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IHHEPEIMOBA

MikpoOionorist 3 OCHOBaMHU BIPYCOJIOTii — OAHA 13 (yHIAMEHTAIBHUX Ta
OCHOBHUX JUCIHUILUIIH 010JI0T11, IKa BUBYA€E CBIT OakTepii (MiKpoopraHiaMmi). MeToro
JTUCITUTUIIHU € BUBYCHHSI CTyJIEHTaMU OyJOBH, CHCTEMATHKH, (h1310JI0Tii, )KUBJICHHSI,
PO3MHOKEHHS, TEHETUKH, €KOJIOT1i MIKpOOPTaHi3MiB, JOCIIIKCHHS 3aKOHOMIPHOCTEH
iX OKATTENSUIBHOCTI Ta PpoJi Yy Kpyroodiry pedyoBUH B MPUPOAI, METOIB
MiKpOO10JIOTTYHUX JTOCIIKEHb Ta BMIHHS iXHBOT'O 3aCTOCYBaHHS.

[[IBuakuii pO3BUTOK CydacHOI MiKkpoOiosiorii Ta 1ii MeTomIB BHUMAarae
MOCTITHOTO OHOBJIEHHSI Ta MOJEpHI3allli HAaBYaJIbHOI JITEpaTypu Ta MaTeplalbHOI
0azu. MeToauuHi peKoMeHJallli CKJIaAeHO BIAMOBIAHO JI0 TMPOTPaMHU KypCy
«MikpoOionoriss 3 OCHOBaMH BIpYCOJIOTii» 1 € METOAMYHUM TOCIOHUKOM JJis
CTyIeHTIB 13 cnemianbHOocTi 091 «bionoris» mija yac mpoBeneHHs J1a00paTOpHUX
3aHATh. MeETONMYHI PEKOMEHallli pOo3paxOBaHO HA BUKOHAHHS CTYJCHTAMH
3arajbHOBIJJOMHX METOJIIB, SIKI € KJIACMYHMMH 1 HE BHUMAararoTh CHElu(IYHOTO Ta
CKJIQHOTO O0JIaIHaHHS.

[Tpu cknagaHHI METOAMYHUX BKA31BOK BPAaXOBAHO JOCSATHEHHS MiKpoO100rii B
HampsiMax JOCHIKEHHSI CTPYKTYpH 1 (YHKUIA OakTepiadbHUX KIITHH, (1310JI0Tii
O0OMiHY PEUOBHH y MIKPOOPTaHi3MiB, iX POJii B IPYHTOBUX MPOIECaX 1 )KUTT1 POCIIHH.

Hapeneno wmeroam MIKPOCKOIIYHMX JOCIHIKEHb, BHBYEHHS MOpPGdOJIorii
MIKpOOPTaHi3MiB; TEXHIKMA MOCIBIB 1 BUAUIEHHS YMCTUX KYJBTYp, iX 1€HTU(]IKaIIT;
METOAM BUIIJICHHS MIKpPOOIOTH TOBITPS, IPYHTY, BOAM, OONagHAHHS; JOCIIIKEHHS
BU/IIB OPOJIIHHS Ta IEPETBOPEHHS a30Ty y IPYHTI.

OCBO€HHSI CTyJCHTAaMHU IIMX HABHKIB Ja€ 3MOTY 3aCTOCOBYBATH iX SIK JIJIS
BUKOHAHHS JIa0OpaTOpHUX pPOOIT, TaKk 1 B MOJANBINIA HAyKOBO-AOCTIAHINA Ta

BUPOOHMYINA POOOTI.



JIABOPATOPHA POBOTA Ne 1

IIpaBuia TexHika Oe3meku nmpu podoTi B MikpoOiosoriuHiii J1adboparopii.
O0s1agHanHA JabopaTopii i podoyoro micus mikpooioJiora.

O3najiomjieHHss 3 Oya0BOK i po00TOK CBITJIOBOIO MiKpPOCKOIY.
BuroroB/ieHHs1 IpenapariB »KUBUX KJITHH MiKpPOOPTraHi3MiB.

Marepiasim i  o0nagHaHHs:  71000BI  KyJIbTYpH  MIKpPOOPTaHi3MiB
Saccharomyces cerevisiae; Mikpockomu; 00'€KT-MIKPOMETPH; OKYJISIP-MIKPOMETPH;
NpEeIMETHI CKENbIs, 6) TOKPHUBHI CKEJbI; TPEIAMETHI CKENbIS 3 JYHKOIO
nocepeanHi; MpoOipku 3 (Pi310JOTIUHMM PO3YMHOM; 9) BOAHI PO3YMHU OApPBHMKIB
(pyxcuny HEWUTPAJIBHOTO, METHJIEHOBOTO CUHBOTO, TCHIIIaH-BIOJICTY);
0aKTEOpOJIOTIYHI HETI1; CIIUPTIBKU.

Bka3iBKu 10 BUKOHAHHS POOOTH.

CyuacHa MikpoOiosioriuHa J1aboparopiss € KOMIUIEKCOM — MPUMILIEHb,
YCTaTKyBaHHA 1 MPWIAJIB, IO JO3BOJISIIOTH BUKOPHCTOBYBATHU PI3HI MPUHOMM JIS
BUPOILYBaHHs OakTepid, BUIIJIEHUX 3 YHUCTUX KYJIbTYp, BUBYEHHA Mopdoioro-
KyJbTYpaldbHUX, (P1310J0r0-010XIMIYHUX 1 MOJIEKYJIIPHO-TEHETUYHUX BIACTUBOCTEM.
JlaGopartopii BKJIIOYAIOTh KIMHATU JJIsi MIKPOOIOJOTIYHMX JOCHIKEHb 1 MiJACOOH1
MIPUMIILICHHS.

Ilix po6oui kKiMHATH BIIBOJATH CBITJII, IPOCTOPI MPUMIIICHHS, CTIHU SIKUX HA
BucoTy 10 170 cm Bixg mijgioru ¢apOyroTh B CBITJII TOHM MacisiHOKO (apOoro abo
BUKJIQJIAI0Th KaxJISIHOIO IJIMTKOIO, a MiJIOTY MOKPUBAIOTh JiiHOJIeyMOoM. Takoro poxy
oOpoOka  J103BOJISIE  TPOBOJAUTH  BOJIOT€ MPUOMPAHHS 13  3aCTOCYBaHHSIM
Ne3MH(IKYIOUMX PO3UYMHIB (HaluacTime sl [bOT0 BUKOPUCTOBYIOTH 3% pO34HH
coni abo ynbTpadiosieToBE BUMIPOMIHIOBAHHS OaKTEPUITUAHUX Jami). J{7s 3pydHoCTi
Ne3uH(EKIIi CTOJIB, 110 3HAXOJAThCA B Ja0OpaTopii, iX MOKPUBAIOTH IUIACTHKOM.
JlaGopatopHi mpuMmilieHHs OOJaJHYIOThCS MmagaMu 1 MOTUIAMH ISl 30epiraHHs
anaparypu, nocyay, ¢ap6 1 peaxktuBiB. KiMHatu nabopaTopii MOBHHHI J100pe
MPOBITPIOBATUCSA, OYTU CYXUMHU 1 CBITIIMMU. Y YUCIO pOOOYMX MPUMIILEHHI BXOJATh
HACTYMHI KIMHATH: JJis MOCIBY MIKpOOpraHi3MiB, T€PMOCTAT, JJii BUTOTOBJIEHHS
CEpelOBUILL, 1JIs MIKPOCKOITIT, /sl IEeHTpUuyryBaHHs, AJi1 O10XIMIYHUX JTOCHIIKEHb 1
1H.

Jlo mizicoOHUX mpuMilleHb BiTHOCATBLCSI: aBTOKJIaBHA a00 cTepuiizaliiiHa —
JUIS  CTepuii3allli CepeloBHUI, MOCYAY, 3HHUIIEHHS BIAMPAlbOBAHOTO MaTep1aJ1y,
MuiiHa, o0MagHaHa Uil MUTTA MOCYy; IPUMIIIEHHS ISl BUTOTOBJICHHS, posmmBY 1
30epiraHHsl >KMBWJIBHUX CEPEAOBUII;, NPUMIIICHHS [UIsl 30€piraHHs peakTHUBIB,
ocyAy, amapaTypd 1 TOCHOJApChbKOTO 1HBEHTApIO; BiBapid Uig yTpUMaHHS
M1A0CTITHUX TBapHH.

Jlist  3a0e3neueHHs CTepUIIBHOCTI POOOTY 3 MIKpOOpraHi3Mamu Kpaie
MPOBOAUTH B CIHEIIAIbHUX CKISHUX a00 HaIMIBCKISIHUX KaMmepax-0okcax, sKi
OyBalOTh pI3HUX pO3MipiB. Y OOKcax BMOHTOBaHI YJiIbTpadiosieToBl JIaMIIH-
BUIPOMIHIOBAYi, SIK1 3HUIYIOTh MIKpOOPTaHi3MHU B MOBITP1 1 HA MOBEPXHI1 MPEIMETIB.
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Jo ckiaay ocHaleHHs MiKpoO10JI0T14HO1 J1TabopaTopii MOBUHHI 000B'I3KOBO BXOJAUTH
ra3oBi a00 CIIUPTHI NATbHUKH.

Benuke 3HaueHHs Aii  YCHIIIHOI poOOTHM Mae TMpaBujbHA OpraHizalis
podoyoro micusa Mikpoo6iosora. JlaGopaTopHuili cTin TOBHHEH OyTH J00pe
OCBITJICHUH COHSYHUM a00 IMITYYHHM CBITJIOM. 3a KOXHHM CTYJEHTOM Ha BECh
nepiosl MPaKTUKYMY 3aKpIIUTIOETHCS TMOCTIHHE pobode Micie. 3alekHO Bl TEMH
3aHATTSA poOOYe MICIIE OCHAIIYEThCS HEOOXITHMMM MaTepiajamMH 1 YCTaTKyBaHHSIM:
ra3oBUM MaJIbHUKOM a00 CHOUPTIBKOIO, INTATUBOM TiJ TPOOIPKH, CTEPHUIbHUMU
npobOipkaMu, OaKTEpiOJIOTIYHOK TIE€TJCH0 1 TOJIKOK, CKISIHUMU —IIIATeNISIMHU,
mineTkaMu TpamyhoBanumu 1 [lacTepa, maHIeTOM, HOXHISIMH, OAHKOIO 3 BaToOlO,
GUIBTpYyBaIbHUM TaTiepoM, HabopoM (apd 1 peakTUBIB 1151 3a0apBIICHHS TIpernaparis,
OpeIMETHUMH 1 TIOKpUBHUMHU CTEKJIaMH, YCTAaHOBKOIO JJsi 3a0apBlIEHHS 1
MIPOMUBAHHS MIPENapariB, MIKPOCKOIIOM, (GJIaKOHOM 3 IMEPCIMHUM MaciaoM, OaHKOIO 3
NE3UH(IKYIOUUM PO3YMHOM, OJIIBISIMU 1O CKITY 1 1H. (puc. 1).

=

Puc. 1. O0s1aqjHaHHsA po00Y0ro Micusi CTyAeHTA.

BakrtepionoriuHi royiky, mimaTeni i MeTd, 3a JOMOMOT00, 32 JOTIOMOTOI0 SIKHUX
pOOIIATBCS TMOCIBH MIKPOOIB 3 KOJIOHIM 1 CyCHeH3ii  JOCHIKyBAaHUX KYJBTYD,
BUTOTOBIIAIOTBCS. 3 TUIATMHOBOTO JIPOTY, SKHUM 3aKpIIUTIOETHCS B  CHEIIaIbHUX
METaIYHUX TpUMadax abo BMAIOETHCS B CKIISHI Maanuku (puc. 2).

S

Puc. 2. bakrepiosoriuni roska, mmareib i nmerJi
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a — TojKa, 0 — Immarenb, B-I — TeTdl (B — MOpaBWUIBLHO 3poOJieHa; I,a —
HEIPaBUIILHO 3pPO0JICHI).

IIpaBusa po6oTtu i TexHika 6e3meku B MikpooioJioriyHiii naﬁopaTopn.

1. ¥V nmabopatopito 3360pOH$I€TBC$I BXOJUTH Y BEPXHBOMY OJIs31 1 KJIACTH HA
CTOJIM CYMKH, TTOpT(eri Ta 1HIII 0COOUCTI pedi.

2. Y wMmikpoOiosoriyHiii nabopaTopii JA03BOJSETHCS MPAIIOBATA TITbKU B
Xajarax 1 KOCMHKax (Imamodkax), sKi 3aXWINal0Th OJAT 1 BOJIOCCS Bij 3a0pyTHECHHS
MIKpOOpraHi3MaMH, a TaKOX IMEPEIIKOHKAI0Th PO3MOBCIOKEHHIO 1X 32 MEXI
Jaboparopii.

3. 3a KOXXHUM CTYIEHTOM 3aKpIIUIIOEThCS TMOCTIHHE poboye Micie 1
MiKpockoIl. PoGoue MicIie 1] 9ac 3aHsITh TOBUHHE 30€pIiraTUcs y MOBHOMY MOPSJIKY.

4, Ha Bcix mnpobipkax 1 dYamkax OOOB'SI3KOBO TMHINEThCS Ha3Ba
MIKpOOpraHi3my, AaTa Moro 1mociBy, Npi3BUIIE CTY/IEHTa, HOMEp TPyIIu.

S. Y xomi poOGoTu OakTepiojoriyHI METJi 1 TOJKH CTEPUII3YIOTh
MIPOKapIOBAHHAM y TIOJyM'T TajbHUKA. BukopucTaHi mmareni, mpeaAMeTHI i TOKPUBHI
CKEJbLA, MINETKH PO3MIILYIOTh y OaHKd 3 J€3UH(IKYIOUMM pPO3YMHOM (YHKCTI
3HEXKUPEHI TPEAMETHI 1 TMOKPUBHI CKENbI 30epiraroTh y OaHKaxX 3 MPUTCPTUMHU
npoOkamu. Kimactu Ha cTil1 Ha3BaH1 IPEIMETH KaTErOpHIHO 3a00POHIETHCS.

6. Y pa3l nomagaHHA —JOCHIKYBAaHOTO —Marepiany abo  KyJIbTypu
MIKpOOPTaHi3MiB Ha PYyKH, CTUI, Xajar ado B3YTTA HEOOXIJHO HErailHo NpOBECTU
Ne3uHDEKIIIFO.

7. Y naGopartopii KaTeropuyHO 3a00pOHSETHCS BXKHMBaTH 1xky. He

JOMYCKAIOThCSA 3aiiBl MEPEMIIIEHHS, Pi3KI PyXU, CTOPOHHI PO3MOBH (OCOOJIUBO Mij
4ac MoCiBy MIKpOOPTaHi3MiB).

8. [Ticnst 3akiHYEHHS AOCTIHKEHHS (3aHATTA) podoue Miciie Me31HPIKYEThCS
BUKOPUCTAHUN MaTepiaj 1 1HII MPeAMETH 3al0ThCs JIAOOPAHTOBI, MUIOTHCS 3 MUJIOM
PYKH.

Q. Pe3ynbraTu nociiakeHHs: 000B'S3KOBO MPOTOKOJIOIOTHCS. Y MPOTOKOII
BIIMUCYIOTHCSI TEMH 3aHATTS, MOCTABJICHE 3aBJIaHHS I KOPOTKUU OMHC XOAY POOOTH.
[Ipy MIKpOCKOMIYHOMY JIOCHIIPKEHHI MpenapaTiB MIKPOOPIaHi3MiB pe3yJbTaTu
3aHOCSTHCS B MPOTOKOJ Yy BUIJISIII MAJIFOHKA 3 TIOBHOIO HA3BOIO OO'€KTYy MO-JaTHHI.
PoOwuThCs 3arajbHMI BUCHOBOK 32 HACIIKAMHU JOCIIIKEHHS.

10. Ila koxHe 3aHATTS B IPyIll NMpU3HaAYalOThes 4eprosi. Ilig yac pobotu
BOHHU CTEXaTh 32 BUKOHAHHSM KOKHHM CTYJACHTOM IpPaBUJ pOOOTH 1 TOBEAIHKUA B
nabopatopii. [licns 3akiHUEHHS 3aHATTS YEProBi 37al0Th BIAMpaIlbOBAHUN MaTepial
Ha CTEpWJII3aIlil0, BAMHUKAIOTh Ta30B1 KPaHU, CBITJIO 1 MPOBITPIOIOTH MPUMIIIICHHS.

BynoBa ontuuHoro mikpockomny. CydacHuil Mikpockomn 3'asBUBcCs B KiHI XIX
CTOpIYYS. Moro BUHHKHEHHS MOB'S3aHE 3 ONTHYHUMH pob6otamu M. B. JlomoHOCOBa,
Eitnepa 1 iHmmx, a mogaiblinii PO3BUTOK BU3HAYMUBCS BUHAXOJIOM OCBITIIOBAIIBHOTO
anapary (xkonaercop A60e), ocobnuBuX cucTeM 00'€KTHBIB (aOXpOMATH) Ta THIIMX
BOKJIMBUX TPUCTOCYBaHb JI0 MIiKpPOCKoma. MIKpOCKONU JOCSTIIH JAOCKOHAJIOCTI i
3a0e3MeUeHi HE TUIBKM OCBITJIIOBAaYEeM 1 MIKPOMETPUYHUM TBHHTOM, ajie i
XpeCTONOAIOHUM CTOJIMKOM, IO OOEpTa€EThCSA, 1 PSIOM IHIIUX MPUCTOCYBAHb.
['onoBHMMU elleMeHTaMH KOHCTPYKIli Cy4acHOTO MIKpOCKONA €: MeXaHIuyHa 1
onTUYHA YacTuHa (puc. 3).
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[ITaTB CKIaMAEThCS 3 ABOX YACTHUH: TpUMada TPyOM MIKpPOCKONa Ta HiKKHU
mraTtuBa. Tpumad TpyOW 3’€THAHWHN 3 HDKKOIO IITATHBAa OCOOJMBHUM TBHHTOM. BiH
Mae 3aokpyriieHy (opmy. Ilpubmu3HO Ha BHUCOTI HUXKHBOI YAaCTHUHH PYYKH IO
TpuMada TpyOM MIKpOCKOMa MpUPOOICHUN MPEAMETHUN CTOJIMK, Ha SIKUW KJIaayThb
MpeAMETHE CKIIO 3 O6'€KTOM'I[J'I$I MIKPOCKOITIYHOTO JOCIIKCHHS.

5

Puc. 3. Po3pi3 cBITJIOBOr0 MiKpoCKOmy:

1 — ocHoBa mTaTuBa, 2 — TyOycoTpuMad, 3 — MIKpOMETPUYHUN MEXaHi3M, 4 —
Kpemasibepa, 5 — okyysip, 6 — Ty0yc, 7 — peBoJibBep, 8§ — 00’€KTUB, 9 —MIpeIMETHUIN
cTonuk, 10 — konnencop, 11 — cBiTio-pinbTp, 12 — Kpemanbepa KoHaeHcopa, 13 —

J3epKao

OCKUIbKM HWKHIA TBHUHT, IO 3B'SI3y€ TpUMad TPyOM MIKPOCKOIA 3 HIKKOIO
HITaTUBA BJAIITOBAHWNA 3a THUIIOM WIAPHIPY, TO MIKPOCKON MOKHAa HAXWISTH IiJ{
KyTOM B MeXaX MK BEpPTHKaJIbHHM 1 TOPH30HTAIBHUM ToJokeHHsM. [Ipm 1ux
Haxwiax TPyOM MIKPOCKOTA aBTOMATHYHO HAXUJSETHCA 1 TPEIMETHUM CTOJUK,
3aJUINAOUM Tpenapar B MEPHEHIUKYISIPHOMY TOJOKEHHI IO BiJHOIIEHHIO 0
onTUYHOI oci Mikpockorna. [Ipyu po6oTi B HaXHJIEHOMY TOJIOKEHH] MIAPHIP MOBUHEH
MIIHO 3aKkpimioBaTd Tpumad TpyOu. OcoOnmMBO BaxiuBa U CTIHKICTh NpHU



9

BUKOPHUCTAHHI PI3HUX TMPUCTABOK 10 MiKpockona (OIHOKYJISIpHa MNpPHUCTaBKa,
dboTorpadigHUil OKYJSAp 1 T. 1I.), OCKUTBKM iX Bara MOKE BHKJIMKATH 3CYB TpUMadya i
MOPYIIUTH XiJT CIOCTEPEIKESHHS.

IIpenmeTHuil CTOJMK MIKpOCKONIa MOXe OyTH TOBHICTIO METaJCBUM,
MOKPUTUM CTICI[iaIbHIM JIaKOM, a00 YacTKOBO 3pOOJICHHM 3 I1HIIOTO Marepiany
(BepxHiil kpyr). Ha mpeaMeTHOMY CTOJMKY 3aBKIU € Mapa METATeBUX MPYKUHHHUX
3aTHUCKAYiB, 3HAYCHHS SKUX MOJISTa€ B TOMY, 100 MIIHO YTPUMYBaTH Ipemnapar y
NEBHOMY MOJIOKEHHI i yac AociikeHHs. [Ipu 3HATTI 3aTHCKavyiB 3 MPEIMETHOTO
CKJIa TIperapat MO>Ke BUIBHO MEpPEeMIIaTUCS 0 CTOJIMKY MIKPOCKOTIA.

VY Xopommx MIKpOocKOmax MpPEeIMETHUN CTONHMK 3aBXAU pPOOUThCA abdo
00epToBUM a00 IIEHTPOBAHUM, IIO PYXA€ThCS B JIBOX B3a€EMHO MEPIEHIUKYISIPHUX
HampsiMax. B ocTaHHbOMY BHUIIAJIKy BiH Ha3UBAETHCSA XPECTOMOAIOHUM CTOIHKOM.

XpecTonoAiOHM CTOJIMK TPU3HAYAETHCA JUISI CHUCTEMAaTUYHOI'O BHBUYEHHS
npenapary, a TakoX JJIsl IMIBUAKOTO BUSIBJICHHS TMEBHOTO MICLSA Ha Mpemnapari npu
MOBTOPHHUX CIOCTEPEKEHHSAX. PyxoMa yacTMHa 1bOTO CTOJMKA MOXE pyXaTHCS 3a
JIOTIOMOTOTO JIBOX TBUHTIB, 3a3BUYail PO3TAIIIOBAHUX 3 TIPABOTO OOKY.

Tpybda mikpockoma pyxaeTbCs Bropy 1 BHH3 32 JIOIOMOIOIO0 TBHUHTIB JIBOX
cucreMm. Jlnms rpy0Ooro mepecyBaHHSA CIyXHTh 3y0uaTka, abo KpeMaJibepa, IO
INPUBOJUTHCS B PyX JBOMA OIYHUMHU I'BUHTaMHU. TpyOa MIKpOCKOIA CKIIAA€ThCA 3
JIBOX YaCTHH, IO BXOAATH OJHA B OJHY. Bropi BoHa Mae MPHUCTOCYBaHHS IS
MIIIHOTO yTPUMYBaHHs OKyJsipa. [Ipu kopucTyBaHHI MacasHOIO IMEPCIE0 HalKpalie
300pakeHHsI OyJie TIpH JOBXKHUHI TPYOU BiJl BEPXHBOTO Kparo onpaBu 00'ekTuBy B 160
MM (y Hammx O10JIOTIYHUX MIKPOCKOMaX, a TakoxK Mikpockonax Ileiicca 1 Pelixepra;
y Mikpockonax JleiTia 151 qoxxuna Bianosigae 170 mm).

OnTu4YHa YacTHHA MIKPOCKOMNA CKIIAJAETHCS 3 OKYJISIpa, 1110 3HAXOUTHCS Ha
BEPXHbOMY KIHIII TPyOM MIKpOCKOITa, O0'€KTHBY, IO 3HAXOIUTHCSI HA HUKHBOMY
KIHI[I TpyOM MIKpOCKOMNAa Ta OCBITJIFOBAJHLHOTO MPHUCTPOIO (KOHAEHCOpP, A3EpKao,
BIIKMJIHA JIIH3a, CBITJIOPUIBTP, OCBITIIOBAY) IO PO3MIIIYETHCS TIiJI CTOJUKOM
Mikpockorna. HailOutb BaXJIMBOIO 1 LIIHHOKO YACTUHOIO MIKpockomna € 00'ekTuB. Bin
CKJIQJAETHCS 3 PANly CHElialbHO BIAUUTI(OBAHUX JIIH3, PO3MILIEHUX B LUAJIIHAPUYHINA
omnpasi. Ha BepxHbOMY KIHIII OlpaBa Mae IBHUHTOBY pi3b0y, 3a JOMOMOIOIO SIKOT
00'€KTHB 1 MPUIBUHYYETHCS 1O PEBOJIbBEpA. 30UIbLIEHE 300paXKeHHS MpPEIMETY
BUXOJUTHh OIS BEPXHBOIO KIHIA TPYOH, /1€ BOHO CHPUKMMAETHCS OKYJISIPOM 1
30UTBIITY€ThCA 11e pa3. TakuM YUHOM B OKO CIIOCTEpirada moTparuisie ABidi 301IbIIeHe
300pakeHHS TipenMeTy. Sk BiioMo, Oyib-sike 301IbIIeHEe 300pa)KeHHS MPeaMEeTy 3a
JIOTIOMOTOI0 JTIH3 3 C(hepUYHUMHU TMOBEPXHIMHU Ma€ 1Ba Hemodiku. [lepmmii 3 HUX
BiloMuil ik chepuuHa abepaiiisi, a APYruil — XpoMaTuyHa adbepartisi.

OcHoBHI mpaBuwia podoTH 3 CBITIOBUM Mikpockonom. [lepen modatkom
po60TH BUOMPAIOTH MICIE TOJaJli BiJl IPSIMOTO COHSYHOTO CBITJIA 1 BCTAHOBIIOIOTH
MIKPOCKOIT Tepes; co00r Tak, mob Oyno 3pydyHO AMBUTUCSA B OKyJisap. PeBoibBep
Tpeba MEPEeBECTH y Take MOJIOKEHHS, B AKOMY MPOTH TyOyca MICTUTHCS 00'€KTHUB 3
HaliMeHIuM 30imbineHasM (8%). TIpu po0OoTi 3 GIHOKYJISIPHOIO HACAIKOIO CIOYATKY
HEOOX1THO BIIPETyJIIOBATH BiAallb MK OKYJSpaMH BIAMOBITHO /10 BIJCTaHI MiX
ouyrMa crocTepirada Tak, o0 mojs 30py 000x OKymsapiB 3mwimcs B ojaHe. [loTim
PEryJIoTh OCBITIIEHHS. JJIsl IbOTO, AUBIISIYUCH JIIBUM OKOM B OKYJIAp, OBEPTAIOThH
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IJIOCKY TOBEPXHIO Ji3€pKaia, 100 CBITIO COHIL ab0 eJNEeKTPUYHOI JIaMIIH,
BiIOMBAIOYKCH BiJl TOBEPXHI J3€pKalia, ICKPaBO 1 PIBHOMIPHO OCBITIIIOBAJIO BCE TMOJIE
30py. AOM JOMOTTHCS 1bOTO, Tpeba MOBHICTIO MITHATA KOHACHCOP, OMYCTUTHU
00'extuB (8") Ha Bimcranb 0,5-1 CM BiJ MPEAMETHOTO CTOJNMKA, BUWHITH OKYJISIP 1,
JTUBJISIYMCH y TyOYC, TOBEpTAaHHIM J3€pKalia BIOBUTH 300pa>KeHHS JKepelia CBITa.
[Ticnss 1pbOro 3HOBY BCTaBUTH OKYJSp 1 MOYMHATH BHUBUYEHHS JOCIHIIKYyBaHOTO
o0'exta. Ilim yac poOOTH 3 OCBITIIOBauE€M Kpalll pe3ylbTaTd OTPUMYIOTH IMPHU
BCTAHOBJICHHI OCBITJICHHS 3a cucTteMoro Kemnepa, sika IpyHTYeThCS Ha OJIep>KaHHI
YITKOT0 300paKeHHS JpKepelia CBiTIa (Cmipalli JaMIi) Ha Jiadgparmi KOHIAEHCOpa Ta
OJICp’KaHHI TaKOTro XK 300pakKeHHsS 1PHUCOBOI JiadparMu OCBITIIOBaYa y TUIOLIMHI
npenapary.

Imepciiini cucremu. Po3niibHYy 34aTHICTH MIKPOCKOIA MOYHA 301JIBIIUTH,
BUKOPHCTOBYIOUM CHJIBHIIII JIKE€pesa OCBITJICHHS, MMOMICTUBIIN MK KOHJIEHCOPOM 1
HAOYHUM CTOJIMKOM, a TaKOX MIXK CHOCTEPEKYBAaHUM 00'€KTOM 1 (POHTAIBHOIO
JiH3010 O0'€KTHBY MPO30pa pPEUYOBHHA, IO Ma€ IMOKAa3HUK 3aJIOMJICHHS CBITIA,
OJIM3BKUNA A0 TAKOTO I CKJA. 3 II€EI0 METOK BUKOPHCTOBYIOTh ONTHYHO IPO30P1
imepciiini pinmun: keapose macio (n=1,52), rmiuepun (n=1,4), Boay (n=1,3) 1 in.
K10 Kparuio KeIpoBOro Macia HAaHECTH MK KOHJIEHCOPOM 1 HAOYHUM CKJIOM 1 MK
00'€eKTOM, IO 3HAXOJUTHCS HA HAOYHOMY CKJIi, 1 00'€KTUBOM, TOJ1 KOHJEHCOp —
KEeIpOBE Macio — TMPEIMETHE CKIO — KeApOoBE Macio — (poHTanmpHA JiH3a
00'eKTUBY OyAyTh €IWHOIO CHUCTEMOIO, IO HE BUKJIMKAE BIIXUJICHHS CBITJIOBOTO
MIPOMEHSI 1 Ha3BaHy IMEPCITHOIO.

VY pasi BUKOpPUCTaHHS IMEpCIHHOI CHUCTEeMH TyOyC MIKpOCKOMa O0OEpex)HO
OITYCKarOTh BHH3 TakK, 00 KIHYMK 00'€KTUBY 3aHYpHUBCA B KeapoBe macio. OmyckaTu
00'€KTUB 3aHAJATO HU3BKO 1 CWJIBHO THCHYTH Ha IOKPHUBHE CKeJblIE HE MOJKHA,
OCKIJIbKM € HeOe3neKka He TUIbKK PO3JaBUTH TMOKPUBHE CKJIO, ajie 1 TEPEHIO JIH3Y
o0'ektnBy. B ocranHbOMy BuUIanKy 00'€eKTUB 30BCiM BuUOyBae 3 mamy. Ilicis
OITyCKaHHS MOTPIOHO MIAHATH TyOyC MIKpOCKONa Bropy (00epTaroun KpeMallbepy Ha
cebe) OTH, MOKH B TOJ1 30py HE 3'BIAThCS 300pakeHHs. [1[o0 He «mpoiTH» MUMO
noJisk 30py, HEOOXiIHO o0epTaTH KpeMaibepy AyX e MOBUIBHO 1 oOepexkHo. Hi B
SKOMY BHUMAJKy HE CJIJ IIBUIKO OMYyCKaTH TpyOy MIKpPOCKOMa. 3a TaKoi CUCTEMHU
po6oTH 00'€KTUB JIETKO YIIKODKYETHCS 1 BUXOAUTSD 3 Jay.

Sk TiapKM OyJe 3HaWEHO MOoJe 30py 3a JOMOMOTOI0 KpeMallbepH, MiT0NpatoTh
3a JIONOMOTOI0 OCBiTIIOBadya A0OOe 1 JA3epkajia OCBITJIEHHA 1 HPUCTYNAIOTh A0
YCTaHOBKM Ha HAWOUIBIIY YITKICTH 1 SICHICTH HOJIS 30pYy 1 00'€KTYy 3a JIOIOMOTIOIO
MIKpPOMETPUYHOTO TBUHTA.

[Ipu poGoti 3 iMepciiHUMH O00'€KTUBaMH MK OO'€KTHBOM 1 TpemapaTtom
NoBUHHE OyTH KeapoBe Macio. lle BaximBO TOMy, IO MOKA3HUK 3aJIOMJICHHS
KEJPOBOT'0 Maclia BiJIOBI1a€ OKa3HUKY 3aJIOMJICHHS CKJIa, III0 YCYBa€ BTpaATy CBITIa
32 paxyHOK PO3CISHHS MPHU TEPEexoJil 3 OJHOTO (hiI3MUYHOTO CEpPEJOBHINA B IHIIY 3
PI3HUMU MOKa3HUKAMU 3aJIOMJIEHHS (CKJIO 1 IOBITPSI), a LIE AY»E BaXKJIUBO MPU POOOTI
3 CWJIBHUMU 00'€KTUBAaMH, 1110 MAIOTh BEJIMKY KPMBHU3HY JIIH3 33 MAJIOTO iX JlaMeTpa,
10 MPOITYCKA€E MOPIBHSIHO MaJo CBITIA.

[Ticist BcTaHOBJEHHS TIpenapaTy Ha HaWOUIbIIy pPi3KICTh MPHUCTYNAlOTh 0
JTOCTIKeHHsT 00'€KTy. 3 I11€T METOI CIOYaTKy OOCTEXYHOTh 00'€EKT 3a JIOMOMOTOIO
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CyXxoi cucTteMu OO'€KTHBY, IO Ja€ Maje 30uibineHHs. [Ipu 1boMy mociimKeHHI
BIIOMpalOThCA MOTPIOHI MICL Ha MpemapaTi, 1 JMIIE MICHs IbOr0 MOYMHAETHCS
BUBYCHHS OO0'€KTy 3a JOTIOMOTOI0 CHJIBHOI CyXOi CHCTEeMH OO0'€KTHBY abo X
iMepciitHoro o0'ekTuBy. B 000X BUmMaakax TOYHE HABEACHHS MperapaTy Ha (OKycC
OPOBOASATH MIKPOMETPUYHUM TBHHTOM (IIpH poOOTI 13 ClHaOKUMH CyXHUMHU
00'eKTUBaMU JAOCTATHs TOYHICTb HABEJCHHS BUXOAMTSH 1 32 JOTIOMOTOI0 KPEMAITLEPH).

