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BBE/AEHUE

B 6acceiiH bantuiickoro mopsi BXxoaut 6onee
250 peK. bonbluas yactb U3 HUX BNagaeT Hemno-
CPeAcTBEHHO B bantumiickoe mope. ExerogHo,
B CpefgHeM, peka Hesa NpuMHOCUT Hanbosbluee
KONmM4ecTBo BoAbl — 83,5 kMm?, Bucna — 30 Km?,
HemaH — 21 km® [HayraBa — okono 20 Km3
YXK13Hb peK Hepa3pbIBHO CBA3aHa ¢ banTUnckum
MOpPEeM, MHOrve BUAbl Pblb 3aX04AT B PEKM Ha
HepecT, CYAOXOACTBO CBA3bIBAET PEKN U Mope
B €IVHYI0 TPaHCMNOPTHYHO CETb, N 1H06ObIE 3arpss-
HeHus, nonagaroLne B peku, 3aHOCATCA C X BO-
famu B bantuky.

Ons o3poposneHns bantuiickoro mops
4ype3BblYalHO BAXHO CHU3UTb HeraTvBHblE
BO3[eNCTBUSA Ha peyHble 3KOCUCTEMbI, NO3TO-
My uccnefoBaHue pek, onpegeneHne xapak-
Tepa U UCTOYHMKOB MUX 3arpsi3HEHUn nomora-
0T HaNTW NyTU YNyYLWeEHUA 3KONOrMYeCcKow
cuTyaumm.

OfHUM 13 NPUOPUTETHBLIX BUAOB AEATENb-
HocTn Koanmumm Ynctaa bantuka (KYb) ssnset-
cs HabnogeHne pek 1 ycTonumBoe yrnpasneHue
peyHbiMu 6acceiiHamun (River Watch/Sustainable
River Basin Management).

Koanuumsa Yuctas bantuka obbeguHsieT
6o0nee 20 HenpaBUTENbCTBEHHbIX 3KON0rMYye-
CKMX opraHm3aumnini n3 11 ctpaH bantuinckoro
pervoHa. Llenbto «KUb» B aTOM HanpaeneHuu
ABNAETCH COLENCTBME CO3L4aHMI0 U Pa3BUTUIO
MnaHoOB ynpaB/ieHMs peyHbIMK bGacceiHamu,
B TOM 4ucne mMeTojamy WHGHOPMUPOBaHUSA
006LLEeCTBEHHOCTH, 3KOIOTMYECKOro o6pa3oBa-
HWS, CO34aHnA 0bLLeCTBEHHbIX peyHbix CoBe-
TOB 1 KOHCY/IbTATUBHBIX TPYNM, a Takxe obLe-
CTBEHHbIX UCCNeL0BaHNI BOAHLIX 00bEKTOB —
ANA  LOCTVMDKEHWUS  JlyYlInX 3KOJIOTMYECKUX
CTaHOAPTOB pPeyYHbIX 3KOCMCTeM BanTuiickoro
pervoHa.

3Ta fleATeNIbHOCTb MPOBOAUTCA BO B3auMO-
[encTBMU C OpraHaMuy BNacTu, HayYHbIMWN UHCTU-
TyTamy, 06pas3oBaTesibHbIMN  YUpeXAeHUAMN,
3KO/IOrMYeCKNMK  OBLLECTBEHHLIMW OpraHun3a-
UMAMK, NPEeCccon, cTyaeHTamn, knybammn pblbo-
NOBOB, OXOTHUKOB W ApYyrMMU OpraHu3aunsmm
Kak Ha MECTHOM, TaK 1 Ha HaLMOHaIbHOM ypOB-
HAX BO BCex CTpaHax banTuiickoro permowa.
Koanuuumsa Ynctaa banTtrka cogeinctsyet ooMeHy
OMbITOM HabNAEHNA 1 3alWNUTbl PEK B pernoHe
BanTuiickoro mops.

Ana bantuiickux cTpaH, BXOAAawWwmx B EBpo-
nencknii Coto3, OCHOBHbIM AOKYMEHTOM, perna-
MEHTUPYIOLLMM BOMPOChI yrpaB/ieHUs BOAHbIMU
pecypcamu B EBpone, asnsetca BogHasa Pamou-
Hast avpekTnea (BPL): «AnpeKkTnea EBponencko-
ro MapnameHTa n Coseta EBponeiickoro Cotosa
Ne 2000/60/EC, npuHaTas 23 oktabps 2000 r.
N yCTaHaB/MBaloLlas OCHOBbI A/ AeATeNbHO-
ctn CoobLyectBa B 06/1aCTV BOAHOW NONNTUKI»,
AVpekTnBa Hanpas/eHa Ha y/yudlleHne cocTos-
HUSA BOAHbIX PECYPCOB, CHIDKEHMWE 3arpA3HEHNs
MOBEPXHOCTHBIX N TPYHTOBLIX BOZ, COAENCTBME
YCTONYMBOMY BOZAO0MO/Ib30BAHNIO.

BogHaa PamouHaa AupekTtusa EC, aBnaetca
Hanbonee BaXKHOW ABWXKYLULE CUO B BOGHOM
MeHexMeHTe EBponbl. OHa npegycmaTpusaeT
NpsIMoe y4yacTvie B npouecce MPUHATUS peLue-
HWI, KaK OpraHnM30BaHHbIX 3aMHTEPECOBAHHbIX
CTOPOH, TaK U HeopraHM30BaHHbIX FPYMN 1 LWn-
POKMX C/oeB OO6LLECTBEHHOCTU B MNpoLeccax
ynpaBsfeHns pevHbiMn 6acceliHamm (ctatbs 14).

Ansa cTpaH banTuiAickoro pernoHa, He BXoas-
wux B EBponeiickunin Coros, BogHast NONNTUKA U
NpakTka onpegenserca HaunmoHa/IbHbIM 3aKO-
HOAAaTeNIbCTBOM. B OTHOLUEHUN O6LLECTBEHHBIX
rpynmn, paboTarLwmx B 06/1aCT 3aLmTbl BOAHbIX
pecypcos, BRI EC aBnseTcA XOPOLUMM OPUEHTU-
pOM. [laHHbIV NPUHLMN y4acTust 06LLeCTBEHHO-
CTV OTPaXeH B TaKMX LOKYMEHTax MexayHapos-
HOro 3KOJI0rMYeCcKoro npasa, Kak [eknapavus
Pvo (npuHumn 10, 1992 r.) n Opxycckas KOHBEH-
una (cTatbn 6-8, 1998 r.).

ccnepoBaHUsA 3KOIOMMYECKOro CoCToS-
HUA peK cunamy OO6LLEeCTBEHHbIX aKTUBUCTOB
N LUKOJSIbHbIX 3KOJIOrMYECKUX rpynn MoryT no-
CNYXXWUTb OCHOBOMW /191 06LLECTBEHHOIO y4acTus
B YCTOMYMBOM pPasBUTUM PEYUHbIX GACCENHOB.
O6LecTBEHHbIE HAONIOAEHUS COLENCTBYIOT Bbl-
AB/IEHNIO CTOYHWNKOB 3arpsA3HeHns pek, cinyxar
CUTHaIOM A/19 O(hULMaNBbHOTO KOHTPONA Kaue-
CTBa BO[bl, KOTOPbIA 06ECneYnT LOCTOBEpPHbIe
KONMYECTBEHHbIE Pe3y/bTaThl.

B HacTofllleM nocobuu npuBefeHbl PEKo-
MeHZauuny Ans HabnaeHwin 3a pekamu. NMogpoo-
HO N3N10XXEHbl METOAbI Y UIHCTPYMEHTbI, KOTOPbIE
MOTYT MOMOYb MHULMATUBHBIM OOLLECTBEHHbLIM
rpynnam noay4ntb AOCTOBEPHYIO UHOPMaLMIO
0 KayecTBe BO/bl A5 y4acTUA B 0OLLECTBEHHOM
9KO/IOTMYECKOM MOHUTOPUHTE.



1. HAUBO/IEE PACMTPOCTPAHEHHbBIE UCTOYHUKMU

3ATPASHEHUA PEK

Cepbé3Holi npobnemoin ana bantuiickoro
pPernoHa, B KOTOPOM MPOXMBAKT NpumMep-
HO 80 MAH. YenoBek, ABNSETCA NOCTynneHne
B BOJOEMbI HEOUMLLEHHbLIX MPOMbILLIEHHBIX,
XO3ANCTBEHHO-0bITOBbLIX U NIMBHEBbIX CTOKOB.
B yacTHOCTW, M36bLITOYHOE MOCTYN/JeHne B
BOAOEMbI COeAMHEeHN a3oTa 1 ocgopa oT
CEeNbCKOXO3SMCTBEHHOW AeATeNbHOCTA (MUHE-
pasibHble YyA0O6PEeHNst 1 OPraHNYeCcKMe OTX0AbI
XMBOTHOBO/ACTBA) U ObITOBLIX CTOKOB BbI3bl-
BaeT 3BTPOhMKaLMIO BOAOEMOB 1 3apacTaHue

NPUBPEXHON 30HbI. ITO HEN3OEXKHO NPUBOAUT
K CHUXKEHMIO KayecTBa BOfbl, r'mMbenv BOAHbIX
obuTatenel U Kak cneicteme, K COKpalleHuo
6ropasHoobpa3ns BOLOEMOB.

ICTOYHMKOM XMMUYECKMX 3arpsi3HeHuin no-
BEPXHOCTHbIX BOJ, MOMMMO HEKOHTPOINPYEMbIX
MPOMbILLNIEHHBLIX COPOCOB, SABAAKTCA HeCaHK-
LIMOHMPOBaHHbIE CBA/IKN B NPUOPEXHBIX 30HaX
BOJOEMOB.

2. 3TANbI AENCTBUXA OBLWECTBEHHbIX FPYNN,
SAHUMAKOWNXCA UICCNTEAOBAHUAMMUA

CHWXKeHVe aHTPOMOreHHOW Harpy3kun Ha BOAHbIe

00bEKTbl ABNSIETCA OCHOBOW [ONS1 COXPaHEeHWs

MPUPOAHLIX 3KOCUCTEM U MOBBILLEHNA KavyecTBa

BOAbl B pekax Bantmkn. Lenb wccnefoBaHuii

peK — onpenennTb «COCTOSIHVE 3L0POBbS» PEKN,

YCTaHOBUTb 1 N0 BO3MOXHOCTU YCTPaHUTb UCTOY-

HUKW 3arpsi3HEHNIA U MPUHATL Mepbl MO BOCCTa-

HOB/IEHMIO Ka4yecTBa BOAbl B peke. Ha ocHoBaHuK

[IeNCTBYIOLLEr0 3aKOHOAATeNIbCTBA, MHOMME U3

BbILLENEPEYNCIEHHbIX MEP MOTYT 6bITb peanu-

30BaHbl TO/IbKO FOCYLAPCTBEHHbIMM OpraHamu,

NMPUPOLOOXPaHHBIMY CTPYKTYpamu, ApyruMmu

oy ManbHLIMU MUAMK U OpraHn3aumaMu. Tem

He MeHee, posib OOLLECTBEHHOCTW B YCTaHOB/E-

HUW MPUYNH BO3HMKAKOLWMX NPo6/eM, SBNSeTcs

nepBOOYepPesHbIM U KNOYEBLIM KOMMOHEHTOM.
[eiicTBNA 06LLEeCTBEHHBIX rPYyNmn Mo Habso-

[EHNIO 32 peKaMm C Y4ETOM B3aMMOLENCTBUSA CO

BCEMW 3aMHTepecoBaHHbIMW CTOPOHaMU MOryT

ObITb MNOCTPOEHbI MO TAKOW CXEME:

o OO6CYyXeHve NPUYNH HeEOO6XOANMOCTH MPO-
BEAEHNA UCCefoBaHNI, NOCTaHOBKaA 3a4ay,
COCTaBfIeHNE nnaHa-rpagnka nNpoBeseHUst
nccnefoBaHUiA U pacnpefeneHve yHKUMO-
Ha/IbHbIX 06513aHHOCTEN B rpynre.

e Bblbop 06beKTa nccnefoBaHNs — ydyacTka
pekn, nepeBnyHoe obcnegosaHve (cm. Mpo-

TOKON B [MpunoxeHun 10 faHHOro noco6us)

BKJ/IOYaKOLLLEee caMble MPOCTble HABMIAEHUS:

— MeLexofHas aKCneauuma u Bu3yasbHas

OLleHKa y4acTKa peku;

— COCTaB/IEHUNE KapTbl-CXEMbI yHaCTKa PeKu
B MacLutabe 1:500 nnm 1:1000;

— C/IOBECHOE OnuncaHme peku 1 eé eperos;

— (hOoTOCbEMKA Hambonee xapakTepHbIX
NMPUPOAHbIX N aHTPOMOTEHHbIX 06bEK-
TOB NPUOGPEXHON 30HbI.

e OnpepfenieHne OCHOBHbIX reorpauyecknx
N rnaporpa@uyecknx xapakTepucTuk uc-
CneLyemMoro y4acTtka peku.

e COOp npeagapuTenbHOM MH(poOpMauMmM 06
«ACTOPUNY PEKUN, O BOZMOXHBIX MCTOYHMKAX
3arpsA3HeHus, B TOM YMC/ie C MOMOLLbI OMNpo-
ca xuTenen U MeCTHON afMUHUCTPaLMN.

e OnpepgenexHve napameTpoB, KOTOPble AOK-
Hbl GbITb N3y4YeHbl, BbIOOP METOL0B Ucce-
L,0BaHus.

e [leTanbHOE MCCeOBaHVe KaiecTBa Bofpl Mo

onncaHHbIM METOAMKaM 3 JaHHOTO nocooms.

e AHann3 NosyyYeHHbIX pPe3ynbTaToB, 3aK/io-

YeHUs1 U BbIBOAbl O COCTOSIHAW BOAHOIO
06BbeKTa.

e [pefocTaBfieHne pe3ynbTaToB UcCeno-

BaHWI npeacTaBUTENAM MECTHOW BnacTu,



rocyfapCTBeHHbIM NPUPOAOOXPaHHbLIM Op-
raHM3aLmsM, opraHam 3KOI0rMyecKoro Haa-
30pa v MoHUTOpUHra. ObpallieHune K aKcnep-
TaM [Apyrux opraHv3auuii Ans O3Hakomse-
HMA CO CNIOXMBLLEWCA CUTYaLMEN.

e [lnanor ¢ NpUHMMAKLWUMK peLLeHns nuua-
MU 1 NpeAcTaBUTENIAIMU OpraHu3aumin no
HeobxoAMMbIM [LeACTBUSAM NS YNy4lleHUs
cuUTyaumm.

e Bsaumopgeictene co CMW, pacnpocTtpaHe-
HWe MHjopmaumm o npobneme M Heobxo-
OUMbIX OEACTBUAX A1 €€ peLleHns No BCeM
[OCTYMHBIM MH(POPMAaLMOHHBIM KaHa1aM.

e [lpocBelleHNe HaceneHusi, nNoAAepXKa
[EACTBUIA XNUTENEN no CHMXKEHNIO Hebnaro-
NMPUATHOM aHTPOMOreHHOW Harpysky Ha
pekKy.

e  KOHTPO/b ¥ MOHUTOPVHT PELLEHWNA 1 feCT-
BWIA MO YCTPAHEHWIO BbISIB/IEHHbLIX NPOG6/IEM.

3. HAB/ZIIOAEHUE PEK: METO/Abl U CPEACTBA

3.1. [NEPBUYHOE HAB/IIOAEHUE

Mpy nepBuYyHOM 06CNEfOBaHUN BaHa 06Las
OLEHKa Kak caMoro BOf0éMa, Tak U ero npu-
6pexHoin Tepputopun. OHa NO3BOMUT CAeNaTb
nepsble BbIBOAbLI 06 9KOOrMYEeCKOM COCTOAHWUN
nccnefyemoro yyactka. Hanbonee nogxogsiee

BpemMa AN uccnefoBaHNA pek — BecHa unu

NMO34HAA OCEHb.

MNpn nNepBMYHOM HaAGMOAEHUN PEKOMEH-

LlyeTcsa NpoBecTu cnepyolime paboTbl:

1. Ha kapTe-cxeme BOAHOIO 06beKTa OTMETUTb
K/0YeBble YHaCTKM, Ha KOTOPbIX 6yayT nNpo-
N3BOAMUTLCA UCCNELOBAHMA.

2. OueHUTb 3KONOrnyeckoe COCTOsAHUE KJto-
4eBblX Y4aCTKOB MO C/lefylowmnmM nokasa-
Tenam:

Hannune mycopa Ha BOAHOV MOBEPXHOCTH
(HOpMasibHOE COCTOSAHME — OTCYTCTBUE -
60ro mycopa, HapyLleHHoe — Hann4uue 6bl-
TOBOro Mycopa, AerpagupoBaHHOe — Haln-
yume 6bITOBOrO 1 CTPOUTENBHOIO MyCOpa).
CocTosiHue 6eperoBoit NMHWUK (HOpMasb-
HOe — OTCYTCTBUM BU3yaslbHbIX MPU3HAKOB
HapyLleHUs 6eperoBov JIMHUW, HapyLUeH-
HOE — UMEKTCA pa3pyLUEHHbIE y4acTKn be-
peroBoit INHUW, AerpagmpoBaHHoOe — ecTe-
CTBEHHasi 6eperoBast IMHNA YHUUTOXEHA).
CocTosiHME TpaBAHOIO MOKpOoBa (HOpMasib-
HOe — OTCYTCTBYIOT BUAUMbIE HapYyLUEHUS,
HapyLeHHOe — Ha/IM4Yne NPU3HaKoB BbiTar-
TblBaHUS, BbIrOPaHns, AerpagnpoBaHHOe —
pa3BuTE MPOLECCOB 3PO3UN Ha [AaHHOW
MECTHOCTM.

CocTosiHMe ApeBecHO-KyCTapHUKOBOWM pac-
TUTENbHOCTN (HOpMasibHOe — OTCYTCTBUE
BUAMMbBIX HapyLleHWI, HapyLlleHHoe — Ha-
NN4yme CNIOMaHHbIX BeTBel, 6onesHew, ae-
rpagMpoBaHHOEe — BbISIBNEHME rMbenn pac-
TUTENIbHOCTW, MHOTOUYUC/IEHHbIE NOBPEXAe-
HWS CTBOJ/IOB €PEBLEB.

Ha kapTe-cxeme 06cnegyemMoin TeppuTto-
pun yKazaTb pasMmelleHne MoTeHLMabHO-
OnacHbIX OOBLEKTOB, BO3MOXHbIE MyTU MO-
CTYNNEHUS B PEKY 3arpA3HAILNX BELLECTB.



3.2. ONPEAENAEHUE OCHOBHbIX
r’MAPO/NIONMYECKNX XAPAKTEPUCTUK
NCCIEAYEMOIO YHACTKA PEKU

locne nepBMYHOrO OCMOTPa WCCNeayeMoro
yyacTka LiefiecoobpasHo onpenenvTb rmapono-
rMYeckmne xapakTepucTuky pekun. laHHble noka-
3aTeniM JalT AOCTaTOvyHO MOJHOEe NnpejcTasre-
HVe 0 xapakTtepe, (hopMe, pasmepax, MPOTAKEH-
HOCTV BOAHbIX 06 EKTOB, 1 3a4acTyr0 NoMorarT
npw aHan3e KavecTsa BOAbl 1 BbIABNIEHNS NPK-
Y/H ero U3MeHeHus. Hanpumep, xapakrep AHa
M COCTaB [OHHbIX OT/IOXEHWI BNNAET Ha MUHe-
pasibHbIA COCTaB M LIBETHOCTb BOAbI, & U3BW/N-
CTOCTb PEKU, TaKXKe, Kak 1 CKOPOCTb TeYEHWUS, BO
MHOIOM ONpefensnT CKOPOCTb NepeHoca Be-
LecTs, MOCTYNaLLUX B pEKY U3BHe. NogpobHee
cm. MpunoxeHne 1 gaHHOro nocoous.

3.3. [TOKA3ATE/IM KAYECTBA BO/Abl

CocTaB NPMPOAHOI BOAbI 3aBUCUT OT (hn3mnye-
CKMX YCNOBUIA OKpYXXatoLen cpeabl, buonoru-
4eCcKMUX 1 MUKPOBMONOrnYecKnx NpoLLeccos,

NPOTEKaLWMX B HEW, a Takke OT pesy/bTa-
TOB Ye/IOBEYECKON [esATeNbHOCTUM B Mnpeje-
nax BOAOCO6OPHON Nniowann pPeyHbIX CUCTEM.
Knaccel kavecTBa (MM YPOBHU 3arpsA3HEHHO-
CTU) MOTYT ObITb OCHOBaHbl Ha TakKMX (PaKTO-
pax, Kak:

— KOHLIeHTpaL s 3arps3HALLMX BELLECTB;

— XapakTepuCTUKX rTApO61OHTOB;

— TPOHOCTL (buonornyeckas NPOLyKTMB-
HOCTb) 1 canpoBHOCTb (3arpsA3HEHHOCTb)
BOJOEMOB.

B pa3HbIX CTpaHax MOryT pasninyarbcs Hop-
MaTUBHbIE [JOKYMEHTbI, ONPeAensatoLimMe Knacchbl
KayecTBa WM nokasatenn YPOBHSA 3arps3HeH-
HOCTW BOZbl B peKax 1 gpyrnx sogoémax. B He-
KOTOPbIX CTpaHax 3TV MoKa3aTe/n CBefeHbl
B rocyfiapCTBeHHble cTaH4apTbl U CAHUTAPHbIE
npasuia v HOPMbI.

O6LLEeCTBEHHbIM TpynnaM AN1A UccnefoBa-
HUA peKoMeHAyeTcs BbloupaTth Te rnokasaresnu,
KOTOpble MOXHO ONpefennTb B NOMNEBbIX YCIO-
BUSAX UM C NMOMOLLBIO MPOCTbIX 1a60PaTOPHbIX
n3MepeHnii. HaunHatb MMEeT CMbIC/T C CambIX
NPOCTbIX HAO/IOAEHUIA N U3MEPEHWIA.

4. BbIbOP METOAA OUEHKHU KAHECTBA BO/Abl

[ins oLeHKM KayecTBa BOfb! UCMO/b3YHT OpraHo-
nenTnyeckmne, XMmMmnyeckne 1 GMonornyeckune
METO/bl OLLEHKM.

OpraHonenTuyeckue meToAbl WCCNe0-
BaHMs (McCCnefoBaHNs C MOMOLLbI0 OpraHoB
YyBCTB) MO3BO/IAOT NPeABapUTENLHO 06CNEA0-
BaTb COCTOSIHME PeKM 1 e€ GEepPEroB Mo BHeLLUHe-
My BUAY, LUBETY 1 3anaxy [Ans BbISBNEHUS Tpe-
BOXHbIX MPW3HAKOB.

Xumunyeckue metoabl MO3BOMSIOT ONpese-
JINTb COCTOSIHKE BOAbI B HACTOSLLMI MOMEHT Bpe-
MEHW, YCTaHOBWTb NPUPO/Y BO3MOXHOIO 3arpsi3-
HEHWsI U ero npeprnosaraemMble UCTOYHMKK. Mpw
MOMOLLY 3TUX METOAO0B MOXHO Y3HaTb TOYHbIE
KOHLIEHTPALMMN TeX UM UHBIX BELLIECTB B BOAE, HO
OHW HE MOTYT CBUAETENLCTBOBATH O TOM, HACKO/b-
KO MO/yYeHHble KOHLEHTpaLuM onacHbl Ans BO-
AHbIX OPraH13MOB 1 YenoBeka. Kpome Toro, ans
MHOTVX BWAOB WUCCNeAOBaHUA TpebyoTcs pea-
EeHTbl 1 cneyuasibHble NabopaTopHble YC0BYS.
Mpv NNaHMPOBaHUM UCCNEA0BAHUIA CTOUT TaKXe
YUMTbIBATb, UYTO (IM3MKO-XMMUYECKME XapaKTe-
PUCTUKM BOAOEMA MOTYT Pa3/iMyaTbCs B PasHbIX
TOYKax HabMHOAEHNS U B pa3Hble CE30HbI roaa.

Buonornuyeckne mertogbl OLEHKN Xapak-
Tepu3ytT COCTOSAHWE BOLHOW 3KOCUCTEMbI MO
pacTUTeNbHOMY U XXMBOTHOMY pPas3HOO6pa3nto
BOJOEMa. [Mpn nomowyn 3TMX METOLOB MOX-
HO OLeHWUTb O6LUMI YPOBEHb 3arpsi3HEHHOCTU
BOAbI. MHOMKaTopamn MOryT CNYXWUTb pasiny-
Hble TUMbl obuTaTenein BOLOEMOB, Hanpumep,
KpynHble pacteHus (MakpouTbl), BOLAOPOC/H,
6ecno3BOHOYHbIE XMBOTHbIE U Apyrne ruapo-
OUOHTLI. [laxke B Tex cnyyasnx, Korga UCTOYHMK
3arpsA3HEHNs MeeT NepeMeHHY MOLLHOCTb,
a 3arpsasHaolme BelecTBa HEMOCTOAHHBIN



XVMUYECKMNIA COCTaB, GUOMHAMKALMSA AAET KOM-
MIEKCHYH OLIEHKY KayecTBa BOAbl C YUYETOM B3a-
MMOZENCTBMSA Pa3HbIX 3arpsi3HsOLLMX BELLECTB.

MnaHupys uccnefoBaHus, NPoaHann3npyiite,
KakuMWU cpeacTBamu Bbl pacnofiaraete (npu-
6opbl, PeaKTUBbI, UHCTPYMEHTbI), U AN KaKMX
METO0B OMNPEe/eNeHNss OHW NpefHa3HaYeHsbl.

[lanee onucaHbl camble NPOCTble METOAbI UC-

CcnefoBaHuUi, KOTOpPbIE NIETKO NPOBOANTb B MO-

NeBbIX YCNOBUAX. Bonee CNoXHble MeTOAbI C UC-

nosib30BaHNeM nabopaTopHOro 060pya0BaHMA

W XMMUYECKUX PeakTMWBOB Bbl MOXETE HaliTK
B NPUNOXEHUSX K AaHHOMY Toco6uto.

4.1. OPrAHO/IEMTUYECKUE NOKA3ATE/IU
KAYECTBA BOAbl U METOADI
NX USMEPEHUA

3anax Bofbl 06YC/OB/IEH HA/IMYMEM B HEW NETY-
4MX NaxHyLmx sewects. OHM MOTYT BO3HMKATb
B BOJle eCTeCTBEHHbIM 06pPa3oM C pa3BUTUEM B
BOZOEMe BOLOPOC/IEN, NNeceHen n apyrux Bosa-
HbIX OPraHM3MoB. 3anax MOXHO XapakKTepu3o-
BaTb, HaNpuUmep, Kak 3eM/INCTbIA, THUIOCTHbIN,
6ONOTHbLIN, CepoBOLOPOAHbIA. Mpu  ycnoBuK
MCKYCCTBEHHOrO nonafaHus NneTyvymx BELLEeCTB
B BOJOEMbI BMECTE CO CTOYHbIMW BOZaMMU, 3anax
MOXeT ObITb KfacCUPULMPOBaH Kak X/I0PHbIN,
(heHONbHbINA, anTeyHbIl 1 T. 4. Kpome xapaktepa
3anaxa TaKkxxe onpefensitoT ero MUHTEHCUBHOCTb.

