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1. TeopeTn4yeckasa 4yacTb

1.1. Obwee npedcmassieHue
O NMPOKapuomMu4YecKoU Ksiemke

1.1.1. Paamepbl 1 hopma KNneToK npokapuoT

BonpmuHCTBO OakTepuit — OMHOKIETOYHBIC (OPMBI, CpEIHHUE
pasMepbl  KOTOpbIX BapbupyloT B npenaenax 0,2 — 10,0 Mxm (1MxM =
10° M). JlnaMetrp cambIX MEIKUX M3 U3BECTHBIX MPOKAPHUOT (TpEro-
HEM, MHUKOIUIa3M U HaHoOaktepuil) BappupyeT oT 0,05 mo 0,10 Mxm.
KpynHbIMU cuuTaroTCs, HAaIpUMEpP, KICTKU HUTUATON cepoOaKTepuu
Beggiatoa alba ¢ nmametpom 110 50 MkM. OJTHAaKO cCaMbIMU KPYITHBIMHU
U3 BBIJICJICHHBIX 10 HACTOSIIETO BPEMEHU MTPOKAPUOT SIBJISIOTCS KIIET-
ku Oaktepuun Epulopiscium fishelsoni, oouTaromnie B KUIIIEYHUKE TTy-
OOKOBOJIHOW PBIOBI-XHUpYpTa, MIUHOW d0 600 MKM W aUaMeTpoOM M0
100 mxm.

@opMbl MPOKAPUOTUYECKUX KIETOK HE OTIMYAIOTCS OOJIBIINM
pazHooOpazueM: 1) KIETKH IWIMHIAPUYECKONH (OPMBI — MAJOYKH
pa3HoUl JINHBI; 2) chepruuecKre KIETKU — KOKKH; 3) U3BUTHIC (POPMBI
— BUOPHOHBI, CIUPWILILI U ciupoxeThl (puc. 1). Kietku 6akrepuii
MOTYT 00pa3oBBIBaTh JOBOJBHO YCTOWYMBBIC COUETAHUS — Maphl Ma-
JIOYEK U KOKKOB (JUTIJIOKOKKH), KOPOTKUE U IJIMHHBIC LIETOYKHU TajIo-
YEeK M KOKKOB (CTPENTOKOKKH), TETpaJbl U MakeThl u3 4, 8§ u Ooiee
KOKKOBHUIHBIX KJIETOK (CapIlUHBI), TPO3/bs (CTAQUIOKOKKH), PO3ETKH,
MJIOCKHE TAOJIMYKW, CETH U TPUXOMBI (IIETIOYKHU KJIETOK, TECHO TMPHU-
MBIKAIOIIUE APYT K APYTY, MPSIMbIC U BETBSAIIUECS).

B To ke BpeMs CyIIeCTBYIOT MUKPOOPTaHU3Mbl HEOOBIYHOM (Pop-
MbI (KBaJpaTHbIE, IPSAMOYTOJIbHbBIE, 0000BUIHBIC, 3BE€3/1UAThIE, TApPEII-
KOOOpa3HbI€), BETBSIIMECS M 00pasylolue MUleaui (aKTHHOOAKTe-
pun), umeromue Tudbl ¢ nodkamu (Hyphomicrobium), ctebeabku
(Galionella), npocrexu (Caulobacter, Ancalomicrobium) (puc. 2 u 3).
CylecTByOT Takke OaKTepuHu, U3MEHSIOIIME CBOIO MOP(OJIOrhio B
TeueHne xku3HeHHoro nukia (Corynebacterium, Mycobacterium, No-
cardia) n obnanaromue mwieiiomopdpuzmoM (puc. 4).
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Puc. 1. @opmwvl u couemanus 6a1<mepuajzbnbzx KIemox
(Hempycos, Komosa, 2006):
A — ounnoxoxku, b — cmpenmoxokku, B — cmagunoxoxku, I — 6ayunnv, /]
— kokkobayunvl;, E — nanouku,; K — monxue nanouxu, 3 — ubpuonsi;
U — cnupunnvl; K — capyunwl
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Puc. 2. bakmepuu ¢ paznuunvimu evipocmamu (Hempycos, Komosa, 2006):
1 — Caulobacter sp., 2 — Hyphomicrobium sp., 3 — Ancalomicrobium sp.,
4 — Galionella sp.
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Puc. 3. Muyenuanvuvle opeanuzmvi npu 00UHAKOBOM Y8eIUdeHUU

(Hempycos, Komoesa, 2006): 1 — nougennwlil akmuHomuyem (npoKapuomast),
2 — nougeHuwvle epubdvl (yKapuomol)
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Puc. 4. @opmwvr knemox muxkobaxmepuii (Hempycos, Komosa, 2006):

1 — cymounas kynemypa, 2 — 2-cymounas kyiomypa, 3 — 3-4-cymounas Kyivmy-
pa, 4 — 10-cymounas xyremypa. Ha pucynke npeocmasnena nietiomopghuas
KYIbmypa, CNOCOOHAs UBMEHAMb MOPGHOI02UI0 NO Mepe YBeluydeHUs CPOKA K)lb-
MUBUPOBAHUSL, 8 «CMAPOU KYJIbmype» pacnaoaemcs Ha KOKKOGUOHble meid

1.1.2. CTpoeHue NPpoKapnoTUYECKOU KIeTKU

CxeMa CTpOEHMS THUIMYHOW MNPOKAPHUOTUYECKOW KIIETKU IpHBE-
neHa Ha puc. 5. CpaBHHTENbHAsS XapaKTEPUCTHKA KJIETOK IMPOKAPUOT
Y DYKapuoT npencrasieHa B [Ipunoxenun 1.

BHyTpu OakTepHalbHBIX KJIETOK UMEETCsl ocobasi 00JacTh — HyK-
JIEOU/I, T/IC pacIioyiaraeTcs KoJblieBasi U/WiK JIMHEWHAs CyTepCIupain-
3oBa”Hasst mosiekyna JIHK (OakrepuanbHass xpomocoma). MHauBumy-
albHasl KJIETKA MPOKAPUOT MOXKET COAEPKATh HECKOJIBKO MACHTUYHBIX
KOIMUI OJTHOM XPOMOCOMBI. Y HEKOTOPBIX BUJIOB B KJIIETKE OOHAPYKEHbI
IBE U Jaxke€ TpU HeuJeHTu4Hble xpoMocombl. JTHK mpokapuor mo-
CTPO€HA TakK ke, Kak u y aykapuot. Coaep:kanue map ocHopanui A+T
u I'+1] B monekyne JJHK siBnsieTcss OCTOSIHHBIM JIJ1s1 JAHHOTO BUA Op-
TaHU3Ma U CIIY’KUT BaKHBIM THATHOCTUYECKUM ITPU3HAKOM.

3HAUYUTETBHOE KOJIMYECTBO MUKPOOPIaHU3MOB JOIMOJIHUTEIBHO K
XpPOMOCOME COEPKAT MIA3MHUABI — HEOOJBIIINE KOJIBLIEBBIE MOJIEKYJIbI
JTHK, KxoTOpblE MOTYT CYILIECTBOBATh U PEIUIMIIMPOBATHCS KaK HE3aBU-
CUMO OT O0aKTepHUaIbHON XPOMOCOMBI, TaK U OBITh HHTETPUPOBAHHBIMU
B Hee. [11a3Muibl He SIBISI0TCS 0053aTENbHBIM JJI KIIETKH 3JIEMEHTOM,
XOTS MOTYT JaBaTh ONpEJEJIEHHbIE MpeuMylecTBa. M3BECTHO, 4TO
TJIa3MUJIbI MOTYT HECTH T€HBbl YCTOMYMBOCTH K aHTHOMOTUKAM U TSXKe-
JbIM METajljIaM; TeHbl (PaKTOPOB MATOT€HHOCTH; TE€HBI, ONPEIEISIONINE
JOTIOJTHUTENBHYI0 META00INYECKYI0 AKTUBHOCTD U T.I1.
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Puc. 5. Kombunuposannoe uzobpasicenue Kiemxku npoKapuom
(I'yces, Muneesa, 2003):
A — nogepxnocmHvle Kiemounvle CMpYKmypol U 6HEKIeMOouHble 00paA308aAHUA!
1 — knemounas cmenka, 2 — kancyia; 3 — CIUSUCMbIU CNIOU; 4 — Yexo;
5 — orceymuku; 6 — nuau;

b — yumonnazmamuuecxue xkiemounvie cmpykmypwl: 7 — L{IIM; 8 — nykneouo,
9 — pubocomul; 10— yumonnasma; 11— xpomamogopul,; 12 — xnopocomoi,
13 — nracmunuamole munaxouowl; 14 — gpuxodbunucomol; 15 — mpybduamole mu-
naxkouowl; 16 —meszocoma; 17 — aspocomvl (2azo6vle 8aKyonu);

18 — namennapuvie cmpykmypol;

B — 3anacuvle sewyecmsa. 19 — nonucaxapuonsie epanynvl; 20 — epanyivl noau-
Sroxcumacnsnou kuciomel,; 21 — epanynvl nonugocpama, 22 — yuanouyuno-
gvle epanynvl; 23 — KapOokcucomul (noausdpaivHole mena); 24 — exuroueHus
cepbl, 25 — dcuposule Kanau, 26 — yenes000poOHble 2PAHY b

[MuTorurazma KaXI0W KIETKH OKPYKE€HA HMTOIIA3MATHYeCKOMN
meMmOpanoi (L{IIM), koTopasi orpaHUYMBAET KJIETKY OT OKpPY>Karolen
cpeasl. CHapyxu ot L[IIM pacnonaraerca purnaHas KJeTOYHAS
creHka (KC), OCHOBHBIM OINOPHBIM 3JIEMEHTOM KOTOPOW SIBISETCS
MypeuH (TeNTUIOTIUKAH) — MOMEPEYHO CIIUTBIM OHOMoIuMeEp, reTe-
ponorcaxapui, GOpMUPYIOIIUN 3aMKHYTBIN MEIIOK, MOJHOCTHIO TTO-
KPBIBAIOIINM KJIETKY cHapyxu. Kpome mypeunna, B coctaB KC Bxogsr
TEWXOEBbIE KUCIIOTHI, MOJIUCAXapUIbl, OCJIKH, JIUMHUABI, JTUIOMOINCA-
xapuapl ¥ munonporeuapl. CocrtaB u ctpoenne KC — BaxHbIN cHCTeE-
MAaTHYECKHM MPU3HAK, 10 KOTOPOMY BCE MPOKAPUOTHI MOIPA3AEISIIOT-
CA HA CIEAYIOUIME TPYNIbL: TPAMIIOJIOKUTEIbHBIE, TPAMOTPULIATENb-
HbIE M HE HUMEIOIIME KIETOYHOM CTEHKU. CTpyKTypa KIETOYHBIX
000JI0YEK TPaMIOJOKUTENBHBIX U TPaMOTPULATEIBHBIX MHUKpPOOpra-
HU3MOB CXEMaTHUYHO IIPEJCTaBJICHA HA puC. 6.
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Puc. 6. Knemounas cmenxa epamnonoxcumenvrolx (A) u epamompuya-
menvrovlx (B) 6axmepuii (I'yces, Muneesa, 2003):
1 — yumonnasmamuueckas memopana, 2 — K1emouHas CMmeHKd,
3 — nepuniazmamuieckoe npocCmpancmeo, 4 — HapycHas memopana;
5 —yumonnazma, 6 yenmpe komopou pacnonodxcena /{HK

['pamnonoxutensapie  Oaktepuu umeoT KC (tommmnaa 20 —
50 um), coaepxkamyro 0 40 cioeB mentuaorivkaHa. ['pamorpuiia-
TelIbHbIE OakTepuu 00y1afatoT 0osiee CI0KHO YCTPOSHHOU KJIETOUYHOM
o0onoukoit, umerorieit, kpome KC (TonmuHoi okoio 3 HM), elie Ha-
py:xknyo memoOpany (HM). Mexnay HIIM u HM Bo3HuKaeT mepu-
IUIA3MaTH4YeCKOoe MPOCTPAHCTBO.

Caapyxu KC mpokapuoT 4acto ObIBa€T OKpPY>KEHa CIM3UCTHIM
BelllecTBOM. Takue 00pa3oBaHMsI B 3aBUCUMOCTH OT CTPYKTYPHBIX
OCOOCHHOCTEN MOJYUYWJIM HAa3BAHUE KAICYJI, CJAM3UCTBIX CJI0E€B WU
yexJioB. [loj karncysnoi MoHUMAKOT CIM3KUCTOe 0Opa3oBaHue, 00BOJIA-
KHMBAIOIllee KIETKY, coxpanstoniee cBi3b ¢ KC u umeroiiee amopdpHoe
CTpoeHHE. ECnu CIM3uCcTOe BEMIECTBO JIETKO OTAEISAETCS OT MOBEPX-
HOCTH MTPOKAPUOTHUUYECKOUN KJIETKH, TO 3TO CIU3UCTHIA clior. KancyJibl
U CIM3UCTBIC CIIOM Yallleé BCEro MOJUCaXapuaHOM, HO OBIBAIOT U TJIU-
KOIIPOTEUJHON U MOJMIIENTUAHOU NpUpOabl. [103TOMY IMOBEPXHOCTH
KOJIOHUM KJIETOK C KallCyJaMH BBITJISJINT TJAIKOM, BIaKHOW M OJre-
CTAlle. B oTiMunMe OT Kamncyn M CIM3UCTBIX CJIOEB, YEXJbl MUMEIOT
TOHKYIO CTPYKTYypy. Hepeako B HUX 0OHapyKUBaIOT HECKOJIBKO CIIOEB
C pa3iau4HbBIM CcTpoeHueM. Uexiibl kKak 0oJiee CIOKHBIE CTPYKTYPHI
UMEIOT OOBIYHO M 00JIee CIIOKHBIM XUMHUECKUM COCTAaB.

XOTsl KarcyJibl, CIU3UCTBIC CIIOU WU YEXJbl SBJISIOTCA HEOOs3a-
TEJIBHBIMU CTPYKTypaMu OaKTepHAIbHOM KJIETKH, UM IMPHUIHUCHIBAIOT
OIpeJIeTICHHbIE TI0JIE3HbIE (YHKIMHU. BA3KOCTh BHEKJIETOUHOU CpEIbI,
OOyCJIOBJICHHAsI HAJIMYUEM CIU3UCTBHIX BEIIECTB, OUYEBUIHO, Ojaro-
npuaTHa i KIeTKA. OHU 3a0MIIAI0T KJIETKY OT MEXaHUYECKHUX IO-
BPEXKICHUN, BBICBIXaHUS, CO3HAOT JOIOJIHUTEIBHBIA OCMOTUYECKUN
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Oapbep, CIyKaT MPEMIATCTBUEM sl TPOHUKHOBEHHS OaKTepruodaros.
WNHorna ciu3uctbeie 00pa3oBaHUsS MOTYT CITYKUTh UCTOYHHUKOM 3arac-
HBIX MUTATEIbHBIX BemecTB. C MOMOIIBIO CIM3H OCYLIECTBIISIETCS
CBA3b MEXKJIy COCEIHUMH KJIETKAaMU B KOJIOHHUHM, & TaKKe MPUKperie-
HUE KJIETOK K Pa3JIMYHbIM MOBEPXHOCTSIM.

bakrepuanbubie pubdocombl (70S) cimy’kaT MECTOM CHUHTe3a Oel-
Ka, PacroJIokKEeHbl B HUTOIIa3Me. VX KONMMYECTBO B KIIETKE 3aBHCHUT
OT MHTEHCUBHOCTH O€JIKOBOro cuHTe3a u kosebnerca ot 5000 mo
90 000.

Me3ocoma — 310 unBaruHaius [{IIM B popme Besukyn, TpyOo-
yek uiu jamesl. CyuTaercs, 4To Me30COMa Y4YacTBYET B JIEJICHUU
KJIETKH, 00pa3ysl MOMEPEUHYI0 MEPEeropoKy; CIYKUT MECTOM IIpH-
KpeIuieHus1 0aKTepuaabHOU XPOMOCOMBI IIPU PEIUIMKAIIUY, YYaCTBYET
B Mpolleccax CceKkpenuu (y HEKOTOPBIX TPaMIIOJIOKUTENIbHBIX OaKTe-
puii).

Krytukm npokapuoT ciaykaT Juisi nepenBuxenus. Mx yucio,
pa3Mephbl, pacmoioKEHHUE, KaK MPaBUIIO0, ABJISIOTCA MpPU3HAKaAMU, IO-
CTOSIHHBIMM JIJISI ONIPEJIEICHHOTO BHUJIA, U MMO3TOMY YYHMTBHIBAOTCS MPU
CUCTEMaTUKE MPOKApUOT. B 3aBUCUMOCTH OT 4MClia KTYTHUKOB U HX
JOKaJIU3alMi Ha TOBEPXHOCTH KIETKHU Pa3IMYalOT MOHONOJAPHbIE
monompuxyu (OJAWH XTYTUK HAa OJHOM IOJIOCE KIETKU), MOHONOJAD-
Hole noaumpuxy (ITy4OK KTYTUKOB Ha OJHOM IOJIIOCE KJIETKH), Ouno-
JsipHble noaumpuxu (Ha KaKJIOM TOJIIOCE — MO MYyYKY KT'yTUKOB) U ne-
pumpuxu (MHOTOYUCJICHHBIE >XTYTUKH PACIOJIOXKEHbl MO BCEH TO-
BEPXHOCTU KJIETKM WM BJAOJb €€ OOKOBOW mMoOBepxHOCTH). B
MOCIICTHEM CJIy4Ya€ YUCIIO KTYTUKOB MOXET AocTUrath okosio 1000 Ha
kiIeTKy. OObryHas TonmuHa Krytuka — 10-20 M, aymHa — oT 3 710 15
MKM. C TIOMOIIBIO XTYTUKOB OakTepualibHasi KJETKa JIBUTAeTCsS B
KUJIKOM cpeJie, CKOPOCTh ABMXKEHUS JJIsl pa3HbIX BUJOB OaKTEepUil CO-
crasigeT oT 16 1o 100 mxm/c.

IInnm (BopcuHku, pumOpun) — HUTEOOpa3HbIE MOJUMEPHBIE 00-
pazoBaHusl OEJIKOBON MPUPOJIbI, JIOKAIM30BAHHBIE HAa MOBEPXHOCTH
KJIeTOK. VX HAacuuThIBAE€TCS OT HECKOJBKUX E€IMHMI] A0 HECKOJBKUX
THICAY Ha KIETKY. MMEITCs Kak y TpaMOTPHUIATENIbHBIX, TaK U Yy
IPaMIIOJIOKUTEIBHBIX OaKTEpPUil. ITU CTPYKTYPhl HE UMEIOT OTHOIIIE-
HUA K JIBIXKCHHUIO OaKTEepUil U OOHAPY’>KEHbI Yy MOJBUKHBIX U HETO/I-
BIDKHBIX (popm. IIuinm ToHBIE KryTHUKOB (IuameTp paBeH 5—10 HwM,
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nnuHa — 0,2-2,0 MKM), pacroJiosKeHbl IEPUTPUXATBHO WU MOJISPHO.
[Tunu BBICTYNAIOT KakK akUENnTopbl OakTepuodaronB, MOMOTAIOT KIIET-
KaMm npuHuMaTh U nepenasath JJHK npu konbroranuum (KOHbIOraTHB-
HBIC TIWJIM), YYaCTBYIOT B JBUKCHHUH KJIETKH, B MPUKPEIJICHUU KIETOK
K MIOBEPXHOCTSIM (@JIF€3UBHbBIC MUJIN) U JIP.

B nuromniasmMe nmpokapuoT oOHApYKUBAIOTCS Pa3IUYHbIC BKJIIKO-
yeHus. OJHU U3 HUX CIIEYET pacCMaTPUBATh KaK aKTUBHO (PYyHKIIUO-
HUPYIOIIHNE CTPYKTYPHI (X10pocombl 3€TICHBIX OAKTEpU U ghukobunu-
coMbl IMAHOOAKTEPU, B ATUX CTPYKTypax JOKaIU30BaHbl (HOTOCHH-
TETUUYECKUE TMUTMEHTHI), APYrue€ — KaK MPOAYKThl KIETOYHOIO
MeTaboM3Ma, HE BBIJCTAIONIMECS HapyXKy, HO OTKJIaJbIBAIOIIUECS
BHYTpHU KJI€TKU. HeKoTopble HIUTOMIA3MATUYECKUE BKIIOUECHUS UMEIOT
SABHOE MPHUCIOCOOUTENIBHOE 3HAYEHUE (MACHUMOCOMbL U AIPOCOMbI
(ra3oBbl€ BaKyoOJid) Y BOJHBIX MPOKAPUOT, TOMOTAIOIINE UM TIEpeMe-
IaThCs B MeCTa, OJaronpusTHbIC IJis cyllecTBoBaHus). U, HakoHer,
MHOTHE U3 HHUX SBJISIOTCS 3alaCHBIMM BeEIlecTBaMU (TIOJIMCaXapubl,
JIMIAIBL, TTOJUMEOTH/IBI, MOIH-B-OKCHMMacsiHas KHUCIOTa, MOJudoc-
¢datbl, TPaHyJIbl CEPHI U T.I1.), OTJIOKEHHUE KOTOPBIX KJIETKOM MTPOUCXO-
JUT B YCIOBUSIX M30bITKA MUTATEIBHBIX BEIIECTB B OKPYKAIOIIEH cpe-
1e, a noTpedieHue HaOaogaeTCs, KOrjla OpraHu3M IonajaeT B ycio-
BHSI TOJIOAAHUS.

1.2. KynbmuesuposaHue MUKpoop2aHU3mMos
e 1Jabopamopuu

1.2.1. NMuweBble NOTPEOHOCTU MUKPOOPraHN3MOB

B cocraB nuTaTeIbHBIX BEIIECTB JIOJDKHEI BXOJUTH BCE TC XUMU-
YECKHE AJIEMEHTBl — MAKpO- U MUKPOIJIeMeHmMbl, — KOTOPbIE HE0OXO-
JTUMBI JJIs1 TIOCTPOCHMS KJIETOYHOI'0 MaTeprana, akTUBHOCTH (hepMeH-
TOB U pabOThl TPAHCIIOPTHBIX cUCTeM. KpoMe Toro, muraTeibHBIC Be-
IIECTBA JOKHBI ITOCTABJIATh OPraHU3MYy MaTepHuall, HMCHOJIb3YEeMbIH
TSl TCHEPHUPOBAHUS OMOJIOTHYECKH JIOCTYITHOM SHEPTUH.

