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A ecTb y MEHS elé Majiasi poJluHa —

Moii ropon KeIuteim, HeOOIBIIONH, HO OCOOCHHBIH.
B HEM MHOT0 03€p, TaK YTO JKUTEIN MECTHBIE

Ero naspiBaroT ypanbckoil Beneruen.

(«Mos poaunay, aTop C.Kazakosa)

Beenenune

Boga urpaer orpoMHy10 posib B JKU3HH 4enoBeka. OHa SBISETCS COCTAaBHOM 4YacThbIO
€ro OpraHM3Ma M MOCTOSIHHO MOTPeOIsIeTCss UM BMECTE C MUThEM M IMUILEH, a TAKXKE CIYKUT
YeJIOBEKY CpEICTBOM IOAJIEP)KAaHUS JIMYHOM T'MruMeHbl. be3 BOAbl HEMBICIMM HHM OJMH W3
BUJIOB XO3SIICTBEHHOH AEATEIBbHOCTH, B TOM YHUCIIE U NPOU3BOACTBO IPOJOBOJILCTBEHHBIX
TOBApOB, TJI€ KAUECTBO BOJIbI UMEET 0COO0E 3HAUEHHE, TIOCKOJIbKY IPUMEHEHUE 3arpsi3HEHHON
BOJIbI MOXKET IMPUBECTU K OBICTpOM MOpuYe MNHUIIEBBIX NPOAYKTOB U PACHpPOCTPaHEHUIO
MH(EKIMOHHBIX O0JIE3HEH.

Bona saBnsercs cpenoi, B KOTOPOM MMKPOOPIaHM3Mbl MOTYT Pa3MHOKAaThCS.
Pa3MHOXEHME MUKPOOPraHM3MOB B BOJE 3aBUCUT OT HaJIM4Ms B HEW BELIECTB, CIIyKallUX
nume Mukpodam. IlpuponHbie BoAapl Bceraa coaepkar TO WJIM HHOE KOJHMYECTBO
OPraHMYeCKUX © MHHEPAIbHBIX BEIIECTB, KOTOPbIE MOTYT OBITh HCIIOJIBE30BaHbBI
MHUKPOOpPIraHU3MaMH Ui MHUTaHUs, O3TOMY MUKpO(dIIopa MpUpoIHBIX BOJ O4YEHb Oorara u
pasHooOpa3Ha.

B Hamm 1HM TpyIHO HaWTH BOJOEM, HE MOCTPALABUIMN OT M3IACPKEK LUBUIU3ALMH.
HedrenponykTsl, MpoMBIIIJIEHHbIE U KaHAIW3AllMOHHBIE CTOKH, YAOOpPEHHUS, CMBIThIE C
I0JIEN, — BCE TOMNajgaeT B BogoeMsl. IIponecc ounieHns BogoemMa HEBEPOSTHO CIOXKEH U C
MHUKPOOHOJIIOTHYECKOH, U C (U3MKO-XMMHUYECKOM Touek 3peHMs. [naBHBIE «IeiicTBYyIOIIME
JUIa» 31€Ch — MHUKPOOPraHU3Mbl, OOUTAIOIIME B BOJE U JOHHOM mie. [Ipobiema HexBaTKu
B OmkaiiieM OyaylleM 4HMCTOM HMpecHOMl BOAbI yxe 0003HaYmiIach, TaK Kak B Pa3IMYHBIX
peruoHax Haulel MjaHeThl MUTheBas BoJa CTOUT aopoke HedTu! [103TOMy aKTyaJbHOCTH
JTAHHOW TEMBI TPYAHO HETOOLIEHUTD.

B nannoif paboTe mccneayercs ACSTENbHOCTh OPTaHW3MOB MJIOBBIX OTJIOKEHUM JTHA
o3epa [Inéco B ropoae Kemmreim YenssOnuckon 06acTy.

IIpo6saema: crHocoOCTBYIOT JIM  CaMOOYMIIEHUIO BOJOEMa OT  HEKOTOPBIX
IPOMBIIIJICHHBIX U OBITOBBIX 3arps3HEHUH MUKPOOPTraHU3MbI HJIOBOTO JIHA?

I'mnote3a: MHKpOOpraHM3MbI HJIOBOTO JHA MPECHOBOJAHOIO 0O3€pa CIOCOOCTBYIOT

CaMOOYHIICHUTIO BOJOEMA OT HEKOTOPBIX IMMPOMBIINIJICHHBIX U OBITOBBIX BanHSHeHI/II)’I.



