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BcTyn

HMucuumutina “TexHiyHa MIKpoOioioris” BXOAWTh 10 TEPEeTiKy IUCIUILIIH
OPUPOIHNYO-HAYKOBOI  (pyHIaMEHTampHOI  MIATOTOBKH)  (axiBIs  OCBITHBO-
kBauti(ikariitHoro piBHs “OakanaBp” ramy3i 3HaHb 0517 «XapuoBa IPOMHUCIOBICTH Ta
nepepoOka CiIbChKOTOCIOAAPChKOI MPOAYKIlD» HampsaMmy miarotoku 6.051701
«Xap4oBi TEXHOJOTI] Ta IHKEHEPISD).

Mikpo0ioJIoTiuHI MOPOILIECH BHU3HAYAIOTh TEXHOJIOTII0 0araTb0X XapuyoBHUX
BUPOOHUIITB: XJ1106a, MOJIOKA, CIOUPTY, NMHBA, BUHA, KOHIUTEPCHKUX BHUPOOIB TOIIO.
XapyoBe BUPOOHUUTBO HEMOXIHUBO YSIBUTU 0€3 MIKPOOIOJIOTTYHOIO KOHTPOIIIO
CUPOBHMHHM, HamiBhaOpuKaTiB 1 ToTOBOi Npoaykiii. J[Jis MpaBUIBLHOTO BEIEHHS
MIKPOOI10JIOTTYHOTO KOHTPOJIO HEOOXIJHO OBOJIOMITH CIEHH(PIYHOI METOIUKOIO
nocaiykeHb. e mocsaraeTbcsi moeqHaAHHAM TEOPETUYHOIO KypCy Ta JJabopaTOpHOTO
NPaKTUKYMY, KW TO3BOJISE Kpallle 3aCBOITH TEOPETUUHUN MaTepiall BUKJIQJACHUN Ha
JEKILIsIX, O3HAaHOMHUTHCS 3 (AKTUYHUM MaTeplajJoM Ha MPaKTHI, OBOJIOAITH
TEXHIKOIO BUKOHAHHS MIKPOO10JOTIYHUX JOCIIIKCHb.

BukonanHst 5a0opaTopHHX poOOT [BOr0 JAOOPATOPHOTO MPAKTUKYMY
MIArOTOBUTh MallOyTHHOTO (paxiBLs A0 YMOB BUPOOHMIITBA, JO3BOJIUTH OBOJIOAITH
MIKpOOIOJIOTIYHOI0 ~ TEXHIKOI, CAMOCTIMHO MpUWMATH  TEXHIYHI  PIIICHHS,

3a0e3nevyBaTi ONTUMI3AIIII0 TEXHOJOTIYHUX MPOLECIB Ta BUCOKY SIKICTh MPOAYKIII.



JTabopaTtopHa po6ota Ne 1

OcHaleHHs1, yMOBH PO0OOTH Ta 3aBJAaHHA MiKP00io10ri1HOI J12a00paTOPIi.
IHinroroBka MatepiaJjiB Ta 00J1aJHAHHSA 10 MiKPOOiOJIOTiYHUX TOCTIZKEHD

1.1 MeTa: 03HaHOMUTHUCH 3 MPUMIIIEHHIMHU Ta MPHIIaJIaMH MIKPOO10JOT14HOT
nabopaTtopii, 3araJbHUMH TpaBUJIaMHA POOOTH B HHX, 3aCBOITH TpaBWJIA IiJATOTOBKH
MOCYAY Ta IHCTPYMEHTIB JI0 CTEPUJII3allii, MPUHIIUIIAMHA Ta METOIaM X CTepHITi3allii.

1.2 KopoTtki TeopeTuy4Hi BitomMocTi

Mikpo6ionoriyai JOCIiHKEHHSI 3IMCHIOIOTHCS B CTICHIATBHUX TPUMIIIECHHSX, K1
HA3WBAIOTHCS MIKP0OOio102iuHo0 nadopamopicto. MikpoOionoriyda jabopaTopis
noBMHHa OyTu BiamToBaHa y BigmoBigHocti 3 JCII 9.9.5.080-2002 IlIpaBuna
BJIAIITYBaHHS 1 Oe3nmeku poOoTH B JlabopaTtopisx (Biaaiiax, BIIIICHHSX)
MiKpOO10JIOTTYHOTO TPOP1iTIO.

VY cTpykTypy 3BHUYAHOI MIKpOOIOJIOTIYHOI Jabopatopii BXOIUTH P
MPUMIIIEHB CHEIIaIbHOTO MPU3HAYCHHS: 0/IHA a00 JEKiIbKa Ja0OpaTOPHUX KIMHAT,
OOKC 13 TIepeI00OKCHUKOM, MPUMIIIECHHS /JI1 BUTOTOBJICHHS KUBWJIBHUX CEPEIOBHIIL
(kyxHsI), aBTOKJaBHA (CTepuIiizalliifHa), TepMOCTaTHAa, MHIiKa, Mpenaparopchka,
KiMHaTa g 3a00py abo mpuiioMy JOCIIIKYBaHOTO Martepiaiay 1 WOro peectpaiiii,
BiBapil 11 J1abopaTropHHX TBapuH. Bcl mpumilieHHs pO3TalIOBYIOTh TakK, HI00
3apazHuii ("OpyaHUil") MaTepian He CTUKABCS 1 HE TIepeXpenryBaBcs 3 "aucTum'".

@DyHKIIOHAJIbHI KaOIHETH MOBUHHI OyTH CBITIMMH, TPOCTOPUMHU, TEILJIUMHU, 3
MIJIBEJICHHSM rapsyoi 1 X0JIOJHOT BOAM, €IEKTPUYHOTO CTPYMY, OpPIEHTAIlisl BIKOH Ha
MiBHIY a00 miBHIYHUI 3ax11. CTiHM, ABEP1, NIAJIOTY BUTOTOBIISIOTH 13 MaTepiaiB, sK1
JIETKO MHUIOTBHCS 1 J€31H(PIKYIOThCS.

Jlabopamopna  Kimnama — OCHOBHE  TPHUMIIICHHS JUIsl  MPOBEACHHS
nociipkeHb. JKoOpCeTKui mpoTUeNiAEMIYHUNA PEXUM pOOOTH BUMArae ii II0JICHHOTO
BOJIOTOTO TPUOMPAHHS Ta MIOMICIYHOTO TPOBEICHHS Ae3iH(eKiii MmiIoru, CTiH,
CTOJIIB Ta oOyiagHaHHsA. PoOodi CTONM MOKPUBAIOTHCS CHEIlaJbHUM IUIACTUKOM abo
ckiioM. Y mabopaTopii JOIUIBPHO BUAUIMTA W OOJaJAHATH OKpeMi poOodi MicCIs Ta
3aKPIMUTH 1X 32 KOKHUM CIIBPOOITHUKOM.

Ha poGouomy ctomi mikaps-MikpoOiojiora TOBUHHI 3HAXOJIUTUCH TUIBKU
MpeaAMETH, HEOOXIAHI JUIsi TPOBENECHHS OaKTEPiONOTIYHUX JOCHIKEHb: Ta30BUN
nmajbHUK ab0o0 CHOUPTIBKA, TACTEPIBCbKI ¥ TpaayioBaHi MINETKH, MIHIIETH,
0aKTepioJIOTIUHI MeTJ, NaTe’l Ta MOKPUBHI CKEJbls, MPOOIPKH, IITATUBH, YaIIKUA
[leTpi, armrOTHHOCKOM, JIyIa, MIKPOCKOMN, 0aHKa 3 Ae31H(PIKyI0ouuM po3unHOM. bing
CTOJIa TIOBHHHA CTOSITH TIOCYAMHA 3 JI€3PO3UYNHOM, KyAH OMyCKAIOTh BiAMpaIibOBaHUN
3apa3Huil MaTepiall, IKUM MOTIM aBTOKJIABYEThCS.

Meb6i OakTepiooriyHoi JiabopaTopii MOBUHHI OYyTH MPOCTHUMH, 3PYUYHUMHU,
K1 JIETKO MHUIOThCA 1 Je3iH(pikyoThcsi. CydyacHa JabopaTopis OCHAIYEThCS
MIKPOCKOIIaMH, ABTOKJIAaBAMHU, TEpPMOCTAaTaMH, CyIIUJIbHUMU  Tadamu,
HeHTpUdyramMu, TUCTUISTOPOM, armapaTtoM JJis 3TOpPTaHHS CUpOBaTKu, pH-meTpowm,
XOJIOTUITEHUKOM, JTAOOPATOPHUMH Tepe3amMu, (hOTOCTEKTPOKOJIOPUMETPOM, arapaToM
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U1 aBTOMATUYHOTO MIJAPaxyHKY KOJIOHIM, OakTepiitHUMH (PLIbTpamMu, KOMIT IOTEPOM,
OaKTEePUIIMAHUMHU JIAMITAMH.

Jns mipoBesieHHsT MIKpOOIOJIOTIYHUX JOCHIKEHb B OCOOJMBO CTEPUIBHUX
yMOBaxX BifBOMATH OKpeMy KiMHAaTy aGo 6okc. Moro 1ioma IOBHHHA
PO3paxoBYBaTHCh Il POOOTH IBOX 4ONOBIK (5-8 M%), MaT OKpeMmuil BXijy uepes
TamOyp (mepenOOKCHUK), BIIIIICHUNA Big OOKCYy CKJISHOK TMEPEropoJaKoIo.
Ilepeddoxkcrnuk TpU3HAYAETHCA MJI OJSTaHHS CTEPUIIBHOTO ONATY 1 MPOBEIACHHS
JOMOMDKHHX poOIT. B mependoKkcHUKY po3MILIyIOTh MEANYHY Iady s 36ep1raHH51
CTEpWJIBHOTO Matepiany Ta 1mady I CHOeHOoAITy, BOJOMPOBIMHUNA KpaH 1
YMUBAJILHUK JIJISI MUTTS PYK.

bokcu 0051amHyIOTh TPUILUTMBHO-BUTSIKHOIO BEHTWIAIIEI0, B HUX TOHAETHCS
CTepWJIbHE TMOBITPs,, IIO0 MPOXOAUTH uepe3 OaktepianbHi (inbTpu. bokcu Ta
nepe00KCHUKY OOJaJHYIOTh YIbTPa(ioJeTOBUMUA ONpOMIHIOBayaMu. Brumukaui ix
MOBUHHI 3HAXOJUTHUCS 11032 OOKCOM 1 nepe100KCHUKOM. Me0uti, iK1 BCTAHOBIIIOIOTh Y
OoKcl1 (CTLI, CTUIBII, HEBENIMKA Inada s CTEPUIILHOTO MOCYY, CEPEIOBUII TOIIO),
MOBUHHI OyTH POCTUMH, Kpallle METaJIEBUMH, 1[0 COPOILYe iX 3He3apakeHHs. CTiHU
MMOKPUBAIOTh OOJIMIFOBAIBHOIO TUIMTKOIO a00 CBITIIO MacisHOw0 (apOoro, mijory
BUCTWIAIOTh TJIAJICHPKUMH TUIMTaMH abo JiHojeyMmoM. [lepen mouarkom 1 micis
poOOTH  MPOBOASATH BOJIOTE€ MPUOWpPaHHS, JAE3IHPEKII Ta  ONPOMIHEHHS
OaKTepUIIMAHUMH JamMnaMu Ha mpoTsazi 1-2 roa. Tyt moBuHHI OyTH ras3oBi abo
COUPTOBI NaNbHUKHU. [TOBITpS OOKCIB CHCTEMATHYHO NEPEBIPSIOTh HA OOCIMEHIHHS
MIKpoOamu.

Jo miicoOHUX TPUMIILEHb HAICKUTh: MUlHA, OONalHAHA JJII MUTTS TMOCYIY,
NpUMIWEHHA O/  NPU2OMYBAHHA cepedosuwny, cmepunizayiiina KiIMHaATa, Jie
PO3MIIIICHI aBTOKJIABU 1 CYIIWIbHI madu, npenapamopcovka Kimnama 1jist 3a00py abo
NpUOMYy JOCHIPKYBAaHOTO Marepiaiy, eigapiit (MpUMIIIEHHS, OO0JagHaHe IS
YTPUMAaHHS MiI0CIITHUX TBApHH).

He3indexuis aadoparopuux npumimensb. [ligmory, cTinm 1 mebm B
MIKpOO10JIOTT4HIN J1abopaTopii OYMIIYIOTh MUIOCOCOM 1 MPOTHPAOTh PO3ZUMHAMHU
pi3Hux Ae3iHdikytounx pedoBuH. OOpoOka muiococoM 3a0e3nedye 3BUIbHECHHS
NpeAMETIB BiA TWIy 1 BUJAJICHHS 3 HUX 3HAYHOI YaCTUHH MIKpOQIIOpH.
Bcranosneno, mo npu 4-X KpaTHOMY MPOBEJCHHI IIITKOK MUJIOCOCA MO MOBEPXHI
MPEAMETY 3 HbOTO BUAANAEThCS O01u3bK0 47% Mikpodiaopu, a npu 12-tu KpaTHOMY —
10 97 %.

B skocti ge3iH(]ikyrouuMx pO3YMHIB HaiyacTtiiie KOpHUCTYIOTbes 2-3%
po3unHoM coau (OikapOoHaty Hatpiw), 3-5% poszunHOM deHony (kapOoJioBOi
kuciotu) abo mizony, 0,5-3 % BOgHUM pPO3UMHOM XJIOpaMiHy 1 JESIKUMH 1HIIUMHU
ne3iH(peKTaHTaMH.

[ToBiTpst B saboparopii HaWOLIBII MPOCTO A€31H(IKYBATH MPOBITPIOBAHHSIM.
TpuBana BEHTWISLIS TPUMIIIEHHS dYepe3 KBaTtupky (He wMenmre 30-60 xB.)
MPU3BOJUTH JI0 PI3KOTO 3HMKEHHS KITHKOCTI MIKPOOPTaHi3MIB B MOBITP1, OCOOJIUBO
Ipy 3HAYHIA PI3HUINI y TeMmeparypli MK 30BHIIIHIM TOBITPSIM 1 TMOBITPAM
npuMimmeHHs. biabm edekTHBHUN 1 HAHOIBII YacTO BXKHUBAHUN crociO ae3iH(eKii
MOBITPSI OMIPOMIHEHHS YIbTPadioNeTOBUMHU MPOMEHSIMH 3 JOBKUHOIO XB Big 200
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a0 400 mm. Ili mpomeHi MaroTh BHCOKY aHTUMIKpOOHY aKTHUBHICTb 1 MOXYTb
BUKJIMKATH 3aru0eiib HEe TUIbKU BEre€TaTUBHUX KJITHH, aJie 1 CIIOp MIKpOOpPTaHi3MiB.
BB ynbrpadioneToBux mpoMeHiB Mae OyTu OesmocepenHiM 1 TpuBaiauM. lLle
MOB'SI3aHO HAcaMIiepesl 3 THUM, IO YiIbTpadiojJeToBl MPOMEHI MAaroTh CJIa0Ky
POHUKAIOYOI0 3aTHICTIO. BOHM HE MpPOXOJsATh, HANMPUKIIAJ, KPi3b 3BHUYAMHE CKJIO,
JIETKO TOTJIMHAIOTHCS YaCTUHKaMH Mmuity. KpiM Toro, Aesiki mpeIMeTH, Takl K O
narip, MJIaCTUHH 3 TOJIIPOBAHOTO aJTIOMIHIIO a00 XpOMY, MOXYTh ITOMITHO BIJIOUBATH
ynbTpadioneToBi mpomeni. ToMy 3anexHO Bif CTYIEHS 3a0pyAHEHOCTI TOBITPS IS
fioro crepuiizaiii morpioHo onpomMineHHs Big 30 XB. 10 JEKIIHLKOX TOIUH.

Ax  mxepeno yapTpadioieTOBOTO BUIPOMIHIOBAHHS BHUKOPHUCTOBYIOTHCS
OakTepuIAHI JamMnu. BumpoMiHOBaYeM y HHUX CIY)XKHTh €JICKTPUYHA ayra, o
BUHHMKA€E B Tapax PTYTI HU3BKOTO THCKY. bimbme 80 % BHUMpOMiHIOBAHOTO HUMH
CIIEKTPY MNpUMaZae Ha XBWJl JIOBXKHUHOIO 254 HM. 3a3BU4ail OakTEpUIUIHI JIAMITU
SBJISIIOTH COOOI0 TPYOKH PI3ZHOTO J1aMeTpy 1 JOBXKHHH, BUTOTYBaHI 31 CHEIlaIbHOTO
CKJIa, IO MPOMYCKAa€e BUMPOMIHIOBAHHS 3 JOBXUHOI XBWi 254 uMm. Koxna TpyOka
BMOHTOBaHa B KOpIyc-TpUMad 1 Moxke OyTtu 3abe3reyeHa BiIOMBaYeM.
KonctpykTuBne odopmieHHs: koprycy OyBae pisHUM. HeoOxiqHO MaTu Ha yBasi, 1110
yIbTpadioaeToOBl MPOMEHI MOXYTh BHUKIMKATU Ba)XKKi ypakeHHs oueil. Tomy mpu
poOOTI 3 OAKTEPUIIMIAHUMH JIAMIIaMUA TOTPIOHO CTPOTO CTEXKUTH 3a THUM, 00 Hi
npsiMi, Hi BLAOWUTI ynpTpadioseToBl MPOMEHI HE MOTPAIUBUIA B O4l. Y HEBEIUKUX
MIPUMIIIEHHAX TIPU BKIIOYECHIM OAKTEPUITUIHOL JIaMIll 3HAXOAUTHUCS He MokHA. Cij
TaK0XX BPAaxXOBYBATH, 1110 IIPU TpUBaAIiN Oe3nepepBHiil poOOTI OAKTEPUIIUIHOI JaMITU
IHTEHCUBHICTh BUIPOMIHIOBAHHS 3HIKYETHCA. Y [HMX BHUIAJKAX OIMPOMIHEHHS
JIOIIUTBHO BECTH 3 TIepEpPBaMHU.

PoGoue wicue, ae Oe3nocepeqHbO MNPOBOAMTHCS poOOTa 3 KyJIbTypamu
MIKpOOpraHi3MiB, BHUMara€ ocOOJUBO peTesibHOI 00poOku. PobOouunii cTin crifg
ne3iH(iKyBaTU HE TIIBKM JO MOYaTKy poOoTH, ane 1 micus ii 3akiHueHHs. Jlis
MPOTUPAHHS MOBEPXHI CTOJY MOKHA BUKOPUCTOBYBATH PO3YMHU JII30J1y 1 XJIOpaMiHy,
a takok 70 % (3a 00'eMOM) pO3YMHHU 130MPOMIJOBOTO a00 E€THJIOBOTO CIHMPTIB.
Crnuptu nyxke e(eKTHBHI BITHOCHO BereTtatuBHUX (opm Mikpoopranizmis. Lli
CIIUPTH MO’KHA TaKOXK 3aCTOCOBYBATU IJIsl Je31H(EKIi pyK. ¥ THX BUMAAKaX, KOJIU
MOBEPXHS CTOJIy Ma€ BOJIOBIJIITOBXYBaJIbHE MOKPUTTS, OCOOJIIMBO 3PYYHHUU JI13071.
[ToBepxHi0O pobouYOro croly MOXKHA Je3iHGIKYBaTH 1  y’abTpadioIeTOBUMHU
npomeHsamu. [Ipu 11poMy cilii BpaxoByBaTH, 0 OaKTEpHUIUMIHA i MPOMEHIB TUM
BHUIIIE, YUM OJIMKYE TTOBEPXHS, KA OMPOMIHIOETHCS, JI0 JKEepeia BUIIPOMIHIOBAHHS.

Mikpo06ioJioriyHl  JOCHIHKEHHST TPOBOJATHCS B YMOBaX CTEPUIIBHOCTI, IO
BUKJTIIOYA€ 3a0pyAHEHHS Marepialy CTOPOHHIMH MIKPOOpPTraHi3MaM 1 3 OTOUYYHOUOro
CEpelIOBHINA, a TaKOX TIONEPE/KYe 3a0pyAHCHHS 30BHINTHHOTO CEPEIOBHINA 1
nepcoHaty MiKpoOaMu 3 JOCHIIKYBAaHOTO MaTepiany.

Taxum duHOM, cmepunizayis — OOVH 3 HANBAXKIMBIIIMX 1 HEOOX1JHUX MPUHOMIB
B MiKkpoOiosoriunii npaktuill. CioBo ,,crepuiizaiiis’ B Mepekiajl 3 JaTUHA O3HaYae
HHEeTTaHmi"". B MikpoOioiorii mij CTepuiIi3aiier0 po3yMiloTh 3HE3apaKyBaHHS —
IIIJTKOBUTE 3HUIICHHS MIKPOOpraHi3zMiB abo iX ¢GopM CIOKOIO (CIop) y TMEeBHOMY
cepenoBuIlll a00 Ha TIPEIMETI.



Henoena cmepunizauia abdo nacmepusayia. Meton, 3anpornoHoBaHuil JI.
[lacTepoM, 3acTOCOBY€ETHCS Ui 3HE3apaKyBaHHS XapyoBHX MPOAYyKTiB. [Ipu 1pomy
MmaTtepian HarpiBaetbes npu temmnepatypi 50-65°C npotsrom 15-30 xB. abo mpu 70-
80°C — 5-10 xB. Moxe npoBOIUTHUCS B TepMocTaTi abo Ha BOASHINA OaHl. [ MHYTh He
BC1 MIKpOOPTraHi3MH, MOXKYTh 3aJIUIIATUCH JCSKI TEPMO]IIH 1 CIIOPH.

Crepumizalliio MpoBOISITh TEPMIYHUM 1 XOJIOJAHMM CIOCOOAMH B 3aJIeXKHOCTI BiJL
BJIACTUBOCTEHN 00'€KTY Ta METH JIOCHII>KEHHS.

Tepmiuna cmepunizayia 301HCHIOETHCS 3a JOMTOMOTOI0 BUCOKOT TEMIIEPATYPH .

Mertonau TepMIYHOT CTEpUITI3aLlii:

» npooicaprosanus Ha noaym’i abo ¢rombysannsa. lleir merom mae rapHi
pe3yNbTaTH MPU CTEPUIII3allii HEBEIUYKUX 33 PO3MipaMu J1ab0paTOPHUX
IHCTPYMEHTIB, SKi HE TMCYIOThCA i Ji€to BorHo. ®OromOyBaHHSIM
CTEPUII3YIOTh OAKTEPIOJOTIUHI METIi, TOJKH, KIHUUKU MIHIETIB Ta JACsKi
1HIIIl METaJICBl IPEAMETH;

» cmepunizayis kun'asminuam. [IpOBOAUTECS Yy CIICIaTbHUX CTEpUIIi3aTOpax,
Ky/[M 3aJMBalOTh JUCTUJILOBaHY BOMy. Ha nHO crepuiizaropa BMIIIYIOTh
MapJtto abo Baty. Ctepuitizallito mpoBoATh NPOTIroM 30 XBUIUH (PUCYHOK
1.1). Kum’srigasm crepuiizytorh Immpuii (y po3ibpaHomMy BHUIJISIL),
MeTajeBl 1HCTPYMEHTH, T'yMOBI PYKaBHUYKH, MPOOKU. [HCTpymMeHTH, sIKi
MaloTh METAJIeBl YaCTUHU, CTEPUII3YIOTh V 2% pO3uUuHI TiapoKapOOHaTy
HATPIIO, SIKUI MOIEPEeIKY€E MOSIBY 1pKI;

» cmepunizayia cyxum scapom. [IpoBOAUTECS y criemianbHIA CyITIbHIN 1madi
npu Ttemmeparypi 160-170 °C mpotarom 2 romuH. CTepuiabHI MpenaMeTd
BUIMAIOTh 3 CYIIMJIBHOI IMadu, KOJM TeMIeparypa 3HU3UTHCS 10 KiIMHATHOL.
CyxuM XapoM CTEpUIII3YIOTh CKIISTHUM mocyh (IpoOipKu, BOPOHKH, TMITETKH,
KOH14H1 K0J10u Eprnienmeiiepa, mmpuiii Tomio);

» Opobosa  cmepunizayis ~ mMeKy4ow — naporw  abo  MUHOAN3AYis
BUKOPUCTOBYETHCS ISl 3HETUTITHEHHS TIOKUBHUX CEPEIOBHILL, SIKI 3MIHIOIOTh
CBi#l ckuiaf 1 BnactTuBocTi npu Temrieparypi nonasn 100 °C. Cyrts ii momnsirae B
HarpiBaHHI CEpPEIOBUINA y Mapax KuIuisdoi Bogau mpu temreparypi 100 °C
tpuui o 30 xB mpotrarom Tpbhox 110. KopoTkoTpuBasie mnporpiBaHHA
KUIT SITIHHSAM ~ 3HUIIY€ TUIBKM BETETaTHBHI KJIITHHH MIKPOOPTaHi3MiB.
Burtpumka cepenoBuil mpoTarom 00 Npu KIMHATHIN Temmeparypi abo B
tepmoctati npu 30 °C pae 3MOry MpPOPOCTH KHUTTE3IATHUM CIIOpaM.
BereraTuBH1 KJIITUHY, SIKI YTBOPIOIOTHCS 3 TEPMOCTIMKHX CIIOpP, TUHYTH MPU
NOBTOPHOMY KHUIT SITiHHI. [[poOOBYy cTepuizallito MOXUBHUX CEPEIOBHUIIL
MIPOBOAATH B KuIl ATWILHUKY Koxa abo aBTOKIIaB1 O€3 MiABUIIIEHOTO THUCKY.

»  cmepunizayis. HACUYEHOK NApor Ni0 MUCKOM — aémokiagyéants. HahOubi
HaJIITHUM CIIOCOOOM CTepuITi3allii MOKUBHUX CEPEIOBUIIL, TIOCYTy 1 MaTepialiB
€ CcTepwiizallisi mapor B aBTokiaBax (pucyHok 1.2). Ilpm 3BuuaitHomy
atMoc(epHOMy THCKY Temmeparypa BoasHoi mapu gopiBHioe 100 °C. Ilpu
IIBMITICHHI THCKY TIapy TeMIiepaTypa ii 3Ha4HO MmiABHUIIyeThCs (Tabmmrst 1.1).
ChinpHa st BUCOKOI TeMIIEpaTypd 1 THCKY HapH CIPUYUHSIOTH IIBHIKY
3aru0esb He TUIbKY BETeTaTUBHUX KIIITUH MIKPOOIB, a i iXHIX CIIop.
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Tabmms 1.1 — CriBBIHOIIEHHS MK TEMIIEPATYPOIO, THUCKOM 1
JacoM CTepHIIi3allii B aBTOKJIaBI

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

|
[

Pucynok 1.1 — Kun’ stuiibHUK J1e31HGEKIIHNN eNeKTPUYHINA aBTOMAaTHIHUI OHO
pexxumuanii KI[3A 1-4

Pucynok 1.2 — CtepustizaTopy TapoBi (aBTOKIIABH)

Jlo xo0100n0i cmepunizayii BigHOCUTHCA: (UIBTPYBaHHS, M PI3HUMU
¢bi3nuHrMH pakTOpaMu a00 XIMIYHUMH PEUOBHUHAMMU.

DinbmpyeanHss 3aCTOCOBYIOTh JJISl PIUH, K1 3MIHIOIOTH CBOi BJIACTUBOCTI IIPU
HarpiBaHHI, a TaKOX JUI1 OYHCTKM OakTepiaJbHUX TOKCHHIB, (aTiB 1 PI3HUX
NPOJYKTIB JKUTTEASUIBHOCTI OakTepiid. DuIbTpyBaHHS NPOBOAATH KPi3b CHELIabHI
apioHomnopucti ¢GubTpH. DUIBTPH 3aTPUMYIOTh MIKPOOPTaHi3MU 3aBISKH CTPYKTYpI
MaTepially, 3 SKOr0O BOHHM CKJIAJalOThCs. ICHYIOTH JBa OCHOBHI THUIU (UIBTPIB —
ruOUHHI 1 MeMOpaHHi. [ubunui @inempu CKIQAAIOTHCS 3 BOJOKHHUCTHX a0o
IpaHyJIbOBAHUX MaTepiaiiB, fKi CIpPEecoBaHi, 3BUTI a00 3B's3aHl B JaOIpUHT
NPOTOYHHUX KaHamiB. YacTMHKM 3aTpUMYIOThCS B HHUX B pe3yJbTaTi ajacopOuii 1
MEXaHIYHOTO 3axOIUieHHS B Matepiani GuibTpy. Membpanui ¢hinempu MaroTh
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Oe3mepepBHY CTPYKTYpPY, OACPXKYIOTh 3 HITPOKIITKOBUHH, 1 3aXOIUICHHS HUMH
YaCTUHOK BHU3HAYAEThCSI B OCHOBHOMY poO3MipoM Tiop. Sk KiHIEBHI TMpoIiec
Gb1UIbTpYBaHHS MEHII HaIMHE TMOPIBHSHO 31 CTEPUIII3AIIE€I0 MMapoM, 4Yepe3 3HAYHY
HMOBIPHICTh TPOXOJKEHHSI MIKPOOPraHi3MiB Kpi3b (PUIBTp. 3aCTOCOBYETHCS IS
CTepHIi3alliil PIAKUX MOKUBHUX CEPEOBUII Ta 1HIIKX PIAKUX MaTepiaiB.

Cmepunizayiss ynempagioremosumu npomensmu. JIJis 1OTO 3aCTOCOBYIOTH
cnemianbHl  OaktepuruaHi jgamnu. Yac ompominenHs 20 xB. Ilum Meromom
CTEPIITI3YIOTh TTOBITPS B MIKPOOIOJIOTTYHIX JJabOpaTopisix, OOKcax.

[Tix ximiunoro cmepunizayicro, abo Odezinghexyicio PO3yMIIOTh 3HE3APAKYBAHHS
IpeAMETIB, MaTepiajiB TOIIO 32 JOMOMOTO0 XIMIYHUX PEYOBUH. Y MIKpOO10JIOTTUHUX
7a00paTopisiX HaWJaCTIIIe 3aCTOCOBYIOTh PO3YMH Kap0osoBoi kuciaotu (3-5%),
nizony (1-3%), dopmaininy (4%), xmopuoro Bamua (10-20%). Bopry kwucnory,
[IILEepUH, (PEHON Ta AEsIKl 1HIN XIMIYHI PEYOBHMHHM YacTO BHKOPUCTOBYIOTH SIK
KOHCEPBAHTH MPY BUTOTOBJICHH] JIIKYBAJIBHUX 1 IIATHOCTUYHUX CUPOBATOK, BaKI[UH.

1.3 ExcniepuMeHTaIbHA YACTHHA
Mamepianu ma 061a0HanHA: TEPMOCTAT, CyIIMIbHA ada, MIKPOCKOI, MOCY]I,
npoOIpKH, BaTa, MapJisi, HUTKU, MIMETKH, Yamky [leTpi, mamip, CliupTiBKU, OaKTEp10IOTTYHI
NeT, mmaress Jpiraischbkoro, MUCTUIILOBaHA BOJA, MPOOIPKH 31 HIMIIBHUM CKOIIICHUM
TIOYKHBHUM CEPEJIOBUITIEM.

1.3.1 Buguumu ocnosHi npasuna poo6omu npu npoeeodeHHi 6aKmMepionoZivHux
I 6IPYCO0ZIYHUX 00CTIIOIHCEHD.

Y naoopamopiax eionosionozo npoginw  cniepodimHuKku - NOBUHHI
00MpPUMy8amuct, RPOMUENIOEMIYHO20 PEeIHCUMY I 6CHAHOGIEHUX NPABGUTL POOOMU:

— 710 poboTu B OakTepioyoTiyHIN (BipycOJIOTiuHINA) JabopaTopii AOMYCKaIOThCS
oco0wu, siki 0013HaH1 3 MpaBUJaMu poOOTH B Hil;

— KOXEH CIIBpOOITHUK TOBUHEH MPAIOBATH JIMIIE HAa 3aKPIIJICHOMY 3a HUM
pobouomy Mmiclii;

— mnepcoHan JjabopaTopii MOBMHEH MAaTH I1HAMBIAYAJbHUNA CHEUOAST (Xauar,
IAMOYKy, B3YTTs). Y OOKCI MpaIoiTh y CTEPUIIBHUX XajaTax, Ianoykax i
MapieBux Mackax. [Ipu 3apakeHH1 W pO3THHI TBApUH OAATaIOTh 1ie (papryX,
HapYKaBHUKH ¥ TYMOBI pyKaBUYKH;

— TMaJIWTH, BXHBATH 1Ky ¥ 30epiraTh XapyoBi MPOAYKTH B jabopatopii
KaTeropuuHO 3a00POHEHO;

— Marepiall, IO HAAXOAUTHh JO Jlaboparopii MJId JOCTIHKEHHS, 3aBXIU
BBAXKAIOTh 1H(PEKUIMHUM, HOro OOOBSI3KOBO 3alMCYIOTh Yy CHELiaJbHOMY
AKypHaJl 1 MapKipyIOTh;

— BIAOpalboBaHl KyJIbTypd MIKpOOIB Ta 3apa3Hi Marepiaid NiIsSraioTh
000BSI3KOBOMY IIOJICHHOMY 3HUIIEHHIO. [loBepxHIO pobOodoro Micus, SK 1
BUKOPHUCTaH1 IHCTPYMEHTH, J1e31H(DIKYIOTh;

— TEepeNuBaTU PIIUHU, SIKI MICTATh MATOTE€HHI MIKPOOPTaHi3MHU, HEOOXITHO HaJ
NOCYJIMHOIO 3 J1e3MH(IKYIOUMM po3uyuHOM. Ilpu HaOupaHH1 Takux pIAUH Y
HIMETKU MOTPIOHO KOPUCTYBATUCS TYMOBUMHU OajiOHaMH a00 rpyllaMu;
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— KOJU TpH po30MBaHHI KOJIOM uM mpoOIipKHU 3apa3HUil maTepian abo >KuBa
KyJIbTypa MOTpAIUII€ Ha pOOOUYHA CT1J, 1HIII MeOJIl, OAAT, PYKH, IMJIOTY, Tpeda
HEraiHO TOBIJOMUTH TIPO 1€ 3aBijyBada Jabopatopii abo iKaps-
OakTepiojiora 1 B HOTO NPHUCYTHOCTI MPOBECTH JE3MH(OEKII0 3apaKeHUX
JUJISTHOK, TMTOTIM OOPOOUTH PYKH JI€3PO3YMHOM 1 PETEIBHO X BUMHUTH;

— y nabopartopli He IO03BOJIAIOTHCS 3aiiBi XOJMIHHS, PI3HI PYXH, HEMOTPiOHI
po3mMoBH. BUKOHaHHA LHMX BUMOT TMOMNEPEIKYE MNPOHUKAHHS CTOPOHHIX
MiKpOOIB 13 OBITPS i pOTOBOT MOPOKHUHH B TOCIIPKYBaHUN MaTepial,

— HEOOXITHO 3aBXAM YHHMKATH BTpaT 1 BHHOCY 3 JabopaTopii 3apa3Horo
Marepiaily, >KMBUX KyJbTyp Ta 1H(GIKOBAaHUX TBapWH. YCl TEPMOCTAaTH,
pedpmwxeparopu Ta ceridu 3 KyabTypaMu MOTPIOHO 0OOBSI3KOBO TIOMOYBATH.
KonTpontoe BUKOHaHHS MUX TIpaBUJ 3aBiayBad JabopaTopii abo Jikap-
0aKTepioJorT;

— My3€eitH1 a00 BUAUIEHI KYJIBTYpPH, SKILIO 1I€ HEOOX1AHO, 30epiraloTh B arapoBUX
CTOBITYMKAX I1J] BA3€JIIHOBUM MAcJIOM a00 B 3aMasiHUX aMITyJiax 3 €TUKETKaMUu;

— micasl  3aKiHYeHHA POOOTH CTONMM  J€3UH(IKYIOTh, IPOBOJATH BOJOTE
npubupanHs JnabopaTopli 3 BUKOPUCTaHHSM JE3UH(PIKYIOUUX PO3YMHIB.
[IpeameTn, Mmatepianu, IHCTpYMEHTH, 1H(DIKOBaHI i 4ac poOOTH, 30UpaIOTh Yy
Oaku (BiApa) 1 B TOM K€ JI€Hb CTEPUITI3YIOTb.

B yuooeiit mikpooionociuniii 1adopamopii:

» Ha MoYaTKy poOOTH 4eproBi IOBHHHI OJICPKaTH BiJl JabOpaHTa BiAMOBITHI
MaTepiaiy Ta OOJaJHaHHS 1 PO3MOAUTUTH iX cepell CTYJCHTIB,;

» i 9ac poOboTH HEOOX1THO:

e OEpexJIMBO TOBOJUTUCA 3 MIKPOCKONIOM Ta I1HIIUMU
npeaMeTamMu J1abopaTOpHOTo 00 THAHHS;

® BECTH 3aITMCH B 30IIHTI 1151 TA00PATOPHUX 3aHSTH;

e Ha npoOipKax i1 yalikax BiMiyaTH HOMEp IPYIH 1 JaTy;

e BiANpalbOBaHI MpenapaTy 3 >KUBUMHU KyJbTypaMH, MINETKH, IIATeN
OIYCTUTH B MOCYJIUHY 3 A€31HPIKYIOUUM PO3UHMHOM;

e (0akTeploJIOTIUHI METI1 Ta TOJKHU 3 3AIMILKAMU KYJIbTYPH 3HE3apa3UTH
IPOXKAPIOBAHHSIM B TIOJIyM 1 CIIUPTIBKY;

» TI0 3aKiHUYCHHIO POOOTH 0OO0B'SI3KOBO:

® TIPUBECTH POOOYE MICIIE 1 MIKPOCKOIT Y BUXIHUNA CTaH;

e 00aTHAHHS 3/1aTH YEproBOMY Ta MprOpaTu podoye MicCIIE;

® BUMUTH PYKH, a IPU HEOOX1THOCTI 0OPOOUTH iX A€3UHDIKYIOUHM

PO3YHHOM.
3abopoHsieTbesi B y400Biii J1adopaTopii:

® BXOJUTH JI0 Ja00OpaTopii B TOJIOBHUX yOOpax Ta BEPXHLOMY OJI5131;

® 3HAXOJUTHCS B JabopaTopii 1 mparfroBaTi 0e3 xaarTa,

® [PUKMATHU 1KY,

® KJIACTU Ha poOOUl CTOJIM CTOPOHHI MpeAMETH (TOpTdeni, CyMKH,
TOJIOBHI yOOpH);

e 3aiiBe XOIIHHS, Pi3Ki PYXH, PO3MOBH, OCOOIHMBO TIi/1 Yac MOCIBY.
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1.3.2 Os3naiiomumuce 3 npuminieHnamu MiKkpoobionoziunoi nadopamopii, ix
oonaonannuam ma npusnavenuam (pucynku 1.3-1.7). YBaXHO BHBUHMBIIHM KOPOTKI
TEOPETHUYHI BIJIOMOCTI CKJIacTH Ta0uiko 1.2,

Pucynok 1.3 — MuifHa kiMHaTa (B Hilf pO3TaIllOBaHi eIEKTPOILTUTA, TUCTUIIATOP,
Ooiinep, mocyroMuiiHa Ta MpajbHa MAITMHHA).

Pucynok 1.4 — [IpumiteHHs 11 NpUroTyBaHHs cepeloBULI (TYT € €JIeKTPOILINTA,
XOJIONWJIbHUK, TEPe3u, MUIKa, MUIOU1 pO3UMHH, MA(H).
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Pucynok 1.5 — [lepenOokcHuk (OCHAICHH TepMOCTaTaMH Ha Pi3HY TeMIIepaTypy,
madamMu J1J1s1 CEPEIOBHIIL 1 CTEPUIIBHOTO OJIATY JIJIT pOOOTH B OOKCI,. CTaIllOHAPHUMHU
OaKTEpULIMIHUMU JJaMIIaMHi — CTEJIbOBUMH Ta HACTIHHUMHU ).

Pucynok 1.6 — bokc 1151 MikpoO6i10JI0TT9HOTO TTOCIBY (00O0B’SI3KOBO OCHAITICHHIA
OaKTEPUITMIHUMHU JIAMITAMH — CTEILOBUMH Ta HACTIHHUMHU. [IpodomiaroToBka
XapUYOBHX MPOAYKTIB MPOBOANUTHCSA B IEPEIOOKCHUKY, a CaM IOCiB B OOKCI).
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Pucynok 1.7 — JlaboparopHa kiMHaTta/

Tabmu 1.2 — OcHateHHS MiKpOO10JI0Ti9HOT TabopaTopii

[TpumimeHHs [TpuznaueHHs OO0magHaHHsg

JlaGopaTopHa KiMHaTa

bokc

[TepenGokcHUK

Muiina

[TpumitieHHs A1t IPUTOTYBAHHS CEPEIOBUIIL
Crepuizariiiina KiMHaTa

Bisapiii

1.3.3 Bueuumu cnocobu oesinghexuii npuminiernv mMikpooionoziunoi nadopamopii
ma 3anoenumu maonuyro 1.3.

Tabmuusg 1.3 — CnocoOu ae3iHdexii mpumMinieHb MikpoO10JI0Ti4HOT TabopaTopii

Je3indexiris: Crnoci0 ae3iHdexiii
MOBITPS
IMJUTOTH Ta CTIH
po0oU0i MoBEpXHi

PyK
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1.3.4 Buzomoseumu eamno-map.ieei npooKu 0isa npooipoxk ma Ko.o.

BatHo-mapnieBa mpoOka 3amo0irae 3a0pyJHEHHIO BMICTY MPOOIPKH, KOJIOH
aTMOC(EpHUMH  MIKpOOpraHi3MaMH, a TIOKUBHE CEPEOBHINE 3aXWINAE Bil
BucuxaHHs. [lopucTicTh NpoOKHM OAHOYACHO 3abe3rnedye Ta3000MiH KyJIbTypH 3
OTOUYYIOUMM cepeoBHIieM. BaTHO-MapiieBa mpoOka TOBUHHA OYTH JOCTAaTHBO ITyTIKa,
00 MpHU 3aCTOCYBaHHI BOHA HE CIUIIOIIYBaJIacs 1 MpoITycKaiga MOBITPS, 1 MiIHA,
o0 30epirana hopmy.

3 Batu GopmyroTh J0Bri By3bki cMmyxku (8-10 cm) (pucynok 1.8, 1.9). Kpai
CMYXKHU 3 OOKIB 3arMHAIOTh B PIBHY CMYTY IIUPUHOIO 4-5 cM (IOBXHHA MPOOKH) 1
BUTOTOBJISIFOTh BaJIMK, TOCTYTOBO YINUIBHIOWOTH. KOi¥M TOBIIMHA BajdMKy JOCSTHE
HEOOX1THOTO PO3Mipy (iaMeTpy MpoOipKu ab0 KOJIOH, SIKIIO MPOOKY BUTOTOBJISIOThH
JUIA KOJOW) 3aJIMIIOK BAaTHOI CMYXXKM BIAPUBAIOTh, NPOOKY 3aKpy4ylOTh MK
JIOJIOHSMU PYK, TOTIM OOTrOpTaroTh 3TOPHYTOIO BIBIYI Mapiero, KIHIIl Mapii
CKPyUYyIOTh B IICHTpI Ta OOB’SI3yIOTh HHTKOIO, 3aiiBe 0O0pi3al0Th HOXKHIISIMH.
[lepeBipsArOTh SIKICTh TPOOOK: TMOBHHEH OYTH «XJIOMOK» Y MOMEHT BIJIKpHUBaHHS
3aKpUTOi MPOOKOIO0 MPOOIpKH, MPOOKa MOBMHHA OYTH Oy)X€ TBep/a, KaMm’siHa Ha

JIOTHK.
a 5] B
Pucynok 1.8 — Etanu BUroToBIeHHs a — MPaBUJILHO BUTOTOBaHA BaTHO-
BaTHO-MapJIeBOi MapJieBa mpoOka
poOKU 0, B — MPOOKKM BUTOTOBaHI HEMPABIIILHO

Pucynok 1.9 — Batui mnpoOku
1.3.5 ITiocomoexa 0o cmepunizauii nocyody (pucynok 1.10).

[linroryBaTu A0 crepuiizanii npoOipku, MneTky, yamku [lerpi, konou.

BumuTi Ta BuUCymIeHI TPOOIPKKM 3aKpUBAIOTh MIATOTOBJICHHUMH BaTHO-
MapJIeBUMH MTPOOKamMH, 00'eTHYIOTH 10 15-20 mTyk, Ta 3aropTaroTh B martip.

VY BEpXHIO YaCTHMHY MINETKU BKJIAJAIOTh IIMATOYOK BaTH, SIKUM MOMEPEAUTH
MOTPAIUISTHHS. MaTepialy B pOT 1 3a0pyIHEHHs] PIIMHA MIKpOOaMy TOBITPSI MiJ| Yac
poOoTu. IlineTky miapHO 3aropTarOTh B MAIip, MOPBAHUN CMYXKaMU IIUPUHOIO 4-5
cM 1 goBxkuHOI0 50-70 cM. OOMOTYBaHHS MOYMHAIOTH 3 HMKHBOT YACTHHU MINETKH.
Ha mamnepi 000B’s13K0BO BKa3aTH 00'€M MITETOK.

Yamku [letpi cTrepuiizytoTb 0OropHyTMMHU B marip 1o 1-5 mryk.

BumuTi Ta BHCylIeHI KOJOM 3aKpHBalOTh MPUTOTOBAHMMH BaTHO-MapJIeBUMU
npoOKamH 1 3BepXy poOJIsTh KOBIMAYKH 3 IEPraMEHTHOTO Hamnepy.

Cknactu Tabnuito 1.4 yBaXHO BUBYMBILM KOPOTKI TEOPETUYHI BiJIOMOCTI.
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a — npoOipku 3BUUaiiHi; 6 — vamka [letpi; B — minerka [lacrepa;
I — rpagyioBaHi MINETKY; [, €, ) — mmaresni piraiscpkoro;
3, U — OAKTEPI0JIOTIUHI MeTIi

Pucynox 1.10 — [Tocyn mikpoGionoriyaoi mabopaTopii
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Tabmurs 1.4 — Metoau Ta peskuM TePMIYHOT CTeprITi3allii 00JaHaHHS IS
MIKpOO10JIOTTYHUX JTOCTIIHKEHb

OOmagHauHsg Meton Pexum
cTepuyi3aIii cTepuiizarii
t° Jac

Batni npo6xu

[Tocyn: minmeTku, KOaow,
npoOipku, yamku Ilerpi

[HCTpYyMEHTH: TIImaTen,
MIHIIETH, OaKTEeP10JIOTIUHI
TIETI1, TOJIKH, HOXKHIII

['ymoBi mpoOKH, MIPHUIT

1.3.6 Hasuumucv cmepunizyeamu 0aKmMepioniociuHy nemiio
HPONHCAPIOBAHHAM 6 NOJYM T CRUPMIGKU.

bakrepionoriuny mnera0 OepyTh Yy MpaBy pPyKy 1 B TOPHU3OHTAIILHOMY
MOJIO’KEHHI BHOCSTH 1i B HW)KHIO YAaCTHHY TOJYM'sSt COMPTIBKH, MOTIM NEPEBOISATH B
MOJIO’KEHHST OJIM3bKE 10 BEPTUKAIbHOrOo. HarpiBaroTh y BepxHI 4acTUHI MOIyM's
CIIOYATKY HUKHIO, a MOTIM BEPXHIO YacTUHY JipoTy. [IpoxkaprooTs 5-7 cek.

[leTnro peKOMEHIYETHCS TPUMATH Y TTOJIyM 1 AJIBHAKA Mailke BEPTUKAIIBHO,
1100 ApiT OyB PIBHOMIPHO po3MeueHuil Ha BcboMy npoTsi3i. [Ipu npoxaproBanHi Tpeda
nam’siTaTd, O HalBHILA TEMIIEpaTypa pO3BHUBAETHCS Yy BEpPXHIM Ta nepudepiitHux
YacTUHAX TMOJIyM s, TOMY HE CJIiJl OITyCKAaTH METII0 0€3MOCePEHBO 0 CIUPTIBKH.

1.3.7 O80100imu mexHikoro MiKpooio102iuH020 NOCIgY.

JIis BUAUIEHHS MIKPOOPTraHi3MiB 3 BHPOOHMYMX 1 MPUPOJAHHUX CYOCTpaTiB,
MIPUTOTYBAaHHSI KYJIBTYp 3 METOIO Tepenadl y BUPOOHHUITBO 1 T.M. y jabopaTopHiit
MIPAKTUIIl KOPUCTYIOTHCSI METOJIaMH TIOCIBY Ta TiepeciBy. [locieom, abo inokynayiero,
Ha3UBAETHCS BHECEHHSI MIKPOOHOTO MaTepialy B CTEPHJIbHE TMOXKHBHE CEPEIOBHIIIC.
llepecie — 1e TIEPEHECEHHsI BUPOIIEHOT HA IMOKUBHOMY CEPENIOBHUIII KYJIbTypH
MIKpOOPIaHi3MiB Ha IHIIE CTEpW/IbHE TMOXUBHE cepenoBumie. [lig vac mociBy
(mepeciBy) MIKpPOOPraHi3MiB MOTPIOHO JOTPUMYBATUCA TakKuUX MpaBui (PUCYHOK
1.11):

1. 3amanuTu cnupTiBKY a00 ra30BUi NaIbHUK.

2.V niBy pyKy B3SITH 1Bl POOIPKHU: OJIHY — 31 CTEPUIIBHUM CEPEIOBUILIEM, 1HITY
(bmmxay 0 cebe) — 3 KyJbTypOlo, sIKI TPUMAIOTh y HAXWJICHOMY TOJIOKEHHI.
Benukum 1 BKa3iBHUM TAJBIIMUA TIPABOI PYKH TPUMATH OAKTEPIOJIOTIUHY TETIIIO,
MPOCTEPUITI30BAHY Y MOIYM'T MagbHUKA.

3. He Bunyckatouu netsi, 3 000X MpoOIpOK BUMHATH BaTHI MPOOKH MI3HHIIEM 1
0e31MEHHUM TAJIbIIEM MPaBO1 PYKH, TPUTUCHYTH iX JI0 IOJIOHI 1 TPUMAIOTh TaK T
4ac HACTYMHHUX MaHImyssaid. Oonanmutu Kpai mpoOipoK, CTeXKadyd 3a THM, 1100
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POOKHU HE TOPKAIUCS CTOPOHHIX TPEIMETIB.

4. TleTnto BBeCTH y NMPOOIPKY 3 KYJIBTYpOIO, SIKYy TepeciBaoTb. O0epexkHo, He
TOPKAIOYKMCh CTIHOK, BiIOpaTH Kparullo PIaKoi KyJbTypu. Y pa3l MPOBEICHHS
nepeciBaHHs 13 WIUIBHOTO CEpeOBHUINA Il OXOJOJKEHHS MEeTIl CHOoYaTKy
JOTOPKHYTHUCS HEIO IO MOBEPXHI CEPEelOBUINA, /16 HEMAE KYJIbTYPH, MICIS YOTO
B35ITH HEBEJIMKY KUIBKICTh MIKpOOHOT Ol0oMacH.

5.He Topkarouuck CTIHOK MpOOIPKH, IETIIO 3 MIKpOOpTraHi3MaMH BBECTH Y 1HIITY
MPOOIpKy ¥ CIIOJIOCHYTH Yy CTEPUIBHOMY PIIKOMY CepefoBHUII. Y pa3i BHECCHHS
KIIITHH, B3STHX IMETJICI0 31 IUIBHOTO CEpeOBUIIA, MaTepial PEeTeNIbHO PO3TEPTH
0 CTIHIII TPOOIPKH 1 BEPXHBOMY Kpar0 PiIKOTO CEPEIOBUINA, BECh YaC 3MUBAIOYH
Horo cepenoBuieM. SIKIIO TPOBOMATH TMEPECIBaHHS HA MIUIBHE TOXXKHBHE
cepeoBUIIe (CKOIICHUH IMap arapu30BaHOTO CEPEIOBHUINA), METII0 3 KIITHHAMA
MIKpOOPIraHi3MiB OIYCKAalOTh 1O JHa MNpPOOIPKH, JI€ CKYNUyeThCS HEBEIUKA
KUIBKICTh KOHJIGHCAIIMHOT BOJU. 3JIeTKa TOPKAIOUUCh METJICI0 TOBEPXHI KOCSKa,
ajie He PyHHYIOYHM HOTr0, TPOBOSTE 3UT3aronoiOHUHN IITPUX.

6.[1etmro BUitHATH, 0OMANUTH Kpai MpoOIpOK 1 BHYTPIIIHI KIHIII TPOOOK, MiCIs
4oro mpoOipKu 3aKpUTH. SIKIO KiHEllb BaTHOI MPOOKH 3arOpHUThCS, TO HE CJIIJI
KMaTH OpoOKy. [i moTpi6HO MBUAKO BBECTH B MPOOIPKY, Je BaTa caMa MOTyXHe.
Hi B sxomMy pa3i HE MOXHa JIyTH Ha MpPOOKY, sSIKa TOPUTh, TaK SK 1€ TIIbKU
MOCWJIUTh TOPiHHA. SIKIIIO B MOMEHT IEpeciBy BaTsHA MpOOKa BIaJie HA CTLT abo
Ha MJIOTY, TO HE CJIiJ 3HOBY BCTaBIATHU 1i B MpoOipKy. IloTpiOHO B3ATH HOBY
CTEpWIbHY MPOOKY 1 IOYATH BCIO OIEPALliI0 3aHOBO.

7.IleTmto 3HOBY MPOKAPUTH Y MOIYM'i TATbHUKA.

¢ T
= T
ar (

1 — oOkaproBaHHs NeTI; 2 — 00XkaproBaHHA KpaiB MpoOipok; 3 — Habip
KyJbTYpH; 4 — TIOCIB KYJIbTYPH; 5 — 003KaproBaHHA KpaiB MPoOIpoK; 6 —
o0>kaproBaHHs TIETIi

Pucynok 1.11 —. IlepeciB KyAbTypH MIKpOOpPTraHi3My
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Ha mnpoOipii 3a3HaunTH Ha3By KyJbTypd 1 AaTy MOCIBY (MiAMHC 3pOOUTH
YOPHWJIOM a00 OJIBIIEM MO CKIy). 3acisiHi MPOOIPKKM BMICTUTH y TEPMOCTAT s
BUPOIIYBAaHHS MTPH ONTUMANIBbHIN JUIS IbOTO BUAY KYJIBTYpH TEMIIEPATYPi.

Onucani npuiioMH CiiJi BAKOHYBATH O MOJIyM'sl TAJIbHUKA JIJIS 3al00IraHHS
3a0pyIHEHHIO KYJBTYp CTOPOHHIMHU MiKpoopraHizaMamu. He MokHa poOMTH pPi3KUX
PYXiB, XOJIUTH TOIIO OiJisl TOTO, XTO MPAIIOE 3 YUCTOI KYJIbTYPOI, OCKIJIBKH PyX
TIOBITPSI MOCHITIOE HEOE3MEeKy BUITaKOBOTO 3apaKCHHS KYJIBTypHU Ta CEpPEIOBHIIA.
[lepeciBatu MikpoOpraHi3Mu Kpaiie B CTEpHIBHOMY OOKCI.