K makpoajeMeHTamMm OTHOCATCS 12 XMMHYECKUX 3JIEMEHTOB, CO-
JeprKaiuxcs B opranu3Me B koHueHTpauuu Boime 0,001% (O, H, C,
N, P, K, Ca, S, Mg, Na, Cl, Fe), npeuMyIiecTBEHHO U3 HUX ITOCTPOE-
HbI OPTaHUYECKHUE BEIIECTBA KJIETOK — HYKJICMHOBBIC KUCIIOTHI, OSJIKH,
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KUPBI, YIJIEBOJbI, BUTaMHUHBI, (pepmeHTsl U mp. ([Ipunmoxenue 2).
Makpo3JIeMEHTBl COCTaBISIOT OCHOBHYIO MAacCy J>KMBOTO BEIIIECTBA
kieTku (okojo 99%), ocobenno Bwicoka koHmeHTpanus O, H, C, N
(98% Bcex MaKpOIIEMEHTOB).

Mukpo3jieMeHTbI TPEOYIOTCS KUBBIM OpPraHU3MaM B KOHIICH-
tpauusix ot 0,001 mo 0,000001% (cocraBusitoT 1,9% Macchl KIETKH).
K mukpoanemenTtam yaie Bcero otHocaT Cu, Zn, I, Mn, Co, Mo, Se,
Cr, N1, S1, F, V, W u np. BojabmMHCTBO OHMOJOTHYECKH 3HAYMMBIX
MHUKPODIJIEMEHTOB BXOJIAT B COCTaB OMOJIOTHYECKU aKTUBHBIX BEILIECTB
(bAB) — dhbepmeHTOB, BUTAMUHOB, TUTMEHTOB U TIP.

YasTpamukpodiaementbl (Au, U, Ra u nap.) BXoasT B cocTaB
KJIETOK B KOHIleHTpauuu, kotopass He mpesbimaer 0,000001%. Poib
OOJIBIIIMHCTBA 3JIEMEHTOB 3TOU IPYMIILI JO CUX MOP HE BBISICHEHA.

DakTOPHI POCTA — OPTAHUYECKUE COETUMHEHUS, KOTOPhIC HE CUH-
TE3UPYIOTCS OaKTEpUSIMHU, HO 0€3 KOTOPBIX KU3HBb KIETKHA HE BO3MOXK-
Ha (aMHUHOKHCIJIOTHI, TIyPUHBI, THPUMUINHBI, BUTAMUHBI U JIp.). DTH
COEAMHEHHUS MPOKAPUOTHI TOJKHBI MOTy4aTh U3 OKPYKAIOUIEH CPE/Ibl.
bakTepuu, Hyxaaronmecs B KakoM-J1u00 (pakTope pocta, Ha3bIBAIOTCS
ayKcompoguviMu 1O OTHOILICHUIO K 3TOMY COCIUHEHUIO, B OTIHUYHE
OT npomompoguvlx Oaxkmeputi, CIOCOOHBIX CHHTE3HWPOBATh JTaHHOE
BEIIECTBO B KieTke. OCOOEHHO 4aCTO MHKPOOPTaHU3MbI ayKCOTpO(-
Hbl K aMUHOKHUCJIOTaM. Tak, Jig pocta OaktepusiM Leuconostoc me-
senteroides HeoOxoauMo He MeHee 17 ammHokucior. Kak mpasuiio,
bakTopel pocTa HEOOXOAUMBI OaKTEPHUSIM B HHUUYTOXKHO MajbIX KOH-
HEHTpalUaX: aMUHOKUCIOTBI — 20—50 MKI/MJI, ypUHBl U TUPUMUIU-
HBI — 10—20 Mxr/mi1, BuTamuHbl — 0,2—-50,0 MKT/™MII.

1.2.2. lMutaTtenbHble cpeabl ANA KyNbTUBUPOBaHUA
bakTepun

[ToTpeObHOCTH TIPOKAPUOT B MUTATEIIBHBIX BEIIECTBAX YPE3BHI-
JaiiHO pa3HOOOpa3HbI U OMPEACIAIOTCI OCOOCHHOCTSIMU MX METado-
au3Ma. Bo-mepBbIX, MuUTaTeNbHAS cpefa JOJDKHA BKIIOYATH JOCTYII-
HBIM TSI KIIETKH UCMOYHUK IHepeuu. JIJisi OHUX MUKPOOPTaHHU3MOB
(boToTpohOB) TAKUM HCTOUYHHKOM CITYKHUT CBET, JJIS JIPYTHUX — Opra-
HUYECKUN (XeMOOpPraHoTpo(Qbl) WM HEOPTaHUYECKUN (XEMOJUTOTPO-
¢b1) cyocTpat. Bo-BTOpBIX, Cpeia N0KHA coaepKaTh BCe HEOOXOIu-
MbI€ KOMIIOHEHTBI ISl pealii3allid KOHCTPYKTHBHBIX MPOIECCOB B
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KJIETKE, TIPUYEeM CHHTETUYECKHUE CIIOCOOHOCTH OaKTepUil MOTYT Baphb-
upoBaTh OT ucnoiab3oBaHusi CO, B Ka4ecTBE €AMHCTBEHHOTO HCTOY-
HUKa yriiepoaa (aBToTpodbl) 10 MOTPEOHOCTH B 0Oojee BOCCTaHOB-
JICHHBIX COEIMHEHUSX YTIepoJa — KUCIOTaX, CIUpPTax, yrjieBoaax u
1p. (retepoTpodbl).

[To cmocoOHOCTH UCTIONB30BaTh T€ WU WHBIE UCMOUHUKU A30MdA
MPOKAPUOTHI TAKXKE CYIIECTBEHHO OTJIMYAIOTCA ApYyr OoT Apyra. OgHu
U3 HUX MCIOJIB3YIOT MOJIEKYJsApHbIN a30T (N,) U3 BO3IyXxa U HE Tpe-
OyIOT J100aBIICHUS B Cpely KakKuxX-THOO a30TCOACpKAIUX COEIUHE-
HUM (azom@uxcupyrowue baxmepuu). JIpyruMm HEOOXOAUMO MPUCYT-
CTBHE B Cpejic MCTOYHHMKA a30Ta B BUJE HEOPTaHMYECKUX COJIeH (Ha-
npumep, NH,', NO;") HIu OpraHMYecKMX COEIMHEHMil (Hampumep,
amMmuHOKKCIIOT). Hanboinee TpeboBaTeabHble OAKTEPUU KYJIbTUBUPYIOT
Ha cpejiax, CoAep KaIuX OCKH WJIU MPOAYKTHI UX HEMOJIHOTO pacle-
IJICHUSI — nenmoHbsl, TIPEACTABIAIONINE COOONW CMECH MOJIU- U OJIUTO-
MEeNTHI0B, AMUHOKHUCIIOT, COJIEH M MUKPORJIEMEHTOB.

MHorue O6akTepuu TpeOYyrT Haauuus B cpejie (aKTOpOB pocCTa.
[Ipumepamu cmecel, cofepKalux pa3auyHbie (PaKkTOpbl pocTa, MOTYT
CILYKUTb OPONHCHCEBOU IKCMPAKM, OPOHCHCEBOU ABMOAU3AM, A TAKKE
KVKYDY3HbIU IKCIMPAKMN.

JI71s1 TOCTpOEHUS BEIIECTB KJIETOK OaKTepusiM HEOOXOAUMBI (hoc-
dop, cepa, Kadui W psAO APYTHX MaKpo- M MHKpo3JieMeHTOB. OHH
JOJDKHBI COJIEPKAThCSl B MHUTATEIBHOW cpefie B JOCTYIHOU (opme.
[ToTpeOHOCTH pa3HBIX TPYIN OAKTEpUM B MaKpO- U MHUKPOAJIEMEHTaX
YAOBJIETBOPSIOTCS 32 CUET Pa3IMYHBIX MHHEPAJIBbHBIX COJICH, BHOCH-
MBIX B Cpelly B ONpEACICHHOM cOOTHoueHuu. [loaToMy «MuHEpasb-
HBI (OH» cpeil s KyJbTUBUPOBAHUS MHOTUX OaKkTepuid MOXKET
OBITH OJIM3KUM IO COCTaBY.

[To coctaBy cpeapl AJis KyJbTUBUPOBAHUS MUKPOOPTAaHU3MOB Jie-
JST HAa HamypaivHule (ecmecmeeHHble) U cunmemudeckue. K Hary-
paNbHBIM OTHOCSATCS CPEJbl, COCTOSIIHE M3 IMPOJTYKTOB >KMBOTHOTO
WIM PACTUTEIHLHOTO MPOUCXOKICHUS: OBOIIHBIE WIH (PYKTOBBIE CO-
KM, MOJIOKO, >KUBOTHBIE TKaHU, pa3BeleHHAs KPOBb, MOpPCKasi M Ipe-
CHas BOJa, BOJIa MUHEPaJIbHBIX MCTOYHUKOB, a TaK)Ke OTBAphl WM
9KCTPAKTHI, TTOJYYEHHbIE U3 MPUPOJHBIX CYyOCTpaTOB — Msca, PHIOHI,
JPOXIKEN, paCTEHUM, KPYII, HABO3a U MOYBbI. K HAaTypajgbHBIM OTHO-
CATCA TAKXK€ W TAaK HA3bIBAEMbBIC HOJIYCUHMemu4ecKkue Cpepl, Co-
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CTOSIIIIME U3 TMPUPOJIHBIX MPOAYKTOB B KOMOMHAILIMM C PSIOM OIpese-
JICHHBIX XMMHUYECKUX COeIUHEeHHI. HaTypanbHbie cpeanl O0raThl op-
TaHUYECKUMHU BEILECTBAMHU, HO HMEIOT CJIOXKHBIH U HEMOCTOSHHBIN
COCTaB, O3TOMY OHU MAJIOTPUTOJHBI JIJIsi UCCIEOBaHUsI OOMEHa Be-
IIIECTB MUKPOOPTaHU3MOB.

CuHTeTHYeCKUEe Cpebl HanboJee yI00HbI A1 U3yYeHUs MeTado-
nu3Ma npokapuoT. CocTaB TaKUX CPeJ MOXKET BapbUPOBATH HACTOJb-
KO IIMPOKO, HACKOJIBKO IIMPOKO U3MEHSIOTCS MUIIEBbIE MOTPEOHOCTH
KyJbTUBUPYEMBIX Ha HUX MHUKPOOPTaHU3MOB. B 3aBUCUMOCTH OT 3a-
Ja4M UCCIIEOBAHNUS CHHTETUYECKHE CPEbl TOTOBAT Ha BOJOIPOBO/I-
HOM WJIM JTUCTWUTUPOBAHHOW Bojae. CHHTETHYECKHE CpEeIbl MOTYT
UMETh JIOBOJILHO OOJBIION HA0Op KOMIOHEHTOB (BKJIIOYAs MHUKPO-
AJIEMEHTHI), HO MOTYT OBITh M1 OTHOCHUTEJILHO MTPOCTBIMH TI0 COCTaBY.

[To Ha3HaUYEeHUIO Cpebl OBIBAIOT 3/1eKmueHble U Ouggepenyuans-
Ho-Ouaznocmuyeckue (UHOUKamopHvie). DICKTUBHBIE Cpelibl obecrie-
YUBAIOT MPEUMYIIIECTBEHHOE PAa3BUTHE OJHOTO WUJIM TPYIITBI MHKPOOP-
TaHU3MOB UM MEHEE MPHUTOJHBI WIH JTaK€ COBCEM HE MPHUTOIHBI IS
Pa3BUTHUA APYTUX. DIEKTUBHBIE CPEIbl IPUMEHSIOT IJIaBHBIM 00pa3oM
Ha TIEPBOM JTalle BBIJICICHUS MHKPOOPTaHW3MOB W3 €CTECTBEHHBIX
cyOCcTparToB, T.e. ISl TIONYUYCHUSI HakonumenvHulx Kynsmyp. Hampu-
Mep, cpeaa DUIOuU SIBISETCS SJIEKTUBHOM NSl a30THUKCUPYIOMINX OaK-
Tepuid. B KIIMHUYECKOW MUKPOOMOJIOTHU HAlLIU NpuMeHeHue nudde-
PEHIIUATIBHO-IUArHOCTUYECKUE CPEeJIbl, HAIPUMED, cCpea DHIO0 Mpe-
Ha3HaueHa ISl BBISBIICHUS HAJIW4MUs OaKTepuil Tpymnibl KUILIEYHOMN
nanouku (BI'KII) B 006pa3iiax Bojibl, TOYBBI, TPOAYKTAX MUTAHKMS U T.IL.

[To ¢pu3mIEecKOMY COCTOSIHUIO CPEIIbl MOTYT OBITH JHCUOKUMU, NO-
yoHcuoKumMu, meepovimu (IIOTHBIMU) U cuinyyumu. JKUJIKUE Cpesbl
IIUPOKO TPUMEHSIOT JUIS BBISBICHUS (PU3HOJIOTO-OMOXUMHYECKUX
0COOEHHOCTEH MHMKPOOPTaHW3MOB, HAKOIJICHUS OMOMACCHI WJIM TPO-
IYKTOB OOMEHA, a TakKe MOJJepKaHUs U XPAaHEHUS MHOTHUX MHUKPO-
OpraHWU3MOB, TUIOXO0 Pa3BUBAIOIINXCS Ha IJIOTHBIX Cpeaax.

[TomyxuaKre cpeapl TMOJy4YaroT IMyTeM JJ00aBICHUS K >KUIKUM
cpenam 0,5% arap-arapa (mosimcaxapuja, B COCTaB KOTOPOTO BXOMST
arapo3a W arapolleKTHH; arap-arap IOJy4aloT M3 KpPacHBIX BOJIOPOC-
aen).

TBepapie (MIOTHBIE) MUTATENbHBIE Cpeabl coaepxkar 1,5 — 2,0%
arap-arapa ¥ HEOOXOJUMBI JIJIsS BBIJICIICHUS] YUCTHIX KYJIbTYp MHKPO-
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OpPraHW3MOB, B JUArHOCTUYECKUX LIEINISIX, JJISI KOJIMYECTBEHHOIO yUyeTa
MUKPOOPraHU3MOB, XpaHEHUs! KyJIbTyp U Jap. Kpome arap-arapa, B ka-
YECTBE YIUIOTHAIONIUX areHTOB B CPEJIbl TOOABISIOT KeaaThuH (OesoK,
MOJTy4aeMbIil U3 KOCTEH, XpSIIeH M KOXKH KUBOTHBIX) U KPEMHEKHC-
JIBIA T€JIb.

Crilmyune (Cyxue) muTaTelbHBIE Cpellbl MPHOOpETaroT BCe 0O0Ib-
niee npakTudeckoe 3HaueHne. CTaHIapTHOCTh, MPOCTOTA XPAHEHUS,
TPAHCTIOPTUPOBKU U U3TOTOBJICHUS JIETAIOT UX BEChbMa YJIOOHBIMHU JIJISI
paboThl. B MUKpPOOHOIOTHYECKOM MPOU3BOJICTBE UCIOJIB3YIOTCS pa3-
BapEHHOE TIIIEHO, OTPYOHU.

1.2.3. PeuenTbl HEKOTOPbIX NUTaTENbHbIX cpea,
MCMONb3yeMbIX Ha MPaKTUYEeCKUX 3aHATUAX

1. Msaconenmonnuwiii acap (MIIA)

JIs IUPOKOro CHeKTpa XeMOOPraHOTeTEpOTPODHBIX OaKTEPHU.
Comepxut mscaor skctpakT (0,5 — 1,0%), menton (1,0%), NaCl
(0,5%), arap-arap (1,5 — 3,0%). IIpousBoautcs MIIA npombliiieH-
HbIM criocoOoMm. Cpenia BhITyCKaeTcsl B CyXoM Buje. Ee roToBsT 1o
MIPOTHMCH Ha ITUKETKE.

2. Kpoesanou acap

CrnenmanpHas OakTepHoJoTHUECKas cpefa, CIyKalas s Bbije-
JeHus OakTepuid (Hampumep, CTPENTOKOKKOB) M YCTAHOBJICHUSI UX T'e-
MOJIITHYECKON aKTUBHOCTHU. [[J1s1 IPUTOTOBIIEHUS KPOBSHOTO arapa K
paciaBieHHoMy U oxjiaxiaeHuomy 10 45°C (ae Boime) MITA no6as-
astoT 5 — 10% moporpetoi crepusibHON 1epruOpUHUPOBAHHOM KPOBU
Oapana, KpoJjiiKa, JIOIIaau, YeoBeKa; CMEIIMBAIOT U Pa3MBaiOT 10
yamkaM [leTpu, BBIIEPKUBAIOT CYTKH B TEPMOCTaTE HAa BO3MOXKHYIO
OakTepHaTbHYI0 KOHTAMHUHAIIMIO (3apakeHue).

3. Cpeda Dubu

DJIeKTUBHAs CUHTETHUYECKasi cpeaa sl a30THUKCUPYIONUX Oak-
TEepUM, CONEPKUT (B I/ NUCTHUILIMPOBAHHOM BOABI): caxaposy (MaH-
uut) — 20,0; K;HPO, — 0,2; MgSO4X7H,0 — 0,2; NaCl - 0,2; K,SO,4 —
0,1; CaCOj; — 5,0; arap-arap — 20,0. B cpeny pekoMeH1yeTCI BHOCUTh
CMeCh MHUKPO3JIEMEHTOB — 1 Mu1/11.

PactBop MukposiaeMeHToB (1o DeopoBy) COACPKUT B T/J1 JUC-
tusmupoBanHot Boabel: H3;BO; — 5,0; (NH4)MoO4x2H,0 — 5,0;
7/nSO4x7H,0 — 0,2; KI u NaBr — o 0,5; Al,(SO4);x18H,0 — 0,3.
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4. Cpeoa duoo

DOnekTuBHasA cpena st sHTepoOakTepuid. 100 M1 cTepuiabHOrO
MITA pacniaBisioT Ha BOAAHON OaHe M oxnaxaawr no 70°C, mpu-
OaBysit0T 1 T J1aKTO3bI, MPEBAPUTEIHHO PACTBOPEHHOM B CTEPUIIHLHOM
poOHpPKE B HEOOIBIIOM KOJWYECTBE MUCTUIJIMPOBAHHOM BOJBI U
MPOKUIITYCHHOU. B oTIenpHbIX mpoOupKax TOTOBAT: 2 — 3 MJI CIHUP-
TOBOT'O HacChIIeHHOTO pacTtBopa ¢ykcuHa u 10 ma 10%-Horo BoAHO-
ro pactBopa Na,SO;. B crepuiibHy10 poOupKy BHOCAT 1 M pykcuHa
u npubassitoT pactBop Na,SO; 10 obecniBeurBanus pykcuna (6se-
HO-pO30BbIN 1BET). [IpUTOTOBIIEHHYIO CMECH BIMBAIOT B pacIuiaBJICH-
Hbli MIIA C 71aKkTO30M, XOpOIIO MEPEMEIIMBAIOT U PA3JIMBAIOT 10
CTEpUJIbHBIM YalkaM. [[paBuiIbHO MIPUTOTOBJIEHHASA CpElla B TOPSTYEM
BUJIC UMEET OJIeTHO-PO30BBIM IIBET, a MPHU 3aCThIBAHUU CTAHOBUTCS
oecuBeTHOM. Cpeay UCIOJB3YIOT Cpasy, 0€3 CTepUIn3alINY.

Cpena BbIyCKaeTCsl MPOMBIILUICHHBIM CITIOCOOOM B CyXOM BHJIE.
Ee roToBSIT 10O MPONUCH HA STUKETKE.

1.2.4. KynbTypanbHble CBOMCTBA MUKPOOPraHU3mMoB

K KynbTypanbHbIM, WA MaKpoOMOP(OJIOTHYECKUM, CBONCTBAM
OTHOCSITCSI XapaKTEepHbIE OCOOCHHOCTH POCTa MHUKPOOPraHHW3MOB Ha
IUIOTHBIX U JKUIKUX MUTATEIbHBIX CPEIAX.

