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PA3JIEJI 1: OCHOBHBIE ITPABUJIA PABOTbBI
B MUKPOBHOJIOT MYECKOM JTABOPATOPUM

JlabopaTopnas paGora Nel
YerpoiicTBo MEKpPOOHOIOrHYecKol TabopaTopum.

IIpaBuaa padoTsl B Hell

Henn padoThI: MO3HAaKOMUTHCS c YCTpPOHCTBOM
MHUKpPOOHMOJIOTHYECKOW  J1a0OpaTOpUH,  OCHOBHBIM  00OpYyIIOBaHHEM,

npaBWiaMy paboThlI.

OcHOBHBbIE MOJI0KEHUS

Buonornyeckue mporeccsl HMEIOT CcBol crnenuduky. OHu
OCYILECTBIIAIOTCS C UCIIOJIb30BAHMEM DPA3INYHBIX OHOJIOIMYECKHX CHCTEM,
BKIIOYass Kak »IKUBBIE OpraHW3Mbl (MHKPOOPraHM3MBI), Tak H KX
KOMIIOHEHTHI ((pepMEeHTBI, HX KOMIUIEKCHI 1 Ap.). [Ipu 3ToM MukpoOuonoru
UCIIONB3YIOT, KaK IPaBWIO, yucmule KyJIbMypbl MUKpPOOp2aHusmog (T.e.
KYJBTYpBI, COZAEpIKAIlde MHUKPOOPTaHM3MBI OIHOIO BHIA), a MPHHLUII
ACeNTHKH JIO00r0 MHUKPOOHOIOTHYECKOrO MPOLecca SBIAETCS ONHUM H3
OCHOBHBIX. B cBsI3H ¢ ueM, TpeOOBaHIE YUCTOTHI HCIOIB3YEMbIX KYJIbTYP H
cOOJfOZIeHHEe YCIIOBHH CTEPHJIBHOCTH B pa0oTe B 3HAYMTENBLHON CTEICHH
omnpenernser Crenu(puKy ycTpolicTBa MHKPOOHOJIOTNYECKOl 1abopaTopHu 1
mpaBmiia paboTbl MEKPOOHOIIOTA.

CoBpemMeHHasT MUKpOOHOIOrmdecKast JabopaTopusi MpEnCTaBiseT
c000ii KOMIUIEKC TTOMEIIeHUH, 000pyIoBaHUA W TPUOOPOB, TTO3BOJISIOIITIX
WCTIONB30BATh PA3IMYHBIE PUEMBI JUIS BBIPAIMBAHUS MUKPOOPTaHH3MOB,
BBIJICTICHUSI WX  YHCTBIX  KYJIBTYp, H3Y4eHHS MOP(OIOTHIECKHX,

KYJIbTYPAJIBHBIX M (PU3NOIOr0-OMOXUMHYECKUX CBONCTB.
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MuxkpoOuonorudeckass J1a00paToOpust JOIDKHA BKIIIOYATH  PSiT
moMenieHuii. OCHOBHasI JTabopaTopHasi KOMHATa JOJDKHA OBITh IPOCTOPHOU
U cBeTNiol. EcrecTBeHHOE OCBEIIEHHE JOJDKHO COCTaBIAThL He MmeHee 110
nk. Ilom # TOBEpXHOCTH BCEX pabOYUX CTOJNIOB TOKPBIBAIOT JIETKO
MoromuMcs MaTtepuaioM. CTeHBI Ha BBICOTY He MeHee 170 cM OKpamuBaroT
B CBETJIbIE TOHA WM OOJIMIIOBBIBAIOT IIMTKOW. Takast OTaenKa MO3BONSET
MIPOBOJTUTH BJIQKHYIO yOopKy c MPUMEHCHUEM pacTBOpOB
nesuHuIupyromux Bemiects. JlabopaTopHBIC CTOJBI JOJDKHBI HMETh
HOJIBOJIKy 3J'IeKTpO3HepFI/II/I 6I)ITI) CHa6)KeHI)I ra30BbIMU FOpeJ'IKaMI/I.
[Tomenienne JOMKHO OBITH 00OpPYHZOBaHO IIKadaMH M TOJKAMHU IS
XpaHeHHs araparypbl, OCy/bl H peakTuBOB. KpoMe ocHOBHOrO pabouero
nomeuieHuss  jabopartopus — JOIDKHA — MMETh  CTEpUIU3AIMOHHYIO,
TEPMOCTATHPOBAHHYIO KOMHATY, XOJOIIIbHYIO KOMHATY, MOeUHYI0 U Ap. B
CTepPWIN3ALMOHHONW pa3MelaloT aBTOKIAaBbl M CyLIWIbHbIe Hikadsl. B
TEPMOCTATHPOBAHHOW KOMHATE BBIPAIIMBAIOT MHKpPOOpraHW3MBI. B
HEKOTOpPBIX JIa00opaTopHsx W3-3a HEJOCTaTKa IUIOMIA/Ie HCIOIb3YIOT
TEPMOCTATHl PA3IUYHOIO THUIA IS KYIbTUBHPOBAHHS MHKPOOPTaHH3MOB
IIpY TIOCTOSIHHOM TeMmIieparype. BMmecTo X0n01HOM KOMHATBI UCIIONIB3YIOT
XOJOAWIHHUK U MOPO3HIBHYIO KaMepy.

PaGory ¢ MmKpoopraHm3MamMm H  KYJIbTYpaMH  KJIETOK
OCYIIECTBIISIIOT B OOKCax paszIUYHBIX KOHCTPYKIMHA OT H30JMPOBAHHBIX
MIOMEMICHUH 10 HACTONBHBIX Kamep (ammHapoB). bokc — cmenmambHOE
M30IIMPOBAaHHOE TIIOMEIICHHE, pa3/eliecHHOe Ha JIBE dacTH: pabodee
TIOMEMICHUE U MPEAOOKCHIK, YTO UCKITFOYAET PE3KYI0 ITUPKYISIIINIO BO3AyXa
¥ 3aHEeCCHHEe MUKPOOPTaHW3MOB W3BHE. B 0OKce yCTaHABIMBAIOT CTOJ,
CTYNbS, HA CTCHBI ITO/IBEIINBAIOT OaKTEPUIIHTHBIC JIAMITEI Ha BEICOTE 2 M OT

mona. [lepen pabotoii moMereHrne O0Kca MOIOT U Ae3UMH(MHUITNPYIOT, a IOCIIe



BIIQKHOU yOOpkH B TeueHue 30-60 MUH IPOBOIAT CTEPHIIH3AIMIO BO3AyXa

6aKTepI/IIII/IﬂHI>IMI/I JJaMIIaMH.

Pucynok 1. HCTpyMEHTHI U TTOCY/1a, UCTIONB3YyEeMbIE B

MHUKPOOHOJIOTHYECKOM JTa00paTOPUH:

1 - kauanmouHas koi0a, 2 - KayaJioyHast Koyuba ¢ oTOOHHUKaMH, 3 - Jalika
[letpwu, 4 - mpobupka Gronorudeckas, S - KOJIOBI TUIOCKOIOHHBIE
KOHMYeckue Ditnepmeiiepa, 6 — MaTpar, 7 — IPOOHPKH C MOIIaBKaMH, 8 —
MepHbIe UITHHAPHL, 9 — peamerHoe cTekio, 10 — mokpoBHoe crekiio, 11 —
kamepa ["apsieBa, 12 — norutaBku (mpodupku Yienryra), 13 —
MUKpoOHoIornyeckas uria, 14 — mukpoduonornaeckas neris, 15 —
nmarens puranbckoro, 16 — mumerkn Mopa, 17 — meH3ypka, 18 —
nunetkd [acrepa, 19 — munetku rpanynpoBanHble, 20 —HuneTka

aBTOMaTH4YCCKas.



IMocyna m MHBeHTapH 1JIsl MPOBEAEHUSI MUKPOOHOJIOTHIeCKUX
ucciaenoBanmii. [ MUKpOOMONIOrHYECKHX HCCIEIOBaHUI HeoOXommMa
pasnuyHas crekysHHAs nocyna (puc. 1). Yawxu IHempu (mmamerp 10 cm,
Bbicota 1,5 CM) TIpUMEHSIOT Uit BBIOEJICHUS YHUCTBIX  KYJBTYP,
KOJIMYECTBEHHOI'0 y4eTa MHKPOOPTaHM3MOB, aHalliM3a KadeCTBEHHOTO
cocTaBa MHKPOQJIOPHI Ha IUIOTHBIX MHTATENbHBIX CpellaXx M JPYrux
UCCIIEIOBAHU; cmeKnaHHble NOonAasku - ISl W3Yy4eHHs IIPOLECCOB
OpOXKEHUs; npobupku Ouonocuyeckue — ISl XPAHEHUsS. YUCTHIX KYIbTYp U
NpPOBEICHUS  MHKPOOMOJIIOTMYECKMX  HCCIIENOBAaHMH;  nacmeposckue
nunemxu ¢ OTTHYTBIM KamuisipoM. Kpome crienuanbHON MOCy/bl IHPOKO
UCHONB3YIOT OOBIYHYI0 XMMHYECKYI0 IIOCYLYy: KO.I0bl HIOCKOOOHMbLE
KoHuueckue Jiinepmeliepa, Kpy2l000HHble, MepHble, SpAOYUPOSAHHbLE
nunemxku, nunemxku Mopa, MeH3ypKu, MepHbie YUIUHOPYI, OIOKCHI, CKIAHKU
u T.0. Kombbl M npoOMpKH, HCIOIb3yeMble aId NPUIOTOBICHHS H
CTEpWIM3ALMM TNHTATENbHBIX CPEJ U BBIPAIIMBAHHUA MHKPOOPTaHU3MOB,
3aKpBIBAIOT BaTHO-MapJIeBBIMU IPOOKaMH, KOTOPbIE H3TOTOBIISIOT BPYIHYIO
WIN TP TOMOIIM CIENHUaIbHOW MamMHbl. [IpaBUIBHO W3rOTOBIICHHAS
npoOka JId MpOOMPOK MODKHA MMETh IJIMHY 3-4 M, YMEPEHHO TYTo
BXOJWUTh B MPOOUPKY, OBITH IUIOTHOM W HE MEHATh CBOEH (OpMBI IpHU
MHOTOKPaTHOM IPUMEHEHUH.

B MuxpoOnonornueckod MpakTHKE NPUMEHSAIOT Hemau, uzibl,
NUHYembl, HONCHUYbL, NIACMMACCOBbIE U MEMALIUYECKUE WMAMUuesl 011
npobupok, memaniudeckue aomxku M Ap. IleTnn u Uritel M3rOTOBISIOT U3
IJIATUHOBOM, HUKEJIEBOM MM XPOMOHHUKEIEBOU MTPOBOIOKH U 3aKPEIISIOT B

METAJINTMICCKOM IIE€TIIEACPIKATETIC.



IIpu pa6ore B 1a00paToOpuy MHKPOOHOJIOTHH CTYIEHT AOJKEH
€00JII01aTh CileyIoLIHe MPaBuIa:

1. Tlpu paGore B abopatopuul ¢ OAKTEPHOIOTHICCKIM
MaTepHaJIOM HEOOXOAMMO TIIATENFHO COONIOAATh TpaBWia JHYHOW |
00IIIECTBEHHOW 0€30MaCHOCTH IIPY €€ BBHITIOTHEHNH.

2. Kaxplii cTyneHT MoMmKeH paboTaTh Ha TIOCTOSSHHOM MeCTe.

3. Pabouee MecTo MOMKHO OBITH CBOOOJHO OT JIMIIHUX MPEIMETOB
(cymok, moprgerneii).

4. Bo Bpemsi paboThl C TOpENKOW WM CIHHMPTOBKOH PSAOM HE
JIOJKHO HaXOJIMThCS JIETKO BOCIIAMEHSIOLIMXCSI MATEPUAIIOB.

5. PaboTa BBIMIONHSAETCS B YUCTOM Xanare. J[MHHBIC BOJOCHI
JIOJDKHBI OBITh COOpaHbl BO H30EXKaHWE MOMaJaHHUs B IUIaMs TOPENKU
(cTIUpTOBKH).

6. Ha xa)xmoM 3aHATHM Ha3HAYAIOTCS ASKYPHBIEC, KOTOPBIE CIEAAT
3a TIOPSAKOM M 33 BBIIOJHEHHEM KaXKABIM CTYAEHTOM HpaBui paboThl U
TIOBE/ICHHS B JIa0OpaTOPHH;

7. Ilocyna, B KOTOpOH HMPOU3BOAUTCS MOCEB U KYJIbTUBHPOBAHHE
MHUKpOOPTaHU3MOB, NOJDKHAa OBITH IIOANHCAaHA (JaTa IOceBa, KyIbTypa,
TpyIIa WK CTYICHT, IPOM3BOIUBIINIA ITOCEB).

8. IIpenmersl, KOTOpBIE HCIOIB30BAIHMCH IS PabOTHI C YKUBBIMH
KYIIbTypaMHu, JOJDKHBI OBITH 00e33apa)XeHbl JH00 O0KHTaHWeM B IIAMEHU
TOpENKH, JIMOO BBIIEPKMBAaHHEM B JE3HHQHIMPYIOIIEM pPacTBOpE
(nMmeTky, mmaTenu, MUKPOOHOIOTHYECKAE UIJIbl M MCTIH, MOKPHIBHBIC U
MIPEeMETHBIC CTEKIIA).

9. Bce 3acesHHble yaiiky llerpu, NPOOMPKH IMOMEIIAIOTCS B
TEPMOCTAT MU CAAIOTCS JTa0OPaHTY.

10. OOpaboraHHBIi MaTepuan IOMEIIAeTCI B AaBTOKJIAB IS

00e33apakxnBaHMsI.



11. B naboparopuu cTporo 3amnpeniaercs IprueM HHIIH.

12. Tlo OKOHYaHUHM 3aHATHS CTYICHT JIOMKEH:

a) IPUBECTH B MOPSJIOK paboyee MecTo;

0) cnaTh IS)KYpPHOMY BECh MaTepHall M MUKPOCKOIT;

B) BBIMBITh pPYKH C MBUIOM, TPH HEOOXOIUMOCTH C
JIe3UHOUIUP YIOIIIUM PACTBOPOM.

3ananue.

1. TI03HAKOMUTBCS C MPaBHIaAMHU PabOTHl B MUKPOOHUOIOTHYECKON
nabopaTopud, OTMETHTBCA B OKypHajde HMHCTPYKTaXa IO TEXHHUKE
0€30IacHOCTH B J1a00OpaTOPHH.

2. Ilo3HakoMHUTBCS C  YCTPOWCTBOM  MHMKPOOHOIOTMYECKON
nabopaTopyH, BBIIEIUTH OCHOBHBIC 30HBI: PabOoduyi0, CTEPUIIH3ANHOHHYIO,
TEPMOCTaTUPOBAHHYIO, XOJIOJHYIO, MOCUHYIO.

3. ITo3HaKOMHTBCS C OCHOBHBIM 00OpPYIOBaHHEM JIaOOPATOPHH,

clenaTth OMUcaHue B JaOOPaTOPHOH TeTpaH.

KoHnTpo/abHbIe BONPOCHI
1. B uwem  3akiroyaercs ~— OCHOBHOW — MPHHIMII  JHOOOr0
MHUKPOOHOIOTHIECKOTO TIporecca?
2. Uro ompenensier crnenuduky yCTPOHCTBA MHUKPOOHOIOTHYECKOM

nmabopaTopuu M MpaBmiia paboTel MEKpoOHomora?

3. Kakue mnomemieHust MODKHA BKIIIOYATh MHKPOOHOIOrHYEcKas
nmabopartopus’?

4, Kakwne TpeboBaHUS IPEABABISIOT K OCHOBHOU JTa00OpaTOpum?

5. Yro pasmemiaroT H JUIi  4ero mpeJHa3HaueHBl XOJOJIHAs,

TEPMOCTATUPOBAHHAS ¥ CTEPUIIN3AIMOHHAS KOMHATHI?
6. Yro Takoe 60kc?

7. Kakoii cieruaeckoii mocy 1ol moabp3yoTess MUKPOOHOIOTH?
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8. [lepeuncnure oOCHOBHBIE TpaBwia paboTel B Jaboparopun

MHUKPOOHOJIOTHH.

JlaGopaTopHast paGora Ne 2

MeToas! cTepHIN3alUH

Lean paGoTbl: H3Y4UTh OCHOBHBIE METOMABI CTEPHITH3ALNH
MTUTATEIBHBIX CPEJI, CTEKIITHHOMN MOCY/IbI, HHCTPYMEHTOB U MPHOOPOB.

Martepuanbl M 000OpyAOBaHHe: CTEPUIH3ATOP  MAPOBOH,
cyxoxapoBoii 1mkad. Konbel, mpoOHpKH, MHKPOOHOJOIMYECKHE IETIIH,

BaTa, MapJis, CIiupT.

OCHOBHBIE T10J10/KeHHS

Crepuausauusi (ot aat. Sterilis — obecrmoxxnBanne) — MeTOIbI,
NpUMEHSAeMBbIE Ul YHUYTOXKEHUA BceX (OpM KU3HM KaK Ha IOBEPXHOCTH,
TaK M BHYTPU CTEPHIM3YEMBIX O00BEKTOB. CTEpHIM3YIOT NHUTaTENIbHBIC
cpenpbl, MOCYZLy, pa3lM4YHblEé HMHCTPYMEHTHI M JApPYTHEe HEeOoOXOAHMMBIE
npenqMeTsl ¢ Lenbld He  JONYCTUTh  Pa3BUTHE  MTOCTOPOHHUX
MHUKPOOPTaHU3MOB B HCCIENyeMBbIX KyibTypax. Ecim crepmibHas cpena
WM MHKpOOHash KyJIbTypa 3arps3Hsercs CIlydallHO MONAaBIIMMH B Hee
MHUKPOOpPTaHU3MaMH, TO TOBOPST O KOHTAMMHALWH, WU 3aTPA3HEHHUH.

Crioco0BI  cTepmiIM3aliid 3aBUCAT OT OCOOCHHOCTEW Marepuaia,
MOUTeKAINETO  CTePUIIM3AlMK M IIEJM  HCCIIENOBaHMA. Beliensror
CIIeYIOIIHE CIIOCOOBI CTEPHIIM3ALIMH CPell, TOCY/Bl K HHCTPYM EHTOB!

1. Tepmuueckan cmepunuzayus

1.1. Cmepunusayus 6 niamenu copeixu

Menkyie MeTaNTMuecKHe WHCTPYMEHTHI: II€TJIH, WIJIBI, ITUHIETH,

HOXHHIIBI, IOIIATSJIK — CTCPUIIU3YHOT [IPOKAJIMBAHUCM B IIJIAMCHH
11



(HarpeBaHWEM JOKpacHAa) HEMOCPEACTBEHHO Mepel HCHoinb3oBanmeMm. Ha
IUTAMEHU KPaTKOBPEMEHHO OOXKUTAIOT MPEIMETHBIC U MOKPOBHBIC CTCKIIA,
CTCKJITHHBIC TIMATENd W TaI0Ykd, (appopoBble CTYIKA U TIECTHKH,
TOPJIBIIIKK KOJIO, MPOOHMPOK, OYTBUIOK, & TaKXKe BaTHBIC MPOOKH TPHU
mepeceBax KyIbTyp W pasiuBax cpel. B ImiaMeHun morubarT U
BETCTATUBHBIC KJICTKH, U CIIOPHI MUKPOOPTaHU3MOB.

[leTnu nmenar0T W3 HUXPOMOBOW WIIM IUIATHHOBOW IPOBOJIOKH,
YTOOBI MPH MPOKAJIMBAHUM HA HHUX HE TOSBJIACH OKaIMHA. ECIu metis
cyxas, TO €¢ B BEPTUKAJIbHOM ITOJIOKCHUH BHOCAT B BEPXHIOK, CaMYIO
rOpsYYI0 YacTh IUIAMEHH ¥ MPOKAJIMBAIOT IO KPACHOT'O KAJICHHUS CHaJasa ee
HIDKHIOIO, a 3aTeM BEPXHIOW YacTh. EcCIM Ha MeTiie HaXOMUTCS KaKoii-
HUOYIb MaTepHal, TO METII0 B TOPU30HTAJILHOM IOJOKCHHH BHOCST B
HIDKHIOIO, CaMyl0 XOJIOJHYIO 4acTh IUIaMEHH (€ClM BHECTH B TOPSYYIO
4acTh, TO MOXET MIPOU30MTH pa3OpbI3TUBAHUE MaTepHaa), U TOIBKO I1OCIe
TOro, Kak Marepuall MOJHOCThIO CrOpPHT, MPOAOIDKAIOT IPOKAJIMBaHHE B

BEpPXHEW — ropsYeil YaCcTH IJIaMEHHU.

1.2. Cmepunusayus cyxum sHcapom

OO6paboTka CyXuM TOpSYAM  BO3IYXOM  IPOBOAUTCS B
CIICIIMANIBHBIX ~ CYXOBO3AYLIHBIX  (CYXOXapoOBBIX) CTEPHIM3aTOPaX H
CYIIMIBHBIX ~ MKagax,  NPUCIOCOONEHHBIX Ul CTepPHIN3alUH.
Crepunm3yioT CTEKISHHYIO IMOCyAy: 4amkd llerpu, KomObI, TpoOHpKH,
MANIETKA M T.JA., KOTOpbIe NPEABapUTEIBFHO 3aBOPAYMBAIOT B Oymary s
COXpaHEHHsl CTEpHIBHOCTH IIOocie TporpeBaHus. [locyny pa3BepThIBAIOT
HETOCPEACTBEHHO Tmepen ymorpeOmeHmeM. Ilpm »TomM mormbaroT u
BEreTaTUBHbIE KJIETKH, W CIIOPHl MHKPOOPTaHM3MOB. TemImeparypHbIe

PEXKUMBI CTCPUIIN3AIIUU CYXUM KapOM MPCACTABJIICHBI B Ta6J'H/IIIC 1.
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Tabmuma 1. YCImoBHs CTEPIITH3AINH CTEKIITHHOMN TTOCYIBI CYXHM XKapOM

Temnepartypa, °C Bpemsi, Mun
140 180
150 150
160 120
170 60

I[Ipu narpeBe Bbime 180 °C Oymara W mnpoOKM Ha4YMHAIOT
obyrnuBatees. [locyny BRIHUMAIOT, MpeaBapUTeNbHO oxiaauB ee 1o 50-70

°C, IIOCKOJIbKY HAarpeToe CTEKII0 MOXKET PacTPECKaThCs.

1.3. Cmepunusayus agmoxnasuposaruem

Orto Haubollee HAJEKHBIH W 4alle BCEro MPUMEHSIEMBIH Crocod
CTEepWIM3ALMN MUTATEeNbHbIX cped. OCHOBaH Ha HAarpeBaHMH MaTepHuaja
HACBIIICHHBIM BOASHBIM IIapOM IIPH JAABICHUHM BBILE aTMOC(EpHOro.
CoBMmecTHOe [eiicTBHE BBICOKOH TeMIepaTypsl M Tapa O00OECIeYHBaIOT
s¢dexTuBHOCTS 3TOro mponecca. [Ipu 3ToM morubGaroT W BereTaTHBHEBIC
KIeTKH, W CIIOPpl MHKPOOPTaHM3MOB. YCTaHOBJIEHO, YTO CIIOPHI
OOJBIIMHCTBA MHKPOOPTaHM3MOB HE BBIICPKUBAIOT H S-MHHYTHYIO
SKCHO3WIINIO B HAChIIeHHOM Tape mpu 121 °C u mumib criopbl HEKOTOPHIX
MTOYBEHHBIX OAKTEpPH MOrMOAIOT MpH ATOH TemIepaType Toibko depe3 30
MuH. TemmeparypHble pPEKHMBI aBTOKJIABHPOBAaHHS NPEICTABICHB B
Tabmure 2.

CTepuiiM3alii0 OCYHIECTBISIIOT B CHEHHAIbHBIX T'ePMETHYECKU

3aKPBIBAIOIIUXCA TOJICTOCTEHHBIX aIaparax — aBTOKJIaBax.
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Ta6nHua 2. TeMr[epaTypa HACBIIIICHHOT'O ITapa IMpu pa3HbIX JABJICHUAX

Japnenue
Temmneparypa, °C

at™ | atu | klla

1,0 | 0,0 | 101,32 100
15|05 | 151,98 111
2,0 | 1,0 | 202,65 121
25 | 15| 251,20 128
3,0 | 2,0 | 299,75 134

ABTOKJIaB TPENCTAaBISET COOOM METaNIMYeCKUi JIBYCTEHHBIN
KoTel (pUc. 2), COCOOHBIH BHIJICPKHUBATH BBICOKOE MaBlicHHE. BHyTpeHHss
YacThb KOTJIa — CTCPUIM3AlMOHHAs KaMepa, B KOTOPYKO IIOMELIAIOT
CTEepUIM3YEeMBIil MaTepuall (IIMTaTeNbHbIe Cpeabl, Iocyaa, padodas onexaa
u T.1.). OHa OKpy)KeHa BOIOMAapoBOil KaMepol, KOoTopas MMeeT KpaH JUIs
BBIXOZa BO3Myxa M mapa. Ilap B cTepuiIM3aLMOHHYIO KaMmepy IoAaercs
yepe3 clielualbHble OTBEPCTUS B BOAONAPOBOM Kamepe. [laBneHue
perynupyercs C I[OMOILIBIO MaHOMETpa. BHyTph cTepunM3alnuoHHOM
KaMephl NOMEIAI0T CTEPHIN3yeMble NPEeIMEThl (He CIMIIKOM IUIOTHO). B
BOJOIIAPOBYIO  KaMepy dYepe3 CHEHHalbHYI0 BOPOHKY  HAIMBAIOT
JUCTWIIMPOBAHHYIO BOLY 10 HE0OXOAUMOro YpoBHs. KpbINIKy 3aKphIBalOT
TepMETHYECKH TIPH IOMOIIH CIIENNAIbHBIX BUHTOB.

Cpenpl, coaeprkaiyie caxapa, BATAMHHBI, IPOXKEBON aBTONMM3AT U
Cpelpl C JKEeJTATHHOM CTepHJIM3YIOT IpH JaBjieHuu 1,5 atm B Teuenue 15-30
MuH. Cpenpl, conepkamue arap, CTEpHWIM3YIOTCS TPyZIHEe, I03TOMY HX

crepunu3yroT mpu 2,0 atm 20 MuH.
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1.4 Tlacmepuzayus

OIHOKpaTHBIH TPOrpeB MarTepuana IPH TEMIEpaType HUKe
100°C. Merton Obut mpemaoxen JI. IlactrepoM u mpemHa3HaueH Ui
YHHUUYTOXKEHHUS TONBKO OeccropoBbiX HopM MHKpoopranuzmoB. [Ipooautcs
narpeanueM 10 50-60 °C B Teuenme 15-30 mun. mmm jgo 70-80 °C B
tTeuenue 5-10 MuH ¢ mocnemyromuM oxiaxaeauem mo 10-11 °C.  lanee
MPOAYKTBl XPAHSIT B XOJOAWIbHUKE, T.K. CIIOPBI MPU TaKOM Crocode
CTEpUIHM3AIMA  BBDKMBAIOT.  MeTom  WCHONB3yOT B IHIIEBOU
MIPOMBILIIEHHOCTH /U1 00pabOTKN MOJIOKa, (PPYKTOBBIX COKOB, BUHA, NHBA

u Ip.

Pucynok 2. Crepunmzatop naposoit BK-75-01. Cxema aBrokmasa:1 -
KOXYX, 2 - BEHTHIb JJIs 3a[I0JTHEHHUS aBTOKJIaBa BOJIOH, 3 - KaMmepa
BOJIONApOBasi, 4 - KOJIOHKA BOJOYKa3aTelIbHAS [UIS 3alI0JTHEHHS aBTOKJIABa
BOJIOH, 5 - BEHTWIIb [UIS CIIMBA BOABI U3 aBTOKJIaBa, 6 - BOPOHKA JUIs
3aI0JTHEHHS aBTOKJIaBa BOJOH, /7 - KaMepa CTepHIM3allOHHAs, 8 - KPBIIIKa,
9 - npwkuM, 10 - MAaHOMETp SJIEKTPOKOHTAKTHBIA U3MEpSET NaBJICHHE B
BOJIONIApOBOi Kamepe, 11 - MaHOMETp U3MepsieT 1aBIICHNE B
CTEPUIIM3ALHOHHON Kamepe, 12 - BEHTWIIb IS IOCTYIUICHUS Tapa B
CTEePUIIM3ALMOHHYIO Kamepy, 13 - BeHTIIb 17151 yIaJieHust apa u3

CTEPHIN3ALHOHHON KaMepBl.
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1.5. Tunoanusayus (Opoduas cmepunusayus)

Jpobnas crepwim3zanus Obuta mpemnoxeHa J[xonom Tunmamewm.
[IpumMensiercs 1 cpes, He BhIAEPKUBAIOIUX TemnepaTypy Boime 100 °C.
Ee ocymecTBif0T TEKydyuM MapoM B aBTOKJIaBe C HE3aBUHUCHHOMU
KPBIIIKOW TIPH OTKPHITOM KpaHe JUIsl BBIIYCKA Iapa WIK B CHEHUAIFHOM
anmapate. Ctepwu3saiusi IpoBoauTcs ApodHo: 1o 20-30 MHUH. B TeycHHUE
HECKOJIbKUX JHEH JUIsl YHUUTOKEHHSI BEI€TATUBHBIX KJIETOK, IPOPOCIINX M3
cnop. B nmpoMexyTkax Mexay crepunusanyeil cpeapl CTaBAT B TEPMOCTAT
npu temneparype 30 °C na 8-12 u Ui nmpopacTaHusl KU3HECIIOCOOHBIX

crop.

1.6. Kunauenue

Hexoropbeie npenmersl (MeTaJUIMYECKHE WHCTPYMEHTBI, MEJKHE
CTEKJISIHHBIE JIeTajli, MeMOpaHHble (UIBTPhI) MOXHO CTEpHUIU30BATh
unTensHBIM (20-30 MMH.) KHUIITYEHHEM B AWCTHJUIMPOBAaHHOHN Bome. s
3TOTO0 HCHOJB3YIOT CIEIUAIbHBIE 3aKPBIThIE COCYIbl — CTEPUIN3ATOPBIL
HanexxHOCTh CTepHiIn3aliuy MPY KUTISTYEHUH MOXKHO YBEIIHMYUTh BHECEHUEM

B BoAy OakTepunuaHoro cpeacrsa (2% gopmanbaernaa u ap.).

2. Xonoonasa cmepunuzayus

2.1. Cmepunuzayus punrbmpoganuem

CTepuu3yl0T CHHTETHYECKHE CpeIbl CTPOro OIPEIeNIeHHOI 0
coCcTaBa, KOTOpbIe COIEPXAT JIerkopaspymlalolijecss WIH JIeTyqdHe
KOMIIOHEHTBl — BHTaMHHBI, AMHHOKHCIOTBI, OCJKH, apOMaTHYECKHE
VIIIeBOAOPOABI, AHTHOMOTHKA W aAp. DuibTpoBaHHWe  KHIKOCTEH
OCYIIECTBIISIIOT Yepe3 MEIKOIOPHCTHIE MaTepHalbl, JIETKO aacopOupyomnme

KJIETKH MUKPOOPTaHU3MOB: acOecT, [euTiono3y, hapdop, kaonuH u 1.1,
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[upoko ucnone3yroTcss MeMOpaHHbIE QHUIBTPBI — TUCKH Pa3HOTOo
pa3Mepa, IuaMerpa, HaloMHUHaomye OyMakHble. VX HM3roTaBIMBAarOT Ha
OCHOBE HHUTpPONEIIION03bl. CpeaHuil nuaMeTp mop (GHIbTPOB COCTABISET
0,35-1,2 mxm. Jlst crepuiaM3anuy, Kak IMPaBUIIO, UCTIOIB3YIOT (QMIBTP C
nuametpom mop 0,35 -0,45 Mxm. OunbTpel 3edTa — IUIOTHBIE JMCKH,
M3rOTOBJICHHBIE U3 cMech acOecTa ¢ IEUTI0N030i (CpeaHuil fuaMeTp mop
0,8 — 1,8 mxm).

MeMOpaHHbIe QUIBTPHI CTEPHIM3YIOT aBTOKJIABHUPOBAHUEM TPU 2

at™ 15 MuH.

2.2. Cmepunuzayusi 2a3000pas3HbIMU 8eUjecmeamu

Creprn3yloT anmnaparypy, MMEIOIIYI0 3epKajbHOE, ONTHYECKOe
o0opynoBaHue, M3IENUs W3 TepMONaOMIbHBIX IUiacTMace. [lias 3Toro
NPUMEHSIOT COSMHEHHs, KOTOpbIe 00JIalaloT CIOPOLMIHBIMYU CBOHCTBAMH
— OKCHJI dTHJICHA, METUIOpOMUL, popMallbAeruj, 030H U Jp.

['a30ByI0 CTEPUIIM3ALUIO IPOBOAT B CIIENNAIBHBIX TEPMETHIECKH
3aKpbIBAIOIIMXCS amnmaparax. [Ipy crepmin3alyy CTPOro KOHTPOIHPYIOT
KOHIIEHTPALHIO T'a3a, JaBJICHUE, BIaKHOCTb, TEMIIEPATypy U AIUTENEHOCTh
sKcro3unuu. Yacto mpomecc MPOBOMAT B COYETAaHUM C HEKOTOPHIM
noBeilieHueM Temmeparypsl (10 45-70 °C). [lo okoHUaHHMM CTEpUIIN3AIMN
yOAJSIOT — Ta3el M3 anmapara, a  HCIIONb30BaHHE  IIPEAMETOB,
MPOCTEPWIN30BAHHBIX Ta3aMH, MOXXHO He paHee dYeM uepes 24 u

(HE00X0aMMO TS TIOTHOTO YIAJICHUS U3 HUX Ta30B).