O6mbekT: 03epo [lnéco B ropone Keimreim UensionHCcKo# 001aCTH.

IIpeameT: MUKPOOPraHU3MBI MIIOBOTO JHA

Hesab: u3yunuTh CHOCOOHOCTH MHUKPOOPTaHU3MOB O3EpHOTO Wja TepepadaThiBaTh
HEKOTOPbIE OPraHUUYECKUE OTXOIbI

Hcxons n3 noctaBneHHON ey, ObUIM ONPEICIICHbI 32 a4

1. 3yunts BOmpoc O TreorpaguuecKkoM IMOJOKEHHH M ONKCaTh OHOTeoLeHO03
U3y4aeMoro o0beKTa

2. IlpoBectn  HccnenoBaHWE CIOCOOHOCTH  MHUKPOOPTaHM3MOB — O3€pHOIO  MIIa
nepepabaTbiBaTh PacTBOP XO3AWCTBEHHOTO MblIa, CTUPAIIBHOTO MOPOIIKA, MOJIUITUICHOBYIO
IUICHKY; BIMSHHS HOHOB TsKenbix MeramioB (CU’) Ha CrOCOGHOCT MHKpOOPTaHH3MOB
03EpHOTO WJIa lepepadaTbiBaTh OPraHNYEeCKHUE BEIIECTBA

3. Crnenarb BBIBOJIBI 1 HAMETUTH NEPCIIEKTUBBI MPOJAOJKEHUS PaOOTHI.

PaGota Haa maHHOI TEMOI MPOXOIUIIa B 1BA ITANA.

Ha nmepBom (TeopermyeckoMmM) wu3ydajaoch reorpaduyueckoe TOJIOKEHHE U
HKOJIOTHYECKAsT XapaKTEPUCTHKA HCCIEAYEMOr0 BOJOEMa, OIPENeNsICS BHUIOBOW COCTaB
dopsl u daynsl 6uoreoreHos3a o3epa [Inéco, onpenensnach BEpOATHOCTD 3arpsi3HEHUsS 03epa
CTOYHBIMU BoJiamMu. Ha BTOpom (TipakTHuecKkoMm) moAOupanuch U anpoOupoBaINCh METOAUKU
BO3/ICUCTBUS KHU3HEISATSILHOCTH HWJIOBBIX MHUKPOOPTaHU3MOB Ha PAaCTBOP HATYPaIbHOTO
MBbIJIa, CHHTETUYECKOTO MOIOLIETO0 CpEeNCcTBA (CTUPAIBHOTO MOPOIIKA), IMOJUITHICHOBYIO
IUIGHKY, TPOBEpsUiach CIOCOOHOCTh MHUKPOOPTaHU3MOB COXPAHSTh aKTHUBHOCTh B
TPHCYTCTBHH COJEH TSKEIBIX MeTaiioB (Ha npumepe noHo Cu’*). Ha ocHoBe pesymbraTos
WCCIICIOBAaHHS TPOBOJMWIICS aHAU3 W CPaBHEHHWE OYMINAIOMICH CIOCOOHOCTH OPraHM3MOB
03epHOTO WJa, pa3padaThIBAIMCh PEKOMEHIAIMH I10 MPUPOIOOXPAHHOMY TIOBEACHUIO C
LEJIBI0 COXPAHEHUs] YUCTOTHl MPUPOJHBIX BOAOEMOB. Kpome TOro ObUIM HaMeueHb
HalpaBJIeHUs I€ATEIILHOCTH JUISl TPOJOKEHHSI UCCIIE0BAHUS.

MeTtoasbl: HaOIrOIEHUE, CPAaBHUTEIBHBIN aHAH3, OTBIT U YKCTIEPHMEHT.

Cpoxku nposegenus: asryct 2015- suBapp 2016 T

Hayynasi HOBM3Ha: CpaBHEHHE OYMIIAIOIIEH CIIOCOOHOCTH OPraHHW3MOB O3E€PHOTO
Wia, pa3paboTKa peKOMEHJAIMU MO0 MPUPOJIOOXPAHHOMY MOBEAECHHUIO C IIENIbI0 COXPaHEHHUs
qucToThl 03¢epa [1néco.