3aséoannsa 1. B3atu npobipku 3 TUCTHIHOBAHOIO BOJOI0 Ta OAKTEPIOJIIOTIYHY
NeTNII0 1, IMITYIOUM TIEPECiB y piAKEe CepeloBHINE, MPOpPOOIThH OMUCaHI Omeparii
MOCIBY, TOKA HE OBOJIOJIIETE TTPABUIIHBHOIO TEXHIKOIO TOCiBY. [ToTiM B3siTH TIPOOIPKY 3
JUCTUJIBOBAHOIO BOJIOKO 1 MPOOIPKY 13 CKOLIEHUM IIIJIBHUM MOKHUBHUM CEPEIOBUILIEM
Ta IMITYBaTH MOCIB HA LIUTHHE MOKUBHE CEPEIOBUIIIE.

llocis 'y pioke cepedoguwje MOXHa POOUTH TETICI0O ab0 MIMETKO
(mactepiBchkoro abo TpaayioBaHow). [ 1poro minmeTky 3a BEpXHiM KiHEelb
BUIMalOTh 3 Mamepy abo IeHala, B SIKHX BOHA CTEpUIIi3yBaiach, 1 BBOISTH B
mpoOipKy abo KoJIOy 3 KyJbTYpPOIO , AOTPUMYIOUHCH 00epexHOCTi. CTepuiibHOIO
MIMETKOI BIAOMPAIOTH 13 TPOOIpKU MIKpoOioyioriunuii Marepian. Binbupatu piaky
KyJbTYpy MINETKOK MOHA 3a JOMOMOI'0I0 rymMoBoi rpyiri. [lepeHocsaTs BiaiOpaHuii
Marepian y iHmy npoOipky. Bcei omepanii BUKOHYIOTH OIS MOJyM’sl CHOUPTIBKH,
JOTPUMYIOUUCH TPAaBUJ CTEPUIBHOCTI. BHKOpuCTaHy TINETKY CJ1J HEraiHo
MEPEHECTH B AE31H(PIKYIOUMN pO3UuH, HaNnpuKiIaa 3-5% BoIHUN po3uuH (eHory ado
2% pOo34YuH XJIOpaMiHY.

[TociB Ha winvui cepedosuwa y wawxy Ilempi. T1ociBu MeTICI0 HA MILUTEHOMY
CEepPEIOBUII POOJIATh 3MUI3aronoAiOHUM INTPUXOM, BUIBHO KOB3aKOYH IIETIICHO TIO
MOBEPXHI MIIJILHOTO CEpEeJOBHUINA BiJ OAHOTO Kparo yamku Iletpi mo iHIIOTO
(pucynok 1.12); ab0 mpsSIMOIO PHCKOIO, IS I[LOTO IMETICI0 HMPOBOIATEH MPIMY JIiHIO
3HU3Y JIOTOPH MOCEPEANH] IMOBEPXHI MOKUBHOIO CEPEIOBHUINA, a00 CYIUIBHUM I1OCI-
BOM, PO3THpAIOYM Marepial oOepekKHUMHU KPYrOBUMH pyXaMH IO BCiii MOBEpXHIi
cepenoBuia (pucyHok 13).

Pucynox 1.12 — ITociBu neTsniero Ha MUTHOMY CEPEIOBHII POOIISATEH 3UT3aromnoi0HUM
ITPUXOM (METO]T BUCHAXIIUBOIO IITPUXA)
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Pucynok 1.13 — Cy1inbHuii ociB minareneM {puraibcbkoro

ITociB y vamku [letpi poOasTh y Takuii criocio:

1. V niBy pyky OepyTb mpoOipKy 3 MIKpOOIOJIOTTYHUM MaTepiajioM y IpaBy
poXKapeHy OaKTepioJOTIYHy METIIIO.

2. Slk omumcaHo BWIIE TETJICI0 3 TMPOOIPKH HAOMPAOTh MIKPOOIOIOTTYHY
KYJIBTYpY, IPOOIPKY 3aKPHUBaIOTh MPOOKOIO 1 CTABIISATH Y IITATUB.

3. JliBoto pykoro 6epyTh yamky [leTpi, BETUKUM 1 BKa31BHUM MaJbISIMH TPOXHU
BIJIKpUBAIOTh KPUILKY 1 POOJISITH METIIEIO MOCIB Y BUTJISAAI IITPUXA.

4. Tletto 3HOBY ITPOXKAPIOIOTh Y MOJIYM i MAJIbHUKA 1 KJIaJAyTh Ha MicCII€.
Bci onepanii mpoBosATh 0115 OJIyM’ sl CHUPTIBKHU.

SAxmo Tpeba 3poOUTH CYLUIBHHUI TMOCIB, TO KyJbTypy B 4YamKy lleTpi BHOCATH
MeTJe0, MOTIM ii NpPOoXKaprITh 1 MOBEPTAIOTh HA Micle, OepyTh IINareib
JpurajibCbKOro 1 po3THPAIOTh KYyJIbTYpy IO MOBEPXHI LIUIBHOIO CEpEeAOBUIIA B
gamm. [Ipy npomMy yamky TpuMaroTh y JBIH pyll TPOXH MIAHSABIIN KPHUIIKY
BEJIMKHUM 1 BKa31BHUM MaJbISIMH.

3aeoanna 2. Bzstu yamky llerpi, OaxkTepioioriyHy NETNIIO, IINATEIh
JpuraabChKoro 1, iMITyIOUM TOCIB Ha IIUJIBHE CEPEOBHUIIE, MPOPOOITH OMUCaHI
orepailii MOCiBy HMITPUXOM Ta CYILLJILHOIO MOCIBY, TOKK HE OBOJIOAIETE MPABUILHOIO
TEXHIKOIO TIOCIBY.

Y CTOBNYMK  arapu30oBaHOTO  CEpPEAOBMINA  TOCIB  pOOJATH  YKOJIOM
0aKTepioJIOTriuHO0 roJIKor (prcyHOK 1.14).

Pucynok 1.14 —TlociB ykonom

3acisHi 1 mignucani npoOipku, kondu ado vamku [lerpi craBnaTh y TepMocTar
JUTSI BUPOLTYBaHHSI.
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3poOUTH BUCHOBOK, 110 SIBJISIE COOOI0 CydacHa MiKpoOiojoriyHa jjadopartopist Ta
B YOMY TIOJISITA€ TOJIOBHA YMOBA MIKPOOI1OJIOTTYHUX JOCIIKEHb.

1.4 BucHoBok: CyyacHa MiKpoOioJoriuHa 1aboparopis ... I 0JJ0BHOIO YMOBOIO
MIKpPOOI0JIOTTYHHUX JIOCHTIJIKEHb €. . ., SIKa JOCATAETHCA. . .

KonTponbHi muTaHHst
1. HasBiTh OCHOBHI Ta JIOMIOMDKHI MPUMIITICHHS MIKPOOIOJIOTTIHOT JTab0OpaTopii.
[pr3HaueHHs nepeIOOKCHUKY, OOKCY, MUIHOI, aBTOKJIABHOI KIMHATH MIKPOOIOIOTTYHOI
Jabopartopii.
[pr3HaYeHHs cTeprTizartii.
HasBiTh OCHOBHI CIOCOOM TEPMIUHOI CTEpHITI3AL]i.
OcHOBHI CIIOCOOH XOJIOHOI CTEPHITI3ALILI.
SIkvX BUMOT MTOBHHEH JIOTPUMYBATHCH TIEPCOHATT CTIEIIIATLHOI MIKPOOIOJIOTTYHOT
maboparopii?
7. TlpaBuiia MoBEeIHKY CTY/IEHTIB B y4OOBIH JIabopaTopii.
8. Sk nmpaBWILHO BUTOTOBUTH BaTHO-MAapIIEBY MPOOKY?
9. Sk miaroTyBaTH 10 CTEpHITI3aLlil MPOOIPKH, TIETKH, Jariku [ lerpi?
10. SIx crepri3yroTh OaKTepIONIOTTUHI METIT HA CIUPTIBIT?

N

SR

JTabopatopHa pob6ota Ne 2

Metoaun MikpockonmivyHoro gociikenus. Mopgoaoriss Mikpoopranizmis Ta
PO3IJIA IX Y KUBOMY Ta (PIKCOBAHOMY CTaHAX

2.1 Mera: BuBUMTH OYyJOBYy Ta HABUYMTHUCH MPAILOBATH 3 HAUIPOCTIIION
MOJEIITI0 010JIOTIYHOTO MiKpockomy. HaBuuTHCh roTyBaTH >KHMBI Ta (PiKCOBaHI
npenapatu s BUBYEHHS MOp(QOJorii MIKpOOpTraHi3MiB, HABYUTHCh MPOCTUM
Meronam ¢apOyBaHHs (ikcoBaHUX mpemnapaTiB. O3HAHOMHUTHCH Ta PO3TISHYTH
OCHOBHI1 ()OpMH MIKPOOPTaHI3MIB.

2.2 KopoTki TeopeTuuHi BizomocTi

BuBuennss mopdosorii Ta Oyq0BM KJIITHH MIKPOOPTaHI3MIB, PO3MIP SKHUX
BU3HAYAETHCS 37e01IbIoro Mikpomerpom (1 mxm = 0,001 MM), MOXKITMBE JUIIIE 3
JIOTIOMOTOI0 MIKPOCKOTIB, sIKi 3a0€3Meuyr0Th 30UIbIICHHS JOCIIKYBaHUX 00'€KTIB
y COTHI (CBITJIOBI MIKPOCKOIIH), AECSATKUA 1 HaBITh COTHI THUCAY pa3iB (€JIEKTPOHHI
Mikpockonu). Mikpockon (Big rp. MiCros — manuii, SCOPEO — AMBIIFOCH) — ONTHYHUI
MpUIIAJL, U0 J1a€ MOXKIIUBICTh OTPUMATH 301IbIIIEHE 300paXKEHHS IPIOHUX MPEIMETIB
Ta ix geTayie. ¥ MikpoO10J0rii MIKPOCKOIT BUKOPUCTOBYIOTH ISl BUBUEHHSI )KUBUX 1
BOMTHX MIKpPOOpPraHi3miB (3a0apBiieHHX 1 He3a0apBieHux). Halinmommupenimi Moaeni
010JIOTTYHHUX MIKPOCKOIIIB, SIK1 TOTIOMararoTh JOCHIKYBATH 00'€KTHU y MPOXITHOMY
CBITJII: MHKpPOCKON OuoOjoruueckuii uccienoarensckuii  (MBU), wmikpockorn
Oiomnoriunuii podounii (MBP), «Mikpomeny, «biomam» Ta iH.

bionoriunuii  mikpockon (pucyHok 2.1) cCKIaga€eTbcsi 3 JBOX YaCTUH —
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MeXaHI4YHOi Ta ONTHYHOI. MexaHiuHa YacTHHA MIKPOCKOIIA Ma€ IITaTUB, IPEIMETHUN
CTOJIUK, TYyOyC 3 PEBOJIbBEPHOIO T'OJIOBKOIO, MAaKpO- 1 MIKPOMETPUYHHUIA T'BUHTH.
Hwxns dactuHa mratuBa € omnopor Mikpockona 1, BepxHsa (y dopmi ayru)
TyOycoTpumaueM 6. Y BepXHiil yacTHHI TyOycOoTprMaya MICTUThCS PEBOJIbBED 9, 110
00epTa€eThCS HABKOJO CBOEI BiCl. Y TPU-YOTUPU OTBOPU HWKHBOI IJIACTUHU
peBosibBepa BrBUHUYIOThCA 00'ekTHBU 10. OOepTaHHIM MJIACTUHU PEBOJIbBEpa OY/Ib-
SKUA O00'€KTHB MOJKHA TIIJBECTH IMijJ TyOyc, IIEHTpyBaHHS OO'€eKTHBa IO OCI
MIKPOCKOIa TOYHO (PIKCYeETbCSA MPYXKUHOIO. PeBoibBEp Mae THI3MO ISl KPIMJICHHS
MOXMUJIOTO YU BepTUKaIbHOTO TyOyca 8. [loxunmii Ty0yc MOKHA TOBEPHYTH HABKOJIO
BEPTHUKAIBHOI Bicl B Oy/ib-SIKE€ 3pY4HE IMOJIOKCHHS 1 3aKPIMUTH TBUHTOM. Y HIDKHIN
HOro 4acTUHI PO3MIILYEThCA MPU3Ma, SKa 3aJOMITIOE ONTUYHY BICh MIKPOCKOIA i
KyToM 45° 1m0 TOpU30HTAIBHOI TUIONTMHU. Y BEpXHIN KiHEIbh TyOyca BKJIaIalOThCS
3MiHHI OKyJsipu /. TyOycoTpumau pa3oMm 3 TyOycOM MOKHA MEpEMIUIyBaTH IO
BepTHKani Ha 50 MM 3a 1OOMOIOI0 MEXaH13My, 3MOHTOBAaHOTO B OCHOBI IITaTUBY 1.
MexaHi3M IpUBOJATH Y JIiF0 00€PTaHHAM MaKpPOMETPUYHOTO 3 1 MIKPOMETPUYHOTO 2
I'BUHTIB. MakpOMeTpHUYHUN TBUHT BUKOPUCTOBYIOTH ISl IIBUAKOTO MEPEMIIIEHHS
TyOyca B o0uaBa Ooku (Bropy 1 BHM3) IO ONTHYHIM BICl MIKpockoma 1 s
MOYAaTKOBOTO TpyoOoro HameAeHHs Ha Qokyc. OmuH #oro oOepT BiAMOBIIAE
JTHIAHOMY MEepeMIIIeHHIO TyOyca Ha 1 mwm.

MikpoMeTpu4yHU TBUHT NpHU3HAYEHUH i TOHKOro (okycyBaHHs. [loBHuit
o0epT MikpoMeTpuyHOro rBuHTa mepeminrye TyOyc Ha 0,1 mm. bapaban rBunta
posainenuit Ha 50 moaiNoK, KOKHA 3 HUX BIANOBiNae nepemimenHio Tyoyca Ha 0,002
MM (TOOTO 2 MKM). MIKpOMETPUYHMI TBUHT IyXKE€ KPUXKHH, TOMy 3 HUM CIHiJ
MOBOAMUTHUCS Jyke oOepexHo. [Ipu oOepTaHHl TBUHTA 3a TOJMHHUKOBOIO CTPLIKOIO
TyOycoTpuMau MIKpOCKOIa (pa3oM 3 OKYJSApOM 1 00'€KTUBaMH) OMYyCKAETHCA, TPOTU
TOJIMHHUKOBOI CTPUIKHM — MiAHIMA€ETHCS.

[IpeameTHHI CTONMK S5 MIKPOCKOMA Ma€ KPYIIIy YW NPSIMOKYTHY (GopMmy, B
HOTO IIEHTp1 € OTBIp JIsi TPOXOJ/KEHHS MPOMEHIB, SIKI OCBITIIIOIOTH IIpernapar.
Ctonuk MOXXHa TEpEeMIIyBaTH B TOPU3OHTAIBHINA IUIONIMHI 3a JOMOMOTOK0 JIBOX
IBUHTIB 4, po3MilIeHUX MpaBopyd 1 jdiBopyd. CTONMK Mae naBa 3aTUCKadl st
3aKpituieHHs mpemapary. [lig mpeaMeTHHM CTONMKOM Ha INTAaTHBI 3aKPITUIEHO
KPOHIITEHH KoHAeHcopa 11, mo mepemimyeThesi y Mexax 20 MM 3a JTOIOMOTOIO
CHeIiaJbHOTO TBUHTA.

OnTryHa YacTWHA MIKPOCKOMA CKIIAJAEThCsl 3 OCBITJIIOBAIBHOTO amapara,
00'ekTHBIB 1 OKyJsApiB. OCBITIIOBAJIBHUNM amapar MICTUTBCS TiJ NPEIMETHUM
cTtomkoM. Bin cknamaerbest 3 13epkana 12 1 konaencopa 11 3 giadpparmoro.

J3epkano 3adikcoBaHe Ha OCHOBI IITaTMBA, Ma€ JBa OOKU (YBITHYTHUH 1
MJIOCKUIM) 1 BUKOPUCTOBYETHCS MJIsi CHOPsIMyBaHHS IPOMEHIB CBITJIa Ha Ipenapar.
VYBirnyTe azepkaio 30Mpae 1 KOHLIEHTPYE B TUIOUIMHI Ipenapary My4yoK rnapajiebHUX
MPOMEHIB, M0 HWAYTh BIJ JpKepela CBITJIA; TpH JACHHOMY CBITJII 3a3BUYait
BUKOPHUCTOBYIOTh TNIOCKUHN 01K A3epKaa.

Konpaencop, 3akpimieHuil Haja J3epKajoM, CKIAAA€ThCs 3 ABOX JIIH3: BEPXHBOI
— IUIOCKO-OMYKJIOi, HM)KHBOI — ABOOMYKJIOI. [lmockuil Oik BEepXHBOI JIH3U MOXKeE
OyTH MIAHATHI Tak, MO BIJICTaHH MDK KOHJEHCOPOM 1 MPEAMETHUM CTOJHKOM
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Mmikpockona nopiBHioBatuMe 0,1 mMm. KonaeHcop mnpusHaueHuid [jisi 30MpaHHs
napajeiabHUX MPOMEHIB, 110 WAYTh BIJ JKepelia CBITIA 1 BIIOMBAIOTLCS A3EPKaIoM,
B OJHIA Toumi — (okyci, sika mMae OyTH B IUIOIMIMHI Tpemapary. 3abapBieHi
MIKPOOPTaHI3MH JTOCHIKYIOTh 3 MIAHATHUM Yropy KOHIEHCOPOM, JOCSATalouu Y
Takuil Ccrocid MOBHOTO OCBITIIEHHA mpemnapary. HeszabapBiieHi MiKpoopraHizmMu
pO3IIIAIaI0OTh 3 ONYIIEHUM KOHJEHCOPOM: TIOJIE 30pY 3aT€MHIOEThCS, KYT
3aJIOMJICHHS CBITJIOBOTO TIPOMEHS Y CEPEIOBHUILI Ta MIKPOCKOIIYHOMY O0'€KTI HE €
OJIHAKOBHM 1 KIIITHHH CTalOTh BUIUMHMH.

=

1 — ocHoBa mTaTHBA; 2, 3 — BIAMOBIIHO MAKPOMETPUYHUN 1 MIKPOMETPUIHHIMA
TBUHTH; 4 — TBUHTH ISl TIEPEMIIIICHHSI PEAMETHOTO CTOJIMKA; 5 — MPEAMETHUN
CTONIMK; 6 — TyOycoTpumad; 7 — okyjsip; 8 — Tyoyc; 9 — peBoabBep; 10 — 00'exTus;
11 — xoHneHcop; 12 — a3epkaino

Pucynok 2.1 — Bioyroriuamii - Mikpockorr MBP-1

[lin KOHIEHCOPOM MICTAThCS Ipuc-AiadparMa 1 BIAKHIHA OMpaBa s
cBitnodinbTpa. Ipuc-giadhparma noTpiOHa /71 3aTpUMaHHS 3aliBUX MMPOMEHIB CBITIa
1 CKJIQIa€ThCS 13 CTAJIEBUX MENIOCTKIB, 11 OTBIp MOXKHA PO3MIUPUTH a00 3BY3UTH 32
J0TIOMOror0  Baxkens. bymoBa ipuc-miadparMu  Haraaye 3IHULIO OKa. SIKIIO
BUKOPUCTOBYIOTh 3a0apBiieHi Tmpemapatd ab0 po3cisHe CBITJIO, niadparmy
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PO3IIKPIOIOTh, a y pa3l po3risAaHHs He3a0apBICHUX MpPEnapaTiB Ta MpHU SICKPABOMY
OCBITJICHHI 11 3BY)KYIOTh 1 OJIIMIIYIOTh KOHTPACTHICTb.

O06'extuB 10 ckmagaeThes 3 cUCTEMH IUTI(OBAHUX JIIH3, CKJIGEHUX KaHAJChbKUM
OaJib3aMOM 1 BMIIIEHUX Yy MeTaneBy omnpaBy. OJHE 3 MO3HAYEHb, SKI € HA OIpaBi,
BIZTIOBia€ CTYIICHIO BIACHOTO 30inbmieHHs 00'extuBa — 8%, 40™ 1 90™ pasis. Pobouoro
J1H3010 00'€KTHBA € MepeHs — PpoHTaIbHa. 30UTbIIEHHS 00'€KTHUBA 3aJIeKUTh Bl 11
(hoKyCHOI BiJICTaHi, 1 0Te, BiJ KpuBu3HU. [1{0 OiibIia KpUBU3HA JIIH3HM, TO KOPOTIIIA
doxycHa BiacTtanb 1 Ounblie 30uUIbIIeHHS 00'ekTHBa. L0 0OCTaBUHY MOTPiIOHO
BpPaxOBYBATH y MPAKTUUYHINA poOOTI: 10 OUTBITIE 301IBIIICHHS Ja€ 00'€KTUB, TO HUKYEC
CJIil OIIyCKaTH MOro HaJ| IUIOLIMHOO Ipenapary; o MeHIIe 301IbIIeHHs 00'€KTHBA,
TO BHIIE HOTO MMOJOXKEHHs (pH 301IbMIeHH] 8" BiZCTaHb BiJ (POHTANBHOIL JIIH3U 10
MOKPUBHOTO CKJIa IOPIBHIOE 18,2 MMm).

[Hmn miH3M oO'ektBa (X Moxe Oyrtu 10 1 Oulblue) po3MilleHi BUIIE, SIK
¢poHTanbHa. BoHM MaroTh pi3HY KpUBU3HY IMOBEPXHI 1 BUTOTOBIIEHI 31 CTEKOJ 3
PI3HUMH ONTHYHUMM BJIACTUBOCTSAMHU. LI JIIH3M HA3WBAIOTHCS KOPEKIIWHUMHU 1
MIpU3HaYEeH1 HE JJI 30UIbIIEHHS, a 11 OTPUMAHHSI YITKIIIOr0 300pakeHHS.

Kpim BiiacHOrO 301IBIIIEHHS, HA METAJEBid oOmpaBi O0'€KTHUBIB 3a3HA4eHi ii
yucnosi aneprypu (0,20; 0,65; 1,25).

Uwucnosa anepTypa BU3HAYAETHCS JOOYTKOM CUHYCA IMOJOBUHU KyTa , MiJ IKUM
CBITJIO MOK€ MOTPANUTH B 00'€KTHUB, HA MOKAa3HUK 3aJOMJICHHS CEepelloBUIIA N, sKe
MEXYE 3 JIIH3010.

YucnoBy anepTypy MOKHA MIJBUILUTH, SKII0O MK (PPOHTAIBHOIO JIH30I0 Ta
00'€eKTOM BMICTUTH KpaIuliO PiIMHY, MTOKA3HUK 3aJJOMJICHHS SIKOi OyJie OUIbIINM, HIXK
MOKa3HUK 3aJioMmyieHHs ToBiTps (N = 1). Hampuknan, skmo kparmo Boau (m = 1,3),
rminepuny (N = 1,4) abo kexapoBoi omii (N = 1,515) HaOnu3uTH A0 TMOKa3HUKA
3ajioMJieHHs ckia (N =1,52), mpoMeHi, TPOXOASYM uepe3 CepeioBUIla MPUOTU3HO
OJIHAKOBOI T'yCTHHHU, HE 3aJOMJIIOIOTHCA, 30inbmyerhes Sin U, sikuii craHoBuTh <1,
YUM JIOCATAETHCS Kpalle OCBITICHHS pO3MISIHYTOro o0'ekta. Taki, 00'€KTUBU
Ha3WBaIOTh IMEPCIUHUMU.

VY 610JI0TTYHOMY MIKPOCKOIT 3aCTOCOBYIOTHCS JIBA THUIHU OO'€KTUBIB: CyXi Ta
iMepciiini. ImepciitHi BiIpi3HIIOTHCA Bl CyXMX 30BHI — Ha 1X OIpaBl € YOpHA KPyroBa
Hapizka. Kpim Toro, Ha Hiif BurpasiiioBane noznadeHHusi: MI — macmisina imepcist. ITig
gac pobotu 3 cyxumu oO0'ektuBamm (8° i 40%) MK (POHTAIBHOIO JHH30H0 1
IpErnapaToM MICTHThCS TOBITPSHUM MpoImapok: iMepciiauii  06'ektuB  (90%)
3aHYPIOIOTh y KpaIUIIO OJii, SIKy HAHOCSATh Ha TMOKpUBHE CKjo. Poborta 3 Takum
00'eKTMBOM BHUMAarae 0O0EpeX)HOCTI uepe3 Ayxke KOPOTKY (OKYCHY BiACTaHb HOro
(bpOoHTATBHOT JTIH3H.

Okynsip 7 (muB. pucyHOk 2.1) Mae aBi JiH3HM: OYHY (BEpXHIO) 1 30MpabHY
(amkHI0). OKyIsIpH MarOTh BiacHe 30imbiieHss B 57, 77, 10%, 127, 15% i 20" pasis, sike
MO3HAYEHO Ha iXHI{ OmpaBi.

3aranpHe 30UTBIIEHHS MIKPOCKOINA BH3HAYAETHCS JOOYTKOM 301IBIICHHS
00'ekTHBa Ha 301IbLICHHS OKYJsipa. OTXKe, 3aCTOCOBYIOUHM Pi3HI KOMOIHAIT OKYJISpIB
1 00'€KTHBIB, MOXHA 30UTBIINTH AOCIII)KYyBaH1 00'€KTH B CBITJIOBOMY MIKPOCKOMI Y
42 (6 x7)—1350 (90 x 15) pasis.
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YiTKICTh OTPUMAHOTO 300pa)KE€HHS BU3HAYAETHCS PO3AUIBHOIO 3AaTHICTIO
MIKPOCKOTA, TIiJT SIKOK PO3yMiIOTh MIHIMAJIbHY BIJICTaHb MIX JBOMa TOYKaMHU
(1BOMA MITpHXaMH), KOJIM BOHU HE 3JIMBAIOTHCS B OJHY TOUKy (niHI0). [llo Oinbiie
PO3/IJIbHA 3aTHICTh MIKPOCKOIIA, TO MEHIIIOT0 PO3MIpy 00'€KT MOYKHA MOOAYHUTH.

PoznainbpHa 3m1aTHICTE HE030poeHOTO OKa cTaHOBUTH 200 MkM, ToOTO 0,2 MM.
30UTBIIUTH PO3AUIbHY 3aTHICTh MIKPOCKOIIA MOXHA Y J[Ba CIIOCOOM: OCBITJIIOIOUYHU
00'ekT 1e O1JbII KOPOTKOXBWJIHOBUMHU IPOMEHSIMH CBITJIA, HaIPHUKIIA]
ynbTpadioseroBuMu, abo 30UIBIIYyIOYM amepTypy OO0'€eKTMBa 1 KOHJIEHCOpA.
Aneptypa 00'ekTHBa 30UIBIIYETHCS MPH HOTo iMepcii Kpaiie B KeIpoBid oii.
AnepTypy KOHAEHCOpa MOKHA TakoX 30UIpIIKTH A0 1,2, BMimyroun iMepciiiHy
OJII0 MK BEPXHBOIO JIIH30I0 KOHICHCOpa 1 HIKHBOIO MOBEPXHEI0 MPEIMETHOTO
CKJIA.

OcsiTimoBau — HEBIJI'€MHAa YacTHUHAa MIKpockona. Y 0araThOX Cy4YacHUX
MIKPOCKOIIaX OCBITJIIOBAJIbHUM amapar pa3oM 3 JKEpEJIOM CBITJIAa BMOHTOBaHHUM B
OCHOBY MIKPOCKOIIA. Y MIKPOCKOIIIB 1HIIUX CUCTEM TAKOT'O MPUCTPOIO HEMAE, TOMY B
TaKOMY pa3l 3aCTOCOBYIOTh CIEIlialibH1 OCBITIIOBAYI.

IIpaBuia podoTH 3 MiKpOCKOIIOM

[1ix yac KOpUCTyBaHHS MIKPOCKOIIOM HEOOXITHO TOTPUMYBATHUCS TaKUX TIPABHUII:

1. OGepiratu MIKpOCKON BijJ MUY, BOJSHHUX MapiB, JETKUX XIMIYHUX PEUOBHH,
BHCOKOI TeMIlepaTypH, 30epiratv Horo y QpyTiisapi ado MmiJi CKIITHUM KOBIAKOM.

2. He 3anmmmiati MiKpOCKON Ha COHIN, OiJS 3amajieHOTO MajbHUKA, OCKIJIBKA
MOY€ PO3IJIABUTHCS KaHAJAChKUI Oalib3aM, 110 CKJICIOE JIIH3U B 00'€KTHBAX.

3. lna mepeHeceHHs MIKPOCKON TOTpiOHO OpaTu Jume 3a  pPydKy
(TyOycoTpumay) 1 TpuMaTd HOro mpsiMo Iepej; co00r0, HE HAaXWIAIYHW 1 He
OITYCKarO4H JIOHU3Y, OCKIJIBKH P ITbOMY OKYJISIp MOXE BHUITACTH 3 TyOyca.

4. Tlepen moyaTKoM pOOOTH OYMCTUTH BiJl MUY MEXaHIYHY i ONTUYHY YACTUHU
MIKpOCKOIIa M'SIKOI0 CyXOI0 TaHdipkoro. He TopkaTtucs manmpusgmu JIiH3
o0'ekTrBa Ta OoKyispa. OO'€KTUBU OYHUIIATH JIMIIE 13 30BHIIIHHOTO OOKY, HE
MOXHa X PO3rBUHYYBATHU 1 po30upaTu. 3a0pyaHeH! 00'€KTUBU YUCTHUTH Y
crnieriaabHuX MaicTepHsx. [1ui 3 miH3 oKyIspa Kpailie BUTUPATH CIEIlaTbHUM
IIEH3JIMKOM, a IOTIM 3MOYE€HOI0 B O€H3MHI TKAaHUHOIO.

5. OOepexHO CTaBUTHCS 10 MIKPOMETPUYHOTO TBHMHTa — HE 00epTaTh Horo
MOBHICTIO.

6. OOepexxHO mpaloBaTh 3 IMEPCIiHUM OO0'€KTUBOM: Ha KOPOTKiM (POKYCHIit
BiJICTaHI MOYKHA PO3YaBUTH MOKPUBHE CKJIO Mperapary, o MOKEe IMPHU3BECTH
710 TIOSIBY TIOAPSITTUH HA JIIH31 Ta 3MIIIEHHS CUCTEMHU JI1H3 B 00'€KTHUBI.

7. Tlicns 3akiHUYeHHS POOOTH MIHIATH TyOyC 1 3aiKCyBaTH 00'€KTUB Yy 3pyUIHOMY
MOJIOKEHH1, TICIS Y0ro 00EpeKHO MPOTEPTH (PpOHTAIBHY JIIH3Y 00'€KTHBa
M'SIKOIO YUCTO 0aBOBHSHOIO TKaHHHOIO 200 (ianero. OcoOmBy yBary ciij
3BEpPHYTH Ha iMepciiiHui 00'ekTuB. SIKIIO OJiss HE BUTEpTa ab0 MpHUCOXJa, ii
BUTUPAIOTh TKAHUHOIO, 3JIETKA 3MOYECHOK0 B OuHIIaro4ii pigwHi (OeH3uHi abo
PO3YUHI CITUPTY).
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TexHika MiKpOCKONYBaHHA i3 32CTOCYBAHHAM
cyxux 00'ekTuBiB (30iabmenns 8" i 40%)

Y HaByaJbHUX MIKPOOIOJIOTIUHMX Ja0opaTopisix sSK JHKEpeNIo IITYYHOTO

OCBITJICHHSI YaCcTO 3aCTOCOBYIOTH JIAMITM JCHHOTO CBiTJIa, BCTAHOBJICHI Ha BiJCTaH1
0,5-0,6 m. [ MikpocKkomyBaHHsI HEOOX1/THO 3a0€31eUNTH MTPABUIIBHE OCBITICHHS.

1.

w

MIiKpOCKOIl TTOCTaBUTH TEpe]] HKEPEIoM CBIT/Ia. 3a JOMOMOIOK peBOJIbBEpa
3aKkpinuTH 00'eKTHB 3i 30inbmicHHAM 8. Jlerke ymupaHHs i 3BYK KIal[aHHS
NPYXKUHU PEBOJbBEpPA CBIIYATh MPO TE, IO OO'€KTUB BCTAHOBJICHO 3a
ONITUYHOIO BICCIO.

MakpoMeTprUYHAM TBUHTOM OITYCTUTH 00'€eKTMB Ha Biactanb 0,5-1 cm Bif
MPEIMETHOTO CTOJIUKA.

[ToBHiCTIO BIAKpHUTH ipUC-aiadparmy 1 miaidHATA KOHACHCOP A0 yIOpy.
JIUBISIYMCh B OKYJSIp, TMOBEPTAaHHSIM J3€pKaja CHpSIMyBaTH TPOMEHI Bif
JpKepenia CBITIIa yepes OTBIp 1pUCcoBOi JiadparMu Ha 00'€KTHUB.

[lim yac MiKpocKONyBaHHSI 3a0apBJICHHX TMpenapaTiB  BEpXHs JH3a
KOH/JIEHCOpa Ma€ pO3MILIYBATUCA Ha pPIBHI MpeIMETHOro cTojuka. Jus
orjsijaHHsl He3a0apBJICHUX TMpenapaTiB CTYMiHb OCBITJIEHHSA peryJioBaTH,
3JIeTKa OMyCKalouu KOHIEHCOP 1 MPUKPUBAIOUHU Ipuc-aiadparmy.
[linroroBnenuit npenapat («po3aaBieHa» ad0 «BUCSAYA» Kparjisi) BMICTUTH Ha
PEIMETHUM CTOJIMK 1 3aKPIMUTH 3aTUCKAYAMU.

MakpoMeTprUYHUM I'BUHTOM, 00€pTar0uu HOro Ha cede, MIIaBHO MITHATH TyOycC
3 00'exTHBOM (8") OrOpH 10 MOSIBU 300paKEHHS 1 MEPETIITHYTH KilbKa MOJIiB
30py. [HoTpiOHy A JOCHIIKEHHS JUISTHKY IIpenapary po3MICTUTH Y UEHTPI.
[ligaatu TyOyc (MakpoMETpHUYHHM TBUHTOM) 1 OOEpTaHHSM pPEBOJIbBEPA
BCTaHOBHTH 00'€KTHB i3 30inbInenusm 407,

Jnia crioctepexkeHHs 300Ky 00epTaHHSM MaKpOMETPUYHOTO TBHHTA OMYCTUTH
TyOyc 3 00'€KTUBOM Maii’Ke 10 CTUKaHHS 3 MpernapaToMm.

10./luBuTHCS B OKyJAp, JyXe TMOBUIBHO  MigHIMawouu TyOyCc [0

MOSIBU  KOHTYpiB 300paxeHHs. TouHo (QokycyBatTh 3a  JOMOMOTOIO
MIKpOMETPUYHOT'O TBHUHTA, OOEpTalOyM MHoro B TOW 4YM I1HmMIUNA Oik, aje
HEe OuIbIl SK Ha OJAMH TOBHUM 00epT. Axmo mig dvac obOepTaHHs
MIKpOMETPUYHOI'O TBHHTA BIIUYBA€ThCS CTHUKAHHS, TO 1€ O3Hayae, M0 HoOro
X1 TpOWIeHO 70 KiHIS. B 11bOMy pa3i MOBEpHYTH IBUHT HA OJIMH-IBA MOBHUX
obepTi y 3BOpOTHUN OiK, 3HOBY 3HAWUTH 300paKCHHS 3a JOMOMOTOIO
MaKpOMETPUYHOI'O TBUHTA 1 MEPEUTH 10 pOOOTH 3 MIKPOMETPUYHUM TBUHTOM.
KopucHo mig 4ac MiKpOCKOITYBaHHSI HABUYMTHUCS JUBUTHCA O0OOMa O4YMMa IO
4yep3i, OCKUIbKY MPH LIbOMY MEHIIIE BTOMIIIOETHCS 31P.

TexHika MIKpOCKONyBaHHS
i3 3acTocyBaHHAIM iMepCiliHUX 00'€KTHBIB

[Ipenapar po3MiCTUTH Ha CTOJUKY 1 TEPEBIPUTH OCBITIACHHS. Y IIEHTP

mpenapary Ha MOKPUBHE CKJIO a00 Ha Ma30K HAHECTH KParIo iMepciitHoi omii i
noctaButd  00'ektuB Ha 90". Crocrepiratoun 300Ky, TyOyC MiKpOCKOma 3a
JIOTIOMOTOI0 MaKPOMETPUYHOTO TBUHTA OIYCTUTH JO 3aHYPEHHS O0'€KTHBa B OJiIO
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MaiKe 10 CTUKAaHHS JIH3M 3 MPEeAMETHUM a0o0 MOKPUBHUM CkioM. Llio omeparrito
BUKOHYBAaTH OOEPEXHO, CTEXAaud 3a THUM, 00 HE MOIIKOAUTH (DPOHTAIBHY JiH3Y.
[Ticns 3aHypeHHS O0'€KTHMBAa B OJIiI0, KOPUCTYIOUHCh MaKpOTBHHTOM, OOEpEkKHO
nigHiMati TyOyc i, ITUBISYHCH B OKYJSp, BHU3HAUWTH IUIOMMHY Tpemapaty. [lpu
IIbOMY CJ1J MaMm'siTaTd, II0 BUIbHA BIACTaHb MmiJg dYac poOOTH 3 IMEPCIHHUM
o6'extuBoM paopiHIoe 0,1-0,15 mm. Toune dokycyBaHHS BiOyBa€eThCs 3a JOMOMO-
rOI0 MiKpPOTBHHTA.

[Ticnst 3akiHYeHHS MIKPOCKOIYBaHHS MIAHATH TyOyc, 3HATH Tmpemapar i
00epexHO MPOTEPTH PPOHTATBHY JIIH3Y CIIOYATKY CYyXOI0, a IMOTIM 3JIeTKa 3MOYCHOIO
B OCH3HHI CEPBETKOIO.

[Ipemapar Ha mNOpeaMETHOMY CKJII OYHUCTHTH BiA Odii (QUIBTPYBaTbHUM
nanepom, MoTiM CKJI0 00poOuTH OeH3MHOM a00 PO3YUHOM CITUPTY.

IigroroBka npeaMeTHUX i IOKPUBHUX CKeJIelb

[IpenapaT roTyroTh Ha NPEAMETHHUX CKEJNIbLSAX 1 HAKPUBAIOTh 3BEPXY MOKPUBHHU-
mu. [IpenMeTHi ckenblst — 1€ IIacTUHKU (76X26 MM) 3 TOHKOTO ckia 3 Jo0pe
B1IUTI(OBAHUMU KpasiMH 1 TOBIIMHOIO, 1110 He niepeBuiye 1,2—1,4 mm. Binbin ToBCTI
CKEeJIbLA MOPYIIYIOTh (POKYCYBaHHSI KOHJIEHCOPA 1 3HMKYIOTh YITKICTh 300pakeHHs,
0 YTPYIHIOE POOOTYy 3 iMepciiHUM 00'ekTMBOM. [IOKpPHBHI CKENbIS MarOTh Taki
po3mipu: 18x18, 20x20, 18x24 mm Ttomo npu toBmmHl 0,15-0,17 mMMm. TlokpusHi
CKEJbLA OLIBIIOI TOBIIMHY MOTIPIIYIOTh SKICTh 300pakKeHHS.

[IpeameTHl Ta TMOKPUBHI CKEJIbLSI MalOTh OYTH YHCTHMH 1 PETEIbHO
3HE)KUPEHUMH, 1110 OCOOJIMBO BAXKJIMBO MPHU rOTYBaHHI (piKCOBaHUX Ipenapartib. [y
NEPeBIpKM YHCTOTH CKJIa Ha WOTO TMOBEPXHIO HAHOCATH Kpamio Boau. [lpu
JOCTAaTHbOMY 3HEKHPEHH1 Kparisi pPO3TIKAETbCA PIBHOMIPHO 1 HE 30MpaeThCs B
OITYKJI MyXHpIIi, 110 MOBITFHO BUCHUXaIOTh. BUKOpUCTaHI CKENbIsI BUTPUMYIOTH 1—2
rog y xpomoBii cymimi (lnm Bogm, 50 r kamito muxpomary, 100 r TexHIYHOT
Cynb(aTHOI KUCIOTH), TICIAS YOro OOMONICKYIOTH TEIUIO BOJOK 1 CIOUPTOM. Y
MOBCSAKACHHIM pPOOOTI JJii BWIYYCHHS KUPY TMPEAMETHI CKENbLd HATHPAIOTh
[ITMATOYKOM MHJIA, & TIOTIM BUTHPAIOTh YUCTOI 0ABOBHSIHOIO CEPBETKOIO.

30epiratoTb 4YUCTI TMPEAMETHI CKeNbIsi B CyXoMy crTaHi abo B OaHkax 13
npuTepTUMH  NpoOkamu, 3amoBHeHMMH 96 %-M cnupToM a00  CYMIIIIIIO
Hukudoposa. BuiiMatu ckesblll BapTO MIHIIETOM, TOMY IO MaJiblll 3aJUIIAIOTh HA
iXH1A moBepxHi *kupHI mwisMu. [lepen y>KMBaHHSAM CKeJbIS BapTO MPOCYLUIUTH Ha
noBITp1 abd0 mMpoTepTH (UIBTPYBAIBHUM MarepoM, YUCTOK TKaHWHOIO. [TokpuBHI
CKEeJbLA MOBUHHI OYTH TaKoK J10Ope BUMHTI, BUCYILIEHI 1 30epiratucs B crelialbHuX
KopoOkax abo vamkax Iletpi.

Bin0ip KyJbTypH AJs1 AOCIIKEHHS

MikpoopraHizmu B 1a00paTOPHUX YMOBAX BHUPOIIYIOTh Yy MpoOipKax, KoJjbax,
gamkax [leTpi Ha migpHOMY ab0 piAKOMY MOXKMBHOMY cepenoBuiiax. s Bimdopy
KIITHH 13 PIIKOTO CEPEIOBHINA BUKOPUCTOBYIOTh CTEPUIILHI OAKTEPIiOJOTIUHI METII
abo mineTku. MiKpoopraHi3aMu, 110 BUPOCIHA Ha HIWIHBHOMY CEPEIOBHIII, OEpyTh
neTsiMu abo mpenapyBaibHUMU Tojikamu. [Ipu Bigbopi HEOOXITHO HOTPUMYBATHUCS
TaKUX TpaBWi, IO 3amo0IraroTh 3a0pyIHEHHIO KYJIbTYpH CTOPOHHIMH MIKPOOp-
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raHi3MaMU;

1.
2.

o

3anaiooTh CIUPTIBKY a00 ra30BUil MAJIbHUK.

[IpobGipKy 3 BHUXITHOIO KYJIBTYpPOIO B PIAKOMY CEpPEIOBHII 00EpekKHO
00epTarTh MK JOJIOHSMH, a TOTIM MOMIIIAIOTh Y JIIBY PYKY MDK BEIMKHUM 1
BKa31BHUM MNAJIBLSIMU 1 TPUMAIOTh y MOXWIOMY TOJOXKEHHI. SIKIIO KyJlbTypa
BUPOIIEHA B IIIJILHOMY CEPEJIOBHIII, TOBEPXHS 3 KYJIBTYPOIO MIKpOOPTaHi3MiB
Mae OyTH 00EPHEHOI0 JIOTOPH 1 I00pe BUIHOIO.

[leTmo TpuMaroTh BEPTUKAIBHO B MOJIYM'T MajbHUKA 1 MPOXKAPIOIOTH [0
MOYEPBOHIHHA JPIT, TOTIM HAXWJISIOTH 1 OOMATIOIOTh YaCTUHY TpUMaya, II0
IIPUMHKAE 10 Hel.

MizuHiiem 1 6€3IMEHHUM MAaJbISIMHA TPABOi PYKH MPUTHUCKAIOTH 1O JOJIOHI
30BHIIIHIO YAaCTUHY BaTSAHOI MPOOKH, BUMMAIOTH 1i 3 MPOOIPKU 1 TPUMAIOThH Y
TaKOMY TOJIO)KEHHI1, HE TOPKAIOYMCh HABKOJIUIITHIX MPEIMETIB.

Kpaii Biikputoi npoOipku 00ManoTh y MOIyM'T majbHUKA.

OOepexxHO BBOJAATH CTEPUIIbHY HETNIIO B HpOOIpKy 3 KyubTypor. 11o0 He
NOIIKOJUTH KIITHHM HA INIUIBHOMY CEpEIOBHII, TMETII0 CIOYaTKy
OXOJIOJKYIOTh, JIOTOPKHYBILIKCH 1O BHYTPIIIHBOT TMOBEPXHI MPOOIpKH abo
MOKUBHOTO CEPEIOBUINA, BUIBHOIO BIiJl MIKPOOpTaHi3MiB. JIeTKuM pyxom
B1IOMpAlOTh HEBEJIMKY KUIBKICTh MIKPOOHOI Macu abo Kparuio piLANHU 3
KJIIITUHaMH. BuiiMaroun neTio 3 npoOipKu, CTeXaTh 3a TUM, 00 Marepian He
TOpPKaBc4 ii CTIHOK a00 KpaiB.

3HOBY OOMANIIOIOTH y MOJYM'T NMaJbHUKA Kpaidl MPOOIpKH, MOTIM BHYTPIIIHIM
KiHEI[b BaTAHOI MPOOKH 1 NPOOIPKY 3aKpUBaKOTh. SKII0 BaTsHa MpoOKa
3aliMeTbCsA, HAa Hel He AMyXalTh 1 I HE KHAAaITh, a HETaiiHO BBOMSTH
ycepeauHy IpoOipKH 1 3aTUCKAIOTh TI1I0U1 MICIIS PYKOIO.

[IpoOipky 3 KyJIbTYpOIO CTaBisTh y INTaTUB, a BiAIOpaHUNl Martepian
BUKOPUCTOBYIOTH /I PUTOTYBAHHSA Mpemnapary.

KiitTuHM MIKpOOpraHi3miB, 110 3aJUIIMIMCA HA TETIi, CHATIOITh Y MOIyM'i
najabHUKA.

10.Bia0ip KyJbTyp MIKpOOPTaHi3MiB, III0 BUPOCIH Ha HIUIBHOMY CEPEIOBHIII B

gammi [letpi, pobnatre y Tii XK€ MOCTIJOBHOCTI: 3alalliOlOTh MajbHUK,
CTEpWII3YIOTh METI0 (a00 TOJKy), MICIAS YOro BIJKPUBAIOTH BEIUKHUM 1
BKa31BHUM TAJIBIIMHU JIiBOI PyKH KpUIIKy Yamku [letpi. YBOASTh CTEpHIIBHY
NEeTII0 1] KPUIIKY 1 TOPKAIOTHCS HEH IMOBEPXHI CEpeaOBUINA, BUIBHOI Bif
KOJIOHIM. ['apsiua meTisi 3yMOBIIOE€ PO3IUIABICHHS CEpeOBHINA. 3HIMAIOTH 3
MOBEPXHI HEBEJIUKY KIJIbKICTh MIKPOOHUX KIITHH, KPUIIKY YallKd HETaiiHO
3aKpHUBarOTh. MarTepian Ha TeTJIi BUKOPUCTOBYIOTh JUIsl TPUTOTYBaHHS
npenapary abo nociBy. [IpokaproBanHs neTii (TOJKW) 3HULLYE KIITUHH, IO
sanumuincs Ha Hik. [Ipu mposkapioBaHHI MOKpOi TETIl MOXKe BiOyBaTHCS
PO30pU3KYyBaHHS IPIOHUX KPAMeIbOK PITMHUA PA30M 3 MIKPOOHUMH KIIITHHAMH,
TOOTO YTBOPUTHCS aepo30Jib. ToOMy TpOXKaprOBaHHS TMETIl TOYWHAIOTH 3
TUISTHKA APOTY, IO mepeaye Kuibiro. KmiTuHM, M0 3amuniuimMcs Ha MeT,
MiJCUXal0Th, TPUMad TIEPEBOMISATHh Y BEPTUKAIBHE TOJIOKEHHS 1 MPOKAPIOIOThH
MEeTIIO.
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3 pIOKOTO CepeoBHINa MIKPOOPTaHi3MU MOKHA B1IOMpATH IpayiioBaHOIO ab0
MacTepIBChKOI TineTkor. [Ipu BUKOpHCTaHHI MAacTEPiBCHKOT MIMETKU CTEPUIHLHUM
MIHIIETOM HaJIOMJIIOIOTH 11 TOHKHMM 3amasHul KIHEIb 1 3JIeTKa OOMaIIoI0Th YCHO
ninetky. CrepuibHI MINETKH, 3arOpHEHI B Mamip, BUHAMAalOTh 3a BEPXHIM KiHEIb,
3aKpUTUHA BaTIHUM TaMIiioHoM. Konly (mpoOipky) 3 piAKow KyJIbTYypoOKw O€pyTh Y
JIBY PYKY, HIMETKY — B MPaBy MK BEJIUKHUM 1 CEpeHIM NajbIIIMH, 3aTUCKAIOUU 11
BEpXHIA OTBIp BKa3IBHHUM IMajiblieM. SIKIIO B TINETIl PIAMHM HEIOCTAaTHBO, ii
HaOMpPaIOTh 3a JTIOTIOMOTOI0 TYMOBOi Ipyuri. Binibpany npoOy BUKOPHUCTOBYIOTH ISt
NPUrOTYBaHHS TMpemnapariB abo MOCiBy B HOBE MOXHUBHE cepenoBuine. He moxxHa
CTaBUTH OpYyAHY MINETKY Yy IITaTUB a00 TOPKATUCS HEIO0 HABKOJUIIIHIX MPEAMETIB. il
CIIiy HeraHo omycTuTd B aAe3iHdikyrouy pimmny (0,5—3 %-it BogHmii po3umH
xJiopaMiny abo 3—5 %-it BogHMit po3unH (eHoIy).

IIpuroryBanHsi npenapariB »KMBHUX KJIITHH

’KuBi MIKpoOpra”izaMu MOXHa CIOCTEpIraTH B Tperaparax «po30dgieHay 1
«sucsaua kpanisay. JIns MpUroTyBaHHs MpeNapatiB y BUTTIAL «p0O30A6ieHOi Kpaniiy
Ha CEepeIMHYy YHUCTOrO IMPEAMETHOTO CKJIa HAHECTH MAJIEHbKY KpaIulio BOJH,
MEPEHECTH B HEi HEBENUKY KUIBKICTh JOCHIKYBAaHUX MIKPOOPTaHi3MiB, a00pe
nepeMiaTi 1 HaKpUTU TMOKPUBHUM CKJIOM. SIKIIIO JTOCHIIKYBaHI MIKpOOpPraHi3MH
pPOCTYTh Ha IIUJIBHOMY IOXHUBHOMY CEpPEIOBHUIIl, MIKPOOHY Macy IEpeHeCTH Yy
HiATOTOBJIEHY KPAIUIKO BOJAU 3a JOIOMOTOK0 MET, SIKIIO B PIAKOMY CEpeIOBUII —
CYyCHEH31I0 KJIITUH HAHECTH Ha NPEJAMETHE CKJIO CTEPWIbHOIO TMINETKOow abo 3a
JIOTIOMOTOFO TIETJI1, KPAIUTIO BOJIM Ha MPEeIMETHE CKII0 MOXHa He HaHOCUTH. Kpars 3
JTOCHIDKYBaHUM MaTepiaioM Mae OyTH HEBEIWYKOIO, 1100 TMICs MPUTUCKAHHS 1l
MOKPUBHUM CKJIOM 3-TiJ OCTaHHHOIO HE BHUCTyHajla 3aiiBa piauHa. 3ailBy plLAUHY
BUJIATUTH (QUIBTPYBAJIIbHUM manepoM. lliaroToBnenuii npenapaT MNOMICTHUTH Ha
CTOJIMK MIKPOCKOMa, 3aKpUTH 3aThckadamu. [Ipemapar «po3mgaBieHa Kparis»
JIOTIOMara€ BCTaHOBUTH (OpMY, PO3MIPH KIIITHH, iX PO3MHOXKEHHS, PYXOMICTb,
HAsSIBHICTh CIOP, PEAKITiI0 KIITHH Ha XIMIYHI TTOJAPA3HUKH.

Jlis mpurOoTYBaHHS TMpenapary «8ucsaua Kpanisy HEBEIUKY KpaIlllo CyCIeH3il
MIKpOOPTaHi3MiB HAHECTU HA TTOKPUBHE CKJIO, IEPEBEPHYTH HOTO KPAIUICIO JIOHU3Y 1
MOMICTUTH Ha CIHEIiaJibHE MpeAMETHE CKJIOo 13 3ariubneHHsM y 1eHtpi. Kpai
3arauOJIeHHS 3a37aleriib 3MacTUTH Ba3eiaiHoMm. Kparmis Mae BuCITH BUIBHO, HE
TOPKAIYHUCh KpaiB 1 AHA 3arimbieHHs. Lle mo3Bosise 11 BUBYaTH BHPOJOBK KIJIBKOX
JIHIB, CIIOCTEPITal0ud 3a POCTOM 1 PO3MHOXKEHHSIM MIKPOOPTaHI3MIB, YTBOPEHHSM 1
MIPOPOCTAHHSAM CHOP, PYXOMICTIO KIIITHH.

[Ipemapat «6i06umox» TOTYIOTh NIl BUBUCHHS MPUPOIHOTO PO3TAIIyBaHHS B
KOJIOHIT KJIITUH CTPENTOMIILETIB 1 MilleiaIbHUX TpuOiB. 31 HIUIBHOTO CEPEIOBUIIA,
Ha SKOMY MIKPOOPraHi3MH POCTYTh CYLUUIBHUM Ta30HOM Yy BUIJIS[1 KOJIOHIM,
BUPI3YIOTh CKaJbIIEJeM HEBEIUKHUA KyOWK ab0 OKpemMy KOJIOHIIO 1 MEpPEHOCITh Ha
npeameTHe ckio. IloBepxHsi 3 MikpoopraHizaMamu Mae OyTH oOOepHEHa JOTOpH.
[ToTiM TpHKIaTaIOTh YUCTE TTOKPUBHE CKJIO, 3JIETKA HA/IABIIOIOTH HA HHOTO TETIICIO
a00 TOJIKOIO 1 HEeraHO X 3HIMarOTh, HaMararouuch He 3pymmTH yOik. [Ipemapar
MOMIIIAIOTh BiIOMTKOM BHHU3 y KPAIUTIO BOJM a00 B po3uuH MeTuiIeHOBOI cuHi (1:40)
Ha TMPEIMETHOMY CKJIi 1 MIKPOCKOTTYIOTb.
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Dapbysanna owcueux xuimuu. Jns BUABICHHS JACSIKUX (PYHKIIOHATBHHUX
(dapOyBaHHs MikpoopraHizMmiB. Yepe3 TOKCHUYHICT, OapBHUKIB JKUBI KIITHHU
(bhapOyroTh HEHUTpaJIbHUM YEPBOHUM, HEHUTpaIbHUM (P1OJIETOBUM, METHIICHOBOIO
CUHHIO, (DYKCHHOM, €03UHOM, €PUTPO3UHOM, 3€JICHUM STHYCOM VY JIyKE€ HEBEIMKHUX
(0,001—0,0001%) xonmentparisx. Ha mpeaMeTHOMY CKJII KpaIlIiO AOCIIKYBaHHX
MIKPOOPTaHI3MIB 3MIIIYIOTh 13 KpaIuleld pO34uMHy OapBHHKA, HaKpPHBAIOTh
MOKPUBHHUM CKJIOM 1 yepe3 2—3 XB MIKPOCKOIYIOTb.