1.2.4.1. PocT MUKPOOPTaHU3MOB
HA IJIOTHBIX MUTATEJIbHBIX Cpeaax

Ha moBepXHOCTH TJIOTHBIX MUTATEIBHBIX CPEI B 3aBUCUMOCTH OT
OCEBa MUKPOOPTaHU3Mbl MOTYT PacTH B BHUJE€ KOJOHUH, IITPUXA WU
CIUTOIITHOTO Ta30HAa. Ko/ioHuell Ha3bIBAIOT U30JIMPOBAHHOE CKOTUICHHE
KJIETOK OJHOTO BHA, BBIPOCIIEE B OOJIBIIMHCTBE CIIy4aeB U3 OJHOMN
KJIETKU. B 3aBHCMMOCTH OT TOrO, IJiI€ pa3BUBAIKNCH KIETKU (Ha IO-
BEPXHOCTH IJIOTHOW MUTATEIILHOM CPEJibl, B TOJIIIE €€ UM HA JHE CO-
Cyda), pa3IuyaloT noeepXHOCmHble, 2/1YOUHHble U OOHHble KOJOHUHU.
OOpa3oBaHne MOBEPXHOCTHBIX KOJIOHUM — HamboJiee CyIIeCTBEHHAs
0COOEHHOCTh POCTa MHOTHX MHUKPOOPTaHH3MOB Ha IUIOTHOM CcyOcTpa-
Te. Takue KOJOHUU OTIMYAIOTCS OOJBIIMM pa3zHooOpasuem. [Ipu ux
OMHUCAHUU YUYUTHIBAIOT CIACAYIONIUE TPU3HAKU:

e hopmy — Kkpyriasi, aMeOOBUIHAS, HEIPaBWIbHAs U T.J. (puc. 7);

14



Puc. 7. ®opma xononuu (Ilpaxmuxym no muxkpoodbuonocuu, 2005):
1 — kpyenas, 2 — kpyanas ¢ hecmonuamoim kpaem, 3 — Kpyaias ¢ 8AIUKOM HO
Kkparo, 4, 5 — puzouonvle; 6 — ¢ pu3OUOHbIM Kpaem, 7 — ameb08UOHAS;
8 — humesuounas,; 9 — cknaouamas, 10 — nenpasunvhas, 11 — koHyenmpuuecxkas,
12 — cnoorcrnas

® pazmep (Ouamemp) — U3MEPSAIOT B MUJITUMETPAX; €CIIU Pa3MEPhI
KOJIOHMH HE TIPEBBIIAOT 1 MM, TO MX Ha3bIBAIOT TOUYCYHBIMHU;

® n068epxHoCcmb — TIaJIKas, 1epoxoBartas, Oopo3auaras, CKiaada-
Tas, MOPIIMHUCTAs, C KOHIEHTPUYECKUMHU KpyraMyd WA paguajbHO
HCUYCPUCHHAS;

® npohunb — TUIOCKUM, BBIMYKJIbIA, KOHYCOBUIHBIH U T.I.
(puc. 8);
. M, aBn. -
i 2 3 4
5 6 7 8

Puc. 8. Ilpogunv xononuu (Ilpakmuxym no mukpoouonocuu, 2005):
1 — uzoenymouii; 2 — kpamepoobpasHulii,; 3 — byepucmolil, 4 — epacmarowuii 8
cyocmpam; 5 — niockuil, 6 — 8blNYKIblY, 7 — KANIe8UOHbLU, 8 — KOHYCOBUOHDLLL

® OlleCcKk U npos3pairnocnib — KOJOHHUA 6JI€CT51HI3,51, MaroBas, TyCK-

Jas, My4qHUCTas1, Mpo3pavyHas u T.1.;
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® ygem — OECILIBETHAsI WM MUTMEHTUPOBAHHAs — Oenas, >KeJras,
30JI0THCTasi, OpaH)KeBasi, CUPEHEBAsI, KpacHas, 4yepHas U T.J.; 0C000
OTMEYAIOT BBIJICJICHUE B CYOCTpaT MUTMEHTA; IPU OMUCAHUU KOJOHUM
AKTUHOMMIIETOB OTMEYAIOT MUTMEHTAILMIO BO3AYLIHOTO U CcyOcTpart-
HOT'O MUILIEINSA, 4 TAKKE BBIICJICHUE TUTMEHTA B CPENY;

® Kpatl — TIAJKUN, BOJHUCTBIN, 3y0OUaThIi, HEMPABUIBHBIA U T.1.

(puc. 9);

Puc. 9. Kpaii kononuu (Ilpaxmukym no muxkpoouonocuu, 2005):
[ — enaokuti; 2 — eonnucmelil; 3 — 3youamolil; 4 — 10NACMHOU,
5 — nenpasunvubiu, 6 — pechumuamoli, 7 — Humyamoiu, 8§ — 80PCUHYAMDBLU,
9 — semeucmulii

® cpykmypy — OIHOPOJHAsS, MEJIKO- W KPYIMHO3CPHHUCTAas H
T.1. (puc. 10);

1 2

Puc. 10. Cmpyxmypa xonronuu (Ilpakmuxym no mukpoouonoeuu, 2005):
1 — 00HOpOOHaA, 2 — menKko3epHUCmas;, 3 — KPYNHO3EePHUCMAsL,
4 — cmpytiuamas,; 5 — 6010KHUCMASA

® KOHCUCMeHyulo OTPENEIA0T, TPUKACAsACh K MOBEPXHOCTH KO-
JoHUU OakTepuosiorudeckoi mnetryier. KojioHusT MOXKET JIErKo CHH-
MaThCsl ¢ TBEPJOW MUTATEIbHON Cpeibl, ObITh IJIOTHOM, MSITKOW WX
BpacTarolie B Cpeay, CIU3UCTOM (IPWIMIAET K IMETIE), TATY4Yel,
UMETh BUJI TUICHKHU (CHUMAETCS LIEJIUKOM), OBITh XPYNKOH (JIErKo Jo-
MaeTcsl IIPU MMPUKOCHOBEHUH TIETIICH ).

I nybunmnsie xonoHuu OBOJHLHO OJHOOOpa3HbI. Yale BCero oHU
0 BUJY TOXO0XXM Ha 0oJjiee MM MEHEE CIUIIOIICHHbIE YECYEBUUYKH, B
MPOEKIIMU HUMeEIoIKUe (opMy OBAJIOB C 3a0CTPEHHBIMU KOHIAMH.
JIumb y HeMHOTUX OaKkTepuil TITyOMHHBIE KOJIOHUY HATIOMUHAIOT ITy4-
KM BaThl C HUTEBUIHBIMU BBIPOCTAMU B NMUTATEIbHYIO cpexy. OOpa3o-
BaHUE TNIYOUHHBIX KOJIOHHMI 4acTO COMPOBOXKAAECTCS Pa3pbIBOM ILIOT-
HOU Cpelbl, €CIIU MUKPOOpPraHu3Msbl BeIACTAOT CO, U ApyTHE Ta3bl.
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lonnvie KonoHuu pa3HbIX MUKPOOPTaHU3MOB OOBIYHO UMEIOT BU]L
TOHKUX MPO3PAYHBIX MJICHOK, CTEJIIONIUXCS 10 JHY.

Pa3mepsl u MHOTHE JpyTrHe OCOOCHHOCTH KOJOHHHM MOTYT H3Me-
HATBCS C BO3PACTOM M 3aBHUCAT OT cocTaBa cpenbl. [loatomy mpu ux
OMMCAaHUM YKa3bIBAIOT BO3PACT KYJBTYPHI, COCTaB CpPEJIbl U TEMIIepa-
TYypy KyJIbTUBUPOBAHUSI.

[Ipyr onucanum pocta MHUKPOOPTAHU3MOB MO WMPUXY OTMEUYAIOT
CIEeAYyIoIe OCOOCHHOCTU: POCT CKYAHBIM, YMEPEHHBIM WU OOWJIb-
HBIM, CIJIOIIHOM C POBHBIM WJIM BOJHHUCTBIM KpPA€M, YETKOBHUJIHBIM,
NPEACTABISAIOMMNI COO0M LENOYKH M30JIMPOBAHHBIX KOJOHUH, HHU}-
(Gy3HBIN, NEPUCTHIN, IPEBOBUAHBIN WM pU30UIHbIN (puc. 11).

1 2 3 4 5 6

Puc. 11. Pocm 6axmeputi no wmpuxy (IIlpakmuxym no muxpoouonocuu, 2005):
1 — cnnowHol ¢ posHbIM Kpaem, 2 — CNAOWHOU C BOTHUCMbBIM Kpaem, 3 — uem-
KOBUOHbBLU, 4 — oughghysmwiii; 5 — nepucmolii; 6 — pu3oUOHbLLL

XapakTepu3yT ONTHYECKHE CBOWCTBA HAJETa, €ro UBET, IO-
BEPXHOCTh U KOHCHUCTEHIIHIO.

1.2.4.2. PocT MUKPOOPraHU3MOB B KUAKHUX MUTATEJbHBIX Cpeax

Poct Mukpoopranu3mMoB B KHIKHX HUTATEIBHBIX cpeaax Oojee
OJIHOOOpa3eH U COMPOBOXKIACTCS MTOMYTHEHHEM CpeJlibl, 00pa30BaHU-
€M IUICHKA WX ocajka. XapakKTepu3ysh pOCT MHUKPOOPraHU3MOB B
KHUJIKOM cpejie, OTMEUAIOT cmeneHb NoMymHeHus — ciadasi, yMepeH-
Hasl WK CUJIbHAS, 0cOOeHHOCMU NleHKU — TOHKasl, TUIOTHAs WM PhIX-
Jas, ThajKas Wik cKiajadaTas, a mpyu oOpa3oBaHMM OCaJika yKa3bIBa-
IOT — CKYJHBIM OCaJOK WM OOWJIBbHBIM, IUIOTHBIA, PBIXJIBIN, CIU3H-
CTBIU WJIN XJIONbEBUIHEIH.

Hepeako pocT MUKpOOPraHU3MOB COMPOBOXKIACTCA MOSIBICHUEM
3araxa, MATMEHTAIMEe Cpeibl, BBIJICICHUEM ra3a.
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2. [lpakTn4yeckas 4acTb

2.1. TexHuka 6e3onacHol pabomsi
e slJabopamopuu mukpobuosiocuu

1. [Topsinok paboThI CO CIUPTOBKAMH.

1.1. OTKpBITH KPBIIIKY CIUPTOBKU W MOMPABUTh MUHIETOM (u-
TUJIb TaK, YTOOBI OH ObUT BBITSIHYT B BEPTUKATLHOM IMMOJIOKEHUH.

1.2. 3axeub COUPTOBKY W HE MPUIOJHUMATh JAepKaTesb (GUTHUIIA
B TEUEHHE BCETO BPEMEHU €€ MCI0JIb30BAHMUS.

1.3. Hax ropsien cnupTOBKOM HE HAKJIOHSTHCS, HE MOAHOCUTH K
HEW JIErKOBOCILIaMEHsIIoIMecs npenMersl (Oymary, Baty u T.I.) U
AKUJKOCTU (CIUPTOBOM pacTBop iona, cmecb Hukudoposa u T.1.); HE
OCTAaBJISITh, HE IPEKPATUB €€ TOPEHUE.

2. Paborta B mabopaTopur MUKPOOHOJIOTHUU pa3peliacTcsi TOIbKO
B Xajare, B JJaDOpaTOpUU HEJIb351 €CTh U MUTh.

3. PaboTa c 6akTepuaibHBIMU KYJIbTypaMHu.

3.1. Knerkn MHUKpOOPTraHW3MOB ISl IPUTOTOBJIEHHS MPENAPATOB
JUIST. MUKPOCKONIMPOBAHUA OepyT OaKTEPHOJIOrMYECKOM MEeTNIel, OT-
KpbiBas yaky Ilerpu (i mpoOUpKy) B 30HE IJIAMEHU CIUPTOBKH (B
nuameTpe 2 — 7 cm).

3.2. OcraBumnecss Ha METJIE IOCIE€ NPUTOTOBJIEHUS Ipernapara
KJIETKM MUKPOOPTaHU3MOB TILATEIBbHO CKUTalOT B IJIAMEHH CIIUPTOB-
ku. [IpokanuBanue 6aKTEpPUOTOTMICCKON METIM B 3TOM CIydyae HauM-
HAIOT C y4yacTKa IMPOBOJIOKHM, MPUMBIKAIOUIETO K KOJbILY, AJIS TOTO,
4TOOBI MUKPOOHasi OMoMacca, OCTaBIIAsACS Ha METJie, M0ACoXJa. 3aTeM
NETII0 NEPEBOJAT B BEPTHUKAIBHOE MOJIOKEHUE W MPOKAIMBAIOT JO-
KpacHa. Takol MOPSOK CTEPUIM3ALUM TETIU HEOOXOJAUM MOTOMY,
YTO MpU OBICTPOM HArpe€BaHUU BJIAKHON MUKPOOHOUM OMOMAaccChl mpo-
UCXOJIUT €€ pa30opbI3TUBAaHUE U 00pa3yeTcsl a3p030Jib, 3arpA3HAIONINI
BO3/1yX. TOJIBKO TOCI/I€ MNPOKAJIMBAaHUA METII0 MOXHO MOJIOKUTH Ha
MECTO.

3.3. Ecnu gamka Iletpu (mpobupka) ¢ 4ucToi KyJbTypor OakTe-
puil pa3oObeTcs, HyHO TIIATEIbHO cCOOpaTh pa30MThIE YACTH U IO-
MECTUTh UX B JIe3uHUIupyromuii pactsop (2 — 3%-HbIit pacTBOp OU-
kapOoHnata HaTpusi, 3 — 5%-Hblii pactBOp (enomna; 0,5 — 3,0%-HbIi
pacTBOp XJOpaMHHA U T.I.), PYKU TIIATEIBHO BBIMBITH MBLIOM, Je-
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3UHUUIUPYIOUIUM pacTBopoM. [IporepeTs MecTo monajgaHus KyJbTy-
pbI A€3UHPUIIUPYIOITAM PACTBOPOM.

3.4. Ha crone, rae BeayT paboTy ¢ OakTepuadbHBIMU KYJIbTypa-
MU, HE JOJI’KHO OBITH JIMIIHUX IIPEAMETOB, MyCOpa.

3.5. ITocne okoHuanusi pabOTHl pabOUUl CTOJ OPOTUPAIOT JAE3UH-
(GULIMPYIOIIUM PACTBOPOM, PYKH TIIATEIIBHO MOIOT MBLIOM.

2.2. JlabopamopHbie pabombi

JTabopatopHas pabota 1. lMpurotoBneHne u oOKpaluMBa-
Hue bakTepuanbHbIX NpenapaTtoB

1. MeToanuyeckne yKazaHus
1.1. IIpuroroBienne GUKCUPOBAHHBIX OKPANICHHBIX NMPeNapaToB
KJIETOK MUKPOOPTraHN3MOB

[TonydyeHue PUKCUPOBAHHBIX OKPAIIEHHBIX MPENapaToB BKIHOYA-
€T HECKOJIbKO 3TaloB: MPUTOTOBJIECHUE Ma3Ka, BhICYIIMBaHUE, (UKCa-
IIUIO U OKPACKY.

JIi1st paboOThI UCTIONB3YIOT IpeaAMEeTHOE CTeKIIO (78%26 Mm). CTek-
JI0 JOJDKHO OBITh YHUCTBHIM M 00e3KupeHHbIM. JJIs1 Toro 4To0nl 00e3-
KUPUTh CTEKJIO, HYKHO:

1) HaTepeTh OJHY U3 €ro MOBEPXHOCTEW KYCOUYKOM MbLIA, OTOM
YAQIUTH CIIEJbl MblJIa CyXOM BaToM; win 2) o0paboTath NpeaMeTHOE
CTEKJIO CITUPTOM.

Ipurorosijienne Mmazka. Ha 00e3xupeHHOE TPEMETHOE CTEKIIO
MOMENIAI0T MAJICHbKYIO KaIlJII0 BOJOMPOBOAHOW (MU JUCTUILIMPO-
BaHHOI) BOJIbI M BHOCAT B HEe OAKTEPUOJIOTUUECKOMN TeTiie HEeOOJIb-
[I0€ KOJMYECTBO KIJIETOK H3YyYaeMbIX MHUKpPOOPraHu3moB. [lomyden-
HYIO CYCIIEH3UI0 PABHOMEPHO PACIPEAENISIOT METIIeH Ha Tiomaaun 1 —
2 CM MaKCUMaJbHO TOHKHUM CJIOEM.

BoicymmBanue Ma3Ka JIydllle BCErO MPOU3BOAUTH MPU KOMHAT-
HOW TeMIIepaType Ha BO3AyXe. XOPOIIO MPUTOTOBJICHHBIM TOHKUNA Ma-
30K BBICHIXa€T O4Y€Hb OBICTPO. Eciu BRICYIIMBAHUE MPOUCXOIUT MEJ-
JIEHHO, TpernapaT MOXHO CJErka HarpeTh B CTPYE TEIJIOTO BO3ayXa
BBICOKO HAJI IUIAMEHEM TOPEJIKH, JEp’ka CTEKJIO MAa3KOM BBEpPX. IJTY
NPOLEAYPY CIEAYET MPOBOJAUTHL OCTOPOXKHO, HE TEperpeBas Maszok,
WHa4ye KJIETKH MUKPOOPTaHU3MOB JIe(pOpMUPYIOTCS.
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dukcanusi npenapara mpeciaeayeT HECKOJbKO Iielieid: YOUTh
MUKPOOPTraHU3MBblI, T.€. C/IeJIaTh OE30MACHBIM JlaJibHEIIee oOpalieHre
C HUMU; 00ECIIEUUTh Jyulllee MPWINIaHNuEe KIETOK K CTEKITy; CAENaTh
Ma3ok 0ojiee BOCHIPUMMYHUBBIM K OKpAacKe, T.K. MEPTBbIE KIIETKH OK-
palIMBAKOTCS Jy4lle, 4YeM KuBble. CaMbIM pacOpOCTPAHEHHBIM CIIO-
coOoM (ukcanuu SBISETCA TepMUUyeckas oOpadoTka. s sToro mpe-
napaT OOBIYHO TPWIKIBI MPOBOJAT Yepe3 Haumbojee TOpSUYyI 4YacThb
IJIAMEHHW COUPTOBKH, JE€pKa MPEIAMETHOE CTEKJIO Ma3KoM BBepx. He
CJIeyeT HarpeBaTh Ma3oK, T.K. MPU 3TOM MPOUCXOMIIT TpyObie U3Me-
HEHMS KJICTOUHBIX CTPYKTYP, @ MHOTAa U BHEIIHETO BUJA KJIETOK. JIJis
UCCIICJIOBAHUSI TOHKOT'O CTPOCHUS KJIETKH MpuUOerarT K (Qukcanuu
Pa3IMYHBIMU XUMHYECKUMU BEIIECTBAMMU.

Oxpacka. KieTkn MHUKpOOPraHM3MOB OKpPAIIWBAIOT TJIaBHBIM
00pa3oM aHUJIMHOBBIMU KpacUTENSIMU. Pa3nuyaroT KUCIbIE U OCHOB-
HbIEe KpacuTenau. K KUCIbIM OTHOCATCSI KPACUTENH, Y KOTOPBIX Kpacs-
IIIUMH CBOMCTBAMM 00JIaIa€T aHUOH, Y OCHOBHBIX KpacuTeel — KaTh-
oH. [IpuMepaMu KUCIIBIX KpACUTEIIEH CIIY>KAT 303UH, SPUTPO3UH, HUT-
pPO3UH, KHUCIBIH (YyKCHH; BCE OHU HWHTEHCHBHO CBS3BIBAIOTCA C
IATOIJIA3MAaTUYECKUMU KOMIIOHEHTaMH KJIETKH. OCHOBHBIE KpacHUTe-
JIU — METUJICHOBBIM CUHUN, OCHOBHOUW (PYKCHH, T'€HI[MAHOBBIN (uose-
TOBBIN, KPUCTAJJIBUOJIET, ca)paHUH — UHTCHCUBHEE CBSA3BIBAIOTCS C
SICPHBIMA KOMIIOHEHTaMM KJEeTKUA. Bricokas koHuentpanus JHK wu
pPHK B kiieTke Oaktepuu jenaet ee 00jee UyBCTBUTEIBHON K OCHOB-
HBIM KPAaCUTEIISIM.

PaznuuatoT npocmoe n ougpgepernyuanvroe okpawueanue MHK-
poopraHu3sMoB. B mepBoM cilydae mpOKpammrBaeTCA BCA KJIETKA, TaK
YTO CTAHOBUTCSI XOPOIIO BUHA €€ MOP(HOIOTHS U MOKHO ONPEACIIUTh
JuHeWHble pasMepbl. JuddepeHnnanbHoe OKpallUBAaHUE BBISBIISCT
TOJIBKO OTNIPEJICIICHHBIE KIETOYHBIE CTPYKTYPHI.

1.2. IIpocToe okpammBaHue 0AKTEPUAJBHOIO Npenapara

Jns mpocTOro OKpammMBaHUs KIETOK MHUKPOOPraHW3MOB 4Yalle
BCETO MOJIB3YIOTCS (PYKCHUHOM, T€HIIMAHOBBIM (PUOJIETOBBIM, METHUJIE-
HOBBIM CUHUM. PUKCUPOBAHHBIN Ipenapar NOMEIIAIOT Ha CTEKJISH-
HYIO PEUKY, PACIOJIOKEHHYIO HAJl JIOTKOM, HAHOCAT HA HETO PacTBOP
KpacuTesl M BBLACPKUBAOT 1 — 3 MUH IpU OKpacke (PYKCHMHOM WJIU
3 — 5 MUH NpPU HCHOJIB30BAHUU CHHUX Kpacurene. Cienar 3a Tem,

20



4TOOBI BO BpEMsI OKpAIlIMBaHUS KPacUTEIh HA Ma3Ke HE MOJIChIXal, U B
cllydyae He0OXOMMOCTH J00aBISIOT HOBYIO MOPIIMIO KPAaCUTEIIA.

[Io OkOHYaHMM OKpacKH Mpernapar MPOMBIBAIOT BOJOM 10 TEX
nop, MoKa CTeKarollas BoJa HE CTaHeT OeCLBETHOM. 3aTeM mpemnapar
BBICYIIIMBAIOT HA BO3JYX€ UJIU OCTOPONKHO MPOMOKAIOT (PUIBTPOBAIIb-
HOM OyMaroi, MOMEIIaIT Ha OKPAIICHHBIH Ma30K Karlll0 UMMEPCH-
OHHOT'O Macja M MPOCMATPUBAIOT IOJ MUKPOCKOIIOM C OOBEKTUBOM
100 x. Jlns momydeHus: 0ojiee YUCTHIX MpEnapaToB KpacUTENb HaHO-
CSIT HAa Ma30K, MOKPBHITHIN (UILTpOBaILHON Oymaroi. B mpaBuibHO
OKpAIIIECHHOM M XOPOIIO MPOMBITOM MPENapare Moje 3PEHUsl CBETI0E
Y YHACTOE, OKPAIIEHBI TOJIbKO KIIETKH.

1.3. IudpPepennuaibHbie METOABI OKPACKHU
0aKkTepuaJbLHOIO NMpenapara
1.3.1. Oxpacka no I'pamy

Oxkpacka no I'pamy sBIISIETCS Ba)KHBIM JHArHOCTUYECKUM TIPH-
3HAKOM, OHA KOPPEIUPYyeT CO MHOTUMHU JIPYTUMH CBOMCTBaMH OaKTe-
puii. ITo crocoOHOCTH OKpaIlIuBaThCS KPACUTEIISIMU TpUMETHI(HEHO-
JIOBOTO psiia OaKTEPUU 0eAmcs Ha ePAMNONIOHNCUMENTbHble U 2PAMON-
puyamenvHvle. 1 paMIIOJIOKHUTEIbHBIE  OAaKTEpUH  YACPKHUBAIOT
KOMILJIEKC T€HIIMAHOBOTO (PHOJIETOBOTO ¢ HOJI0M MpHU 00pabOTKE Mpe-
napaTta CIUpPTOM, ITO3TOMY OKpaIlIuBarOTCsA B (DUOJETOBBIN 1BET. ['pa-
MOTpHUIIATEIbHbIE OaKTepUH HE 00JaAal0T TaKOHW CIOCOOHOCTBIO U
oOeciseunBaroTcsa cnuptoM. [lpu mocnenyromieir 0opadoTke Ppykcu-
HOM (MK capaHWHOM) OHU MPUOOPETAIOT KPACHYIO OKPACKY.

