokazamenu yKa3blBalOT — 00Ilee  YHUCIO
MHKPOOPTaHU3MOB ONpEAeTIeHHbIX rpynn B 1 T (cM®) mpomykra. Kauecmeenmvle
nokazamenuyKasblBalOT Ha OTCYTCTBUE (IIPUCYTCTBHUE) MHUKPOOOB KOHKPETHBIX
BUJIOB B OIPEJEIIEHHON Macce MPOoYyKTa.

1. I'pynnot muxkpooduonozuueckux Kpumepues dezonacHocmu

RUU{EEHIX NPOOYKMOE

1. I'pynna nokazameJieil CAHUMAPHO20 COCMOAHUS

HenocpencTtBennoe BEISIBJICHUE NATOTCHHBIX MUKPOOPTaHU3MOB
(BO30yuTENICH TUIICBBIX MHPEKIMI) B MHIIEBBIX MPOJYKTaX HEBO3MOXKHO H3-3a
HU3KOTO WX COJACpP)KaHUS B TMPOAYKTE TI0 CPAaBHCHHUIO C COJECPKAaHHEM
canpouTHON MHKpoduiopel. [lo3TOMYy TIpM CaHMTAPHOW OICHKE THIIEBBIX
IPOJYKTOB HCIIOJIB3YIOT KOCBEHHBIE METO/IbI, TIO3BOJIAIOIINE ONPEAETUTh YPOBEHb
3arpsi3HEHUs] MPOAYKTa BBIIEIECHUSMH 4eloBeka. YeM BhIllle 3TOT YPOBEHb, TEM
BEpOSATHEE TMOMaJaHue B 0OBEKT MATOTEHHBIX MUKPOOPTaHU3MOB — BO30yauTeENeH
KUAIIEYHBIX MHPEKIIHI.

CanurapHasi OIIEHKa THUIIEBBIX MPOAYKTOB MPOBOAUTCS IO JIBYM
MUKPOOHOJIOTHYECKUM TIOKa3aTessiM: oO0IIe OaKkTepHalbHOW 00CEMEHEHHOCTH
(KMA®AHM) u Hannuuto 6akTepuit rpynnsl kumreunoi nanodyku (BIKIT).

Obwasa 6akmepuanvhas ob6cemenennocms (KMADArM) - Komn4uecTBO
Me30(DHIIBHBIX a9POOHBIX U (PaKyIbTaTUBHO-aHAIPOOHBIX MUKPOOPTAaHU3MOB B 1 T
win 1 cm® npomykTa. B HOPMATMBHON JOKYMEHTaLMM YKa3bIBAIOT IPENENbHOE
coaepkanue 3TuX MukpoopraHusMoB B eauHunax KOE (kononmeoOpaszyromux
eJIMHUIIAX ).

Bricokass ~ OaktepuanbHas ~ OOCEMEHEHHOCTh  MHINEBBIX  MPOTYKTOB
CBUJETENIBCTBYET O  HEJOCTATOYHOW  TEPMHUYECKOM  00paboTKe  CHIPHS,
HEJIOCTAaTOYHO  THIATEJIPHOW  MOWKE W Je3uHpeKnuu  oO0OpyAOBaHWS,

HEYJOBJIETBOPUTEIBHBIX YCIOBUSIX XPAHEHHUS U TPAHCIIOPTUPOBKH MPOIYKIUH.



OO6myro OakTepuanbHyI0 OOCEMEHEHHOCTh OIpPEAENAI0T B MPOAYKTaX, B
KOTOPBIX OTCYTCTBYET TEXHHUYECKH Tojie3Hass Mukpoduopa (Mukpodiopa
3akBacok). s ompeneneHuss 3TOro Mokasareiash UCHOJBb3YIOT YHUBEpPCAJIbHBIE
nuTaTeNlbHbIEe cpenbl: MsiconenToHHbli arap (MIIA) wnu cpeny Uit onpeaeseHus
KOJIM4YecTBa  Me30(MIBHBIX  a’3poOHbIX M (aKyJIbTaTUBHO-aHAPOOHBIX
MUKpPOOPraHU3MOB.

Hanuuue 6axmepuii epynnol kuweyrnou nanouxu (BI'KII) onpenensiercs BO
BCEX JKUIKUX MPOAYKTAX, BO BCEX MPOAYKTaX MHUBOTHOTO MPOUCXOXKACHHS (3
UCKJIIOYEHUEM CTEPWIIM30BAaHHBIX), BO MHOIHMX MPOAYKTaX pPaCTUTEIHHOTO
npoucxoxaeHusi. BI'KIT o0benuusaoT npeacraBuTenieid HOpMaabHON MUKPOGDIOPHI
KUAIIEYHUKA 4YeJOBEeKa M OTHOcATCs K ceMeiicTBy Enterobacteriaceae pomos
Escherichia, Citrobacter, Enterobacter, Klebsiella, Serratia. BI'KII BwimomHsroT

GyHKIMI0O MHAUKATOpa (DEeKanbHOrO 3arpsi3HEHUS M OTHOCSTCS K CAHUMAPHO-

noxkasameJjibHbIM MUKDOOPDZAHUIMAM.

Bri6op BI'KII B kauecTBe CaHMTAapHO-NOKA3aTEIbHBIX MHKPOOPTaHW3MOB
ISl OLUEHKM CAHUTApPHOTO COCTOSIHUS MHILEBBIX MPOAYKTOB HE CIIy4acH.
CanuTapHO-TIOKa3aTelIbHbIE MHKPOOPraHW3MBbl JOJKHBI OTBEYATh CJIEIYIOLIUM
TpeOOBAHUSM:

. DT  MUKPOOPTaHU3Mbl  JOJKHBI  SABJISITBCA  IPEACTABUTEISIMU
HOpPMaJIbHOM MUKPO(]IIOPHI OpraHu3Ma, B HEM Pa3BUBATHCA U PA3MHOKATHCS;

. OnHu 10MKHBI B OOJIBIITUX KOJIMYECTBAX BBIACIATHCS U3 OPraHU3Ma;

. B okpyxaromeid cpelie OHA JAOJDKHBI JUIMTEIBHOE BPEMSI COXPAHATH
CBOIO JKU3HECIIOCOOHOCTh, HO HE Pa3MHOXKAThCS,

. OHu HEe JOMKHBI U3MEHSTHCSA MO JeHCTBHEM (aKTOPOB BHEIIHEH
Cpeapl, NOAABIATHCS WM CTUMYJIUPOBATHCS APYTUMHU MUKPOOPraHU3MaMU;

. OTU MHUKPOOPTaHU3MbI JOJKHBI PAaBHOMEPHO pacHpeiessiThCsi B
HCCIIETyeMbIX 00bEKTaX BHEIIHEH CPebl;

. Onpenenenue 3TUX MUKPOOPTaHW3MOB JIOJDKHO OCYLIECTBISATHCS

IIPOCTBIMHN MCTOAAaMMU.



B HOpMaTHBHBIX JOKyMEHTaX OOBIYHO YKA3bIBAETCS KOJIMYECTBO MPOIYKTA,
B koTopoMm BI'KII He nomyckarorcs. Ilpu bicokom yposne 3aepssHeHus npooykma
BI'KII  6o3pacmaem  8eposimHOCMb — HAXOJCOEHUs 8 HeM  NamO2eHHblX
MUKPOOP2AHU3ZMO8  —  8030youmeneil  KuuleuHvlx  uH@pexyuil (TU3EHTEPUH,
OpromHoro Ttuda, xonepsl u Ap.). Jus ompeaenenuss BI'KII npumensitor
HakonuTeabHyto cpeny Keccnepa, a uaeHTUPUKALMIO 3TUX OaKTepUil MPOBOASAT C
UCIIOJIB30BaHUEM TudPepeHIInaTbHO-TUarHOCTUYECKOU cpeibl DHIO.

2. I'pynna _ycnoeHo-namozeHHbIX _MUKDOOpP2AHU3M06. K  >TOM rpymiie

OTHOCSITCSI MUKPOOPTaHU3MbI — BO30YJIUTENIU MUIIEBLIX OTPABJICHUHN, TaKMX Kak
Proteus vulgaris, Clostridium perfringens, Bacillus cereus, Staphylococcus aureus,
Clostridium botulinum.

VY CcnoBHO- MAaTOTE€HHBIE MHUKPOOPTAaHU3MBI SIBJISIOTCS MHKPOOPTaHU3MaMU,
KOTOpbIE TIOCTOSSHHO TIPUCYTCTBYIOT B OKpYXalIIel cpeae W B IKHUBBIX
MaKpoOpraHu3Max. brjaronpusaTHOM cpegoll s pocTa H  Pa3BUTHS ATUX
MUKPOOPTaHU3MOB SIBJIIETCS MSICO M MSICOTPOJYKTHI, MO3TOMY HMEHHO OTH
IPOJYKTHl 4Yallle BCETO SBJISIOTCS NPUYMHOW MHINEBLIX OTpaBiieHHi. Takum
00pa3oM, MHOTHE W3 BBIIIEIIEPEUUCICHHBIX MUKPOOPTAaHU3MOB HOPMHUPYIOTCS B
KOJI0ACHBIX U3ACIHAX U IPYTUX MSICHBIX MPOAYKTaX.

B MACHBIX U MHOTHX pPacTUTEIBHBIX KOHCEPBAX HOPMHUPYIOT COACpKaHHUE
CYyIbPUTPEAYHUPYIOMMUX KIOCTPUANN, KOTOPHIE pPa3BUBAIOTCA B aHA’POOHBIX
YCIIOBUSIX.

B MomouHBIX mpoayKkTax, OoraTtblx OeiakoMm (HampuMmep, TBOPOTe, ChIPE)
HOpPMUpYETCS coaepKaHue KOAaryJa3omnoyJoKUTEILHOTO 30JI0OTUCTOTO
cradmokokka (Staphylococcus aureus) — BO30yAUTEIS MUIIIEBON HHTOKCHKAIIHH.

[Ipu ompeneneHUM YCIOBHO-MATOTEHHBIX MHUKPOOPTaHU3MOB HCHOJIB3YIOT
JJIEKTUBHBIC  TUTAaTeAbHBIE  cpeabl. Hampumep, Haauyue  30J0THCTOTO
cTa()MIIOKOKKA BBISBIISIOT ¢ TTIOMOIIBIO MOJIOYHO-cojieBoro (MCA) miau )KeaTOIHO-
coneBoro (ZKCA) arapa.

1. I'pynna namozeHHbIX MUKDOOPZAHU3 MO8




W3 maToreHHbIX MHKPOOPTaHW3MOB B THIIEBBIX MPOIYKTAX OMPEACIIIOT
canbMOHEUTBl. [IpoBOAST wWCclenoBaHWS Ha HAJIWYWE CAJIBMOHEUT OpPTaHBI
Cansnuananzopa. OGBIMHO, CaIbMOHEILIBI HE OIYCKAIOTCS B 25 T (cM®) IpoayKTa.
B HEKOTOpBIX MPOAYKTaX ACTCKOTO W JHETHYECKOTO TMUTAHUS HE JOIYCKAeTCs
Hanuuue cansMoHemn B 50 u gaxe B 100 r (cm®).

JIist ompenieneHusl CaTbMOHEIT UCTIOJIB3YIOT HAKOMHUTEIbHBIE MTUTATEIIbHBIC
cpensl  (cenenutoByto, Kaydbmana, Mromiepa) wu  auddepeHnuanbHo-
nuarHoctuaeckue cpennl (Ilnockupena, JieBuna).

4.I'pynna noxkazameJeil MUKPOOUOI02UYECKOUL cmaoduibHOCmU

npodykma. K 3Toil rpynme OTHOCSTCS MHUKPOCKOMUYECKHE TPUOBI M JIPOXKKH,
KOTOpbIE, KaK W3BECTHO, SBJLIIOTCS BO3OYIUTEISIMH TIOpPYM MPOAYKTA. ITOT
MOKa3aTelb HOPMUPYETCSI MHOTUX MPOAYKTaX U3 PACTUTEIIBHOTO CHIPhS, a TAKXKE B
MPOJIYKTaX )KUBOTHOTO TIPOUCXOKICHHUS C PACTUTEIBLHBIMU J0OaBKamMu. [[uHaMuKy
pocta TpubOB M APOXOKEH 00s3aTENbHO HMCCIEAYIOT NPHU YCTAHOBIEHUHU CPOKOB
TOTHOCTA U PEXKUMOB XPaHEHHs HOBBIX BUAOB MPOAYKTOB. IlmeceHn u mpoxxu
OTPEJIENSIIOT C HCIOJIb30BaHUWEM cyclio-arapa win cpeasl Calypo, mnpudem
KOJIMYECTBO KOJOHMM TprOOB W IPOAOKEH, BBIPOCIIMX HA IUIOTHBIX Cpeaax
MOJICUUTHIBAIOT OTAENIBHO.

Kpome  BbIlIEIEpEUYHCICHHBIX  HOPMHUPYEMBIX  MHKPOOHOJIIOTHYECKUX
MoKa3aTelIe [T MPOTHO3UPOBAHUS Ka4e€CTBa BHINYCKAEMOM MUILEBOU MPOAYKIIUH
11EeJI€CO00pa3HO OMPENENATh OTACIbHBIE TPYNIBl MUKPOOPTAHHU3MOB, KOTOPBIC
ABJISIIOTCS. NpeOCmasumensmuy mexHuyecKu MnoJNe3HOU U MeXHU4ecKu BpeoHou
MUKpogopul.

Tak, B MNpPOU3BOJCTBE CBHIPOB MEPHUOJUYECKU OMPEAEISIOT THUIOCTHBIC
OakTepuy KaKk OCHOBHBICE BO30YAWTENNM TIOPYM CHIPOB, a TakkKe CIEOIT 3a
Pa3BUTHEM MOJIE3HBIX MUKPOOPTaHU3MOB (MOJIOYHOKHUCIBIX U TPOMHUOHOBOKHUCITBIX
OakTepwii) B mporiecce BHIPAOOTKHU CHIPOB.

6.1.2 Ilonamue o0 cucmeme Kpumu4yecKkux KOHMPOIAbHBIX MOYEK

(HACCP)



B nmemax rapaHTHM KadecTBa BBIIYCKAEMOW NUIIEBOW IPOAYKLUHU, €€
Oe3zomacHOCTH 3a pPYOEKOM aKTHBHO BHEIPSETCA CHUCTEMAa KPUTHYECKHUX
koHTposibHBIX TOuek (HACCP) B KkadecTBE OCHOBBI SKCHEPTU3bl MHUIIEBBIX
npoayktoB. HACCP pacmmmdpossiBaerca kak Hazard Analysis Critical Control
Paint (kputrueckue npeaensl Haa30pa BPeAHbIX (PaKTOPOB).

XapakTepHOM OCOOCHHOCTBIO JAHHOW CHUCTEMBI SIBJISICTCS ILJIAHOMEPHBIN
HAJA30p M KOHTPOJIb MUIIEBLIX MPOAYKTOB MPH MPEIBAPUTEIHLHOM ONpPEAEICHUH
BCE€X BO3MOXHBIX (PAKTOPOB, CBSI3aHHBIX C IMOJHBIM IHMKJIOM OOpalleHus C
NUIIEBBIMM MPOJYKTaMH. OTOT HAJA30p HAUYMHAETCA C KOHTPOJISI YCJIOBHM
BBIPALIMBAHUS >KMBOTHBIX M KOHTPOJS YCJIOBHM NpOM3pAacTaHUs pACTEHUM; C
KOHTPOJISI Cpelibl OOMTAaHMS MPOMBICIOBBIX JKMBOTHBIX W THUIpPOOHMOHTOB. [larnee
POBOAST KOHTPOJIb YCIOBUU TIONYYEHHS CHIPbsl, WU KOHTPOJIb MPOU3BOJACTBA
ONpPEJICICHHOTO0  MPOAYKTa W3 JTOr0  ChIpbA.  3aKaHUMBAeTCs  HAA30p
UCCJIEJOBAaHUEM TOTOBOTO MPOAYKTa IIOCIE€ €ro IPUTOTOBIEHHUS, XpPaHEHMUS,
TPaHCIIOPTUPOBKHU U peaIu3aliu.

Ota cucrtema CyIIeCTBEHHO OTJIMYAETCsl OT paHee NMPUMEHSBIIErocs METO/Aa
CaHUTAaPHO-TUTHEHUYECKOTI0 KOHTPOJISL U HAJ30pa, B KOTOPOM OCHOBHOE BHUMAHHE
OBLJIO y/I€TIEHO HAA30PY JIUITh KOHEYHBIX MPOIYKTOB.

XOoTs cucTeMa KpUTHYECKHX KOHTPOJIBHBIX TOYEK OblIa pa3paboTaHa ais
MUKPOOHOIOTHYECKOTO KOHTPOJISI MUIIEBBIX MPOIYKTOB, B TIOCIEIHEE BpEeMs OHA
YCHEIIHO MPUMEHAETCS M JUIsl KOHTPOJs M IPEIOTBPAILECHHS OCTaTOYHBIX
XUMHYECKUX BEUIECTB, B TOM YHCIE WU XUMHUKATOB CEJIbCKOXO3IMCTBEHHOTIO
Ha3HaueHus (ynoOpeHuii, TepOUIIMI0B, MECTULIUIOB U JIp.), aHTUOAKTEPUATHHBIX
BEILECTB, NOPMOHOB, @ TAakKX€ BKJIIOYEHUH HHOPOIHBIX BEIIECTB B IHILEBBIC
IIPOYKTHI.

MexyHapOJHBIM KOMUTETOM MO CTaHJApTU3ALUUd MHUKPOOPraHU3MOB
numeBblx npoayktoB (ICMSF) pexomenmoBaHo BcemuphHoit Opranuzanuu
3npaBoooxpanenusi (BO3) Bueapure HACCP B MexayHaponaHblii ctanmapt. B

HacTosmee BpeMss B cTpaHax EC cumTaercs o0s3aTelbHBIM 00paboTKa W



MIPOU3BOJICTBO HMMIIOPTUPOBAHHBIX MsSiCA M MOPENPOAYKTOB C NPUMEHEHHEM
cucrembl HACCP.

1. Mukpooduonozuyeckuilt KOHMpPOIbL KA4eCmea HeKOMopvIX

nUWLEeEvIX NPOOYKmMoe

[Ipy npoBeneHHH MHUKPOOMOJOTMYECKOTO0  MCCIEJOBAaHUS  MUIIEBBIX
MPOJIYKTOB B MOXXHO  PYKOBOJICTBOBATHCS MEJUKO-OMOJIOTUYECKUMHU
TpeOOBaHUSAMU M CAHUTAPHBIMU HOPMAaMH KayecTBa MPOJI0BOJILCTBEHHOTO CHIPhS U
nuiieBbix npoaykros (CanlluH 2.3.2.560-96). MukpoOuonornueckue HOpMaTUBBI
JUISE TPOAYKTOB JIE€TCKOTO MUTAHUS MPEACTABICHbl B METOAMYECKUX YKa3aHUSIX
(MYK 4.2.577-96) «Metoasl MHUKPOOUOIOTUYECKOTO KOHTPOJS MPOAYKTOB
JETCKOTO, JIeueOHOr0 THUTaHUS W HUX KOMIIOHEHTOBY». Bbimucka wu3 3THX
JOKYMEHTOB MO OTAENbHBIM TpyNIaM MHILEBbIX MPOJYKTOB MpEICTaBIcHA B
NPUJIOXKEHUH TaHHOTO JabopaTOPHOTO MPaKTUKyMa.

Kpemoevie konoumepckue uzoenus

Kpewmsl, ucnionbszyemMble a1 U3rOTOBJIEHUS TOPTOB U MHUPOMKHBIX, SBIISIETCS
CKOPOMNOPTAILEHCS NPOAYKIHUEH, KOTOpask MOXKET MOCTYKUTh NIPUUUHONW MUIIEBBIX
otpaBieHui. [IToMUMO pa3IMYHBIX CIIOPOBBIX U HECIIOPOBBIX OAKTEPHUH, TPOKKEH,
CIIOp IJIECEHEH, B KpeMax MOTYT MPUCYTCTBOBATh MATOI€HHbIE MUKPOOPTaHU3MBI.
Oco0eHHO omaceH 3aBapHOM KpeM, KOTOPBIM OTIMYaeTCs OT APYTHMX KpPEeMOB
HU3KOM KOHLEHTpAIMEl caxapa, IOBBIICHHOW BJIAXHOCTBIO W COJIEPKAHUEM
myku. [Tomumo Toro, yTo 3aBapHOIl KpeM OBICTPO 3aKHCAET B PE3YJIbTATE PA3BUTHS
KHCIIOTOOOpa3yromux OakTepuil, B HEM MOTYT pa3BUBAThCS TOKCUTCHHBIN
3070TUCTHIN  cTadminokokk (Staphylococcus aureus) W HEKOTOpBIE YCIOBHO-
MaTOr€HHbIE MHUKPOOPraHU3Mbl (HAIpUMEp, SHTEPONATOTCHHbIE KHUIIEYHBIE
nanouku). Cieayer NOMHUTh, YTO HAKOIJIEHHE TOKCUHOB B KPEMOBBIX H3JEIUSAX
IPOUCXOMT IpH Temreparype ot 15 mo 22 °C.

[Tpranaamu HGUITUPOBAHUS KpEMa MOXET OBITh ChIpbe (MOJIOKO, CITUBKH,
caxap, Maclio, sina). HapyilieHne TEeXHOJOTMYECKOTro pPEeXHMa U CaHUTaApPHBIX
MpaBUJI MIPU U3TOTOBJICHUU U XPAHEHUU KpeMa M KPEMOBBIX M3EIUN MPUBOAUT K

HHTCHCUBHOMY  PAa3BUTHIO MHKPOOPraHM3MOB, BHCCCHHBIX C CBIpbCM H



MUKPOOPTaHU3MOB, TOMAJAIONIMX B KpPEM B MPOIECCEe €ro MPOU3BOJCTBA U
xpaneHus. [loaTomy, B COOTBETCTBMM C TpeOOBaHUS MU [0 XPAHCHHUIO U
peanu3aiu CKOPOMOPTAIIUXCS MPOJYKTOB TOPThl U MHUPOXKHBIE C Pa3IMYHBIMU
KpEMaMHU paspeliaeTcs XpaHWTh IpH Temieparype He Boime 6°C B TeueHue
OTpaHUYEHHOI'0 BPEMEHHU (Hampumep, ¢ OeIKOBO-COMBHBIM KpeMoM He Oojee 72
4acoB).

['oToBbIe  KpeMOBBIE W3ACHHS  TOJABEPralOT  MHUKPOOHOJIOTHYECKOMY
koHTposito. KMA®AHM B 3aBUCUMOCTH OT BUJA KpeMa JOJKHO OBbITh HE BHIIIE
sgauenus 1x10%- 1x10° KOE/r; BI'KII we nomyckatorcs B 0,01 T; 3010THCTBII
cradpuiokokk — B 1 1 3aBapHoro u B 0,01 r ciauBouHoro kpema. [laToreHHsie
MUKPOOPTaHU3MbI, B TOM YHCJIE CAJIbMOHEIUIBI JOJDKHBI OTCYTCTBOBaTh B 25 T
Kpema (IpUIoKeHue ).

Mapzapun u maiiones

Mapeapun. MUKpoopraHusMbl B NPOW3BOACTBE MaprapuHa  HUIParoT
JIBOSIKYIO POJb. MOJOYHOKHUCIBIE OaKTEepHH, KOTOpPHIE BXOAST B COCTaB BOJIHO-
MOJIOYHOM (Da3bl SIBISIOTCS MOJIE3HON MUKPOQIOPOi MapraprHa, Tak Kak IpHUIaioT
emy crienuduueckuii BKyc u apoMar. Bee ocraibHble MUKPOOPTaHU3MBI, KOTOPBIE
NoNajaroT C ChIPEM, U3 BHEIIHEHW Cpelibl ABISIIOTCS BPEAUTENSIMU MIPOU3BOJICTBA,
CHIKAIOIIMMU Ka4eCTBO MaprapuHa M €ro CTOMKOCTh MpU XpaHeHUH. OCHOBHBIMH
MUCTOYHUKAMH TOCTOPOHHEH MUKpPOQIOpPHl MaprapuHa SIBISIIOTCS KOMIIOHEHTHI
BOJHO-MOJIOYHOW (ha3bl, TaK KaK >KHPbl W PACTUTEIbHBIC Macia SBISIOTCS
HEOJIAronpusATHON CPeoi sl pa3BUTHUS MUKPOOPTaHU3MOB. MUKPOOHYIO MOpUy
MaprapvHa BBI3BIBAIOT THHJIOCTHBIC OaKTepHUH, KOTOPHIE MOMAJAl0T B Maprapu C
MOJIOKOM  (BBI3BIBAIOT  TMOPOK  TOPBKOTO  BKyca), TpPUOBI,  JIPOXIKH,
dyopecumpyronue OakTepuu (BBI3BIBAIOT TPOTOPKIBIA BKYC W HEMPHUITHBINA
3amax, rpuObl TakKe SIBIAIOTCA NPUYMHOM 0Opa30BaHUs MUTMEHTHBIX MSTEH Ha
Maprapuse), TEpMOYCTOMUYMBBIE MOJIOYHOKUCIIbIE OaKTEpUH (BBI3BIBAIOT U3JIUIIHE
kucibli BKyc). KauectBo Maprapuna oneHuBaercss no Hamuuuto BI'KII — He

nonyckatorcss B 0,01 r, mo comepkaHuiO B MaprapuHe Ipoxoker (He Oosee



5x10% KOE/r) u nneceneii (ae 6onee 20 KOE/r). CanbMOHENIB He TOMYCKAIOTCS B
25 r MaprapuHa.

Mauone3. B mpou3BoACTBE MalOHE3a HE MCHOJB3YIOTCS MPOMBIILICHHO
MOJIE3HbIE MHKPOOPraHW3Mbl. B 3TOM MpPOAYKTE MOMKET HAXOJUTHCA TOJIBKO
TEXHUYECKU BpeaHas MHKpodopa, momajgampoias B MailoHE3 ¢ IMOBEPXHOCTHU
o0opyaoBaHus, M  OCTaTOYyHas MHKpo(dJIopa  KOMIIOHEHTOB  MaloHEe3a.
[IpencraButenu TEXHUYECKH BpPEIHONM MUKpPOQIIOpPH MalOHE3a BBI3BIBAIOT €T0
razoo0pa3zoBaHue (Bo30OyIuTENH nopYH - rerepopepMeHTaTUBHBIC
MOJIOYHOKHCIIbIE OaKTepuu U JPOXOKH), OomOaxx OaHOK (BO3OyAuTenh —
MmacisiHokucible 0akrepun poaa Clostridium), ropbkuid BKyc (BO30yAUTENN MOPYH
THWIOCTHBIe Oaktepuu). B maprapune wHopmupyetrcs nHamuuue BIKIT (me
nonyckatorcsi B 0,1 CM3), coJIep)KaHHe JpOXoKer (He Ooree 5x107? KOE/CM3),
KonuyecTBo TeceHell (He OGomee 10 KOE/cm®), nHamuume cansMoHemn (He
nomyckarTcs B 25 cm®,

Iumuvesoe monoko

Mukpodiaopa NMUTHEBOTO MOJOKAa COCTOMT K3 OCTATOYHOU MHMKPODIOpPHI
NacTepU30BaHHOTO MOJIOKA (TpeacTaBieHa CIopaMu Oalul U KJIOCTPUAMMA, a
TaKK€ TEPMONUCTOMYMUBHIMU MOJIOYHOKHCIIBIMUA TaJIOYKaMU) M MHUKPOQIOPHI
BTOPUYHOTO  oOceMeHeHus (OakTepusiMd  TPYyNIbl  KUIIEYHOW  IaJOyKH,
NCUXPOPITHEHBIMU THUJIOCTHBIMH OaKTepHUsIMH, Me30(UITBHBIMU
MOJOYHOKHUCJIBIMA ~ CTPENTOKOKKAMHU M  TNaJO4KaMHu, JpOXIKaMHu U Jp.).
MuKkpoopraau3Mbl, MONAJAKOIIME B MHUTHEBOE MOJIOKO, MOTYT BBI3BAaTh ITOPOKH
KOHCUCTEHIIMH, BKyca M IBeTa MoJIoka. Hopmupyemble MokasaTenu KadecTBa
IIUTBEBOIO MOJIOKA MPEACTABICHBI B NPWIOKEHUU JAHHOIO JabopaTOpHOro
npaktukyma. Tak, A macTepru30BaHHOTO MOJIOKA B OyThUIKaX M MakeTax TPYIIIbI
A, obmas 6aktepuansHas oocemeneHHOCTh (KMADAHM) He M0KHA MPEBHIIATH
snauenus 5x10* KOE/cm3, BI'KII 1 3010THCTBIN cTaMIOKOKK HE JOIYCKAIOTCS B
1 cM® MOJIOKa, @ MATOreHHblE MUKPOOPTaHU3MBI, B T.4. CaJbEMOHEIIBI — B 25 e,

Konoacnwvie uzoenun



Konbackr oTHOCSTCS K MOpOAyKTaMm, YHOoOTpeOisieMbiM B mnuily 0e3
MpeABapUTEILHON TepMUUECKoil 00paboTku. B CBsi3M ¢ ATUM KOJIOACHI JOJKHBI
OTBEUaTh BBICOKUM CaHUTAPHBIM TpeOoBaHUAM. HWCTOYHMKAMU MUKPOQIOPHI
KOJIOACHBIX M3JENHUM SBISIOTCA ChIph€ U MUKpPOQIIOpa BTOPUUYHOIO 0OCEMEHEHUS,
nonajamoas B KojabacHble M3JeNnusi B Impoliecce nepepadoTku chipbsi. [loaTromy
TEXHOJIOTUYECKUE TPOILECChl BBHIPAOOTKM KOJOACHBIX W3AETUil HampaBlIeHB Ha
NPHJIaHUE UM COOTBETCTBYIOIIMX CBOMCTB M HA YHHUTOXXKCHUE MUKPOOPTaHU3MOB.

KonnuecTBeHHBIN 1 Ka4eCTBEHHBIN COCTaB MUKPOQIOPHI KOJIOAC 3aBUCUT OT
BU/Ia U copTa Kojbackl. B BapeHbIX kombacax, MOJIBEPTHYTHIX JEHCTBUIO BHICOKHUX
temneparyp (68...70 °C BHyTpu 6aToHa), MOrnGaOT GeccHopoBble GAKTEPUH, HO
OCTalOTCSI HEBPEAMMBIMH CIIOPHI M YAaCTUYHO KOKKOBBIE (DOPMBI U CIUHUYHBIC
MaJIOYKH, T.K. OHM OBIBAIOT 3alIUIICHBI clioeM XHupa. CTOMKOCTh KOJIOACHBIX
U3JICIIMI TIPU XpaHCHUU 3aBHCHT OT COJACP)KaHUS B HUX BJIard, TIOBAPEHHOM COJIH,
CTENEH! TMPOMUTKU AHTUCENTUYECKUMHU BEIIeCTBAMHM JbIMa, a TJaBHOE — OT
MUKpPOOHOTO 3arpsizHeHus kojodac. [Ipu coOmoeHnn B K0JI0ACHOM MPOU3BOJICTBE
CaHUTAPHO-TUTMEHUYECKUX TPEOOBAHUN M HMCIOJB30BAHUH JOOPOKAYECTBEHHOTO
ChIpbsi OakTepuaibHasi 00CEMEHEHHOCTh CBEXEBBIPAOOTAHHBIX TOTOBBIX H3JEIHI
cocTaBisieT: BapeHbIX kondac — 10° B 1 r, nomykonuensix — 102, nusepubix — 10
10°. TTopuy Kon6ac BBI3BIBAIOT MOJIOYHOKHUCIIEIE GakTepuH (IIPOKHUCAHUE KOJ6ac),
THIJIOCTHBIE HE CIOPOOOpa3yrolnue NalOYKOBUIHBIE OaKTEPUHM U MHUKPOKOKKHU
(ocnm3HeHue  o0oJyouek), IIeceHW (TUIECHEBEHHE  Koibac) W Japyrue
MHUKPOOPTaHU3MBI.

Cycno u nueo

[IpousBoACTBO MHBa BENETCS B HE CTEPWIBbHBIX YyclnoBuUsX. [loaTtomy He
UCKJIIOYEHO TMONaJaHue B CYCJO, MOJOJ0E€ M TOTOBOE IHBO Pa3sHOOOpa3HBIX
MHUKPOOPTaHU3MOB.

MukpoopraHu3Mbl, pa3BUBAIONIMECS B CYCJI€ W MHBE, MNPUHAICKAT K
Pa3TUYHBIM TPYITIaM — K OaKTepUsM, MUKPOCKOMTUYECKUM Tprbam u mpoxxkam. 1o
KOJIMYECTBY TIPEACTABUTEIICH W 10 TPUYUHSIEMOMY YyIIepOy TMepBOe MeECTO

MpUHAJICKUT OaktepusiM. OT0 cycioBble Oakrtepun (pomoB Flavobacterium,



Zymomonas u ap.), OakTepuu, KOTOpPble MOTYT pa3BUBAThCA B CYCJE U IUBE
(MOJIOYHOKHUCIIBIE, YKCYCHOKHUCIIbIE OaKTepuu, MUBHBIC CapluHbl U Ap.). [lomas B
MPOU3BOACTBO, OHU TMOCTENEHHO AJANTHUPYIOTCA K YCIOBHUSM TE€XHOJOTHYECKOTO
MpoIriecca, BUJIOU3MEHSIOTCS U TaK MPUCIOCA0IUBAIOTCA, YTO OOphOa C ATUMU
MUKPOOPTaHU3MaMU 3aTPYIHUTEIbHA, & HAHOCUMBIA BPEJl MOXKET BBIPAXKAThCS HE
TOJIBKO B YXYJIIIEHUH CTOMKOCTH MKUBA, HO U B MIOPYE €ro BKycCa BIUIOTH J0 MOJHOMN
HenpurogHoctu. [lIupokoe pacpocTpaHeHUE B OTEUECTBEHHOM MMBOBAPEHUU KaK
BPEAUTENH MOTYYWIIA U JIPOXOKH. DTH MUKPOOPTaHU3MBI TaKKe Kak U OakTepuu
CHIKAIOT OMOJIOTUYECKYIO CTOMKOCTh MHBAa M YXYJIIAIOT €ro BKYC M apomar.
Mukpockonudeckue rpuobl, B OTJIMUKE OT OaKTepUil W APONIKEU, XOTS U 4YacTo
BCTPEUAIOTCSI B MHBOBAPEHHOM MPOU3BOJICTBE, OJAHAKO PEIAKO BBHI3BIBAIOT €r0
nopuy. JTO CBSI3aHO C TEM, YTO TPUOBI OTHOCATCS K adPOOHBIM MHUKPOOPTaHU3MaM,
a B mporiecce cOpakuBaHUsI Cyclia CO3/IaI0TCS aHA3POOHBIE YCIIOBHUS.

Osowinble Koncepel

B 3aBucumoctr oT pH ¥ XMMHUUYECKOr0o cOCTaBa OBOUIHBIE KOHCEPBBI MOYKHO
OTHECTH K YETBIPEM TPYIIIIaM:

1. K 2pynne A oTHOCATCA KOHCEpPBBI 3TOW TPYNIBI IMOABEPIarOTCS
crepwmn3auud. K 3Toil rpynme OTHOCSTCS HU3KOKHCIOTHBIE HATypaJibHbIC
OBOINHBIC KOHCepBBI ¢ pH 4,2...5,2 (3eyeHBId TOPOIICK, CTPydKoBas (hacoJb,
KyKypy3a, IIBETHasl KalycTa W Ap.). B KOHCepBUpYyEMBIX MPOAYKTax rpymmbl A
JIOTyCKaeTCsl MPUCYTCTBHE HEOOJBIIOTO KOJIWYECTBA CIOP HEMAaTOTCHHBIX
MUKPOOPTaHU3MOB P YCIOBHH, YTO 3TH CIIOPbI HE PA30BBIOTCS B KOHCEPBAX BO
BpEMsI XpaHEHHUS.

2. K e2pynne b OTHOCATCS CTEpWIM3yeMbl€ HEKOHIICHTPUPOBAHHbBIE
TOMATONPOJYKTbl M TMAacTepU3yeMble KOHIIEHTPUPOBAHHBIE TOMATOMPOAYKTBI C
HEPETYJIUPYEMOM KHUCIOTHOCTHIO. TEXHOJIOTMYECKUH MPOLECC TEPMUUYECKOMN
00pabOTKH TOMATOMPOIYKTOB MOJDKEH OBITh OTPEryJupOBaH TaKUM 00pa3om,
YTOOBI YKCIIO CTIOP ME30(DUIBHBIX KIOCTPUAMI HE MPEBBIIAN0 B HUX | criopsl B 2

cMm®, a TepMO(UIBLHBIX aHAPOOOB ObLIO He Goee yeM ojHa cropa B 1 cm®,



3. K 2pynne B oTHOCATCA KHUCIOTHBIE KOHCepBbl ¢ pH ot 3,7 nmo 4,2.
Takue KOHCEPBBI MOIBEPralOT TepMHUECKOM oOpabotke mnpu 100...110 °C.
Tepmuueckass o00paboTka JOKHA OOecHeuyuTh THOelb Ta3000pa3yrommx
Me30(pHIIbHBIX OalMI - BO30yAUTENEH OPUH.

4. K epynne I' oTHOCSTCS BBICOKOKUCIIOTHBIE OBOLIHBIE KOHCEPBbI. Takue
KOHCEPBHI MOABEpraloT nacrepusauu npu 75...100 °C, mostomy B ocTaTo4HOI
MUKpPO(IIOpE 3TUX KOHCEPBOB MOT'YT MPHUCYTCTBOBATH MUKPOCKOIMYECKHE TPUOBI,
MOJIOYHOKHCIIbIE OaKTepUH, APOAOKH U Jp. MUKpOOpraHu3mbl. [lactepuzanus sTux
OPOAYKTOB 0KHA rapanTupoBaTh rudens BI'KII u caneMonens.

Takum oOpazoM, mepea TeM KakK MPOBOJUTH MHUKPOOHOJIOTHYECKOE
UCCJIEIOBAHME OBOLIHBIX KOHCEPBOB HYXHO OMNPENEIUTh K KaKOM HUX
BBIIICTIEPEUYHCIICHHBIX TPYNI OHU OTHOCATCA. Ocob0 THIATENBHO MPOBEPSIOT
koHcepBbl ¢ pH Oonee 4,2-4,4 B KOTOPBIX BO3MOXKHO pa3BUTHE BO30YIUTENECH
MUILEBbIX OTPABICHUM.

[Ipy wuccrienoBaHMM TOTOBBIX KOHCEPBOB  IPOBEPSIIOT OaHKU Ha
repMETHYHOCTh, TEPMOCTATUPYIOT Ganku npu 37 °C B Teyenue 5 cyTok, nainee
oTOMparoT MpoObl M3 0AHOK M MPOBOJAT MHUKPOOMOJOTHYECKOE HCCIEI0OBAaHUE.
CoxpaHeHMEe HOPMAJIbHOTO BHEIIHETO BHJA Tapbl IOCJIE TEPMOCTATHPOBAHUS
ABISETCS OJHUM M3 [OKa3zaTeled MHUKPOOMOJOTMYECKOW  CTaOMIBHOCTH
koHcepBoB. Conepxkumoe AedEeKTHBIX 0aHOK C MPU3HAKaMU MHUKPOOHOW MOp4YH
(conmepkanue Takux OaHOK jgomyckaercs He Oonee 0,2 %) aHANMM3UPYIOT IS
YCTaHOBJICHUSI IPUPOABI AeeKTa.

Cyxue demckue cmecu

Kak BumHO W3 Tabiy. NpPUIOKEHHs, K MPOAYKTaM JETCKOro U JIe4eOHOTro
NIUTAaHUS TNPEIBSABISIOTCS 0oJiee JKECTKHME TpeOOBaHMs, YEeM K MPOAYKTaM
MaccoBoro mnorpedsneHus. COOTBETCTBEHHO, K IPOMBIIUIEHHOMY CBIPBIO H
KOMITOHEHTaM, MCIOJIb3YEMbIM JUIsl U3TOTOBJIEHUS MPOJYKTOB JIE€TCKOI'O IMHUTAHMS,

TAaKKC PCABABIIAIOTCA ITIOBBIIICHHEBIC MI/IKpO6I/IOJIOFI/I‘-IeCKI/IC TpC6OBaHI/I$I.



6.2 IOPAAOK BBIITIOJITHEHUSA PABOTHI

Ha nmepBoM 3aHsTUM  CTYACHTH  3HAKOMSTCA C  IPUHIUIAMHA
MUKPOOHUOIOTHYECKOTO KOHTPOJISL HA MPEANPUITUSAX MUIIEBON MPOMBIIIICHHOCTH;
IpyImnaMu MUKPOOHOJOTUUECKUX KPUTEPUEB 0€30MaCHOCTH MHUIIEBBIX MPOJTYKTOB
u cucremoi HACCP; ¢ mukpoduopoi, 0COOEHHOCTAMH MPOBEIECHUS U CXEMOMU
MUKpPOOHOJIOTUYECKOTO HCCJIEAOBAHUS OINPEACICHHOIO MUIIEBOTO MPOIYKTA.
Jlanee OHM TOTOBSIT pa3BeJCHMs AHAIU3UPYEMOIO MPOAYKTa U MPOBOJST IOCEB
ATUX pa3BeJCHUN Ha TUIOTHBIE M KUJKHE MUTATEIbHBIC CPEAbl JJIsI ONpeeIeHUs
HOPMHUPYEMBIX MUKpPOOHOJOTUYECKUX TMOKa3aTelied U OINpeAesIeHUus COJAEp KaHUs
MUKPOOPTaHU3MOB, KOTOPbIC B JTAHHOM MPOJYKTE€ HE HOPMUPYIOTCSA, HO UMEIOT
3HAaYEHHUE MPHU MPOTHO3ZUPOBAHUU KaUueCTBA UCCIEIYyEeMOro MPOIYyKTa.

6.2.1 Cxema pa3BeJeHus MUIEBOI0 MPOAYKTA U POBeIeHUS
MHUKPOOHOJI0THYECKOr0 UCC/IeI0BAHUSA

JIisi TpUTOTOBJIEHHS] Pa3BEICHUM MPOJIYKTa HCHOJB3YIOT MpOOUpKH ¢ 9
cMm® cTepuIbHON BoABL. MHOr[A Ui NPUrOTOBIEHUS Pa3BEJEHMI HCIOIB3YIOTCS
CTEpWIbHBIE PAcTBOPHI pazbaBiieHHOro (ocdatHoro Oydepa, U30TOHUYECKOTO
pacTBopa XJIOpUJA HATPUS, MENTOHHON BOJBI WJIM JIMMOHHOKHCIOTO HaTpus. B
MepByI0 NPOOMPKY CTepuiabHOM mnunetkoil BHocaT 1 cm® npoxykra. Hooid
CTEepUJILHON TMHMETKOM THIATEIbHO MEPEMENINBAIOT COIECPKUMOE TMPOOUPKH
(pazBenenue 1:10). 3aTem 5TOi ke MUIETKOW M3 MPOOUPKH ¢ pa3BeaeHuem 1:10
oTOupaloT 1 cMPKHMAKOCTH M IIEPEHOCAT BO BTOPYI0 HPOOMPKY C BOJOIi
(pazBenenne 1:100). KommuecTBO pa3BeneHHMII PACCUMTHIBAIOT TaKUM 00pPa3oM,
4yT100BI B yamkax [lerpu Beipocio ot 30 1o 300 kojgoHMIA.

Tak, npu HCCIENOBAHUM MACTEPU30BAHHOIO MOJIOKA PEKOMEHAYETCS
rotoButh [, II m Il pa3BenmeHue mpoaykra, Tak KaK HOPMHUPYEMOE 3HAUYECHUE
KOJIM4ecTBa  Me30(MWIBHBIX  a’poOHBIX W (aKyJIbTaTUBHO-aHAIPOOHBIX
MHUKPOOPTaHH3MOB B IHUTheBOM Mosioke He Oomee 50...200 teic. KOE/cm® (cm.
MpUIOKEeHue 3).
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Puc. 12 Cxema npucomosnenus pazeedenuti npooykma

u gvicesa e2o 6 uawiku I[lempu

Pexomenoayuu npu npuzomoenenuu | pazeedenusn (1:10):

. U3 KOHOUMEPCKUX U30eNUll C KPEMOM, U3 Map2apuHa

1 r Kpema UM MaprapruHa B3BEIIUBAIOT C COOJIOJICHUEM MPABUII ACETITUKU U
BHOCAT B IIPoOHPKyY ¢ 9 cM3Bosbl. 3aTeM MPOOUPKY MOMEMIAIOT B BOJISHYIO OAHIO C
temnepatypoii 50...55 °C. Beliep:xuBatoT poOHpKy Ha BOJISHON GaHe /10 TOJHOTO
pacruiaBienus kpema. ConepkumMoe MpoOUPKH THIATEIHHO MEPEMENTUBAIOT U IS
TMOCIEYIOIMX pa3BeJeHnii oTouparoT 1 cM® KUIKOCTH, HaXOAAIIEHCs HOJ CII0EM
Macna;

. U3 NPOOYKMO8, UMewWux nIOMHYI0 U HeOOHOPOOHYI0 KOHCUCMEHYUIO
(Hanpumep, u3 KOAOACHBIX U30ETUU, 0BOUWHBIX KOHCEPBOB)

1 r cpenneit mpoOBI UCCIAEAYEMOTO MPOIYKTa B3BEIIMBAIOT C COOJIOICHUEM
MpaBUJI ACENTUKH, MOMEUIAIOT B CTEPUIIbHYIO CTYNKY. B cTymnky Takke BHOCAT 9
cM® CTepUIBHON BOJIBI, U MaTepuaj PacTUPAIOT ¢ HeckoM B TeueHue 10...15 mun
BOJIM3M TUIAMEHHM TOPEJKH 10 TOJY4YeHHUsS OJHOPOAHOW Macchl. Jlamee maroT
B3BECAM OCECTh M OTOMPaloT 1 cM® HamoCamOYHOI KMAKOCTH Ul HPUIOTOBICHHUS

pa3senenus 1:100.

1. YameuyHble MeTOAbI KOJUYECTBEHHOI0 Y4eTa
MHKPOOPraHN3MOB
Cywnocms YAUIeYHbIX Memooos KOJIUYECMBEHHO20 yuema

MUKPOOP2AHU3MOE 3aKITI0YACTCA B ITIOCCBC pa3Bez[eH1/H71 IIpOAYKTa Ha CTCPUJIBHBIC

IIJIOTHBIC IIUTATCIbHBIC CpCabl B YallKu HeTpI/I C MMOCJICAYIOIIUM



KyJbTUBUPOBAaHUEM U TMOJCYETOM BBIPOCIIMX B Yalikax kojioHui. [lpu stom
CUMTAETCS, UYTO Kaxjash KOJIOHMsS SBJISIETCS PE3yJbTaTOM PA3MHOMXEHUS OJHOU
KJIETKHU.

Yuem pesynomamoe npu ucnonvzosanuu uameunvix memooos

KonuuecTBO BBIpOCHIMX KOJIOHUM TMOJCYUTHIBAIOT B KaXKJIOW dallke,
MTOMECTUB €€ BBEPX JIHOM Ha TEMHOM (POHE, MOJIb3YACh JIYIION ¢ YBeIUUEHUEM OT 4
no 10 pa3. Ilpu OoyblIOM KOJWYECTBE KOJOHMH U PABHOMEPHOM UX
pacrpeie]IeHuy JTHO YallKd JIeJIAT Ha CEKTOpa, MOJACUYUTHIBAIOT YUCIO KOJOHHUH B
2-3 cekTopax, HaXOoJAT cpeaHeapru(PMeTHIecKoe YUCI0 KOJIOHUM U YMHOXKAIOT Ha
pazBenenue (10 — mpu mepBoM pa3BeneHuun npoaykra, 100 — mpu BTOpOM
pa3BeJCHUU U T.1.).

Ecnu nakyOupoBanHble yaliku ¢ nepBbiM paszseaenueM (1:10) ve cogepkar
KOIIOHUH, TO pe3ynbTaT BepaxkaroT Tak: MeHbme 1x10 KOE/cm® (KOE -
KOJIOHHEOOpa3yoIIue eUHHULIbI);

Ecnu B wamkax Ilerpu c I pazsenenuem (1:10) cogepxutcs MeHsbIle, yeM 15
KOJIOHHH, TO PE3yJbTaT BBIPAXKAETCS TAK: KOJIUYECTBO MHUKPOOPTraHW3MOB MEHEE
Mx10 KOE/r, rne M — uncio BeIpOCHINX KOJIOHHIA;

Ecnu xonmuecTBO KOJOHHHM OonieelS, TO MOACYUTHIBAIOT KOJIUYECTBO
KOJOHMII B YallkaX, YMHOXKalOT Ha pPa3BeJICHUE M TOJIYyYECHHBIM pPE3ynbTaT
okpyrisitoT B cooTBeTcTBUM ¢ 'OCToMm 26670-91 «IIpoaykTsl nuieBsie. MeToabI
KyJbTUBUPOBAHUS MUKPOOPTaHU3MOBY:

o JI0 4YKCJa, KPAaTHOTO S5, €CIM KOJUYECTBO KOJIOHMW B YaIlIKE MEHEE
100;

o 0 4ucia, kpatHoro 10, ecau KOMMYecTBO KOJOHHMM B dalike Oosee
100.

Lpumep: Tlocesno I pazsenenue npoaykra 1:10. B gamke Ilerpu BeIpocio
194 xononun. [lonydyenHnsiii pe3ynbraT oKpyriasiem a0 200.

KonuyecTBo MUKpOOpranu3MoB B rpoaykre: 200x10=2,0x10°KOE/r.



YanieuHbIMM METOJAMU OMPEACIISIOT CIEAYIOIUEe MHUKPOOUOIOTUYECKUE
nokazarenu: KMA®AHM, konnyecTBO crnop rpubOB U APOAOKEH, copep:KaHue
THUJIOCTHBIX OaKTEepUid, KOAryaa30MoJIOKUTEIbHBIX CTA()UIOKOKKOB.

1. Onpeoenenue Me30(punvHbIX aIpooHbIX u
gaxyremamueno-anapoonvix mukpoopzanuzmoe (KMADAuM)

[Iepen moceBoM 4amiku MapKUpyroT.

[To 1 cm® pasBeneHuii mpomykTa BHOCAT B vamku Iletpu. Ilumerky c
TIOCEBHBIM MaTepuanaoM jaepxkar noj yrinoM 45°C, kacasch KOHIOM NMIETKH JHA
yamku. 3aTeM B KaXIyl0 YallKy HaiaumbaioT mo 12-15 cm3msconenTtonnoro arapa
WIM Cpenbl IS ONpeeieHUus KOJWuecTBa Me30(WIbHBIX a’pOOHBIX W
(aKyIbTaTUBHO-aHAAPOOHBIX MUKPOOPTaHU3MOB, PACIUIABIICHHON U OXJIAKICHHOM
1o 45°C. Cpasy mocnie 3aJMBKM arapa COJAEpKHMOE TIIATEIbHO MEpeMENINBAIOT
MyTEeM JIETKOTO BpalaTeIbHOTO MOKAYMBAHUS JIJISI PABHOMEPHOTO PaCTpE/ICIICHHUSI
OCEBHOI0 MaTepuana. Eciau 0XuaaroT noj3yuynid pocT MUKPOOPTaHU3MOB ITOCEBBI
NIOCJIE 3aCThIBAHUS arapa 3aJIMBalOT BTOPBIM CJIIOEM MUTATEIbHOM cpenbl wid 3...5
cM® BogHOrO pacTBOopa arapa. Ilocie 3acTeiBaHMs cpedbl dYamkd lletpu
IIepeBOPauYMBAIOT KPBIIIKAMU BHU3 M Nomemaior B repmoctat ripu (30£1)°C Ha 72
yaca (JomyckaeTrcsi IpeABapUTENIbHBIM ydeT yepe3 48 4acoB C MOCICAYIOIIUM
OKOHYATEJIbHBIM YYETOM uepe3 24 yaca).

1. Onpeodenenue Konuvecmea 2pubdoe u oposxcsiceil

Benyr tak ke, kak u omnpeneinenne KMA®AHM, TolbKO B KadecTBe
MATaTEeIbHONW CpeIbl HMCIOJB3YIOT cycio-arap win cpeny Calypo. MukyOarmuio
noceBoB BeayT npu TemnepaType 24°C B TedeHHE 5 CYTOK C MPeIBAPUTENBHBIM
y4eTOM uepe3 3 CyTOK.

1. Onpeoenenue  npomeoaumuyeckux  (ZHUIOCHIHBIX)
oaxkmepuii

CooTBeTcTByIOIIEE pPa3BeCHUE NPOJYKTa 3aCE€BAIOT HA MOJIOYHBIN arap
uHKyOamuo  moceBoB mposogar 1npu  30°C B Teuenme 72  4acos.

[IpoTeonuTuueckne OakTepud Ha MOJIOYHOM arape MmpH CBOEM pOCTe 00pas3yroT



30HBI MPOCBETJIEHUs arapa (30HbI mpoTeosusa). llenToHusupyromue OakTepuu
00pa3yroT y3KHe 30HbI IENTOHU3AIUY.

1. Onpeoenenue K0azyna3zonoioxicumeibHplx
cmaguioKoKkos

Benyt Tak ke, kak u onpeneneanne KMA®AHM. B kauecTBe nuTaTenbHOM
Cpelbl  HCMOJB3YIOT  MOJIOYHO-COJIEBOM  WJIM  JKEJITOYHO-COJIEBOM  arap.
Kynsrueuposanue mpoBoaat npu 37 °C B Teuenue 24...48 yacos. IIpu pocte Ha
KEJITOYHO-COJIEBOM arape BOKPYI KOJIOHMH 00pa3yroTcsi NEepilaMyTpOBBIE 30HBI
NOMYTHEHHUsI arapa, a Ha MOJOYHO-COJIEBOM arape — HeOOJIbIINE 30HbI
NENTOHU3AIUN. 3

1. Onpeoenenue aIpooHBIX CROPOOOPA3YIOUIUX DaKmepuil

pooa Bacillus

Hccnenyemblii Marepuall WM pa3BeJEHUE TMPOJIYKTa TMepe] IMOCEBOM
nactepusyioT npu 75...85 °C B Teuenne 20 muH. Jlanee BeayT onpeieleHHUE TakK
xe, kak u npu onpenaeneanu KMA®AHM. [locne mactepusaiu BEreTaTHUBHbBIC
KIIETKH MOTU6aIoT, a CIIOpHI Toclie mocesa Ha MITA u xynsruBupoBanus npu 37 °C
IpOpacTarT U B TeueHue 24...48 yac 00pa3yroT KOJOHHUHU.

1. MeToabl, 0CHOBAHHBIEC HA HAKOILUIEHNH MUKPOOPraHN3MOB

¢ mocJjieaymen ux uaeHTupuKanuen

DT  MEeTOoAbl UCIHOJB3YIOTCS Il BBISBICHHUS  MHUKPOOPTaHU3MOB,
collepKaHNe KOTOPHIX HE3HAYMTEIbHO B CPAaBHEHUH C OOIHMM KOJUYECTBOM
MHUKPOOPTaHU3MOB. CywHoCmb 5mux mMemooo 3aKII0YaeTcsl B MOCEBE MPOAYKTa
WIM €ro pa3BelCHUM Ha HAKONUTENbHbIE JKUAKUE cpenabl. Eciam mocie
KyJIbTUBUPOBAHUSI OOHAPYKMBAIOT POCT MUKPOOPTaHU3MOB (00pa3oBaHHe OCaIKa,
MMOMYTHEHUE CPEJibl, HAKOIUIEHHE r'a3a B MOIJIaBKax), TO B JajJbHEUIIEM MPOBOAST
nepeceB W3 MPOOMPOK, B KOTOPHIX 3aMeueH pocT Ha auddepeHuaibHo-
JTUATHOCTUYECKUE Cpeabl Uil WACHTU(DHUKAIMKA BBIPOCIIUX HA HAKOMHUTEIHHOU
cpelie MUKpPOOPraHU3MOB.

K takum meTogam otHocaTcsa onpeaenenue Hanuuus bl K11, canbmones.



