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[Ipy npoBENECHUN SKOJOTMYECKUX HCCIIEIOBAHUN HCIOJIb3YIOT
pas3UyHbIE TPYIIBI METOMOB. OMOJIOTHYECKUE, HU3UIECKUE U XUMU-
yeckue. K nepBoil rpynmne OTHOCUTCS Memoo0 OuOUHOUKAUUU, KOTO-
pBI sIBIIAETCS CIOCOOOM pelieHus 3aad OMOJIOTHYeCKOr0 MOHHUTO-
pUHTA.

Bbuounouxkayus — oueHKa COCTOSHUSA PA3IUYHBIX OOBEKTOB OK-
pyXarouiei cpebl M0 HAJUYUIO0 T€X WM MHBIX MHAUKATOPHBIX Opra-
HU3MOB C YyueToM UuX Mop(o-QyHKIIMOHATBHBIX XapaKTEPUCTHK.
MoOxHO TakKe AaTh CIECAYIOLIEE ONPEACICHUE. OUOUHOUKAUUA — ITO
ornpejieneHre OMOJOTUYECKH 3HAYMMBIX HArpy30K Ha OCHOBE PeakIMii
Ha HUX JKMBBIX OPIaHU3MOB M MX cooOmects [20].

Huouxamopnuie opzanusmol — GnonHIUKaTOphl (0T rped. bios —
’KU3HP U JjaT. indicator — ykasareib) — OpraHu3Mbl WM UX COOOIIECT-
Ba, HAUIMYNUE U COCTOSHUE KOTOPBIX CIYKHUT MTOKa3aTeIeM MPOTEKAHMUS
B OKpY:Kalolllel cpeie KaKux-JIru00 MPOIECCOB WIM HAJIUYMS OTpeie-
JICHHBIX 3arpS3HSIONINX BEIICCTB.

B HacTtosiimee Bpems 1oka3aHo, YTO WHIWKAIUS 3arpsS3HEHUs OK-
pyXaromiei cpenbl C HCMOJIb30BaHUEM MHUKPOOPTAaHU3MOB B 0OJIb-
IIMHCTBE CITy4aeB MPEBOCXOIUT IO YYBCTBUTEILHOCTH MHOTHE XUMHU-
yeckne u (pusznueckue MeToAbl. bakTepuu o0iamaroT 4Ype3BbIUAHO
Ja0MILHONM OMOXMMHUYECKON OpraHu3alliei KICTKH, Oylarojgaps demy
OHH OBICTPO aIANTHPYIOTCS K U3MEHECHHSAM YCIOBUN CpeIbl OOUTaHUS
U TIOSIBJICHUIO HOBBIX IKOJOTHYECKUX (DaKTOPOB KaK MPUPOIHOTO, TaK
¥ aHTPOITOTeHHOro npoucxoxacHus [18]. s MukpoopraHu3MoB xa-
pPaKkTepHBI MPSMbIE U CIENUPUUSCKUE PEaKIuh, a TaKKe BBICOKas
qyBCTBUTEJIBHOCTD, TIOATOMY MPU UX UCIIOIH30BAHUU BO3MOKHA paH-
HSST MHAUKALMS, YTO OYEHb BAXKHO JUISl PEIICHUs MPOOJIEM OXpaHbl
OKPY’KarolIEu Cpeibl.

MuKkpoOHOIOTHYECKUMU WHAMKATOPAMU aHTPOIOTEHHOTO BIIMSI-
HUS Ha Pa3JINYHbIE TPUPOIHBIE IKOCUCTEMbI MOTYT BBICTYIIATh!

- U3MEHEHHEe OOIIeH YHCICHHOCTH OaKTepUi, YMCICHHOCTH Pa3-
JUYHBIX YKOJOTO-TPOPUIECKUX TPYIII;

- cMeHa Mopdostoruueckux hopm;

- cneruduyeckue GyHKIMOHAIbHBIC ((DH3UOIOTHUECKHUE) TPYIIIIBI
MUKPOOPTaHU3MOB, TI0 MHTCHCHUBHOCTH PAa3BUTHS KOTOPHIX MOXKHO
CYyIUTh O HAJIMYUU OMPEACIICHHBIX 3arps3HSIONIMX BEIIECTB U O MPO-
1eccax, MPOUCXOANIUX B TOM MJIM MHOW MPUPOJIHOHN cpene (MUKPO-
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OpraHM3MBbI ITUKJIA a30Ta, YIIIEBOAOPOIOKHUCISIONINE OAKTEPHUH, CYJIIb-
(haTBOCCTaHABIMBAIOIINE OAKTEPUU U JIp.);

- COCTaB U CTPYKTYpa MUKPOOHBIX IICHO30B,

- TpyIIia CAHUTAPHO-TIOKA3aTEeIbHBIX MUKPOOPTAaHU3MOB U JIP.

[{ens HaAcTOsAIIETO 1aOOPATOPHOrO MPAKTHKyMa 3aKIIOYaeTCs B
OCBOCHHH CTYJAECHTAMHU-IKOJIOTaMd MHUKPOOHOJOTHICCKUX METOJIOB
HCCIICIOBAHUS, TTO3BOJISIONINX JaTh OLIEHKY COCTOSHHS BOJHBIX JKO-
CHUCTEM, TTOYBBI, & TAKKE PA3TUIHBIX 00BEKTOB OKPYIKAFOIICH CPE/Ib.

Tpeoosanusn Kk opopmaenuro 1a60pamopHvIX 3aHAMULL

B naGopaTopHOM >KypHaje Mo Kaxjaoi J1adopaTopHOl paboTe
JIOJDKHBI OBITH MPEJICTABIICHBI CICAYIOITNE CBEICHMUS

1. Tema 3aHsTHA.

2. Hazpanue mabopaTopHOM pabOTHI.

3. Teopernueckas yacTthb (KpaTko).

4. llens u 3aga9u pabOTHI.

5. OOBEKT UCCIIeIOBaHUS U €r0 XapaKTePUCTUKA.

6. Metoasl oTOOpa mpood.

/. MeToauka mpuroTOBJICHUS pa3BeJICHUIN U TTOCEBA.

8. INomydeHHbie pe3ysbTaThl (B BHUIE PacueTOB W 3aIllOJIHCHHBIX
TaOJIMII).

9. BeIBOIBI.

Tema 1. OeHKa COCTOSIHHUSI BOAHBIX 3KOCUCTEM

[Ipu oneHKE COCTOSIHMSI BOOEMOB B 3aBUCUMOCTH OT IIEJIEN HC-
CJIEJIOBAaHUSI MOXHO M3y4yaTh KaK OaKTEpHUOIUIAHKTOH, TaKk U OakTe-
puobenToc. Kputepuu GakTepuoIyiaHKTOHa, Ojlarogaps €ro BbICOKOU
YyBCTBUTEIBHOCTH U JITAOWUJIBHOCTH, MO3BOJSIOT B OOJIBIIICH CTEIECHU
JaBaTh OLIEHKY KauyecTBa TOJIIHU BOAbI U HAJIWYHUS «OCTPBIX» CHUTYya-
MM HA MOMEHT HUCCJICIOBAHUN B TOW YaCTHU BOJOTOKA, KOTOpPAs HAXO-
JTUTCSI BBIIIIE IMyHKTA B3sATUs MpoObl. bakTeprnobeHnToc gaet nuHdopma-
U0 O XPOHUYECKOM BJIMSIHUM Ha BOJOEM OBITOBOI'O M IPOMBIIIICH-
HOI'O 3arpsi3HEHUs, TaK KaK UMEHHO B JJOHHBIX OTJIOKEHUSX MPOUCXO-
JTUT KOHIIEHTPUPOBAHUE OPTaHUYECKUX U HEOPraHWYECKUX 3arpsi3HU-
TeJIeH, 3a CYET Yero B IPYHTaxX CKJIAJbIBACTCS OCOOBIN 1I€HO3 MHUKPO-
OpraHu3MOB.



1.1. /labopamopHas paboma 1
OyeHka Kauecmed 800bl NOBEPXHOCMHO20 80doemMda
no nokazameasam 6aKmepuoni1aHKmoHa

[ToBepXHOCTHBIC BOJBI HAWOOJIEE IMIMPOKO HCIIONB3YOTCS YeIIo-
BEKOM, IIO3TOMY CTEICHb UX 3arpsA3HEHHs OCOOEHHO BBICOKA. Bak-
HCHMINMM IOKa3aTeJIeM KadyecTBa BOJBI SABJISCTCS HATUYHME WM OTCYT-
CTBHC B HEW MAaTOTEHHBIX MHKPOOpraHu3MoB. OJHAKO OIpeaeiicHUS
HATOTCHHBIX OAaKTepUil MPEACTaBIsAeT CO00M HEMPOCTYIO U TPYAOEM-
KYIO 3a7a4y, MO3TOMY JUJISl ONIPEJICIICHHSI CTEIICHU 3arpsA3HECHUS BOJIO-
eMa TIPY SKOJIOTHYCCKHUX HCCIICIOBAHUAX YaIlle MCIIONB3YIT HEKOTO-
pble KOCBECHHBIE TIOKA3aTEIH, HAIIPUMED:

- YUCIIEHHOCTh KOMHOTPO(OB;

- YUCJICHHOCTb OJIUTOTPO(OB,;

- aHaIM3 MOPGOIOTHYSCKUX IPYIII BOJHBIX OaKTEpUi U JIp.

Konuompoger (esmpogui)' — 5T0 MHKPOOPraHH3MbI, KOTOPBIE
HY)KJQIOTCS B OTHOCUTEIIBHO BBICOKUX KOHIICHTPAITUAX OpraHUYeCKO-
ro BeriecTtBa. /i1 HAaMMEHOBAHHUS DTOH TPYIIBI TaKKE IIHPOKO HC-
MOJIB3YETCs. TePMHUH canpompoer” (carpodutsl). B mpaktuke caHu-
TapHO-MHUKPOOHOJIOTHYESCKIX HCCIICIOBAHUN JTaHHBIN TOKa3aTellb Ha-
3piBaeTcs OMU — oOmiee MukpoOHOe uciio [2].

YHCICHHOCTh KOMMOTPO(GHBIX OAKTEpU HE HOPMHPYETCS B BOJIC
BOJIOEMOB, ITOCKOJIEKY YpPOBEHB 3TOH TPYIIIEI MHKPOOPTAaHW3MOB B
OoJIbIIICH CTENEHH 3aBUCHT OT MPUPOIHBIX OCOOCHHOCTEH KaXKI0ro
00BbeKTa, BpEMEHH Toja U T. . O HAKO 3TOT MOKa3aTellb MO3BOJISET
HoJydaTh HHPOpPMAIMIO 00 HCTOYHHUKAX 3arps3HEHMs, Mpoleccax ca-
MOOYMILICHUSI 1 KOCBEHHO XapaKTePU3yeT CAHUTAPHOE COCTOSHUE BO-
noeMa. YuCIIEHHOCTh JTaHHOW TPYMIBI CIIYKHT HAJCKHBIM M BBICOKO-
YYBCTBUTCIHHBIM HHIUKATOPOM 3arps3HCHHS BOJIBI JIETKOpasjarae-
MBIMH OPI'aHWYSCKUMH BEIECTBAMHU, KOTOPBIC COAEPIKATCS B XO3sH-
CTBCHHO-OBITOBBIX CTOKAaX, CTOKaX MPEANPUATHN MHUIIECBON IPOMBIIII-
JEHHOCTH U T. . OOBIYHO YHCIIO KOMUOTPO(PHBIX MUKPOOPTAaHU3MOB
COOTBETCTBYET CTEICHU 3arpsS3HCHHOCTH BOJbI OPraHMYCCKUMHU Be-

! Konuompoghei — ot rped. COPiosus — nzobume u trophe — muma, muTa-
Hue. Eempoghwt — oT rped. eutrophia — xopomee nutanue.

2 Canpompogher (0T rped. SApros — remIoi u trophe — muiga, nUTaHHE) —
reTepoTpodHBIC OPraHU3MBbI, MCIOIB3YIONINE ISl TTUTAHHS OPTaHHYECKHE CO-
eIMHECHUS] MEPTBBIX TEJ WIX BBIJCICHUS (IKCKPEMEHTHI) APYTHX OPraHU3MOB.

5



IIECTBAaMH M MCIOJIB3YETCS TIPU KJacCU(pUKAIIMU KauecTBa BObI, OIl-
peACIICHUH CalpOOHOCTH M KaTEropuu TpohHOCTH BogoemMoB [1, 11].

[Toacuer konmuoTpoOB MPOBOMAST MyTEM BbICEBA MPOO BOJBI HA
arapu3oBaHHYI0 NUTATENbHYIO cpeay MITA (Msco-nenTOHHBIN arap)
wm PITA (pweibo-menironnsiii arap). Cpema PITA mo3BossieT ydecTsb
0COOCHHOCTH MHUHEPAIBHOTO COCTaBa MPUPOIHBIX BoA [17].

Cpenst MITA u PITA comepat BBICOKME KOHIIEHTPALMA OPTaHU-
yeckoro BemiecTBa — Oonee 4000 mr C/n. OpgHako coaepikaHHe Opra-
HUYECKOTO BellecTBa B MpUpoAHBIX Bogax (1-15 mr C/m) mamHOTrO
HIke, 4yeM B cpenax MIIA u PITA. B cBsi3u ¢ 3TUM Ha Takux MUTa-
TEJIBHBIX Cpelax HE BBIPACTAET OOJBIIMHCTBO ABTOXTOHHBIX BOJHBIX
MHKPOOPTaHH3MOB, KOTOPBIE SIBISIIOTCS oaucompodamu’. OIurorpo-
(GBI BRIMTPHIBAIOT KOHKYPEHITUIO TIPU HU3KOM COJIEP>KaHUU OpraHuye-
CKOT'O BEIECTBA, MOATOMY JUII HX y4eTa HCIOJB3YIOT OOCTHEHHBIC
opraandeckue cpeasl MITA 1:10 (PITA 1:10), B KOTOpBIX KOHIICHTpA-
nusa yriaepoga B 10 pa3 mensine, yeM B craHmapTHoil cpeae MITA
(PTIA).

KonmoTtpodsl u onurorpodsl mpeacTaBisitoT coO0H ABE IKOJIOTO-
TpOpUYECKHUE TPYIIBI 2emepompo@dHbiX MUKPOOPTAaHU3MOB U SIBJIS-
IOTCSI OCHOBHBIMH JIECTPYKTOPAMHU OPTraHUYECKOrO BEIEeCTBa B BOJIO-
eMax. VX 4MCIeHHOCTh W COOTHOIICHUE IMO3BOJISIIOT OIEHUTH TPOd-
HOCTh BOJIOEMAa U MOTYT CIY)XUTh HMHAUKATOPAMU HU3MEHEHHS €Tr0
TPOHUUECKOTO COCTOSIHUS.

JlomomHUTENbHYI0 HMH(POPMAITUI0O O COCTOSHUM BOJOEMa JIaeT
aHaJIN3 OCHOBHBIX MOP(OJIOTHUECKUX TPYII KOMUOTPO(OB.

Ilenv pabomobr — onieHKa KayecTBa BOJIbI TOBEPXHOCTHOTO BOJIO-
eMa 110 HEKOTOPBIM MOKa3aTeNIsiM OaKTepHUOTUIAaHKTOHA.

3aoauu:

1. Onpenenuth YUCIECHHOCTh KOMUOTPO(OB B HCCIECAYEMOM MPo-
0€ BOJIBI.

2. OnpenenuTh YUCIEHHOCTh OJUTroTpodOB B HUCCIETYyEMOM MPo-
O€ BOJBI.

3. [IpoBectr aHam3 MOPGOIOTHIECKUX TPYIIIT KOMTHOTPO(DOB.

3 Onuzompoghwr — ot rped. oligos — maistii u trophe — nuranmue;

* Femepompoguvie opzanuzmer (0T Tped. heteros — mpyroii u trophe — mu-
TaHHWE) — OPTaHU3MBbI, HUCIOJB3YIOIINE B Ka4eCTBE MCTOYHHMKA YIJIEpoJa IK30-
I'CHHBIC OPraHMYCCKUE COCIUHCHHS. YYacTBYIOT B MUHEPAJIM3AlMU OpraHUYe-
CKHMX COEJIMHEHHI B Ouocdepe.
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4. PaccunTaTh UHIEKC TPOQHOCTH BOJIBI B UCCIIEAYEMOM TOUKE.

5. Ha ocHOBaHuY MpOBEJEHHBIX UCCIEAOBAHUM OIEHUTHh KayecT-
BO BOJIBI B HCCJIETYEMOM TOUKE.

6. Ha ocHOBaHMM pe3yiabTaTOB HMCCIAEIOBAHHUH, IPOBEICHHBIX B
pa3HBIX TOYKaX, CJejaTh 0000IEHHBIN BBIBOJ O COCTOSHUHU 00CIIE10-
BaHHOI'O BOJOEMA.

OT160p mpoO BOABI MJis BBIMNOJHEHUS] PaOOTHI MPOBOMAST B HE-
CKOJIBKMX TOYKaxX BOJOEMa, KaXKJI0e 3BEHO CTYyACHTOB (3 — 4 yenose-
Ka) aHaJIU3UPyeT OTACNbHYI0 npoOy. [Ipu 00ciieJoBaHHH PEKU TOUKH
otbopa mpoOd MOKHO BHIOpATh BAOJL Oepera Mo TEYEHHUIO Ha PacCTos-
Huu He MeHee 500 M Jpyr OT Apyra WM B MEeCTaX HauOOJBIIEro 3a-
rpsi3HeHus. B mociegHeM ciiydae cieayeT B3ATh TakKe KOHTPOJIbHYIO
TOYKY B ()OHOBOM ydacTke. KpoMe Toro, MoXHO M3y4aTh CO3/IlaHHBIS
CHEIMAIbHO B YUYEOHBIX IENSIX MOJENIbHBIC BOJOEMBI, KOTOPBIC 3a-
MOJIHEHBI BOJIOW U IOHHBIMU OTJIOKEHUSIMU U3 MPUPOTHBIX BOJOEMOB,
UCIIBITHIBAIONINX Ty WJIM MHYIO aHTPOIIOTEHHYIO Harpy3Ky.

JInst  BBITIOTHEHWs JaHHOM pabOThHl OTBOJAWTCS JBa 3aHATHS.
Ha nepBoM 3aHATHHM CTyACHTHI JIEJIAOT BCE HEOOXOAMMBIE TMOCEBBI
(m. 1.1.1 m 1.1.2). Ha caenyromeM o0pa0baThIBalOT pe3yIbTaThl IOCE-
BOB. MPOBOAT MOACYET YHUCIEHHOCTH KOMUOTPOGOB U OJUTOTPOPOB,
PACCUYUTHIBAIOT UHACKC TPOGHOCTH, aHATU3UPYIOT Mopdoiornieckue
TPYIIBI KOTHOTPO(OB, JIETAIOT BBIBOJ O COCTOSHHM OOCJICIOBAaHHOTO

Bojoema (1. 1.1.3-1.1.8).