TexHuka oxkpamiuBaHuA

1. T'otoBsT OakTEpUaNBbHBIN MpeEnapar, BRICYLINBAIOT HA BO3IYyXE,
(UKCUPYIOT B IJITAMEHU CIUPTOBKH.

2. ®UKCUpPOBAaHHBIM MpenapaT KpaciaT udepe3 (UIbTPOBAJIbHYIO
Oymary 2 MUH KapOOJIOBBIM TI'€HUHWAHOBBIM WIH KPUCTATIMYECKUM
(hbHUOJIETOBBIM.

3. CHUMaOT QuUIBTPOBaIbHYI0 OyMary M, HE MPOMBIBAs Ma3oK
BOJIOM, 00pabaTeiBatoT €ro 1 — 2 MuH pactBopoM Jlroross 1o mouep-
HEHUS.

4. CimBarotr pactBop Jlroronsa m Ha 0,5 — 1,0 MUH HaHOCAT Ha
npemnapat cnupt ¢ oaom (2 mu 10%-ro cnupToBOro pacteopa ioaa).

21



OO0paboTka COUPTOM MPOUZBOAUTCS 1O MPEKPAIICHUS OTXOXKICHUS
JUJIOBBIX CTPYEK.

5. BeicTpo mpoMBIBatOT OaKTepHAIbHBIM Mpenapatr Boaou. Bricy-
ITUBAIOT MEXAY MOJIOCKaMU (PUILTPOBAIBHOM OyMaru.

6. lokpammBaroT Ma3ok PyKCMHOM 2 MUH uyepe3 (UIbTPOBab-
HYyI0 Oymary.

7. CmbIBalOT (yKCHUH BOAOW, OakTepHalbHBIM MHpemapar cyuiar
MEXy MOJOCKaMH (PUIBTPOBATHHOW OyMard u M3y4aroT IMOJ] MUKPO-
CKOITOM.

IIpu npasunvrhom okpawueanuu epamnoiodcumenstvle baKkmepuu
umerom cume-QuoIemoswli, cpamompuyamenbhble — p03080-KPACHbLUL
yeem.

IIpumeuanue: guddepeHmanbHplii MeTon oKpacku no ['pamy
JaeT OTYETIMBBIE PE3yJIbTaThl IPU COOMIOCHUN (TIOMUMO YXKE YTO-
MSHYTBIX) PsiJia CYIIECTBEHHBIX YCIOBUM, & UMEHHO:

1) mo I'paMy, pekoMeHyeTCsl OKpaIluBaTh KJIETKH MOJIOJBIX, Ya-
II€ BCETO CYTOYHBIX KYJIBTYp, TaK KaK CIIOCOOHOCTh YAEPKUBATh Kpa-
CUTEJb 3aBUCUT OT (PU3HOJIOTHUECKOTO COCTOSTHUS OaKTepHii;

2) mpernapathl 0aKTepHabHBIX KYJIbTYp CJIEAYEeT TOTOBUTH TOH-
KUMH, 9YTOOBI KJIETKH PAaBHOMEPHO PaCIpECISUINCh M0 MMOBEPXHOCTH
CTEKJIa U HE 00pa30BBIBAIN CKOIJICHU;

3) BBICYIIIMBAaHKE Mpernapara He JOJDKHO MPOBOJMTHCS HaJ Iula-
MEHEM CIHUPTOBKHU;

4) Henb3sl TPaBMUPOBATh OaKTepHAIbHBIE KJIETKH TETIeH Ha
IIPEAMETHOM CTEKJIC B X0JI¢ MPUTOTOBJICHUS TIperapara;

5) ¢ukcamusa mnpenapara JOJKHA OBITH TOJIBKO Haj IUIAMEHEM
CIIUPTOBKH (XMMHYECKHE (DUKCATOPHI HCKJIIOYAOTCS); IOABEpraTh
nmpenapar neperpeBy mpoTHBOIIOKA3aHO;

6) OKpaIImBaTh MOKHO JIUIIIh TTOJJTHOCTbIO OCTBIBIIIMI Ma30K.

1.3.2. Oxpacka 3Ha0CTIOP U HMTOIIA3MbI 10 MeToay IlemkoBa
Cropsl B KJIeTKax OakTepuil MOKHO OOHAPY>XUTh Pa3IMYHBIMU
crocobamMu, B TOM 4uciie myTeM IudgdepeHIMaaIbHOr0 OKpaliuBaHusl.
B ciydae BBISBICHUS Y MUKPOOPraHu3Ma CIIOCOOHOCTH K 00Opa3oBa-
HUIO CTIIOp HEOOXOIUMO OOpaTUTh BHUMAHHE Ha THI CIIOPOOOpa3oBa-
HUs (OAIUIIISIPHBIN, KIOCTPUAUATBHBIN, TICKTPUANATLHBIN; puC. 12),
pacmoioKeHHE CTIOPhI B KIIETKE (LIEHTPAIbHOE, SKCIICHTPATBLHOE WIH
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nosisipHoe), (popMy CBOOOAHBIX CIOp (Kpyrjas, oBajbHAas WIH IPO-
J0JITOBATast) U ONpPeNesnTh UX pazMepbl. C 3TON 1ENbI0 NPOCMATPHU-
BaIOT KJIETKHU 2 — 3-CYTOYHOU KyJIbTYpbl, TaK KaK OOJBITUHCTBO CIIO-
pooOpa3yomux OakTepuil MPOXOJAT 3a 3TOT NEPUOJ BPEMEHHU BCE
CTaJIMU Pa3BUTHS — OT BET€TATUBHOMN KJIETKU JI0 CBOOOIHOM CIIOPHI.

N j. v"// ?..9

Puc. 12. Tunw cnopoo6pa306aﬁuﬂ y 6a1<mepuu (Hempycos, Komosa, 2006):
1 — bayunnapuwlil; 2 — K1I0CMpUOUaIbHolll, 3 — NIeKmMpUOUdibHbli

TexHuka OKpalmuBaHUS

1. l'otoBaT OakTEepHaNBbHBIN MpenapaT, BRICYIIMBAIOT HA BO3IyXE,
(UKCUPYIOT B TIJIAMEHU CITUPTOBKHU.

2. OUKCUPOBAHHBIN NPENAPAT 3AIUBAOT PACTBOPOM METHIICHO-
Boro cusero 1o Jlehduaepy. Kpacutens 10BOAST 10 KUIEHUS, JepKa
MPEIMETHOE CTEKJIO MUHIIETOM Haj IlaMeHeM crnupToBku. [lo Mepe
UCIIApEHUsT KpacuTensi J00aBJsIOT HOBble mopiuu. [Ipomomxkurenb-
HOCTb OKPAaCKH, CUATAsi C MOMEHTA 3aKUIaHUsI KPACUTENS, COCTABIISET
npuoimsutensao 10 — 20 c.

3. IlpeameTHOE CTEKNIO OXNAXIAKOT HA BO3JyXe, Ipenapar Tia-
TEJIbHO ITPOMBIBAOT BOJIOU.

4. Ilpenapar pokpammator B TeueHue 30 ¢ 0,5%-HbpIM BOAHBIM
pPacTBOPOM HENTPAIBHOTO KPACHOTO WU cappaHHHA.

5. Kpacurenp cnmBaroT, mpenapar IMpPOMBIBAIOT BOJOW M IPO-
CMaTpPUBAIOT MO MUKPOCKOIOM C UIMMEPCHOHHON CUCTEMOM.

IIpu npasunvHom OKpawlusaHuu yumoniama Kiemox Oaxkmeputi
OKpawueaemcs 8 KpAcHulll ygem, a IHOOCNOpPbl — 8 CUHUI.

1.3.3. BoisiBieHue kamncyJ no meroay I'muca

KiieTkrn MHOTUX MUKPOOPTaHU3MOB, OCOOEHHO IIPU POCTE Ha Cpe-
nax, OoraThlX YIJI€BOJaMH, MOTYT OBITh OKPY>KE€HBI PBHIXJIBIM BHEIII-
HUM CJIOEM — KarcyJaol uin ciu3bio (puc. 13). OTH CTPYyKTYphI 4acTo
UMEIOT KOHCUCTEHIIUIO Telil U TUIOXO BUJIHBI O] MUKPOCKOIIOM. XH-
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MHUYECKUM COCTaB KamcCyd y Pa3HbIX BHUJOB OaKTEepUi HEOJIMHAKOB,
MOATOMY WX HEJIb3s BBISIBUTH KaKUM-JTUOO OJHUM METOJIOM OKPAaCKH.
Kpome TOro, Kamcysbl Mpy OKpallMBaHUU JIETKO JAehOpPMUPYIOTCA, a
BEILECTBO KaICyJbl C1a00 CBS3BIBAET KPACUTEIb, KOTOPBIM JIETKO OT-
MBIBa€TCs B Ipoliecce 00padoTKu npenapara. Yaie Bcero s BbISB-
JICHUS KarcCyJ MPUMEHSIOT CIOCO0 «HETaTUBHOI» OKpacKu (HEraTHB-
HOTO KOHTPACTUPOBAHUSI) C TIOMOIIBIO JKUJIKOW TYIIH.

Puc. 13. Azotobacter chroococcum
(Tennep u op., 2004): a) na 2eneswvix
niacmuHax (cpeoa, cooepaircanyast
MA0 OP2AHUYECKO20 BeUeCmBa);
0) Ha cpede Juibu (cpeoa, bocamas
yeneso0amu),; Kyiomypa oKpauleHa
no memoody l'unca; 8uonwvl Kancy.vl

TexHuka okpamiuBaHus

Ha kpait mpeaMeTHOro crekia MUKPOOHOJIOrHYeCKOM MeTiael Ha-
HOCAT KaIUIK0 YEPHOU TYILIH, BHOCAT B HEE KIIETKH, XOPOLIO IEepeMe-
MIMBAIOT U peOpOM IMOKPOBHOTO CTEKJIA JIEJIal0T Ma30OK IO BCEH IO-
BEPXHOCTH MPEIMETHOIO CTEKJIA.

Ma3zok BBICYIIMBAIOT Ha BO3Ayxe U (GUKCUPYIOT 5 — 10 MUH cMme-
ceto Hukudoposa (3THIIOBBIN CIUPT U CEPHBIN 3PUpP B paBHBIX 00Be-
Max).

[Ipenapar okpamuBatot 2 — 3 MUH Kap00JIOBbIM (hykcuHOM [lus,
pa30aBICHHBIM BOJIOW B COOTHOIICHUU 1:3.

[Ipenapatr npOMBIBarOT BOAOM, BBICYIIMBAIOT HA BO3JYyX€ U IIPO-
CMAaTpPUBAIOT MOJI MUKPOCKOIIOM C UIMMEPCUOHHONU CUCTEMOM.

[Ipu npaBWJIBHOM OKpaIIMBaHUKM HAa TEMHO-cepoM (poHe mpemnapa-
Ta KOHTPACTHO BBIACISIIOTCS PO30BO-MAaJMHOBBIE KIJIETKH OaKTEpui,
OKpPY’KEHHbIE OE€CLIBETHBIMU KaICYJIAMHU.

2. IlpakTyeckasi 4acTh

3ananue 2.1. M3yuenue Mop¢osOruM YUCTOM KyJbTYphl OakTe-
pU U3 KOJUIEKIIMM MUKPOOPTaHU3MOB Kadeapbl OOTaHUKU U MHUKPO-
ouonoruu SApl'Y.

Marepuansl 1 00OpYyJIOBaHME: YWCTasl KyJbTypa OakTepuil Ha
MITA B yamike Iletpu (uu B mpodupke Ha ckomieHHoM MIITA), Boaa,
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OaKTEepUOJIOTUYECKAs METJISI, CIUPTOBKA, CIUYKH, KIOBETa C PEUKO,
peMETHBIC CTEKIIA, PUIbTpOBalibHAsl Oymara, (PyKCUH, MUKPOCKOII.

Xon paboThI:

1. [IpurotoBiieHre OAKTEPUATHLHOTO MIpenapara.

2. OkpamvBanre (PUKCUPOBAHHOTO OaKTEpUAIBHOTO Mpemnapara
dbykcurom (1. 1.2).

3. M3yueHune mpenapara moj MUKPOCKOIIOM C IMOMOIIBKO UMMEp-
cHOHHOM cucteMsbl (X100).

4. 3apucoBKa TOJIsI 3peHHS O] MUKPOCKOTIOM, OTpaxkast Mopdo-
JIOTHIO UCCIIENYEMOU KYJIbTYPHI.

3amanme 2.2. OkpammBanue 1o Metoay I'paMa 4ucToil KyJbTyphl
OakTepuil M3 KOJJIEKIIMA MHUKPOOPraHW3MOB Kadeapbl OOTaHUKU U
Mukpoouosioruu Apl'Y.

Marepuansl 1 00OpyJOBaHME: YMCTasl KyJbTypa OakTepuil Ha
MITA B uvamke Iletpu (wnu B mpoOupke Ha ckomeHHOM MIIA), Bona,
OaKkTepHoJOruyYecKasl MeTis, CIMPTOBKA, CIIMYKH, KIOBETa C PEUKOMH,
peAMETHBIE CTeKJIa, (PrIbTpOoBalibHAs Oymara, KapOOJOBBIM TeHIHA-
HOBBIN WM KpUCTaNIMUeCcKui guoisietoBbiid, pactBop Jlroromns, 10%-
HBIN CIUPTOBOM pacTBOp Hoaa, PyKCUH, MUKPOCKOTIL.

Xon paboThI:

1. [IpuroroBienre OAKTEpUATBLHOTO MIpenapara.

2. OkpamvBanre (PUKCUPOBAHHOTO OAKTEPUATIBLHOIO METOJ0M
I'pama (1. 1.3.1).

3. 3ydenue npenapara Mnoj MUKPOCKOIIOM C MOMOIIBIO UMMEp-
cHOHHOM cucteMsbl (X100).

4. 3apucoBka MOJIsI 3pEHUS] NOJ MHUKPOCKOIIOM, OTpa)kas rpaM-
MPUHAJIC)KHOCTh UCCIEAYEMOMN KYJIbTYPHI.

3aganme 2.3. Oxpacka 3HIOCIOP W IUTOIUIA3MbI MO METOIY
[TemkoBa yncTOM KYyJNbTYpbl OakTepuil poaa Bacillus w3 KoJleKIUu
MUKPOOPTraHU3MOB Kadepbl 00TaHUKHU U MUKpoOuosoruu Apl'Y.

Marepuansl 1 000pyJOBaHHME: YHCTas KyJIbTypa OakTepuil Ha
MITA B vamke Iletpu (wnu B mpoOupke Ha ckomeHHOM MIIA), Bona,
OakTeproJOoruyYecKas MeTiis, CIMPTOBKA, CIIMYKH, KIOBETa C PEUKOM,
peAMETHBIE CTEKJIa, (PUIbTpPOBabHAs OyMara, METUJICHOBBIA CHHUI
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no Jledpdnepy; 0,5%-ublli BOAHBIN pacTBOP HEUTPATLHOIO KPACHOTO
uiu capaHrHa, MUKPOCKOII.

Xon paboThI:

1. [IpurotoBiieHre OAKTEPUATBLHOTO MIpenapara.

2. OkpamvBanre (PUKCUPOBAHHOTO OaKTEpUAIBHOTO Mpernapara
o Mmetoay Ilemkosa (m. 1.3.2).

3. 3ydenue mpenapara Mnoj MUKPOCKOIIOM C MOMOIIBIO UMMEp-
cHOHHOM cucteMsbl (X100).

4. 3apucoBKa TOJI 3pEHUs O] MUKPOCKOTIOM, OTpaxasi 0COOCH-
HOCTHU CTIOPOOOPA30BAHUS UCCICAYEMOM KYJIbTYPHI.

3aganue 2.4. BpigBieHMEe Kancyn no Merony [mHca yuctou
KYJBTYpbl OakTepuil poja Azotobacter U3 KOJIEKIUN MUKPOOPTraHU3-
MOB Kadeapsl 00TaHUKU U MUKpoOuoioruu Apl'Y.

Marepuansl 1 00OpyJIOBaHME: YWCTasl KyJbTypa OakTepuil Ha
MITA B vamke Iletpu (mnu B mpoOupke Ha ckomeHHoM MIIA), Bona,
OaKkTepHoJOruyYecKasl MeTis, CIMPTOBKA, CIIMYKH, KIOBETa C PEUKOMH,
peAMETHBIE U TIOKPOBHBIE CTEKJIA, (DUIBTpOBalibHAsI OymMara, 4yepHas
Ty1b, cMech Hukudopona, kap6osioBbiii pykcun Lums, MUKpOCKoOT.

XoJ1 pabOThI:

1. [IpurotoByieHre GaKTEpUATLHOTO MIpenapara.

2. OxpammBanue (UKCUPOBAHHOIO OAKTEPUATIBLHOTO Mpenapara
o Mmetoay I'muca (1. 1.3.3).

3. M3yuyeHune mpemnapara moj MUKPOCKOIIOM C IMOMOIIBIO UMMEp-
CHOHHOM cucteMsbl (X100).

4. 3apucoBKa TOJIsI 3p€HUS MOJI MUKPOCKOIIOM, OTpaXkasi 0COOEH-
HOCTH MOP(OJIOTHH UCCIIEAYEMON KYJIbTYPHI.

JlabopaTopHas paboTta 2. BbigpeneHune
CBOOOAHOXUBYLLMNX a30T(PMKCUPYIOLLNX
GakTepun N3 NOYBLI

Hcnonb3oBath 3amachkl MoJieKyssipHoro azora (N2), coaeprxa-
nmecss B OonbiioM konumyectBe B atMocdepe (78,1% mo odobemy),
CHIOCOOHBI TOJILKO MPOKAPHUOTHI B TMPOILIECCE OCYIIECTBICHUS d30M-
@uxcayuu, KOTOPHIM 3aKII0YAETCS B CBS3BIBAHUM M BOCCTAHOBJIICHUH
N, 1o ammuaka (NHjs):

N,+6&+6H + AT® — 2 NH; + AI® + ®
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CnocoOHOCTh MPOKAPUOT K aCCUMUJIIALIMM MOJIEKYJISIPHOTO a30Ta
oOycIIOBJIeHa JIeicTBUEM (DEPMEHTHOTO KOMILIEKCA (Humpozenasvl) v
IIPOUCXOUT C 3aTpatoit sHeprun B hopme ATO.

A30THUKCUPYIOMIMX MPOKAPUOT ACIST Ha CIICYIONIUE TPYIIIbL:

1. )KuByniue B cuUMOMO3€ C pPACTEHUEM — cCuUMOUOmMuUYyecKue
asomghuxcamopwi. bakrepun BHEAPSIIOTCS B TKAaHU KOPHS PacTCHUS,
BBI3BbIBass 00pa3oBaHuE B3AYTHI — KIyOeHbKOB. bosiee yem 1300 Bu-
0B 0000BBIX pacTteHuit U Oosnee 200 BUIOB HEOOOOBBIX pPACTECHHIA
UMEIOT KIyOeHbkHM Ha KOpHsAX. KiyOeHbKOBbIE a30T(HUKCUPYIOIIUE
OaKTepuu OTHOCATCA K poaam Rhizobium, Bradyrhizobium, Azorhizo-
bium u np.

2. Puzocdepnrpie (oOuTarommue B MPUKOPHEBOW 30HE) W (PUILIO-
chepHbie (oOUTAIONIME HAa MOBEPXHOCTH HA3EMHBIX OpPraHOB pacTe-
HUi) OakTepuu, (OPMUPYIONIUE ACCOLMAIIUK C PA3IUYHBIMU BUIAMHU
HEe000OBBIX pacTeHUM, — accoyuamusHvle azomurxcamopsi. K Ha-
CTOSIIIIEMY BpeMeHU u3BecTHO Oosiee 200 BHUIOB acCOLMATUBHBIX
azotdukcatopoB: Azospirillum, Achromobacter, Arthrobacter, Beije-
rinckia, Enterobacter, Klebsiella, Xanthobacter n np. JIna HuxX xapak-
TepHa KOJIOHM3AIMs MOBEPXHOCTH pacTeHUi Oe3 oOpa3oBaHUs BBIpa-
KEHHBIX MOP(OJIOTUUECKUX CTPYKTYP, HO C MOJOXKUTEIbHBIM 3(Pdhek-
TOM Ha IMPOIYKTUBHOCThH PACTEHUSL.

3. Ce0600H0MCUBYUWUE NOUBeHHbIe azomgurkcamopbl. JKUBYT He-
3aBUCUMO OT TIPUCYTCTBUS pacTeHus. Haunbosee w3BeCTHBI MpejcTa-
BUTENH poJioB Azotobacter u Clostridium.

Bce azordukcupyrome OakTepuu ABISIOTCS Ouazompoghamu,
T.€. MOTYT HWCIIOJb30BaTh JJIi MUTAHUS U MOJEKYJSPHBINA, U MUHE-
PAIBHBIN a30T.

