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[Ipennaraemple METOAMYECKHE YKa3aHHUS BKJIIOYAIOT WH-
CTPYKLHMIO JUIsl BBINIOJHEHUS JIaOOpAaTOPHBIX 3aHATUNA TIO
OTIPEICTICHUI0O OCHOBHBIX TMapaMeTpoB TreTepoTpodHOro Oax-
TEPHUOIJIAHKTOHA C TOMOIIbI0 HanboJiee JOCTYIMHBIX METOJIOB.
COBOKYNMHOCTh MHMKPOOUOJOTHYECKUX I[TOKa3aTelell MO3BOJIUT
CTyJIeHTaM JaTh 3aKJIOUEHHE O KaueCTBE BOJIbI B BOJOEME, 00
s¢dexTuBHOCTH OaKTepUalbHOW aKTHUBHOCTH B IIpolieccax
CaMOOYHIleHUs. BO BTOpOW 4YacTU yKa3aHUW NPUBOIATCS
MaTEPUAIIBI JIJIsI CAMOCTOSITEIbHON PaOOTHI.

[IpenHa3HaueHbl A7 CTYACHTOB, CHEIUATM3UPYIOIIUXCS B
007acTu OMOAKOJIOTUM Y OXPaHBI MPUPOJIBI U O0YUAIOIIUXCS TIO
cnennaibHOCTH 020201.65 buosorus (qucuuIuinHa «KOJIOTUS
BOJIHBIX MUKpoopranu3zmMoBy, 0ok J[C), ouHoit popmbl 00yue-
HUSI.
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BBeneHue

WNHaukaiuys KkadecTBa MPUPOIHBIX BOJI IO MUKPOOHOJIOTHICCKUM
MOKa3aTeIsIM B OOJIBIIMHCTBE CIy4aeB MPEBOCXOIUT MO YyBCTBUTEIb-
HOCTH MHOTHME XHUMHYECKHE M OHOXMMHYECKHE MeToAbl. I'erepo-
TpodHbIE OAKTEpUM — OJHA M3 CAMBIX MHOTOYHMCIICHHBIX M Pa3HO-
00pa3HBIX TPyHI THAPOOHMOHTOB. OHU 00J1aal0T BEICOKUMH TEMITaMU
Pa3MHOKEHHMS, TUIACTUYHBIM METa0O0JM3MOM U OCYILECTBIISIOT
BaKHEUIINE OWOTCOXHMHYECKHE IPOIECChl, TaKWe KaK MHUHEpasIu-
3aIlisl OPraHUYECKUX BEIIECTB M KPYTOBOPOTHI YIJIEpOJia, KUCIOPO/Ia,
BOJIOpOJIa, a30Ta, cepbl, dochopa, METAIOB U APYTUX DJIEMEHTOB.
[TomyueHHble 3a MOCIACAHUE TPH JNCCATHICTHS JaHHBIC YOSTUTEIHHO
JIOKa3bIBAIOT, YTO TeTepoTpodHBIC OAKTEPUH SBISIOTCS BaXKHEHIITUM
KOMIIOHEHTOB IIHIIEBBIX CETeM W WIPAIOT BaXXHYIO POJb B CTPYK-
TYpHOM oOpraHu3anud M (QYHKIUAX MOPCKHUX W TPECHOBOIHBIX
sKkocucTteM. baktepuu W Apyrue MUKPOOPTaHU3MBI OCYIIECTBIISIOT
MPOIIECCHI, OTBEYarone 3a GOPMHUPOBAHNE KaueCTBA MOBEPXHOCTHBIX
U TOJI3EMHBIX BOJ, Pa3JIOKEHHUE M JIETOKCUKAIIMIO OPTraHWYECKHX M
HEOPTraHUYECKUX 3arps3HSIONIMX BEIIECTB, B OTPOMHBIX KOJIUYECTBAX
MOCTYTAIOIIUX B OKPYKAIOIIYI0 cpeay. Takum obOpa3om, 3HaHUS 00
AKOJIOTUM, (PYHKLIHSAX U Pa3zHOOOpa3uu OaKTEepHU HEOOXOJUMBI IS
MOHUMAaHUs 3aKOHOMEPHOCTEH CTPYKTYPHOM OpraHu3aiuvu U (PyHK-
IUOHUPOBAHUSA BOAHBIX SKOCUCTEM [5, 12].

[{enp HACTOSIIETO MPAKTHKYMa COCTOUT B OIIEHKE KaueCTBa BOJIbI
B MOJICJIBHOM BOJIOEME IO IOKa3aTelsIM TeTepOoTpOoPHOTO OaKTepHo-
IJJAHKTOHA, CPEeAu KOTOPBIX KIIIOUEBOE 3HAUYCHHE HMEET oOIas
yucieHHOCTh OakTepuil (Nogy ). DTOT mapameTp ONpeesioT METOo-
JIOM MpSIMOTO cueTa. Takke K TpaJulMOHHBIM MUKPOOHOIOTHYECKUM
MOKa3aTeJIsiIM  KOMIUJIEKCHBIX THAPOOHMOJIOTHUUYECKUX HCCIICTOBAHUM
OTHOCSTCS] YUCJIICHHOCTh CanpoTpodoB 1 OJUTOTPO(OB, OIEHUBAEMBIX
METOJIOM YaIllEYHOT'O MOCEBa Ha CTaHJAPTHBIC MUTATEIbHBIEC CPEJbI.
Jns moHMMaHus BKjaja OaKTEpUOIUIAaHKTOHA B (POpMHUpOBaHUE Ka-
4ecTBa BOJbl BaXHBI TaKHE €ro XapaKTEPUCTHUKH, Kak Ouopas-
HOOOpa3ue, 6moMacca M MPOayKIwsa. buopazHooOpaswe OIEeHHUBAIOT
1o (peHOTHNUYECKUM IIPU3HAKaM, B OCHOBHOM II0 KYJIbTYpajdbHBIM,
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MOPGhOJOTHUYECKUM U TUHKTOpHAIBHBIM. boMaccy pacCYuTHIBAaIOT MO
BennuuHe Nogy, [IpoayKunio u CKOpOCTh BbIEaHHsS OaKTEpHil 300-
IJJAHKTOHOM OIPEJEIISIOT METOIOM M30JMPOBAHHBIX Mpo0. /s oreH-
KU MOJHOTHI AErpajlallii NMEPBUYHOM MPOIYKINU WM AJIOXTOHHOTO
OPraHUYECKOI0 BEIIECTBA B BOJOEME JOIMOJHUTEIIBHO YCTAHABIMBAKOT
YUCJICHHOCTh CYIb()aTPeayYKTOPOB METOJIOM JICCATHKPATHBIX pa3Be-
neHui. OnpeaeneHre MNOTEHIMAIBHON YIEIbHOW CKOPOCTH POCTa
OakTepuil MOMOXET YCTAaHOBUTh OCHOBHOW (PAKTOp, PEryIUPYIOUIUNA
oOune 6aKTepUOIJIAaHKTOHA.

J171s1 BBIMOJIHEHUST UCCIIEI0BATENILCKOM pabOTHI rpyIIia CTyACHTOB
JeNIUTCS. Ha BpeMeHHble TBopueckue KoJuiekTuBbl (BTK) u3 mectu
(uHOTITa BOCHMH) YEJIOBEK, KaXKABIM M3 KOTOPBIX M3Yy4daeT CBOM
MOJIEJIbHBIN BOAOEM. JJIsl CpaBHEHUS CTYACHTAM IIPEIaratoT MOAEb-
HbI€ BOJOEMBI PA3HOTO MPOUCXOXKJACHHUSA. OIHM HMEIOT IOJHYIO
IKOCHCTEMY (HaIpUMEp, aKBapuyM C PBIOKAMH), IPYTHE 3alOJHCHBI
BOJIOM M OCaJKaMd U3 BOJIOEMOB C pPa3jIWYHOM aAHTPONOIEHHOM
Harpy3koi. ['paduk BbIIONMHEHHMS J1a0OpaTOpHBIX padoT (Tadsm. 1)
MIPUBOJIUTCS HUAXKE.



I'pagpuk nabopamopnuix 3anamuii

Tabnuia

Ne Codeporcanuie 3anamus Pesynomamur Teopemuueckas
n/n pabomuwl uacmo
1. | Ot6op mpob BOABI U3 Pa3HBIX CIOEB MOJEIBHOTO BOJOEMA. OkpamieHsslii  mpenapar  Ha | MHCTpyKTax Mo TEXHUKE
[TonroroBka ux Kk MUKpoOuoIorHuecKkoMy ananusy. [lpuro- npeIMeTHOM cTekie, 12 yarek | 6e30macHOCTH
TOBJICHHE TIpenapaToB sl onpeaenenus ooueit uncnennoctu | [lerpu ¢ moceBamu, nabopatop- | Pacnpenenenue tem n0KiIagoB
OakrepuoruiaHkToHa. [loceB BO/bI HA TUIOTHBIC TUTATENLHBIC | HBIHA XKypHa (3aHsaTHe 1)
CpeIIbl IS OTIPEICTICHHSI YMCIIa TeTEPOTPOGOB
2. | Iloxcuer xononuit Ha yamkax Iletpu u pacuer Neagp., Nowur. | JTaOOpaTophblii xypHan Onenka TpoudecKkoro
u Kipog. (3ansTHE 2) cTaryca BoJO€eMa I10 [oKa3a-
OrnpeeneHne Ka4eCTBEHHOTO COCTaBa canpoTpo-GoB u TeIAM Neanp-» Nogur., Kipog. B
oJurorpodos Kaue€CTBEHHOMY COCTaBY
OT160p 1 moceB 00pa3LoB Wia I BeISBICHUS cyibdaTtpe- | [IpoOupku ¢ moceBamu retepoTpodoB. Jlokmaas
JTYKTOPOB
3. | Iloacuer KJIETOK Ha OKpAIIICHHBIX Mpernaparax u pacyeT Jla6. xxypHan (3ansitue 3) OrieHKa KayecTBa BOJIbI B
nokazarened Nygy , B, Bert Keanp KontponsHas mpoBepka 1ab. | MOIEILHOM BOJOEME TIO BEJTUYMHE
xKypHasoB (Ne 1) Nosu, B, Bt Koy, JIOKITAIET
4-5. | OnpeneneHne WHTErPAbHBIX TOKa3aTelael akTUBHOCTH | [Ipemapatsl 1iist onpeneneHus Joxmazs
OakTepuoriaHkToHa. [lo/IcyeT KIeTok Ha CTeKJIax U pacyeT | YKclia KJIETOK 0 U nocie UHKy- | OueHka (pakTopoB peryJisiuuu
WHTETrpajbHBIX TMOKa3aTeNeii aKTUBHOCTU OaKTEPHOIUIaHK- | Oaluu B pa3HbIX BapHaHTaX MPOIYKIIUU ¥ OMOMACChI
TOHA: yAEJIbHOM CKOPOCTU pocTa (|L), BpEMEHU T'€HEpAlMH | OIbITa OaKTepHOIIIIAaHKTOHA
(g), mponykuuu (P), ckopoctn Bblenanus Oaktepuit (Q), | JIaO. ;xypHaun (3anarus 4-5).
MOTEHIMAJILHOMN YJIEIbHON CKOPOCTH pocTa ([L’) Kontponshass mnpoBepka Jal.
KypHaioB (Ne2)
6. | Y4er YuCIeHHOCTH CyJb(paTpeayKTOPOB Jlab. xxypnan (3ansatue 6, yacts 1) | Joxkmaasl

CocrapieHue U 3aluTa rpynnoBoro oT4era

Hrorosas mpoBepka 1a0.
xKypHaioB (Ne 3)
['pynmoBo# oTueT, Mpe3eHTaUs

Tect mo teme «MwukpobuoJIO-
THYECKHE METOJbl HM3yYeHUS
BOJHBIX YKOCHCTEM)




TabopaTopHoe 3aHaATuE 1
Tema «OTO0OpP M NnoaroToBkKka Npoo6 BOAbI
ANA MUKPOOMOSIOrM4ecKoro aHanm3sa»

OnHolt W3 METOAMYECKUX Mpo0JieM BOJHOW MHUKPOOUOJIOTUH
OCTaeTCsl CTEPWIbHBIM O0TOOP MpOO BOIBI U3 MPUPOJHBIX BOJOEMOB,
OCOOEHHO C TIOBEPXHOCTH OCAAKOB. KonmMYecTBEHHBIE MCKaKECHUS
MUKPOOHOJIOTHYECKUX TTOKa3aTelel BO3HUKAIOT BCJEIACTBUE U3MEHE-
HUS  (U3UKO-XUMHUYECKUX TapaMeTpoB MPoOBI BOJBI TOcie €€
MIOMEIIEHNUS B CTEPWIbHBIM KOHTEWHEp. AncopOums MHKPOOHBIX
KJIETOK Ha CTEHKaX CKISHOK HUTPAET MPU 3TOM OCOOCHHO BAXKHYIO
POJIb, TAaK KaK OHA MPUBOJUT K YMEHBIIIEHUIO BUAOBOTO Pa3HO00pa3us
B IICJIOM, HO BBI3BIBAET PE3KOC YBEIUUCHNE OOMIUS OTACIHHBIX BUIOB
0ObIYHO B TeueHue 24 vacoB nociie oroopa. ZoBell (1946) Haszan 310
apienre rpdexrom TBepaor ¢aszpl. OTHACTU OHO MPEOAOJIEBACTCS
WCITOJTb30BAHUEM IIJIACTHKOBBIX YCTPOUCTB, 00Jada0NINX MEHBIIUMHU
a7COpOIMOHHBIMU  CBOMCTBaMU. JIpyroil mnpUYMHOM HMCKaKEHHI
SBJISIETCS. BBICOKAsl UYYBCTBUTEIBHOCTh MHOTHMX BOJHBIX MHUKPO-
OpraHW3MOB K HU3MEHEHUIO (PU3MKO-XMMHYECKUX YCIOBHM MPU HX
U3BSITUU U3 BOJIOEMA, TIOATOMY MPEANOYTECHUE OTAACTCS HEMEIJICHHON
MUKPOOHOJIOTHYECKON 00paboTKe MPUPOIHBIX MPOO MOcie UX 0Toopa.
B moneBbIX yCIOBHUSAX 3TO BO3MOXKHO Ha MCCIIEAOBATEIBCKUX Cylax U
cTalmoHapax, pacrojoKeHHBIX HETIOCPEJCTBEHHO BOJIM3HU BojjoemMa. B
JabopaTopuM JAEHCTBHE MHOTHX HCKAXaKIUX (DAKTOPOB YCHEITHO
MIPEOJI0JICBACTCS B Cllydae HW3YYEHUsS] MHUKPOOHMOJOTHYECKHX TOKa-
3aTelsiei MOJIEIbHBIX BOJIOEMOB.

Obwas 3a0aua. J11s1 KOTUYECTBEHHOTO U KAU€CTBEHHOI'O aHAJIN3a
OaKTepUOIUIAaHKTOHA 3 Taphl CTYACHTOB, OOCIEAYIOIIMX OJUH MO-
JEBHBIN BOJOEM, CTEPHIIBHO OTOUpPatOT 3 mpoOkl BOABI B CIAEAYIONICH
MOCJIeI0BATEILHOCTH:

1) U3 MOBEpXHOCTHOW IJICHKU (HE TiIyOxke 2—3 c¢M OT MOBEpX-
HOCTH BOJIHOTO 3€pKaja),

2) U3 cepeIMHbl OCHOBHOM TOJIIIN BOJIbI,

3) U3 NpUAOHHOIO cjos (He Jajee 4eM 5 CM OT IOBEPXHOCTH

TPYHTA).



Kaxnas mapa cTyaeHTOB 00OpabaThIBaeT CBOIO TPOOY BOJBI B
TEUEHUE TPEX 3aHATUM.

MarepuaJybl 1 000pyA0BaHNE NOCTOSTHHOIO MOJIb30BAHMS:

1) MUKpOCKON CBETOBOM,

2) KIOBE€Ta CO CTEKJISTHHOW PEEUYKOU JJIsi OKpallluBaHUsl OaKTepu-
aJbHBIX MIPENApPaTOB,

3) necouyHsbIe Yachl,

4) npoMbIBaJIKa CO CBEXKEWU TUCTUNIMPOBAHHON BOJIOM,

5) MUKPOOHOIOTUYECKUI JIOTOK, HA KOTOPOM pa3MEIICHBI Clie-
TYIOUTUE TTPEAMETHI:

® KYCOYKH XO35lICTBEHHOT'O MbLJa,

® [IPEIMETHBIE CTEKIIA,

® KyCOUKM (UIBTPOBAIBHON OyMaru pasMepoM C MPEIMETHOE

CTEKJIO,

o canderka,

® CTaKaH4YMK C BaTOM,

® CKJISTHKA C UMMEPCUOHHBIM MAacCJIOM,

o (hJTaKOHYMK C OCH3UHOM,

e peropTa (KamenbHUIIA) CO CTEPUIIBHOM JIUCTHILIMPOBAHHOM

BOJIOM,

® PETOpPTA C KPACUTENEM,

® CIIUPTOBKA,

® CITUYKH,

® [IMHIIET,

® MUKPOOHOJIOTUYECKAas METIISL.

JlonoJITHUTE/IbHBIE MaTepuaJibl U 000pyaoBaHue (37€Ch U Ja-
Jie€ pacyeT Ha OJIHY Napy CTYAECHTOB):

1) st oTOopa M MOATOTOBKH MPOO BOJBI 11 MUKPOOHOJIOrYEC-
KOr0 aHajn3a: (PJIaKOHUYHUK CO CIUPTOM, MUKPOU3MEIBYUTEIh TKAHEH
PT-2 (romorenusarop); crepwibHble nunerka Ha S50-100 wu,
CTEKJISTHHAs BOPOHKA C BJIOKCHHBIM B He€ OYMaXHbIM CKJIa4aThbIM
bunbTpoM, kosdbouka Ha 100—-200 mu;

2) nyisi MPUTOTOBJICHHWSI Tpenapara Ha omnpeaejeHue o00uei
YHMCJIEHHOCTH OAKTEePUONVIAHKTOHA: TapauHOBBIA cTekiorpad,
KapTOHHBIN Tpadaper 15%15 MM, crepuiibHas nunetka Ha 0,1 mu;



3) nyist moceBa MpPod BOJABLI HA JIA0OPATOPHBIE CPeabl: DJICKT-
puueckas mautka, tepmocrar (28°C); 3 mpobupku ¢ 10 M cre-
PWIBHOW BOJONPOBOJHOM BOJbI, CTEPUJIbHBIC MHUIIETKM Ha | M
(6 mrt.), wamku Ilerpu (12 mT.), konoOsl ¢ PIIA u PIIA, pa3bas-
nensubiM B 10 pa3 (PITA 1:10), u3 pacuera 20 mut Ha ofHy 4. [letpw.

YHacmb 1. Om6op u o6pabomka npob eo0bI
u3 moodesibHO20 sodoema

Xoo pabompwi. I1onroTroBUTH K pab0OTE MUKPOU3METBUUTEIb TKAHEH
PT-2 (romorenuszarop). [nst 3T70ro Kycouek BaTbl HAMOTATh HA MUHIIET,
CMOYHTH €T0 CIIUPTOM, IPOTEPETh BATHBIM TAMIIOHOM POTOPHBIA HOXK U
METAJNTMYECKUI CTakaH MpuoOopa. 3aTeM 00€ 4YacTH TOMOre€HH3aTopa
MIPOCTEPUIU30BATh OOKUTAaHUEM C MOMOIIBIO TOI0MCKEHHOTO BaTHOTO
TaMIloHa. MeTayuIMuecKkuil cTakaH mpuOopa Mpu OO0KUTAHUM CIIETYET
JIEP’KaTh THOM BBEPX IO/ HEKOTOPBIM YIJIOM, YTOOBI OTKPHITOE TLIaMs
camo I0raciio ociie UCYEPIIaHusl KUCIOPO/ia BO3TyXa.

CrepunbHoit nunetrkod Ha 50-100 M oTtoOpaTh COOTBET-
CTBYIOIIUN 00BEM BOJIbI U3 BHIOPAHHOW TOYKH MOJEIBLHOTO BOJAOEMA U
MIOMECTUTh €T0 B CTEPWIbHBIM MeTaunmueckuid crakad. [IpoOy oOpa-
ootath Ha romoreHuszatope B TeueHue 60 cexyna npu 4000 o6/muH
JUISL Ie3arperupoBaHus OaKTEPUOILJIAHKTOHA.

Jnd jmanbHEMIIe TOMOTEHHM3AlUM W YJIAUICHHS MUHEPAIbHBIX
qyacTul, nMpoOy BOAbI MPOPUILTPOBATH YEPE3 MPEABAPUTEIHHO CMO-
YEHHBIN JUCTUIUTMPOBAHHON BOJIOM CTEPUIIBHBIN CKIIa4aThii OyMax-
HBII QUIBTpP, BCTABJICHHBINA B CTEKJISIHHYIO BOPOHKY.

OuabTpoBaHHYI0 MNPoO0y coOpaTh B MYCTYH CTEPWIBHYIO KOJ-
oouky Ha 100-200 wma. IloaydeHHBIM oOpasel; ToTOB I Aajib-
HEUIIero MUKpOOHOIOTHYECKOTO aHaIu3a.



Yacmsb 2. [lod2omoeka npenapamoe OJisi IpsiMo20
cyema Ha cmeksiax (ModuguyupoeaHHbIU Memod
BuHoepadckozo —bpuda)

Xoo pabomwer. Ha npeaBapuTesbHO 00€3KUPEHHOM (JTydllle CTe-
PUIBLHOM) MPEIMETHOM CTEKJIe mapaduHOBBIM CTekIIorpadom (KapaH-
JAIoM TI0 CTEKJIy) HapucoBaTh 2 KBajpaTuka pazMepoMm 15%15 mm,
UCIIOJIb3Ysl KApTOHHBIN Tpadaper.

CrepuibHoi mtunetkod Ha 0,1 MJI HaHECTH BHYTPb KaXKJIOTrO
KBaJpaTHKa MUHUMAJIbHYIO Kallll0 (PUKCUPOBAHHOTO 0O0BeMa. Muk-
POOHOJIOTHYECKOM TeTIIeH, MPOCTEPUIN30BAaHHON MPOKAIMBAHUEM H
OXJIAXKJACHHOM B pabouell 30HE IUIaMEHH, PaCHpEeACUTh KaXKIyIO
KaIUTIO 110 BCEH IIOMIaAu KBaapaTuka. Ma3ok BICYIIUTH HA BO3AYXE.

Jlanee B OJIUH U3 KBAJIPATUKOB MIOMECTUTh BTOPYIO KaILIIO (PUKCH-
POBAHHOTO 00BEMa, MOBTOPUB BCIO MPOLEAYPY /10 MOJHOTO BHICHIXa-
HUS Ipenapara.

3ateM mpenapar 3aUKCUpPOBATH B IUIAMEHU CIUPTOBKU U
OKpacuTh (PYKCHHOM B TeueHHe 1-3 MUH, MMOCE YEro MPOMBIThH JHUC-
TWJUIMPOBAHHOW BOJOM W MPOCYIIUTh MEXKIYy KyCOYKamH (HUIib-
TPOBAJIbHOM Oymaru.

OxkpailileHHbIe TIpernapaThl TOMECTUTh B TUIAHIIIET, YTOOBI COXpa-
HUTb JIJISI MUKPOCKOIIMU HA TPETHEM 3aHITHH.

Uacmb 3. lNlocee Ha meepdblie numamersibHble cpPeobl

Xoo pabomelr. I3 dunbTpoBaHHOTO 00Opasiia BOJbI MPUTOTOBUTH
psAll U3 TpexX mocieaoBaTeNbHbIX 10-KpaTHBIX pa3BeJeHUM C COOJIIO-
JIEHUEM TPaBWII CTEPUIILHON PadOTHI.

JIns TiiyOMHHOTO TOCeBa U3 KaXKJIOT0 Pa3BEACHUS CTEPHIHLHOMN
MATNETKOM BHECTH 1O | M1 B 4 mycThie cTepruiibHbIE yaku [leTpu.

3aTeM MHOKYJIAT NEPBBIX JIBYX YAIICK OJTHOIO Pa3BEJACHHUS 3aJIUTh
PITA, a nByx ocrambHbix — PIIA 1:10. Cpenbl npeaBapuTeabHO
pacIuIaBUTh Ha IUINTKE M oXJaguTh 10 40-45°C. Jlis paBHOMEPHOTO
pacnpenesieHus TTOCEBHOIO MaTepualia HE3aCThIBIIYIO CpENy cpas3y
MepeMelIaTh ¢ WHOKYJATOM, mnepeMmenias damku lletpu ocTopox-
HBIMU KPYTOBBIMU JIBUKECHUSMHU I10 TIOBEPXHOCTH CTOJIA.



[Tocne 3acTeiBaHUsI Cpelnbl YAIIKU ITOANKUCATh ITEPMAaHEHTHBIM
MapKepoM, 3aBEpHYTh B OyMary JOHBIIIKOM BBEPX U TOCTABUTH B TEP-
moctar (28-30°C) ma 7-14 cyrok. Boiee umTenabHas MHKyOAIMs
CMBICJIA HE UMEET BCJIEACTBUE BBICBIXaHUS CPEJIBL.

Hapnuep Ha yamkax Ilerpu noipkHa ykasbiBaTh, U3 KAKOW TOYKH,
KaKoro MOJEJIBHOIO BOJOEMA, K€M, KOrJa M Ha KAaKyl Cpeay CAejaH
IIOCEB.

Uacmb 4. Obpa3sey oghopmsieHus1 1abopamopHo20
3aHssmusi

JlaTa
JlabopaTopHoe 3ansaTue 1

Henp u 3anaun npaktukyma (YUPC).

Marepuansl 1 000py10BaHHUE (OCHOBHBIE).

[enp 1 3a1aun 1a60PaTOPHOTO 3AHSITHSL.

JlonmoJIHUTEIbHBIE MaTepuaibl U 000pyJa0oBaHUE (HEOOXOIUMBIE
JJIsL TAaHHOT'O 3aHSTHS).

Onumcanne 00beKTa Uccae0BaHus (MOJISILHOTO BOJOEMA):

® IIPOUCXOXKJICHUE,

® pa3zMephl, 00bEM,

® BHCIIIHHUM BU]I,

® [IPO3PAYHOCTh U [IBETHOCTH BOJIHI,

® HaJlMYME IUICHOK HAa CTEHKAaX WIM I[OBEPXHOCTH OCAJKOB

(umano6akTepuu, BOJOPOCIH),
® IIPHCYTCTBUE COCYIUCTHIX PACTCHUH U )KUBOTHBIX,
® OCaJKU: XapaKTep rpyHTa, CIOUCTOCTh, OTTEHKH Ka)JO0ro CJOosl,
HaJIM4YMe HAWJIKa UM B3BEIICHHOTO WJIa B MPUJIOHHOM CJIO€,

® [IpoYKEe TPU3HAKH.

Onucanue npoObI BOABI (MeCTO 0TOOpPa, 00HEM)

Xon paboThI:

1. Obpabotka mpoObl BOALI W TOATOTOBKA €€ IS MHKpPOOHO-
JIOTUYECKOr0 aHaIu3a.

2. IlpuroToBieHue mpemnapara sl OpsIMOTO cyeTa OakTepuil Ha
PEAMETHOM CTEKJIE€ B IBYKPaTHON MOBTOPHOCTH.
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O0s13aTeNbHO yKa3aTh IJIONIAAb KBAIPATUKOB, HAPUCOBAHHBIX HA
CTEKJIe, 00bEM Karllellb, MOMIEAIINNA Ha MPUTOTOBICHUE KaXJIOT0 M3
JIBYX MapaJijiebHBIX MpenapaToB (V| U V»).

3. IloceB npo6 BOBI TITyOMHHBIM MeTOA0M 110 Koxy.

OO0s13aTeIbHO YKa3aTh, KaKUE pa3BeIeHUS ObLIM IIPUTOTOBIICHBI, 1
00BbEM HHOKYJIATA, BHECEHHBIM B Kaxayio 4. IleTpu, kakue cpensl
OBLIIM UCTIOJIL30BAaHBI IS BRIICICHUS CanpoTPO(OB U OJIUTOTPOOB.

PesynbraThl J1abOpaTopHOM pabOTHI: IpemapaThl Ha CTEKJIaX B
riaHmeTe, yamku Iletpu ¢ moceBamu B TepMocTare, J1abopaToOpHbIH
KypHaJ C OMUCAHUEM X012 pabOTHI.

JTabopaTopHoe 3aHATHE 2
Tema «Konn4yecTBeHHbIN U KAa4eCTBEHHbIN
aHanus retepoTpoHOro 0akTepmonnaHKToOHa»

OCHOBHBIE JIECTPYKTOPBI OpPraHUYECKOrO0 BEIIECTBA B JKO-
CUCTEeMaX — reTepoTpodHbIE MUKPOOPTaHU3MBI, KOTOPhIE MO HA0OPY
YTUIM3UPYEMBIX CYOCTpaTOB SBISIOTCS yHHUBepcaiamu. Cpeaud HUX
BBIJICJISIIOT JABE Tpynnbl: 1) komuoTpodsl, HyKIAIOIMIMECS B OTHO-
CUTEJIbHO BBICOKHUX KOHIIEHTpAIMAX OPraHUYECKOrO BEIECTBA;
2) onuroTpodbl, BBHIUTPHIBAIOIINE KOHKYPEHIIMIO TIPU HHU3KOM €Tr0
COJIEp)KAHUM.

TpanuuuoHHOEe Ha3BaHUE KOMUOTPO(OB — carmpoPuThl MPOU3OIILIO
OT T'PEUYECKUX CJIOB: Capoc — THWION M (UTOC — pacTeHue, uM 000-
3HAYaJM OPraHU3MBbl, JJI1 KOTOPBIX HMCTOYHUK ITUTAaHWSA — THHUIOIIUE
OCTAaTKH >KMBOTHOTO, PACTUTEIBHOTO WJIM MHUKPOOHOIO MPOUCXOXKIE-
Hus. B HacTosmee BpeMsi 0ojiee KOPPEKTHBIM B HAyYHOM OTHOIIECHUHU
SBJISIETCSI TEPMUH CAPOTPOPBI, HO CTAPBIM TEPMUH «CAPOPUTHD» TOKE
HEpeako ynorpedmsiercsa. B axonorum BogoeMoB 3Ta rpymma OakTepuii
CUMTAETCSI HAJIEKHBIM U  BBICOKOYYBCTBHUTEIBHBIM WHIUKATOPOM
3arpsi3HEHUS]  BOJOEMOB  OpPraHMYECKUMM  BEIIECTBAMU  OBITOBOTO
MIPOUCXOXKJICHUSI U IPYTUMU JIETKOPa3Jiara€MbIMU IPOIYKTaMHU.