IIpakTuyeckasi 3HAYUMOCTB: pPE3YyIbTAaThl HCCIEIOBAHUS TO3BOJSIOT OICHUTH
3HaYeHHE MHKPOOPTaHMU3MOB WJIa B TNPOIECCe CAMOOYMILEHHS HCCIEIYyeMOro BOJHOTO
00BeKTA.

Kparkuii aureparyphbiii 0630op. [y ¢pusnko-reorpaguueckoro onucaHusi paiiona

o3epa [Inéco ObuM HCTIONB30BaHbl HCTOUYHUKU ceTu MHTepHeT, a Takke yueOHoe nmocolue 1no
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reorpaduu, SKOJOTHH W TpUpoAonoiab3oBanuto HOxuoro Ypana [4,5,9]. Ilpu onmcanuu
OMOIIeHO3a 03epa UCIIOIB30BATUCH onpeaenuTenu [2,3,6,7,8] u yueOHoe mocodue [9].

dusuko-reorpadguyeckasi XapakTepucTUKAa W ONUCAHWE OHOreoLeHO3a paiioHA.
OObeKT uccneaoBanus JaHHON paboTsl — 03epo [1néco pacmnonoxkeHo B 10KHOM 4acTu ropoaa
Koimteim  Yenabunckoit obmactu. Takoe Ha3BaHMe o03€pa HCHOJB3YETCS MECTHBIMHU
JKUTEJIIMU U BCTpedaeTcss Ha HeKoTopbiX KapTax. (IIpunoxenue 1.1). B npyrux ncrounukax
3TOT Boj0eM Ha3zbiBaeTcsi BepxHe-KouimTeiMckuM BopoxpanuwuiieM (npynom)(IIpunoxenue
1.2). B Bepxne-KpmureiMckuii npyn Brekaer peka KeimteiMka (249 m) ¢ roro-3amanga. M3
Bepxue-KbimteiMmckoro mnpyna KeliTeiMKa ucTeKaeT AByMsA pykaBaMu. HOxHBIA uepe3
KaMEHHYI0 IUIOTUHY KBIIITRIMCKOTO MAaIIMHOCTPOUTEIBHOTO 3aBoAa (MIET TMOJ ABYMs
[[eXaMH B KAMHEM BBUIOKEHHOM pyciie). Ee mupuna B ropoackoii uepre 10-20 m. I'myOuna ot
0,5 mo 1 m. BpicoTa mageHusi moToka BOJbI y IUIOTHHBI 4 M. BTopoil 00BogHOI KaHan
npoxoauT ceBepHee 3aBoja (400 m). CiiuB CBOOOTHBIIA.

bepera o3epa Iln€co 3aHATBI YaCTHBIMM CTPOCHHUSIMH, CAJOBBIMH YYaCTKAMH,
yactuyHo 3a0onouensl ([Ipunoxenue 2). O3epo MOANUTHIBAETCS MOJBOJHBIMU KJIOYaAMU U
OC3BIMSHHOM PEYKOM, BITAIAIOIIICH ¢ 3amaja.

Ot mamuHOCTpouTeNnsHOTO 3aBoja KbIIThIMKa Te4eT Ha ceBepo-BOCTOK B HukHe-
Kemureimekuit npyn (239 m). B XVIII Beke Boma KbeiuteiMkun paborana Ha
JKene3oenarenabHbie 3aBobl JlemunoBbix, PactopryeBsix u 30ToBa. HeiHEe MPOMBIIIIEHHOTO
3HAYEHUS HE UMeeT.

[TuteeBoe KauecTBO KBIITHIMKY TepseTCs MU NMPUOIMKEHUH K TOpoAy. B HacTosiee
BpeMsi Boja KBIITBIMKK HMJIET Ha XO3SWCTBEHHBIC HYXIbI >kuTene KeimTeiMa. 3aBombl
MalTUHOCTPOUTEIBHBIM M MEEIIICKTPOIUTHBIA BOIY TOPOJICKUX MPYAOB HCIOJB3YIOT Majo.
Jns TexHUYecKUxX LieNed MpOBEIEH BOJOMPOBOJ C o3epa Akyns. Boma B 3THX BomoeMax
co00I1IaeTCsl, ¥ YPOBEHb BOJIBI B 03€paxX 3aBUCUT OT YPOBHS BOJBI B MPYyaX U PEryIHPYETCs C
MOMOIIBIO TUIOTUHBI MKy HIKHEKbIITHIMCKHM U ['OpoACKMM TIpynaMu. Y POBEHb BOJIBI,
HEOOXOIUMBIN JJIsI TTPOMBIIINICHHBIX HYK], UCKYCCTBEHHO MOJAepKUBaeTcs B ['opojackom
MpyAy; Tak B 3aCyNUIMBBIEC TO/bI BoAa B o3epe [Inéco moxeT otoiiTu oT OGepera Ha 1,5 meTpa
(moHmxkeHue ypoBHsl moBepxHocTH Ha 30-40 cMm), U, HaMpOTHUB, B JOXKIJIMBOE JIETO BOJAA
OYCHb CHJILHO TIPHOBIBACT.