[Tig yac poboTu 3 HMMH O0'€KTUBAMHU pyKa CIIOCTEpiraya MoBMHHA MOCTIHHO
IPUBOJIUTH B JIiI0 MIKPOMETPUYHHUIN TBUHT 1 IMOCJITOBHO BCTAHOBIIOBATH Y (DOKYC1 TO
OJIHy, TO 1HINY AUISTHKY Mpenapary, 10 NpuBepTae yBary. s moJjermeHHs el
poboTH OakaHO MIKPOMETPUYHMIA TBUHT CIIOYATKy BCTAaHOBHUTH MOCEPEIUHI TOTO
IpPOCTOPY, B MEXKax SIKOTO BIiH MOXE€ TMpaioBaTd (L€ MTPOCTIp CIeliabHO
BIJIMIYA€ThCA HAa TpUMayl TPyOM MIKPOCKOIa cremiaibHUMHu puckamu).llpu 3mini
00’€KTUBIB JOCIIHPKYBaHE MICIlE Ha MperapaTi CiijJi BUCTAaBUTH TOYHO MOCEpEauHI
MOJISE 30PY 1 JIMIIIE MICHS IbOTO MOBEPHYTH PEBOJIbBEP. 3a3BUYall 00'€KTUBU BUBIPEHI
Ha pPEBOJIbBEpPI TaK, LI0 MPHU MEPEXOAl 3 OJHOTO 30UIbIICHHS Ha IHILE IMpenapar
3HaXOJUThCS Y (PoKyci. BUKITIOUEHHSIM 3 IIbOTO IIpaBuJia € (IMepcCiiiHi) 00'€KTUBH.

Bracmiiok BHCOKOI 4YHCJIOBOi ameprypu poOoda BIACTAaHb Yy HHX JyXkKe
HeBeNMKa. ToMy iX He BAA€ThCSI BUPIBHATU B OJJTHAKOBIM MIpi 3 IHIIUMHU 00'€KTUBAMH.
BoHu, sk npaBmiio, poOdSATBCA TPOXM KOPOTIIMMHU 3a 1HIN OO'€KTHBH, 1 TOMY
HaBEACHHs MpemapaTy Ha (OKyC 3a JOMOMOrOI MIKPOMETPUYHOTO TBHHTA TPHU
BUKOPHUCTaHHI 1IUX 00'€KTUBIB cTae HeoOXimHuM. [lepes mepeBeneHHSIM mpenapary
Ha Il 00'€KTUBM Ha TMOBEPXHIO MOKPUBHOTO CKJa (TIpU JIOCHIKEHHI IpernapariB
KUBHUX Oaktepiii) abo Ha camuii mpemapar (NPU JOCHIIKEHHI (PIKCOBaHUX 1
3a0apBJIEHUX MpernapaTiB, 10 HE BHUMAralOTh TPUBAJIOTO 30€piraHHs) HAHOCATH
Kparuio KeApoBoi omii. B Hel 3aHyproroTh iMepciiiHuii O0'€KTUB J0 KOHTAKTy 3
KeapoBoro oJiero. Ilicis 1mporo, IUBISIYMCH B OKYJIAP, MOBUIBHO OMYCKalOTh TPYyOy
MIKPOCKOIIa JI0 TOSIBU Y TMOJ1 30py MOTPIOHOTO 300pa’K€HHS MPEIMETy 1 TMOTIM
HAaBOAATH Ha (OKyC 3a JOMOMOTOK MIKPOMETPUYHOTO TBHHTA. TOpKaTHUCA
00'eKTHBaMHU TIOBEPXHI MOKPUBHOTO CKJIa HE PEKOMEHIYETHCS, OCKUIBKU TPU IIHOMY
HEMHUHYYa M0sBa MOJAPSMUHU Ha 30BHILIHIN J1H31 00'€KTUBY.

[Ilo6 BHUKOpPUCTOBYBaTHM IOBHY CHJYy IMEpPCIHHOTO 00'€KTUBY, HOTPIOHO
HAHECTU KpaIUIl0 KeIpOBOi OJii HA MOBEPXHIO BEPXHbOI JIH3M KoHjeHcopa. Ilicns
OT'O KOHJIEHCOP OMYCKAalOTh Ha KUIbKa MUIIMETPIB HUXYe PIBHSA MHPEIMETHOIO
CTOJIMKA MIKPOCKOIIA, KJIaJyTh HAa OCTaHHINA MpeaMEeTHE CKJIO 3 MpernapaToMm 1
KEJIPOBOIO OJI€I0 1 MIJHIMAIOTh 3HOB KOHJEHCOpP JOTH, TOKHM HE BCTAHOBUTHCS
ONTHUYHUHN KOHTAKT 3 MPESIAMETHUM CKJIOM Yepe3 Iap KeIpoBOi OJIii.

Akmo ma Jac JOCHKEHHS HEOOXITHO IPOBECTH INe W BUMIPIOBAHHS
BEJIMYMHU 00'€KTY, TO ISl I[i€] METH KOPUCTYIOTHCS OKYJISIPHUMH MIKPOMETPAMH.
Bonu sBASOTE CO00K0 KpYIJly CKJSHY IUIACTHUHKY, MOCEpEIuHI $SKOi HaHEeCeHa
JiHIAKa B 5 MM 3aBIOBXKKH, po3aiieHa Ha 0,1 Mm. OKyIsspHUN MIKpOMETP MOXKEe OyTH
BCTaBJICHUN B OyAb-SKMI OKYJIAp MICJsi BUTBUHUYBAHHSA OYHOI JIIH3M OKyJsipa. Bin
HAKJIAJJAEThCS Ha AladparMy OKyJisipa AUICHHSIMHU BHU3.

VY Tux BUMaakax, KOJM MOTPIOHO MPOBECTH OOPAXyHOK YMCIia 00'EKTIB Yy IMOJII
30py MIKPOCKOIA, KOPUCTYIOThCS OKYJSApHUMH ciTkamu. lle okpyrna ckisiHa
MJIACTUHKA 3 HAHECEHOIO Ha Hel CITKOIO MOIOK, 1110 BCTABISETHCSA B OKYJISP TaK, 5K 1
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OKYJSIpHUH MikpoMeTp. BenuunHa [ijeHHA CITKM TIOBUHHA OyTH 3a3JaJierilb
BCTAHOBJICHA 3a JOMOMOI0I0 00'€KTHOTO MIKpOMETpa Ui pi3HOi KoMOIHAIlli OKyIsipa
1 00'extuBY. OKYJSIpHI CITKH JOCHTH YaCTO MAarOTh IMOJIUIKH, IO PiBHI 2 IIJICHHSIM
00'€KTHOTO MIKpOMETpa MPHU OKYJISIPi, 10 Ja€ BiIacHe 30utbiieHHs B 9 paziB (Ne IV) i
06'ekTHBi 3 QOKYCHOIO BincTaHHiO B /1, moiiMa. [1I0Ia KOKHOTO KBagpaTHKa TaKOi
CITKH BIIIOBITaTUME 0,02 mmx0,02 mm = 0,0004 MM, Lei KBaJ[paTHK
TOBTOPIOBATHMEThCA Ha Twiomr B 1 cm® 250 000 pasiB, a Ha IUIONI 3BHYANHOTO
npenapaty B 4 cmM® — 1 000 000 pasis. Koxma kimitnHa GakTepii B KBampaTHKY
OKYJISIPHOI CITKM BifmoBizaTuMe 1 MUIBHOHY KIITHH Ha mipenapati. [Ipu Takomy
CIIBBITHOIIICHH1 BEJTUYMH BUXOJUTH 3PYUHUN KOS(PIIIEHT I PO3pPaxyHKY KUIBKOCTI
OakTepiil Ha Mpermapari.

[Ipu it xe cuctemi okyispa 1 00'€KTHBY JlaMeTp TOJIA 30py piBHHUM 16
MOJiIKaM 06'€KTHOrO MiKpoMmeTpa, a Horo mioma piBra 0,02 mm®. Ha 1 cm® Take
I0JIe 30y MOBTOPIOBAaTHMETBCs 5 000 pasy, a Ha miom mperapary B 4 cm? — 20 000
pasmu.

BurorosiieHHs npenapariB KMBHUX KJITHH MiKpPOOpPraHi3MiB MeToXaMHu
«PO3aBJIEHO» Ta «BHCAYO0D» Kpamejb. Y MIKpPOOIOJOTIYHIM MPAKTHUI, 3aJIEKHO
Bl METH JIOCHI/I)KE€Hb, BUKOPUCTOBYIOTh MIKPOCKOMIIO SIK JKUBUX KYJIBTYP
MIKpPOOPTraHi3MiB, Tak 1 (IKCOBaHMX. BHUKOpPHCTOBYIOUM LI METOAU, OTPUMYIOTH
iH(dopMarliio mpo po3Mmip KIITUH, iX ¢opMmy, OyIOBY a TaKOX PO JEAKi Mpolecu
KUTTEAISUTBHOCTI MIKPOOPTaHi3MiB (CIIOPOYTBOPEHHS, JTIJICHHS, pyX Ta 1H.)

[Ipemapat a8 MIKpPOCKONIT TOTYIOTh Ha NPEIMETHUX CKeNbLAX, Npu
JOCIIJIKEHH] KUBUX KYJBTYP MIKPOOPTaHi3MIB BUKOPHCTOBYIOTH III€ W TMOKPUBHI
ckenbld. [lpemMeTHi Ta TOKPUBHI CKENbLS MalTh OyTH TapHO OYMIINCHI Ta
3HEKUPEHI.

BuroroBiieHHsI MIiKpPOCKONIYHOI0 Hpenapary 3IIHCHIOETCS HACTYITHUM
YUHOM:

1. IlpurotyBaTu mpeAMETHI 1 MOKPUBHI CKENbIS I MIKpockonii. Bouu
NOBUHHI OyTH YUCTUMH 1 10Ope 3HEKUPEHUMH, 11100 HAaHECEHa Ha HHX
Kparuisi piIBHOMIPHO po3Tikanacs. JlocaraeTbes 1e KUTbKOMa CIoco0aMH:

» TIPOKUIT'ATUTH CKeTbIls 15 xB y 1% po3umnHi coqu abo B MUJIBHIN BO/I,
CIIOJIOCHYTH BOJIONPOBITHOIO BOJI0IO, MOMICTUTH Ha 5—10 XB y ciabky
XJIOPUCTOBOJHEBY KUCIIOTY 1 J0OpE MPOMUTH IUCTUIHOBAHOKO BOJIOIO.

» BUTPHUMABIIN CKEJIBIS 3a3JaJIeTib 2 TOA. Y KOHIIEHTPOBaHIN cipyaHiii
KHCJIOTI a00 XpomoBiit cymimii. Ilicas 1iporo mpoMuTH iX B MPOTOUHIN
BOJIi, TPOKUT'ATUTHU B 2 Y%-My po34uHi ayry potsarom 10 XB, peTenbHO
MIPOMUTH MPOTOYHOIO, @ MOTIM AUCTUILOBAHOIO BOJOKO.

» Hateptu po00oYy MOBEPXHIO CKJIa IIIMATOYKOM MUJIA, & TOTIM PETEIIHHO
BUTEPTH 11 CYyXOK CEPBETKOIO.

YucTi ckenblist 30epirati B MOCYAMHI 3 TPUTEPTOIO MPOOKOIO B CyMillll PIBHUX
o0'emiB criupty 1 edipy a6o B 96%-my ciupTi.

[TocnimoBHICTh BIIOOPY 1 HAHECEHHS 3pa3Ka MIKPOOPraHi3MiB Ha MPEIMETHE
CKJIO HaBEJICHO Ha puc. 4.
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B  HeszabapmieHomMy CcTaHI  MIKpPOOPTraHi3MH  JOCHKYIOTh  LIJISXOM
BUTOTOBJICHHS TIPENapaTiB METOIOM «PO3/IaBIICHa» Ta «BUCSYA KPATLIS».

Puc. 4. IlocigoBHICTh HAHECEHHS 3Pa3Ka MIKPOOPIaHi3MiB HA NpeJIMeTHe
CKJIO

BuroroBjieHHsI mnpenapary :KHBMX KJIITHH MIKPOOPraHi3aMiB MeTOI0M
«po31aBJIeHAa KPAILID).

Ha umncre 1 3HEe)KUpEeHE MpeIMETHE CKJIO MpEenapyBaJbHOIO METJICI0 HAHECTH
JOCTIKYBaHy KyJIbTYpPY (KyJIbTYypy APIAKIXKIB). SKIIO MIKPOOPTaHi3MU 3HAXOUIIUCS
B cycneHsii (y piAKOMY >KMBWJIBHOMY CEpEIOBHII), X HAHOCATh Oe3MocepeHbO Ha
npeaMeTHe CKJI0. SIKIIo K MaTepiai y3sTHH 3 HIUIBHOTO UBUJIBHOTO CEpelOBUIIA,
TOJIi IOTO BHECTH JI0 HAHECEHOI 3a3/1aJIeri/ib Ha MPeIMETHE CKIIO KPAILI0 CTEPUIBHOT
BOJOTIPOBIJTHOT BOJIU, CTEPUIILHOTO (h1310JI0TTHHOTO po3unHy abo OyibiioHy. MosxHa
TaK0X 3 KyJbTYpPH, BUPOLIEHOI HA IIIJIbHOMY XUBUJIBHOMY CEPEIOBUIL, 3a3aJIETib
MPUTOTYBAaTH  CYCIEH31I0  MIKpoopraHiamiB. Jlnsg mporo B mpoOipky 3
MIKpOOpraHi3MaMH, 110 BUPOCIM Ha KOCOMY arapl, BHECTH 4—5 Ml CTEpUIIBLHOTO
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(1310J10T1YHOTO PO3YMHY a00 BOJOIPOBIIHOI BOJAW 1, 0OepTarouud MpoOIpKy MiX
JOJIOHSIMH, 3MUTH KIIITUHU MIKPOOPTaHi3MiB 3 IOBEPXHI CEPEIOBUIIIA.

Ha mpenMerHe ckio Ha Kpall Kparuri OmycTUTH peOpom mig kyrom 45°C
MOKPUBHE CKJIO 1, 00€PEKHO HAXWJISIOYH, MOKJIACTH HOT0 Ha KPAruIio Tak, o0 Mmif
HUM HE YyTBOpWJIHCS Oynp0amiku moBitps (puc. 5).

o b =
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Puc. 5. CxeMa BUTOTOBJIEHHSI MPENAPATy «PO31aBJI€HA KPAIJIs».

Kpammio moTpiOHO OpaTu Takoi BeIMYMHM, OO BOHA 3allOBHIOBAJIA BECh
MPOCTIP MIXK TMOKPUBHUM 1 MIPEJAMETHUM CKJIOM 1 HE BHCTYyIIaja 3a Kpai MOKPUBHOTO
ckina. Skmo piguHa Oyae HaHeceHa B HAUIMINKY, ii HEOOXIJHO BHUIAIUTH 3a
JIOTIOMOT'OI0 CMYKOK (DUTBTPYBAJIBHOTO TATIEPY.

[Ipenapar >KMBUX KJIITHH MIKPOOPTraHI3MiB pO3IVISIHYTH MpU MajoMy 1
BEJIMKOMY 301IbIIIEHH] MIKPOCKOIA, 3aMaJIlOBATH Ta M1IUCATH.

BuroroBiieHHsT mnpenapary SKHBMX KJIITHH MIKPOOPraHi3aMiB MeTOA0M
«BHCSIYA Kpamjias». JIJisi BUTOTOBJICHHS Tpemnapary «BUCSYA Kparulsh» B3STH CKIIO 3
nutioBaHOO JTyHKOI. Kpai TyHKH 3MacTUTH Ba3eIiHOBUM MAacIioM, TJIIEPUHOM a0o
mpocTo BoOJOK. Ha TMOKpUBHE CKIIO CTEPWIBHO B IEHTP HAHECTH KParlIio
JOCIIKYBaHOTO ~ MaTepiany (KyJaeTypy ApbKIkiB). IloTiM mnpeameTHe CKIo
MIePEBEPHYTH JTYHKOIO BHH3 1 IOMICTUTH HA MOKPUBHE TaK, OO Kparuis 3HAXOIUJIacs
B IIEHTPI1 JIYHKH, HE CTUKAIOYHUCH 3 ii kpasimu. [IpeqMeTHe CKII0 JIETeHbKO MPUTUCHYTU
JI0 TIOKPUBHOTO 1 MEPEBEPHYTU. Y TEPMETUYHINA Kamepi, 10 YTBOPUJIACS, KpaIulsl He
BHUCHXAE, 1110 JI03BOJISE CIIOCTEPIraTh 3a MiKpOOpPraHi3MaMu TpUBaIHii yac (puc. 6).

C———1
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Puc. 6. CxeMa BUTOTOBJICHHS NIPENapaTy «BUCAYa KPAIJIS»

[Ipenapar >KMBUX KIITHH MIKPOOPTaHI3MIB pO3IJISIHYTH MPU MajloMy 1
BEITUKOMY 301JIBIIIEHH]I MIKPOCKOTIA, 3aMaJIFOBATH Ta I ITHUCATH.

IpuxurreBe 320apBIeHHN KJIITHH MIKPOOPraHi3MiB.

[Ipenapat 3 NpHKUTTEBUM 3a0apBIICHHSIM MIKPOOPIaHi3MiB TOTY€EThCS TOII0HO
710 TIpernapaTy MeTOO0M ,,pO3aBJeHa Kparuis .

Ha yucre 1 3HeXuUpeHe MpeAMETHE CKJIO MpEenapyBabHOIO METJICI0 HAHECTH
JTOCITIKYBaHy KYJIbTYPY (KyJIbTYpY APLAKIKIB). SAKIO MIKPOOPTaHI3MH 3HAXOJUIUCS
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B cycrneHsii (y piIkoMy >KMBUJIBHOMY CEpEIOBHUIII), X HAHOCITh O€3MOCEePEIHhO Ha
npeaMeTHE CKJI0. SIKIIO & MaTepiai y3sTHH 3 HIUIBHOTO XUBHJIBHOTO CEpEelOBHUIIIA,
TOJI1 'OTO BHECTH /10 HAHECEHOI 3a3/1aJIeri/ib Ha MPeIMETHE CKJIO KPaIlIlo CTEPUIBHOT
BOJIOTIPOBITHOT BOJIA, CTEPHIIBHOTO (Di310JIOTTYHOTO PO3YHHY 200 OyIBHOHY.

Ha mpenMerHe ckjao Ha Kpall Kparul OMyCTUTH peOpoM mig KyTtom 45°
MOKPUBHE CKJIO 1, 00€pEKHO HAXWJISIOYH, MOKJIACTH HOT0 Ha KParuIio Tak, o0 mif
HUM He yTBOpmiIHcs OynbOaniku noBiTps. Kpamio motpibHo 6patu Takoi BEIUYNHH,
00 BOHA 3aMOBHIOBAJA BECh MPOCTIp MK MOKPUBHUM 1 MPEIMETHUM CKJIOM 1 HE
BHUCTYIIAJIa 3a Kpai MOKPHUBHOTO CKJa. AKio piguHa Oyae HaHeceHa B HAJJIUIIKY, ii
HEOOX1THO BUAAIMTH 32 TOTIOMOTOI0 CMY3KOK (PUIBTPYBAJIBHOTO Marmepy.

[Topsin 3 MOKPUBHUM CKJIOM Ha MPEAMETHE CKJIO HAHECTH KpaIIuHy OapBHHKA,
a 3 1HIIOI CTOPOHU MOKPUBHOTO CKJIa MOKJIACTH CMYXKY (DUIBTPYBAJIBHOTO Tamepy,
1100 BiH BIATATYBAB PIMHY 3-T11]] TOKPUBHOTO CKJIa, a IMiJi MIOKPUBHE CKJIO TOTPAILISB
BOJHUI pO3UMH OapBHUKA.

IMopsamok mocCaiA)KeHHS] BUIOTOBJICHHUX IMpenapariB KUBUX KJITHH I
MiKPOCKOIIOM.

1. 3a3panerinb BUKOHATHU HAJIAIITYBAaHHS OCBITJIIEHHS MIKPOCKOIA. 3 LI1€H0 METOIO
3 TyOyca BUUHSTH OKYJSp 1, CIOCTEpIraloud MPsSMO B OO0 €KTUB, BCTAHOBUTHU
J3epKajo Tak, o0 JKepesno cBiTia Oyio B IIEHTP1 00’ €KTUBY.

2. llicns momepeaHKOrO0 Ha JIAINTYBAHHS OCBITIEHHS HA MPEAMETHUN CTOJIMK
MIKpPOCKOIIa MOKJIACTH Mpernapar 1 3aKpiluTH HOTo KIeMaMH.

3. JociimuTu npenapar, KOPUCTYIOUHCh CyXuM 00’ ekTuBOM (40™). 3a 1011OMOT010
MaKpOMETPUYHOI'O TBHUHTA OIYCTUTU OO'€KTUB [0 Mpenapary, He [IOMyCKarouu
JOTUKY MOTO 3 MOKPUBHUM CKJIOM (200 mpemMetrHum). [licis 1m1poro, IUBISAYUCH B
OKYJISIp, 32 JOTIOMOTO0 MaKpOMETPUYHOTO TBHHTA IMOBOJI MiTHATH O0'€KTUB Bropy
JI0 TIOSIBM KOHTYPIB 00'€KTY y T0JIi 30py Mikpockora. Ha oMy erarii 3a J01oMoTroro
KOHJIEHCOpA NIJISTXOM MEePEMIIIeHHs 1oro Bropy abo BHU3 J0JATKOBO BiIPETYJIIOBATH
IHTEHCUBHICTh OCBITIEHHS. [loTiM 00epTaHHSAM MIKPOMETPUYHOI'O I'BUHTA JOOUTHUCS
SKHAUKpaUoi YITKOCTI 300pa’KeHHS.

4. Ilpu nepexoni Bi MaJIOro 30UTbIIEHHS JO BEJIUKOTO 00'€KT BCTAHOBUTH CTPOTO
M0 IEHTPY MOJIs 30py 1 JMIIE MICHS I[HOTO 3a JOIMOMOTOI0 PEBOJbBEpa MOMIHATH
o0'ekTHB. B 1pomy BUnaaky npemnapat (00'eKT) 3anuiiaeTbes y (GOKycCl, 10 MOJIETIIye
MOJAJIBIIE HOTO JTOCIIIKEHHS.

5. Ilpm mepexomi Ha imepciiiHUII 00'€KTUB TMICIs TOTO, SK Mpenapar
BCTAHOBJICHUH B ILIEHTPl NOJSA 30pY, 3a JONOMOIOI0 MAaKpOMETPUYHOTO TI'BHHTA
MITHATH 00'€KTHB Ha 2—3 CM BIiJl MPEIMETHOTO CKJa 1 HAHECTH HA Ma30K CKIISHOIO
NAJIMYKOI0 Kparuiio IMepCiiiHOro macia. 3a JOMOMOTrOI0 peBOJIbBEpa BCTAHOBUTU B
poboue  monokeHHs ~ 00'ektrB 90" i, 00epTrarOYM MaKpPOMETPUYHHI TI'BHHT 3a
TOJMHHUKOBOIO CTPUIKOIO, 3aHYpPUTH HOro B IMEpCIHY pIAMHY, YHHUKAlO4H NOpU
IIbOMY JOTHUKY JO TOBEpPXHI MPEAMETHOTO a00 MOKpWUBHOTO ckia. Lleit eram cmin
KOHTPOJIIOBaTH, IUBIIAYMCH HAa 00'eKTUB 300Ky. IlOTiM, AMBISYKMCH B OKYJIAp, 3a
JIOTIOMOTOI0 MAaKpPOMETPUYHOTO TBHUHTA MOBOJII MiAHIMATHA 00'€KTUB JI0 MOSIBU y MOJII
30py KOHTYpiB 300pakeHHsI 00'ekTy a00 3abapiieHOi muisiMu. [Ticis 1bOro 4iTKICTh
300paKeHHSI KOPEKTYBATH 3a JI0MTOMOT00 MIKPOMETPUYHOI'O TBUHTA.
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6. [Ilpum 3Mmi"i mnpemapary abo micas 3aKiHYEHHS MIKPOCKOMIIOBAHHSI TYyOycC
MIKPOCKOIIA MiTHATH, IPEemapat 3HITH 3 TPEIMETHOTO CTOJIHMKA 1, SKIIO JOCTIKCHHS
MPOBOJUIIOCS 3 IMEPCIMHOI0 CHUCTEMOIO, (POHTAIBHY JIIH3Y OO'€KTHUBY pETEIHHO
OYUCTHUTH BiJl Macia, IPOTEPIIN CEPBETKOIO, 3MOUCHOIO Y OCH3HUHI.

BuroToBneni mpemapatd «po3MaBICHA Kpalus» 1 «BUCSYA  KPaILID»
HEepPErISIHyTH  crodaTky 3 o0'ektmBamu 20° a6o 40, a mortiM 3 iMepciiHUM
00'€KTUBOM.

dikcoBaHi 3abapBieH] mpenapatd MIKPOCKOIIIOBATH CIIOYATKy 3 00'€KTHBOM
407, motiMm — 3 o0'extriBoM 80". V mpaBwiIbHO 3a0apBiEHOMY i 100pe MPOMHUTOMY
mpernapari moJje 30py 3IUIIAETHCS CBITIUM 1 YUCTUM, a 3a0apBICHUMH BUSBIISIOTHCS
KJIITKA MIKPOOPTaHi3MiB.

7. Bcil mpornsiHyTi i MIKPOCKOIIOM MpernapaTu 3amantoBatu. [lin koxHUM
MaJIOHKOM BKa3aTH Ha3By OO0'€KTy 1 30UIBIICHHS MIKPOCKOMA, TPHU SKOMY
po3IIIsiIaBcs mpernapar.

IIuTaHHs 1JI9 CAMOKOHTPOJIIO:

Sx1 npaBuna podoTH B MiKpoO10J10T1YH1H 1adopaTopii?

Ha3BiTh OCHOBHI CKJIa/I0B1 010JIOTTYHOTO MIKPOCKOTIA.

3 SIKMX YaCTHUH CKJIAJAEThCA MEXaHIYHA YaCTUHA MIKPOCKOMa?

3 SIKMX YaCTHUH CKJIAJIA€ThCS ONTUYHA YACTUHA MIKpOCKOma?

SIK BU3HAYAETHCS 3arajbHe 30UIbIICHHS MIKpOCKoma?

1o BXOAUTH 1O CKJIaAy OCBITIIOBAJILHOI CUCTEMHU MIKpOCKOIa?

3 SIKOI0 METOIO TOTYIOTh MIPENapaTH KUBUX KIITHH MIKPOOPTaHi3MiB?

3 KOO METOI0 TMpemnapaTr >KUBHUX KIITHH MIKPOOPTaHi3MIiB TOTYEThCS

METOJOM«PO3/IaBJICHA» Kparuis?

9. IlepepaxyiiTe eranu BUTOTOBJICHHS MpEMapaTy KUBUX KIITHH MIKPOOPTaHI3MiB
METOJIOM «PO3J1aBJIEHa» KpaIuisl.

10.3 skor0 MeTor mpenapar >KMBHX KIITHH MIKPOOPTaHi3MiB TOTYETbCSA
METOJIOM«BHUCIYA» Kparuisi?

11.IlepepaxyiiTe = eramu  BUTOTOBJIEHHS  MpenapaTry  JKMBUX  KIITHUH
MIKPOOPTaHi3MiB METOIOM «BUCAYA» KPAILIAL.

12.3  sgxko0  METOW  TPOBOASTH  MPWKUTTEBE  3a0apBiIEHHS  KIITHH
MIKpOOpraHi3miB?

ONOThwWDE

JIABOPATOPHA POBOTA Ne 2

®dikcanis mikpoopranizmib. IIpocre i ckiagne 3a0apBiaenns 3a I'pamom.
KuBuiabHi cepenoBuina. CrepuJizaumis.

Marepiasim i oOsagHaHHsi:  J000BI  KyJbTYpH  MIKpPOOpraHi3MiB
Saccharomyces cerevisiae; Mikpockomnu; 00'€KT-MIKPOMETPH; OKYJISP-MIKPOMETPH;
MPEAMETHI CKEJIbIIS; TOKPUBHI CKEJNbIS; BOJHI pPO3YMHU OapBHUKIB ((PyKcHHY
HEUTPaAJIbHOTO, METHJIEHOBOI'O CHHBOTO, TeHLiaH-(ionery); 96% cnupT; po3uuH
Jlroromns abo Moy; olITOBa KMCJIOTA; OAaKTEOPOJIOTIUHI METI; CHUPTIBKH.
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Bxka3iBkM 10 BUKOHAHHS pO0OTH.
®dikcanisa MiKpooprasi3mis.

[Ticist BUTrOTOBJEHHS TpemapaTy MPUCTYMalTh A0 Horo Qikcarii. dDikcais
npenapaTy Ma€ Ha MeTi:

1. BOuTtH MikpoopraHizmu;

2. 3a0e3MmeynTH 1X Kpaluii KOHTAKT 31 CKJIOM 1 TUM caMUM 30eperTu mpemnapaT
B1Jl 3MHUBaHHS;

3. 3poOuTn Ma30K OLIbII CHOPUSITIUBUM 10 ¢GapOyBaHHS, OCKIUIBKA MEpTBa
npoToriasmMa  kpamie  (GapOyeTbes, HDK kuBa. Haluacrime mus  ¢ikcarii
BUKOPHCTOBYETbCS BUCOKA TEMIEparypa. 3 LIE€H0 METOK 3aXOIUIIOIOTh Ipenapar
BEJIMKUM 1 BKa31BHUM HabIsIMU 1 3—4 pa3u IMPOBOJSATH Yepe3 MOIyM's CIUPTIBKH.
Cryninp HarpiBaHHS BU3HAYA€THCS MUISTXOM JOTHUKY MPEAMETHOTO CKJIa JI0 IIKIPH.
SIKII0 32 KOHTAaKTy CKJIa 3 PYKOIO BiTYYBA€THCS JIETKUN OIIK, MpEnapaT BBaKAETHCS
3adikcoBaHnM. Xoua el npuiioM ¢ikcamii 1 HaOyB MIMPOKOTO MOUIMPEHHS B
MIKpoOioNOTiuHMX  Jaboparopifix, MpoTe CHig mam'sTaTd, IO BIH HE
BUKOPUCTOBYETHCSI y BUIAJKAX, KOJIM JAOCIIJHUK BHUBYAE OyIoBY OakTepiitHOi
KJIITUHHU.

[Ipn BUBYEHHI CTPYKTypH OakTepiiHOI KIITMHM  CIiI  KOPUCTYBaTHCS
xiMiyHUMU 3acobamu (ikcarrii. HaiOupn nomupeHuMy XiMidHUMHA (PikcaTopamu €
HACTYTIHI:

EtunoBuii cnuprt.3a3Buyail  BUKOPUCTOBYEThCS MinHUN (95%) po3uun
CIUPTY, OCKUIBKM BIH JyK€ MIBUIKO BOMBae KITHHH Oaktepid. B okpemmx
BUITA/KAX KOPHCTYIOThCS TAKOX  aOCONIOTHUM CrmpToM. Moro roTyiots 3 95%
COMPTY HUIAXOM OOE3BOJHEHHS OCTaHHBOIO IOMHO TMPOXKAPEHUM  MiJTHUM
Kynopocom. [IpoxaproBanHs 1i€i coli TPOBOAUTHCA B TUM abo y ¢apdopoBiit
yamii 70 noBHoro nooiumuHA ii. Ha 1 1 cnupTy 3a3BU4ail BUKOPUCTOBYIOTH OJIM3bKO
150 r 6e3BOHOTO MIJHOTO KYyHmOpoCy. 3HEBOJHEHUI CIUPT 3aBXKIU 30€pIracThcs B
CKJISIHINA OaHIll 3 MPHUILTI(POBAHOIO MPOOKOIO 1 3 HEBEIMKOI KUIBKICTIO MPOXKAPEHOTO
Kynopocy Ha JiHi. 3a ¢ikcarllii npenapatr o0JMBaIOTh AEKIIbKOMAa KpaIlIsIMUA CIUPTY,
BUTPUMYIOTh JEKUIbKA XBHJIMH 1 TOTIM 3JIMBAIOTh CIUPT.

Cymimn piBHMX 00'emiB eTmiaoBoro cnupty i edipy. [Ipu dikcarii miero
CYMIIIIITIIO TpenapaT oOOJIMBAIOTh JEKUIbKOMA KparwlsiM{d CyMimIl 1 JaroTh iM
BUITAPYBATHUCH.

AnetoH. [Ipu dikcarlii aneToHOM mpenapar TPUMAlOTh JEKiIbKa XBHIMH (10
5 XBUJIMH) MOKPUTHUM MIITHUM PO3YHUHOM ITi€] pEUOBUHHU.

®opmaJin. @Dikcallito I[i€0 PEUYOBUHOI BEAYTh, MNPHUKPIIUTIOIOYU MOKDI
MOKPUBHI CTEKJa M0 Kpuiiku Jamku [lerpi maskom nonm3y. [lpu qomaBaHHi B 1110
yamky ¢opMaliny 1 c1abkomy MiirpiBaHH1 ii BUXOAUTUMYTH apu GpopMainy, sKi i
npoBenyTh iKcalio Ma3KiB.

OcmieBa kucaora. [[ns dikcamii 3actocoBytoth 1-2%  po3uumH ocMi€BOi
KUCJIOTH. LI pedyoBrHA BOJIOIE€ 3ATHICTIO JOCUTh INMBUAKO (DIKCYBAaTH KIIITUHH
OakTepiii, HE BIUIMBaIOYM Ha iX OymoBYy. ToMy OCMi€BY KHCIOTY JTOCHUTH 4YacTO
BUKOPHUCTOBYIOTh Y MIKpOOi0JIOT14HIN mpakTulil. TexHika podoTu 3 1uM (ikcaTopom
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3BOJUTHCS /10 HACTYNHUX omepauii: y yamky IleTpi momimjaroTb TOAMHHE CKIIO 3
HEBEJIHMKOIO KUTBKICTIO CKIsIHOI Batu. [la BaTy HanmuBaroTh A€SIKy KiabKicTh 1-2%
PO3UMHY OCMI€BOT KHCIIOTH, 3BEepXYy Ha T'OJAMHHUKOBE CKJIO HAKJIAJAalOTh MPEIMETHE
CKJIO 3 BOJIOTUM Ma3KOM 1 micisl 1boro vamky lleTpi 3akpuBaroTh KpHIkor. Yepes
1-2 xBunaMHM TpemapaT BUKiMalOTh 3 yamku [letpi 1 Bucymyioth. [leski aBTOpH
PEKOMEHIyIOTh ~ MicliA Takoi (ikcarii o0podbutu npenapat npotsarom 5—10 XBuauH
CJIaOKKUM PO3UYMHOM MEPEKUCY BOIHIO 1 10Ope MPOMUTH.