OnHaKoO WMCTHUHHO BOJIHBIE MHUKPOOPTaHWU3MBI SBJISIFOTCS OJIUTO-
TpoaMu U BBICOKHE KOHIEHTPALUU OPraHUYECKUX BEIIECTB B CTaH-
JApTHBIX NMUTaTelbHBIX cpenax (0osee 4000 mrC/a B cocrae MITA
no cpaBHeHuto ¢ 1-15 mrC/n B Bojgoemax) Ijisi HUX TYOUTENbHBI.
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[loaToMy mpu HX BBIACICHUM B CHEHHAIBHBIX HCCIEI0BAHUAX
UCIIONIB3YIOT arapu30BaHHYIO TMPUPOJHYIO BOIY, a IS TOJYyYCHHS
Ooonee yHUDUIMPOBAHHBIX PE3YJIbTATOB — CTaHAAPTHYIO CpEay —
peioonentonnbid arap (PITA), pasoaBnennsiii B 10 pa3. B BogHoit
mukpoouosioruu MITA 3amensitor Ha PITA nns ydera ocobeHHOCTEM
MUHEPAIBHOTO COCTaBa NPUPOAHBIX BoA [11].

MHorourciaeHHblE UCCIEAOBAHNS MOKA3bIBAIOT, YTO YCTOMYMBHI K
Pa3IMYHbIM BO3JCHCTBHUSIM, B TOM YHCIIC W K 3arpsA3HEHHUIO, TOJBKO
CJIO’KHBIE OMOIIEHO3BI, BKITIOUAIOIIME B ce0s pa3HOOOpa3HbIe BUBL. B TO
e BpeMs CHJILHOE 3arpsi3HEHUE BOJOCMOB MPUBOIAUT K CHIYKCHHUIO KaK
MUKpPOOHOM Macchl, Tak U 4yucia BUaoB. Eciu mpoaykius 6uomaccel 1
YBEJIMYMBAETCS, TO 3a CUET YCKOPEHHMs pOCTa  OTAEIBHBIX
MHUKPOOPTaHW3MOB, JUISI KOTOPBIX HOBBIE YCIIOBHS SIBIISIIOTCS OoJiee
onmaronpusTHeIMUA. [lOATOMY CHIDKEHHE BHJIOBOTO pa3zHOOOpa3us
reTepoTpodoB CIYKUT HAJICKHBIM UHIUKATOPOM 3arpsi3HEHUS.

YcTaHOBIIEHO, YTO B OOJBITHHCTBE IPUPOIHBIX BOJ JTIOMUHHPYIOT
MOJIBMKHBIC TPAMOTpHUIIATENIbHBIC MAJIOYKH. B ocagkax K HHUM TIpH-
COCIMHSIOTCS aKTUHOMMIIETHI, HE UMEIOIINUE, OJHAKO, CTOJIb 3aMETHOM
poiM, Kakyro OHM wurpator B mnouBax [l13]. Hammume cnopo-
00pa3yroIIuX 0aKTepUl KOPPEIUPYyeT CO CTENEHbIO TPOMDHOCTH BOJIO-
ema. B onurorpodHsIx BoJax Ha WX JOJIIO PEAKO MPUXOIUTCSA Oosee
10% campodutoB. B Me30TpoHBIX OHU MOTYT cocTaBisATh 20-25%.
B nuctpodHbIXx Bojoemax cropooOpasyroliye OakTepuud 3aHUMAloT
JTOMUHHPYIOIIEe ToJ0KeHne, 3aHnMas oosee 85% [6].

B oTHOCHUTENBHO YHMCTHIX BOAaX MpeoOsiafaroT KOKKU — 10 80%
oOmiero 4yucia canpouToB, MPH 3arpsA3HEHUH BO3pacTaeT JI0Js
CIIOPOHOCHBIX M JpYrux mnanoykoBujaHbix Gopm— 10 80%. B
3HAYUTEILHOM KOJIMYECTBE MOABIAIOTCA BUOpHoHBI (10% u Oosee), a
yIeJIbHBIN BeC KOKKOB pe3ko najgaet (10% u menee) [6].

Hapsiny ¢ yHHBepCaJdbHbBIM B OTHOIICHHUU OPTraHUYECKHUX
cyOCcTpaToB rerepoTpodHBIM HACEICHUEM MPUPOIHBIE 0AKTEPHUOIICHO-
3bl COJIEpKAT OOJIBIIOE KOJIMYECTBO MHUKPOOPTaHU3MOB, OCYIIIECT-
BIISIFOIIMX Pa3JIMUHbIE ClIeM(PUUECKIE OMOTeOXUMUYECKHUE MPOIIECCHI.
WX BBIIENSAIOT Ha CEJICKTUBHBIX cpellax W I KOJWYECTBEHHOTO
oTpeJieNIeHNs UCTIOJIb3yIOT METOJI MpeAeiabHbIX pa3Benenuid. [locnen-
HUW MEHEee TOYEH, IO CPAaBHEHMIO C YaIlIEYHbIM, HO OoJiee y100eH s
ydeTa MHUKpPOOPTraHHW3MOB, IUIOXO pAaCTyIIMX Ha TPaJIUIMOHHBIX
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nabopaTopHbIX cpenax. Tak, MeTon NpeebHbIX pa3BeCHUN UCTIONb-
3YIOT JJIs ONPEACIICHUS KOJIMYeCTBa OOJIMTaTHBIX aHa’poOoB, Oak-
Tepui, 00pa3yIOIIUX Pa3TUYHbIC Ta3bl U KUCIOTHI, @ TAKXKe JJIs y4ueTa
a30T(PUKCATOPOB, HUTPU(DUKATOPOB, CYIb(HATPEAYKTOPOB U MpeJICTa-
BUTEJICHI MHOTHUX JAPYTUX, TaK Ha3bIBa€MbIX (PU3MOJIOTHUECKUX (MeTa-
OOJIUYECKUX ), TPYIIIL.

CynbdarBoccranapiuBatonue Oaxtepuu (CBB), wnmm cynbdar-
PEAYKTOPHI, — OJTHA U3 T€X UHIUKATOPHBIX IPYIII, KOTOPHIE OMPEIEIISIIOT
COCTOSIHME€ BOJHOM SKOocuUCTeMbl. OHH Y4YacCTBYIOT B aHa’pOOHOI
MUHEpaIM3allid OPraHWYECKOro BEILECTBA, SBIISIOTCS OCHOBHBIM
UCTOYHUKOM  CEPOBOJIOpOAQ,  MOJUIEPKHUBAIOT  OKHUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIM OamaHc B BojoeMe. B Bomax, oOoramieHHBIX
cyab(haTaMu, THTEHCUBHOCTD CYJIb(DaTpeAyKIIMH HE TOJIBKO OMPEAEISET
CKOPOCTh pa3BUTUSl (POTOCHUHTE3UPYIOIIMX W OECIBETHBIX CEpO-
OaKkTepuii, HO SIBJISIETCS KaTaJlu3aTOPOM KPyTrOBOPOTa BEIIECTB OMOTOMA
B 11esioM [2]. Beicokas unciienHocth CBb cBUAETENBCTBYET O TOM, YTO
OAKTEPUOIIAHKTOH HE CHPABIIIETCS C OPraHUYECKUM 3arpsi3HCHHEM U
polece ACCTPYKIMH TIEPEXOIUT B aHadpoOHYI0 30HY. B MeHbIei
CTETICHU 3TO MOXKET YKa3bIBaTh Ha 3arps3HEHUE BO0EMa CyJib(aTaMu.

JlonoJTHUTE/IbHBIE MATEPHAJIBI M 000PYy/I0BAHUE:

1) nyis moceBa JOHHBIX OCAJAKOB Ha BbIABJEHHE CYyJabdart-
PEAYKTOPOB: CTEPUJIbHBIC THUIIETKA C OTOMTHIM HOocoM Ha 10 wmui,
5 NEHUITUUTMHOBBIX (PIaKOHOB (IMIPOOUPOK) CO CTEPUILHBIMU PE3UHO-
BBIMU MPOOKaMU, HETIOBPEKICHHAs numneTka Ha 10 mu1, xujakas cpeaa
BaH /[lenbaeHa u3 pacuera He MeHee 10 My Ha NEHUIWLIAHOBBIN
(dbakoH, 5 nuneTok Ha 1 mur;

2) IJM MOACYEeTA YHUCJIa canpoTpodoB U 0JUTOTPOGOB: YAIIKH
Iletpu ¢ moceBaMu, Mapkep, OpUOOp MJId TOJACYETa KOJIOHH,
MUKPOKAJIbKYJISITOD;

3) NJIA ONMCAHUA OCHOBHBIX MOP(OTHIIOB: ITPEIAMETHBIE CTEKIIA
C JIYHOYKOM, CTaKaHYMK C BAa3€JIMHOM W IJ1a3HOM MUIIETKOU, ITOKPOB-
Hble cTekia 24x24 mm, 3%-ub1id pactBop KOH, MeTuneHOBbIN CHHUI
no Jlednepy, 0,5%-Hblil BOJHBIN pacTBOP HEUTPATLHOTO KPacHOTO.
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Yacmb 1. [NTocee OOHHBLIX 0caldKoe8 0Jis1 ornpeodesieHuUs
qyucna cynbghampedyKkmopoe Memooom
npeodesibHbIX decsimuKpamHbIX pa3eedeHul

Xoo pabomui. CtepunbHol nunetko Ha 10 Myt ¢ OTOUTHIM HOCOM
oTOOpaTh HEMHOTO JOHHBIX OCAJKOB, HMCIOJIb3ys 3aKOH COOOIIaro-
MIUXCA COCYZOB. | MJI mpoObl BHECTH B TEPBBIN NMEHUITMJITMHOBBIN
(dhJ1akoH, 10aUTh B HETO 9 Ml cpeanl BaH JlenbaenHa [7].

Cpena BaH JlenbieHa SBISIETCS CEICKTUBHOM IS CyJib(aTpeayk-
TOPOB U UMEET CIEAYIOMNM cocTaB (T/7):

acriaparuH — 1,0  nmakrar —-35,0

MgSO47H,0 —1,0  FeSO,47H,0 — CIIebl

K,HPO, —0,5 BOIONpPOBOJHAsA BOJA —1n
pH=7-7,5

CBexell TUIETKON COJIEPKUMOE MEePBOro (piakoHa mepeMeniarh,
oToOpaTh 1 MJI cMecH U TIEpEHECTH €ro BO BTOpO# (uiakoH. JonuTh B
Hero 9 mit cpenpl BaH Jlenpnena. HoBoil nunerkor Ha 1 Mu1 conepxu-
MO€ MepeMeNaTh U NOBTOPUTH MPOLEAYPY, MOCIECIOBATEIBHO IEepe-
X0/l K ATOMY (hJIaKOHY.

JInst co3manusi aHadpOOHBIX YCIOBHM Bce (PIIAKOHBI TE€PMETUYHO
3aKPBITh PE3UHOBBIMU MTPOOKAMH.

[TockonpKy Kaxkpas mapa CTyIAEHTOB TOTOBUT CBOM DSl pa3Be-
JICHUH, TO B UTOT€ MOJYUHUTCS 3—4 MapajuieNbHBIX MMOCEBA U3 OJHOTO
MOJIEJIBHOTO BOJOEMA.

Bce noceBbl mocTaBuTh Ha 3—4 Henenu B TepmocTar npu 28°C.

Yacmb 2. OnpedesieHue 4yucna
canpompogHbIX U ontu2ompogHbIx 6akmepud,
koaghpuyueHma mpogpHocmu

Xo0 pabomsi. Pazobpats yamiku IleTpu ¢ moceBamu 1o cpejam
(PITA u PITA 1:10) u pa3Benenusim. [IpocMOTpeTh TOCEBBI.

[TomcunTaTh YMCIIO KOJOHMI Ha KOKA0M Jallike. Pe3ynprarsl 3aHec-
TU B 1IpoToKoa (dopma 1), riae n; U n, — YUCIO KOJOHUM, BRIPOCIINX HA
JIBYX YalllKax, 3aCETHHBIX MapalIeIbHO U3 OJTHOTO PA3BEICHUA.
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®opmMma 1

Ilpomoxon yuema uucna kononui na yawikax Iempu (n;)
C PA3TUYHBIMU J1A00PAMOPHBIMU CPEOaAMU

Paseeoenue PIlIA PIIA 1:10
1:10 (107 n, n,
np ny
1:100 (107) n, n,
np np
1:1000 (10™) n, n,
np ny

B BoaHOM MUKpPOOMOJIOTMU KOJWYECTBO KOJIOHWUW OOBIYHO YUH-
THIBAIOT B TE€X Pa3BEIICHUAX, IJie UX BbIpactacT He MeHee 20. Ecnnm
KOJIOHUW CIIMIIKOM MHOTO U CJIeNlaTh MEPECEB HEIb3s, TO MOJICUET
BEIYT CIETYIOIINM 00pa3oM:

1) nenar MOBEPXHOCTb YAIIKA Ha ceKTopa (B 3aBUCHMOCTH OT
TYCTOTBI KOJOHUM OT 16 10 64 CEeKTOpPOB), IOJCUUTHIBAIOT KOJIH-
YECTBO KOJIOHUM B OJJHOM CEKTOPE U MEPECUUTHIBAIOT HA BCIO MOBEPX-
HOCTb arapoBOW IIJIACTUHBI;

2) B OymaxHOM (PuiIbTpe pa3MepoOM C YaIlKy BBIPE3AIOT KBa/l-
pPaTHK IUIOMAIbI0 1 CM™ M MOJACUYUTHIBAIOT YMCIO KOJIOHHM B HECKOJIb-
KMX TaKUX KBaJpaTuKax, rnepemenias (QuibTp Mo BCEl MOBEPXHOCTH
Yaliki. 3aTeM IMOJICUUTHIBAIOT CPEIHEE KOJIMYECTBO B OJJHOM KBajpa-
THKE Y NMEPEBOJAAT Ha IION[A]b arapoOBOM IJIACTHHBI.

[locne 3amonHeHus nportokona (popma 1) mpoaHanU3UpPOBATH
pe3yJsibTaThl. [Ipy npaBUIBHO TPOU3BEJECHHOM MTOCEBE C YBEIUUYECHUEM
Pa3BElICHUS YHCIIO BBIPOCIINX KOJIOHUM JIOJKHO YMEHBIIATHCS HE Me-
HEe 4YeM B 3 pasza MEXJy COCeIHUMHU pa3BeacHusMuU. Eciu sta 3ako-
HOMEPHOCTh MMEET MECTO, TO ISl pacueTa 4ucia TeTepoTpOPHBIX
MUKPOOPTaHU3MOB COOTBETCTBYIOIIEH TPYIIIBI CIEAYET BBIOPATH TO
pasBeneHue, u3 koroporo Ha yamke Iletpu Bbipocmo ot 100 mo
300 KonoHUI.

Jlatee ¢ TIOMOIIBIO KPUTEPHS )~ OMPEIEIUTbH BO3MOMKHOCTD
yCpPEIHEHUST PE3yJbTaToB. JIJisi 3TOTO 3alOIHUTHh CTATUCTHUECKYIO
Tabnuiry mo gopme 2.
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dopma 2
Bvtuucnenue cpeonezo keaopamuuno2o OmkjioHeHUA /

—\2
n; n n. —n
| (n —n)
n;
np
. — 2
CymMmMa KBaIpaTUYHBIX OTKJIOHECHUI > (ni — n)

. 2
Paccuurars kputepuit y~ o popmye:

LN @.1)

n

rle n SBISETCS CPEIHHM apU(pMETHYCCKHM pEe3YIbTATOB ABYX
IIOBTOPHOCTEH (CM. IIpuMep B TabI. 2).

3HAYCHNE BEIMUYMH Y~ MOXKHO HA}TH B CTATHCTHYCCKHX TAOIIH-
nax. B ciyyae aBykpaTHON MOBTOPHOCTU CIIEIye€T BOCHOJIb30BAThCS
BEJIMYMHAMU, PACCUMTAHHBIMU JUUISI 4YMCJIa CTEeNeHed cBoOoabl (o),
paBHoro 1 (a=i—1, rae i1— uyumcio moBTOpHOCTEH). M3 Tabmuiibl
cienyer, 4yro npu 5%-OM ypOBHE BEPOATHOCTH pa3audue OyaeT
3HAUMMBIM IIPU )~ HE MeHee 3,841,

Tabnuiia 2
Ilpumep onpeodenenus /
n; n n; — n (ni — ;1)2
201 192 9 81
183 192 -9 81
CyMMa KBaIpaTHYHbBIX OTKJIOHEHUU 162

B nanHoMm mpumepe xz = 162/192 = 0,844, yro menbiie 3,841.
CrenoBaTenbHO, pa3jiMuMsl MEXKY MOBTOPHBIMU ONPEACICHUSIMU HE
3HAYUMBI, U PE3YJIbTATHI MOKHO YCPEIHSITh.

Eciun X2 > 3,841, TO paznuuus MEXIy IOBTOPHBIMH OMpE-
JECIICHUSIMU 3HAYUMBI, U YCPEIHSITh PE3yIbTAThI HEIb3S.
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Tornga Mo COBOKYNMHOCTH NPHU3HAKOB CIEAYET BbIOpATh OAHY
y, [leTpu, 4nCI0 KOJOHMI KOTOPOM C HAaUMEHBIIEH ONIMOKOW JacT
oOIIUI pe3ysbTarT.

IlepecyeT CpeqHEro Ymcia BHIPOCIINX KOJNOHHE (n) Ha YHMCICH-
HOCTb OakTepuil cOOTBETCTBYOMICH rpyibl (N) TPOU3BOAST, HCXOIS
U3 TMPEANoJOKEHUs, YTO OJIHOM KOJIOHMEOOpa3ylolled enuHUIeH
(KOE) sBnsiercst otnenbHass MUKpOOHas KieTka. (s 3Toro ucmosib-

3YIOT hopMyITy:

N = 2T [KOE/mi], (2.2)

A%

e n— CpElIHEE YHCIIO KOJIOHMW Ha 4amkax IleTpu, 3acessHHbIX U3
OJIHOTO pa3BelieHUus, I — Kod(h(PUUMEHT pa3BeleHus, V— 00beM
WHOKYJISITa (M),

OnTumanbHBIM Pa3BEICHUEM CUUTAETCS TO, IIPU MTOCEBE U3 KOTO-
poro BeIpactaeT okoio 300 xomoHuit Ha oxHOM 4amke [10]. Ecnm ¢
YBEIIMYECHUEM pa3BEJCHUA KOJMYECTBO KOJOHMM 3aKOHOMEPHO
yMeHbinaerca, To KOE neicTBUTENbHO MPEACTAaBICHO OJHOM KIIET-
KOM, W JUIsl pacyeTa YHUCICHHOCTH MOXHO HCIIOJIb30BaTh TO pa3Be-
JIeHrEe, KOTOpoe JaeT MakcuMmaiibHoe 3HaueHue N. Ecnu 3ta 3akoHO-
MEpPHOCTh HApyIIAeTCs, TO HYXKHO JIOTHYECKUM MyTEM YCTaHOBUTH
NpUYMHY (HECTEPUIBLHOCTh IIOCEBA, ArperupoOBaHHOCTh OAKTEPHUO-
IJIAHKTOHA W T.T1.) U B3STh TO 3HAYEHHUE, KOTOPOE JaeT Haubosee
peaJbHYIO BEJIMUUHY.

Yucnennocts canpoTpodoB (Neayp) PACCUUTATh IO YUCITY KOJIO-
Hui, BeIpociiux Ha PITA, uucnenHocts omurorpodoB (Ngy.)— MO
yucity KoJioHui, Beipociminx Ha PITA 1:10. Janee onpenenuts Ko3g-
bunmeHT TpoHOCTU Kak

KTpO(b. = NOJ‘II/IF./ Ncanp. (23 )

CrnenaTh BBIBOJ O TPOPUUECKOM CTaTyCE BOJOEMA Ha OCHOBAHUU
YUCJIEHHOCTH CanpOTPOPHOro OAKTEPUOIUIAHKTOHA U 1O KO3 Puiu-
eHTy TpodHOCTH [4].

J171s1 TpyNIOBOTO OTYETA 3alOJTHUTD Ta0JI. 7.
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Uacmpb 3. KauecmeeHHbIU aHanu3
6akmepuornsiaHKMoHa

Xoo pabomwr. OTOOpaTh 4YalllKW, TJ€ BBIPOCIO JAOCTATOYHOE
KOJIMYECTBO KOJOHUI CPEIHETO pa3Mepa Ha MMOBEPXHOCTH CPEIbI.

Ha ocHOBaHMM BHENIHUX Pa3IMYMA BBIJICIUTH OCHOBHBIE MOP-
(b OJIOTHYECKHE TUIIBI CTPOTO a3POOHBIX KOJOHHUM U MOJICUYNUTATh KOJIH-
YECTBO KOJOHUH Kaxxaoro mopdoruna. OnucaHve KOJOHUM, BBIPOC-
IIMX Ha TMTOBEPXHOCTH, U UX KOJMYECTBO 3aHECTH B MPOTOKOJIBI yUeTa
Ka4eCTBEHHOTO COCTaBa canpoTpodoB u oaurotpodos (dhopma 3).

3aTeM M3 KaXA0ro MOpQOJIOrHYeCKOro THUMAa KOJOHUU IPHUTO-
TOBUTH TIpemnapaThl JJii MUKPOCKOIIMPOBAHHS U OIPEISIUTh OCHOB-
HbIC TPU3HAKU OAKTEPHUH:

e MOP(OJIOTHIO KJIIETOK MPH MPOCTOM OKpaITMBAHUH (PYKCUHOM;

® HAJIMYKE CIOP C MOMOIIBI0 AUDPEepEeHIINATBLHOTO OKpaIIMBAHUS
no [lemkoBy, eciu HEOOXOAMMO;

e muddepenuuanmio no ['pamy 6€3 okpamvBaHus;

® TI0JIBUKHOCTH B TIpernapaTe «BUCIYAS KT,

Pe3ynbTatel 3anectu B mpotokou (popma 3).

®opma 3
Ocnoenvie moppomunoi
canpomponuix (onuzompoguvix) dakmepuii
Ne | Buewnuti Onucanue Muxkpocko- Ceouicmsa Yucno | [ons
n/n 8U0 KOJIOHUU nuyeckas bakmepuans | KoJIOHUU | MOpgho-
KOJIOHUU KapmuHa HbIX KIIemOoK Ha muna,
(puc.) (puc.) nogepx- 8 %
Hocmu
y. [lempu
Pucynok: | @opma, Pucynox mo- | 1) oTHOMIE-
BU/T MOBEPXHOCTh, | JIi 3pEHUS C | HUE K
cOoKy, KOHCHCTEHIIUS, | yKa3aHUEM B | OKpacKe Mo
BUT Kpasi, nonpucyHod- | ['pamy,
CBEpXY npod b, HOUM moamucu | 2) Mmopdoiio
IBET, YBEJIIMYCHUS | THSI
TaMeTp MHUKpOCKONa, | 3) moJaBHX-

crioco0a Mmpu- | HOCTh
TOTOBJICHUS | 4) HaTU4He
mpemnapara crop
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Mopdonorudeckoe onucaHue KOJOHUI

B mpoTokosie pucyroT BHEIIHUN BUJ KOJOHUM B JIByX paKypcax:
cBepxy U B npoduiib. CIoBECHOE OMUCAHKUE TPOBOJIAT MO CJIECAYIONICH
CXEMe:

1) popma — oxpyrias, HenIpaBUIbHAsI, pU30UIHAS;

2) nogepxnocmv —  THajKas, IIepoxoBaras, Oopo3gdaras,
CKJIa4yaTasi, MOPIIUHKUCTAs C KOHIEHTPUYECKUMU KpyTramu;

3) KkoHcucmenyus — TUIOTHAsl, MATKas, BpacTarolas B arap,
pacceImyaTas u T. 11.;

4) kpas — pOBHbBIE, BOJHUCTHIE, 3y0UaTble, 0aXpoMyaThI€ U T. [I.;

5) npoghune — MIAOCKUM, BBITYKIIBIA, KpaTepooOpa3Hblid, KOHYCO-
BUJHBIA U T. 1.;

6) yeem — OECUBETHBIN, OCJBIA, KENThIH, PO30BbIMA, KPACHBIM U
T. J1.;

7) ouamemp — B MM.

Merto npocToro okpamniuBaHusi 0akTepui

[IpenmeTtHoe cTekio (7826 MM) OO0€3XKHPUTH C ITOMOIIBIO
KyCOYKa X035MCTBEHHOTO MblJIa: HATEPETh UM PabOUyI0 TOBEPXHOCTh
CTEKJIa, a 3aTeM YJIAJIUTh €0 Cle/ibl Caa(EeTKOM.

Ha 00e3:kupeHHYyI0 MOBEPXHOCTh HAHECTH KaIUIIO CTEPHIHLHOMN
TUCTHIINPOBAHHON BOJBl. BHECTH B HEe MHUKPOOHMOIOTHUECKOMN IeT-
Jeii HEeMHOTO OMOMacChl U3 KOJIOHUH, MPUTOTOBUThH CYCIICH3UIO MEpe-
MEIIMBAHUEM U cJieNlaTh Ma30K. [Ipy 3ToM Karuio CyCcrneH3uu pacnpe-
JEUTh KaK MOKHO 00Jie€ TOHKHUM CJIOEM IO MOBEPXHOCTHU CTEKIIA.

[IpUroToBIECHHBIM TaKUM OOpPa30M Ma30K BBICYIIUTh Ha BO3YyXE
pyu KOMHATHOW Temreparype wid B tepmocrtare (28—40°C). Ilono-
rpeBaTh MpPENapar KaTErOpUYECKH HEINb3s, T. K. MPU HHTCHCUBHOU
MOTEpe BJIard MPOUCXOJIUT OBICTPOE CBEpPTHIBAaHUE OEIKOB U KIIETKA
TEpSAET CBOIO €CTECTBEHHYIO (hOpMYy.

BricylieHHBIN Ma30k 3aUKCHpPOBaTh B IUIAMEHM Topenku. s
TOTO CTEKJO B3SATh MHUHIETOM M TPOEKPATHO TMPOBECTH Yepe3
BEPXHIOIO 4YacTh IJIaMeHu 2—3 pasza (okojo 2 c¢). JlnurenbHas Qpuk-
caldsi MOXET U3MEHHUTh CTPYKTYpy KJIETOK, a HEJI0CTaTOYHO
3a()UKCUPOBAHHBIN Ma30K CMBIBAETCS CO CTEKJIa MPH MOCIEAYIOIIEH
oOpaboTke. Kak wu3BeCTHO, yOWThIE MUKPOOHBIC KJIETKH JIyYllle
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NPUKPEIUIAIOTCS K CTEKIy W 00Jiee WMHTEHCUBHO BOCIHPUHUMAIOT
okpacky. [locne ¢ukcanmm Ma3Ky 1aTh OCTHITh.

OUKCHUPOBAHHBIN NPENAPAT MOJHOCTBEK) TMOKPBITH HECKOJIBKUMU
KaruIsiMH Kpacsiiero pactBopa. KpacHeiMu kpacutensiMu kpacst 1—
2 MUH, 2 CHHUMH — 3—5 MUH.

3aTeM KpacKy CMbIThb AUCTUJUIMPOBAHHOW BOJOW, MAa30K MpO-
CYIIUTh MEXAY KycOoukamu (UIbTPOBAJIBLHONM Oymaru WM Ha BO3-
JyXe, MAUKPOCKOIIUPOBATh MPHU MAKCUMaJIbHOM YBEJIWYECHUU C MOMO-
b0 MACISTHOW UMMEPCHH.

Oxkpacka cniop no [lemkoBy

Ma30K, IpUroTOBIICHHBIN MO BBIIIEONMCAHHON METOJIUKE U (DUK-
CUPOBAHHBIA B IUIAMEHU TOPENKHU, OKPACUThH IIPU HATPEBAHUU METH-
neHoBbIM cuHuM 10 Jlednepy. [Ipemapar HarpeTs B cpeaHed 4yacTu
IJJAMEHHU, OCTOPOKHO IIepelBUTas CTEKJO. [[oBecTHm Kpacurenb A0
kuneHus (rmosipneHus napoB). Kpacuth npu kuneHun kpacurens 15—
20 ¢, He JAOImMycKasi BbICBIXaHUs KpacuTeds (1o Mepe HCIapeHus
100aBJIsIsl HOBBIE IOPLIMH, JT0KAABLINCH OCTBIBAHUS CTEKJIA).

OcTeIBIIMI TpenapaT MPOMbITH BOAOU, JokpacuTh 0,5%-bIM pac-
TBOPOM HEUTPAIBHOrO KpacHoro B tedeHue 30 c, a 3aTeM CHOBa Mpo-
MBITh BOJOW U BBICYIIIUTh MEXKIY MOJIOCKaMHU (PUIIBTPOBAIBHON OyMard.

[Ipy mpaBUJIBHO BBIMOJHEHHOM OKpAIlMBAaHUHU CIOPBI MpUOOpe-
TalOT ro’1y00BaTO-CUHUN LIBET, a OAKTepUaTIbHBIEC KIETKH CTAHOBSTCS
PO30BBIMH.

Huddepennmanus 6axktepuii o I'pamy 6e3 okpaniBaHus

Ha npeamMeTHOE cTekII0 HaHeCTH Karuiio 3%-ro BOJHOTO pacTBOpa
KOH. Mukpobuosoruueckoi meryiel BHECTM B HEE HEMHOro OWO-
MacChl M3 KOJIOHWM W TIIATEJIbHO pa3MellaTh KPYTOBBIMH JBH-
KeHusamu. Yepe3 5—8 ¢ MEeTII0 MOXKHO pe3ko MoAHATh. CycrneH3us
rpaMOTPUIIATEIIBHBIX OaKTepUil CTAHOBUTCS BSI3KOW M TSHETCS 3a
netie, o0pa3yss MyKOUAHbIE TSxKHU. ['pamMIonoKuTenbHble OakTepuu
PaBHOMEPHO paclpeesitoTcss B Iesiouu (Kak B Boje). Peaxius
CUMTACTCSI OTPHULIATEILHOM, €CIM O00pa30BaHUs CIM3UCTBIX TSKEU HE
naOmronaercsa B Teuenue 60 c.

VYBenuueHue BSI3KOCTH BBI3BAHO JIM3UCOM KJIETOYHBIX CTEHOK
IPaMOTPHUIIATENIbHBIX OaKTEpU B IIETOYHOM PACTBOPE U OCBOOOXK-
JICHUEM BHYTPUKJICTOUYHBIX MMOJUMEPOB [8].
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Meton ¢ KOH sBnsiercst 60oee ObICTPBIM, MPOCTHIM U JICIICBBIM,
10 CPaBHEHMIO C TPAJMIIMOHHON MeTOAMKOW Iud@epeHInaaIbHOTO
OKpAIIIMBAHUS, 1 MOXET UCIIOJb30BaThCS B MOJIEBBIX YCIOBUSIX.

[IpuroroBiieHKe npenapara «BUCSIYAs Karuish)

[IpenBapuTeabHO Kpasi JIYHOUKH MPEIMETHOTO CTEKJIA aKKypPaTHO
CMa3aTh TOHKWM CJIOEM Ba3eJInHa.

B3sate Oonbinoe (24%24 MM) MOKPOBHOE CTEKIIO, OOC3KHPUTH,
HAHECTU HA €ro IMOBEPXHOCTh KAIUI0 CTEPUIIBHOW BOAbl. MUKpO-
OMOJIOTUYECKOM METJIeH MOMECTUTh B KAIII0 HEOOJBIIOE KOJIHMYECTBO
KYJBTYPBI.