A3zoTduKkcalus — 3T0 OAWH W3 BOKHEHUIINX MPUPOJHBIX MPOIIEC-
COB, B pe3yJibTaTe KOTOPOTO OTPOMHBIC BO3IYIIHBIC 3aIachl ra3000-
Pa3HOr0 HEOPraHUYECKOTr0 a30Ta MPEBPAIAIOTCS OMOJIOTUYECKUM ITy-
TEM B CBs3aHHYIO (opmy. Jlanee CBA3aHHBIA a30T NEpeAaeTcs IO
TPOPUYECKHUM IIETISIM B IKOCUCTEME — OT MPOKAPHUOT K dyKaproTam (0T
OaKkTepuil K paCTEHUSAM, OT PACTECHUN K )KUBOTHBIM U T.I1.). [TockoNbKY
3amackl MOJIEKYJISIPHOTO a30Ta aTMOc(epbl MOTYT HCIOJIH30BaThCS
TOJIbKO MPOKAPUOTaMHU, U TOJBKO OHHU JENaloT €ro JOCTYIHBIM JIJIs
YKapUOT, MOKHO TOBOPUTH O BA)XHOM D3KOJIOTHYECKOM 3HAYCHUU
TOTO MUKPOOHOTr0 (PU3MOJIOTHYECKOTO Mpoliecca B MPUPOJIE — CHAO-

27



KeHHH Orocdepsl OJHUM U3 BOXKHEHIITNX OMOTEHHBIX 3JIEMEHTOB. W3-
BECTHO, YTO €KETOJIHO TOJBKO HA MOBEPXHOCTH CyIIU OaKTepuu Puk-
cupyrot 10 200 muH T azora u ot 30 10 190 MIH T — B BOJHBIX 3KOCH-
cTEeMax.

1. Meroguueckue yKazaHus
1.1. MeToa HAKONUTEJILHOMN KYJbTYPbI

Meroa HaKONMUTENbHON KYJIbTYpPhl ObLI BBEJEH B MPAKTUKY MHUK-
POOMOJIOTUYECKUX VICCJIEIOBAHUM C.H. Bunorpaackum 151
M. beiiepunkoM. CylIHOCTh €ro 3aKJHOYaeTCs B CO3JaHUM DJICKTUB-
HBIX, T.€. WU30UpaTEIbHBIX YCIOBHM, KOTOpbIE OOECIEUMBAIOT Mpe-
UMYILECTBEHHOE Pa3BUTUE KETAEMbIX (HEOOXOJIUMBIX HCCIEI0BATE-
J10) MUKPOOPTaHU3MOB WIIM TPYNIbl MUKPOOPTaHU3MOB M3 CMEIIaH-
HOU NPUPOJIHOM IOIYJIALUY.

[Ipu co3gaHuu 3JIEKTUBHBIX YCIOBUI HEOOXOAMMO 3HATH (PU3HO-
JIOTUIO WM OTYETIMBO MPEJCTaBIATh T€ OCOOCHHOCTH, KOTOPHIMHU
JOJDKHBI 00J1a1aTh BBIACISIEMbIE MUKPOOPTraHU3Mbl. DJIEKTUBHBIEC YyC-
JIOBUSI CO3/IAI0OT Yallle BCEro moja0O0OpOM COOTBETCTBYIOLIUX CpEl, MO-
CKOJIBKY Pa3JIMYHblE MUKPOOPTAaHU3MBI JIJIi CBOETO Pa3BUTHUSI MPEIb-
SBJISIIOT HEOJMHAKOBBIC TPEOOBaHUSI K UCTOYHUKAM nutaHusd. Hampu-
Mep, a30TPUKCUPYIOIINE OAKTEpUN MOTYT PacTH B Cpeje, U3 COCTaBa
KOTOPOW HCKIIIOYEHBI CBsI3aHHbIe (OpPMBI a30Ta (Hampumep, cpeaa
Oumiou). Ecniu BHECTH B Takylo cpey oOpasel] MOYBbI, TO U3 OOJIBIIOTO
pa3zHoO0pa3us UMEIOIIUXCA B HEM MUKPOOPraHM3MOB B IMEPBYIO OYe-
penb OyayT pa3BUBATHCS a30T(HUKCATOPHI.

1.2. IlosnyyeHHe HAKONMMTEJbHOM KYJIbTYPHI
azorpuxkcupyromux 6akrepuii poaa Azotobacter

B crepunbhyro vamky Iletpu 3amMBarOT pacruiaBJIE€HHYIO U OX-
naxaennyro 10 50°C cpeny DmoH it a30TPUKCUPYIOMINX OaKTEpUii.
[Tocne Toro kak cpena 3acTbIHET, IPOU3BOIST MOCEB MTOYBKI HA €€ MO-
BEPXHOCTb. [ 3TOro MOKHO MCIOJIb30BaTh CTEPUIM30BAHHBIA B
IJIaMeHu cnupToBKM nuHIET. Yamku [letpu ¢ moceBamMu MHKYyOUpY-
10T B TepMmocTare npu temmeparype 28°C. PekoMenayemoe BpeMs
KYJIbTUBUPOBAHUA — 5 — 6 CyT.

[To okOHYaHUM BpEMEHU MHKYOaIlMid KOMOUYKH MOYBBI 00pacTaroT
KoJIOHUsSIMU. CIU3KUCTBhIE KOJMOHUU Azotobacter chroococcum OOBIYHO
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puoOpeTaroT Oypyro OKpacKy; e€clii OakTepuu 0O0pa3yroT 3eJICHBIM
bayopecuupyomui MUTMEHT, TO B 3aBUCUMOCTH OT MOP(OJIOTHU UX
MPEAOI0KUTEILHO OTHOCAT 00 K A. agile, mnbo k A. vinelandii (A.
agile, KaKk MpaBuiI0, OOUTAET B BOJIE).

2. IIpakTHyeckasi 4acTh

3ananue 2.1. [lonmyyeHue HaKOMUTEIBLHON KYJBTYpPhI CBOOOHO-
YKUBYIIHMX a30T(OUKCUPYIONTUX OaKTEPHil.

Marepuansl 1 00OpyAOBaHHE: 00pa3ibl MOYBBI, CTEPUILHBIE
yamku [letpu, cpenga b, NUHIET, CIUPTOBKA, TEPMOCTAT.

Xon paboThI:

1. B crepmibnyro yamky [leTpu 3amBarOT pacIuiaBICHHYIO U OX-
naxaennyro 10 50°C cpeny Dmou 1is a30THUKCHPYIOIUX OaKTEPUii;
POIEYPY MPOBOJAT C COOIOJACHUEM CTEPWIHLHOCTH (ITPU BKIIOUECH-
HOM CIIUPTOBKE, B HEMOCPEJCTBEHHOW OJIM30CTH OT IJIAMEHH).

2. Ilocme Toro Kak cpena 3aCThIHET, IPOU3BOIAT IMOCEB MTOYBBI HA
€€ MOBEPXHOCTh MPU MOMOIIU CTEPUIM30BAHHOTO B IJIAMEHU CIIUP-
TOBKM THMHIIETA; NPOILEAYPY MPOBOMST C COOJIIOJICHHUEM CTEPUIBHO-
CTH.

Yamku Iletpu ¢ moceBamMu CTaBSAT B TEPMOCTAT, BhIpAI[UBAHUE
npou3BoIAT mpH Temueparype 28°C.

Yyer pe3yJbTaTOB MPOU3BOAAT Ha CIEIYIOIIEM 3aHSATHH.

3amanme 2.2. V3yyeHue HAKOMUTEIBHOM KYJBTYpPbl a30T(HUKCHU-
pPYIOIMKX OaKTEepHH.

Matepuansl u obopynoBanue: yamku [letpu ¢ moceBaMu MoYBHI,
BO/a, OakTepuoJIOTMYecKasl MEeTJis, CIUPTOBKA, CIHMYKH, KIOBETa C
pEerKoi, mMpeIMETHBIE U MTOKPOBHBIE CTEKIa, (PUIbTPOBabHASI Oymara,
yepHas Tyib, cMecb Hukudoposa; kapOoiaoBeiii pykcun Luisg, Muk-
POCKOIL.

XoJ1 pabOThI:

1. Hocrarot u3 Tepmoctata yaiku [letpu ¢ moceBamu.

2. Nzyuarot BbIpOCHINE HA Cpe/ie BOKPYT KOMOYKOB IMOYBBI KOJIO-
HUM OaKTepHil; ONMUCHIBAIOT KOJoHUHU (popma, pazMmep, TOBEPXHOCTb,
npoduiab, OJECK M MPO3PavyHOCTh, IBET, XapakTep Kpas, NpoQuib,
CTPYKTYpa, KOHCUCTEHIIUS); IEIAT KOJOHUU MO KYJIbTYpPaJIbHBIM MpPHU-
3HaKaM Ha MOP(OTHIIBI.
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3. BeiOuparoT CIu3UCTyIO0 KOJOHHUIO (M3BECTHO, YTO a30TOOAKTEP
oOpasyeT KarcyJibl Ha TTOBEPXHOCTH KJIETKH) U JENar0T OakTepuab-
HBIW Ipenapar.

4. OxpamuBanue (UKCUPOBAHHOIO OAKTEPUATIBLHOTO Mpenapara
o Mmetoay I'muca (1. 1.3.3).

5. M3ydenue mpenapara noj MUKPOCKOIIOM C ITOMOIIBIO UMMEp-
CHOHHOM cucteMsbl (X100).

6. 3apucoBKa MoJig 3pEHUs MO MUKPOCKOIIOM, OTpa)kasi 0COOEH-
HOCTH MOP(OJIOTUH BBICIICHHOU KYJIbTYPHI.

JlabopaTtopHas paboTta 3. MukpobuoTta nonocTtu pra
yesrioBeka

[TomocTe pTa SBISETCS MCKIIOYMTEIBHO OJArompHSATHOU Cpeoi
JUTSL CYIIECTBOBAHUSI M PA3MHOKEHUSI CaMbIX Pa3IMYHBIX BHUJIOB MHK-
POOPraHU3MOB. ITO OOYCJIOBJICHO MOCTOSHHBIM HaJUYUEM MUTATEIb-
HBIX BEIIECTB, ONTUMAIBHOW JJII Pa3MHOXEHHUS MHOTHX MHKpPOOpra-
HHM3MOB Temrepatypoii (okoso 37°C), Bnaxuoctsio 1 pH (okoi0 6,9 —
7,0). MukpoO1oTa moja0CcTy pTa NoApa3IessIeTCsl Ha MMOCTOSHHYIO (aB-
TOXTOHHYI0) U CIIy4aiHyI0 (aUI0XTOHHYI0). OOBIYHBIMU TIPEACTaBHU-
TEIIMH HOPMAJIbHOM MHUKPOOMOTHI POTOBOM TIOJIOCTH  SIBJISIOTCS
CTPENTOKOKKH: (haKyJIbTaTUBHO aHA’pOOHbIC (B TOM uucie Strepto-
coccus salivarius, S. mitis, KapuecoreHHsle — S. mutans v Jip.) U 00JIu-
raTHO aHa’poOHbIe (p. Peptostreptococcus), a TaKke TPaMIIOIOXKU-
TeJIbHbIE HUTEBUJIHBIE MUKPOOPTaHU3MBbI (Actinomyces viscosus). B
COCTaBE€ MHUKPOOMOTHI MOJIOCTU PTa MOXKHO OOHAPYXUTh TAKkKE JIaK-
TOOAITMIIT, TPAMOTPHUIIATEILHBIX KOKKOB, OTHOCSIINUXCS K poaam Neis-
seria n Velionella, a Taxxe rpaMOTpUIIATEIIbHBIX CTPOTUX aHA’pOOOB
ponoB Bacteroides, Fusobacterium, Leptotrichia. B coctaB mocTosiH-
HOM MHKPOOHOTHI TOJIOCTH PTa BXOJIAT Pa3IUYHBIE BHJBI CITHPOXET
(Treponema denticola, T. orale, T. macrodenticum, Borrelia
buccalis), Mmuxomiaa3mMel, HoKapauu u Jp. K ciaydaitHoit MUKpoOHUOTE
MIOJIOCTH PTa OTHOCSTCS KOMMEHCaJIbI, OOUTAIOIIUE HAa JPYTUX CIIU3H-
CTBIX 000JIOUKAaX M KOXE; CanpoTpo(dbl BHEITHEH CPEIbl U Pa3IuYHbIC
NaTOT€HHbIE MUKPOOPTaHU3MBbI, KOTOPbIE MOMAJal0T B MOJIOCTh PTa B
pe3yibTaTe adpOreHHOr0 WIIM aITMMEHTAPHOTO 3apaKE€HUS OT OOJIbHBIX
i O6akteproHocutesneil. O4eHb BHICOKOW CIIOCOOHOCTBIO aIalTHPO-
BaThCs K CYIIECTBOBAHHUIO B POTOBOM IMOJOCTH 00JamaroT craduio-
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KOKKH, CTPENTOKOKKH, KOpuHeOakTepuu, rpuodsl poaa Candida, Bupy-
CBI repreca, AMUAEMUYECKOT0 TapOTUTa U JIp.

IIpakTHyeckas 4yacTb

3ananume 1. MHKPOCKONUYECKOE MCCIEIOBAHUE MHUKPOOUOTHI
3yOHOTO HaJjeTa.

OcHOBHas Macca MUKPOOPTAHU3MOB B POTOBOM MOJIOCTH JIOKAJIH-
3yercsi B 3yOHOM Hajere (3yOHas Ossimika). bakTepuu cocTaBisiioT
okojio 70% 3yOHOro Hajera, B 1 Mr cyxoil Macchl KOTOPOTO COJIep-
xuTcs 250 MITH MUKPOOHBIX KJIIETOK.

Marepuanbl 1 000py0BaHKE: BOAA, OAKTEPUOIOTHYECKAS METII,
CIIUPTOBKA, CIIMYKH, KIOBETA C PEUKOM, MPEIMETHbBIE CTEKJIA, (UIIbT-
poBajbHasg Oymara, KapOOJOBBIM TEHIMAHOBBIA WM KPHUCTALIMYE-
ckuil (proneroBbii, pactBop Jlroromns, 10%-Hblil ciupTOBOM pacTBOp
rona, GyKCUH, MUKPOCKOIL.

Xon paboThI:

1. [IpuroTtoBienne OaKTEpUAIBHOTO Mpernapara; CTEPUIbHON (Ty-
T€M MPOKAJIMUBAHUSI B IUIAMEHHM CIUPTOBKH) U OXJIAXKJCHHOW OakTe-
PHOJIOTHYECKON TeTJeH COCKabIMBAIOT HEMHOIO0 3yOHOro HajeTa y
JIECEH, ATOT MaTepHuajl BHOCAT B KaIUIIO BOJbI HA MPEAMETHOM CTEKIIE,
JIENal0T CYCIEH3UIO; BRICYIIMBAIOT HA BO3/lyXe, (PUKCUPYIOT B ILIaMe-
HU CIIUPTOBKH.

2. OxpammBanue (UKCUPOBAHHOIO OAKTEPUATIBLHOTO Mpenapara
MetoaoM I'pama (mm. 1.3.1).

3. 3ydenue npenapara Mnoj MUKPOCKOIIOM C MOMOIIBIO UMMEp-
CHOHHOM cucteMsbl (X100).

4. 3apucoBKa I0JIs 3pEHUS I10JI MUKPOCKOIIOM, OTpaxkas Mopdo-
JIOTHIO ¥ TPAMITPUHAITIEAKHOCTh MHUKPOOPTraHU3MOB 3yOHOIO HaJeTa.

3ananue 2. Mzydyenue MUKpoOHOTHI 3€Ba.

Jlist uccnenoBaHusi MUKPOOMOTHI YEJIOBEYECKOr0 3€Ba MPOU3BO-
JISIT TIOCEB CIIM3W ¢ MUHJIaIWH. Ha MuHtanmmaax oOHApyKUBAIOT TJ1aB-
HBIM 00pa30M CTPENTOKOKKH, BKIIFOYAs TEMOJTUTHYCCKUE (pa3pyIlIatoT
reMOIVIOONH), a TakXke CTapUIOKOKKM M KopuHeOakTepuu. MHOTIa
BCTpeyaroTcsi 3HTepoOakTepun poaoB Proteus n Klebsiella, cuner-
HOITHas nanouka (Pseudomonas aeruginosa), a Taxxe (y3udakTepum,
CIUPUIUIBI U BUOPUOHBI.
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Marepuansl U 000OpYyIOBaHME: CTEPUJIbHBIC BAaTHHIC TaMIIOHHBI,
yamku [letpu, cpena KpoBsiHOUM arap, CIIUPTOBKA, TEPMOCTAT.

Xon paboThI:

1. CTepwiibHBIM BaTHBIM TaMIIOHOM TMPOU3BOAST OTOOp CIM3U C
MUHIQJIVH.

2. B crepunpHyro yvamky Iletpu, comepxkangyro cpeny KpOBSHOU
arap, IpOU3BOIST MOCEB CIHU3U C MUHAAINH, OCTOPOXKHO (YTOOBI HE
MOBPEJIUTH MTOBEPXHOCTh MUTATEILHON CPEJibl) MPUKACASICh TAMIIOHOM
K MMOBEPXHOCTH CPEJIbl B HECKOJIBKUX MECTaX; MPOLEaypy MPOBOJIST C
COOJIFOJIEHUEM CTEPWIBHOCTH (IIPU BKJIFOYEHHOM CIUPTOBKE, B HETO-
CPEACTBEHHOU OJIM30CTH OT IJIAMEHHU ).

3. YHamku IleTpu ¢ moceBamu CTABAT B TEPMOCTAT, BHIPAILIUBAHUE
Ipou3BoOAAT mpH Temmeparype 37°C.

4. Y4eT pe3yiabTaToB NPOU3BOIST Ha CIEAYIOIIEM 3aHSITHUU.

[To ncTeyeHun cpoka KyJIbTUBUPOBAHUS (HA CIEAYIOIIEM 3aHs-
THUH):

1. OTMEUalOT KOJOHUHU, BOKPYT KOTOPHIX €CTh 30HBI MPOCBETIIE-
HUS cpebl (30HBI TEMOJIN3A); B 3aBUCUMOCTH OT I[BETA 30HBI Pa3JiH-
qyafoT -remonu3 (30Ha OCCIBETHAs), O-reMoiu3 (30Ha OKpalllcHa B
3€JICHBIN 1[BET), Y-T€MOJIU3 (LIBET CPEJbI HE MEHSIETCH).

2. OnuceIBalOT BBIpOCIIHE Ha cpeae KomoHwu (popma, pasmep,
MOBEPXHOCTh, MPOPUJIIb, OJECK U MPO3PAYHOCTh, LIBET, XapaKTep Kpasl,
npoduiib, CTPYKTypa, KOHCUCTEHIIUS); JACJSIT KOJIOHUM IO KYJIbTY-
pajbHBIM IIPU3HAKAM Ha MOP(OTHUIIHI.

3. JlenaroT OakTepUANIbHBIN MpenapaT U3 JAOMUHUPYIOMHUX IO
YUCJIIEHHOCTH KOJIOHUH.

4. OxpammBalOT (UKCUPOBAHHBIM OakTEepUalIbHBIN Mpenapar
(byKCHHOM.

5. M3y4daroT npenapar 1mnoj MUKPOCKONOM C IMOMOIIbI0O UMMEPCH-
oHHOM cuctemsl (X100).

6. 3apUCOBBIBAIOT TIOJIE 3PEHUS MOJ MHUKPOCKOIIOM, OTpa)as
MOP(}OJIOTHIO UCCAETYEMON KYJIbTYPHI.
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JTabopaTtopHas paboTta 4. OnpeneneHne MUKPOOHOro
Yyucrna npupoaHoOn U BOAONPOBOAHOU BOAbI

Boga npupoHbIX BOJOEMOB COAECPKUT OOJIBIIOE KOTUYECTBO TH-
MAYHO BOJIHBIX MHUKPOOPTaHU3MOB (a8MOXMOHHASL MUKpobuoma), a
TaK)Ke MOMaJA0NINX B HEE C 0CaJKaMHU, CTOYHBIMHU BOJIaMU U JPYTH-
MU 3arps3HEHUSIMU AIIOXMOHHBIX MUKpoopzanuzmos. KomnuectBo u
BUJIOBOM COCTaB MUKpPOOOIIEHO3a BOJbI B 3HAUUTEIILHOW CTENEHU 3a-
BUCAT OT YCJIOBUU Cpelibl (HAIMUMe MUTATEeNIbHBIX BEIIECTB, TEMIepa-
Typa, a’paius, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE yclioBusA, pH u
ap.). OCHOBHBIM ITyTEM MUKPOOHOTO 3arpsi3HEHUS BOJIOEMOB SIBIISIETCS
NOMaJlaHue HEOYHUIICHHBIX OBITOBBIX M MPOMBIIUICHHBIX CTOYHBIX
BOA. MHKpOOOIIEHO3 CTOYHBIX BOJ MOXET COAEp:KaThb oOuTaTesen
KUIIIEYHUKA YeJIOBEKa M YKUBOTHBIX, BKJIIOUAs MPEACTaBUTENICH HOP-
MaJIbHOM M yCJIOBHO-NATOT€HHOW MUKpOOUOTHI. [laTorenHnie Oakrte-
pun ci1abo MPHUCTIOCOOJICHBI K CYIIECTBOBAHUIO B BOJIC, TJIe¢ HAa HUX
OKa3bIBAIOT HEOJATrOMPHUATHOE BO3JCHCTBUE COJHEYHBIM CBET U Pa3-
JAUYHbIE Apyrue (akTopbl, BKIIOYAs KOHKYPEHTHBIX BOJHBIX aBTO-
XTOHHBIX MUKPOOPTaHU3MOB, TEM HE MEHEE MHOTHE U3 ATOTEHOB MO-
TYT COXPaHATHCA B MPUPOHBIX BOJAX JOCTATOYHO JOJITO.

MukpoOHoI0THYecKre METOJIbI UCCIEAOBAHMS BOABI CBOJSATCS K
ONpEJICTICHNUIO OOIIEro KOJWYECTBA MUKPOOPTaHU3MOB B | MII BOJIBI
(Muxpobnoe uucno) W BBISBICHHIO NMATOT€HHBIX MHKPOOPTaHU3MOB
(canbMOHEI, XOJIEPHBIX BUOPUOHOB, JIENITOCIHP, IIUTEIUT U SHTEPO-
BupycoB). [locnenuuii anaau3 MpoU3BOIUTCS IO SMUAEMUYECKUM I10-
kazaHusiM. KpoMe TOro, mockojabKy MpsSIMOE BBIJEICHHE MAaTOTEHHBIX
OakTepuii U3 BOJIbI TPEOYET CleUaIbHBIX UCCIEI0BAHUM, CYIIECTBY-
10T KOCBEHHBIE METO/IbI, MO3BOJISIIOLIME JAaTh KOJWYECTBEHHYIO OIICH-
Ky cTeneHu (hekaabHOTro 3arpsi3HeHus Bojsl (BeisiBaeHue BI'KIT) — on-
pENENEHUE KOAU-MUmMpa N KOAU-UHOEKCa BOADI.

