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BcTyn

Hucrturnina “TexHiuHa MiKpoOioJioris” BXOAWUTh O TMEPENiKy AUCHUILIIIH
IPUPOTHUYO-HAYKOBOI  ((yHAaMEHTaNbHOI  MIATOTOBKHM)  (PaxiBIsl  OCBITHBO-
KkBami(ikaifHoro piBHSA “OakanaBp” ramysi 3HaHb 0517 «XapuoBa MPOMHUCIOBICTh Ta
nepepodka CiIbChKOrOCIMOAAPChKOI MPOAYKIliD» HampsMy miarotroBku 6.051701
«XapuoBi TEXHOJIOTII Ta IHXKEHEPISN».

MikpoO6iooriyHi MpOIeCH BU3HAYAIOTh TEXHOJIOTII0 0araTboX XapyoBUX
BUPOOHUIITB: XJ1i0a, MOJIOKA, CIHUPTY, MHBa, BUHA, KOHAUTEPCHKUX BUPOOIB TOIIO.
Xap4yoBe BHPOOHHUIITBO HEMOXKIHMBO YABUTH 0€3 MiKPOOIOJIOTiYHOTO KOHTPOJIO
CUpOBHMHHU, HamiBpaOpUKaTIiB 1 TOTOBOI mNponaykuii. J[ias mnpaBuUIbHOrO BeAEHHS
MIKpPOO10JIOTITYHOTO KOHTPOJIIO HEOOX1JHO OBOJOAITH CHEIU(pIYHOI METOIUKOI0
nochimpkenb. Lle nocsraerbesi MOeAHAHHIM TEOPETUYHOIO KypcCy Ta J1abopaTOpHOIo
MPAKTUKYMY, SIKHI JO3BOJISIE Kpallle 3aCBOITH TEOPETUYHUN MaTeplal BUKJIaJACHUN Ha
JEeKUIAX, O3HaWOMUTHUCA 3 (AKTUUHUM MaTepiajioM Ha NPaKTULl, OBOJOIITU
TEXHIKOI0 BUKOHAHHS MIKpOO10JOTIYHUX JOCIHII>KEHb.

Bukonanus nabGoparopHux poOOT LBOr0 JIA0OPATOPHOIO MPAKTHKYMY
MiTOTOBUTh MaOyTHHOTO (haxiBIl 10 YMOB BHPOOHHIITBA, JO3BOJHTH OBOJIOHITH
MIKpPOOIOJIOTIYHOI0 ~ TEXHIKOIO, CaMOCTIMHO TNpUHAMATh  TEXHIYHI  PIIIEHHS,

3a0e3evyBaTu ONTUMI3alliI0 TEXHOJIOTIYHUX MPOIIECIB Ta BUCOKY SIKICTh MPOIYKIIIi.



NabopaTopHa po6oTa Ne 1

OcHanieHHsi, yMOBH pO0OOTH Ta 3aBJaHHS MiKP0OioI0riYHoI JadopaTopii.
IinroroBka marepiajisB Ta 00J1aJAHAHHSA 10 MiKPOO0i0JIOTiYHUX 10C/IiIKeHb

1.1 Mera: 03HallOMUTHCH 3 MPUMILIEHHSIMH Ta TMPHJIaJaMUd MiKpOO10JIOTT4HOT
naboparopii, 3aralbHUMHU TMpaBUIaMH POOOTH B HHX, 3aCBOITH MpaBUJIa MiJTOTOBKH
MOCYly Ta IHCTPYMEHTIB JI0 CTepUIi3allli, MPUHIMIIAMH Ta METOJIaM iX CTEepHJIi3allii.

1.2 Koporki TeopeTH4Hi BiTOMOCTI

Mikpo06i00TiyH1 JOCTIHKEHHS 3MIMCHIOIOTHCS B CHEIlaTbHUX MPUMIIICHHIX, K1
HA3UBAKOTHCSA MIKpoOionoziunow nadopamopicto. MikpobiosioriuHa saboparopis
noBuHHa OyTu BiamroBaHa y BiamosinHocti 3 JCIT 9.9.5.080-2002 IlpaBuia
BJIAIITYBaHHA 1 Oe3neku podotu B Jaboparopiax (BIAAUIAX, BIIIIJICHHSX)
MiKpOO10I0TTYHOTO MPOGIITIO.

Y  cTpykTypy 3BUYaHHOI MiKpoOiosioriyHoi JrabopaTopii BXOAUTH P
MPUMIIIEHB CIEIIATBbHOTO MPU3HAYEHHS: OfHa a00 JeK1JbKa J1abopaTOpHUX KIMHAT,
OOKC 13 MepeIOOKCHUKOM, MPUMIIICHHS JIJIi BUTOTOBIICHHS KUBWJIbHUX CEPEOBUIII
(KyxHsl), aBTOKJaBHa (CTepuJizaiiiiHa), TepMOCTaTHa, MHIKa, MpenapaTopchKa,
KiMHaTa 1151 3a00py abo mpuiioMy JOCHIIKYBAHOTO Marepialy 1 HOro peecrpariii,
BiBapiil myig nabopaTopHUX TBapuH. Bci mpumileHHs poO3TAlIOBYIOTH Tak, 1100
3apa3nuii ("OpyaHUi') MaTepiaa HE CTUKABCS 1 HE TIEpeXperlyBaBcs 3 "ducTum .

OyHKIIOHANbHI KaO1HETH MOBUHHI OYTU CBITJIMMU, MPOCTOPUMHU, TEIUIUMHU, 3
M1JBEJICHHSIM Tapsuoi 1 XOJOAHOI BOJIU, €IEKTPUUHOTO CTPYMY, Opi€HTaIlis BIKOH Ha
miBHIY a00 miBHIYHUM 3axiaA. CTiHH, ABEPI, MIJIOTY BUTOTOBIISIIOTH 13 MaTepialiB, AKI
JIETKO MUIOTHCA 1 1€31H(IKYIOTHCS.

Jlabopamopna  KimHama — OCHOBHE TPHUMIIIEHHS UL [POBEJCHHSA
nocaipKkeHb. JKopeTKUM MPOTHEMIIEMIYHUNA PEeKUM POOOTH BUMArae ii 10JAE€HHOTO
BOJIOTOTO MPUOMpPaHHS Ta HIOMICIYHOTO TMPOBEACHHA A€31H(EKIli MiaAJI0TH, CTIH,
cToyiiB Ta obOyiagHanHs. PoOodl CTONMM MOKPUBAIOTHCA CIEIIaIbHUM TUIACTUKOM a0o
ckjoM. Y maboparopii AOLUIBHO BUAUIMTUA W 00JaJHATH OKpemi poOoul Micus Ta
3aKPIMUTH iX 32 KO)KHUM CIIIBPOOITHHUKOM.

Ha poGouomy cromi nikaps-MikpoOiojiora TOBUHHI 3HAaXOAUTUCh TUIHKH
npeIMeTH, HEOOXIAHI IJisi TpOBEACHHS OaKTepiOoJOTIYHUX JOCTIIKEHBb: Ta30BUU
najlbHUK abo CHUPTIBKA, TMACTEpPIBChbKI ¥ rpagyiioBaHl IINETKU, MIHIETH,
OaKTepl0JOriyHI METJi, MINaTedl Ta MOKPUBHI CKeNbIls, MPOOIPKU, IITATUBYU, YAIIKH
[leTpi, armOTHHOCKOMN, JIyna, MIKpOCKOI, OaHKa 3 Je31H(PIKYIUYUM po3urnHOM. bins
CTOJIa MOBUHHA CTOSITH MOCYANHA 3 JE€3PO3UUHOM, KYAU ONYCKAIOTh BIAMpalbOBAHUMN
3apa3Huil Marepial, KUl IOTIM aBTOKJIaBYEThCSI.

Meb6ii GakTepiosoriynoi j1abopaTopii MOBUHHI OYyTH MPOCTUMH, 3PYUYHUMHU,
Kl JIeTKO MHIOTbCs 1 JAe3iHdikyioTbes. CydacHa sabopaTopiss OCHAIYEThCS
MIKPOCKOIIaMH, aBTOKJIABaMH, TepMOCTaTaMH, CYIIMJIbHUMU madamu,
HeHTpudyramu, AUCTHIATOPOM, arapaToM JJisi 3rOpTaHHS cUpoBaTku, pH-metpowm,
XOJIOIUITBHUKOM, JJTaOOpaTOPHUMHU Tepe3amu, (OTOEIEKTPOKOIOPUMETPOM, arlapaToM

5



JUIsl aBTOMAaTHUYHOTO MIJPaXyHKY KOJIOHIH, OaKTepiiHUMHU (LIBTpaMU, KOMIT FOTEPOM,
OaKTEePUIIUTHUMH JIAMITAMHU.

Jlnst mpoBeAeHHS MIKpOOIOJIOTTYHUX JOCIIKEHb B OCOOJIMBO CTEPUIILHUX
YyMOBaX BiIBOJNATH OKpeMy KiMHAaTy aGo 6okc. Moro moma IIOBHHHA
PO3paxoBYBaTUCh U1 POOOTH JBOX YONOBIK (5-8 M?), MaTu OKpeMHil BXim udepes
TaMOyp (Mepen0OKCHUK), BIIAUICHHH Bil OOKCY CKJSHOI TEPETOPOJIKOIO.
Ilepedbokcnuk TpU3HAYAETHCA JJIA OMASITAHHS CTEPHJIBHOTO OSTY 1 MPOBEICHHS
JTOTMOMDXHUX poOiIT. B mepe0oKCHUKY pOo3MINIYIOTh MEeAUYHY mady ais 30epiranHs
CTEpPHJIPHOTO Marepiay Ta mmady g CHENoAsrY, BOJONIPOBIIHUA KpaH i
YMHUBAJIbHUK JJISI MUTTS PYK.

Bokcu 00nagHylOTh MPUILTMBHO-BUTSXKHOK BEHTUIIALIEI0, B HUX IMOJAETHCS
CTEpHJIbHE TIOBITpPs, IO TMPOXOJUTH uepe3 OakrepiasbHi (inbTpu. bokcu Ta
NepeI0OKCHUKN 00JIaJIHYIOTh YIbTpadioIeTOBUMH OMpoMiHIOBadyaMu. Bumukaui ix
NOBUHHI 3HAXOAUTHCS 11032 OOKCOM 1 Iepea0OKCHUKOM. MeOJil, sIKi BCTAHOBIIOIOTh Y
Ookci (CTLI, CTUIBII, HEBEJMKa mada JJid CTePUILHOrO MOCYy, CepeIOBUII TOIIO),
MOBUHHI OYTHU MPOCTUMH, Kpallle METAJIEBUMH, 1110 CIIPOIIYe iX 3He3apakeHHA. CTiHU
MOKPUBAIOTh OOJHUIIOBAILHOK TIUTKOK a00 CBITIOK MacisHO0 (apOoro, Mmiaiory
BUCTUJIAIOTh TJAJCHBKUMU TIUTaMu abo miHoiaeymoM. Ilepen modaTkoMm 1 TicCis
poObOTH  TPOBOJATH  BOJIOTE TMpUOMpaHHSA, Je31H(EKIiI0 Ta ONPOMIHEHHS
OaKTepULMIHUMHU JIaMnaMu Ha npoTsa3i 1-2 rox. Tyt moBuHHI OyTu ras3oBi abo
COUpTOBI NaJbHUKU. [1OBITps OOKCIB CHCTEMAaTUYHO MEPEBIPAIOTH Ha OOCIMEHIHHS
MIKpOOaMHu.

Jlo migcoOHUX MPUMIIIEHh HAICKUTh: MUllHA, OOJaJHaHA JJII MUTTS TMOCYHY,
npuminieHna Ona NPUOMYBAHHA cepedosuwy, cmepuaizayiiina KiMHaTa, Je
PO3MIIIEHI aBTOKJIABU 1 CYIIWIIbHI adu, npenapamopcovka Kinnama nis 3a6opy adbo
OpUiloMy JIOCHIKYBAaHOIO MaTepiany, eieapin (NpUMIlIEHHs, OOJaJHAaHE I
YTPUMAaHHS MiATOCTIAHUX TBAPHH).

Je3ingexnis maadoparopuux mnpumimenb. Iligmory, cTiHu 1 Mebmi B
MIKpOO10JI0T1yHIA Ja0opaTopii OUYHUIIYIOTh MUIOCOCOM 1 MPOTHUPAIOTH PO3YUHAMHU
pizHux ne3iHpikyrouux pedyoBuH. OOpoOka mNUIIOCOCOM 3a0e3neuye 3BUIbHEHHS
OpeIMETiB  Bil TWIYy 1 BUJAJEHHA 3 HUX 3HAYHOI YacTUHU MIKpodopH.
BcranoBneno, mo npu 4-X KpaTHOMY MPOBEJEHHI IIITKOI MUJIOCOCA MO MOBEPXHI
IpeaMeTy 3 HbOTO BUAASETHCS 0m3bko 47% Mikpoduopu, a ipu 12-Tu KpaTHOMY —
10 97 %.

B sxocti ge3iHdiKyrOUMX PpO3UYMHIB HaWdacTilie KOpPUCTYIThcs 2-3%
po3unHoM coau (OikapOonaty HaTpito), 3-5% poszumHoM (Qenony (kapOoIOBOi
KucJIoTH) abo mizony, 0,5-3 % BogHUM PO3UYMHOM XJIOpAMIHY 1 JCSIKUMH 1HITUMH
ne3iH(peKkTaHTaMHu.

[ToBiTpss B nmaGoparopii HaWOUIBII TPOCTO Ae31H(IKYBaTH MPOBITPIOBAHHS M.
TpuBana BeHTWIIALS NPHUMIIICHHS Yepe3 KBatupky (He weHme 30-60 XB.)
OPU3BOJIUTH J0 PI3KOT0O 3HUKEHHS KUJIBKOCTI MIKpOOpPraHi3MiB B MOBITPi, OCOOIUBO
Opy 3HAYHIA PI3HUII y TeMmepaTypl MK 30BHIIIHIM TOBITPSAM 1 TOBITPSM
npuMitieHHs. biabin epekTUBHUN 1 HaO1IbIIT YacTO BXKMBAHUHM CrociO ae31H(eKIni
MOBITPSI ONPOMIHEHHS yIbTPadiolIeTOBUMHU MPOMEHSMH 3 JTOBXHHOIO XBuJl Big 200
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no 400 M. Ili mpomMeHi MarOTh BUCOKY aHTUMIKPOOHY AKTHUBHICTb 1 MOXYTb
BUKJIMKATH 3arvu0esib HEe TUIbKM BEre€TaTUBHUX KIIITHH, ajie 1 CIIOP MIKPOOPraHi3MiB.
BB ynbTpadioneToBux mpoMmeHiB Mae OyTu Oe3nmocepenHiM 1 TpuBaimum. Lle
MOB'A3aHO HacamIiepel 3 TUM, L0 YIbTpadiodeTOBl MPOMEHI MalOTh CIaOKy
POHUKAIOYOI0 3/1aTHICTIO. BOHM HE MpOX0oJATh, HAMpPUKIAI, Kpi3b 3BHYAMHE CKIIO,
JIETKO TIOTJIMHAIOTHCS YacTUHKaMH muity. KpiM Toro, meski mpenMeru, Taki sk O1muii
narnip, MJIACTUHH 3 MOJIIPOBAHOr0 aJTIOMIHII0 200 XpOMY, MOKYTh TOMITHO Bi10MBaTU
yibTpadioneToBi npomMeHi. ToMy 3alIeKHO BiJ CTYyMeHs 3a0pyAHEHOCTI MOBITPS s
Horo crepuizaiii noTpibHo onpomiHeHHs Bif 30 XB. 10 JIEKIJIBKOX TOJTHUH.

Ak mxepeno  ynpTpadiosieTOBOrO BUIPOMIHIOBAHHS BUKOPHUCTOBYIOTHCS
OaKTepUIIMIHI JaMIu. BurnpomiHioBaueM y HHUX CIYKUTb €JIEKTpUYHA Ayra, IO
BUHUKAE B Mapax PTYTI HU3BKOro TUcKy. bimeme 80 % BHUIPOMiHIOBAHOTO HUMH
CIIEKTPY MpUMaJae Ha XBUJ JOBXKHUHOIO 254 HM. 3a3Buuail OaKTEpUIIMAHI JaMIIH
SIBJISIIOTH COOOI0 TPYOKH PI3HOIrO JiaMeTpy 1 JIOBKUHM, BUTOTYBaHI 31 CHEIialbHOTO
CKJIa, 0 MPOMYCKAa€e BUIPOMIHIOBaHHS 3 JOBXKUHOIO XBwi 254 HM. Koxkna TpyOka
BMOHTOBaHa B KOpIyc-TpuMad 1 Moke OyTu 3a0esredeHa BigOMBaydeM.
KoncrpykruBHe odopmiieHHs koprnycy OyBae pizHuM. HeoOxigHo MaTH Ha yBasi, 110
yibTpadioneToBl MPOMEHI MOXYTh BUKIWKATU BaXKi ypakeHHsS odei. Tomy mpu
po06OTI 3 OaKTEpUUMAHUMHM JIaMIIaMU TOTPIOHO CTPOTO CTEXKHUTU 3a THUM, 100 Hi
npsiMi, H1 BIAOUTI yiabTpadiosieTOBl MPOMEHI HE MOTPAILIIU B OYi. Y HEBEIUKHUX
OPUMIIIEHHAX MPU BKIIOUEHIM OaKTEPUIIUIHOI JIaMITi 3HaXOAUTUCA He MoxkHa. Ciif
TaKOK BPaxOBYBAaTH, L0 MMPU TpUBaIiil Oe3nepepBHii poOOTI OaKTEPUIIUIHOT JIAMITH
IHTEHCUBHICTh BHUIIPOMIHIOBAHHS 3HWIKYEThCA. Y [HUX BHUMAJKaX OMPOMIHEHHS
JIOLJIBHO BECTH 3 MIepepBaMu.

Poboue wmicue, ae Oe3nocepeqHbO MPOBOAUTHCA poOOTa 3 KyJIbTypamu
MIKpPOOPraHi3MiB, BUMarae o0coOJMBO peTeabHOoi 00poOku. PoOouwmii crin cnin
ne3iH(iKyBaTH HE TUIBKM 10 MOYATKy poOOTH, ajne 1 micius ii 3akiHyeHHs. [ns
MPOTUPAHHS MTOBEPXHI CTOJY MOKHA BUKOPUCTOBYBATH PO3UMUHHU 301y 1 XJIOpamiHy,
a takoxk 70 % (3a 00'eMOM) pPO3UYMHM 130MPOILIOBOrO a00 E€TUIJIOBOTO CHUPTIB.
Crnupt nyxe e(eKTUBHI BIJIHOCHO BereraTuBHUX (opMm MikpoopraHi3mis. Lli
CIIUPTH MOXHA TaKOX 3aCTOCOBYBATH sl ne3iHdekIii pyk. Y THX BUIAAKaX, KOJH
MOBEPXHS CTOJly Ma€ BOJOBIIIITOBXYBalbHE MOKPUTTS, OCOOJIUBO 3PYyUYHHUM 130I.
[ToBepxHIO poOoYOro cTONly MOXHaA Je3iHdikyBaTH 1  yabTpadioleTOBUMHU
npoMmeHsMHu. [Ipu mboMy ciliJi BpaxoByBaTH, M0 OAKTEPUIIUAHA Jis MPOMEHIB TUM
BHUIIIC, UMM OJIFDKYE TTOBEPXHS, SIKa ONPOMIHIOETHCS, JI0 JKepesia BUTIPOMIHIOBAHHS.

MikpoO6ioyoriuyHi  JOCTIPKEHHS TMPOBOJATHCS B YMOBAaX CTEPHIIBHOCTI, IO
BUKIIIOYAE 3a0pyAHEHHS Marepialy CTOPOHHIMH MIKpOOpraHizMaMm i 3 OTOYYIOUOro
cepelioBUIIla, a TaKOX IMONepepKye 3a0pyIHEHHS 30BHIIIHBOIO CEpeAOoBUIIA 1
nepcoHaly MikpoOaMH 3 IOCHII)KYBAaHOT'O MaTepialy.

Takum 4YUHOM, cmepuizayia — OJVH 3 HAUBAXIIMBIIIKX 1 HEOOXITHUX TPUHOMIB
B MiKpoOiosoriunii npaktuui. CioBo ,.cTepuiizaiis” B Nepekiai 3 JaTUHU O3HAdae
HHemmaHuit". B MikpoOionorii mijg cTepuii3ali€lo po3yMilOTh 3HE3apakKyBaHHS —
LIJIKOBUTE 3HUILEHHS MIKpOOpraHi3miB abo ix ¢opm crokow (crnop) y HEBHOMY
cepeaoBuIll a00 Ha TTPEMETI.



Henoena cmepunizayia ado nacmepusayia. Merton, 3anpornoHoBanuil JI.
[TactepoMm, 3acTOCOBYETBHCS Ui 3HE3apaKyBaHHS XapyoBUX MpOAYyKTiB. [Ipu mpomy
MmaTepian HarpiBaeTbes npu Temnepatypi 50-65°C mpotsrom 15-30 xB. abo mpu 70-
80°C — 5-10 xB. Moxe nmpoBoauTHCS B TepMOCTaTi a00 Ha BOASHINA OaHl. [ MHYTh He
BCl MIKPOOPraHi3MH, MOXYTh 3aJMIIATUCH JEsKl TepMO(DLIN 1 COpH.

Crepuimizallito MpoBOJATh TEPMIUYHUM 1 XOJOJHHUM CIOCOOAMH B 3aJICKHOCTI Bif
BJIACTUBOCTEH 00'€KTY Ta METH TOCIIKEHHS.

Tepmiuna cmepunizayia 3111 ICHIOETHCS 32 JOTIOMOT'OF0 BUCOKOT TEMIIEpaTypH .

Mertou TepMiYHOT CTEpHITI3aLIii:

» npoocapiosants Ha noaym’i abo prombysanns. lleli meronm mae rapi
pe3yibTaTU MPHU CTEpUIizallii HEeBEIMYKHX 32 POo3MipamMu J1abopaTOpHHUX
IHCTpYMEHTIB, $KIi HE TICYIOThCS IIiJ Ji€l0 BOTHIO. DromMOyBaHHSIM
CTEpHUJII3yIOTh OAKTEPIOJIOTIUHI TETJ, TOJKH, KIHYUKH MIHIETIB Ta AesKl
1HIIII METaJeBl IPEAMETH;

» cmepunizayis xun'aminnam. TIpoBOIUTBCS Yy CHEIiadbHUX CTEPUIII3ATOpAX,
Ky 3aJMBalOTh NUCTWIBOBaHY BoAy. Ha AHO crepumiizaTopa BMINIYIOTh
Mapio abo Baty. CTepuiizailito mpoBoJsATh NpoTAroM 30 XBUIMH (PUCYHOK
1.1). Kum’arigHsaM crTepunidyloTh mimpuil (y po3i0paHOMYy BUIJISIL),
METaJICBl 1HCTPYMEHTH, TYMOBI PYKaBHUYKU, MPOOKHU. [HCTpyMEHTH, K1
MalOTh METaJIeBl YAaCTUHHU, CTEPUII3YIOTh Yy 2% pO34uHI TiApOKapOOHATy
HATPIIO, IKUW NOMEPEIKYE MOSABY 1pKi;

» cmepunizayis cyxum dxcapom. IIpoBOIUTECS y criemiaibHIA CymIbHIN 1radi
npu temneparypi 160-170 °C nporsirom 2 rogaus. CTepuibHI NpeaMETH
BUMMAIOTh 3 CYIIWJIBHOI Ay, KOJIM TeMIleparypa 3HU3UTHCS IO KIMHATHOI.
Cyxum xapoM CTEepHIII3YIOTh CKIISTHUM mocys (IpoOipKH, BOPOHKH, MINETKH,
KOHI4HI K0J10u Eprnenmetiepa, mmpwuiii TOIo);

» Opobosa  cmepunizayisi  meKyuolo — napoilo  abo  MmuHOAn3aAYis
BUKOPHUCTOBYETHCS JIJIs1 3HEIUTITHEHHS MOKUBHUX CEPEIOBHIII, K1 3MIHIOIOTh
CBIH ckJiaj 1 BIacTUBOCTI npu Temnepatypi nonan 100 °C. Cyrs ii nosnsirae B
HarpiBaHHI CepelloBHINA Yy Mapax KUIusuoi Boau npu Temreparypi 100 °C
Tpuui mo 30 xB mpoTsaroM Tprox Ai0. KoporkorpuBasie mporpiBaHHsS
KUIT'SITIHHAM ~ 3HUINYE TUIBKM BEreTaTUBHI KIITHHU MIKPOOPTaHi3MiB.
Butpumka cepemopuin npoTsaroM no0u npu KiMHaATHINA TemriepaTypi abo B
tepmoctati nipu 30 °C mae 3MOry mpOpPOCTH SKUTTE3NATHUM CIIOPAM.
BereraTtuBHi KIIITUHH, 5IKI YTBOPIOIOTHCS 3 TEPMOCTIMKUX CIIOP, TUHYTH MIPU
MOBTOPHOMY KHIT ATiHHI. J[poOOBY cTepuiIizaiifo MOXXWBHHUX CEPEIOBHII
IIPOBOJATH B KUIT ATHIBHUKY Koxa abo aBTOKIIaBi O€3 MiIBUIIIEHOTO THCKY.

»  cmepunizayisi HACUYEHOIO NApoio Ni0 MUCKom — asmoxiaeysaris. HaiOibIn
HaJIIIHUM CcIIOCOOOM CTepuITizallii MOKUBHUX CEPEIOBHILL, ITOCYAY 1 MarepiaiiB
€ cTepwmzallisi mapord B aBTOkJIaBax (pucyHok 1.2). Ilpu 3BUuaiiHOMY
arMocepHOMY THUCKY Temmeparypa BoasHoi napu gopiBHioe 100 °C. Ilpu
iJIBUIIICHHI TUCKY TIApH TeMITeparypa 1l 3Ha4HO MiABUIIYeThCs (Tabmmis 1.1).
ChinbHa 711 BUCOKOI TEMIEPATypd 1 THCKY MapH CIHPUYUHSIOTH IIBUAKY
3aru0esb He TUTbKY BEreTaTUBHUX KIIITHH MIKPOOIB, a i iXHIX cHop.
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Tabmut 1.1 — CiiBBIZHOLLIEHHS MK TEMIIEPATYPOIO, TUCKOM 1
4acoM CTepuITi3allii B aBTOKJIaB1

Tuck napu, atm | Temneparypa,®°C | Yac crepuizariii, XB.
0 100 30-60
0,5 111 20-30
1,0 121 15-20
15 127 15-20

Pucynok 1.1 — Kun’ sTunbHUK J1e31H(eKIIHHUN eeKTPUYHNUN aBTOMaTUYHUN OHO
pexxumuunit KJI3A 1-4

Pucynok 1.2 — Crepunizaropu naposi (aBTOKJIABH)

Ho xonoomoi cmepunizayii BiIHOCUTHCA: (QIIBTPYBAHHA, il PIZHUMH
¢b13uuHrMU pakTopamu a00 XIMIYHUMHU pPEYOBUHAMH.

DinempyeanHs 3aCTOCOBYIOTh JJISI PIAWH, SKI 3MIHIOIOTH CBOi BJIACTUBOCTI TPH
HarpiBaHHi, a TAaKOX JJS OYHUCTKM OaKTepiaJIbHUX TOKCHHIB, (aTiB 1 Ppi3HUX
MPOAYKTIB KUTTEASUILHOCTI OakTepiil. DimbTpyBaHHS HPOBOMSATH Kpi3h CIEliaibHI
npioHonopucti GuIbTpu. PUIBTPU 3aTPUMYIOTh MIKPOOPTaHI3MHU 3aBISKU CTPYKTYpi
MaTepiaiay, 3 SKOro BOHM CKJIQJArOThCS. ICHYIOTH JBa OCHOBHI THUNH (PUIBTPIB —
rMuOMHHI 1 MeMOpanHl. [ubumni @inempu CKIANAIOTbCI 3 BOJOKHUCTUX a0o0
rpaHyJIbOBAaHUX MaTepialliB, SKI CIOpPecoBaHi, 3BHUTI a0o0 3B's3aHiI B JIAOIPUHT
MPOTOYHUX KaHaJB. YacTHMHKM 3aTPUMYIOTBCS B HHUX B pe3ysibTari aacopOrmii i
MEXaHIYHOTO 3aXOIUICHHS B Marepiaml (Guibtpy. Membpanui ¢inempu MaroTh
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Oe3nepepBHy CTPYKTYPY, OJEPKYIOTh 3 HITPOKJIITKOBUHH, 1 3aXOIUICHHS HHUMHU
YaCTMHOK BHU3HAYAETHCS B OCHOBHOMY poO3MipoM Top. SK KIHIIEBHH MpoIiec
GbiIbTpyBaHHS MEHII HaJiifHe MOPIBHSHO 31 CTEpUIII3aIl€0 MapoM, Yepe3 3HAuHy
HMOBIpHICTh MPOXOMKEHHS MIKPOOPTaHi3MIB Kpi3b (UIBTP. 3aCTOCOBYETHCS IS
CTepHITI3allii PIAKUX TOXKUBHUX CEPEAOBUII Ta IHIITUX PIIKUX MaTepiaiiB.

Cmepunizayis  yrempagionemosumu npomeHamu. JlJis 1BOTO 3aCTOCOBYIOTh
cnemianbHl OaktepunuaHi jamnu. Yac onpominenHs 20 xB. [lum Meromom
CTEpUIII3YIOTh MOBITPSl B MIKPOO10JIOTIUHUX JTabopaTopisx, Ookcax.

Ilin ximiunoro cmepunizayicro, abo deziHghexyicto PO3YMIIOTh 3HE3APAKyBAHHS
MpeaMETiB, MaTepiaiiB TOIIO 3a IOMOMOTOI0 XIMIUHUX PEYOBHUH. Y MIKPOO10JIOTTUHUX
JabopaTopisfix HaWJacTille 3acTOCOBYIOTh PO3UMH KapOosioBoi kucioTu (3-5%),
nizony (1-3%), dopmaniny (4%), xmopHoro BamHa (10-20%). BopHy kuciory,
rmnepud, (eHoil Ta AesKl 1HII XIMIYHI PEYOBHMHU YacTO BUKOPHUCTOBYIOTH SIK
KOHCEPBAHTH MPU BUTOTOBJICHH1 JTIKYBAJIbHUX 1 IarHOCTUYHUX CHUPOBATOK, BAKIIMH.

1.3 ExcnepuMeHTaJbHA YACTHHA
Mamepianu ma o6aadHanHA: TEPMOCTAT, CYIIWIbHA Iada, MIKPOCKOIL, MOCY/,
npoOIpKH, BaTa, MapJisi, HUTKU, MINETKH, Yaku [leTpi, mamip, CiupTiBKH, OaKTEP10I0Tr1uH1
neryi, mmarenb J[piraibCchkoro, JUCTUIHOBAHA BOJA, MPOOIPKU 31 HMJIBHUM CKOIICHUM
MOKHBHUM CEPEIOBUITIEM.

1.3.1 Buguumu ochoeHi npaeunia pob6omu npu npoeeodeHHi 6aKmepionoZiyHux
[ 6IPYCONOIUHUX 00CNLIOIHCEHD.

Y  naoopamopiax eionosionozo npoghinto cnigpodimHuku - nNOBUHHI
00MPUMYEAMUCH NPOMUERIOEMIUHO20 PEHCUMY | 6CIAHOBIEHUX NPAGUT POOOmuU:

— 710 poOoTH B OakTepiosioriuHiil (BipycosoriuHii) gabopaTopii JOMYCKAIOThCs
oco0wu, siki 0013HaH1 3 MpaBUJIaMH pOOOTH B Hili;

— KOXEH CHIBpOOITHUK TMOBUHEH MpallOBAaTHU JHMIIE HA 3aKPIIJICHOMY 3a HUM
pobodomy MmicIti;

— TepcoHas JlabopaTopii MOBHMHEH MaTH I1HAMBIAyaIbHUU cHeHoaar (xaniar,
IanmouKy, B3yTTsA). Y OOKCI MPAIIOITh Y CTEPWIbHUX Xajlarax, IIamoykax i
MapiieBux Mackax. [Ipu 3apakeHH1 ¥ pO3THHI TBapuH OASTalOTh Iie Papryx,
HAapYKaBHUKHU U T'yMOBI PyKaBHUKH;

— TaJIUTH, BXHMBaTU DKy ¢ 30epiratu xapyoBl MPOAYKTH B jaboparopii
KaTeropuaHo 3a00pPOHEHO;

— Marepiajg, N[0 HaAXOAUTh M0 JabopaTopii i AOCHIKEHHS, 3aBXKId
BBAXKAIOTh 1H(PEKIIMHUM, HOro OOOBA3KOBO 3alHUCYIOTh VY CIEIiaJbHOMY
KypHaJi 1 MapKipyIOTh,

— BIANpPalbOBaHI KyJIbTYpH MIKPOOIB Ta 3apa3Hi MaTepiaiu NiUIAramThb
00OBA3KOBOMY IOAEHHOMY 3HUILEHHIO. [loBepxHI0O poOoyoro micus, SK 1
BUKOPUCTaH1 IHCTPYMEHTH, J€31H(PIKYIOTb;

— TepeiuBaTH PIIMHM, K1 MICTATh NATOT€HHI MIKPOOpPraHi3Mu, HEOOXIJHO Hal
HNOCYAUHOIO 3 JE3UH(IKYI0OUYUM po3urHOM. [Ipm HaOupaHHI Takux pIOUH Y
HIMEeTKH NOTPIOHO KOPUCTYBATHUCS TYMOBUMU OajloHaMu a0 rpyIlIaMHu;
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— KOJIM Mpu po30MBaHHI KOJOM 4u MNpOOIpKH 3apa3Huil Martepian abo KuBa
KyJbTypa MoTparJisie Ha poOoYui CTiJ, 1HI1 MeOIi, OsT, pyKHU, MAJIOry, Tpeda
HEeraifHO TMOBIAOMUTH TPO 1€ 3aBijyBada Jjabopartopii abo mikaps-
OakTepiosora i B HOTO MNPUCYTHOCTI TPOBECTH JE3UH(EKIII0 3apakeHUX
JUISTHOK, TTOTIM OOpOOUTH PYKH 1€3PO3UMHOM 1 PETENbHO X BUMUTH,

— y nabopaTopii He J03BOJIIIOTHCS 3aiiBl XOMAIHHS, PI3HI PyXH, HEMOTpPiOHI
po3mMoBU. BHKOHaHHS 1IMX BHMOI TIONEpPEKYEe MPOHUKAHHA CTOPOHHIX
MIKpOOIB 13 MOBITPS i POTOBOI MOPOKHUHU B JIOCIIIIKYBAaHUN MaTepia,

— HeoOXIOHO 3aBXAM YHHUKAaTH BTpaT 1 BHUHOCY 3 Jaboparopii 3apa3HOro
MmaTepially, JKMBHUX KyJIbTyp Ta I1H(IKOBAaHUX TBapuH. YCl TEpMOCTaTH,
pedpmwxepaTopu Ta ceiidu 3 KyabTypamMu MOTPIOHO 0OOBSI3KOBO IMIOMOYBATH.
KonTpontoe BUKOHaHHS LMX MpPaBUJI 3aBiayBauy Jaboparopii abo jikap-
OakTepioor;

— My3eliHi a00 BUIJICH] KYJIBTYpH, SKIIO I1€ HEOOX1AHO, 30€piraloTh B arapoBUX
CTOBITUMKAX 11l Ba3€JIIHOBUM MAacJioM abo B 3amasHuX amMIyJax 3 eTUKETKAMH;

— micis  3aKiHYeHHs po0OTH CcTond  Ae3UH(]IKYIOTh, MPOBOJSATH BOJIOIE
npuOupanHs Jjgaboparopii 3 BUKOPUCTAHHSAM JAE€3MH(IKYIOUMX PO3IUUHIB.
[Ipeameru, maTepianu, IHCTPYMEHTH, 1H(PIKOBaHI ] yac poOOTH, 30UpalOTh y
Oaku (Biapa) 1 B TOU K€ AEHb CTEPUITI3YIOTb.

B yuboeiit mikpooionoziuniii nadopamopii:

» Ha II0YaTKy poOOTH YeproBi MOBUHHI OJep)KATH Bij JabopaHTa BiAMOBIAHI
MaTepiaiy Ta 00JaHaHHS 1 PO3MOALUTUTH iX cepell CTYACHTIB,

» mig 9ac poboTu HeoOXiTHO:

e (0EpexJMBO TOBOJUTUCA 3 MIKPOCKOIIOM Ta I1HIIMMH
npeIMeTaMu JIabopaTOpHOro 00IaIHAHHS;

® BECTH 3aIIMCH B 30LIUTI [l Ja00pAaTOPHUX 3aHSTH;

e HanpoOipKax 1 yalikax BiIMi4YaTd HOMEp IPYyIH 1 Jary;

e BIJANpalbOBaHl Mpenaparu 3 KUBUMU KYJIbTypamH, MINETKH, IImaTesnl
OIYCTUTH B MOCYIUHY 3 I€31HPIKYIOUUM PO3UHMHOM;

e (0aKTEepiOJIOTIYHI MEeTl Ta FOJIKH 3 3aJUIIKaMU KYJIbTypHU 3HE3apa3uTu
IPOXKAPIOBAHHAM B IOJIyM 1 CHUPTIBKH;

» 110 3aKiHYEHHIO pOOOTH 00OB'I3KOBO:

® [IPUBECTU POOOUYE MICIIE 1 MIKPOCKOI Y BUXIJJHUI CTaH;

e 00JIaIHAHHS 3[1aTH Y€PrOBOMY Ta MPUOpaTH poOOYE MICIIE;

® BUMUTH PyKH, a IPU HEOOX1THOCTI OOPOOUTH iX AE3UH(DIKYIOUUM

PO3UHHOM.
3a0opoHsieThes B Y400Biii J1abopaTopii:

® BXOJIUTH JI0 JIaOopaTopii B TOJOBHUX yOOpax Ta BEPXHBOMY OAS31;

® 3HAXOAMTHCS B JIabopaTopii 1 mpalroBaTy 0e3 xanara;

® [pUMMATH 1KY,

® KJIACTH Ha poOOYl CTOJIM CTOPOHHI IpeaAMeTH (MopTdei, CyMKH,
TOJIOBHI YOOpH);

® 3aiiBe XOAIHHS, Pi3Kl PyXH, PO3MOBH, OCOOJIMBO M1/ Yac MOCIBY.
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1.3.2 O3naiiomumucey 3 npuminieHHAMU MIKPOOio102iuHOl nabopamopii, ix
oonaonannsam ma npusnauenuam (pucynxku 1.3-1.7). YBaKXKHO BUBYHUBIIH KOPOTKI
TEOPETHYHI BIIOMOCTI cKiacTu Tabymirto 1.2.

Pucynok 1.3 — Muiina kiMHara (B Hilf po3TaIioBaHi eIEeKTPOIUIATA, TUCTUIISTOD,
Ooitnep, mocyIOMHIiHA Ta TIPajbHA MAIIIWHH ).

Pucynok 1.4 — [IpumitieHHst 1151 IPUTOTYBaHHS cepeOBUL (TYT € €JIEKTPOILINTA,
XOJIOAUIILHUK, TEPE3U, MUIKA, MUIOYl PO3YUHH, I1adu).
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Pucynok 1.5 — [lepeaOokcHUK (OCHaIlIEHUH TepMOCTaTaMU Ha pi3HY TeMIepaTypy,
madaMu 111 CEPeIOBUIL 1 CTEPUITLHOTO OAATY JJIsi poOOTH B OOKCI,. CTalllOHAPHUMU
OaKTEepUIIMIHUMHU JIAMIIaMU — CTEJIbOBHUMH Ta HACTIHHUMHU).

Pucynok 1.6 — Bokc aiist Mikpo6i010Ti9HOTO TIOCiBY (000B’SI3KOBO OCHAIIICHUIA
OaKTEepUIMTHUMU JIAMITAMH — CTEJILOBUMH Ta HACTIHHUMU. [IpobomiaroroBka
XapyoBUX MPOIYKTIB TPOBOAUTHCS B IEPEAOOKCHUKY, a CaM IOCIB B OOKCI ).
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Pucynoxk 1.7 — JlaboparopHa KiMmHaTa/

Tabmms 1.2 — OcHamenHst Mikpo6ioioriuyHOi Tabopatopii

[Tpuminienss

[Ipru3nauenns

OOnagHadHs

JlabopatopHa KiMHaTa

bokc

[ependoxcHuk

Muiina

[TpumileHHs 1J1s1 TPUrOTYBaHHS CEPEIOBUIIL

Crepuiizariiina KiMHaTa

Bisapiii

1.3.3 Busuumu cnocobu oe3ingpexuii npumingernv mikpooionoziunoi 1abopamopii

ma 3anoénumu maoauyro 1.3.

Tabmuus 1.3 — Cnocobu ae3indekIii npuMinieHb MiKpo610JI0ridHoi TJabopaTopii

Je3indexis:

Croci6 ae3iHdexiii

TIOBITPS

ITJIOTH Ta CTIH

po00oY0i TOBEPXHI

PyK
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1.3.4 Bucomosumu eammuo-map.iegi npooKu 01 npoodipox ma Ko.no.

Barno-mapnieBa mpoOka 3amobirae 3a0pyJIHEHHIO BMICTY MPOOIpKU, KOJIOH
aTMOC()EpHUMH  MIKpOOpraHi3MamMH, a TOXKMBHE CEPE/IOBUIIEC 3aXUILNAE Bij
BucuxaHHs. [lopucticte mpoOKM oOmHOYACHO 3abe3rnedye ra3000MiH KyJIbTYpH 3
OTOUYIOUHMM cepefioBuIleM. BarHo-mapieBa mpoOka MoBHHHA OyTH TIOCTATHBO ITYIIKa,
1100 MpH 3aCTOCYBaHHI BOHA HE CIUIIOINIYBajlacsd 1 MpoIlycKana MOBITPs, 1 MIIHA,
o0 30epirana hopmy.

3 Batu popmyroTh 10Bri By3bki cMyxku (8-10 cm) (pucynok 1.8, 1.9). Kpai
CMYKKHU 3 OOKIB 3arMHAIOTh B PIBHY CMYTY IIUPUHOIO 4-5 cM (JOBXKUHA TTPOOKH) 1
BUTOTOBJISIFOTh BAJIMK, TIOCTYIOBO YIIUIBHIOIOTh. KONM TOBIIMHA BaJIMKY TOCSTHE
HeoOXiaHOTO po3Mipy (miameTpy mpoOipku abo Koi0H, SAKIIO MPOOKY BUTOTOBIISIOTh
JUIST KOJIOM) 3aJMIIOK BaTHOI CMYXXKH BIJIpUBAIOTh, MPOOKY 3aKpY4yHOTh MIX
JOJIOHSIMU  PYK, TMOTIM OOropTaroTh 3rOPHYTOI BJABIYI Mapiero, KIHII Mapdi
CKpY4YIOTh B IIEHTpPI Ta OOB’S3ylOTh HHUTKOI, 3aiiBe 0O0pi3al0Th HOXKHIIMHU.
[lepeBipsitoTh SKICTH MPOOOK: TOBHHEH OYTH «XJIOMIOK» Y MOMEHT BiJIKpHUBaHHS
3aKpUTOI MPOOKOI TPOOIpKH, MpoOKa MOBMHHA OYTH JyXe TBEpHaa, Kam’ siHa Ha

TOTHK.
a 5] B
Pucynok 1.8 — Ertanu BUTOTOBJICHHS a — MpaBWIbHO BUTOTOBAHA BaTHO-
BaTHO-MapJIeBO1 MapJeBa Ipooka
pOOKH 0, B — MPOOKU BUTOTOBaH1 HEMTPABWIILHO

Pucynok 1.9 — Batai npoOku
1.3.5 ITiocomoeka 0o cmepunizauii nocyoy (pucynox 1.10).

[linroryBaTtu A0 crepuiizaiii npodipku, mneTku, yaniku [letpi, koaou.

Bumuti Ta BuCylIeHI NOpOOIpKH 3aKPUBAIOTh MIATOTOBJICHHUMHU BaTHO-
MapJIeBUMH TTPoOKamMu, 00'eTHYIOTH 10 15-20 mTyK, Ta 3aropTaroTh B Marip.

VY BepxHIO YacTHHY MINETKW BKJIAJAIOTh IIMATOYOK BATH, SIKUUA TOMEPENIUThH
NOTPAIUIIHHS MaTepialy B poT 1 3a0pyAHEHHS PIIUHM MIKpoOamH MOBITpS M Yac
poOotu. IlineTku mIbHO 3aropTalOTh B Mamip, NOPBaHUI CMY>KKaMU IIUPUHOIO 4-5
cM 1 moBxkuHOI0 50-70 cM. OOMOTYBaHHS IOYMHAIOTH 3 HUKHBOI YACTHHH TITIETKH.
Ha manepi 060B’s13k0BO BKazaTu 00'eM MINETOK.

Yamku [letpi cTepuitizytoTb 0OropHyTHUMU B narmip o 1-5 mryk.

BumuTi Ta BHCylIeHI KOJOM 3aKpUBAIOTh MPUTOTOBAHUMH BaTHO-MapJeBUMHU
npoOKaMH 1 3B€pXy pOOJISITh KOBMAYKH 3 IEPraMeHTHOr0 Marnepy.

Ckuactu Tabnuio 1.4 yBaXKHO BUBUMBILIY KOPOTKI TEOPETHYUHI BITOMOCTI.
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a — npoOipku 3BuyaiiHi; 6 — vamka IleTpi; B — minerka [lacrepa;
I — rpaayioBaHi MNETKH; 1, €, )X — mmnarei [[piraibchKoro;
3, U — OaKTepioJIOT1yHI MeTl

Pucynoxk 1.10 — Ilocyn mikpoGionoriganoi mabopartopii
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Tabnuis 1.4 — MeToau Ta pekuM TEPMIYHO1 CTEpUTi3alii o0aa HaHHS IS
MIKpOO10JIOTTYHUX JTOCHIIKEHb

OOnmagHaHHs Meron Pexum
cTeputi3arii cTepuJizalii
t° yac

Barni npoOku

ITocyx: mineTku, Koyiou,
npo6ipku, yamku [lerpi

[HCTpyMeHTH: mImareni,
MIHIIETH, OaKTEPiOJIOT1YH1
METJI1, TOJIKH, HOMXKMII

['yMoOBi mpoOKwH, MITIPHUITI

1.3.6 Hasuumuco cmepunizyeamu 0aKmepionoziuny nemimio
RPONHCAPIOBAHHAM 8 NOJIYM T cCRUpmieKu.

bakrtepionoriuny mnermo OepyTh y MpaBy PYKYy 1 B TOPU3OHTAIBLHOMY
MOJIOKEHHI BHOCSATH il B HIDKHIO YaCTHHY TOJYM'S CHHMPTIBKH, MOTIM NEPEBOISATH B
MOJIOKEHHA ONU3bKE 0 BEpTUKaIbHOro. HarpiBaroTh y BepxHIl 4YacTHUHI TOIyM's
CIIOYATKYy HUXKHIO, a MOTIM BEPXHIO YacTUHY JipoTy. [IpoxkaproroTs 5-7 cek.

[letnio peKOMEHIYEThCSI TPUMATH Y TONIYM 1 MMajJbHUKA MalKe BEPTUKAIBHO,
o0 ApiT OyB piBHOMIPHO pO3MEUeHU Ha BChboMy TIpoTs3i. [Ipu mposkaproBanHi Tpeba
nam’siTaTd, 10 HaWBWIllAa TeMIlepaTypa pPO3BUBAETHCS Yy BEpXHIA Ta nepudepiitHux
YacTUHAX IMOJIyM s, TOMY HE CJIiJ] OITyCKaTH METIII0 0e3M0CePETHBO 10 CITUPTIBKHU.

1.3.7 O60100imu mexHikoro MiKpoo0ioi02iuH020 nociey.

JInst BUALUIEHHS MIKPOOPTaHi3MiB 3 BUPOOHMUYMX 1 MPUPOAHUX CYOCTpaTiB,
MPUTOTYBaHHS KYJIBTYp 3 METOIO Mepenadi y BUPOOHUIITBO 1 T.N. y JIAOOPATOpHIM
MIPAKTHUIIl KOPUCTYIOTHCS METOAAMH TOCIBY Ta mepeciBy. [locieom, abo iHoKynayiero,
HA3MBAEThCA BHECEHHS MIKPOOHOI'0 MaTepialdy B CTEPHIIbHE MOXXHBHE CEpPEIOBHIIIC.
Ilepecis — 1 TIepeHECEHHS BUPOIICHOI HAa TMOXHUBHOMY CEPEIOBHINI KYyJIbTYpH
MIKpPOOpraHi3MiB Ha 1HIIE CTEpUJIbHE MOXUBHE cepenoBuile. Ilig yac mociBy
(mepeciBy) MIKpPOOpPraHi3MiB MHOTPIOHO AOTPUMYBATUCS TaKUX MpaBHI (PUCYHOK
1.11):

1. 3ananutu cnupTiBKY a00 ra30BHUM MajJbHUK.

2.V niBy pYKY B3SITH JIBI TPOOIPKH: OJJHY — 31 CTEPUIIBHUM CEPEIOBHILEM, 1HIITY
(6mmxdy 10 cebe) — 3 KyJIbTYpPO, SIKI TPUMAIOTh Y HAXWJICHOMY IOJIOKEHHI.
BenukuM 1 BKa3iBHUM NalIbISIMU MIPABOi PYKU TPUMATH OAKTEPIOJIOriYHY METIIIO,
MIPOCTEPHIII30BAHY Y MOJIYM'T MaJbHUKA.

3. He Bumyckatouu netsi, 3 000X mpoOipoK BUMHATH BaTHI MPOOKH Mi3UHIIEM 1
0€31IMEHHUM TaJbIEeM MPaBoi pyKH, IPUTUCHYTH iX 10 AOJOHI 1 TPUMAIOTh TaK i
yac HACTYMHUX MaHInyJsid. OOnaauTu Kpai mpoOipoK, CTeXadd 3a THUM, 100
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MPOOKH HE TOPKAIHCS CTOPOHHIX MPEIMETIB.

4. Tlermio BBeCTH y MpoOIpKy 3 KYJIbTYpOIO, SIKY IepeciBatoTb. O0epexHo, He
TOPKAIOUUCh CTIHOK, BiIOpaTH Kparuio piakoi KyabTypu. Y pas3i MpOBEIEHHSA
nepeciBaHHs 13 IIIIBHOTO CEpPeloBHINA sl OXOJOJKEHHS TMETIi CIIOoYaTKy
JOTOPKHYTHCSI HEIO 110 TIOBEPXHI CEpeOBHUINA, A€ HEMAa€e KYJIbTYPH, MICIS YOro
B3SITH HEBEJIMKY KiJIbKICTh MIKpOOHOT OioMacH.

5.He Topkarounch CTIHOK MPOOIPKH, METIIO 3 MIKPOOPraHi3MaMy BBECTH Y 1HIILY
MPOOIPKY ¥ CHOJOCHYTH Y CTEPUILHOMY PIIKOMY CEpEIOBHUIII. Y pa3l BHECEHHS
KIIITUH, B3STUX TETJEI0 31 MIIJIBHOTO CepefoBUINA, MaTepial PeTenbHO PO3TEPTH
0 CTIHIII TPOOIPKU 1 BEPXHBOMY Kparo PIJIKOTO CEPEOBHUIIA, BECh Yac 3MUBAIOYH
Horo cepemoBuilieM. KO TPOBOAATH IEepeciBaHHSI Ha IIUTbHE TIOKHBHE
cepefoBHINE (CKOUIEHUH IIap arapu3oBaHOrO CEPEOBHINA), METIIO 3 KIITHHAMHU
MIKpOOpraHi3MiB OIYCKalOTh JO JdHA NPOOIpKH, JI€ CKYNUYeEThCS HEBEIUKa
KITBKICTh KOHJCHCAIIIMHOT BOJAM. 3JIeTKAa TOPKAIYHUCH TETJICI0 TOBEPXHI KOCSKa,
ajyie He PyHHYI0YHU HOT0, MPOBOJATH 3UT3aronoAiOHUM MITPUX.

6.Iletiro BuiiHATH, OOTATMTH Kpai TPoOipOK 1 BHYTPIIITHI KIHII MPOOOK, MiCsI
4oro mpoOipKH 3aKpUTH. SIKIIO KiHElb BATHOI MPOOKH 3arOpUThCS, TO HE CJIIJI
KMJaTH IpoOKy. [i moTpibHO MIBHAKO BBECTH B IMPOOIPKY, J€ BaTa caMa IOTYXHE.
Hi B sikoMy pa3i He MOXHa IYTH Ha MPOOKy, sika TOPUTh, TaK SIK 1€ TUIbKU
HOCUJIUTH TOPiHHS. SIKIIO B MOMEHT IepeciBy BaTsHa NMpoOKa BHaje Ha CTLA abo
Ha MIJJIOTy, TO HE CIIiJ 3HOBY BCTaBIATH ii B mpoOipKy. [loTpiOHO B3SITM HOBY
CTEpHJIbHY MPOOKY 1 OYaTH BCIO OMEPAIIil0 3aHOBO.

7.IleT10 3HOBY MPOXKAPUTH Y MOIYM'T TATbHUKA.

r*
f@m L/@

1 — oOxaproBaHHs 1eTii; 2 — 00KaproBaHHS KpaiB NpoOipoK; 3 — HAOIp
KYJIbTYpH; 4 — MOCIB KyJIbTYpH; 5 — 003KaproBaHHs KpaiB MpoOipokK; 6 —
00’KaproBaHHS T

Pucynok 1.11 —. IlepeciB KylIbTypu MIKpOOPTraHi3zMy
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Ha npoOipii 3a3HauuTH Ha3BYy KyJNbTYpU 1 JaTy MocCiBy (HiANKC 3pOOUTH
JOpHUJIOM ab0 OMiBIEM MO CKIIy). 3acisHi MpoOipKH BMICTHTH y TE€PMOCTAT IS
BUPOITYBaHHS MPU ONTUMAIIbHIN I IBOTO BUY KYJIBTYPH TeMIIepaTypi.

Onucani npuitoMH CIIiJT BUKOHYBATU 01711 OIyM'sl MajdbHUKA Uil 3al001raHHs
3a0pyHEHHIO KYJIbTYp CTOPOHHIMH MiKpoopraHizamMamu. He MokHa poOUTH Pi3KUX
PYXiB, XOJAUTU TOIIO OIS TOTO, XTO MPAILIOE 3 YUCTOIO KYJIbTYPOIO, OCKIIBKA PyX
MOBITPSl MOCUITIOE HEOEe3MeKy BHUIIAJIKOBOTO 3apa)KEHHs KYJIbTYpU Ta CEpeloBHUIIA.
[lepeciBaTl MiKpoOpraHi3Mu Kparie B CTEpHILHOMY OOKCI.

3aeoanna 1. B3stu npoOipku 3 JUCTUIHLOBAHOI BOJOKD Ta OAKTEPIOJOTIYHY
NeTJII0 1, IMITYIOUM TEpeciB Yy pIAKE CEepeloBHIlle, MPOpoOITh OMUCaHI omnepari
MOCIBY, JJOKM HE OBOJIOJIETE MPABUIILHOI TEXHIKOIO MOCiBy. [loTiM B3sTH TTpOOIpKY 3
JTMCTUIHOBAHOIO BOJIOIO 1 MPOOIPKY 13 CKOIIEHUM HIIJIBHUM MOXXUBHUM CEPEIOBUILIEM
Ta IMITYBaTH MOCIB Ha IIUJIbHE TOKUBHE CEPEIOBHUIIIE.