Cymimi ¢ikcyrouux peyoBuH. Li cymimn 0coOaMBO MIMPOKO 3aCTOCOBYIOTHCS
B MIKpOOIOJIOTIYHIM MPaKTHUIll TPU MUTOJOTIYHUX ITOCTKEHHAX. Takux cyminri
IPOIOHYEThCS AyXe Oararo, aje KOKHa 3 HUX Ja€ OakaHl pe3yslbTaTd TUIBKH B
OKpeMHUX BuUINaAKax. ToMy, 3aJ€XHO BIJl IOCTABJIEHUX JIOCIIIJHUKOM 3aBJIaHb,
JIOBOJIUTHCSI KOPUCTYBATUCS TO OJHIEIO, TO 1HIIOK CYMIIIIIIO (IKCYIOUUX PEYOBUH.
Haituacriime BUKOPUCTOBYETHCSI HACTYNHA CYMIIIL:

3% pO34MH JBOXPOMOKHUCIIOTO KaJlito — 7 M

1% po34nH XpOMOBOI KUCIOTH — 7 MJI

2% pO34MH OCMI€BOT KUCIOTH — 4 MJI

g cymim BBaxkaeTbca A0OpUM (IKCATOPOM MpU PI3HUX LUTOJIOTTYHUX
OCITIIKEHHAX.

IIpocre i ckiagne 3a0apBiaeHHs 3a ['pamom.

IIpocTe 3a0apBJIeHHS KJIITHH MiKPOOPTraHi3MiB.

1. 3a momoMorow CTepuiIbHOI MpenapyBaibHOI meTii ado minetku Ilactepa
HAHECTH Ha 3HEKUPEHE MPEIMETHE CKJIO KparuTto O0aKkTepialibHOI cycrneH3ii. Martepian
13 MIUIbHUX KUBUJIBHUX CEPENIOBUII Y3ATH MPENapyBaTbHOIO METICI0 1 BHECTU HOTO
JI0 Kparui CTepUJIbHOT BOJOIPOBIAHOI BOJM, 3a3JaJIeTib HAaHECEHY Ha TNpEIMETHE
ckJ10. MikpoOHUIi MaTepiai piBHOMIPHO TOHKHM IIapoM po3TepTu Ha tuioni 1,5-2,0
M,

2. Bucymmty BUTOTOBIIEHNI Ma30K 3a KIMHATHOI TeMITepaTypH.

3. [licns BucymryBaHHs Ma3KiB 3adikcyBaTH iX Ha MONXyM’I CIOHUPTIBKH.
Tpumarouu CKJIO Ma3KOM Bropy, TpUYl MPOHECTH MOro 4yepe3 MoJaym'ss CIIUPTIBKH.
[I{o6 yHUKHYTH MeperpiBy MIKpOOPraHi3MiB, 4yac MPsMOI Aii MOJIyM'ss HE MOBHUHEH
nepesuiyBaTu 3—4 c.

4. Ilpenmapat po3MICTUTH Ma3KOM Bropy Ha MICTOK 3 JIBOX MapajielibHUX
CKJISTHUX TAJIMYOK, CIIOJIYYCHUX TYMOBUMHU TPYOKaMH 1 110 3HAXOMSTHCS HA CTIHKAX
KIOBETH 200 KpucTalizaropa.

5. [limeTkor0 HaHECTH HAa Ma30K 2—3 Kparulli BOJHOTO PO3YMHY (PYKCHHY Tak,
o0 ¢apba mokpusna Bech Ma3ok. dapOyBaT mpoTsirom 2—3 XB.

6. JlerkuM TOTOKOM BOJM 3MUTH 3 Tpenapary ¢apOHuK. 3MuUBaTH [0
0e30apBHOI BOJIH.

7. [IpenapaT BHCYIIUTH HA TOBITPI a00 JIETKO MPOMOKHYTU (ITBTPYBAILHUM
narepoM. Kpai ckima 1 TWibHY CTOpOHY J00pe TpPOTEPTH CEPBETKOK abo
(GIBTPYBAIBHUM MANepoM.

8. dikcoBanuit Ta 3a0apBlieHM TpenapaT KJIITHH  MIKpOOpPraHi3MiB
PO3TJSIHYTH TIPU MajoMy 1 BEJIMKOMY 301JIbIIEHHI MIKPOCKOIIAa, 3aMajlioBaTH 1
M IITUCATH.
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Y MikpoOiosioriuHil TpakTUIll Tpu 3a0apBiieHI (PIKCOBAHUX IIpenaparTiB
MIKpOOPTaHi3MiB KOPUCTYIOTHCS SIK OCHOBHUMHU, TaK 1 KUCIIMMU OApBHUKAMH.

3 ocHOBHMX OapBHHUKIB (SI€pHUX) HaiuacTiIIe 3aCTOCOBYIOTHCS HEUTpPaJb-
pot, cadpanin, pykcun (uepBoHi ¢apOu), TeHIlaH-BIOJET, Aalis, METUJI-BIOJET,
Kpuctan-sioner ((pionerosi ¢apOu), MeTuineHoBa cuHb (cuHs (apba), mamaxiToBa
3eJIeHb, SHYCTPIOH (3eseHi (papOu) 1 Be3yBiH, XpU30iAUH (KOpuuHEB1 (hapon).

3 kucaux ¢apd (mpoTolIa3MaTUYHUX) HIUPOKO 3aCTOCOBYIOTHCS KHUCIUU
bykcuH, €03uH, epuTpo3uH (4epBOHI (PapOu), KOHTO, MIKPHUHOBA KHUCIOTa (3KOBTI
bap6u) Hirpo3un (uopHa ¢ap6a). Kopucryrouncr KomOiHAII€l0 KOHTPACTHHUX
KOJIbOPIB KUCJIMX Ta OCHOBHUX OapBHUKIB, MOKHA MPOBECTH MEBHY AUDEpPEHINAIliIO
CTPYKTYPHHMX YaCTUH KJIITUHU (s7Ipa, IPOTOILIA3MH 1 T.]1.).

Hajii0lib1 B:KUBaHi y MiKpOOIoJIOTTYHIA NPpaAKTHL 0AapBHUKH.

1. MeTtusienoBa cuHbka. Hacuuenuit BogHuit po3unH MicTuTh 2 T hapOu Ha
100 min Boau. CnMpTOBO-BOJIHI PO3YMHM ISl PI3HUX IIJIEH TOTYIOTHCS 3 PI3HOIO
MILHICTIO (I MJI HACMYEHOTO CIUPTHOTO po3uuHy Ha 10 mMa Boau, Ha 100 M 1 T. A.).
®apOye B c1abKO CUHIN KOJIP.

2. ®ykcuH. YepBona (apba, 1m0 XapaKTEPU3yETHCS BHUCOKOIO MIIHICTIO.
BuxopucroBytotbess BoaHl po3unHu Bifg 1:10 go 1:100. CniupToBO-BOJHI PO3UHHU
roryroteca 3 10 mu HacuyeHoro cmuptHOro po3unHy B 100 mu Bomm. Yacto
Y>)KHBAETHCS TaKOK KapOonoBuil pykcun L{uns, sikuil roryeTses 3 10 M1 Hacu4eHoro
cnuptHOro po3unHy ¢ykcuny B 100 min 5% xapOonoBoi kucioTu. Croyatky a0
CHMPTOBOTO PO3YMHY (PYKCHUHY noaaroTh 5,0 r© kapOoJIoBOi KHUCIOTH, a MOTIM
notpoxu npoiuBaroTh 100 ma Bomu. Ilicas 24-romuHHOrO HactoroBaHHS (apOy
GIIBTPYIOTH 1 30€piratoTh y CKISHIN 3 TPUTEpTOI0 TpoOkoro. JlocuTh dvacto ii
pO30aBJISAIOTH BOJIOIO B 5 pasiB.

3. MeTna-BioJsier (miokranin). Heouumenuii mpenapar 1psoro OapBHHKA
Ha3UBAETHCS TeHITIaH-BIOJIET. [le#ti OapBHHK YacTO 3aCTOCOBYETHCS TIPH
MIKpOO10JIOTTYHUX JOCIIKEHHAX. [ 0Ty€eThCA Tak caMo, sIK 1 METHJIEHOBA CHUHbKa a00
¢ykcuH (BonHI 1 cnivpTHI po3unHu 1:10 a6o 1:100). MeTtun-Bioner y koMOiHauli 3
HomoM Jae 3a0apBi€HHS, L0 MINHO YTPUMYEThCS ACSIKMUMH OakTepisiMu 1
3aCTOCOBYETHCS JJIsl CIIELIaJIbHOTO 3a0apBiieHHs OakTepiil 3a ['pamom.

4. EpuTpo3uH. 3a KUIbKICHOTO 00Ky OakTepiid y IpyHTI METOJAOM IPSIMOTrO
NIIpaxyHKy Mpenaparv 3a0apBiIOIOThCS KapOOJIOBUM €pUTPO3UHOM. Po3uuH i€l
dbapbu ayxke TOBLILHO 3a0apBIIOE  KIITUHU OakTepii, B JaHOMY BHUIIAJKy BIH
3pyYHUIN TOMY II0 HUM MOTraHo (HapOyIOThCs IPYHTOBI YaCTUHKH. J[J1s1 mpUroTyBaHHS
KapOOJIOBOTrO EpUTPO3UHY KOPUCTYIOTHCS HACTYITHUMH PEYOBUHAMMU:

JuctunpoBana Boga — 100 mi

Kap6onosa kucnora (gpenon) — 5 r

Eputpo3un — 1,51

[Ticns po3unHeHHs KapOOJOBOI KHCIOTH 1 EPUTPO3WHY PIAWHI 1alOTh
BIJICTOSITUCSA 1 TICAS IBOTO KOPHUCTYIOThCS HEK [UIsi 3a0apBiIeHHS INpernapariB
OakTepiii 3 IPYHTOBOI OOBTAHKH.

[Ipy BUBYEHHI BHYTPIIIHHOTO BMICTY MIKPOOHOI KIITHUHH JYyK€ 4YacTo
KOPUCTYIOThCS OapBHHUKaMHU CHELIaJIbHOIO CKJIAay, 110 JAaiTh audepeHiiioBaHe
3a0apBJICHHS] PI3HUX 4YaCTUH Iula3MH. 3 1ux (apO HaANOIIBII CIOXUBAHUMHU €
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HACTYIIHI.

5. 'ematoxkcnin (a5 3a0apBieHHs saepHOi pedoBuHu). L{to ¢papOy roryrotsh
TaKUM YUHOM: 2 T T€MaTOKCHIIIHY PO3UMHSAIOTH B 12 MJ aOCOJIOTHOTO CHHUPTY 1
3MIITYIOTh po34urH 3 200 MJI KOHLIEHTPOBAHOTO PO3YMHY 3alli30-aMiadyHUX KBACIIB.
Cywmim BUTpUMYIOTh Ha MOBITpi 3—4 nobu. Ilicns dineTpanii no Hei gogarots S0 r
riinepuHy 1 50 r METUIIOBOTO CHHUPTY 1 BUTPUMYIOTh CYMIIIl 10 YTBOPEHHS TEMHOTO
3a0apBieHHS, a TMOTIM 3HOB (IIBTPYIOTh 1 PO30aBISIIOTH BOJOIO MO TOTpedi. 3a
HEOOX1THOCTI OTpUMATH IIBHJKE 3a0apBJICHHS CIiJI 3aCTOCOBYBATH MIIHI PO3YUHU
OapBuuka. [Ipu cuiapHOMY po30aBiieHHI BOHa 3adapOOBye MOBUIBHIIIMM (1HOII
IIJTAMH JTHSIMH ).

6. Cynan I1IL. 3acTocoByeThCs U1t 3a0apBieHHs Kparenb xkupy. Llei 0apBHUK
rorytotb nuisixom posumHeHHs 0,1 © cyman III B 200 M 90% cnupty abo
KOHIIEHTPOBAHOI MOJIOYHOT KUCIIOTH.

Ckiaaane 3a0apsBieHHsl (PIKCOBAHMX IpenapariB MiKpOOpraHimis 3a
I'pamom.

Jlnst po3nizHaBaHHS OakTepiil BETUMKY KOPUCTh MPUHOCUTH 3a0apBJICHHS iX 3a
['paMOM, OCKUIBKM Ppi3HI BHJIM OakTepiii HEOJHAKOBO BIJHOCATHCA 1O ULBOTO
3a0apBieHHsA. CyTh IIbOTO NPUIOMY 3BOJUTHCS 1O HACTYITHUX ONEpariil:

1. Bucymenuii 1 ¢ikcoBaHuid mpemnapar OakTepiil BHpoaoBk 1-2 XBuUIUH
3a0apBIIOI0TH CYMINIIIII0 HACUYEHOTO PO3YMHY TeHiian-Bionety (I M) B aHUIIHOBIM
BoAi (100 mu).

2. llpemapaT mpoMHBAaIOTh BOJOK 1 OOPOONSAIOTH MPOTATOM 1-2 XBHIMH
pO34YMHOM oAy B HoaucTomy Kanii (1 r #iony +2 r oauctoro kanito B 300 M Bosn).

3. Ilpemapat nmpomMuBaroTh BOJOI0 Ta 00po0Isa0Th 95% criuptom Bix 0,5 mo 1
XBWIMHHU; 4ac 3HEOApBJICHHS Ma€ BEJIUKE 3HAYCHHS, TOMY 3a LI€I0 OMNEepali€ro
HEOOX1THO PETEbHO CTEKHUTH.

4. TlpoMuBiIHM Ipenapar BOJOO, J0JATKOBO 3a0apBIIIOIOTh HOTO (DYKCHUHOM.

5. 3abapsieHHil penapar KJIITUH MIKPOOPTaHI3MIB PO3TJISIHYTH MPU MaJIOMy
1 BEJIMKOMY 30UIbIIIEHHI MIKPOCKOMA, 3aMaJIFOBATH 1 ITIIMUCATH.

Bci Gakrepii, mo ¢apOyroTbcsd TI'paMmO3UTHUBHO, YTBOPIOIOTH HEPO3UYHMHHE
3'enHa”Hsl ¢apOu 3 H0JOM 1 HE 3HEOAPBIIOIOTHCS CHOUPTOM. Y HHUX 3alUIIAETHCS
TeMHO-(10sieToBe 3a0apBiieHHs. Y OakTepii, 1o GpapOyroThes 3a ['paMoM HeraTUBHO,
3'eqHaHHs (papOu 3 MOAOM PO3UMHSAETHCSA B CIHUPTY, 1 BOHU MAaTUMYTh TIJIbKU KOJIp
nonatkoBoi (apou (dbykcuny). Ilim MIKpOCKOIOM BOHM MaTUMYTh YEpPBOHE a0o0
KopuuHeBe 3abapiieHHs. O0'ekTom 1715 3a0apBiieHHs 32 [ paMoM Moske OyTH TUTIBKa
ONTOBUX OakTepii 3 APDKIKAMU Ha TOBEPXHI KHUCIOTO MuBa abo caabKoro
BUHOTPATHOTO BHWHA. JIpDKMKi OymyTh 3abapBiieHl B TEeMHO (DiOJIETOBHM KOJIp
(mo3uTtuBHE 3a0apBiicHHS 3a ['pamMoM), a onToBOKMCII OakTepii — B YEPBOHUU
(meratuBHE 3a0apBiieHHs 3a ['pamom). 3a mpaBWIBHICTIO omepailliid npu (hapOyBaHHI
OaxTepiit 3a ['paMoM 3pydHO CTEKHUTH TaKUM YMHOM: HA TIPEIMETHE CKJIO HAHOCATH
PAIOM Ma30K OaKTepii, 110 MO3UTUBHO 3a0apBIOIOTECA 3a ['paMoM, Ma30k OakTepii,
0 HEraTuBHO 3a0apBIIOIOTHCS 3a ['pamMoM Ta Ma30K  AOCHIIKYBaHHX
MIKpoopraHi3miB. Skio Bci omepaiiii Oyau ImpoBejeH! MPaBWIbHO, TO KOHTPOJbHI
Ma3zaHHS Ma3Ku OyJlyTh MaTH BIJTMIOBIIHE TM 3a0apBJICHHS.
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3 rpyHTOBHX OakTepiil MO3UTUBHO 3a0apBIOIOTHCS 3a ['pamMoM BCl KOKH,
Maibke Bci aepoOHi crmopoHocHi mamwuku (Bac. subtilis, Bac. mesentericus, Bac.
mycoides i iH.), neski 6e3crmopoBi nanuyKy (HanmpukiIa, GIOOpPHUCHioYl OakTepii),
a TakoX akTHHOMIiIeTH, Apixmki, Oidium lactis ta ixmn. 3 6akTepii, MO HEraTHBHO
3abapBimoroThcs 3a ['pamom, mMoxkHa Bkazatm Bact. coli, Bact. aerogenes, Proteus
vulgaris, Bact. pyocyaneum, pizui Buau Spirillum ta inmi.

3a0apBJieHHA CIIOP MiKPOOPIraHi3MiB CKJIAAHUM JiarHOCTUYHUM METO/I0OM.

Cnopy y cBOeMy TiJli TpH HACTaHHI HECHPHUSATIMBUX YMOB 3/1aTHI CTBOPUTHU
NaJUYKOBUIHI ~ MIKPOOpPraHi3Mu  poay  Oamui, a TakoX  MacsSHOKHCII
MIKpPOOpPTaHi3MH.

3a0apBiieHHsI CIOP MACISHOKHUCIUX MIKPOOPTaHi3MiB IPYHTYETbCS Ha TOMY,
0 00O0JIOHKA CIOPU € YK€ IIUIBHOI0 1 BaXXKOIMPOHUKHOIO JJISl PI3HUX PEUYOBHH,
30KpeMa 1 JJig OapBHUKIB. Y 3B'SI3KY 3 IIUM CIIOpa AYXKeE JIOBrO 1 BaXKKO (apOyeThes,
ajie TaKOX MPOTITOM JOCUTh TPUBAJIOTO Yacy 30epirae HaOyTHl KOip.

[{urommasMa KIITHH MIKPOOPraHi3MiB Yy TIOPIBHSHHI 3 CIOPOIO JIETKO
(dapOyeThCs 1 TAKOXK IIBUAKO 3HEOAPBIIOETHCS. 3aBISKU I[bOMY IpPH MPOBEACHHI
(dbapOyBaHHS MACISHOKUCIUX MIKPOOPraHi3MiB IUTOIUIa3Ma 1 crmopa HaOyBarOTh
PI3HHUX KOJBbOPIB.

Cytb dapOyBaHHS CIOpP MACISHOKUCIUX MIKPOOPTraHi3MiB  CKJIQHUM
J1arHOCTUYHUM METOJIOM 3BOJIUTHCS J10 HACTYITHUX OTIePAlliif:

1. Bucymenuit 1 3adikcoBaHUl Mpenapar MacISHOKHCIMX MIKPOOPraHi3MiB
npotsrom 10—15 xB. ¢apOyroTh po3unHoM OapBHUKa (ykcuH udepBoHui. [loTim
npenapar MpoMHUBAIOTh BOJIOIO.

2. Ha npenapat Ha 3—5 XB. HAHOCATbH KIJIbKa Kpareyib KOHIIEHTPOBAHO1 OI[TOBO1
KHUCIIOTH (7151 TOM'sIKIIIEHHST 000JI0HKU criopu). Kuciaoty 3MuBaroTh BOJI010.

3. Ha mpenapar Ha 3-5 XB. HaHOCATH PO3UYMH OApBHUKA METHIIOBUN CHHIN.
[Totim mpenapaTt NpOMHUBAIOTH BOJOIO.

4. 3abapBieHuil  mpemapar  KJIITAH  MAaCISHOKUCIUX  MIKpOOpPTraHi3MiB
PO3MJISTHYTH TPU MaJOMYy 1 BEJIMKOMY 30UIbIIEHHI MIKPOCKOIA, 3aMajioBaTH 1
MIMUCATH.

KuBUiIBbHI cepeoBHINA | METOAM cTepUIIi3amil.

KMBWIBHMMH cepe0OBHMINAMM B MIKp0O10JI0T1i Ha3UBAIOTh CEPEIOBHUILIA, 1110
MICTATh PI3HI CIOJYKH CKJIAJHOTO ab0 MPOCTOTO CKJIany, SKi 3aCTOCOBYIOTBHCS IS
pPO3MHOXXEHHSI OakTepiii abo0 IHIIMX MIKpPOOpPraHi3amMiB y jabopaTopHUX 1
MPOMHUCIIOBUX YMOBAX.

Bynp-sike KUBUIBHE CEpPEOBUINE Ma€ BIAMOBIIATH HACTYIHUM BHUMOTaM:
MICTUTHA BCl HEOOXiTHI UIsI PO3MHOXEHHS TMEBHUX MIKPOOPTaHI3MIB PEUOBHHU B
JIETKO JIOCTYMHIM  QopMi, MaTh ONTUMAIbHY BOJIOTICTh, B'S3KICTh, pH, OyTH
130TOHIYHHM 1 TI0 MOKJIMBOCT1 TIPO30PHM.

Psn >KMBUJIBHMX CEepeloBUI] TOTYIOTh O€3MOCEPEeIHb0 B MIKPOOIOJOTIUHUX
Ja00paTopisax 13 MPOAYKTIB TBAPUHHOTO a00 POCIMHHOTO TMOXOJKEHHS (SIOBUYE
M'sICO, MOJIOKO, SIWILISI, CHpOBaTKa KpOBi, APIKIKI, Ka3eiH) a00 31 MTYYHO OTPUMAHUX
13 [UX TMPOAYKTIB PEYOBUH (MENTOH, NENTU-aMiHO-TICOTH, APDKIKOBUM 1
KYKYPYII35THUN €KCTPAKTH).
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Benuke 3HaueHHS Ma€ HasiBHICTh Y KUBWJIBHOMY CE€pEIOBHUILI (PaKTOPiB POCTY,
K1 BIAICPAaIOTh POJIb KaTali3aTOPiB META0ONITUYHHUX MPOIIECIB, TOJOBHHUM YHUHOM
BiTaMiHIB rpynu B, HIKOTMHOBOI KUCJIOTH Ta 1H.

3a KOHCUCTEHITIEIO JKUBWIbHI CEPEIOBUIIA MOXKYTh OyTH TBEPAUMM, PiIKUMH
i HamiBpigKUMHU.

TBepai cepenoBuia TOTYIOTh NUISIXOM JOJIaBaHHS O PIAKOTO CEpelOBHUIIA
1,5-2% arapy, namniBpinaki — 0,3-0,7% arapy, sikuii siBJisie COO0I0 MPOIAYKT MEPEPOOKHU
0COOJIMBOTO BHUIYy MOPCHKHUX BOJOPOCTEH 1 B 3aCTUTIIOMY CTaHI HAJa€ CEPEIOBHIILY
HIUTBHOCTI. Arap TuiaBuThes pu Temmeparypi 80-86°C 1 3acturae 3a Temmneparypu
onu3bko 40°C.

VYV nedakux BUMNaAKax JUIsl OJEpPXKAHHS IIUIBHUX >KUBWIBHUX CEPEIOBHUIIL
BUKOPUCTOBYIOTh >kenaTuH (10-15%). Taki mpupomHi cepeoBHINa, SIK 3rOpHYyTa
CUpOBaTKa KpOBI, 3TOPHYTUH S€YHHM OLIOK, cami MO €001 € UIUIbHUMH. Y
OaKTepilONIOTIUHIA MPAKTUI[l HAWYacTIlle BUKOPUCTOBYIOTh CyX1 KUBUJIBHI
CepelioBUIIA SIKI BUTOTOBJISIIOTHCS B MPOMHUCIOBUX MacmiTabax — TPUNTHYHI
TIApoNi3aTh JACIIEBUX HEXapuyoOBUX MPOAYKTIB (pUOHI BIOXOIU, MSICOKOCTHE
OOpOIIIHO, TEXHIYHUWA Ka3zeiH) 1 >KUBWIbHUK arap. Cyxl cepeJoBHUIIa MOXKYTh
30epiraTvcsi MpOTIArOM TPHUBAJIOr0 4acy, 3py4YHl IpHU TPAHCIOPTYBAHHI W MaroTh
BIJIHOCHO CTaHJIAPTHUM CKJIa].

3a [UIbOBUM NPU3HAYCHHSM >KMBUJIBHI CEpPENIOBUINA JIISATh HAa OCHOBHI,
eJICKTUBHI U 1M epeHuiiHO-1iarHOCTHYHI.

OCHOBHMMM Ha3MBAIOTHhCSI CEPENIOBUINA, [0 BUKOPUCTOBYIOTHCA  JUJIS
KyJIbTUBYBaHHS OaraThoX OakTepiid, 1€ TPUNTHYHI TiIpOJi3aTH PUOHUX TPOIYKTIB
a0o kaseiny. Taki cepemoBHIlla € OCHOBOIO JIJIi BUTOTOBJICHHSI OUIBII CKJIaJHUX:
IIyKPOBHX, KPOB'SHUX, CHPOBATOK, IO 3aJ0BOJIBHSIOTH MOTPEOH >KUBJICHHS OUIBII
BUMOTJIMBUX IIaTOTEHHUX OakTepid. Y SKOCTI OCHOBHHX 1HOJII BHUKOPHCTOBYIOTH
CHHTETUYHI >XUBWJIbHI CEPEIOBUINA, BUTOTOBJIEHI 3 HABAKOK NMEBHUX MiHEPAIbHUX
COJIEH, 10 SIKMX JOJAal0Th aMIHOKUCIIOTH, BITaMiHU, TJIFOKO3Y. Jl0 HUX TakoXX MO>KHA
J0JaBaTh MENTOH, KYKYPYI3SHUM a00 JpiKIKOBUM EKCTPAKT 1 1HII >KUBUJIbHI
pedoBuHU. CHHTETHYHI CEpeJOBHINA HaWyacTilllie 3aCTOCOBYIOTh y HAyKOBO-
JOCHTIAHINA TMPaKTUIll, a CUHTETUYHI CEpeJOBHUINA 31 3raJJaHUMH EKCTpaKTaMH B Yy
MIKpOO10JIOTI4YHIM TTPOMUCIOBOCTI MPH OAEPKAaHHI AHTHOIOTUKIB, BAKIUH 1 THIIMX
npenaparis.

BuroroBJ/jieHHS ;)KHBUJIBLHUX CePeI0BHIL

OcHoBHi cepenoBuma. IlacTy TpUOTHUYHOrO TigpPONI3aTy PO3UUHAIOTH Y
NMEeBHOMY 00'éMi JWCTWJIBOBAHOI BOJM, BCTAaHOBIIOIOTH pH, po3nuBawTh Yy
BIJIMOBITHUN TOCYJ, 3aKpUBAIOTh BAaTHO-MapJIeBUMH MPOOKAMH W CTEPUIII3YIOTh B
aBTOKJIaB1. [10poOIIOK KUBUIILHOTO arapy BHOCSTh y TIEBHUH 00'eM BOJIU M KUIT'ATATH
npotsroMm 10—-15 xB, micist 4oro po3nuBaroTh y 4damku [letpi abo mpoOipku. s
TOTYBaHHS CKOIIIEHOTO KUBHJIBHOTO arapy MpoOipKH 3 PO3TUTUM arapoM 3aJIUIIAI0Th
3aCTUraTy B MMOXUJIOMY IOJIOKEHHI Ha CTOJIL.

Kpos'sni Ta cupoBaTKOBIi cepenoBuia. /[0 po3niaBIeHOro i 0X0JOIKEHOTO
10 45-50°C >XMBUIBHOTO arapy CTepuiibHO 107a0Th 5-—10% nedudpuHOoBaHOI KPOBI
a00 B Takii ke KIJIbKOCT1 CUPOBATKY KpPOBI
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CepenoBuma 3 ByriaeBoaaMu. [{o sxuBmibHOrO arapy abo OyibiOHY A0Jal0Th
0,5-1% rnroko3u abo iHmoro ByriaeBoxy. Crepumizailifo poOsSTh TEKY4YOI MapOr0
a60 maporo mijg Tuckom 0,5 aTMm.

EnexTuBHi :xuBmwibHi cepenoBuma. [lenronna soga 1%, pH 8,0. EnextuBHa
JUISL XOJIEPHOTO BIOpiOHA, SIKMI PO3ZMHOXKYETBCS Iy’K€ MIBHAKO, BUMIEPEIKAIOUH PICT
1HIMX MikpoOiB. Jly)kHa peakiiis cepeloBHUIa HE MEPEHIKOKAE POCTY XOJEPHUX
BIOPIOHIB, ajie TAIbMYy€E PICT 1HIIUX MIKPOOPTaHi3MiB.

Jly:kunuii arap. [l{ineHe cepenoBuine: KuBWIbHUN arap, pH 7,8, enektuBHU
JIJIs1 XOJIEPHOTO BiOpioHA.

CepenoBumie Jleddaepa. Cymim 1 4. KIHCbKOI CUPOBATKHU i1 3 4. I[yKPOBOTO
OyJIbHOHY, 3aCTUIJIOTO B MPOOIpKax, eJeKTUBHA A AUPTEPIMHUX MATHYOK.
[IBuakuit pict 1uux MikpoopranizamiB (4-6 Tr07) 3a0e3nedye eJIeKTUBHICTD
CepeOBHILIA.

CepenoBume MioJsuiepa. EnextuBrae s tudonaparudo3Hux OakTepi, sKi
MEHII YyTJIMBI y MOPIBHAHHI 3 KUIIKOBOIO MAaJUYKOI0, 10 TETPATHOHATY HATPIIO (L€
3'€THaHHS YTBOPIOETHCA B )KMBWJIBHOMY OyJIbHOHI, KyAH JOJal0Th po34unH JIroromus u
CIPYHCTOrO HATPiN).

KoBTkoBo-conboBuii arap (AKCA). Mictuth NiABMIIEH]I KOHLEHTpALii
xynopuay HaTpito (8—10%), K1 HE IEPEIIKOKAIOTh PO3MHOKEHHIO CTA()UIOKOKIB, 110
CTBOPIOE €JIEKTUBHICTh [OTO CEPEIOBHILA JJI JAHUX MIKPOOPIaHi3MiB.

JAndepenuiiino-1iarHOCTUYHI cepeI0BHUIIIA.

CepenoBuma I'icca. [fo 1% mnentonnoi Boau poxaaroTh 0,5% mneBHOro
BYTJIEBOY (TJFOKO03a, TAKTO3a, MAIbTO3a, MAHIT 1 1H.) 1 iIHAUKATOp AHApene (KUCIui
dbykcun B 1 H. po3umni NaOH); poszmuBatoTe 1mo mpoOipkax, y sKi MOMIIIAIOTh
MOIJIAaBOK (TpyOKa JOBXXKHMHOKO OJM3BKO 3 CM, OAMH KiHEIb SIKOi 3alasHuil) IS
BJIOBJIFOBAHHSI Ta30MOJIIOHUX TPOJIYKTIB, IO YTBOPIOIOTHCS TMPU PO3KIaJIaHHI
ByTJIeBOI1B. CTepuiiizallito MpoBOASTh TEKYUOO Maporo ado maporo mij TuckoM B 0,5
aTM; TIOTJIABOK TP I[OMY 3alOBHIOETHCS KUBWIBHUM. cepenoBuineM CepeaoBHiie
npu pH 7,2-7,4 Oe3bapBue. Ilpu po3knagaHHl BYIJIEBOJIB HaOyBae YEpBOHOIO
KoJIbopy. [IpoMHUCIOBICTh BUIYCKAa€ y BUIJISAAI MOPOIIKY HAMIBPIIKI CEpeAOBUINA 3
ByriieBogamMu U iHaukatopom BP. Inguxkarop BP npu HeltpanbHil peaxuii
cepenoBuia 0e30apBHUIN, Y KUCIIOMY CEPEJIOBHUIII BIH Ma€ CUHINA KOJIIp, Y JTY>KHOMY
— 4epBOHMIA. ['a3, 10 yTBOPIOETHCS, PO3PHUBAE CTOBITUMK HAIIBPIIKOTO arapy.

CepenoBumie Engo. Bunyckaerbes y BUTIISA1 MOPOLIKY, KU CKIaJa€THCS 3
BUCYILIEHOTO >KMBUJIBHOTO arapy 3 1% mnakTto3un W 1HIMKATOPY — OCHOBHOTO
dbykcuHy, 3HeOapBiieHOTO CyiabdiTom Hatpito. Ilepen BHUKOpHUCTAHHAM TIEBHY
HABAXXKY MOPOIIKY BHOCSTh y JTUCTUIHOBAHY BOMY, KUIT'SATITh, a MOTIM PO3JIHBAIOThH
no yamkax Ilerpi. [1{oitHo 3BapeHe cepemopuile 6e30apBHe a60 Mae OJ1110-POKEBUI
koip. [Ipu pocTi TaKTO30MO3UTUBHUX OaKTepii iX KOJIOHIT 3a0apBIIIOIOTHECS B TEMHO-
YEPBOHHUM KOJIp 3 METAJICBUM OJIMCKOM; JaKTO30HETaTWBHI OakTepii YTBOPIOIOTH
0e30apBHI KOJIOHIT

CepenoBumie JleBina. Bumyckaerbcsi y BUIIISIAI MOPOIIKY M CKIIAJAETHCS 3
BUCYIIEHOTO >KMBWJIBHOTO arapy 3 jakro3oro, Na,HPO,, MeTuieHoBOro CHHbBOIO 1
eo3uny. loTyeTbcs Tak camo, sik 1 cepenoBuiie OHuo. CepenoBulle TEMHO-
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bioneToBOro Koybopy. JIaKTOMmO3UTHBHI OakTepii yTBOPIOIOTH KOJIOHII HACHYEHOTO
CHUHBOTO KOJIBOPY, JTAKTO30HETaTHUBHI — 6€30apBHI KOJIOHIT

CepenoBuuie Ilinockupena (6akroarap 7K). Bunyckaerbcsa B cyxoMmy Bual i
MICTUTh KXUBUJIBHUU arap 3 JaKT03010, OPUIBIHTOBUM 3€JICHUM, COJIIMH YKOBYHHX
KHUCTIOT, MIHEpAJIbHUMH COJSIMH W 1HAMKATOpPOM (HEWTpasibHui uepBoHuit). Lle
CEPENIOBUIIE € HE TIIbKHA TU(EPEHITIHHO-TIarHOCTUIHNM, aJlie ¥ CEJICKTUBHUM, TOMY
IO MPUTHIYYE PICT 6araTb0X MIKPOOPraHi3MiB (KHILIKOBA Majlyka Ta 1H.) 1 COpuUse
KpalioMy pOCTy JESKHX XBOPOOOTBOpPHHUX OakTepiii (30yIHUKH 4YEpEBHOTO THQY,
napatudiB, auszeHTepii). JlakTo300HEraTHBHI OakTepii YTBOPIOIOTH Ha ILOMY
cepenoBHII Oe30apBHI KOJIOHII, a JIJAKTO30ITO3UTHUBHI — YEPBOHI.

Crepuiizanisi (3HUILIEHHS MIKPOOPTaHi3MiB) — OJIMH 3 HEOOXIJTHUX €JIEMEHTIB
MIKpOO10JIOTTYHOT POOOTH i OCHOBA KOHCEPBYBAHHS XapyOBUX MPOTYKTIB.