Ilopsaook evinonnenus 1adopamopHoll padbomol

1.1.1. Ilpuzomoenenue pazeedenuii

YHCIIEHHOCTh TeTepOTPOPHBIX MUKPOOPTaHU3MOB B BOJOEMAX C
HEU3BECTHOM CTEMEHbIO 3arpsA3HEHUS MOXKET OBbITh JOCTATOYHO BEJU-
K4, O3TOMY JUIA MOJIyYEHHS] Ha TBEPAOU NMUTATEIIBHOM Cpele U30JIU-
POBaHHBIX KOJOHHMM HEOOXOJUMO NEpEe] MOCEBOM IMPUTOTOBUTH P
MOCJIEIOBATENIbHBIX JIECATUKPATHBIX pa3BeaeHuil nmpod Boasl. Cepuio
pPa3BEICHUI T'OTOBAT B 3aBUCUMOCTH OT ITPEAIIOIAracMon CTEIICHH 3a-
I'PSI3HEHUS,

Pa3BeneHust 1enal0T B CTEPUIIbHBIX TPOOUpPKaX, B KOTOPBIE 3apa-
HEe BHECEHO Mo 9 MJI CTEpWIbHOW AUCTHUIUIMPOBAHHOU Boiabl. Cre-
pUIIBHOM TuTeTKOM OepyT 1 mMit ucciemyemMoit mpoObl BOABI U BHOCST B
NepBYI0 MPOOUPKY ¢ 9 MII AUCTUIUIMPOBAHHOM BOJBI. Takum oOpazom
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nosyyarot nepBoe paspeaeHue 1:10. 3arem ¢ momoIp0 HOBOM CTe-
PUIBHOM MUIIETKU THIATEIBHO MEPEMEIIMBAIOT COAECPKUMOE MPOOUP-
KM, TIPOAYBasi BO3yX Uepe3 MUIETKY, MOCIe YETro ATOM K€ MUIETKON
O0epyT 1 MJT MOJYYEHHOTO pa3BeJACHUS U MEPEHOCIT BO BTOPYIO MPO-
: 102
oupky — 3to BTopoe pasBeacHue 1:100 (1:10%). AHanoru4Ho mosyda-
. 103
10T Tpethe pazBeacHue 1:1000 (1:10%) u 1. a. (puc. 1).

1 Mma 1 M IMa 1ma 1w

npoOHPKH
¢ 9 ma
AHCT. BOJBI

HCXO0JHAS
npooda

Puc. 1. Cxema npucomosnenus pazeedenuti npo6 600bl

JI1s1 IpUTOTOBICHHST KAXJOTO pa3BeJAeHUs 00s3aTeIbHO HCIIOJIb-
3YIOT OTJZIeJIbHYI0 mumeTky. [IpeHedpexxenrne 3TUM MPaBUIOM MOKET
MPUBECTH K MOJYYCHHUIO OIMMOOYHOro pesyibTata, nHoraa B 100 u
OoJiee pa3 IMPEBBIIAIOIIETO0 HCTUHHBIN. YacTh KJIETOK, OCTaBIIAsCS Ha
CTEHKAX MUIETKH, MOXKET MONACTh B OJTHO U3 MOCIEIYIOIINUX pa3Bee-
HUM, 4YTO ¥ CTAHET IMIPUYMHOMN MOJYUYSHHMS 3aBBIIICHHOIO PE3yJIbTaTa.

1.1.2. Iloceeé na meepovie numameJibHble CPeObl

N3 ucxomgHoit mpoOBI BOJBI, @ TAKXKE M3 KaXIOTO Pa3BEICHUS
MIPOM3BOJISIT MOCEBBI TIIYOMHHBIM CIOCOOOM B yamiku Ilerpu Ha nBe
cpeanl: PITA u PITA 1:10. Ha kaxxmo#t gyarike 3apaHee JOJDKHO OBITh
MOJIMCAHO Ha3BaHUE Cpeabl U HOMEp pa3BejacHuUs. Bce moceBbl aena-
I0T B JIByX MOBTOPHOCTSX. [[J11 3TOro cTepuiibHON MUIETKON oTOUpa-
10T 2—4 M1 BOZABI M3 HCXOAHOU MpoObl ¥ BHOCAT 1o 0,5-1 M (B 3aBH-
CUMOCTH OT IIPEJITIOJIaraéMoi CTEIICHH 3arps3HCHUSA) B YETHIPE CTe-
punbHbIe yamky [leTpu, ciaerka mpuOTKphIBash KPBIIKU. 3aTeM 3ajIu-
BAIOT JBE YalIKW PACIUIABJICHHOW U OXJIAXKIECHHOHW 10 45° C cpenou
PITA u nBe yvamku — cpenoit PITA 1:10. KpyroBeiMu IBMKEHUSMH 110
CTOJy OCTOPOKHO IMEPEMEIIMBAIOT IOCEB CO CPEoH, paBHOMEPHO
pacrmpenenss Mo Bcemy JHy, u3deras o0pa3oBaHus My3bIPhKOB BO3TY-
Xa W MomaJaHusl arapa Ha Kpasi W KpbIIKY yaimku. J[atoT cpene 3a-
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CTBITh, IEPEBOPAUMUBAIOT YAIIIKK BBEPX THOM M UHKYOUPYIOT B TEPMO-
cTaTe 5—/ CyTOK MpH 28° C. Touno Tak xe JIEJIAIOT IIOCEBBI U3 KaXKJI0-
ro pa3BeIeHUs MPOOHI.

Pacxon cpensl Ha oaHy 4damky okono 10-15 mur. Tonkuii cioit
arapa yBenuuuBaeT 3(P(PEKTHBHOCTH ydeTa KOMHUOTPO(OB 3a CUET
JAY4IIUX YCIOBHUM JJisl pocTa a’poOHBIX U (haKyJIbTaTUBHO aHA’POO-
HBIX OakTepuii, mpeodsanamnmx B BojgoeMax. KoJOHUHM BBIpACcTarOT
OoJee KpymHbIE, JIETKO MOJCYUThIBAEMbIe Ha (POHE MPO3PAYHOIO TOH-
KOro cJiost arapa. OrpaHuyeH PoCT PACIUILIBYATHIX KOJIOHUH.

1.1.3. Iloocuem kononuii na wawmkax Ilempu

[lo ucteueHnn BpeMEeHU MHKYOAIMKM JOCTAIOT YalllKU C TTIOCEBAMHU
u3 TepMocTara, rpynnupyior ux mo cpeaam (PITA u PITA 1:10) u mo
pasBeneHusaM (mpoba, 1:10, 1:100 u 1. 1.), paccMaTpHUBArOT MTOCEBHI.

[ToaCYUTHIBAIOT KOJIMYECTBO BBIPOCIIMX KOJOHUM MHUKpOOpra-
HU3MOB Ha TMOBEPXHOCTH MUTATEJIBHOTO arapa Ha BCEX 3aCESIHHBIX
yamkax Iletpu. B kaxxaoM pa3BeNeHUM HAXOAAT CpPEIHEE 3HAUCHUE
yycaa KOJNOHUHM N U3 JBYX MOBTOPHOCTEH Ny U N,. PesynpTaThl MOJ-
cueTa KOJOHHMH 3aHOCAT B Ta0uIly (Tadi. 1).

Tabmnura 1

Iloocuem uucna kononuii na yawkax Iempu

Pa3sencnue (1) PIIA Cpena PIIA 1-10
Ny _ Ny _
UCXOJIHas Tpoda ~ n N n
B 10 pa3 (1:10) 21 n 21 n
2 2
Ny — N, _
B 100 pa3 (1:100) N, n N, n

U T. .

Ecan Ha gamkax UMEeT MECTO POCT PACIIBIBYATHIX KOJIOHHUH, HE
PacCIpOCTPAHMUBIIIMNICS Ha BCIO IMOBEPXHOCTH, HUIM BBIPOCIIO OoJiee
300 koJIOHMI, TO MOBEPXHOCTH YAIIKU ACIAT Ha CEKTOPHI U MOJCUH-
THIBAIOT KOJOHUH Ha OJHOM CEKTOPE ¢ MOCIICAYIOIIUM IIEPECUYSTOM Ha
BCIO TIOBEPXHOCTh arapoBO# IUIACTUHKHU. B 3THX ciaydasx B TabuIie
OTMEYAIOT KYHCJIO KOJJOHUH OPUEHTHPOBOYHO.
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Ecmu pocTt pacmiblBUATBIX KOJOHUW PACIHPOCTPAHUIICA HA BCHO
MOBEPXHOCTH YAIIKU U MOJICUET HEBO3MOXEH, TO B TAOJIUIIE OTMEUYAIOT
«IIOJI3YYUU POCT».

Ecmr moacyer HEBO3MOMXKEH H3-3a CIHIIKOM MHOTOYHMCICHHOTO
pOCTa, TO B TAOJIUIIE 3aIUCHIBAIOT «CILJIOIIHOW POCT.

1.1.4. Onpeoenenue uucinennocmu Konuompoghos
u oauzompoghos

Jlnst onpeneneHuss YMCICHHOCTH KOMUOTPpOo(oB B 1 M1 BOABI HMC-
MOJIB3YIOT CPETHEE YUCIIO KOJOHMUI N, BEIPOCIIMX MPH MOCEBE Ha cpe-
ny PITA. UnClIEHHOCTh BBIpaXal0T B KOJIOHHEOOPA3YIOMINX €UHULIAX
(KOE). IIpu 3TOM HUCXOIAT U3 MPEAIOI0KEHHS, YTO OTACIIbHAS MHK-
poOHas KJIETKa SIBJIIETCS OAHOM KOJIOHHEOOpasyolel eTuHUIICH.

OntumanbHBIM Pa3BEICHUEM CUUTAETCS TO, IIPU MTOCEBE U3 KOTO-
poro Beipactaet ot 20 1o 300 kosmonuii Ha ogHOM yaike. Ecnu ¢ yBe-
JUYEHUEM Pa3BEJICHUSI KOJUYECTBO KOJIOHUM 3aKOHOMEPHO yMEHbIIIa-
ercs, To KOE neicTBUTENbHO MPEACTABICHO OJHOW KIIETKOW WU IJIs
pacdeTa YMCICHHOCTH MOKHO MCIIOJIb30BaTh TO Pa3BelIeHUE, KOTOPOE
JaeT MaKCUMaJlbHOE 3HadyeHue uucia konuotpodon. Ecinu 3Ta 3ako-
HOMEPHOCTb HapyIIaeTcs, TO HYKHO JIOTHYECKUM ITYTEM YCTaHOBHUTH
npuurHy (HECTEPHIBHOCTh IIOCEBa, arperdpOBAHHOCTh OaKTEPHO-
TUTAaHKTOHA W T. I.) U B3ATh TO pa3BEACHHUE, KOTOPOE JacT HamOoJjiee
peallbHYI0 KapTHHY.

[Toxacuet BeayT mo popmyiie:

Npra = (n+m) x r/ V [KOE/w],

rae Nppa — uncneHHocTs KonuoTpodoB, Bbipociinx Ha cpene PIIA;
n— CpeIHEee YUCIIO KOJIOHWM Ha yamkax [letpu, 3acestHHbIX U3 OJTHOTO
pa3BelicHUS; I — pa3BeJcHHEe, M3 KOTOPOro IMPOM3BEACH IOceB;, V —
00beM IOCEBHOrO0 MarepHuaia, MJj, M — cTaHgapTHas onIMOKa (HMiu
omuOKa cpeHer apupmernueckoi) [8, 19].

Benmmauay M paccuuThIBarOT 10 hopMyIie:

2 :
rJ€ G- — CTaHAAPTHOE WJIA CPEJIHEE KBAJAPATUUYECKOE OTKIOHEHUE; X —
yrcio yamrek [lerpu ogHoro pasBeaeHus, UCMOJIb3yEMbIX B OIBITE.

2 .
Benmmunny ¢° paccuuThIBarOT 110 hopMyIie:
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o2 = Z‘,(n—ﬁ)2
- x—1

rJ€ N — YUCJI0 KOJIOHUH, BBIPOCIIMX HA MIEPBOU, BTOPOU U T. J. YallKax,
3aCEIHHBIX U3 OJHOIO Pa3BeJeHHs, N — CpeJHEe UX 3HAueHHue, X —
yucyo vamiek [leTpu oqHOro pasBeieHus, UCIIOIb3yEMBbIX B OIBITE.

AHAQJIOTUYHO MPOBOJAAT TOACYET YHUCICHHOCTH OJUTOTPO(OB
Npria 1:10.

Jlns moacyeTra uucia oauroTpodgoB B 1 mul BOJBI MCHOIB3YIOT
3HaueHus N, MoJydeHHbIE Py nocese Ha cpeay PITA 1:10, pesynbTar
TaK)Ke BBIPAKAIOT B KoJIoHUeoOpasytomux eauaunax (KOE/mi).

1.1.5. Mopgponocuueckoe onucanue Ko10HuIl

Ha moBepXHOCTH MUTATETBHOW CpeIbl MUKPOOPTaHU3MBI MOTYT
pacTd B BHJC KOJIOHUH, IITPUXa WU CIUIONTHOTO ra3oHa. Komonuen
Ha3bIBAIOT M30JIMPOBAHHOE CKOILJICHHWE KJIETOK OJHOTO BHJA, BHIPOC-
1iee, B OOJIBIIMHCTBE CIy4aeB, U3 OJHOM KIIETKH.

Komonuu, BeIpocIue Ha MOBEPXHOCTH MUTATEIBHON CpeJbl, OT-
JUYarTCsa OO0JILIIUM pa3zHooOpasueM. CII0BECHOE MX OIMCAHHME IPOo-
BOJIAT IO CJIEIYIOIIEH CXEME!

1) popma — oxpyrnasi, HepaBHIbHAS, PU30UAHAS U T. 1. (puc. 2);

2) ouamemp — B MM. Eciau pasmepbl KOJOHHHM HE IPEBBINIAIOT
1 MM, TO WX Ha3bIBAIOT TOUCYHBIMH;

3) nosepxnocmv — THaAKas, IEpoxoBaras, Oopo3myaTasi, CKJIaj-
JaTasi, MOPIIMHKUCTAS ¢ KOHIICHTPUYECKUMH KPyTaMu,

4) npoghuns — TIOCKUH, BBIMYKIIBIH, KpaTepooOpa3HbIid, KOHYCO-
BUJHBIA | T. 1. (puc. 3);

5) bneck u npospaunocme — OneCTAIIAsA, MAaTOBasl, TyCKJas, Myd-
HUCTas1, Ipo3pavyHasi;

6) ueem — OecuBeTHas (TPsA3HO-OENIBIC KOJIOHUU OTHOCAT K Oec-
[[BETHBIM) WM TUTMCHTHPOBAaHHAs — Oelias, JKeyTas, 30J0THCTasd,
OpaHXeBas, cUpeHeBasi, KpacHas, yepHas. Oco00 OTMEYaroT BBIJEIIE-
HUE MUTMEHTA B CyOCTpaT;

7) xpail konoHuu — POBHBIN (IVIAIKWN), BOJHHUCTBIM, 3yOUaThIH,
Oaxpom4athIii (JIOonacTHOW, HENTPaBWIBHBIN, PECHUTYATHINA, BOPCHHYA-
TBII), BETBUCTHIN U T. 1. (puc. 4);

8) xoncucmenyusi — TIIOTHAS, MATKasl, BpacTaromias B arap, -
3ucTas (MpUIMIACT K IMeTie), TArydas, IieHJaras (CHUMAaeTCs ICIIH-
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KOM), XpyIKas (JIerko jJoMaercs NMpH MPUKOCHOBCHHMH meTiei). KoH-
CUCTCHIIMIO KOJIOHHH ONPEJCISIFOT, MPUKACcasiCh K €€ TOBEPXHOCTH
IETJIEH.

Puc. 2. Dopma xononuii: 1 — kpyenas; 2 — kpyenas ¢ pecmonuamoim Kpaem;
3 — kpyenas c eanuxkom no kpaio;, 4, 5 — puzouonsie; 6 — ¢ puzouonviM Kpaem,
7 — amebosuonas; 8 — numesuonas; 9 — cknaouamas; 10 — nenpasunvnas,
11 — konyenmpuueckas; 12 — cnooicnas
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Puc. 3. Ilpoghune kononuu: 1 — uzoenymeiii; 2 — kpamepoobpasHulil,
3 — byepucmeiii; 4 — epacmarowuti 6 cyocmpam; 5 — niockuil; 6 — ebinyxivlil,
7 — Kannesuomslil; 8 — KOHYCOBUOHDIL

Puc. 4. Kpaii kononuu: 1 — enaokuit; 2 — eonnucmouii; 3 — 3y0uamolil;
4 — nonacmuoul; 5 — HenpasuvbHwlll, 6 — pechumyamwiil; T — HUMYAMBLLL,
8 — sopcunuameuiii; 9 — eemeucmoiii

1.1.6. Ananusz ocnosHnvix MOpghonozuueckux zpynn
Konuompogoe

Jlnst ananm3a Mop(dOJIOruYecKuX rpynmn KOmUuOTPOPHBIX OaKTepHit
Jy4Ille BCEro MCMOJIb30BaTh YAIIKA C ONTUMAJIbHBIM YHCIOM KOJIO-
Hui. CHavajna Ha OCHOBAHUM BHEIIHMX PA3JIUYHUIl BBIJIETSIOT OCHOB-
HbIe MOP(OJIOTHIECKUE TUTIBI KoyioHuH (cM. 1. 1.1.5), a 3aTem mpoBo-
IST UX MUKpOCKonupoBaHue. [Ipy MUKpOCKOTIMPOBAaHUU OMPEACISIOT
OCHOBHBIE€ JUArHOCTHUYECKUE OTINYHUS MUKPOOHBIX KJIETOK: MOpdoJio-
rui0 (KOKKH, TaJOYKHA, BHOPHOHBI U T. I1.), OTHOIIIEHHWE K OKpacKe 110
I'pamy (mpui. 3), MOABMKHOCTH (MpwIL. 4), HATUYHE CITOP.

Pe3ynbTarhl aHaIM3a OCHOBHBIX MOP(GOTUIIOB 3aHOCAT B TAOJIHILY
(Tabm. 2).

O060011ast TOTy4YeHHBIE JaHHbIE, MOJPA3ACIISIIOT BCe MOp(oJioru-
YECKHE TUIbI HAa 4 OCHOBHBIC TPYMIBI U OMPENETSIOT AOJI0 KaXKI0TO
mMopdorumna: 1) Kokku; 2) rpaMOTpHUIIATSIIbHBIC HECITOPOoOpa3yIome
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NaJIOYKH; 3) TpaMIIOJIOXKHUTEIbHBIC HECIOpOoOOpa3yIrue MaIOYKH,
4) TpaMIT0JI0KUTEIbHBIE CIIOPOOOPA3YIOIIHE ITAJIOUKH.

Tabnuma 2
Ocnoenvie mopghomunwvt konuompoghos
Ne | Buewmnuui | Mopgono- | Muxpo- Ceoucmea Yuc- lons
nln | 6uo kono- | euueckoe | ckonuue- | 6AKMEPUATbHBIX 710 mopgo-
HUU onucanue cKast KIIeMOK KOJl0- munda,
KOJIOHUU | Kapmuua HUll %
PHUCYHOK o cxeMe | pucyHok | 1) Mmopgosorust
1 | KoJoHHH m 1.1.5 0JISt 2) oKpacka 1o m; | m;x100/M
CBEPXY U B 3peHus I'pamy
poduiIb MHKPO- 3) Hanmm4me crop
CKOTIa 4) mOABMIKHOCTb
I mi
Hroro M 100

[Ipu uHTEpHpeTanuu pe3yIbTaTOB MOXKHO OPUEHTHUPOBATHCS Ha
CJICTYIOIIHE TTOKA3aTEIH !

- B OTHOCHMTEJIHO YHCTHIX BoJIax mpeooiagarot kokku (10 80% ot
OO0IIIETO KOIMYECTBA reTePOTPOPHBIX OAKTEPHIA);

- TIPU 3arps3HEHUM BO3PACTACT JOJISI CIIOPOOOPA3yIOMIUX U JPY-
I'MX HaTOYKOBUIHBIX GopM (1o 80%), MOSBISIOTCS B 3HAYUTCIHBHOM
konuaectBe BUOpHOHBI (10% u Gosee), yIeIbHBIA BEC KOKKOB PE3KO
nazgaeT (10% u menee);

- mpeoOiagaHue HECHOpOoOOpa3yIIMX MNaJOYKOBUAHBIX (GopMm

HaJl CIIOPOOOPA3YIOIIMMHU TOBOPUT 00 YCHIICHHBIX MPOIECCaxX IBTPO-
dukarmn’ [5].