OueHKy BKyca BOfbl MPOBOAAT TONbKO
y NMUTbEBOW MPUPOAHOI BOAb!I U TONBKO NPU
OTCYTCTBUWM MNOAO3PEHUIN Ha €€ 3arpA3HeH-
HOCTb. [1nA NpUPOAHbLIX BOAOEMOB 3TOT MOKa-
3aTe/lb He onpefenseTcs.

MyTHOCTb M NPO3PayYHOCTb — 3TO [BE Xa-
PakTepuUCcTUKN OLHOr0 ABNEeHUs. MyTHOCTb
BOAb! (CHMXXEeHMe Npo3pavyHOCTN) CBA3aHa C Ha-
NNYMEM B BOE TOHKOAMCMEPCHbIX B3BECei (ne-
CKa, IMNHbI), HEOPraHNYeCKNX COeLMHEHUN (TU-
LpoKcuaa anomMnHusA, kKapboHaToB Pas/INYHbIX
MeTasINIoB), a TakXXe OpraHuyeckux npumecei
NN XUBBIX CYLLECTB ((PUTO- U 300M1aHKTOHA).
Mpwn onpeaeneHnn MyTHOCTK, 3a NPOBMPKOIA ¢
BOZIOV NMOMELLaT TEMHbIN (POH, U BOLY OMUCHI-
BAlOT CneyoLmm obpas3omM: npospayHas, cna-
60 onanecuupyoLas, onanecunpyoLas, Cuib-
HO onanecuupyloulas, cnabo MyTHas, MyTHas,
OYeHb MYyTHas.

Mpn CHWXEHNW NPO3PAYHOCTN YMEHbLUIaeT-
CSl NPOXOX/EHWE CBeTa Yepes TO/LLY BOfbl, YTO
NPUBOANT K CHUKEHUIO 3PMEKTUBHOCTU (POTO-
CUHTE3a N eCTeCTBEHHOIW GUONOrMYECKOl Mpo-
AYKTUBHOCTU BOAOEMa, WU3MEHEHWI0 YC/0BUiA
cpenbl 06UTaHNA BOLHbIX XXMBOTHbIX.

B noneBbix ycnoBusX MNpPO3pPayYHOCTb/MyT-
HOCTb M3MepseTcsi C MOMOLLbI CTaHAAPTHOMO
ancka Cekku. 310 6esbli MeTa/IINYECKUn ANCK
AnameTpoM 0Kos1o 20 CM, NPUBSI3aHHbIN K 4/IMH-
HOW BepEéBKe, pa3MeyeHHO No AnnHe. [iMck no-
rpy>atT B BOAY [0 MOMEHTa ero McHe3HOBEHUS
13 BuAa. Npy nomoLLm pasmMeTkn Ha BepEBKe U3-
mepsieTcs rnybuHa B caHTUMeTpax, Npu KOTOPOii
ANCK nepecTaeT 6bITb BUIEH.

LIBeTHOCTb BOAblI — YC/OBHO MPUHATasA Xa-
pakTepucTMKa A4/ ONucaHus LiBeTa NpUpoAHOiA
N NUTLEBOWN BOABbI. LIBETHOCTb BOAbl — 3TO KOC-
BEHHbI MoKa3are/ib KOIMYecTBa CofepXallmxcs
B BOJEe PacTBOPEHHbLIX OpPraHMYecKMX BeLlecTs.
JTOT nokasate/lb ONpeaensieTcs CBONCTBaMU U
CTPYKTYpOIn [Ha BOAOEMA, XapaKTepoM BOAHOW
pacTuTeNbHOCTK, penbetoM 1 TUMNOM NnoYs, hop-
Mupytowmx bepera, HaMunem B BOAOCOOPHOM
6acceitHe 60/10T 1 TOPPSAHNKOB, U APYrUMN (hak-
Topamu. LIBeTHOCTbL OnpesenstoT BU3yaslbHO UK
(hoTOMETpPUYECKM, CpaBHMBas OKpackKy Mpoobl
BO/bl C OKpackoi ycnoBHow 1000 rpagyCcHO LKa-
Nbl UBETHOCTM BOfbl. MOXHO onpefensTb LBeT-
HOCTb KauyeCTBEHHO, XapaKTepusys LBeT BOZbl
B Npobupke BbicoTon 10-12 cm Ha 6e1oM (oHe
(Hanpumep, 6ecLBeTHas, cnabo-xenTas, Xentas,
byposatad U T. 4.). NlogpobHee cwm. I'Ipmno>KeH|/|e 2
[@aHHOro nocobums.

4.2. METOAbl BUOMHANKALUU
ANA ONPEAE/IEHUA KAYECTBA BO/bl

BUonHAMKaUWS — 3TO0 MeTOZ OLEeHKMU KayecTBa
COCTOSIHUA cpefibl MO HA/IMUMI0 UAN OTCYTCTBULD
B HEl TeX WM UHbIX OPraH13MOB, Ha3biBaEMbIX
MHAMKaTopaMiy. [laHHble O KauecTBe BOApbI, MOMy-
YeHHble MPY MOMOLLY BUONMOTNYECKMX METOLOB,
MOYXHO COOTHECTM C OPULINATbHO MPUHATLIMM NO-
KasaTensiMu, TakMU, Kak Knacchl KayecTsa BOAbl
1 YPOBHU canpobHOCTW. 3TO NO3BO/SIET CPABHU-
BaTb AaHHble, KOTOPble MO/yYatoT NpPY NOMOLL
NPVGOPHBIX U BONOTNUYECKNX METOZOB.



MeTofbl BUONHANKALMN AA0T BO3MOXHOCTb
cAenatb BbIBOZ, O TOM, XOPOLLO WK MI0XO0 XW-
BeTCA B BOAOEMe ero obutarenam. MNpu cHu-
XEHUM KayecTBa BOAbl YMEHbLIAeTCs BULOBOE
pa3Hoobpasve, a obunve OTAeNbHbIX BUAOB
MOXET Nnbo yBenmumBaTbCs, MM60 YMeHbLLaTb-
CH — B 3aBWCMMOCTU OT UX YyBCTBUTE/IbHOCTU
K KayecTBY BOfbI.

PacnpocTpaHéHHbIA U AOCTYMHbIA cnocob
OLIEHKW KayecTBa BOAb! 3aK/HOYAETCA B aHa/n3e
BOZHbIX U NPUBPEXHbIX PacTeHUI A OTHOCUTE Tb-
HO 60/bLUIMX pa3MepoB — MakKpo(pUTOB. Takue
nccnefoBaHNs LieniecoobpasHo NPOBOAUTL NP
nepBMYHOM HAONOAEHNM PEKU, ONPEeLENsis BUbI
pacTeHWin No onpegenuTento, NPUGIN3NTENIbHO
OLieHMBaa NPOLEHT 3apacTaHusi NMoOBEPXHOCTH
BOZOEMA M Buomaccy pacTeHUn-UHANKATOPOB.

HanpvmMep, maccoBoe pa3BuTUeE BUAOB Cce-
MeiicTBa PACKOBbIX (Lemnaceae) MOXeT cBufe-
Te/NIbCTBOBaTb O HE6NAronpuATHOM COCTOSHUU
B 9KOCMCTEME CTOAYMX BOLOEMOB, PEYHbIX 3a-
BOAeN. B mMecTtax WHTEHCUMBHOIO MOCTYMN/IEHNSA
MPOMBbILL/IEHHBIX CTOKOB MPOUCXOAMT Tnbenb
pacTuUTeNbHbLIX COO6LECTB. UpeamepHoe pa3su-
Tie BOLHOW pPacTUTE/IbHOCTM MOXET 6bITb MpK-
3HaKOM W36bITOYHOrO COAepXKaHMsA OUMOreHos,
1, KPOMe TOro, CTaHOBUTCA MPUYMHOW BTOPUY-
HOrO 3arpsA3HeHuns. Pa3noxeHne OTMepLUNX pac-
TUTE/IbHBIX OCTATKOB TpebyeT 3HauuTe/IbHOro
KO/IM4YecTBa PaCTBOPEHHOr0 B BOZE KMUCN0POAa,
N MOXET Bbl3blBaTb 3aMOp pbl6. B MNpoTokone,
B MNMpunoxeHun 10 gaHHOro nocobwus, npusese-
Hbl HEKOTOPbIE BUAbI PACTEHNIA UHANKATOPOB.

HecnoXHbiM 1 [0BONbHO MH(OPMATUBHbLIM
MeTOLOM SABMSIETCA a/lbrOMHAMKAUNA — WUCCre-
[l0BaHVe KayecTBa BOfpbl MO COCTOAHMIO BOJO-
pocneii. Bogopocnu 6bicTpee Apyrmx BOAHbIX Op-
raHM3MOB pearvpytoT Ha 3arpssHeHus. Hannuve
WA OTCYTCTBME BOLOPOCNEN HA MENKOBOAbLE Y
bepera peku yxxe 3aMeTHO Npv NepBUYHOM 06-
cnefoBaHun. [Ins OLEHKM UCNONb3YHTCA rapo-
OMOHTBLI TPEX 3KOMOTMYECKMX TPYNM: (UTOMNaH-
KTOH, putobeHTOC 1 nepuduToH. OueHrBaeTcs
Kak obLlee BMAOBOe pa3HOobpasme, Tak 1 0bu-
Ne OTAeNbHbIX BUAOB. TonynsapHbIM ABNSETCS
MEeTO[, OCHOBaHHbIA Ha y4éTe OTHOCUTENbHOrO
061nA BUOOB-NHANKATOPOB canpobHocTw. Jpy-
ro pacnpocTpaHeHHbI Crnocob OLEHKM Kaye-
CTBa BOfbl B TEKYLLMX BOAAX OCHOBaH Ha n3y4e-
HUN [OHHbIX 6EeCrno3BOHOYHbIX — MaKpO300-
6eHTOCa. [TpermyLLecTBO 3TOr0 Cnocoba CoCTouT
B TOM, YTO GONBLWNHCTBO [AOHHbLIX 6eCrno3Bo-

HOYHbIX CPaBHUTENBHO KpYyr-
Hbl, BUAHbI HEBOOPYXXEHHbIM
B3MNALOM M MaOMOABUXHbI,
4TO NO3BOJISIET /IEFKO CO6U-
patb MX MpW NOMOLLN CayKa.
M3-3a mManonogsmxHoro o6-
pa3a XW3HW, 3TN OpraHn3Mbl
He MOryT nsbexarb BUAHUSA
MOnasLLUNX B BOAY 3arpsA3HaAio-
LMX BELEeCTB. 3TO NO3BONSAET
rOBOPUTbL O TOM, YTO COCTOSI-
H/Ye BGEHTOCHbIX OpraHvu3MoB
OTpaXKaeT KayecTBO BOfbl B
nccnefyemont pedke. Kpome
TOro, MHOIMe BWAbl XMBOT-
HbIX, 06MTalOLLMX Ha AHE, NPO-
BOZAT B BOZe 60/bLLUYH YacTb
CBOEro XXW3HEHHOro uukna. Hanpumep, nnymnH-
Ka MOAEHKN MOXET XWUTb B BOAOEMe 3—4 rofa,
N BCTPEYaemMoCTb 1 0buve OpraHnM3MoB 3TOr0
BUAA 3aBUCAT OT U3MEHEHWIA, MPOUCXOAMBLLNX
B BOA0EMe 3a BECb 3TOT Nepuos.

Takum obpasom, And GUONHAMKaLUN He-
06X04MMO BblOpaTh HafeXHbIA, NPOBEPEHHbI
MeTo[, NOAXOAALMNIA NS JaHHOTO TUNa BOAHOMO
00beKTa 1 NOCTaB/IEHHbIX 3aau.

Ans 06LecTBEHHOro BOAHONO MOHUTOPWH-
ra yatie BCero ucnosb3yT Hanbonee yHuBep-
ca/ibHble MeToabl Manepa n Bygmsucca. 9tu
MeTOAbl AT OOLLYH KapTUHY, HO ABASKOTCA
MeHee TOUYHbIMW.

Buotnyecknin nHaekc Byameucca y4yuTbl-
BaeT MCYe3HOBEeHWe rpynn MHAMKATOPHbLIX Op-
raHM3MOB MO Mepe YBENNYEHUS 3arps3HEeHUs.
[aHHbIi METOA HEe NOAXOAUT A1A 03ep U NPYLOB
(cToslunx BOLOEMOB), a NPUroLeH B NpUbpex-
HOW 30He pek, rae hayHa 6onee pasHoob6pasHa.
NHpoekc Maiepa nogxoaut ana nobbix TUMNOB
BOZOEMOB N OCHOBaH Ha onpejefieHun BULO0B
N BCTPEYaeMoCTM OpPraHM3MOB-UHAMKATOPOB,
YYBCTBUTENbHBIX K PA3/INYHbLIM YCIOBUAM BO-
[LHOW cpefibl (OT YNCTbIX BOL A0 3arpA3HEHHbIX).

Kpome ToOro, B meTofax Maliepa u Byamsuc-
ca BO3MOXHbI OLUMOKN NpW OnpeAeneHun BUL0B
rMAPO6VOHT OB Mo onpegenuTento. Eciv B uccne-
[JyeMOM BOLOEMe WUMeTCHA NPU3HaKN «He3fo-
pOBbs», TO [/ 60/5ee TOYHOro OrnpeaeneHus
KO/IMYECTBEHHbIX XapaKTepuUcTUK 3arpAsHeH-
HOCTW BOAbI CTONT 06paTUTbCA K TMAPOXUMU-
YeCK1M MeT0AaM UCCeA0BaHNA BOAbI.
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TakXe BaXHO MOMHWTb, YTO MNPWU UCMOSIb-
30BaHUKN N10OOro metofa HeobXOLMMO YETKO
npuaepXxmeaTbcs MeETOAMK 0T6opa U 06paboT-
K1 npob, a Takxe obecrneyeHns AOoCTaTo4HOro
00BbEMA jaHHbIX AJ19 CTaTUCTUYECKOM A0CTOBEp-
HOCTW NONYYEHHbIX PEe3Yy/bTaTOB.

OT60p 1 aHann3 Nnpoob

[nsa paboTbl Ha HE6ObLLOV FNyBUHE MOXHO NpK-
MEHATb MIOTHbIM cadoK avameTpoMm 25-30 cm,
CUTO UK NoBYH0 KPYrayto EMKOCTb (MeTainye-
CKYI0 M1 NIACTUKOBYIO) C ANAMETPOM [Ha He Me-
Hee 10-12 cm 1 OTBEPCTUAMM B AHE A4/11 NPOXoJa
BO/b!l. Takyto GaHKy, c/erka rnokpyumsasi, Hy>Ho
«BBWHTUTb» B IHO, & NOTOM NEPEBEPHYTb M BbIHYTb
BMeCTe C rpyHTOM. V13 cofepXnmMoro 6aHku cre-
[lyeT 0TO6paTh XMBblE OPraHN3Mbl B KIOBETY WM
6aHKy, Hano/IHEHHYO BOAONA, a 3aTeM, MOo/b3ysAChb
onpefenuTeNneM, pacrnosHarb BuUabl rmapoonoH-
TOB. OT6OpP NPO6 C NocneayLmMM onpeaeneHn-
eM BMAOB r'MapO6UOHTOB NOBTOPSOT HECKO/bKO
pa3 B KaX[O0W TOYKe, NOC/e Yero noAcUnUTLIBAOT
NHAEKC MO cyulecTByoWmMM hopmynam (cm. Mpu-
NoXeHue 3 faHHOTro Nocoobus).

B «[lpoToOKONe wuccnefoBaHNa MNPeCHOBOAHBIX
BOA0EMOB» B lMpunoxeHnn 10 31O 6poLLOpbI
npuBeSeHbl HEKO T OPble BUAbI-MHAMKATOpbI 6ec-
MO3BOHOYHbIX.

4.3. XUMUYECKUE METO/blI
NCCIEAOBAHUA KAHECTBA BOAbl

BOMbLWMHCTBO NONEBLIX METOAOB OMpefeneHns
nokasatesieil KauecTBa BOAbl ABNAIOTCH XUMUYe-
CKVMMMU, MOCKO/bKY MO3BOJIAIOT ONpeAenTb Cco-
LepXaHne XMMUYeCKMUX KOMMOHEHTOB B COCTaBe
BOZbl U OCHOBaHbl Ha XVMWKO-aHa/MTUYECKNX
peakuuax. Yale BCero UCnosnb3yTcsa ABa Xu-
MUYECKMX MeToa — KOJIOPUMETPUYECKNI 1 TU-
TPUMETPUYECKIIA.

Konopumetpuueckuin (0T aHrnii-
CKOro colour — LBET) METO/ OCHOBaH
Ha TOM, YTO ONpeeseMbIil KOMMOHEHT
NPV NOMOLLM XMMUKO-aHa/IMTUYECKOWA
peakuuu (nyTém fgo6asreHns peareH-
Ta) NepeBOAUTCA B OKpaLLEHHOe Coe-
OMHEHVe, Nocne Yero N3MepsaeTcsa UH-
TEHCUBHOCTb OKPAaCKW MOJlyYeHHOro pacteopa.
970 fenaeTcs Un NyTem CpPaBHEHUS C 06pasLLIOoM

¢

(BU3yaNlbHO-KONIOPUMETPUYECKNIA MeTOL — Ha-
NpUMep, C MOMOLLbIO TECT-NOJIOCKN NN onpese-
NeHuns LBeTa pacTBopa Ha (hoHe 6enioin ymarn),
MM ¢ NOMOLLLI0 Npubopa (HOTOKOopUMETpPa
(hboTokonopumeTpuyecknii metopq). LiBet pact-
BOpa COOTBETCTBYeT Onpefe/léHHON KOHLEHT-
pauum nccnegyemoro KOMNoHeHTa.

TuTpumeTtpunyeckunini metog OCHOBaH Ha TOM,
4TO CTaHAAPTHBIN PacTBoOp (TUTPaHT, KOHLEHTPa-
LS BellleCcTBa B KOTOPOM 3apaHee 13BeCcTHa) no-
MELLAtoT B M3MepUTESbHbI COCYL 1 OCTOPOXHO,
Ma/lbIMM  NMOPLUAMYM, LO3UPYIOT €ro, npuvsas
K uccrieyemomy pacTBopy 0 Tex rnop, noka He 6y-
[leT YCTaHOB/IEHO OKOHYaHWe peakuumn (oTMevae-
MOe, M3MEHeHWEM LiBeTa). 3Ta onepauys HasblBa-
eTcsl TUTPOBaHMeM. o komyecTsy 06aBIEHHOIO
TUTPaHTa ONpeaenseTcs KOHLEeHTpaLmMs BeLlecTsa
B MccnefyemMoM pacteope. [/ 06LLeCTBEHHbIX
9KO/IOrMYECKMX UCCNeA0BaHMI Hanbonee nprem-
NemMbIM METOZOM SIBNSAETCA BU3YaslbHbIA KONOPU-
METPUYECKNIA METOZ C NMOMOLLBIO TECT-MOMOCKMU.
Ecnu rpynnoi HabniofeHnsa pek pyKOBOAUT XMMKK,
CTOUT WCMO/b30BaTb TUTPUMETPUYECKUIA METOZ,
KOTOpPbIV AaéT 60/ee TOUHbIV pe3y/bTar.

O160p Npo6. OT NpaBmILHOIO 0T6O-

i pa npo6 BO MHOroM 3aBUCUT TOYHOCTb

rnoslyyaembIx pesynbrartos. [pu none-

BbIX aHa/m3ax OO6bIMHO WCNOMb3YHOT

YMCTYI0 MNACTUKOBYK WM CTEKNSAH-

HYH0 OYTbI/IKY, HAMO/HAA €€ BOLOW Noj,

camoe rop/bILWLKO 1 3aKynopveas rep-

METUYHOM KPbILWKON. ITO OCOOGEHHO

BaXHO, ec/n npoba Ao/mKHa Bbiaep-
XMBATbCA HECKO/IbKO JHEIA.

Ana onpegenenvss mecta copoca
CTOYHbIX BOZ W UX BIUSIHUSI HA 3KOCU-
CTeMy BOAOEMa, a Takxe WX B/IUAHUA
Ha BOAbl MPUTOKOB, NMPOObLI OT6MpPatOT
BblLLE MO TEYEHWIO 1 B TOYUKe, e npo-
N30LW10 MOSIHOe CMelleHve Bopg. 3a-
rPA3HEHUsI MOTyT ObITb HEPABHOMEPHO
pacnpocTpaHeHbl N0 NOTOKY PeKu, no-
aTOMY 06bIYHO NPO6LI OTOUPAIOT B Me-
CTax MakCMMa/lbHO GYPHOro TeyeHwus,
rJie MOTOKM XOPOLLIO NepeMeLIBatOTCS.
Mpo600T60PHMK (BYThINKY) NOMELLaT
rOp/ibILUKOM BHU3 MO TEYEHMIO NOTOKa, pacnosna-
rasi Ha Hy>XHOW rnyouHe.

Hajo yunTbiBaTh, YTO KayeCTBO BO/bl B BOJ0E-
Max (Kak o3epax, TaK U peKax) HOCUT LWKInYe-
CKVA XxapakTep, NpuyeM HabaaeTCa cy TOYHas



N Ce30HHaa UMKINYHOCTb. [T03TOMY MHTEpPECHO
npoaHa/IM3npoBaThb COCTOAHME BOAbl BOAY B Of-
HUX N TEXXKE T OYKaX B pa3HbI€ CE30HbI N PEXNMBI.

Mo 37O MpUYMHE NepuoauyHble NPo6bI (exe-
[HEBHbIE WM eXeHefeNlbHble) cnegyeT oTou-
paTb B OAHO 1 TO e BPeMsi CYTOK, a MPOLO/HKN-
TeNIbHOCTb CE30HHbIX WCCNef0BaHW [OMKHA
ObITb He MeHee 1 rofa v BK/lo4aTb aHasin3 cepui
Npo6, 0TobpaHHbIX B TEHEHWE KaXKA0r0o BPEMEHU
roga. 310 0CO6EHHO BaXHO A/1A OnpefeneHus
KayecTBa BO/bl B peKax, MMeKLNX pe3ko OTiu-
YarLLMECH PEXUMbI — MEXEHb M NaBOAOK.

Mpwn oT60pe NPob BOAbI XenaTenbHO TakKxe
(hmkcmpoBaTb TemnepaTtypy BO3fyxa, Temrnepa-
TypYy BOAbl B TOUKe 0T60pa Npo6bl 1 aTmMochep-
HOEe [laBneHue.

TMBNAEMOCTb TOKCMYECKMM BelecTBam, 6ones-
HSIM, NapasuTaM. Kpome 3Toro ot Temneparyp-
HOrO peXKMMa 3aBUCST U PasNYHbIE XMMUYECKMe
napameTpbl Bopl. Tak NPy NOBbILLEHNM TeMMNepa-
TYpbl NOHMXXAETCS PACTBOPUMOCTb Fa3oB, B TOM
yrcne 1 Kucnopoaa.

OTHOCMTENbHOE pe3Koe MOBbILLIEHNE TeMre-

paTypbl BOAbl BOJOEMA MOXeT CBUAETENb-

CTBOBATb O TEM/IOBOM 3arps3HEHUN WK
00 N3MEHEHUU KTMMaT a.

JonroBpemMeHHbI/i MOHUTOPUHI OCHOBaH Ha 13-
MepeHUsIX, MOBTOPSIOLLMXCS B TeUEHWE HECKO/Ib-
KVX NIET, MPOBOAMMbIX B OAHM U Te )€ BPEMEHHbIE
MPOMEXYTKM MO OAHUM U TEM Xe MeToAuKam
B OHMX U TEX Xe TouKax. Yem gonbLie nepuog
1 60nblle 06bEM HabpaHHbLIX MaTepuasnos, TeM
[AOCTOBEPHEE KapTUHA M3MEHEHWI, NPOMCXOAS-
LWMX C PEKOW, 1 60/bLIe OCHOBaHWI Aenatb Bbl-
BOAbl O NPUYNHAX 3TUX U3MEHEHWUIA N BO3MOX-
HbIX NOCNEACTBUSX.

Hanpumep, nosTopsowmecs uccnefosa-
HUSA PeKkn B TeueHune 4-x 1 bonee neT, BKKYas
onpefeneHne XMMUYECKMX NapameTpoB BOAbI
N COCTOAHUA NTMAPOBUOHTOB B 3-5 XapaKTepHbIX
TOYKax B OfHW W Te Xe HeAenu BECHOW, NIeTOM
1 OCEHbIO, Y>Ke [atoT JOBOSIbHO NH(OPMATUBHYHO
KapTUHY N3MEHEHWI COCTOAHUS PEKU.

4.4. OBWME U CYMMAPHbBIE
NMOKASATE/IM KAHECTBA BOAbl
U METOAblI UX UBSMEPEHUA

TemnepaTypa

Kone6aHusi TemnepaTypbl OKasblBalOT pasHoe
B/INSIHVE Ha PACTEHMS U BOAHbIX XXUBOTHbIX. Of-
HUM XXMBOTHBLIM NMOAXOAMT TéNNas BoAa, Apyrue
MOryT CyLLeCTBOBaTb TO/IbKO B XONOAHON. OT
TEMNepaTypbl BOApbl 3aBUCUT Pa3BUTME (UTO- U
300Mnn1aHKTOHa. Hanpumep, 6akTepun rHUEHNs
MOryT pa3BMBaTbCS TOMLKO NPV Temneparype
Bbilwe 10 rpagycoB. Temnepatypa BAUSET U Ha
MeTaboNM3M BOAHbIX OPraH13MOB 1 Ha COMNpo-

Ons ueneli 06Hapy>XeHVs1 TENIOBOroO 3arpss-
HEeHUs1 BOAbI CreflyeT U3MepsTb Temneparypy B
HECKO/bKMX TOYKax BOA0EMA, OTCTOALLMX ApYr OT
[pyra Ha HECKO/IbKO COT METPOB: B MECTE, IAE OXKU-
[iaeTcs TeNOBOe 3arpsi3HeHNe U B KOHTPOJIbHOM
TOuke (TeMnepaTypHbIi (YOH). Heobxoanmo yum-
TbIBaTb, YTO B BbIOPAHHbIX TOYKaX LOMKHbI ObITh
CXO[Hble (PM3nyecKune 1 rMaponormyeckme ycno-
BUSA: CKOPOCTb TeYeHus, ry6rHa, NpoLyBaeMoCTb,
OCBeLLEHHOCTb COMHUEM U Tak Aanee. B peke Tou-
Ka KOHTPO.A AO/MKHA ObITh BbILLE M0 TEYEHWUIO, YeM
BO3MOXHbI/i MCTOYHMK TEMI0BOrO 3arpsi3HEHNS.
BaXKHO yumnTbIBaTL TOT (PAKT, YTO Ha OTMENSX, B 3a-
POC/sAX BOAHBIX pacTeHWI 1 TOMY NOLOOHbIX Mec-
Tax BO3MOXHOIO eCTeCTBEHHOIO MpPOorpesa BOfpl,
Temneparypa 006bI4HO 3HAUUTENIbHO MPEBOCXOANT
00LLMIA TEMMNepaTypPHbIA (DOH.