[lin 3HUIIEHHSM MIKPOOPTaHi3MiB MalOTh Ha YBa3l HE3BOPOTHY BTpaTy ix
3JJaTHOCTI IO POCTY W PO3MHOKEHHS; Y Ja0OPATOPHUX YMOBAaX 1€ 3BUYAaHO O3HAYa€e
BTpaTy 3aTHOCTI O YTBOPEHHS KOJIOHIN.

3BUIBHEHHS AKOT0-HEOYb MaTeplany Bl )KMBHX MIKPOOPTaHi3MiB abo iX crop
HA3MBAaIOTh 3HE3apa)kK€HHsAM al0o crepuimzaniero. Big crepumizamii ciia BIAPI3HATH
YaCTKOBE 3HE3apaK€HHs (acTepH3alliio), a TAKOK KOHCEPBYBaHHs. SIKILIO CTEpUIIbHE
cepefoBuile abo MiKpoOHa KyJbTypa 3a0pyIHIOETHCS MIKPOOpTraHi3MaMu, IO
BUIIAJKOBO MOTPAIMIN B HEl, TO TOBOPATH PO KOHTaMIHAIIiI0, a00 3a0pyTHEHHS.

B ocHOBI crepwmizamii J€XKUTh 3JaTHICTh II€BHUX YHWHHUKIB BHKJIUKATH
3aru0esib MIKpPOOPTaHi3MIB Ta iX cmop. ATEHTH, 10 BHUKIHUKAIOTh 3aruoeib
MIKpOOHUX KIIITHH, HA3WBAIOTHCA OaKTEPUIIMIHUMH. B SKOCTI CTepHII3yHOYH
BUKOPUCTOBYIOTh B TMIEpIIy 4Yepry Ti 3 HHUX, Ui SKUX HE BUHHUKAE MoTpeda
HACTYITHOTO BHJAJICHHS 3 Marepiaiay, IO CTepuii3yerbcs. Jlo Takux areHTiB
HAJICKUTh BUCOKA TEMIIEpATypa, MPOMEHUCTA SHEPTIs, JesKl JIETKI XIMIYH1 PEYOBUHH.
Pinvny MosxHa npoctepuiizyBaTu (DiIbTPyBaHHSIM.

MikpoopraHi3Mi BHUSBISIOTh PI3HY YYTJIUBICTh O METOIB iX 3HUIICHHS.
EdeKkTuBHICTh pI3HMX areHTiB, 3aCTOCOBYBAaHUX JUIsl 3HUILIEHHS MIKPOOPraHi3MiB,
XapakTepu3yTh BelnunHOW Do (wac, HeoOxigHe Js Toro, mod y TeBHiH
MOMYJISIIIIT 32 IEBHUX YMOB CE€pPEIOBUINA BUKIUKATH 3arudenb 90% KITHH .

[ToBHa abo yacTkoBa cTepuizallisi 3AIMCHIOETBCSA 3a JOIMOMOIOI0 BOJIOTOTO
xKapy, CyXoro xapy, QpuibTpailii, OmpoMiHEHHs a00 Pi3HUX XIMIYHHUX 3aCO01B.

OcHOBHI MeTOM CTepuJIi3aii.

I[MpoxapwBanuss B moaym’i cnupriBku. BinOyBaeTbcs Ha BiIKpUTOMY
noyiyM’i  CIHUPTIBKA a00 Ta30BOro TMajbHUKA. TaKUM YHHOM CTEPUII3YIOThH
OaKTepioJIOriuyHI METN, TOJKH, KIHYUKH TIHIETIB, MPOOKOBI CBEepaJia, JSsKi 1HIII
MeTajaeBl mpeaMeTd. B MIKpOOIOJIOTIYHIM TPAKTUIl YacTO KOPUCTYHOTHCS
OakTepiosoTiyHUMUA a00 TpenapyBalbHUMH TETJISAMH, 3a JOIMOMOTOK  SIKHX
3MIIHCHIOIOTh 1301 (10 MIKpOO10JIOTIYHOTO Marepiary. Burorosnserscs
OaKTepioJIoTivHa METs 3 MIIATUHOBOTO ad0 HIXPOMOBOTO JIPOTY JOBkHUHOIO §8-10 cMm,
OJIMH 3 KIHUIB SKOrO 3arHyTHUH Yy BHIJISAl KOJa, a IHIOMNA 3aKpIiIUTIOETHCS B
CHeliaJIbHOMY METAJICBOMY TpUMaui.

Crepuaizanisa kun’satinaaM. [IpoBoauTbest B cTepuiIizaTopl Ha cliabKoMy
nonyMm’i juisi  3amoOiraHHs po3Opu3KyBaHHS piauHu. I[loyaTkoM crepuutizarii
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BBA)KAETbCSI MOMEHT 3aKWIIaHHSd BOAM Yy crepuiizaropi. I[licisa mnpunuHeHHs
KUTT SITIHHS. KU SITOK 37IMBAlOTh, @ 1HCTPYMEHTH O€pyTh CTEPUIBHUM MIHIETOM.
Kum’sTiHHsAIM CTepuii3yloTh MeTajeBl 1HCTPYMEHTU (HOXHII, CKaJbIeNl, MIHIETH),
TYMOBl PYKaBHYKH 1 TPOOKH, JAeAKl 1HIN mpeaMeTH. [HCTpyMmMeHTH, 10 MaroThb
METaJIeBl YaCTUHU, CTEPUII3YIOTh B 2%-My pO34HHI TiIpokapOOHATy HATPIiIO, KU
3aro6irae mosBi 1pxi.

CrepuJizanis BOJIOTUM JKapom nmiJl THCKOM (ABTOKJIABYBAHHS).
ba3zyeThcsi Ha mporpiBaHHI SKOrO-HEOYJh MaTepially HAaCMYEHOIO Mapoi0 3a THCKY
BUllle aTMocepHoro. Bimomo, 1m0 Temmeparypa HAacMYEHOI Mapu 3aJ€KUTh BiJl
TUCKY — 3 MIJBUILEHHAM THCKY ii Temmeparypa 3pocTtae. ToMy 10 3 MiJIBUILIEHHIM
TUCKY TeMIlepaTypa KHUMIHHS PIAUH MIABUILYETHCS, 3'SBISETHCS MOXIIUBICTD
crepuiizyBatn ix mpu 100 °C 1 Buime, He AOMYCKalOYM KHUIIIHHSI a, OTXKeE,
BUIIAPOBYBaHHS I pO30pU3KyBaHHS.

TpuBanicTe cTeprti3alii Maporo I TUCKOM 3aJIeXKUTh B1J] XIMIYHOTO CKJIATy
MaTepiaiy, 10 CTEPHITI3Y€EThCA, BU/IIB MIKPOOPIaHi3MiB, 110 Nepe0yBaloTh Y HOMY, a
TaKoX BI1J 00’eMy (TEIJIOEMHOCTI) TOCYNy, y SIKOMY MPOBOJSATH CTEpUIII3allilo.
YMOBH MIABHIIEHOTO THCKY HACHYEHOI TMapu CTBOPIOIOTh Y  CIEHiaJbHUX
TOBCTOCTIHHUX arfapaTrax, [0 TepMETHYHO 3aKpUBAIOTHCS — aBTOKJIaBax. BoHH
OyBalOTh P13HOT KOHCTPYKIIIi, ajie IX MPUHIIUIIOBA cXxeMa ojHakoBa. e nBi kamepu —
Outbma (poboya abo crepuiizalliiiHa) 1 MajeHbka (BOAOMAPOBA), IO 3 €IHYIOTHCS
MK c00010 TpyOOmpoBOIOM 3 KpaHoM. BomomapoBa kamepa 3’€IHY€TbCS TaKOX 13
30BHIIIIHIM CEPEIOBUIIEM TPYOKOIO 3 BOJAOMIPHHUM CKJIOM, KpaHOM 1 JIHKOIO, Yyepes
SIKY BOHA 3allOBHIOETHCS IMCTUIIHLOBAHOIO BOZOI0. PoOoua kamepa, y sIKy IOMIILal0Th
Matepiai, U0 CTePUIII3yEThCs, 00IaHaAHA KPAHOM JIsl BUXO/TY TOBITPSI, MAHOMETPOM
JUIss BU3HAYEHHS TUCKY Mapu M 3amo0DKHMM KJamaHOM JUIsl BHUXOJy NapHu 3a
HAJMIPDHOTO 3pOCTaHHS THUCKYy. HarpiBanHs BOAM Yy BOJOMApPOBIA Kamepi
3MIIMCHIOETBCS 332 JOTIOMOTOK0 BMOHTOBAaHUX Y HEl EJNEKTPOJIIB 1 PEryiIroeThCs
aBToMaTU4HO. llowaTkoM cTepuiizallii BBaXa€TbCS TOW MOMEHT, KOJU CTpLIKA
MaHOMETpa BKa)ke 3aaHuil TUCK. Lleil TUCK MiATPUMYIOTH LIJISXOM PETyJIOBaHHS
nigirpiBy. Ilo 3akiHYeHHIO 4Yacy cTepwiizalii MmiairpiB npunuHsAw0Th. HeoOxigHo
JIOYEKaTUCs, KOJIM THUCK B aBTOKJAaBl 3pIBHAETbCA 3 arMocpepHum. llotim
BIJIKpUBAIOTh KpaH JJIs BIJIBEICHHS Mapu. TUIbKY MICHA 3HWKEHHSI TUCKY A0 HYJA U
BUXOJy TapH MOBUIFHO BiIKPHMBAIOTh KPHUIIKY aBTOKJIaBa. J[o poOOTH 3 aBTOKIaBOM
JOTYCKAIOThCS 0COOU, IO MTPOUIILIN CTeliaTbHe HaBYaHHS.

IlepeBipka edexkTUBHOCTI Tem10BOI crepwiaizamii. Yepes Te, 1mo mpu
aBTOKJIaBYBaHHI OaKTepUUUAHY 110 3IHCHIOIOTh BUCOKI TEMIEpaTypu il HacMueHa
mapa, a B OUIBIIIOCTI aBTOKJIaBIB (3 MIPKyBaHb MPOCTOTH W O€3MEeKH) BMOHTOBaHI
JIUIIIE MAaHOMETPHU, YACTO BUHUKAE HEOOX1THICTh IEPEKOHATHUCS 1 TOMY, 110 MaTepial
miJaBcsl BIUIMBY TEMIIEpaTypH MPOTITOM JOCTaTHbOro mnepioxy yacy. KoHTposb
TEMIEpaTypd B  AaBTOKJIABaX 3JIACHIOETbCA 32  JIONOMOTOI0  CHELIabHUX
TEPMOIHJAMKATOPIB — TEPMOUyTIIMBUX (apOd, 110 3MIHIOIOTH KOJIp micas 1l
CTEpHUITI3YI0UOi TeMIiepaTtypu, abo pedoBHUH (CipKa, IIYKOp), 110 IUJIABISATHCS TUIBKU
[P MEBHUX TEMIIepaTypax.

Kontpons  edexTuBHOCTI  OakTepuUIUIHOI J1i  BHCOKHMX  TeMIIepaTyp
3MIMCHIOIOTH HIJISIXOM PO3MIIIEHHS TOPSJT 3 MaTepiajaoM, IKUH MijIsrae CTeprii3aliii,
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CMY)XKKH TIaliepy, Ha SKUH HAHECEHO CIOPH CTIMKMX J0 HarpiBaHHsS OakKTepii,
Hanpukian, Bacillus subtilis abo amrryim, mo Mictate ciopu B. stearothermophilus,
K1 HaJeXaTh J0 YHUClIa HaWOLIbIl TepMmocTidkux. Ilicns 3akiHueHHS cTepuiizarii
CMYXKHU Tanepy abo aMmIryiu MOMIIIAaI0Th B YMOBH, CIPHSTIUBI JJIA MPOPOCTAHHS
CTIOP.

Tunpanizanis. Hepinko BmaeTscs AOCATTU TOTO K €(PEKTy CTEpUIII3alI€i0 B
tekydiit mapi npu 100°C (turpanizamist). PiguHa cTepuminizyeTbess B IIbOMY BHITAJIKY
npu 100°C tpu nni migpsa mo 30 XB MIOAHS; Y MPOMIKKaX MK HarpiBaHHsAMHU il
30epiraloTh y TEPMOCTaTI, JJIS TOrO 00 CIIOPH MPOPOCIH, a MOTIM BEreTaTHUBHI
KJIITHHYU OYJIM 3HUIICH] TPH HACTYITHOMY HarpiBaHHIi.

Crepuiizanisi BOJIOTHM KapoM (Tekyuor napow). [IpoBoautbces B anaparti
Koxa abo B aBTOKJaBl MpuU BIIKPUTOMY BHUITYCKHOMY Kpani. Amapar Koxa siBise
co00I0  MeTajeBUWA  MOPOXKHUCTUH  UWIHAP 13  MOJABIMHMM  JHOM 1
CJIEKTpOHArpiBalbHUM  oOnagHaHHsAM. [IpocTip MK BEpXHBOIO W  HUKHBOIO
IUIACTUHKAMU JIHA 3allOBHIOETHCS HA %3 BOAOK. Y KpHUUII arapaTa BMOHTOBaHUMN
TEPMOMETp 1 € OTBOPH JJiA BUXoay mapu. B amapari Koxa crepuiizyloTh roJloBHUM
YMHOM KUBWJIbHI, CEPEIOBUIIA, BIACTUBOCTI SIKUX 3MIHIOIOTHCA 32 TEMIIEPATyp BUIIE
100 °C. OO6pobky maTepially TEKy4OI Mapor BUKOPHUCTOBYIOThH MJIA IMPOBEICHHS
npoOHoi crepwiizamii. [Ipu nboMy Matepian, HalyacTillle >KUBUJIbHI CEPEOBUIIIA,
3a3Ha€e TpHU- a00 YOTUPUPA30BOI OOPOOKM BOJOTUM KapoM IpH Temmneparypl S6—75
°C mpoTATOM OJIHI€T TOJUHU 3 IHTEPBAJIOM B 24 TOJ, MPOTITOM SIKMX MiATPUMYETHCS
TeMIlepaTypa, CIpUATINBA JJIs TpopocTaHHs crop. [Ipopocni 31 cmop BereTaTuBHI
KJIITUHU OIBUJKO TUHYTH 32 HACTYITHOTO HArpiBaHHs mMaTepiany.

IMacTrepusanis ab6o HemoBHA crTepumJisaumisa. Jlng Oaratbox  1inei
3aJI0BOJIBHSIIOTHCS  YACTKOBOIO CTEPUIII3alli€l0, TOOTO 3HUIICHHSIM BEreTaTHBHUX
dbopm MikpoopranizMiB. Takoro eekTy 3BUYaHO JOCITA0Th IUIIXOM IacTepu3artii
— BUTpUMYBaHHA npoTsiroM 5—10 xB npu 75 a6o 80°C. Ilacrepuzarliero 4aCTKOBO
CTEpUJII3YIOTh MOJIOKO, OJTHAaK 1100 HE 31ICyBaTH HOTr0 CMaky, 4yac 0OpoOKU B LIbOMY
BUMAAKY CKOPOYYIOTh. 3aCTOCOBYIOTh JBa METOAM TMAacTepu3alii MOJIOKa:
KopoTkouacHe HarpiBanHs (20 xB ipu 71,5-74°C) 1 cuiibHe HarpiBaHHs (2—5 XB npu
85-87°C). Crepumizamii MoJoOKa JOMararoTbCsS B pe3yJbTaTi HAJICHUIBHOTO
HarpiBaHHsA. [Ipy mbOMYy B MOJIOKO BBOJSTH IEPErPIiTYy BOJSHA APy, JTOBOASYH
temmnepatypy cymimii g0 135—-150°C. Monoko 3a3Hae Aii 11i€i TemnepaTypu NpoTIrom
1-2 c. IToTim, IpoITyCKarOYu MOJIOKO uepe3 GOPCYHKY, 3HIKYIOTh TUCK 1 OJJHOYACHO
OXOJIO/DKYIOTh MOJIOKO, TPHU IIbOMY 3 HBOTO BIJJIUISETHCS BOZAQ, BBEIICHA Y BUTIIAII
napu.

KoHcepByBaHHS AT1/] 1 KICTOYKOBUX IIOMIB TEX CIIIJ PO3MIISIIATU SIK YACTKOBY
crepwiizarito. [Ipu 3Bu4aitHoMy HarpiBaHHI KOHCEpPBHUX OaHOK mpoTsirom 20 XB 3a
80°C ruHyTh TUIbKM BETeTaTUBHI KJIITHHHU ¥ cropu OaraThoX rpuliB, y TOW yHac K
criopy OaKTepiil 3aMHIIAOTHCS KUTTE3AaTHUMHU. [IpopocTanHIo GakTepialbHUX CIIOP
NEPelIKOKATh HU3bKl 3HadeHHs pH, 0OyMOBIE€HI MNPUCYTHICTIO KHUCIOT Y
bpykToBOMYy colii. Ha mactepu3oBaHiil MOJYHHUII YacTO 3'SBISETHCS TaK 3BaHUN
«rmolyHH4HHH rprud» Byssochlamys nivea.

Crepuiizania cyxum xapom. BinOyBaeTbcs y CcymmibHUX madax Ta medax
[Tactepa. MakcumanpHa TeMIiepatypa y CYIIWJIbHIN madi csrae 200°C. lapsiunm
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MOBITPSM B CYIIWJIBbHIN 1madi CTEpUII3yIOTh CKISIHUN Tocya (MpoOipKH, IHKH,
MIMeTKW, CTakaHW, KoHIuHI Koinbu Eprnenmeepa, xonbu bynsena). Ilepen
CTEpUITI3AIIEIO TTOCY]T CTApAaHHO MUIOTH 1 BUCYIIYIOTh. [1i/1 4ac BUCYIITyBaHHS CIIOpU
OakTepiil NEPEHOCITh BUCOKY TeMIIepaTypy MPOTATOM TPUBAJIOTO Yacy.

3a3BHuail TPUBATICTH cTepUITi3aii 3a Temmeparypu 160°C — 2 roaumn, 3a 165
— 1 romuua, 180 — 40 xB, a 3a 200°C — 10-15 xB. Ciig MaTé HayBasi, mo mpwu
temneparypi 1700C mamip i1 BaTa >KOBTIIOTh a 3a OUIBII BHUCOKHX TeMIepaTyp —
oOByrmOIOTECA. [lo 3akiHUYEeHHIO cTepwimizallli CymuibHy mady BUKIIOUYAIOTH, alie
HOro JABepisiTa HE BIAKPUBAIOTH O TMOBHOTO OXOJOJKEHHS, OCKUIBKHA XOJIOJHE
MOBITPS MOKE€ BUKJIIMKATH YTBOPEHHS TPIIIMH Ha rapsuomy nocyxai. Crepumizariis
’KapoM OCHOBaHa Ha KOAryJsIlii KJIITHHHUX OUIKIB.

®dinbTpanis. Po3unHu, mo MICTATH TepMOIAOUTEHI PEYOBUHH, 3pYUHIIIE 3a
BCe cTepuiizyBaTu (GuibTpyBaHHsSM. HermaszypoBaHi MOPIENSTHOBI MITIHIPU (CBIYKH
[[Tambepnana) 3acTocoByBanucs Bxe B jgabopatopii [lactepa. YV maboparopisx mis
CTepUJIi3allli TUTHOI BOJIM BUKOPUCTOBYIOTh (hiibTpu bepkedenbaa (13 mpecoBaHOTO
Ki3eabprypy). Hacro BHUKOPHUCTOBYIOTH TaKOX a30eCcTOBl IJIACTUHKUA (y QuUIbTpax
3eitna), ckisHl GUIBTpU ¥ MeMOpaHH1 GUIbTpU. JlesKi 3 HUX BUITYCKAIOTHCA 3 PI3HOIO
BEJIMYMHOIO TIOp, IO JO3BOJISIE HABITh PO3IAUISTH OpPraHi3MH pI3HOI BEJIMYMHU WU
bopmu.

Onpominennsi. J[ng moBHOI abo0 YacTKOBOI CTepuiizallii 3aCTOCOBYIOTH
yibTpadioneToBl, PEHTTEHIBChKI W ramMMa-mpoMeHi. Y J1abopaTOpHUX yMOBax
HaWOUIbIIE  3HAYEHHS  MawTh  yhabTpadioneToBi  mpoMeHi.  OnpoMiHEHHS
BUKOPUCTOBYETHCS JIJII YACTKOBOI CTEpMIIi3allli MPUMIIEHb, TPU IIbOMY OakTepii
TUHYTH JYXK€ IIBUAKO, a CIIOPU TpUOIB, MEHII YYTJIMBI A0 YIbTpadioneTy, 3Ha4YHO
noBUIbHIIIE. [OHI3yI0Ue BUIIPOMIHIOBAHHS 3aCTOCOBYIOTH JIJIsl CTEPHITI3allli Xap4OBHX
MPOJYKTIB 1 IHIIUX KOMIAKTHUX MaTepiaiB.

Ximiuni 3acodu. Ilpu crepumizamii XapyoBUX NPOAYKTIB, JKAPCHKUX
Ipenaparib 1 pi3HOTO poAy MPUIAIB, a TAKOXK Y JIAOOPATOPHI NPaKTHUI[l BUIIPABAAIIO
cebe 3aCTOCyBaHHS OKUCY €TUJIEHY, SIKMil BOMBa€ W BEreTaTWBHI KIITHHH, 1 CIIOPH,
ajie Ji€ TUIbKKM B TOMY BHUIIAJKY, SIKIIO y Martepiail, [0 CTePUII3YEThCS, MICTUTHCA
nesika KuibKicTh (5—15%) Boau. OKHUC eTHIIEHYy 3aCTOCOBYIOTh Yy BUIJIAJI T'a30BOi
CYMIILIL.

Psim XiMIYHHMX areHTiB CHOBUIBHIOE a00 TMOBHICTIO TaJlbMy€ PICT
MiKkpoopraHi3miB. Skmo Ta abo iHIIA peyoBHHA MPUTHIUYE picT OakTepid, a micis
HOTO BUJAJCHHS PICT 3HOBY BITHOBJISIETHCS, TO TOBOPSATH MPO OAKTEPUIIUIHY JIIFO.
bakTepunuaHi pevyoBMHU BHUKIMKAIOTH 3aruOenb KiIiTHH. Tol abo iHmm edekr,
OJIHaK, 3aJICKUTh BiJl KOHIIEHTpaIli aitouoi pedoBuHU. Kpim Toro, cepen Oakrepiid
ICHYIOTh ()OpMHU, CTIMKI 10 3arajIbHUX KJIITHHHHUX 1 META0OITHYHUX OTPYT (TaKHUM, 5K
¢dbeHosr abo OKKC BYTJICITIO) 1 HABITh 3/1aTHI BAKOPUCTOBYBATH iX SIK JIKEpeJia eHepTii.

IinroroBka mocyay AJisi crepuisanmii.

Y MikpoOIONOriyHI MpakTUll IIUPOKO BHUKOPUCTOBYIOTH OakTepiasibHi
npoOipKu, pi3HOMaHITHI KkoyiOu, damku Ilerpi, mineTku (K 3BHYANHI, TaK 1
nactepiBchki). Crepunizaliis mocyay BinOyBaeThcs B cymmibHUX Imadax. [locyn
nepes] CTEPUITI3aIIEI0 BIAMOBITHUM YHHOM TOTYIOTh:

[lepm 3a Bce mocCyJy PETENbHO MHIOTH 1 O0AAIOTh KUIUISTYMM PO3YHMHOM 1%
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HCI. Tnoai mocya Kum'sTsTh y BOJHOMY po34mHi, 110 Mictuth 6% K,Cr,0O; Ta 6%
koHIeHTpoBaHoi H,SO,4 a moTiM 6aratopa3oBo MpOMHUBAIOTH BOJ0I0. BumMuTHii mocyn
cimia 7o0pe MpOCYIINTH.

[TpoOipku Ta KOJOW 3aKPUBAIOTh BAaTHUMH TPOOKaMu abo0 CreliadTbHUMU
METaJIEBUMH KOBIIAYKaMH, SIKI 3amo0iraloTh MOTPAIUIIHHIO MIKPOOPTaHI3MIB 3
MOBITPAL.

3a MIATOTOBKHM MOCYAy AO CTEpHIIi3allii CIoyaTKy poOJATh BaTHI MpPOOKH,
3aKpUBaIOTh HUMH MpoOipku Ta KoiOu. [loTiM mpoOipku maykamMu 3aropTaroTh B
narip, a Ha KoJIOM MOBEpX BaTHUX MPOOOK OJSATaI0Th MarnepoBl KOBIMAUKH.

Yammku [leTpi mepen creputizalii€ro 3aropTaroTh y Harip Mo OJHiH, AB1 a00 Tpu
Yalllky B OJIUH IaKeT.

[TinroroBka OaKTEpiOJOTIUHOI MIMETKU JO CTEepUii3allii MOJsArae TaKkoX B
TOMY, III0 B IMUPOKHUHN 11 KiHEllb BHOCSTh HEBEIMKHM IMIMAaTO4YOK BaTH. Ilicis mporo
KOXKHY TMINETKYy OKpeMo oOropratoTh mnamnepoM. Kinbka mMiNeToK 3aropraimTbh B
CHUIBHUI MAKeT 1 NepeB'a3yroTh. [HKOIM 7151 cTepuIizalii MNneToK BUKOPUCTOBYIOTh
MeTaseBl QyTisipH.

KonTpons Ha CTEepUIBHICTh TOCYAY, HAMpPHUKIA[ TMINETOK, BUKOHYIOTH
HACTYyITHUM YUHOM: 3 IapTii MPOCTEPUIII30BAHOIO MOCYAY BIAOUPAIOTh 2—3 MINETKH 1
3a JOTPUMAHHS YMOB CTEPWJIBHOCTI, IO 3amo0iraioTh MOTPAIUITHHIO CTOPOHHBOL
MIKpo(JOpH, B TINETKY 3 MNpOoOIpKH HAOWPalOTh CTEPHIBHUA M'SICO-TIENTOHHHM
OyJIBIOH 1 MOTIM BIJIMBAIOTh MOTO Ha3zaa 10 npoobipku. [IpobipKy 3 M'aco-nenTOHHUM
OyJIbHOHOM NEPEHOCITh B TEPMOCTAT. SIKIIO CEPENOBHILE JMIIAETHCA MPO30PUM
(picT MIKpoOpraHi3miB BIJICYyTHIi), TO KOHTPOJbOBAHI MIMETKH OyJIU CTEPUILHUMH,
110 1 € TOKa3HUKOM TPaBHJIBHO BUKOHAHOI CTEPHITI3AIlii.

ITuTaHHA 1JI CAMOKOHTPOJIIO:

1. ki Bu 3Haere metonu (ikcarii mpenapaTiB MiKpOOpraHi3MiB?

2. Skl 3 HUX HaJIEXKATh 10 XIMIYHUX ?

3. UuMm 3yMOBIIOETHCSA PpIi3HULS Yy 3a0apBiieHI TPAMIIO3UTUBHUX 1
rpaMHEraTUBHUX MIKPOOpPTaHi3MiB?

4, Sxi eranu ckiIagHOro  3a0apBieHHS  (PIKCOBAHOIO  Mpernapary
MiKpoopraHi3miB 3a ['pamom?

5. YuMm 3yMmoBiIeHa pI3HUI Yy 3a0apBiIEHHI CHOPU 1 UUTOIUIA3MHU Y
MAaCJITHOKHUCIINX Oarmn?

6. o Take >kxuBWIBHI cepenoBUIIA?

7.  SIKi BUMOTH JI0 KUBHJIbHUX CEPEIOBHIIL?

8. SIkuM YMHOM TOTYIOTHCS IIUIBHI KUBUJIbHI CEPEOBUILA U JIJIST YOIO BOHU
BUKOPHUCTOBYIOTHCS?

9. Yomy B SKOCTI yIIUIbHIOBaYa JJs >KUBUJIBHUX Kpallle CepeOBHILL
BUKOPHCTOBYBATH arap-arap, a He >KeJlaTuH?

10. Ha ski rpynu AUISTBCA SKUBWIBHI CEpPEJOBHUINA 3a IMOXOKCHHSIM 1
CKJIagoM?

11. o Take CHUHTETHYHI CepeIoBUINA W Yy SKUX BHUIIAJKaX BOHU
3aCTOCOBYIOTHCA?

12. o Take ctepwm3amisi? ki Metoau crepuiizaiii Bam Bimomi?
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13. SlxkuMu MeTOJIaMH MOKHA CTEPHIII3yBaTH MOCY?

14. Sxumu 3 Bimomux Bam cmoco0iB MOXXHa CTepUII3yBaTH KUBUJIbHI
CepeoBHIIA

15. Sk roTyroTbCs KUBWIBHI M CepelOBUIIA MOCY/ TSl CTEpUITI3aIii?

JIABOPATOPHA POBOTA Ne 3

Metoau Big0opy i miaroroBku mnpod 3 Ppi3HUX 00'ekTiB 144
MikpoOioJsioriuaux anaisib. [1ociB MikpoopraHi3mis i3 1J10iB, 0BO4iB, IPYHTIB i
3epHA JIs1  BH3HAYEHHs IX 4YHCEJbHOCTI MeToaoM po3Beaenb. Ilocis
MiKPOOPraHi3MiB 3 BOJIM Ta MOBITPH.

Martepiaym i o0JaiHaHHSI: CTEPUIIBHI 3allaKOBaHI KOMIUIEKTH vamok Iletpi;
npoOiIpKH, M0 MICTATh 9 MII CTEPUIIBHOT BOJU; KOJIOU, 1110 MICTATH 99 M CTEpHIIbHOT
BOAM; CTEpWIbHI 3alakoOBaHI MINMETKH Ha 1 MII; OBOYL(PYKTU; TPYHT PIZHOTO
IPaHyJIOMETPUYHOIO CKJIay; 3€pHO PI3HHMX KYJbTYp; IITATHUBHU IMalE€pPOBl €TUKETKU;
kel [IBA; ®uBUIBHI CepeloBUIIA; MMAKYBAIBHUI Mamip; anapar Ajig 300BTYBaHHA
PIAVHY; €JIEKTPOHHI Baru.

Bxka3iBk# 10 BUKOHAHHSI po0OTH.

Lle#t MeTon 3a CBOEIO TOYHICTIO JA€ TUTHKKA OPIEHTOBHI JaHi, IEPEBAXKHO MPO
KUIBKICTh aepOOHUX MIKpoOiB y rpyHTI. [IpoTe BHACIIIOK MPOCTOTH 1 JTOCTYIMHOCTI
HOT0 NIyXe 4YacTo 3aCTOCOBYIOTh Yy HABYAJIBHHX MIKPOOIOJIOTIYHHX J1abopaTopisix.
3rilHO 3 UMM METOJOM TIPYHTOBY CYCIICH31I0 BHCIBalOTh Ha TBEPJI IOXKHUBHI
CEpellOBUIIA, BUPOIIYIOTh HA HUX KOJIOHII, MIPaxoBYIOTh Ta aHAJI3YIOTh BUPOIIEHI
MIKPOOPTaHI3MHU.

IIpoBenennss podoru. I3 3paska AOCHIIKYBAHOTO IPYHTYy alo 3epHa
BIJIBAXKYIOTh | T' 1 poOJsATH cepi0 PO3BEACHb Yy CTEPWIbHIN BOAl ISl OJEpMaHHS
BUTSDKKU. PO3BEZIEHHS TOTYIOTh TaK: y CTEPUIbHY MipHY K00y ob'emom 100 mi
BHOCATh | T IpyHTy ab0 3epHa, A0JalTh 99 Ml CTepUiIbHOI BOAM 1 300BTYIOTh
BNposoBkK 3 xB. [loTimM BigcTOIOIOTH 1,5 XB. 1 pOOJISITHE HACTYIHE PO3BEICHHS (pHC.
36).

JUis BUTOTOBJIEHHS KOXHOTO HACTYIMHOTO pO3BEIEHHS OepyTh OKpemy
CTEpWIbHY MIMETKYy. Y TpU CTepuiibHI Yamku [leTpl cTepuinpHOI0 MINETKO BHOCATH
1 mu rpynToBOi cycnensii (Hanpukian, 1:100 000) i po3moauIsIOTh PIBHOMIPHO IO
nHl. Posmnasnene crepunbshe cepenosuie (MIIA, BITA, KAA, rpynToBuii arap) i3
poOIpKHU BUJIMBAIOTH y YAIIKy 1 00EPEKHO MEPEMINIYIOTh MOXKUBHE CEPEOBUIIE 3
IPYHTOBOIO CYCIICH3I€I0 TUTABHUMH KOJMBaHHSMU. [licis 3acTUraHHs cepeioBHINa
JUTsl BUJAJTICHHST Kpareiab BOJAU 3 KPUIIOK Yamku [leTpi miacyuryroTh, Mo3HavaoTh i
CTaBJIAThH y TepMmocTar npu temneparypi 28—30°C na 3—5 ni0.
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Cxema BHroToBJIEHHS PO3BEACHb TA NOCIBY
rpyHTOBO1 cycnen3ii B yamku Ilerpi

[ToTimM migpaxoByrOTh (0€3 BIAKpUBAHHS KPUILKH YaIlKH) KUTBKICTh KOJIOHIM,
0 BUPOCTM HA arapoBHX IUIacTUHKaX. Halikpaiii pe3yiabTaTu OACPKYIOTHCA MpU
yTBopeHHI Ha damkax 20-50 komoniit Oaktepiit 1 20-30 konoHii rpudiB. s
MIPaxXyHKy KUIBKOCTI KOJIOHIM 3pYyYHO KOPUCTYBATHCS CHEIIaIbHUMH IpHIalaMu
JHSL TApaxyHKy KoyioHIH. Skmio Ha muiomnni yamku [letpi BUpocio nyxe Oarato
KOJIOHIM, TO JUIsl TOJIETHICHHS MiAPaxyHKy ii JIISTh HA CEKTOPH, MiJIPaxOBYIOTh
KUIBKICTh TPOPOCIUX KOJIOHI B OJHOMY CEKTOPI Ta MEPEMHOXKYIOTh OTpHUMAaHE
YHUCJIO Ha KIJIBKICTh CEKTOPIB.

[To 3akiHYeHH1 MIAPaxXyHKIB KOJOHIM BU3HAYAIOTh CEPEIHE 3 3-X YalloK 1
MHOKaTh Ha PO3BEJECHHS, B3ATE JUIsl aHa3y. Y TaKuil crnoci0 OJepKYyIOTh KIJIbKICTb
aepoOHMX MiKpoOiB y 1 T HaBaxku. i1 TOYHOrOo BHU3HAYEHHS KIUIBKOCTI
MIKPOOPTaHi3MiB y | I IpYHTY iX YHCEJIbHICTh BU3HAYAETHCA B | T OBITPSIHO-CYXOTO,
a HAWTOYHIMMX — aOCOJIOTHO CyXoro IpyHTy. [l Takux po3paxyHKIB Tpeba
BOJITHOYAC BU3HAYATH BOJIOTICTh IPYHTOBOI MPOOH.