Ilocie y pioke cepedosuwe MOXHA POOHTH TIeTICI0 ab0 IMIETKO
(mactepiBchbkoro abo rpanyhioBaHoto). [l 1mporo minmeTrky 3a BepxHIN KiHElb
BUIMAIOTh 3 Tanepy abo MeHaja, B SKUX BOHA CTEpHIII3yBajlach, 1 BBOJSATH B
npoOipky abo KoJ0y 3 KyJbTYpOIO , NOTPUMYIOUHCH 00epexHOocTi. CTepuiibHOIO
HINETKOI0 B1AOMPalOTh 13 MPOOIpKU MiKpoOiojoriyHui matepian. Binbuparu piaky
KyJbTYpY MIMETKOIO MOXKHA 3a JOMOMOTO0 I'yMOBOi Irpyiii. [lepeHocsaTs BiaiOpanuii
Marepian y 1HIY HpoOipky. Bci omepaiii BUKOHYIOTH O1s1 MOJYyM’sl CIUPTIBKH,
JOTPUMYIOUMCH TPaBUJ CTEPHJIbHOCTI. BUKOpucCTaHy TINETKY CIHiJ HeraiHo
NepeHecTy B e31H(DIKyIOUnil po3unH, Hanpukian 3-5% BogHUN po3duH (GeHoIy abo
2% pO34MH XJIOpaMiHy.

[TociB Ha winvui cepedosuwa y uawxy Ilempi. [lociBu meTie0 Ha HIITBHOMY
CEepeOBUINI POOJIATH 3UT3aronoAIOHUM IITPUXOM, BUIBHO KOB3aHOYH TNETICIO IO
MOBEPXHI IIUJILHOTO CEepelloBUINa Bif oaHoro kpato yamku Ilerpt g0 iHmIoro
(pucynok 1.12); abo HpsSMOI0 PHCKOFO, IS IIBOTO TETJICIO MPOBOASATH MPSIMY JIIHIFO
3HHM3Y JOTOPH IMOCEPEANHI MOBEPXHI MOKUBHOTO CEPEOBHINA, a00 CYIUILHUM IOCi-
BOM, PO3THpalouud MaTepian OoOepeKHHMH KPYrOBUMHU pyXaMHu IO BCi MOBEpXHi
cepenoBuia (pucyHok 13).

Pucynok 1.12 — [lociBu netsero Ha MIITIbHOMY CEPEIOBUII POOIISATH 3UT3aronoai0HUM
MTPUXOM (METOJ] BUCHAXKIIUBOTO IITPUXA)
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Pucynok 1.13 — CyminbHuii nociB mmnareneM [[puraibcbkoro

[TociB y wamku [leTpi poGusTh y Takuit cnocio:

1. V niBy pyky OepyTh mpoOipKy 3 MiIKpOOIOJIOTITYHUM MaTepialioM y TIpaBy
npoXxapeHy OaKTepioJOriyHy MEeTIIO.

2. Sk omucaHO BUIIE TETICI0 3 TPOOIpKH HAOWPAIOTH MIKpPOOIOIOTIUHY
KYJBTYpY, TPOOIPKY 3aKpUBAIOTH TPOOKOIO 1 CTABIATH Y IITATHB.

3. JliBoto pykoto OepyTh vamiky [leTpi, BETUKUM 1 BKa31BHUM MaIbLSIMU TPOXU
BIJIKpUBAIOTh KPUILIKY 1 pOOJISATh NETJICIO MOCIB Y BUTJIAII IITPUXA.

4. Tletmio 3HOBY MPOXKAPIOIOTH Y MOJXYM 1 AJbHUKA 1 KIayTh HA MiCIIE.
Bci oneparii mpoBoasIiTE 61151 IOJIyM ST CIIMPTIBKH.

Sxmo Tpeba 3poOUTH CYHUIBHUN MOCIB, TO KYJIbTypy B yamky llerpi BHOCSTH
MeT/Ie0, TMOTIM i1 MPOXKaproIOTh 1 TMOBEPTAIOTh HAa Micle, OepyTh IImaTeb
JpuragbChbKOro i po3TUPAIOTh KYJIbTYpPY IO IOBEPXHI NIUIBHOTO CEPEeIOBHINA B
yami. [Ipy oMy yamky TpUMarOTh y JIBIM pyll TPOXH MiJAHSBIIM KPHUILKY
BEJIUKUM 1 BKa31BHUM MaJIbISIMU.

3aeoanna 2. Bizstu wyamky Ilerpi, OakTepiojoriyHy NeTIIO, IINATeNlb
JpuranbChbKoro 1, IMITYIOUM IIOCIB Ha IIUIbHE CEpeloBUIlE, MPOpoOITh OMMCaHi
oreparili MociBy MTPUXOM Ta CYIIHBHOIO MOCIBY, JOKA HE OBOJIOMIETE MPABUIHHOIO
TEXHIKOIO MOCIBY.

Y CTOBMYMK  arapu3oBaHOTO  CEpeJOBUINA  TOCIB  pOOJATH  YKOJIOM
0aKkTepioJIOTIYHOO TroJKoko (prcyHOK 1.14).

Pucynok 1.14 — IlociB ykonom

3acisHi 1 mianucadi mpooipku, Koaou ado vamku [leTpi craBiaaTh y TepMocTaT
JUTS. BUPOTITYBaHHS.
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3po0HUTH BUCHOBOK, IIO SIBJIsSIE COOOI0 CydacHa MiKpoOioyioriuHa jadoparopis Ta
B YOMY IOJIATAE TOJIOBHA YMOBA MIKPOO10JIOTIYHUX JOCIHIIKEHD.

1.4 BucnoBok: CydacHa MikpoOioJioriuyHa Jlabopatopis ... [ '0JI0OBHOIO YMOBOIO
MIKpPOO10JIOTTYHUX JIOCII/KEHB €. . ., IKa JJOCATAETHCA. . .

KonTposnbHi nuTaHHs
1. Ha3BiTh OCHOBHI Ta JOMOMDKHI IPUMIIIICHHS MIKPOO10JIONTYHOI JTa00paTopii.
[pu3HaueHHs epeIOOKCHUKY, OOKCY, MUMHOI, aBTOKJIABHOI KIMHATH MIKPOO10JIOTTYHOT
Jaboparopii.
[ Ipr3HaueHHs CTeprITi3artii.
HaszBiTh OCHOBHI CITOCOOM TEPMIYHOI CTEPUITI3ALILI.
OcHOBHI CITOCOOU XOJIOHOI CTEPHITI3ALTi.
SIK1X BUMOT IOBUHEH JIOTPUMYBATHCh IIEPCOHAN CIELIATbHOI MIKPOO10JIOTTYHOT
nabopaTopii?
7. TlpaBua MOBEIHKY CTY/IEHTIB B yUOOBIii Jlaboparopii.
8. Sk mpaBWIILHO BUTOTOBHTH BaTHO-MapJICBY IPOOKY?
9. Sk migroryBary 0 CTeprIizaliii MPoOipKH, MITeTKH, Jariku [ lerpi?
10. Ak cTepumi3yroTh OaKTEpIOOTTYHI ETIIl Ha CHUPTIBIL?

N

o0k W

JTabopaTopHa pob6oTa Ne 2

MeToau MIKpOCKOMIYHOro xocaixxednsa. Mopgosoris Mikpooprasizmis Ta
po3rJsia iX y ;)KUBOMY Ta (pikcoBaHOMY CTaHax

2.1 Mera: BUBUMTH OyJOBY Ta HaBUYUTHUCH TMpPAIIOBAaTH 3 HAWUMPOCTIIIOO
MojeJUII0  010JI0TTYHOr0 Mikpockonmy. HaBuuTuch roryBaTu xuBi Ta (hiKCOBaHI
npenapatd JUisi BUBYEHHST MOpPQOJOrii MIKpOOPraHi3MiB, HABUYMTUCH IMPOCTUM
meTonaM (QapOyBaHHs (QikcoBaHMX TmpenapariB. O3HAHOMHUTHCH Ta PO3TISHYTH
OCHOBHI (h)OpPMHU MIKpOOpPTaHi3MiB.

2.2 Kopotki TeopeTuuHi BitomMmocTi

BuBuennss Mmopdosnorii Ta Oyn0BH KJIITHH MIKPOOPraHi3MiB, PO3MIp SKHX
BU3HAYaeThCA 37e011b1oro MikpomerpoM (1 mxm = 0,001 Mm), MOXUBe JUIEe 3a
JIOTIOMOTOI0 MIKPOCKOIIB, Kl 3a0€3Me4yi0Th 30UIbIICHHS JOCTIIKYBaHUX 00'€KTIB
y COTHI (CBITJIOBI MIKPOCKOIH), JAECATKU 1 HaBITh COTHI THCSY pasiB (EJIEKTPOHHI
MiKkpockomu). Mikpockon (Bif Tp. MICroS — Mayimid, SCOPE0 — AUBITFOCH) — ONTUYHHIA
Tpujaj, 10 Ja€ MOXKJIUBICTh OTPUMATH 301IbIIIEHE 300paKeHHs IPIOHUX MPEAMETIB
Ta 1X neraneit. Y Mikpo0610J10rii MiKpOCKOI BUKOPUCTOBYIOTH IS BUBUCHHS )KUBHX 1
BOMTHUX MiKpoopraHizmiB (3abapBieHux 1 He3a0appieHux). Haltnommpenimi Moaeni
010JIOTTYHUX MIKPOCKOIIIB, SIKI JOMOMAararTh JOCIIIKYBAaTH O0'€KTH Yy MPOXITHOMY
CBITJII: MHMKpPOCKON Ouojorudeckuii wmccienoBarenbckuii  (MBU), wmikpockorn
Oionoriuauit pooounii (MBP), «Mikpomeny, «bioramy» Ta iH.

Biomoriuamii mikpockon (pucyHok 2.1) ckiamaerbcsi 3 JABOX YacTHH —

21



MEXaHIYHOI Ta ONTUYHOI. MexaHiyHa YacTUHA MIKPOCKOIIa Ma€ MITaTUB, TPEAMETH U
CTOJIMK, TYyOyC 3 PEBOJILBEPHOIO T'OJIOBKOIO, MAaKpO- 1 MIKPOMETPHUYHUM T'BUHTH.
HwxHsa wacThHa mTaTuBa € OmMopor Mikpockona 1, BepxHs (y dopmi ayru)
TyOycoTpumaueM 6. Y BepxHiil yacTuHI TyOycoTpuMada MICTUTbCS peBojbBep 9, 110
0o0epTaeTbCsi HABKOJO CBO€I BiCl. Y TPHU-YOTHPU OTBOPH HIKHBOI IIJIACTUHU
peBosibBepa BrBUHUYIOThCS 00'ekTBH 10. O6epTaHHsIM MIACTHHU peBOJbBEpa Oyab-
AKUM OO0'€eKTUB MOXHA MiABECTH i TyOyc, IEHTpYBaHHS OO'€KTHBa MO OCI
MIKPOCKOMa TOYHO (DIKCYeThCSI MPY>KUHOW. PeBosibBEp Mae THI3MO JJsl KPIMJICHHS
MOXWJIOTO YM BepTUKaIbHOTO TyOyca 8. [loxunuii TyOyc MOKHA MOBEPHYTH HABKOJIO
BEpPTUKAIBHOI BiCl B OyAb-sIKE 3py4YHE MOJIOKEHHS 1 3aKPIMUTH TBUHTOM. Y HIKHIHN
HOro 4acTuHI PO3MILIYETHCSA MPU3Ma, SIKa 3aJIOMJIIOE€ ONTUYHY BICh MIKPOCKOMA IiJl
KyToM 45° 1m0 ropu30HTAIBHOI IJIOMMHKM. Y BEPXHIM KiHEIb TyOyca BKJIaJAalOThCs
3MiHHI OKyssipu /. TyOycoTpumad pa3zoM 3 TyOycOM MOXKHA IE€peMillyBaTH IO
BepTHKali Ha 50 MM 3a JOIOMOI'OI0 MeXaHi3My, 3MOHTOBAaHOTO B OCHOBI IITaTUBY 1.
MexaHi3M NPUBOIATH y Ait0 00€pTaHHIM MaKPOMETPUIHOTO 3 1 MIKPOMETPUIHOTO 2
TBUHTIB. MakpOMeTpUYHUIN TBUHT BHUKOPHCTOBYIOTH JUISI HIBUIKOTO TEPEMillIEHHS
TyOyca B oOujmBa Ooku (Bropy 1 BHH3) IO ONTHYHIM Bicl MIKpOCKoma 1 s
MOYAaTKOBOro0 rpyOoro HaBeaeHHs Ha (okyc. OmuH ioro o00epT BIANOBIAAE
JIHIMHOMY TIepeMIIIeHHI0 TyOyca Ha 1 MMm.

MikpoMeTpUyHU TBUHT NpU3HAYEHUH A1 TOHKOro (okycyBaHHs. [loBHwMiA
0o0epT MiKpoMeTpuuHOro ruHTa mnepeminrye tyoyc Ha 0,1 mm. bapaGan rBunra
po3aiennii Ha 50 MOIIOK, KOYKHA 3 HUX BiNOBiae nepeminieHHio Tyoyca va 0,002
MM (TOOTO 2 MKM). MIKpOMETpUYHUI TBUHT YK€ KPUXKUUA, TOMY 3 HHUM CIIJ
NOBOIUTHUCA Ayxke obepexxkHo. [Ipu obepTaHHI IBUHTA 3a TOAMHHUKOBOIO CTPLIKOIO
TyOycoTprUMau MIKpockona (pa3oM 3 OKYJISIpOM 1 00'€KTUBAMU) OMYCKA€ThCS, IPOTU
TOIMHHUKOBOI CTPUJIKH — MIAHIMAETHCA.

[IpeameTHUN CTONMMK 5 MIKPOCKONA Ma€ KPYyriy 4d TPSMOKYTHY GopMmy, B
HOro HEHTpl € OTBIp AJsl HPOXO/JKEHHS MPOMEHIB, SIKI OCBITIIIOIOTH Ipernapar.
CTonuk MOKHA MEepeMillyBaTH B TOPU30HTAJIbHIN IJIOMIMHI 32 JOMOMOTOIO0 JIBOX
IBUHTIB 4, pO3MIlIEHHX MpaBopyd 1 jdiBopyd. CTONMK Mae [Ba 3aTHCKadl JJIs
3aKpimieHHs mpemapary. Ilix TpeaMeTHHM CTOJIMKOM Ha INTATHBI 3aKPIILICHO
KpOHIITEHH KoHAeHcopa 11, mo mepemimyeTbess y Mexax 20 MM 3a JOIOMOTOIO
crerniajbHOr0 IBUHTA.

OnTuyHa YacTMHA MIKPOCKONA CKJAJAETHCS 3 OCBITIIOBAIBLHOTO arapara,
00'ekTuBIB 1 OKyJsipiB. OCBITIIOBAaIbHUM amapar MICTUTHCS il TMPEAMETHUM
cTomKkoM. BiH cknmamaeThes 3 n3epkana 12 i kongencopa 11 3 miagparmoro.

JI3epkano 3adikcoBaHe Ha OCHOBI INTaTMBa, Mae€ JaBa OOKHM (YBIrHYTHH i
IJIOCKUI) 1 BUKOPHUCTOBYETHCS JJIsl CIPSIMyBaHHS MPOMEHIB CBITJIa Ha Mpernapar.
VYBIrHyTe 13€pKao 30upae 1 KOHLUEHTPYE B IUIOMIMHI IpernapaTy Ny4oK napaneabHUux
MPOMEHIB, W0 WAYTh BIJ JDKEpena CBITJIA, NpPU JIEHHOMY CBITJII 3a3BUYal
BUKOPHUCTOBYIOTh IJIOCKHH OIK J3€pKaJa.

Konzaencop, 3akpiniennii Haja 13epKaaoM, CKIAAEThCS 3 ABOX JIiH3: BEPXHbOI
— IUIOCKO-OMYKJIOi, HUKHBOT — JABOONYKJIOi. [Tnockuil OiK BEpXHBOI JIH3M MOXKE
OyTM MAHATAM TaK, IO BIACTaHb MIX KOHJEHCOPOM 1 MPEIMETHHUM CTOJIUKOM
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mikpockona pgopiBaioBatume 0,1 mm. KonmeHcop mnpusHaueHWd s 30uMpaHHS
napaJjieJlbHUX IPOMEHIB, 10 WAYThH BiJl JUKEpela CBITJIA 1 BIAOMBAIOTHCS A3€pKajIOM,
B OfHIA Toumi — ¢oKyci, ssika Mae OyTM B IUIONIMHI Tpernapary. 3adapBicHi
MIKPOOPTraHi3MH JOCHIKYIOTh 3 MIJHATUM Yropy KOHIEHCOPOM, JIOCATAIYH Yy
Takuil crmoci® TOBHOTO OCBITIICHHsI Mpenapary. HeszabapBieHi MikpoopraHizMu
pO3TIIANAI0Th 3 ONYIIEHHM KOHJEHCOPOM: TIOJie 30PY 3aT€MHIOEThCS, KYT
3aJIOMJICHHS CBITJIOBOT'O MPOMEHSI Y CEPENOBUIII Ta MIKPOCKOMIYHOMY 00'€KTI HE €
OJIHAKOBUM 1 KJIITUHU CTAIOTh BUJANMUMU.

=

1 — ocHoBa mTatuBa; 2, 3 — BIAMOBITHO MAKPOMETPUYHUHN 1 MIKPOMETPHUIHUN
TBUHTH; 4 — TBUHTH JUJISl IEPEMIIIICHHS IIPEIMETHOTO CTOJIMKA; 5 — MPeIMETHUN
cTonuk; 6 — Ty0ycoTpumau; 7 — okyisip; 8 — Tyoyc; 9 — peBonbBep; 10 — 00'exTus;
11 — xougeHcop; 12 — a3epkaio

Pucynok 2.1 — bionoriuauii  Mikpockorr MBP-1

[linx xoHAEHCOPOM MICTATHCA I1puUC-TiladparMa 1 BIAKUAHA OMNpaBa A
cBiTnodineTpa. Ipuc-niagparma nmorpibHa s 3aTpUMaHHs 3aliBUX MTPOMEHIB CBITJIa
1 CKJIaJTa€ThCs 13 CTaJeBUX MEJIOCTKIB, il OTBIp MOXKHA PO3MIMPUTH ab0 3BY3UTH 3a
JonoMmoror Baxkens. bypoBa ipuc-giadparmu Haragye 3iHULIO @ OKa. Ko
BUKOPHUCTOBYIOTh 3a0apBiieHI TMpenapatu abo po3CisHe CBITJIO, aAiadparmy
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PO3IIUPIOIOTh, a Y pa3l pO3riisiJaHHs He3a0apBIEHUX MpernapariB Ta MpU sICKPaBOMY
OCBITJIEHHI i1 3BY)KYIOTb 1 MOJIMIIYIOTh KOHTPACTHICTb.

O6'extuB 10 cknagaeTses 3 cucTeMu MUTIOBAHUX JIIH3, CKIICE HUX KaHAJChKUM
Oasib3aMOM 1 BMIIIEHUX Yy MeTajeBy omnpaBy. OaHe 3 MO3HA4Y€Hb, SIKI € Ha OMpaBi,
BIJIOBI/Ia€ CTYIIEHIO BJIACHOTO 301k IeHHs 00'ekTuBa — 8%, 40* 1 90* pa3iB. Po6odoro
JH3010 00'€eKTHBA € TIepeaHs — (poHTaIbHA. 301IbIIICHHS 00'€KTUBA 3aJIeKUTD BiJT 11
($bOoKyCHOI BiACTaHI1, 1 OTKe, BiJl KpuBU3HU. 1[0 OinbIa KpUBU3HA JIH3H, TO KOPOTIIIA
¢dokycHa BiacTaHb 1 Ounblie 30iiblIeHHS oO0'ekTHBa. {0 06cTaBUMHY MOTPIOHO
BpPaxoOBYBAaTH Yy MPAKTUYHIN poOOTI: 1m0 Oibie 301IbIICHHS Ja€ 00'€KTUB, TO HIKUE
CJIL OIYCKATU MOro Haj MJIOLIMHOIKO Mpenapary; M0 MEHIIE 301bIIEeHHS 00'€KTHUBA,
TO BHUIIE MOro MoJioxkeHHs (Ipu 301bIIeHHI 8% BiJICTaHb Bl (POHTAIBHOL JIIH3U /10
MTOKPUBHOTO CKJIAa JOPiBHIOE 18,2 MM).

Inmm miH3u oO'ektuBa (ix Moke Oytu 10 1 Outblie) po3MilieHl BUILE, SK
bponranpbHa. BoHM MaroTh pi3HY KPUBH3HY MOBEPXHI 1 BUTOTOBIIEHI 31 CTEKOJ 3
PI3HUMM ONTUYHUMH BJIACTUBOCTSAMH. Lli JIIH3M Ha3UBAIOTHCS KOPEKIIMHUMH 1
MPU3HAYCHI HE I 301IBIICHHS, a JJIs1 OTPUMAHHS YiTKIIIOro 300pakeHHSI.

KpiMm BracHoro 30uIblIIEHHS, HA MeETaleBiil ornpaBi 00'€KTUBIB 3a3HAYeHl il
guciosi aneptypu (0,20; 0,65; 1,25).

YucnoBa aneprypa BU3HAYAETHCA JOOYTKOM CHHYCA MOJIOBUHU KYyTa , MiJl SKUM
CBITJIO MO’K€ MOTPANUTH B 00'€KTHB, HA MOKA3HUK 3aJOMJIEHHS cepeloBUIIa N, sKe
MEXKYe 3 JITH30IO.

YucnoBy anepTypy MOXHa MIJBHUIIUTH, KO MK (PPOHTAIBHOIO JIIH30K0 Ta
00'€KTOM BMICTUTH KPaIlIiO PIAMHY, TOKA3HUK 3aJOMJICHHS SKOI OyJe OlIbIIni, HixkK
MOKa3HUK 3ajoMJIeHHs ToBiTps (N = 1). Hanpukian, sikiio kparmmo Boau (m = 1,3),
rmuepuny (N = 1,4) a6o kexmposoi omi (N = 1,515) Habnu3uTu A0 TOKa3HHUKA
3ajioMJieHHs ckya (N =1,52), mpomeHi, IpOXOAsYM Yepe3 cepeoBuIlla NpUOIU3HO
OJTHAKOBOI T'YCTHHH, HE 3aJIOMIIIOIOTHCS, 301IbInyeThest SiN U, sikuii craHoBuTh <1,
YUM JIOCSTAE€ThCS Kpallle OCBITVIEHHS pO3rasHyToro ob'exkta. Taki, 00'€eKTUBH
Ha3UBAIOTh IMEPCIUHUMU.

VY 61070r1YHOMY MIKPOCKOMI 3aCTOCOBYIOTHCS JIBa THIH OO0'€KTUBIB: CyXi Ta
iMepcilini. IMepciitHi BIAPI3HAIOTHCS BiJl CyXHX 30BHI — Ha 1X OIpaBi € YOpHA KPyroBa
Hapizka. KpiM Toro, Ha Hilf BUrpasiiioBane noznaueHusi: MI — macnsina imepcis. [lin
gyac pobotu 3 cyxumu oO'ektmBamu (8% 1 40%) MK (pPOHTAIBLHOK JIH30I0 1
IpernapaTroM MICTHTbCS TOBITPSHHIA MPOMIAPOK: iMmepciiHuid  o0'ekTuB  (90*)
3aHYpPIOIOTh Y KpaIlUIlo oJii, SKy HaHOCATh Ha MOKpUBHE ckJo. Pobora 3 Takum
00'€eKTMBOM BHMAarae OOEpeX)HOCTI Yepe3 JyKe KOPOTKY (OKYCHY BIJICTaHb HOTO
(bpoHTaNBHOT JIIH3H.

Oxyssip 7 (muB. pucyHok 2.1) mae aBi JiH3U: OYHY (BEPXHIO) 1 30MpabHY
(amxHI0). OKYyJIsIpU MaroTh BllacHe 30uIbeHHs B 5%, 7%, 10%, 12*%, 15* 1 20* pa3iB, ske
MO3HA4YEHO Ha iXHiM ompasi.

3aranbpHe 301bIIEHHS MIKPOCKONA BHU3HAYAETHCA JOOYTKOM 301JIbLIEHHS
o0'ekTHBa Ha 30UIbIIEHHS OKYJsipa. OTKe, 3aCTOCOBYIOUH pi3HI KOMOiHAaIlli OKYJIsIpIB
1 00'€KTHBIB, MOKHA 30UJIBIIUTU JTOCIII)KYBaHI 00'€KTH B CBITJIOBOMY MIKPOCKOI Y
42 (6 x 7)— 1350 (90 x 15) pasis.
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YiTKICTh OTPUMAHOTO0 300pakKe€HHS BU3HAYAETHCS PO3AUIBHOIO 3/IaTHICTIO
MIKpOCKONa, i KO pPO3YMIIOTh MIHIMAJIbHY BIJCTaHb MDK JBOMa TOYKaMU
(I1BOMa IITpUXaMH), KOJU BOHU HE 3JIMBAIOTHCA B OJHY TOUKy (JiHir0). [lo Oinbie
PO3/iJbHA 31aTHICTh MIKPOCKOTIA, TO MEHILIOI'0 PO3Mipy 00'€KT MOKHA MOOAUUTH.

PozninbHa 3matHicTh HE030poeHoTro Oka ctaHoBUTH 200 MkM, ToO6TO 0,2 MM.
30UTBIINTH PO3ALIbHY 3/1aTHICTh MIKPOCKOIIA MOKHA Y J[Ba CIIOCOOU: OCBITIIIOIOYHU
0o0'ekT 1€ OiJbII KOPOTKOXBWJILOBUMHU MPOMEHSMH  CBITJA, HaIMpHUKJIAJ
yibTpadioneToBuMu, abo 30UIBIIYIOYM amneprypy OO0'€KTHBa 1 KOHJEHCOpA.
Aneprypa 00'ekTHBa 301BIIYETHCS MpPHU HOTO iMepcii Kpaiie B KeIpOBii OJIii.
AnepTtypy KOHJIIEHCOpa MOXKHA TaKOX 30UTbIIUTH 10 1,2, BMIMIYIOYH IMEpCIiHY
OJIIF0 MIX BEPXHBOIO JIH30H KOHJEHCOpa 1 HIKHBOK IMOBEPXHEIO MPEIMETHOTO
CKJIA.

OcBiTiIOBaY — HEBIA'€MHAa YacTHMHA MIKpOCKoma. Y 0ararbox Cy4acHUX
MIKpOCKOMNaX OCBITJIIOBaJbHUM amapaT pa3oM 3 JDKEPEJIOM CBITJIa BMOHTOBAaHUN B
OCHOBY MIKpOCKOIa. ¥ MIKPOCKOIMIB 1HIIUX CUCTEM TaKOTO MPHUCTPOIO HEMAE, TOMY B
TaKOMY pa3i 3aCTOCOBYIOTH CIIEIliaJibHI OCBITIIOBAYI.

IIpaBusa po00TH 3 MiKPOCKOIIOM

[i1 yac KOpuCTYBaHHS MIKPOCKOMOM HEOOXITHO JOTPUMYBATUCS TAKUX MTPABUIL:

1. OGepiratu MiKpOCKON BiJ MUY, BOJASHUX MAapiB, JETKUX XIMIYHUX PEUOBHH,
BHCOKOI TeMIepaTypu, 30epiratu ioro y Qytisipi abo miJi CKISSHUM KOBIAKOM.

2. He 3amumiatu MIKpOCKON Ha COHIIl, OLIS 3amajJeHoro MajdbHUKa, OCKIJIBKH
MOJKE PO3TUIABUTHCS KaHAJCbKUI 0aib3aM, IO CKJICIOE JIIH3M B 00'€KTHUBAX.

3. Jlms mepeHeceHHsT  MIKPOCKON  TOTpiIOHO OpaTh Jumie 3a  pPydKy
(TyOycoTpuMad) i TpuMaTH HOTO MPsSMO Iepesl CO00r, HE HAXUIIAIOYM 1 HE
OITYCKaIouu JJOHU3Y, OCKIJIbKU MPU IbOMY OKYJISIp MOXKE BUTIACTHU 3 TyOyca.

4. Tlepen moyaTKoM pPOOOTH OYMCTUTHU BiJl MUY MEXaHIYHY i ONTHYHY YaCTUHU
MIKpPOCKOIa M'SIKOIO CyXOl0 TaHuipkoro. He TopkaTucs mnaiblsgMHu JIiH3
o0'ekTrBa Ta OKyysipa. O0'€eKTUBH OUMINATH JIUILIE 13 30BHIIIHBOIO OOKY, HE
MOXKHA iX PO3rBUHYYBATU 1 po30upaTtu. 3a0pyaHeH! O00'€KTUBU YUCTUTU Y
cneriaibHuX MaiictepHsax. [Iun 3 MiH3 OKyJsapa Kpalie BUTUPATH CHEllaTbHIM
IICH3JIMKOM, a ITOTIM 3MOYE€HOI0 B OCH3MHI TKAHHHOIO.

5. O0epekHO CTAaBUTUCA 10 MIKPOMETPUYHOIO TBHHTa — HE 00epratu Horo
MOBHICTIO.

6. OOepekHO TpaloBaTH 3 IMEPCIHHHM O0'€KTHBOM: Ha KOPOTKiH (OKyCHIH
BIJICTaHI MOHa PO3YaBUTHU MOKPUBHE CKJIO Ipemnapary, 10 MOKE IMPHU3BECTH
JI0 TOSIBU TIOJIPSATIMH Ha JIiH31 Ta 3MIIIEHHS CUCTEMH JIiH3 B 00'€KTHBI.

7. Tlicns 3akiHdeHHS poOOTH MIAHATH TYOyC 1 3a(iKCyBaTH 00'€KTUB Y 3pyUYHOMY
MOJIOKEHHI, MICJISg 4Oro O0epexHO MpoTepTd (GPOHTANIBHY JIH3Y O0'€KTHBa
M'SIKOI0 YUCTOI0 0ABOBHSIHOIO TKaHWHOW 260 (anemtto. OcobnuBy yBary Ciija
3BEPHYTH Ha iMepcCiiiHui 00'ekTuB. SIKII0 oJisi HE BUTepTa abo mpHucoxia, il
BUTUPAIOTh TKAHUHOIO, 3JICTKa 3MOYEHOIO B OUHMIaloUiid piguHi (OeH3uHI a00
PO3UUHI CIIUPTY).
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TexHika MiKPOCKONYBaHHA i3 3aCTOCYBAHHAM
Cyxux 00'ekTuBiB (30iabIeHHs 8* i 40%)

Y HaByagbHUX MIKPOOIOJOTIYHUX JIAbopaTopisiX SK JUKEPENIo IMITYYHOIO

OCBITJICHHSI 4acTO 3aCTOCOBYIOTH JIAMIIH JIEHHOTO CBITJa, BCTAHOBJICHI Ha BiACTaHI
0,5-0,6 M. [{ns MikpocKoImyBaHHS HEOOX1HO 3a0€3MEYUTH TTPAaBUIILHE OCBITICHHS.

1.

w

9.

Mikpockon MOCTaBUTH TEPE JHKEPEIOoM CBITIA. 3a TIONMOMOTOI0 PEBOJIbBEPA
3aKpIMUTH 00'eKTUB 31 30UIbLIEHHSAM &8*. Jlerke ynmupaHHS 1 3BYK KJIallaHHS
OPY>KMHU pEBOJIbBEpA CBIAYATH MPO Te, IO OO0'€KTUB BCTAaHOBJIEHO 3a
ONTHUYHOIO BICCIO.

MakpoMeTpUuuyHUM TBUHTOM ONMYCTHUTH 00'ekTUB Ha Biacrtanb 0,5-1 cm Bifg
IPEIMETHOIO CTOJIMKA.

[ToBHICTIO BIAKPUTHU 1pHc-TaiadparmMy 1 MiAIHHATH KOHIEHCOP 10 YIIOPY.
JluBnsunuch B OKYJSIp, MOBEPTAHHSAM J3€pKaja CIOpSIMyBaTH MPOMEH1 BiJ
JDKEpeJia CBiTjIa uepe3 OTBIp ipucoBoi AladparMu Ha 00'€KTUB.

[lin uyac MiKpocKollyBaHHS 3a0apBlI€HHUX MpenapaTiB BEpXHA JH3a
KOHJIEHCOpa Ma€ pO3MIIIYBaTUCS Ha PIBHI MPEAMETHOro croJyivka. Jus
OrJISIIaHHS He3a0apBJICHUX IMpenapariB CTYMiHb OCBITJEHHS PEryiIlOBaTH,
3J]IeTKa OMyCKalouu KOHICHCOP 1 MPUKPUBAIOYH ipUc-Aiadparmy.
[linroroBnenuii npemnapar («po3aaBieHa ado «BUCAYA» Kparljs) BMICTUTU Ha
IPEeIMETHUN CTOJIMK 1 3aKPINUTH 3aTHCKaYaMu.

MakpoMeTpuuyHUM TBUHTOM, 00€pTaro4u Horo Ha cede, IMJIaBHO MiIHITH TyOyC
3 00'ekTUBOM (8*) TOTOPHU 10 MOSIBU 300paKEHHS 1 MEPErJITHYTH KIJIbKa MOJIiB
3opy. [HoTpiOHy amns qocnipkeHHs AiISTHKY IpernapaTy po3MICTUTH Y IIEHTPI.
[liguatu TyOyc (MakpOMETpUYHHMM TBUHTOM) 1 OOEpTaHHSM pEBOJIbBEpA
BCTAaHOBUTH 00'€KTHUB 13 301ib1IeHHSIM 40*.

st cnocTepekeHHs: 300Ky 00epTaHHSIM MaKpOMETPUYHOI'0 TBUHTA OMYCTUTH
TyOyC 3 00'€KTUBOM Mail’ke 10 CTUKAHHS 3 pernapaToM.

10.luButrics B  OKynAp, JyKe TMOBIUIBHO  MigHIMao4u  TyOyc 10

NOSsIBU  KOHTYpIB  300paxkeHHs. TouHo ¢oKycyBatTd 3a  JOMOMOTOIO
MIKpOMETPUYHOTO TBHUHTA, O0EpTaro4M HOro B TOM uYM IHIIKK OiK, aje
HEe OuUIbIl SK HAa OIMH TOBHMM o0epT. Skmo mija yac oOepTaHHS
MIKpOMETPUYHOTO TBHUHTA BiAYYBAETHCS CTHKAHHS], TO 1€ O3HAYae, 10 HOro
X1J1 IpOAAEHO A0 KiHIA. B 1iboMy pasi MOBepHYTH T'BUHT Ha OJJMH-ABA MOBHUX
obepT 'y 3BOpOTHHH OiK, 3HOBY 3HAWTH 300paKEHHS 3a JOIOMOTOIO
MaKpOMETPUYHOI'O TBUHTA 1 MEPEUTH O pOOOTH 3 MIKPOMETPUYHUM TBUHTOM.
KopucHo min yac MiKpOCKONMyBaHHS HaBYUTHCS AUBUTHUCS 0OOMa ouyMMa MO
4yep3i, OCKUIBKHU MPHU IbOMY MEHIIIE BTOMITFOETHCS 31p.

TexHika MiKpOCKOIyBaHHA
i3 3acTOCYBaHHAM iMepCiHHUX 00'€KTHBIB

[IpenapaT pO3MICTUTH Ha CTOJMKY 1 MEpPEeBIPUTH OCBITICHHS. Y LIEHTP

npenapaTy Ha MOKPUBHE CKJIO a00 Ha Ma30K HAHECTH KPaIlIo IMEpCciiHOl ofii i
noctaButu 00'ektuB Ha 90*. Cnoocrepiratoun 300Ky, TyOyc MIKpocKoma 3a
JIOTIOMOTOI0 MAaKPOMETPUYHOTO TBUHTA OMYCTUTH /10 3aHYPEHHsI 00'€KTHBa B OJI1IO
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Maii’ke 0 CTUKaHHS JIH3U 3 IpeAMETHUM abo MOKpUBHUM ckiioM. Lo omepariito
BUKOHYBAaTH 00EpPEk HO, CTEXauM 3a THM, 00 HE MOLIKOAUTH (POHTAIbHY JIH3Y.
[Ticns 3anypeHHs 00'eKTHBa B OJIII0, KOPUCTYIOUUCh MAaKpPOTBUHTOM, OOEPEKHO
OiJHIMATH TYOyC 1, MUBJSIYUCH B OKYJSIp, BU3HAYUTU IJIOMIMHY mpenapatry. [lpu
OOMY CIiJ] Tam'aTaTd, LI0 BiJbHA BIJACTaHb IMiJl 4Yac pOOOTH 3 IMEpCIHHUM
o0'extuBoM aopiBHIoe 0,1-0,15 MM. Toune QokycyBaHHS BiOyBa€ThHCS 3a J1OMOMO-
TOI0 MIKPOTBHHTA.

[Ticns 3akiHYeHHS MIKPOCKOIYBaHHS MIAHATH TyOyc, 3HSATH TMpemnapar i
00epeXHO MPOTEPTH PPOHTANIBHY JIIH3Y CIOYATKYy CYXOI0, a IMOTIM 3JIerka 3MOYEHOIO
B OCH3MHI CEPBETKOIO.

[Ipenapar Ha npeaMETHOMY CKJII OYHMCTHTH Big omil (GiabTpyBaIbHUM
nanepom, MoTiM CKJIO 00poOuTH OCH3MHOM a00 PO3YUHOM CITUPTY.

IlinroroBKa npeAMeTHHUX i NOKPUBHHUX CKeJelb

[Ipemapaty rOTyIOTh Ha IPEIMETHUX CKETIBIIX 1 HAKPUBAIOTH 3BEPXY MOKPUBHH -
mu. [IpeaMerHi ckenmblld — Ii¢ MIacTHHKH (76X26 MM) 3 TOHKOTO CKia 3 J00pe
BIAILTI(OBAaHMMU KpasiMU 1 TOBIIMHOIO, 110 He nepeButrye 1,2—1,4 mm. binbi ToBCTi
CKEJIbLISl TOPYIIYIOTh (DOKYCYBaHHSI KOHJEHCOPA 1 3HIKYIOTh UYITKICTh 300paKeHHS,
0 YTPYAHIOE poOOTY 3 iMepciiiHuM 00'ekTuBOM. [IOKpHBHI CKeNbIS MarOTh Taki
po3mipu: 18x18, 20x20, 18x24 mm Ttomo npu ToBmuHiI 0,15-0,17 mMm. TlokpusHi
CKEJIbIIsI O1JIBIII01 TOBIIUHM ITOTiPITYIOTh SIKICTh 300 pakKeHHSI.

[IpeqmeTHi Ta TOKPUBHI CKEJbId MalOTh OYTH YUCTUMH 1 PETEIbHO
3HE)KUPEHUMH, 1110 0COOJMBO BaXKJIMBO MPHU TOTYBaHHI (ikcOBaHUX IpemnapartiB. (s
NEPEeBIPKM YHUCTOTH CKJIa HAa WOro TOBEPXHIO HAHOCATH Kparuto Bomu. llpu
JIOCTAaTHROMY 3HEXXHPEHH1 Kparisi PO3TIKAEThCS PIBHOMIPHO 1 He 30UpaeThcsi B
OITYKJI TTyXHUPIIi, IO MOBIJIFHO BUCUXAIOTh. BUKOpHCTaHI CKEIbII BUTPUMYIOTh 1—2
rog y xpomoBiii cymimi (1o Bogu, 50 r kamiro guxpomary, 100 © TexHIYHOI
Cylnb(aTHOI KHUCIOTH), MICAS YOro OOMONICKYIOTh TEIJIO BOJOK 1 COUPTOM. Y
MOBCSAKACHHIA pPOOOTI ISl BWIYYEHHS KUPY HPEAMETHI CKEeNblid HaTUPAIOTh
IMaTOYKOM MUJIA, a TOTIM BUTHUPAIOTh YUCTOK OABOBHSHOIO CEPBETKOIO.

30epiratoTh YUCTI MPEAMETHI CKeNlbls B CyXoMy cTaHi abo B OaHkax 13
OpUTepTUMU  TNpoOKamu, 3anmoBHeHUMH 96 %-m cnuproM abo  CyMIIIIIIO
Huxudopopa. Buiimatu ckesbliss BapTO MIHIETOM, TOMY IO Hajblll 3aJUIIAIOTh Ha
iXHIM MoBepXHi XUpHI TisiMU. [lepen y>XMBaHHSM CKeJbIS BapTO MPOCYIIMTH Ha
noBiTpi a00 MpoTepTH (IIBTPYBAIBLHUM IallepOM, YUCTOIO TKaHHWHOIO. [lokpuBHI
CKEJIbLIsl TOBUHHI OyTH TaKoX J100pe BUMUTI, BUCYIIIEHI 1 30epiratucs B CrelliaJbHUuX
KopoOkax abo yamkax I[lerpi.

Bin0ip kyabTypu AJ1s1 1OCTIIZKeHHA

MikpoopratizmMu B 1a0OpaTOPHUX YMOBaX BUPOIIYIOTh y MpoOipkax, Koidax,
yamkax [lerpi Ha miibHOMY ab0 piKOMY MOXUBHOMY cepenoBuiiax. /s Bigdoopy
KJIITHH 13 PIIKOTO CEpeAOBUIlla BUKOPUCTOBYIOTh CTEPUJIbHI OaKTEp1OJOTIUHI MEeTl
abo mineTku. MikpoopraHi3Mu, 110 BUPOCIH Ha IIWIBHOMY CEpPEIOBHUILI, OEpyTh
neTisiMu abo mpenapyBajibHUMH rojkamu. [Ipu BinOopi HEOOXIAHO JOTPUMYBATHUCA
TaKUX TpPaBHJI, IO 3amo0iralTh 3a0pYJHEHHIO KYJIbTYPH CTOPOHHIMH MIKPOOP-
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TraHI3MaMHU;.

1.
2.

o

3ananoTh COUPTIBKY a00 ra30BHM MalbHUK.

[Ipobipky 3 BHUXIJHOIO KYJBTYpOIO B PIIKOMY CEpPeAOBUIINl 00EpeKHO
00epTaroTh MK JIOJIOHSIMU, a MOTIM MOMILIAIOTh Yy JIIBY PYKY MIXK BEJIUKHUM 1
BKa31BHUM MAaJIBISIMU 1 TPUMAIOTh y MOXHUJIOMY MOJOXKEHHI. SIKII0 KynbTypa
BUPOIIICHA B LIIJIbHOMY CEPEIOBHILII, TOBEPXHS 3 KYJIbTYPOIO MIKPOOPraHi3MiB
Mae OyTH 00EpPHEHOI0 IOTOpH 1 100pe BUAHOIO.

[leTmro TpuMarOTh BEPTHKAIBHO B TONYM'T MaJbHHUKA 1 MPOXKAPIOIOTH O
MOYEPBOHIHHS JIPIT, MOTIM HAXWIAIOTH 1 00MaIl0I0Th YaCTHHY TpUMada, II10
IIPUMUKAE 10 HET.

MiszuHiieM 1 0€3IMEHHMM MaJbIIMH TPaBOi PYKH MPUTHCKAIOTH 10 JOJOHI
30BHIIIHIO YaCTUHY BaTSHOI MPOOKH, BUMMAIOTh ii 3 MPOOIPKH 1 TPUMAIOThH Y
TaKOMY MOJIOKE€HH1, HE TOPKAIOUHCh HABKOJIUIIIHIX MPEIMETIB.

Kpaii BinkpuToi mpoOipku 00MatoI0Th Y MOAYM'T NadbHUKA.

OO6epexkHO BBOASATH CTEPUIBHY METII0 B MpOOIpKYy 3 KylnbTyporo. 11[o0 He
NOIIKOAUTH  KIITHUHM Ha UIUIbHOMY CEPEAOBHIN, NETII0 CIOYaTKy
OXOJIOMKYIOTh, MOTOPKHYBIIMCH JO BHYTPIIIHBOI MOBEpPXHI NpoOipku abdo
MOXKUBHOT'O CEPEAOBHIIA, BUIBHOTO BiJ MIKpooprai3mi. Jlerkum pyxom
BIIOMpPaIOTh HEBEJIMKY KUIBKICTh MIKpOOHOI Macu abo Kpalulio piauHu 3
KITiTHHaMHu. BuiiMarouu metiro 3 mpoOipKu, CTeXaTh 3a THM, 1100 Marepiall He
TOpPKaBCs i CTIHOK a0 KpaiB.

3HOBY OOMaOOTh Y MOAYM'T MajbHUKA Kpald MpoOIpKU, MOTIM BHYTPIIIHIN
KiHEllb BaTSIHOI NPOOKM 1 MpoOipKy 3aKpuBarOTh. SIKIIO BaTsgHa TpoOKa
3aiiMeThCsI, Ha HEi He JaMyXaloTh 1 ii HE KHIalTh, a HETrailHO BBOJATH
ycepenuHy nNpoOipKu 1 3aTUCKAIOTH TIIIOY1 MICIISI pYKOIO.

[IpoOipky 3 KyJbTypOI CTaBIIATh Yy INTaTUB, a BiAiOpaHuii MaTepian
BUKOPHUCTOBYIOTH JIJI1 IPUTOTYBaHHS IIpernapary.

Knituau mikpoopranizmis, M0 3aJMIIAIKCS Ha METJ, CHAIIOITh y MOIyM'T
najabHUKA.

10.Big6ip KyIbTyp MIKpOOPraHi3MiB, IO BUPOCIU Ha HIIJILHOMY CEPEIOBUIIl B

gaml I[lerpi, poOmare y Tili ’ke€ IOCIHIJIOBHOCTI: 3alaJIIOOTh MMaJbHUK,
CTEpHITI3YIOTh TMeTiio (ab0 TOJNKY), TICHS 4YOro BiAKPHBAIOTH BEIUKUM 1
BKa31BHUM MaJIbISIMU JIBOI PYKH KPUIIKY Yamku [leTpi. YBomsTh crepuibny
MeTJII0 MM KPUIIKY 1 TOPKAIOTHCSA HEH TMOBEPXHI CEpeOBHINA, BIIBLHOI BiJ
KOJIOH1M. ["apsiua meTns 3yMOBIIOE PO3IUIABJICHHS CEPE/lOBHINA. 3HIMAIOTh 3
MOBEPXHI HEBEJIMKY KUIbKICTh MIKPOOHUX KIITHH, KPUIIKY YalllKd HETalHO
3aKpUBalOTh. Marepial Ha TMETJl BUKOPUCTOBYIOTH I MPUTOTYBaHHS
npenapaty abo nociBy. [IpoxkaproBanHsi neTni (TOJKW) 3HUILYE KIIiTHHH, L0
3anumuiucd Ha Hid. [lpu mpokaproBaHHI MOKpPOi METIl MOXE€ BIIOyBaTUCS
pO30pU3KYBaHHS IPIOHUX KPaIeIbOK PIAMHU Pa3oM 3 MIKPOOHUMU KIIITUHAMH,
TOOTO YTBOPUTHCSA aepo30Jb. TOMYy MpPOXKApPIOBAaHHS TMETJi MOYHUHAKTH 3
TUISSHKA JPOTY, IO Tepeaye Kiabiio. KmiThHU, MO 3aMMIIUIMCcs Ha METI,
H1JICUXal0Th, TPUMay MEPEBOJATh Y BEPTUKAJIbHE MOJIOKEHHS 1 MPOXKAPIOIOTh
METJIIO.
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3 p1AKOTO cepeoBHUIlla MIKpOOPraHi3MU MOKHA BIIOMpATH rpalyiioBaHO0 abo
NacTePIBCHKOIO MiNneTkor. [lpu BUKOpHUCTAaHHI MACTEPIBCHKOI MINETKH CTEPUIILHUM
MIHIIETOM HAJIOMJIIOIOTh 11 TOHKWW 3amasHUil KiHEeIb 1 3JIerka OOMallloTh YCHO
ninerky. CTepuibHI MIMETKH, 3arOPHEHI1 B Malip, BUHMAIOTh 3a BEPXHIN KiHEIIb,
3aKpuUTHUi BaTsHUM TamioHoM. KonOy (mpobipky) 3 piKo KyJIbTYpor OepyTh y
JIBY pYKY, IMMNETKY — B MPaBy MK BEJIMKUM 1 CEPEIIHIM MaJIbIISIMH, 3aTHCKAIOYH i1
BEpXHIM OTBIp BKa3iBHUM TMaiblieM. SKIIO B MINETHi PIAWHU HEAOCTaTHBO, ii
HaOUPaloTh 3a JIOMOMOrol T'yMoBoOi rpyiii. Bigibpany npo0y BUKOPUCTOBYIOTH JJIsI
NPUrOTYBaHHS TpemnapaTiB abo MociBy B HOBE MOXKHMBHE ceperosuine. He MoxHa
CTaBUTU OpYyAHY MIMETKYy Yy IMITaTHB a00 TOPKATHUCS HEIO HABKOJIMUIIHIX MPEAMETIB. ii
ciij HeraiiHo omycTutH B jae3iHdikyrouy piauny (0,5—3 %-ii BoaHMii poO3YMH
xjiopaminy abo 3—5 %-it BogHuUi po3unH QeHoIry).

IIpuroryBaHHs npenaparis »KUBUX KJIITHH

’KuBi MiKpoopraHi3aMu MOXKHa CIIOCTEpIraTH B TMperapatax «po30asieHa» 1
«sucsiua kpanisay. Jlns NpUroTyBaHHS NpenapariB y BUTILIAL «po30aeneHoi Kpaniiy
Ha CEpelIMHY YHUCTOrO0 MPEAMETHOro CKJia HAHECTH MAaJeHbKY Kparjio BOJH,
NEpeHecT B Hel HEBENMKY KIUJIbKICTh JOCTIKYBAHUX MIKPOOPraHi3MiB, 100pe
nepeMiliaTtd 1 HaKpUTH MOKPUBHUM CKIIOM. SIKIIO JOCHIIKYBaHI MiIKpOOpPraHi3Mu
pOCTYTh Ha IIUIBHOMY IOXHBHOMY CEPEIOBHIN, MIKPOOHY Macy NEpPEHECTH Yy
MiTOTOBJICHY KPAruTi0 BOJW 3a JOIOMOIOKO TETJI, SKII0 B PIAKOMY CEPEAOBHUINI —
CYCHEH31I0 KIITHH HAHECTH Ha MPEIMETHE CKJO CTEPUIILHOIO MINETKOK abo 3a
JIOTIOMOT OO METJIl, KPAIIo BOJU HA MPEAMETHE CKJIO MOXHA He HaHOCUTH. Kpams 3
JTOCHIKYBAaHUM MaTepiajioM Mae OyTH HEBEJIWYKOIO, 1100 IMICAs MPUTUCKAHHS i
MOKPUBHHUM CKJIOM 3-TIiJ] OCTaHHHOI'O HE BHUCTyIaja 3aliBa piJiMHA. 3aiBY piJIUHY
BUJATTUTU (PUIBTpYBaIbHUM TManepoM. l[liAroTroBneHuidl mnpemnapar MOMICTUTH Ha
CTONMK MIKPOCKOMNa, 3aKpUTH 3aTUCKadyaMu. llpemapar «po3maBieHa Kpars»
JoroMarae BCTaHOBUTH (GOpPMY, PO3MIPU KIITHH, iX PO3MHOXKEHHS, PYXOMICTbh,
HasIBHICTb CIIOP, PEAKLIiI0 KJIITUH HA XIMIYHI MOJPa3HUKH.

Jlng npuroTyBaHHs Mpenapary «8ucsaya Kpanisy HEBEIUKY KpaIullo CyCcHeH3ii
MIKpPOOPTraHi3MiB HAHECTHU Ha MOKPUBHE CKJIO, IEPEBEPHYTH MOTO KpaIlIieto JOHU3Y 1
NOMICTUTH Ha CHEellajJbHE NpeIMeTHEe CKJIO 13 3ariaubiieHHsM Yy neHtpi. Kpai
3arauOJIeHHsT 3a3/Jasieriip 3MacTUTU BazediHoM. Kpamis mae BUCITH BIJIbHO, HE
TOPKAIOUMCh KpaiB 1 JHA 3arauOisieHHs. Lle m03Bossie i1 BUBYATH BIPOJOBXK KiJIBKOX
JIHIB, CIIOCTEPITalouM 3a POCTOM 1 PO3MHOKEHHSM MIKpOOpPTaHi3MiB, YTBOPEHHSIM 1
IPOPOCTAHHSAM CIIOpP, PYXOMICTIO KJIITHH.

[Ipenapat «8i06umox» TOTYIOTh N1 BUBUCHHS MPUPOJHOTO PO3TAIIyBaHHS B
KOJIOHI{ KJIITUH CTPENTOMIIETIB 1 MilleJlaJlbHUX TpuOiB. 31 HIIJIBHOTO CEPEIOBUIIA,
Ha SKOMY MIKPOOpraHi3MH pOCTYTh CYIIJbHUM Ta30HOM Y BHUIJISI KOJIOHIH,
BUPI3YIOTh CKaJbIEJIEeM HEBEIMKUI KyOuK abo OKpeMy KOJIOHIIO 1 MEepPEeHOCSATh Ha
npenMeTHe ckiio. [loBepxHst 3 MiKpoopraHizaMamu Mae OyTH OOEpHEHa JOTOpH.
[ToTimM mpuKIIagal0Th YUCTE MOKPUBHE CKJIO, 3JIETKA HAJIaBIIOIOTh HA HHOTO TETIICIO
abo TroJIKOI0 1 HEeraiHO X 3HIMAalTh, HaMaralO4uch He 3pymutu yoOik. Ilpemapar
HOMIIIAIOTh BITOMTKOM BHH3 y KpaIUTIO BOAU a00 B po34urH MeTuiIeHoBOI cuHi (1:40)
Ha MPEIMETHOMY CKJI1 1 MIKPOCKOTYIOTb.
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Dapoysannsa owcueux Kiimuu. JInsS BUSABICHHA JEIKUX (YHKLIIOHATBHUX
0CO0JIMBOCTEN KIIITHH 1 AUdepeHIiamii iIXHIX BKIOYEHb 3aCTOCOBYIOTh MPUKUTTEBE
dapObyBanHss MikpoopraHiamiB. Yepe3 TOKCHYHICTb OapBHHKIB >KHBI KJIITHHU
GbapOy0oTh HEUTPATLHUM YEPBOHUM, HEUTpalbHUM (D10OJETOBUM, METHUJIEHOBOIO
CUHHIO, ()YKCUHOM, €03MHOM, €PUTPO3UHOM, 3CJICHUM SIHYCOM Y JYy>K€ HEBEITUKHUX
(0,001—0,0001%) xonmenTparisix. Ha mpeaMeTHOMY CKJIi KpaIuIiO JOCIiIKyBaHUX
MIKPOOPraHi3MiB 3MIIIYIOTh 13 Kpamjiew po3duHy OapBHUKA, HAKPUBAIOTh
MOKPUBHUM CKJIOM 1 4epe3 2—3 XB MIKPOCKOIYIOTb.