1. Onpeoenenue daxmepuii cpynnsl KUUIEYHOU RAT0YKU

JIns  moceBa MCHOJB3YIOT TO KOJIMYECTBO NPOAYKTa, B KOTOPOM
npexycmarpuBaercs orcyrctBue BIKIT (1 cm®momoxka mm 1 cm® mepsoro
pa3BegeHus Mosoka). [loceB mpoBomsT B mpoOupku co cpemort Keccnepa ¢
nomnaBkamu. [1oceBbl NOMEIIAIOT B TEpMOCTAT ¢ Temieparypoii 37°C na 24 uaca.

[Ipu oTCyTCTBMM mNpU3HAKOB pocTa (ra3oo0pa3oBaHUs B MOIJIAaBKax,
NOMYTHEHHUsI cpelibl) AaroT 3akitodeHue o6 orcyrctBuu BI'KII u coorBetrcTBHM
uccaegyemMoro npoaykra HopmaruBy Ha BI'KIL.

[Tpu nonoxutenbHON OpOAMIBHON MPo0E Il OKOHYATENBHOTO 3aKII0YEHUS
o Hanuuuu B npoayktax BI'KII u3 mopo3purenbHbIX NpoOUPOK MPOU3BOJIAT TIOCEB
Ha Yamku co cpenoil Duno wiu JleBuHa. IloceB mpou3BOAAT NETICH M3 KaXI0u
OpOOUPKU TaK, YTOOBI TMOJYYUTh POCT H30JUPOBAHHBIX KOJOHHH. Yamiku
NOMEUIAIOT B TEPMOCTAT.

Yuem pesyromamos. llpu orcyrcTBUM Ha cpeae IOHAo win JleBuHa

kononuid, TunuuHbIX s BI'KII (Ha cpege DHI0 — KpacHBIX C METAUIMYECKUM
OneckoM, Ha cpejne JleBUHa — 4YEpHBIX C METAUIMYECKUM OJECKOM, TEMHBIX C
YEpHBIM IIEHTPOM, CHPEHEBBIX C TEMHBIM I[EHTPOM) CUYUTAIOT, YTO MPOAYKT
COOTBETCTBYET HOpMaTUBY. [Ipu Hanmnuuu Ha cpene DHA0 win JIeBUHA TUIMMYHBIX
KOJIOHMW HX OKpamuBaioT 1o [pamy u wmukpockonupyoor. OOHapyxkeHHE
IrPaMOTPULIATENIBHBIX, HE COJAEPKAIIMX CIOp NaJOYEK YKa3blBAET HA HAJIUYUE
BI'KIT B anamm3upyemModd mpoO€ U  HECOOTBETCTBHM  MPOJAyKTa  TIO
MHUKPOOHOJIOTHYECKOMY HOPMATHUBY.

1. Onpeoenenue canbmone

AcenTUYeCKU B3BELICHHBIE HABECKU CYXHX KOMIIOHEHTOB WM CTEPUIIBHO
OTMEPEHHbIE 00BEMBI KUIKHX KOMIIOHEHTOB (00bI9HO 25 T umu 25 cm®) 3aceBaroT
B KOJIOBI C MarHMeBOM cpenioi win cpeaoil Mroiepa (HaKOMUTENbHbIE CPEIbI IS
CaJIbMOHEJT), COOJII0/1asi COOTHOIIIEHUE TPOAYKTa U cpeibl He MeHee 1 : 9.

Jns KUIOKUX MPOIYKTOB JONMYCKAETCA HCIOJIB30BAHUE CPENbl C JBOWHOU

KOHIIEHTPALIMEN HHTPEIUEHTOB IPH COOTHOIIEHNUH NPOYKTa U cpeabl 1 : 1.



KonbGsl ¢ moceBaMu MOMEINAIOT B TepMocTaT ¢ Temmneparypoit 37 °C ma
18...24 ygaca.

[locne wHKyOanuum B TepMOCTaTe MPOU3BOAST BBICEB U3 KOJIO C
HaKOMUTEIbHBIMU cpenamu Ha MOBEPXHOCTh nuddepeHanbHo-
nuarHoctTudeckux cpea (cpeay IlnockupeBa unu BUCMYT-CYab(PUTHBIN arap). Jlis
MOJIyYeHHUs OTHACJIbHBIX KOJOHMM TeTiie OepyT MHUHUMAaIbHOE KOJUYECTBO
MOCEBHOTO MaTepuajia U TMPOU3BOAAT TMOCEB MITPUXOM. Yaliku ¢ ToceBaMH
MOMEIAT B TepMmocTar ¢  Temmeparypoii 37 °C.  Ilpoepky moceBoB
OCYIIECTBIISIFOT JBAXK/IbI: yepe3 24 u 48 41 mocie nHKyOaluu B TEPMOCTaTeE.

Yuem peszynemamos. Ha cpene IlnockupeBa KOJOHMM CaJbMOHEIT

OeclBeTHBIC, TTPO3paAYHbIC, TJIOCKHE, HA BUCMYT-CYIb(OUTHOM arape — 4epHbIE, C
XapaKTePHbIM METAJUTMYECKUM OJICCKOM, 3€JICHOBAThIE C YEPHBIM O0OJKOM, TPH
9TOM HaOJIOaeTCsl TPOKpAIIMBAaHUE B YEPHBIM I[BET YYacTKa Cpeabl MO
KOJIOHUEH.

[Ipy OTCYTCTBMM THUNWYHBIX KOJIOHUM CaJbMOHEUI Ha KaXIOW U3 Cpen
KOHEUYHBIN pe3yJbTaT aHalIW3a 3allliChIBAIOT KaK «OTPULATENbHBIN», T.€. B
UCCIIEAYEMON Macce MPOAYKTa CalbMOHEIIBI OTCYTCTBYIOT.

I[Ipy Hamumumu Ha g000H M3 TWTATEIBHBIX cpel Ha damkax Ilerpu
TUIAYHBIX WJIH TOJO3PUTEIbHBIX KOJOHUW Ha CaJbMOHEIUIbI, IMPOU3BOIAT HX
JanbHeWIee n3y4yeHne Mo OMOXUMHUYECKUM U IPYTUM TTPU3HAKAM.

1. Jpyrue MmeToabl onpeaeJeHuss Ka4eCTBEHHbIX

MHUKPOOHOJI0THYeCKHX MOKa3aTeJiei

6.2.4.1 Onpeoenenue anapooHvIX CyabPHumpeoyuupyoumux Kiocmpuouil

B npo6upku, copepskaiye 9 cM® paciiapieHHON U oxnaxaeHHoi 1o 45 °C
IJIOTHOW cpenpl Bunbcona-bnepa BHocAT, coOiomas mpaBwiia acenTHk, |
cM® COOTBETCTBYIOMIMX ~ pa3BeNEHUI  MCCIELyeMOro IpoAyKTa. TIaTelbHO
MEePEeMENINBAIOT  COJACPKUMOE TPOOMPKH, TOMEMIAI0T B  TEPMOCTAT W
kynbTuBUpytoT npu 37°C B Teuenme 24 wyacoB. 3a MONOKHUTENLHBIA THUTP
MIPUHUMAKOT TO MAaKCUMaJIbHOE pPAa3BEICHUE IMPOJAYKTa, B IOCEBE KOTOPOTO

MIPOMU3OIILIIO TIOYESPHEHHUE CPEIBI.



6.2.4.2 Onpedenenue daxkmepuit pooa Proteus

Benyr meromom Illykesuua. Jns onpenenenus 0,5 cm® ananmusupyemoit
B3BeCH (pa3BelIeHMs) BHOCSIT B KOHJICHCAIIMOHHYIO BOJIY CBEKECKOIIIEHHOTO arapa,
HE KacasiCh MOBEPXHOCTHU CPE/IbI.

BepTUKanbHO IOCTaBICHHBIE INPOOMpKH TepMmoctatupytor mpu 37 °C B
TeueHne 24 yacoB. Ha cKollleHHOM arape mnajioyka MpoTest NpopacTacT B BHUJIE
rojiyboBaToro ByalieoOpa3Horo Hanetra. Ilpm  MHUKpockomuu  mpernapara
0OHapYKUBAIOTCS TPaMOTPUIIATEILHBIE HECTIOPOOOPA3YIOIINE MATOYKH.

2-e 3aHsATHE

Ha BTOpOM 3aHATHM CTYyAEHTHI UCCIEAYIOT MOCEBbI Pa3BEACHUN MPOAYKTA,
MOJCYUTHIBAIOT KOJMYECTBO BBIPOCIIMX KOJOHWMKW B yamkax Iletpu Ha
MSICOTICTITOHHOM arape WJId Cpeje I ONpeAcieHUus Me30(PUIbHBIX adpPOOHBIX U
(baKkyIbTaTUBHO-aHAPOOHBIX MHUKPOOpPTraHu3MoB, cpeae Cabypo u T.4. Yder
pEe3yAbTAaTOB IMPU WCIOJIB30BAaHUM YaII€YHBIX METOAOB BEAYT COrJacHo m. 2.2.2.
N3yyaioT moceBbl MpOJyKTa WJIM €ro pa3BeleHWl B MpoOUpKax cO Cpenou
Keccnepa wu momnaBkamu. Ecim B mpoGupkax co  cpemoit  Kecciepa
ra3oo0pa3oBaHusi B TOIUIaBKax HE HaOIIOAAaeTCs, TO JENAl0T 3aKIIYeHHe 00
orcyrctBun BI'KII Bo B3siTOM Ha aHanmu3 oObeMe mpoaykTa. [lomydeHHbIEe TaHHBIC
CPaBHUBAIOT C HOPMHUPYEMbBIM 3HAUYEHUEM, MOJB3YSICh MPUIIOKEHUEM 3. 3areMm
M3YyYarOT Ka4eCTBEHHBIN COCTaB MUKPO]IOPHI UCCIEAYEMOTO IPOIYKTA.

1. N3y4yeHnne KyJabTypajibHbIX CBOMCTB BBIPOCIIMX B YAIIKAX
KOJIOHMH

Yamky ¢ mnoceBaMM BHHUMATENbHO OcMaTpuBaloT. OTMEUalOT KOJIOHUU
MUKPOOPTaHU3MOB, OTINYAIOIIHNECS MO KYIbTYypaJlbHbBIM CBOMCTBAM.

PaccmaTpuBas BeIpOCIIM€ KOJOHHUU B MPOXOJSIIEM CBETE HEBOOPYKEHHBIM
r1a3oM (MaKpOCKONMYECKH) M C MOMOIIBIO JIYMbl OMUCHIBAIOT KYJbTYpajlbHbIE
CBOICTBA [0 METOJIMKE, OMMCAHHOW B pazaene 5.2.2.

1. HN3ydyenue MmopdosiornyecKux CBONCTB MUKPOOPTraHM3MOB

[Tpu n3yuennn MopQoJIOruu BHIPOCIINX B YallIKaX KOJOHUHN Ha MPEIMETHBIX

CTEKJIaX TOTOBAT (PUKCUpOBaHHBbIE Ma3ku (IIPU HCCIEIOBAHUM  KOJOHHI



OJTHOKJIETOUHBIX MUKPOOPTaHU3MOB: OaKTepUid, APOACGKEH) WM MpenapaThl TUIA
«pa3laBlieHHas Karuis» (IpU  MCCIEIOBAaHUM KOJOHUM MHUKPOCKOIMHUYECKHX
rpudoB).

dukcupoBaHHbIE Ma3Ku OKpamuBaroT mno I['pamy (cMm pasg. 3.2.1) u
MUKPOCKONUPYIOT C UCIOJIb30BAHUEM UMMEPCUOHHOro 00bekTrBa (Ha x90). Ilpu
MUKpPOCKOIIPOBAHUM TMpenaparoB oOpamjaloT BHUMaHHE Ha (GoOpMy KIETOK; HX
B3aMMHOE PACIIOJIOKEHUE; HAJMYKME CIOp; OTHOIIEHHE K OKpacke mo I'pamy. OTu
NPU3HAKU [TO3BOJISIIOT OTHECTH MUKPOOPIaHU3MBbI K ONPEICICHHON IpyTIIIe.

HccnenoBanne mpenapaToB MHKPOCKONMHMYECKHX T'puOOB  BEAyT IO
METOJIUKE, ONUCaHHOM B pazaene 4.2.1.

Odopmienue U aHAJIN3 Pe3yIbTATOB HCCIeI0BAHUIA

B otdere cTyaeHTBHl KpaTKO KOHCHEKTHPYIOT TEOPETHYECKUU MaTepHall.
Pe3ynbpTaThl omnpeaeneHUs MUKPOOMOJIOTHYECKUX TOKa3zaTeled 3amuchiBaIOT,
CPaBHHMBAaIOT C HOPMHUPYEMBIMM 3HaueHMssMH (cMm. mnpuioxenue 2). [lo
pe3yapTaTaM  MCCIENOBAaHUM  CTYAEHThl  J€lal0T  BBIBOJ O  KAauecTBe
HCCIIEZIOBAHHOTO TPOAYKTA.

[Tpu u3yyeHN Ka4eCTBEHHOTO COCTaBa MUKPOQIOPHI MPOAYKTA PE3yIbTaThl
UCCIIEZIOBAHUN BHOCST B TaOJIUILY:

Tabnuya 1. KynbrypasibHble 1 MOP(OJIOrHYeCKUe MPU3HAKU BBIPOCIIHUX B

Yarrkax KOJOHUM

IIutarensHble cpenpl

MIIA Cpena Calypo

Kynerypansueie
CBOMCTBA

1 2... 1 2... 1 2...

1. dopma KoIoHUH

9.KoucucreHuus

MHKpOCKOHH‘IeCKaH
KapTuHa




Ilocne 3amosnHeHMs TaONMMLBI AEJAETCS BBIBOJ O KAUECTBEHHOM COCTABE
MUKPO(]IIOPBI HCCIENOBAHHOTO MPOIYKTA.

Konmponwvnwie éonpocol

1. Kakas rnaBHasg 3ajJaya MHUKPOOMOJOTMYECKOIO KOHTPOJS ChIPh,
noynypaOpukaToB M TOTOBOM MPOAYKUMM Ha MPEAUPUATHSIX  MUIIEBOM
IIPOMBIIIJIEHHOCTH ?

2. Kem wu Ha oOCHOBaHMM KakuX JIOKYMEHTOB  MPOBOAMUTCS
MUKPOOHOIOTHYECKOE HCCIIEIOBAHUE MTUIIEBBIX MTPOTYKTOB?

3.  Harp ornpeeneHue MOHSATUSAM «06€e30MmacHOCTb u
«MHUKPOOHOJIOTHYECcKasi CTOMKOCTBY MUIIEBBIX MPOTYKTOB.

4.  Tlepeyucnurb TPYIIIBI MUKpPOOHOJIOTHYECKUX KpUTEPUEB
0€30MacHOCTH MUIIEBBIX MTPOIYKTOB.

5. Kakue wmukpoOuoiornueckiue TmoKa3zaTead OTHOCATCA K Tpymme

IoKa3aTeneu CaAHHUTAPHOI'O COCTOAHUS IMNIICBBIX l'IpOI[YKTOB?



JIABOPATOPHAS PABOTA Ne4
HNPUT'OTOBJIEHUE U CTEPUIN3ALUSA IIMTATEJABHBIX CPE/,
HOCYAbI JJIAA HPOBEAEHUA MUKPOBUOJIOTUYECKOI'O
AHAJIN3A

Ilenv padomwr: O3HaKOMUTBCA C TPeOOBAaHUSAMH, NPEIBABIIEMBIMU K

MUTATeNIbHBIM ~ CpeJlaM, C pa3IMYHbIMM KJIacCU(PUKALMSIMU U XUMUYECKUM
COCTaBOM IMHUTATENbHBIX CpEll, MpaBWIaMU UX TMPUTOTOBICHUS U IEJbIO
ucnosib3oBanus. IlpuoOpecTd HaBBIKM MOJATOTOBKHU TMOCYIbl [Jisi TMPOBEICHUS
MUKPOOHOIOTHYECKUX UCCaeA0BaHUM. O3HAKOMUTBCS C PAa3IMUYHBIMU CIIOCOOAMHU
CTepUIIM3ALMKN TUTATENbHBIX Cpel, MOCYAbl, HWHCTPYMEHTOB, C YCTPOWCTBOM
NapoBOT0 CTEPUIIN3ATOPA U MPUHIIUIIOM €r0 padOoThl.

Oobopyoosanue, mamepuansi: 11apoBoil cTepmIn3aTOp; CYIIWIbHBINA HIKA);
nocyaa: vamku [lerpu; rpagyupoBaHHble NHUIETKH Ha | MI, HOpoOUpKH,
TUIOCKOJIOHHBIE KOHUYECKUE WJIM KPYTJIOJOHHBIE KOJOBI pa3HOro o0beMa; IITaTHUB
JUTsL TIPOOMPOK; BaTHO-MapJieBble MPOOKHU; TIepraMeHTHas Oymara; HOXKHUIIbI;, BaTa,
HUTKW, Mapiii, arap-arap, Ccyxue muTaTenbHble cpenbl: cpena Calypo,
MmsconentoHubii arap (MITA), cpenst Keccnepa, Du10 u 1p.

1. KPATKHUE TEOPETUYECKUE ITOJIOKEHUSA

1.1.1 ITuraTesbHBIE CPEAbI

Pa3HooOpa3Hbie mUTaTENbHBIE BEHIECTBA, B  KOTOPBIX  HYXAAIOTCS
MUKpPOOpPraHU3Mbl M KOTOpBIE HCIIOJIB3YIOTCS HMH JUIsl CHUHTE3a OCHOBHBIX
KOMIIOHEHTOB ~KJIETKH, pOCTa, PA3MHOXEHHMS M Ul IOJY4YEHHsS] SHEPIHH
Ha3bIBAIOTCS RUMAMETbHOIMU 6eU|eCeamu, a CPENA, COAEPKaILas TUTATEIIbHbIE
BEIIECTBA, SIBIISIETCSI HUMAMENbHOU CPEOOIl.

[lo Tunmy nuTaHWsT MUKPOOPTaHU3MBI, KOTOPbIE BCTPEUAIOTCS B MHUIIEBBIX
MPOAYKTaX, OTHOCITCS K Xemoopzanozemepompogam. ITO 3HAYUT, YTO
OpraHMYECKHE BEIIECTBA, COJAEp)KAIMECs B NUTATEIBHOW cpefe, SBIAITCA
MCTOYHHUKOM YIJIEPOJIa, SHEPTHH U 3JEKTPOHOB. [[0TpeOHOCTH MUKPOOPraHU3MOB

B TCX HWIM HWHBIX OPraHH4YCCKHUX BCHICCTBAX 3aBHUCAT OT HX BI/II[OBOﬁ



MPUHAJIE)KHOCTH, M, CJIEJOBATEIbHO, OT HAJW4yud B KJIETKaX M AKTUBHOCTHU
COOTBETCTBYIOIINX (DEPMEHTHBIX CUCTEM.

B xauecTBe ucmounuka yenepooa MUKpOOPTraHU3Mbl HCIOIB3YIOT YIJIEBOBI,
OpPraHMYeCKUE U aMUHOKHUCIIOTHI, CIIUPTHI, JUOUIBI U T.4. Kak mpaBuio, mydiie
YCBAUBAIOTCS HU3KOMOJIEKYJISIPHBIC OpTraHUYEeCKHUE COEJIMHEHMUS.
BricokoMoneKysipHbIe OPraHUYEeCKHE BEIIECTBA MOTYT OBITh MCIIOJIB30BAHBI JJIsI
MUTAHUS TOJIBKO TEMU MHUKPOOPTaHM3MaMH, KOTOPbI€ CIOCOOHBI CHHTE3UPOBATH
COOTBETCTBYIOIIUE TUIPOIUTHUECKUE dK30PepMeHThl. OpraHndecKkue BEIecTBa U
BOJIA ABJISIFOTCS TAK)KE€ OCHOBHBIMU UCTOYHHMKAMH BOAOPOJIa U KUCIOPOa.

Hcmounukom  azoma Ajis  XeMOOpPraHOreTeporpooB  MOryT  OBITh
pas3inyHble OpPraHWYECKHUE M MHHEPAIbHBIC COEIUHEHUs: OCJKOBBIC BEIECTBA,
MENTOHbI, AMUHOKHUCIIOTHI, COJIM aMMOHHUSI, HUTPATHI.

B cpene o0si3aTenbHO TOJKHBI PUCYTCTBOBATh Makpoaiemenmul (P, S, Ca,
Mg, K, Fe, Na, CI), koTopble BHOCSATCA B MUTATSIBHYIO CPEly B BHJIE KaTHOHOB
NUTATEIbHBIX COJIEH.

Mukposnemenmsi 4alie BCET0 HET HEOOXOIUMOCTH CIIEMaIbHO BHOCUTH B
cpely, Tak Kak OOJBIIMHCTBO MHMKPOIJIEMEHTOB SIBISIETCS MPUMECHIO COJIeH
MaKpO3JIEMEHTOB WJIM MOMNAJalT B CpPeAy C YacTHULAMHU MbUIM, U3 CTEKISIHHOM
NOCY/IbI WJIM B COCTAaBE BOJIOIIPOBOAHOM BOBI.

JUisi MHOTMX MUKPOOPTaHM3MOB HYXHBI B MallbIX J03aX ¢pakmopwl
pocma. DakTopel pocra 00s13aTeIbHO BHOCST B cpeasl JUISL
KyJIbTUBUPOBAHUS AYKCOMPOPDHBIX MuKpoopeanusmos (MUKpOOPraHU3MOB,
KOTOpbIE€ HE CIIOCOOHBI CHUHTE3HpPOBATh CaMHU T€ WM UWHBIE OpPraHUYECKHUE
BEIIECTBA, KOTOPHIE HEOOXOAMMBI JIJIi pOCTa M PAa3BUTHA), a TaKKe JOOABISIOT B
MUTATEJNBHBIE CPEAbl B  MalblX KOJHMYECTBAX JUISI YCKOPEHHS  pocTa
MUKPOOPTaHU3MOB, CIIOCOOHBIX 3TH BEIIECTBA CUHTE3UPOBATh CaMOCTOSTENbHO. K
dakTopaM pocTta OTHOCSTCS OTACHbHBIE AMHUHOKHCIOTHI, IypUHOBBIE U
MUPUMUJIMHOBBIE OCHOBAaHMS, XUPHBIE KHUCIOTHI, BUTAMUHBI W JAp., & TaKXKe

MPUPOJIHbIE CyOCTpaThl, COJAEpKalllue ATU COCAUHEHUs (MOPKOBHBIM COK,



KYKYPY3HBI SKCTPAKT, aBTOJIU3AT APOACGKEH, TUAPOIU3ATHl PACTUTEIBHOTO ChIPhs
U T.J.).

[TutarenbHble Cpelibl UMEIOT UCKITIOYUTEIBLHOE 3HAUYCHUE B MUKPOOUOJIOTHH.
[IpaBunbpHBIA MOAOOP MNUTATENBHOM Cpeabl  O0ECleYMBAeT BO3MOXHOCTb
BBIJICJICHUSI MUKPOOPTaHU3MOB M3 MECT OOWTaHUSI, MOJIYyYEHUs HAKOMUTEIbHBIX U
YUCTBIX KYJIBTYp, U3YYCHUS HUX MOPQPOJIOTUU U OMOXUMHYECKUX OCOOCHHOCTEH,
CrocoOCTBYeT  OBICTpPOM M MPAaBWIHHOM  JMAarHOCTUKE  WHMEKIIMOHHBIX
3a0o0sieBaHUH, Jae€T BO3MOXKHOCTh ISl KOJIMYECTBEHHOTO y4eTa MUKPOOPTraHU3MOB
B pa3IMUHbIX O00BEKTax (B MHUIIEBBIX MPOAYKTaX, B BO3Iyxe, B Boje, moune). C
NOMOUIBI0 THUTATENbHBIX Cpell MOJYy4aloT Takke OuoMaccy TMOJIE3HbIX IS
HApOJIHOTO XO35UCTBA MUKPOOPTAaHU3MOB U OHMOJIOTMYECKH AKTUBHBIC IICJICBBIC
IPOJTYKTHI.

Tpebosanus, npeovasisiemvle K RUMAMETbHBIM CPEOAM

1. B cpeoe oonducnvl 6vimb 6ce HeobXoOumble 01 pocma U pazeumus
Xumudeckue 31eMeHmbl;

2. Cpeoa oOoncna Ovimv CcOANAHCUPOBAHA NO XUMUYECKOM) COCMAB) .
DTO 3HAYUT, YTO COOTHOILIEHHWE XUMHUYECKUX HJIEMEHTOB NMUTATEIBHOW Cpeibl U
IJIaBHBIM 00pa30M COOTHOIIIEHHE OPTraHOreHHBIX 3yeMeHTOB - C:N  J0mKHO
IPUMEPHO COOTBETCTBOBATH 3TOMY COOTHOIIEHUIO B KJIETKE;

3. Cpeowi 00J19iCHbL umMemo 00CMAMOoYHYI0
811aHCHOCMb, 00ECTICUNBAIONIYI0 BO3MOXHOCTh AU(G(Yy3UH MUTATEIHHBIX BEIIECTB
B KieTKy. [ns rpuboB 3Ta BIakHOCTH 00€CIEUMBACTCA COJEPKAHUEM BJIArd B
cyoctpate He meHee 12 %, nns 6akrepuit — He meree 20 %.

4, Cpeda oonxcna umems onpedenennoe 3uavenue pH cpeowvi. Cpeaun
MHKPOOPTraHU3MOB pa3TUYaroT ayudoguisbl (KUCIOTOMOOUBHIC
MUKPOOPTaHU3MBI), aIKai0guisl (IEI0UeTt00nBbIe MUKPOOPTaHU3MblI)
U Helimpoguiwl (TydIie BCETO pacTyT B HelTpamsHOU cpeae ¢ pH oxomo 7,0). K
auuaoduiaM OTHOCATCS TpUOBl W JIPOXOKU. bBOnbIIMHCTBO — OakTtepuil —
HEUTPOUIBI, Ui KOTOPBIX AaKTUBHAasi KHUCIOTHOCTh cpelbl okoio 4 en. pH

aBisieTcss TyouTenbHOU. CreayeT MOMHUTh, YTO MPU CTEPUIM3ALUU CPEeAbl U B



mporecce KyJIbTHBHUPOBAHUS MHKPOOPTAHU3MOB, KHCIOTHOCTH CpEIbl MOXKET
CUJIBLHO U3MEHAThes. Bo n3zbexxanue namenenus pH B cpeny no0aisitor OydepHbie
cuctreMmbl (Hampumep: ¢dochatueiii  Oydep), CaCOsz (mnas HeUTpanuzanuu
0o0pa3ylomuxcsi B pe3yiabTaTe KyJIbTUBUPOBAHUS OPTaHMYECKHX KHCIOT),
BEIIECTBA OpPraHUYECKON mnpuponbl, oOnaxatome OydepHbIMU CBOMCTBaMU
(Hanmpumep: aMUHOKUCIIOTHI, MTOJTUIENTH I, OCJIKK) U JP.;

5. Cpeobt 0oicHbl ObLIMb UZOMOHUYHBIMY JJISI MUKPOOHOUM KJIETKH, T. €.
OCMOTHYECKOE JIaBJICHHE B CPE/IC JOJIKHO OBITh TAKHM K€, KaK BHYTPHU KIIETKH.

6. Cpeovt  OondcHbl  001a0amMb  ONPEOesieHHbIM — OKUCIUMENbHO-
B0CCMAHOBUMENbHBIM ~ NOMEHYuaiom (rhz), ONPEICISIONIMM HACHIIICHUE €€
kuciaopoaoM. [To mkane or 0 70 41 3TUM MHIEKCOM MOXHO 00O3HAYMThH JIFOOYIO
CTeNeHb a’pOOHOCTH: HACHIIIEHHBI KUCIOPOJAOM pacTBOp oOo3HayaroT rhp=41,
HACBIIIICHHBIN BoJoponoM rhy=0. OGmuraTHple aHa’dpOOBI Pa3MHOXKAKOTCA TPH
rh, He BIIIE 5, ad3poObI — He Hinke 10.

7. Cpeovt  OdondicHbl  Oblmb  CMepunbHbiMU, YTO O00ECIeYuBaeT pPOCT
YUCTBIX KYJIBTYP MUKPOOPTAaHU3MOB.

Knaccugpukayus numamenvuvix cpeo

[lo Koncucmenyuu uTaTeILHBIE CPENbl NEIATCS HA JKUAKHE, TJIOTHBIE U
CBIITyYHE.

JKuokue cpeovl IPUMEHSIIOTCS 111 HAKOTUIEHUSI OMOMACChI MM MPOTYKTOB
oOMeHa MUKpPOOPTaHU3MOB, NJisi OOHOBJICHHS JIOJITO XPAHSIIUXCS KYIbTYp, IS
MOAJIEPKAHUST M XPAaHEHHMs] TE€X UYHUCTBIX KYyJIbTyp, KOTOpbIE ILIOXO pPACTyT Ha
IJIOTHBIX Cpeax.

IInomuvie cpedbt HEOOXOIUMBI JJIS BBIICICHUS W OTMMMCAHUS KYJIbTYPAIbHBIX
CBOMCTB YHCTHIX KYJIBTYp MHUKPOOPTAHM3MOB, TaK KaK HA HUX MOXXHO TOJYYHTh
M30JMPOBAHHBIE KOJIOHUH (KOJIOHUS - TIOMYJSIIIUS MHUKPOOPTAaHU3MOB, BBIPOCIIIHX
U3 ONHOW KieTkH). [LIOTHBIE THUTATENbHBIC CPEIbl HUCIOJB3YIOTCS TaKXKe JIs
KOJIMYECTBEHHOTO Yy4YeTa MHUKPOOPTaHM3MOB B THIIEBBIX MPOIYKTaxX, IPYTHX

00BEKTaxX BHEIIHEH CpCAbl U I XPAaHCHHA YHUCTBIX KYJIBTYP.



[InoTHBIE  cpeabl  TOTOBATCS M3 KUAKUX  IyTeM  J100aBJICHUS
reicoOpasyrolmuX BELIECTB: arap-arapa, JKeJlaThHa, Teisi KPEeMHEKUCIIOro
(cunukaresns).

JlyuminM reneoOpa3yroluM BEIIECTBOM SBISIETCS aeap-azap, TONy4aeMblii
U3 BOAOpOCIIEH. DTO CIOXKHBIN Monucaxapujl, KOTOpbId 00pa3yeT reib ¢ TOYKON
mnasnenus 96-100 °C u Temmeparypoii 3acteiBanus oxono 40 °C. Tlostomy Ha
arapu3oBaHHBIX CpelaX MOXXHO KYJIbTUBHPOBATH MOYTH BCE MHUKPOOPTAaHU3MBI.
Kpome Toro, arap-arap oueHb pPEIKO HCIOIB3YETCS MHUKPOOPTaHHU3MaMHU B
KauecTBe MUTaTeabHOro cyocTpara. [[s yrnaoTHEHUS )KUIKOU Cpelibl B HE€ BHOCST
B 3aBUCUMOCTH OT CTEIIEHU OUYUCTKH OT 1,5 1o 2,5 % arap-arapa.

B ornuuue ot arap-arapa swceramun — 3TO BEUIECTBO OENKOBOW MPHUPOIBI,
KOTOpOE€ TIOJIy4aeTCs M3 KOCTEH M XpAIIeH J>XKUBOTHBIX NMPU HMX BbIBAPHBAHUH,
MO3TOMY MHOTHE MHKPOOPTaHU3MBI ~HCIOJB3YIOT JKEJaTHH B  KauyecTBe
NUTATEeNIBHOTO CyOCTpara M K KOHIYy KYyJbTHBHPOBaHUS cpella C IKEIaTHHOM
pazxkuxaeTcsi. OrpaHMuYEeHHOE UCIOJIb30BAHUE JKEJaTHHA B KAUECTBE YIUIOTHUTEIS
JUTSI TUTOTHBIX MTUTATEIBHBIX CPEJl CBSA3aHO TAKXKE C TEM, UTO IO CPABHEHHUIO C arap-
arapoM OH 00pasyeT MeHee IPOYHBIH Iellb, KOTOPhIHA miaButes npu 23-25°C u
sacteiBaer npu 20°C, B TO BpeMs Kak OOJBIIMHCTBO MHKPOOPIaHU3MOB
pasBuBaeTcs Ipu TemmnepaType ot 25 1o 37 °C.

Ecnu tpebyercs moayduTh MIOTHBIE CPEJIbl, HE COAEpIKaIIUe, OPraHNIEeCKUX
KOMIIOHEHTOB, WJIU CUHTETHYECKUE CPEIbl C ONMPEAECICHHBIM KOJIMYECTBEHHBIM U
KaueCTBEHHBIM  COCTaBOM, TO B  KauyeCTBe YyIUIOTHHUTENS  IPUMEHSIOT
KPEMHEBOKHCIBIN renb. [lomydaroT ero myTeM CMENIMBaHUsA pPaBHBIX OOBEMOB
COJITHOM KHUCJIOTHI ¢ ynenbHON Maccoit 1,1 m kuakoro crexnma (Naz SiOzwmm
K> SiO3) ¢ mocienyromeii pa3nmuBkoi 1o 25-30 mut B yamku [leTpu u BeIIEpIKKON
1-2 4.

Coinyuue  cpedvbi IPUMEHSIOT B OCHOBHOM B IIPOMBIIUICHHOM
MukpoOuonorud. K TakuM cpegam OTHOCATCS pa3BapeHHOE MIIEHO, OTPyow,
KBapLUEBbI IIE€COK, CMOYEHHBIM MHUTATEIbHBIM pacTBOpoM. Takue cpenasl

UCIIOIB3YIOTCS JUIsl KYJIbTUBUPOBAHUS a3POOHBIX MUKPOOPTaHU3MOB.



[lo npoucxoincoenuro u cocmagy nutatelnbHble CpPEAbl  JIENATCS HA
HaTypalbHbIC (ECTECTBEHHBIE), CUHTETUYECKHUE (MCKYCCTBEHHBIE) 151
MOJTYyCUHTE TUYECKHE.

Hamypanvuvie  cpedvi TOTOBATCST U3 NPOAYKTOB  JKUBOTHOTO U
pacTUTENBbHOTO MpoucxoxkacHuss. OHU CoepKaT BCE MHIPEAUEHTHI, HEOOXOAUMBIE
JUISL pOCTa W Pa3BUTUSL MUKPOOPraHu3MoB. OCHOBHBIM HEJOCTATKOM ATHUX Cpel
SIBJISIETCS TO, YTO OHU MMEIOT CJIOKHBIM M HEMOCTOSHHBIN cocTaB. HaTypanbHble
Cpelbl KCHOJB3YIOT JIJIi  BBIPANIMBAHUS MHKPOOPTAaHU3MOB, HAKOILJICHUSI
OMoMacchl, XpaHEHHUS! YUCTHIX KYJIbTYp, HO OHM Majo MPUTOJHBI ISl U3y4YEHUS
OOMEHHBIX MPOIECCOB MHUKPOOPTaHU3MOB. TakKUMHU cpelaMH SIBJISIOTCS OTBaphI
3]IaKOB, TpaB, OBOIIHBICE W (PYKTOBBIC COKH, Pa3JIMUYHBIE DKCTPAKTHI, MICHOMN
OyJbOH, aBTOJIM3AT JAPOXKKEH, MOJIOKO, MOJIOYHAsI CHIBOPOTKA, THUAPOJU3ATHI U3
pPacTUTENLHOTO ChIphA U T.1. Hambosiee 4acTo NMPUMEHSIEMBIMU HATypaJlbHBIMHU
NUTATEIBHBIMA  CpeaMu  SIBIAIOTCA  MsicomenToHHBIM arap (MIIA) w
mscornentoHHbid  OynboH (MIIB), mnpenHa3zHaueHHble ISl KyJIbTHBHPOBAHUS
OakTepuii, a TaKKe HE OXMEJICHHOE MHBHOE CYCJIO U CYCJIO-arap, MCIOJIb3yeMbIe
JUTSL BRIpAIIMBAHUS U HAKOTUJICHUSI O0MOMacChl TPHOOB U IPOXIKEH.

Cunmemuueckue cpedvl IMEIOT B CBOEM COCTaBE XHUMHYECKH YHUCTHIC
OpraHWYecKMe ¥  HEOPraHWYECKHE COCIMHEHUS B  CTPOr0  YKa3aHHBIX
KOHIIeHTpanusax. [lo Habopy KOMIOHEHTOB CHHTETHYCCKHE IMUTATEIBbHBIC CPEJIbI
MOTYT OBITh CIIOKHBIMU (CPE/IbI JJIsl BBIPAITUBAHUS MOJIOYHOKHUCIIBIX OaKTepuil) u
JIOBOJILHO TPOCTHIMHU. Takue cpeapl MPUMEHSIOTCS ISl MCCIEeNOBaHUA OOMEHa
BEIIECTB, BBIACHCHHS 3aKOHOMEPHOCTEH pocTa wWin OHOCHMHTE3a KaKOoro-audo
Merabonuta W T.a. Hambomee dYacTo B NPaKTUYECKOM pabOTE€ HCIOIB3YIOT
CUHTETUYECKYI0 cpeay Yameka aJisi BbIpallMBaHusi rpuOoB u cpeny Pumep aus
npoxoked. CocTaB 3THX cpen MNpuBeAeH B MNpwiokeHuu 2. OCHOBHBIM
HEJIOCTATKOM CHUHTETHYECKHUX Cpell SBIAETCS TO, 4YTO Ha TaKUX Cpeaax
MUKPOOPTaHU3MbI OYEHB JOJITO PACTYT.

Ilonycunmemuueckue cpedbl B CBOEM COCTaBE COJEPKAT XUMUUYECKH YHCThIC

OpraHUYEeCKHE U HEOPraHMYECKHE BElIECTBa, (KaK M B CMHTETUYECKHX Cpeaax) u



BEIIECTBA PACTUTEBHOIO MM KMBOTHOTO MPOMCXOXKJICHUS B KauecTBE (PaKTOPOB
pocTa Uil YCKOPEHHUs POCTa U Pa3BUTHSI MUKPOOPTaHU3MOB. Llenb ucnonb3oBaHus
ITOJTyCUHTETUYECKUX CpEell Ta )K€, YTO U CHHTETHMYECKHMX. TaK KaKk HaTypaJbHbIC
KOMITOHEHTBI BHOCSTCSI B HEOOJBIINX KOJIMYECTBAX, TO UX XUMHUUYECKHI COCTaB HE
YUUTHIBAETCS TMpPU  HM3YYCHHMM OOMEHHBIX TMPOLIECCOB TEX WM  HUHBIX
MHKPOOPTaHU3MOB.

[lo naznauenuro cpenpl  nensTcss Ha  yHUBEPCAJIbHbIE  (OCHOBHBIE),
n30buparenbHble  (HAKOMMUTENbHbIE,  AJIEKTHBHBIE) U JuddepeHnnanbHo-
JTUArHOCTUYECKHE.

Vuueepcanvnvie cpeovi UCTIONB3YIOTCA MJIs1 BbIpAIIMBAHUS MHOTHX BHJIOB
MUKpoopranu3aMoB. K yHMBepcalbHBIM  CpellaM,  HUCIOJb3YyEMbIM IS
BbIpAlIMBaHUsI OaKTepUi, OTHOCATCS MACONENTOHHBIM arap u OynboH (MIIA,
MIIb), cpema nang ompeneneHuss KoJdudyecTBa MeE30(UIbHBIX adpOOHBIX H
(bakynbTaTUBHO-aHA’POOHBIX ~MHKPOOPTaHU3MOB (Cpeia Uil OINpeesICHHUS
KMA®AHM). ['pubsl U APOXKKU XOPOIIO PACTyT HA HE OXMEJICHHOM ITHMBHOM
cycie, cycino-arape (CA), cpene Cabypo.

H36upamenvrvle cpedbl 00ECTIEUUBAIOT PA3BUTHE TOJIBKO OIPEIEICHHBIX
MUKpPOOPraHU3MOB WJIM TPYIIIBI POJCTBEHHBIX BUJIOB M HEMPUTOJHBI JJIsl pOCTa
npyrux. B Takue cpenmpl, Kak MpaBWio, J00ABISIOT BEIIECTBA, HU30HpaTEIHHO
MOJIaBIISIOIINE PA3BUTHE COMYTCTBYIOIIEH MHUKpodopsl. M30uparenbHbie cpess
IIPUMEHSIOT I BBIJCICHUS OIPEICICHHBIX MHUKPOOPIaHM3MOB M3 MECT HX
€CTECTBEHHOT0 OOUTAHUS U JJIs MOJIyUYeHUsI HAKOMUTENIbHBIX KyJIbTyp. B kauecTBe
HAKONMTENBbHBIX MUTATEIBHBIX UCIIOIB3YIOT, HAPUMED KuAKue cpensl Kecciepa
(ucrionib3yercss JUIsl HAKOIUIEHUsT OaKTepuil Tpynmbl KHUIIEYHOW TMaJOYKH),
Mromnepa u Kaydpmana (151 BBISIBICHUS CalbMOHEIUT). DJEKTUBHBIMU CpElaMu
MOTYT OBITh IUIOTHBIE MUTATEIBHBIE CPEAbl, TAKWE KAK MOJIOYHO-COJIEBOW arap
(MCA) u xentouno-coneBoit arap (JKCA) — st BbIABICHUSI U KOJTUYECTBEHHOTO
ydyera B MHIIEBBIX MPOJYKTaX KOAryJa3oNoJOKUTEIbHBIX CTA(QUIOKOKKOB,

KpOBHHOﬁ arap — JIid BBIABJICHHUSA TI'CMOJJIUTHYCCKHX CTPCITOKOKKOB, arap ¢



TUAPOJIU30BAHHBIM MOJIOKOM M MEJIOM — JJIi KOJUYECTBEHHOTO YyueTa
MOJIOYHOKHCIIBIX OaKTEpUU.

Jlugppepenyuanvro-ouacnocmuueckue cpeobl UCTIONB3YIOTCS TUTSt
ompeieNieHus] BUJIOBOM MPUHAJJICHKHOCTH UCCIECIYEMOTO MHUKP0OOa, OCHOBBIBASIChH
Ha OCOOEHHOCTAX ero oOMeHa BemiecTB. COCTaB 3THUX Cpejl MO3BOJISIET YETKO
BBIJICJIUTh HamOoJiee XapaKTEepHbIE CBOMCTBA HU3Yy4aeMOI'0 MHKPOOpPraHHU3Ma.
[IpumepoM Takux cpej SBISETCS IUIOTHAs cpena OHI0, NpUMEHsemas s
onpenenieHusi 0aKTEpUil TPYMIbI KUIIEYHON MaJOYKH, B COCTaB KOTOPOW BXOJUT
JIAKTO3a, HACBIIMICHHBIM CHUPTOBOM pacTBOp (yKCHMHA, OOECIIBEYEHHOTO IMepen
nobasnenueM B cpeay 10 % BoaHBIM pacTBOpoM cyiibdara HaTpus (0Opasyercs
OecruBeTHas (QykcuUH-cepHUCTas Kucjota. Kulieunas majodka Ha TakoW cpeje
dbepMeHTUpYEeT JIaKTO3y C oOOpa3oBaHUWEM aJIbJIETUJIOB, BCJEACTBUE YEro
OecrBeTHas (PYKCHH-CEpHHUCTAas KHUCJIOTa TMEPEeXOJUT B (YKCHH-CEPHUCTOE
coelMHEHHEe C oOpa3oBaHueM (yKCHHA, KOTOPBIA OKpallMBaeT KOJOHUU
KUAIIEYHOU MAaJOYKH B KPACHBIN LIBET C METAJUTMUECKUM OJIECKOM.

1.1.2 MeToabl CTEPUIH3ANUU MUTATEIBHBIX CPe/l, MOCY/Ibl, HHBEHTaPS

Cmepunuzayueit v obecruiokuBanueMm  (sterilis —  OecTUIOqHBII)
HA3bIBAETCSl TOJHOE YHMUYTOKEHHE MHUKPOOPTaHU3MOB B THUTATENBbHBIX Cpenax,
MOCY/JIe U IPYTUX 0OBEKTaX.

Crepunmzanusi 0JbKHA OOecrieurBaTh YHUUTOXKEHHE BCEe MHKPOQIIOPHI,
MAaTOTEHHON ¥ HEMaTOT€HHOW, MPHUCYTCTBYIOIIEH B maHHOM oObekrte. OHa He
JI0JKHA TIPUBOJUTH K MOpYE Marepuania Wid U3MEHEHUIO er0 (PHU3WYecKOro WiH
XUMHYECKOTO CcOCTOsHUS. [loaTOMy B 3aBHCUMOCTH OT (PU3MUYECKUX CBOWCTB
CTEPWIM3YEMBIX OOBEKTOB U LIEJIM CTEPUIM3ALNK IPUMEHSIOT Pa3IUYHbIE METOBI
00eCIIJIOKUBAHMS: Topsune (BIaKHas, JApoOHAs, cyxas CTepWiu3amus) W
XONoAHbIE  (MEXaHWuYecKas  CTepuiu3alus,  HOHU3alus,  CTEepUIN3aLIMS
YIBTPA3BYKOM, yIbTPAPUONETOBbIMU JydyaMH). OCHOBHOE 3HAYEHUE HMMEET
TEIJIOBOE BO3/ICHCTBUE HA OOBEKT.

Memoowvt, ocHosanHble HA MEPMUUECKOU 00padOmMKe CHEpuIU3yemblx

00beKmos



['yOurenbHOe  neicTBME  BBICOKOM  TeMmepaTypbl  00YCIOBIMBACTCS
MOBPEKIECHUEM KOJUIOMJHOTO COCTOSIHUSI IUIa3Mbl, JI€HaTypauued Oenka ¢
MOCJIEAYIONIEH KoaryjsiliMed €ro, a TakKe HapylleHHeM (EPMEHTHBIX CHCTEM
MUKPOOPTaHU3MOB.

Paznuuaror enasicuvle u cyxue cnocodvl meniogoi cmepuiu3zayuu.

Bnasicnvle cnoco6vl ucnonb3yroTcs, TJIaBHBIM 00pa3oM, JUIsl CTEPUIIN3ALMU
nuTaTeabHbIX cpel. K TakuMm crocob6am OTHOCSTCS CTEpPHIIM3alUs MapoM TMOJ
JaBJIEHUEM, CTEpWIM3alUs TEKy4yuM TMmapoM (apoOHast cTepuiu3anus) u
TUHJATU3ALHS.

Cmepunuzayus napom noo oagneHuem — caMbli  3((EKTUBHBIN B
0aKTEepUOJIOTUUECKOM TMPAKTUKE CHOCO0 CTepUIIM3AaIlMy TUTATEIbHBIX Cpel |
NOCyZbl, TaK KaK C €ro IMOMOIIbI0 OBICTPO JOCTUTAETCS IMOJIHOE U HAJIEKHOE
oOecIIo)KMBaHWE. OTOT CHOCO0 CTepWIM3allMd  OCHOBaH Ha TOM, 4YTO
00pa3yIoUuics Mpy KUTISTYEHUU BOJIBI AP HE BBHIXOJIUT HAPYXKY, a, CKAIJIUBAsICh B
3aMKHYTOM TMPOCTPAHCTBE, MOBBIMIAET JaBiieHue. [Ipu co3maHuu M3OBITOYHOTO
NABIICHUSI BO3pacTaeT TeMIlepaTypa KWUIEHUS BOIAbl M TeMIepaTypa mapa.
Crepunuzanuio mapoM 1OJA  JABICHHUEM  OCYLIECTBISIIOT B IMApPOBBIX
CTepUIU3aTOpax, MPUHIMI PadOThl U YCTPONUCTBO KOTOPOTO OMHCAHBI B paszjele
1.1.3.

Cmepunusayus meKkyyumM napom WUCIOIb3YETCS ISl CPEd, KOTOPbIE HEIb3s
narpesath Bblme Temneparypbsl 100 °C. Crepumusanus nposogutcs npu 100 °C
(remmepatypa mapooOpaszoBanusi) 1o 30...60 MHHYT B TeyeHHWE 3 JHEU C
npomexyTkamMu B 18-20 yacoB, BO BpeMsi KOTOPBIX MaTepHall BBbIIECPKUBAECTCS B
TEPMOCTaTe WM MPU KOMHATHOU TemriepaTtype. [loatomy 3TOT crmoco® Ha3bIBarOT
eme JapoOHOM cTepunusanuei. B ocHOBY cmocoba apoOHOM cTepuiau3aiuu
N0JI0KEH cieAyIomuii npuHnun: npu Harpesanuu 10 100 °C B teuenue 30...60
MHUHYT TOru0alT BCE BEreTaTUBHbIE KIETKH, a CHOpPbl  OCTaIOTCS
AKU3HECTOCOOHBIMU. B mpoMexkyTke Mexay CTepuiIn3aluenl Cropsl MpopacTaroT B
BEreTaTuBHbIC KIETKU. Yepe3 CyTKH MPOBOJSAT TMOBTOPHYIO CTEPHIIM3ALUIO.

OOBIYHO TOCTIE TPEThEW CTEPUIM3AIMU JOCTHUTACTCA IOJTHOE O0eCIUIOKMBAHHUE



oObekTa. CTepUau3alnio TEKYYHM MapoM OCYLIECTBIAIOT B annaparax Koxa wnm
TEeKy4YernapoBbIX annapartax (KunatuibHukax Koxa).

Tunoanuszayus — 370 ApoOHas cTepuiIM3alus NpU HU3KOW TeMmmeparype —
56...58 °C. TlpuMeHAIOT 3TOT CIOCOO NMPH CTEPWIM3ALMU CPEM, KOTOPBIE HEIb3s
narpesath 10 100 °C. Takme cpeipl MOABEPralOT HArPEBaHUIO B TEYEHHE S...6
nHer monapsan mo 1 wacy exxenHeBHo (B 1-if neHp — B TedyeHue 2 4acoB). B
OPOMEXYTKaX MEXAY TMPOTrpEeBaHUEM CTepUIM3yeMas >KHUJIKOCTb XpaHHUTCS B
tepmoctate. [Ipu 3ToM ocTaBiinecs B )KUBBIX CIOPHI IPOPACTAIOT B BEr€TaTHUBHBIE
KJIETKH, KOTOpbIE MOTHOArOT NpHU MOCJIEAYIOUIEM HarpeBaHUM. THHIAIU3ALUIO
OPOBOAST B CHEUUATBHBIX MPUOOpax € TEPMOPETYyJISTOPOM WM Ha BOJSHBIX
OaHsX.

Cyxue cnocoowt. [lpu pabore B MHKpPOOHMOJOTHYECKON J1abopaTopuu u3
CYXHUX CTIOCOOOB TEPMUYECKOMN CTEPUITU3AINHN UCTIOIB3YIOTCS CIETYIOIIHE:

Ilpokanusanue na ocne (pramdbuposanue) O4eHb OBICTPBIA W HAACKHBIN
Croco0 cTepuin3aluud 0aKTepUOIOTMUECKUX MEeTeNb, MPENapoBaIbHBIX UIJT MEPE
noceBaMu. DTUM CIIOCOOOM MOKHO CTEPHIIM30BATh TAK)KE MEJIKHE METaTNYECKUe
npeaMeThl (MUHLETHI, CKajJbleNH) W MpeAMeTHbIe cTekaa. OCylecTBIsSIOT
POKAJIMBAHKUE HAJl IJITAMEHEM TOPEJIKH.

Cmepunuzayus cyxum icapom (Cyxum Hazpemvim 6030YXOM) UCTIONb3YEeTCs
JUISL  CTEPHIIM3AIIMM MHUKPOOMOJIOTHUECKOW TocyAbl (MUMeTok, yamiek Iletpm),
necka. OCyHIECTBISIOT CTEPWIM3ALMIO CyXUM KapoMm Ipu Temmeparype 150-
170 °C B Teuenmue 1...1,5 yacos B neyax IlacTepa UK B CyIIMIBHBIX IIKa(ax.

Memoowvt x0100H01I cmepunuzayuu

Mexanuueckasn cmepunuzayus (unbmposarnue). ITOT cocod MPUMEHSIETCS
JUTSL CTEPWIIM3ALIMK CPEJl B TEX CIyYasix, KOT/la UX Helb3s MOJBepraTh HarpeBaHHUIo.
IIpy MeXaHMYECKOW CTEpUIN3aLHUH CTEPUIU3YEMBIE KHJIKOCTH (PUIBTPYIOT Yepe3
crienuanbHble (UIBTPOBAIBHBIE TIPHOOPHI, KOTOPHIE MMEIOT HACTOJIBKO MEIKHE
MOpbI, YTO HAa CBOEW NOBEPXHOCTH 3aJCP’KUBAIOT B3BELIECHHBIE B KHUIKOCTH

YacTHUIlbl, B TOM 4ucl€ U MHUKpOObI. [[ns puiabTpanuu B MHKPOOHOJIOTHUECKOMN



MPaKTUKE MPUMEHSIOT pa3iuyHble (GUIbTpOBaIbHBIE TPUOOPHI (GUIbTpsl 3eiTa,
ceeun lllambGepnana, Maungnepa, bepkedensaa u ap.).

Xumuueckass cmepunuzayus. ITOT BUJ CTEPWIM3ALUU B MPAKTUKE
MPUTOTOBJICHUSI TMHTATENbHBIX CpPEJ HMMEET OrpaHMYEHHOEe MNpHUMeHeHue. B
71a00paTOPHOM MPAKTUKE MCIOJIB3YIOT HEKOTOPbIE XMMHUYECKHE BEIIEeCTBa, TaKUE
KaK TOJyou, XJa0podopM, 3¢up U Ipyrue, Ajid NpeaynpexaeHus 0aKTepuaIbHOro
3arpsi3HEHMs] TUTATeNbHbIX cpell. i OCBOOOXKIEHUS OT KOHCEpBaHTa Cpeny
HarpeBaroT Ha BOJAHOI Oane npu 56 °C.

XuMHYecKasi CTEepWIM3alusl HUCHOJb3YyeTCa Takke i JAe3uHpexuuun
o0opyAOBaHUs, TMOMEIIEHUH, MCHOJb30BAHHOW TOCYIbl M OTPabOTaHHOTO
MUKpPOOHMOJIOTHYEeCKOT0 MaTepuana. B kadecTBe Ae3WH(DUIMPYIONIMX BEIIECTB
MIMPOKOE MPUMEHEHHE HAlTd XUMUYECKUE COCIUHEHUS, COJIepKalle aKTUBHBIM
XJI0p (XJIOPAMHH, XJIOpPHAsi U3BECTh).

Cmepunuzayus ynempaguoiemosvimu ayuamu. ITOT Cocod CTepUIIN3aIuu
UCTIONIb3YeTCA ISl CTepUIIU3allMM BO3AyXa B MHUKpPOOHMOJIOTHYECKOM OOKCE U B
nabopaTopuu  mepel  NPOBEIECHHEM MHUKPOOHOJOTHYECKUX  HCCIIEIOBAaHUM.
Crepwnmmzanuio  ynbTpadUONIETOBBIMU  JIydaMH  TPOBOJSAT C  MOMOIIBIO
OaKTEepUIIUIHBIX JIAMII.

1.1.3 YcTpoiicTBO MapoOBOro CTEPUJIM3ATOPA U NPUHIUI €10 padoThI

Yempoiicmeo cmepunuzamopa

OCHOBHBIMM ~ YacTMHM  CTEpUIIM3ATOpa  SIBJISIOTCS: CEPUIUIAYUOHHAS]
Kamepa -CIyXUT U1 pa3MELIEHUs] CTEPUIIN3YyEMbIX OOBEKTOB; napozenepamop —
CIIY’)KUT JUIsl BbIpaOOTKM mapa (B MaporeHepaTope HaxOISTCs HarpeBaTelIbHbIC
AJIIEMEHTHl - THHBI, UCHOJb3yeMblEC MJIi HarpeBa BOJbl U MOJY4YEHHs Mapa, U
JaTYUKA YPOBHSA, KOTOPBIE HYKHBI JUIsI TMPENOTBPALICHHUS] BBIXOAA U3 CTPOS
HArpeBaTeNIbHBIX JJIEMEHTOB); cucmema mpybonpoeooos — g COEAMHEHUs
COOpPOYHBIX  €AMHMIl  CTEPUIIM3ATOPA; JIeKmpowlkag — A YIpaBICHUS
ANEKTPUYECKOW CHUCTEMOHN CTEpUIN3ATOPA; MAHOMEMD 2JIeKMPOKOHMAKMHbBIL —
JUIsl HaOJIIOZEHUS 32 JIAaBJIICHUEM B [TAPOre€HEpaTope U MOJAJIEPKaHUs ero padoThl B

ABTOMATHYCCKOM PECKUMCE, MOHOBAKYYMMeEmMpP— A Ha6J'IIOI[eHI/I$I 3a JAaBJICHHCM U



pa3psKEHUEM B CTEPWIM3ALUOHHOW KaMepe; KIanau npeooxpanumenbHulil - IS

C6pOCEI napa 1npu IPCBLIICHUHW  JaBJICHUA B  IAPOTCHEPATOPE; KOJNTOHKA

soooykazamenvbHas (BOIOMEpHasi TpyOka) — sl HAOMIOJEHUS 32 YPOBHEM
KHUIKOCTH B  TApOTEHEPATope; 6eHmuau — A yOpaBieHus  paboToi
CTepUIIM3aTOpa.