1.1.7. Onpeodenenue unoexca mpoghnocmu

Kak yxe ObUIO CKa3aHO, aBTOXTOHHBIE MUKPOOPraHU3MBI TPU-
POIHBIX BOJl aJallTUPOBAHBI K HEBBICOKOMY COAEPKAHUIO OpraHuye-
CKOT'O BEIIECTBA U BBIACISAIOTCSA U3 BOJbI IPEUMYIIECTBEHHO Ha Cpe-
JaX C HU3KOU €ro KOHuUeHTpamuen. [103ToMy u3MeHEeHUEe BETUYUHbI
COOTHOIIEHUS YHUCJICHHOCTH OaKTEpHil, pacTylMX Ha OOETHEHHBIX

5

Dempopurayus (esmpogurayus) — NOBBIIIEHUE HHTEHCUBHOCTH MPOIY-
IUPOBAHUSI OPraHMYECKOTO BEIIECTBA BCIEACTBUE YBEIMUYEHHUS COJICPKAHUS B
BOJZIOEMax a30Ta, pocdopa u APyrux OMOTeHHBIX 3JIEMEHTOB.
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cpenax u crangaptHoM MITA wim PITA, MoXeT Cily’kKUTh UHIWKATO-
POM HM3MEHEHHUSI TPOPUUYECKOr0 COCTOSIHUS BOoJOeMa. Benmnuuny 3Toro
COOTHOIIICHHS MCIIOJIB3YIOT B KauecTBe MHIekca TpodHoCcTH (M71):

Ut = Nppa:10/ Npria |

r7ie Nppa — YMCIEHHOCTh KOMMOTPOHBIX OakTepuid, BeIpocInx Ha PITA,;
Npria:10 — YUCIIEHHOCTD OIMTOTPO(MHBIX OakTepHii, Bepocmmx Ha PITA:10.

Wcnonp3ys MoiaydeHHbIC 3HAYCHUS TI0 YHUCIICHHOCTH KOMUOTPOd-
HBIX ¥ OJIUTOTPO(DHBIX OaKTEepUi, paccuuThIBaOT Ut 1715 ucciexyemo-
ro y4yacTKa BoJioemMa.

[Ipu onleHKE COCTOSHUSI BOJIOEMa MPUHUMAIOT BO BHUMAHHUE, YTO
B OTHOCHTEJIBHO OCIHBIX OPraHMYECKHMM BEIISCTBOM BodaX (Me30-
TpoHBIE H OJHrOTpOodHBIC) Hamboyee OJaronpHUsITHBIC YCIOBHS
CKJIQJIBIBAIOTCS ISl OMUTOTPO(DHBIX OakTepuid, modatomy Mr MoxkeT
nocTurath 3HadeHu oT 10 10 HECKOIBKUX COTEH. B 3arps3HEHHBIX U
BBICOKOTPO(PHBIX BOJIax MpeobJiaiatoT OaKTepHUu, UCHOJIb3YIOIIUE BhI-
COKHME KOHIIEHTpallul OPraHUYE€CKOro BEIECTBA, B CBA3U C ueM Ut B
TaKMX BOJOEMAaX COCTaBJIACT 2—3 U Jaxke MOXKET CHIKaThes 110 1 [6].

1.1.8. Obo6wmenue nonyuennsix pe3yibmamnos
Pe3ynbTatThl, MoJydeHHBIC BCEMU PaOOYNMH 3BEHBSIMH, 3aHOCST B

UTOrOBYIO Tabmuiy (Tada. 3).
Tabnuua 3

Hmozosas mabauya no oo6cnedosannomy oovekmy

S S S & R § S
T S - N - =
$S | 583 £¢8 SSs| 0., S | &5
TS | 2G| S8 o ST 83528 f3 S £
S o538 X (@357 &S SIS
o = §Q~4¥ S)ng 8)35 QgQO MQ‘ §°
2 3 g s R s S 3 S S S Y

& 5 =3 | S S < 8

1

[Tonb3ysicCh CHpaBOYHBIM MatepuajgoMm (mpwi. 6), ompeneisiorT
KJIACC Ka4ecTBa BOJIbI, KATETOPHIO TPO(MHOCTH M 30HY CAIPOOHOCTH

6 .

Canpobnocmu (0T rped. SApPros — THUJION) — CTEICHb 3arps3HEHUS BOJOCMA.

TpoghHocmb — XapaKkTepucTUKa BOJOEMA O €ro OMOJIOTMYECKON MPOYKTUBHO-
CTH, 00YCIIOBJIEHHOM cojiep>KaHueM OMOTEHHBIX 3JIEMEHTOB.
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oOclieToBaHHOTO yJyacTka Bojgoema. [lomydueHHbIe JaHHBIE COMOCTaB-
JSIOT C pe3yibTaTaMH aHaju3a OCHOBHBIX MOP(OJIOTUYECKUX TPYII
canpoTpodoB, a TakKe CO 3HAYEHHEM HMHJEKCa TPOPHOCTH U JASTAIOT
OOIIMI BHIBOJI O KAYECTBE BOJIbI OOCIEIOBAHHOIO YYacTKA.

Ha ocHOBaHMM KOMIUIEKCA HUCCIIEIOBAHUN, NMPOBEACHHBIX BCEMU
padouMMu 3BEHBSIMH, JeJaloT 000OIIEHHBI BBIBOJ O COCTOSIHUM BO-
J0eMa U MPOTEKaHUH MPOILIECCOB CAMOOYHUIIICHUS.

1.2. JlabopamopHas paboma 2
OyeHKa kauecmaa dOHHbLIX 0M/103CeHUll sodoema
no nokazameasiM 6akmepuo6eHmoca

Jlouusie otnoxkenus (J{O) urparoT BaxHYIO poiib B KPYTOBOPOTE
BEILIECTBA U SHEPTUU B BOJHBIX SKOCHCTEMAaX. 3HAUUTEIIbHAS JOJIS Op-
raHUYECKOr0 BEIIECTBa, 00pa3oBaBIIErocsi B BOJOEME, M OCHOBHas
4acTh MIPUBHECEHHOTO C BOAOCOOPHOM TUIOMIAIN TN TIOCTYITHBIIAS CO
CTOKaMH HE YCIIEBAET Pa3l0oXUThCS B BOJAHOM TOJIIE M OCAKIA€TCS Ha
MOBEPXHOCTHU IPYHTOB. 3/1€Ch B pe3yJIbTaTe AEATEIbHOCTA COOOUIECT-
Ba OCHTOCHBIX OpPraHW3MOB IMPOUCXOJUT €T0 JECTPYKIus. Bemymias
pOJIb B 3TOM MPOLIECCe MPUHAJICKUT CIOKHBIM OaKTepUaIbHBIM
KOMILJIEKCaM, COCTaB KOTOPBIX 3aBUCHUT OT THUIIA BOJIOEMA U psJia HKO-
aorudeckux ycioBui [7]. Ilpu Hammuuun kuciopona B JIO nmpeobiana-
€T a’poOHasi MUHEpaIu3aIus OpraHUYecKoro BEIIecTBa ¢ 00pa3oBa-
HUEM HEWUTpaJIbHBIX OMOTEHHBIX BELIECTB W MOTJIOIIEHUEM CBOOOIHO-
ro O,. B 0eCKUCIOPOJIHBIX YCIOBUSAX MPOMCXOAUT aHAdPOOHBIM pac-
naj C BBIJICJICHUEM BOCCTAaHOBJICHHBIX COCIMHEHHI. METaHa, CEPOBO-
nopojaa, amMuaka u Ap. M3ydenue cTpyKTypbl U GyHKIIMOHHUPOBAHUS
OakTeprnoOeHTOCA M I3MEHEHUH, TPOUCXOAIIUX B HEM IO BIUSHUEM
Pa3IMYHOTO POJia 3arpsi3HEHUM, MO3BOJISIET HE TOJBKO OXapaKTeph30-
BaTh MPOIECCHI, MPOUCXOIAIINE B BOJJOEMAX, HO U OLICHUTh DKOJIOTHU-
4ECKOe COCTOSTHUE BOJI0OEMa B IIEJIOM.

K MUKpOOHOIOTHYECKUM MOKa3aTelsaM, KOTOPbIe MOTYT OBITh HC-
MOJIb30BaHbI J11 KOHTpoJis kadecTBa JlO, oTHOCATCA: 00111asi YnCIIeH-
HOCTh 0aKTepuOOEHTOCA, YUCICHHOCTh a’pOOHBIX CampOTPOPHBIX
OakTepuii, aHA’POOHBIX OPOAMIBIITUKOB, CYIb(PaTPeayKTOPOB, COOT-
HOIIIeHUE a3poObl/aHa’spoObl M HEKOTOpEIe Apyrue. Cpean HUX Haubo-
Jee 3HAYMMBIMHM TIpH oreHke kadectBa JIO cumrtaroTcs oOrmas yuc-
JICHHOCTh OaKTepHOOEHTOCA M YHMCICHHOCTh a’3pOOHBIX campoTpod-
HBIX Oaktepuii [9]. AGcoNOTHBIE MOKa3aTeNu MPOAYKIIUU U JECTPYK-
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1 OB He MOTYT CIIy»XWUTb KPUTEPHUSIMU 3arpsi3HEHUSI TPYHTOB, OHU
XapaKTePU3yIOT COCTaB, (PU3UOJOTHYECKOE COCTOSHUE OaKkTeproOeH-
TOCA M HAIPaBJICHHOCTh MUKPOOHOJIOTMYECKHUX MporeccoB [14].

Ilenv pabomer — ouenka kayectBa J[O BogoeMa Mo HEKOTOPHIM
MoKa3aTeyisiM 0aKTepruoOEeHTOCA.

3aoauu:

1. Onpeaenuth 0OIIYI0 YUCICHHOCTh OaKTEpHOOEHTOCA B HCCIIe-
nyemoit mpo6e J10.

2. OnpenenuTh YUCICHHOCTh campoTpo(oB B MCCICTYyEeMOM IIpo-
oe J10.

3. Ha ocHOBaHuU NMpOBECHHBIX UCCICAOBAHUN OLIEHUTHh KauecT-
BO /1O B nccneayeMon Touke.

4. Ha ocHOBaHMHM pe3yJbTAaTOB HMCCJICAOBAaHUM, MPOBEJACHHBIX B
pPa3HBIX TOYKAX, cAejaTh 0000IIEeHHBIN BBIBOJ O KayecTBe IO o0OcIe-
JIOBAaHHOT'O BOJIOEMA.

Ot60p mpo6 IO ayist BBINOJHEHUS PaOdOTHl MOXHO IPOBECTH B
TeX K¢ TOUKaxX BOJOEMa, ¢ OTOMpanuch mpoOsl Boabl (cM. 1ad. pa-
0oty 1). MOXHO TaKkke U3y4aTh MOJICIbHBIC BOJO0eMbl. Kaxoe 3BeHO
cTyZeHTOB (3—4 4YeoBeka) aHAM3UPYET OTIEIBHYIO MPOOY.

JIst BBITIONMTHEHUS JaHHOW pabOThI OTBOJWUTCS J[BA 3aHSTHSL.
Ha nmepBoM 3aHSITHH CTYJCHTHI JENalOT BCE HEOOXOIUMBIC TIOCEBHI U
TOTOBAT TIperaparbl Ui IOjcYeTa OOIIeH YWUCICHHOCTH OaKTepui
(m. 1.2.1-1.2.3). Ha caexyromeM — TpoBOAAT TOJCYET OOIICH Ywc-
JIEHHOCTH 0aKTepUOOEHTOCA, YUCICHHOCTH canmpoTpodoB U OLICHUBA-
10T kauectBo J1O (. 1.2.4-1.2.6).

Pe3ynbTaThl HEOOXOIMMO COMOCTABUTH C pPe3ybTaTaMH, TOIY-
YEHHBIMH MPU UCCIICIOBAHUU TTPOO BOIBI.

Ilopsaook evinonnenus 1adopamopHoil pabomol

1.2.1. Iloozomoexka npo6 0OHHBIX OMI0IHCEHUTL 01 AHANIU3A

[Ipexae yem mpuctynuth K aHanusy 1O, marT KpaTKyr UX Xa-
PaKTEPUCTHUKY: YKa3bIBAIOT TNTYOMHY B3ATHS MPOOHI, IIBET, 3alax, TUII
O (mecok, WIKCTBIN MECOK, MECUaHUCTHINA Wi, W, TJIMHUCTBIA M U
T. 11.). JlaHHBIC 3aHOCAT B TaOymiy (Tadi. b).

ITocne aToro mpucTynarT K MoJAroToBke mpoosl J1O a1 ananusa.
BaxHbIM 3TarioM mpu MOATOTOBKE K aHaln3y ooOpasinoB O sBisercs
necopOIus KJIETOK 0aKTepHOOEHTOCAa U MX OT/ACJIICHUE OT MUHEPAIb-
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HBIX YacTull. JJIs 3TUX IeJIel UCTIOb3YIOT MUKPOU3MEIbYUTENh TKa-
et PT-2 (romorenusarop). Ilepen HaganmoM pabOThI IPOBOJIAT CTE-
PUIIM3AIMIO TE€X 4YacTed mpubopa, KOTOphle OyJIyT CONpHUKAcCaThCs C
npoOoit JIO. [Ins 3Toro Ha MUHIIET HAMATHIBAIOT HEOOJBIION KYCOK
BaThl, MOJIYYECHHBIN BaTHBIA TaMIIOH CMA4MBAIOT CIOUPTOM M MPOTH-
palrOT UM POTOPHBIA HOX M METAUIMYECKUM cTakaH mpubopa. 3aTem
TH YaCTH TOMOTEHH3ATOpa CTEPIIH3YIOT (IaMOHpOBaHHEM' C IIO-
MOIIBIO TTONOKEHHOI'0 BATHOTO TaMIioHa. MeTajuimdecKui cTakaH
npudopa Mpu STOM CIEAYyeT JAep>KaTh THOM BBEPX, YTOOBI IO MEpE HUC-
YyepraHusi KUCJIOPO1a TOPEHUE caMo MPEeKPaTUIIOCh.

CrepwisHoi murtetkod Ha 10 mur (C OTOMTBHIM HOCOM) OTOHMpPAIOT
HekoTopoe konmyectBo J1O. Eciu Heobxoaumo otaenuts O oT usz-
OBbITKA BOJIbI, TO UX (DUIBTPYIOT Ye€pe3 CTEPUIILHBIN CKIaadaThiii Oy-
MaxHbil QuibTp. Janee B3BemmBaoT 10 r IO Ha TeXHUYECKHX Be-
cax, C UCMOJb30BAaHUEM CTEPUIILHOIO YAaCOBOT'0O CTEKJIA. B3BereHHbIN
oopaser; J1O 3amuBaror 100 M cTepriibHOM BOAONPOBOIHON BOIBI U
obpabareiBaroT Ha PT-2 B Teuenue 5 mun npu 5000 o6/mMuH. OOpado-
TaHHBIM OO0pasen] (UIABTPYIOT uYepe3 CTEPWIbHBIM CKIIaa4aTblii Oy-
Ma)XHbIH (QUIBTP, BCTABJICHHBIM B CTEKJISHHYIO BOPOHKY H CMO-
YEHHBIA TUCTWUIMPOBAHHON BOJION. DUIBTPAT COOUPAIOT B CTEPUIIb-
HYI0 TyCTYyI0 KoyIOy. DUibTpoBaHue MPOBOAAT JIJII OKOHYATEIHHOTO
OTJIeJICHUS KJIETOK OT MUHEPAJIbHBIX YacTull. [loAroToBieHHas Takum
obpazom mpoda IO mpencrarisier coboit passeneHubii B 10 pas
(1:10) ucxomnsrii odbpasen /1O. Ee ucmonn3yroT s JadbHEHIIEro
MUKPOOHOJIOTHYECKOTO aHAIU3A.

[Tpu orcyTcTBHM TprOOpa MOKHO TIPUMEHATh PacTHpaHUe 00pasia
J1O B cTepuJIbHOM CTYNKE B TEUCHHE S MHH IaJIblIEM B PE3UHOBOM Tiep-
yartke, coOJ0/1ast BCE MpaBuiia padOThl B CTEPUIIbHBIX YCIOBUSIX.

1.2.2. Ilpuzomoenenue npenapamoe 0.,a onpeoeieHus
00welt uucieHHocmu 0aKmepuil Memooom
npamozo cuema (memoo Bunozpaockozo — bpuoa)

Meton cBOAUTCSA K TOMY, YTO B ONpPEJEICHHOM OOBEME HCClie-
JIyeMOro ooOpasiia HEeMOCPEACTBEHHO MOJ MHUKPOCKOIOM IIOJICUUTHI-

.

Dnambuposanue (ppanu. flamber — omanusaTe, mpokaauBath) — 00pa-
00TKa MOBEPXHOCTH IIAMEHEM; TIPUMEHSAETCS ISl CTEPHIIN3AINN PA3IHIHBIX
PEIMETOB.
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BAIOT KOJMYECTBO KJICTOK MUKpPOOpraHu3mMoB [16]. [{ist 3T0ro rotoBsT
(bUKCUpOBaHHBIE TIPEIapaThl.

IIpucomoenenue npenapama. Xopouo 00E3KUPUBAIOT MPEIMET-
HOE CTEKJIO U MapauHOBBIM KapaHIAIIOM IO CTEKIY PUCYIOT Ha HEM
kBagpar pasmepoM 2020 mMm. 3areM CTEepUILHON NHUNETKOW Ha
0,1 M HaHOCAT BHYTPh KBajipaTa TOYHO U3MEPEHHBIM 00BEM MOATO-
ToByieHHO# 1poOsl JIO (006bkruno ot 0,02 1o 0,05 mu1) u karuto 0,03 —
0,1% BomHoro pactBopa arapa. MuUKpoOOHOJOrHYECKOW TeTiel pac-
MPEACNISIOT KarlIio M0 BCeH TUIONaau KBajapaTa. Ma3ok BBICYIITUBAIOT
Ha Bo3ayxe. Ilocne Boickixanusi npemnapatr ¢ukcupyoT 20-30 muH B
96%-M cniupTe WM B IJIAMEHU CIIUPTOBKH M OKPAIIMBAIOT (hYKCHHOM
B TeueHue 1-3 muH (mpui. 2). OKpalieHHbIC TpernapaThl COXPAHSIIOT
710 CIICTYIOIETO 3aHATHS.

[Tockonpky B Tporiecce MPUTOTOBICHUS Ipermapara MOTYT Ipo-
W30HTH OMMOKHU Pa3IMvHOrO Xapakrepa (CIHMIIKOM MaJlo WJIH MHOTO
KJICTOK Ha Ipemnapate, mioxas (uKcaius, ciadas okpacka U Jp.), pe-
KOMEHyeTCSI IPUTOTOBUTh CPa3y HECKOJIBKO IpenapaTtoB (MHHHUMYM
7IBa), KCTIOJIB3YS Pa3HbIe 00BEMBI TPOOHI.

1.2.3. Iloceé na cpedy PIIA ona konuuecmeeHHo20 yuema
a’pooHbBIX canpomponvlx 6aKmepuii

[lepen moceBoM U3 MOATOTOBIEHHOHN MPOOKI JIO roToBIT cepuro
JECATUKPATHBIX PA3BEACHUI 10 TMOJYy4YEHHUS KOHEYHOTO DPa3BEICHUS
1:10* (uerBeproe) mwmm 1:10° (msroe). Pa3BemeHus TOTOBST IO METO-
MKe, oncannoii B 1. 1.1.1.