ITocTanoBKa H0CJiay Jisi BU3HAYEHHS KiJIbKOCTI MiKpoopraHi3zmiB B Bo/i i
MOBITPI.

IHociB MikpoopraHi3miB 3 BOa# Pi3HUX JxKepet.

Metoa mniaactuHok. OONIK MIKpOOPTaHi3MiB y BOJII MOXHa BUKOHYBAaTH
pI3HUMH MeToaMH. SIKIO0 00JIiK BUKOHYIOTh 32 METOJIOM IUIACTUHOK, TO YMHSThH TaK
camMo, Ik OyJl0 OMMCaHO MPH TMOCIB1 OaKTepiid 3 IPYHTY 1 3€pHA 3a UM METOJIOM.
BUKJIIOYAIOTH JIMIIE MEepUIy oneparito — 3BakyBaHHA. [IpoOy Boau B 1 ma abo 10 mn
B1IOUPAIOTh CTEPUIILHOIO TIMETKOI 1 POo3BOJATH B 99 ab6o 90 mu crepuiibHOL
BOAOMNPOBIIHOI BOJU. [IOTIM TOTYIOTh Ti 3 pO3BEACHHS, IO ¥ 3 TPYHTOM Ta 3€PHOM,
BHCIBAIOTh Ha M'ACO-TIENTOHHUM arap 1 00paxoBYIOTh KUJIbKICTh TPOPOCINX KOJOHIN

Taka > TE€XHiKa MMOCIBY MIKpPOOPIaHi3MiB 3 THOIBKH, PO3COIY Ta 1HIIMX P1AKUX
CepeIOBUIIAX.

IlociB MikpoopraHi3mis 3 NOBIiTPS Pi3HMX NPUMIIIEHb.
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3 METOI MPOBEJICHHSI MOCIBY MIKPOOPraHi3MiB 3 MOBITPs O€pyTh MpoOIpKy 3
10 Mu1 cTepunbHOT BOJOMPOBITHOT BOAW 1 Yepe3 Hei MPOCMOKTYIOTH 3a JIOIIOMOTOIO
acmiparopa mneBHHi 00'em moBiTpA. Illo6 B cTepuibHIM BoAl JMIIWIMCS BCI
MIKpOOpPTaHi3MH, Kl € y MOBITp1, B IPOOIpKY 3aHYpIOIOTH AB1 TpyOku. OHA 3 HUX,
CIIOJIy9€HA 3 TIOBITPSIM, OMYCKAE€ThCS 1O JHA, a IHINA, 3'€HAHA 3 acHipaTopoM,
3aKIHYY€ThCS ofpazy miag TmpoOkoro. Ilicas mpocMOKTyBaHHS TOBITpS BCi
MIKpOOPraHi3MH JIMIIAIOTBCS Yy BOJI. IX KiNBKICTh BH3HAYA€ThCA 32 METOAOM
IUTACTUHOK TaK CaMo, SIK 1y BOJ1 MICJIsi BATOTOBJICHHS BiJIMOBIAHUX PO3BEICHb a00 XK
HACTYITHOIO (p1IBTpAIli€r0 Ha IETION0ITHUX (UTbTpaXx.

binem npoctuit meton ociganusa Koxa, ajne BiH HEmpUAaTHUN 1J1 KUIBKICHOTO
00JIIKy MIKPOOpPraHi3MiB y TOBITpl. 3a JOMOMOIOI I[LOTO METOAY MOKHA JIMIIIE
BUSIBUTH, IO TMOBITPS TUX YW IHIIUX MPUMIIICHb HACUYEHE MIKpOOpraHizMamu. 3
1iero MeToro OepyTh vamiky IleTpi 3 M'sicO-ENTOHHUM arapom i MPOTATrOM MEBHOTIO
MIPOMIKKY 4Yacy JIMINAIOTh BIIKpUTOIO Ha moBiTpi (5-10 xB.). 3a 5 XB. HA BIAKPUTY
moBepxHio romero 100 cM® MoXe MOTPANUTH TaKa KiTbKiCTh MiKpOOPTraHi3MiB, 110
mictutees B 0,01 M. MikpoopraHi3mu, IO OCUIM pa3oM 3 MHJIOM Ha arapoBy
IUIACTUHKY, OyJIyTh Ha HIA pO3BHBATHCS 1 AaAyTh PI3HOMAHITHI KOJIOHII, 4acTo 3
HNICTMEHTALIEI0 PI3HUX KOJIbOPIB.

MeToau BU3HAYEHHS KIJIBKOCTI MiKPOOPraHi3MiB y IPYHTI.

VY mponecax IPYHTOYTBOPEHHS MIKpOOpraHi3MaM HAJICKUTh HaA3BUYAITHO
BOXJIMBA POJb. AJDKE T BIUIMBOM OlOJIOTIYHOTO YWHHUKA BHHHKA€ OCHOBHA
BJIACTUBICTH IPYHTY, SIKa BIAPI3HSE HOTO BiJ MATEPUHCHKOT MOPOJH — POJIIOUICTb.

OCKUIbKM TPYHT € HaWKpaluM CEpEeOBUIIEM IS SKUTTS TepPeBaKHOI
OUIBIIOCTI MIKpOOpraHi3MiB, Mikpodiopa IPyHTY AyXKe pi3HOMaHITHA. Y 1 CKIai:
a30T(IKCyBaJIbHI, HITpU(IKYyBaJIbHI Ta JeHITpU(IKyBaJIbHI OaxTepii,
IETI0JI030JIITUYHI, PI3HI MITMEHTHI MIKPOOPTaHi3MH, CIpKO- 1 3ami300akTepii,
MIKOIUJIa3MH, aKTUHOMIIETH, TpuOH, BOJOPOCTI, HaWmpoctimi Tomo. B rpyHTI
KUBYTh  aepoOHl, aHaepoOHi, aBTOTPO(HI, TeTepoTpodPHi, MCUXPOPLIbHI,
TepMO(UIbHI, raJo(PUIbHI Ta 1HILI MIKPOOPTraHI3MHU.

3 oryiAly Ha PI3HOMAHITHICTh MIKpO(QIOpU IPYHTY il JAOCHIKYIOTH PI3HUMU
meroaamu. Cepen Hux: OakTepiockomiuHuid, po3poodnennit C. M. Bunorpaacbkum,
MeTOoJ, IacTMHOK  oOpoctanHs 3a M.I.Xonoguum. KinbkicHuit 001K
MIKpPOOPTaHi3MiB METOJOM TMIAPAXyHKy Ha TBEPAUX TMOXUBHHUX CEPEIOBUILAX,
KUIbKICHO-SIKICHUM 00J1iK Mikpoduiopu 1pyHTY 32 1 JI.M. HoBorpyacekum, meTon
karmusipiB b.B. IlepdinbeBa 1 J[.P. I'abe; oOmik KigbkOCTI OakTepidt y IpyHTI 3a
JIOTIOMOTOI0 JIFOMiHEecCIIeHTHOT Mikpockorii 3a J[.I'. 3B'sariameBuM, o0ik OakTepiii B
puzocdepi 3a M.O. KpacunbHrKOBUM, 001K pr3ochepHOoi 1 KopeHeBoi Mikpodiopu
meroaoMm K.3. Tenmep Ta inmmi.

Bin0ip npo6 rpynry. [docmimkenHs Mikpohaopu IpyHTY OYIb-IKUM 3r0JIOM
Jla€ HaJliHI pe3yJbTaTh TUIBKW TOJI, KOJU MPaBWILHO BiIIOpaHO IPYHTOBI 3pa3KHu.
[Ipu pocinikeHH! OpaHKW 3HIMAIOTh BEPXHIN MIap 1 BIAOMPAIOTh MPOOY 3 MIHMOUHU
BCbOro OopHOro mapy. IIpu Bu3HaueHHI MiKpo(hIOpU IPYHTOBOTO MpOQiI0 podaTh
I'PYHTOBHUH PO3pi3 1 BIAOMPAOTH MPOOU 3 TEHETUYHUX TOPU30HTIB (3HU3Y JOBEPXY).

PekomeHny€eTbCS BUKOPUCTOBYBATH CTEPWIbHHM Oyp, Jomary Ta HIXK.
BigiObpani 3pa3ku BMIIIYIOTh Y CTEPWIbHI CKJISHI KOJOM a00 B CTEpUIIbHI
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MOJIETUJICHOBI MIIIEYKA 3 €TUKETKaMH, J¢ I[I03HAa4eHO Miclie BIig0opy, IIap
TOPU30HTY TOIIO. AHami3 3pa3KiB HEOOXIAHO TPOBOJUTH B TOW XKe JCHbD.
JlomycKaeThCsl BUTPUMYBAHHS 3pa3KiB y XOJIOAHOMY MPHUMIIICHHI HE OUIbIIEe JBOX
ni6. [1pu BuCyIIyBaHHI 3pa3KiB KUIBKICTh MIKpOOIB Pi3KO SHIDKYETBCSL.

Jlnst onepxaHHA CGp@):[HBOl poOu IPyHTY HEOOXiTHO 3MIIIaTh OerMl 3pa3Ku,
KUTBKICTh  SIKUX 3QJIKUTh BiO penbedy Ta IUIOMmI, 3BLAKKM 1 migiObpaHo.
Pexomenayetnces 3 tutomi 100 M’ BiIOMpaTH MPoOHU y TPHOX MOBTOPEHHSX, moHaa 100
M —y m'stH, a 3 1 ra i 6utbmoi miomi — y 15 micix. Burotrosieny cepenHio mpooy
BUKOPUCTOBYIOTh JUIsl TPOBEJCHHS AaHaNI3IB, 3aJ€KHO BI METU JAOCTIAY
BUKOPUCTOBYIOTh TOM UM 1HIIUN METOJT AOCTIHKSHHS.

Bbakrepiockoniunuii merox C. M. Bunorpaacskoro (B moaudikamii
O.T. Illyasbrinoi).

BuroTtoBisitoTe  Mikpomnpemapatd 3 IpyHTOBOi cycmeHsii 1 (apOyroTh
eputpo3uHoM. KilbKiCTh OakTepiil y IpyHTI BU3HAYAIOTh MPSIMHUM MIAPAXyHKOM T[T
MIKPOCKOIIOM.

I3 cepeHpoi MPOOU IPYHTY BIABAXKYIOTH 5 T, pO3MEINIOTH Yy CTYILI Ta BHOCATH
y KOHIYHY K010y 00'eMoM 250-300 mi1, nonaroth S0 MII CTEpUIIBHOI BOJOTIHHOI BOAM
1 300BTYIOTh MPOTATOM 5 XB 3a JOMOMOTrOI0 portaropa. [licims ocimaHHS BEITUKHUX
YaCTUHOK (IPOTATrOM 5 C) CTEPUIIBHOIO TPagyHOBAHOIO MIKPOMINETKOI BlAOUPAIOTH
0,01 M 3aBHCIOI CycneH3li Ta HAHOCATH i1 Ha 3HEXKUPEHE MpeaMeTHe ckio. o
cycrnensli Ha ckil noxaroTh kpammo 0,01% po3umny arapy (arap 3asnajieriiib
MIPOMUBAIOTH 1 BUTOTOBJISIIOTH HA JUCTHIIHOBaHIM Boji). CycCIeH3110 MepeMilyroTh 3
arapom 1 CTepUJIbHUM HaKpUBHUM CKEJIbIIEM PO3MOAUISIOTH MO MPEAMETHOMY CKITY 32
0TIOMOro10 Tpadapery Ha miomi 1 cm.

[Ticns mporo mpemnapar MIACYHIYIOTh, (GIKCYOTh 96% crnuprom 1 (hapOyroTh
KapOOJIOBUM E€PUTPO3WHOM (3aHYPIOIOTh CKJIO B PO3UYMH OAapBHHUKA 1 BUTPUMYIOTH
npotsrom 30 xB, a mpu motrpedi ¥ nmo 24 rox). 3amumiok (apOu 3MUBAIOTH,
3aHYpIOIOYM TpernapaTr y BOAY (THWJIBHOI CTOPOHOIO), MIJACYIIYIOTh 1 BUBYAIOTH Mij
MIKPOCKOIIOM 3a JIOOMOTOK IMepCiiiHOT cucTteMu. KiIbKICTh MIKPOOpPraHi3MiB
BU3HAYAIOTh 33 TaKOIO (POPMYIIOI0:

s -10°.C
RY

e 0 — cepeaHs KUIbKICTh MikpoGiB y modi 30py; S,— IUToma Maska, cM>; S, —
mioma momst 30py, MM, 10% — mepepaxyrok Ha MM’ C — posBeneHHS; V— 06'em
JOCITIIKYBaHOT CyCIeH311.

Mpukaaa. o6 gicraty TOYHMI pe3ynbTaT, pOOJATH MiAPAXYHOK KiTHKOCTI
Mikpo0OiB y 100 momnsix 30py MiIKpOCKoma (SKIIO B mpemapari mano Oakrtepiit). |
BH3HAUYAIOTh X CEpeNHI0 KUIbKICTHh B 1 mom 30py abo Ha 1 KIIITHHKY OKYJISPHOT
citki. Jlani BH3HAYAIOTH ILIOMLY TONS 30py 3a (opMylor S=rr’ a6o miolry
KIIITUHKHN OKYJsIpHOI ciTku. [1[00 onmeprkatu Benmu4uHy pajiiyca, BUMIPIOIOTH JAlaMeTp
MoJIsE 30py 3a JOMOMOTOI0 00'€eKT-MiKpoMeTpa. 3HAIouW IUIONLy MOJs 30py abo
KJIITUHKY OKYJISIPHOI CITKM MOKHA BU3HAYUTH 1 KUIBKICTB OakTepiil B 1 T rpyHTY.

Hanpuxknan, va 1 KITHHKY OKYJISpHOI CITKM mpunagae 2,5 Oakrtepii, TO Ha
BChOMY Ipernapari ix 0y1e HacTymHa KUIbKICTh:

2,5%250 000x4 =2 500 000 G6akTepii,

x=q
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aB 1 rrpyary — 2 500 000x1 000 =2 500 000 000

y JaHOMY BHUIIAJIKy KIITHHKA OKYJISIPHOI CiTKH Ma€ cTopoHy B 0,02 MM, TOOTO ii
mioma gopiemioe 0,0004 MM°. Ha KOXHOMY KBaApaTHOMY CAHTHMETDi MOXKE
posmictutrcs 250 000 KITHHOK, a Ha o mpemapary (4cm?) — 1 000 000 pasis.
Tak six 0,01 mu cycrnensii, 110 BUKOPUCTOBYBajacs JJIsi BUTOTOBJICHHS Ipemnapary,
mictuTh B c0o0i 0,001 T rpyHTY, TO OTpUMaHy KUIBKICTh Tpeba MOMHOXKHUTH IIe Ha
1000 (ToOTto 1 GakTepis B KIITHHII OKYJISIPHOI CiTKH Bignosigae 1 mupa. bakrepiii B
1 r rpyHTY).

Henonikom mMeronmy BuHOrpaschbKoro € HEMOXIJIHMBICTH PO3MEKYBaTH KUBI 1
MEpTBI1 KJIITHHU OaKTepiil.

Metoa miacTuHok odopocranus (3a M. I'. Xosiogaum).

Ha Bigminy Bij HaBeIeHUX BHUIIE, IIeH METOJ] Ja€ MOXKJIMBICTh BUBYATH ITiI1
MIKpOOHi acoiiailii 6e3mocepeHb0 B IPyHTI, TOOTO B IPUPOTHOMY CEPEIOBHUIIII.

Xin podoru. Ha piBHI MOBEpXHI IPYHTY POOJISATH TOCTPUM JIOKEM PO3pi3,
MMOWHA SKOTO 3aJCXKHUTh B JOCHIIKYBAHOTO IPYHTOBOro TOpu3oHTY. Jlo
BEPTUKAJIBHOI CTIHKHM 3pPi3y LIUIBHO MPUKJIAAAI0Th CTEPUIIbHE 3HEKUPEHE TIPEIMETHE
CKJIO, Ha 2—3 CM HWX4Ye€ BiJ] MOBEPXHI IPYHTY. 3BEPXY 3pi3 3aKPUBAIOTH I'PYHTOM.
Micuie, e BCTAaHOBJEHO CKJIO, TMO3HAYaIOTh. 3aJieKHO B METH JOCHIIAY CKJIO
BUTPUMYIOTh y IpyHTI 10—15 nmi0, a iHoal i kinbka micsauiB. Ilicns uporo 3 onHi€l
CTOPOHHU CKJIa PUIOTH SIMKY 1 B HEl MEPEeKUAal0Th CKJIO, BEPXHsS CTOPOHA SKOTO 1
nociikyerbes. lloBepxHio ckia, mo Oyja HpUTYJ€HA A0 CTIHKHM IPYHTOBOTO
po3pi3y, BUCYLIYIOTh Ha MNOBITPL. [IpoTHIIEkKHY CTOPOHY CKJIa BUTHPAOTh CYXOIO
ranuipkoro. [lpemapar ¢ikcyroTs Ha moaym'i cnupTiBku. [loTiM mpeameTHE CKIIO
3aHYPIOIOTh Y 0aHKY 3 BOJIOI0 BEPXHBOIO CTOPOHOIO JOHM3Y, BHACIIJOK YOTO BEJIHUKI
YaCTUHKU TPYHTY BIIMOKAIOTh 1 MaJal0Th Ha JHO, a MIKpOOW Ta ApiOHI YaCTUHKHU
3anmumaloTbess Ha ckii. [lo  3akiH4eHHI mNpoMuBaHHS, mpemnapaT ¢apOyoTh
KapOOJIOBUM EPUTPO3UHOM (BUTPpUMYIOTH Big 30 XB 10 24 roj), BUCYIIYIOTH 1
BHUBYAIOTh M1 MIKPOCKOIIOM 3 IMEPCIHOI0 CUCTEMOIO. SKILO A0 MPEAMETHOIO CKIa
Oyna IpUKpIJIEHa CMYyXKa (PUIBTPYBaJIbHOTO Tamnepy, TO 4yepe3 JiBa Micslll BOHA
Oyne poskiajeHa 1 Ha 3a0apBieHOMY IIpenapari MOKHAa TOMITUTH BOJIOKHA
LETI0JI03U, TOKPUTI LIENI0JI030pYHHIBHUMU OakTepisiMu. Ilpu Mikpockomiro BaHHI
npenapary BiIMIYalOTh XapakTep MIKpo(IopH, HIIIBHICTE 0OPOCTaHHS Ta JOMIHYIOUI
dbopmu.

Meton Jlanre-Ilo3aeesoi.

Ha BigMiny Big metoga XOJI0IHOTO, 32 TAKOTO METOY B IPYHT 3aKJIaal0ThCsI
HE TMpEIMETHI CKeJblll, a dvamku [lerpi 3 BIANOBIAHMM arapoBUM TOXXHWBHUM
CEpeIOBHUIIEM. 3 IIEI0 METOI0 3a3JaJIETib TOTYIOThCS yariku [leTpi 3 BiMOBITHUMU
CTepMWIbHUMH cepenoBuiiamMu. CepenoBuIlla PEKOMEHIYETbCS PO3JIMBATH TOBCTUM
1apoM, OCOOJIMBO 32 TPUBAIUX JOCTIIKCHb.

Xig podoru. Y 1pyHTI poOsiATh Ha OaxaHy MHUOUHY SIMKY, OJJHY CTOPOHY SIKOi
PIBHO 3pi3al0Th CTEPUJIBHUM HOXEM SIK 1 TpPHU 3akjiaAlll NMpeAMETHUX CKeJellb 3a
METOJMKOK XOJOoAHOro. Yaliky BiIKPUBAIOTH 1 MPUTUCKAIOTH O II€T CTIHKU SIMKH
Tak, 00 cepenoBulle 0yno obepHeHe a0 rpyHTY. Kpai yamiku 37erka BAaBiIlOIOTh B
IPYHT 1O THX Iip, KOJM CEpeloBUllle HE Oyne TopkaTucs rpyHty. llo3amny wamiku
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BCTaBIIAIOTh E€TUKETKY, IO BHUCTYIA€ HAJ TOBEPXHEIO IPYHTY, a SIMKY 3HOBY
3aCHUIAIOTh.

Yepes neBHUI MPOMDKOK Yacy sIMKY PO3KOIYIOTh, €TUKETKY BUUMAIOTh, Kpai
YAk MiJKOMYIOTh 31 BCIX CTOpIH 1 YallIKy JIETKO BIIAUIAIOTH Bia IpyHTY. Benuki
IIMATOYKH, 10 OyTyTh 3aBaXKaTH MOAATBIINM JOCIIKEHHSIM, BUAAISIOTH MIHIETOM.

Hlnsixom  momanbpIIOro  Oe3MOoCepeHhOr0  MIKPOCKOIYBaHHS — KOJIOHIH,
BUTOTOBJICHUX 3 IIMX MpenapariB, MOXHa BUSBUTU MIKPOOPTraHi3Mu, IO OepyTh
y4acTh B 3MiHaxX 3aKJIaJeHOi B TIPYHT pPEUOBUHH, a TaKOX TMPOCIIAKYBaTH 3a
B3a€EMOBIJIHOCUHAMH MIKPOOPTaHi3MiB Ta 3MIHOIO TIOKOJIHb. 3MIHIOYH CKJaja
MOXKUBHUX CEPEOBUIN, MOKHA MPOCIHIJIKYBATH 32 PO3BUTKOM PI3HOMAHITHUX TPYIl
MIKpPOOPTaHi3MiB.

I'pynoBuii anaJi3z mikpodgJiopu rpyHry.

HudepenmiioBane BUAUICHHS 3 TIPYHTY PpI3HUX (DI310JOTIUHUX TPYI
MIKpOOPTraHi3MiB Ta iXHIH aHalli3 MOXJIMBI 32 BUKOPHUCTAHHS PI3HUX MOKWBHHUX
CEepEeIOBHILI.

3anexHo BiI (PI310JOTIYHOT TPYyMU MIKPOOIB 1 METONY JOCHIKEHb 3a-
CTOCOBYIOTH  pI3HI  €JIEKTHMBHI Ta JU(PEPEeHLIATBHO-AIarHOCTUYHI  MOXXHUBHI
cepenouma (MIIA, MITA + cycno-arap, KAA, cepenoBumia Bunorpaacskoro,
Em6i1, I'inbras, Immenenpkoro, Yamneka ta iHmil). 3a AOMOMOIrOI0 IOTO METOILY
OJIEPKYIOTb 3HAYHO OUIbIIY KUIBKICTh MIKPOOPraHi3MiB, HIXK KOPHUCTYIOUUCH
METOJIOM IIJIACTUHOK OOPOCTaHHS.

MokHa pEeKOMEHAYBaTH BUSBUTH 1 BHUBUMTH Taki (i310JIOTIYHI TPYyMIH:
CIIOPOHOCHI Ta HECMOPOHOCHI (TrMeHToyTBOprotoul) (popmu Oaktepiii Ha MIIA;
rpyny Oamun  Ha MIIA + cycnmo-arap, MikcobakTepii Ha KapTOIUITHOMY arapi,
aktTuHOMIIeTH Ha KA A, rpubu Ha Cyclio-arapoBOMY CEPEIOBHIII TOIIIO.

Xin podoTu. 3 rpyHTOBOI MpoOH BiIBaXYIOTH 10 T IpyHTY, BUCUIIAIOTh WOTO B
KOHIYHY K0JIOY 00'eMom 250 mi1, nonuBatoTh 90 M1 cTepuibHOT BOAM 1 300BTYIOThH Ha
cnemiaabHoMy amnapari npotarom 10 xB. Ilo0 ocimm rpy0i 4acTHHKHM, CyCHEH3iI0
BIJICTOIOIOTh, & MOTIM BUTOTOBJIAIOTH 1 HEI CEpPII0 PO3BENEHb, 1 BUCIBAIOTH HA Pi3HI
MOKUBHI cepefoBuiia. BogHouac BiiOuparoTh 3 cepeHboi npodu 10 r rpyHTY AJis
BU3HAUYCHHSI BOJIOTOCTI, 100 MepepaxyBaTh pe3yJbTaTH JOCTITy Ha aOCOJIFOTHO
CYyXHM I'PYHT.

IlociB Ha M'aco-mentonnmii arap (MIIA). 1 ma rpyHTOBOi cycneHsii
NOTPIOHOTO PO3BEACHHS BHOCATH Y CTepuibHY vamky IleTpi, croau >k BIuBaroTh 12
MJI TIONEPEAHBO PO3IUIaBICHOr0 1 oxojomkeHoro go 45°C MIIA 1 crapaHHO
nepemintytoTh. Ko cTaBUTHCS 3aBIaHHS CUCTEMATHU3YBAaTH MIKpOGIIOpy 3a THIIOM
KOJIOHIH, TO Kpallle MOCiB pOOUTH Ia MOBEPXHI arapoBUX IUIACTUHOK. [|J1s1 BUSBIICHHS
Oamspaux  GopMm Mikpo6iB 3a €.M. MinrycTiHUM BHUKOPUCTOBYIOTH 3MIillIaHE
noxxkuBHe cepenonuine 3 MIIA 1 cycno-arapy (y BimHomenHi 1:1). Ilepen mociBom Ha
11e CepPEeIOBHIINE ITPYHTOBY CYCIIEH31I0 MPOTPiBatOTh mpH Temmeparypi 70°C npoTsirom
15 xB 17151 3BUIBHEHHS 11 BiJl BEreTaTUBHUX (OPM OaKTepiil.

3acisni yamku Ilerpi mo3HayaroTh 1 PO3MIIMIYIOTH Yy TEPMOCTATI MpH
temmnepatypi 25-30 °C Ha 3-5 1i6. O0MK KIIBKOCTI KOJIOHIM MPOBOASThH Na 3—4-Ty
100y. BUBUarOTh KyJnbTypalibHI Ta MOP()OJIOTIUHI 03HAKH MIKPOOPTraHi3MiB 1 pOOIsATh
BI/IITIOB1IHI BUCHOBKHU.
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IlociB Ha kapTomissHuii arap. CycrneH3il0 IpyHTOBOTO 3pa3ka (po3BeACHHS
10®) BuCiBalOTH Ha MOBEPXHIO KAPTOILIHOrO arapy B 4arikax Iletpi, po3MimLyioTs y
tepmocTaTi npu TemmnepaTtypi 25-30 °C 1 Butpumytots 10—-15 ni6. 3a meit yac Ha
arapoBHX IUTACTUHKAX 3'ABISIOTHCA IJIOJOBI TLIa MIKCOOakTepil pizHOI dopMmu 1
koJsopy. [IpenapaTu cTapaHHO BUBYAIOTH Bi3yaIbHO 1 MiKPOCKOITIYHO.

IlociB Ha cycao-arap. Ha mpoMy cepemoBuili MOXHA BHUIUIMTH HU3KY
rpyHTOBUX TpHOIB: Mucor, Penicillium, Aspergillus, Rhizobium, Alternaria,
Frichoderma Ta in.

[lepen 3MinryBaHHSM PO3ILJIABICHOTO CYCIO-arapy 3 IPYHTOBOIO CYCIIEH31€r0
JI0 HBOTO JOJIAl0Th 2 MJI CTEPUIIbHOI MOJIOYHOi Kucinotu abo 0,5 r crepuibHOI
JUMOHHOI Kuciotu (Ha 1 1 cepenoBuia). [1ociB rpyHTOBOI CycrieH31i POBOIUTHCA
TaK camo, SIK 1 Ha M'sICO-TIETITOHHU arap.

MikpoopraHi3zmu, siki 6epyTh y4acTh y PO3KJIaJi TyMYCOBUX PEUYOBHH, J0Ope
pOCTYTh Ha BOJHOMY arapi, a TaKoXX Ha arapuM3oBaHiil TPYHTOBIM BUTSKII.
A3otobakTep 1 OJIrOHITPO(UIbHI MIKPOOPraHi3MU MO>KHA BUSIBJIATH HA CEPEIOBUILI
Emoi.

AepoOHI MIKpOOpraHi3Mu, IO PO3KJIaJal0Th KIITKOBUHY, BHSBISAIOTH Ha
plAKOMY MOKMBHOMY CE€PENOBHILI, CKIa AKoro po3podienuit O.0. IMnbeHebKUM 1
JI.I. ConH1ieBoro.

Hitpudikyroui OakTepli MOXHA BHUPOILIYBaTH Ha PLAKOMY IOXKUBHOMY
cepenoBuiii C. M. Bunorpaacbkoro, a neHiTpudikyrodi 0akrepii — Ha CepeIOoBHIIII
['nbras.

O06Jik 0akTepiii y pusocdepi 3a metoaom M.O. KpacuibHukoBa.

CTepuiIbHOIO JIOTIATOI0 MIAKOMYIOTh IPYHT MiJ POCIMHAMH 1 32 JOTIOMOTOIO
CTEpWJILHOTO TIHIIETa BUTATYIOTH KOpeHi. OO0epekHO CTPYIIyIOTh 3 HUX TIPYHT Yy
cTepuwibHy 4Yamky l[leTpi, mepeMimyroTh 1 BiABaxylTh | T. BomHodac 3 mporo x
IPYHTY O€pyTh HABaXKy JJIsl BU3HAYEHHS BOJIOTOCTI IPYHTY. B kon0y 3 HaBa)KoOIO
IPYHTY JOJUBAIOTH 99 M1 MOIH, 300BTYIOTh Ta POOJISITH CEPII0 PO3BEICHbD.

BuroToByieHi po3BeeHHs AOCTII)KYBAaHOTO IPYHTY BHOCATH y yamku [letpi 3
MOKMBHUM cepefoBuiieM. [Ipu moBepxHEBOMYy TMOCIBI 3 PO3BENEHb CTEPHIBHOIO
MIKpornineTkow BiaOupatotb 0,05 My 1 BHOCATP Ha TMOBEPXHIO IOXKUBHOIO
cepenoBuia (MIIA, KAA Ta iH.). 3a 10MOMOror0 mmaTeNisi CyCleH31i0 po3TUPatoTh
M0 TMOBEpPXHI arapoBoi MiacTUHKU. [Ipu 1 rmuOuHHOMY mociBi 1 MJ TIpyHTOBOI
CycreH3ii, BHECEHOT B CTepuiIbHy 4variky lleTpi, 3Bepxy 3ajMBarOTh BiJIMOBITHUM
MOKUBHUM CepeoBHIIeM. Yaliku po3MINIyIOTh Y TEPMOCTATi MPU TeMIiepaTypi 28-
30°C 1 Butpumytoth npotsirom 3—5 mi6. Ilicis mporo 3a1HCHIOIOTH KUTHKICHUW Ta
SKICHHH aHai3u MiKpodopu pu3ochepH.

O06sik pusochepHoi i kopeneBoi mikpoduiopu 3a K. 3. Tennep.

30Ha TPYHTY JOBKOJA KOPEHIB HicTajsia Ha3By pu3ochepu. ii mikpodiopa
Habararo pi3HOMaHITHIIIA 3a MIKpoIopy IpyHTI y B3araii. TyT TparuisroTeCs pi3Hi
BUIM OakTepiid, rpubiB, Bojopocrel Himo. Kopenesa cuctema BUALIAE B IPYHT Pi3HI
pPEYOBUHU, SIKHMHU JKUBISATHCA MikpoopraHismMu. lle mepeBakxHO HECTIOPOHOCHI
canpodiTu. Y CBOI Uepry poCIUHHU AICTAIOTh BIJl MIKPOOPTaHi3MiB MPOAYKTH MiHE-
panizaiii OpraHIYHHUX PEIITOK, a TaKoX (Di310J0TIYHO-aKTUBHI PEYOBHUHU 1 THITY
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ayKCHHIB 1 BITaMIHIB), sIK1 TTOKPAITyIOTh KOPEHEBE KUBJICHHS, CTUMYJIIOIOTh MPOLIECH
POCTY 1 PO3BUTKY POCIHUH.

JIJIst KITbKICHOTO Ta SIKICHOTO BUBYEHHS pU30C(EPHOI 1 KOpeHeBoi Mikpodiopu
IIMPOKO 3aCTOCYETHCS METOJ TMOCIIJOBHUX BIIMUBaHb KOPEHIB, PO3pPOOICHMIA
K.3.Tenmep.

Xig pobortu. BI/IKOHyIOTL pPOCIMHY 3 MOHOJITOM IPYHTY 1 CTEPUITLHUM
MIHIETOM  00EpeXHO  3BUIBHAIOTH KOpeHl BIl  OPUIUILUIOTO A0 1
HUX IpyHTY. [IOTIM CTEpPHIBHUM HOKEM 3pi3yIOTh MOJIO/1 KOPIiHIN 1 HaBaXKy B | T
NEpPeHOCITh  CTEPWIBHUM  MIHIETOM y  mepmyy  koiaby 3 99 i
CTEPUJILHOI JUCTUILOBAHOI BOJIH.

Cymim y KkoJidi 300BTYIOTH BIPOJIOBX 2 XB, IIICIS YOTrO 3a JOTIOMOTOIO
CTEpUJIBHOTO CTaJeBOro rayka OOEpeXHO IEPEHOCITh KOPIHLI B JPYry Kooy,
J0JIat0Th 99 MJT CTEpUIIBHOT TUCTUIIBOBAHOT BOJU 1 3HOBY 300BTYIOTh 2 XB. Y TaKHii
CIOCi0 MOBTOPIOIOTH CIM pasiB. Y OCTaHHIO, CbOMY KOJIOY, TEpea CTepHIi3alli€ero
OaxxaHo gonatu 3—5 r goOpe NPOMUTOIO CTEPUIBHOTO KBAPLIOBOIO IMICKY, SKUN
JOTIOMArae Kpaiie BIIIUIATA MIKpOOPIaHi3MH, 110 MepedyBatOTh Y TICHOMY KOHTAaKTI
3 KOPCHSIMH.

[Ticnst IbOTO 3 KOXKHOI KOJIOW OKPEMO CTEPHIIBHOIO MINETKOI0 Biouparots 0,05
MJI BIJIMUBHOI BOJM 1 HAHOCHTH ii Ha MOBEPXHIO arapoBoi miactuHku (MIIA a6o
KAA) B uvammi Ilerpi, 3a 10MOMOror CTEPUIBLHOIO IINATENS PO3TUPAIOTH i1 IO
HOBEPXHI MOXUBHOTO cepenoBuina. I1ociB KOKHOro po3BeAeHHs poossaTh 4-5 pasis,
BUKOPHUCTOBYIOUM JIJISi KOXKHOIO 1 PO3BEJCHHS OKpEMY HINETKY 1 OKpeMHi LInaTellb
[puranbcbkoro.