1.2 MOPAJOK BBIITIOJTHEHUS PABOTbI

CTyneHThl 3HAKOMSITCSL C TMPUHIMIIAMU COCTaBJIEHUS W Kiaccudukammein
NUTATEIBHBIX CPEJd, METOJaMHU CTEePUIN3AlMU TUTATEIbHBIX Cped, IOCY/IbI,
WHBEHTaps, W3y4aloT YCTPOMCTBO TMAapOBOr0 CTEPUIIM3ATOpa M TMPHUHIUI €ro
paboThl M KPAaTKO KOHCIEKTUPYIOT M3JIOKEHHBIH B TEOPETUYECKOW 4YacTu
Marepuajn. 3aTeM TOTOBST IOCYAYy, NUTaTeIbHbIE Cpebl U BaTHO-MapJieBbIC
POOKH JJIsl TPOBEACHUS MUKPOOUOIOTHUYECKOTO aHaIn3a.

1.2.1 Ilpuzomoenenue nocyowl 011 npoeedeHuss MUKpoOuoi102uuecko2o

ananusa

Jlist mpoBeieHHsT MHKPOOMOJIOTMYECKOT0 aHajlu3a HCIOJIB3YIOT Yallku
[leTpu, KOTOpblE TEPMETHUYHO YIAKOBBIBAIOTCS B IEpraMeHTHYI0 Oymary u
crepunusyrorca. Ilunmerkn Ha 1 cM® 3aKpHIBAIOT BATHBHIMH TAMIIOHAMH M TaKKe
3aBopaunBaloT B Oymary. KomnObl 3akphIBalOT BaTHO-MapJIeBBIMU IIPOOKaMU U
CBEpXY JEJIal0T KOJMAYKU U3 MepraMeHTHOM Oymaru.

Crepunmzanusi TMOCYJbl OCYIIECTBISETCS B aBTOKJIABE NPH H3OBITOYHOM
naenenun 0,1 Mlla B Teuenue 30-40 MUHYT WM CyXUM >XapOM B CYIIWJIBHOM
wkady unu neur Hacrepa npu 165-170 °C B Teuenue 1-1,5 yaca.

CrepuiibHYIO TOCYy CIIEYET XPAaHUTh B IUIOTHO 3aKPBIBAIOIIMXCS IIKadax
W SIITAKAX ¢ KPBIIIKaMu B TeueHue He 6oiee 30 cyTok.

1.2.2 Ilpuzomoenenue numameabHviX Cpeo U3 NPOMbIUUIEHHO

BbINYCKAEMBIX CYXUX CPed

3akiroyaeTcsl B paCTBOPEHUHU OMPEICICHHOTO KOJIMYECTBA MOPOIIIKa B BOJE,
JIOBEJICHUU TOJYYEHHOW CMECH JO0 KUIECHHS U KUISYCHUH B TEUCHHE 5 MUHYT.
Hanee (mpu HE0OXOAUMOCTH) cpena GUIbTPYETCs Yepe3 BaTHO-MapJIeBbld QUILTP

Y Pa3JIUBAEeTCsl B MPOOUPKU MU KOJOBI, KOTOPHIE 3aKPBIBAIOTCS BATHO-MapJieBbIMU



npoOkamu. Jlanee cpenbl CTEpUIN3yIOT B aBTOKJIaBe. C UCHOJB30BAHUEM CYXUX
cpea roToBAT MscomnenToHHbIM OynboH (MIIB), msicomentonusiii arap (MIIA),
cpeny Cabypo, cpeny Keccrnepa, cpeny s omnpeaelieHuss Me30(QuiIbHbII
a’poOHBIX M (aKyIbTAaTUBHO-aHA’POOHBIX MHUKPOOPraHU3MOB (cpena IS
onpenenenuss KMA®AuM), cpeny DHa0 u nip.

KoHTpoJsibHBIC BONIPOCHI

1. Uto Takoe nUTaTeIbHbIE CPEABI?

2. MuKkpoopraHu3Mbl, KOTOpPbIE€ BCTPEUYAIOTCS B MHUIIEBBIX MPOIYKTaX,

ABJIAIOTCS XeMoopranorereporpodamu. Yto 310 3HAUUT?

3. OxapakTepu3yiTe NUIIEBbIE TOTPEOHOCTH XEMOOPTaHOreTEPOTPODOB.
4, Kakue TpeGoBaHUs IPEABSBISIOTCS K MUTATEIBHBIM Cpeiam?
5. Kakum o6pa3oM roToBSITCS TUIOTHBIE TUTATEIBHBIE CPEIbl U JIJIST YETO

OHU HCTOJIb3YIOTCS?

6. [Touemy B KadecTBE YIUIOTHUTENS ISl MUTATEIBHBIX CPEJIl JIydIle
UCITIOJIB30BaTh arap-arap, a He )KeJaThH?

7. Ha kakwue rpynmsl 1ensarcs TuTaTeabHbIe CPEbl MO MPOUCXOKIESHUIO
U COCTaBy?

8. Uto Takoe CHHTETHYECKHE CpeIbl M B KaKWX CIydasx OHH
MPUMEHSIOTCSA?

Q. Jlns KakuMX IeJied MCIOJIB3YIOTCS YHUBEpCAJbHBIC, N30UpaTeabHbIe U
mudepeHIIanTbHO- TMarHOCTHISCKHE CPEJIbI?

10. TIlpuBeguTe  mpuMephl  YHUBEPCAIBHBIX,  HM30UPATCIBHBIX U
mudepeHITaTbHO- TMarHOCTUYECKUX MTUTATSIIBHBIX CPEI.

11. Yro Takoe crepwimzaiua? Kakue wmetonabl crepuwiuzanuu Bam
W3BECTHBI?

12. Kakumu crioco6aMy MOXKHO CTEPHIIM30BATh MOCY Ty ?

13. Kakumu wu3 wu3BecTHBIX Bam cmocoO0OB MOXHO CTEpHUIN30BAThH
MHUTATEJIbHBIC CPEIbI?

14. Kak rotoBsaTCsl MUTaTEIbHBIC CPEABI U TIOCYAa JJIsI CTEPUIU3AIIAN?

15. KakoBo ycTpoO#CTBO M MPUHLUI pabOThI MAPOBOIO CTEpUIIU3aTOpa?



3AHSATHE 5

TEMA: IIpuroroB/jieHHe NUTATEJIbHBIX CPe/l.

Bonpocsl 1is paccMoTpeHus

O6opynoBaHue, UCTIOIB3YEMOE B MUKPOOUOJIOTUH JIJIsI CTEPUITU3AIIUY.

[IntarenbHbIEe CPEAbl U UX UHTPEAUEHTHI.

Bune! crepunusanuu.

[ToaroToBka mocy/pl K MUKPOOHOJIOTHYECKOMY aHATU3Y.

3ananue 1J151 BBINOJTHEHUSI JIA00OPATOPHOI1 padoThI

[IpurotoBuTh nuTaTENbHYIO Cpeay (MITA)

[loAroTOBUTH MOCYly K CTEPUIU3ALIUN

Crepunusanus cpeabl B aBTOKIJIABE

MukpoopranuszMam Jisi pocTa, pa3BUTUS U Pa3MHOKEHUS HEOOXOIUMbI BCE
BXOJISIIIME B COCTaB MHUKPOOHOW KJETKH 3eMeHThl. OHM TakKe JIOJDKHBI OBIThH
obecniedyeHbl dHeprueil. CHHTETHYECKHE CIIOCOOHOCTH MHUKPOOPTaHW3MOB U
CHOCOOBI MOJIyYE€HUsI UMM 3HEPIMM Pa3sHOOOpa3Hbl. B cBs3u ¢ 3TUM pa3nuyHbl U
TpeOOBaHMsI MUKPOOPIaHU3MOB K MCTOUHHUKAM MHUTAHUS.

PazHooOpa3ue oOMeHa BEHIECTB Yy MHUKPOOPTaHU3MOB CBSI3aHO, B
OOJBIIMHCTBE CIy4YaeB, C MX OTHOIIEHHWEM K HCTOYHUKAM Yrjepoja U a3oTa,
OOBIYHO 3TH COEJIMHEHUS OINPEAENSAIOT CHEHUPUUHOCTh MUTATENbHBIX cpen. s
OJTHOTO ¥ TOTO K€ MUKPOOPraHM3Ma MOTYT OBbITh MCHOJIb30BaHbl pPa3HbIE CPEJIbI.
OTO0 3aBHCHUT OT 3adau ucciaenoBanus. Ocobble cpeapl HYXKHBI A1 00pa3oBaHUA
cnop. Jlius mosiydeHuss ONpPENENCHHBIX MPOAYKTOB OOMEHa HEOO0XOAMMBbI
CHeUUalbHble CpeAbl, OTIMYHBI OT TE€X, B KOTOPBIX MHUKPOOPIaHU3MBI
KyJIbTUBUPYIOTCS JJINTEIBHOE BPEMSI.

Ilo cocrtaBy mnuTaTenpHbIE CpeAbl MOAPA3ACIAIOT HA [JBE TPYINIbIL:
HaTypajbHble (E€CTECTBEHHbIE) M CcUHTeTHYeckue. Hamypanvnvimu Ha3bIBatOT
Cpeabl, UMEIOIINE HEONPEAEICHHBIN XUMUYECKUNA COCTAaB, TAK KaK OHU COCTOAT U3
IIPOAYKTOB PACTUTEIBHOTO WJIM KWBOTHOTO ITPOMCXOXKIEHUS, MCIOJB3YEMBIX B
BUJI€ HACTOEB WJIM 3KCTPAaKTOB (OBOLIU, (PYKTBI, UX OTBAapbl, COJOM, IPOXKKH,

YacTU PaCTeHUM, MOJOKO, MSCO, >KUBOTHBIE TKaHHM, KypwHOE simo). B Takux



cpeaax TPYIHO YYECTh MOTpPeOJECHUE MUKPOOPTraHU3MaMH OTACIbHBIX BEIIECTB —
MPOAYKTOB OOMeHa MHUKPOOHBIX KiIeTOoK. [loaToMy HaTypanbHblE CpeJbl
MaJIONPUTOIHBI JJIsl U3Y4eHUsT (PU3NOIOTUM MUKPOOPTAHU3MOB.

B cunmemuueckue cpeqpl BXOAST B TOYHO YKa3aHHBIX KOHIIEHTPAIMSAX
TOJIbKO M3BECTHBIE XUMUUYECKHU YUCThIE coeAuHeHUss. CUHTETHUYECKUE CPEIbl MOTYT
ObITh MPOCTBIMM 1O COCTaBY WJIM HUMETh OTHOCUTENBHO OO0JbIION HAOOP
KOMIIOHEHTOB. WX MIHMPOKO HCMONAB3YIOT Uil U3y4YeHUs oOOMEHa BElIeCTB
MUKPOOPTaHU3MOB.

CyliecTBYylOT W TaKk  Ha3bIBaeMble “nojiycunmemuyeckue” Cpefipl,
OTHOCSIIIMECST K CcpedaM C HEOMNpeACNeHHBIM COCTaBOM, OHHU COJEpKat
COCJIMHEHUSMHM HW3BECTHOM XUMHYECKOW TPHUPOJBLI, HapSAAy C BEIICCTBAMHU
HEONPEICIICHHOT0 CcOocTaBa. l[IpuMepoM TMONMYCHUHTETHYECKUX CpeJl SBIISIOTCS
CIeIyIOIIME: MSCOMENTOHHAs Cpela, B KOTOPYIO HapsiAy CO CJIOXKHBIMH H
HEOTPEICICHHBIMUA 110 XUMHUYECKOMY COCTaBYy BellecTBaMH (MSCHOW OYJIbOH)
MHOT/Ia BXOASAT TENTOH, TJIIOKO3a WM caxapo3a, [OBapeHHas CoOJlb,
dochopHOKUCTBIN Kadul; KapTodenbHble CpeAbl C TIIOKO30M U MENTOHOM.
[lonycuHTeTHYECKHE Cpelbl LIMPOKO  MCHOJIB3YIOTCS B IPOMBILIJIEHHON
MUKpPOOHMOJIOTUU JJIS TOJIYyYeHUsS BUTAMUHOB, AHTHOMOTHUKOB, aMUHOKUCIOT H
IPYTUX OPOAYKTOB KU3HEAEATEIbHOCTH MUKPOOPTaHU3MOB.

[To ¢duzmyeckoMy COCTOSHUIO CpEeAbl pa3AeiiaioT Ha >KUIKHUE, TUIOTHBIE U
CBIIyYHe.

/Kuokue cpedvi NCTIONB3YIOT I HAKOIUICHUS OMOMACChl WJIM TPOTYKTOB
oOMeHa TIpH BBISICHEHMH (U3HOJIOTO — OHOXMMHUYECKUX OCOOEHHOCTEH
MUKPOOPTaHU3MOB

Ilnommnuwle cpedvt TOTOBAT U3 KUIAKUX, noOapmsasa 1,5-2,5% arap-arapa wiam
10-15% xemaTtuHsbl.

Azap-azap — pacTUTEIBHBIA KOJUIOWJ, COCTOSIIIMIA TJIABHBIM 00pa3oM u3
MOJINCaXapUJIOB C HU3KUM COJIEP>KaHHEM a30THUCTHIX BEILECTB.

Kenamuna — Xuciblii a30TCOAEPXKAIIMI TPOAYKT, TOOBIBAEMBIN MyTeM

BBIBaPKH KOCTEU U XPSIIEH.



OCHOBOH ITOTHOM CPEBI MOKET CIIY’KUTh KPEMHEKHUCIIBIN T'€llb, BBEICHHBIN
B MUKpoOHnonornyeckyro npaktuky C.H. Bunorpaackum.

Coinyyue cpedvl — pa3BapeHHOE TIIEHO, OTPYyOHW, MPOMUTAHHBIC
MUTATEIbHBIM PACTBOPOM, - UCHOJB3YIOT B MPOMBIIIJIEHHOM MUKPOOUOJIOTHH.

C.H. Bunorpaackum u M. beliepuHKOM BBEJIEHBI B MUKPOOHOJIOTMYECKYIO
MIPAKTUKY 2/1eKmueHvle (Uau uszbupamenvHvie) cpeovbl. DTU CPEIbl CO3AI0T
yCIOBUS IS TPEUMMYLIECTBEHHOIO pa3BUTUS OJHOTO BHUAA WM TPYMIbI
POJICTBEHHBIX MUKPOOPTaHU3MOB M MaJjl0 MPUTOJHbI UM COBCEM HEMPUTOJIHBI JIs
Pa3BUTHSI IPYTUX

MeTtoasl cTepUIM3alMU

[IpuroToBneHHble Ccpenbl, Kak MpaBujo, crepuiusytor (Sterilis -
OecruionHpli). MeToapl crepuiau3anui (00eCIIOKMBAHUS) OCHOBAaHBI Ha JBYX
NPUHIINAIIAX:

a) YHUYTOKEHHE KJIETOK MHUKPOOPTraHW3MOB M HMX CHOpP B MUTATEIBHBIX
cpenax, Ha OoCyJle, MHCTPYMEHTAX U JPYTUX MPeAMETaX — METOJbl TEPMUYECKON U
Jy4eBOH (XOJIOHOM) CTepHIIU3alluY;

0) oTaeNneHue KJIETOK MUKPOOPTaHM3MOB — METOJ| (PHIIbTpOBaHUS (XOJI0IHAS
CTEepUII3aLINS ).

XoJs101HAS CTEPUIN3AUS:

OWIBTPOBAHUE;

CTepuIM3alysl yIbTpaduoIeTOBBIMU JTy4aMH;

XUMUYECKask CTePUIN3ALUS U Te3UHPEKIHS.

Il. Tepmuueckas crepuiin3anus:

1) mpokanuBaHue Ha maMenu (haaMOupoOBaHHE);

2) cTepuiin3alys CyXuM xKapoM;

CTEPUJIM3ALMS TEKYUYUM [1apOM — THUHJAIU3aLNs;

5) macrepusarusi;

6)cTepunn3anus HACBIILIEHHBIM napom noJt JaBJICHUEM —
aBTOKJIaBUPOBAHHUE.

IIpurorosjienue MsconenToHHoro arapa (MIIA).



Haubonee pacnpocTtpaHeHHOW cpefoi, Ha KOTOpPOMl pacTeT OOJBIIMHCTBO
MUKPOOPTaHU3MOB, UCIIOJIB3YIOIIUX Oprannueckue Gopmel azora, spisetcs MITA.

Jlst mpuroToBieHust 1 1 cpeabl HEOOXOUMO ClIeNaTh CAEAYIOIIeE:

1) B Tepmoctoiikyto kon0y Ha 1500-2000 Ma moJI0XKUTH 2 MSCHBIX KyOuWKa,
BBEICHITIATH 5 T riroko3a (0,5%), 5 r caxapa (0,5%), 10r menrrona (1%);

2) no6aButh 1000 M1 TUCTUIITUPOBAHHOM BOJIBI,

3) xon0y ¢ WUHrpeAUEHTAaMH TIOCTaBUTh Ha BOJSHYIO OaHIO IS
pacriaBiieHusi arap — arapa, kotoporo mo6ammsieM 20r (2%); (temmepaTypa
mnasnenus arapa 100°C, 3acteianus - 40°C);

4) ycTaHOBHUTH CJIa00 TICJOYHYIO PEaKIUio cpeabl  (OOJIBIIMHCTBO
MHUKPOOPTaHM3MOB pa3BuBaeTcs Jydmie Ha cpernax ¢ pH 7,0-7,2), nna dvero
ucnonb3oBath 20%-it pactBop NaC03; peakiuio cpelibl IPOBEPUTH JIAKMYCOBOM
OyMa)kKKOHM, CMOYEHHON NUCTHLIMPOBAHHOUW BOAOW. bornee yno0HO MCIOIB30BAThH
UHANKATOp OpoMTUMOIIOIAY, UMEIOIIEH B HEHTPaJIbHOM cpefie OyThIIIOYHO-CUHUH,
B KUCJIOW — JKEINIThIM 1BeT. 1-2 Karmmm uHAuKaTopa BHECTH B (GapPOpHYIO YallEUKy
U CTEKJITHHOM MaJIOUKOW 100aBUThH 1-2 Karm pacriaBieHHoro MITA;

5) pa3znuTh cpeay Mo MpoOUpKaM M Koja0am, 3aKpbITh BaTHBIMHU MPOOKaMH,
3aBEpHYTh IIOTHOW Oymaroi. Ilocymy co cpemoil moMecTUTh B aBTOKJIAB M
crepw3oBath 30 MuH npu napieHue B latM. [locie crepunmzanuu TpoOUpPKH C
€€ HE 3aCThIBIICH CpPENOM pACKIAABIBAIOT HA POBHOM MOBEPXHOCTH CTOJIA B
HaKJIOHHOM (I10J] HEOOJIBILIMM YTJIOM) MOJIOKEHUU ISl MOJYUYEHHUS] CKOIIEHHOMN
MOBEPXHOCTH arapa. JTO TaK Ha3bIBAa€MbI€ KOCSAKHU, KOCHIE WIIU CKOUIEeHHble
cpeowt. 11noTHAsT cpena, 3acThiBasi MPU BEPTUKAIHHOM TIOJNOKEHHHM TMPOOHPKH,
Ha3bIBACTCS CHIOIOUKOM.

KoHTpoabHBIE BONIPOCHI

[loapa3nenenue nUTaTENbHBIX Cpel MO: a) COcTaBy; O) Ha3HAYEHHIO; B)
(bu3IIECKOMY COCTOSHUIO.

TepMmuyeckasi CTepHIN3aIINS

crocoObl U XapaKTEPUCTHUKA.

XoJIoJIHasl CTEPUITA3ALIUSA:



CIOCOOBI U XapaKTEPHUCTUKA.

IloaroToBka cpen K CTEPUIN3ALMU U UX CTEPUIIA3ALUL.

[lonrotoBka mocynel Kk  crepuimzauuu. Kakumu — cmocobamu — ee
CTEPUITU3YIOT?

3AHSATHE 6

(03HAKOMHUTEIBLHBII MaTEPHUAaJI)

TEMA: MeToabl U3y4eHHUs! TEHETUKH MUKPOOPTraHU3MOB.

Bornpocs! s paccMoTpeHus.

1.MepbI peoCTOPOKHOCTH MpU padboTe ¢ MyTareHaMHu.

2.MyTareHsl, UCIIOJIb3yEeMbl€ ISl OJTYYEHUs MyTalliii y MUKPOOPTaHU3MOB.

3.0160p MyTaHTHBIX KJIETOK.

4.Crioco0bl mepeHoca reHeTuYecKor nHhopmauu y 6akrepui.

3anaHue 1J151 BBINOJTHEHUs JIAa00PATOPHOIl padoThI

[TonyunTh MyTaHTHBIE KJIETKH MHKPOOPTraHHW3MOB C MOMOIIBIO HEMPSIMOTrO
MeTona  oTOopa, METOJIOM  OThe4yaTkoB. [IpoBoauTCcs  BUPTyaJlbHO  C
UCIIOJIb30BAaHUEM BHUJEOMATEpUajIoB B BHJy OINACHOCTH OWoMarepuana W
OTCYTCTBHS YCIIOBUH MTPOBEIAECHUS.

Mepbl IpeA0CTOPOKHOCTH MPH PpadoTe ¢ MyTare HamMm.

JIroOyro paboTy ¢ XMMHUYECKMMH MyTareHaMH HEOOXOJIHWMO IPOBOJHTH B
BBITSDKHOM IKady, pabodas MOBEPXHOCTh KOTOPOTrO 3acTeseHa (pUiIbTPOBAIHHOM
OyMaroi.

Pyku nomkHBl OBITH 3alUINEHBl PE3WHOBBIMU WM IUIACTUKOBBIMU
[epYaTKaAMH.

PacTBOpbl MyTareHOB 3ampeniaercs HaOHpaTb PTOM; IOJIb30BATHCS TOJBKO
MUAMNETKOM C TPylIEHd, ABTOMaTUYECKUMH MTUIIETKAMMU.

PacTBOpBI MyTareHoB 3aIpemaeTcs CJIMBaTh B PAKOBUHY; MOXKHO MPONUTATh
MU JTI00YI0 THTPOCKOIMYHYIO CpPely M MOMECTHTh B F€PMETHUYHBI KOHTEHHED,
MO0I00HO JPYTUM OITACHBIM OTXOJAM.

I[Ipu pabGore c¢ wucrouyHukamu YO@D-nmyyeld cleayeT 3allMINATh TJia3a

CTCKIIIHHBIMHM OYKaMH.



I'enetnueckass wuHpopmanuss y OakTepuid crmocoOHAa MEPEHOCUTHCS
criocobamu: TpaHchopMaluen, TpaHCIyKIIueH, KOHbIOTAIUEH.

Tpancgopmayus —3T70  HENOCPEJACTBEHHAsl  IMepefaya  IeHEeTUYECKOM
nHpopManu uiu reaetTudeckoro marepuana (¢pparmenta JJHK) knetku-nonopa B
KJIETKY-PELIMITUEHT U HAOII0/ICHUE €€ HACJIeACTBEHHBIX U3MEHEHU .

[Ipomiecc TpaHncopmanu OakTepuii MOMXKHO pa3/elUTh Ha HECKOJBKO
ATaNoB:

ancopouust JIHK nmoHopa Ha KieTKe-pelunueHTe;

nponrikHoBeHUe JIHK BHYTph KIETKU-PEIIUITUEHTA;

coequHenue JJHK ¢ roMoIoru4HbIME ydacTKaMH XpOMOCOMBI PEIIUTTUEHTA C
nocleyole peKoMOuHaIue.

O¢ddexTuBHOCTH CIIapUBaHUS TpaHchOpMHUpPYIOIEH JTHK C
COOTBETCBYIOIIIMM yYaCTKOM XPOMOCOMBI PEIMIIUCHTa 3aBUCUT OT CTEICHH
romosornuHoct JIHK nonopa u penunuenta. Yem Bblllle TOMOJOTHYHOCTH
(KOMIUIEeMEHTApHOCTh), TeM d>(PQEeKTHBHEE CHapuBaHUE, YTO U OIpEAeIeT
KOHEYHBIN pe3yibTar, TO €CTh KOJIMYECTBO
bopmupymmxcs pexombunanmos (TpanchopMaHTOB).

Tpancoykyueii Ha3pIBAIOT TIPOIIECC MEPEHOCA TEHETUYECKON HH(OPMAITUH U3
KJIETKU-JIOHOPA B KJIETKY-PELMITUEHT, OCYIIECTBIsIEMbIN (harom.

Paznuyaror Tpu TUNA TPAHCAYKUIHH:

Hecrenudpuyeckyo (00myo);

crienupuIecKyto;

a0OpPTUBHYIO.

[Ipu cneyuguueckoii TpaHCIYKIMK B KJIETKE PEUUINHUEHTHOTO IIITaMMa
BMecte c (aroBoit JIHK Morytr ObITh mepeHeceHbl I00bIE TEHBI JOHOpA.
Ilepenecennnnii pparment JIHK Oakrepum-moHopa CIocoOCH BKIFOYATHCS B
romosoruyayr oomacte JIHK knetku-penmnuenta mytem pekomOuHaimu. daru
SBJISIIOTCSL TOJIBKO NIEPEHOCUMKAMH F€HETUUYECKOro MaTepuaia OT OJHUX OaKTepui
K JpyraM, mNOCKOoJbKy cama aroBas J[HK He yuactByer B 00pa3oBaHuU

TPAHCAYKTaHTOB.



Cneyuguueckas TpaHCOYKIMS — XapaKTEepU3yeTCsl  CIIOCOOHOCTBHIO  (para
MEPEHOCUTDH OMpPEJICNICHHbIE TeHbI OT KIETKU-IOHOpa K KJIeTKe-peuunueHty. [lpu
BO3JICHCTBUU TPAHCAYUUPYIOMUX (PAroB ¢ KJIETKAMHU PEIUMUEHTHOTO IITaMMa,
MPOUCXOUT BKIIFOUEHUE reHa OakTepuun-goHopa BMecte ¢ JIHK nedextHoro dara
B XpOMOCOMY OaKTepUHU-PELUITHUEHTA.

[Ipu abopmusnot Tpancaykuun mnpuHeceHHbI ¢arom ¢parment JIHK
KJIETKU-JOHOpa HE BKJIIOYAeTCsI B  XPOMOCOMY  KIETKH-PELMIHMEHTa, a
pacrnojiaraeTcsi B €€ LMTOIUIa3ME M MOXKET B TaKOM BHJIe (PYHKIMOHUPOBATH. Bo
BpeMs JielieHHus OakTepuanbHOW KIETKH TpaHcayuupoBaHHbd ¢parment JIHK
JIOHOpPA MOJKET TepeaaBaThCs TOJBKO OJHOM WX JBYX JOUYEPHBIX KJIETOK, TO €CTh
HACJIEJOBATHCS OHOJIMHEHHO U B KOHEUHOM MTOTE yTPAauynuBaThCS B IOTOMCTBE.

Konwrozayueri Ha3pIBaIOT POILIECC MEPEHOCA TEHETUYECKON MHpOpMAaIUN U3
KJIETKU-JIOHOpPa B KJIETKY-PEUMITUEHT MPU HEMOCPEJACTBEHHOM KOHTAKTE MEXKIY
coOoll, mpu ux ckpeniuBanuu. lIporecc kowbloranuu y OakTepuii 00yclIoBIeH
HAJIMYMEM B KIETKaX-JA0HOpaXx Kouwviocamuenvlx wiasmun (F-nrazmuo, F*). F-
IUIa3Mua KOHTPOJUPYET CHHTE3 IOJOBBIX BOPCHHOK, KOTOPBIE CIOCOOCTBYIOT
sbdexTuBHOMY crnapuBaHui0 bakTrepuanabHble KIETKH, HE HMEIOIIUE IO0JOBOTrO
daktopa (F-mumazmum), He CrOCOOHBI OBITh TEHETHYSCKUMH JIOHOPAMH, a TOJBKO
PEIMITUEHTHBIM T€HETUYECKUM MaTepHralioM U 0003HavaroTcs kKak F— xzemxu. Tlpu
ckpemmBaHuu F* ¢ F~ ki1eTkoil MOYTH BCE PELUUNUEHTHBIE KIETKH TONYy4aroT
MOJIOBOH (haKTOp M CTaHOBATCS F* kiemkxamu.

[Tna3MuabI BRITIOJHSIOT HECKOJIBKO () YHKITHM:

PEryIATOPHYIO, KOTOpasi COCTOMT B KOMIIEHCAIIMU HApYIICHH MEeTOOO0IM3Ma
JIHK kneTku-xo3suHa;

KOAMPYIONTYI0, KOTOpasi COCTOMT BO BHECEHWH B OAKTEPHATBHYIO KIETKY
HOBOW MH(OPMAITUU, O KOTOPOU CYAST MO MPUOOPETEHHOMY MTPU3HAKY.

Baxkubim cBolicTBoM F —mmazMunbl siBasieTcsl CIOCOOHOCTh BKJIOYATHCS B
OMpEJICJICHHbIC YYACTKN OAaKTepUAIbHOM XPOMOCOMBI U CTAHOBUTHLCA €€ 4acTbio. B
HEKOTOPBIX ciyyasx F-mia3muga BbICBOOOXKIAETCS U3 XPOMOCOMBI, 3aXBaThIBas

Mpyd 3TOM CIEIJIEHHBIE C HeH OakTepuandbHble TeHbl. Takue F-mumazMumsl



0003HaYaloTCs C YKa3aHUEM COKPAIEHHOTO JJATHHCKOTO Ha3BaHMSI BKIIFOUEHHOT'O B
ee cocTaB reHa (Hanmpumep, Fiac).

[Ina3Muapl, a TakXke TPAHCIO30HbI, [S-MOCIEN0BATENBHOCTH, SIMUCOMBI
ABJIAIOTCS. BHEXPOMOCOMHBIMU (DaKTOpaMU HACJIEJACTBEHHOCTH, TaK KaK OHU HE
ABJIAIOTCS. TE€HETUYECKHMMH 3JEMEHTaMHU, JKU3HEHHO HEOOXOAUMBIMHU s
OakTepHaIbHON KIIETKH, IOCKOJIbKY HE HECYT MH(OpPMAaLIUU O CUHTE3€ (DEPMEHTOB,
YYaBCTBYIOIIMX B METa0OJIU3ME.

Tpancnosnnel IPENCTABISAIOT COOOM HYKIJIEOTHAHBIE MOCIEA0BATEIbHOCTH,
Bruroratomue ot 2000 mo 20500 map mykneorunoB (1.H.). Ilpu BKIOUEHHH B
6akrepuanbuyio JJHK oHu BBI3BIBAIOT B HEW AYMIMKALMM, a IPU NEpEeMeIleHUH-
JeNellMM ¥ WHBEPCUHU. TpPaHCHOIM30HBI HMMEIOT OCOObIE€ KOHIEBBIE CTPYKTYPHI
HECKOJIbKUX TUIIOB, KOTOPBIE SBJISIOTCS MapKepaMu, MO3BOJSIOIMIMMU OTINYATh OT
npyrux ¢pparmentos JJHK.

IS-nocredosamenvrocmu — 3to dpparmentsl JJHK, nounoit 100 n.H. u Gonee.
B Is-mocienoBatenbHOCTSIX CoNEpKUTCs UHbOopMalysi, HeoOXouMast TOJIBKO IS
UX TPAHCIO3UIMH, TO €CTh NepeMelIeHus B pa3inuunbie yyactku JJHK.

Onucomwl enie 0osee KPymHbIE U CIOKHBIE CAMOPETYIUPYIOIIHUECS CUCTEMBI,
coJiepKalue Is-mocnenoBaTenbHOCTH u TPAHCTIO30HBI; CIIOCOOHBI
PEIUTMIIMPOBATHCA B JIIOOOM U3 JBYX CBOMX aJbTEPHATUBHBIX COCTOSHUNA —
ABTOHOMHOM WJIM HWHTETPUPOBAHHOM — B XpOMOCOMY KJIETKU-x03simHa. K
AMHCOMaM OTHOCSTCS pa3jMuHble YMEPEHHBIE JIN30I€HHbIE aru. DMUCOMBI UMEIOT
COOCTBEHHYIO OEIKOBYIO 000JIOUKY U 00JIee CIOXKHBIM UK PEHPOAYKIIUU, YEM Y
APYTUX BHEXPOMOCOMHBIX (PaKTOpOB HaciaeAcTBEHHOCTH. COOCTBEHHO SMUCOMBI —
3TO BHUPYCHI, O0JaaronIfe CIOCOOHOCTHIO MNEPEXOAUTh M3 OJHOTO T'€HOMa B
JPYTOM.

KonTposibHbIE BOITPOCHI

Knaccudukanus wmyranuii: 1) Mo NPOMCXOKACHHUIO; 2) TO KOJTHYECTBY
MYTHPOBABIIKX T€HOB; 3) MO (PEHOTUITNYECKUM MOCIIEACTBUIM.

Kakue wmyTareHel HCHONB3YIOT IS HOJYYEHHS] MYTAaHTHBIX KIIETOK

MHKPOOPTaHU3MOB?



Kax npoBoguThCs psiMOil OTOOP MYTaHTHBIX KJIETOK?

Kaxkue crnocoObl HCTIOIB3YIOTCS IPU HENPSIMOM OTOOPE MYTAHTHBIX KJIETOK?
Kaxk npoucxonur npornecc Tpanchopmanuu y 0akrepuii?

Crneuunduueckas, Hecnenudpuyeckas, abOpTUBHAS TPAHCAYKIIHS.

Uem 00ycnoBIeH MPOIIECC KOHBIOTAIMU Y OaKTepuii?

Kakue  BHexpoMocoMHble  (PakTOpbl  HACIEACTBEHHOCTH  MPHUCYIIU

OakTepusim?



JIABOPATOPHBIE PABOTBI Ne7; Ne8.

AHanu3 MUKPOQJIopbI BOJAbI U BO3AyXA.

Heanb 3ansaTHSA.

O3HaKOMHUTHCSI C METOJAMH MUKPOOUOJIOTUYECKOTO HUCCIIEIOBAHUS BOJIBI U
BO3/IyXa.

MarepuajibHoe odecnieueHue.

Tepmoctarsl Ha 30°C u 37°C, cpena MIIA, cycno-arap, CTEpUIIbHBIE YallIKU
[Terpu, nunetrku Ha 1 u 10 cMm3, KOIOOUKHM JJIst B3ATUS MPOOBI BOJBI, CIIUPTOBKH,
KapaHJallld MO0 CTEKJy, ITUKETKH, IITATUBBI JJI MPOOUPOK, NMPEIMETHBIE CTEKIIA,
0aKTEepUOJIOTUUECKUE TETIM, KPacKu JJIs OKpalIuBaHUS MHUKPOOHMOJIOTHUYECKUX
npenapaToB, TPOMbIBHAs BOja, (GPUIbTpOBaJIbHAS OyMmara.

B Bo3myxe MpPOU3BOJACTBEHHBIX TOMEIICHHH  OMpPEACNSIOT — ofIee
KOJIMYECTBO OaKTEpHUH, KOJIMYECTBO JIPOXIKEH U TUIECEHEH HEe peke OJIHOTO pa3a B
MeCSIII.

Bona Ha npennpusTHU UCCIENyeTCs HE pPEKe OJHOI0 pa3a B MeECSI, TIe
onpexaensiercs coorBeTcTBUe €€ 'OCT 2874-82 «Boaa nutbeBasi, [ urnennueckue
TpeOOBaHUS U KOHTPOJIb 32 KAYECTBOM.

Ha nwumeBbIX mpeanpuaTHsX BOJa, HUCIHOJIb3yeMash B Pa3IMYHBIX IEJSX,
JIOJDKHA COOTBETCTBOBATH ITMTHEBOM.

PexoMeHIa1MM 110 BBINOJHEHUIO PA0OThI.

JlabopatopHas paboTa BBIOTHSAETCS HA ABYX 3aHATHSIX.

[lepBoe 3aHsATHE — TOCEBBI MHUKPOQIOPHI aHATU3UPYEMBIX OOBEKTOB Ha
[TUTATENBHBIE CPEJIBL.

Bropoe 3aHsTHE — OLIEHKA MO YYEHHBIX PE3YJIBTATOB aHAIN3A.

[ToceB mukpodaopel BO3mAyxXa B y4eOHOM 3aBEIEHUM MOXKHO B3SITh B
MPOU3BOJICTBEHHON  TEXHOJIOTMYECKOM  J1abopaTopuu, CTOJIOBOM W Jp.
MTOMEIIEHUSX.

Bony — n3 kpana BogonpoBoa.

3aHsATHE TTIEPBOE.

3aganms.



1. O3HaKOMUTKCSA C IOSICHEHUEM K paboTe.

2. IlpousBectu noceB MUKPO(DIOPHI BO3AyXa B IOMEIIEHUN Ha MUTATEIbHYIO
cpeny merogom Koxa.

3. IlpousBectn moceB MHUKPO(MIOpPH BOJONPOBOJHONM  BOABI IS
ornpejeNneHus €€ NPUroJHOCTH Ha MPOU3BOJICTBO.

4. 3anucath coepKaHUe 3aHATHS B paboUuyI0 TETpa/ib.

IMosicHenue Kk padore

Mukpoopranu3Mbl HaXOJATCSI B BO3JIyXE MOCTOSTHHO, HECMOTPS Ha TO, YTO
atMocepa He sBIAETCA OJIArONPUATHOM Cpenol Mg MX pa3BUTUS  H3-32
OTCYTCTBUSI ~ MNHTATEJIBHBIX  BEIIECTB,  HEIOCTAaTKa  BJard,  KECTKOIO
yIabTpaduoNIeTOBOIO M3JIY4YeHUs, paavanuu. B BO3IyX MHUKPOOPTaHU3MBI
MomajalT W3 TOYBBI, BOJbI, MOBEPXHOCTH PACTCHUH, Tejda >XUBOTHBIX U T. II.
KuznenesarenbHOCTh MHUKPOOPTaHU3MOB B BO3AYyXe OOECIEUYMBAIOT B3BEILICHHBIE
YaCTUILbI BOJbBIL, CIIU3H, IbUIH.

Mukpodiaopy BO3Ayxa MOMXHO YCJIOBHO pa3[eiuTh Ha TOCTOSHHYIO U
nepeMeHHy0. K MOCTOSIHHON OTHOCSITCS MHUKPOOPIaHU3MbI, YCTOMYUBBIE K CBETY,
BBICBIXaHUIO (ITUTMEHTOOOpA3yIoIMe KOKKH, CIOpbl Oalu, KIOCTPUIUH,
IUIECHEBBIX T'pUOOB, AKTHHOMHIIETHI), K TIEPEMEHHOM — OO0JIE3HETBOPHBIE
MUKPOOPTaHU3MbI, TIOTIABIINE B BO3AYX OT OOJIbHBIX JKUBOTHBIX U JIOJIEH, a TaKKe
OT HOCHUTEJIeH (THOEPOIHbIE KOKKH, BO30YIMTENIN CTOJIOHIKA, TYOepKyse3a u T. 11.).

ATMOChepHBIii BO3AyX M BO3AYX 3aKPBITBIX MOMENICHUN 3HAYUTEIHHO
pa3IUYalOTCs MO0 KOJIUYECTBEHHOMY U KAUECTBEHHOMY COCTaBY.

CoctaB MHKPODIOpPEI ammocpeproco 8030yxa 3aBUCUT OT WUHTEHCHUBHOCTHU
COJIHEYHOM paJualvd, BETpa, METE0O0CAJKOB, IOKPOBA IOYBbI, ILJIOTHOCTH
HaceseHusi. MeHbllle BCero MUKPOOOB B BO3/IyX€ HaJ JieCaMH, TOpaMu, KPyITHBIMA
BOJIOEMaMH, MOPSIMH, CHETaMHU.

OOGCEeMEHEHHOCTD 6030YXa 3aKPblMblX NOMeueHUll 3HAYUTEIbHO MPEBBIILIACT
00CEMEHEHHOCTh aTMoc(pepHOro Bo3ayxa. OcoOEHHO MHOTO MUKPOOPIaHM3MOB B
MOMEIIEHUSIX, T/I€ HAXOJUTCA OOJIBIIOE KOJUYECTBO JIIOJIEH U KMBOTHBIX. Bo3myx

3aKPBITHIX MMOMEIICHUN COJEPKUT B OCHOBHOM MHUKPO(]IIOPY AbIXaTEIbHBIX MyTEH,



KOXH, HIEPCTSHOTO TMOKPOBa JKUBOTHBIX. IIprdyemM MHOrHe NpeacTaBUTENd STOM
MHUKPOQIOPHI CIOCOOHBI MEPEKUBATH B BO3/IyXE B TEUECHUE JITTUTEIHLHOTO BPEMEHH,
JOCTAaTOYHOTO JJisi MH(DUIIMPOBAHUS JIIOJEH M KUBOTHBIX. MUKpPOOPraHU3MBI,
HaxoJsIIHecss B BO3AYIIHOM cCpele, MOTYT SIBUThCS MPUUYMHON Pa3IUUYHBIX
MH(DEKIMOHHBIX 3a0oneBaHuil (Tpunma, TyOepKyse3a, aHTMHBbI, CKapJIaTHUHBI,
ITHEBMOHUU U T. 1.). B TIPON3BOJICTBEHHBIX MOMEIICHUAX TPEINPUATHN MHIICBOM
IPOMBIIIJIEHHOCTH B BO3JyXe MOTYT  COJAEPXKAaThCsl ~ MHUKPOOPTaHHU3MBI,
BBI3BIBAIOIINE TTOPYY CHIPhS U IPOAYKTOB TTUTAHUS.

B cBi3M ¢ OTUM  BO3HMKAET HEOOXOAWMOCTH B  CaHUTApPHO-
0aKTEepUOJIOTHYECKOM HCCIIeIOBAaHUU BO3/IyXa U €ro OICHKE.

OO0BeKTaMu CaHUTAPHO-OAKTEPUOJIOTUYECKOTO HCCIICAOBAHUS  SIBJISIFOTCS
BO3JIYX JIeueOHO-TTPOPUIAKTUUCCKUX YUPEKIESHUM, MECT MAcCOBOTO CKOTUICHHS
JIIOJIeH, BO3/IYX 1IE€XOB MO M3TOTOBJICHUIO MUIIEBBIX MPOIYKTOB, XOJOAMIBHUKOB U
XOJIOAWIBHBIX KaMep U Jp.

HccnenoBanue Bo31yxa BKIIOYACT:

1. ompesieIeHHe MUKPOOHOTO YHCIIa, T. €. KOJUYECTBAa CarpO(UTHBIX
OakTepui, MJIECHEeBBIX TPUOOB U JIpOXoker B 1M3 Bo3myxa;

2. OTIpEICIICHHE KOJIMYECTBA CaHWUTapHO-TIOKA3aTeIbHBIX
MUKPOOPTaHH3MOB — TEMOJUTUYECKUX CTPENTOKOKKOB U  CTa(pUIOKOKKOB,
KOTOpBIE€ SIBJISSIOTCS TOKa3aTelsIMH OHMOJIOTHYECKON KOHTAaMHHAIIMU BO3JyXa
MUKPO(hIOPOI HOCOTIIOTKH.

['emonuTHYECKHE CTPENTOKOKKHM M CTA(PWIOKOKKH IMOCTOSHHO OOWUTAIOT B
HOCOTJIOTKE YEJIOBEKAa M JKMBOTHBIX W BBIICIAIOTCS MPHU Kaljie, YynxaHuu. Bmecte
C HUMH MOTYT BBIICIATHCA BO3OYIUTENN PECIHPATOPHBIX 3a00JIeBaHUM,
TyOepkyne3a u ap. [lo KoOMMYecTBY TEMOJUTHYECKUX CTPENTOKOKKOB W
cTaMIOKOKKOB KOCBEHHO CY/ISIT O CAHUTAPHOM COCTOSTHUM BO3/yXa.

MeTtonpl oTOOpa mpod BO3AYyXa MOAPA3ACISIIOTCS Ha CEAUMEHTAIlMOHHBIE,
aCTIUPAIMOHHbIE ¥ PUIHTPAIIMOHHBIE.

Ceoumenmayuonnviii.  memoo (memoo Koxa). D10 T1IpocTO METO.

6aKTCpI/IOJ'IOFI/I‘-ICCKOFO HCCIICAOBAHUA BO3AYyXa, KOTOpHﬁ OCHOBaH Ha OCCIaHHUM



OakTepHAJIbHBIX YacTUIl M Kamedb MOJ BIMSHUEM TIPABUTALIMOHHBIX CHUJ Ha
[IOBEPXHOCTh IHUTATEIBbHOW cpeabl B OTKpbITOM dvamike Ilerpu. Ilpu stom
UCIIOJIb3YIOTCS PA3JIMYHbIE TUTATENIbHBIE CPEJIBI.

Acnupayuonnvlii  memood. ITOT METOJ OCHOBaH Ha MPUHYIAUTEILHOM
OCEJaHUU MUKPOOPraHU3MOB Ha NOBEPXHOCTH IUIOTHOM MUTATENIbHON cpepl. [l
UCCJEIOBaHUS BO3[yXa AacCHUpPALMOHHBIM METOJOM HCIIOJIb3yeTcs IpHuoOop
KpoTtoBa, uepe3 KoTopblil MponycKarT OnpeaeseHHbII 00beM BO31yXa.

Qurempayuonnsiti mMemoo. Ins ucciaeaoBaHUs aTMOCPEPHOro BO3AyXa
UCIIONIb3YeTCA Psii MPUOOPOB, B KOTOPBIX a’PO30Jb YJIABIMBAETCA B KHUJKYIO
cpeny (mpubGop psikoHOBa) H MNpUOOPBI-0AKTEPUOYJIOBUTENH (TPYOKH C
pa3MEIIEHHBIMU B HHUX IUIOTHBIMM (QUIBTPAMH: XJIOMYATOOYMaKHAs WIIU
CTEKJITHHAs BaTa).

Booa siBnsercs  ecTecTBEHHOM  cpenol  oOWTaHMS  MHOTHUX  BHUJOB
MUKPOOPTaHU3MOB. MUKPOOPTaHU3MBI MOMNAal0T B HEE€ B OOJBIIIOM KOJUYECTBE
U3 MOYBBI TIOCIIE JTOKIEH, CO CTOYHBIMU TaJILIMU BOJAMHU, a TAK)Ke U3 OPraHU3MOB,
KUBYILUX B BOJOEME PBIO M KUBOTHBIX, THUIONIUX pacTeHuil. KonndecTBeHHBIN U
BUJIOBOM COCTaB MHUKPOQIOPHI BOJBI 3aBUCUT OT MHKPOOHOTO COCTaBa IOYBBI
OKOJIO BOJI0OEMa, OT COJIEPKAaHUS B BOJE OPTAaHMUYECKHUX BEIIECTB, OT TEMIIEPATYPHI
BOJIbI, CKOPOCTH TE€UYEHUS, METEOPOJIOTHUYECKUX U APYrux ycioBuil. Mukpodiiopa
MIPECHBIX M COJICHBIX BOJOEMOB Pa3INyHA.

Muxkpodiopa o3ep U pek npeacTaBieHa KOKKaMH (MUKPOKOKKH, CapLUHBI U
1p.), MaJIOYKOBHUIHBIMU (IICEBIOMOHACHKI, CEpO- U Kene3o0akrepun). Mukpodiopa
MOpEH M OKEaHOB IMPEACTABICHA KOKKAMH, AKTHHOMHULETAMH, CBETAIINMHUCS
OakTepusiMU U TaTOPUIHHBIMU (CONENIOOMBBIMI) MUKPOOPTAaHHU3MaMHU, KOTOPHIC
BBIJICP)KUBAIOT KOHLIEHTPAIIMIO TOBapeHHOM conu 10 20% u BbIllIE.

Co CcTOYHBIMM BOJAMU B PEKM M 03€pa MNOMNAJAI0T MHKPOOPTaHU3MBI,
KOTOpBIE SIBJIAFOTCSL MPEACTABUTEISIMU HOPMAJIBHOM MHMKPO(IIOPH KHUIIEYHHUKA
YyeJloBeKa M KUBOTHBIX. K HUM OTHOCATCA KHIIEYHAas MaJllo4yKa, IMPOTEH,
SHTEPOKOKKM W JAp. BmecTe ¢ HUM B BOJY OTKPBITBIX BOJOEMOB OT OOJIBHBIX

ZKHNBOTHBIX H HIOI[Cﬁ MOr'yT HOIAaCThb IIATOICHHBIC MHUKPOOPIaHHU3MBI, KOTOPLIC



SBJISIIOTCST  BO3OYIUTENSIMU MH(MEKIMOHHBIX 3a00J€BaHUM U COXPAHSIIOTCS B
TEUCHHE HECKOJIbKMX JHEHW, HeAenp W Aaxe MmecsueB. [loatomy Boma sBigeTcs
ONHUM u3 (HaKTOPOB TEpelayd U PaCIpPOCTPAHEHUST MHOTUX HH(EKIUH, B TOM
YHUCJIe KUIICYHBIX.

Mukpoopranu3mbl, B TOM UHCJIE€ NaTOrE€HHbIE, MOTYT OKa3aTbCs B
BOJIOIIPOBOJIHOM BOJIE, B BOJIE POJTHUKOB M CKBaXKHH, B KOJIOAUAX U T.I.

B cBsi3u ¢ 3TUM BO3HUKAET HEOOXOAUMOCTh CAHUTAPHOU OIEHKH U KOHTPOJIS
KA4ueCTBa BOJBI.

B cooTrBercTBUM ¢ JEHUCTBYIOIIMMU HOPMATUBHBIMU JIOKYMEHTaMU
KOHTPOJIIO TIOJIJIEHKAT:

- BOJIa MUTheBas (LIIEHTPATM30BAHHOTO U MECTHOTO BOJOCHAOXEHUS, T.€. U3
BOJIONIPOBO/IA, APTE3MAHCKUX CKBAXKHH, KOJIOIIEB, POJHUKOB);

- BOJIa OTKPBITHIX BOJOEMOB;

- CTOYHBIE BOJIBI;

- BOJIa TUIaBaTeNIbHBIX 0aCCEMHOB.

BogonpoBoiHyro BOQYy HCCIEAYIOT HE pEXE OJHOIO0 pasa B MECHI,
apTe3WaHCKyI0 — HE peKe OJHOr0 pas3a B TIOJ, BOAY OTKPBITBIX BOJOEMOB H
KOJIOJILIEB — €5KETHEBHO.

ITopsinoK BBINOJHEHUS

2. IToceB MUKpO(I0pPBI BO3AYXA.

Muxkpodiaopa Bo3ayxa NPOU3BOJCTBEHHBIX MOMEIICHUA OIICHUBAETCS TIO
coAepKaHUIO OAKTEPUH, TPOAKEHN, IIIECECHEH.

Texnuxka nocesa mukpoghiopsl. B 1exax W XOIOAWIBHBIX KaMepax
MMPOU3BOACTBEHHBIX ITOMEIICHUNA INPHU OLIEHKE CAHUTAPHOTO COCTOSIHUSA BO31yXa
gamku lletpu c¢ nutatensHbiMu cpenamu (MITIA u cycno-arap) pasmemaror
MOIMTAPHO B Pa3HbIX MECTaX W HA Pa3HOM BBICOTE OT MoJsia. BeIAEPKUBAIOT 5 MUHYT
OTKPBITBIMU JIJIs TIOCEBA MUKPOOPIaHU3MOB M3 BO3/yXa (METOJ OCAXACHUS IO
Koxy). 3arem, 3akpblB ux W mnoamnucas, yamky lIlerpu ¢ moceBom Ha MIIA

noMemarT B Tepmoctart rpu temneparype 30 °C Ha 72 yaca, yamky MUKPOQIOpbI



C MOCEBOM Ha CYyCIJIO-arap BbIJIEP)KHUBAIOT MPU KOMHATHOM TemiepaTtype (20 — 23
°C) B TeueHue 3-5 CyTOK.

IIpumeuanue.

Yamku co cpeoi nepes moceBoM MUKPO]IOPHI BHIAEPKUBAIOT 3-€ CYTOK B
TepMOCTaTe JJIsl IPOBEPKHU HA CTEPUIILHOCTb.

Pexomennyemas popma 0003HaueHUsI TOCEBA MUKPOQIIOPHI:

Boznyx

JIx u I1nc

222/1 -2

0,3;0,3

222 — Homep y4ueOHO TpyMIIbl;

1 — HOMEp MOATPYIIIIHL;

2 — HOMep OpuUrajbl;

0,3;0,3 — nara moceBa MUKPO(DIIOPHI;

JIx u [lnc — onpeneneHue IpoxKen U IIECEHEN.

OO6o03HaueHHs BBIMONHSIOT KapaHJamioM Ha ctekie. [loceBbl B mpoOupkax
ynoOHee cHabXaTh STUKETKOM.

3. IloceB MUKPO(]JIOPHI BOXONIPOBOJIHOM BOABI.

[Ipu uccnegoBaHWM BOJONPOBOJHOW BOJBI ONPENENSAIOT €€ COOTBETCTBUE
HOPMAaTUBHO-TEXHUYECKOW TOKYMEHTAIUU, T/I€ YUYUTHIBAETCA COJEpKAHUE B HEM
o0IIero KOJIWYeCTBA MHUKPOOOB (ME30(HMIIBHBIX a’pOOHBIX W (PaKyIbTaTHBHO-
aHA’POOHBIX MHUKPOOPTAHM3MOB) M KOJHUYECTBO OaKTepUW TPYMNIBI KHUIIEUYHBIX
MajJoyekK.

ITo peticrByromemy I'OCT 2874-82 B 1cM3 muTheBOM BOJBI HE JOHKHO
coaepxkatbest 0oee 100 MUKpOOPTraHU3MOB, & TUTP OAaKTEpHl TPYMITbl KUIIEYHBIX
najioyek J0JKeH ObITh He MeHee 333 (KOJIHU-TUTP).

KonnuectBo Oaktepuili rpynmnbl KUIIEYHBIX Majo4eKk B | JHUTpe BOJbI

JIOJDKHO OBITH HE Oosiee TpeX (KOIU-UHICKC).



3.1 IloceB MuUKpPO(QJIOPHI BOAONPOBOAHOW BOAbI ISl ONpedeIeHUs
00111er0 KOJIN4eCcTBa MUKPOOPTaHU3MOB.

Ombop npobbl 8006l

[IpoGbl BOABI IS MHKPOOMOJIOTMYECKOTO HCCIAEAOBAHMS OTOMPAIOT C
COOJIFOICHUEM TIPABWJI ACENITUKU B CTEPUJIbHBIE (PIIaKOHBI BMECTUMOCTHIO 0,5 11 ¢
MPUTEPTOI, KayuyyKOBOM MM KOpPKOBOM mpoOkoi. Ilpu B3sTMM TpoOBI U3
BOJIOITPOBOJHOTO KpaHa BOJY CIyCKarT B TedeHue 10-15 muHyT, 3aTeM KpaH
O00XKUTalT TUIAMEHEM OT BaTHOTO TaMIIOHA, CMOYEHHOTO CUPTOM. M3 OTKPBITHIX
BOJ0OEMOB MPOOBI OTOMPAIOT C MOMOIILIO CIIEIUATBHBIX MPUOOPOB — OATOMETPOB C
ryounsl 10 — 15 cm ot Gepera u B cepeauHe TeueHus. OO0beM B3ATON IS
HCCJIEOBAaHUS BOJBI JOJDKEH OBIThL HEe MeHee 500 cm3.