2.3. Cmepunuzayus obnyueruem
Jns  crepunuzanydy  NMOMEUIEHUH, 00OpYyJIOBaHMS, HEKOTOPBIX
MEIMIMHCKUX TPHHA/UIOKHOCTEH, IHINEBBIX MPOAYKTOB HCIIOIB3YIOT

pa3Hble BUIBI M3ITy4eHni: nHdpakpacHoe, Y D, peHTTeHOBCKHE JIy4H, o-, f3-
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, Y-Iydd  paAMOAKTHBHBIX  d1eMeHToB.  Yame  gpyrux B
MHUKpPOOHOJIOTHYECKOH MPAKTHKE UCTIONB3YIOT YD 0bmydeHue.
B Hactosimiee Bpems Bce Oonbliiee paclpOCTPaHEHUE IMOTY4YaroT

nocyJia U MHCTPYMECHTBI OAHOPA30BOI'0 UCII0JIb30BaHUA.

2.4. Xumuueckuii memoo cmepunuzayuu

YHuuroxkenue (ne3nH(EKIs) MHUKPOOPTraHU3MOB C ITOMOLIBIO
CHIIbHOJIEHCTBYIOIINX XUMHUYECKHX BEIIIECTB (aHTHCENTHKOB).
AHTHUCENTHKNA MOTYT OBITh HEOPraHMYECKOH M OopraHnveckod mpupojpl. K
NIepBOI TpymnIie OTHOCATCS KHUCIOTHI, mienoud u conu (0,1-0,2 % pactBop
cyJeMbl), XJIOpHas Wu3BecTh, Hox. Ko BToOpoil rpymme - 3TUNOBBINH U
OyTWJIOBBIA CIHPT, albAeruibl, opranudeckue pacrBopurenu (0,5-3 %
pactBop xiuopamuHa, 1-4 % pactBop ¢QopManuHa) M OpraHUYECKUE
KHCJIOTBI. JTOT METO/ 4Yallle BCEro INpHUMEHseTcS Uil Je3MH(EKINU

pabovmx MOBEPXHOCTEN, pyK, OOKCOB.

3. Ilpuzomosnenue samusix npooox

VIX TOTOBSAT M3 TMIPOCKONUYECKONW BaThl, IOCKOJIBKY OHA XOPOIIO
obecrieunBaeT CTEPHWIBHOCTh CyOCTpaTa W He CWIBHO TieeT. Jlmsa
M3TOTOBNIEHU TPoOKU (puc. 3) OepyT MPSMOYTONBHBI KyCOYEK BaTHI,
3aruOaIoT ero Kpas ¥ CBOPaYMBAIOT IUIOTHBIM BAJIMKOM, IIPUMEPUBAS €ro K
TOPIBIIIKY POOUpPKH MK KoJObL. [IpoBepuTh KauecTBO MPOOOK: XJIOMOK B
MOMEHT OTKpBIBaHHS IPOOUPKH, OUeHb TBepaas (“kaMeHHas’) Ha OIIYIIb.

Banmuk mroTHO oOopaunmBaroT Mapieii Tak, 94ToOBI BCS BaTa ObLIa
NOA HEeH, W 3aBA3BIBAIOT HHUTKaMu. JIMIIHME KOHIBI Mapiii 00pe3arorT.
[Mpobka m1s mpoOMPOK AOMKHA HMMETh UIMHY He Oomee 3 cM, OBITh

JIOCTATOYHO IUTOTHOHM, XOpOIIO COXpaHATh CBOIO (GOpMy U CBOOOAHO
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BXOIUTH B HEEC. HOBCpX HpO6KI/I Ha KOJ'I6y HaaCBarOT 6yMa)KHI>Ie KOJIITa4yKH,
KOTOPBIC NPECAOXPAHAIOT €€ I'OPJIBIIIKO OT IbLIA.
He ucnonvzosamso npoéku, U320MO6/IEHHblIEe MOJIBKO U3 eéambl -

OHU J1€2K0 60CNIAMEHAIOMCA npu obxcuzanuu!

ok,

)
() _
=
A & B (2)

Pucynok 3. Usroroienue BaTHbIX mpoOok (1). Bum mpodok (2): A —
NpaBWJIBHO U3TOTOBJICHHAs Mpobka, b u B — He npaBUIIbHO W3TOTOBICHHAS
mpodka
3ananue:
1. TIo3HaKOMHTHCS C OCHOBHBIMH METO/IAMH CTEPHITH3ALIIH.
2. TlpoBecTn crepuiu3anyio CTEKISHHOW mocyasl (damku Ilerpw,
MMUTNETKA, KOJOBL, TPOOWpPKH) CcyxuMm  xKapoMm. Jlms  storo
MIpeABapUTENbHO OOepHUTE B Oymary mocyay W TIOMECTHTE B

cymibHbIN mkad. Pexxum crepunmzammu: 170 °C, Bpemst — 60 MuH.
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3. ToaroroButs K cTepwinzanuu 3—5 npodupok u 1-2 konOwl. st aToro
YHCTHIE MTPOOUPKN U KOJOBI 3aKpHIBAIOT BATHBIMHU NPOOKaMH, KOTOPHIE
HEO00X0AUMO TIPUTOTOBUTH.

4. TIpoBectn ae3nH(EKINIO pabOYNX TOBEPXHOCTEH 1 JaMHHApHOTO OOKCa
XMUMHYECKUM METOJ/IOM, HWCIIONb3Yysl STHJIOBBIA CHHMPT, JUOO pacTBOp
XJIOpaMUHA.

5. OcpoiiTe MeToJ CTepWIM3ald B IUIAMEHH TOPEJKH, HCIIONb3ys
METAIMYECKUE M CTEKJITHHbIE MHCTPYMEHTHI (MHKPOOMOJIOTHYECKHE
TN, TUHLEThI, HOKHHIIBI, IIIATENh).

6. HapucyiiTe cxemy yCTpOWCTBa aBTOK/aBa, OTMETHTE €r0 OCHOBHBIC

qacTu.

KoHTpoJsibHbIE BONPOCHI.
1. Kaxkoi#i nporiecc Ha3bIBaeTcst qe3uHpeKnmei?
2. Kakue BelecTBa UCIOIb3YIOTCS AJIs TPOBEJICHUS JIe3MHPEKIN?
3. Kakoif mporecc Ha3pIBaeTCs CTEPIITU3AINCH?
4. Kakumu crioco6amMy MOXXHO TIPOBOAMTH CTEPHIIH3ALNIO?
5. YUTo ¥ IpH KaKHUX YCIOBHUAX CTEPWIM3YIOT B aBTOKJIABE, B CYIIMIHLHOM
mkady u kunsaeHuem?
6. Uem oTnudaeTcs THHAAIN3AMNS OT MACTePU3AIH?
7. Kakue XUMHYECKHE BEILIECTBA UCIONB3YIOT ISl XOJIOAHOM

CTepUITH3AIIUH ?
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PA3JIEJI 2: MUKPOCKOIIMYECKHUE METO/JbI
HNCCIIEJOBAHUSA MUKPOOPI'AHU3MOB

JlaGopaTopHas paGota Ne 3
MuKpockon ¥ TeXHHKA MUKPOCKONIMPOBAHNS. Y CTPOHCTBO
MHKPOCKOIA.

BI/IZ[])I MHUKPOCKOIIHHA

Ilesib paGoTbI: U3Yy4YNUTH YCTPOHCTBO CBETOBOI'O OMONOTHMYECKOTO
MHUKpPOCKONIa ¥ OCBOWUTH TIpaBuia pa0oThl ¢ HHUM. O3HAKOMHTBCS C
Pa3IMYHBIMH BUAAMHU MUKPOCKOITHUH.

Marepuansl M 060pyI0BaHMe. MHKPOCKOI, HMMEPCHOHHOE

MacJjo; npenapaTbl MUKPOOPTaHU3MOB.

OcCHOBHBIE T0JI0KEHHSI
1. Yempoitcmeo muxpockona

Muxpockon (0T Tped. MICrOS — MaJbIif 1 SCOPI0 — CMOTPIO) — 3TO
ONTHYECKUH  mpuOOp, COCTOSIIMI W3 TPEX OCHOBHBIX  4acTeil:
MEXaHNYECKOH, ONTHYECKOH H ocBeTHTenbHOH. Cxema CBETOBOIrO
OHMOIOTMYECKOr0 MUKPOCKOIIA TIPEACTaBIeHa Ha puC. 4.

Mexanuueckas uacms WIH ITATUB COCTOUT U3 HOXKH, OCHOBaHMS,
TyOycozepKatens, NPEIMETHOIO CTOJHMKA, OWHOKYISIPHOM HacalIku
(TyOyca), peBOIBBEpHOrO YCTPOWCTBA, PYKOSTKH TpyOOil (OKYCHPOBKH
(MakpoMeTpudeckoro  BHHTA), PYKOSTKH  TOHKOH  (POKYyCHPOBKH
(MHKpOMETpHUYIECKOTO BIHTA).

TyOyc — 3purenbHas Tpyba MHMKpockoma. B BepxHee oTBepcTHE
TyOyca CBOOOZHO BCTaBIISIETCS OKYyJsp, Ha HIDKHEM KOHIlE TyOyca

HAaXOAUTCA Bpallaromieecss BOKPYT CBOCH ocu PEBOJIBLBCPHOC YCTpOﬁCTBO
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(peBoNbBEp), B KOTOPOE BBHHUMBAIOTCS OOBEKTHMBBHL. Bpaiias peBoibBep,
MOXHO OBICTPO CMEHHTh OOBEKTHBBI BO BpeMsi pabOThl ¢ MHKPOCKOIIOM,
TTOJIBOJIS JTF00OH OOBEKTHUB TIOJ TYOYC.

OOBEKTHB JOIKEH OBITh [EHTPUPOBAH, T.€. YCTAHOBJIEH Ha
ONTHYECKYI0 OCh MHKpPOCKOma. JIjsi 3TOro peBOJbBEp MOBOPAYMBAIOT
BOKDPYT CBOEiT OCH 10 MOSIBIICHUSI IIIETYKA.

[IpeAMETHBIA CTONMUK CIAYKAUT S PasMEIIEHHS Ha HEM
M3yvaeMoro rmpemapara. [IpemapaT 3aKkperuisfioT Ha CTONHKE 3aKHMaMH
(kmemMMamu). B IIeHTpe MPEAMETHOTrO CTONMKA HAXOMUTCS OTBEPCTHE IS
MPOXOXKICHUSI JIydel CBeTa W OCBEICHWs Mpemapara. B HEKOTOPBIX
KOHCTPYKIHSIX MUKPOCKOIIA MPEIMETHBIA CTONHK MOXKET MEePEIABUTaThCs C
MOMOIIbIO BUHTOB, PACIIONIOKEHHBIX MO TIepU(pepHH MPEIMETHOTO CTONHKA.
DT0 maeT BO3MOXKHOCTH PAcCMOTPETh MpEMaparT B PasiHYHBIX ITOJSIX

3pEHHS.

1 — oxyuap

2 — BunoXyIpuaN nacaoxa
(imyGyc)

3 pesanveepnoe yempoticmeo
o - obwexmun

5 npedmemnniil cmonux

6 - xondencop

7 -nampon ¢ aavmoi

8- ocnoaanue
9-myGycodepycamens

10 - pyxosmxa spyioli rorycuposku
(MaKpoMempuseckuii auim)

11 pywosmua monxoii dhorycuposru
(MuKpOMenTpUTRecKui aun)

12 - npenapamosoduniein

13 - pezyasmop aprocmu ravmsi

Pucynok 4.Cxema ycTpoiicTBa CBETOBOI'O OMOJIOTMUECKOT0 MUKPOCKOIIA
(bnomen 4).
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Pykositkm  TpyOOii ®  TOHKOH  (OKYyCHpOBKM (Makpo- W
MHUKPOBHHTHI) CITy)KaT Uil MNepeMelleHus TyOyca BBEpX W BHH3, 4TO
TI03BOJISIET YCTAHOBHUTH €r0 Ha HEOOXOJMMOM PAacCTOSHUU OT Iperapata.
[Ipu BpamieHMH BHHTOB 10 YacOBOW CTpenke TyOyc OIyCKaercs, a IpH
BpallleHUH TPOTHB YacOBOH CTpenkW — TmopHuMaercs. [Ipu BpameHunn
MaKpOMETPHUUYECKOr0 BHHTa OOBEKTHB OPHUEHTHPOBOYHO YCTaHABIMBAETCS
Ha (OKycC, T.€. Ha TO PACCTOSIHUE OT Ipenapara, Npyu KOTOPOM OH JeTIaeTcst
BUIUMBIM. O0OpOT MaKpOBHMHTA MO3BOJISACT MEPEMECTHTh TYOyC Ha 20 MM.
MUKpPOMETPUYECKH BUHT CIYXKHT JUIS TOYHOW YCTAHOBKM Ha (OKYC.
[Monuelii o6opor ero mepememaer Tyoyc Ha 0,1 mMM. C MHKPOBHHTOM
creyeT oOpaaThesi 04eHb OCTOPOXKHO.

Onmuueckas uyacmy sBAseTcss HaubOojee IEHHOM YacThbio
MHKpockomna. OHa COCTOUT U3 OOBbEKTHBOB M OKYJIAPA.

Okymsip (or mar. oculus — r1ma3) COCTOMT WX  JBYX
IUIOCKOBBIITYKJIBIX JIMH3, 3aKJIFOYEHHBIX B OOLIYI0 METAJUIMUECKYIO OIpaBy.
BepxHsas nuH3a — Ta3Has (yBENWUYMBAIOINAs), HIDKHAS — coOHMparommasi.
PaccrosHre Mexay JIMH3aMHU PaBHO NOIyCyMMe HX (POKYCHOTO PacCTOSHHS.
VY OKyIApOB ¢ OONBIIMM yBeNUYeHHUEM (OKYC KOpoue, II03TOMY MEHbLIE U
JUIMHA OKyIsipa. Mexay auH3aMHu uMeeTcs nuadparma, orpaHUIHBAIOIIAs
TOJIE 3pEHUs] W 33AEpXKHUBAIOIIAsl KpaeBble Jydu cBeTa. OTedecTBEHHBIC
MHUKpPOCKOIIBI CHaOXEHBI TPEMs CMEHHBIMH OKYISPaMH, YBEIHUCHUE
KOTOpBIX YKa3aHO Ha Kopmyce okyisipa (x7; x10; x15).

OOBEKTHBBI BBUHYMBAIOTCS B THE3/Ia PEBOJILBEPHOTO YCTPOWCTBA U
COCTOSIT M3 CHCTEMBI JIMH3, 3aKIIOUYEHHBIX B METAJUTMUECKYIO OIpaBy.
[epennsis (ppoHTaNBHAS) THH32 OOBEKTHBA SBJSACTCS CaMOM MaJeHBKOW U
eIMHCTBEHHOH, aaromiedl yBenmdenue. OcTanbHbIE JHH3BI B OOBEKTHBE

TOJIBKO HCHOPABJIAIOT HEAOCTATKU IMOJTYYCHHOI'O I/I306pa)KCHI/I$I (ﬂBJ’IeHI/Iﬂ
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chepuyeckoii M XpOMaTW4ecKoM  abeppammy) ©  Ha3bIBAIOTCS
KOPPEKIIMOHHBIMHU.

B rHe3xma peBOJBBEPHOTO YCTPOWCTBA BBUHYMBAIOTCS HYETHIPE
00BEKTHBA, YBEITMUEHNE KOTOPBIX yKa3aHO Ha Kopiryce o0bexTrBa (x8; x20;
x40; x90 nm 100). Kaxnpiit 00beKTHB XapaKTepU3yeTcsi CBOUM (POKYCHBIM
paccTosiHieM (pacCTOsIHUEM MEXy NMPEJMETHBIM CTEKJIOM M (ppOHTANbHON
JIUH30M): 00BEKTUB X8 MMeeT POKYCHOE PACCTOSHUE OKOJIO 9 MM, 0OBEKTHB
x40 — 0,65 MM, 00bekTHB X90 — 0,15 MM.

OOBEKTUBBI TTOPA3CISIFOTCS Ha CyXue U UMMEPCUOHHDBIE.

[lpu pabore c cyxumu obwvexmusamu (x8, x20, x40) Mexny
(pOHTANBHOM JIMH30M M TpenapaToM HaXOOUTCS BO3AyX. B aTom ciyuae
JIydru CBE€Ta NPOXOAAT CpE€Abl C pas3JIMUHBIMH IMOKA3aTCISAMH MPECITOMIICHU A
(TIOKpOBHOE CTEKJIO, BO3AYyX), YacTh HMX OTKJIOHSETCS M HE IONajaeT B
00BEKTUB.

[Ipu pabore ¢ ummepcuonnvimu obvexmusamu (x90 wnu x100) s
YCTPAaHEHHsI CBETOPACCESIHUSI PACCTOSHHE MEXIY (QPOHTAIbHOM JHMH30M
00BEKTHBA U TIpENapaTroM 3alOJHSIIT HWMMEPCHOHHBIM  (KEAPOBBIM)
MAaclioM, I0Ka3aTedb MPENOMIICHHsI JIydeil CBeTa KOTOpOro OJH30K K
MTOKA3aTeNIo MPEIOMIICHHUS JIy4deil cBeTa, MPOXOIAIIETO Yepe3 CTEKIIO.

Obmiee yBenmueHNEe MUKPOCKOIIA OTIPEEIIIETCS KaK MPOU3BEACHNE
YBENUYEHUS 00OBbEKTHBA Ha YBEIMUeHHE OKyisipa. Hampumep, eciu B pabote
WCTONB3YIOT OKYJIsp x15, a mox TyOycom Haxomurcs oOvekTHB X90, TO
YBEIMYCHHE pAcCMaTPUBAeMOr0 C IOMOIIBI0 MHKpPOCKOMAa OOBEKTa
cocraBut x1350.

Oceemumenvras wacms MUKPOCKOIIA COCTOHUT W3 ABYXJIHH30BOTO
KOHJIGHCOpa, MpHucC-AradparMbl U MaTpoHa ¢ HU3KOBOJIBTHOW JIAMIIOYKOMH
HaKaJIMBAaHUS, MTUTAIOIIEHCS Yepe3 TMOHWKAIOMNN TpaHCPOPMATOp OT CETH

Hanpspkerus 120 - 220 B.
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KoHzmeHcOp CHYXWT AJs JIy49lIero OcBelleHHs mnpenapara. OH
coOMpaeT CBETOBBIC JIy4M B IyYOK M HAMpaBIIsIET MX 4Yepe3 OTBEPCTHE
NPeIMETHOro cronuka Ha mnpemapar. C  MOMOMIBIO PYKOSTKH VIS
mepeMelIeHHsT KPOHIITEHHA KOHCHCOpa ero MOKHO TepeMeIaTh BBepX H
BHH3, Onaromapsi dYeMy MeEHsSETCS Yroid CXOOUMOCTH Jiydedl u,
CIIeIOBATENIbHO, CTEMEHb OCBEIICHHs O00bekTa. YeM BbINIC MONOKEHHE
KOHJICHCOpPA, TEM JIy4Ille OCBEIICH Mpernapar.

HUpwuc-nuadparma pacrnoiaraercst moji KOHISHCOPOM U CITYXKHT IUIs
PEryIMpOBKH MMOTOKA CBETA, MOCTYMAOIIEro B KoHmeHcop. OHa COCTOUT U3
MCETAJINIMYCCKHUX CCPHNOBUIHBIX TUIACTUHOK. paCH_II/IpI/ITI) Win CY3UTh
orBepcTre auad)parMbl MOKHO C MOMOIIBIO CIECHUATBHOrO phruakka. [Ipu
BpAIllCHUM €ro 10 YacOBOW CTpElKe OTBEpPCTHE HpHUC-AnadparMpl
YBEIIMYMBACTCS M, CJIEIO0BATENbHO, YBEINYMBACTCS CTEHECHb OCBELICHHS
00BeKTa.

I[lpu pabore C HMMMEPCHOHHBIMH OOBEKTUBAMH  CTEHCHb
OCBELIEHMs IIperapara JOJDKHA OBbITh MaKCHMAaJbHOHM, IO3TOMY IITOPKY
upHuc-nuadparMpl  OTKPBIBAIOT, a KOHAEHCOP IIOMHMMAIOT B KpaiiHee
BepXHee MOJI0XKEHHE.

[Ipu pabore ¢ cyxumu OOBEKTHBAMH, KaK IIPaBUIIO,
paccMaTpHBAIOT  HEOKpalleHHble  O0beKThl.  Jusd  IOCTHIKEHUS

KOHTPAaCTHOCTH KOHAEHCOpP OIYCKalOT BHU3, & OTBEPCTHE UpUC-AHa(parMbl

YMEHBIIAOT.
2. Ilpasuna pabomur c MUKpOCKONOM
1. Ha pabouem crone MEUKpOCKON CTaBAT TyOycoaep:KaTeeM

K cebe Ha paccTosHUH 3 - 5 CM OT Kpasi CTOJIa;
2. BkiroualoT MHKPOCKOII B CeThb M yCTaHABIMBAIOT

MPAaBUIIBHOC OCBCHICHUC,
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3. Ha npeaMeTHsi CTONMK TOMEMIAIOT  HUCCIEAYEMBIN
TIpenapar 1 3aKperusioT ero KJIeMMaMH;

4. [ox TyOyc momenaroT Hy>KHBII OOBEKTHB U C TIOMOIIBIO
Makpo M MUKPOBHHTOB YCTaHaBIHMBAIOT (poKycHOe paccrosiHue. Tak, mpu
pabore ¢ UMMEPCHOHHBIMH OOBEKTUBAMH Ha IpEnapar NpeaBapUTEbHO
HAHOCAT KaIUTF0 UMMEPCHOHHOTO Macja W OCTOPOKHO MOAHUMAIOT CTOJIHMK
MaKpOBHHTOM JI0 COIIPUKOCHOBEHHsI OOBEKTHBA C Karuiell macia. 3aTeM,
BHUMATEIILHO CMOTPSI B OKYJISIP, OY€Hb MEAJICHHO OITYCKAIOT CTOJIUK, /IO TeX
TI0p, TI0Ka He YBUJAT u300paxkeHue. TouHyo HaBOIKY 00beKTHBa Ha (hOKYC
NPOU3BOJST MHUKPOMETpUYECKMM BHMHTOM. Jlanee, aBuTas TpeaMeTHBI
CTOJIMK WJIM TPEIMETHOE CTEKJO, YCTaHABIMBAIOT B LIEHTP TIOJS TOT
y4acTOK Ipernapara, B KOTOPOM JIy4llle BCEro BU/ICH U3y4aeMblii OOBEKT.

5. [Nocne okoHuyanusi paboOTHI clienyeT yOpaTh mpemnapar c
NIPEAMETHOTO CTOJIMKA, YAAJIUTh MATKOW TKaHBIO WM Mapiled, CMOYEHHOM B
CIUpTE, IMMEPCHOHHOE MacIo ¢ (PPOHTAIBHOM JIMH3EI 00beKTHBA X90.

3. Buowt muxpockonuu

OCHOBHBIMH XapaKTEPUCTUKAMH MHKPOCKOIA SBISIFOTCS 00wyee
yeeauuenue U paspeuarowds cnoco6HoCHb.

OOmiee yBemuMueHHE HE XapaKTEpU3YyeT KadecTBa H300pa)KeHWS,
KOTOpPOE MOKET OBITh UETKMM M HEUETKUM.

YeTkoCTh TIOJTYy4aeMOT0 N300pakKEeHUs OIIpeesieTCs
paspewaroweti cnocob6HOCMbI0 MHKPOCKONA, T.€. TOW HaWMEHbIIEH
BEIMYMHON OOBEKTOB WIM WX JeTaned, KOTOphlE MOXKHO YBHICTH C
TIOMOIIBI0 3TOro npubopa. Paspemaronias cnocOOHOCTh 3aBUCHT OT IJTHHEI
MIPOXOAAIIETO Yepe3 OOBEKT CBETa, MOKA3aTeN sl MPEJIOMIICHHUS ONTHYECKOM
cpenbl (ITOKa3aTenb MpeNoMIICHHS Bo3ayxa paBeH 1,0; HMMMepCHOHHOTO

Mmacna — 1,516; crexna —1,520) n anepTypHOTo yriia oObeKTHBa:
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A
T 2xmnxsina

20e: d — munumanvhoe paccmosinue Medxncoy O08yMs MOUKAMU,
BUOUMBIMU PA30ETLHO,

A - OnuHa 6onHBI ceema, NPOXOOAUE20 Uepe3 UCCIedyemblll
obvexm;

nXsina - uucnosas anepmypa,

N —nokazamenv NPELOMACHUS. CEMOM ORMUYECKOL CPeObl;

O - anepmypHblil y2on 00bexmusa.

Ha puc. 5 mpencraBineHa cxema, WITIOCTPUPYIOIIAs ITOHATHE

amepTypHOro yria MHKpPOCKOma (CTpenkaMu O003Ha4eH XOJ| CBETOBBIX

Tyden).

J- OmeepCmuLl Y208,

a- anepmypuuiil yeor;

I — ¢ponmanenas munsza
obmexmuea;

2 npocmpancmeo
Mencdy  obvexmom
obvexmueom;

3 — npedmemuoe cmexio ¢
obvexmom;

4 - xonoencop;

5 - ouaghpazma;

q ! \ — 5 PP, - 21G6HAS ONMUYECKAst

| \\ och

P

Pucynok 5. Cxema, wiumiocTpupyromias HOHATHE alepTypHOTo yriia
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IIpyu HCHONB30BAHUM MHUKPOCKOIA, alepTypHbIA yroia KOTOPOTro
90° (70 mpedenbHBIA yrom, I KoToporo Sina=1), MuHHMMAaNbHOE
PACCTOSIHUE MEXIY JBYMS TOYKAMH TPH OCBEIICHHUH OOBEKTa CBETOM C
JUTMHOM BOJIHBI 550 HM ISl cyxod cucTeMbl cocTaBisieT okoio 300 HM, a
JUTsl IMMEPCHUOHHOM cucTeMBbI — 0K0j10 200 HM.

Takum  00pa3oM, TOBBICHUTH PAa3pPEIIAIONIYI0  CIIOCOOHOCTH
MHUKPOCKOIIA MOXHO ITYTEM:

- CHIDKEHUSI JUTHHBI BOJIHBI CBETA, MPOXOJISIIET0 Yepe3 00BEKT;

- HCIOJB30BaHMS UMMEPCHOHHOM CHCTEMBI;

- NOBBILIEHMS ANEPTYPHOrO yIiia 0 npeaenbHoro (1o 90°).

3.1 Mukpockonus ¢ memuom none

Hcnone3yercs Ui UCCIEAOBaHUA CIUIIKOM MaJIbIX U
c/1aOOKOHTPACTHBIX JKUBBIX OOBEKTOB. [IpH MHKPOCKOIHH 3TUM METOIOM
UCTIONB3YIOT CIELUANbHBIA KOHIEHCOP TEMHOIO IOJsl, LIEHTP KOTOPOro
3aTeMHEH. [103TOMy LEHTpanbHBIM MYYOK CBETOBBIX JIydEH HE IOMNANaeT B
OOBEKTUB M TIONIe 3PEHUS MHKPOCKONA OCTAaeTCsi TeMHBIM. OOBeKT
OCBEIACTCSl TONBKO JIydyaMM, MONAJAloIMMU Ha HEro I0J] YIJIOM.
PaccenBasch Ha 00BEKTE, YACTH JIydeH N3MEHSET HalpaBJIeHUE U TONAaacT
Ha 00BekTHB. OOBEKT CTAaHOBUTCA BUAMMBIM KaK CBETAIIAsCA TOYKA Ha
TeMHOM (oHe. MeTo1 TEMHOTO HOJIS [TO3BOJISIET MONYYHUTh MPENCTaBICHUE
0 BHEIIHEH (popMe KHUBBIX HEOKPAIIEHHBIX OOBEKTOB M MX JIBIKCHUH.

MuKpocKOIIsi B~ TEMHOM  TIOJIe¢  TIO3BOJNSET  YBEIHUYHUTH
pa3pemarnylo  crmocoOHOcTh  o0BeKTHBa TpuMepHO B 10 pas w
paccMaTpuBaTh OOBEKTHI, Pa3Mepbl KOTOPBIX HAXOMATCA 3a MpereramMu
00BIYHOrO  MHUKpOcKoma. [logwviuienue  paspewaroujeli  cnocooHOCmu
docmuzaemcs 3a cuem y8eaudeHus anepmypHozo yaid.

3.2.Da3z060-Konmpacmnas MuKpoCKoOnus
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JlaeT BO3MOXHOCTb H3y4daTb JKHBBIE OOBEKTHI 0€3 OKpacku Hu
¢ukcupoBanus. ['7a3 dyenoBeka pearupyeT Ha HM3MEHEHUS] aMILUIATYIBI
CBETOBOM BOJIHBI (MHTEHCUBHOCTh, KOHTPACTHOCTH) M €€ [UIMHEI (LIBET), HO
HEe BOCIpHHUMaeT pa3nnuuii mo ¢asze. B Ouomormueckux mnpenapaTtax
4yepefyloTcs MecTa, KOTOpbIe B Pa3HOHM CTENeHH HoromaoT ceT. [Ipoxons
4yepe3 HUX, CBETOBBIE BOJIHBI M3MEHSIOT CBOIO aMIUIMTYAY. Takue y4acTKH
00beKTa Ha3bIBAIOT AMIUTUTYIHBIMH, W IIOJl MUKPOCKOIIOM OHH BBITJISIST
Oonee TeMHbIMU. [Ipo3pauHble B BUIMMOM CBETE CTPYKTYPHBIE DIIEMEHTEHI
O6’beKTOB IpOIyCKarT Jy4u OJIHHaKOBOﬁ JUIMHBI W aMIUIMTYAbI, HO
CMCIIAKOT UX (baSy. Bennunna CMCHICHUA 3aBHUCUT OT TOJJIIMHBI U
ToKasaTelis NpeIOMIICHUS CTPYKTYP, HO BUAUMBIX W3MEHEHU N MpaKTUICCKU
HC 1acrT. Takue MnpenapaTsl ABJIAOTCA HCKOHTPACTHBIMH.

C nmnomouiplo  (pa3oBo-KOHTpAacTHOrO  ycrpoiictBa  (ha3oBbie
W3MEHEHMsI CBETOBBIX BOJH, NMPOXOMSIIUX 4Yepe3 IMpo3padyHble OOBEKTHI,
IpeBpamaloTcss B aMIUIMTyAHBIE,  Onarogapd — 4eMy  JAeTalu
paccMaTpUBaeMBIX OOBEKTOB CTAHOBSITCS BUIMMBIMHI U KOHTPACTHBIMH.

@Da30BO-KOHTPACTHOE YCTPOMCTBO JA€T BO3MOXKHOCTb H3y4aTb
CTPYKTYpPBI KJIETOK: KI'YTUKH M 00O0IOUYKH OaKTepwii, iApa 1 MUTOXOHAPHU
IpOXOKer U TprOOoB.

Takum obOpasom, Xxomsa paspewaiowas CHOCOOHOCMb — Npu
UCNONBL308AHUU  A3080-KOHMPACMHOU MUKPOCKONUU He MEHAemCcs Nnpu
cpasHenuu co C6emONnOabHOU, KAYecmeo U300padicenuss YIyuuaemcs 3a

cyem noevluleruss KOHmpacmuocmu.

3.3 JTomunecyenmnas MuKpocKkonus
JIroMHUHECIIEHTHAasE MHKPOCKOIHUS IIO3BOJISIET HM3Yy4aTh KIECTKH B
KHBOM BHJE, BBUIBIITh MEMOpaHHBIE CTPYKTYPBI W TI0NydYaThb

BBICOKOKOHTPACTHBIC IBETHLIC I/1306pa)KCHI/I$I MHKPOOPraHn3MOB.
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CymHOCTh SIBICHUS JIIOMHHECHIEHIIMM 3aKJII0YaeTcss B TOM, UTO
HEKOTOpbIE MOJEKYJIBl CTPYKTYPHBIX JJIEMEHTOB KJIETKH (TIMTMEHTHI,
BUTAMUHBI, aJKAJIOWABI W JIp.) CHOCOOHBI IIOTJIONIATh YacTh OJHEPTUH
MaJIaloIIero CBeTa ONpPEJEJCHHONW JUIMHBI BOJHBI, IEPEXOJUTh B
JJIEKTPOHHO-BO30YKIEHHOE COCTOSIHIE U UCITYCKaTh CBET C PYroi JUIMHOMN
BOJIHBI. VICTOYHHKOM BO30Y)XKAEHHS MOTYT OBITh YJIbTPa(UONETOBBIE JIyUH
(300-400 uM) ¥ BHAMMBINA CBET KOPOTKOBOJIHOBOM obmactu crekrpa (400-
460 um).

Kierkn MukpoopraHu3smMoB o00jdagaroT cinabodi  coOCTBEHHOM
(nepBUYHON) JrOMHHECHeHIMeH. Ee MOXHO YCHINTH IpeJBapUTEIbHBIM
OKpalllMBaHUEM  TIpPErapaToB  HETOKCHYECKUMH  KpacUTEIsIMH — —
(ryopoxpoMamu (aKpUAWH OpPaH)KEBBIH, HEUTPAIbHBIH KPaCHBIH, aypaMUH,
¢yopecuut u n1p.). B pe3ysibraTe BO3HHKAET BTOPUYHAS JIIOMUHECLICHIINS.
st ee BO30YKICHHUS IOCTATOYHO MCIOJNB30BAaTh CHHE-(PUOIETOBYIO YacTh
crektpa. B pe3ynabraTe BO3HMKAeT  BBICOKOKOHTPACTHOE  LIBETHOE
n300pakeHne pacCMaTpUBaeMOro 0ObeKTa.