VsaBnenHs npo npupoany (opmy, BelnHuUMHY, OYJOBY MIKpOOpTaHi3MiB, iXHi
OKpeMi CTPYKTypu (TIO3aKJITMHHUM CJIM3) Jal0Th HeTraTUBHI Tmpenapatu. Jlis
HeraTuBHOro (hapOyBaHHS 3aCTOCOBYIOThH PiAKy Tyml, 3 %-ii BOAHUI PO3YUH KOHTO
yepBoHOro, 10 %-if po3uwH HIrpo3WHY ¥ iHII OApPBHUKH, IO HE MPOHUKAIOTH Y
MiKpoOH1 kmiTuHU. Kparmmo Tyl abo po3uuHy OapBHHMKA 3MIMIYIOTH 13 Kparuieto
KYJbTYpH, HAKPUBAIOTh MOKPUBHUM CKJIOM 1 PO3IJISIAAIOTH 13 CYXUMHU 00'€KTUBAMHU.
bapBHUKHK 3allOBHIOIOTH MPOCTIP, [0 OTOUYE KIITHHY, 1 B pe3yibTaTi He3abapBiieHI
MIKPOOPTaHi3MH YiTKO BHJUISIOTHCS y BUTIISIL SICKPABO OCBITJICHUX Oe30apBHUX
KarcyJ Ha TEMHOMY TJIi mpernapaTy. MokHa 3acTocyBaTh KOMOIHOBaHE HETraTHBHE
bapOyBanHs POHY 3 MPWKUTTEBUM (DapOyBaHHAM KJIITHH.

IIpuroryBanHsi npenaparisB (pikcoBaHUX i N0pap00BaAHUX KJIITHH

dikcoBaHUMHU BBaXKAIOTh KIIITHHU MIKPOOPraHi3MiB, Y SKUX IEepEepBaHi JKUTTEBI
mpoliecH, ajie 1iIKoM 30epekeHa ToHka cTpykrypa. [lodapOboBani pikcoBaHi KIITUHU
1 geram iXHbOI OyJOBM pi3KilIe BUAIIAIOTHCSA Ha (GoHl mpemapary. lle mosermrye
BUBYEHHSI (POPMH, PO3MIpIB, BHYTPIIIHIX €JIEMEHTIB (siApa, 000JIOHKU, CIOpP, BKIIIO-
YeHb), CIPOIIYE MiAPaXyHOK KiUIbKOCTI KiiTHH. DikcoBaHi mpemapaTd 3BUYANHO
po3rsiaroTh 3 iMmepciero. [lpuroryBaHHss Takux IMpemnapariB Mae Takl eTaru:
NPUTOTYBAaHHS Ma3Ka, BUCYIyBaHHS, (ikcais Ta papOyBaHHs.

Ilpuzomyeanna maszka. Ha 3HexupeHEe NPEIMETHE CKJIO HAHECTU MAJICHBbKY
KpaIull0 OYHMINEHOI BOAM 1 TMETJICI0 MEePEeHeCTH B HEl HEBEJUKY KUIbKICTh
JOCIIIPKYBAHOI'O MaTeplally, sK JUIs Ipenapary «posjiaBiieHa Kpamph». Onepkany
CYCIIEH31I0 PIBHOMIPHO PO3MOALINTH NETIE0 a00 KpaeM MOKPUBHOIO CKJa Ha IJIOMII
1-2 cM? sxoMora TOHIIMM IHApoM, 10O BOHA BUCHXala MaibKe Bipasy IiCIs
IPUTOTYBAHHS Ma3Ka.

Cywinna maszka. Haiikpaiie cymuTd mpenapar Ipv KiMHATHIM Temmeparypi
Ha MOBITpl. SKIIO Ma30K BUCHUXA€ MOBIJIBHO, MpeMapaT MOXHa 3JIerka HarpiBaTu y
CTPYMEH1 TEmJOro IMOBITPs,, TPUMAIOYU CKJIO BHCOKO HaJ TMOJYyM'sM MaJlbHHKa
MaskoM goropu. Lo omepariro ciiji BUKOHYBATH AYy>Ke 00EPEKHO, HE MEePerpiBaoyiu
Ma30K, 1HAKIIIE¢ KJIITHHU MIKpPOOPraHi3MiB Ae()OPMYIOTHCS.

Dikcayia. et nmporec Mae Ha MeTi BOUTH MiKpOOpPraHi3Mu, TOOTO 3pOoOUTH 1X
0e3meYHnMH, SIKIIO0 BOHHM MATOreHHi; 3a0e3neynT HallKkpale MpUJIMIaHHs KITHH 10
CKJla, 3pOOUTH Ma30K OUIbII CHOPUATAMBUM 10 (apOyBaHHS (MEpTBI KIITHUHU
3a0apBIIOIOTHCS Kpalle, HiX KuBi). [lommpennii cocid ¢ikcarii — TepMmiuHa 06po6-
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ka. Jlig uporo mpemapaT Tpeda TpUUl MPOHECTH Yepe3 HaWrapsdilie Moaym's
naJbHUKa, TPUMAaIOYU IPEeIMETHE CKJIO Ma3KkoM jJoropu. He ciin cunbHO nieperpiBatu
Ma30K, OCKUJIIBKM MOXYTh CTaTHCS TpyOi 3MiHM 30BHIIIHBOTO BUTJSAY KIITHHH 1
BHYTPIIIHIX KIITHHHUX CTPYKTYp (3MopiyBaHHs). [HOII 3aCTOCOBYIOTH XiIMiuHI
crocoOu (hikcarlii: 3aHypIOIOTh MPEAMETHE CKJIO 3 Ma3KOM y MeH3ypky 3 96 %-m
eranosioM Ha 15-20 xB, 3 0e3BONHMM MeETaHOJIOM Ha 3-5 XB, 3 PO3YHHOM
Hukudopora na 15-20 xB, 13 cymimmo 96 %-ro eranony i 40 %-ro ¢opmaniny
(cmiBBimHOMmIeHHss 95:5) Ha 2 xB. MokHa (ikcaTop HajaMBaTH OE3MOCEPEIHBO Ha
Ma3oK 1 BUTpUMYBaTH 3a3HaueHuil yac. [licnsa 3akindeHHs Qikcaiii Ma3ok 00epekHO
IPOMHUBAIOTH JIETKUM CTPYMEHEM 3 AUCTUIILOBAHOI BOAU i (apOyrOTh.

Dapoyeannsn. PoO3pI3HAIOTE npocmi, ckiadui 1 OughepenyiaivbHi CIOCOOH
dbapOyBanHss ~ MikpoopraHizmiB.  Ilpu  mpocromy  ¢apOyBaHHI  yacTiie
BUKOPUCTOBYIOTh OJWH OapBHUK 1 mpodapOboByloTh ycro kmituHy. lLle mae
MOXJIUBICTh YITKO BH3HAUUTH (popmu 1 po3mipu kiiTuH. CxianHe ¢apOyBaHHs
nepenbadae  3acTocyBaHHA JBOX a00 JEKUIBKOX OapBHUKIB, HAaINPUKIIA,
JIarHOCTUYHE BU3HAYEHHS BIiAHOIIEHHS OakTepiit g0 ¢apOyBanHs 3a ['pamom.
HMudepenuianbie (¢apOyBaHHS 3aCHOBaHE Ha IHAMBIAYaJIbHOMY BiJHOIICHHI
O10JIOTTYHUX CTPYKTYpP KIITHH 10 pi3HUX OapBHUKIB ((apOyBaHHS CHIOp, OOOJOHKH,
sqpa KarcyJl, MeTaxpoMaTiHa i iH.).

st papbyBanHss mpocmum criocoOboMm (iKCOBaHHMM mpernapaTr BMICTUTH Ha
napajiesibHi CKJISIHI MOCTHKH, SIKI J€XKaThb Ha CTIHKaxX KpUCTali3aTopa, 1 OOJUTH 3
OINeTKW KUTbKOMa KpalyIMHAMU  pO3YMHY BuUOpaHoro OapBHUKa ((pyKCHHY,
METHJIEHOBOTO CHHBOTO Tomo). Ciijl 3BepTaTu yBary Ha Te, 1100 KiHellb MIMEeTKH He
TOpKaBcs Ma3ka. TpuBaiicTh papOyBaHHS — Bl JEKIJIBKOX CeKyH/ 110 1-3 XB.

®apOyBatn Ma3zok QykcuHoMm I[ldeiipdepa neoOximHo 1-2 xB, a JIyKHUM
MeTuiaeHoBUM cuHIM — 3-5 xB. Ilicns 3abapBiieHHs mpenapar MNTPOMHUBAIOTH
BOJIOIIPOBIAHOIO BOJOK [0 3HUKHEHHS CTPYMOUYKIB OapBHUKA, BHCYIIYIOTh
GbIIbTpyBaJbHUM MANEPOM 1 MIKPOCKOMYIOTb.

VY noBcsKAeHHIH MIKpOO10JOriyHIA TPAKTUIll HailyacTille BUKOPUCTOBYIOTHCS
OCHOBH1 OapBHHMKHW: (YKCHH OCHOBHUW, HEUTpaIbHUN YEPBOHUMN, KOHTO YEPBOHHUI
(1ar0oTh 4epBOHE 3a0apBJICHHS), METUJICHOBUW Ta TOJNYiTWHOBHM CHUHIN (TOmyOe,
CUHE), TEHIlIaHBiOJIET, METUJICHOBUM (ioneToBui ((hionaeToBe), XpU30iauH, BE3YBiH
(’KOBTO-KOpUYHEBE), OPHIIbSIHTOBHI 3€JIeHM, MaJaxXiTOBUW 3eJeHuil (3eyeHe) Ta
1HIIII.

HeobOxinHo crexxutH, o0 mija yac ¢papOyBaHHS po3uynuH OapBHHKA HA Ma3Ky HE
mijcuxaB, 1 y pasi morpedu monwBatu HOBI mopiii. [licis 3akinueHHs dapOyBaHHS
npenapat MNpPOMUTH CTPYMEHEM BOJIM [JOTH, JOKM BOJAA, WIO CTIKA€E, CTaHe
6e30apBHOIO. V npasunvno 3agapbosaromy i 0obpe npomumomy npenapami how
3aMUWAEMbCA YUCMUM, a 3agapbosanHumu € nuuie KLmuHu mikpoopeanizmie. I1oTim
npernapaT BUCYIIMTH Ha MOBITpI ab0 OOEpeKHO MPOMOKHYTH (UIBTpYBaIbHUM
nanepoM 1 MiKpOCKOITYBaTH 3 IMEPCIELO.

[Ipu BuCymIyBaHHI Ma3KiB 3a JIOMOMOI'OK0 JIMCTKIB (DUILTPYBAJIBLHOIO Mamnepy
NOTPIOHO KOXKHOT'O pa3y KOPUCTYBATUCS HOBUMH, TaK SK IIPH TTOBTOPHOMY BXKHBaHHI
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nepeHocsIThea 3a0apBiieH] OakTepli 3 OJHOr0 Ma3Ka Ha 1HIIWN, 10 MOXKE MPUBECTU
JI0 HEBIPHUX BUCHOBKIB.
Buzomoenenns d6apenuxie ona npocmozo 3a0apeieHns

@yKCHH OCHOBHMH rOTYIOTh Yy BUIJISIAI KOHIIEHTPOBAHOTO (PEHOJIOBOIO
¢bykcuny Iunsg. Bin ayxe crifikuii, Moxe 30epiraTuch Ha MPOTA31 JEKUIBKOX
MicALiB. Y KOHIIEHTPOBAHOMY BHUIJISIII BXKUBAEThCS JuIne st (apOyBaHs crop i
KUCJIOCTIMKUX OakTepiil. s mpoctoro 3abapBiieHHsI Ta 3a MeTonoM ['pama Horo
PO3BOJIATH AUCTUIHLOBAHOI BONOK0 1:10, OTpUMyrOUM Tak 3BaHUN pO3BEICHUI, a00
BogHuit ¢ykcun Ildeitdepa. lleit po3umH ayke HECTIHKMNA 1 HOro TrOTYIOTh
0e3mocepeIHbO Mepe]l BXKUBAHHSIIM.

Denonosuii hyxcun Luns

OcnosHuiti ¢hykcun 12

Emanon 96° 10 mn

@Denon KpucmaniyHuu Se

I niyepun KLIbKA Kpaneib
Booa oucmunvosana 100 mn

Criouarky ¢GyKCcHH 3 KprcTalaMu (DEHOy 1 TIIIEPUHOM PO3TUPAIOTh Y CTYIIII
JI0 OJHOPIHOI MacH, MOTPOXYy JOJAl0YH CIUPT, MOTIM, BECh 4Yac IMEPEMIlIyIOYH,
JOJMBAIOTh AUCTUILOBaHY BOAY. PO3YMH BUTPUMYIOTH MpH KiMHATHIN TemmepaTypi
npotTaroM 48 roa i GUIBTPYIOTh. 3 HHOI'O MOTIM BUTOTOBJISIIOTh BOAHUM (DYKCHH.

@ykcun letighepa
@yxcun Luns 1 mn
Booa oucmunvosana 9 mn

MerwieHoBUH CcHHIiET a00 MeTW/JIeHOBa CHHbKA. CIOYAaTKy TOTYIOTh
HACUYEHUN CHUPTOBUNM PO3UMH METHJICHOBOI CHHBKM, SKUU ayxe cTidikuil. [Ipu
30epiranHi Horo ¢apOyBajbHI BJACTHMBOCTI, a TaKOX 3JaTHICTh JaBaTH
MeTaxpoMaTH4He 3a0apBJICHHA HYKJIETHOBUX CIOJYK (Hamp. BOTIOTHHOBHUX 3€pEH)
3HAYHO MIJBUIIYETHCS 32 PAXYHOK YTBOPEHHSI a3ypiB.

Hacuuenuii cnupmosuii po3uun mMemunieHo80i CUHbKU
Memunenogoi cunvbKu 102

Emanon 96° 100 mn

[3 maHoro po3umHy roTTYIOTh JY>KHY METUJICHOBY CHHBKY 3a Jlediepom, aky
Jy’Ke MIMPOKO BUKOPUCTOBYIOTH JJIsI TPOCTOTO METOAY 3a0apBiIeHHS.

Memunenosa cunvxa 3a Jleghnepom

Cnupmosuti po3uur MemuieHo80i CUHbKU 30 mn
T'iopoxcuo nampirw, abo kanito 1 % 1 mn
Jlucmunvosana 600a 100 mn
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Boono-cnupmosuii pozuun memunerno8oi cuHbKu
Cnupmosutl po3uun MemuieHo80i CUHbKU 10 mn
Jlucmunvosana 600a 100 mn

Jlyxxna MetusieHOBa cuHbKa 3a Jledaepom, gk 1 11 BOJHO-COIMPTOBHUIA PO3UMH,
MOXYTb J1aBaTH 3a0apBJICHHS P13HOI IHTEHCUBHOCTI1 Y PI3HUX BUJIIB OaKTEpiH.

Jlo mpoctux MeToAiB 3a0apBIEHHS MOKHA BITHECTU 1 HecamugHuil cnocio
byppi. Ilpy HbOMYy 3a paxyHOK Tyl CTBOPIOIOTH TeMHUW (oH, a Oakrepii
3QJIMIIAI0ThCA He3a0apBieHUMH. JJs1 cTaOUIbHUX 1 YITKUX pe3yJbTaTiB HEOOXIAHO
Jy’)K€ PEeTEeNbHO MIrOTYBaTH CYCIEH31l0 Tyiul. BuOuparoTh HaWKpalll COpTH PiIKOI
KUTalChKOI TYII i pO3BOJATS ii JUCTUILOBaHOIO BooK0 1:10. MoxkHa HaTepTH cyxoi
KUTAaWChbKOi Tymll ¥ JoBecTH ii A0 Takoi >k rycrotH. CycneH3ito Tyl JOBro
HEeHTpUPyTryroTh npu 3 TUC 00/xB. BepxHiif map BIACMOKTYIOTh INETKOK 1 B
HAJaBJICHIA Kparii MmiJg IMepciiHUM OO0 €KTHBOM IMEpPEBIpsIOTh ii Ha BIACYTHICTh
rpyOHMX YacTUHOK. SIKIIO CyCHeH3is Xopola, ii HaTATryloTh y TOHKI Kanuisipu no 0,1-
0,2 MJ1, 3aMaK0I0Th 1 CTEPUITI3YIOTh B aBTOKJIABI.

[Ipu mocnigKeHHI Kpario TYIIl 3 Kamuigpa BUYCKAlOTh HAa MPEAMETHE CKJIO,
N00aBISIIOTh KpamesibKy wmartepiany (piauHy 3 CU(UITHYHOI BUPA3KU, KYJIBTYPY
KalcyJabHUX OakTepii, JenTocmip Ta 1H.) 1 PETeIbHO MEePEeMINIyIOTh TMETJEIO.
[nioBaHUM MpPEAMETHUM CKJIOM 31 3pi3aHUMHU KyTaMU IOTYIOTh TOHKHM mpernapat
TaKk caMo, SIK Ma30K KpOBlI, BHUCYLIYIOTh, He (ikcyroTh. I[lpum Mikpockomii Tina
OakTepid, CIHIPOXET, JENTOCHIp BUIJISAAIOTh OUIMMH, YITKO OKpPECIECHUMH Ha
TEMHOMY AUMYacTO-cipoMy ¢oHi. 3amicTh Tyml MokHa Bukopuctatu 2-10 %
PO3UMHU OMaJIOBOIO CHUHBOTO, KOHTO YEpPBOHOr0, HIFPO3MHY, Kojaproiy Ta iH. B
TakoMy pa3i (oH Oyae MaTH 1HIIUKA KOJIp.

Heo0xinHo BpaxoByBaTH, 10 MIKPOOPTraHi3MH B TaKUX Mpenaparax He BOUTI 1
MOXYTh CTAaTH JKEPEIOM 3apakeHHs, AK 1 B Ma3KaX, 00epeXHO (PIKCOBAHHX Y
NOJIyM 1 AJIbHUKA.

Cknaone c¢papoysanna — GdapOyBanHs Oaxrtepii 3a ['pamom. Merton
3alpOMIOHOBAHNN JTaHCHKUM BueHUM [ pamom y 1884 p. 3a um metomom (apOyBaHHS
BCl MIKpOOM TOAUBIIOTECS Ha JBI TPYNH: TPaMIIO3UTHBHI, $KI HaOyBalOTh CHHbO-
¢bioneroBoro Koiabopy, 1 TpaMHEraTHMBHI, SKI BHACHiAOK TOro X (apOyBaHHS
3HE0APBIIOIOTHCA MPU JOJaBaHHI CIIUPTY, a Ipu J0hapOOBYyBaHHI (HYKCHHOM OTpUMY-
I0Th POXKEBUM KOIIP.

BBaxkatoth, 1m0 3maTHICTH OakTepii (dapOyBartucss 3a ['pamom TmoB'szaHa 3
MOJICKYJISIPHOIO OpraHi3alli€ro 1 XIMIYHUM CKJIAJIOM iXHBOI KIITUHHOI 000J0HKU. [Ipote
pe3ynbrartu dapOyBaHHs 3a [ paMoM Tex 3aJIeKaTh 1 BiJI TEXHIKM BUTOTOBJICHHS Ma3Ka (BiH
MOBUHEH OyTH TOHKHMM), BIKY JIOCTI/KYBaHOI KyJIbTYpH 1 TpUBaAJOCTI (hapOyBaHHS.

s apOyBanns 3a ['pamMoM JOIUIBHO HA OJHOMY IMPEIMETHOMY CKJII TTOPSA 3
Ma3KoOM 13 JOCHIPKYBAHOI KYJIBTYpU POOUTH Ma30K 13 BIJOMHUX TI'PaMIO3UTHUBHHUX a0o
rpaMHETaTUBHUX MIKPOOIB (11 KOHTPOJ0). Jlo HAWMOIIMPEHIIHUX TPaMIIO3UTUBHUX
MIKPOOPTaHi3MiB HaJIeKaTh Maibke BCl KyJscTi OakTepii, MOJOYHOKHCHTI OakTepii,
CTIIOPOHOCH1 Oalyim, ApDKIKI Ta Oararo 1HIMMX. J{0 TpaMHEraTMBHMX — a30TO0aKTep,
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OLTOBOKHCHI OakTepii, KUIIKOBA MaluyKa, MPOTEH, 4dyJecHa Majiuyka, CIIPOXETH
TOILIO.

dapOyBanns 3a ['pamom BuKOHYIOTH Tak. Ha 3HeXHpEeHOMY IpeIMETHOMY
CKJIl TPUTOTYBaTH TpPU Ma3Ku 3 PIBHUX KYyIbTyp. Y I[EHTP HAHECTH Ma30K
JOCHIIPKYBAHOTO MIKpOOpraHi3My, JIBOPYY 1 MPaBoOpyd — Ma3Kd KOHTPOJIbHHUX
MIKpOOpPraHi3MiB: TPAMIIO3UTUBHUX 1 TPaMHETAaTHBHUX — KHUIIKOBA Majinyka. Masku
BUCYIIUTU Ha MOBITpi, (IKCyBaTU HaJ MOJyMm'sM mnaibHuka. Ha dikcoBani ma3zku
MOKJIACTH CMYXKY (UIBTPOBAHOIO TMAamepy 1 HaJIUTH PO3YMH KapOOJIOBOIO
rexuianBionery. Masku ¢apoysatu npotsirom 1-2 xB. Ilamip 3 6apBHUKOM 3HSTH 1, HE
MPOMUBAIOYU BOJIOI0, OOpOOIsATH Ma3ok po3zuuHoM Jlrorons mpotsrom 1-2 XxB. 10
NOBHOTO mo4yopHiHHA. [loTiM po3uuH 31uTH, mpenapaT npoMutH Bojgow 1 30 ¢
00pOOJISATH €THIIOBUM CIUPTOM JJIsi 3HEOAPBJICHHS, IJISYOr0 3aHYPUTH MPEIMETHE
CKJIO 2-3 pa3W B CKJSHKY 31 CIUPTOM a00 HAJIWTH CIUPT HA Ma3oK. Y IbOMY pasi
CKJIO 3JIeTKa MOXUTYBATH 1 CIUPT 3MIHIOBATU KijbKa pa3iB. Jlaii mpenapat mpoMHUTH
BOJIOIO 1 JONAaTKOBO 3a0apBUTH BOJHUM PO3YHMHOM (PYKCHHY MNpOTAToM 1-2XB.
®yKkcUH 31UTH, TIpernapaT 3HOBY MPOMUTH BOJOIO, BUCYIIUTH 1 MIKpPOCKOITYBaTH 3
IMepci€ro.

3a mpaBuibHOro (apOyBaHHS TpaMIIO3UTHBHI OakTepii 3a0apBJeHI B CHHBO-
(bi07€TOBHI KOJIIP, TPAMHETaTUBHI — B UEPBOHUMN — KOJIIP QYKCUHY.

Pozuunu ona gpapodyeanns 3a I'pamom:

Kapbonosuii pozuun xpucman (cenyuan- abo memun-) gionemosozo. 1 T
KpHCTaliB (renuuad- abo merun-) ¢iomerosoro, 10 cm® 96 %-ro eTmnmosoro
cnMpry, 5 r deHony po3TupaTh y crynmi, goganots 100 cm® auctunboBaHoi
BOJIH.

Po3unn 30epiratoTh y mocyai 3 TEMHOTO CKJa 3 MPUTEPTOI MPOOKOI0 MpH
KIMHATHINA TeMIiepaTypi He Oijblie 3 MiCAIIiB.

Pozuun Jliozons. 2 T Kanilo HOAUCTOro po3unHsA0Th y 5-10 cm® Boau, noaanTs
| T KpUCTANIYHOTO WOy, 3aJUIIAIOTh HA KiJIbKa TOJAWH JI0 TIOBHOT'O PO3YUHEHHSI
o1y 1 JOBOAATE BOMOKO 00'eM po3uuny g0 300 cm,

Po3unn 30epiratoTe y mocyzai 3 TEMHOTO CKJIa 3 MPUTEPTOI0 MPOOKOI MpU
KIMHATHINA TeMmrepaTypi He Oubiie 3 MiCsIIiB.

@ykcun una. 1 T ocHoBHOTO (hykcuny, 10 mit 96 %-ro ernsioBoro cupry, S5t
(eHoy po3TuparTh y crymnii, gofgadn 100 cM® aucTHIILOBaHOT BOIN.

Po3unn 30epiratoTh y mocyai 3 TEMHOTO CKja 3 MPUTEPTOI0 MPOOKOI MpH
KIMHATHINA TeMrepaTypi He Oiybie 3 MicsIITiB.

[lepen BukopuctanHsMm (ykcuH Lluns po3BOIsATH Yy NUCTHIIHOBAHIA BOAlL B
chiBBigHOIIEHH1 1:9.

Pi3Hi ¢popmu mikpoopranizmis

3a ¢popmMor0 MIKpOOPraHi3MHu NOAUISIIOTh Ha 3 OCHOBHI IPYIH: KYJISCTI (KOKH),
MAJIMYKOBHUIHI, 3BUBUCTI.

3aJiexHO BiJ IJIONMIMHU MOJUTY KIIITHUH 1 XapakTepy iX B3a€MOPO3MIIICHHS cepe/t
KOKIB (PUCYHOK 2.2) BUAUISIOTH:
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KOKOMOAIBHI | MAJTUYKONOAIBHI
POPMU BAKTEPIU
SPHERICAL AND ROD-SHAPED BACTERIA

1. Mikpokoku (Micrococci); 2. Qunnokoku (Diplococci);
3. CtpenTokoku (Streptococci); 4. Tetpakoku (Tetracocci);
5. CapuwuHm (Sarcinae); 6. Cradinokokm (Staphylococci)

1. Ewepnxii (Escherichia coli); 2. KneGcienu (Klebsiellae);
3. Bpyuenu (Brucellae); 4. Bauunu (Bacilli);
5. KopuHeGakrepiil (Corynebacteria); 6. ®ysicdopmHi 6akTepii (Fusobacteria);
7. Knoctpuaii (Clostridia); 8 .lepcuHii (Yersinia); 9. Bibpionu (Vibriones)

Pucynok 2.2 — KokonoziOHi 1 manuukononioHi ¢popmu Oakrepiit

— MIKPOKOKH — MOJILJI B OJHI{ TJIOMIMHI, KIITHHU PO3MIIIYIOTHCS TOOIMHOKO;
— cTa(JIOKOKHU — MO/ B OAHIN MJIOIIMHI, KJIITUHUA YTBOPIOTh HEMPABUJIbHI
CKYITYEHHS Y BUTJISAJII BAHOTPATHOI'O IPOHA;
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— JUIUIOKOKHU — TIOJILT B OJTHIM TUIOIIWHI, KIIITHHU PO3MINTYIOTHCS TIOMIAPHO;

— CTPENTOKOKH — MO/ B OJIHIN MJIOLIMHI, KJIITUHU YTBOPIOTH JAHIIOKKHU PI3HOT
JTOBXKMHH:

— TETPaKOKH — MOJALI Y IBOX B3a€MOINEPNEBAUKYISIPHHX IIIOLIUHAX, KIITHHH
PO3MIIIYIOTBCS Y BUTJISI1 TETPAL;

— CapUMHU — MOAUT Y AEKIIBKOX B3aEMOINEPHNEHIUKYISIPHUX MJIOUIMHAX,
KJIITUHH YTBOPIOIOTH MakeTu 3 8, 16, 32 1 T.11. 0COOUH.

[TanuykoBUAHI MIKPOOPraHi3aMM MalTh LUIIHAPUYHY Qopmy Tuta. KmituHu
BIJIPI3HSIOTHCS OJHA BiJ OJHOI JIOBKHMHOIO, IIJIOIICI0 IOMEPEYHOro IMmepepisy,
CHIBBIJHOIIEHHSIM  LMX  BEJIMYMH, HEPIBHOMIPHUM  MOTOBUIEHHAM. [laHi
MIKPOOPTaHi3MH MOXXYTh PO3MILIYBaTUCS SIK TOOJUHOKO, TaK 1 yTBOPIOBaTH KOPOTKI
YM JOBT1 JIaHIIOTU. [TaMYKOBUIHI MIKPOOPraHi3MHu, SIK1 31aTHI YTBOPIOBATH CIIOPH,
Ha3MBaIOTh OalMiIaMu, a He 37JaTH1 0 CIOPOYTBOPEHHS — OaKTepisMHU.

3BUBHUCTI MIKPOOpPraHi3MHU BIAPI3HSAIOTHCS 3a CTYINEHEM 3ITHYTOCTI KIITHH 1 3a
KUIbKICTIO BUTKIB PUCYHOK 2.3:

— BIOPIOHM - KJIITUHHU MAIOTh BUTJISIT KOMU 200 MiBMICSIIS;
— CIHIPUJIH - KIITUHU MaloTh 4-6 BUTKIB;
— CHIPOXETH - KJIITHHU MafOTh 6-12 BHUTKIB.

B
a — BIOp1OHU; O — CHIPHJIN;, B — CIIIPOXETH

Pucynoxk 2.3 — 3BuBucCTI opMU MIKpOOPraHi3MiB
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2.3 ExcriepuMeHTaIbHA YACTHHA
Mamepianu ma o61a0HaHHA: MIKPOCKOIIH, IMEPCIiHA OJTisl, PO3YUH JJI1 OUUCTKU
00’€KTUBY MIKPOCKOIA, TKaHWHA JJIsI MPOTUPAHHS JiH3 00’€KTHUBY; (DUIbTpyBaIbHUIA
namip; NpeAMETHI CKEJbLIS MIOCKI 1 3 JIYHKOI; MTOKPUBHI CKEJIbIISI; COUPTIBKU; CIPHUKH,
pO3CLT KBaIIeHOi KarmycTl (OripkiB) abo po34YMH JIPIK/PKIB; TMCTUIHOBAaHA BOJA; BOJA 3
BOJIONMU; METHUJICHOBA CUHB; (DYKCHH; CKJISIHI MOCTUKH;, KPUCTAITI3aTOpP.

2.3.1. Bueuumu 6yooey oionoziunozo mikpockona. HaBuntruch KOpHUCTyBaTHCh
OiosoriyHUM MiKpockonoMm. PosrmsHytH TyOyc, OKynsap, 00 ’€KTHB, PEBOJIbBE,
cnpoOyBaTu TMOBEpTaTU OO’ €KTHUBU Yy PEBOJIbBEPl, BHU3HAYUTH, SKA BEIMYUHA
30UIBIIIEHHS Ha 00’€KTHBaX Ta iX YHCJIO alpOKCHUMAIlli, BU3HAYUTH, SKUH 00’ €KTHB
BUKOPHUCTOBYIOTh IS iMepcii, crpoOyBaTH, SIK MpaIoe MiKpo- (JIy’ke 00epekHO) Ta
MaKpOTBUHT, SIK PyXa€ThCsl KOHJICHCOP Ta BIIKPUBAETHCS 1puc-aiadparma.

3amamoBaTé MIKpPOCKOM Ta 3pOOUTH BIAMOBIIHI MO3HAYECHHS.

2.3.2 Ilpucomysanna npenapamy 'po3oasnena kpanaa''.Ha dyucre cyxe
IpEeIMETHE CKJIO HAaHECTH KpaIljMHy PO3COJIy KBAlllEHOI KamycTH 4Yd OripkiB (abo
KpalJIMHY BOJIM, B $IKy JOJIaTH HEBEJIUKY KUIBKICTh JPDKIKIB Ta PO3MIIIATH),
HAKpPUTH TOKPUBHUM CKJIOM. SIKIIO MOCHIIKYBAaTH HETYCTI CYCHEH31i MIKpOOHUX
KJITUH, TO KpalUIMHY BOJM Ha MpEeAMETHE CKJIO MOXXHa He HaHocuTH. Hamgnmmimiok
PIAMHU 3-TiJ MPEIMETHOrO CKja CIiJ BUAAIUTH (QUIBTPYBAJIbHUM IAlIEPOM.
PosrasiHyTu npenapat mij MiKpOCKOIIOM Ta 3aMaJll0BaTH.

2.3.3 Ilpuzomyeannsn npenapamy "eucaua kpanna'. B3atu npeaMeTHe CKIo
3 BUIILTL()OBAHOIO 3arIMOMHOIO0 (JIYHKOIO) Y LIEHTP1 1 3MACTUTH Ba3eJIIHOM Kpai JIyHKH.
Jlaii, Ha 4KCTe MOKPUBHE CKJIO HAHECTH KPAILIMHY PO3COJIY KBAILEHOI KalyCTH 4Yu
oripkiB (abo 1HIIMK AOCHIKYBAaHUN Marepiai), HAKpUTU MPEAMETHUM CKIIOM,
HIBUKO MepeBepHYyTH npenapar. Kpamis moBUHHA BITBHO 3BUCATH, HE TOPKAIOYUCH
KpaiB 1 aHa ayHku. Kpamis ctae repMeTH3oBaHOIO y BOJOTINA Kamepi, IO HaJae
MOKJIUBICTh CIIOCTEpIraTH 3a IpenaparoM HaBiTh JeKUIbKa [JHIB. Po3risuyTu
npenapar mij MiKpOCKOIIOM.

2.3.4 Jlocnioxcenus 3y6H020 Ha1bomy nio mikpockonom. Ha npeameTHe CKiio
HAHECTU KpAIUIMHY BOJIM, MOTIM CIPHMKOM B3ATH HEBEJHMKY KIUJIBKICTh 3yOHOTO
HaJIbOTY, 3MIIIATH 3 KPAIUIMHOIO BOJW 1 BUTOTOBUTH (iKcoBaHWM 3adapOoBaHuii
npernapar (AuMB. TOCHIJOBHICTh BUTOTOBJICHHS (PIKCOBAHMX MpENapariB y KOPOTKHUX
TEOPETUYHUX BIAOMOCTAX). Yepe3 i1MepCiiiHy CHUCTEMY MIKPOCKOMa pPO3TISHYTH
npemnapar. s uporo Ha cyxuil ¢ikcoBaHuil 3adapOoBaHMI Tpemapar HAHOCATH
KparuiiHy 1MepciiiHoi onuBH. BcTaHoBmOIOTH 00'ekTB 90X 1, AUBISIYUCH 300KY,
00epekHO OIMyCKaloTh TyOyC MIKPOCKOMA /10 3aHypeHHs 00'ekTuBa B 0KUBY. CIHIAKYIOTh
3a TUM, 00 (GpoHTaJbHA JIiH3a 00€'KTHBA HE JOTOPKHYIACS A0 MPEIMETHOTO CKJIa.
[loTim, cmocrepirarodyd B OKYJISIp, MAaKpPOTBUHTOM TOBUIHLHO MIJHIMAIOTh TYyOyC 1
¢dokycytorb  00'ektuB. ToHKEe  (POKycyBaHHS  HpPOBOJIATH 32  JOIOMOIOIO
MIKpOMETpUYHOro TBHUHTA. Ilicis 3akiHUYEHHS MOCTKEHHS IMIHIMAIOTh TYyOycC,
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3HIMAIOTh Mpenapar i 00epexHO MPOTHPAIOTh (GPOHTAIBHY JIH3Y O00'€KTHUBA CIIOYATKY
CYyXUM OWHTOM, a IOTIM 3MOYEHHUM Yy PO3UYUHI JJIS1 OUUCTKHU JIH3H.

3amanmoBaTU Ipenapar Ta BHU3HAYUTUH MopdosoriyHi Tunu 3a (Hopmoro
PO3MIISIHYTUX MIKPOOPTraHi3MiB.

2.3.5 focnioycenns mikpognopu myny oooitmu.

Ha npeamMeTHe ckiio HaHECTH KparummHy JOCTIHKYBAHOI PiIIUHH, JOAATH KPATUTUHY
OapBHUKA 1 MPUTOTYBATH Ipenapar 3a METOJUKOIO "po3aaBieHoi Kparui'" (IMB. KOPOTKI
TEOPETUYHI BIIOMOCT1). PO3TIISIHYTH MIKpOOpraHi3My y )KUBOMY CTaHi Ta 3aMaJlfOBaTH 1X
y nabopaTopHuil 3BiT. Buznauutu mopdonoriydi tTumnu 3a GopMOI MIKPOOPraHi3MiB 1
3aMaTIOBaTH 1X y 1a00paTOpHUI KypHAIL.

2.4 BucHoBok: Y MmikpoOionoriuHii sabopaTopii 115 TOCTiKEHb 3aCTOCOBYIOTh

MIKpOCKOTM  TUIy... OCHOBHI METOIM MPUTOTYBaHHS  MpemapariB s
MIKPOCKOITIFOBaHHSI HACTYMHI...3a (OpMOI0 BUAIISAIOTH HACTYMHI MOpPQOIOTiyHI
TUMA MIKPOOPraHi3MiB... Y pO3MNISIHYTUX Mpernaparax CIOCTEpIraliuch Taki

MOPQOJIOTTYHI THTTA MIKPOOPTaHi3MiB. ..

KoHTpospHi nuTanHs
1. SIki OCHOBHI YaCTHHH Ma€ ONTHYHUN MIKPOCKOI? Y 4OMY MOJIATAIOTh IIpaBujia
po6OoTH 3 HUM?
2. Sk BU3HAUUTH OCHOBHI XapaKTEPUCTUKU ONTHIHOTO MiKpOCKoIa?
VY yomy nosnsiratoTh 0COOIMBOCTI TEXHIKU MIKPOCKOITYBaHHS 13
BUKOPUCTAHHSIM CYXUX Ta IMEPCIMHUX 00'€KTUBIB?
[Ilo Take nmpeaMeTHI Ta MOKPUBHI cTek1a? J[Jis 40ro BOHM BUKOPUCTOBYIOTHCS ?
Sk npuroTyBaTu npenapar «po3/iaBieHa Kparis», «BUCSYA Kparisi»?
Sk mpuroTyBaTH (pikCOBaHMI npenapar?
Sxki icHytoTh MeToau papOyBaHHS penapaTiB?
Sx modapOyBaTu mpenapar MpOCTUM METOIOM?
. SIxi GapBHUKHU BUKOPUCTOBYIOTH JJIsI TPOCTOr0 MeToy hapOyBaHHs?
10 SIki OCHOBHI MOP(OJIOTTYHI TUITM MIKPOOPTraHi3MiB BUPI3HIIOTH 32 POpMOI0?

w

©oo~N R

NNabopaTopHa po6oTa Ne 3

IoxuBHI cepenoBuina. IlociB mikpodiopu moBiTpsi, BOAU Ta IPYHTY.
IleperBOopenHst MikpoopranisMmamu cnoJiyk Kapoony
(BUpomyBaHHs OaKTepiil pi3HUX TUIIIB OPOAIHHS)

3.1 Mera: 03Ha{OMUTHCH 3 OCHOBHHMH BUJAMH Ta CIIOCOOAMH MPUTOTYBAHHS
MOXKUBHUX CEPEIOBUIL, OBOJIOJITH METOJUKOIO MOCIBY MIKpO(]JIOpHU MOBITPsI, BOJAU Ta
I'PYHTY, BUPOIIYBaHHS KYJIbTYp OakTepiil pi3HUX TUITIB OPOIIHHS.

3.2 KopoTki TeopeTnuHi BizomMmocTi
[ToxxuBHI cepenoBHIIa HEOOXIAHI JJIs1 HAKOTIMYEHHS, BUALICHHS 1 30€peXKeHHs
MIKPOOPIaHi3MiB, a TAaKOX JJIsl BHUPOIIYBaHHS KYJIbTYpP 3 METOI JOCHIIKEHHS 1X
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OOMIHY pe4YOoBUH ab0 OJEep)KaHHS IIHHUX MPOAYKTIB MeTabomizmy. CepenoBuiie
MOBUHHO BKJIIOYAaTU BCl KOMIIOHEHTH, HEOOXiIHI Uil KOHCTPYKTHBHHX 1
CHEePreTMYHUX TpoLeciB KiIiTuHU — kepena KapOony, [iaporeny, Okcureny,
MIHEpaJibHI €JEMEHTH Ta MIKPOEIEMEHTU. Y  MIKPOOIOJOrIuHIA MpaKTHIIi
BUKOPUCTOBYIOTb Pi3HI MOKUBHI cepeIOBUIIA (K PIIKI TaK 1 TBEPL).

3a cknadom TOXUBHI CEpeOBUINA MOAUIAIOTECA HA MPUPOAHI (HATypalbHi),
MITY4YHI Ta CHHTETUYHI.

HarypanbHi cepegoBuiia roTyroTh 13 NPOAYKTIB TBAPUHHOTO a00 POCIMHHOTO
MOXOKEHHS (HaNpUKIal, MMAaTKH KapTOIJI, MOPKBH, M'ICHa BOJA, TiJIpOJIi30BaHE
MOJIOKO, COJIO[0OBE CYCJIO, APKIKOBA BOAA Ta iH.). IX BHKOPUCTOBYIOTH MJIs
BUPOINIYBaHHSI MIKPOOpPraHi3MiB, HArpoMa/KeHHS Oiomacu, 30epiraHHs YUCTUX
KYJBTYD, ajieé BOHU MaJIO MiAXOAATh I BUBYCHHS (i310J10Tii 0OMIHY pEUOBHH.

[ITy4yHi cepenoBUIa CKJIAIAIOTHCS 3 PI3HUX XIMIYHUX PEUOBHUH 13 J10JaBaHHSIM
OPUPOJHUX MPOAYKTIB HEBU3HAYEHOro ckjaay. Jlo Takux cepeqoBUI] HajeKaTb
M'ICO-TICNTOHHUIN OyJIbHOH, M'ICO-TIENTOHHUIN >KEeJIaTHH, OO0O0OBO-TIENTOHHUM arap
TOIIIO.

Jlo ckyiay CHHTETUYHUX CEPENIOBUINl BXOASITh TOYHO BKa3aHl KOHIIEHTpAIlii
NEBHUX OPraHIYHUX a00 HEOpPraHIYHUX XIMIYHHUX CHOJYK (aMIHOKHCIIOT, IYKPIB,
MiHEpaJdbHUX coJiel, BiTamiHiB). Hanpuknan, cepenoBuiie Pigep 1 BUpOIyBaHHS
IpiKIKiB, cepenosume Yameka s rpubiB Ta iH. IX BHUKOPUCTOBYIOTH JJIA
JOCIIPKeHHsI OOMIHY PEUOBUH, BHUSBIIEHHS 3aKOHOMIPHOCTEH POCTY 4HM O10CHHTE3Y
AKUX-HEOYIb META0OJIITIB Ta iH.

3a npusnavenHsm  PO3PI3HAIOTH  yHIBEpCajbHI, CEJIEKTUBHI Ta JU-
depeHiianbHO-IIarHOCTUYHI ~ cepenoBuiia. Jlo  yHIBepcalbHMX  HaJjieXaTh
CepeloBHINa, CIOPUITIUBI JUisl pOCTy OaraTbOoX BHUIIB  MIKpOOpPTaHI3MiB
(M'ssconentonnuii Oyneiton (MIIB), Heoxmenene nuBHe cycio Ta iH.). CeleKkTUBHI,
a0o BUOIPKOBI, cepeioBHIla 3a0€3MeUyI0Th PO3BUTOK JIMIIIE MIEBHUX MIKPOOPTaHi3MiB
Yyu Trpyn crnopiiHeHuX BuIiB. JudepeHuianbHO-A1arHOCTUYHI, a00 I1HAMKATOPHI,
CEpelloBUIa BUKOPUCTOBYIOTH JUJIsl JTU(EPEHIIIOBAHHS BHUJAIB MIKPOOPraHi3MiB
(Hampuknaa, cepenoBuine EHIO, BHKOPUCTOBYIOTH IS BH3HAYEHHSI KUIbKOCTI
baxkmepitl epynu KUWKOBUX NATUYOK, Ta 1H.).

3a koncucmenyiclo TOXUBHI CcepelloBHIlla OyBalOTh IMIUIBHUMHU, PIAKUMHU 1
cunkuMu. Pigki cepemoBWIla 3acTOCOBYIOTh JUIS HarpoMaJDKEHHs Oiomacu
MIKpOOpraHi3MiB, JOCHIIKEHHS iX (i31010r0-010XiMIYHMX BIACTHUBOCTEH, pialie —
JUTs 30€piranHs, MUIbHI — JJISE BUAUICHHS YUCTUX KYJIBTYP, OJCP>KaHHS 13071bOBAHUX
KOJIOHIH, 30epiraHHsl YUCTUX KYJIbTYp y My3esx Ta iH. Cumki cepenoBuina (BUCiBKH,
MIIOHO, OYPSKOBUHM JKOM, MaKyxa Ta iH.) BUKOPHUCTOBYIOTh JUIS 30epiraHHs AESKUX
BU/IIB MIKPOOPTaHi3MiB Ta iX CIOp, MIPUTOTYBAHHS MOCIBHOI'O MaTepiay.

Jlng opepkaHHsS ILUJIBHUX CEPENOBUIL BUKOPUCTOBYIOTH arap, >KeJIaTuH 1
KPEMHEKHUCIIUNA refib. Arap — CKJIaJHUN Mojiicaxapu, Horo 100yBarOTh 13 MOPCHKHUX
BOJIOPOCTEN HIJISXOM €KCTPAaKIli M yac KuM'aTiHHsA. ['oToBuUil arap — 11e MOpoIoK,
MJIACTUHKM a00 cTeOenblis  CBITJIO-XOBTOTO KOJKOPY. Y BOAl HaOpskae,
PO3M'SIKIIYETHCA W YTBOPIOE I'efib, 110 MIaBUThCsA npu Temmneparypi 100 °C 1 3acturae
npu 40 °C. Jlo cepenoBuin nogaroth 1,5-3 % arapy.
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Kenatun — OUIOK, SIKUM OAEPKYIOTh BHUBAPIOBAHHSIM KICTOK, XpSIIIB,
CYyXOXXWJIb TBapuH. JKelaTHHOBUHM TeNb IUIaBUTHCS Mpu Temmeparypi 22-26,5 °C,
3aJIeKHO BiJl HOrO KOHIEHTpAIIIl B CEpeJOBUIIII.

KpemHekucmii reiis (CHliKaresb) roTylOTh 3MilryBaHHsAM piBHUX 00'emiB HCI
i pizkoro ckia (NaxSiO2 a6o K>SiOs).

[ToxxuBHI cepemoBuIla MalTh Oyrh 30ajlaHCOBaHI 3a CBOIM CKJIAOM,
130TOHIYHI 32 KOHLIEHTPALIE€I0 POZUMHHUX PEYOBUH, MOBUHHI MAaTH ONTUMAJIbHY JJIsI
pPOCTY MEBHOTO MIKpOOpraHizmy peakiito cepenonuina (pH) i B'I3KiCTb.

Ipucomyeannsa nosxcueHux cepeoosuuw. JInsi TPUTOTYBAHHS ITOKHUBHUX
CEpeNOBUIl] BUKOPUCTOBYIOTh YUCTUH MOCYJ, 110 HE MICTUTh CTOPOHHIX PEYOBUH.
Kpamie kopuctyBatucs CKISHUM mocyaoM (KoiaOu, (uiakoHuW, CKISHKH, MaTpall,
npoOipku 1 T.7.). HoBuli ckistHU# 1ocya MUIOTH 1 3aHYprotoTh Ha 8-10 rox y 1-2 %-i
PO3YMH XJOPUAHOI a00 Cynb(aTHOI KHUCIOTH, a00 KUM'ATATH Yy MIAKUCICHIA BOI,
HOTIM PETENIbHO MPOMNOJICKYIOTh CIIOYaTKy MPOTOYHOIO BOJOMNPOBIJHOIO, MOTIM 3
JTMCTUJIHLOBAHOIO BOOI0 1 cymiaTh. BukopucraHuit mocya MHUIOTh HopKamu ado
IIiITKAMH B TEIUIiH BOJI, 3aCTOCOBYIOUHM KaJIBIIMHOBAHY COJlY, MHJIbHHA PO3YHH,
HaIBpiJIKe MUJIO @00 CHHTETUYHI MUIOY1 3aC00U, MPOMOIICKYIOTh CIIOYaTKY MPOTOY -
HOIO BOJIONTPOBIHOO, MOTIM JHUCTUILOBAHOIO BOMOK0. Jlyxke 3a0pynHeHui mocyy i3
3aJIMIIKAMHU KUPY OOpOOJISIIOTH XPOMOBOIO CYMIIIIIO 1 PETEIbHO MPOMHUBAIOTH
Bonoto. Cymare mocya npd KIMHATHIA Temmeparypi abo B CymuibHINM madi,
3aKpUBaIOTh BATSHUMH MPOOKAMHU 3 TMANepOBHUMHU KOBIAYKaMU 1 30€piraroTh y
3aXMIIEHOMY BiJ MUY MICIII.

Pinki moxxuBH1 cepenoBuilia GUIBTPYIOTH Yepe3 ManepoBuil abo MOJOTHSHUMN
GUIbTp 1 pO3JMBAIOTH y MPOOIPKM 3a JOMOMOIOI JIHOK 3 KOPOTKOI T'YMOBOIO
TpyOKoOIO, 3aTHCKaueM Mopy 1 CKISHHUM HAaKOHEYHUKOM. [l YIIIJTBHEHHS PIIKUX
CEpeNoBUI BHOCATH MOTPIOHY KUIBKICTh arapy 1 HarpiBarOTh y KHUIUISIYiM BOASHIN
0aHi 10 MOBHOro po3urHEHHs. Po3muiaBieHi arapu3oBaHi cepeoBHIla (QUIBTPYIOTH
yepe3 BaTHO-MapJieBl MIIBTPH 1 PO3NMBAIOTH 3a JOMOMOI'OK0 METAJIEBUX JIHOK IS
rapstaoro GinpTpyBaHHs. [ ofep:kaHHS CKOILIEHOTO arapy MnpoOipKy 3amOBHIOIOTH
Ha 1/2 BucoTwh, 3amoBHEHHs Yamok — Ha 2/3 (Kpaimie BHKOPHCTOBYBATH MPOOipKH
BEJIUKOT0 00'eMY), TIOTIM CTEPUITI3YIOTh.

MoskHa He pOo3JIMBaTHU y MPOOIPKHU, a CTEPUII3ZYBATH CEPEOBUIIE B KOIOAX.
[TpoGipku 1 KoiOU Tepes CTEPUII3AIIEI 3aKPUBAIOTh BaTIHHUMHU TpoOkamu. Ilicis
cTepuiizaimii TpOOIpKM IS CKOIICHOrO arapy BCTAHOBIIOIOTh Yy MOXHIOMY
MOJIOXKEHHI 1 3aNumiaroTh JJs 3acturaHHsa. CepeloBUIE Mae HE JOXOAUTU 10
BaTSIHOI MPOOKH Ha 5-6 cM.

KenaTuH, 110 10JA€THCS B PIAKI CEPEIOBUINA, 3ATHUIIAIOTH JJI HAOPSKAHHS Ha
10-15 xB, noTiM HarpiBarOTh y BOASHINA OaHi 10 TOBHOTO PO3YMHEHHS.

30epiraoTh CTEpUJIbHI TOXKHBHI CEPEIOBHINA y IPOXOJIOJHOMY, MOMIPHO
CyXOMYy MPUMIIIEHH], Y WIIJIbHO 3aKpUTUX Inadax, 3axuIIeHUX BiJ A1l CBITJIA 1
BUCUXAHHSA. Y CHUpUX MPUMILIEHHSAX BaTAHI NPOOKM BOUPAIOTH BOJIOTY, IO
OPUBOAUTE 10 PO3BUTKY MilleMialbHUX TPUOiIB, IO 3rOJAOM MOXYTh MOTPANUTU
BCcepeauHy Koj0 1 mpobipok. Ha koxkHY K0J0y 13 CepelloBHIINEM MNPUKPIILIIOOTH
ETUKETKH 31 CKJIaJIoM (200 Ha3BOI0) 1 1aTO0 MPUTOTYBAHHS.
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Ilpuknaou npuzomyeanns cepeoosuuy:

Ilpucomyesanns m'sco-nenmonnozo azapy (MIIA).

Cnoyatky TrOTYIOTh M'sico-nmentoHHuid Oynbiton (MIIB). [ns mworo
BUKOPUCTOBYIOTh SIIOBUYWHY, TOBHICTIO OYMINEHY BijJ KICTOK, IUIIBOK Ta JXHUPY.
M'sco npiGHO Hapi3arTh ab0 MPOITYCKAIOTh Yepe3 M'ICOpYyOKYy, 3aJIUBAIOTh BOIOKO
(Ha 200 r m'sca — 400 r BoAM) 1 3aJIMIIAIOTh HACTOIOBATHCS HA XOJIOAI MPOTITOM
nobu. OnepxaHuUW HACTIM KUIM'ATSATH O OCBITJIEHHS OYyNbHOHY, BiA(UILTPOBYIOTH
gyepe3 ynucTy Bary abo mapmro. Jlami 3 po3paxyHky Ha 1 1 ¢imeTpaTy n0AarTh 5 T
NaCl, 10 r menirony ta 2 r arap-arapy. CyMill HarpiBalTh IO IIOBHOTO PO3YMHEHHS
arap-arapy. [lenTonu — 11e cyMil nojginenTu1iB (IPOYKTiB HEMOBHOI'O PO3KIadaHHs
OUIKYy) 3 IEBHUM BMICTOM BUIBHUX aMiHOKHCIIOT, (D€pMEHTIB, HYKJETHOBUX KHCJIOT i
JNIEIKAX BITaMI1HIB.

Arap-arap — 1€ CKJIQJHUN TMOJNIcaXapull, SIKHH OJEPKYIOTh 13 YEpBOHHUX
BogopocTeil. BiH 3pydyHuit TUM, 1110 OUTBIIICTh MIKPOOPTaHi3MiB HE BUKOPUCTOBYIOTH
HOro SIK TIO’KWBHE CEPEIOBUIIE. Y BOJI arap-arap YTBOPIOE T€lli, K1 3PiAKYIOThCS TIPH
100 °C, a tBepauyrs npu 40°C. Tomy Ha arapu3oBaHUX CEpEJIOBHUINAX MOXKHA
KYJIbTUBYBAaTH MIKPOOPIraHi3MU MPU ONTUMAJILHO MPUAATHIN IJIS iX POCTY TeMIeparypi.
MIIA e yHiBepcalbHUM HIIJILHUM CEPEIOBUIIIEM.

llpuecomyeanns cepedosuwa Enoo (3 cyxoeo). 50 r cyxoro cepenoBuia Exmo
nomimarTs B konbdy 3 1000 cm® aucTuiaboBaHoi BoAM i po3MinnyroTh. Kum'atats Ha
cinabKkoMy BOTHI O NOBHOIO pO3IUIABJIEHHS arapy (MokHa Ha BOASHIA OaHi).
OiIBTPYIOTH 1 3HOBY JOBOAATH 10 KHUMIHHA. OXOJOIKYIOTh, PO3JIMBAIOTH B
crepwibHi vamku [lerpi, micns 3acturanHs miacymyroTs. CepenoBuniie Engo mae
OyTH CBIKOMPUTOTOBJICHUM.

Cepenosuiile EHI0 BUKOPUCTOBYIOTH JJIsi BU3HAYEHHS KUIBKOCTI Oakmepii
2PYnU KUWKOBUX NATUUOK.

Ilpucomysanns cepedosuwa Cabypo. 40 r rmoko3u, 10 r menrony, 18 r arapy
noGasnsaote g0 1 am® puctunabosaHoi Bopu. CyMiml MigirpiBaroTh, IEPiOAUYHO
MOMIIIYIOTh JO PO3IJIABJIEHHS CKJIQJ0BUX YAaCTUH, OXOJO/KYIOTh 10 50 °C,
BcTaHoBMIOIOTH pH 5,6+0,2, po3nmuBarots B kKoi0u 1 ctepunizytoTs ipu 121 °C 15 xB.

BukopucToByIOTh /1711 BU3BHAUEHHSI KUIBKOCTI NIiCHABUX 2pUDI8 | OPIdHCOHCIB.