[Ipou3BOAT TOCEB M3 KaXKJIOTO Pa3BEACHUS TITyOMHHBIM CIIOCO-
ooMm Ha cpeny PITA B aByx moBTropHOCTsAX (cM. 1. 1.1.2). Yamku ¢ mo-
ceBaMu HHKYGHpYIOT B TepMoctate 5 — 7 cyrok mpu 28° C.

1.2.4. Iloocuem kononuii na wawmkax Ilempu
u onpeoesieHue YUCAeHHOCHU Canpompo@ublx daxkmepuil
[Togcuer komoHuM Ha yamkax [letpu u onpeneneHne YuCIeHHO-
ctu canpotpodusix 6akrepuit (N, KOE/r JIO ) npoBoasT TOYHO Tak
e, Kak 1 TIpH aHanu3e mpod Boel (cM. 1. 1.1.3 u 1.1.4).

1.2.5. Onpeoenenue obweii uucirenHnocmu dbakmepuodenmoca

Jlns ompeneneHus OOIIEH YHCICHHOCTH OaKTepuoOEHTOCAa HC-
MOJIB3YIOT OKpAIlIEHHBIE Mpenaparhl, MOATOTOBICHHBIC HA MPEIbITY-
mem 3ausaTuu (cm. m. 1.2.2).
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[TogcueT KoMUYecTBa KIETOK MPOBOAAT MPU MAaKCUMAJILHOM YBe-
JUYCHUU MUKPOCKOIIA, UCIIOJIB3YyS MacIsIHYr0 uMMepcuto. st oourer-
YeHUs Mpollecca MoAcueTa B OKYJIAp MUKPOCKOIIa BCTABIISIFOT OKYJISAP-
HYIO CETKY M MPOBOJIAT TOJCYET KIECTOK B KBaJpaTax OKYJISIPHOU CET-
ku. [Ipr OTCYTCTBHM CETKH IPOBOJST MOJICYET KIIETOK HETIOCPE/ICT-
BEHHO B MOJIAX 3peHus: Mukpockona. [IpocuntsiBaror 50 — 100 kBas-
patoB cetku (He MeHee 10 mosteli 3penus). B mporecce mojcyera Kie-
TOK TMperapar MepeJBUTaOT M0 auaroHandd. Ecim mojacder BeayT B
KBaJpaTax CETKH, TO YYHUTBHIBAIOT TakKXXe KIETKH, TMEPECEKAOIINe
BEPXHIOIO M MPaBYI0 CTOPOHBI KBajapaTa. [[s momydeHus TOCTOBEP-
HOTO pe3yibTaTa 00Ilee YHCII0 MOJICUYNTAHHBIX KIETOK JOJDKHO OBIThH
He MmeHee 600. PesynpTarsl mojcuera 3aHOCAT B Ta0I. 4.

[lepecueT cpeHEro KOJIMYECTBA KJICTOK B KBajJpaTe CETKH (ImoJie
3penusi) Ha comepkanne Oaktepuil B 1 T JIO (Ngogyw) TPOBOAAT IO

dhopmyie:

(M£m)-S-r [a ] 2 O],

N6.06u4. = 5.V

rje S — IUIoIaabh OKPAIISHHOI'O Ha CTEKJC Iperapara, MKM? (4-108);
I — pa3BeicHHUE, U3 KOToporo ObL1 caenan npenapar (10); S — miomas
KBaJipaTa OKYJSIpHOU ceTKH (TOJIs 3peHUs), MkM%; V — 00BeM poOBl,
3aTpayeHHBIi Ha TPHTOTOBJICHHE OKPAIICHHOrO IIpernapara, M,
M — cTaHgapTHAas OIIMOKA.

Tao6amma 4

Pe3ynomamut npamozo cuema Kiemok daxkmepuii

Ne kBazpara ceTku (Mo 3peHUsI) KosmmuecTBO MUKpOOHBIX KIIeTOK (N;)
1 Ny
2 N2
i n;
Hroro: 2 N;
CpenHee KOJIM4eCcTBO KJIeTok (N) 2 il

[Lnomane KBajapaTa OKyJIAPHON CETKW WM IOJISI 3PEHUST ONPEIE-
JSIFIOT C TIOMOIIBI0 00BEKT-MUKpoMeTpa. ETro rmomMeniaroT BMecTo mpe-
rapara Ha OPEIMETHBIA CTOJIMK W MPU TOM € YBEIWYECHUH, MPU KO-
TOPOM TMPOBOJWIM TMOJACYET KIETOK, OIMPEACISIOT pa3Mep CTOPOHBI
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KBajJipaTa OKYJSPHOW CETKH WM JUaMeTp IoJisa 3peHus (mpwr 5).
3Has CTOPOHY KBajpaTa CETKH, BBIUMCIISAIOT IUIOIIAb OIS 3PCHUS S
o opmyine s = arl.

CraHIapTHYIO OIIMOKY ONMPEACIIAIOT TOYHO TaK JKe, KaK yKa3aHo B
n. 1.1.4,

1.2.6. Ananusz u 0606uwienue nOYUEHHBIX PE3YIbIMAMOE

Ha ocHOBaHMM MOJYyYEHHBIX PE3YJHTATOB MO OIMPEACICHUIO 00-
el YUCIEHHOCTU OaKTEpPHOOECHTOCA M YUCICHHOCTH CapPOTPO(HBIX
OakTepuil onmpenenstoT Kiacc kadecTBa ucciaeayemsix 1O, Moab3ysach
CIPaBOYHBIM MaTepuaaoM (rpui. 7). Pe3ynbTarsl, MOaydeHHbIC BCEMU
pabOYUMU 3BCHBSIMH, 3aHOCAT B UTOTOBYIO TaOymiy (Tadi. b).

Tab6muia b

Hmozoeas mabauya no oocinedosannomy 00vekmy

Ne roukn | Ommucanue JI0 | Ngoow , KII/T N., KOE/r Knacc xauectna /10

1

[TonydeHHbIC JaHHBIC COIOCTABISIIOT C pe3yJbTaTaMH aHan3a
npo6 Boabl. Ha ocHOBaHMM KOMILIEKCA MPOBEACHHBIX HCCIICIOBAHUM
NienaroT 000O0IIEHHBINA BBIBOJ O COCTOSHUHU BOJIOEMa U IMpolieccax ca-
MOOYHIIIEHHUS.
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TeMa 2. OnleHKa COCTOSIHUS ITOYB

[IpakTr4ecKn Bce BUIBI YETOBEUECKOU JIESTEIBHOCTHA COMPOBOXK-
JAIOTCS] HAPYLIEHUEM COCTOSIHUS OKPYKAFOIIEN CPEABI, B TOM YHUCIE U
no4yB. OCHOBHBIE HAPYIIEHUS] TOYBEHHOTO MTOKPOBA CBA3aHbI ¢ (Pu3u-
YECKUM, XUMHUYECKUM M OHOJIOTHYECKHM BHJIAMH aHTPOIMOTEHHOTO
Bo3jaeiicTBus. Ilpu mporeccax TpaHchopMaluy 3arps3HSAIONUMX Be-
IIECTB B XOJI€ CAMOOYHIIECHHUS B TMOYBE MOTYT OOpa3OBBIBATHCS HE
TOJIbKO O€3BpEeHbIE BEIIECTBA, HO U €Ile 00Jiee TOKCUYHBIE COeIUHE-
HUS, HEXeJM nonaBiue B Hee. CyIIeCTBEHHBIM MOXKET OKa3aThCAd U
KOMOMHUPOBAHHOE JEHCTBUE TOKCUKAHTOB, MPUYEM BEIIECTBA MOTYT
BECTH Ce0sl U KaK CUHEPTUCTHI, U KaK aHTarOHUCTHI. M3mMeHenus, npo-
UCXOJIAIIME B MOYBE IOJI BIMSHUEM PA3JIMYHOIO POJia 3arps3HCHUMH,
MOTYT MOBJIEYh 32 COOOM MOTEPIO MOYBEHHOT'O IJIOJAOPOAUS U IPUOO-
pPETEHNE TOKCUYECKUX ISl )KUBBIX OPTAHU3MOB CBOMCTB.

Bce Buapl BO3ACHUCTBHUM B IEPBYIO OUYEpPEAb CKa3bIBAKOTCS Ha
MUKPOHACEJICHUM TMOYB KaKk HauOojee YyBCTBUTEIBHOM U OBICTPO
pearupyroimeM KOMIIOHEHTE JIF000H 3KOCHCTEMBI. BONBITMHCTBO 3a-
TPSA3HUTENIEN BIIMSIOT HA YHCJIEHHOCTh, BUJOBOM COCTaB U KU3HEEA-
TEIIbHOCTh MOYBEHHOW MHUKPOOMOTHI. OHU WHTHOUPYIOT MPOIECCHI
MUHEPAJIN3ALMU U CUHTE3A PA3JIMYHBIX BEIIECTB B NIOYBE, MMOJABIISIOT
JIbIXaHUE TTOYBEHHBIX MUKPOOPTaHU3MOB, BBI3BIBAIOT MUKPOOOCTATH-
yeckuil 3pdext. Hanbonee n3yueHHON K HACTOSIIEMY BPEMEHHU SIBJISI-
€TCSl peaKlusl Ha 3arps3HEeHUuE OaKkTepuil U MUKPOCKOIMHUYECKUX T'pH-
OOB, MOTOMY HX YaIlle BCETO UCIOJb3YIOT B Ka4yeCcTBe OMOMHIUKATO-
POB P MOHUTOPHUHIE MOYB.

2.1. JlabopamopHas paboma 3
OyeHka Kayecmed no4e ¢ NOMoujbio 6aKkmeputi
poda Azotobacter

OaHUM U3 UHAMKATOPOB COCTOSIHUS TOYB SBJISICTCS MPUCYTCTBUE
B HHUX a30TQUKCUPYIONIMX OaKTEpU, YPOBEHb >KU3HEICSATEILHOCTH
KOTOPBIX CIYKUT OOBEKTHUBHBIM IOKA3aTEJIEM ILIOAOPOJUS TOYBHI.
CBoOomHOXHMBYIIHE a3oTdukcaTopbl poaa Azotobacter mpemamounra-
I0T TYMYCUPOBAHHbIC TIOYBBI C HEUTpaJIbHOM peaklueil cpepl, bora-
ThI€ JOCTYNMHBIMH COeAMHEHUAMH (ocdopa U AOCTATOYHBIM KOJIUYE-
CTBOM OPTraHMYECKOTO BEIIECTBA W BJard. XUMHUUYECKOE 3arpsi3HEHUE

22



BEJCT K CHIDKCHHUIO TIOAOPOAMS MOYB M, CIEIOBATEIbHO, K CHUXKE-
HUIO YHCJICHHOCTH U JIaKe IMOJHOMY HMCUE3HOBEHHUIO OAKTEPHil 3TOTO
poma. B cBs3u ¢ stum Oaktepum poma Azotobacter tpamunmoHHO
MPUMEHSIOTCS KaK WHIMKATOPhl XUMHUYECKOT'0 3arpsi3HEHUS TTOYBHI.

B nmanHOW paboTe MCMOB3YETCSs METOJ OIEHKH OMOJIOTHYECKOMN
TOKCHYHOCTH MOYBHI 10 HEKOTOPBLIM IapaMeTpaM pocTa OakTepuil po-
na Azotobacter: ux uncieHHOCTH, CpeHEMY TUAMETPY KOJIOHHWH B KO-
s¢dunmenty Bausuusa (Kg) [10, 15]. K mocTtomHCcTBaM MeTO/Ia OTHO-
CSTCSI MPOCTOTA U JOCTYIMHOCTb, KPOME TOT'O, OH IMO3BOJSIET OBICTPO
aTh OPUEHTHPOBOYHYIO OICHKY OHMOJIOTHYECKON TOKCHYHOCTH WC-
CIeAyEeMBbIX CyOCTpaToOB.

Ilenv pabomoet — o1ieHKa OMOJOTUYECKONW TOKCUYHOCTH MOYB IO
HEKOTOPBIM TTOKa3aTeNsIM pocTa OakTepuii p. Azotobacter.

3aoauu:

1. Onpenenuth YUCICHHOCTh OakTepmii p. Azotobacter B uccie-
TyeMBbIX o0pa3Iiax MmoyB.

2. OnpenenuThb CpeaHUN  AuaMeTp  KOJOHWUWM  OakTtepuit
p. Azotobacter, BrIpocIINX B IIOCEBaX M3 Pa3HBIX 00Pa3IOB MOYB.

3. Paccuntath kKOd(PGUIIUEHT BIUAHUS IS UCCIETyEMBIX 00pa3-
IIOB MOYB.

4. Ha ocHOBaHUM IIPOBEJACHHBIX MCCIICOBAHUN OIICHUThH KayecT-
BO MCCJICTyEMBbIX TTIOYB U pacHpeie/iuTh UX MO0 MEPE BO3pacTaHUs TOK-
CUYHOCTH.

Kaxmoe 3BeHO cTyneHTOB (3—4 desoBeka) aHAIU3UPYET OTACIb-
HBII 00pa3ell MoYBbl, CPEId KOTOPHIX OAMH 00pa3ell — KOHTPOJIbHBIM.
J1J1s1 BBITIOTHEHUS TaHHOM pabOThl OTBOJAUTCSA /iBa 3aHsATHs. Ha nmepBom
3aHATHM CTYJCHTHI JENAloT BCe HeoOXxoammble moceBbl (1. 2.1.1 u
2.1.2). Ha caemyromiem — 00pabaThIBatOT Pe3yJIbTaThl IIOCEBOB. MPOBO-
AT TIOJCYET YHMCICHHOCTH Oaktepuii p. Azotobacter, ompenensior
CpeIHUI TMaMeTp KOJOHHM, pacCUUTHIBAIOT KOIPPUIIMEHT BIUSHHUS,
JICNIal0T BBIBOJI O Ka4eCTBE UCCIIe0BaHHBIX mouB (1. 2.1.3-2.1.5).

Ilopsaook evinoanenus 1adopamopHoil padbomol

2.1.1. Ilpucomoenenue noueeHHOIU CyCneH3UU U PA36€0eHUll

JIJIsT KOJTMYECTBEHHOTO yueTa OakTepuit p. Azotobacter mpuMeHsroT
MOCEB Ha TBEPAYIO MUTATEIILHYIO CPEAy M3 MPEABAPUTEIHLHO TIPUTOTOB-
JICHHOM MOYBEHHOM cycrien3uu. [locTynarot ciaeayommm oopa3om.
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Hccnenyemyto mo4By MOMENIAIOT HA YaCOBOE CTEKJIO, MpeaBapH-
TEIHHO CTEPUIIM30BAHHOE TOPSANUM CIUPTOM. CTEpHIIBHBIM ITHHIIE-
TOM YIQJISIOT KaMHHU U pacTUTENIbHBIC ocTaTKu. [locie 3Toro B3Bemu-
BAlOT Ha TeXHUYECKUX Becax 10 T MOYBBI U MEPEHOCST €€ B CTEPHIIb-
HYIO CTYTIKY.

Jlst nucnieprupoBaHusl TOYBEHHBIX arperatoB U JECOPOIMM KJie-
TOK MHKPOOPTaHU3MOB C TOBEPXHOCTH TIOYBEHHBIX YACTHI] TOYBY
MOABEPraroT CreuaibHON 00paboTKe. bepyT ABe CTEpUIbHBIC KOJOBI
emkocThio 250 Mi: ogHy co 100 M BOIOITPOBOAHOM BOIBI, APYTYIO —
nyctyto. [IoaroToBICHHYIO HAaBECKY MOYBBI YBIAKHSIIOT IO TAaCTO00-
pPa3HOTO COCTOSTHUS HEOOIBIITUM KOJUYECTBOM CTEPUIIBHON BOIBI U3
TIEPBOM KOJIOBI M PACTHPAIOT 5 MUH CTEPUIBLHBIM PE3MHOBBIM IECTH-
KOM HJTU TIJIbIIEM B PE3MHOBOM MepyaTKke, COOJIt0Ias BCe MpaBuia pa-
OOTBI B CTEPUJIBHBIX YCIOBHUSX.

[TonyyeHHyI0 KalMIeOOpa3HYI MOYBEHHYIO MAacCy KOJUYECT-
BEHHO TMEPEHOCAT B MYCTYIO CTEPUIIBLHYIO KOJOY, MHOTOKPATHO CMBI-
Basi OCTATKH TIOYBBI CO CTEHOK CTYIKH CTEPUIBLHON BOJOW M3 NEPBOM
KOJIOBI. 3aTeM KOJIOY C MOYBEHHOW CYCIEH3UEW CTAaBIT HA KadalaKy
u BcTpsxuBaroT B TeueHue 10 muH. Ilocime 3Toro cycneHsum naroT
OTCTOATHCS 15 MUH, 4TOOBI OCEN KPYIMHBIC YaCTHIIhI, U Cpa3y JKe UcC-
MOJIB3YIOT JIJIsl IPUTOTOBJICHUS pa3BeacHHM (puc. 5).

1 Ma 1 M IMa 1ma 1ma

10 r mo4emI

—“— NpoOHPKH
% c9 M
.| cTep. BObI

o

pess : i
100 ma

CTEePH/IBHOH
BOJBI

(1:10)

Fair,|

) 2

1:10°  1:10° 1:10° 1:10° 1:10°

Puc. 5. Ilpueomosnenue pazsedenuii nougeHHo20 0opaszya

[Ipy 5TOM YUYUTBHIBAIOT, YTO B MOJYYCHHOM CYCIICH3MH IT0YBA pa3-
BeneHa B 10 pa3 (10:100 wm 1:10). ITocnenyronme pa3BeacHUs ro-
TOBST TaK ke, Kak onucano B 1. 1.1.1.
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2.1.2. Iloceé na numamenvHyto cpeoy
0J11 KoJluuecmeeHHo20 yuema oaxmepuii pooa Azotobacter
Jlns ompeneneHus YHCICHHOCTH Oaktepuil poma Azotobacter
IpOM3BOAAT ToceB B 4damku Ilerpm Ha cpemy DOmobu. CTepuiabHBIC
YalIKK 3aJUBAIOT PACIIaBIEHHOM M oxyaxaeHHoi no 45° C cpenoii,
ClIerKa MPUOTKpbIBas KPBIMIKKA. Pacxoa cpeabl Ha KaXKIylH 4YallKy
okosio 10-15 mn. JlatoT cpene 3acThiTh, MOCIE YEro CTEPHIHLHON Mu-
netkoit BHocAT 0,1-0,2 M1 )KMAKOCTH Ha TIOBEPXHOCTH TBEPIOM CPEIb
B CEpEIMHY YalllKh U paCTUPAIOT KAIUIIO CTEPUIbHBIM 1maresem Jpu-
raigsckoro. ChemyeT paboTath O4YeHb aKKypaTHO, 4TOOBI HE IOBpeE-
JUTh TTIOBEPXHOCTH Cpeibl. IToceBhl AenaroT U3 Kaka0ro pa3BeICHUS B
JIBYX MOBTOPHOCTSX. Yalllku ¢ MOCEBAMU MHKYOUPYIOT B TEPMOCTATE
5-7 cyrok mpu 28° C.