Takum  oOpazoM, npu  UCHOTL306AHUU  THOMUHECYEHMHOL
MUKDPOCKORUU paA3Peuaruas cnoCOOHOCHb MUKPOCKONA 603pAcmaenm ho
CPABHEHUI0 CO CBEMONONIbHOU MUKPOCKORUEU 30 CHem YMEeHbUEeHUs. ONUNbL

60JIHbl npoxod}m;eeo uepes obvexm ceema.

3.4 DnexmponHHas MUKpoOCKonus

MakcuManpHasi — paspeniaromas  CoCOOHOCTh — ONTHYECKHX
MHKPOCKOIIOB COCTaBisieT okoio 0,2 MKM M 3aBHCHT OT JUIMHBI BOJIHBI
WCTIONB3yeMBIX JIydel cBera. Ygeauuums paspeuenue 6 100 u bonee pas
MOJICHO, eClu  6MeCmO  C8emOGblX WU  VAbMPAGUOTEMOBbIX  Jyuell
NPUMEHAMb NOMOK OBUNCYWUXCA DNEKMPOHO8, 00IA0AIOWUX BOTHOBLIMIL

ceoticmeamu (Onuna eonusl oxkono 0,04 um).
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[ToTok 371EeKTPOHOB IBMKETCS B OE3BO3IYIIHOM HMPOCTPAHCTBE OT
WCTOYHMKA JJIEKTPOHOB (pacKaJieHHasT HHUTh BOJb(PAMOBOH ITyIIKH) IO
HaNpaBJICHUIO K (IYOPECIHEHTHOMY J3KpaHy W BBI3bIBA€T PaBHOMEpPHOE
cBeueHHe ero. Eciam ke Ha IyTH JIIEKTPOHOB TIOMECTHTH KaKOH-IHO0
00BEKT, TO B 3aBHCHMOCTH OT €ro IUIOTHOCTH 3JIEKTPOHBI OymyT OoJbie
WIN MEHbIIE 3aJepXKMBAThCI, a COOTBETCTBYIOIIME MeCTa Ha DJKpaHe
OKaXyTCsl Oollee WM MEHee 3aTeMHEHHBIMH. JTOT MPOCTOW HPUHIIUI
paboTBl COBPEMEHHOTO AIIEKTPOHHOTO MUKPOCKOIIA JIOMOJIHEH MPUHIMIIOM
OTKJIOHCHUS JJICKTPOHHBIX quef/ll B MAarHuTHOM II0JIC HO}106HO TOMY, KakK
CBETOBBIC JIYUN OTKJIOHSAIOTCS YBCJIMYUBAIOIIHMMU CTEKIIAHHBIMU JIMH3aMH.
HpI/I 9TOM HUCHOJIB3YIOTCSA 3JICKTPOMAruiuTHLIC JIMH3EIL.

Bricokas paspemiatomas CHOCOOHOCTH COBPEMEHHBIX
9JIEKTPOHHBIX MHKPOCKOIIOB I103BOJISIET HAOMIONATh M HM3ydaTh OOBEKTHI,
HEBUIMMBIE B ONTHYECKUX MUKPOCKOIAX: BUPYCHI M (hark, MHKOIUIa3MBbl,
CTPOCHHE KIJIETOK IPOKapHOTOB M  JYKapHOTOB, HX MakKpo- H
MHUKpPOCTPYKTYpHBIE  3JeMeHThl.  [lpemapatbl I DJIEKTPOHHOM
MHUKPOCKOIIUM TOTOBAT B BHAE OYEHb TOHKUX CPE30B HA CIEIHAIbHBIX
yAbTPAaMHUKPOTOMAaxX WIM Ha TOHYAMIIMX IUICHKaX — TMOMIOXKKaX H3
KOJUIOAUSL. CrenoBaTensHO, B 3IIEKTPOHHBIX MHKPOCKOIIaxX
MHUKpPOOPTaHU3MBl HCCIEOYIOT HE B JKHBOM COCTOSHHHM, a B BHJE
(MKCHPOBAaHHBIX ITPENAPATOB.

3aganue
1. Tlo3HaKOMHTBCS C YCTPOWCTBOM CBETOBOTO MHUKPOCKOIIA U IIPaBUIIaMU
paboTEl C HUM, BHJAMH MHUKPOCKOIIUH, OCHOBHBIMH OCOOCHHOCTSIMU
WX YCTPOWCTBA M NIPUHIHUIIAMHU HX PAOOTHI.
2. 3apucoBaTh MHUKPOCKOI X OTMETHTH OCHOBHBIE YACTH.

3. 3anmcarb TEXHUKY pabOThl C IMMEPCHOHHBIM O0BEKTHBOM.
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4, HOCMO’I‘peTL npernapar MHUKPOOPTaHU3MOB 110 MHUKPOCKOIIOM C

HCIOJIB30BAHUEM UMMCEPCHOHHOI'O 00BEKTUBA

KonTponbHbIe BONpockI
1. IlepeuncruTe OCHOBHBIE YaCTH CBETOBOI'0 MHKPOCKOIIA.
2. Uto BXOAWT B MEXAaHUYECKYIO, ONTHYECKYI0O M OCBETUTEIBHYIO YacTH
MUKpockona?
3. [epeuncnute npaBuia padOThl ¢ MUKPOCKOIIOM.
4.Kakue BUbI MUKPOCKOIIUH BBIIEINSIOT?

5. Uro Takoe pa3pelaroiias CiocoOHOCTh MUKPOCKOTA?

JlaGopaTopHasi padota Ne 4
Mopdpoaorus d6akTepuii, itMaHOOAKTePHId, IPOXKIKeH U MULEIHATBHBIX

rpudoB

Lear  paGotsi: O3HaKOMHTBCI ¢ MOP(OIOTHYECKUM
pa3sHOOOpa3HeM  MHKPOOPTaHH3MOB M OCHOBHBIMH  IPU3HAaKaMH,
HCIIONB3YEeMbIMH ITPU UX UICHTU(PUKALIH.

Martepuansl u  oGopyaoBaHMe. MUKPOCKOI;, Mpenaparsl

MHUKPOOPTaHU3MOB; HMMEPCHOHHOE Maco.

OcHOBHbBIE MOJOKEHUA

1. MopdoJiorust 6akTepmii
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Bakrepun 00BEOUHSIOT OOMIMPHYIO TPYHIy B  OCHOBHOM
OJHOKJIETOYHBIX MHUKPOOPTaHU3MOB, Pa3HOOOpa3HyIo 1o (opMe, pasMepam
n 0OMeHy BemiecTB. OHU SIBIISIOTCS IPOKAPUOTHBIMUA MUKPOOPTaHU3MaMH.

[pn  mmddepeHumanmu  Oakrepuil  HMyTeM  MHUKPOCKOIHHA
YUYUTBIBAIOT pa3Mepbl U (QOpPMBI KIETOK, WX B3aUMHOE PpacIloiOKEHHE,
XMMHUYECKUH COCTaB W CTPOEHHE KIETOYHBIX CTEHOK, CIIOCOOHOCTb
00pa30BHIBATH CIIOPHI U KaICYJIbl, TOABHKHOCTb.

OcHoBHBIMU ~ (popmamMu  OakTepuii, KOTOpbIE dHallle BCEro
BCTpevaroTcs,  ABsIoTcs  cepuueckue  Oakrepuu  (KOKKH) |
NaJIOYKOBHTHBIE OaKTepUH (TTAJIOUKH).

K ocnosnvim mopgonozuueckum npusHakam KOKKO8 OTHOCATCS HX
pa3Mepbl (IuaMeTp KOKKOB B CPEIHEM COCTAaBJISIET 1-2 MKM) U B3aUMHOE
pacnonoxenue. BzaumHoe  pacnonodcenue  KOKKO8 — onpeoensiemcs
HanpaeneHuem o00paA308anus Nnepecopooox npu odenenuu kiemox. Ecmu
rocsie JIeJeHUs] KJIETKH PacXOoAATCsl M paclojararoTcsl MOOJUMHOYKE, TO
Takue (HOPMBI Ha3BIBAIOTCS MOHOKOKKAMU WA Mukpoxokkamu. Ecin mpu
JeNeHHH 00pa3yroTCsl CKOIUICHHS, HAIIOMHHAIOIIME BHHOIPAJHbBIE TPO3IIH,
UX OTHOCAT K cmaghunoxokkam. KOKKH, ocTaomuecsi Iocie AeNeHUs B
OJHOM IIJIOCKOCTH CBSI3aHHBIMM TapaMH, Ha3bIBAIOTCS OUNIOKOKKAMU, A
oOpa3zymolye pa3Hoi UIMHBI LENOYKN — cmpenmokokkamuy. CodeTanus u3
YEThIPEX KOKKOB, MOSBIIAIOIIHECS TOCIE NENCHNS KIETKH B JBYX B3aUMHO
MIEPIEHANKYISIPHBIX IIOCKOCTSIX MPENCTABIIIOT co00i mempakoxkku. Ecnn
KOKKH JICJATCS B TPEX B3aMMHO IMEPHEHAMKYIAPHBIX IIOCKOCTSX, TO OHHU
00pa3yloT CKOIUIeHHs KyOmdeckod ¢GopMbl - capyunbl. Kax BBITISAIAT
pa3IUYHbIE CKOIUICHUS] KOKKOB IO MUKPOCKOIIOM M300pa)X€HO Ha PHCYHKE

6.
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PucyHok 6. BzaumHbIe pacrono)keHusi KOKKOB: a - MUKPOKOKKH; O -

JIMTUIOKOKKH; B - CTPENITOKOKKH; T - TETPAKOKKH; [T - CTA()UIIOKOKKH; € -
CapLVHbI

OCHOBHBIMU ~ MOPPONOSUYECKUMU  NPUSHAKAMU  NATOYKOBUOHBIX
Oaxmepuii, KOTOpbIE ONPENEISIOTCS IYTeM MHUKPOCKOIMH, SBIISIOTCS
pa3Mepsl manodex (cpexHss AAMHA Hajoyek — 2 - 7 MKM, JUaMeTp B
nonepeunuke - 0,5 - 1 MKM), B3auMHOE paClOJOXKEHHE KIIETOK,
CIOCOOHOCTh 00Pa30BBIBATH CHOPBI, TIOIBUKHOCTb.

[TanouxoBugHbIE OakTepUH MOTYT pacHoiaraTthCid IOOIUHOYKE,
MoMapHo (Quniobaxmepuu) U NETIOYKAMHU (cmpenmobakmepuir).

[Ipy MUKPOCKOITMH JIETKO MOXKHO ONPEAEIUTH CIIOpO0oOpa3yromme
U He criopooOpasyronire GopMbI TaTOYKOBUIHBIX OakTepuil. BereraTusHbie
KJIETKH XOpOIIO aJCOPOMPYIOT KpPAacHTENH HA CBOEH MOBEPXHOCTH U
MIOJTHOCTBIO OKpamuBatoTcs. O00I0vKa CIiopbl MajlONpOHUIIaeMa, KPacKu B
HUX IIOYTH HE INPOHUKAOT W TI0J MHUKPOCKOIOM CIOpPHI HUMEIOT BHUJ
OKPYTJIBIX WJIM OBAJIBHBIX OJiecTsmux 3epeH. [lanouku, oOpasyromue criopbl
HA3BIBAIOTCA Oayuiiamu M kiocmpuousmu. Y Oaliul pasMep CIOpbl He
NPEBBINIACT MIMPUHY KIETKA W MO3TOMY IpH 00pa3oBaHHMH CIIOPHI (opma
KJIETKH He MeHseTcs. Y KIOCTPHAMN JHAMETp CIOpbI OOJbIIE TOJIIHHBI

KJIETKM M TO3TOMY NPH CO3PEBAHHMHU CIIOPHI KJIETKa HpuoOperaer (opMy
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BepeTeHa (eCiU criopa pacriojiaraercst B IIEHTpe KJIETKH) Win O0apabaHHOM
TTAJIOYKH (€CIIM CIIOpa paclionaraeTcs Ha OJHOM M3 ITOJIFOCOB KieTkH). Ha
pucyHke 7  TpencraBieHbl  MopdoJorudyeckue  pa3HOBUIHOCTH

ITaJJIOYKOBHU IHBIX 6aKT€pPII>i.

'S
™

PucyHok 7. Mopdosorus naJsodKOBHIHBIX OaKTEPHiA: a - TUII00aKTePHH;

0 - cTpenTo0aKTepHUH; B - OALIMILIBI; T — KIOCTPUINN

INpyn npenTuduUKanUK NaJOYeK TUArHOCTUYECKOE 3HAUCHHE UMEIOT
TaKKe PACIIOIOKEHUE CIOp B KIETKAaX OalWul U KIOCTPUAUH, HaJIW4ue H
pacHoioXeHue KIYTHKOB, CHOCOOHOCTh 00Pa30BBIBATH KATICYIIBL.

Bakrepun MoryT npuobperats u apyrue GopMbl: H3BUTHIE, KOJIbLIA,
IUIaCTHHYAThle, IPAMOYTONbHBIE, B BHIE LIECTUYTOJIbHON 3BE3JH,
BETBSIIUECS U 1.

Hs3eumvie 6axmepuy MOTYT OBITh B BHIIE 3aIITOH — BHUOPHOHEI, C
HECKOJIBKUMH 3aBHTKAMU — CIHPUIUIBL, B BHAE TOHKOH W3BUTON MAJIOYKH
— crpoxetsl (prc.8). 3Buthie (GopMBI MUKPOOOB OTIPEAENSIOT HE TOIBKO
0 JUTHHE U TUaMETPY, HO M 110 KOJIMYECTBY 3aBUTKOB.

MukoOakTepud — TAJIOYKH C  OOKOBBIMH  BBIPOCTAMU
(Bo3Oymurerm  TyOepkyne3a, — maparyoepkyinesa).  KopurebGaxTepuu
HAIlOMUHAIOT MUKOOAKTEPHH, HO OTJIMYAIOTCS OT HUX OOpa3yIoLIMMHUCS Ha
KOHIIaX  YTONIIEHWSIMH W BKIIOYEHWSIMH 3€peH B  IUTOIUIA3Me
(mudrepmitnas mamouka). Hwutuyatele OakTepunm — MHOTOKJIETOYHBIC

35



OpraHu3Mbl, wuMeromme (opMy HHUTH. MUKCOOAKTEpUH CKOJIB3SIINE
MHUKpOOBI, 1O (opmMe HamOMHUHAIOMME NAJOYKH HWIM  BEPETEHO.
[Ipocrekobakrepun MOryT OBITH TPEYrodbHOW WIM HMHOW (GOpPMEL Y
HEKOTOPBIX: U3 HUX JydeBas cummerpus. CBoe Ha3BaHHE TaKHE OpraHU3MBI
MOMYYWSIM 10 HAJIM4YUIO OCTPOKOHEUHBIX BBIPOCTOB —  IIPOCTEK.
Pa3MHOXalOTCS OHHM JeNeHHeM, WIN MOYKOBaHHEM. Tak, y TpPeyrobHBIX
(dopM Ha OIHOI M3 BepIIMH 00pa3yercs MoYKa, KOTopas NpH JTOCTHKEHUH

pa3MepoB MATEPUHCKOM KIETKH OTICISIECTCS.

a 6 B

Pucynoxk 8. 3Butsie OakTepuu: a — BAOPHOHBL, O — CIIUPHILIBL, B -

CIHUPOXETHI
2. Mopdosorus nuuaHodaxkTepuii
Huanobakrepun -  Mopdoiormdecku  pa3HooOpasHas |

monuMop(dHAsT TPYIIa TPaMOTPUIATENBHEIX dybakTepuit (puc. 9). Obmme
4epThl X MOP(OIOruH 3aKIIIOYArOTCS TOJBKO B OTCYTCTBUH JKI'YTHKOB U
HaJlMYMH  CIU3UCTOH  O00OJOYKM  (TJIMKOKAIMKC,  COCTOAIIMA W3
NENTHAOTIIUKAHA). lnaHoOakTepry  BKIIOYAIOT  OAHOKJICTOYHEIE,
KOJIOHHAJIbHBIE ¥ MHOTOKJIETOYHBIE (DOPMBI.

OnHOKJIETOYHBIE IMAHOOAKTEPHH MOTYT OBITh IAJOYKaMH HIIH

KOKKaMH, CYIIECCTBYIOIIUMHA OTACIIbHO WIN B BUAC arpe€ratoB (KOHOHHﬁ), B
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KOTOPBIX OHH OOBCIMHEHBl KancCylaMH WIH CIH3bl0. Pa3MHOXKeHHe
MPOUCXOMN HCKITIOUUTENIFHO OWHAPHBIM JICTICHHEM WM MOYKOBAHHEM
(xpookokkoBbie 1uaHoOakTepun - Gloeothece wu np.). Hekortopsie
MAaHOOAKTEPHUH MOTYT Pa3MHOXKATBCS MHOXKECTBEHHBIM  JICTICHHEM
(meBpoKarncoBsle IHaHobakTepun). [Ipi 3TOM BHYTpPH AeNsIeiics KIETKH
MOSIBISIETCST  MHOTO MaJeHbKHX KJIETOK, TaK Ha3bIBAeMbIX OCOIUTOB
(Dermocapsa u ap.).

MHoroknerodnsie  (GOPMBI  XapaKTePU3YIOTCS ~ HHUTYATBIMH
00beIMHEHNSIMH KJIETOK (TprxoMbl). POCT ocyliecTBisieTcss MHTEPKAISIPHO
— IOyTeM JCJIC€HUS KICETOK BHYTPU TPUXOMBI. TpI/IXOMbI MOT'yT COCTOSATH
TOJIBKO M3 BEIrCTAaTUBHBIX KIJICTOK (HI/IT‘{aTbIe I_II/IaHO6aKTepI/II/I 663
reteporict — Lyngbya w gp.), ¢ guddepeHimanueir KieTok ¢
obpazoBanueMm rerepouuct u akuHeroB (Nostoc wu np.). BerBsimmecs
TPUXOMBI BO3HHMKAIOT B DE3yIbTaTe Pa3HBIX NPUYMH, B CBS3H C YeM
pa3nuyaloT JIOKHOE M HMCTHHHOE BeTBIeHHE. K HCTHHHOMY BETBICHHIO
MPUBOIUT CIIOCOOHOCTH KJIETOK TPHXOMA JEIUTHCS B Pa3HBIX IIOCKOCTSX, B
pe3yabTaTe 4Yero BO3HHKAIOT MHOTOPSAHBIC TPUXOMBI WIM OJHOpSIHBIE
HUTH C OJHOPSAOHBIMH >k€ OOKOBBIMH BeTBsIMU. JIo)kHOEe BeTBIICHHE
TPUXOMOB HE CBSI3aHO C OCOOCHHOCTSMH JIEJICHHs KIETOK BHYTPH HHUTH H

ABJIIETCSA PE3YIIBTATOM IPUKPEIIICHUS WIN COCANMHEHUS Pa3HBIX HHTEH Ion

YIJIOM JPYT K APYTY.

3. Mop¢osorusi MUKpPOCKONIHYECKUX TPUOOB

Muxpockomuaeckne TPUOBI OTHOCATCS K TOMEHY (HaAlapCTBY)
9yKapuoT, IAapcTBy TIpHOOB, OTAENY HCTHHHBIX T'PHOOB W  SIBISIFOTCS
TIPE/ICTABUTEISIMA TPEX M3 YETHIPEX KIAcCOB: (PMKOMMIIETOB, ACKOMHIIETOB
u neiirepomuneroB. [IpencraBureny napcTsa rpuOOB SBISIOTCS A3POOHBIMU

MHKpPOOPraHu3MaMunu n 10 TUITY I TaHUA OTHOCATCA K
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Gloeobacter Synechococcus Ghmnkﬁ dfM:a

Nastoc

CEE 0000

n“"b.”.m ‘. "‘.“ Cylindrospermum

Spirvline BB

Calathrix
QLI LT

Oscillatoria

Lyagbya

Pucynoxk 9. Mopdonorus 1iuaHoOaKTepHid.

xemoopraHoretoporpodpaM. bompmuHCTBO TpHOOB — campoduThl, HO
HEKOTOPHIC BEI3BIBAIOT 3200JIEBAHNS U SBISFOTCS TIapa3uTaMu.
BereratnBHOe Tenmo TPUOOB HAa3BIBaeTCs Muyeruem. MUTETHA
COCTOUT W3 MHOXXECTBA TIEPEIUICTAIOMNXCS HATEH-TPYOOUEK, Ha3hIBACMbBIX
eughamu. Inamerp rudos, komednercs ot 5 1o 50 mxm. B 3aBucumocta ot
CTPOCHHUSI MUIICIHS TPUOBI NENATCS Ha BBICIINEG W HEBIIHE. Y BBICIINX

rpubOB TH(]BI pa3feneHsl MeperopoakaMu (cenTami) B LEHTPE KOTOPBIX
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umeercs Oonbinas mopa. B kmacc QUKOMHIIETOB OOBEIUHSIOTCS HU3ILHE
rpuObl, MPENCTABUTEIM KIACCOB AaCKOMHIICTOB U JICHTEPOMHUIIETOB
SIBJISIFOTCS BBICIIUMH TPUOaMHU.

I'pubs — 3TO yenoyummuvle MUKPOOPTAaHU3MBEL DTO 3HAYMT, YTO
OHH PACTYT U MPHU 3TOM MPOUCXOMAT JCTCHHUS siep, HO HE MPOHCXOIUT
KJIETOYHBIX JieneHnil. Takum o00pa3oM, BereraTMBHOE Telo Tpuda
HpEACTaBIIsieT CO00H OfHY GOJBIIYI0 MHOTOSACPHYIO KIIETKY.

Bce MUKpOCKomuueckne rpruObl MOI'YT Pa3MHOXKAThHCS BET€TATHBHO
KYCOYKOM MHUILECIIUA.

[lpu OecrmonoM pa3MHOXKEHUH Y (HUKOMHUIIETOB 00pa3yroTCs
cnopanzueHocysl, a 'y aCKOMHLETOB — KOHUOUeHocybvl. JleHTepOoMHULeThI
MOTYT Pa3MHOXKATbCA MHOLOKACTHOUHBIMU KOHUOUAMU.

@OUKOMHIIETH U aCKOMHLIETHI SBIISIIOTCS COBEPULEHHBIMU SpUDAML.
OT0 3HAYUT, YTO MNPEACTABUTENM ITUX KJIACCOB MOTYT Pa3MHOXKATHCH
TIOJIOBBIM ITyTeM. [IeHTepOMULIETHI OTHOCSTCS K HECO8EPUIeHHBIM SPUDAM.

Mopdonorudeckue 0OCOOEHHOCTH TPHOOB PA3IMYHBIX KIaCCOB
npezicTaBnensl Ha puc. 10.

Pon Mucor otHocutcs K kiaccy GUKOMHIIETOB. DTH IPUObI UMEIOT
HEeCeNTHPOBaHHBIH Muueanid. OHM MOTYT pPa3MHOXKAThCs OECIONBIM U
MIOJIOBBIM TIYTEeM C oOpa3oBaHueM criopanruenocueB (puc. 10a). CHapyxu
CIIOPaHTUH TOKPBHIT TOHKHUMH LIMIAMH U3 KPHCTAJUIOB IABEICBOKHCIIOrO
Kanpus. [IpH cO3peBaHMM CHOpaHTHIl pa3phIBAETCS, CIIOPAHTHECIIOPHI
BBICBOOOXKIAIOTCS M pasHOCATCS  BO3AYIIHBIMH  HOTOKamMHu. Ha
CIIOPaHTUEHOCIIE II0CIe OCBOOOXKAEHHS CIOPAHTHsS OT CIIOp OcTaeTcs
KOJIOHKA, & B HIDKHEH ee YacTH — BOPOTHHK. LIBeT MHLETHS MyKOPOBBIX
rpuOOB  BHayanme Oecjiblid, 3aTeM  CepoBaTO-OJMBKOBBIA, BHA  —

BOMJIOKOITOAOOHBIMN.
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Pucynok10.Mopdonorudeckne ocoO€HHOCTH TPHOOB PA3TUYHBIX KJIACCOB:
a - Mucor;

6 - Penicillium; B - Aspergillus; r - Alternaria

IpencraButenu pomos  Aspergillus u Penicillium ornocsares x
KJIacCy aCKOMHIIETOB, KOTOpPBI OOBEAMHSACT BBICIIME MHUKPOCKOIHMYECKHE
coBepLIeHHbIe I'puObL. [Ipu OecronoM pasMHOXKEHUH ¢ MOMOLIBIO CIIOP 3TH
rpubbl 00pa3yroT koHuaueHocus! (puc. 10 6, B). Acriepruiibl ¥ NEHULAILIIBI
OTHOCATCA K IUIOAOCYMYaThIM TIpuOaM. DTO 3HAYHUT, YTO HPHU IOIOBOM
Pa3sMHOXKEHHH y HHUX Ha CIIENMAJIbHBIX IUIONOBBIX TelNaX 00pa3yroTCs acKH
(CyMKH), B KOTOPBIX HaXOAATCS 8 aCKOCTIOP.

K poxy Penicillium oTHOCHTCS OKOJIO TIOIIOBHHBI BCEX TIECHEBBIX
rpubOB. DTOT rprUd UMEET BETBSIIUNCS CENITUPOBAHHBIA MUTIETHH (IraMeTp
rupoB — 2-3 MKM) U CENTUPOBAaHHbIE KOHHIAMEHOCIHI (HATIOMHUHAIOT
KHUCTOYKH), KOTOpbl€ HA KOHIIE pAa3BETBIIOTCS B BHUIEC OTPOCTKOB —
crepurM. OT HHX OTXONAT KOHMIWH, COCTOSIINE W3 IIeNodyek crop. B
3aBHCHMOCTH OT BHIAa KOHHIUH MOTYT OBITh pa3HOTO IBera (Oerble,
3eJICHBIC U JIp.).

I'pubsr poma Aspergillus macumteiBator Gomee 200 BHmOB. DTH
rpuOBl  WMEIOT  XOpOIIO  Pa3BUTHIA  BETBSIMIMHCS  MHUOENUH  C

MHOI'OYHMCJICHHBIMHU CCIITaAMH. KOHI/I,Z[I/ICHOCIILI HECECNITUPOBAaHbI, BEPXHUEC UX
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KOHIIBI TPYIICBUAHO WM IIAPOBHIHO PACHIMPEHBI B BHJC HEOONBIIOH
TONOBKA. Ha TONOBKE pacmonararoTcs KeriieoOpa3HbIe CTEPUTMBI  C
LIENOYKaMX  KOHMJUM, KOTOpblE  HAlMOMHMHAIOT  CTPYMKH  BOJBI,
BbUIMBAIOUIMECS u3 Jielkd. KOHMIMM acnepruiioB MpH CO3pEBaHUU
MPHOOPETAIOT PA3IMYHYI0 OKPACKy, UYTO HapsAmy C IPYTHMHU TpU3HAKAMU
OnpeJieNiieT X BUIOBYIO MPUHAIIEKHOCTb.

I'pubsl poma Alternaria oTHOCATCS K KiacCy HECOBEPIIEHHBIX
rpuboOB — JCHTEPOMMIECTOB. OTO BbIcIMEe TPHObL. OHM HMEIOT
CEeNTUPOBAHHBIA MUIIETUI U KOPOTKHE HECENTUPOBAHHBIE KOHUIUEHOCIIBI,
Ha KOTOPBIX HAaXOJATCS MHOTOKJIETOYHbIE€ KOHHMJIWHU TPYIIEBUAHOM WIH

nuMOHOBHIHON (opmar (prc. 10).

4. Mopgoaorus apoxcxeii

Hpooicorcu — 3TO BBICIINE OJHOKJIETOYHbIE TPUOBL. BOMBIIMHCTBO
JIpOXOKEH OTHOCHTCA K JBYM KiaccaM TIpPHOOB — acKOMHLETaM H
JIEUTEPOMULIETAM.

Mopdonorudecku apoxoku pazHooOpa3Hbel. OHU OTIMYAKOTCS IPYT
oT japyra pasMepamu u (GOpMOH KIETOK. Pa3mepbl KIETOK Ipoxoked B
3aBUCHMOCTH OT BHJa BapbUPYIOT B CICAYIOLIMX Ipenenax; or 2,5 mo 10
MKM B momnepeuHuke u oT 4 go 20 MM B mmHY. Mopdomornaeckoe
pazHoobpasue popm apoxckelt m300pakeHo Ha pucynkell.

dopma 1 pa3Mepsl APOIOKEBBIX KIETOK 3aBUCAT OT BHZA, BO3pacTa,
MUTATENBHON Cpebl, Ciocoda KyJIbTHUBHPOBAHHSI.

B 3aBucumoctH OT BHIAa JPOXOKH BEreTaTHBHO MOT'YT
pa3sMHOXXAaTbCS TOYKOBAaHMEM (TaK DPa3MHOXAIOTCS JIPOJOKH OBaJBbHOM
¢opMb1),  OWHApHBIM  JAeNeHHeM  (XapakTepHO A JPOXIKEeH

HWIMHAPHYECKONH WM TNaJOYKOBUIHOH (OPMBI) WM TOYKYIOLIMMCS
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JCICHUCM. KpOMe BEICTATUBHOTO PA3SMHOXCHUSA, NPOXKIKU — ACKOMULECTHI

MOT'YT pa3MHOAaTbCsI TIOJIOBBIM MyTEM ¢ 00pa30BaHHEM acKOCIIOp.
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Pucynok 11. ®opmbl IposkKEBBIX KIETOK: a - OBallbHAas AHIIeBUIHAS, O -
LHWTHHAPUYECKAs; B — alUKYJISATHAS, TMMOHOBHUJIHAS, T — CTPEJIOBUJIHAS; T —
TPEYyroJyibHasL; € — CEPIIOBU/IHAS,

K — KOJIOOBUHAS, 3 — MHUIICIICBUIHAS

3ananue
1. OznHakoMHTECS ¢ MOPGOIOTHEH MUKPOOPTaHH3MOB.
2. IlpoBecTH MHKPOCKOINIMPOBAaHHE INpENapaToB MHUKPOOPTaHU3MOB U
YCTaHOBUTH K KAKUM MOP(OIIOrHIecKHM (popMaM OHH OTHOCSTCSL.
3. HalGmiomaemble I0J MHKPOCKOIIOM KapTHHBI 3apHCOBAaTh M CHAENATH

3aKJIKOYCHHUE O MOp(bOHOFHH HCCICOOBAHHBIX YHUCTBIX KYJIBTYP. HOLI

42



PUCYHKaMH HeO6XO)II/IMO YKa3aTb YBCIMYCHUC WU MOAINMCATH HAa3BaAHUC

n3y4aeMoro oObeKTa.

KonTponbHbIe BONpOCkI

1. Yro yuuteBator 1npu  guddepeHnmanmu  OakTepuil  myTem
MHUKPOCKOIHUU?

2. YTO OTHOCUTCSI K OCHOBHBIM MOP(OJIOTMYECKUM MPHU3HAKAM KOKKOB?
Kakue ckorieHust KOKKOB pa3inyaroT?

4. Yro oOTHOCHUTCS K OCHOBHBIM  MOP(OJOrMYECKUM  TpH3HAKaM
MAJIOYKOBHUIHBIX OaKTepHUii?

5. Kakue ckoruieHHs BBIJCISIOT Y MaTOYKOBUAHBIX OaKTepuii?

6. Kak mpu MHKpPOCKOMHMH MOXXHO OINPENETUTh CIOpoo0pasyromme u He
criopooOpa3yroliue GopMbl TATOYKOBHIHBIX OaKTepHii?

7. Kakue ocobeHHOCTH MOP(OJIOrUN UMEIOT [IMaHODAKTEpHH?

8. Ilepeuncnure omIMuMTENbHBIE OCOOEHHOCTH TIpuboB poxaa Mucor,
Penicillium, Aspergillus, Alternaria.

9. Kakue mopdonoruyeckre GopMbl H3BECTHBI JJIs IPOXNOKEH?

JlaGopaTopHasi paGoTta Ne 5
IIpuroroBienne GpUKCHPOBAHHBIX NPENAPATOB MUKPOOPTaHU3MOB.
Ipocteie u tupdepeHpoBaHHBIE MeTOAbI OKpammMBanus. OKpacka

Oaxrepuii mo I'pamy

Hean padoThI: OCBOUTH TEXHUKY TIPUTOTOBJICHUS
(DMKCUPOBAHHBIX TIPEMApPaTOB MHUKPOOPTAaHM3MOB, ITO3HAKOMHUTHCS C

TIPOCTHIMH U TU((epeHINPOBAHHBIMI METOJAMI OKPACKH MTPENapaToB.
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Martepuansl U 000pyAOBaHHe: KyIbTYpbl MHUKPOOPTaHU3MOB,
0aKTepHOJIOrMYECKHE TIE€TIIH, MpPEJAMETHBIE CTEKNa, TeHIUaH()UOIETOBBIH,
pactBop Jlroromns, cnmpt, GyKCHH, BOJa, JOTOK JJISl OKPAcKH, CIIHPTOBKH,

MHUKPOCKOIIL.