[TokpOBHOE CTEKJIO HAKPBITh MPEIMETHBIM TaK, 4TOOBI Karuis
OKa3zaJlach B IIEHTPE MOJ CBOJOM JYHOUKH, U OOJBIIMMHU MabllaMH
0o0euX pyK TepMETUYHO NPUTEPETh MOKPOBHOE CTEKJIO K IMPEIMET-
HOMY JI0 HOSIBJICHUS Pady>KHbIX Kosiel] HproToHa.

3aTeM aKKypaTHO IepeBepHyTh npenapar Ha 180°. Torma B mosy-
YEHHOW KaMepe Kareybka ¢ 0akTepusiMu OyJIeT CBUCATh C OKPOBHOTO
CTEKJIa, HE Kacasich JHA JYHOUYKH. [Ipemapatr ocTopox)HO paccmar-
pUBAIOT NIPU MAKCUMAIIbHOM YBEJIMYEHUU MHUKPOCKONA C MOMOUIBIO
MAaCJISIHOW UMMEPCHUH.

B 3akmrouenue, 000011asi MOTyYEHHBIE JAHHbBIC, PACHPEACIUTH
Bce Mopdosorudeckue TUIBI  OakTepuid  (campoTpopHBIX U
OJIUTOTPOGHBIX OTACIBHO) HAa 4 OCHOBHBIC IPYMIIBI:

1) KOKKH,

2) rpaMOTpHUIIaTeIbHbIC HECTIOPOOOPA3YIOIIHE MAI0YKH,

3) rpaMIoJIOKUTENIbHBIE CIOPOOOPa3YIOIIUE MATIOYKH,

4) rpaMmoJIOKUTENIbHBIE MAJIOYKHU, HE 00pa3yloliue CIop, ¢ yKa-
3aHUEM JI0JM Kaxjaoro Mopdotuna OakTepuil B COCTaBe COOTBET-
CTBYIOIIEH TPyl a3pOOHOT0 OAKTEPUOIJIAHKTOHA.

OTMETUTh HATMYKE TUTMEHTHBIX (POpM.

CrnenaTh BBIBOJ O COCTOSIHUM BOJbI B BOJOEME MO pe3yibTaTaM
Ka4eCTBEHHOTO aHaJIN3a 0aKTEPUOIIJIaHKTOHA.

JI71st TpynnoBOTO OTYETa COCTaBUTH TAOJI. 8.
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Yacmb 4. O6bpa3ey oghopmiieHus
JlabopamopHO20 3aHsIMus

JlaTa
JlabopaTopHoe 3ansiTHE 2

[{enb 1 3aj1aun 1a00OPATOPHOTO 3AHSTHUSL.

Marepuansl 1 000py10BaHUE.

Xon paboThl.

1. Ot6op mpo0® W MOCEB OHHBIX OCAJKOB IS OMPEACICHUS
YUCJICHHOCTH CyIb(aTpeayHUPYIONUX OaKTepuil METOA0M HauboJjiee
BEPOSATHOTO YHUCJIA.

O0s13aTeIbHO OTMETUTh, CKOJIBKO MapaijieIbHbIX MOCEBOB OBLIO
C/CJIAHO U3 KaXJIOro pa3BeACHUs CTyACHTaMH, OOCIEAYIOIUMU OJIUH
MOJIEJIbHBIN BOJOEM.

2. Iloacuer kosonumii Ha damkax Iletpy ¢ PIIA (o
carpotpodoB) u PITA 1:10 (ans omurotpodos).

Pesynbrarsl 3aHecTu B ipoTtokoi 1 (popma 1).

3. Onucanue OCHOBHBIX MOP(OTHIOB KOJOHUN CanmpoOTPOPHBIX
(mpotokout 2) u onurorpodHsIX (MpoTokos 3) dakrepuit (popma 3).

4. Pacuet 4MCIIEHHOCTH canpoTpodOB MO MPOTOKOIY 1.

VYkazaTh TO pa3BeleHHUE, MOCEBBI U3 KOTOPOro OyAyT B3SITHI IJIS
pacueta. OmnpenenuTh BO3MOXHOCTb YCPEIHEHHUS pPE3yJbTaTOB IO
kpurepuo . CocTaBuTh Tabmumy mo dopme 2. YKasaTh 9HCIO KOJIO-
Huii Ha 4. Ilerpu, B3saTO€ A pacyera Neyy,, BBIYUCIUTH MCKOMBIM
MOKa3aTeb.

5. PacyeT 4uciaeHHOCTH OJUrOTPOHBIX OakTepuil (mpoToko 1).

[ToBTOPUTH BBIICONMUCAHHYIO TIPOIIEAYPY C pe3yJbTaTaMH ydeTa
KoJIoHUH, BeIpocinx Ha PITA1:10.

6. Pacuet ko3 uimenta tpodpHocTH.

BriBoas!l (0 KauecTBE BOABI B MCCIEAYEMOM MpoOe MO KaKIOMY
U3 OIpEJICIICHHBIX MOKa3aTenei).

Pesynbratel YHUPC: o0oOmieHHas Tabiauma i TPYIIIOBOTO
otuera (Tabn. §).
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JTaBopaTopHoe 3aHATuE 3
Tema «KonuyecTBeHHble XapaKTePUCTUKMH
OakTepunonnaHKTOHa»

OO0uiee KOJUYECTBO OAKTEpHil, YUUTHIBAEMOE MPSAMBIM CUETOM,
COCTaBIIIET Ty OCHOBHYIO MacCy MHKPOOPTaHHW3MOB, KOTOpas OTMpe-
JIeJISIET TPOIECCHI IECTPYKIIMKA OPTaHUYECKOTO BEIIECTBA B BOJIOEMAX,
KaK B BOJHOM Macce, Tak ¥ B JIOHHBIX OTJIOKEHUsIX. BBICTpO pearupys
Ha W3MCHCHHS BHEITHUX YCIOBHUH, KOJIMYECTBO OaKTepUil C ydeToM
WHTEHCUBHOCTH Pa3MHOXKECHHS OTpa)kaeT HAIPsHKEHHOCTh ITPOIIECCOB
JIECTPYKIIMU opraHuydeckoro BemiectBa. CoaepikaHue OakTepuil Xopo-
10 KOPPEIHUPYET CO CTENEHBI0 TPOGHHOCTH BOJOEMA, TIPUYEM 3aBUCUT
HE OT OOIIETr0 KOJIMYEeCTBa PaCTBOPEHHOTO OPraHUYECKOTO BEIIECTBA
(POB), a ot ero ycBosiemoii 6noToit yactu (Tad:i. 3).

B OHHBIX OTIIOXKEHHSIX OPraHWYECKOe BEIIECTBO, OCEBIEE U3
BOJHOM TOJIIM, TakKXK€ B OCHOBHOM pa3pylIaeTcs MHKpOOpra-
Hu3MaMu. OOBIYHO 00I1IIee KOJWYECTBO OaKTepuil B TpyHTaX Ha TpHU
MOpsJIKA BBIIIE, YeM B BOAHOW TOJIIE, U TIOJOKUTEIHLHO KOPPETUpyeT
CO CTEMEHbIO 3aWICHHOCTU TPYHTa, a TakKKe C HaJIuuueM cOpPOCOB
CTOYHBIX BO/I.

Tabmnuia 3

Oowan uucinennocmsy 6axkmepuil
8 Pa3IUYHBIX NPUPOOHBIX 03epax U eodoxpanuauuiax [6]

Tpognocme 6o0oema O6wee uucio 6axmepuii (x 10° ki/un)

OmnurorpodHbie o3epa 50-340

MesoTpodnbie 03epa 450-1 400
OBTpOodHBIEC 03epa 2200-12 300
OBTpo(dHBIC BOOXPAHUITIHIIA 1000-57 900
Jluctpodusie o3epa 430-2 300

[lo mocnennum AaHHBIM [5], KOJWYECTBO OaKTEPHOIUIAHKTOHA,
HECMOTpPSl Ha 3HAYMTENIbHbIE Bapualuu (DU3NYECKUX U XUMHUYECKUX
XapaKTePUCTUK BOJOEMOB, SIBJISECTCS JOBOJIHLHO KOHCEPBATUBHBIM I1O-
KazaTeseM U KoyiebseTcs B mpejenax 10°-107 xi/mo. JlnameTrp KIeTok
OOJIbIIIEN YacTH IUIAHKTOHHBIX OakTepuii coctaBiseT 0,2—0,6 MKM,
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MO3TOMY OHHM BXOHIST B pa3sMepHyr (pakiuio MUKOIUIAHKTOHA.
OnHako €cTh BOJIHBIE OAKTEpUM, KOTOPHIE OTHOCITCS K (heMTOIIaHK-
TOHY, T. €. X pazMepbl <0,2 MKM, U HAHOIUIAHKTOHY (>2 MKM).

B BomHOW MHMKpPOOMOJIOTMH MHUKPOCKOIMMYECKHH METOJ ydeTa
oaktepuii mo C. H. Bunorpajackomy Ha cTeKjIax Hallea NIUPOKOE MPU-
MeHeHue B 1920-x rr. OmHako mociie TOTO Kak Ui KOHIUEHTPHU-
POBaHUS TJAHKTOHHBIX OAKTEpUN CTaNIM MPUMEHSTH (PUIBTPOBAHUE
yepes3 sjiepHble MeMOpaHHble GUIbTPHI ¢ auamerpoM mop 0,23 MkwM,
CYET MHUKPOOPraHW3MOB CTAIM OCYLIECTBIISITh HEMOCPEICTBEHHO Ha
buIbTpax mocie uX MPOCBETICHUS C MOMOIIbI0 nMMepcuu (Pa3ymos,
1932). O6a BapuaHTa ydeTa HE JIMIIEHBI HeAocTaTkoB. Ha crekiax
HEBO3MOXXHO CKOHIICHTPUPOBAaTh Oojbiue oO0beMbl BoAbl. I[lpu
GUIbTPOBAaHUU YTPAYUBAIOTCS YJIbTPAMUKPOCKONIMYECKUE (OPMBI
oaktepuit [1]. IIpu mpocToM OKpamMBaHWM HA (PUIBTPAX HE BCEra
YAAETCS OTJIMYUTh MUKPOOPTaHU3MbI OT UHBIX OPTraHUYECKUX YACTHII.
C 1970-x rr. HavaJoCch MPUMEHEHHE TMPAMOTO Yy4YeTa BOJHBIX
OakTepuil ¢ TMOMOIIBIO AOUDIIOOPECIECHTHON MHUKPOCKONHUU U
dmroopoxpomoB: AO, TADU u np., KoTopbie crieludpUuIecKu CBsI3bI-
BAIOTCSI C HYKJIEUHOBBIMU KHUCJIOTaMHU OaKTEepUaJIbHBIX KJIETOK. B
kKoHIe 1980-x rr. s ompeneneHuss YUCICHHOCTH M Pa3MEPOB
OaKTEepUOIUIAHKTOHA CTaJU UCIIOIb30BATh MPOTOYHYIO IIUTOMETPHIO.

JlonoJITHUTE/IbHBIE MATEPUAJbl U 000PyAOBaHMe: IIpPENapaThl
JUISL TIPSIMOTO CYETa Ha CTEKJIaX; CMEHHBIE OKYJIAPBI CO BCTABJICHHOM B
HUX CEeTOukoi ['akeHKO; 0OBEKT-MUKPOMETP; CUETUHK JICHKOIIUTOB;
KJIbKYJISATOP, Ta0auilbl bpanuca unu norapumuueckas JUHEUKa IS
BBIUMCJICHUS JIOTapu(MOB.

Yacmb 1. OnpedesnieHue obuwell YyucrieHHocmu
6akmeputl n1aHKMoOHa

Xoo pabomoei. C TIOMOIIBIO CETOYKH ['aK€HKO, BCTaBJICHHON B
OKYJISIp, TOJICYUTATh YHMCJIO OaKTEpUATbHBIX KJIETOK B KaXIOM U3
IBYX TpEernaparoB, CICIaHHBIX HA OJHOM IIPEAMETHOM cTekie. Pe-
3yJIbTaThl 3aHECTH B IPOTOKOJI 110 (popme 4.

MukpocKkonmupoBaHUE MPOBOJIAT MPU MAKCUMAIBHOM YBEJIMYEHUH,
UCIOJIB3YSl MACISIHYI0 MUMMEPCUI0O M CHUHMI cBeTOGUIbTp uis Oosiee
KOHTPACTHOW BHJUMOCTH KJIETOK. JIJii TpsIMOro cueTa MHKPOOHBIX
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KJIETOK BCTaBJSIIOT B OKYJSIp MHKPOCKOIA CETOUYKYy ['akeHko, 9 ma-
JIEHbKUX KBaJPATUKOB KOTOPOW OOBIYHO COCTABJISIOT MOJIE 3PEHUS.

Ha npaBWJIbHO NPUTOTOBJIEHHBIX MpENapaTax MUKPOOPraHU3MBbI
PaBHOMEPHO PaCIPENEIEHBI 10 MTOBEPXHOCTH U B IOJIE 3PEHUSI HAXO-
IuTcsi 0koyio 50 MUKPOOHBIX KJIETOK, MO3TOMY OOBIYHO MpOCMaTpH-
BatlOoT 15-20 moseit 3peHuss ¢ TeM, YTOObI CyMMa TOJICUMTAHHBIX
MUKpoOpranu3MoB coctabisiia He meHee 1 000. Eciau MHKpOOHBIX
KJIETOK CJIMIIKOM MHOTO WJM CIIAIIKOM Majlo, MU3MEHSIOT 00beEM
aHATM3UPYEMOTO 00pasiia BOIBI.

[Ipy HEBO3MOXKHOCTH TEpeAeNaTh MHpenaparbl 00bEM aHaIW3H-
pyeMbIX 00pa3loB MCXOAHOW BOJBI CIEAYET BapbUpPOBATh Cpa3y Ipu
MEPBOHAYAIILHOM MPUTOTOBJIEHUHM HECKOJIBKUX MpenapaToB U3 OJHOU
pOObI BOABI.

[Ipyu HEpaBHOMEPHOM pacHpeeICHUA MUKPOOPTaHU3MOB Ty CThIE
noJist 3peHust (n=0) Ttaxxe BHOCAT B mpoTokoi (dhopma 4), ormedas
HYJIEM OTCYTCTBUE MUKPOOHBIX KJIETOK.

®opma 4
Pezynvmamot npamozo cuema 6axmepuii
Ne n/n Kon-60 muxpobunwix xiemox (n;)
NOJIsL 3PEHUs. Keaopam 1 (v;=...) Ksaopam 2 (v,= ...)
1 n; n
2 n, np
Z nz 1’12
Utoro: > n 2N

O6myro  uucneHHocTh  Oaktepuit  (Nygy) ST Kakaou
noBTOopHOCTH (N;) paccuuThIBAIOT 110 hopMyII€:

N 2SN e, 3.1)

Z-S-V

o01I.

rae S — oOmas 1Iomanab OKPAIICHHOTO Ha (UIBTPE WIH CTEKIIEe
2

npemapara (MM°), 2.n;— CyMMa IOJCYHUTAHHEBIX II0J MHKPOCKOIIOM

MUKPOOHBIX KJIETOK, Z — KOJUYECTBO MPOCMOTPEHHBIX MOJICH 3peHUS,
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S — IUIOIIAIb OJHOTO TIOJS 3PEHMS (MMZ), vV — 00beM 00pasiia BO/IHI,
3aTpauyeHHOM Ha MPUTOTOBJICHUE OKPAIIIEHHOT O Mpenaparta (Mi).

[lmomamb OAHOIO KBAJApPATHKA CETOYKH | aKEHKO OLICHUBAIOT,
OTIpEJIEIIsIsl pa3Mep €ro CTOPOHBI C MTOMOIIBbI 00BEKT-MUKPOMETPA, KO-
TOPBIN MOMENIAIOT BMECTO Ipenapara Ha MPEAMETHBIN CTOIUK, UMEs B
BHUJIY, YTO MUHHMAJILHOE JeJeHre ero JIMHenku coctaisier 0,005 wim
0,01 MM (yTOUHSIETCS TTO0 MAPKUPOBKE OOBEKT-MUKPOMETPA).

[Ipu ycpenHeHuu 3Ha4YeHUM OOIIEH YMCIECHHOCTH OaKTEpHil, IMO-
JYYEHHBIX B Pa3HbIX MOBTOPHOCTSIX, ONMPEAEIISIIOT 3HAYUMOCTh pa3iiu-
anii o % (hopma 2) ¥ CUUTAIOT, UTO No6w, €CTh CilydaiiHasi BEJIMYMHA,
NOAUYUHSIONIASACS, KaK SMIMUPUYECKH YCTAHOBJICHO, HOPMAaJIbHOMY
pacupeneneauto Ilyaccona. B 3ToM ciydae cpenHee KBaapaTHUYHOE

OTKIIOHEHHUE (G) paBHO N, MOTOMY JOBEPUTENLHBIM UHTEPBAI IS
BEIMYMHBI Ny, Haxomurcs mo Gopmyie N+ ayN, rae o — Kodp-
bUIMeHT, 3aBUCSIIMK OT BBIOPAHHOTO 3HAYEHUS JOBEPHUTEIHLHOMN

BEPOATHOCTHU (0L = 2 TIpU BEpOSITHOCTH, paBHOU 0,95 M TpexkpaTHOM
MTOBTOPHOCTH).

Yacmb 2. OnpedenieHue
6uomaccbl MUKPOOP2aHU3MO8

buomaccy mukpoopranu3moB (B) HaxoaaT Ha OCHOBaHUU OOIIIEH
yrcieHHOCTH 0akTepuit (N ) IO popmyie:

B=N-v:-p-f [r/Mmn1], (3.2)

rie Nygy — YUCICHHOCTh OaKTEpUOIIAHTKOHA (KJI/MII), V — BBIYHUC-
JICHHBIA U3 U3MEPEHU 00bEM OJIHOM KJIETKHU (B CPEIHEM JIJIsi BOJAHBIX
GaxTepuii paBHBIH 0,5 MKM'), p — IUIOTHOCTb CHIPOH OaKTEpPHAIBHOMN
maccsl (= 1 r/em’) 1 f — dakTop ychIxaHus KIeTok (= 1,6).

JInst BBIYMCIIEHUST HEOOXOAUMMO €IUHUIIBI 00beMa YyHUDUIU-
POBATH U BHIPA3UTB B cM° (Mi1). UTOOBI H36aBUTHCS OT OTPHLIATEIBHBIX
CTETeHEH, T/MJI IepeBOJIAT B MKT/MJI MJIU MI/JI.

Jlns onpenenenus cyxon macchl (B.) B BECOBBIX €AMHHUIIAX COJIEP-
KaHUS YIJIEpPOoJia UCXOJAT U3 TOro, YTO CYXO€ BEIIECTBO B OaKTEpH-
anbHBIX KJIeTkax coctaBiseT 15% (85% — Bona). Conmeprkanue yrie-
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poda B CyXOM BelIeCTBE OakTepuil OOOOIIEHHO IPHPABHUBAIOT K
50%. Toraa pacdyeT NpUHUMAET BU/IL;

B, =B-0,15-0,5 [mkr C/mu, mr C/n |. (3.3)

Ha mpakTtuke eciaum Ha mpemapate HMMEETCS HECKOJIbKO THUIIOB
OaKkTepHabHBIX KJIETOK, Pa3IMYHBIX MO (opMe W pasMepam, TO
MOJICYET CJIETyeT BECTH pa3ieNbHO sl Kaxkaoro mopdotuna [7].

Uacmb 3. OnpedeneHue
koaghgpuyueHma canpobHocmu

Koadduuuent canpoOHOCTH SBIISETCS CTAHAAPTHON XapaKTepHC-
TUKOW CAaHUTAPHOTO COCTOSIHUS Bojioema (Tabus. 5). Uem umiie Boja,
TEeM OOJIbIlIE Pa3HUIA MEXIY YMUCIOM canpoTpodoB, YCTAHOBICHHBIM
YalIeYHbIM TMOCEBOM, M OOIIEH YHMCIEHHOCTHIO OAKTEpPHil B IJIAHK-
TOHE, OTNPEECICHHON METOJOM MIpsIMOro cyeTa. B mpakTuuecku 4uc-
THIX BOZAX CAIpPOTPOQHBIE GAKTEPUH COCTABISIOT mopoii 10°—107 %
OT 00IIEH YMCIEHHOCTH 0aKTEPUOIIAHKTOHA.

Paccunrats k03¢ dunuent canpodHocTh (Keunp ) KaK OTHOLIEHHE
gyucna canporpoPoB (Neymp) K o0memy uuciy Oaxrepuil (Nogy ),
BbIpakeHHOE B mporieHTax (%100 ):

I<canp. = O\Icanp./ N06H1.) x100 [%]' (34)

CpaBHUTH TOJYYEHHBIH pe3yJbTaT ¢ HaHHBIMH TaoOiu. 4. Cnenatb
BBIBOJI O KQUECTBE BOJBI B UCCIEOBAHHON TOUYKE BOJIOEMA.
Pe3ynbrarsl 3aHECTH B Ta0d. 7 TPyIIIOBOrO OTYETA.

Tabnua 4

Xapaxkmepucmuka 600bl no K03)puyuenmy canpoonocmu

J— Kamezopus 600b1
He 6oxee 0,03 Oco0060 uncras
0,03 Yucras
0,30 I'psi3Has
3,00 Oco60 rps3Has
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Yacmb 4. O6bpa3ey oghopmiieHus
JlabopamopHO20 3aHsIMus

JlaTa
JlabopaTopHoe 3ansiTHe 3

[{enb 1 3aj1aun 1a00OPATOPHOTO 3AHSTHUSL.

Marepuansl 1 000py10BaHUE.

Xon paboThl.

1. [ToacyeT kIeTOK Ha Mpemaparax AJisg NPSIMOro cuera OakTepui
(mpotokoi 4 o hopme 4).

2. OnpeneneHue MIOMAaU MOJIS 3PCHUS.

O0s13aTeNIbHO yKa3aTh, CKOJBKO CaMbIX MaJICHbKUX JIEJICHUN JIH-
HEWKH 00BEKT-MUKpOMETpa (M) YKJIaIbIBACTCS B MOJTHOE KOJIUYECTBO
CTOPOH MaJICHBKMX KBaJlpaTUkoB ceTouku ['axxenko (k), u mpuBecTu
pacyeT ILIOIIAIH OIS 3PSHHUS B MM .

3. Pacuer N u N, o popmyie 3.1.

4. OnpeneneHne BO3MOXKHOCTH yCpeaHEeHUs 3HaueHuid Ny u N, o
kputepnio x> mis MiaH ki/Mi. CocTaBuTh Tabmumy mo dopme 2.
BoiOpaTh Benuuuny aiisa pacueta Nogy,.

5. Paccuntarh Ny, KaK CTaTUCTUYECKYIO BEJIMYUHY C JIOBEPU-
TEJIBLHBIM UHTEPBAJIOM 110 (hopMyJIe.

6. [lepecueT Nyg,, B 3HaUeHUE chIpoii Onomaccel (B).

7. Ilepecuet B B enquHuIIbI cyxoi buomaccsl (B,).

8. Pacuer xoa¢pdunmenra canpobnoctn (Keyyp ) Mo popmyne 3.4..

BriBoabl (0 KauecTBE BOABI B UCCIEAYEMOM MpoOe MO KaKIOMY
OmpeIeICHHOMY TT0Ka3aTelto).

Pesynpratet YUPC: o6oOmenHas Tabmuma misi TPYIIIOBOTO
otdeTa (Tadi. 7).
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JTabopaTopHble 3aHATUA 4—5
Tema «OnpenerneHne UHTEHCUBHOCTHU
MUKPOOMOSTOrM4eCcKnX npoLeccoB»

CorjjlacHo COBpPEMEHHOM TNapajJurMe BOJHOW MHUKPOOHOJIOTUHU
reTepoTpoHbIe OAKTEPUU SIBISIOTCS BaXKHBIM KOMIIOHEHTOM IJIaHK-
TOHHBIX THUIIEBBIX ceTel. J[0 MOSIBIEHUS KOHIIEMIHMHU «MUKPOOHOM
netnm» (ITomepoit, 1974) posib MUKpOOPraHM3MOB UTHOPUPOBAIIACH U
HU3IIMM YPOBHEM B IUIAHKTOHHBIX NHUIIEBBIX CETSAX CUYUTAICA
(UTOIIAHKTOH, CO3/al0UIMK CBOIO Maccy 3a cueT accummsiiuu CO,
Y UCIIOJIb3YEMbII B MUILY 300IMIAHKTOHOM, KOTOPBIA B CBOIO OUY€pE/lb
BbIEZIaeTC MOJIOABI0 PbIO. C MOSBICHUEM HOBBIX METOJIOB HCCIIENO-
BaHUS, TaKUX KaK ydyeT OakTepuil METoJOM 3MHUMII00PECIIEHTHOM
MUKPOCKOTIMM M  OIpeJefieHne OaKTepualbHOW MPOAYKIUU TIO
BKJIIOUCHHUIO paauoakTuBHOro TuMuanHa B JIHK, Obutm mosmydeHs
JI0Ka3aTesIbCTBA TOTO, YTO T'E€TEPOTPOQHBIC OAKTEPUH U MPOCTEUIIIHE
UTPAIOT KJIOYEBBIE PO B TPOPUUYECKUX B3aUMOOTHOIICHUSIX
IJIAHKTOHHBIX OpPraHM3MOB MW 1HMKJIaX OWOreHHBIX »JJEMEHTOB B
MOPCKMX U TMPECHOBOJHBIX 3KocucTeMax. CoriacHo moaenu (QpyHK-
IIUOHUPOBAHUS MHUKPOOHBIX TUIAHKTOHHBIX MHUILEBBIX ceTed (D3eM u
ap., 1983), Ha3BaHHOW «MHUKpPOOHOM MeTIei», OaKTepun YCBaWBaIOT
pacTBOpPUMBIE OpPraHUYECKUE BEIIECTBA, BbIJIENAEMbIEe (DUTOIIAHK-
TOHOM, ¥ TEM CaMbIM MEPEBOJIAT UX BO B3BEIICHHYIO (hopmy. [ 1aBHbBIE
noTpeduTenn OakTepuil — reTepoTpodHBIE KTYTUKOHOCIIBI U HUHPY-
30pUH, KOTOpHIE, B CBOIO OYEPE/b, BHICAIOTCA METa30MHbBIM ILJIaH-
KTOHOM. Takum 00pa3oM, MPOCTEUIINE OCYIIECTBIISIIOT B3aUMOJICHCT-
BHE MUKPOOHOM M MaCTOUIITHON MUIIEBBIX CETEH.

Kak y»e oTMeuanioch BhlIlie, Onomacca rerepoTpodHbIX OaKTepUuil
COCTaBJISIET 3HAYUTEIBHYIO YacTh CyMMapHON OMOMacchl IUIAaHKTOHA.
XoTs 6uomacca OakTepuit B 03epax, 0COOCHHO B 3BTPOGHBIX, OOBITHO
HIKE€ TAKOBOM (PUTOIJIAHKTOHA, HO CKOPOCTb UX POCTa M COOTBET-
CTBEHHO BpeMsl YJIBOCHHS UX OMOMACChl MPUMEPHO Ha MOPSAO0K BHIIIIE.
[TosToMy pa)xe B MPOAYKTHUBHBIX 3KOCHUCTEMAX 3HAUYCHHUE ITUX JIBYX
rpynn TUAPOOMOHTOB B KPYTrOBOPOTE YIiepoaa BIIOJIHE COMOCTABUMO.

B 3BTpo(HBIX MPECHBIX U MOPCKUX BOJIOEMAX Macca rerepoTpod-
HbIX OakTepuil cocrtaBisieT o0bivHO OT 3 10 20% cymMapHOM
MHUKpOOHOM OmoMacchl. B Me30- M OJUroTpoPHBIX SKOCHUCTEMAx
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OaKTEpUU COCTABJISAIOT OOJIBIIYIO YaCTh B3BEIIECHHOTO OPraHUYECKOIro
BEIIECTBA, W HMX OMoOMacca MOXKET IIpeBhIIaTh Ouomaccy ¢GuTo-
MJIaHKTOHA.

TpaauMOHHO OCHOBHOM (pyHKITMEH TeTepoTpodHOro OaKTepHo-
IJJAHKTOHA CYUTAETCS MUHEPAIM3AIMUS OPraHUYECKUX BELIECTB JO
CO,, B mpolecce KOTOpOH MPOUCXOJUT TaKKe BBIJICJICHUE HEOopra-
HUYECKUX COCIMHEHUM azoTa U ¢ocdopa, HEOOXOAUMBIX JJIsSI TIEPBUY-
HOTO MpoaylupoBanus puroriankroHoM. O0suHO O0see 90% opra-
HUYECKHUX BEIIECTB, 00pa3yIOIIMXCs BO BHYTPUBOJOEMHBIX MPOIECCax
U TIOCTYNAIIIMX W3BHE, META00IU3UPYIOTCS TeTepOTPOPHBIMU
OakTepusiMU, HO HE JOXOJAT JIO MHOTOKJIETOYHBIX KOHCYMEHTOB,
HAXOMSAIIUXCS Ha BBICHIUX YPOBHSX IUIAHKTOHHBIX TPOPUUYECKUX Ce-
Teid. Opranudeckue cyocTparbl, NOTpedasieMble OAKTEPUSMH, PACXO-
JYIOTCSl HA UX POCT U JbIXaHUE.

VYuuteiBas, Kakue BaKHbIE (DYHKIIMM BBITIOJTHSIOT TeTepOTPOdHBIC
OaKTEepUH, MOKHO YTBEPXK/IaTh, YTO (PaKTOPhI, KOTOPHIC PETYIUPYIOT UX
o0uIIMe, CTPYKTYpPy COOOIIECTBA M CKOPOCTh POCTa, — 3TO B 3HAUYUTEIIb-
HOM Mepe (haKTOphl, BIUAIOMIUE HA (QYHKIIMOHUPOBAHUE BOJHOM IKO-
CUCTEMBI B II€JIOM. BBIZIENSAIOT ABAa OCHOBHBIX PETYJHUPYIOIIUX MeXa-
HU3Ma: W00 0aKTepUOTPOPHBIMU OpraHu3MaMu (KOHTPOJb «CBEPXY»),
aub0 pecypcaMu, T.e€. JAOCTYIHOCTBIO OPraHWYECKUX CyOCTpaToB H
COCJIMHEHU OWOT€HHBIX AJIIEMEHTOB (KOHTPOJIb «CHHU3Y»). BbICKazaHO
MPEANOJI0KEHNE, YTO MPOAYKIUs OAKTEPUIIAHKTOHA PETryJIUpPYyETCs B
OCHOBHOM 3aracamMy pecypcoB, a ero Omomacca — KOHCyMeHTamH [5].

Onpenenenne peanbHON OakTepuanbHOM NpoAykuuud P (mr/n/da)
TECHO CBSI3aHO C OIIEHKOM TakMX OOOOIIEHHBIX KMHETHYECKHUX Ilapa-
METpOB, KaK YIeIbHAs CKOPOCTh POCTa W (4), BpeMs TeHeparii —
g (4) ¥ CKOpOCTh BBICAAHUS 300IJIAHKTOHOM Oaktepuili — G (Mr/in/4
unu ki/n/4). CnocoObl UX OMpeiesieHus in situ BIIEpBbIe ObLIN pa3pa-
00TaHbI B BOJHOW MUKpOOHoIorud [7].