Penved nra HermyOokwmii, Boga XOpOIIO MPOrpeBaeTCs B JKapkue JHU. Boma msrkas,
coJiel KalbIlusl U MarHusl Majio, HO TeMHas Herpo3payHas. O3epo U300MITyeT peuHoi phIOoii,
TpaaAuLIMOHHON N1 BojoeMoB HOkHoro Ypana, HO HauOoliee 4acTO B yJIOBaxX BCTpEUaETCs

yebakK, MOJIEIIUK, JIell, OKYHb U IIyKa.



Ilo Geperam pacTer CcMeEIIaHHBIA JieC, B OCHOBHOM Oepe3a, OCHHAa U COCHA.
[TpubpexHbIe Y4aCTKH 3apacTaioT POro30M Y3KOJUCTHBIM, KaMbIIIOM, TPOCTHUKOM, OCOKOU
oonotaoit (Ilpunoxkenue 3). VY3Kyl0 peUyIIKy MEpPEeropaKUBAIOT IUIOTHHOM O00pHI
0OBbIKHOBEHHbIE. VI3 BOIOMIIAaBAIOIIMX MITHUI] BCTPEYAIOTCS IIUIOXBOCTh, CEPOILEKasi MOraHKa,
o3epHas 4aiika u apyrue. ([Ipunoxxenue 4) Bognas rimags B Teruioe Bpems roaa "mseret',
panys riia3 KyBIIMHKaMH, PAECTOM, KYOBIIIKaMH, BOJOKPACOM-JIATYHIEYHHUKOM U JPYTUMH
IpeJICTaBUTENIAMU HaABOIHOM pacTurensHocTy (IIpunoxenue 5).

Oco60 HaxO0 OCTAaHOBMUTHCS HA XAPAKTEPUCTHKE OEHTOCHOIO CJ0s HCCIETyeMOro
BOJIOEMA, TaK KaK OH OoraT WJIOBBIMHU OTJIOXKEHUsIMU. O3epHbIil U peyHoit i ropaszno Ooraue
OaktepusiMu, 4YeM Boja Bojoema. Conepxanne MUKPOOOB B 1 T BIaKHOTO Wil 03€pa JOXOAUT
no 200-400 mun. HawmbGonee ©GoraT MMM TOBEpPXHOCTHBIM cloW mia. 3jaech oOpasyercs
cBoeoOpa3Hasl IUIEHKa W3 OakTepuil, urparomias CyLIECTBEHHYIO DPOJIb B IpPEBpallleHHsX
BEILIECTB B BoJjoeMe. B MOBEpXHOCTHOI MJIEHKE Wi1a MHOTO cepoOaKkTepuil 1 jkesne300aKTepHid.
CepobakTepuy BBIOTHIIOT BaKHYIO ISl JKM3HHM BOJOeMa (YHKUIUIO - OHH OKHCISIFOT
00pa3yIouiicss B W€ CEPOBOIOPO] 10 CEPHOM KHUCIOTHI U MPENSATCTBYIOT €ro nuddy3un B
BonoeM. Korma BO BpeMsi BOJIHEHMH BoJoeMa IUIEHKAa pa3pyllaeTcss U CEepoBOAOPOA
TMpPyHAUpyeT B BOAY, HEPEAKO NPOMCXOIAT OoiblIMe 3aMOpbl pbIObL. XapakTep
MUKpPOQUIOpbl BOJOEMOB ONPEIENAETCI OCOOCHHOCTAMU KOHKPETHOM BOJIHOM Cpeabl.
Mukpoduopy BOJOEMOB 00pa3yroT JABE TpPYNIbl: ayTOXTOHHbIE (COOCTBEHHO BOJHBIE) U
QIJIOXTOHHBIE (MONMAJaroIlMe W3BHE NpPU 3arps3HEHUM) MUKPOOPraHMU3MbI. AYTOXTOHHas
MHUKpO(IOpa —  COBOKYIMHOCTh  MHKPOOPIaHH3MOB,  TIOCTOSHHO  JKUBYHIIMX U
pa3MHOXaIMUXCs B BoJe. MUKpPOOHBIM cOCTaB BOABI HAIIOMUHAET MUKPOQIOPY MOYBHI, C
KOTOpPOM BOJa colpukacaercss (IPUAOHHBIE W NPUOPEKHBIE TOYBBI). AJUIOXTOHHAS
MHUKpO(IOpa — COBOKYMHOCTb MMKpPOOPTraHM3MOB, CIIy4aifHO TMOMABIIMX B BOAY U
COXPAHSIOIIMXCSA B HEM CPAaBHUTEIBHO KOPOTKOE BpeMs. KoIn4ecTBEHHBIE COOTHOLIEHUS
MHUKpPOOPTraHU3MOB B OTKPBITHIX BOJIOEMaX BapbUPYIOT B IIMPOKUX MpEeNax, YTO 3aBUCUT OT
TUIAa BOJOEMA, CTENEHU €ro 3arpsA3HEHHUs, CMEHbl METEOPOJOTHYECKUX YCIIOBHI, C€30Ha U
T.1. MUKpOOpraHU3Mbl WiIa M BOJBI UTPAIOT 3HAYUTENbHYIO POJb B KPYIOBOPOTE BEIECTB,
paclieruisii OpraHUYECKHE BEUIECTBA JKMBOTHOTO M PACTUTEIBHOIO IPOMCXOXKIEHUS U
oOecrnieunBasi MUTATEIbHBIMU BEIIECTBAMU JPYTHE OpPTraHU3MBI, )KUBYILKE B BOJIE.