Cepenonuiie 30epiratots mpu Temieparypi 2-6 °C He 6ibme 14 nid.

Cepeoosuwe Keccnep (3 nakmoszoio) — no 1000 cm® muthOT Bogm goxatu 50
cm® xoBui HaTMBHOI (0€3 KOHCEPBAHTIB) CilIbCHKOrOCHOAAPCHKUX TBapMH i 10 T
nentony. Cymim kum'stutu (20 -30) XBHJIMH Ha BOJSHIM OaHi NMpU NepeMilllyBaHHI,
biapTpyBaTH Yepe3 BaTHO-MapiieBui (GinbTp, MOTIM modaTu 2,5 T nakTo3u. JloBectu
00’em cymimmi Bogoro g0 1000 cm®, BcranosuTH peakuito cepeposuma pH (7,4-7,6),
mogatd 2 cM® po3YMHY KPUCTAIuHOro ()ioJeToBOro 3 MacoBOI 4YacTKow 1 %,
po3IuTH y Tpobipku no 5 cm®, 3akmactu nomnasku. Crepunisysatu (10-15) XBumH
3a Temneparypu (121 +1)°C.

Cyxe cepenosuie Keccnep. IlinroroBky cepeaoBuina Jist MOCiBY MPOBOAUTH
3TiJTHO 3 TPOIMCOM Ha €TUKETIlI, BHKOPUCTOBYBATH 3 TTOTIABKAMH.

CepenoBuina st BUSIBIICHHS OaKTepiil TPyNU KAIMTKOBUX MAJTHYOK.
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Cepeoosuwe Kooa (3 cyxoeo). 43 r cyxoro cepenosuina Koga perenbHO
po3MimyroTh B k05101 3 1000 cM® 3 aucTMIILOBaHOI XOJIOMHOI BOAM, HArPiBarOTh HA
c1abKoMy BOTHI J10 KUITIHHS 1 KUM'SITATH Big 2 XB 10 3 XB, BCTaHOBIOIOTH pH 7,5 -
8,0. CepenoBuIe pO3JIMBAIOTh B CTEPUIIbHI MPOOIPKU 3 IOMIaBKaMu 1o 9 cm?,
J0JJaATKOBa CTepuJIizalis He moTpiOHa. ['0ToBe cepenoBuie Mae CUHBO-(D10JIETOBHI
KOJIp.

BukopucroByeTbcss  TIIBKM  CBIXKONPUTOTOBIEHE  cepepoBumie  Kopa.
3aCTOCOBYIOTH JIUI BUSIBJICHHS OaKTepiil TPy KUITKOBUX TMATHYOK.

Buznauenna pH noycusnux cepedosuwy. Jlns  BusHaueHHs pH

BUKOPUCTOBYIOThH noTeHuioMerpu (pH-meTpu nabopatophi) pizHux mapok: pH-121,
pH-340, pH-150M, 5B-74 Tta iH.

Cmepunizauia nosxcusnux cepedosuui. Cmepunizayicio, ab0 3HEIUTI THECHHSIM,
HA3WBAIOTh TIOBHE 3HUINECHHS BETETATUBHUX KIITUH Ta iXHIX CHOp y OyIb-SIKOMY
Marepiajgi — MOXKUBHOMY CEPEIOBHIII, MOCY i, IHCTpYMEeHTaxX Ta iH. Bubip crmocody
cTepuJlizallii 3ajieXXUTh BiJ BJIACTHUBOCTEH 00'ekTa, 10 crepuiizyerhes. g cre-
pui3ailii MoHa 3aCTOCOBYBATH TaKi MPUMOMH.

Asemoknasysanns — cTepuiizallisi B aBTOKJIaBaX HACHYCHOIO Maporo MiJ] TUCKOM
0,05 -0,2 MIla.

Cmepunizayia meKky4yor0 napor — BUKOPUCTOBYETHCSA ISl 3HETUIITHEHHS
MOKUBHUX CEPEIOBUII, SIKI 3MIHIOIOTH CBIM CKJIAJ 1 BJIACTHUBOCTI MpPH TeMIepaTypi
nonan 100 °C. Cyrte ii moJyisirae B HarpiBaHHI IOXHBHOTO CEpeNOBHUINA IPHU
temneparypi 100 °C tpuui mo 30 xB mporsirom Tpbhox 1i0. Koporkouache
NpPOrpiBaHHS  CEpelOBUINA  KHUMI'TIHHSAM  3HUIIYE  BETE€TaTHBHI  KJIITUHHU
MIKpPOOpPraHi3miB. BuUTpuUMyBaHHS CepeoBUI MNPOTArOM J00M TpU KIMHATHIN
Temneparypi abo B Tepmocrtari npu Temneparypi 30 °C nmae 3Mory mpopocTu
KUTTE3NATHUM cIiopaM. BereraTuBHI KIITHUHH, Kl YTBOPIOIOTHCS 3 TEPMOCTIMKUX
CHOp, TUHYTh IPU NOBTOPHOMY KHUII'TIHHI.

JpoGoBy cTepuitizallito MOKMBHUX CEPEIOBHII MPOBOATH B anapari Koxa a6o
B aBTOKJAaBl 3 3aKpUTOIO, ajie HE 3arBUHYCHOI0 KPHUIIKOIW. TOMy IO HarpiBaHHS
BEJlyTh y Mapax KUIJIAYOi BOJIU, CIOCIO HA3UBAIOTh CTEPUIIIZAII€I0 TEKYUO0 Maporo.
JpoGoBili crepuiizallii MiagalTh CEPEIOBHINA, 0 CKJIATY SKHUX BXOASATH IYKDH,
06araToaTOMHI CIIUPTH, JKEJIaTHH.

Cmepunizayisa wisaxom nepepusuacmozo HazpieanHsi Oyjia 3alpoOIOHOBaHA
aHrmichbkuM  (pizukom JIxxoHom TuHmanem 1 oxepkajla Ha3BY mMUHOALI3AYIL.
Cepenosuia, o HEOOEPHEHO 3MIHIOIOTHCS TIPH KUII'ATIHHI, 00EPEKHO TTPOrPiBAIOThH
npu HU K41 Temneparypi: npu 60-80 °C — Brnpomosx 5 ni6 nigpsa nmo 30-60 xB abo
npu 56- 58 °C — Bapoaosx 6-7 110, y nepury 100y — 2 roj, y HacTynHi — 1o 1 rof.
TemnepaTrypHy 00poOKy cepeloBHUIl BeAyTh y BOAsAHIA ©OaHli abo B
yIbTPATepPMOCTaTi, Jie¢ TeMIepaTrypa aBTOMAaTHYHO MIATPUMYETHCS HAa BU3HAUCHOMY
piBHI 3a JOMOMOIOI CIEIiadbHOTO MPUCTPOIO. Y TPOMIKKAX MIX HarpiBamu
CepeoBHUIla BUTPUMYIOTH y 3BU4aitHoMy Tepmoctari nmpu 30 °C.

Ilacmepusayis, abo nenosHa cmepunizayis — TpA3HA4YEHA JUIA 3HUIICHHS
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MEPEBAKHO ACHOPOr€HHUX MIKPOOPraHi3MiB OJHOPA30BUM IMPOrPIBaHHAM IIpU
temreparypi 60-75 °C Boponosxk 20-30 xB abo npu temmneparypi 80 °C BIpoaoBK
10-15 xB. Ilacrepu3zanii miasAraroTh NPOAYKTH 1 CEpeIOBUIIA, K1 M 1€ O1IbII
BUCOKHMX TEMIIEpaTyp 3a3HAIOTh TIMOOKUX 3MiH, BTPAdyarOTh SKOCTI Ta MOXXHBHY
IIHHICTE.

Cmepunizayia @inempysanuam, abo xonoona cmepunizayis. Crepuiizariio
PIIKUX MOXKUBHUX CEPEOBUIL, SIKI HE BUTPUMYIOTh HaBITh HE3HAYHOI'O HArpiBaHHS,
MPOBOJIATH 32 JIONMOMOIOI0 CHelladbHUX ApiOHOMOPUCTUX OakTepiadbHUX (QUILTPIB
(a3bectoBux (inbTpiB 3eifTiia, MEMOpPAaHHUX HITPOLEIIONO3HUX (PINBTPIB 1 Kepa-
MIYHUX CBi4OK). Ha OakrepianbHuX (iabTpax 3aTPUMYIOThCS MEXaHIUHI 3BaKeH1
JOMIIIKH, Y TOMY YUCHI 1 KJIITHHU MIKpOOpraHi3miB. BUHSTKHM CTaHOBISATH BIpycH 1
daru. OiabTPyBaHHIO MiATAIOTh CEPEJAOBHINA 3 OlJIKaMu, AHTHOI10THUKAMU,
BiTaMIHaMH, JICTKUMHU PEYOBHHAMU, KYJIbTYpaJIbHI PIIMHU 3 METOIO 3BIJIbHEHHS BiJl
KJIITUH 1 30€pex’eHHs BCIX MPOAYKTIB MeTa0O0Mi13My B HE3MIHHOMY BUTJIsiAL. DiabTpu
BUTOTOBJIAIOTh 3 TO3UTHUBHO 3aps/PKEHUX MarepiaiiB. ToMy Ha cTiHKax (UIbTPIB
BUHHUKA€ BIANOBITHUA TO3UTUBHUMA 3apsja. YHACTIAOK TOro, IO OUIBIIICTh
MIKPOOPraHi3MiB y BOJHUX pPO3UMHAX HECE Ha MOBEPXHI HEraTUBHHUU 3apsjl, MpuU
bipTpallii Mae Miciie He TUIBKA MEXaHIuHa 3aTpUMKa KJIITHH, ajie ¥ 1X ajacopOIris.

Po3znue cepeodosuwa y uwawxu Ilempi

TBepae mOXUBHE CepeOBUILE pO3IUIABISAIOTH Ha BOJAHIA OaHi Ta
oxonomxyoTb g0 50 °C. CrepunbHi vamku IleTpi BHCTaBIsIOTH Ha pIBHY
noBepxHi0. Ha criupTiBii 00manttooTh OTBIp KOJIOU 3 cepeoBUIIIEM, BUHMAIOTh MTPOOKY.
Bigkputy konly TpuMarOTh B HAXHJIEHOMY IOJIOKEHHI TOPJIOBHMHOIO B OIK MOJIYM'S.
[linnimaroTe kpumky uvamku Iletpi 3 ogHoro 6o0ky (Takox B OiK momym's) 1
HanMMBaOTh 15-20Ma cepenoBuIla, sIKE PIBHOMIPHO PO3MOAUISIIOTH MO BCI MOBEPXHI
YalKky. 3aKpUBAIOTh YalIKy 1 JAIOTh Yac CepeloBUIY 3acTUTHYTU. [IpoOKy 0OnamoTh
B [IOJIyM'T CIIUPTIBKY 1 3aKPUBAIOTH KOJIOY.

Po3nue cepeoosuwa y npooipku

Arapu3oBaHi CepelOBHUINA YacTO PO3JHMBAIOTh Yy MPOOIPKH U1 OACp>KaHHS
arapoBOTO CTOBITYHMKA a00 CKOIIIEHOI MOBEPXHI (KOCSYIOK).

Konby 3 cepemoBuiiieM OepyTh B IpaBy PYKY, a CTEPHILHY MPOOIPKYy, B SKY
HAJIMBAIOTh cepefoBuIle, B JdiBy. [loTiM Mi3uHIIEM JiBOi pyKH BHHMAIOTh MPOOKY 3
KOJOW 3 CepeloBUINEM, a MI3UHIEM MpaBoi pyku — MOpoOKy 3 mpoOipku. B 3o0Hi
CTEPHJILHOCTI TIPOBOJSTH PO3JMB. B mpoOIpKM cepenoBHUIle HANMBAIOTH IIAPOM HE
OubInie, HixK Ha 1/3 poOipKHw.

Jlnss  onxepkaHHS arapoBOr0 CTOBMNYMKA NPOOIpKYy 3ajJUIIAOTh Yy
BEPTUKAJIHHOMY TIOJIOXKEHHI, a JJIsl OJIep>KaHHS KOCOTO arapy — MHpoOipKy 3
CepeIOBUIIIEM BUCTABIISIIOTH Y HAXUJICHOMY CTaHI.

3aBganHsa gaHoi  JabopaTopHoi pOOOTHM  TMOB'I3aHI 3  BU3HAYCHHSIM
MIKPOOPraHi3MiB — OJHOTO 3 T[IOKa3HMKIB HEHIKIJJIMBOCTI HABKOJMIIHbOTO
cepeloBHIa AK MJi JIOJWHM, TaK 1 JJi1 BU3HAYEHHS YMOB 30€epiraHHs Xap4yoBUX
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POJYKTIB.

['irienictu, 3 oAHOro OOKY, BHM3HAYaIOTh ONTHUMaJbHI YMOBHM 30BHILIHHOTO
CepeloBUIa I KUTTEASUIBHOCTI JIOJWHU, a 3 1HIIOTO OOKYy — pPO3pOOJIAIOTH
cnocoOu OOMEXEHHs WIKIAJIMBOrO BIUIMBY CEpPEOBUIIA Ha OpraHisMm, TOOTO
pPO3pOOJISIIOTh  TITIEHIYHI HOPMATUBH, WI0 PErJaMeHTYIOTh (I3W4HI YMOBHU
CepeI0BUIIA, a TAKOXK BMICT Y HUX XIMIYHUX PEYOBHUH 1 MIKpOOPTaHi3MiB.

Y umif  nmaGopatopHiii  poOOTI  NPOMOHYETHCS  BU3HAYUTHU  KUIBKICTh
MIKPOOPraHi3MiB y MOBITPi, IPYHTI, MUTHIM BOJI 1 HA MOBEPXHI CTOJIB, CTIH (J1a00-
paTopii 1 BApOOHUYUX MPUMIIIEHB), TPUIIAIiB, IHBEHTAPIO 1 T.1I.

3.3 ExkcnepuMeHTA/IbHA YACTHHA

Mamepianu ma oénadnanna: M'SICO-NIENITOHHUN arap, cepeaosuie EnHpo,
cepenosuiie CalOypo, crepwibHi yamku [lerpi, miuuTka, BoAsHa OaHs, TEPMOCTAT,
CTEpHJIbHI MINETKH, CTEPUJIbHI IUIAIIKU JJs BigOOpy mpoOu BOAM, BaTHO-MapJlieBi
NpOOKU JUIs IUIAIIOK Ta Koib, konou ob6'emom 200-250 cm®, 10% pos3umH LyKpYy,
JOpDKIDKI, YKMcTa HeouwlneHa Oynb0a, Kpelga, MUBO, €THJIOBUH CIUPT, MOJIOKO,
cre0Jia JIbOHY, TPYHT.

Sk BXKe 3a3HAYAJOCh IS BUAIJICHHS MIKPOOPTaHI3MIB 3 BHUPOOHUYHX 1
NPUPOJHUX CYOCTpaTiB, MIATPUMKH B aKTHBHOMY CTaHI YUCTUX KYJIBTYD,
MPUTOTYBaHHS KYJbTYp 3 METOI Tepenadi y BUPOOHHUIITBO 1 T.I. y JIaOOpaTOpHiN
MPAKTULIl KOPUCTYIOThCA METOJIaMH TMOCIBY Ta nepeciBy. [locieom, abo inokynayiero,
HA3MBAEThCS BHECEHHS MIKpOOHOTO Marepialdy B CTePUJIbHE MOXKHUBHE CEPEIOBUIIIE.
Ilepecie — 1ie TIEpEHECEHHs BUPOIICHOI HA IMOXWBHOMY CEPEIOBUII KYIbTYpHU
MIKPOOPraHi3MiB Ha 1HILIE€ CTEPUIIbHE MTOXKUBHE CEPEIOBUIIIC.

[TociB Ha winvui cepedosuwa. I10CiBU METIECI0 HA CKOIIEHOMY arapu30BaHOMY
CEPEeNOBUII POOJIATH 3UI3aromnoiOHUM IITPUXOM, BUILHO KOB3aIOUHM TETJCI0 IO
MOBEPXHI IIJIBHOTO CEPEeJOBHINA BiJ OJAHOTO Kparo mpobipku (damku [lerpi) mo
1HIIOr0; 200 MPSMOI0 PUCKOIO, ISl LIbOTO METJICI0 MPOBOAITH MPSIMY JIIHIIO 3HU3Y
JIOTOPH TIOCEPEANHI MOBEPXHI MOXKUBHOTO CEpeloBHINa abo CYIIJIILHUM IOCIiBOM,
po3THpaoud MaTepian oO0epeKHUMH KPYrOBHMH pyXaMH TIO0 BCili TOBEpXHi
cepeoBULIA.

Ilocie y uawxu Ilempi pooname y makuil cnocif: IIIIIBHE TOXHBHE
cepenoBHINe y Mpodipkax abo koibax po3IUIABISIOTh Y KHUIUISYIN BOASHINA OaHi,
0x010/KYI0Th 10 48-50 °C 1, JOTPUMYIOUNCH MPaBWI CTEPUIILHOCTI, PO3JIUBAIOTH
piBHUM 1m1apoM ToBIEHOIO 10-15 MM y cTepwibHI Yamiku (CTEpUIIbHI, 3arOPHYTI Y
nanip gamku [lerpi, orpumaru y mabopanta). [Ipy 11boMy KpHIIIKY YaIlIK{ BiJIKPUBATH
skHaliMeHIle. BepxHio wacTtuHy konOou abo mnpobipku 3 MIIA npu posnuBaHHI
00MaJIMTH HaJ TOMYM'SSIM CIIUPTIBKU. J[JIs1 ofepikaHHsT piBHOMIPHOTO IIApy CEpeIoBHUIIA
YAk PO3MICTUTH Ha TOPU3OHTANBHIA TOBEPXHI 1 MEpPeMIllyBaTH IO CTOJIY
KOJIOBUMU PYXaMU JI0 3aCTUTAHHS CEPEJIOBUIIIA.

3acturie cepeloBUINE MOKHA 3Jerka miacymutu B TepmocTari. Ilocis
poOIATh CKISTHUM TmatesieM [[purambckoro abo METNe0 y BUTISAL TapalelbHUX
a00 3Ur3aronoiOHUX MTPUXIB (METOJI BUCHAXKIIMBOIO IUITPUXA).
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3.3.1 Ilocieé mixkpognopu nosimpsn

Ceoumenmayivinuti memoo (memoo ocaodceunss P. Koxa). Sk moXUBHE
CEpelloBHINE 3aCTOCOBYIOTH cycio-arap (CA), mpixmkoBuil abo M'sicO-TIENTOHHUM
arap (MIIA). Onepxxatu y nabopaHTa CTEpHIIbHI, 3arOpHYTI y namip yamku [lerpi.
Yamku Ilerpi 3 10-15 cM® 3acTUIIIOro IOKMBHOIO CEPENOBHINA IPHHECTH Y
JIOCITI/IKYBAaHE TTPUMIIIEHHS 1 BIIKpUTH. KpHIIIK¥ OKJIaCTH OAHUM KIiHIIEM Ha Marip,
y kUi Oynu 3aropHyTi YallKd, a 1HIIMM — Ha Kpail OOpTHKA BIAKPUTOI YAllKH.
Excrozunist — 5, 10 a6o 15 xB 3anexxHo BiJl 3a0pynHeHHS MoBITPs. JloCmigHuK mpu
IIbOMY TOBHHEH 3HAXOMUTHCs Bix damok Iletpi Ha BifcTani He Onmmxde 2-3 MeETpiB.
[Totim wamku IleTpi 3akpuUTH KPUIIKOIO, TOZHAUYUTH JOCII] MAPKEPOM 1 MOMICTUTH B
tepmoctar Ha 48 roj (damku 3 MITIA ButpumyBatu nipu t = 37 °C, 3 cycno-arapom
ta iHmmMu cepenosumamu — pu t = 30 °C). Ha HacTynmHOMY 3aHATTI migpaxyBaTu
KOJIOHI1 OaKTepiil 1 rpubiB, 10 BUPOCIH (OKPEMO).

Cenumenrauiinuii meron P. Koxa — wHail6inem npoctuid. [ng mociBy
MiKpO(JIOpH MOBITPS 3aCTOCOBYIOTh TAKOX acIipariiiHuil 1 piapTpaiiHuii MeTOIu.

[lpu acmipamifHOMy METOAlI 3aCTOCOBYIOTHCS TPHUJIAIU, 3a JOMOMOTO SIKUX
MOBITPs TIpoKauyeTbes Ta (GuibTpyeThes. [loTiM ancopboBaHi Ha GUIBTpax MpUIaLy
0akTepii eKCTParytoThCs 1 BUCIBAIOTHCS HA TBEP/1 MOKUBHI CEPEOBUILIA.

Jo ¢GumbTpaliiHUX METO/IIB HAJCKUTh METO]I BJIOBJIIOBAHHS OakTepidl MOBITPs
pinvHamu. [Ipu nbomMy neBHMIA 00'€M MOBITPS MPOAYBAIOTH Yepe3 MEBHUN 00'e€M piAUHU
(crepusibHa Boaa, Oydep, piake noxusBHe cepenosuile). [lo 1 a6o 0,1mn i€l piavuHu
BUCIBalOTh y vaiku [leTpi Ha arapr3oBaHe MOKUBHE CEPEIOBUIIIE.

YV nabopamopuomy 36imi onucamu ceOumMeHmMayiuHui Memoo Nnocigy
Mikpoghnopu noeimps. 3azHauumu, y SAKOMY HPUMIWEHHI NPOBOOUBCS NOCI8, 4dac
eKCno3uyii.

3.3.2 Ilocieé mixkpognopu eoou

[Ipu mocmimkeHHI BOAU BIIKPUTUX BOJONM, a TaKOX KOJOJA3IB BiAOMPAOTH
npoou Boau Ha rmmbuH1 10-15 cm Bix moBepxHi y crepuibHi (uakonu. [ns Bigdbopy
BOJOIIPOBIIHOI BOIM BHKOPHCTOBYIOTh CTEPHIIbHI CKJITHKH MicTkicTio 500-1000 cm®
3 BaTHO-MapyieBUMH npoOkamu. [lepeBo3uTu mpodbu BoAu Ciijl MPU TEMIEpaTypl HE
Buiie 5 °C Ta JOCIHIHKYBATH HE IMi3HIIIE SIK 32 6 TO/ Micis BiIOOpy MpooOH.

Jl1st mociBy Mikpo(hI0opu BOAU HEOOX1THO BUKOPUCTOBYBATH CTEPHIIBHUI MOCY/L.
I[IpoOy Bomu 360BTatu i 1 cM® pO3UMHY MINETKOK BUIMTU HA JHO 4aiiku IleTpi mpu
IIbOMY KPHIIKY BIIKPUBATH sSIKHaiMeHIe. J{am HaauTh po3TOIUICHUM Ha BOASHINA OaHi
MIIA, saxuii mepeMmilyiOTh 3 BOJOI o0epTrarouyuMu pyxamu damku I[letpi mo
MOBEPXHI CTONYy. Y pe3yibTaTli 4oro M'sCO-NIENTOHHUM arap TMOBHUHEH PIBHOMIPHO
PO3MOAITUTHUCS 110 BChbOMY JHY Jamky [leTpi TOHKUM mapoM 0e3 MyXHUpIIB IMOBITPSL.
Kpim Toro, HeoOXigHO mpocTekuTH, mod MITA He morpanuB Ha cTinku yamku I[lerpi,
OCKIJIBKM JJIs1 TJPaXyHKiB KIJIBKOCTI KOJIOHIM Taky 4amiky IleTpi BUKOpUCTOBYBaTU
Ha MoxHa. [licist 3akiHdeHHS TOCiBYy 3akputTi vamkw [lerpi mocTtaBUTH Ha
TOPU30HTAIBHY TTOBEPXHIO i 3acTuranus MITA. Uepes ronuny miciist [bOro Yaliku
[leTpi mepeBepHYTH AOTOPU JTHOM, MO3HAYUTU JIOCIHIJ] MapKEpOM 1 IMOCTABUTH B
tepmocTtat npu 20 °C st mpopocTtanHs. Po3paxyHku 3pooutu uepes3 7 1io.
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AHai3ylouu BOJly 3 pI3HUX BOJOHM, OCOOJHMBO Oaratux OpraHiYHUMU
peYyOBHHAMHU, HEOOXIAHO Mepea BUCIBAHHAM ii pO3BECTH Y MPOMOPIIi HE MEHIIE HIXK
1:1000. [Ins uporo BUKOPHUCTOBYIOTH psifi MPOOIpOK 3 9-Ma M CTEPUIBHOI BOJO-
IPOBIHOT BOAM a00 (i310J0TTYHOTO PO3UYUHY, iX HYMEpPYIOTh. | MJ AOCHIIKYBaHOI
BOJM BHECTU CTEPUJILHOIO MiNeTkow y mpoOipky Ne 1, perenbHO mepemiliaru,
MPOJIYBAOYM TOBITPs, BimiOpatu 1 mMa pedoBuHHM 3 mpoOipku Ne 1 1 mepeHectu y
npoOipky Ne 2. Ilicns mepemilnyBaHHsS TaKy K KUIBKICTb PEYOBHUHU TEPEHECTH 3
npoOipku Ne 2y nmpobipky Ne 3 (possenenus 1:1000). I3 mpobipku Ne 3 Buciaru mo
0,05, 0,1 1 0,2 mn y vamku Ilerpi. Yamku mignucaTd 1 MOCTaBUTU Yy TEPMOCTAT 3
20°C.

YV nabopamopromy 36imi onucamu nocie mikpoghiopu 6oou. 3aznauumu oe
oyna idibpana npoba 800u.

3.3.3 Iocie mikpoghnopu rpynmy.

3 oAy Ha PI3HOMAHITHICTH MIKPOQIIOpU IPYHTY i JOCHIDKYIOTH PI3HUMHU
Meronamu. Cepen HUX: OakTepiockomuHuid, po3podsenuit C. M. Bunorpancbkum, MeTon
ruiacTUHOK oopoctants 3a M. I'. Xonogaum. KinbkicHuUi 001K MIKpOOpraHi3MiB METOZOM
MiIpaxXyHKy Ha TBEpAMX TMOXKUBHUX CEPENIOBUINAX, KUIBKICHO-IKICHUNA  OOJIK
Mikpodaopu rpyHty 3a . M. HoBorpyncekum, meton kanumsipiB b. B. Ilepduibena i /.
P. I'aGe, 00k KUTbKOCTI OaKkTepid y IPyHTI 3@ JOMOMOI'OO JIFOMIHECIIEHTHOI MIKPOCKOITi1
3a JI. T'. 3B'arinneBum, o0ik 6aktepiit B puzocdepi 3a M. O. KpacuibHukoBUM, 001K
puzochepHoi 1 kopeneBoi Mikpodiopu MmetoaoM K. 3. Tenmep ta iH1mII.

JlocmipkerHs: MIKpoQJiopy TPyHTY OyIb-SIKKM METOJOM Ja€ HaJiiHI pe3ysibTaTd
TUTBKK TOMI, KOJU TPAaBHJILHO BimiOpaHO TpyHTOBI 3pazku. llpw mocmimkeHHI OpaHKu
3HIMaIOTh BEPXHII JBOCAHTUMETPOBHIA 11ap 1 BIAOUPAIOTh 3 INIMOMHHU BCHOIO OPHOT'O LIapy.
[lpn BuBYEHHI MIKpO(IOPH TPYHTOBOTO NPOPUIIO POOJIATH TPYHTOBHNA poO3pi3 1
BIIOMPArOTh MPOOH 3 TEHETUYHUX TOPU30HTIB (3HU3Y TOBEPXY).

PexomennyeThesi BUKOPHCTOBYBATH CTEpWIIBHIM Oyp, Jiomary Ta HiXK. BimiOpani
3pa3Ky BMIIIYIOTh y CTEPUJIbHI CKIISTHI KOJIOM a00 B CTEpUIIbHI MOTIETUIICHOBI MIIIOYKU 3
€TUKETKaMH, JI¢ TMO3HA4YeHO MICIe BIIOOPY 3pa3ka, TOPU3OHTY TOIO. AHAM3 3pa3KiB
HEOOXIZTHO MPOBOAWTH B TOM ke JieHb. JlomycKaeTbcs BUTPUMYBAaHHS 3pas3KiB Yy
XOJIOHOMY TpuMilleHHI He Outbiie aBox 110. [lpu BucylryBaHHI 3pa3KiB KUIbKICTb
MIKPOOIB Pi3KO 3HMKYETHCS.

Jliist onepxaHHA cepeqHbO1 NPoOH I'PYHTY HEOOXITHO 3MILIATA OKPEMI 3pa3KH,
KUTbKICTh SIKUX 3aJIEKUTh BiJ pefbedy Ta IUIONI, 3BIAKH iX BifiOpaHo. PexomeHayeTbes 3
mwionti 100 mM? Binbuparu mpodu y Tpeox Mictsx, nonan 100 M?— y m'sarw, a 3 1 ra it 6ibimoi
ol — y 15 micisix. [linrotosneny cepeqHio npoOy BUKOPUCTOBYIOTH ISl IPOBEACHHS
aHaNMI3IB, 3&IEKHO B METH JIOCHIYy BHKOPUCTOBYIOTH TOMW UM IHIIMHA METO.
JOCJIKEHHS.

Memoo niopaxynky Ha azapoeux niacmuuxax. 1leil MeToj 3a CBOEIO TOUHICTIO
3Ha4YHO TocTymaeThest nepen merogom C. M. Bunorpaacbkoro Ta ga€ TUTBKH OpIEHTOBHI
JlaH1, IEPEeBAYXKHO MPO KIJIbKICTh aepOOHUX MiKpoOiB y IpyHTi. [IpoTe BHACIIIOK MPOCTOTH 1
JIOCTYIHOCTI HOTrO Jy)K€ 4acTO 3aCTOCOBYIOTh Y HABYAJIBHUX MIKPOOIOJONTYHUX Jlabopa-
TOpisiX. 3TriHO 3 UM METOIOM IPYHTOBY CYCIEH3II0 BHCIBAIOTh Ha TBEPIi IMOXKHBHI
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CEepelIOBUIIA, BUPONIYIOTh HA HUX KOJIOHII, MIAPAXOBYIOTh Ta aHAJI3yIOTh BHUPOILEHI
MIKpOOPIaHi3MH.

IIposedenns pobomu. 13 3paszka TOCTIHKYBAaHOTO IPYHTY BIIBOXKYIOTh 1 T' 1 poOIATH
CEepit0 PO3BENEHh Yy CTEPWIBHIM BOJI VI ONEpYKaHHS IPYHTOBOI BUTSKKHA. Po3BeneHHS
TOTYIOTh TaK: Y CTepWIbHY MipHY K010y 00'eMom 100 mut BHOCSTSH 1 T IpyHTY, HoaaroTh 99
MJT CTEpWIILHOT BOJIM 1 300BTYIOTH BIPOAOBXK 3 XB. Otpumanu posseaeHHs 1:10. Iorim
BIICTOIOIOTH 1,5 XB. 1 pOOJSITH HACTyIHE PO3BENEHHS — BiAOMpalOTh 3 KOJIOM 1Ml
CyCHEeH311 I'PYHTY CTEPUIIBLHOIO MIMETKOI0, MEPEHOCITh 11 y MpOoOIpKY 1 J0AAI0Th IMII
TUCTHIIbOBAaHOI Boau. Otpumanu po3seaeHHs 1: 100. IToTim oTpuMyroTh po3BeAeHHS
1: 1000, 1:10000, 1: 100 000.

JIJisi BUTOTOBJIEHHSI KOXKHOTO HACTYITHOTO PO3BENICHHS OEPYTh OKPEMY CTEPUIILHY
minerky. Y crepwibHI yamkyd IleTtpi CTepuibHOO MIMETKOI BHOCATH IMIJI IPYHTOBOI
cycriensii (Hanpukian, 1:100 000) 1 po3mogusioTh PIBHOMIpHO IO JHY. PosmaBiieHe
crepwibHe cepenopuiie (MIIA, Cabypo) 13 mpoOipkd BIWIMBAIOTh y YAIlIKy 1, 00EPEKHO
MOXUTYIOUH i, IEPEMIIITYIOTh TTOKHUBHE CEPEIOBHILE 3 TPYHTOBOIO CYCIIEH3IEI0. 3 OTHOTO
PO3BENICHHS TOTYIOTh 4-5 TaKMX YalloK.

[Ticnst 3acTuraHHsl cepeoBUINA IS BUIAJICHHS Kpareib BOAM 3 Kpullok yamiku [lerpi
T JICYIITYIOTb, TIO3HAYAIOTH 1 CTABILSITH Y TepMOCTaT mipu Temriepatypi 28-30 °C. Po3paxyHku
3pobuTHn yepes 3-5 mio.

YV nabopamopnomy 36imi onucamu nocieé mikpogaopu rpyumy. 3aznavumu oe
oyna eidibpana npoba epyrnmy.

3.3.4 Bupowysanna Kynomyp oOaxmepiii piz3Hux 6uoié 0poOoiHHA

BbpoiHHsS — eBOMIOLIHHO HAaWJABHIMIKK Ta MPUMITUBHUN CIOCIO OJEp)KaHHS
e”Heprii. Bin xapaktepHuil nuiie s npokapioT. Halipo3noBCIOKEHIIIMMHA TUIIAMU
OpOJIHHS € CHUPTOBE, MOJIOYHOKHCJIE, MACISHOKUCIE, OLTOBOKHCIE Ta OpOMIHHA
MEeKTUHOBUX PEUOBHH.

Y nabopamopnomy 36imi onucamu Memoouxy 6upoujy8amnHs Oaxmepit
po3enaHymux 6udie 0OpoldinHsA. Brazamu Mikpoopeauizmu, SKI SUKIUKAOMb UYi
npoyecu.

3.3.4.1 Bupowysanna Kyarbmypu daxkmepiii CRUPMO06020 OPOOIHHA

30yIHUKA CHOUPTOBOTO OpPOJIHHS IIMPOKO PO3MOBCIOJKEHI B  TPHUPOII
0COOJIMBO B CEpEeNOBUIIAX 3 BHUCOKMM BMICTOM ByriieBoaiB. CrnupToBe OpOIiHHS
CHpUUMHSIEThCS ApDKIxKamMu (poau Saccharomyces, Schizosaccharomyces), a Takox
OKpeMHMMHM TIpeJIcTaBHMKaMu Oakrtepiii (Sarcina ventriculi, Zimomonas mobilis,
Erwinia amylowora) i MykopoBumu rpubdamu. [Ipore ocHOBHIMU 30y THUKAMH IIHOTO
MIPOIIECy € NPDKIKOBI Tpubu - caxapominetrn (Saccharomyces cerevisiae, S. vini,
Schizosaccharomyces pombe). BoHu BUTPpUMYIOTh BUCOKI KOHIIEHTpAIlli CIIUPTY B
cepenoBuil 10 14%, yTBOpIOIOTh MeHIIE MOOIYHUX MPOAYKTIB MiJ 4ac OPOAIHHS.
[le ONHOKJITMHHI OpraHi3Mu OKpyrioi abo oBaidbHOI (GopMH, (aKyJIbTaTUBHI
aHaepoOM, PO3MHOXKYIOTHCSI HECTATEBUM 1 CTAaTEBUM NLIAXOM. JIpLXKIXKI HIUPOKO
nomupeni B nOpupoai. Omnucano Onuzbko 200 BUAIB caxapOMIIETIB.
HaiiBaxxnuBilie 3Ha4eHHS JJ1s JIIOJUHA Mae Saccharomyces cerevisiae.

47



HaitxapakTepHiliow 03HAKOI BCiX BHIIB APDK/KIB IIBOTO POAY € iXHS
3MaTHICTh J0 AaKTHUBHOIO 30pO/KYBaHHS MOHO- 1 JHMCaxapuiiB 3 YTBOPEHHSIM
eTwiioBoro cnupty i CO2 3a TaKOK CXEMOIO:

CsH120s R2AJ1D +2DH—2C,Hs0H + 2CO, +2H0 +2AT®D (130 x/1x)

OnTtumansHa temmnepatrypa 25-30°C, pH=4-6. EnekTuBHICTP YMOB HOJISITa€ B
BUCOKIM KoHIeHTpamii nykpy (mo 70%), HuzbkoMy 3HaueHHi pH cepenoBuina Tta
CIIUPTY, SIKUM BUJLISIETHCS B IIPOLIEC] OPOIIHHS.

3axknaoannusn oocnidy. Y xonby ob'emom 200-250 mn wamutu 50 mn 10%
po3unHy mykpy 1 gomatu 10T apixmkiB. KonOy 3akpuTu BaTHUM TamrmoHoMm. Ha
HACTYIHOMY 3aHSATTI IPOBECTU PEAKIIiI0 HAa BUSIBIICHHS CIIUPTY.

3.3.4.2 Bupowyeanus Kyibmypu 6axmepiii MOJ10YHOKUC020 OPOOIHHA

MonouHokucai OakTepii MOMMPEHI B NPUPOAL JyXke€ IIMPOKO, iX MOKHA
3HAWTHU CKpPI3b — y MOBITPI ¥ IPYHTI, Y MOJIOL1 i Ha MOBEPXHI OBOYIB 1 (PPYKTIB.
BoHu TpaMmo3uTHBHI, HECHOPOHOCHI, MEPEBAXXHO HEPYXJIMBI aHaepoOu abo
Mmikpoaepodinu. Po3pi3Hstorh KyjenmomiOHI Ta mandukonoaiOni  ¢opmu. B
3QJIE)KHOCTI  BiJ] TPOJAYKTIB, $KI HArpoMa/uKylOThCsi i Yac OpOIiHHSA, BCI
MOJIOYHOKHUCI1 OakTepii MOALNAOTH HaA JBI Tpynu — munosi abo
2omoepmenmamusHi, MO YTBOPIOIOTh MpU 30pPOJKYBaHHI ITYKPIB SK OCHOBHHI
nponykt  Mosouny  kuciaory (CeHiOs — 2CH3CHOHCOOH), 1
eemepoghepmenmamusHi abo Hemunoesi, iK1 B mpolieci 30po/IKyBaHHS IIYKPIB, KPiM
MOJIOYHOI KHCJIOTHU, YTBOPIOIOTH 3HAYHY KIABKICTh IHIIMX PEYOBUH: OLTOBY,
SHTApHY KUCJIOTH, CITUPT, APOMATHUUHI PEUOBUHU, BYTJICKUCIIUNA ra3.

Kynenooioni (koxosi) ghopmu.

['omodhepMeHTaTHBHI MOJIOYHOKHCII CTPENTOKOKKH. THUIMOBHUM TpPEACTaBHUK
i€l Ipymu monounokuciuii cmpenmokokk (Streptococcus lactis). Voro imiTHHH
MalTh OBaJbHY (GOPMY, AKi Y MOJIOAUX KYJIbTYp PO3TAIIOBAHI Y BUTIISAAI KOPOTKUX
JAHITIOXKKIB, a Y CTapUX — IMOMapHO. MOJIOYHOKUCIIUNA CTPENTOKOK 3HAXOAUTHCS B
yCIX KHCJIOMOJIOYHHUX MPOAYKTaX 1 CKJajgae OCHOBY Mikpodiopu MpocTokBaml. B
MpoIeci KUTTEMISIIBHOCTI OakTepid HakonmuuyeTbcss A0 1% MOJOYHOI KHUCIIOTH,
KHCJIOTHICTh cepefoBHina miABUIIyeTbes A0 120°T (KHCIOTHICTH BUMIPIOETHCSA B
rpanycax Tepuepa. I'pamyc TepHepa — 1e kinbkicTh MuTUIiTpiB 0,1-HOpMaIbHOTO
PO3YMHY JIyTy, HEOOX1AHOI Jisi HeWTpamizamii kuciaoTd B 100 MimimiTpax MoJioKa.
UuMm BHUIA KUCIOTHICTh, TUM BHILE WMOBIPHICTH 3ropTaHHs, npu 26 °T MoJI0KO
Moke 3ropuytHcs, npu 28 °© T — 000B's13koBO 3ropHeThes). [Ipu onTuManbHIi
temnepatypi 30-35°C Str. lactis ckBamye monoko mpotsirom 10-12 romun. Str.
lactis mae aHTHUMiIKpOOHY J1if0, YTBOPIOE MOIMNENTHIHI aHTHOIOTUKH HU3WHU. BoHH
CTIMKI 10 BHCOKHX TeMIepaTyp Ta 3aTpUMYIOTh PICT OaratboX I'pamMIO3UTHUBHUX
MiKpoOiB B TOMY umcii 1 maroreHHux (Mycobacterium tuberculosis).

BepmikoBuii  ctpenTokok  Str.  CremoriS yTBOPIOE OB  JIAHI[FOXKKH.
OnTtumanpaa Temmneparypa 25-30°C. Ilpu 30pomKkyBaHHI MOJIOKa 3TyCTOK HaOyBae
CMETaHOIOMIOHY KOHCcHCTeHIto. Jleski mramu Str. CremoriS MoxyTb BHPOOJISATH
aHTUO10TUK JTUILTOKOKITUH.
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['erepodepMeHTATUBHI MOJIOYHOKHUCII CTPENTOKOKKH.

ApomaroyTBoproroui cTpentokoku: Str. citrovorus, Str. paracitrovorus, Str.
diacetilactis HagaroTh KHCIOMOJOYHHM IPOAYKTaM IMPUEMHOTO CMakKy i 3armaxy.
Temneparypa pocty ~ 30°C.

Cepen rerepodepMEHTATUBHUX MOJIOYHOKHCIUX CTPENTOKOKIB € TepMOoQian
(Str. thermophilus), sxi possuparothcs mpu 45°C. Ix BuKOpPHCTOBYIOTH IpH
BUTOTOBJIEHHI CUPIB (IIBEUIIAPCHKOT0, PaJSTHCHKOIO).

Jlo rerepodepMEHTATUBHUX MOJOYHOKHUCIUX CTPENTOKOKIB BIJHOCHUTHCS
tTakox pig Leiconostoc. Bakrepii 30pomkyroTh caxapa, MPHAAITH CrendGiaHmiA
3arax KACIOMOJIOYHUM MPOTYKTaM.

Ianuukonodioni monounoxucni Oakmepii.

['oModepmenTaTtuBHi  TepMOdUIbHI  MOJIOUHOKHUCII  Oaktepii. Bonwu
po3BuBatoThes npu t=40-45°C, mmwxue 15°C ix pict 3ynunserbes. [l yac 6poainus
caxapiB yTBOPHOEThCA 10 3,5% MOJIOYHOT KHUCIOTH, KHCJIOTHICTh CEPEIOBHIIA
nocsirae 300-400° Tepnepa. bakrepii MawTh BUIUISAA JOBIUX NaTUYO0K, SKi
pO3TaIlloOBaHI MOOJWHOKO ab0 y BUIUIAIAl JaHIIOXKKIB. Ha TBepaomy MmoXHUBHOMY
CEpEellOBUII YTBOPIOIOTh PO3Tally>KeHHsI, K1 HaraayoTh KopeHi. [IpeacTaBHuKu:

— Oomrapceka mamuuka (Lactobacillus bulgaricus) BuminsiioTh 3 MiBAEHHHUX

IPOCTOKBAIL;

— amugodinsHa (Lactobacillus acidophilum) — i3 BMicTy KHUIIIKOBUKA;
— cupna (Lactobac. helveticum) — 3 cupis.

AuunodinbHy MaaudyKy BUKOPUCTOBYIOTH [JISi MPUTOTYBaHHS auuaoQuIiHYy,
KU Mae JIIKYyBaJIbHY /1110 IPU IITYHKOBO-KHUIITKOBUX XBOPOOaXx.

Mezodineui  Oakrtepii posBuBaroThess mpu  t=30°C 1 posramioBadi
JICHIIFOKKOM, BOHM YTBOPIOIOTH MEHILE NMPOAYKTIB KUTTEAISUIBHOCTI, KHUCIOTHICTh
npoaykty He nepesuirye 180°T. Buninstors nBa Buau crpentodakrepiit: Lactobac.
casel, sSIKMH MpiiMae ydacTh B J03piBaHHI cupiB, Ta Lactobac. plantarum - ctumystoe
IPOLECH CUJIOCYBAaHHS Ta KBAIIEHHsS OBOYiB. MOJIOKO 3ropTatoTh MOBLIBHO.

[erepodepmenTaTrBHI MoJoUHOKHCI OakTepii. bera-0aktepii 3ycTpiuaroThes
Ha pOCIHMHAX, 30POKYIOTh IIyKPU 3 YTBOPEHHSM BEJIMKOI KUIBKOCTI CHUPTY Ta
BYTJIEKHUCIIOTO Ta3y. MOJOKO HE JTOBOASATH A0 3TOPTaHHS, MPU LIbOMY YTBOPIOETHCS
MaJi0 MOJIOYHOI KHCJOTH 1 0aratro JIeTKMX KHUCJIOT, SIKI HaJaroTh MEBHHA apomMar
cupam, kedipy. XapakTepHUM TpelncTaBHUKOM Oera-Oaktepiii € Lactobacillus
brevis, mTamMu SKOT0 30POKYIOTh T€KCO3H, JCSAKl JUIYKPH, apadlHO3y Ta KCHIIO3Y.

Kedipni rpubku a6o kedipni 3epHa (Torula kephir). Ix BukopucToBy0TH 1715
BurotoBieHHs kedipy. Jlo ckmamy xkedipHUX 3€peH BXOJSITh MOJOYHOKHUCITI
CTPENTOKOKKH, apOMaTyTBOPIOIOU1 KOKH, MOJOYHOKHCII MAJMYKU Ta MOJIOYHOKHUCII
JIPIKJIKI.

3aknadannusa oOocnidy. JloOpuM cepeloBUIIEM >KUBJICHHS JJIs OJIep>KaHHS
KyJIbTYPU MOJIOYHOKUCIMX OakTepit € mosoko. s onepkaHHs OakTepii MoJIOKa
CBDKE MOJIOKO 3aJuIIaloTh MpU KIMHATHIM Temmeparypi (B TepMoOcCTaTi MpH
temneparypi  28-30°C).  MonouHokucii — OakTepii  BHKIUKAIOTH  MPOIIEC
MOJIOYHOKHCIIOTO OposiHHA. OnTHMaibHa TeMIepaTypa PO3BUTKY MOJOYHOKHCIHX
OakTepiit HeogHakoBa. [ MOJOYHOKHUCIIOrO CTPEenTOKOKY (Streptococcus Lactis) —
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30-35°C; amumpodinsuoi manumuku  (Lactobacter, Acidophilum) - 40°C,
TepMoiIBLHOTO CTPenTOKOKY (Sreptococcus thermophilus) — 40-45°C.

3.3.4.3 Bupowysannsa Kyibmypu 6axkmepiil MacaaHOKUC1020 OPOOIHHA

MacasHokucne OpoJiHHS — L€ CKJIAIHUI Ipolec MepeTBOPEHHs BYIJIEBOIIB
710 MACJISTHOT KUCJIOTH Ta IHITUX PEUOBUH:

CsH1206 — CH3-CH2-CH2-COOH + 2CO2 + 2H; + 20 kkan

Jlanuii nporec xapakTepHUM AJisi TPyNU aHaepOOHUX CIIOPOHOCHHUX OakTepiil.
[IpencraBHUKOM 30YTHHKIB MacistHOKKcIioro opoxiaas € Clostridium pasterianum.

3aknaoannsa 0ocnidy. Po3BUTOK MacCISIHOKHCIUX OakTepii MOXHa Ofep>KaTh
Ha KapTOIUIIHOMY cepeloBHIli. [l 1mboro 4yucty HeouuileHy Oynb0y KapToruli
HapizaTh ApIOHUMM IIMATOYKaMH, MOMICTUTH y Koi0y Ha 1/3 ob'emy, momatu 1 r
KpEenau, 3aIUTH Maibke JOBEpXy BOAOIPOBIAHOIO BOAOI0, 3aKPUTH BATKOIO TPOOKOIO,
MOCTaBUTH Ha BoAsHY Oanio 1 BuTtpumatu 10 xB. nmpu temmneparypi 80°C. Ilpu mii
TeMIlepaTypl TUHYTh Bcl Oe3cropoBi Gopmu Mikpoopranizmi. [licins macrepusanii
npoOIpKH MOMICTUTH B TepMocTar i3 Temmeparypor 30°C na 2-3 nobu. Yepes 2-3
no0u B piAWMHI MOKHA BUSBHUTH OakTepii MacISHOKHUCIOTO OPOJIHHS, cepell SKUX
nepeBaxcae Clostridium pasterianum.

3.3.4.4 Bupowysannsa Kyibmypu 6axmepiit 0umoe0Kuci020 0pooinHs

OrnroBokucie OPOMiHHS Mae aepoOOHHUI XapakTep, Ha BiMIHY BiJl 1HIITMX BU/IIB
Opoxainus. Bin nputamanHuil rpymni OakTepii, siki € obmiratTHuMu aepodamu. bynb-
K€ CEpEeOBUINE, IO MICTUTh HEBEIUKY KIUIBKICTh CHUPTY 1 HE 130JIbOBaHE BiJ
atMocdepH, € CIPUITIMBUM CyOCTPaTOM IS PO3BUTKY OITOBOKHUCIHMX OaKTepii, Kl
NOTPAIUIAIOTh 0 HHOro 3 MOBITps. [IpeacraBHUKaMU OITOBOKMCIUX OakTepidt €
Acctobacter aceti, Acetobacter pasterianum, Acetobacter xylinum, Acetobacterium
kutzingianum Toriro.

OuroBokucial OakTepli 37aTHI YTBOPIOBATH OpraHiyHI KHUCJIOTH (OLTOBY,
TJIIOKOHOBY, TMPOIOHOBY) IIJISXOM HEMOBHOTO OKHWCHEHHS IIYKpIB 1 CIIHUPTIB.

Hanpuknan:
%
CH,CH,OH —= > CH,CO0H + H,0.
OuroBokucai Oakrtepii — 1e 0e3CmopoBl, TI'paMHEraTHUBHI, MaJOPYyXJIUBI

NaJudKu 3 nepuTpuxaibHuM (pin Acetobacter) abo nmonspuum (pin Gluconobacter)
TUTIOM JOKTYTHKYBaHHS. OUTOBOKMCII OakTepii pO3BUBAIOTHCA JIUIIE B aepoOHHUX
yMmoBax. Sk cyOcTpar aisd OKHCHEHHS BOHHM BHKOPHUCTOBYIOTH €TaHOJI, SIKUAN
OKHMCHIOIOTH JIO0 OLITOBOI KMCJIOTH, & TAKOX 1HILI CIIUPTHU 1 I[yKpH. Jlesiki OLTOBOKUCITI
OakTepii (rpyma peroxydans) 30aTHI HarpoMaJKyBaTH OILTOBY KHUCIIOTY, SIK
IPOMDKHUN TPOAYKT, SIKAW MIJUISITa€e MOJalbIIOMy OKMCHEHHIO. [HI 6akTepii (rpymna
subaxydans) HarpoMaJKyIOTh OITOBY KHCJIOTY SIK KIHIIEBUU MPOAYKT. Jlo mepiroi
rpynu Hanexutb Gluconobacter oxydans, no napyroi - Acetobacter aceti, A.
pasteurianum, A. xylinum OKUCHIOIOTb OLITOBY KHCJIOTY J1y>K€ ITOBLIBHO.

KynbpTypu onroBokucnux 6akrepiil BiIpi3HAIOTHCSA OJIHA BiJl OJTHOT pO3MipaMu
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KJIITHH, XapaKTepoOM YTBOPEHHS IUIBKA Ta I XIMIYHUM CKJIaJOM, CTIHKICTIO A0
cnupty 1 ouroBoi kuciaotu (puc. 15). OntumanbHa TemmepaTypa Uil 1XHBOTO
PO3BUTKY JEXUTH y Mexax 20-35°C. [l oxepkaHHa HarpoMaaKyBaJIbHOI KYJIbTYpH
OLITOBOKMCIIMX OakTepii BUKOPUCTOBYIOTh CJIA00AJIKOTOJIbHI Hamoi (MHBO, CyXe
BUHO). PO3BUTKY OLITOBOKUCINX OaKTEpiil Clpus€ HAIBHICTb y CEPEOBUII CIUPTY 1
YTBOPEHHS OITOBOI KUCJIOTH, SiKa 3HMXKYye pH cepemoBuina i mpUrHidye picT 1HIIAX
MIKPOOPraHi3MiB.

3aknaoannsa docnidy. 1 BUPOILIYBaHHS OLTOBOKUCIUX OakTepidl y KOHIUHY
KOJIOY HaJMTH TOHKUH Iap HemacTepizoBaHoro nuBa (2 cM). ToBIIMHA IIapy HHUBa
Ma€ BEJIMKE 3HAUYEHHS, OCKUIBKU JJIs1 OLTOBOKUCIMX OakTepiil moTpiOHO CTBOPUTH
aepoOHi ymoBu. Jlo muBa nmoxatu 10% Bix iioro 06'emy — 6% omrosoi kuciotu i 0,5-1
cM® €THJIOBOTO CIIUPTY, 3aKPUTH KOJIOY IPOOKOIO i MocTaBuTH B TepMocTar mpu 30-
35 °C na pnekinbka Ai6. 3a 4-5 nHIB HAa MOBEPXHI MUBA YTBOPIOETHCS CIpyBaTo-Oinia
TUTIBKA OIITOBOKUCIIMX OaKTepiil.

bepyTh cBixke HemacTepizoBaHE MUBO 1 PO3IUBAIOTH WOTO B KOJOW HIapoM
3aBBUIIKA 2 cM. [lo muBa momaroth - 1 0,5 -1 M etmoBoro crmpty. Ilicis mporo
KOJIOM 3aKpHUBAIOTh BATHUMHU MPOOKAMH 1 CTaBJISITh Y TEPMOCTAT MIPU TeMmeparypi 25-
30° C.. Sxmo mmiBka cyxa, 3MOpIlKyBata - Acetobacter pasteurianum, riajieHbKa i
ciau3ncTa - Acetobakter aceti, a AKIIO IUIIBKA IageHbKa CIM3UCTA 1 MIAHIMAECTHCS IO
CTiHIII KOJIOM Bropy - Acetobacter kutzingianum.

3a 30BHINIHIM BUTJISAOM TUTIBKM MOKHA MPUIYCTUTH, SIKUM BUJ OLITOBOKHCIIMX
OakTepiii mepeBaxae:

» Acetobacter aceti — kopoTka HepyxoMa MaJMYKOIOAIOHA OakTepis, IO HE
YTBOpIOE crop. Ii KIITUHH yTBOPIOKOTH JAHIIOKKM. Ilia faiero Mooy KIiTHHU
HaOyBalOTh JKOBTOrO KOJbOpPY. IIpy IHTEHCMBHOMY PO3MHOXEHH1 OakTepii
YTBOPIOIOTH CIIM30BY IUIIBKY Ha MOBEPXHI MMBA, KA HE 3al0B3a€ HA CTIHKU
KOJIOH;

» Acetobacter pasterianum — me Oakrepii, ski MOpGOJOriyHO OJU3BKI 10
NonepeHiX, ajne miA Ai€o omy 3a0apBiIOOThCS B CHHIN Kodip. Bonu
YTBOPIOIOTH CYXY 3MOPIIKYBATY LTI BKY;

» Acetobacter xylinum — 1e GakTepii, ki Ha CepeOBHIII YTBOPIOIOTH IpyOy
3MOpPIIKYBaTy TOBCTY ILTBKY. [1if mi€ro lony KIITUHU HaOyBarOTh CUHBOTO
Koiabopy. OLTOBY KHCIOTY, IO YTBOPIOETHCS, OKHCHIOIOTH 10
ByTJiekucioro raszy i Bogu. Lli 6akrepii € komnoHeHToM "daifHoro rpuba',
SKUW BUPOUIYIOTh Y TOOYTI JIJIsl OICP>KAHHS 0XOJIO/I>)KYBAJIBHOTO HAMOIO;

» Acetobacterium kutzingianum — me GakTepii, sIKi yTBOPIOIOTH IUTIBKY, IO
3aroB3a€  Ha CTiHKM koubu. Ilim jmiero Homy KIITHUHH —OakTepii
3a0apBIIIOIOTHCS B CHUHIM KOJIP.