Obwasa 3a0aua. BTK cTyneHTOB mpeiaraercs OnpeaeinTh 3TH
napaMmeTpbl METOAOM H30JiMpoBaHHBIX TTpoO M. B. MBanoBa (1955) B
CyMMapHOM mpoOe BojAbI cBOero Bojoema. Kaxkmas mapa CTyAEHTOB
CTaBUT OJIMH M3 BapUaHTOB OIbITa U OIpEJEseT OOIIyI0 YHCIICH-
HOCTh OakTepuili 10 M TMOCJe SKCHO3WIUM, KaK 3TO OIKHCAaHO B
J7a00paTOPHBIX 3aHATUSIX 1 U 3.
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Bpewmsi 3KCIo3unuu JI0JKHO COOTBETCTBOBATH BPEMEHU TI'E€HEpa-
MU OaKTepuid. DMIUPUUECKH YCTAHOBIIEHO, YTO B ME30TPO(PHBIX BO-
moeMax B yieTHee Bpems g = 1—-6 4 [7]. UToOBI yITMHUTE SKCITO3HITHIO,
€CJIM BO3MOXHO, 00a 3aHsATUS Y00HO MPOBOAUTH B OJIMH JICHb.

OnpenenvB moka3areynu o0IIel YUCIEHHOCTH OaKTepUil B pa3HbIX
BapuaHTax ombITa, cTyneHThl BTK cBoasT mx B mpotokon mo ¢op-
M€ 5, Ha OCHOBaHHHM KOTOPOTO Ka)KJas mapa CaMOCTOSITEIbHO JIENaeT
MONHbIA pacuer W, W, g P m G m maer cBOE 3aKIOUYEHUE O
PEryJMpOBaHUM MPOAYKIIMU U OMOMACCHI B MOJIEIIHHOM BOJOEME.

dopma 5

Oowan yucinennocms 6axkmepuil 8 U30JAUPOBAHHBIX NPOdax (Ki/m)

Bapuanm onveima Jlo sxcno3uyuu Ilocne sxcnozuyuu
ITpo6a 6e3 3001mIaHKTOHA No N,
ITpoGa ¢ 300MIIaHKTOHOM Ny n,
[Ipoba Oe3 3001IaHKTOHA N', N'
t
C BHECEHUEM TJTIOKO3bI

BapuaHm onbima 1
OnpedernieHue yodesnibHOU CKOpocmMu pocma
U epeMeHuU 2eHepayuu 6akmepuu

C UCTUHHOM CKOpPOCTBbIO OakTepuu pacTyT MHpU OTCYTCTBUU
AMUMUHUPYIOIUX HX (PAKTOPOB, B YACTHOCTHU 300IUIAHKTOHA, IS
yaaieHus: kotoporo mnpody Boabl (100-200 mi) GuasTpyroT depes
IPOKUISTYEHHBI, CIIOKCHHBIM BJIBOE MEIBbHUYHBIM Ta3 Ne 76 wiun
qyepe3 npeBapuTeNbHbI MeMOpaHHbIA GritbTp Ne 6 (& mop 3,5 MKM).

B onHoM nosoBuHE PUIBTPOBAHHOTO 00pa3iia cpaszy ONpeaesioT
OOIIYI0 YUCIEHHOCTh OakTepuil Ny MeToaoM mpsmoro cyera (J1ado-
paropHbie 3aHiaTusi 1 u 3). Bropyto yacte oOpas3na MHKYOHpPYIOT B
TEYEHHWE BpPEMEHHM t B MecTe oTOOpa Mmpod WM B TepMOCTaTe MpHU
temrneparype in situ. [locne mHKyOanmu M B 3TOM 4acTu oOpasua
TaK>Ke ONMPEACISAIOT OOITYI0 YUCIASHHOCTh OakTepuil N;.

Ha ocHOBaHMM TOr0, 4YTO Pa3MHOXXEHHE MUKPOOPTaHU3MOB W
CHUHTE3 UMH OMOMAacChl OCYIIECTBIISIIOTCS O MEPBOMY MOPSAKY peakx-
1IMH, YACIBHYI CKOPOCTh POCTa OAKTEPHil paCCUUTHIBAIOT 110 (hOpMYyIIE:
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_InN,-InN;, InB,-InB
t t

u ° (a, cyr™), (4.1)

rae B — Gumomacca MUKpOOPraHU3MOB.
Bpewms renepaiuu npu OMHApHOM JEICHUU OaKTEpHil CBSI3aHO C
yAEITBHON CKOPOCTHIO POCTA CIAEAYIOIINM COOTHOIIIEHUEM:

z=" (s 0y1) (42)

XoTst 3TH (HOPMYJIBI SIBISIIOTCSA OOIIECTIPUHSATHIMU, CIEIYET YETKO
MOHUMATh UX MPUOJIMKEHHBIA XapaKTeP, MOCKOIbKY OHU MPUMEHUMBI
TOJIBKO JUJISL SKCIIOHEHIIMAJIBHOIO POCTA.

BapuaHm ornbima 2
OnpedeneHue npodykuyuu
U CKopocmu ebledaHusi 6akmepuli

[Iponykmuio (P) u ckopocth BblegaHusi Oakrepuit (G) ompene-
JSIOT Ha OCHOBAaHMM TIOKazaTejled oOIel 4YHCIeHHOCTH, OIIpejie-
JIEHHBIX B HE(PUIHLTPOBAHHON MPOOE C 300IJIAHKTOHOM, 10 (ng) U
nocJie (ng) MHKyOaIlluu U MePeCUnTaHHBIX B €AUHUIIBI OnoMacchl (by 1
b, cooTBeTCcTBeHHO) 10 hopmyJiiam (3.2) u (3.3).

PearbHOe m3MeHeHHMe OWOMacchl B HEQUIBTPOBAHHOW MpoOe
OIpeICTACTCS YPAaBHCHUEM:

B b G wm b, = b,
dt

=P-G,

rae P — mpoaykuwus, Wiad CKOPOCTh CHHTE3a OaKTepHalbHON MacChl,
omnpejesnsemMas 1o hopmyiie:

P=u-b,. 4.3)
Torna ckopocTh BbleAaHusl OaKTEpUil ONTUCHIBACTCS PABEHCTBOM:

bt

G=yub, - %bo (Mr//cyT). 4.4)
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Ecnu BMecTo 3HaueHHMil OHMOMAcCChI HMCIIOIB30BaTh IMOKAa3aTEIU
00111elf YHCIIEHHOCTH, TO CKOPOCTh BbIEJaHUS MOKHO OIPEACIUTH B
KJI/JI/CYT.

Yacto a1 P u G ucnons3yror 0osiee CIOXKHbIE BBIPAXKEHUS, HO
UX MMpUMEHEHHE HeolpaBaaHHO. C 0JJHOM CTOPOHBI, OHU 0A3UPYIOT-
Cs Ha MOJIEAX, AJC€KBATHOCTh KOTOPBIX HE JOKa3biBaeTcsa. C apyrou

b
CTOPOHBI, PacdyeT N0 HUM, IPU YCIOBHH, YTO b—tzz, KOTOpPOE
0

OOBIYHO peanu3yeTcsli Ha TMPaKTHKE IMyTeM Moadopa BpEeMEHH
AKCITO3UIIMHU, JAaeT pe3yabTaThl, oTiuyarmuecs oT (4.3) u (4.4) He
oosiee ueM Ha 30%.

BapuaHm ornbima 3
OnpedeneHue nomeHyuasnbHOU CKopocmu
pocma 6akmepul

C TOYKM 3pE€HUS COBPEMEHHOMW TEOpHUH MHUKPOOHOTO poOCTa
BBIIIICONIMCAHHBIA METOJI UMEET OJUH HeaoueT [9]. [eno B ToM, 4TO
B ClIy4ae 3BTPO(HBIX BOJOEMOB YCTPAHEHUE 300TJIAHKTOHA MPUBO-
IAT K TpekpameHuro mnputoka POB, KoTopble BKIHOYAKOT U
NPUXKU3HEHHBIE BBIJCJICHUS 300MUIaHKTOHA. YTOOBI MpeoaoJieTh
3TOT HEIOCTATOK, CJIEAYyeT MOCTaBUTh TPETHUH BapUaHT ONbITA —
buibTpoBaHHYIO0 (0€3 300IJIaHKTOHA) MPOOy, HO ¢ J00aBICHUEM
JIETKOOKHUCIIIEMOro cyoctpara — Titoko3bl (25—-100 wmr/m). Torna,
ompenaensas 4uciaeHHocTh Oaktepuii a0 (N'g) um mocime (N')
AKCITO3UIIUU, MOXKHO BBIYUCIUTH MO (popmyre (4.1) moTeHIHaIbHYIO
yIEIbHYI0 CKOPOCTh pocta OakTepuil (U'). CpaBHEHUE BEIUYUHBI L'
C KaXYIIEUCs | MO3BOJUT OIEHUTh, UMEET JIK MECTO CyOCTpaTHOE
WHTHOUPOBAHUE U KaKOW (DaKTOp SBJISETCS PEHIAIOIIMM B peryJs-
U1 OMOMacChl U MPOAYKIIMHU FreTepoTpoPHOTO OAKTEPHUOTIIIAHTOHA.
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Yacmb 4. O6bpa3sey ocphopmieHus1 3adaqu

JlaTa
JlaGopaTtopHbie 3ausiTust 45

Henp u 3amaun YUPC (mabopaTopHOTO 3aHATHSA).

Marepuanbl 1 000py10BaHUE.

Onucanue eapuanma onvima

XoJ1 paboThI.

9. IToacuer KIETOK Ha Mpenaparax AJisd NPSIMOro cuera OakTepui
(mpoToxkoi 4 1o popme 4) 10 IKCIOZUIUH.

10. Onpenenenue mIoMAaN MO 3PEHHUS.

OO0s3aTeNnbHO yKa3aTh, CKOJIBKO CaMbIX MaJICHBKUX JICJICHUIN
JUHEUKH OO0BEKT-MUKpOMETpa (M) YKIQJAbIBACTCS B MOJHOE KOJIU-
YEeCTBO CTOPOH MAJICHBKMX KBaJpaTUKOB ceTouku ['axxkenko (k), u
IIPUBECTH PACUET IUIOMIAIH OIS 3PCHHS B MM

11. Pacuer N; u N, no ¢popmyie 3.1.

12. Onpenenenne BO3MOXHOCTU ycpenHeHus 3HaueHn N; u N,
10 KPHUTEpHIO ¥~ /I MIH Ki/Mi1. CocTaBuTh Tabmuiy mo dopme 2.
BriOpaTh BeruunHy a1 pacyera Ny

13. Paccuntath N

14. IToBTopuTh IyHKTHI 1-5 miist onpenenenus N;.

15. CoctaBuTh 00001ICHHYIO TaOIUITY 11O (popme 5.

16. PaccuuTtarh moka3areny aKTHBHOCTH OAaKTEPUOIIAHKTOHA TIO
CIEAYIOUIEMY aJTOPUTMY HCIOJIb30BAHUS MPUBEACHHBIX B TaOJIUIIE
JTAHHBIX.

Bapuanm onvima Onpeoenennvie | Pacuemmbie
nokazamenu | napamempul
[Ipo6a 6e3 3001mIaHKTOHA No, N¢ u, g
[Ipoba ¢ 300MIaHKTOHOM ng, Ny by, b;, P, G
[TpoOa 6e3 300IIaHKTOHA C BHECEHUEM TUIFOKO3bI
P N'o, N' W, g

BriBoabl (0 dakTopax, peryaupyromux TpoayKIu U Ouomaccy
OaKTEepUOIUIAHKTOHA B BOJIOEME).
Pesynpraret YUPC: o0000mieHHas Ttabnuiia sl TPYIIOBOTO
otyeTa (Tadi. 9).
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JTaBopaTopHoe 3aHATHE 6
Tema «O600LWEeHHaA MUKpoOMorriornyeckas
XapaKTepucTnkKa moaesribHoro sogoema»

Yacmb 1. OnpedeneHue yucrieHHocmu
cynbgampedyyupyrowux MUKpoop2aHuU3mMoe

YuciaeHHOCTh Cylb(aTpeylupyomnuXx OaKTepuil, Kak U MHUKPO-
OpraHu3MOB JPYTUX META0O0JIMYECKUX TPYIIl B Mpodax BOALI W/WIU
OCaJKOB, OMPEAEIISIOT Ha )KUJIKUX JIEKTUBHBIX MUTATEIbHBIX Cpe/iax
METOJIOM JECATUKPATHBIX pPa3BEJCHUM, a pe3ysbTaThl OILICHUBAIOT
METOJ/I0OM HanboJiee BeposTHOro uyucia o tadauie Mak-Kpenu [10].

Jliist paGoThl OepyT Mocae0BATEIbHBIN PsIl NECITUKPATHBIX pa3-
BEJICHUM W3 UCIBITYEeMOr0 Marepuaja C TaKUM pPacueToOM, YTOOBI
MOCJIEIHAE pa3BeICHUsT ObUIM OBl BBIIIE TOTO, MPU KOTOPOM OJIUH
MUKpPOO OyzieT comepkarhes B 1 M.

Hampumep, B uccienyeMor HaMH KUIKOCTH COJIEPKUTCA 0
1-10° xi/mo. Jlemaem 8 mocienoBaTeNIbHBIX JNECATUKPATHBIX Pa3BEIe-
nuii. [lpenmonaras, 4To MUKpPOOBI JTOBOJBHO PABHOMEPHO pacIipe-
JEUINCh B Pa3BEJCHUSIX, CUUTAEM, UTO B IISITOM pa3BEJACHUU OyJleT
HaxoAuThCsl mnpubmusutenbHo 10 ki/Mia; B IIECTOM pa3BeAcHUU
1 xn/mn; B cenbMoM — 1 xitetka B 10 M 1 B BOCbMOM — 1 KJIETKa B
100 mu1.

N3 4geThipex NOCIEIHMX pa3BEACHMUI (YeTBepTOE OepeTcs s
OOJIbIIIeN HAJEKHOCTH) JIeJIal0T TMOCEeBBI MO 1 MJI B TPOOMPKU C
AJIIEKTUBHOM JIsl TAHHBIX MHUKPOOOB UJKOW MUTATEIbHOM CpENoH,
OTMEYAIOT, U3 KAKOr0 UMEHHO pa3BeJeHUs ObLI MPOU3BEJICH MOCEB B
Ty WIM UHYIO0 Tpooupky. Ilociae moceBa MpoOUPKH CTaBIT B TEPMO-
CTaT IPU COOTBETCTBYIOLIEH Temiieparype. 11o nmpomecTBun BpeMeHu
unkyoanuu (ot 10 7o 30 cyTOK B 3aBUCUMOCTH OT BHJa MHUKPOOP-
raHu3Ma) OTMEUaloT, NMPU KaKUX PA3BEICHUSIX U B CKOJIBKHUX MPOOUp-
Kax HaOJIF0JJaeTcsl pOCT.

Ecnu B HaileM mnpumepe MMEIOTCS MPU3HAKK POCTAa MHUKPO-
OpPraHW3MOB B IISITOM M IIECTOM Pa3BEICHUSX, & HAYMHAS C CEABMOTO
pa3BeJICHUs] UX HET, TO KOJIMYECTBO MUKPOOOB MOKHO MPEANOJIaraTh
B Ipeaenax OT 10° mo 10’. Dtu Ipeaeabl MOXHO CY3UTh, 3apa)kas
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KaXIbIM pa3BeJICHUEM HECKOJIbKO MpoOupok (oT 2 1o 5). Torma, ecnu
13 JIByX 3apaK€HHBIX U3 CEAbMOT0 pa3Be/ICHUS IIPOOHMPOK HU OJIHA HE
Jajga pocTa, CJIeIOBaIo Obl YCTAHOBHTH BEPOSTHBIC UHCIIAa MUKPOOOB
MEXJIy OJHUM M MAThI0 MUUIMoHaMH. Ecnmu Obl pocT HaOmromascs
TOJBKO B OJHOM MNPOOHMPKE M3 JIBYX, TO KOJIHMYECTBO MHUKPOOOB
HaXOJIUTCS B MpeAeiaax MEXIy ISIThI0 U JAECIThI0 MUJUIMOHaAMHU. B
HEsIX YIOPOIICHHUS BMECTO TMPEACIIOB MOXXHO OpaTh CpEeIHION0
BEJIMYMHY MEXKIy ITUMH Ipefenamu. Tak, B HallleM IpUMEpE, €Cu
KOJIMYECTBO MHUKPOOOB KOJIEOJETCS B Mpeaeiax MEXKAy OJHHM U
JECAThI0 MUJUIMOHAMHU, TO 32 BEPOSITHOE YHUCIO MOXKHO MPHUHATH MX

1+10
cpeaHee apumeTndeckoe =5,5 MAJIJTHOHOB.

Merton nipeieNbHBIX pa3BeIcHU TpeOyeT 0COOCHHON YUCTOTHI U
AKKypaTHOCTU B BBIMIOJHEHHUHM BCEX, MO CYIIECTBY BEChbMa IMPOCTHIX,
onepanuii. Tak, Hy’,KHO 0COOEHHO 00eperaTh OT 3arpsA3HEHUs TUIETKU
U JPYrylo TOCYJy, TMOCKOJBKY KaxJash MONaBIliasi W3BHE KIIETKA
MOXeET cpa3y B 10 pa3 moBBICUTh HAWAECHHBIN Npenen. s kaxaoro
pa3BeieHus cleayeT OpaTh IPYyryro MUNETKY U CIAEAUTH 32 TEM, YTOOBI
710 yHoTpeOJICHUSI OHA HU K YEMY HE MpUKacalach.

[IprBeeHHBIEC BBILIE PACUYETHl B 3HAYUTEIBHOW CTENEHU YCIIOK-
HAIOTCS B TE€X, JAJEKO HE PEAKHX ClIydyasX, KOTJa BCJIEICTBUE HE
BIIOJIHE PABHOMEPHOI'O PACIPENICIICHUSI KIETOK B UCCIEIyEMOM
Matepuase, HaOMIoarTCa «Iepedon» B TMOJy4aeMbIX pe3yJIbTaTax.
Jns ynpoluieHuss ¥ yTOYHEHUsT pabOThl C METOJOM TPEAeSIbHBIX
pa3Benenui B 1929 r. Mak-Kpenn Ha OCHOBaHMM METOJIOB
BapUalIMOHHOW CTATUCTUKH BBIBEI OOIIYI0 POpMYTy 3aBUCUMOCTH OT
BCEX BO3MOXKHBIX CJIy4aeB W COCTAaBWJ TaOJuIly, OOJIETYarolryio
nojb3o0BaHue 3Toi hopmyion [10]. ITockonbKy B HalieM MpakKTUKyMe
HanboJiee YacTO HCIOJB3YIOT TpEeXKpaTHble (MHOT/AA YEThIPEX-
KpaTHbIC) MOBTOPHOCTH, TO HUXKE MpUBOAUTCA Tabiuia Mak-Kpenu
JJIs1 9TUX ciiy4daeB (Taou. 6).

Xoo pabomwi. JloctaTh MOCEBBI U3 TEPMOCTaTa M pa3odpaTh MO
pa3BegeHusIM. OnpenenuTh YUCIO MOCEBOB KaXJIOrO0 pa3BEICHUS, B
KOTOPBIX O0OHAPYKUBAIOTCS MPU3HAKUA PA3BUTHS CYJibpaTpeylUpyIO-
IUX MHKPOOPTaHW3MOB: 3allax CEpOBOJOPOAA WM YEPHBIA OCAJIOK.
Pe3ynbTaThl 3aHOCST B MPOTOKOJI 110 hopme 6.

36



dopmMma 6

Pe3yrvmamut memooa npeoeibHbIX pa3eedeH Uil

Pa3Benenue O | 1:10 | 1:100 | 1:1000 | 1:10 000 | 1:100 000
Uriciio 3apakeHHBIX TPOOUPOK | 3 3 3 3 3 3
Yucno npobupok

C IOJIOKUTEIBHOU peakiuen | 3 3 1 0 1 0

Uucnosas xapakrepuctuka — 311; BeposaTHOe yncno — 7,5

KonnuectBo Mukpo6oB B 1 mur — 75

Ha ocHOBaHWHU TOJYYEHHBIX PE3yJIbTATOB COCTABIISIIOT TaK Ha3bl-
BAEMYI0 YHCJIOBYIO XapakKTepUCTUKY. OHa cOCTOMT U3 Tpex mudp u
CKJIaJIbIBACTCA CJIEAYIOIIUM 00pa30oM: Ha MEPBOM MecTe (CJieBa) OTMe-
YaloT YUCJIO MNPOOUPOK C TMOJOXKUTEILHOW peakiueld MOCIEeIHETO
pa3BelieHUs, T/Ie€ BO BCeX MPoOMpKax HaOII0alu MHUKPOOHBIN POCT;
ciaeaymome JBe IU@pbpl 0003HAYAIOT YHUCIO TPOOUPOK C TOJIO-
JKUTEJIILHOM PEakIWend U3 JBYX IMOCHEAYIIuX pa3BeacHun. [lomyqa-
€TCSl TPEX3HAYHOE YHUCIO0. DTO M €CTh YHMCJIOBas XapaKTepuCTuKa. B
TOM CJIy4ae, €Clid B MOCeBaxX CIEAYIONIETO 3a MOCJIECIHUM 3HAYMMbIM
pa3BelICHUEM TakKe OOHApYKMBAIOT MPOOUPKU C PacCTyLIUMHU
KYyJbTypaMH, UX YHUCJIO MPUOABISAIOT K MOCIEIHEN HU(pe YnucIoBOM
XapakTepucTuku (cM. npumep B opme 6). Mcnonb3ys tadauny Mak-
Kpenu (Tabm. 6), HaxoasaT Haubosiee BEPOSTHOE YUCII0, KOTOPOE COOT-
BETCTBYET JIaHHOMY 3HAUYEHHUIO YHUCJIOBOM Xapaktepuctuku. Komu-
YECTBO MHUKPOOPTaHU3MOB B 1 MJI MCXOJHOro oOpasia OyJeT paBHO
TOMY YHCIIY, YMHOKEHHOMY Ha TO pa3BeJieHHue, KOTOpoe ObLIO B3SITO
JUISL TIOTy4eHUS MepBoM 1udpbl yucaoBoi xapakTepuctuku [10].
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Tabmura 6

Hauoéonee eepoamnoe uucno (HBYH) mukpoopzanuzmos npu 3apasrcenuu mpex-iemuplpex napaineabHulx npooupox

Yucno- HBY npu 3acege Yucno- HBY npu 3acege Yucno- HBY npu 3acese Yucno- HBY npu 3acege

6as xa- napanienbHuixX 6as xa- napanienbHuixX eas xa- napanienbHuixX 6as xa- napanienbHuIxX

paxkme- npoOUPOK 8 yucie paxkme- npoOUPOK 8 yucie paxkme- npoOUPOK 8 yucie pakme- | npobUpoK 8 uucie

pucmuxa 3 4 pucmuxa 3 4 pucmuxa 3 4 pucmuxa 4

000 0,0 0,0 120 1,1 0,8 232 4,0 — 401 3,5
001 0,3 0,2 121 1,5 1,1 240 — 2,0 402 5,0
002 — 0,5 122 — 1,3 241 — 3,0 403 7,0
003 — 0,7 123 — 1,6 300 2,5 1,1 410 3,5
010 0,3 0,2 130 1,6 1,1 301 4,0 1,6 411 5,5
011 0,6 0,5 131 — 1,4 302 6,5 2,0 412 8,0
012 — 0,7 132 — 1,6 303 — 2,5 413 11,0
013 — 0,9 140 — 1.4 310 4,5 1,6 414 14,0
020 0,6 0,5 141 — 1,7 311 7,5 2,0 420 6,0
021 — 0,7 200 0,9 0,6 312 11,5 3,0 421 9,5
022 — 0,9 201 1,4 0,9 313 16,5 3.5 422 13,0
030 — 0,7 202 2,0 1,2 320 9,5 2,0 423 17,0
031 — 0,9 203 — 1,6 321 15,0 3,0 424 20,0
040 — 0,9 210 1,5 0,9 322 20,0 3,5 430 11,5
041 — 1,2 211 2,0 1,3 323 30,0 — 431 16,5
100 0,4 0,3 212 3,0 1,6 330 25,0 3,0 432 20,0
101 0,7 0,5 213 — 2,0 331 45,0 3,5 433 30,0
102 1,1 0,8 220 2,0 1,3 332 110,0 4,0 434 35,0
103 — 1,0 221 3,0 1,6 333 140,0 5,0 440 25,0
110 0,7 0,5 222 3,5 2,0 340 — 3,5 441 40,0
111 1,1 0,8 223 4,0 — 341 — 4,5 442 70,0
112 — 1,1 230 3,0 1,7 350 — — 443 140,0
113 — 1,3 231 3,5 2,0 400 — 2,5 444 160,0




Uacmb 2. CocmaesieHue u 3awjuma 2pynrnoeo2o
om4ema rno meme «Mukpobuosnoau4yeckas
xapakmepucmuka ModesibHo20 eodoemMa»

KoMmmiiekc MHKpOOHMOJOTHYECKUX TOKa3aTelei, MOJyYEeHHBIX
BCceMH cTyaeHTamu oaHoro BTK, mo3Boissier coCTaBUThH IpynmoBOU
Hay4YHbIA OTYET O COCTOSIHUU UCCIIEOBAHHOIO BOJOEMA.

Otuer noJKEeH ObITh OTJEIBHO HAMMCaH, Kak MpaBUiIo, BO BHe-
ayIUTOPHOE BPEMS B BHUJE KPATKOrO HAYyYHO-HCCJIEAOBATEIbCKOIO
otuera u opopmiieH B cooTBeTcTBUM ¢ 'OCTom. OH MOJKEH BKIIIO-
YaTh TUTYJIBHBIM JIUCT, COJAEp>KaHWE, BBEJICHUE, KPATKUU aHaIu-
TUYECKUI 0030p JUTEpaTyphbl, SKCIEPUMEHTAIbLHYIO YacTh, BBIBOJIBI
WJIY 3aKITFOYEHUE U CIIMCOK MCTIOJIb30BAHHOM JIUTEPATYPHI.

B ananutudyeckom 0030pe AUTEpaTyphl JOJKHBI OBITh CBEICHUS
MO0 TEM METOJUYECKUM U TEOPETUYECKUM IMpobdiieMaM, ¢ KOTOPHIMU
CTYJIEHTbl BCTPETWJIUCh B TIPOLIECCE BBHIMOJIHEHUS PaOOTHL. OTH
CBEJCHUS MOTYT ObITh HaWJIEHbI B y4EOHOM M HAy4YHOM JIMTEparype,
BKJIIOYasi TE€ CTaThH, aHAIU3 KOTOPBIX CIYXHUT COAEpKaHUEM
JIOKJIAJIOB, & TAKKE€ B UHTEPHET-UCTOYHHUKAX.

DKcnepuMEHTalbHas 4YacTh JOJDKHA COCTOSITh W3 METOJIU-
YeCKOro pasjeia, a TakXe pe3yJbTaToB W uxX o0cyxiaeHus. B
pazaene «OOBEKTBI W METOAB» CIEAYET YACIUTb BHHUMAHHE
O0COOEHHOCTSIM OOBEKTAa U METOJIOB, KOTOPBIMH OHU OTJIWYAJIUCH HA
npakTuke. Pe3ynbTaThl JOJDKHBI OBITH MPEACTABICHBI B BHJAEC TPEX
oOsi3aTenpHbIX TabmuI (Tadn. 7-9) m rpaduyeckoro marepuana, B
BBIOOpE KOTOPOTO CTYAEHTHI MOTYT YYBCTBOBAaTh C€0s CBOOOJIHO.
JletanpHOE€ ONHMCaHUE TPEJCTABIEHHBIX PE3YJbTATOB U  HX
00CyXJIeHUE HOJKHBI JIOTUMYHO MHPUBOJAUTH K TEM 3aKJIIOUCHUSIM,
koTopsie OyayT caenansl BTK B urore.

JInst 3amuThl TPYNIIOBOTO OTYETAa CTYAEHTHI TOTOBSIT MPE3€H-
TalMIo0 I COMPOBOXJAEHUS OCHOBHOTO AOKJana. YuTath HOKIA[

MOJKET OJUH CTYJEHT, HO Ha BOIIPOCHI JOJKHBI OTBEYATh BCE YJICHBI
BTK.
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Tabmnuia 7

Konuuecmeennasn xapakmepucmuka 6al<mepu0nﬂam<moua

Ne lopuzoum
n/n lloxazamenv Bepxnuii | Cpednuti | Huorcnuil
1. | Obmas 4ucIeHHOCTh OaKTepuit
2. | buomacca celpas
3. | buomacca cyxas
4. | Yucno canporpodon
5. | Yucno onurorpodon
6. | Koabdunment tpopuoctu
7. | Koaddbumuent canmpobHOCTH
Tabmnuia 8
Kauecmeennwiit ananus aapoﬁnozo 6aKmepu0nJlaHl<m0Ha
Ne Jlomunanmmuore mopghomunsi
n/n | I'opusonm Onucanue Jons,
%
Canportpodnl
1. | Bepxuun | Kokkn
['paMoTpHIIaTeTbHBIE TAIOYKA
["pamItonoKuTeIbHBIC HECTIOPOOOPA3YIOITHE TATIOYKH
[ paMIT0I0KUTEIBHBIC CIIOPOBBIC TTAJTOYKH
2. | Cpegnui
3. | Huxuuit
Oaurorpodsl
1. | Bepxuuit
2. | Cpengnuit
3. | Huxuaun
Tabnuma 9
Hapamempot npoOyKuuoHHO-mpohuueckozo coOCmoAHUA 6000eMA
Ne Ilapamemp 3Hauenue
n/n
1. | YuenbHas CKOPOCTh pocTa 0AaKTEPUOTUIAHKTOHA, UCTUHHAS
2. |YnenbHas CKOPOCTh POCTa OAKTEPUOIIAHKTOHA, TOTEHIMATIbHASI
3. | IIpoaykums
4. | CKOpOCTb BbICJJAHUS
5. | Yucno cynbbharperynupyronmx 0akrepui
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MeToaunyeckune matepuanbl
Ansi CaMOCTOATEeNbHON PaboTbl CTYAEHTOB

lMpumepHbIl NnepevyeHb KOHMPOJIbHBLIX 80IPOCOES

1. Ilpeamert u 3aga4u BOJHON MUKPOOUOJIOTHH.

2. HayanpHbld 3Tanm pa3BUTUS BOJHOW MHUKPOOHOJIOTHH, €r0
MPEANOCHUIKA U UTOTH.

3. Pa3zButue BogHOM MukpooOuosioruu B 1925-1940 rr.

4. Pa3zBuTrie MUKPOOUOJOTMYECKUX HCCIEAOBAHUM BOJOEMOB
rocyic Bropoii MUpOBOM BOMHBI.

5. IlpuknagHoe 3HaYE€HUE BOAHON MUKPOOHOJIOTHHU.

6. Mopdodusnonornyeckoe HarpapiIeHUE BOJHOW MHKPOOHO-
JIOTHH: TIPEAMET, METO/IBI U 3aJa4M COBPEMEHHOTIO 3Tara.

7. XapakTepucTUKa MPOIYyKIITMOHHO-TPO(POJIOTHUUECKOTO HaIpaB-
JICHUSI BOJHON MUKPOOMOJIOTHUHU.

8. [IpenmeT u 3amaun OMOT€OXUMHYECKOTO HAIPaBJICHUS BOJTHOM
MUKPOOHOJIOTHH.