Oco0oe BHUMaHHUE 3aclyKUBAIOT TUJIPOOMOHTHI - (UIBTPATOPBI, K KOTOPHIM
OTHOCATCS  JIByCTBOpuaTble Moyuttocku. Ha nue o3epa Ilmeco ™Mbl oOHapyxwin
MHOT'OYHCIICHHbIE PaKOBHHBI 0€33yOKkn oObIKHOBeHHOU (Anodonta cygnea). OpraHu3mbl
JAHHOW TPYMNIbl MPOKAaYMBAIOT 4depe3 (GUIbTPYIOMIMH anmapar 3HaYUTEeNIbHOE KOJMYECTBO

BOJBI U TOATOMY TpeOoBaTelbHBI K €€ KauecTBy. [IpucyTrcTBHE B BOjJE OHMOJIOTHYECKH
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BPEIHBIX IPUMECEH, BBI3BIBACT CEPUI0 ANANTUBHBIX pPEaKLUi, NMperoTBpaIlaloUINX, JHUO0
3aMeUIAIONINX, JaTbHEHIIYI0 HHTOKCUKAIIO. CHU)KEHIE MHTEHCUBHOCTU (DMIIBTPALIUU BOJIBI
WIA €€ IOJHOE TPEeKpalleHHe SBISIETCS peaklue, THMUYHON Uit (UiIbTpaTopoB. Jta
peakuus HCIOJIB3YeTCs B KayeCTBE TECTOBOM, CBHUIECTEIBCTBYIOIIEH O IIOBBIIICHHOM
COJIepKAHUU TOKCHKAHTOB B HccienyeMoi Boae. Takum oOpa3om, npucyrcTBue 0e33yOku B
03EepHOI BOJIE CBHJICTEILCTBYET 00 IKOJIOTHUECKOM YHCTOTE BOJIOEMA.