OCHOBHBIE MOJI0KEHHSA

Qukcanmst - o0paboTka KHBOro o0OBEKTa, KOTOpas Jaer
BO3MOXHOCTh OBICTPO TpPEPBaTh TEYCHHE >KU3HEHHBIX MPOIECCOB B
00BEKTE, COXpaHMB €ro TOHKYIO CTPYKTYypy. B pesymbrare ¢uxcarmn
KIIETKM IIPOYHO MNPUKPEIUIAIOTCA K TNPEAMETHOMY CTEKIy U JIydIle
NpoKpalnuBaroTcs. B nensix 0ezonacHocTy hukcanust HeoOXoauMa B clrydae
pa6OTbI C MaTOr€HHbIMHU MUKPOOPTraHU3MaMH.

W3ydenne MOpQOIOrHM MHKPOOPTaHM3MOB B  OKPALICHHOM
COCTOSIHUM ~ HauOoyee paclnpoCTpaHEHHbI ¥ yJIOOHBIH METOI B
MHUKpPOOHOJIOTHH, T.K.:

-TI03BOJISIET U3Y4YHTh Mopdonoruueckue 0COOEHHOCTH
MHUKPOOPTaHU3MOB, HAWTH pa3IW4us MEXIy HUMH, a HHOTAA U TOYHO
OIPEeIeNTUTh N3y4aeMbIli 00BEKT;

-ynobeH B TMpakTHYecKod paboTe, T.K. 3HAYUTEIBHO JIerde
HCCIIeI0BaTh YOUTHIE MUKPOOPTaHU3MBIL, YeM JKUBBIC;

- JIETKO IOCTYIEH OJaroaaps MpOCTOTE TEXHUKU OKPAIIUBAHMS.

1. IlpuroroBjeHHe OKPAIIEHHOT0 MpenapaTa

1.1. Texnuka oTOOpa YHCTHIX KYJHTYP MHUKPOOPTraHN3MOB

OT100p mpoO YUCTHIX KYABTYp OaKTEpUil U APOAIKEH, KOTOPHIC BHIPACTAIOT
Ha TIOBEPXHOCTH IIOTHOH CpeZibl B BUJIE Ma3e00pa3HOTroO HAJIETa WIH B
KHUJKOH cpefie BeAYyT B CIEAYIOIEH MOCIe10BaTeIbHOCTH:

1)  VGenuthes, 9TO y BaC HMEETCS BCe HEOOXOMNMOE JUTS pabOTHI.
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2)
3)

4)

5)

6)

7)

8)

3a)KUraroT ClIupTOBKY.

Yamky ¢ KynbTypoil (Wim mpoOHMpKy) MOMENIAIOT B JIEBYIO PYKY.
[ToBepXHOCTH C HaJIETOM MHUKPOOPTaHM3MOB JIOJDKHA OBITH oOparieHa
BBEPX M XOPOILIO BUIHA.

[letnro mepkat BepTHKAIbHO B IDIAMEHHM TOPEIKH W IPOKAIHUBAIOT
JIOKpacHa, 3aTeM HAaKJIOHSIOT M OOXKMraloT NPHMBIKAIONIYI0 K Hel
METAITMYECKYIO YacTh MeTIIe/IepKaTes.

[puotkpeiBator wamky Ilerpu (OTKpBIBAIOT NMPOOWPKY, AJSL 3TOrO
MHU3UHIEM H 6CBBIMHHHBIM [MaJIbIIEM npaBoﬁ PYKH NPpUXHUMArT K
JIJIOHU HAPYXXHYIO YaCTh BaTHOH MPOOKH, BEIHUMAIOT €€ U3 IPOOUPKH
U JIep>Ka B TAKOM TOJIOKEHUH, He KacasiCh OKPY)KaIOIINX MPEIMETOB, a
Kpast OTKPBHITON MPOOKK OOKHUTalOT B IJIAMEHH TOPEJIKH).

OCTOpOXHO BBOJST CTEPWIBHYIO METII0 B MPUOTKPBITYIO YaIIKy WX
NpoOUPKY € KYJIBTYPOH M OXJaXKAAIOT €€ O CTEHKH HMPOOMPKH HWIH
NPUKOCHYBIIUCh K  NHTATeIbHOW  cpene,  CBOOOMHOM  OT
MHKPOOPTaHU3MOB. 3aTeM, JIETKUM JIBIKEHHEM OCTOPOXKHO OTOUPAIOT
HefobUoe KOTMIECTBO MUKPOOHOH MacChl ¢ MOBEPXHOCTH CPEIbI
WIN KaIUTIO KUIKOCTH € KJIETKaMH. BbIHMMasi METNII0 U3 YalllKu WU
MPOOUPKH, CIEAT 32 T€M, YTOOBI OTOOPAaHHBIN MaTepHal HE KacaJcs
CTEHOK, ¥ METII He 0Ka3aJach HaJ INIAMEHEM TOPEITKH.

3aKphIBAOT YAmKy (FUIM MPOOWPKY, IUISL 3TOTO CHOBAa OOJKWTAIOT B
IUIAMEHN TOPENKH Kpall NpOOHpKH, 3aTeM, JIETKUM KPYTOBBIM
JBIDKCHHEM, OOXWIAalOT BAaTHO-MApIlIeBYI0 MNPOOKY ¥ 3aKpBIBAIOT
pOOUPKY).

Yamky ¢ KyJIbTypoH OTOABHIAIOT B CTOPOHY (TIPOOMpPKY CTaBAT B
[ITATHB), & U3BJICYCHHBIA MaTepHall MCIONb3YIOT ISl IIPUTOTOBICHHUS

npenapara.
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1.2. llpuroroBJjieHue Ma3Ka.

Ha cepemquny umcroro  obOe3xupeHHOro  crekia  (0as
06e3ocupusanus CmeKkos UCHONL3YIONM CMeCh dMANOHA U CepHo20 dPupa
1:1) nHaHocST Karumro BOABL [l TPOBEPKHM YHUCTOTHI CTEKJIA HA €ro
TIOBEPXHOCTh HAHOCAT Karuio Boxbl. IIpm gocrarouHoM 00€3KMpUBaHUU
Karulsl pacTEeKaeTcsi pABHOMEPHO M HE COOMPAETCs B BBINMYKIIbIE, MEAJICHHO
BBICHIXAIOLIME ITY3BIPbKU. bepyr cTekia NWHIETOM WIM aKKypaTHO 3a
rpanu. [IpokaneHHOW OakTEpHOJIOrMYECKOW MeTNied W3 NpoOupKH (Win
yamku [lerpu) 6epyT HeOObIIOE KOTMYECTBO MUKPOOHOI Macchl U BHOCST
ka0 Boxel (m.1). Kammo ¢ uccnemyeMblM MaTepuasioM THIATEIBHO
pa3MasbIBalOT MeTIell MO CTeKIy TOHKHUM CJ0eM (monbKo npu 3mom
yenosuu npenapam y0ober 05l usyueHust) TaKUM 00pa3oM, YToOkI penapar
pacipeenuics Ha IIOIAad IIPUMEPHO 2-3 cM?,

BakTepuonornyeckyro NeTII0 MPOXKHUIAIT Ha IUIAMEHH TOPENKH
Uil crepwinzanuy. Jlanee Ma3ok cymiaT Ha BO3AYXE IpU KOMHATHOM
TeMIlepaType Wi IpH ciaboM HarpeBaHUM, Aep)Ka Ipernapar BBICOKO Hal
IUITaMEHEM TOPEJIKU (CUnbHOe HaspesaHue Npenapama Moxcem npusecmu K
Koazynsyuy  6enKos, UucKasicaowen  cmpykmypy u  Qopmy Kiemok).

BricymenHslit mpenapaT QUKCHPYIOT.

1.3.®ukcanus Mma3ka.

Ee npoBomaT Hax muiaMeHeM TOpeNIKH NpU HcclenoBaHuu (Gopm
KJICTOK WM TpH IIOMOIIM XHMHYECKHX COCIMHCHUH JUI1 H3y4YCHHs
BHYTPEHHEH CTPYKTYpHl KJIETOK. B mepBom cmydae mpemapat 3-4 pasa
NPOBOJIAT HIDKHEH CTOPOHOH depe3 Hamboiee TOopsAdyl0 4acTh IUIAMEHH
TOpeJIKH (Ha epanuye ceemuoii u memHou eco yacmu). Bo BropoMm ciydae
WCTIONB3YIOT (OpMaKH (BBIIEP)KUBAIOT HECKONBKO CEKyHI), aneTtoH (5

MuH), 3THiI0BbIH (10 - 15 MuH) 1 MeTHnoBbIi (2-3 MuH) criupt. st aToro
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(buKcaTOp HAJIHMBAIOT HA Ma30K WU MPETapaT MOrpyKarT B GUKCHPYIOLIYIO
KHUAKOCTH Ha OIpE/IeTICHHOS BpeMsl.

Henb dukcarmu:

- YMEPTBUTh KJIETKH MHKPOOPIaHH3MOB U CHENaTh HUX
Oe3omacHBIMUA  (4TO OCOOEHHO BaXKHO TpH paboTe C NAaTOreHHBIMH
MHKPOOPraHU3MaMH);

- 3a(pUKCUPOBATh (3aKPEIUTh) Ma30K Ha CTEKIC (YTOOBI
OHH HE CMBIBAIUCH TIPU OKPAIMBAHUH);

- YAYYIIUTh OKPAINIMBAHUE, MOCKOIBKY MEPTBBIC KIIECTKH

JydlIe aJicopOMPYIOT Ha CBOEH MOBEPXHOCTH Pa3iIMYHbIE KPACUTEH.

1.4. OxpammBaHue npenapara.

MexaHU3M  OKpPacKM MHKPOOPIaHM3MOB  SIBISiETCS  (DU3HUKO-
xuMu4yeckuM — mporeccoM. CoeavHeHHME MHMKpoOa C  KpacKoil, B
OOJBLIMHCTBE CIIydYacB, ABJIACTCS CTOWKMM M HE MOJJAeTCs pa3pyLICHUIO
WIN TIPOCTOMY BBIMBIBAHUIO BOAOW. Pa3nuuHble BHIBI MHUKPOOPIaHM3MOB
[0-pa3HOMY pearupyroT C OJAHHMH U TEMH K€ KpacuUTElIsIMH, 4YTO
CBHUJICTENBCTBYET O HEOIMHAKOBOM XUMHYIECKOM COCTaBE UX MPOTOILIA3MBL.

IIpn  okpammBaHMM  Ma3ka  TpemapaT  NOMENIAIOT  Ha
npenaparogepkarens. Ha Ma30Kk HaHOCAT HECKOIBKO Kamelb KPacHTElNs.
[TponomKUTENPHOCTD OKPAIIMBAHUS COCTABIAET 1-5 MUH B 3aBUCHMOCTH OT
LIETN OKpaIlMBaHUS M BHAa KpacuTems. 1lo OKOHUaHWMHM OKpaIiMBaHHA
mpernapaT MPOMEIBAIOT BOAOH, (GMIBTPOBAIBHOW OyMaroil ymajsioT BOXY,
MOACYIIMBAIOT HA BO3YXE U MHUKPOCKOIHUPYIOT.

CriocoObI OKpammBaHus MUKPOOPTaHU3MOB JICISTCS HAa MIPOCTHIE U

cnokasie (auddepeHIrpoBaHHbIE).
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IIpocmoit memood okpawiueanusa npenapama.

Vcnone3yloT OOMH BHA KPacHUTENs, HANPUMEP, METHICHOBBIN
CHHUH, (YKCHH TeHIMaH (UONETOBBIH, B MLIEIOYHBIX WIH KapOOJIOBBIX
((peHONMBHBIX) pacTBOpax. [Ipu 3TOM mMpoKpammBaeTcs Bes KieTka. Meton
TI03BOJISIET OBICTPO O3HAKOMUTHCS ¢ 001eit Mopdoorueli MUKpOOOB.

Jugppepenyuposanusiit Memoo okpawiusanus.

Merto/ OCHOBaH Ha OCOOCHHOCTSX (PU3NKO-XUMHUYECKOTO CTPOSHHUS
KJIETKU M TPUMEHSIETCS JUIsl IETAIbHOTO N3YYEHHUS €€ CTPYKTYPBI, a TaKkKe
st muddepeHnraum TaHHOr0 MUKPOOPraHu3Ma OT PYTrHX.

Hcronb3yloT HECKONBKO KpacuTeleld, NpU OSTOM  OT/AENbHBIE
CTPYKTYpbI KIETKA OKPAIlIMBAIOTCS DPa3HbIMH KpacuTelnsMu (OKpacka Mo
['pammy, oKpacka Crop H Jp.).

Knaccugpukayua kpacumeneit:

1) ocHosnvie u Kkucnvie (IEpBBIE BCTYHAOT B PEAKIHIO C
BEILIECTBAMH OCHOBHOI MPUPOJBI; BTOPHIE - KUCIOTHOH; T.K. B O€lKax ecTbh
u ocHoBHbIe (-NH;) xkuciorasie (-COOH) rpymibl, KIETOYHbIE CTPYKTYPBI
XOPOLIO OKPAIIMBAIOTCS U TEMH U APYTUMH KPACUTEISIMH);

2) nosumugHule (OKPALINBAIOT KJICTKH MUKPOOPTAHH3MOB U IPYTHE
00BEKTBI) U HecamueHvle (OKPAIIUBAIOT MPOCTPAHCTBO, OKPYXKAIOIINE
KJIETKH MHKPOOPTaHH3MOB, B pe3yJbTaTe KJISTKH BBIMJISAAT CHIIyd3TaMH Ha
OKpAIIeHHOM (OHE).

Jns u3ydeHus BHYTPEHHEIO CTPOCHUS MHKPOOHBIX —KIIETOK
NPUMEHSIOT CIICIUANIbHBIE CHOCOOBI OKPACKU - IUTOXHMMHYECKHUE METOJBI
UccliefoBaHusl. MHOTHE U3 9THX METOHOB MCHONB3YIOT C JHAarHOCTHYECKOH
LETTBIO.

2. Okpacka KJIeTOK MHKPOOpranusmMos no I'pamy.

Metox OCHOBaH Ha Pa3IM4UH B XMMHUYECKOM COCTaBE KIETOYHBIX

000104Y€eK MI/IKPO6HBIX KJICTOK. CyTB METOAAa: B KICTKaX OAHHUX BHJIOB
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MHUKpPOOPTaHU3MOB 00pa3yloTcsi HEPACTBOPHMBIE B CIIUPTE COEIMHEHUE
oJa ¢ OCHOBHBIM KpacHTENeM, a y JApPYruX BHJOB 3TO COEOUHEHUE
TIOSIBJISIETCSL BPEMEHHO W Tocie 00pabOTKM CIIHPTOM PacTBOPSETCS.
MHuUKpOOpraHu3Mbl HEPBOH TPYNIBI - TPAMIIONOKHUTENBHBIE; BTOPOH -
rpamoTpuuaTenshbie. [losToMy Bce OakTepuu MO CBOEMY OTHOLIEHHIO K
9TOMY METOAy [JeNATCS Ha JBe TIpYNIbl: OKpamuBaioTcs 1o ['pamy
(TpaMIONOKHUTETBHBIE, IpaMIIO3UTUBHEIE) u HEOKpaIINBaOTCs
(rpaMoTpuLIaTENbHBIE, TpaMHEraTHBHBbIC). JlaHHBIH NpPU3HAK SBISETCS
BO)XHBIM B JIMarHOCTHKE OAKTEPHi, MOITOMY 00s3aTENbHO YKa3bIBaeTCsl B

HX XapaKTECPUCTHUKE.

2.1. TexHUKA OKPACKH:

1) DpuUroToBUTH Ma30K HCCIENYyEeMOM KyIbTYphl, BBICYIIUTH U
3a()MKCHUPOBATH HaJl IUTAMEHEM CITUPTOBKY;

2) oOKpacuTb B TeueHHe 1-2 MHH pacTBOPOM TeHIIMaHa
¢uoneToBoro (OCHOBHOI KpacUTesb), KpaCUTENb CIUTh B JIOTOK (Ipernapar
BOZIOH He MPOMBIBAIOT!);

3) HaHecTn Ha Ma30Kk | kamio pactBopa JIroromst (10 MOIHOTO
MMOYepHEHN Ma3ka - 1-2MuH);

4) ma"ecTH Kamomo crmpta Ha 15-20¢, HempephIBHO NOKaduBas
cTexio (MpH TPEBHIIICHAN YKA3aHHOTO CpOKa OOECIBEYMBAIOTCA U
IPaMIIOJIOKUTENbHBIE KIIETKH);

5) mpenapaT IIPOMBITh BOIO;

6) okpacutes B TeueHHE 2-3MUH (HYKCHHOM (IOTOTHHUTEIBHBINA
KpaCHTEIb);

7) mpenapat IpOMBITh BOJIOH (KpacuTelb CMBIBAIOT C1ab0i cTpyen
70 00ecHBEeYMBAaHUS CMBIBHOM BOABI, MPU 3TOM CTEKJIO JiepKaT B

HaKJIOHHOM ITOJIOKCHUHN Hazg J'IOTKOM) . AKKYypaTHO MIPOMOKHYTH
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¢uIbTpOBaNIFHOM Oymarol W HMCCIEAOBaTh IOA  MHKPOCKOIIOM  C
MMMEpPCUOHHON CUCTEMOM.

[pu MHUKPOCKOIIUPOBAHUH TPaMIIO3UTUBHEIC MHUKpPOOBI
MpUOOpETaloT  TEMHO-(QUONETOBBIH  IIBET, a TIpaMHETaTUBHbIE -

OKpalInBarOTCA B IBET AOIMMOJIHUTCIBHOI'O KPACUTEIA - (byKCI/IHa.

3apanue:
1) npuroToBUTh W 3aUKCUPOBATH 3Ma3Ka: I'PaMIIOJIOKUTEIBHOH,
rpaMOTPULATENBHON U HEU3BECTHOU KYIbTYD;
2) IpoBECTH OKpallMBaHUE BceX Ma3KoB Ho ['pamy;
3) ompenenuTh OTHOIIEHHE MCCIEAYEMON HEM3BECTHOH KyIbTYphl K
okpacke 1o I'pamy;
4) 3apucoBath MpenapaThl ¢ KJIETKaMu B paboueil TeTpaiu;

5) cnenathb BBIBOJBI 110 paboTe.

KoHTpoJbHbIe BONpochI

1. B uem 3aktodaercst (pUKcaIys KIETOK B MUKPOCKOTINH?

2. Kakue npenmyImecTBa MUKPOCKOITMYECKOTO U3YUSHHUS OKPALIEHHBIX
npernapaToB MHKPOOPTaHU3MOB?

3. Ilepeuncnute 3Tamsl 0TOOpa YUCTHIX KYJIBTYP MHKPOOPTaHH3MOB H
NPUTOTOBJICHUS TIpernapara Uil MUKPOCKOITUPOBAHHSL.

4. Kakumm  cnocobamMm  MOXHO  3aUKCHpPOBATH  KIETKH
MHUKPOOPTaHU3MOB?

5. Kakue nienn mipecnenyet pukcarus?

6. Tlouemy pa3mu4yHble BHABI MHKPOOPTaHU3MOB IO-Pa3HOMY
pearupyroT ¢ OTHUM U TeM e Kpacurenem?

7. Kakue crioco0b! OKpalmBaHNsl MEKPOOPTaHU3MOB BBIZIEIISIOT?

8. Ha xakue Tpymiis! AesIT KpacuTenu?
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9. Ha yem ocHoBaH Meron okxpacku no Ipamy? Kak gpemsr
MUKPOOPTraHU3MBI B pe3yabpTaTe okpacku 1o I'pamy?
10. Kakue »tambel BbLAEISAIOT IpH okpacke mo I'pamy? Ha uto

o0pamarT 0co00e BHUMAaHKE B 3TOH TEXHHUKE?

JlabopaTopnasi paGora Ne 6

HUccnenoBanue MHUKPOOPraHu3MoOB B }KUBOM COCTOSIHUH

Ieanb pa6oThl: HCCIENOBAaTh XUBBIE KIETKH MUKPOOPTaHHW3MOB
METOJaMU Pa3/1aBJICHHOM U BUCSYEH KaIllu.

Marepuansl U odopynoBanue: npooupku (wiu vamku [lerpu) ¢
KyJbTypamMu OakTepuid, MUKPOOHOJIOrNYECKHe METNIN, IPESIMETHBIE CTeKIa,
IIpeAIMETHBIE ~ CTEKJIAa C JIYHKOM, IIOKPOBHBIE CTEKJIa, KpacHTelb
HEeWTpaibHbIN KpacHbIN uau MeTuineHoBbll cunuit (0,0001%), Muxpockor,

CIHPTOBKH.

OcHOBHBIE T0JI0KEHHSI

HccnenoBanne  MUKPOOPIaHM3MOB B JKMBOM  COCTOSTHHU
MPUMEHSAIOT Ul BBIABICHHA WX IIOJBIDKHOCTH, HAONIONEHMS 3a
pa3sMHOXKEHHEM, OOpa30BaHWEM W TIPOPACTAHHEM CIIOp, YCTAHOBIICHUS
pEeaKuMy MHMKPOOPTaHW3MOB HAa XHMHYECKHE COSAWHEHUS W (PU3UUCCKUE
(akTOpel BO3JICHCTBHA, M3YUCHUS] pa3MEpOB KIETOK, OIPEACICHHS
3aIacHBIX BEIECTB B KIIETKE.

W3zydenne MUKpoOOB MPOBOAAT B HEOKPAIICHHOM COCTOSHUH HIIH
WCTIONB3YIOT ~ «NPIDKU3HEHHBIE» -  BHTAJbHbIE —  KPacHTENH.
[IpmXnN3HEeHHBIMH ~ KPAacWTENSIMH  SIBIISTIOTCS. ~ METHJICHOBBIH  CHHWH,

HeWTpanbHBIN KpacHbIi B KoHIeHTparwsax ot 0,001 xo 0,0001%.
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HenocraTtkamu MeTona sIBISIIOTCS:

1) TPYIOHOCTh HCCIEeI0BaHuUs HEOKpalIeHHBIX
MHKPOOPTaHU3MOB BBULY IJIOXOM MPENTOMIISIEMOCTH CBETA;

2) HEBO3MOXKHOCTh JUIMTEILHO COCPENOTOYUTh BHUIMAHUE HA
MHKpPOOE, T.K. OH OBICTPO NepeMeIIaeTcsl U3 MOJsI 3PEHUSL.

ITocne MHKpPOCKOMHMM JKHUBBIX MATOI€HHBIX MHKPOOPTaHU3MOB
Ma3KH 0013aTeJIbHO TTOMEIIAOT B Ae3UHGUIMPYIOIIHIA PacTBOP.

B ’XMBOM COCTOSSHUM MUKPOOPTaHU3Mbl HCCIEIYIOT METOJaMu

pa3aaBiIEeHHON U BUCSYEH Karliu.

1. MeToxa pa3iaBieHHON Kamuin

Ha wu4uWcroe mnpeaqMeTHOE CTEKIO HAHOCAT KAIUTFO BOJBI U
HCCIIeyeMOoro  MaTepuaia, IepeMmelmmBaioT. HaxpeBaoT — Kammo
MOKPOBHBIM CTEKJIOM TaK, 4TOOBI IIOJl HUM HEe OOpa3OBBIBAIUCH My3BIPHKH
Bo3yxa. /71 3TOro IMOKPOBHOE CTEKIO OEpyT 3a I'paHH, CTaBAT Ha peOpo
pAOOM C Kamlell W OCTOPOXHO OIYCKAloT, He MIOIycKash o0pa3oBaHHA
MYy3BIPEKOB Bo3Ayxa. CTEKISHHOM MNaJOYKOH MPIKMMAIOT IOKPOBHOE
CTEKJIO K INPEAMETHOMY M YHNAISAIT H30BITOK BOABI (HIBTPOBAILHOM
OyMmaroi, mogHoOCs ee K KpasM IOKPOBHOrO cTeksa. JKHUAKOCTH JOJDKHA
3aI0JTHATH BCE IMPOCTPAHCTBO MEXAY CTEKJIaMH, HO HE BBICTYIIATh 3a Kpas
MIOKPOBHOT'O CTEKIIA.

Ha TOKpOBHOE CTEKIO HAaHOCAT KalUll0 KEeOPOBOrO MAacio H
NPOCMATPUBAIOT ~ Mperapar IOA  MHUKPOCKONOM C  HWMMEPCHOHHBIM
00BEKTHBOM.

Merton ynoGeH aiIs UCClIeIOBaHMs MOJIBIKHOCTH OaKTepHaIbHBIX
KJIETOK, M3YYCHWH 3aIlaCHBIX BEHIECTB KICTKM M TNPOCMOTpa KpPYIHBIX

00BEKTOB — MUKPOCKOITYECKUX TPHUOOB U IPOMOKEH.
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2. MeTon BUCSY el KAIUTH

Tpebyercss  crnenuanbHOE MPEAMETHOE CTEKIO C  JIYHKOMH
nmocepenune (puc. 12.1). Ha o06e3xupeHHOE MOKPOBHOE CTEKIO HAHOCAT
Kammo uccneayemoro Matepuana (puc. 12.2). TIokpoBHOE CTEKIIO
HAKPHIBAIOT MPEAMETHBIM, TaK YTOOBI Karuid OblTa B IEHTPE JIYHKH
npeaMmerHoro crekna  (puc.  12.3). ITlpeaMerHoe cTekino  OBICTPO
MOBOpAaYUBAIOT Karuiei BHU3 (puc. 12.4). Karmis 1o/mKHa cBOOOIHO CBUCATh
B yriyOJieHue, He COMpUKAcasch C €ro THOM W Kpasmu. Kpas BeleMku Ha
NPEJIMETHOM CTEKJIe TPEIBAPUTENLHO CMa3blBAIOT BA3ENHHOM. Takum
00pa3oM, Karisi OKa3pIBACTCS TePMETHUECKH 3aKPBITOM BO BIaXKHOU KaMmepe

)51 3aH_II/IH_ICHHOI7I OT BBICBIXaHUsI.
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Pucynok 12. IIpuroroBieHue npemnapara BUCSYas Karis
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3aganusa:

1. TIlpuroroButh  mpemapaT  HCCIACAYEMOH  KYJIBTYPbl — METOIOM
pa3IaBIICHHON KaIlIH, OKpacHB ero HelTpambHbiM KpacHbM (0,0001%)
JUTSL JTyYIIETO U3y9eHHs 10T MUKPOCKOIIOM.

2. Paccmorpers mpemapaT TOA MHKPOCKOIIOM C HMMEPCHOHHBIM
O0BEKTHBOM, OTMETUTH MOP(]OJIIOTHYECKYI0 (OPMY M CHOCOOHOCTH
0aKTepHii K JIBMKEHHIO, 3aPUCOBATH.

3. TlpuroToBuTh mpenapaT HCCIEAYeMOW KYJIbTYpbl METOIOM BHCSAYEH
KaIlIu, OKpacuB HeuTpaibHbIM KpacHbIM (0,0001%).

4. PaccMmoTperh mpemapaT I0Ji MHKPOCKOIIOM C HWMMEPCHOHHBIM
O0BEKTUBOM, OTMETUTH MOP(ONOTHYECKYI0 (OpMY M CIOCOOHOCTbH
OaKTepuii K JBMKEHHIO, 3aPUCOBATH.

5. Cpenatb BbIBOA 10 padoTe.

KoHTposibHbIe BONpochl

1. Jlns xakux nenei UuccieayoT MUKPOOPTaHM3MbI B dKMBOM COCTOSIHUH?

2. Kakwue KpacuTenu OTHOCAT K BUTAJIbHBIM?

3. KakoBbl HeZOCTAaTKM METOJOB HCCIIEJOBAHUS MHUKPOOPTaHM3MOB B
YKUBOM COCTOSTHHU?

4. Kakue METOJIbI UCCIEIOBAHUSI MUKPOOPTAHU3MOB B )KUBOM COCTOSIHUH

BBIIEIAIOT?

JlaGopaTopHasi paGoTta Ne 7

Cnopsl 6akTepuii

Iean padoThI: OCBOUTH TEXHUKY OKPAIINBAHMS CIIOP Y OaKTepHil.
Matepuanbsl u 00Opyd0BaHHe: TMPOOMPKH C KyJIbTypamu

cropooOpa3yromux OakTepuii, MUKPOOHOIOTHIECKHE TETIIH, MPeAMETHBIC
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CTEKJIa, KpacUTeNnW - METHICHOBBIM cuHMd Jlepdnepa, HeHTpaIbHBIN

kpacHsiit (0,5%), MUKpOCKOII, CIUPTOBKH.

OcCHOBHBIE MOT0KEHHSA

Jns MHOrMX Oaktepuil XapakTepHO oOpa3oBaHHE OSHAOTEHHOU
criopbl. Criopbl 00pa3yroTCs MPH HEONArOMPUSITHBIX BHEHIHUX YCIOBHSIX
CYIIECTBOBaHUS  OakTepuil  (BBICBIXaHHE, HEJIOCTATOK MUTATENbHBIX
BEIIIECTB, HEOMATONPHUATHAS TEMIIEpaTypa, HaJMYUe BPEIHBIX MPOMYKTOB
obmena u ap.). OHM TNpPEACTAaBISIOT COOOH OKpYIJbIe, OBAJILHBIC WIIN
SIUTMIICOBHUIHBIE 00pa3zoBanus. I[lo Mepe 00pa3oBaHMS CIOPBI KIETKa
IMOCTCIICHHO OTMHUPACT. Ho B 6H3FOHpI/IHTHbIX yCiioBuUsiX CIlOpa BHOBb
npopactaer B BereratuBHyro ¢opmy. Cropa sBIsSeTcs 3allUTHBIM
NPUCIOCOONIEHNEM Ul COXPAHEHHS BUAA B M3MEHEHHBIX YCIOBUAX CPEIbI,
OHa Ype3BbIYaWHO CTOWKA U TpeOyeT CreLHaIbHBIX CIIOCOO0B OKPACKH.

Cnopoo0Opa3oBaHue mpucylle OaluusipHbIM (opmaM, HO He
KOKKaM M cnupwriaM. Ecnm amaMeTp crmopbl He IpeBBIIIaeT IHaMerpa
KJIETKH, B KOTOpOH cropa o00pa3yercs, KIETKY Ha3bIBAIOT OayulIApHOU

(puc. 13). B GarmiisipHOi KIIETKe CIIopa MOYKET pacloiaraThCs:

1) LEHTPAJIFHO (TIaJI0YKa CHOMPCKOHN S3BHI);

2) Ha KOHIIE - TEPMHUHAIHHO (MTAI0YKa CTOJIIOHSKA);

3) OmmKke K OJHOMY W3 KOHIIOB - CYOTEepMHHAJIBHO (IAsodka
6oTynm3ma).

Ecnm ciopa npeBblaeT AuaMeTp KJIETKU, TO B 3aBUCHMOCTH OT
€€ pacIoIOKCHHS:
- B IIEHTPE — KJIETKY HAa3BIBAIOT K1ocmpuouanvrol (puc. 14);

- Ha KOHIIC KJICTKH — nﬂekmpu()uaﬂbnozl.

55



)

1 2 3 4 5

Pucynok 13. Pacnionoxenue sngocnop: 1 - GanmmisipHoe
HEHTPAJIbHOE, 2 - OAlMILIAPHOE TEPMHUHAIBHOE, 4 — KIIOCTPHIHAIBHOE, 3 U

5 - miekTpuanaIbHOE

Pucynok 14. Kitocrpumun: A — Clostridium tetani (6apabanmbie
TIAJIOYKH);
b — Clostridium perfringens; B — Clostridium botulinum

(TEeHHUCHBIEC PAKETKH)
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Cropsl ¢ TPyJIOM BCTYHAIOT B (DPH3MKO-XMMHUYECKHAC PEAKIUH C
pa3TUYHBIMU BEIIECTBAMH, B T.4. W Kpackamu. [loaToMy B mpemaparax,
OKpAIICHHBIX TMPOCTHIMU CITOCOO0aMu WK 10 ['pamy, CIOpHI OCTarOTCS
OCCIIBETHBIMH.

Bce cnocoOBl OKpackd CIOp OCHOBaHBI Ha CIUHOM IPUHIIMIIC:
CHayaja CHOPBI MPOTPABIUBAIOT Pa3IMYHBIMH BEIISCTBAMH: XPOMOBOM,
COJISIHOM, CEpHOM, YKCYCHOU KHCIIOTaMH, aMMHAaKOM, THAPOKCUIOM HaTpus,
MEPEKUCHI0 BOJOPOAa (U1 pa3MsIrdeHUs] 0OOJIOYKHM), 3aTEM OKPAIUBAIOT
KJIETKY CO CIIOpOH NMpW HarpeBaHHU W, Aajee, 00eCIBEYHBAIOT [IUTOILIA3MY

1 JONOJHUTEIIbHO OKpalInBalOT €€ KOHTPACTHBIM KPACHUTCIICM.

1. Oxpacka npenapara metonom I{uas-Huiabcena B
Moaudukauun MrwJuiepa

1.IIpuroroBUTH U 3a(UKCUPOBATH IPeNapaT UCCAEAYEMOH KYIbTYpBL

2.Hanectn Ha npenapat 5% pacTBOp XpOMOBOI KHCIOTHI HA 5-10 MHHYT.
CMBITH BOJIOH.

3.HakpeiTh mpenmapat monockoi (uibTpoBaibHOH Oymaru. OOWIBHO
cMounTh Oymary kapOomoBeM (ykcuHoM Llmms. Iomorpers mpemapat
HaJ IDUIAMEHEM JI0 TOSBJICHUS MapoB (He M0 KHUIIEHUs), J0OaBUTH HOBYIO
nopuuio Kpacureins. lIporenypy npoBoauTh B TeUeHHWE 7 MHHYT, CIEAs,
4TOOBI KpACHTEIh HCHAPSUICs, HO OyMara He TIO/CHIXaIa.

4.bymary CHATh, MpemapaT OXJaguTb W TPOMBITE Bomoi. [lomcymmrs
(uIbTpOBaNEHON OyMaroi.