BoaopoaHbIii nokasaTesb
KUCNOTHOCT Y NPUPOAHbIX BOA pH

B pekax B HOpMasibHbIX YCNOBUAX MOKasaTte b
pH 06bI4HO KONebnetcs oT 6,5 o 8,5. 3Have-
Hve pH 3a npegenamy 3T0ro manasoHa He-
6naronpuaTHO Ana rmapo6buoHToB. Bennum-
Ha pH 3aBUCUT OT MHOrMX (PaKTOPOB, B TOM
yncne 1 oT AeAaTeNbHOCTU pacTeHuii. PacTeHuns
[IHEM ycCBavBatOT [BYOKWCb yriepofa U3 Bofpl
N CHWXaKT eé KUCMOTHOCTb, PH BO3pacTaer,
HOYbI NPOUCXOANT 06PATHLIN NpoLecc.

MpupoaHas KMCNOTHOCTb BOAb! (PH Huke 6,5)
XapaktepHa Ans 60M10THbIX BOA 3a CYET MOBbI-
LUEHHOr0 CofepXaHns TYMUHOBBLIX U OpPYrux
NPUPOAHBIX KMC/OT. [MOBbILEHHAA KMCTOTHOCTb
MOXeT ObITb 06yCNoB/feHa KUC/OTHbIMU OCaj-
Kamy 1N TEXHOTEHHbIMW CTOKamu, nonajaHnem
B BOAOEMbl He NPOLWEeANX HelnTpasmsalmio
CTOYHbIX BOJ MPOMbIWAEHHBIX MPeLNPUATUIA.
KncnoTtHocTb Huke 5 rybutensHa ans 601bLUnH-
CTBa XXVMBbIX OPraHN3MoB.
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3HayeHue pH Bbiwe 8,5 roBopuT O LWENOY-
HOCTW BO/bl, 06YC/TIOBNEHHOW KaK NPUPOAHbLIMU
(hakTopamu (Hanpumep, NOBbIWEHHLIM COAep-
XaHneM rmapokapboHaToB 1 KapboHaToB), Tak
N 3arps3HeHeM MPOMbILLIEHHBIMA UAN ObITO-
BbIMU CTOKaMMU.

Camblii npocToit cnocob u3mepeHus pH
OCYLLECTB/IAETCS C MOMOLLbO TECT-MOMOCKU, Me-
HAOLLE LBET B 3aBUCMMOCTY OT YPOBHS KAC/OT-
HOCTW BOAbl. CMOYEHHYIO BOAOW TECT-MOMOCKY
CPaBHMBAIT C LUBETOBOWA LLIKA/IOM 1 MO coBnaje-
HUIO LBeTa Npub/nM3nTesIbHO ONpeaensioT 3Ha-
yeHune pH. bonee TouHo onpeaenuts pH MOXHO
C NOMOLLIO NepeHoCHOro npubopa pH-meTpa*
WK C NOMOLLI0 XMMUYECKUX PeaKTUBOB 1 BU3Y-
a/IbHOT0 KONIOPUMETPUPOBaHNSA (MOAPOGHEE CM.
B MpunoxeHun 5).

PacTBOPEHHLIN KMCNOPOA

Kucnopop Heob6xoaum Ans AblXaHWUs rmapo6u-
OHTOB. CHUXXEHWE €r0 KOHLEHTPALMI TOBOPUT
06 W3MeHeHUK GMOMOrMYEcKUX MPOLECCOB B
BOA0EME, O ero 3arpsis3HeHUN MHTEHCKBHO OKMUC-

NALWMMUCA OpraHNYecKu-

0 MU BellecTBaMu. HexsaTka
9% KMcnopofa BAvsieT Ha pas-
@)ES}; HooGpasne pbl6, BOAHbIX
LS XMBOTHbIX W Ha XMMUWYe-

*  pH-meTp — npubop Ans nsMepeHus BOJOPOAHO-
ro nokasatens pH, xapakTepu3yloLero akTMBHOCTb
MOHOB BOJOPOa B pacTBOpax, BoAe, MULLEBON NpPo-
OYKUMM N Cbipbe, OOBEKTAX OKPYXXatollei cpedbl u
NPOW3BOACTBEHHbLIX CUCTEMAX HEMPEPbLIBHOIO KOH-
TPO/NIA TEXHONOTMYECKNX NPOLLECCOB, B TOM 4uc/e B
arpeccuBHbIx cpegax (http://www.christmas-plus.ru/
labware/electrochemical/phmeters).

CKMe npoveccol, npoucxogswme B Boge. [Ana
60/IbLUMHCTBA PbIO, HANpPUMepP, KPUTUYECKUI
npegen kucnopoga B sofe 3—4 mr/n.

Buoxmmmyeckoe noTpebdneHne
kucnopopga (brK)

BaxKHOW XapaKTepucTUKOn NPUPOLHbLIX BOZ, AB-
NSeTCH TaKoW nokasartesb, Kak 6uonormyeckoe
notpe6neHune kucnopoaa (brK), 7o ectb kKonuye-
CTBO KMUCNOPOLa, HEOBXOAMMOE NSl OKUC/IEHUA
OpraHNYecKMX BeLLecTB, HaXO4AWMXCA B BOJE.
BINK roBopuT 0 CNOCO6GHOCTM BOAbI K Camo04m-
WEHNI0 M KOCBEHHO MOKa3blBaeT KOMMYECTBO
OpraHN4YecKoro BellecTsa B Boe. [NpnpoHbIMn
MCTOYHMKAMWN OPraHNYecknx BeLLecTB B BOAE
ABNATCA: OCTAHKN OpPraHu3mMOB PacTUTe/IbHO-
r0 1 XXMBOTHOTO NMPOUCXOXIEHUS, KaK XMBLIMX
B BOE, TaK 1 nonasLimx B BOAOEM C NIUCTBBI, MO
BO3yXy, C 6eperos u T. . Kpome NpupoaHbIX,
CYLLECTBYIOT TaKXe N TeXHOreHHble NCTOYHWKN
OpraHNYecknx BeLeCcTB K KOTOPbIM OTHOCAT:
TPaHCNOPTHbIE NPeANPUATUA (He(hTENPOAYKTbI),
LLeNNtoN103Ho-0yMadkHble 1 nieconepepabarbiBa-
toLme KOMOUHaTbl (IMTHWHbI), MSCOKOMOWUHATbI
(6enkoBble COeAUHEHMS), CENbCKOXO3ANCTBEH-
Hble U (heKanbHble CTOKM U T. 4. OpraHuyeckune
3arpsi3HeHNs nonagarT B BOLOEMbI CO CTOYHbI-
MW BOZaMW W [LOXAEBLIMU MOBEPXHOCTHLIMU
CMbIBaMu C MoYyBbl. B BOJOEMAX, r4e CIULWKOM
60NbLUOE cofepXKaHNe OpraHNYecKmx BeLLEeCTB,
60/bLUas YacTb PaCTBOPEHHOIO K1CN0OPOa pac-
XozyeTcsi Ha BMOXMMUYECKOE OKM1CNIEHNE, NLLIAS
Tak1uMm 06pa3oM Ku1cnopoga Apyrne opraHu3mbl.
Mpv 3TOM MepBbIMU NCHE3AIOT KUCIOPOLO0NH06U-
Bble BMAbl OPraHN3MoB.

B noBepxHOCTHbIX BOAAX B 3aBUCUMOCTU OT
TMna BofoémMa, BenminHa bk, (BIK 3a 5 cyTok)
Kone6netca ot 5-5,0 mr/n n noasepxeHa ce-
30HHbIM W CYTOYHbLIM M3MeHeHUsM. MpeBblLLe-
Hve nokasarens BIK moxeT 6biTb CneacTBueM
aHTPOMNOreHHOro 3arpsa3HeHNs NPUPOLHbLIX BOA.
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KOHLeHTpaumio pacTBOPEHHOIO K1CIopoga
MOXHO OnpeAennTb C NOMOLLbI0 NEPEHOCHOMO
npmbopa oKcMMETPa', a Takxe MeToLoM opo-
METPUYECKOro TUTPOBaHUA — MeTOAO0M BuHK-
nepa (nogpobHee cM. B MpunoxeHnn 4).

Xnmunyeckoe noTpebneHune
kucnopopga (XrnK)

XMK xapakTtepusyetr CcymMmapHOe cofep)kaHue
B BOZie OpraHNYecKuX BELLLECTB M0 KOIMYECTBY 13-
pacxoj0BaHHOIO Ha OKUC/IEHNE XMMUYECKM CBS-
3aHHOrO K1cnopoAa. AToT Nokasareb B TOM UN
MHOM BapuaHTe UCMNOMb3YyeTCA NPU KOHTPOJIE Ka-
yecTBa NPUPOLHbLIX BOL, UCC/IEA0BAHUN CTOYHBIX
BOA. Pe3ynbrtatbl OnpefeneHnss OKUCNSAeMOCTU
BbIPAXaKTCA B MUIMrpammax notpebrieHHoro
kucnopoga Ha 1 n sogpl (MrO/n). 310 AOBOMBLHO
CIOXHas 1 TPyL0EMKasA METOAMKA, MO3TOMY B MNO-
NEeBbIX YCMOBUAX O6LLEeCTBEHHble Habnogarenm
PeK NMPUMEHSIOT e€ KpaiiHe peaKo.

MuHepasibHbI COCTaB

MuHepanbHbIA cOCTaB BOAbl CBUAETENLCTBYET
0 KOHL,eHTpaLuum pacTBOPEHHbLIX B BOAE pas/ny-
HbIX MUHepa/ibHbIX BelecTB. Cofepxalynecs B
BOZle MVHepa/ibHble CONMM BHOCAT pa3HbIil BKNa/
B 06Llee conecofepxaHune, KOTopoe fBffeTcA
CYMMOW KOHLIeHTpauumii Kaxaom us conei. Mpe-
CHOI cuuTaeTca BOAa, Mmetowwasa obliee cose-
cCofepXaHune, UM MyUHepanusauuio, He 6ornee
1 r/n. Cpefu npecHbIX BOZA, B 3aBUCMMOCTU OT
BE/IMYMHbI CONECofepXaHna B Mr/n, BblAensaoT
BOAb! yNbTpanpecHsle (MmeHee 100 mr/n), masno-
MUHepanu3oBaHHble (100-200 wmr/n), cpepgHe-
MUHepasim3oBaHHble (200-500 mr/n) n noBbl-
LWeHHoW MuHepanunsaumm (500-1000 mr/n). Mpu
BENNYMHE conecofepxanHus ot 1 fo 25 r/n soay
CUMTAIOT CONTIOHOBaTOMN. Cpean M1UHepasbHbIX CO-
nei, 06bI4MHO BCTPEYAIOLMXCS B MPUPOLHBIX BO-
[aX, MOXHO BbIfieNNTb KaTUOHbI: Kanbumii (Ca?"),
Hatpuin (Na*), MarHuin (Mg?*), a Takxxe aHVOHbI:
fmapokapboHar (HCO3), Cynbaart (SO;"), Xnopwua
(CL"), Kap6oHar (CO%).

MuHepanusauma BoAbl UMeeT BaxHelillee
3HaYeHVie NP XxapakTepUCTUKe XMMUYECKOrO CO-
cTaBa BOfpl. AHaNM3bl BOAbI Ha COAePXaHme Mu-
HepasibHbIX KOMMOHEHTOB NPOBOAAT B pa3/ny-

*  OKCMMeTp — NPr60op ANst U3MEPEHMS KOHLEHTPaL UK
pPacTBOPEHHOro Kucnopoga B xuakoctu (http:// www.
christmas-plus.ru/labware/electrochemical/analyzers).

Hble Nepuroabl rofa: 415 NOBEPXHOCTHBIX BOL —
B 3MMHIO0 MeXeHb (Mepuof caMoro HK3KOro
3IMHEro YpoBHSA BOfbl), BECEHHee MO0/0BOAbE
(NWK), NETHEe-OCEHHIOK MeXeHb, NNeTHEe-0CEHHWI
NaBofOK; ANA BOZL 3a60/104YEHHbIX Y4aCTKOB —
B 3VIMHIOK MeXeHb 1 BeCEHHee Mo/I0Bofbe, A/15
MOYBEHHBIX BOZ, — B 3VIMHIOI0 MEXeHb, BECEHHEE
MOI0BO/bE N NIETHE-OCEHHIO MEXEHb.
KOHLeHTpaummn pacTBOPEHHbIX B BOLE MUHE-
pasibHbIX Coneit (06LLYy0 MUHepan3aLuo) onpe-
LensoT KOHAYKTOMETPOM™ U/IN XUMUYECKMMUN Me-
TOAaMU — TUTPUMETPUYECKMM, KOJTOPUMETPUYE-
CKMM. KOHLEHTpaL M HEKOTOPbIX KOMMOHEHTOB
(Hanpumep, KaTMOHOB HATpUsA, Kaivsd) B BOLe
MOXHO OLEHWUTb PacyETHbIMKM MeTofamu, Umest
[laHHble O 3HAYEHUSAX KOHLEHTPALMA APYrnX Ka-
TUOHOB N aHWOHOB. ONpesenns MAUHEPaIN3ALNI0
KOHAYKTOMETPOM, MOXHO CAeflaTb BbIBOA, O Npu-
poAHOM cocTaBe BOAbl. [MOBbILLIEHHOE Cofepxa-
HMe HEKOTOpPbIX conei (Cynbgartos, XI0puIOoB,
HUTPATOB, (hOCHATOB) MOXET TaKXKe roBOpPUTb U
006 aHTPOMOreHHbIX WUCTOYHMKaX KX MOcTynse-
HUA B BOLOEMbI. Hanpumep, 60/bLUoe BAUAHWE
Ha MUHEpPa/IbHLIA COCTaB BOAbI OKa3biBaeT COflb,
ncrnonb3yemas as1s 60pbobl C 06/1e4eHEHNEM [0-
por, KoTopas 3aTeM BMecTe CO CTOKamu MOXeT
nocTynarb B BO4OEMbI. B peyuHbIX BOAaX coAepKa-
HVe Ka/lbLUmsi peaKo npesbiwaeT 1 r/n, kanus —
18 Mr/n, KOHLEHTpaUKMs HaTpUs B PeYHbIX BOAax
koneénetcs ot 0,6 4o 300 mMr/n B 3aBUCMMOCTU OT
(hr3nKO-reorpatmyeckmx ycnoBuii U reonornye-
CKMX OCOBEHHOCTEN BOAHbIX OOBEKTOB, KOHLEH-
Tpauus MarHusa KonebneTca OT HECKO/bKUX efu-
HWL, 10 ECATKOB MUIMIpaMMoB B 1 intpe. MNpu-
CYTCTBMEM PaCTBOPUMbIX U MasilopacTBOPUMbIX
coneli-M1MHepasioB, rnaBHbIM 06pa3oM — MOHOB
Kanbums (Ca?*) n martusa (Mg?*). U3 Bcex conen,
OTHOCHLLUMXCA K CONAM XECTKOCTU, BbIAENAT
rMapokapboHarsbl, cy/bharbl U XI0pUAbI.

06LWas >XECTKOCTb, Ka/lbLINIA 1 MarHuia

JKECTKOCTbL BOAbI B OCHOBHOM o6ycn03neHa npu-
CYyTCTBMEM PaCTBOPUMbBIX U MasIoOPaCTBOPUMbIX
COﬂeVI-MMHepaﬂOB, rnaBHbIM o6pa30|v| MOHOB

**  KOHAYKTOMEP — 3TO BbICOKOTOUHbIA N3MEPUTESTb-
HbIA NPMOOP, KOTOPLIN NpeAHa3HavaeTcs Ana onpeae-
NEHNsA 3NeKTPONPOBOAHOCTU Pa3/INYHbIX 3NEKTPO-
NNTOB. JNEKTPOAUTAMU MOTYT CNYXWTb: BOLHbIE U
HEeBOZHble PacTBOPbI, pacnnasbl, KONTOUHbIE CUCTEMBI
n gake TBEpAple BellecTtra (http://www.christmas-plus.
ru/labware/electrochemical/conductivity).



Kanbuus (Ca?*) n Maruua (Mg#) CopepxaHue
LPYrnx pacTBOPUMbIX COMEN KasibLs U MarHus
B NPUPOAHbIX BOAAX 06bIYHO O4eHb Masio. XKECT-
KOCTb, NpuaaBaemas Bofe rugpokapboHaramu,
Ha3blBaeTCsA rMApoKapboHATHOW, NN yCTpaHu-
MOl (BPEMEHHOW), T. K. rMapokKapboHaTbl npu
Temneparype 6onee 60°C) pasnaratotcsi ¢ 06-
pasoBaHVeM MasiopacTBOPUMbIX KapbOHAaTOB.
XecTkocTb, 06ycnosneHHas xnopuaamm CaCl,
Un cynbaramun, HasbiBaeTCH HeycTpaHUMOW
(NOCTOAAHHOMW), T. K. 3TV CONN YCTONYMBBI NPU Ha-
rpeBaHnm 1 KunaveHnn sogpl. CyMMapHast XEecT-
KOCTb BOAbI (06LLee cofepxaHne pacTBOPUMbIX
CO/ielt Kanbumsa 1 MarHus), nonyyunna HaseaHme
006LLEel XXECTKOCTK.

O6LLyH0 XECTKOCTb MOXHO ONpPefenuTb ¢ Mno-
MOLLbI TecT KomniekTa «OXX-1»". Mpu 3ToM nog-
CUMTLIBAKOT KONMYECTBO pacTBOpa TUTpaHTa Ha
onpefeneHHbIn 06LEM nccneayeMoi BoAbl A0 Tex
rnop, NOKa He M3MEHNTCA LBET. ECTb 60/1e€ CIOXKHbIE
XMMUYECKMNE METOAbI, HO 151 06OLLeCTBEHHbIX NOJle-
BbIX Ha6/I0AEHWI OHM OBbIYHO HE NPUMEHSAIOTCS.

3HayeHne XECTKOCTU BOAbl MOXET Bapbu-
poBaTtb B LUMPOKMX Mpegenax B 3aBMCMMOCTU
OT TWMa nopoj M rnous, cnararowmx baccenH
BOA0COOpAa, a TakxKe OT Ce30Ha rofa, Noro4HbIX
YCNOBUIA. XXECTKOCTb YBENNYMBAETCA U3-3a UC-
napeHnsi BOAbl, yMEHbLLAETCA B CE30H AOXAEN,
B Nepuog TasHUA cHera. Boga pasHbix npupos-
HbIX WMCTOYHMKOB WMEET BeCbMa pPas/INyHy0
XECTKOCTb. PeyHaa Bofa, 3a HEKOTOPbLIMU UC-
KntoveHnaMn, 0bnagaet OTHOCUTENLHO HEBO/b-

*  Tect-kOoMnnekT «OX-1» npegHasHayeH A1s KOIu-
YEeCBEHHOIO 3KCMPECCHOro onpeaeneHns 06Lwen XecT-
KOCTV (CyMMbI MONSPHbLIX KOHLLEHTPaLMii SKB1BA/IEHTOB
MOHOB Ka/lbLM 1 MarHusl) B BOAe B NOMEBbIX, labopa-
TOPHbIX 1 MPOM3BOACTBEHHbLIX ycnosusax (http://www.
christmas-plus.ru/portki/portkitswater/tk02/tkoj1).

LUOW XECTKOCTbIO (1-6 Mr-ake/n). Bmecte ¢ TeM
BOJa peK, NpopesarLmx TOsLLY W3BECTKOBbIX
M TUMCOBBIX MOPOJ, YacTo OT/INYaeTcs BecbMa
6O0NbLLOI XECTKOCTHIO.

Bogy ¢ 06Leli XECTKOCTbI A0 3,5 MMOJIb/N
Ha3bIBaKOT MArKoi, OT 3,5 0 7 MMONb/N — cpea-
Hei XEcTkocTi, OT 7 Ao 10 mmonb/n — XEcT-
KOW, cBbille 10 MMO/Ib/N — O4YeHb XXECTKOW.

Mpu aHannse pesynbTatoB oOnpefeneHus
XECTKOCTW, CnefyeT 06paTuTb BHUMaHVe Ha To,
4TO KasbLmeBas XECTKOCTb 0byc/oB/eHa pac-
TBOPEHMEM W3BECTHAKA M Mena, BXOAAWMX B
cocTaB [Ha u GeperoB BoAOTOKa. B palioHax,
rae 6onbLie fO/IOMUTa, YEM U3BECTHSAKA, MOXET
npeob6nafjarb MarHmeBas >EcTKOCTb (Moapoo6-
Hee 0 MeTofax onpefeneHns MUHepannsaunu
cm. B MpunoxeHuu 6).

4.5. BUOTEHHBbIE 3/IEMEHTbI

K 61oreHHbIM aiemeHTam (bnoreHam) B KOH-
TeKCTe KOHTPO/I KayecTBa BOfpbl U 3KONOrnye-
CKOW OLEHKN BOLOEMOB OTHOCAT COELUHEHWUS,
KOTOpble, BO-MEPBbIX, ABMAKTCA MNPOAYKTamu
XN3HELEeATeIbHOCTN Pa3/IMYHbIX OPraHN3MOoB W,
BO-BTOPbIX, ABNSIOTCSA «CTPOUTENbHLIM MaTepura-
NOM» N5 XUBLIX OPraHM3MOoB. B nepsyto ouye-
peApb 370 coeIMHEHMSA a30Ta (HUTPaTbI, HUTPUTBI,
OpraHN4YecKre 1 HeopraHM4Yeckne aMMOHWUNHbIE
coeAunHeHns), a Takxke (ocopa (opTodocdatsl,
nonudgocdatbl, opraHuyeckue aupsl gochop-
HOI KNCNOTbI 1 Ap.).

CoevHeHUs a3oTa B BOJOEMaX, 00yc/oB-
NeHHble BHELUHVMU UCTOYHWMKaMK, npeobpasy-
t0TCH M3 OAHONM (hopmbl B Apyryo. Hanpuwep,
B TeYeHVe NepBbIX YacoB Mnocse nonajgaHnsa Ha-
BO3a B BOAYy 06Hapy>XMBAETCA NOBbILLEHHOE CO-
[epXKaHne KaTMOHOB aMMOHWSA, MOTOM KaTUOHb!
aMMOHWA NEPEXoiAT B HATPUTLI, U 3aTeM NOYTH
cpa3sy — B HUTpaTbl. TakM 06pa3oM, HATPaTbl—
3TO HaKOMNUTENbHAsA XapakTepucTuka u eé onpe-
fieneHne Hanbonee NPocTo A4/18 O6LECTBEHHbIX
nccnegosatenen.

HuTtpaTtbl ABNAKTCSA CONSMU @30THOM KUC/IO-
Tbl. [OBbLILLEHHOE COAEPXKaHNe HUTPATOB B BOAE
MOXET CNYXWUTb WHAMKATOPOM 3arpA3HeHuns
BOLOEMa B pe3y/nbTate pacrnpocTpaHeHus e-
Ka/lbHbIX MO0 XMMNYECKNX 3arpsa3HEHWI (ObITO-
BbIX, C€/IbCKOXO3ANCTBEHHbIX, MPOMbILLIEHHBIX).
MHoOrve MuHepasibHble YA06peHUs cogepxar
HUTPaTbl, KOTOPble NPWN N36bITOYHOM WU He-



paLVoHa/IbHOM BHECEHWUW B NMOYBY NPUBOAAT K
3arpsa3HeHnNo BOLOEMOB. /ICTOYHMKaMK 3arpas-
HEeHWA BOA HUTPaTaMu ABNIAKTCA TakKe NoBepx-
HOCTHbIE CTOKM C NacTOULL, CKOTHbIX BOPOB, MO-
NOYHBIX Pepm U T. N. HUTpaTbl YCKOPAT 3BTPO-
(hmKaumnio BOLOEMOB, CTUMY/UPYKT MaccoBOe
pa3BuTME BOAHON pacTUTeNlbHOCTK (B NEPBYHO
ouyepeb — CUHe-3e/EHbIX BOAOPOCEN).

MeTogonpeaeneHns HATPaToOB—BU3YyaslbHO-
KONOPUMETPUYECKMIA. MOXHO 1CNO/Mb30BaTh Kak
roToBble TECT-NOMIOCKN, TaK U peakTusbl. Coaep-
XaHWe HUTPaToB BOAE He AO/MKHO MNPEBbILATH
45 muninrpammoB Ha nTp. Moapo6bHee cm. Mpu-
noxeHve 7.

HuWTpaThl B KOnoAuax

3arpsi3HeHVe MOBEPXHOCTHbLIX BOf
MOXET MPVBECTM K YXY/LIEHNIO Kaue-
CTBa BOfbl HE TONbKO B NMPUPOAHbIX
BOAI0EMAX, HO TaKXe U B MUTbEBbIX
Konoguax. 3ayacTyto Konogew, B fe-
pEeBHe — 3TO eJUHCTBEHHbII NCTOY-
HUK BOfbl, KOTOPAs CAYXMWT Kak [/
BbITOBbIX, TaK W ANs XO39ACTBEHHbIX
HY>XA. IHOTja HejaNieko OT KO/O/LEB
pacrnonaraloTcs capau, B KOTOpPbIX
cofiepxar CKOT, No6M30CTN pa3me-
LAtOT OropoAbl 1 Mons, Ha KOTOPbIX
NCMONb3YIOTCS YA0GPEeHUs U NecTn-
umapl. Tyanetbl, OpPraHWM30BaHHbIE

XKusoTHOBOL-
yeckas depma [ecTuumanl v

KOHLEHTpauuio, T0 B NOA3EMHbIX pe3epByapax
(B KONOAUAxX), rae HeT pacTeHuia, nonasLwve Tyaa
HUTPATbI HAKTO He yaanser.

Takum 06pa3oM, KOHLIEeHTpaLun HUTPaToB
B He3alMLLEeHHbIX TPYHTOBbIX BOAaX, KOTOpble
3aeralT Ha HebO/bLIOW rnybuHe, 6bIBaOT 3Ha-
4nTeNbHO BbIe (B AECATKM pas), YeM B peKax
1 03epax. Mo HEKOTOPbLIM LaHHbLIM, HATPATbI MO-
ryT NPOHUKaTb B HeApa Ha rny6uHy okoso 30 M,
a B 0COObIX C/ly4asx UX MOXHO 06HapPYXUTb U Ha
3HaYMTENBLHO 6ONbLUEN FNyOUHE.

[ns 3almnTbl KONOLE3HOW BOAb! OT HUTPATOB
BaXHO JIMKBUAMPOBATb MCTOYHMKU NOMagaHus
3arpsA3HEHNA B NOBEPXHOCTHbIE BOAbI, @ TaKXe
060pyL0BaTh «IIMHAHBIV 3aMOK» BOKPYT KO/0A-
a, U OCOBGEHHO TulaTe/IbHO repMeTu3npoBaTh
LUBbI (CTbIKM) MEXAY KONbLAMMU.