Konu-tuTp — MUHUMAJIBHOE KOJUYECTBO BOABI (M), B KOTOPOM
ooHapyxuBatotcs BI'KII. Konu-ungexc — konuyectBo BI'KII, conep-
xammxcs B 1 11 ucciemyeMoil BoJbl (10 MEXIYHAPOJHOMY U €BPO-
nelickoMy cranaapty — B 100 mu).

HccnenoBannio MOMJICKUT BOJIa HEHTPAIU30BAaHHOTO BOJOCHAO-
KEHUS, KOJOJUEB, OTKPBITHIX BOJOEMOB, IUIABATENIbHBIX OACCEMHOB,
CTOYHBIX KUIKOCTEM.
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1. MeTtoguueckue yKazaHus
1.1. OT00p Mpod BOAONPOBOHON BOAbI

W3 BOIONPOBOIHBIX KPAaHOB BOJY OTOMpPAIOT CIEAYIOIIMM 00pa-
30M. KpaH mpoTuparoT TaMIOHOM, CMOYEHHBIM B CIUPTE, U OOKUTa-
10T, ociie 3toro 10 — 15 MuH cmyckaroT Boay. 3aTeM OTOMpaloT Mpo-
Oy BOJbI B CTEPWIbHYIO KOJOY, 3aKpPBIBAIOT CTEPUJIbHOW PE3MHOBOM
UM KOPKOBOM MPOOKOM.

baktepuosornyeckoe HCCIEIOBaHUE OTOOPAHHBIX MPOO BOJIBI
TOJDKHO TIPOM3BOJAUTRLCS HE MO37Hee 2 4 ¢ MOMEeHTa oToopa. B ciaydae
HEBO3MO>KHOCTH COOJIIOJICHUS dTUX CPOKOB JIOMYCKAETCsl MPOBEACHUE
aHanu3a BOJbI HE MO3JHEE, YeM yepe3 6 4 Mpu XpaHEHUU MpoObI MpU
temmeparype ot 1 10 6°C.

1.2. PexomeHnayembie 00beMbl BOAI 1JIS1 ONIpeIeIeHUs
MHUKPOOHOI0 YHCJIA

Ne i/t Tun uccnenyemMon BOJbI OO0BeM BOJIBI, MIT
1. BojgonpoBoanas 1,0
[IpupoaHas Boa:
2. Yucmas 1,0mu 0,1
3. 3aepssnennas 0,01 u 0,001
4. CunvHo 3a2ps3HeHHAas 0,0001 u 0,00001

N3 kaxmaoil mpoObl JenaloT MOCEeB HE MEHEee ABYX Pas3InYHBIX
00BbEMOB, OTOOpPAHHBIX C TaKUM PACYeTOM, YTOOBI YHCIIO BBIPOCHINX
Ha yamkax [lerpu kosonui BapsupoBaio ot 30 go 300.

1.3. Hopmatussbl 1j1s nurbeBoii Boabl (I'OCT 2874-82)

Ne n/m [TokazaTenb Hopmarus
1. Yuciio MUKpoOpranu3mMoB B 1 My Bosibl (MukpoOHOe unc- | 100
J10), HE Ooutee
2. Uwucno BI'KII B 1 1 Boaw! (KoJIM-UHJIEKC), HE OoJiee 3

2. IIpakTHyeckasi 4acTh

Martepuansl 1 060pyaoBaHuE: 00pa3ibl BOJBI JJIsl UCCIICIOBAHMUS,
CTEpWIbHBIE TTUMNETKHU, cTepriibHbIe Yamiku [leTpu, cpena PIIA, smek-
TPUYECKAS TUIATKA TSI pa30TPEBAHUS CPEJIbI, CIIUPTOBKA, TEPMOCTAT.
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XoJ1 pabOThI:

1. BogonpoBoaHy1O BOAY 3JIMBAIOT B 00beMe 1 Mil, BOAY OTKpPHI-
ThIX BoJIoeMoB — B o0bemax 1,0; 0,1; 0,01 mur m T.1. (11. 1.2). Bee mpo-
Obl OTOMpPAIOT B IUIAMEHU CIHUPTOBKU CTEPUIIBHBIMHU IHUIETKAMU U
BHOCST B CTepUJIbHBIE Yamiku [leTpu.

2. B vamku Iletpu ¢ mpoGoit Boawl 3anuBaroT 15— 20 M pac-
IUIABJIEHHON U oxjaxaeHHoi 10 45 — 50°C cpenst MITA, KpyroBsiMu
JBH>KEHUSMU THIATEIBHO MEPEMENINBAIOT CPEeIy C MPOOOil BOJBI.

3. IoceBsl UHKYOUPYIOT B TepMocTare pu 37°C 10 clieayromero
3aHSTHUSI.

Ha cnenyromiemM 3aHSTUM MOJICUUTHIBAIOT KOJIMYECTBO BBIPOCIIUX
Ha MOBEPXHOCTHU U B IITyOUHE CPebl KOJIOHUM U BBIYUCIISIOT MUKPOO-
HOE YHUCJIO BOJBI — KOJIMYECTBO MHUKPOOPraHu3MoB B 1 mi. Muxpoo-
HOE YHUCJIO BOJIbI BEIPAXKAIOT B KOJIOHUEOOpa3yrouux eounuyax Ha 1 mn
(KOE/mi), komuuectBo KOE cOOTBETCTBYET UMCIy KOJIOHHM, BBIPOC-
IIAX Ha MUTATEIBbHOMN CpeIE.

JTabopaTopHass pabota 5. OnpepeneHue MUKPOOHOro
yucna Bosgyxa

Bo3ayx siBasieTcsa HEOIaronpusiTHON cpeioil sl pa3BUTHA U pas-
MHOXEHHUS MHUKPOOPTaHW3MOB M3-3a HEJOCTaTKa B HEM MUTATEIbHBIX
BEILIECTB, KaleJIbHO-)KUJIKOW BOJIbI, TyOUTEIIBHOTO JNEUCTBUS YJIbTpa-
(bUONETOBBIX JyUeH, pe3kux KojieOaHui TeMmnepaTypsl U T.I. MUKpo-
omoTa Bo3ayxa (OPMUPYETCS B OCHOBHOM 3a CUET IOYBEHHBIX MHUK-
POOPraHU3MOB, KOTOPbIE BMECTE C MbUIbIO MOJHUMAIOTCS B BO3IYX.
OOBIYHO U3 MPOO BO3AyXa BBIICISAIOT IpeacTaButTenei pona Micro-
coccus, Bacillus subtilis, Bacillus cereus var. mycoides, B. mesenteri-
cus, pa3nudHble BUABI Actinomyces, Penicillium, Aspergillus, Mucor n
np. [lomagaroT MEUKpOOPraHU3MBI B BO3JIYX TaK)Ke C PACTCHUH U K-
BOTHBIX, C aTMOC(EpHBIMH OCaJKaMH, OCOOCHHO C TyMaHOM. YucieH-
HOCTH OaxTepuii B | M’ BO3IyXa MOXET KOIEOATBCS OT HECKOIBKHX
KJIETOK JIO JICCATKOB M J1a)K€ COTEH ThICSY.

Mukpoopranu3Mbl B BO3JIyXE€ PacHpOCTPaHEHBI HEPaBHOMEPHO.
Wx Oosbllie B LIEHTPE KPYIMHBIX TOPOJOB, MEHbIIIE HA OKpaWHax, HaJ
JecaMu, TIOJISMH, 03€paMH, MOPSMH, BBICOKO B Tropax. Kpome Toro,
MUKpOOHOTa BO3JyXa CYIIECTBEHHO MEHSETCS B 3aBHCUMOCTH OT
BPEMEHHM T0J1a, KIIMMATUYECKUX YCIOBUI U MHOTUX JAPYTUX (PaKTOPOB.
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HanmMensbIee KOJTUYECTBO MUKPOOPTAHU3MOB COJIEPAKUTCSA B BO3JIyXE
3UMOM, HauOOJbIIEe — JETOM H3-3a OOJBIIOro KoJudecTBa IbUIH. K
OCOOEHHOCTAM MHUKPOOHOTHI BO3JyXa MOXKHO OTHecTH: 1) Oombloe
KOJIMYECTBO CIOpooOpazyromux GopM; 2) HalIUuUWe MUTMEHTUPOBAH-
HBbIX OakTepuil (IUTMEHTBI KAPOmMuHOUOdbl — 3alUTA OT yiabTpaduoie-
TOBOTO H3JIy4Y€HHUs); 3) MOTYT HaXOAUTHCSA MAaTOTEHHBIE MHUKpPOOpPTra-
HU3MBI (HAmpuUMep, BO30yAUTENN TyOepKyje3a, CHOUPCKOM S3BHI,
CTa(pUIOKOKKH, CTPENTOKOKKH U T.I.); 4) MUKPOOPraHU3MBI, B TOM
YHUCJIe MATOTEHHBIE, MO BO3YXY MOTYT NMEPEHOCUTHCA Ha OOJbIIue
pPacCTOSTHUS.

ATMOc(hepHBIN BO3yX M BO3AYX 3aKPBITHIX MOMEIICHUN 3HAYH-
TEIBHO PA3TMYAIOTCS M0 KOJUYECTBEHHOMY U KaU€CTBEHHOMY COCTaBY
MHUKpOOpraHu3MOB. baktepranbHas 00CEMEHEHHOCTD KUJIBIX ITOMeEIIIe-
HUM BBIIIE IJIOTHOCTH OakTepuil B arMochepHoMm Bozayxe. Kpome To-
ro, B BO3/IyX€ JKUJIbIX MOMEIICHUIN OOJIbIIE U MaTOT€HHBIX BUJIOB, TO-
najaronuX B BO3MYX OT OOJIBHBIX JIFOACH M KUBOTHBIX (KareJIbHBIM
MyTEM B COCTaBE a’p030Jisi, 0Opa3yroOIIerocsi Mpu pa3roBOpe, Karluie,
YUXaHUH, CO CITYIIUBAIOIIMMCS SIUTEIUEM KOKHBIX U IMIEPCTIHBIX TO-
KPOBOB, C MBLILIO 3arPsS3HEHHOrO TOCTEILHOTO Oelbst | 1p.). B o1iu-
YHe OT OTKPBITHIX MECT, BO3JIyX MOMEIICHUI BCET/Ia COJIEPKUT OaKTe-
puit 6ombie 3uMOH, yeM JieToM. OCOOEHHO MHOTO MUKPOOPTIaHU3MOB
B [IOMEIIECHUSX C TJI0XOW BEHTWIIAIMEN U OCBELICHUEM.

[Ipu orieHKE CAaHUTAPHOTO COCTOSIHUSI 3aKPBITHIX MTOMEIICHUH B 3a-
BUCHUMOCTH OT 3a/1ad MCCJICIOBAHUS OMPEACISIOT 00Iee MHUKPOOHOE
YHCII0, HAJIMYHUE CAHUTAPHO-TIOKA3aTeIbHBIX MHKPOOPTaHM3MOB (CTa-
(UITOKOKKOB, TEMOJIMTHYECKUX CTPENTOKOKKOB, SIBJISIOIIMXCS TOKa3a-
TEJISIMU KOHTAMUHAIIMK BO3/TyXa MUKPOOMOTON HOCOTJIOTKH YEJIOBEKA).

JIJis CHIDKEHUsT KoJImdecTBa 00JIe3HETBOPHBIX OAKTEpUid B TIOMeEIIIE-
HUSX HEOOXOAUMO IMPOBOAUTH BIAXKHYH YOOPKY, 00ecriedruBaTh XOpo-
ITYyI0 BEHTWIAIMIO (MpoBeTpuBanue). [ nesuH(peku Bo3ayxa Io-
MEIICHUA MMPUMEHSIOT yIbTPapHOIECTOBBIC JTaAMITbI, PACIIBUICHUE XUMH-
YECKUX BEIIECTB (HAIPUMED, POMMICHIJIMKONIS, TPUITHIICHTITUKOJS).
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1. MeTtoguueckue yKazaHus
1.1. CenuMeHTALIMOHHBIN METO/ OIPeAeTCHUS
MHUKPOOHOT0 YHCJIa BO3XyXa

CenumenTtanmoHHbIl MeTo (MeToa Koxa) ocHOBaH Ha oceaHuu
OakTepHalbHBIX YACTHUI] U Kalelb MO/ ICMCTBUEM CHJIbI TSIKECTH Ha
MMOBEPXHOCTA MUTATENBHOU CpeAbl OTKpbITOM damku llerpu. Ilpm
3TOM MOPOU3BOIAT Iepepacuer Mo OMETIHCKOMY: Ha MOBEPXHOCTH
100 cM IIOTHOM CPeIBl OCENACT 3a 5 MHH TAKOE KOIMYECTBO OAKTE-
puii, KoTopoe conepxkurca B 10 1 Bo3myxa.

1.2. Kputepuu oueHKH MUKPOOHOT0 00CeMeHEeHHsI BO3AyXa

[TpoOsI BO3ayxa Ce3on | MukpobHoe YHuciio reMoIuTHYECKHUX
roja YHUCIIO CTPEIITOKOKKOB B 1 M BO31Iy-
xa
AtMocdepHBIii  BO3- | cpenHe- 10 350 -
JIyX 3€JIEHOU 30HbI TrOJIOBBIE

Kumoe HEBEHTUIIH-
PYCMOC ITIOMCIICHUC

a) YACTBIN Jlero 1o 1500 1o 16
0) 3arpsi3HEHHBIN > 2500 > 36
a) YUCTHIN 3uma 1o 4500 1o 36
0) 3arpsiI3HCHHBIN > 7000 > 124

2. IlpakTyeckasi 4acTh

Marepuansl 1 o0opynoBaHue: crepuibHble yamku [letpu, cre-
punbHas cpena MIIA, snexktpudeckas IIMTKa Il pa3orpeBa Cpelibl,
CIIUPTOBKA, TEPMOCTAT.

Xon paboThI:

1. B crepunbabie varmku Iletpu ¢ coOmrogeHHeM TpaBHII CTe-
PUIBHOCTH (B MJIAMEHHU CIIUPTOBKM) 3aJIMBAIOT PACIUIABICHHYIO U OX-
naxaennyro 10 45 — 50°C cpeny MITA, nepes AaabHERIIEM HCIIOIb-
30BaHUEM Cpe/ia IOJKHA 3aCThITh.

2. Crepunbnbiec yamku [leTpu ¢ muTarenbHOU CPENON OTKPBIBAKOT
B MCCIIEIYEMOM MOMEIICHUHA HAa 5 MUH, 110 UCTEYCHUU BPEMEHU KC-
MO3UIIMH YaIlIKU 3aKPbIBAIOT, 3aBOPAYMBAIOT B OyMary U MapKUpyroT.

3. Yamku Iletpu ¢ moceBamu cTaBaT B TepmoctaTr Ha 28°C U oc-
TaBJISAIOT 10 CIEIYIOUIETO 3aHATHS.
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Ha crenyromem 3aHATHH MOJICUATHIBAIOT KOJIUYECTBO BBIPOCHINX
Ha TOBEPXHOCTU CPEJbl KOJOHUN W BBIYUCISIOT MUKPOOHOE YHCIIO
BO3/yXa — KOJIMYECTBO MUKPOOPTaHM3MOB B 1 M. MUKPOGHOE YHCIIO
BO3JyXa BBIPAKAIOT B KOIOHUCOOpAzylowux eOunuyax Ha 1 M
(KOE/m”), komuuectBo KOE COOTBETCTBYET UMCITy KOJNOHHMI, BBIPOC-
IIAX HAa MUTATEILHOM CpeJIE.

H3BecTtHO, yTOo Ha miomagu B 100 cM® 33 5 MuH ocaxaaeTcs
npumepHo ctoiibko KOE, ckompko mx Haxomutca B 10 1 Bo3myxa
(0,01 »’). 3Has wIoMags YamKy IIeTpH, MOKHO MOACYHTATD KOJIHYC-
crBo KOE B 1 M BO3AyXa. I 3TOro 4ncio KOJIOHWM, BBIPOCIIUX B
yamike [letpu, OTHOCAT K 00IIEH MIIOMIAIA YalllKu, 3aTeM MePECUUTHI-
BAIOT, CKOJIBKO TaKUX KOJIOHUM ITOMEeCTHIOCh ObI Ha 100 oM’ ¥ fasee —
Bl M BO3/IyXa.

Ilpumep pacuema muxpobrozo uucna eozdyxa. B wyamike Iletpu
nrnamerpoMm 10 cm  BBIpOCHO 45 KOJOHHM MHUKPOOPTaHU3MOB
(45 KOE). IInomanae yamku [letpu cocTaBut:

S=m’=3,14x 5 =78,5 cv’.

Jlasiee MOICUUTHIBAIOT YMCIO KONOHMHA Ha 100 cM’ (paBHO3HAU-
He1X 10 1 mm 0,01 M BO3/1yXa):

78,5 cM” Bo3myxa comepxar 45 KOE
100,0 cM® — x
x =(100,0 x 45) : 78,5 =57 KOE.

Takum o6pazom, B 0,01 M Bo3ayxa Haxoautcst 57 KOE, a B 1 M
ux oynet B 100 pa3 6ompmre — 5700 KOE.

[To okOHYaHMU TOJCYETa MUKPOOHOTO YHMCJia BO3JyXa JJIsSl pas-
JUYHBIX MECT 0TOOpa MPOOBI COCTABIIAIOT CBOJHYIO TaOJIHUILY.

Tabnuna
baxkmepuanvnan ob6cemenennocms 6030yxa 6 4 yueonom xopnyce Apl'Y
No i/t O06cneoBaHHOE TTOMEIICHNE Mukpo6roe uncio, KOE/m’

1.

AHaIM3UPYIOT JIaHHBIC CBOJAHOM TAOJIUIIBI U IEJIAIOT 3aKIIOUCHUE
O CaHUTAPHO-OAKTEPUOJOTMYECKOM COCTOSIHUM BO3JyXa B 00CJEI0-
BaHHOM y4COHOM 3/JaHUH, CPAaBHUBAS MOJYyYCHHBIC BEIMYUHBI C KpH-
TEpUSIMU CAHUTAPHOW OLICHKU BO3/TyXa JJIs KHJIBIX MTOMEIICHUMN.
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JTabopaTopHasi paboTa 6. KonnyecTtBeHHbIN y4yeT
MMUKPOOPraHU3MOB NOYBbI

Cnenuduka MoyBbl Kak Cpebl OOUTAHUSI MUKPOOPTaHU3MOB CO-
CTOHUT B TOM, YTO 3TO Tpex(da3Has cucTemMa ¢ OYeHb Pa3BUTOM TBEPIOH
MOBEPXHOCTHIO, KOTOpasi COCEJCTBYET C YKUJIKOM M ra3zoBoil (hazaMu.
TBepaple yacTUIBI W arperarsl ACHSAT MOYBY HAa MHOTOYMCIICHHBIE
YaCTUYHO WJIA TOJHOCTHIO HM30JMPOBAHHBIE MUKPO30HBI, B KOTOPBIX
CO3MIAI0TCSL PE3KO OTJIMYAIOIIHUECSA, 4 YACTO MPOTUBOMOJIOKHBIE YCIIO-
BUsA. KJIETKM TPOKApPUOT UMEIOT MUKPOCKOIIMYECKUE Pa3MEPBL, U Cpe-
oM WX oOuTaHus sBjIseTcss MUKpocpena. COTHM W THICSYM TaKUX
MHKPOCPEl COCPEIOTOUCHBI B KaXJ0M I'pamMe mouBkl. MTak, nmousa —
ITO KOMNJIEKC OOHOBPEMEHHO CYWECMBYIOWUX, HO COBEPUIEHHO pa3-
JUYHBIX Mukpocpeo. OHU MEHSIOTCS HE TOJBKO B MPOCTPAHCTBE, HO U
BO BPEMEHU. B KaX10i NOYBEHHON MUKPO30HE OKAa3bIBAKOTCS MUKPO-
OpraHM3MBbI, CIIOCOOHBIC HCMOJIB30BAaTh JIFOOOW OpraHWYECKuil CyO-
CTpaT, IPUYEM B PA3JIMYHBIX YCIOBHUSX, KOTOPHIE BO3HUKAIOT B MHUK-
po3one (pH, OoKHCIUTENBHO-BOCCTAHOBUTEIBHBIE YCIIOBUS, TEMIIEpa-
Typa, aKTUBHOCTH BOJBI U TIP.). DTO AOCTUTACTCS OJIaroaapsi HATMIHIO
B MOYBE KOJOCCAILHOIO 3araca pa3Hoo0pa3HbIX MUKPOOPTAHU3MOB —
Mukpobrozeo nyna. [1ouBbl 00J1a1AI0T 1O CPABHEHUIO C JAPYTUMHU MPHU-
POIAHBIMU CpeaMU CaMbIM OOTraThIM MUKPOOHBIM TreHo(doHa0M. B Ka-
Kb MOMEHT BPEMEHU 00bUlds 4achmb MUKPOOP2AHUSMOSE HAXO-
oumcs 8 neakmusHom cocmoanuu. OCHOBHbIMM 30HAMU MUKPOOHOM
AKTUBHOCTH SIBJIIIOTCS PaCTUTEIbHBIEC, )KUBOTHBIE U MHKPOOHBIE OC-
TaTKH, pu3ocdepa U KUIICYHBIN TPaKT MOUYBEHHBIX )KUBOTHBIX.