[TpoObl BOMONIPOBOAHON BOJBI HYXXKHO OpaTh B Yachl €€ HauWOOJBIIETO
pacxoJioBaHMs Ha npeanpusTiui. HamonHeHHbIe IaKOHBI 3aKPHIBAIOT TPOOKAMU U
CTEepUIBHBIMU OyMaXHbIMH KodmaukaMu. [lpu otGope mpoO Boabl odopmisioT
COOTBETCTBYIOIIUNA TOKYMEHT, B KOTOPOM YKa3bIBAIOT HOMEp MpoOkI, AaTy, 4ac u
MUHYTBI B3SITHS MPOOBI, TOYHOE MECTOIOJIOKEHUE KpaHa, U3 KOTOPOro OTOMpaiu
npoOy, MOHKHOCTh, (aMIJIMIO, UMS M OTYECTBO JIHMIA, OTOMparomero mnpooy.
[IpoGbl BOMIBI UCCIENYIOT HE MMO3[HEe, YeM 4Yepe3 2 4. ¢ MOMEHTa B3siTusi. B
BBIHYXKJCHHBIX CIIy4asix OT JAaHHOTO MpaBHiia OTCTYMAIOT, HO HEe OoJsiee, yeM Ha 6
4. TIpH yCIIOBUU XpaHeHus npod mpu temrepatype 1 — 5 °C. [Ipu nepeBo3ke mpod
JIETOM UX NPEIOXPaHSIOT OT HarpeBaHusl, a 3MMOU — OT 3aMOpPaKUBAHUSL.

Texnuka nocesa MuKpo@opbwi.

1 cm3 BonBl CTEPUIBHOM MUNETKOW BHOCUTCSA HA JTHO CTEPUJIBHOM YalllKU
Ilerpu u 3anuBaeTCs pacIIaBICHHBIM, OXJaXJIeHHBIM 10 45 °C MsACONEeNTOHHBIM
arapoM. CoaepXuMoe NEepPEMEIINBAIOT JIETKUM KPYrooOpa3HbIM JABUKEHHEM
Yaliky, He JIONyCKas 3aJiBa Cpelbl 3a OOpTa YalllK, Cpella OTBEpPJEBAET, MOCEB
MUKpPOGhIOpEl 0003HAYAETCS. 3aTeM YalllKh C arapoM NEPEBEPTHIBAIOT BBEPX THOM
(B0O wm30exxkaHWe ToNaJaHUs KOHJACHCALIMOHHOM BJIarM HAa TOBEPXHOCTH
MMATATEILHOM CpeJibl) U MOMEIIAT B TepMocTaT npu temieparype 30 °C na 72

qaca.



3.2 IloceB Muxkpogiopsl 1jisi onpenejneHuss Koau-turpa (1-wiif 3Tam —
omnpejesieHre OPOAMJIBHOIO TUTPA).

Texnuka nocesa mukpoghiopvi. lloceB TPOU3ZBOAAT B TpHU KOJIOBI C
KOHLEHTPUPOBAHHON JakTo30-nentoHHou cpenoit (JIIIC) mo 100 cm3 Boxbl B
KUKy, B 3 NpoOUpPKH C KOHIIEHTPUPOBAHHOM JAKTO30-TIENITOHHON cpeaon
(JITIC) — mo 10 cM3 BoAbl B KaXKIAYIO U 1O TpH IpoOupku ¢ oosikHOBeHHOU JITIC —
no 1 cm3 Boabl B kaxayto (JIIIC ¢ morutaBkamu).

[ToceB Mukpodopbl 0003HAYAIOT U KYJIBTUBUPYIOT IpH Temnepatype 37 °C
B TeueHue 24 4acos.

[Ipu moceBe MHUKPODIOPHI CTPOro CoOOJOATh ACENTHYECKUE YCIOBUSL.
PaGotarh BOMM3M CHUPTOBKH, BCe (MMUIETKH, TOPJIO MPOOUPOK, MPOOKU, Kpaii
yamku [leTpu) 00kurator B miiaMeHu CIIUPTOBKHU.

3aHaTHe BTOpOE.3aJaHusl.

1. Omnpegenuth 4YHCIO OakTepHii, IpOXKEH, TIIIeCeHe B BO3IyXe
KOHTPOJINPYEMOTI'O MOMEIIEHUS. J[aTh CAHUTAPHYIO OLIEHKY BO3yXa.

2. Onpenenuth O0ITyI0 MUKPOOHYIO 00CEeMEHEHHOCTh 1 cM3 BOJIBI.

3. OnpenenuTs KOJU-TUTP U KOJIU-UHIEKC BOABL. J[aTh CAHUTAPHYIO OLIEHKY
BOJBI.

4. 3anmcaTh Co/Iep)KaHNUE 3aHATHS B paOOUYIO TETPa/lb.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

ITopsinox BBINOJHEHUS

1. Omnpenenenne yncjia 0akTepuil B Bo3ayXxe.

KonmnuecTBO BBIpOCHINX KOJOHUM MOJCUYUTHIBAIOT Ha dyamke ¢ MIIA,
MOMECTHB €€ Ha TEMHOM (JOHE BBEPX JTHOM U TOJIB3YACH JIYIIOH C YBeTUYEHUEM B 4
— 10 pas.

Kaxnyto moJcuuTaHHyr0 KOJOHHIO OTMEYAlOT Ha JIHE YalllKu YEPHUIAMHU.
IIpu noacyeTe KOJIOHUI PEKOMEHYETCS MOJIb30BATHCS CUETUYUKAMMU.

[Ipu OGosnblIOM YuCIE KOJIOHMH M PABHOMEPHOM HUX paCIpECICHUU THO
yamky IleTpu nenst Ha deTsipe u 0oJiee OJIMHAKOBBIX CEKTOPOB, MOJICUUTHIBAIOT

YHUCJIO KOJOHUH Ha JABYX-TpEX CeKTopax (HO He MeHee, 4eM Ha 1/3 moBepXHOCTH



Yalllkh), HAaXOAAT CpeHee apU(PMUTHUYECKOE YHUCIO KOJOHMH M YMHOXKAIOT Ha
oO11ee KOJIMYECTBO CEKTOPOB BCEH YaIKU.

1.2 Onpenesienne ApoxKKel U MJIeCEHeil.

KonnuecTBO BBIpOCIIMX KOJIOHUMW IMOJCYUTHIBAIOT HA YaIIKE, ITOMECTUB €€
Ha TEMHOM (pOHE BBEPX JHOM M MOJIB3YSCH JYIOH ¢ yBenuyeHuem B 4 — 10 pas.

Kaxnyro noicunTaHHy10 KOJOHUIO OTMEUYAIOT Ha JHE YaIlKU YEPHUIAMM.

Komonun npoxckeil Ha chIBOPOTOYHOM arape b® MMEIT cephlil LBET €O
CTaJIbHBIM OJIECKOM, Ha IPYTUX cpefax — KOJOHUU 0exKeBaTO-KEJITOro IIBETA.

[InecHeBbie TpUOBI UMEIOT PA3IUYHYIO OKPACKY, MOBEPXHOCTH IMOKPHITHI
OYIUCTHIM MulienueM. KolndecTBO KOJMOHMM IUIECHEBBIX T'pUOOB M JIPOAOKEH
MOJICUUTHIBACTCS OT/CNIbHO. Pe3ynbTaThl mojicuera 3anecty B Tadauiy (dpopma 3).

®opma 3

O6vbext ananmza | KonmnyecTBO KOJIOHWI MUKPOOPTaHU3MOB CannrapHas
OIIEHKA

OakTepuii TIJIECCHEH TIPOAOKEH

1.3 CanuTapHasi olleHKa BO31yXa.
CaHuTapHyIO OLIEHKY BO3/yXa 1aTh COTJIACHO TaOJuIIe.

[IpumepHbIE MI/IKDO6I/IOJIOFI/I‘ICCKI/IC IMOKAa3aTC/In  JJIsI  ONCHKHW BO3AVYXa

IOMEIIECHUN

OOBekT OLIEHKA

aHanm3a
OTJINYHO XOpOILIO YIIOBJIETBOPUTENBH

0

KON-BO | KOJI-BO | KOJI-BO | KOJN-BO | KOJ-BO | KOJN-BO | KOJN-BO | KOJN-BO | KOJ-BO
OakTep | TieceH | OpOXOK | OakTepw | mileceH | ApoxoK | OakTep | IUIECEH | APOIKK
nui el e " el eil i eil eil

BbIpOoCcIINX Ha yamkax [lerpu

Boznyx 1o 20 - - 20 -50 1o 5 o 5 50-70 | o5 1o 5

LIEXOBBIX

MOMEILEHH

i

MPEATIPUST

ui

Bosznyx 1o 30 o5 - 30-70 [5-10 5-10 70-100 | 10-15 | 5-10

OCTaJIbHBI

X

MOMEILEHH

i

MPEATIPUST

ui

2. Onpenesienune o01en MUKpPOOHOI 00ceMeHeHHOCTH 1 ¢cM3 BOABI.




Jns  ompeneneHuss — oOmiell  MUKPOOHOM ~ OOCEMEHEHHOCTH  BOJIBI
MOJICYUTHIBACTCS KOJMYECTBO KOJOHHMA MHUKPOOPTaHM3MOB Ha damke [letpm c
MITA (1o onucaHHOM BBIIIIE METOJIUKE).

3. OnpeaesieHne KOJIM-TUTPA U KOJIH-UHIEKCA.

[IpocmoTpeTs OpOaUIBLHBIE COCYBI ¢ UcCIeayeMoi Boaou. [Ipu orcyTcTBUM
ra3a B IIOIUIABKaX W TIOMYTHEHHUS CpEIbl CYUTATh BOJOIPOBOIHYIO BOIY
CTaHJAPTHOM 1O KOJHU-TUTPY (KOJU-TUTP B 3TOM ciaydae Oonee 333 cm3). B cinyuae
oOHapy>XeHHUsS B OPOAWIBHBIX COCYJax IMPU3HAKOB OpOoKeHHS (ra3 B TIOIJIABKE,
MIOMYTHEHHUE CPEJIbl) KaIlIio 3a0pOIMBIICH KUIKOCTH CTEPHIIBHON TIETICH HAHECTH
Ha cpeay OHIO IITPUXOM B OTACIBHBIE CEKTOpa U3 KaXJAO0ro 3a0pOaMBIIETO
cocyna (2-i aram).

[ToceBbl 06003HAYNTH, TOCTABUTH B TepMOCTaT Ha 24 yaca mipu 37 °C.

Ecnu HeT XapakTepHOTo pocta Ha cpene DHIO (KOJOHHUU TEMHO-KPAcHOTO
[[BETa C METAJUTMYECKUM OJIECKOM UM 0€3 HEero, KpacHbIE UM PO30BbIE C TEMHBIM
IIEHTPOM, OECIIBETHBIE), CUATAIOT, YTO KUILIEYHAS MaJIOYKa OTCYTCTBYET B JAHHOM
00BeME BOJIBI.

(3-it sram). Ilpm Hamuuumm Ha cpeae DHIO TEMHO-KPACHBIX KOJOHHUH C
MeTaJUTMYeCKUM OJiecKoM M 6e3 Oi1ecka u3 HUX (C TpeX KOJOHUHN KaKJI0ro CEKTOopa)
JIeNaoT Ma3KH, OKPAIIMBAIOT 1Mo ['pamy W MukpockonupyroT. Eciam B Ma3kax u3
KOJIOHUI 0OHApYKUBAIOT MEJIKHE notmMopQHEIE, HECITIOPOBBIE,
rpaMOTPHIIATENIbHBIE TAJTOYKH, TO ONPEACNSIOT OKCHAA3HYI aKTHBHOCTD
OakTepuil U3 ITUX KOJTOHHUM (OKCUA3HBIN TECT).

N3 cexTopoB Ha cpeae DHAO CHUMAIOT OAKTEPHUOJIIOTMISCKON TETIeH 1mo 2 —
3 TeMHO-KpaCHbIE KOJOHMHM W HAHOCST IITPUXaMHU Ha CMOYEHHYIO PEaKTHBOM
dunpTpoBanpHyto Oymary. Ecinm nBer 6ymaru B MecTe HaHECEHHS OaKTepUaTbHON
MacChl HE M3MEHSETCS, TO OKCHJIa3HBIA TECT CUMUTACTCS OTPHIATEIBHBIM, a €CIU
Oymara CuUHEET B TEYCHHE | MHH. — TOJIOXHUTENbHBIM. Hamuume Ha cexTopax
cpenbl DHIO TEMHO-KPAaCHBIX KOJIOHMH TpaMOTPHUIATEIBHBIX TMajJo4yeKk, He

o6nanaionmx OKCHHaSHOﬁ AKTUBHOCTBIO, CBHUACTCIILCTBYCT O IIPHUCYTCTBUHU



CaHUTAPHO-TIOKA3aTeNbHbIX  OakTepud  Ipynmnbl  KHUIIEYHBIX  HAlO4YeK B
uccieyeMoM o0beMe BOJIBI.

Ecnu oOHapyXuBaloT TIpaMOTpULATENbHBIE OakTepuu, o00nanaroIme
OKCHUJAa3HON aKTHUBHOCTBIO, TO JAIOT 3aKJIIOUEHHE 00 OTCYTCTBHM B BOJI€ OaKTEpHid
IPYIIIBI KMIIEYHBIX TAT0YeK.

Ha okcuaasHyto akTUBHOCTH MCCIEAYIOT OECLBETHBIE U PO30BBIE KOJIOHUH,
BBIPOCIIME HAa CEKTOpax cpelabl DHAO (MpU OTCYTCTBHMM TaM TEMHO-KPACHBIX
KosoHuit). B ciaydae oOHapyxkeHussT B Ma3Kax  HECHopooOpa3yroumx
rpaMOTpUIIATENIbHBIX Naiouek. He oOnajgaromumx OKCUAa3HON aKTUBHOCTHIO,
JENAl0T MOCEB U3 2 — 3 KOJIOHUI Pa3HOro TUIIA C KaXKJIOTO CEKTOPA B MOIYKUJIKYIO
cpeay ¢ TIII0K030M M mHAukaTopoM BP u tepmocratupyrotr npu temnepatype 37
°C B teuenne 4 — 5 dacoB. Hamuuue KucmoThl M 00s13aTEIBHOTO Ta3a B Cpefie C
[JIIOKO30M TIOCTIE TEPMOCTATUPOBAaHUS B TedeHHe 3 — 4 4. TO3BOJISET JaTh
3aKJIIOYEHHE O MPUCYTCTBUHM B UCCIENYeMOM BOJe OaKTepui Tpymmbl KUIICYHBIX
najgouek. OTCyTCTBHE KUCIOTHI U raza JaeT OTPULATEIbHOE 3aKIIOUCHHUE.

JlanHbIe MO aHANIM3Y MOCeBa MUKPO(IOPH BOJOMPOBOAHON BOJIBI O(POPMHUTH

B BHUJ€ TaOJIUIBI U IaTh 3aKkiarouenne o coorseTcTtsuu €€ 'OCT.

OO0BeKT Oo0r1ee 3akiroueHne 0
HUCCIIEIOBAHUS KOJINYECTBO Tutp COOTBETCTBUHU
MHKpPOOOB B I'OCTy
OpOIHITBH. KOJIHA
lem3
BOIOIPOBOIHAS
BOZA

4. 3anucaThb cofep:KaHue 3aHATHUS B padouylo TeTpaab

KoHTposbHBIE BONIPOCHI

1. ITo kakuM MokazareyisiM MPOBOAST CAHUTAPHYIO OLIEHKY YUCTOTHI BO3/lyXa
B MTPOU3BOICTBEHHBIX I[€XaX MsIcOIepepadaThIBAIOMINX TPEITPUSTHIN ?

2. Tlo xakuM OaKTEPUOJOTUYECKUM TIOKA3aTENsIM OICHUBAIOT KadyeCTBO
BOJIBI?

3. Jlnis 9ero onpeaensoT KOJU-TUTP U KOJTU-UHACKC BObI?




JlabopaTopHas padora Ne9

Tema: MuxkpoOnos0rus HaBo3a.

Muxpodiopa HaBo3a. HaBo3 - 1eHHoe ynoOpeHue, MOBBIIIAIOIIEe
IJIOAOPOAME II0YB W YyIydllalmouiee UX CTPYKTypy. BBuay coaepxkaHus B HeM
3HAYUTEJIBHOIO KOJIMYECTBA OPraHUYECKUX COCIUHEHUW OH CIYXKUT XOpOIIEH
Cpenod uisl pa3BUTUSL CaNpPOPUTHBIX W HEKOTOPBIX MATOI€HHBIX MHUKPOOOB,
KOTOpbIE MOTYT B HEM [JIUTEIbHOE BpEeMsl COXPaHATh KU3HECTIOCOOHOCTH
(mosToMy CBeXMW HaBO3 B KaydecTBe ynoOpeHus He mnpumenstor). Cocrtas
MUKPO(IOpHl 00YCIOBJIEH TEMH BUAAMU MUKPOOPTaHU3MOB, KOTOpbIE OOUTAIOT B
KMILIEYHUKE )KUBOTHBIX.

B Hacrosiiee BpeMs MpUHSATHI JBa ClIoco0a XpaHEHUsI HaBO3a - B MITA0EIAX
U B  CHCHMAIBHBIX  TPaHIIESX-HABO3OXPAHWIMINAX, YTO  CIOCOOCTBYET
UHTEHCUBHOMY Pa3MHOKEHHUIO B HEM TEPMO(MIBHBIX MHKPOOOB, CO3JAIOLIUX
BBICOKYIO TEMIIEPATYPY, 32 CUET KOTOPOU NMPOUCXOAUT CAHUPOBAHUE HABO3a, T. €.
ru0eib MaTOreHHbIX MUKPOOOB M TIE€JIbBMUHTOB, YTO HEOOXOIHMMO B IPOBEICHHUU

l'IpO(l)I/IJ'IaKTI/I‘IGCKI/IX N O3J0POBUTCIbHBIX MEPONPUSITUN B OTHOIIICHHUH

MHQEKIIMOHHBIX M WHBa3UOHHBIX O0OJIe3HEH CeIbCKOXO3UCTBEHHBIX >KMBOTHBIX.
Takoit meron o0e33apakMBaHHUS HaBO3a Ha3bIBACTCA OHMOTEPMUYECKUM, OH
MOBCEMECTHO UCIIOIB3YETCS B d)KUBOTHOBOTUECKOM TIPAKTHUKE.

BbakTrepuu 1151 nepepadoTKu HABO3a

HaBo3 (0cob6eHHO poratoro ckoTa ¥ MoMeT JTIOMAITHEeH MTHIbI) UMEET OYeHb
BBICOKYIO IIEHHOCTh KakK YyJaoOpeHue. [JaBHBI BONpPOC TMpPU [MOBTOPHOM
UCIIOJIb30BaHUM HABO3a - KaK COXPAaHHUTh €ro arpoOHOMHUYECKYI II€HHOCTb
(rmaBHBIM ~ 00pa3oM, conepkaHue azoTa). llepen  mpuUMEeHEHHEM  HaBO3
HEOOXOIMMO KOMIIOCTUPOBATh WIJIM TepepadaThiBaTh €r0 CO CHEIHAIbHBIMU
MUKPOOMOJIOTUYECKUMHE T00aBKAMH.

[Ipemapatbl cepum Arpoctap — 3TO BBICOKOA(()EKTUBHBIE OMOIOTHUYECKUE
COCIMHEHUSI HAa OCHOBE CEJICKIMOHUPOBAHHBIX MHUKPOOPTaHM3MOB M 3H3HMMOB,
NpeJHa3HaYeHHble I TUIYOOKOM mepepadOTKM HaBo3a M I[OMETa B

WHTEHCHUBHOM CEIbCKOM XO3SMCTBE.




s Xo341iicTB, MCHOJB3YIOIIMX TUApPOCcMBIB. [Ipy  XpaHeHun B
pe3epByapax HaBO3 HMEET TEHACHIMI0O K oTcrauBaHuio. Ha moBepxHOCTH
oOpasyeTcsi KOpKa, >KUAKOCTh B IIEHTpEe U ocalok Ha aHe. Co BpeMeHEM O0CaJoK
3aTBEP/ICBACT, €r0 CTAHOBUTCS TPYJIHO OTKAuMWBaTh, U OOJIbIIAsg YacTb TOTO, YTO
OTKa4yaHO, SIBJISICTCS JKUJIKOCTBIO, KOTOpasi UMEET HAMMEHBIIYI0O arpOHOMHYECKYIO
1eHHocTh. ([IpomMbIBKa BOMOM YAaCTUYHO pemiaeT mpolaeMy ocajika, HO BCE PaBHO
IPOUCXOIAUT TIOTEPST arpoOHOMHYECKUX DJIEMEHTOB, OCTaMBaHWE Ha [HE, H
COKpalieHue oobeMa XpaHeHus).

dass oOpaGoTrkm B Oyprax, Tak KakK HaBO3 II€pEeMEIIaH C COJIOMOM,
TpedyeTcsi CMeCh MUKPOOPTaHU3MOB, CIIOCOOHBIX pa3jiarath JUTHUH U LEJUTI0N03Y.
TexHomOTHsI BHECEHUSI 3aBUCUT OT UMEHIeics TexHuku. HyxHo obecneuuTs B
OypThI MOCTYIUICHUE BO3/yXa, HEOOXOJUMYIO BJIIAXKHOCTh U YKPBITHE OT MPSMBIX
COJIHEYHBIX JIyuel B TeUeHUE 6-8 MecsIeB

JIns  TOpOMBINUJIEHHOTO  HUCIIOJB30BAHMS  UCIIOJNB3YIOTCS  CIELHAJIbHBIE
MUKpOOHOIOrHYecKre rpenaparsl. Beicokoe kauecTBO U 3 (PEKTUBHOCTE.

JeiicTBue OMOAKTHBATOpA:

+ YIy4IllaeT YCBOCHHE MUTATEIbHbIX BEUIECTB PACTCHUSIMU,

- CKIDKAIOTCA TBEpPAbIE 4YacTH HABO3a, U COXPAHSAKOT HX B JKUJIKOM
COCTOSIHUHU.

- peIoTBpaIiaeT o0pa3oBaHWe KOPKU Ha MOBEPXHOCTU BEIIECTBA U OCAJIKa
Ha JHE OTCTOMHUKOB.

- yaep>kuBaetcsi A30T B HABO3€,

- )KUJIKOCTh CTAHOBUTCS 00JIe€ TOMOT€HHOU

- YMEHBIIAIOTCS 3aTPAThl HA OTKAYKY W/WIIU TepEeMENTUBaHNE,

- yJIy4lllaeT pABHOMEPHOCTh paclpe/ieNIeHHs] HaBO3a MO MOJIsM,

- 3((heKTUBEH MPH BHICOKOH BIAKHOCTH HABO34,

- YMEHbIIAET HenpusTHbIM 3amax Ha 60 % (4TO OCOOEHHO BaXKHO MpPH
BHECEHUU HABO3a Ha MOJIS),

- IocJie yAoOpeHus macTOUI MO3BOJISET KMBOTHBIM BO3BPAILIATHCS PaHBIIIE

Ha JIyra, YJIy4lIalT alleTUT PoraTtoro CKoTa,



- 3HAUUTEJIbHO CHMU)KAETCSI KOJIMYECTBO MYX B CTOMIAX.

B Xxo3siicTBax, HMMEIONIMX W KUBOTHOBOACTBO, M PAaCTEHUEBOJCTBO
nepepabOTaHHbI HABO3 MOXET YAaCTUYHO 3aMeHuTh 10 30% MHUHEpaIbHBIX
ynoopenuit. CaMblil Tydiidii pe3ynbTaT AaeT NIPUMEHEHUE HaBO3a MPU HEIOCTATKE
azota. Taxke oH gA00aBiseT yriaepoa U HeOoblIoe KonuuecTBo (ocdopa (Kaiuii
He BHOcUT). HaBo3 nepepabaTriBaeTcst U cBexHil U ctapbiid. OOpaboTaHHBIN HAaBO3
o0nafaeT 1ONOJHUTEIbHBIMU MPEUMYIIECTBAMMU:

TpaauumoHHO KypUHBIA HABO3 CUUTAETCA HauboJee IEHHBIM, HO €r0 Hellb3s
OpUMEHSTh 0e3 mpeaBapuTelbHOM 00paboTku. buoakTtuBaTOop Arpo3sum o4eHb
XOpOILIO nepepadaThiBaeT €ro B GopMy, KOTOpas JIerko yCBauBaeTCS PACTEHUEM.

CBuHOM HaBO3 HauboJiee CIOXKEH JJii BTOPUYHOTO puMeHeHus. s Hero
€CTh CIIeMaIbHO pa3paboTaHHbIi npenapat Jlumacrap, KOTOPbIA MOKET paboTaTh
pU aHa3POOHBIX YCIOBUSIX Ha JHE pe3epByapa XpaHeHUs

Jist  JOCTHMXKEHUST BBICOKMX  pe3yJbTaToB  00pabOTKy HE0OXOIHUMO

IPOBOAUTH PETYIISAPHO.

Jdo3upoBku:
Kpynubii CBUHBHU Kpoauku Kypsi IIpenapara.
poraTbiii  cKoOT || (TOJIOB) (rooB) (rooB) B HeJIeII0
(ronoB) (xr)
10 100 2.000 2.000 0,05
20 200 4.000 4.000 0,1
50 500 10.000 10.000 0,25
100 1.000 20.000 20.000 0,5
200 2.000 40.000 40.000 1

IIpumepHbI# pacyer:

1 xopoBa mpou3BoAUT 35 Kr HaBo3a B JieHb. CBUHBS — 7 KT B JieHb. Kpoauk
nnu Kypuna — 50 Kr B rog.

Ha 100 kopoB noanep:xkanue — 35 kr (HaBo3 3a AeHb) X 100 ronos x 7 nuei
B Henenmo = 24500 kr mpuMmepHo paBHO 25 M. Ky0. Pacxom nmpemapata 25 xr x 20 T

=500 r. llena 775 pyOmneii.



Jlo3a mpenapara ajs HaBo3a, AJOOABMBILEroCs 3a Heaento cocrapiser: 20 T
Ha 1 ky0. M. HaBo3a KPC, kyp, kponukoB; 10 r Ha 1 ky0. M. HaBo3a CBUHBH (T. K.
CBUHOMW HaBO3 KHUKE KOPOBLETO).

Ilepen mnepBbIM NpUMEHEHHEM OHOAKTUBATOpAa HEOOXOJAUMO OUYHUCTHUTH
OTCTOMHUK OT HaBO3a, €CJIM 3TO HE BO3MOXHO JJIA 3acTapesblX 3arps3HeHUi
MOHO MPUMEHUTH MIOKOTEpAIuIo U3 pacueta 1 kr nmpenapara Ha 1 ky0. M. HaBo3a.

Cnocod mpuMeHeHusi: XOpoOIIO MepeMeniath He00XOAMMOE KOJIHYECTBO
BelecTBa B Bojie (Temmeparypoit otl5 mo 30 rpax. C), B cooTHomeHUu 1 4acth
BemectBa Ha 10 wyactedt Bojbl. MakcuUManbHO PaBHOMEPHO PACHPEACIIUTh
MOJIYYEHHBIH pacTBOpP B HaBO3€. XPaHUTh B CYyXOM, MPOXJIAJHOM MecTe, u3beras

mormagaHu:a IMPAMbBIX COJTHCUHBIX Hy‘leﬁ.



JlabopaTopHas padora Nel(

Tema: MukpoOH0JI0OTHS MSACA U UL

JlaGopaTropHoe ucciiefoBaHue MSICA U MSICHBIX IPOAYKTOB.

JlaBopaTtopHoe  HCCleAOBaHUE MsCA, CBHIPBIX  MSCHBIX  IPOJIYKTOB,
nonypabpuKaToB W TOTOBBIX MSICHBIX W3JACIMM MNPOBOAST MO METOJUKAM,
HU3J10KEHHBIM B JEUCTBYIOLINX CTaHJapTax u MHCTPYKIUAX.

bakTeprnoa0oruueckoe UCCieJ0BaHue MsIca U MICONPOAYKTOB.

baktepuosiornueckoe McCCieAOBaHUE MsAca U MACOMPOIYKTOB MPOBOASAT BO
BCEX CydYasX, MPEeIyCMOTPEHHBIX pazaenaMu 3, 4 u 5 Hactosuux [IpaBun, nms
pELIeHUs] BOTIPOCA UX UCIIOIb30BaHUS.

bakTepnonornyeckoe UCCie10BAHUE TaAKKE MPOBOASAT:

* BO BCEX CJIy4YasiX BBIHYKJACHHOTO y0Os >KUBOTHBIX HE3aBUCHUMO OT IIPUYUH
y0o0s1, B TOM YHUCJIE MPU OTPABIICHHUSAX WU TOJO3PECHUH HAa OTPABJIICHHUE sIaMH, a
TaK)Ke MPU MOJ03PEHUH, YTO MSICO MOJIYYEHO OT OOJIBHBIX KUBOTHBIX MIIU YOUTBIX
B COCTOSIHUU arOHUHU;

* IPU >KEITYJOYHO-KUIIEYHBIX 3a00J€BaHUSAX, MPHU TIKEIO MPOTEKAIOUIUX
3a00JIeBaHUSAX [IbIXaTEJbHBIX OpPraHOB, THOWHBIX HedpuTax, Hedpo3ax, MpU
CEeNTUKO-TTMEMUYECKUX  3a00JIeBaHUSAX, TpU OOHAPYXKEHUU CEPO3HBIX W
(UOPUHO3HBIX TEPUKAPIUTOB y CBUHEH, a TakKe MPH MOJO03PEHUM Ha HaIU4Yue
CaJIbMOHEIL,

* IPY yJaJCHUU KUIIEYHUKA W3 TYIIU TO3JHEE JABYX YacOB IOCIE YOOs
KUBOTHOTO;

*IpM HAJWYMA COMHEHHMM B OTHOLICHUM IPUTOAHOCTH Msca H
HEBO3MOYKHOCTH ONPEAECIUTh MPUTOJHOCTh €ro B IIHILY IIyTEM BETEPUHAPHO-
CaHMTApPHOTO OCMOTPA.

B 3aBucuMocTHM OT mpeanonsaraeMoro AuarHo3a M xapakTepa MnaToJIoro-
AHATOMHYECKHX  W3MEHEHWH Uit  OaKTepUOJIOTHYECKOTO  HCCICIOBAHMS
HaIpaBJAIOT: YacTh MBIIIILI Crubaress Wiu pasrubarens mepeiaHel u 3agHei
KOHEUHOCTEW TYIIW, MOKPHITYIO (acuueld IIUHON HE MEHee 8 CM, WIH KYCOK

JPYroil MbIIIIbl HE MeHee 8 X 6 X 6 cM; JTUMQaTUYECKHE Yy3Jbl - OT KPYIHOIO



pOraToro CKoTa - MOBEPXHOCTHBINA IIEHHBIA WM COOCTBEHHO MOJKPHUIHIIOBBIN U
Hapy>XHBIM MOAB3AOLIHBIN, & OT CBUHEH - MOBEPXHOCTHBIN LICHHBIA NOP3aIbHbINA
(mpu OTCYTCTBUM MATOJIOTOAHATOMUYECKUX U3MEHEHHUI B 00JIACTH TOJIOBBI U LIEH)
WIN TOAKPBUIBLOBBIN MEpBOro pedpa U HAJKOJICHHBIN; CENEe3€HKY, MOYKY, TOJIIO
MEYeHU C TMEYEHOUHbIM JUM(Oy3n0oM (MJIM TpU OTCYTCTBHUM JuMdoy3na -
KEIYHBIN My3bIph 0€3 kenuu). [lpu B3ATHM 4YacTH NEYEHM, TMOYKU U CEJIE3E€HKU
OBEPXHOCTh PA3pe30B MPHKUTalOT A0 oOpa3oBaHus crpymna. [Ipu uccinegoBaHuu
NOJIYTYUI WJIM YETBEPTUH TYII JIJISl aHaJu3a 0epyT KYCOK MbIIIIbI, TUM(paTHUECKuE
y371bl U TpyOuaTyto KocThb. [Ipu ucciaenoBanuu mMsica MEIKUX KUBOTHBIX (KPOJIMKH,
HYTpUU) W TMTULBI B JIa0OPATOPUIO HAMPABISAIOT TYWKH Leaukom. [lpu
UCCJIEIOBAHUHU COJICHOTO Msica, HaxoJsIerocs B 0o4ueyHoi Tape, OepyT oOpasiibl
Msica M UMeroIuecs TMM(paTudecKue y3Jibl CBEpXY, U3 CEPEeMHBI U CO JHA OOYKH,
a TakXKe MpH HAIUYMU - TpyOUaTyro KOCTh U paccoil. [Ipu moao3peHun Ha poxy,
MOMHMO MBIIIIIBI, TUM(PATHIECKUX Y3JI0B U BHYTPEHHUX OPTaHOB, B Ja0OpaTOpPHUIO
HAIPABJISIOT TPYOUaTYIO KOCTb.

Jlist  6aKTEepHOJIOTHYECKOTO UCCIENOBaHUS Ha JIMCTEPUO3 HAIPaBISIOT
TOJIOBHOM MO3T, IOJIIO IIEYEHU U MOUYKY.

[Tpu monmo3pennn Ha CHOMPCKYIO SI3BY, SMKap, 3JI0KAUYECTBEHHBINH OTEK JIJIs
UCCJICIOBAHUS HAMPABISIIOT JTUM(PATHUYECKUN y3€ll TOPaXEHHOTO OpraHa WIH
nmuMpaTudeckuii  y3en, coOuparmommii UMy ¢ MecTa  JIOKaJIHU3aluu
MOJIO3pUTEIBHOrO (hOKyca, OTEUHYIO TKaHb, dKCCyAaT, a y CBUHEH, KpoMme TOro,
MTOAYEITFOCTHOM JIMMGOy3e.

B3stele s uccnenoBaHus MpOOBI C  CONMPOBOJUTENBHBIM JJOKYMEHTOM
HalpaBJSIlOT B J1a0OpaTOpui0  BO  BIArOHENPOHMIIAEMOW  Tape, B
3aruIOMOMPOBAHHOM WJIM oOleyaTaHHOM Buje. llpu HampaBineHun npoO Ha
UCCIIEIOBAaHNE B TPOU3BOJCTBEHHYIO JaOOPAaTOPUIO TOTO K€ MPEANpPUATHS, TIC
npoObsl  ObTM  OTOOpaHBl, HET HEOOXOAMMOCTH UX OIedYaThlBaTh WU
mioMOupoBaTh. B CONMPOBOIUTENBPHOM JOKYMEHTE YKa3bIBAIOT BHUJ KUBOTHOTO
WU TPOJIyKTa, MPUHAIIEKHOCTh UX (aapec), Kakod Mmarepuan HampaBieH U B

KaKOM KOJIMYCCTBC, IMPUYMHY HAIIPpaBJICHHUA MaTCpHajada IJId HCCICAOBAHUA, KAKKUC



YCTaHOBJICHBl B TPOAYKTE W3MEHEHHs, MPEANOIaraeMblii JIHarHo3 M Kakoe
TpeOyeTcsi  MPOU3BECTH  HccienoBaHue  (OakTepuojoruueckoe,  (HU3MKO-
XUMHUYECKOE u T. 1.).
[Ipu ycraHoBieHUU JTa0OPATOPHBIM HCCIAEAOBAHHMEM HHQPEKIMOHHBIX OoJie3HEH,
IpU KOTOPBIX JKUBOTHBIX HE JOMYyCKalOT K YOOI, TyIly BMECTe CO INKYpOu
YHUUYTOXKAIOT, MIPOBOJIST BCE MEPONPUATHS, IpeyCMOTPEHHBIC
COOTBETCTBYIOLTUMHU HHCTPYKITHSIMH.

[Ipu oOHapyxeHuH B NpOAyKTax yOosi Bo3OyauTeneld HHPEKIHOHHBIX
Oone3Heil, Tymly W BHYTPEHHHE OpraHbl WCIONB3YIOT, Kak YKa3aHO B
COOTBETCTBYIOIIUX MyHKTaX HACTOSIINX [TpaBui.
Ecnmu B Tyme wunm opraHax OOHapy>KEHBI CaJIbMOHEIUIbI, BHYTPCHHHE OPTaHBI
HAMpaBJISAIOT HA YTHIM3AINIO, @ MSICO HAMPABISIIOT HA MPOBAPKY WK TepepaboTKy
Ha MsICHBIE XJIe0a MIi KOHCEPBBI B TIOPSAKE, KaK yKa3aHO HacTosmux lIpaBunax.

Ecnu B MblieyHoi TKaHW uiu JTUMQpaTHYECKUX y3Jax Oyaer oOHapykeHa
KUIIEYHAs] TaJo4yKa, TO MSICO HampaBliseTcs AJisi MepepadOTKHM Ha BapeHYIO WIH
BapeHO - KOM4eHyro KoioOacy. Ilpu BbIIeNEHWH KUIIEYHOW MaJOUYKU TOJIBKO W3
BHYTPEHHUX OPraHoB TIOCIEAHUE IMepepadaThIBalOT, a TYIIU BBITYCKAIOT 0e3
OTpaHUYCHU.

[Ipu oOHapyXeHUH B TIYOOKHX CIIOSX MYCKYJIATyphl WA JTUM(ATHICCKUX
y3max OakTepuil KOKKOBOW TPYMIbl, a TaKXKe THUJIOCTHBIX MHKPOOOB (B
OCOOCHHOCTM M3 TpPYNIbl MpOTEd), HO MPHU XOPOLIUX OPraHOJENTUYECKUX
MOKa3aTeNAX, CBUJETENBCTBYIOIMIMX O THHUJIOCTHOM pa3lOXKEeHUM Msca W
MSICOMPOAYKTOB, WJIM TPU HECBONCTBEHHOM MM 3allaxe, HE MCUYE3aoLIeM IpH
npobe BapKH, Takoe€ MSACO M MSACONPOAYKTHl HAMpPaBIsAIOT HA TEXHUYECKYIO
YTUIIU3ALUIO UIH YHUYTOXKAOT.

Jlo mosyyeHus: pe3yiabTaToB OaKTEPUOJIOTMYECKOTO HCCIEAOBAHUS MSCO U
CyONpOAYKTBI MOJJIeXKAT XPAHEHMIO B  HM30JUPOBAHHBIX  YCIOBUSX IpHU
temmneparype He Bbiiie +4(C.

Tema: MuxkpoOuoJiorus siui.



[Ipou3BOJICTBO  KaXJOro TMpOAYKTa OOYCIOBIUBAaET HEOOXOJAUMOCTh
XUMHYECKOT0, (PU3MYECKOI0 U MHKPOOMOJIOTMYECKOr0 KOHTpOJiA Ha 0a3e Bce
0oJiee MMPOKOTO PA3BUTHS HAYKH C TOM 1ETbI0, YTOOBI B MPOIECCE MPOU3BOICTBA
Bcerjga umenach HeoOxonumas uH@opmarus. be3 3Toro ceifyac HEBO3MOXKHO
CO3/1aBaTh HOBBIN IIPOAYKT.

Taxkum 00pa3om, Il BHEAPEHUS TEXHOJOTMYECKUX JIMHUN U BCEW HOBOM
IPOJYKIIMM HEOOXOIUM IEbIM Psii MEPONPUATUH MO KOHTPOJIO 32 KaueCTBOM,
KOTOpbIe B 0053aTEIBLHOM TMOPSAJKE JODKHBI MPUMEHATHCS MJI MOCTOSIHHOTO
cOOJIFOICHUST BCEBO3PACTAIOIINX TPEOOBAHUM K KAUECTBY MPOTyKIIUH.

XO0Ts 4epe3 TOProBIIO PEATU3YIOT KYpPUHBIEC siilla, HO B MPOAAXy MOTYT
nomnacTh siiia Apyrux BuioB nTuibl. [lo pasmepy, dbopme, IBETY CKOPIYIbI HE
IpeACTaBIseT OOJIBIINX TPYIHOCTEH pacro3HaTh T'YCUHBIC W WHIIOIIMHBIC SHIA.
Ocob6oe 3HaUYCHHE UMEET pa3/ieJieHNe YTUHBIX U KyPUHBIX SHI], UOO OYeHb YacTO
YTUHBIE 1A 3apaKEHbI CATIbBMOHEIIIOMN.

B cpennem kypunbie siina Becatr 50—60 1, ckopiaymna Oenoro wiu
KOPUYHEBOI'O 1IBETa, HA KOTOPOU MOPHI B OOJIBIIMHCTBE CIy4aeB MOXKHO YBUIETH U
HEBOOPY’KEHHBIM TJIa30M. B MpOTHBOMNOJIOKHOCTh KYPUHBIM SiI]JaM Macca YTUHBIX
60—70 1, ckopiyIia ¢ 3eJIEHOBAaTHIM OTTEHKOM, TJIajiKasi, OJecTsIas, KaXeTcs, 9To
NOKpBITA MAcCJSHBIM HaJETOM, MOpPbl Ha CKOPJIyIE€ HE BHUJIHBI HEBOOPYKEHHBIM
riazoM. OJTHAKO 3TH Pa3IUyusl HE BCET/a MPOSBISIOTCS YE€TKO HACTOJBKO, YTOOBI
Ha OCHOBE OOBEKTHBHBIX OCOOCHHOCTEH pa3IMYUTh MEXIy COO0W KypUHBIE H
yTuHbIe siiina. OAHAKO B COCTaBE CKOPJIYIbI UMEIOTCA pa3inuyus (B OCHOBHOM HE
CBSI3aHHBIE c KOPMJICHUEM). Ilo METOly
Bert3ena (1967) ¢ momompio (GOTOMETPUN OMPENEISIOT COJACP)KAHUE MarHus B
ckopayne. llonmydeHHbI pe3ynbTaT MO3BOJISIET PA3JIUYUTH YTUHBIE U KyPUHBIE
gififa. Pa3zpaboTtan MeToa ompenesieHHs] YTHUHBIX U KYPUHBIX SIMIl Ha OCHOBE
CEPOJIOTHYECKOTO aHanmm3a coctaBa 6enka. [Ipu Takom aHanmM3e MOKHO JOCTUTHYTh
pe3yibTaTa ¥ B TOM Cllydae, €CIHU SHI0 TMOABEPTHYTO HEOOBINON TEIIOBOM

obpaboTke.



[IpocBeunBaHue, OMMCAHHOE BBIIIE, MO3BOJSET OMPEACIUTH pa3Mep IyTH,
COCTOSIHUE Oenka u JKEJITKa.
Kontponbs kaudecTtBa suil BKIOYAET M ompenesieHue ¢akra moiiku sui. [lpu
MPOCBEYMBAHUM  yJIbTPA(PUONETOBBIMU JIydaMU cKopiyna (IroopecuupyeT
KpacHBIM M TOJyObIM 11BeTOM. Ha Hell MokHO HaO01aTh CEphIe MATHA, C KOTOPBIX
OBLTO CMBITO 3arpsisHeHuE. J{0BOJIBHO pe3yJIbTaTUBHO MOXKHO MCIOJIb30BaTh METO/I
NOTPYKEHUSI SIMI] B PACTBOP KPACOK, KOTJa OKPAIICHHYIO KYTHUKYJIY MOXHO
OTJICJIUTh OT M3BECTKOBOM CKOPJYIBI, €CJM A0 ITOr0 OHAa HE ObLIa CMBITa TPH
MOMKe (B TAKOM CJTydae 3TO MECTO HE OKPaITUBACTC).

[Tocne pa3buBanus siiilia OpPraHOJENTHYECKUM TIYTEM OLICHUBAIOT €ro
cogepxkuMoe.  OmpenensitoT  MOKa3aTeldu  ChIpOro  fAillja:  I[BET,  3amax,
KOHCHUCTCHIIUIO, TIOCJieé BapKu sdlla BCMATKY O3 100aBiIeHUS COMM —
COOTBETCTBHE BKYCa, IIB€TAa W 3amaxa TpeOOBaHMUSIM CTaHJapTa WU OTMEYaroT
KaKue-JIM00 OTKJIIOHEHHUS OT HUX.

VYnenpHas TJIOTHOCTH TPEACTABISECT OJWH M3 XapaKTePHBIX (PU3MUECKUX
CBOWCTB fiilla, 3HAHUE KOTOPOTO CIYKHUT JOMOJHUTEIBHBIM IIOKa3aTeJIeM IMpHU
ompenesieHnH KadecTa. [loslydeHHOE COOTHOIICHHE MEXIYy 00hEeMOM M Maccoit
YKa3bIBACT HA MW3MCHEHME KAYECTBCHHBIX IIOKa3aTesie suma. Y IeIbHYIO
IUIOTHOCTH OMNPEACIISIOT CISAYIONIUM 00pa3oM: SMII0 B3BEIIMBAIOT C TOYHOCTHIO
JI0 COTOM JIOJW rpaMMa, OIPEACISIIOT ero 00beM Ha OCHOBE 00heMa BBITCCHEHHOM
BOJIbI M MACCy SIHIIA JIETIAT Ha ero 00beM. Y ICNIbHYIO TNIOTHOCTh OeJTKa MIIH JKEJITKa
ONPEACISAIOT TOCe TOMOTECHM3allMU aHAJIU3UPYEeMOTO MaTepualia C IOMOIIbIO
puOOpa yACIbHOM TNIOTHOCTH.

O BO3pacTe fiila MOKHO CYyJIUTh IO UHAEKCY KenTka u 0enka. Coaepxrumoe
SUa BBUIMBAIOT HA IUIOCKOE CTEKJO. JKENTOK CBEXero sima COXpaHSET CBOM
KpYIJIbI BHUJ, HE pa3jJMBACTCAd M JIUIIb HAa HEOOJIBIIOW IUIOMIAJAM OKpPYKaeTCs
OeJIKOM, B KOTOPOM MOKHO OTYETIMBO PA3rPAHUYWThH TUIOTHBIA W JKUJKUNA CIIOH.
NHpekc  siiiia  ompenenstoT Mo BBICOTE  (BBICOTOMEPOM) M IITUPHUHE

(WITaHTeHLIMPKYJIEM) pa3IUTOro Ha CcTekie sgiia. Jnga pacueta wuHAEKca



HCIIOJIB3YIOT CJIEIYIOLUIME COOTHOIICHMS: MHIEKC JKEITKAa — BbBICOTA: IIMPHUHA;
MHJIEKC OeJika — BBICOTA IUIOTHOTO OEJIKa: Cpe/IHsIs ITUpUHA.

JUist mydnieit oLleHKH pe3yabTat u3Mepenus ymHoxaroT Ha 10 000.

Bennuuny pH Oenka u KeilTka ONpeAenstoT OTIEIbHO. 32 HM3MEHEHUEM
COJIEP)KUMOr0 SIla MOXHO MPOCJIENUTh HAa OCHOBE OIpeiesneHust Kodpduirenta
npenomienus. Ha ¢akrtuyeckuili Kod(pPUUUMEHT NPEeTOMIICHHUS BIUSET MHOTO
(dakTopoB (coaepxaHue BOJABI, yleJdbHAas IJIOTHOCTh, BO3pacT siuma W T. II.).
[Tony4yeHHslii KOAOUIMEHT MOXHO HCIHOJIB30BaTh TOJBKO JJISi CPABHEHHS SIHII
OJIHOTO BHJA W Bo3pacTta. M3MepeHue mnpousBOAiT pedpakTroMeTpoM ABBE C
UCIOJIb30BAaHUEM HATPUEBOM JaMIIbI.

OmnpeneneHne OKpacKu >KEITKAa B OTIEIBHBIX CIydasX Tak:ke HEO0OXOIUMO
JUTSL OLIEHKH KadyecTBa su1a.

[Ipu ananmmze kauvecTBa SHIENPOAYKIUU (MeEJaHXa, SIMYHOTO TOPOIIKA)
OTIPEJIEIISIIOT OPraHOJENTHYECKUE MTOKa3aTeIH.

[Ipoba perynupyeTcsi NpeanucaHusIMU JCHCTBYIOMIMX CcTaHAapToB. Jlis
71a00paTOPHOTO aHaNIM3a MEepes MPOBEJCHUEM OPraHOJIC-THUYECKOr0 aHalIu3a U3
B3SITOM MPOOBI TOTOBAT BOJHYIO AMYIbcHIO. Jljig 3T0ro K 20 T SIMYHOTO MOPOIIKA
no6asisor 60 MII BOJBI, BCE PACTBOPSIOT M OCTaBIAIOT Ha 15 mMuH B mokoe. be3
n00aBICHUS JKUpa OSMYJIbCHIO TIO/KAPHBAIOT Ha CJa00OM OTHE TOPEIKH.
[IpoxxapeHHbIi 00pa3zell mociie OCTBHIBAaHUS JIO KOMHATHOH TeMIepaTyphl
ananmsupyercsa. Heobxoammo ompenenuTb, WMEIOTCS JIM OTKIOHEHHUS TMIpH
NPOU3BOJACTBE IMOpOIIKa: ero oOpaboTke (macrepu3alvv) U HM3TOTOBICHUU
(pacnblIEeHUN).

ITocie acTepu3aluu JKUIKOU SIMYHOU MacChbl HEOOXOIUM
KOHTPOJIb KOJUTOUAHOTO cocTosiHUs. [Ipum OTKIOHEHMH OT pexuma 00padoTKu
MOXET HWMETh MECTO OTMpeeieHHAasT KOarylsalmus TMPOAYyKTa. ITOT JedEeKT
rnacTepusaluu MOXHO YCTAaHOBHTH Ha OCHOBE CPAaBHEHHUS IMOKa3aTesield BSI3KOCTH
J0 U TIOCJIEe TEepMUYECKOM 00paboTku. BS3KOCTh XKHUAKUX SHIENPOIYKTOB
LEJeCO00Pa3HO M3MEPSTh POTALMOHHBIM BHCKO3UMETpoM. Jlist 3TuX ke 1enen

MOJKHO HCII0JIBb30BaTh OMPCACIICHUC COACPIKAaHUA paCTBOPHUMOI'O CyXO0ro BCIICCTBA.



[loka3zaTenb pacTBOPUMOCTH SIMYHOI'O MOPOIIKA MOXHO HCIOJB30BATh JJIS
oOHapy>XeHHs MNPOU3BOJACTBEHHOro Jnedexra. B wmensx mnonydenus Oosnee
JOCTOBEPHBIX PE3YJIbTaTOB ObUI pa3pabOTaH OPUTHMHAIBHBIA METOA: TOTOBST
pacTBOp SIMYHOI'O MOPOIIKA C M3BECTHBIM COJEP)KAHMEM MOPOIIKA, OMPEAESIOT
kod(ppunmueHT TmperomiieHUs pedpakTOMETpOM U MO HEMY KOJHYECTBO
pPacTBOPEHHOI0 cyxoro BemiecTBa. Ha OCHOBaHMM MOJYYEHHOIO MOKa3aTes
PAcCCUMTHIBAIOT MPOLEHT PACTBOPEHHOTO IMYHOTO MOPOIIIKA.

O¢ddexTuBHOCTD MacTepu3aluy SIMYHOM MAaCChl, KPOME TEXHOJIOTMYECKOTO
KOHTPOJIS, LEeIeco00pa3HO MPOBEpUTh M JPYTMMHU CIOCOOAaMM, HampuMmep,
UCIOJIBb3Ys o0y ¢ anbda-amuiiaszoil (Temnosas 00paboTKa MOBpEXKAAET aMuiasy,
coziepkaliyrocs B 1eiaoMm siiie). CienoBareiabHo, €Ciu TeroBas o0paboTka Oblia
cooTBeTcTBYIOIEH (HE MeHee 64°C B TeueHue 2,5 MHUH), TO U3 MACTEPU30BAHHOM
npoObl HENb3sl BBIACTUTH aMuiazy. OTOT METOJ KOHTPOJIS OYeHb MpOCT H
OCHOBBIBAETCS Ha TOM, YTO alb(a-aMuia3a pazjiaraetT Kpaxmal, KOTOPbI HE JaeT
XapaKTepHYIO0 HOAUCTO-KpaXMaIbHYIO I[BETOBYIO PEAKIIHUIO.

Bo Bpemsi xpaHeHus B MeNaHXe B SIMYHOM IOPOIIKE MOTYT MPOUCXOIUTH
HE)KellaTeIbHbIE XUMUYECKHEe U MUKPOOMOJIOTHYECKUE M3MEHEHHUsS, B PE3yJbTaTe
KOTOPBIX MMPOUCXOAUT pacmaj 6enkoB u kupoB. O mporeccax OKUCICHUS KUPOBOM
¢da3pl MenaHka WM SUYHOTO MOPOIITKa MOXKHO TOJYYUTh MPENICTABICHUE MTyTEeM
OTIPEJICIICHHS KUCIOTHOTO U IEPEKUCHOTO YHCET.

[Topua su1; MOKET MPOUCXOAUTH OT YUCTO (PEPMEHTATUBHOIO Tpoliecca 0e3
OpUCYTCTBUSL ~ OakTepuil  WIM  OT  NPOHUKHOBEHHMS  Yepe3  CKOPIYIy
MUKpoOpranuzMoB. @DakT MOpYM yCTaHABIUBAIOT IpocBeunBaHueM. Ilocie
pa30uBaHuA 1A aHATTM3UPYIOT BHYTPEHHEE COACPKUMOe. MUKPOOHOIOTHUEeCKI I
aHaIM3 OOBIYHO NPOBOAST B COOTBETCTBHM C METOJAMU MHKPOOMOJIOTHMYECKOIO
KOHTPOJISL IPYTUX MUUIEBBIX NPOAYKTOB. I[loceB Mpou3BOAT HA ANEKTUBHON WU
CEJICKTUBHOM MUTATEJIBHON CPE/ie U3 JKEJITKAa WK OellKa, a TaKXKe U3 UX CMECH.

Haubonee pacnpocTpaHeHO 3apa’k€HHE CKOpJIYINbl SULl B OCHOBHOM
cMelmaHHod  mukpodaopoir  3HTepoOakTepuil:  Pseudomonas, Alcaligenes,

Aeromonas, Micrococcus, Bacillus. 3aponbiiu 6aktepuii TpoXoAsT yepe3 MOopbl



CKOPJIyIIbl W MUKpPOTPELIMHBI, a TaKXKe IMONaJaloT BHYTPb B pe3yibTaTe
HEMpaBWIbHOW  00paOOTKM  (HEKBaIM(pUUUPOBAHHAS MOMKA, IOBPEXKACHHUE
KyTUKYJbI). 37€Chb HAyMHAETCS NEPBOE Pa3MHOKEHHE MHUKPOOPTaHU3MOB, B
pe3ysibTaTe KOTOPOrO B OCHOBHOM PAa3MHOKAIOTCS TPaMOTpHULaTeNIbHbIE OaKTepuu.
Kakue nomynsinuu, Kakue THUJIOCTHBIE OakTepuu OyAyT pa3BUBAThCS, 3aBUCUT OT
YCIIOBUI XpaHEHHUs], U MPEXKJIE BCETO OT TEMIIEPATYPHI.

[Tpu temnepatype a0 30 °C npexae Bcero pazmHoxatorcs Pseudomonas, u
TeM ObicTpee, dYemM Huxe Temneparypa. [lpu Bbicokoil Temmeparype
pasmHOXkatoTca Acinetobacter, a mpu temneparype okoio 37 °C rocnoicTByouen
daopoit cranyt OGaktepuu Coli. B mporecce XpaHeHHs CHUXKAETCS aKTUBHOCTH
BOJIbI, YTO MPEMSATCTBYET PAa3BUTUIO TPaMOTPUIATEIBHBIX OaKTepHuil, MOITOMY
OMSITh HA TEpeJHUN IUIaH BBICTYMAOT Oonee croiikue Micrococcus. OmgHako
pa3BuTHE OaKTEepUil MPOUCXOIUT HE BCeraa, MO0 OaKTepUIIUIHbIE BEIIECTBA OeiIKa
(HanpuMep, KOHATBLOYMUH) MOJABISIOT POCT IPaMOTPHUIIATEIBHBIX OaKTEPHil.

Bmecrte ¢ TemmnepaTypoil Ha pazMHOXEHUE OaKTepUl BIMSIOT BIAKHOCTH U
cpena xpanenus. Tak, mpu OoJjiee MPOJODKUTEIBHOM XpaHEHHHM OeJoK siia
pacIuiblBaeTCsd U JKEITOK COINpHUKacaercs co ckopiaymoid. Ha mecte koHTakTa
0COOEHHO JIETKO pacTyT MUKPOOPTaHU3MBI HIIK 00pa3yeTcs MIECEHb.