5. lns obecrBednBaHMUA LUTOIUIa3Mbl KIETOK Mpemapar oOpaborats 1%
PacTBOPOM COJISTHOW MITH CepHOM KucioT B TeueHue 15-30 c.

6.Ilpenmapat npoMBITH BOZOW U OKPACHUTH METWJICHOBBIM CHHHM B TE€UCHHE 2

MHH.
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7.Ilpenapat MHKpOCKOIIMPOBATH C UMMEPCHOHHBIM 00beKTHBOM. OKpacka
MIOJTYYaeTCsl KOHTPACTHOM: SIPKO-KPAacHBIE CIOPHI YETKO BBIACIAIOTCS Ha
roxyooM (hoHE IUTOILIA3MEI.

2. Okpacka npenapata metoaom IlemkoBa

1.Ha ¢ukcupoBaHHbIA ITpenapaTr HAINTh METHIEHOBBIH cunuil Jleddepa,
JIOBECTH €ro 10 KUIIEHN U KUIATUTL 15-20 c.

2.IIpenapat npoOMBITH BOJIOH.

3.Jokpacurs npenapar 0,5% BOAHBIM pacTBOPOM HEHTPaIBHOIO KPACHOTO
B Teuenue 30 c.

4.TIpenapaT MPOMBITH BOAOH, MOJICYIIUTb.

5.IIpenapar MHKpPOCKOIMHMPOBATh C MIMMEPCHOHHBIM 00beKTHBOM. OKpacka
MOJTY4aeTCs] KOHTPACTHOM: CIIOpBl OKPAILIMBAIOTCSA B TONY0O0I MM CHHUIMA

I[BET, IUTOIIa3Ma — B PO3OBBIIL.

3ananus
1. [IpuroroBuTh mpenapar CropocoAepKaIux OaKTepuil U OKpPacHTh
ero MerogoMm llemxoBa unu meronom Hung-Hunbscena.

2. [Ipenapar 3apucoBath ¥ CieNaTh BBIBOJ 1O padoTe.

KonTpoabHbie BOIpochl

1. Tlouemy GakTepun 0Opa3yrOT CIIOPHI?

2. Kakue 6akrepun MOryT 00pa30BBIBATh CIIOPHI?

3. Kak mnonpasmensror OakTepud B 3aBUCUMOCTH OT PAaCIIOJIOKSHUS
CTIOpEI?

4. Kak Moryr pacnomaraTbcsi cnopsl BHyTpu kietku? IlpuBenure
TIPUMEPBI MEKPOOPTaHU3MOB.

5. B uem 3aximogaercst TpyIHOCTb OOHApPYXEHUS cIop y Oakrepuii?

6. Kakoif mpuHIMII IOJT0XKEH B OCHOBY OKPACKH CHOp OaKkTepmii?
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PA3JIEJI 3: IPUT'OTOBJIEHUE IUTATEJIBHBIX CPEJ

JlaGopaTopHnasi pagora Ne 8
IIuTaTenbHbIE cpeabl it KYJIbTUBUPOBAHUA MUKPOOPTaHU3MOB.

le/IFOTOBJIeHI/Ie NMUTATECJIBHBIX CPEI PA3JINYHOI0 COCTaBa

Leas padoTbl: MO3HAKOMUTBHCA C  KiIaccUpUKanuen u
Ha3HA4YCHUEM TMHUTATCIbHBIX CpCa, OBJAACTb HABBIKOM MPHUIOTOBJICHUA
PA3JIMYHBIX MMUTATCIBHBIX CPEI.

Marepuansl u 000pya0BaHHe: CTEKISHHbIE KOJOBI pa3jin4HOIO
061>eMa, BC€Chl TCXHHUYCCKHC U aHAJIUTUYCCKHEC, KOMIIOHCHTHI ITUTATCIIBHBIX

cpen.

OcHOBHBIE TT0JI0KEHHSI

MuxpoopraHu3MBbI Tak e, Kak U JF000i APYyroil )KUBOH OpraHu3M
JUIL pOoCTa W Pa3MHOXKEHHS HYKJAIOTCS B IHUTATENbHBIX BEIECTBAX,
KOTOpBIE COIEpXXUT cyOcTpar. B MukpoOHonormu KyJbTUBHpOBaHHE
MHUKPOOPTaHU3MOB TIPOMCXOANUT C HCIIONB30BAHMEM MHTATENbHBIX CpPEl
pasHpIX 1O cocraBy. CocTaB TNHUTATENbHOW CpeObl  OMpeNeNnsieTcs
MOTPEOHOCTSIMH ~ MHUKPOOpPTaHM3Ma B  INHUTaHUM WIH  3aJadaMyu
9KCTIEPHUMEHTA.

[TuraTenpHas cpena AOHKHA COAEPIKATh:

- IOCTYITHBIN JJISl KIETKA UCTOYHUK dHEPruu (it GoToTpodoB —
CBET, U OCTAJIBHBIX — OPTaHNYECKUI MM HEOpraHWIECKni cyOcTpar);

- Bce  HEOOXOOWMBIE  KOMIIOHEHTHI Ul  peau3aliu
KOHCTPYKTHBHBIX TTPOIIECCOB.

Heobxonnmble KOMITOHEHTBI:
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1) wucrounuk yrnepoaa (CO., yrieBomsl, KUCIOTBI, CITUPTHI);
2) WCTOYHHUK a30Ta (MOJICKYJSPHBIA a30T BO3/lyXa, HEOPraHUIECKHE COIH
a30Ta, aMMHOKHUCIIOTHI);
3) dakrops! pocta (IypHHBI, TUPUMHUIUHBI, AMAHOKUCIIOTHI, BATAMUHBI);
4) MaKpO3JEMEHTHI — KalTMi, HATPHUil, MATHHH, KaJIbIHUA, )KeJIe30 U Jp.;
5) MUKpO3JIEMEHTHI — MOJMOIEH, ITUHK, Me/lb, KOOAILT U JIp.
Pacmeoper  muxposnemenmos,  aMUHOKUCIOM U  BUMAMUHDbL
CMepunu3yiom omoenbHO U GHOCSM 6 cpedy HeNnoCpeOCMEEeHHO nepeo

noceeom.

1. Knaccudukanusi NUTATEJbHBIX Cpel

1.1. ITo cocTaBy

Ilo cocraBy Bce mHTaTeNbHBIC Cpelpl ACNATCS Ha HATypajbHbBIE
(ecTecTBEHHBIE), CHHTETHYECKUE U TIOTYCHHTETHUECKHE.

Hamypanvuvie (ecmecmeennvlie) — COCTOAT W3 IPOAYKTOB
KUBOTHOTO M (WIM) DPACTUTEIBHOIO MPOHCXOXKICHHUS (MICO, MOJIOKO,
pa3BeneHHas KpOBb, KapToenb, MOPKOBb M T.I.). DTH cpensl Oorartsl
OpPraHMYECKUMHU BELIECTBAMH, OJHAKO MMEIOT CIOKHBIH M HETOCTOSHHBIN
COCTaB, IMOATOMY MAJONPUTOIHBI IS WCCIENOBAHHS OOMEHa BeIIEeCTB
MHKPOOPTaHH3MOB.

K ecTecTBEHHBIM ITUTATENBHBIM CpEiaM OTHOCATCS:

— MmsaconentoHHsl OyneoH (MIIB) — cocTonT M3 KCTpakTa Msca
(500 r msca Ha 1 11 BOOBI, SKCTpakiws 12 9 mpyu KOMHATHON TeMIepaType),
0,5 % NaCl u 1 % menrona (IPOAYKTOB HEIMOIHOTO PA3IOKEHUs Oenka).
s mpuroToBieHus MsiconentoHHOro arapa (MITA) x Oyinp0HYy J00aBISIOT

arap-arap (1,5 - 2%), crepmwiusyror mipu 2 atm 20-30 muH;
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— HEOXMEJIEHHOE NHMBHOE CYCJO, IPHUIOTOBIISIETCS HA OCHOBE
coimoga (IPOpOCIIET0  STIMEHs), THIPOIM30BAaHHOTO JIO  CaxXapos,
crepunu3ytoT npu 1,5 atm 20-30 MuH;

— IpOXOKEBas cpefa: IKCTpakT apoxokei (7-10 T Ha 1 11 Bome), 1-2
% pactBOp caxaposbl (rmoko3bl win (pykross), 0,1 %K HPO, 0,5
%NacCl, crepunusytor npu 1,5 at™ 20-30 MuH;

— xaprtodenbHeiid arap (orBap 200 r kaprodens Ha 1 1 BOIBl C
N00aBIICHUEM arap-arapa), CTepHiIH3yioT npH 2 at™ 40-45 MuH.

Ha  HarypanbHBIX  cpelax  XOpOIIO  pa3BUBAKOTCS  BCE
MHUKpPOOPTaHU3MBI, T.K. 3TH CPEbl COAEPkKAT BCe HEOOXOMUMBIE Ul pOCTa
KOMIIOHCHTBI, OAHAKO HMX COCTaB XMMHYCCKHU HCIIOCTOAHCH W 3aBUCUT OT
CBOMCTB OMOJIOTMYECKOr0 00BEKTa, U3 KOTOPOTO OHU M3TOTOBJICHBI.

Ilonycunmemuueckue — Hapsily ¢ KOMIIOHEHTAaMH €CTECTBEHHOTO
NPOUCXOXKACHUS  COAEPXKAT  XMMHYECKHE  BEIIECTBA,  IOJNy4YEHHBIE
cuaTeTnueckuM mmyreM. K takum cpenam otHocutrcst MIIA ¢ noGaBnenuem
rimoko3bl 1 KoHPOs, uckyccTBeHHBIE cpeibl ¢ JoOaBieHHeM (DakTopoB
pocTa (IpoXOKEBOTO aBTOIM3aTa, KYKYypYy3HOTO SKCTpaKTa | T.J.).

Cpena LB (JIlypus — beptpamn): tpunton — 10 1, apoxokeBoit
skcrpakt — 5 1, NaCl - 5, Boma — 1 11; crepunusyior mipu 1,5 atm 20-30
MHUH.

Cunmemuueckue — 3TO KOMIUIEKC ONPENCICHHBIX XUMHYECKH
YHUCTBIX COCAMHEHMH, B3ATHIX B TOYHO YKa3aHHBIX KOHIEHTpauusx. OHH
Haubonee ynoOHBI T U3yIeHUST METa00IN3Ma MUKPOOPTAHIN3MOB.

K cHHTeTHYECKNM MHUTATENBHBIM CpeiaM OTHOCSTCS:

- cpena Yameka (U1 KyIbTUBHPOBAHUS TpUOOB): Tirroko3a — 30 T,
NaNOs — 2 r, KzHPOs— 1 1, MgS0O4 — 0,5; KCI - 0,5; FeSO4 — 0,01; Boma —

1 15 crepmmmsyrot nipu 1,5 atm 20-30 mMuH;
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- cpena Kanena (anst kynpTrBupoBanust Metuiiotpodos): KH2PO,
— 21, (NH4)2SO4 — 2 1, NaCl 0,5 r, MgSO4 — 0,025 1, FeSO4 — 0,01 1, Boza
— 1 1; crepunusyrot npu 2 at™ 20-30 MuH; mocie CTepUIn3alluy B Cpeny
BHOCAT 0,3% CTEpUIILHOTO METaHOMa (CTEPIIU3YIOT (PUIBTPOBAHUEM).

- cpema DBaHca (i KyabTHBHpOoBaHUS mceBnoMonan): KoHPOsx
3H,0- 8,71 r pactBoputs B 800 M Boabl, moBectu pH mo 7,00. Jo6aButh
1o 1 MJI CIIeqyIONUX PacTBOPOB:

- 5 M p-p NH4Cl (MoxHo 3amernts NHsNO3z)

- 0,1 M p-p Na;SO4

- 62 MM p-p MgCl,

- 1 MM p-p CaCl;

- 0,005 MM p-p (NH4)sM07024

- wmukpossementsl (10 Mt HCI + 990 mit H,O aumer. + 0,41 v ZnO + 5,4 1
FeCl3x6H.0 + 2,00 r MnClxx4H,0O + 0,17 r CuCl;x2H,0O + 0,48 r
CoClx6H,0 + 0,06 r H3BO3)

JoBectu 00beM cpefibl 10 171 QUCTHILTHPOBAHHOW BOJOM.

1.2. 1o Ha3HaYeHHIO

[o Ha3HAYEHHIO MUTATENIBHBIE CPEIbI ACNATCS Ha:

Dnexmuenvie cpedvt — O00ECIICUUBAIOT MPEHMYIIECTBEHHOE
pa3BHUTHE OAHOTO BHJIA WM TPYIIBI MHUKPOOPTaHH3MOB U MaJIOIPHIOJHEI
(HeTpUTOAHBI) I KyATHBHPOBAHUS APYrux. OOBYHO WX MPUMEHSIOT Ha
TIEPBOM 3Talle BBIICICHUS MUKPOOPTaHH3MOB U3 €CTECTBEHHBIX CYOCTPAaTOB
JUIA TIONMYYCHHUS HAKONHUTENBHBIX KyIbTYp (Hampumep, cpema Dmowm ais
poma Azotobacter).

Mucpgpepenyuansno-ouaznocmuueckue  (UHOUKAmMoOpHvle) —

npeaHasHavueHbl Jid  TOrO, YTOOBI 6BICTp0 OTJIIMYUThL OAHW BHUIbI
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MHUKPOOPTaHU3MOB OT JpYrux (HampuMmep, cpeaa DHIO Ui OakTepuit
TPYIIIbI KUIIEYHOU MaJIOUKH).

- Cpena Dupmo: nentoH - 10 r/m, makro3a - 10 r/n, KoHPO4 - 2,5 /i,
¢ykeus - 0,31/, NaxSOz- 0,51/, arap- 12 r/m1.

Yuueepcanvnoie - cpenpl, Ha KOTOPHIX XOPOIIO PacTyT MHOTHE
MaTOTeHHBIE ¥ HEMATOTE€HHBbIE BUIbI MUKPOOPraHHU3MOB (Hampumep, cpeaa

Jlypus-beprpanm).

1.3. 1o ¢puznvecKoMy COCTOSTHUIO

[To puznyeckoMy COCTOSIHUIO CpEbl IENST Ha:

ITnommnoviecpeowt (Ha OCHOBE arapa, JKeJlaTHHA WM CHIMKAress) —
Npe€aHa3HauYCHbl [JI1 BBIACICHUS YHUCTBHIX KYJIBTYp MHKPOOPTaHHU3MOB,
JUAarHOCTUYECKUX IIeIed, Ul XpaHEHHUs KyJIbTyp, KOIUUECTBEHHOIO ydeTa
MUKpPOOPTaHU3MOB, OIIPE/IEIECHNUs AaHTarOHUCTUYECKUX CBOWCTB.

Aeap-azap nipeacTaBiseT coOOM MOIUCaxapul, B COCTaB KOTOPOTO
BXOAAT arapo3a M arapornekTuH. IlomydaroT M3 MOpCKMX OYpBIX WIH
KpacHBIX BOAOpOCJIEH. BONBIIMHCTBO MHKPOOPTaHU3MOB HE HCIONB3YIOT
ero B KauecTBe cyOcTpara. B Bozme arap-arap oOpa3syer rens, IuiaBsmuiics
mpu 100 °C wu 3arBepmeBatomme mpu Ttemmepatype 40-45 °C. B
KOJIMYECTBEHHOM COOTHOIIEHHUH arap, Kak Mpasuio, coctasmisieT 1,5-2 % or
cocraBa cpemsl (15-20 r/m). Ero MOXKHO BHOCHTE B YK€ TOTOBBIE CPEIbl M
HarpeBaTh 70 pacIUIaBJICHHUS.

Kenamun — GenOK KUBOTHOTO TIPOUCXOXKICHUS, TIOTyIaEMBbIH TIPH
BBIBAPMBAHUM KOCTEH M XpsAmed KUBOTHBIX. OH IUIaBUTCA TpH
temmeparype 23-26°C. B cocrase cpen sxematun coctasiser 10-15 % (100-
150 t/m).

Kpemnucmuiii 2env (cunukacenb) — BEIMIECTBO HEOPTAHHIECKOTO

MMPONCXOXKACHUA, HCIOJIb3Yyromieecsa KakKk OCHOBa JJISA IINIOTHBIX
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CHHTETHYECKUX cpea. Ero ucmome3yror B ciydasx, Korja TpeOyloTcs
IUTOTHBIE CpE/bl, HE COEpKallfe OpPraHMYECKHX KOMIIOHEHTOB (IS
xemonurotpodos). CHITUKAreneM Ha3bIBarOT ABYOKHCHh KpemHus (SiO2).
Ero crepunbHBIA 30116 TOTOBAT M3 PacTBOpa CHIIMKAaTa HATPHS WM Kajus
(NazSiOs, K2SiO3) u mepea HCIONIb30BaHUEM, JUIS TOrO YTOOBI BBI3BATh
oOpazoBaHue reisi, K HeMy J100aBIISIOT MUTATENBHYIO CPELy, CONEPIKAIIYIO
anekTponuthl. Cpezpl Ha ocHoBe cuimkarens (1,5-2,0 %) ucrnonb3yroT s
TOJTYYeHHs] KYJbTYp aBTOTO(HBIX OakTepuii, Tak KaK NpH 3TOM B cpele
OTCYTCTBYIOT OpraHM4eckue BemlectBa. I[lpu 100aBIeHWM B Takue
MUHEPAJIBHBIC Cpeanl Pa3JINYHBIX OpPraHNn4CCKuX BCUICCTB MOXHO
HuccijaeaoBaTb BO3MOXHOCTH HCIIOJIB30BAHUA UX B KAa4YE€CTBC €IMHCTBCHHBIX
UCTOYHUKOB yriepona rereporpodHbiMu OaktepusiMu. C  HOMOIIBIO
CHJIMKareJIMeBbIX CPel Takke MOXKHO ONpeNeNsaTh MOTPeOHOCTH OaKTepHiiB
BUTAMHHAX.

Kuoxkue cpedwvl — TipefiHa3HAuCHBI JUIS BBISBICHUS (pu3nosoro-
OMOXMMHUYECKHX CBOWCTB MHKPOOPTaHM3MOB, HAKOIUIEHHS OHOMAacchl U
NPOAYKTOB MeTabonn3Ma, MOANEpKAHUS W XPaHEHHsS MHUKPOOPIaHH3MOB,
IUIOXO PA3BUBAIOIINXCS Ha IUIOTHBIX Cpefax.

Ilonyscuokue cpedst — TONYJarOT HOOABICHHEM K IKUIKHM
cpenam 0,5% arapa. Mcnonp3yroT UIs CTIEITUANBHBIX IIeTIel, HampuMep s
KYJIbTHBUPOBAHHUS aHAPOOOB.

Coinyuue cpedbl — TIPUMCHSIOTCS B IPOMBIIUICHHOM
MUKPOOHOIIOTHH (pa3BapeHHOE IIIICHO, OTPYOW, IIECOK, IPONHUTAaHHEIE
MIUTATENILHBIM PACTBOPOM).

3agaunmne:
[IpuroToBUTH KUAKNE U IUIOTHBIE MUTATEIBHBIE CPEIBI IT0 BHIOOPY

npenopaBatens. Kombel co cpemamu 3akpeiTh (onprod u  Oymarow,
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3a()UKCHUPOBATh MX PE3MHKOH, NONMHCAaTh (HAa3BaHHE CPEIbl, HOMeEp
TPYIIIbI, JaTa MPUTOTOBJICHHS) U CAATh Ha CTEPIIIH3AIIHIO.

BapuanTst:

1)  [OpUTrOTOBUTH KHUAKYKD M AarapH30BaHHYIO MUTATEIbHYIO
cpeny Jlypus — Beprpanu (LB) o6pemom 300 M B TEPMOCTaTHPOBAHHBIX
Kojbax;

2)  TOpUrOTOBUTH JKUIKYK MHUTaTelbHYHO cpeny Kanenma
o6beMoM 100 M1 B TEpMOCTaTHPOBAHHBIX KOJIOAX;

3) OpPUrOTOBUTH JKHIAKYIO W arapu3oBaHHYIO MHTATEIbHYIO
cpeny DBanca 00bemMoM 300 MIT B TEPMOCTATHPOBAHHBIX KOJIOAX;

4) OpPUrOTOBHTH arapu3OBaHHYIO MHUTATENbHYIO cpeny Yameka
oobemom 100 mut;

5) mpuroroBuTh cpeay IHmo oobemom 100mt.

KoHTpo/1bHbBIEe BOIPOCHI

1. Kakue OCHOBHBIE KOMIIOHEHTHl MOJDKHA COHEPXKATh IHUTATENbHASL
cpexa?

2. Ha xaxue rpynmsl gensT nuTaTenbHbIe cpeasl o coctaBy? IIpuBenure
NPUMEPBL.

3. Ha kakme rpynmbl IenAT NUTATENbHBIE Cpenbl 10 Ha3HAYEHHIO?
IIpuBeaure npumepsl.

4. B duyeM pa3muuue OIEKTHBHBIX cpell OT JauddepeHiuaibHo-
IMATHOCTHYECKNX?

5. Ha kakue rpymmbl JenAT NHUTAaTENbHBIE CPEABl 1O (U3HYECKOMY
cocrosiHuio? [IpuBeuTe MPUMEpHL.

6. Kakue BemecTBa HUCHONB3YIOT IS THPUTOTOBICHUS — IUIOTHBIX

IUTaTCIIbHBIX cpen? HaﬁTe XapaKTCPUCTUKY 3THUX BCHICCTB.
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JlaGopaTopHnasi pagora Ne 9
3HaveHHe OTAeJBHBIX 3J1eMEeHTOB MUTAHMUS B PA3BUTHH

MHKPOOPTraHU3MOB

Lean paGoTbl: BBHUSICHUTH BJMSHHE OTAEIBHBIX DJIEMEHTOB
MTUTAHKS Ha POCT M Pa3BHUTHE IJIECHEBOTO Iprbda.

Martepuaibl u o0OpyaoBaHMe: KyJibTypa TIpuba, caxaposa,
ZnS0sx7H20, H3BO3, NH4NO3, KH,PO4, KCI, NaH2PO4, MgSO4x7H;0,
FeSO4x7H20, 7 xonb mnst KynsTrBHpoBaHus Ha 250 mut, uuHaps! Ha 100

MIJI, MI/IKpO6I/IO.]'IOFI/I‘leCKaH MeTyA, ClIMPpTOBKA, BECHI.

OcHOBHBIE TT0JI0KEHHSI

Jdnst pocta MHKPOOPraHM3MOB HEOOXOAWMBI IHUTaTEelbHbIE
BellectBa. [lumamenvhvie 6Gewecmea - 3TO PacTBOPCHHBIE B BOJE
COEIMHEHUS, M3 KOTOPBIX MUKPOOPTaHU3MBI CTPOST CBOM KIETKH U
MOJy4aloT ~ JHEpruro. TpeGoBaHUA, MpENbSBIIEMble  PA3IHYHBIMH
MHUKpPOOPTaHU3MaMH B OTHOIIEHUH COCTaBa MHUTATEIBHON CPEIbl U MPOUHX
YCIIOBHUH, BecbMa pa3HooOpa3Hbl. B cBA3M ¢ 3THM OBLIO NpeI0kKEeHO MHOTO
PEKOMEHAALMHA 10 COCTABICHUIO IHTATENBHBIX CpPEA U1 Pa3JIndHBIX
MHUKpOOpraHu3MoB. OnHAKO THTATENbHbIE CPEIbl JOKHBI OTBEYATh
CJIEAYIONIMM MHUHUMAJIBHBIM TPEOOBAaHHUAM: B HUX JOJIKHBI IPUCYTCTBOBATH
BCE 3JIEMEHTHI, U3 KOTOPBIX CTPOUTCS KIETKa, B TaKoW (hopme, B KOTOPOit

MHUKPOOPTaHU3MBbI CIIOCOOHBI MX YCBAaUBAaTh.

1. IloTpeGHOCTH B XUMHYECKHUX 3JIEMEHTAX.
Ilo xonMUYECTBEHHOMY BKJIaay B IOCTPOEHHE KIETKH Pa3IN4arOT

MAKpO- U MUKPOITEMEHMDbL. K NEPBBIM OTHOCATCA ACCATH DSJICMCHTOB,

66



COZIepIKAIUXCS BO BCEX OpraHM3MaX: yIJiepoj, KHCIOPOI, BOXOPOI, a3oT,
cepa, dhochop, xanumit, kanpiuii, Mmaraui u xene3o (C, O, H, N, S, P, K, Ca,
Mg, Fe). MukpoaneMeHTbl, WIH CIEeIOBbIE 3JEMEHTHI, - 3TO Mapraser,
MONUOJEH, IIMHK, Melb, KOOAIbT, HUKEb, BaHAAWMA, OOp, XJIOp, HATPHU,
ceJieH, KpEeMHHUi, BonbppaMm W Jpyrue, B KOTOPBIX HYKIAIOTCS HE BCe
OpTaHU3MBI.
3ananune

1). TIpuroToBUTH MUTATENBHBIC CPEIBI IO BAPUAHTAM:

1- TonHas muTaTenbHas cpena 6€3 MUKPOITIEMEHTOB:

caxaposa — 10%

NH;NO3z—0,3%

KH,PO4 — 0,2%

MgSO4x7H,0 — 0,1%

FeSO,x7H,0 — 0,01%

2 - Ta xe cpena 6e3 yriepoza (MCKITIOYHTH Caxapo3y).

3 - Ta xe cpena 6e3 azora (uckmounTbNHiNO3).

4 - Ta xe cpena 6e3 docdopa. (KH,PO4 3amenuts apyroii cosbio,
uanpumep, KCI. TIpu 3amMeHe 0OMHOTO KOMITOHEHTA CPEIbl APYTHUM CIEAyeT
paccuuTaTh SKBUBAJICHTHBIH ITPOLIEHT 3aMEIAIOIIETO BEIIECTBA).

5 - Ta e cpena 6e3 kanust. (KH2PO4 3amennts NaH,PO4. TTpu 3amene
CJIE/yeT pacCUnuTaTh SKBUBAJICHTHBIN MPOIICHT 3aMEIIAIOIIETO BEIECTBA).

6 - Ta ke cpena ¢ gobaBieHHEeM MHKpOdJIeMeHTOB (ZNSOsX7H,O—
0,01%).

7 - Ta xe cpena ¢ nobasnenreM MuUkpoaeMenToB (HsBOs;— 0,01%).
2). Kaxnaplii BapWaHT TMTATENBHOM Cpeapl HEOOXOOUMO TPUTOTOBHTH B
kommaectBe 100 wmu. JIns storo o0beM cpeasl B KOIOE JTOBECTH

,I[PICTPI.]'IJ'IPIpOBaHHOﬁ BO,Z[OI\/'I a0 100 M1 1 THIATCJIBHO BCC NMECPEMCIIATh.
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3). Konbbl ¢ roToBoid cpesoii 3apasuTh CIOpaMHu Iprba, 3aKphITh BATHO-
MapIieBBIMU MPOOKAaMHU, YKa3aTh HOMEp BapHaHTa.

4). Kos6b1 momMecTuTh B TepMocTar npu 24-26 °C Ha 7 CYTOK.

5). Ilnenka rpuba, BBIpOCHIas B MEPBOM BapHaHTe, NPUHUMAETCS B
KauecTBe 00paslia, C Heil CPaBHHBAIOT BCe OCTanbHbIC. [Ipu cpaBHEHHH
MONYYEHHBIX PE3YJbTATOB TMOJB3YIOTCS YCIOBHBIMH 0003HAYCHHUAMU:
OTCYTCTBHE pOCTa WIM CIOpooOpa3oBaHus (-); CHa0blii pOCT WM
criopooOpaszoBanue (+); yMEpeHHBIH pocT wim crnopooOpa3oBanue (++);
OOMJIBHBIH POCT WM cropooOpazoBanue (+++). Pe3ynbraThl 3aHecTn B
Tabmuy 3.

6). Cnenath BBIBOIBIL.

Tabnuua 3. PesynbraTsl HAOMIONSHU I

JJIeMeHT MUTAHUA Poct ToammHa HNHTEHCHUBHOCTDH
rpuda MHUIIEJIHS, crnopoodpa3oBaHus
MM

Ilonnas cpena

be3 HCTOYHHKA

yriiepona

be3 ncrounmnka azora

bes HCTOYHHKA

¢bochopa

be3 ncrounnka xamus

JobGaBneHue conu

LIMHKA

Jobasnenne OopHOH

KHUCJIOTBI
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KonTponbHbIe BONPOCHI
Jlaiite onpezneneHre TepMUHA «IIUTATEIbHBIE BEIIECTBAY.
Kakum MuHMManpHBIM  TpeOOBaHHMAM  JIOJDKHBI  OTBEYAaTh  BCE
MUTATEeNIbHBIE CPEAbI?
Kakue »s1eMeHTBI OTHOCATCS K MAakKpolJIeMEHTaM, a Kakue K

MUKpO3JIeMEeHTam?
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PA3JIEJI 4: KYJIbTUBUPOBAHUE MUKPOOPI'AHU3MOB
JlaGopaTopHas paGota Ne 10

KynsTnBHpoBaHue aHa3POOHBIX MUKPOOPTraHN3MOB

Leapr pabdoTHI: MO3HAKOMUTHCS C TEXHHKOW KYJIbTUBHPOBAHHS
aHa’po0OB, BBIICICHHE CYIbQUTPEAYIUPYIOIINX KIOCTPUIUNA W3 BOJIBI
MPUPOIHBIX BOJTOEMOB

Matepuanbl 1 000py10BaHHeE: CTEPIIbHBIE MPOOUpPKH HA 30 M,
arapu3oBaHHas nuratenbHas cpena LB, Cynbdura Hatpus, cynbdar xenesa

(1), nuneTkH, cTepuibHbIe HAKOHSYHUKH, BOJIA U3 IPUPOTHOTO HCTOYHUKA.

OCHOBHBIE T10JI0KeHHS

[o cnoco0y ApIXaHUsT MUKPOOPTaHU3MBI Pa3JeisIFOTCsl Ha a3po0oB
U aHa’pOoOOB. A9p06bI UCTIONB3YIOT IS ABIXaHUS CBOOOIHBIN KHCIOPOJ MO
TUITy IbIXaHUS BBICIIMX PAaCTeHHH. AHApo6Hble MUKPOOPTaHM3MBI He
HY)KAAIOTCS B CBOOOIHOM KHCJIOPOJIE, KOTOPBIN VIS HUX SIBIISETCS SIIOM, HO
UM HYXEH KHUCJIOpPOA B CBA3aHHOM COCTOSHHMH. HeoOXxomumyio sHepruio
aHa’poObl TONYYarOT PACHICIUICHHEM BEIIECTB, COJEPKAIIUX OOINBIIOH
3amnac CKpBITOM SHEPTHUU. Hekoropsie MHKpPOOPTaHU3MBI,
NPUCHOCA0ONHMBAsCE K OKPYXKAIOIIMM  YCIOBHSIM, CHOCOOHBI MEHSTH
a’poOHBIII  THUO  JBIXaHWS HAa  aHad’poOHBIM W  oOpaTHO. OTO
GakyremamusHvle MUKPOOP2AHUZMbL, T.C. YCIOBHbIE aHaAdIpoobbvl. Jlpyrue
MHUKPOOBI CITOCOOHBI JKUTh TOJIBKO B OTCYTCTBHH CBOOOIHOTO KHCIIOpPOJA,
OH JUISl HUX TOKCHYECH - 001ueamuble, m.e. 00a3amenpHble aHaspobamil.

1. MeTtoap! KyJIbTUBHPOBAHHS AaHAIPOOOB

BLI,Z[GJ'IHIOT CJIICAYIOIHNE MCTOAbI KYJIbTUBUPOBAHUA aHa3p060B:
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1. IloceB aHa’poOHON KYJIBTYphl YKOJIOM B BBICOKHIA
CTOJIOMK caxapHOTro arapa. 9To HauboJee MpoCToi crocoo.

2. Hobapnenre B cpeqy peAyLHpYIOIINX BemiecTB. Yaiie
Bcero ucnone3yercs cpena Kura-Tapormm (0ymboH ¢ 0,5% Tiroko30i u
KYCOYKAMH CBEXHX OPraHOB >KMBOTHBIX). KyCOUKH OpraHoB 00JaJaroT
penyuupytomeii crocodHocThio. Cpely 3alMBalOT CBEpXy CJIOEM Macia.
[MutatenbHbIE CPEIbI IIEPE IIOCEBOM aHAdPOOOB «PEreHEPUPYIOTY, KUMATSAT
Ui yAaJeHus W3 HUX Kucimopona. [locrme moceBa WX 3ajMBAIOT CBEPXY
cioeM napa(uHOBOTO WIIM Ba3elIMHOBOTO Macia.

3. VYnanenue Bo3ayxa M3 Cpellbl MEXaHHYECKUM CIIOCOOOM.
Hcronb3yioT crelanbHbie TpHOOps! — aHa3pocTathl (puc. 15), U3 KOTOPBIX

BO3YX BbIKAUMBACTCsI HACOCOM.

Pucynok 15. Anaspocrar
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4. 3ameHa Bo3myxa WHOU((EPEHTHBIM Ta30M, HarpHuMeEp,
BOJIOPOZIOM, KOTOpBIA TIoNmy4yaroT B ammapare Kuma u uepe3 TpyOky
HAIpaBJISIOT B COCY/I, T/Ie TIOMEIIEHBI TOCEBBI aHA3POOOB.