VYsBaeHHs npo NpupoiHy (opmy, BeIHunMHy, OyT0BY MIKpPOOpraHi3MiB, iXHi
OKpeMi CTPYKTypu (MO3aKIITHHHMNA CIIKM3) JaloTh HETaTWBHI mpemnapatd. Jlus
HEraTuBHOTO (hapOyBaHHS 3aCTOCOBYIOTH PiAKY Tyml, 3 %-il BOIHUN PO3YUH KOHIO
yepBoHOTO, 10 %-i1 po3umH HIrpo3uHy ¥ iHINI OapBHUKH, IO HE MPOHHUKAIOTH y
MIKpOoOH1 kimiTuHH. Kparumo Tymn abo po3unHy OapBHHKa 3MILIYIOTh 13 Kparuiero
KyJIbTYpH, HAKPUBAIOTh TOKPUBHUM CKJIOM 1 PO3IJISJIAIOTh 13 CYXUMHU 00'€KTUBAMHU.
bapBHUKHN 3aMOBHIOIOTH MPOCTIp, IO OTOUYYE KIITUHY, 1 B pe3yjbTaTi He3abapBieHi
MIKPOOPTaHI3MH YITKO BUAUISIOTHCS y BUIJIAI SCKPAaBO OCBITIEHUX Oe30apBHUX
KarcyJl Ha TEMHOMY TJi mIpernapary. MokHa 3acTocyBaTu KOMOIHOBaHE HEraTHBHE
(bapOyBanHs GHOHY 3 MPUKUTTEBUM (hapOyBaHHSIM KIIITHH.

IpuroryBanus npenapariB ¢gikcoBaHux i nopapOooBaHUX KJIITHH

DiKCOBAaHMMH BBAXKAIOTh KIIITHHU MIKPOOPTaHi3MiB, Y SIKMX MEepepBaHi KUTTEBI
MPOILIECH, ajie IIJIKOM 30epexeHa ToHKa cTpykrypa. [lodapboBani (ikcoBaH1 KIITUHA
1 Jeran ixHbOI OyJOBM pi3Killle BUAUISIIOTHCS Ha (oHl mpemnapaty. lle mosermnye
BUBYEHHS (hOPMH, pO3MIpIB, BHYTPIIIHIX €IEMEHTIB (s1pa, 0OOJOHKH, CIOp, BKIIIO-
YeHb), CHOPOIIYE MIAPAXyHOK KUIBKOCTI KJIITHH. DiKCOBaHI MpemapaTd 3BUYANHO
pO3MIIAal0Th 3 1Mepciero. IIpuroryBaHHS TakuX MpenapaTiB Ma€ TaKl €TalM:
MPUTOTYBaHHS Ma3Ka, BUCYIIIyBaHHs, (ikcailis Ta papOyBaHHS.

Ilpuzomyeanna mazka. Ha 3HeKUpEHE NMPEIMETHE CKJIO HAHECTH MAaJCHBKY
KpaIrIl0 OYMINEHOI BOAM 1 TETJICI0 TEPeHeCTH B HEl HEBEJIHUKY KIIbKICTh
JOCIIKYBAaHOTO MaTepialy, K JJis MpernapaTry «po3aaBieHa Kparisi». OnepxkaHy
CYCIIEH3110 PIBHOMIPHO PO3MOJIUIUTH TIETJIeI0 a00 KpaeM MOKPUBHOTO CKJIa Ha TLIOIII
1-2 cM® sKOMOra TOHIIMM IIAPOM, MO0 BOHA BHCHXala Maibke Bimpasy micis
MIPUTOTYBaHHS Ma3Ka.

Cywinna mazka. Haiikpamie cymuTy npenapar npu KIMHATHIM TeMIiepaTypi
Ha MOBITpi. SIKIIO0 Ma30K BHCHUXA€ MOBUIBHO, MpenapaT MOXHa 3JIeTKa HarpiBaTH y
CTPYMEHI TEIUIOrO0 TOBITPS, TPUMAIOYM CKJIO BHUCOKO HaJ TMOJYyM'ssM MajbHUKA
Ma3KkoM jporopu. Lo onepariro ciiji BAKOHYBaTH JIy’Ke 00EpekHO, HE TIEpErpiBaroun
Ma30K, 1HaKIIEe KJIITHHU MIKpPOOPIraHi3MiB 1€(QOPMYIOThCS.

Dikcayia. e nporiec Mae Ha MeTI BOUTH MIKpOOPraHi3Mu, TOOTO 3po0UTH X
Oe3MeyHUMHU, SKIIO BOHU MAaTOTCHHI; 3a0€3MeUnTH HalKpaIe MPUINIaHHs KIITUH JI0
CKJIa, 3pOOWTH Ma30K OUIBII CHOPUATAUBUM 10 (apOyBaHHS (MEpPTBI KIITHHU
3a0apBIIOIOTHCS Kpaille, HiX kuBi). [lommupenuii croci6d dikcarlii — TepmiuyHa 00po6-
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ka. [Ins mporo mpemapar Tpeba Tpuul MPOHECTH dYepe3 Hairapsdimie Moaym's
NaJIbHUKA, TPUMAIOYX MTPEeIMETHE CKJIO Ma3KoM Joropu. He ciia cunbHO meperpiBaTu
Ma30K, OCKUIBKH MOXYTh CTaTHCS TpyOl 3MIHHM 30BHIIIHBOIO BUIVISIAY KIITHHHU 1
BHYTPIIIHIX KJIITHHHUX CTPYKTYp (3MopliyBaHHs). [HOAI 3aCTOCOBYIOTH XIMIYHI
criocobu (ikcallii: 3aHypIOIOTh MPEAMETHE CKJIO 3 Ma3KoM Yy MeH3YpKy 3 96 %-m
etaHoiioM Ha 15-20 xB, 3 0€3BOAHMM METAHOJOM Ha 3-5 XB, 3 PO3UYHHOM
Huxudoposa na 15-20 xB, 13 cymimimo 96 %-ro eranony 1 40 %-ro dopmaniny
(cmiBBigHOmEeHHS 95:5) Ha 2 xB. MoxHa (ikcaTop HamUBaTH OE3MOCEPETHLO Ha
Ma3oK 1 BUTpUMYBATH 3a3HaueHuil yac. [licns 3akiHueHHs Qikcallii Ma30k 00epexHO
MIPOMHBAIOTH JIETKUM CTPYMEHEM 3 AUCTHIILOBAHOI BOAH ¥ hapOyIOTh.

Dapoysanna. Po3pi3HAIOTL npocmi, ckiaowi 1 Oughepenyianrvhi crocodu
¢apOyBanHss ~ MmikpoopranizmiB.  Ilpu  mpoctomy  ¢apOyBaHHI  yacTime
BUKOPUCTOBYIOTh OJWH OapBHUK 1 mpodapOoByloTh ycro kiaiTuHy. lle nae
MOJIUBICTh YITKO BH3HA4UTH (QopMu 1 po3mipu kimituH. Cxnaane (apOyBaHHS
nepeadayae  3aCTOCYBaHHS JBOX a00  JCKIIbKOX  OapBHUKIB, HANpHKIa,
JIarHOCTUYHE BU3HAUCHHS BIAHOIIEHHsA Oakrtepid a0 ¢dapOyBanHs 3a ['pamom.
Hudepenmianbie QapOyBaHHS 3aCHOBaHE Ha I1HAMBIAYalbHOMY BIJHOIICHHI
O10JIOTIYHUX CTPYKTYpP KJITHH J0 pi3HUX OapBHUKIB ((hapOyBaHHs criop, 000JIOHKH,
sJipa KarcyJi, MeTaxpoMaTuHa i 1H.).

Hns dbapOyBanHs mpocmum criocoOoM (iKCOBaHUM mpemnapaT BMICTUTH Ha
napajenbHl CKJISIHI MOCTHKH, SIKl JIeXaTh Ha CTIHKax KpHcCTaili3atopa, 1 OO0JIUTH 3
MINETKH KUIbKOMa KpalUIMHaMA pPO3YMHY BHOpaHoro OapBHHKA ((pyKCuUHY,
METUJIEHOBOTO CHUHBOTO ToI0). CIliJl 3BepTaTu yBary Ha Te, 1100 KIHElb MINETKH He
TOpKaBcs Ma3ka. TpuBanicTs papOyBaHHs — BiJl JEKUIbKOX CEKyHA 10 1-3 XB.

dapOyBatn Ma3zok ¢ykcuHoM Ildeiiddepa HeoOXimHO 1-2 XB, a TyKHUM
MeTuJeHOBUM cuHIM — 3-5 xB. Ilicmsa 3abapBiieHHS mpenapaT TPOMHUBAIOThH
BOJIOTIPOBITHOIO BOJAOIO JI0O 3HUKHEHHS CTPYMOYKIB OapBHHKA, BHUCYIIYIOTh
(GUTBTPYBAIBHUM TAepoM 1 MIKPOCKOIYIOTb.

VY noBCSKIEHHIM MIKpPOO10JIOTTUHIM MPaKTUIll HAWYaCTIIIIE BUKOPUCTOBYIOTHCS
OCHOBH1 OapBHMKHU: (DYKCHH OCHOBHM, HEUTpaIbHUI YEPBOHUN, KOHIO UEPBOHUI
(maroTh 4YepBOHE 3a0apBJICHHS), METWUJICHOBUN Ta TOJIYIIUHOBUUN CHHIN (romy0e,
CUHE), TEHIIIaHBIOJIET, METUJICHOBUH (hioneToBHil ((iomeToBe), XpU30inUH, BE3yBiH
(’KOBTO-KOpUYHEBE), OPUJIBSIHTOBHUI 3€JCHUN, MajJaxiTOBUU 3€JIeHHM (3ejieHe) Ta
1HIIII.

HeoOxigHo ctexxutu, mo6 mijg yac papOyBaHHs po3urH OapBHUKA HA MA3Ky He
MIJCUXaB, 1 y pa3l notpedu nonuBaTu HOBI nopuii. [licns 3akinyeHHs: GapOyBaHHs
npermapaT TPOMUTH CTPYMEHEM BOIW JOTH, JOKHM BOJAA, IO CTiKae, CTaHe
6e30apBHOW. V mpasunvro 3agapbosanomy i 00bpe npomumomy npenapami ow
3AMUUAEMbCS YUCTUM, a 3aghapbosanumu € auwe Kiimunu mikpoopeanizmie. T1oTiM
mpenapar BUCYIIMTH Ha TOBITpI a00 00epekHO TPOMOKHYTH (iIbTPYyBaTbHUM
MarnepoMm 1 MiKpOCKOITYBATH 3 IMEPCIETO.

[Ipu BuCylIyBaHHI Ma3KiB 3a JIOMMOMOTOIO JIUCTKIB (DUIBTPYBAIBHOTO TAmepy
MOTPIOHO KOKHOTO pa3y KOPUCTYBATUCS HOBUMHU, TaK SIK MIPU TOBTOPHOMY BKMBaHHI
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MePEHOCIThCS 3a0apBieHi OakTepii 3 OAHOTO Ma3Ka Ha IHIMUH, [0 MOXKE MPUBECTU
710 HEBIPHUX BHCHOBKIB.
Buzomoenennsa dapenuxie 0141 npocmozo 3a0apeieHHns

@DyKCHH OCHOBHHUIA TOTYIOTh y BHIJISIJII KOHIEHTPOBAHOIO (PEHOJIOBOTO
dbykcuny [una. Bin ayke cCTiMikuii, Mo)Ke 30epiraTuch Ha MPOTS31 JACKUIBKOX
MICAIIB. Y KOHIICHTPOBAHOMY BHIJISIZI BXKHMBAEThCS Juiie s (papOyBaHsi crop 1
KUCJIOCTIMKKX OakTepiit. s mpocroro 3abapBiieHHs Ta 3a MeTojoM ['pama Horo
PO3BOATH TUCTUIHLOBAHOIO BOJOI0 1:10, oTpuMyrourM Tak 3BaHUM po3BeIeHUM, a0
Boguuit pykcun Ildeiidepa. lleit po3umH myke HECTIHKHMA 1 WOrO0 TOTYIOTh
0e3mocepeIHbO Mepe] BXKUBAHHSIM.

Denonosuii yxcun L{uns

OcHosnuil pykcun 12

Emanon 96° 10 mn

Dernon KpucmaniyHuu Se

I niyepun KLIbKa Kpaneiv
Booa oucmunvosana 100 mn

CrnovaTky GyKCHH 3 KpUCTalaMi (PEHOITY 1 TIIEPUHOM PO3TUPAIOTh Y CTYIIIII
70 OJHOPITHOI Macu, MOTPOXY JOJAl0ud CIHPT, MOTIM, BECh Yac MEPEMILIYIOYH,
JOJMBAIOTh TUCTHILOBAHY BOAYy. PO3UMH BUTPUMYIOTH NMPHU KIMHATHINA TeMIeparypi
npoTiarom 48 rof 1 GUITPYIOTh. 3 HHOTO NOTIM BUTOTOBJISIOTh BOJHUHN (DYKCHH.

@ykcun Ipetigpepa
Q@ykcun Luns 1 mn
Booa oucmunvosana 9 mn

MeTniieHoBuii cuHiH 200 MeTWiIeHOBa CHHbKA. ClIOYaTKy TOTYIOTh
HACUYEHUN CIHUPTOBUN PO3YMH METUJIEHOBOI CHUHBKH, KM Ayxke criiikuid. [lpu
30epiranHi #oro (¢apOyBajdbHI BJIAaCTUBOCTI, a TaKOX 3JaTHICTh JaBaTH
MeTaxpoMaTuyHe 3a0apBiieHHS HYKJIETHOBUX CHOJYK (Hamp. BolOTHMHOBUX 3€peH)
3HAYHO MIJABUIIYETHCA 32 PaXyHOK YTBOPEHHS a3ypiB.

Hacuuenuti cnupmosuii po3uun MemuieHo80i CUHbKU
Memunenosoi cunbku 102

Emanon 96° 100 mn

[3 naHoro po3uMHy roTTyIOTh JIy>)KHY METHUJIEHOBY CUHBKY 3a Jleduepom, siky
AyXe IHUPOKO BUKOPUCTOBYIOTh JJIsl POCTOrO0 METOy 3a0apBIICHHS.

Memunenosa cunvka 3a Jleghnepom

Cnupmosuul po34un MemuieH080i CUHbKU 30 mn
Liopoxcuo nampiro, abo kanio 1 % 1 mn
Jlucmunvosana 600a 100 mn
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Boono-cnupmosuti po3uun memuneHo80i CuHbKU
Cnupmoguti po3uun MemuieHo80i CUHbKU 10 mn
Jlucmunvosana 600a 100 mn

Jly>)xHa MeTtwiieHoBa cuHbKa 3a Jledmepom, sK 1 1i BOAHO-CIUPTOBUN PO3YMH,
MOJKYTh J1aBaTH 3a0apBIICHHS P13HOT IHTEHCUBHOCTI Y PI3HUX BUJIB OaKTEPIid.

Jlo mpocTux MeToAiB 3a0apBICHHS MOXXHa BITHECTH 1 He2amusHuul cnocio
byppi. llpy HBOMY 3a paxyHOK TyIl CTBOPIOIOTh TeMHUU ¢oH, a Oakrepii
3QIMIIAIOTHCS He3abapBieHUMU. [[1s cTaOUIbHMX 1 YITKMX pe3yJbTaTiB HEOOX1THO
AyXe PEeTeNbHO MIATOTYBAaTH CYCIEH31I0 Tyll. BubupaioTh Halikpalli copTH piaKoi
KUTaWCHKOI TYII i pO3BOASATH i1 TUCTHIIbOBAaHOIO Bo010 1:10. MoskHa HaTepTH CyXxoi
KUTAChbKOT Tyln W JoBecTH ii A0 Takoi * TrycToTd. CyCHeH3il0 Tyl JOBrO
HeHTpuyryoTh npu 3 TUC 00/XB. BepxHiil 1map BIICMOKTYIOTh IIMETKOI 1 B
HAJaBJECHINA Kpamuil MiJ iMepCciiHUM 00 €KTHBOM NEPEBIPSAIOTH il Ha BIACYTHICTb
IrpyOMX 4aCTHHOK. SIKIIO CyCIEH3is XOpouia, il HaTATYIOTh Y TOHKI Kamuigpu 1o 0,1-
0,2 M1, 3aMal0I0Th 1 CTEPUITI3YIOTh B aBTOKJIABI.

[Tpu nocniaKeHH1 Kparuiio TyIIl 3 Kanuisipa BUIIYCKAIOTh Ha MPEAMETHE CKIIO,
N00aBIIAIOTh KpamnenbKy Mmatepiany (piiMHy 3 CH(UITHYHOI BUPA3KH, KYJIbTYpPY
KarncyJbHUX OakTepiil, JEeNTOCHip Ta 1H.) 1 PETEJbHO MEPEMINIYIOTh METIICHO.
HInidoBaHrM NpeAMETHUM CKJIOM 31 3pi3aHUMHU KyTaMM TOTYIOTh TOHKHI mpenapar
Tak camMo, SK Ma30K KpOBI, BUCYIIYIOTh, HE (IKCylOTh. [Ipu Mmikpockomii Tija
OakTepidl, CHIPOXET, JENTOCHIp BUIJIAJAIOTH OITMMHU, YITKO OKpPECIEHUMU Ha
TEMHOMY JIWUMYacTo-cipomy ¢oHi. 3amicTh Tyl MokHa Bukopuctatd 2-10 %
PO3UMHHU OMNAaJIOBOIO CHUHBOIO, KOHIO YEpBOHOTO, HIIPO3MHY, Kojaproyiy Ta iH. B
TakoMmy pa3i (poH Oy/e MaTH THIITUI KOJTIp.

Heo0OxigHO BpaxoByBaTH, IO MIKPOOPTaHI3MHU B TaKUX Ipenaparax He BOUTI i
MOXYThb CTaTH JDKEPENIOM 3apa)K€HHA, SIK 1 B Ma3kax, o0epexHO (IKCOBaHUX Y
MOAyM 1 MAJIbHUKA.

Cknaone apoyeannn — GdapOyBanHs Oaktepii 3a ['pamom. Merton
3aMpoNOHOBaHM JaHCHKUM BueHUM ['pamom y 1884 p. 3a M metomom hapOyBaHHs
BCl MIKpOOM TOAUIAIOTBCS Ha JIBI TPYNH: TPAMIIO3UTHBHI, $IKI HAOyBalOTh CHUHBO-
(bloneToBoro KoJibOpy, 1 TpaMHEraTWBHi, $KI BHACHIJOK TOro 3 (apOyBaHHsA
3HE0APBIIIOIOTHCA TIPU JIOJIABAHHI CIUPTY, a Tipu J10(hapOoByBaHHI (YKCHHOM OTPUMY-
I0Th POXKEBUH KOJTIP.

BBaxarote, 1m0 3matHicTh Oaktepiii (apOyBatmcs 3a I'pamoM TmoB's3aHa 3
MOJICKYJISIPHOIO OPTaHi3aIli€lo 1 XIMIYHIM CKJIAJIOM TXHBOI KIITHHHOI 00osoHku. [Ipote
pe3ynbTati (hapOyBaHHs 3a [ paMoM Tex 3aJiekaTh 1 Bl TEXHIKM BUTOTOBJICHHS Ma3Ka (BiH
MOBUHEH OYTH TOHKUM), BIKY JIOCJII)KYBaHOI KyJIbTYPH 1 TPUBAJIOCTI (papOyBaHHS.

s dapOysanHs 3a [)paMoM JTOLIUTBHO HA OJTHOMY MPEIMETHOMY CKJII TIOpS 3
Ma3KOM 13 JIOCII/DKYBAHOI KYJIBTYpU POOUTH MAa30K 13 BIJOMHX TI'paMIIO3UTHBHUX a00
rPaMHEraTUBHUX MIKPOOIB (11 KOHTpOJro). Jlo HaMMOIMpeHIMX TPaMIO3UTUBHUX
MIKpPOOpPIraHi3MIB HaJIe)KaTb Maibke BCl KYJISACTI OakTepii, MOJOYHOKHUCII Oakrepii,
CTMIOPOHOCHI Oalviiy, ApLKMKI Ta Oarato iHmMX. JIo rpaMHETraTMBHUX — a30TOOAKTep,
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OLITOBOKHCIII OakTepli, KUIIKOBAa Malu4yKa, MPOTEH, UyJecHa Maiuyka, CIIpOXETH
TOMIO.

®dapOyBanHsa 3a ['pamMoM BHKOHYIOTH Tak. Ha 3HeXupeHOMY MpeaMETHOMY
CKJIl TPUTrOTYBAaTH TPU MAa3KU 3 PIZHUX KyJIbTyp. Y IEHTP HAHECTH Ma30K
JOCHI/PKYBAHOTO MIKPOOpPraHi3My, JIBOPYY 1 MpaBOpyd — Ma3Kd KOHTPOJIbHHUX
MIKpOOPTaHi3MiB: TPaMIIO3UTUBHUX 1 TPAMHETATUBHUX — KHIIKOBa Majanyka. Masku
BUCYIIMTH Ha MOBITPi, (DIKCyBaTH HaJ ModyM'sMm mnaibHuka. Ha ¢ikcoBani mazku
MOKJIACTH CMYXKY (UIBTPOBAHOIO TMamepy 1 HAJIUTH PO3UYHUH Kap6OJ'IOBOFO
rexiiansioneTy. Masku ¢gapOyBatu npotsrom 1-2 xB. [lamip 3 6apBHHUKOM 3HATH 1, HE
MPOMHBAIOYM BOJOI0, 00poOIsTH Ma3zok po3unHoM Jlrorons mpotsrom 1-2 xB. 70
MOBHOTO MOYOpHIHHA. [IOTIM po3unH 31uTH, Tpenapar npoMutd Bojoro 1 30 ¢
O0pOOJIATH €THIIOBUM CIIMPTOM Ui 3HEOAPBIICHHS, IJISYOr0 3aHYPUTH MPEAMETHE
CKJI0 2-3 pa3u B CKISHKY 31 CIUPTOM a00 HAIWTH CIUPT HA Ma30K. Y LbOMY pasi
CKJIO 3JIeTKa MOXUTYBATH 1 CIUPT 3MIHIOBATU KiJIbKa pasiB. Jlaii mpemnapaT mpoMHUTH
BOJIOI0 1 JIOAATKOBO 3a0apBUTH BOJHUM PO3UYMHOM (PYKCUHY mpoTarom 1-2xs.
@DyKCHUH 37UTH, Mpenapar 3HOBY MPOMMUTU BOJAOIO, BUCYLIUTH 1 MIKPOCKOIYBAaTH 3
iMepci€ro.

3a npaBwiIbHOTO (QapOyBaHHS TPaMIO3UTHUBHI OakTepii 3a0apBiieHI B CHUHBO-
(b107€TOBHII KOJIIp, TPAMHETaTUBHI — B Y€PBOHUN — KOJIIp (DYKCHUHY.

Po3zuunu ona ¢hapbysanns 3a I pamom:

Kapbonosuii pozuun kpucman (cenyuan- abo memun-) ¢hionemosgoeo. 1 1
KpHCTaTiB (reHmuan- abo mermn-) diomerosoro, 10 cm® 96 %-ro eTHIOBOrO
cupTy, 5 T (eHomy PO3THPAOTh Y cTymi, nogaoth 100 cM® AuCTHIROBAHOT
BOJIN.

Po3unH 30epiratoTh y mocyAl 3 TEMHOTO CKJia 3 MPUTEPTOI0 MPOOKOI0 MpHU
KIMHATHIM Temneparypi He Oubliie 3 MiCsIIiB.

Po3zuun Jlroeons. 2  kaiiro HOAUCTOr0 pO3UHMHSIOTH ¥ 5-10 oM’ BOJIH, JIOJAIOTh
1 T KpucCTaIi4HOTO MOy, 3aJUIIAIOTh HA KUIbKA TOJWH J0 TTOBHOTO PO3YMHEHHS
fiony 1 JOBOMSATE BOIOK0 00'eM po3unny 10 300 cm’.

Po3unn 30epiratoTh y mocyzAi 3 TEMHOTO CKJIa 3 MPUTEPTOI0 MPOOKOI0 TMPHU
KIMHATHIN Temneparypi He Oubiie 3 MiCsIIiB.

@yxcun Luna. 1  ocHoBHOTO (hykeuny, 10 mi 96 %-ro erunoBoro cnupry, St
heHOITy PO3THPAIOTH y cTyIL, ogaroun 100 cM® IHCTHIEOBAHOT BOH.

Po3unn 30epiratoTh y mocyAi 3 TEMHOTO CKJIa 3 MPUTEPTOH MPOOKOI Mpu
KIMHATHIM Temneparypi He Ouiblie 3 MiCsIIiB.

ITepen BukopuctanusMm ¢ykcuH Llwist po3BOAsLATh y JUCTUIILOBAHIN BOJI B
croiBBigHomenH1 1:9.

Pi3Hi ¢popmu Mikpooprasizmis

3a ¢popMOI0 MIKPOOPTaHi3MH MOAUISIOTH HAa 3 OCHOBHI TPYIIU: KYJISCTI (KOKH),
MaJIMYKOBHIHI, 3BUBHCTI.

3asneXHO BiJl TUIONIMHM TMOUTY KIITHH 1 XapakTepy X B3a€MOPO3MIIICHHS Cepe
KOKIB (pUCYHOK 2.2) BUIISIOTH:
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KOKOMOAIBHI | MTAJTMYKONOAIBHI
POPMU BAKTEPIU
SPHERICAL AND ROD-SHAPED BACTERIA

1. Mikpokokun (Micrococci); 2. Qunnokoku (Diplococci);
3. CtpenTtokoku (Streptococci); 4. Tetpakoku (Tetracocci);
5. CapuwuHn (Sarcinae); 6. Cradginokokm (Staphylococci)

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

Pucynok 2.2 — Koxomno1ioHi 1 manmukonoaioH1 popmu 6aktepii

— MIKPOKOKHU — TIO/UT B OJTHIM TUIONTWHI, KIITUHU PO3MIIIYIOTHCS TTOOIMHOKO;
— CTa(1JIOKOKHU — MOALT B OAHIHN TUIOUIMHI, KJIITUHU YTBOPIOTh HENIPABUIIbHI
CKYMUYEHHS y BUIJISI/I1 BAHOTPAHOTO FPOHA;
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— JIATUTOKOKH — TIOJTIJT B OJTHIN TUIOIIHHI, KIIITHHHA PO3MIIIYIOTHCS MTOMIAPHO;

— CTPENTOKOKH — IMOJIJ B OJHIHN IIJIOMINHI, KJIITUHHA YTBOPIOTH JIAHITIOKKH P13HOL
JIOBKUHHU:

— TETPAKOKH — MOJUT y IBOX B3a€EMOIIEPIIEBIUKYIISIPHHX IIOMIWHAX, KIITHHU
PO3MIIIYIOTHCS Y BUTJISIIII TETPAT;

— CapUHMHH — MOJIN Y JCKIIbKOX B3a€MONCPIEHIUKYISAPHUX IUIOMIMHAX,
KJIITUHHU YTBOPIOIOTH MakeTH 3 8, 16, 32 1 T.71. 0COOHH.

[TanmuukoBUHI MIKPOOpPraHi3MH MarOTh HWIIHApUYHY dopmy Tuta. Kmitunu
BIIPI3HAIOTBCS OJHA BIJl OJHOI JTOBXHHOIO, IUIOMICIO IOMEPEYHOTO TIepepisy,
CHIBBIJHOIIEHHSM  [MX  BEJIMYMH, HEPIBHOMIPHUM  TMOTOBHICHHIM. JlaHi
MIKpOOPTaHI3MH MOXYTbh PO3MIIIYBAaTHUCS K MOOJUHOKO, TaK 1 yTBOPIOBATH KOPOTKI
YM JOBT1 JIAHLIOTH. [laTMuKOBUIHI MIKpOOpraHi3MH, sIK1 3JaTHI YTBOPIOBATH CIIOPH,
Ha3UBaOTh OallMIaMu, a HE 3aTHI 10 CHOPOYTBOPEHHS — OaKTEPISIMHU.

3BUBHCTI MIKPOOPTaHI3MHU BIJPI3HAIOTHCSA 32 CTYNEHEM 3ITHYTOCTI KIITHH 1 3a
KUIBKICTIO BUTKIB PUCYHOK 2.3:

— BIOpIOHU - KIIITUHHU MAaIOTh BUTJISLA KOMHU a00 MiBMICSIIS,
— CHIpWIH - KJIITUHU MatoTh 4-6 BUTKIB;
— CHIPOXETH - KIIITHHA MalOTh 6-12 BUTKIB.

B
a — BIOp1oHM; O — CIIIPUJIN; B — CIIIPOXETHU

Pucynok 2.3 — 3BuBHUCTI GOpMH MIKPOOPraHi3MiB
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2.3 ExcnepuMeHTAJIbHA YaCTHHA
Mamepianu ma 061a0HanHA: MIKPOCKONH, IMEPCIMHA OJisl, PO3UMH IS OYUCTKH
00’€KTHBY MIKpPOCKOIIA, TKaHWHA JUIS MPOTUPAHHS JiH3 00’ €KTUBY; (UIBTPYBAILHUI
narip; IpeaMETHI CKENbIIS TUIOCKI 1 3 JIYHKOO; IIOKPUBHI CKEJIbIIS; CIIUPTIBKU; CIPHUKH;
PO3CUIT KBaIIeHO1 KalmycTH (OTIpKiB) a00 pO34MH JPLKIDKIB; TUCTHIILOBAHA BOJA; BOJA 3
BOJIOMMH; METHUJICHOBA CHHB; (DYKCHH; CKJISTHI MOCTHUKH; KPUCTATI3aTOP.

2.3.1. Busuumu 6yoogy 6ionoziunozo mikpockona. HaBuutuch KOpHCTYBATHCH
OiojoriyHMM MikpockonioM. PosrmsiHyTH TyOyc, OKynsap, OO’€KTHB, pPEBOJIbBED,
crpoOyBaTu TOBEpTAaTH OO’€KTUBU Yy pEBOJIbBEpPl, BU3HAYUTH, SIKa BEJIMYMHA
30UThIIIEHHST Ha 00 €KTHBAxX Ta iX YMCIO ampoOKCUMAIlli, BUBHAYNUTH, SIKUHA 00’ €KTHB
BUKOPHUCTOBYIOTh JJIsl iMepcii, cipoOyBaTH, sIK Mpalioe MiKpo- (Ayxke 00epexHO) Ta
MaKpOI'BUHT, SIK PYXa€ThCS KOHJEHCOP Ta BIJIKPUBAETHCS ipUc-Iiadparma.

3amaoBaTH MIKPOCKOIT Ta 3pOOUTH BIJIMOBIIHI TO3HAYEHHS.

2.3.2 Ilpuzomyeanns npenapamy ''po3oaenena kpanna'.Ha ducre cyxe
MpEeAMETHE CKJIO HAHECTH KPAIUTMHY PO3COJy KBAIIEHOI KamyCTH 4M OTIpKiB (abo
KpaIlIMHy BOJM, B SIKy JOJIaTM HEBEJIMKY KUIBKICTh JAPDKIPKIB Ta PO3MIIIATH),
HAaKpUTH TOKPUBHHUM CKJIOM. SIKIIO JOCHIIKYBaTH HETYCTI CyCIEH31i MIKpOOHHUX
KJIITUH, TO KpalUuIMHy BOJM Ha TpPEIMETHE CKJIO MOKHa He HaHocuTu. Hammumiok
PIIMHU 3-M1J TPEAMETHOTO CKJa CliJl BUAATUTH (PUIBTPYBAJILHUM TMAMEpPOM.
Po3risHyTr npenapar i MiKpOCKOIIOM Ta 3aMajllOBaTH.

2.3.3 Ilpuzomyeannsa npenapamy "eucsaua kpannsa''. B3stu npeaMeTHe CKIIO
3 BUIIT1(DOBAHOIO 3arJIMOMHOI0 (JIYHKOIO) Y IIEHTPI 1 3MACTUTH Ba3eJIIHOM Kpai JTyHKH.
Jlani, Ha YUCTE MOKPUBHE CKJIIO HAHECTH KPAIUIMHY PO3COJIy KBAIICHOI KAaIyCTH 4Yd
oripkiB (200 1HIMI IOCHIKYBAaHWN Marepian), HAKpUTH MPEAMETHUM CKJIOM,
IIBUJIKO TIEPEeBEPHYTHU Tipenapar. Kparis moBuHHA BUIBHO 3BUCATH, HE TOPKAIOUUCH
KpaiB 1 AHa nyHKU. Kparuisi crae repMeTH30BaHOIO y BOJIOTiM Kamepi, M0 Hajaae
MOXKJIMBICTh CIIOCTEpIraTd 3a IMpenapaToM HaBITh JAEKUIbKa JHIB. Po3risHyTH
npenapar il MiKpOCKOIIOM.

2.3.4 Jlocnioycennsn 3y0H020 Habomy nio mMikpockonom. Ha mpeaMeTHe CKII0
HAaHECTU KpAIUIMHY BOAM, MOTIM CIPHUKOM B3SITU HEBEJIMKY KUIBKICTh 3yOHOTrO
HaJbOTY, 3MIIIATA 3 KPAIJIMHOK BOAM 1 BUTOTOBUTH (pikcoBaHMi 3adapOoBaHuit
npernapar (IUB. TOCHIJOBHICTh BHUTOTOBJICHHS (DIKCOBAaHUX IMPENApaTiB y KOPOTKHUX
TEOPETUYHUX BIAOMOCTSX). Yepe3 1MepciiiHy CHCTEMY MIKpOCKoma pO3IJIIHYTH
npenapar. [ns 1mporo Ha cyxwii (ikcoBanuit 3adapOoBaHMii Tpenapar HAHOCSTH
KpaIUIMHy 1MepciiiHoi onuBH. BcTaHoBmiooTh 00'ekTuB 90X 1, AMBIAYUCH 300Ky,
00epeXHO OITyCKaIOTh TyOyC MIKpOCKOIIA 10 3aHYpeHHs 00'eKTHBa B oJuBY. CIiIKYIOTh
3a TUM, 00 (PpoHTAIBHA JIiH3a 00€'KTHBA HE JOTOPKHYJACA /10 MPEAMETHOTO CKIIA.
[TotiM, crmocrTepiraroyrt B OKYJISIp, MAaKpOTBUHTOM TIOBUIBHO MiTHIMAIOTh TYOyC 1
¢dokycytotb  00'ektuB. ToHKEe  (OKyCyBaHHS  MpPOBOJSATH 32  JIOIIOMOIOIO
MIKpOMETpPUYHOTrO TBUHTA. [licis 3akiHUEHHS JOCTIIKEHHS IITHIMAIOTh TYyOycC,
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3HIMAIOTh Mpernapar 1 00epeXHO MPOTUPAIOTh (POHTAIBHY JIH3Y O0'€KTHBA CIIOYATKY
CyXuM OHMHTOM, a TIOTIM 3MOYE€HHUM Yy PO3UYUHI JIJI1 OYUCTKH JITH3H.

3amanioBaTd mpenapaT Ta BU3HAUUTA MoOpQoJoriyHi TUnM 3a (Hopmoro
PO3TIITHYTUX MIKPOOPTaHI3MiB.

2.3.5 Jlocnioscenns mikpognopu myny 6000iimu.

Ha npenmeTtHe ck/i0 HAHECTH KpAIUIMHY JTOCTIHKYBAHOI PIIMHM, TOJATH KPATUTUHY
OapBHUKA 1 MPUTOTYBATH MpenapaT 3a METOUKOIO "pO3/1aBIeHOI Kparuti" (IMB. KOPOTKi
TEOPETHYHI BITOMOCT1). PO3rsiHyTH MiKpOOpraHi3Mu y >KHBOMY CTaHi Ta 3aMalFOBAaTH iX
y nabopaTopHuil 3BiT. BusHauutu Mopdosnoriuni Tunm 3a (opMoI0 MIKpOOpPraHi3MiB 1
3aMaJIfOBaTH iX y JJaOOpaTOPHUIL KypHaJ.

2.4 BucHoBok: Y MikpoOi0JIOTi4HIM JabopaTopii AJsl TOCHIIKEHb 3aCTOCOBYIOTh

MiKpockonmu  Tumy... OCHOBHI  METOJIM TMPUTOTYBaHHSA  MpemnapaTiB s
MIKPOCKOITIFOBaHHS HACTYyMHi...3a (OpPMOI0 BHAUIAIOTH HACTYIHI MOPQOJIOTIUHI
TAMHA MIKPOOPTaHi3MiB... Y PO3MISHYTHX IMpenaparax CHOCTEpIraluch Taki

MOP(QOJIOTIUHI TUIIA MIKPOOPTaHI3MIB...

KOHTpoJIbHI TUTaHHS
1. Sxi OCHOBHI YaCTMHHU Ma€ ONTUYHUMA MIKpOCKON? Y YoMy MOJISITalOTh MpaBuia
poboTu 3 HUM?
SIK BUBHAYUTH OCHOBHI XapaKTEPUCTUKU ONITUYHOIO MIKpOCKoma?
VY yoMy moJiraroTb 0COOJIMBOCTI TEXHIKKA MIKPOCKOITYBaHHS 13
BUKOPUCTAHHSM CYXHX Ta IMEPCIHHUX 00'€KTHUBIB?
o Take nmpeAMETHI Ta MOKPUBHI cTeka? /{151 4oro BOHH BUKOPUCTOBYIOTHCS ?
SIk mpuUroTyBaTH NMpenapar «po3AaBieHa Kpariss», «BUCAYA KPAIis»?
Sx mpurotyBaTu ¢ikcoBaHUI mpernapat?
Sxki icHyr0Th MeTou (apOyBaHHS MpenapaTis?
SIx moapOyBaTu mpemnapaT MPOCTUM METOIOM?
. SIxi GapBHUKH BUKOPHUCTOBYIOTh JIJISl IPOCTOTr0 MeToay ¢hapOyBaHH:?
10 ki 0oCHOBHI MOP(OJIOT1YHI TUIIA MIKPOOPTaH13MiB BUPI3HSIOTH 32 (POPMOIO?

W

©CoN Ok

JTabopaTtopHa po6oTa Ne 3

IHoxuBHi cepenoBuma. IociB mikpodgJiopu noBiTps, BOAU TA IPYHTY.
IlepeTrBopeHHst MikpoopranizMamu cnoJyk Kapoony
(BUpomyBaHHs 0aKTepiil pi3HUX TUIIB OPOAiHHS)

3.1 Meta: 03HalOMUTHUCH 3 OCHOBHUMH BHJIaMH Ta CIIOCOOAMU MPUTOTYBAHHS
MOKHUBHUX CEPEIOBUII, OBOJIOAITH METOIUKOIO TTOCIBY MIKpO(hIOpH MOBITPS, BOJIU Ta
IPYHTY, BUPOIIyBaHHS KyJIbTYp OaKTepiil pi3HUX THIMIB OpOIIHHS.

3.2 KopoTki TeopeTnuHi BizomocTi
[ToxxuBHI cepemoBUIa HEOOXITHI ISl HAKOTUYCHHS, BUIIJICHHS 1 30epeKeHHS
MIKPOOPIaHI3MIB, a TaKOX JJIi BUPOILYBAHHS KYJBTYpP 3 METOIO JOCHIPKEHHS iX
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oOMiHy peuoBHMH ab0 OJiepKaHHS IIHHUX MPOIYKTIB Meradomismy. CepenoBuiie
MOBUHHO BKJIIOYAaTH BCl KOMIIOHEHTH, HEOOXIAHI JJIsi KOHCTPYKTHUBHHMX 1
CHEePreTUYHUX TpoleciB KINTUHU — Jokepena KapOowy, [iaporeny, Oxcureny,
MIHEpaJIbHI ~ €JIEMEHTH Ta MIKpOSJIEMEHTH. Y  MIKPOOIOJIOTIUHIA  MPaKTHII
BUKOPHUCTOBYIOTh P13HI TIOYKHUBHI CepeOBHUINA (SIK P1KI TaK 1 TBEP/I1).

3a cknadom TMOXKWBHI CepeoBUIA MOIISIOTHCS Ha MPUPOJIHI (HATypalibHi),
MITY4YHI Ta CHHTETUYHI.

HatypasbHi cepeoBuIla roTyiOTh 13 MPOAYKTIB TBAPUHHOTO 200 POCIMHHOTO
MMOXO/DKCHHS (HAMPUKJIIAJ, MMATKH KapTOIUIi, MOPKBH, M'SCHAa BOJA, TiAPOJIi30BaHE
MOJIOKO, COJIOZIOBE CYCJIO, APIKIKOBA BOJA Ta iH.). IX BUKOPHUCTOBYIOTH JUIS
BUPOIIYBaHHS MIKPOOPTaHi3MiB, HarpoMajKeHHs OiomacH, 30epiraHHs YHUCTUX
KyJbTYp, aJie BOHU MAaJIO MiAXOIATh AJsi BUBYCHHS (P1310J10T1i OOMIHY PEUOBHH.

[ITy4yHi cepenoBuIla CKIaAAIOTHCS 3 PI3HUX XIMIYHUX PEUOBHH 13 JI0AaBaHHSIM
MIPUPOJIHUX TMPOJYKTIB HEBHU3HAUEHOro CcKjiamy. Jlo Takux cepefioBUI] HaJIeKaTh
M'SICO-TIENTOHHUIM OyJIBbHOH, M'SICO-TIEITOHHUN >KeNaTUH, O000O0BO-TIENITOHHUI arap
TOIILIO.

Jlo ckiagy CHHTETUYHHX CEPEIOBHUII BXOASITh TOYHO BKa3aHI KOHIICHTpaIlii
MEBHUX OPraHiYHUX a00 HEOPTraHIYHUX XIMIYHUX CHOJYK (aMIHOKHCIOT, IYKpIB,
MiHEpaJbHUX cojiel, BiTaMiHiB). Hanpukian, cepenosuiie Pigep juist BupoliyBaHHS
IpLKIKIB, cepenoBuine Yameka g1 rpubiB Ta iH. Ix BUKOPHUCTOBYIOTh JIJISI
JOCIIKEHHSI OOMIHY PEYOBHH, BUSIBJICHHS 3aKOHOMIPHOCTEM POCTY YU O10CUHTE3Y
AKUX-HEOy1b META0OMITIB Ta 1H.

3a npushauenHsmM  PO3PI3HAIOTH  YHIBEpCalbHI, CEJNEKTUBHI Ta JH-
(dhepeHiianbHO-11arHOCTUYHI CepeIoBUIIIA. Jlo  yHIBepcaJlbHUX  HaJleXaThb
CEepelloBUILA, CHPUATIAMBI JJIA pPOCTy 0ararbOoX BHUAIB  MIKPOOPTaHi3MiB
(m'ssconenTonnuii Oynsiion (MIIB), HeoxMeneHe nmuBHE cycio Ta iH.). CeNneKTUBHI,
a60 BUOIPKOBI, cepeIoBUIIA 3a0€3MEeUyIOTh PO3BUTOK JIMIIIE TIEBHUX MIKPOOPTraHi3MiB
Yyl TPyN CHOpiJHeHUX BuIIB. JudepeHiianbHO-IiarHoCTUYHI, a00 I1HJAMKATOPHI,
CEpellOBUINlAa BUKOPUCTOBYIOTH I NU(DEPEHIIIOBAHHS BHUIIB MIKPOOPTraHi3MiB
(mampukiana, cepenoBuille EHIO, BUKOPHUCTOBYIOTH IS BHU3HAYECHHS KIUIBKOCTI
boakmepiu epynu KUWKOBUX NAIUYOK, Ta 1H.).

3a koHcucmenyico TOXHUBHI CEpEOBUINA OyBalOTh IIUIBHUMH, PIAKUMU 1
cunkuMmu. Pigki cepenoBuIlla 3aCTOCOBYIOTH JUII HAarpoMajpKeHHs Olomacu
MIKpPOOPTaHi3MiB, JOCHIKEHHS iX (P1310J0r0-010XIMIYHUX BJIACTUBOCTEH, piaiie —
Uit 30epiraHHs, WIIbHI — JJI1 BUIIJICHHS YACTUX KYJIBTYpP, OJEpP KaHHS 130JIbOBAHUX
KOJIOHI, 30epiraHHsl YUCTUX KYJIbTYp y My3esix Ta iH. CUIKi cepeioBHILa (BUCIBKH,
MIIOHO, OYPSAKOBUM KOM, MaKyXa Ta 1H.) BUKOPUCTOBYIOTH ISl 30€piraHHs JIESIKUX
BU/IIB MIKPOOPI'aHi3MIB Ta iX CIIOp, IPUTOTYBaHHS MOCIBHOTO MaTepiay.

Jnis omepaHHs IIITPHUX CEPENOBHUIN BUKOPUCTOBYIOTH arap, JXEJIaThH 1
KPEMHEKHUCIIHH TeNb. Arap — CKIQJIHHUK Moicaxapuj, Horo A00yBarOTh 13 MOPCHKHUX
BOJIOPOCTEH IIJISAXOM €KCTPAKIlii MiJl yac KUIM'STiHHSA. ['0TOBUiI arap — 11e¢ OpOIIIOK,
MJIACTUHKA a00 CTeOeNbIlsi  CBITJIO-KOBTOTO KOJBOPY. Y BOII  HaOpsKae,
PO3M'AKIIYETHCS W YTBOPIOE Telb, M0 TUIaBUThHCA mpu Temmeparypi 100 °C 1 3acturae
mipu 40 °C. [lo cepenoBut nogarots 1,5-3 % arapy.
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XKenatun — OULIOK, AKUI ONEPKYIOTh BHUBAPIOBAHHSIM KICTOK, XPSIIiB,
CYXOXWJIb TBapuH. JKenaTMHOBUH Tellb IUJIABUTHCS MpH Temmeparypi 22-26,5 °C,
3QJIEKHO B1JI HOTO KOHIIEHTpAIIii B CEPEeIOBUIIII.

KpemHekucuii reb (CHIiKaresb) roTylTh 3MilyBaHHIM piBHEX 00'emiB HCI
i pigkoro ckia (Na,SiO, abo K,SiO3).

[ToxuBHI cepenoBUIlla MalTh OyTH 30ajJaHCOBaHI 3a CBOIM CKJIAJOM,
130TOHIYHI 32 KOHLIEHTPAII€I0 PO3YMHHUX PEYOBUH, IOBUHHI MAaTH ONTUMAJIbHY JJIS
POCTY TIEBHOTO MIKpPOOpPTraHi3mMy peakiito cepeaopuima (pH) i B'sI3KICTb.

Ilpucomyeanna noxcuenux cepedoguwy. Jljis TPUTOTYBAHHS TOXUBHUX
CEPEOBHUIIl BUKOPUCTOBYIOTh YUCTHHA TOCYI, IO HE MICTUTHh CTOPOHHIX PEYOBHH.
Kpamie xopuctyBaTHCS CKISHUM TOCYAOM (KOJOW, (pIaKOHHU, CKIISIHKH, MaTpally,
npoOipkH 1 T.1.). HoBuil ckistHUI mocy 1 MUIOTH 1 3aHyprotoTh Ha 8-10 rox y 1-2 %-it
PO3UYMH XJOpUJIHOI a00 Cynb(haTHOI KUCIOTH, a00 KHUI'STATH y MIJKUCICHIA BOII,
MOTIM PETEIHHO MPOIOIICKYIOTh CHOYaTKy MPOTOYHOIO BOJOIMPOBIAHOI, MOTIM 3
JTUCTWJIHOBAHOIO BOJIOIO 1 CymaTh. Bukopuctanuil mocyn Muioth iopxkamu abo
IIITKaMX B TEIUII BOJ, 3aCTOCOBYIOYM KaJIbIIMHOBAHY COAY, MUJIbHUWA PO3YUH,
HaImBpPiAKe MHUJIO a00 CHHTETUYHI MHUIOU1 3aCO0H, IIPOITOJIICKYIOTh CIIOYaTKY IMPOTOY-
HOIO BOJIONPOBIAHOIO, TOTIM AUCTUIBLOBAHOK BOAOK. Jlyxke 3a0pynHEeHul nocya 13
3QIIMIIKAMHA KAPY OOpOOJISIIOTE XPOMOBOIO CYMINIIIIO 1 PETEThbHO MPOMHUBAIOTH
Bojoto. CymaTh mocyJ MpU KIMHATHINA TeMmriepaTypi a00o B CyHIWIbHIN 1madi,
3aKpUBAIOTh BaTSHUMHM NPOOKAMHM 3 MANepOBUMH KOBIMAYKaMH 1 30€pirarote y
3aXUIIEHOMY BiJI MUY MiCIIl.

Pinki moxuBHI cepenoBUIla (UIBTPYIOTh Yepe3 ManepoBUid a00 MOJOTHSHUN
GUIBTp 1 pO3NUBAIOTH y TPOOIPKH 3a JOMOMOTOK JIHOK 3 KOPOTKOK T'YyMOBOIO
TpyOKoOIO, 3aTHCKadyeM Mopy 1 CKJISSHUM HaKOHEYHUKOM. J[Jis YUIIJTBHEHHS PIIKUX
CEpEeIOBHUILl BHOCATh MOTPIOHY KUIBKICTh arapy 1 HarpiBalOTh Y KHUIUIAYIA BOJSHIN
0aHl 0 MOBHOTO pO3YMHEHHA. Po3MiaBieHl arapu3oBaHi cepeloBUIia PUIbTPYIOThH
yepe3 BaTHO-MapJiieBl (QiIbTpHU 1 pO3TMBAIOTH 32 JIOMOMOTOK METAJICBUX JIHOK ISt
rapstaoro GuTeTpyBaHHs. [ oepKaHHS CKOIIEHOTO arapy MpoOipKH 3alOBHIOIOTH
Ha 1/2 BUCOTH, 3amOBHEHHS Yamlok — Ha 2/3 (Kpallle BUKOPHCTOBYBAaTH MPOOIPKH
BEJIMKOT0 00'eMy), TOTIM CTEPUITI3YIOTb.

MoskHa He PO3JIUBATH y MPOOIPKHU, a CTEPUIII3yBaTH CEPEIOBUIIE B KOJIOAX.
[TpoOipku 1 KOJIOU TIepea CTEePUITIZAIIEI0 3aKPUBAIOTh BaTSHUMU TpoOkamu. [licms
cTepwiizamii mpoOIpKH [UIsl CKOIIEHOrO arapy BCTAHOBIIIOIOTh Yy MOXWIOMY
MOJIOKEHHI 1 3aluIIaloTh 171 3acTuranHs. CepefoBHINE Mae HE JTOXOIUTH IO
BaTSIHOI MPOOKH Ha 5-6 cM.

Kenatus, 1110 J01a€ThCS B PIIKI CEPENOBUIIA, 3aTUIIAIOTH J1J11 HAOpSKAHHS Ha
10-15 xB, MOTIM HarpiBarOTh y BOJIAHII OaH1 O MOBHOI'O PO3YMHEHHS.

30epiraloTh CTEpUJIbHI TMOXKHBHI CEPEAOBHINA Y MPOXOJIOJHOMY, MOMIPHO
CyXOMy TpPHUMIIICHHI, y NIUIbHO 3aKpuTuX Imadax, 3axXuIeHuX BiI il CBITIa 1
BUCHXaHHA. Y CHpPUX TMPUMIMICHHAX BaTsSHI NPOOKH BOWPAOTH BOJIOTY, IO
OPUBOJUTH A0 PO3BUTKY MiLEMaNbHUX TPHOIB, MO 3rOJOM MOXYTh IOTPANUTH
BcepeauHy Koo 1 mpoOipok. Ha koxxkHy KonOy 13 CepeloBHUINEM MPUKPITUIIOIOTH
€TUKETKH 31 CKJIaJ oM (200 Ha3BOIO) 1 JATOIO MPUTOTYBAHHS.
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Ilpuknaou npucomyeanns cepeoosuuy:

Ipucomyeannus m'ssco-nenmonnozo azapy (MI1A).

CnoyaTky TOTYIOTh M'sico-menToHHuid Oynbilon (MIIB). [ns upsoro
BUKOPUCTOBYIOTh SUIOBHUYMHY, IMOBHICTIO OYMIIEHY BiJ] KICTOK, IUIIBOK Ta JKUPY.
M'sico npiOHO HapizaroTh ab0 MPOMYCKaITh 4Yepe3 M'sICOpyOKy, 3aIMBalOTh BOJOIO
(ma 200 r M'asca — 400 r BoJaM) 1 3aJMINAIOTh HACTOIOBATHCS HA XOJIOJI MPOTATOM
no6u. OxepkaHUil HACTIM KUM'STSATH 1O OCBITIEHHS OyIbHOHY, BiA(QIIBTPOBYIOTH
gyepe3 4ucTy Bary abo Mapmro. Jlami 3 po3paxyHky Ha 1 1 QimbTpaTy A0mam0Th 5 T
NaCl, 10 r nenrrony Ta 2 r arap-arapy. CyMimn HarpiBarTh 10 TIOBHOTO PO3YHMHEHHS
arap-arapy. [lentonu — e cymimn noiinentuiB (IpoAyKTiB HETIOBHOTO PO3KJIaaHHS
O1JIKy) 3 IEBHUM BMICTOM BUIBHUX aMiHOKHUCIIOT, ()€PMEHTIB, HYKJIETHOBUX KHCIOT 1
NEIKUX BITAMIHIB.

Arap-arap — 1€ CKJIQJHUN TOJcaxapuj, SKUN ONEPXKYIOTh 13 YEPBOHHUX
BojiopocTeil. BiH 3py4HHil TUM, 110 OUIBIIICTH MIKPOOPTaHi3MiB HE BUKOPUCTOBYIOTh
HOro SIK IOXKHMBHE CepeloBULIE. Y BOJI arap-arap yTBOPIOE Ielli, siKi 3p1IIKYIOThCS IIPU
100 °C, a tBepauyts mpu 40°C. Tomy Ha arapu3oBaHHX CEPEIOBHINAX MOYKHA
KYJIbTUBYBATH MIKPOOPTaHI3MH MPU ONTUMAIBHO NMPUAATHIN JJIS IX POCTY TeMIeparypi.
MIIA e yHiBepcaJIbHUM IIUJIBHUM CEPEJOBUILEM.

Ilpuecomysanus cepedosuwa Enoo (3 cyxoeo). 50 r cyxoro cepenonuina Exmo
MoMinaioTs B K016y 3 1000 cM® ucTHIFOBAHOT BOAH i po3MilTyiOTh. Kun'sTsTs Ha
cnabKoMy BOTHI JO MOBHOIO pO3IJIAaBJIEHHS arapy (MOXKHa Ha BOJSHIN OaHi).
OUIBTPYIOTh 1 3HOBY JOBOJATH A0 KUIMIHHA. OXOJIOIKYIOTh, PO3JIHMBAIOTH B
crepuibHl yamku Iletpi, micas 3acturanHs miacymyioTb. CepenoBuie EHmo mae
OyTH CBI)KOITPUTOTOBIICHUM.

CepenoBuiie EHI0 BUKOPHCTOBYIOTH ISl BU3HAUEHHS KIIBKOCTI Oaxmepiil
2pYnU KULUKOBUX NATUYOK.

Ilpucomysanus cepedosuwa Cabypo. 40 r rmokosu, 10 r nentony, 18 r arapy
noGaBisitoth 10 1 aM° auctmiaboBaHoi Bomu. CyMilI MiirpiBaroTh, MepiogudHO
MOMIIIYIOTh JIO PO3IUIABJIICHHS CKJIAJOBUX YaCTUH, OXOJOMKyITh 10 50 °C,
BcTaHOBIOIOTH pH 5,6+0,2, po3nuBaroTh B k0101 1 crepmni3yroTs ipu 121 °C 15 xB.

BukopucToBYIOTH /ISl BUBHAUCHHS KUTBKOCTI MIICHABUX 2pubi6 i OpidHcodicia.

CepenoBuiiie 30epiraroth npu Temmneparypi 2-6 °C ue ounbine 14 nio.