1. Meroau4yeckne yKazaHusi
1.1. IToacuer KiIeTOK HA PUKCUPOBAHHBIX OKPAIIEHHBIX Ma3KaxX
(meTox Bunorpaackoro — bpuaa)

OTOT METOJ NPUMEHSETCS B PA3IUYHBIX MOAU(DUKAIUIX IS OM-
peleneHus YUCICHHOCTH MUKPOOPTaHU3MOB B Pa3HOOOpPA3HBIX €CTe-
CTBEHHBIX CyOCTpaTax — IMOYBE, 3arpsI3HEHHOM BOJIE, ONTHYECKU He-
IIPO3pPAayHbIX CpeNax, COAEPKAIIMX HEPACTBOPUMBIE B BOJE KOMIIO-
HEHTBI, HAllpUMEpP Kpaxmaj, COeByl0 MyKy u T.A. [IpemmyniectBo
METO/a 3aKJII0YAeTCs TAKKE B TOM, UTO (DMKCUPOBAHHBIE OKpAIIEHHBIE
nmpenapaTrbl MOTYT JIOJTO XPAHUTHCS, MTOATOMY ITOJCYET MOXKHO MPO-
U3BOJIUTH B yI00HOE JJIS UCCIIEIOBATEIIS BPEMSI.
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[Ipurorosnenue npemnapara. Xopoiro 00e3:KUPEHHOE MPEIMETHOE
CTEKJIO TTOMEIIAIT HAa MWUIMMETPOBYIO OyMary, Ha KOTOpOH pa3Me-
YEH NPSIMOYTOJIbHUK ITJIOMAAbk0 4 mim 6 cM°. 3aTeM Ha CTEKIIO HAHO-
CST TOYHO OTMEPEHHBI 00BeM uccieayemoit cycnensuu (10; 20 unu
30 mxi). HaneceHHyI0 CYCIIEH3MI0O PAaBHOMEPHO PACIPEICIISIIOT MeT-
JIe¥ 1o TUTOIIAU, OTMEYEHHOM HAa MUJUTUMETpOoBOM Oymare. [Ipenapar
NOJICYIIMBAIOT HA BO3JyXE, (PUKCUPYIOT M OKpAIIUBAIOT SPUTPO3U-
HOM, METWJICHOBBIM CHHUM, (DYKCMHOM WJIM APYTUM Kpacurteyiem. 3a-
TEM Ipenapar NPOMBIBAIOT, IMOCIIEIOBATEIBHO MOTPYKasi CTEKIIO B 4 —
5 cocyzioB ¢ BOJI0M (MMPOMBIBaTh B IPOTOUYHOM BOJIE HE CIEAYET) U BbI-
CyIIMBAIOT Ha BO3/lyxe. B TakoM BrjIE mpenaparbl XOPOIO COXPAHSIFOTCSL.

[IpaBuiia moacuera. Ilpemapar MUKPOCKONIUPYIOT C UMMEPCHUOH-
HbIM OOBEKTUBOM. [I0ACUMTHIBAIOT KOJWYECTBO KJIETOK B KBajapaTax
OKYJISIDHOM CETKH, KOTOPYIO MOMEMIAIOT B OKYJISIp MEXIy coOupa-
TEJIbHOM U TJIA3HOM JInH3aMU. [Ipy OTCYTCTBUUM CETKH MOJICUUTHIBAKOT
YUCJI0 KJIETOK B TOJIE 3pEHUS MHKpoOcKoma. UToObl pe3ynabTar Obul
JIOCTOBEPHBIM, KJIIETKA MUKPOOPTaHU3MOB PEKOMEHTYETCS MTOJCUUTHI-
Bath B 50 — 100 momsax 3penus. OOmee KOIUISCTBO MOACUYUTAHHBIX
KJIETOK He JOJKHO ObITh MeHee 600. KonnuecTBo KIeTOK MUKpOOpra-
HU3MOB B | Mi1 uccieyeMoro cyOcTpara BEIYUCISIOT IO (opMyIIe:

M = (aS :sV) xn,
rae M — KOau4yecTBO KJIETOK B 1 MJI MccliemyeMoro cyocrpara; a —
CpeaHEee KOJIMYECTBO KIJIETOK B KBaJlpaTe OKYJSIPHOM CeTKH (T10Jie 3pe-
HST); S — IUIOLIAAb KBAAPATa OKYIAPHON CeTKH (IOt 3peHus), MM~ V
— 00bEM HaHECEHHOU Ha CTEKJIO CYyCHEeH3UHU, MJI; S — IUIOIIalb Ma3Ka,
MM’; 11 — KOO (HUIIEHT pa3BeIeHHs HCCISLYEMOro CybCTpaTa.

[Imomaae KBajgpara CETKH, WM TOJISI 3pEHUS, ONMPENEISAIOT C IO-
MOIIBI0 00BEKT-MUKPOMETPA, KOTOPHII MMOMEIIAIOT Ha CTOJIUK MUKPO-
CKOIlIa BMECTO Ipernapara, U Mpu TOM K€ YBEIUYEHUH, TPU KOTOPOM
MPOBOJWIIN MOJICUET, ONPEACISIOT CTOPOHY KBaJpaTa OKYJISIPHOM CET-
KM WK AuaMeTp moJisg 3peHust. [lnoianb mosist 3peHus BBIYUCISAIOT 110

dbopmyite S = nr’.

1.2. OnpenesieHne KOJIUYECTBA KJIETOK BHICEBOM

Ha IUIOTHBIE MUTaTeIbHbIE cpeabl (MeToa Koxa)
Meton MmWUPOKO NPUMEHSIOT [JI ONPEACICHHUS YHUCICHHOCTH
YKU3HECTIOCOOHBIX KJIETOK B PA3IMYHBIX €CTECTBEHHBIX CyOCTpaTax W
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B J1a00OpaTOpHBIX KyJIbTypax. OmnpeaeneHue ynciia MUKpOOPraHU3MOB
3TUM METOJIOM BKJIIOYA€T TPU ATama: MPUTOTOBICHHE Pa3BEICHMUI,
MIOCEB Ha IUIOTHYIO cpelly B yaliku IleTpu u mojacyer BhIPOCHIMX KO-
JIOHUHU.

[Ipuroronenue paspenenui. 40 — 45 r uccienyemMomn MmoYBbI MO-
MEIAIOT Ha CTEPUJIIbLHOE YacOBOE CTEKJIO, CTEPUIbHBIM MHUHIETOM
yAQISIOT U3 o0paslia KaMHU U pacTUTelnbHble ocTaTku. [locie sToro
B3BemIMBalOT 10 I MOYBBI W MEPEHOCAT B CTEPUIbHYIO (papdopoByro
CTYMNKY, A00aBIAIOT 2 — 3 MJI CTEPWJIHHOW BOJABI U PACTUPAIOT 5 MUH
najblieM B CTEPUJILHOW PE3MHOBOM TepyaTKe ISl TUCTIEPTUPOBAHUS
MOYBEHHBIX arperaToB U JeCOpPOIMU KJIETOK MUKPOOPTaHU3MOB C TO-
BEPXHOCTH MOYBEHHBIX YACTHIl. 3aT€M IOYBY MEPEHOCIT B CTEPHUIIb-
HYIO KOJIOY, MHOTOKPAaTHO CMbIBasi OCTaTKUA MOYBBI CO CTEHOK CTYIIKH.
HeobxommMo ciaeauTth 3a TeM, 4YTOOBI OOIIUNA 00BEM HCIIOIB30BAaHHOM
BOJIbI cocTaBiisin 90 mu (BMecTe ¢ BOJIOM, 100aBICHHON TIPHU pacTupa-
HUW; COOTHOIIIEHWE mouBa: Boga paBHO 10 : 90, 4uro cooTBeTCTBYET
passenenno 107). TIouBeHHYIO B3BECh B KOJIOE B30ANTHIBAIOT B TeUe-
Hue 10 MuH, mocjie 3TOro OTCTauBaroT B TeueHue 30 MUH.

YKUCIEHHOCTh MOMYJISIUM MHKPOOPTAaHU3MOB OOBIYHO BEJIMKA,
MOATOMY ISl TIOJYUYECHHUS W30JIMPOBAHHBIX KOJIOHUM HEO0OXOIUMO
IPUTOTOBUTH PAJI TTOCJIENOBATENbHBIX pa3BeaeHui. s 3Toro roro-
BST PsAJl MPOOUPOK € 9 MIJI CTEpUSIBHOM BOJIONIPOBOJHOM BOJABI MU C
0,85%-1bpiM BoaHBIM pacTBopoM NaCl (dusuonorudeckuili pactpop).
3atem 1 M ucciaemyeMoii cycrensun (passegenue 107) crepuiabHO
MUIIETKON MEPEHOCIT B MPOOUPKY ¢ 9 MIT cTepuiIbHON BoAbI ((pusno-
JIOTHYECKOT0 PacTBOpa) — 3T0 BTopoe passeaerue (1072). ITonyueruHoe
pa3BeicHUE TIIATEIBHO MEPEMEIIMBAIOT HOBOM CTEPUJILHOW MHUIIET-
KOM, HECKOJIBKO Pa3 3allojIHss MUIETKY U BBITYCKasi U3 HEe MOJTYUYeH-
HYIO CYCIICH3UIO. 3aT€M TOH XK€ NMUIETKOW oTOmparoT 1 mi obpa3siia,
IEPEHOCST BO BTOPYIO IPOOHPKY, ONy4ast TpeTbe passeaerue (107).
Takum ke 00pa3oM roToBAT cieayromue pasBeneHus. CTeneHb pas-
BEJICHUSI 3aBUCUT OT IJIOTHOCTU MCCJEAYEMOU MOMYJSIUU MUKPOOP-
raHU3MOB; COOTBETCTBEHHO: OHa TeM OOJbllIe, 4eM OOJIbIle IIOT-
HOCTh nomyJisinuud. CxeMa IPUTOTOBJIEHUS PAa3BEACHUN U IMOCIEIYIO-
HIEro IMOCEBa Ha IUIOTHYIO NUTATENbHYIO CpEAy IMpEICTaBICHA Ha
puc. 14.
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JIJIst IpUTOTOBNIEHUS KaXKJIOTO pa3BEJCHHUS CIEAYyeT 0053aTeIbHO
UCIIOJIb30BaTh HOBYIO NHUIETKY. [IpeHeOpekeHue 3TUM MpaBUIIOM
MPUBOAUT K MOJYYECHUIO OITMOOYHOIO pe3yJibTaTa BCIEACTBUE BBICO-
KOW CIIOCOOHOCTH KJIETOK MHUKPOOPTaHHU3MOB K COpOIMU Ha MOBEpX-
HOCTH CTEKJIA.

1 Mn 1 mMn 1 mn 1 M

Ucxomusiii 1710 1:1000 1:10 000
cybcTpar

0,05 Ma 0,05 mn 0,05 mn

Puc. 14. Cxema npuecomoenenus pazeedenuii u nocesa
CYCHEeH3UU MUKDOOP2AHUSMO8

IToceB. BriceBaTh CyCNEH3UI0O MOYXHO MOBEPXHOCTHBIM WU TJYy-
OuHHBIM crocoOom. Ilepen MOCEBOM MOBEPXHOCTHBIM CIIOCOOOM
(puc. 14) paznuBaloT pacIUIaBJICHHYIO arapyu30BaHHYIO MUTATEIbHYIO
cpeny B psa crepwibHbiX yamek [letpu mo 15— 20 M B xaxayto.
Yamky OCTaBISIIOT HA TOPU30HTAJIBHOM IMOBEPXHOCTH, MOKA OHA HE
3aCThIHET. 3aTeM B yaiiky [leTpu BHOCST TOYHO M3MEPEHHBIH 00BHEeM
(0,05 nmu 0,1 M) COOTBETCTBYIOIIETO Pa3BE/ICHUS U PaCHpPEACISIOT
€ro CTEKJISIHHBIM IIMaTeJIeM IO MOBEPXHOCTU cpeibl. BriceBbl Ha
IJIOTHYIO CpeAy MPOBOJAT, KaK MPaBUIIO, U3 TPEX MOCICIHUX pa3Be-
JICHUM, MPUYEeM U3 KaXKIO0ro AEarT 2 — 4 mapajuieabHBIX BBICEBA.
[ToceBbl MOXHO A€naTh OAHOM MUIIETKOW, HO NPU 3TOM HA4YWHATh
cieAyeT 00si3aTeIbHO ¢ OOJIbIIETO pa3BeacHus. JJisi Kaxaoro pas3Be-
JICHUSI UCTIOIB3YIOT HOBBIM CTEPUIIBHBIN IITATEb.

[Ipu riyOMHHOM TMOCEBE TOYHO M3MEPEHHBIM 00BeM (Kak MpaBH-
70, 0,1; 0,5 wiau 1,0 Mi1) KICXOTHOW CYCHEH3UU WJIM Pa3BEICHUSI BHO-
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CAT CTEPUJIIBHOM MUIETKOW B 2 — 4 MyCThle CTEpPUJIbHBIC Yaliku [let-
puU. 3aTeM 3aIMBarOT B YAk 1o 15 — 20 M1 cpenbl, paciiaBICHHOU U
OXJIKIEHHON 70 45 — 50°C, cMEIUBaOT MUTATENBHYIO CPELY C I10-
CEBHBIM MATEPHUATIOM JIETKHM BPAIIATEIbHBIM JIBMKCHUEM YAIIKU MO
MMOBEPXHOCTH CTOJIA, MOCJE ATOTO YAIIKHA OCTaBJISIOT HA TOPU30HTAIIb-
HOU MOBEPXHOCTH JI0 3acThiBaHUs cpenbl. [locie noceBa wamku ller-
pu rioMeniarT B repMocTat npu 28°C KphIIIKaMH BHH3.

[Toxcuet BeIpocnx KOIOHUM. KOnoHMH MUKpOOPraHU3MOB B 3a-
BUCHUMOCTH OT CKOPOCTH POCTa IOACYUTHIBAOT uepe3 1 — 15 cyTok
uHkyOaruu. Iloacuer, Kak mpaBUiio, MPOBOJSIT, HE OTKpPbIBAasl YallleK
[Terpu. [Tpu GonbIOM KOJIMUECTBE KOJIOHUM THO yamiku [letpu nensr
Ha CEKTOPBHI, NMOJACUYNATHIBAIOT KOJIOHUU B KAXJIOM CEKTOPE U CYMMHU-
PYIOT pE3yJIbTaThI.

JlyumiuMm pa3BeeHUEM CIEAYET CUHATATh TO, U3 KOTOPOTO IMpH
BbIceBE B uamike [letpu Beipactaet ot 30 — 50 mo 100 — 150 konoHuM.
Ecnu yuciio BeIpocinx KOJIOHUM MeHbIIe 10, To 3TH pe3yabTarsl s
pacdeTa KIETOK B MCXOJTHOM MaTepHase HE UCIOJb3YIOT. Pe3yapTars
MapAJUICIIbHBIX BBICEBOB M3 OJHOIO M TOTO K€ Pa3BEICHUS CYMMHUPY-
0T U ONPEIEIISIIOT CPEIHEE YUCIO KOJOHUW, BBIPOCIINX IPU BBICEBE
Y3 Pa3BEACHUS HA OJTHOM YallIKe.

KormdecTBo Ki1eToK B 1 Myl OUBEHHOM CYCTICH3HH BBIUKICIISTIOT TI0 (PopMyie:

M =ax10":V,
rae M — KOJIMY4ECTBO KJIETOK B 1 MJI; @ — CpegHee YMCIIO KOJIOHUM, BbI-
POCIIMX MOCJIE TOCEBA U3 TAHHOTO pa3BeneHus;V — 00beM CYCIeH3UN,
B3ATBIN 1711 ToceBa, MiI; 10" — KodhdHULMEHT pa3BeaeHusl.

2. IIpakTHyeckasi 4acTh

3amanme 2.1. KoinuecTBEHHBIN y4eT MUKPOOPTaHU3MOB MOYBBI
MeToaoM BuHorpajackoro — bpuna.

Marepuansl 1 000pyI0BaHME: OOpa3lbl MOYBBI, BECHI, MHUHIIET,
cTepuiibHbIe PapPopoBbIEC CTYIKH, CTEPUIIbHBIC PE3UHOBBIC NEPUYATKH,
KOJIOBI CO CTEPHJIbHBIM (PHU3UOJIOTUYECKUM PACTBOPOM, MPOOUPKH C
O MJI CTEpUIBHOTO (PU3HOJOTHUECKOTO pacTBOpa Uisl pPa3BEICHMUIA,
peAMETHBIE CTEKJIa, MUJUIMMETpoBasi OyMmara, MUIETKH, CIHPTOBKA,
KpacUTEIIU, OKYJISIpHAs C€TKa, 00BEKT-MUKPOMETD.

Xon paboThI:

1. IlpurotoBieHue pa3BeICHHUIN TIOUYBEHHOM CyCIIeH3MH (CM. T1. 1.2).
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2. IIpuroToneHne npenaparoB ik MUKPOCKOITMPOBAHMS U3 PA3HBIX pa3-
BeneHul (cMm. m. 1.1.).

3. [loacyeT KIeToK OaKTepUid MO MUKPOCKOTIOM.

4. TlomcueT KJIETOK B MOYBEHHOM 00pa3le U MepecdeT MOoJydeH-
HOT'O pe3yibTaTa Ha | T ITOYBHI.

3aganue 2.2. KonnyecTBEHHBIN yYET MUKPOOPIaHU3MOB IOYBBI
MmetoaoM Koxa.

Marepuanbsl 1 000pyAOoBaHKE: OOpa3Iilbl MOYBBI, BECHI, MUHIIET,
cTepuiibHbIE PapPopoBbIEC CTYIKH, CTEPUIIbHBIC PE3UHOBBIC NMEPUYATKH,
KOJIOBI CO CTEPWIbHBIM (DU3UOJIOTUUYECKUM PACTBOPOM, TPOOUPKHU ¢ 9
MJI CTEPWIBHOTO (PU3MOJIOTUUECKOTO pacTBOpa JJIsi pa3BEICHUM, CTe-
punbHble yamku [letpu, crepunbHas cpega MIIA, crepunbHble nu-
METKH, AJIIEKTPUYECKAs TUTUTKA IS pa3orpeBa Cpeibl, CIIMPTOBKA, TEPMOCTAT.

XoJ1 pabOThI:

1. ITpuroToBiieHNE pa3BEICHUI TOUBEHHOM CYCIICH3MU (CM. T1. 1.2.).

2. I'myObunHblii moceB B yaiku [letpu (cm. 1. 1.2).

3. Ha cnepnyroiiieM 3aHSTAUA NPOBOMSIT MOACYET BBIPOCHIUX KOJIO-
HUW ¥ TOABOASAT UTOTH IO KOJIMYECTBEHHOMY YYETYy MUKPOOPTraHU3-
MOB MOYBBIL. Pe3ynrbmam no 4ucieHHoCmu nOY8eHHbIX MUKPOOP2AHU3-
MO8 00axceH bblmb nepecyuman Ha 1 2 nousul.

3amanme 2.3. CpaBHEHHE METOJIOB KOJIMYECTBEHHOIO YUE€Ta MHK-
pPOOPraHU3MOB TOYBHI.

Hcnosnb3ysi MOJIy4YE€HHbIE PE3yIbTaThl MO0 KOJIUYECTBEHHOMY YUe-
Ty MHKPOOPTraHU3MOB IOYBBI JIByMSI METOAAMU — METOAOM BuHo-
rpaackoro — bpuaa u metogom Koxa, — nipemyiaraercsa CpaBHUTH IO-
Jy4eHHbIC JaHHbIC. J[JIs1 ?TOr0 HE0OX0AMMO 3aIIOJIHUTH TAOJIHUITY.

TabOnuiia

Cpaeneuue Memo008 KOJIuueCmeeHH020 yuema
NOYG6ECHHBIX MUKPDOOPZAHU3IMOB

Ne ni/mm PaBBG,Z[CHI/IG YucineHHOCTh MHUKPOOPIraHU3MOB, KJI/T TIOYBBI

Meton Bunorpanckoro — Metoxn Koxa
bpuna

N | —

[Ipyn momydeHUHM HECOOTBETCTBUSI IO Y4YETy YHMCICHHOCTH I10Y-
BEHHBIX MUKPOOPraHU3MOB JIsl KaXJOTO MOYBEHHOr0 00pasiia, 00b-
SICHUTh IPUYUHBI HECOBMAACHUS PE3YIbTATOB.
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13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24.

25.
26.

NMpumepHble TeMbl pedepaToB NO Kypcy
«IKONOrnss MMKPOOpraHM3MoB»

Crpareruu >Ku3HU MUKPOOHBIX MOMYJISIIUN

[TouBa kak cpena oOUTaHUS JI1 MUKPOOPTaHU3MOB
MukpoOOo1IeHO3bI TPECHBIX U MOPCKUX BOJT

Mukpo0o11€HO3bI BO3AyXa

Mukpoopranu3Msl JbJla U CHETa

Omnurotpodubie OaKTEpUU

Binsinue temmneparypsl Ha TPOKapUOTHI

Bnusiaue pH Ha mpokapuoTsl

BiusiHue ruipoCcTaTUUECKOro IaBJICHUS HA TPOKAPUOTHI
Biusinue ynpTpa3Byka Ha MPOKApPUOTHI

Panno- u Y ®-pe3uCcTeHTHOCTh Y MPOKAPUOT

BiusiHue 3J1€KTPOMAarHUTHOTO M3Iy4YEHUS Ha MHUKpPOOpra-
HU3MBI

BinsiHue TsKenbIX METANIOB HA MUKPOOPTaHU3MbI
AHTHOMOTUKOPE3UCTECHTHOCTD Y MTPOKAPHUOT

AHabHo03 y IpOKapuoT

Huddepentmanusa u noxkosmuecs GopMbl y MUKPOOPTaHU3-
MOB

[{nanoOakTepuaabHbIe COOOIECTBA B MPUPOJIC
Mukpoopranu3msl — mapasuThl BOJOPOCIEN U BBICIIMX pac-
TECHUH

MuxkpobuoTa buitocheps

Mukpobuota puzochepsl

bakTepun — CUMOMOHTBI MPOCTEUIITNX

Mukpoopranu3Mbl U ra30BbIi COCTaB aTMOC(hEPbI
Mukpo6HbI€ co00IIeCTBA TNTYOOKOBOAHBIX THAPOTEPM
dopMupOBaHKE TOYBEHHBIX MHHEPAJIOB W y4acTUE€ B HHUX
MUKPOOHBIX MPOIECCOB

MukpoOHbI€ COOOIIIECTBA OUYUCTHBIX COOPYKEHHU I
bakrepuanbHas nerpaganus HeQTu

45



Cnncok pekoMeHAYyeMOW nuTepaTypbl

I. OcHogHas

1. I'yceB, M.B. Mukpo6uonorus / M.B. I'yces, JI.A. MuneeBa. —
M.: Akagemus, 2003. — 464 c.

2. Hetpycos, A.1. Mukpobuonorus / A.1. Herpycos, 1.b. Ko-
toBa. — M.: Axagemus, 2006. — 352 c.

3. IlpaktukyMm no mukpoouonoruu / nox pea. A.M. Herpycosa u
ap. — M.: Akagemus, 2005. — 608 c.

4. IlyxoBa, H.FO. Dkonoruueckas (u3MOJIOTUS MHUKPOOPraHU3-
MoB. Yacte 2. Aytakosiorus mukpoopranuzmoB / H.FO. IlyxoBa —
Apocnasns: Apl'Y, 2006. — 128 c.