Bce Buabl MUKpOOHOTO pa3iioKeHUs] TPUBOIAT K XapaKTEPHBIM U3MEHEHHSIM
B OeJIKe, KOTOpBIE JIETKO 3aMETUTh MPH MPOCBEYMBAHUYN WM pa30MBaHUU SHIIA.

3eneHoe THUEHHUE BbI3bIBaeTCA MHUKpoOamu rpymmbl Rseudomonas. B stom
ciiydae 0esIoK CHIIbHO (UII0OpeCcUpyeT MO yAbTPa(pHOIETOBBIMU JTyUyaMHu.

KpacHoe rHueHne 3aMeTHO NpU MPOCBEYMBAHUU B BUJE KPACHON OKPACKH.
N3 sTux sui B OOJBIIMHCTBE CIy4aeB MOXXHO BblenuTh Oaktepun Coli miam
Ipyrue BUIBI dHTepoOakTepuil. benoe rarenune Be3bIBatOT Micrococcus. benok u
KEJTOK CMEIIMBAIOTCS Mexay coOoil. IlpoTeonutuueckue OakTepuH, KOTOpHIE
IPOLYLMPYIOT CEPOBOAOPOJ], OOpa3yroT dYepHoe rHueHue. Yaie Bcero 3aech
rpymnnsl Proteus.

Jlunonutnueckue  Buabl  (Pseudomonas u  otaenbHbie  Bacillus)

BbIPa0aTHIBAIOT XapaKTEPHbIE apOMATUUECKHUE BEILIECTBA.



B oTmenbHBIX cilyyasx B fAWla MPOHUKAIOT M PA3JIMYHBIE ITATOTNECHHBIE
OakTepuu.

B nanHOM ciywyae paccMaTpuBAaIOTCS TOJIBKO T€ MAaTOr€HHbIE BO30YIUTENU
00Je3HEeN, KOTOpbIE BCTPEYAIOTCS B SIMI[aX U TMPEACTABISIOT UHTEPEC C TOUYKH
3pEHHUS 3IPAaBOOXPAHECHHUS.

Yacro dilna 3apa)karoTcs pa3inyHbIMU CaIbMOHEUIAMU. B KypuHBIX sinax
uHora BcTpeuaroTcss Salmonella sgallindrum wnu ee npyrue Buibl, B TO BpeMs
KaK B YTUHBIX U T'YCHHBIX fillax yaiie oOHapyxxuBatoT Salmonella typhimurium.
Xots k Buay S. gallina yenoBedyeckuil opraHu3M MalO4yBCTBUTENICH, HO B SMIIax
CBIPOTO MOTPEOIEHUST HE JOJKHO OBITH TOr0 BUAA CalbMOHENT (B MalOHE3ax,
Kpemax u T. 1.). K TsOKenbIM MOCIeACTBUSM MOKET MPUBECTH UTHOPUPOBAHUE
CaHUTAPHO-TUTMEHWYECKUX TpeOOBaHMM, KOTJa 3apa’keHHble sHla TOocie
IPOCBEYMBAHMS B XO3ICTBE HAIPABIAIOT HAa PEAM3ALMI0 B KAYECTBE MHUILEBBIX
auil. B Takux sinax cpeau  MUKpPOQIIOpPHl  MOTYT OBITh  CAJIbMOHEIUIBI,
BBI3bIBaIOIME 3200JI€BaHIE YETIOBEKA.

becuucnenHoe 4MCciIO0 HAyYHBIX COOOIICHHH CBHUIIETEIBCTBYET O TOM, YTO
IpU yHOTPEOJICHUH YTUHBIX ULl BO3MOKHBI MHUILEBbIE OTPABIICHUS.

Ha ocHoBe mnpoBeneHHBIX HCCIEIOBaHWM B BeHrpum yCTaHOBIEHO, 4YTO
CaJIbMOHEJIBI C MIOBEPXHOCTU CKOPJIYIIBI siilja B T€U€HUE 24 4 MOTYT IPOHUKHYTh
B XKE€NTOK. BO MHOTHX CTpaHax 3alpelieHo UCIO0Jb30BaTh YTUHBIE SHIIa B KAUECTBE
MUIIEBOTO MpoaykTa. TemmoBas oOpaboTKa C TMOBBIMIEHHOW TEeMIEpaTypord He
rapaHTUPYET OT OTPABIICHUS.

CornacHo HaOMIOACHUSM JaXke IpPU YINOTPEOJICHWH B MUILY MOHKapEHHOU
SAVYHMIIBI U3 YTUHBIX UL BO3MOXKHO IIUIIEBOE OTPABJICHUE.

SAiuenpoaykTel (MeNaHX, SUYHBIA MOPOIIOK) TaKXKe MOTYT COJepXkKaTb
pa3IMYHbIE MHUKPOOPraHWU3Mbl. bakTepuosiorMdeckas 4YHUCTOTAa JTUX IPOAYKTOB
JOJKHA IPOBEPATHCS NOCIIE 3aBEPIIECHUS UX TPOU3BOICTBA.

Banunna ntuubero Tyoepkyie3a MOXKET HaXOAUThCA B siiiiie. OHa BbI3bIBACT
3a00JIeBaHUE Yy YEJIOBEKA, HO U3BECTHBI TAKUE IMYOIMKAUU, KOTOPbIE OJTHO3HAYHO

MOATBEPIKAAIOT 3a00JIeBaHUE Ye0BeKa OT OarmLisl — Micobacterium avium.



3a0oneBaHue NTHYBUM TYOEpPKYJI€30M Kyp-Hecylllek B BeHrpuu Bctpeyaercs
TOJIBKO Y TIOTOJIOBbSI B JINYHOM IPUYCaAeOHOM XO35HCTBE.

VYcTaHOBNEHO, YTO B HAayaJdbHOM CTaAuMM OCTPOro 3aboieBaHus MpuU
OTCYTCTBUHU NATOJOTMYECKUX M3MEHEHHMH B SUYHUKE YaCTO HAXOAATCS OaKTEpHUH
TyOepkyne3a. [Ipu xpoHHyeckoM Xapakrepe OOJIE3HU CHUXKAETCS SIMIEHOCKOCTb
WM TOJHOCTBIO MPEKpPalIaeTcsi, MO3TOMY MPOHUKHOBEHUE B SIHIO BO30YyIUTENs
0one3HH B O3TO BpeMs HaOmogaeTcs BecbMa peako. Sina ot GoJIbHBIX
TyOepKyJIe30M Kyp-HECYHIEK IpPU HX CBIPOM YNOTPeOJEHUH MOTYT BbI3BATh
3apakeHue noTpeOuTeN.
B uensx mnpeaymnpexieHus 3apakeHus fAilla OT OOJBbHOTO TOroJIOBbS KYP

3allPCHICHO PCAJIN30BATh TAKUC HﬁIIa.



JlabGopaTopuas padora Nell

Tema: MukpoOH0JI0rust MOJIOKA M MOJIOYHBIX IIPOAYKTOB

Onenka xkayecTBa Mojioka. J[Jig OLIEHKM KadyecTBa MOJIOKAa OepyT CPEeIHIO0
npo0y B komuuectBe 250 M. Ilepen B3siTueM 1poO MOJIOKO TIIATEIBHO
NepeMeNIBalOT B €MKOCTAX MYyTOBKOM. [IpoObl Mosioka OGepyT MmeTaminyeckon
WIM TJIaCTMAccoBOM TpyOkoi aumamerpoM 9 mm. Ilpu B3siTHHM TpOoOBI MOJIOKA U3
pPa3HBIX MApTUA TPOOHUK KaXABIM pa3 HYKHO MPOMOJACKUBATH HMCCIIECIYEMbIM
MoJIOKOM. Basteie mpoOsl oxnaxaatoT a0 2-4 C. Ilpu stoil Temneparype OHH
COXpPAHSIOTCA B TE€YEHHUE JBYX CYTOK. Jlns Oonee MIUTEIBLHOTO XpaHEHUs Npoo
mosioka k 100 mi monoka mobasisitor 2-3 karau 30 %-HoM mepekucu BoJ0po/a.
MoJ10K0, KOHCEpPBUPOBAaHHOE XMMUYECKUMH BEIIECTBAMHM, HEJIb3s MCCIEAO0BAThH Ma
KHUCIIOTHOCTh U OaKTepHUaIbHYI0 00CEMEHEHHOCTb.

[Ipumech B MOJIOKE BOJIbI MOKHO BBISIBUTH ¢ TTOMOIIBIO MPoOsI [ToxenscoHa.
Jns uccnenoBaHus B NPOOUPKY HAIMBAlOT |1 M HCCIEIyeMOro MOJIOKa,
npuOaBisioT 2 kKarmmu 10 %-Horo pacTBopa XpoMoBoOKucioro kaimus u 1 mi 0,5 %-
HOT'O PacTBOpPa a30THOKHCIIOTO cepedpa. [Ipodbupky ¢ coaepKUMbIM BCTPSIXUBAIOT.
KOoHIMIIMOHHOE MOJIOKO OKpAaIIMBAETCS B JMMOHHO-)XKEJITHIA LIBET, a MOJOKO,
paz0aBiIeHHOE BOJIOM,- B KHPIHYHO-KpACHBIM. UTOOBI ONpeaeiIuTh KOJUYECTBO
N100aBIEHHOM K MOJIOKY BOJIbI, UCCIIENYIOT KUP.

Omnpenenenue xupa (I'OCT 5867-69). [lnsa onpeneneHus CoAep:KaHus Kupa
B MOJIOKE HCIOJB3YIOT cepHOKUCIOTHBIM meton (I'epbepa). Ilom neiictBuem
KpPEMKOW CepHOW KHCIOTHl BMECTE C OelIKaMH MOJIOKA pacTBOpSAETCS 000J0uYKa
KUPOBBIX IIAPUKOB, B PE3YJIbTATE YETO BBIACISAETCSA XKUP B UUCTOM BHJIE. 3aTEM C
MTOMOIII0 U30aMUJIOBOTO CIIUPTA U IIEHTPU(PYTOBAHUS €TO OTIEISIOT OT MOJIOKA U
KOHIICHTPUPYIOT B TPalyipOBAHHON YaCTH KUPOMEPA.

[Ipu ompeneneHnn KOJWYECTBA KHUPAa HEOOXOAMMO CTPOTO COOJIOJATH
MOCJIeI0BATENIbHOCTh B MCIOJIHEHUM Ollepaluii, ocodoe BHUMaHUE oOpamjas mna
COOJTIO/ICHHUE TIPABUIJT TEXHUKH 0€30TTaCHOCTH.

B uncTeie xKupomepbl, MPOHYMEPOBAHHbIE U YCTAHOBJICHHbBIC B IUTATUBBI,

BJIMBAIOT ABTOMATHUYECKOW NHUNETKOM mno 10 My KpenkoW CEepHOW KHUCIOTHI



(mnotHocty 1,81-1,82), moTtom cnenuaibHOM nuneTkoil mobapnsioT 10,72 mna
XOpOIIO MepeMENIaHHOr0 MoJIoKa. MOJIOKO Halo BJIMBAaTh MO CTEHKE XUPOMeEpa,
CTapasch HE CMEIIMBATh €ro C CEPHOM KHUCIOTOM. 3aTeéM aBTOMAaTUYECKOU
MUIETKON puOaBIstoT emie 1 Mt m3oammiioBoro crupra (twrotuocts 0,810-0,811)
U 3aKpbIBAIOT JKUPOMEPHl CYXMMH PE3MHOBBIMH mpoOkamu. Kupomep c
COJIEP>KUMBIM BCTPSIXUBAIOT JI0 MOJHOTO PacTBOpPEHUsl OEJIKOB. 3aT€M €ro CTaBHUT
npoOKOH BHU3 B BOASHYIO OaHto npu temmeparype 65 C Ha 5 muH. BeinyB 13 6anu
U 00TepeB MOJIOTEHIIEM >KUPOMEpP, BCTABJISIOT B MAaTPOH LEHTPUPYTHU MPOOKOH K
nepugepu U LEHTPUPYTUPYIOT B TEUYEHHME S5 MHUH CO CKOpPOCTHIO OO/MHH.
XKupomep cHOBa MOMEIIAIOT B BOJASIHYIO OaHiO Ha 5 MuH nipu temmneparype 65 C.
3areM C MOMOIIbI0 BUHTOOOPA3HBIX JBUKEHUU MPOOKM YCTAaHABIMBAIOT CTOJOUK
Ha JICJICHUAX Kbl ¥ OTCYUTHIBAIOT 1O HUKHEMY MEHHCKY COJEp’KaHUE KUpPA B
NPOLIEHTAX.

Onpenenenue 4uCTOTHL. UYHMCTOTa MOJIOKA  SIBISIETCA  MOKa3aTelieM
CaHUTapHBIX yclioBui Ha pepme. Ee onpenenstor ¢ nomomnisio mpubdopa "Pexopa",
yepe3 KOTophlid GunbTpyroT 250 M MOJIOKa, a 3aTéM CpPaBHUBAIOT OCAJOK Ha
bunsTpe co cnernuaibHbM dTagoHoM (I'OCT 8218-56) (puc. 1).

Puc. 1. Dranon a5 onpeneseHus: CTENEeHU YUCTOThI MOJIOKA!

1 - monoko uucroe (I rpynma); 2 - cnerka 3arpsasuenHoe (II rpymnma); 3 -
3arpsizaenHoe (III rpynma).

B 3aBHCHMOCTH OT KOJMYECTBA 3arpsi3HEHUN MOJIOKO IO CTEIEHH YHCTOTHI
JENAT HA TPU TPYMIIBL:

I rpynma - Ha QUIbTpe HET BUAMMBIX 3arpS3HEHUI - MOJOKO IO YHUCTOTE
XOPOILEro KauecTBa;

Il rpynmna - Ha QUIBTpEe MMEIOTCS OTAETBHBIE YACTHUIIBI TPSI3U - MOJIOKO
YIOBJIETBOPUTEIBHOIO KA4€CTBA;

I rpynma - Ha GUIBTPE MHOTO TIpUMECei (BOJIOCKH, YaCTUIIBI TTOJACTHIIKH U

T. I[.) - MOJIOKO IINIOXOI'0 Ka4€CTBA.



3arps3HEHHOCTh MOJIOKA, HAJOCHHOI0 KaXIOW JOSIPKOM, OMpenemsioT He
MeHee Tpex pa3 B Mmecsil. OOpas3ibsl QUIBTPOB C ykazaHueMm GaMIIUk 10SIpOK
BBIBEIIIUBAIOT HA CIIEI[UATILHOM CTEH/IC.

Onpenenenue kucinotHoct (FOCT 3624-70). IlapHoe MOJIOKO HMeEET
KUCIOTHOCTh 16-18 T. OOBIYHO MOJOKO C€ KHUCIOTHOCTHIO Bbime 25 T
CBEpTHIBACTCS NPU KUISYEHUH, & IPU KUCIOTHOCTH Bblmie 60-65 T HacTynaer
CaMOITPOU3BOJILHOE CBEPTHIBAHUE MOJIOKA TP KOMHATHOM TeMIepaType.

Jlns ompeneneHusi KUCIOTHOCTH HAJIMBAKOT B KOHMYECKYIO KoiOy 10 mi
MOJI0Ka, 20 M AUCTUIUIMPOBAHHOM BoAbl M 3 kKamau | %-HOrO CnMpTOBOTO
pactBopa (enondranenna. CoaepkumMoe KOJObI TIIATEIBHO MEPEMEIIUBAIOT U
npuOaBisAlOT U3 Omoperku B konOy kamisimMu 0,1 %-HbId pacTBOp IETOYH 110
MOSIBJICHUS C1a00-pO30BOT0 OKpAIIMBaHUsI, HE MCYE3AOIIET0 B TEUYCHUE MHUHYTHI.
KonnuecTBO MHIITUIMTPOB, MOTPAYEHHOE HA TUTPOBAHHUE IIEJIOYMU, YMHOKEHHOE
Ha 10, OyzeT moka3pIBaTh TPagyc TUTPYEMON KHUCIOTHOCTH MOJIOKA.

Ha MfcO-MOJIOYHBIX KOHTPOJIBHBIX CTAHIMUSAX IMOJIB3YIOTCS METOJ0M
ONpeNeNIeHNus] MpEeNeNbHONM KHCIOTHOCTH, paBHOM 20 T. [lns umccnenoBaHus B
npoOupky HamuBaroT 10 Mi auctuiutupoBaHHoW Bonbl, 1 miu 0,1 H. pactBopa
eakoro Harpa u 3 kamm 2 %-HOro CIUPTOBOrO pactBopa (eHondranenHa. B
NpoOUPKY C YKa3aHHBIM pPAacTBOPOM BHOCSAT MJ HCCIEAYEMOTO MOJIOKA H
cMemrBaroT. Eciu po30BO€ OKpallIMBaHUE CMECU HE MCUE3aET, TO MOJIOKO UMEET
kucinoTHocTth He Oonee 20 T. Moioko, mMmeromiee KUCIOTHOCTL Bbime 20 T,
SBJISIETCS. HECOPTOBBIM.

Onpenenenue MoOJIOKAa KOpPOB, OOJBHBIX MacTHTOM. [l BBISBICHUS
MAaCTHUTHOTO MOJIOKa B JIYHOUKHM CIIEIIMAIbHON IUIACTUHKU HAlWBAaIOT 1Mo 1 mi
UCCIEAYyEeMOTO MOJOKa W nobOaBmsitor | MO aWMacTWHA, MAacCTHUWHA,
MaCTUTOJIMATHOCTA, MACTUTONPOOA TUTH APYroro MHAWKATOPA W TEPEMEIIUBAIOT
CTEKJITHHOM MaJioukoil. MacTUTHOE MOJIOKO oOpasyeT cryctok. CMmech MOJioKa ¢

HHAWKATOPOM 3J0POBLIX KOPOB I'OMOI'CHHASI.



Omnpenenenre cTeneHn 0OCEMEHEHHUsT MoJoka MUKpoOamu. bakTepuanbHyio
00CEMEHEHHOCTh MOJIOKa OMNpPENeNsIOT C TOMOINBI0  PEAYKTa3HOW  WIIH
pe3a3ypuHOBOM TPOOHI.

PenykTazHyro npoOy MPUMEHSIOT Il ONpPENeTICHUsI CTCIIeHH 00CEeMEHEHUs
MOJIOKa MUKPOIOPOil. CymHocThb ee OCHOBaHa Ha
YCTaHOBJICHUN OMOXUMHUYECKOW aKTHBHOCTH MHUKpPOOOB, 109010014%11710)7 0111704
dbepMeHT penykTasy, KOTOpas CIocoOHa 00ecIBeUYMBaTh HEKOTOPhIE KpPACKH, B
YaCTHOCTH METHJICHOBYIO CHHb. OTOH CHOCOOHOCTHIO O0ONaJar0T Takke
JCHKOIUTBI, aCKOPOWMHOBas KHCJIOTa M  HEKOTOpbIE JApPyTHe  BEIIECTBa,
coJiepkaiiuecss B MoJioke. B OCHOBY MeToJa MOJIOXKEHO ONpe/ieJieHue BPEMEHH,
HEOOXOUMOTO I OOCCI[BEYMBAHUS METHJICHOBOW cHHH. [IpeumyinecTBo
pPEAYKTa3HOW MPOOBI B CPAaBHCHHHM C MPSAMBIM OaKTEPHUOJOTHYECKUM METOJIO0M
COCTOHT B OBICTPOTE MONYYCHHUS pe3ysbTaTe (MpuMepHo depe3 5,5 4). OxHako He
BCE MHUKPOOPTaHM3MbI O00JIaIal0T PEAYLHUPYIOIIeH aKTUBHOCTBbIO. B  Ooblieit
CTENEHU HTO CBOMCTBO HMMEIOT MOJOYHOKUCIBIE CTPENTOKOKKH, KHIIIEYHBIE
NaJOYKW, MACJISHOKHUCIBIE W THHJIOCTHBIE OaKTepuu, HECKOJIbKO MEHbIIE -
CaJIbMOHEIUTBl M CTaMIOKOKKH, a BO30YIUTENM MACTUTa CTPENTOKOKKOBOM
ATUOJIOTUU JIMIIEHBI 3TON cmocoOHOCTU. [loATOMY MOJIOKO MOMKET COIepKaTh
OOJBIIIOE KOJMYECTBO CTPENTOKOKKOB, BBI3BIBAIOIIMX MACTHT, a MO PEAYKTa3HOU
npoOe oHO OyneT OoTHeceHO K IepBoMy kiaccy. Kpome Toro, sta mpoba maer
3aBBIIIEHHBIC PE3YIBTATHI JIETOM M MOYTH Oecroyie3Ha 3umMoil. [Ipyrumu cioBamu,
monoko II m III kmacca mocie AByXcyTodyHoro oxjaxaeHus npu 4-5 C mo
penaykTazHoil mpoOe maer mokazatenu | kmacca. CriemoBarenbHO, pelyKTazHas
mpo0a ¢ METUJICHOBOW CHHBIO JIa€T BEChMa HETOYHOE NPENICTABICHUE O CTEIICHH
OakTeprarTbHON 0OCEMEHEHHOCTH MOJIOKA W €T0 CaHWUTapHOM KadecTBe. [losTomy
MOKAa3aTeNn PeIyKTa3HOU MPOoObl HEOOXOMMO YUUTHIBATH B KOMIUICKCE C APYTUMH
pe3yNIbTaTaMy HCCIICIOBAHUH.

JIns MNOCTaHOBKM peayKTazHoOW mpoObl B mpoOupky 20 My Mojoka
no6apnsaoT 1 Ma pabodero pactBopa METHWJICHOBOW CHHU W TUIOTHO 3aKPBIBAIOT

npoOkoii. [locne mepemMenivBanus NpoOOUMPKY MOMEMIAIOT B BOJSHYIO OaHIO IpU



temrepatype 37-40 C, HaOmiogas 3a BpeMEHEM OOECI[BEUMBAHUS METHICHOBOMN
cunu yepes 20 muH, 2 u 5,5 4. J{ns npurotrosieHust paboyero pacteopa 6epyT 5 mi
HACBIILIEHHOTO CHUPTOBOTO PAacTBOpPa METHJIEHOBOM CHHU M J00aBisA0T 195 mn
JTUCTUUTUPOBAHHOM BOJIBI.

Monoko oTHocsAT kK | kjaccy, ecnu oOecliBeYMBaHME METHJICHOBON CUHU
npoucxonut uepes 5,5 u. B monoke Il knacca obecueunBanue NpoucxoauT 3a 2-
5,5 4. Monoko III knacca obecuBeunBaetcst B nepuoA ot 20 muH 10 2 4. Bpems
HACTYIJICHUSI 00ECIBEUMBAHUSL  COACPKUMOTO TPOOUPKM  yKa3bIBaeT Ha
NpUOIU3UTEIbHOE KOJMYECTBO B HCCIEIYEMOM MOJIOKE MHMKPOOPTraHW3MOB,
IPOIYIUPYIOMUX (DEPMEHT peIyKTasy.

Pe3azypunoBast npo6a. IlpenmyiiecTBo pe3azypuHa COCTOUT B TOM, YTO OH
oOnagaeT 6oJjiee BBICOKUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHIIMAIOM, YTO
ycKOpseT uccienoBanue. Ha mokaszatenu pe3asypuHOBOW NpoObI Temmeparypa
MOJIOKa HE€ OKa3bIBaeT 3aMETHOr0 BIMSHUS. BecbMa Ba)kHO, 4TO 3TOH TpPoOOii
BBISIBJISIETCS. MOJIOKO KOpPOB, OOJIbHBIX CYOKIMHUYECKMM MACTUTOM pa3IndHOU
stosoruu. CyIEeCTBEHHbI HEJOCTaTOK pe3a3ypuHOBOM  MpOOBI -  3TO
CBETOUYBCTBHUTEIBHOCTh HMHAMKATOpa pe3asypuHa. Jlns ycTpaHEHHs [1aHHOTO
Henoctatka (1971) mpennoxkuina pacTBOp pe3a3ypuHa TOTOBUTH B COYETAHUM C
dopmanpaerugoM. Ilpu 3tom B 100 M JUCTHIUITMPOBAHHOW BOJBI PACTBOPSIOT
0,05 r pe3azypuna u pobasisator 0,5 mu popmansaeruaa. Jns uccnenopanuii k 10
MJI MOJIOKa JT0OaBJISIIOT C TOMOIIBIO aBTOMATa-KIIOBUKA | MJI MHAMKATOpa U MOCIIEe
NepeMelIMBaHus MOMEIIAOT Ha 4Yac B BOJAHYIO OaHio mpu temmeparype 44 C.
Peakinio y4uThIBalOT ¢ MOMEHTA, KOTJa TeMIepaTypa B KOHTPOJIBHOU MPOOHpKE
nocturHeT 43 C. Jlnsg KOHTpoys AenaroT Mpoly C KUIMSTYCHBIM MOJIOKOM. YYeT
peakiuu MNpoBOAST uepe3 uac. Ecim B TeyeHMM Yaca HE HU3MEHWICA
MEePBOHAYATBLHBIN CEpO-TOMY0O0i IBET CMECH, TO MOJOKO OTHOCAT K | kiaccy;
¢duoneroBsIil BeT cooTBeTCTBYET I 11 po3oBeiii - I1 kmaccy.

[IpeumyiiecTBO pe3a3ypuHOBOM TIpoOBI B  yKa3aHHOW MOAMGUKALNH
COCTOUT B TOM, YTO OHA YCKOpSIET BpeMsl MPOBEACHUS aHAJIW3a MOYTU B 5 pas,

Oonee YYBCTBUTCIIbHAA K BBIABJICHUIO anMeceﬁ MAaCTUTHOI'O MOJIOKA B CPAaBHCHHUHA



C penykTazHou mpoOoi, He TpeOdyeT NepUOoAMYECKOro HaOmrojeHus u Oosee
J€EMOHCTPAaTUBHA IIPU y4eTe pe3yJibTaTa aHaIu3a.

OrnpeneneHue KETOHOBBIX Tell. B MOJIOKe 310pOBBIX KOPOB KETOHOBBIX TEJ
HeT. [losiBIeHre ux B MOJIOKE yalle HaOJII0JaeTCsl Y BEICOKOIIPOAYKTUBHBIX KOPOB
B TEpBbIE HEJEIM TOCIEe OTejla NpU U30BITOYHOM KOPMIJICHUH IKHUBOTHBIX
KOHIICHTPUPOBAHHBIMU OEJTKOBBIMM KOpMaMu U 0€3 JI0CTaTOYHOTO KOJIMYECTBA B
palMoHe YTJEBOJUCTBHIX COYHBIX KOpPMOB. KeTOHOBBIE Tena TOKCHUYHBI st
YeJI0BEKa U KUBOTHBIX.

Jlns onpeneneHus: KETOHOBBIX Ted K 10 My Mosioka g00aBisitoT 5 T
cepHokucaoro amonus, 0,1 M 5%-HOro BOJHOTO pacTBOpa HUTPOIPYCHUJIA HATPUS
U 2 MJ KOHIICHTPUPOBAHHOTO aMMuaka. [IpoOUpKy ¢ COepKUMBIM BCTPSAXUBAIOT
U d4epe3 5 MUH YHUTAIOT pe3yJbTaT: MypIypHas OKpacka - peakius pe3Ko
MOJIOKUTENbHAS (+++), SIPKO-pPO30Basi - peakius IMOJoXHuTenbHas (++), ciabo-
po30oBasi OKpacka - peakius ciabo mosiokurenbHas (+). [Ipu monoxutenbHOU
peakiiy Ha KETOHOBBIE TeJla MOJIOKO OpaKyIoT.

Omnpenenenue coapl B Mojoke. B mpoOupky ¢ 1 Mi moJoka 100aBisioT
paBHOe KonmyecTBO 0,2%-HOro CIMpTOBOrO pacTBOpa PoO30JI0BOM KHUCIOTHL. [lpu
HaJIUYUHU B MOJIOKE COABI MOSABIISIETCS MAJIMHOBO-KPACHBIH 1IBET.

Omnpenenenue kpaxmaia. B mpoOupky ¢ 5 mur Mojioka J00aBJISIIOT 3 Karuiu
5%-noro pactBopa Hoaa. [Ipyu Hanmuuum Kpaxmanaa MOJIOKO OKpAIlIMBAeTCS B CHHHUI
BET.

HutputHas mnpoba. Hwutputbl o0oOHapyXWBarOTCS B  MOJIOKE IpHU
CKapMJIMBaHUU JIAKTUPYIOIIUM KOPOBaM HEIOOPOKAUYECTBEHHOTO CBEKJIOBHYHOTO
KOMa, a TAK)K€ MMPU HAPYIICHUU TPaBUII CKAPMIIMBAHUS CBEKJIBI.

Jlns ompeneneHuss HUTpUTa B MpoOMpKy HanuBaroT 10 M ucciienyeMoro
MOJIOKAa M J00aBISOT Mo cTeHke mpooupku 0,5 mur 10%-HOTO BOAHOTO pacTBOpa
peaktuBa ['pucca. B 3aBUCUMOCTH OT KOHLIEHTPALIUK B MOJIOKE€ HUTPUTA PEAKIUS
MOeT HacTynuTh 4yepe3 30-40 ¢ B BuJIe pO30BOM MJIM KPACHOM MOJIOCKH B MECTAaX
CONPUKOCHOBEHUSI peEakThUBa C MOJOKOM (Ooibliasi KoHueHTpauus). Ilpu

HEOOJNBIIONW KOHIIEHTPAIIMU B MOJIOKE HUTPUTOB pEaKIUsi HacTynmaer depe3 3-5



MHUH. [Ipy MONOKUTENBPHOM pEaKUMM HAa HUTPATBI MOJIOKO HEJb3sl JOIyCKaTh B
nunly JoAsM. OJZHOBPEMEHHO HEOOXOJUMO HM3MEHUTh PALMOH JIAKTUPYIOIIHX

KOPOB.



JlaGoparopHasi pabora Nel2-Nel3
MukpoOHOIOTHYECKHE UCCIEA0BAHUE 3€PHA U KPYIT
MukpoOuoa0rnuecKkoe UCCie0BaHUE OBOIIHBIX U MJI0I0BBIX KYJIBTYD.
Muxpoduiopa Kpynbl. B IIEPBYIO ouepesib MUKpodopa
KpYIbI OIPENIENSAETC COCTABOM MUKPOQIIOpHI epepadbaTbiBaéMOro 3epHa.
[IpuroroBieHne Ma3KOB-OTIIEYATKOB
CreneHb oOcemMeHeHuUs MHUKPOOPTraHU3MaAMHU CBEXKEYOpaHHOTO

3CPHA KPYIIAHBIX CEIbCKOXO03IMCTBEHHBIX KYJbTYP, KaK U 3CpHA OIIHOﬁ U TOU XK€

KyJIbTYPBI, MOKET 3HAUUTEILHO Pa3IMYaThCS.

B oxHOM rpamme 10OpOKaueCTBEHHOTO 3¢pHa (TIIICHMIIBI, SYMEHS, Mpoca,
pHuca, OBCa, TPEYUXH) HACYUTHIBACTCS OT THICSY JI0O MUJUTMOHOB OaKTepuid, HO IO
KayeCTBEHHOMY COCTaBy MuUKpodiopa wux Onum3ka Mexay coboil. Ona
npejacTaBieHa npeumyiiectBeHHO (10 90 % u Oonee) OakTepusMH, KOJIUYECTBO
iecereit (crop) He Oonee 5—7%, npoxoxeit eme Menbiie. Cpeau Oakrepuit
npeobmamaer (A0 80-90%) oeccriopoBas, baky1bTaTUBHO-a3pOOHAS
najoukoBuHAs OakTepusi repoukona (TpaBsHas nanouyka Erwinia herbicola) —
TUITUYHBINA MPEACTaBUTENb ATI(OUTHON MUKPODIOPHI 3epHa 371akoB. B HeOOIbIIMX
KOJIMYECTBAaX BCTPEUAIOTCS MHUKPOKOKKH, MOJOYHOKHCIIBIE OaKTepuu, a TaKKe
criopooOpasytomie a’poOHbIe OaKTepHH, IPECTABICHHBIC TJIaBHBIM 00pa3oM
KapTodeIbHONW U CEHHOM MajioukaMu (110 HOBOW HOMEHKIIAType 00e 3TH OaKTepuu
otHeceHbl K Buay Bacillus subtilis). B rpubnoii ¢mope cexeyOpaHHOro 3epHa
00bpryHO TpHCYTCTBYIOT Alternaria, Clado-sporium, Ascochyta. I[leHumwumibr u
acmeprusuibl OOHAPYKMUBAIOT B HEOOBIITNX KOJTUYECTBAX.

[Io Mepe xpaHeHHs 3epHa B YCIOBHUSAX, HE JOMYCKAIOIIUX Pa3BUTHS
MHUKPOOPTaHU3MOB, YUCJIO WX Ha 3€pHE CHIDKAaeTcs 3a cyeT orMupanusi Erwinia
herbicola, xoTst oHa octaercst mpeobnanatomeii hopmoit. [IpuHITO CUMTATH, YTO
OOJNBIIOE KONMMYECTBO JTHX OaKTEepWil Ha 3€pHE CIYXHT I[OKa3aTejIeM €ero
XOpOIIIET0 KAa4ecTBa. 3HAYMUTEIBHO WM3MEHSETCS COCTaB TpUOHOW  (DIIopHL.
JIOMHHHPYIONTAMY KOMIIOHEHTAMH CTAHOBSITCS TICHUIIMJIJIOBBIC M aCTIEPTUILIO-BBIC

rpuObl  (NOJIyYMBILIME  HAa3BaHWE  «IJIECEHH  XPAHEHHUS»), a  TUIIWYHBIC



MPEJICTAaBUTENN CBEKEYOPAaHHOTO 3€pHA — «IOJIEBBIE IJIECEHH»— COXPAHSIOTCSA B
CAMHUYHBIX KOJTUYECTBAX.

Mukpodiaopa pa3TUYHBIX BHJIOB KPYMbl  HEMOCPEACTBEHHO  TOCIE
BbIPA0OTKH OJIM3KA 10 COCTABY, HO MO KOJIMYECTBY O€AHEE MUKPO-

dbropel  mepepabatbiBaeMoro  3epHa. ViMeeT 3HaueHHE ~ XapakTep
MpeaBapuTeIbHON 00pabOTKU 3epHa (CTENEHb IMEeNyMEHUs, HUTUPOBKA U Jp.).
Mukpodiopa OJHOTO M TOTO K€ BHUAA KPYIbl MOXET OBITh pPa3IMYHON H B
3aBHCHMOCTH OT OCOOCHHOCTEH TEXHOJIOTHH €€ MpOou3BoCTBA. Hampumep, kpyna,
NONy4yeHHass W3 3€pHa, TOJBEPTrIIerocsl THAPOTEPMUUYECKOW  0OpaboTke
(mponapuBaHuio), 00CEMEHEHa MHKPOOAaMH B MCHBIICH CTEICHHW, 4YeM KpyIa,
MoJIydeHHass* W3 HempornapeHHoro 3epHa (tadu. 23). [ToMuMO MUKpOOpPraHM3MOB
3epHa, B KpyIe MMECTCS BTOPUYHAS MHKpO(QIIopa, MOMaBIIas U3 OKPYKAMOIICH
Cpelbl B TIPOIIECCEe BEIPAOOTKH KPYIIHI.

KonuuectBo Gakrepuii B 1 r kpymsl coctaBisger 10%—10°, a meceHn
(cmopel) — FH0?-10%, 3a MCKIIOYEHHEM KyKYpPY3HOW KpYIbI, KOTOpas OOBIYHO
obcemMeHeHa criopamMu rpuOoB B Oosnbleit creneHu (tadmn. 23). Ilpeobnanarommm
KOMITOHEHTOM OaKTepHaibHOM (DIIOpHI KPYIbl, BRIPAOOTAHHOMN M3 HEMPOIAPEHHOTO
3epHa, sBusgerca (mo 70-90% obmero yucna) repOUKoia, a g KPYIbl U3 3€pHa,
IPOIICNIEr0 THAPOTEPMUYECKYIO 00pabOTKy, XapakTepHO IpeobiiaiaHue
criopoHocHbIX O6aktepuit (3550 %) u mukpokokkoB (10— 20%). 13 Gamusn yarie
oOHapyxuBatoT Bacillus subtilis, B. pumilus. ['pubnas ¢dmopa kpymsl
npeacraBieHa B ocHOBHOM Buaamu Penicillium (P. cyclopium, P. viridicatum u
ap.) u Aspergillus (A. candidus, A. flavus, A. repens). B HeO0IbIIIOM KOJIM-CTBE
BCTPEYAIOTCS MYKOPOBBIE TPUOBI.

MHorue HaiiIecHHbIE B Kpymax OaKkTepuH W IUIECEHH CTIOCOOHBI pas3jarartb
OeNKky, JWMUIBI, Kpaxmall, NEKTUHOBBIE BEIIeCTBA W COpaxmBaTh caxapa C
oOpa3zoBaHreM KHUCJIOT. HeKOTOphIe MEHUITMILTBI MOTYT, XOTS M MEIJICHHO, PacTH
mpu Temmeparype a0 —2, —5°C, acmepruwuibl CyXOYCTOWYUBBI W CITOCOOHBI
pPa3BHUBATKLCS TIPH BIAKHOCTHU CyOCTpaTa, paBHOBECHONW OTHOCHUTEIHLHOU BIIAXKHOCTH

Boznyxa 70—75%- Hekotopeie oOHapyxuBaeMble B Kpymax IUJIECEHU



BbIpa0aThIBAlOT TOKCHYHBIE BellecTBa. [[03TOMY Kpylbl B MEPUOJ JJIUTEIBHOTO
XpaHEHUsI MOTYT IIOJABEpPraTbCsi pPa3JIMYHBIM BHJIAM TIOPYM IOJA BO3IECHCTBHEM
MUKPOOPraHM3MOB M HAaXOAAIIUXCA B Kpyne (epMeHTOB. B0O3MOXHOCTH U
WHTEHCUBHOCTh DPa3BUTHUA MHKPOOOB OIPEAENAIOTCS B MEpPBYIO O4Yepelb
BJIQKHOCTBIO KpPYIIbI, KOTOpasi MEHSETCA IpU XPaHEHUU TPOAYKIHH B
3aBUCHMOCTH OT BEJIMYMHBI OTHOCHUTEJIBHOM BIAXXHOCTHU BO3ayxa. MiMeeT 3HaueHUE
U TeMmIeparypa XpaHEHHs: YEM BbIIIE€ BIAXHOCTb KpPYyMbl, TeM Oo0jee MUPOK
MHTEPBAJl TEMIIEPATYP BO3MOKHOIO Pa3BUTHSI MUKPOOPTraHU3MOB.

"

[Ipu ONMBITHOM XpaHEHUU TOBAPHBIX OOPA3IOB PA3TUYHBIX BUJOB " KPYIIbI
(neHo, KyKypy3Hasi, SsUHeBasi, epaoBas, OBCSHas, PUC, OBCSHbBIE XJIOMb, SPUIIA,
spuiia OBICTPOPA3BAPUBAIOIIASCSA) B PA3JIMUHBIX TEMIIEPATYPHO-BIAXKHOCTHBIX
ycinoBusax ycrtanosieHo (K- A. Mynpenioa-Buce u E. B. Kynukoa), uto mo mepe
YIJIMHEHUS] CPOKA XPAaHEHUS BO BCEX KPyMaxX CHIXKACTCS YUCIIO OAKTEPHUil TJIaBHBIM
oOpa3oM BBUIY BeIMUpaHUs dnuduta 3epHa — Er-winia herbicola. Yepes nmonroaa
xpanenus mpu 70—75 %-HOW OTHOCUTEIBHOM BIIAXKHOCTH BO3/yXa U TEMIIEpaType
15-16 °C

coxpansietcsi 2540 % OaxkTepuili OT WX NMEPBOHAYATIBLHOTO KOJWUYECTBA, a
gyepe3 roa—10-15%; mpeumyiiecTBeHHO 3TO criopoBbie Gopmbl. Uucio miecenen
(cmop) Ha Kpymax, COXpaHS€MbIX B TEX K€ YCJIOBHUSX, MPAKTUYECKU HE
u3Mensiercs. Ha kpynax, coxpaHseMbIX MpHU TOW ke Temneparype, Ho npu 80 %-
HOM OTHOCUTENBHOM BJIAKHOCTU BO3JyXa K UETBEPTOMY — ILIECTOMY MECSIY, a pU
85 %-HOil — KO BTOPOMY-TPEThEMY MECSIy XpaHEHHS aKTHBHO Pa3BUBAIOTCS
wieceHu. [lnecHeBeHue BBI3BIBAIOT CyXOycTOWYMBEIE BUIbI Aspergillus: A. repens,
A. candidus, A. chevalieri.Ha kpymnax, BeIpaOOTaHHBIX M3 TPOMAPEHHOTO 3€pHA,
IJIECEHU Pa3BUBAIOTCS MHTEHCHMBHEE, YEM Ha KpyIax U3 HEMPOMapeHHOro 3€pHa;
MpU HU3KUX TMOJOXKUTENIbHBIX Temmnepatypax (4-5°C) muiecHEBeHHE KpYIIbl
oOHapy’KHUBAaETCsI HA HECKOJIBKO MECSIIEB PaHbIIIE.

Mukpoduopa myku. Mukpodiopa cBEKEMOJIOTOH MYKH, KaK U KpPYIbl, B
OCHOBHOM TIpEJACTaBJI€HA MHUKPOOpPraHM3MaMU IepepadaThlBaeMOro 3epHa.

OcHoOBHas Macca COCTOMT M3 OakTepuil, Cpeau KOTOphIX mpeodiamaet (1o 90%)



Erwinia herbicola. Ha BTopom wMmecTe cToAT cnopooOpasyomue OakTepuu,
JTOMUHHUPYIOIIUMH W3 KOTOPBIX SIBISIOTCS KapTodenbHas W CeHHas mnajaouku. B
HeOOJIBbIINX KoJuvecTBax umerorcs Bacillus pumilus, B. cereus var. my-coides,
pa3IuuHble MUKPOKOKKH, MOJIOYHOHOKHCIIBIE M YKCYCHOKHCIbIE OakTepuu, a
TaKXKe JAPOXIKU U Crophl TuieceHei. Cpenu miieceHeil npeodiaiaroT BUABL POJOB
Penicillium u Aspergillus, BcTpeuatoTcss MyKopoBble TpuObl. Mukpodiopa Myku
KOJIMYECTBEHHO OefHee MUKPOQIOpHI epepadaTbiBaéMOro 3epHa, Tak Kak MpH ero
OUYMCTKE Tepe] MOMOJOM M B MPOIECCe MOMOJa 3HAYUTEIBbHOE KOJIUYECTBO
MUKPOOPIaHU3MOB YAalsieTcsl BMECTE C 3arpsi3HEHUSAMH M 000JOYKaMH 3€pHa,
KoTOpble Ooratbl MukpoOamu. CTerneHb 00CEMEHEHUsI MyKHM MHUKPOOpPTaHU3MaMHU
KoseOJeTcss B IIMPOKUX TMpeferax W OIpeAeNsieTcs He TOJIbKO CTENEeHbIO
oOceMeHeHHsI TepepadaThIBAEMOro 3€pHa, HO M XapaKTepOM MOJATOTOBKH €ro K
noMoJ1y (CrocoOOM OYMCTKU, MPUMEHEHHEM U PEKUMOM KOHIUIIMOHHPOBAHUS—
YBIQKHEHUSI C TOCIEAYIOIMM OTBOJIAXKMBAHMEM), a TakKe CIocoOOM MOMOJa,
BBIXOJIOM MYKH U €€ COPTOM.

[Iposenennpie (MHX umenu I'. B. IlnexanoBa) B MpoM3BOACTBEHHBIX
YCIOBUSIX HA HECKOJbKMX MapTUAX IMIICHHUIbI KCCIEIOBAHUS HW3MEHEHUS
MUKpOGIOpHl 3€pHa B MpoOIlecCe MOATOTOBKM K TOMOJY TMOKa3ajh, 4TO cyXas
OUYHMCTKA 3€pHa CHI)KAET ero 00CEeMEHEHHOCTh OaktepusimMu Ha 25-40%, ciopamu
mieceneit —Ha 20-30, a cyxas OYMCTKa ¢ MOCJIEeAYIOIEed MOMKOW — COOTBETCTBEHHO
Ha 45-60 u 30-40%. XononHOEe KOHAMIMOHUPOBAHUE (IIPU TEMIEPAType BOJbI
oko0110 20°C) ¢ KOpoTKOil (10 6—7 4) OTJIEKKON YBIa)KHEHHOTO 3€pHA HE U3MEHSIET
coctaB MHUKpo(IIOphl. YBEenU4YeHHE BpeMEeHU OTBOJaxkuBaHus (O6omee 10-12 1)
MPUBOJUT K TIOBBIIICHUIO YHUCiIa OakTepwii Ha 3€pHE W TeM OOJbIIe, YeM
JUTUTENIbHEE OHO OTJIEKUBAETCS.

B Tabn. 24 npuBeneHpl JaHHBIE TO PACHPECICHHI0 MHUKPOOPTaHU3MOB
3epHa, MOCTYMAIOUIEr0 Ha pa3MoJ, MO KOHEUHbIM MPOAyKTaM IOMOJIa MpHU
BBIPA0OTKE MIIEHUYHON XJI€OONEKAPHOU MYKH MO CXEME TPEXCOPTOBOIO MOMOJIA C
o01muM BbIXoJ0M MyKH 75— 78.%. [locTynaroiee Ha pa3MoJ 3epHO coAepkaiio B 1

r 6axrepuii ot 1,2 - 10° 1o 1,1-10°, cnop meceneii — ot 100 10 300.



UeM HIKE COPT MYKH, 4eM OOJIbIlIe B HEE MOMAJAeT MepuepuitHbIX YacTHI]
3epHa, TeM OOJIbllIEe COAEPKUTCA B HEW MHUKpoopraHu3moB. KomuuecTtBo cmop
IJIECEHEM B MYKE BCEX COPTOB (U€M HHUXE COPT, TeM OOJbIIe) MPEBHIIIACT
colepkaHue HX B THepepabaTbiBaeMoM 3epHe. [IpoaykTel momosia mpH
MPOXOXKACHUU Yepe3 MaIlUHbl (ApaHble, pa3MOJbHbIE) 00CEMEHSIOTCS CIIopaMu
IJIeCEeHEel B pe3yJibTaTe CONPUKOCHOBEHUS YAaCTUUYEK MYKU C OTAEISIOIIUMHUCS
000JI0OYKaMU 3€pHa, C MPOU3BOJICTBEHHOW armapaTypoil, ¢ MOTOKOM BO3/1yXa,
UCIOJIb3YEMOTI'0 B MPOU3BOJICTBEHHOM IIPOlLIECCe.

Myka — npoAyKT MeHee CTOMKHI 10 OTHOIIEHUIO K MUKPOOHOH mopue, 4em
36pHO M Kpyma, MuTaTejbHble BeUlecTBA B HeW Ooyee  JIOCTYIHBI
MukpoopranuzMaMm. OJHAKO pa3BUTHE UX TMPU MPABUILHOM PEXKHUME XpaHCHMUsI
(mpu OTHOCWTENIPHOM BIAXHOCTH Bo3Ayxa He Oonee 70%) mpemoTBpaiiaercs
MaJibIM COJIEp’KaHHUEM B MYKE BJIaru; HaOJII0aeTCs Jake MOCTENEHHOe OTMHUPAHUE
BEreTaTUBHBIX KJIETOK OakTepuil. C TOBBIIIEHHEM OTHOCUTEIHHOW BIIAXKHOCTH
BO3/lyXa MHKPOOPTaHW3Mbl, HAXOJMBIIHUECS B MYyKE B HEAKTHUBHOM COCTOSHUH,
HAYMHAIOT Pa3BUBATKCS, M B TIEPBYIO OU€pEb PA3BUBAIOTCA ITUIECEHH, TaK KaK OHU
CIIOCOOHBI pacTU MPU MEHBIIEM COJIEpKaHUU Biaru (mpu 060Jee HU3KOM 3HAYCHUH
aw), ueM Oaktepun. MHoOrHe M3 OOHApPY)XCHHBIX B MYyKe IIJIECEHEW 00J1alaroT
NPOTEOIMTUYECKON M JIUMOIUTHYECKOM aKTUBHOCTBIO, CIOCOOHBI OCaxapuBaTh
Kpaxmaisl. XieOonekapHble CBOMCTBA MYKH NPU HX Pa3BUTHU CHIDKarOTcs. OHa
MpUOOPETAEeT HEMIPUSATHBIN 3aTXJIBIN 3aIax, KOTOPBIM OOBIYHO TepeacTcs Xeoy.

[InecHeBenne Myku — HauOoyiee pacCIpOCTPaHEHHBIM BHUA €€ TOpYH.
[InecneBenass mMyka HeOe3omacHa: Ha HeW oOHapyxkuBaloT Aspergillus wu
Penicillium, crocoOGHBIE MPOAYIIMPOBATH MHUKOTOK-CHHBI, MHOTHE H3 KOTOPBIX
TEPMOCTONKHA U MOTYT COXPaHUTKCS B XJieOe.

[Ipokucanne Myku IpOUCXOIUT MPU €€ YBIAKHEHUH B Pe3yJIbTaTe Pa3BUTHUS
KHCJIOTOO0Opa3yromux 0akrepuid (MOJIOYHOKHUCIBIX U JP.).

[Iporopkanne Myku 4YacTto OOYCIOBJIEHO OKHCICHUEM JIUIHUJIOB MYKHU
KHCJIOPOJIOM BO3/lyXa MPU yYaCTUH JTUMOKCUT€HA3bl MYKH, HO 3TOT JA€(EKT MOMKET

OBITb U MUKPOOHOM MPUPOJIBI.



JIOyCTHUMBIM TIpEIeIoM ISl ATUTEIbHOTO (2—3 T0/Ma) XpaHeHHs 36pPHOBBIX
npoaykroB npu 15-20°C mnpuHATO CcUUTaTh COJEpPKAHUE B HHUX BIIArH,
DKBUBAJICHTHOE  OTHOCUTENBHOM  BIAXXHOCTHM Bo3ayxa 65%. BiaxHOCTS,
paBHOBECHAsl OTHOCHUTENIBHOW  BJIAXXHOCTM  Bo3ayxa 72—75%, cuurtaercd
NpeebHON JJI1 XPAaHCHHs 3C€PHOBBIX MPOIYKTOB B TEUCHHUE HECKONBKUX (3—4)
MECHIIEB.

Muxpoduiopa xueda. [Ipu mpon3BoacTBe Xxjeba KaYECTBO MYKH M COCTAaB

ee MHUKpo(JIOpbl HMMEIOT OO0JbIIOE 3HAYEHUE [JIsi HOPMAJbHOrO Ipoliecca
TECTOBEJICHUSI M OTPAXKAIOTCSl HA KAa4eCTBE TeCTa U TOTOBOTO XJieha.

Hapsiny ¢ ¢usuueckumMu U OMOXMMHUYECKUMH  TPEBpaAICHUSIMH,
MPOTEKAIIINMHU B TecTe (KaK M3 MIICHUYHOW, TaK U U3 P)KAHOW MYKH) BO BpeMs
€ro co3peBaHus, OOJIbIIAs POJb MPUHAIICKHUT JPOXOKAM U MOJOUYHOKHUCITBIM
OaKTepHsIM.

B nmpousBoAcTBe MIIEHUYHOTO XJie0a MPU U3rOTOBJIEHUU TECTa MPUMEHSIOT
MEKapCKUE TMPECCOBAHHBIE WM CyXUE€ JpPOAKU (CM. C. 222), a TaKXKe KUIKHUE
JIPOAOKH U KUJKHUE TIICHUYHbIE 3aKBACKH, M3TOTOBIISIEMbIE HEMOCPEJICTBEHHO Ha
xJ1e003aB0o1ax.

XJ1e00oneKapHbIe JIPOMOKH JOJIKHBI OBITh YCTOWYMBBIMU K TIOBBIIICHHOM

KOHIIEHTPAILIMH CPEJIbl, Pa3MHOKAThCA MPHU MOBHIIICHHON TeMIiepaType u 00Ja1aTh
BBICOKOH OpOAMIBLHON MalbTa3HOW aKTHBHOCTBIO, TaK KaK B TECTE HaKaILIMBACTCSI
MPEUMYIIECTBEHHO caxap Manbro3a. OOpasyromuiics B mporecce OpOoKeHHs
VIIEKHUCIBIN Ta3 pa3phIXIsieT TECTO, U OHO YBEIWYHMBAaeTCs B oObeme. [pyrue
MIPOYKTHI KU3HEACATETLHOCTH JAPOXOKEH MPHUIAIOT XJIe0y CBOCOoOpa3HbIE BKYC U
apomar.

Kunkue ApoAKU MPENCTABISIOT COOOM AKTUBHYIO KYJIbTYpPY APOAKKEH,
BBIPAILICHHYI0O HA MYYHOM IUTATEIBHOW Cpelie, MPEABAPUTEIIBHO OCAXAPEHHOM U
3aKBaIllICHHOW (/10 OTMPEACIICHHON KUCIOTHOCTH) TepMO(DHIBHON MOJOYHOKUCIION
Oaktepueid  mamoukoil  JlenbOproka. Bricokasg  KHCIOTHOCTB  CpEIbI
0JIarONpUsITCTBYET Pa3BUTUIO APOXKKEH MCIECPKUBAECT POCT MMEIOUIEHCA B TECTE

MMOCTOPOHHEW MUKPOQIOPHI, YTHETAIOIIEH JKU3HEACATCIBHOCTD JPOXIKEH.



[Ipy WBroTOBIEHUM KUIKUX JPOXOKEH MPUMEHSIIOT YUCTBIE KYJIBTYPhI
pa3IUYHBIX MPOU3BOJCTBEHHBIX pac BUja Saccharomyces

ceevisiae, yaie packl KpacHomapckyto, IllenkoBckyro 4, PocToBckyio 2,
MockoBckyto 23.

B 3akBacke Bcerja uMeeTcsl Takke HEKOTOPOE KOJIMYECTBO MOJIOYHOKUCIBIX
OakTepuil.

XKunkue nieHnYHbIe 3aKBACKU — 3TO CMEIIaHHas KyJIbTypa Ha OcaxapeHHOU
MY4YHOM Cpele aKTUBHBIX JpOXoked S. cerevisiae W Me30(HIbHBIX
MOJIOYHOKHCIIBIX ~ OakTepuii roMmodepmeHTaTuBHOM mnanouku Lactobacillus
plantarum wu rerepodepmentatuBHoid L. bre-vis, pa3BuBarolmuxcsi B cpele
CIIOHTAaHHO WJIM BHOCHUMBIX B BHJIE€ YHCTBIX KyJIbTyp. ['erepodepmeHTaTHBHBIC
MOJIOYHOKHCIIbIE OaKTepUH, MOMUMO KUCIIOT, 00Pa3yroT YIIEKUCIBIN Ta3, O3TOMY
OHM HUIPAIOT HEKOTOPYIO pPOJIb B pPa3pbIXJICHMH TecTa. Beinensiemble WUMH B
3HAYUTEIBHBIX KOJMYECTBAX JIETYYHE KHCIOTHl CIHOCOOCTBYIOT YIYYIIEHHUIO
apoMara u BKyca xJeoa.

X71e0, MOTyYeHHBIH Ha KUIKUX JPOAOKAX U KUIKUX 3aKBACKaX, HE TOJIBKO
obOnamaeT Gojiee MPUATHBIM BKYCOM, HO peke OoJieeT Tiarydei 0oJjie3HbIO (CM. C.
221) m MemjIeHHEe dYEepCTBEET II0 CPaBHEHUIO C XJIEOOM, H3TOTOBIISIEMOM C
UCIIOJIb30BAHUEM TOJIBKO MPECCOBAHHBIX ApOXiKeW. B mmeHnyHom TecTe Ha
IIPECCOBAHHBIX JIPOXOKAX MOJIOYHOKHCIBIX OaKTepHil Mallo; OHHM TIONajaloT B
OCHOBHOM M3 MYKH, HX y4acTHE B CO3PEBAHUH TE€CTA HE3HAYUTEIBHO.