Cepedosuwe Keccnep (3 nakmosorw) — no 1000 cm® muTHOT Bomm momatu 50
cM® JKOBYi HATHBHOI (6€3 KOHCEPBAHTIB) CLIHCHKOrOCIIOZAPCHKHX TBApHH i 10 T
nentoHy. Cymim kun'stutu (20 -30) XBWIMH Ha BOJAHIN OaH1 NMpu nepeMillyBaHHi,
GiIpTpYyBaTH Yepe3 BaTHO-MapJieBU QuIbTp, MOTIM noAaTH 2,5 T akTo3u. JloBectu
00’eM cymim Bojgow a0 1000 CM3, BCTAHOBHUTH peakiiito cepenosuiia pH (7,4-7,6),
MofaTH 2 CM° PO3UYMHY KPUCTAIIYHOrO (hioJETOBOro 3 MacoBoio 4acTkor 1 %,
PO3ITHTH y Mpobipku mo 5 cM°, 3akmacty momaski. Crepumizysaru (10-15) xBrmH
3a remnepatypu (121 +1)°C.

Cyxe cepenosuie Keccnep. [1linroToBky cepeaoBuina st OCiBY MPOBOAUTH
3T1JHO 3 MPOIKMCOM Ha €TUKETI, BAKOPUCTOBYBATHU 3 MOIIaBKaAMH.

CepenoBuiia Juist BUSIBICHHS OaKTepiil pyHH KUIIKOBUX MaAYOK.
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Cepedosuwe Kooa (3 cyxoeo). 43 r cyxoro cepenouiia Koga perenbHO
po3MmilnyoTh B k061 3 1000 oM 3 JTMCTUIILOBAHOI XOJIOAHOI BOJM, HAarpiBalOTh Ha
c1aOKOMy BOTHI JI0 KUIIHHSA 1 KUI'SATATH BiJ 2 XB 710 3 XB, BCTaHOBIOIOTH pH 7,5 -
8,0. CepeoBHIE PO3IMBAIOTH B CTEPHIBHI IPOGIPKH 3 MOMIABKAMH 1m0 9 cM’,
JI0/IaTKOBA CTepuIIi3allisl He MoTpioHa. ['oToBe cepenoBuille Mae CUHBbO-(10JIETOBUI
KOJIp.

BHKOpHUCTOBYETBCS  TIIBKM  CBDKONPHIOTOBIIGHE  cepemoBuie  Kopa.
3aCcTOCOBYIOTH JJIs1 BUSIBJIICHHSI OaKTEpiil IPyHH KUIIKOBUX MAINYOK.

Busnauenna pH noocuenux  cepedosuwy. Jlns  BuzHaueHHs pH
BUKOPHUCTOBYIOTh MoTeHIioMmeTpu (pH-meTpu mabopaTtophi) pizHux mapok: pH-121,
pH-340, pH-150M, OB-74 Ta iH.

Cmepunizayia noxcusnux cepeooseuuy. Cmepunizayicro, ado 3HETUTITHCHHSIM,
HA3UBAIOTh MOBHE 3HUIICHHS BET€TAaTUBHUX KJITHUH Ta iXHIX CIOp y OYyIb-IKOMY
Marepiaiai — MOKMBHOMY CEPEJIOBHIII, MOCY/l, IHCTpyMEeHTax Ta iH. Bubip cmocoby
CTepHIIi3alii 3aJIe)KUTh BI1J BJIACTUBOCTEH 00'ekTa, IO cTepuiizyerbes. s cre-
puITi3aliii MOXHa 3aCTOCOBYBATH TaKl MPUHOMH.

Aemoxnasysanms — CTEpUIIi3allisl B aBTOKJIaBaX HACUUYEHOIO MAPOI0 il TUCKOM
0,05 - 0,2 MITa.

Cmepunizayiss. mexkyuoio napoio — BUKOPUCTOBYETHCS I 3HETUTITHCHHS
MO>KUBHUX CEPENOBHIL, SIKI 3MIHIOIOTh CBIA CKJIaJ 1 BJIACTUBOCTI MPHU TEMIIEpaTypi
noHaa 100 °C. Cyrtp ii mossirae B HarpiBaHHI MOKHMBHOIO CEPEJOBHILNA MPH
temnepatypt 100 °C tpuui mo 30 xB mpotsrom Tprox ni10. KopoTkouache
MpPOTPIBaHHSA  CEPENOBUINA  KUI'ATIHHSAM  3HUINYE  BET€TaTUBHI  KIITHUHU
MIKpOOpraHi3miB. BuTpuMyBaHHSI cepeloBUI] MPOTIroM J00M MpU KIMHATHIN
Temriepatypi abo B Tepmoctati mpu Temmeparypi 30 °C mae 3mory mpopocTu
KUTTE3TATHUM CIOpaM. BereTaTuBH1 KIITUHH, SIKI YTBOPIOIOTHCS 3 TEPMOCTIHKHX
CIOp, THHYTh IIPU TIOBTOPHOMY KHIT'SITIHHI.

Jpo6oBy cTepuItizallito MOXUBHUX CEPEIOBHII MPOBOAATH B amapari Koxa abo
B aBTOKJIaBI 3 3aKpUTOIO, aji€ HE 3arBUHYCHOIO KPHINIKOIO. TOMy IO HarpiBaHHs
BEIlyTh y Mapax KUIULYOi BOAM, CIIOCIO HA3MBAIOTh CTEPUIIIZAINIEI0 TEKYUOIO MapoIo.
JpoOoBiit cTepumizaiii MiIal0Th CEPEOBUINA, O CKIALy SKUX BXOISATH IyKpPH,
0aratoaTOMHI COUPTHU, KEITATHH.

Cmepunizayis wisaxom nepepuguacmozo HazpisanHs Oyna 3amnpoNOHOBAaHA
anrmicekuM  ¢izukoMm Jxkonom TuHmamem 1 ojepkajia Ha3By muHOalizayii.
CepenoBuiiia, 1110 HEOOEPHEHO 3MIHIOIOTHCS MPU KUIM'STIHHI, 00€pEXKHO MPOrpiBatOTh
npu HwK4Yii temnepatypi: npu 60-80 °C — Bopogosx 5 116 migpsg no 30-60 xB abo
pu 56- 58 °C — BrnpoaoBx 6-7 110, y mepiry 100y — 2 ToJ, y HacTynH1 — 1o 1 rog.
Temnepatypny o0OpoOKy cepedoBuIl BeAyTh Yy BOAsHIM OaHi abo B
yIBTPATEPMOCTATI, J€ TEMIIepaTypa aBTOMATHYHO MIATPUMYETHCS HAa BHU3HAYCHOMY
pPiBHI 3a JIOMOMOTOI0 CIHEI[iaIbHOTO TMPHUCTPOIO. Y TMPOMDKKAX MK HarpiBaMu
CepeloBUIlla BUTPUMYIOTh y 3BUuaiiHomy tepmocTtati npu 30 °C.

Ilacmepuszayisn, abo Henoeéwa cmepunizayis — TPU3HAYCHA ISl 3HUIICHHS
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MEPEeBKHO ACMOPOTEHHUX MIKPOOPraHi3MiB OJHOPA30BUM MPOTPIBaHHIM MpU
temnepatypi 60-75 °C Brnponosxk 20-30 xB abo npu temmnepatypi 80 °C BOpo0BK
10-15 xB. IlacTepu3anii miasIraroTh TPOJYKTH 1 CEPEAOBUINA, AKI I €K OUIbII
BUCOKHMX TEMIIEpaTyp 3a3HaIOTh TNIMOOKUX 3MiH, BTPAdyarOTh SKOCTI Ta MOKUBHY
L[IHHICTb.

Cmepunizayisa ¢inbmpysanuam, abo xonoona cmepunizayis. CTepuiizamiio
PIIKUX MOKMBHUX CEPEJIOBUIL, SIKI HE BUTPUMYIOTh HaBITh HE3HAYHOI'O HArpiBaHHS,
MPOBOATH 32 JOMOMOTOIO CIeIiaJbHIX I[p16HOHOpI/ICTI/IX OaKkTepiaIbHUX CI)IJ'IBTplB
(a3bectoBux ¢inbTpiB 3eilTiia, MEMOPAHHUX HITPOIETIOIO3HUX (leILTplB 1 Kepa-
MIYHUX CBIYOK). Ha OakTepianbHMX (UIBTpax 3aTPUMYIOTHCS MEXaHIYHI 3Ba)KEHI
JOMIIIKH, Y TOMY YHCII 1 KIITUHU MIKpOOPraHi3miB. BUHSATKM CTaHOBIATH BIpyCH 1
¢daru. OUIBTpYBaHHIO MAMAIOTh CEpeOBUINA 3  OUTKamMu,  aHTHOIOTHKAMH,
BITAMIHAMU, JIETKUMHU PEYOBUHAMHU, KYJIbTYpajbHI PIIMHU 3 METOIO 3BUIBHEHHS BiJl
KJIITHH 1 30€peKeHHS BCIX MPOAYKTIB METabO0II3My B HE3MIHHOMY BUTJISAL. DIbTpH
BUTOTOBJIAIOTh 3 TMO3UTHUBHO 3aps/KEHUX MatepiaiiB. ToMmy Ha CTiHKax (uUIbTPIB
BUHUKAE BIJMOBIIHUN IMO3UTUBHHUM 3apsii. YHACIIOK TOro, IO OUIBIIICTh
MIKpPOOPTraHi3MiB y BOJHUX PO3YMHAX HECE Ha TOBEPXHI HEraTWUBHUM 3apsii, MpU
¢binpTpallii Mae Micle He TUIBKM MEXaHI4Ha 3aTpUMKa KJIITHH, ajie i iX ajcopOoris.

Po3znue cepedosuwia y wamku Ilempi

TBeplie MNOXUBHE CEpPEJOBHUILE pPO3IUIABISAIOTh Ha BOJAHIA OaHl Ta
oxonomkyTh A0 50 °C. CrepuibHi yamku lleTpi BHUCTaBISIOTH Ha pIBHY
MoBepXHI0. Ha cniupTiBIll 0OMaOI0Th OTBIP KOJIOU 3 CEPEOBUILEM, BUUMAIOTh ITPOOKY.
Bigkpury xon0y TpuMarOTh B HaXWJIEHOMY MOJOKEHHI TOPJIOBUHOIO B OIK MOIYM'S.
[lignimMaroTe Kpuwky vamku Iletpt 3 ogHoro Ooky (Takox B OiK THOIyM's) i
HaMBaoTh 15-20Mi1 cepefoBUIIa, K€ PIBHOMIPHO PO3MOAUISIOTH MO BCIA MOBEPXHI
YaIky. 3aKpUBAIOTh YAIIKY 1 IAIOTh Yac CEPEeIOBUIILY 3aCTUTHYTU. [IpoOKy 00maitoroTh
B TIOJTyM'T CIUPTIBKH 1 3aKpUBAIOTh KOJIOY.

Po3znue cepeoosuwia y npooipku

Arapu3oBaHl CepeloBHUINA YacTO PO3IUBAIOTh Y MPOOIPKH YIS  OJEp>KaHHS
arapoBOro CTOBIYMKA a00 CKOIIEHOT IMTOBEPXH1 (KOCSUYOK).

Konly 3 cepenoBuiieM OepyTh B MpaBy PyKy, a CTEPHIbHY MPOOIPKYy, B SIKY
HaJIMBAIOTh CepelloBuIle, B JiBy. [loTiM Mi3uHIIEM JiBOI PyKH BUKMMAaIOTh MPOOKY 3
KOJIOM 3 CepeloBUIIEM, a MI3MHIIEM MpaBoi pyKu — MpoOKy 3 mpoOipku. B 30HI
CTEPWJILHOCTI TPOBOJATH PO3IMB. B TMpoOIpKM cepefoBUIIE HAIMBAIOTh IIAPOM HE
OubIe, HIX Ha 1/3 ipobipKu.

Jlns  onep)kaHHS arapoBOrO CTOBMNYMKA MpOOIpKY 3ajUIIAIOTh Yy
BEPTUKAJIBLHOMY TMOJIOKEHHI, a g OJCpKaHHS KOCOro arapy — mpoOIpKy 3
CEepeIOBUIIIEM BUCTABIISIIOTh Y HAXHJICHOMY CTaHi.

3aBgaHHs gaHoi  JlabopaTopHOi  pOOOTHM TOB'I3aHI 3  BU3HAYCHHSM
MIKpPOOpPTaHi3MiB — OJHOTO 3 TIOKa3HWKIB HENIKIJJIMBOCTI HABKOJUIITHHOTO
CepeNoBHUINa SIK JIJISl JIFOJUHU, TaK 1 JJIsi BU3HAYCHHS YMOB 30€piraHHs Xap4yOBHUX
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POAYKTIB.

['irienicty, 3 oaHOrO OOKYy, BH3HAYAIOTh ONTHMAJIbHI YMOBH 30BHIIITHBOTO
CepeloBHUINA ISl >KUTTEMISIIBHOCTI JIIOJMHU, a 3 1HIIOTO OOKYy — pO3poOJIAIOThH
croco0u OOMEXKEeHHS IIKIJIMBOTO BIUIMBY CEpEJOBHINA Ha OpraHizMm, TOOTO
pPO3pOOJISIIOTh  TIT€HIYHI HOPMATHBH, IO PETJaMEHTYIOTh (DI3UYHI  YMOBH
CepeOBUINA, a TAKOX BMICT Y HUX XIMIYHUX PEYOBHUH 1 MIKPOOPTaHi3MiB.

Y mii  maGopaTopHiii  poOOTI MPOMOHYEThCS  BH3HAYUTH  KIJIBKICTh
MIKpOOPTaHi3MiB y TMOBITp1, IPYHTI, MUTHIA BOJI 1 HA MOBEPXHI CTONIB, CTiH (J1abo-
paTopii 1 BApOOHUYUX MPUMIIIEHB), IPUIA/IIB, IHBEHTApIO 1 T.II.

3.3 EkcnepuMeHTaJIbHA YaCTHHA

Mamepianu ma oo6nadnanna: M'ACO-IENTOHHMM arap, cepenosuie EHTO,
cepenouie Cabypo, crepuwibHl yamku Ilerpi, miauTka, BojsHa OaHs, TEPMOCTAT,
CTEpWIbHI MINETKU, CTEPUIIbHI TUISAIIKK I BimOOpy mpoOu BOAM, BaTHO-MapiieBi
MPOOKH IS IUIAIIOK Ta Koub, komou o6'emom 200-250 cm®, 10% po3duH IyKpy,
IpLKIKI, YWCTa HeouMilneHa Oynb0a, Kpeiga, MUBO, €TUJIOBUU CIHMPT, MOJIOKO,
ctebJia JIbOHY, IPYHT.

Sk BXe 3a3Haya’aoCh [JIi BUJIJICHHS MIKPOOPraHi3MiB 3 BHUPOOHUYHX 1
NPUPOJHUX CYOCTpaTiB, MIATPUMKH B aAKTUBHOMY CTaHI YHCTHUX KYJIBTYD,
MPUTOTYBaHHS KYJbTYp 3 METOI Iepefadl y BUPOOHHMITBO 1 T.II. y JabOOpaTOpHIN
MPaKTHUI[l KOPUCTYIOTHCS METOJIAMH MOCIBY Ta nepeciBy. [locieom, abo inoxyaayiero,
Ha3UBAETHCSI BHECEHHSI MIKPOOHOTO MaTepiany B CTEPHJIbHE MOXKUBHE CEPEIOBUIIIE.
llepecie — 1€ TIEpEHECEHHS BUPOLIEHOI HA MOXXHUBHOMY CEpPEIOBUIIl KYJIbTYpPHU
MIKpOOPTaHi3MiB Ha 1HIIE CTEPUIIbHE TTOKUBHE CEPEOBUIIIE.

[lociB na winvHi cepedosuwya. 110ciBY NETIICIO HA CKOLLIEHOMY arapu30BaHOMY
CEpPEIOBHII POOJIATh 3WUI3aronoIiOHKM IITPUXOM, BUIBHO KOB3aHOYH TIETJICIO II0
MOBEPXHI HIIJILHOTO CEpPEeJIOBHUINA Bl OJHOTO Kparo mpodOipku (uwamku [lerpi) mo
1HIIOT0; a00 MPSMOI0 PUCKOIO, IS I[HOTO METJICI0 MPOBOMAATH MPSMY JIIHIIO 3HU3Y
JOTOPU TIOCEPEMHI TMOBEPXHI IMOXXHUBHOTO CEPEJOBHINA a00 CYIUIBHHM ITOCIBOM,
pO3TUpaOYM Matepial OOEpeKHHUMH KPYrOBUMH pyXaMu MO BCIM MOBEPXHI
CepeIOBHILA.

Ilocie y uawku Ilempi pobasme y maxuii cnocioé: NIIBHE TI0KUBHE
cepelioBuIlle y MpoOipkax abo Koja0ax po3IUIABISIIOTH Y KHUIUISIYIN BOJsHIN OaHi,
0X0J0KkyI0Th 70 48-50 °C 1, 1OTpUMYIOUHUCH TIPaBUJI CTEPUIIBHOCTI, PO3JIMBAIOTH
piBHMM mapoM ToBIIMHOKO 10-15 MM y crepusibHI Yaliku (CTEpUIIbHI, 3aTOPHYTI y
nanip yamku [letpi, orpumaru y nabopanra). [Ipy iboMy KpHILIKY YalllKy BIIKPUBAaTH
sakHaiimeHie. BepxHio uactuHy Kkoibu abo mpobipku 3 MIIA npu posnuBaHH1
Oo0MaUTy HaJ MOTYyM'sIM CIIUPTIBKU. J1Jis1 oiepkaHHs pIBHOMIPHOTO LIapy CEepeloBUIIA
YalKyl PO3MICTUTH HAa TOPWU3OHTAIBHIM TMOBEPXHI 1 TMEpPEeMINyBaTH IO CTOJY
KOJIOBUMH pyXaMHU JI0 3aCTUTaHHsI CepeOBHUIIIA.

3acTuriie cepeioBUIIE MOXKHA 3JeTKa MiAcymuTd B TepMocTaTi. Ilocis
pOOJIATh CKIISIHUM ImmaTesieM J[puraibckoro abo METel0 Yy BUTISII MapaiebHUX
a00 3WUr3aronoI0HUX MTPUXIB (METO]] BUCHAXIIMBOTO IIITPUXA).

44



3.3.1 Ilocie mikpoghnopu nosimps

Cedumenmayivinuti memoo (memoo ocadxcenus P. Koxa). Sk moxuBHE
CEpellOBHUIIE 3aCTOCOBYIOTH cycio-arap (CA), npixmkoBuili abo M'siCO-NENTOHHUN
arap (MITA). Onepxatu y JabopaHTa CTEpUIIbHI, 3arOpHYTI y mamip vamku [leTpi.
Yamxn Ilerpi 3 10-15 cM® 3aCTHIIOr0 MOKHBHOTO CEPENOBHINA IPHHECTH Y
JOCIIDKYBaHE TIPUMIIICHHS 1 BIAKpUTH. KpUITKY OKJIACTH OJHUM KIiHIIEM Ha Tarip,
y KWW OyJWd 3aropHyTi Yalllk¥, a 1HIIUM — Ha Kpal OOpTHKa BIAKPUTOI YAIlIKH.
Excrozumis — 5, 10 ab6o 15 xB 3anexxHo BiJ 3a0pyAaHeHHs MOBIiTps. JlocmimHuk npu
[[bOMY TOBHHEH 3Haxomutucs Bif vamok lletpi Ha BiActaHi He Ommkye 2-3 METpiB.
[Totim yamku IleTpi 3aKpUTH KPUIIKOIO, TO3HAYUTH JTOCII MapKEPOM 1 MIOMICTUTH B
tepmocTtat Ha 48 rox (yamku 3 MIIA Butpumysatu nipu t = 37 °C, 3 cycio-arapom
Ta iHmuMHU cepenosumamu — npu t = 30 °C). Ha mactynmHOMY 3aHSTTI mipaxyBaTH
KOJIOHI1 OaKTepiii 1 rpubiB, 110 BUPOCTHU (OKPEMO).

Cenumenramiitnuii mMeron P. Koxa — wnalOuiem mnpoctuid. s mociBy
MIKpO(dIIOpH MOBITPS 3aCTOCOBYIOTH TAKOXK aCTipaliifHuM 1 PUIbTpaLIfHUN METOIH.

[Ipu acmipamiiHOMy METOJII 3aCTOCOBYIOTHCSI TPHJIAAU, 33 JIOMOMOIOIO SIKHX
MOBITPS TMpOKauyeThesi Ta (uibTpyeThes. [loTiM agcopOoBaHi Ha (UIBTpax MpUIALY
0akTepii eKCTPAryroThCs 1 BUCIBAIOTHCS HA TBEP/II MOYKUBHI CEPEIOBHIILIA.

Jlo (impTpariiiHux METOIB HAJEKUTh METOJ BIIOBIIIOBAHHS OakTepiil MOBITPS
pinuHamu. [Ipu bomMy nieBHUI 00'€M MOBITPS MPOYBAIOThH Yepe3 MeBHUM 00'€M PiAUHU
(crepwiibHa Boja, Oydep, pinke noxuBHe cepenosuie). [lo 1 a6o 0,1mi i€l piauHU
BUCIBaIOTh y yaiiku [leTpi Ha arapu3zoBaHe OKUBHE CEPEIOBUIIIE.

YV nabopamopnomy 36imi onucamu ceOuUMeHMAyiUHUU Memoo NocCigy
Mikpognopu nosimps. 3azHauumu, y AKOMY NPUMIUEHHI NPOBOOUBCS NOCi8, Hac
eKCno3uyii.

3.3.2 Ilocie mikpognopu eoou

[Ipy mocimiKeHHI BOJM BIAKPUTHUX BOJOWM, a TaKOXK KOJIOZA31B BiIOHUPAIOTh
npo6u Boau Ha riambuni 10-15 cM Bix moBepxHi y cTepuiabHi ¢uiakonwn. [ Bigdopy
BOJIOTPOBI/THOI BOJIM BHKOPHCTOBYIOTH CTEPUIIBHI CKISHKH MicTkicTio 500-1000 cm®
3 BaTHO-MapieBUMHU npoOkamu. [lepeBo3uTu npoOu BOAM CHIA MpU TEMIIEpATypl HE
Buiie 5 °C Ta 1oCiiKyBaTH HE Mi3HIIIE K 3a 6 TOJ micis BiAOOpy mpoowu.

Jliia nociBy Mikpoduiopy Boau HEOOX1THO BUKOPUCTOBYBATH CTEPUIIBHUN MOCY/I.
IIpoGy Bomm 360BTaTH i 1 cM> PO3UMHY MIMETKOIO BHIMTH HA AHO Yamku IleTpi mpwu
IIbOMY KPHIIIKY BIIKpUBAaTH siKHaAMeHIe. J[am HamMTH po3TOIJICHUH Ha BOASHIN OaHi
MIIA, skuii mepeMmilryloTh 3 BOJOK oOepraruMMu pyxamu damku [letpi 1o
MOBEPXHI CTOMY. Y pe3yibTaTi 4oro M'SCO-TIENTOHHUN arap TMOBHHEH PIBHOMIPHO
PO3MOAUIATHCS 10 BChOMY JHY yaniku [leTpi TOHKUM mapom 06e3 MyXHpIliB MOBITPA.
Kpim Toro, HeoOxiHO ipocTexuT, o0 MITA He motpanuB Ha cTiHku damku [letpi,
OCKUIBbKH JJISl MAPaxyHKIB KIJIbKOCT1 KOJIOHIHM Taky vamky IleTpi BUKOpuCTOBYBaTH
Ha MokHa. [licis 3akiHYeHHS TMOCIBY 3akpuTi damku IleTpi mocraButu Ha
TOpU30HTAIBHY TOBEpXHIO i 3acturans MITA. Yepes roauny micis [bOTO YallKU
Ilerpi mepeBepHYTH JOTOpU JHOM, IMO3HAYUTH JOCHI MapKepOM 1 TOCTAaBUTH B
tepmocrtar ripu 20 °C gyt npopoctanss. Po3paxyHku 3pooutu yepes 7 mio.
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AHami3youd BOIy 3 PI3HHX BOJOWM, OCOOJMBO OaraTux OpraHIYHUMHU
pedYoBHHAMU, HEOOXIAHO Tepe]] BUCIBAaHHIM ii PO3BECTH y MPOIOPIIii HE MEHIIE HIX
1:1000. Inst 11bOTO BUKOPHUCTOBYIOTH DS MPOOIPOK 3 9-Ma MIJI CTEPUIIBLHOI BOJIO-
IPOBITHOT BOJU 200 (Pi310JIOTTYHOTO PO3UMHY, iX HYMEPYIOTh. 1 MJI JOCIHIIKYBaHOL
BOJM BHECTH CTEPWIBHOIO MINETKOI y mpobipky No 1, perenpHO mepeMilaTH,
IIPOJIyBarOYM TOBITPs, BiaiOpaTtu 1 M pedoBuHU 3 mpoOipku Ne 1 1 mepeHecTH y
npobipky Ne 2. Ilicig mepeminryBaHHSI TaKy K KUIBKICTb PEUYOBHMHHU TEPEHECTH 3
npobipku Ne 2y npoOipky Ne 3 (possenenns 1:1000). I3 mpoGipku Ne 3 BucisiTi 1o
0,05, 0,1 1 0,2 mu y vamku Ilerpi. Yamku miamucaTd 1 MOCTaBUTH y TEPMOCTAT 3
20°C.

YV nabopamopromy 36imi onucamu nocie Mikpogaopu 600u. 3aznavumu Oe
oyna 6idiopana npoba 800u.

3.3.3 Ilocis mikpognopu rpynmy.

3 ompy Ha PIBHOMAHITHICTH MIKpOQUIOPH IPYHTY ii JOCHDKYIOTH PI3HUMU
merofamu. Cepenr HUX: OakTepiockoniynuii, po3podnenuii C. M. Bunorpajacbkum, MeTo
TIacCTHHOK oOpocTanHs 3a M. I'. XonoaauM. KinbkicHHUIA 001K MIKpOOpPTaHI3MiB METOJIOM
MIpaxyHKy Ha TBEPAUX T[OKUBHUX CEPEOBUINAX, KUIbKICHO-SIKICHUM  0OJIK
Mikpodopu rpynry 3a JI. M. HoBorpyncekuMm, Meton kamnumsipiB b. B. Tlepdiinesa 1 /1.
P. I'abe, 00K KUTBKOCTI OaKTepid y IPyHTI 3a JIOMIOMOTOIO JIFOMIHECIIEHTHOI MIKPOCKOITi{
3a JI. I'. 3B'srinneBuM, o6k 6akrepiit B puzochepi 3a M. O. KpacunbHukoBuM, 001K
pusocdepHoi 1 kopeHeBoi Mikpodiopu metoioM K. 3. Tenmnep Ta iHI.

JlocmipkeHHss MIKpOQUIopyd TPYHTY OyIb-SIKUM METOJIOM Jla€ HaJliHI pe3ysbTaTu
TUIbKM TO[I, KOJM MPaBUJIBHO BiAIOpaHO IPYHTOBI 3pasku. llpu mocmipkeHHI opaHKu
3HIMAIOTh BEPXHIil TBOCAHTUMETPOBHUH IIap 1 BIIOUPAIOTH 3 TIIMOWHU BCHOTO OPHOTO II1apy.
[Ipy BuBYEHHI MIKPOQIIOPH TPYHTOBOTO MPOQUI0 POOJATH IPYHTOBUIM po3pi3 1
BIAOMPAIOTh NPOOU 3 TEHETUYHMX TOPU30HTIB (3HU3Y JOBEPXY).

PexoMeHyeThCs BUKOPUCTOBYBAaTH CTEpWIIbHIA Oyp, Jiomary Ta HDK. BimiOpasi
3pa3Ku BMIITYIOTh Y CTEPHIIbHI CKJISIHI KOJIOM a00 B CTEPHJIBHI TIOTIETHIICHOB] MIIIIOYKH 3
€TUKETKaMHM, Jieé TIO3HAUYEHO Miclie BiI0OpY 3pa3ka, TOPU30HTY TOIIO. AHAJI3 3pa3KiB
HEOOXIJTHO TPOBOJUTH B TOM K& JieHb. JlOMyCKaeThbCs BUTPUMYBAHHS 3pasKiB y
XOJIOIHOMY TIpUMIIIIEHHI He Outbiie nBox mi0. [Ipu BucylryBaHHI 3pasKiB KUIBKICTh
MIKpPOOIB Pi3KO 3HIKYETHCSI.

Jlnist oneprkaHHsl cepeAHBOT MPOOU TPYHTY HEOOXITHO 3MIIIATH OKPEeMi 3pa3KH,
KUIbKICTb SIKMX 3aJIeKUTh BlJ pesbey Ta IUIONIL, 3BIIKM iX BiIiOpaHo. PekoMeHayeTbes 3
mror 100 M2 BIIOMpaTH MPoOH y TPhOX Micisix, monaa 100 M- y I'sity, a 3 1 ra i OuibIol
wioii — y 15 micigx. [liaroToBneHy cepenHio mpoOy BUKOPUCTOBYIOTH JIJIsI TIPOBEJICHHS
aHaMI3IB, 3aJEXKHO BIJ METU JAOCTITy BUKOPUCTOBYIOTh TOW UM IHIIUHA METOA
JIOCITIKEHHS.

Memoo niopaxyuky na aeaposux naiacmunxax. 1lei MeToj 3a CBOEIO TOYHICTIO
3HAYHO TOCTyMaeThes riepe merogom C. M. Bunorpancekoro Ta ja€ TUIBKHA OpPIEHTOBHI
JlaH1, TIEPEBAYKHO TPO KUIBKICTh aepoOHUX MIKpOOiB y rpyHTI. [IpoTe BHACIIIOK MPOCTOTH 1
JIOCTYITHOCTI WOTO JTy’€ YacTO 3aCTOCOBYIOTh y HABUAJIBHUX MIKPOOIONOTIUYHMX J1abopa-
TOpiSIX. 3riTHO 3 IMM METOJIOM IPYHTOBY CYCIEH31I0 BHCIBAIOTh Ha TBEPIl MOXKUBHI
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CEepEeIOBUIIA, BUPOIIYIOTh Ha HUX KOJIOHII, MiJPaxXOBYIOTh Ta aHANI3yIOTh BHUPOIICHI
MIKPOOpPTaHi3MHU.

IIposedenrs pobomu. 13 3pazka NOCTHKYBAaHOTO IPYHTY BUIBOXKYIOTH 1 T 1 poOIAThH
Cepil0 pOo3Be/ICHb Y CTEPWIIbHIA BOJI Ul OJEP)KaHHS IPYHTOBOI BUTSKKH. Po3BeneHHs
TOTYIOTh TaK: y CTEpWIIbHY MipHY K010y 06'emom 100 M BHOCATH 1 T IpyHTY, M01ar0Th 99
MJI CTEpWIBHOI BOJM 1 300BTYIOTH BOpOAOBK 3 XB. Otpumaru pos3seaeHHs 1:10. Iotim
BIICTOIOIOTH 1,5 XB. 1 pOOJISATH HACTYNHE PO3BENCHHS — BIIOUPalOTh 3 KOJIOM 1M
CYCIIEH31i IPYHTY CTEPHJIBHOIO MIMETKOI0, MEPEHOCATH 11 y MpoOIpKy 1 10AaI0Th IMI
aucTuiboBaHoi Boau. Otpumanu po3seneHHs 1: 100. ITotim oTpuMyroTh po3BeIeHHS
1: 1000, 1:10000, 1: 100 000.

JInist BUTOTOBNIEHHSI KOXKHOTO HACTYITHOTO PO3BEACHHSI OEpPYyTh OKpEMY CTEPUIIbHY
minerky. Y crepwibHi Yamkd [leTpi CTepuIbHOIO TIMETKOI BHOCSTH 1M TPYHTOBOT
cycniensii (Hanpukian, 1:100 000) 1 po3noausitoTe PIBHOMIPHO MO JHY. Posmiasiene
crepuwiibHe cepenouiiie (MITA, CalOypo) 13 npoOipky BUIMBAIOTH Yy YaIlIKy 1, 00EPEKHO
MOXUTYIOUH 11, IEPEMIIIYIOTh [TOKHBHE CEPEIOBHILE 3 IPYHTOBOIO CYCIIEH3I€I0. 3 OTHOTO
PO3BEACHHS TOTYIOTh 4-5 TAKHUX YallIOK.

[Ticnst 3acTUranHst cepeoBHUINA U BUIAICHHS Kparielib BOAW 3 KpHUIIOK yamiku [lerpi
M1JICYIIIYOTh, IO3HAYAIOTH 1 CTABJISITH y TeEpMOCTAT Ipu Temriepatypi 28-30 °C. Po3paxyHku
3pobuTH uepes 3-5 1io.

Y nabopamopnomy 36imi onucamu nocie mikpog.iopu rpynmy. 3aznauumu oe
oyna idiopana npoba epynmy.

3.3.4 Bupowysanus Kynomyp oOaxmepiil pizHux 6uoie OpooinH:a

BbpoaiHHS — €BOJIIOLIIHO HAWABHIMIMKA Ta MPUMITUBHUI CcHOCIO OJepX aHHS
eHeprii. Bin xapakrtepHuil nuiue st npokapioT. Haillpo3noBCIOMKEHIIIMMU TUTIAMA
OpOJIHHS € CIUPTOBE, MOJIOYHOKUCIIC, MACISHOKHUCIE, OITOBOKHUCIE Ta OpPOJIHHSI
MMEKTUHOBUX PEYOBHH.

V' nabopamopromy 36imi onucamu Memoouxy UpOWySaHHs Oakmepit
po3ensaHymux 6udie 0poolinnsa. Brxazamu mikpoopeanizmu, sKi SUKIUKAIOMb Y
npoyecu.

3.3.4.1 Bupowiyeanna Kyabmypu 6axkmepiii CRUpnogozo opooiHHs

30yAHUKH CIUPTOBOrO OpOJIIHHA IIMPOKO PO3MOBCIO/KEHI B MPHPOI
0COOJIMBO B CEPEAOBHILAX 3 BHUCOKMM BMICTOM BYIJIeBOAIB. CrnupToBE OpOMIHHS
CIOpUUMHSAEThCA AphKIKaMu (poau Saccharomyces, Schizosaccharomyces), a Takox
OKpEeMHMMH TpeACTaBHUKaMu OakTepiii (Sarcina ventriculi, Zimomonas mobilis,
Erwinia amylowora) 1 MykopoBumu rpudbamu. IIpore ocHOBHUMHU 30yAHHUKAMU [[LOTO
mporiecy € ApiKIKOBI Tpubu - caxapominetru (Saccharomyces cerevisiae, S. vini,
Schizosaccharomyces pombe). BoHu BUTpUMYIOTh BUCOKI KOHLEHTpalli COUPTY B
cepenoBuiill 10 14%, yTBOPIOIOTH MEHIIE MOOIYHUX MPOAYKTIB Mij 4ac OpOJIIHHS.
Ile omHOKNITHMHHI Opra”i3Mu OKpyrioi abo oBajabHOI ¢opmu, QaKyIbTATUBHI
aHaepoOH, PO3MHOXKYIOThCS HECTATEBUM 1 CTATEBUM MIISAXOM. JIPKIKI IMIHUPOKO
nomupeHi B npupoai. Omnwmcano Omu3bko 200 BHAIB  caXapOMIIETIB.
HaiiBaxxnuBite 3Ha4eHHS IS JIIOJUHA Mae Saccharomyces cerevisiae.
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HaHxapaKTelemom O03HAaKOIO BCIX BI/II[IB I[pl)KI{)KlB Oboro poay € IXHS
SHaTchTB A0 aKTHUBHOI'O 36p0I[}KYBaHH}I MOHO- 1 ,Z[I/Icaxapl/IIﬂB 3 YTBOPCHHAM
CTUJIOBOT'O CIINPTY 1 C02 3a TaKOIO CXCMOIO:

CeH106 +2AJ1D +2OH —2C,HsOH + 2CO, +2H,0 +2AT® (130 /)

OntumansHa temmeparypa 25-30°C, pH=4-6. EnexTuBHICTP yMOB MOJIATa€ B
BUCOKIN KoHIEHTpauii 1mykpy (mo 70%), Hu3pkoMy 3HaueHHI pH cepenoBuina Ta
CIHPTY, IKANA BUALIAETHCS B POLIEC] OPOIIHHS.

3axknaoannsn oocnidy. Y xonby o6'emom 200-250 mu mamutu 50 mi 10%
po3unHy 1ykpy 1 gomatu 10r npikmxkiB. KonOy 3akputu BaTHUM TamroHoM. Ha
HACTYIHOMY 3aHATTI IPOBECTH PEAKI[iI0 HAa BUSBJICHHS CIIUPTY.

3.3.4.2 Bupouwiysanns Kyabmypu daxmepiii MOJ104YHOKUC020 OPOOIHHA

MosouHokucai OakTepii MOMHUpPEHI B MPUPOJIl JIyXkKe MIUPOKO, iX MOXKHA
3HAWTU CKpI3b — Yy MOBITPI ¥ IPYHTI, Y MOJIOIl ¥ HA MOBEPXHI OBOYIB 1 PPYKTIB.
BoHuu rpamMmno3uTHBHI, HECHOpPOHOCHI, TEPEBAXXHO HEPYXJIMBI aHaepobu abo
Mikpoaepodinu. Po3pi3HAOT KyJenoaiOHI Ta mNaauukononioHi ¢opmu. B
3aJIEKHOCTI BiJ MPOAYKTIB, SKI HarpoMaJUKyrOThCA I 4Yac OpOJIHHSA, BCl
MOJOYHOKHCHII OakTepii MOMINSIOT, HAa JABI Tpynud — munogi abo
2oMohepmenmamusHi, MO YTBOPIOIOTh TPHU 30pO/KYBaHHI ILYKPIB SK OCHOBHUU
npoaykt  mojouny  kuciory (CeHipOs — 2CH3;CHOHCOOH), i
eemepogepmenmamueti abo Hemunogi, siKl B Tporeci 30po/KyBaHHS IIyKpPiB, KpiM
MOJIOYHOI KHCJIOTH, YTBOPIOIOTh 3HAYHY KIJIbKICTh 1HIIMX PEYOBHUH: OLTOBY,
SHTApPHY KUCIIOTH, CIIUPT, APOMATHYHI PEUOBUHHU, BYTJICKUCIIHI ra3.

Kynenooioni (kokoei) gpopmu.

['omodepMeHTaTUBHI MOJOYHOKHCII CTPENTOKOKKHA. THUNOBUN MpeICTaBHUK
i€l TPYIH MorounoKucauli cmpenmokoxk (Streptococcus lactis). Woro kiiThHI
MarOTh OBAJIbHY (POPMY, SIKI Y MOJIOJIUX KYJIbTYp PO3TallOBaHl Y BUIJISIAI KOPOTKUX
JAHITIOKKIB, a y CTApUX — MOMapHO. MOJIOYHOKUCIUI CTPENTOKOK 3HAXOIUTHCS B
yCIX KHCJIOMOJIOYHUX MPOAYKTaX 1 CKJIaJa€ OCHOBY Mikpodopu mnpocTokBaiil. B
MpoIIeCl KUTTEASUIBHOCTI OakTepiit HakomuuyeThesi 10 1% MOJOYHOT KHUCIOTH,
KHCJIOTHICTD cepenoBHIna MiaBUILYeThCss 10 120°T (KMCIOTHICTH BUMIPIOETHCS B
rpagycax Tepuepa. I'pagyc TepHepa — 1e KuibKicTh MUIUIITPIB (,1-HOpManbHOTO
PO3UYMHY JIYTY, HEOOX1HOT s HelTpamizamii kuciaoTu B 100 MuIutiTpax MoJioKa.
YuM BHILlAa KUCIOTHICTh, TUM BHILE HMOBIPHICTH 3ropTaHHs, npu 26 °T moioko
Moxke 3ropHyTHcs, mpu 28 °© T — 000B's13k0BO 3ropHeThes). [Ipu onTuMamnbHi
temnepatypi 30-35°C Str. lactis ckBamrye monoko mpotsirom 10-12 rommn. Str.
lactis Mae aHTHMIKPOOHY JIit0, YTBOPIOE MOJIMEITHIHI AHTUOIOTUKYA HU3UHU. BoHU
CTIKI 0 BHCOKHX TEMIIEpaTyp Ta 3aTPUMYIOTh PICT 0aratboX TpamIO3UTHBHUX
MiKpoOiB B ToMy 4Hcii 1 naToreHHUX (Mycobacterium tuberculosis).

BepmikoBuii  crpentokok  Str.  CremoriS yTBOPIOE JIOBTi  JIAHIIIOXKKH.
OnTtumansHa Temnepatypa 25-30°C. Ilpu 30poKyBaHHI MOJIOKa 3TyCTOK HaOyBae
CMETaHOMOAI0HY KOHCHCTeHI(if0. Jleski mramu Str. Cremoris MoxyTh BHPOOJISATH
AHTUO10THUK JTUTUIOKOKITHH.
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[erepodepMeHTAaTUBHI MOJIOYHOKHUCHI CTPENTOKOKKH.

ApomaroyTBoproroui cTpenTokoku: Str. citrovorus, Str. paracitrovorus, Str.
diacetilactis HagarOTh KHCIOMOJOYHHM IIPOAYKTaM IMPHEMHOIO CMaKy 1 3amaxy.
Temneparypa pocty ~ 30°C.

Cepen rerepopepMEHTATHBHUX MOJOYHOKUCIUX CTPENTOKOKIB € TepMO(iaH
(Str. thermophilus), sxi possuBatothcs npu 45°C. IX BUKOPUCTOBYIOTH mHpH
BUT'OTOBJICHHI CUPIB (IIBEHIIAPCHKOTO, PAJITHCHKOTO).

Jlo rerepodepMEHTATUBHUX MOJIOYHOKUCIUX CTPENTOKOKIB BIJHOCUTHCS
Tako pig Leiconostoc. Bakrepii 30pomKyroTh caxapa, MPUAAIOTh CHCIH(pIYHHIA
3amax KMCJIOMOJIOYHHUM MPOJTYKTaM.

Hanuuxkonodioni monounokucii 6axkmepii.

lomodepmeHTaTBHI  TepMOGDIIIEHI  MOJIOYHOKHCII  Oaktepii.  Bonu
posBuBatoTbes mpu t=40-45°C, amxdae 15°C ix pict 3ynunsierbes. [lix yac Oponinas
caxapiB yTBOprO€Tbcsa 10 3,5% MOJOYHOI KHUCIOTH, KHUCIOTHICTH CEpelOBHUIIA
nocsirae 300-400° Tepuepa. baktepii MarOTh BUIUISA JOBIUX TMAJWYOK, SKI
po3TalioBaHi MNOOAMHOKO a00 y BUIIISAL JIAHLIOKKIB. Ha TBepaoMy mNOXHMBHOMY
CEepeIOBHIII YTBOPIOIOTH PO3TATYKEHHS, sIKi HaraayroTh KopeHi. [IpeactaBauku:

— Oonrapceka nammuka (Lactobacillus bulgaricus) BuauifOTe 3 MIBAEHHUX

IPOCTOKBAIIL;

— amunodineHa (Lactobacillus acidophilum) — 13 BMicTy KUIITKOBHKA;
— cupHa (Lactobac. helveticum) — 3 cupis.

AuunoQiupHy MaJIWYKy BUKOPUCTOBYIOTH JJIA MPUTOTYBAaHHS anuao(uIiHY,
AKUN Mae JIIKYyBaJIbHY 110 MPU NUTYHKOBO-KHUILIKOBUX XBOpOOaXx.

Me3odinmpai  OakTepii  posBuBaroThcsas npu  t=30°C 1 posramoBaHi
JICHITIO’)KKOM, BOHU YTBOPIOIOTH MEHIIE MPOAYKTIB KUTTEMISIILHOCTI, KUCIOTHICTD
npoaykTy He nepeBuirye 180°T. Buninstors n1Ba Buau ctpentobakrepiii: Lactobac.
casel, AKUM mpiiMae y4acTh B J03piBaHHI cHUpiB, Ta Lactobac. plantarum - ctumystoe
MIPOIIECH CHJIOCYBAHHS Ta KBAIICHHs] 0BOYiB. MOJIOKO 3rOPTalOTh MOBIIHHO.

['erepodepmeHTaTHBHI MOJIOYHOKHCI OakTepii. beta-0aktepii 3ycTpidyaroThCs
Ha POCIWHAX, 30POKYIOTh IIYKpU 3 YTBOPEHHSM BEJIMKOI KUIBKOCTI CIHPTY Ta
BYTJIEKUCIIOrO ra3zy. MoJIOKO He JOBOJAThH 0 3TOPTaHHS, NMPHU IIbOMY YTBOPIOETHCS
Majl0 MOJIOYHOI KHMCJIOTH 1 0arato JIETKMX KHCJIOT, SKl HaJalTh TEBHHM apomar
cupam, kedipy. XapakTepHUM TpeAcTaBHUKOM Oera-Oakrtepiii e Lactobacillus
brevis, mTaMu SKOTO 30pOKYIOTh T€KCO3H, JIeAKl AUIYKpH, apabiHO3y Ta KCHIIO3Y.

Kedipni rpudku a6o kedipni sepna (Torula kephir). Ix BuxopuctoByioTs s
BUrOTOBJIEHHA Kedipy. o ckiamy kedipHMX 3€peH BXOISATh MOJOYHOKHUCII
CTPENTOKOKKH, apOMaTyTBOPIOIOY1 KOKH, MOJIOYHOKHCIII MaJTUYKU Ta MOJIOYHOKHUCII
TP K.

3aknaoannsa oocnidy. JoOpuM CepeloBUINEM >KUBJICHHS JUISI OJEpKaHHS
KyJIbTYpHU MOJIOYHOKHUCIUX OakTepidi € Monoko. [ns oxepxanHHsa OakTepii MOJIOKa
CBDKE€ MOJIOKO 3ajJMINAalOTh NpH KIMHATHIM TemmepaTypi (B TepMocTaTl NpH
temnepatypi  28-30°C).  MonouHokucii — OakTepii  BUKJIMKAIOTh  IMPOIIEC
MOJIOUHOKHKCIOTO OpofdiHHsa. OnTuManbHa TemrepaTypa PO3BHTKY MOJIOYHOKHCIHX
OakTepiii HeoHaKOBa. J[JI1 MOJIOYHOKHKCIIOTO CTPeNnTOKOKY (Streptococcus Lactis) —
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30-35°C; amumodimpaoi mammukm  (Lactobacter, Acidophilum) - 40°C,
TepModinbHOTO cTpenTokoky (Sreptococcus thermophilus) — 40-45°C.

3.3.4.3 Bupowysanns Kyabmypu 0aKkmepiil MacaisHOKUC1020 OpOOiHHA

MacnsiHokucsae OpoliiHHS — 1€ CKJIAIHUN Mpolec MEePeTBOPEHHS BYIJIEBO/IIB
710 MACJISIHOT KUCIIOTH Ta 1HIUX PEYOBUH:

C6H1206 —> CH3-CH2-CH2-COOH + 2C02 + 2H2 + 20 kkan

Jlanuii npoiiec XxapakTepHHUH JJIsl TPYNHU aHAEpPOOHUX CHOPOHOCHUX OaKTepiil.
[TpencraBHrKOM 30yAHUKIB MacstHOKUCIOTO Opoxinas € Clostridium pasterianum.

3aknaoanna 0ocnidy. Po3BUTOK MACIHSTHOKUCIHUX OakTepiil MOKHa OJep>KaTh
Ha KapTOIUITHOMY cepenoBHili. IJis 1mbOro YUCTY HEOUHWIIeHy Oyiap0y KapTOIuIi
HapizaTu APIOHMMHU IIMATOYKaMH, MOMICTUTU y KojaOy Ha 1/3 o0'emy, momatu 1 r
Kpeiau, 3aJIuTH Mailbke TOBEpXY BOJONPOBIAHOIO BOJOI0, 3aKPUTH BATKOIO MPOOKOIO,
MOCTaBUTU Ha BOAsSHY Oanto 1 ButpuMatu 10 xB. mpu Temneparypi 80°C. Ilpu i
TeMIlepaTypi TUHYTh BCl Oe3cropoBi ¢opmu Mikpoopranizmis. Ilicins macrepuszarii
MpoOIpKU MOMICTUTH B TepMmocTaT i3 Temmneparyporo 30°C nHa 2-3 nmobu. Yepes 2-3
100U B pIIMHI MOKHA BHUSBHUTH OakTepili MacISTHOKHCIOrOo OpOAIHHS, cepel SKUX
nepeBaxkae Clostridium pasterianum.

3.3.4.4 Bupowysannsa Kyibmypu 6axkmepiit 0Oumo80KuUc1020 0pooiHHA

OuroBokucie OpOAIHHS Mae aepOOHUIN XapaKkTep, Ha BIAMIHY BIJl 1HIIKUX BHIIB
OpoxainHs. BiH nputamaHHuii rpymi 0aktepii, Akl € oOiiratTHuMu aepodamu. bynb-
AK€ CEpEJOBHILE, IO MICTUTh HEBEJNMKY KUIBKICTh CHUPTY 1 HE 130JbOBaHE Bij
atMocdepu, € CIPUATIUBUM CyOCTPaTOM JIJisi PO3BUTKY OIITOBOKHUCIIMX OaKTepiH, siki
MOTPAIJISIOTh 0 HHOTO 3 TOBITPS. [IpeacTaBHUKaMH OITOBOKHCIUX OakTepiid €
Acctobacter aceti, Acetobacter pasterianum, Acetobacter xylinum, Acetobacterium
kutzingianum Torro.

OnroBokuciai OakTepii 3/1aTHI YTBOPIOBATH OpraHiyHI KHUCJIOTH (OILITOBY,
TJIFOKOHOBY, MPOMIOHOBY) NUISIXOM HENOBHOTO OKUCHEHHS LYKpPIB 1 CHHPTIB.
Hanpuxnan:

o
CH,CH,OH —2 5 CH,CO0H + H,0.

OnroBokuciai Oaktepii — 1€ Oe3CmopoBi, TIpaMHETaTHBHI, MAaJIOPYXJIUBI
MaJIMYKK 3 nepuTpuxaibHuM (pin Acetobacter) abo nomsipaum (pin Gluconobacter)
TUINIOM JDKTYTUKYBaHHSA. OLTOBOKHCII OakTepli pO3BUBAIOTHCA JIMIIE B a€pOOHUX
ymoBax. Sk cyOcTpaT s OKMCHEHHS BOHHM BHUKOPHUCTOBYIOTH €TAHOJ, SIKH
OKHCHIOIOTh JI0 OLITOBOI KUCJIOTH, @ TAKOXK 1HII COUPTH 1 IyKpH. JlesiKi OLITOBOKUCTI
Oaktepii (rpyna peroxydans) 3HaTHI HarpoMaJKyBaTH OIITOBY KHCJIOTY, SIK
MPOMDKHUM MPOJIYKT, SIKUM MIAJISATae MOAAIbIIOMY OKUCHEHHIO. [HI 6akTepii (rpymna
subaxydans) HarpoMaJKylOTh OIITOBY KHUCJIOTY SIK KiHIIEBHM mponaykrt. Jlo mepioi
rpyniu  Hanexuth Gluconobacter oxydans, no npyroi - Acelobacter aceti, A.
pasteurianum, A. xylinum OKUCHIOIOTh OLITOBY KHCJIOTY JTy>K€ MOBUIBHO.

KynbTypu ouroBokuciux 0akTepiid BiIPI3HIIOTHCA OJHA BiJl OJHOI pO3MIpaMu
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KJIITUH, XapaKTepOM YTBOPEHHS IUTIBKM Ta ii XIMIYHUM CKJIAJOM, CTIHKICTIO 0
cnupTy 1 onroBoi kucioTu (puc. 15). OnTtumanbHa Temmeparypa s iXHBOTO
PO3BUTKY JEXKUTh Y Mexax 20-35°C. [lnsa oaepkaHHA HarpoMaJ)KyBaJIbHOI KyJIbTYpHU
OIITOBOKUCIIUX OakTepii BHKOPHCTOBYIOTH CJIAa0O0QJKOTOJIbHI Hamoi (IHUBO, CyXe
BUHO). PO3BUTKY OLITOBOKMCIHNX OaKTepiil CIipusie HAsBHICTh Y CEPEIOBUII CIUPTY 1
YTBOPEHHS OLITOBOI KHUCIIOTH, sika 3HMKYe pH cepemoBuilia 1 MPUTrHIYye PIiCT THIIMX
MIKPOOpPTaHi3MiB.

3aknaoanna oocnidy. J1ns BUPOIUTYBaHHS OLTOBOKHUCIUX OakTepiil y KOHIUHY
K0JI0y HAJIMTH TOHKHWH IIap HemacTepizoBaHoro nusa (2 cMm). ToBImMHA Mapy MHBa
Ma€ BEJIMKE 3HAUEHHS, OCKUIBKH JJIsi OLTOBOKHCIUX OakTepiii moTpiOHO CTBOPHUTH
aepoOHi ymoBwu. Jlo muBa nogatu 10% Bixg oro 06'emy — 6% orrroBoi kuciotn i 0,5-1
cM® eTHIIOBOTO CIHPTY, 3aKPHTH KOJIOY MPOOKOIO i OCTABHTH B TepMocTaT mpr 30-
35 °C na nmexinbka ni0. 3a 4-5 mHIB HA TIOBEPXHI MMMBA YTBOPIOETHCS CipyBaTO-01sa
TUTIBKA OLITOBOKHUCIIUX OaKTEPiH.

bepyTh cBixke HemacTepizoBaHEe MHUBO 1 PO3JIMBAIOTH WOTO B KOJIOH IIapoM
3aBBUIIKK 2 cM. Jlo muBa nomaroth - 1 0,5 -1 mi etmnnoBoro crupty. Ilicis mporo
KOJIOM 3aKpUBAIOTh BATHUMHU MPOOKAMH 1 CTaBIISATh Y TEPMOCTAT MPH TeMIiepaTypi 25-
30° C.. Sxmo 1uriBKa cyxa, 3MopiIKyBara - Acetobacter pasteurianum, riajeHbKa i
com3ucTa - Acetobakter acetl, a AKITO IDIIBKA I'1aJ¢HbKA CIM3UCTA 1 MIHIMAETLCS IO
CTIHLII KOJIOM Bropy - Acetobacter kutzingianum.

3a 30BHINIHIM BUTJISIOM TDTIBKHM MOYKHA TIPHITYCTUTH, SIKAHA BHJ OIITOBOKHCITUX
OaxTepiil mepeBaxae:

» Acetobacter aceti — xopoTka HepyxoMma MaJUYKOIOAI0HA OaKTepis, MO He
YTBOPIOE CIOp. i KJIITUHY YTBOPIOIOTH JNAHIIOKKY. I1if iero fomy KIiTHHM
Ha0yBarOTh KOBTOT'O KOJBOPY. [Ipu iIHTEHCMBHOMY PO3MHOKEHHI OakTtepii
YTBOPIOIOTH CJIM30BY IUIIBKY Ha MOBEPXHI MUBA, SIKa HE 3all0B3a€ HA CTIHKU
KOJIOH;

> Acetobacter pasterianum — e Oaktepii, siki MOp(}OJIOTIYHO OJIM3BKI 0
NOTEepeHIX, ajle Mia i€l Hoay 3a0apBiIOIOThCS B CHUHIN Koaip. Bonwu
YTBOPIOIOThH CYXY 3MOPIIIKYBATy ILJIIBKY;

» Acetobacter xylinum — 1ie 0akrepii, sIKi Ha CEpEIOBHILI YTBOPIOIOTH IPyOy
3MOPILIKYBaTy TOBCTY IUTiBKY. Ilin gi€ro oy KIIITUHU HAOYBalOTh CUHBOTO
Kompopy. ONTOBY KHCIOTY, IO YTBOPIOETHCSA, OKHCHIOIOTH [0
ByTJIEKHCIIOro raszy 1 Boau. L1 Gakrepii € koMnoHeHTOM '"yaifHoro rpuba',
SAKUW BUPOILYIOTh y MOOYTI1 AJisi OIepKaHHS 0XO0JIOHKYBAJILHOTO HAIOIO;

» Acetobacterium kutzingianum — me GakTepii, fiKi YTBOPIOIOTH ILIIBKY, IIO
3amoB3a€ Ha CTIHKKM koiouw. Ilig j;iero Hoay KIITHHH — OakTepiid
3a0apBIIOIOTHCS B CUHIN KOJIIP.