5. Buonornueckuii — KOMOMHUPOBAHHBII ITOCEB aHA3POOOB U
a’poboB. IloceB NpOM3BONAT HAa YamIKy C TOJCTBIM CJIOEM IUIOTHOM
MUTATEIBHONW Cpelbl, pa3ieNeHHOro TIIONOoJIaM BBIPE3aHHOM MOCpearHe
YaIlKK MPOKAJICHHBIM CTEPWIBHBIM CKajblielieM HeOONbIIoH monockoi. Ha
OJTHOM TOJIOBHHE arapa JejaloT IMOCeB KYIbTYphl a’poba, Ha Ipyroi —
aHaspoba. Yamky oOMa3biBaloT napaMHOM M TIOMEIIAIOT B TEPMOCTAT.
CHauasna TPOUCXOAUT pOCT a’poda, Korja OHM B JIOCTATOYHOH Mepe
UCYEPNAIOT U3 YalIKH KUCIOPOJl, HAUNHAETCSl POCT aHadpOoOOB.

CylecTBYIOT U IpyrHe CocoObl KyTbTUBHPOBAHHS aHadPOOOB.

2. Boiesienue cyabGpuTpeAyUHPYIOUMX KIOCTPUINI H3 BOIBI
NPUPOIHBIX BOJ0EMOB.

CynbbaTtpenyuupyorme KJIOCTPH/INH, [PEUMYIIIECTBEHHO
Clostridium perfringens, - Cropoobpasyrorime aHa’pOOHbIE
[aJOYKOBU/THBIC MHUKPOOPTaHH3MBI, PEIyLHPYIOIIHe CylTb(GUT HATPHS Ha

JKeNe30-Cynb(pUTHOM arape npu TemmnepaType 44°C B TeueHne 24-X 4acoB.

Kenezo-cynohumnutii azap

B 11 crepunpHOro pacruiaBieHHoro nurarensHoro arapa (Cpena
LB (JIypus — beprtpann): tpuntoH — 10 T, OpoX:KeBOH SKCTpakT — 5 T,
NaCl- 5 r, arap — 20 1, Boga — 1 1) mo6asmstor 10T TIIFOKO3BI, HATPEBAIOT
JI0 PacCIUIaBJICHUS, Pa3NMBAlOT MEPHO BO (IIAKOHBI, aBTOKJIABHPYIOT INPH
112 °C 12 munyt.20% pactBop Na;SOs u 8% pactBop FeSOs rorossr
HETIOCPEJCTBEHHO TE€peA YNOTpeOIeHWeM B CTEPWIBHOW TOCyZe Ha

CTEpWIbHOW JWCTWIIMpPOBaHHOW Boge. PactBop Cynbdura HaTpus
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HarpeBaloT JI0 MOJHOro pactBopenus. Ilepen BeimonHennem ananmsa B 100
MJI pacIulaBI€HHONH OCHOBHOM cpesl BHOCIT 5 it 20% pacTtBopa cynbdura
HaTpusl, TIepeMeNInBaloT, 3aTeM BHOCAT 1 mi 8% pacTBopa CEpHOKHUCIOro
KeJesa, [MEepeMEeIIMBaloT W pa3jiMBalOT C  COOJIOJEHHEM IIPaBHII
CTEPUIBHOCTH B CTEPUIIbHBIE TPOOUPKHU BHICOKUM cTONONKOM (12-15 cm).
Hust  eeimenenust  Clostridium — perfringens w3 mpupoaHbIX
WCTOYHHMKOB (BOJOEMOB, IOYB) TPOOBI NMPEABAPUTENHHO IMPOTPEBAIOT Ha
BOAAHOI Gane mpu Temmneparype 75 °C B Tedenue 15 MUH U1 UCKITIOUEHUS
BereTaTHBHBIX (popM. B mpoOupku paznuBaroT Mo 5 Mil BOJABI U 3aJIUBAIOT
ropsunm  75-80 °C  kene30-cymbGUTHBIM arapoM B  KOJHYECTBE,
npeBblnatomeM odbeM Boasl B 2 pasza. Cpemy 3alMBalOT 10 CTEHKE
npobupky, u3derass oOpa3oBaHusl NY3bIPHKOB Bo3ayxa. I[locie atoro
poOUPKY OBICTPO OXJIAXKIAIOT, IOMENIas ee B eMKOCTb C XOJIOJHOW BOIOH
JUIS CO3IaHUs aHa’poOHBIX ycrnoBuil. [loceBbl nnkyoupyroT npu 44 °C B

TeuyeHue 24-X 4acoB.

3ananus
1. [puroroButh 50 M1 KeNne30-CyabPUTHOrO arapa.
2. [Ipoby Bomer 20 M mporpeBarOT HA BOASHON 0aHE B MpoOOHpKax

npu Temneparype 75°C B Teuenue 15 MuH.

3. B 4 crepunbabsie npobupku (00beM MpOOHPOK HEe MeHee 15 mi)
BHOCST 10 5 M1 Bomsl. [loceBbl 3anmBaroT ropstuuM 75-80 0C skemeso-
CYTb(UTHBIM arapom.

4, [Ipo6upku OBICTPO OXTamuTh M HHKyOHpoBaTh npu 44°C B
TedeHne 24-X 4acos.

5. Ha crnexyromem 3ansTuy 3anucath HAOIIOICHUSL.

6. CrenaTh BBIBOIBI
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KonTponbHbIe BONPOCHI
1. Jlaiire onpenenenne TepMuHaM "a’dpoOHBIE MUKPOOPTAHU3MBI",
"aHa’poOHbIE MHUKpPOOpPraHu3Mbl", "(aKyJIbTaTHBHbIE MHKPOOPTaHU3MBI'",
"0o0sIUraTHEIE MEKPOOPTaHU3MBI .
2. Kakue MeTofibl KyJIbTHBUPOBAaHUS aHA3POOOB BHIJEIISIOT?
3. Kaxoii merox mnpumenstor s Beyienenus Clostridium

perfringens u3 npupOIHBIX HCTOYHHKOB?

JlaGopaTopHasi paGora Ne 11

BblgeneHne YMCTON KYJIbTYpbl 0aKkTepuii

LHeas paGoThl: TONYYUTh YHUCTBIE KYJIBTYphl — OakTepuid
Pa3IM4YHBIMH CHIOCOOAMH.

Martepuansl u oOopyaoBaHue: damkd IleTpu ¢ TUIOTHOM
muratenbHO  cpemoit  (LB), MukpoOHWonorMueckhe MMETIM, IIITATENb
Jlpuranbckoro, aBTOMaTHuYeCKas MHUIETKA, HCCIELyeMble KYIbTYphl

OakTepHii Ha MKUJIKOM U TBEPOM MUTATEIBHBIX CPEax, CIUPTOBKH.

OcHOBHBIE NOJI0KEHHS

Uucrolt (akceHMYECKOH), HA3BIBAIOT KYIBTYPY, COMdEPKAIIYIO
MHUKPOOPTaHU3MBl OJHOTO BHAA. YMEHHE BBLIEIHTh MHKPOOPTaHH3MBI
OJIHOTO BHJA W3 CMEIIaHHOW MOMYJISLHH, CYLIECTBYIOIICH B Npupozae, H
MOAJICPXKHUBATh YUCTOTY KYIBTYPHl — HEOOXOIMMBIC YCIOBHS pabOTHI ¢
MHUKpOOpPTraHH3MaMH.

Beinenenne yncToi KynbTYphl BKIIOYAET CIEAYIOMINE ITAITBI:
1) nDonydeHHe HAKOMUTEIBHOM KYIbTYPHI;

2) BBIICICHHUE YHUCTOH KYIbTYDHI;
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3) ompeneneHre YUCTOTHI BHIICICHHOH KYIbTYPHI.

Hakonumenvnasi kyremypa — KyabTypa, B KOTOPOH MpeoOIaaaroT
MIPE/ICTABUTENHN OIHON (DH3HOJIOTMYECKON TPYNITBI WM Ja)Ke OTHOTO BHJa
MHUKpOOpraHu3MoB. Jlnsi ee  moiaydeHHss  HEOOXOAMMO  CO3/aTh
n30UpaTebLHBIE (37ICKTHBHEIC) yCIIOBUS, 00eCIeYnBarONINe
MPEUMYIIIECTBEHHOE  pa3BUTHE  JKENaeMbIX  MHKPOOPTaHHM3MOB U3
CMENIaHHOH MMOMYJISIUH.

Uucrast KyJabTypa MOXET OBbITh MOJY4€Ha U3 OTAEIBHOW KOJIOHHH
WJIU OJTHOM KJIETKH.

1. BolesieHHe U3 OTAEIbHON KOJOHUH.

1.1. Meton P. Koxa

HakonuTenbHylo KyabTypy ad3poOOB HAHOCAT TMIETKOM Ha
MIOBEPXHOCTh IUIOTHOM Cpeibl M CTEPWIbHBIM CTEKISIHHBIM MIMaTelIeM
JlpurajibCcKoro pacrnpelessitoT Kariio Mo MOBEpXHOCTU cpefbl. Jlanee stum
e IMIMaTeneM, He CTEpHIM3ys €ro, MNPOTHPAIOT IOBEPXHOCTb CpPEbI
TIOCJIE/IOBATENILHO BO BTOPOM, TpeThel M 4eTBepTod uainkax. OOBIUHO, B
MEpPBBIX ABYX YaIKax IOcJe MHKYOalMyM HAOJIONAcTCsl CIUIOLUIHOW pocCT
MHUKPOOPTaHU3MOB, B TIOCIEOYIOIIMX — POCT M30JMPOBAHHBIX KOJIOHUHN
(puc. 16).

1.2. MeToa UCTOLIAIOIET 0 IITPUXA

HaxonurensHyto KynbTypy WM €€ pa3BeleHHE OTOMPAroT MeTien
U Ha TOBEPXHOCTH IUIOTHOM NHTATEIbHOH cpensl (puc. 17) mpoBomsaT
ITPUXH B TOpSAKE, yKa3aHHOM Ha pucyHke 18. Ilepex KakablM HOBBIM
IITPUXOM METIIO CTEPWIN3YIOT B TJIAMEHH TOPEITKH.

ITocne moceBa yaniku IleTpu nmoMemarOT B TEPMOCTAT KpPBIIKAaMU
BHHU3, 4TOOBI KOHJEHCAlMOHHAas Boxa (B ciaydyae ee oOpa3oBaHMS Ha
KPBIIIKE) HE ITOMEIlaJa IOMYyYHTh H30JIMPOBAHHBIE KOJOHWH. Yarku

BBIACPKUBAIOT B TCPMOCTATC B TCUYCHUC 1-7 CYTOK B 3aBUCHUMOCTH OT
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CKOPOCTH POCTa MHKPOOPTaHU3MOB. BeIpociine M301MpoBaHHbIE KOJIOHUU
(puc. 19) otrceBarot meTiiel Ha MOBEPXHOCTh CKOIICHHOH IUIOTHON CPEIbl B

MIPOOUPKE WM B KHUIKYIO CPEIy.

L1

A

Pucynok16. A - mmarens Jpuransckoro; b - moceB MUKpoopraHu3MoB ¢

noMouibo mmnarens Jpuranbckoro; B - poct MUKpOOpPraHu3MoB Iocie

pacceBa

PI/ICYHOK17. Iloces MHUKPOOPTAaHU3MOB Ha IUIOTHBIC NHUTATCIbHBIC

Cpeabl € MIOMOLIBIO MHKPO6HOHOFH‘I€CKOI>'I IICTIIN.
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Pucynok18. Cxema mocie1oBaTeIbHOCTH PacceBa KyJIbTypbl

MUKPOOPraHU3MOB Ha MOBEPXHOCTH TBep,Z[Oﬁ MATATEILHON Cpeabl

Pucynoxk 19. M3onupoBaHHbIE KOIOHHU OaKTepHid, MOTyYCHHbIE

METOAOM HCTOLIAIOIIETO ITPpUXa
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1.3. MeToa riiyOMHHOrO noceBa

W3onupoBaHHBIE KOJOHHUH MHUKPOa’pomiioB u (axynbTaTHBHBIX
aHa’po0OB MOIYYAIOT METOAOM IIIYOMHHOrO IoceBa. [Jjist 3Toro mioTHyro
MTUTATEIbHYIO CPEAy MPeIBAPUTEIFHO PA3IUBAIOT B MPOOHPKH 1m0 15-20 M
u crepunusyior. B octeiBiryto g0 48 — 50 °C cpeny BHocsat 0,5 — 1,0 M
MIPE/IBAPUTENLHO  CHIEJIAHHOI'O Pa3BE/ICHUS] HAKONHMTEIBHOW KYJIBTYPBI
[loceBHOll MaTepuasl TIIATENBHO TIEPEMEIINBAIOT, Bpalas MpPOOUPKY
MEXAy JaJOHSIMH W Jainee, ObICTPO BBUIMBAIOT B yamiKy llerpu, coxpaHsis
CTCPUIIBHOCTb. Yamxku noMeniaroT B TEPMOCTAT. KOHOHI/II/I, BbIpOCHINE B
TOJIIIE CPEJIbl, BBIPE3AIOT CTEPUIILHBIM CKaJIbIIENIEM HJIM M3BIIEKAIOT METIeH

U TIEPEHOCAT B KUIKYIO CPENy.

2. BoijiesieHHe U3 OTHOM KJIETKH

2.1. KaneabHblii MeTO

Hcnone3ytor mpu paboTe ¢ KPYNHBIMH MHKPOOPTaHH3MaMH:
JPOAIKAMH, MHUKPOCKOITNYECKUMHU rpudamu, [IMAHOOAKTEPHSMH.
HakomurensHy!o KyJIbTypy Pa3BOIAT B CTEPHJIBHOM cpeae Tak, 4TOOBI B
HeOOJIBIION Karie ObUTM ONMHOYHBIE KJIETKH MUKpOOpraHu3moB. [laiee Ha
MIOBEPXHOCTh HECKOJIBKUX CTEPHIBHBIX ITOKPOBHBIX CTEKOJ HAHOCST IO
Kalule IPUTOTOBIEHHOTO pa3BeAeHUs. [OTOBAT mpemaparsl «BHCSYAST
Kamy. Kammm mpocMaTpuBaroT MOA MHKPOCKOIIOM M OTMEYAaloT Te, B
KOTOpBIX OOHapykeHa TONbKO OAHA KJIeTKa. lIpermapaT mHOMeEmaT B
TepMOCTaT BO BIaXHYI0 Kamepy (wamka [letpm ¢ yBIakHEHHOH
¢unbTpoBanbHOl Oymaroif). Uepes 24 49 oTMEYEeHHBIE KaIld BHOBB
MHUKpockonupyoT. Tam, rne HaOmomaercs o0pa3oBaHHE MHUKPOKOJIOHWH,
OCTOPOJKHO CHHUMAIOT C IIOKPOBHOTO CTEKJIa KyCOYKaMH (DHIIBTPOBAIBLHOM

OyMaru M epeHocsT B MIPOOHPKH C IUTATEILHON Cpeoit.
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2.2. C noMoImb10 MUKPOMAHHUITYJISITOPA
MUKpOMaHUIYJIATOP — TPHOOP, MO3BOJSIOINA C MOMOIIBIO
CHeUUaJbHOW MUKPOIMIETKH W3BJIEKAaTh M3 CYCIIEH3MHM OJHY KIETKY

(puc.20). DTy omeparyo KOHTPOIUPYIOT MO MHKPOCKOIIOM.

Pucyrok 20. Mukpomanumynsatopaas cucrema IntegraTi,

paspaborannast pupmoii Researchinstruments

YuCcToTy BBIIEIEHHON KYIBTYPHI IPOBEPSIOT HECKOIBKIMH CIIOCOOaMU:

- BU3YaJIbHO (IIPOCMAaTPHUBAIOT POCT MUKPOOPTaHU3MOB TI0 IUTPUXY
Ha TIOBEPXHOCTH CKOILIEHHON arapu3oBaHHOM cpelpl — €ClIM POCT He
OJHOPOJICH, KyIbTypa 3arpsi3HEHa);

- MHUKPOCKONTMYECKHMM  KOHTpoieM  (TOTOBSAT  Ipemapar
(MKCHPOBaHHBIX OKpAalIEHHBIX KJIETOK M IPOCMATPHBAIOT €ro ¢
MMMEpPCHOHHOHN CHCTEMOH);

- BBICEBOM Ha psAA OHTaTenbHBIX cpex  (cycmo, MIIB,

KapToQenbHbIH arap H Jp.).

3aganusn:
1. W3yuuth MeTOABI BBIIACTICHUS YHCTOU KYIBTYPHI.

2. Beigenenue ynctoil KyneTypsl MeTonom Koxa
79



- Pasnute B 4 crepuiibHbIe yamky [leTpu muraTeabHYIO Cpeay.

- Baectu B 1 uwamky 50MKI CycHeH3MM HAaKONMTENBHOM KyJIbTYpHI H
CTEpWIBHBIM CTEKISHHBIM INNATEJIeM pPacTepeTb KyJIbTypy IO
TIOBEPXHOCTH YaIIKH.

- He crepunusys mmarens, NpPOBECTH UM IOCIEIOBATENbHO IIO
MOBEPXHOCTH 2, 3 1 4 yaex.

3. BblaeneHue 4uCTOH KyJIbTYpbl METOZOM HCTOHYAIOLIETO ITPHXA
- [ToAroTOBUTE YalIKK ¢ TBEPAOH MUTATEIBHON CpeoHt.

-  MukpoOHoIornueckoi Tmemieil B3SATh HEOONBIIOE KOJHYECTBO
KYJIbTYPbI U 11O TIOBEPXHOCTH YAIIKU CO Cpe}IOﬁ IMMPOBECTU IITPUXHU, KaK
MOKa3aHo Ha pucyHkel 7.

4. Yamku NocTaBUTh B TEPMOCTAT Uil HHKYOAlMu TpH Temrepatype 28
°C Ha 24 — 48 Jacos.

5. Uepes 24 — 48 wuacoB Ky/JIbTUBHPOBAHMS 3aIllUCATh IOJTY4CHHBIC
pE3yNbTATHI MO IBYM METOJAM.

6. Cnenarb BBIBOI.

KoHTpobHBIE BONPOCHI

1. Uto Ha3BIBAIOT YUCTOM KYJIBTYPOi?

2. Kakue stamsl BKIIIOYaeT BBIIETICHHE YHCTOU KYJIBTYPBI?

3. Kakyro KynbTypy Ha3bIBalOT HAKOIHUTEIBHO#?

4. Kakme MeTombl BBIACICHHS YHCTOW KYABTYPHI M3 OTACIBbHON KOJIOHWUHU

n3BeCTHBI? B 4eMm oHM 3akirouarorcs?

5. Kakue MeTomsl BBIENEHUS YUCTOH KYyJIBTYPHI W3 OTHENBHOW KICTKH

N3BECTHBI?

6. Kak nmpoBepUTh YUCTOTY BBIACICHHOMN KYIbTYpPBI?
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JlabopaTopHnasi pagora Ne 12
®a3bl pocTa MUKPOOH0JIOTHYECKHUX KYJIBTYP H

pacyeT KHHETHYECKHX MAPAMETPOB POCTa

Lenp padoThI: 3HAKOMCTBO C NUKIOM pPa3BUTHSI MHKPOOHBIX
KYJIBTYp ¥ crierudukoii a3 nepuoIuuecKoi KyJIbTypbl, 00yUeHHE TEXHUKE
KYJIbTUBHPOBAHUS MUKPOOPTaHHU3MOB B PEKUME MTEPUOIMUSCKOro Tporiecca
U pacyeT OCHOBHBIX KMHETHUECKUX MapaMeTPOB POCTA.

Marepuansl ¥ 000OpyIoBaHHWe: KyIbTYpbl MHKPOOPTaHH3MOB,
HEOOXOMUMbIE KOMITOHEHTBI JJISl TPHUTCOTOBJICHUS IHTATENbHBIX CPE/,
NUIETKH, TPOOUPKH, KOJIOBI JIJIsl BBIpAIMBaHus OakTepuid, yanku [lerpu;

TepMOCTaTHpyeMasl KadyaJika, TepMOCTar.

OcHOBHBbIE TOJIO0KEHHUS

B 3aBucummocTd OT crmocoba IMOAaYd MHMTATEIBHBIX BEIIECTB M
orOopa TMOJy4aeMbIX TMPOAYKTOB BBIIENSIOT JBa OCHOBHBIX CIIOCO0A
KYJbTUBUPOBAHUS: MIEPHOINUECKOE U HETIPEPHIBHOE.

1. lepuonuyeckoe KyJbTUBUPOBAHUE.

[lepromuaeckuM  (CTaIMOHAPHBIM) HA3BIBAIOT TaKOW METOJ
KyJIbTUBUPOBAHUs, KOrJa KIETKH  MHKPOOPIaHU3MOB  BHOCAT B
MUTATEIbHYIO CPEIy U Jlaee KOMIIOHEHTHI CPE/ibl HE MOCTYIAIOT B COCYA U
HE YIAJSIOTCS U3 HETO.

Iepuoanyeckoe KyIbTUBUPOBAHUE MHUKPOOPTAHU3MOB MPE/CTABISET C
TOYKH 3PEHUSI TEXHHKU HauOolee MpOCTOW METoJ KyibTuBHpoBaHus. I[lox
KYJABTUBHPOBAHHEM MHKPOOPTAHM3MOB TIOHUMAIOT WX BBIpAllMBAaHUE B

HanOoIee GJIaronpusTHEIX (ONTUMATBHBIX) YCITOBHSIX.
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[pu mepronmygeckoM crocode KyJIBTUBUPOBAHMS TUTATENbHAS Cpera
3aceBaeTcs WCXOMHOW KyJbTYpOH NpOIMyIEHTa - HHOKYISTOM (OT JaT.
inoculatio — npuBuBKa). IHOKYJIAT MHAYE HA3BIBAIOT OCEBHBIM MATEPHAIIOM, &
MHOKYJIALMIO  HasblBalOT MoceBoM. Jlamee B 3TOM ke  e€MKOCTH
MHKPOOPTaHU3MBI NIPH OTPEJIEICHHBIX YCIOBHUSX MPOXOJLIT Yepe3 BCE CTaIun
pocta ¥ pasBuTHs nonyisiuu. [Ipn TakoM criocobe KynbTHBHPOBaHUS (€ro
MOXKHO Ha3BaTh «3aKPBITOI» CUCTEMOM, KOr/a XOTsl Obl OJJUH U3 KOMIIOHEHTOB
HE MOXET IOCTynaTh B Hee WM BBIBOAUTBCS M3 Hee) CKOPOCTh POCTa
Ouomacchl Bcerja JO/DKHA CTPEMHTHCS K HYIMIO JIMOO M3-3a HENOCTaTKa
NUTATENIbHBIX BELIECTB, JIMOO M3-3a HAKOIUICHHS B CpEle TOKCHYECKHX
MeTabouToB. [1oCKONBKY TIpH TEPHOIMYECKOM CIOC00€ KyJIbTHBHPOBAHMUS
MHKpPOOPTaHHW3Ma BCET/Ia IMEET MECTO HEKOTOpasi HEYCTOWYMBOCTh B CUCTEME.

B npocToil roMOreHHON NEpUOAMYECKON KYJIbTYype BCE €€ YacTH
HAaxXomATCcs B OOWHAKOBBIX ycnoBusaX. /[lma  deHoMeHomormyeckoro
OIIMCaHUS POCTa MHKPOOPIaHM3MOB B HEPHOJUYECKOM DPEXHUME OOBIYHO
UCTIONB3YIOT KpUBYIO0 pocta (puc. 21). OHa uMeer S-00pa3HbIi XapakTtep.
Pa3nmuunble (as3bl pocTa TakoH KyIbTYphl OTpakKalOT HW3MEHEHHS B
Ouomacce u B OKpyxaromieit cpeze. [IpomomKuTenb-HOCTh KaKI0ro neproia
3aBHCHT OT BHJIAa KYJIbTYpbI, KOJMUYECTBA U KauecTBa IIOCEBHOTO MaTepHaa,
COCTaBa IUTATEIBHON CPEAbI U YCIOBUH KyJIbTHBUPOBAHHA.

[lepmopndeckast KynbTypa HA4YMHAETCS C Jae-ghasvl, KOTOpas
SIBIIIETCS COBEPIIEHHO HeoOs3aTenbHOU (a3oii pocta. Ee BOSHHKHOBEHHE
3aBHCHT OT HECOOJIONEHHS ONTHUMAIBHBIX YCIOBHH IJIT POCTA TIOCEBHOT'O
MaTtepuana. lIporcxomut mepenaj KOHIEHTPAaIWil 3JIEMEHTOB IHTaHMA,
0COOCHHO YTTIEPOAHOrO, OT CHIKEHHBIX — B BBIPOCIICH KyIbType, M3
KOTOpO# Oepercsi MOCEeBHOI MaTepuall, K BHICOKUM — B CBEXeH cpenme. B
9TOT TEpHOA KyJbTypa Kak Obl ajmanTupyercs (TIPUBBIKAECT) K HOBOHM Cpere

oOHTaHMS. I/ICTOIIIGHHLIC KIICTKU CTAaporo MnOCCBHOro mMarcpuajia AOJIKHbBI
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MepeTH W3 COCTOSHMS TOJNOJNAHWS WM OTPaBJCHUs B COCTOSHHE,
COOTBETCTBYIOIIEE CIIOCOOHOCTH K Pa3MHOXXEHHIO, KOTOPOE OIpEAEIsieTCst
HEOOXOANMBIM KOJWYECTBOM U COCTOSHHEM pPHOOCOM, CIIOCOOHOCTBIO M
YCIOBUSAMH K pEIUIMKAllM{, CHHTE3Y KIETOYHOW CTeHKH W T. IL
[pomomkuTenbHOCTE 3TOH (a3bl 3aBUCUT OT (DPH3UOIOTUUECKHX OCOOCHHOCTEH
MHKpOOpTaHU3Ma, COCTaBa MOCEBHOW U IPOW3BOJICTBEHHOW Cpell M YCJIOBHN
KYJIBTUBHPOBaHUS. UeM 5TH pa3niiyusi MEHbIIE U 4eM OOJIbIle MOCeBHast /1034,

TeM Kopoue | ¢aza pocra.

Pucynox21. ®a3el Ha KpUBOH pocTa MEPUOAUYECKON KymbTypsl: | — mar-
¢a3za; Il — daza yckopenus pocra; Il — daza sxcnonenmagbaoro pocra; 1V

— (¢aza zamemmenus pocra; V — craumonapsas ¢asa; VI — daza ormupanusi.

I ¢a3a HasbBaerca ¢pazoli yckopenus pocma, OHa XapaKTepH3yeTcs
HAayaJloM JeJeHUs KIETOK, YBEJIWYEHHEM OOIed Macchl MOMYJSUUd |
MOCTOSHHBIM ~ yBEJIMYEGHHE CKOPOCTH PpOCTa KYJIBTYPBL; OOBIMHO OHa
HeNpOJODKUTENbHA.

Hanee ciemyer skcnoneHyuanvHas ¢haza, B HAHOOJNbBLICH CTETICHH
XapaKTepu3ylolas ¢  BBIpaKaromas CIOCOOHOCTh  KYJBTYPHI K
pa3MHOXeHHUI0. B 3Toi (asze cBeneHsl K MUHUMYMY BCE JIMMUTHPYIOIINE U
MHTHOMpYIOMmKe BIUSHUSA. KOMITOHEHTHI MUTATEIBHOW Cpeibl MMEIOTCS B

I/I36BITK6, MIPOAYKTBI oOMeHa €€ HE HaKOIIMIHCK. Poct nacr ¢
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MaKCUMaJbHO BO3MOXKHON CKOPOCTBIO, TEHETUUECKHU 3aJI0KEHHOH B KIIETKE,
UHTEpBaJIbl MY HOABIEHUEM HPENBITYINEr0 U MOCIENYIOIEro TOKOIEeHUH
nocTosHHbL. Jlorapugm uucia KIeTOK JIMHEHHO 3aBUCUT OT BpeMeHH. Eciu ke
cpelia IO CBOEMY HadaJbHOMY COCTaBY HE ONTHMalbHa, TO POcT Oyner
OrpaHUYEH HEIOAXOAIIMM MUTaHUEM WM HEONTUMAaJIbHBIM 3HaueHueM pH
u T. 1. B 3ToM cioydae pocT MoeT ObITh omHcaH OoJjiee IMONOroi
SKCIIOHEHTOH My npsamoil. Jta ¢a3a B 1a00pPaTOPHBIX YCIOBHAX HE MOXKET
OBbITh JUINTENIBHOM, TaK KaK Ja)ke€ HEe O4YeHb IUIOTHAs IMOIYNAIMSA BCKOpE
HAYHET UCHBITHIBATH HEJIOCTATOK B KHCJIOPOAE WH3-3a €ro OBICTPOro
TOTJIOLIEHHS U CI1a00H pacTBOPUMOCTH.

Daza 3amednenus pocma MOXKET OBITh O4eHb PAa3HOOOPa3HOU M
camMoil cioxHOH. OHa MOXET MOJHOCTBIO OTCYTCTBOBaTb Ha IIPOCTBIX
CHHTETHYECKHX CpelaX, KOorja pocT cpa3y OCTaHAaBIMBAaeTCs M3-3a
OTCYTCTBUSI ONHOTO JJIEMEHTa INHUTaHUSA, B OCOOEHHOCTH — MCTOYHHKA
yraepoja M 9Hepru. PocT KIeTOK mpekpamaercs, W HacTymaer
crauyoHapHass ¢aza, B JaHHOM chydae — (asza romogaHus 10
UCIIONB30BAHHOMY DJIEMEHTY NHWTaHMA. BO3HMKaeT W IpOCTpaHCTBEHHAs
OrpaHMYEHHOCTb, KJIETKH MELIAoT JPYr APYTY, YMEHBIIAIOTCS HOBEPXHOCTH
UX KOHTAKTa CO CPEIOW, yXYyNIIAlOTCA ITOCTYIUICHHE MMUTATENbHBIX BEIIECTB
BHYTPh KJIETKH M BBIOPOC MPOMYKTOB MeTabomm3ma. Ha croxHBIX cpenax,
COIepIKAINX HECKOJIbKO HCTOYHHKOB YIJIepoNa, MOXET HPOUCXOIUTh
noovepenHas WX YTWIM3aUUs W TOCTEIeHHOE 3aMeluieHne pocta. [lpu
M30BITKE MHUTAHUS POCT 3aMEIUIAETCSl W3-32 HAKOIUICHHWS IIPOIYKTOB
Merabomu3ma. TOKCHYHBIE MPOIYKTHI METaboiIM3Ma y MHKPOOPTaHH3MOB
BeCbMa pa3HOOOpa3HBl. BO3MOXKHO OJHOBPEMEHHOE OTpABICHUE U
rogojaHue. B cooTBeTCTBMM € 3TUM U CTalMOHapHas (asza MOXKET

COACPKATh CaMbIC PA3HOKAYCCTBCHHBIC KJICTKU: KUBBIC, HO I'OJOJArOIINC,
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KWBbIe, HO MHI'MOMPOBAaHHBIE, OTMHUPAIONIHE 110 NPUYUHE TOJIOAAHUS WU
OTpAaBJICHUSL.

Cmayuonapnasn ¢asa He XapaKTepu3yeT KylbTypy, TaK KaK B 3TOT
TIEPHO/T COCTOSIHHE KJIETOK MOXKET OBITh CaMbIM pa3HOOOpa3HbIM. Macca u
KOJIMYECTBO BCEX JKUBBIX KIETOK BO BpeMsi TOH (ha3bl JIOCTHIAIOT CBOETO
Makcumyma. KonnuecTBo BHOBb 00pa30BaBIIMXCS KJIETOK CTAHOBUTCS HA 3TOM
JTane paBHBIM KOJIMYECTBY KJIETOK, OTMEPLINX U aBTOIM30BaBIIMXCs. B kakoii-
TO MOMEHT 3TO PaBHOBECHE HapyllaeTcs, U KOIMYECTBO OTMEPIIMX KIETOK
CTAaHOBHUTCS Ooubllle BHOBb OOpa3zoBaBumxcs, Hactymaer VI ¢aza — ¢asa
ommupanusi. Ha 23TOM cragum Macca JKUBBIX KIETOK 3HAUUTEIBHO
YMEHBINAETCs], TaK KaK 3aIracHbIe BEIIeCTBA KIETKHU UCUEPIIBIBAIOTCS.

Tonbko »dKcroHeHIManbHast ¢a3za O HEKOTOPOil CTeneHu
XapaKTepu3yeT CBONCTBA KYyIbTYpBI.

Takum 00pa3om, KIETKU MEPUOJUIECKON KYJIbTYPhI IPETEPIICBAIOT
3HAYUTEIbHBIE HM3MEHEHHS BCEX CBOMCTB IO BCEMY IEPHUOLY pOCTa,
00YCJIOBIICHHbIE HENPEPHIBHBIMA H3MEHEHMSIMH OKpYXKalollel cpena H
OBICTpOIi peakiiueil Ha HUX KIIeTOK. TeM He MeHee, epPUOMYECKUE METO/IbI
KYJIbTUBUPOBAHUS MUKPOOPTraHU3MOB HIMPOKO UCIIONB3YIOTCS B HACTOSIIIIEE
BpeMs B IIPOMBIIICHHONH OMOTEXHOJIOTUH M MCCIIE0BATENBCKON PaKTHKE.
TexHuka TEPHOIUYECKON KYIbTYphl ITO3BOJISIET IOIYYHTh WCXOIHBIC
JaHHBIE, 1 PacXOIHble KOA(POUINECHTHI, I KHHETHYECKHE XapaKTEPHCTUKH
KyJIbTYphl, HEOOXOAMMBIE JUIi Iepexofa K IPOTOYHBIM CHCTEMaM H
MacIITabHPOBAHUIO ITPOLIECCa.