B npousBojcTBe pikaHOTo XJieba TeCTO TOTOBAT Ha 3aKBAacKax, KOTOPbIE, KaK
U TMIIEHUYHBIE 3aKBACKH, SBISIOTCA CMEMIAaHHBIMU KYJIbTypamMu JpOXIKEH U
MOJIOUHOKHUCIIBIX OaKTepui, YTO 0OeCeunBaeT pa3pbIXJICHUE TeCTa U HAKOIIJICHHUE
kucioT. COOTHOIICHUE MOJIOYHOKHUCIIBIX OaKTepHil K Ipokxkam coctaiseT 80:1, a
B mmeHn4yHoM Tecte 30:1, T. €. B CO3pEBaHUM PHKAHOTO TECTA BEAYIIAs POJIb
MIPUHAJJIEKUT MOJIOYHOKHCIIBIM OaKTEPUSIM.

P>xaHble 3aKkBacKd OBIBAIOT TYCTBIMM MU KUIAKUMHU. JKUJKHE TOTOBST Ha
OCaxapeHHOW KHUJKOU Cpelle U3 PKAHOM MYKH C NPUMEHEHUEM YHUCTBIX KYJIbTYpP

pa3MuHBIX  pac  JOpoxokedl  BuaoB S, cerevisiae, S. minor. U3



roMo()epMEHTAaTUBHBIX MOJIOYHOKHCIIBIX OakTepuili mnpumensatoT Lactobacillus
plantarum (uHOrHa BBOIAT L. casei), u3 rerepodepmenraTuBabx — L. brevis u L.
fermentum.

B Hacrosiiee Bpemsi Ha OOJBIIMHCTBE 3aBOJIOB U T'YCThIE 3aKBACKU T'OTOBSIT
Ha YHUCTBIX KYJIbTypax Apoxoked (S. minor) u mojouHOKHcHbIX Oakrtepuid (L.
plantarum u L. brevis).

Hpoxoku S. minor HECKOJIBKO YCTYMAIOT MO SHEPIHuH OpOoXKEeHUs BHUAY S.
cerevisiae, HO OTJIMYAIOTCS OOJIbLIEH KUCITOTOYCTONUYHUBO-CTHIO.

Bricokas kuciaotHocTh pikaHoro Ttecta (pH 4,2-4,3) OnaronpusTHO
BO3/ICHCTBYET Ha OENKU PrKaHOW MYKH, YJIydllaeT ee XjeOoneKapHble CBOMCTBA U
NPEMSITCTBYET Pa3BUTUIO B TecTe U XjieOe MHUKPOOPraHU3MOB — BO30ynuTenei
OpYH.

B Tecte, mOMHUMO HUCHOJIB3YyEeMbIX MPOU3BOIACTBEHHBIX MHUKPOOPTaHU3MOB,
BCEr/Ia HaXOJATCS MOCTOPOHHME, MOMANAIIINE C CHIPHEM M U3 BHEIIHEW CpPeIlbl.
Wx akTUBHOE pa3BUTHE HApyIIaeT HOPMAIbHOE TEUYEHHE MPOILECCOB OpPOKEHUS U
co3peBaHUsl TecTa. TakOBBIMH  SIBIISIIOTCS, HAaNpuUMep, IMOCTYMAIue ¢
IPECCOBAHHBIMU JPOKKAMU

U U3 Myku aukue npoxoku pona Candida. Dtu apoxsku B OpoKEHHH HE
y4acTBYIOT, HO OTpPHIATENIbHO BO3JCUCTBYIOT Ha OpOIWIBHYIO aKTHBHOCTH
MIPOM3BOJICTBEHHBIX IPOKIKEH.

[ToBepxHOocTh xJie6a MpH BBIXOJE W3 IEUM MPAKTHUECKH CTEPHIIbHA, HO
MSIKHUII OporpeBaeTcs ToJIbKO 10 95-98 °C u B HEM Bceraa COXpaHseTcsl KaKoe-TO
KOJINYECTBO OaKTepUaIbHBIX CIIOP.

Bo Bpems oxnakJIeHus, MOCIEAYIOIIEr0 TPaHCIIOPTUPOBAHUSA, XPAHEHUS U
peanuzanuu xjgeba CHOpbl MOIYT MpOpPacTH, a Pa3MHOXKEHUE B MSKHILIE
00pa30BaBIIKXCS KIETOK MPUBEAET K Mopye xieda.

BoszOyautensmu  Tarydeir  (kaprodenbHO)0oMe3Hn  xieba  SABISIOTCS
criopooOpa3zyromue  Oakrepuu  Bac.  subtilis. Croopsl  3Tux  OakTepuit
TEPMOYCTONYMBBI, B MyKEe OHHU BCErJa MPHUCYTCTBYIOT U B OTAEIBHBIX BUAAX (B

MyKe 2-TO copTa U 000iHOI1) B HeMallbIX KoyinuecTBax. MICTOUHUKOM HH(EKIUU



MOXXET OBITh TaKXke O00OpyIOBaHHME, BO3AyX MPOU3BOJCTBCHHBIX IIEXOB
x71e603aBo/10B. bakTepuy BBI3BIBAIOT THUAPOIHM3 Kpaxmaiga ¢ 0OpazoBaHHEM
OOJIBIIIOTO KOJIMYECTBA JIEKCTPUHOB, HO OHHM YYBCTBHUTEIBHBI K TIOBBINICHHON
KHUCJIOTHOCTU CPEJbl, TIOATOMY TATY4YeH OOJEe3HU MOJBEP)KEH MPEUMYIECTBEHHO
MIIEHUYHBIN XJ1€0, MMEIONIMNA MO CPaBHEHUIO C PiKaHBIM XJIEOOM HEBBICOKYIO
KHCIIOTHOCTh. B Havane pa3Butus 3a0oseBaHus xjied npuoOpeTaeT NOCTOPOHHUM
(GPYKTOBBIN 3amax, 3aTeM MSKHII OCIIU3HICTCS, TEMHEET, CTAHOBWTCS JIUIIKHM,
TSHETCS HUTAMU. [lopakeHHBIH X710 HE MPUTOJICH B IHUIITY.

Jliss mpemoTBpamieHusl TiArydeld Oonie3HHM XJie®d TOcie BBIMEYKH OBICTPO
oxnaxzaarT o temneparypbl 10—12 °C u XpaHsaT npu 3TOH TeMIlepatype B
XOPOIIIO BEHTHIMPYEMOM TIOMEIIICHHUHU.

PexomenmyeTcsi MOIKHUCIATh TECTO YKCYCHOM, MPOMHOHOBOW, COPOMHOBOM
KHACJIOTAMH WJIM UX COJIAMH. B TECTO M3 MIICHUYHONH MYKH MPEAJIOKECHO BBOJIHTH
3aKBACKM YHUCTBIX KYJIBTYpP MPOMUOHO-BOKHUCIBIX OaKTepui wWin Me30(HIbHON
MOJIOUHOKHMCI0W nanouku Lactobacillus fermentum. Yrraeraroiiee aelcTBUE dTOU
Oaxtepun Ha Bac. subtilis 00ycioBIeHO HE TOJIBKO MOJAKHUCICHHEM CPEabl, HO H
BbIJIEJIEHUEM aHTUOMOTHYECKHUX BEIECTB.

Bozbynurensmu MeaoBoi 60J€3HHU SBISIOTCS IPOXIKE-TI0100HbBIC TPUOBI (13
HHJOMHUIIETOBBIX TpruOOB). OHU MOMagal0T B TECTO C MYKOW M COXPaHSIOTCS TPH
BbITIEUKe Xj1e0a; HHPUIMPOBaHNE TOTOBOTO XJIe0a MOYKET IMTPOUCXOIUTh U U3BHE.

Bbone3np cHauana mposBIISeTCS HA MOBEPXHOCTH XJie0a, 3aTeM IO TpeluHaM
pacnpocTpaHseTcss BHYTPh MSKHIA B BHJAE OETBIX CYXUX IOPOIIKOOOpPa3HBIX
BKJIFOYCHH, CXOJHBIX C MEJIOM. XJeO TepsieT TOBapHBIA BHUI, MpPUOOpETaeT
HENPUATHBIN BKYC.

[InecHeBenne — Hamboree pacmpOCTPaHECHHBIN BHJ MOpYW xyeba — dyarie

BO3HUKAET MPH HEMPABUIBHOM peXHUME XpaHeHHs. [Ipu CAMIIKOM TIOTHOMU
YKJIQJIKE, TOBBIIICHHON BJIAKHOCTH M TEMIIEpaType CIOPbI MJIECEHEH, MOIMaBIINe
Ha BBINICUYCHHBIM XJI€O0 W3BHE (M3 BO3/yXa, MPU KOHTAKTE ¢ MHOUIIMPOBAHHBIMHU
npeaMeTaMu), OBICTPO Pa3BUBAIOTCS, OCOOCHHO €Clid KOpKa XJjieba ¢ TpeliuHaMHU.

[InecuneBenue xseba yaille BbI3BIBAIOT rpuObI poAoB Penicillium,



Aspergillus, Mucor. MHorue u3 HUX BBI3BIBAIOT TUAPOIH3 OEIKOB,
Kpaxmana; xJjie0 mnpuoOperaeT HENpPUIATHBIE 3aTXJbIA 3amax U BKYC.
3amiecHeBenblii X1e0 B MMILY HE NPUTOAEH, TaK KaK MOXET COJepXKaTh
MUKOTOKCHUHBI. B X7e0e, mopakeHHOM acneprusuioBbIMU TpubamMu, oOHapY>KEHBI
apnatokcunsl (I'. lnuxep); KOHLIEHTPUPOBAIUCH OHU B OCHOBHOM B Hapy>KHBIX
CJOsX XJIe0a, HO BBISBIISUIMCH U B MSKHILIE.

Jist OopbsObl € TUIECHEBEHMEM xJieba NpeasaraloT pa3iHYHble METOJIbI:
00pabOTKy TMOBEPXHOCTH XJjieba WM YMAaKOBOYHOIO MaTephaia XUMHYECKUMHU
KOHCEpBaHTaMu (ITHJIOBBIM CIIUPTOM, COJIIMH TPOMUOHOBOW M COPOMHOBOI
KHCJIOT); CTEPWJIM3ALMI0 YINAKOBAHHOIO Xjeba TOKAMH BBICOKOW 4YaCTOTHI,
MOHM3UPYIOIUMH U3Ty4YeHUsIMHU. XOpolui d3QPeKT naeT 3aMmopakuBaHue xJeoda.
OnHako OCHOBHBIMM MEPOIPHUATUSAMHU Ha xJ1e003aBoJax, O0eCreYMBaIOIIUMHU
BBICOKOE KadyecTBO XxJieba, SIBIAIOTCS CTPOroe COOJIOJEHUE YCTAaHOBJICHHOIO
peXMMa TEXHOJOTMH IPOU3BOJCTBA, COJAEpP)KAHHWE B JODKHOW  UHUCTOTE
o0opy10BaHUs, CUCTeMaTHIeCKast 1e3UH(EKIHs MPOU3BOICTBEHHBIX TOMEIIEHU.

Xned — TPOAYKT, yHoTpeOaseMbld B NIy 0€3 JJIOMOJHUTEIHHOMN

KyJIMHApHOW 00pabOTKH, MOITOMY Ha BCEX CTaAUSAX €ro IMPOU3BOJACTBA, MpPH
XpaHEHUHU, TPAHCIMOPTUPOBAHUU U peaju3allid JOJLKHBI CTPOTO BBINOJHSATHCS

YCTaHOBJICHHbIE CAHUTAPHbBIE TPEOOBAHUSI.

IIpou3BOACTBO MEeKAPCKUX JApOoAsKel. [lekapckue mpecCoBaHHbBIE U CyXHE
JIPOXOKH  BBIPAOATHIBAIOT HA  CICIHAIU3UPOBAHHBIX  JIPOXKKEBBIX  3aBOJAX.
[IutaTenpHONM CpenoOW TMpU BBIPAIIMBAHUU JIPOXIKEH CIYKUT OCBETIICHHAs,
ouuiieHHass ¥ pa30aBlieHHAas BOJOW CBEKJIOBMYHAs MeJlacca — OTXOJ
CBEKJIOCAaXapHOTO MPOM3BOJICTBA. B Hell comeprkaTcss HEOOXOIUMBIE IS IPOMKIKEH
caxapa ¥ MHOTHE JPYTru€ MHUTATEIbHBIC BEIIECTBA; JOMOIHUTEIHHO JO0ABISIOT
azoT-u  ¢ocdopcoaepKanme Ccoad. TemrepaTypa METACCHOW Cpelnbl TpH
BBIpAIIMBaHUM JIPOXIKeW mojaaepkuBaeTcsa Ha ypoBHe okosio 30 °C, pH 4,5-5,5.
Cpenla MHTEHCUBHO a’pupyeTcs (HEmpepblBHO TMOJaeTcs BO3AyX). B  Takux
YCIOBUSIX APOXKKU NbIIIAT, a He OpoasT. bonbiias yacTh caxapa HUCHOJIb3yeTCs

MU 1JI1 CHMHTC3a BCHICCTB KIICTKH, ITPH 3TOM APOIKIKH aKTHBHO PAa3MHOZXKAIOTC.



[lo HaKOMJIEHUH OMPEEICHHOIO KOJIUYECTBA IPOKIKEBBIX KIETOK UX OTIAEISIOT OT
Cpe/ibl, MPOMBIBAIOT BOJIOM, CTYIIAIOT U MPECCYIOT 10 cojepkanus Biaaru 73—75 %.
[lony4yeHHyI0 NIPOXKEBYIO Maccy (OpMYyIOT B BUIE OpPUKETOB C COJEpKaAHUEM
JIPOKIKEBBIX KIETOK B KonuuecTBe 8—12 muipa. B 1 r. bpukersl ynakoBBIBalOT B
OyMmary u oxJiaxxaarot 10 Temrepatypsi 4°C.

CylieHble APOXIKH BBITYCKAIOT ¢ BiIaxHOCThIO 8—10%. IIpu mpousBoacTse
NEKapCKUX JAPOXOKeM HMCMONb3yIOT Takue pacbl Saccharomyces cerevisiae,
KOTOpBIE XOPOIIO Pa3MHOXKAIOTCS B MENACcCOBOM MUTATEIbHOM cpene, 001aaaroT
BBICOKOW OpOAMIBHOW aKTUBHOCTHIO, CTOMKM MpU XpaHEHUU B IMPECCOBAHHOM
BUJE, a TaKXke IMpU BbICYIIMBAaHUU. B Hacrosimiee Bpemsi BBIPALIUBAIOT
npeumyiiecTBeHHO packl Kuesckyto 21, Onecckyro 14 u rubpuast Ne 196—6 u 176,
BeiBeieHHbIe B MHCTUTYTE TeHeTnku AH CCCP. Otu packl 0051a1al0T MHOTUMH
MOJIOKUTENbHBIMU JJI IPOKKEBOTO MTPOU3BOICTBA MPU3HAKAMH.

B mpouecce mpou3BOACTBA APOAOKEN B APOMIKEPACTUTENBHBIC aIlllapaThl
BMECTE C CBIPbEM, 3aJaTOYHBIMU JPOXOKAMH M M3 BHEIIHEH Cpelbl IOINaNaroT
IIOCTOPOHHHE MMKPOOPraHu3Msbl. Pa3BHBasiCh COBMECTHO C IPOU3BOJICTBEHHBIMU
ApOX’KaMU, OHM HEONAaronmpusiTHO BIMSIOT Ha TEXHOJOTMYECKHH Ipolecc,
CHIDKAIOT BBIXOJ M Ka4€CTBO I'OTOBOM IMPOJYKLIHH.

Haunbonee HexenaTeabHbIMU SBISIIOTCS OBICTPO PAa3MHOXKAIOIIUECS APOKKH
ponoB Torulopsis u Candida, koTopble HE CIOCOOHBI K OPOXKEHUIO WU OPOIST
oueHb cia00, HO HMHTEHCUBHO HCIIOJIB3YIOT caxap M JpyrHWe IHUTaTeIbHbIE
BEIIECTBA Cpellbl. BrIX01 roTOBOM MPOAYKLIMHU NPHU AaKTUBHOM Pa3MHOXKEHUHU 3THX
JOPOACOKEN MOXKET J1ak€ HECKOJIBKO YBEIMYMBATHCSA, HO IPECCOBAHHBIE JPONKU
MOJTyYalOTCsl ¢ TOHMKEHHBIMU XJIEOOIEKapHBIMU CBOMCTBAMHM U MEHEE CTOMKHU B
XpaHEHHUH.

N3 OGaxtepuil Hanbosiee OMacHbl THUJIOCTHBIE — CEHHas M KapTodenpHas

Majoykd, a TakKkKe TeTepoPpepMEHTATHBHBIC MOJOYHOKHCIBIE OaKTepuu poja

Leuconostoc. JIEMKOHOCTOKH MOTYT OCIHM3HITh MEJIACCHYK) Cpely, CKJIEUBATh
IPOXCOKM B KOMKHM. B pesynbrarte BBIXOJ IPOXIKEU CHUXKACTCS, 3aTPYIHACTCS HUX

MIPOMBIBKA M IIPECCOBAHUE, YXYIIIAECTCS TOBAPHBIN BUJI TPECCOBAHHBIX APOKIKEHM.



Hanuune rHUAOCTHBIX — OakTepuil 1 JUKUX JPOXIKEH B IMEKapCKUX

MPECCOBAHHBIX JPOXIKAaX BbINIEe AomycTUMoro komudectBa (20-30%) sBisieTcs

IIOKAa3aTCJICEM UX HHU3KOI'O Ka4€CTBa.

[IpeccoBaHHBIC JIPOXIKU — CKOPOIMOPTAIIMICA TpoaykT. OHH MOTYT
MOJIBEPraThCsl THIJIOCTHBIMHU OaKTEpHUSIMH TOPYE B BHJIEC Pa3MsITUEHUs, BILIOTH 10
pa3KMKEHUSI C 00pa30BaHWEM HENPHUATHOTO 3amaxa. COXpaHSATh MPECCOBAHHBIC
JPOAOKH CIISYET Ha XOJI0IC.

OCHOBHOW NMPUYMHOW MOTEPHh CBEXKHMX IIOJOB M OBOIICH B MEPHUOJ TOCIE
cOopa ABJISAIOTCS MUKPOOHBIC TIOPAKCHHUS.

B TeueHue IIMTENBHOTO BPEMEHHM CBEXKHUE IUIOJABI M OBOIIU OCTAIOTCS
’KU3HECITOCOOHBIMHU, B HUX MPOTCKAIOT pa3iudHble (U3HOJOTUYECKUE MPOIIECCHI,
CBOMCTBEHHBIC PACTUTEIBLHBIM OPTaHU3MaM.

OnHako B OTIMYME OT BETCTHPYIONIUX PACTCHHH B CHATBHIX IDIOJMAX M
OBOIIAX Mpeo0jagaloT JUCCHMMIIIAIIMOHHBIE TIPOIECChl (IbIXaHWE), B HHUX
COXpaHseTCs Takke (QYHKIHS TpaHCIUpAUK (MCIapeHue BOJABI). Y pa3HBIX
IUIOJJOB M OBOIIEH B 3aBUCUMOCTH OT HMX IPOUCXOXKJICHUS M BHJIOBBIX
0COOCHHOCTEH TH MPOIECCHI MPOTEKAIOT ¢ Pa3INYHOW HHTEHCUBHOCTBIO.

YeMm MHTCHCHUBHEE OMOXHMHYECKHE IPOIECCHI, TEM OBICTPEe MPOUCXOJAT B
IJI0JIaX M OBOIIAX ITyOOKHE U HEOOpaTUMbIC H3MCHEHHUS,

XapaKTepu3ymolIlnue uxX crapeHue. [lo mepe cTapeHHs IUIOJOB W OBOINCH
JIEKKOCIIOCOOHOCTh MX IaJlaeT, yXyAIIaeTcs BHEIIHWK BUA. OHU IOCTEIIEHHO
Pa3pBIXJITIOTCS, TEPSIOT BKYCOBYIO M IIMTAaTEIbHYIO IIEHHOCTb, CHHIKACTCS
CITOCOOHOCTh COTPOTHBIATHCS 3a00JICBaHUSIM, Ha HUX HAYWHAIOT Pa3BHBATHCS
pa3IMYHbIE MUKPOOPTaHU3MBL.

PanmionanpHBIE  METOABI  XpaHGHHWS  CBEKHMX IUIOJIOB W OBOIICH
IpeayCMaTPUBAIOT CO3JaHUE YCIOBUH (TeMIlepaTypbl, BJIAXXHOCTH BO3/IYyXa,
ra30BOr0 COCTaBa CPEJbl), KOTOPBIC 3aMEUISIOT MPOIECCHI, BEAYIIUE K CTAPCHUIO
1 TIEPE3PEBAaHMIO, CIIOCOOCTBYIOT COXPAHCHHIO MPUPOJTHBIX MMMYHHBIX CBOWMCTB

IJ1I040B U OBOIHCﬁ N OJHOBPCMCHHO TOPMO3AT PAa3BUTHUC MUKPOOPIraHN3MOB.



YcTounBOCTh (MMMYHHUTET) PACTEHHMM K MHUKPOOHBIM MOpPaKEHUSIM
oOyciioBieHa MHOTMMH (akrtopamu. CylIeCTBEHHOE 3HAaY€HUE HUMEET UuX
aHATOMHMYECKOE CTPOCHHE, OCOOEHHO cTpoeHue NmokpoBoB. Koxuua (ee TomnmmuHa,
HaJIM4ue ONPOOKOBEBIIMX KIETOK, KYTHKYJbI, BOCKOBOI'O HajeTa) SBISETCS
MOIIHBIM 3allUTHBIM OapbepoM NPOHUKHOBEHHIO MHUKPOOOB B COYHBIE TKAHU
(MSIKOTH) TJIOOB W OBOLIEH. BONBIIYIO POJb UIpaeT TakkKe HUX XUMHUYECKHM
COCTaB, HAJIMYUE BEIECTB, TOPMO3SUIUX PA3BUTHE MHUKPOOPTraHU3MOB, HAIIPUMED
Kpacsimux (aHTOI[MAaHOB, (PJIABOHOJIOB), 3(DUPHBIX Macea U OCOOCHHO (PUTOHIINIOB.

MHorue u3 3TUX BEIIECTB COCPENOTOYEHBI TJIaBHBIM OOpa30oM B KOXKHUIIE
IUIOZIOB M OBOIIEH M B MpUJIEralouIuX K Hell KieTkax MSIKOTH. [1lo3ToMy MOKpoBbI
ABJIAIOTCS HE TOJBKO MEXaHWYECKMM IMPENSTCTBUEM, HO M HEOJaromnpusiTHO
BO3/ICHCTBYIOT Ha MUKPOOPTaHU3MBI.

Kpome mnpupomHbIX 3alIMTHBIX CBOMCTB, JKHUBBIE OpraHbl pacTEHUMU
00Ja1at0T CIOCOOHOCTHIO AKTUBHO PearupoBaTh Ha BHEJPEHUE B HUX BO30YIUTEINS
6one3Hu (matoreHa). B ocHOBe OTBETHBIX 3aIIMTHBIX PeaKIUi WHOUIIMPOBAHHBIX
OpraHoB JIGKUT U3MEHEHHE WX OOMEHa BEIIeCTB. YCHJIMBAETCS (PUTOHIIMIHAS
aKTUBHOCTb,  AKTUBM3UPYIOTCS  (EpMEHTATUBHBIE MpPOLIECCHl  (Hampumep,
OKHUCJICHHE (PEHOJIbHBIX COCIMHEHUI), MPUBOASIINE K 00pa30BaHUIO TOKCHUYHBIX
JUIsE MUKpOOOB BelIecTB. B 0TBET Ha BHeApEeHUE MAaTOreHa B KJIETKaX, rpaHUYaInx
C 30HO MOpa)KEeHUs, BRIPA0ATHIBAIOTCS U HAKAILJIUBAIOTCS HOBBIC, CIICIIU(PUYECKUE
aHTUMUKpPOOHBIE BemiecTBa (IIPEUMYIIECTBEHHO ()EHOJBHOM MpUpOIBI) —
¢utoanekcuapl. Bo3numkaeT kak Obl XUMHUYeCKMd Oapeep Ha MYyTH
pacnpocTpaHeHus rpuba-naToreHa. B pesynbTaTe TOPMO3UTCS €ro pa3BUTHE, OH
MOXET ¥ TOTHOHYTb.

Mukpogopa cBeKUX IUIOA0B M oBowlei.Ha moBepxHOCTM 1IOAOB M
OBOLIEH MOCTOSIHHO HAXOJATCS PA3JIMYHBIE MHMKPOOPTaHU3MBI, 3HAYUTEIbHAs
4acThb KOTOPBIX HE NPUHHMMAET ydacTHE B Ipoueccax 3a00JeBaHUN M IMOpYU U
HaXOJUTCS B HEAKTHBHOM COCTOSIHMHM. EciM KOXHIla HE MOBPEXJEHA, TO Ha €€

IIOBCPXHOCTH HMECTCA OOBIYHO HE3HAYHUTCIBbHOE KOJIMYECTBO ITHTATEIBHBIX



BEILIECTB, IMOATOMY Ha HEM MOTryT CYIIECTBOBATh U Pa3MHOXKAThCS TOJBKO
HEMHOTHE BHUJIbl MUKPOOPTAaHU3MOB, KOTOPBIE COCTABIISIOT TaK

Ha3bIBaEMYIO 3MUPUTHYIO MUKpOGIopy. BU10oBOI cocTaB U YMCIEHHOCTH €€
3aBUCAT OT BUJA pacTeHUM, reorpaduueckux, KIMMATUYECKUX U MPOUYUX YCIOBUI
WX MpOoU3pacTaHusl.

Haubonee xapakTepHbIMU MPEACTABUTENSIMU JNUGUTHOH MUKPODIOPHI
IJIOJIOB U SITOJ| SIBJISIFOTCS IPOXOKH, MOJIOYHOKHCIIBIE, YKCYCHOKHUCIBIE OaKTepHH,
pa3IUyHbIE CIIOPOHOCHBIE OaKTEepUH, a TakKe CHOpbl TPUOOB. 3HAUYUTEIHHO
pazHooOpa3Hee TO cocTaBy M OOWJIbHEe MHUKpo(opa OBOIIEH W IJIOAOB, Y
KOTOPBIX  TIOBpPEXJAEHA IMOBEPXHOCTh (MOOUTHIX, C  TPEIIMHAMH  JaXKe
MUKPOCKOITUYECKON BEIUYMHBI, C COJPAHHON KOXKHUIEH), TaK KaK BHITCKAIOIINHA 13
MOBPEXKICHHBIX TKaHEN COK CIYKUT MUTATEIbHON CPEI0H 1T MUKPOOPTaHHU3MOB.

Ha 1 cM? HOBEpPXHOCTH 3J0POBBIX IJIOJOB U OBOIIEH HAXOAATCS THICAYM U
JIECSITKU ThICAY OAaKTEpUid, COTHU M COTHH ThICSY JPOXKEH M CIIOp TUIECEHEe, a Ha
NOBPEXKACHHBIX — MWIUIMOHBI IUIECEHEH M JPOXOKEH, MWUIMOHBI W COTHHU
MUJIIMOHOB OAKTEPUIA.

[ToBpexieHrs TOBEPXHOCTU IJIOJOB U OBOIIEH HE TOJIBKO CIHOCOOCTBYIOT
YBEJIMUECHUIO KOJMYECTBA SMU(PUTHBIX MUKPOOPTaHU3MOB, HO CIYXaT TaKkKe
NPUYMHOW WHGEKIMH W3BHE CIEMU(UUSCKUMHU BO30YIUTEIIMHU 3a00JICBAHUN |
nopuud. Ha mmoasl U oBOmM MOTyT momacth (M3 MOYBBI, BO3AYyXa, C Tapbl, OT
JOJeH, yYacTBYIOIIMX B cOOpe, yMaKkOBKE, pealn3alii) W TaTOTCHHbBIC IS
YelloBeKa MHKPOOPTaHWU3MBI (JM3EHTEpHitHbIe, OpIOMHOTH(O3HBIE OaKTepuH,
canbMOHEIUTBl U Ap.). CpoKM BBDKUBAaHUSA 3TUX OaKTEpHil Ha TUIOJAX M OBOIIAX
JOCTaTOYHO Benuku. Ha orypmax, 3ei1eHoM JykKe, NOMHUIOpaxX U peauce
CaJbMOHEJUIBl  BBDKHMBAaKOT NIPU KOMHATHOM  Temmeparype 6-12  nHe,
JMU3EHTEpUiTHbIe Manouyku — 1-7 nHel, a mpu NOHMXKEHHOUM TeMIlepaType CpPOKHU
BbKUBaHUS yaimuHsAoTca (JI. W, Anpenbcon). Ilostomy mnpu peanuzauuu u
nepepabOTKe CBEXHUX IUIOAOB M OBOINEH HEOOXOAUMO COOJIIOAATh CaHWTApPHBIC

TpeOOoBaHUS.



B mepuwonm miMTEensHOTO XpaHEHWs IUIONOB W OBOIIEH MOpakeHHE WX
MHUKpPOOPTaHU3MaMH MOJKET MPHUBECTH K OONBIIUM IMOTEPSIM MPOIYKIIUUA. DTOMY
CIIOCOOCTBYIOT HETPABWIBHBIE CIIOCOOBI 3arOTOBKH, TIEPEBO3KH M XPAHCHHS
(TuToxasi TIOATOTOBKA XPAHWIIMWIN, 3aKjiajJKa IIOXO NPOCYIICHHOW MPOMYKITUH,
MOIMOPaXKMBAHUE €€, TOBBIIIEHHAS BIIAYXHOCTh M TEMIIEpaTypa B XpaHUJIUIIAX U T.
IL.).

Bone3nu mimogoB u oBoiieit (THUIHM) BBI3BIBAIOTCS Yaiie (0COOCHHO TLIOJIOB)
IUICCHEBBIMH T'pHOaMH MU PEXKe IPOXOKaMu W OakTepusMu. B mepByro ouepenb
MOPTATCS TOBPEXKACHHBIC M TEpe3peibie IUIOALI M OBOIIM. HekoTopbie TpHOBI
MOpaXkal0T WX €IIe¢ B IEPUOJ TMPOU3PACTAHUSA, PE3KO CHMKAS YPOKAWHOCTb.
[Ipeobnamanue TICCHEBBIX TPUOOB B IpoIeccax MOPYM ILIOJOB OOYCIIOBICHO
NIPEK/IC BCETO BHICOKHUM COJIEP)KaHUEM B HUX YTJICBOJOB, a JUISI MHOTHX — KHCJIOH
peaKIuen ux COKOB.

Opnako B pe3yjibTaTe pa3BUTHS TPUOOB CHMIKAETCS  KOJIMYECTBO
OpraHMYecKuX KHUCIOT, ToBbImaeTcss pH cokoB, 4YTO co3maer ycioBus IS
pa3ButHs OakrepuanbHON Quiopsl. Hepeako mpoliecc mopud IIof0B M OBOIIEH,
HavaThIi TpubamMu, CONPOBOKIAETCS 3a-

TEM JESTEeNIbHOCThIO pa3iudHbX Oakrepuil. CyiiecTByroT 3a0oieBaHus,
Ha3bIBaeMble  OaKTepuo3aMu, KOTOpPhIE C CaMmMOro Hayaja BbI3BIBAIOTCS
crienupuIecKuMH OakTepusIMU. Y OBOIIEH, CoJepKaIIUX OOJbIIIee M0 CPABHEHUIO
C TUIOIaMH KOJMYECTBO OCIKOBBIX BEIIECTB M MMEIOIIUX MEHEE KUCIYIO PEaKIUIO
COoKa, OaKTepHalbHbIE TOpPAKEHUS BCTpeUaroTca uyamie. Bo30yautensMu uX
ABIIAIOTCS Kak OeccriopoBbie OakTepuu (damie pogoB PseudomonasnErwinia), Tak-
u cnoporocHele (Bacillus subtilis, B. polymyxa, B. mace-rans). ¥ mopaxeHHBIX
IJIOJIOB ¥ OBOIIEH TKaHW TIOJBEPraroTCs pachajgy — Maiepanuy; Mpu dTOM OHU
TEMHEIOT W Pa3MATYaAOTCS HMHOT/AA [0 Pa3KWKeHHs. bakTepuos3bl IMII0N0B U
OBOIIIEH HAHOCAT OOJIBIITION YKOHOMHUYECKHUH yIIepo.

I'puOnble 3a0o0neBaHUsI HAYMHAIOTCS C TpopacTaHusi crop rpuda Ha
MMOBEPXHOCTH KOXHIIBI U MOCJIEAYIOIIEr0 BHEAPEHUSI TPOPOCTKOB (TUP) B MAKOTH

IJIOJIOB U OBOIIIEN.



BonpmmHCcTBO TpHOOB, MOpa)KaroIUX VIOl U OBOIIHU B MEPUOJ] MOCTE UX
CheMa JI0 pealu3aluu, SBISIOTCS PAHEBBIMU TMapa3suTaMU; OHHU CIIOCOOHBI
MPOHUKATh B IUIOJ JIMIIb Yepe3 MOBPEXKACHUS KOXKHUIBI WM uepe3 ee
€CTeCTBEHHbIE OTBepCcTHs (ycTbula, yeueBHUkH). [loaToMy OepexxHoe obpaieHue
C IUIOJaMU W OBOIIAMHU Ha BCEX ATamax WX MPOABMIKEHHs] OT MOMEHTa cOopa 0
peanuzaiu, T. €. COXpPaHEHUE IETOCTHOCTU HX IMOKPOBOB,— OJWH U3 TJIaBHBIX
NyTell CHUXEHUS MOTEPh ITUX IEHHBIX MPOJYKTOB NMUTaHMs. Jlaxke HE3aMeTHBIC
MOBPEXACHUS (MMPOKOJIBI, ITapaNUHbI, IOTEPTOCTH ), HAHOCUMBIE TIOJaM M OBOIIIAM
BO BpeMs YOOPKH, YITAKOBKHU U MEPEBO3KH, CIIOCOOCTBYIOT UX OBICTPOI mopye.

['pubsl, mopaxkaromue II0Abl U OBOIIM MPEUMYIIECTBEHHO IOCIE CheMa,
OTHOCST K (aKyJbTaTHUBHBIM Mapa3zutaM. OHU pPa3BUBAIOTCS HAa MEPTBBIX TKAHSX,
ruOeNb KOTOPBIX BBI3BIBAIOT CAMH, BBIICIISISI TOKCUYHBIE JISI PACTUTEIIBHBIX KIETOK
BEIIECTBA.

[lon neiicTBHEM BBIACNSIEMBIX TpPUOAMHU THUIPOIUTHUECKUX (PEepMEHTOB
(MeKTONUTUYECKUX, UEIUII0NA3bl) pa3pylIaloTCs MEXKKIETOYHbIE TUIACTUHKA |
000JIOUKH KJIETOK MSIKOTH TUJIOJIOB U OBOILEH, MPOUCXOAUT AECTPYKIHUS — pacra
TKaHEH.

I'pubpl  oOnamaroT  pa3HOOOpa3HBIMH  3K30- W 3HAOPEpMeHTaMU,
MO3BOJIAIONIMMHU  PACIICIUISATh TOJMMEPHbIE COCAMHEHHS KJIETOK M TKaHeH
pacTeHusi Ha OoJyiee MPOCThIE BEIIECTBA, AOCTYIHBIC i ycBoeHUs. [Ipoucxonst
riIyOOKHe N3MEHEHHUS BEIEeCTB, BXOISIINX B COCTaB TUIOJIOB M OBOIIEH.

AMMHOKHUCIIOTBI, caxapa, OpraHUuYeCKHe KHUCIOThl, MUHEPAJIbHbIE BELIECTBA
U IpyTUe COCAMHEHUS UCTIONB3YIOTCS TPUOAMU JUIsl CHHTE3a BEIIECTB UX KIETOK H
pacxoAyroTcs B Tpoliecce abixaHus. HakamnuBaroTcs pa3ivdHbIE METa0OJIUTHI
rpuboB (aMMHaK, HEKOTOpPhIE OpPTaHWYECKHWE KHUCIOTHI W Jp.), TOKCHYHBIC IS
PaCTUTENbHBIX KIETOK.

NHTeHCUBHOCTh pa3BUTHA OOJie3HEW IUIOJOB W OBOIICH 3aBUCHUT OT HX
YCTOMYMBOCTA B OTHOIIEHUU Tpuba — BO3OyAUTENs] OOJE3HH, OT AKTUBHOCTHU
BO30YJIUTENS U YCIOBUI CPEIbl.

Tak, no manubiM K. A. Mynpenosoii-Bucc u C. A. KonecHuk,



MIPY UCKYCCTBEHHOM WH(MHUIIMPOBAHUU SOJIOK PA3IUYHBIX MTOMOJIOTHUECKUX
COpTOB BO30yauTeneM Msrkod 3eneHo raHwiu (Penicillium expansum) miobr
OJIHUX COpTOB, xpaHuBiuecs npu 18°C, 3aboneBanu Ha 2—-3-i1 JIeHb, IJIOMABI
JIpYruX COPTOB — Ha 7—8-H, a MJI0Jbl HEKOTOPBIX HanboJiee YyCTOMYUBBIX COPTOB —
muiib Ha 12-14-i nenp nocne 3apaxenus. HeogumHakoBa 1 mopaxaemMocCTh IJI0/10B
OJTHOTO TTOMOJIOTHYECKOTO COpTa pa3Iu4YHBIMHM TaToreHamu. Hampumep, s010KH
copta J[>xoHaraH, mHGUIMPOBaHHBIE BO30OyauTeneM IioAoBo THwM (Monilia
fructigena), 3abomeBasiu Ha 1-2-¢ CyTku, a HWHPUIMPOBAHHBIC BO30YAUTEIEM
yepHoro paka (Sphaeropsis malorum)—na 7—10-e cyTku mocne 3apakeHusl.

BonpmmHCTBO TpUOOB, MOpakKaroNIMX TUIOALI H OBOIIM TPH XPaHCHUH,
XO0JI0JIOYCTOMYMBBI M CIIOCOOHBI pa3BUBATHCS Mpu Temiiepatype a0 —5°C. OnHako
CHI)KCHHME TEMITepaTypbl XpPaHCHHS ILIOJOB W OBOIICH 3HAYMTEIIBHO 3aMEISCT
pasBuTHE 3a00jieBaHni. Tak, KOYaHbl O0EJIOKOYaHHOW KamycThl, HHPUIIMPOBAHHBIC
BO30yauTeeM anbrepHapro3a (Alternaria brassicae), npu 18 °C 3a0oneBanu Ha 1—
3-i1 nenp, a npu 2—1 °C — Ha 10-12-i1 neHs.

[lopua mI0AOB, U OCOOEHHO STOJ, BBI3BIBAETCS M JIPOXNKKAMHU, KOTOpPbHIE
COpaXMBaIOT caxap B ATHJIOBBI CHOUPT M YIVIEKUCHbIN Ta3. [Ipu 3ToM 1ol u
ATO/BI TPUOOPETAIOT CITUPTOBOM MPUBKYC, @ HHOT/IA M MPOKUCAIOT BBUIY Pa3BUTHS
TPOXOIKEH U YKCYCHOKHUCITBIX OaKTePHIA.

Bo30ynurenu oTnenabHBIX BUIOB MOPYHM WM OOJIe3HEH IUIOAOB M OBOIICH
ObuTM omucaHbl Bhiie (cM. Ti. 1). Hike mpuBOAMTCS KpaTkas XapaKTepUCTHKA
HanOoJiee PacCIpOCTPAHEHHBIX TPUOHBIX M OaKTepUATbHBIX 3a00JIEBaHUN TIPH
XpaHEHUH TIJI0IOOBOIIHOMN MPOAYKITUH.

bone3nu Kaptodens u TOMAaTOB (moMuI0pOB). HaunbGonee
pactpoCTpaHEHHOW © OMacHoOi OoJe3HbI0 OOTBBI W KIyOHeW Kaprodens,
BbI3bIBaeMor  rpubom  utodropoir  (Phytophthora infestans), sBusercs
KapTodenpHas THWIb, Wik GuToPpTopo3. Ha mopa’keHHBIX JTUCTHAX MOSBISIOTCS
Oypble MsATHA, HA KOTOPBIX oOpa3zyercs: Oenblid MyHMIOK — CKOIJICHWE MUIEIUS U
CIIOPOHOCAIINX OpraHoB rpuba. Omnangas, OHU MOMAIA0T HA 3I0POBHIC JINCTHS U B

nouBy. KinyOHu kapTodens mopaxkaroTcs rppooM, TakuM o0pa3oM, erie B molie, u



OCOOCHHO BO BpeMsi YOOpKH TpU CONPUKOCHOBEHUHU TMOPaKEHHOW OOTBHI C
MOPAaHEHHBIMU yYaCTKaMU KITyOHSI.

Ha mnopakeHHbIX KIyOHSIX 0OOpa3yloTCs CBHHIIOBO-CEPOBAaThIe, a 3aTEM
Oypble BIaBJICHHbIE TISITHA C TOKPBHIBAIOIMIMM KX OEIOBAaTHIM HAaJeTOM W3
cnopoHocamux rud rpuba. Ha cpese kinyOHS oOHapyKuMBarOTCS NOOYpEBILHE
YYaCTKM 3arHUBIICH TKaHW B BHJIE 3yOUMKOB Ha TPaHUIE CO 3I0POBOM TKAHBIO
(puc. 38). Ha rudax munenust rpuda, pacnpocTpaHsAIOMIETOCs MO MEXKIECTHUKAM
MOpPaKeHHOW TKaHU, 00pa3ylOTCsl BBIPOCTHI-MIPUCOCKH, BHEAPSIOMINECS B KIICTKH,
COJIEP’)KUMOE KOTOPBIX CIYKHT IS TATOT€HA UCTOYHUKOM TTHUIIIH.

[Ipu XpaHEeHMHM HEIOCTATOYHO MPOCYIIEHHBIX KIyOHEH WM B YCIOBHUAX
TIOBBIIIICHHOH BJIYKHOCTH M TEMIIEPATyphl 3a00JICBaHUE

KIIyOHel pa3BuBaercs o4eHb ObIicTpo. OcoOeHHO mnopaxkaiorcs ¢u-
TOQTOPO30M paHHUE COpTa KapTodes.

Ha mnopaxeHHbpiXx ¢GuUTOPTOPO KIYOHSX YACTO HAYMHAIOT Pa3BUBATHCS
JIpyrue TUiecCHeBble TpUOBI (campoduTbl) U OaKTepUU, KOTOPHIE YCKOPSIIOT U
yrayOssitioT TpoLece MOpYM M YacTO MEPEeBOAST €ro B CTAIUI0 MOKPOW THUIIH,
KJIyOHU TIPU 3TOM pa3MArdyaeTcsl U U3Jal0T HeNmpUusATHBINA 3anmax. OObIYHO OOJIE3Hb
NPOSIBIISIETCSA B HAYAJIBHBIN MEPUOJ XPAHEHUS, KOT/Ia B XpaHUJIUIIIAX elle

Puc. 38. ®urtodTopos kapTodes:

@ — TIOPaKEHHBIN KIyOeHb (MPOMOIBHBINA pa3pe3); O — CIOPAHTUEHOCEI] CO
CIIOPaHTUSAMU; 6 — TMPOPACTAIOIIUNA  CIOPAHTHI; 2 — 300CTHOpa; 0 — MHUILIEIUM
butodTOpHI B KITyOHE

OTHOCHUTEBHO TEII0, U MOXKET BBI3BaTh MACCOBYIO mopuy kaprodens. ['pud
MOXXET 3WMOBaTh Ha PACTUTENBHBIX OCTAaTKaX B TOYBE B BHUJAE 3UTOT WIHU
XJIAMHUI0CTIOP.

Cyxass THminb kaptodens, wunu (y3apuo3, BbI3BIBACTCS TpuOaAMU poja
Fusarium. KnyOHu mnopaxkaroTcss TpuboM B ToJie W B XpaHWIHIAx. [ puodbl
HEMPUXOTJIMBBI K TEMIEPATYPHBIM YCIOBHUSM, MEPEHOCAT Temmeparypy —2, —5°C,
HO XOPOIIIO Pa3BUBAIOTCS JUIIH NPH TIOBBIIIICHHONW BIA)KHOCTH BO31yXa. boles3Hb

OBICTPO IEepeAacTCcsi OT OOJMBHBIX KIYOHEH 3I0POBBIM.



HaubGonee yacto dyzapuym nopaxkaet kiyoHu, 3apaxkeHHbie hutodTopoii, a
Takke KIYOHM C HAPYKHBIMH MEXaHUYCCKUMHU  TIOBPCKICHUSIMH WU
noAMOpoXKeHHbIe. Ha moBepXHOCTH KITyOHEH

TOSIBJISIFOTCST BBIMTYKJIBIE PA3IMYHON OKPACKHU TOTYIICYKH, MPEICTABIISIONINE
coboii murienuii rpuba ¢ Maccoit KoHuaueHocIEeB (puc.39).

[Tpy MOHMKEHHOW BJIAKHOCTH BO3AyXa B XpaHWJIMIIE IMOPAKCHHBIE KIyOHU
B JQJIbHCHUINIEM CMOPIIUBAIOTCS, BBICBIXAIOT, MECTAMH MPEBPAIIAIOTCS B INIOTHYIO
cepoBaro-0enyl0 KpaxmanucTtyro wmaccy. Ha kinyOHe oOpasyercs 30HanbHas
CKJIaTYaTOCTh, @ BHYTPU KIYOHEW YacTO MOSIBJISIOTCS 3alOJHEHHBIC MUIICIUEM
noJiocTy. Beicoxiue kKiyOHU UMEIOT TEMHO-0YpPYIO OKPacKy.

[Tpy MOBBIIIICHHOW BJIAYKHOCTH 3a00JICBaHUE TMEPEXOIUT B MOKDPYIO THUIIb.
Orto 3aboneBaHue KapToQens MpOsSBISETCS OCOOCHHO BO BTOPOW IOJOBHHE
nepuo/ia 3MMHETO XpaHCHHUS.

KonbrieBass rHunp kaprodenss — TMOpaXeHHE COCYIUCTO-TPOBOASIICH
CUCTEMBI KIIYOHS (MPOSBISIONIEECs MOYEPHEHUEM

Puc. 39. ®yzapuo3s (cyxas rHuib) kKapTodens:

a — TIOPaKEHHBIN KIyOeHb; O — CIOpbl (MaKpOKOHUIWHU) (y3apuyma; 6 —
KITyOeHb B paspese '

ee), BbI3BIBACTCS a’dpOOHOM Cllerka M3O0THYTOH IMalOYKOBUIHON OaKTepuei
pona Kopunebakrepuym (Corynebacterium sepedoni-cum). [IpoBogsiiue cocyas
3aKynopuBalTcs Oaktepusimu. KamOuanbHOE€ KONBIIO pa3MsArdaetcs, TMpU
HAJIaBJIMBAHUU BBICTYMAIOT KaMEJIbKHA CIU3H.

Moxkpasi OakTtepuanbHas THWIb KapTo(ens BBI3BIBACTCS KOMILIEKCOM
OakTepuii, U3 KOTOpHIX HamOonee akTuBHBI Pseudomonas syringae u Erwinia
carotovora var. carotovora (OeccropoBble, TMOJBHXHBIE, MaJOYKOBUIHBIC
OakTepun), oOuWTaromme B TouBe. [IpM MOpakeHMM MOKpPOW THWIBIO KIyOHH
KapTodens pa3MArdaroTcs W MPeBpPaIAlOTCS B CEPYIO KAIMUIIEOOPa3HYI0 Maccy ¢
HEMPUATHBIM 3armaxoM. bakTepuu mopaxxaroT 4arie BCero KIyOHH, TOBPEKICHHBIC

durodpTopoil wmaAM ApyruMu rpubaMu, a TakkKe MNOoAMOpOxkeHHbIe. bone3Hn



JOBOJIBHO OBICTPO PACHpOCTPaHSAETCS B XpaHWIWIIE W SABISETCS TNPUUUHOM
OOJBIINX MOTEPH KapTOheIs.

[Mapma xaptodens cymecTByeT B HecKonbkux ¢opmax. Haubonee
pacmpocTpaHeHa OOBIKHOBEHHAs Tapilia, BbI3bIBaeMas pPa3IUYHBIMH BHIAMHU
MOYBEHHBIX aKTMHOMUIIETOB, damie Streptomyces scabiens. Ha koxwuile
MOSIBIIAIOTCSL  PaCTPECKUBAIOIIMECS ~ HEOONbIINE  BBIMYKIOCTH-KOPOCTUHKH
Kopu4yHEeBoro IBeTa. KiyOeHb mMproOpeTaeT HENMpHUATHBIA, 3E€MIIMCTBIA 3alax.
3apakeHre IPOUCXONT €IIe B MOYBE.

®dutodhTOpPO3 TOMATOB — PACIPOCTPAHEHHOE 3a00ICBaHNE JIUCTHEB U TIOI0B
TOMAaTOB, BbI3biBaeMoe Tpubom Qurodropoit (Phytophthora infestans). bonesnb
NPOSIBIIICTCS B BUJIC PACIUIBIBUATHIX KOPUYHEBBIX TBEP/IbIX MATCH HAa ITOBEPXHOCTH
IUTO/IOB Pa3JIMYHOTO BO3pacTa, HO OCOOCHHO TMOPAKAIOTCS HEI03PEIbIe IIIObI
(puc. 40). TlopaxkeHHass TKaHb IUIOJIOB CTAHOBHUTCS CBETIO-KOPUYHEBOU.
3a0oneBaHue NTPUHOCUT OoJbllie TMOTepu Yypokas. UYepHas OaxTepuanbHas
NS THUCTOCTh TOMATOB BBI3BIBAETCSI OECCIIOPOBBIMU a3pPOOHBIMU OAKTEPUSIMHU poja
Kcantomonac (Xanthomonas vesicatoria). [lopakeHHBIE TUIOABI TOKPBHIBAIOTCS
TEMHBIMHU BBITYKJIBIMH TOYKAMH, OKPYXEHHBIMU BOASHUCTOM KaliMo. Pa3Butuio
3a00s1eBaHMs CTIOCOOCTBYET BBICOKAS BIIAYKHOCTb.

BopasHucTas THIUIIb TOMATOB, BbI3bIBaeMas 0€CCIIOPOBBIMU OAKTEPUSIMU PO
Erwinia (E. carotovora), mposiBisiercss B (hopMe NMPO3padyHbIX IMATCH BOJISTHUCTOMN
KOHCUCTEHIIMU. MSKOTh IJI0JIa pa3pyliaeTcss W MpeBpaliaeTcss B IKUAKYIO
OECIIBETHYI0 MacCy C HENPHUATHBIM 3amaxoM. Koxuia mioga CMOPIIUBACTCS H
4yacTo pacTpeckuBaetca. OCoOOEHHO MOPaXKAIOTCS HET03PEIbIe IO IbI.

YepHas MATHUCTOCTh TOMATOB BhI3bIBaeTCs rpubom Alter -naria solani. Ha
MOPaXEHHBIX IUIOJAX OOpa3ylTCs PE3KO OrpaHWYEHHBIE TEMHBIE OKPYTIIbIC
BJIaBJICHHBIC TISITHA, IOKPHITHIE YEPHBIM HAJICTOM.

bonesnn kopuemnogoB. Haubosnee pacnpocTpaHEHHBIMU 3a00JI€BAHUSIMU
KOPHETUTIOAOB SIBJISIOTCS Pa3IUIHBIC THIIIH.

benas THUIHP MOpPKOBM M JAPYTHX KOPHEIUIOJOB, BBI3bIBAEMas TPHOOM

ckiepotuHus (Scle-rotinia sclerotiorum). Mutenuii rpuba BHEApsieTCd B TKaHU



KOPHEIUJIOJI0B, 00pa3ysi MeCTaMH Ha MOBEPXHOCTH Oeible MYIIMCTHIC HAaJETHl,
BBIJICTISIIONINE Karedbku BiIard. Yepe3 HEKOTOpOe BpeMsl MHIIETHUH, YIUIOTHSSCH,
npeBpalaeTcs B IUICHKY, Ha KOTOPOH TMOSBISIOTCA B OOJBIIMX KOJIWYECTBAX
CKJICpOIIMH B BUJE YEPHBIX JKEJIBAKOB BEIMUMHON ¢ ropomuHy (puc. 41). MsSkoTh
KOPHEIUIOJIOB pa3MArvaeTcs, CTaHOBUTCS KammieoOpazHoil Oyporo 1Bera. B
YCIOBHUSIX TMOBBIIICHHOW BIQXHOCTH JaK€ TMPH OTHOCUTEIBHO  HHU3KHUX
Temreparypax TpuO OBICTPO TEPEXOJUT C OJHOTO KOPHEIIoJa Ha APYyrol u
HEpPEeIKO B TCYCHHE KOPOTKOTO BPEMEHH MOPAXKAET BCIO MAPTHIO.

YepHast cyxas THHJIb MOPKOBHU (aJbTEpH a p M 03) BBI3BIBAETCS TPHOOM
anpTepHapus (Alternaria radicina).Ha Bepxymke kopHemioga u ¢ OOKOB
TIOSIBIISIIOTCS.  TEMHO-YEPHBIE CYXHE BJABJIICHHBIC IISITHA, MPEBpaIIarOIINecs B
yepHble a3BbI (puc. 42). Ha cpe3e GonpHas TKaHb KOPHEIUIOJA YTOJbHO-YEPHOTO
[[BETa PE3KO OTIPaHUYCHA OT 370POBOH.

Cepass THWIb MOPKOBH — pacCIpOCTPAHEHHOE TMOPAKEHHE B TMEPHO/T
XpaHCHHUSI KOPHEIUIOAOB, BbI3bIBaeMoe IpuboM Oorputh-com (Botrytis cinerea).
Tkanbp KOpHEIJIOJa CTAaHOBUTCS MATKOM, MOKHYIIEH mnpuodperaeT OypoBaThIii
nBeT. Ha moBepxHOCTH KOpHEIoaa o0pa3yeTcsi OOMIbHBINA Ceporo IBeTa HajerT,
COCTOSIIIIUN W3 MULIETUS U MHOXKECTBa KO-HUAueHocueB. [loznHee Ha munennu
HOSIBJISIIOTCSL B OOJIBIIIOM KOJIMYECTBE METIKHE CKIICPOIUH.

domo03 MOpPKOBH BbI3BIBaeTCs rpuoom ¢oma (Phoma rostrupii). Ha
KOpHEIUIOJE 00pa3yloTcs Cepble CyXHe CJerka BJaBJCHHbIC IMATHA. TKaHb MOA
HUMH CyXas, TOpOIIKMCTas, TPYyXJsABas, KOPUYHEBOro I1BeTa. B  Hei
OoOHapy>KMBAIOTCSl IYCTOTHI, BBICTIIAaHHBIE MUIlenneM Tpuba. Ha mopakeHHBIX
ydacTKax KOpPHEIUIOAa Pa3BUBAIOTCS CIIOPOHOCSIINE OpraHbl Tpuba — MAKHHUIIBI —B
BUJIC MEJKWX BBIMYKIBIX YEPHBIX TOYeK. [ pub mopaxkaeT MOPKOBbH €lie B TIOJIE,
pu XpaHeHUH 3a0oJeBaHue nporpeccupyeT. CuiibHEe MOPaXKAIOTCS HEJ03PEBIINE
WJIN TIepe3PEBIINE KOPHETIO L.

Moxpas OaxTepuambHas THWITH BBI3BIBACTCS 0eccropoBbIMH

MajJouYKOBUIHbIMU  OakTepusMu. (OcoOeHHO akTuBHOW sBisierca Erwinia



carotovora. Ilopa’keHHble y4YaCTKM KOPHEIUIOAOB OBICTPO MpEeBpallaloTCcs B
CIIM3UCTYI0 HENPHUITHO MaxXHYILYIO0 Maccy.