2.1.3. Ananus3 eévipocuiux KOJ10HUI

Ha cpene Dmbu 6aktepun poma Azotobacter pactyt B Buje ILIO-
CKHUX CIIU3UCTBIX KOJOHUN MAacTOOOpAa3HOW KOHCUCTEHIMU. XapaKTep-
HO TaK)X€ MUTMEHTHUPOBAHUE, KOJOHUU MPEACTABUTENCH pojia MOTYT
OBITH OKpAIlIEHbl B TEMHO-KOPUYHEBBIH, 3€JIEHBIN U APYTUe 1[BETA WU
KE€ MOTYT OBITb OECIIBETHBIMH B 3aBUCUMOCTH OT BHJJIOBOU MPHHA/I-
JI€KHOCTH.

[IpoBOJAT MUKPOCKOTTUPOBAHUE HECKOIBKUX TaKUX KOJOHUH, JJIs
Yero roToBAT Ipernaparbi-Ma3ku (npui. 2, 3).

Krnetku Gaxtepuii pona Azotobacter orHocuTeapHO KpymHbie (1-
2 MKM B JWaMeTpe), OOBIYHO OBaJIbHBIC, HO 00JIAJAI0T TUIEOMOpPQU3-
MOM, TO €CTh MOTYT UMETh pa3Hyl0 (HOpMYy — OT MaJOUYKOBUIHOM 0
chepuueckoii. Ha MHUKPOCKONMUUYECKUX Mpenaparax KIETKH MOTYT
pacnojiaratbCsi OJJMHOYHO, MapamMu, HEMPaBWIBHBIMU CKOIUICHUSMH
WM, U3PEKa, IEMOYKaMU Pa3JIMdyHOM JJIMHBL. [ paMoTpullaTeIbHbIE.
DopMUPYIOT 0COOBIC TOKOSIIUECS (POPMBI — ITUCTHI, HE OOpazyroT
criop. B cBexux KyJbTypax KJIETKH IMOJBHXXHBI 3a CUET MHOTIOYMC-
JIEHHBIX )KT'YTUKOB. B 0oJiee Mo3IHUX KYJIbTypax KJIETKU TEPSIOT MOJ-
BIDKHOCTh, MPUOOPETAIOT TMOYTH KOKKOBUIHYIO (pOopMy W TpOAyLH-
PYIOT TOJICTBIN CIIOM CAU3H, (GOPMUPYIOIINI KANCYIy KIETKH.

[ToacdeT TUMMYHBIX KOJOHUN W ONpPECNICHHE YUCICHHOCTH Oak-
Tepuil poja Azotobacter mpoBoaST TOYHO TakK ke, KaK ONPEICICHHE
YUCJIEHHOCTH KOMUOTPO(OB Mpu aHanuze npod BoAbl. Pe3ynbraThl
MoJicYeTa KOJOHMM 3aHOCAT B TaOIMIly, aHAJIOrHMuHyr Ta0a. 1 (cm.
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n. 1.1.3). Jlnsa onpenencHus uncna kietok B 1 T mouBbl (N4, , KOE/r
IIOYBHI ) POBOISAT PAacyeThl B COOTBETCTBUU C 11. 1.1.4,

ITocne mojcyeTa KOJOHUM U3MEPSIOT UX auameTp. s storo Oe-
PYT YAllIKA ¢ ONTUMAIBHBIM YUCJIOM KOJOHUM, KOTOPBIE UCITOIb30Ba-
JM JJI ONIPECIICHHs YMCIICHHOCTH OakTepuii pojga Azotobacter. Ecin
Kakasi-nOO KOJOHUS UMEET HENMPaBUIbHYIO (POpMy, TO pacCUUTHIBA-
I0T CpEJIHEE 3HAUYCHHUE €€ IHaMeTpa M3 HECKOJbKUX u3MmepeHuid. Pe-
3yJIBTAThl U3MEPEHUH 3aHOCST B Ta0JHITy (TalII. 6).

TaoOmuma 6

Pe3ynvmamut uzmepenuit ouamempa KoJ10HUU
oaxmepuii p. Azotobacter

Ne kooHUHN auametp (d;)
1 d;
2 d;
i di
Uroro: > d

[locne m3MepeHus: TUaMETPOB BCEX KOJOHUW HAXOJSAT CpEIHEe
3HayeHue auameTpos (D,) mo dopmye:

Dcp:(zdi/i)im [MM]1

riae Y di — cyMMa JuaMeTpoB BceX KOJIOHHH, | — KOJTMYECTBO KOJIOHUH,
M —cTaHJapTHas OMIMOKA.

CraHapTHYIO OIIMOKY ONPEAENISIOT TOYHO TaK e, KaK yKa3aHo B
m 1.1.4.

2.1.4. Onpeoenenue koIphuyuenma enuanusn

CreneHb BIMSHUSA U3y4aeMOro oOpasiia mouBbl HA CKOPOCTh POC-
Ta KOJIOHMI OakTepuii poaa Azotobacter orneHuBarOT 10 OTHOMICHHIO
CPEIHETO 3HAYCHMs JTMAMETPOB KOJIOHWM B OIBITHBIX BapHaHTaX K
CpEeIHEMY 3HAYEHHUIO TUAaMETPOB KOJIOHUM B KOHTpOJIE:

I<B = Don / DKOHTp )

rae Kg — koadpuuuent snusinus; D, — cpeHee 3HaueHue JuaMeTpoB
KOJIOHUM B OIBITHOM 00pasue Mo4Bbl, Dy — CpenHee 3HaYeHHE
IUaMETPOB KOJIOHUI B KOHTPOJIBHOM 00pasIle.
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Ecnu K=1, To n3yuaemplii ONBITHBIN 00pa3ell MoYBbl HE OKa3bIBa-
€T BJIUSHUS HAa CKOPOCTh POCTA KOJIOHUM TECT-OpPraHU3Ma IO CpaBHE-
HUIO C KOHTPOJIbHBIM oOpasnoM. Eciu K < 1 - pgelictBue wHruoOu-
pytomiee, ipu K > 1 nabmogaerca crumyssanus. Comnoctapiiss Kodg-
(ULMEHTHI BIUAHUS PA3IMYHBIX MOUYBEHHBIX 00pa3Il0B, MOKHO TOJIY-
YUTh JJAHHBIE 00 UX CPABHUTEILHOU TOKCUYHOCTH.

2.1.5. Ob606wenue nonyueHnvix pe3yiomamos
Bce pesynbTaThl 3aHOCAT B Tadumiy (Tadi. 7).
Tabmauma 7

Hekomopule nokazamenu pocma u pazeumus 6axmepuii
p. Azotobacter ¢ ananusupyemvix nousenunvix oopasuax

Ne nousennoco obpaszya D, xononuii, mm N,; , KOEl2 nouswi Kz

1

Ha ocHOBaHMHM IOJIYyYCHHBIX PE3yJIHTATOB 0 M3YYCHHUIO ITOITYJIS-
uu Azotobacter onpeaenuth, Kakoi M3 MOYBEHHBIX 00pa3loB 00JIa-
maeT HauOOJbIIEH OHWOJOTMYECKOM TOKCHUYHOCTBIO. Y CTAaHOBUTE,
MMEIOTCS JIU CPEIH M3YyUYCHHBIX MTOYB TaKHE, KOTOPhIE CHUXKAIOT MOKa-
3atenu pocta u passurust Ha 50% (LDsg)® 1 xoTopsie 06agaror Gro-
IUIHBIMA® CBOMCTBAMHE (LD1q0).

Tema 3. OeHKa COCTOSIHUSA OKPY>Kawliel cpeabl
C NOMOILbI0 CAHUTAPHO-NOKAa3aTe/bHbIX
MHUKPOOPTraHU3MOB
K canurapHO-noka3zareibHbIM MUKPOOPTraHU3MaM OTHOCST MPE.I-

CTaBUTEJICH OOJMIaTHOW MHUKPOOMOTHI YEIOBEKA M >KUBOTHBIX, OOM-
TAlOIINX B KHUILIEYHUKE WM pecrnupaTopHOM Tpakrte. C 3KCKperamu

8 Jlemanvnas 0osa (ot mat. letalis — cMeprenbHBIi) — 1032 KaKOro-mbo
XUMUYECKOTO WIH (PU3NYECKOTO areHTa, BO3/JACHCTBUE KOTOPOU Ha *KUBOW opra-
HU3M MPUBOJIUT K cMepTesibHOMY Hcxoay. LDsy — momyneransHas (cpeassist je-
TanbHas) no3a. OnuH U3 HanboJiee MIMPOKO NMPHUMEHSIEMBIX IMOKa3aTeseii omac-
HOCTH TOKCHYHBIX BEILIECTB.

¥ Buoyuonwiii (ot rped. bios — xu3mp 1 gar. caedo — youBa) — yHHYTO-
KAIOIIUN BCE KUBOE.
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OpraHM3Ma OHH IIONAJAIOT BO BHEIIHIOK CPEIy, IJIe ONPEICIICHHOS
BpEMs COXPAHSIOT JKH3HECIIOCOOHOCTh. OOHApYyKCHHE CaHHUTAPHO-
MOKa3aTeIbHBIX MHUKPOOPTraHW3MOB B OKpY’KaoIEeH Cpele KOCBEHHO
yKa3bIBaeT Ha BO3MOXKHOE MPHCYTCTBUEC NMATOICHHBIX MHUKPOOOB, BBI-
JEISAIONIMXCS U3 OpraHU3Ma TEMH K€ MyTsAMH. TakuM 00pa3oM, CaHu-
TapHO-TI0Ka3aTeIbHbIC MUKPOOPTaHU3MbI SIBJISIOTCS HE TOJBKO WHJIH-
KaTopaMu 3arpsA3HCHUS OKPYKAOIIeH Cpeibl BBIICICHUSIMH YeI0BEKa
U SKMBOTHBIX, HO W IIOKa3aTelieM e¢ OSIHISMHYECKON OMacHOCTH
(6e3omacHOCTH).

OmnpenereHne  CaHUTAPHO-TIOKA3aTCIbHBIX ~ MHUKPOOPTaHU3MOB
MOYKET MPOBOJUTBCS KAUeCmEeHHo U Koauvecmeenno. Kauecmeennas
OLICHKA MOJpa3yMeBaeT ONpe/ICICHUE HATUYNS WM OTCYTCTBHUS CaHU-
TapHO-TI0Ka3aTeIbHBIX MHKPOOpPraHu3MOB. [10100HBIC HCCiIeIOBaHUS
IPOBOJAT, KOI/la OOBEKTHI BOOOINE HE JOKHBI COJACPIKATh JTAHHBIC
MHUKPOOPraHU3Mbl M KOTJa HEOOXOIUM OPHUCHTHPOBOYHBIM aHAJIHU3.
[lpu xoruuecmeennoll OUEHKE BBIABISIOT CTEIEHh OOCEMEHEHHsS ca-
HUTApHO-IT0OKa3aTeIbHBIMI MUKPOOPraHU3MaMH, CPaBHUBAIOT €€ C yC-
TAaHOBJICHHBIMH HOPMaTHBaMH M Ha OCHOBAaHUH STOr0 JArOT 3aKJIIOve-

HUe 00 SmuaeMUYecKol omacHocTH (0€30MacHOCTH) HCCICAYEMOIO
oonekra [12, 13].

3.1. /labopamopHast paboma 4
OyeHKd caHUMApHO-2U2UeHU4eCcK020 COCMOsIHUA
066€eKmoe pabouell 30Hbl

OOBeKTH paboueii 30HbI MOJIBEPral0T CAHUTAPHO-MUKPOOHOJIOTH-
4eCcKoMy 00CIIeTOBAaHHIO, TOCKOIBKY

1) ux MUKpOOHOE 00CEMEHEHHME YEeTKO OTpakaeT THTHEHUYICCKOEC
COCTOSIHHE CPEJIbl, HEMIOCPEICTBEHHO OKPY>Kalollel YeJIOBeKa B TeUe-
HUE paboyYero JiHS,

2) Takue 00BEKTHI MOTYT CIIYKHUTh TIOCPEIHUKAMH TIPU TIeperade
BO30yuTEIeH MHOTHX HH(PEKIIMOHHBIX 3a00I€BaHUI.

BaxxHelmmm NCTOYHUKOM MUKPOOHOTO 00CEMEHEHUS TaKUX 00b-
CKTOB SIBJIICTCS YEJIOBEK. bONBIIOE KOTMYECTBO PAa3HOOOPA3HBIX MUK-
POOPraHU3MOB TOMAJAET Ha HUX TakKe€ M3 BO3AyXa, BO3MOXKHO 3a-
IpsI3HEHNE HACEKOMBIMHU U T. II.

[Ipyu caHUTapPHO-MUKPOOUOJIOTUYECKOM OOCIEIOBAHUN OOBEKTOB
paboueil 30HbI OOBIYHO YCTAaHABIWBAIOT MPHUCYTCTBUE W KOJUYECTBO
CaHUTApPHO-TIOKA3aTeIbHBIX MHKPOOPTaHW3MOB — HWHIWKATOPOB TOTO
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WM MHOTO BHJA 3arpsA3HEHUs, TOT/a Kak uX o0iiee MUKpOOHOE 00-
CEMEHEHHE MOKET MPEJCTABIATh MHTEPEC JIMIIb B HEMHOTUX CITydasX.

Ilenv pabomsr — oueHKAa CAaHUTAPHO-TUTUEHUYECKOTO COCTOSTHUS
Pa3IUYHBIX 00OBEKTOB B YUEOHBIX JIAOOPATOPUSIX U BCIIOMOTaTEIbHBIX
MOMENIECHUAX C TMOMOIIBIO CAHUTAPHO-TIOKA3aTEIbHBIX MHUKpPOOpra-
HU3MOB,

3adauu:

1. OnpeaenuTh NPUCYTCTBUE B UCCIECTYEMOM OOBEKTE CaHUTAP-
HO-TIOKA3aTeJIbHBIX MHUKPOOPTAaHU3MOB — HWHIWKATOPOB BO3AYIIHO-
KareJbHOTO 3arpsi3HEHUST OKPY>Karolen Cpe/Ibl.

2. OnpenenuTh MPUCYTCTBUE B MCCIEAYEMOM OOBEKTE CaHUTap-
HO-TIOKA3aTeJIbHBIX MHKPOOPTaHU3MOB — HWHIUKATOPOB (PEKAIBHOTO
3arpsi3HEHUS OKPYKAIOIIEH CPe/Ibl.

3. OnpenenuTh MPUCYTCTBUE B MCCIEAYEMOM OOBEKTE CaHHUTap-
HO-TIOKA3aTeJIbHBIX MHUKPOOPTAHU3MOB — HMHJIMKATOPOB 3arps3HCHMUS
OKPY’KarOIIEH CpeIbl pa3iaraloiiMHICs OPraHUYECKUMHU BEIlIeCTBaAMHU.

4. Ha ocHOBaHWMW TPOBEJICHHBIX HCCICAOBAHUN NaTh IpeaBapH-
TEJIbHYIO0 CAHUTAPHO-TUTHEHUYECKYIO OLIEHKY MCCIIeTyeMOro 00heKTa.

JIis BBIIOHEHUS JAaHHOW paOOThl OTBOAWUTCSA [BAa 3aHSITHI.
Ha nepBoM 3aHSITUM CTYJEHTHI TPOBOAST OTOOpP MpoO M JAEnaroT BCe
HeoOxoaumble ToceBbl (1. 3.1.1-3.1.2). Ha cneayromemM — nMpoBOISAT
aHaJIN3 TTOCCBOB M OIICHUBAIOT CAHUTAPHO-TUTUECHUYECKOE COCTOSHUC
ucciemxyemMbeix 00bekToB (1. 3.1.3-3.1.4).

Ilopsaook evinonnenus 1adopamopHoll padbomol

3.1.1. Memoowt ombopa npo6

Haubonee npocTeiMU U yIOOHBIMU METOJIaMH 0TOOpa mpobd ¢ 1o-
BEPXHOCTEH SBIIAIOTCS METOJ] CMBIBOB M METOJ] OTIIEYATKOB.

Memoo cmvios

CMBIBBI TIPOU3BOJAT C PA3IUYHBIX MOBEPXHOCTEH YBIAKHEHHBI-
MU CTEPWJIbHBIMM BAaTHBIMM TaMIIOHAMH, KOTOpPbIE 3aKpEIUICHbl Ha
CTEKJISHHBIX WJIM METAJUIMYECKUX MaJOYKaX U BMOHTHPOBAHBI B IPO-
OWpPKHU C BaTHO-MapJIEBLIMU TTPOOKaAMHU.

B npobupku HanmuBarot 5 mi crepmiibHOM Boabl (9%-ro pacTBopa
NaCl mau 1%-# nmenToHHOW BOJBI) W 3aKPBIBAIOT MPOOKAMHU TaKHM
0o0pa3zoM, 4TOOBI TAMITOHBI HE KacaluCh KUIKOCTU. HemocpencTBeHHO
nepes] B3sITHEM CMbIBa TaMIIOH OMYCKAIOT B KUIKOCTH JIJIs YBJIAaXKHE-
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Hug. B mporecce orGopa CMBIBOB PEKOMEHAYETCS HEOTHOKPATHOE
CMa4yMBaHHUE TAMIIOHOB.

C KpynHBIX MNPEIMETOB CMBIBbI OEpPyT MO BO3MOXKHOCTH B He-
CKOJIBKHX MecTax ¢ ofmieil miomany He Meree 100 cM® | TIIATEIBHO
poTUpasi MOBEPXHOCTh. Heboubimme 0OBEKTHl MPOTHUPAIOT CO BCEX
ctopoH. IIpu oOcienoBaHUU CTOJIOBBIX NMPUOOPOB CMBIBBI OEPYyT CO
BCEIl TOBEPXHOCTU TPEX OJHOTHUIIHBIX MPEAMETOB. Y TApEJIOK MPOTH-
paroT BCIO BHYTPEHHIOI MOBEPXHOCTH; y BUJIOK, JIOKEK, HOXKEH Mpo-
THUPAIOT BCIO Pa0OUYIO MOBEPXHOCTh U HAPYKHBIA Kpail BEICOTOU 2 CM.
[Ipu B3SITUM CMBIBOB C PYK YBIAKHEHHBIM TaMIIOHOM IPOBOJSAT IO S
HMITPUXOB 10 JaJOHHBIM MOBEPXHOCTIM 00EUX PYK, BKIIIOYAs MAJIbIIbI.
3aTeM 3TUM K€ TaMIIOHOM MPOTHUPAIOT MEKMAIBIIEBBIE TPOMEKYTKH,
HOTTH W TIOJHOTTEBBIE MpocTpaHcTBa. [locie oTrbopa mpoOd TammoH
MOMEIIAIOT B Ty € MPOOUPKY, TIIATEIbHO BCTPSXUBAIOT U JOCTaB-
JSI0T B JJabopaTopuio. B mabopatopun mpoBOJAT MOCEBBI HA pa3yivy-
Hble UG epeHINATBHO-TUarHOCTUYECKUE CPEIbl I OOHAPYKEHUS
CaHUTAPHO-TIOKA3aTEIbHBIX MUKPOOPTAaHU3MOB.

Memoo omneuamkog

[IpuMensieTcst nJisi onpeaenaeHrus OMOJIOrMYeCKON KOHTaMUHAIINU
POBHOM TJIaJIKOM TMOBEPXHOCTH (KaK TOPHU3OHTAJIBHOM, TaK M BEPTH-
KanpHO#). Hambomnee ymoOHBIMM IS 3THX IeJeH SBISIOTCS Oakie-
YaTKU NPOMBIILICHHOTO Npou3BoicTBa. [Ipu npoBeaeHnn uccienona-
HUS 0akmeyaTky ¢ TpeOyemMol MIOTHOW JUarHOCTUYECKOM Cpeaon u3-
BJICKAIOT U3 KOHTEWHEPA, MPUKIAIbIBAIOT MOBEPXHOCTHIO CPE/IbI K HC-
cienyeMoMy OOBEKTY M BHOBb BCTaBJSIIOT B KOHTeWHep. [Ipu orbope
npo0O ¢ MOMOIIBI0 ATOTO METO/Ia HUKAKHUX JIOMOJHUTENIBHBIX MTOCEBOB
MPOBOJUTH HE TpeOyeTcs. Micnoib30BaHHBIE OAaKNEYaTKH TOMEIIAIOT B
TepMocTaT. Bpemsi u Temneparypa HHKyOaluy 3aBUCUT OT TOTO, MPH-
CYTCTBHE KaKOr0 CaHUTApPHO-TIOKA3aTEIbHOI0 MUKPOOpPraHU3Ma Tpe-
OyeTcs yCTaHOBUT.