ITockonbKy OCHOBHOM XKWIOW MaccuB ropoaa KpIuTelM, a Takke OCHOBHBIC
IIPOMBILIICHHBIE IPEIIPUATHS T'OPOAA PACIOJOKEHBl HMKE IO TCUEHUIO, €CTh OCHOBAaHUE
Ipearoararb, 4T0 KaHAJIM3AlMOHHBIE W IPOMBILUICHHBIE CTOKM HE IONAJAI0T CHOJIa B
0onbpmMx KoaudecTBax. OHAKO, BOJA UCCIIEYEMOIO 03€pa HE MOXKET SBISATHCS YUCTOU, TaK
KakK 1o Oeperam JIaHHOTO BOJIOEMa PacCIOJIOKEHBI 6 KPYHHBIX cafoBbix ToBapuiects (CHT
«danpuss paga», «Muuypuseny, «tOxuplit», «OctpoBok», «KamaueBka», «Ipyxb6a»).
CanoBosibl MCHONB3YIOT BOJY O3€pa B OBITOBBIX M TUTMEHHMYECKHX LENAX, A I0JIMBA
YYacTKOB, PbIOAJKM M KyINaHus, IO IJIaJd O03€pa KaTaloTCsl Ha BECEJIbHBIX U MOTOPHBIX
JoJKaxX, TUApoLMKiax... [Ipouspacranue Bomokpaca OOBIKHOBEHHOTO M KYBIIMHKH O€JOH,
OpUcyTCcTBUE 0€33y0OKH B O3€pHOH BOJE CBHJETENBCTBYET 00 3SKOJIOTMYECKOM 4YHCTOTE
BOJIOEMa,  KOTopas  MOAJIEp)KUBaeTcss  OEHTOCHOW  MHUKPOQUIOpO  —  MJIOBBIMH

MUKPOOPTraHU3MaMHU.



Onucanue METOAUKH M Pe3yJIbTATOB HCCJIEI0BAHUS

IToHSTH OCHOBHBIE 3aKOHOMEPHOCTH CAMOOYHUILIEHUS UCCIIETYEMOT0 BOJOEMA, y3HATh,
4YTO €My CIIOCOOCTBYET, a YTO MPEMSATCTBYET, MOKHO C TIOMOIIBIO TNPEIOKEHHBIX HUXKE
OIIBITOB.

JI71s1 OBITOB MCIIOB30BAJICS JOHHBIA W U3 o3epa [lnéco, HabpanHblii Ha riayoune 1,5
MmeTpa B utoie 2015 rona.

Memoouxa

[lepen mocTaHOBKOM AKCIEPUMEHTATBHON YacTU Mbl H3yYMIJIH MPOOBI Hila C TTIOMOIIbIO
Mukpockona. Hamu Obuln OOHapy>KeHBI pa3liMyHbIe MPEACTABUTEIN MUKPOOPTaHU3MOB,
NOJBWKHBIX M HEIMOJBIKHBIX B IIOJI€ 3pEHHs OOBEKTMBA MHUKPOCKOIIA: 3BIJIEHA 3€JIeHas,
BOJIBBOKC, aMc0a OOBIKHOBCHHAS.

1. CnocoOHBI T MUKPOOPTaHU3MBI ITepepadbaThiBaTh OPraHUYECKUE OTXOIbI?

PeaktuBbl W 00OpymoBaHME: KOHMYECKas Kojba, Bara, 1abOpaTOpHBIE BECHI C
pa3HOBecaMH, XMMHUYECKUH CTakaH, MEpPHBIM LMIMHAP, 1%-blil pacTBOp XO03AHCTBEHHOTO
MblIa, JOHHBIA U1

Mpl nomectunu B HeOomblnyro KonOy mpumepHo 0,5-1 T AOHHOTO WA U 3aTWIH
ceepxy 30 min 1%-ro pactBopa TyasmeTHOro wmbiia. Wi B3BemIMBalIM B CTEKISSHHOM
CTaKaHYMKE Ha XWUMHUYECKUX JIabOpaTOpHBIX Becax. PacTBop MbIIa NPUTOTOBWIN
npenBapuTenbHo. s npuroroBneHust 1%-ro pactBopa TyaJeTHOIO MbLIa B3sUIM HaBECKY
MblJIa, HATEPTOrO0 HAa MEJIKOU Tepke, Maccoi 1 rpamMm, pacTBOpUIIM B Bojie Maccoil 99 rpamm.
Tpebyemblit 00beM pacTBOpa MblJIa OTMEPUIIN € MIOMOLIbI0 MEPHOTO IMIMHApa. B36onranu
Koi0y, cojaepxKalllylo WJI U pacTBOp MbUIa. Ee comepkumMoe MEHUTCS, Kak U CJel0Bajlo
0o)XKuJaTh. HemnoTHO MpHUKpBUIM COCYA KOMOYKOM BaThl MU ocTaBWiIM Ha 6 yacoB. CHoOBa
B30onTanM K0j0y. Teneppb XUIKOCTh HE MEHUTCS. MBUIO UCYE3NI0, a caM PacTBOp MpHOOpe
HENPUATHBIN 3arax, Bblaji cepo-Oyphlii 0CaoK.