9. TakcoHOMMUSI BOJTHBIX OaKTEPUH.

10. Crioco0bl CyIIeCTBOBaHUSI MUKPOOPTraHM3MOB B BOJIHOM cpejie.

11. CymHoCTh 0IUrOTPO(PUN BOAHBIX OAKTEPHUIA.

12. Xapaktepuctrka 6akTepuil HeicToHa.

13. Xapakrepuctuka a3poOHOro OaKTepUOIJIAHKTOHA.

14. Mukpo0O011eHO3 KHIKOTO JIHA.

15. XapaktepucTtrka aHa’poOHOT0 OAKTEPUOTUIAHKTOHA.

16. XapaktepucTuka 6aKTepHUOIIEHO3a UIIOBBIX OTIOKECHUH.

17. ANTIOXTOHHBIE U ABTOXTOHHBIC MUKPOOPTAaHU3MbI BOJOEMOB.

18. OcHOBHBIE (PYHKIIMOHAJBHBIE TPYIIbl ABTOXTOHHBIX MHKPO-
OpraHMU3MOB B BOJIOEME: CHEIUATUCTHI U YHUBEPCANbl, «MUKpOdIIopa
paccerBaHUs», MUKPOOPraHU3MbI TeHO(DOH 1.

19. O6m1as cxema KpyroBopoTa yrjiepojia B BOJJOEME U y4acTHE B
HEeM OaKTepUil.

20. Metunotpodusie OakTepuu: oOIast XapaKTepPUCTUKA, METOIbI
BBIJICTICHHUS, POJIb B KPYTOBOPOTE BEIIECTBA U SHEPTUU B BOJIOEME.

21. Metanokucastomuye 6akTepun: o0Ias XapakTeprucTHKa, METO-
JIbI BBIJIETICHUS, POJIb B KPYTOBOPOTE BEIIECTBA M SHEPTUU B BOJIOEME.
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22. YrieBoAOPOJOKUCIISIONINEG OaKTepuu: oOImas XapaKTepHc-
THKa, METOJIbI BBIJICJICHUSI, POJIb B KPYTOBOPOTE BEIIECTBA U SHEPTUU
B BOJIOEME.

23. lHenmtono3opa3pyuiatoniue 0akrepuu: oOlas XapaKTepUCTH-
Ka, METOJIbI BBIJICIICHUSI, POJIb B KPYrOBOPOTE BEIIECTBA U YHEPTUU B
BOZOEME.

24. AnietoreHHble OakTepuu: oOIIas XapaKTEPUCTHKA, METOJIbI
BBIJICTICHHUS], POJIb B KPYTOBOPOTE BEIIECTBA U YHEPTUU B BOJIOEME.

25. MacnsHOKHUCbIe OaKTepuu: 00IIasi XapaKTEPUCTUKA, METO/IbI
BBIJICJICHUSI, POJIb B KPYTOBOPOTE BEIIECTBA U YHEPTUHU B BOJIOEME.

26. MeraHoOpa3yrolue 0akTepru: o0Ias XapaKTepUCTHKA, METO-
IIbI BBIJICTICHUS, POJIb B KPYTOBOPOTE BEIIECTBA U YHEPTHUH B BOJIOEME.

27. bakTepuu, OIpENEIAIOIIME CAHUTAPHYIO 3arpsA3HEHHOCTH
BOJIOEMOB: 00II1asi XapaKTEPUCTUKA, METO/IbI BBIICJIICHUS, POJIb B KPY-
TOBOPOTE BEIIECTBA U SHEPTUHU B BOJOEME.

28. KpyroBopot azota B BOJlo€Max U y4acTHE B HEM OaKTepHil.

29. AzordukcaTopsl: 001Ias XapaKTepUCTUKA, METOJbI BbIJIEIE-
HUSI, pOJIb B KPYTOBOPOTE BEIIECTBA U SHEPTUU B BOJIOEME.

30. AMMOHH(UKATOPBL: 00IIas XapaKTepUCTHUKA, METObI BbIje-
JIEHUSI, pOJIb B KPYTOBOPOTE BENIECTBA U SHEPTUU B BOJOEME.

31. XemonutoTpodHble HUTPUPHUKATOPHI: OOIIAsT XapaKTePUCTH-
Ka, METOJbI BBIJICIICHUSI, POJIb B KPYrOBOPOTE BEIIECTBA U DHEPTUU B
BOZOEME.

32. I'etepoTpodHbie HUTPUGUKATOPHI: 0OIMas XapaKTEPUCTHKA,
METOJIbl BBIJICJICHUS, POJIb B KPYrOBOPOTE BEIIECTBA W JHEPIrUM B
BOJOEME.

33. Jenutpuduxatopsl: o0IIas XxapakKTepUCTHKA, METOJbI BbIJe-
JICHUsI, pOJIb B KPYTOBOPOTE BEIIECTBA U YHEPTUU B BOJOEME.

34. KpyroBopoT cepbl B BOJl0€Max U y4acTHE B HEM OaKTepHii.

35. MUKpOOpraHu3Mbl, OCYIIECTBIISIONIME ACCUMUWISIIITUOHHYIO
cysibhaTpeIyKIMI0 B BOJOEMax: oOOIas XapaKTEPUCTUKA, METOJbI
BBIJICJICHHUS, POJIb B KPYTOBOPOTE BEIIECTBA U YHEPTUU B BOJIOEME.

36. Cynbdarpenyuupyronue 0akTepuu: oluas XapakTepUCTHKA,
METO/Ibl BBIJICJICHUS, POJIb B KPYrOBOPOTE BEIIECTBA W JHEPIrUM B
BOZOEME.

37. Cepopenyuupytoie 6akTepuu: oOuas XxapakTepucTuka, MeTo-
JIbI BBIJICTICHUS, POJIb B KPYTOBOPOTE BEIIECTBA M SHEPTUU B BOJIOEME.
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38. OcHOBHbBIEC (DU3MOJIOTUYECKUE TPYNNbl OaKTepuil — MPOSIY-
IIEHTOB CEPOBOJOPO/Ia B BOJOEME.

39. MukpoopraHu3Mbl, OKHCIISIIOIIUME CEPy: 00Ias XapaKTepuc-
THKa, METOJIbl BBIACIICHUS, POJIb B KPYrOBOPOTE BEIIECTBA U SHEPTUU
B BOJIOEME.

40. ®oTocuHTE3UpYyIOMKUE OakTepuu: oO0Ias XapakTEepUCTHKA,
METOAbl BBIJICJICHUS, POJb B KPYrOBOPOTE BEIIECTBA W JHEPTUU B
BOJIOEME.

41. XeMoauToTpoHBIE CEPOOKHUCIIAIONINE OaKTepuu: 0oOIImas
XapaKTepUCTUKa, METOJbl BBIJICJICHUS, POJIb B KPYTOBOPOTE BEIIIECTBA
Y SHEPTUU B BOJOEME.

42. beciBeTHble cepoOaKTEpUu: O0IIasl XapaKTEPUCTHUKA, METO/IbI
BBIJICJICHUSI, POJIb B KPYTOBOPOTE BEIIECTBA U YHEPTUHU B BOJIOEME.

43. Kpyroopot ocdopa B BojjoeMax U y4acTHE B HEM OaKTEpHil.

44, MUKpOOPTaHU3MBbI, OCYIIECTBIISIONINE KPYTrOBOPOT (ocdopa
B BojJioeMax: oOIas XapaKTepHUCTHUKa, METOJbI BBIACICHUS, POJb B
KPYrOBOPOTE BEILIECTBA U SHEPTUU B BOJOEME.

45. KpyroBopoT keje3a 1 MapraHiia B BOJIOEMax U y4acTUE B HEM
OaxkTepuil.

46. MuKpoOpraHu3Mbl, BOCCTAHABIIMBAIOIIME KEJIE30 U MapraHell
B BoJoeMax: oOIllas XapaKTepUCTHKA, METOIbl BBIJICICHUS, POJIb B
KpPYrOBOPOTE BEILIECTBA U SHEPTHU B BOJOEME.

4’7. MUKpOOpraHU3Mbl, OKUCIISIIONINE KEJIE30 U MapraHel B BOJI0-
emMax: o0Imiasi XapaKTepUCTHKa, METOJbl BBIJCICHUS, POJIb B KPYro-
BOPOTE BEIIIECTBA U SHEPTUU B BOJOEME.

48. OnpeneneHrue YKUCICHHOCTA BOJHBIX OaKTepHil METOJIaMu
MPSIMOTO CYETa Ha MEMOpPaHHBIX (PUIIBTPAX.

49. OnpeneneHrue YKMCICHHOCTA BOJHBIX OaKTepHUil METOoJaMu
MPSIMOTO CYETA HA CTEKJIaX U B CUETHBIX KaMepax.

50. buoxuMuyeckue METObl ONpEEICHUs MAacChl BOJHBIX Oak-
TEepUi.

51. MeToasl omnpeaeaeHus: OaKTepUaTbHOW MPOJYKIUM B BOJIO-
eMax.

52. OueHka npoIyKIMU BOAHBIX OaKTEpUil MO0 CKOPOCTU MOTPEO-
JIEHUS KACIIOPO/A.

53. OueHka NpOAYKIIMU BOJHBIX OaKTEpHUil O CKOPOCTH T'E€TEPO-
TpoHOM ACCUMIIISIITUN YTJICKUCIIOTO Ta3a.
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54. Onpenenenue NpOAYKIUM U CKOPOCTH BbleAaHUs OakTepuid
METOJIOM PA3BEICHUN.

55. P/B-ko3dpuriuert Kak WHTETrpabHbBIN MoKasaTesb
OaKTepuaIbHON aKTUBHOCTH B BOJOEMAX.

56. YnenbHass CKOpPOCTh pPOCTa H BpEMS TEHEpAIMH KaK
MOKa3aTeI MHTErPAIbHOW aKTUBHOCTU OaKTepuil B BOJOEMaXx.

S7. IHTEHCUBHOCTh JbIXaHUSI KaK MHTETPAIbHBIM MOKA3aTEellb
OakTepHalbHON AKTUBHOCTH B BOJIOEMaX.

58. MeToabl onpeesieHHs] CKOPOCTH BhICTaHUS OaKTEpHUH.

59. AccuMMIIIIIMOHHBIA KO3(DPUUUMEHT A U €ero 3HayeHue s
OLICHKH (PU3MOJIOTUUYECKON aKTUBHOCTH BOJIHBIX OaKTEPUI.

60. Koaddunment sneprernueckoro oomena K, m ero snaueHme
JUISl OIIEHKHU (PU3MOJIOrHYECKON aKTUBHOCTH BOJAHBIX OaKTEpHH.

61. Ponp OakTepuii B IpOIyKTUBHOCTH BOJOEMOB.

62. MukpoOHOE COOOIIECTBO AETPUTA U €ro pPoJib B IPOIYK-
TUBHOCTH BOJIOEMOB.

63. bakTepun Kak nMUIa BOJAHBIX )KUBOTHBIX.

64. ®aKTOPHI, ONPEICIIIIONINE BO3MOXKHOCTD BhIeTaHUS OaKTEepUiA
BOJTHBIMH >KMBOTHBIMH.

65. IIpobyieMbl cCaMOOUYMIIIEHHS B BOJOEMAX.

66. OCHOBHBIE MTPOLIECCHI CAMOOYHMIIICHHS BOJIHOM CPEIBI.

67. Abuotudeckue (pakTophl, BIUSIONIME HA CAMOOYMIIICHUE BOJI-
HOM CpPEIbI.

68. 3yueHne JAECTPYKIIMM KCEHOOMOTHKOB. YHUBEpPCAIbHbBIC
MOJXOJIbl U OINpEe/eICHUE OUOOKUCIISIIONIEH CITOCOOHOCTH KOHKPET-
HOT'O BOJIOEMA.

69. MeToauuecKkre OCHOBBI CAMOOYHILIEHUS BOJHOU CPEIbI.
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10. CynpdaTtpenykiuss 1 METaHOTE€HE3 B MEPOMUKTHUECKUX 03€-
pax Iupa u Ilyner (Xakacus) /A.I). KamucrtpatoBa u ap.
// Mukpoobuonorus. —2006. — T. 75, Ne 6. — C. 828-835.

11. ®ynkumonupoBanue skocuctemMbl AzoBckoro mops / K. I1. Ce-
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MnaH aHanu3a Hay4YHOM CTaTbM

1. YkazaTh, K KakKOMy HaIlpaBJICHUIO BOJHOW MHUKPOOHOJIOTUU
OTHOCUTCSL HacTtosuiee uccienoBanue. [Ipoanamn3upoBaTh 1Uelb U
3a/1a4M UCCIIENOBaHMS.

2. Jlath XapakTepUCTHKY OOBEKTAa HCCIIENOBaHUS KaK CpeJibl
oOUTaHUs BOJAHBIX MUKPOOPTAaHU3MOB.

3. IlepeuncauTh METOABI, UCITOIB30BAHHBIE B HACTOSIIEM HCCJIE-
JOBaHUHU. J[aTh UX KPATKYIO XapaKTEPUCTHKY.

4. IlepeuncnuTh KQaUECTBEHHBIEC MTOKA3ATEIN, ONIPEACICHHBIE B HA-
CTOSIIIIEM HCcleoBaHuM. JlaTh uX ompeneneHus U OOIIyI0 Xapak-
TEPUCTUKY.

5. IlepeuncinTh KOJIMYECTBEHHBIE MOKA3ATENHN, ONPEACICHHBIE B
HACTOsIIIEM HuccieAoBaHuu. J[aTh UX ompeneneHus U OOLIyI0 Xapak-
TEPUCTHUKY.

6. BeiienuTh MHTETpasibHBIE MOKa3aTelld OaKTepUAIbHOM aKTHB-
HOCTHU B UCCJIEJOBAHHOM BOJOEME.

7. OnucaTth TaONUYHBINA U TpaUUECKUIl MaTEpUAIIBL.

8. Onmcarh YKOJOTrMYECKHEe, CUCTEMaTHYCCKHEe U MeTadoaudec-
ke ((pU3MOJIOTHYECKUE) TPYIIbl MUKPOOPTaHU3MOB, M3YUYEHHBIC B
HACTOSIIIIEM UCCIIENOBAaHUU. J|aTh UX IOJTHYIO XapaKTEPUCTHKY.

9. Onmcate KpyroBOpPOTHI 3JIEMEHTOB, M3YYEHHBIE B HACTOAILIEM
VCCIIC/IOBAHUM.

10. O11eHUTh POJIb U3YUYCHHBIX aBTOPAMH MHUKPOOHOJIOTHYECKUX
IOKa3aTeied B OLECHKE MPOAYKIIMOHHBIX ITPOLECCOB U CAMOOYUIIICHUS
BOJIHOM CPEbI.

11. JIoka3aTb aA€KBAaTHOCTh NPUMEHEHHBIX METOJIOB W CIECIIaH-
HBIX aBTOPaMHU CTaTbHU BBIBOJOB ITOCTABIICHHBIM 33/1a4aM.

12. OueHuTh CTWIb HW3JI0XKEHUS PE3yJbTaTOB HCCIICAOBAHUS
aBTOPAMU, CTENICHb HAYYHOCTHU WA HOMYISPHOCTH CTATHHU.

13. Cnenatb BBIBOJ O MPAKTUUYECKOM 3HAUMMOCTH MCCIICIOBAHHUS.

14. Onucate HAy4YHYH) HOBU3HY MOJYYEHHBIX B HACTOSIEM HC-
CJIEJIOBAHUH PE3YJIbTATOB.

15. Onucatpk, 4TO0 HOBOro Bbl y3HAIM NpU MPOUYTEHUU U aAHATU3E
JTAHHOU CTaTbhHU.
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OOGOpa3sey Hay4YHOro aHann3a ctaTbMu

Hayunbiii ananu3 cratbu E. U. KomnanueBou ¢ coaBT.
«®@otoTpodHOE COOOIIECTBO COJEHOI0 IEJIOYHOT0 03epa
Xwmaranra (FOro-Bocrouynoe 3adaiikaibe)»

1. JlanHO€ HCClieIOBaHHE B OCHOBHOM HMMEET OTHOIIICHUE K TMep-
BOMY HAIPaBJICHUIO PA3BUTHUSI BOJHOW MUKPOOHMOJIOTHH, CBSI3aHHOMY C
U3yYECHUEM MOP(OJIOTHUECKOT0 M (PU3UOJIOTHYECKOTO PazHOOOpa3us
BOJIHBIX OaKTepuii, B JIaHHOM CJIy4ae€ CHOCOOHBIX K (DOTOCHHTE3Y.
Kpome Toro, onenky Bkiiaga (GoToTpoPHBIX OaKTepuil B MPOIYKIIMOH-
HbIE MPOIECCHl 03. XWITaHTa MOXKHO MPUYUCIHUTH K MPOITYyKIMOHHO-
Tpo(OJOTUIECKOMY HAIPaBICHUIO U OTYACTU K OMOTrCOXMMUUYECKOMY,
MOCKOJIbKY OBLT MPUMEHEH PAUOYTIIEPOIHBIN aHAIN3 U UCCIIE0BATIACH
JTMHAMUKa COJIEpKaHus CyJb(UIa B BOJIC aHATUTUIECKUM METOJIOM.

[enp HacTosield pabOTHI — MPOJOJLKUTH H3ydeHue (HoToTpod-
HOTO COOOIIeCTBa COJeHOro IenoyHoro o3epa Xwiranta (FOro-
Bocrounoe 3abaiikanbe) B IUIaHE MCCISIOBAHMS AaHOKCUTCHHBIX
dboroTpodubix OakTepuii (ADB). ABTOpHl 0cO00E BHUMAaHUE YICIUIIN
n3ydeHuto npucnocoodseaHocty ADb k ycioBusiM oOuTaHus, JUHA-
MUKE BEPTHUKAIBHON CTpaTU(PUKAIMM MHUKPOOHOTO Mara, a TaKxke
poau (HOoTOTpoPHOr0O MHUKPOOHOTO COOOIIECTBA B MPOJYKIIMOHHBIX
mpoiieccax M IETOKCUKAINK CyJIb(uaa.

2. OOBEKTOM HCCIIEIOBAHUS ABJISUICS MUKPOOHBIA MaT, KOTOPBI
MOKPBIBAJI BCIO IMOBEPXHOCTh JHA 03. XMJIraHTa, U (OTOTpodHbIC
MUKPOOPTaHU3MBbI, U3 HETO BhIIeNeHHbIEe. O3epo XWIraHTa OTINYaeT-
cst OT OOJIBIIMHCTBA cONOHOBATHIX 03ep KOro-Boctounoro 3abaiikanbs
MOBBIIIICHHOW MUHEpanau3alnueit Boabl (45 r/i1) u HauboJjee BhIpaKeH-
HBIM Pa3BUTHEM MUKPOOHBIX MaTOB.

MaxkcuMalibHas IUIoIaab 03. Xuiaranra cocrasasget 0,5 KM Ypo-
BEHb BOJBI B 03€p€ 3aBUCHUT OT KIMMATUUYECKUX YCIIOBUH W IMOJBEP-
KEH 3HAYUTEIBHBIM KoJeOaHusM. B COOTBETCTBHMM C HUM TaKke
MEHSIIOTCS MUHEpalu3alvsi W MIEJIOYHOCTh BOAbL. B mepuonbl
uccnenoBanusa (05.07.1995 u 14-15.07.1996) ¢dusuko-xumuueckue
YCJIOBHUSI U BOJHBIN PEXHUM 03€pa ObUTA CXOJHBIMH: TJIyOMHA COCTaB-

*
Cratbps B COKpPAIICHHOM BAapHUAHTC IIPUBCJCHA B ITPHUIJIOKCHUU.
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asna — 35-45 cm, obmas muHepanuzanus — 40—46 1/7, MEI0YHOCTh
1.0-1.5 r/n (22-30 mr-3xB/1), pH 9.5-9.8, Temneparypa BoJibl B IHEB-
HOE BpeMs Kojiebanack ot 25 1o 35°C.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHAS OOCTAaHOBKA MEHSJIACh B Te-
YeHHE CYTOK: MaKCUMaJIbHOE COJIepKaHuEe KUCJIOpoJia B Bojie 6—8 Mr/i
HaOmomammm gHem ¢ 13.00 mo 20.00, a cymsdpuama ot 800 mo
1000 MmrHS /n B HOuHOE Bpemst ¢ 23.00 no 8.00 wacoB ytpa (puc. 1).

3. BunoBoe pazHooOpasue U MPOCTPAHCTBEHHYIO CTPYKTYPY
dboToTpohHOrO COOOIIECTBA HM3yYaldd C IOMOIIBIO (ha30BO-KOHT-
PAaCTHOM MHUKPOCKONHUM TpoO MaTa, CTEKOJ OOpacTaHUs U Ma3KOB.
[IpoOb1 MaTa 0TOMpaIM B pa3HBIX TOYKAX 03€pa B pa3HOE BpeMs CYyTOK
nmo cnosiM. Kaxnaplii CIIOW OTHENSUIM  CKaJlbIIEiEM, ITOMEIald B
NEHULIWIIMHOBBIN (hyiakoH u pukcupoBanu 30% rauuepunom. Crekna
oOpacTanusi ctaBWIM In situ Ha 8—12 yacoB. Ma3ku HaHOCWUJIM Ha
pEeAMETHBIE CTEKJIa U3 MECT MacCOBOTO Pa3BUTHsI OaKTEpHil Kak B
Mare, TaK U BHE €ro.

NHTEeHCUBHOCTh (POTOCUHTE3a OMNPENCISIA  PaAUOYTIECPOTHBIM
METOJOM, TIOJIaBJIsIst aKTUBHOCTH (hoTocucTeMsbl Il AuypoHoM B KOHEU-
HOU KOHLIEHTpauuu 7 MKM.

KonuuecTBeHHBIN yueT (HOTOTPOPHBIX OaKTepuil MPOBOIUIU
METOJIOM CEPUMHBIX pa3BEJACHUN TOMOI'C€HH3UPOBAHHOTO 00Opaslia
mata (lem’). st Goltee MOTHOTO yuera pasHbX rpyrn ADB Kemois-
30Bajii 2 BapuUaHTa MNUTATEIBHOM cpenbl. YHMCIEHHOCTh OakTepuii
ONpPEACISUIM 10 MAaKCHUMaJbHOMY pOCTY Ha OJHOM H3 BapUaHTOB
cpensl ipu pH 9.5. TToceBbl HHKYOHMpOBau B oMuHOCTaTe Ipu 25°C
n ocBeneHHOCTH 0Koyio 2000 nk. OkpallleHHbIE KOJTOHWUH, BEIPOCIINE
IIPU Pa3HBIX PA3BEACHUAX ITOCEBHOTO MarepHania, MOJCYATHIBAIU H
MUKPOCKOITUPOBAIIH.

Ha xuakux cpegax TOro e cocTaBa MOJIyyajayd HAKOMUTEIbHbIE
KyJbTypsl Tipu pH 9.5 u 10.4, U3 KOTOPBIX BBIICISIIN YUCTHIE KYJIb-
TYyphl Ha arapu30BaHHBIX Cpeaax.

OTHOILIIEHUE MYPIYPHBIX OAKTEPUI K YCIOBUAM CpPE/bl OOUTAHUS
(pH, comeHoCTh) WHCCAEAOBAIM HA YHCTHIX KyibTypax Ectothio-
rhodospira sp. A-220E Thiocapsa sp. A-20T, BbII€ICHHBIX W3 MUK-
poOHOTO MaTa 03. XHWJITaHTA.

VYapTpaToHKue cpeapl OakTepui, MOJyYEHHBIE CTaHIAPTHBIM
METOJIOM, UCCIIEIOBAIM MO JIEKTPOHHBIM MUKpockoniom JEM 100C.
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4. KaueCTBEHHbIMH MUKPOOMOJIOTMYECKUMH TTOKA3aTEISIMU SBJISI-
IOTCSI TaKCOHOMHUYECKass M TIPOCTPAHCTBEHHAass CTPYKTYphl (oTo-
TpohHOTO COOOIIeCTRa.

[To ¢denoTunuueckum (Mop¢pohU3NOIOTHUECKUM) TIPU3HAKAM
OBLTH WISHTU(PHUITMPOBAHBI JUATOMOBBIE BOJOPOCIH M KOKKOBUIHAS
3elieHass MukpoBojgopociab Chlorella minutissima, maHoOaKTEpHH,
Hutuatble Microcoleus chtonoplastes, Phormidium molle, Oscillatoria
sp., Spirulina sp. © OHOKJIETOUYHbIE Aphanothece salina, mypnypHbIe
oaktepun Ectothiorhodospira sp., Allochromatium sp., Thiocapsa sp.
u Rhodovulum sp., 3enenble HuT4YaTHie OaKkTepun Chloroflexus sp.

B npoctpaHcTBeHHOM CTpyKType (DOoTOTpOoHOr0o cooOIIecTBa
HauOoJIbIlIee 3HAYECHUE MMEET paclpejie]ieHue OTACIbHBIX BUIOB IIO
TOJIIIMHE Mata, rjae ObUIo OOHAPYKEHO 6 OCHOBHBIX 30H, Kaxias W3
KOTOPBIX B CBOKO Ouepe/b 00jajajia CIOMCTOCThIO, 00YCIOBICHHOM
Yepea0BaHuEM MUKPOOHBIX TUICHOK M MUHEpaJbHBIX cloeB. B Bepx-
HEeW mepBod 30HE (ToJIMHA 1-2 MM) XpsIIeBaTOH KOHCHUCTEHIIUU
TEMHO-3€JICHbIC CJIOM I[MaHOOAaKTEepuii B OCHOBHOM Microcoleus
chtonoplastes mepeMexalInch ¢ OCIOBATHIMA MUHEPATbHBIMH CIIOSIMHU.

Bo BTopoi#t 3oHe (TonmuuHo# 1.5-2.5 MMm), pacnojararomiencs
O] TIEPBOM, CIIOU, OKPAIIICHHBIE B PA3IMYHbIE OTTCHKH MyPITYPHOTO
(OT pO30BOr0 10 TEMHO-MAaJIMHOBOTI0), MEPEMEKAIUCH C MUHEPATh-
HBIMH CJIOSIMU O€JIOBATOrO0 WJIM CEPOBATOr0 OTTEHKOB. [lypmypHbIe
TOHa 00YCJIOBJIEHBI MacCOBBIM pazBuTtueM A®Db ponor Ectothiorho-
dospira sp., Allochromatium sp., Thiocapsa sp., Rhodovulum.

TpeThbs 30Ha (TOMIMMHON 2—3 MM) TakXke XapaKTepu30Baiach CJo-
UCTOM CTPYKTYpOM, HO MEHEE IUIOTHOM (PBIXJIOBATOM) KOHCHC-
teHuuel. KopuuHneBaTo-3ejeHasi OKpacka cioeB Obla CBsA3aHa C
NPUCYTCTBUEM JACTPUTHBIX dYacTHI] W HUTeH Microcoleus chtono-
plastes, xak KUBBIX, TAK U YaCTUYHO MHHEpAIU30BaHHBIX. [lypryp-
HbIE OTTEHOK ObLT oOycnoBiieH ADB pomoB Ectothiorhodospira,
Allochromatium, Thiocapsa....

B ropu3zoHTaIbHON CTPYKType BEpPXHEH 30HBI OBbLUIA BBISBJICHBI
CBETJIbIE  JKEJNTO-3€JIEHble  TMsTHA, TAe mnoBepx Microcoleus
chtonoplastes oOHapyxunu Toukui (0,2—0,5 MM) IOl HUTYATHIX ITUA-
HoOakTepuit Phormidium molle m mMaccoBoe pa3BUTHE THATOMOBBIX
BOJIOPOCJIEH.
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5. K ko114ecTBEHHBIM MOKA3aTEeIsIM OTHOCSITCS YUCIECHHOCTD Pa3-
HbIX BHJOB (PoTOTpo(pHBIX OakTepuili Ha CTEKIax OOpacTaHUs
(k1/MM°), B Ipo6ax MaTa M HAKOIHTEIBHBIX KYIbTYpax (KI/MI), a TaK-
’kKe HHTeHCHBHOCTb (DOTOCHHTE3a, Mtk mpoayKius (rC/m’/4ac).

6. CyMMapHasi MHTEHCUBHOCTh (DOTOCHHTE3a, WM CyMMapHas
npoxykuust (rC/M°/aac), SIBIseTCs HHTErpaIbHBIM TOKa3aTeneM (GoTo-
CUHTETHYECKOM aKTUBHOCTHU (hOTOTPOPHOI0 MUKPOOHOTO COOOIIECTBA
03. XUIrasra.

7. B Tabnuie npuBeneHbl PUMKO-XUMHUYECKUE YCIOBUS B 03€pe
XunranTta B pasHble roAbl. M3 mpuBeIeHHBIX JaHHBIX CIEAYET, 4TO B
utoHe — aBrycrte ¢ 1995 mo 2001 roasl TeMnepaTypa Bobl Kojiebanach
or 24 (08.08.1999) no 43°C (23.06.2001). Cezon 2001 r. GbuI
aHOMAJIbHBIM, O03€p0o oOMeNeno J0 5 CM M MHUHEpaIu3amus
yBenu4uiaack A0 253 r/n, BenuuuHa pH nonusunace 1o 9,0+£0,1 ...

Ha puc. 2 nzo0pakeHa cxema BEPTHKAIBHOW CTPYKTYPhI MUKPOO-
HOro mara B 03. XWIraHTa B CBETJIOE U TEMHOE BpeMms CyToK. Ha Hew
yKa3aHo, 4To HWKHUE [V-VI 30HBI OCTatOTCS HEU3MEHHBIMU IO TOJI-
IIMHE U COCTaBY, a B BEPXHUX TPEX MPOUCXOJISAT CyTOUHBIC U3MEHEHHUSI.
Houbto Oaktepun u3 I u Il 30H BBIXOAST B BOJHYIO TOJIILY, OOHaXKas
MUHEpaJIbHbIE CJIOM, @ B TPEThEH 30HE MOABIISIIOTCS KOPUYHEBATO-
3eJieHblIe cliou U3 M. chtonoplastes, oboramaroTcsi MypnypHbIMU OaKTe-
PUSIMU U TTPUOOPETAIOT My PITYyPHO-KOPUIHEBATO-3€JICHYIO OKPACKY.

Puc. 3 BkmrouaeT ¢ororpaduu MUKPOOPTaHHW3MOB, 00pa3yrOIIMX
[MaHOOAKTepUaNIbHBIA MaT o3epa XWJraHTa, CACIaHHbIE C MOMOIIBIO
($ha30BOKOHTPACTHOM (a—H) U IEKTPOHHOU (K) MUKPOCKOIIUH.