3.1.2. Iloceewl na oughghepenyuanvno-ouaznocmuueckue cpeovlt
0J1:1 OOHAPYHCEHUA CAHUMAPHO-NOKA3AMENbHbIX
MUKDPOOP2AHU3MO8

[ToceBbl BBIMOJTHAIOT JJIsi OOHAPYKEHUSI TPEX T'PYII CaHUTAPHO-

MOKa3aTEIbHBIX MUKPOOPTaHU3MOB. UHJIMKATOPOB BO3AYIITHO-KAIEIIb-
HOTO, (DEKATILHOTO 3arpsi3HEHUS U 3arpsi3HEHUS pas3yiaratoluMucs op-
TaHWUYECKMMHU BEILIECTBAMM.
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MHaMkaTopoM BO3AYIIHO-KANEILHOTO 3arpsi3HCHUS OOBEKTOB OK-
py Karomiel cpeapl SBISCTCS 30JI0THCTBHIM cradminokokk — Staphylo-
COCCUS aureus, KOTOPbIH OTHOCHUTCS K (PaKyIbTaTUBHBIM, HO OYCHb Yac-
TO OOHApY>KMBAaeMbIM OOUTATEIISIM OPraHW3Ma YejOBEeKa M HEKOTOPHIX
TETUTOKPOBHBIX JKUBOTHBIX. OCHOBHBIM MECTOM €r0 JIOKAJIU3aIlu! B Op-
TaHW3ME YCIIOBEKA CITY’KaT CIU3UCThIC 00OJIOUKH BEPXHHUX JIbIXATEIIh-
HBIX IMyTel. J[71s ero oOHapyKeHUS TTPOBOIAT TIOCEB OTOOPAHHOM MPOOBI
Ha muddepeHanbHO-Tuarnoctuyeckyo cpeny KCA — xkenTodHo-
COJIEBOU arap.

NuaukatopoM (QekaapbHOTO 3arpsS3HCHUS SBJSIOTCS OaKTepuu
rpynnsl kuineyHbix najgouek (BI'KIT) miu, B COOTBETCTBUH C MEKITY-
HApOJIHOW HOMEHKJIATypoH, koiaudopmuble Oakrepuu (Coliformes —
®AO/BO3 u CHB). Cpenu KOIM(POPMHBIX OAKTEpUH pa3IMyaroT 06-
wue xoaugopmusie bakmepuu (OKB) u mepmomonepanmuvie xonu-
Gdopmnvie 6akmepuu (TKB) [3]. TKb nHaue eie Ha3bIBalOT (DeKajb-
HeIMH KumieuyHbiMu Tasioukamu (OKII). K sroit rpynme oTHOcUTCS
Escherichia coli — TunuunbIii oOMTaTEIh KUIIICYHUKA YEJIOBEKA U Te-
TUTOKPOBHBIX JKUBOTHBIX. FIMEHHO €€ MPUCYTCTBUE B 0OBEKTaX OKPY-
KaIoMIEH Cpellbl CIY)KHT TOKa3aTelieM CBEKEro (pexampbHOTO 3arpss-
HeHud. JuddepeHnmanbHo-IMarHOCTUYECKON cpeoil st oOHapy-
xenus E. coli seigercs cpega KOIA ¢ makro3oii. Cpena HHTHOMpYET
pocT cTadUIIOKOKKA U TIPOTEs.

WMHaukatopoM 3arpsi3HeHUss 00BEKTOB OKPYKAIOIICH Cpebl pas-
JaraIUMKCS OpPraHUYCCKUMH BEIIeCTBAaMHU  sBIIseTcs Proteus
vulgaris. OOnHapyxeHHe OOJIBIIIOr0 KOJWYeCTBa OaKTepud BHIA
P. vulgaris B 00beKkTax BHEIIHEH Cpebl CBUACTECIIBCTBYET O PA3BUTHH
B HUX THHJIOCTHBIX TIPOIIeccoB. [ oOHApYKEHUS TIPOTEsT UCIIOJIb3Y-
10T cpeny MIITA, ipu 3TOM BUAOBOE ONPEICICHUE HE TPOBOIST.

Iloceg na cpeoy KCA
[ToceB mpoBomaT B yamku l[leTpu, KOTOpbhIE 3apaHee 3aJIMBAKOT
cpenon JKCA. ITanouky ¢ BJIaXHBIM BaTHBIM TaMIIOHOM W3BJICKAIOT U3
MPOOUPKU CO CMBIBOM U MPOBOJSAT MOCEB IITPUXOM, COBEpIIIAs 3Ur3a-
roo0Opa3Hble JABUXKEHUS TaMIOHOM IO moBepxHocTu cpeabl KCA.
Yalku ¢ moceBaMM BBIIEPKUBAIOT B TepMocTate npu 37°C B TeueHue
JBYX CYTOK.
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Ilocee na cpeoy KOJ/IA
[ToceB npoBoasaT B npodupku ¢ 10 mn cpeast KOIA. st atoro
BAaTHBIN TAMIIOH, C MIOMOIIbIO KOTOPOTO MPOU3BOAUIN CMBIB, COpachI-
BaIOT C MaJIOYKH, HA KOTOPOH OH Kpemwsics, B MPOOUPKY CO cpenoi
KOJIA Ttak, 4ToOBl TaMIOH OKa3ajCsi MOJHOCTBbIO MOTPY>KEHHBIM B
cpeny. [IpoObupky 3aKkpbIBalOT BaTHO-MapJIeBOM MPOOKOM U BBIACPKHU-
BaroT B repmocrare npu 43°C B Te€4eHHUE CYTOK.

Ilocee na cpeoy MIIA

[IpucyrcTBuEe npotes onpenenstoT mo mertony lllykesnua, moces
MPOBOIAT B MPOOUPKH CO CKolleHHoW cpeaort MITA. [lns storo
0,1 M7 )KMAKOCTH CMBIBA BHOCST B KOHJICHCAIIMOHHYIO BOJIY CKOIIICH-
Horo MIIA. KonaeHcanlMOHHOM BOJIOM Ha3bIBA€TCS BOJA, KOTOpas
CKaIUIMUBAETCS B MPOOUPKE B HUKHEW YACTH CKOLIEHHOW MUTATEIbHOM
cpenbl. Cneayer paboTarh OYEHb aKKypaTHO, YTOOBI OCEBHON MaTe-
puan He momajl Ha MOBEPXHOCTh cpenbl. [IpoOupku MHKYyOUpYIOT B
Tepmocrate npu 37°C B TeUEHHE CYTOK.

3.1.3. Ananus3 noceeoe
[Ipu aHanam3e MOCEBOB BCE OCOOEHHOCTH POCTa OOHAPYKEHHBIX
CaHUTApPHO-TIOKA3aTEJIbHBIX MHUKPOOPTaHU3MOB (UKCHUPYIOT B pado-
yeM JKypHajie, 3aIoIHss Tadauiy 8.
Tabmuna 8

Xapakmepucm UKa CAaHUMAapHO-nOKa3ameibHbolX MUKDOOP2AHU3IMO6

O6v- Canu- | JJugpgpe- | Hanu- | Makpockonuue- | Mukpockonuueckas
exm mapHo- | peHyu- yue CKAsl KapmuHa Kapmuna
uccne- | nokasa- | anvHo- | pocma
006a- | meibHvle | OUACHO-
HUs MUKpo- | cmuue-
opeanus- cKast
Mbl cpeoa
1. «+» PucyHok kapTtu- | PucyHok mnons 3peHus
170041 HBl pOCTa U | MUKPOCKOIIA M OIHCa-
«» OMKCAHWE  Xa- | HUE CBOWCTB OakTepH-
pakTepa pocCTa | aATbHBIX KICTOK:
Ha guddepen- | 1) mopdomorus;
[IUATBHO- 2) okpacka 1o ['pamy;
JTUarHOCTHYE- 3) HayM4Me cop;
CKOH cpenie 4) NOJIBUKHOCTD.
2.
3.
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Oonapyscenue 3010MuUCmozo cmauioKokka —
Staphylococcus aureus

[IpoBOJAT MPOCMOTP Yall€K, 3aCEIHHBIX HA MPEIbIAYIIEM 3aHs-
tin. Ha JKCA 30510THCTBIN cTahUITOKOKK, BBIJICICHHBIM OT YEIOBEKA,
pacTeT B BUAE KPYIJIBIX OJECTAIIUX KOJOHUM 30JI0TUCTOTO 1IBETA, BO-
Kpyr kotopeix B 60—70% ciyuaeB oOpa3yeTcsi paayKHbI BEHYUK U
30HAa NOMYTHEHHUS cpeabl. OAHY U3 TAKUX KOJIOHHN MUKPOCKOIIHUPYIOT.
Jimst 3TOro TOTOBAT Ma30K, KOTOpPBIM OKpamuBarT 0o ['pamy
(mpw. 3). Tlog MHKPOCKOIIOM KIIETKH S. aureus uMeroT BU TPaMITo-
JOKUTEIBHBIX KOKKOB, pacloyiaratolinuxcsi HempaBUIbHBIMUA T'PO3/Ibsi-
MU U HE 00pa3yroIux Crop u karcyi (puc. 6, A).

A b B

Puc. 6. Buo xnemox noo Mukpockonom:
A — Staphylococcus aureus; 5 — Escherichia coli; B — Proteus vulgaris

OcraibHble KOJOHHH, KOTOpbIe IO MOPGOIOTHYSCKUM IMpU3HA-
KaM OTJIMYAIOTCSA OT THIUYHBIX I S. aureus, moajaekar JajabHee-
MY M3YUYCHHIO 10 cxeme (puc. 7).

Oobnapyncenue kuwmeunou nanouxu — Escherichia coli

[IpocmaTtpuBaroT npodupku ¢ noceaMu Ha cpeae KOJA. Orcyr-
CTBHE WU3MEHCHMI B TOCEBaX IO3BOJISCT YK€ HAa ITOM dTare 3aKOH-
YUTh HCCIICIOBAHHEC M JaTh OTPHUIATEIbHBIA OTBET O MPHCYTCTBUHU
E. coli. IIpu m3menennm nBera cpenbl KOJA ¢ mepBoHAYaIbHOTO
TEMHO-3CJICHOTO Ha SPKO-KEIThIH, COMPOBOKAAIONIEMCS Ta3000pa3o-
BaHUEM M IOMYTHEHHEM, JAEJal0T BBIBOA O mpucyrctBuu E. coli.
MUKPOCKOITMYECKUI aHaIU3 MPH 3TOM, KaK MPaBUJIO, HE MPOBOJIAT.
[TomyTHeHHE cpefbl 0€3 U3MEHEHHMS IIBETa yKa3bIBaeT HA POCT Callb-
MOHEJLI, IIMIeJII, HEKOTOPhIX DHTEPOMATOICHHBIX DIIEPUXUM, HE pas-
JararonmMx J1akto3y. Takue mpoOsl JOKHBI ObITh TOJBEPTHYTHI JaJTb-
HelmeMy 0aKTepUOJIOTHIECKOMY HCCIIE0OBAHHUIO.
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HcecnemyeMblil MaTepHAT

l moceE

ACA

]
MITA

mIasMOalTIIEOTHHAITHA

L
CI;?EHFJIE;HM H‘_‘
Y

Koaryiazgad npoda
T
(+) (-)
S aureus

Puc. 7. Hoenmudghuxayus xynemypot
Ha npunadnedxchocms k Staphylococcus aureus:
(-) kyremypoer ombpacwisaiomes

Oonapyscenue bakmepuii zpynnsl npomes — p. Proteus

XapakTepHOU KyJIbTypajdbHONM OCOOEHHOCTBHIO OAaKTEpUl ITOTO
poja SIBISIETCS CIOCOOHOCTh K POCHHIO, 00YCIOBICHHAS UX TOJBHK-
HOCTBIO: Ha TBEPJIbIX MUTATEJbHBIX Cpellax OHM 00pa3yroT Byajaeoo-
PAa3HBIN POCT, IIOCTEINEHHO 3aKPbIBAsI BCIO OBEPXHOCTH Cpelpl. B cBs-
31 C 3TUM MPU HAJTUYHUM MPOTEs] B UCCIEAYEMOM OOBEKTE B MOCEBAX
HaOJII01a€TCA MOJ3YUHUM POCT MO MOBEPXHOCTH CKollleHHOTO MITA.

[IpocmaTpuBarOT NpOOUPKH € MOCEBAMU, OTMEYAsl XapaKkTep poc-
Ta Oaktepuil Ha cpene MIIA. 3ateM NpoBOJAAT MUKPOCKONMUYECKUMN
aHanu3 moceBa. JlJisi 3TOro ¢ BEPXHEro Kpas BBIPOCIIEH KYJIbTYpPHI
1) roToBAT Ma30K, KOTOpPBIH oOKpammBarT 1o ['pamy (mpwir. 3);
2) TOTOBST TIpermapaT «BUCSYAs KAIuLsD» JIJIS ONPEICTICHUS ITOABHKHO-
ctu OGakrepwii (pui. 4). 1o mopdonorum Gakrepum p. Proteus — sro
rpaMOTPULIATENIbHBIE TTOABUKHBIE TTAJIOUKU C MIEPUTPUXATTBHBIMU KTy~
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10
TUKaMH, C MPUCYIIUM TPOSBICHUEM HOIUMOPPU3MA ~ B 3aBUCIMOCTH
OT YCJIOBHI, CITOp U Karcys He oopa3yioT (puc. 6, B).

3.1.4. Oyenka canumapHo-2ucueHUYECKO20 COCMOAHUA

ucciedyemozo oovekma

[IpoBeneHHBIE HCCIEAOBAHUS ITO3BOJISIIOT JaTh KA4eCMBEeHH)H0
XapaKTepUCTUKY OOCEMEHEHHOCTH OO0CJIe/IOBaHHBIX OOBEKTOB CaHMH-
TapHO-TIOKA3aTeIbHBIMA MHUKpooprann3dMaMmu. OCHOBBIBAsICh Ha IIO-
JYYEHHBIX pPe3yJbTaTax, JACNAa0T 3aKI0UCHUE O BUAaX OaKTepHaIbHO-
ro 3arps3HEHUsT 00CIEIOBAHHOTO 00BEKTa B 3aBUCHMOCTH OT MPHUCYT-
CTBHS T€X WJIM MHBIX TPYNI CaHWTAPHO-IIOKA3aTEIbHBIX MHUKpPOOpPTa-
HHU3MOB U Jal0T TMpeIBapUTEIbHYIO OIIEHKY €ro CaHMTapHO-
TUTHEHUYECKOTO COCTOSHUS.

[Ipu oneHke pe3yabTaTOB MUKPOOMOJIOTHYECKOTO 00CIeIOBAHUS
HEKOTOPBIX 0OBEKTOB MOYKHO OPHEHTHPOBATHCS HA CIICIYIOIIHE HOP-
MAaTHBHI.

— Ha TIPEANPHUATHAX OOIECTBEHHOT0 MUTAaHUS Ha 000pYI0BaHHH,
HE COMPHUKACAIOIIEMCS C CBIPBIMU MPOAYKTaMH, U BBIMBITOM IOCYC
paccMaTpuBaeMble  CaHUTAPHO-TIOKA3aTENIbHbIE  MHUKPOOPTaHU3MBI
TOJDKHBI OTCYTCTBOBATD;

— B JICYUCOHBIX YUPSIKICHUAX JTomyckaeTcs npucyrcTBue E. coli B
5% 1po0; 0OHapyKEHUE 30JI0TUCTOr0 CTa(PUIOKOKKA CBUACTEIbCTBY-
€T 0 CAaHWTapHOM Hebaromnoyanu [4].

Ecnu Tpebyercss BBISIBUTH CTENEHb OakTepHaIbHONH OOCEMEHEH-
HOCTH OOBEKTa, TO MPOBOJIAT KOAUUECBEHHOe OIpeeiCHUe CaHU-
TapHO-TIOKA3aTEJIbHBIX MHKPOOPraHW3MOB. [[7s 9TOro mnocTymaroT
CJEAYIOIIUM 00pa3oM.

[Ipu HCIIOIB30BAHUU MemoOad CMblBO8 CHadalla JTOBOASAT OOIIWMA
00BbEM KHUJKOCTH B MPOOMpPKE C BaTHBIM TammoHoM 10 10 mi cre-
PUJIBHOU TUCTWUIMPOBAHHOM BOJION M MOJIy4arOT TaKUM 00pa3oM yc-
noBHOe ucxoaHoe paspeaeHue 1:10. U3 sroro pasBeneHus TOTOBST
CCPHIO TIOCIICIOBATCIIBHBIX JICCATUKPATHBIX pa3BeaeHuii (puc. 1) ¢ mo-
CJICTYIOIIMM BBICEBOM I10 1 MJI M3 KaKJI0TO pa3BEICHMS Ha yKa3aHHBIC
BhITIIe cpenbl. [locne mHKyOanu oTMevaroT ToO HauOobIlee pa3Bee-

10 .

CriocoOHOCTh OaKTepHii U3MEHSTH CBOIO ()OPMY M TOCITY)KHJIa OCHOBa-
HUEM I Ha3BaHus pojaa. Mududaeckuii 6or IIporeii — 60r, CnOCOOHBIN MEHATH
CBOM OOJIHK.
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HUE, B KOTOPOM ellle HaOJ01aeTcsl pOCT MUKPOOPTAaHU3MOB, U yCTa-
HABJIMBAIOT TAKUM 00pa30M UX TUTP

J171s1 0OOBEKTOB € TIJIOCKOW MOBEPXHOCTHIO MOKHO CJEIaTh pacyer
Ha eIMHAIY womany (cM°) mo Gopmyie:

N = ax10"/ VxS [KOE/CMZ],

rae N — KoJM4ecTBO MUKPOOPraHU3MOB; a — KOJIMYECTBO BBIPOCIINX
KOJIOHWH; N — MOPSAKOBBIA HOMEDP PA3BEICHUS, U3 KOTOPOrO CHEIAH
noceB; V — KOJIMYEeCTBO MJI pa3BeJICHUs], B3ATOE JIA MOCEBA; S — IIIO-
11a/1b, C KOTOPOU MPOU3BEIACH CMBbIB, oM.

[Ipu ncnonp30BaHUU Memooa omneuamrkos pacueT Yuciia MUKpO-
OpraHM3MOB Ha €AUHUILY TUIOLIAU BEIYT MO (opMyJie:

N = a/S [KOE/ceM?],

I7Ie @ — KOJIMYECTBO BBIPOCIIMX KOJIOHWH; S — IUIONIAIh HCCIETyeMOM
HOBEPXHOCTH (paBHA ILIOMIAIM ITUTATEIIBHON Cpe/ibl OaKIIEYaTKH), oM.

[TomyyeHHbIE pE3yAbTATHl CPABHUBAIOT C YCTAHOBJIEHHBIMU HOP-
MaTHBaMHU U Ha OCHOBAHUU ATOTO JAIOT 3aKJIIOYEHHE 00 AIujaeMuye-
CKO# ormacHoCcTH (0€30IMaCHOCTH) HCCIICYEMOro 0ObEKTa.