BoiBoa: MHKpOOpraHu3Mbl, OOUTAIOLIUE B JOHHOM WJI€, PA3IOKWIM OPraHUYECKYIO
yacTb MbUIA. [IpOAYKTHI MX JKU3HENEATEIBHOCTH YAaCTUYHO BHINAIM B OCAJO0K, & YaCTUYHO
BBIIETIWIIACH B BUJIE Ta30B C HEMPUATHBIM 3aI1aXxOM.

2. BceesqHpl 11 MUKpOOpPraHU3MBbI?

PeaktuBbl M 00OpydOBaHME: KOHMYEcKas Koyiba, Bara, XHWMHUYECKUH CTakKaH,
nabopaTopHble BEChl C pPa3HOBECAMH, MEpPHBIM HUIUHAP, 1%-bIil pacTBOp CTUPATIHLHOTO
nopouika «Mud», TOHHBIN UL

A) B uucryto xon0y BHECTH CBEXYIO MOPIHIO JoHHOTO Mia (1 rpamm) u 3amumu 30
M1 1%-ro pacTBOpa CHHTETHYECKOIO CTUPAIBLHOTO MOPOIIKA (PacTBOP MPUTOTOBJIEH TAKXKE,

KaK pacTBOp Xo3siiicTBeHHOro Mbuia). [Ipm B3OanThiBaHuM pacTBOp mneHuTcs. HermioTHo
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MPUKPBUIA COCYJT KOMOYKOM BaThl M OCTaBWIM Ha 6 dvacoB. CHOBa B30osTamu KoJOy.
[TpoBepmiin HHTEHCUBHOCTH MMEHOOOPA30BAHMSI TTOCIIE SKCIIO3UIIUN - KUJAKOCTh MPOJOIIKACT
MEHUTHCS, 3HAYUT, MUKPOOPTraHWU3Mbl HE NEpepadaThIBAIOT CHUHTETUYECKHUE XHUMHUUYECKHE
COCIUHCHHS.

BriBoa: MHMKpoOOpraHm3Mbl, OOWTAMOIIME B JOHHOM WiIe, HE IepepadaThIBAIOT
CHHTCTHYCCKUEC XUMHUYCCKHUE COCAUHCHUS.

b) Ilo aHanmorm4Hoi METOJMKE MBI TPOBEPHIIM CIOCOOHOCTH MHKpPOOPTaHH3MOB
pacLICIUIATh MEIKO U3MEJIbUYCHHBIE KYCOUKH MOJTUITUICHOBOM IJICHKH.

BpIBoa: MUKpOOpraHu3Mbl BOOOIIIE HE mepepadaThiBalOT CUHTETUKY. CHHTETUYECKHE
MaTepuanbl SBISIOTCS KCEHOOMOTHMKAMHU - YCIOBHAs Kareropus Hjis 00O3HaYeHUs
YYXKEPOJIHBIX JJIA KMBBIX OPTaHW3MOB XMMHUYECKUX BEIIECTB, €CTECTBEHHO HE BXOMSIIMX B
OMOTUYECKUI KPYTOBOPOT.

3. Kak neficTBYl0OT Ha MUKpPOOpPraHU3Mbl MOHBI TSKENBIX METAJIOB, HAaIpUMeEp
Menu?

B kadecTBe MCTOYHHMKA HMOHOB TSKEJIBIX METAJIOB HMCIOJIB3YyeM MEIHBIN KYyIOpoC
CuSO4*5H,0. B umncryro konOy Buecnu 0,5 r gonnoro una u Bawau 30 mu 10 %-ro
pacTBopa MEIHOIr0 Kyrmopoca (pacyder sl IPUTOTOBIEHUSI paCTBOPA HY)KHOU KOHIIEHTPAIUH
cmotpu B Ilpunoxenuun 6). Cmech B KoIOe TIIATEIBHO MEpEMEIIaid U OCTABHJIM Ha 3 daca.
3aTeM KHMJIKOCTh M3 KOJOBI OCTOPOKHO CIMJIM, OCTAaTKU MPOMBUIA 5 pa3 4yMCTON BOAOW U
Biwud B kKos10y 30 mi 1 %-ro pacTBopa TyalleTHOro Mbuia. 3aTeM cAelajil Bce, Kak B TIEPBOM
OIIBITE.

HaGmronenue: pacTBop MbUIa MPOAOKAET MEHUTHCS MHOTO YacOB CITYCTS. 3HAYWT,
nonbl CU’* BRIBEH 13 CTPOSI MUKPOOPTAHU3MBI, U T€ HE CMOTJIU TIepepadoTaTh OPraHUIECKUE
OCTAaTKH.