CeplieBUHHAs THWIb CBEKIJIBI SBJISIETCS MIUPOKO PACIPOCTPAHEHHBIM BUIOM
MOpYM 3TOr0 KOpHEIIo/a, BbI3bIBaeMoM rpubom Phoma betae.! ITlopaxenue
HAaYMHAETCs] C TOJOBKM M 3aT€M paclpocTpaHseTcs Mo BceMy KopHemoay. Ha
MOPaXKEHHBIX MECTaX UMEIOTCS Oypble BAABIEHHBIE MATHA, IPU pa3pe3e KOTOPHIX
oOHapy’KMBaeTCsl THUIOUIAs TKaHb yepHoro IBera. [Ipu xpaneHun 3abosieBaHHE
OBICTPO pacHpoOCTpaHsIETCs Ha 3J0POBbIE KOPHEILIOIbI.

bone3nn kamyctsl u snyka. Hambonee pacnpoctpaneHHol (opmoil mopuu
OCJIOKOYAaHHOW KaIlyCThl SIBJISIETCS Cepasi THWIb, BbI3bIBacMasi TpUOOM OOTPHUTHC
(Botrytis cinerea). IloBepXHOCTh KOYAaHOB ITOKPHIBACTCS MYIIMCTBIM CEPHIM
HajeToM (MULENNN C KOHU-AUEHOCIIAMH), OTCIOJIa U Ha3BaHUE OOJIE3HMU — «cepast
THUJTBY.

OO6wnne Jerko  pacchlmaronuxcst  crnop  (KOHUAMN)  CIOCOOCTBYET
pacnpocTpaHeHuio UWHGEKIMU B XpaHuiumie. Ha mopakeHHBIX JUCTHAX
oOHapy’KHUBAETCsl Macca YEPHBIX CKJIEPOIMEB Ipuda pa3iuuHOro pasmepa. JIucTos
TEMHEIOT, OCJIU3HSIOTCS, THUIOT U U3/Ial0T HETIPUSATHBIN 3arax.

YepHas TNSATHUCTOCTb, WJIM albTEPHAPHO3, KAyCThl BBI3BIBAETCS TPUOOM
Alternaria brassicae. Ha mopakeHHBIX JHCTBIX 00pa3yroTcs Oojiee WM MEHee
PE3KO OUYepUYCHHBIE IJIOTHBIC YEpHBIE TIsiTHA. Hepenko nmopakeHHbIe y4acTKH JTUCTa
BBITNIAJIAI0OT U 00Pa3YyIOTCS JBIPOUYKH.

Cocyaucteiii 0akTepuo3 — ONACHOE MOPAKEHHE KaIyCThl, BbI3bIBAEMOE
OeccropoBoOii MaJOYKOBHIHON X0JI00yCTONYMBOM OakTtepueit pojga Kcantomonac
(Xanthomonas campestris).

[Ipu 3TOM 4YEpHEIOT XWIKU (CHCTEMA COCYIHUCTO-BOJOKHUCTBIX MY4YKOB)
JUCTHhEB, TEMHEET M TpWierawionas K HUM NepeHxuMmHass TkaHb. Kamycta
MOpaXkaeTcs MPU BbIPAIIMBAHUM U XPAHECHUH.

Cnu3ucteiii  0akTepuo3 BbI3BIBACTCA OECCIOPOBBIMU OaKTEpUsIMU poja
Opsunust (Erwinia carotovora u E. carotovora vaar. carotovora). boie3nb

MPOSIBISIETCA B BUAE MOKPOW THWIM Kouepbiru. lIpum mnopakeHun B mNepuon



MPOU3pACTaHUs KOYaHOB OHHM HEJIOPAa3BUBAIOTCS W OTBATMBAIOTCS. [Ipu akTHBHOM
pa3BUTHH 3a00JI€BaHUS B TIEPHOJ] XPAHCHUS KOYAHOB IMOPAKAETCS HE TOJIBKO
KOYephira, HO W HAPYXKHBIC JIUCThSI, OHH OCIM3HSIOTCSA, THHUIOT W W3AAI0T
HEMPUATHBIN 3amnax. [lorepu kamycThl oT 3TOTO 3a00seBanms Oombiue. 1llefikoBas
THWIb JIyKa —camasi pacIpOCTpPaHCHHAs U OoracHas OOJIE3Hb PermyaToro jyka IpH
xpaneHuu (puc. 43), Bbi3bIBacMas rpudbom Ootputuc (Botrytis allii). ChHauana
3arHMBaeT IIeHKa JYKOBWIIBI, IPH O3TOM OHAa pas3MmsrdaerTcs. 3areM TIpuod
pacnpoCcTpaHsIeTCs Ha COYHBbIC YCIIYd M OHHU CTAHOBSTCS >KEITOBATO-PO30BOMU
OKpAacKH, BOJSHHCTBIMH, Kak OBl BapeHbIMU. [IOBEpXHOCTH JIYKOBHUIIBI Ha
KPOFOIIMX YENIYSX MOKPBIBACTCS CEPhIM HAJIETOM (MHIICIIUNA ¢ KOHUIUECHOCIIAMH).
Cpenn wmurnenus oOpa3yroTcss MEJKHE 4YEPHBIC CKIICPOIIMH, CIIMBAIOIIUECS B
CIUTONTHYIO KOPOYKY.

dyzapuo3 syka BbI3bIBacTcs TpuOoMm ¢y3apuymom (Fus-arium cepae).
[lopaxkeHHble 4Yellyn JYKOBHUIBI OypeloT u pa3msrdairorcs. JlykoBuma c
MOBEPXHOCTH TOKpHhIBaeTCs OesnbiM HaieToM. [lopaxkeHWe HayMHAETCS C JIOHIA
JYKOBUIIBI, B CBS3M C YeM 3a00JIeBaHME HA3bIBAIOT «IOHIIEBOM THWIbIOY». B
XpaHUIUIIaX 00JIe3Hb PACIIPOCTPAHIETCS OBICTPO.

bonesnn minogoB. OveHb pacrpocTpaHEHHBIM 3a00JIEBaHUEM SIOJIOK W TPYII
ABIIAETCS TUIOZOBAsi, WM KOPHYHEBas, THWIb (MOHUJIMO3), BbI3bIBaEMas IpuOOM
moHmus (Monilia fruc-tigena). Ha koxwuIle TUIOJ0B TOSBISIOTCS XapaKTEPHBIC
OypOoBaTO-KOPUYHEBBIE IISITHA, KOTOPBIE OBICTPO PA3pacTaOTCS U 3aXBaTHIBAIOT
BeCh IIOJA. MAKOTH 1miona Oypeer, pa3MsrdaeTcss W CTAaHOBHTCS TyOudaToil.
[To3gHEE HA TOBEPXHOCTH MOPAYKEHHBIX YYACTKOB IUI0JIA MOSBIISIOTCS JKEITOBATO-
cepblie 00po1aBOYKH (moytmeykn), pacrosararontuecs HEPENIKO
KOHIIEHTpHUYEeCKUMH KosblaMu (puc. 44). OHU NpeACcTaBIsAIOT COOOW CKOMIICHUS
OpraHoOB CIIOPOHOIIEHUS Tprda C IenoYykaMu O€CIIBETHBIX KOHUIUM HAa KOHIIAX.

[Ipy mTOBBINIEHHOW BIAXXHOCTH W OJArompUsATHOM TemIiieparype O0Je3Hb
pa3BHBAETCS OYeHb OBICTPO. YacTo MpW MOHIKEHWH TEMIIEPATYPhl MOPaKCHHEIC
TJIOJBI YEPHEIOT, TBEPHACIOT, MOBEPXHOCTh WX CTAHOBHUTCS OJsiecTsIed, Kak Obl

JJAKUPOBAHHOM, W IUIOABI NMPEBPAILAIOTCS B TAaK HA3bIBAEMBIE «MyMHUW». B 3THX



MyMU(DUIIMPOBAHHBIX IUIOAAX TPUO TMEPEXOAUT B TMOKOSIIYIOCS CTagul0 —
ckieporuu. MyMUQUUUPOBAHHBIC TIUIOJALI  SIBISIOTCS OMNACHBIMM  OYaraMmu
UH(DEKINH.

Monunus (M. cinerea) mopa)aeT TakKe KOCTOUKOBBIE TUIOIbLI (a0pUKOCHI,
MEePCUKH, BUITHIO). BoJsie3Hb Ha3bIBAETCS CEPOM TJI0/I0BOM THUIIBIO.

Monunust cuutaercs OM4oM TUI0JIOBBIX cafoB. [Ipu XomoAMIBHOM XpaHEHUU
sO0JIOKM U TPYILIU TMOPAXKAIOTCS MOHUJIMO30M MEHBIIIE, YeM JPYTUMH TpuOaMu-
aTOTCHAMU.

UepHplii pak sO0JOK M TPYII BBI3BIBACTCS HECOBEPIIEHHBIM T'puOOM
Sphaeropsis malorum. HawanpHas cramus 3a0oyieBaHUs IUIOAOB HANOMHUHAET
MOHUJIMO3 — MOPaXXE€HHbIE YYacCTKH OyperoT u pasmsaryarorcs. [lo mepe pa3Butus
3a00JIeBaHMS TOPaKEHHBIE YYaCTKM TEMHEIOT, CTAHOBSITCS HEOIHOPOJIHBIMH (C
TEMHBIMH 30HAMH) M Ha HUX TMOSABJIIOTCS CEPO-YEPHBIE TOYECUHBIC OYropKU
(«chIbY), MpeACTaBISIONIMEe COOON CKOIUIEHUS CIIOPOHOCSIIUX OpPraHoB rpuda
(muxHUARD). [MOaBI CMOPIIMBAIOTCS W HEPEAKO MYyMUDUIMPYIOTCS; OJecTsias
YyepHas IMOBEPXHOCTh HX IIEpOXOBaTa 3a CUET KYYHO PACMOJOKEHHBIX Ha HeEH
nukHUAA. ['pubd mopakaeT HE TOJNBKO IJIONBI, HO M LIBETKH, BETBH, KOPY CTBOJIOB
s010Hb. bonpHas KOpa SBJISETCS TJIaBHBIM UCTOYHHKOM UH(DEKITNH.

B mepuon xpaneHus s0J0KM IMIUPOKO TopakaroTcs rpudamu Penicillium
expansum, Alternaria tenuis, Botrytis cinerea.

Penicillium expansum BbI3BIBaCT MSTKYIO 3€lieHyl0 THWIb (puc. 45). Ha
KOXHIIE 00pa3yroTCsl CBETIO-KOPUYHEBHIE CTEKIIOBUIHBIC TISITHA, HAa KOTOPBIX
MOSIBJISIIOTCS  CEpO-TONyOble, TIO3JHEE 3EJCHEIONME KOMOYKH (CKOTUICHHS
KOHUJUEHOCIIEB C OKpallleHHBIMH KOHuUJusaMH). Kokuiia BaaBiamBaeTcs,
pacTpeckuBaeTcs. MSKOTh Tuiofa Oypeer, pa3Msardaercs, MHOTAA /10 Pa3KUKEHUSI.
[Topaxkenue 070K 3TUM TpuOOM B OTAEIbHBbIE TOAbI cocTaBisieT 80—90 % Bcex
nopaxxenuid. [leHunmin, pa3BuBasch Ha $0J0KaX, CIMOCOOEH MPOIYIUPOBATH
TOKCHUYHOE JIJIsl YEJIOBEKA U )KUBOTHBIX BEIIECTBO — MATYJIUH.

Alternaria tenuis BbI3BIBAET YEPHYIO MSITHUCTOCTh. BOJIbHBIE yUacTKH miioaa

OyperoT, 3aTeM YEPHEIOT, YIIJIOTHSIIOTCSI.



Ha noBepxHoCTH pa3BuUBaeTCs OJIMBKOBBIM, 3aTEM YEPHEIOLIUNA MUUEIUN C
MHOTOKJIETHBIMH TEMHO-KOPUYHEBBIMU KOHUIUSMU.

Botrytis cinerea BbI3bIBaCT CEpPyr0 MSTKYHO THWIb. [lopakeHHBIC Y4acTKU
MSIKOTH IPUOOPETAIOT KOPHYHEBYIO OKPAcKy M 3HAYUTEIbHO pasmsrdatorcs. [lnox
CTaHOBHTCS APs06IM. [Ipy MOBBIIIIEHHOH BIAXKHOCTH U TEMIIEpAType 3a00JICBaHNE
OBICTPO OXBaTHIBAaET BeCh IUIOA. Ha moBepXHOCTH OOHAPYKMBAETCS CEPOBATHIN
NYIOK—CIOPOHOCIIMA Munenuit rpubda. [lo3gHee Ha HeM 00pa3yrOTCs CKIEPOLUU
B BHJIC MEJIKMX JKECTKMX YEPHBIX JKEIBAYKOB. Botrytis HEpeIKo pa3BUBACTCS Kak
BTOPUYHBIN TATOTCH, T. €. MOCJC MPOHUKHOBEHHS B IUIOJ] TUITUYHOTO PAaHEBOTO
natorena Penicillium expansum.

'HWIb  UUTPYCOBBIX  IUIOJOB B IMEPUOA  XPAHCHHUS  BBI3BIBAIOT
NPEeUMYIIECTBEHHO TpuoObI U3 poaa Penicillium.

P. italicum oOpa3yeT Ha MOBEPXHOCTH IUIOJIOB 3€JEHO-TOIYyOBIC HAJIETHI C
y3KOW Oesoil KaWMOW W3 MUIENHs; KOXHUIA IJIOJO0B MPU STOM pazMsArdaercs,
BraBiauBaeTcsi. OcoOEHHO OBICTPO IUIECHEBEIOT MOBPEXKICHHBIE M Iepe3pesibie
mioabl. [Ipu Hu3kux temmneparypax (ot 2 1o 0 °C) mieceHb MoyTyu He pa3BUBAETCH.

P. digitatum oOpa3yeT Ha MOBEPXHOCTH IUIOJA CHadajia OeJIbI HaleT,
npuoOpeTaoINil 3aTeM OJIMBKOBO-3€JICHBIM IBET (32 CYET OKpPAacKH KOHUIWN).
MSKOTB pa3Msryaercsi, CTaHOBUTCS BOJISIHUCTOM, TOPBKOM.

JIMMOHBI M MaHJApWHBI TPU XPAHCHUH HEPEAKO MOPaXKaITCs TpuOOM
anprepHapueit (Alternaria citri). TkaHb TUIOJIOB y MX OCHOBAHHS U BHYTPH YE€pPHEET
B pe3yjibTaTe pPa3BUTHUS MUIEIHS YEPHO-3eJIeHOBATOM oOkpacku. [lopaskeHHbIE
y4acTKH pa3Mmsrdarorcsi. bepexHoe oOpaleHue ¢ miogaMu U OBOIIAMHU, OBICTPOE
OXJIAXKJIEHHE WX TMocje cOopa, 3akiajka Ha JIUTEIBHOE XPAaHEHHE TOJIBKO
3I0pPOBOM MPOIYKIMH, CHCTEMAaTHYECKOE HAOII0IEHUE 32 €€ COCTOSIHUEM B IEPUO/T
XpaHEHHs, CBOCBPEMEHHOE VyAallCHWE WCIOPYCHHBIX IUIOJOB, COJEpKAHUE
XpaHWJIUII B  YHCTOTE, CaHWUTapHas  o0OpaboTka  Tapbl, COOJIOJCHUE
YCTAaHOBIIGHHOTO pEXUMa XpaHCHHUS (TEMIepaTypbl W BIAXHOCTH BO3/yXa)
SIBJITFOTCSI HEOOXOAMMBIMH MEPOTIPUATUSIMH U 00513aTeTLHBIMH TPEOOBAHUSMHU IS

CHHMKCHHA ITOTCPb CBCKUX IINIOJOB U OBOHICﬁ oT MI/IKpO6HBIX HOpEDKGHHfI.



JUist ynnuHEeHusi CpoKa XpaHEHMs IUI0JI0B M OBOUIEH B CBEXKEM BHJIE
3G ()EKTUBHBIM SBIAETCS UX XOJOJIWUJIBHOE XpaHEHHE B MOAU(PULIHUPOBAHHOM
ra3oBOil cpesie — B aTMOC(epe ¢ MOBBIIMIEHHBIM COJEP)KAHUEM YIIIEKUCIOro raza u
CO CHW)XEHHBIM COJIEp)KaHMEM Kuciopoda. B Takux ycloBUsAX 3aaep>KUBaeTCs
CTapeHHE IUIOJI0B M OBOLUEH, JUIMTENIbHEE COXPaHAETCS HUMMYHHUTET IO
OTHOWIEHUIO K MHUKpoopranuzMaMm. Kpome TOro, Takoid cocTaB aTMochepsl
TOPMO3UT MPOpacTaHue CHop rpUOOB U HECKOJIBKO CHHMXKAET POCT M aKTUBHOCTh
HEKOTOPBIX I'puOOB-naToreHoB. [loMUMO XpaHEHUs CBEXUX IUJIOJIOB U OBOIICH B
perynupyemoil atmocepe mnpemsiaraercss o0padoTka MPOAYKIMH XUMHUYECKHUMHU
KOHCEpBaHTaMu (OpPOMUCTBIM METUJIOM, AU(EeHUIoM, HoaKpaxMaaoM U ap.). s
MaJIOJICKKUX COPTOB IUIOJOB, OCOOEHHO STOJl, PEKOMEHAYETCS paaypu3anus
HeOonpmumu go3amu (0,2—0,3 Mpan) y-u3inydeHui, MO3BOJISIONIAsi HECKOJIBKO
OPOJUIUTHh COXPAaHSIEMOCTh MPOAYKIIMH, YTO HMMEET 3HAa4Y€HHE B MUK CE30Ha ee
NOCTYIUIEHUS] Ha TiepepabaTeiBaromue npeanpusitus (A. A. Kynpsimosa u ap.).
bonpmioe  konmuuecTBO  TUIOAOB M OBOINEW  MOJABEpraercss  OBICTPOMY
3aMOpaXMBaHUIO, MPU STOM HUX MHUKpPOOHAs Mopya KCKIIOYAETCS BBUIY HU3KOM
temnepatypsl xpaHeHus (—18 ©°C). OpgHako Ha HHUX BCErja COXPAHSIOTCA
KU3HECTIOCOOHBIE MUKPOOPTaHU3MBI, TTO3TOMY IOCJIE€ Pa3MOPAXKUBAHUS TUIOJBI U
OBOIIY JOBOJBHO OBICTPO MOTYT MOJBEPTraThCcsi MUKPOOHOM TIOpYe.

Mukpoduiopa KBalleHBIX M COJICHBIX IUIOAOB W oBomleid. B ocHoBe
KOHCEpPBUPOBAaHUS IUIOJOB M OBOLIEH KBAIIEHHEM M  COJICHHEM JIEKUT
UCIIOJIb30BaHUE MOJIOYHOKHCIOTO W OTYaCTH CHUPTOBOTO OpOXKEHUs is
MO/IABJICHUST POCTAa MHUKPOOPTAaHU3MOB — TOTEHIIMAIBHBIX BO3OYAHUTENCH MOpUYU
(THWJIOCTHBIX OaKTEepui, MACISIHOKUC-TBIX M 1p.). OJHOBPEMEHHO MPOAYKT
npuoOpeTaeT HOBBIE MUIIEBBIE U BKYCOBBIE Ka4eCTBa.

MO0OYHOKHCIIOE U CIIUPTOBOE OpPOKEHUE BO3HUKAET B NepepadaTbiBAEMOM
Chlpbe (KamycTe, Oryplax, MNOMHAOpPaX M Jp.) OOBIYHO CaMOMPOH3BOJIBHO
(CIOHTaHHO) M BBI3BIBAETCS HAXOJAIIMMCS HA HEM MOJIOYHOKUCIBIMU OaKTEPUSIMHU

U IPOKIKAMH.



[Ipu KBalleHWW KamyCThl €€ M3MENbYaloT, MEePEeCchImalT coibio (2—-3 %),
MepEeMEIIUBAIOT C MOPKOBBIO (MHOTIa 100ABISIOT 0JI0KH), MJIOTHO YKIAbIBAIOT B
€MKOCTH U KJAAyT THET, OCTaBJSIIOT ee¢ moa jJaBieHueM. CoJib BBI3BIBAECT
MJIa3MOJIM3 KJIETOK JIMCThEB KamycCThl. Bhimensroniuiics COk COAEPXKHUT caxap
JPYTHE MATATEIbHBIC 1T MUKPOOPTaHU3MOB BEIIIECTBA.

B HauvanbHOW cTaguu TMpollecca pa3BUBAIOTCSA pasjIMyHbIE a’3poOHbIC
O0akTepuu U JAPOXKKHU (3aHECEHHBIE C CHIPhEM), POAYIUPYIOIIUE TB HEOOJIBIIIOM
KOJIMYECTBE KUCIIOTHI (YKCYCHYIO, MyPaBbHHYIO, MOJIOUHYIO), CHUPT U YTIACKUCIBIN
ra3. biarogapst BbIZIeJICHUIO NBIIIANTAMUA PACTUTEIBHBIMUA KJIETKAMHU YTIEKHUCIOTO
ra3a M razoB, oOpa3yloluXcs Mpu OpOKEHUH, CO3/1AI0TCS aHA3POOHbBIE YCIOBUS,
0JIarONpUSATCTBYIONINE PA3BUTHIO MOJOYHOKHUCIBIX OakTepuil. B mepByto ouepenb
pa3BuBaeTcs rerepodepMEHTATHBHAS MOJIOYHOKHCTAS OakTepus JEeHWKOHOCTOK
(Leuconostoc mesenterioides), oOpa3yromias CpaBHUTEIHBHO HEMHOTO KHCJIOTHI.
OpgHuM U3 TPOAYKTOB OOMEHa JEHMKOHOCTOKA SIBISIIOTCA A(QUPBI, MPHUAAIOIINE
3aKBalllMBAaEMOMY TMPOAYKTY XapakTepHbl 3amax. Ha cmeny »Toit Oakrepuu
OPUXOAST TAJIOYKOBUIHBIE MOJIOYHOKHCIHbIE Oakrtepuu. OCHOBHasi pojib B
nmpolecce  KBalleHWs  KalyCThl — MPHUHAIJICKHUT  roMogepMeH-TaTUBHON
me3oduiabHOM  Oaktepum  Lactobacillus  plantarum.  Pas-BuBatorcs” wu
rerepodepMeHTaTHBHBIC OAKTEPHUH, B YACTHOCTH KUCIOTOYyCTOHYMBas Oaktepus L.
brevis, a TakKe IPOXOKH, BBI3BIBAIONINE CIHPTOBOE OpokeHue. KosmuecTBo
MOJIOYHOKHCIIBIX OaKTEpHil JOCTUTaeT MUILTHOHOB B 1 cM®.

CKOpOCTh CKBAaIIMBaHUs KAaMyCThl 3aBUCUT OT TeMIiepaTypbl. ONTUMAaTbHON
aBisgeTcs Temneparypa okono 20°C, mpu KoTopoil OposkeHHe MPOTEKaeT OOBIYHO
3a 6—8 CyTOK.

Oo6pazyromasics MOJIOYHAs KHUCJI0Ta (1,5-1,7%) OKa3bIBACT
KOHCEpBUPYIOIIEEe JICUCTBHE, a MOOO0YHBIE TMPOAYKTHI KU3HEICATCIHLHOCTH
MOJIOYHOKHUCIIBIX OaKTepUd W OTYACTH JPOXKKEH (ITHIOBBIN CIUPT, JETy4dHE
KHCIIOTHI, apOMATHYECKUE BEIIECTBA, YIJIEKUCIBIN Ta3 U Ap.) MPUAAIOT TPOTYKTY
XapaKTepHbIE OpraHOJENTUYECKUe CBOWCTBA. UpesmepHoe pasButme L. brevis

MOXXCT IIPUBCCTH K IIOpYEC — WU3JIMIIHEN KHUCJIOTHOCTU KBaIlICHOMU KaIlyCTHhI,



MPUOOPETEHHUIO €10 OCTpOro mnpuBKyca. CHMKAETCA KayecTBO KamycTbl U MpH
MHTEHCHUBHOM Pa3BUTUU JPOKIKEH.

[locne oxoH4aHusi OpOKEHMsI KBalIEHYIO KaIllyCTy CJeAyeT XpaHUTh Ha
xomoae (0-3°C) um 0e3 gocTtyma BO3AyXa, 4TOOBI 3ajepkaTh pa3BUTHE
noTpeduTeNe MOJOYHOM KHMCIOThl — IUJICHYATHIX JIPOXOKEH U IJIeceHeH.
MomnoyHas KuCiIOTa — OCHOBA CTOMKOCTH IpoAykra. IlimeceHnm u npoxoku He
TOJIbKO TIOTPEOJIAIOT MOJOYHYIO KUCJIOTY, HO U MPUAAIOT MPOAYKTY HENPUSTHBIE
3amax, BKyC M OKpacKy. HeKoTopble OpO’KH BBI3BIBAIOT OCIM3HEHUE KaITyCTHI.
[lockonbKy TJI€CeHH W IUIEHYAThle APOXOKH a’poObl, MPU XpPaHEHUU KamyCTbl
cieayeT MOJJIEPXKUBATh aHa’poOHBIe ycioBus.IloMumo TmieceHel U JIPOXIKEH,
nop4yy KamycThl, OCOOCHHO TMpU HEJAOCTATOYHO OBICTPOM  MOBBIIICHUH
KUCJIOTHOCTH, MOTYT BbI3bIBaTh THUJIOCTHBIE M MACISHOKHUCIBbIE OaKTepHH.
Kamycrta nmpuoGperaer mporopkiblii BKyC, pe3KHil HENpUSATHBIN 3anax. Pa3Butue
CropooOpa3yronmx 0akTepuid IPYIbl CEHHOM MalouKH, 001a1al0IUX aKTUBHBIMH
NEKTOJIUTUYECKUMHU  (epMEHTaMH, TMPUBOJUT K  Pa3MITYEHUIO—IPSOIOCTH
IPOAYKTa, TMOSBICHUI0 HENPUATHBIX 3amaxa M BKyca. Pa3msruenue Moxer
BO3HUKHYTb U MO I€UCTBHEM COOCTBEHHBIX (DEPMEHTOB KaITyCTHI.

B npakTuky BHeIpseTCS KBalI€HHWE KaIlyCThl C IPUMEHEHUEM 3aKBAaCKU U3
YUCTBIX KYJIBTYP MOJOYHOKHCIBIX Oaktepuii (L. plantarum). Mcmonp3oBanue
OakTepuil C OIpeACICHHON OpOJMIBbHONW AaKTHMBHOCTBIO W CO3JaHWE IS HUX
ONTUMAJIBHBIX YCIIOBUHN (aHA-3pPOOHOCTH, TEMIIEpATypa) MO3BOJISIIOT HAMPABIECHHO
UCIIOJIb30BaTh IMOJIE3HYI0 OMOXUMUYECKYIO eATEIbHOCTh MUKpOOpraHu3mMoB. [1pu
BBEJICHUM 3aKBAaCKH CO3/Ia€TCS UHMCIICHHBIM MepeBec MOJIe3HON MHUKPOQIIOpSI,
MPOLIECC 3aKBAIIMBAHUS YCKOPSAETCS, UCKIIOYAeTCs Pa3BUTHE BPEAHBIX MUKPOOOB,
Ka4eCTBO KalycThl yiyymaercs.[Ipyu kBameHun orypuoB NPUMEHSIOT MPSHOCTU U
6ompiie comu (6—8%), MOATOMY Takoe KOHCEPBHUPOBAHHE OTYPIIOB HA3BIBAIOT
TaKKe cosieHueM. Kaamenue orypuoB mnpoucxoauT B ABe craauu. [lepsas
(npenaputenpHas 1-2 aHsa)—n0 HakomreHust 0,3—0,4% KHUCIOTBI — MPOBOIUTCS
npu temneparype okosio 20°C, a 3ateM (BTopasi CTaaus) HPOIYKT MEJIECHHO

CKBallIUBaeTcs mpu temneparype ot —1 mo 2°C.



Mukpodaopa 1 MUKpOOHOIOTMYECKHE TPOLECCH MPU KBAIIEHUH OTypLOB
CXOJIHbI C TMPOUCXOMSIIMMHU TPU KBAIICHUM KamycThl. B HauyadbHBIA TEpPHOJ
pa3BHBAIOTCA pa3nuuyHble Oakrepuu U Apoxokd. Ilo mepe Bo3pacTaHus
YHUCJIICHHOCTH MOJIOYHOKHUCHBIX OaKTepuil MOAABISIETCS pa3BUTHE HEXKeNaTeIbHOU
MUKpoGIopbl. Y3 MOIOYHOKHUCIBIX OaKTepuil CHayajga pa3BUBAIOTCS JIEHKOHOCTOK
— ca0bIi TPOJIYIIEHT KUCIIOTHI, a 3aTeM OoJiee CUIIbHBIE KUCI0TOOOpa30-BaTeln —
rerepodepmentatuBabie (L. brevis m L. fermentum) u romodepMeHTaTUBHBIC
NajJ0uKH, MPEeUMYIIecTBEHHO L. plantarum; pa3BUBarOTCS U IPOMOKH.

Buapl mopuu cOJEHO-KBAIIEHBIX OTYPIIOB CXOJIHBI C TIOpYel KBaIllEHOM
KarycThl. B OCHOBHOM 3TO OClIM3HEHHE, pa3MATYeHHe, MOSBICHNE HA TOBEPXHOCTH
TUICHKH MOJIOYHOM TJIECEHU WIIM JIPOKKEH, MOTPEOISAIONIUX MOJOUYHYIO KUCIIOTY,
YTO CIOCOOCTBYET PA3BUTHIO HEXeNATEIbHON MUKpoQopsl. Xopouuil 3GpdexT B
O60oppbe ¢ 3TUMHM MUKpPOOpPraHM3MaMH JaeT BBEICHHE B Paccoil COPOMHOBOM
kucnotsl (0,1 %) u npenoTBpalieHue 1ocTyna Bo3ayxa.Pazmsaraenne BoO3MOXKHO U
noJl JIeWCTBUEM MEKTUHpa3pylal-mux (EepMeHTOB OryploB, Hauboiee
OTBETCTBEHHBIM M3 KOTOPBIX SIBIIETCA MOJUTalakTypoHa3a.MlHOTa MpOUCXOAUT
pasayBaHUE OTYpPLIOB — OOpa3oBaHHE B HUX MYCTOT, OOYCIIOBJIEHHOE pPa3BUTHEM
MHTCHCUBHO BBIJICTSIONIMX Ta3 MHUKPOOPTaHU3MOB (IPOXKKEH, OakTepuid TpyIIIbI
KUAIIEYHOW TMaJIOUKH, TeTepoepPMEHTATUBHBIX MOJOYHOKUCIBIX W Jp.) WIH
HapyIICHUEM TEMIIEPATYPHOTO PEKUMa KBAIICHHUS.

Pexomenayercss  npuUMeHEHHWE TOpH  KBAIEHUHW  YUCTBIX  KYJIBTYp
MOJIOYHOKHUCIBIX OakTepuii. B KummHeBCKOM rocymapcTBEHHOM YHHUBEPCHUTETE
(B. II. PouuHbiM) monydeH CyXOW KOMIUIEKCHBIM IMpenapar (3akBacka) U3
COJICyCTOWYMBBIX IITAMMOB TOMO- M TeTepo(EepMEHTATUBHBIX MOJIOYHBIX
Ooaktepuit  (Lactobacillus  planta-rum, L. fermentum wu  Streptococcus
lactis).3HaunTenbHO  JUIMTENIBHEE  COXPAHSETCS  KBalleHass  MPOMYKIIHS,

MponacTepu30BaHHasi B FePMETUYHOM Tape.



JIABOPATOPHASA PABOTA 14
CAHUTAPHO-BAKTEPUOJIIOI'MYECKOE NCCJIEJOBAHUE
CMBIBOB C PYK, OAEX]bl, UHBEHTAPS U OBOPYJ1OBAHUSA

Heap padorbl: OCBOEHNE METONMKU MPOBENECHUS CMBIBOB C PYK, OAEXKIBI,
WHBEHTaps1, 000pyI0BaHMUS.

OO6uue cBeneHus

OCHOBHBIM BUJIOM JIAOOPATOPHOT'O KOHTPOJISI 332 COOJIIOICHUEM CAHUTAPHOTO
pexuMa  Ha  TMPEANPUATUSX  MHUIIEBOM  MPOMBINIJIEHHOCTH  SBJISIETCS
0aKTEpPHOJOTUYECKOE HCCIEAOBAHUE CMBIBOB C PYK, OJEXKIbl, HHBEHTaps,
o0opyAOBaHUs, C LENbI0 YCTAHOBJEHUS CTENEHHM UX OaKTepuaibHOTro
oOcemenenus u 3arpsasHenust bI'KIL.

CMbIBBI ¢ 000pYIOBaHUS U MHBEHTApPs MPOU3BOAT Mepe]l HauaioM paboThl
100 TMociie CAaHUTApHOU 00pabOTKH B CAHUTAPHBIE JHHU.

CMBIBBI C PYK MPOU3BOIAT IMepe]] HadajaoM paboThl, MOCHE MOJIb30BAHUS
TyaJIETOM.

[IpakTryeckas 4acTb.

[Tpubopsl, peakTuBbI, OCYAa TEPMOCTAT, Yaliku [leTpu, BaTHbIE TaMIIOHBI,
NUIIETKa, M30TOHUYECKUM pacTBOp XJOpHAA HATpUsA, MOJOYHO-COJIEBOM arap,
npobupkwu, cpena Kecnepa.

Mertonuka BBITOTHEHUST PAOOTHI

CrepusnbHblE TAMIIOHBI HA CTEKJISTHHBIX WJIM METAUTMYECKUX MaI0uKax

YBIOKHAIOT (PU3UOJOTHYECKUM pPACTBOPOM, pPa3UTBIM IO 2 MJI B
CTEpUJIbHBIE MPOOMPKH HEMOCPEACTBEHHO Iepes B3ATHEM CMbIBa. CMBIBBI €
KPYIIHOTO 00OpYJOBaHMS M MHBEHTaps OepyT ¢ mosepxHocTd 100 cM? B pasHBIX
MECTaxX MCCIEAYEeMOro mnpeamera. /[insd OrpaHMYEHHs] NMOBEPXHOCTH MCIOJb3YIOT
11a0JIOH.

JIns B3STHS CMBIBOB C CAHUTAPHOW OJEXKABl MPOTUPAIOT 4 IUIOMIAJKU IO
25cM%: HMKHIOIO 4acTh KaXJI0TO PyKaBa U JIB€ IUIOLIAAKU C BepxHeil u mepenHeil

9aCTHU CIICLHOBKH.



[Ipu B3SITUM CMBIBOB C PYyK MNPOTHUPAIOT TAMIIOHOM JIaJIOHU OOEUX PYK,
IIPOBOJISI HE MEHEE 5 pa3 Mo OAHOM JIAJIOHU U AJbLAM, 3aT€M IPOTUPAIOT YUYACTKU
MEXly Halbl[aMU, HOT'TH U TIOJI HOTTSIMH.

CMbIBBI HCCIENYIOT Ha OOHapykeHHe OaKTepuil Tpynnbl KUIIEUYHOH
MAaJOYKU U ONpe/IeJICHUEe HAIUYUS KOAryJ030M0JI0OKHUTENIbHBIX CTAQUIOKOKKOB.

1. Onpenenenne KOaryao30M0JI0KUTEIbHBIX CTAPUIOKOKKOB.

JIns 3TOro mpoM3BOAAT MOCEB HEMOCPEACTBEHHO TAaMIIOHOM HA YalllKU
IleTpu ¢ MOJIOYHO-COJIEBBIM arapom.

2. BoisgBnenue BI'KIL.

JIns 3TOro moceB MPOM3BOAAT B CPENy HAKOIUIEHHUs, IJIs 4YE€ro TaMIIOH
norpy»xatot B cpenry Kecnepa, paznuryio B mpodupku 1mo 5-10 mu.

Yamku Iletpu u mpoOUpKH ¢ HCCIEAYEMBIM MAaTEpUAIOM TOMEIIAIOT B
TepMocTtatr npu temmeparype 37°C Ha 48 yacos. Ilo ucredeHun 3TOro BpeMeHU
MOJICYUTHIBAIOT KOJIOHMM MUKPOOPTAaHW3MOB M HAOIONAIOT 32 U3MEHEHHUE CPEe[Ibl
Kecnepa. BI'KII u Kko0arynao30moioXHUTeNIbHbIE  CTA(QUIOKOKKH  JOJIKHBI
OTCYTCTBOBATbh B CMBIBAX C KOHTPOJIHPYEMBIX 0OBEKTOB.

Odopmnenue paboTHI.

HarmmcaTs oTdet o mpojienanHoi padore.



JIABOPATOPHASA PABOTA Nel5

CanurTapHo-0aKTepHOJIOrHYECKOe HccIeq0BaHue Gepm.

[IpoBecT  CaHUTApPHO-MUKPOOUOIOTUYECKOE  HCCIEIOBAHME  BO3AyXa
MPOIIEAYPHON AacHUpalMOHHBIM METOJOM JO0 Hayana paboTel (3amanue 1A) u
nocie pabotsl (3ananue 1b).

[Ipu wuccnenoBanum Bo3ayxa ¢ mnomomblo anmapara IIY-1b  gus
onpenenennss OMY npoxavanu 100 1 Bo3myxa, A BbISIBICHUS CTa()UIOKOKKOB U
rpuboB - mo 250 n. IlpoumsBectu pacu€T MUKpPOOpPraHuU3MOB B 1 Kkybomerpe
BO3JlyXa.

L]env uccneoosarnus (ykazamo).

Onpedensiemvie nokazamenu: (ykazam).

Memoo uccnedosanus. (ykazams).

Hcnonvzosannvie numamenvhble cpedbl: (YKazamy).

Bonpocs k 3aganuto Nel.

Kakoit mMeTron  BbIBIEHHS  TMATOTEHHBIX  MHUKPOOPTaHU3MOB  OBLI
UCIIOJIb30BaH?

Kakue CIIM Obuti 0OHapyKeHBI B BO3IyXe?

VYKaXuTe BO3MOKHbIE HCTOYHUKN KOHTAMUHAIIUU BO31yXa.

[Ipoananu3upyiTe MONYYEHHbIE PE3YIbTAThl, COOTBETCTBYIOT JIU OHH
CYIIECTBYIOIIUM CaHUTAPHO-MUKPOOUOJIOTHYECKUM TpeOOBaHUAM?

Kaxue moryT ObITh IOCTICICTBUSA?

3amanue Ne2. CaHUTapHO-O0AKTEPHUOIOTHUECKOE UCCIICAOBAaHUE BOIBI.

CaHuTapHO-MHKPOOHOIOTHYECKOE UCCIEA0OBAHNE BOJIBI TUTHEBOMA.

Cwm. ipunoxenust Ne 3,4, 5, 6, 10, 11.

Leanb: olleHKa KayecTBA W OMUIAECMHUOJIOTHYECKONW O€30MacHOCTH BOJBI
MU THEBOM.

Ombop npo6 60061 numwvesoti. IIpoObI BOABI W3 BOJOIMPOBOJHOM CETH
OTOMpPAIOT B CTEpUbHBIE (akoHBl EMKOCThIO Oosnee 500 My ¢ MpUTEPTHIMU
npoOkamu. CBepxy MPOOKH IOKHBI ObITh 3aKPbIThl OyMa)KHbIM KoJirakoMm. Eciu

npesanojgaraercss otéop mpod XJIOPUPOBAHHOM BOJABI, TO JO CTEPHIIM3AIMU BO



¢dbnakoH noMmemaroT aexioparop — 10 Mr cepHoBaTUCTOKUCIOTO HaTpus Ha 500 M
BoAbl. OTOOp NpoOd NPOBOAUTCA B MEPUOJ] MAKCHUMAIBHOTO pacxoja BOJBbI
CJIEAYIOIIHUM 00pa30oM:

KpaH O0XKHUTaloT Ha MJIAaMEHH TaMIIOHA, CMOYEHHOT'O CIIUPTOM;

CHUMAIOT NPOOKYy BMecTe ¢ OyMa)XHbIM KOJIIIAaKOM, HE KacasiCh MpPOOKHU
pyKamu;

cnyckator Boay 10 —15 MHH Mpu MOJHOCTBIO OTKPHITOM KpaHE;

3anoJHAI0T (JIaKOH BOJOM ¢ TAKUM pacy€ToM, YTOOBI HE 3aMOYUTH MPOOKY,
00bEM npoOsI — 500 mut;

3aKpbIBAIOT  (JIAKOH CTEPWJIbHOM MPOOKOW ¢ OyMaXHBIM KOJIIIAKOM,
MapKUPYIOT QIIaKOH;

COCTaBIIIIOT COMPOBOAMUTENbHBIN JOKYMEHT, B KOTOPOM JOJKHO OBITh
yKa3aHO TOYHOE MECTO pACIOJIOKEHHUS KpaHa, JaTa M BpeMs oTOopa MpoOHI;
0coObIe 00CTOATENHCTBA (COCTOSIHUE BOJOMPOBOJAHOM CE€TH W T. [.); UeNb
UCCJICIOBAHUA: TEKYIIUH CAaHUTApPHBIM HAI30p WIKM O0COoOble TOKa3aHUS
(neOnaromnpusiTHas SMUIEMUYECKas CHUTyallus, >KajoObl HaceleHus u T. 1.);
JOJIKHOCTh, MECTO PAOOTHI, PaMUIIHsL, UM, OTYECTBO JIMIIA, TIPOBOAUBIIETO OTOOD
pOoOHI.

Onpeodensiemvie nokazamenu (YKazamo)

Xox uccaenosanus cornacio MYK 4.2.1018-01.

1. Onpedenenue uucia canpoGumuvix MUKPOOP2SAHUIMOB.

1-ii neHb: moceB 1Mo 1 My pa3BeneHUN HCCIECTYyEeMOW BOIBI (10'1, 10'2) B
pacrutaBieHHbIi arap nmo Koxy (mmo 2 gamiku kaxaoro passeaenus). MakyoOanus 24
gaca npu 37 °C u 48 vacos npu 20 - 22 °C.

2-1i 1 3-¥1 THU: TIOJICYET YMCJIa BRIPOCIIMX KOJIOHHU

KomnuectBo komonuii Ha | KommuectBo

Jalke c OoCceBOM | carpouToB
pa3BeIeHUsI BOBI B 1 M
(KOE/mm)

10* 10°




2. Onpeoenenue OKP.

Onpeodenenue OKB memooom membpannvix purompos (0CHOBHOU Memoo):

1-i1 sman: punbTpanus depe3d GuibTp No3 wuccrnemyembiii 00beM BOJBI.

OWILTP IOMEIAIOT Ha cpeay DHa0. Uuky6anus npu 37 °C 24 uaca;

2 - 3-1i smandl: NOJCYET YHUCIIa BBIPOCHIMX Ha (PUIBTPE KOJOHHUM KaxKIOro

THUIIA W IIOCTAaHOBKA AOIIOJTHUTCIIbHBIX TECTOB JJIA UX I/IIIGHTI/I(i)I/IKaLII/II/II

Tectnl

Tume! xonoHuit

1-ro Tuma

1. KynbTypanbHble cBOiiCTBa

2. KonmnyaecTBO KOJIOHMIA

3. JIOTIOTHUTENBHBIE TECTHI:

a). Mazok mo I'pamy

0). [Ipoba Ha okcumazy

B). Poct Ha cpene ¢ makTo3oi u uHIAKaTopoM BP

4. Bv1600 o npunaonexcrocmu dannvix kKoaonui k OKb
(0a, nem)

5. Tloces na JITIC npu 44,5 °C

6. Hamune rasoo6pasopanus Ha JITIC npu 44,5 °C

7. Bviso0 0 npunadneschocmu KOAOHUYU OAHHO20 MUNA
x TKb (0a, nem)

2-T0 TUIA




JIABOPATOPHAS PABOTA Nel6

CAHUTAPHO-TUTUEHUYECKUE UCCJIEJOBAHUSI CMbIBOB

C PYK, OAEX/BbI.

KoHTpoJIb CMBIBOB € 0/1€5K1bl, PYK, HHBEHTaps1, 000py10BaAHU S

CanuTtapHO-0aKTepHOIOTHIECKHI KOHTPOJIb CMBIBOB C OJICXKIBI, PYK,
WHBEHTaps1, 000py10BaHMUS.

B mensx ocymecTBieHHs] MOCTOSHHOTO CAaHUTAPHO- OAKTEPHOJIOTHUYECKOTO
KOHTPOJIS Ha MPEANPHITHSIX OOIIECTBEHHOTO IUTaHUSA, IHUIICBBIX OTpacie
pa3nuyHOrO0 TPOGWIS 32 TOBEPXHOCTHIO OOBEKTOB, KOHTAKTHPYIOIIUX C
NpOAYKIMEH, MPUMEHSIOTCS pa3luYHble MOKazaTenn. Hampumep, ompenensror
o0mryr0  OakTepHallbHyl0  OOCEMEHEHHOCTh O00BbekTa (pykKH pabOTHUKOB,
CHeno/exkaa, o0OopyloBaHHE U T.M.), HAJIUYUE CAHUTAPHO-TIOKA3ATEIbHON
mukpodmopsr (BI'KII, 2HTEpOKOKKOB), a TaK)K€ B OTACITHHBIX CIy4yasX HAJIAYNE Ha
MOBEPXHOCTH HCCIEAYyeMOro OOBEKTa YCIOBHO-TIATOTEHHOW W MATOTEHHOMN
MUKpPOQIOPHI, XapaKTepHON I JTaHHOTO MPOU3BOJCTBA (MPU HMCHOJIB30BAHUU
MSICHOTO CBIpbSl - MHKpPOOpPraHu3mMoB poja Salmonella, B KOHIUTEpPCKOM
npou3BoAcTBEe - Staphylococcus). OOmyro OakTepHallbHYI0 0O0CEMEHEHHOCTh
o0BEKTa  OMPEeNeNsoT  KOJWYECTBEHHO  (0OBIYHO B TMepepacyere  Ha
lcM? IOBEpXHOCTH- MHKPOOHOE 4HCIIO), a TakKe, B OTHENbHBIX CIIydasx-
KayeCTBEHHO.

JlaHHble TOKa3aTeNW OMPENENSIIOTCS Kak B IUIAHOBOM TIOPSIAKE B
nabopaTopusix mpousBojcTBa U padotHukamMu COC, Tak W BHEIUIAHOBO IIO
AMUACMUYECCKUM MTOKA3AHHSIM.

Or6op mpod I8 CAaHUTAPHO-MHUKPOOHOJIOTHYECKOTO  HMCCIICIOBAHMS
npeaIMeToB o0uxoaa M OO0OpYyIOBaHUS MPOBOAMUTCA C TIOMOIIBIO CIEAYIOIIUX
METOJIOB:

* CMBIBOB (TaMIIOHAMH WUJTU CAT(PETKAMH);
* OTIIEYATKOB (KOHTAKTHBIN METON);

* arapoBOU 3AJIMBKH.



Meton cMBIBOB. DTOT METOJ SBIJISIETCSI OCHOBHBIM NpU OTOOpE Mpod s
UCCIICIOBAHMUS ~ TBEPABIX MOBepXHOCTeH. CMBIBBI € KPYHOHBIX IUIOCKHX
MOBEPXHOCTEH (CTOJBI, TOJJOKOHHUKH, TIOJIBI, CTYJbsI, 000pYIOBaHNE, HHBEHTAPh U
T.J.) TPOM3BOIAT TeEpea HaydajioM padouero mHs, JUOO TOCIEe CaHUTApHOU
o0paboTku B caHuTapHble AHU. OOm@As IIoMaAb MMOBEPXHOCTU KPYMHBIX
0OBEKTOB, ¢ KOTOpoi Oepercss cMbiB - 100 cMm?. [l OrpaHHYEHMs] TIOBEPXHOCTH
MCIIONB3YIOT IabI0H (TpadapeT) miomaasio 25 ¢cM?, M3rOTOBJICHHBIH U3 METajla,
HaKJaJbIBas €ro MocjeaoBaTeIbHO Ha 4 pa3HbIX ydacTka. TpadapeTsl nepen
0TOOPOM CMBIBOB JIOJDKHBI OBITH MPOCTEPMIIN30BaHbl. CMBIBBI ¢ PYK PaOOTHHKOB
clelyeT NpOW3BOAUTH TNepell HauyajgoM paloTsl. [Ipu B3SITUM CMBIBOB C pYK
OPOTUPAIOT TAaMIIOHOM 00€ JIAJJOHH PYK, MPOBOJS HE MeHee 5 pa3 Mo OJHOM
JaJIOHU W TalbllaM, 3aTeM MPOTHUPAIOT yYaCTKA MEXIY MalbIlaMH, HOTTH U TIOJ
HOTTsIMH. [Ipy B3SITHH CMBIBOB C CAHUTAPHOM OJIEXK/IBI MPOTUPAIOT 4 TUTOMIAIKH TIO
25 cM?: HWKHIOKO YacTh KaKJOTO PyKaBa U JIBE IUIOMIAAKU C BEPXHEN U TepenHeit
yacTu crnenoBKU. CMBIBBI C MOCYZbl Ha MPEANPUIATHIX OOIIECTBEHHOTO MUTAHUS
OPOU3BOJAST, MPOTUPAsi TAMIIOHOM BCIO IOBEPXHOCTb HUCCIIEAYEMbIX OOBEKTOB -
11 TapesoK, pabouyro MOBEPXHOCTH - JUIS JIOKEK, BWJIOK U T.J. (B KOJIWYecTBE 2-3
IITYKU JUISI MEJIKUX 00BEKTOB). CMBIBBI C MEJIKHUX IMPEIMETOB MOKHO HOJYYHUTh,
HOrPY3UB MX HEMOCPEACTBEHHO B KOJIOY CO CTEpUIIbHOW JKUIKOCThbIO. B TeueHue
10 MHH MX BCTPSIXMBAIOT, 3aT€M IOJYYEHHYIO CMBIBHYIO CpPEAy HCIOJB3YIOT IS
OCEBOB. B KaXoM cilydyae HCHOJB3YIOT CTEPUJIbHBIE BAaTHBIE HIIM MapiieBble
TAMIIOHBI, ~ KOTOpbIE  TMepel  yNoTpeOJeHHMEeM  CMadyuBalOT  CTEPHJIbHBIM
M30TOHUYECKUM PAaCTBOPOM XJIOpUJA HATpPHs, BOAOM WM NUTATEIBHOM CpPENoH
(qame MscomenToHHBIM OynboHOM wim cpenoii Kecciepa). Ilpm koHTpone
KUPHBIX TOBEPXHOCTEH TMONB3YIOTCS CYXUMH TaMIIOHAMH MK cajddeTKaMu.
CandeTku moMeniaroT B KOJObI C YBIAKHAIOWIEH KUIKOCTHIO U TPAHCIIOPTUPYIOT
B J1a0OpaTOpUM C COOTBETCTBYIOIIMM  COMPOBOJUTENBHBIM  JTOKYMEHTOM,
I71€  TPOBOASTCS COOTBETCTBYIOIIME MOCEBBI: HA OOLIYI0 00CEMEHEHHOCTh CMBIBA

WIUM €ro pa3BeleHUs, Ha NPUCYTCTBUE caHuTapHo-nokazatenbHbix (BI'KIIL,



SHTEPOKOKKOB), TMATOTEHHBIX (CaJIbMOHEI, CUHETHOMHOW TaJouKu, MpOoTes )
MUKpPOOPraHU3MOB Ha COOTBETCTBYIOIIHNE CPEIBI.

Meton OTMHEYAaTKOB, WM KOHTAKTHBIM METON, TMPUMEHSETCS s
ornpejeneHusi OMOJIOrM4ecKo KOHTaAMUHAIMK POBHOM IJIaJKOM MOBEPXHOCTHU (Kak
TOPU3OHTAILHOM, Tak W BepTukaibHOM). Kycouku wmapinu (B BHAE KPYKKOB
auameTpoM 3—6 cMm), MeMOpaHHble (UIBTPHI HIJIM TMOJOCKH (UIBTPOBAIBLHON
OyMmaru nomeuiaroT B yamku lleTpu u 3aquBaloT pacruiaBi€HHON MJIOTHOM cpeoi
(3% MsACO-TIENITOHHBIM arapoM WU cpesioil DHJI0 TBOMHON KoHIeHTpalruu). [locie
OCTBIBaHUS CTEPWJIbHBIM IHUHLETOM 3a0UpPAIOT KPY)KOUKH WJIM TIOJIOCKA H
HAKJIaJbIBAIOT CTOPOHOM, MPOMUTAHHON Cpeloil, Ha MCCIeAYEeMYI0 MOBEPXHOCTD,
NPWKKAMasi OCTOPOKHO MUHIIETOM. 3aTeéM MEPEeHOCAT B CTEpHIIbHYIO Hamiky [leTpu
JUISL  TIOCTEAyIoIel WHKyOanuu (HMKHEH TIOBEPXHOCTBhIO BBEpX). Meron
OTIIEYaTKOB  BBIFOJIHO  OTJIMYAETCS OT METO/Ja CMBIBOB  BO3MOXKHOCTBIO
HEMOCPEICTBEHHOTO OOHAPYKEHHUS 3arpsi3HEHUs] 0OBEKTOB OKPYKAIOIIEH cpeabl U
OTCYTCTBUEM TMOTEpU MHUKPOOOB B UCCIEAYEMbIX IMpeaMeTax (4To Bceraa
NPOUCXOIUT TPH PACTIPENCICHUH MHUKPOQIOPhl CO CMBITOM TMOBEPXHOCTU B
CMa4yuBAOUIEH KUIKOCTH).

Meton arapoBod 3allMBKH TPHUMEHSETCS ISl OMPENCICHHS] MUKPOQIOPHI
Pa3IMYHBIX TOPU30HTAIBHBIX IMOBEPXHOCTEH, a Takke TKaHel. J{is orbopa mpoOs
UCIIOJIB3YETCA CIELUaIbHasl METaUIMYecKasl IUIaCTUHKA BBICOTOM 2 CM B BHJE
KOJIbI[a YCEYeHHOU (OPMBI C JMAMETPOM BEpPXHEH IMOBEPXHOCTH Kpyra 5 cM U
HUKHEN MeHblnei - 4cM. (puc. 9,a). Ilepen uccnenoBanuemM Koyblo GraMmOUPyIOT
00XHUraHUuEM, OXJIAXKIAIOT, MMOMEIA0T Ha MOBEPXHOCTh HCCIENYEMOIro OO0BEeKTa
HIDKHUM KpaeM M 3aJIMBalOT pACIUIaBICHHBIM U OCTY:KEHHbIM 10 45 °C
MSICOTICTITOHHBIM arapom wiH cpeao Iumao. Crmycts 5-10 MUH moOcie 3aCThIBaHUSA
Cpe/bl KOJIBIIO OCTOPOKHO CHUMAIOT U BRITPSIXUBAIOT B CTEPUIIbHYIO yaliky [letpu
3aCTBIBIIYK0 ~ arapoByl0  IUIACTUHKY  BBEPX  HIDKHEH  IOBEPXHOCTHIO,
CONPUKACABIIEHCS C HCCIEAyeMbIM OOBEKTOM. Meroa yaoO0eH TeMm, 4YTO Ha
MOBEPXHOCTh CpPEAbl 3aXBaThIBAIOTCS BCE MHKPOOPraHU3MbI, HaXOJSAIIUECs Ha

HCCIIEyeMOM YyuyacTKke OObeKTa, HO OH HE€ JaeT NpejacTaBieHus 00 oOuiei



00CEeMEHEHHOCTU MPEIMETOB U3-32 OIPAHMYEHHOCTH HCcieayeMon miomaau. Ero
PEKOMEHAYIOT IPUMEHATH MPU HEOOJBIION OaKkTepruanIbHON 3arps3HEHHOCTH.

[Ipu olieHKEe CAaHUTAPHOTO COCTOSIHUS MPEAMETOB O0MX0/1a, U3TOTOBIEHHBIX
13 TKaHe# (rmocTenpHoe Oenbe, oessia, OJexkaa U T. 1.) MOKHO IPUMEHSITh METO/I,
3aKJTIOYAIONINICS BO BCTPSXMBAHUM yYacTKa 3arpsS3HEHHBIX TKaHEW HaJ| Yalikoi
[letpu ¢ nuratenbHOM cpenoil. OOciaeayeMyl0 TKaHb 3aKMMAalOT B CHELUATBHOM
METaJUTMYECKON 000iiMe, COCTOsIIEH U3 ABYX KOJEIl, BKIaJAbIBAEMBIX JIPYT B JIpyTa
(puc.9, 6), u nomemarotr Haja yamkoi [letpu co cpemoil. BeTpsixuBanue TkaHu
MOKHO MPOW3BOJAUTL MPOCTO TMOKOJAYMBAHUEM IO €€ HApYKHOW TMOBEPXHOCTH
CTEPWIbHBIM MHUHIIETOM WM, 3aKpPENUB B IICHTPE TKAaHU CTEPWIbHYIO OYJIaBKY,
HECKOJIbKO pa3 €€ OTTATMBAIOT M OTHYCKarT. BMmecTe ¢ mbUIbI0 W3 TKaHW Ha
MUTATEIBLHYIO CPEay IMOMaJal0T U HAXOSIINECss B HEH MHUKpPOOpraHu3Mbl. Yamky
3aKPBIBAIOT M TIOMEIIAIOT B TEPMOCTAT JIJIsi MHKYOAIIHH.