1 Tump — 9TO HAMMCHBIICEC KOJIMYCCTBO UCCICAYCMOI'O MaTCpHraia (B MMUMJI-
JAIIATPAX — I KUIOKHUX CY6CTpaTOB WX B I'paMMax — JIA TBep,IH:IX), B KOTO-
poM 06Hapy>KeHa XOTS OBI OoJdHa YKM3HECITIOCOOHAs KJIETKA HCKOMOTO CaHHUTApHO-
IMOKa3aTCJIbHOTO MUKPOOPTaHHU3MaA.
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[Tpunoxenue 1

IIpasusa mexHuku 6e3onacHocmu
npu paéome 8 MUKpo6uo.s102u4eckoll 1a6opamopuu

1. B naGopaTopuio HEIb3s1 BXOJAUTH B BEpXHEU oAexk e, paboTaTh
B J1a0OpaTOPHUH pa3perracTcs TOJbKO B XaJate.

2. B nmabGopatopuu KaTEropuyecku 3arpeniaercs ynoTpeOsTh
ey, HAIIUTKU U APYTUE TTPOTYKTHI.

3. Ilopsimok paboOTHI CO CTMPTOBKAMM.

3.1 OTKpBITh KPBIINIKY CIUPTOBKU W TMONPaBUTh MUHIIETOM (HU-
THJIb TaK, YTOOBI OH OB BBITSHYT B BEPTUKATHLHOM TOJIOKEHUH.

3.2. 3axeub CIUPTOBKY W HE MPUIOJHUMATh JAepKaTeslb QUTUIIS
B TEUEHHE BCETO BPEMEHHU €€ TOPECHUSI.

3.3. Han ropsimieit cnupToBKOM HE HAKJIOHSTHCS, HE TTOJHOCUTH K
HEH JIETKOBOCILIaMEHSoIrecs mpeaMeTsl (Oymary, Baty u T. II.).

3.4. ITocne okoH4YaHUsI pabOTHI MPEKPATUTh TOPEHUE CITUPTOBKH,
HAKPBIB TJIaMsI KPBIIITKOM.

4. PaboTta ¢ OakTepUaIbHBIMU KYJIbTypPaMHu.

4.1. KneTku MUKpOOPTraHU3MOB JIJI IPUTOTOBJIECHUS TIpenapaToB-
Ma3KoB OepyT OAKTEpHOJIOTHICCKON TIETIICH, OTKpPhIBAs YaIllKy B 30HE
wiamMenu (B quamerpe 2—7 cm).

4.2. OcraBiiydecss Ha TMETJE TOCJE MPUTOTOBIICHHS Mpenapara
KJIETKM MHUKPOOPTaHHW3MOB TIIATEIHFHO CKUTAIOT B IUIAMEHHU TOPEIIKH.
[IpokanuBaHue METIW HAYMHAIOT C y4acTKa MPOBOJIOKH, MPUMBIKAIO-
MIET0 K KOJbILY, JJI1 TOr0 4TOObl MUKpOOHasi Macca, OCTaBIIasicsi B
neTie, MOICOXJa. 3aTeM IMETIII0 EPEBOAAT B BEPTUKAILHOE TOJIOMKE-
HUE U MPOKAIMBAIOT JOKpacHa. Takol MOpsSA0K CTEpUIN3aliU TETIU
HEOOXOUM IMOTOMY, YTO MPU OBICTPOM HArpeBaHUU BIIAKHOW MHK-
POOHOM MacChl IMIPOMCXOIUT €€ pa3OphI3TUBAHNE W 00pazyeTcs a’dpo-
30J1b, 3arpsS3HAIONINN BO3AyX. TOJBKO TOCJE MPOKATUBAHUS TETIIO
MO>KHO TOJIOKUTH HA MECTO.

4.3. Yamku [letpu 1 mpoOUpKH ¢ KyJbTypaMHu HENb3s OCTaBIISAThH
OTKPBITBIMU, YTOOBI HE JOMYCTUTh PACTBIICHUS MHUKPOOPTaHU3MOB B
nabopaTopui.

5. Ilocne okoH4aHus paOOTHI MPUBECTH pabouee MECTO B MOPS-
JIOK, TIPOTE€PETh UMMEPCHUOHHBIM OOBEKTHB MHUKPOCKOMA OCH3WHOM,
THIATEIBHO BBIMBITh PYKH.
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[Ipunoxenue 2

IIpuzomoeieHue 6aKkmepua/ibHbIX
npenapamoeg-ma3Kos

1. /s mpuroTOBJIEHUS MpernapaTa-Ma3ka UCIOJIb3YIOT MpeIMeET-
HOE CTEKJIO, KOTOPOE JOJKHO OBITh 00€3KMPEHHBIM. UTOOBI 00€3KHU-
PUTH CTEKIIO, OJIHY U3 €r0 MOBEPXHOCTEN HATUPAKOT KYCOYKOM CYXOrO
MbLJIa, a 3aTeM YIAISIOT €ro cjieabl (PuiIbTpoBaTbHOW Oymaroi wiu
CyXOU BaTOM.

2. Ha 00e3xupeHHy0 MOBEPXHOCTh CTEKJAa HAHOCSAT MaJEeHbKYIO
KaIuIi0 JUCTUJUIMPOBAHHOMN BOJIBI.

3. HeGomnbioe Koan4uecTBO KyJIbTYpbI, BBIPOCIIEH Ha MOBEPXHO-
CTHU TBEPJIOM MUTATEIBLHOU Cpe/ibl, OTOMPAIOT MNP MOMOIIU OAKTEpPHO-
JIOTUYECKOU TETIU ¢ COOJIIOACHUEM MPABUI CTEPUILHOCTA U PaBHO-
MEpPHO 3MYJIbIUPYIOT B Karuie BOjbl. [I[pUroToBieHHbBIE Ma3KU BBICY-
IIMBAIOT HA BO3/IyX€E ITPU KOMHATHOW TEMIIEPATYyPE WU B TEPMOCTATE.

4. TToce MOJHOTO BBICHIXaHUS Ma3Ku (DUKCUPYIOT B IUIAMEHU TO-
PEIIKK C UEJbI0 3aKPEIUICHUS HA CTEKJIE W JIYYIIErO OKPAIIWBAHUS
KJIeTOK. [[s1 3TOro crekio OepyT MUHIETOM U MPOBOJAT YEPE3 BEpX-
HIOO YacTh IJIJaMEHU JIBa — TPH pasa (OKOJIO0 2-X CEKYH/).

5. [Ipu mpoctoM MeTozie OKpacku Ha (PUKCUPOBAHHBIA Mpemapar
MOMENIAI0T HECKOJIbKO Kallejb KPacsAllero pacTBopa Tak, 4TOOBI IO-
KpbITh BCIO MOBEPXHOCTh Maska. KpacHbIM Kkpacurtenem kpacsTt 1-
3 MUHYTBHI, 2 CHHUM 3—-5 MHHYT. 3aT€M KpPacKy CMBIBAIOT JTUCTHUILIHU-
POBaHHOM BOJIOM, a Ma30K MPOCYIIUBAIOT MEXKIY MOJOCKaMH (DHIIBT-
pOBaJIbHOM OyMaru Wiy Ha BO3AyX€ U MUKPOCKOMHUPYIOT C TTOMOIIBIO
UMMEpPCUOHHOU cucteMbl. [Ipu okpacke O6akTepuit mo ['pamy mcmnoss-
3YIOT TEXHUKY OKpAlllMBaHU, U3JI0KEHHYIO B TPHIIL. 3.
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[Ipunoxenue 3

Okpacka 6akmepuii no I'pamy

Ecnu ¢ukcupoBaHHBIE KJIETKM MHKPOOPTAaHM3MOB 00paboTaTh
CHayvajia KpUCTAJUIMUYECKUM (DHOJIETOBBIM, a 3aT€M MOJ0M, Ha TOBEPX-
HOCTH KJIETOK OOpa3yeTcsi OKpalleHHbI kommuiekc. [Ipu mociemyto-
e 00paboTKe CIUPTOM B 3aBUCUMOCTH OT CTPOCHHSI KJICTOUHOM
CTEHKHU CyJp0a KOMIUIeKca OyIeT pa3inyHa: y TaK Ha3bIBAEMbIX I'paM-
noN0KUTeNbHBIX BU0B (Ip*) 3TOT KOMILIEKC yaepKUBAETCS KIETKOI,
M OHU OCTAIOTCSI OKPAIICHHBIMH, Y TpaMOTpUIaTebHbIX BUIO0B (I'p")
OKpAILIEHHBIN KOMIUIEKC BBIMBIBAE€TCA M3 KIIETOK, M1 OHU OOEeClBEUU-
patorcs. [Ipu mokpammBanun ¢pykcuHoMm I'p” GakTepun UMEIOT cuHe-
¢uoneToBslil LBET, I'p — KpacHbI LBET (yKCUHA.

Texnuka okpauwiueanus

1. 'oroBaT OakTepuanbHBIN Hpenapar-mMa3oK, BKIOYas CTaJAHIO
dukcupoBanus (mpwi. 2, m. 1-3).

2. DUKCUPOBAHHBIN MpemnapaT KpacaT 4epe3 IMOJIOCKY (PUIbTPO-
BaJIbHOM Oymaru 2 MUH KapOOJIOBBIM T€HIIMAHBUOJIETOM.

3. Caumarot Oymary u, HE IpOMbIBasi BOJOM, 1 MUH MpOTpaBIiIuU-
BalOT Ma30K pacTBopoM Jlroros.

4. CnuBarot pactBop Jltorons u Ha 30 ¢ HaAHOCAT Ha TMpemnapar
cupt ¢ womom (2 mur 10%-ro pactBopa ¥oma Ha 100 M sTaHONa).
O6paboTka COUPTOM NPOU3BOIUTCSA N0 MPEKPAIICHUS OTXOXKICHUS
JIWJIOBBIX CTPYEK.

5. BeICTpo MpoMBIBalOT Ma30K BOAOW. BeICymuBaroT Mexmay Io-
JoCcKamMu (pUIBTpOBaIBLHON OyMaru.

6. JoxkpammBaoT Ma30K (GyKCMHOM 2 MUH 4epe3 (PUiIbTpoBalib-
HYyIO0 OyMmary.

7. CMBIBAIOT KpacKy BOJIOM, CylIaT MEXIY MOJOCKaMHu (UIBTPO-
BaJbHOW OyMarn U MHUKPOCKOIHUPYIOT C TMOMOIIBI0 UMMEPCHOHHON
CUCTEMBI.
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[Tpunoxenue 4

OnpedesieHUe nod8uUMHCHOCMU 6aKkmepuli

[TonBM>XHOCTH OaKTEpUil MOXKHO OIpEeNUTh B Ipernapare «BU-
csiuad kKarisi». Cieayer oTin4aTh IBUKEHHUE KJIETOK OT UX MMaCCUBHO-
ro TMepeMeIIeHUs] B pe3yJibTaTreé OPOYHOBCKOI'O JBIKEHHS, KOTOpPOE
0COOEHHO 3aMETHO B CYCIIEH3USIX C OOJBIION MIOTHOCTHIO. Crioco0-
HOCTb K JIBUYKEHUIO Yy OOJIBITMHCTBA MUKPOOPTraHU3MOB OOYCIOBJIECHA
HaJlM4ueM KIyTHUKOB. OT HUX pacrloJIOKEHHS U KOJIMYECTBA 3aBUCHUT
XapakTep NBUXKEHUSI OakTepuid. Eciin XTYyTHKUA pacmoyioKeHbI HA O-
HOM WJIM Ha JIBYX MOJIOCaX KJIETKH, TO JIBUXKEHHE OOBIYHO OYEHb ObI-
CTpPO€ — «BBUHYMBAIOIIIEECS», 0€3 MOKAUMBAHUSI U3 CTOPOHBI B CTOPO-
HY; TIPH JIATEPAIbHOM WIH MEPUTPUXUATBLHOM PACIIOI0KEHUU KIyTH-
KOB KJICTKU JIBUTAIOTCS TUIABHO, COBEpINasi KoyiebaTeabHbIE OTKJIOHE-
HUS OT OCH JIBUKEHUS.

lIpucomoenenue npenapama
«BUCAYASL KANIAY

Karumro cycrnien3nu Mukpoopra-
HU3MOB TETJIEH HAHOCIT Ha MOKPOB-
HOE€ CTEKJIO, MOBOPAYMUBAIOT €ro Kar-
JJed BHU3 W IIOMENIAIOT Ha CIle-
AATBHOE TPEIMETHOE CTEKIIO C YT-
ny6nenuem (JryHkoi) B meHTpe. Kar-
751 10JKHA CBOOOJHO BHUCETh, HE Ka-
casich KpacB W JHa JyHKH (puc. 8).
Kpas nyHKu npenBapuTeIbHO CMa3bl-
BaIOT BazeJnHOM. Karsi oka3biBaeT-
CA T€pMETU3UPOBAHHOM BO BJIAXKHOU
KaMepe, 4YTO JelaeT BO3MOXHBIM Puc. 8. llpuzomosnenue npenapama
MHOTOJIHEBHOE HAOIIOIEHUE 32 00b- «eucAuds kanii>
CKTOM.
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[Tpunoxenue 5

OnpedesieHue pa3mepoe
C NOMOWbI0 06'5eKM-MUKpOMempa

Obvexm-muxkpomemp (00BEK-
TUBHBIH MHKPOMETpP) — 3TO METaJl-
JIUYecKasl TUIACTUHKA C OTBEPCTHEM
B LIEHTpe. B oTBEepcTHE BCTABIIEHO
CTEKJIO, Ha KOTOpOE HaHECeHa JIu-
Helika jgouHOM 1 MM (puc. 9).
OO6bryHO oOHa pazzaeneHa Ha 100
yacTeu, T. €. MUHHMMAJIbHOE [eie-
HUE JUHEHKH OOBEKT-MUKpOMETpa
coorBercteyer 0,01 ™M, wmm
10 mxMm  (LeHy JeleHHUS CIACHYeT
YTOUYHUTH IO MAapPKUPOBKE OOBEKT-
MuKpomeTpa). s ompencneHus
pasMepa CTOpPOHBI KBajpaTa OKY-

. et ]

4

Puc. 9. Obvexmusnuwiti muxposemp:
a — obowuil 8u0; 6 — 81O NO MUKPOCKONOM

JSIpHOU ceTKH (WM AuaMeTpa MOjs 3peHHs) 00BEKT-MUKPOMETP I10-
MEIIAI0T Ha CTOJMK MHKPOCKONA ¥ (OKYCHPYIOT IIPH MajiOM YBEIIH-
yeHHH. VM300paskeHre JIMHEHKH TIEpEeMEIIaroT B IIEHTP TOJIs 3PCHUS U
TOJILKO TIOCJIC 3TOTO MCHSIFOT OOBEKTHB HA TOT, TIPH KOTOPOM IPOBO-
JWIIN MOZCUET KIeTOK. Ilepemertias cTOIMK MUKPOCKOIIA M TIOBOpaYH-
Bas OKyJISIp, TOOWMBAIOTCS TAKOTO IOJIOKEHUS, YTOOBI TpaHMIla KBaI-
paTa CeTKH U IIKaJla JUHEUKH 00BEKT-MUKpPOMETpa ObLIN Tapasjieib-
Hbl M OJHA IepEeKphIBaIa IPYry0. Y CTaHABIMBAIOT, CKOJIBKUM Jelie-
HUSM 00BEKT-MUKpPOMETPaA COOTBETCTBYET CTOPOHA KBaJpaTa OKYJISp-
HOW ceTkH (AmaMeTp TOJs 3pSHHS) U YMHOXAIOT 3TO YHCIO HA IEHY

JeneHus1 00bEKT-MUKPOMETPA.
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[Ipunoxenue 6

Kaaccwel kauecmea 800bl1
no MUKpoouo/o2u4yeckum nokazameasm [11]

Knaccor Paspsaoer | Yucnennoc | Hucnennoc | 3oma canpod- | Kameeopus
Kauecmea | Kauecmed mo mo Hocmu mpogHocmu
80001 600 baxmepuo- | canpogpumu
NIAHKMO- | bIX Oakme-
Ha, putl,
x10° kalwn | x10% kalun
1 — npe- 1 — npe-
KCEHO-
JIEJIBHO JIEJIBHO menee 0,3 | <0,1
canpoOHas ONUroTpod-
qHCTas qHCTast
2 a — OYCHb Hat
0,3-0,5 0,1-0,5
qucTas
OJIUTOCa-
2 _aucras |20 npo6Has
BIIOJIHE 0,6-1,5 0,6-1,0
YuCTas Me30Tpog-
3a- Hasl
moctaroun | 1,6-2,5 1,1-3,0
3 — ynosie-
0 YHCTast B-me30-
TBOPUTEIbH
oif THCTOTLL 3 0 — cmabo canpoOHas
3arpsizHeH- | 2,6-5,0 3,1-5,0
nas eBTpodHas
4a- P
ymepenno | 5,1-7,0 5,1-7,0
A — sarpgs | SATPASHEH- o-Me30-
HeHHa}Ip 40- canpodnas nonuTpod-
CHIIBHO 71-100 |7,1-10,0 IO
Hast
3arpsiz-
Sa-BECh | 151 500 |10,1-100,0
Va Ipasias OJIN- runepTpod-
5 — rpsasHas S 0 —npe- >100,0 canpobHas Has
JEJIbHO 6onee 20,0
rpsi3HAS
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[Tpunoxenue 7

Kaaccugpukayusi kauecmea 2pyHmoas
no nokazameasam 6akmepuo6eHmoca [9]

Pane Knacc N6 061 N, uii Uil
Map0 knlmn | moeic. kalmn

1 [IpenenbHO YnCThIE - - - -

2 Yuctele >0,1 >10 0-0,3 >3,0

3 JlocTaTouHO YnCTHIE >0,5 >50 0,31-04 |2,7-3,0

4 Y 10BAETBOPUTEIHHO >1,0 >100 0,41-0,49 | 2,5-2,7
YUCTHIE

5 Cnabo3arpsi3HEeHHBIC >5,0 >200 0,5-0,54 |2,0-2,5

6 3arpsi3HEHHBIC >10 >500 0,55-0,7 |15-2,0

7 I'psizHBIC >20 >1000 0,71-0,79 | 1,0-1,5

8 OdeHb rpsi3HbIC >50 >10 000 0,8-0,95 |0,5-1,0

9 [IpenenbHO rpsi3HBIE >100 >100 000 0,95-1,0 |0-0,5

[Ipunoxenue 8

Cocmae numameJibHbIX Cpeda,
UCNO/1b3YeMbIX HA 3AHAMUSIX

st paboThI ¢ MHUKPOOPTaHU3MAaMH MOXKHO HMCIIOJIb30BaTh T'OTO-
BBIC IMHUTATEJIbHBIC CPEJIbl OTCYECTBEHHOI'O WM MMITIOPTHOTO ITPOM3-
BOJICTBA, & MOKHO MPUTOTOBUTH UX CAMOCTOSITEILHO.

Msico-nmenTOHHBIN WM MUTaTeIbHBIH arap (MIIA) mus Kyiib-
TUBHPOBAHUS MHUKPOOPTaHW3MOB, PACTYIIUX Ha OOraThIX IUTATEIIh-
HeIX cpenax (r): mentoH — 5,0; NaCl — 5,0; mscHoit skctpakT — 1,5;
IpOXKKeBoU AKcTpakT — 1,5; arap — 15,0; auctuimpoBanHas Bojaa —
1000 mi; pH 7,4 £0,2. Cpeny crepunuzytoT 20 muH nipu 1 atm.