BbIBOA: HEOUMILIEHHBIE MPOMBINUICHHBIE CTOKH, COJEPIKAIIME COJNHM TSHKEIbIX
METAI0B, B YaCTHOCTH Cu2+, cOpacbiBaeMble B BOJIOEMBI TPHUBOAAT K THOEIH WIOBBIX

MHUKPOOPIaHM3MOB M HapyllalOT  CIHOCOOHOCTb  BOJOEMAa K  CAMOOYMILEHHMIO.



BriBoabI

Cocrosiaue 6noreonenosa ozepa [Inéco cBUmeTeNnbCTBYET 00 3KOIOTMYECKON YHCTOTE
BOJIOEMa,  KOTOpas  TOAJIEPXKUBAeTCs  OEHTOCHOW  MHKPOQUIOpO  —  HMIIOBBIMH
MUKPOOPTraHU3MaMH.

B xozxe skcniepuMeHTa Mbl BBIAICHHIN, YTO MUKPOOPraHU3Mbl, OOUTAIONINE B JJOHHOM
W€, pa3joXKWIM OPraHUYecKyl0 4acTh Mbula. CHHTETHYECKHME XMMHUYECKHE COEAMHEHUS —
CTHPAJIbHBIN MOPOILOK, a TEM O0JIee MOJIMATHIICHOBAS IJICHKA, SIBIISIOTCS KCEHOOMOTUKAMU U
MHUKPOOpPIraHU3MaMH He NepepadaThiBatOTCS.

ConM  TSKENBIX METAIIoB, B wacTHocTH Cu”’ OPUBOAAT K TIHOENN HIIOBBIX

MHUKPOOPIaHU3MOB M HapYyLIAIOT CIOCOOHOCTH BOJOEMA K CAMOOUYUILEHUIO.

3akirouenue

MuKpoopranu3Msbl Wia U BOJABI UTPAIOT 3HAYUTEIBHYIO POJIb B KPYTOBOPOTE BEIIECTB,
paciiernsii OpraHMYecKHe BEUIeCTBa JKMBOTHOIO U PACTUTEIBHOIO IPOUCXOXKACHUS U
o0OecrieunBas MUTATEILHBIMU BCIICCTBAMH APYIruc OpraHu3Mebl, ) XUBYIIUEC B BOJC.

Kananu3aumoHHble ¥ NPOMBIIIJICHHbIE CTOKHM HE MONAJalT B BOJXY HCCIEAYEMOIO
o3epa Ilnéco B OosbmIMX KONMYECTBAX, MOCKOJIbKY OCHOBHBIE MCTOYHUKH 3arps3HEHUs
PacIoJIO)KEHbl HUXKE [0 TEUEHHUIO, OJHAKO BOJIa 03€pa MCMOJIb3YETCS MHOTOYMCICHHBIMU
caaoBogaMu B OBITOBBIX M THUTHEHHMYECKUX oeiiax, i MoJiMBa Y4YacCTKOB, pI)I6aJIKI/I n
KYyIaHus, KCIUTyaTallud MOTOPHOM TeXHHKH... [Ipouspacranue Bojpokpaca 0ObIKHOBEHHOI'O
U KYyBIUMHKM OejoH, mpucyTcTBue O0€33yOKH B 03€pHOW BOJAE CBUAETEIBCTBYET 00
HKOJIOTMUYECKON YHUCTOTE BOAOEMA, KOTOpas MOJAECPKHUBACTCS OCHTOCHOM MHUKpOGIOpon —
HJIOBBIMHW MUKPOOPraHU3MaMHu.

Mbl  [IaHHpYeM — NOpPOJOJKUTH  pabOTy IO  MCCIENOBAHUID  XMMHUYECKHX
MHUKPOOHOJIOTHYECKUX, SKOJIOIHYECKHX ocobeHHocTell o3epa Ilnéco, B yacTHOCTH MpoOBECTH
XUMHUYECKHH aHaJIN3 BOJBI 03€pa, ONPCACIINTE MPUYNUHY MATKOCTH BOAbI, KUCJIIOTHOCTD ITOYBBI
Ha MPUOPEKHBIX YIaCTKaX, 3aBUCUMOCTb BHIOBOTO cocTaBa (iiopbl U (hayHbI OT KUCIOTHOCTH

ITIOYBLI.
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