3acisiHl 4Yamku PoO3MINIYIOTh Yy TepMmocTtaTi mnpu Temmepatypi 28-30°C i
BUTPUMYIOTH NpoTsiroM 3—5 ni0. [1o 3akinyeHi iHKyOaIli 3 1HCHIOIOTh KUIBKICHUH 1
SAKICHUW aHaJ13 KOJIOHIH, SIK1 BUPOCIIH.

AHami3 pe3ysbTaTiB JOCHIy MOKa3ye, M0 3 BIAMUBAHHAM KOPEHIB KUIBKICTh
OakTepiii HE 3MEHIIYETbCS, a B JCSIKUX BHUIIQJKaX, HABMNAKH, CIOCTEPIraeThes ii
30uIbIIeHHs. Ha yamikax, 1o BiJMOBIIaIOTh MEPIIUM BIJIMUBAHHSIM, BUSIBIISIOTHCS
BEJIMKI KOJIOHII CHOPOHOCHHMX MIKpOOIB, @ 3 HACTYNHMM BIJIMHUBAHHSIM KUIbKICTb
OaluI 3MEHIIYEThCS, a APIOHMUX KOJIOHIA HECIOPOHOCHUX (OpM, 30KpeMa 3 pOojiB
MICEBJIOMOHA/T 1 MIKOOAKTEPIi, TOCUTH YITKO 301JIBIITYETHCS.

JInst O1IbII TOYHOTO BHM3HAYCHHS KUIBKOCTI MIKpOOIB y puszocdepi Ta Ha
KOPEHSX CYCIIEH31I0 3 IMEpIIoro BiAMUBAaHHS JOJAaTKOBO 300BTYIOTH 5 XB, pOOJISATH
pPO3BEIIEHHS 1 BUCIBAIOTh HAa arapoBi IUIACTUHKU. BMICT periTH mectu Kojao 3711Bal0Th
B OJIHY, 13 I[I€] CyMIIlll TaKOXX TOTYIOTh PO3BEIEHHS 1 BHCIBAIOTH iX Ha IOXXWUBHE
cepenoBuie B damkax [lerpi. Bci omeparrii moBTOPIOIOTH Tak, K 13 MOMEPEIHIMU
PO3BEICHHSAMH.

st MepepaxyHKy MIKpOOpraHi3amiB Ha | T aOCOJIOTHO CYXOro TIPYHTY
puszochepu  KUIBKICTh KOJIOHIHA, SKI BHPOCIAM HAa arapoBHX IUIACTHHKAX,
MHOXaTh Ha 20 (1100 BCTaHOBUTH KUIBKICTh MIKpOOIB y 1 MiI) 1 Ha CTymiHb 1
po3BeaeHHsa. OpepkaHi pe3yabTaTd AUIITH Ha Macy aOCOJIOTHO  CYXOTro
rpyHTy. Kinbkicth puzochepHOro rpyHTy B MepIIiil Kojidl 3HaXOIATh 3a PI3HUIIECIO
MOYAaTKOBOI ~ HABaXXKU 1  HABaXKU  BIAMUTUX  KOpEHIB (Mg  1bOTO]
3 OCTaHHbOI MOpIIi BIIMHUBHOI BOJM KOpPEHI BUTATYIOTb, OOCYIIYIOTbH
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GUIBTpYBaIbLHUM ~ MManepoM 1 3BaXylTh). s  BU3HAYEHHS  KIJIBKOCTI
MIKpOOpPTaHi3MiB, Sika BiAMOBiAa€e 1 T KOPIHIIB, KIJIBKICTh KOJOHIN, SIKI BUPOCIH Ha
MOKMBHOMY CEPEIOBUIIII B HalllkaX, MHOXKaTh Ha 20, Ha CTymiHb po3BeaeHHs 1 Ha 600
(mricth 3MuBiB o 100 mMuT) Ta AUTATH HA MAacy CUPUX KOPEHIB.

IMuTaHHA I CAMOKOHTPOJIIO:

3 KOO0 METOIO 3/1HCHIOETHCS IOCIB MIKPOOPTaHi3MiB?

[I{o Take MeToa po3BECHb?

Sk BUKOHYETBCS TIOCIB MIKPOOPTaHi3MiB 3 BOJU?

Sk BUKOHYETBHCS MIOCIB MIKPOOPTaHi3MiB 3 TOBITPs?

ki € MeTO 1M BU3HAUYCHHS KUIBKOCTI MIKPOOPTaHi3MIB Y IPyHTI?

abrwhE

JIABOPATOPHA POBOTA Ne 4

KinbkicHuit 00/1iKk MiKpoOpraHi3mis, BUCIIHUX i3 IUIOJIB, 0BOYiB, IPYHTIB,
3epHa BOAM i MOBITPHI.

IlepeciB MikpoopraHizamiB i3 OJHi€l KOJIOHII Ha PIi3HI KUBWIbHI
cepeaoBHINA /151 BUSHAYCHHS BHY.

Marepiaim i oOaagnanusi: yvamku Iletpi 3 mpopocivuMH  KOJOHISIMU
MIKpOOPTaHi3MiB; 0aKT€OPOJIOTIUHI METl; CHUPTIBKY; CIPHUKH; IITATUBHU; IPOOIPKHU 3
HactynHuMu cepenoumiamu: MIIb, MIIb + rmoko3a, MIIb + cenitpa, mMomoxo,
MITXK, MIIA, kocuii arap; nakyBaJIbHH Marip; TePMOCTAT.

Bxka3iBku 10 BUKOHAHHSI po0OTH.

O0.1ik MiKpoOpraHizMiB BUCISIHUX i3 IL10/1iB, 0BOYiB, IPYHTIB, 3¢pHA BOJM i
MOBITPA.

O0.1ik MiKpoOpraHi3MiB y I'pyHTI Ta 3epHi.

OOpaxoByeMO KUIBKICTh KOJIOHIM MikpoopraizmiB y dyammi Ilerpi. s
CIpOIleHHS 00paxyHKiB wamky Ilerpi MoOXXHa pO3AUIMTH Ha CETrMEHTH, 3HAWTU
KUIBKICTh IPOPOCIUX KOJIOHIM MIKPOOPraHi3MiB B OJIHOMY CETMEHTI, IOMHOXHUTH Ha
iX YKMCJIO Ta Ha CTYIIHb PO3BEACHHS, BKa3aHU Ha Kpuiii yamku [letpi. Otpumanuii
pe3yNbTaT 3aHOCUMO JI0 TaOIHII.

O0.1ik MikpoopraHizmMiB y Bo/i:

OOpaxoByeMO KUIBKICTh KOJIOHIM MikpoopraHizmiB y wyamy [lerpi. Jns
CHpoIIeHHs o0OpaxyHKiB wyamky IleTpi MOXHa pO3AUIMTH HA CErMEHTH, 3HAWTH
KUIBKICTh TIPOPOCTUX KOJIOHIM MIKPOOPTaHi3MiB B OJTHOMY CETMEHTI, TOMHOXHUTH Ha
ix yrcno. OTpuMaHuii pe3ynbTaT 3aHOCUMO JI0 TaOJIHII.

O0.1ik MikpoopraHizmiB y noBirpi:

OOpaxoByeMO KUIBKICTh KOJIOHIM MikpoopraizmiB y yami Ilerpi. s
CIpOIeHHS 00paxyHKiB wamky [leTpi MoOXHa pO3AUIMTH Ha CETrMEHTH, 3HAWTU
KUTBKICTh MPOPOCIIUX KOJOHIN MIKpOOpPTraHi3MiB B OJTHOMY CETMEHTI, TOMHOXXHUTH Ha
ix uncno. 3Haxoammo mromy damkd Iletpi 3a dopmymnor S=zr’ (miamerp
ctangapTHoi yamiku [lerpt = 10 cm). Jlami 3a mpornopitiero 3HaX0MMo, sika KUTbKICThb
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MiKpOOpraHi3smis Moria 6 mpopocts Ha wiomi y 100 cm? (0 JOpiBHIOE KilbKOCTI
mikpoopramizmis B 0,01 M° moBiTps). BiAnoBiaHo, OTpHMAaHe YHCIO MHOXHMO Ha 100
Ta 3aMmMCcyemMo 10 Tabmuiri 1.

1. KinbkicHuii 00J1ik MiKpOOpraHi3miB y IpyHTi, 3epHi, Boi, OBITpI

KinpkicTh MIKpOOpTaHi3MiB B KinekicTh KinpkicTh
1 r rpynTy (3epHa), KYO | MikpoopranizaMiB | MIKpOOPTaHi3MiB
B 1 M BoIIH, B 1M MOBITPA,
KYO KYO

CTYIIIHb PO3BEICHHS

102 103 10™

bakrepii

Mikpowminetu

Hpukaan. B yvamm Iletpi  BusBieno 3568 mpopociux — KOJIOHIN
MIKpOOPTraHi3MiB (KOJOHIEYTBOPIOBAIbHUX oAUHUIL — KYO), miiomia yamku Iletpi —
70 cM®. SIKa KinbKiCTh MiKpPOOpPTaHi3MiB MiCTHTBCS B | M° IIOBIiTPS, 3 SIKOTO BUKOHAHO
nociB?

1. Cxitanaemo npomnopiito:

3568 KkonoHiit — 70 cm’

X kosoHiit — 100 e

X=3568x%100/70=5097,14 .

2. 3HAXOMMO KiIbKIiCTh MikpoopraHizmiB B 1 M° moBitps:

5097,14x100=509714 wrr/m’

2. IlepeciB O0axkTepiii 3 0Hi€T KOJIOHII HA Pi3HI MOKMBHI cepeaoBHIIA /I
BU3HAYEHHS BUIY.

ITepeciB MikpoOpraHi3miB 3 OJHI€I 1 Ti€i X KOJIOHII Ha PI3HI TOXKHUBHI
CEpelOBUIIA BUKOHYIOTh 3 METOIO MOJAJbIIOr0 BU3HAYEHHS BUIY MIKPOOPTaHI3MiB
3a KyJbTypaJbHUMH, MOP(POJIOTTYHUMHU 1 (P1310JIOTTYHUMH O3HAKAMHU.

3 metoro mepeciBy cepe yamok Ilerpi BinOuparoTh OJHY, A€ 3HAXOAUTHCS
HaNOUIbII PO3BMHEHA KOJIOHIS MIKpPOOPTraHi3MiB, 1100 MOTIM 3 HE1 BUKOHATH IMEPECiB
Ha Pi3H1 MOKKUBHI CEPEIOBUIIIA.

Xig po6oru. CTepwibHOI MpenapyBabHOIO TETICI (3 IIE0 METOH il
MPOKAPIOIOTH y TTOJIyM 1 CIIUPTIBKK) BIAOUPAIOTh YaCTOUYKY KOJIOHIT 1 IEPEHOCITh Ha
MOKHUBHI CepelloBUINa y pi3HUX mpoOipkax. I[lepeq KoXHMM HOBHM BigOOpOM
YaCTOYKH KOJIOHIT ITpenapyBajIbHy METI0 MPOKAPIOIOTh HA TIOJIyM 1 CIIUPTIBKH.

IlepeciB MikpoopraHi3mMiB Ha cepeaoBHILE M’SCO-TNIENTOHHUI OYyJIbOH
(MIIB).

[IpoxapeHoro mpenapyBajibHOIO TMETJICH BIIOUPAEMO YACTOUKY KOJIOHIT 1
BHOCHMMO Yy BepxHil 1map cepenosuina MIIb.

IlepeciB mikpoopranizmiB Ha cepenoBuie MIIb+rioko3a.

[IpoxapeHoro mpenapyBajibHOIO IMETJICH BIIOUPAEMO YACTOUKY KOJIOHIT 1
BHOCHMO Y BepxHiii map cepenoruiia MIIb + riroko3a.

IlepeciB mikpoopranizmiB Ha cepenoBuie MIIb+ceaitrpa.
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[IpoxapeHoro mpenapyBajibHOIO IMETJICH BIIOUPAEMO YACTOUKY KOJIOHIT 1
BHOCHMO Yy BepxHiii map cepenosuina MIIb +cemitpa.

IlepeciB MikpoopraHizmMiB Ha M0OJIOKO.

[IpokapeHor0 TpemapyBajIbHOK TIETIICIO BIAOMpPAEMO YACTOYKY KOJOHIT 1
BHOCHMO y BEpXHIH 11ap MOJIOKA.

IlepeciB mikpoopranizaMiB Ha cepeaoBullle M'SCO-TIENTOHHA KeJATHHA
(MITK).

[IpoxkapeHoro TpemapyBajIbHOI TIETJICIO BIAOMpPAEMO YACTOYKY KOJOHIT 1
nepeciBaeMo Ha cepenoBuiie MIDK misixoM NpoKONIOBaHHS METIICH BEPXHBHOTO
mapy cepe/oBuIlla Ha ITHOuHY 1-2 MM.

IlepeciB MikpoopranizmiB Ha cepeaoBuile M'sco-nentonuunii arap (MITA).

[IpoxapeHoro mpenapyBajbHOIO METJICI0 BiIOMPAEMO YACTOYKY KOJIOHII 1
nepeciBaeMo Ha cepefopuile MITA nuisixoM IpOKOIIOBAHHS METJCK 3 YACTOUYKOIO
KOJIOH1T ’KMBWJIBHOTO CEPEAOBHUILA /10 THA MPOOIPKH (IIPOKOJ Y CTOBITYHK).

IlepeciB MikpooprauizmiB Ha cepefoBHILE KOCHH arap.

[IpoxkapeHoto mpenapyBajibHOIO TMETJICH BIIOUPAEMO YaCTOUKY KOJIOHIT 1
MPOBOAMMO TIEPECIB, 3IIACHIOIOYM TETJICI0 3 YaCTOYKOI KOJOHIT 3Ur3aromnojioHi
pPYXH 1O MOBEPXHI arapy.

Bci npoOipku 3 cepenoBuniaMu oApas3y MICHs MEPECIBY 3aKPUBAEMO BATHO-
MapJIeBUMU TpOOKaMH, 3amakoByeMO Yy mnamip 1 mnignucyemo. Jliis po3BUTKY
MIKpOOpPTaHi3MiB TpPOOIPKU 3 CEpeOBUIIAMHU TIEPEHOCATh Y TEpPMOCTaT 3a
temneparyporo 28-30°C.

ITuTaHHA 1JI CAMOKOHTPOJIIO:

Sk mpoBOIUTHCS 00K MIKpOOPTraHi3MiB y TPYHTI a00 3epHi?

Sk mpoBOIUTHCS 00K MIKpOOPTraHi3MiB y BOJI1?

Sk mpoBOIUTHCS 00K MIKpPOOPTaHi3MiB y MOBITP1?

3 SIKOI0 METOI0 BUKOHYETHCS IEPECIB MIKPOOPTraHi3MiB?

SIka TexHiKa nepeciBy MIKpOOpPTraHi3MiB Ha Pi3HI KUBUJIbHI CEpeIOBHILA?

agbrwnE

JIABOPATOPHA POBOTA Ne 5

InenTudikania mikpoopranizmis. ®@opmu OakTepiii i MIKPOCKONMIYHUX
rpuoiB.

Marepianu i oOJgagHaHHS: OaKTEOPOJOTIYHI TETII; CHUPTIBKH, CIPHUKHU;
MITATUBY; MPOOIPKHU 3 KUBWJIBHIUMH CEPEIOBUINAMHU, Ha K1 OyJI0 BUKOHAHO TEPECIB!
MIIb, MIIb + rimoko3a, MIIb + cenitpa, mooko, MIDK, MITA, kocwuii arap.

Bka3iBk# 10 BUKOHAHHS P0o0OTH.

Busnauyenus BHY MiKpOOpraHismis 3a MOP(}OJIOTiYHUMH,
KYJbTYPAJbHUMHU TA (i3i0J0TiYHMMH 03HAKAMH.

Mopdoaoriuni  o3Hakm. 3oBHImHSA (Qopma OakTepiii  HaI3BUYAWHO
OJIHOMaHITHA, a (Pi310JI0T1YHI OCOOJMBOCTI iX HAJI3BHYAWHO PI3HOMAHITHI, Y CHIIY
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YOro BM3HAYEHHS 1X BUIOBOI HAJIE)KHOCTI — JOCHTh BakKKa M TpyAoMicTKa poOoTa.
[Ipu BU3HAYEHHI POAWH 1 POAIB MOXKHA OOMEXYBAaTHUCSA OJHUMHU MOP(}OIOTTUHUMHU
O3HAKaMH, cepe]l SIKUX HaOUIbII BayKITMBl HACTYITHI:

1. ®opma kiaiTHHM (KyJsCTa, MATUYKOINOA10HA, BUTKA),

2. Tun pocry (okpemi KIITHHHM, KIITHHH, 3Y€IUICHI MOMApHO,  JAHIIOXKKH,
KyOMKH);

3. Po3mipu KIiTHHU B MIKpOHAX;

4. ®dopma Kparo KIITUHU (YBITHYTUN KiHEIb, 3pi3aHUI T KyTOM 1 3aKpyTJICHUH

KiHEIlb KIITHHH);
HasiBHicThb cnop 1 iX CTIMKICTh 10 BUCOKOT TEMIIEpaTypPH;

6. PyxamBicTh i TN MKryTyBaHHSI (OJMH JKT'YTHK, Iy4OK JDKTYTHKIB Ha
OJIHOMY KiHIII KJIITUHH a00 JKTYTYBaHHS 10 BCI MOBEPXHI KIITUHH).
JIKTYTUKY BUSIBJISIIOTBCS TUTBKH 32 CIIEIIaTbHUX 3ax0/1ax ¢apOyBaHHS KIITHHU

abo o0OpoOku i1 comsimu cpibsa. B ocranHbOMy BHUIAIKy Ma3zok (ikcyroTb 2%
OCMI€BOIO KHCIIOTOIO i 3aHYPIOIOTh Ha MIBrOJAMHM 3a KIMHATHOI TeMiiepaTypu (abo Ha
5 XBWIMH npu HarpiBaHHi) y cymim 60 mit 20% po3uuny taniny, 30 mi 2% ocmieBoi
KUCJIOTH ¥ 4—5 Kparenb MII[HOT OI[TOBOI1 KUCIOTH. [licist boro mpemnapart peTeiabHO
MPOMUBAIOTH BOJIOIO M aOCOJNIOTHUM CHUPTOM (KUIbKa CEKyHA) 1 Ha 1—2 XBWJIMHHU
3aHyprotoTh B 0,5% po3uuH azoTHOKUcIOro cpidna (AgNO;3). HactynHe nmpomMuBaHHsS
pOOJIATh Y PO3YMHI HACTYMHOTO CKJay: rajoBoi kuciotd — 5,0 r, ta"iny — 3,0 r,
oLTOBOKKCIIOro HaTpito — 10 r, nuctunboBanoi Boau — 350 mul. I3 mporo po3dyuHy
npernapar 3HOBY 3aHYPIOIOTh Y PO3UMH cpiOiia JOTH, TOKU PIAMHA HE MIOYHE YOPHITH.
[ToyopHiMii mpemapar MHUIOTh AUCTHIHLOBAHOI BOJOK ¥ PO3MISAAIOTH T
MIKPOCKOIIOM.

JUis BU3HAYEHHS CTIMKOCTI CHOp /10 BUCOKOI TEMIIEpaTypH KOPHUCTYIOThCS
HACTYITHUM MIPOCTUM METOJIOM: KalIsIp CTEPUIIBHOI MIMETKH 3JIaMyIOTh O1JIs1 KIHIIS i
3aHYPIOIOTh HOTO B €MYJIbCII0 OaKTepilt 13 ciopamu. PimHa BCMOKTYETHCS B Kamjisp,
a KIHYMK 3anaroerbes. [licisg mporo Ha MINETKy HaAsIraloTh KOPKOBY IMPOOKY SIK
MOTIABOK 1 KanuisAp 3aHypPIOIOTh Y BOJSIHY OaHIO 3 MEBHOIO Temneparypoto (Big 90 go
100°C). ButrpuMmaBiiy Kanuisip y BOJI NEBHUW 4Yac (Hampukian 1-5 XBWIMH mnpu
100°), crepwii3yoTh HOTro cnUpTOM 1 edipoM 1, 3J1aMaBIIM KIHYMK, MOr0 BMICT
BUJIyBalOTh y dYamiky lleTpi 3 BIANOBIAHMM JUIsl JAHOTO OpPraHi3My KUBUIBHUM
cepenoBuieM. ko B yamii [leTpi po3BUHYTHCS KOJOHIT MIKpOOpPraHi3MiB, TO J1aHa
TEeMIEepaTypa He € 3ryOHO0I0 AJis JOCTIIKYBaHUX CIOP.

Kyabtypanbii o3naku. Kpim wmopdosoriyaux o03HaK, AyXKe BaXJIHBE
3HAYeHHS TPU BHU3HAYEHHI BHIY OakTepii MalTh TaKOX KyJIbTypajbHl U
¢b1310710r14HI 03HaKU. 3 KYJIbTYpPaJIbHUX O3HAK HAMOUIBII 1CTOTHI TaKi:

a) Tun pocty Ha pigkux noxxkuBHux cepenosumax (MIIB):

1. IlniBka pi3HOi T'YCTMHM Ta KOHCHUCTEHIII YTBOPIOETHCS INPHU MOBEPXHEBOMY
PO3BUTKY MIKPOOPTaHI3MIB, SIKUM XapaKTEepHU3yIOThbcs aHaepobu. Bona moxke
OyTH HI)KHOIO Ta TOHKOIO, 3HMKATW MpU 300BTYBAHHI MPOOIPKH (TaKk pOCTYTh
kaiTuaN Bac. subtilis). [lyis rpubiB xapakTepHe yTBOPEHHS INUIBHOI, CyXOl Ta
HIKIpsICTOl TUTIBKKM. BoHa JIerko 3HIMAEThCS y BUIVISAI KPYIJIOTO JUCKY, IO
BIJIMOBIIA€ AlaMeTPy MPOOIPKH.

o1
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2. KagmamyTh 3 pIBHOMIDHUM IIOMYTHIHHSM pIJIKOTO cepeaoBuina (ciiadka,
NOMipHa, CUJIbHA) XapaKkTepHa JJis (aKyIbTaTUBHUX aHAepOOiB.

3. Ocang yTBOPIOETBCS TPU POCTI AHACPOOHMX MIKPOOpPraHi3MiB Olns JHA
npobOipku. Ocan Moxke Oyt TycTHM ab0 3pIDKEHHM, KpPUXTOBHUIHUM,
TOMOTE€HHUM, BOJIOKHHCTHM a00 y BUTJISAAI BeTUKHUX KianTiB. Ocan pi3HUTHCS
3a KOHCHCTEHLI€0. BiH Moxe OyTH B'I3KUM, CIM3UCTHM, KPUXKHM abo
MacTOMOA10HUM.

4. TlpucTiHKOBHUI picT XapaKTepHUM A NeSAKUX OaKkTepiil Ta aKTUHOMIIETIB. Y

IIbOMY BHUITQJIKy YTBOPIOIOTHCS PHXJ1 KianTti abo KOMIMAaKTHI 3epHa, IIo

MPUKPITUIIOIOTHCS IO BHYTPIIIHBOT MOBEPXHI CTIHOK MOCYTY.

Kouip i 3amax cepenosuiia.

6. Pict Ha MoJsomi: MOJOKO 3BEpPTAETHCA YM HI 1 UM Ma€ MiCIle MEeNTOHI3aIlisg
Ka3eiHy.
0) Tunu koJioHil Ha Msico-menToHHiM xeaaruni (MIIK) abo msco-
nentonnomy arapi (MIIA):

1. BesuunHa KOJIOHIiI: BU3HAYaeThCs 1i J1aMeTpoM. PO3pI3HAIOTE TOYKOB1 KOJIOHI1
d<lmm, napioni d=1-2 mwm, cepenni d=2—4 wmm, Beiamki d=4-6 mMm. Kosowii
MIKpOOpPTraHi3MiB HEe OYyBarOTh HECKIHYEHHUMH, iX pICT OOMEXyeTbcs Oararbma
dhakTOpamMu: MBHUIKO BUYCPITYIOTHCS 3aMacy MOKHBHUX PEUOBHH B arapi HaBKOJIO
KOJIOHII, HABKOJO KOJIOHIi Ta IMiJ HEI HAaKOMHYYIOTbCA TOKCHYHI MPOAYKTH
MeTrabosnizmy. Po3MilieHi mopsii KOJOHII MIKPOOPraHi3MiB KOHKYPYIOTh MiX
c00010 3a €JIEMEHTH JKUBJICHHS.

2. IloBepxHsi KOJIOHIi: OnMCKydYa, riajKa, MIOPCTKA, 3MOpPIIKYyBaTa, ropOucTa, 3
KOHIIEHTPUYHUMH KOJIaMH a00 pajiiajJbHO PO3/iIeHa.

3. CTpyKTypa KoJIOHii: ogHOpiHA, IpiOHO- a00 KPYITHO3EepHUCTA (puUC. 8).

e

2 J 4 J

o1

Puc. 8. Ctpykrypa koJsoHii: 1 — onHopiana; 2 — piOHO3EPHUCTA;
3 — KpYITHO3EpHUCTA; 4 — CTPYMEHHCTA; 5 — BOJIOKHHUCTA.
4. Peabedp abdo mnpodinb KOJOHIT XapakTepU3yeTbCcsl 1i MIJBUILIEHHSIM Haj
MOBEPXHEIO  JKUBWIBHOTO  cepefoBUIla.  PO3pi3HAIOTH  KyNOJOMOJ10HI,
KOHYCOTO/10H1, IJIOCK1, KpaTeponoAiOH1 Ta 1HIII KOJIOHIT (puc. 9).
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Puc. 9. Illpodiab kononiii: 1 — 3iruyTuii; 2 — KpaTepono10Huii;
3 — ropbuctwii; 4 — BpocTarounii y cyocTpar; 5 — miiockuii; 6 — omykmiuit; 7 —
Kparuienoaionuit; 8 — KoHyconoaiOHu.
5. Xapakrep Kpaw KOJIOHii: BH3HAYalOTh TIPH JOCITIDKEHHI KOJOHII M
MIKpOCKOTOM. PO3pi3HSIOTH piBHI Kpal y BUTJISAL YITKO BHPAXKEHOI JiHii, HEPiBHI
— XBWISICTI, 3y04acTi, BopcucTi (puc. 10).

Puc. 10. Kpaii koJioHii:
1 — rmagkuit; 2 — XBUIBICTH; 3 — 3y0OUacTHii;
4 — nomareBuii; 5 — HEMPaBWIBHUI; 6 — BifUacTHi; 7 — HUTYACTHIA;,
8 — BopcuHUYaCTHH; 9 — TULIACTHH.

6. KoHcucTeHIisi KOJIOHIT TOCTIKY€EThCSI JOTUKOM 10 Hei a00 B3SATTAM 3 Hel Tpoou
MaTtepiany mpernapyBajibHOIO TeTiero. KoloHis MoXke JIerko 3HIMaTucs 3 arapy,
OyTH HIUTHHOIO, M'SIKOIO, BPOCJIOIO B arap, CJIM3UCTOIO (JIUITHE JI0 METI), TATYYOIO,
TUTIBKOBOIO (3HIMA€ETHCS BCS), KPUXKOIO (JIETKO PYHHYETHCS MpernapyBalbHOIO
TMIETIICIO).

7. ®opMa KoJI0HII Moke OyTH OKpyria, aMeOOBUIHA, HEMPABWIbHA, PU30iIHA 1 T.JI.
(puc. 11).

8. Koaip koJjonii: 06e3konpopoBi  (OpyaHO-Oii  KOJNOHIT — BIZHOCATH /O
0€3K0JIbOPOBUX) a00 MIrMEHTOBaHI — O1i, KOBTi, 30JI0THCTI, OpPaHKEB1, OY3KOBI,
YEpBOHI, YOpHI. JleTaJlbHO BIIMIYalOTh BUAUIECHHS MIrMEHTY B cyOctpat. [lpu
OMMUCI KOJIOHIM aKTHHOMIILIETIB BIIMIYAIOTh MITMEHTAIII0 TMOBITPSHOTO Ta
CcyOCTpaTHOro MILENIi0, a TAKOK BUAUICHHS MITMEHTIB Y CEPEIOBHILIE.

9. XapakTep po3piaKeHHs KeJIATHHH HABKOJIO KOJIOHII.

10.XapakTep po3BUTKY IpPH MOCIBI YKOJIOM B MSICO-TICTITOHHY YKEJIaTHHY.

11.Tun po3pigkeHHs KeJATUHHU TIPU TIOCIB1 yKosioM (puc. 12).

12. Tun pocTty Ha MSCO-MIEHTOHHOMY KOcoMmy arapi (OymoBa KOJIOHII M Xapaktep
pOCTy TpH MOCIBI MITPUXOM Ha KOcoMy arapi (opma KOJIOHIii, XapaKTep Kparo
KOJIOHI1, KOJIip mirMeHTamii (puc. 13).

®diziosioriuni o3naku. Cepen ¢i3i0JOTIYHUX O3HAK, AYXKE BAXKIMBUX JUIS

BU3HAYCHHS BUOBOI MPUHAICKHOCTI OaKTepiii, OCHOBHUMHU € HACTYIIHI:

a) BigHomeHHss MiKpOOpraHi3miB 10 JxkepeJst Byrjemno. J[Jisi BCTAHOBJICHHS,

SKi JDKepena BYTJCII0 CIHOKHUBAIOTHCA JAHOK OAKTEPIi€r0, TOTYETHCS CHHTETUYHE

YKUBHWJIbHE cepenoBule. J[o mporo MiHepaaIbHOTO CEpEOBHINA JOMA0Th Y KUTBKOCTI

1% mxepeno ByTJewto, o TOCHIIKYEThCS:

1) rekco3u — riOKo03a, rajiakTo3a ( Mpu PEYOBUH y CEPEIIOBUILI CTEPUIIIZAIlIIO

BenyTh npu 100°C y kun'stunsuuky Koxa);

2) NeHTO3H;
3) nucaxapuauacaxapo3a, MalibTo3a, JIaKT03a;
4) MOMIIyKpH: NEKCTPHUH, KPOXMaJIb, IIEJUTIOJIC3a,;
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5) comnl opra"idyHuUX KHUCJIOT: MYpPAIlWHOI, OITOBOi, MacJIsIHOI, OYpIITHHOBOI,
si0JTy4HO1, BUHHOT, INMOHHOT ¥ 1HIIIMX KHUCIIOT;

6) CIUPTH: €THJIOBUN CIIUPT, TIIIIEPUH, EPUTPUT, MAHIT, TYJIIUT;

7) *KupH, TIFOKO3UIHU Ta 1HII OPTaHiYHI CTIOTYKH.

Puc. 11. ®opma ko.J10HIL
a — OKpyria; 6 — okpyria 3 GeCTOHYATUM KPAEM; B — OKPYTJa 3 BAIMKOM I10
Kparo; T, 1 — PU30i/IHI; € — 3 pU30iTHUM KpaeM; € — aMeOOBUIHA; K — HUTKOIIOA10HA; 3
— CKJIQJ9acTa; 1 — HeMpaBuIbHA; K — KOHIICHTPUYHA; JT — CKJIaHA.
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1 2 3 4 5 6 7
Puc. 12. Tunu po3pigKeHHs KeJaTUHY:
1 — nomrapoge; 2 — miiikonoaioHe; 3 — MiKkonoAioHe; 4 — pinonoaioHe; 5 —
MixyponoiioHe; 6, 7 — kpareponoaiOHe

1 2 3

Puc. 13. Pict 0akTepiii Ha KocoMy arapi npu NOCiBi ITPUXOM:
1 — Bacillus mycoides; 2 — Bacillus vulgatus; 3 — Bacterium vulgare

0) /I:xepena a3zory. Y SKOCTI JDKepeNn a30Ty 3a3BH4Yaili BHKOPHCTOBYIOTH
MEeNTOH, acmaparid, TIJIKOKOJIb, CEYOBHMHY, amiadyHi ¥ a30THOKHMCII COJli,
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MOJEKyIsIpHUN a30T. KokHe 13 3a3HadyeHHX JpKepen a3oTy (KpiM aTtMocdepHoro
a30Ty) Jo/a€eThes B KibKocTi mpubau3no 0,1-0,2% #Ha 00'eM KUBUILHOT PiTUHA

B) ra30yTBOPEHHA — 32 BUKOPUCTAHHS BYTJIEBOJIIB, IO JTOJAIOTHCSA 10 MSICO-
NENTOHHOMY OyNbiOHY (3 HUX MOMEPEIHBO BUIANIAIOTH LYKOP 30pOKyBaHHSIM 3a
JOTIOMOT'OF0 KUIITKOBOT MAJIMYKHA) MOXKYTh BUIUIATHCS Ta3u, /st IXHBOTO BUSBIICHHS
BUKOPHCTOBYIOTH a00 IIOCIB YKOJIOM B arapoBe cepefoBHINe B mpodipii (mpu
YTBOPEHHI Ta3iB CTOBIYUK arapy pO3pHBAETbCA) ab0 3a JOMOMOTOI0 «IIOTUIABKIBY.
[TorutaBok 3aHYpIOIOTH B MPOOIPKY 3amasHUM KiHIIEM JOTOPH TaK, 1100 BiH MOBHICTIO
3alOBHUBCA cepeloBuIeM. ['a3, 10 BUAUIAETHCSA, HAKOMHYYETHCS Y TIOMJIABKY Y
BUTJIsAT1 OynpOariok (puc. 14).

Puc. 14. Hakonn4yeHHs1 ra3iB y NomjiaBKy:
a — PICT KyJIbTYPH CYIPOBOKYETHCSA Ta30yTBOPEHHSAM; O — ra30yTBOPEHHS
BIJICYTHE

r) KHCJI0TOYTBOPEHHS — 3a TIOCIBY Ha JKUBHJIBHUX CEPEIOBUIIAX, IO MICTATh
BYI'JIEBOJIM, JOCHTh YAaCTO yTBOPIOIOThCS IE # OpraHiuHi KUCIOTH. IX MOCHiIeHe
HAKOMMYEHHSI CIIOCTEPIracThcsl 3a3BMYail MPHU JOJaBaHHI B CEPEOBUINE KPEUIH.
HasiBHICTH KHCIIOT y KyJbTYp1 JIETKO BUSBIISETHCS HA CEpelOBHUINAX 0e3 KpeWau 1o
TUTPYBaHHIO iX JCHMHOPMAJbHUM JYroM (BHUXIJHE CEpelOBUIIE IOBHHHAa OyTH
BIITUTPOBAHE TPU MOCTAHOBII JOCIIAYy), a IPU HASIBHOCTI Kpehaum — mo mpobi Ha
PO3UYMHHHUI Kaibllld y cepemoBuill (0 S5 M cepemoBHWIa JOJAl0TH 1 M
KOHIICHTPOBAHOT'O PO3YMHY IIABJIEBOKHUCIOIO AaMOHII0, y MPHUCYTHOCTI KHUCIIOT
3'SIBIISIETHCS OUTHIA OCa/l, HEPOZYMHHUHN Y BOJII TIPH IM1IKUCIICHH] OIITOBOIO KHCIOTOIO).