3abpoweHHan
CKBaxXuHa

LA

yaobpenva Ceanka

mycopa

BuirpebHasn
] Ama

NCTO4HMK
NUTLEEBOW BOALI

YpoBeHs rpyH-
TOBLIX BOA,

Nno NPUHLMMY BbIFPEBHBLIX M, MOTYT
ObITb PacnoNOXeHbl HeaoCTaToO4HO
[aneko OT Konopaues. Yem cunibHee
3arpsi3HeHa no4sa, Yepes KOTOpyH npocaymBaeTcs
BOJa, TeM 60/bLUE 3arpsA3HEHNIA NnonagaeTt B BOAY.
OCO6eHHO 4acTO MOXHO BCTPETUTb 3arps3HeHue
BO/b! HATpaTamu. Takast BoAa He UMeeT NOCTOPOH-
Hero BKyca unm 3arnaxa 1 06bl4YHbIA YEOBEK, HEe
NPOBOAA CreLmaibHbIX aHaIM30B, HE MOXET pac-
NOo3HaTb ONAacHOCTb. MTbEBast BOAA 1 MPOAYKTbI
NUTaHWA, CoAepXKaliue MOBbILEHHOe Kosmde-
CTBO HMWTPATOB, MOIYT BbI3blBaTb 3ab0/EeBaHWS.
Mpy N36bITOYHOM COAEPXKaHMM B BOAE, HATPATLI,
nonagasi B OpraHn3M, npeBpaLlatTca B OYeHb
TOKCWYHbIE HUTPWUTBI, KOTOPbIE MOBbIWAOT PUCK
BO3HUKHOBEHUS 3a60/1eBaHNS PakoM.

rocne psaga XMMUYeCKUX 1 BUOXMMUYECKMX
npeBpalleHnii B MNoyBe, a3oT B BUAE HUTpa-
TOB BMeCTe C NOTOKOM BOZbl NOMNagaeT B Peku
N 03epa, a Takxke B NoA3eMHble Boabl. W ecnn B
NMOBEPXHOCTHbIX BOAAX HUTPaTbl aKTMBHO MOr/0-
LLLaKTCA pPacTeHUAMU, PE3KO CHMKaWUMM KX

VCTOUYHMKM 3arpsA3HeHUs NOBEPXHOCTHLIX BOA, HATPaTaMU

doctaThl M 06K hocdop

dochop ABnAeTcs HeobXo4NMbIM 3/IEMEHTOM
L1151 KU3HWU. ITOT 3NIEMEHT Y4YacTBYeT B KPYro-
BOpPOTE BELECTB B BOAHbIX 3KOCUCTEMax B
€CTECTBEHHbIX KOHLUEHTpauusax. M36biTouHoe
nonagaHve coeAnHeHW ¢ocgopa ¢ nonen
(c rekTapa opowaemMbIX 3eMeflb MOXeT ObITb
BblHeceHO 0,4-0,6 Kr ¢octhopa), CO CTOKaMu
tepm (0,01-0,05 Kkr/cyT Ha O4HO XXMBOTHOE),
C He4OOUNLLEHHBIMU NN HEOYULLEHHBLIMU Obl-
TOBbIMX CTOYHbIMW Bogamu (0,003-0,006 Kkr/
CYT Ha OAHOr0 XWUTens), a TakxXe ¢ HEKOTOPbI-
MW MPON3BOACTBEHHbLIMM CTOKaMU NPUBOAUT
K Pe3KOMYy HEKOHTPO/MPYEMOMY MPUPOCTY
pacTuTesibHOM 6uomaccbl BOLHOIO OOBbEKTA.
OCcob6eHHO XapaKTepeH AaHHbIi npouecc Ans
Ma/IONPOTOYHBLIX UM HENPOTOYHbLIX BOLOEMOB.
MponcxoanT n3MeHeHne TpodryecKoro cratyca



BOLOEMa, MepecTpoiiKa BCero BOAHOIO coobLLe-
CTBa, NpeobnafaHve rHUNOCTHBIX MPOLECCOB U,
COOTBETCTBEHHO, BO3pacTaHne MyTHOCTW, COEHO-
CTW, KOHLIEHTpaLmm 6aktepuii. B npnposHoi Boge
cofepxaHue thocgopa 0Koso 12 MUKporpamm Ha
JTP Y>XXe BbI3bIBAIOT 3BTPOMMKaLMIO. A onpege-
NIATb B NOJIEBbIX YCMIOBUAX MOXHO TO/IbKO CU/IbHbIE
3a/1MoBble 3arpA3HeHNs (MUINTPaMMbI Ha NINTP).

dochop B TBEPAON (ha3e B MPUPOAHbIX BO-
LOEMax 0ObIYHO HAxXOAMTCA B LOHHBIX OT/IOXe-
HUAX, OLHAKO MOXET BCTpeyaTbCs U B 60/bLINX
KO/IMYecTBax, B CTOUHbIX W 3arpsA3HEHHbIX Npu-
poAHbIX Bodax. docdartbl onpesenaTcs Koso-
pumeTpuyecknm Metoom. NMoapobHee cm. Mpu-
NOXeHwue 7.

4.6. MycoP B NPUPOAHbIX BOAOEMAX

MpovcxoXkaeHne Mycopa
B BOAHbIX 06beKTax

He Becb Mycop, KOTOpbI Mbl BUAUM Ha 6eperax,
0CTaBW/IN nocetntenn. Yactb Mycopa BbIMbIBaET-
CA Ha MOBEPXHOCTL CyLUM M3 BOAbI UM MEPEHO-
CUTCA Tyfla BETPOM. Bce 310 Ha3bIiBaOT MOPCKUM
MYCOPOM (MHOrfa HaniasHbIM MycOpOM). bonb-
Las YyacTb Mycopa, NonajatoLLero B pekv Nnm Ha
nx Gepera, TakXKe BbIHOCUTCS TEYEHMEM B MOPS.
Mopckol Mycop — 3TO MyCOp, BblOPOLLIEHHbIT
4e/IOBEKOM HaMepeHHO WM nonasLWii B BOf-
HYI0 cpefy wmn Ha 6epera cnyyaiiHo. lNnaBato-
LLYe B BOAE NNacTMKOBble Oy TbINKK, 3a6bITble N
OCTaB/IEHHbIE PbI60/IOBHbIE CETU, Xefe3Hble 6aH-
KW, WWHBI, BETOLb — 3TO CAe/aHHble YEI0BEKOM
BeLLK, HaweLmne cebe NyTb B BOLHYIO Cpeay.
MycopHble cBanku B okeaHe. Camblli 60/1b-
IO B MUPE «MYCOPHbIA KOHTUHEHT», (OH Haxo-
antcs B CeBepHOI YacTh TUXOro okeaHa), y4eHble
Ha3bIBalOT BONbLWIMM TUXOOKEaHCKMM MYCOPHbIM

NATHOM. [TPMMEpPHbIE OLEHKW €ro NnoLLaan Bapbu-
pytotca ot 700 TbiC 01,5 MAIH KM2, 3TO CKonsieHne
4acTo eLlé Ha3bIBaOT «M/1aCTUKOBbLIM CYMNOMy, Tak
Kak 60/ibllas YyacTb Mycopa — MiacTuk. MNnactmk
MMeeT 0COBeHHOCTb pacnagarbca Ha 6onee men-
KVie 4acTy Mof BO3AEeNCTBYEM Y/IbTPAPUONETOBbIX
Nyyein n BOMH. YacTb NiacTMKOBOrO Mycopa ory-
CKaeTcsl Ha [HO, YacCTb M/1aBaeT Ha NMOBEePXHOCTW.
YUéHble He MOryT OTBETUTb Ha BOMPOC, CKOJ/ILKO
MyCcopa HaxoAWTCS Ha AHE MUPOBOIo OKeaHa.
Mnsk Kammno buy Ha MaBaisix nouTu uenu-
KOM COCTOWUT M3 njactuka. BUHoBaTbl He MecT-
Hble XXNTENN, TeYEHWE Crofa MPUHOCUT OTXO/bI CO
Bcero mupa. Hanpumep, n3 CaHkt-lNMetepbypra B
®uHcknin 3annB nonagaeT 1500 TOHH N1ACTUKO-
BOro mycopa B rof (310 Bec
44-x BaroHOB MeTpO), N 0of-
HOpPa30BbI CTaKaH4YMK K3
MeTepbypra BMOAHE MOXeT
NpUnbITh Ha FaBanu.

MuHMMM3aLMs pacnpocTpaHeHNs Mycopa
B BOAHOW cpefe

UTO XXe MOXHO clenatb, YTOObl YMEHbLLUUTL KO-
NNYECTBO MOPCKOro Mycopa? Bo-nepBbiX, He
0CTaBNATb MYCOP B HEMOJIOXEHHbIX MecTax
(B necy, Ha Nnshke, Ha 6eperax pek), He bpocaTb
B BOAY. BO-BTOPbIX, 0TKA3aTbCs OT 0HOPA30BbIX
N HEHY)XXHbIX BELLE. A B-TPETbUX, y3HaTb, OTKyAa
1 KaKoi Mycop nomnan Ha Ball 6eper. 3To Nomo-
XET NOHATb, KaK 60p0oTbCs C MPO6IEMOIA.

KOHTpOonb pacnpocTpaHeHnst Mycopa
B NPUGPEXKHBIX 30HAX

MOHUTOPMHI MOPCKOro Mycopa Ha nasxax,
B TOM YuMC/e Ha beperax pek, NoMoraet OTBETUTb
Ha BOMPOC, OTKyAa B3S/CA MyCOp, U Kakol Tur
mMycopa npeo6nagaer A/ KOHKPETHOro ns-
Xa. MeTofonorns MOHUTOPWUHIa OCHOBaHa Ha
Knaccugukaumm oTX040B Mo rpynnam: niactuk,
meTas, CTEKNO, OLEX/a, CTPOUTENbHBIA Mycop
n ap. B kaxaow rpynne nopsigka 20-40 HaMMeHo-
BaHWIA Mycopa, KOTopble 3a BPeMs NpoBeAeHus
MOHMWTOPWHIOB MO 3TO METOA0/I0MUK, YYaCTHU-
KN Haxoamnun Ha 6eperax. o utoram Kaxzgoro
MOHUTOPUHTA Bbl CMOXETE NPEANOOXNUTENTLHO
MOHATb, YTO M OTKyZa B3A/10Cb HA KOHKPETHOM
nnspke. Npumepamn UCTOYHUKOB MOTYT ObITb:
6nvxalilas CTpoika, NIoXme O4YUCTHbIE COOPY-
XXEHUSA NN NX OTCYTCTBME, MOPCKOM TpaHCnopT



(napombl, Kopabnu), Kade Ha 6Gepery, cBaika
N Apyrve UCTOYHUKW. 3Had WUCTOYHUK, MOXHO
MOHATb, Kak paboTaTb C HAM AasibLue.

[na npoBefeHVsA UCCNef0BaHNS HYXXHO CO-
6partb UHBEHTapb (HanpuMep, NepyaTku, MeLLKu
N KOHTENHep N5 CTeKa UM ONacHbIX OTXO40B,
(hoTtokamepa n ap.). Ha paccTosHUN He MeHb-
we 50 MeTpoB Apyr OT Apyra BbiIGupatTca Asa
yyacTKa, Kaxblil gimHon 100 MeTpoB v WwWupu-
HoW (OT ype3a Bofbl) 10 MeTpoB. BbibpaHHbIe
yyacTKM Hajo onucarb MakCUMaslbHO TOYHO
(naHAwadgTt, MecTo pacnosioXeHus) 1 ykasatb
GPS KoopauHartbl. MiccnefoBaHnsa Ha 3TUX yyacT-
Kax NpOBOAATCA B KaXKAbI CE30H — 4 pa3a B rof
(N5 ceBepHbIX TEPPUTOPUIA MEHbLLE — UCKHO-
yas ce30HbI, kKorga 3emss nog cHerom). Crnefys
MeToAuKe, C YH4ETOM TUMOB N pa3MepoB 06pas-
LLOB, NPOBOAMTCA CO0P, AEHTUPMKALMA Mycopa
M MOACYET KOMMYecTBa 06pasLioB.

MogpobHas meTofmKa, onucaHHas B Mpu-
NOXEHUN 8 K flaHHOMY Mocobuio, COAEPXKMT aH-
KeTbl Ans 3anofiHeHus (Juct naeHtTngrkaumm
nnsxa, Jnct uccnegoBanHuns, Tabnuubl ¢ AEHTU-
(PMKaLMOHHBIMM HOMEpaMUN A1 KaX0ro tuna
00beKTa).

4.7. MMKPOM/IACTUK
B BOAHBIX OB bEKTAX

B npo6neme MoOpcKoro mMycopa ocoboe MecTto
3aHMMaeT 3arpsi3HeHne BOAHbIX 0ObEKTOB Mna-
CcTMKOM. nacTMK pasnaraeTcsi CTONETUSIMU W,
C Y48TOM exerogHo BO3pacTatollero o6beéma
MPOU3BOACTBA, eWe AONT0 OCTaHeTcA npobre-

[MoTpebneHune YenoBekom

<
2

MAeKonuTaloLme

AKKYMYNSUMA B NMULLLEBOM LIENK

,d © @< O~ - -.
Mopckue MornolweHve BoOAHBIMK

Pei6a MnaHKTOH  praHmnamamm

MOI1. bosnee Toro, KpynHble NnacTMKoBble 0ObEK-
Tbl, NONazasn B BOAHYIO CPELY, «pacnajatoTca» Ha
Me/IKUe YacTuLbl NoJ BO3ENCTBMEM BOJIH U Y/ib-
TpaproneToBbIX lyyei. Takum YactTuLiam pasmve-
pOM MeHee 5 MM YUéHble fia/n creLmanbHoe Ha-
3BaHNe — MUKPONIaCTUK.

Pa3HOBMAHOCT N MUKpoOMNacTUKa

YuéHble fenaT MMKPONNacTUK Ha [Ba Tuna B 3a-
BUCUMOCTU OT MPOUCXOXAEHUS. [epBUYHBIN
MUKPOMIacTUK — 3T0 MUKPOTpaHy/bl, KOTOPbIEe
crneunanbHO NPOU3BOAAT MasleHbKUMK MO pas-
mepy. X ©cnosnb3ytoT B CpeAcTBax yxoaa 3a Te-
NOM (CKpabbl, KPEMbI, MOKLLNE CPELCTBA), U OHM
nonagatoT B MOpe 1 Apyrve BOAHbIe 06bEKTbI CO
CTOYHbIMU BOAAMW. BTOPUYHBIN — 06pasyeTtcs B
pe3ynbrare pacnaja nnacTMKoBbIX OTXOL0B NOJ
BO3eNCTBMEM BOAbl 1 ynbTpaduoneta. Ero mc-
TOYHMKAMW MOTYT 6bITb. BbITOBOI Mycop, NoTe-
PsiHHbIE PbIGOIOBHBIE CETU, YaCTULbI KOpabeb-
HOW Kpackm n aBTOMOOGWU/IbHBIX LUMH, MUKPO-
BOJIOKHA TKaHW, obpasyrowmnecs npu cTupke
CUHTETUYECKON OAeXAbl.

B cnyyae ¢ nepBMYHLIM MUKPOMIACTUKOM
4yacTULbl HACTONbLKO MesfikKuMe, YTo 6ecnpensr-
CTBEHHO MPOXO4AT 4Yepe3 CUCTEMbl OUYUCTKU
CTOYHbIX BOZ, U MUAMapAamMn nonajgaroT B BO-
[0EMbl. Okono 40 TOHH MUKponacTMKa nona-
faeT B bantuinickoe mope exerofHo To/IbKO U3
Haller KOCMETUKN N CPesCcTB rurneHsbl. Obbly-
HbIV refib NS Aylla MOXET CoAepXaTtb npumep-
HO CTO/MIbKO e MWKPOMIAaCTUKOBbIX 4acTul,
CKOJIbKO MCNO/b3yeTcs A1 NPOU3BOACTBA ero
ynakoBKu (6yTblnn).

lNonagaHue B BOQOEMEI
CO CTOYHbIMW BOJAMM

BulaeneHus

MukponnacTuk He NoAaaeTcs pasnoXeHWIo




BO3,CI.€I71CTBVI€ MUKPOI/laCT Ka
Ha >X1BbI€ OpPraHn3mbl

B MopcKoWi cpefe YacTuLbl NnacTuka BeayT cebs,
Kak MarHuTtbl, abcopbupys opraHuyeckue 3a-
rPA3HUTENW, NPUCYTCTBYHOLLME B MOPCKOI BOfE,
Hanpumep, NoMNXIOPUPOBaHHbIE OGU(EHWUSIBI
(MXB) — BewecTBa CNOCO6HbIE Bbl3BaTb pPas-
BUTUE 3/10KAYeCTBEHHbIX HOBOOOPAa30BaHUN.
Pa3mep yacTuL, TakoW ManeHbKWiA, YTO BOAHbIE
obuTatenn MoryT ownb04YHO MPUHATL MUKPO-
NNacTyK 3a ey 1 no NULEBON Lienm BCce XMMUKa-
Tbl NOTEHLMA/ILHO MOTYT NOMacTb K Ham Ha CTON
C pblb6O, MOpPENPOAYKTaMN 1 MOPCKOI COSbIO.
MuKponIacTK HEBO3MOXHO cobpaTtb U3 BOA-
HOW cpefbl 1 cAaTb B NepepadboTky.

Mo copepxaHWo MUKpOMJacTMka B BOfe
HeT HOPMaTUBOB, C OLHO CTOPOHbI, MOTOMY,
4TO 3TO HOBas nNpobnema, ¢ APYro — A0 KOH-
la He U3YYeHO BNSIHME 4YacTul, naacTvka Ha
NOLEN Y XMBOTHbIX. HOPMOW A/15 BCeX BOAHbIX
00bLEKTOB AB/AETCA NOTHOE OTCYTCTBUE MUKPO-
nnacTunka.

MNoka HeT eAuMHON CUCTEMbl MOHUTOPWUHra
3arpsA3HeHNsi MUKPOMN/IACTUKOM, MOCKO/IbKY Y4é-
Hble 3aMeTWU/IN 3Ty NPO6/IEMY TOJIKO OKOJI0 5 NeT
Ha3ag. CylwiecTByeT psif METOAUK, HO Hay4HOe
COOGLLECTBO €elLLE He NPULLIIO K YHUBEPCa/bHOM.

O6LLECTBEHHBIA MOHUTOPUHT JaéT obuiee
npescTaB/eHne 0 CoflepXaHnn 1 BUAax MUKPO-
nnacTMka B NPUPOAHbIX BOLAX, 1 C/TYXXUT OCHO-
BOW Kak A1 60/1ee CUCTEMHbIX Hay4HbIX MUCCre-
[OBaHWIA, Tak 1 A/19 BbIBOLOB 06 MCTOUHMKAX 3a-
rPSASHEHUIA.

MeToaMka OO6LECTBEHHOTO MOHUTOPUHIa
MMKpOMNAacTukKa co3gaHa akcneptamu Koanu-
umMn Yuctaa bantuka B COTpyAHWYECTBE Op-
raHvu3aumii - JKoUeHTpyM, «[py3bss BanTukm»
(Poccus) n «LleHTp OKONOTMYECKMX PELLIEHUI»
(Benapycb) Ha OCHOBe pa3paboTKuN YHUBEPCU-
Teta r. Yncana (LBeunsi) n ¢ yyactmem cneyma-
nnctoB C.-MeTepbyprckoro rocyaapcTBEHHOrO
yHuBepcuteta, VHCTUTYyTa 03époBefeHns poc-
CUIACKOI AKagemun Hayk n PoccuiAickoro rocy-
[LAPCTBEHHOIO FMPOMETEOPO/IOrMYECKOrO YHU-
Bepcuteta. OCHOBa MeToAMKM — OT6op Npob
MUKPOMNNAacTuKa B BOAHbIX 06beKTax 1 aHain3
npo6 nos MMKpockonom. MeToamka CofepXuT
pekoMeHaaumm no ot6opy nNpob BoAbl C NOMO-
Wb MIAHKTOHHbIX CETOK WM CaMOLEeNbHbIX
(hnnbTPOB, NpaBuia XpaHeHns NPo6 1 npoueny-
pbl UX UCCNef0BaHUSA C MOMOLLbIO MUKPOCKONMA.

MpuBeaeHbl popmbl MpoTOKOI0B 0T6BOPa NP6
N MUKPOCKOMHOrO uccnefoBaHus. B metoauke
TaKkxXe NPUBOAATCA NMPUMepbl (oTorpapunn He-
KOTOpbIX 06pa3LoB MUKpPOMacTika (M3 onbiTa
nccnefoBaHMii B pernoHe ®UHCKOro 3aimBa u
B KanvHuHrpagckor obnactun) ans cpaBHeHUs
N KnaccupmkaLlmm o6Hapy>XeHHbIX YacTuu, Mog-
pobHas MeToauKa 06LEeCTBEHHONO MOHUTOPWH-
ra MMKpOnacTika B BOAHbIX O6beKTax npuse-
[eHa B lMpunoxeHum 9.

4.8. APYrME XAPAKTEPUCTUKU

MeTann.l

FOBOPSA O MOBbILEHHOW KOHLUEHTpaummn B BoAe
MeTa/INI0B, Kak Mpasuio, MogpasymeBaloT 3a-
rPA3HEHME CONAMU TAXKENbIX MeTanioB. TAXE-
Nble MeTasI/bl, Nonagas B BOAY, MOTyT CYLLEeCTBO-
BaTb B BWAE PacTBOPUMbIX TOKCUYHbLIX CONeNn
M KOMMIEKCHbIX COEAUHEHWN, KOMNONAHbIX Ya-
CTWL, 0CafiKoB (CBOOGOAHBIX MEeTasI10B, OKCU/0B,
rMAPOKCUAOB U Ap.). TNaBHbIMU UCTOYHMUKaMU
3arpA3HeHns BoAbl TAXENLIMU MeTaIaMuy AB/A-
t0TCA ra/ibBaHM4YecKue Npon3BOACTBa, Npeanpu-
ATUSE TOPHOPYAHOM, YEPHON U LBETHOWN MeTas-
Nypruv, MawuHOCTPOUTENbHbIE 3aBOoAbl U Ap.
TsHKENble MeTan bl B BOAOEME Bbl3bIBAKOT LIENbII
psf HeratMBHbIX MOCMEACTBUIA: nonajas B nu-
LeBble LEenn 1 Hapyllas 3/eMeHTHbIN cocTaB
OVONOrNYecKNX TKaHel, OHW OKasblBalT TEM
caMbIM NPAMOE WM KOCBEHHOE TOKCUMYecKoe
BO3[ENCTBME Ha BOLHbIE OpraHM3Mbl. TSXENble
MeTa/Iibl MO MULLEBbLIM LiensM MOryT nonagartb
B OpraHn3m yefioBeka.

Mpw NOMOLLM KONIOPUMETPUYECKMUX METOL0B
MOXXHO OnpeLeinTb OBO/IbHO BbICOKNE KOHLEH-
Tpauumn Metannios B Boge. OgHaKo B NPUPOAHbLIX
BOAOEMaAX Takme KOHLEHTpauum npakTUyecku
He BCTpeyaroTCs.

HethTenpoayKThl

Hedrenpogyktel — 370 Of4HM K3 Haumbonee
pacnpocTpaHéHHbIX Y ONacHbIX BellecTs, 3a-
rPA3HAILWNX NOBEPXHOCTHbIE BOAbI. Bonbline
Ko/imyecTBa He(TenpoAyKTOB NOCTYNakT B MO-
BEPXHOCTHbIE BOAbl NPU MepeBO3Ke BOAHbLIM
nyTemM, TPaHCNOPTUPOBKE Mo TPpy60nNpoBoaam,
CO CTOYHbIMW BOamMy NPesnpuATUin HedTe-
Ao6bIBatoLLen, HethTenepepabaTbiBatOLWEN, XKU-



MWYECKOW, MeTanlypruyeckoin n Apyrux ot-
pacnei NPOMbILWIEHHOCTU, C XO3ANCTBEHHO-
ObITOBbLIMW BOLAMMU.

O6bIYHO HanMune HeTenpOLYKTOB MOXHO
onpefennTb Mo PafyXHOW MieHKe Ha NoBepx-
HOCTV BOZb!l. He(hTAHas nneHKa okasblBaeT OTpu-
LlaTeNlbHOe BO3eNCTBME, KaK Ha Ka4eCTBO BO/b,
TaK M Ha COCTOSiHWE BOAOEMa B LiefIoM, Ha ero
(hnopy v thayHy. MNpu HaNumMm HeTeNPOLYKTOB
BOZa nNpuobpeTaeT cneumpruuecknin BKyc 1 3a-
nax, U3meHsieTca eé e, pH, yxyaLaeTcs raso-
06MeH BOfpl C aTMOCHepoii, HapyLlatTca npo-
LlecCbl CaMOOUMLLEHNA BOAOEMA.

TOYHbI aHaNn3 KOHLEHTpauumn Hegtenpo-
[YKTOB B BOfle Oonpesensercs XMM1U4ecKnuMm Me-
TOAamu B 1ab0PaTOPHbIX YCIOBUSAX.

HOBerHOCTHO-aKTI/IBHbIe BellecTBa
(NAB)

B BOAHble 06beKTbI [TAB NOCTyNatoT B 3HAUNTESb-
HbIX KO/IMYEeCTBax C XO35MCTBEHHO-ObITOBLIMU
cToKaMn (OT WCNO/Mb30BaHUA CUHTETUYECKUX
MOHOLLMX CPELCTB B ObITY), C MPOMbILLIEHHbIMA
CTOYHbIMX BOfaMu (TEKCTU/IbHAA, HegTAHas,
XMIMUYECKasi NPOMbILLIEHHOCTb, MPOU3BOACTBO
CUHTETUYECKUX Kay4yKOB, MPOMbILL/IEHHOE UC-
nosib3oBaHMe MowLwmx cpeacts). Takxe [AB

MoCTynarT B BOAOEMbI CO CTOKOM C Ce/IbCKOXO-
3ACTBEHHBIX YrOAMWIA, MOCKO/bKY 3TN BeLLecTBa
BXOAAT B COCTaB WHCEKTULUMAOB, (DYyHMMUMAOB,
repobyLMaoB 1 gehoMaHToB B KaYeCTBe aMy/lb-
raTopos.