3.3.4.5 Bupouwiysannsa Kynibmypu daxkmepiil 6poOiHHA NeKMUHOBUX PeHOBUH
bpooinns nexmunosux pevogun. TIEKTUHOBI PEUOBUHU CKIIAJIAIOTh OCHOBY
CEepPEeNUHHUX TUIACTUHOK, IO CKJICIOIOTh KJIITUHU B TKaHWHAX. PO3pPI3HAIOTH 3 THUMH
MEKTHHOBHX PEUYOBUH:
® [IEKTHMHOBA KHCIIOTAa — JIaHioKKA 3 5-100 3anuiikiB rasakTypoOHOBOI
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KHUCJIOTH, 1110 YTBOPIOIOTHCS MPU OKUCHEHHI TeKCO3;

® [IEKTUH — JIAHIIOKKU TaJaKTypOHOBOI KHUCJIOTH, JIedKli KapOOKCHIIbHI TpyIu
SKO1 METHJIbOBAHI,

® [IPOTONEKTHH — JIEKUIbKA JIAHIIO’KKIB MEKTUHOBOI KUCJOTH, Kl CIOIy4eHI

KaJIBITIEM.

[Ipomec pyiiHyBaHHS TICKTUHOBUX pPEUOBHMH BiOYBA€ThCS B PE3yJIbTaTI
(bepMEHTaTUBHOTO TiAPONI3y, IO CIOPUYUHAETHCA OakTepisiMu, TpudbamMu Ta
aKkTUHOMIiIleTaMd. ByrneBoau, 1m0 yTBOPIOIOTHCS, B aHAepOOHUX YMOBax
30pOKYIOTHCS 32 TUTIOM MAaCISTHOKHCIIOTO OpOIiHHS.

[lekTriHOBE OpPOIIHHS JIEKUTh B OCHOBI POMUCIIOBOTO OJIEp>KaHHS BOJIOKHA 13
TEXHIYHUX KYJIBTYp — JIbOHY, KOHOIIEJb, JUKIyTa, KeHada. HaltakTuBHIme OpoIiHHS
ICKTUHOBHUX PEUOBHH CIIPUUMHSAIOTH OakTepii poay Clostridium.

3axknadanna oOocnidy. JIns BUpPOUIYyBaHHS TNEKTUHOPYHHYIOUMX OakTepii
BUKOPUCTOBYIOTh JuIsiHE cepepoBuie. 10-20 creben IbOHY MOBXKUHOIO 5-7 CM
3B'SI3aTH HUTKaMU y MajleHbKi cHOmukH. [lokimactu iX y BenuKy Koy, 3aIuTH
Bojo10 1 kun'stute 10-15 XB. (114 BUAaIEHHS €KCTPAKTUBHUX PEYOBUH, IO MOXKYTh
oytu mxepenom KapOoHy [iisi CyNyTHIX MAacCJISTHOKUCIUX Oaktepiit). Bomxy 3mutu,
CHONMKHU 3aJIMTU HOBOKO TOPIIEI0 BOJU, 3aKPUTU KOJIOYy BaTHOK MPOOKOIO 1
noctaButu y Tepmoctat npu 30-35 °C.

Yepe3 4-5 10 y KoaO1 MOYHETHCS MPOLIEC NEKTHHOBOIO OpOAIHHS, plAMHA
MIOMYTHIE€ 1 MOYHE MIHUTUCH. ['a3u, M0 BUAUISIOTHCS, MIAHIMAIOTH CHOMUKHU Ha
MOBEPXHIO CEPEOBUILIA.

3.4 BuchoBok: Jlis mociBy wMikpodaopu Ha gabopaTopHiii poOOTI
3aCTOCOBYBAJIMCh HACTYIIHI MOXHUBHI cepeaoBuia... [IpoBenu mociB mikpodiopu
MOBITPS Y ... MPUMIIIEHHI Ta MiKpodiopu nmpodbu BOAW BIAIOpaHOi 3 ... 1 IPYHTY.
[lociB  mikpoduopu  TOBITpS  BUKOHYBaJd ... METOJOM.  BupocTtuiu
OakTepii....OpoainHs. [TpakThyHa IIHHICTH WX METOJIIB OPOJIIHHS MOJSTAE Y ...

KoHTposbHI UTaHHS
1. Jlns sKux 1ijiel BAKOPUCTOBYIOTh MOKUBHI CepeI0BHINA?
Ha sixi rpynu moaiisitoThest MOXKUBHI cepeoBHIa?
Buxopucranus celeKTUBHMX 1 AU(EpeHIIIHO-11arHOCTUYHUX
CEPEIOBHILL.
[Ilo Take arap 1 >xenaTuH?
[I{o Take cTepuiizailis 1 mactepusaiis?
YoMy TeXHOJIOTY MOTPIOHO 3HATH CAHITAPHUN CTaH MOBITPS?
[Ilo Take mociB Ta NepeciB MIKPOOPraHi3MiB?
VY 4oMy CyTh CEIMMEHTALIIITHOTO METO/Ty MOCIBY MIKpOOpPTraHi3MiB?
. Ski Buau OpoJIiHHS BU 3HA€TE?
10 SIka mpakTUYHA IIHHICTh MPOIIECIB OPOAIHHS.

w N

©ooNo O~

52



JNabopaTtopHa po6oTa Ne 4

AHaJti3 mociBiB Mikpog1opu moBiTPsi, BOJAM Ta IPYHTY.
IleperBopeHHst MikpoopranizMamMu cnojyk Kapoony
(mociigkeHHs1 Pi3HUX BUAIB OpOIiHHA)

4.1 Meta: OBOJIOAITH TPOCTUMHU METOJAMH aHaji3y MOCIBIB Mikpodiopu
MOBITPs, BOAWM Ta TIPYHTY, PO3TIAHYTH TiJ MIKPOCKOIIOM MOPQOJIOTito
MIKpPOOPTaHi3MiB, $SKI BHU3MBAaIOTh TI€BHI BHUAM OpOJIHHA Ta HABYUTHUCHh 3a
MOP(OJIOTIYHUMH O3HAKAMHU Ta 3a JOMOMOTOI0 XapaKTePHUX PEaKIlii BUSHAYATH BU]
OpomiHHS.

4.2 KopoTki TeopeTH4Hi BigoMocTi

llogimps € HECTPUATIUBUM CEPEJOBHUIIEM JII PO3BUTKY MIKPOOPTaHI3MiB,
TOMY 110 B HhOMY HEMAa€ OPraHiuHUX pedoBUH. Mikpodaopa moBiTpst HENOCTIHA. Y
MOBITP1 MICTUTHCS 3HAYHA KUIBKICTh CHOp 1 BET€TaTUBHUX KIIITUH MIKPOOPTaHI3MIB.
Y HbOMY MOXKHA BUSBUTH JPLKIKI, MilelianbHl TpuOH, CIOpOBI Ta OE3CIOpPOBI,
1HO/I1 maToreHH1 6aktepii. MikpoopraHi3aMu MOTPAILISIOTh Y MOBITPS 13 IPYHTY, BOJIH,
3 TOBEpPXHI POCIWH, 3 BUIUICHHSMU XBOpPUX JIIOJIEH. y TIOBITPS TOMAAI0Th
MIKpPOOPTaHi3MH, ¥ MOKJIMBE MOIMIMPEHHS 30YIHUKIB 1H(EKIIHHUX 3aXBOPIOBAHbD.
[ToBiTpst Moke OyTH JDKEpeloM 3a0pyJHEHHS MIKPOOpPraHi3MaMH XapyOBUX
MIPOJTYKTIB.

Booa € nupupoIHMM  CEpElOBMINEM  ICHYBaHHA  OaraTbOX  BHJIB
MIKpPOOPTraHi3MiB, 110 CKJIaAal0Th MOCTIMHY BOAHY MIKpO(dIopy, 3AaTHY XHUTH 1
PO3MHOXKYBAaTHCSl Y BOJll, OpaTW y4yacThb Yy MHEPETBOPEHHSAX a30TBMICHUX PEYOBHH,
CIIOJTYK CIpKH, 3aJ1i3a, CAMOOYHIIICHH1 BOJIOM.

BunankoBa Mikpodaopa mnoTtparsisie 'y BOAOWMH 3 TIPYHTY, 3 Tajiolo abo
JIOIIIOBOIO BOJIOK0, 3 TMOBITPS 3 OCIJAI0YUM MHJIOM, 3 BUKHJAAMU MPOMUCIOBHUX
MIAMPUEMCTB 1 CTIYHMX BOJ. OCHOBHUM JIKEPEIOM 3a0PYIHECHHS BIIKPUTHX BOIONM
MIKpOOpTraHi3MaMHu, siIKi MOXYTh OyTH 1 MTAaTOTEHHUMHU, € CTI4HI BOJIH.

[luTHy BOIYy peTeabHO OYMINAIOTH 1 3HE3apakyroTh. OIiHKA SKOCTI MUTHOI
BOJIM 3JIWCHIOETHCS KOMIUIEKCHO 3a OPTaHOJCNITHYHHMH, T'eIbMIHTOJOTIYHHMH,
(b13UKO-XIMIYHUMH 1 MIKPOO10JIOTIHHUMHU TTOKA3HUKAMHU.

BusBienHss y BOAl TATOTEHHUX MIKPOOPTaHi3MIB CBITYUTH TIPO il
HEMPUAATHICTH J0 BXKUBAHHS, TOMY T'OJIOBHA BHUMOTA JIO0 SIKOCTI BOJAHM — BIJCYTHICTh
MaTOr€HHUX MIKPOOPTaHi3MiB.

VY mporiecax rpyHTOYTBOPEHHSI MIKpOOpraHi3MaM HaJIeKUTh HaJI3BUYAHO BaKITUBA
poJb. AJDKe M1 BIUIUBOM O10JIOTIYHOTO YMHHMKA BUHUKAE€ OCHOBHA BJIACTUBICTH IPYHTY,
sika BIJIP13HSIE WOTO BiJ] MATEPUHCHKOI MOPOJIA — POJIFOYICTb.

OCKUTbKU TPYHT € HaWKpalM CEPEIOBUIIEM ISl KUTTS MEPEBAKHOI OUTBIIIOCTI
MIKpPOOpPraHi3MiB, Mikpoduiopa IpyHTy JIy>Ke pi3HOMaHITHA. ¥ ii CKaji: a30Tdikcyroui,
HiTpr(iKyrodl Ta JCHITPUQIKYIOUi OakTepii, IEMOI030pO3KIaaayi, pPi3HI MTMEHTHI
MIKPOOPTaHi3MH, CIPKO- 1 3aJ11300aKTepii, MIKOTUIa3MH, aKTHHOMIIIETH, TPUOU, BOJIOPOCTI,
HaMMpocTi ToIo. B TpyHTI XUBYTH aepoOHi, aHaepoOHi, aBTOTPOdHI, TeTepoTpodHi,
ncuxpodisibHi, TepMOGUTBHI, TaT0(h1TbHI Ta 1HIIN MIKPOOPTaHI3MH.
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4.3 ExcriepuMeHTAbHA YacTUHA

Mamepianu ma ooaadnanna’ damku Iletpi 3acissHi MiKpoQIOporo MOBITPS Ta
BOJM Ha MHUHYJIOMY JIa0OpaTOPHOMY 3aHSTTI; KOJIOM 3 BHUPOIIEHUMH OaKTepisIMH
PI3HUX THUIIIB OpPOJIHHS MPUTOTOBaHI HA MHUHYJIOMY 3aHSATTi, MIKPOCKOIIH, IMEpCiiiHa
OJIisI, PO3YMH JJISI OYHCTKH OO0 ’€KTUBY MIKPOCKOIA, TKAaHWHA JJIsi TIPOTUPAHHS JIiH3
00’eKTHBY; (UIBTPYBAJILHUI TaIip; MPEAMETHI CKEJbIS IUIOCKI 1 3 JIYHKOIO; MTOKPUBHI
CKEIbIISI, CIUPTIBKY; CIPHUKW; METHJICHOBA CHHb; (YKCHH; CKISHI MOCTHKW;
kpuctamizarop; 10% pozunny NaOH; kpuctamiunuii 1oa; po3uuH Mooy y Kauiid
nomumy; 5% depym (I11) xmopumy; 10% po3umH coam; ETHIOBHW CIIHPT;
KOHIIEHTPOBaHa CipyaHa KHCIIOTA.

4.3.1 AnaJi3 pe3yabTaTiB nociBy Mikpodgaopu nosirps

HaiiGinpmi  mpocTuil  cmocid  BU3HAUYEHHS  OOHACIHEHOCTI  MOBITPS
MIKpOOpraHi3MaMu — CEIUMEHTAIlIMHUN (YalKoBHi) MeToj OyB PpO3TJISHYTH Ha
MUHYJIOMY JIa0OpaTOPHOMY 3aHSTTI.

Kinvkicnuit ananiz pezyibmamis nociey.

[linpaxyBatu KUIbKICTH KOJOHIM B uamii [letpi 1 po3paxyBaT KiJIbKICTb
MiKpoopraHismis B 1 M° HOBITpSL.

JIist mpoBeleHHS MiJIpaXyHKY KOJIOHIM MikpoopraHi3miB damky Iletpi 3
HUKHBOTO OOKY TMOJUIMTH Ha KiJIbKa CEKTOPIB 1 B KOKHOMY MiJpaxyBaTH KOJIOHII
OKpeMO, a MOTIM HU(pH miacyMyBatu. [[piOHI KOJOHIT MigpaxyBaTH 3a JAOMNOMOTOIO
TyTIN.

IligpaxyHOK KiNIbKOCTI MiKpoopramisMie B 1 M° MOBITpS BHKOHATH
KOPHUCTYIOUHCH popMyior0 OMENISHCHKOTO:

_A-100-5-1OO
B Bt ’

X

1€ X — KiIbKicTh MikpoopraHismiB B 1 M® moBiTps; 4 — KiNbKIiCTh KOIOHIH, 1110
BUPOCIH B YalIlli; B — IIoIa MoBepxHi gamku, cm” ( S= 7ir = 78,5 cM?); t — wac
excrosuii, x8; 100-5-100 — mepepaxyHok Ha 1 M° moBiTpst (Ha amky mioiero 100
cM’ TIPOTSITOM 5 XB OCifja€ CTiNBKM MiKpOOPraHi3MiB, CKibkH ix MictuThCs B 0,01 M°
MOBITPS).

Kpurepiii A5 OLIHKY MOBITPS AKUTIOBUX MPUMILIEHb HaBeAEH1 B Tabnui 4.1

Ta6muwst 4.1 — Kpurepiii st OLiHKH TOBITPS )KHUTIOBUX MpuMimess (B 1m° moBiTps)

IToBiTps JIiTHIN pexum 3UMOBHI PEKUM
MikpoopraHi3zmiB MikpoopraHi3mis
Uucre Menme 1500 Mene 4500
3abpynnene  |bimbiie 2500 binbme 7000

[Ticnst KUTBKICHOTO MiAPaxXyHKY 3pOOUTH SKICHUHM aHaII3 MIKpOhI0OpH MOBITPSI.
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CrpykTypa
@Dopma: 1 — okpyriia; 2— okpyriia 3 (pecToHIacTHM Kpaem; 3 — OKpyIia 3 BATMKOM; 4,5 —
pu30ifHa; 6 — 3 pU30ITHUM KpaeMm; / — aMmeOo01o110Ha; 8 — HUTKOMoAi0Ha; 9 —
ckinamyacta; 10 — HenpaBuiibHa; 11 — koHIeHTpUYHA; 12 — cKiIaaHA.
Ipoghiny: 1 — 3irHyTHIA; 2 — KpaTeponoAiOHmit; 3 — TOpOKYyBaTHIL; 4 — BPOCIH y
cyoOcTpaT; 5 — MmIecKaTHif; — OIMYKJINA; / — Kparuienoi0Hwmii; 8 — KOHYCOMOIOHHUH.
Kpaii: 1 — rnanenvkuii; 2 — XBUISACTHI; 3 — 3y09acTHif; 4 — JTOmaTeBuif; 5 —
HETPaBWIHLHUMN; 6 — BIUaCTHil; /— HUTYACTHIA; 8 — BOPCUHYACTHIA; 9 — raTy3uCThil.
Cmpyxmypa: 1— oqHopinHa; 2 — qpiOHO3EpHUCTA; 3 — KPYITHO3EPHUCTA; 4 — CTpyMUHYACTA,;
9 — BOJIOKHHCTA
Pucynox 4.1 — Buruisin KonoHi# MiKpOOpTraHi3MiB
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Axicnuii ananiz
OnucaTty oKpeMi KOJIOHIT MIKpoOpraHi3miB. [[Jis iboro oopat OJHY 3 HHUX,
nokiacTy d4amky [lerpi AHOM JOTOPHM Ha CTOJMK MIKPOCKOIA 1 pO3MIISIHYTH MPU
MajoMy 301abIIeHHl. OnucaTH KOJIOHIIO 32 TAKUMU O3HaKamu (pUcyHOK 4.1):
— (¢opma KoJoH1i (OKpyTJia, OBajlbHAa, HUPKOMO110HA, CILTIOIICHA);
— KOJIip KOJIOHI(;
— XapakTep Kpar KOJOHIii (piBHUH, XBWISCTHH, CKIAAYaCTHH, TMPOMEHUCTHUH,
3y04acTuii TO1I0);
— Oymck KoJoHii (OMCcKyYa, MaToOBa, IPO30pa);
— TIEHTp KOJIOHii (€ a0 BIACYTHIN);
— TOBEpXHS KOJOHII (IJI0OCKA, OMyKJIa, YBITHYTa, CKJIaa9acTa, 36pHUCTA).
3 ommcaHOi KOJIOHIT, MPUTOTYBATH TpenapaTu: "po3aaBieHa kparis', "Bucsya
kparis” Ta pikcoBaHuii 3adapOoBaHUIl Ma30K.
Posrisparoun npenapatu, BIAMITUTH OpMY KIIITHH, X pyXJIMBICTh, HASIBHICTh
ab0 BiJICYTHICTH criop. JlOCHiIPKeHHsS MOBTOPUTH 1 HA 1HIIMX KOJOHIsSX.Pe3ynpTaTu
poOOTH 3aHOTYBATH B JIAOOPATOPHUM KypHAI Y BUTJISA I Ta0muili 4.2,

Tabmuns 4.2 — KynbTypasibHi BIaCTUBOCTI MIKPOOPTaHi3MiB MOBITPSI, BUIIJICHUX
MeTon0M ocakeHH: 3a P. Koxom

O3HaKu KOJIOHIT No komoHil
1 2 3

Po3mip

dopma

Kouip

IToBepxHst
[Ipodinb

Kpai

Koncucrentis

4.3.2 AHaJi3 pe3yabTaTiB nociBy Mikpodgiopu Boau

JIist caHITapHO-MIKPOOI0JIOTIYHOTO OIIIHIOBAaHHS BOAM BU3HAYAIOTH MIKpOOHe
yucno, Kouai indekc Ta Koai-mump. Mikpoone uucno (KibKiCTh Me30(UIBHUX
aepoOHUX Ta (paKyIbTaTUBHO aHaepoOHUX MikpoopraHizmiB — MADAM), to6TO
KiNbKICTh KMBHX MikpoopraHismiB B 1 cM®, iHmekc GakTepiifi rpymH KHIIKOBOI
nanuuku  (BI'KII). Indexc BI'KII abo Koni-indekc — MiHIMallbHA KIUIBKICTh
KUIIKOBHX mamndok B 1000 cm® Bozm. bakTepii rpynu KUIIKOBOI MaJIMYKKU HaJIEXKaTh
70 CaHITApHO-TIOKA30BUX I1HJAMKATOPHUX MIKPOOPTraHi3MiB, SIKI BHKOPHUCTOBYIOTHCS
IpU  OIIHIOBaHHI (eKkanbHOro 3a0pyJHEHHS BOJHUX 00'ekTiB. Koai-mump —
HaliMeHIMiA 00'eM BOJM (B MJI) a00 IIUTBHOT PEYOBHHU (B T), B SKOMY BUSBJISIOTH
OJIHy OaKTEepito TPyNU KHUIIKOBOI MaTu4yKy. BU3HayatoTh OpOIMIBHIM METOJIOM 200
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METOJIOM MEMOPaHHUX (PUIBTPIB.

Jns mutHOI Boau 3rimHo 3 ymHHUM Jlepkcrangaprom ingekc BI'KIT — ne
oimbmr sk 3 KYO/em® (KYO — KoJOHi€ yTBOPIOKOYA OAMHHI — KiIBKICTH
MikpooprauizmiB y 1 cm°); 3aranpHa KigekicTs Oaktepiit B 1 cM® Bomu (MiKpoGHe
quCio, KUTbKicTh MAD®AM) — we 6inbin sk 100; komi-tutp mae Oyt He mentre 300.

JUig iHIIUX BOJHUX JKEpel HOPMH HE BCTAHOBJICHI, ajieé BBaXKA€ThCS, IO
apTesiaHCchKa BOJA NOBHHHA MaTH 3arajbHy KilbKicTb Gakrepiii B 1 cM® Bomu He
o1 sx 100, Boau konozs3iB 1 mxepen — 1000, Boay BIAKPUTHUX BOJOMMMII MOXKHA
BUKOPUCTOBYBATH B XapUOBUX BUPOOHUIITBAX JIUIIIE TTICIS OYUIIICHHS.

Bona xomonsasiB moxke mictutd He Outbiine 10 KINTHH KAIIKOBUX MAJIWYOK B 1
I[M3. Komoas3i He 3HE3apaKyloThCs, a MOXJIMBICTh OI0JOTIYHOI KOHTaMiHaIlii
(3a0pyaHenHs0 y>ke BeTuKa: 3 oMajaMH, IPOCOUYBAHHS 3a0pyIHEHHUX 3JIMBOBHUX 1
I'PYHTOBUX BOJ. TOMY BOJia B KOJIOJA35X MA€ MOCTIMHO Nepe0yBaTH MiJ KOHTPOJIEM.

Kinvkicnuii ananiz pezyivmamie nociey.

Busnauenns mikpoonozo uucna. KonoHii, 1o BUPOCTH SIK HA TOBEPXHI, TaK 1 B
rIIMOWHI arapy, HNiApaxoBytoTh. OLIHIOIOTH TUIBKUA Tl MOCIBH, IPH SKUX Ha YallKax
ITerpi Bupocmo Big 30 g0 300 KoMOHIH.

Pe3ynpTaT miApaxyHKy KOJOHIM Yy KOXKHIM 4Yalllli BHpPaXawThb Yy
KOJIOHIEYTBOPIOIOYMX OJMHUIAX Ha 1 cM® aHATi30BaHOI BOMHL. [TopiBHIOIOTH
OTpHMaHi pe3yiIbTaTH 3 HOPMATHBHHMH. 3a HasBHOcTi B 1 cm® 0-100 KomoHiii
MIKpOOpraHi3miB Boja BBaxkaeThcsi 4yncToro, 100-000 — cymMHIBHOI AKOCTi, MOHaA
1000 — HenpuaaTHOIO A0 BUKOPUCTAHHS y BUPOOHMIITBI i O€3 mornepe 01 00poOKu
JUTSL BYKUBAHHS JTFOJIUHOIO.

4.3.3 AHaJni3 pe3yJbTaTiB NociBy Mikpodi0pu IrpyHTy

Kinokicnuii ananiz pezyivmamie nociey.

[TimpaxoByroTh (0€3 BIIKPUBAHHS KPUIIIKH YaIllKK) KUTBKICTh KOJIOHIH, IO BUPOCIIH
Ha MIUTbHOMY cepenoBuil y vamkax [lerpi. Haiikpani pe3yabTaTé Ofep>KyroThCsl TIpU
yrBopeHHi Ha damkax 20-50 xomoniii Gakrepiit 1 20-30 komoniit TpuoiB. [lo 3akiHUeHHI
MIIpaxyHKIB KOJIOHIN BU3HAYAIOTh CEPEIHE 3 4-5 yalloK 1 MHOXKaTh HA PO3BENICHHS, B3SITE
IUISL aHatizy. Y Takuil croci0 OAEpXYIOTh KUIBKICTh aepoOHMX MIKpoOiB y 1 T cuporo
IpyHTY. /11 TOUHMX JOCHIAIB KUIbKICTh MIKPOOPTaHi3MiB BU3HAYAETHCS B 1 T MOBITPSIHO-
CYXOro, a HalTOYHIMIMX — aO0CONFOTHO CyXOoro IpyHTy. s Takux po3paxyHKiB Tpeba
BOJIHOYAC BIU3HAYATH BOJIOTICTH IPYHTOBOI ITPOOH.

KinbkicTh MIKpoOpraniaMiB Ha 1 T' TIOBITPSIHO-CYXOTO IPYHTY PO3pPaxOBYIOThH 3a
TaKkow (GOpMYIIOO:

B-BT

A4 =—,
A

O0e A — KUIbKICTh KJITHH MIKPOOIB Y 1 T' OBITPSIHO-CYXOro IpyHTY; b — cepenHe
YUCIIO KOJIOHIM MIKpoopraniaMiB y yanii [lerpi; B — BiANOBIAHE PO3BEAEHHS IPYHTOBOL
BUTSDKKH; [ — KUTBKICTh Kpanenb y 1 Mit piguHu B minetui; // — HaBa)Kka IpyHTY, B3siTa
JUTSL aHATII3Y.

Pe3ynbTaTi OCTIKEHb 3aHOCATH Y TaOUI0 4.3.
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Ta6murst 4.3 — KinbKicTh MIKpOOPraHi3MiB y IPYHTI

KinpKicTb KOJIOHIHI PosBeneuns

IToxxuBHE TIOBTODHICLE Kinpkicth
CEpEeIOBHUIIE P MIKpOOpPTraHi3MiB B I
Cepenne
1123 ]| 4 CHUPOTO IPYHTY

[Ticast KITBKICHOTO MiAPaXyHKY 3pOOUTH SKICHUNA aHami3 MIKpO(Iopy IPyHTY.

Axicnuii ananis.
PosrnsayTtn HanOidpII XapaKTepH1 KOJIOHII Ta omucaTd iX KyJIbTypajibHi
BJIaCTUBOCTI. Pe3ynbratu BHECTH 10 Tabnwuili 4.4.
BuroroButu mnpenapat Ma3oK MiIKpOOpPraHi3MiB 3 KOJIOHIHM, KyJIbTypalibHI
BJIACTUBOCTI SIKUX OMUCYBaIU. [IpoBECTH MIKpOCKOITYBaHHSI.

Tabmuusg 4.4 — KynbTypasibHi BIACTUBOCTI MIKPOOPTaHi3MIB IPYHTY

O3HaKu KOJIOHIT No komoHil
1 2 3

dopma
Pozmip

Komnip
[ToBepxHs
[Tpodins

Kpai
Koncucrenius

4.3.4 locaigxkeHHs pi3HUX BUAIB OpoaiHHS

4.3.4.1 AxicHi peakuii Ha 6UAGIEHHA CRUPMY HPU CHUPMOBOMY OPOOIHHI

1) V npo6ipky samatr 10 cM® pigdHE KyIbTYpH CIHPTOBHX GakTepiil, T0AaTH
1-2 cm® 10% posunay NaOH i mimirpité Ha CHEpTIBI, HEe TOBOATYM IO KHITIHHSL
[ToTiM BKHHYTHM JAEKiUIbKa KPUCTAIWKIB HOMy 1 MPOAOBXKUTH HarpiBaHHs. [lpwu
HAsIBHOCTI CIIUPTY BHUMAAAE 0Caa HOA0POPMY 3TiTHO PIBHSIHHS:

CH3;CH,0OH + 41, + 6NaOH — CH;l + HCOONa + 5Nal + 5H,0O

HMonopopM MoXkHA BU3HAYNTH 32 XapaKTEPHUM 3aIIaXOM.

2) o 1-2 cM® pimmeM KyIsTypH COHPTOBHX Oaktepiii momatn 1-2 o’
KOHLIEHTPOBAHOI CIpYaHOi KHUCJIOTH 1 KparisiMud 1%-uil po3uuH Kajilo AIXpomaTy
JOTH, JOKU OpaHXeBe 3a0apBIEHHS LIbOIO PEaKTUBY HE NEpeiiie B CHHbO-3€JICHE 3a
PaxyHOK B3a€MO/IIi 3 €TAaHOJIOM 32 PIBHSHHSM:

2 K,Cr,07 + 8 H,SO,4 + 3 C,HsOH— 4KCr(SOy), + 3 CH3COOH + 11 H,0O
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Po3rnsHyTH miJl MIKpOCKOIIOM >KUBHI MIpernapaT APLKIKIB.

Pucynok 4.2 — IIpenapat kUBUX KIITHH JpIKIKIB Saccharomyces cerevisiae

4.3.4.2 Jlocnioxcenns Kyavmypu 6axmepiii MOJIOYHOKUCI020 OPOOIHHA

[IpurotyBatu (ikcoBanuii 3adapOoBaHuil mpenapaT KyJabTypu OakTepiid
MOJIOYHOKHUCJIOTO OpOJIIHHSA, BUKOPUCTABIIN KUCIIE MOJIOKO, Kedip, pO3CLT KBAIIEHOT
Kamyctd a0o oripkiB. Po3ristHyTH (ikcoBaHI MIKpOOpPraHi3MH 4epe3 IMepcCiilHy
cucteMy Mikpockomna (pucyHok 4.3). Pesymbraté JOCHiIKEHb 3aHOTYBaTH B
Ja00paTOPHUI KypHaI.

A
A — monounuii crpentokok (Streptococcus lactis ); 5 — Gonrapchbka maanuka

(Lactobacillus bulgaricus); B — oocniopa monounoi 1Biai( Qidium lactis)

Pucynox 4.3 — baktepii MOJTOYHOKHCIOTO OPOIIHHS

4.3.4.3 Jlocnioxcennsa Kyaomypu 6axmepiii MACAAHOKUCI020 OPOOIHHA

Kpannuny piavHu  KyJabTypyd MAacCISTHOKUCIMX OakTepiii po3MICTUTH Ha
MpeaMETHE CKJIO 1 IoAaTH A0 HEl KpaIluluHy Hoay B Kaiid Hoaumdi. Non 3adapOoBye
KpOXMaJIbOIO/IIOHY pEUOBMHY — TpaHysbo3y — Mikpooprasidmis. Lle pomomarae
po3ni3HaTh MikpoopranizMu. Criopu x 6akTepiii Ha mpenapari He 3adapOoBaHi.

[IpoBecTn sIKiCHY peakiiro Ha MacisHy KHCIOTY, BHKOPHUCTOBYIOUH
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KyIbTypaibHy pimuny. s mporo 10 5 cm® pimuam gomatu 2 cm® 5% depym (1)
xjopuny. Ilpu HarpiBanHi yTBOproerbcsi pepym(IIl)MacnsHokucIuit KOPUUHEBOTO
KOJIBOPY.

Pesynbraty A0CiIKEHb 3aHOTYBATH B JIAOOPATOPHUH JKypHAaI.

AN
0."‘\,

N
S
'V-m-.hQ./r\

Pucynox 4.4 — Kitituau Clostridium pasterianum 3i ciopamu

4.3.4.4. /locnioxycenns Kyavmypu 6axmepiii oumoeoKuciozo 0pooinHs

PosrnsnyT K010y 3 KyJbTYpOIO OLITOBOKHCIUX OakTepiil, omucaTu XapakTep
TUTIBKY, IO yTBOpuWiacsi. BUTOTOBUTH MNPHIKUTTEBI Ta (PiKCOBaHI MiKpompemnaparu
OakTepiil, pO3MISIHYTH iX Yepe3 IMEpCiiiHy CUCTEMY MIKpOCKona (pUCyHoK 4.5).

Pucynox 4.5 — OuroBokwucii 6akrepii

[TpoBecTH siKicHI peakirii Ha aueTaTHy KHUCIIOTY.

1)B np061p1<y HaMUTH 5 cM° KyJII)TypaJ'IBHOI pinuHu, HewTpamizyBatu i 10%
PO3YMHOM COAM 1 JOJAaTH HEBENUKY KiuIbKicTh posumny Gepym (1) xmopumy
(moBinbHOI KOHIIEHTpaIlii). Cyminr Harpity. [Tpr HasIBHOCTI arieTaTHOT KMCJIOTH 3'SSBUTHCS
4yepBOHE 3a0apBiieHHs1, BHAcHA0K yTBopeHHs depym(Ill) areraty 1 BimuyBaeThCs 3amax
aHaHacy.
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2) Jlo 2-3 M1 KymbTypaibHOi piauau gogaty 0,5 cM° eTHinoBoro crmpty i 1-2 em®
KOHIIGHTPOBaHOi1 cipuaHoi kuciotu. Iliq dac HarpiBaHHS BHHHKAE 3amax
orrroBoeTuiioBoro edipy (rpymoBa eceHilisi). Peakiisi BigOyBaeTbcs 3a TakuM
piBasiHHAM: CH3COOH + CH3CH,OH — CH3;COOCH,CHj3; + H,0

PesynbTati 1ociiKeHb 3aHOTYBATH B 1a00PATOPHUI Ky pHAT.

4.3.4.5 /locnioscennsn Kynomypu déaxmepiit OpoOiHHA NEKMUHOBUX PeUOBUH

Jns BuBdeHHs Mopdosorii OakTepiii MEKTUHOBOrO OpOAIHHS MPUTOTYBATH
NprKUTTEB] Npenapati. CHONMMK BUTSATHYTH 3 KOJOHW, BUJABUTH KPAIUIMHY PIJMHU Ha
MpeIMETHE CKIIO, O/IaTH KpAIUIMHY WOy B Kaliil HOAWAl, HAKPUTH MOKPUBHUM CKJIOM 1
PO3TIIIHYTHA TN MIKPOCKOIIOM OakTepiaibHi KIITHHU 31 CHOpaMd Ha  KIHIIX.
bakTepianbHi KIITUHE MalOTh BUTJISAI JOBIMX Mamndok (pucyHok 4.6). Ilin miero omy
KJIITUHU HAOyBarOTh CUHBOTO 3a0apBIICHHSI.

Pe3ynbraTu nocniapKeHb 3aHOTYBATH B JJAOOPATOPHUM KYpHAJL

Pucynok 4.6 — bakrepii OpoAiHHS NEKTUHOBUX PEUYOBUH

4.4 BUCHOBKH
— TMOPIBHSBIIM OTPUMAaHI pe3yJbTaTH 3 HOPMATHBOM OLIIHKM MOBITPS Ta
BOAM 3pOOMTH BHMCHOBOK IpPO YHUCTOTY IHOBITPSA B JOCHIIKEHOMY
MPUMIIICHH] Ta YACTOTY MPOAHAIII30BaHUX MPOO BOJIH;
— Ha OCHOBI NMPOBEACHUX AOCIIIKEHb BKa3aTH XapaKTepHI MOPQOJIOTIYH1
O3HaKM MIKPOOPTaHI3MIB Ta XapakTepHl peakuii sl BU3HAYCHHS
KO>KHOT'O 3 BUBUCHUX THUIIIB OPOAIHHS

KonTposapHi nuTaHHs
Jlxepena 3a0pyITHEHHS TTOBITPS MiKpPOOpPraHi3MaMH.
2. YoMy MOBITPSI € HECTIPUATINBUM CEPEIOBHIIEM ISl PO3BUTKY
MIKpOOpTraHi3MiB?
[I{o Take KYO?
4. Y yoMy cyTh po3paxyHKy 3a OMeNsSHCbKUM?

=

w
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Hagimo texHosioram notpiOHO 3HATH YMOBH HAaBKOJHUIIIHBOTO CEPEIOBUILA?
Yomy Tpeba BU3HAYATH MIKpOO10JIOTTYH1 TOKAa3HUKHU BOJU?

3BIJIKM y BOJly MOMA/Ial0Th MIKpOOpraHizMu?

Yomy y Bom1 HE I[OI'IYCKa€TBCSI HasSIBHICTh IMAaTOT€HHUX MIKPOOPTraHi3MiB?

. Cxinbku KYO/cM® nomyckaeTses y Boai IHTHIMH, KOTOAA3HIi, apTe3iaHChKii?
10 JlaiiTe BU3HAYEHHS TEPMiHY KOJi-iHIEKC.

©ooNO O

JTabopaTtopHa pob6ota Ne 5
BujisieHHs1 YMCTUX KYJAbTYP MiIKPOOpPraHi3miB
5.1 Mera: BuainuTu yncty Kynbrypy Bacillus subtilis.

5.2 KopoTki TeopeTu4Hi BizomocTi

®iziosorio, OI0XIMIYHI BIACTHUBOCTI, IHMKIH PO3BUTKY MIKpPOOpPraHi3MiB
JOCHIIKYIOTh, SIK IPaBWIIO, IPU POOOTI 3 YUCTUMU KYJIbTypaMu. YHCTOIO KyJIbTYPOIO
HA3MBAIOTh TaKy KYJbTYpYy, sIKA& MICTUTh MIKPOOPTaHI3MH OJHOrO BuUAY. BMiHHS
BUJILTUTH MIKPOOPTaHi3MH OJTHOTO BUJIY 31 3MIIIAHOT OMYJIAIIT, ICHYIOUO1 B IPUPO/II,
1 MATPUMYBATH YUCTOTY KyJIbTYPU — HEOOX1IHA yMOBa POOOTH 3 MIKpOOpPTraHi3MaMH.

BuninenHss 4ucTOi KyJdbTypu 3a3BHuYail BKJIIOYA€ TPHU €TalM: OTPUMAaHHS
HAKONMUYYBAJIbHOI KyJIbTYpU; BUIIICHHS YHCTOI KyJIbTypH; BHU3HAYEHHS YHCTOTH
BUJIVICHOT KYJIBTYpPH.

Ompumannsa HAKORUYYEATLHOT KY1bmypu

HakonuuyBanbHOi Ha3WBalOTh TakKy KyJlbTypy, B SKIi MepeBakarOTh
MpEACTABHUKA  OJHIET  (i3iojoriyHoi Tpynu ab0  HaBITh  OJHOTO  BHUIY
MIKpOOpraHi3mMiB. MeToJ HakKONWYyBaJIbHUX KYyJbTyp OYB BBEICHUW B MPAKTUKY
MikpoOionoriuaux nociimkens C. H. Bunorpaacekum 1 M. beitepinkom. CyTHICTB
HOTO MoJsirae y CTBOPEHH1 €JIEKTUBHUX, TOOTO BUOIPKOBUX YMOB, SIKi 3a0€3MEUyIOTh
MEePEBAXKHUN PO3BUTOK Oa)KaHUX MIKPOOPTaHi3MiB a00 Tpymu MIKpOOpraHi3MiB i3
3MIIITAHO1 TTOMYJISITI.

[Ipu CTBOpEHHI €NEKTHMBHUX YMOB HEOOX1THO 3HATH (i310JI0TiF0 ab0 YITKO
MPEACTABIATH Ti OCOOJMBOCTI, SKUMHU TOBHHHI BOJIOAITH MIKPOOPTaHI3MHU, SKi
BUIUISIIOTBCS. EJNEKTHBHI YMOBH CTBOPIOIOTH HaWyacTile, IMaOUpardd BiAMOBIAHI
CEpEIOBHUILA, OCKUIBKM PI3HI MIKPOOPTraHi3MH [JIsi CBOTO PO3BUTKY HpPEa'sBISIOTH
HEO/JHAKOBI BUMOTH 10 JKepen XapuyBaHHs. Hampuknan, MikpoopraHi3mu, 31aTHi
(diKCyBaTH MOJIEKYJSIPHUM a30T, MOXYTb POCTH B CEpPEAOBMINI, 31 CKIIaay SKOTO
BUKJIIOYEH1 3B’A3aH1 (opMHU a30Ty. SIKIIO BHECTH B Take CEPElOBHUILE IPYHT, TO 3
BEJIMKOIO0 PO3MAiTTA HAsBHUX y HbOMY MIKPOOpraHi3MiB B Mepily yepry OyayThb
po3BuBaTHcs a3oTdikcaropu. Taki croenudiyHl TOXHUBHI CEpelOBUIIA, IO
3aJI0BOJIBHSIIOTh TIOTPEOM MEPEBAKHO OAHIET TPYIU MIKPOOPTaHI3MIB, HOCSITh HA3BY
CJEKTUBHUX. B 3apyOiKHOIO yiTepaTypi OUIBIIOrO MOMMUPEHHS HAOYyIM TEPpMIHU
«HaKOMUYYBAJIbH1» a00 «CEJEKTUBHI» CEpeIOBUIIIA.

HakonuuyBanbHi KyJbTypH MIKPOOPraHi3MiB, IO BOJOIIOTH BHCOKOIO
BUMOTJIUBICTIO JI0 CKJaJy TMOXXKMBHUX CEpPEAOBUII, OTpUMYIOTH 1Hakmie. [Ipm ix
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BU/IIJICHHI BUKOPUCTOBYETHCSI HEOAHAKOBA UYTIMBICTh KJIITHH 3MIIIAHOT MOIMYJISALIT
70 MPOAYKTIB OOMIHY PEYOBHMH, LIO0 HAKOMUYYIOThCS B cepeaosuii. [Ipukiagom
MOXYTh CITY>KMTH MOJIOYHOKHCII OaKTepii, JUisl HAKOMUYEHHS SIKUX BUKOPUCTOBYIOTH
COJIOZIOBE CyClO 0e3 Kpeiid, TOOTO CepeoBHUIIE, SIKE MOYATKOBO HE € EJICKTUBHHM.
ITicist BHECEHHS MPUPOJHOrO MaTepianay, 10 MICTUTh MOJOYHOKHCII OakTepii, B
CEPENIOBHUIIIl CIIOYATKY MOPSA 3 MOJIOYHOKUCIUMH OaKTEepIsIMHU J100pe PO3BUBAIOTHCS
npencraBHuku poaiB Enterobacter 1 Escherichia. Ognak B Mipy Hakonmu4eHHS B
CepeNOBHINl  MOJIOYHOI  KHCJIOTH 1  €TWJIOBOTO  CIHUPTY, YTBOPEHOTO
rerepo)epMEHTATUBHUMH BHJIAMH, YMOBU IS PO3BUTKY TMPEIACTABHUKH PO/IIB
Enterobacter 1 Escherichia mocTymoBo moripumyroTscsi, TOMAlI SK MOJOYHOKHCII
OakTepii, IKUM BJIaCTHBA BUCOKA KUCIOTO-1 CHUPTOCTIHKICTh, MMPOIOBKYIOTh POCTH .
Takum umHOM, B pe3ynbTaTi PO3BUTKY MOJOYHOKHUCIUX OakTepil cepenoBuIle
HaOyBae HEOOXIHY CTYIIHb €JIEKTHUBHOCTI, IO W 3a0e3neyye OTpUMaHHs
HaKOMUYYBAIbHOI KYJIbTYPH IIUX OaKTepiil.

[HOMI mpU BUAUIEHHI MIKPOOPraHI3MIB 3 MPUPOJHUX MOMYJAIIN B cepery
BKJIFOYAIOTh AHTUOIOTHKH, SIKI BIAPI3HSAIOTHCS CHEIUGMIYHICTIO [1i 1 JO3BOJISIOTH
BUOIPKOBO MPUAYIIUTH 3POCTaHHS MMEBHOI IPYIIA MIKPOOPTaHi3MIB.

[Ipu cTBOpeHHI €JIEKTUBHUX YMOB CIiJi BPaXOBYBAaTH HEOJHAKOBE CTaBJICHHS
PI3HUX MIKPOOPTaHi3MiB JI0 aepaillii, TeMIepaTypu, KUCIOTHOCTI cepeloBuIIa 1 T. .
ToMmy mpu OTpMMaHHI HAKOMUYYBaJIbHOI KYJIBTYpH aepOOHUX MIKPOOpPraHi3MiB
3a0e3MeYyl0Th BEIMKY MOBEPXHIO KOHTAaKTy CEpEIOBHUINA 3 MOBITPSM, HABIMAKHU IS
30arayeHHsl CEpeAOoBHINA AHAEPOOHUMHU MIKPOOpPTraHi3MaMH TUM ab0 1HIIUM
COCOOOM CTBOPIOIOTH aHaepoOH1I yMOBHU. CeleKTUBHUM (PaKTOPOM MOXKE CIYKUTU
TaKOX HEOJHAKOBAa WIBUAKICTb POCTY PIZHUX MIKPOOPraHi3MiB TpU JaHii
TeMIIepaTypi.

Cnin maTy Ha yBasl, 110 €JIEKTUBHI YMOBH JIaJIeKO HE 3aBXKJIU ONTUMAJIbHI JJIs
POCTY MIKpOOPTaHi3MiB, 10 BUILISIOTHCS, OJHAK BOHU Kpallle MEPEHOCATHCS HUMH,
HIXK CYIyTHIMH (popMaMu.

Buoinenna uucmoi kynomypu

[Ticns Toro sk OTpUMaHa HAKOMHMYyBajbHA, MPUCTYNAIOTh 1O BHUJUICHHS
quCcTOi KynbTypu. UncTa KyiabTypa Moke OyTH OTpHMaHa 3 OKpeMOi KOJIOHIi abo 3
OJIHI€T KIITUHHU.

BupgisieHHst 4MCTOI KYJbBTYPH 3 OKpeMoOi KOJIOHii. OCHOBHHM METOJIOM
BUJIJIEHHS YUCTUX KyJbTYp MIKPOOPraHi3MIiB /IO TENEPIIHbOrO 4Yacy € METOJ,
3anponoHoBanuii P. Koxom. [IpuHiun ioro nossrae B OTpUMaHHI YUCTOT KyJIbTYPH 3
OKpeMoi KoJioH1i. OHaK 11ei MeTo ] HempuAaTHUN ISl BUIIJICHHS MIKpPOOPTaHi3MiB,
Kl HE POCTYTh a0O0 MOraHO POCTYTh Ha IIUIBHUX cepeaoBuinax. Jlo yucna takux
MIKpOOPTaHi3MiB BIIHOCATBHCS JIesKl OakTepii, 0araTo BOJOPOCTEH 1 MPOCTIIIUX.

[Ipu BUIIIEHHT YUCTOT KyJIbTYpPH a€pOOHUX MIKPOOPraHi3MiB HAKOMUYYBAJIbHY
KyJIbTYpY BHUCIBAlOTh Ha MOBEPXHIO LIIIBHOTO cepefoBuia. [[ist 1poro posmiaBicHe
Ha KUIUIA4Yid BOJSHINA OaH1 CTEpUIIbHE TIOKUBHE CEPEIOBUIIE, 110 MICTUTH arap ado
KEJATHH, PO3NHMBaIOTh y crepwibHi damku [lerpi. Ilicns Toro sk cepemoBwuiie
3aCTHTHE, Ha WOro TMOBEPXHIO 3 TIMETKH HAHOCATh KPAIUIl0 HAKOMWYyBAJIbHOI
KyJIbTYypH a0o0 ii pO3BENICHHS Y CTEPUIIbHIN BOJI 1 CTEPUIIBHUM CKIISTHUM IIIaTelIeM
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JlpiranbCcKoro po3MOAUISIIOTh KpPAarIlo CHOYaTKy MO OJHIA TOJOBMHI TOBEPXHI
cepefoBuiia B yami Ilerpi, moTiM mo Apyridi MOJIOBHHI, MICIS YOr0o LM JXKe
HirnaTesieM MPOTUPAIOTh MOBEPXHIO HIUILHOTO CEpeOBUIIA MOCTIOBHO B 2-H, 3-1 1 4-
11 yvamkax. 3a3BUyail B NEpPIIMX JBOX YalllKaxX IMICIS 1HKyOalli crocTepiraroTh
CYIUIBHUM PICT MIKPOOPraHi3MiB, TOAl SK y HACTYMHUX — 130JbOBaH1 KOJIOHII.
Po3ciBaTu HakonmuuyBajibHY KYJIbTYpY MO>KHA METJICI0 METOJOM IITpuxa. Y IbOMY
BUIIAJIKy HAaKOMHUYYBaJIbHY KYyJIbTYypy a0o0 ii po3BeleHHS BiAOUpaAIOTH METJICI0 1 Ha
MMOBEPXHI MIUIBHOTO CepeIOBUIIA TPOBOIATH MTpuXxH (pucyHok 5.1). Ilepen koxxHUM
HOBUM IITPUXOM TIETIIIO CTEPUITI3YIOTh B MMOIYM'T MAIbHHKA.

T

Pucynok 5.1 — Po3ciB Hakonmn4uyBainbHOI KYJIbTYPH METOJOM IITPUXA, IKUN
BHCHAXY€ThCS

[licns mociBy 4Yamkd BMIIIYIOTh Yy TEPMOCTaT KpUIIKAMH BHH3, 1100
KOHJIEHCallllHa BOJA, 110 yTBOpWiacs Ha Kpuumil 4Jamku lleTpi mpu 3acturanHi
arapy, He 3aBaJujia OTPUMAaTH 130JIbOBaH1 KOJIOHII. Yalllkiu BUTPUMYIOTh Y TEPMOCTATI
npotsirom 1-7 110 3anmekHO BiJ IMIBUAKOCTI POCTY MiKpoopraHi3miB. Bupoci
130J1bOBaH1 KOJIOHIT BIACIBAIOTh TETJICK0 Ha TOBEPXHEI0 CKOIICHOTO IIUIHHOTO
cepenoBuIIa B IpobdipKu ab0 B PiIKE CEpeIOBHUIIE 1 TaK 30epiraroTh.

[30;1b0BaH1 KOJIOHII aepOTOJEPAHTHUX MIKPOOPTaHi3MIB 1 (haKyIbTaTUBHUX
aHaepoO0iB YaCTIIle OTPUMYIOTh METOI0M TJIMOMHHOTO TIOCIBY.

Busznauenna yucmomu eudinenux Kyasmyp. YncTtora BUAUICHOI KYJIbTYpH
MIKpOOpPraHi3MiB NOBMHHA OyTH peTenbHO mnepeBipeHa. Lle 3milicHIoeThCS 3a3BUYAil
JIEKUTbKOMAa CrIoco0aMu: BI3yalIbHUM, MIKPOCKOIIIYHUM KOHTPOJIEM 1 BUCIBOM Ha Psifl
MOXKUBHUX cepenoBull. [lpu Bi3yallbHOMY KOHTpPOJII MPOTJISAAETHCS 3POCTAHHS
MIKpPOOPTaHi3MiB M0 WITPUXY HAa MOBEPXHI CKOIIEHOTO arapyu3OBaHOr0 CEPEIOBUIIA.
SK1110 3pOoCTaHHA IO MITPUXY HEOJIHOPITHE, KyIbTypa 3a0pyaHeHa. Takuil KOHTPOJIb
MOKJIMBUM TUIBKH JJIS1 KYJIbTYp, 30aTHUX POCTH HA MOBEPXHI IIUIBHUX CEPETIOBUILL.

UuCToTy KyJbTYp MIKPOOPTaHi3MiB 0OOB'SI3KOBO MOTPIOHO KOHTPOJIOBATH ITiJT
MIKpOocKoroM. J[Jig 1bOTO Cii MpUroTyBaTd mpemnapar (pikcoBaHMX 3a0apBIEHUX
KJIITAH 1 PO3TISHYTH HOTO 3 IMEPCIHHOI0 CHCTeMOI0 abo mpemnapaT KUBUX KIITHH 1
PO3IIIIHYTH MOTO, BUKOPUCTOBYIOUN (Pa30BO-KOHTpACHHM NpUCTpiid. UncTa KynbTypa
0aratb0X MIKPOOPraHi3MiB, SK TMPaBHIO, MOP()OJIOTIYHO OTHOPIIHA; JOMYCTHMO
JUIIe HEe3HAyHEe BapiloBaHHS Po3MipiB KiIiTUH. OgHak HEOOXITHO Mam'siTaTH, IO
KIITUHA JIeIKUX OaKTepiid, HaNpukiaj, MIKOOakTepid, HOKapmii Ta iH., IyXe
nomimMop(Hi, TOMYy BHU3HAYEHHS YHUCTOTH TAKUX KYyJIbTYp HpPH MIKPOCKOITYBaHHI
BUKJIMKAE JEeSKI TpyAHOIUIl. YHMCTOTY KyJIbTyp MIKPOOPraHi3MiB OOOB'SI3KOBO
NepeBIpsIOTh BUCIBOM Ha TOXHUBHI cepenoBuilia. Hacammepen BUAUIEHY KyIbTYpy
BHUCIBAIOTh Ha IIIJILHE CEPEJOBMIIE, CIPUATIUBI JJis 11 3pocTaHHs OIHOPIAHICTH
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BHUPOCTUX KOJIOHIN CBIAYUTH MPO YUCTOTY KynbTypu. OOOB'A3KOBUII MOCIB HA M'ACO-
NENTOHHUM arap — CEpeloBMILE, sKEe 3a0e3nedye 3pocTaHHsA 0aratbox
xemoreTepoTrpodiB. KputepieM 4YHCTOTH KyJIbTYpH € OJHOPITHICTH BHUPOCIUX
KOJIOH1H a00, HaBIaKH, BIJICYTHICTh 3pOCTaHHs, AKIIO JIaH1 MIKpOOPTraHi3MHU Ha M'sICO-
HNENTOHHOMY arapli He po3BuBarTbcsa. Cii MaTH Ha yBa3l, 110 BUCHOBOK IIPO
YUCTOTYy JACSAKUX KyJIbTYyp MIKPOOPTaHi3MiB HE MOXKHAa 3pOOMTH TIIBKH 3a
pedynpraTamMu  BuciBy Ha MIIA. Oco0auBO 1€ CTOCYEThCS aBTOTPO(HUX
MIKpOOpPTaHi3MiB, @ TaKOXX MPEACTABHHUKIB reTepoTpo(diB, CXUIBHUX PO3BUBATHUCS 3
OHUM ab0 KUIbKOMa CyNyTHHUKamMH. UHCTOTYy TakuX KyJIbTYp MIKpOOPTaHI3MiB
NEPEBIPAIOTh BUCIBOM IIE HA PsJ CEPEAOBHUI — CYCIIO, M'SICO-TIENTOHHUN OyIbHOH,
KapTomyisiHUM arap Ta 1H. Habip cepemoBumy Ta iX CKJIaJ BH3HAYAIOTHCS
0COOJIMBOCTSIMH METa00JII3MYy BUIIJICHUX MIKPOOPTaHi3MiB, a TaKOX iX MOJIHBHUX
CYIIYTHUKIB.

5.3 ExcnepuMeHTAJIbHA YACTHHA

Mamepianu ma o6nadnanna: xouidHa xonda Ha 500 cM°, CTEPHIBHI KOHIdHI
kob6u Ha 200 cm®, BarHi MpoOKH, CIHO, Kpelaa, JUCTHWIbOBAaHA BOJAA, CICKTpUYHA
wtka, MITA, Mikpockor, mmaress J[piranbcbKoro, mpeaMETHI Ta MTOKPUBHI CKEIIBIIS.