A) iHWI NPOAYKTH KUTTEMISIBHOCTI Oakrepiil. 3 IHIIMX MPOAYKTIB
KUTTEAISUIBHOCTI OaKTepiil BCTAHOBIIOIOTh HAsIBHICTh Y CEPEOBUIII CIIUPTIB (BIATIH
YaCTUHU HEUTPAJIBHOTO CEpPEeOBHUINA 3 HACTYIHOK NPOO0OI0 Ha CIUPT), aMiaky
(mpoba 3 peaktuBoM Heccrepa), cipkoBoaHIO (po0a 3 OLTOBOKUCIUM CBUHIIEM),
iH0My (mMpoba 3 a30TUCTOI KUCIOTOK0), MPOAYKTIB BITHOBJICHHSI a30THOI KHUCJIOTH
(mpoba 3 «UMHK-HOJ-KpoXMajieM» Ha a30TUCTY KHUCIO0TYy). KpiM TOro, BUSIBISETHCA
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BIIHOBJIFOBAJIbHA 3/IaTHICTh JIOCIHKYBaHOT OaKTepii 1Mo 3He0apBICHHIO METHJIEHOBOT
CHHI.

€) BiHOIIEHHS 0 KHUCHIO. [[711 BCTaHOBJICHHS, SIKE€ BIJHOIICHHS JaHOTO
MIKpOOPTaHi3My JI0 KHCHIO, POOJISATh IMOCIB HOTO YKOJIOM y TIPOOIpKY 3 arapoBuUM abo
JKETATUHOBUM CepeZoBUIEM. AepoOr pPO3BUBAIOTHCS y BEPXHIA YaCTHHI YKOIY,
dakyIbTaTUBHI aHaepoOW y CEpeaHid YacTWHI yKOJIy, a OOJliraTHi aHaepoOu — B
HYDKHIM 9acTHHI yKoury (puc. 15).

%K) CTidKicTb 0 Ppi3HUX (aKTOpiB 30BHIIIHBOIO cepexoBHINA (10
TEMIIEPaTypH, CBiTIIa, KOHIICHTPAIlii COJIeH, 10 BUCYIIYBaHHS, 3aMOPOXYBAHHIO U 110
pI3HUX aHTUCENTHUKIB). [[1s BCTAHOBJEHHS CTIMKOCTI MIKPOOpPraHi3My 10 IIHUX
¢dakTOpiB BUPOIIYIOTh KYJIbTYpY Ha KUBHJILHOMY CEPEIOBHII 3 JOJABAHHSAM Pi3HUX
pedyoBUH a00 3K BHCYIIYIOTh 1 3aMOPOXYIOTh KYJIbTYPY pa3oM 3 >KUBHJIbHUM
CEPENIOBHUIIEM Ta YCTAHOBIIOIOTh XKUTTE3IATHICTh JTOCIIKYBaHOT OaKTepii.

1 2 3 4 1 2 3 4

Puc. 15. Pict mikpooprasni3miB npu nocisi ykoJjiom (A) Ta npu nociei Ha
po3miaBieHe mijibHe cepenonuine (b):
1 — aepoOu; 2 — dakynbTaTUBHI aHaepoOu; 3 — obiraTHi aHaepoou; 4 —
MiKpoaepodiin.

Konu Oyayte BH3HayeHi BCl MOpP(OJOriyHI, KyJbTypasibHi W (i310J10TI4HI
O3HaKW, TO MOXHAa TMPHUCTYMUTUCS JO BHU3HAYCHHS BHIOBOI MPUHAJIEKHOCTI
JOCTIKyBaHO1 OakTepii.

Ha ocHOBI [mocimiKEeHUX O3HAK 3riIHO HABEAECHUX Hajll BUXIAHUX HJaHUX
BHU3HAYAEMO PiJ Ta BUJ 30yIHUKA.

IocainoBHiCTH BU3HAYEHHS POY Ta BUAY MIKPOOPTraHi3MiB

Busnauenns poay:
1. Koku 3

2. [Mannuku 4

3. B piagkoMy cepeoBHIIl PICT OAMHOYHUMH KJIITUHAMHU, ABIHYAaTKaMU a0o
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HENPaBUJILHUMH CKOMMMYEHHSIMHU — MIKpoKoK (Micrococcus)
B pigkoMy cepenoBuiili picT makeTaMu, 1110 HaraayrTh TIOKH TOBAapIB —
capuuHu (Sarcina)
B pigkomMy cepemoBHIIli PICT JOBTHUMH JIAHIIO)KKAMH — CTPENTOKOK
(Streptococcus)
. bescrioposi popmm — Gaktepii (Bacterium)
CriopoyTtBoproBajbHi popmu — oarmau (Bacillus)
BuzHaueHHsi BUY:

Micrococcus
. Ha arapi 1 xenatuni Outmid, cipuii a0o opaHXeBUI PICT 2
Ha arapi 1 )xenaTuH1 picT Bijl pOKEBOTO JI0 ICHO-UE€PBOHOTO 11
Ha arapi i xenatuni pict cuniii (Micrococcus cyanes conn)
. Kenatuna po3pipKyeThcs
XKenatuHa HEe pO3PIIHKYETHCS

. MoJ10KO 3BEpTaEThCs

o A OO W

Mo70KO HE 3BEPTAETHCS

. Pict 6imuii (Micrococcus acidi lactis)

Pict »xoBTHii (Micrococcus citreus)

Pict opamxeBwuit (Micrococcus aureus)

. Pict 6imuii (Micrococcus butyri)

Pict xoBtHrii (Micrococcus chromotraus)

Pict cipo-nomapanuesuii (Micrococcus cremoides)
Pict Oypo-xoBTtuit (Micrococcus badius)

. Mo710KO 3BEpTAETHCS 7
MoJ10KO HE 3BepTa€ThCA 8
. Pict 6imuii (Micrococcus lactis acidi)

Pict sxorTrii (Micrococcus acidi lactis)

Pict opamxesuit (Micrococcus umbilicatus)

. Pict Gimmi 9

Pict iH110r0 KOIBOPY 10



9. Pyxomi dopmu (Micrococcus agilis albus)
Hepyxomi ¢hopmu (Micrococcus candicans)
10. Pict sxoBTHit (Micrococcus sulfurens)
Pict opamxkewuii (Micrococcus aurantiacus)
Pict Gypo-xoBtuit (Micrococcus versicolor)
Pict mokpuruit mpo3opum HaeoToM (Micrococcus concentricus)
11. Pyxomi popmu (Micrococcus agilis fili)
Hepyxowmi popmu (Micrococcus roseus)
Sarcina
1. Ha arapi 1 >)xenaTuHi O11MiA, CIpU, )KOBTUI a00 OpaHKEBUH pICT
Ha arapi i »xenatuHi poxxeBuit abo yepBoHHMIA picT (Sarcina rosea)
2. Pict 6inmii abo cipwuit (Sarcina alba)
Pict x0oBTHI, jkeaTHHA PO3PiKyeThCs (Sarcina cutea)
Pict opamxewuii (Sarcina aurantiaca)
Pict Oypo-xoBtuii (Sarcina fulva)
Streptococcus
1. XKenatuna po3pimxyetbes (Streptococcus gracilis)
XKenatuna He poO3pIIHKYETHCS
2. Moutoko 3BepTaeThes (Streptococcus pyogenes)
Mornoko He 3BepTaeThes (Streptococcus kefir)
Bacterium
1. Ha arapi 1 >)xenaTuHi 6111ii 10 ciporo, cyOcTpat He 3a0apBIIOETHCS
Ha arapi 1 xematuni OumMii 10 ciporo, cyOCTpar 3a0apBIIIOETHCS B
3eJIEHUM, CUH1A a00 TEMHO-0Ypuil KOIip
Ha arapi 1 >xenaTuH1 >KOBTUI O OPAHKEBOTO
Ha arapi 1 sxenaTuHi poxxeBUi, 4epBOHUI 10 OypO-4epBOHOTO
Ha arapi i sxenaTusi cuHiit 10 $i071€TOBOTO
2. Komnonii 3 piBHUMH, 323yOpeHUMH a00 JIOTATEBUIHUMU KpasMu
Kosonii 3 HempaBuibHMMH BHpocTamMu abo mpomensmu (Bacterium

vulgare)

12
13
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3. Hepyxowmi ¢hopmu
Pyxomi dhopmu
4. MoJIOKO 3BE€pTAETHCS
Mouoko He 3BepTaeThes (Bacterium innocuum)
5. I'azoytBOpenns Ha cepeposuii MIIb + rmoko3a € (Bacterium acidi
lactis)
I"azoyTBOpenns Ha cepenosuini MIIb + rmoko3a memae (Bacterium
limbatum)
6. MoJioko 3BepTaeThes, ra30yTBopeHHs Hemae (Bacterium coli)
Mouoko He 3BepTaeTbes (Bacterium stutzeri)
7. XKenatuna po3pimkyerbes, cyoctpar 3enenuit (Bacterium fluorescens)
XKenatuHa HEe pO3PIIHKYETHCS
8. CyOctpar 3a0apBiO€TbCS B 3€JEHUM, piamie — B Oypuil Kouip
(Bacterium puridum)
CyOcTpar 3a0apBiIOETbCS B CHHIM 10 4opHOro koiip (Bacterium
syncianuum)
9. Pict sAcKkpaBO-)KOBTO-3€JCHHM, MyKE€ MaJeHbKI pyXOMi Maju4KH, sKi
MOBUILHO PO3PLIKYIOTH kenatuny (Bacterium turcosum)
Pict numonHO ab0 30510TUCTO-KOBTUM. [lanuuku Hepyxomi, KenaTuHa
He po3pimkyerhes (Bacterium luteum)
PicT sx0BTO-0111M# 10 OYpO-OpaHKEBOTO
Pict nMMOHHO-)XOBTHMH 3 YEpBOHMM 3a0apBJICHHSIM CyOcTpaTry
(Bacterium erythrogenes)
PicT opankeBuit 10 LIETISHO-YEPBOHOTO
10. XKenmatuna po3pimkyerses, pyxomi ¢popmu (Bacterium crenoides)
XKematnuna He po3pimKyeThes, HepyxoMmi ¢Gopmu (Bacterium
ochraceum)
11. Hepyxomi popmu (Bacterium tuevum)
Pyxomi ¢opmu (Bacterium chrysogeora)

12. JKematmHa He po3pimkyeTbes, Hepyxomi Gopmu (Bacterium

10

11
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prodigiosum)
XKenaruna pospimkyerses, pyxomi popmu (Bacterium latericium)
13. Pict dioneroBuii (Bacterium violaceum)
Pict cuniit (Bacterium coeruluem)
Bacillus
1. Aepo6Hui popmu
Crtporo anaepoOHi popmu
2. YKon y )eJaThHi 3 00KOBUM PO3TalyKECHHIM
VYkon y xenatusi 6e3 po3raiyKeHb
3. PozranykeHHs TOHK1, JOBIl, CX0I1 Ha KOPEHEBI MHYKH, MAJIOPyXOMi
oarm (Bacillus micoides)
PosranyxenHs ayxe KOpoTki, Hepyxomi Oamwim  (Bacillus
ellenbacheusis)
4. Pict Ha KkapTomuli y BUIJAAl Oimoro Bumykioro Haiboty (Bacillus
oxalaticus)
Pict ma xaprommi y Bumismi ToHkoi mposopoi twiiBkm (Bacillus
tumesceus)
Pict Ha kaproruti cipuii, mnockuii, 6opomrauctuii (Bacillus silzilis)
Pict Ha kapTomi )KOBTYBaTO-OypHii
Pict Ha kapTOIUTl Y BUTJISIAI 3MOPIIIKYBATHX CKIIAJIOK
5. IosineHOpYXHUBI hopmu (Bacillus megaterium)
HIBuakopyxiuBi popmMu
6. Ha arapi 1 >xenmaTuHi Cipuii TIpO30pUN PICT, Ay>KE BEJIUKI CIOpH 3
rpansmu (Bacillus asterosporum)
Ha arapi 1 kematuHi JKOBTHM PICT, MaJCHbKI MAJIUYKH 3
mmiHapuaHumMu ciopamu (Bacillus paulus)
7. Pict 6imo-cipwmii (Bacillus mezentericus vulgatus)
Pict sxopTuii (Bacillus mezentericus tuscus)
Pict cipo-cuniit 1o 6ypo-uepBonoro (Bacillus mezentericus ruber)

Pict posxeBuii o poxeBo-0yporo (Bacillus mezentericus niger)

H W o0 N
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8. YTBOpeHHs MacIsHOI KHCJIOTU BIJICYTHE, CHEPTIMHUN pO3Kjaj OUIKIB,
criopoyTBopeHHs iekrpuaianbue (Bacillus putrificus)
MacnsiHa ~ KUCJIOTa  YTBOPIOETHCS, OIIKM HE  PO3KIAAAIOThCH,
CTIOPOYTBOPEHHS KIIOCTPHUIialIbHE 9
9. Pyxomi ¢opmu (Bacillus amilobacter mobilis)

Hepyxomi popmu (Bacillus amilobacter inmobilis)

ITuTaHHA 1J CAMOKOHTPOJIIO:

1. SIxi o3HaKM HaJIEXKATh 10 MOPPOJIOTIUHUX?

2. SIxi 03HaKU HaAJNEXKATh O KYJIbTYpaTbHUX?

3. SIki o3HaKHW HajekaTh 10 (i310JIOTIYHUX?

4. Ha sxi rpynu noAuIAIOTECS MIKPOOPTaHI3MH MO BITHOUIEHHIO O KUCHIO?

JIABOPATOPHA POBOTA Ne 6

JocaigkeHHss 30yAHMKIB MOJIOYHOKHCJI0ro OpoainHsa. IlocranoBka
AOCJIIIY HA MACJASIHOKHCJIe OPOAIHHA Ta HITPU(IKALIIO Y IPYHTI.

Marepiaau i o0gagHaHHSA: OaKTEOPOJOTIYHI TETNIi; CHUPTIBKU, CIPHUKWU;
MITaTUBU; TPOOIPKU 3 Ke(dipoM, KUCITUM MOJIOKOM, CMETaHOIO, HOTYPTOM, PO3COJIOM
OBOYIB; MIKPOCKOIIH; MPEIMETHI Ta HAKPUBHI CKEJbIl; MPOOIpKU; cTedsa JHOHY;
cUpa KapTomis, moApiOHeHU! GIIPTPYBAIbHUNM TAamip; JIUCTUIHOBAaHA BOJA;
IIMAaTOYOK  Kpeiam;  cepeloBMINA  JJII  PO3BUTKY  IIEJIOJIO30JITUIHUX
MIKpOOPTaHI3MiB; CepeOBHIA JIsl PO3BUTKY HITPU(DIKYBATBHUX MIKpOOpraHizmis I
ta Il dhazu; MeTusIeHOBUI CUHIN.

Bxka3iBkH 10 BUKOHAHHS PO0OTH.

MoJuiouHokmci 0akTepii — (i310JI0TIUHA TPyNa XEMOOPraHOreTepOTPODHHUX,
HECITPOYTBOPIOBAIILHUX, HEPYXOMUX, (DaKyJIbTaTUBHO aHAEPOOHUX MIKPOOPTaHi3MIB,
30yTHUKIB MOJIOYHOKHCIIOTO OpOiHHSA. TparisstoThCs y MOJIOI Ta KUCIOMOJIOYHHUX
MPOJYKTaX, B COMHHAX, MapuHaAaX, y IpyHTI, B dimocdepi Ta pusocdepi pociivH, B
KHUIIIEYHUKY XpeOeTHux (puc. 16).

VY pesynbTati 30poKyBaHHS IYKpiB (TIIFOKO03a, (PpyKTO3a, MaHO3a, caxaposa,
JIAKTO3a, MaJbT03a Ta 1H.) YTBOPIOIOTH MOJIOYHY, OIITOBY KHCJIOTH, eTaHoi, CO».

3a Mop(}OJIOTIYHUMHU O3HAKAMU MOJIOYHOKHUCII OaKTepii MOAUISIOTh HA KYJISCTI
(Streptococcus) ta nanmmukonoaioHi (Lactobacterium, Lactobacillus ).

Kyascri (oxpyr.i, chepuuni, KOKH) MOJIOYHOKHUCII
OaKkTepii BUKOPUCTOBYIOTHCSI MEPEBAXKHO 3 METOI0 BUTOTOBJIEHHS MOJIOYHOKHCIIHX
MPOJIYKTIB.
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a - Lactobacﬂlus bulgarlcus — Lactobacnlus aC|doph|Ius 6 —
Lactobacterium bulgaricum

Bifidobacterium bifidum Lactobacterium plantarum
Puc. 16. M0JI0YHOKHCJIi MIKPOOPTaHI3MHU IiJi MiKPOCKOIIOM:

IMananykonoaiOHi MOIOYHOKHUCII OaKTepii BAKOPUCTOBYIOTHCS MEPEBAKHO MPU
CKBaIllyBaHHI PYKTiB Ta OBOYIB.

3a xapakTepoM OpOIiHHS iX MOAUISIOTH Ha Bl TPYTIH:

I'omogepmentaTtuBHi a00 TUMOBI OakTepii — yTBOPIOIOTH JIMILIE MOJIOYHY
KHCTIOTY, siKa ckiagae 10 90% Bia ycixX MPOIYKTIB 30poaKyBaHHS:

CsH1206 — 2CH3;CHOHCOOH+ CO; + 94,3 x/Ix

30yaHuKN roMoepMeHTaTUBHOTO OpoaiHHA (puc. 16):

Streptococcus lactis — MooYHOKHCIHI CTPENTOKOK, KIITHHU PO3TAIIOBaHI Y
BUTJISI/II TUTIIIOKOKIB T4 KOPOTEHBKUX JIAHITIOXKKIB (BUKJIMKAE 3rOPTAHHS MOJIOKA);

Lactobacterium bulgaricus — Goarapcpka mnanuyka, BUKOPHCTOBYETHCS IS
BUTOTOBJICHHS MTPOCTOKBAIITI;

Lactobacterium cucumeris — oripkoBa mNajWyka, yTBOPIOE JIAHIIOKKH, Oepe
y4acTh y KBaIlIEHH1 OT1pKiB;

Lactobacterium plantarum — Gepe ydacTh y KBalllcHHI OBOYIB 1 CHJIOCYBaHHI
KOPMIB;
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Lactobacterium casei — Buairpae poJjib Mpu J03piBaHHI CHPIB;

Lactobacterium  acidophilus — BuKOpUCTOBYeTBCS  UII  BHUTOTOBJICHHS
aruaodimina.

I'eTepodepmenTaTuBHi 260 HeTUTIOBI OaKTepii — MMiJ Yac OPOAIHHS 3 TIIOKO3U
KpIM MOJIOYHOI KHUCJIOTH YTBOPIOETHCS OLTOBA KUCIOTA, BYTJICKHCIUHN ra3, €TUIOBUN
CIIUPT.

CsH1,06 — CH3CHOHCOOH + CH3COOH + C,HsOH + CO; + H,

Jlo 30ymHUKIB  reTepoepMEHTATHBHOTO  MOJIOYHOKHCIIOTO  OpOmiHHS
HaJeXaTh:

Lactobacterium brassicae — kamycTsiHa HaJIndKa;

Betabacterium brevis, Bonu 3ycTpi4aroThbCsi Ha POCIMHAX Ta y XJIIOHHX
3aKBacKax.

Bidinodaxrepii — e Gakrepii poxy Bifidobacterium, BurnsmaroTh sk mpsmi
abo posramyxkeHi mnamuykd. Hepyxomi, Oe3cmopoBi, rpamno3uTuBHi. TumnoBuii
npencrapauk  — Bifidobacterium  bifidum. bigimobakrepii  3yctpivarorbcs B
KHIIKOBOMY TpaKTi JIFOAWHW Ta TBAapWH, CHHTE3YIOTh AHTHUOIOTHKH, 3 YHCTHX
KYJBTYp FOTYIOTb JIIKYBaJIbHUM MOJIOYHOKUCTUN O1(piaiH.

MosnouHokuciae OpodiHHS € OCHOBOIO BHPOOHHUIITBA KHUCIOMOJIOUYHUX
MPOYKTIB, XI100MEKapChKOI MPOMUCIOBOCTI (HOpHUH XJ110), CKBAaIllyBaHHS OBOYIB Ta
(GpPYKTIB, CUIOCYBaHHSA KOPMIB Ta JIJIsl OTPUMAHHS MOJIOYHOI KUCIOTH.

JocigzKeHHSI MOJTOYHOKHMCJINX OaKTepii.

1. Ha mpeameTHe CKJIO HAHECTH KpPAIUIIO KHUCIOMOJOYHOTO MPOAYKTY alo
po3coily, OAAaTH Kparuiio JUCTUIHLOBAHOT BOAM Ta 3a JIOMOMOIO OakTepiaibHOI
MEeTJI1 BATOTOBUTH Ma30K.

2. Ma3ok BUCYIIMTH HaJl TIOJIyM sIM CITUPTIBKH Ta 3a(iKCYBaTH.

3. Ha ¢ikcoBanuif TakuM YHHOM Ma30K HAHECTH KiJbKa Kparmeib
METHJIEHOBOT'O CUHBOTO Ha 3—5 XB.

4. IlpenapaT NOpPOMUTH BOAOK, BHUCYIIUTH (UIBTPYBAJIBHUM MarepoM 1
MIKPOCKOITIFOBATH.

5. 3HaliTu B MOJI1 30pYy JIAHITIOKKU KOKIB a00 MaJIMYOK. 3pOOUTH CXeMaTUYHUN
MaJTFOHOK.

ITocTanoBKa A0C/IiLy HA MACISTHOKHUC/IE OPOXiHHSA Y ITPYHTI:

a) NmepeTBOPEHHs] MEKTUHOBUX PEYOBHH — TOTYEMO CHOMNUK 13 5—6 creben
JbOHY JOBXKHHOIO 2-3 CM, 3B’SI3y€EMO HHUTKOIO 1 pPO3TAIIOBYEMO Yy MpOOIpIIi.
[TpunuBaemo B mpoOipKy A0 Y2 00’eMy IUCTHIBOBAHOI BOJH, JOBOAUMO A0 KUIIHHS
Ha CHOUPTIBII. 3JMBAEMO BOJY, MOJMBAEMO CBDKOI 1 3HOBY Kuml situmo. Ilicns
OXOJIO/DKCHHST TTPOOIPKA BHOCHMO IIIMATOYOK TPYHTY JUISI 3apa)KEHHS CepeOBUINA
30y THUKaMU PO3KJIaAy MEeKTHHOBUX PEYOBHH.

0) mnepeTBOpPeHHs KpPOXMAaJI0: TpoOipKky Ha Y4 00’eMy 3amOBHIOEMO
Hapi3aHOI0 KyOMKaMU CHPOIO KapTOIUICHO 1 IOJMBAEMO JI0 Y2 00’ €My TUCTHIIHOBAHOIO
BOJIOIO, JIOBOJMMO [0 KHMIHHS Ha crnupTiBiil. Ilicias oxonomkeHHs TpoOipKu
JOJJTAEMO IIMAaTOYOK KPEWIW N7l CTBOPEHHS JIY’)KHOTO CEpEeOBHINA ITMATOYOK Ta
CUPOI KapTOIUTI JIJIsl 3apa)KeHHs CEpeIoBUIIA 30y THUKAMU PO3KIaay KPOXMAIIIO.

B) NepeTBOPEHHS LEJII0JI03M: MPoOipKy Ha Y4 00’eMy 3alOBHIOEMO APIOHO
Hapi3aHuM (PUIBTPYBAJIBHUM MarepoM 1 JI0JIUBAEMO JI0 Y2 00’ €My cepeoBHILEM, IO
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CIIYTY€ JJISl PO3BUTKY IETIOI030JITUYHUX MIKpPOOPTaHi3MiB, IOBOJUMO 0 KUITIHHS
Ha couptiBmi. [licns 0XonomkeHHA MPOOIPKHM JONAEMO IIMATOUYOK TPYHTY JJIst
3apakeHHS CEePeIOBUINA LETIOIO30TITHYHUMHI MIKPOOpraHi3MaMHu.

IlocranoBka xocJiiny Ha HiTpUpikanio y rpyHTi.

Hitpugikauis — ne MixkpoOioJOTIYHUI TPOIEC OKUCICHHA amiaky 1 cosel
aMOHIIO, 1[0 HAKOMUYYIOThCA Yy TPYHTI, THOIO Ta BOJOMMAax 3aBASKU amMoOHi(pikarii
CTHOYaTKy JI0 a30TUCTOI, a MOTIM 10 @30THO1 KHUCIOT.

C.M. BuHorpaacbkuii BUSIBUB, L0 Tpoliec HiTpuQikaiii BiiOyBaeTbcs y IBI
¢da3u, KoXKHa 3 IKUX 3YMOBJICHA CHEIU(PIIHOIO TPYIIOI0 aepOOHUX OaKTEpIid:

1. Ilepma ¢a3za nirpudikanii — OKMCICHHS aMiaKy J0 a30THCTOI KHUCIOTH Ta
ii comei —  wHiTpuTiB. Ilpomec  BUKIMKAae  Trpyma  TI'paMHETaTHBHUX
oaktepiit: Nitrosomonas, Nitrosolobus, Nitrosococcus, Nitrosocyctis, Nitrosospira

2NH3 + 30, — 2HNO; + 2H,0 + 279 x/Ix

2. Jipyra ¢a3a nirpudikaunii — JOOKHCIEHHS a30TUCTOT KUCJIOTHU JI0 a30THOI 1
ii coneit HiTpatiB. 3aiiicHIoe Tpymna Oakrepiii: Nitrobacter, Nitrospira, Nitrococcus.

2NH02 + 02 — 2HN03

Hitpudikyroui Oakrtepii Hanexarb 0 THUIOBUX XEMOJITOABTOTPO(DIB 1 €
OOJIIraTHUMH aepoOaMH.

[Ipouec HiTpudiKaLil BAXKIUBUNA IJI1 POAIOYOCTI IPYHTY Ta >KUBJICHHS POCIIUH,
TaK K yac HITpU(IiKalli yTBOPIOIOTHCSA COJII A30THOI KHUCIOTH — HITPATH, SIKI €
OCHOBHUM JIPKEPEJIOM a30TY ISl BUILIUX POCIIUH.

IlocranoBka paochigy: 18I mpoOipku mo3Hayaemo Imppamu 1 Ta 2 1
3aIIOBHIOEMO KOXHY JI0 Y4 00’€My CepeloBUILAMHU, IO CIYTYIOTh IJIsi PO3BUTKY
HITpUGIKyBaAIbHUX MiKpooprani3MiB BianoBiaHo I ta I a3 Hirpudikariii, 1oBoaumo
70 KUMiHHA Ha crupTiBil. [licas oxonomxeHHS TPOOIPOK B KOXKHY JOJAEMO TIO
TpyAouIll  TPyHTY  JOJisi  3apaXeHHsS  CepelioBHINA  HITpU]IKyBaIbHUMU
MIKpOOpTraHi3Mamu.

IIuTaHHs 1JI9 CAMOKOHTPOJIIO:

[Ipotiec MOTOYHOKUCTOTO OPOIIHHS, OCHOBHI BH/IH.
Hait6isb11 nommpeHi 30y THUKH MOJIOYHOKHUCIIOTO OpOIIHHS.
[Iporiec MacIIHOKHCIIOTO OPOAIHHS.

[Ipouec HiTpuikarmii.

®da3u HiTpudIKalii.

agrLONE

JIABOPATOPHA POBOTA Ne 7

JocainkeHHss 30yJHUKIB MacCJASTHOKHCJIOr0 OpodiHHA Ta HiTpudikaunii y
IPYHTI.

Marepiaamn i oOgagHaHHsA: OaKTEOPOJOriYHI NETNI; CHUPTIBKU; CIPHUKHU;
HITAaTUBU; TPOOIPKU 3 CEepeloBHUINAMM, € 3aKIaAaBcs JAOCHIA Ha MAacCISIHOKHUCIE
OpoiHHS Ta HITPUGIKAIIIO Y ITPYHTI; MIKPOCKOIIH; IPEAMETHI Ta HAKPUBHI CKEJIBIIS.
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Bxka3iBkM 10 BUKOHAHHS pO0OTH.

JocaigaxenHs 30y THUKIB MacCJISHOKHMCJIOr0 OpOJiHHSA.

Macasinokucai 6akrepii (npexcraBauku poay Clostridium) e oOmiratHi
aHaepoOH, CIIOPOYTBOPIOIOUI, XEMOOPTaHOTPO(hHU, MyXKEe UYYTIHUBI 10 KHUCIOTHOCTI
cepenoBumia (ontumansHa pH = 7-7,3), rpaMmo3WTHBHI MaJWYKHA, IO 3/aTHI
30pO/KyBaTH BYTJICBOAM Ta JESIKI OPraHiYHI KHCJIOTH JI0 MACISHOI Ta OITOBOI
kucnot, H, 1 CO,. Knoctpunii — pyxomi (meputpuxu) aHaepoOHi OakTepii, 110
MENIKAIOTh y IPyHTI ¥  yTBOPIOIOTH CHOpPH 32 KIOCTPUAIaIbHUM  abo
TUTCKTPU i IbBHUM THTIOM.

TunmoBuMu npeacTaBHUKaMU — MacisHokuciaux Oakrepiti €  Clostridium
pasteurianum, Clostridium butylicum, Clostridium acetobutylicum, Clostridium
omelianskii (puc. 17).

o
PR . Paa TV
Clostridium Clostridium Clostridium
omelianskii butylicum pasteurianum
Puc. 17. Tunosi npeacTtaBHUKHU 30y THUKIB MACJIAHOKHUCJIOT0 OPOAiHHA
JocaigxenHss 30yIHUKIB MacCJSHOKHCJIOro OpoainHs. I3 mpoOipok, ne
3aKJ1a/1aBcs JOCII] Ha MEPETBOPEHHS y IPYHTI MEKTUHOBUX PEYOBHH, KPOXMAJIO Ta
LETI0JI03U MPUTOTYBATH Mpenapar >KMBUX KIITUH MACIITHOKHCIHUX MIKPOOpPraHi3MiB
METOIOM «PO3JABJIEHOI» Kparull, PO3MVIAHYTH MiJ MIKPOCKOIIOM CIOYaTKy Ipu
MaJjioMy, MOTIM IIPU BEIUKOMY 30UIbIIIEHH], CXEMAaTUYHO 3aMaJIFOBATH Ta MiAMUCATHU:
a) 30yAHMKH PO3KJAAy NMEeKTHHOBHX pedoBUH — Hanpukiaa, Clostridium
pectinovorum, Clostridium felsineum (puc. 18);
0) 30yTHMKH PO3KJIaAy KPOXMAJII0
B) 30yIHUKHM PO3KJIaay KJIITKOBHHM (LejrJo3mn) — Hanpukiaa, Cytophaga
Cellvibrio, Clostridium omelianskii (puc. 19).

Puc. 18. 30yanuKkn po3kiaaay NEKTHHOBHX PE4YOBHH:
a — Clostridium pectinovorum; 6 — Clostridium felsineu



56

B r

Puc. 19. 30ynnnku po3kiaany KIITKOBUHU:
a — Cytophaga; 6 — Cellvibrio; B — Clostridium omelianskii (Mos0i KTiTHHE);
r — Clostridium omelianskii (kmiTian 31 ciopamu).

JocainkenHs 30yAHUKIB HiTpU@IKamii.

I ¢aza: 30ynuukiB | dasu HiTpudikaiii BUSBILEMO 32 HAKOMUYCHHSIM
a30TUCTOI KHUCJIOTH Ta HITPUTIB. Jus mporo y 3arnmuOieHHs GpapPopoBoi MajeTKu
BHOCHMO 3Pa30K CEpeIOBHIIA 13 MPOOIPKH, Je OYyJI0 3aKIaAeHO A0CI 31 30y IHUKaMU
I dba3u HiTpudikamii Ta qonaemMo peaktus ['picca, nepeminryemo. [losiBa yepBoHOTrO
BIJITIHKY CBIAYMTH NMPO MPUCYTHICTh y cepenoBullll 30yaHukiB I ¢a3zu HiTpudikamii.
[TosiBa poxkeBOTro KOJIbOPY HpH AOJABAHHI JO CEpeloBUINA 3 MPoOIpku 1 peakTuBy
Heccnepa cBiAUUTh PO NMPUCYTHICTH HITPUTIB.

II da3za: 30ynuukiB Il da3u HiTpudikaiii BHUSIBILEMO 3a HAKOMWYEHHSIM
a30THOI KHUCJIOTH Ta HiTpaTiB. s mporo y 3armuOnenHs (apdopoBoi maneTku
BHOCHMO 3pa30K CEepeOBHINA 13 IPOOIpKH, Je OyJI0 3aKiIaeHo AOCTi 31 30y HUKaMu
I ¢da3u wHiTpHdikamii Ta g0mMaEMO peakTUB AUdEHITAMIH, SKUA POIYHUHSIEMO
KPaIUIMHOIO CIpYaHOi KUCIIOTH, mepemimryeMo. [losiBa CHHBOTO BIATIHKY CBIAYUTH
po MpHUCYTHICTH y cepenouiili 30yanukiB Il da3u nirpudikauii. [TosiBa poxxeBoro



57

KOJIbOPY IIPH JI0OJaBaHHI 0 cepeioBuIla 3 MpoOipku 2 peakTuBy Hecciepa cBiTUUTH
PO IPUCYTHICTH HITPATIB.

I3 mpobipok, ae 3akmamaBcs AOCTIA Ha HITpU(IKaIlio, IPUTOTYyBaTH Mpenapar
KUBUX KIITUH MIKPOOPTaHI3MIB  METOJOM pO3JaBlI€HOI Kparlii, pO3IJsHYTH
CIOYATKY MPH MajoMy, MOTIM MPH BETUKOMY 30UTbIIEHH], CXEMaTHYHO 3aMallOBATH
Ta MAMHUCATH.

Nitrosospira sp. bacterium  Nitrobacter Sp Bacteria  Nitrobacter Sp. Nitrifying

Nitrosococcus oceani Nitrosomonas

IIuTaHHs 1JI CAMOKOHTPOJIIO:

Jlo SIKOi pOAMHM HaJeKaTh 30y THUKA MACISTHOKHCIOTO OpOIiHHS?
Ski HalOLIBII MOMIMpPEH] 30y THUKA MACISTHOKUCIIOTO OpOIIHHS?