B 30Hax 3arpsi3HeHus BOAHbIX OOBLEKTOB
KOHUeHTpauns TAB B6/M3N WCTOYHMKOB 3a-
rPA3HEHUA MOXET AOCTUraTb HECKO/IbKUX MWJI-
nurpammos B 1 n. [Monagaa B BOJOEMbI U BOAO-
TOKW, AB OKasblBalOT 3HaYUTE/IbHOE BNAHWE
Ha X (IU3MKO-BMOI0rMYECKOe COCTOAHME, YXYA-
Was KUCNOPOLHbIA pexuM K opraHosenTtuye-
ckue cBoicTBa. NMockonbKy MAB pasnaratotcs
0YeHb MefJIeHHO, B BOLOEMax OHW COXPaHSAIoT-

ca ponroe Bpemsa. Kpome Toro, NAB ocaxgatoTcs
B [OHHbIE C/IOM N CNy)XaT UCTOYHUKOM BTOPUY-
HOro 3arps3HeHus. XapakTepHbIM CBOMCTBOM
MAB s1BnsieTcA MX BbICOKas NeHoob6pasytollas
CNOCOBHOCTb. XOTA MNAB He SBMATCA BbICOKO-
TOKCWYHbIMM BeLlecTBamn, UMEKTCH CBefeHUs
O KOCBEHHOM MX BO3AENCTBMM Ha MMAPOBGUOH-
TOB. Tak, Npu KoHUeHTpauuax 5-15 mr/n pbiobl
TePSIOT CAIN3UCTbIV MOKPOB, NPy 60/1ee BbICOKMX
KOHLIEHTPaLUUsIX MOXET HabnoaaTbCca KpoBoTe-
YeHwue Xxaop.

Cawmblin NpocToi cnocob NepBMYHONO onpe-
feneHnsa Hannuua NAB — 370 NeHNCTOCTL BOAbI.
bonee TOUHbLIM METOAOM A/1A ONpPefeneHNs KOH-
LeHTpayuin NMAB B Boge ot 0,5 go 5,0 mr/n aB-
nseTcs BU3yaslbHO-KO/IOPUMETPUYECKMIA. ITOT
MeTog, TpebyeT 1crnonb3oBaHUa NabopaTtopHOro
060pyA0BaHNS N XUMUYECKNX PEaKTUBOB.

Konu-6akTepuu

BakTepumn-Konu, KOTopble MPUCYTCTBYHOT B (e-
Kanusax, caMu no cebe He SABNAKOTCA NaToreH-
HbIMW, OHW >XMBYT U Pa3MHOXaKTCHA TONbKO
B KULWEYHWKE TensioKPOBHbIX MO3BOHOYHbIX,
BK/IIOYas 4yefioBeka, M MPUHMMAKT yyacTue B
npovecce nuwesapeHuns. O4HaKo NpucyTcTeme
3TNX 6akTepuil B BOLOEME MOXET KOCBEHHO
yKa3blBaTb Ha BO3MOXHOE 3arps3HeHne BOfbl
naToreHHbIMM MUKpPOOpraHn3Mamu. 3tm 6akTe-
puy MOTYT nonagaTtb B BOLOEMbI C LOXAEBLIMU
BOZAaMU, HECYLLUMMU OTXOAbl XN3HeAeATeIbHO-
CTW NTUL, ¥ MNIEKOMNUTAIOLLMX, COLepXalumuncs
Ha (bepmax CO CTOYHbIMW BOAaMK, cbpacbiBae-
MbIMU B PEKY.

HecmoTps Ha TO, 4YTO onpejeneHve cogep-
XaHUs KONMN-6aKTepUin ABNSETCS BaXKHbIM MO-
MEHTOM MpW OnpefeneHnn Kayectsa BOAbl, UX
BblsIB/IEH/E He MPOBOANTCH B paMKaXx LUKO/bHbIX
nccnefoBaHN.
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5. TOC/IEAOBATE/IbHOCTb AEMCTBUN
OBLWECTBEHHbIX rPYNMN HABAIOAEHUN 3A PEKAM

5.1. CYEro HAYATb?

Mocne BbisiBNEHWA MPo6aembl, MOCTAHOBKU 3a-
fia4y ons npoBefeHus uccnefoBaHUn BOAOEMA
1 pacnpefeneHns (yHKLMOHaIbHbIX 06A3aHHO-
CTeil B rpynne, Ha BbIGPaHHOM y4acTke NpoBo-
[AMTCA NepBUYHOe HabNaeHe.

[na npoBefeHnsi NePBMYHOIO HabMIAEHNSA
BOLOEMa O4YeHb MONEe3HO ucnosb3osatb [po-
TOKON 06CNefoBaHUsl pek 1 03ep Nporpammbl
«HabnogeHus 3a npupogon bantnkmy / Nature
Watch Baltic (popma MNpoTtokona npviBegeHa
B [MpunoxeHnn 10 3Toi 6pOoLLIOPSI).

Mpy nNepBMYHOM HaGNIOLEHMK, BKOYatO-
LLieM BU3yasibHYH OLLEHKY yyYacTKa peku, Lieneco-
06pa3Ho (MKCMpPOoBaTb TeKyLLee COCTOSAHME BO-
[0EMa C MOMOLLbI (POTOCHEMKM U CIOBECHOTO
onucaHnsa. POTOCHLEMKA MOXET C/YyXWUTb OCHO-
BOW 11151 COCTaB/IEHMS KapTbl-CXEMbl yHacTKa py-
Ybs, KOTOpas 6yaeT BaXHbIM LOKYMEHTOM Npw
pa3paboTke NPOeKTa MEPONPUATUIA NO yNyuyLle-
HUI0 CaHUTAaPHOTO COCTOSIHUSA BO4OTOKA.

3rotoBneHne KapTbl-CXeMbl y4acTKa B Mac-
wrabe 1:.500 nnam 1:1000 HeobxoAMMO A5 TOrO,
4TOG6b! ObILIN BUAHBI Mefikue feTanv Npuopex-
HOI MONOChI N pycna pekun (KycTapHUKW, aepe-
BbSl, 3aPOC/N BOAHON PacTUTE/IbHOCTM, KaMHU,
CTPOUTENIbHbIE KOHCTPYKUMM U T. 4.).

Tonorpadguyeckoinr OCHOBOW ANns cocTasre-
HMSA KapTbl-CXEMbl y4acTKa MOXET CTaTb KOMus
M3 nnaHa roOpOACKOW 3aCTPOMKK, C KOTOPbIM
MOXHO O3HaKOMUTLCS B apXMTEKTYPHO- MaHu-
POBOYHOM OTAeNle MEeCTHON agMUHUCTPaLUN.
Mpwn cocTaBEHUN KapTbl-CXeMbl CBOUMU CuUfia-

MW MPOLLE BCErO MCMO/b30BaTb [N1a30MEPHYH0
CbEMKY MECTHOCTU.

[anee npoBoAnTCA OnpesesieHne OCHOBHbIX
rMAPONOTNYECKNX XapakTepucTuK uccnegyemo-
ro yyacTka peku. 3atem onpefeneHvie KayecTsa
BO/bl TEMV METOAAMU, KOTOPbIE ONucaHbl BbILLE.
CnepyeT BblonpaTtb Te METO/bI, AN151 TPOBeAeHUA
KOTOPbIX y BaC eCTb HEO6X0AMMble HaBbIKW, NPU-
60pbl 1 MaTepuasbl.

Ecnu B npoLecce nccnegoBaHuin Bbl 06Hapy-
XXW/IN OTK/TIOHEHWE TOro WM UHOTO NokKasaTens
OT HOPMbI, B&XXHO ONPeAenuTb UCTOUYHMK TaKOro
OTK/IOHEHUS. KpoMe Toro, XenarefibHo npocrie-
OUTb U3MEHEHME OrpefenisemMoro napamMerpa
BO BPEMEHHOW M MPOCTPAHCTBEHHOW AMHaMU-
Ke, TaK Kak M3MeHeHus nokasarteneli Kayectsa
BOZbl MOTYT ObITb BbI3BaHbl 3a/1MOBbIM aBapuii-
HbIM COPOCOM W/ HOCUTb MPOLOIKUTESIbHbIV
cUCTeMaTUyHbIA XapakTep. B nomckax cKpbl-
TbIX MCTOYHMKOB OTK/IOHEHWUA MOXET MOMOYb
onpefeneHve UHAEKCOB Gropa3Hoobpasna Ha
pasHbIX yyacTkax peku. OgHOBPEMEHHO C WUC-
cnefoBaHMeM KayecTBa BOAbl UM JaXke paHb-
LLle 3TOro 3Tana LenecoobpasHo NpoBecTy c6op
AaHHbIX 0 NpefnonaraemMbIX UCTOYHUKAX 3arpss-
HEeHWA. 3Hasa O Ha/IMYUKM TeX UM UHBIX aHTPO-
MOreHHbIX 06beKTax Ha Geperax peku, MOXHO
CnnaHMpoBaTb UCCNefoBaHUS TakM 06pa3om,
4TO6bI MaKCUMasIbHO Y4eCTb UX NOTEHLUMANIbHO-
BO3MOXHOE B/IMSHUE Ha BOLOTOK. C60p AaHHbIX
npegnonaraeT onvcaHne O6bLEKTOB U HaHece-
HVE WX Ha KapTy-CxeMy MecTHOCTU. VHjpopma-
Lna 06 06bEKTAX XO3ANCTBEHHOW AeATe/IbHOCTH,
T. €. 0 NOTEHUMa/IbHO BO3MOXHbIX UCTOYHMKAX
3arpasHeHns, SBNAETCS OCHOBOMOJAraLLein
B NPUHATUWM peLleHWi Mo ynpaB/iEHUI0 Kaye-
CTBOM BOZbl B peKax, MOCKO/IbKY OHa No3BoNseT
CMPOrHO3MpoBaTb BO3MOXHbIE MPUYMHBI, Xa-
pakTep, NepuoANYHOCTL 3arpsisHeHNIA BOLOEMA,
a Takke paspaboTarb NnaH AeACTBUIA NO yyy-
LEeHWI0 KayecTBa BOAbl U NpeAoTBpaLleHunto eé
AanbHeNLLero 3arpsa3HeHus.

U3yueHne «nctopun 6onesnn». B pesynb-
Tare A4/IMTENbHOrO MHOTO/IETHEro nepuoja 3a-
FPA3HSAIOLLErO aHTPOMOreHHOro BO3AeNCTBUSA
MEHSIETCA KauyeCTBO M COCTaB BOJ, U3MEHSAETCH
aKocucTeMa BOAHOrO o6bekTa. Kak npaswno,
MPOUCXOAMT YMPOLLEHNE 3KOCUCTEMHBIX CBS-
3eil. IHopMmaums o «npoLwIoM» pekun No3Bosns-



€T CONoCTaBWTb NOKa3aTen COCTOSAHNSA BOLHOM
3KOCMCTEMbI PEKM B MPOLL/IOM C COBPEMEHHbIMU
ycnosusMu. OgHUM U3 MeTOZOB cHopa Takol
MH(OpMaLMN MOXET BbITb ONPOC MECTHOTO Ha-
cefleHns, JaBHO MPOXXMBAKOLLErO B 3TOM MECTHO-
CTK, O TOM, KaKO Oblfia peka B NPOLLIOM: Kakue
BU/bl XXMBOTHbIX B HEV 06UTa/I, HACKO/IbKO OHa
Oblna MOMHOBOAHOW, HACKO/IbKO 4mucTas oOblia
BOZa, W KaK /01 UCNONb30Ba/IM PEKY B CBOEN
AEeSATeNIbHOCTU U AN CBOMX HYXZA. B noucke n
MonyyYeHNn Tako MHAopMaLMm MOryT NOMOYb
M opraHbl N0 KOHTPO/IO 3a COCTOSIHMEM OKpY-
XarLel cpefpl, B NepByto o4epeib OpraHbl pbi-
600XpaHbl N COOTBETCTBYHOLME CELMANNCTbI U3
MEeCTHOV agMUHUCTPaLUN.

5.2. OT MECTHbIX UCC/IEAOBAHUM
K OBLLECTBEHHOMY MOHUTOPUHIY

PesynbTaTbl UCCNeAOBaHW cambIX NepBbIX 00-
LLeCTBEHHbIX Hab/IOAEHWIA peK 3a4acTyro MOryT
[,aTb BaXXHbIA CUrHa/1 O COCTOSIHUM TOTO y4yacTka
PeKn, KOTOPbIV yAanock 06¢neoBatb. IT0 MOTyT
ObITb AaHHble O NapameTpax NPUPOAHbIX BOA U
O CTEMEHW B/IUSHUS U3MEHEHUSI KayecTBa BOAbI
Ha MOCNeACcTBMSA 418 PacTUTEIbHOTO W XMBOT-
HOro Mvpa BofoémMa. B HEKOTOpbIX cyyasx no-
NyYeHHble O6LLECTBEHHLIMM FPyNnaMn AaHHble
MOryT CBUAETENbCTBOBATb O HEOOXOAMMOCTU
60/1ee TOYHbIX M3MEPEHWIA, @ 3a4acTyto NO3BO/IS-
tOT cAenatb BbIBOA 06 MCTOUHUKAX 3arPSA3HEHWA,
N 0 HEOOXOAMMbIX AaNbHENLLNX AENCTBUAX O1s
UX NNKBUAALUN.

HecmOTps Ha CXOACTBO C/IOXHbIX 3KO/OrM-
YECKMX CUTYauMii Ha BOAHbIX OOBEKTAX, B KaX-
[0V CTpaHe 1 B KaX/O0M peyHOM HacceiiHe OHu
No-CBOEMY YHUWKasibHbl. [10 3TON NpUYnHE, He
MOXeT ObITb YHMBEpPCA/IbHOro «peLenTta» A/
KaXX[0ro peyHoro 6acceiHa. Bmecte ¢ 1em yxe
CYLLEeCTBYyeT HemMasiblii ONbIT COXPaHeHUs U BOC-
CTAHOB/NEHUS PEK, YNpaBNeHUs peyHbIMK bac-
ceiiHaMK, y4acTus 06LLeCTBEHHOCTU B MPUHATUN
peLLeHnin No BOAHbLIM Npobiemam.

Ecnn obuiecTBeHHas rpynna Havasna Habo-
[ieHue 3a Ka4eCTBOM BO/bl Ha TOM yYacTKe peku,
KOTOPbIA A1 HUX MMeeT 0coboe 3HayeHue,
y4YaCTHMUKaM CTOUT OLLEHUTb CBOU BO3MOXHOCTM
AN NONyYeHNss MaKCMMasIbHO MOJTHOW U 4OCTO-
BEPHOM KapTUHbI COCTOAHWSA PEKM Ha BCEM eé
reorpamuyeckom NPOTSHKEHUMN U C YH4ETOM Bpe-
MEeHHbIX U3MEHEHWI. Takyto KapTUHY JaéT CUCTEM-

Hblli 3KOMIOTMYECKNIA MOHUTO-
pyHr. OCHOBOW MOHUTOPUHIa
ABNAETCA CUCTEMA KOHTPO/b-
HbIX TOYEK Hab/MoAeHWI, npu
MOMOLLM KOTOPOW C onpege-
NEHHOW Ce30HHON nepuoamny-
HOCTbIO MOXHO OnpefensTb
[OCTyMHble AN1S BalUMX METO-
[l0B 1ICCNelOBaHWIN 11 BO3MOX-
HOCTel napameTpbl COCTOAHUS
BO/bI. Takme n3MepeHus gatoT
BO3MOXHOCTb He TO/IbKO CpaB-
HMBaTb XapaKTePUCTUKN BOAbI MO XOAY TeYeHus
PeKn, HO 1 MO3BO/IAKOT OTC/EXMBATL U3MEHEHNUS
€XXErofHo OT Ce30Ha K CE30HY.

COBOKYMNHOCTb COOGPaHHbIX CBEeHNiA 0 NPo-
LU/IOM N COBPEMEHHOM COCTOSIHUMN PEKN, BKIIHO-
Yyasi Baln COGCTBEHHble HabnaeHus, byaer
CNYXXWTb OCHOBaHMEM A1 pa3paboTKn Mep no
YNY4LLIEHVIO KaYecTBa BOAbI, MoaaepxaHus bna-
ronosyynsi 3KOCUCTEMbI PEKM, NMOBbLILLEHNS €r0
peKkpeaumoHHOM N XO3SMCTBEHHOW LEHHOCTU
L1151 HaceneHus.

5.3. KYAA OBPALLATbCA A/ PELLEHUA
OBHAPYXEHHbIX NPOB/IEM?

Ecnv B xope wvccnefoBaHWA 6Oblf0 BbISBIEHO,
4YTO MUCTOYHMKOM 3arpsi3HeHUs SABNAETCA npej-
npuaTue, HaxopsLeeca B6/IM3U peku, TO OTBET-
CTBEHHOCTb 3a YCTpaHeHMe HapyLeHU NexuT
Ha ero Bnafesnbuax. NpeacraButen MecTHOro
coobLlecTBa, WKO/MbHbIE TPYNMbl Bnpase obpa-
TUTLCA A5 MPUHATUA MEP B COOTBETCTBYIOLLME
TeppuUTOpPUabHbIE OPraHbl, Takmne Kak :
e aAMUHUCTPALUA MECTHOINo HaceféHHOro
MYyHKTa;
e TeppuTopuasbHble OpraHbl rocyaapCcTBEH-
HbIX NMPUPOLOOXPaHHbIX OpraHn3auuii;
b6acceliHOBble C/yXObl;
CaHUTapPHO-3NNAEMNOIOTNYECKME CNYXObI;
caHuTapHas nonnuus;
opraHbl pbI6ooxpaHbl U 4p.

[ns Toro, 4tobbl Balle obpatyeHve Ob110 NPUHSA-
TO W PaccMOTPEHO, a 3aTem NocnefoBan KOH-
KpeTHble Mepbl MO PeLIEHNI0 BONpoca, Heo6xo-
LMMO TUlaTe/lbHO MNOArOTOBUTLCA. [na 3Toro
HY)XHO YETKO ornpefenvTb npobnemy, KOTOpyto
Bbl Npej/iaraeTe pewnTb, cobpatb JOKYMEHTHI,
KOTOpbIe MOTYT 6bITb YMECTHbIMU, U3/1I0XUTb BCE
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(hakTbl M 06CTOATENLCTBA. KpOME TOrO, HYXHO
copmmpoBatb COOGCTBEHHOE MHEHWE O BO3-
MOXHbIX NOCNEACTBUSAX, N HaMbosnee onTUMasb-
HbIX PeLLUEHMSX.

3arem He06X04MMO NOArOTOBUTL OhMLMasb-
HO€e NNCbMO W NPUIOXUTb K HEMY KONWUW Marte-
puanos, UANOCTPUPYIOWNX CUTYaLMI0. BaXkKHbIM
aprymeHTOM B 060CHOBaHUKN NPO6/eMbI CTaHeT
npeacTaBneHne 3af0KYMEHTUPOBAHHHBIX pe-
3yNbTaToOB BalUMX MCCNefoBaHNiA (KapTa-cxema,
MPOTOKO/bl  UCCMEL0BaHWSA, MNOJyYeHHble MO-
KasaTe/in KadyecTBa BOfbl). B TekcTe nucbma no-
NEe3HO MPUBECTU CCbINIKM Ha COOTBETCTBYIOLLEE
HaUuMOHa/IbHOE 3aKOHOJAaTe/IbCTBO C Bblfe/NeH-
HbIMW MYyHKTamMW, CTaTbAMU, UMEKLWMUMN OTHO-
LeHNe K KOHKPETHOMY Jeny.

McbMO 1 MaTepuasibl 06513aTeNIbHO LO/MKHBI
6bITb 3aperncTpUpOBaHbI NOMYUMBLLEN UX Opra-
Hu13aLumei.

5.4. MyYBAUKALMA U PACMIPOCTPAHEHUE
PE3Y/IbTATOB MCC/IEAOBAHMIZ

BaXkHO, 4TO6bI KaK MOXHO 60/bLUe Nofei 3Ha-
N0 O LLeHHOCTU, COCTOSAHUM U Npo6aemMax KoH-
KPETHOM PeKn N BO3MOXHbIX PELUeHUSX BO3-
HUKLIMX CNOXHbIX 3KONOTMYECKUX CUTYyauui.
Ons pacnpocTtpaHeHuss MHGopMauum o pe-
3ynbTatax BalWX MCcCnegoBaHWiA B3auMOAEN-
CTBYWMTE C XypHa/smcTamMu, pacckasbiBante um
0 peke, camu nuwunTe ctatbn B CMW, opraHu-
3yiTe KOHMepeHLMM, Kpyrble CTOMbl 1 06Le-
CTBEHHble 06CYX[eHWs no npobnemMam peku
C NpurnaweHnem Bcex, KTO UMeeT OTHOLLEHMWE
K HEil 1 MOXeT BNuATbL Ha eé cyab0Oy. Pasmelle-
HVe B MHTepHeTe pe3ynbTaToB WUCCef0BaHNiA
06LLECTBEHHbIX TPYMM U UMELWUXCHA HaYUHBbIX
[laHHbIX O COCTOSIHUM PeKW, WUHTEPaKTUBHbIX
KapT 6acceiiHa peku, MOXeT MOMOYb B peLle-
HAW [aHHbIX npob6nem. Takne 6asbl [aHHbIX
MOryT CO3/aBaTbCA OOLEeCTBEHHbIMU OPraHu-
3aUMAMU, OHM MOTYT ObITb MCNO/b30BaHbl Kak
Ansi o6MeHa MHpopMaunein Mmexay rpynnamm
Nno HabNAEHVIO peK, TaK U A/19 BOBEYEHUS
HOBbIX YY4aCTHUKOB, a TaKXe A/19 NpuBIeyYeHmns
BHUMaHMA rocyapCTBEHHbIX OPraHOB K BblsiB-
NeHHbIM npobnemam.

MprMepoM MOXeT 6bITb 3/1eKTPOHHasA 6a3a
[l@aHHbIX WCTOYHWKOB 3arps3HeHus BOLHbIX
pecypcoB Ha caiTe www.watercontrol.info.
[laHHble B 6a3y calita MOXeT [06aBUTb 06O

rpaxXiaHuH, obHapyxuBlKnA npobnemy. Kpo-
Me O6Hapy>eHUst 1 KapTUPOBaHWUA UCTOYHMKA
3arpasHeHns, B 6ase [aHHbIX npegycMoTpeHa
BO3MOXHOCTb MOJIOTOBKM 3anpoca B rocygap-
CTBEHHble opraHbl. Bce 3anpocbl M OTBETbl Ha
HUX TaKXe MOryT ObITb pa3melleHbl B MHAWBU-
AyanbHOM Npoduie KOHKPETHOTO 3arpsisHeHNs.
B a1y 6a3y TakKe MOXHO 3aHecTu AaHHble 00
06Hapy>XeHN HUTPaToB B NMUTLEBOWN BOLE He-
LLeHTpa/IM30BaHHbIX UCTOYHUKOB BOAOCHabXe-
HWS, NOCKO/IbKY HUTPaTbl B KOMOALAX SABNSAIOTCS
rnokasaresieM 06LLEero HATPATHOro 3arpsA3HeHns
MOA3eMHbIX Y MOBEPXHOCTHBIX BOL,

CneunanncTbl 0OLLECTBEHHON oOpraHu3a-
LUK, OTBETCTBEHHOM 3a CaiT, NPOBEPSAIT No-
NYYEHHYI0 NH(OPMaLMIO N TOTOBAT O(hnLnasb-
Hble 3anpocbl MECTHbIM OpraHamMm BflacTu Uiu
cneumanbHbIM OpraHusauusaM, OTBevatoLnm
3a HaBefeHve nopsaaka, fobmeascb NMKBUAA-
LUUKN HapYLIEHNA NPUPOLOOXPAHHOIO 3aKOHO-
faTensbcrsa.

MapTHepPCcTBO M B3aMOelicTBYE

Co3zfaHune aheKTUBHbIX NapTHEPCKUX OTHOLLIE-
HWUA — BA&XHbIA 3M1EMEHT WHTErPUPOBaHHOIO
ynpas/ieH1s peyHbIMK 6accenHamu.

Ans yyactma B ah(heKTMBHOM yrpaBieHUn
peyHbIM 6acceiHOM, npeacTaBUTeNsaM o06Le-
CTBEHHOCTW HeobxoAMMO paboTatb OLHOBpe-
MEHHO Ha pasHbIX YPOBHSAX: MECTHOM, Hauuo-
Ha/lbHOM K 6acceiHOBOM. bacceliHOBbI ypo-
BEHb Npejnonaraet COTPYAHNYECTBO C OPraHoM
6acceiHOBOrO ynpas/ieHWs, eC/v Takas CTPYKTY-
pa vMeeTcA B CTPaHe, a TakXe C permoHaibHbIMU
AOHOpamu 1 NONUTUKaMMU.

Ansa HKO BaXXHO He TOJIbKO 3HaTb OCO6eH-
HOCTW PEernoHa, Ho 1 ObITb FOTOBLIMY BOB/EYb
B MapTHEPCTBO BCEX 3aMHTEPECOBAHHBIX JIULL,
BK/OUAs M TeX, KTO HampsMyl0 He 3aHUMaeT-
CS1 OXPaHOW OKpYyXXatolel cpeabl, NPUBeKaTb
MECTHYI0 3KCNepTu3y M OMbIT, MOCTOAHHO MNpW-
KnagplBatb yCUnusa Ans noBbIWEHNS NHDOPMU-
pPOBaHHOCTX OOLLECTBEHHOCTU U MOYyYeHUs
MOALEPXKKMN MECTHOTO HaCeNEHMS.

Takum 006pa3om, nepej nnaHWpPOBaHUEM
N BHeLPEHWEM MepOorpuUsATUA B KOHKPETHOM
peyHoM BacceiiHe, BaXXHO NOHATb MHTEPEeC MecT-
HbIX 3aUHTEPecOoBaHHbIX CTOPOH U YCTaHOBUTb
C HAMU AOBEPUTENbHbIE OTHOLUEHNS.

B3aumogenctame ¢ BbICLUMMUN JO/MKHOCTHbI-
MU MLaMy pervoHa, pennrnosHbiMn nugepa-



MU 1 Apyrumn npeactaBUTENAMIN HaCceneHu4,
BTINAKOWNMN Ha O6LL|,€CTBEHHOE MHEHNEe, MOXET
MOMOYb B AOCTUXKEHNWN NMOHUMaHNA MeXXAy BCe-

MW CTOpOHamu An1 ueneii HeobxogumocTun co-
XpaHeHWs peyHoro bacceiHa, NPUHATUA peLle-
HWI 1 BbINOJTHEHNA MeP MO ero COXPaHeHuHo.

Mo 3akoHam Mpupofbl Ntobas TeppuTopus OTHOCUTCA K GacceliHy N

KaKoW-TO PeKn, N Kaxaasa Kanenbka YACTOW UIKN 3arpsa3HEHHOW BOLbI

B KOHLIe KOHLL0B nonageT B peky U Mope. [03TOMy Tak BaXHO yunThbeA
AyMaTb U AeiCTBOBATb N0 «6ACCEMHOBOMY NMPUHLMMY».