1. Ompumanna naxonuuysanvnoi Kyaemypu cinnoi nanuuku. CiHHA
Nnajuyka IIMPOKO PO3IMOBCIO/KEHA B MPUPOAL 1 € 30yJHUKOM IICYBaHHS Oaratbox
npoAyKTiB (M'sico, puba, skt Ta inmn). Cinaa maaudka (Bacillus subtiles) — aepo6Hi,
pyXOMi, TpaMIIO3UTHBHI, CIOPOYTBOpIOOYl OakTepli. Coopu iX BIAPI3HIIOTHCS
BHCOKOIO TEpMOCTIMKiCTIO. OmnTtumanbHa TemmepaTrypa po3BUTKYy 35-45°C. s
OJIepKaHHS EJIEKTUBHOI KYyJIbTypU CIHHOI MaJUYKU CIHO JpiOHO Hapi3awTh 1
BMinlyioTh 10 T y KoHiuHy K010y Ha 300-500 cM®, HaIMBAIOTH BOXY i HAKPUBAIOTH
BaTHOIO MpoOKow, moxarTh 200 M JTUCTUIILOBAHOT BOJHM, TPYIOYKY Kpehau i
kun'state mpotsroM 20 - 30 xB. OTpuMaHuii CIHHUN BifBap pO3JIUBAIOTH Yy
MIArOTOBJIEHI CTEPWIJIbHI KOJIOM IapoM 2 CM, 3aKpUBAIOTh NMPOOKAMU Ta CTaBIISITH B
TepMocTart rnpu temneparypi 25-30°C na 23 1oomu.

2. Buoinenns uucmoi Kyaromypu. Po3ruiaBieHnid Ha KUTUISYiN BOJsHIN OaHi
MIIA, po3nuBatoTh y crepuibHi yamku [lerpi. [Ticas Toro sik cepenoBulle 3aCTUTHE,
Ha HOT0 TMOBEPXHIO 3 TIIMETKH HAHOCATH KPAIUII0 HAKOMWYYBAIbHOI KYJIbTYpH
Bacillus subtiles i crepunbHuM CKISSHUM MImaTtenaeMm JIpirajbCKOro poO3MOIiIsSIOTh
KpaIuIio CIOYaTKy MO OJHIN MOJIOBUHI MOBEPXHI cepenopuina B varii [letpi, motim
Mo JpYrid TOJOBWHI, MICIS YOTO MM K€ IIMaTeIeM MPOTUPAIOTh TOBEPXHIO
IIIJILHOTO CePeIOBHUINA ITOCTIOBHO B 2-1, 3-1 1 4-11 yaIkax.

[Ticns mociBy dYamkd BMIIIYIOTH Yy TepMocTar. Yamku BUTPUMYIOTH Y
TepMOCTaTi MPOTATOM 1-7 710 3a1€KHO BiJl IBUIAKOCTI POCTY MIKPOOPTaHI3MIB.

3. Busnauennsa wucmomu euoinenux Kyaosmyp.
[lepeBipuTH YUCTOTY BUALICHOI KYIbTYpPH:
— BI3yaJIbHUM METOJIOM (SIKIIO 3POCTAaHHS IO ITPUXY HEOJHOPIIHE, KYJIbTypa
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3a0pyHEeHA);

— TJ MIKPOCKOIIOM: JJis IIbOTO CJiJi IPUTOTYyBaTH mpenapatd (iKCOBaHUX
3a0apBIICHUX KJIITHH 1 PO3TJSHYTH HOTO 3 IMEPCIMHOI0 CUCTEMOIO (PUCYHOK
5.2) abo mpermapaT >XHBUX KIITHH 1 PO3IMISHYTH HOro, BUKOPHUCTOBYIOUH
(ha30BO-KOHTpPACHUI MIPUCTPIH.
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Pucynok 5.2 — IIpenapat ¢ikcoBaHUX 3a0apBICHUX
xiitua Bacillus subtilis.

5.4 BucHoBoK: 3poOHUTH BUCHOBOK IPO YKCTOTY OTpUMaHOi KysibTypu Bacillus
subtilis.

KoHTposnbHI nuTaHHS
1. SIky KynapTypy Ha3uWBalOTh «YUCTOIO KYJbTYpOIO», Ta 3 SKOK METOH ii
3aCTOCOBYIOTh?
Ski OCHOBHI €TaIy BKJIIOYAE MPOIEC BUAICHHS YUCTOI KyJIbTYypu?
[I{o Take HaKONUYyBaJIbHE CEPEIOBULIE?
[Ilo TpebGa BpaxoByBaTH MPU NPUTOTYBaHHI HAKOMTUYIYBAJILHOTO CEPEIOBUINA?
ki Bu 3HaeTe MeToAM BUJILJICHHS YUCTOI KYJIbTYpH?
Sxuii MEeTOJ BHIUIEHHS YUCTOI KYJbTYpU IEPEBAKHO 3aCTOCOBYETHCS IJIst
aepoOHUX MIKPOOPTaHi3MiB?
Axuit MeToa BUIIJICHHS 3aCTOCOBYIOTH ISl (PaKyIbTaTUBHUX aepo0iB?
Sxumu cnocobamMu BU3HAYal0Th YUCTOTY BUIIIEHOT KYyJIbTypu?
Kpurepii 4YMCTOTH BHAUIEHOI KYyJIbTYpH TMPU  BI3yallbHOMY CHOCOOY
BU3HAYCHHS?
10. SIx KOHTPOIIOIOTH YUCTOTY BUIUICHOT KYJIbTYpH MiJ MIKPOCKOIIOM?

SEGRFRYN

© N
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JTabopatopHa pob6ota Ne 6
MopdoJioriuHi Ta KyJbTypPaJbHi 03HAKH JAPIiAKIKIB

6.1 Meta: BUBUYUTH MOP(]OJIOTIUHI Ta KYyJIbTypaJbHI O3HAKU JPIKIKIB Ta

CIIOCOOM 1X PO3MHOKEHHSI.

6.2 Kopotki Teopernuni BizomocTi

JIpDKIKiI — OHOKIIITHHHI €yKaploTHI MiKpoopraHizMu. JpixkmKi HalexaThb 0
kiacy Hemiascomycetes (xiracy cymuactux rpu6iB), nopsaky Endomycetales. s
HUX BJIACTHBA BIJICYTHICTh MIIENi0 1 IogoBux Tid. KiiTHaA mepeTBOproe€Thes Ha
CYMKYy (ack), ycepeauHi sikoi (opMyloTbCa ackocmopu. JIpiKIKOBI KIITHUHU
PO3MHOXYIOTbCSI BETETaTHMBHHM CHOCOOOM — OpyHBKYBaHHSM, NOILIOM a0o
OpYHBKYBaHHSIM-TIOJIJIOM, a TaKOXX Oe3cTareBUM (KOJIM AacKh YTBOPIOIOTBCS 3
JTUTUIOITHOT KIIITUHU) 1 CTaTeBUM (ACKM PO3BUBATUCA B PE3YJIbTATI 3TUTTS JBOX
rarIoiIHUX KIIITHH-TAMET) CIIOCOOaMH.

Cepen apiXIKiB-aCKOMIIETIB HAMOUIbIIE MPAaKTUYHE 3HAYCHHS MAalOTh TaKl
poau:

e Saccharomyces (caxapominern). Pim Saccharomyces o0'ennye Oarato

BU/1B. HaliBaxkiuBiiiie 3HaY€HHS 1711 IPOMHUCIOBOCTI MAatOTh TaKi BUJIU:

» Saccharomyces cerevisiae — 1pi>k/ki 30pOKYIOTh TITFOKO3Y, TaJIaKTO3Yy,
caxapo3dy, Ha 1/3 padiHo3y, ManbTO3y, TMPOCTI JEKCTPUHHU.
3aCTOCOBYIOTBbCS B CIHUPTOBOMY BUPOOHHUUTBI y MepepoOIl Kpoxma-
JIMCTOT CUPOBUHU, MeJsicH (pUCYHOK 6.1);

» Saccharomyces carlsbergensis — chopuuuHsie OpOIIHHS TJIFOKO3H,
raJlakTo3u, caxaposu, padiHO3H, Men10103U, MAIbTO3U 1 MPOCTUX [e-
KCTPHUHIB. 3aCTOCOBYETHCS B MUBOBAPIHHI (PUCYHOK 6.2);

» Saccharomyces minor — 30pojpKye TJIHOKO3y, TaJakTo3y, caxaposy,
padino3y Ha 1/3, manpTOo3y He 30poakye. BukopucToByeThCsS B
xJ1100neKapCbKOMY BUPOOHMIITBI JJI IPUTOTYBAHHS KUTHHOTO XJ110a.

» Saccharomyces vini —3acToCOBY€ThCSI Y BAHOPOOCTBI.

Pucynok 6.1 — Pucynok 6.2 —
Saccharornyces cerevisiae Saccharomyces carlsbergensis
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» Saccharomycodes ludwigii (pucyHok 6.3) — BemuKi JUMOHOIOJIOHI
JIpiKIKl, 100pe 30pOIKYIOTh TIIOKO3Y, caxaposy, padiHo3y Ha 1/3.
Po3BuBaloTbCs y BHHOTPAHUX 1 IUIOJOBO-ATIAHUX COKax, fAKI cami
3a0poJnIM, B TPOMMCIOBOMY BHPOOHHUIITBI, B CJIM30T€Yl JEpPEB, Y
JaliHOMY TpUOKY.

Pucynox 6.3 — Saccharomycodes ludwigii

» Schizosaccharomyces  pomee  pO3MHOXYETbCSI B OIYKPEHHUX
KpPOXMAJIUCTUX CyOcTparax, sSKIi BUKOPUCTOBYIOTbCS B TPONIYHUX
KpaiHax Juisi BHUIOTOBJIEHHA MNHBa «IoMOe». 30po/Kye HE JIHILIe
caxaposy, TJIIOKO3y, MaibTo3y, padinoly Ha 1/3, a W JCKCTpHHH.
[Iupoko BHUKOPHUCTOBYETHCS Ha CIHMPTOBHX 3aBOJAaX APreHTHHH Ta
Mekcuku. [HIII BUOU MIM30CaxapOMILETIB 3yCTPIYalOThCS B KpaiHax
MOMIPHOTO KJIIMaTy B IUIOJ0BO-ATIAHUX COKaX, sIKI caMi 3a0pOaHIIN.

e Pio Candida 3acTocoByeTbCs sl OJACPIKaHHS KOPMOBHX JAPDKIKIB Ha
BIJIXOJIaX Xap4yOBUX BUPOOHMIITB, T1ApOIIi3aTax ACPEBUHU, COHSIIIHUKOBOTO
i PUCOBOTO JYIIMTMHHS, COJIOMH, CTEOIMH OaBOBHHUKY, KauaHIB KYKypYI3H
Ta IHIIWUX [ETI0J030BMICHUX MartepiaiiB, Ha mapadinax, metanomui. Cepen
BuiB poay Candida mmpoko BUKOPUCTOBYIOTHCS BHJIH:.

» Candida albicans (mycoderma) (pucyHok 6.4) — acumimoe
IJIIOKO3Yy, C€axapo3y, MajbTo3y, JakTo3y. OKHCHIOE eTHIOBUMN
ciupt 'y CO, 1 Boay nwisixom auxanss. IIkigHMK CUPTOBOTO
BUPOOHUIITBA, MUBOBApiHHS, BMHOPOOCTBA, BUPOOHHUIITBA KBAaCy,
Oe3anmkoroysibHMX HamoiB. Ha cnemiamizoBaHUX — JIPikKIKOBHUX
3aBOJIaX Y JPLKIDKOPOCTUIILHUX —amaparax pO3MHOXYETHCS 3
Habararo OUIBIION MIBHIKICTIO, HIDK JPLKIKI-CaXapOMIICTH.
[Monioummu  mkigsukamu €  Candida  crusei, Candida
guilliermondii i Candida pulcherrima.

» Candida utilis (pucynox 6.5) — 3aCTOCOBY€EThCS ISl OEpPIKAHHS
KOPMOBUX JIPIKKIB Ha MICISICIUPTOBINA Oapi.
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Pucynok 6.5 — Candida utilis

e Pixg Trichosporon Bkiouae BUIM:

» Trichosporon cutaneum (pucyHok 6.6) BUKOPHCTOBYETBCS IS OJEP-
YKaHHS KOPMOBUX JPIK/DKIB HA B1IX0JaX CIIMPTOBUX 3aBOJIIB.

e Pix Rhodotorula — cuHTE3ye KapOTHHOIIM, BHACHIAOK 4YOro KOJIOHII

3a0apBIIOIOTECS B 4YepBOHWEU Koiip. Bimomi taki Bumu, sk Rhodotorula
rubra, R.flava, R.aurantiaes, R.glutinis.
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Pucynok 6.6 — Trichosporon cutaneum

Mopdomnoriuai  O03HaKH APDKDKOBOI KIITHHU Ta 1l BHYTPIMIHIA BMICT
3MIHIOIOTBCS 3 BIKOM (PHUCYHOK 6.7).

Mononi apixmxki (12-16 rog KyJabTUBYBAaHHS) 1HTEHCUBHO PO3MHOXKYHOTHCS
(70-80 % xmiTHH, IO OpPYHBKYIOTHCS). Y HHX TOHKa OOOJIOHKA, T'OMOTI'CHHA
(omHOpiHA) [MTOIIa3Ma, BaKyoJll BIJACYTHI a0o JIMINE HaMidaloThCs. 3aracHi
PEYOBUHHU BIJICYTHI.

VY 3pinux ApiKIKIB (24-48 TOA KyJIbTUBYBaHHS) B IUTOIUIA3MI 3'SBISIETHCS
3€pHUCTICTh, BAKYOJi 30LIBIIYIOTHCS, MPOIEC PO3MHOKEHHS YIOBUILHIOETHCS (HE
oumpmn sk 5-10 % kiiTHH, MO0 OPYHBKYIOTBCS), 3'SIBISFOTHCS MEPTBI KIITHHH. 3pisti
OpUKIKI Mg 4Yac TepepoOsieHHsS KpPOXMAaJIUCTOI CUPOBUHU MAalOTh MICTUTH
He Outbm sk 1 % MepTBUX KITITHH, MeJsICH — He Outbiie 5 %. Y 3aciBHUX ApiKIKaX
MMMBOBAPHOTO BUPOOHUIITBA TOMYCKAETHCA 10 5 % MepTBuX KiiThH. O3HaKa 3pijaocTi
JPIKJKIB — HASIBHICTD TJIIKOTEHY 1 METaXPOMATHHY, K1 BIAKIAJAAIOTHCSA B KIITHHI SIK
pe3epBHUN Matepiall 1 BUTpadaroThCcs y Mipy i1 cTapiHHs. J[pLKIKI 3 BHCOKOIO
OpOIMIIBHOIO  AKTUBHICTIO MictaTh He MeHme 60-70% KITUH 3 TIIKOTEHOM.
Crapi apixxmxki (72 roa 1 611ble) MalOTh MOTOBILEHY 000JIOHKY, SIKY 10Ope BUIHO il
yac MikpockomyBaHHs. [[uToriasma reTeporeHHa (3epHUCTa), BAaKyoJIi BEJHKI, 1HO/I
B KJIITHHI iX Jekuibka. [JikoreH 1 meraxpomatuH BiAcyTHI. KynbTypa MicTUTh
3HAYHY KIJIbKICTh KJIITHH 13 )KHPOBUMHU BKJIIIOYCHHIMH, KJIITHHH HE PO3SMHOXKYIOTHCS.
XapakTepHa O3HAaKa — HasABHICTh BEJIMKOI KUIBKOCTI MepTBUX KiIiTUH. [lpu
BIIMHUpPAHH1 JPLKIDKIB LUTOIJIA3Ma CKYMYYEThCS B TPYAOYKY, B ILEHTPl KIITHHA
MOCTYNOBO 1€(OPMY€EThCs, 000JTOHKA PO3IMAAAETHCS, 1 KIIITHHA THHE.
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a — MOJIOAI1; 6 — 3piil; 8 — cTapi

Pucynok 6.7 — JIpixIDK1 pi3HOTO BIKY:

KynbTypanbHi O3HaKu JAPDK/DKIB BU3HAYAIOTH HA MIUJIBHUX 1 PIAKUX
cepenoBumax. Ilig yac pocTy Ha UIIJIBHUX CEPEIOBUINAX KIITHHU JPIKIKIB
YTBOPIOIOTh PI3HOMAHITHI KOJIOHIT 3aJIe)KHO BiJ] iX poA0OBOi (BUIOBOi) HAJIEKHOCTI.
OnucyroTh KOJIOHI1, 3B€pTal0UuM yBary Ha Taki KyJbTypajbHl O3HAKHU:

dbopma KoJIOHi# — KpyTJia, OBajbHA, COYEBUIICTIONIOHA Ta 1H.;

PO3MIpH — JIIaMETP, MM;

ONTUYHI BJIACTUBOCTI — MPO30pa, HAMIBIPO30pa, HEMPO30pa, MaTOBA,
OJMcKyy4a Ta 1H.;

KOJIIp — OUIHIA, CIpUil YepBOHUH, )KOBTUM Ta 1H.;

MOBEpPXHS — IVIaJKa, IOPCTKa, CKIIagJacTa, ropoKyBaTa, 3 paJlalbHUMU
KOJaMH Ta 1H.;

npodisib — MIOCKUMA, OMYKIIUNA, KpaTEpONOoAIOHHI, KOHYCOTIOIIOHUHN Ta
1H.;
Kpail KOJIOHIH — pIBHUN, XBWISICTUH, TOPOUKYBATUM, JOMATEBUM,
3yOuacTHii Ta iH.;

KOHCHUCTEHIIIS] — MacJITHUCTA, IUIIBKOBA, B'sI3Ka Ta 1H.
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6.3. ExkcnepuMeHTaIbHA YaCTHHA

Mamepianu ma oonadonanna. BUPOIICHI B yamkax IleTpi Apimki pi3HUX
pOdIB, TIPEAMETHI 1 TIOKPUBHI CKEJbIS, MIKPOCKOI, KYJIBTYpPH JIPIKIXKIB-
caxapowmiretiB Mosoaux (18-20 rox), 3pinux (36-48 rox) i crapux (Oinbiie 72 rox),
PO3YMH METHJICHOBOTO CHHBOTO0, (PIBTPYBaNBLHUH TaITip, OaKTepiaibHA METJIS.

6.3.1 Po3risHyTH KOJIOHIT APLKIKIB, K1 BUPOCIH B yaiikax. Kopuctyrouuch
OTMHUCOM KYJIbTYpaJIbHUX O3HAK PI3HUX POIIB APIKIKIB, BUSHAYUTH PiJ] IPLKIKIB.

Onuc Kyi1smypanpvHux 03HaK 0eAKUX pooie Opixcoiicie

v' Pig Saccharomyces. KosoHii HeBeqMKuX po3MmipiB giamerpom 2-3 MM, iHOi
TOYKOBI1 AiameTpoMm He MeHmie 1 mwm, Oim, kpemoBi. OmykJi, 311HMalOTbCs Hal
noBepxHer cyOcrpaty. Kpai KoyoHIA piBHI, KOHCHCTEHISl MAacCJsSHUCTA,
nacronoAioHa. I'maaki, MaToBl a00 3 TEMSIHO-0JIMCKYUYOI0 TTOBEPXHEIO;

v Pix Schizosaccharomyces. Komonii kpemoBi abo 6imi, MaroBi, BeluKi, 3
JIOTIATEeBUMHU KpasiMU, KPYTO TiJTHECEHUM KOHYCOM, Ha TOBEpPXHI KOJIOHIH —
KOHIICHTpHYHI Koa. Pifmie — riaaki, KOHCUCTEHIIIs acTomno  ioHa.

v" Pix Saccharomycodes. Komownii 6iii a6o cipi, crumomeni, posmmusyacti (d > 5
MM), 3 TpPOXHM TIJHECEHUM KYIIOJIOM, JpiOHO BuIIepOiIeHUMHU Kpasmu. Ha
MOBEPXHI BUJIHIFOTHCS pajiiaiibHi Oprokku. KoHCUCTEeHITis macTono 110Ha.

v Pix Candida. Komonii okpyrii, mpaBuibHOi (OpMH, OiTyBaTO-KpeMOBi, MaTOBi.
[loBepxHst B ApiOHMX CKJIAJKax, 4YacTO BKpHUTA BOPCHUHKAaMH, Kpaill ApiOHO
nopizanuit (apioHodectonuactuii). Ilpodine komonit omykimit. CTpykTypa
npiOHO3epHUCTA, KOHCUCTEHLIA M'ska. Kpai KOJIOHIi BpOCTalOTh B arap.

v Pix Trichosporon. Kosonii Bemuki, Kpyrm, O0ilyBaTO-)KOBTYBaTi, OITYKJIi.
[ToBepxHS y BENIMKUX 3MOPIIKYBaTHX OpIM)KKax, BKpHUTAa BOPCHHKAaMH, Kpai
3pi3aHi, BUAHIIOTbCA padianbHi ckianku. [lo kparo psicHa 30Ha MIlENito, IEHTP
Tpoxu migHATUi. [Ipu cTapiHHI MOBEPXHS KOJOHIM CTa€ CIM3YyBaTO0, OJMCKYYOIO,
xupHot0. [Torano 6epeThcs MeTIer0, KOHCUCTEHITS ITUThHA, BOJIOKHUCTA.

v Pig Rhodorula. Kosonii sxoBrorapsui a0o 4epBoni, M'sKi, IiaaaeHbKi, OOMCKyui,
paBUWIBHOI KPYTJIOi (hOopMU, BEIHKI Ta ApiOHI 3 PIBHUMHU KpasMU, KOHCUCTEHIIIS
MacTornoi0Ha.

6.3.2 IlpuroTyBatm mpemapaTtd «po3JaBicHa KpaIwis» PO3TIITHYTOI KOJOHIi
OPLKIKIB. BU3HAUUTH 1A MIKPOCKOIIOM po3Mip, GOpMy 1 CTaH HUTOIIIA3MHU KIIITHH.
IIpenapaTu 3amairoBaTy.

6.3.3 OsznailoMuTHCsI 3  BIKOBUMU  OCOOJIMBOCTSIMM  CaXapOMILETIB,
MPUTOTYBABIIM Ta PO3IJITHYBIIM TIPEIapaTd «po3daBjicHa Kparuishy KOJIOHIM
MOJIOIMX, 3pUIMX Ta CTapuxX APDKIDKIB-caxapomineTiB. [Ipenmapatu 3amanioBaTw,
BIJIMITUTH BiKOB1 OCOOJIMBOCTI AP IKiB-CaXapOMIIICTIB.

6.3.4 Posrmsimaroun mpenapaTd  KOJOHIM MOJIOAMX, 3pUIMX Ta CTapux
TPIKKIB-CaXapoOMIIETIB, BUBYMTH CIOCOOM PO3MHOXKCHHS JPIXKIKIB, 3BEPTAIOUN
yBary Ha OpyHbKH i1 meperopoaku. [Ipenaparu 3amantoBaty.

6.3.5 Bukonatu ¢gapOyBaHHS mpenapariB KOJIOHIA MOJIOIUX, 3PIINX Ta CTapUX

72


http://saccharomycod.es/

APDKIKIB METUIICHOBUM CHUHIM. MeTuineHoBuil cuHiit papOye MEpTBI KIIITUHH, a KUBI
3aNMuIaThess He mnodapOboBaHMME. Bkasatu KOJOHII SKWX, MOJOIWX, 3PUTUX YU
CTapuX JPIKIKIB MICTATH OLJIbIIIe MEPTBUX KIIITHH.

6.4 BHCHOBOK: pO3IJIAHYTI KOJOHII JPDKIKIB — 1€ APDKIKI POAY....
JpiKIKI-caxapoMILIeTH PO3MHOXKYIOTBCS ..... crocoOoM. 3 BIKOM KUIBKICTh MEPTBHX
KJIITUH B KOJIOHIT IPIKIKIB. . ...

KonTposbHi nuTanHs
o Take apixxKi?
SIki cnocoOu BEreTaTUBHOT'O PO3ZMHOXKECHHSI IP1KIKIB?
Sxi poau OpiKIHKIB HAUOLTBITIE TIOMUPEHI?
["amy3i 3acTocyBaHHS APIXKIKIB pory Saccharomyyces.
Oco0MBOCTI MIM30CaXapOMIIIETIB 1 CaXapOMIKO/IIB.
3acrocyBanns apikmkiB poay Candida, Trichosporon, Rodotorula.
3a SIKMMU 03HAKaMHU BIAPI3HIIOTHCS MOJIOI1, 3p1Jli M cTapl APiKIKOB1 KIIITHHU?
Sk BUSBIISIIOTh MEPTBI KJIITUHH B KOJIOHISAX JAPIKJIKIB?
. SIkuit BiICOTOK MEPTBUX KJIITHH JOMYCKAETHCS Y 3pUIMX Ta CTApUX APIKIKIB?
10 KynbpTypanbHi 0COOIMBOCTI APIKIKIB.

CoNoOk~WNE

JTabopatopHa pob6ota Ne 7

BusHaueHHs1 aAKTUBHOCTI AHTHOIOTHKIB Ta (PITOHLMIB

7.1 Mera: BHUBYATH YYTJIUBICTH MIKPOOPraHi3MiB JI0 aHTUOIOTHKIB Ta
(GITOHIUAIB METOIOM JUCKIB.

7.2 KopoTki TeopeTu4Hi BizoMocTi

baraTto MikpoopraHi3aMiB y MpOIEC] KUTTEAISTTLHOCTI BUPOOIISIFOTH O10JI0T1YHO
aKTUBHI PEYOBHHH, $IKI 3ryOHO [1I0Th Ha MiKpoOHu-aHTaronictu. lli pedoBuHUM
HA3WBAIOTbCS aHmuobiomuku. Bin 1HIIMX aHTUMIKPOOHUX PEUYOBUH BOHU
BIJIPI3HSIOTHCA BHOIPKOBICTIO /i1, TOOTO MPUTHIUYIOTH KUTTEIISIILHICTD 1 BOUBAIOTh
MIEBHI AaHTArOHICTUYHI BUIM MIKPOOPTaHi3MIB.

AHTaroHi3MOM Ha3MBAaIOTHCA TaKi B3a€MOBITHOCHHU MK MIKPOOPTaHi3MaMu,
ab0 MK MIKpoOpraHizMaMu 1 010JI0TIYHO aKTUBHUMH PEUOBHHAMU, KOJIA OIUH BUJT
iX HE MOXKE€ pPO3BUBATUCA 3a MPUCYTHOCTI 1HIIOTO BHUAY MIKPOOpTaHi3MiB, abo 3a
INPUCYTHOCTI TIEBHMX OI10JIOTIYHO aKTHUBHUX pe4yoBUH. Bmepie ne sBumie Oyno
Biikputo JI. TlacTepoM npu KyJabTUBYBaHHI Oanui CUOIPKU 1 THUJIBHUX OakTepidl y
1877 p., a nerasnbHO BUBYEHO I. I. MeuHUKOBUM.

AHTHOI0THKHU BIJIPI3HSAIOTHCA 32 XIMIYHOIO OyJ0BOIO Ta aHTUMIKPOOHOIO JTI€TO.
OpHl 3 HUX JIMIIE NPUTHIYYIOTh PO3BUTOK MIKPOOPraHi3MiB, 1HIII MPU3BOAATH 10 iX
3aruber.

O3Hakor0 aHTUOAKTEepiadbHOI AKTHBHOCTI PEUYOBUHU € YTBOPEHHS 30HHU
3aTPUMKH POCTY Ha CEPEOBUII HABKOJIO JUCKA, TPOCOYCHOTO aHTHOI0TUKOM (METOJ
JIMCKIB): TIPW BCTAHOBJIEHH! JHCKIB Ha CEPENOBUINE AHTHOIOTUK PO3YUHSIETHCS
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BOJIOTOI0 cepeoBuia 1 AudyHAYe B HABKOJUIIHE CEPEAOBHINEG. 3aJEXKHO BiJ
AKTUBHOCTI aHTUOIOTHKIB CIIOCTEPIraeThCcsl pi3HA IUIONIA 3aTPUMKH  POCTY
MikpoopraHizmiB. Ha omniit varm Ilerpi MoskHa olHOYaCHO BH3HAYATH IIMM METOJIOM
YyTJIMBICTh OaKTEpiit 10 6araTh0X aHTUOI0THKIB.

7.3 ExcnepuMeHTAJIbHA YACTHHA

Marepianau Ta obaaHAHHSI: TEpPMOCTAT; Yariku [leTpi; crupTiBKky; OaKTepioNorivHi
nieri; GuIbTpyBabHUH marip; MITA; aHTHOIOTHKY: MMEHINWITIH, CTPENTOMIIMH, O10MIITUH
(6o 1a11); QiToHIMAN: TKUOYIS 1 YaCHUK (a00 1HIII); YUCTI KYJIBTYpH OaKTepii.

Yamku Iletpi 3 3actummm MITA  xiagyTe Ha CTUT  KPHIIKOKO  JIOTOPH.
JIOTpUMYIOUHCh TPaBUJI CTEPUIIBHOCTI, HAHOCATH MIMNETKOI0 HA TOBEPXHIO CEPEIOBHUINA
KpaIuIio CyCIeH3li 4YHCTOl KyJIbTYpH, sika Oy/e CIyryBaTH 3a TECT-OpraHi3M, 1 peTeibHO
PO3THPAIOTH ii MO BCil TOBEPXHI CEPEIOBHUIINA 3a JIOTIOMOTOK0 CTEPHIILHOTO Immatens. Ha
noBepxHro 3acisstHoro MITA obmnanieHrM HaJ CIUPTIBKOIO THIIETOM HAKJIAIar0Th 4-5 JMCKIB
(kpykedkiB (UIBTPYBAJIBHOTO Mamepy maiaMerpoM 10 6-8 MM), MpOCOYEHUX PI3HUMHU
aHTHOIOTHKaMK  (HEHIIMIIHOM, CTPENTOMIIMHOM, OIOMIIMHOM a00 IHIIMMH) Ta
GbiToHIMIaAMU — 1IHOYIIE0, YACHUKOM TOIO. JIMCKM pO3TaIIoBYIOTh MO KOJY YalllKU Tak,
K MOKa3aHO Ha MATIOHKY. Yalliku mo3Ha4aroTh 1 CTaBJSITh Y TEPMOCTAT MPU TEMIIEpaTypi
37 °C na 2-3 no6m.

AHTHOIOTHKH 3 JUCKIB AU(PYHIYIOTH Y TIOKHBHE CEPEIOBUIIE, 1 HABKOJIO JTUCKIB
BUHUKAIOThH 30HU MPUTHIYECHHSI pOCTY OakTepiii (pucyHok 7.1).

2

1 — kpyxeuku (QUIBTPYBaJIBLHOIO Marnepy NpocoyeHi NEBHUMHU 103aMU aHTUO10THKIB;
2 — 30HU NPUTHIYEHHS OaKTepii

Pucynok 7.1 — BusHaueHHs 4yTIUBOCTI OaKTepiil 10 pi3HUX aHTHOI0THKIB.

Busnauaroms  30my  npucnivennsi pocmy  bakmepiu. BenuuuHa 30HUH
NPUTHIYEHHSI POCTY BM3HAYA€ CTYMiHb YYTIMBOCTI OakTepid O TOTO YW 1HIIOTO
aHTHO10THKA. 30Ha AiamMeTpoM 10 12-15 MM CBIIUMTH NpPO Mally YyTJIMBICTH, a
OubIe 22-25 MM — TIPO BUCOKY Yy TJIMBICTh MIKPOOPTaHi3MYy JI0 IAaHOTO aHTHO10THKA.

PesynbpTaTi AOCHIiB 3aMUCYIOTH 32 TaKOK (POPMOTO:
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Tabmui 7.1 — Pe3ynbratl 1OCTIIKEHHS aHTUMIKPOOHOT i1
JeIKUX aHTUO10THKIB Ta (DITOHIUIIB

Bun BennuuHa 30HM 3aTpUMKH pocTy OakTepiid, MM Bucnosok
OakTepiii PO CTYMIHb
Yy TIMBOCTI

[Tenimmid | biominun | CtpentominmH | [{uOyns |YacHuk

7.4 BucHoBok: Cepen JOCHIDKCHHMX PEUYOBHH aAHTUMIKPOOHOIO €0 10
BIIHOIIICHHIO JI0 OakTepiii BHIYy... BOJIOJIIOTh TaKi PEYOBHHH.... Haiikparmry
aHTHOI0TUYHY Ait0 nposiBUB... Cepen (ITOHUMAIB OUIbII €EKTUBHUM JJisi OaKTepiit

KoHTposnbH1 nuTaHHs

1. SIxi 010JI0TYHO aKTUBHI PEYOBHHU HA3WBaIOTh aHTHO10THKAMHU?

2. B domy mossirae BiAMIHHICT [ii aHTHOIOTHUKIB Ha MIKPOOPTaHI3MHU BiJ| 1HIINX
AHTUMIKPOOHUX pEYOBUH?

3. B uomy mnonsirae MeTo BU3HAUYEHHS! aHTUMIKPOOHOT aKTUBHOCTI 3a JIOTIOMOTOI0
JIACKIB?

4, Illo 3HaYUTHL BUpaA3 «aHTUOIOTUKK BOMBAIOTH II€BHI AHTArOHICTHYHI BHJIH
MIKpOOpPTraHi3MiBy»?

5. Uwu ogHakoBUl XapakTep il pi3HUX aHTUOI0TUKIB?

JTabopaTtopHa po6ota Ne 8

MopdoJiorivHi Ta KyJbTYPAJIbHI 0CO0JMBOCTI MilleJTiaIbHUX IPUOIB

8.1 Mera: BuBYMTH MOP(OJIOTiUuHI Ta KyJbTypajbHI O3HAKH MIilleTiaIbHUX
rpHOiB.

8.2 KopoTki TeopeTnuHi BizomocTi

['pubu (MikpoMmineTn) — II€ YHUCJICHHA 1 CBOEpIJHA Tpyla eyKapioTHUX
Mikpooprani3miB, Haimuye 6iu3bko 100 000 BuniB. Bouu He MicTsaTh xjopodiny, HE
3IaTHI 10 CUHTE3y opraHiyHuX peuoBuH 3 CO,, TOMy IJIs PO3BUTKY MOTPEOYIOTH
TOTOBUX OpraHIYHUX pe4YoBWH. binmbima dactuHa rpubiB — camnpoditu, ane
3YCTPIYArOTHCSA 1 TApa3UTUYHI BUJIH.

Y mpuponi rpubu mommMpeHi Ha PI3HUX CcyOcTpaTax: y BOAl, TPyHTI, Ha
pOCIIMHAX 1 TBApUHAX.

barato rpu0iB € npoayleHTaMy BiTaMiHIB, aHTUOI0THKIB, OPTaHIYHUX KHUCIIOT,
(hepMeHTIB, CTUMYJISITOPIB pPOCTYy Ta 1H. BojHodac 4dHCIEHHI TpubH, SKI
pPO3BUBAIOTHCA HA XapyoOBHX NPOAYKTaX, MPOMMCIOBUX Martepiajax 1 BUpoOax,
COPUYMHSAIOTH 1X TIICYyBaHHS Ta pyWHYBaHHS. ICHYIOTH TIpuOH, SKI ypaKaroTh
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KyJbTYpHI POCIMHU B TPOLECI iXHBbOI BEreTallii, YuM 3aBJAIOTh BEIUKOi LIKOAU
CLILCBKOMY T'OCIIO/IAPCTBY, a TAKOK IPUOU, TATOTE€HHI JUIsl JIFOJUHU 1 TBAPHUH.

BereratuBHe Tu10 OuUIbIIOCTI TpuOIB — Iie¢ TpUOHMIH, ab0 MiMemid, 1o
CKJIaJIaA€ThCSl 3 TOHKHUX pPO3Taly)KeHMX HUTOK-TipiB. Mimemit rpuba — 11
posraigykeHa cuctema TidiB, ycepeauHl SKUX MICTUThCS OaraTosiepHa IMTOILIa3Ma.
Bin Moxe Oyt OJTHOKIIITHHHUHN (HeceNToBaHU) a00 CeNTOBAaHUM, TOOTO PO3ILICHUMA
neperopoakamu (cenrtamu). Centu, mpoTe, HE PO3AUIAIOTH T1PU HA OKpEeMI KIITHHH,
OCKUIBKH MAlOTh LEHTPAIBHY MOPY, Yepe3 SIKy BUIHHO MEPeTIKaloTh MUTOIIIa3Ma Ta
anpa. Tomy Bci rpuOu — OAHOKIIITUHHI opraHi3Mu. [ pubu 3 HecenTOBaHUM MiLIETIEM
HAJIeXKaTh /10 HIDKYMX KJIACiB, 3 CENTOBAHUM — JIO BHUILUX.

HiameTp TidiB, 3 SKHX CKIAJA€ThCS BEreTaTUBHUN MILETIM, 3MIHIOETHCS B
Mexax 9-50 Mkwm 1 Oinbie. [y pocTyTh BepminHOIO ab0 KIHIIMH PO3Tally>KEHb,
TOMY KJIITHUHU T1()iB HEOTHOPIIHI 3a JOBXKMUHOW. YacThHA MILIENI0 PO3BUBAETHCS B
cyOctpaTi (cyOCTpaTHMIA Millelii), MPOHU3YIOUM HOTO Ta BOMpaloyu 3 HbOTO BOAY M
MOXKUBHI PEYOBUHU. YaCTKOBO MIIENi pPO3BUBAETHCS HA TOBEPXHI CyOCTpaTy
(TOBITPSIHUIM MIIIEINii) y BUTIIAII TOHKUX HAJIBOTIB a00 TUTIBOK.

VY OinbIiocTi BUAIB BereTaTUBHUN Millellid He3abapBiICHUHN; MIrMEHTOBAHUN
JIUIIEe TUIOJIOHOCHUM MIIIENi, TOMY MOJIOAI KOJIOHI1 011 abo cipyBati. 3 pO3BUTKOM
OpraHiB IUIOJIOHOLIEHHS KOJIOHII HaOyBalOTh >KOBTOTO, POXKEBOTO, OEXEBOro,
YepBOHOTO, 3€JIEHOT0, YOPHOI'O Ta 1HIIKX 3a0apBIICHb.

['ipu oxpemux rpubiB MOXKYTh T'yCTO MEPEIIECTHCS 1 HABITh 3POCTUCA MIiX
c00010. 3 TycTOro nepernsieTeHHs TridiB CKIIaIaloThCs TaK 3BaH1 IJIOAO0BI TiJIa TPUOIB,
y SIKHX MICTSATBCSI OPTaHH PO3MHOKCHHS.

['pubu pO3MHOXKYIOTBCSI BET€TATUBHUM, CTaTEBUM 1 O€3CTATEBUM CIIOCOOAMH.
BereratuBHO rprOu po3MHOXKYIOTHCS OKPEMUMU IIMATOYKAMU TPUOHMIIL, KOHIAISIMU
abo0 apTpocrnopaMu, XJaMmiJocrnopaMu abo CKIEpOIAMH. XJIaMiJOCIOpU —
VIIUIBHEeH] JUISHKHA TidiB, IO po3pociivca. BoHU MOKPHUTI TOBCTOK OOOJIOHKOIO,
BCEpEMHI MICTATh MOXWBHI pedoBuHU. Ckiieporii — Ouibm ab0 MEHII TYCTi
cruieTiHHS TiiB kpyrioi abo emnTuyHoi (GopMu, IXHI PO3MIPH 3MIHIOIOTHCS BIJ
KUTBKOX MIJTIMETPIB A0 JecsaTka caHTuMeTpiB. CKiIepolii CTIKI J0 HECIPHUSATINBUX
YMOB, OCKUIBKH OOOJIOHKH Ti()iB MOTOBIIEHI, MITMEHTOBAHI, MOPIBHSHO 3 MILETIEM
MICTSTh MEHIIIC BOJIM 1 OLJIbIIIE 3alTaCHUX PEYOBHUH — JIMI B, TJIIKOTCHY.

Opranu 6e3cTaTeBOro pO3MHOXKEHHS — CIIOpH Ta KOH1A11. CropH YTBOPIOIOTHCS
BCEpEAUHI OCOOJIMBUX BMICTUJIUII — CIOPAHTiiB, fKI (OPMYIOTbCS Ha KIHIISIX
IJI0JIOHOCHUX T1()iB — CIOPAHTIEHOCIIB (€HJAOTE€HHE CIIOPOHOUIEHHS). Y CHOpaHTIsfX
NESKUX TPUOIB MICTATBCS PYXJMBI CIIOPH 3 JDKTYTHKaMH, $KIi Ha3WBalOTHCS
300CHOpaMU. YTBOPEHHS KOHIJIMA (€K30r€HHE CIIOPOHOIICHHS) BIJOYBA€ThCS HA
BepxiBlLI abo0 OOKOBUX BiAraiy>keHHsX ripiB — KoHimieHocliiB. IIporec crareBoro
PO3MHOXXEHHSI Y HIDKYUX 1 BUIIMX TIpHUOIB BIAOYBAETHCS MO-PI3HOMY. Y HIDKUHX
rpubiB 3JIHUTTS JBOX KIITHH-TAaMET 1 HACTYIMHI MPOIECH IUIa3Mo- 1 Kapioramii
MPUBOIATH A0 YTBOPEHHS 3arlliTHEHOT KIIITUHU-3UTOTH (300CTIOpU a00 3UTOCTIOPH).
BoHa mokpuBaeThcs TOBCTOIO 6araTtoniapoBo0 000JIOHKOIO 1 IeIKUi dac rnepedyBae
y crtaHl cmnokow. [Ipu mpopocTtanHi 3UTrOTH BiIOYBAETHCS MPOIEC PEIYKIIHHOTO
MOJIUTY TUTUIOTAHOTO S7Ipa, B PE3YJIbTATI YOTO B MIIENIT BITHOBIIOETHCS TaIIO]THHMA
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HaOip XpoMocoM. Y BHIIUX I'puOIB YTBOpEHA 3UTOTa JIIUTHCS, 1 CTaTeBUN MPOIIEC
3aKIHYY€TbCS YTBOPEHHSIM CHEIlalbHUX KIITHH acKiB — CYMOK 3 TaIljIoiIHUMHU
ackocriopaMu a0o Oa3uiii — BUTATHYTHX KIITHH 3 YOTHpPMa BIJIPOCTKAMH 1
MITPYIOUUMU B HUX OazujiocriopaMu. ACKOCIOpH 1 06a3uJIIOCTIOPH JAIOTh MOYATOK
HOBOMY BET€TaTUBHOMY MIIIEJIIO 3 TAIUIOiTHUMHU sJIpaMHu.

['pubu, sKUM BIACTUBI BCl TPU CHOCOOM PO3MHOXKEHHS, HA3HBAIOTHCS
JOCKOHAJIMMHM, TpUOHU, IO 3/1aTHI PO3MHOXKYBAaTHUCS BEreTaTHUBHUM 1 Oe3CTaTEeBUM
cnoco0amMu, — HEJIOCKOHAINMH.

['pubn mominstoTbess Ha Taki kiacu: xurpuaiomineta (Chytridio-mycetes),
ripoxutpumaiominern (Hyphochytridiomycetes), oominetn (Oomycetes), surominern
(Zygomycetes), ackominetu (Ascomycetes), Oasumiominetun (Basidiomycetes),
nerirepominiern (Deuteromycetes) abo nesasepieni rpudu (Fungi imperfecti).

[IpeacTaBHUKHM MEpPIIMX YOTUPHOX KJIACIB TIpHOIB HaleXaTh [0 HIDKUUX
KJIaciB, aCKOMIIIETH, Oa3HIIOMIIETH 1 JEHTEPOMILIETH — IO BUIITUX.

['pubu kjaciB  XUTPUIIOMINETIB 1 TiHOXUTPUAIOMIIETIB MaOTh CIa0KO
PO3BUHYTHH 3a4aTKOBMM MIIMENIHM, 1HIN CKJIAJAIOThCSA 31 IIIMATOYKA ITMTOILIa3MHU,
HaBITh 0€3 000JIOHKH, SIKa 3'SBIISE€THCA Y MPOIEC] IEPETBOPEHHS BMICTY B CIIOPAHT1i.

['pubu po3MHOXKYIOTHCSL sIK Oe3cTaTeBUM (PYyXJIMBHUMH 300CMOpaMH), TakK 1
CTaTEBUM CIIOCOOOM — 3TUTTSAM JBOX PYXJUBUX CTaTE€BUX KIITHUH (rameT). OCHOBHA
YacTUHA IMX TPUOIB — BHYTPIIIHBOKIITHHHI Mapa3uTu pocivH. Jlo HUX HalexaTb
30yIHUKH paky kaprormi (rpu6 Synchytrium endobioticum), 3axBoproBaHb KaIyCTH
(Olpidium brussicae).

['pubu xmacy Oomycetes yTBOPIOIOTH J00pe PO3BUHYTHH OaratosaepHuit
MiLenid (HecenToBaHuil). be3cTaTeBe po3MHOXKEHHS BIJOYBA€THCS 3a JIONOMOTOKO
300CMOp 3 JBOMA JKT'YTHKaMH, sIKI PO3BHBAIOThCA B 300cmopanrisx. Ilig yac
CTaTEBOTO TIPOIIECY MICIISI 3JTUTTS TaMeT YTBOPIOIOTHCS 300CTIOPH.

Oowminetn — 30yAHUKK 3aXBOPIOBaHb Jesakux pociuH. Tak, ditodropa, abo
KapTOIUISIHUIM Tpub, ypaxkae OyiapOuM 1 Oaquiuis KapToIuli, MOMITOpU 1 OakIakaHw,
MJ1a3MOKapa CIPUYUHSIE XBOPOOY BUHOTPAAY — MUIBJIBIO.

[IpencraBauku kiacy Zygomycetes MaroTh 100pe pO3BUHEHUN HECENTOBAHUMN
Oararosimepauii  mineniii. BoHUM pPO3MHOXYIOThCS 0O€3CTaTeBUM CIIOCOOOM  3a
JIOTIOMOTO0 HEPYXOMHUX CIIOPAHTIECTIOP 00 CTAaTEBUM CIIOCOOOM — 3UTOCIIOPaMHU.

Cepen mnpencTaBHUKIB 3WTOMINIETIB HAaWOUIbIIE 3HAYCHHS Ma€ pPOJUHA
Mucoraceae (mykopoBi rpudu). J{ist mykoposux rpubiB (pucyHok 8.1, 8.2) BiactuBa
PI3HOMaHITHICTh OyZI0OBH OpraHiB 0€3CTaTeBOro CIIOPOHOIIEHHs. barato MykopoBHx
rpuliB CHOPUYMHAIOTH TICYBAaHHA PI3HUX XapYOBUX MPOAYKTIB, Ha SKUX BOHHU
PO3BUBAIOTHCS Y BUTJISI/II ITyXHACTO1 017101 MacH.

Ha Cxopi 1i rpubu BUKOPUCTOBYIOTHCS IS OTPUMAHHS aJIKOTOJIbHUX HAIoiB
Ta Yy BUTOTOBJIEHHI Xap4OBHUX MPOAYKTIB, sIKI 30pOIKYIOThCA 13 cOeBUX 0001B. Jleski
MYKOPOBI TpUOM 3/1aTHI 0 YTBOpPEHHs (epMEeHTIB, opraHidyHuX KucioT. Cepen HUX
3YCTPIYAOTHCS TAKOXK 30y/HUKHU 3aXBOPIOBaHb JIOJWHU 1 TBapuH. HaiiOinbie 3Ha-
YeHHS 3 MYKOpPOBHX rpubiB maroTh pomu Mucor (M. mucedo, M. racemosus) i
Rhizopus (R.nigricans, R.delemar).
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] I

Pucynox 8.1 — Mucor racetosus Pucynok 8.2 — Rhizopus nigricans

o xmacy Ascomycetes (cymuacTux rpu0iB) HajexaTh MileliaibHI TpUOH, sK1
MaloTh J100p€e PO3BUHEHUIA MIIICIIIH.

bescrareBe pO3MHOXEHHsS MIIEIIAJIbBHUX AaCKOMIIETIB BiAOyBaeThCsa 3a
nomoMoror koHiaiv. KoHiieHoCli BUHMKAIOTh Ha MileNii 0THOYacHO abo rpyramMu,
YTBOPIOIOYH KOpeMii, MiKHiHU, Joxe. [Ipu crareBoMy pO3MHOXKEHHI yTBOPIOIOTHCS
ackocropu B cyMmkax (ackax). CyMKd pO3BUBAIOThCS Y 6ararbox rpudiB y III0JI0BUX
TiJIaX pI3HOMaHITHOI ¢opmu Ta OyaoBH. Jlesiki cymyacTi rpubu HE MarOTh TUIOJOBUX
T, TOMy CyYMKH y HHUX PO3BHUBAIOTbCS Oe3mnocepeHbo Ha wmiremi. ['pubu, mio
YTBOPIOIOTh IUIOAOBI Tijla, HA3WBAIOTh IUIOJOCYMYacTUMH, a TpUOM, IO HE
YTBOPIOIOTH TaKMX TiJl, — TOJO0CYMYaCTHUMHU.

CymuacTi Tpuu cTaHOBIIATH MomupeHy poauny Aspergillaceae, sika 06'eqnye
6JII/ISLKO 200 BumiB rpu6iB. Ils pomuna oxoruroe gBa poam — Aspergillus i1

ACHepFiJ'IOBi rpubu  COPUYUHAIOTH IUTICHSABIHHS — OaraThbOX  Xap4yoBHUX
IPOAYKTIB, ACSAKI BUAM MMATOTCHHI IS JIOAUHM 1 TBapHuH (Hampukiam, Asp. clavatus,
Asp. fumigatus, Asp. flavus). Tlpote Oinbliia YacTMHA 3 HUX HEIIKIIJIUBI, ITHUPOKO
BUKOPUCTOBYIOTBCS B TMPOMHUCIOBOCTI IS OJIEP)KaHHS  aMIKOJIITUYHUX,
MPOTEONITUYHUX 1 TEKTOJNITUYHUX (PEPMEHTIB, OpPraHIYHUX KHUCIOT (JIUMOHHOI,
1TaKOHOBOT, TJTFOKOHOBOT), IESIKUX aHTHUO10THKIB.

[TnomonocHi ridu Aspergillus MaroTh yropi mOTOBIICHHS Y BUIJISII KYJISICTOTO
3IYTTS, HA AKOMY pajliajbHO PO3MIIIYIOTHCSI CTEPUTMH, a BiJl HUX BIIIIHYPOBYIOTHCS
JIOBT1 JIAHLIO’KKU KOHIJ1M. Y Pi3HUX BUJIB acTepruiiiB KOH11T 3a0apBieH] MOp13HOMY
(4opH1, >KOBTi, CBITJO-3€JieHI Ta 1H.). HalOuiblie 3HaYeHHs MalwTh Takl ix
npeactaBHUKK: ASpP. Niger — YopHa MBUIb — YTBOPIOE CIIOYATKY OUTOCHIKHHHA Mi-
e, Sk mBUAKO pocre. BiH HaOyBae XOBTyBaToro, a TOTIM YOPHOIO
3a0apBneHHs. KonigieHocii 6e30apBHI, 3aBBUIIKU A0 2 MM, 3aKIHUYIOThCS KYJISICTUM
3MYTTAM, Ha SKOMY padiadbHO PO3MIIIECHI CTEPUTMH, BiJ SKMX YacTO BIIXOJAThH
BTOPUHHI CTEPUTMH, a BiJ] HUX BIIITHYPOBYIOTHCS JTOBT1 JIAHIFO)KKHA KOH1iH. ASP.
niger, Asp. awamori, Asp. usamii, Asp. batate (dopHi acriepruim) BAUKOPUCTOBYIOThCS
JUTSL OJIEp>KaHHS aMUIOMITUYHHUX, TMTPOTEOITHYHHUX, TEKTOMTHYHUX (HEPMEHTIB, IS
BUPOOHHMIITBA JTMMOHHOI KHCIOTH, OexeBi rpudu Asp. terreus i Asp. Itaconicus — st
BUPOOHMIITBA ITAKOHOBOI KMCIIOTH Ta MEKTOMITHYHUX (PEPMEHTHUX Tpermapartib, ASp.
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nidulans — st omepkaHHS TPOTEONITUIHUX (PEPMEHTIB, a JKOBTO-3eseHi rpudu Asp.
oryzae i. Asp. flavus (pucynok 8.3) — mis ojep)kaHHS amiio- 1 MPOTEOITHYHHX
(hepMeHTIB.

[Menimunosi rpubu  (pucyHok 8.4) MaioTh OaraTOKJIITHHHI PO3rairyKeHi
KOHIJIIEHOCII, Ha SKUX PO3BUBAETHCSA TMEPIIUA PSJI BUTATHYTUX KIITUH-TUIOYOK, Ha
HUX PO3MIIICHI IWIHAPUYHI KOPOTKI KIITHHU — METYJH, Ha SKUX 3a3BUYai
PO3MINIYIOTECSL OJTUH YU JIBA PSIIA KOPOTKUX TUISIIKOMOMIOHUX KIIITHH — CTEPUTM.
KoyxHa cTepurmMa Hece Ha BUIBHUX KIHIIX IO JIAHITIOKKY KOHIIINA. YHACTIIOK mapa-
JICIBHOTO PO3MIIIEHHS T1JI0Y0K BCE CIIOPOHOIIIEHHS Ma€e (POPMY KUTHIIL.

[eniunoBi rpubM 3aCTOCOBYIOTHCS AJISL OJIEpP’KaHHS aHTHOI0THUKA TEHIIIIIIHY
(P. chryzogenum), depmenTHoro mnpenapary riroko3ookcumasu (P. vitale), y
BupoOHunTBi cupiB (P. rogueforti, P. camemberti, P. candidum). [eski 3 HuX
3yCTPI4AIOTHCS Ha 3€pHI, COJIOAL, XapUYOBUX MPOIYKTaX.

Pucynok 8.3 — Aspergillus flavus Pucynox 8.4 — Penicillium chryzogenum

Knac Basidiomycetes 06'ennye rpubu 3 po3rainykKeHUM CENTOBAHUM MilleTieEM
— IIIaNKOBI, JTOMOBI, TPYTOBUKH, Ca)XKOBI, ip>KacTi Ta iH. ['pubu po3MHOKYIOTHCA
0e3cTaTeBUM 1 CTATEBUM CIIOCOOAMH, YTBOPIOIOYH OJTHO- 200 OaratokiIiTHUHHI 6a3udil
3 yoTUpMa 0aszuio-cnopaMu. Ip:kacti rpuOu 3yCTpiyaroThCs Ha 3JIAKOBUX KYJIbTypax.
BoHu BiIpI3HAIOTHCS CKJIAJHUM LIMKJIOM PO3BUTKY. Jlesiki rpuOu BECh IUKI PO3BUTKY
MPOXOJSTh HAa OJHIN POCIMHI (HANpUKIIAJA, ip’Ka COHSILIHUKA, TPEYKH), 1HII — Ha
nBox (xybHa ipka). CBOIO Ha3By rpuOH OJepKaiu y 3B'SI3KY 3 MOSBOIO Ip3KaBUX
wisiM ad0 CMyr Ha YpPaKeHHWX YacCTHHAX DPOCIHH. YPaXCHHS 3JaKOBUX KYJIBTYP
ip>ker0 TPU3BOAWTH 1O iX HEIOPO3BUHEHHS, 3aTPUMKH YTBOPEHHSI KOJOCKIB 1
3arubenn BpoKaro.