Cpena mom 1151 KyJIbTUBUPOBAHUS a3pOOHBIX a30T(PUKCATOPOB
(r): caxapoza — 20,0; K,HPO, - 0,2; MgSO,-7H,0 - 0,2; NaCl - 0,2;
FeSO,_ 0,1; CaCO3— 5,0; arap — 15,0; auctuniaupoBaHHasi Boja —
1000 mi; pH 7,2 £0,1. Cpeny crepunuzytoT 20 muH nipu 1 atm.

Cpena KOJIA nns oonapyskenus E. coli (r): nurarensHbIl OyITb-
oH cyxoi — 8,0; menToH cyxoit pepmenraTuBHbIi — 8,0; HaTpUsa q07€-
muicyasdar — 0,6; matpus xmopua — 5,0; makrosa — 10,0; 6pomTrmo-
noBeiii cuaNi — 0,05; Hatpus kapOonat 0e3BoaHbIN — 0,3; AUCTUIIIN-
poBanHas Boaa — 1000 mui;, pH 7,3 = 0,2. Cpeny 0OBIYHO TOTOBST W3
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npenapaTta MPOMBIIIJIEHHOTO MPOU3BOJACTBA, KOTOPBIM MPEICTABISIET
co00OM MEJNKOAUCIIEPCHBIM MOPOIIOK KEJITOBATOr0 I[BETA, TMIPOCKO-
IMUYHbIN, CBETOUYBCTBUTECIIHHBIM.

IIpuecomosnenue. HaBecky mpemnapara, yKa3aHHYIO Ha ITHKETKE,
pasMemuBaOT B 11 AMCTUIUIMPOBAHHOW BOJIbI, KUMATAT 1-2 muH,
(GUABTPYIOT, MOBTOPHO JOBOJST O KUIICHUS W PA3JIUBAIOT B CTEPUIIh-
HbIe MPOOUpPKU 1O 5 Mi. ['oTOBas cpena MOKHA OBITH MPO3PAYHOMH,
3€JICHOT0 IIBeTa. ['0TOBYIO Cpey MOKHO HCIIOJIb30BaTh B TEUCHHE
/ CyTOK TIpH yCJIOBHH XpaHeHHs ee mpu Temmeparype 5 °C.

Kearouno-conenoii arap (JKCA) nns oOHapykeHus S. aureus.
MoskeT OBITh MPUTOTOBJIEH Ha OCHOBE CYXOTO NMHUTATEJIBHOTO arapa
(MITA) wnm Msco-nentorHoro 0ynsoHa (MIIB). B ciaydae ucmnomns3o-
Baaus MIIA k mociaegHemy m00aBisOT 6,5% XJIOpPUCTOTO HATPHS.
[Ipu ucnons3oBanuu MIIb k mocineguemy nob6asisitoT 2% arap-arapa
u 6,5% xnopucroro Hatpus. [lomydeHHBIN COJIEBOM arap CTEPUIU3Y-
10T 30 mMuH npu 1 atM. ['oTOBAT pabouuii pacTBOpP JKEJITKA: HA JTHO
CTEpUWIBHOM YallKU MOMELIAT U0, KOTOPOE THIATEIBHO MPOTUPA-
I0T BaTO#, CMOYEHHOM cnupToM. [IMHIIETOM IpOoOMBAIOT C JABYX MPO-
THUBOIIOJIOKHBIX CTOPOH fiiiia 2 oTBepcTHs. Yepe3 0HO U3 ITUX OT-
BEpCTUI U3 siilla TOJHOCTHIO YIAISIOT O€NIOK, a 3aTeéM, HECKOJIBKO
YBEJIMYUB OTBEPCTHUE, BBUIMBAIOT JKEJITOK B CTEPHIIBHYIO OaHKY C 95—
6 Oycunamu. K sxenTky mocrteneHHO a00aBisroT dactsamu (mo 20—
30 mur) 180-200 mn crepmibHOTO HM30TOHHMUYEcKoro pactBopa NaCl.
3aTeM cojaepkuMmoe TiiarenabHo BerpsxuBaroT. Ha 100 mi pacmias-
JIEHHOTO U ocTyx)eHHoro 110 45°C comeBoro arapa no6aBistoT 20 M
pabouero pactBopa >keinrka. [lociie MONMHOro pa3MenuBaHHS arap
paznuBatoT B yamku [lerpu mo 15-20 mu. Yamky MOXHO XpaHHUTH B
xomoaunbHuKe 00 1,52 nenensb.

44



CNHUCOK JIUTEpaTyPhl

1.TOCT 17.1.3.07-82. IlpaBuna KOHTPOJISI KauyeCTBa BOJbBI BOJO-
eMoB 1 BoJ0oTOKOB. CtanaapT. M.: ['ocynapctBennsiii komuteT CCCP
o ctangapram, 1983. 81 c.

2. CanlluH 2.1.5.980-00. Canutapubie mpaBuia U HOPMBI. [ 'H-
TUCHUYECKUE TPEOOBAaHUS K OXpaHE MOBEPXHOCTHBIX BoA. M.. MuH-
3apaB Poccum, 2000. 24 c.

3. MYK 4.2.1884-04. CanutapHO-MHUKPOOHOIOTUUECKUN U CaHU-
TapHO-MAPA3UTOJIOTHICCKUA aHAJIU3 BOJBI MMOBEPXHOCTHBIX BOJHBIX
O00OBEKTOB: MeToANYECKUE YKazaHus. M.: denepalibHbIN [IEHTP TUrHe-
HBI ¥ dnuaeMuosioruu Pocorpednanzopa, 2005. 75 c.

4. MY 2657-82. Meroauueckue yKa3aHHS [0 CaHUTApPHO-
OAKTEePHUOJIOTUIECKOMY KOHTPOJIO Ha MPEANPUATHIX OOIIECTBEHHOTO
NUTAaHUS U TOPTOBIW THUIEBbIMU NpoaykTamu Ne 2657 ot 31.12.82.
M., 1984. 25 c.

5. Bepouna H. M. Hccnenopanue wMukpoduopsr o3ep CCCP
[/ Dxonoruveckre acmeKThl BOJHONH MHKPOOHMOJOTHH: COOPHHK CTa-
teil. HoBocubupck, 1984. C. 45-49.

5. I'aBpumioBa H. A. PacnipocTpanenue rerepoTpodHbIX U OJIUTO-
KapOopUIbHBIX OakTepuili B BOJAOEMax M BOJIOTOKAaX YKpauHBI
Il CtpyxTypa ¥ (GyHKIIMOHHUPOBAHHE COOOIIECTB BOJHBIX MHUKpPOOpIa-
Hu3MoB. HoBocubupck: Hayka, 1986. C. 211-213.

6. I'opnenko B. M., [lyoununa I'. A., Ky3uenos C. . Dxonorus
BOAHBIX MUKpoopranu3moB. M.: Hayka, 1977. 288 c.

7. IBopeukuii M. JI. IlocoOue 1o BapUAIMOHHOW CTaTHCTHUKE.
M.: Jlecnas mpomsInuieHHOCTh, 1971. 104 c.

8. Ucnonb3oBaHre CTPYKTYPHBIX TMOKa3arelield OakTepruo- U 300-
OCHTOCa I OICHKH KadyecTBa JIOHHBIX OTJIOKCHHH (Ha IpUMEpe BO-
JI0OEMOB BEPXHEBOJDKCKOTO Oacceiina) /T. A. BuHOTrpamos,
H. A. bepesuna, H. A. Jlantesa, . I1. Kapuxos // Bogasie pecypchl.
2002. T. 29, Ne 3. C. 329-336.

9. Kabupos P. P.,, Xasumnoma P. X. Anbrojorudeckuii - MeToj
onleHKU TokcuaHOCTH [1AB // Buonnaukanys 1 OMOMOHUTOPUHT. M.:
Hayxka, 1991. C. 282-285.

10. KommuiekcHast sKosiornueckas Kiaccudukaius KadecTBa IIo-
BepxHOCcTHBIX Box cymu [ O.Il. Okcurok, B. H. Xykunckui,

45



JI. TI. bparuuckuit u ap. [/ T'uppoOuonornyeckuii xypHai. 1993,
T. 29, Ne 4. C. 62-717.

11. Konnakosa I'. B. buonnaukanus. MukpoOrnoiaoru4eckue Io-
Kazarenu. yueObHoe nocooue. Spocnasns: Apl'Y, 2007.

12. Kongakosa I'. B. CanutapHas MHUKpOOUOJIOTHS. TEKCT JIEK-
i, Spocnasis.. Apl'Y, 2005. 84 c.

13. Kocomnanos /I. b., Hamcapaes b. b. Mukpo6uonoruieckoe 00-
pa3oBaHUE METaHa B JIOHHBIX OTJIOXKEHHUSX PBIOMHCKOro BOJOXpaHU-
nuiia // Mukpoouonorus. 1995. T. 64, Ne 3. C. 418-423.

14. Men6aeBa b. H., Kypman6aeB A. A., Boponora H. B. Muk-
poOHast OMOUHIMKAIIUS TTOYB T'. AJIMAaThl C TOMOIIBIO KYJIbTYphl AZOt0-
bacter // ®ynnamenranbhbie uccienoBanus. 2011, Ne 6. C. 206-2009.

15. IlpakTukym 1Mo MHUKpOOHOJOTUM: y4eOHOE MmocoOue s CTy-
JCHTOB BBICIIUX y4yeOHbIX 3aBeneHuit / A. . Herpycos, M. A. Ero-
poBa, JI. M. 3axapuyk u ap.; nox pen. A. . HerpycoBa. M.: Akane-
must, 2005. 608 c.

16. Pomanenko B. U., Ky3uenor C. 1. Dkoyiorus MUKpOOpraHus-
MOB TIpecHbIX BojoeMoB. JI.: Hayka, 1972. 194 c.

17. CamguukoB A., KynukoB A., MakcumoB B. Ctpyktypa Oakre-
PHUOILIAaHKTOHA B JIBYX Pa3HbIX M0 TpodHOCTH Bojoemax // buonoru-
yeckue Hayku. 1990. Ne 3. C. 79-85.

18. Tuxonos C. B. Ilpaktrueckue 3aHATUS MO MaTEMaTUYECKUM
MeToZaM B OMOJIOTHH M KOJIOTUH: yuel. mocoodue. Apocnasis: AplY,
2003. 103 c.

19. Dkosoruueckoe HOPMUPOBAHKE HA TIPUMEPE PATUOAKTUBHOTO
U XUMHYecKoro 3arpsisHeHus odkocuctem [ JI. A. Kpuoyrkui,
A. M. Crenanos, ®@. A. Tuxomupos, E. A. degopos // MeTonbl Ono-
WHJIUKALMKM OKpYy:karoliei cpeasl B paiionax ADC. M.: Hayka, 1988.
C. 4-16.

46



OmiaBJieHHe

TpeboBaHus K OPOPMIICHHUIO JTAOOPATOPHBIX BAHATHH .....vvveeiivieeiniiieeiineessiieee s 4
Tema 1. OeHKA COCTOSTHUSA BOAHBIX DKOCHCTEM .....cvvvneereernnseeeessnnseesessnssesennes 4
1.1. JTabopaTtopHnas padora 1. OneHka KkauecTBa BOAbI IOBEPXHOCTHOTO
BOJIO€MA I10 TIOKA3ATEIISIM OAKTEPUOTUIAHKTOHA «.v..vvveeeveesnreesnreeasieeesineesnneess 3)
[TopsimoK BBITTOTHEHUS TA0OPATOPHOM PAOOTBI ...vvvveivvrreeirieeessiieeessreessssnessssneeeanes 7
1.1.1. IIpucomoBneHUE PABBEOCHULL ............cccueeeiiiiieiiiiieeiieeesiieessiieeessbeaesbeeesnsaee e 7
1.1.2. [loces Ha meepoble NUMAMETBHBIE CPEOBL ..........verueerreesriesreniresnennesieesseenees 8
1.1.3. [loocuem konoHuu HA YAUKAX TIEMPU .........ccveieiiiiiiiiieiieii s 9
1.1.4. Onpeoenenue uucrenHocmu KONUOMPOGDO8 U ONUSOMPOPOE .................... 10
1.1.5. Mopghonocuueckoe ONUCAHUE KOTOHUIL ..........ccuueisiuieiiiieneiiiinssisienssneeesseens 11
1.1.6. Ananuz ocHosHbIX MOPGhONIOCULECKUX 2PYNI KORUOMPOQDOB. ... 13
1.1.7. Onpeoenenue UHOEKCA MPOPHOCTU .........ccuveceiieiiiiieiieenieesiee e 14
1.1.8. Ob606weHue NOTYUEHHBIX PEZYTBIMATOB. .......ecveseeiieisresieeseesieesieesieesseeneeas 15

1.2. JTaGopaTtopHas padota 2. OueHka KauecTBa JOHHBIX OTIOXKEHUI BOJOEMa

M0 TMOKA3ATEISAM OAKTEPHUOOCHTOCA .....vveersreeasreeerreesnneesnneessreesnesasneeesnneesnnes 16
[TopsiioK BBIMOTHEHUS JTAOOPATOPHOM PAOOTBI .....vvveeveeiniee e siree e 17
1.2.1. [loocomoexa npo6 OOHHBIX OMAONCEHU OIS AHATUSA ..oovvveeeereeerieenieenes 17

1.2.2. IIpucomosnenue npenapamos o onpeoeieHus ooujell YucieHHoCmu
baxkmepuil memooom npsamozo cuema (memoo Bunozpaockoeo — bpuoa).18
1.2.3. Iloces Ha cpedy PIIA onsa konuuecmeenno2o yuema

A3POOHBIX CANPOMPOPHBIX OAKMEPULL.......ecvveeeeasieeiiiesiiaesieeesieeanieeeeeens 19
1.2.4. Iloocuem kononuii na yawixax [lempu
u onpeoenerue YUCIeHHOCMU CAnpOMpPOPHLIX OAKMEPULL ..........ccueeernne.. 19
1.2.5. Onpeoenenue obweti yucienHOCmMu OAKMEPUODCHMOCA..............cuerceeeneen. 19
1.2.6. Ananuz u 0606wenUe NOTYUEHHBIX PE3VIBIAMOB ......eesveeereeesieesneressaeesseens 21
TeMa 2. OUHEHKA COCTOTHMI TTOUB .....ouuuuneieeerereresstinsssseeseresssssnnsseseesseessrn 22
2.1. JlaboparopHas padota 3. OuieHKa KauecTBa MOYB
C MOMOIIBI0 OakTeprit Poja AZOtODACLEN ........ovvviiiiiieiie e 22
[TopsiioK BBIMOTHEHUS JTAOOPATOPHOM PAOOTBI .....vvveeveeinreeerieesieeesiree e 23
2.1.1. IIpucomognenue nOYEEHHOU CYCHEHIUU U PAZBCOCHUU ..........cocvereererirneenens 23
2.1.2. Iloceé na numamenvhyto cpedy O0Jisl KOIUYeCME8EeHHO20 yuema bakxmepuil
Y 2o T e V0] (0] - Uoi =] OSSPSR 25
2.1.3. AHANU3 BBIPOCUAUX KOTIOHULL ......vveeveeeeeeeesieesnee s snee e sne e nneens 25
2.1.4. Onpeodenenue KOIPDUUUEHMA BIULHUSL .........ccuverveeiieeireerinneeeesne s 26
2.1.5. O606wenue NOTYUEHHBIX PE3VIBIMAMOB. ........ccuveieeeieeieaiesieeie e 27

Tema 3. OueHka coCTOAHUS OKPY:KaIolIeil cpeabl ¢ MOMOIIbLIO

CAHNUTAPHO-TOKA3ATEJIbHBIX MUKPOOPTAHM3MOB .......ovviivianiiaiiarieeninnns 27
3.1. JTaboparopras padota 4. O1ieHKa CAHUTAPHO-TUTUEHUICCKOTO COCTOSTHUS

OOBEKTOB PAOOUECH BOHBI ....evveerireeiieesireessreeaseeasnseesnseesnneesnneesnesenneeesnneesnnes 28
[TopsiiOK BBIMOTHEHUS JTAOOPATOPHOM PAOOTBI .....vvvevveeinree e niree e 29

3.1.1. Memoovl OMOOPA NPOO ............couvceiiiiiiiiiiiieieesee st 29



3.1.2. Iloceswvl Ha oughghepenyuanbro-ouacHocmuueckue cpeobvl

07151 OOHAPYIHCEHUSL CAHUMAPHO-NOKA3AMENbHbIX MUKDPOOPSAHUIMOS.........
.13, AHAMUZ NOCEBOB. ........ceeeeeeeeeeeeeee ettt e e e e e e e e e e e e e

3.1.4. Oyenka canumapHo-eueueHu4ecK020 coCMosHUs

UCCTIEOYEMOLO OOBEKIUA ... aiieeesieeeaiieeesiteeesiee e siaee s anbee e s bae e e nsbeeennneeas

Ipunooicenue 1. IlpaBuna TeXxHuKHu 0€30MaCHOCTH TIpH padoTe

B MUKPOOHOJIOTUYECKON TAOOPATOPHH. ...cvvieririeieiarieaiee st e s e s snee e
Ipunoowcenue 2. Ilpuroropnenue 0akTepUaIbHbIX MPEMNAPATOB-MA3KOB..........cerveene.
Ipunoocenue 3. Oxpacka GaAKTEPUN TO ['PAMY ......ovvvrviiiiiieiieneeree e
Ipunooicenue 4. OnpeieICHUE TOIBUKHOCTH OAKTEPHH ...eoovvverrvieiiieerireeiieeenieeseenn,
Ipunoowcenue 5. OnpeneneHue pasMepoB C IOMOIIbI0 00bEKT-MUKPOMETPA ...........

Ipunooicenue 6. Kimaccel kauecTBa BOJIbI 10 MUKPOOHUOJIOTHYECKUM MTOKA3ATEIISAM ...

Ipunootcenue 7. Knaccudukaiys kauecTBa rpyHTOB IO ITOKa3aTeNsIM

OAKTEPHOOCHTOCA ... veeevreeeisreeesureesssseeessteeesssseesssbeeesssessnsbeeeasbeeeabeeesssneeesnseesanes

Hpuﬂoofceﬂue 8. CocTaB muTaTEIBHBIX Cpcla, HCIIOJIb3YCMBIX HA 3aHATUAX .............

CIIHCOK JTUTEPATYPBI . uvvvvvveessnsrrersesssssreesssssssssesssssssssessssssssssssssssssssessssnsssesesnnsnns

YyeOHOE U31aHNE

BUOUHIMKALMA.
MUKPOBHOJIOTUYECKUE METO/bI
MCCJIEJJOBAHMSA IKOCUCTEM

Memoouueckue ykazanus
K 1a00pamopHbiM 3aHAMUAM

Cocrasurens Kongakosa ['ainna BsaueciasosHa

Penakrop, koppexrop M. O. JleBakoBa
Bepcrka . H. UBanoBa

[Moanucano B meyars 27.03.12. ®dopmar 60x84 1/16. bym. odeeTHast.
[apautypa «Times New Roman». Yci. neu. 1. 2,79. Vu.-u3a. 1. 2,09.
Tupax 20 k3. 3aka3

OpuruHai-mMakeT NOArOTOBJIEH B pEAAKIIMOHHO-U3IaTEIbCKOM OTele
Spocnasckoro rocynapctseHHoro yuusepcurera um. I1. I'. Jlemunosa.
Otnevarano Ha pusorpade
ApocnaBckuii rocynapctBeHHbd yHusepeuret uM. 1. I'. Jlemunosa.
150000, Spocnasinb, yia. CoBerckas, 14.

48






BUOWHIUKAIIUA.
MHKPOBHOJIOTUYECKUE METO/IbI
MCCJENOBAHUA 3KOCUCTEM