6. MPUOPUTETbI KOA/IMUNU YHNCTAA BANTUKA
MO MEPAM OXPAHbI NPUPOAHbLIX BOA

IKOMOTMYECKN APYXXECTBEHHbIE peLleHns B 6ac-
celiHax peK — 3TO YacTb YCTOMYMBOrO baccei-
HOBOrO ynpasneHus. [ns yny4ylleHns 3Koso-
TMYECKOro COCTOSIHUA PeK, MPUHOCALNX CBOU
BOAbI B bantuiickoe Mope, Hy>XHO yMeHbLIaTb
Harpy3ky OT 3arps3HeHuiA, CBA3aHHbIX C CeJlb-
CKOXO3ANCTBEHHOW AeATENbHOCTLI0, BHEAPATb
CUCTEMbI  YCTONYMBOrO
o6palleHmsa co CTOYHbI-
MW BOZamu, NOALEPXM-
BaTb peyHoe 6mopas-
Hoo6pa3une, pasBuBaTb
LUMBWIN30BaHHbIE METO-
Abl pbI6ONOBCTBA, NOBbI-
waTe 06WmMi YypOBEHb
NWH(POPMUPOBAHHOCTU
obLiectsa 0 COCTOSIHUN
OKpyXatouleri  cpegpbl,
BK/IOYas MPOJBUMKEHMNE
06LLEeCTBEHHOIO MOHMU-
TOpWHra.

CucTeMbl YCTONYMBOTO 0BpaLLeHNs co CTOY-
HbIMV BOZaMM 419 HE6ObLLOTO 1 CPeAHero pas-
mMepa MyHULMNAIMTETOB, a TakXe 415 JOMOB Ha
OfIHY CEMbH0, MO3BONAT M3berarb, OrpaHNyn-
BaTb Y MUHMMU3MPOBaTb 06Pa30BaHNE CTOUHbIX
BOJ, M BO3BpaLlaTb COAEPXKALLMECS B CTOYHbIX
BOAax 6uoreHbl 06paTHO B KayecTBe pecypca
MNPV MCNOMb30BaHMMN CENbCKOXO3ANCTBEHHbIX
3emenb. MNpegnaravite MyHUUMNaMTeTam pas-
pabaTbiBaTb MeTOApl, KOTOpblEe Obl MPOABUTaNv
NOEK WUCMONb30BaHNA YCTOMUYMBLIX PELLEHU
ANA TyaneToB (Hanpumep, TyaneTbl C OTBeje-
HWEM YPUHbI, C Ma/IbIM CMbIBOM, CyXne TyaneTbl
6e3 06pa3oBaHmns CTOUHbIX BOA).

B cefbCKOM X03A1CTBE AN51 COXPaHEHUs Ka-
4ecTBa NPUPOAHBIX BOL BaXXHbI TAKME Mepbl, Kak:
e MOJepHMU3aUNA MeCT AN XPaHEHUS XMNAKNX

OpraHNYecknx OTXOA0B M HAaBO33;

e [puMeHeHVe 60nee 3PHEKTUBHLIX TEXHO-
NOrnii NCNOMb30BaHMA HaBO3a, B TOM Yuc/e
NPOM3BOACTBO KOMMOCTHLIX CMecel, nepe-
paboTka Ha cyxue yaobpeHus, NpPou3BOA-
CTBO 6uorasa;

e oBblWeHne 3PPeKTUBHOCTU N MUHUMU3A-
umMa 06BbEMOB UCMOMb30BaHNUA XUMUYECKUNX
yoobpeHnii n necTuLMaoB, pa3BuTue opra-
HMYECKOro 3eMnesenus;

e co3faHuve bygepHbIX 30H 4N 3aLWmMTbl BOLO-
TOKOB 1 COOPY>XEHWE UCKYCCTBEHHbIX 60/10T-
HbIX Yrofinii B Ka4ecTBe YCTONUMBBIX CTPYK-
TYP KOHTPONSA 3a 3arpsA3HEHUsIMAN.

[na nopaepxxaHusi nonynsumMmn polé B pekax u
3almTbl 6MopasHoO6pa3nst HeobxoaMMOo [o-
CTOBEPHOE OMucaHuWe nonynsumii pold B peu-
HbIX CUCTEMAax U MOJAepXaHWe YCNOBUIA KX
XNU3HEAEeATENbHOCTUN. Babl MUrprpyoLLmMX pbib




[O/MKHbI UMETb BO3MOXHOCTb MUTPUPOBaTb BO
BCE 4acTW PEYHON CUCTEeMbI, rae ecTb Npurod-
Hble MecTa A/19 OTK/1aJblBaHNA UKPbI U pa3Beje-
HUA. MHOTMe KOHCTPYKLUMM Ha pekax (M10TUHbI
r'3C, cTapble MIOTMHLI NPU MeflbHULax, cTapble
KOHCTPYKUMW N5 chnaBa fieca, NOCTPOEHHbIE
Hefo/MKHbIM 06pa3om Tpy6bl Mog Aoporamu)
NPenaTcTBYT MUrpaumm pblb. Takve npenst-
CTBMS B PEYHbIX CUCTeMax [O/MKHbl ObITb UC-
cnegoBaHbl, OCOGEHHO TaMm, rae obutalT pes-
Kne BWAbl, TaKne Kak G6anTUinCKMin N10CoCb Un
KopuyHeBas (openb. Heobxoamma paspaboTka
NNaHOB N3bATUA WU U3MEHEHUS NPENATCTBUIA
[151 TOTO, YTOObI PbIObI UMENY BO3MOXHOCTb UC-
nosb30BaThb 4151 MUTPaLLMmM BCe MOE3HbIe YacTu
peyHo cucteMbl. Ecniv ybparb NOTUHY Ha peke
HEeBO3MOXHO, MaH AO/MKEeH NpeaycMOTPeTb COo-
OpY>XeHne pbI6OX0A0B.

Heobxoanm KOHTPO/b 3a PEXMMOM PblbO-
NNOBCTBA B peke (HanprmMep, 3a He3aKOHHOM pbl-
6a/1Koi1), KOTOpbIV rapaHTMpoBasn 6bl YCTORYUNU-
BOCTb NOMyNALUN AUKOTO NOCOCH, KYMXU U ApY-
rMx BUAOB PbI6.

AKBaKynbTypa MOXeT cO3/laBaTb 3HaUNTE b-
HOe 6roreHHoe 3arpsi3HeHne (0T IKCKPEMEHTOB
pbl6 M M3NULWKOB KOPMA), 3arpsi3HeHne aHTu-
6roTMKamu, ropmoHamm 1 ap. Npegnoytutens-
HO, UTOObI 06BbEKTbI aKBaKY/bTYPbl Pa3BOANINCH
B PbI6OBOAHBIX EMKOCTSIX Ha CYLLIE, @ HE B CafiKax
B pekKax, Tak, UTo0bl 3arpsi3HEHHY0 BOY MOXHO
6b110 0bpaboTaTh. Ha BbIxoAe NpPYyAOB C akBa-
KyNbTYPOW [O/MKHA NPOM3BOANTLCSA 06513aTe lb-
Hast 06paboTKa CTOYHbIX BOA. Hegonyctumo pas-
MeLLeHe MOLLHOCTE M 060pyAOBaHUS aKBa-
Ky/bTYpbl B YSI3BUMbIX PEYHbIX BOJAX.

MeCTHble rpynnbl HAGMKAEHUA PeK He MOTyT camy BONIOTUTb Takne PeLieHuns, HoO OHX MoryT
CTaTb ABWXYLLEV CUOI 3MEHEHWIA, UHMLIMATOPaMM HaNlXXMBaHWUSA COTPYAHNYECTBA, A4POM UH-
(hopMMpOBaHWs 1 BOBNIEUEHMS BCEX, KOMY HeGe3pasimuHa cyabba pekv 1 bantuiickoro Mops.

Mo nHuymnaTnee opraHm3aymnii-uneHoB Koanmymm Ymctas bantuka B 6acceinHax pek HemaH,

3anagHas [BuHa/[layraBa 1 B 6acceliHe XXHON YacTn PMHCKOro 3a1Ba U peku Jlyra co3gaHbl

O6uwecTBeHHble PeyHble CoBeTbl 11 PeyHble KoHcynbTaTuBHbIE rpynnbl, 00beANHUBLLNE

cneumnanncToB, 06LWECTBEHHUKOB MU 0ObIYHbIX XUTeNel, 3aMHTepPeCcoBaHHbIX B Yay4dlleHUn
COCTOSIHUSA PEK.




NMPUNOKEHHUA

B OCHOBHOI4 YacTy NOCOGYS Mbl NPeACTaBMAN 3aa4m 1 06LLME NOAXO/b! K OpraHn3aLmMm 06LLeCTBEHHbIX
HabM0AEHMI 3aBOA0EMAMM U MCNOMb30BAHUIO VX PE3Y/bTaToB.

B npunnoXeHUsx Mbl 60/1ee AeTa/IbHO PACCKaXXEM O METOAAaX UCCNeA0BaHWIA, B TOM YMcie 0 Heo6Xo-
AVIMOM 060PYA0BaHMN U MaTepuranax, npaeuiax 0T6opa npob 1 0 TOM, Kak NPaBu/IbHO TPAKTOBATb pe-
3ynbTaTbl MCCNeAoBaHNA. 34ech Bbl HANAETE MHCTPYKLMM MO paboTe ¢ pasHOO6pasHbIMI NoKasaTensiMmn
KauecTBa BO/bl 1 COCTOSIHMSI 3KOCMCTEMbI BOJOEMA.

MpunoxeHwne 1.
MNpunoxeHwne 2.
MpunoxeHne 3.
MNpunoxeHwne 4.
MNpunoxeHwne 5.

O6Lme xapaKTePUCTUKN PEKMU;

OpraHonenTuyeckre nokasareniv kauecTsa Bojpl;
MeToabl 6uonHAMKaLmMY;

Xumunyeckne MeToAbl CCNef0BaHNA KayecTBa BOAbI;
OnpepeneHune 06LLMX N CyMMapHbIX NapamMeTpoB BOAbI;

MNpunoxeHwne 6.
MpunoxeHwne 7.
MNpunoxeHue 8.
MpunoxeHwne 9.
MpunoxeHwne 10.

OnpefeneHune o6LLel XECTKOCTH,

OnpepgeneHne 6UOreHHbIX 3/1IEMEHTOB

MOHWUTOPUHI MOPCKOro Mycopa Ha nsxax;

WccnepoBaHust 3arps3HeHst BOAHbIX 0ObEKTOB MUKPONIACTUKOM;
MpoTokon 06¢cnefoBaHNS NPUPOAHBIX MPECHOBO/HbLIX BOLOEMOB.

Mbl HafleeMcsl, YTO 3TO MPaKTUYECKOE PYKOBOACTBO CTAHET HACTO/IbHON KHUIOM Ballei rpynnbl 06LecT-
BEHHbIX Hab/loaaTeneii M NOMOXeT cfenaTb UCCNeA0BaTeIbCKMiA ONbIT 60/1ee yBeKaTebHbIM.

MPUNOXKEHWME 1. OBLWUE XAPAKTEPUCTUKU PEKU

Mocne NepBWYHOTO, BM3yalbHOrO OCMOTPa UC-
C/ielyeMOoro y4acTka peku onpegenvre ruiposo-
rMYeckune U rmapoMeTpUYECKme XapaKTepUCTUKN.
OHW JarT [0CTaTOYHO MOJHOe MpefcTaB/eHne
0 XapakTepe, opme, pa3mepax, MPOTHKEHHO-
CTU BO[HbIX OOBLEKTOB M HEKOTOPbIX (IN3NKO-
reorpafmyeckmx oCO6EHHOCTAX NX BOLOCOOPOB.

§1. U3mepeHHe A/IMHDbI peKu

3mepeHune 4/IMHbI BCe pekun He Bceraa Leneco-
06pas3HO. O6bIYHO YYaCTHUKM HabNOAEHUIA Bbl-
OvpatoT onpeaenéHHblii, Hanbonee MHTEPECHbIN
MM Y4aCTOK peKku. Ecnm Bce-Taku CyLLecTByeT Mno-
TpebHOCTb B OnpefeneHn 4/INHbI BCEW PEKU, U3-
MepeHUsi MPOBOAAT Ha OCHOBE KpynHoMacLUTab-
HbIX KapT (1:10000, 1:25000, 1:50000, 1:1000001").

O6opydoesaHue: KpynHomacwtabHas KapTa,
LUMPKYb-U3MepPUTENb, KYPBUMETP™ NN HUTb,
NNHeKa.

*  MasblM pekam — Hallly 3a60Ty: MpaKTU4ecKoe Noco-
6ve Ans WKO/MbHbIX 3KONOrMyecknx knyoos / nog pes.
B.H. 3yeBa. — MuHck: MegucoHT, 2014, — 120 c.

**  KypBMMETP—NPUOop 45151 N3MEPEHNS A/TMHBIN3BUU-
CTbIX JIMHWIA, YalLie BCEro Ha KapTax, NiaHax 1 YepTeXxax.

BoinonHeHue u3mepeHuﬁ:

Vlsmepel-me ANNHDbI YUpKynemMm-nimepurtenem
PacTBOp, UK «lar» LMPKYNs-u3MepuTens ycra-
HAB/IMBAIOT TakK, YTOGbI OH COOTBETCTBOBA/ LIENO-
My Ymcy KunomeTpoB. OfHy Urny UMPKyNs cTa-
BAT B Ha4a/IbHYH0 TOUKY, @ BTOPY — Ha M3Me-
pSIEMYI0 IMHULO. ToBOpaUMBasi LMPKY/b BOKPYT

O[IHOW 13 1IN, «LIaratoT» No
mMapwpyTy. Obwas anvHa

ero paBHa u4uUC/y LLAros,

YMHOXEHHOMY Ha Be/u-

UMHY Lara LUMpKy”s, naoc

OCTaTOK, WU3MEPEHHbIA MO
NMHENHOMY MacLUTaby.
N3mepeHne ANNHbI KYPBUMETPOM
KypBumeTp ocobeHHO yaobeH
LN N3MEpPeHUs U3BUINCTbIX
N ANMHHBIX IMHWIA. B npubope
NMeeTCa KOJIeCUKO, KoTopoe
COeUHEHO CUCTEMON nepe-
[lay co CcTpesnkoin. MNpu nsme-
PEHMN PaccTOAHUA KypBrMe-
TPOM HY>XXHO YCTaHOBUTb €ro

CTPENKyY Ha HyneBoe AeNeHne,
a 3aTeéM NpPOoKaTnuTb KOJ1ECUKO




BAO/b MaplupyTa TakK, 4ToObl NOKa3aHMA LLKa-
Nbl BO3pactanu. MNosiyyeHHbl OTCYET B CaH-
TUMETPax YMHOXalT Ha BeMYMHy maclutaba
N Nony4arT paccTosHNE Ha MECTHOCTMW.

N3mepeHne ANNHbI peKn HUTKON

1. HWTKY HY>XHO CMOYUTb, NHAYe YNOXUTb eé
Ha 6ymary TpyaHo.

2. MNpunoXxnTe HUTKY K KPUBOW NNHUK (K pe-
Ke — OT UCTOKa A0 YCTbs) TaK, YTOObI OHa No-
BTOpPSNa BCE N3rnbbl peku.

3. OTMeTUTb Ha HUTKe NasibLiaMy NN MUHLETaMu
TOYKWN UCTOKA M YCTbA. MOXHO akKypatHo 06-
pe3arb HUTKY HOXHULIAMU M0 3TUM TOUKaM.

4. PacnpsMUTb HUTKY, 3aMEYEHHbIA Wan oT-
pe3aHHbIA y4aCTOK HUTKN NPUIOXUTb K Nn-
HeliKe N U3MepUTb, CKO/IbKO B HEM CaHTUMe-
TpOB. Pe3ynbrar M3MepeHUsi YMHOXWUTb Ha
KO/IM4eCTBO KUIOMETPOB Ha MECTHOCTU A/1A
[laHHOTO MacLuTaba. MOXHO NPUIOXKUTb HUT-
Ky K IMHeiHOMY Maclutaby Ha KapTe 1 cpasy
NpoYNTaTb A/INHY PEKU.

§ 2. UsmepeHue KO3IPPULMEHTA
usBuanctoctu peku (K ..)

KoahpuumMeHT M3BUIMCTOCTN PEKN npeacTaBs-
nsieT coboli OTHOLIEHME (aKTUYECKOWN [ANNHBI
pekn unm eé yyactka L, Km, onpegensiemoi c
YUYETOM M3BUIUCTOCTU, K AJIMHE MPAMOSINHER-
HOW NINHWW e, COeAVHSOLEN UCTOK N YCTbe U
Hayasio N KOHeL, y4acTKa:

n3s

K =L
e

Mpy AanbHelilleM aHann3e KavyecTa BOfpl CTOMT
MMETb B BUAY, YTO B MECTaX 3HAUYNTE/NbHOW M3BU-
JINCTOCTN CKOPOCTb TEYEHUS1 BOAbl YMEHbLLIAETCS.
3TO MOXET ONPEAENSTH XapaKTep PacTUTENbHOCTH
1 CKOPOCTb OCe/laHNs 3ar PS3HAOLLMX BELLECTB.

§ 3. OnpepgeneHue yK/1I0Ha peKM

C yBenMyeHneM YK/IOHa PeKu yBenuduBaeTcs
N CKOPOCTb TeyeHUs BOAbl. Ha yyacTkax c He-
60/1bLUIMM YK/TOHOM Npu c/laboM TeYeHUn BO3-
MOXHO 3HauyuTe/lbHOe pacnpocTpaHeHue pac-
TUTE/IbHOCTW.

[ns onpefeneHns yKnoHa pekn Haxo4aT Bbl-
COTHbIE OTMETKM YPOBHS BOAbI B PEKe M0 0TAe/1b-
HbIM eé yyacTkam. Pa3HOCTb BbICOTHbIX OTMETOK
B Ha4yane H, 1 B KOHLe y4acTka H, HasbiBaeTcs

nageHvem pekn H. OTHOWeHVe NafeHns peku
K A/IMHe yyacTKa L faet cpegHunin YKOH Peku i
Ha JaHHOM yyacTKe:

YKNOH 06bI4YHO BblpaXXaeTcsi B BUAE AeCATUYHO
Apo6K, MHOTAa B NPOMUIIE, T. €. B ThICAYHBIX [10-
NAX, U B NPOLEHTaX.

§ 4. M3mepeHue WnpUHBbI peKku

1. Cawmblli NpocCTOl CNoco6 N3MepPeHns LWnpu-
Hbl PEKM — MNPKX NMOMOLN PYNETKU C nepe-
npaBoii Ha apyrovi beper.

2. Ecnu wmpuHa pekn He npesbiwaeTt 30-35 Mm,
TO N3MepPUTL €€ MOXHO NMPY NOMOLLM LLIHYpPa
C rpy30M Ha KOHLe. [1511 3T0ro Heo6xo4MMOo
nepebpocuTb Fpy3 Ha Apyroi 6eper u, Ha-
TAHYB LUHYP, 3aMeTUTb ero A/IMHY OT O4HOTO
6epera o Apyroro.

3. WnpuHy HebONbLIOW PEKN MOXHO U3MePSITh
1 NpY NOMOLLM MeToja LLaros, OCHOBaHHOIO
Ha NOCTPOEHUMN paBHOGEAPEHHbIX TPeYro/b-
HUKOB.

4. O6opyLoBaHMe: KObILWEK, py/ieTKa unmn mep-

Has neHTa.

BbINONMHEHWE N3MePEHMUIA:

6. BcTaHbTe y peku, NMLOM K MPOTUBOMOSIOX-
HOMy 6epery, B TOUKe B.

7. 3ameTbTe Ha MPOTMBOMOMIOKHOM bGepery
Kakoin-nMbo opueHTUp, Hanpumep, 4epeso,
TOuKa A.

8. [loBepHuUTECH Ha-
npaBoO N oTcuUTanTe
50 waros.

9. YcTtaHOBWTE BTOpPOWA
OPWEHTUP, Hanpuwvep,
KOJbILLEK, TOUKa E.

10. B TOM >Xe HanpaBneHUW MponauTe eLlé
50 waros, Touka C.

11. CHoBa pa3BepHUTECL HanpaBo, Kak MOXHO
TO4YHee coxpaHas yron B 90 rpagycos.

12. HaunHaiite ABMXEHUS, OPUEHTUPYSCL Ha
06a opueHTMpa, AnE.

13. Korga opvieHTUpbl 6yayT Ha OLHON NNHUK,
OCTaHOBUTECH, TOYKa D.

14. Vi3mepbTe PyneTKo UM MepHOW NIeHTOW
[A/MHY OAHOrO Luara.

15. KonnyecTso Lwaros, NnepeBéaeHHoe B MeTpbl,
oT Toukn C o Toukm D mn BygeT WMPUHOW
pekw.

o




§ 5. U3mepeHue raybuHsbl pycsa

O6opydosaHue. BOJOMEpPHas pelika, /10T, Nof-
Ka npu OTCYTCTBMM MOCTa Yepe3 peky, BepEBKa,
pa3MmeyeHHas yepes oauH
MeTp, XypHan ana mnsme-

BoinosiHeHUe usmepeHul:

N3mepeHns rnybuHbl XenatenbHO NPOBOAUTHL
B pasHbIX MecTax — Ha Mnnécax u nepekarax.
MpoLLie BCero Mx BbIMOMHATL C MOCTUKA, BUCSLLLE-
ro Haf, peKkoi.

TNy6UHY peKn MOXHO OnpeaenunTb NPsAMbI-
MW U3MEPEHUAMW C MOMOLLbI BOLOMEPHOM
PenKn nnu, ecnv rnybrHa 3Ha4ynTesibHa, pyyHo-
ro nota. isamepeHus B 3aBUCUMOCTU OT LLUUPU-
Hbl pekn BeayT 4vepes 1, 2, 5, 10 meTpos. Npu
OTCYTCTBUW MOCTa W3MEPEeHUs MnpuxoanTca
NpoBOANTL C NOAKW. [1nA 3TOro nonepek pyc-
Nna HaTArvBaloT BEpEeBKY, pa3MeyeHHy yepes
OAMH METP XOPOLIO PasNNYUMbIMU METKaMU.
MpofaBurasicb BAONb BEPEBKU, OMYCKAKOT Peiky

[ aHHble N3MepPEeHNIA 3aHOCAT B XXypHas1 u3mMe-
peHus ryouHbl pekun (XKypHan npomepa rnyomnH
pekn). MonyTHO B TOW e Tabnuue oTmeyaeTcs
XapakTtep rpyHTa u BogHasi pacTUTeIbHOCTb.

Mo gaHHbIM M3MEpPeHU Npu HeobXoAMMOCTU
MOXHO MOCTPOMUTb NOMepPeyHbIi NpogpuIb pyc-
na pekn — BOJHOe ceveHne. YTobbl onpesenuntb
CpefHIoK rNy6uHy Ha CTBOpPE, Ha[0 pasfenvTb
nnowanb CeYeHus Ha WPUHY peku. MNnowans
BOZHOIO CeYEHNA MOXHO HalTW Kak CymMy 3ne-
MeHTapHbIX reOMEeTPUYECKMX (Uryp, 06pasoBaH-
HbIX MPOMEPHbLIMU BEPTUKAIAMYU OT MPOMEPHbIX
Touek (puc. 1.1). feomeTpUyecKUMN (uUrypamm
OyayT NPAMOYronbHble Tpaneuuu, niowaib Ko-
TOPbIX PaBHSAETCS NPOU3BEAEHUIO MOMYCYMMbl
OCHOBaHWIA Ha BbICOTY, 1 NPSAMOYrO/ibHbIE Tpe-
YrONbHWUKW, UX MOLWaLb pPaBHAETCS MONOBUHE
Npoun3BefeHNs KaTeTos.

BO3MOXHOCTb M3MEpPUTb TNyO6UHbI NO BCEMY
CTBOPY eCTb Janeko He Bcerga. B atom cnyuae
nnowaab BOAHOIO CeYeHNS MOXXHO NPUGINKEH-
HO onpeaennTb No hopmyne:

w =BH

Han6?

WA NOT, U3Mepas rMyoeuHy yepes onpepéneH- roe B — wupuHa peku, H,,,, — HambosnbLuas
HOEe paccTosiHMe. rny6|/||-|a,
Tabnmua. »KypHan npomepa rny6uH pekn
CtBOp Neo MNpurBa3Ka
PaccTosaHue PaccTosHue
Ne TouKu Fny6uHa, M [pyHT PacTuTenbHOCTb
0T Havasia CTBopa, M | MeXay To4Kamu, M
bs b, bs
h,+hs h,
3575 bs w4=hsb, O)s:?b5
h, ha
hs

Puc. 1.1. OnpegeneHve nnoLwaam nornepeyHoro cevyeHns pycna peku
nyTeM pa3brBKM Ha reOMeTpUYeCKme Gurypbl



§ 6. CKOPOCTb TEYEHUA PEKU
U PACXO/ BOAbI

O6opyodoeaHue: NOBEPXHOCTHbIE U / nau rny-
GVHHbIE noniaBku (ByTbIKKM ¢ NPpobkamu), beyes-
Ka, pyneTka, CeKyHLoMep, NaH y4acTka peku.

BoinonHeHue u3mepeHuﬁ:

B noneBbIX YCNOBMAX CKOPOCTb TEHEHMA U3MEPS-
eTCA NOBEPXHOCTHLIMW U FNyOUHHLIMI NOMNaB-
Kamu. Hanbonee npocToi cnocob — namepeHune
MOBEPXHOCTHbIMM NOMaBKamu, HO OH BO3MO-
XKEH NULLb Npu cnabom BeTpe. 3a HanbonbLLyo
[ONYCTUMYHO CKOPOCTb BETPA NPUHMMAIOT 00bIY-
HO 6 Mm/c. [onnaBkamu MOTYT C/YXXWUTb CyXMe Ky-
COYKWN AePEBa, LLEMKN.

[ny6uHHbIE MONiaBKu
Nerko M3rotoBuUTb W©3
ABYX OYTbIIOK C Npo6-
Kamu. B ogHy 13 HMX Ha-
NNBAKOT BOAY, a BYTbIIKM
CBA3bIBAT GEYEBKOM
(puc. 1.2).

MOrpy>éHHbliA  no-
nnasok (byTblika ¢ BO-
[l0i1) NO3BONAET CyAUTb
0 CKOPOCTU TeYeHUs Ha
rnyéuHe.

Puc.1.2.
Tny6uHHbIE NONIaBKn

1. Ha yuacTke M3MepeHus CKOPOCTU TeYeHusA
pa3bvBaloTCsl TpU CTBOpaA: BEpPXHWI (NycKo-
BOW), CPEAHWIA (MPOMEXYTOUHbIN) 1 HUXKHWIA.
PaccTosiHne mMexay CTBopaMu U3mMepseTcs py-
NeTKou. CTBOPbI HAHOCATCA Ha NNaH.

2. Bblwe nyckoBoro ctsopa 3anyckatoTtcs Mo-
Mn/siaBKu.

3. CekyHOOMepOoM OTMeyaeTcsa Bpemsa Mpo-
XOX/EHWA MOM/AaBKOB Yepe3 Kak/blil CTBOP.
3TN faHHble 3aHocATca B Tabnuuy lMpoTo-
KO/ia U3MEPEHUSA CKOPOCTU TEYEHUSA PEKMU.