I paza HiTpudikarii, 30y AHUKHN Ta XIMi3M.

IT daza nirpudikamii, 30y THUKH Ta XIMi3M.

P

JIABOPATOPHA POBOTA Ne 8

BuBuennst mopgoJioriuHoi 0ya1oBu MIKpoOpraHizamiB — 30yAHUKIB XBOpP0OO
POCJIMH TA NMCYBAHHS PI3HUX 32 NMPU3HAYEHHSM BHMIIiB CHPOBHHHU (IJIOAH, OBOYI,
3€pHO0) Ta TOTOBUX NMPOAYKTIB (KJI0CTpHAil, Me30}iibHI i TepmModIbHI Oanmniu,
MIKPOCKOMIYHI rPUOM i APiKIKi).
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Martepiaan i obaagHaHHsi: Mikpockonu; damku [leTpi; 3pa3ku poOCIMHHUX
MaTepianiB, YpaKCHHX 3aXBOPIOBAHHSIMH; OaKTEpIiOJOTIYHI TETNi, CKaJIbIIEi;
npenapyBajbHl TOJKW; CHUPTIBKU; CEPBETKU; NPEAMETHI 1 HAKPHUBHI CKEJBIIS;
¢1akoHM 31 COUPTOM 1 BOJIOIO; PO3UYMH METHJIICHOBOTO CHHBOTO 1 (PYKCHHY; aTJiacu-
BU3HAYHUKU 3aXBOPIOBaHb IJIOIOBUX, OBOUEBUX, ATIAHUX 1 36pPHOBUX KYIBTYP.

Bka3ziBku 10 BUKOHAHHS Po0OTH.

Kopucryrouncs atinacamu Ta 1HIIOI JOMOMIKHOIO JITEPaTypor0, BU3HAYUTH
BU/I 3aXBOPIOBAHHS Y MTOIAHUX 3pa3Kax CUPOBUHHU.

MetogomM 3iCKOOYy BHUTOTOBHTH TIpenapaTd 30yJHUKIB 3aXBOPIOBaHb 1
PO3MIISIHYTH 1] MIKPOCKOIIOM.

3amanioBaT MPOSBHU 3aXBOPIOBAHHS Ha JOCHIHKYBAaHOMY OO’€KTI Ta BUIJIS
30ynHuka (popMa KIITHUHH — JjIs OakTepio3iB; MileIiid, OpraHd CIIOPOHOIICHHS 1
BUIJISIZ CTIOP — JUIsl TPUOHMX 3aXBOPIOBaHb). [linnucary 30y AHUKIB JJATUHULIEIO.

IIuTaHHd 1JI8 CAMOKOHTPOJIIO:

1. BruMB morogHuxX yMmoB, CTPOKIB 30MpaHHS, MEXaHIYHUX MOMIKOKEHb Ta 1H.

Ha TICYBaHHS CUPOBUHHU.

XapakTepucTuKa MIKpOOPTaHi3MiB, 1[0 BUKIMKAIOTh XBOPOOU POCIIHH.

3. Crmenugiuni (iTOnaToreHHi MIKPOOPTaHi3MH, IO BHUKIUKAIOTH XBOPOOU
POCIIMH Ta TICYBaHHSI CHPOBHUHH.

N

4. CriocoOu 1 TUTIM TIOMUPEHHS (DITOMATOTEHHUX MIKPOOPTraHi3MiB.

5. 3HaueHHs 30€peKeHHsI MPUPOJIHOT OOOJOHKH ILJIOJIB, OBOYIB, SIT1JI, 3€pHA Y
MOTIEPE/IKEHH] YPaXKEHHS iX XBOPOOAMHU.

6. XapakTepuctruka HaiOUIbII MOMUPEHUX XBOPOO TIJIO/IB, OBOUIB, SIT1]l, 3€pHA.

7. OCHOBHI 3aX0/AM 3 MOMNEPEIKEHHS MIKPOOIOJIOTTYHUX 3aXBOPIOBaHb ILUIOJIB,
OBOUIB, SIT11, 3€pHAa.

JIABOPATOPHA POBOTA Ne 9

3akiiaaHHA AOCJHIAIB HA BUBYEHHS CAHITAPHO-0AKTEPIOJIOTiYHOI0 CTaHY
o0JIaiHAHHS, IHBEHTaps, TapH, PyK 00CJayropyw4oro nepcoHany (MAP®AHM,
BI'KII).

JocainkeHHs 3a0pyAHEHOCTI 3epHa i 00POLIHA KAPTOIUISIHO NMAJTHYKOIO.

Marepiaaum i o00JaJHAHHA: CTEpWIbHI BaTHI TaMIIOHW; CTEPUIIHLHUN
TIEIITOHHO-COMBOBHIT po3urH; Koo Ha 100 cM®; crepmibHi mpobipku; damkn [Tetpi;
CTEpWJIbHI MIHIIETH; CTEPUIIbHI MeTajieBl TpadapeTu 3 0OMeXyBAIbHUMH OTBOPaMU;
MIIA; cepenoBumie Kecnepa; O6anku o6’emom 0,5; 1,0; 3,0 M MHIICTH;
OaKTepi0JIOT1UHI MEeTJI; NIIEHUYHUM X116 3 6opoIHa Buioro raryuky; MIIb.
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Bxka3iBkM 10 BUKOHAHHS pO0OTH.

Mikpo0io1oriYyHuii KOHTPOJIb CAHITAPHOIO CTAHY YCTATKYBAHHS Ta
iHBeHTap10.

[IpoOy A BU3HAUEHHS CaHITAPHOTO CTaHy YCTaTKyBaHHS, IHBEHTapIO OepyTh
3BOJIO)KEHHM CTEPWJIBHUM BaTHUM a00 MapjeBUM TaMIOHOM, SIKUM HpoTuparoTs 100
cM® moBepxHi. TaMIIOHH 3BOJOKYIOTh Yy CTEPHIBHOMY IEITOHHO-COIBOBOMY
po3uuHi. [{st oOMeKeHHsI TUIOII Ha MOBEPXHIO HAKIAAAIOTh CTEPUIBHUIN METaleBUi
TpadapeT 3 OTBOpaMu MEBHOro po3mipy. Ilicist B3STTS 3MHUBIB 3 MOBEPXHI TaMIIOH
yMinylore y mocyx 3 100 cM® CTEpUIBHOTO IMENTOHHO-CONBOBOTO PO3UMHY i
eHepriiiHo CcTpyiyioTh. BukonytoTs pos3Benenns (1/1000; 1/10000 1 T.1.). Bubip
CTYNEHS PO3BEACHHS 3aJCKUTh BiJ TmepeadadyBaHoi KinbkocTi MA®DAHM vy
npoykTi. Po3BeieHHs mii0UparoTh 3 TAKUM PO3PAXyHKOM, 100 Y 3aciBax Ha yallkax
[Tetpi Bupoctaino Big 15 10 300 kosoHii.

1 cM® Bimmosimmoro po3BenieHHsT BuUciBaloTh Ha MIIA 1 BU3HAYCHHS
kiibkocTi MA®AHM. 3aciBu TepMocTarytoTh nipu Temmnepatypi (30+£1) C° npotsirom
72 roguH. J103BOJISETHCSA MPOBOJUTH 3aBUYACHHUM OOJIIK pe3yJbTaTIB Mmiciid 48 roJuH.
B wamkax MifpaxoByIOTh KOIOHIl i BHKOHYIOTh MEpPEpaxyHOK Ha miomy 1 cm’ 3
ypaxyBaHHSM PO3BEIACHHS.

Jlns BuzHauenHst BI'KIT tammnonu 31 3MuBaMu 6€31mocepeIHb0 3aHYPIOIOTh B S5—
7 cM® omHOTO i3 cepenou 30arauenns (Kecnep, Koma). 3aciBi TepMOCTATYIOTH TIPH
temriepatypi (36+1)°C npotsirom 24 roaud. I3 npobipok 3 03HaAKaMU POCTY (3MiHA
KOJIbOPY, I'a30yTBOPEHHS, IOMYTHIHHA) poOJsATh BUCIB Ha cepenoBuine Enmo. 3
KoJioHii, xapaktepaux s BI'KII (uepBonux 3 metaneBum OmuckoM abo 6€3 HbOTO,
pOKEeBUX 1 OJI0-pOKEBUX), TOTYIOTh Tpemnaparu, ¢apOyoTs 3a ['pamom i
MIKpOCKOIyI0Th. [Ipu BUSBIEHHI B Tpemaparax T'pPaMHETAaTUBHUX O€3CIOPOBHUX
NaJM4yoK MPOBOAATH TECT HA Ta30yTBOPEHHS B HAIIBPIIKOMY CEPEIOBHUIIl 3
TJII0K03010. BpaxoByroTh pe3ynbrar micis iHKyOamii mpu Temmepatypi (37+1)C°
yepe3 6—8 ronuH. [lpu BUSBIEHHI Ta30yTBOPEHHS HA CEPENOBUINI 3 TIHOKO30I0
pOOJIITH BUCHOBOK TIPO T€, 110 B 3MuBax BusiiaeH1 BI'KII.

B pobGoumii 30mUT 3amuCyrOTh pPO3PaXyHKH Ta pOOISATH BHUCHOBOK MIPO
CaHITapHUI CTaH 00JIaIHAHHS Ta IHBEHTApA.

Mikpo0ioJIOTiYHMH KOHTPOJIb TIiri€HIYHOr0 CTaHy 00CJIYIrOBYKH40I0
nepcoHaly.

[Ipu B34TTI 3MHBIB 3 pyK HPOTHUPAIOTh TOBEPXHI JOJOHEH PYK, MPOBOISUH
BOJIOTMM TaMIIOHOM HE MEHII 5 pa3iB IO KOXKHIM JOJIOHI 1 MabIsX, ITiJI HITTSIMH.
CrepuibHI TaMIIOHU 3BOJIOXKYIOTh Y CTEPUIIbHOMY IENTOHHO-COJIOBOMY PO3YMHI 1
micast BimOOpY 3MHBIB 3aHYPIOIOTH B MPOOIPKY 3 CENIEKTUBHUM CEPEIOBUIIEM IS
BusiBnieHHs BI'KII (sx onucano Buiie).

3MHBH 3 CaHITAPHOTO OZATY OepyTh, MPOTHPAIOYU CTEPUILHUMH TaMIOHaMU 4
IUIOMMHN 110 25 cM° (HMKHS YaCTHHA KOXKHOTO pykaBa 1 2 TUJIONMIMHUA 3 BEPXHBOI
NepeHboi 4YacTUHU caHojAary). Ilicnms BigOOpy 3MHUBIB TaMIIOHM 3aHYPIOIOTh B
npoOIpKy 3 celneKTUBHUM cepenoBuiiem ais BusiBieHHs: bI'KII (sik onucano Buie).

B poGouuii 30mHUT 3aMUCyIOTh PO3pPaXyHKHM Ta poOJSATH BUCHOBOK PO
TriEHIYHUN CTaH PYK 1 OJATY 00CIYyrOBYIOUOTr0 MEPCOHAIY.

Mikpo0i010TiYHIIi KOHTPOJIb CAHITAPHOI0 CTAHY TAPH.
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B3a1Ts 3MUBIB 3 Tapu NpOBOJATH MICas MUTTS. Y BiIIOpaHy Tapy 3ajUBaIOTh
TEeNTOHHO-COTBOBHIT po3unH. [l Tapy MicTKicTio 0 1 1M° 06°eM posunny — 10 cm’,
Bix 1 am® 1o 3 mv® — 20 e, Gimbire 3 am° — 50 cm®. Tapy IPUKPHBAIOTH KPHIIKOIO i,
CTPYIIYIOYH, 3MUBAIOTh BHYTPIIIHIO IIOBEPXHIO.

1 c® 3muBy BuciBatore Ha MIIA mis BusHauenns MA®DAHM. 3aciBu
TepmocTarytoth Tipu Temmepatypi (30£1)C° mporsarom 72 rtomuH. B wyamkax
HiApaxoBYIOTh KOJIOHIT 1 BUKOHYIOTH IEPEPaxyHOK Ha BIAMOBITHUIN 00’ €M TapHu.

B poOouunii 30mHUT 3amuCyIOTh PO3paxyHKH Ta pOOISATH BUCHOBOK IPO
CaHITapHUI CTaH TapHu.

JocaigkenHsi 3a0pyTHEHOCTI 3epHA i 00POIIHA KAPTOIJISTHOIO MAJTMYKOIO.

Cnopu B. mesentericus TOTPAIUISIOTh Y OOpPOIIHO MijJ 4Yac PO3METIOBaHHS
3epHa. Bonu BuTpumyroTh HarpiBanss 10 120°C, a ToMmy Ay»e 4acTo 3aUIIaloThCs
KUTTE3TATHUMU y M’ SIKyIIl XJ1i0a, Jie Temneparypa BumikanHs He nepesuiye 100°C.
3a MiABUILNEHOT TeMIIEpaTypu Ta BOJOTOCTI 30epiraHHs OOpolHa, XI1000yI0YHUX
BUpoOiB Bacillus mesentericus 3HauHO aKTHBI3YE CBOIO MisUTLHICTb.

Jlns Bu3HaueHns Bacillus mesentericus y crepwibHiii Boai rotyroth 10%
PO3YHH i3 3epHa, GopolIHa un X71iba i 3aciBarots mo 1 cm® possexenns 1:100, 1:1000
y mpobipku 3 10 cM® MsiconenTorroro Gymbitony. Yepes aBi J0OH TePMOCTATYBAHHS
3a temnepatypu 37°C BUKOHYIOTh NEPECIB CYCIEH31i HAa IIMATOYKH MIIEHUYHOTO
xy110a 3 0opouIHa BUIIOTO IATYHKY, SIK1 MONMEPEAHBO CTEPUITI3YIOTb.

st boro B crepwibHI yamiku [leTpi BMINIyroTh IIMATOUYKHM Xj1i0a, Ha fKi
HAHOCATH 110 10 cM° MACONENTOHHOTO GYIBHOHY 3 AOCIIKYBAHIX IPOOIpOK. Yariku
BMIIIYIOTb B €KCHUKATOp, Ha JHO SKOTO HAJMBAIOTh HEOAararo CTEPUJIHHOI BOJM.
Yamku 1HKYyOyrOTH IBI-TpH 100uM 3a Temrepatypu 37°C. [Hami iX oOrisimaroTh,
BIJI3HAYAIOYM XapaKTEepHI O3HAKW [JJis KapTOIUIIHOI XBOopoOu. BpaxoByroun
PO3BEIIEHHS, PO3PAXOBYIOTh KUTBKICTh KAPTOTUISHOI MAJTUYKHU B 3pa3Kax.

O3Haku, XapakTepH1 ISl POCTY KapTOIUISTHOT MaTUYKU:

. YTBOPEHHS CIOP;

. NO3UTUBHE 3a0apBiieHHA 3a [ pamom;

. pICT Ha 3pi31 KapTOIUIl Y BUTJISII CKJIAIYaCTOrO HAJIBOTY;

. pICT Ha MOBEPXHI MICOMENTOHHOIO OYyJbHOHY Yy BUIJIANI 3MOPLIEHOI
TITIBKY,

. PO3PIIKEHHSI J)KEJIaTUHY;

. dbepMeHTaIlis TIIFOKO3HU 1 caxapo3u JI0 KUCTIOT 0e3 YTBOPEHHSI rasiB;

. BIJICYTHICTh (hepMeHTAIlli JTJAaKTO3H.

ITuTaHHA 1J CAMOKOHTPOJIIO:

1. MikpoOioJoriyHUI KOHTPOJb YCTAaTKyBaHHS: MOKA3HHUKH, [0 KOHTPOIIOIOTHCS;
B1/101p Mpo0; METOAMKA BUCIBY MTPOO; TOMYCKH.

2. MikpoOi0JIOTIYHUNA KOHTPOJIb 1HBEHTApS: TMOKAa3HUKU, IO KOHTPOJIOIOTHCS;
B1/101p Mpo0; METOAMKA BUCIBY MTPOO; TOMYCKH.

3. Mikpo06ioJIOTIYHUN KOHTPOJIb Tapu: IMOKA3HUKH, II0 KOHTPOJIOIOTHCS; BiAOIp
po0; METOIMKA BUCIBY TIP00; TOMYCKH.
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4, Mikpo610JOTIYHUN KOHTPOJb TIT€EHIYHOTO CTaHy OOCIYrOBYHOYOTO IEPCOHATY:
MOKAa3HUKH, 10 KOHTPOIIIOIOTHCS; BiAOIp Mpo0; METOAMKA BUCIBY MPOO; JOMYCKH.

5. Tlonarts mpo pAesiH¢eKiio, MOKa3aHHS 10 3actocyBaHHs. Kracudikaris
Ne31H(IKYI0UNX PEUYOBUH Ta OCOOJMBOCTI iX BUKOPHUCTAHHSI.

6.  SIki 03HaKH, XapaKTepH1 Al pOCTY KapTOIISTHOT MaTHuKu?

Ha3BiTh OCHOBHI C1IOCOOM MOTPAIUISHHS KapTOIUISIHOT NAIMYKUA y OOPOIIIHO

SIki (hakTOpU 3yMOBIIOIOTh AKTUBHICTH PO3BUTKY KapTOIUISTHOI MaTHUKH?

oo N

JIABOPATOPHA POBOTA Ne 10

IMigpaxyHku 1 D0CJaiIKEeHHsI MIKpOOpraHizmMiB, BHCIIHMX 3 00JaJHAHHS,
Tapd, IHBEHTapss Ta PpPYK oO0Cayropyw4oro mnepconaiay. CaHiTapHO-
O0aKTepiosIoriyHa ouiHKA oAep:KaHUX AaHUX. JocirixxeHHs 3a0pyAHEHOCTi 3epHa
i OopourHa rpuOHOI0 MiKpPO0ioTOIO.

Marepianu i odsagnanua: kouou Ha 100 cM®; nuctmiaboBaHa Boaa; 80%-Buii
cnupTOBHA po3unH, GapOHuky; edip; 20%-Ba cipuaHa KucioTa; raiuepuH; /%-Bui
pPO3YMH JBOBYTJIEKHCIIOIO HATpIl0; CTEPUIIbHI MPOOIpKH; MpenapyBaibHI TOJIKH,
neHTpudyra; aHalITUYHI Bary; CylIribHa mada; MIKpOCKOIH; MPEAMETHI 1 MOKPUBHI
ckenblsg; dvamku [lerpi; crepwibHi miHNETH; nanepoBi  QuibTpu; MIIA;
0aKTepioJIOTIUHI METJI; 36pHO; OOPOIITHO;

Bxka3iBku 10 BUKOHAHHSI po0OTH.

Sx Bimomo, neski (PiTomaToreHHi MiKpOOpraHi3MH 3/1aTHI HAarpoMajKyBaTu B
3epHi, OOPOIIHI Ta 1HIIUX MPOAYKTAX IIKIJJIMBl PEUOBUHU, CIIOKUBAHHS SIKUX MOXKE
MPU3BOJUTH 0 BUHUKHEHHS 3aXBOpIOBaHb. [lepu 3a Bce, 1€ BIIHOCUTHCA 10 PIKKIB,
neskux TpubOiB poxy Fusarium Ta caxkoBux rpu6OiB. CrnenudiuHi TOKCHHHU ITUX
rpubiB 3yMOBIIIOIOTh (papOyBaHHs xii0a, 3MIHIOIOTH HOro 3amax, a B OKPEMHX
BUMAJIKaX poOssaTh X0 OoTpylHMM. ToMy 3 METOIO MONEPEeIKEHHS HEraTUBHUX
HACJIJKIB B 3epHI Ta OOPOIIHI HEOOX1JHO CBOEYACHO BUSIBJIATH IIKIIJIWBI JOMIIIKH
rpUOHOTO MOXOIKEHHS.

BusiBjienns piskkiB y Oopomni 3a E. 1. Baiimreiinom. BinOuparoTs aBi
HaBaXXKH OopoirHa Macoro 20 T: 0HY — JOCIIKYBAaHOTO MaTepially, a 1HIIly — TaKOTO
K MaTepiay, sika 3aBiJOMO MICTUTh PI’KKH (KOHTPOJIb).

HaBaxxky BMINIYIOTh y MOPLEISHOBY YalIKy 1 3aiuBatoTh 60—70 mu1 rapsyoro
80%-Boro CIpTY. Yamky 3 cyMimmIo CTaBJISITh Ha KUIUIAYY BOJAsHY OaHio Ha 10
XBUJIUH Ta TMEPIOJANYHO HOMlHIyIOTB Pinuny 3nuBaroTh uepes HUCTY MApITIO.
3ammmok Ha Mapii  ABiYl  mpoMuBaroTh  80%-BUM CHOUPTOM, BITKUMAIOTh 1
BUCYIIIYIOTh B CYIIMJIBHIN T1adi.

Bucymenuit 3amumiok noipioOHIOITh CKIISHOIO MaJIMYKO0 1 3MIIIYIOTh 3 1,5 M
25%-Bo1 cipyaHOi KUCTIOTH.

Uepes 30 XBUIWMH CyMIIll MEPEHOCATh B KOJOY (200 HMIIIHAP) 3 MPUTEPTOIO
npoOKoro, JosuBarTh 30 M cipuaHoro edipy 300BTYIOTh YIPOJIOBXK OIHIET TOJUHU
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Ta GUIBTPYIOTHh Yepe3 manepoBUi (UIBTP Y MIPHUN IWIIHAP 3 IIIJIBHOI MPOOKOIO.
3anumiok Ha QUIBTPI IPOMUBAIOTH YUCTUM e(ipoM, 00'eM SKOTO JOBOAITH 10 40 MII.

Jlani TOTyIOTh HACHYEHHUH PO3YMH JBOBYIJIEKHCIOro Hatpito, 10 mi skoro
JONUBAIOTh B IMUIIHAP. BMicT muutiHapa 100pe CTPYyIIyIOTh, Yepe3 JIeKiIbKa XBUJIUH
YaCTUHU PUKKIB 3a(apOOBYIOTBCS B YEPBOHO-(IOJIETOBHM KOMIp. [HTEHCHBHICTH
bapOyBaHHS SKUX 3aJEKUTH BIJl iX KIJIBKOCTI: pi3Ka 3MiHa KOJBOPY MPOCTEKYETHCA
3a BMiCcTy piKKIB Ot 1% 1 mease momitHa — 3a HasBHOCTI 0,25%. [lopiBHSHHS
BEIYTh 0 KOHTPOJBHOTO 3pa3Ka.

BusiBiienns pizkkiB y 0opomHi 3a I'opmanom. /o 10 r 6oporrHa, BMIIIIEHOTO
B LIWJIIHJIP 3 MPUTEPTOIO MPOoOKOI0, nouBatoTh 20 mut edipy 1 1 mi 20%-Boi cipyaHoi
kucinotu. Cymim g00pe 300BTYHOTh 1 3—4 TOAWHU BIJICTOIOIOTH, IEPIOTUYHO
cTpymrytoun. Jlami ii GiapTpyroTh depe3 manepoBuil GuIbTp. 3amuinok Ha (QuUIBTPI
MIPOMUBAIOTh YUCTUM eipoM 110 ojiepkaHHs 25 Ml PUIbTpaTy, SIKUUA MEPEHOCIThH B
HWTHAP, Kyau AonuBaioTh 0,5 mii 7%-BOro po3urHy JIBOBYIJIEKHCIIOIO HATPIIO 1
J00pe MEePEeMITYIOTb.

ConoBuil po3uMH €KcTparye OapBHI PEYOBHHHM PIKKIB 1 30CEPEIKYETHCA B
HIDKHIM YacTUHI HWIHAPA. K0 COMOBUNA PO3YMH HAOYBa€ KOBTO-Oyporo KOIbOpy
3 IeTKUM (h10JIETOBUM BIATIHKOM, 1€ BKa3ye Ha BMicT y 6opomHi 0,5-0,1 % pixkkiB, a
SIKIIO PO3YHH CTa€ (BioJETOBUM — BMICT piXkKiB nepesuirye 0,2%.

BusHaveHHsi BMicTy Ca:KkM B 3epHi HeHTpudyryBanuam. /[ng usoro 50 r
3epHa OYHUIIYIOTh BiJI 3eMJIi Ta 1HIIMX AoMimoK. Jlo 3epHa moiauBaroTh 50 MJ1 BOAM 1
no0pe 300BTYIOTh, TOTIM OJIepKaHy CYCIICH31I0 pPO3JMBAIOTh B IIApHE YHCIIO
poOipok 1 neHTpudyryroTh. Criopu ociaroTh Ha JHO MPOOIPOK, 3 AKUX 3JIUBAIOTH
BOJy, a O OCaAy JOJMBAIOTh HEBEIUKY KIUJIBKICTh JUCTHJIHOBAHOI BOJM 1 IE pa3s
300BTYIO0Th. BMICT BCiX MpOOIpOK 31MBAIOTh B OJIHY, 3BAKCHY HA aHATITUYHHX Barax
poOIpKy, Ky TeX HeHTpUPyryroTh. [licis nentpudyryBanss 3 Hel 3MMBaIOTh BOAY
Ta CTaBJSATh HAa BUCYIIyBaHHS B cymnwibHy mmady npu 105°C ympomoBk TpbhOX-
YOTUPHOX TOAHMH JI0 OJCpXaHHS CTalol MacH. BMICT cakku y 3epHI BU3HAYAIOTh 32
PI3HMIICIO0 Macu POOIPKH 3 CIIOpaMH MicJIsi BACYIIYBAHHS 1 MACH YUCTOI MPOOIPKH.

BusHayeHHst BMICTYy CaXKM B 3epHi MikpockomiroBaHHaM. [lpu
HE3HAYHOMY 3a0pyAHEHHI 3€pHA Ca)KKOIO 3aCTOCOBYIOTh METO/ MPSMOTO MiAPaXyHKY
Crop miJg MIKpockoroM. Jljisg 1bOro HaBaXKKy 3€pHa MPOMHBAIOTH BOJIOIO,
TeMIiepatypa axoi ckiagae 6au3bko 30°C. Ha 5 r 3epna 0epyts 10 mn Bogu. I1ig yac
MPOMUBAHHS 3€pHO J00pe 300BTYIOTH 3 BOJOIO yHpoAoBX 15 xBwmmH. [ani Bomy
37UBAIOTh Yy HEHTpU(YKHY TpoOipKy 1 HeHTpudyryrots. [licns nenTpudyryBanHs
BOJY 3JIMBalOTh, a A0 ocaxy crop aoxaroTh 0,5 MJ 4ucToi BOAM, B SIKIM cropu
CyCIeH3yioTh. KiTbKICTh CIIOp MiAPaxOBYIOTH 3a JIOMOMOTOI0 PaxXyHKOBOI KaMepH 3a
30umpIeHHsT Mikpockory B 200-300 pasiB. Kinbkicte cmop B 0,1 mi oTpumanoi
cycrensii Oyne BiAmoBimatu ix BMICTY B | T 3epHa. Macy crmop MOKHa BHUpaxyBaTH
MaTeMaTUYHUM IUIIXOM, 3BAXKAIOUH, 110 Maca OJHIET CTIOPU CaXKKH, BUCYIIIEHOT TpU
100°C pisnsieTses 22-107 mr (1/450000 mr).

Buznauennss Bmicty caxkm y OopomHi. HaBaxky Oopomna 5-10 mr
MIJIaI0Th MIKPOCKOITIFOBaHHIO. J[J1 1IbOT0 OOPOIIHO MONepeaHb0 0OpOOIISIIOTH TIPH
HarpiBaHHi CyMINIIIO 3 JECATH YaCTHUH XJIOPAITiapaTy, M'STH YaCTUH TIIEPHUHY 1
TpHOX YacTUH 85%-Boi cossiHOi KucnoTh. HaBaxkky nmepeHocATh Ha TPEAMETHE CKJIO.
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CaxxoBi criopu paxytoTh y 30—50 momsix 30py MiKpOCKOITY, IMICJsS YOTO BUKOHYIOTh
nepepaxyHoK iX Ha B3ATY HAaBaXKKY 1 3a (OPMYJIOI0 BUPAXOBYIOTh BMICT CAXKKH Y
BIJICOTKAX:
x=M-1 o,
4500-H
ne: M — oTpumaHe 4uciio crop;
H — maca naBaxxku 60poIIHa B MUJIiITpaMax.

SIkmo cnop y BUTOTOBJICHOMY IIpemnapari 3aHaJTo 0arato, TO HaBaXKy IS
aHaJi3y PO3MIMIYIOTh y JECATUPA30BOMY CIHIBBIJHOIICHHI 3 PHCOBUM KpOXMaJeM.
[Ipu ocTaTroyHOMY MiAPAXYHKY OJIEpKAHUM pe3ysIbTaT MOTPIOHO 301IBIIUTH Y JECATh
pasis.

BifgcoTkoBuii BMICT CaXKKOBHX CHOp Y OOpOIIHI MOXXHAa BH3HAYUTH 3a
y3araJbHCHUMU JaHUMH, OJep>KaHUMH JIJIs1 HaBaKOK Macoro 5 1 10 mr (Ta6m. 12).

3. BigcoTkoBHii BMICT CIIOP CAKKH 32 Pi3HOr0 00CIMEHIHHSI HUMM
OopomHa

KinbkicTh criop y HaBa)xkax, IIiT. %
10 mr S Mr
5550 1125 0,05
1800 900 0,04
1350 675 0,03
900 450 002
450 225 oot
225 112 0,005
112 56 0,0025
5 11 0,0005
47 22 0,0001
. " 0,00005

Bu3znauenHsi ypaskenHsi 3epHa ¢y3zapio3zom. Bugumoro o3Hakorw ¢y3apiosy €
KapMiHHO-POXeBe 3a0apBieHHS 000JOHKH 1 €HAO0CIIEPMY 3€pHA, SIKe MOYKHA BUSBUTU
HAJTOMHBIIHN 3€pHUHY. Take 3epHO Mae MEHIIy Macy, HiX 3I0pOB€, Ta BUPI3HIETHCS
MaTOBO-CIpOI0 000JI0HKOI0. Dy3apio3HE 3epHO TAKOK MOXKE MaTH Ha TMOBEPXHI
POKEBO-TIOMApaH4YeBl YW  JKOBTYBAaTO-NIOMAapaH4yeBl TOPOMHKH, MpEACTaBJIEHI
KOHITIAJIbHUM CIOPOHOIIEHHsIM TpuOa. HalyacTiiie BOHM pO3TAIIOBYIOTHCS O
3apojiKa 3epHa, ajie 1HKOJM (y BUIJISAAI TOHKOI MOJIOCH) BHUSBISATUCS 1 B OOpO3€HII
3apojiKa.
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Jlis posmi3HaBaHHS KOHIAiH rpmba Fusarium, ropOMHKH 3epHa 3MOYYIOThH
BOJIOIO 1 Yepe3 5—7 XBUIIMH, KOJIM BOHH PO3M'IKHYTb, 3@ JIOMIOMOT'OI0 MPenapyBalbHOT
TOJKMA TEPEHOCATh Ha TMPEAMETHE CKENblle B KpaIullo BOAM. 3a 30LIbIICHHS
mikpockomy B 60—70 pa3iB qoOpe BHIHO KOHIIIi rpuba.

3apakeHICTh 3epHa rpudbamu poay Fusarium moskHa BH3HAYHUTH 1 METOIOM
IPOPOIIYBAHHA: HACIHHSA BMIIIYIOTh y 4amiku [leTpi Ha 3BONOXKEHHH CTEPHIIBHOIO
BO/IOI0 (DUTBTPYBAJIBHUM Marip, M0 CKIAACHUNA B TpH wmapu, Ha Biactani 1,0—1,5 cm
OJHE BiJl OAHOrO. 3amicTh (IIBTPYBAJIBHOIO Mamepy MOKHAa BUKOPHUCTOBYBATU
CTEpWJIbHUNA KBapIOBUM YW PIYKOBUM IICOK, SIKI TaKOXX Tpeda 3BOJIOKUTH. Yamiku
[letpi 3anumarots 3a Temneparypu 20°C y TemMpsiBl 1 CIIOCTEPIraloTh M0JIeHHO (10 7
nHiB). [1ig yac mpopoliiyBaHHS Ha 3apaKCHOMY HACiHHI 3'SBIISIE€THCS XapaKTePHUN IS
dby3apio3y Mimemi, skuii OOBOJIIKAE 3€pHO, Ta Ma€ BUIIIAA ITyXKOI, CIIOYATKY
MAaBYTUHHOI IIAMIOYKKA CHIDKHO-OLIOTO, HIKHO-POKEBOro a0 SICKPaBO-MaJIMHOBOIO
KOJIbOPY

3a 30epiranHs 3epHa ynpojoBx 2—4 pokiB Mileniid rpuba BTpadae 3/1aTHICTh
IPOPOCTATH, TAKOXK MapaieTbHO 3HIKYETCA HOTO TOKCUYHICTD.

JlomycTuMuid JUisl Xap4oBOIO 3€pHa MAaKCUMyM (Py3apiO3HOrO YpaKe€HHS He
MOBUHEH NepeBullyBatu 3—5%.

HasBhicTe rpuba y OOpOHIHI MOXXHAa BHU3HAYUTH 1 METOJAOM BHCIBY Ha
KUBUJIBHI CEPEIOBHINA, ae J00pi pe3yabTaTH OJEPKYIOTh JIHIIE 32 BUKOPHCTAHHS
CBIXKUX 3pa3KiB.

IIuTaHHA 18 CAMOKOHTPOJIIO.

1. Ha3BiTh OCHOBHI JoKepena MIKpOO10JIOTTYHOTO O0OCIMEHIHHS
CUIbCHKOTOCTIOAAPCHKUX KYJIbTYp?

2. JaiiTe xapakTepuCTUKy (ITONATOr€HHOI MIKPOOIOTH POCIMH Ta il BIUIUBY Ha
SKICHI TOKa3HUKHU 3€pHA Ta MPOIYKTIB HOr0 MEPEPOOKH.

3. OxapakTepu3yiiTe HallOUIbII PO3MOBCIOIKEHI XBOPOOM POCIMH Ta 3€pHa, iX
IIKOJOYMHHICTD JUISl CLIIbCHKOTO TOCMOAAPCTBA, TPOMUCIIOBOCTI, JIFOJUHU 1 TBAPUH?
4, Ha3BiTh MeTOAM BU3HAYEHHS CaXKKH B 3€pHI Ta OOPOIIHI.

S. OnuuiTe METOAWKY BHM3HAUEHHS 3a0pyJHEHOCTI 3epHa Ta OopoliHa

MPOTYKTAMU KUTTEMISUIBHOCTI TPUOIB.
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