Ha puc. 4 n300pakeHO BEPTUKAIBHOE PACHpPEEICHUE YEThIpEeX
JTOMUHAHTHBIX M CYOJJOMMHAHTHBIX BHUJIOB (POTOTPOPHBIX MHKpPO-
OpraHu3MOB (x10° K (TprxomoB)/ MM’) Ha CTEKIax oOpacTaHus B
nHeBHOE (a) 1 HOuHOE (0) Bpemsi. BrisiBieH psif 3akoHOMEpHOCTEN. B
CBETJIOE BpeMs lnmaHoOakTepuu M. chtonoplastes IMEIOT 2 MaKCUMY-
Ma B pacrpenenenuu Ha riyoune 0,5-1,0 (1,5 Toic. TpI/IXOMOB/MMz) 151
4,0 mm (okomo 1,0 ThIC. TpI/IXOMOB/MMz). Jlanee Ha riyomHe 2 MM
naGmronaercs muk Allochromatium sp. (3,5 Thic. KI/MM®), Ha TIyOHHE
2,5 mMm — nuk Thiocapsa sp. (1,0 Tbic. KIT/MM®) ryouHe 3 MM —
MakcumyM Ectothiorhodospira sp. (nmpuMepHO 3,5 ThIC. KI/MM).
Houwto mepBbiii muk M. chtonoplastes CTaHOBUTCA YK€ M TI€pEJIBH-
raercsi OJirbke K MOBEPXHOCTU MaTa, BTOPOU — HE CMEIAeTCs, HO CO-
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Kpaimiaercs B 2 pasa. [pyruve Buabl epeMeriaoTcsi Ha OOMbIIYIO TTy-
OMHY M KOJMYECTBO UX KJIETOK COKPAIACTCs, MEHSIETCS MOPSI0K Yepe-
JOBaHUS BUIOB: Ha TiyomHe 3,5 MM HaOmomaercs nuk Thiocapsa sp.,
Ha 4,0 mm— makcumyM Allochromatium sp. u 5,0 MM — MUK
Ectothiorhodospira sp. .....

8. B maHHOM cTaThbe pacCMOTPEHBI TAKUE IKOJIOTUUECKUE TPYIIIIHI,
KaK TaJOTOJEPAHThl IO OTHOIICHUID K MUHEpaIU3alli CpPEJbl,
aNKago(puIbl M aJIKaJOTOJIEPaHThl MO OTHOIIEHUIO K pH; oCHOBHBIE
CUCTEMaTUYeCKue rpynmnbl (GOTOTPODHBIX MPOKAPUOT: IHAHOOAKTE-
puH, MypIypHBIE CEPHBIC M HECEepPHBbIC OAKTEpUH, 3€JICHbIC HUTUYATHIC
OakTepuu; (GU3HOJOTHUECCKHE TPYMIbl: OKCUTEHHBIE U aHOKCUTEHHBIC
(hOTOCUHTETUKH, CYTb(ATPETYKTOPHI.

9. AHOKCUTEHHBIM ()OTOCHHTE3 HMEET OTHOIICHHE K ITUKJIaM
yTaepoa 1 Cephl.

10. O3epo XwuiraHta OTHOCUTCS K BBICOKOIPOAYKTHUBHBIM O3€-
pam. CymmapHasi npoaykuus coctapiszia B 1995-1996 rr. 1,4—
1,6 rC/m*/aac, U3 HEX Ha JOJIO OKCHICHHOTO (hOTOCHHTE3a, KOTOPbIil
PETUCTPUPOBAJICS TOJIBKO B BEPXHEN 30HE, TPOXOIUIOCH OT 3 110 15%.
Takum o0Opa3oM, aHOKCUT€HHBIN (POTOCUHTE3, KOTOPHIA PETUCTPUPO-
BaJICA B TPEX BEPXHUX 30HAX, OMpEIENseT MPOIyKTUBHOCTh DKOCHUC-
TeMbl o3epa. C JApyroil CTOpPOHBI, AHOKCUTEHHBbIE (HOTOOAKTEPUU
BHOCAT CYIIECTBCHHBIM BKJIQJ B CaMOOYMIICHHE BOIHOM CpEJbl,
MOCKOJIBKY WIPalOT OCHOBHYIO pOJb B OKHUCICHHH CYyJIbpHUIA.
Bonbiioe konnuecTBo cynb(puia — pe3yJbTaT UHTEHCUBHOM CyJb(aT-
PEAYKIIMHU B 3TOM 3BTPO(PHUPOBAHHOM 03€pe.

11. JInst mosyyeHuss JOCTOBEPHBIX PE3YyJIbTATOB aBTOPHI BE3JE,
7€ MOKHO, UCIIOJIb30BAJI BHICOKOUYBCTBUTEIbHBIE METOIbI (PU3HKO-
XUMHUYECKOTO W PaJMOAKTHBHOTO aHajii3a, JJICKTPOHHOM MHUKPO-
ckonuu. JIyisi w3ydeHuss AMHAMUKU BEPTUKAIBHOM cTpaTH(HUKaIH
MUKPOOHOTO MaTa aBTOPbI MPUMEHUIIU PSAJl METOJIOB, TyOJIUPYIOIIUX
pe3yiabTaThl APYT JApyra: MUKpOOHBIC TeH3akM Ha CTEKJax obpac-
TaHUsl, OTOOP MAa3KOB, BBIJICJICHNE HAKOMUTEIbHBIX U YUCTHIX KYJIbTYP
dboToTpoHBIX OaKTEpUM M3 COOTBETCTBYIOIIMX 30H. PelieHnio Kax-
JOM W3 TIOCTABJICHHBIX 3aJa4 aBTOPHI TOCBATWIN CHCIUATbHBIN
paszies B OMMCAaHUM PE3yJIbTaTOB UCCIICI0BAHUSI.

12. Pe3ynbTarhl HMCCIEAOBaHUSI OMHUCAHBI MOCJIEAOBATEIBHO U
noapo6Ho. CTaThs HamMcaHa HAYYHBIM, IOCTYIHBIM S3bIKOM. JKUBOM
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UHTEpEC MPEACTABISAECT 00CYXKICHHUE PE3yIbTaTOB UCCICAOBAHUSA, TE
PKOCHCTEMA 03. XWITaHTa CPaBHUBAETCS C BOJOEMaMU MOPCKOIO
npoucxoxaeHusa. [lokaszaHo, 4TO B WIEJOYHOM O3€p€ OTCYTCTBYIOT
MPEeJCTaBUTENN HEUTPOPMIHLHON TPYIINBI 3€JICHBIX CEPHBIX OAKTEPUIA.
Hanbonee  amanTUpoBaHHBIMU K  JIMMUTHUPOBAHUIO  BBICOKOM
cosieHocThio U pH cpenu poroTpodoB okazanuce Ectothiorhodospira.

13. IIpakTHYeCKyI0 3HAYUMOCTb, BO3MO>KHO, MMEET JETOKCHKA-
U CcyJb(ua ¢ MOMOIIbI0 aHOKCUTEHHBIX (hOTOOAKTEpU MHUKPOO-
HBIX MAaTOB. OJTOT CMOCOO0 OYHUCTKH CTOKOB MOXET OBITh TJIe-TO
peann3oBaH.

14. PactmudpoBka cTpyKTypbl (OTOTPOPHOIO COOOIIECTBA I3TOTO
MEJIKOBOJHOTO COJIEHOTO IIEIOYHOTO 03€pa JacT HOBBIE NPEACTaB-
JeHust o (OpPMUPOBAHMHU HA3eMHOM OHMOTHI Ha 3emile, MOCKOJbKY
KCTPEMAJIbHO aJIKalo(pUIbHbIE MUKPOOHBIE COOOIIECTBA, COTJIACHO
TUIIOTE3€e, PACCMATPUBAIOTCS KaK PEIMKTOBBIN aHAJIOT Ha3eMHOU OHO-
Thl PaHHETO MPOTEPO30Sl.

15. HoBbIM 0OKa3aJIOCh 3KCIIEPUMEHTAIBHOE CBUIETEIBCTBO TOTO,
YTO I[MAHOOAKTEpUM MOTYT OCYIIECTBISATh AHOKCUTEHHBIA (POTO-
CUHTE3 3a CYET (POTOCUCTEMHI .
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TecTOBbIE 3a40aHUA

1. lIpuxkiaagHbie HANPaBJICHUSA BOAHOM MUKPOOHOJIOTHHA

a) OMOreOXUMHYECKOE

0) TUIPOTEXHUUECKOE

B) OLICHKA OOIIeH YHCICHHOCTH U OHOpa3HOOOpa3usi BOJHBIX
OakTepuit

I') IIHAIIEBOE

1) TPOIYKIIMOHHO-TPO(GOIOTUUECKOE

2. Oco0eHHOCTH BOIBI KAK Cpelbl 00UTAHUSI MUKPOOPraHU3MOB

a) 3alIuTa OT BLICOKUX TEMIIEpaTyp

0) 3ammTa OT BHICHIXaHUS

B) 3al[UTa OT BBICOKUX MEPENAOB TEMIIEPATYP

I') OTCYTCTBUE OCTPBIX CTPECCOBBIX BO3/ICMCTBUI

1) XpOHUUYECKOE BO3AEHCTBUE IKCTPEMATIbHBIX (DAKTOPOB

3. IIpy3HaK¥ TUIIMYHO BOJHBIX 0aKTepUH

a) KJIETOYHAsl CTEHKA rpaMOTPUIIATEIbHOTO TUTIA

0) KJIETOYHas CTEHKa FPaMIIOIOAKUTEIBbHOIO THIIA

B) KOMUOTpOus

') HEUTPODUIBHOCTh

1) SKCTPEMOPHUIBHOCTD

€) onurorpodus

4. Ajantanuu 0akTepuil K OOUTAHUIO B BOJHOM cpeJie

a) ra30BbIC BaKyOJIU

0) 3epHa BOJIFOTHHA

B) JKT'YTHKH

I') IPUKPETUTEIHHBIC TUCKU

1) DHJOCTIOPHI

5. I'pynnbl BOAHBIX 0aKTepHi, NMpeaAcTaBJsSIONIME C000ii 000-
c00JIeHHbIE IBOJTIONNOHHbIE BETBH

a) aKTUHOIIJIAHbI

0) BOJOpOHBIE TEPMODUITBI

B) 3€JICHBIC HUTYATHIC

I') MypILypHbIE CEPHbIE

1) MpoTeodaKkTepun
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6. ®.1.0O. yuyeHOro, KOTOpbIii OTKPHLI BOJAHbIC OaKTepuUM IO
HA4yaJia pa3BUTHS METO0B KYJIbLTUBHPOBAHUS OaKTepuid

a) I'. Kacepep

0) A. Kreiibep

B) ®@. Kon

r) P. Kox

n) b. ®umep

7. 'pynnbl aJIOXTOHHBIX MHMKPOOPraHM3MOB B WJje Me30-
TPOHOU peKu

a) Bacteroides B) Chlamidia n) Leptothrix

0) Bdellovibrio r) Geobacter e) Sphaerotilus

8. Ilpusnaxku Planctomycetes

a) aBTOTPO(DbI

0) HaJIM4KE SJIEPHOTO TeJIa, OKPYKEHHOTO MEMOpaHOi

B) OTCYTCTBUE MENTUIOTJINKAHA

I') INTAHKTOHHBIC AaKTHHOMMUIICTHI

1) TOUKYIOIIHUECs OaKTepuun

e) ¢poToTakcuc

9. IlpoayueHTHI 03€PHBIX IKOCUCTEM

a) a30T(UKCATOPBI

0) BojopoCIn

B) TUAPOPUTHI

r) rpuObI

1) ITMaHo0aKTeprn

10. XemoaBTOTPO(PBI, JaK0IIHe BCOBIIMIKA MacCOBOr0 pPa3BH-
THsI B BOJ0eMax

a) NeHUTpUPUKATOPHI

0) ’KEJIE300KUCIISAIONIIE

B) MapraHeIBOCCTAaHABIMBAIOIIUE

') HUTPU(DUKATOPEI

1) CEPOOKHUCIISAIONINE

11. KnroueBoii ¢pepMeHT BOXOPOAHBIX ODaKTEepPUil

a) aJIKOTOJIBJACTHAPOreHas3a

0) ruzporeHasa

B) JIETHApOreHa3a

I) JIJAKTaTJAETUIpOreHas3a

1) HUTpOreHasa
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12. Kapookcunodaxkrepuu poaa Pseudomonas —

a) p. Acidovorans

0) p. Carboxidoflava

B) p. Carboxidovorans

r) p. Gazotropha

n) p. Hydrogenovora

13. CBoiicTBa METAHOTCHOB

a) aBTOTPO(bI

0) a3oTduKcaTOPHI

B) apxeu

I') a3pOObI

1) OakTepuu

€) HeUTpOoPuIIbI

14. I'pynna npokapuoT, He CIIOCOOHBIX K OKHUCJICHUIO YIJIEBO-
A0POaAOB He(pTH

a) aKTHHOMHUIIECThI

0) OauIIbI

B) KopuHe(OpMHBIC OaKTepUH

') METHJIOTPO(QBI

1) TICEBJOMOHA/IBI

15. Ctaguu KpPyroBopora cepbl, OCYLIeCTBJIsieMbIe TOJbKO
NpPoKapuoOTAMM

a) acCUMWISILUS CyJib(aTa

0) IeCTPYKIIHSI OPTaHUUYECKUX BEIICCTB

B) BOCCTaHOBJICHHUE CEPBI

') OKUCJICHHE CYyJIb(aTOB

1) OKMCJICHUE CEPOBOIOPOIa

16. Cnenuguyeckue Kejie3opeayKTopbl

a) Bacillus cereus

0) Bacillus subtilis

B) Escherichia coli

r) Escherichia fergusonii

n) Thiobacillis ferrooxidans

e) Thiobacillis thiooxidans

17. OCHOBHOM MCTOYHUK OaKTEPUAJIBHOM NPOAYKUUU B
rpajiueHTHBIX CJI0SAX —

a) OCaKJIEHHOE OPTraHUYECKOE BEIIECTBO
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0) B3BEIIEHHOE OPraHUYECKOE BEIIECTBO

B) PAaCTBOPUMOE OPTaHUYECKOE BEIIECTBO

r)a, o

n)a,0,B

18. ®yHKkuMsa arperupoBaHHOr0 0AKTEPUOIVIAHKTOHA

a) OCHOBHOM MCTOYHUK THUIU JUIsi TPyObIX (QUIBTATOPOB B
ABTPO(DHBIX BOJIAX

0) IOTIOJTHUTENBHBIM ~ MCTOYHUK MOHUIM JUISL  JACTPUTOSTHBIX
KUBOTHBIX

B) IONOJTHUTEIbHBIM MCTOYHUK MUIIMU JJIs1 TUIAHKTOHHBIX KUBOT-
HBIX BO BCEX BOJIOEMAX

I') IENO SHEPrUuut

1) IPOMEKYTOUHOE 3BEHO MEXIYy HHOY30pUsIMU W XHUIITHBIM
300ILUIAHKTOHOM

19. Hayka, oquH U3 pa3iejioB KOTOPOH paccMaTpUBaeT pPoJib
MHKPOOPTraHU3MOB B MpoLeccax MNPOAYKHHUU U JeCTPYKUUH
OPraHM4ecKOro BelecTsa B BOA0OEMAax, — ....

20. I'pynna MUKpPOOPraHu3MoOB, KOTOPYIO COOCTBEHHO BOJHbBIE
0aKkTepuM COCTABJIAKT B BOJA0EMAX, — ....

21. ®.1.0. yuyeHOoro, KOTopblii BliepBbie MPUMEHUT Na,''CO,
JJIS ONPeNeJIeHUsI CKOPOCTH (POTOCHHTE3A B OJIUTOTPO(PHBIX BO/I0-
emMax, —

22. HazBaHue CTYNEHYATOr0 PA3JI0KEHUSI OPraHUuYeCKOro
BelIECTBA reTepoTPOPHBIMHA MUKPOOPTraHU3MAMH

23. YciaoBusi, NMpPH KOTOPBIX NPOMCXOAUT HEIMOJHOE OKHUC-
JICHHE OPraHUuYeCKOro BeuecTsa B BOA0EeMAax.

24. I'pynna O0akrepmii, ocymecTBiasomux peakuuw 24CO +
110, + H,0 — 23 CO, + (CH,0).

25. I'pynna o00JMratHo aj’poO0HbIX OaKTepHH, CIHOCOOHBIX
HCIOJIb30BATHh B KA4eCTBE ¢AMHCTBEHHOI0 MCTOYHUKA yIJIEPpOAa U
yHeprumn C;-coeuHEeHMS, — ....

26. Cpena, B KOTOpPOH OaKTepHM IMOJYYAKT 3JIHEPrur0 OT
OKMCJICHMS Kesie3a, — ....

27. CxkopocTh pocTa eAMHUIBI 0MOMACCHI — ... CKOPOCTh POCTA
0aKTEePUOIIAHKTOHA.

28. YHuUBepcaJbHBIA TMOAXO0/d, NMO3BOJSAIIIUI CONMOCTABIATH
NMOTOKHU BelleCTBA M JHEPTUH B BOJAOEME, — ....
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29. CooTBeTCTBHE MEKIY COBPEMEHHOM 3a/1a4eil BOJHOM MUK-
POOHOJIOTHU M METO0M, C MOMOIIbI) KOTOPOr0 OHA peliaeTcsi
a) ornpejieieHue cnenuuueckux MUK- 1) aHamu3 MHOTO0Opa3us Mo-
POOHBIX CEPOTHUIIOB CJIEI0BATEILHOCTE HYKJIECO-

THA0B B 16S pPHK

0) onpeAeieHNEe YHUCICHHOCTH CaMO- 2) UMMYHOJOTHYECKUN
bIroopecuUpyOUIUXCS MOMYJISIUN
B) pETUCTpallsi TEHOMOB, WMEIOIIUX 3) MOJMMEpa3Has  IiemHas
OYEHb HU3KYIO YAaCTOTY BCTPEUYAEMOCTH peakius (ILp)
r) puioreHeTuyeckoe MHOrooopasue 4) npoTodHasi UTOMETPUS
MUKPOOPTraHU3MOB B BOJHOU CpeEJE

30. CoorBeTcTBME MEKAY MNPUHUUNOM Kjiaaccupuxkanum
MPOKAPHOT (CJIeBa) U rPpyNniamMu OPraHu3MoB (CrpaBa)

a) M0 KOJIMYECTBY YTHIM3UPYEMBIX cyOcTpaToB 1) ayKCOTpodsl
KOIMUOTPOPBI

0) 0 HEOOXOAMMOM KOHIEHTPAIINU YIJIEpOJia B 2) OJUTOTPOPHI

cpene POTOTPOdEI

B) IO MOTPEOHOCTSIM B HA0Ope MUTATENbHBIX 3) CHELHAIUCTBI

BEILIECTB YHUBEPCAJIbI

31. CoorBeTcTBHE MEXKAY NMPUHLIMIIOM KJIACCH(PUKAIMHU CIIOCO-
00B ’KM3HU NMPOKAPHUOT (CJIeBa) U IPYNIIOHA OPraHU3MOB (CIIpaBa)

a) IO UICTOYHUKY yIJIEpO/ia 1) aBTOTpO(dBI
aHa’pPOOBI

0) 10 UCTOYHUKY IHEPTUH 2) a3po0ObI
reTepoTpOdbI

B) I10 JJOHOPY 3JIEKTPOHOB 3) nutoTpodsl
OpraHoTpodsl

') 1O KOHEYHOMY aKIENTOPY JIEKTPOHOB 4) potoTpodsr
XeMOTPOGbI

32. CooTBeTCTBHE MEXKAY CHOCOOOM CYIIECTBOBAHMS U I'PYII-
1o dakTepuu

a) GoTOMMTOaBTOTPODUS 1) ramoapxeu

0) ¢oTonutorerepoTpodus 2) mypIypHbIE HECEPHBIE
B) (hoTOOpraHoaBTOTPOGU 3) unanoGakTepuu

r) ¢poTOOpraHoreTepoTpodus 4) 3eneHble cepoOaKTEPUU
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33. CooTBeTcTBHE POAOB rpynnaM OakTepuil, KOTOPbIe OHH

NpeacTaBJsIOT
1) MeTaHOTEHBI a) Methanobacterium
0) Methanococcus
2) o0nuraTHbIe METUIOTPO(DHI B) Methanosarcina
r) Methylobacillus
3) pakyabTaTUBHBIE METHUIOTPORHI 1) Methylocystis

34. CooTBeTcTBHE TIpyNIl XeMOJUTOTPOGOB U CyOCTpPaTroB,
UMM OKHMCJIAEMbIX

1) BogopoaHbIe a) NH;
2) kapOokcua00aKTepUn 0) NO,
3) HUTPpUPUKATOPHI B) CO
4) cepobakTepuu r) H,S
) S
e) H,

35. CoorBeTcTBHE MEXKAY MHTErpajJibHbIM IOKa3aTeJeM OHO-
JIOTUYECKON AKTUBHOCTH MPHUPOIHBIX BOJ U popMy10H

1) mpoaykius 6akrepuii a) P/B
0)P+R
2) 000pauMBaeMOCTh OMOMACCHI B) P/A
r) uBy
3) k03hPUIUEHT aCCUMUISIUN n) (1 —Ky)/K;
36. CoorBeTcTBHE MEXKAY IMMOKA3ATEJAMU U eIUHUIAMU
u3MepeHus
1) A a) KKaJ
2)g 0) mr O,/ ka/cyT
u B) Mr O,/ Mr 6MomMacchl/cyT
4)Q r) mr O,/ cyT
5)R ) eyt

€)u
37. CooTBeTCTBHE MEXKAY METOJAOM U Y4eHbIM, KOTOPbIA BBeJI
€ro B NPaKTHUKY MCCJIeJ0BAHUSA BOJAHBIX MUKPOOPraHM3MOB

1) kanumisipHass MUKPOCKOITHS a) ®@. Kon

2) CBETOIOIbHAsI MUKPOCKOIHS 0) JI. 1. Hukutun
3) ¢daroopeciieHTHass MUKPOCKOTIHS B) b. B. Ilepdunsen
4) 371eKTpOHHAsT MUKPOCKOITHS r) A. I'. Poquna
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38. XpoHoJioruyeckuii MOPSA0OK BBeJACHUS B NMPAKTHKY BOJ-
HOM MHKPOOMOJOTMH METOA0B OLEHKH WHTEHCHUBHOCTH MHUKPO-
OMOJIOTHYEeCKHUX MPOLECCOB

a) M0 BEJIMYMHE SKCIPECCUU T€HOB, KOTOPhIE KOJUPYIOT CTPYKTYPY
(epMEHTOB, OIPEAEISAIOINX CKOPOCTh CHEU(PUIECKOTO Mpoliecca

0) IO CKOPOCTH BKITIOUEHUS PATUOAKTUBHOM METKH B MPOTYKTHI pe-
aKIMU TI0CJIE BBEACHUS B U30JIMPOBAHHBIEC MTPOOKI MEUEHOT0 cyOcTpara

B) 10 CKOPOCTH M3MEHEHHUSI KOHIICHTpAaluU CyOCTPaTOB WIIM MPO-
IYKTOB PEaKIMu, ONPEAECICHHON METOJaMU aHAIUTUYECKON XUMUU B
M30JIMPOBAHHBIX MPOOax

I') IO YUCJICHHOCTH MUKPOOPTaHU3MOB COOTBETCTBYIONIEH (PU3HO-
JIOTUYECKOM TPYNIIBI HA CEJIEKTUBHOM MUTATEIIBHOM CPENIE

39. Ilopsinok ¢opMUpPOBaHHMSI MHUKPOOOIEHO30B OT INOBEPX-
HOCTH BIJIy0Ob BOJOEMA

a) 6aKTeproOEHTOC

0) OaKTepUOHENCTOH

B) OAKTEPHUOIJIAHKTOH aHAPOOHBIN

r) 0aKTEPUOIJIAHKTOH adpOOHBIN

1) MUKPOOOIIeHO3 TeHO(OH/Ia BOojoeMa

€) MUKPOOOIIEHO3 KHUJKOTO JHA

40. XpoHOJIOTHYECKUI MOPAAOK OOHApPYKEeHHMsl B BOJ0eMAax
CJIeYIOIIUX Py MUKPOOPTraHN3MOB

a) METUWIOTPO(BI — CAMOMOHTBI MOJUTIOCKOB

0) TUIMYHO BOJHBIE CATPOTPOQHI

B) HEKYJIbTUBUPYEMbIEC BUbI OAKTEpHil

r) punpTpyromuecs Gopmbl

1) XeMOJIMTOABTOTPO(bI

41. ITopAIOK OKHCICHUA METAHA OAKTePUSAMH

a) CH4

0) CO,

B) HCOH

F) CH3OH

1) HCOOH

42. Ilopsanok usmenenusi P/B-koadduumenta mo mepe yBe-
JINn4eHusi TPO(PHOCTH BoJ0eMa

a) P/B=0

0) 0<P/B> 0,5

B) P/B>0,5
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43. [InmeBas nenb B MUKPOOHOM MeTJIe «IBETYIIEr0» BO0eMa:

a) OaKTEepHUOIUIAHKTOH

0) napuuu

B) JICTPUT

1) uHdy30pun

€) MacCOBbI€ BUIbI (PUTOTUIAHKTOHA

44. Ilopsiiok cMeHBbI TPy MUKPOOPTraHU3MOB B AaHA3POOHOM
HeJLJIIJI030pa3JiaraoneM MEKPOOHOM coo01IecTBe

a) aleTOreHbI

0) OpOIUIBITUKHI

B) METaHOTCHBI

T) Cyab(daTpeyKTOpHI

) TCIUTIOJIOIMTUKH

45. CooTBeTCcTBHE MEKITY BH/IOM rUIPOJTUTHKA
MHUKPOOOLIEH03a KU/IKOI0 THA M THAPOJIU3yeMbIM CyOCcTpaTOM:

a) arap 1) Agrobacterium
0) Kpaxmain 2) Beneckia

B) XUTHH 3) Myxococcus

T) LEJUII0I032 4) Sporocytophaga

46. Bauu neiicTBHsl, €CJM MPHU ONpeneieHuH 001Ieil YUCIIeH-
HOCTH OakTepuili B OJHOM MOJi€ 3PEHUS OKYJSIPHON CEeTOYKH
HaxoauTcH He 0oJiee 1-2 KIIETOK.

47. Han0oJ1ee BeposiTHbIC OLUMOKH, €CJIM Il ONPeAeICHUN YUC-
JIECHHOCTH canpoTpodoB BbI NPoU3BeH nmoceB npod Boanl Ha PITA
13 pasBenenns 10 i mosryuniu cnJIONIHOM POCT MO arapoM.

48. Pa3BeieHue, KOTOpOe CJieAyeT B3fiTh JJISl pacuera 4McJia
MHUKPOOPTraHU3MOB IIPH HAJTUYMH CIEAYIOIINX Pe3yJbTATOB

Pasgenenue 10° 10" 10° |10°
Kon-Bo kosionunit Ha 4. [letpu 120 |55 3 36

49. YUncs10 KOJIOHMI HA YallKe AJA pacyera YHCJICHHOCTH
0IMroTpodoB

PasBeseHne 1:10 (107 1:100 (10) | 1:1000 (10™)
PIIA 1:10 237 150 35
40 83 5
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50. UncsioBasi XxapakTepUCTHKA W pa3Be/leHHe IJIs pacuera
YHCJIEHHOCTH MUKPOOOB

PazBenenue 0 1:10 | 1:100 | 1:1000 | 1:10 000 | 1:100 000
Hucno 3apake€HHbIX 4 4 4 4 4 4
TpoOUPOK

Yucno npobupox

C ITOJI0KUTEIIbHOU 4 4 3 2 0 1
peakuuen

YucnoBas XapaKTEpUCTHKA — ?; BEPOSITHOE YUCIIO — X

KonnuectBo Mukpo6oB B 1 mj — X X ?

51. Bapuantbl ombiTa ISl ONpedeieHUs MNMPOAYKUIHMH
0aAKTEePUOIUIAHKTOHA METOI0M M30JIJUPOBAHHBIX P00

a) C 300IUIAaHKTOHOM M TJIFOKO30M

0) 6€3 300IJITaHKTOHA U TJIIOKO3BI

B) 0€3 300IJIaHKTOHA, HO C TJIFOKO30M

T') C 300IIJIAHKTOHOM 0€3 TITF0OKO3bI

52. Bamu [geidCTBHS, €CJU NMPH MOACYETe KJIETOK METOA0M
NPSMOi MHUKPOCKONHMH HA Npenapare 0Ka3ajgoCb, YTO B OJHOM
KBaJ[paTHKe OKYJSAPHOH ceTouKkH HaxoauTcs 0oJiee 100 kieTok.

53.Chipass u cyxas Ouomacchbl OakTepuil, ecJu o0O0wIAs
YHCJEHHOCTh COCTaBJIsAET 2,5 MJIH KJI/MJI.