Onpenesienue o01eit MUKpPOOHOH 00ceMEHEHHOCTH 00beKTa

DTOT MOKa3aTeab ONPEACISAIOT U3 CMAYMBAIOIIEH JKUIKOCTH, IPUMEHSIEMOM
pyu B3STUU CMBIBOB. [loceB MpOM3BOAAT MO OOBIYHOM METOAMKE OIpECICHUS
o01ero MUKpoOHOTO umcia. B mpoOupkax ¢ TaMIOHaMU WM B KOJOax,
cojaepkamux caiaperku (Imocyie MpOBEJACHUS CMBIBOB), OOIIUH 00BEM KUIKOCTH
noBogAT a0 10 mi, mo0aBisisi CTEPWIIBHBIA H30TOHWYECKHM PAcTBOp XJIOpHUAa
HaTpUs M moirydas wucxomgHoe pasBenenuel:10. Ilocine wHTEHCHMBHOTO 2-3-
MHUHYTHOT'O BCTPSIXUBAHUS TOTOBST JAECATUKpPATHBIE pa3BeleHusd. B 3aBucumocTn
OT MPEANOIaracMoi CTENEeHH 3arpsI3HEHHOCTHU MOCEBBI MPOU3BOISAT U3 HECKOJIBKUX
pa3BEICHUN.

Omnpenenenue tutrpa BI'KII B cmbiBax Onpenenenne tutpa BI'KII npoBoast
OpomwibHBIM MeTonoM. [lpu mpenmomaraeMoil Manod CTeneHH (PEeKaaTbHOTO
3arpsi3HEHHS TPEIBAPUTEIHHO MPOU3BOAT MOCEB CMBIBA HA Cpeay OOOTalleHHs
(cpena Keccnepa). Ilogcuer Tutpa npoBoaar Ha lcm? moBepxHocTtu. Ilpu
oonapyxennu BI'KII KOHTakKTHBIM METOJOM WJIM METOJIOM arapoBOMl 3aJWBKH
HCMOJIB3YIOT cpeny DHAo. B aTom cimywyae moxxHO npoBectu pacyeT ynciia bI'KII

Ha 1 cM2 noBepxHOCTH Hcciaeayemoro npeamera (uagexce BI'KIT). Mnentudukanus



BbiZieieHHbIX  KynbTyp BI'KII (ecaim »T0 HeoOXonumo) BeAeTcss Kak Mpu
UCCNIEIOBAHUM TUTHEBOM BOAbl. OJHAKO dYalle BCEro Ha MPOU3BOJACTBE
MOJIB3YIOTCS 00JIee CTPOTUM TOKa3aTesieM- Mo MepBor OpoauibHOM pode. B aToM
Clly4yae TMOCJIeI0BaTeIbHO OTOUPAIOT HECKOJIBKO JIECSITKOB CMBIBOB C Pa3HBIX
00BEKTOB (C 000pyAOBaHUS KPYIHBIX pa3MepoB- 2-4 CMbIBa U3 pa3HbIX MECT) Ha
cpeny Keccnep wimm Kopa. Ilocne wuHkyOanmuum mnpoOUpPOK CO CMbIBaMU B
tepmoctare npu 37°C 18-244 cunTaroT TpOUEHT CMBIBOB ¢ HannuneMm B HUX BI'KII
OT OOIIIEro Yncia B3SIThIX CMBIBOB.

OnpeneneHne HSHTEPOKOKKOB B CMbIBax [IpoBOAUTCS TUTPAIMOHHBIM
METOJOM WJIM METOJAOM MeMOpaHHbIX GUABTPOB. OOWIBHBIA POCT KOJOHUU
DHTEPOKOKKOB  CBUJETEIBLCTBYET O  CBeXeM  (eKaJbHOM  3arps3HCHUU
UCCIIEAyeMOro mpeaMeTa oOuxoaa. 3a TUTP DHTEPOKOKKA TPUHUMAETCS TO
peeIbHOE pa3BeICHUE CMbIBA, B KOTOPOM OOHAPYKEHBI SHTEPOKOKKH.

HccnenoBanre CMBIBOB Ha TPHUCYTCTBHE TMATOTEHHBIX CTa(UIOKOKKOB,
CaJIbMOHEJUI, TPOTEEB, CUHETHOWHON TMajouyKH MPOBOJAT TaK K€, Kak IpH
CaHUTAPHO-0AKTEPUOJIOTUYECKOM KOHTPOJIE MUIIEBBIX TPOTYKTOB.

OuneHkKka CAaHUTAPHOI 0 COCTOSIHUSA 00bEKTOB OKPYKAKOIIEH Cpeabl

[Ipy olLleHKE CaHUTaApPHO-MUKPOOHOJIOTUYECKOTO COCTOSIHUS OOBEKTOB
UCXOJAT U3 1EeIW OOCIeNOBaHUS W HA3HAYCHHS 3TUX 00BEeKTOB. OQHUIIMATBHBIX
perjiaMeHTaluid O COCTOSIHUM, COCTaBe MHKPO(MIOPHI PA3IHYHBIX OOBEKTOB
MPAaKTHYECKHU HET.

Nwmeronuecs MHCTPYKTHUBHBIE MaTepuabl o CaHUTAPHO-
MUKPOOHOJIOTUYECKOMY KOHTPOJIIO TPEANPHUSATHI O0OIIEeCTBEH-HOTO THUTAaHUS U
TOPTOBJIM MHIIEBBIMU MPOJIYKTaMH YKA3bIBAIOT HA TO, YTO (DEKATbHOE 3arps3HCHHE
JOJKHO OBITh UCKIIIOYEHO, T. €. He AoJkHO ObiThb BI'KII Ha obopynoBanuu (He
CONPUKACAIONIMMCSA C CBIPBIMU MPOAYKTaMH), Ha BBIMBITOM mocyne. Ha Bcex
o0cneayeMbIX IpeMeTax 00uxoaa U 000pyI0BaHUS HE JTODKHBI OOHAPYKUBATHCS
MaTOreHHbIE MHUKPOOPTraHU3Mbl: KX TMPUCYTCTBUE YKa3blBACT Ha pealbHYIO
onacHOCTh 3apaxkeHus. K coxkaiienuto, He Bcerja yaaercsi nu3dexarsb (pexaabHOro

34arpA3HCHHUA Ha IIPOU3BOACTBC, B 6OJ'H>HI/II_[aX n T.O. B cBs3u ¢ 9THUM, HCXOOs1 H3



onbiTa caHuTapHou npaktuku, ecinu BI'KII obnapyxuBatorcs Toiapko B 5% mpo0,
B3ATHIX C MPEIMETOB 00HMX0Aa W O000pYIOBaHUS, CAHUTAPHO-TUTHEHUYECKOE
COCTOSIHUE OOCIEeyeMOro npeanpuaTus (1e4eOHOro YUpeKICHUs) paCllEHUBACTCS
KaK yJOBJIETBOPUTEIHHOE.

[lo mnokazarensiMm o0OmEeld OOCEMEHEHHOCTH: CAHUTAPHOE COCTOSIHHE
TIOBEPXHOCTU cuuTaeTcs ommmuHbiM, ecid OMUY Ha lem?He mpebimaer 100,
xopomuM - npu MHKpoOHOM umcie oT 100 mo 1000, ymoBIETBOPUTEILHBIM -
6oxee 1000, mroxum - 6onee 10000.

B To e Bpems BbIJCICHHE MMATOTE€HHBIX CTAa()UIOKOKKOB B KIHMHHKAX
XUPYPrUUI€CKOro mMpoduiss U B POAWIBHBIX JOMaxX C MPEIMETOB OOMXO0Ja U OT
nepcoHajga CBUJIETEIBCTBYET O CaHUTapHOM HeOnaromonyuuu. B stom ciyuae
NPOBOAMUTCS 00s3aTeNIbHOE oOlpesaesieHne (aroBapoB U aHTUOMOTUKOTPAMMBI
BBIICISIEMBIX CTa(PUIOKOKKOB.

[Tpu obcnenoBaHUM Pa3IUYHBIX 0OBEKTOB HA CTEPUIILHOCTD (MTEPEBA30YHBIM
U IIOBHBIA Marepuall, CUCTEMBI MEPEIUBAHUSA KPOBU, WIIPHUIBI, WUIJbL, TPYIHOE
MOJIOKO, HUAKOCTb JJIA MHUThS JeTell W T. 1.) HE AOJKHO OBITh POCTa BO BCEX

ITIOCCBAx.



JIABOPATOPHASA PABOTA Nel?7
HNPUTOTOBJIEHUE PACTBOPOB MOIOIIUX CPEACTB
[{enw: IIpuroroButs 10% pacTBOp XJIOPHOU U3BECTH.

lloxazanua. Ins ne3nHdexuu.

IIpomusonokazanus: Anneprudeckas peakuuss Ha  XJIOPCOJAEpIKallue
IpenapaTsl y COTPY/IHHKA.
OcHawenue:
JIMMHHBIA XUPYPIUYECKUN Xajar.
Pe3unoBbIl hapTyk.
PecniupaTop (wiu §-cioiiHas Macka).
Ouxkwn.
[ITanouxa.
Pe3uHoBbIE NTEpUYATKH.
Becsl i MepHast EMKOCTb.

Cyxas xJiopHasi U3BeCTh | K.

© ©o N o 0o~ w e

3MaHI/IpOBaHHa}I CMKOCTB C KpLIIHKOfI.

-
©

ByTbUIb M3 TEMHOTO CTEKJIA C IPUTEPTOUN TTPOOKOM.

|
=

JlepeBsaHHas Jomarka.

|
N

OTHUKETKA.

|
w

XomnoaHas Boaa -10 1uTpoB.
14. MapneBas canderka WInd CUTO.

Tlocredoeamenvrocms 0eticmeuil Meocecmpbl.

1. HanenwsTe BTOpOI XanaT, kiieeHYaThI (papTyK, pe3MHOBBIC TIEPUYATKH,
pecnupaTop WK BOCBMUCIONHYIO MacKy.

2. Bosbpmute 1 kunorpamMmm cyxou XJIOpHOW U3BECTHU

3. BrICchIBTE €€ OCTOPOKHO B AIMATUPOBAHHYIO EMKOCTh, U3MEIIBUNUTE €€
JIEPEBAHHOM JIOMTATKOM.

4, [lepememaiite BCE M OCTOPOKHO BJIMBAWUTE XOJOAHYIO BOAY MO

otMeTkH 10 JUTpOB.



S. 3akpoilTe KpbIIKOW M TocTaBbTe Ha 24 uvaca (B TEUEHHUE ITOrO
BPEMEHHM HECKOJIbKO pa3 IMepeMeliaiTe) s BBIICJICHHUS aKTUBHOIO XJIOpa,
MOJIYYUTCS MAaTOUYHBIN PacTBOP.

6. [Tepeneiite uepe3 24 yaca Moay4eHHBIN pacTBOp uepe3 4 ciaosi OMHTa

(Mapnu) B OyThUIb U3 TEMHOTO CTEKJIa ¢ MapkupoBKod "10% pacTBop XJIOpHOM

n3BeCTH'".
7. 3akpoiiTe mpoOKOH.
8.  lTlocraBpTe Ha OJTHKETKE JaTy TMPHUTOTOBICHUS pacTBOpa, €ro

KOHIEHTPALHIO, CBOIO JOJIKHOCTh U (PaMUIIHIO.
9. CHUMHTE 3aIUTHYIO OJICKY.
10. BreimoiiTe pyKu ¢ MBUIOM.
11. TIpurotosnen 10% pacTBOp XJIOPHON U3BECTH (OCBETICHHBIN ).

I Ipumeuanue:

1. XnopcoaepKaliue pacTBOPbl TOTOBIT B CHELHAIBHOM MTOMELIEHUH C
XOPOIIEN BEHTUIISALIUEH.

2. 10% pacTBOp MOYKHO XpaHHUTh 5-7 CYTOK B TEMHOM MECTE.

3. PactBOp HEOOX0UMO XpaHUThH B HEJJOCTYITHOM JJIS MAIIMEHTa MECTE.

IIpucomosnenue pabouux pacmeopos X10pHoU U36eCMU.

1. 0.5% - 500 mut 10% pacTBOpa XJIOPHOI U3BECTH HA 9,5 TUTPA BOJIBI,
2. 1% - 1 nutp 10% pacTBOpa XJIOpHOM U3BECTH Ha 9 TUTpa BOABL;
3. 2% - 2nutpa 10% pacTBOpa XJIOPHOIM U3BECTH HA 8 TUTPA BOIBI,

@ODMV./ZCI npUcoOno6rIerHUA XJZODHOMV useecmu.

1. KOJI-BO JIUTPOB). Y - KOJHUYECTBO OCBETIIEHHOI'O pacTBOpa XJIOPHOMU
usBectu.pY = (%

Pabouuii pacmeop xnopamuna (comosumces neped npumereHuem)

1. 1% -10 r xmopamuna Ha 990 M1 BO/BI;
2 2% - 20 r xnopamuHa Ha 980 MJT BOJIBI;
3. 3% - 30 r xmopamuHa Ha 970 MIT BOJIBI;
4 5% - 50 r xmopamuna Ha 950 M1 BOJBIL.



JleiicTBue MOIOIIMX CpPEACTB Ha MHUKPOQIOpY pPyK, MOBEPXHOCTEH U
o0opynoBanus Llenu pabGotsl: 1. OCBOUTH METOAUKY OIpEAENICHUS KOJIUYECTBA
MHKPOOPTaHU3MOB Ha PyKax METOAOM CMBbIBA. 2. OCBOUTH METOAMKY ONPEICIICHUS
KOJIMYECTBA MMKPOOPTaHM3MOB Ha IOBEPXHOCTAX M OOOPYJOBAaHUU METOJIOM
cMbiBa. Meroauueckue  ykasaHus ~[Ipoum3BOACTBO  NPOAYKTOB  IUTAHWI,
JIEKapCTBEHHBIX CPEJICTB U DJIEKTPOHUKU TPEOYEeT MOAAEPKAHUS BHICOKOTO YPOBHS
MUKpPOOHMOJIOTHYECKON ~ YUCTOTHl.  MHKpPOOMOJIIOTMUECKUH  HAI30p  TaKxKe
HEOOXOIMM Ha 00BEKTax OOUIECTBEHHOTO MUTAHUS, TOPTOBOM CETH, MUILEOIOKOB
JNETCKUX, JAOLIKOJBHBIX W TOJPOCTKOBBIX YupexkaeHuil. C 1Lelbl0 KOHTPOJIS
3G ()EeKTUBHOCTH CaHUTApHOM O0OpaOOTKM HHBEHTaps, OOOPYAOBAaHMS, IOCYIbI,
CAHWTApHON OJEXKIbl U PYK NEPCOHAIA HIMPOKO MCHOJB3YETCS METOJ CMbBIBOB,
KOTOPBIM /1a€T BO3MOXKHOCTh OOBEKTUBHO OICHUTh CAHUTAPHOE COJIEpKaHHE
oOcnenyeMbix  yupexjaeHuil. CaHUTapHbIE HOPMBI  MHKPOOHOJIOTHUYECKOTO
KOHTPOJII pPyK IE€pCOHANa M IOBEPXHOCTEH 00OpyAOBaHMS 3aBUCAT OT BUIA
IIPOU3BOJACTBA U KJjacca YUCTOTBHI InomeunieHusd. Kilacc 4YUCTOTBI 4YHMCTOrO
NOMEUIEHUsI — JTO YEeTKO pEerjJaMeHTHUpPOBAHHbIE TpPeOOBAHUSA IO YPOBHIO
COJIEp)KaHMs B BO3JyXE Pa3iIM4YHOIO poja IpuMece U 4dactull. Kiacchl 4uCTOTHI
pa3iIMyaroTCs MO KOJMYECTBY OaKTepuil Ha equHHIly oObema. DTOT mapamerp,
OJIMH U3 BaXHEHIINX B KJIacCCU(PHUKAIMU YUCTHIX MOMEILIEHUH, periaMeHTupyeTcs
crangapramu. Knaccudukanyum 4ucTbIXx KOMHAT JUIsl pa3IMYHBIX OTpacieil UMErT
CBOM OTJIMYUTENbHBIE O0coOeHHOCTU. B Tabmuie 3 mpuBeneHBl KJIacChl YHUCTOTHI
MOMEIIEHUH JIJIsl MPUTOTOBJICHUS JIEKAPCTBEHHBIX CPEACTB. TpeOoBaHUS U HOPMBI
3aBUCAT OT BHJIa TOTOBOT'O IIPOAYKTA M XapakTepa BBITOIHAEMBIX onepanuil. Kiace
A — nokasibHas 30Ha JUIsl IPOBEAEHUS ONEPALIHil, MPEACTABISIOIUX BBICOKHI PUCK
JUIsL KadecTBa NPOAYKUMHU (30HBI HaNoONHEHUs, ykynopku). Kmacc B — 30Ha,
HETOCPEJACTBEHHO oKpyxaromias 30Hy A. Knacc C — 30HbI, 411 BbITIOIHEHUS 112
MEHEE OTBETCTBEHHBIX CTaJud MPOU3BOJCTBA MNPOAYKIUU (IIPUTOTOBIICHHE
pacTBOpoB U T.1.).* Kitacc D — pabora ¢ KOMIIOHEHTaMU U MaTepuajgaMu Mocje
MOWKH, MOArOTOBKA MEPBUYHONW YMAKOBKH W T.n. B momemenusx knacca D u C

MOXXCT TaAKXKC OCYHICCTBIIATHCA IMPUIOTOBJIICHHC HCCTCPHIIBHBIX JICKAPCTBCHHBIX



cpeactB. Tabmuna 3 Krnaccudukaiuss YHUCTBIX MOMEIIEHUM MPOU3BOJICTBA
nekapcTBeHHbIX cpeAcTB B coorBeTcTBUM ¢ OCT 42-510-98 Krnacc 4uCTOTHI
MOMEIICHU WM 30H MaKCUMalbHO JOMYCTUMOE KOJIMYECTBO yacTul B 1 M3
BO3JlyXa  pa3MepoM, MKM  MakcuManbHO  JOMYCTUMOE  KOJHUYECTBO
KHU3HECTIOCOOHBIX MUKpoopranuzMoB Ha 1 M3 Boznyxa 0,5 5 0,5 5 OchHamenHnoe
coctosinne Oynkuuonupyromiee cocroaaue A 3500 0 3500 0 0 0,5 mxkm B ogHOM
kyouueckom ¢yte Bo3ayxa. Kmaccet A u B mo OCT 42-510-98 npumepHo
cooTtBeTcTBYIOT KitaccaM 100 u ISO 5, knacc C — knaccam 10000 u ISO 7, knace D
— kmaccy 100000 u ISO 8. B neueOHBIX yupexnaeHusx Poccum npuHsita cBOS
knaccudukanus nomemenuid. Kmacc A (omepanuoHHbIE) COOTBETCTBYET IIO
MUKpPOOMOJIOTHYECKMM HOpMaM Kiaccy D mnpu NpoOu3BOJACTBE CTEPUIIBbHBIX
JIEKapCTBEHHBIX cpeAcTB. B kimaccax A u B He nomyckaercss NpHUCYTCTBUE
MUKpPOOPTaHU3MOB Ha IMepyaTkax nepcoHana, B kiacce C — mpomyckaeTcsi He OoJiee
2-3 KU3HECTIOCOOHBIX ~ MHKPOOPTaHU3MOB. Ha  numexkoHUueHTpaTHBIX
NPENNPUSATUSX, TJ€ HET BBICOKMX TpeOOBaHMI K MUKPOOMOJIOTUYECKON UYHUCTOTE,
KOJIMYECTBO MexaHudyeckux 113 wyacTui He pernaMeHTHpYeTCs, a KOJIHYECTBO
MUKPOOPTaHU3MOB, OOHAPY>KEHHBIX Ha pyKaX MEpCcOHaja, HE JOJDKHO MPEBBIIIATh
10 000. Tabmuma 4 Knaccudukamuss 4uCTBIX TomenieHuid no denepaabHOMY
cragmapty CIHA u ISO O6nacte npumenenuss Knacc mo ®PepepambHOMY
crangapty CIIA 209 E Knacc no crangapty ISO (MexnyHapoaHas opraHu3anus
no crangaptusanuu) IIpou3BoacTBO HHTErpaidbHbix MuKpocxem 1 ISO 3
[Tpon3BOJICTBO MHTETPATIbHBIX MUKPOCXEM C PACCTOSIHUEM MEXIY NMPOBOAHUKAMU
Menee 2 MkM 10 ISO 4 AcenTruueckoe Npou3BOACTBO HHBEKIIUOHHBIX ITPENApaToB,
TpeOyrolee OTCYTCTBUS MUKPOOPTAaHU3MOB U YAaCTHIl. XUPYPTrUUECKUE OTEPAINH
M0 HWMIUIAHTAIlMM WM TPAaHCIUIAHTAMU OpraHoB. M3omsinus nDanuMeHToB C
MMMYHHBIM A€(UIIMTOM, B TOM YHCIIE, TOCJe nepecaaku koctHoro mosra 100 ISO
5 IIpou3BOACTBO ONTHYECKUX JIEMEHTOB BBICOKOTO Kjacca. COOpKa M UCTIbITAHUS
MpEeUM3UOHHBIX TpenapaToB. COopka MUHHATIOPHBIX noamunHukoB. 1000 ISO 6
TouHOe MaNIMHOCTPOCHUE, THUIpAaBIUMKA W MHEBMAaTHKa, COOpKa MPEIU3UOHHOIO

IruapaBJINICCKOTO n ITHEBMAaTHU4YCCKOI' O O60py,HOBaHI/IH, KJIaIIaHOB C



CEpPBONPUBOAAMH, BBICOKOTOYHBIX 4YacoBbIX MexaHusmMoB 10 000 ISO 7
[InacTukoBO€ MPOU3BOJACTBO, ABTOMOOWJIbHAS  MPOMBILIIEHHOCTb, CcOOpKa
AJIEKTPOHHBIX KOMIIOHEHTOB, COOpKa THAPABIMYECKUX U TMMHEBMAaTHUYECKUX
yctporicte 100 000 ISO 8 Ilpu mpoBeleHUU CaHUTAPHO-OAKTEPUOJIOTMUECKUX
HCCIIEIOBAaHUM CMBIBOB Ha MPOM3BOJICTBAX, HE TPEOYIOIIMX BBICOKOM MHKPOOHO-
114 nornyeckoil YMUCTOTHI, B OCHOBHOM OIPaHUYUBAIOTCS BBIABICHUEM OOILErO
yuciaa OakTepuil W OakTepuil TPyNMbl KUIIEYHBIX Tajgouek. OOHapykeHHe
MOCJICTHUX PACLICHUBAIOT KaK OJTHO U3 MOJTBEPKICHUN HAPYIICHUS CAHUTAPHOTO
pexuma. [lpu BBISIBIEHHM BTOPUYHOIO MACCHUBHOTO OOCEMEHEHHS TOTOBOTO
MPOJIYKTa CO 3HAYUTEIBHBIM MPEBBIICHUEM B HEM OOIIETO KOJUYECTBa MUKPOOOB,
B CMBIBax OIpPEACNAIOT OO0IIyl0 OaKTepuaqbHYI0 OOCEMEHEHHOCTh W HaJU4He
Oaktepuii poma Proteus m St. aureus. IloBepxHocTH U 000pyIOBaHHE TaKKe
periaMeHTUpPOBaHbl 10 OakTepuasbHOW oOcemMeHeHHOCTH. B  momernieHusx
BBICOKHMX KJIACCOB YMCTOTHI MHUKPOOPTraHH3MbI HE JTonmycTuMbl. Ha mpeanpustusx
MUIICKOHIICHTPAIMOHHON  TPOMBIIUIEHHOCTH MO ToKa3zaTensiM  oOIieit
00CEeMEHEHHOCTH CAaHUTAPHOE COCTOSHUE TOBEPXHOCTH CYHUTAETCS OTJIMYHBIM,
ectu OMY na lcm2 He mpeBbimaer 100, XopomuM - mpu MUKPOOHOM YHCIIE OT
100 ngo 1000, ynmoBnmerBoputenbHbIM - Oosnee 1000, mmoxum - Gomee 10000.
O6cemMeHEeHHOCTh 000PYIOBaHUS B I[€XaX, MPOU3BOASIINX MPOIYKTHI JETCKOTO H
JMETUYECKOT0 MUTAHUS, JNOKHBI ObITh HEe Oosiee 50 MUKpOOHBIX KieToK Ha 100
cM2 TIOBEpXHOCTH 00OpyaoBaHHsA. Bo Bcex ciydasx OMOIOTMYECKOTO KOHTPOJIS
MPUCYTCTBUE TMATOTEHHBIX M CHOPOOOPa3yIONIUX OakTepuil, TPUOOB M APOAOKEH
HegomycTuMo. [Ipu MX BBISIBICHHM HEOOXOAMMO MPOBEICHHUE IOMOTHUTEIBHBIX
Mep 1O JAe3WH(GEKIMM W  BBISIBICHUE  HCTOYHUKOB  KOHTaMHUHAIIWU.
OKcrnepuMeHTallbHAs 9acTh |. BiausHue OakTepUIMIHBIX U MOIOIIUX CPEACTB Ha
Mukpohaopy pyk. CTymeHTH BBIMIOTHSAIOT pabory uHauBHAyanbHO. C
MpenoaaBaTeyaeM MPeBAPUTEIIBHO OrOBAPUBAIOTCS YCIOBUS Pa0OTHI: MOIOIIEE WIIN
0aKkTepULIUIHOE CPEICTBO, KOTOPBIM CTYJEHT OysieT 00pabaThiBaTh PYKU B OIBITE.
MoxHO CpaBHUTH MUKPOGIOPY PYK MOCJE UCIOIB30BAHUS U 0€3 UCIOJIb30BaHUS

MOJIOTEHIIA /Ui BhICYIIMBaHUsI 00paboTaHHbIX moBepxHocTed. 115 3anarue 1 B



3aBUCUMOCTH OT KOJUYECTBA SKCIEPUMEHTOB KaXIAOMY CTYICHTY MOHAA00ATCS
nBe b0 Tpu 4vamku [leTpu ¢ mMUTATENBHBIM arapoM, M CTOJIBKO K€ BaTHBIX
TaMIOHOB, MPOCTEPUIN30BAHHBIX C BOJIOMPOBOAHON BoaoW. Takxke mMOHaA00ATCS:
MATh NUNETOK 00beMOM IMil, YeTblpe MpOOUpPKU C 9 MJ BOAONPOBOIHON BOJBI.
JIns mpUroTOBIEHMS TAaMIIOHOB BaTy HAKPYYMBAIOT HA KOHEIl MPOBOJIOKH, €IIIE
OJIHO HEOOJIBIIIOE KOJUYECTBO BaThl HAKPYUHMBAIOT HA MPOBOJIOKY TaKUM 00pas3om,
YTOOBI OH CIIY>KHJI TTPOOKOM TP MOMEIIEHUH TTPOBOJIOKH C TAMIIOHOM B MPOOUPKY
¢ 5 mu Bonbl. IIpu 3TOM TamMmoH HE JOJKEH OBITh MOTPYXKEHHBIM B >KUJIKOCTb.
Yamku Ilerpu 3aBopaumBaror B Oymary. IlumeTtku 3aBopaduMBaroT B TOJOCKY
OyMmaru, mpeBapuTEIbHO 3aJ0KUB B IMUPOKUM KOHYUK BaTy. [luTaTenpHbIN arap
roToBsT U3 pacyera 15 mu st onHout yamiku Iletpu. CTyA€HTHI pacCUYUTHIBAIOT
oO1ee KonyecTBo vaimiek [leTpu, paccuuThIBaIOT HABECKY MUTATEIIHLHOM Cpebl U
TOTOBSIT MUTATENBHBIN arap B o0mied konbe no peuenty. [locie mpurotoBieHus
MUTATENIbHYI0 Cpely CJerka OCTYXaloT M pa3iuBaloT B MpoOupku. [IpoOupku
CHA0XXalOT BaTHO-MapJieBbIMU TIpoOKaMu. OTAEIBHO CTYACHTHI TOTOBSIT MPOOUPKH
¢ 9 MJI BOJOMPOBOJAHON BOJBI U 3aKPHIBAIOT UX BaTHOMApJIEBbIMU IpoOKaMu. Bce
IPUTOTOBJIEHHBIE MAaTEpUANIbl U MOCYyAYy cTepuiu3yroT npu 1,1 atu 25 MuHyT.
3anstre 2 Bo BpeMs 3KCIepUMEHTa CTYIEHThI OTOMPAIOT MPOOKI C TPA3HBIX PYK,
3aTeM C PyK Iocie 00paboTKHU MOIOIIUM CPEJICTBOM U BBICYIIIMBAHUS TIOJIOTEHIIEM,
WM TIocie 00pabOTKH MOIOIIUM CPEACTBOM Oe3 BhIcymuBaHus. [lepen otbopom
mpoObl TaMIIOH YBIAXHSIOT, MOTPYXas €ro B MPOOUPKY C SMII CTEPUIILHOU
BOJIOIIPOBOJHOW BOABL. TaMIIOHOM TIIATENIBHO JENAalOT CMBIBBI C TBUIBHOU
IIOBEPXHOCTH PYK, J€JIasi MEJIEHHBIE ABUKECHUS, TIIATEIBHO IPOTUPast TAMIOHOM
Mexay nanbiieB. [locie B3sTUS mpoOBl TAMIIOH MTOMENIAIOT B ATy ke MpoOupky. B
Cllydae ¢ IpA3HBIMHU PyKaMu roToBAT ABa 10-KpaTHBIX pa3BeAeHUs], U3 KOTOPBIX I10
1 mn BeiceBaroT B yamku llerpu. IloceBwml 3amu- 116 BaroT paciuiaBiI€HHBIM U
oxjaxaeHHbIM 10 45-50°C crepuiabHBIM NOUTAaTENbHBIM arapoMm. lloceBbl
noMemartT B TepMmoctar npu temneparype 30°C. Ecmu uccienyroT CMBIBBI C
00pabOTaHHBIX PYK — MOKHO HE JieJIaTh pa3BeACHUM, WIM OTrPAHUYUTHCS OJHUM

10-kpatapiM pa3BeneHueM. 3aHsatne 3 OOCEMEHEHHOCTh PYK PAaCCUMTHIBAIOT,



HUCXOASA W3 KOJIMYECTBA KOJOHHUM M C Y4E€TOM pa3BeICHUU. BBIBOIBI CTYIAEHTHI
JIEJAI0T CAMOCTOSITENIBHO MPU KOHTPOJIE CO CTOPOHBI Mpenojaasatend. 2. BiusHue
OaKTEepHULIMIHBIX U MOIOLIUX CPEICTB Ha MUKpo(aopy oOopynoBaHusi. CTyIEHTHI
BBITIOJIHAIOT paboTy WHAUWBUIAYalIbHO. IIpenBaputenbHO C TpernojiaBaTesieM
OroBapHBaeTcsi 00OpyAOBaHHE U OAKTEPULIMJIHOE CPEACTBO, C KOTOPBIMH OyJIeT
pabotath cTyneHt. [Ipu 6akTeprosOrnyeckoM aHajM3e CMBIBOB C 000OpPY/I0BaHUS U
UHBEHTaps, B HHUX OIpejaensercs ooOmas OakrepuanbHas OOCEMEHEHHOCTb.
3anstue 1 J{nsg npoBeneHHs SKCIEPUMEHTA CTYJIGHTaM HEOOXOIUMBI: TaAMIIOHBI C
(U3HOIOTMYECKUM PACTBOPOM, JBE Hamku [leTpu co CTEPMIBLHBIM MUTATEIbHBIM
arapoM. Tammnonwl, wamku Iletpy W nuTaTenbHas cpeaa TOTOBITCS W
CTEPWIM3YIOTCS TaK ke, Kak omucaHo B myHkTe 1. 3anarue 2 Ilepen orGopom
npoObl TaMIIOH YBJIAXKHSIOT, TOTPYXKasik €ro B MPOOUPKY C 5 MJI CTEPHIBHOM
BOOMPOBOIHON Boabl. [locie orGopa mpoObl TaMIOH MOMEMIAIOT B 3Ty XKe
npooupky. [IpoOsl 0TOMparoTCs Ha MOBEPXHOCTH IIomaaso 1 M2 . B ciydae ecnu
MOBEPXHOCTh 00OPYIOBaHUS WM MHBEHTaps HeOOojbllIas — OTOMparoT MpoObl Ha
wiomaan 25*25 cm. CTyaeHTbl OTOMpPAIOT MpPOObl MEMJIEHHBIMHU JIBHXKEHUSAMHU
TaMIIOHa  MapajuieNbHBIMU  OJU3KO  PACMOJIOKEHHBIMU  JIMHUAMH,  3aTeM
NEPICHIUKYISIPHBIMHU JTUHUSMHU TIO OTHOIIEHUIO K mepBbIM. [locne orGopa mpolsr
TAMIIOH BO3Bpamiaerca oOpaTHO B MPOOUPKY, CONIEPKUMOE TIIATEIHHO
nepememuBaetrcs U 0,1 mia cycrien3uun 117 BoiceBaercst B vamky Iletpu. IToceBbl
3QJIMBAIOT PACIUIABICHHBIM U OXJAXAEHHBIM 110 45°C CTEepHIbHBIM MUTATEIbHBIM
arapom. Ilocme wuccnenoBaHusi O0OCEMEHEHHOCTH OOOPYIOBAaHUSI CTYJCHTHI
00pabaThIBalOT TOBEPXHOCTh OAKTEPHUIIMIAHBIM CPEJCTBOM U CHOBa OTOMpAIOT
BBICEBAIOT MPOOBI BBHIICOMUCAHHBIM cIocoOoM. [loceBbl momeniaroT B TEpMOCTaT
npu temneparype 30°C. 3anstue 3 [Ipu noacuere Koau4ecTBa MUKPOOPTaHU3MOB
Ha | cM2 miomagu CTyJI€HThl NPUHUMAIOT BO BHUMAHUE IUIONIA]b, HA KOTOPOM
oTOMpas TPoOkI, KOJTMYECTBO BOJBI B MPOOUPKE, 00HEM BBHICEBAEMOM CYCIICH3HH.
ITocne canuTapHO#t 00paOOTKM 00IIas 00CEMEHEHHOCTh 1 CM2 TOBEPXHOCTH

O60py,HOBaHI/IH, HU3roTOBJICHHOI'O M3 MCTAllllda, CTCKJIA, PC3HWHbI, I1IJIaCTMACCHI,



nepeBa, He JoipkHa mnpeBblmarh 300 MUKPOOHBIX KJIETOK. BBIBOABI CTYIEHTHI

ACJIA0T CaMOCTOSATCIIBHO ITPHU KOHTPOJIC CO CTOPOHLI IPCIIoAaBaTCIIA.



JIABOPATOPHAS PABOTA Nel18-19

IIpurorosJieHue Ae3MH(PUIHUPYIOLIUX PACTBOPOB

Hean padorsl: HayunThcsi TOTOBUTH Ae3UH(PUIIUPYIONIUE PACTBOPHI»

MarepuanbHO-TEXHUYECKOE OCHAIICHUE:

Xauar.

Pe3unoBbIl hapTyk.

PecniupaTop (wiu §-cioiiHas Macka).

Ouku.

[ITamouka.

Pe3nHoBEIE TIEpUaTKHU.

Beckl unu MepHasi eMKOCTb.

Cyxas xJjiopHast U3BeCTh | K.

DOMaaupoBaHHas €MKOCTh C KPBIIIKOM.

ByTbUIb M3 TEMHOT'O CTEKJIA C IPUTEPTOUN MTPOOKOM.

JlepeBsaHHAas JomnaTKa.

DTHKETKA.

Xonoaunas Boaa -10 nutpos.

Mapiesas canderka Wi CHUTO.

IHopsinok BeINOIHEeHNsI padOThI

IlocnenoBaTeIbHOCTE JEUCTBUN:

HanensTe BTOpOM Xamar, KiIeeHUYaThli (apTyK, pE3HHOBBIE TIEpPYATKH,
pecnupaTop WK BOCBMUCIONHYIO MacKy.

Bo3bmure 1 KUJI0IpaMM CyXou XJIOPHOU H3BECTH
BrichimbTe €€ OCTOPOKHO B OMAIMPOBAHHYK) €MKOCTb, M3MEJIBUYUTE €€
JIEPEBIHHOM JIOMTATKOM.

[Iepememaiite BCe U OCTOPOKHO BIMBAWTE XOJOJHYIO BOIY 10 OTMETKH 10
JIUTPOB.

3akpoilTe KpbIIIKOW M MOCTaBbTe Ha 24 yaca (B TEYEHUE ITOrO BPEMEHHU
HECKOJIbKO pa3 IMepeMellaTe) s BBIICICHUS AKTUBHOIO XJIOpa, IMOJYyYHUTCS

MAaTOYHBIA PacTBOP.



[lepeneiite uepe3 24 yaca MONy4deHHBId pacTBOp dyepe3 4 cios OuHTa
(Mapnu) B OyThUIb U3 TEMHOIO CTEKJIa C MapkupoBKou "10% pacTBOp XJIOpHOM
nu3BecTH'.

3akpoiiTe TpoOKOH.

[TocTaBbTe Ha ITHUKETKE JATy MPUTOTOBIEHUS PACTBOPA, €r0 KOHLUEHTPAIUIO,
CBOIO JIOJDKHOCTH M (haMIIIHIO.

CHuUMMHTE 3aIUTHYIO OJICKY.

BrimoiiTe pyku ¢ MBUIOM.

OueHka OOCTUTHYTHIX pe3ynbTaToB. [IpuroroBnen 10% pacTBop XJIOpHOM
U3BECTHU (OCBETIICHHBIN).

[Ipumeyanue:

XJopcoaepxaliye pacTBOPbl TOTOBAT B CHEHUATBHOM TOMEIIEHUU C
XOpOILLIEeW BEHTUISLIUEN.

10% pacTBOp MOKHO XpaHUTh 5-7 CyTOK B TEMHOM MECTE.

PactBOp HEOOX0IMMO XpaHUTh B HEJJOCTYITHOM ISl MTAIIHEHTa MECTE.

HNPUT'OTOBJIEHUE MOIOIIUX U AESUHOUIUPYIOLIUX
PACTBOPOB PA3SHOM KOHIIEHTPAIIUU

Henp: [Ipurorornenre pabounx pacCTBOPOB XJIOPHOW U3BECTH:

[Tokazanus: ne3nH(EKIMOHHBIC MPOLIETYPHI

0.5% - 500 mu 10% pacTBOpa XJIOpHOI U3BECTH HA 9,5 TUTpa BOJIBI;

1% - 1 nutp 10% pacTBOpa XJIOPHOM U3BECTH Ha 9 TUTpa BOABL;

2% - 2nutpa 10% pacTBOpa XJIOPHOI U3BECTH HA 8 TUTPA BOJIBI,

dopmyna IPUrOTOBJIEHHUS XJIOPHOW U3BECTH:

Y = (% ( kon-Bo 1UTPOB). Y - KOJIMYECTBO OCBETIEHHOI'O pacTBOpa XJIOPHOM
U3BECTH.

PaGounii pacTBOp XsopamMuHa (TOTOBUTCS TIEpeT MPUMEHEHUEM )

1% -10 r xmopamuna Ha 990 M1 BOABI;

2% - 20 r xnopamuHa Ha 980 M1 BOJIBI;

3% - 30 r xmopamuHa Ha 970 MII BOJIBI;

9% - 50 r xnopamuHa Ha 950 MI1 BOJIBI.



OueHka JOCTUTHYTBIX pe3ynbTaToB. [lpuroToBneH pabouuii pacTBOP
XJIOPHOM U3BECTH.

1. Ons nesuHdexnuu oOOpYyIOBaHHUS W WHBEHTaps MPUMEHSIOT PacTBOP
XOJIOAHOW W3BECTHU, OUHUIIECHHOW (UIBTPOBAHMEM WU OTCTAUBAHUEM OT
HEPACTBOPUMBIX NMPUMECEH, TaK HA3bIBAEMYIO «XJOPHYIO Boay». KOHIIeHTpaluio
XJIOPHOM BOJIBI BBIPAXKAIOT B MUJUTUTPaMMax akKTUBHOTO XJiopa Ha 1 J1 BOJBL.

2. TPUTOTOBIICHHE OCBETJIICHHOTO pacTBOpa XJOPHOM W3BECTH JJIst
nostydeHus: 10% OCBETIEHHOTO pacTBOpa XJIOPHOW M3BECTH (OCHOBHOM pacTBop),
coaepxkamiero 25-30% akTUBHOTO XJOpa: B €MKOCTH HM3BECTh B HEOOJBIIOM
KOJIMYECTBE BOJIBI TIIATEJIBHO Pa3MENIMBAIOT U OCTABIAIOT B 3aKPBITOM MOCYJEC B
TEMHOM, TPOXJIAJIHOM MECT€ Ha CYTKH [JIi TOro, 4YTOoOBl OCeld Ha JHO
HEpacTBOpUMbIE dYacT wu3BecTH. OCBETIEHHBIH pacTBOpP (PUIBTPYIOT W
NepeNBalOT B TEMHYIO OYTBUTH C IPUTEPTOI IPOOKOM, I/Ie €r0 MOKHO XPaHUTh 10
5 cyTok. B 3aBUCHMOCTH OT KauecTBa CyXOW MU3BECTH MOJYUEHHBII PACTBOP MOXKET
coaepkatb OT 16 10 36 T akTUBHOIO XJiopa B 1 1.

PaGounii pacTBOp TpeOyeMoi KOHILIEHTpAIMU TOTOBAT U3 OCHOBHOTO (10%-
ro) p-pa nyTreM pa30aBieHHMs TEIJIOW BOJAOW HEMOCPEICTBEHHO IMepea
IPUMEHEHHUEM, €KETHEBHO.

Hnst monmyuenust 2% p-pa 1 1 ocHoBHoro (10%-r0) p-pa pazbaBusitor 4 1
BOJBI.
st momyuenus 3% pabouero p-pa 1 1 ocHoBHOTO (10%-T0) p-pa pa3zdaBisior B 2-
3 J1 BOJIBL.

3.IlpuroToBneHue pactBopa XJopaMuHA.l' OTOBSAT HEMOCPEICTBEHHO IEpe.
npuMmeHeHueM u3 pacuera 200 r xmopamuna Ha 10 1 Boasl, nmogorperoit g0 50°C.
ITpn HE0OXOAMMOCTH MPUTOTOBIECHHBINA P-p MOXHO XpPaHUTh B TEMHOW OYTBHIJIKE C
npuTepTO MpoOKoi 10 15 cyTok.

KonTposibHbIE BOITPOCHI

1.X10pamMuH No CpaBHEHUIO C XJIOPHOM M3BECTHIO UMEET NPEUMYLIECTBA -

2. IIpuroroBnenue 0,5% pacTtBopa XjJopaMHuHa

3.IIpumenenue 0,5% pacTBOpa xJI0OpaMrHa



4. Ilpurorosnenue 0,2% pacTBopa XJIOpaMUHA
5. IIpumenenue 0,2% pacTBopa XJI0paMuHa

BriBon:



IIpakTnyeckas padora Nel7,18,19
«IIpoBenenue canuTapHoi 00pabOTKH 00OPYAOBAHMS, HHBEHTAPSI»
(3amoJiHeHHE TAOIMIIbI)
1. IlucbMeHHO OTBETHTE HA BONMPOCHI:
1. [TuchMeHHO OTBETHTE Ha BOMPOCHI:
B kakoii mociegoBaTEIRHOCTH MPOBOJMUTCS CaHUTapHas o00paboTka

000opy10BaHUS

B kakoil mocnenoBaTenbHOCTH MPOBOJAMUTCA CaHUTapHas o0paboTka

CTOJIOBOM ITOCYBI

B kakoil mocienoBaTenbHOCTH MPOBOJAMTCA CaHUTapHas o0paboTka

KYXOHHOM MOCY/IbI

2.cnoab3ysi yueOHbI MaTepuaJ, 3a0JHUTE TA0IHUILY:

ITumeBoe oTpaBJieHue Bo30yautenn IIpusnaku Ilpusnaxu
3a00s1eBaHNs 3a00J1eBaHus

00TyIH3M

3ProTU3M

cTa(hUITOKOKKOBOE

OTpaBJIEHUE

Brison:




IIpakTuyeckas padora Ne20,21,

IIpurorosJieHue Ae3MH(PUIHUPYIOLIUX PACTBOPOB

Hean padorsl: HayunThcsi TOTOBUTH Ae3UH(PUIIUPYIONIUE PACTBOPHI»

MarepuanbHO-TEXHUYECKOE OCHAIICHUE:

Xauar.

Pe3unoBbIl hapTyk.

PecniupaTop (wiu §-cioiiHas Macka).

Ouku.

[ITamouka.

Pe3nHoBEIE TIEpUaTKHU.

Beckl unu MepHasi eMKOCTb.

Cyxas xJjiopHast U3BeCTh | K.

DOMaaupoBaHHas €MKOCTh C KPBIIIKOM.

ByTbUIb M3 TEMHOT'O CTEKJIA C IPUTEPTOUN MTPOOKOM.

JlepeBsaHHAas JomnaTKa.

DTHKETKA.

Xonoaunas Boaa -10 nutpos.

Mapiesas canderka Wi CHUTO.

IHopsinok BeINOIHEeHNsI padOThI

IlocnenoBaTeIbHOCTE JEUCTBUN:

HanensTe BTOpOM Xamar, KiIeeHUYaThli (apTyK, pE3HHOBBIE TIEpPYATKH,
pecnupaTop WK BOCBMUCIONHYIO MacKy.

Bo3bmure 1 KUJI0IpaMM CyXou XJIOPHOU H3BECTH
BrichimbTe €€ OCTOPOKHO B OMAIMPOBAHHYK) €MKOCTb, M3MEJIBUYUTE €€
JIEPEBIHHOM JIOMTATKOM.

[Iepememaiite BCe U OCTOPOKHO BIMBAWTE XOJIOJHYIO BOIY 10 OTMETKH 10
JIUTPOB.

3akpoilTe KpbIIIKOW M MOCTaBbTe Ha 24 yaca (B TEYEHUE ITOrO BPEMEHHU
HECKOJIbKO pa3 IMepeMellaTe) s BBIICICHUS AKTUBHOIO XJIOpa, IMOJYyYHUTCS

MAaTOYHBIA PacTBOP.



[lepeneiite uepe3 24 uvaca MOIAy4YEeHHBIM pacTBOp uvepe3 4 cinos OUHTA
(Mapnu) B OyThUIb U3 TEMHOIO CTEKJIa C MapkupoBKou "10% pacTBOp XJIOpHOM
nu3BecTH'.

3akpoiiTe TpoOKOH.

[TocTaBbTe Ha ITHUKETKE JATy MPUTOTOBIEHUS PACTBOPA, €r0 KOHLUEHTPAIUIO,
CBOIO JIOJDKHOCTH M (haMIIIHIO.

CHUMHTE 3aIIUTHYIO OJICKY.

BrimoitTe pyku ¢ MBUIOM.

OueHka OOCTUTHYTHIX pe3ynbTaToB. [IpuroroBnen 10% pacTBop XJIOpHOM
U3BECTHU (OCBETIICHHBIN).

[Ipumeyanue:

XJopcoaepxaliye pacTBOPbl TOTOBAT B CHEHUATBHOM TOMEIIEHUU C
XOpOILLIEeW BEHTUISLIUEN.

10% pacTBOp MOKHO XpaHUTh 5-7 CYTOK B TEMHOM MECTE.

PactBOp HEOOX0UMO XpaHUTh B HEJJOCTYITHOM JJIS MAIIMEHTa MECTE.

HNPUT'OTOBJIEHUE MOIOIIUX U AESUHOUIUPYIOLIUX
PACTBOPOB PA3SHOM KOHIIEHTPAIIUU

Henp: [Ipurorornenre pabounx pacCTBOPOB XJIOPHOW U3BECTH:

[Tokazanus: ne3nH(EKIMOHHBIC MPOLIETYPHI

0.5% - 500 mit 10% pacTBOpa XJIOpHOI U3BECTH HA 9,5 TUTpPA BOJIHI,

1% - 1 nutp 10% pacTBOpa XJIOPHOM U3BECTH Ha 9 TUTpa BOABL;

2% - 2nutpa 10% pacTBOpa XJIOPHOI U3BECTH HA 8 TUTPA BOJIBI,

dopmyna IPUrOTOBJIEHHUS XJIOPHOW U3BECTH:

Y = (% ( kon-Bo 1UTPOB). Y - KOJIUYECTBO OCBETIECHHOI'O PACTBOpPA XJIOPHOU
U3BECTH.

PaGounii pacTBOp XsopamMuHa (TOTOBUTCS TIEpeT MPUMEHEHHUEM )

1% -10 r xmopamuna Ha 990 M1 BOABI;

2% - 20 r xnopamuHa Ha 980 M1 BOJIBI;

3% - 30 r xmopamuHa Ha 970 MII BOJIBI;

9% - 50 r xnopamuHa Ha 950 MI1 BOJIBI.



OueHka JOCTUTHYTBHIX pe3ynbTaToB. [lpurotoBieH pabouuii pacTBOp
XJIOPHOM U3BECTH.

1. Ons nesuHdexnuu oOOpYyIOBaHHUS W WHBEHTaps MPUMEHSIOT PacTBOP
XOJIOAHOW W3BECTHU, OUHUIIECHHOW (UIBTPOBAHMEM WU OTCTAUBAHUEM OT
HEPACTBOPUMBIX NMPUMECEH, TaK HA3bIBAEMYIO «XJOPHYIO Boay». KOHIIeHTpaluio
XJIOPHOM BOJIBI BRIPAXKAIOT B MUJIJTUTPAaMMax aKTUBHOI'O XJIopa Ha 1 J1 BOJIBL.

2. TPUTOTOBIICHHE OCBETJIICHHOTO pacTBOpa XJOPHOM W3BECTH JJIst
nostydeHus: 10% OCBETIEHHOTO pacTBOpa XJIOPHOW M3BECTH (OCHOBHOM pacTBop),
coaepxkamiero 25-30% akTUBHOTO XJOpa: B €MKOCTH HM3BECTh B HEOOJBIIOM
KOJIMYECTBE BOJIbI TIIATEIBHO Pa3MEIIMBAIOT M OCTABJISIOT B 3aKPBITON MOCYJE B
TEMHOM, TPOXJIAJIHOM MECT€ Ha CYTKH [JIi TOro, 4YTOoOBl OCeld Ha JHO
HEpacTBOpUMbIE dYacT wu3BecTH. OCBETIEHHBIH pacTBOpP (PUIBTPYIOT W
NepeNBalOT B TEMHYIO OYTBUTH C IPUTEPTOI IPOOKOM, I/Ie €r0 MOKHO XPaHUTh 10
5 cyTok. B 3aBUCHMOCTH OT Ka4ecTBa CyXOM M3BECTU MOJYUYECHHBIN pACTBOP MOKET
coaepkatb OT 16 10 36 T akTUBHOIO XJiopa B 1 1.

PaGounii pacTBOp TpeOyeMoi KOHILIEHTpAIMU TOTOBAT U3 OCHOBHOTO (10%-
ro) p-pa nyTreM pa30aBieHHMs TEIJIOW BOJAOW HEMOCPEICTBEHHO IMepea
IPUMEHEHHEM, €KETHEBHO.

Hnst monmyuenust 2% p-pa 1 1 ocHoBHoro (10%-r0) p-pa pasbaBusitor 4 1
BOJBI.

Hns nonyuenuss 3% pabouero p-pa | 1 ocHoBHoro (10%-ro) p-pa
pasz0aBisAIoT B 2-3 11 BOJIBL.

3.IlpuroToBneHue pactBopa XJopaMuHA.l' OTOBSAT HEMOCPEICTBEHHO IEpe.
npuMmeHeHueM u3 pacuera 200 r xiopamuna Ha 10 1 Bojsl, mogorperoit g0 S0°C.
ITpn HE0OXOAMMOCTH MPUTOTOBIECHHBINA P-p MOXHO XpPaHUTh B TEMHOW OYTBHIJIKE C
npuTepTO MpoOKoi 10 15 cyTok.

KonTposibHbIE BOITPOCHI

1.X10pamMuH No CpaBHEHUIO C XJIOPHOM M3BECTHIO UMEET NPEUMYLIECTBA -

2. IIpurorosnenue 0,5% pacTtBopa XjJopaMmHuHa

3.IIpumenenue 0,5% pacTBOpa xJI0OpaMrHa



4. Ilpurorosnenue 0,2% pacTBopa XJIOpaMUHA
5. IIpumenenue 0,2% pacTBopa XJI0paMuHa

BriBon:



budaunorpaduyeckuii cnucox

OcHOBHBIC HCTOYHHUKH:

1. MUKPOBUOJIOT' YA 8-e uzn., ucnp. u non. YueOuuk nis CI10  Emien
B. T. Mwumyctun E. H.Ilogpo6nee Hayunas wmkona: Poccuiickuii
rocyaapcTBeHHbId arpapHblil yausepcuter — MCXA umenu K.A. Tumupszesa (T.
Mockga).I'ox: 2019 / I'pudp YMO CIIO

JlonoTHATEIbHbIE HCTOYHUKH:

1.CunopoB M.A. MukpoGuosiorusi mMsica U MSICONPOAYKTOB [DIEKTPOHHBIN
pecypce] : yuebnuk aisi CIIO / M.A. Cunopos, P.II. KopuenaeBa. — DiekTpoH.
TekcToBbie ganHbie. — CII6. : KBamgpo, 2019. — 240 ¢. — 978-5-906371-31-7. —
Pexxum nocryna: http://www.iprbookshop.ru/81165.html

2. MukpoOuoynorusi ¢ OCHOBaMH OHMOTEXHOJOTHUU (TEOpUs M TPAKTHKA)
[DnexTponHbIid pecypc] : yuedHoe nmocooue / I'.I1. lllyBaesa [u ap.]. — DnexTpoH.
TEKCTOBbIE JaHHbIe. — BopoHexx: BopoHexckuii rocyjapcTBEHHBIN YHUBEPCUTET
UHXeHepHBbIX TexHomnoruu, 2017. — 316 ¢. — 978-5-00032-239-0. — Pexum
noctyma: http://www.iprbookshop.ru/70810.html

3. KpacnuxoBa JI.B. MukpoOuosoruss MojoKa M MOJOYHBIX IPOTYKTOB.

JlaGopaTopHBIif TPaKTUKYM [DIEKTPOHHBIA pecypc] : yueOHO-METOIUYECKOe

nocobue / JI.B. Kpacuukosa, [1.W. I'ynpkoBa, B.B. MapkenoBa. — DneKTpoH.
tekcToBble naHHble. — CII6. : VauBepcurer UTMO, HHCTHTYT XO0JI0Aa U
owmorexnonoruir, 2013. — 83 c. — 2227-8397. — Pexum gocrymna:

http://www.iprbookshop.ru/67302.html

Jlepuna U.B., [lenenko A.. JlaGopaTtopHbie pabOTHI M0 MUKPOOUOIOTUH. —
M.: Dkonomuxka, 2012

MapmyzoBa A.B. OCHOBbI MHKpPOOMOJIOTMM, CAHUTApUU TUTHUEHBI B
MHIIEBON MPOMBIIUICHHOCTH. - M.: M3matenbckuil neHTp «Axagemus», 2011.

HNuTepHeT- pecypcesl

1. OOwmenutr [OnekTpoHHbld pecypc] — [M.?], 2010 - ¢dopma

ngoctyna: http://cookup.ru, cBo6oaHasl.




2. CaHHATapHBI KOHTPOJIb B IHILEBOM NMPOMBIIUIEHHOCTH [DNEKTPOHHBIN

pecypc] — [M.?7], 2012 - popma noctyna: http://smikro.ru/ cBobonHas
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