3.3.4.5 Bupowysanns Kynromypu 6axmepiit 0poOiHHA NEKMUHOBUX PEUOBUH

bpooinus nexmunosux peuosun. TIeKTHUHOBI PEYOBHHH CKJIAJalOTh OCHOBY
CEepeAMHHUX IUIACTUHOK, IO CKJICIOITh KIITHHHA B TKaHWHAX. PO3pi3HAIOTE 3 TUIH
MEKTHHOBUX PEUOBHH:

® [IEKTMHOBA KHUCJIOTa — JaHIIOXKKKM 3 5-100 3anumkiB ramakTypoHOBOI
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KHCJIOTH, 110 YTBOPIOIOTHCS IMPU OKMCHEHHI I'eKCO03;

® [IEKTUH — JIAHLIOXKKH TaJaKTypOHOBOI KHCIIOTH, JIedKl KapOOKCHJIbHI Tpynu
SIKO1 METUJTLOBaHI,

® MPOTONEKTHH — JEKUJIbKA JIAHIIOXKKIB MEKTHHOBOI KHCJOTH, SIKI CIOJIY4€Hl

KaJIBIIIEM.

[Ipouiec pyliHyBaHHS TEKTUHOBUX PpEUYOBUH BIAOYBAEThCA B PE3YJbTaTI
(GbepMEHTaTUBHOTO TIAPOTI3Yy, IO CHOPUYUHSAETHCS OakTepisiMu, rpudamMu Ta
aKTHHOMIIleTaMu. ByrieBoaw, 10 yTBOPIOIOTHCA, B aHAEPOOHUX yMOBax
30pOJIKYIOTHCS 32 TUTIOM MAaCISTHOKHCIIOTO OpOIIHHS.

[lekTuHOBE OPOJIIHHS JEXKUTH B OCHOBI IPOMUCIIOBOTO OICP>KaHHS BOJIOKHA 13
TEXHIYHUX KYJIBTYp — JIbOHY, KOHOIENb, JUKIyTa, KeHada. HaltaktusHine OpoainHs
NEKTHHOBUX PEYOBUH CHPUUMHSIOTH OakTepii poxy Clostridium.

3axknadannsa oOocnidy. Jlns BUPOIIYBaHHS NEKTHHOPYWHYIOUMX OakTepiid
BUKOPUCTOBYIOTh JUIsiHe cepeposuine. 10-20 creben JbOHY AOBXKHUHOIO 5-7 cM
3B'SI3aTH HUTKAMHU y MaJIeHbKi cHOMHWKU. [lokiacTu iX y BeNMKYy KOJOy, 3alUTh
Boj010 1 Kum'stutu 10-15 xB. (17151 BUAaNeHHS! €eKCTPAKTUBHUX PEYOBHUH, 1110 MOXYTh
oyrtu mxepenom KapOoHy s CymyTHIX MaclssHOKUCIUX Oakrtepiil). Boay 3muTw,
CHOMHMKHU 3aJIUTH HOBOKO TOPIEI0 BOAM, 3aKPUTH KOJOYy BaTHOIO MPOOKOIO 1
noctaButu y Tepmoctat mipu 30-35 °C.

Uepe3 4-5 ni0 y ko061 MOYHETHCS MPOIEC MEKTUHOBOTO OPOMIHHS, piIUHA
MOMYTHIE 1 TOYHE MIHUTHCH. ['a3u, 10 BUIUIAIOTHCH, MITHIMAIOTH CHOIMUKH Ha
MOBEPXHIO CEPETOBHIIIA.

3.4 BucHoBok: Jlis mnociBy Mikpodaopu Ha aabopaTtopHiii poOOTi
3aCTOCOBYBAJIMCh HACTYIHI IMOXUBHI cepenoBulna... [IpoBenu mociB Mikpoduopu
MOBITPS y ... IPUMIIIEHHI Ta MiKpodaopu mpodu BoAW BAIOPaHOI 3 ... 1 IPYHTY.
[TociB  Mmikpoduopu  MOBITPS  BUKOHYBajdd ... MeToaoM.  Bupoctunu
Oakrepii....OponinHs. [IpakTu4yHa HIHHICTH IMX METOAIB OPOAIHHS MOJIATAE Y ....

KoHTpospHi nuTanHs
1. Jlns sxkux 1ijied BUKOPUCTOBYIOTh MOKUBHI cepeloBUIIa?
Ha siki rpynu noainsitoThCsl MOXKUBHI cepe1oBUIIa?
BukopucranHs cenekTHBHUX 1 Ju(EepeHIliHHO-T1arHOCTUYHUX
CepeI0BUIII.
o Take arap 1 xenaTuH?
[lo Take cTepuiizalis i macTepu3aiis?
Yomy TexHOIOry MOTPIOHO 3HATU CaHITapHUM CTaH MOBITPA?
[Ilo Take mociB Ta mepeciB MiKPOOPraHi3MiB?
VY yoMmy CcyTh CeIUMEHTAIIHHOTO METOAY MOCIBY MIKPOOPraHi3MiB?
. Sxi Buam OpojiHHS BU 3Ha€TE?
10 Slka npakTU4HA I[IHHICTh MPOLIECIB OPOIIHHS.

AN
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NNabopaTopHa pob6oTa Ne 4

AHaJi3 mociBiB MikpogJiopu MOBITPs, BOAU TA IPYHTY.
IleperBopeHHsi MikpoopranizMamu cnoayk Kapoony
(mocaigskeHHs1 Pi3HUX BUAIB OpPOIiHHSA)

4.1 Meta: OBOJIOJITH TPOCTUMHU METOJaMU aHaNi3y IMOCiBIB Mikpodiopu
NOBITPS, BOAM Ta TIPYHTY; PO3TIAHYTH TiJ MIKPOCKOIOM  MOP(QOIOrito
MIKpPOOPraHi3MiB, SKi BHU3MBAIOTh TME€BHI BUAM OpONIHHS Ta HABYUTUCH 34
MOP(OJIOTTYHUMHU O3HAKAMU Ta 3a JOMOMOTOI0 XapaKTePHUX PEaKIid BU3HAYATH B/
OpOIHHS.

4.2 Kopotki TeopeTn4Hi BitoMocTi

Ilosimps € HeCHPHUATIMBUM CEPEAOBUILEM [JIsI PO3BUTKY MIKPOOPTaHI3MIB,
TOMY 110 B HbOMY HEMAa€ OpPraHiuHuX pedoBuH. Mikpodiiopa moBiTps HEMOCTiHHA. Y
MOBITPI MICTUTBCS 3HAYHA KIJBKICTh CTOP 1 BEr€TaTUBHUX KIIITUH MIKPOOpPTaHi3MiB.
Y HBOMY MOKHA BUSIBUTH JPLKDKI, MileniadbHI T'pruOH, CIIOpOBI Ta 0E3CHOPOBI,
1HO/I1 MAaTOTeHH1 OakTepii. MiKpoopranizMu NOTPAILIAIOTh Y MOBITPS 13 IPYHTY, BOJIH,
3 TIOBEPXHI POCIHUH, 3 BUIIJICHHAMHM XBOPUX JIOJCH. Yy TOBITPS NOMNAAAIOTh
MIKPOOPTraHi3MH, ¥ MOXJIMBE IONIUPEHHS 30yIHHUKIB 1H(EKIIHHUX 3aXBOPIOBAHb.
[loBiTpss Moxe OyTH JpKepesoM 3a0pydHEHHsS MIKpOOpraHi3MamMu XapyOBUX
MPOJIYKTIB.

Booa € npupogHuM  cepeloBHUILEM ~ ICHYBaHHS  OaraTbOX  BHUJIIB
MIKPOOPraHi3MiB, MO CKJIQJal0Th IMOCTIMHY BOJHY MIKpOQopy, 3AaTHY >XUTH 1
PO3MHOXKYBAaTHUCS Y BOMAI, OpaTd ydacTh Y MEPETBOPEHHSX a30TBMICHHUX PEUOBHH,
CIIOJIYK CIPKH, 3aj1i3a, CAMOOYHIIIEHH] BOJIONM.

BunagkoBa wmikpodJiopa mnoTparisie y BOJOMMHM 3 TPyHTY, 3 Taliolo alo
JIOIIOBOKO BOJIOIO, 3 TOBITPS 3 OCIAAIOUYMM IHJIOM, 3 BHUKHAAMHU IPOMHUCIOBUX
MIJMPUEMCTB 1 CTIYHUX BOA. OCHOBHHUM JXKEPEJIOM 3a0pyAHEHHS BIIKPUTHUX BOIONM
MIKpPOOpPraHi3MamHu, siki MOXKYTb OyTH 1 TaTOT€HHUMH, € CTIYHI BOJH.

[lutHy BOJy peTENIbHO OUYMINAIOTh 1 3HE3apaxytoTh. OIliHKa SKOCTI MUTHOI
BOJMU 3JIMCHIOETHCS KOMILUIEKCHO 3a OPraHOJENTUYHHMH, TeIbMIHTOJOTIYHUMH,
(b13UKO-XIMIYHUMH 1 MIKpPOO10JI0TIY HUIMU TTOKa3HUKaMHU.

BusiBienHss y BOAl MNATOT€HHUX MIKPOOPraHi3MiB  CBIAYUTH TpoO  ii
HEMPUIATHICTh 10 BXXUBaHHS, TOMY T'OJIOBHA BUMOTA JI0 SKOCTI BOJIU — BIJICYTHICTh
NaTOr€HHUX MIKPOOPTaHi3MiB.

VY mpotiecax IpyHTOYTBOPEHHSI MIKPOOpraHi3MaM HAJICKHUTh HAI3BUYAHO BayKJIMBA
poib. AJDKe il BIUTMBOM O10JIOTTYHOTO YNHHMKA BUHHKA€ OCHOBHA BJIACTUBICTH IPYHTY,
sIKa BIAPI3HSE HOro BiJ MATEPUHCHKOI TOPOJIU — POAIOYICTb.

OCKUTbKHM TPYHT € HAMKpaIuM CEPeIOBUINEM U KUTTSA TMEPEBAKHOI OLIBIIIOCTI
MIKpOoOpraHizMiB, Mikpodiopa IpyHTY QyXKe pi3HOMaHITHA. Y ii ckiafi: a3ordikcyroui,
HiTpudikyroul Ta JeHiTpudikyrodl OakTepii, ILETOII030PO3KIIaadi, pi3HI MIrMEHTHI
MIKpPOOpraHi3MH, CipKo- 1 3a1300aKTepii, MIKOIIa3MU, aKTHHOMIIETH, TPUOH, BOAOPOCTI,
HaUMpocTimm Tomo. B rpyHTI kMBYTH acpoOHi, aHaepoOHi, aBTOTPOdHI, reTepoTpodHi,
nicuxpodinbHi, TepMODUTHHI, TaOo(}iNBHI Ta 1HII MiIKPOOPraHi3MHU.
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4.3 ExcnepuMeHTAIbHA YaCTHHA

Mamepianu ma oénaonanna: vamku Ilerpi 3acisiHi MiKpogI0pOIO MOBITPS Ta
BOJM Ha MHUHYJIOMY JIaOOpAaTOPHOMY 3aHSATTi; KOJOWM 3 BHUPOIIEHUMH OaKTepisMH
PI3HMX TUMIB OpOJIIHHS MPUTOTOBaHI HA MUHYJIOMY 3aHSTTI, MIKPOCKONH, IMepciiiHa
OJIisl, PO3YMH JIUII OYMCTKA OO0 €KTHBY MIKPOCKOIIA, TKaHWHA Ui MPOTUPAHHS JIiH3
00’€KTUBY; (QUIBTPYBJILHUM MaIlip; MPEIMETHI CKENbIIS TUIOCKI 1 3 JIYHKOIO; TTOKPHBHI
CKETIbIIS; CIUPTIBKH; CIPHUKH; METWUJICHOBA CHHb; (PYKCHH, CKJISHI MOCTHKH;
kpucramizatop; 10% poszuuny NaOH; kpuctamiunuii #on; po3unH Hoay y Kauii
vomuny; 5% depym (1) xmopuay; 10% po3uuH comM; ETUIIOBUH CHHPT;
KOHIIEHTPOBAHA CipyaHa KUCJIOTa.

4.3.1 Anaji3 pe3yjbTaTiB nociBy Mikpodiopu noBitps

Haii0inbm  mpocTuid  croci0  BU3HA4YEHHS  OOHACIHEHOCTI  TOBITPS
MIKpPOOpraHi3MaMu — CEAMMEHTAlIMHUN (YaliKoBUii) MeToJ OyB PpO3TIIIHYTH Ha
MUHYJIOMY JJA0OpaTOPHOMY 3aHSTTI.

Kinvkichuil ananiz pe3ynomamie nocigy.

[ligpaxyBaTtu KuIbKicTh KOJOHIM B 4vammi I[lerpi 1 po3paxyBaTu KiJIbKICTb
Mikpooprasismis B 1 M3 moBitps.

Jlns mpoBeleHHsT MiAPaxXyHKY KOJOHIA MikpoopraHidmiB damky Iletpi 3
HUKHBOTO OOKY MOAUIMTH Ha KiJbKa CEKTOpIB 1 B KOXKHOMY MiJpaxyBaTH KOJIOHII
OKpeMo, a MoTiM nudpu niacymysaru. [piOHI KONOHIT MigpaxyBaTu 3a JAOMOMOIOI0
JYTIH.

[ligpaxyHOK KiIbKOCTI MikpoopraHismMie B 1 M® mOBiTpS BHMKOHATH
KOPHUCTYIOUUCH (PopMyior0 OMeNIHCHKOTO:

_A-100-5-100
x= Bt ’

e X — KiJbKicTh Mikpoopranizmis B 1 M3 mosiTps; 4 — KiIbKiCTh KOJIOHIH, 1110
BUPOCIIM B 4Yalllli; B — Iola MOBEepXHi YalllKH, cm? ( S= nr = 78,5 cm?); t — uac
excriosuiii, x; 100-5-100 — nepepaxynok Ha 1 M3 noBiTps (Ha 9amky miomiero 100
cM? IPOTATOM 5 XB OCiJja€ CTiIBKM MIKpOOpPraHi3MiB, CKibKH iX mictuthbes B 0,01 M3
HOBITPS).

KpuTepiit s oiHKY MOBITPS )KUTIOBUX MPUMIIIEHb HaBeAeH1 B Ta0maui 4.1

Tabmuus 4.1 — KpuTepiii 1714 OLIHKM ITOBITPS JKUTIOBUX NpuMiteHs (B 1m° moBiTps)

[ToBiTpst JliTHIN pexxnm 3UMOBHI PEXUM
MikpoopraHizmin MikpoopraHizmiB
Yucre Menme 1500 Menme 4500
3abpynnene  |binbiie 2500 Bbinbiie 7000

[Ticns KiapKICHOTO MipaXxyHKy 3pOOHUTH SKICHUN aHatli3 MiKpO(Iopu mOBITPSI.
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CrpykTypa
@opma: 1 — okpyria; 2— okpyriia 3 (PeCTOHIACTUM Kpaem; 3 — OKpYIJia 3 BAMKOM; 4,5 —
pr30iHa; 0 — 3 PU3OITHUM KpaeM; 7 — ameOonoiona; 8 — HUTKomoioHa; 9 —
cknamuacta; 10 — menpaBmwibHa; 11 — KoHIIeHTpUYHA; 12 — cKiTaIHa.
IIpoghine: 1 — 3irHyTHil; 2 — KpareponoAioHuii; 3 — ropOKyBaTHiA; 4 — BpOCIHiA y
cyOcTpart; 5 — IIecKaTuii; — OMyKIIUi; / — KparienoioHuit; 8 — KOHYyCONo1IOHUH.
Kpaiti: 1 — rnanenbkuii; 2 — XBIWIACTH; 3 — 3yOuacTuii; 4 — momareBuid; 5 —
HETpaBUJIbHUH; 6 — BIHUACTHI;, /— HUTYACTHIL; 8 — BOpCHHYACTHH; 9 — TaTy3UCTHI.
Cmpyxkmypa: 1— onHopiaHa; 2 — ApiOHO3EPHUCTA; 3 — KPYITHO3EPHHCTA; 4 — CTPyMHUHYACTA,;
5 — BOJIOKHHCTA
Pucynok 4.1 — Burisig KoioHii MiKpOOpraHizmiB
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Axicnuit ananiz
OnucaTtn okpemi KoJoHIi MikpoopraHi3MiB. JlJisg boro o0patu OHY 3 HHX,
nmokJiacTh varmky l[leTpi mHOM Joropu Ha CTOJHMK MIKPOCKOIA 1 pO3TISHYTHU MPU
MajoMmy 30iibIIeHHl. OnucaTi KOJOHIIO 3a TAKUMH O3HaKaMu (pUCYHOK 4.1):
— (¢opma KoJ0oHi1 (OKpyTia, oBajibHa, HUPKOIOAIOHA, CIUTIOLIEHA);
— KOJIIp KOJIOHI];
— XapakTep Kparo KOJIOHIi (piBHUM, XBUJISICTUH, CKIAT4acTUU, MPOMEHUCTHH,
3y04acTuil TOMIO);
— Ounrck KoJoHii (6McKy4a, MaTOBa, IPO30pPa);
— TEHTp KOJIOHii (€ ab0 BiJICYTHIM);
— TIOBEPXHs KOJOHIT (MJI0CKa, OMyKJia, YBITHYTa, CKJIal4yacTa, 36pHUCTA).
3 omnucaHoi KOJIOHII, MPUrOTYyBaTH MpenapaTu: "po3nasieHa Kparsi', "BUcsya
kpars" Ta ikcoBanuii 3apapOoBaHUil Ma30K.
Posrasinatoun npenapatu, BIAMITUTH (HOPMY KIITHH, X PYXJIMBICTh, HAsABHICTh
ab0 BIJCYTHICTh criop. JlOCHiIKEeHHs] MOBTOPUTH 1 Ha IHIIMX KOJIOHIAX.Pe3ynbratu
po0OOTH 3aHOTYBATH B 1a0OPATOPHUN KypHAN y BUTIIA1 Ta0mui 4.2.

Tabmuus 4.2 — KynbTypaibHi BIaCTUBOCTI MIKpOOPraHi3MiB MOBITPS, BUILIEHUX
MEeTOIOM ocakeHHs 3a P. Koxom

O3HaKH KOJIOHIT No kosonii

1 2 3

Po3mip

dopma

Komnip

IloBepxHs
[Ipodine

Kpai

Koucucrenius

4.3.2 AHaji3 pe3yJbTaTiB nociBy MmikpodJiopu Boau

Jlnst caHiTapHO-MiKpOO10JIOTIYHOTO OIIHIOBAHHSI BOAM BHU3HAUYAIOTh MIKpOOHE
yucno, Koai inoexc Ta Koai-mump. MikpooHe uucio (KiIbKiCTh Me30(1IbHUX
aepoOHUX Ta (PaKyIbTaTUBHO aHaepoOHHX MikpoopraHizmiB — MAD®AM), T0o6TO
KiIBKICTh KMBUX MikpoopradismiB B 1 cM®, iHzekc OakTepili IpynM KHIIKOBOi
namuukd  (BI'KII). Indexc BI'KIl abo Koni-indexkc — MiHIMalbHA KiJIbKICTh
KMIKOBHX namuuok B 1000 cm® Boxu. BakTepii rpyny KMIIKOBOT MaJWYKU HaJekKaTh
JI0 CaHITApHO-TIOKA30BUX 1HJIUKATOPHUX MIKPOOPTaHi3MiB, $IKI BUKOPHUCTOBYIOTHCS
Ipy  OIliHIOBaHHI (eKalbHOro 3a0pymaHEeHHsS BOAHUX 00'ekTiB. Koai-mump —
HaliMeHIUi 00'eM Bomu (B MJI) a00 MIUIBHOI PEUYOBHHU (B T), B SKOMY BHSBIISIOTH
oJIHy OaKTepiro TPyNnu KUIIKOBOI Majuuku. Bu3HadaroTh OpOAMIBHUM METOAOM abo
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METOAOM MeMOpaHHUX (UIBTPIB.

Jna nutHOi Boau 3rimHO 3 yuHHUM Jlepxkcrangaprom iHaekc BI'KIT — we
oimbmr sk 3 KYO/em® (KYO — kojOHi€ yTBOpIOIOYA OJMHHMIA — KiIBKICTH
Mikpoopranizmis y 1 cm®); 3aranpHa KinbkicTe GakTepiii B 1 cm® Bomu (MikpoOHe
quciio, KiibKicth MAD®AM) — He 6inbi sik 100; komi-tutp mae 6yt He mene 300.

JInst 1HIIUX BOJHUX JDKEpPET HOPMHM HE BCTAaHOBJICHI, ajie BBa)Xa€ThCsA, IO
apTe3iaHChbKa BOJA MOBMHHA MaTH 3arajlbHy KiIbKicTh Oaktepiii B 1 cM® Bogu He
outein sk 100, Bogu xonmoassi 1 mxepen — 1000, Boay BIAKPUTHUX BOAOMMMILL MOKHA
BUKOPHUCTOBYBATH B XapUOBUX BUPOOHUIITBAX JIUIIIE TICIS OUHIIICHHS.

Bona konoasiziB Moxke mictutu He Oinbine 10 KIITHH KMIIKOBUX Majiudok B 1
am®, Komomsizi He 3HE3apaXKYIOThCSA, a MOXXJIMBICTH O10JIOTIYHOT KOHTaMiHAIli
(3a0pyanenns0 qyxe BeldWKa: 3 OMajgaMu, MPOCOYYBAaHHS 3a0pyTHEHUX 3JIMBOBHUX 1
IPYHTOBUX BOJI. TOMY BO/Ia B KOJIOJISI3AX MAa€ MOCTIMHO Mepe0yBaTH M1l KOHTPOJIEM.

Kinvkichuil ananiz pe3ynomamie nocigy.

Busnauenns mikpobrnoeo uucaa. Koyonii, 1o BUpOCIU SIK Ha IMMOBEPXHI, TaK 1 B
mMOWHI arapy, miapaxoByoTh. OIIHIOIOTH TIIBKU Ti MOCIBU, IPHU AKUX HA Yallkax
[Terpi Bupocio Bix 30 1o 300 KoIOHIM.

PesynpTatt migpaxyHKy KOJIOHIM y KOXHIM 4Yalllll BUPaXKAOTh Yy
KOJIOHICyTBOpIOIOYMX omuHuiax Ha 1 cm® amamizoBanoi Bomu. IlOpiBHIOIOTH
OTpMMaHi Pe3yJdbTaTH 3 HOPMATUBHUMH. 3a HasBHocTi B 1 cm® 0-100 komowiii
MIKpOOpraHi3miB Boja BBaxaeThcs ducroro, 100-000 — cymHIBHOI SKOCTi, TTOHAA
1000 — HenmpuaaTHOIO 10 BUKOPUCTAHHS Y BUPOOHUIITBI 1 0€3 MonepeHhoi 00poOKH
JUTSI BXKUBAHHS JTIOJIUHOIO.

4.3.3 AHaui3 pe3yabTaTiB MociBy MiKpoopu rpyHTy

Kinvkicnuii ananiz pe3ynomamie nocigy.

[TigpaxoByroTh (0€3 BIAKPUBAHHS KPHUILIKU YaAIIKH) KITbKICTh KOJOHIMH, 1110 BUPOCIN
Ha LIUIbHOMY cepefoBullll y vamikax [lerpi. Haiikpaii pe3ynbTaté ofepKyroThCsl Mpu
yrBopeHHi Ha damkax 20-50 xomoniit O6aktepiit i 20-30 komowiii rpubiB. [lo 3akiHdeHHI
M1IPaxyHKIB KOJIOHIN BU3HAYAIOTh CepeHE 3 4-5 Yalok 1 MHOXKATh Ha PO3BE/ICHHS, B3STE
JUISL aHamizy. Y Takui croci0 ofep:KyHTh KUIBKICTh aepOOHUX MIKpoOiB y 1 r cuporo
rpyHty. s TOUHUX JOCIHIAIB KUIbKICTh MIKpPOOPraHi3MiB BU3HAYAETHCS B 1 T MOBITPSTHO-
CyXOro, a HaWTOYHINMX — aOCOIMIOTHO CyXOro IpyHTY. JIJisi Takux po3paxyHKIB Tpeda
BOJIHOYAC BU3HAYATH BOJIOTICTh IPYHTOBOI IIPOOH.

Kimpkicte MikpoopraizmiB Ha 1 T' TOBITPSHO-CYXOro IPYHTY PO3pPaxoOBYIOTH 3a

Takow (HopMYyJIOH:

B-B-T
4=""
A

O0e A — KUIbKICTh KJITUH MIKpOOIB y 1 T MOBITPSHO-CYXOro IpyHTY; b — cepenne
YHCJIO KOJIOHIM MikpoopraHiaMiB y vaiiiii [lerpi; B — BianoBigHe pO3BEICHHS IPYHTOBOI
BUTSDKKH; [ — KIJIbKICTh Kparnenb y 1 M1 piiuHY B MiNeTi; // — HaBakKa IPyHTY, B3sTa
JUISL aHAUTI3Y.

PesynbTaTi gOCHIKEHb 3aHOCATh Y Ta0IuIIO 4.3.
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Tabmuus 4.3 — KinbKicTh MIKpOOPraHi3MiB y IPYHTI

KinpkicTh KOIOHIM Po3Benenusa ) )
[ToxuBHE - KuibkicTh
IloBTOpHICTH . ..
CEpEIIOBHUIIIE Cepenie MIKpPOOpPTaHi3MiB B IT
1123 |4 P CUpOTO IPYHTY

[Ticns KiJIbKICHOTO MiAPAaXyHKY 3pOOUTH SIKICHUM aHali3 MIKpOQIJIOpH IPYHTY.

Axicnhuit ananis.
PosrnsiHyTH HailOnbIl XapakTepH1 KOJIOHII Ta OMMCATH iX KyJIbTYypalsibHI
BJIAaCTUBOCTI. Pe3ynbpTaTu BHeCTH 110 Tabmwuil 4.4.
BurotoButu npenapaT Ma3oK MIKpPOOpPraHi3MiB 3 KOJOHIH, KyJIbTypasibHi
BJIACTUBOCTI SIKUX onucyBaiu. [IpoBecT MiKpOCKOITYBaHHS.

Tabnuis 4.4 — KynabTypalibHi BIACTUBOCTI MIKPOOPraHi3MiB IPYHTY

O3HaKu KOJIOHIT No xosouii

1 2 3

dopma
Pozmip

Komnip
IloBepxHs
[Tpodinb

Kpai
Koucucrenius

4.3.4 NocainkeHHs: pi3HUX BUAIB OpOdiHHA

4.3.4.1 AxicHi peakuii Ha 6UuA61eHHA CRUPMY RPU CRUPHLOBOMY OPOOIHHI

1) Y npobipky Hamutu 10 cM® piguHKM KyIbTypu COMPTOBUX OaKTEpil, 101aTH
1-2 cm® 10% posumny NaOH i migirpiTi Ha CHUpTIiBLi, HE JOBOAAYM 10 KHUITIHHS.
[ToTiM BKHMHYTH JEKiJbKa KPUCTAJMKIB WOy 1 MPOJOBXKHUTU HarpiBaHHsA. I[lpwu
HAsSIBHOCT1 CIUPTY BUMNAJAE 0caa Hoa0hopMYy 3riHO PIBHSIHHS:

CH3CH20H + 41, + 6NaOH — CHsl + HCOONa + 5Nal + 5H>0O

HMonohopM MOKHA BU3HAUNTH 33 XapaKTEPHUM 3allaXxOM.

2) Jo 1-2 cm® piguEu KynesTypu cnuproBux Oakrtepiii momatm 1-2 cm®
KOHIIEHTPOBAHOI CIpYaHOi KHUCIOTH 1 KparisiMu 1%-uil po3yuH Kajilo IiXpomaTy
JIOTH, JIOKH OpaHKeBe 3a0apBJICHHS IIbOTO PEAKTUBY HE Mepeijie B CHHbO-3€JICHE 32
pPaxyHOK B3a€MO/Iii 3 €TAHOJIOM 32 PIBHSIHHSM:

2 K2Cr207 + 8 H2S0O4 + 3 C2HsOH— 4KCr(SO4)2 + 3 CH3COOH + 11 H20
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PosrasinyTy miji MiKpOCKOIIOM UBHI mpenapar JIpiaKIxKiB.

Pucynok 4.2 — Ilpenapar »kuBuX KIITUH JpLKIKIB Saccharomyces cerevisiae

4.3.4.2 Jlocnioycenna Kynbmypu d6axkmepiit MoJ10UHOKUC020 OPOOIHHA

[IpuroryBatu ¢ikcoBanuii 3adapOoBaHuil mpenapar KyJIbTypu OaxkTepii
MOJIOYHOKHUCIIOT'O OpOJIIHHS, BUKOPHUCTABIIN KHUCJIE MOJIOKO, Keip, po3ciyl KBaIIEHO1
Kamyctd abo oripkiB. Po3risiHyTH (ikcoBaHi MIKpOOpraHi3Mu uepe3 iMepciiiHy
cucteMy Mikpockona (pucyHok 4.3). Pe3ynapTaTH AOCHIIKEHb 3aHOTYBaTH B
JabopaTOpHHI KypHAJ.

A
A — Monounmii ctpenTokok (Streptococcus lactis ); 5 — 6onrapchka majanuka
(Lactobacillus bulgaricus); B — ooctiopa Mmosounoi usimi(Qidium lactis)

Pucynok 4.3 — baktepii MOJIOYHOKHCIIOTO OPOIIHHS

4.3.4.3 Jlocnioxcennsn Kynomypu oaxkmepiii MacaIaHOKUCI020 OPOOIHHA

Kpamnuny piivHd  KyJabTypd MAacCSIHOKHCIUX OakTepiii po3MICTUTH Ha
MpeAMETHE CKJIO 1 IOJIaTH 10 HEl KpalIuHy Hoay B Kamiid Woaumi. Won 3aapOoBye
KpOXMaJdbOMOMIOHY PEYOBHHY — TpaHylibo3y — MikpoopraHi3miB. lle nomomarae
po3smizHaTu Mikpoopranizmu. Criopu *x OakTepiil Ha npemnapati He 3adapOoBaHi.

[IpoBecTn sIKiCHY peaklil0o Ha MAacisHy KHCIOTY, BHKOPHUCTOBYIOUHU
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KyJIbTypajibHy pimuny. Jns mporo mo 5 cm® pimunm nomatu 2 cm® 5% pepym (I11)

xnopuny. Ilpu wmarpiBanui ytBoproerbes (epym(ll)maciassHokucanii KOpHUUHEBOro
KOJIbODY.

Pe3yIbTaTi JOCIIPKCHb 3aHOTYBATH B J1a00PATOPHUH K yPHAIL
» .‘. ‘s'g 0 'i
N c’,

AR, ‘° .

*Vs. g\ J .

Pucynok 4.4 — Kititnau Clostridium pasterianum 3i cnopamu

»

4.3.4.4. ocnioscennsn Kynomypu daxkmepiit Oymo8oKuci1o20 6pooiHHs

Posrasinytu k010y 3 KyJabTypolO OLTOBOKHCIMX OAaKTepid, OMUCATH XapaKTep
IUTIBKY, IO yTBOpUJacsi. BUrOTOBUTH NPUMKUTTEBI Ta (PIKCOBAHI MIKpOIpernapaTu
OaKTepiid, pO3TIIHYTH 1X Yyepe3 IMepCiiHy CUCTEMY MIKpOCKoma (PUCYHOK 4.5).

\ !|
V)
oﬂ“ ’ '3

Pucynok 4.5 — OuroBokucii 6akrepii

[IpoBecTH siKicHI peakilii Ha alleTaTHy KUCJIOTY.

1) B npoGipky Haoutu 5 cM® KynbTypanbHOi pimunu, Helrpanizysatu i 10%
PO3YMHOM COAM 1 JOJATH HEBEJIMKY KiIbKicTh po3unmHy depym (l) xmopumy
(moBLIBHOT KOHIIeHTpalli). Cymimt HarpiTi. [Ipy HassBHOCTI alleTaTHOI KMUCIIOTH 3'IBUThCS

4yepBOHE 3a0apBiieHHsI, BHACHiNOK yTBopeHHs (Gepym(Ill) ameraty 1 BimdyBaeThCs 3amax
aHaHacy.
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2) 1o 2-3 M1 KyaeTypansHoi piguau gogata 0,5 cm® ermiosoro cnupry i 1-2 em®
KOHIIGHTPOBAaHOi cipuaHoi kucinoTu. Ilig dYac HarpiBaHHS BHUHHUKAaE 3arax
ornToBoeTwiioBoro edipy (rpymoBa eceHmis). Peakiis BigOyBaeTbcs 3a TaKUM
piBsHHAM: CH3COOH + CH3CH20OH — CH3COOCH:CH3s + H20

PesynbraTy mociKeHb 3aHOTYBATH B JTA00OpaTOPHUI KypHAIL.

4.3.4.5 Jlocnioxncennsn Kyniomypu daxkmepiii OpoOiHHA NEKMUHOBUX PeUOGUH

Jlis  BuB4YeHHsT MopdoJorii OakTepid MEeKTUHOBOrO OpOMiHHS TPUTOTYBAaTH
OPWKUTTEBR] mpernapatd. CHOMUK BUTSATHYTH 3 KOJOW, BUIABUTH KPAIUIMHY PIIMHU HA
IpeIMETHE CKJIO, A0AATH KPAIUIMHY HoAy B Kayil HOauIl, HAKPUTH TOKPUBHUM CKJIOM 1
PO3MIIAHYTH T MIKPOCKONIOM OakTepiaibHi KJIITHHH 31 CHOpaMH Ha  KiHISX.
BakrepianbHi KIITUHM MarOTh BUIJIS TOBrUX maandok (pucyHok 4.6). Ilin miero omy
KIITUHU HaOyBalOTh CHHBOTO 3a0apBIICHHS.

Pe3ynbraty nociiKeHb 3aHOTYBATH B JJA00OpaTOPHUIA KypHAJL.

Pucynok 4.6 — baktepii OpoiiHHS MIEKTUHOBUX PEYOBUH

4.4 BucHOBKM
— TMOpIBHSBIIA OTPUMAHI pe3yJbTaTH 3 HOPMATHUBOM OLIHKHA MOBITPS Ta
BOIHM 3pOOWTH BHCHOBOK TMPO YHUCTOTY TMOBITPS B JOCTIIHKEHOMY
MPUMIIIEHHI Ta YUCTOTY MPOaHaIi30BaHUX MPOO BOAM;
— Ha OCHOBI MPOBEICHUX JOCIIKEHb BKa3aTH XapakTepHi MopdoIoriuHi
O3HAaKM MIKPOOPTraHi3MiB Ta XapaKTepHI peakuii s BU3HAYCHHS
KO>KHOT'O 3 BUBYECHUX TUIIIB OpOAIHHS

KoHTpospH1 nuTaHHs
Jlxepena 3a0pyJHEHHS OBITPSI MIKpOOpPTraHi3MaMH.
2. YoMy NOBITPs € HECTIPUATIUBUM CEPEIOBULIEM JIJIsI PO3BUTKY
MIKpOOpraHi3miB?
IIlo Take KYO?
VY yomy cyTh po3paxyHKy 3a OMeIIHCEKUM ?

=

B ow
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Hagimo texnonoraMm notTpioOHO 3HaTHU YMOBH HaBKOJIMIIIHBOT'O CEPEIOBUIIA?
YoMy Tpeba BU3HAYATH MIKPOO10JIOTTYHI TOKa3HUKHU BOJHU?

3BIAKK y BOJY MOIAal0Th MIKPOOPTraHi3Mu?

Yomy y BOA1 HE TOMYCKAETHCS HAABHICTh NMaTOT€HHUX MIKPOOPTraHi3MiB?

. Cxineku KYO/cm® nonyckaeTsest y BOAI NUTHIMN, KOJIOAA3HIM, apTe31aHChKil?
10 JlaliTe BHU3HAYEHHS TEPMIHY KOJIi-1HICKC.

©oNO

Na6opaTtopHa pob6oTa Ne 5
BuaisieHHsI YMCTHX KYJbTYP MiKPOOpPraHi3MiB
5.1 Mera: Buaintu 9ucTy KyasTypy Bacillus subtilis.

5.2 KopoTtki TeopeTuuHi BioMmocTi

®izioyorito, O10XIMIUHI BJIACTUBOCTI, LHUKJIA PO3BUTKY MIKPOOPraHi3MiB
TOCIIKYIOTh, SIK MIPABHUIIO, TIPU POOOTI 3 YUCTUMH KyIbTypaMu. YHCTOIO KyJIbTYPOIO
HA3UBAIOTh TaKy KYJIbTYpPY, sIKa MICTUTh MIKPOOpPraHi3MU OJHOTO BUIY. BMiHHS
BUJIUTUTH MIKPOOPTaHi3MHU OJTHOTO BUY 31 3MIIIAHOI MOMYJISAIIT, ICHYI0UO1 B IPUPOI,
1 MATPUMYBATU YUCTOTY KYJIbTYPH — HEOOXI1JIHA YMOBA pOOOTH 3 MIKPOOpPTaHI3MaMH.

BuniienHss 4ucToi KynbTypu 3a3BUYail BKIIOYAE TPHU €Talu: OTPUMaHHS
HAKOMUYYBAJILHOI KYJIbTYpH; BHUAIJICHHS YUCTOI KYJIbTYpH; BHU3HAYCHHS YUCTOTH
BUJILJIEHOI KYJIBTYpPH.

Ompumannsa HaKONUYY8aIbHOT Ky1bmypu

HakonunuyBanpHOI Ha3MBalOTh TaKy KyJIbTypy, B fKId TEpeBaXKarTh
NpEeICTaBHUKU  ONHI€T  (I310JIOTIYHOI TIpynmd abo HaBiTh  OJHOTO  BUIY
MIKpPOOpPraHi3MiB. MeToJ HaKOMUYYyBaJIbHUX KYJIbTYp OYB BBEACHUU B MPAKTUKY
Mmikpobionoriyaux gociaimxkens C. H. Bunorpancskum 1 M. beitepinkom. CyTHICTb
HOro moJiirae y CTBOPEHHI1 €JIEKTUBHUX, TOOTO BUOIPKOBUX YMOB, sIKI 3a0€3I1€UyIOTh
NEPEBAXHUM PO3BUTOK OakaHUX MIKPOOPraHi3MiB abo rpymnu MIKpOOPraHi3MiB 13
3MIITaHOT MOMYJISIIii.

[Ipy cTBOpEHHI €JNEKTUBHMX YMOB HEOOXiTHO 3HATH (hi3i0iorir0 abo YiTKO
NPECTaBIsATA TI OCOOJMBOCTI, SIKUMH TMOBHUHHI BOJIOAITH MIKPOOpraHi3Mu, SKi
BUJIUJIAIOTHCA. EJIGKTUBHI yMOBH CTBOPIOIOTH HaWJacTilne, Mmia0uparoyd BiAMOBIIHI
CEpEeOBUINA, OCKIJIBKH Pi3HI MIKPOOPTraHi3MHU JJIsI CBOTO PO3BUTKY IPEI'SIBISIOTH
HEOJIHAKOB1 BUMOTH /10 JKepell xapuyBaHHs. Hampukmian, MikpoopraHi3mu, 3/aTHi
GbikCyBaTH MOJICKYJISIPHHM a30T, MOXYTh POCTH B CEPEHOBHII, 31 CKJIAIy SKOTO
BUKJIFOUYEHI 3B’s3aHi (opMH a30Ty. SIKIIO BHECTH B Take CEpPEIOBHUINE I'PYHT, TO 3
BEJIMKOTO PO3MAITTS HAasBHUX Y HHOMY MIKPOOPraHi3MiB B Mepily 4depry OyayTh
po3BuBaTuca a3oTdikcatopu. Taki cnenudiyHi TMOXKUBHI CEpPEeJOBUINA, IO
3a10BOJIBHAIOTH MOTPEOU MEPEBAXKHO OJHIET IPyNH MIKPOOPraHi3MiB, HOCATh Ha3BY
eleKTUBHUX. B 3apyOikHOIO JiTepaTypl OUIBIIOrO MOLWIMPEHHS HaOylIu TEepMiHU
«HAKOMUYYBaJbH1» 200 «CEIEKTUBHI» CePeIOBHUIIIA.

HakonunuyBanbHi KyJAbTypH MIKPOOPraHi3MiB, IIO BOJIOAIIOTH BHCOKOIO
BUMOTJIUBICTIO 7O CKJIaly TOXHBHHX CEPEIOBHIN, OTPUMYIOTH iHakmie. [lpm ix
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BUJILJIEHHI BUKOPUCTOBYETHCS HEOJHAKOBA UYTJIMBICTh KJITUH 3MIIIAHOI MOMYJISLIT
70 TPOJYKTIB OOMIHY PEYOBHH, IO HAKOMHUYYIOThCS B cepenoBuiui. llpukiagom
MOXXYTh CITY)KUTH MOJIOYHOKHCHI OakTepii, 711 HAKONUYEHHSI SIKUX BUKOPHUCTOBYIOTh
COJIOZIOBE Cyciio 0e3 Kpehau, TOOTO CepeloBHIIe, SIKE MOYaTKOBO HE € CICKTUBHUM.
[Ticns BHeceHHs MPUPOIHOIO Marepiany, IO MICTUTh MOJOYHOKHCII Oakrepii, B
CEPEOBUIIl CIOYATKY MOPSA 3 MOJIOYHOKHCIUMU OaKTepisMH JT00pe PO3BUBAIOTHCS
npencraBHuku poxaiB Enterobacter 1 Escherichia. Ognak B Mipy HakonmuueHHS B
CEepeOBUIIl  MOJIOYHOI  KHCJIOTH 1  €TWJIOBOTO  CHUPTY,  YTBOPEHOI'O
rerepopepMEHTATUBHUMU BUJIAMH, YMOBU JUISI PO3BUTKY TMPEACTABHUKUA POJIIB
Enterobacter 1 Escherichia mocTynoBo moripuryroTecs, TOI1 $SK MOJIOYHOKHCII
OakTepii, IKMM BJIACTHBA BUCOKA KHCJIOTO-1 CIUPTOCTIUKICTh, IPOJOBXYIOTh POCTH .
TakuM 4YHHOM, B pE3ylbTaTi PO3BUTKY MOJIOYHOKHCIUX OaKTepili ceperoBHIIE
Ha0yBa€e HEOOXIJIHY CTYIIHb €JIGKTUBHOCTI, IO ¥ 3abe3nedyye OTpUMAHHSA
HAKOMUYYBAJIbHOI KYJIBTYpU IUX OAKTEPiil.

[Homi mpu BUAIIEHHI MIKpOOpraHi3MiB 3 TPUPOJAHUX MOMYJSAIIA B cepeny
BKJIFOYAIOTh AHTUOIOTHKH, SIKI BIIPI3HSAIOTHCS CHENMUIYHICTIO Jii 1 JTO3BOJISIOTH
BUO1PKOBO MPUIYIIUTH 3pOCTaHHS MEBHOI I'PYIH MIKPOOPraHi3MiB.

[Ipu cTBOpEHHI €NEKTUBHUX YMOB CIiJl BPaXOBYBAaTH HEOJIHAKOBE CTABJICHHS
PI3HUX MIKPOOpPraHi3MiB J0 aepailii, TeMrepaTypu, KUCIOTHOCTI CEpeoBHUINA 1 T. .
ToMy mnpu OTpMMaHHI HAKONMMYYBAJbHOI KYJIbTYpH aepoOHHUX MIKpOOpraHi3MiB
3a0€3MeUyIOTh BEJIMKY MOBEPXHIO KOHTAKTY CepelOoBHUIIA 3 MOBITPSAM, HaBHOAKH IS
30arayeHHsl CepeNoBUIA aHACpOOHUMHU MIKpPOOpraHizaMamMu THUM ab0 1HIIUM
CHOCOOOM CTBOPIOIOTH aHaepoOHI yMOBH. CeleKTUBHUM (PAKTOPOM MOXKE CIYKUTH
TaKOX HEOJHAKOBA IIBHJAKICTH POCTY PI3HUX MIKpPOOpPraHi3MiB MpH JaHIl
TEeMIIepaTypi.

Crnix Mat Ha yBasi, IO €JIEKTHUBHI YMOBH JAJICKO HE 3aBKIU ONTUMAIbHI JJIs
POCTY MIKpOOpraHi3MiB, IO BUAUISIOTHCS, OJHAK BOHHM KpaIle MepeHOCIThCS HUMH,
HIXK CYNyTHIMU (popMaMH.

Buoinenns uwucmoi kyaromypu

[licns Toro sk OTpUMaHa HAKONMWYyBajlbHA, MPHUCTYMNAIOTh A0 BHJIUICHHS
qUCTOl KyJnbTypH. Uucra KynbTypa MoXxe OyTH OoTpHMaHa 3 OKpeMoi KOJIOHIi abo 3
OIHIET KJIIITHHU.

BupisieHHss 4McTOI KYJBTYPH 3 OKpeMoi KoOJOHii. OCHOBHUM METOAOM
BUJIJICHHS] YUCTHX KYyJIbTYp MIKPOOPraHi3MiB 10 TEMEpPIIIHHOIO0 Yacy € METOJ,
3anpornioHoBanuii P. Koxowm. [IpuHnumn iioro noyisrae B OTpUMaHHI YUCTOI KYJIbTYPH 3
oKpeMoi KoJioHil. OfHaK 1meil MeTo HeMPUIATHUHN JJI1 BUIIJICHHS MIKpOOPTraHi3MiB,
SKi HE POCTYTh a00 MOTaHO POCTYTh Ha IIIIBHUX cepemoBumiax. /o dmcma Takux
MIKPOOPraHi3MiB BIAHOCITHCA JIedKl OakTepii, 0araTo BOJOPOCTEH 1 MPOCTIIIHX.

[Ipu BUA1IEHH] YUCTOI KYJIBTYpU a€pOOHUX MIKPOOPraHi3MiB HaKOMUYYBaJIbHY
KyJIbTYPY BUCIBAIOTh Ha MOBEPXHIO MIIFHOTO cepeloBuIa. (s 1poro posriaBicHe
Ha KUIUISYii BOAsSHINA OaHl CTEpUIIbHE MOXKUBHE CEPEOBUIIE, 10 MICTUTH arap abo
KEJaTUH, PO3JMBaIOTh y crepwibHi yamku [lerpi. Ilicnst Toro sik cepemoBuiie
3aCTUTHE, HA MOro MOBEPXHIO 3 MINETKHM HAHOCATh KpaIull0 HAKOMHWYYBaJIbHOL
KYJbTYypH a00 i pO3BEACHHS y CTEPHJIbHIN BOJII 1 CTEPUIBHUM CKIIIHUM ULINAaTelieM
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JpirajibCKOro po3noAiJsiioTh KpPAILUII0 CIOYaTKy IO OAHIA TOJOBHHI IOBEPXHI
cepenoBuiia B vamii IleTpi, moTiM mo Apyrid MHOJOBUHI, MICIA YOTO ILIHM K€
IIMaTesIeM TPOTUPAIOTh MOBEPXHIO HIUIBHOI'O CEPEOBHINA MOCTITIOBHO B 2-i, 3-i 1 4-
11 yamkax. 3a3BUyYail B MEpIIMX JBOX YalllKax Micis 1HKyOallli crnocTepiraroThb
CYLUJIbHUH PICT MIKpPOOpPraHi3MiB, TOAI SIK Y HACTYNMHHUX — 130JbOBaHi KOJIOHI].
Po3ciBatu HakonmuuyyBaibHy KYJIbTYpYy MOXHA METJICI0 METOAOM IITpuxa. Y I[bOMY
BUIAJIKy HAKOMUUYYBAJIbHY KYJIbTYpy a0o0 ii po3BeldeHHs BiIOUpaOTh METJEI0 1 Ha
MOBEPXHI IIIJTFHOIO CEPEeAOBUIIA MPOBOAAThH WITpUxu (pucyHok 5.1). [lepea koxxHUM
HOBHUM IITPUXOM IETIIO CTEPUIII3YIOTh B TOJIYM'T aJbHUKA.

T

Pucynok 5.1 — Po3ciB HaKkonu4yBasIbHOI KYJIbTYpU METOJIOM IITPUXA, KU
BUCHAXYETHCS

[licns mociBy yYamkd BMILIIYIOTh Yy TEpMOCTaT KpUIIKAaMH BHHU3, 11100
KOH/ICHCalllliHa Boja, 110 YTBOpHJAacsd Ha Kpuiuli ydamku llerpi mpu 3acturanHi
arapy, He 3aBaJinjia OTPUMATHU 130JIbOBaH1 KOJIOHII. Yalllkyu BUTPUMYIOTh Y TEPMOCTATI
npotsaroM 1-7 pai0 3anexHo BiJ MIBUAKOCTI POCTY MIKpoOpranizMmiB. Bupocii
130JIbOBaHl KOJIOHII BIJICIBAIOTh METJIEI0 HA IMOBEPXHEI CKOLIEHOT'O IIIJIbHOTIO
cepenoBuila B mpoOipku abo B piJIKke cepeoBHUIIE 1 TaK 30epirarTh.

[301bOBaH1 KOJIOHII aepOTOJEPAaHTHUX MIKPOOPraHi3MiB 1 (aKkyJIbTaTUBHUX
aHaepoO1B YacTillle OTPUMYIOTh METOJIOM TJTUOMHHOTO MOCIBY.

Busnauenna uucmomu euodinenux Kyaomyp. Yuctora BHALICHOT KyJIbTYpH
MIKpPOOPraHi3MiB MOBMHHA OyTH peTenbHO mepeBipeHa. Lle 3aificHIoeThCsl 3a3BHUAi
JEKIIbKOMa CIIocOo0aMu: Bi3yaJlbHUM, MIKPOCKOMIYHHM KOHTPOJIEM 1 BUCIBOM Ha s
NOKMBHUX cepefoBuil. [Ipu Bi3yaqbHOMY KOHTPOJI MPOIISAAETHCS 3POCTAHHS
MIKPOOPraHi3MiB MO IITPUXY HA MOBEPXHI CKOIIEHOT'O arapu30BaHOr0 CEPEOBUIIA.
Sk10 3pocTaHHs MO MITPUXY HEOJHOPIAHE, KYJIbTypa 3a0pyaHeHa. Takuii KOHTPOJIb
MOKJIUBUN TUTBKH JIJIS1 KYJIBTYD, 3aTHUX POCTU HA MOBEPXHI MILIEHUX CEPEOBUIII.

YucToTy KyJIbTyp MIKpOOPraHizMiB 00OB'SI3KOBO MOTPIOHO KOHTPOIIOBATH I
MikpockomoM. JlJis 1bOro Ciii mMpUroTyBaTtu mpenapar (iKCOBAHMX 3a0apBIEHUX
KJIITHH 1 PO3TJSHYTH WOr0 3 iIMEPCIMHOIO CHCTEMOIO a0o Mpermapar >KMBUX KIITHH 1
PO3IIIIHYTH HOTO, BUKOPUCTOBYIOUU (ha30BO-KOHTpAacHUM npucTpid. Uucrta kynbTypa
0araTb0X MIKPOOPraHi3MiB, SK MpaBUiio, MOPQOJOriYHO OAHOpPIAHA; TOMYCTHUMO
JMIIE HE3HA4YHE BapilOBaHHS pPO3MIpIB KIITHH. OJHAK HEOOXIAHO Mam'aTaTH, IO
KIITUHUA JESIKUX OakTepidd, Hampukiad, MIKOOaKTepid, HOKapaiid Ta 1H., AYyXKe
noJiMOpGHiI, TOMY BHU3HAUEHHS YHUCTOTH TaKUX KYyJIbTYp HpPH MIKPOCKOITYBaHHI
BUKJIMKA€E JesKi TpyaHoul. YHCTOTYy KyJabTyp MIKpOOpraHiamMiB 0OOB'SI3KOBO
NEepeBIPSAIOTh BUCIBOM Ha MOXUBHI cepenoBuiia. Hacammnepea BuUILIEHY KYJIbTypy
BUCIBAIOTh Ha IIIJIILHE CEPEJOBUIE, CHPUATIMBI IS ii 3pocTaHHs OIHOPIIHICTD

64



BUPOCIIMX KOJIOHIH CBIAYUTH MPO YUCTOTY KyJIbTypu. OOOB'I3KOBHII MOCIB HA M'ACO-
NEeNTOHHMIM arap — cepeloBulle, sKe 3a0e3meuye 3pocTaHHs  OaraThox
xemoreTrepoTpodiB. Kpurtepiem 4YUCTOTH KyJIbTYpH € OJHOPIAHICTH BHUPOCIUX
KOJIOH1H a00, HaBMaKH, BIICYTHICTh 3POCTaHHs, SIKIIO J1aH1 MIKpOOPraHi3MH Ha M'sicO-
NEeNTOHHOMY arapi He po3BUBalOThCA. Ciig MaTu Ha yBa3i, 10 BHUCHOBOK PO
YUCTOTY JESIKUX KYJIbTYp MIKPOOPraHi3MiB HE MOXKHAa 3pOOMTH TIJIBKU 3a
pesynabTtaramu  BuciBy Ha MIIA. Ocob6auBO 1€ CTOCYEThCS aBTOTPODHUX
MIKPOOPraHi3MiB, a TaKOX MPEJICTABHUKIB TeTepoTpodiB, CXUJIbHUX PO3BUBATUCS 3
onHUM al0o0 KUTbKOMa CYmyTHHKaMd. YHCTOTY TakuX KyJIbTyp MIKpOOpraHi3MmiB
NEPEBIPSAIOTH BUCIBOM II€ HA PAJl CEPEOBHUILl — CYCIIO, M'ICO-IENITOHHUM OYJIbHOH,
KapToruisiHuid arap Ta 1H. HabGip cepemoBumy Ta iX CKIaJ BU3HAYAIOTHCS
0COOJIMBOCTAMHM METa0O0Ji3My BHIIJIEHUX MIKPOOPraHi3MiB, a TaKOX iX MOMXJIMBHX

CYNyTHHUKIB.

5.3 ExcriepuMeHTaJIbHA YaCTHHA

Mamepianu ma oonaonanna: xonidHa konoa Ha 500 cm3, crepuibHi KoHiuHI
konou Ha 200 cM®, BarHi mpoOKwM, CiHO, Kpeiila, OUCTHILOBAHA BOIA, CIECKTPUYHA
wtka, MITA, mikpockor, mmaresns JpiraibchbKoro, NpeMeTHI Ta TOKPUBHI CKEITbIIS.