5. Oxonoruss MukpoopranusMoB / noxn pen. A.M. Herpycosa. —
M.: Akagemus, 2004. — 272 c.

Il. JononHumenbHas

6. bekkep, M.E. AHnabuo3 wmuxpoopranusMoB /M.E. bekkep,
b.2. Jlamberp, A.W. Panmonopt. — Pura: 3unartue, 1981. — 253 c.

7. 'mazoBckas, M.A. I'eoxumuueckre (PyHKIIMU MHUKPOOPraHU3-
MoB / M.A. T'nazoBckas, H.I'. JloopoBonbckas. — M.: MI'Y, 1984. —
152 c.

8. 'opmenko, B.M. DOxkonoruss BOJHBIX MHUKPOOPraHW3MOB
/ B.M. I'opnenko, I'.A. Jlyoununa, C.M. Kyznenos.— M.: Hayka,
1977.—-289 c.

9. I'pomos, b.B. Dxonorus 6akrepuii / b.B. I'pomos, I'.B. I1aB-
aenko. — JI.: JIT'Y, 1989. — 248 c.

10. HoOpososbcekas, T.I'. CtpykTypa OakTepuaibHbIX COOOIIECTB
nouB / T.I'. JloOpoBoabckas. — M.: Akanemknaura, 2002. — 282 c.

11. EmuieB, B.T. Mukpo6uonorus /B.T. Emues, E.H. Mumry-
ctuH. — M.: [poda, 2005. — 445 c.

12. )KuzHb MUKPOOOB B SKCTPEMAJIbHBIX YCIOBUSX /MMOJ pPE.
J. Kamnepa. — M.: Mup, 1981. — 519 c.

46



13. 3aBap3un, ['.A. BBeneHue B NpupoI0BEIUECKYI0O MUKPOOHO-
goruto / I'.A. 3aBap3un, H.H. Konorunosa. — M.: YHuBepcurer,
2001.—-256 c.

14. 3Bsarunnes, J.I'. buonorus mouB /JI.I'. 3BsarunIes,
N.I1. ba6sesa, I' .M. 3enoBa. — M.: MI'VY, 2005. — 445 c.

15. CoBpemennass mukpoouosorus. [IpokapuoTtsl: B 2 T. /mon
pen. M. Jlenrenepa, I'. Ipesca, I'. Illxeremns. — M.: Mup, 2005.

16. Tennep, E.3. Ilpaktukym no mukpoouonoruu / E.3. Tennep,
B.K. lunsuuxoBa, I'.W. Ilepeep3eBa. — M.: IIpoda, 2004. — 256 c.

17. llInerens, I'. O6mas mukpoduonorus /I'. IInerens. — M.:
Mup, 1987. - 567 c.

47



NMpunoxeHus

lNpunoxerue 1

Hekomopbie omnu4yumenbHbie Npu3Haku
3yKapuom u npokapuom

Ne XapaKkTepUCTUKA IIpoxaproTsl DyKapuoThl
/1
1 2 3 4
Oco0eHHOCTH CTPOCHUS KJIETKH
1. | Hanuuue sanapa O60cobeHHOTO sA/Ipa HET Mopdonoruyecku 0060-
coOJeHHOe SIpO, OTIe-
JIEHHOE OT IUTOIIa3MBbl
JBOWHOM SIACPHON MEM-
OpaHoit
2. | Yucno xpomocoM u | B kierke ongHa konbleBas | OnpeneneHHoe Ui Kax-
UX CTPOEHUE W/ JUHEHHash XpPOMOCO- | IOr0 BUJA. XPOMOCOMBI
Ma. XpOMOCOM MOKET OBITh | JIMHEWHbIE,  JBYXIIETIO-
HecKoJIbKO. JIByxmenoueu- | yeynas JIHK cBsazana ¢
Hast JIHK He cBs3ana ¢ Oen- | OenkaMu TUCTOHAMH
KaMu THCTOHAMU
3. | Ilmasmunasl NmMmerorcsa NmeroTcss y MHTOXOHI-
pHUH U IIJTACTUL
4. | Hamuue anpeiiek | OTCYTCTBYIOT Nwmerotcst
5. | Opranmzauust  re- | Mmeercsa no 1,5 Teic. reHoB. | B 3aBucumoct OT BUAA
HOMa bonbmmHcTBO TeHOB mpen- | — ot S A0 200 ThIC. T€eHOB
CTaBJICHO B €JIMHCTBEHHOH | (y yenoBeka — okojo 100
Komuu (3a HCKJIIOYEHUEM | ThiC.). Jlonsg  reHOB,
HECKOJIbKUX TE€HOB, KOJIH- | IPEJCTAaBICHHBIX B He-
pytomux cuate3 PHK) CKOJIBKMX KOIHSAX, MO-
xeT pocturatb 45%. 310
MOBBIIIAET HAJEKHOCTh
paboThl TeHOMA
6. | JBuxeHue OtcyTcTBYET Hab6mronaercs yacto
[[UTOIJIa3Mbl
7. | Pubocombr Menbue, yem y sykapuort, — | Kpynnasie, 80 S. Haxo-

70S*. PacmipeneiieHbl B IIH-
torutazMe. OOBIYHO CBOOOI-
HbIe, HO MOTYT OBITh CBs3a-

IATCS B LMTOILUIA3ME B
CBOOOJHOM  COCTOSIHHH
WJIU CBsI3aHbl C MeMOpa-
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Hbl ¢ MEMOpPaHHBIMH CTPYK-
typamu. COCTaBISAIOT 10
40% oT MaccChl KIETKH

Hamu JIIC. B mimactugax
U  MHUTOXOHAPHUSX CO-
nepKarcs pruOOCOMBI
O0akTepuaIbHOTO THUIIA —
70S

8. | OmnomemOpannsie | OTcyTcTBYIOT. X dyHKIMM | MHOTOUMCIEHHBI: 3HJIO-
OpTaHOU/IbI BBITIOJTHSIIOT BBIPOCTBI KJIe- | JIa3MaTUYeCKasl  CETh
TOYHOM MEMOpaHbI (BIIC), ammapat I'omnb-
JUKU, BaKyOJH, JIM30CO-
MBI U T.]I.
9. | AByxmemOpannbie | OTCYTCTBYIOT MuToxoHApUN — y BCEX
OpraHOUIbI AYKapuoOT; MIaCTUABL — y
pacTeHui
10. | Knerounsiii uentp | OTCyTCTBYET Nmeercst B KkineTkax xKu-
BOTHBIX, I'puOOB; Yy pac-
TEHUU — TOJBKO B KJIET-
Kax BOJOPOCIEH U MXOB
11. | Me3ocoma Nmeercs. YuactByer B ge- | OTCyTCTByeT
JICHUU KIETKH U B MeTabo-
JIU3MeE
12. | Knerouynasi crenka | Y OakTepuil COACPXKUT My- | Y pacTeHHd — IIEJUTIO-
peuH, y IMaHoOaKTepuil — | JIO3Has, y TpUOOB — XU-
LEJUTIONI03y,  TEKTHHOBBIC | TUHOBAs, Yy JKHMBOTHBIX
BEIIIECTBA, HEMHOIO MYpEH- | KJIETOK KJIETOUYHON CTEeH-
Ha KU HET
13. | Kancyma,  cnusu- | IMeercs y HEKOTOPBIX OTtcyTtcTByeT
CTBIH CJIOW, 4yexon | 6akTepuit
14. | Krytuku He comepxatr mukporpy6o- | ComepxaT  MHUKpPOTpY-
yek. luamerp 20 um 6ouku (9 nybnetoB wu3
MUKPOTPyOOUEK U
2 LIEHTpaJIbHbIE MHUKPO-
TpyOOUKH). [uamertp
200 M
15. | Pa3mep kiieTok Huametp 0,5 — 5,0 Mxm JluameTrp OOBIYHO 10
50 MKM
16. | Muro3 OtcyTtcTBYET Nwmeercs
17. | Meiio3 OtcyTcTBYET Nwmeercs
18. | Amuto3 OtcyTtcTBYeT Nwmeercs
19. | bunapnoe nenenue | Mmeercs OTcyTCTBYET
20. | [loukoBanue Nmeercs Nmeercs
(moukyronuecs: 6aKTepun) (Hampumep, y IpoxxKein)
21. | 'ameTrorenes Ot1cyTCTBYET Nmeercs
22. | OmnopotBopenue u | OTCYyTCTBYET Nmeercs
00pa30BaHNE 3UTOTHI
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23. | CnopoobpasoBanue | Yactb mpencraButeneit cro- | CmopooOpazoBaHue
coOHa 00pa30BbIBaTh CHOPHI | CBONCTBEHHO PAaCTEHUSIM
u3 kietku. OHu npenHasHa- | 1 rpudam. Cropsl npen-
YeHbI TOJIbKO IS MEepEHece- | Ha3HAYEHbl NI Pa3MHO-
HUsT HEONIArompHsITHBIX YyC- | )KEHUS

JIOBUU CpeJibl, CIOPHI UMEIOT
TOJICTYIO CTEHKY

IIuTanue
24. | {uddysus, nmu | Umeetcs Nwmeertcs
TPaHCTIOPT,  Yepe3
MeMOpaHy
25. | DugouuTo3 OtcytcTByer. HeBo3moskeH | XapakTepeH Iisi KJIETOK
M3-32 HAIWYUS  KECTKOW | )KMBOTHBIX, Y TPHOOB H
KJICTOYHOM CTEHKH pacTeHU OTCYTCTBYET

MeTaboanueckue 0COOEHHOCTH

26. | JIpIxaTenbHbIN u
dboTocunTesupyro- | Ja Her
MK anmnapar acco-
[MUPOBaH C TUIa3-
MaTUYECKOM  MEM-
OpaHoii wim ee
BBIPOCTAMH

27. | BO3MOXHOCTb Nmeercs OtcyTcTBYET
XEMOJHUTOTPOGHOTO
MeTabosI3Ma

28. | CnocoOGHOCTh Nmeercs OtcyTcTBYET
K a30THUKCAIUN

29. | CrnocoOHOCTH Nwmeercs OtcyTtcTBYyeT
K METaHOTCHE3Y

30. | CnocoGHOCTD Nwmeercs OtcyTcTBYET
K aHOKCUTCHHOMY
boTOCHHTE3Y

IIpumeuanmne. (*) — o6o3nauenus 70S, 80S u Ap. — KOHCTAHTHI CEUMEHTAIINH,
XapaKTEPU3YIOIIHUE CKOPOCTh, C KOTOPOH ATH YACTHUIIBI OCAXKIAIOTCS B LEHTpHUdYTE
IIPY OTNIPEICIICHHBIX CTAHIAPTHBIX YCIOBHUSIX.
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lpunoxeHue 2

¢yHKuUU MaKpPoO3J/IeMeHIMoe8 U OCHOBHbIX MUKPOJ3JIeMeHMmoe 8 memabosniusme rnpokKkapuom

Makpo3JieMeHThI
No DJIEMEHT Hctounuk DyHKIMS B METa00IN3ME
1 2 3 4
1. | VYruepon (C) | OpraHudeckue coeu-
Henud, CO,
2. | Kucmopon (O) | O,, H,O, opranndeckue | OCHOBHbIE KOMIIOHEHTHI KJIIETKH
coenquaenus, CO,
3. | Bomopon (H) | H,, H,O, opranuyeckue
COCIMHEHUS
4. | Azor (N) NH,’, NOs, N,, opra-
HUYECKUE COCTMHEHHUSI
5. | Cepa(S) SO42', 82032', SO, HS", Kommnonent amunokucior [HIUC, MET, tnamunnupodocdara, kosH3MMa
S? oprammueckme  co- A (KoA), 6buoTnHa 1 O-JIUTIOEBOM KHCIOTHI
€AMHEHUS
6. | ®ochop (P) HPO,” KOMITIOHEHT HYKJIEMHOBBIX KHCIOT, (OChHOIMIUAOB U HYKIECOTUIOB
(AT®, IT'TD, TTD, ITD, HAJT, DAJT, HAJID "), TeiiX0eBBIX KUCIOT
7. | Kamuit (K) K" OCHOBHOI HEOpraHMYECKUW KAaTUOH B KJIETKE, KOPEPMEHT HEKOTOPBIX
(dhepMeHTOB
8. | Maruuii (Mg) | Mg™" Kodepment muorux depMeHTOB (Hanmpumep, kuHa3), npucytcrsyet B KC,

MeMOpaHax u 3¢upax GhochopHON KUCIOTHI, ONMPEACIISIET arperaiuo Mo-
HOMEPOB PUOOCOMBI
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9. | Kambimii (Ca) | Ca®" Kodepment pepmenToB, mpucyTCTBYET B dKk30(hepMeHTaX (amuiiasza, mpo-
Teasa); TUIUKOJIUHAT KaJbIUs SIBIISICTCS BAXKHBIM KOMIIOHEHTOM YHJIOCIIOP
10. | XKemneso (Fe) |Fe®’, Fe'* Copepxutcs B LIUTOXpOMax, (peppeoKCUHAX U IPYTUX KEIE30CePOIpo-
Tenax, KoPepMeHT PepMEeHTOB (HAIPUMED, JTETHAPOTeHa3)
11. | Hatpmit (Na) |Na' Heobxoaumbl ranoduinbHbIM OaKTEpHUsIM JIJIsi OCYIIECTBICHUS MEXaHU3-
12. | Xnop (Cl) Cr MOB OCMOPETYJIALINI
MuKpo3JieMeHThbI
13. | Huuk (Zn) Zn' Conepxutcs B cleayromux (epMeHTax: alIKOTOJIbJACTHAPOreHase, Iie-
nounolt ¢ocdaraze, anpaonaze, PHK- u JIHK-nonumepase, B HeKOTOpBIX
npoTeaszax
14. | Mapranen Mn** Conepxutcs B OaktepuanbHOi cynepokcugaucmyTtaze (COJl); xodep-
(Mn) MEHT HEKOTOpHIX (hepMeHTOB (Hampumep, dhochoeHoMUpyBaTKapOOKCH-
KHHA3bI, IUTPATCUHTA3HI)
15. | Monubnen MoO,”~ Conepxxutcs B cleayromux GepMeHTax: HUTpaTpeayKTase, HUTPOTCHa3e,
(Mo) dbopmuataeruaporeHase, KCAaHTUHICTHAPOTCHA3E
16. | Cenen (Se) SeO;” Copnepxutrcs B (hepMEHTax TIUIMHPENAYyKTa3e U (popMuaTiaeruaporeHase,
BcTpeuaercs B TPHK
17. | Mens (Cu) Cu*’ Conepxutcs B (epMeHTax, B3auMOJEUCTBYIOMUX C O,: HUTOXPOM C-
okcupasze, HekoTopbix COJI, muacTolraHMHe, OKCUTeHa3ax
18. | Kobambt (Co) | Co™" Conepxutcs B kopepmeHnTe BUTaMHH-Bi,-pepMeHTOB (TiIyTamarmyTtase,
MeTuiaManoHui-KoA-myrase)
19. | Bonbdpam WO,~ ConepkuTcs B HEKOTOPBIX (hOpMHATIECTUAPOTeHA3aX
(W)
20. | Huxens (Ni) | Ni*' Conepxutcs B pepmenTax: ypease, ruaporenase, CO-neruaporenase

52




OraasJieHue

1. TeOpeTI/IquKaﬂ qach .oo...o.o.o.o...o...oo..oo..oo...o.o.o.o...o...oo.ooo..oo...o.'.o.o...o3

1.1. Obwee npeocmasnenue o0 nNPoOKAPUOMUYECKOU KAEMKE............... 3
1.1.1. Pazamepsbl 1 hopMa KIETOK MPOKAPHOT ..eeeevvrreernrreeeerevreeennnnnns 3
1.1.2. CtpoeHre TPOKAPUOTUUECKON KIIETKH  .....nnuevereeeeannenreeeeennnnne 5

1.2. Kynomusuposatue MUKpoop2anuzmMos 6 1abopamopui............... 9
1.2.1. ITumeBsie TOTPEOHOCTH MUKPOOPTAHU3MOB ..........vvvveeeeennnsne. 9
1.2.2. IlutaTenbHble Cpebl A1 KYJIbTUBUPOBAHUS OaKTEPHIL....... 10
1.2.3. PeuenTel HEKOTOPBIX MUTATENBHBIX CPEl, UCTIOJIb3YEMBIX

HA MPAKTUYECKUX 3AHATHIX ..eeeeeeevrereeeeeeeeeesesnnnnnnnneeeeeeeeess 13
1.2.4. KynpTypanbHble CBOMCTBA MUKPOOPTAHU3MOB ..........ceeee.n.. 14

2. HpaKTquCKaﬂ qach 0000000000000000000000000000000000000000000000000000000000000000000000 18

2.1. Texnuxa b6e3zonacHoii pabomsl 6 1abopamopu
MUKDOOUOTIOCUU. .........vvveeeeeirieeeeeeeiiiieeeeeeaaaeeeeeeasraeeeeeeens 18

2.2. JIa6opamopHble PADOMDL....................ccceeeeeeccirieeeiaaeeeeeeeeeeia, 19

JlaGopatopnas pabota 1. [IpuroroBieHue u OKpamrBaHUe
OAKTEPUATBHBIX TPETIAPATOB ....eeeeereeerrereeeererrrreeeasssnrreeeeens 19

JlaboparopHas pabota 2. BeigeiaeHue cBoOOTHOKUBYIIHNX
a30TPUKCUPYIOMIUX OAKTEPHUHN U3 TIOUBBI ......ceeeeereervreennnns 26

JlaGopatopnast pabota 3. MukpoOroTa nojaocTy pTa 4eiaoBeka ....30

JlabopartopHas pabota 4. OnpeaeneHue MUKpOOHOTO Ynciia
MIPUPOTHON Y BOJIOTIPOBOTHOM BOMBI ..eeveeeeeeeeeeeevrvvnnennaanns. 33

JlaGopatopHnas pabota 5. OnpeaeneHne MUKpOOHOTO YncIia
1:10K)1 4 7. ¢ F SRR 35

JlaGopatopnas pabota 6. KonuyecTBeHHBIN y4eT
MHUKPOOPTAHU3MOB TTOUBBI ........uuvevvirrreeeeeeeeeeesnnnnennnnneeeeeenns 39

53



CHHCOK PEKOMEHYEMOM JIUTEPATYPBL coeveeererecssssnsssrecssssssssecssscnnsss 400
L OCHOBHASA ........ooeeeeeiiiieee ettt 466
LI JIONOTHUMEIBHAS ... 466

IIpumepHbie TeMbl pedepaToB MO KYPCY «IKOJIOTHS

MHUKPOOPTAHHU3BMOB)) «oveeeeesssssssssssssssssssssssssssssssssssssssssssssssssssess FDS

TIPHITOMKEHM A e eeeeeeeeeeneesnnnsnsssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 40

Ipunooicenue 1. Hekomopule omauuumenvhbvle NPUHAKU 2yKapuom
U FIDOKAPUOM......ceeeeeeeeeeeeeeeeesnnssnsnssnnnsnnnnnnnnns 48

Ipunooicenue 2. Qynkyuu Maxpos31eMeHmos u OCHOGHbLX
MUKPOITIEMEHMO8 8 MEMAOOAUIME NPOKAPUON...................... 51

54



VyeOHoe n3nanue

NyxoBa HaTtanna lOpbeBHa

JKkonorusa
MUKPOOPraHN3mMoB

JTabopaTtopHble 3aHATUS

Memoouueckue ykazarus

Penakrop, koppekrop 1.B. bynakosa
Kommnrerorepnas Bepctka E.JI. IllenexoBou

[Toanmucano B meuats 21.07.2008 r. ®opmat 60x84/16.
bywmara tun. Yci. neu. . 3,25. Yu.-u3a. 1. 2,36.
Tupax 100 >k3. 3aka3

OpuruHan-MakeT HOATOTOBJIEH
B PEAAKIIMOHHO-U31aTeNIbCKOM oTaene Apl'Y.
Otneuvarano Ha puzorpade.

SpociaBckuii rocy1apCTBEHHBIA YHUBEPCUTET.
150000 Apocnasisb, yi. CoBeTckas, 14.

55



56



H.10. lNyxoBa

JKkonorusa

MUKPOOPraHM3mMoB
JTabopaTopHble 3aHATUSA

_____________ ) Archaea PP
CnupoxeTsl - b N
Methanosarcina; ,* \
§ : P4 \
o | Methanobacterium Halof / XKusotHbie \
alojerax 4
MMHTOXOHAPUH Gakrepuu Meth r’ '
ethanococcus £ Amebbl / Tpubn 1
i I
3eneHble [ il
acThl H Thermo- i | !
XnoponJt HecepHble [i Thermococcus plasma i I
GakTepum |} £ Pacrenus)
HaHoOaKTepuH &
i R i Thermoproteus s ,'
P !
o Etad Luiuarhi
TepMoTOrH , Pyrodictium ] !
pM "o A7 ®narennsitel [/
........ _."-
Aquifex o TpuxoMOHansl /
\ M /
. MKPOCITOPUAHH /
Bacteria b ’,
A Y
S Eukarya| 7
‘-. ”
-~ -

O6uumit npenok