2. HenpepbIBHOE KYJ1bTHBHPOBaHUE

Henpepuvignoe kynrbmuguposanue — 3T0 MPOLECC, MPOUCXOSIINHA B
TaK HAa3bIBAEMOM OTKPBITOM CHCTEME, BCE€ KOMIIOHEHTBI KOTOPOH MOTYT
MOCTYNaTh B CUCTEMY M NMOKHIaTh ee. HempepblBHOE KyJIBTUBHPOBAHUE

MHKpPOOPraHu3MoOB, KoOrja IMIpoucxoauT, C OZ[HOI71 CTOPOHBI, MPHUTOK
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MIUTATEIBHON Cpebl, C IPYroll — OTTOK OMOMAacchl M JAPYrHX MPOIYKTOB,
Yamie HWCIIONB3YETCSl IPH  MPOMBIIUIEHHOM IONYYEHUH  Pas3iIMYHbIX
MIPOAYKTOB MHUKpPOOHOTO CHHTe3a. KynbTHBHpOBaHHE MHKpPOOPTaHU3MOB B
MIPOU3BOJICTBEHHBIX IENSAX CBSI3aHO C OCOOEHHOCTSMH pocTa M (pyHKIMiA
MHUKPOOPTaHU3MOB. DTO MOTYT OBITH KYJBTYPBHI, KpaifHe pasiHdHbIe 10
¢dopme u cnoxkHoctu. [Ipocreiimeld (oOpMOH  KyIbTYphl  SIBISIETCS
TOMOT'€HHAs! CYCIIEH3UsI MUKPOOPTaHHU3MOB OJJHOTO BHJa B OINpEAEICHHOM
o0beMe BOJHOW Cpenbl, MOAJEpPKUBacMasi B TOCTOSHHBIX (PHU3NYECKHX
YCIIOBUAX )41 coaepkalias MHHHUMAJIBHOC YHUCJIO ONPpECACICHHBIX
KOMIIOHEHTOB: UCTOYHHUK YTiepoja, a3oTa, ¢ocdopa u APYrux AIEMEHTOB.
HpOHCCC HETIPEPBIBHOI'O KYJIbTUBUPOBAHUS OCYHICCTBIIACTCA B
CHeLUabHBIX anmnaparax — (hepmeHmepax.

Ckopoctb  paz0aBienus (kod(GHUUMEHT pa30aBieHUs WU
CKOpOCTb IpoTOKa) D paccunThIBaeTCsI O ypaBHEHUIO!

D=F/V, (1)

rme F — CKOpoCTh MOCTYIUIEHHs MUTATENBHOU cpemsl, /4, V —
o0beM (epmeHTepa.

Benuunna D cooTBeTcTBYeT 00BEMY Cpelbl, MpOLIEIei depe3
¢depmenTep 3a 1 4y, obOparnHas BenuuumHa 1/D TOKa3biBaeT Bpems
npeOBIBaHUS. MUKPOOPTaHU3MOB B (hepMeHTepe.

Kontpons u  ympaBieHWe — mpoueccaMd — HENPEphIBHOI'O
KyJIbTUBUPOBAHHUS OCYIIECTBISIETCS JABYMS ITyTSIMH: XEMOCTaTHBIM U

TypOHUIOCTATHBIM.

2.1. XemocTaTHOE KYJIHLTHBHPOBaHHE
Xemocmam npencraBiser codoil hepMeHTep, Kyaa ¢ MOCTOSIHHON
CKOPOCTBIO MOCTYNAeT MHUTATeNbHAs Cpela U M3 KOTOPOro C TaKoh ke

CKOPOCTBIO HNPOUCXOAUT OTTOK KYJIbTYPBI. OOBIYHO NIHUTaTEIbHAS cpena
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COJICP’)KUT B HM30BITKE BCE KOMIIOHEHTHI 33 HCKIIOYEHHEM KaKoro-anoo
OHOT0, HaIlpUMep, HWCTOYHHMKA a30Ta, yriepoaa, Qocdopa, MmarHws,
BUTAMUHOB H T. II., KOTOPBIH BBIIOJIHSET POJb (PaKTOPa, OrPAaHUIHUBAIOIIETO
POCT KJIETOK (JIMMUTUpYIOUHHA (pakTop). XeMocTaT IpH CKOPOCTH MPOTOKA
(cemoBaTeNnbHO, W CKOPOCTH POCTa) MEHBIIE Mmax (MAKCHMaTbHON
CKOPOCTH pOCTa) TPENCTaBIseT COOOH CaMOpEryIHPYIOUIYIOCS CHUCTEMY.
Ora cucrema CcIocoOHa B TEUYEHHE MPOJODKUTEIBHOIO BpPEMEHH
ABTOMATHUYECKHU TMOJJIEPKUBATH TIOCTOSIHHBIM YPOBEHb OMOMAcCChI, CKOPOCTh
pOCTa W KOHIIEHTPAIMIO KOMIIOHEHTa Cpelbl, JHUMHUTHPYIOIIEr0 pPOCT.
JluHamuueckoe paBHOBECUE yCTaHABIMBAETCs pu L = D.

XeMocTaTHOE KyJIbTUBHPOBaHHE JAeT BO3MOKHOCTH HaONIONATh
0COOEHHOCTH OOMEHa BEIECTB HM3Y4aeMbIX MHKPOOPIaHM3MOB TOJBKO B
3aBHCHMOCTH OT CKOPOCTH HX POCTa WM, HAIIPOTHUB, COXPAHSS TOCTOSTHHYIO
CKOpOCTh POCTa KJIETOK, M3MEHITh YCIOBHA cpeapl. Kpome Toro, stor
METOJ TMO3BOJISIET AONTO€ BpeMs MOIICPKHUBATh KICTKH B ONpPEeTICHHOM
(U3MOIOTMYECKOM COCTOSIHUU.

2.2. TypougocTaTHoe KyJIbTUBUPOBAHUE

I[lpu  TypOumocraTHOM  BbIpallMBaHUM B (epMeHTepe
MOACPKUBACTCA  MOCTOSHHBIA ~ YpOBEHb OHMOMAcCCHl, KOTOPBIA IO
ONTUYECKOM IUIOTHOCTH  KYIBTYpBl  PETHCTPUPYETCA  CIICIHATBEHBIM
npudopoM, cHabxkeHHbIM (oTodeMeHToM. Kak TOIbKO YpOBEHb OHOMACCHI
MMOJHAMAETCSI BBIIIE 3aJaHHOTO, CHUTHAT (POTORNIEMEHTa NPUBOIUT B
JIEMCTBHE HACOC, TIOJAIONINI MUTATENBHYIO cpeny. HeoOXonuMelil ypoBeHb
KUIKOCTA B almapaTe IOIACPKUBACTCS TPH TIOMOIIH  CIIEIHATEHOTO
CIIMBHOTO yCTpoiicTBa. Takum 00pa3oM, CKOPOCTh HAKOIDICHHS OMOMACCHI
YIpaBiIsieT  CKOPOCTBIO ~ NPUTOKA  MHUTATEeNbHOM  cpemsl.  Poct
MHUKPOOPTaHM3MOB B TypOHAOCTaTre OCYIIECTBIsIeTCss 0Oe3 BHEIIHEro

muMuTHpoBaHus. [Ipr 3TOM CKOPOCTh pocTa MPHOMMKACTCS K [max.
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3. OueHka nmapamMeTpoB PocTa MePHOANYECKON KYJIBTYPbI

Pe3ynpraThl KOJIMYECTBEHHOI'O H3YYEHHS pPOCTa MHUKPOOHBIX
MIONYJSANUA MOTYT OBITh THpencTaBieHbl Oojee WMHPOPMATHBHO M TOYHO,
€C/IU aHAIU3HUPYIOTCA Pa3iIMYHbIE MapaMeTphl pocTa: yeldbHas CKOPOCTb
pocra, BpeMmsi TeHepauuu (BpeMs YABOEHHMs OHOMAacChl), Jar-riepuof,
SKOHOMHUYECKUH KOd(PUIMEHT U T. 1.

1. Voervnasn cxopocmv pocma Kynbmypul PacCUUTHIBAETCS IO
JIAHHBIM KOHIIEHTpaIu OnoMacchl B (hazaX akKTHBHOI'O POCTa KYJBTYPHI 11O

dbopmyoe:
__ InX41-InXy

b=——"" @

T1—-To

rae Xo U X1 — 3Ha4YeHUs] OMoMacchl, COOTBETCTBYIOIINE BPEMEHU
pocra To u Ti.

bruomaccy MOXXHO W3MepsTh BECOBBIM MeTOAOM (I/J, Mr/i), MO
JIAHHBIM HEe(EeIOMETPUH ONTHYECKOH IUIOTHOCTH (A) CYCHEH3UHM KIETOK
MHKpPOOPTaHM3MOB, B eaumHumax  A.  Jlngd  XapaKTepUCTHKH
MHKPOOPTaHU3MOB YaCTO HUCTIONB3YIOT MAKCUMATLHYIO YOETbHYIO CKOPOCTb
pocma WUmax - YAETbHAs CKOPOCTh POCTa B HKCIIOHEHIMATIBHOH (da3e.

2. Bpems yoeoenus 6buomaccvl (épems cenepayuu). Kaxnas
OIMHOYHAS KIIETKa OaKTepHil P pa3MHOXKEHUH 00pa3yeT 2 HOBBIE KIIETKH,
B ONarompusTHBIX YCIOBHSAX CpEOsl OOWTAaHUS Takue KIETKH OyayT
Pa3sMHOXKaThCA B TEOMETPUYECKOH POrPECCHH, T. €. SKCIIOHEHIHAIBHO!

®)

In2 0.693
g=—Muing =——
u
rIe g — BpeMs TeHepanuH, L — yaeJIbHas CKOPOCTb POCTa.
3. Oxonomuueckuti xodpguyuenm (WIA BBIXOA OHOMAcCHl OT

HOTPG6J'IGHHOFO cy6CIpaTa) OIIPEACISICTCA U3 YPABHCHUSA

X
S-S,

Y =

X 100% 4)
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rae X — KOHIEHTpalusi OHOMacchl, S — HavYaibHas KOHICHTPaLUs
cyOctpata B cpeme, So — oOcTaTodHas KOHIEHTpaumust cyOcTpata B
KYJbTYPATbHOU KUKOCTH.

4. JlnumenvHocmo nae-nepuooa (L) onpeaensgercs rpadudecKu.

Ecnu Ha rpaduke 3aBuCHMMOCTH OHOMAacCHl OT BpeMEHH (CM. pHC.
22) npsMyro JIMHHIO DKCTPAIONUPOBATh JI0 YPOBHS HayallbHOW OMOMAacchl,
TO OTpPe30K, OTCEKaeMblii Mmpu dSTOM Ha ocu abcmucc, Oyner

COOTBETCTBOBATE L.

Jdozapugm Euomacest

3
<
8

o Bpems
Pucynok 22. ®a3bl pocta KyIbTYpbl MUKpOOPraHU3MoB. OmnpeneneHue
JUIUTENIBHOCTH JIar-IIepHoja.

4. OnmnpepejieHHe KHHETHYECKHX XapaKTepHUCTHMK PpocTa
KyJbTYP  MHKPOOPraHH3MOB  /UIsi  NPOrHO3a  HeNpepbIBHOrO
KYJIbTUBHPOBAHUSA

Ks, Mmax, ¥ Y SBISIOTCA BAXHEWIINMH TapaMeTpaMu,
XapaKkTEePU3YIOMUMH  POCT  MHKPOOPTaHM3MOB B  HENPEPBIBHOW U
NEPUOINUECKON KYIIBTYpE.

B mHactosmee BpemMs B IIPOMBIIUICHHOCTH JUIS IONYyYEHHS
MIPOAYKTOB MHKPOOHOTO CHHTE3a HCIIOIB3YeTCs METOJA HETPEphIBHOTO

KYJIbTUBUPOBAHUL. OCHOBHBIM YCII0BUEM CTaOMJIBHOTO  COCTOSIHHUS
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KyJIbTYpbl B HENPEPHIBHOM IIpOIlecce SIBISIETCS PaBEHCTBO YIENbHOM
CKOpOCTH pocTa (L) ¥ ckopocTH pa3bdasienus (D).

Ckopoctb pocta MHKPOOPTaHU3MOB onpeaessieTcs
(PU3HOIOTHYECKUMHU 0COOEHHOCTSIMU mTamMMa, YCIIOBHSIMA
KYJbTUBUPOBAHUS, MPUPOIOH YTHIN3UPYEMOTO YIIIEpOJHOTO cyOcTpara u
€ro KOHIIEHTpalued B cpene. BbICOkME WCXOAHBIE KOHIIEHTPALUH
HEKOTOPHIX ~ KOMIIOHEHTOB  CpeIbl ~ MOI'YT  HHIHOMpOBaTh  pOCT
MHUKpOOpraHu3mMoB.  Hambomee  BakHOW  XapaKTEepUCTUKOW  pocTa
MUKPOOPIraHU3MOB SBJIICTCA UX TCOPCTHUYCCKas MakKCHUMaJibHast YyACJIbHAsA
CKOpPOCTh pocTa (lmax). OHA pacCUUTHIBACTCS MPH BHIOOPE MEPCIICKTHBHBIX
KyIbTYp JUI1 TIONydeHus OHOMacchl WIM TNPOXYKTOB MeTabonu3ma
MHUKPOOPraHU3MOB B YCJIOBUAX HENPEPBIBHOI'O KYJIBTHBUPOBAHUA. Yem
BBILIE |llmax IIPU POCTE HAa KOHKPETHOM CyOCTpaTe, TeM YCTOH4HMBee M
NPOAYKTUBHEE OyIeT MATH MPOLECC MOIYYCHUSI HeoOXOOMMOro NPOAyKTa.
C mnpakTHUecKOW yIEeTbHOM CKOPOCTBIO pocTa (1) OHa CBsi3aHa

MaTEeMaTHYECKUM BBIpaKeHHEM MOHO U UMEET CIEAYIOMNI BU/I:
S
= — 5
U= Umax Kst+ S 5)

rae | — MpakTHYecKas yIenbHas CKOPOCTh pOCTa; S — KOHIEHTPALHS
mumutHpyroniero ¢akropa B cpene; Ks — KoHcTaHTa HachILCHUS
(koHCTaHTa Muxasnuca-MeHTeHa), paBHas KOHIIEHTPALIHI
JUMUTHPYIOMIETO (haKTopa, MPH KOTOPOM [max =1/2, Bemmunna Ks o6paTHO
MIPONOPLIHOHATIBHA cpoOdcm8y opeanuzma K cyocmpamy. Ilo cBoeit hopme
ypaBHeHHE MOHO COOTBETCTBYET 3aBHCHMOCTH CKOPOCTH (hepMEHTATHBHOM
peakMy OT KOHIEHTpPAaLMU CcyOcTpata NP XUMHYECKHX PEaKLHsX
(ypaBHenne Muxasnuca-MeHTeHa).

Benmunay Ks MOXHO ONpenenuTb B ONBITaX, TAE CyCIEH3UeH

KIJIICTOK  34aCCeBarOT CpeAabl C  pas3jJuvYHbIMH, HO OYCHb HU3KUMU
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KOHLIEHTpalusaMu cyocrpara S. Uepes KopoTkue uHTepBaiisl Bpemend (1, 2,
3 4 u janee) U3MEPSIOT BEJIMYMHY OMOMAacChl M BBIYMCISIIOT 3HAYCHHUE .
Hanee cTposT rpaduk 3aBUCUMOCTH | OT KOHIEHTpaluu cyocTpara S (puc.
23). TIpoBomAT JHMHUIO, TMApALICIBFHYI0 OCH aOCIHCC, Ha YPOBHE CaMOro
BBICOKOT'O 3HAUEHUS |L JI0 TIepecedeHus ¢ 0chlo opauHat. KonmnuecrBeHHOE
3HaueHne Ks paccuuthiBaeTcs rpadMyecKd  OKCTPANoIMpPOBaHHEM

BEJIMYUHBI Y2 [imax HA OCh a0OCIHCC (KOHIIGHTpAIUs CyOcTpara).

W

U6

T

~f
U
T

04}

02

_t
20 40 60 80 100
Ks S, M2/A

f!

Pucynok23. 3aBHCHMOCTh YHENBHOH CKOPOCTH POCTa KYIBTYpHI
(W) ot xoHIEHTpaIwH cydcTparta (S) B COOTBETCTBUU C YpaBHEHHEM MOHO.

Ks =10 mr/n, mpu S=K, a p=0,5 pmax

[Ipeobpasys ypaBHeHHE (5), MOIydaeM:
1 Ks 1
-—=—++ 6
, ©)

Slmax HUmax
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T.€., IIocTpouB rpaduk 3aBucumoctu 1/p ot 1/S, momyunm mpsamyro
JIMHHIO, KOTOpasi mepecekaeT ock abcrmce B Touke — 1/Ks, a och opauHar -
B Touke 1/pmax (puc. 23). JlunelHOCTh rpaduka B ciydae, KOrja 1o Ocu
OpJIMHAT OTKIIAJIBIBAIOT O0OpaTHBIC BETHYHMHBI, CIYKHT YIOOHBIM METOIOM

US| TIPOBEPKH TMITEPOOSINIECKON 3aBHCHMOCTH.

| 1 ! 1
~01 0 af 02 o5 G4

1/s, A/m3

~Y/Ks

Pucynok 24. Jlannbie pucynka 23 B 00paTHBIX KOOPMHATAX

5.  TI'padoananuruyeckuii  MeTod  pacuera  yCJOBHi
HellpepbIBHOT0 KyJIbTHBHPOBAHMS

[IpyHIMT ~ MeToma COCTOMT B CONOCTAaBICHHHM TIpaHKOB
3aBHCHMOCTH HAKOIIEHUS] OMOMAacChl OT BPEMEHH KYJIbTHBHPOBAHUS (CM.
puc. 21) ¢ KpUBO# MPOAYKTUBHOCTH 110 BBIXOAY Gromaccsr dx/dt. Jlist aToro
B MpaBOH TONOBHHE rpadrka 3aBUCHMOCTH 00pa3oBaHUS OHOMAcCH OT
BpEMEHH KYJIbTHBHUPOBAaHUS (KpuBasi X) HAHOCST KPHBYIO 3aBHCHMOCTH

NPOAYKTUBHOCTU KYJIBTYPBI 1O BBIXOAY OHOMAacChI OT €€ KOHOCHTpAlKWu, T.
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e. dX/dt or X B Tex ke eauHMIaX ontudeckoi mioTHoctH (ex. OII) (kpuBas

% (x)) (puc. 25).

Benmmuuna dX/dt paccuuteiBaeTcs MO TaHHBIM KPHBOK pocTa.

Tlpumep: Xo =3 en. OIl; X1= 1,5 en. OI1, t = 4,5 u t1 = 3,5 u Torna
dX/dt=1,5 en. OIl/u.

X, ea.onT. UL X, €I.0mT. L.

—=  e/l. OOT. IUL./4
dt /

Pucynok 25. KpuBas pocta KynsTypsl (X) U KpuBas

dx
TPOLYKTMBHOCTH IO BLIXOAY GrOMaccer_ ().

Ha xpuBO#i 3aBHCHMOCTH TPOXYKTUBHOCTH KYyJIBTYPHl HAXOIUM
TOYKY, COOTBETCTBYIOUIYI0 MAaKCHMalbHOMY 3HaueHmto dX/dt. Ilpm
TiepecevyeHny MepHeHNKYIIIpa ¢ OChI0 aOCIMCC HAXOIUM TOYKY, KOTOpas

COOTBETCTBYET COCTOAHNIO TUHAMWYCCKOI'O PaBHOBECHA TP HETIPECPHIBHOM
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KynsTuBUpoBanun dX/dt (manpumep, 1,5 en. OIl/4). IIpoBens mapamiens
10 HAWJEHHOW TOYKE 1O TMEPECeUEHUsi C OChbI0 OpJIMHAT, HAXOIUM
MOKa3aTedb ONTHYECKOM IUTOTHOCTH, COOTBETCTBYIOUIUM OIpeaereHHON
KoHIIeHTparuu ouomaccsl X (Hampumep, 3 ex. OII). [Ipomnue 3Ty mpsMyro
JI0 TIepeceucHusl ¢ KpUBOM pocTa, HaxoauM a3y pocta, B KOTOpOil Oymet
MOJICPIKUBATECS KYAbTypa. OMyCTHUB MEPIEHAMKYISIP HAa OCh aOCIHCC CO
IIKAJIOW BPEMEHU KYyJbTHBHPOBAHUS, HAXOIMM BpeMsl, HEOOXOIUMOE IS
BBIXOJIa KYJIBTYphl B HYKHYI (a3sy pocTa M Hayaja MPOTOYHOTO
KyJbTUBUPOBaHUSA. B cTalMoOHapHBIX YCIOBHAX CKOpOCTh mpoToka (D)
paBHa ynenbHoM ckopocTH pocta (1). Mx paccuntbiBaem 1o Gpopmyse:
1dX 1,5en.0Il/4 0.5 -1
“Xdt 3egom 7

Takum 00pa3oMm, HAXOJHMM, YTO €CJIU MPH ONTHYECKOW IIOTHOCTH

D=u

KYJbTYpBI, paBHOH 3 B (hepMeHTepe BKIIOYHUTH MPOTOK CO CKOpocThio 0,5
! TO TpOM3BOAMTENBHOCTH MpOLECCA TOMY4EHHs OMOMAacchl OymeT
MakcuMmaibHa. KynpTuBHpOBaHME OyIET OCYLIECTBIATHCS B PEXHUME

TypOumocrara.

3ananus
3aoanue 1. Ilonyuenue  Kpugoui  pocma  Kyabmypbl
MUKPOOP2AHUIMOB
1. BeiOpath BapuaHT KyJIbTHBHPOBAHUS
[IpumepHble BapWaHTBl KYJIBTHBHUPOBAHUS MHKPOOPTaHN3MOB
MIPEJCTaBIICHEI B TAOIHUIIE 4.

Tabnuma 4. BapuaHTsl KyTbTHBHPOBAHUSI MUKPOOPTaHU3MOB

Ne | Mukpoopraamsm | Cpena | CyOctpar | Temmeparypa, | Pexum

°C aspanmm,
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00/MuH

1 | E.coli K12 LB - 28 180
2 | EcoliK12 LB - 37 180
3 | Pseudomonas LB - 28 180
putida NF142
4 | Arthrobacter LB - 28 180
sp.BS2
5 | Gluconobacter Cpena | copbur 28 180
oxidans G
6 Pichia sp. 2518 Cpena | I'mokoza | 28 180
Y (10 /)
7 Pichia sp. 2518 Cpena | I'munepun | 28 180
Y (10 r/m)

Cpenpl U1 KyJIbTUBUPOBAHUS

LB (Jlypusi — Beprpanu): TpunToH - 10r/11, APOXIKEBOIl IKCTPAKT
- 5 t/m, NaCl - 10 r/n. JTosectu pH 10 7,5.
Cpez[a Y: (NH4)2SO4 - 2,5 F/H, MgSO4 - 0,2 F/H, KzHPO4X 3 Hzo -

0,7 r/n, NaH;POsx 3 H.O - 3 r/n, mpoxokeBoit skcrpakt - 0,5 r/n, DL-

nevitua - 0,17 ©/n, mnmumnepun — 8,3 wmu/n (wim nmokoza 10 T,

mukpoasementsl (DJTA-10r/m1, ZnSOsx 7TH,0 - 4.4 r/n, MnCl; x 4H,0 -

1,01 F/JI, COC|2 X 6H20 - 0,32 F/H, CUSO4 X 5H20 - 0,315F/H, (NH4)5MO7024

x 4H,0 - 0,22r, CaCl; x 2H20 - 1,47 1/n, FeSO4 x 7TH20 - 1 /1) - 1 ML

Cpena G: D-copour - 200 r/m; JIpoxokeBoit skctpakt - 20 r/im;
Juctunmuposadaas Boja - 100 mu; pH cpensrt - 5,2-5,5

J1sl IpUroTOBJIeHUsI ArapU30BAHHBIX cpell K KMIKHM cpeaaM

nob6aBuTh arapa u3 pacdera 16-20 r/a
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2. llpuroToBUTH NHTATENbHYIO Cpeny Uil BBIpAIIMBaHUA
OaKTepHii:

- IPUTOTOBHUTH CPEABI COTJIACHO MPOIUCH;

— cpeny pa3iuTh B 3 epMeHTAIMOHHBIE KOIOBI 110 100 MiT;

— KONOBI TUIOTHO 3aKPHITh BAaTHO-MApJIEBBIMH TPOOKaMH |
CTepUIN30BaTh aBToKIaBupoBaHueM 30 MuH npu 121°C;

— Tocje aBTOKIABUPOBAaHUsSI KOJOBI TMoOANKMCAaTh (OTMETUTH
MHUKpPOOPTaHU3M, KOTOpHIH Oyznere 3aceBaTh, HaTy, (paMWIMIO MU HOMEp
KOJIOBI);

3. 3aceB UHOKYJIATA:

- 3aceqTb OqHY KOJIOY Ul MHOKYJISATa KYIbTYPOl U HHKyOMPOBAaTh
(KyIbTUBUPOBATH) B TEUEHHE CYTOK NPH 3aJaHHBIX YCIOBHSIX;

- Ha cnenyromuii geHp 3acedaTs OOHYy M3 Koio, n1obGaBuB 5-10 mu
HHOKYJIATA (MHOKYJIAT XPaHUTh B XOJNOIMIBHHUKE JI0 3ac€Ba BTOPOH KOMObI);

— HM3MepuTh UCXOAHYIO ONTHUYECKYIO IUIOTHOCTh KYJIBTYPBI, AT
4yero oroOpath 2,5 MI KyJAbTYpbl B OTHEIBbHYIO NMPOOHPKY M H3MEPHUTh
ONTHYECKYIO IUIOTHOCTh Ha CHEKTPO(OTOMETPE OTHOCHTEIHHO BOXBI IPH
nIrHe BOJHBI 590 HM;

- Bropyro xonby 3acests uepe3 8 yacos, 1o6aBuB 5-10 Mt TOrO XK€
WHOKYIISATA, KOTOPBI T00ABISUTH B IIEPBYIO KOJIOY;

4. KonOpl yCTaHOBUTH Ha KadaJKy C 33aJaHHBIMH IapaMeTpamu
TEMIIEpaTyphl U adpaliyy.

5. Iepuogmuecku (depe3 1-2 waca) mpou3BOAUTH OTOOpP MPOO AIIs
N3MEPEHNS ONTHYECKOI INIOTHOCTH KYABTYPHI.

6. Jlanusle 3aHeCTH B Ta0I. 5.

Tabmuma 5. INokazaTenn pocta KyJIbTYpHl B XO/I€ MIEPHOANIECKOTO

KYJIbTUBUPOBAHUS
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Hata | Bpemsa | Bpems ot | Onruueckas | Bpemst or | Onrudeckas
Havaia IUIOTHOCTB HaJaJia IUIOTHOCTh
3aceBa Aj, el. | 3aceBa Ao, el
(xonba 1), | (konbal) (xonba 2), | (konba2)

q q

7. Tlo pesynbraTaM OJKCIIEpUMEHTa IIOCTPOMTH KPHBBIE pOCTa
KyJAbTyp OakTepuii (onTHYecKas INIOTHOCTh OT BPEMEHU KYJIbTHBHPOBAHUS
U In omThueckoi IMJIOTHOCTH OT BpPEMEHH), OOBEAWHHMB 3HAYCHHE
TIOJTYYeHHBIE JJIsl TIEPBOM U JJIsl BTOPOM KOJIOBI (Bpems OepyT u3 tadnuip! 1
- BpeMsi OT Havasa 3acesa 1o kosbe 1 u 2).

8. Paccuumrarh mapaMeTpsl pocTa JAaHHOW NEPHOIUYECKOMN
KYJIBbTYPBI:

a) JUTUTEeNbHOCTE (a3 (1o rpaduky);

0) MaKCHMaJbHYIO YAETHHYIO CKOPOCTh POCTa;

B) BpeMsl F'eHepaliyl B SKCIOHSHIIMAIBHOH (ha3e pocTa,

9. Cnenathb BBIBOJ 110 paboTe.

3aoanue 2. Onpedenenue KOE
- npuUzOMoGIEeHUe MaAmepuana
1. IlpuroroButp 200 M1 arapu3OBaHHOW NHTATENBHOW CpEeABl s
BEIpAIMBAHUS OAKTEPHil.
2. [IpuroroBuTh (Pu3. pacTBOp U pa3iuTh N0 14 mpobupkam 1o 4,5 mir.
3. YmakoBats 6 wamrek Ilerpu.
4. Arapu3oBaHHYIO cpeny, NpoOHpKH ¢ (u3. pacTBopoM u damku [letpu

CTepuIN30BaTh aBTOKIaBUpoBanueM 30 muH mpu 121°C;
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-omoop npod u evices
1. ITocne 3aceBa konb oTodparts 0,5 Mir 1 106aBUTH B OJTHY M3 IPOOUPOK C
4,5 mut ¢u3. pacTBopa;
2. [IpuroroBuThH 7 NECATUKPATHBIX Pa3BEACHUN KYJIbTYpHI;
3. 3amuts yaniku [letpu araprzoBaHHOM cpeaoi U noAcymuTh nog Y d;
4. Cnenats BbIceB 1o 0,1 MJI U3 COOTBETCTBYIOIUX Pa3BEACHUI;
5. Yamku Iletpu moMeCTHTh B TEPMOCTAT KPBIIIKAMK BHH3 JIISI HHKYOAIIUH
npu Temiepatype 28°C Ha 24 — 48 yacos;
6. Tlocne 3aBepuieHUst CHATUSL KpuUBOW pocta oToOpath 0,5 M
KYJIbTYypaJIbHOW )KUAKOCTH, NOOABUTH B OAHY W3 MpoOUpOK ¢ 4,5 mia ¢us.
pacTBoOpa U MOBTOPUTH 1. 2-5.
7. Yepes 1-2 nHs moacuyuTaTh YUCIO BBRIPOCHIMX Ha yamrkax [lerpu xomonuit
U paccuutath conepxanue mukpoopranuzmoB (KOE/Mi) B kynbType Ha
MOMEHT 0TOOopa Mpoo:
ax10™
|4
rae M — KonuuecTBO KIEeTOK B 1 MiT;
a — YHCIIO KOJIOHWH, BBIPOCIIHMX IIOCIE MOCEBAa M3 JaHHOTO
pasBeneHus;
V — 00bpeM CyCTIeH3HH, B3ATHIN IS TIOCEBA, MIT;
N — ko3P puIeHT pa3BeICHIS.
8. Cnenatp BbIBOJ 1O paboTe.
3aoanue 3. Ilocmpoenue Kpugoii pocma u pacuem napamempos
pocma no uzeecmHvIM OGHHBIM
1. TloctponTh KpUBYIO pOCTa KYJBTYpbl IO TIOKa3aTessiM

ONTHYECKOI II0THOCTH (Tabu. 5).
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2. PaccunraTh mnapamMeTrpsl poCTa JAaHHOH MNEPUOJUYECKON
KYJIBTYPHI:

a) JUTUTENILHOCTS JIar-¢assl (1o rpadukxy);

0) MaKCUMaJIbHYIO yIEIbHYIO CKOPOCTh POCTa;

B) BpeMs 'eHepalnuy B SKCIIOHEHITNAJIBHON (ha3e pocra,

3. HUcnonn3ys npanHble Tabn. 6, paccuMTaTh HSKOHOMHYECKUN
ko3 dunmeHT (BbIXon OHOMAcChl OT TOTPEOJICHHOro CcyOcTpaTa) yis
JAHHOH KYJIBTYPBL.

3aoanue 4. Pacuem napamempos 011  HENnPEPbLIGHOZO
KYJ1bIusupo6anus

1. IMoctpouts rpadyk 3aBUCUMOCTH YAEITBHOW CKOPOCTH POCTa OT
KOHIIEHTpAIMU CyOcTpara IJIs JaHHOM KyJIbTYphl HAa OCHOBAaHHMH IAaHHBIX
Tabm. 7.

2. PaccuutaTth 3HaUCHUE TEOPETHUECKOH [imax IO opmyae (5) mpu
MaKCHMaJIbHOM 3HadeHun S (Tabi. 7).

3. Tlo paHHBIM Tpaduka TOCTPOSHHBIM B  OOpaTHBIX
koopaunaTax(1/p ot 1/S) onpenenuts:

a) 3HaYeHHe KOHCTaHThl Muxasiuca-Menrena (Ks);

B) 3HAUCHHUE NMPAKTHIECKON MaKCHMaJTbHOM CKOPOCTH pocTa ([max).

4. I'padoaHaTUTHIECKHM METOJIOM PACCUUTATH CKOPOCTH MPOTOKA
JUIT MAaKCUMAaJIbHOW TMPOAYKTHBHOCTH KYJIBTYPBI O BBIXOLY OHOMAacchl B
emuaumax OIl (B pexxume TypOumocrara), BpeMs KyIbTHBHPOBAaHHSA B
CTalMOHAPHBIX YCIOBUAX M MOAKIIOUEHHS MTOJaul MUTATENBLHON cpenpl (110
BapHaHTaM 1-ro 3Tama).

KoHTpoJsibHbIE BONIPOCHI
1. Kakme 1Ba OCHOBHBIX CIOCO0a KyITbTHBHPOBAHHS BBLICIAIOT B
3aBHCHMOCTH OT CIIOCO0a IMOJIauM THTATENbHBIX BEIIECTB M OTOOpa

TIOTY9aeMbIX TPOAYKTOB?
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10.

11.

12.
13.

Uro Ha3pIBAlOT  IEPUOAMYECKHM  KyinbTHBHpoBaHHMeM?  Uem
XapakTepu3yeTcs JaHHBIN CII0co0 KYJIbTHBHPOBAHUS ?