1. Ompumannsa wnaxonuuyseanvnoi Kyaemypu cinnoi nanuyxku. CiHHA
HNaJMyKa MIMPOKO PO3MOBCIOJKEHA B NPHUPOAL 1 € 30yTHUKOM IICyBaHHS OaraThbox
NpoayKTiB (M'sico, puba, stims ta inmi). Cinna naamuaka (Bacillus subtiles) — aepo6Hi,
pyXOMi, T'pPaMIIO3UTHBHI, CIOpOyTBOprotoui Oaxtepii. Crmopu iX BIIPI3HAIOTHCS
BHUCOKOIO TepMoOCTiiiKkicTIo. OnTuManbHa Temiieparypa po3BUTKy 35-45°C. [ns
OJIEP)KaHHS €JIEKTHBHOI KYJIBTYpUM CIHHOI MNaJIWYKA CIHO JpiOHO Hapi3alTh 1
BMily1oTh 10 r y koniuny xon6y ma 300-500 cMm®, HaIMBalOTH BOAY i HAKPUBAIOTH
BaTHOIO MpoOKor, nomarth 200 cM® ITUCTHIIFOBAHOI BOJH, IPYIOYKY Kpeuam i
kun'atsate nporsrom 20 - 30 xB. OTpuMaHuil CIHHUH BiJBap pO3JIMUBAIOTH Y
HiJTOTOBJIEHI CTEPUJIbHI KOJOM mapoMm 2 cM, 3aKpHBalOTh NMPOOKAMHU Ta CTaBISTH B
TepMocTar npu Temnepatypi 25-30°C Ha 2-3 n1o0mu.

2. Buoinenna uucmoi Kynvmypu. Po3IiaBieHUl Ha KUTUIAYid BOJsHIN OaHi
MIIA, po3nuBaioTs y crepuibHi yamiku Ilerpi. [licns Toro sik cepenoBuiie 3acTUTHE,
Ha HOTO TMOBEpPXHIO 3 MINETKHM HAHOCATH Kparull0 HAaKOMMYYyBAJIbHOI KYJIbTYpHU
Bacillus subtiles i crepwibHuM ckissHUM 1mareneM J[pirajabCKOro pPoO3MOIiISIOTH
KpaIlIlo0 CIIOYaTKy IO OJIHIM MOJIOBMHI MOBEPXHI cepenoBuia B vamiii [leTpi, motim
Mo JIpyrid MOJOBUHI, MICISA YOrO IUM e IIMaTeleM IPOTUPAIOTh MOBEPXHIO
IIUTBHOTO CEePEeTOBUIIA TTOCTIAOBHO B 2-i, 3-i 1 4-1i1 yamkax.

[Ticns mociBy damkw BMINIYIOTh Yy TepMocTaT. Yamku BUTPUMYIOTH Y
TepMOCTaTI MpOTAroM 1-7 a0 3aJekKHO BiJ] IIBUIKOCTI POCTY MIKPOOPTaHi3MiB.

3. Busnauennsa uucmomu euoinenux Kyaomyp.
[lepeBipUTH YUCTOTY BUJILJICHOI KYJIBTYPH:
— BI3yaJbHUM METOJIOM (SIKILIO 3pOCTAHHS MO WITPUXY HEOJHOPIAHE, KYJIbTYpa
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3a0py/HCHA);

— Mg MIKPOCKOIOM: JJisi I[bOTO CJiJ MPUTOTYBaTH Mpernapatu (PiKCOBaHUX
3a0apBJICHUX KIITUH 1 PO3TIIIHYTH HOro 3 IMEpCiiHOI0 CUCTEMOIO (PHUCYHOK
5.2) abo mpemnapar >KMBHX KJITHH 1 PO3TJSHYTH HOT'0, BUKOPHCTOBYIOUH
($ha30BO-KOHTPACHUI MTPUCTPIil.
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Pucynok 5.2 — I[penapar ¢ikcoBaHuX 3a0apBICHUX
kritud Bacillus subtilis.

5.4 BucHOBOK: 3poOHTH BUCHOBOK PO YHCTOTY OTpuMaHoi KyasTypu Bacillus
subtilis.

KoHTposnpHi nuTanHs
1. SIky KynbTypy Ha3MBalOTh «YUCTOI KYJIbTYpOIO», Ta 3 SKOK METOI0 ii
3aCTOCOBYIOTh?
SIki OCHOBHI €Tanu BKJIIOYAE MPOIIEC BUALICHHS YUCTOI KYJIbTYpH?
[Ilo Take HaKONMMYyBaJIbHE CEPEIOBUILIE?
[Io Tpeba BpaxoByBaTH MPH MPUTOTYBAHHI HAKOTMYYBAJILHOTO CEPEIOBUIIA?
Sxi Bu 3HaeTe MmeToau BUIINICHHS YUCTOI KYJIbTYpH ?
SAxuii MeTon BHUILIEHHS YUCTOI KYJIbTYpU IMEPEBAXHO 3aCTOCOBYETHCS JJIS
aepoOHUX MIKPOOpraHi3miB?
SAxuit MeTOT BUA1JICHHS 3aCTOCOBYIOTh JUIsl (DaKyJIbTaTUBHUX aepoOiB?
SAxumu cnocod0aMu BU3HAYAIOTh YUCTOTY BULICHOI KYJIbTYpHU?
9. Kpurepii dHCTOTH BHUAUICHOI KYyJbTYpH TIPU Bi3yaJbHOMY CIOCOOY
BU3HAYECHHSA?
10. SIk KOHTPOIIOIOTh YUCTOTY BUIJICHOI KYJIbTYPH I11JT MIKPOCKOIIOM?

ok own

® N
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NNabopaTopHa po6oTa Ne 6
MopdgoJioriuHi Ta KyJbTypaibHi 03HAKH APiXKIKIB

6.1 Mera: BUBUUTH MOP(OJIOTIUHI Ta KYJbTYpaJlbHI O3HAKU IPIKIKIB Ta

CIoCcOOU iX PO3MHOXKEHHS.

6.2 Kopotki TeopeTruuHi BizomocTi

JIpiKIIK1 — OMHOKIITUHHI €yKapiOoTHI MIKpoOopraHizmMu. J[piIKi HajmexaTh 10
kiacy Hemiascomycetes (kiacy cymuactux rpu6iB), mopsaky Endomycetales. Jlis
HUX BJIACTHBa BIJICYTHICTh MIMENII0 1 TIOA0BUX TiN. KiiTHMHA MEpeTBOPIOETHCA Ha
CyMKy (ack), ycepeawHi skoi (OPMYIOThCSA ackocmopu. JIpDKIKOBI KIITHHHU
PO3MHOXXYIOTbCSI BET€TATUBHUM CIIOCOOOM — OpyHBKYBAaHHSIM, TOJUJIOM abo
OpyHBKYBaHHSAM-IIOZIJIOM, a TaKoX Oe3cTareBuUM (KOJHM acCKH YTBOPIOIOThCSA 3
JTUTUIOINHOT KIIITUHHM) 1 CTaTeBUM (acKM PO3BUBATUCA B PE3yJbTaTi 3IUTTS JBOX
rarIoiIHUX KJIITHH-TaMET) CII0co0aMHu.

Cepen ApixKiB-aCKOMIIETIB HAWOLIbIIE MPAKTUYHE 3HAYCHHS MAlOTh TaKi
pou:

e Saccharomyces (caxapominern). Ping Saccharomyces o0'ennye O6ararto

Bu1iB. HaliBaxkymBille 3Ha4eHHS JIJI1 IPOMHUCIOBOCTI MalOTh TaKl BUJIU:

» Saccharomyces cerevisiae — qpixkmki 30pOIKYIOTh TJIFOKO3Y, rajaKTo3y,
caxaposy, Ha 1/3 padiHozy, MaiabTO3y, NPOCTI JIEKCTPUHH.
3aCTOCOBYIOThCSI B CIIMPTOBOMY BHUPOOHHUIITBI Yy HepepoOIl Kpoxma-
JIMCTOI CUPOBUHH, MeJIsich (pUCYHOK 6.1);

» Saccharomyces carlsbergensis — cnpuumnnse OpomiHHS TJIFOKO3H,
rajJlakTo3u, caxaposu, padiHo3u, Memibi03u, MaIbTO3H 1 MPOCTHUX Je-
KCTPHHIB. 3aCTOCOBYETHCS B MMBOBAaPIHHI (PUCYHOK 6.2);

» Saccharomyces minor — 30pojKye TJIOKO3Y, TrajgakTo3y, caxaposy,
padinody Ha 1/3, manbro3y He 30pokye. BHUKOpPUCTOBYEThCS B
xJ1100neKapChbKOMY BUPOOHHUIITBI JJIs1 IPUTOTYBAHHS )KUTHHOT'O XJ110a.

» Saccharomyces vini — 3acTocOBYEThCS Y BHHOPOOCTBI.

Pucynok 6.1 — Pucynok 6.2 —
Saccharornyces cerevisiae Saccharomyces carlsbergensis
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» Saccharomycodes ludwigii (pucyHok 6.3) — BeJMKi JIMMOHOIOMIOHI
TPULKIDKI, 100pe 30pOomKyrOTh TIIOKO3y, caxapo3y, padinozy Ha 1/3.
Po3BuBatoOTHECS y BUHOTPaJAHUX 1 IUIOJOBO-ATIAHUX COKax, fKI cami
3a0poAuin, B TMPOMHUCIOBOMY BUPOOHMIITBI, B CIU30T€Yl JI€PEB, Y
JailHOMy TpUOKY.

Pucynok 6.3 — Saccharomycodes ludwigii

» Schizosaccharomyces  pomee  pO3MHOXKYETbCSI B OIYKPEHUX
KPOXMAJUCTUX CyOCTpaTaX, SKi BHKOPUCTOBYIOTHCSI B TPOMIYHHUX
KpaiHaxX [Jii BUTOTOBJIEHHS MHBa «moMOe». 30pO[Kye HE JIHIIEe
caxaposy, IJII0KO3y, MajibTo3y, padiHody Ha 1/3, a W JEKCTpPHUHH.
[IIupoko BUKOPUCTOBYETHCS HA CHUPTOBUX 3aBOJax APreHTHHU Ta
Mekcuku. IHmI BUAM HIM30CaxapoOMILETIB 3YCTpiYalOThCsl B KpaiHax
MOMIPHOTO KJIIMaTy B MJIOJOBO-SATIAHUX COKaX, sIKI cami 3a0pouin.

Pio Candida 3actocoByeTbCcsi sl OJCpXKaHHS KOPMOBHUX JPIXJDKIB Ha
BIJIXO/IaX Xap4yOBUX BUPOOHUIITB, TPOIIi3aTaxX I€PEBUHH, COHSIIHUKOBOTO
W pHCOBOTO JYIITIUHHSA, COJIOMH, CTEOJIMH 0ABOBHUKY, KauaHiB KyKYypy/I3H
Ta 1HIIUX IIETI0JI030BMICHUX MarepiaiiB, Ha napadinax, meranoni. Cepen
BuiB poay Candida mupoko BUKOPUCTOBYIOTHCS BUIH: .

» Candida albicans (mycoderma) (pucynox 6.4) — acumimoe
TIIIOKO3Y, C€axapo3y, MaibTo3y, JakTo3y. OKHCHIOE eTHIIOBUU
cupt 'y CO2 i Bogy mursixom awmxadHs. IkiTHUK CIEPTOBOTO
BUPOOHMIITBA, TTMBOBAPIiHHS, BUHOPOOCTBA, BUPOOHMIITBA KBacCy,
Oe3alKorojpHMX HamoiB. Ha crmemiamizoBaHUX APDKIKOBHX
3aBOIaX Y JPIKIDKOPOCTHIIBHHUX —amaparax pPO3MHOXKYEThCS 3
Habararo OUIBIIOW MIBHUIKICTIO, HIXK JPiXkKIKi-CaXapOMIIICTH.
IMomionumu  mkigaukamu €  Candida  crusei, Candida
guilliermondii i Candida pulcherrima.

» Candida utilis (pucynok 6.5) — 3acTocoByeTbCS I OJEpIKaHHS
KOPMOBHUX JPKIKIB Ha MiCIACIUPTOBIH Oap/i.
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Pucynok 6.5 — Candida utilis

e Pix Trichosporon Bkirouae BUIH:

» Trichosporon cutaneum (pucyHok 6.6) BUKOPHCTOBYETBCS I OJIEP-
YKaHHS KOPMOBHX JIPIXK/DKIB HA BIAX0JIaX CHUPTOBUX 3aBO/IIB.

e Pin Rhodotorula — cuHTE3ye KapOTHHOIIW, BHACIIAOK 4YOro KOJIOHIT

3a0apBIIIOIOTHCS B 4epBOHHME Kouip. Bimomi Taki Buam, sk Rhodotorula
rubra, R.flava, R.aurantiaes, R.glutinis.
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Pucynok 6.6 — Trichosporon cutaneum

Mopdonoriyai  03HaKM JAPLKIKOBOI  KIITHHU Ta il  BHYTPINIHIA BMICT
3MIHIOIOTBCS 3 BIKOM (PUCYHOK 6.7).

Momnonai apixmxki (12-16 ron KyJnbTHBYBaHHSI) 1HTEHCHBHO PO3MHOXYIOTHCS
(70-80 % xmiTHH, O OpPYHBKYIOTHCSA). Y HHUX TOHKa OO0OJOHKA, TI'OMOICHHA
(omHOpiAHA) UMTOIIa3Ma, BaKyoJl BIACYTHI abo JMIlle HaMIdarThCs. 3aracHi
PEUOBHHU BIJICYTHI.

VY 3pinux apikmkiB (24-48 TOn KyJIbTHBYBAHHS) B IUTOILIA3Mi 3'SIBIISETHCS
3€pHUCTICTh, BaKYyOJIi 301JBIIYIOTHCS, MPOILEC PO3MHOXKEHHS YIOBUIBHIOETHCS (HE
outen gk 5-10 % kiiTHH, 10 OPYHBKYIOTHCS), 3'IBISIOTHCS MEPTBI KITHUHU. 3pifi
IpUKIKI  MA  4Yac mepepoOJIeHHS KPOXMAaJIMCTOI CHPOBHHU MAalOTh MICTUTH
He O1ibin K 1 % MepTBUX KIITHH, MEJSICH — He Oubiie 5 %. Y 3aciBHHX JIpiKIKax
MMMBOBAPHOTO BUPOOHUIITBA JOMYCKAEThCS 10 5 % mepTBuX KiaiTuH. O3HaKa 3pijaocTi
JPLKKIB — HASIBHICTh TIIIKOTEHY 1 METaXpOMAaTUHY, K1 BIKIAJal0ThCS B KJIITHHI SIK
pe3epBHUN Marepial 1 BUTpadaroThbCsl y Mipy ii crapiHHs. JIpLXIKI 3 BHCOKOIO
OpOJIMIIBPHOIO ~ AKTHUBHICTIO MicTaTh He MeHme 60-70% KITHH 3 TJIIIKOTE€HOM.
Crapi gpixmxi (72 rox 1 Ouibliie) MarOTh MOTOBIIEHY O0OJIOHKY, SIKY 100pe BUAHO i
yac MiKpockonyBaHHA. [[uTomnazma rereporeHHa (3epHUCTA), BaKyoJl BEJIMKI, 1HO/I
B KJITHHI iX Aekinpka. [JikoreH 1 meraxpomartwH BiAcyTHi. KynabpTypa MicTuTh
3HAYHY KUIBKICTh KJIITHH 13 )KUPOBHMH BKJIIOUCHHSIMH, KIIITUHH HE PO3MHOXKYIOThCA.
XapakTepHa O3HAaKa — HAasBHICTb BEJMKOi KUIBKOCTI MEpPTBUX KiMTHH. [lpu
BIIMUPAHHI JPDKIKIB MHUTOIJIA3Ma CKYNYYEThCS B TPYIOYKY, B ILIEHTPI KIIITHHA
MOCTYTOBO JIe(POpMYETHCS, 000JIOHKA PO3TAIA€ThCS, 1 KIITHHA THHE.
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a — MOJIOJIL; 6 — 3piil; 8 — cTapi

Pucynok 6.7 — JIpi>KImKi pi3HOTO BIKY:

KynbrypanbHi 03HaKM JAPDKIKIB BH3HAYAIOTh HA MIUIBHUX 1 PIAKHAX
cepemoummax. Ilig wac pocTy Ha NIJBHUX CEPENOBUINAX KIITHHH JIPIKIXKIB
YTBOPIOIOTH PI3HOMAHITHI KOJIOHIT 3aJIEKHO BiJ iX poAOBOi (BHIO0BOI) HAJIEKHOCTI.
OnucyroTh KOJIOHIT, 3B€pTalOuM yBary Ha Taki KyJIbTypaJibHI O3HAKU:

dbopma KOJIOHIM — Kpyriia, oBajgbHAa, COYCBHUIICTIONIOHA Ta 1H.;

pPO3MipH — JiaMeTp, MM;

ONTHYHI BJIACTHBOCTI — MpO30pa, HAIMBIPO30pa, HEMPO30pa, MaTOBA,
OyMcKy4a Ta 1H.;

KOJIip — OLIMH, cipuif YyepBOHUI, )KOBTUH Ta iH.;

MOBEPXHS — TJIaJKa, IMOPCTKA, CKIaaJacTa, TopOKyBara, 3 paaialbHUMU
KOJIaMH Ta 1H.;

npodiiab — IMIOCKHUM, ONYKIUN, KpaTeponoAiOHui, KOHYCOMOAIOHUN Ta
1H.;

Kpall KOJIOHIH — pIBHHMM, XBHJIACTHI, TOPOUKYBATUM, JIONATEBUI,
3yOuacTuii Ta iH.;

KOHCHUCTEHIIIS — MAaCJITHHUCTA, TIJIIBKOBA, B'I3Ka Ta 1H.
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6.3. EkcnepuMeHTAJIbHA YaCTHHA

Mamepianu ma ob6naonanna’ BupolleHi B yamkax llerpi ApiKIKI pi3HUX
pOIiB, TMpeIMeTHI 1 TOKPUBHI CKEJbI, MIKPOCKOIN, KYJIbTYpH JIPIAKIKIB-
caxapominetiB Mosioaux (18-20 rox), 3pinmux (36-48 rox) i crapux (Oibmie 72 Tox),
PO3UMH METUJIEHOBOTO CUHBOTO, PIIbTPYyBaJIbHUM NaMip, OakTepiaibHa MeTs.

6.3.1 Po3rnsiHyTH KOJIOHIT APDKIXKIB, SIKI BUpochu B yamkax. Kopucrtyrouuch
OMKCOM KYJIbTYpPaJIbHUX O3HAK PI3HUX POJIB APIKIKIB, BU3HAYUTHU PiJ] APIKJIKIB.

Onuc KynomypansHuXx 03HaK 0eAKUX pooie OpirxHco;cie

v Pig Saccharomyces. Komonii HeBeaMKMX pO3MipiB miamerpoM 2-3 MM, iHOi
TOUYKOBI JiaMeTpoM He MeHme 1 mM, Oim, kpeMoBi. Omykii, 3MiHMarOTbCA Ha
nmoBepxHero cyocrpary. Kpai KoOJOHINM piBHI, KOHCHUCTEHIlSI MACJISIHUCTA,
nacronoaiona. I'majki, MaToBi 200 3 TbMSIHO-0JIUCKYUOI0 TOBEPXHEIO;

v' Pix Schizosaccharomyces. Komonii kpemoBi ab6o O0imi, MaroBi, BelWKi, 3
JOTIATeBUMH KpasiMU, KPYTO MiJTHECEHHMM KOHYCOM, Ha TOBEPXHI KOJOHIA —
KOHIIEHTPUYHI KoJia. Piatie — rioaaki, KOHCHUCTEHIIisl macTonoaioHa.

v Pig Saccharomycodes. Komownii 6imi a6o cipi, crumomieni, posmmsyacti (d > 5
MM), 3 TpPOXH IMIJTHECEHUM KYIOJOM, JpiOHO BUIlepOJeHUMHU Kpasmu. Ha
MOBEPXHI BUTHIIOTHCS pajiainbHi Opukku. KoHcucTeHIis nacTonoaioHa.

v Pix Candida. Komonii okpyrii, mpaBuibHOi (Gopmu, GinyBaTO-KpeMOBi, MaToBi.
[loBepxHsi B ApiOHMX CKJIAJAKaX, 4YacTO BKpPUTa BOPCHHKaMH, Kpail IpiOHO
nopizanuii (apioHOGecronyactuii). Ilpodine konowiit onykmmit. CTpykTypa
npiOHO3EpHUCTA, KOHCUCTEHIIIs M'ska. Kpal KooHi# BpocTatoTh B arap.

v' Pig Trichosporon. Kosmonii Bemuki, Kpyrii, OLIyBaTO-)KOBTYBaTi, OIYKIIi.
[ToBepxHS y BENMKUX 3MOPIIKYBATUX OpHMIXKKaX, BKPUTAa BOPCHHKAMH, Kpai
3pi3aHi, BUIHIIOTHCSA pajianbHi ckianku. Ilo xpaio psicHa 30Ha Milenito, HEHTP
Tpoxu miaHATuM. [Ipu crapiHHiI TOBEpXHS KOJIOHIN CTa€ CIM3yBaTOI0, OJIMCKYUOIO,
xupHoto. [Torano GepeTbcs neTyier0, KOHCUCTEHITS MILTbHA, BOJIOKHHUCTA.

v Pig Rhodorula. Kononii sxoBrorapsui ado 4epBoHi, M'aKi, IiagaeHbKi, OIUCKYUI,
MPaBUIILHOI Kpyrioi ¢hopMu, BeTuKi Ta ApiOHI 3 pIBHUMHU KPasMU, KOHCUCTEHITIS
nacTonoAioHa.

6.3.2 [lpuroryBatu mpemnapatd «po3jaaBieHa Kparjs» PO3TISIHYTOI KOJIOHIT
JOPLKIKIB. BU3HAUUTH 111 MIKPOCKOTIOM po3Mip, (OpMY 1 CTaH IIUTOIIA3MU KIIITHH.
[Ipenaparu 3amantoBartu.

6.3.3 OsnalioMuTHCS 3  BIKOBUMH  OCOOJMBOCTSIMH  CaxapOMIIICTIB,
OPUTOTYBABIIM Ta PO3TJIIHYBIIM TMpernapaTd «po3AaBlieHa Kparwis» KOJOHIHN
MOJIOJIUX, 3pUIMX Ta CTapux IpLKIXKiB-caxapowminertiB. lIpemapatu 3amantoBartu,
BIIMITUTH BIKOBI OCOOJIMBOCTI APIAKIKIB-CaXapOMIIIETIB.

6.3.4 Posrmsmaroun mpenapaTd  KOJOHIM MOJOJIMUX, 3pUIMX Ta CTapux
JPIKDKIB-CaXapoMILIETIB, BUBYUTH CIHOCOOM PO3MHOMKEHHS JIPIKIXKIB, 3BEpTAIOUU
yBary Ha OpyHbKH il meperopojaku. IIpenapatu 3amantoBaru.

6.3.5 Buxonatu (apOyBaHHS mpemapariB KOJIOHIA MOJOINX, 3pUIHX Ta CTApUX
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JPIKJIKIB METUIICHOBUM CUHIM. MeTueHoBui cuHiil (hapOye MepTBI KIITHHH, a KUBI
3aUIIAlOThCs He ModapOoBaHuMU. Bkazatw KoJIOHIT SKHX, MOJOIWX, 3PUIMX YH
CTapuX JIPLKIKIB MICTATH OlJIbIlIe MEPTBUX KIIITHH.

6.4 BuCHOBOK: pO3TJISIHYTI KOJOHII JAPUKIKIB — 1€ JPDKIKL  POAdY....
JpipKi-caxapoMilleTd PO3MHOKYIOTHCA ..... croco0oM. 3 BIKOM KUIBKICTh MEPTBUX
KJIITHH B KOJIOHIT IPIXK/TXKIB. . ...

KonTponbHi nuTanHs
[lo Take apiKIKi?
Ski cmocoOu BereTaTuBHOIO0 PO3MHOKEHHS APIXKJIKIB?
SAxi poau ApiXIKIB HAHO1IBIIIE TOMIHPEHi ?
["anmy3i 3acTocyBaHHs APIKIKIB poay Saccharomyyces.
Oco06MBOCTI MM30CaXapOMIIIETIB 1 caXxapoOMIKO/IIB.
3acrocyBanHs ApixkiB poay Candida, Trichosporon, Rodotorula.
3a SIKUMH O03HAKaMU BiIPI3HSAIOTHCS MOJIOJI, 3piji ¥ cTapi APi>KIKOBI KITITUHA?
Sk BUSIBJIIFOTH MEPTBI KIIITUHU B KOJOHISIX JAPIKJIKIB?
. SIxuii BimCOTOK MEPTBUX KIIITHH JOMYCKAETHCS y 3PLITUX Ta CTAPUX JIPIKIKIB?
10 KynbTypanbHi 0COOIMBOCTI APIXKJIKIB.

©CoNoORWNE

NNabopaTopHa pob6oTa Ne 7

BusHayeHHsI aKTMBHOCTI AHTUOIOTHUKIB Ta (PITOHUMIIB

7.1 Mera: BUBUUTH YYTIUBICTh MIKPOOPraHi3MiB 10 aHTHUOIOTHKIB Ta
(bITOHIUIB METOIOM JTUCKIB.

7.2 KopoTki TeopeTnuHi BitomocTi

Bararo mikpoopratiaMiB y nporeci KUTTEAISITBHOCTI BUPOOJSIOTH 010JI0T14HO
aKTHBHI PEYOBHMHHM, SIKI 3TyOHO JifOTh Ha MikpoOu-anTaronictu. Lli pedoBuHU
HA3UBAIOTHCA aHmudiomuku. Big I1HIIUX aAHTUMIKPOOHMX PEUYOBHMH BOHU
BIJIPI3HAIOTHCS BUOIPKOBICTIO Ail, TOOTO MPUTHIYYIOTh KUTTEAISIBHICTh 1 BOUBAIOTH
MIEBHI aHTArOHICTUYHI BUU MIKPOOPTaHi3MiB.

AHTaroHi3MoOM Ha3MBAIOTHCSA TaKi B3a€EMOBIJIHOCHHHM MK MIKpOOpPraHiZMamH,
a00 MDK MiKpoopraHizMamu 1 010J0T1YHO aKTUBHUMHU PEUYOBHHAMH, KOJU OJIMH BH]
iX He MOXE€ pO3BUBATHCS 3a MPUCYTHOCTI 1HIIOIO BHAY MIKPOOpraHizMiB, a0o 3a
MPUCYTHOCTI TIEBHUX O10JIOTIYHO AaKTUBHUX pEUOBHH. Bmepmie e sBumie Oyio
Biakputo JI. Tlacrepom npu KynbTHUBYBaHHI Oanui CUOIPKU 1 THUJIBHUX OaKTepii y
1877 p., a neranbHO BuBYEeHO 1. I. MeuHUKOBHUM.

AHTHUOIOTUKY BIAPI3HIIOTHCS 32 XIMIYHOIO OYJT0BOIO Ta aHTUMIKPOOHOIO JTI€IO.
OnHi 3 HUX JHIIE NPUTHIYYIOTh PO3BUTOK MIKPOOPTaHi3MiB, 1HIII MPU3BOJATE 10 iX
3aruoei.

O3Hakorw aHTHOaKTEepiadbHOI AKTUBHOCTI PEYOBMHU € YTBOPEHHS 30HU
3aTPUMKH POCTY Ha CEPEIOBUII HABKOJIO AUCKA, MPOCOYCHOTO aHTHO10TUKOM (MET O]
JUCKIB): TIpM BCTAHOBJICHHI JMCKIB Ha CEPEIOBHUINE AaHTUOIOTUK PO3UUHSIETHCS
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BOJIOTOIO cepefoBuIia 1 IUPyHAyE B HABKOJHUIIHE CEPEAOBUINE. 3aJICKHO BIJ
aKTUBHOCTI aHTHOIOTHKIB CIIOCTEpITA€ThCS pi3HA IUIOMIAa 3aTPUMKH  POCTY
Mikpooprani3miB. Ha omniii yammii Iletpi MoskHa OnHOYACHO BM3HAYaTH LIUM METOIOM
YYTJIMBICTH OaKTepiil 10 OaraTbox aHTUO10THKIB.

7.3 EkcriepuMeHTAJIbHA YaCTHHA

Marepianu Ta o6aagHaHHs: TepMocTat; Jaiiku [leTpi; ciupTiBKy; OaKkTepionoriuHi
nietsi; hubTpyBasibHUH namip; MITA; aHTHOIOTHKY: TICHIIMIIIH, CTPEITOMIIIMH, O10MIIIUH
(abo ix1m); diToHIMAM: TMOYIS 1 YaCHUK (200 1HIII); YUCTI KYJIBTYpH OaKTepii.

Yamku Iletpi 13 3acturimm  MIIA  knaayTh Ha CTU1  KPHUIIKOK —JIOTOPH.
JIOTpUMYIOUHCh TIPaBHJI CTEPHIILHOCTI, HAHOCSATH ITIETKOK Ha IOBEPXHIO CEPEIOBHINA
KpaIuIro CYCHEH3li YHCTOI KYJIBTYpH, sKa Oyje CIyryBaTH 3a TECT-OpraHi3M, 1 peTebHO
PO3TUPAIOTH i IO BCIM MOBEPXHI CEPEOBHUIIA 3a JOMOMOIOK CTepHILHOIO Inmarend. Ha
noBepxHto 3acisitHoro MITA oOnaneHum Haj| CIMPTIBKOKO MIHIIETOM HaKIaat0Th 4-5 TUCKIB
(Kpy>KeukiB (UILTPYBAILHOTO IMariepy JiaMeTpoM 110 6-8 MM), MPOCOUEHHX Pi3HUMH
aHTHOI0THKaMHU  (MEHIMIIHOM, —CTPENTOMIIIMHOM, OlOMIIIMHOM a00 IHIIUMH) Ta
diToHITUAAMH — ITUOYIEI0, YaCHUKOM TOIIO. JIMCKHU pO3TaIlOBYIOTH IO KOJIYy YalllK{ TakK,
sIK TTOKa3aHO Ha MAJFOHKY. Yaliky MO3HAYar0Th 1 CTABIATh Y TEPMOCTAT IIPH TeMIIepaTypi
37 °C na 2-3 nobm.

AHTHOIOTHKH 3 TUCKIB JUPYHIYIOTh y TIOXKUBHE CEPEIOBHINE, 1 HABKOJIO JTUCKIB
BUHUKAIOTh 30HU ITPUTHIYEHHS POCTy OakTepiil (pucyHok 7.1).

2

1 — kpyxedku GUIBTPYBATBLHOTO TANIEPY MPOCOYCHI IEBHUMHU J03aMH aHTHO10THKIB,;
2 — 30HU TIPUTHIYEHHS OaKTepiit

Pucynok 7.1 — BusHaueHHs 4yTJIMBOCTI OaKTepiif 10 pi3HUX aHTHUO10THKIB.

Busnauaioms  30ny  npueniuenns pocmy Oaxmepiiu. BenuuuHa 30HH
MPUTHIYEHHS POCTY BHU3HAYa€ CTYIIHb YYTJIMBOCTI OaKTEepid 10 TOro 4YM IHILOIO
anTuOioTMKa. 30Ha miameTrpoM a0 12-15 MM CBigYMTH MPO Many YyTIUBICTH, a
Oinpire 22-25 MM — TIpO BUCOKY YYTIUBICTh MIKpOOPraHi3My JI0 JaHOTO aHTHO10THKA.

PesynbraT H0CIIIIB 3aNIUCYIOTH 32 TaKOIO (POPMOIO:
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Tabnuis 7.1 — Pesynbratu TOCTiAXKEHHS aHTUMIKPOOHOT i1
NESKUX aHTUO10THKIB Ta (HITOHIIUIIB

Bun BenmuunHa 30HU 3aTpUMKH pocTy OakTepiil, MM Bucnosok
OakTepiit PO CTYMiHb
YyTIUBOCTI

[Tenimmin | biominua | Ctpentominud | [ubyns |YacHuk

7.4 BucHoBok: Cepen MOCHIIKCHUX PEUOBUH aAHTUMIKPOOHOIO [I€I0 0
BIIHOIICHHIO JI0 OakTepiii BHIY... BOJOJIIOTh Taki pPEUOBUHHU.... Haiikpairy
aHTUO10THYHY Jit0 MposiBUB... Cepen PpiTOHIUIAIB OB €hEKTUBHUM JJIsi OakTepii
BUY....€

KonTtponbH1 muTaHHA

1. SIxi 61010T14YHO aKTMBHI PEYOBHHM HA3UBAIOTh AHTUO10TUKAMU ?

2. B domy mossrae BiAMIHHICTB J1i aHTUOIO0THUKIB Ha MIKPOOPTaHi3MU BiJ 1HIIHUX
AHTUMIKPOOHUX PEUOBUH?

3. B domy momsirae MeToj; BU3HAYCHHST aHTUMIKPOOHOT aKTUBHOCTI 32 JTOTIOMOTOFO
JTUCKIB?

4. Illo 3HayuTh BHUpPa3 «aHTUOIOTMKM BOWBAIOTH II€BHI AHTArOHICTUYH1 BUJIHU
MIKPOOpraHi3MiB»?

5. Uu ogHakoBMiA XapakTep il pI3HUX aHTUOIO0TUKIB?

Na6opaTtopHa po6oTa Ne 8

Mopddoiioriuti Ta KyJbTYpPaJIbHI 0c00JIUBOCTI MilleJTiaIbHUX TPUOIB

8.1 Merta: BuBuMTH MOPQOJOTiyHI Ta KYJIbTYpaJIbHI O3HAKH MileTaTbHIX
rpHoiB.

8.2 KopoTtki TeopeTuuHi BizomocTi

['pubu (MikpoMmimeTH) — 1€ YHCIEHHAa 1 CBOEpPIHA Tpymna eyKapioTHHX
MiKpooprani3miB, Hajiuye 6nu3bko 100 000 Buai. Bonu He MicTsaTh Xjopodiy, He
30aTHI O CUHTE3y opraHiuHux pedoBuH 3 COz, TOMY ISl PO3BUTKY HOTPeOYIOTh
TOTOBMX OpraHiYHMX pEYoBHUH. binbmia yactuHa TpubiB — canpoditu, aie
3YCTPI4atOThCS 1 Tapa3sUTUIHI BUJIH.

VY npupoai rpubu MOWIMpEeHI Ha pI3HUX cyOcTparax: y BOAl, TPyHTI, Ha
pOCJIMHAX 1 TBAPUHAX.

baraTto rpu0iB € npoayueHTaMu BITaM1HIB, aHTUO10THKIB, OPTaHIYHUX KHCIIOT,
dbepMeHTIB, CTUMYISATOpPIB pocTy Ta 1H. BogHouac yuciaeHHi rpubu, sKi
pPO3BUBAIOTHCS HA XapuyoOBUX MPOAYKTaX, MPOMHUCIOBUX MaTepiajax 1 BUpoOax,
COPUUYMHAIOTH IX IICYBaHHA Ta pyWHYBaHHA. ICHYIOTH TIpuOH, SKI YypakaroTh
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KYJbTYpHI POCIMHM B MpOLECI iXHbOI Bereralii, YUM 3aBAAIOTh BEJIMKOI IIKOAHN
CIJIbCbKOMY T'OCIIOAAPCTBY, a TAKOXX T'PpUOU, TATOT€HHI ISl JIFOAWHU 1 TBAPUH.

BereratuBue Tisio OutbmiocTi TpubiB — 1e TpuUOHHUISI, abo Mimemi, 1o
CKJIala€ThCd 3 TOHKUX PO3TaIyXEHUX HUTOK-TipiB. Mineniit rpuba — 1e
po3raiy)keHa cuctema ridiB, ycepenuHi sIKUX MICTUThCS OaraTosiiepHa UTOIIa3Ma.
Bin Moxe OyTu OHOKJIITUHHUMN (HecenTOBaHUI) ab0 CenTOBaHUA, TOOTO pO3IiJICHUIN
neperopoakamu (centamu). CenTH, IpoTe, HE PO3AUIAIOTH TihU HA OKpPEM1 KJIITUHU,
OCKIJIbKM MaroTh IEHTpalbHy MOPY, Yepe3 Ky BIIbHO MEPETIKAIOTh IUTOMIa3Ma Ta
aapa. Tomy Bci rpuOu — OTHOKJIITUHHI OpraHi3Mu. ['pubu 3 HecenToOBaHUM MilleslieEM
HaJeXaTh J0 HIKYKX KJIACIB, 3 CEITOBAHUM — JIO BUIIUX.

HMiamerp riiB, 3 SKUX CKJIAAAETHCS BETC€TATUBHHUM MillENiNA, 3MIHIOETHCS B
Mexax 5-50 Mkm 1 Oinbmre. ['ipu pocTyTh BepIIMHOI a0O0 KiHISIMH PO3TalTy>KEHb,
TOMY KJIITHHH T1)iB HEOTHOPIAHI 32 JOBXKHUHOK. YacTUHA MIlIENiI0 PO3BUBAETHCS B
cyOcTpati (cyOocTpaTHUM Milelniii), TPOHU3YIOUM HOro Ta BOMpar4u 3 HbOTO BONY i
MOXMBHI peuyoBMHU. YacTKOBO Mille/ii PO3BUBAETHCA Ha TMOBEPXHI CyOCTpary
(TOBITpSHUI MIIENii) y BUTJISA/II TOHKHX HAIBOTIB 200 ITIBOK.

VY OubmiocTi BUIIB BEreTaTMBHUM Mileniil He3abapBieHUM; MIrMEHTOBaHUMN
JMIIE MIOAOHOCHUHM MILEeNid, TOMY MOJIOJI KOJIOHIT 0111 abo cipyBati. 3 pO3BUTKOM
OpraHiB TUIOJIOHOIICHHS KOJIOHII HaOyBalOTh JKOBTOTO, POXKEBOIro, OEKEBOTO,
YepBOHOTO, 3€JIEHOr0, YOPHOI'0 Ta 1HIINX 3a0apBIIECHb.

INdu oxpemux rpubiB MOXKYTh I'yCTO NEPEIIECTUCS 1 HABITh 3POCTUCA MIX
co0010. 3 TYCTOro nepemnieTeHHs rigiB CKJIagalThCs TaK 3BaHl IJIOA0BI Tijia rpuoiB,
y SIKUX MICTSITECSL OPTaHU PO3MHO>KEHHS.

['pubu pO3MHOXKYIOTHCSI BET€TATUBHUM, CTATEBUM 1 Oe3CTaTeBUM CIocoOamu.
BereratuBHO rprOu pO3MHOXKYIOTHCSI OKPEMUMH IIMATOYKAMU TPUOHUIIL, KOHIIISIMHU
abo aprpocnopamu, Xxjamigocrnopamu abo CkJepolisMH. XJIamigocnopu —
YIIUJTbHEH] AUIAHKU TiiB, 1o po3pociucs. BoHH MOKpUTI TOBCTOI 00OJOHKOIO,
BCEpEMHI MICTATh MNOXHBHI pedoBUHU. Cxiepouii — Ounbi abd0 MEHII TYCTI
CIuieTiHHA TiiB Kpyrioi abo emnTU4Hoi GopMHU, iXHI PO3MIpU 3MIHIOIOTHCSA Bijl
KUTBKOX MIJTIMETPIB A0 JecaTka caHTuMeTpiB. CKiepolii CTiiKi 10 HECTIPUSTINBUX
YMOB, OCKIJIbKM OOOJIOHKH Ti()iB MOTOBINEHI, MIrMEHTOBAaHI, TTOPIBHAHO 3 MilleJieM
MICTSTh MEHIIIE BOJIM 1 O17IbIIIe 3aITaCHUX PEYOBUH — JIIMIIB, TJIIKOTEHY.

Oprann 6€3cTaTeBOTO PO3MHOKEHHS — CIIOPH Ta KOHiAii. CllopH yTBOPIOIOTHCS
BCEpEIMHI OCOOJMBHUX BMICTHJIMIN — CIOPAHTIiB, sKi (OPMYIOTHCS Ha KIHIISX
MJI0JIOHOCHUX T1()iB — CIOPAHTIEHOCIIB (€HIOTE€HHE CIIOPOHOIIECHHS). Y CIOPaHTIsAX
NeSKUX TpuOIB MICTATHCS PYXJHMBI CHOOPH 3 JKTYTUKAaMH, SKI Ha3WBaIOThCA
300CropamMu. YTBOPCHHS KOHITIA (€K30T€HHE CIIOPOHOIICHHS) BiJOyBa€eThCA Ha
BepxiBli a00 OOKOBHMX BiAralnyx)eHHSX TiiB — KoHiaieHociiB. [Ipouec crareBoro
PO3MHOXKEHHS y HIDKUMX 1 BUIIUX TPUOIB BIIOYBAETHCS MO-PI3HOMY. Y HIDKUHUX
rpubiB 3IUTTA ABOX KIITHH-TAMET 1 HACTYIMHI MPOIEecH IUIa3Mo- 1 Kapioramii
OPUBOMASTEH 10 YTBOPEHHS 3aIlIIIHEHOI KJITUHU-3UTOTH (300CIOpPU a00 3UTOCTIOPH).
BoHa nokpuBaeThcsi TOBCTOIO OaraTomapoBO0 000JIOHKOIO 1 JesKuil yac nepedyBae
y craHl cnokow. [Ipu mpopocTaHHl 3UrOTH BiOYBAa€ThCS MPOLEC PEAYKIIHHOIO
MOy JUTUIOIHOTO S/Ipa, B pPe3yJIbTaTl YOT0 B MIIEJil BITHOBIIOETHCS TaIlIOIIHUM
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HaO1p XpoMocoM. Y BHUILKUX I'puOiB yTBOpEHA 3UroTa JIUIUTHCS, 1 CTATEBHUIl Mpolec
3aKIHYYEThCS YTBOPEHHSIM CIICIIaJbHUX KIITHH acKiB — CYMOK 3 TaIUIOiHUMH
ackocriopamu abo 0a3uaiii — BUTATHYTUX KIITHH 3 YOTHpPMAa BIJPOCTKaMHU 1
MITPYIOUMMHU B HUX OazuaiocrnopamMu. Ackocmopu 1 0a3uiocropH NarTh MOYaTOK
HOBOMY BEreTaTHBHOMY MIIIENiIO 3 TaIlIOiTHUMU SJIpaMHu.

['pubu, sKUM BIACTUBI BCl TpPU CIHOCOOM PO3MHOMXEHHS, HA3UBAIOTHCS
JIOCKOHAJIUMU, TpUOM, 110 3/1aTHI PO3MHOXKYBATHCS BET€TATUBHUM 1 Oe3cTaTeBUM
cnoco0aMu, — HEJOCKOHAINMH.

I'pubu mominsoTbes Ha Taki kiacu: xutpumiominetr (Chytridio-mycetes),
ripoxutpuaiominern (Hyphochytridiomycetes), oominern (Oomycetes), suromineru
(Zygomycetes), ackominernn (Ascomycetes), Oasumiominern (Basidiomycetes),
neiirepominiern (Deuteromycetes) abo nesasepieni rpudu (Fungi imperfecti).

[IpencraBHUKK MEPIIMX YOTHPHbOX KJaciB TpuOIB HaleXaTh 0 HIKYUX
KJIaciB, aCKOMIIETH, 0a3u10MIIETH 1 IEUTEPOMILIETH — JI0 BHIIIUX.

['pubu KJaciB  XUTPUIIOMILETIB 1 Ti1HOXUTPUIIOMIIIETIB MarOTh CJlIa0Ko
PO3BUHYTHI 3a4aTKOBUM MIIENIH, 1HII CKJIQJarOThCs 31 MIMAaTOYKa IHMTOILIA3MH,
HaBITh 0€3 000JIOHKHU, SIKa 3'SIBIIIETHCS Y MPOIEC] MIEPETBOPEHHS BMICTY B CIIOPAHT1.

['pubu po3MHOXKYIOThCS AK Oe3cTareBUM (PYXJIMBUMH 300CHOpamMu), Tak 1
CTaTEBUM CIOCOOOM — 3JIMTTSAM JIBOX PYXJIUBUX CTaTe€BUX KJIITHUH (ramer). OCHOBHA
YacTWHA UMX T'pUOIB — BHYTPIUIHBOKIITHHHI Mapa3uTd pociauH. Jo HUX HanexaTtb
30yaHUKK paky Kaprorai (rpud Synchytrium endobioticum), 3axBoproBaHb KamycTH
(Olpidium brussicae).

I'pubu xmacy Oomycetes yTBOPIOIOTH J00pe pPO3BUHYTHUN OaraTosiiepHUI
Minenii (HecenroBaHuil). be3cTaTreBe po3MHOMKEHHs BiJOYBaeThCS 3a JOIMOMOTOIO
300CNOp 3 JABOMAa JDKTYTHKaMH, SIKI PO3BUBAIOTHCA B 30ocmoparisx. Ilig wac
CTaTEBOIO MPOIECY MICIS 3IUTTS TAaMET YTBOPIOIOTHCS 300CIOPH.

Oowmintetn — 30yJHUKH 3aXBOPIOBaHb JEAKUX pociuH. Tak, ¢itodropa, abo
KapTOIUISIHUN Tpub, ypaxae Oynp0u 1 Oaawiuis KapTOILIl, MOMIZOpU 1 OakyiaXKaHu,
MJIa3MoKapa CHpUUHHIE XBOPOOY BUHOI'PAly — MUJIbJIBIO.

[IpencraBHuku kiacy Zygomycetes marwTh 100pe pO3BUHEHHMI HECENTOBaHUMN
Oaratosiiepauii  minenid. BoHHW pPO3MHOXYIOTBCS 0€3CTaTeBUM  CIIOCOOOM  3a
JIOTIOMOT'0I0 HEPYXOMHUX CIIOPAHTIECTIOP 200 CTaTEBUM CIIOCOOOM — 3UTOCIIOPAMH.

Cepen mpencTaBHUKIB 3UTOMIIETIB HaAWOIJIbIe 3HAYEHHS Mae pOJIHMHA
Mucoraceae (mykopoBi rpubn). [1ist mykopoBux rpudiB (pucyHok 8.1, 8.2) BnactuBa
PI3HOMAaHITHICTh OYJIOBU OpraHiB 0e3cTaTeBOro cropoHolieHHs. barato MykopoBux
rpubiB CHPUYUHSAIOTH TICYBAaHHS PI3HHX Xap4yOBHUX IMPOJAYKTIB, HA SKHUX BOHH
PO3BHBAIOTHCS Y BUTJISII TyXHACTOT 01101 MacH.

Ha Cxoni 1i rpubu BUKOPHUCTOBYIOTHCS [ OTPUMAHHS aJIKOTOJIbHUX HAIoiB
Ta y BUTOTOBJICHHI XapuOBUX MPOJYKTIB, SIKi 30pOJIKYIOThCS 13 coeBUX 0001B. [leski
MYKOpOBI T'pyOM 37aTHI JO YTBOPEHHS (PEPMEHTIB, OpraHidyHuX KucioT. Cepen HUX
3YCTPIYaIOThCSl TaKOXk 30YJHUKHU 3aXBOPIOBAaHb JIIOJUHM 1 TBapuH. Haiibinbiie 3Ha-
YeHHsS 3 MYKOpPOBHX TpuOiB maroth poau Mucor (M. mucedo, M. racemosus) i
Rhizopus (R.nigricans, R.delemar).
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Pucynok 8.1 — Mucor racerosus Pucynok 8.2 — Rhizopus nigricans

o kmacy Ascomycetes (cymuacTux rpu0iB) HajeX aThb MilleJliabHI TPUOH, SKi
MaroTh J00pe PO3BUHECHUN MIIIETIH.

bescrareBe pO3MHOXKEHHS MilETialbHUX ACKOMIIIETIB BiJOYBa€ThCs 3a
J0IOMOT010 KoHiii. KoHimieHoCii BUHUKAIOTh HAa MITleii OJJHOYAaCHO a0 rpymnamu,
YTBOPIOKOYM KopeMii, mikHiaw, joke. [Ipu crareBoMy pO3MHOKEHHI YTBOPIOIOTH CS
ackocnopH B cyMkax (ackax). CyMKH pO3BUBAIOThCS y 0ararbox rpu0iB y MI0J0BUX
TUIaX pi3HOMaHITHOI opmu Ta OyaoBuU. Jleski cymuacTi rpubu HE MAKOTh IJIOT0BUX
T, TOMy CYMKH y HHUX pO3BHUBaIOThCS Oe3mocepeanbo Ha winemi. ['pubu, mo
YTBOPIOIOTH ILJIOIOBI Tida, HAa3WBAIOTh IUIOJOCYMYAacTUMH, a Trpudu, MO He
YTBOPIOIOTH TAKUX TiJl, — TOJIOCYMYACTHMH.

CyMuacti rpulu cTaHOBIATH NomupeHy ponuny Aspergillaceae, sika o06'eqnye
omuzpko 200 BuaiB rpu6iB. Ll pomumna oxormmoe asa poau — Aspergillus i
Peniciiiium.

AcriepriioBl TpuOu  CHPUYUHAIOTH IUTICHSABIHHA  0araThOX  XapuyoBHX
HPOJYKTIB, JACSKI BUIM MATOTCHHI JJIsl JIFOAMHY 1 TBapuH (Hampukiam, Asp. clavatus,
Asp. fumigatus, Asp. flavus). IIpore Oinbllia yacTUHA 3 HUX HEIIKIJIMBI, HMIHPOKO
BUKOPHUCTOBYIOTBCSI B MPOMHCIOBOCTI  JJIsl  OJIEpXAHHS  aMIKOJITUYHUX,
IPOTCOITUYHUX 1 TEKTOMTHYHMX (PEPMEHTIB, OpPraHiYHMX KHCJIOT (JIMMOHHOI,
1TaKOHOBO1, TJIFOKOHOBOT), IEIKUX aHTUO10THKIB.

[TnononocHi ripu Aspergillus MaroTh yropi MOTOBIIECHHS Y BUTJISAI KYJISICTOTO
3IYTTS, Ha IKOMY PaJlialbHO PO3MIIITYIOTHCSI CTEPUTMHU, a BiJl HUX BIIITHYPOBYIOTHCS
JIOBT1 JIAHITIOKKY KOHIAIM. Y PI3HUX BUAIB aclepruiiiB KOHi1i 3a0apBiieHi MOPIZHOMY
(JopHi, JKOBTI, CBITJIO-3¢JieHI Ta 1H.). HaifOiaplie 3HaYeHHS MaTh Taki ix
npeacTaBHUKU: ASP. Niger — JopHa IBiJIb — YTBOPIOE CIOYATKY OLTOCHIKHHUN Mi-
e, sSKuid MmBUAKO pocTe. Bin HaOyBae J>XOBTyBaTOro, a IOTIM YOPHOIO
3a0apBirieHHs. Koninienocii 6e30apBHi, 3aBBUIIKUA 10 2 MM, 3aKIHUYIOThCS KYJISICTUM
3MYTTSM, Ha SIKOMY paJiaJiIbHO PO3MIIIEHI CTEPUTMH, BiJl SIKMX YacTO BIAXOISATh
BTOPHMHHI CTEPUTMHM, a BiJI HUX BIJIIIHYPOBYIOTHCS JOBI1 JIAHIIOKKU KOH1AiN. ASp.
niger, Asp. awamori, Asp. usamii, Asp. batate (dopHi acriepruin) BUKOPUCTOBYIOTHCS
JUIS OfIEp>KaHHS aMUJIOMITUYHUX, MPOTEOJITUYHHUX, MEKTOMTUYHUX (HEPMEHTIB, AJIA
BUPOOHMIITBA JIMMOHHOI KUCJIOTH, OexeBi rpubu Asp. terreus i Asp. Itaconicus — ms
BUPOOHUIITBA 1TAKOHOBOI KUCJIOTH Ta MEKTOMITUYHUX (PEPMEHTHUX Mpemnaparis, Asp.
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nidulans — st onepkaHHs MPOTEOMITUIHUX (EPMEHTIB, a )KOBTO-3¢JIeHI rprdu Asp.
oryzae i. Asp. flavus (pucynok 8.3) — i ojep)KaHHS aMiJIo- 1 MPOTEONI THYHUX
bepMeHTiB.

[MenimioBi rpubu (pucyHok 8.4) MaroTh OaraTOKJIITHHHI PO3rayy’KeHi
KOHIZIEHOCIT, Ha SIKUX PO3BUBAETHCA MEPIIMH AN BUTSITHYTHUX KIITHH-TUIOUOK, Ha
HUX PpO3MIIIEH] UWIHAPUYHI KOPOTKI KIITHHU — METYIHM, Ha SAKUX 3a3BUYal
PO3MIIIYIOTHCS OJAWH YW JBA PSAIU KOPOTKUX IUISIIKOMOAIOHUX KIIITUH — CTEPUTM.
KoxHa crepurma Hece Ha BUIBHUX KIHIISIX MO JIAHIIOKKY KOH1A1#. Y HacnmigoK mnapa-
JICJIbHOT'O PO3MIIIEHHS T1JIOUOK BCE CIIOPOHOIIEHHS Ma€e (hOpPMY KUTHIII.

[TeninunoBi TpulU 3aCTOCOBYIOTHCS ISl OJIEP>KaHHS aHTUO10THKA MEHIIWIIHY
(P. chryzogenum), depmentHoro mnpemnapary riaroko3ookcuaasu (P. vitale), y
BupoOHunTBi cupiB (P. rogueforti, P. camemberti, P. candidum). [eski 3 Hux
3yCTpIi4aroThCs Ha 3€pHI, COJIOJI, XapuOBUX MPOAYKTaX.

Pucynok 8.3 — Aspergillus flavus Pucynok 8.4 — Penicillium chryzogenum

Knac Basidiomycetes o6'eqnye rpubu 3 po3rajgyKEeHUM CENTOBAHUM MIIICJIi€M
— IIIaNKOBI, JOMOBi, TPYTOBUKH, CaXXKOBI, ip)KacTi Ta iH. ['pubu po3MHOXKYIOThCSA
0e3CcTaTeBUM 1 CTATEBUM CIIOCOOAMU, YTBOPIOIOYU OHO- a00 OaraTokKITHHHI 0a3uii
3 yotupMa 6azuio-cnopaMu. Ip;kacti rpulu 3yCcTpiHaroThCA Ha 3JIaKOBUX KYJIbTYpax.
BoHu BiAPI3HAIOTHCS CKIIATHUM IUKJIOM PO3BUTKY. [[eski rpubu BeCh IIUKJ PO3BUTKY
IPOXOMASITh Ha OJAHIM pOCHMHI (HaNpUKIAA, 1p’Ka COHSIIHUKA, TPEUYKH), 1HII — Ha
nBOX (xyiOHa ipka). CBOO Ha3By rpuOHM OAECpKaIM y 3B'SI3KY 3 MOSIBOIO 1p)KaBUX
WM a00 CMYr Ha ypaK€HWX YaCTUHAX POCIWH. YpaX€HHS 3J7aKOBUX KYIbTYP
Ip)KEeI0 TPU3BOAUTH 10 I1X HEAOPO3BUHEHHS, 3aTPUMKH YTBOPEHHS KOJOCKIB 1
3arubeni BpoXkaro.