4. T[lo 4-5 nonnaBKam Haxo4UTCA CPEHSAA CKO-
pOCTb Ha HUXXHEM CTBOpE.

5. Ha nnaHe oTmeyaeTcs Hanpas/ieHUe U CKO-
pocTb TeyeHus (puc. 1.3).

KR ]

Puc. 1.3. YyacTok nsmepeHus
CKOPOCTU TEYEHUS PEKU

6. HeobxoaMmo TakXe OTMETUTb COCTOSIHME
pycna pekm Ha yyacTke (4MCTOe, MecTamm
3apocLuee), xapakTep norofbl, 0CO6EHHOCTU
BeTpa (WTub, cnabblil, yMEepeHHbIN, CUb-
HbIIA, MO TEYEHUIO, MPOTUB TeYeHUs, OT bepe-
ra k 6epery), psabb Ha BOAe, BO/IHEHME.

Pacxop Bogbl — 3TO KO/IMYECTBO BOAbI (B Ky-
BUUecKnx MeTpax), NPoTEKAKLLEe Yepes Mo-
Waab XXMBOFO CEYEHUS| B efMHWLY BPEMEHY

(B 1 cekyHAay).

UToG6bI ONpeaennTb Pacxof BoAbl B PeKe, Hafo
CPEAHI0 CKOPOCTb TEYEHMS PeKM YMHOXMNTb Ha
MAOLLAAb BOAHOMO CEUYEHUS:

Q=V,w,
roe Q — pacxof Bofbl B peke, V,, — CpefHss

CKOPOCTb MOTOKa, W — M/10Wa/ib BOAHOIO ceve-
HWsa pycna (cMm. 8 5).

Tabnuua. MpoToKon n3MepeHns CKOPOCTU TeUEHUA peKn

Bpems npoxoxaeHus

PacctosHue, | Bpemsa nycka,
M ceK

Ne nonnaBKa

CpepHero cTBOpa, | HMXHero cTeopa,
ceK ceK

PasHnuaBo | CKOpOCTb,
BPEMEHU, CEK m/cek




/Tak, B pesynbTaTe NpoBeiEHHbIX N3MepPeHWii
1 pacyéToB Ha 3Tare NepBMYHOro OCMOTpa Mbl
MONTYYNNN SINHY W LUMPWHY CCNeAyeMOro y4acT -
Ka peku, Koagh(MUMEHT U3BUNUCTOCTU Peku, eé
YKJIOH, CKOPOCTb TEeYeHNs PeKN U Pacxof BOfpbl.

MpoBeasi NepBUYHbIE TWAPOMOMMYECKE U TUA-
pOMETpUYECKne WCCnefoBaHUS BblGPaHHOTO
yyacTKa PeKM, YYaCTHUKM HabMAeHWA MoryT
cfienatb NepBOHaYaslbHble BbIBOAbI O BOAOTO-
Ke. B 4aCTHOCTM, CKOPOCTb U XapaKTep TeyeHus

peKkn OKasblBaeT B/IMSHUE Ha CTeneHb 3arpsas-
HeHWA BOAbI, HAKOMJIEHWA Ha [He 1 Ha beperax
BPeAHbIX BELLECTB U Ha 0COOEHHOCTH OpraHnye-
CKOro MUpa peku.

MepBUYHbIE UMCCNeoBaHUA MO3BONSAIOT
BbIIBUTb OCOBEHHOCTU rPyHTa U penbeda gHa
yyacTKa peku, Hannyme Ha [He Mycopa, BO-
[LHOW pacTUTeNbHOCTU 1 T. 4. Ha ocHoBe nosy-
YEHHbIX pe3y/bTaToB MOXHO cAenarb nepsble
BbIBOAblI 06 06LLEM COCTOAHUUN UCCNelyeMOro
yyacTKa peku.

MPU/TOXKEHUME 2. OPFAHO/NIENTUYECKUE NMOKA3ATE/IM KAYECTBA BOAbI

OpraHonenTUYecKnii MeTog No3BOSIET Onpese-
NINTb KaYeCTBO BO/bl, OCHOBbIBAsiCb Ha BOCMPUS-
TWM OpPraHoB YyBCTB. [INsi M3MEPEHUIA aKTyaslb-
Hbl 06OHSIHME, BKYC 11 3pEHME.

§1. 3anax

3anax Bofbl 06yC/OBEH HAIMUYMNEM B HEl NeTy-
4Mx NaxHyLimx sewects. OHY MOTYT BO3HUKATb
B BOJe eCTeCTBEHHbIM 06pa30M C pa3BUTUEM B
BOZlOEMe BOJOPOC/EN, NyeceHeid, akTMHOMM-
LLeTOB U APYrMX BOAHbIX OPraHM3moB. B Takom
c/yyae 3anax xapakTepuaylT Kak 3eMAUCTbIN,
THUOCTHBIA, BGOMOTHbLINA, CEepPOBOLOPOAHbINA.
Mpwn ycnoBmMM UCKYCCTBEHHOTO MonagaHus ne-
Ty4Mx BelecTB B BOJOEMbI BMECTE CO CTOUHbI-
MW BOZaMM 3anax MOXeT ObITb Kraccupuum-
pOBaH KaK X/I0PHbIA, (PeHONbHbIWA, anTeyHbli.
Kpome xapakTepa 3anaxa onpeaenstoT ero vH-
TEHCMBHOCTb KaK CTeneHb pa3baBneHunst BOLO,
NULWEHHOM 3anaxa.

METOA KO/IM4E€CTBEHHOrO onpeae/1eHnA
UHTEHCUBHOCTU 3araxa

O6opydoeaHue: aKTUBUPOBaHHbI Yrofb, 1 AuTp
BOZbI, 6YMaXHbIA NN 6bITOBOM (OUNBTP.

BoinonHeHue aHanusa:

1. lMpwurotoBuTb BOAY, /IMWEHHY 3anaxa
MOXHO 06paboTKO akTMBMPOBaHHbIM
yrnem B Konm4yectse 0,6 r yrns Ha 1 1 BoAbl
c nocneayowmm GunbTpoBaHNEM BOAbI Ye-
pe3 GyMaxHblid hUnbTP, MM60 NPONyCcTUB

BOAY Yepe3 ObITOBON PUNLTP 4151 OUNCTKK
BOAb!.

2. OnpepeneHne «nNoporosoro yucna» 3ana-
xa N:

rae: V,— cymMmapHblii 06bEM BO/ibI (C 3ana-
XOM 1 6e3 3anaxa); V,— 06bEM aHanm3npye-
MOV BOfbl (C 3araxom), M.

Ecnu aHanu3upyemas BOAa COLEPXMUT Kakoe-
NM60 naxHyllee BeLeCcTBO, OMUCaHHbIM CMNOCo-
60M MOXHO OrnpegenvTb ero KOHLEeHTpauuio
B Npobe. [119 310ro npeaBaputesibHO ornpese-
NAKOT «MOPOroBOe YMC/I0» 3arnaxa CTaH4apTHOro
pacTBopa 3TOro naxyyero BellecTsa U3BECTHOW
KOHLeHTpauuu.

Torfa KOHLeHTpaLms 3Toro BeLLecTsa B Npo-
6e (C,) B Mr/n byneT pasHa:

Cx: CO X &’
N

X
rae: C,— KOHLEeHTpaumsa onpeaensemoro BeLle-
CTBa B CTaHAapTHOM pacTeope, Mr/ni; N, u N, —
«MOPOroBOe YNCNOo» 3anaxa CTaH4apTHOro pac-
TBOPA M NPO6bLI COOTBETCTBEHHO.

OnpepeneHne NoporoBoro Yncna n3basnser ot
HeobXxoAMMOCTM ONpeaenaTb KONMYecTBEHHOE
coflepXxaHvie B Bofie TeX BELLECTB, A1 KOTOPbIX
NAK yctaHoBneHo No opraHonenTuyeckomy no-
Kasatenio — 3anaxy (Hanpumep, ana geHonos
1N XNop¢heHOoNoB).



METOA Ka4e€CTBEHHOro onpeae/1eHnA
UHTEHCUBHOCTU 3araxa

O6opyodoesaHue: nNpoba BOApbl, Koba Ha 250—
500 mMn ¢ Npo6KOIA. BbinonHeHMe aHanmsa:

1. 3anonHuTe KONby BOAOI Ha 1/3 06bEMa 1 3a-
KpoiTe Npo6KOW.

2. BsbonTalite cogepxumoe Konbbl Bpalla-
Te/IbHbIM [BVXXEHVEM PYKN.

3. OTKpolite kKonby 1 cpasy xe onpegenvre
XapakTep U MHTEHCMBHOCTb 3arnaxa, Bapixas
BO3/YyX, KaK Nnoka3aHO Ha pucyHke. Bo3ayx
BAbIXainTe OCTOPOXHO, MU3beranTte rny6oKux
BLOXOB.

Mpwn BbLINOMHEHUM aHa/IM3a Ha 3anax v npu-
BKYC 06513aTe/IbHO yKas3blBaeTcs Temrepartypa,
MOCKO/IbKY MHTEHCUBHOCTb 3TUX NMOKasaresei
YBENNYMBAETCS C MOBbILLEHNEM TEMMNEPATYpb!.

Ecnm 3anax cpasy He oLlylaetcs

WA OH He OTYET/IMBLIW, UCMbITa-

HVE MOXHO MOBTOPUTb, Harpes

BOLY B Konbe O Temnepatypbl

60°C, onycTB Konby B ropsuyto

BoZy. Mpobky 13 Konbbl Npessa-

pUTENBLHO BbITaLMTE.

4. VIHTEHCMBHOCTb 3anaxa onpejgenurte no
NATMGaNbHON LWKane cornacHo tabnuue
onpejeneHns 3anaxa.

CumTaeTcs, UTO UMCTble MPUPOAHbIE BOABI 3ana-
xa He umetoT. OfiHaKo, eC/i Bbl EF0 0GHAPYXNN,
B MEPBYI0 0Yepedb CpaBHUTE pesy/bTaThl Balle-
ro uccnegoBaHusl ¢ AEACTBYHOLWMMM HOpMamu
B Ballieli cTpaHe. B yacTHOCTW, NO POCCUNCKNM
CaHlNvH 3anax NUTbEBOI BOAbI AO/MKEH ObITb

He 6onee 2 6annoB. ECIM HOPMbI MPEBbILLEHSI,
cneflyeT UCKaTb NMPUUMHBI.

Mpy aHann3e pesynbLTaToB HEO6XOAMMO YUUTbI-
BaTb, YTO Ha 3anax BOAbl OKa3blBaKOT BMSHME
COCTaB COZepXXalnxca B HeW BelyecTs, Temre-
patypa, 3Ha4yeHus pH, cTeneHb 3arpsa3HEHHOCTU
BOLHOro 06bekTa, bronornyeckas 06CTaHOBKA,
rMApPONOrnyeckne yCnoBusi U T. 4.

MprYnHbI NPEBbILEHNA HOPM NO 3ana-
Xy MOryT OblTb €CTECTBEHHOrO MPOMCXOX[e-
HUA (OT XXMBYLWMX U OTMEPLUMX OPraHn3MOB,
OT B/IMSHWS NOYB, BOAHON PacTUTENbHOCTU
M T. M) U UCKYCCTBEHHOIO MPOUCXOXAEHUNSA
(OT NPOMBILLNEHHbIX, CENbCKOXO3SAMCTBEHHbIX
N XO3AMCTBEHHO-ObITOBbLIX CTOUYHbIX BOJ). Takune
3anaxm 06bIYHO 3HAYUTENIbHO U3MEHSOTCA NPK
06paboTke BOAbI.

§ 2. BKyc

OnpepeneHne BKyca BOLbl U3 COOOpaxeHni 6e30-
NacHOCTW paspeLlaeTca TONbKO 15 BOAbI NK-
TbEBOro HasHauveHns. 4na NpupoaHbLIX BOAOEMOB
9TOT nokasaTe/b He onpeaensaeTCs.

/IHTEHCMBHOCTb BKyCa U MPUBKYCa OLEHMBAKOT
no 5-6an1bHON LWKane, NpUBeLEHHON B Tabnvue
AN ONpefeneHns Bkyca.

BaxHo! Mpu npakTunyecknx paboTax ¢ feTb-
MW HE PEeKOMEHAyeTCA OnpeaenieHne npuBkyca
M BKyca BOfbl UMW camMyMK B Lenax 6esonac-
HOCT Y 3[,0POBbA.

Tabnuua gna onpegeneHna XxapakTepa U MHTEHCMBHOCTY 3anaxa

WUHTEeHCNBHOCTb XapakTep OueHKa
3anaxa NposiBNeHusA 3anaxa VHTEHCMBHOCTM 3anaxa
Het BKyC 1 npuBKyC He oLyLuakTca 0
OueHb cnabas | 3amax cpasy He OLLyLIaTCcs NOTPebuTeneM, HO OGHaPYXMBaKOTCA 1
npwu TaresIbHOM 1ccnegoBaHnm (Mpy HarpesaHUy BoAbl)
Cnabast 3anax 3ameyaroTcsl, ECNIN 06PaTUTb Ha 3TO BHUMaHMe
3ameTHas 3anax f1erko 3aMeyvaroTcsi 1 Bbl3bIiBalOT HEOA0OPUTENbHbIN OT3bIB
0 KayecTse BOAbI
OtueTtnunsas 3anax o6paLlatoT Ha cebsi BHUMaHVe 1 3aCTaB/IAT BO34epXKaTbCs 4
OT ynoTpebieHns
OuyeHb cuibHasa | 3anax HacTo/bKO CU/bHbIWA, YTO AenatoT BOAY HEMPUTOLHOM 5
K ynoTtpebneHuto




Ta6m/|ua anaonpeneneHnA Xxapakrepa n MUHTEHCMBHOCTU BKyCa U NMPUBKYCa

NHTEeHCnBHOCTDb XapaKTep OLleHKa MHTEHCUBHOCTU
BKyCa M NpuBKyca npoABiieHNA BKyCca U NpUBKycCa BKYyCa M NpunBKycCa
Het BKyC 1 NpuBKYC He oLuyLlakTca 0
OueHb cnabas BKyC 1 NpuBKYC cpasy He oLyLaroTcs notpebuTenem, Ho obHa- 1
PY>XUBAIOTCA NPU TLWAaTeIbHOM TECTUPOBAHUN

Cnabast BKyC 1 np1BKyC 3amMeyaroTcst, ecnv 0bpatnTb Ha 3TO BHUMaHWe 2

3ameTHas BKyC 1 NPUBKYC NIErKO 3aMeYatoTcsi 1 BbI3blBalOT HEO406PU- 3
Te/IbHbI OT3bIB O KAYECTBE BOAbI

OtyeTtnvBas BKyc 1 npMBKyC 06paLLatoT Ha ce6si BHUMaHVe 1 3aCTaBsoT 4
BO3[epXaTbCs OT ynoTped/ieHns

OueHb cubHas BKyC 1 NPUBKYC HACTO/IbKO CU/bHbIE, YTO AeNaloT BOLY Henpu- 5
rofiHoOW K ynoTpebneHuto

§3. MyTHOCTb M NPO3PaYHOCTb

MyTHOCTb BOJb! U/IN CHKEHWE NMPO3PavyHOCTH,
CBfi3aHa C Ha/IM4yMeM TOHKOAMCNEPCHbLIX B3Be-
ceil, Hanpumep, Necka, rMHbl, HEOPraHUYeCcKnx
coefiMHeHul (TnapokKcmaa antoMmMHus, KapboHa-
TOB Pas/IMYHbIX META/I/IOB), @ TaKXXe OpraHuye-
CKMX NPUMECEN NI XXMBBIX CYLLECTB, HANpUVep,
(h1TO 1 300MNAHKTOHA.

MpY CHWXEHNW NPO3PAYHOCTN YMEHbLUIAET-
Csl NPOXOX/JeHWe CBeTa Yepes TO/ILYy BOfbl, 3TO
CHWXaeT 3(PEKTUBHOCTb (POTOCUHTE3A U ecTe-
CTBEHHYI0O OGMONOTMYECcKyt0 MPOAYKTUBHOCTb
BOLOEMA, MEHSATCS YCOBUA Cpefbl 06UTaHNA
BOZHbIX )XUBOTHbIX.

MeToAbl KayeCcTBEHHOrO onpeae/IeHUs
MYTHOCTU U MPO3PAYHOCTH

1. B moneBbIX YCNOBMSAX MyTHOCTb N3MEPSIETCS
C nomowblo aucka Cekku, KOTOpbIi npes-
cTaBnsieT coboi 6enbli AUCK LUamMeTpoM
okono 20 cm, NpMBA3aHHbIN K ASIMHHON Be-
peBKe, pa3MeyeHHO No A/InHe.

O6opydosaHue: [CK CeKKU, NPUBSA3AHHBIN
K A/IMHHOW BepeBKe. B LIKONbHbLIX YCIOBUAX
MOXHO B KauyecTBe aucka CeKKun Ucrnonb3o-
BaTb 6eyt IMa/IMPOBAHHYIO KPbILLKY OT Ka-
CTPHONIN COOTBETCTBYIOLLErO AMaMeTpa.

BeinonHeHue ananusa:
Morpyxas AUCK B BOAy [0 €ro McuYe3HoBe-
HUS 13 BUAY, Y3HAEM OTHOCUTE/NIbHYIO MPO-
3payYHOCTb BOfpI.

3mepeHns CTOMT NOBTOPUTL HECKO/b-
KO pa3, T. K. BO3MOXHO MELLIAKLLEE BNVSHME
OTPaXXEHWS1 CBETA OT BOJHOWN MOBEPXHOCTU.

[N 3Ha4YeHNIA, MeHbLUMX 1 M, pe3ynbTar npu-
BOLAT C TOYHOCTBIO 0 1 CM; A/151 3HAYEHWIA
60/bLUNX, YeM 1 M, — C TOYHOCTbIO 0 0,1 M.

[JaHHbIli MeTog yao6eH TeM, Y4TO NO3BO-
NSET UCNO/b30BaTb /15 aHa/IM3a MOCTbI, Ha-
K/IOHEHHble Haj, BOAOW AepeBbs, 06pbIBU-
CTble 6epera u gp.

OnucaHHbIA MeTo He NOAXOAUT Ha Mpo-
3payHbIX MENKOBOHbIX PeKax 1 pyybsx.

2. OnpepgenexHvie MyTHOCTU BOAbl C MOMOLLbHO
TEMHOI Bymarn.

O6opydosaHue: NPOOUPKa CTEKNAHHASA Bbl-
cotoli 10-12 cm, McT TEMHO bymaru (B Ka-
yecTBe POHa).

BsinonHeHnue ananusa:
1. 3anonHuTe NPo6upKy BOAON A0 BbICOTbI
10-12 cm.

2. Onpepgenute MyTHOCTb BOfAbl, paccma-
TpuBas NPO6GUPKY CBEPXYy Ha TEMHOM
(hoHe nNpu gocTato4HOM B6OKOBOM OCBe-
WeHUN (LHEBHOM, MCKYCCTBEHHOM). Bbl-
6epute nogxosiiee M3 NPUBEAEHHbIX
B Tabnmue.

MyTHOCTbL BOAb!

MyTHOCTb He 3ameTHa (OTCYTCTBYET)
Cnabo onanecumpytowas
Onanecumpyrowas”

Cnabo MyTHas

MyTHas

OueHb MyTHas

*  «Onanecympyowaa» Boga — OT C/loBa «onai» —
MOJIOYHO-0€/bIA MUHEpPan C pPafy>XHbIM OTTEHKOM,
3[€eCb MEETCA B BUAY MMEHHO 3TOT OT/IMB.



OpVeHTMPYSCb Ha TabnuLy B pe3ynbTaTe aHaiu-
3a, Bbl MOJy4MTE KQUECTBEHHYH XapaKTePUCTUKY
MYTHOCTM BO/bl.

MeToz4 KO/IM4eCTBEHHOIO onpege/ieHns
MYTHOCTU U MPO3PAYHOCTH

MeTof, KO/IMYEeCTBEHHOIO OMpefeneHns npo-
3pa4yHOCTM OCHOBaH Ha OMpPeAeNeHNN BbICOTbI
BOAAHOIO CT0NM6a, MPW KOTOPOM eLé MOXHO
BU3ya/IbHO Pa3NunNTb YEPHBIA LWPUQT BbICO-
TOW 3,5 MM 1 WMPUHON NnHKUK 0,35 MM Ha 6enoMm
(hOHe WM yBMAETb HOCTUPOBOYHYIO MeTKy. Ha-
npuMep, YEPHBIN KpecT Ha 6enoii bymare.

Mcnonb3yemblli MeTog, ABAAETCA YHUPULM-
poBaHHbLIM 1 cooTBeTcTBYeT LCO 7027.

MpoBefeHN0 aHa/IM3a MOryT MeLaTb Belle-
CTBa, OKpaluMBaroLme BoAy, a Takxe My3blpbKu
BO3yXa.

O6opydoeaHue: JlaMMHNPOBaHHbIA 06paseL,
wpwudra (Bbicota 3,5 MM, WpurHa imHUKM 0,35 Mm)
NN HOCTUPOBOYHAA MeTKa (2 WT.). MuneTka ans
oTbopa BoOfAbl, TPybKa ANna onpefeneHns npo-
3payHocTn (4nnHa 600 mm, avametp 25 Mm),
aKpaH ans Tpy6Ku, LWNpuL, ¢ COeAMHUTENIbHOM
TPYyOKOIA.

MpuMmeyaHve. Ons ycToiumMBocTU TPY6KY Ans
onpejeneHns MpPo3payHOCTM fydlle 3akpe-
NAsTb B LUTATMBE.

OT60p NPo6 1 NoAroToBKa
K OnpefeneHunio

Mpo6bl cnepyet oTomMpaTtb B CTEK/IAHHbIE OY-
TbIIKW, 3aKpblBaTb MPO6KaMu M NPOBOAUTH
onpegeneHve no BO3MOXHOCTHM Cpasy Xe nocrne
oTbopa. Ecnm xe xpaHeHne HensbexHo, Npobbl
cnepyeT XpaHuTb B NPOX/1aAHOM TEMHOM Nome-
LLeHNN, HO He JOoNbliue CYTOK, MPenAaTcTBOBaTb
KOHTaKTy Mpo6bl C BO34yXOM U n3beratb pes-
KOro U3MeHeHus Temnepatypbl. Ecan npoobl
XPaHATCA NPU OXNXAEHUUN, UX HeobXo4UMOo
nepes aHann3oM BblgepXaTb NPU KOMHATHOW
Temneparype.

BbinonHeHue onpeodesieHus:

1. Tpybky Aans onpegeneHns npo3padyHocTu
3akpenuTe B WTatmee. Mpoby TLiaTeNbLHO
nepemeLuarite n nomectute B Tpyoky. Tpy6-

Ky 3almuTute OoT GOKOBOr0O CBeTa 3KPaHOM
M NOMECTUTE Ha NaMWHNPOBaHHbI 0bpa3sel
WwprdTa UM KCTUPOBOYHYH METKY.

O6pazeu wpudta  Tpybka

2. [Tpo3payHocTb Npobbl HabnoaanTe ceepxy
yepes OTKPbITOE OTBEPCTUE TPYOKU Npu [0-
CTaTO4YHOM OCBeLLEHMM OT UCTOYHMKA, pac-
MOJIOXXEHHOI O CBEPXY.

3. TlocTeneHHO MOHWXalTe ypoOBeHb MPOO6bI,
oTbupaa nuneTtkon BoOAY
[0 Tex Nnop, Noka He cTtaHeT
BMAWMbIM 06paseL, WwpugTa
NN IOCTUPOBOYHAA METKa.

4. Onpepenute Makcumasb-
HYI0 BbICOTY >XuakKoctm h
(MM), Npn KOTOPOW pasnu-
yMMa MeTKa, Mo AeNeHuaMm
Ha Tpy6Ke.

5. TlonyyeHHble faHHble 06
N3MEPEHUN BbICOTbI XWUA-
KOCTW npwuBoAuTe C TOY-
HOCTbIO 0 10 MM.

BbicoTa BOAsAHOro ctonba, Npu KOTOpOW eLé
MOXHO MpPOYeCTb YEPHbIA WPUDT, BblPaKeH-
Hass B MWINMMETPaxX U eCTb KOMMYECTBEHHOE
3HaYeHne MyTHOCTM BO/bl, KOTOPOE NO3BONSET
caenatb BbIBOAbI O €€ Ka4yecTBe C TOUKUN 3peHuns
OpPraHonenTUKN.

MNocne onpefeneHna MyTHOCTN JaHHble He-
06X0ANMO CPaBHUTL C CYLLECTBYHOLWMMY B Ba-
e cTpaHe Hopmamu. BcemnpHasa opraHm3sa-
uuns 3apasooxpaHeHms (BO3) no nokasaHUsAM
B/IMSIHUS Ha 30POBbE HE HOPMUPYET MYTHOCTb
NMUTLEBOW BO/bl, HO HOPMbI CYLLECTBYIOT C TOUKM
3peHVs BHELLUHEro Buaa 1 Ans uenen obessapa-
XXnBaHwusA. MNpu HeCOOTBETCTBUM ONPELENSEMOrO
napameTpa HopMam CneaylooLlmi Baw Lar —
NpoaHaIN3MpoBaTh, 0 YeM 3TO HECOOTBETCTBUE
MOXET CBUAETENbCTBOBATb.

MyTHOCTb BOAbI, KaK 1 3anax, MOXeT ObITb
Bbl3BaHa €CTECTBEHHbIMM W aHTPOMOreHHbIMU
npuynHamn. Tak Kak B MOBEPXHOCTHbIX BOAax
MyTHOCTb 4aue 06yc/nioBfieHa NPUCYTCTBUEM



(hK1TO- 1 300NNAHKTOHA, MUHUCTBIX U UINCTbIX
4acTuLL, aHaNIM3nPys NoslyYeHHble faHHble, MOM-
HWTe, YTO 3Ta BE/IMYMHA 3aBUCUT OT BPEMEHU Na-
BO/IKa 1 MEHSETCA B TeUEHUe rofa.

Ecnn onpepgeneHo, 4Yto MyTHOCTb MMeeT
aHTPOMOreHHbIN XapakTep, TO CTOUT HayaTb
MOWCK UCTOYHMKA, BIMSAIOLLENO Ha MOBbILIEHNE
eé ypoBHA. TaKMM WMCTOYHWUKOM MOTYT 6blITb
CTOYHble BOJbl NPeAnpuUATMIA UK ObITOBbIE
CTOYHbIE BOABI.

§ 4. LUBeTHOCTb

LIBeTHOCTb BOAblI — YCNOBHO MNPUHSTas Xa-
pakTepucTuKa AN OnucaHusa LBeTta Npupos-
HOW N NUTLEBOW BOAbl. ITO KOCBEHHbLIA MO-
Ka3aTe/lb KOMIMYEeCTBa COAEepXallmxcs B Bofe
pacTBOPEHHbIX OpraHu4yeckux BelectB. OHa
onpefenseTca CBOMNCTBaAMU U CTPYKTYPOI AHa
BOAOEMA, XapakTepom BOAHOW PacTUTENbHO-
CTW, penbeom Mnoys, hopmupyowmnx bepera,
HaMyMem B BOAOCO6OPHOM 6GacceliHe 60n0T
N TOPPSHUKOB 1 Ap.