Yt0 Ha3bIBAIOT UHOKYIISITOM?

UeM onuchIBa€TCS pOCT MUKPOOPTaHU3MOB B EPHOJUUECKOM PEXKHUME
KYJIBTUBUPOBAHUS?

Kakue ¢asbl pocta BELAEISIOT NIPH NEPUOANIECKOM KYJIHTUBUPOBAHUN
MUKpOOpraHu3MoB? JlaliTe XxapakTepUCTUKY KaXKI0H (a3e pocTa.

Uro Ha3bIBAIOT HETIPEPHIBHBIM KYJIETHBUPOBaHUEM?

Kak Ha3pIBaloT anmapar Uil HEOPEPBIBHOTO  KYJIBTHBHUPOBAHUA
MUKPOOPTraHU3MOB?

Yro xapakTepusyeT CKOpOCTh pasbaBieHus? Kak paccuurath
CKOpOCTh pa30aBicHus?

Kakne crocoOsl HENpepbIBHOIO KyJIbTUBHPOBAHMS BBIACISAIOT B
3aBHCHMOCTH OT KOHTPOJS W yIpaBieHus npoueccamu? Jlaiite
XapaKTEPUCTUKY ITUM criocodam?

Kakne oOCHOBHbIE mNapaMeTpsl pocTa MEPUOIUUYECKOH KyIbTyphl
aHanu3upyrot? Kak paccunraTs 3TH mapaMmeTpsr?

Kakne mapamerpel pocTa SBJISIOTCA BaKHBIMH IIPH HENPEPHIBHOM
KYJIbTUBUPOBAHUHA MUKPOOPTAHU3MOB?

Uro xapakrepusyer BennunHa Ks? Kak ee onpenemnsrot?

B uem 3axmiogaercs rpadoaHAMTHYECKUA METOH pacdeTa YCIOBUH

HETIPEPHIBHOTO KYJIbTUBUPOBAHHA?
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Tabmuma 5. 3aBucumocts Omomaccsl (X), eauHunbl ontudeckod 1miotHoctd (OII) ot Bpemenn
kynsTuBupoBanus (T) Ha yrneponHoM cyOcTparte
Bpewms kysbTHBUpOBaHUS, U
Ne
KysbTypa CyGcrpat 0 ’ 2 | 4 | 6 ‘ 10 20 ‘ 30 ‘ 40 ‘ 50 ‘ 60 ‘ 70 ‘ 80
[Toka3zaHus ONTUYECKOM MIIOTHOCTH
1 | candida utilis TJII0K032 0,1 | 0,105 0,11 0,12 0,15 0,33 0,5 06 | 062 | 063 | 064 | 064
2| Rhococcus Sp. (enom 0,07 | 0,072 | 0,075 | 0,079 0,09 0,13 0,18 0,25 03] 033 ] 034 ] 035
3 | Ppseudomonas sp. METaHOJ 0,085 | 0,087 0,09 | 0,096 0,12 0,19 0,27 03411039 | 042 | 043 | 044
4 Saccharomyces sp. caxaposa 0,1 | 0,102 | 0,105 | 0,109 0,12 0,17 0,23 0,31 | 0,38 | 044 | 0,47 | 0,48
5 | Methylococeus sp. npormonat | 0,051 | 0,052 | 0,053 | 0,055 0,06 0,08 0,12 0,2 03] 038 ] 044 | 044
6 Cryptococcus sp. MaHHHT 0,05 | 0,053 | 0,058 | 0,066 | 0,087 0,15 022 | 0,285 ] 0,34 | 0,36 | 0,36 | 0,36
7 Rhodopseudomonas
capsulata anerat 0,05 | 0,053 | 0,064 | 0,078 | 0,112 0,2 0,31 0,43 | 0,49 0,5 0,5 0,5
8 | Bacillus turing JII0K032 0,05 0,05 0,06 0,1 0,2 0,5 0,73 081 ] 086 | 088 | 0,88 | 0,88
9 | candida scotti MajbTO3a 0,07 0,07 0,08 0,1 0,15 0,29 0,5 0,75 | 0,88 0,9 0,9 0,9
10 KaIpuiaoBa
Mycobacterium sp. s KHCJIOTA 0,06 | 0,061 | 0,065 | 0,072 | 0,095 0,16 0,24 028 | 031)033]| 033 | 033
11 | Brevibacterium sp. HadTamHH 0,03 | 0,032 | 0,035 | 0,039 | 0,048 0,1 0,17 03 | 045 05| 053 | 055
12 | Arthrobacter sp. HadTamHH 0,06 0,06 | 0,062 | 0,064 | 0,069 | 0,083 | 0,098 015|034 ) 052 | 057 | 057
13 | Metilobacter sp. METaHOI 0,02 0,02 | 0,023 | 0,031 0,05 0,16 0,3 0,46 | 0,58 | 0,65 | 0,68 0,7
14 Pseudomonas KaIpoIaKT
putida am 0,05 0,06 | 0,073 | 0,095 0,15 0,33 0,52 0,65 0,7 | 0,73 | 0,74 | 0,75
15 | pseudomonas HadTaIHH 0,103 | 0,104 | 0,106 0,11 0,13 0,21 0,35 0,52 | 0,62 | 0,68 0,7 0,7
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putida

16

Pichia angusta IJIHLEPUH 0,115 | 0,117 | 0,119 0,12 | 0,123 | 0,135 0,15 0,19 | 0,36 | 0,55 | 0,57 | 058
17 | Pichia angusta 9TaHOJ 0,06 0,06 0,07 | 0,082 0,13 0,3 0,51 063 | 0,73 | 0,76 | 0,79 0,8
18 Gluconobacter

oxidans copouT 0,017 | 0,019 | 0,025 | 0,029 0,04 0,08 0,15 0,28 0,5 0,8 | 0,88 0,9
19 I'moko3a

Azotobacter sp. + KagMuit 0,018 | 0,018 | 0,018 | 0,019 | 0,025 0,04 0,06 0,13 | 0,27 04 | 042 | 042
20 IJI0Ko3a +

Arthrobacter sp. KaJMUi 0,02 0,02 0,02 | 0,023 0,06 0,19 0,31 04 | 042 | 0,44 | 045 | 045
21 | Eschericia coli JII0K03a 0,03 0,03 0,03 | 0,033 0,05 0,1 0,18 0,33 | 0,45 0,5 0,5 0,5
22 KanposiakT

Pseudomonas sp. am 0,05 0,05 0,05 | 0,052 | 0,055 | 0,068 | 0,095 0,18 | 0,35 | 0,45 | 0,48 | 048
23 | Brevibacteriumsp. | nadranun 011 | 0411|0114 | 012 | 0135 0.2 03| 045| 07| 09| 095]| 095
24 | Arthrobacter sp. Ha(TaIMH 0,08 | 0,082 | 0,084 | 0,087 | 0,096 | 0,124 0,25 0,65 | 0,87 09 | 092 | 0,94
25 Hadranun

Arthrobacter sp. + 5%NaCl 0,014 | 0,015 | 0,018 | 0,026 | 0,045 0,13 0,24 0,41 | 0,57 0,7 | 0,75 | 0,77
26 | Eschericia coli MaHHHUT 0,008 0,01 0,01 | 0,012 0,02 0,06 0,21 0,52 07| 084 | 0,85 | 0,85
27 Candida sp. TJIMLEPHH 0,108 0,11 | 0,112 0,12 0,15 0,25 0,4 0,7 | 095 | 1,18 1,2 1,2
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Tabnuma 6. Beixox Onomaccsl, HauanbHasi KOHIIGHTpaNus cyocTpara B Cpeie U OCTaTOYHbIE KOHIIEHTPALUH B

KYJIbTYpaJIbHOMN KUIKOCTH

Hauanbnas OcrarouHas
KOHICHTpalus KOHICHTpalus

Ne | Kynbrypa Cybctpar E;og;cg(,) cy6éITpaTTI::1 ! B cy6§TpaTTI; ’ )
cpene,  MI/n | KyIbTypaJIbHOH
(S) KHUIKOCTH, MI/11 (So)

1 | Candida utilis I'1roko3a 500 1000 100

2 | Rhococcus sp. Ddenon 200 500 50

3 | Pseudomonas sp. MeraHon 100 250 20

4 | Saccharomyces sp. Caxaposa 500 2000 1000

5 | Methylococcu ssp. IpormoHat 300 2000 900

6 | Cryptococcus sp. MauHHHT 550 1000 150

7 | Rhodopseudomonas capsulata | Anerart 480 2000 800

8 | Bacillus turing I'mroko3a 540 1000 80

9 | Candida scotti Maipro3a 400 1000 100

10 | Mycobacterium sp. Kanpwuosas xucimora | 200 1000 500

11 | Brevibacterium sp. Hadramma 500 1000 100

12 | Arthrobacter sp. Hadramma 450 1000 100

13 | Metilobacte rsp. Meranon 200 500 30

14 | Pseudomonas putida Kanponakram 500 2000 20
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15 | Pseudomonas putida Hadranuu 350 1000 100
16 | Pichia angusta ['munepun 500 1500 50
17 | Pichia angusta OraHon 450 1000 80
18 | Gluconobacter oxidans Copour 350 1000 120
19 | Azotobacter sp. I'mroxo3a+xkaqmuii 200 1000 200
20 | Arthrobacter sp. ['mroko3a + KaaMuii 100 1000 250
21 | Eschericia coli I'1roko3a 300 1000 20
22 | Pseudomonas sp. Kanponakram 300 1000 50
23 | Brevibacterium sp. Hadramua 540 1000 100
24 | Arthrobacter sp. Hadramua 400 1000 120
25 | Arthrobacter sp. Hadramuat+5%NaCl | 200 1000 200
26 | Eschericia coli MaHHUT 500 2000 300
27 | Candida sp. [numepun 450 1500 100
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Tabmnuia 7. 3aBUCUMOCTD YAEIbHON CKOPOCTH PocTa KyIbTyp (W) OT KOHIIEHTpanuu cyoctparta (S)

Ne Kynerypa Cybctpar napameTpsl
1 Candida utilis — S mr/n 20 40 80 120 160 200 300
put 0,2 0,3 0,4 0,43 0,46 0,47 0,47
2 Rhococeus sp (beron S mr/n 100 140 160 240 600 800 1000
put 0,07 0,09 0,1 0,13 0,19 0,2 0,2
3 Pseudomonas sp. MeTaHoN S mr/n 10 20 30 40 50 60 80
put 0,3 0,5 0,6 0,75 0,82 0,85 0,9
4 Saccharomyces sp caxaposa S mr/n 50 100 150 200 300 400 500
put 0,06 0,1 0,12 0,15 0,18 0,19 0,2
5 Methylococcus sp. IpOIHOHAT S mr/n 50 100 150 200 300 400 500
put 0,04 0,08 0,12 0,15 0,2 0,23 0,24
6 Cryptococcus sp MAHHHT S mr/n 20 40 60 80 100 120 140
put 0,05 0,1 0,15 0,2 0,23 0,24 0,25
, Rhod?pfeudomonas Swmr/n |10 20 30 40 50 60 80
capsulata arerar
put 0,02 0,04 0,06 0,08 0,1 0,12 0,13
8 Bacillus turing KO3 S mr/n 20 40 60 80 100 120 140
put 0,05 0,08 0,1 0,11 0,115 | 0,12 0,12
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9 Candida scotti MATETO3a S mr/n 50 100 150 200 300 400 500
pyt 0,05 0,07 0,09 0,1 0,11 0,12 0,12
] KalpuioBast | S mr/n 10 20 30 40 50 60 80
10 | Mycobacterium sp. | kucmora
put 0,04 0,07 0,1 0,13 0,16 0,18 0,19
11 Brevibacterium sp. HadranuH S mr/n 20 35 45 55 0 85 100
pyt 0,15 0,25 0,3 0,35 0,39 0,42 0,45
12 Hadyramun S mr/n 10 20 35 50 65 75 90
Arthrobacter sp. put 0,04 0,07 0,1 0,12 0,13 0,13 0,13
13 veTaHos S mr/n 20 80 150 200 300 400 500
Metilobacter sp. put 0,02 0,08 0,14 0,18 0,21 0,24 0,25
) KanponakTa | § mr/p 5 15 30 40 50 60 80
14 Pseudomonas putida | m
pyt 0,06 0,15 0,23 0,26 | 0,28 0,29 0,3
15 | Pseudomonas putida | madrammm |- M 10 25 60 80 100|120 | 140
pyt 0,1 0,22 0,4 0,45 | 0,48 0,49 0,5
16 | Pichia angusta FtuepuH S mr/n 25 50 75 100 125 150 175
put 0,03 0,05 0,07 0,09 |01 0,105 | 0,11
17 | Pichia angusta yraHos S mr/n 30 110 190 260 340 420 500
pot 0,03 0,11 0,17 0,21 |0,23 0,24 | 0,25
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18 Gluconobacter S mr/n 20 65 115 160 205 250 300
oxidans copouT put 0,1 0,23 0,31 0,38 0,42 0,44 0,45
2 11 14 17 2
19 Azotobacter sp. — S mr/n 0 50 80 0 0 0 00
KaJMHI put 0,04 0,08 0,1 0,115 | 0,12 0,126 | 0,13
1 2 7
20 Arthrobacter sp. T S mr/n 0 0 35 50 65 5 90
KaaMHUi pyt 0,05 0,1 0,17 0,2 0,23 0,24 0,25
21 Eschericia coli oKO3a S mr/n 10 20 35 45 55 65 80
put 0,08 0,16 0,28 0,35 0,38 0,42 0,43
29 Pseudomonas sp. KanporaxTa S mr/n 20 50 75 125 150 175 200
M put 0,2 0,42 0,56 0,64 0,67 0,68 0,7
23 Brevibacterium sp. S mr/n 10 30 60 85 105 125 150
Ha(TaIMH put 0,12 0,3 0,49 0,56 0,57 0,59 0,6
24 | Arthrobacte rsp. S mr/n 20 65 115 160 205 250 300
Ha(TaINH put 0,02 0,05 0,08 0,09 0,1 0,11 0,11
25 | Arthrobacte rsp. HaTanuu + | S Mr/n 20 65 115 160 205 250 300
5%NacCl put 0,02 0,054 | 0,1 0,12 0,13 0,14 0,14
26 Eschericia coli MAHHUT S mr/n 50 125 200 275 350 425 500
put 0,05 0,11 0,14 0,17 0,18 0,19 0,2
27 Candida sp. IJIALIEPUH S mr/n 30 100 170 240 310 380 450
put 0,07 0,16 0,22 0,27 0,31 0,33 0,34
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PA3JIEJI 5: METO/1bl KOJIMMECTBEHHOI'O YYETA
MHUKPOOPI'AHU3MOB

JlaGopaTopHasi paGora Ne 13
MeToab! KOJIMYECTBEHHOT0 Y4€Ta MUKPOOPTAaHU3MOB.
OnpeneneHne KOINYECTBA KJIETOK MUKPOOPTAaHU3MOB BHICEBOM

HA IUIOTHBbIE MUTAaTeNbHbIE cpeabl (MeToa Koxa)

Iean padoThI: OIIPEEIUTh KOJINYECTBO KJIETOK
MUKpPOOPraHU3MOB HCCIIElyEMOM KYJIBTYphl BBICEBOM Ha arapu3OBaHHYIO
cpeny LB, ucnosnp3yst MeToa cTraHAapTHBIX CEPUNHBIX Pa3BEICHUN.

Marepuanbsl u o0GopynoBanme: damku lletpm ¢ 1moTHOH
nuraTe’bHol cpenoit LB, mmarens Jpuraibckoro, crepuiibHbIe IPOOUPKH
¢  ¢usmonmormueckuM  pacTBOpOM, aBTOMaTH4ecKas  MHIETKAa C
HAKOHEUHHMKaMH, HCCIeOyeMble KYyJIbTYphl OakTepuid B  SKHUIKOH

MIUTATENbHON CpeJie, CIIUPTOBKH.

OcHOBHBIE TOJIO0KEHHUS

O pocTe MHUKPOOPTaHU3MOB B €CTECTBEHHBIX CyOCTpaTax WIH B
MUTATEIBHBIX CPEIax CYAAT 10 M3MEHEHHUIO KOJIMYECTBA WX KIETOK WM
Ouomaccel B equHHUIIC 00beMa. MeTOMbl OIMpEAeeHUs] ITUX TOKa3zaTeen
OBIBAIOT:

- npsivble (NMOICYET KJIETOK IMOJ MUKPOCKOIIOM M B3BEIIHUBAHHUEC
OGrUOMacchl);

- KoceenHble (OCHOBAHBI HA M3MEPEHUM MAPaMETPOB, BEIUYUHA

KOTOPBIX 3aBHUCUT OT KOJIMYCCTBA OHOMacchl MHUKPOOPraHUu3MoOB - YHCIIO



BBIPOCIIIHX KOJIOHHMH, MOTJIOIIEHUE CYCIIEH3Mel CBeTa, coAepkaHue Oenka u
T.11.).

OnpeneneHue 4Yuciaa KIETOK MUKPOOPTaHM3MOB BBICEBOM Ha
wiotHele nuraTensHble cpenbl (IIC) — sBisieTcss KOCBEHHBIM MeTozoM. B
OTIMYHUE OT MOJCYETa KJIETOK IOJ MHUKPOCKOIOM, OH JAaeT BO3MOXHOCTh
OIPEJIETIUTh TOJBKO YUCIIO YKU3HECTIOCOOHBIX KIIETOK B momyisiuuu. Cpen,
MIPUTOJHBIX JUISI POCTa BCEX MUKPOOPTAaHU3MOB HE CYILECTBYET, MO3TOMY
METOA  BbICEBAa  JaeT BO3MOXHOCTb  ONPEASNUTh  JIUIIb  YHUCIIO
MHKPOOPTaHU3MOB, CIIOCOOHBIX PACTH Ha Cpee AJaHHOTO COCTaBa.

MCTOJI MPpUMEHAIOT JJIA OIpECaACTICHUA YHUCJIICHHOCTH
)KI/IBHCCHOCO6HBIX KJI€TOK B pas3IM4HbIX €CTCCTBCHHBLIX CyGCTpaTaX u
11a00paTOpHBIX KYIbTypax. B ero ocHose nexut npunuun Koxa, cornacHo
KOTOpOMY Kak[as KOJOHHS SIBJISETCS IMOTOMCTBOM OJHOH KIETKH. OTO
M03BOJISIET HAa OCHOBAHMM YHUCIA KOJIOHMH, BBIPOCIIMX IIOCJE IOCEBa Ha
wiotHy!o I1C ompexnenenHoro o6bemMa UccieyeMoil CyClIeH3HH, CYIUTh 00
UCXOJHOM COJICp’)KaHHM B HEH KIETOK. Pe3ynmpTaThl KOJIMYECTBEHHOTO
METOJla BBIPAXKAIOT HE B YHUCIE KIETOK, a B YCIOBHBIX EAMHHIAX —
kononueodpasyronwx eaununax (KOE).

Omnpenenenne dYuciaa KIETOK 3THM METOIOM COCTOHT H3 3-X

ITAIoB:
> MIPUTOTOBJICHUE PA3BEICHUIA;
> [OCEB Ha IUIOTHYIO MUTATEIBHYIO CPEAY;
> MOJICYET KOJIOHUMA.

1. IlpuroTroBJieHHe pa3BeieHU
UHCeHHOCTh TOMYISIIMK  MUKPOOPTaHM3MOB OOBIYHO BEJHKA,
MOATOMY JUIA TONYYEHHS M3OJIMPOBAHHBIX KOJOHWH HEOOXOZMMO

OPUTOTOBUTH PAM IMOCICAOBATCIbHBIX paSBCI[CHPIﬁ. PaBBC,Z[CHI/ISI TOTOBAT B
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CTEpPWIBHOW BOJONPOBOJAHOW BOAE WIM (PHU3HOJIOTMYECKOM PpacTBOPE.
[enecoobpa3Ho MCIIONB30BATh OAWH M TOT K€ KO3((UIMEHT pa3BeqeHUs,
Hanpumep 10. [y mMpUTOTOBJICHUS pa3BeACHUN (H3. pacTBOP pa3lIUBAIOT
mo 4,5 MJI B cTepwibHbIe mpoOHpku. 3ateM 0,5 M wHcciiexyeMoin
CYCNEH3UM CTEPWJILHON MHIIETKOH BHOCST B TEPBYI MPOOHPKY — I3TO
neppoe paseenenue (1071). TlonyueHHOe pasBesieHUME — THIATENHHO
NepeMeIIMBalOT ¥ HOBOW CTEPWIBHOM mHIETKOH orouparor 0,5 M
CYCIIEH3UH U MIEPEHOCST BO BTOPYIO MPOOUPKY — BTopoe passeneHue (1072).
AHaNOru4HO TOTOBSIT Bce Mocieaymoomme pasBenenus (puc.26). CrerneHb
pa3BEACHUA 3aBUCUT oT IINIOTHOCTH I/ICCHe}IyeMOﬁ MOy

MHUKPOOPTaHU3MOB.

2. IToces

IloceB MOBEPXHOCTHBIM CHOCOOOM OCYIIECTBISIOT B YallKH
Iletpu c¢ arapmzoBannoi IIC. [Ins 3TOoro B damKy BHOCSAT TOYHO
n3MepenHsiii 00bem (0,05 mim 0,1 MII) COOTBETCTBYIOLIETO pa3BelCHHS H
pacIpefeNaloT €ro CTEKJISHHBIM IINaTeleM [0 IOBEPXHOCTH CPEIbl.
BeiceBsl, Kak IpaBUIIO, IPOBOIST U3 TPEX MOCIEAHUX Pa3BEACHUN, IpHIEM
13 KaXIOro AeNarT 2-4 mapajulenbHBIX BhIceBa. [lociie moceBa Yamiku
MIOMEIIAIOT B TEPMOCTAT KPBIIIKAMH BHH3.

[Ipu rryOMHHOM ITOCEBE TOYHO W3MEPEHHBIA 00BbEM HCXOIHON
CYCMEH3UH WIH Pa3BEACHUS] BHOCAT B PACIUIABICHHYIO M OCTYKEHHYIO 10
45-50 °C cpeny, TIIATENHHO MEPEMEITUBAIOT M HEMEIJICHHO BEUTUBAIOT B
yamky [letpu.

Jnst ompeneneHusl KOMMYECTBA KJIETOK aHa3poOOB JaIIKK MOCIe

MOoCeBa NMOMCIIAIOT B AHA3POCTAT.
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0.1 M1

0,1 M1
0,1 mn

1300 120 15
NOAOKT NOAOKHUL — KOAOWUG

Pucynok 26. [IpuroroBneHue pa3BeaeHui

3. [loacuyeT BHIpOCIIUX KOJTOHUM

Kononnn MHMKpOOpPraHu3MOB B 3aBHCHMOCTH OT CKOPOCTH pocTa
MOACYUTHIBAIOT 4epe3 1-15 cyrok umHKyOammu. Ilomcuer mpoBomsaT He
OTKpbIBasi YalllKW, a A yJoOCTBa KaXKAYIH0 IPOCUYUTAHHYIO KOJOHHIO
OTMEYAIOT TOYKOM Ha HApY)KHOM CTOpOHE JHA 4vamku. Jlydmmm
pa3BEICHUEM CUUTAETCS TO, U3 KOTOPOro IPH BhIceBa BbIpacTaeT oT 30 1o
150 xomonwmii. Eciiit 9uco BEIpocuX KOJOoHUH MeHbIe 10, TO pe3yiapTaThl
HE HCTONB3YIOT. Pe3ynpTaThl MapaienbHbIX BEICEBOB M3 OZHOTO U TOTO JKE
Ppa3BeleHUs] CyMMHUPYIOT M OIPEACIISIOT CPEHEE YHCIIO0 KOIOHHUH.

KonmuectBo xieTok B 1 Mir mccnenyemoro cyocTpaTa BEIYHCISIOT
o hopmyie:
ax10™

%4
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rae M — xonmdectBo kieTok B 1 M (KOE/mn);
a — cpernHee YHCIO KOJIOHHH, BBIPOCIIMX IIOCIE ITOCEBA U3
JTAHHOT'O Pa3BeJICHUS;
V — 00beM cycrieH3HH, B3SITHIH AT [TOCEBa, MJT;
10" — koadunment pasBeneHus (N- HOMep IECATUKPATHOIO
pa3BeCHuUs).
3ananus
1. Pazorpers n paziauTh CTEPUIBHYIO MUTATENBHYIO arapu30oBaHHYIO
cpeny LB B wamku [erpu.
2. MeTonoM CTaHIApTHBIX CEPUMHBIX pa3BENCHUN IIPUTIOTOBUTH
cepHIo pa3BefieHui (6 MPOOUPOK) UCCIIEAYEMOM CYCTIEH3UH OaKTepHid.
3. N3 5-ro u 6-T0 pa3BeAeHUi cAenaTh BBICEB B JBYX IOBTOPHOCTIX
Ha vamik# [letpu co cpenoit LB.
4. Yamku Ilerpy moMecTuTh B TEPMOCTAT KPBIIUKAMHU BHH3 IS
uHKyOauu npu temieparype 28 u 37°C Ha 24 — 48 yacos.
5. IIpoussecTu moxcyeT 4yucia KOJOHUN M BBIYMCIUTH KOJIHMUYECTBO
KOE B 1 M1 ucxoHO# cycrieH3uu.
6. Pe3ysbTaThl omnbiTa 3aHECTH B TabIHILy 8.

7. CraenaTs BBIBOJ 1O pabore.

Tabnuua 8 — Pesynbratet onbita onpeneneaus KOE BbiceBOM Ha IIIOTHBIE

TIATAaTEIBHBIE CPEIBI

HazBanne PasBenenne Yuci10 BBIPOCHIHNX Cpennee KOE,
KYJbTYpPBbI KOJIOHMIt 4HCII0 M
1 yamka 2 yamka KOJIOHHH, a
Escherichia 10°
coli 106
Pseudomonas 10°
putida 106
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KonTpoabHbIe BONPOCHI

1. Tlo xakuM TOKa3aTenmssM CyaIT O pOCTe MHKPOOPTAaHM3MOB B
€CTECTBEHHBIX CyOCTpaTtax WIM B TNHWTAaTeNbHBIX cpenax? Kakue
METO/IBI OTIPEe/IeNIEHHs ATUX TIOKa3aTesnel ObIBaoT?

2. Tlouemy wMmeron onpeneneHHuss 4HCIAa KIETOK MHKPOOPTaHM3MOB
BHICEBOM Ha IUIOTHBIE IHUTATEIbHBIE CPEAbl SBISETCS KOCBEHHBIM
MeTooM?

B uem 3axmouaercst npunimn Koxa?

4, Kaxkne JTallbl BBIACIIAIOT Inpu OIIPEACIICHUN qucia KJICTOK
MUKPOOPTAaHU3MOB BBICCBOM Ha IVIOTHBIC MMUTATEIILHBIC cpemﬂ?

5. Kak paccunrarh KOJIMYECTBO KJIETOK B 1 MII MCCIeyeMoro cyocrpara

o merony Koxa?

JlaGopaTopHas paGota Ne 14
MeToabl KOJUYECTBEHHOT0 Y4eTa MUKPOOpranusMos. OnpeaesieHue

KOJIUY€CTBA KJI€TOK MUKPOOPraHUu3MoOB Mo MUKPOCKOIIOM

Hean padoThI: OTIPEIEIINTh KOJIMYECTBO KJIETOK
MHUKPOOPTaHU3MOB HCCIEAYEMON KyJIBTYPBI IO MHKPOCKOIIOM, HCIIONIb3YA
kamepy ['opsieBa-Toma.

Matepuanbl U 00Opyl1OBaHHe: ABTOMATHUYECKas IHIETKa C
HaKOHEYHHUKAMH, MCCIEAyeMble KyIbTYPhl MUKPOOPTAHI3MOB (IPOXIKH) B
JKUAKOW NUTATENBHOM Cpelle, CIMPTOBKM, MHMKPOCKON, Kamepa lopsieBa-

Towma.
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OCHOBHBIE IOJTI0KCHHSA

Jna moacuera KJIETOK MHUKPOOPTaHM3MOB MOJT MHUKPOCKOIIOM
UCIIONB3YIOT ~ CUETHBIE  KaMephl, Mpenapatsl  (QUKCHPOBAHHBIX |
OKpAIlIeHHBIX KJIETOK. OTH METObl II03BOJSIIOT ONpPENeIuTh olliee
KOJIMYECTBO KJIETOK B €IMHUIIE 00beMa (KaK )KUBBIX, TAK U MEPTBBIX ).

IToacyeT KIETOK B CYETHBIX KamMepax.

Meron HCIONB3YIOT JUIS TOJCYETa KPYMHBIX OOBEKTOB —
JPOXOKEH, OJHOKJIETOYHBIX BOAOPOCIEH, KOHWAMH TPUOOB M KPYITHBIX
Oakrepuii. JIns oatoro wucnone3yror kamepy [opsieBa-Toma: Toncroe
NpeIMETHOE CTEKNIO, pa3/ielieHHoe Oopo3nkamu. lleHTpanbHast 4YacTb
CTEKJIa COAEPXKHUT BbleMKY riyouHoi 0,1 MM, Ha JHO KOTOpOW HaHeceHa

cerka (puc.27).

CeTka lopsesa

Lun/wooaaHHoe MOKPOBHOE CTEKNO

- -

/

InyBuHa kamepsl — 0,7 mm

Pucynok 27. Kamepa ['opsiea-Toma

Kamepy 3anonHstoT uccienyeMon cycreH3uel MUKpOOpPTaHU3MOB,
KOTOPYIO BHOCST KaIWUIAPOM WM THIETKOW. YTIyOneHHe C CeTKOH
TIOKPBIBAIOT CHIENNAIBHBIM IITH(OBAHHBIM ITOKPOBHBIM CTEKJIOM, U CIIETKa

IprmKuMas, IBUTA0T IMOKPOBHOE CTEKJIIO B IIPOTHUBOIIOJIOXKHBIC CTOPOHEI.
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Kamepy nmomemator Ha CTOJTMK MUKPOCKOMA. YHCIIO KIIETOK MOICUYUTHIBAIOT
¢ oowvexTuBOM 8% (10%, 40%). C MMMEpPCHOHHBIM OOBEKTHBOM pPabOTaTH
HeJb3d, T.K. €ro pabodyee pacCTOSHUE MEHBILE TOJIIMHBI CTEKJIa KaMephl.
[IpocunTeiBatoT KiIeTKH MHUKpoOOoB B 10 Oompmmx wiam 16 manbix
KBajJpaTax, Cliefys MO JWaroHaIM. YYHTHIBAIOT BCE KJIETKH, JISKAIIUE B
KBaJIpaTe CETKH, a TaKKe IepPeceKalolIhe BEpPXHIO W IPaByl0 CTOPOHBI
kBagpata (puc.28). Ilomcuer KIETOK MOBTOPSIOT 3-5 pa3, KaxnIplil pa3
3aHOBO MOHTHPYSl KaMepy U 3alloiiHssl ee CyCleH3Med MHKPOOPTraHH3MOB,

4TO 00€CIeYnBaeT TOYHOCTD nmoacycra.
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Pucynok 28. Bonbioii kBaapat cetku ['opsieBa (orpaHudeH Tpemsi
JUHAAMHU) COCTOHT U3 16 ManbIx kBaapatoB. [Imrocom 0003HAYEHBI KIETKH,
KOTOpbIE CUHUTAIOT, MUHYCOM KJIETKH, KOTOPbIC€ HE YYHTBHIBAIOT MpH

nozcuere. CTpelKaMu yka3aHO HaIlpaBJICHUE TI0JCYETA.

KonmuectBo kimeTok B 1 M1 McciienyeMol CyCTIeH3UH BBIYUCISIOT

o hopmyie:
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ax10® xn
hxS

rae M — KOIMYEeCTBO KIETOK B 1 MJI CycrieH3UH (KJIETOK/MJI);
a — cpe/iHee KOJIMYECTBO KIETOK B KBa/IpaTte;
h — Beicota kamepsl, MM (0,1 Mm);
S — mIomAL KBAApaTa CETKH, MM,
10% - kospdunment nepesoga (cm® B Mm®);

N — KkO3hUIMEHT pa3BeAeHHs HCCIeNyeMOH KyJIbTyphl (BO
CKOJIBKO pa3 pa30aBUIIU HCCIEAYEMYIO KYIbTYPY).

PasMep Manbix JeneHuil KIeTKd ceTku coctaBisior 0,05 mm, a
6oapmux — 0,2 MM.

KommuectBo kietok B 1 M3 He pa30aBIeHHOW KyIbTYpHbI

(xeTox/mi):

ax 103

= 4
0.1x 004 ax25x10

3aganus
1. Uyuuts ycrpoiicTBO KaMepsl ['opsiesa.
2. Haiiti mog MUKPOCKOIIOM Malible M OOJIbIIINE KBAAPATHL.
3. TlomcuurtaTh KOMUYECTBO KJIECTOK B 1 MII HCCIEIyeMON KYIbTYpBHI,
HCTIONB3YS KaMepy.

4. Cpenath BBIBOJ 1O pabote

KoHnTpoabHbIe BONPOCHI

1. Kak ycrpoena kamepa I'opsieBa-Toma?
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[IpenmymiecTBa U HEOCTATKA CUCTHBIX KaMep.

Kak mpaBWIBHO MOACYUTHIBATH KICTKH C TIOMOIIBIO KaMepsl [opsieBa-
Toma?

UTo yYUTHIBAIOT MpPH BBIPAKCHUM KOMUYECTBA KIETOK B 1M

HCCIIEyeMOM CYCIIEH3UHU KYJIbTYpPhI?
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