Knac nHegockonanmux rpubiB (Fungi imperfecta abo Deuteromycetes) o6'exnye
rpuOM Pi3HUX BUIIB 13 CENTOBAHUM MILEIEM, 110 PO3MHOXKYIOTHCS JIMILIE BErera-
TUBHHUM 1 O6e3cTtareBuM crocobamu. Jlesiki 3 HeOCKOHAIUX TpuOiB BTpATUIN OYab-
Kl OpPraH TJIOJOHOMICHHS 1 PO3MHOXYIOThCS OpPYHbKYBaHHSIM a0o0 IIMaTOYKamMu
Mireno HallBaXIMBIIIMMU MPEACTaBHUKAMHU I[LOTO KJIACy € Takl pPOau:

Fusarium (pucynok 8.5) — anst pi3HHX HOTO BUJIIB XapaKTEpHI CEPIIONOIIOHO
BUTHYTI KOHIJIi, PO3/iJ€H] MOMNEPEYHUMH IMeperopojkaMu. BoHU pO3MILIYIOTHCS
MOOJMHOKO a00 YTBOPIOIOTH CKYIMYEHHS Yy BUIISAL POKEBUX TMOMYIICUYOK Ha
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KOPOTKHX pO3rajdyKeHuX KoHimlieHocisx. Omucano nmonaa 800 BuAIB 1OTO Ipuoda.
OpHi 3 HUX — canpodiT, MOMIMPEH] Y TPYHTI, HA POCIMHHUX PEUITKAX, ACSIKI BEAYTh
NapasuTHYHUA CHOCi0 JKUTTA, ypakaloyu MIICHHII0, XUTO, KYKYypyI3y, IMpoco,
TPEeUKy, CIPUYUHSAIOTH B'SHEHHS JIbOHY 1 OaBOBHHMKA. B oBodecxoBuIax Tpudu
Fusarium cnpu4yuHIOIOTE CyXy THUJB KapTomii i mykposux OypsikiB (F. solani). ¥V
pe3ynbTaTi KUTTENISIBHOCTI (y3apiiB y 3€pHI Ta HACIHHI OJIHHUX POCIUH
YTBOPIOIOTHCS OTPYHMHI PEUOBHMHM, IO CIPUUYUHSAIOTH XapyOBlI OTPYEHHS — «II'SHY
xBopoOy»  xmiba (F. grarninearum), centuyHy aHriHy. Jleski  BHIU
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BUKOPHUCTOBYIOTHCS JJISl OJICp)KaHHS T10€pUIIIHOBOI KHUCJIOTH, SIKa aKTHBI3yE PICT
COJIONIY B CHUPTOBIM 1 MHUBOBAPHIil TPOMHUCIOBOCTSIX.

Pucynok 8.5 — Fusariut

Trichotecium Ha MOXUBHOMY CEPEIOBHIL YTBOPIOE OOPOIIHUCTO-ITYXHACTUH,
CIOYaTKy OuIMi, MOTIM pOXKEBUW MILeNi; KOHIAIEHOCIT J00pe pO3BUHYTI,
MPSIMOCTOS Y1, TPOCTI, 0€3 3MyTTS 017151 BEpUINHHU.

Trichotecium rozeum (pucyHok 8.6) 3aCTOCOBYETbCS JUIS OJCPKAHHS
LHUTOJITUYHUX (PEPMEHTIB 1 aHTHO10THKA TPUXOTECLHHY.

Pucynok 8.6 — Trichotecium rozeut

Botrytis (pucynok 8.7) wmireniii OpyaHO-CIporo KoJibOpy MPOHU3YE CYOCTpaT y
BUTJISiAI TycTtoi moBcTi. KoHimii Benuki, OMHOKIITHHHI, 0e30apBHI a00 aMMYACTI,
siniennoioni abo kpyrii. CrnpuyuHsSEe KaraTHy THHJIb IIYKPOBUX OYpsIKiB Tij dac
30epiranHs. 30yIHUK CIpOi THWJII KalmyCTH, MOPKBHU, MTOMIJIOPIB, MAJIUHU, MTOTYHHII],
cynutli (B. cinecea).
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Alternaria (pucyHok 8.8) — Mmineniii 3a0apBieHHI y TEMHHUU KOJip, TOMY
KOJOHM Ha TOXHBHOMY CEpElOBUIIl TEMHO-IUMYAcTi ab0 MAacIMHOBO-YOPHI.
Konigienocii mnpsami, posrainyxeHi ab6o mnpocti. Kouigii OararokmiThuHHI 3
MOTEPEYHUMHU Ta MO3JO0BXKHIMHU TeperopoakaMu. Y mnaHIioxkkax mo 10 1 Oimbiie
KOH1Ai#. JocuTh mommpeHi y ITpyHTI 1 Ha poCTMHHUX TKaHuHax. Lleit rpud — 30yaHuK
YOpPHOI THWJI y KopeHeryomiB i muoniB (4. radicina, A. citri), iHoai cnipuyuHse
MICYBaHHSI M'SICHUX 1 MOJIOYHUX MPOAYKTIB.

Pucynok 8.7 — Botrytis cinerea | Pucynox 8.8 — Alternaria

Endomyces (pucyHok 8.9 ) — He MarOTh OCOOJIMBUX OPraHiB IJIOAOHOIICHHS.
IxHi posranyxeni 6inyBaTi Tiu MOAINAIOTHCS MEPETOPOAKAMHU HA KIITUHH, SKi TIOTIM
pO3'€HYIOTHCS, 3 KOKHOI MOK€ PO3BUHYTHCSI HOBUM MilETiH.

Endomyces lactis (moyiouna 1Bisb) MomupeHa Ha KACIOMOJIOYHUX MPOIYKTaX,
Macyli, KBalllEHUX OBOYAX, MPECOBAHUX JAPDKIKAX, COJIOII, MICTITHCA Ha CTIHKax
CUPUX MPUMIIIECHb.

Pucynok 8.9 — Endomyces

Phoma (pucynok 8.10) po3MHOXYEThCS TMIKHIAAMH, B SKHX MICTATBCSA IYy¥KE
KOPOTKI KOHiJi€HOCIT 3 0e30apBHUMHU OJHOKIITHHHUMH KOHimismu. Cepem rpudiB

81



Oarato 30yAHUKIB IICYBaHHS XapuyOBUX MPOAYKTIB, Marepy, MaTepiajiB, MICTITbCA Y
CUPUX MPUMIICHHSX.

Cladosporium (pucynok 8.11) mae posramykeHi KOHiTi€HOCIi, sIKi HECYTh Ha
KIHIX JIAHIIOKKK KOHIAIM pi3HOMaHITHOI (QopMH 1 pO3MIpiB, HaiyacTilie
MBOKIITHHHI. Mimeniid, KoHiJieHocli 1 KOHiAll 3a0apBiieHi B MacCJIMHOBO-3€JIEeHUN
komip. ['pubu BUIINAIOTE y CepeloBHINE TEMHUN mirMeHtT. BoHm dacto
PO3BHBAIOTHCS HA PI3HUX XapUYOBUX MPOAYKTaxX MijJ yac 30epiraHHs Ha XOJIOAl, a
TaKO>X BUHUKAIOTh HA MOBEPXH1 KararTiB.

Pucynoxk 8.10 — Phoma exigna Pucynok 8.11 — Cladosporium

Catenularia (pucyHok 812) — wmineniii cenToBaHWM, CHPUUYUHSE TICyBaHHS
3ryieHoro mojoka 3 nykpom (C.fuliginea ).
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Pucynok 8.12 — Catenularia

8.3 ExcriepuMeHTaJbHA YACTHHA

Mamepianu ma oonaonanna: rpudu pi3HUX BUAIB y yamkax [lerpi, mokpuBHI
1 TIpeIMETHI CKeNbIls, TOJKa JJs1 poOOTH 3 TpernapataMu TpUOIB, MIKPOCKOTI,
biIbTpyBaNbHUMN TATIIP.

8.3.1 Ilpucomysamu npenapamu 2puoie
JIist IpUTOTYBaHHS TMpernapary IrpubdiB MPOKAPEHOI 1 0XOJOIKEHOK TOIKOI0
B3SITU YACTUHY MINETI0 1 MEePEeHEeCTH Yy Kpallllo CyMillli BOAM 1 TJIIEPUHY HaA
npeaMeTHe ckio. ['pub perenbHO PO3MIENUTH MHpenapyBalbHUMU TOJKAMH, MOTIM
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HAKpUTHU MOKPUBHUM CKJIOM 1 pO3rJIsiAaTd Mpu MaioMmy (o0'ekTtuB 8*) 1 BEIUKOMY
(o0'extuB 40*) 30inbpIeHH] MiKpockoma. II[o6 OymoBy Mirenito MoxxkHa OyJi0o PoO3-
TJISHYTH JOCUTh YITKO, MiJ TMOKPUBHE CKJIO MpernapaTy MOXHa JI0JaTH HEBEJIHKY
kpamno ¢ykcuHy. OcoOJMBO 0O0EpekHO CHiJi TOTYBaTU Mpernapar MYKOPOBUX
rpu6iB, OCKUIBKM MPU HAMMEHIIOMY HEOOEPEKHOMY pyCl CIOpaHrii JOMAIThCS 1
CIIOpU BHUCHUMAIOTHCA. TOMY roikamMu Tpeba 3aXOMUTH JIMIIE BEPXHii 1ap Mileito,
HE TOPKAIOYKCh MOKUBHOI'O CEPETOBHUILIA.

JInst po3riisiianHsl CTEpUTrM 1 OyJaBOMOAIOHOrO 3AYTTS acepTUIiB 1 KUTHUILh
NEHIUIIB X TOTPIOHO 3aXONUTH Pa30M 3 HEBEJIMKUM IIMAaTOYKOM IOKHUBHOTO
CEpelOBUINA, PO3NPSIMUTH Yy Kpaluli BOAMU 1 TIILIEPUHY Ha MPEIMETHOMY CKIi,
HAKpPUTU TOKPUBHUM CKJIOM. [Ipu 1bOMYy BIJOKPEMIIOIOTHCS KOHIAII Ta MOKHA
PO3TIISIHYTH OyI0BY ITUX TPUOiB.

Po3risHyTH puroToBaHi mpenapartu rpu0iB. 3aMaatoBaTy MpenapaTH.

8.3.2 Kopucmyrwouuce knwouem 011 6U3HAYEHHA POOY NIICHAGUX ZPUDi6
GUHAUUMU KACU 00 AKUX HAJIEHCAMDb PO3AAHYMI 2puodu

Ku1ro4 1711 BU3HAYEHHS POy IIICHABOro rpuda

IIpy BuBYEHHI OKpeMUX 30YJHHUKIB TUIICHABIHHS XapyOBUX MPOJYKTIB
HEOOXITHO BMITH iX pO3Mi3HaBaTH, TOOTO BCTAHOBIIIOBATH Ha3BY, MPUHAJICKHICTD
JI0 TOT'O YM 1HIIOTO KJacy, POJWHHU, poAy, BuAy. Pin rpuba BU3HAYAETHCSA 3a TaKUM
KIIFOUEM:

1.TpuOu pPO3MHOXYIOTBCS CHOpPAHTIECTIOpPAMHU, IO MICTIATBCS BCEPEIUHI
CIIOpAHTIiB — 2.

2. I'pubu po3MHOXKYIOTBCS KOHIISIMH, 110 YTBOPIOIOTHCS 330BHI Ha OCOOTMBUX
KOHITIEHOCISIX, PiJIIIe — MpSIMO Ha Mitenii — 5.

CrniopasrieHocii, Ik MpaBUJIO MPOCTI, piamie npocto riucti. Crnopanrii Bci
OJIHAKOBI — 3.

Cnopanrienocii ruusicti. Cnopanrii ABOX BHIB: BEJIMKI Ha TOJIOBHIM OCI 1
TpiOHi, 3aBXKIU OJHOPIIHI HAa OOKOBUX riJikax — 4.

3. CniopaHrieHocii MOOUHOKI, MMPOCTI, IHKOJIM YTBOPIOIOTH rainy3ku. Cropanriii
Tp10H1 un BEJINKI, 3aBXKIHA OJTHOPIIHI, 0e30apBHI
gy 3a0apmieHi. Crnopu Kpyrjii YW CIINCOBUAHI, Tianaki, Oe30apBHI UM
cipyBati. Mykop (Mucor) — pucynok 8.1.

CrnopaHrieHocii poCTyTh Ha CTOJIOHAX 3 OJIHOTO I[EHTPA, 3 BEJIMKUMHU YOPHUMU
rojjoBkamu. Criopu cipi, okpyrio-sinenoaioni, smopieni. Puzomyc (Rhizopus) —
pUCYHOK 8.2.

4.T'i1Ku po3TanioBaHi Ha TOJOBHINM OC1 y BUTIJISAI KYIIIB B OAUH YM JEKUIbKA
sapyciB. Micus BiaramyxeHb Hepo3ayTi. Crnopu HUIIHAPUYHI 1 EJIICOBUJIHI,
0e30apBHi. Tamuigiym (Tamnidium). 'k y BUDIISL KYIIiB BiIXOIATh Bij TOJOBHOT
oci 1 Micus BiAramyxeHb po3ayTi. Crnopu emmncoBHAHI 1 KyJleBHIHI, Oe30apBHI.
Xeroctuaym (Chaetostylum).

5. KoHifii yTBOpIOIOTECS Ha OCOOJMBUX KOHIAIEHOCISAX, IO BIAPI3ZHAIOTHCS BiJ
3BHYAHUX BETETATUBHUX Ti) — 6 .
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Koninienocii abo Mano BIAPI3HSIOTHCS BIJ 3BHYaWHUX Tid, abo ridp Hemae
B3araji, 1 KOHi/Iii yTBOPIOIOTHCS NPSIMO Ha Mmiuenii — 14.

6. KoninieHocii cUiIbHO po3raityxeHi — 7.

Koninienocii He po3ranykeHi 4u ciiabo posraiykeHi. Posrany:keHHs mpocTte
4y Kyienoaione — 9.

7.PosranyxxeHHs aepeBonoaione — 8. PosramyxeHHs KUTUIIETIONIO0HE, KOHIIi1
pO3TalIoBaHl JaHIIOKKaMHU, THajki, 6e30apBHI 4 3a0apsiieHi, kpyrm. [leHinumiym
(Penicillium) — quB. pucynok 8.4.

8. Koninienocii nepeBonoioH1, po3ranyxeHi. KoHizil yTBOPIOIOTHCS )KMyTaMH
9l OKpEMO, CJIINCOBUAHI YM sdlenomiOHi, Oe30apBHI um cimabo 3abapBiicHI.
Beprunumiym (Verticillium).

9. KonimieHocii Hepo3raiyKeHi, JOBT1 3 KYCTUKAMHU BEJMKUX T'PYIIONOMIOHIX
KOH111# Ha KiHIl. KoHiAll ABOKIITHHHI, 6e30apBHI un poxkel. KomoHii rpuba k0BTO -
poxesi. Tpuxoteriym (Trichotecium) — pucynok 8.6.

KomnimieHnocii Ta koHizii inmoi ¢popmu — 10,

10. KonimieHocii Tay3sThCsl. Posranyxenus poCTe — 11.
[IpocTi (SIK BHUKJIOUEHHS, TPOCTO PO3TaTyXKEHi) KOHIAIEHOCIT MalTh Ha KIHII
OynaBoromiOHe 3MyTTs, IHKOJIM Take 3MYyTTA BiACcyTHE — 12.

11. Koninii BEJIMKI, HEMpaBUJIbHOI dbopmu, po3TalioBaHi JaH
LI0KKaMHU, 3a0apBlieHI Yy  KOPUYHEBHM  KOJIp. Komnonii  cnouatky
NyXHACTi, MOTIM CIM3YyBaTi, 13 CWJIbHUM HENPUEMHUM  3amaxoM. Aka-
ymiyMm (Acauiium,).

Koninii 6e306apBHi, AOBr1, CEPHOBUAHO BHUTHYTI, OaraTOKJIITUHHI, 1HKOJH
po3TalloBaHl JIAHIIO)KKOM OJHA 3a OJHOI 4YM 3'BISIIOTHCA MPSAMO HA MIIEIi.
Kosionii rpuba uwacto 3abapmieHi y poxkeBwit komp. Dyzapiym (Fusarium) —
pPUCYHOK 8.5.

12. KiHui  KOHIJIEHOCIIB  po3AyTi sK OynaBa 1 HaBKOJO  TOKPHUTI
CTEpUTMaMH, 1110 HECYTh JIAHITIOKKH KOHIIIH — 13.

Po3mmpenHss Ha KiHIII 4acTO BIJCYTHE, CTEPUTMHM pPO3TAIIOBaHI TIAbKH Ha
BEPILIMHI KOHIJIIEHOCIIB, aje He pOCTyTh Ha cropoHax. KoHuimii napiOHi, Kpyrii,
rianki, Oe30apBHI, Ha CTEpUrMax poO3TamIOBaHI JaHIOKKamMu. Llutpominec
(Cytromyces).

13.Ctepurmu, 1o MIiCTATHCSA HA KIHISIX PO3AYTUX K OyJiaBa KOHIIIEHOCIIB,
MPOCTi, HEPO3TaTy)KEeHi, HECYTh JIAHLIOKKK KoHinid. Koninmii kpyrmi, riajki 4u y
BUTJISII MIUIIB, 3a0apBiieHi uu 0e30apBHi. Acneprinyc (Aspergillus) — pucynok 8.3.

14.KoHinii yTBOpIOOTECS MPsIMO Ha Mirenii — 16.

Koninii yTBOPIOIOTECS Ha KOHIJIEHOCISAX, IO MAaJI0 YUM BiPI3HSIIOTHCS BiJ
3BuyaitHux rig — 15.

15. KonimieHocii  BUAHO  TUIBKM  NOpU  MOPUTOTYBaHHI  Mpemnapary
«BHUC4Ya Kparisi». KoHiail gjerko poscunarTbes — 17.

Micus yTBOpEHHs KOHI1JII BUJHO y 3BUYaiHOMY MIKPOCKOIIIY HOMY Ipernapari
—18.

16.0OgHOKITITHHHI ~ KOHiAil, 0e30apBHi, OKpyrio-nmomoBxkeHi.  Komonii
cimsysari, 9opHi. Jlemariym (Dematium).
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KoHniaii oAHOKIITHHHI, SHIENOAIOHI, ApiKIKenoaioHi. Momoal KoJaoHii
no110H1 Ha KOJIOHIT APIKIKIB, MOTIM CTAIOTh KoNuIaTuMu. MoHimnist (Moniiia).

17.  Kownizaii yTBOPIOIOTHCS MPOCTUM IOAIIOM MIIENIs 1 JIETKO BiJNagaoTh,
0e30apBHi, MPSIMOKYTHI, 1HKOJHM 3'€qHaHI y KOpOTKi JaHItokkd. Endomyces —
pucyHoK 8.9.

Kownigienocii mosri, 6araroxiaitunHi. Koninli HempaBuiibHOT (hopmu (10Br,
KpyIJli 4Yd JUMOHOMNOJ10H1), 3a0apBiieHl y CBITJIMM MacIMHOBO-3€JIEHUN KOJIip.
Knanocnopiym (Cladosporium) — pucynok 8.11.

18. Ha KkoIOHIsIX, 10 MOBUIBHO POCTYTh, HEMA€ CIPaBXKHIX KOHIMI€HOCIIB.
HpibHi, 6mucKydi, 3KOBTO-KOPUYHEB1 KOHIJIi YyTBOPIOIOTH YK€ JOBT1 JIAHIFOKKHA Ha
KiHIsx 3BuvaitHux rid. Karenynapis (Catenularia) — pucynok 8.12..

Benuki, 6araToxkJIiTHHHI, OKPYTJIO-TPYHieNoAiOHI UM 3aroCTPEHO-BUTATHYTOI
dbopMHU KOHI1/11 YTBOPIOIOTHCS MOOJUHOKO YU KOPOTKUMM JaHIFO)KKAMHU Ha KOPOTKHUX
OOKOBUX Trajy3kax BereTaTMBHUX Ti(, 110 BIAITPalOTh POJb KOHIAIEHOCIIB.
AnbtepHapis (Alternaria) — pucynok 8.8.

8.4 BucnoBok: Po3risHyTi mnpenmapaTd — TMpenapatd BHUIIUX (HUKYIUX)
MiremaabHUX TpruOiIB KJIACIB. ...

KonTposnbsHi nuTanHs
Mopdonoriuai BIAMIHHOCTI TpUOiB BiJl IHIIUX IPYIN MIKpOOPraHi3MiB.
bynosa nnonoBoro tina rpuda. OcobimBocTi Oy0BH MILETIIO.
CriocoOu BereTaTUBHOI'O PO3MHOKEHHSI TPUO1B.
CriocoOu cTaTeBOro po3MHOXKEHHS IpHOiB.
Krnacudikaris rpuois.
XapakTepuCTUKa HIXKUUX TPUOIB.
BbynoBa 1 3HaueHHSI MYKOPOBUX T'pUOiB.
BbynoBa Bumux rpu6iB — aCKOMIIIETIB, iX IPAaKTHYHE 3HAYCHHS.
. SIxi rpuOu Hanexkath 10 HEAOCKOHAINX? IX IMpaKTUYHE 3HAYEHHSL.
10 Posb rpuliB y 30epiranHi CHpOBUHU Ta Xap4OBHUX MPOAYKTIB.

©CoOo~NohwdE

Na6opaTtopHa pob6oTa Ne 9
Ouinka sikocTi 0opomHa
9.1 Meta: OrmiHATH SIKICTH OOPOIITHA 32 KUTHKICTIO BUSIRIICHUX Y HBOMY CIIOp OaKTepiil.

9.2 KopoTtki TeopeTnuHi BitomocTi

VY xmibonekapHOMY BUPOOHUIITBI MIKpOOpPraHi3MU MalOTh Ba)KJIUBE 3HAUCHHS.
Hanpuknan, Ttaki MIKpOOPraHi3Mu, sIK JAPDKIKI Ta MOJOYHOKHCH OakTepii,
CHEIlaJIbHO  BUKOPUCTOBYIOTHCS  JJIi ~ BUTOTOBJICHHS  Ticta. [HON  BuaH
MIKpPOOPraHi3MiB, SIKI MOTPAIUISIOTh y CHPOBUHY 13 30BHINIHBOT'O CEPEIOBHUIIA,
MOXXYTh 3HUKYBAaTH SKICTh CHPOBHHH, BUKIMKATHA TICYBaHHS TOTOBOi MPOMYKII i
OyTH TPUYUHOIO XapuyOBUX OTPY€EHb.
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CupoBuHa, sika BUKOPHUCTOBYETHCS B XJIIOONMEUYEHHI, 3aBXkIu OyBae 3acisHa
MikpoopraHizmMamu. Tak, Mikpodaopa OOpolIHA MOXOAUTh TEPEBAXHO BiJ
Mikpodopu 3epHa. KimbKicHMI 1 SKICHMHM CKJaJ MIKPOOPraHi3aMiB OOpoOIIHA
3aJIeKUTh BIJ CTYIEHS 3apakeHOCTl 3epHa, Cnoco0y Moro po3MentoBaHHS Ta
OYUCTKH. 3arajbHa KiJIbKICTh MIKpOOpraui3miB y 1 T GopoiiHa Moxke JOXOAUTHU 10 3
MiH. Ilpore 1us umdpa MIHAETHCS 3aJeXKHO BiJ BMICTY BOJIOTH, TPHUBAJIOCTI
30epira”Hs TOIIO.

SIkicTh OOpOIIIHA 3HAYHOIO MIPOI0 BH3HAUYa€ BMICT y Hill HecmopoHocHUX Erwina
herbicola i cnoponocanx Bacillus mesentericus (kaprormisHa manuuka) Ta Bacillus
subtilis (cinma mamuuka) wMikpoopranismiB. KapTormisiHa 1 CiHHA TaJIHYKA €
HAWUTIOMIMPEHIITUMU 30 yAHUKAMU MIKpPOOHOTO MpOIecy ICyBaHHA XJi0a, XBopooOw,
SKy IIe HA3WBAIOTh KapTOIUIsiHO. CIIOpH IUX OaKTepii IyXe TePMOCTINKI, 3aBIsI KU
YoMy BOHHM 30epiraioThCsi B X101 mig yac #oro BumikaHHs. [Ipu mnoBuIbHOMY
OXOJIO/PKEHHI Takoro xjii0a, CTBOPIOIOTHCS CHPHUSATIMBI YMOBU ISl MPOPOCTaHHS
CIIOp, IO CIPUYMHIOE B HbOMY THWIbHI MPOLIECH. Y IIOMY BHUIAJIKy M'AKYII XJ10a
CTa€ JIMIKUM 1 HaOyBae HENPHUEMHOrO 3amaxy. Takuil xymib He TpUIATHUN IS
cnoxkuBanHs. KapromnsiHa xBopoOa HalyacTille Bpakae MIIEHUYHUN XJIIO BIITKY.
[TmeHnyHui 1 KUTHIN XJT10 4YacTo ypaKyeTbCsl TaKOXk 1 Tak 3BAHOK KPEHISHOIO
XBOpOOOIO, MpU sAKiM Ha MKyl xmiba 3'IBiaseTbcs Olnud MydHucTui HamT. Lle
MiLIeNii HBITLOBUX TPUOIB 1 APIKKENOAIOHUX MIKPOOPTaHI3MiB.

Ha croronuimHiii 1eHs 6GOPOIIHO 13 3¢pHA MIIEHUI]l MOBUHHO BIJMOBIIATH
Bumoram umHHUX cTaHaaptie: ['OCT 12307-66 "Myka u3 TBEepJOMl MIIIECHUIIBI
(nypym) nans makapoHHbIX uzfenuil. Texuumueckue ycnosus" ta [CTY 46.004-99
"Bopomrno niennyHe. TexHiyHi ymoBH'".

9.3 ExcniepuMeHTA/IbHA YaCTHHA

Mamepianu ma 061a0HaHHA: MIKPOCKONH; TIPSAMETHI Ta TIOKPUBHI CKEJIBIIS,
crepwibH1 Yaniku [letpi Ta mpoOipku; MIKpoO10JIOTivHI NETL; CIUPTIBKY; CKIISTHI MaTWYKHY;
crepunbai koo (100 cM®); cTepuibHI IMNETKM; PO3IUIABICHE CTEPWIbHE IOYKUBHE
cepenopuiie MIIA; po3zbaBineHHsT poOUTH y CTEpPWIbHIN BOAOMPOBIAHINA BoOAl abo
crepuinbHOMY 0,5 %-My BogHOMY po3unHi NaCl; mmenndse Ta )KUTHE OOPOIITHO.

J171s1 BUSIBIIGHHS CIIOP KapTOIUJISTHOI 1 CIHHOI MAJIMYOK PO3BOASTH JOCIIIKYBaHe
oopomHo. Jlng mporo y kondy Ha 50 cm® cTepmiibHOI BOIM BHOCATH 5 I' GOpOIIHA
(pos6aBnenns 1:10), 300BTYIOTh 5 XB. 1 HArpiBalOTh Y BOJSHIN OaHi mpu TeMIiepaTypi
95-97 °C mpotsirom 10 xB. Ilpu 11bOMy BereTaTwBHI KJIITUHHU OakTepii TUHYTh, a
CIOpU 3alUINAIOThHCA KUBUMU. [Ipu BumikaHHi xJi0a 30epiraroTbesi Mai>ke BCl CIIOpU
KapTOIUISHOT TaJWYKH, SKI 3aJHMIIAJIMACS TIicias HarpiBaHHs cycrnensii mpu 95°C
npotsirom 10 xB. [IporpiTy cycrneH3iro po3BOASTH y MPOOIpIIi 31 CTEPUIHLHOK BOJOIO
1:10 (ma 1 cm® cycnensii nogarTs 9 cM® CTEpPUIILHOI BOAM) IPU LOMY OTPUMYIOTH
pos6asienns 1:100. Tlo 1 cm® cycnensiii 3 pisaum pos6asnennsm (1:10 i 1:100)
BHCiBaroTh y yamku. [lociBu 3amuBaroTh TenauMm MIIA. IlociBu TepMocTaTyioth 2-3
no6u ripu Temneparypi 25-30°C.

Pin Bacillus (pucynku 9.1-9.3) — cnopoHOCHI MaJIM4YKOnoaiOHI OakTepii.
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Bacillus subtilis (cinna mamuuka) yrBoproe 6e30apBHI KOJIOHII abo cipyBaTo-0ii,
TPOXU 3MOpIIKYBaTi a00 yTBOpro€ OapxaTUCTUN HAJIT, Kpall XBHIISICTHUH,
PO3TATY’)KCHHM, IIUIBHO MPHUIIATAE O arapu3oBanoro cepeaosuiia (pucyHok 9.2).
ITix mikpockoroMm OakTepii MalOTh BUTJISA KOPOTKUX 1 TOHKUX MAJIMYOK 3aBIOBKKH
3-6 mxM. Criopu oBasibHi (pucyHok 9.1 a).

B. mesentericus (kapTomiiHa MajnyYKa) YTBOPIOE KOJIOHIT 3MOPIIKYBATi,
cipyBaT0-01J11, KPEMOBI, )KOBTO-0Yypi1, piAKO 3a0apBiieH] y YOpHUN a00 POKEBUM KOTIP
(pucynok 9.3). ITix MiKpOCKOITOM TaJHUYKH TOHKI, JIOBI a00 KOPOTKI 3aBIOBXKKH 5—
10 MM, mooAuMHOKI a0o0 3'emHYyIOThbCs y noBri HUTKU (pucyHok 9.1 6). Cnopu
OBaJIbH1, KJIITUHHU HE PO3AYTI.

[o 3akiHYeHH1 1HKYOAIli OI[IHUTH SKICTh OopoiHa. [ 1boro:

1. IlpuroryBaT mpemnapar crmocoO0OM «po3JIaBjieHa Karuis» 3 KIITUH KOJIOHIM,
aki Bupocim Ha MIIA, 1 mig MIKpOCKOMOM BUBYMUTH MOPQOJIOTIYHI BJIACTUBOCTI
MIKpoOprasi3miB (popma KIITHH, pO3Mip) Ta BUSABUTHU Cepejl HUX KapTOIUISHY 1 CIHHY
naymuky. 3amamoBaru Bacillus subtilis Ta Bacillus mesentericus (pucynox 9.1)
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a — Bacillus subtilis; 6 — Bacillus mesentericus
Pucynok 9.1 — Bacillus subtilis i Bacillus mesentericus min Mikpockomom

2. BuBuuTH KyNnbTypajbHi O3HAKU (XapakTep pocty KynbTypu Ha MIIA, dopma
xoutoniit) Bacillus subtilis ta Bacillus mesentericus (pucynok 9.2, 9.3). IligpaxyBatu
CyMapHy KiJIbKICTh KOJIOHIH ITUX CIOPOBHX OakTepiil, ski Bupocyu y damii [leTrpi
npy KOXXHOMY po30aBlieHHI (IIpU IbOMY OepyTh J0 yBarv, IO KOXHA KOJIOHIS
YTBOpUJIACS 3 OJIHI€T CIOPH) 1 BU3HAUMUTH KUIBKICTH criop y 1 T GopomiHa (4ucio
KOJIOHIM MHOXaTh Ha poO3BeJeHHS OopoinHa). [TopiBHATH OoTpuMaHi 3HAYEHHS JJIs
PI3HUX PO3BEJICHbD.
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IIpu wasBHOcTi B 1 r OopomnHa a0 200 cmop sKicTh HOTro BBaXXae€ThCA
HOPMAJILHOIO, SIKIIO KUTBKICTh criop € B Mexax Big 200 no 400 — 3anoBinsHOIO, Big 400
no 1000 — cymuiBHowo, a monax 1000 — Take OopolTHO HenmpuaaTHE IS
BUKOPHCTAHHS.

Pucynok 9.2 — Cnu3oBo-cKi1aq4acTi KOJIOHIT CIHHOT MaTMYKy
(B. subtilis) ra MITA

Pucynok 9.3 — lIkipsicTo-cKimaagacti KOJIOHii KapTOIUITHOI MTaTMIKH
(B. mesentericus) va MITA

9.4 BHCHOBOK: Yy JOCHiI)KCHOMY 3pa3Ky OOpoIIHa BHSBICHI HACTYIHI
MIKPOOPraHi3MH....3a KIIbKICTIO CIOp, MO MICTIThCs y 1 T OopoInHa, SKIiCTh
JOCIIPKEHOT0 3pa3Kka BBAKAETHCH. . ..
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KoHnTponbHi muTanHsa

1. SIxi MikpoopraHizMu € KOPUCHUMH y XJI100NEeKapChbKOMY BUPOOHHIITBI?

2. Slki mxepena MOTparIsTHHS CTOPOHHIX MIKpOOpPraHi3MiB y HamiBpaOpuKaTu
Ta TOTOBY MPOAYKIIIIO.

3. BwicT sikux MiKpoopraHizmiB BU3HAYa€ AKICTh OOpoIiHa?

4. Yomy Bacillus mesentericus Ta Bacillus subtilis we runyTh mig yac
TepMiuyHO1 00poOKHU (Mpu BUMiIKaHHI XJ110a)?

5. o BimOyBaeTbcs 3 XJIiOOM, SIKMM BUTOTYBaHHH 3 OOpOIITHA YpPaKEHOTO
mikpoopranizmamu Bacillus mesentericus ta Bacillus subtilis?

6. SIx MOXHa BUSABUTH 30yTHHKA KapTOMJISHOI XBOPOOU Y CHPOBHH1?

7. Sk mpurotyBatu 3 5 T 60pormrHa pozdasnerss 1:10; 1:100: 1:1000?

8. Ha sxomy cepemoBMIli MOXHa POOMTH TOCIBH s BusBicHHsA Bacillus
mesentericus ta Bacillus subtilis?

9. Uwm Bimpi3usioThes 30BHI KosioHii Bacillus mesentericus ta Bacillus subtilis?

10.1Tpu sxomy BMicTi crop y 1 r OopomrHa, SKICTh HOTrO BBa)XaeThCs
HOPMAJIBHOO ?

JNTabopaTopHa pob6oTa Ne 10

Mikpo0iosiorist CHpOro i macTepu30BaHOr0 MOJI0KA.
Mikpo0ioJsorisa maiioHe3y

10.1 Mera: BU3HAYUTH 3aralbHy KUIBKICTh Me30(QIIbHUX aepoOHUX i
dakynbTaTHBHO-aHaepoOHUX MikpoopraHizMiB  (KMA®AHM) y cupomy Ta
NacTepU30BAaHOMY MOJIOI; BU3HAYUTH 3arajibHe MIKpOOHE 4YHCIO MaloHe3y Ta
EKCIIPEC METOJIOM TMEPEBIPUTH HASIBHICTh YMOBHO-TIATOT€HHUX MIKPOOPraHi3MiB Yy
3alpOIIOHOBAHOMY 3pa3Ky MalOHe3y.

10.2 Kopotki TeopeTuuHi BitomMmocTi

Biooip npoo

Biob6ip npo6 6i0 piounnoco abo nacmonodiono2o npooykmy (MOa0KO, MOJOKO
cKeaulene, 3aK8acKa pioKkd, YyKposuti cupon, 600a mouio). 3 eMKOCTI MICTKICTIO JI0
1000 cm® npoOy BiAOHPAIOTH MINETKOI a00 MeTaieBUM ueprnakoM. [lepen Bigbopom
npoOM BMICT €MKOCTI PETEIbHO MEPEMIMyIOTh. 3 €MKOCTI MicTKicTio Oinbiae 1000
cM? 130J1b0BaH1 MPoOHU BIIOMPAIOTH B OJMH MOCY/ 3 PI3HOI IMUOWHU HE MEHIIE, HIXK 3
TPHOX IIAPIB MPOAYKTY ab0 TIiCIs PETENbHOr0 MepeMilllyBaHHS YChOI'O BMICTY
emkocTi. IIpu BimOopi mpoO 13 pe3epByapy 3 KpaHOM, KpaH CIIOYATKY MPOMHUBAIOThH
BOJIOI0, IPOTHUPAIOTh TAMIIOHOM, 3MOYE€HUM E€THJIOBUM CIIUPTOM 3 MacOBOIO YaCTKOIO
70 %, Ta OOMaNOTh B TOIYM 1 MaJIbHUKA, MOTIM BUITyCKaroTh Big 10 cm® 10 100 cm?
piavHU (B 3aJI€KHOCTI B1JI MICTKOCTI pe3epByapy Ta JlaMeTpy KpaHy) 1 TUIbKH MicCIis
bOr0 BIIOUparOTh MpoOy B TMOCYJ TaKUM UYMHOM, 1100 KUIBKICTh PIIWHH, SKa
HeoOxiJHa, moTpamsia Oe3nocepenHbo B nocya. O6’em mnpobOM  MPORYKTY
npubauzno 200 cm® Boau — 1500 cm?

Biobip npo6 6i0 cunyuux npodykmieé (MOJOKO CyXe, Si€4HI MPOIYKTH, LIYKOP
toio). [IpoOy BiAOMpaIOTh MiCas PETEIbHOr0 MepeMIlTyBaHHS TPOAYKTY MIIIAIKOIO
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abo ueprakoM. SIKII0 MPOAYKT HE MOXKe OyTH TepeMilllaHuil (HalpuKiIaa, MIIIOK
YKPY), TO TpoOU BIAOMPAIOTH HUISIXOM B3ATTS 130Jb0BAaHUX MPOO 3 PIYHUX MICIb,
pi3HOI TTIMOWHM, a TaKOX, 3 MOBEPXHEBUX IIAPiB, K KOHTAKTYIOTh 3 TapOI0, B OJIUH
HOCYA.

Biobip npob6 6i0 comoesoi npoodyxyii (mapeapun ma matione3). Binbip npob
roToBoi (hacoBaHOi MPOMYKIIi MPOBOMAATH BiJ AEKIJIBKOX OJWHUIL (acyBaHHS (HE
MEHIIIe ABOX - TPhOX) BiJ. KOXKHOI OfHOpiaHOI maprtii. [IoTiM BiAg KOXKHOTO 3pa3zka
BiI0MpatoTh NpuOan3Ho mo 50 T NPOAYKTY B OAMH MOCYJ JIJIsl OJIEPKAHHS CePEaHBOI
npobu. [Ipobu Bix dacoBaHoi mpoxaykiii macoro g0 1000r (Maprapus, MmaiioHe3)
BIJIOMPAIOTh MUISXOM B3SITTS 130JbOBAaHUX MPOO 3 PI3HUX MICIlb MAKYBaJIbHOI TapH, a
TaKOX 3 TOBEPXHEBUX I1apiB, K1 KOHTAKTYIOTh 3 MAaKyBaJIbLHUM MaTepiajioM, B OJIUH
nocys. Binbip nmpoOu mpoBOIATH IIMaTeIeM, JIOKKOO TOIIIO.

Iliozcomoexka npo6 0o ananizy. PO3KPUTTS YNAaKOBKH 3 MPOOOI MPOIYKTY
OPOBOJIATh B ACENTUYHUX YMOBAX TaKUM UYHHOM, MO0 3amoOIrTH MOXKJIUBOCTI
3a0py/IHEHHS MPOAYKTY, HABKOJIMIIIHIX MPEAMETIB Ta cepenoBuia. Bigiopani npodbu
nepen JOCHIDKEHHSIM pPETeNbHO TepeMimnyoTh. [lepen BIAKPUTTSM mNaKyBalbHOT
Tapu (0aHOK, MakKeTiB) 3 MPOAYKTOM KpHUIIKY OaHKH abo0 TMOBEPXHIO IaKeTIB
MPOTUPAIOTh TAMIIOHOM, 3MOYEHUM ETHJIIOBUM CIIMPTOM 3 MACOBOIO 4YacTKOK 95%.
banky po3kpuBarOTh CTEPUILHUM KOHCEPBHUM HOXEM, il MIHUNKY o0namooTh. Kpaii
NaKeTy po3pi3aioTh CTEPUIIBHUM CKajblleleM a00 HOXHISIMU y TOMY MicCI, e
nonepeaHbo o0poduu TammnonoM. [Ipobu kupoBUX MPOAYKTIB (MaprapuHy, Macia)
nepea BiI0OpOM 3 HUX HaBa)KOK PO3TOIUIIOIOTh Ha BOASHINA OaHi 3a TeMIepaTypu He
Buiie 45 °C

Biooip nasasxcok. 3x0XHOI MPOOM TPOIYKTY 3aJIKHO BiJl MOKA3HUKIB, SKi
BHU3HAYAIOTh, BIIOMPAIOTh OJHY a00 JAEKUIbKA HaBaXKOK JIJIsl IPUTOTYBAHHS PO3BECHb
Ta BUCIBY Ha MOXUBHI cepeaoBuiia. HaBaxky 1 mociBy BiIOHUparOTh BaroBuM ado
00'€eMHUM METOJIOM 0€3M0CEPEeTHBO MICHs POZKPUTTS MPOOU MPOAYKTY OIS OIyM'st
najgbHuka. HaBaxku Bii mpoOM piJIKUX Ta B'A3KUX MPOJAYKTIB BIAOMPAIOTh MICHS iX
PETENIbHOTO TEPEMINTyBaHHS 00'€MHHM METOJOM CTEPUJIBHOIO MINEeTKOow. YacTuHy
PLAKOTO MPOAYKTY, SKa 3aUIIMJIACH HA MOBEPXHI MIMETKH, 3aJHUIIAI0Th CTEKTH /0
KiHIs minetkd. KpammmHky, o0 yYTBOpHJIAach, BUAAIAIOTH JOTOPKAHHSAM 10
BHYTPIIIHLOI CTIHKM mocyay. B'i3ki OpoAyKTH yCyBaloTh 3 MOBEPXHI MIMNETKH
CTEpPHJIPHUM BaTHUM TaMIlOHOM. HaBakky Big mpoO piaKux >KHpIB BiIOUParOTh
TENJIOK MIMNEeTKOI0, sfika Harpita ¢ramOyBanHsM. HaBaxky Bim mpo0 TBepaux Ta
CUNIKMX TPOJYKTIB (S€4YHI MPOAYKTH, CYXE MOJOKO, CIelii Ta MPSHOII TOIIO)
MPOBOSATH CTEPUIILHOIO JIOKKOIO abo ImmareneM 3 pi3HUX Miclb Mpoaykry. [loTim
HABaXKY NEPEHOCATH B MOIMEPEAHHO 3BAKEHUN CTEPUIIbHUN MTOCY/I, 3BaXKYIOTb.

Ilpucomyeanna pozeedens. Jljis NpUroTyBaHHs PO3BEJEHb BUKOPUCTOBYIOTh
PI3HI PO3YMHHUKHU B 3aJICKHOCTI BiJ] MPOAYKTY — (P1310J0T1UHUI PO3UUH, TENTOHHO -
COJIbOBUM PO3UMH 1 CTEPWIbHY OYHIIEHY (IUCTUILOBaHY) Boay. s oOmiky
KUIBKOCTI  Me30(UIbHUX aepoOHUX Ta (aKkyJIbTaTUBHO-a€pOOHUX OpraHi3MiB
(3yctpiuaetbest  ckopoueHHss KMA®DAKM ab6o MADPAM) npoaykrt, sKuid
JTOCHIKYI0Th, po3BoAsaTh y 10, 100, 1000 pa3iB 1 Oijbie B 3aJI€KHOCTI BIJ
obciMeHiHHs, 10 mnependaydaethes (1x107%; 1x107 ;1x107* ; 1x1074 ). [Hus
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BCTAHOBJICHHS BIJICYTHOCTI OaKkTepidl Ipylu KUIIKOBUX MAJIUYOK Y MEBHIN KUIbKOCTI
IPOAYKTY TOTYIOTh T€ PO3BEICHHS, B IKOMY 1 BU3SHAYA€ThCA 118 rpyna Oakrepiil. s
BUSIBIICHHS IUTICHABUX T'pHOIB MPOAYKT HE PO3BOAATH abo po3BoisaTh y 10 ta 100
pasis (1x107"; 1x107?). Buxigue a6o ocHOBHe po3BejeHHA Mictuth B 1 cm® 0,1 T
npoaykty (1 x 107"). Horo orpumanu nepeseceHHsM HaBaxku 10 r (cM3) poxyKTy B
NPUTOTOBIIEHUN PO3YMH IS po3BeneHHs (kKoiba 3 90 cMm® BiAMOBITHOTO PO3YUHY).
CTepullbHOIO TIMETKOI PETENbHO MEPEMINIYyIOTh BMICT OCHOBHOI'O PO3BEJICHHS 1
nepeHocaTh 1 cm® #Woro y mpobipky 3 9 c¢M® po3uyMHHHKA Tak, 00 MINMeTKa He
Topkajacsi po3uuHy. OAepKyrThb TaKMM YUHOM JApPYre pO3BEIEHHsS, | cM® SKOro
BMmimye 0,01 r (cm?) npoaykry — posBenenns (1 x 107). Bmict npoOipku apyroro
PO3BEACHHS TEPEMINTYyIOTh HOBOIO CTEPHJILHOIO MINETKOI, BiAOMparTsh 1 cM® 1
BHOCSTH y TIPOOIpKY 3 9 cM® pO3UYMHHMKA TakK, 00 MiMeTKa He TOpKajacs MOBEPXHi
po3uuny. llepemimyroTh HOBOIO CTEPHUIIBHOIO MINETKOI. TpeTe po3BeeHHS MICTUTh
0,001 r (cm®) mpoaykty B 1 cM® (1 x 107°). HactymHi po3BeneHHsS TOTYIOTh
aHajoriuHuM criocoooM. IIpoOy Big HedacoBaHOro MallOHE3y B1IOUPAIOTH MIMETKOIO
B OJIMH TIOCYJl 130JIbOBAaHUMHU IMPOOAMU 3 Pi3HOI TIMOMHU HE MEHIE, HiX 3 TPhOX
HIapiB MPOAYKTY a00 YepIaKkoM MicJsl peTeIbHOro MepeMilllyBaHHS.

JIns1 BUCIBY B MOXKHUBHI CEPEIOBHUIIA BUKOPUCTOBYIOTh PO30aBICHHSI HaBaXKKH,
mo A03BoJsA0Th onepxkatu B dammi Ilerpi Bim 30 mo 300 komoriit. KimbkicTb
cnenupIYHUX MIKpOOpraHi3MiB Mae OyTH MEHINA: Hampukial, cradijlokokiB Big 15
10 150 konoHii, muicHABUX Tpu6iB BiJ 5 10 50 KOJIOHIH.

[lociB moxnHa poOutu abo B riMOHMHY, a00 Ha MOBEPXHIO MOXUBHOIO
cepenosuina. IlociB y rnubMHY BHKOHYEThCS IepeHeceHHsM 1 cm® pigunu 3
BIAMOBIAHOTO po30aBieHHs B cTepuibHy uamky [lerpi, mo 3amuBaeTbcs
posmnaBneHuM i oxonomkeHum 10 45 °C noxusauM cepenosuiieM (15-20 cm®) i
PETENBHO NEPEMIITYETHCS KPYTOBUMH PyXaMH.

[TociB Ha MOBEPXHIO MIIJBHOTO TMOXUBHOTO CEpPEAOBHINA 3I1HCHIOETHCS
nusixom  neperHecenns 0,1-0,2 cm® pIIMHM 3 BIANOBIAHOTO pO30aBJIEHHS 1
pPO3TUpAHHAM Bipa3y XK JIOCyXa CTEPUJIbHUM CKJISTHUM IIMaTeJIeM MO MOBEpPXHI
BCHOT'O CEPEeIOBHUIIIA.

BusnauenHs 3araipbHOi KUTBKOCTI Me30(UIbHMX aepoOHUX 1 (aKyJIbTaTHBHO-
aHaepoOHuX MikpoopranizMiB KMA®AHM nommproeTbcsi Ha XapuoBi MPOAYKTH, IO
micTate y 1 1 300 i 6inbime a6o B 1 cm® 30 1 Gisble MikpoopraHisMmiB, i BCTAHOBIIIOE
NOPSAOK  BU3HAUEHHS  KUTTE3AATHUX  KIITUH  Me30(pUTbHHX  aepoOHMX 1
bakynbTaTUBHO-aHAEPOOHUX MIKPOOPTraHi3MiB.

Meroa 3acHOBaHWN Ha IIOCIBI BH3HAYEHOI KiJILKOCTI TPOAYKTy abo #oro
po30aBlICHh B arapu30BaHE IIOKMBHE CEPEJOBUINE, KYJIbTHBYBaHHI IIOCIBIB B
aepoOHux ymoBax mnpu 30 °C BopomoBxk 72 TOJ, MIIPaXyHKY BCIX BHPOCIUX
BUJMMHUX KOJIOHIA Me30(iIpHUX aepoOHUX 1 (akyiabTaTUBHO-aHAEPOOHUX
MiKpOOpPraHi3MiB i mepepaxyBaHHi ixHboi KigbkocTi Ha 1 T (cM®) mpoaykTy.

Maca (00'eM) HaBaKu, MPU3HAUEHOI JIJI1 TOTYBaHHS BUX1JHOTO PO30aBJICHHS,
Mae craHoButd He Mennre 10 r (cm®), a npu3HadeHoi it 6e3M0CEPENHBOr0 BUCIBY B
TIOXKHMBHI cepeJoBHIIa — He MeHmIe 1 T (cv).

3 HaBaXXKU MPOAYKTY TOTYIOTh BUXIJHE 1 psAll JECATUKpATHUX po30aBieHb. [1o
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1 cm® mponykry i/a6o #oro po30aBiaeHHS BHCIBaIOTh OJHOYACHO B JIBi CTEpPHIBHI
yamku [letpi. ¥ xkoxny vamky I[leTpi, 1o MiCTUTh 1HOKYJIIOM, J10/1al0Th HE Mi3HIIIE
HIX uyepe3 15 XxB posruiaBieHe i oxojomxeHe a0 45 °C arapuzoBaHe MOXKHBHE
cepenosuiie (MIIA uun MIIA 3 rmoko3ow). CepenoBullle HEralHO 1 PIBHOMIPHO
NepeMilIyloTh 3 TOCIBHUM MarepiajJioM 1 3aldIlalTh JJIsl 3aCTUTaHHSA B
TOPU30HTAIBHOMY ITOJIOXKEHHI.

[licns 3acThranHs arapu30BaHOTO  CEpPENIOBUINA TOCIBU  1HKY-OYIOTb,
MOCTaBUBIIHM Yaliku AHOM aoropu, ripu 30 °C BnpoaoBx 72 roa.

Pe3ynpTaTi OIIHIOIOTH NI KOKHOI mpodbu okpemo. Ha wamikax, ge BHpPOCIIO
Bix 30 mo 300 komoHi#, MiApPaxoBYIOTh yCi KOJOHIi, MIJCYMOBYIOTh 1 3HaXOMSTh
cepenne apudmernyHe. IligpaxyBaTh KOJIOHIT MOXKHA 3a JOMOMOIOIO0 JIYIIH 3
n'sTUKpaTHUM 301ibIIeHHsAM. OTpuMmaHe cepeaHe apu(dMETHYHE YHUCIIO KOJOHIHN
OKPYTJTIOIOTh:

— sikmo Mennie 100, ioro okpyrito0Th 0 HAaHOIMKYIOr0 YKcia, 10 TUIUTHCS

Ha b;
— sixmo Oinpie 100 1 #ioro ocranHs nudpa 5, OKPyIIIIOIOTH 10 HAWOIMKIOTO
YyHcIa, mo JiauThes Ha 20;
— gkmo Oimeme 100 1 #oro ocranHs 1Mdpa HE 5, OKPYIIOKOTH 0
HaROJIM)KYOro 4Kcia, mo giantbes Ha 10.

Kinbkicts mMikpoopranizmie y 1 r (cm®) mpoaykTy 0GUMCIOIOTE MHOMKEHHSAM
OKPYIJICHOT'0 CepeHbOro apu(PpMETHUHOr0 YKciia KOJOHIM Ha po30aBiIeHHS HaBaXXKU
1 IUIEHHSIM Ha KUIbKICTh BHECEHOI'O MOCIBHOTO Marepially (Maca, 0OCsr) y YallKy.
Hanpuknan, okpyrieHe cepenHe apu(pMETHUYHE uMCia KOJOHIA 13 JIBOX YalloK,
sacisaux mo 1 cm® 3 1:1000 a6o 1072 posbasnenns, nopisarosano 220. 3araabHa Killb-
KICThb MIKPOOPraHi3MiB y 1 r mpoaykTy OyJe A10piBHIOBAaTH

(220 « 1000)/1 = 220 000.

3aranpHy KUJIBKICTh MIKPOOPraHi3MiB 3allMCYIOTh y BUTIIAAI uucaa: (Big 1 mo
9,9)-10.

Hanpuknan, 220 000 knitva y 1 r 3anucyrors sk 2,2 « 10° KYO/T.

Monoko € ogHMM 13 caMUX KOPHUCHUX 1 I[IHHHUX MPOAYKTIB Xap4dyBaHHS
JIOJUHUA. 3a XapyOBOKO I[IHHICTIO BOHO MOKE 3aMIHUTH OyAb-KUUA MPOMYKT, alie
KOJIEH TMPOAYKT HE 3aMIHHUTh MOJIOKA. 3 TIMOOKOT JaBHUHHU  MOJIOKO
BUKOPHUCTOBYBAJIOCS B JIIKYBAIbHUX HIIAX. «/[>kepermom 310poB's», «O1I0I0 KPOB'IO»
Ha3MBaJIM MOJIOKO ApeBHI (diocodu.

CBIKOBHI0EHE MOJIOKO 3710pOBOi KOpOBHU cTepriibHE; pH cBixkoro monoka 6,8.
OpHak y BHUBIJHUX MNPOTOKAX MOJOYHHUX 32703 KOPOBU HEPIAKO 3YCTPIYAIOTHCS
pi3HOMaHITHI ~OakTepii MepeBaXHO MPEACTaBHUKK poauH: Micrococcaceae,
Bacillaceae, Escherichia, Corinebacterium, Lactobacillaceae, Tomy B mnepmmx
MOPIIISAX MOJIOKA YacTo € I1i MikpoopraHizmu. L1i mopiii Tpeba BuimBaTy.

MikpoopraniaMd B MOJOKO IMOTPAIUISIIOTh 3 PI3HHX JKepel: 3 IMocyay, 13
ITPYHTY, 3 TIOBITps, 3 BHMEHI KOpPOBH, 3 PYK J0sApok. CyKymHICTb IUX
MIKpPOOPTraHi3MiB (IpUKIKI, TpuOU, PI3HOMAHITHI OakTepii) 1 CTAaHOBUTH TaK 3BaHY
CIIOHTaHHY MIKpodIOopy MOJIOKA.

[IpucyTHiCTh HeMaTOreHHUX OaKTepid 3BHUYAMHO HE Ma€ BEIMKOTO 3HAYEHHS,
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SKIIO TIIBKU HE CIPUYHHAE TUX a00 IHIINX 3MiH MOJIOKA:

— KOHCHCTEHIIIi: TaK 3BaHE «TATHYYE» MOJIOKO — pE3ylbTaT AisIbHOCTI
oakrepii Alcaligenes viscolactis;

— KOJIbOPY: CHHE MOJIOKO — pe3yjbTaT HisutbHOCTI OakTepii Pseudomonas
syncyanea, 4epBOHE MOJIOKO — pe3yibTaT MisUIbHOCTI OakTepii Serratia
marcescens.

CnoHTanHy MIKpo(dJIOpy pO3MIsSAaloTh SIK MOKA3HUK CBIKOCTI Ta CAHITAPHOTO
cTaHy MoJsioka. Mikpodaopy MojoKa MOXHa 3BECTH JO MIHIMYMY TMpU CTPOrOMY
KOHTPOJI 32 CaHITAPHUM CTAHOM  MOJIOYHOTO TOCMHOJApCTBA, IIBHJIKOMY
OXOJIOMPKEHHI Ta acTepu3allii MOJIOKa.