Knac menockonanux rpubis (Fungi imperfecta abo Deuteromycetes) o6'eanye
rpulu pi3HUX BUIIB 13 CENTOBAHUM MIIIENIEM, IO PO3MHOXKYIOTHCS JIMIIIC BETeTa-
TUBHHUM 1 0e3cTareBuM crocobamu. J[eski 3 HeJOCKOHAIMX TPUOIB BTPATUIHN OYIIb-
SK1 OpraHu TUIOJOHOIICHHS 1 PO3MHOXYIOThCSI OpyHbKYBaHHSIM a00 IIMAaTOYKaMH
Minenio HaiiBaxxmBimmMu mpeICTABHUKAMU ITbOTO KJIACy € TaKl POJIH:

Fusarium (pucynok 8.5) — mist pi3HMX HOTO BHIIB XapakTepHi CepronoaioHo
BUTHYTI KOHIJIi, pO3JAUIEHI MONEPEYHUMU IeperopoakamMu. BoHM po3MINIyIOThCS
MOOJAMHOKO a00 YyTBOPIOIOTH CKYMYEHHS Y BUIJSAAI POXKEBUX TMOIYIICYOK Ha
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KOPOTKHUX pO3Trally’kKeHUX KoHiJleHocissx. Omucano monaa 800 BuAiB 1bOro rpuoa.
Onni 3 HUX — canpodiTy, MOMIKMPEH] Y TPYHTI, HA POCIMHHUX PEITKaX, AeSKl BEIyTh
Napa3suTHYHUN CTOCIO JKHUTTA, ypa)kalodd TMIIEHUII0, KHUTO, KYyKypyA3y, IMpoco,
IpeUKy, CIPHUYUHSIOTH B'SHEHHS JIbOHY 1 OaBOoBHHMKAa. B oBouecxoBHIax TpuOH
Fusarium cnpH4YMHIOIOTH CyXYy THWIb KapToruii i mykpoBux OypskiB (F. solani). V
pe3yabTaTi KUTTEAISIBHOCTI (y3apiiB y 3€pHI Ta HACiHHI OJIMHUX POCIIHUH
YTBOPIOIOTHCS OTPYHHI PEYOBHHU, IO CIPUUYHHSIOTH Xap4YOBi OTPYEHHS — «IT'SIHY
xBopoOy» xmiba (F. grarninearum), centuuHy anriny. Jleski Bumm
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BUKOPUCTOBYIOTBCSA I OJIEpP>KaHHS T1OEpUIIIHOBOI KHCIIOTH, SIKa aKTHBI3YE PICT
COJIOAY B CIIMPTOBIHM 1 MUMBOBAPHIN MPOMHUCIOBOCTSX.

Pucynoxk 8.5 — Fusariut

Trichotecium Ha MOKUBHOMY CEPEIOBHILI YTBOPIOE OOPOITHHCTO-ITyXHACTHH,
Croyatky OUIMH, TOTIM pOXKEBUH MIilleNii; KOHiJlEHOCHT J00pe pPO3BUHYTI,
MPSMOCTOSY1, TPOCTI, 0€3 3MyTTs OLISI BEPITHUHHU.

Trichotecium rozeum (pucyHok 8.6) 3aCTOCOBYEThCS IS OJICPIKAHHS
[UTOJITUYHUX (PEPMEHTIB 1 aHTHOI0TUKA TPUXOTEIHHY.

Pucynok 8.6 — Trichotecium rozeut

Botrytis (pucynok 8.7) Mireniit OpyaHO-Ciporo KoJs0py MPOHU3YE CyOCTpar y
BUTISiAI TycToi moBcTi. KoHimil Benwki, OMHOKIITHHHI, 0e30apBHI ab0 JMMYACTI,
sifienoioH1 abo kpyrm. CopuyuuHs€e KaraTHy THWIb ITYKpPOBUX OYpsIKIB il 4Yac
30epiranHHs. 30yIHUK CipOi THUJII KalyCTH, MOPKBH, TIOMIJIOPiB, MaJIMHU, MTOJIYHUIIL,
cyHulll (B. cinecea).
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Alternaria (pucynok 8.8) — mimeniii 3a0apBieHUH y TEMHHH KOJIp, TOMY
KOJIOHM Ha TMIO)XMBHOMY CEPEIOBHINI TEMHO-AMMYACTI a00 MacIWHOBO-YOPHI.
Konimienocii mnpsmi, posramykeHi abo mpocrti. Konimii OaraTokmiTHHHI 3
MOTNIEPEYHUMH Ta IO3J0BXHIMU TeperopoakaMu. Y JaHirokkax mo 10 1 Oiabliine
KOH111i. JlocUTh MOomMpeHi y IPyHTI 1 Ha pOCIMHHUX TKaHuHaX. Lleit rpubd — 30y HuK
JOpHOI THWJII Y KopeHeIutoAiB i mioaiB (A. radicina, A. citri), iHoai CIpHYHHSE
NICYBaHHS M'SICHUX 1 MOJIOYHHUX TIPOAYKTIB.

Pucynox 8.7 — Botrytis cinerea | Pucynox 8.8 — Alternaria

Endomyces (pucyHok 8.9 ) — He MarOTh OCOOJIMBHX OpPraHiB IUIOJOHOIICHHS.
IxHi posramy»xeni 6imyBati ridu MOAINAIOTHCA TIEPErOPOAKAMH HA KITITUHH, SKi MOTIM
PO3'€AHYIOTHCS, 3 KOXKHOI MOKE PO3BUHYTHUCS HOBUH MILENIH.

Endomyces lactis (monoyHa 1BiJIb) IOMIMpPEHA HA KUCIIOMOJIOYHHUX TPOIYKTAX,
Maclli, KBalllGHUX OBOYaX, MPECOBAHUX JPIKKaX, COJOM1, MICTATHCS Ha CTIHKaX
CUPHX MPUMILIEHb.

Pucynox 8.9 — Endomyces

Phoma (pucynok 8.10) po3MHOXYEThCS MIKHIJAMH, B SKHX MICTATHCSA OYKe
KOPOTKi KOHigieHOCii 3 0e30apBHUMH OJHOKIITMHHUMH KOHimisiMu. Cepen TpubiB

81



OaraTo 30yIHUKIB IICYBaHHS Xap4YOBUX MPOAYKTIB, Hariepy, MaTepiaiB, MICTITbCS Y
CUPUX TPUMIIICHHSIX.

Cladosporium (pucynok 8.11) mae posraiykeHi KOHIAIEHOCII, Ki HECyTh Ha
KIHISAX JIAHITIOKKK KOHIJIA pi3HOMaHITHOI ¢dopMu 1 po3MipiB, HalJacTiie
JTBOKJIITUHHI. Mineniid, KoHiaieHOCli 1 KOHili 3a0apBiieHI B MacCIMHOBO-3EJICHUMN
Kojiip. ['pubu BUAUIAIOT Yy CEpPeJOBUIE TEMHUM TIrMeHT. BoHM wyacrto
PO3BUBAIOTHCS HA PI3HUX XapUyOBUX MPOJYKTaX Iij yac 30epiraHHs Ha XOJIOMi, a
TaKO)X BUHUKAIOTh HA TTIOBEPXHI Kararis.

Pucynok 8.10 — Phoma exigna Pucynok 8.11 — Cladosporium

Catenularia (pucynox 812) — wmineniii cenToBaHW, CHPUYMUHSIE TCYBaHHS
3rymieHoro mosoka 3 iykpom (C.fuliginea ).
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Pucynok 8.12 — Catenularia

8.3 ExcnepuMeHTAJIbHA YACTHHA

Mamepianu ma oo6aa0nanna: rpubyu pizHUX BUIIB y yamikax [leTpi, mokpuBHi
1 TpeAMETHI CKeNbIlsd, TOoJKa JJs poOOTH 3 TpernapatamMu TpuOiB, MIKPOCKOII,
G1IBTpYBAJILHUIN MaIIIp.

8.3.1 IIpuzomyeamu npenapamu cpuoie
st NPUTOTYBAHHS Npenapaty rpudiB MPOKAPEHOIO 1 OXOJIOIKEHOI TOJKOIO
B3SITH YAaCTUHY MIIENII0 1 MEePEeHeCTH y KpaIullo CyMiln BOAW 1 TIIIEPUHY Ha
npeaMeTHE CKJIO. ['pub peTesnbHO pO3IIENUTH MpenapyBaIbHUMHU TOJKAMH, MOTIM
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HAKPUTH MMOKPHUBHUM CKJIOM 1 pO3MIsAaTH Tpu MaioMmy (00'ektuB 8%) i BeqmkoMy
(0o6'extuB 40%) 30ibmIeHH] MiKpockoma. 11[o6 OymoBy Milenit0 MOKHA OyJIO po3-
[JISHYTH JIOCUTBH YITKO, MiJ MOKPUBHE CKJIO Tpernapary MOKHa J0JIaTH HEBEIUKY
kpamio (pykcuHy. Oco0inMBO 0OEpeKHO ciifi TOTyBaTH Ipenapar MYyKOpPOBHUX
rpubiB, OCKIIBLKM NMPU HAaWMEHIIIOMY HEOOEpEeXKHOMY PYCl CIIOpaHTii JIOMArThes 1
CIOpY BHCHUMAIOThCA. ToMy royiikamu TpeOa 3aXONUTH JIMIIE BEpXHIN IIap MILeNiio,
HE TOPKAIOYKCH MOKUBHOTO CEPEAOBUIIIA.

JItst po3risimaHHas CTepurM 1 OyJIaBOMoOAiOHOTO 3MYyTTS aCMEpTHIIB 1 KUTHIIb
NEHIWIIB iX MOTPIOHO 3aXOMUTH PAa30M 3 HEBEJIUKUM IIMATOYKOM MOKUBHOTO
CEPENOBUINA, PO3MPSMHUTH y Kparull BOAM 1 TIIINEPUHY HA TPEIMETHOMY CKIi,
HAKPUTH TOKPUBHUM CKJOM. lIpyM 1mbOMYy BIJOKPEMIIIOIOTHCS KOHIZIT Ta MOXHA
PO3TISHYTH OYJIOBY ITUX IpUOiB.

Po3risiHyT npurotoBaHi npenapaTty rpudiB. 3aMallloBaTH NpenapaTy.

8.3.2 Kopucmywuuce kawuem 011 6UHAYEHHA POOYy NIICHABUX 2puUodie
GU3HAYUMU K1ACU 00 AKUX HAIEHCAMb PO32IAAHYMI 2pudu

Kuirou 1151 BU3BHAYEHHA Poay IJIICHABOIO rpuda

[Ipu BuUBYEHHI OKpeMHUX 30YyJIHUKIB IUTICHABIHHS XapuyoOBUX IMPOJYKTIB
HEOOXITHO BMITH iX pO3IMi3HaBaTH, TOOTO BCTAHOBIIIOBATH HA3BY, MPUHAJUICKHICTD
710 TOTO YW IHILIOTO KJIacy, pOAUHU, poAdy, BUay. Pin rprba BU3HAYa€THCSA 3a TaKUM
KITIOYEM:

1.TpuOu pO3MHOXKYIOTBCA CHOPAHTIECIOPAMH, IO MICTSITBCA BCEPEIHHI
CTIOpaHTiiB — 2.

2.I'pubu po3MHOKYIOTHCSI KOHIISIMU, TII0 YTBOPIOIOTHCS 330BHI HA OCOOIMBHX
KOHIIIEHOCISX, piJillIe — IPSMO Ha MiLesii — 5.

CrnopanrieHocli, K IpaBWIO MPOCTi, piamie npocto riyumsicti. Crnopanrii Bci
OJIHAKOBI — 3.

Cnopanrienocii runsicti. CriopaHrii I1BOX BHJIIB: BEJHMKI Ha TOJIOBHIM OC1 1
TpiOHI1, 3aBXKIM OJTHOPIAHI HA OOKOBHX TiIKax — 4.

3. CriopaHrieHocii Moo IMHOKI, MPOCTI1, IHKOJIU YTBOPIOIOTH raidy3ku. CriopaHriii
piOH1 V7| BEJIHKI, 3aBXKIU OJTHOPIJIHI, 0e30apBHI
gy 3abapeneni. Cropu Kpyrjal YW CIINCOBHJHI, THajki, Oe30apBHI 4u
cipyBari. Mykop (Mucor) — pucyHok 8.1.

CrnopaHrieHocli pocTyTh Ha CTOJIOHAX 3 OJTHOTO IEHTPA, 3 BEJIMKUMH YOPHUMHU
rojoBkamu. Criopu cipi, oKpyrio-sinenoaioni, 3mopiieni. Puzonyc (Rhizopus) —
PUCYHOK 8.2.

4.T'iKkM po3TalIoBaHi Ha TOJOBHIN OCi y BUIJISINI KYIIiB B OJWH YW JIEKiJIbKa
apyciB. Micus BigramyxeHb Hepo3ayTi. Cropw IIWTHAPWYHI 1 ETITNCOBHIHI,
0e30apeui. Tamuigiym (Tamnidium). Tijku y BUTISAAI KYIIiB BiAXOASTH BiJl FOJOBHOT
ocl 1 Mmicis BiAramykeHb po3ayTi. Crmopu emincoBUAHI 1 KyJeBHIHI, 0e30apBHI.
Xetoctunym (Chaetostylum).

5. KoHifii yTBOpPIOIOTECS HA 0COOJIMBUX KOHIIIEHOCISX, IO BIAPIZHSIIOTHCS Bi
3BUYANHNX BET€TaTUBHUX Tid — 6 .
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Konimienocii abo mano BiIpi3HSIOTHCA BiJl 3BUYAaHMX Tid, abo ridp Hemae
B3araji, 1 KOHiii yTBOPIOIOTHCS MpsMO Ha Mitenii — 14.

6. KoHiiieHOC11 CHIIBHO po3TalyXeHl — 7.

KonigieHocii He po3raidykeHi uu cinabo posraimykeHi. Po3ramdykeHHs mpocTte
9y Kymienoaione — 9.

7.PosramyxeHHs nepeBornojiione — 8. Po3raiykeHHsI KUTHIIETIOAI0HE, KOHIIi1
PO3TaIllOBaH1 JaHIIOKKaMHM, TJajKi, 0e30apBHI uu 3abapBieHi, kpyrm. [leHimmiiym
(Penicillium) — nuB. pucynok 8.4.

8. Koninienocii nepeBonomaiOHi, posraixyxeHi. KoHiaii yTBOPIOIOTECS KMyTaMu
9l OKpEMO, CNNCOBHIHI YW sd1enomiOni, O6e30apBHI uyu cimabo 3abapBIicHi.
Beprumuiym (Verticillium).

9. KonigieHocii Hepo3ranyKeHi, JOBT1 3 KyCTUKaMH BEJIUKHX TPYIIONOIIOHIX
KOH11# Ha kiHil. KoHinii qBokmiTuHHI, 6€30apBHI 4u poxel. Kosonii rpuda K0BTO-
poxesi. Tpuxoreriym (Trichotecium) — pucynok 8.6.

Konimienocii Ta koHiii iHmoi ¢popmu — 10.

10. Konigienocii rajmy3siThCs. PosranyxeHHs pOCTE — 11.
[Ipocti (K BUKIIOYEHHS, MPOCTO PO3TaNTyXeH1) KOHIAIEHOCI MaloTh Ha KiHII
OysnaBomno1i0He 3IyTTs, IHKOJIM TaKe 3yTTS BIJICYTHE — 12.

11. Koniaii  Benuwki,  HempaBWwiIbHOI  (opmMu,  po3TamioBaHi  JaH
[IO)KKamMu,  3abapBieHi y  kopuuHeBuil  komip.  Kojonii  crodarky
MyXHAcTl, TOTIM CIK3yBaTi, 13 CWJIbHUM HEINPUEMHUM  3amaxoMm. Aka-
yimiyM (Acauiium).

Koniaii 6e30apBHI, JOBIi, CEPHOBUAHO BHUTHYTI, OaraTOKJIITUHHI, 1HKOJHU
pPO3TaIlIOBaH1 JIAHIIO)KKOM OJIHA 32 OJHOK 4YM 3'SBJISIOTHCS MPSMO Ha MIIETii.
Kononii rpuba uacto 3abapsieHi y pokeBuii kojip. ®Dyszapiym (Fusarium) —
pHUCYHOK 8.5.

12. KiHii  KOHIJIIEHOCIiB  po3AayTi Ak OymaBa 1 HaBKOJO  TMOKPHUTI
CTEpUTMaMH, 110 HECYTh JIAHITIOKKHU KOH1Iii — 13.

PosmmpenHss Ha KiHIII 4acTO BIJCYTHE, CTEPUTMH PO3TAIIOBaHI TUIBKK Ha
BEpIIMHI KOHIAIEHOCIIB, ajleé HE POCTYyTh Ha cTopoHax. KoHimii npiOHI, KpyTi,
riaaki, Oe30apBHI, HAa CTEpPUTMax pO3TAIllOBaHI JIaHIIOKKaMu. [luTpominec
(Cytromyces).

13.CtepurMu, mo MICTATBCS Ha KIHIIX PO3AYTHX SIK OyinaBa KOHIIIE€HOCIIB,
MPOCTI, HEPO3TaNyKEeHl, HECYTh JIAHIIOXKKHA KOH1AIM. KoHiali Kpyrii, riaaki 4u y
BUIJISAII IIMITIB, 3a0apBiieHi uu 0e30apBHi. Acneprityc (Aspergillus) — pucynok 8.3.

14.KoHiaii yTBOpIOIOTHCS psiMo Ha mirenii — 16.

KoHiaii yTBOPIOIOTHCSI Ha KOHIIIEHOCISIX, 110 Majo YUM BIAPI3HSIIOTHCS BiJ
3BUYaHUX rid — 15.

15. KoHimieHocii  BUAHO ~ TUIBKM ~ TpU  NOPUTOTYBaHHI  mpemnapary
«Bucsya kparsi». KoHinli serko po3cumnarorbes — 17.

Micis yTBOpeHHS KOHIA1M BUIHO Y 3BUYalHOMY MIKPOCKOIIYHOMY IpernapaTi
- 18.

16.OmHOoKIMITHHHI  KOHIII, 0e30apBHI, OKpyrio-nogoBxkeHi. Komonii
cnu3yBarti, opHi. Jlematiym (Dematium).
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KoHinii omHOKIITHHHI, SUIEnoaiOHl, IapiKKenomiOHi. Momomi  KoJoHIT
noA10H1 Ha KOJIOHIT AP1KIKIB, TOTIM CTalOTh KouiatTuMu. Mouutis (Moniiia).

17. Koniali yTBOPIOIOTECS MPOCTUM IMOJIJIOM MIIENis 1 JIETKO BiAMaaaroTh,
0e30apBHI, MPAMOKYTHI, 1HKOJHM 3'€HaHI Yy KOpPOTKI JaHIiokku. Endomyces —
pucyHok 8.9.

Koninienocii nosri, 6aratoxmitunHi. KoHimii HempaBuiabHOT hopMu (0BT,
KpyIJli YW JUMMOHOMNOMIOHI), 3a0apBieHl y CBITJIMH MaCIWHOBO-3€JCHUN KOJIIp.
Knanocmopiym (Cladosporium) — pucysok 8.11.

18. Ha xonoHisfiX, 0 MOBUIBHO POCTYTh, HEMAE CIPaBXKHIX KOHIII€HOCIIB.
Jpi6Hi, OIMCKyYl, )KOBTO-KOPUYHEB] KOHI/Ili YTBOPIOIOTH Ty’>K€ JOBT1 JIAHIIIOKKH Ha
KiHIsIX 3BuuaiiHux rid. Karenymnapis (Catenularia) — pucynok 8.12..

Benuki, OaraToKIiTHHHI, OKPYTJIO-TPYIIENOAi0OHI YU 3aroCTPEHO-BUTITHYTOT
(hopMuU KOHIJIT YTBOPIOIOTHCS TOOAMHOKO YU KOPOTKUMU JIAHITIO)KKAMU Ha KOPOTKHUX
OOKOBMX Tally3KaX BEreTaTUBHUX Ti¢, W10 BIJIIFPAIOTH POJIb KOHIAIEHOCIIB.
Anbrepnapis (Alternaria) — pucysok 8.8.

8.4 BucHoBoOk: Po3risiHyTi mnpenapaTd — TpenapaTtd BUIIMX (HUKYUX)
MiremanbHUX TpUOIB KJIacCIB. ...

KoHTposibHI nuTaHHS
Mop@dosoriuHi BiIMIHHOCTI I'pUOIB BiJ IHIIKUX TPy MIKpOOPTraHI13MiB.
Bynosa minogosoro Tina rpubda. Oco0auBocTI OyA0BU MILIEIITO.
Cnocobu BEereTaTuBHOrO PO3MHOXKEHHS TpUOIB.
Cnocobu cTaTeBoro pO3MHOKEHHS TpUOiB.
Knacudikarist rpuois.
XapakTepucTUKa HUKYUX TPUOIB.
BynoBa 1 3HaueHHsI MyKOPOBHX T'pUOIB.
bynosa Bumux rpu0iB — aCKOMIIIETIB, 1X MPAKTUYHE 3HAYCHHSL.
. Ski rpubu HanekaTh 10 HEAOCKOHATUX ? Ix MPAKTUYHE 3HAYCHHS.
10 Ponb rpu6iB y 30epiranHi CHpOBHHU Ta Xap4OBHUX MPOTYKTIB.

©CoNo~LNE

JNTabopaTopHa po6oTa Ne 9
Ouinka sikocTi OopouIHa
9.1 Merta: OriHUTH SKICTH OOPOIIIHA 32 KUTBKICTIO BUSIBJICHUX Y HBOMY CIIOp OaKTepi.

9.2 KopoTki TeopeTnuHi BizomocTi

VY xmibonexkapHOMYy BUPOOHHUIITBI MIKPOOPraHi3MU MalOTh Ba)KJIMBE 3HAYEHHS.
Hampuknan, Ttaki MIKpOOpraHi3MH, sK JpDKIDKI Ta MOJIOYHOKHCHT OakTepii,
CHeIiaJbHO  BHUKOPUCTOBYIOTBCS  JUIsl  BHTOTOBJICHHS  Ticta. [Hmn  Buau
MIKpOOPTaHi3MiB, SKi TOTPAIUISAIOTH Yy CHPOBUHY 13 30BHINIHHOTO CEPEIOBHINA,
MOXXYTh 3HIKYBaTH SIKICTh CHPOBHHHU, BHKJIMKATH TCYyBaHHS TOTOBOI MPOIYKIII 1
OyTH MPUYMHOIO XapYOBUX OTPY€EHb.
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CupoBuHa, siKa BHKOPHUCTOBYETHCS B XJIIOOMEUYEHHI, 3aBkaAu OyBae 3acisiHa
MikpoopraHizamamu. Tak, Mikpodopa OopolIHa TMOXOAUTh TEPEBAKHO BiJl
Mikpoduiopu 3epHa. KiIbKICHMM 1 SKICHUH CKJIaJ MIKpOOPTaHi3MiB OOpoIlHa
3aJIKUTh Bl CTYINEHA 3apakeHOCTI 3€pHa, CHoco0y MOro po3MeNtoBaHHS Ta
OUYHMCTKH. 3arajbHa KiUIbKICTh MIKpOOPTaHi3MiB y 1 T OOpoOIlIHa MOXKE TOXOJIUTH 10 3
MiH. Ilpore us mmdpa MIHAETbCS 3aJ€KHO BIJT BMICTY BOJIOTH, TPUBAJIOCTI
30epiraHHsi TOIIIO.

SIkicTh OOpOIIHA 3HAYHOIO MipOI0 BH3HAYA€ BMICT y Hill HecmopoHOcHUX Erwina
herbicola i cmopornocuux Bacillus mesentericus (kapromisaa manndka) ta Bacillus
subtilis (cinma mamuuka) Mikpooprani3miB. KapromisHa 1 CiHHa THaIHYKU €
HAWTOIIUPEHIIIUMHU 30y THUKaMH MIKpOOHOTO Tpoliecy NCyBaHHsS XJi0a, XBOpoOH,
AKYy I1I€ Ha3UBaIOTh KapTOIUIIHOW. Criopu 1UX OakTepiil Ay»e TepMOCTIHKI, 3aBISKH
YoMy BOHH 30epiraroTbcsi B X101 mij 4vac ioro BumikaHHA. [Ipy moBUIBHOMY
OXOJIOJIPKEHH1 Takoro XJjiba, CTBOPIOIOTHCS CHPUSTIMBI YMOBH JJIsi IPOPOCTaHHS
CIOp, 110 COPUYMHIOE B HhOMY T'HHWJIBHI MPOLECH. Y IIbOMY BHIIAJKy M'SKyII XJ1i0a
CTa€ JUNKUM 1 HaOyBae HEMpHEMHOro 3amaxy. Takuil X0 He NpUIATHUN s
cnoxkuBaHHs. KaproruisiHa xBopoOa HaifuacTinie Bpa)kae MIICHUYHUN X0 BIITKY.
[TimeHnYHUI 1 KUTHIA X110 YacTO YpPakyeTbCsd TAaKOXK 1 TaK 3BaHOIO KPEHUIISTHOIO
XBOpOOOIO, TIpH SAKIA HA M'AKyIl XJi0a 3'sSBisieThbcs OUMA MyuyHucTUd Hamt. Lle
MIIEITi# IIBUTBOBUX IPUOIB 1 AP1KIKENO11I0HIX MIKPOOPTaHi3MiB.

Ha cboroanimHiii eHb OOPOITHO 13 3¢pHA TMIIEHUIIl MOBUHHO BIJIMOBIIATH
BuMmoraM 4uHHUX crtaHgaptiB: ['OCT 12307-66 "Myka u3 TBepIod MNIIEHULBI
(mypym) s MakapoHHbIX uzfenuid. Texnumdeckue ycnoBusa" ta [CTY 46.004-99
"BopomiHo niennyHe. TexHiuHi ymoBu".

9.3 ExcniepuMeHTAaJIbHA YaCTHHA

Mamepianu ma o6nadHauHA: MIKPOCKONM, TIPSIMETHI Ta TIOKPUBHI CKEJIBIIS;
crepuiibHI Yariky [letpi Ta mpoOipky; MIKpOO10JIOTIUHI TIETJIl; CUPTIBKY; CKIISTHI TTAJTYKHY,
crepuibHi ko6 (100 cM); CTepHiIbHI MIMETKH; PO3IUIABICHE CTEPUIbHE IIOMKHBHE
cepenoBuiiie MIIA; po30aBieHHsT poOWTH y CTEpHIbHIN BOJOMPOBIAHIA BOII abo
crepuiibHoMy 0,5 %-my BogHoMy po3unHi NaCl; mierHndse Ta )KuTHE OOPOIITHO.

JIs1 BUSIBIIGHHSI CTIOP KapTOIUISHOI 1 CIHHOT MAJIMYOK PO3BOAATH JIOCTIKYBaHE
Gopomro. Jltst 1poro y konby Ha 50 cM® CTepHIBHOI BOAM BHOCATH 5 T GOpPOLIHA
(po36aBnenns 1:10), 300BTyI0Th 5 XB. 1 HArpiBatOTh y BOJSHINA OaHl Mpu TeMIiepaTypi
95-97 °C npotsrom 10 xB. Ilpu 11bOMy BereTaTuBHI KJIITUHU OakTepiid TMHYTh, a
CIOpY 3aJIMILIAIOTHCS KUBUMH. [Ipu BunikanHi xii0a 30epiraloTbest Maiike BCl CIIOPU
KApTOTUISTHOI TAJWYKH, SKI 3aJIIIWINCS TICHs HarpiBaHHsa cycnensii mpu 95°C
npotsrom 10 xB. [Iporpity cycnensito po3BOASTh Y POOIPIIi 31 CTEPUIBLHOIO BOJIOIO
1:10 (ma 1 oM cycrieHsii go1aTh 9 cM® CTEpUIBHOI BOIH) IpH bOMY OTPUMYIOTH
pos6asienns 1:100. TTo 1 em® cycrensiii 3 pisum pos6asrermsm (1:10 1 1:100)
BUCiBaloTh y yamiku. [lociBu 3anuBarots TermmM MITA. TlociBu TepmocTatyioTh 2-3
n06u npu Temmeparypi 25-30°C.

Pin Bacillus (pucynku 9.1-9.3) — cmopoHOCHI mnann4konomiOHi OakTepii.
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Bacillus subtilis (cinna mammyka) yTBOproe 0e30apBHI KOJIOHIT abo cipyBaro-0ini,
TPOXH 3MOpPIIKYBaTi ab0 yTBOPIOE OapXaTUCTHH HaIT, Kpal XBUJISICTHUH,
pO3TaTy)KEHUH, IIIJIBPHO MPHIATae JI0 arapu3oBavoro cepeoBuiia (pucyHok 9.2).
[Tix mikpockormoM GakTepli MarOTh BHUIJIAJ KOPOTKHX 1 TOHKUX MaJMYOK 3aBJIOBXKKHU
3-6 MmxM. Criopu oBasibHi (prcyHOK 9.1 a).

B. mesentericus (kapTomisHa IajJd4Ka) YTBOPIOE KOJIOHII 3MOpIIKYBATI,
cipyBaTo-0111, KPEMOBI, )KOBTO-0Ypi, piJIko 3a0apBiieH! y YOpHHI a00 pOXKEBUIA KOJIIP
(pucynok 9.3). Ilig MiKpOCKOIIOM TMAJIWYKU TOHKI, TOBri 200 KOPOTKi 3aBIOBXKKH S5—
10 mMxM, moomumHOKI ab0 3'€MHYIOThCS y nOBri HUTKH (pucyHok 9.1 6). Cmopu
OBaJIbH1, KJIITHHU HE PO3/YTI.

[To 3akin4yeHHi iHKyOAIlii OLIHUTHU AKICTHh OopouHa. /s uporo:

1. ITpuroTyBaTu npenapar crnocoOOM «po3JaBiieHa Karuish» 3 KIITUH KOJIOHIM,
aki Bupociu Ha MIIA, 1 mig MIKpOCKONOM BHUBUMTH MOPGOJIOTIYHI BIACTHBOCTI
MIKpOOpraui3zmiB (hopma KIIITHH, pO3MIp) Ta BUSIBUTH CE€Pe/l HUX KAPTOIUISHY 1 CIHHY
naymdky. 3amamoBat Bacillus subtilis ta Bacillus mesentericus (pucyrok 9.1)
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a — Bacillus subtilis; 6 — Bacillus mesentericus
Pucynox 9.1 — Bacillus subtilis i Bacillus mesentericus i MikpocKorom

2. BuBunTH KyJIbTypalibHI O3HAKHU (XapakTep pocty KyinbTypu Ha MIIA, ¢popma
koutonii) Bacillus subtilis ra Bacillus mesentericus (pucynok 9.2, 9.3). [linpaxysaTu
CYMapHYy KIJIBKICTh KOJIOHIM IIUX CIOPOBHUX OakTepiil, siki BUupociu y yami [letpi
py KOKHOMY pPO30aBiieHHI (MIpU 1bOMY OepyTh JO yBaru, IO KOKHA KOJOHIs
yTBOpUJIACSA 3 OJIHIE€I CTOPHW) 1 BU3HAYMTH KUIBKICTH criop y 1 T GopomrHa (4ucio
KOJIOHIM MHOXKaTh Ha po3BeAeHHS OopomrHa). [lopiBHITH OoTpuMaHi 3HAYCHHS JIS
PI3HHX PO3BECHB.
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[Ipu nasBHOCTI B 1 r OGopomna g0 200 cmop sKiCTh HWOTO BBaXKAETHCS
HOPMAJILHOIO, SIKIIIO KiIbKicTh criop € B Mexkax Big 200 mo 400 — 3agoBisbHOTO, Big 400
nmo 1000 — cymuiBHoto, a moHan 1000 — Take OOpOIIHO HENpUIATHE IS
BUKOPHUCTAHHS.

Pucynox 9.2 — Cnmn30Bo-cKi1a19acTi KOJIOHIT CIHHOT TAJTHYKA
(B. subtilis) ma MITA

Pucynox 9.3 — IlIkipsicTo-cKiIaqgacTi KOJIOHIT KapTOIUISTHOT TTATYKH
(B. mesentericus) na MITA

9.4 BHCHOBOK: Yy JOCIIDKEHOMY 3pa3Ky OOpOIIHa BHUSBIICHI HACTYIHI
MIKpPOOpraHi3MHu....3a KUIBKICTIO CHOp, MO0 MICTATbcS y 1 T OopoliHa, SKICTh
JOCTIKEHOTO 3pa3Ka BBAXKAETHCH. . ..
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KoHTponbHI muTaHHS

1. Sxi MikpoopraHi3MH € KOPUCHUMH y XJI100TI€KapChKOMY BUPOOHUIITBI?

2. Slki mxepena MoTparuIiHHS CTOPOHHIX MIKPOOpPTaHi3MiB y HamiBhaOpuKkaTh
Ta TOTOBY MPOAYKIIIfO.

3. BMicT siIKMX MiKpoOpraHi3aMiB BU3HAYA€E sIKICTh OOpoITHa?

4. Yomy Bacillus mesentericus Ta Bacillus subtilis me runyrs mig yac
TEepMIUHOT 00pOOKH (TIpH BUMIKAHHI XJ116a)?

5. Illo BimOyBaeThCcs 3 XJIOOM, KWW BUTOTYBAaHWU 3 OOpOIIHA ypaKEHOTO
mikpoopranizmamu Bacillus mesentericus ta Bacillus subtilis?

6. Sk MoxHa BUSBHTH 30yJHUKA KAPTOIUISTHOT XBOPOOH y CUPOBHHI1?

7. Sk mpurotyBatu 3 5 T 6opomrHa po3z6asienss 1:10; 1:100: 1:10007?

8. Ha sxomy cepemoBuili MOXHa poOuTH mociBu uisi BusieHHs Bacillus
mesentericus ta Bacillus subtilis?

9. Yu Bigpi3usioThes 30BHI kostonii Bacillus mesentericus ta Bacillus subtilis?

10.Ilpu sikomy BMicTi crop y | r OopoliHa, SKICTb HOTO BBaXKAETHCS
HOPMaJbHOIO?

JNTabopaTtopHa po6oTa Ne 10

Mikpo0iosiorisi CHPOro i macTepu30BaHOr0 MOJIOKA.
Mikpo0ioJioriss MaiioHe3y

10.1 Mera: BU3HAUUTHU 3arajbHy KUIBKICTh Me30(QUIbHUX aepoOHUX 1
(dakynpTaTUBHO-aHAaepoOHUX MikpoopranizmiB (KMA®AEM) y cupomy Ta
MacTepU30BaHOMY MOJIOLI; BHU3HAYMTH 3arajbHE MIKPOOHE YHCIO MaloHE3y Ta
€KCIIPeC METOJIOM NEPEBIPUTH HASIBHICTh YMOBHO-IATOI€HHHX MIKPOOPTaHi3MIB Y
3aMpONOHOBAHOMY 3pa3Ky MailOHE3y.

10.2 KopoTki TeopeTuuHi BizomocTi

Biooip npoo6

Biobip npo6 6i0 piounnoco abo nacmonodiono2o npooykmy (MOa0KO, MOJOKO
cKeauleHe, 3aK8acKka piokd, YyKpoeull cupon, 600a mouwso). 3 EMKOCTI MICTKICTIO JI0
1000 cm?® mpoOy BigOuparoTh MmineTkor adbo meraneBuM yeprnakoMm. [lepen Bigbopom
MpoOr BMICT €MKOCTI PETENIbHO MEePeMIlIyloTh. 3 €MKOCTI MicTKicTi0 Outbiie 1000
cM? 130J1b0BaH1 TTPOOU BIAOUPAIOTH B OJUH MOCY]T 3 PI3HOI TTMOMHU HE MEHIIIe, HIXK 3
TPHOX IMIAPIB MPOAYKTY ab0 TICIS PETENbHOrO IMEepPEMINyBaHHS YChOTO BMICTY
emkocTi. [Ipu BigObopi mpod 13 pe3epByapy 3 KpaHOM, KpaH CIIOYATKy IMPOMHBAIOTH
BOJIO0, TIPOTHPAIOTH TAMIIOHOM, 3MOYCHHM €THJIOBUM CITHPTOM 3 MACOBOKO YACTKOIO
70 %, Ta 0OMaNIOIOTH B MOJYM 1 NAJbHUKA, TTOTIM BUITycKatoTh Big 10 cm® 1o 100 cm?
pIAMHY (B 3aJIKHOCTI BiJ] MICTKOCTI pe3epByapy Ta JiaMeTpy KpaHy) 1 TUIbKH MiCJs
Or0 BIIOMPAOTh NPOOY B MOCYJ TaKUM UYHUHOM, 100 KUIBKICTh PIIUHH, sKa
HeoOXigHa, mnoTpamsia Oe3nocepeHbo B mocyd. OO0’em mpoOU  NPOAYKTY
npu6smszHo 200 cm? Boau — 1500 cm?

Biobip npo6 6i0 cunyyux npooykmie (MOJOKO CyXe, S€4HI MPOAYKTH, IIYKOD
totio). [IpoOy BiAOMParOTh MiCs PETEILHOTO MEPEMINTYBaHHS MPOYKTY MIMIATKOO
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a00 ugepmakoM. SIKIO0 MPOIYKT HE MOXe OyTH TmepeMilianuii (HampuKiIa, MIIMIoK
IIyKPY), TO TPOOU BIAOMPAIOTH IUISXOM B3STTS 130JbOBAHUX MPOO 3 PIUHHMX MICIIb,
PI3HOI TJIMOMHU, a TAaKOXK, 3 MOBEPXHEBUX LIAPIB, SIKI KOHTAKTYIOTh 3 TapOl0, B OJIMH
MOCY/I.

Biobip npob 6i0 comoeoi npooykyii (mapeapun ma mationes). Binbip mpo0
rotoBoi (acoBaHOi MPOAYKIlI MPOBOMASITH Bij JEKIIbKOX OMWHUIL (pacyBaHHS (HE
MEHIIIE JIBOX - TPhOX) BiA. KOKHOI ofHOpiaHOI maprtii. [ToTiM BiJ KOXKHOTO 3pa3ka
BiI0MparoTh NpuOInU3HO 1Mo 50 T MPOAYKTY B OJUH MOCY JUIS OJEp>KaHHS CepeaHbOT
npobu. [Ipobu Bix dacoBanoi mpoaykiii macoro g0 1000r (maprapun, maiiones)
BiIOMPAIOTh IIJISXOM B3ATTS 130JIbOBAaHUX MPOO 3 PI3HUX MICIh MaKyBaJIbHOI TapH, a
TaKOX 3 MOBEPXHEBUX IIAPIB, sIKI KOHTAKTYIOTh 3 TTaKyBaJbHUM MaTEpiaJioM, B OJMH
nocya. BinGip npoOu mpoBoAATH MIMaTeneM, J0KKOIO TOIIIO.

Iliocomoeka npo6 0o amanizy. PO3KpUTTS yNAKOBKM 3 TPOOOI0 MPOIYKTY
MPOBOJIATh B AaCENTHUYHUX YMOBAaX TAaKUM YHUHOM, I00 3amo0irTH MOKIMBOCTI
3a0pyIHEHHSI MPOJIYKTY, HABKOJIMIIIHIX MPEIMETIB Ta cepenoBuia. Bigiopani nmpodu
nepea JIOCHIDKEHHSM PETENbHO MepeMilnyloTh. [lepen BIIKpUTTAM MMaKyBaJIbHOI
Tapu (0aHOK, MakKeTiB) 3 MPOIYKTOM KpHUIIKY OaHKM ab0 TOBEPXHIO MAKETIB
IPOTUPAIOTH TAMIOHOM, 3MOYEHUM €THUJIOBUM CIHPTOM 3 MacOBOIO 4YacTKOO 95%.
banky po3kpuBarOTh CTEpUILHUM KOHCEPBHUM HOXEM, ii UKy oOnantoroTs. Kpaii
MaKeTy po3pi3aloTh CTEPUIIBHUM CKajblieJeM a00 HOXHUIIMA y TOMY MICIl, €
nonepeaHbo 00podmwin TamnoHoM. [Ipobu KupoBUX MPOYKTIB (MapraprHy, Macja)
nepesa Bi0OpoM 3 HUX HABAXKOK PO3TOILTIOIOTH HAa BOJSHIN OaHl 3a TEMIEpaTypH He
Buiie 45 °C

Biooip nasaxcox. 3k0XHOI MPOOU TPOIYKTY 3aJIEKHO BiJI MOKA3HUKIB, SKI
BH3HAYaIOTh, BIIOUPAIOTH OJIHY a00 JeK1IbKa HaBAXOK JIJIsl TPUTOTYBAHHS PO3BEICHD
Ta BUCIBY Ha MOXKMBHI cepefoBuilia. HaBaxxky Uil mociBy BIZOMPAOTh BaroBUM ado
00'éeMHUM METOJ0M O€3MOCEPEIHBO MICHSI POZKPUTTS MPOOH MPOAYKTY OISl TIOTyM'st
najgbHuKa. HaBaxxku BiJ] MpoOM PIAKHUX Ta B'I3KMX MPOJYKTIB BIIOUPAIOTH MICHS iX
PETENLHOTO TepeMillTyBaHHS 00'€éMHHUM METOJIOM CTEPHJIBHOIO TNMeTKo. YacTuny
PIIKOTO TPOIYKTY, KA 3aJUIIMIACH HA MOBEPXHI MINETKU, 3aJUIIAIOTh CTEKTH 0
KiHI TmineTkd. KparmHky, 10 yTBOpWJIAch, BUIAISIOTH JOTOPKAHHIM 7O
BHYTPIIIHBOI CTIHKH TOCYMy. B'SI3ki NpOAYKTH yCyBalOTh 3 TOBEPXHI MIMETKH
CTEpWIbHUM BaTHUM TaMIiioHOM. HaBakky Bin mpo0 pigKux >KHpIB BiIOWUPAIOTh
TEIJIOK MINETKOW0, Aka Harpita (aamOyBaHHsM. HaBaxxkky Biag mpoO TBepaux Ta
CUINIKMX TMPOIYKTIB (SIEYHI MPOAYKTH, CyXE€ MOJIOKO, CHElli Ta MPSHOII TOIIO)
MPOBOJIATH CTEPHUIIBHOIO JIOKKOIO a00 IImaTeseM 3 PI3HUX Miclp npoAykrty. Ilotim
HABaXKy MEPEHOCATH B MOTMEPEAHBO 3BAKEHUH CTEPUIIBHUN TTOCY/I, 3BAKYIOTb.

Ilpuzomyeannsa po3eedens. Jljis PUTOTYBaHHS PO3BENEHb BUKOPHCTOBYIOThH
Pi3HI PO3YMHHHUKHU B 3aJIEKHOCTI BiJ MPOIYKTY — (P1310JIOTIYHUN PO3YUH, MENITOHHO -
COJIbOBHM PO3YMH 1 CTEpPWIbHY OYHIIEHY (IMCTWIbOBAaHY) Boxy. Jis oOmiky
KUIBKOCTI Me30(iIpbHUX aepoOHUX Ta (HaKyJIbTaTUBHO-aepOOHUX OPTaHi3MiB
(3yctpivaetbcss  ckopoueHHs KMA®DAKM a6o MADAM) mpoaykrt, SKHM
TOCTITKYIOTh, po3BoAsaTh y 10, 100, 1000 pa3iB 1 Oinbie B 3aJ€KHOCTI BiA
obcimMeHiHHA, 10 mependadaerbes (1x107; 1x10™ ;1x107 ; 1x1074 ). Jus
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BCTAHOBJICHHS BIJICYTHOCTI OaKTepiil Tpynu KUIIKOBUX MAJUYOK y MEBHIM KITBKOCTI
OPOJYKTY TOTYIOTh T€ PO3BEACHHS, B IKOMY 1 BUBHAYA€ThCS 115 rpymna Oakrepiid. s
BUSIBJICHHS TUTICHSBUX T'pHOIB MPOAYKT HE PO3BOJATH a00 po3BoiasaTh y 10 ta 100
pasi (1x107"; 1x1072?). Buxigue aGo ocHoBHe posseneHHs mictuts B 1 cm® 0,1 T
npoaykty (1 x 107™). Horo otpumanu nepenecenHsM HaBaxxk 10 T (cM*) IPOAYKTY B
MPUTOTOBJICHUM PO3UMH JJIsl po3BesieHHs (kojoa 3 90 cM® BiAMOBIIHOTO PO3UYUHY).
CTepuiIbHOIO TIMETKOI PETENbHO MEPEMIITYIOTh BMICT OCHOBHOTO PO3BEACHHS 1
nepeHocsaTe 1 cm® #ioro y mpobipky 3 9 cM® po3uMHHMKA Tak, 00 MiNeTKa He
TopKanacsi po3unHy. OJepkKylTh TaKUM YHMHOM Jpyre po3BeacHHs, 1 cm? skoro
BMmimrye 0,01 r (cm?) mpoaykty — posBenenus (1 x 1072). Bmict npoOipku apyroro
PO3BEIICHHS TEPEMINTYIOTh HOBOIO CTEPUIIBHOIO TINETKO, BimOuparoTh 1 cm® i
BHOCATH y MPOOIpKY 3 9 cM® po3uMHHUKA TaK, MO0 MMmeTKa He TOpKajacs MOBEPXHI
po3uuny. [lepemiiyloTh HOBOIO CTEPHIIBHOIO MINETKOI0. TpeTe po3BeACHHS MICTUTh
0,001 r (cm®) mpomykry B 1 cm® (1 x 107%). HactymHi po3BeneHHsS TOTYIOTh
aHajnoriyHuM criocobomM. IIpoOy Big HeacoBaHoro MaloHE3y BiIOUPAIOTH MINETKOIO
B OJMH TOCY/J 130JIbOBAHUMH NMPOOAMH 3 Pi3HOT TTTUOMHU HE MEHIIE, HIK 3 TPhOX
apiB NPOAYKTY ab0 yeprakoM Micis peTeTbHOTO EPEMIlTyBaHHs.

JI71s1 BUCIBY B MOHBHI CEPEIOBUINA BUKOPUCTOBYIOTH pO30aBIICHHS HABAXKKH,
mo A03Bois0oTh ojepkarun B uamii [letpi Bim 30 go 300 komowiit. KinbkicTb
cnenupiuHUX MIKpOOpPraHi3MiB Mae OyTH MEHINA: HAMpUKIa, cTadiiokokiB Bia 15
1o 150 xonoHii, miuicHsABUX rpudiB Big S 10 50 KOJTOHIH.

[lociB moxHa poOuth abo B rauOMHY, a00 Ha MOBEPXHIO MMOXHUBHOIO
cepeoBuma. II0CiB y TIIHOMHY BHKOHYETHCS IEPEHECCHHSAM 1 CM> piIHHH 3
BIJIMOBIIHOTO  po30aBiieHHs B CTepuiibHy 4amky Ilerpi, mo 3anuBaeThbCs
pO3MIIaBIeHNM 1 oxonomkeHnM 10 45 °C noxuBaUM cepeosuieM (15-20 cm®) i
PETENBHO MEePEMIITYETHCSI KPYTOBUMHU PYXaMH.

[lociB Ha TOBEPXHIO MIUIBHOTO TOXUBHOTO CEpPEOBHUINA 31HCHIOETHCS
musixoM  meperecennst  0,1-0,2 oM’ pimpmHE 3 BimmoimHoro posGaBieHHS i
PO3TUPAHHAM BiApa3y K JOCyXa CTEPUILHUM CKJISHHUM IINAaTeJeM IO TMOBEPXHI
BCHOT'O CEPEIOBUILIA.

BusnadyeHHst 3araibHOi KITBKOCTI Me30(UIbHUX aepoOHUX 1 (PaKylIbTaTUBHO-
aHaepoOHux MikpoopraHizMiB KMA®AHM nommproeTbest Ha XapyoBi MPOYKTH, IO
mictsite y 1 1 300 i Ginbure a6o B 1 cm® 30 i Ginbire MiKpoOpraHi3MiB, i BCTAHOBITIOE
MOPSIIOK  BU3HAYEHHS  JKUTTE3ATHUX  KIITHH  ME30(UIBHMX  aepoOHUX 1
(aKkyIbTaTUBHO-aHAEPOOHUX MIKPOOPIaHI3MIB.

Metoa 3acHOBaHMM Ha TOCIBI BHU3HAYEHOI KUIBKOCTI MPOAYKTY abo Horo
po30aBieHb B arapu3OBaHE I[OKMBHE CEpPENOBUIIE, KYJIbTUBYBAHHI TIOCIBIB B
aepoOHux ymoBax npu 30 °C BOpomoBx 72 rox, MiAPaXyHKY BCIX BHUPOCIIHX
BUJIMMHUX  KOJIOHIH Me30(pUIbHUX aepoOHMX 1 (PaKyJIbTaTUBHO-aHAEPOOHMUX
MiKpoOpraHismis i mepepaxyBaHHi iXHbOI KinbkocTi Ha 1 T (cM®) MPORYKTY.

Maca (06'em) HaBa)KKH, IPU3HAYCHOT I TOTYBaHHS BUX1JTHOTO PO30aBIICHHSI,
Mae CTaHOBHTH He MeHIre 10 r (cM°), a mpu3HaYeHOT 1T Ge30CePEIHBOrO BHUCIBY B
TOXKUBHI cepenoBHIa — He MeHmre 1 T (cum).

3 HaBaXKHU MPOJYKTY TOTYIOTh BUXIZHE 1 psAJ JECATUKPATHUX po30aBieHb. [1o
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1 oM’ mpoaykry i/a6o i0oro po3GaBIeHHS BHUCIBAIOTH OJHOYACHO B IBI CTEPHIIbHI
gamku [letpi. ¥V koxny wamky IleTpi, mo MICTUTh 1HOKYJIIOM, J10JIal0Th HE Mi3HIIIE
HIK 4depe3 15 XxB posmaBieHe il oxonomkeHe no0 45 °C arapu3zoBaHe IMOXUBHE
cepenoBuiie (MITA un MIIA 3 rmoko3or). CepenoBuille HETAaWHO 1 PIBHOMIPHO
NepeMIlIyloTh 3 TMOCIBHMM MaTepiajioM 1 3aJMIIaloTh JJis 3aCTUTaHHS B
TOPU30HTAILHOMY TOJIOKEHHI.
ITicnst  3acTuraHHss arapyu30OBaHOTO  CEPEJOBHINA IIOCIBH  1HKY-OYIOTb,
MOCTaBHBIIHY YalIKu JHOM Jgoropu, npu 30 °C BOpoaoBx 72 roa.
Pe3ynbratu OLIHIOIOTH AJIA KOKHOI Mpobu okpemo. Ha wamikax, e BHpOCIIO
Bim 30 mo 300 kosOHIM, MiAPaxOBYIOTh YCiI KOJOHIi, MIJCYMOBYIOTh 1 3HAXOASTh
cepenne apudmernyHe. [ligpaxyBaTu KOJOHII MOKHa 3a JIOMOMOTOIO JYIHA 3
N'ATUKpaTHUM 30UThIIeHHSIM. OTpuMaHe cepeaHe apuMETUYHE YHUCIO KOJIOHIH
OKPYTIIOIOTh:
— sikito Menie 100, ioro oKpyrioTh 10 HAHOIMKYOTO YUCIa, 110 JUTUTHCS
Ha b;

— sikio Outeiie 100 1 Horo octanHs mudpa S5, OKPYIIIIOIOTH J0 HAWOIMKIOTO
Yypcia, Mo JUInThesa Ha 20;

— gxmjo Ounbme 100 1 ioro ocrtaHHs 1mdpa HE S, OKPYIIIOKTH 0
HaHOJIMKYOro YKcia, mo AUIMThea Ha 10.

Kinbkicts MikpooprauismiB y 1 T (cM°) IPOZYKTy OGUUCITIOIOTh MHOKEHHSIM
OKpYTJIEHOTO CEPeTHBOTO apu(PMETUYHOTO YKCIIa KOJOHINM Ha po30aBICHHS HaBaXKU
1 JUICHHSIM Ha KUIBKICTh BHECEHOrO MOCIBHOTO Marepiaiy (Maca, o0cAr) y 4Yariky.
Hamnpuknan, okpyrieHe cepenHe apu(pMETUYHE 4Mcia KOJOHIA 13 JIBOX YallOK,
sacisamx 1mo 1 cm” 3 1:1000 a6o 10 ° posGasienns, gopisuioBano 220. 3araipHa Kisb-
KICTh MIKpOOpraHi3miB y 1 r mpoaykty Oyzae 1OpiBHIOBAaTH

(220 - 1000)/1 = 220 000.

3aranpHy KUIBKICTh MIKPOOPTaHI3MIB 3aMHCYIOTh y BUIIISAL yucia: (Bix 1 mo
9,9)-10.

Hanpukmaz, 220 000 kites y 1 T 3amucyiots sk 2,2 « 10° KYO/T.

MoJiokO € OgHUM 13 CaMUX KOPUCHUX 1 LIHHUX MPOAYKTIB XapuyBaHHS
JIOJMHU. 3a Xap4yOBOKO LIHHICTIO BOHO MOE 3aMIHUTH Oy[Ib-sIKHMA TPOIYKT, ajie
KOJEH TPOAYKT HE 3aMiHHTh MOJOKAa. 3 TAMOOKOi JaBHUHU  MOJIOKO
BUKOPUCTOBYBAJIOCS B JIKYBaIbHUX LUIAX. «/[XepenoM 310poB's», «O1J10I0 KPOB'IO»
Ha3UBaJId MOJIOKO ApeBHI (Pinocodu.

CBI>XOBHJIOEHE MOJIOKO 3/IOPOBOi KOpOBU cTepuiibHEe; pH cBixkoro mosioka 6,8.
OpHak y BHBIZHUX MPOTOKaX MOJIOYHUX 3aJI03 KOPOBU HEPIIKO 3YCTPIYArOTHCSA
pi3HOMaHITHI OakTepil TepeBaKHO TNPEACTaBHUKKA poawH: Micrococcaceae,
Bacillaceae, Escherichia, Corinebacterium, Lactobacillaceae, Tomy B mnepmux
MOPIIisIX MOJIOKA YacTo € 111 Mikpoopranizmu. L1 mopitii Tpeba BunuBaTu.

MikpoopraHi3aMi B MOJIOKO TOTPAIUISIOTh 3 PI3HUX JPKEped: 3 TOoCydy, 13
IPYHTY, 3 TOBITPS, 3 BHMEHI KOPOBH, 3 PpyK J0spoK. CyKyNmHICTb IHUX
MIKPOOPTaHi3MiB (APLKIKI, TPUOM, PI3HOMAHITHI OakTepii) 1 CTAHOBUTH TaK 3BaHY
CIIOHTaHHY MIKPOQJIOpY MOJIOKA.

[IpucyTHICTh HEMATOT€HHUX OaKTEepi 3BMYAHO HE MA€ BEIIMKOTO 3HAYEHHS,
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SKIIO TITLKHA HE CIPUYMHSIE TUX a00 1HITUX 3MIH MOJIOKA:

— KOHCHUCTEHI[li: TaKk 3BaHE «TATHYYE» MOJIOKO — PE3yNbTaT IisJIbHOCTI
oaxtepii Alcaligenes viscolactis;

— KOJBOPY: CHHE MOJIOKO — pPe3yJbTaT IisiibHOCTI Oakrtepii Pseudomonas
syncyanea, 4yepBOHE MOJIOKO — pe3yjbTaT disIbHOCTI Oaktepii Serratia
marcescens.

CnoHTanHy MiKpo(dJIopy pO3TIsaaloTh K MOKAa3HUK CBIKOCTI Ta CaHITApPHOTO
cTaHy MoJjioka. Mikpodiopy MoJoKa MOXHA 3BE€CTH O MIHIMyMYy TIpH CTPOTOMY
KOHTPOJII 3a CaHITapHAM CTAHOM MOJIOYHOTO TOCIOJApCTBA, IIBUIAKOMY
OXOJIO/DKCHHI Ta MmacTepu3ariii MoJIOKa.