54. Bpemsi yaBOoeHHUsI O0AKTEePHUOILUIAHKTOHA, €CJIM Yy/eJbHasi
CKOpPOCTH pocrta paBHa 0,014 al,
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lNpunoxeHus

lpunoxeHue 1

MUKPOBUNOJIOIUA, 2005, mom 74, Ne 3, c. 410-419
YK 579.262(571.53-285.2)

domompoghHoe coobuecmeo
COJIEHO20 Wes1I04Ho20 o3epa XuszaHma
(FO20-Bocmoy4yHoe 3abalikasbe)

E. U Komnanyesa*, /]. FO. Copoxun™, B. M. I'opaenko®, b. b. Hamcapaes™*
*Uncmumym muxpodbuonoeuu um. C. H. Bunoepadckoeo PAH. Mocksa
**Uucmumym obweti u sxcnepumenmanvuou ouonocuu CO PAH. Ynanu-Y03

UccnenoBanu cTpykTypy poToTpohHOr0 coodIecTBa MEIKOBOI-
Horo (riayouna 35—45 cM) coneHoro (MuHepaauzaius BoAbl 45 1/m)
conoBoro (memnoyHocts 30 wmr-sks/n, pH 9.5) ozepa Xwunranra
(AruHckuit BypsTckuii aBTOHOMHBIM OKpyTr). JHO o03epa ObLIO
MOKPBITO MUKPOOHBIM MaTOM TOJIMHON 10—15 MM, OCHOBY KOTOPOTO
COCTaBIISUIM HUTYaAThle LMaHOOakTepuu Microcoleus chtonoplastes.
Mat umen BBIpaXEHHYIO CJIOHCTOCTh WU COJEpIKajd 3HAYUTEIHHOE
KOJIMYECTBO MUHEpalioB. [10 BepTHKaIM BBIACISUIOCH 6 30H, UMEIOIINUX
XapaKTepHYIO0 OKpPAacKy, KOHCHUCTEHIIMIO, YepeoBaHue ciioeB. JKuBbie
dboToTpodHbIe OakTepuu MPUCYTCTBOBAIU B TPEX BEPXHHUX 30HAX.
OcHoOBHasi mMacca LMAHOOAKTEpUil ObLJIa COCPEAOTOYEHA B BEPXHEM
30He. Huke HaOmoganochk pa3BuTUe MypHypHbIX OakTepuil. OnucaHa
CyTOYHas JWHAMHKA BEPTUKAIBHOTO pacmpenesieHus oToTpodHbIX
MUKPOOPTaHU3MOB B CBSI3U C KOJCOAHUSIMU (PUIUKO-XUMHUYECKUX
napameTpoB cpenbl. Cpeau aHOKCU(POTOOAKTEpUM JOMUHUPOBAIU
Ectothiorhodospira sp. IX 4ucieHHOCTb, yUTE€HHAs METOJIOM I10CEBa,
cocrasmsuia 10°— 107 xi/min. Takke NMPUCYTCTBOBAIM IypPIyPHBIC
oaktepun ponoB Allochromatium, Thiocapsa, Rhodovulum. Jxcnepu-
MEHTBI C YUCTHIMU KYJbTypaMHU BBIJICJICHHBIX OaKTEepUl IMOKa3al,
YTO AHOKCUTEHHBbIE (DOTOCMHTETUKM B 03epe XWIraHta SBISIOTCS
raJloToJIepaHTaMu U aJIKAIOTOJIEpAaHTaAMH, WM  ajKaJo(puiIamH.
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CooTHOIlIEHHE BHUJOB aHOKCH(POTOOAKTEpUM B JKMAKHUX HAKO-
NUTENIbHBIX KyJbTypax npu pH 9.5 Obui0 01u3KUM K HAOJIIOJaEMOMY
B o3epe. llpm nosemmennn pH po 10.4 pasBuBanuce npeumy-
mecTBeHHO Ectothiorhodospira, Hanbonee MPUCIOCOOIECHHbBIC K KHU3-
HU B YCJIOBUSIX MOBBIIICHHON MUHEPAIM3AINU U MIETOYHOCTH B CPEJIE.
@DOTOCUHTETHYECKAsE AaKTUBHOCTb HaOJ0/alach B TPEX BEPXHUX
30HAX MaTa U COCTaBsuia B cpexreM 1.5 v C/(M” ). Ilpu sToM 75—
95% obmiei mpOAyKTUBHOCTH MPUXOIMIOCH HA JIOJII0 aHOKCUT'€HHOTO
dboTocunTe3a. OCHOBHAS POJIb B OKUCIICHUH Cyb(puUIa MPUHAIekKaaa
($oTOoTpOo(DHBIM MUKPOOpPraHU3MaM — aHOKCU(POTOOAKTEPHSIM U ITUAHO-
oaktepusiM. [lo PU3NKO-XMMUUECKUM YCIIOBUSIM U CTPYKType (oTO-
TpoHOTO cooOImecTBa 03epo XHWITaHTa CXOJHO C MEIKOBOJIHBIMH
COJICHBIMH BOJIOEMaMH MOPCKOI'O MPOUCXO0xKJIeHHsI. OCHOBHOE OTJIU-
YUe COCTOUT B MOBBIIIEHHOW IIEJIOYHOCTH U, KaK CJIEJCTBUE, MPEOO-
JajaHuU CPeAr MHUKPOOPTaHU3MOB aNKaJO(PUIBHBIX U aJKaJIOTOJIe-
paHTHBIX (OPM, OTCYTCTBUU MPEICTABUTENCH HEUTPOPUIBLHON TpyII-
TIbI 3€JICHBIX CEPHBIX OAKTEPUH.

Knrouesvie cnosa: coneHble COAOBBIE 03€pa, MHKPOOHBIM Mar,
BEepTUKaJIbHAsL cTpaTU(UKaLMs, aHOKCUPOTOOAKTEpHUH, AJIKAIOTO-
JIEpaHTHbIC U AJIKaJTO(UIbHBIC OAKTEPUH.

B nocnennee BpeMs COJOBBIC 03€pa MPHUBJICKAIOT BHUMAHUE MUK-
poOHOIOrOB MHOTHMX Jiaboparopuii Mupa. McciaenoBaHbl I€TOYHbBIE
BOJI0€MbI PA3HOTO THUIIA, ONMCAHO MHOT'O HOBBIX TAKCOHOB MPAKTUYECKU
BCEX M3BECTHBIX (PU3HOJIOTUUECKUX TPy MUKPOOPTaHU3MOB [1].

biaronapsi MoBBIIIEHHONW MUHEpaIW3allui U MIETOYHOCTH, OMOTa
COJIOBBIX 03€p COCTOUT MPEUMYIIECTBEHHO HW3 MPOKAPUOTHBIX
OpPraHM3MOB, Y€l MeTabOoJMU3M OTJIMYACTCA PSAIOM OCOOCHHOCTEH,
0OyCJIOBJIEHHBIX ClIEU(UKON yCIOBUI CylIecTBOBaHUS. Bo3pactanue
WHTEpeca K AKCTPEMAIbHO aTKAIO(PUIBHBIM MUKPOOHBIM COOOIIECT-
BaM CBSI3aHO TAKXE C TMIOTE30M, pacCMaTPUBAIONIEH UX KaK PEJIUK-
TOBBIN aHAJIOT Ha3€MHOW OMOTHI paHHETO MPOTEPO30s [2].

[IpegmeToM NMaHHOrO WCCIEAOBaHUSA OBLIO COJICHOE IIEIOYHOE
03epo XuWiraHTa, paclojOKeHHOe B KpuoapuaHoi 3oHe FOro-
Bocrounoro 3abaiikanbs, Ha TEppUTOPUU ATHHCKOrO BypsiTCcKOro
aBTOHOMHOTO OKpyTa. OT OOJBIIMHCTBA 03€p ATOTO PETHOHA, KOTOPHIE
SBJISIFOTCS COJIOHOBATHIMU, 03€p0 XWJITAaHTA OTIMYACTCS MOBBIIIICHHON
MUHepan3amuen Bojasbl (45 1/1) u HanboJiee BhIpaKEHHBIM Pa3BUTHEM
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MUKpOOHBIX MaToB. Ilo kmaccudukaruu M. I'. Baysiiiko, oHO OTHO-
CUTCSI K COJIEHBIM 03€paM CyJib(aTHO-HATpUEBOro Tumna [3]....

Hama pabota mnocsiieHa gajdbHEHIIeMy U3yYeHU0 (oTo-
TpoHOTO coodIIecTBa 03epa Xwiranra. OCHOBHOE BHUMaHUE Y/ie-
JIEHO aHOKCU(OTOOAKTEPUSIM U UX MPUCTIOCOOJICHHOCTH K YCJIOBUSIM
OOUTaHMS, TUHAMHKE BEPTUKAIBHOW CTpaTHU(UKAIUU MHKPOOHOTO
Mara, a Takxe poyi GOoTOTPOPHOTO MHUKPOOHOTO COOOIIECTBA B IIPO-
JTYKIIMOHHBIX TPOIIeccax U JETOKCUKAIIUU CYIbhua.

O0LEeKTLI U METOABI HCCJIEeI0BAHUSA

O0BexTOM HUCCIIEJOBAaHUN SIBJISJICS MUKPOOHBIHN Mar,
MOPBIBAIOIINN BCIO MOBEPXHOCTH JHA o3epa Xwuiaranra. llosesbie
yccieqoBanus npoBoguiuch B uroiie 1995 m 1996 romos. bonee
JeTallbHbIE MCCJICAOBAHMS, BKJIIOUAsi CYTOUHYIO JUHAMHKY IapaMmeT-
POB CpEABI U CTPYKTYPBI MaTa, NPOBOAUINCH B 1996 T.

Bo Bpems monieBeIXx paboT ompeAessui  (PU3HKO-XUMHUYECKUE
napaMeTpbl Cpelibl: TeMIEpaTypy BOJAbI — PTYTHBIM TEPMOMETPOM,
pH — xoHIykTOMETpOM M OYMaXHBIM MHIUKATOPOM, IIEIOYHOCTH —
TUTpOBaHUEM [6], OOIyI0 MHUHEpaIW3aIllMI0 BOJBI — apeOMETPOM H
KOHAyKTOMETpoM. KoHIeHTpaluio cyibdpuaa B BOJAE ONPEACIISUIH
HOJOMETPUUYECKUM TUTPOBAHUEM COAEPKAHUE KUCIOPOJa — METOJIOM
Bunkiepa st BoJI, cofepKamux cyiabQu, ¢ 1o0aBieHueM K mpoode
HUTpaTa pTyTH [6].

OOpa3ipl y1sl ONKMCAHUSI BEPTUKAIIBHON CTPYKTYpbl MUKPOOHOTO
MaTta OTOMpaJId B pa3HbIX TOUKAaX 03€pa U B pa3HoOe BpeMsi CyToK. Tol-
IIUHY CJIOEB MaTa U3MEPSIU C MOMOIIbI0 MIUJJIUMETPOBOI Oymaru.

Crexna oOpactanusi ctaBwin Ha 8—12 4acoB B pa3HOE Bpemsi
cyTok. B maboparopuu cTekia OKpalimBaIi KpUCTAILI-BHOJIETOM [7] 1
MIPOCMATPUBAIN B CBETOBOM MHUKPOCKOTE ¢ (ha30BbIM KOHTpacToM. M3
MECT MacCOBOI'O pa3BUTHSI OakTepuil (Kak B MaTe, TaK U BHE €ro)
Opanu Ma3KH, KOTOpbIE HAHOCWJIM Ha TMPEIMETHbIE CTEKJIa W
BBICYIIMBAIM. B fganpHelIleM ux OKpallivuBajld U MPOCMATPUBAIN TaK
ke, Kak cTekya oOpacranus. J[Jisi mocienyromnero MUKpOCKOIMpPOBa-
HUS 0OTOMpai MpoObl MaTa Mo cyiosiM. KakabIil ClI0M OTAEISUIN CKaJlb-
nejgeM, IMOMENadd B MEHUIWIIMHOBBIM (JakoH W (HUKCUPOBAIH
30-npOLEHTHBIM TTULEPUHOM.
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NHTEeHCUBHOCTD (DOTOCHMHTE3A OIPEAETSUIM B U30JMPOBAHHBIX TIPO-
0ax paguoyriaepoaHbiM MetojoMm [8]. s momaBieHUs aKTMBHOCTH
Il hoTocucTeMBbl TPUMEHSJIM JTUYPOH B KOHEYHOM KOHIICHTpAIUU
7 MKM.

KonuuecTBeHHBIM yueT (GOTOTPOPHBIX OaKTepuil MPOBOIUIU
METOJIOM TOCEBA CEpUMHBIX |0-KpaTHBIX pa3BEICHUNM TOMOTCHU3U-
poBaHHOTO oOpasia Mata (1 cM”) B CTOIOUKH arapH30BaHHON CPEIBL.
Jlnst OoJjiee MOJIHOTO YyuyeTa pa3HbIX TPYII aHOKCUPOTOOAKTEpHUit
VICTIOJIB30BAJIM JIBA BApUAHTA NTUTATEIBHOU Ccpenbl... KonnuecTBEeHHbIN
y4E€T U BBIJCICHUE KYJIbTYp MYypPHypPHBIX OaKTepHil MPOBOIUIN MPU
pH 9.5. B onbITax KMCIOTHOCTH CPEbl BAPLUPOBAIM BHECEHUEM Pa3-
HBIX COOTHOIIICHUH KapOoHaTa U OUKapOOHaTa HATPUsI C COXPAHEHHEM
UX CyMMmapHO# koHleHTparuu. [loceBbl MHKYOUpPOBAIM B JIFOMHHO-
crate mpu Temieparype 25°C m ocsemenHoctr okono 2000 k.
OKpallleHHbIE KOJIOHUH, BBIPOCIIIME MPU Pa3HbIX PA3BEICHUSIX MOCEB-
HOT'0 MaTepuaja, MOACYUTHIBAIA U MUKPOCKOTTUPOBAJIH.

Takxe ObUIM TOJYYE€HBbI HAKOMUTEIBHBIC KYJIbTYPhl Ha KUJKUX
cpenax toro xe coctasa ¢ pH 9.5 u 10.4, u3 KOTOPBIX B CBOIO OUEpPED
OBLIU CJIeJIaHbI MIOCEBBI C Pa3BEACHUSIMHU B arapu30BaHHbIE CTOJIOUKH.

OTHOLIIEHUE MYPIYPHBIX OAKTEPUI K YCIOBUAM CpPE/ibl OOUTAHUS
(pH, coseHoCTh)  HCCIENOBaIM  HAa  YHUCTBIX  KYJIbTypax
Ectothiorhodospira sp. A-20E u Thiocapsa sp. A-20T, BbIIEIECHHBIX
13 MUKpPOOHOI0 MaTta o3epa XuJraHrTa.

VYabTpaToHKHE Cpe3bl OakTepuid, MOJYyYEHHbIE CTaHAAPTHBIM
MeTrogoM [9], wuccimemoBaNM  MOJ  BJIEKTPOHHBIM ~ MHKPOCKOIIOM
JEM 100C.

PesyabTaThl
DU3UKO-XMMUYECKHE YCIOBUS

Ozepo Xwmiranra uMeer OKpyriayr (GopMmy, 4yTh BBITSIHYTO C Ce-
BEPO-BOCTOKA Ha roro-3amajn (mmrHa 45—-50 M). Ero MakcuMasbHBbIN pas-
mep — 0.5 KM’ YPpOBEHb BOJBI B 03€P€ 3aBUCUT OT KIIMMATUYECKUX YC-
JIOBUI W TOJBEPKEH 3HAYMTEIBHBIM KOJ€OaHUsIM. B COOTBETCTBHM C
HUM MEHSIOTCSI MUHEpaIM3aIlys, eJTOYHOCTh U pH BojibI (Tabnuia).

CtpykTypy ¢oToTpodHOro cooOIlecCTBa, pPa3BUBAIOIIEIOCS B

o3epe Xwuiranra, ucciaegoBaiu B 1995 (05.07) u 1996 (14-15.07)
rojgax. OU3NKO-XUMUYCSCKHUE YCIOBHUS W BOJHBIA PEKHM 03€pa B ATH
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nepuobl OblTM cXOAHBIMU (Tabi.). I'myOuHa coctaBisia 35-45 cw,
obOmass munepanuzauus 4046 r/n, menoudocts 1.0-1.5 r/nm (22—
30 mr-akB/im), pH 9.5-9.8, TemmepaTypa BOJbI B JTHEBHOE BpeMs
KoJiedanach oT 25 1o 35°C.

Tabmuma

Du3uxko-xumuueckue yciaoesus 6 03. Xunzanma 6 pa3Hble 2000bl

Too Hama | Temnepamypa, °C | Munepanuzayus, pH | [nyoumna,
e/ cm
1995 05.07 28 46 9.8 34
1996 15.07 34 45 9.5 35
1997 10.08 32 43 9.7 36
1998 16.06 29 40 9.9 37
1999 02.07 27 38 10.0 40
1999 08.08 24 42 9.8 42
2000 25.07 32 56 9.6 28
2001 18.06 30 102 9.1 8
2001 23.06 43 253 8.9 5
2001 20.08 26 82 9.0 10

OKHCIUTENIbHO-BOCCTAHOBUTEIbHAS OOCTaHOBKAa B 03€pe MEHsI-
Jach B TedeHue cyTok (puc. 1). JlHeM B pesysibTaTe MHTEHCUBHOIO
dhoTOCHHTE3a, TTIABHBIM 00pa30M IMaHOOAKTEPUATIBHOTO, COJEPKaHUE
KHCJIOpOJia B BOJE MOBBIMAIOCH U gocTuraigo 6—8 mr/ia. Cynasdus,
oOpazyeMblii B Mare U uie CyiabdarpeayKropaMu, MNOTPEOIIsIICS
MUKPOOPTaHM3MaMH M XUMHUYECKH OKHCIUICS Kuciaopogom. C
HACTYIUICHUEM TEMHOTHI U MPEKPAICHUEM KaK OKCUTE€HHOIO, TaK U
aHokcureHHoro Gorocunreza cojaepxkanue 0, pesko magano. Oc-
TaBIIMICA B BOAE KUCIOPOJ MOTPEOIIsIICS a3poOHONH MUKPODIOPOil U
XUMUYECKH BOCCTaHaBiIuBaJcA cyibhuaoM. B cBoio ouepenn
CEPOBOJIOPOJT TI0 MEPE CHIKEHHSI OCBEIIEHHOCTH W KOHIIeHTpauu 0,
HaKaIuTMBAJICS B W€ U MaTe U Jdake 0OHApY>KUBAJICS B BOJIE B 3HAYU-
TeapHOM KonimuecTse (10 1 MM). Coneprxkanue OukapOoHaTa HECKOJIb-
KO CHMYKaJIOCh B JIHEBHBIC Yachl, TOTJa KaK KOHIICHTpAIUs KapOoHaT-
MOHA HE3HAUUTEJILHO BO3pacTala.
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Cmpykmypa MUKpoOHbIX MAMOo8

MukpoOHbie MaThl TOJMUHOW 10—15 MM MOJIHOCTHIO MOKPHIBAIU
JHO o3epa. boibpmas 4acTe MOBEPXHOCTM MATOB HMEJA TEMHO-
3eJIeHyl0 (MHOT/Ia TOYTH YEpHYl) OKpacky. Mectamu, B BHJE
«ISATEH», BCTPEYATUCH CBETIIBIC )KEITO-3€JICHBIEC YUACTKHU.

HS™, mr/n O,, Mr/n
1000 -8
800 - s 4

6

600 5

4

400 3

200 F 2

1

05 7 © 11 13 15 17 19 21 23 L

Bpewms cyTok, 4

Puc. 1. Cyrouynas auHamMuka cofepKaHus KUCJIOpoJia U Cybduaa
B BOJIE€ 03. XHWJITaHTa

Ha Bcem MpoTsSKEHHUH MaThl UMENIH XOPOIIO BBIPAKEHHYIO TOH-
KOCJIOMCTYIO CTPYKTYpYy. B HUX aKTHBHO MpOTEKaIU MPOIECCHl MUHE-
panoobpazoBanus. Mexay ClIOSMH OaKTEpHil pacrojarajuch CIOU
MUHEpAJIOB, KOTOpbIe, Kak ObLIO MOKa3zaHO paHee [‘epacuMeHko ¢
COaBT. [5], mpeacTaBieHbl B OCHOBHOM KapOoHaTamMu u ¢ocdaramu
Kanplia. YacTUIbI MUHEPAJIOB BCTPEUATNCh W BHYTPH MHKPOOHBIX
CJIOeB. JTO MPHUAABAIO MaTaM IIOTHYIO, YacTO XpSIIEBaTyl0, KOH-
CUCTEHIIUIO ¥ TIPOYHOCTD.

B nienTpanpHO#l yacTH 03epa HaOI0AaN0Ch 00pa3oBaHUE TBEP-
JIBIX BBIPOCTOB Pa3HOM (hOPMBI, BO3BBIIIAIOIINXCS HAJl TOBEPXHOCTHIO
MaTa Ha HECKOJIbKO CAaHTUMETPOB. OHU COCTOSUIM W3 OTACIUBIIUXCS
KYCKOB MaTa, TMOKPBITBIX KOPKOM MuHepanoB. OueBUAHO, HUX
o0pa3oBaHUE CBSI3aHO C BBIXOJIAMH MTOJI36MHBIX MUHEPAIbHBIX BOJI.

Hekotopeie KyCkM MaTa OTpBIBAJUCh M BCIUIbIBaM. Ha Takux
KyCKax, TaK ke, KaK M Ha pa3JIararolluxcsl 4acTAX PacTeHUM, ToTa-
Jaoumx B 03epo ¢ Oepera, HabIO/1aJOCh MAacCOBOE Pa3BUTHE ITyp-
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NypHBIX OaKTepUid B BUJIE PO30BOI0 HaJleTa. B MecTax omyCKaHus UiIu
HapyILICHUS MAaTOB MHOT/JA OTMEYAJIOCh OKpAIIMBAHUE BOJBI B Kpac-
HbIi nBeT. B 1995 r. Habmoganu oOpa3oBaHre HAa TTOBEPXHOCTH BOIBI
PO30BOM TIECHBI.

JI1si MUKpOOHBIX MaTOB XapaKTEepHA BbIPAKCHHAs BEPTHUKAJIbHAS
cTpatuduKanusa Kak (PU3NKO-XUMHUYECKUX MapaMeTPOB CPE/bl, TaK U
MUKpPOOHBIX cooOmiecTB. I[lpu 3TOoM, HECMOTps Ha HEKOTOPYIO
W3MEHYMBOCTh BO BPEMEHHU U MPOCTPAHCTBE, B CTPYKTYpPE MATOB U €€
JTMHAMUKE MOKHO BBISIBUTH OOIIME 3aKOHOMEPHOCTH.

MM JIEHD

2 4

BEERENOESM
N R b~

Puc. 2. Cxema BepTUKATBbHOU CTPYKTYPBhl MUKPOOHOTO MaTa B 03. XWJITaHTa

B CBETJIOE U TEMHOE BPEMS CYTOK: 1 — TeMHO-3€elIeHbIe ClIou, 00pa30BaHHbIE
npeumytniecTBeHHO Microcoleus chthonoplastes; 2 — mypmnypHBbI€ CIOU C NpeoOIaTaHueM
NyprnypHBIX OakTepuii; 3 — OeIOBATHIC U CEPOBATHIC CIIOH, COCTOSIIINE B OCHOBHOM
13 MHHEPAJIOB; 4 — KOPUYHEBATO-3EJICHBIE CIIOU, COJICPIKAIINE KUBBIE U YACTHIHO
Pa3IOKUBIIUECS, YACTUYHO MUHEpaIH30BaHHbie HUTH M. chthonoplastes,

5 — mypIypHO-KOPHUYHEBATO-3€JICHBIE CIIOU, COCTOSAIINE MPEUMYIIIECTBEHHO U3 HUTEH
M. chthonoplastes (pa3HOli cTeNIEHU COXPAHHOCTH) U MyPIYPHBIX OaKTepuUii;

6 — CBETJIO-KOPUYHEBBIE CIIOU, 00pa30BaHHBIC B OCHOBHOM HUTSAMU M. chthonoplastes
U uX parMeHTaMU, HAXOIAIIUMUCS HA PA3HBIX CTAUAX Pa3pyLICHUS U MUHEPAIU3AIIH;
7 — TEMHO-CepbIe, IIOYTH YEPHBIEC CIIOU C TpeoldialaHueM CyIbpaTperyupyOImnuX
OakTepuii
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[Tocne mpocMoTpa MHOTMX OOpas3lOB Mara, B3SIThIX B Pa3HBIX
y4acTKax 03epa U B pa3HOE BPeMs CYTOK, BUSYAITbHOT'O U3YyUYCHUS UX
BEPTUKAIBHONW CTPYKTYpbl M MOCJIOMHOTO MHKPOCKOMUPOBAHUS
OBbLIO BBIICJICHO 6 OCHOBHBIX 30H, MPUCYTCTBOBABIIMX BO BCEX
oopasuax (puc. 2). Kaxpaas 30Ha, B CBOIO ouepeb, obiagana cjao-
UCTOCTBIO.

[Tockonbky BO BpeMs skcregunuid 1995 u 1996 r. ypoBeHb
BOJIbI M (PM3UKO-XMMUUYECKHE TOKA3aTeIN B 03epe XMITaHTa ObLIH
OJIN3KH, CTPYKTypa MHUKPOOHBIX MAaTOB B 3TH TMEPUOJBI ObLIA
CXOJHOM, pa3lIndasich B OCHOBHOM IIO CTEIEHU BBIPAKECHHOCTH
OTJACIBHBIX 30H. Pe3ynbTaThl MOCIOWHOTO M3yUeHHUs o0Opaslia Mara,
oToOpaHHOTO OAHOKpaTHO B 1995 r., mpuBeneHsl B pabote I'epa-
CUMEHKO ¢ coaBT. [5]. B 1996 r. Bo Bpemsi OoJjiee IIUTEIHLHOTO
npeObIBaHUS Ha 03€pe yAadoCh MPOCIEAUTH CYTOYHYIO JTUHAMUKY
BEPTUKAIBHOW CTPYKTYphl MHKPOOHOTO Marta, OOYCIIOBJICHHYIO
KOJIEOAHUAMU (PUBUKO-XUMUYECKUX MapaMeTPOB CPEIbI.

I 30Ha, pacmosiokeHHass Y MOBEPXHOCTH Mara, OOBIYHO MMela
tommuHy 1-2 mMm. Ee OCHOBY COCTaBISIIM HUTYATHIE LHAHO-
oaktepun Microcoleus chthonoplastes (puc.3a). Ona wumena
CJIOUCTYIO CTPYKTYPY — TEMHO-3€JICHbIE CJII0M LIMAaHOOAKTEPUM ObLIU
pazaeieHbl OeNOBaThIMU  CIIOSMH, COJAEpXKalluMH MHUHEpanbl. B
3aBUCUMOCTH OT BPEMEHH CYTOK TEMHO-3eJICHbIe U 0eJI0BAThIC CIIOU
YepeIoBaJIUCh PABHOMEPHO WJIM TEMHO-3€JIEHBIE CJIOM COCPEIOo-
TOYMBAJIUCh B BEpXHEH YACTH 30HBI, a OesoBaThie — B HIO)KHEW. 30Ha
B IICJIOM HMeJia IUIOTHYIO XPSAIIEBaTyl0 KOHCHCTEHIIUIO, TOTJIa Kak
OTAENbHBIE 3€JICHbIC CIOUM ObUIM 00Jiee MATKUMHU U CIU3UCTHIMU
OJlarojiapsi 3HaAYUTEIIPHOMY Pa3BUTHIO TJIMKOKAIUKCA, OKpYKalollle-
ro ny4yku Huteu M. chthonoplastes.

[Ipu mukpockonupoBanuu (puc. 3) GUKCUPOBAHHBIX MPOO, CTeE-
KOJI oOpacTaHus M CyXHUX IIpernapatoB B 3TOH 30HE OOHapY>KEHBI
TaK)Xe JIUaTOMOBBIE BOJIOPOCTH, OJHOKIETOYHBIC ITMAHOOAKTEPHUHU
Aphanothece salina, otnenbHble HUTU Phormidium molle,
Oscillatoria sp., KOKKOBUJHAasT MHKPOBOJOPOCIb, ONpeJeiIeHHas
JI. M. I'epacumenko kak Chlorella minutissima [5], npocteiinue.
3/1ech TakKe MPUCYTCTBOBAIM B HEOOJBIIIOM KOJHMYECTBE MypPIyp-
Hble Oaktepuu — Ectothiorhodospira sp., Allochromatium sp.,
Thiocapsa sp.
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Ha HexoTOphIX yyacTKax Mara, KOTOpbIE C MOBEPXHOCTH BBI-
TJISIETN KaK CBETJIBIE KEJITO-3€JIEHbIE «IIATHa» Ha TEMHO-3€JIEHOM
dbone, Hax BepxHUM cioeM Microcoleus pacnonarancs ToHku# (0.2—
0.5 mM) xxento-3eneHsbiil cinoit. OH ObLT 00pa30BaH B OCHOBHOM HHUT-
yaThiMU [UaHoOakTepusiMu Phormidium molle. Tam xe OoTMEUYEHO
HanOOoJIbIIIee KOJIUYECTBO TUATOMOBBIX BOJOPOCIIECH.

Il 30Ha, pacniosoxkeHHas 1oa I, umena ToJNIUHY B cpeaHem 1.5—
2.5 MM, CJIOUCTYIO CTPYKTypy U OOBIYHO XpAIIEBATyIO WJIHU
CIM3UCTYI0 KOHCUCTeHIMIO. YacTh cioeB OblIa OKpailieHa B
pa3IM4HblE OTTEHKU NYypHYypHOTO (OT PO30BOrO 10 TEMHO-MaJH-
HOBOTO), JApYrue uMeiau O€IoBaTyl WJIM CEPOBATYI0 OKPacKy u
COCTOSJIA B OCHOBHOM M3 MHUHEpaJoB. COOTHOILIEHUE CIOEB MEHS-
J0Ch B TeueHue cyTok. [lypnypHas okpacka cioeB 3TOH 30HBI ObLia
00yCJI0BJIEHA MAaCCOBBIM pa3BUTUEM (DOTOTPO(DHBIX OaKTEpUl POJAOB
Ectothiorhodospira, Allochromatium, Thiocapsa, Rhodovulum. I1lpu
MUKPOCKOTTMPOBAHUM 37I€Ch TaK)X€ OTMEUaloCh MPUCYTCTBUE €IU-
HUYHBIX JUATOMOBBIX BojJiopocied, Huted Microcoleus u
Phormidium. B HwxHEl 4acTH 30HBI BCTPEYAJUChH 3E€JICHBIE HHUT-
yatele OakTepun Chloroflexus sp. (puc. 3).

IIT 30Ha umena TonmuHy B cpeaHem 2—3 MmM. s Hee Takxke
OblJIa XapakTepHa CJIOUCTas CTPYKTypa, HO MEHEe IIJIOTHas
(ppIxJiOBaTasi), MO CPAaBHEHUIO C APYTMMH 30HAMH, KOHCUCTCHIIMSI.
OCHOBHOl 1IBET CJIOEB KOPHUYHEBATO-3E€JCHBI C MypIypHBIM
OTTEHKOM, MPOABJIECHUE KOTOPOrO MEHSJIOCH B TEUEHHUE CYTOK.

KopuuneBaTo-3eiieHass OKpacka STOM 30HBI Oblja CBsS3aHa C
MPUCYTCTBUEM JIETPUTHBIX YacTUIl U HUTEU M. chthonoplastes, xak
KUBBIX, TaK W YaCTUYHO pa3pylICHHBIX, YACTUYHO MHUHEPAIU30-
BaHHbIX (puc.3). CieayeTr OTMETUTh, YTO BbICOKas (HOTOCHH-
TeTUYeCKasi MPOJYKTUBHOCTb, 3apETHUCTPUPOBAHHAS B ATOU 30HE,
CBHUJICTEICTBOBAJA O HAJIMYMU B HEW 3HAYMTEIHLHOTI'O KOJHUYECTBA
(U3UONIOTUYECKN AKTHBHBIX KJIETOK InaHoOaktepuid. [lypmypHbiii
OTTEHOK ObUI  OOYCJIOBJIEH aHOKCHU(POTOOAKTEpUSIMU  POJOB
Ectothiorhodospira, Allochromatium, Thiocapsa. 1lpu MUKpOCKO-
NUPOBAHUM OTMEUEHO TaKXe TMPUCYTCTBUE OJHOKJIECTOUYHBIX
nranoobaktepuit Aphanothece salina u HuTyathix Spirulina sp.
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IV 30Ha umena ToamuHy B cpeanem 1-3 mM. s Hee ObLin Xa-
paKTepHbI TpeolJialaHhe CepOMl OKPACKHU, CIOUCTOCTh W IUIOTHAS
xpsiieBaTas KoHCUCTeHIUsI. OCHOBY 3TOM 30HBI COCTABJISLIM MHUHE-
panbl, Cpeau KOTOPBIX BCTPEHAIMCh MUHEpaIU30BaHHbIE (hparMeH-
Thl [IUAaHOOAKTEPHUIA.

V 30Ha ToNMHOW 1-2 MM HMMena CIOUCTYIO CTPYKTypy. Ciou
IJIOTHBIE, HO HENPOYHBIE, JIETKO pBYyIIUECs, OOJbIIEH YacThiO
CBETJIO-KOpUYHEBOro 1Beta. OHM ObUIM 0Opa3oBaHbl B OCHOBHOM
HUTSIMU  Microcoleus w ux ¢parMeHTamMu, HaXOISIIUMHUCS Ha
pa3HBIX CTAIUIX pa3pyIISHUs U MUHEPAIU3aIlUH.