MikpoopraHi3mMu, 10 MOTPANUIM B MOJIOKO, CIIOYAaTKy HE PO3MHOXKYIOThCH,
TOMY IO Yy CBIKEBHJIOEHOMY MOJIOII € crenudidyHi OaKkTepUIMIHI PEUYOBUHU,
HaIMpPUKJIAJ, JIAKTCHIHHU, 10 3aTPUMYIOTh iXHIH picT. PO3BUTOK MIKpOOpPraHi3miB y
MOJIOLI MMPOXOJUTH KiJbKa (ha3:

— OaktepunuaHa ¢aza — 1€ 4ac, BOPOAOBXK SKOTO MIKPOOpPraHi3MHU HE
PO3BHBAIOTHCS Y CBIKEBUIOEHOMY MOJIOI 1 HaBITh YaCTKOBO BiIMUPAIOTh Y
pe3ysibTaTi KOMIUJIEKCHOI i JJAKTEHIHIB, JAKTO-MEPOKCHUIa3H, JI301UMY U
AHTHTLI,

— (aza 3Mmimanoi Mikpodyopu, Mg Yac SAKOI PO3BUBAIOTHCSA  YCi
MIKpOOpraHi3MH, 110 MOTPANUIIU B MOJIOKO;

— (¢a3za MOJIOUHOKHMCIUX MIKPOOPraHi3MiB, IiJ 4Yac SKOi ICTOTHO 3pOCTa€
KHUCJIOTHICTh MOJIOKAa 1 MepeBary OTPUMYIOTh MOJIOYHOKHUCII OakTtepii.
Hagami, 3 miABUIIEHHSM  KHUCJIOTHOCTI, MOJIOYHOKHUCHI  OakTepii
CHOBUIBHIOIOTh TEMII CBOTO PO3BHUTKY, a 1HIII TPYNH MIKPOOPTaHi3MiB
MOCTYMOBO BiIMUPAIOTh;

— (aza po3BUTKY APLKIXKIB, TpUOIB 1 THUILHUX OakTepiil. MoJiouHa KHUCoTa,
AKa HarpoMaKYyeThCs, TMPHU3BOJIUTHL IO 3aruOeni MOJIOYHOKHCIUX
OakTepil, 3aBASIKM YOMY CTBOPIOIOTHCSI CHPHUSTIIMBI YMOBH JJISI PO3BUTKY
KHCJIOTOCTIMKUX APIAKIKIB, MIKPOMILIETIB Ta THUJIBHHX OakTepiil, IO
PYHHYIOTH O1JIKM MOJIOKA.

Uepe3z MOJIOKO MOXKYTh MepenaBaTucs 30yIHUKH OaraTboX 1HQEKIIHHUX
3aXBOpIOBaHb, fKI MOTPAILUIAIOTH Y HBOTO BIJI XBOPUX TBapuH, JIOJAEH 1
0aKTepioHOCIIB, a TAKOX 3 JOBKULIA. MOJIOKO € HaJA3BHYaiHO O6araTuM Ha IMOKHBHI
CTOJYKH CEPEelOBUIIEM I 0araThb0X MIKpOOPraHi3MiB, Y TOMY YHCIi 1 TaTOT€HHUX.

VY Mmorori i MIKpOOpraHi3MH HE TIJIbKH JTIOBTO 30€piraloThCs, ajie i aKTUBHO
PO3MHOXYIOThCS  (30ymHUKK — TH(dO-TTapaTuO3HUX 3aXBOPIOBaHb, JAU3CHTEDI],
Opyuenbo3y). CradinoKokH, pPO3BHBAIOYHCH, CHHTE3YIOTh €K30TOKCHH, IO
CIOPUYMHSE BaXKKE XapyoBe OTPYEHHS. TOMY CaHITapHO-TIT€EHIYHOMY CTaHY MOJIOKa
MOBUHHA NPUILIATUCA 0COOJIMBA yBara.

Bigmosigao mo Bumor JICTY 2661-94 y momomi s OIIHKH CaHITapHO-
FIr€HIYHOTO CTaHy BU3HAYalOTh Takl MikpoOiojoriyHi mnokazHuku: KMADAHM,
BI'KII, marorenHi MiKpoopraHiaMH, y TOMY 4ucii caabMoHe . KibKicTh OCTaHHIX
He JoIycKacThes y 25 cm® mpoxykTy, 30m0taBoro cradinokoky —y 0,1 cm®, mictepiii
—y 25 cM®,
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3a BmictoM KMA®AHM Bu3HaAuaeThCcsl CTYHIHb 3arajbHOrO 3a0pyIHEHHS
MOJIOKa MIKPO(]IIOpOIO, 10 J1a€ 3MOTY OI[IHUTH HOTO SKICTh SIK CHPOBHUHH.

MaiioHe3 € BHCOKOKaJIOPIHHUM XapuoOBUM MPOAYKTOM, N0 CKJAQy SKOTO
BXOJSITh POCIMHHE Macio (Haiuacrimie padiHoBaHa 1 J1€30/10pOBaHa COHSUTHUKOBA
OJIisl), CyXe MOJIOKO, S€YHUU IOPOIIOK, TIPYWYHUN IOPOIIOK, OITOBA KHCIIOTA,
IIYKOD, C1JTb 1 CMAaKOBI apOMaTH4HI I00aBKH.
Y BUpOOHUITBI MallOHE3y HE BHUKOPHUCTOBYIOTHCS MPOMHUCIOBO KOPHUCHI
MIKpOOpraHiaMu. Y IIbOMY HPOJAYKTI MOXE 3HAXOAUTHUCS TIIBKH BUPOOHUYO
HIKIJITTMBa MiKpodiopa, MpUBHECEHA B TPOAYKT Pa3oM 13 3aJIMIIKOBOIO MIKPO(IOPOIO
KOMITOHEHTIB MailOHE3Y, a TAKOX 3 MMOBEPXHI 00J1aIHAHHS.
[3 cupoBHHOIO y BUPOOHUIITBO MailOHE3y MOXKYTh MOTPAITUTH MIKpPOOPTaHi3MH,
10 PO3ILIEIUIIOI0TE O1JIKH, ByrjaeBou, xxupHu. Lle 6arepii poai Bacillus, Clostridium,
Proteus, Pseudomonas, npixmki Candida, Lipolitica 1 rpubu poniB Aspergillus,
Penicillium ta i1. Po3BuBaro4uch B MaliOHE31 111 MIKPOOPTraHi3MH MOXKYTh BUKJIMKATH
HOro NICYBaHHS.
Bunamu ncyBanns maiioHe3y €:
" Tra30yTBOPEHHS — BHUKJTMKAETHCS reTepo dbepMeHTaTUBHUMU
MOJIOYHOKHCIIMMHU OaKTepIsIMU Ta APDKIKAMU,

* Oombaxx — BUKJIMKAEThCs OakTepisimu poay Clostridium 1 gpixkxkamu:

" TIpKUH CMaK - BUKJUKAETHCS THUIBHUMU OaKTEpiMH , 110 PO3KIJIAIAI0Th
O1JIOK.

OCHOBHMM KOMIIOHEHTOM MaioOHEe3y, IO BIJIMBA€ HAa PO3BUTOK y HBOMY
MIKpPOOPTaHi3MiB € OITOBa KHUCIIOTa, TPHU JOJaBaHHI SKOi aKTUBHA KHCJIOTHICTH
MaiioHe3y 3HUXKyeTbcsa 10 4,0-4,4 on pH. Lle 3nauenns pH npusBoaute 110
YHOBIJILHEHHSI PO3BUTKY 1 3aru0esi THUIBHUX OaKTepiil, a TakoX OakTepiil KUIIKOBOI
rpymnu.

MikpoO1070T1YHUNA KOHTPOJIb BUPOOHMIITBA MalOHE3y BKJIIOYAE KOHTPOIb
CUPOBUHHM, TOTOBOi MPONAYKII Ta KOHTPOJIb CaHITAPHO-TITE€HIYHUX YMOB
BUPOOHUIITBA.

[Ipu mnpoBeneHHi MiKpOOIOJIOTIYHUX JOCHIKEHb BH3HAYAIOTh: 3arajibHE
MikpoOHe yucio B 1 T BupoOy, xapakrep Mikpodaopu, BI'KII, KiTbKICTh Ap1xkIXKIB Ta
rpu0iB.

Jnst maitonesy MAD®AM He nociipKyeTbes. BMicT apihkmIkiB HE TMOBHUHEH
nepesumysatu 1 000 B 1 r (cm®), rpu6is — 10 B 1 r(em®), BI'KIT — 0,01 r(cm®.

Busnauenns kinokocmi 0pixcodicie ma niaicnaeux cpuodie. Meroj 3acHOBaHUN
Ha KUIBKICHOMY TMiJIpaXyHKY YHCJIa KOJIOHIM IPIkKIXKIB Ta IUIICHABUX TPUOIB, SKi
BUPOCIIH Ha IIIJILHOMY MMOKHUBHOMY cepenoBuIli 3a Temmepatypu (24+1)°C mpotsrom
5 mi6. Jlnsg BU3HAUEHHS KITBKOCTI JPLKKIB Ta IUIICHIBUX T'PpUOIB 3 KOXKHOI MpoOu
po6uaTk nocis 1o 1 1 (cm®) maTuBHOrO MpOAYKTY 1 po3senenns 1 x 10™ a6o mo 1 cm?
3 po3Benenb 1 x 107" ta 1 x 107 nHa nBi vamku Iletpi (mapanensHuii BUciB). B koxHy
yamky [leTpi 3 momepeaHbO MPOMApKOBAHOK KPHUIIKOK J0AAI0Th HE MI3HIIIE SK
yepe3 15-20 xBuiauH npubau3Ho 15 cMm® arapu3oBaHOro MOKMBHOI'O CEPEIOBHIIA,
MIOTIEPEIHBO PO3TOIIICHOTO 1 0X0JoMKeHoro 10 Temneparypu 40-45°C, obepexxHuMu

94



obepTamMu peTeIbHO MEePEMITYIOTh; 3aJUINAITh 10 3acCTUTaHHs. Yamky 3 mociBaMu
BUTPUMYIOTh y T€pMOCTaTi 3a Temnepatyporo 24=+1 °C motsirom 5 ai6 3 monepeaHiMm
nigpaxyHkom depe3 3 noou. [lociBu MokHa BUTPUMYBATH 32 KIMHATHOI TeMIIEpaTypu
(ae mene Hixk 20°C).

10.3 ExcnepuMeHTAJbHA YACTHHA

Mamepianu ma o6nad0HanHA: TPUTOTYBATH IS 3aHSITTS MOJIOKO MAaCTEPU30BaHE
(po3dacoBaHi MPOAYKTH IJI aHali3y MalTh OyTH MPENCTAaBJICHI B OpPUTIHAJIBHIM
yIaKoBIli), CHpe MOJIOKO (BigOMpaeThcs B CTEPUIBHUN TIOCyn), MaioHe3,
crepunbHuii nocys (mnetku Ha 1 cM®, konbu 100-200 cm®); moxkuBHE cepenoBuIe
MIIA, Enno, Calypo; Tepmocrar; yaiiku [leTpi; cnupTiBKu; po34uH ISl IPUTOTYBAHHS
po30aBieHHS.

10.3.1 Buznauenns KMA®AuM

10.3.3.1 BigibpaTtu npodbu MOJIOYHUX TPOTYKTIB.

10.3.3.2 3po6uTn nociB Ha Bu3HaueHHI KMA®D®AHM.

KinpkicTh TPOAYKTY, W10 3aCiBa€TbCA, BCTAHOBIIOETHCS 3 YPaxyBaHHSIM
HaKO1IBIIT HMOBIPHOTO MiKpoOHOTO OOHaciHeHHs (Tadmur 10.1).

Tabmuns 10.1 — OG'emu ipoayKTy 1U1st TOCiBY Tipu Bu3HaueHHi KMAD®AHM

HaiimeHnyBaHHs IPOAYKTY OG'em, 110 3aciBaeThCs, CM°
MoJtoko 1 BepIIKu cupi 0,0001 |0,00001 [0,000001
MoJ10KO 1 BEpIIKHU MacTepru30BaHi 0,1 0,01 0,001

I3 koxkHOT TPOOU POOJISATH MOCIB Yy ABI-TPHU YAIlIKK 3 pO30aBlieHb, 3a3HAYEHUX Y
tabmumi 10.1.

Ilpuzomyeanns pozeeoens.

Poz0aBnenHst po6asiTh y CTepUJIbHIA BOJONPOBIIHIM BOAI a00 CTEPUIBLHOMY
0,5%-my BomHomy po3umHi NaCl. ¥ mpomeci ogHOro a0Ciaiay KOPHUCTYHOThCS
MOCTIMHUM Koe(ilieHTOM po30aBlieHHS, HaldacTimie — JecATKOBUM. OTpUMYIOTH
BUXigHEe po3BeneHHs. Jusg mporo 10 cm® Monoka mepeHOCATh y CTEpUIIBLHY KONIOY i
nonaTtk 90 cM® po3uMHy IS pO3BeAEHHS. 1I0TIM OTPUMYIOTH ApYTre, TPETE Ta iH.
po3BeneHHs. JIns 1bOro CTEpUIBHUA PO3YMH Ui PO3BEIECHHS PO3JIUBAIOTh
CTEPUIILHOIO MiNeTKor 1mo 9 cm® y crepunbHi Cyxi mpoOipkM, MOTIM HEPEHOCATH
cTepuIbHOK TinmeTkoro 1 cm® ocHOBHOro possemeHHs B mpobipky 3 9 com®
CTEpPUJIBHOTO PO3YMHY s po3BeneHHs. OTpumytoTh po3daBieHHs 1:10 (pucyHok
10.1). CycrneHsito oepaHoro po30aByieHHS PETEIbHO MEPEMIIIYIOTh 33 IOITOMOT 00
CTEPHJIHbHOI MIMETKH, BOMpAIOYu B IMIMETKY 1 BUIYCKAIOUW 3 HEi OTpUMaHy 3aBUCh.
[{ro mponenypy mMOBTOPUTH 3-5 pa3iB, IO JA€ MOKIIMBICTh MTEPEMIIIIYBaTH CYCIICH3110
1 3MEHIIIUTH aJcOpOIlit0 KIITUH Ha 11 cTiHkax. [loTim miero camoro mineTkorm 1 cm®
OJIEP/KAHOr0 PO30aBJIEHHS NIEPEHOCATHL y APYry Ipobipky (1e posbasnenns 1:10%), 3
apyroi — B tpero (1:10%) i T.1.
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Pucynok 10.1 — Cxema npurotyBaHHsi po30aBiIeHbh MiKPOOPTaHi3MiB 1 MMOCIBY

KosxHe 3 po3baBiens Mae OyTu 3acisHe B Kinbkocti 1 em® y onny wamky Ilerpi
1 3aJIUTe NOXHUBHUM CEPEJAOBUILEM, IO BHUKOPUCTOBYETHCS MJii BU3HAUYEHHS
KMA®AHEM y Mo7011i 1 MOJIOYHUX TPOIYKTaX, PO3ILJIABICHUM M OXOJOIXKEHUM 10
40-45 °C. Ilicns 3anuBaHHS arapu3OBaHOIO CcepeloBHINAa BMIcT 4vamku Ilerpi
pETENbHO MEPEMIITYIOTh JIETKUM OOepTaJbHUM MOrOMIYBaHHSIM Uil PIBHOMIPHOTO
po3noainy mocisHoro Marepiany. Ilicist 3acturanHs arapy damku Ilerpi
MepPEeBEePTAOTh KPUIIKAMU JOHHU3Y 1 CTaBIATh y TepMmocTaT 3 Temmeparyporo 30 °C
Ha 72 ron.

10.3.3.3 Ha nactynHomy 3aHsTTI mpoaHamidyBatu mnociBu. IlimpaxyBaTu Bci
pesyabrati. OTpuMaHi pe3yabTaTh 3aHecTH B Tabmwmii. Pe3ynpTaTé mOpiBHATH 3
HOpMaTuBHUMU Noka3zHukamu 3a JICTVY.

KinbkicTh BUpOCAMX KOJIOHIM MHiAPaxoBYIOTh Ha KOXHIM damii. 3arajibHy
KiNBKiCTh GakTepiii, BUpaxkeHy y KosoHicyTBoprorounx omuuuiax (KVO) B 1 cm®
JIOCJTIPKYBAHOI MMPOOH, 00YUCITIOIOTH 32 (OPMYJIOH:

>C
d,
(n; + 0,1n,)

ne 2C — cyma KOJIOHIH, mijipaxoBaHa Ha yamikax [leTpi; n1 — KUTBKICTh YaIloK
3 TEpIIUM PO3BEICHHSIM; N2 — KUIBKICTh YamlOK 3 JpyrHM po3BeneHHsM; d —
Koe(ilieHT HAHHUKYOTO PO3BEICHHS.

PesynpTaT mimpaxyHKy BHpaxalTh JABOMAa 3HAUyIUMHU mudpamu. Ko
i@ poro, Ky OKPYIIIOKTh, € M'ATh, TO TAPHY HUPPY, 110 CTOITh 3J11BA, 3aJIUIIAIOTh
takoro camoro (34,5 — 34), a HermapHy — OKPYTJIIOIOTH 710 mapHoi (33,5 — 34).
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[Ipuknapg.
Po3senenns 1072: 278 ta 290 kosoHiii;
possenenns 1073 33 ta 28 KonoHiii.

2784290 +33+28 629
(2+0,1-2)102 0,022

KYO/cm® = =29-10*

Pesynmerarn 3aHOCATH Y Tabmumro 10.2.

Tabnuus 10.2 — KinbkicTe Me30QUIBHUX aepOoOHUX 1 PaKyIbTaTUBHO-aHAEPOOHUX
MIKpPOOPIraHi3MiB Yy MOJIOII Ta MOJIOYHHUX MPOTYKTax

Haiimenysanns npoaykry | Hopmarus, KYO/cm? Pesynbrary, BucHoBok
KYO/em?
MOoJI0KO TaTyHKY:
eKcTpa <1-10°
BHIIOT'O <3.108
MIEPIIOTO <5.108
Monoko nactepu3oBaHe:
y IUTSAIIKAX 1 B TakeTax 1.10°
y ¢dasrax 1 y mucTepHax 2.105

10.3.4 Buznauennsn Kinpkocmi Opiscoxicie ma niaicHA8uUx 2pubdie y maiionesi

10.3.4.1 Jlna BU3HAYEHHS KUTBKOCTI APKIDKIB Ta IUTICHSABUX TPHOIB y mpoOi
MaiioHe3y HeoOxiaHo 3pooutu po3eaeHHs 1:10 ta 1:100. J{ns uporo BigBaXyrOTh Ha
Tepe3ax 1 r maiionesy. Tepe3u po3miurytoTh Ouis moiyM’st cnupTiBku. Ha Tepesu
CTaBJATh CTEPWILHUN TOCYJ 1 BiIBAXYIOTh Y HHOTrO | T MaliOHE3y 3 YITaKOBKH,
TPUMAIOYM MakeT Ouls moiaym’s cnupTiBku. [lpu mpuroryBanHi po3Benenns 1 @ 10
HEoOXITHO 9 ¢cM? PIAWHU JJIs1 PO3BEICHHS BHECTH CTEPHIIBHOIO MIMETKOI0 Y TOCY/I, 1€
MicTUTbCs 1 T malioHe3y, Ta pereinbHO mnepemimartu. [loTiM mpuroryBatu apyre
po3Benennst 1:100, sk 1e omwcaHo y MOMNEPEIHBOMY JOCHIAl MpU MPUTOTYBaHHI
po3BeZieHHsT MoJioka. Ha koxHe po3BeneHHs poOJisATh JBa MapajielibHI BUCIBH Y
yamiku [lerpi.

10.3.4.2 B koxny yvamky [lerpi 3 nmomnepeaHbo MpoMapKOBaHOK KPUILIKOIO HE
ni3Hime, sk gepe3 15-20 xBuwImH micas BHeceHHs pob 3 posBeaenb 1:10 Ta 1:100,
nomaTh mpubmm3Ho 15 cm? cepenoBumia Cadypo, OXOJOKEHOTO A0 TeMIepaTypH
40-45°C, oOepexxHUMU oO0OepTaMU PETENbHO MEPEMINIYIOTh; 3aJMIIAIOTh 10
3acturanHs. Yamku 3 TOciBaMU BUTPUMYIOTh y TEPMOCTaTi 3a TEMIIEPaTypoOlo
24+1°C motarom 5 ni0 3 momepeAaHiM miapaxyHkoM depe3 3 noou. IlociBu MoxHa
BUTPUMYBATH 3a KIMHATHOI TemnepaTypu (He MeHiie Hix 20°C).

10.3.4.3 Ha HacTynmHOMY 3aHATTI IPOAHAII3yBaTH ITOCIBH.

JIst KUTBKICHOTO MiAPAaxXyHKY BiIOMParOTh Yalllku, Ha SIKMX BUpocia Bif 15 1o
150 xomoHi¥ ApixkmkiB Ta (a00) Bix 5 g0 50 kosoHiM maicHsIBuX rpuoOiB. Komonii
JIPIKIHKIB HA CEPEIOBUIII MAIOTh O1TyBaTO-KOBTHUM KOJIIP, CIM3bKY KOHCUCTEHII10. B
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Ipoliecl 3pOCTaHHs Ta 30UIbIICHHS PO3MIpIB KOJOHIT Ha0yBalOTh MEPIaMyTpPOBOTO
BIJITIHKY Ta KYMOJOMOAIOHOTO MiABUIIEHHS. PO3BUTOK ITICHSIBU CYMPOBOKYETHCS
MOSIBOIO ITyXHACTOI'0 MaBYTHHOMOAIOHOTO YK BaJIOMOAIOHOI0 YTBOPEHHS Ha MOBEPXHI
cepenoBuiia. Komip pisHomaHiTHUM. KilbKICTh KOJIOHIM APIXKIKIB Ta TMIIICHSIBHUX
rpubiB  MiAPAxXOBYIOTh OKpeMO Ha KOXHIH wvamii. OOYHUCIIOITh CepelHe
apu(MeTHUHe YMCIIO KOJIOHIM, SKI BUPOCIM Ha yamkax. Pe3ympraTté 0OpoOIsIoTh i
NepepaxoBYOTh OKPEMO ISl IPIKIKIB Ta MITICHSBUX IPUOIB.

KinbkicTh KOJOHIN ApikIKiB Ta TUTiCHABUX T'pubiB B 1 cm? abo B 1 T mpoayKTy
(X) B KYO 06uucnorTs 3a GopMyJioro:

X=n-10m,
Jie N — cepeaHe apuPpMeTHIHE YMCIIO KOJIOHIM;
M — YUCJIO JECATUKPATHUX PO3BE/ICHbD.

OcraroyHuM TMIIPAaXyHKOM € cepeaHe apuMeTHYHE pe3yJbTaTiB, sKi

00YMCIINIIN 32 MapajebHUMU YalkaMu. Pe3ynbrar 3anocaTs y Tadbmumio 10.3.

Tabnuus 10.3 — KinbkicTs APIKKIB T TUTICHSBUX TPUOIB y MailoHe3i

HaiimenyBanns | HopmaTtus gpixkIxiB, Pesynprar, Hopwmarus Pesynprar,
IPOIYKTY KYO/em® KYO/em® rpuoiB, KYO/cm®
KYO/em?®
Maiiones <1.10% <10

10.3.5 Busnauenns xonigpopmnux éaxmepin (bI'KII)

10.3.5.1 Jlns mociBy BUKOPUCTOBYIOTh Ty KIJIBKICTh HPOIYKTY, B SIKii
nepenbadacThes BiacyTHicTh Komidopmuux 6axrepiii. ITo 1 cm® possenens maiionesy
1:100 s3aciBatore y mpoGipkm 3 5 cm® cepenosuma Kecciepa 3 1akTO3010 Ta
nomnaskamu. IlociBu nomimarots y Tepmoctat rpu 37°C na 24-48 rog.

10.3.5.2 Ha nacTynHOMY 3aHSTTS MpoOaHali3yBaTH IOCIBU. SIKIIO MpOTIrom
3a3HAUYEHOr0 4Yacy B MpoOipKkax HE 3 SBUJIOCS O3HAK Ta30yTBOPEHHs (TOMJIABKHU
MOYHYTH MiAIAMAaTHUCS, 3’ IBUTHCA TIOMYTHIHHS) TPOAYKT BBOXAIOTh HE 3a0pyHEHUM
BI'KII (pucynok 10.2). Ilpu BusiBieHHI NMpoOIpOK 3 Ta30yTBOPEHHSM MPOBOASATH
noaaneiny ineHTudikamiro BI'KIL 3 miero MeToro 3 Takux MpoOIpOK 3a JOMOM Or OO
OaKTEepiOoJIOTIYHOI TeTNII poOJsATh MOCIB Ha 4Yallku 3 cepenoBuieM Enmo. Yarku
noMmimarTk y TepmMocTar npu temieparypi 37°C na 18-24 roa. Ipu HasBHOCTI pocTy
TEMHO — YEPBOHUX 3 METAIECBUM OJUCKOM 4M 0€3 HbOro 4EepBOHHMX ab0 POKEBO —
YEepBOHUX KOJIOHIM 3a XapakTepoM pOCTY THUIIOBUX IJsi KOJi(OpMHUX OakTepiii
(OKpyTyi, MJIOCKI YM 3JIeTKa BUITYKJI a00 3 MIJHATUM LEHTPOM, OJIUCKYYi, JIEIKO
3HIMAIOTBCS 3 arapy) 3 O3HaKaMM PeyKIii (4epBOHUN BIAOMTOK MiJ KOJIOHIEIO Ta
YEpPBOHOIO 30HOIO0 HABKOJIO KOJIOHI1) Ha BC1 BUJM KOJIOHIM CTaBIATh OKCHIA3HUN TECT
Ta poOJIsATh Mikpockomito. [Ipu BHUSIBIEHHI T'paMHETaTUBHUX OKCHJa3aHEraTUBHHUX
NAIMYOK BHJIAE€THCA TO3UTUBHUI pE3ylbTaT — B 3acCiTHOMY OO0 €Ml MPOIYKIi
BusBieH1 KomidopmHui 6akrepii.
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Cpena Keccnep
XXuakaa cpepa MnortHasa (arapoBsas) cpena

lpunsnaku pocra BrKil Ha cpege

Keccnep

S @ & o @® @
e

@ WUcxoaHas cpena Cpepa /!
6e3 NpM3HAKOB pocTa @ C NpM3HaKamy pocTa

yShared

Pucynok 10.2 — IIpo6a Ha 6akTepii rpynu KUIIKOBOI HaJIHYKH.

Peaxmueu ons suznauenns yumoxpomoxcuoasu (OKCUOA3HUL mecm,).

Cknan;
Po3uuH A: cnupT eTUiI0BUM 3 MAacOBOIO 4acTKow 95% — 100 cm?, a-HadTon — 1 T.
Pozuun b: numerun-n -¢peninenauamin riapoxaopun — 1 r.
Bona ounmena (quctunbosana) — 100 cv®,

Po3uun A 36epiraeTbest B X0n0auiabHUKY 10 10 1i0.

Po3uun b — BUKOPUCTOBY€ETHCS CBIXKOTO MPUTOTYBAHHS.

Jlo1iIbHO BUKOPUCTOBYBATH JIJIsl BU3HAYEHHS IIUTOXPOMOKCHIA3H KOMEPITiHHI
MpernapaTtH 3riJHO 3 IHCTPYKINETO, 10 I0AAETHCS 10 Ipenapary.

[TocTranoBka okcumazHoro tecty. I1o 2-3 130150BaHUX KOJIOHIN KOYKHOT'O THUITY,
ski Bupocian Ha cepenosuili EHJIO, 3HIMaOTh meriieo abo CKISTHOIO MaTUYKOIO 1
HAHOCSTh IITPUXOM Ha (PIABTPYBaIbHUMN Mamip, SKUA 3MOYEHUN peakTuBoM (2-3
Karuii KOXKHOTO peakTuBy). B Miciii HaHeceHHs OakTepiadbHOI MacH Marip He 3MIHIOE
KOJILOPY, SKIIO OKCHAA3HWHA TECT HETAaTHMBHUM, 1 CHHIE MPOTATOM OAHIET XBUIIMHH,
SIKIIO OaKkTepii MalOTh aKTUBHY OKCHJIa3y.

[Ipu BusiBNeHHI 6e30apBHUX MPO30PUX KOJOHIM Ha yalikax 3 CEepeOBUIIEM
EH/JIO mimo3pinux Ha maToreHHi OakTepii I Yallkud IMOBUHHI IepelaBaTHUCS B
JabopaTopii CaHITapHO — €IIIeMI10JOTIYHUX CTAHIIHN I MOJabIIOoi 11eHTH PiKarlii.
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10.4 BucaoBok: KMA®AHM y pocmigxeHiii mpobi cHpPOro MOJIOKA

CKJIaJae€...., HOPMATUB — ...; MACTEPU30BAHOTO MOJIOKA —..., HOPMATHB —
Hocmimkene Mosioko 338 KMA®AHM.... 10 BXUTKY.

Bwmict gpixkmkiB y mochipkeHi mpoOi MailoHe3y..., HOPMATHUB —...; BMICT
IUTICHSBUX TpUOiIB y mpoOi MaiioHe3y..., HopMaTtuB —... [IpobGa Ha BMicT GakTepiii

IpyNH KUIIKOBOT NAIWYKH ... Jlochimkennii MalioHes. ..

KouTponbHi nutanHs
Sk BimOMparoTh MO0y MPOAYKIIi 111 MIKPOO10JIOTTYHOTO aHATi3Yy ?
SK rOTyIOTh PO3BEJICHHS TBEPAUX Ta PIAKUX MPOIYKTIB AJIsl HOCIBY?
Ha sixi mponykTtu nomuproetbes BuzHaueHHs KMA®AuM?
Ha womy 3acHoBanmii metona BusHaueHHI KMAD®AHM?
SIK1 0COOJIMBOCTI CBI)KOBUIOEHOI'O MOJIOKA?
Sk 1 3B1JIKM TOTPAIIAIOTH MIKPOOPTaHi3MHU B MOJIOKO, MaiioHe3?
[Ilo Take cmoHTaHHa MiKpodopa MoIoKa?
Sk 3MiHIOETBCS MiIKpO(dI0pa MOJIOKA Y TIporieci 30epiranHs?
SIxi MiKpoO10JOTiYHI TOKa3HUKM 1 4YOMYy NOTPIOHO BH3HAYaTH Yy MOJIOLIL,
MaioHe31?
10.1Ilo mae 3mory ominuTu Bu3HadeHHS KMA®AHM y MoJorti?

ocoNoGRrLDE

Na6opaTtopHa pob6oTa Ne 11

CaHiTapHO-TiricHIYHNA KOHTPOJb YMOB BUPOOHMIITBA

11.1 Merta: 03HallOMUTHCH 13 OpraHi3alli€l0 CaHITapHO-TITIEHIYHOTO KOHTPOJIIO
Ha [MIJNPUEMCTBAX XapyoOBOi MPOMHUCIOBOCTI. OBOJNOAITH MIKpOO10JIOTTYHUMU
METOJaMHU OIIHKM CaHITApHOT'O CTaHy OOJaJHaHHS, Tapu, NaKyBaIbHUX 1
JOTMOMIXXKHUX MaTepiajiB, pyK Ta CHELOJArY pOOITHUKIB.

11.2 KopoTki TeopeTH4Hi Bi1oMOCTI
CaniTapHO-TIT1€HIYHUNA KOHTPOJIb YMOB BUPOOHUIITBA 371 CHIOETHCS

v’ KOHTPOJIbHO-BUPOOHHYMMH JTa0OPaTOPIsIMHU I AIPHEMCTBA, SKi BUPOOJISAIOTH
MPOJIYKTH Xap4yBaHHS,

v’ 3aKkjagaMu JIep:KaBHOI CaHITAPHO-EITiIEeMI0IOTIUHOT CITy:kOu YKpaiHu, sKi
3MIMCHIOIOTh JEPKaBHUU CaHITapPHO-CM1IeM10JOTIYHUN HATJIA;

v’ IHIIMMHK OpraHi3alisiMH, YIIOBHOBaKEHMMH 3/IiCHIOBATH [ICPXKABHHIMA
KOHTPOJIb 32 SKICTIO Xap40BO1 MPOYKIIIi.

[lim dgac caHITapHO-TITIEHIYHOTO KOHTPOJIIO OIIHIOETHCS CaHITAPHUN CTaH

oOJlaHaHHS Ta IHBEHTApIO, IMAKyBaJbHOI TapW, PyK Ta CHCIOAATY IIpaIliBHHKIB,
MPOMUBHUX BOJI, TUTHOT BOAM, MOBITPSI BUPOOHUYUX MPUMIIIEHbD.
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Memoouka 3ammsa 3mMuUeie 3 001A0HAHHA MaA IHEEHMAPIO

3MuBU OepyTh CTEPWIBHUMU BAaTHUMU a00 MapJjeBUMHU TaMIIOHaMH. TamMIoHU
BaTHI a00 MapJieBl AJis1 3MUBIB CTEPUIII3YIOTh 3arOpHYTUMHU y mamip. TammoHn moxe
OyTH 3aKpinjeHul Ha APOTI, SIKUH MPOXOAUTHh Yepe3 BaTHY MpoOKy. B mpomy pasi
HOro pazoM 3 MPOOKOI0 BCTABIAIOTH B MPOOIPKY 3 5 cM? (Pi310JI0TTIHOTO PO3UUHY 200
MENTOHHO-COJIbOBOTO PO3UMHY (TaMIIOH HE TOBHMHEH TOPKATHCS PO3UYMHY) 1 BCE
pazoMm crepunizyioTh npu Ttemmeparypit (121+1)°C nporsarom (20+1) xBuiauH.
be3nocepennbo mepea B3SATTAM 3MHBY TaMIIOH 3BOJIOXKYIOTh MENTOHHO-COJbOBUM
po3urHOM a00 (i310JOTIYHUM PO3YMHOM, SIKI PO3IUTI MO 5 cM® y CTEepUIIbHI
npoOipKH.

Di3i07102IUHULL PO3YUH XTOPUCMO20 HAmMPII0 3 Macoeoio yacmxkoro 0,85 %. [Ina
NpUroTyBaHHs (izionoriunoro po3uuny 3 pH (6,9-7,0) BUKOPUCTOBYIOTh OYHIIEHY
(muctunpoBany) Boay, pH miaroromieHOi BOAM MEPEBIpsIOTH 3a JomnoMorow pH-
metpy. B 1000 cm® Bogy po34MHSAIOTH 8,5 T' XJOPUCTOrO HATPIO, PO3IUBAIOTE POZUMH
y umcti npobipku miamerpom (18-20) Mm mo 10 cM?, B xonbu — mo 93 cm®, i
crepuii3ytoth 3a temmeparypu (121 +1) °C mporsrom (15-20) xBumun. Ilicms
cTepuiizanii B mpobipkax MOBMHHO 3aJIUIIUTUCA 9 CM® PO3YMHY XJIOPHCTOrO HATPIIO,
y konmbax — 90 cm® , (kinbKicTh, sika HEOOXigHA IS IPUIOTYBaHHS PO3BENEHb 3
MPOAYKTY).

Cmepunvua ouuwena (Oucmuivosana) 6ooa . OuuiieHy (IUCTUILOBAHY) BOIY
pPO3JIMBaIOTh Y KOJIOKM a0o MpoOipku B HEOOXITHUX KIJTBKOCTSX 1 CTEPHII3YIOTH 3a
temneparypu (121 1) °C npotsarom 20 XBHIHH.

Ilenmonno — convosuu poszuun (IICP). 8,5r xnopucroro Hatpito Ta 1,0r
nentony po3unHsoTh B 1000 cM® ounineHoi (AMCTUIE0BAHOT) BOIH IIPU IIOBIIEHOMY
HarpiBaHHi. OJiep>KaHUN PO3YMH PO3JUBAIOTH Y KOJIOM 1 MPOOIPKU 1 CTEPUIII3YIOTh
npu Temneparypi (121+1) °C nporsrom (20-30) XBujIHH.

[Ticnst B3ATTS 3MUBIB TAMIIOH IMOMIIIAIOTH Y TY K MPOOIPKY, 3 KO POBOIUIIH
3BOJIOKEHHSA. [IpoOipKH 3 TAMIIOHOM PETENHHO CTPYIIYIOTb.

[Ipu KOHTPOIII )KUPHOI MOBEPXHI BUKOPUCTOBYIOTh CYX1 TAMITOHH.

3MHBM 3 BEJIMKOro 0OOJaJHaHHS i iHBeHTapio GepyTh 3 moBepxHi 100 cm? B
pi3HUX MicIsX abo 3a gomomMororo Tpadaperty (po3mip Tpadapery 10 cm x 10 cm).

3MUBU 3 HEBEJIMKUX MPEAMETIB OepyTh HUIIXOM OOpPOOKHM TAMIOHOM BCI€i
poOoUOi MOBEpPXHIi, MPU IOMY OJAHUM TAaMIIOHOM IMPOTHUPAIOTh HE MEHIIE TPbhOX
OJTHOMMEHHUX MPEIMETIB.

[Ipu nmocmigxeHi TpyOOMpOBOJIB, HACOCIB JOMYCKAETHCS BUKOPUCTAHHS IS
aHaII3y OCTaHHIX MOPIii TPOMHBHOI BOJIH.

Memoouka e3ammsa 3Mueié 3 NaxKyeaibHoi mapu (0AHOK, KPUWIOK,
nepzamenmy, KOpoooK mouo)

B3sTTs 3MUBIB 3 0aHOK Ta 1HIIOI MaKyBajdbHOI Tapu (KOPOOOUOK, CTAKAHYHUKIB)

Cnoci6 1

Jlnst ananizy BiiOuparoTh BUOIPKOBO 3 KOHBeepy 10 ckiassHux 0aHOK a0o 1HIIOi
nakyBaJibHOI Tapu (KOpoOOYOK, CTAaKaHYMKIB), TAMIIOH 3BOJIOXKYIOTh MENTOHHO-
CoJIbOBUM a0o0 (Di310JOTIYHUM PO3YMHOM 1 TOCHIIOBHO MPOTHPAIOTh BiAiOpaHy
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nakyBayibHy Tapy. [licis B34TTs 3MHUBIB TaMIIOH MOMIIIAIOTh Y TY K camy MpoOipKy, 3
SIKO1 MPOBOJIAITU 3BOJIOKEHHS.

Cnocib 2

st ananizy BinOUparoTh 3 KOHBeepy BuOipkoBo 10 6aHok 3 mapTii. B mepiry
3aIMBalOTh — 15cM3 (izionorianoro abo MENTOHHO-COILOBOIO PO3YMHY, AE€PKATH HaJl
noJiyM'siM TajibHUKA MiJ KyToM 135°, mo6 He moTpamnwia Mikpoduiopa i3 MOBITPA.
O6epranHsiM OaHKU 3MOYYETHCS PO3YMHOM BCSl i BHYTPIIIHS MOBEPXHS, 3MUBHUMN
PO34YUH 3JIMBAE€THCS B HACTYNHY OaHKy. TakuM YMHOM OJHIEI0 TMOPIIEI0 PO3IUUHY
oOmuBatoTe yci 10 Oanok. 3 ocTaHHbOI OaHKM 3MHMBHUN PO3YMH 3aCiBalOTh Y
cepenosuiie Keccinep.

B3ammas 3mueie 3 Kpuuiok 6aHoOK ma noaiMepHux cmakaHie

3MUB IPOBOASATH CTEPUIILHUM TaMIIOHOM 3 BHYTPIIIHBOT TOBEpXHi 10 KpHIIIOK.

Bzammsa 3mueie 3 nepzamenmy, nionepzamenmy, ROJNIMEPHOI NJiGKU,
Kauupoeanoi ¢ponveu, KAPMOHHUX 3A20MiBOK

JIns BU3HAUEHHS YUCTOTH MatepiajiiB pO3rOpPTalOTh JTOCIIKYBAHUN PYJIOH
ab0 3aroTiBKy i 3 cepe/JMHHM OEpPyTh 3MUB CTEPUILHMM TaMIIOHOM. I3 momti 100 cm?,
[ToTiM TaMIOH MOMiIAlTh y Hpobipky 3 5 cM® (isiomoriuroro a6o MeNTOHHO-
COJIbOBOT'O PO3UYHMHY TAKUM YMHOM, 100 BiH 3aHYPHUBCS MOBHICTIO B PO3UHH.

Memoouka e3amms 3MUBi6 3 PyK pOOIMHUKIG

3MuBH OepyTh Y POOITHUKIB, KI KOHTAKTYIOTh 0€3MOCEPEIHBO 3 MPOAYKTOM.
3MuBH BiAOUpalOTh 0€3 MOMEpeKEHHSI Nepe] MOYaTKOM pOoOOTH, a TAaKOXK MICIsS
BIJIBIIyBaHHS TyaJleTy. 3MUBHU 3 pyK O€pyTh 3BOJIO)KEHUM TaMIIOHOM (OIKC TaMIIOHIB
JTUBUCH BUIIE), SKUM MPOBOASATH HE MEHIIE 5 pasiB MO JOJIOHAX Ta maiblgX. [loTiM
MPOTUPAIOTH AITBHUII MK MAIBIIMH, HITTSAMH Ta TiJ] HI'ThOBUM IPOCTOPOM.

Memoouka 3ammsa 3mMuUgie 3 cneuoonazy

JInst B3STTS 3MHBIB 3 CIEUOJATY MPOTUPAIOTh TAMIIOHOM YOTHUPH IJIOIIL 1O
25cM® 3 HIKHBOI YaCTMHM KOXHOIO pyKaBa 1 MNEpPENHbOI YacTHHM IIOBEPXHi
CHELOJATY.

Memoouka 00cniox3ceHHA 3MUBI6 MA NPOMUBHUX 600

VY pa3i HEOOX1AHOCTI JOCIIPKEHHs 3MHUBIB HAa BU3HAYEHHS 3arajbHOl KiJIbKOCTI
acpoOHUX, (aKyIbTAaTUBHO-aHAEPOOHUX MIKPOOPraHi3MiB OepyTh CTEPUIILHOIO
mineTkoro 1 cM® 3MUBHOI PiMHY 1 HepeHocATh Ha yamku Ilerpi. ITicns 3anuBaHHS
arapyu30BaHOTO CEPEIOBHINA BMICT Yamku [leTpi peTelbHO MepeMillyioTh JITKHUM
o0epTajibHUM TOTONAYBAaHHSAM /Il PIBHOMIPHOTO PO3MOJLITY MOCISTHOTO Martepiamy.
[Ticns 3acturanns arapy damku [leTpi nmepeBepTaroTh KpUIIKAMU IOHU3Y 1 CTABIISITh
y tepmoctar 3 Temmeparyporo 30 °C na 72 roa. Ilicia 3akiH4ueHHs iHKyOarii
HipaxoByIOTh BCi pe3ynbTatu (auB. 11.10.3.3.3).

J171st BUSIBICHHS OaKTEpiil TPyNu KUIIKOBUX MaIUYOK B PO3JIUTE y MPOOIPKHU IO
Scm® moxkusHe cepenonuine (Kecciep a6o KOJ[A) acenTruaHO MEpeHOCATh 3aIUIIKA
3MHBHOI PiTUHU Pa30M 3 TAMIIOHOM.

Jlia jocniKeHHsl 3MUBIB JOMYCKaeThCsl BUKOpUcTaHHs cepenoBuia KOJIA.
[Mpu pocmimxenHs xapuyoBux mnpoAykTiB Ha BI'KII nomyckaerbcs BUKOpPUCTaHHS
muiie cepenosuina Keccnepa.
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[IpomuBHI BoaM 3 TpyOOHpOBOJIB B KUILKOCTI MpuOan3Ho 10cm® BHOCATH y
kos10y (40-50) cm® 3 cepenosumiem Keccnep a6o KOJIA. Bumict nmpobipku ab6o Konou
no0pe CTPyIIyIOTh, 00 MepeMilliaTH CEPEeIOBHUINE 3 MOCIBHUM MaTepiajioM, ITicCis
4Oro MociBM 1HKYOyIOTh y TepmoctaTi (24-48) rogun 3a temmneparypu (37+1) °C.
[Tomanpiie mociimpkeHHs MPoBoAATh 3rijne m. 10.3.5.

Tpeba xouTpomroBaru, mod pH 3muBiB He Oyno menme (7,0+0,1), 60 kucna,
peakiiis Moxe 3MIHUTHU Koip cepenoBuiia KOJIA.

Hocnioxycenns numnoi 6oou

Bin6ip nmpo6 Boau, 30epiranHs 1 TpoBEACHHS JTOCIIKEHb BUKOHYIOTh 3T1IHO 3
'OCT 18963-73 "Bonma nutbeBasg. MeToabl CaHUTApHO - OAKTEPUOIOTHYECKOTO
koHTpousist". OIliHKa pe3yabTaTiB JOCHIKEHb MUTHOI BOAW IIEHTPaJ130BAHOTO
Bononocrayandg 3rigao 3 ['OCT 2874-82 “Boma mnurtheBasg. [ urueHmdeckue
TpeOOBaHUS U KOHTPOJIb 32 KAY€CTBOM .

ocnioycenns nosimpa eupooHuyux npuminieHsy

[Ipobu MoBITps BiAOUPAIOTh Y BUPOOHUYUX MPUMIMICHHAX Mepe]l MOYaTKOM
pob6otu. BikHa, KBaTHpKHU Ta JBEpi MOBHMHHI OyTH 3aunHEHi. PiBeHb BUCOTH Binbopy
npo0 MOBUHEH BIANOBIAATH BUCOTI poOOYOro cToNy a00 BUCOTI 00JIaJHAHHSI.

[IpoOu moBITpsl BIAOMPAIOTH ACHipaI[iiHUM METOJOM 3a JIONOMOIOI0 arapary
JUIs OaKTepIOJIOTIYHOTO aHaji3y MoBiTpsA. [l BHU3HAUE€HHS 3arajibHOI KIJIBKOCTI
GaxTepiit BinOuparoTs 100 1M3 MOBITPs Ha MOKUBHUI arap, po3JIUTUH y yamku Ilerpi
o 15cm’.

CaniTapHO-MIKpOO1OJIOTIYHUN  KOHTPOJb Ha MIANPUEMCTBAX  Xap4yOBOi
IPOMHUCIIOBOCTI MPOBOASTH 3TIAHO I1HCTPYKIII 3aTBEpIKEHO1 Ui BIAMOBIIHOIO
HaMpsIMKy BUPOOHMIITBA (HANIPUKIIQJl, BUPOOHUIITBA MallOHE3y, KOHCEPBIB TOIIIO).

Pe3ynbrati caHITapHO-MI1KPOO10JOTITYHOTO KOHTPOJIIO 3aHOCSATHCS Y BIAMOBIIHI
xKypHanu. JlabopaTopHi >KypHajdud TMOBHHHI OYyTH MPOIIHYPOBaHI, CTOPIHKU
MPOHYMEPOBaHi, MiAMUCaHI AUPEKTOPOM ab0 TOJIOBHUM I1HXKEHEPOM Ta CKpITUIEHI
MeYaTKow. 3amucu y >KypHajaX IMOBHHHI BECTUCh 4YITKO pyuykoro. JKypHanu
3HAaXOAATHCS HA BIMOBIIaJIbHOMY 30€piranHi y MikpoOioJiora.

Oonaonannusa Mikpooionoziunoi 1advopamopii

Bimomua mikpobiosoriuna jabopaTopis MOBUHHA OyTH MOBHICTIO 3a0e3reueHa
JabopaToOpHUM OOJIaTHAHHSIM, MOCYJOM, PEaKTUBAMH, MOKUBHUMH CEpPEIOBUILAMU,
SAKi HEOOXiMHI JUIsi TPOBEASHHS CaHITapHO-MIKpPOOIOJOTIYHOTrO KOHTpoyro. [lpu
MOBHOMY HaBaHTaXEHH1 MiIKpoOiosora 1adopaTOpHUM KOHTPOJIEM MPOTITOM JIHS BiH
MOXke 3pooutu 25-27 aHamiziB. SIKII0 BiH, KpiM I[bOT'0, 3alHSATUN MPUTOTYBAHHSIM
NMOKMBHUX CEPENIOBUI, CTEPUIII3AIE€I0 TOCYAy Ta CEepelOBUI, MEepPEeBIPKOIO
MPaBUIILHOCTI BEJACHHS TEXHOJIOTIYHUX MPOIIECIB, Bi3yaJbHUM KOHTPOJIEM CaHITapHO -
TITIEHIYHOTO CTaHy BUPOOHMIITBA, KIIBKICTh aHaMi3iB, L0 BiH MOXE€ BUKOHATH
IPOTATOM JHS, BIAMOBIAHO 3MeHInyeTbes 10 7 — 10.

3a3HayeHUN 00CAT JOCIIIKEHb 311MCHIOETHCSI MIKpPOO10JIOTOM BUPOOHUIITBA. Y
BUIIAJKY BIJICYTHOCTI OakTepiojiora Ha MIANPUEMCTBI, YKJIaJaeThbCid yrojaa i3
CaHiTapHO-eM1eM10JIOTTYHOI0 CTaHIIIEI0 npo IPOBEJAECHHS CaHITapHO-
0aKTep10JOrIYHOTO KOHTPOJIKO HA MIAOPUEMCTBI 3 BU3HAYEHHSAM MEPIOJUYHOCTI
KOHTPOJTIO.
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11.3 ExcnepuMeHTAJIbHA YACTHHA

Mamepianu ma oénraonanusa: IlpoOipku 3 TaMIoOHAMHU ISl NPUTOTYBAHHS
3MHBIB, MpoOipku 3 cepemoBuiieM Kopga, crepunbHi vamku Iletpi, crepuibHi
minetkn Ha 1 cM3, crepuibHi koiOm Ha 500 cMm3, MscomenToHHMM arap,
OaKTepiONIOTIYHI NETIi, MPEAMETHI CKEJIbIIS, TEPMOCTAT; CIIUPTIBKH.

11.3.1 Hocnioxcennn uucmomu pyk. 3akpillICHUH Ha JepeB'sHOMY abo
METaJeBOMY CTPM)KHI CTEPHJIbHMM TAaMIIOH 3MOYYIOTh CTEpUIIBHOIO BOAOI0 abo
¢b1310JI0TIYHUM  pO3UMHOM (NP0 MIATOTOBKY TAaMIIOHIB JUBHUCh Yy KOPOTKHUX
TEOPETHUYHHUX BIJIOMOCTSIX) 1 MPOTUPAIOTh HUM JIOJIOHI, TUJIbHY TOBEPXHIO PYK, i
HITTSMH 1 MK TAJBIIMHA 000X pyK. TaMIoH 3aHYPIOIOTH B MPOOIPKY 3 BOJOK0, B SKii
IPOBOIUIIOCS 3MOYYBaHHsA, BMICT IPOOipkH 100pe 300BTYIOTh, Bimouparots 1 cM? i
roryoTh po3BeaeHHs (1:10 1 1:100).

s BuzHaueHHss KMAH®AHM npoBoasTh MOCIB po3Be[eHb B yamku llerpi
Ha M'ACOIENTOHHMI arap 3 HACTYIIHMM TepMmocTaTyBanHaM rpu 37°C mporsarom 48
rofuH. 3alMIIOK 3MHBY pa3oM 3 TaMIIOHOM BHCiBalOTh y mpobipku 3 5 cm®
cepenosuia Kona (6e3 momnaskiB) i mpoBoasaTh KyasTHByBaHHs npu 43°C npoTarom
24 roauH.

Obnix pe3ynemamid 0ocniodxiceHb. UYUCTOTY PyK OIIHIOIOTh 32 KUIBKICTIO
Mikpoopranismis B 1 cm® 3MuBy. BificyTHICTh KUIIKOBOT HaJIMYKK 32 3MiHOIO KOJILOPY
cepenouiia Kona. Ilpu nHasiBHOCTI Oaktepiii rpynu kuiukoBoi namuuku (BI'KII)
kouip cepenoBuina Koja 3 3e1eHOro 3MiHIOETHCS Ha KOBTHIA.

CraH pyK BBaXacThCs: BimMiHHMM, Skmo B 1 cm® 3muBy mictuthes mo 1000
KJIITAH MIKpPOOPTaHi3MiB; XOPOIIMM, SIKIIO BMICT MIKPOOPraHi3MiB CTaHOBUTH BiJl
1000 mo 5000 B 1 cM® 3MHBY; 3aJOBIIEHUM — IIPU KiJIbKOCTi MiKpOOpraHizmiB B 1 cm®
smuBy Bix 5000 mo 10000. SIkmio KiuIbKICTh MikpoopraizamiB B 1 cM3 3MuBy
nepesuinye 10000 k1iTUH, TO caHITapHUM cTaH pyk morane (pyku OpynHi). Cocid
migpaxynky KYO/cm® nusuce 10.3.3.3.

3rigHo HOpMaTtuBHOI nokyMmeHTanli moBuHHI Oytu BiacytHi BI'KII (komi
dbopmn) y 3muBi 31 100 cm?.

11.3.2 locniorcennsa uucmomu cneyooazy. 3akpirjieHul Ha 1epeB'sHOMY a0o
METaJeBOMY CTPM)KHI CTEPHJIbHMA TaMIIOH 3MOYYIOTh CTEPUIIBHOIO BOAOI0 abo
(bi3i0IOriYHUM PO3YMHOM i IPOTUPAKOTH TAMIIOHOM YOTUpPHM muomi mo 25cm® 3
HUKHBOI YaCTMHM KOXXHOTO pyKaBa 1 MepeAHbOI YaCTMHH MOBEPXHI CHEIOJATY.
TammioH 3aHYpIOIOTH B MPOOIPKY 3 BOJIOO, B SKiM MPOBOJMIIOCS 3MOYYBaHHS, BMICT
npobipku 100pe 300BTYIOTh, BinOMpaloTh 1 cM® 3MHBY i BHCIBaIOTH y IPOOIPKH 3 5
cm?® cepenosumma Kona. Ilposoasats kynsTuBysanss npu 43°C nporsarom 24 roguH.

3rifHo HOpMAaTUBHOI JMoKyMmeHTauli nmoBuHHI Oytu BiacytHi BI'KII (komi
dbopmu) y 3muBi 31 100 cm?.

Kopucmywuucoe memooukamu, AKi onucauwi y KOPOMKUX MeOpPemuyHUux
BI00OMOCMAX, MONCHA 3pOOUMU 3MUBU 3 THUUX NOBEPXOHL. CMOJI8 Y Oyghemi, nocydy
mowo.
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KoHTposabH1 nUTaHHS.
XTO 3A1MCHIOE CaHITAPHO-TIT€HIYHUNM KOHTPOJb Ha MIANPUEMCTBAX Xap4dOBOI
ramysi?
3 SIKOI0 METOI0 31HCHIOIOTh CaHITAPHO-TITIEHIYHUI KOHTPOJIb?
VY 4oMy 3MICT CaHITapHO-TITIEHIYHOTO KOHTPOIIIO?
SIK TOTYIOTh TaMIIOHU JJIs B3TTS 3MHUBIB?
SKUM YMHOM TOTYIOTHCSI 3MUBHU 3 00JIaJIHAHHS IS OLIIHKA MOTO CaHITapHOTO
cTany ?
Sk npoBOASITE KOHTPOJIb YUCTOTH TPYOOIPOBO/IIB, IILIAHTIB, PYKaBiB?
. SIx1 MikpoOIOJOTiYHI TMOKA3HUKU BHU3HAYAIOTh y 3MHUBAX 3 YCTAaTKyBaHHS,
TpyOOIPOBOIB, TOCY Y ?
SKUM YMHOM TIPOBOJSTH MIKPOOIOJOTIYHUN KOHTPOJIb JIOMOMDKHHUX 1
naKyBaJbHUX MaTepiaiB?
. SIx mpoBOJATH MiKpOO10JOTTYHUN KOHTPOJIb YUCTOTH PYK MPaIliBHUKIB?

10./Ins BusiBICHHsSI OaKTepiil sIKOi TPynu 3acTOCOBYIOTH cepenouine Koma? ki

0CO0JIMBOCTI HOTO BUKOPUCTAHHS?
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