MikpoopraHi3mu, 10 MOTPAMWIA B MOJIOKO, CIIOYaTKy HE PO3MHOXYIOTHCS,
TOMY IO Y CBDKEBHJIOEHOMY MOJIONI € creurdiuyHi OaKTepUIMAHI PEYOBHHH,
HaIpUKJIaJ, JIAKTEHIHHU, 10 3aTPUMYIOTh iXHIM picT. PO3BUTOK MIKpPOOpPraHi3MiB y
MOJIOII TIPOXOAUTH KiJIbKa (has:

— Oakrepunana (aza — 1€ 4Yac, BIPOJIOBXK SIKOTO MIKpOOpPraHi3MH HeE
PO3BUBAIOTHCA Y CBIKEBHIOEHOMY MOJIOLI 1 HABITh YaCTKOBO BIIMUPAIOTH y
pe3yabTaTi KOMIUIEKCHOI Jii JIAKTEHIHIB, JIAKTO-TIEPOKCHIA3H, J130UMY U
AHTHUTILII,

— ¢da3za 3mima”oi Mikpodaopu, TiJ Yac SAKOi PO3BUBAIOTHCS  YCI
MIKpOOpraHi3MH, 110 MOTPANIA B MOJIOKO;

— (¢aza MOJIOYHOKHMCIMX MIKPOOPraHi3MiB, MiJ 4Yac $KOi ICTOTHO 3pOCTa€e
KHCJIOTHICTh MOJIOKAa 1 TMepeBary OTPUMYIOTh MOJIOYHOKHCHI OakTepii.
Hapmami, 3 MiABUIIEHHSM  KUCJIOTHOCTI, MOJIOYHOKHCHII  OakTepii
CHOBUIBHIOIOTh TEMII CBOTO PO3BUTKY, a IHII TPYNH MIKPOOPTraHi3MiB
MOCTYIOBO BIIMHUPAIOTh;

— (aza po3BUTKY JIPIXKIKIB, TpUOIB 1 THUIBHUX OakTepiil. MojiouHa KUCIoTa,
AKa HarpoOMaJKy€TbCs, TMPHU3BOJAUTH JIO 3arubeni MOJIOYHOKHCIIHUX
OakTepiii, 3aBISKH YOMY CTBOPIOIOTHCSI CIIPUSTIUBI YMOBH JIJISI PO3BUTKY
KHCJIIOTOCTIMKUX JPDKIKIB, MIKPOMIIIETIB Ta THUJIBHHUX OaKTepiil, IIo
PYWHYIOTH O1JTKM MOJIOKA.

Uepe3s MOJIOKO MOXYTh TiepenaBaTHCs 30yJAHHKKA OaraThbox 1HGEKIINHUX
3aXBOPIOBaHb, $IKI TMOTPAIUISIIOTE Y HBOTO BiJ XBOpPUX TBApWH, JIOACH 1
0aKTepiOHOCIIB, a TaKOX 3 JOBKILII. MOJIOKO € Haa3BUYAHHO OaraTuM Ha IOKUBHI
CIOJIYKH CEPEAOBHILIEM ISl 0araTb0X MIKPOOPraHi3MiB, y TOMY YHCJII 1 TATOT€HHHUX.

Y MoJioni 11 MiKpOOpraHi3MU HE TUIBKH JIOBTO 30€piraroThes, ajie i akTUBHO
PO3MHOXYIOThCSL  (30yIHUKHA  THU(O-TMapaTUPO3HUX 3aXBOPIOBAHb, JU3CHTEPI,
opyuenbo3y). CtaduIOKOKH, PpPO3BUBAIOYKMChH, CHHTE3YIOTh €K30TOKCHH, IO
CIPUYMHSE BAXKKE XapyOBe OTPYEHHS. TOMY CaHITapHO-TITE€HIYHOMY CTaHy MOJIOKa
MMOBHWHHA MTPUAUIATHCS 0COOJIMBA yBara.

Bigmosimno nmo Bumor JICTY 2661-94 y momori s OIIHKKA CaHITapHO-
Fir€HIYHOTO CTaHy BHU3HAYAIOTh Takli MikpoOiosoriuyHi mnokasHuku: KMA®AHM,
BI'KII, maToreHHi MiKpoOpraHi3aMu, y TOMY 4YHCI1 caJibMOHeNU. KiTbKicTh OCTaHHIX
HE JJOMyCKAaeThest ¥ 25 CM° IPOAYKTY, 30110TaBoro cradimokoky —y 0,1 em®, micrepiit
—y 25 cem’,
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3a Bmictom KMA®AHM BH3HA4a€ThCS CTYMHIHb 3arajlbHOTO 3a0pyAHEHHS
MOJIOKa MIKPOQIOPOI0, IO A€ 3MOTY OI[IHUTH HOTO SIKICTh SIK CHPOBHHH.

MaiioHe3 € BHCOKOKQJIOPIHUM XapyoBUM MPOIYKTOM, TO CKIIaay SIKOTO
BXOJATh POCIMHHE Macio (Haiuactime padiHOBaHA 1 J€30/0pOBaHa COHSIITHUKOBA
OJIisfI), CyX€ MOJIOKO, S€YHUU MOPOUIOK, TIPYMYHHUM MOPOIIOK, OITOBA KHUCJIOTA,
IIyKOP, CLJIb 1 CMAKOB1 apoMaTHU4H1 JOOABKH.
Y BHUpPOOHHMIITBI MailoHE3y HE BUKOPHCTOBYIOTHCS TPOMHCIOBO KOPHCHI
MIKpOOpTaHi3MH. Y 1bOMY MPOAYKTI MOXE 3HAXOAUTHCS TUIBKH BUPOOHUYO
HIK1/TMBA MiKpodopa, MPUBHECEHA B MPOAYKT Pa3oM 13 3aIHIIKOBOIO MIKPOQIOPOIO
KOMITOHEHTIB MalilOHE3Y, a TAKOX 3 MOBEPXH1 00IaTHAHHS.
I3 cupoBHHOIO Y BUPOOHHUIITBO MaOHE3Y MOXKYTh MOTPANTUTH MIKPOOPTaHi3MH,
110 PO3UICIUIIOITh OUTKH, ByryieBoau, xkupu. Lle 6artepii poaiB Bacillus, Clostridium,
Proteus, Pseudomonas, npixmki Candida, Lipolitica 1 rpubu pomiB Aspergillus,
Penicillium Ta in. Po3BuBaro4nch B MaiioHe31 111 MIKPOOPTaHI3MU MOXKYTb BUKIIUKATH
HOro NCyBaHHS.
Bunamu ncyBaHHs MallOHE3Y €:
" Ta30yTBOPEHHS — BUKJIMKA€ETHCS reTepo dbepMeHTaTUBHUMU
MOJIOYHOKHUCIIMMH OaKTEPIsIMU Ta IPIKIKAMU;

* OomMOax — BUKJIMKaeThCs OakTepisimu poay Clostridium i 1pixmramu:

" TIPKUA CMaK - BUKIMKAETHCS THWIBHUMHU OaKTEpisIMU , IO PO3KIAAAIOTh
O1J10K.

OCHOBHMM KOMITOHEHTOM MaiOHe3y, IO BIUIMBAaE Ha PO3BUTOK Y HBOMY
MIKpPOOPraHi3MiB € OLTOBAa KUCIOTa, MPU JOJAaBaHHI $KOI aKTHMBHA KHUCIOTHICTb
MaiioHe3y 3HMXKyeTbess 10 4,0-4,4 on pH. Lle 3nauenns pH npusBogute 10
YIOBUIBHEHHSI PO3BUTKY 1 3aru0esii THUJIbHUX OaKTepid, a TakoXK OakTepidl KUIITKOBOI
Tpymu.

Mikpo610JIOTIYHUN KOHTPOJIh BHPOOHHIITBA MalOHE3Yy BKIIOYAE KOHTPOIb
CUPOBHHH, TOTOBOi TMPOMAYKII Ta KOHTPOJb CAHITAPHO-TITIEHIYHUX YMOB
BUPOOHMIITBA.

[Ipu mnpoBeaeHHI MIKpOOIOJIOTIYHUX JOCHIPKEHb BH3HAYAIOTh: 3arajbHe
MikpoOHe unciio B 1 T BupoOy, xapakrep Mikpoduiopu, BI'KII, kinbkicTh ApiXIKiB Ta
rpuOiB.

Jns maiionesy MAD®AM He nociikyeTbes. BMICT IpikKIKIB HE TOBUHEH
nepesuiysatr 1 000 B 1 T (cm®), rpu6is — 10 B 1 r(em®), BITKII — 0,01 r(cm?.

Busnauennsa Kinokocmi Opisicoxcie ma niaicHagux 2pudie. Meto]1 3aCHOBaHUM
Ha KUIbKICHOMY MIJpaxXyHKy 4HMcla KOJIOHIA APLKIKIB Ta IUIICHSABUX TPHUOIB, SIKI
BHUPOCJIM HA IIIJILHOMY MOXKMBHOMY cepefoBHILi 3a Temnepatrypu (24+1)°C npotsirom
5 nmi0. Jlns BU3HAYEHHS KUIBKOCTI JAPDKDKIB Ta IUTICHSABUX TpUOIB 3 KOXKHOI MpoOu
po6IsITh mociB 1o 1 T (cM°) HATHBHOTO MPOAYKTY i posBesenns 1 x 107! a6o mo 1 cm?
3 po3Benenb |1 x 107! ta 1 x 107 na nBi wamku [letpi (mapanenbauii BuciB). B koxHY
gamky [leTrpi 3 momepeaHhO0 MPOMAPKOBAHOKO KPHUIIMKOK JOJAI0Th HE IMI3HIIIE SK
yepe3 15-20 xBwimH npubau3Ho 15 cM® arapu3oBaHOTrO MOXKMBHOTO CEPEIOBHIIA,
MOTIEPETHBO PO3TOIIEHOTO 1 OXOJIOMKEHOTO 10 Temrepatypu 40-45°C, obepexHuMU
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oOepTaMu PETENbHO MEePEMIITYIOTh; 3aJUIIAI0Th IO 3aCTUTaHHS. Yaliku 3 mociBaMu
BUTPUMYIOTh Yy T€PMOCTaTi 3a TemrepaTyporo 24+1 °C nmotsarom 5 116 3 momnepeaHiM
migpaxyHkoMm uepes 3 mobu. [lociBu MOXKHA BUTPUMYBATH 32 KIMHATHOI TEMIIEpaTypu
(e menme Hixk 20°C).

10.3 EkcniepuMeHTAJIbHA YACTHHA

Mamepianu ma 061a0HaHHA: TPUTOTYBATH JJIS1 3aHATTS MOJIOKO ITAaCTEPU30BaHE
(po3dacoBaHi MPOAYKTH JUIS aHATI3y MarTh OyTH TNpEACTaBlIeHI B OPUTIHAIBHIN
VIIAKOBIli), CHpPe MOJOKO (BiAOMpaeTbcs B CTEPWIIBHUN TIOCYA), MaHoOHE3,
cTepunbHAi mocys (minerku Ha 1 cm®, kon6u 100-200 cm®); MOXKMBHE cepeoBHILE
MIIA, Enno, Cabypo; tepmoctar; yamiku [letpi; cimpTiBKy; pO3YMH A1 IPUTOTYBAHHS
PO30aBIICHHSI.

10.3.1 Buznauenna KMA®AuM

10.3.3.1 BiniOpaTtu npoOu MOJIOUHUX TIPOYKTIB.

10.3.3.2 3po6uTtu nociB Ha Bu3HaueHHsT KMADAHM.

KinbKicTh TPOIMYKTy, IO 3aCIBAEThCS, BCTAHOBIIOETHCS 3 YpaxXyBaHHIM
HaMOLIbII HMOBIPHOTO MiKpoOHOTO OOHaciHeHHs (Ta0uis 10.1).

Tabmuus 10.1 — O6'emu npoaykTy JiIst ociBy mipu BusHaueHHI KMA®AHEM

HaiimenyBaHHS IPOIYKTY OG'em, 11O 3aCiBAETBCS, CM°
MoJ10KO 1 BepIKu cupi 0,0001 | 0,00001 {0,000001
MoJI0KO 1 BEpIIKH TacTepU30BaH1 0,1 0,01 0,001

I3 k0xHOT TPoOU POOIIATH MOCIB y ABI-TPU YALIKU 3 PO30aBJICHb, 3a3HAYCHHUX Y
tadymmmi 10.1.

Ilpuzomyeanns po3eeoens.

Po30aBneHHs poOsiATh y CTepUiIbHIA BOJOMPOBIIHIA BOJI a00 CTEPUIBHOMY
0,5%-my BomHomy po3umni NaCl. ¥V mpomeci omHOTO H0CHITYy KOPHCTYHOTHCS
MOCTIMHUM KOe(IIlEHTOM po30aBlieHHs, HalyacTime — JeCATKOBUM. OTpUMYIOTH
BUXiJIHE po3BeneHHs. [[ns mporo 10 cm® Mosoka MEPEHOCATh y CTEPUIIbHY KOJIOY 1
nonaroth 90 cM® po3unHy I po3BeACHHS. 1I0TiM OTPHMYIOTH ApyTe, TPETe Ta iH.
po3BeacHHA. i1 1bOTO CTEPWIBHHWA PO3YMH IS PO3BEACHHS PO3JHUBAIOTH
CTEPHIIBHOIO IMIETKOI MO0 9 CM° y CTepHIbHI CyXi MPOGIPKH, MOTIM HEPEeHOCSTH
CTEPHIIBHOI0 MiMeTkoo 1 c¢M® OCHOBHOrO pO3BEHECHHS B mpoOipky 3 9 oM
CTEpPWJIBHOTO PO3YWHY I po3BeAeHHs . OTpuMytoTh posbaBienHs 1:10 (pucyHOk
10.1). CycneHnsito oJiepkaHoro po30aBiIeHHs PETEIbHO MEPEMIITYIOTh 3a JOIMTOMOI0I0
CTEpWJIbHOI MINETKH, BOMPAIOYu B MINETKY 1 BUIYCKAlOYW 3 HEl OTPUMaHy 3aBHUCh.
[{ro mporeaypy moBTOpuTH 3-5 pasiB, M0 A€ MOXKIUBICTH MEPEMIIITYBATH CYCTICH3IO
1 3MEHIIUTH aJCcOpOIIi0 KIITHH Ha ii cTiHkax. [1oTiM 11i€r0 caMoro mineTkoro 1 oM
OJICPKAHOTO PO30ABICHHS [IEPEHOCITH Y APYTy Hpobipky (1e po3dasienns 1:10°), 3
npyroi — B petio (1:10%) i T.1.
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Pucynok 10.1 — Cxema npuroTyBaHHs po30aBJIeHb MIKPOOPTaHi3MiB 1 TOCIBY

KoskHe 3 po3baBieHb Mae 6yTH 3acisHe B Kimbkocti 1 cM® y oHy gamky Ierpi
1 3aJUTe MOXXUBHUM CEPEIOBULIEM, IO BUKOPUCTOBYETHCS JJIsi BU3HAYEHHS
KMA®AHM y Mosoni 1 MOJOYHUX MPOAYKTaX, PO3IUIABICHUM M OXOJIO/HDKEHUM J10
40-45 °C. Ilicna 3anuBaHHS arapu3oBaHOTO cepeioBHINa BMICT dYamku [lerpi
PETENBHO MEPEMINIYIOTh JIETKUM OOEpPTATHbHUM MOTOWIYBAHHIM JIJIi PIBHOMIPHOTO
po3noauty TmocissHoro Marepiamy. Ilicma 3acturanns arapy uwamku lletpi
MepeBepPTAIOTh KPUIIIKAMU JOHU3Y 1 CTaBIsATh y TepMocTaT 3 Temmeparyporo 30 °C
Ha 72 rog.

10.3.3.3 Ha nactymHOoMy 3aHSTTI mpoanamizyBaTu mociBu. IligzpaxyBatu Bci
pesyabTat. OTpuMaH1 pe3yjbTaTh 3aHeCTH B TaOnuill. Pe3ynbTaTd MOPIBHITH 3
HOpMaTMBHUMU NokazHukamu 3a JICTY.

KinbkicTh BHpPOCIHMX KOJOHIM MiAPaXOBYIOTh Ha KOXKHIM 4aiil. 3arajbHy
KiNBbKICTh GaKTepiil, BUpakeHy y KoioHieyTBoprorounx omumammsx (KYO) B 1 cm®
JOCJIIIKYBaHOT MpOoOH, 00UUCITIOIOTH 32 (HOPMYIIOHO:

xC p
(n; +0,1n,)

ne XC — cyma KOJIOHIH, mipaxoBaHa Ha damikax [letpi; n; — KiJIbKICTh YallloK
3 TEepUIMM PO3BEIACHHAM; N; — KUIBKICTh YallOK 3 APYrUM po3BeneHHsM; d —
KOe(DIIIEHT HAMHMKYOTO PO3BEACHHS.

Pesynprar migpaxyHKy BHpaKarTh JIBOMa 3HauymuMu mudpamu. Axiio
u(dpoto, SIKy OKPYTIIOI0Th, € M'SITh, TO MapHy HUdPY, IO CTOITh 3J11Ba, 3aJTUIIAIOThH
takoro camoro (34,5 — 34), a HemapHy — OKpPYIIIIOIOTH J10 HapHoi (33,5 — 34).
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[Ipuknan.
Po3Benenns 1072: 278 1a 290 KOJIOHII;
pPO3BEACHHS 103 33 Ta 28 koJIoHiii.

2784290+ 33 +28 629
(2+40,1-2)102 0,022

KYO/cm3 = =29-10*

PesynbraTtu 3aHocsTh y Tabaumro 10.2.

Ta6mui 10.2 — KinbkicTh Me30(UIBHUX aepOOHUX 1 (haKyJIbTaTUBHO-aHACPOOHUX
MIKpPOOPIaHi3MiB y MOJIOII Ta MOJIOYHUX MPOTyKTaxX

HalimenyBanus npoaykry | Hopmarus, KYO/ M Pesynbrary, BucHoBok
KYO/em®
MOoJI0KO raTyHKy:
eKcTpa <1-10°
BHIIIOT'O <3.10°
NEepIIOro <5.10°
Mosnoko macTepru30OBaHe:
y IUISIIKaX 1 B MaKeTax 1-10°
y ¢Qusirax 1y HMCTepHax 2.10°

10.3.4 Busznauenns KiibKocmi Opixcodicie ma niaicHABUX 2pudie y maiioHe3i

10.3.4.1 Ina BU3HA4YEHHS KUTBKOCTI APIKIKIB Ta IUTICHIBUX TpUOIB y TpoOi
MarioHe3y HeoOxiHO 3poouTtu po3BeneHHs 1:10 ta 1:100. st iboro BigBaXKyrOTh Ha
Tepezax | r maiionesy. Tepe3u po3minryroTh Ouis mosyM’st cnupTiBku. Ha tepesu
CTaBJISITh CTEPWIBHUMA TOCYJ 1 BIIBOXYIOTh Y HHOTO | I MailloHE3y 3 YIaKOBKH,
TpUMarouu maket Ouig monym’st cniuptiBku. [Ipu mpuroryBanni po3BeneHus 1 @ 10
HEO0OX11HO 9 cM? pIIMHM I PO3BEACHHS BHECTH CTEPHIIHHOIO MIMETKO Y MOCY/, 1
MicTuThest 1 T MailoHe3y, Ta perenbHO Tepemimaru. [loTiM mpuroTyBaTu apyre
po3BenenHsa 1:100, sk 11e ommcaHO y TOMEPEeIHBOMY AOCHTIAl NPH MPUTOTYBaHHI
po3BelieHHA MoJioka. Ha koxHe po3BeNeHHs poOJiATh JABa MapajielibHl BUCIBH Y
yamku [letpi.

10.3.4.2 B koxHy yaiky IleTpi 3 monepeqHb0 NpOMapKOBaHOIO KPUILIKOIO HE
mi3Hie, K yepe3 15-20 xBwinH micis BHeceHHs mpob 3 posseaeHsb 1:10 ta 1:100,
noaaroTh npubiu3Ho 15 cm? cepegorumia Cabypo, 0XOJOMKEHOTO 10 TEMIIepaTypu
40-45°C, oOepexHuMH 00O€pTaMU PETEIBLHO MEPEeMIIIYIOTh; 3aJUIIAIOTh 0
3acturanHa. Yamku 3 TOCiBaMH BUTPHUMYIOTh y TEPMOCTaTI 3a TEMIIEPATypOIO
24+1°C motsaroM 5 mi6 3 momepedHiM miapaxyHkoMm uepe3 3 mobu. IlociBu mosxHa
BUTPUMYBATH 3a KIMHATHOT Temneparypu (He meHie Hix 20°C).

10.3.4.3 Ha nacTynHOMY 3aHATTI IPOaHaNi3yBaTH MOCIBU.

JI1st KITBKICHOTO MiAPaxyHKY BiIOMPAlOTh YaIllKH, HA SIKUX BUpocia Bix 15 mo
150 xomoni#t apixmkiB Ta (a0o) Big 5 1o 50 komowiit miicHsBux rpudiB. Komonii
JPIKIKIB HA CEPEIOBUII MAIOTh 017TyBaTO-KOBTUH KOJIIp, CTM3bKY KOHCUCTEHIT0. B

97



IpoLeci 3poCcTaHHs Ta 301IbIIEHHS PO3MIpPIB KOJIOHII HAOyBalOTh MEPIAMyTPOBOTO
BIJITIHKY Ta KYIMOJOMOAIOHOTO MiABUIIEHHS. PO3BUTOK IUIICHSIBU CYHNPOBOIKYETHCS
MOSIBOIO ITyXHACTOTO MaBYTHHOIIOAIOHOTO YH BAJIONIOAIOHOTO YTBOPEHHS Ha MOBEPXHI
cepenoBuia. Komip pizHoMaHiTHHH. KiTbKICTh KOJIOHIM APKIKIB Ta IUTICHSBHUX
rpuliB  MIIPaxXOBYIOTh OKpeMO Ha KOXHIA damii. OOYUCTIOITh CepeaHe
apuMETUYHE YHCIIO KOJIOHIM, K1 BUPOCIM Ha yaiikax. Pe3ynbratu oOpoOsstoTh i
epepaxoByHOTh OKPEMO JIsl APIKJKIB Ta TUTICHSBUX TPUOIB.

KinpkicTh KOJOHIM AP1KIXKIB Ta IUTICHIBUX TpubiB B 1 cm® a6o B 1 T mpoayKTy
(X) B KYO o6uucitorots 3a GopMyInor:

X=n-10m,
JIe N — cepeiHe apuPMETUIHE YHCIIO KOJOHIH;
M — 9UCTI0 IECATUKPATHUX PO3BEACHb.

OcTaToOYHUM TIAPAXYHKOM € CEepelHE apu(MeTHdHe pe3yJbTaTiB, SKi

OOYHMCIIIIN 3a MapajebHUMU Yalkamu. Pe3ynbrar 3aHocsaTh y Tabnuiro 10.3.

Tabmums 10.3 — KinbkicTh piKIKIB Ta IUTICHABHUX TPpUOIB y MalioHE31

HaiimenyBanusi | HopMatuB npixkixKiB, Pesynprar, Hopmarus | Pesynbrar,
MIPOJIYKTY KYO/em® KVO/em® rpuoiB, KYO/em®
KYO/em®
Maiiones <1-10° <10

10.3.5 Busnauennsn xonigpopmnux 6axmepii (bI'KII)

10.3.5.1 ns mociBy BUKOPUCTOBYIOTh Ty KIJTBKICTh MNPOAYKTY, B SKIA
nepentavacThes BiacyTHICTh KomipopMunx Gakrepiii. ITo 1 cm® po3Benens MaitoHe3y
1:100 3aciBaroTh y mpoGipki 3 5 cM° cepemoBHipa Kecciepa 3 ITakTO3010 Ta
nortaBkam. [lociBu momMirmaroTs y Tepmoctart mpu 37°C Ha 24-48 rop.

10.3.5.2 Ha wmacTymHOMY 3aHSTTS NpOAHANi3yBaTH MOCIBU. SIKIO MpOTITrom
3a3HAUYEHOTO Yacy B MpoOipkax HE 3’SBWJIOCS O3HAK Ta30yTBOPEHHS (TOIMJIaBKU
MOYHYTh MIIMMATHCS, 3’ IBUThCSI TOMYTHIHHS) TPOAYKT BBAXKAIOTh HE 3a0pyIHEHUM
BI'KIT (pucynoxk 10.2). Ilpu BusBIEHHI NPOOIPOK 3 Ta30yTBOPEHHSM MPOBOJSATH
noaaneiny igeHTUdikamito BI'KII. 3 miero MeToro 3 Takux mpoOIpOK 3a AOMOMOTOIO
0aKTepioJOTiYHOI MEeTai poOJsATh IMOCIB Ha Yallkk 3 cepenoBuiieM Enpo. Yamiku
MOMIIIAIOTh ¥ TepMocTaT 1py Temmepatypi 37°C Ha 18-24 rox. IIpu HasBHOCTI pocTy
TEMHO — YEPBOHHUX 3 METAJCBHM OJMCKOM YM 0€3 HhOTO YEPBOHHX a00 POIKEBO —
YEpBOHMX KOJIOHIM 3a XapakTEpOM POCTY THIOBHUX ISl KoJipopMHUX OakTepiid
(OKpyTJIi, TUTOCKI YW 3JIeTKa BUMYKJIl a00 3 MIAHSATHM IIEHTPOM, OJHMCKYy4i, JETKO
3HIMAIOTBCS 3 arapy) 3 O3HaKaMH PEIyKilii (4epBOHUN BIIOMTOK TIiJ] KOJOHIEIO Ta
YEPBOHOIO 30HOIO HABKOJIO KOJIOHIT) Ha BC1 BUIW KOJIOHIM CTaBIIATh OKCHJIa3HUU TECT
Ta poOisATh Mikpockomnito. [Ipyu BUSBIEHHI TpaMHEraTUBHUX OKCHAa3aHEraTUBHUX
NaJu4oK BHUAAETHCS TMO3UTUBHUN pe3ylbTaT — B 3acCiIHOMY 0O0’€Ml MPOaYKIIii
BusiBiieH1 KomidgopMmHi Oakrepii.
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Cpena Keccnep

XXuakaa cpeaa MnortHasa (arapoBas) cpena

lpunsHaku pocra BrKil Ha cpege

Keccnep

S @ @ o @® @
e

@ WUcxoaHas cpena Cpepa /1
6e3 NpU3HAKOB pocTa @ C NpM3HaKamy pocTa

yShared

Pucynok 10.2 — [Ipo0a Ha 6akTepii rpynu KUIIKOBOI MaTUYKH.

Peaxmusu ons euznauenus yumoxpomoxcuoaszu (OKCuOasHui mecm,).

Cknan:
Po3uuH A: cniupT eTHII0BUI 3 MacoBOIO 4acTKor 95% — 100 cm?, a-Hadton — 1 r.
Po3unn b: numeTwin-n -deninenaunamin rigpoxiaopua — 1 .
Boga ouniieHa (xucTiinboBana) — 100 ev’.

Po3uun A 30epiraerbest B X0M04uabHUKY 10 10 1i06.

Po3unn b — BUKOPUCTOBY€ETHCS CBIXKOTO MPUTOTYBAHHSI.

JIo1I1IbHO BUKOPUCTOBYBATH JIJISi BUSHAUCHHS IIUTOXPOMOKCHIA31U KOMEPITiH1
MpenaparTu 3TiIHO 3 IHCTPYKINIEIO, IO TOIA€THCA JI0 Mpernapary.

[TocranoBka okcugazHoro tecty. I1o 2-3 1301b0BaHUX KOJIOHIN KOXKHOTO THUITY,
aki Bupocnu Ha cepenouili EHJ/IO, 3HiMaoTh nemiero abo CKISHOK MaJIMYKOIO 1
HAHOCATh ITPUXOM Ha QUIBTPYBaJIbHUU Tammip, SKHA 3MOYCHUH peakTHBOM (2-3
Karii KO>)KHOTO peakThBy). B Miclii HaHeceHHs OakTepiaabHOI MacH Marip He 3MiHIOE
KOJIbOPY, SKIIO OKCHUIA3HUN TECT HETaTUBHHM, 1 CHHIE MPOTATOM OJIHIET XBWJIMHH,
K10 OaKTepli MarOTh aKTUBHY OKCHUA3Yy.

[Ipu BusBIEeHHI 0e30apBHHUX MPO30PUX KOJOHIM HA YalIKaX 3 CEpeOBUILEM
EHJO mimo3pinux Ha maroreHHi OakTepii Il 4Yallkd TOBWUHHI TIepeaaBaTUCS B
Jabopartopii caHiTapHO — eMMiIEMIOJIOTTYHUX CTAHIIN JUIS TTOJAJIBIIOI 1IeHTH(IKAITI].
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10.4 BucnoBok: KMA®AHM vy pochimpkeHiii mpoOli CHPOTO MOJIOKA

CKJIQJA€E. ..., HOPMATUB — ...; [ACTEPU30BAHOTO MOJIOKA —..., HOPMAaTUB —
Hocmimkere moyioko 3a KMA®AHM.... 10 BXXUTKY.

Bwmict apixkmkiB y AocHiKeHiM mpoOi MaioHe3y..., HOPMaTUB —...; BMICT
IUTICHABUX TpUOIB y MpobOi1 MaiioHesy..., HopMaTuB —... [IpoGa Ha BMIcT OGakTepiit

I'PYIH KUITKOBOI MAJIMYKH ... JlocaipkeHnid MaioHes. ..

KonTponbHi muTaHHs
Sk BigOUparoTh poOy MpOAYKIIi 7SI MiIKpOO1OJIOTIYHOTO aHai3y?
SIK TOTYIOTh PO3BEJCHHS TBEPAMX Ta PIAKUX MPOIYKTIB IS MMOCIBY?
Ha sixi mpoaykTu nommproetsest BuzHadyeHHs] KMAD®AM?
Ha gomy 3acHoBanwmii metoy Bu3HaueHHss KMAD®AHM?
SIK1 0cO0IMBOCTI CBIXKOBUIOECHOT'O MOJIOKA?
SIK 1 3BIIKM MOTPAIUISIOTH MIKPOOPTaHi3MU B MOJIOKO, MaifoHEe3?
o Take cmoHTaHHa MiKpoQIIopa MoJioKa?
Sk 3MiHIOETBCA MIKpOQJIIOpa MOJIOKA Yy MpoIieci 30epiranus?
Sxi MikpoOIOJOTIYHI TMOKAa3HUKA 1 4YOMYy MOTPIOHO BHU3HAYATH Y MOJIOII],
MaioHe31?
10.11lo nae 3mory orinutu BuzHaueHHI KMA®AHM y Moso11i?

CoNoa~LNE

JNTabopaTtopHa po6oTa Ne 11

CaniTapHO-Tiri€HiYHUI KOHTPOJIb YMOB BUPOOHUIITBA

11.1 MeTa: 03HaHOMUTHCH 13 OPTaHI3aLI€I0 CAHITAPHO-TITEHIYHOTO KOHTPOJIIO
Ha TMIAOPUEMCTBAX XapyoBOi MPOMHCIOBOCTI. OBOJOAITH MIKPOOIOJOTTYHUMU
METOJaMHM OIL[IHKA CAHITAPHOTO CTaHy OOJIafHAHHA, Tapu, NaKyBAJIbHUX 1
JOTIOMDKHUX MaTepialliB, pyK Ta CHELOIATY POOITHHKIB.

11.2 KopoTki TeopeTnuHi BiiomMocTi
CaHITapHO-TIT€HIYHUN KOHTPOJIb YMOB BUPOOHUITBA 3/11CHIOETHCS:

v’ KOHTPOJILHO-BUPOOHUYHUMH JTA00PATOPISAMH ITi IPHEMCTBA, SAKi BUPOOISAIOTH
IPOJYKTH XapuyBaHHS;

v/ 3aKJaJiaMu JepPKaBHOI CaHiTapHO-€EIiIeMIOIOriuHOT Ci1y:k0n YKpainu, sKi
3MIMCHIOIOTh JIePKaBHUM CaHITapHO-CMiAeMIOIOTIYHUA HATIIST;

v iHIIMMHK OpraHi3alisMH, YIIOBHOBOKEHUMH 3iHCHIOBATH JIe€P:KaBHUMN
KOHTPOJTb 32 SAKICTIO XapuoOBO1 MPOYKITIi.

[lin yac caHITApPHO-TITIEHIYHOTO KOHTPOJIIO OIHIOETHCA CaHITapHUA CTaH

oOnagHaHHS Ta 1HBEHTApIO, MAKyBaJbHOI TapW, PyK Ta CIEUOASTY MpalliBHUKIB,
MPOMHMBHUX BO/JI, TUTHOI BOJIU, TOBITPSI BUPOOHUYMX MPUMILIEHb.
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Memoouka e3amms 3mMuei6 3 00J1a0HAHHA Ma IHBEHM AP0

3MuBU OepyTh CTEPUILHUMH BaTHUMHU a00 MapjieBUMH TaMIlOHaMU. TaMIIOHU
BaTHI a00 MapJieBl JIJIs 3MUBIB CTEPUIII3YIOTh 3arOPHYTUMH Yy Tiamip. TaMIoH MOXe
OyTH 3aKpIIUICHHH Ha JpOTi, AKUUA MPOXOIAUTH 4Yepe3 BaTHY MpoOKy. B mpomy pasi
HOTO pa3oM 3 MPOOKOI BCTARIISIIOTH B MPOOIPKY 3 5 cM? (Pi310JI0TTHHOTO PO3YMHY a00
NENTOHHO-COJIbOBOIO PO3YMHY (TaMIOH HE MOBUHEH TOPKATUCS PO3UMHY) 1 BCE
pazoMm crepuiizyroTh mpu Temmepatypi (121+1)°C mpotsrom (20+1) XBUIHH.
besnocepennbo mepen B3ATTSAM 3MHBY TaMIIOH 3BOJIOKYIOTH HMENTOHHO-COJIBOBHM
pO34YMHOM a00 (i310JOTIYHUM PO3YMHOM, fAKI PO3NUTI MO S5 cM® y CTEepUIIbHI
npoOipKH.

Dizionociunuii po3yun Xa10pucmo2o Hampiio 3 macoeoio yacmkoio 0,85 %.Jns
npurotyBanHs ¢izionoriunoro po3unHy 3 pH (6,9-7,0) BUKOPUCTOBYIOTh OYMILEHY
(muctunpoBany) Boay, pH miAroTOBIIEHOI BOAM MEPEBIPAIOTH 3a Jonomoror pH-
meTpy. B 1000 cM® BoaM PO3YHHSIOTE 8,5 I' XJIOPHCTOrO HATPIIO, PO3IMBAIOTH PO3YHH
y gmcti mpoGipku miamerpom (18-20) MM mo 10 cM?, B xombu — mo 93 com’, i
crepwiizytoTh 3a Temrepatypu (121 £1) °C mporsrom (15-20) xBunun. Ilicns
cTepuiiizallii B mpoOipKax MOBUHHO 3AJIMIIUTUCS 9 CM~ pO3YMHY XJIOPUCTOTO HATPIIO,
y konbax — 90 cm® , (KiIbKiCTh, sika HEOOXiZHA IS IPUTOTYBAHHS PO3BEICHD 3
MIPOJIYKTY).

Cmepunvra ouuujena (Oucmuivogara) éoda . OuuiieHy (IUCTUILOBAHY) BOIY
PO3MIMBAIOTh Y KOJIOU ab0 MpOOIPKA B HEOOXIAHMX KUIBKOCTSX 1 CTEPUIIIZYIOTh 3a
temnepatypu (121 £1) °C npotarom 20 XBUIHH.

Ilenmonno — convosuti posuun (IICP). 8,5r xjopuctoro Hatpito Ta 1,0r
MenToHy po3unesoTs B 1000 cM® 0UHIEHOT (IUCTHIBOBAHOI) BOAM [IPH MOBLIEHOMY
HarpiBaHHl. OjepaHui PO3UYMH PO3JIMBAIOTH y KOJIOM 1 MPOOIPKU 1 CTEPUIIZYIOTh
npu Temreparypi (121£1) °C npotsirom (20-30) xBrituH.

[Ticnst B3ATTSI 3MHBIB TAMIIOH TIOMIIIAIOTh Y TY X MPOOIPKY, 3 AKOI MPOBOIUIN
3BOJIOKEeHHS. [IpoOipKu 3 TAMIIOHOM PETEIHbHO CTPYIIYIOTh.

[Tpu KOHTPOII JKUPHOT TOBEPXHI BUKOPUCTOBYIOThH CyX1 TAMITOHHU.

3MHBH 3 BEIMKOrO OOJIaIHAHHS i iHBEHTapio GepyTh 3 moBepxHi 100 cM” B
pi3HUX Miclgx abo 3a qonomororo Tpadaperty (po3mip tpadapery 10 cm x 10 cm).

3MUBU 3 HEBEJIMKUX MPEIMETIB OCpyTh IUIIXOM OOpPOOKH TaMIIOHOM BCi€i
po00YOi MOBEpPXHI, MPU I[BOMY OJHUM TaMIIOHOM MPOTHUPAIOTh HE MEHIIE TPbOX
OJIHOMMEHHUX MPEIMETIB.

[Ipu nocnigxeHi TpyOOMpPOBOIIB, HACOCIB JIONMYCKAETHCS BUKOPUCTAHHS ISt
aHa13y OCTaHHIX MOPLIM MPOMUBHOT BOJIH.

Memoouxka e3ammsa 3mugié 3 naxKyeanvnoi mapu (0aHOK, KPUWLOK,
nepzamenmy, KOpoooK mouio)

B3sTTs 3MUBIB 3 0aHOK Ta 1HILOT TaKyBaJbHOI Tapu (KOPOOOUOK, CTAKAHUMKIB)

Cnocib 1

Jlist anamizy BinOuparoTh BUOIpKOBO 3 KoHBeepy 10 ckisiHux 6aHOK a0o0 iHIIOT
MaKyBaJIbHOI Tapu (KOpPOOOUYOK, CTaKaHYMKIB), TAMIIOH 3BOJIOKYIOTh IENTOHHO-
COJIbOBUM a00 (hi310JIOTIYHUM PO3YMHOM 1 TOCTIAOBHO MPOTHUPAIOTH BIIIOpaHy
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nakyBajibHy Tapy. [liciis B3STTS 3MUBIB TaMIIOH MOMIIIAIOTH Y Ty X caMmy IpoOipKy, 3
AKOT MPOBOAMIIN 3BOJIOKEHHS.

Cnocib 2

Jns aHamizy BigOMparoTh 3 KOHBeepy BUOipkoBo 10 Ganok 3 mapTii. B mepury
3amBaroTh — 15eM° (i3ioI0rivHOro aGo MemTOHHO-COIBOBOIO PO3UNHY, AEP/KATh HAJl
noJIyM'siM TlajbHUKA M1 KyToM 135°, mo0 He moTpanuia Mikpoduiopa i3 MmoBITpS.
OO6epTaHHsIM OaHKW 3MOYYETHCS PO3YMHOM BCs ii BHYTPIIIHS MOBEPXHS, 3MUBHUU
PO3YMH 3JIMBAETHCS B HACTYMHY OaHKy. TakuM YMHOM OJIHIE€IO TOPIIEI0 PO3YUHY
oOmuBaTh yci 10 GaHok. 3 OCTaHHBOI OaHKM 3MHBHHI PO3YMH 3aCiBalOTh Y
cepenouiie Keccuep.

B3amm: 3mueie 3 KpuuioKk 0anoK ma nojaiMepHux CmaKkamie

3MUB IPOBOJISATH CTEPIIIBHAM TAMIIOHOM 3 BHYTPIIIHBOI MOBEepXHi 10 KpHUIIIOK.

B3amma 3mueie 3 nepzamenmy, nionepzameHmy, noOJIIMepHOI NAI6KU,
Kauiupoganoi goiveu, KApmoOHHUX 3A20Mi60K

JIJisi BU3HAYEHHS YMCTOTH MaTepiasliB pO3ropTaloTh JTOCIHIKYBaHUN PYJIOH
a60 3aroTiBKY i 3 CepeHHH GEPyTh 3MHUB CTEPHIBHIM TaMIOHOM. I3 miomti 100 cm?.
TloTiM TaMIIOH MOMIIIAIOTH y MPOGIpKY 3 5 cM° i3ionoridoro a6o MemToHHO-
COJIbOBOTO PO3YMHY TaKUM YHMHOM, 11100 BIH 3aHYPHUBCS MMOBHICTIO B PO3UHH.

Memoouka é3amms 3mMuei6 3 pyK poOimHuKie

3MuBU OepyTh y POOITHHKIB, SIKI KOHTAKTYIOTh O€3MOCEPEIHBO 3 MPOTYKTOM.
3MuUBH BIIOMPAIOTh O€3 MONEPEIKEHHS Mepeja MOYaTKOM POOOTH, a TaKOX MICIs
B1/IBIIyBaHHSI TyaJieTy. 3MUBH 3 PYK O€pyTh 3BOJIOKEHUM TAMIIOHOM (OIKMC TAMIIOHIB
JMBUCH BUIIIE), IKUM MPOBOAATH HE MEHIIE 5 pa3iB MO JOJIOHAX Ta majblsX. [ToTiMm
MPOTUPAIOTH IUTBHUII MK MAJbLSIMU, HITTSMU Ta M1 HIFThOBUM MTPOCTOPOM.

Memoouka e3ammas 3mMueie 3 Cneyooazy

I[Jm B3STTS 3MHUBIB 3 CIICHOIATY MPOTHPAOTH TAMIIOHOM YOTHPH ILIOIII TTO
25cM° 3 HIDKHBOI YACTHHHM KOXKHOTO PyKaBa i TEPEIHBOI YACTHHH IMOBEPXHI
CHELOJATY.

Memoouka 00cnioxceHH 3MUBIE8 MA NPOMUBCHUX 600

VY pa3i HeoOX1THOCTI TOCTIHPKEHHS 3MUBIB Ha BUBHAYCHHS 3arajibHOI KiJIbKOCTI
aepoOHUX, (aKyJIbTaTUBHO-aHACPOOHHX MIKPOOPraHi3MiB OepyTh CTEPUIIHLHOIO
minerkoo 1 cM® 3MUBHOI pianHy i mepeHocsaTh Ha warmku Ilerpi. ITicist 3anuBaHHS
arapy3oBaHOr0 cepeaoBuIla BMICT yamiku [leTpi peTesbHO MEepeMilTyloTh JIETKUM
o0epTalibHUM MOTOMAYBaHHSAM JIJIsi PIBHOMIPHOTO PO3MOJALTY MOCISHOTO Martepianty.
[Ticns 3acTuranns arapy yamku IleTpi nepeBepTaioTh KpUIIKAMU JIOHU3Y 1 CTaBISATh
y tepmoctar 3 temneparyporo 30 °C nHa 72 roxa. Ilicns 3akiHYeHHs 1HKyOarlii
HipaxoByOTh BCi pe3ynbraty (auB. 1m.10.3.3.3).

JInst BusiBfieHHs1 OakTepiil rpynu KUIIKOBUX NMAIUMYOK B PO3JUTE Y MPOOIPKH 110
Scm?® noxuBHe cepenonuiiie (Keccnep abo KOJIA) acenTuuHo nepeHOCATh 3aTUIIKA
3MHUBHOT PiIMHU Pa30M 3 TAMIIOHOM.

JIist mociKeHHS 3MUBIB JIONYCKA€EThCsl BUKOpucTanHs cepegopuina KOJA.
[Ipu nmocmimkenns xapuoBux mponaykTiB Ha BI'KII gomyckaeTrbcsi BUKOpUCTaHHS
nuire cepegosuina Keccnepa.
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[TpoMuBHI BoaM 3 TpyOOIpPOBOAIB B KUIbKOCTI mpuOian3Ho 10cMm® BHOCATH y
konby (40-50) e’ 3 cepenosumem Kecciep a6o KOJIA. Bmict mpoGipku a6o kon6u
no0pe CTPyIIyIOTh, 00 MepeMiliaTi CEepeOBHUIIE 3 MOCIBHUM MaTepiajioM, IMiCIs
YOro IMOCIBH 1HKYOYIOTh y TepMocTati (24-48) rogun 3a temmneparypu (37+1) °C.
[TonaneIe gociipKeHHs TpoBoaATh 3rigHe m. 10.3.5.

Tpeba kontpomoBatH, 106 pH 3mMuBiB He Oyno menme (7,0+0,1), 60 kucna,
peakitis Moxe 3MiHUTH Koutip cepenoBuina KOJA.

Hocnioscenna numnoi éoou

Bin6ip mpo0 Boau, 30epiraHHs 1 MPOBEAEHHS JOCTIIKEHb BUKOHYIOTh 3T1THO 3
I'OCT 18963-73 "Boma nurbeBas. MeTOIbl CAHUTAPHO - OAKTEPUOJIOTHYECKOrO
koHTposs". OriHKka pe3ynapTaTiB AOCIKEHb MUTHOI BOJM IIEHTPATi30BAHOTO
BojonoctadanHs 3rigHo 3 ['OCT 2874-82 “Boma mnwutheBas. [urunenmueckue
TpeOOBaHMS U KOHTPOJIb 38 KAYECTBOM .

Hocnioxncenna nogimpsa eupooHuvux npuminieHs

[IpoOu moBiTps BiAOHPAIOTH Y BUPOOHUYMX MPUMIIICHHSX IEpe]] MOYaTKOM
poboTu. BikHa, KBaTUpKHU Ta JBEpi MOBUHHI OyTH 3aunHEHi. PiBeHb BUCOTH BIOOPY
po0 MOBUHEH BIJIMOBIATH BUCOTI poOOUYOTO CTONY a00 BUCOTI 008 IHAHHSI.

[TpoOu MoBITps BiIOMPAIOTH aCMipalliiHUM METOJOM 3a JIONIOMOTOIO arapary
Juist OaKTEp1OJIOTIYHOTO aHali3y NoBITps. s BU3HAYEHHS 3arajbHOI KUIBKOCTI
GaxTepiit BinOuparots 100 1M° HOBITps HA OKMUBHUIL arap, po3IuTHil y yaruku Ilerpi
o 15cm’.

CaHITapHO-MIKpOOIOJOTIYHUN  KOHTPOJb Ha MIANPUEMCTBAX  XapyoOBOI
IIPOMHMCIIOBOCTI TPOBOJATH 3T1THO 1HCTPYKLIi 3aTBEPIKEHOI JUIsl BIAIOBIIHOTO
HaIpsIMKY BUPOOHMIITBA (HAMPUKIIA, BUPOOHULITBA MallOHE3Y, KOHCEPBIB TOIIO).

Pe3ynbTaTi caHiTapHO-MIKPOO10JOTTYHOTO KOHTPOJIIO 3aHOCSITHCS Y BIJIMOBIAH1
KypHanu. JlabopaTopHi >KypHaJd TMOBMHHI OyTH NPOUIHYpPOBAaHI, CTOPIHKU
MIPOHYMEPOBaHi, MiAMUCAHI AUPEKTOPOM ab0 TOJOBHUM I1HXKEHEPOM Ta CKPIIUICHI
MeyaTKo. 3amuch y JKypHajaxX IMOBMHHI BECTHCh 4YITKO pyukor. JKypHanu
3HAXOAATHCS Ha BIAMOBIIATLHOMY 30€piraHHi y MikpoOioJora.

Oonaonannsa Mikpooiono2iunoi 1adopamopii

Binomua mikpoOionoriyda jabopaTopis MOBUHHA OyTH MOBHICTIO 3a0e3meyeHa
nabopaTopHuM OOJaAHAHHSM, MOCYAOM, PEAKTUBAMU, TTOKUBHUMH CEPEOBHUIIIAMH,
Kl HEOOXITHI JUIsi TMPOBEJCHHS CaHITapHO-MIKPOOi1OJOriyHOTO KOHTpoito. [lpu
MMOBHOMY HaBaHTaXE€HH1 MiKpoO0iojora 1ad0paTOPHUM KOHTPOJIEM MPOTATOM JHS BiH
MOe 3poOuTh 25-27 aHamiziB. SIKIIO BiH, KpIM LbOTO, 3aHHSATUNA MPUTOTYBaHHSIM
MOKUBHUX CEPEJOBUII, CTEPUII3alli€l0 TOCYyAy Ta CepelOBHIl, MEPEBIPKOIO
MPaBUJILHOCTI BEICHHS TEXHOJIOTTYHUX MPOIIECiB, BI3yaJbHUM KOHTPOJIEM CaHITapHO-
TITI€EHIYHOTO CTaHy BHUPOOHMIITBA, KUIBKICTh aHaji3iB, MO0 BIH MO€ BHUKOHATU
MIPOTATOM JIHSI, BIMIOBIIHO 3MeHITyeThest 10 7 — 10.

3a3HauCHHMM 00CAT JTOCIIKESHD 3IIMCHIOETHCS MIKPOO10JI0TOM BUPOOHHIITBA. Y
BUIAJKY BIJACYTHOCTI OakTepiojiora Ha MIANPUEMCTBI, YKIATa€Tbcsl yroja 13
CaHITapHO-EIiIEM10JIOTIIHOIO CTaHITIEI0 npo POBEACHHS caHiTapHO-
0aKTepioJOTIYHOTO KOHTPOJIIO HAa MIANPUEMCTBI 3 BHU3HAYCHHSIM TEPIOJUIHOCTI
KOHTPOJIIO.
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11.3 ExcnepuMeHTAJIbHA YaCTHHA

Mamepianu ma oénaonanusa: llpoGipku 3 TaMIOHAMH U1 MPUTOTYBAHHS
3MUBIB, MpoOipku 3 cepenoBuiieM Kopma, crepuiabHl dvamku IleTpi, crepuibHi
mmerkn Ha 1 cM°, crepwibHi Kombu Ha 500 cM®, MsCONENTOHHHIT arap,

0aKTepiOoJIOT1UHI METI, MPEeIMETHI CKEJIbIIS, TEPMOCTAT; CITUPTIBKH.

11.3.1 /Jlocnioscenna uucmomu pyk. 3aKpiluieHUH Ha AepeB'ssHOMYy a0o
METAJIEBOMY CTPH)XHI CTEPWJIBHUNA TaMIOH 3MOYYIOTH CTEPHJIBHOIO BOJOIO a0o0
¢G131070T1YHUM ~ PO3YMHOM (MIPO  MIATOTOBKY TAMIIOHIB JIMUBUCH Y KOPOTKHUX
TEOPETUYHUX BIIOMOCTSX) 1 IPOTHUPAIOTh HUM JOJOHI, TUIbHY MOBEPXHIO PYK, Mij
HITTSIMH 1 MDK TATBLIAMH 000X pyK. TaMIOH 3aHYypIOIOTh B MIPOOIPKY 3 BOJOIO, B SAKii
TIPOBOMIIOCS 3MOYYBAHHS, BMICT MPOGIpKH 100pe 360BTYIOTH, Binbupaots 1 M i
rotytotb po3BeneHHs (1:10 1 1:100).

s BusHauenHs: KMAH®AHM npoBoasath mociB po3BeneHb B vamku [lerpi
Ha M'SICONENTOHHUN arap 3 HaCTYITHHUM TE€PMOCTAaTyBaHHSM IpU 37°C npoTsrom 48
rofuH. 3alMIIOK 3MHBY Pa3OM 3 TAMIIOHOM BHCIBAalOTH y MHpOGIpkH 3 5 cM°
cepenosuma Kona (63 momaskiB) i mpoBoasiTh KyastuByBasHs mpu 43°C mpoTsirom
24 ronuH.

Obnix pe3yrbmamié 0o0cniodxceHb. YUCTOTY PYK OIIHIOIOTH 33 KUIBKICTIO
MikpoopraHizmis B 1 cM® 3MuBY. BiACyTHICTb KHIIKOBOI TATHYKH 32 3MiHOIO KOTHOPY
cepenoBumia Koga. Ilpu HasBHOCTI Oakrepidi rpynu kuikoBoi manuuku (BI'KII)
KoJiip cepeaoBuia Koja 3 3e71€HOT0 3MIHIOETHCSI HA JKOBTUA.

CTaH pyK BBaXKAECTHCA: BIAMIHHUM, fKIIO B 1 cM® 3MuBY MicTHThCS 10 1000
KJIITUH MIKPOOPIaHi3MiB; XOPOIIMM, SIKIIIO BMICT MIKPOOPraHi3MiB CTaHOBHUTH BiJl
1000 10 5000 B 1 cM® 3MHUBY; 3aT0BITEHIM — IIPH KiTBKOCTI MiKpoOpramismis B 1 cm®
smuBy Big 5000 mo 10000. Skmio KuibKicTh MikpoopraHi3miB B 1 cMm3 3MHBY
nepesuirye 10000 kmiTuH, TO caHiTapHUI cTaH pyk norane (pyku OpymHi). Cocib
nigpaxyrky KYO/em® muBucs 10.3.3.3.

3rilH0 HOpPMAaTUBHOI JOKyMeHTamii moBuHHI Oytu BiacytHi BI'KII (komi
dbopmu) y 3muBi 31 100 cm?.

11.3.2 Jlocnioscennsa uucmomu cneyoonzy. 3akpirieHuid Ha JepeB'sHoMy abo
METAJIEBOMY CTPH)XKHI CTEPWJIBHUNA TaMIOH 3MOYYIOTh CTEPHJIBHOK BOJOI abo
(i3ioNOriYHMM PO3UMHOM i MPOTHPAIOTH TAMIIOHOM YOTHPH IUIONH Mo 25cM° 3
HIKHBOI YACTHHHM KOXKHOTO pyKaBa 1 MEpPeAHBhOI YACTHHH TOBEPXHI CHEIOJSTY.
TaMmIioH 3aHyprOIOTH B IPOOIPKY 3 BOJOIO, B SIKIH MPOBOAMIOCS 3MOYYBaHHS, BMICT
npoGipkn 100pe 360BTYIOTH, BinbupaoTh 1 cM® 3MHBY i BHCIBaIOTH Y mPoGipKH 3 5
oM’ cepenosuiia Koga. IIpoBoasTh KyJIbTUBYBaHHS MPH 43°C MPOTATOM 24 TOJUH.

3riiHO HOpMaTUBHOI JOKyMeHTalli moBuHHI OyTtu BiacyTHi BI'KII (ko
dbopmu) y 3muBi 31 100 cm?.

Kopucmytouuco memoouxamu, 5Ki OnUCawi y KOPOMKUX MEOPEMUYHUX
BI0OMOCHISAX, MOJICHA 3POOUMU 3MUBYU 3 THIUUX NOBEPXOHb: CMOig Yy bygemi, nocyoy
mowo.
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KoHTpoJibHI TUTaHHS.

1. XTO 311iCHIOE CaHITAPHO-TITIEHIYHUM KOHTPOJb Ha MIAMPUEMCTBAX Xap4dOBOI
ramy3si?

2. 3 SIKOI0 METOIO 3/IIMCHIOIOTh CaHITAPHO-TIT€HIYHUN KOHTPOIIb?

3. Y oMy 3MICT CaHITapHO-TIT1€HIYHOTO KOHTPOJIIO?

4. Sl roTyt0Th TAMIIOHU ISl B3ATTS 3MUBIB?

5. SIkMM YMHOM TOTYIOTHCS 3MHUBH 3 OOJIaJHAHHS JJIS1 OLIHKH HOTO CaHITapHOTO
CTaHy ?

6. Sk mpoBOJATH KOHTPOJb YUCTOTH TPYOONPOBO/IIB, IIUIAHTIB, pyKaBiB?

. SIxki MiKpOOIONOTiYHI TOKa3HWKH BH3HAUYAIOTh Y 3MHUBax 3 YyCTAaTKyBaHHS,

TpyOOTNPOBO/IIB, TOCYAY?

8. SIkuM YMHOM TPOBOAATH MIKPOOIONOTIYHUM KOHTPOJb JOMOMDKHHX 1
NaKyBaJIbHUX MaTepialiB?

9. SIx mpoBOJATH MIKPOO10JIOTTYHHUI KOHTPOJIb YUCTOTH PYK MPAIiBHUKIB?

10.lns BusiBieHHsT OakTepid sIKOT Tpynu 3acTOCOBYIOTH cepenoBuiie Koma? ki
0CO0JIMBOCT] HOr0 BUKOPUCTAHHS?

\l
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