Hwxe V 30HBI HaXOOUIICS TEMHO-CEPhIA BOCCTAHOBJICHHBIA WJI.
Ero BepxHHUM CIOW SBISIICA CTPYKTYPHBIM MPOJOJIKCHUEM MaTa,
ObUI MEXaHHWYECKM C HUM CBSI3aH M IO CYIIECTBY SBJSJICS €ro
nociaeanenn VI 3oHou. TeMHO-CepbI CIION Wiia TOJIIAHOW OT 3 10
8 MM COXpaHsUICS Ha U3BJICYCHHOM U3 03€pa Mare.

DTa 30Ha UMeNa PhIXJIYI0 KOHCUCTEHIIMIO U €J1a00 BBIPAXKEHHYIO
CIOUCTOCTh. [Ipr MUKPOCKONMUPOBAHUU OTMEUAIUCHh MUHEPAIU30-
BaHHbIE HUTHU LMAHOOAKTEpUM W UX (PparMeHThl, JETPUTHBIE Yac-
TUIBI U OJIHOKJIETOYHBIE OaKTEepUH, CPeIU KOTOPBIX Mpeobdianaiu
BUOPUOHBI, CKOpEE BCEro, cyiab(arpeaykropbl. TeMHO-CEphIH,
MOYTH YEPHBIM LIBET U 3amax CEpoBOJOPOJa CBUAECTEIbCTBOBAIU 00
WHTEHCUBHOM Mpoliecce CyJbhaTpeyKIIMu B 3TON 30HE.

B npuBeneHHOM BBINIE OMKMCAHUU 30H CTPYKTypa MUKPOOHOIO
MaTa paccMaTpuBallaCh HaMHd C TOYKH 3peHHs (OTOTpOodHBIX
MHUKPOOPTraHU3MOB. XOTSI Mbl HE YyNOMHMHaJIM OaKTepuil Apyrux
GU3NOJOTUYECKUX TPy, CIEAyeT OTMETUTh, YTO  OHU
MPUCYTCTBOBAJIN B TOM WJIA MHOM KOJMYECTBE BO BCEX CIOAX MAaTa.
OnHako HanOoJIbIIAs YUCJICHHOCTh u pa3zHooOpasue
HepoToTpoPHBIX OakTepuil otMmeuanuch B | u Il 30Hax.
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Puc. 3. Mukpoopranusmsl, 00pa3yroiiyue uaHo0akTepruanbHbIA MaT 03epa

XunraHrta: a— M. chthonoplastes, yuku HUTENR; 6 — IPOCTENILNE;

B — Phormidium molle; r — 4acTH4HO MUHEPATU30BaHHBIC TyuKH HUTEH M. chthonoplastes;
1 — Oscillatoria sp.; e — autu Chloroflexus sp. i TaJTOYKOBHIHBIE KJIETKH
Ectothiorhodospira sp.; x — Thiocapsa sp. ¢ BHyTPUKIETOUHBIMH KAIUISIMU CEPHI;

3 — Allochromatium sp. ¢ BHyTPUKICTOYHBIMH KaIJIIMH CEPBI; H — «KIIyOKI», 00pa3yeMble
Ectothiorhodospira sp. B 30He KOHTaKTa ¢ KUCIOPOJOM; K — YIBTPATOHKUH Cpe3 KIETKH
Ectothiorhodospira sp., MeMOpaHHBIH ammapat (OTOCHHTE3a B BHJIE CTOTIOK JIAMEJLI.
CBeToBOi1 MUKPOCKOT, (Pa30BBIi KOHTPACT (2 — U). DIEKTPOHHBINA TPAaHCMUCCUOHHBII
MuKpockon (k). Macmtad 5 MM (a — ) u 1 MM (K)
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Cymounas ounamuxa
BEPMUKANLHOU CIMPYKMYPbl MUKPOOHO20 Mama

OnrcaHHas BBIIIE CTPYKTYypa MUKPOOHOTO MaTa B OOIIUX YepTax
COXpaHsJIach Ha BCEM MpOTsHKEHUU o3epa. OOpasiipl, B3SAThIE U3 pa3-
HbIX TOYEK, OTIMYAIUCh JUIIb TOJIIMHOW M HIOAHCAMHU OKpPAaCKu
OTHAEJIBHBIX 30H U cjoeB. OAHAKO CYIIECTBEHHBIE PA3IUyUs BEPTH-
KaJIbHOM CTPYKTYphl MaTa ObLIM OTMEUEHBI B MP0Oax, OTOOpaHHBIX B
pa3HOE BpeMSI CYyTOK.

Kak mokazano Ha puc. 2, 3086 [V-VI, B KOTOpBIX XuBbIE (POTO-
TpOHBIE MUKPOOPTaHU3MbI OTCYTCTBOBAJIM, COXPAHSIN MOCTOSIHHYIO
CTPYKTYPY M OKpPacKy B TEUCHHE JIHS, B TO BpEMs KaK TPU BEPXHUE 30-
HbI IPETEPIICBAIN 3HAYUTEIbHBIE N3MECHECHUSL.

B cepennHe AHS TEMHO-3€JIEHbIE CJIOM, 0Opa3oBaHHbIEe M. chtho-
noplastes, pacrpenensiiiuch paBHOMEPHO IO Bcell | 30He, uepenysch ¢
0eJloBaThIMM MUHEpAJIbHBIMU CJIOSMHU. B paHHuE yTpeHHUE U Beuep-
HUE€ Yachl (B HOYHOE BpeMsi HAOJIIOJCHUM HET) TEMHO-3€JIEHbIC CJIIOU
cocpeaotounBaiuck B BepxHeut yactu (0.2—0.5 MM) 30HBI, B TO Bpems
KaK HUKHSAS 4aCTh COCTOSJIA JIUIIH U3 OEJI0BATHIX CJIOEB.

[IypnypHble OakTepuu B CBETJIIOE BPEMSI CYTOK pacrojiarajuch B
ocHOBHOM BO II 30He. [Ipu 3TOM 0OBIYHO HAOIOJATIOCH CIEAYIOIIEE
yepeqOoBaHUE CJI0EB (CBEPXY BHHU3): CHUPEHEBO-PO30BbIC, OelioBaThIe,
TEMHO-ITypIypHbIe, OenoBarsie. B 310 Bpems 11 30Ha nmena kopuune-
BaTO-3€JICHYIO OKPACKY CJIOEB, O0YCIOBICHHYIO IPUCYTCTBUEM JIETPU-
Ta, Microcoleus v HeOOIBIIOTO KOJIMYECTBA MyPITYPHBIX OAKTEPHiA.

B pannue ytpenHue u BeuepHue yackl Il 3oHa mpuobperana 6eno-
BaTyI0 WJIHM CEPOBATYIO OKPACKY M COCTOSJIa B OCHOBHOM U3 MUHEPAJIOB,
MypIyPHBIX OAKTEPHil TaM OCTaBaJIOCh OYEHb Majo. B 3To ke Bpems B
III 30HE MOSIBAANCA OTCYTCTBOBABILUI JHEM BBIPAXEHHBIN ITyPIIyPHBIN
OTTCHOK, BBI3BAHHBIM YBEIMYEHUEM YHCIIAa MypPIyPHBIX OaKTEpHil.
Opnako, cyas mo crekyiaMm oopactanus (puc. 4), B 1I€JIOM YUCICHHOCTD
MyPITypPHBIX OAKTEPUl B MaTe B HOUHOE BpeMsi ObLila HIKE, YEM JTHEM.

HNHuTtepecHo, 4uto, Onarojaps 3HAUUTEPHOW MUHEpaIu3aluu U
MJIOTHOW KOHCHUCTEHIIMM OOJIBIIMHCTBA CJIOEB, MpPU H3MEHEHUU
YCJIOBHUH Cpelibl U BEPTUKAIBHOTO pACHPENEICHUS] MUKPOOPTaHU3MOB
COXpaHslaCb OCHOBa Mara, €ro «ckener». HecmoTpsi Ha paznuuus
MEXK]y «THEBHBIM» U «HOYHBIM» MaTaMH, MECTOIIOJI0KEHUE OCHOB-
HBIX 30H B HUX HE MEHSIOCH, JaXe UX pa3Mepbl U3MEHSUIUCHh MAJIO.
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Tak, B «HO4YHOM» MaTe OOJBIIMHCTBO (HOTOTPOPHBIX MHKPOOP-
TaHU3MOB MOKHUAAIU HIKHIOK 4acTh | 30HbI U Il 30Hy. OTH yuactku
TEPSUIM CBOIO JHEBHYIO OKPACKY, HO COXPaHsIM pa3Mepsl. B pe3yiib-
TaTe MEXIy TOHKUM TEMHO-3€JeHbIM cioeM Microcoleus n
nypnypHo-kopuuHeBo-3es1eHol I 30HO0M 00pa30BBIBANICS JTUIICHHBIN
(OTOCMHTETUKOB «00ECIIBEUCHHBII TOPU30HT TOJIIIMHON 10 3 MM.

CyTOYHbIE H3MEHEHHSI BEPTUKAIIBHOTO PACTIPEAECIEHUS OCHOBHBIX
BUJIOB (DOTOTPOGHBIX MUKPOOPTAaHU3MOB MOXKHO MPOCIEIUTHh TAKXKE
Ha cTekiiax oopactanus (1996 r.). Crekna ctaBuiuch Ha 8—12 4 B pas-
Hoe BpeMms cyTok. Ha puc. 4 npencraBieHsl 1Ba npuMepa, OTpa)aro-
M€ CTPYKTYPY «JIHEBHOTO» U «HOYHOTO» MATOB. XOPOIIO 3aMETHO
MMPOMCXOJIUBIIEE B HOYHOE BpPEMsA CMEIICHUE 30HBl Pa3BUTUSA
M. chthonoplastes k¥ OBEpXHOCTH Mara, a MypIypHBIX OakTepuil B
HIKEPACTIOJIOKEHHBIE CIIOH.

x 10% kneTok (TpuxomMoB)/ MM?
0 1 2 3 4 0 0.5 1.0 1.5

(98]

, MM

oY

o

['nyOuna

Puc. 4. BeprukanbHoe pacnpeneneHue GpoToTpoPpHBIX MUKPOOPTraHU3MOB

Ha CTeKJIaX oOpacTaHus B THEBHOE (a) U HOUHOE (0) Bpemsi:
1 — M. chthonoplastes, 2 — Allochromatium sp., 3 — Ectothiorhodospira sp.,
4 — Thiocapsa sp.
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Konnentpanus Microcoleus y BepxHel rpaHUIlbl MaTa COBIaaa
10 BPEMEHHU C HU3KOW OCBEIICHHOCTBHIO WM TOBBIIICHHBIM COJEpKa-
HUEM cyJbduaa B BOJAE, B TO BpeMs KaK MX paclpoCTpaHEHUE B
npenesnax [ 30HbI TPOUCXOAWIIO MPHU BO3PACTAHUU OCBEIICHHOCTH U
KOHIIEHTpaluM Kuciopoja (puc. 1). OueBuiHO, ONMCaHHAS MUTpPALIUS
Microcoleus sBISI€TCSI OTBETOM Ha M3MEHEHHS OKPYXKAIOIICH Cpebl,
TJIaBHBIM 00pa30oM OCBEIICHHOCTH, U CBUJICTEIHCTBYET O CIIOCOOHOC-
TH I[IUAHOOAKTEPUN aKTUBHO MEpPEMENIaThCsl B CTOPOHY Oojee Onaro-
NPUATHBIX yCIOBUU. CXOJHBIE BEPTHKAIbHBIE MUTPALMU B 3aBUCH-
MOCTH OT CYTOYHBIX M3MEHEHHUH yPOBHS OCBEIIEHHOCTH OBLIA OIH-
CaHbI 11 HUTYaTou 1nanooaktepuu Oscillatoria boryana [10].

OtcyTcTBUe myprypHBIX Oaktepwii Bo Il 30He «HOYHOTO» Marta
MOXET OBITh CBSI3aHO C X MUTpAIMEN B IBYX HAIPaBJICHUSIX: BBEPX B
Boay 1 BHU3 B III 30Hy. Ckopee Bcero, 00a 3Tu mpoiiecca UMEI0T Mec-
TO. B monp3y mepBOro CBUAECTEIBCTBYIOT OMMCAHHBIC BBIIIE CIIy4Yau
MacCCOBOTO CKOIUICHUsI MypHypHBIX OakTepuil BHEe MmaTa. B momin3y
BTOPOT'0 — YBEJIMYCHUE B TEMHOE BPEMSI CYTOK UHCIIEHHOCTH MypHyp-
HbIX OakTepuii B I11 30He.

Co cMeHOM JHS ¥ HOYM MEHSETCS OCBEIICHHOCTh W, KaK CIIEH-
CTBHE, OKUCIIUTEIHLHO-BOCCTAHOBUTEIbHASI 0OCTAHOBKA B BOJIE U MAaTe.
[TonBrxHBIE OAKTEpUM PEATHPYIOT HA ATH M3MEHEHHUS MHTIpalueil B
HalpaBjieHUU OoJiee OJaronpusiTHLIX yciaoBuid. O4eBUAHO, B TEMHOE
BpeMsi CyTOK 30Ha II, OCHOBHOE€ MECTO JHEBHOW JIOKAJIU3ALUU
NypOypHBIX OaKTEepHid, CTAHOBUTCS HEOJArOMPUSATHON JJi OOJBIINH-
CTBa W3 HUX. HekoTophie OakTepuu, MEHEE TOJIEPaHTHBIC K CYIb(OUIy
Y IPEANOYUTAIOIINE MEHEE BOCCTAHOBIICHHBIE YCIIOBUS, MUTPUPYIOT B
Boay. Jlpyrue mpeamouMTaroT HU3KHE 3HadueHus Eh, Bbicokue
koHLeHTpaunu H,S n murpupytor B Huxkepacnonoxennyro III 3ony.
B03MO0kHO, B JTHEBHOE BPEMs OHU BBIHYXICHBI HAXOIUTHCA BO I 30HE
13-32 HU3KOM OCBEIIEHHOCTH B HUKHUX CIIOSX, O0Jjiee OIaronpusiTHhIX
JUISl HUX B IPYTUX OTHOILICHUSX.

Yucnennocms u dK0102U4eCKas NPUCnoCoOIeHHOCMb
aHoxcugomodbaxmeputl

JJist ompeneneHuss YMCICHHOCTH M BHUJIOBOTO — COCTaBa
aHokcu@oToOakTepuii ObLI MPOBENEH HMX KOJUYECTBEHHBIM YYET
nyTeMm moceBa 10-KpaTHBIX pa3BeleHUN CYCIIEH3MHM MaTa B CTOJOUKU
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arapru30BaHHOW MUTATEJIBHOM Cpeapl. B moceBax JOMUHUPOBAIU
Ectothiorhodospira sp., dbeHotunuyecku cxonnbie ¢ Ect. mobilis
(107 KJIETOK/MJT). BTOpPBIMH 1O YMCIEHHOCTU OBUIM MPEACTABUTEIU
ceM. Chromatiaceae — Allochromatium sp. w Thiocapsa sp. Ilpuyem B
1995 r. mpeobmamamu Thiocapsa sp. (10°-10" xierox/mn), a
gucnenHocts Allochromatium sp. cocrasmsuia ot 10° mo 10° kie-
TOK/MJI B pa3HbIX mpoOax. B 1996 r., HanmpoTUB, YHCIECHHOCTH
Chromatium sp. nocturana 10°-107 knerox/mi, a Thiocapsa sp. — 10+
10> kmerox/mr. K umeny cy6momuunpyromux BumoB (10°—107 kie-
TOK/MJI) CJ€AyeT OTHECTH HECEpHbIE€ MypHypHble OakTepuu
Rhodovulum sp., xoTopsie 10 cBOUM MOP(POPU3NOIOTHUECKUM XapaK-
TEpUCTHUKaM (pa3Mep, MUTMEHTHI, MOJBUKHOCTh, OTJIOKEHHE CEpPhl B
Ka4eCTBE MPOMEKYTOUHOTO MPOJIYKTA OKUCICHUS CYJb(uaa) OIU3KU
K Rdv.euryhalinum [11]. B 3HauuTEeIbHOM KOJIHWYECTBE B OOpasliax
MaTa MPHUCYTCTBOBAIM Takke Oaktepuu poaa Ectothiorhodospira c
ra3oBbIMU BaKyOJISIMU, OTHOCHMMBbIC B HacTosilee BpeMmsi K Buay Ect.
shaposhmikovii. Panee 3T MUKpOOPIraHU3Mbl BBIJCIISUIM B OTACIbHBIN
Bua Ect. vacuolata, koTopblii He1aBHO ObLT yripa3aHeH [12].

Jlns onpenenieHUs: BIUSIHUSA SKCTPEMalbHBIX 3HadeHud pH Ha
BUJOBOM COCTaB aHOKCH(OTOOAaKTepHil B 03epe XMJIraHta MnpoObl
Marta ObIIN MOCesHbI Ha XUAKYI0 cpeay ¢ pH 9.5 u 10.4. IlonyueHnnsie
TaKuM O0pa3oM HaKOMUTEIbHbIC KYJbTYpbl OBUIM TIEPECESIHBI C
pa3BelICHUSIMU B CTOJIOMKM arapu30BaHHOUN CpeJbl C MOCIETYIOIMINM
MO/ICYUETOM U MUKPOCKOITUPOBAHUEM BBIPOCIINX KOJIOHHUH.

IIpu pH 9.5 cooTHomieHue mnypHypHbIX OakTEpuil B HAKOMH-
TEIbHOW KyJbType ObUIO OJIM3KUM K HAO0JI0J]aeMOMY B MHUKPOOHOM
mMare, B TO Bpems kak npu pH 104 pesko mpeobdmaganu
Ectothiorhodospira sp., a TPUCYTCTBHE OCTAJIbHBIX BUJIOB OBLIO
HE3HAYUTENbHBIM. [lolydeHHBIE pe3ysbTaThl MOKA3bIBAIOT, YTO
noBbIIeHNE pH 10 SKCTpEMAIBHBIX 3HAYEHUN OMNPEACISIET BUIOBOU
COCTaB M OrpPaHWYMBAET BHUJOBOE pa3HOOOpa3ue aHOKCU(POTOOAK-
TepUid, CIOCOOCTBYS BBIPAXKEHHOMY JOMUHUPOBAHUIO HamOoJiee mpu-
CIOCOOJICHHBIX (DOPM, T. €. UTPAET POJIb JUMUTUPYIOIIETO (haKTopa.

N3 MukpoOHOro mara o3epa XujiraHta ObLIM BBIJACICHBI YUCTHIC
KynbTyphl Ectothiorhodospira sp. A-20E u Thiocapsa sp. A-20T.
WccnenoBanu OTHOIIEHHWE JTHUX OaKTepUil K YCIOBHUSM CPEIbI
obutanus — k pH u conenoctu (puc. 5). Ectothiorhodospira sp. A-20E
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OKa3aINCh alkanouiamMu U rajotojepanTaMu. ONTUMaNIbHBIA POCT
HaOmonancs nipu pH 9.5, B To Bpemst kak npu pH 7 pocT npakTudecku
OTCYTCTBOBaJI. bakTepuu XOpoIo pociiv Kak Ha MPECHOM cpesie, Tak U
Ha cpenax, comaepxaniux a0 40 r/n NaCl. Thiocapsa sp. A-20T nyunie
Pa3BUBAIMCH NPU MEHBIIUX 3HA4eHUsSX pH U COJIEHOCTH, SBISIACH
alKkajgo- W rajorojepaHTamu. Hawunydmmii poct Habmogancs Ha
npecHou cpenae npu pH okono 8, xoTs OakTepu OBLIM CIOCOOHBI
pactu B nuamna3one pH 7-9 u npu konuentpanuu NaCl go 30 r/m.

ODgs
1.2

1.0F
0.8
0.6
0.4
0.2

0 20 40 60 80 6 11

NaCl, r/n

Puc. 5. 3aBucumocTs pocta YUCTBIX KynbTyp Thiocapsa sp. A-20T (1)
u Ectothiorhodospira sp. A-20E (2) ot konnentpaiuu NaCl (a) u pH cpensl (6)

Dyuxyuonuposanue homompoghno2o coodbuecmaa

OcHoBHast poib (POTOTPOPHBIX MUKPOOPraHU3MOB B COOOIIECT-
BE€ — MPOJYKIHUS OPraHUYECKOr0 BEIECTBa 3a CUET DHEPrUU CBETA.
Jnsa o3epa Xwiranrta, Tak €, KaK JJII MEJIKOBOJHBIX COJICHBIX
BOJIOEMOB, XapaKTepHa BBICOKass MPOAYKTUBHOCTb. CymmapHas
WHTCHCUBHOCTh (POTOCHHTE3a, OIpeeeHHAas PaJIrOoyTJICPOIHBIM
MeTooM, B 1996 r. cocraBnsana 1.4-1.6 rC/m*/aac. C MIPUMEHECHUEM
IUypoHa OBUIO TIOKa3aHO, YTO OCHOBHAs 4YacTh OPraHUYECKOTO
BEIIIECTBA CHUHTE3UPOBAJIaCh IyTEM AaHOKCUTEHHOTO (DOTOCHHTE3a H
mab 3—4% — 3a cyer okcureHHoro. [Ipu pasnenbHOM onpeaeaeHuu
(hOTOCMHTETUYECKON aKTMBHOCTH B Pa3HbIX 30HAX MaTa 10 BEPTUKAJIU
CXOJIHas MHTEHCHBHOCTH (DOTOCHHTE3a ObLTa 3aperuCTPUpPOBAaHA B
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TpEX BEPXHUX 30HAX MaTa U OTCYTCTBOBaJa B HUXKEPACIIOIOKEHHBIX
30Hax. [Ipu 3TOM OKCUTeHHBbIN (DOTOCHUHTE3 OTMEUEH Jiniib B I (Bepx-
HEeW) 30He MaTa, TJIe €ro J0Js OT OOIIeH MPOIYKIIMU cocTaBisa 25%.
Bo II u IIl 30Hax mpoayKuusi OPraHUYECKOrO BEIIECTBA OCYIIECT-
BJISUIACh LIEJIMKOM 3a CYET aHOKCUIE€HHOro (portocuHTe3a. Bricokas
WHTEHCUBHOCTh (otocunTe3a B Il 30HE CBUACTENBCTBYET O
NPUCYTCTBUU TaM B JJOCTATOUHOM KOJIMYECTBE KU3HECIIOCOOHBIX HU-
Tell Microcoleus. CxonHble pe3yiabTaThl ObUIH MOJy4YeHBI B 1995 1. —
CyMMapHasi IpOAYKIHs cocTaBisiia 1.6 rC/M>/4ac, U3 HEX HA HOIIO
OKCUT€HHOTO (POTOCHHTE3a MPUX0AusIoch 15%.

[TonydeHHbIE pe3ysbTaThl CBUAETEIBCTBYIOT O TOM, YTO B 03€pe
XunranTta He ToJIbKO aHokcudorobaTepuu (Il 30Ha), HO U ITMaHOOAK-
tepun (I u Il 30HBI) OCYIIECTBISIOT MPEUMYIIECTBEHHO aHOKCHUIEH-
HbIN (poTocuHTE3 ¢ ucnoiab3oBanueM I porocucTteMbl. ITO CBA3aHO C
BBICOKHUM COJIepKaHueM Cysb(pua B BOJe B TeUCHUE OOJIbIIECH YacTu
cyTok (puc. 1). B maGopatopubix omnbiTax [13] BKJIaJl aHOKCUT€HHOTO
dboTocuHTE3a B OOIIYIO TPOAYKTUBHOCTD KYJIbTYpbl M. chthonoplastes
Ha cpeae 0e3 cymb(duaa COCTaBIA HECKOILKO MPOIICHTOB, a B
npucyrctBun 0.5 MM Na,S nmocturan 95%. Ilpum 3TOM BenmuumHa
00111e¥ TPOIyKTUBHOCTH U3MEHSIIACH HE3HAYUTEIBHO.

doTtoTpoHBIE OAKTEPUN UTPAIOT OCHOBHYIO POJIb B OKHUCIICHUHU
cynbuaa B ozepe Xwmiranta. CKISIHKH C U30JIMPOBAHHBIMU MPOOaMu
(70 M 03epHOM BOXBI M 7 CM~ MHKPOGHOTO MaTa) HHKYOHPOBAIH B
o3epe: 1) Ha cBeTy, 2) Ha CBETY C JI00aBJIICHUEM JUYpOHA U 3) B TEM-
HOTE B TEUCHHE CBETOBOTO JHS, MEPHOINUYECKH M3MEPssl COACpKaHUE
cynbbuaa B Boae (puc. 6). belsIo yCTaHOBIIEHO, YTO OKHUCIICHHUE CYJIb-
dbuga MPOMCXOJWT B OCHOBHOM Ha CBETY 3a CYET aHOKCHUTCHHOTO
dboTocuHTe3a 1MaHOOaKTepuil U aHokcudorobakTepuil. Bkiam He-
GhOoTOTPOHBIX MHUKPOOPTAaHM3MOB B OKHCJICHHE CYJb(uIa, BUIUMO,
OBLT HE3HAUUTEIbHBIM. B TeMHOTEe 00pa3oBaHHE CEpOBOAOPOaA 3HA-
YUTEIHHO MPEBBIMIATIO €r0 OKUCICHUE, KoHIleHTpanus H,S mocTosHHO
BO3pacTayia u K Beuepy gocturaia 1.8 MmM. Ha cBeTy B npucyTcTBuun
JTUypOHA, TIOJABIISIONICTO OKCUTCHHBIM (POTOCHHTE3, CcoJepKaHue
CEpOBOAOPOJIa B BOAC OBLIO JIUIITh HEMHOTHUM BBIIIIE, YeM B Mpode Oe3
JIUYpPOHA, YTO CBUJETEIBCTBYET O HE3HAUMTEIHLHOM BKJIaJ€ OKCHUICH-
HOTO (POTOCHHTE3a B MPOILIECC OKUCICHUS Cybduaa.
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Puc. 6. lunamuka conepxkanus cyabduia B BOJE B M30JIMPOBAHHBIX MPOOAX

(Boma + mMar), oTOOpaHHBIX B 03epe XHWIraHTa 1 HHKYOHPOBAHHBIX in Situ:
1 — Ha cBeTy; 2 — Ha CBETY B IPUCYTCTBUU AUYPOHA; 3 — B TEMHOTE

Obcyorcoenue

[To QU3MKO-XUMHYECKUM YCIOBUSIM COJICHOE COJIOBOE 03€pO
XWJIrauta CX0JJHO C MEJIKOBOJHBIMU COJIEHBIMHU BOJOEMaMHU MOPCKOTO
npoucxoxjaeHus [5, 14, 15], oT KOTOPBIX OTAWYAETCA MOBBIIICHHBIMU
3HaYEHUAMU IieaouHocTH U pH. /[ BomoeMoB 000MX TUIIOB Xapak-
TE€PHBI XOpOIlasi OCBEIIEHHOCTh, BBICOKOE COJIEp:KaHue OUOrE€HOB W,
KaK CJIEJICTBUE, €CTECTBEHHAs 3BTPO(UKAIMs, UHTEHCUBHAs CyJb(aT-
PEAYKIIMS B OCaJKaX, 3HAUYUTEIbHBIA BEPTUKAIBHBIM TpagueHT (Gu-
3UKO-XUMHUYECKUX YCIIOBUM Ha rpaHulle Boja — wi. Takum oOpazom,
CO3JAI0TCSl YCJIOBUS, OJlarompusiTHBIE ISl pa3BUTUS (POTOCHUHTE3U-
PYIOIMX MHKPOOPTaHU3MOB, B TOM YHCJIE aHOKCU(GOTOOAKTEpUil.
MukpoOHbIe MaThl, pa3BUBAIOIIMECS B MEIKOBOJHBIX COJICHBIX U CO-
JICHBIX COJIOBBIX 0O3€pax, TakKe MMEIT MHoro obmero [5, 14]. Uto
KacaeTcsi aHOKCU(OTOOaKTEepuid, TO U B T€X, U B JAPYTUX BOJIOEMax
JTOMUHUPYIOT yprypHble 0akTtepun cemeiicTB Ectothiorhodospiraceae
u Chromatiaceae; MIMPOKO PacHpOCTPAHEHbI HECEPHBIE MypPITypPHBIE
Oaktepun pojga Rhodovulum; aHokcu(pOTOOAKTEPUH MPEACTABIICHBI
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raJIOTOJICPAaHTHBIMU U ranopuiabHbiMu dopmamu [14, 15]. Oanako B
OTJIMYME OT HEUTPaJbHBIX COJIEHBIX BOJOEMOB B COJICHOM COJOBOM
o3epe XWIraHTa OTCYTCTBYIOT TMPEICTaBUTEIN HEUTPOPHIHLHOM
IPYIIIbI 3€JICHBIX CEPHBIX OaKTepHil, a MyprypHble OaKTepuu Mpe/-
CTaBJICHBI AJIKAJIOTOJICPAHTHBIMU U alIKaTo(PUIbHBIMU (hOpMaMHU.

... Kak mokasayiu onpIThl C YUCTHIMU U HAKOMUTEIHHBIMHU KYJIbTY-
paMH, Cpeau OOMTAIOIIMX B 03€pe XWJITaHTa aHOKCHU(OTOOAKTEPHH,
Ectothiorhodospira sBnsoTca Hanbonee KOHKYPEHTHOCHOCOOHBIMU
KaK B YCJIOBHUAX TOBBIIIICHHON MUHEpalu3alliu, Tak U MpU BO3pacTa-
Huu pH 510 sKCTpemManbHbIX 3HaUueHU. OUeBUAHO, TIPU MEPUOIUYUEC-
KOM YBEJIMYEHUH MUHepanu3anuu wiv pH B o3epe Xuiranra JOMUHHK-
poBanue Ectothiorhodospira cpean aHOKCUTEHHBIX (DOTOCHHTETHUKOB
JIOJDKHO BO3pACTaTh.

Takum o0pa3oM, cooOI11ecTBO aHOKCU(POTOOAKTEpUid B Tajoanka-
JT0QUIBHBIX MUKPOOHBIX MaTax o3epa XWIraHTa Mo CBOECH CTPYKType
OJIN3KO K COOOIIECTBAM COJICHBIX MEJIKOBOJHBIX BOJOEMOB MOPCKOIO
npoucxoxjaeHus. OCHOBHOE OTJIMWYHUE, 00YCIOBJICHHOE MOBBIIICHHOU
IIEJIOYHOCTHIO BOJIBI, 3aKJIFOYAETCS B MIPeoOIaJaHui aaKaIo(OUIbHBIX
U QJIKaJOTOJICPAHTHBIX (DOPM, a TaKK€ B OTCYTCTBUU 3€JICHBIX CEPO-
oaktepuil. [{ns hoToTpodHOrO coodIIeCTBa 03epa XUITaHTA B 1IEIIOM
XapaKkTepPHbI BBICOKAsK MPOJAYKTUBHOCTh, B OCHOBHOM 32 CUET aHOKCHU-
reHHoro )OTOCHMHTE3a, U BeAyIlas PoJib B ACTOKCUKAIIMU Cylabduaa...
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