MeTOA Ka4eCTBEHHOr O onpege/eHun
UBETHOCTHU

O6opyodosaHue: NpobdupKa CTEKNAHHAA BbICO-
TOM 15-20 cm, nncT 6enoit bymarm (B Ka4ectse

(hoHa).
BbinosiHeHUe aHanu3a:

1. 3anonHuTe NPo6MpPKY BOAOW A0 BbICOThI 10—
12 cwm.

2. Onpepgenvte LUBETHOCTb BOfbl, paccMaTpu-
Bas NPOOMPKY CBepxy Ha 6enoM (hoHe npwu
xopoweM 60KOBOM oOcBelleHUn. OTmeTbTe
Hanbonee NOAXoAALMIA OTTEHOK U3 NpuBe-
AEHHbIX B TabnuLe «L|BETHOCTb BOAbI», NN6O
3anosiHuTe cBOOOAHYIO rpady B Tabnunue.

Tabnuua. LipeTHOCTb BOAbI

Cnabo-xentoBaras |KopuyHeBartas

CBeTno-xentopatas | KpacHo-KopuiHeBaras

XenTast [pyras (yKaxuTe kakas)

VIHTEHCUBHO-XenNTas

OpUeHTUpYSiCb Ha TabnunLy B pe3ynbTaTe aHau-
34, Bbl MO/TyYNTE KAUYECTBEHHYH XapaKTEPUCTUKY
LIBETHOCTU BOfpb!.

MeTog KO/IMYeCTBEHHOr o onpegeneHus
LBETHOCTH

MeTozA KONIMYeCTBEHHOIO ONpeaeneHns LBETHO-
CTW BOAbl OCHOBAH Ha BU3ya/lbHOM CpaBHEHUN
LiBeTa aHa/IM3nPyemMoil BOAbl C NUCKYCCTBEHHOW
CTaHJAPTHOWN LBETOBOW LUKaNOW, cO34aBaeMon
MOAEeNbHbIMW pacTBopaMn buxpomara Kaaus
1 cynbara KobasbTa.

LIBeTHOCTb BOAbl ONpefensT B rpagycax
LUBETHOCTN  BM3ya/lbHO-KO/IOPUMETPUYECKIM
MeTO[O0M, CPaBHMBasi OKpacKy Mpobbl C KOH-
TPO/IbHOW LLKaNo 06pa3L0B OKPaCKM:

0° 10°, 20° 30° 40° 60° 100° 300° 1000° —
B CNy4yae MO[ENbHbIX 3Ta/IOHHbIX PAaCTBOPOB
XPOM-KO6a/IbTOBOWA LLKasbI;

0° 30° 100°; 300°, 1000° — B c/iyyae nieHO4YHOM
KOHTPO/IbHOW LUKasbI.

O6bLEM Npo6bl, HEOO6XOAMMONM AN onpeaene-
HWA, cocTaBNseT He MeHee 12 ma. MpoJomKu-
TeNbHOCTb BbINOMHEHWSA ONpeaeneHnss — He 60-
nee 5 MUH.

O6opyodoeaHue u peakmuesi:
Xpom-KobasibToBasA LKa/ja LBETHOCTU B Bufie
MOZe/IbHbIX 3Ta/IOHHbIX PacTBOPOB (9 WT., npu-
TOTOBJ/IEHME CM. HUXE).

MpumeyaHve. CPOK rOAHOCTY PacTBOPOB XPOM-
K06a/IbTOBOI LUKa/bl — 6 MecsleB ¢ MOMeHTa
N3rOTOB/IEHMS.

BopoHka na6opaTtopHasi, Npo6upka Konopu-
METPUYECKasi, LUTATMB A1 NPO6UPOK, (UALTPbI
«CVIHSASA NEHTav.

KOHTpOnbHasi nnéHouyHas LWiKana o06pasLoB
OKpackun np06 AN BU3yaslbHOIo KO/1I0pUMETPU-
poBaHunA «LIBETHOCTbY.

OT60p NPO6 1 NOAroTOBKA
K OnpefeneHunio

Mpo6bl cneayet 0T6MpaTthb B CTEKNAHHbIE Oy ThIN
C Npobkamun 1 NPOBOAUTL aHa/I3 He NO3AHee,
yeM Yepes 6 yacoB rnocse otéopa. MNpu Hannunm
B3BELLEHHbIX YacTuUL, NPo6bl OTPUNLTPYINTE Ye-
pe3 ByMaXHbI (GUILTP «CUHAA NeHTa». [epBble
nopunn gunstparta oTbpockTe.



BoinonHeHue aHanusa:

1. HanonHuTe KONOpMMETPUYECKY Npobup-
Ky aHaM3npyemoin BOOWM A0 Kpasi, Tak yTo-
6bl 06pa3oBasics BbINYK/bIi MEHUCK. Yaep-
XnBas NpobupKy pyKon B BepPTUKasIbHOM
NOSIOXEHWW, 3aKPONTe €€ Npo6Koit. Yoean-
TeCb, YTO YNOTHUTE/IbHOE KO/bLO XOPOLUO
npuneraer.

2. W3BneknTte 06pasLbl 3Ta/IOHHbLIX PACTBOPOB
3 YNakoBKM M PacronoXnTe nx Ha pOBHOWA
FOPV30HTa/IbHOM MOBEPXHOCTU Ha 6enom
(hoHe NPO6KOIi BHU3.

3. Mpobupky c aHanM3npyemor BOAOWN nepe-
BEPHMTE NPOOKOIM BHU3 U CpaBHUTE OKpa-
CKYy nccnegyemoro obpasua co ctaHaapTHOM
XPOM-KO6a/IbTOBOM LLIKa/ION LBETHOCTA UMK
NNEHOYHON KOHTPOJIbHON LiKanon. Habnto-

[aiTe 3a OKpackoin BOfbl

p CcBepXy, Ha 6eoM (hoHe, Npw
’g AOCTAaTOMHOM  OCBELLEHNN.

MO OKpacke Mnosie MnJeHoY-

HOW LWKanbl unn obpasel,

= OKpacky pactBopa XpOM-

[:- K06a/IbTOBOIA LLKa/Ibl U COOT-

Ana wuccnegyemoro obpas-
La onpegenute Gnmxalillee
BETCTBYHOLLEE EMY 3HAYEHME
B rpagycax LBETHOCTW.

'

MpuMmeyaHve. Ecnyv UBET U OTTEHOK o6pasua
BO/Ibl HE COOTBETCTBYHOT MOAE/bHbIM 3Ta/IOHHbIM
o6pasuaM XpoMm-Ko6anbTOBOW LWiKasbl, TO 3TK
rMoKasaTe I OLLEHNBAKOTCSA KAUeCTBEHHO, Hanpu-
Mep, «OKpacka 06pasLia KpacHO-KopuyHeBas.

Okpacka 1ccnelyemoro o6pasua, BbipaXeHHast
B rpajlycax LiBeTHOCTU, U eCTb KONIMYECTBEHHOE
3HaYeHVe MyTHOCTU BOAbI, KOTOPOe No3BoNsET
cAienatb BbIBO/bl O €€ KAUeCTBe C TOUKMN 3PEHMS
OpraHoNenTuKu.

[puroToB/NEHNE pacTBOPOB
[ANA WKanbl LBETHOCTMU

1. TlpurotoBfieHNe OCHOBHOIO CTaHAAPTHOIO
pacTteBopa (pactsop Ne 1). B3BelleHHble Ha
aHanuTn4ecknx Becax Hasecku (0,0875%
+0,0010) r ABYXPOMOBOKMC/IOIO Kanns u
(2,0000£ 0,0010) r cepHOKMCNOrO Kobanbta
MOMeLLaT B MEPHYH KONGY BMECTUMOCTbLIO
500 mn, no6aBnsAT NMNeTkon 1,0 M KOH-
LLleHTP1POBAaHHOW CEPHOI KUCNOTbI, PacTBO-
PAIOT B AUCTUINIMPOBAHHOM BOAE 1 LOBOAAT
[0 MeTku. PactBop cootsetctByeT 1000°
LiBETHOCTW.

2. [puroToBneHne pactBOpa CEPHOI KMUCOTbI
(pactBop Ne 2). 1,0 M/ KOHLLEHTPUPOBaHHO
CepHOl KUCnoTbl MAOTHOCTbIO 1,84 r/cmd
C MOMOLLbIO NUMETKN MOMELLAKT B MEePHYH0
K06y BMecTMMOCTbi0 1000 M1 1 OBOAAT 40
METKM ANCTUNIMPOBAHHON BOAOW.

3. [Ana npuroToBneHUA LWKanbl LLIBETHOCTA UC-
Nnonb3ywT Habop uunvHAapoB Heccnepa
BMeCTMMOCTbI0 50 mn. LUKany 3TanoHHbIX
pacTBOpOB AN ornpejeneHns LBETHOCTU
HY>XHO MOArOTOBUTbL MO aNroOpuTMy, MNpwu-
BeleHHOMY B TEKCTE METOAMKMW, a TaKXe B
Tabnuue ons onpeseneHns LBeTHOCTU. JTa-
NOHHblE PACTBOPbLI LLBETHOCTU CTabWNbHbI
B TeYeHue 6 MecALEeB.

OnpepgeneHve UBETHOCTU BOAbl KOMMYECTBEH-
HbIM METOLOM MO3BONAET CPaBHUTL MONyYeH-
HbIli pe3y/bTaT ¢ HopmaTtBamu 1 caenatb CooT-
BETCTBYIOLLMeE BbIBOAbI. [pefensHo gonyctnmas
KoHueHTpauma (MAK) MoxeT oTtanuarbca Ans
BO/, pa3HOro HasHa4yeHus.

BbicOKas UBETHOCTb SIBMIAETCA TPEBOXHbLIM
NPWU3HaKOM 1 TOBOPUT O NM/I0OXOM KayecTBe BOApbI.
BaXXHO BbIACHUTL NPUYNHY LIBETHOCTW. Hanpwu-
Mep, XENTbIV UK XeNnToBaTo-6ypbIii LBET BOAbI
FOBOPUT O Ha/IMYMM COELUHEHWI Xenesa n ry-

ANropuTm NpPUroToBMEHNA LWKabl
3TaNIOHHbIX PaCcTBOPOB A1 onpefeneHnsa LBEeTHOCTN

KonnuyecTBo pactsopa, M/

HanmeHoBaHWe pacTBopa

Homep aTtasioHHOro pacteopa (Npobbl)

N NopAaaoK ero cnosib3oBaHnA

2

3 4 5 6 7 8 9

OCHOBHOI CTaHAAPTHBIA pacTBOp
C uBeTHOCTbI0 1000° (pacTBop No 1)

0,5

10 15 2,0 3,0 50 | 150 | 50,0

PacTBOp cepHOi1 kncnoThl (pacTeop Ne 2)

[loBecTV 06bEM B KaXKAOM LnInHApe A0 50 M

lpagycbl LBETHOCTM

0 | 10 | 20 | 30 | 40 | 60

100 | 300 | 1000




MYCOBbIX BELLECTB, KOTOpble 06pasytoTcs npu
NeperHnBaHnK pacTuTeNbHOCTW. TakuM 06pa-
30M, OKpackKa Bofbl He BCeraa yKasblBaeT Ha UC-
TOYHUK aHTPOMOTrEHHOTO 3arPsI3HEHNS.
BbicoKasi LBETHOCTb BOfAbl yXyAlaeT eé
opraHonenTnyeckne CBOICTBA U MI0X0 BAUS-

NPUNOXEHME 3. METOAbI BMOMHAMKALUU

BuonHanKaums — 310 MeTo/, OnpesesieHuns co-
CTOSAHWUS Cpefbl MO HaMYNKI0 NN OTCYTCTBUIIO
B Hell TEX U UHbIX OPraHN3MOB, KOTOPbIE Ha-
3blBalOT MHAMKaTOpaMu. [laHHble O KayecTBe
BOAbIl, NOMyYEHHbIE NpPX NOMOLWM 6uonormye-
CKUX METOZ0B, MOXHO COOTHECTU C OthuLmnanb-
HO NPUHSATLIMK NOKa3aTeNsiMKN; Knaccammn Kave-
CTBa BOfAbl, YPOBHSIMM canpobHocTn. Canpob-
HOCTb— KOMM/1EKC ()N3N0N0r0-6MOXUMNYECKIMX
CBOWCTB OpraHu3ma, 00yCNnoBAMBAOWMIA €ro
CNOCOBHOCTbL 06UTaTh B BOAE C TEM U UHbLIM
coepXXaHnem OpraHN4YecKnx BeLLeCTB, TO ecTb
C TOV UMM MHOM CTEMNEHbH 3arpsi3HeHNS. Takom
aHann3 no3Bo/iAeT HaM CpaBHMBaTb [aHHbIE,
KOTOpbIE MOJyYarT NPy NOMOLM MPUBOPHbIX
1 BNONIOTNYECKMX METOL0B.

§1. BogaHble pacTeHUsA MakpodUThbI

MakpoduTbl Kak 6MOMHAMKATOPDI

Makpo(puTbl — 3TO BOAHblEe (POTOCUHTE3NPYHO-
wue pacteHus. OHW SABNAIOTCA AOCTATOYHO YyB-
CTBUTE/IbHBIMU UHAMKATOPaMK COCTOSIHUIA Npu-
pOAHON cpefbl UX 0buTaHMs. BbipaboTaHHble
Yy HUX B rpouecce afanTalMOHHON 3BOIOLMM
MPU3HaKN [OCTATOYHO YETKO WHAMLMPYIOT XU-
MUYECKMI 1 OpraHnyecKuii cocTas BOAb!.
MakpouTbl SBNSKOTCS YA06HOM 419 UCMOSTb-
30BaHNsA XapaKTepUCTUKOM rmapobmoLeHO30B —
BMONOrMYECKNX CUCTEM, BK/IOYAIOLLMX MOMy/s-
LM pa3HbIX BUAOB PaCTEHUM, XXMBOTHbIX, MUKPO-
OpraH13mMoB, KOTOPbIe HACeNAT OnpeAeNEHHbIN
y4yacTOK BOJHOro 06bekTa. Takke MakpopuTbl
MOTYT 6bITb MOLLHbLIM (haKTOPOM cpeo0bpa3oBa-
HWS, YTO CNYXMT JOCTYNHbIM NoKasatesieM psja
napamMeTpOB COCTOAHMS BOLOEMOB U NMPOUCXOAS-
WWX B HWUX Npoueccos. VccnefoBaHns Makpo-
(hMTOLEHO30B [alT BO3MOXHOCTb [0OCTATOYHO
ObICTPO OLEHUTL CTEMEeHb aHTPOMOreHHOro BO3-
[EeNCTBUSA Ha HAX U Ha COCTOSIHNE 3KOCUCTEM.

eT Ha Pa3BUTUE BOJHbIX PACTEHWIA 1 KMBOTHBbIX
13-32 PE3KOTO CHMKEHWS KOHLEHTpaLUK pac-
TBOPEHHOTIO KMCNOPO/a B BOAE, KOTOPLINA pac-
XOAYETCS Ha OKWCNIEHWE COEAVHEHWIA Xenesa
1 TYMYCOBbIX BELLECTB.

Upe3smepHoe pa3BuTMe BOAHOW pacTUTesb-
HOCTM HebnaronpuaTHO ANs BOLOEMA U MOXET
ObITb NPUYMHON BTOPUYHOTO 3arpsA3HeHuns. Pas-
NOXXEHME OTMEepLUMX pPacTUTENbHbIX OCTaTKOB
TpebyeT 3HaYMTENbHOIO KONMYecTBa pPacTBo-
PEHHOrO B BOJE KUC/IOPOAA U MOXET BbI3blBaTb
3amop pbl0.

OcobeHHOCTN pa3BUTUSA MaKpOpUTOB MO-
ryT CBUAETENIbCTBOBATL 00 M3MEHEHNAX cpebl
noj BO34eNCcTBMEM aHTPONOreHHOro (akTopa,
TO ecTb Ye/loBEKOW [esTeflbHOCTU. Tak, Mac-
COBOE pa3BuTME BULOB CeMelicTBa PACKOBbLIX
(Lemnaceae) yka3blBaeT Ha Hebnarononyyuve
B 03EpHON akocucteme. Obunme PACKU TPEX-
fonbHom (L. trisulca) rosoput 0 6oratcTee 61o-
reHHbIMU BelLlecTBamMun BOLHOM cpebl. bonbluoe
KOnmM4ecTBO PAckn manoi (L. minor) n MHoro-
KOpeHHMKa 06bIKHOBEHHOTO (S. polyrrhiza) mo-
XeT CBMAETENbCTBOBATL 06 3BTPOPMPOBaHUM
BOZ0EMa, TO eCTb ero HacblILWeHNN BUOTreHHbIMU
BeLlecTBaMu, 1 O MPOMbILIEHHOM WX Ceflb-
CKOXO3ANCTBEHHOM 3arpasHeHun. Maccosoe
pasBuTue Tenopesa anoasBugHoro (Stratiotes
aloides) Befetr K 3abonaumBaHuio BOLOEMA.
B MecTax WHTEHCMBHOIO MOCTYMN/JEHUss Npo-
MbILLUMIEHHBbIX CTOKOB MPOUCXOAUT rnbenb pac-
TUTENbHbIX COOOLLECTB.

Mokasatensamu 3BTpoprpoBaHNS BOLOEMOB,
NMPOUCXOAALEro noA BANSAHWEM aHTPOMOreH-
HbIX haKkTOpPOB, ABNATCA: Aup (Acorus calamus),
POrofiMCTHUK  NOrpyéHHslin  (Ceratophyllum
demersum), Cycak 30HTWUYHbIA (Butomus um-
bellatus), Poro3 wnpokonuctHelin (Typha latifolia)
N MHOrMe gpyrue BuAbl. YYacTKM He nonsep-
raloTUcs aHTPONOreHHOMY 3BTPO(UPOBaHMIO,
ec/in TaM PacTéT POro/IMCTHUK MOYMNOTPY>KEH-
Hblin (Ceratophyllum submersum). lMoka3a-
Te/lb BOLOEMOB, XapaKTepu3yrLwmnxca 0THOCK-
TENbHO 4YMCTOM BOAOW, — PAecT anbnuiickuii
(Patamogeton alpinus), Paect BON0COBUAHbIN
(P. trichoides).



Mpy MHAMKALMX TPOPHOCTN BOLHOW cpefbl
C MOMOLLbIO OTAENbHbIX BULOB PAaCTEHUIA MOTYT
ObITb MCMONb30BaHbl MPU3HAKN KNU3HEHHOTO
COCTOSIHUSI PacTEHUI (pas3BUTUE HOPMasIbHOE,
BbILLE WV HKE HOPMabHOTO) 1 06LLMIA 06KK
pacTeHuiA.

§ 2. AZbrouHgmkaumsa

HecnoxHbIM 1 fOBO/IbHO UH(OPMATUBHBLIM Me-
TOLOM SIBMIETCA a/lbrOUNHANKALUA — UCCNeno-
BaHMe KayecTsa BO/bl MO COCTOAHMIO BOLOPOC-
nen. Bogopocnu 6bicTpee ApYrnx BOAHbIX Opra-
HM3MOB pearupyloT Ha 3arps3HeHus. Hanmuve
WA OTCYTCTBME BOLOPOCNEN Ha MENKoBOAbe
y 6epera peku BUAHO Npu nepBUYHOM O6Cne-
[0BaHWW. [1na OLUEHKM UCMOosb3YTCA BOAOPOC-
NN TPEX 3KOMOTMYECKUX TPYNM: (PUTOMMIAHKTOH,
(huTo6eHTOC M nepumnToH. OueHuBaeTcs BU-
[l0BO€e paszHoobpasne n 0bunme oTaenbHbIX BU-
[0B. onynsipeH MeTo[, OCHOBaHHbIV Ha YYéTe
OTHOCUTE/IbHOTO 06U/ BUAOB-UHAMKATOPOB
canpobHocTK". B KayecTBe npumMepa rnpueesem
pacyéT NHaekca canpobHocTy MaHTne 1 bykka.

Unoekc canpo6Hocmu lManmne u bykka Bbl-
yucnseTcsa no popmyne™

>h

rae S — UHAMBMAYabHasA canpobHOCTb Kaxio-
ro suga, h — yncneHHocTb BUAa UM OTHOCK-
TeNbHas YacToTa BCTPEYaEMOCTH, BbIPXKEHHASA B
6annax ot 1 0o 5 (cnyyaliHble Haxogkn — 1, ya-
CTasi BCTpeYyaemocCTb 3, MacCcoBOe pa3sutme — 5).

Taknum 06pasom, cam WHAEKC — 3TO cpefHee
3HayeHwve canpobHOCT M BCeX HaeHHbIX BULOB,
C y4éTOoM nx 06unus. belna NpuHATa cnegyoulas
ymcnoBas LWkana Ans canpobHocTu (kak opra-
HU3MOB, TaK 1 BOLOEMOB): 0Mrocanpobbl — 1,
B-me3ocanpobbl — 2, o-me3ocanpobbl — 3,
1 nonucanpo6sl — 4. Mocuntas cpefHee 3Haye-
HVe canpoBHOCTY BCeX HalieHHbIX BUAOB, MOX-

* Canpo6HOCTb — KOMMNeKCc (hr3nonoro-6moxnmm-
YyecKunx CBOWCTB OpraHvM3ama, O6yCNOBAMBAKLWNIA €ro
CNOCOBHOCTL 06MTATh B BOJE C TEM WM MHBIM COAEPXa-
HMeM OpraHMYecKnX BELLECTB, TO eCTb C TOW UAN UHOI
CTENEHbLIO 3arpsA3HEHNS

**  Mycatosa O.B. buonHgmkaums n 6MoNoBPEXAEHNS:
Kypc nexkuuii. — Butebek: M3g-8o YO «BI'Y um. M. M. Ma-
Leposayr, 2005. — 83 c.

HO OnpeAenvTb CanpPo6HOCTb BCEro BOJOEMA.
370 NO3BONUT CAenaTb BbiBOALI 06 YPOBHE €ro
3arpsisHeHus.

B nonucanpo6Hoin 30He Habnogaetcs Aepuunt
KNCNopoAa, B BOAE COLEPXUTCSH 3HAUYUTENbHOE
KOMIMYECTBO HECTOMKMX OPraHNYecKmX BELEeCTB 1
MPOAYKTOB MX aHa3pOo6HOro pacnaga. Takke Ha-
6nogaetcsa obunme MHAQY3opuin n Gaktepuii, BU-
[0B BOZOPOC/E HEMHOTO: 3TO X/I0pes/a, NoUTo-
Ma 1 HEKOTOPbIEe BBl XaMUAOMOHas, Mpu aTom
YMCNEHHOCTbL BOAOPOC/IEN MOXKET ObITb BbICOKOIA.

B me3ocanpobHoi 30He BMAOBOE pPasHOO-
6pasne Bogopocnei 6onblioe. Hannume meso-
canpo60B roBOPUT O CYLLECTBOBAHUN O4aroB 3a-
rPSI3HEHNA B OTHOCUTENIbHO YUCTbIX BOLOEMAX,
Hanpumep, y C6pOCOB OUMLLEHHBIX BOA FOPOA-
CKOW KaHanmsaumm. Tunn4yHble me3ocanpobbl —
3HTOpoMOp®a, MOHopapuaNyM, CTUreOKIOHU-
YyM TOHKWI, OCLMNNATOPUA KOPOTKas, OCLUUN-
NATOPMSA BbIAAIOWAACSH, HUTLLWNSA UrNOBUAHAS,
XNaMUAOMOHaC, LMKAOTEeNNa MEHETVHW, FOHUYM
HEKTOPa/IbHbINA, KNOCTEPUYM UrobYaThbIi U ApY-
rme. B nnaHkToHe npeobnafatT MHOTMe anato-
Meu, B cocTaBe 6eHToca 1 nepupmToHa — Kna-
Aodopa, cnupornpa, 3urHema, MMKpoLMCTUC.

B onurocanpo6Hoi 30He BOAOPOC/M pas-
HOOGpPa3HbI, HO YACNEHHOCTb UX HeBeNnKa. Onu-
rocanpobbl BCTPeYyarTcs NPenumyLLeCTBEHHO B
YMCTbIX POAHMKAX, B MOYaXXMHAX Ha BEPXOBbIX
6onoTax, B peyHbIxX pyyeikax. OnurocanpobHble
BOZOPOC/IN: MUKPOCTEPMAC, KOCMapuyM, CUHypa.

§ 3. buomHaukauua
no 6eCcno3BOHOYHbIM.
MeTogabl Maliepa u ByguBucca

[pyroin pacnpocTpaHEHHbI CNOCO6 OLEHKM
KayecTBa BOAbl B TEKyLLMX BOJaX OCHOBaH Ha
N3yYeHUU OOHHBIX 6ECMO3BOHOYHBIX — MaKpo-
3006eHTOCa. bo/bLWMHCTBO AOHHbIX 6ECMO3BO-
HOYHbIX CPaBHUTENbHO KPYMHbI, BUAHbI HEBOO-
PY>XEHHbIM B3rN540M, MaONOABMXHbI, 1 MO3TO-
MY WX Nlerko cobuparb cadykom. M3-3a manonog-
BMXXHOr0 06pasa X13HM OHU He MOTYT 13bexatb
BAVAHUA MNOMaBLIMX B BOAY 3arpA3HSAOWMX
BelecTB. ITO NO3BONSET FOBOPUTbL O TOM, YTO
COCTOSIHME GEHTOCHbLIX OpPraHM3MOB fydlle OT-
paxaeT KauecTBO BOAbI B MCCNedyeMOl peyke.
K ToMy e MHOrve BuAbl AOHHbIX XXMBOTHbIX
NPOBOAAT B BOAE 6OMbLUYI0 YaCTb CBOEr0O XM3-



HEHHOTO LMKNa, TakuM 06pa3oM, Ha COCTOSIHME
coobLlecTB 6eHTOCa BNUSET HE TO/IbKO KauecTBO
BO/bl B JaHHbIA MOMEHT, HO 11 B MPOLL/IOM.

Hwxe npuBeaeHbl ABa LUMPOKO MCMOMb3YEMbIX
Hecneuvanuctamm Metofga 6GMON0rNYecKon
OLEHKN KayecTBa BOAbl — memod Maiiepa
u memoo Bydusucca'.

O6opyanoBaHve ans oT6opa npob:

Ansa paboTbl Ha HE6OMbLION y6nHE MOXHO
MPUMEHATL MPOCTO KPYINyt EMKOCTb, MeTal/n-
YEeCKYH W/ MNacTUKOBY!HO, C ANaMeTPOM [iHa He
MeHee 10-12 cMm. EMKOCTb Ha [iHe A0/MKHA MMeTb
HECKO/IbKO HEGO/bLUNX OTBEPCTUIA N5 NPoXoja
BOAbl. Takyto 6aHKy, crierka nokpy4msas, Hy>HO
«BBMHTUTb» B IHO, & MOTOM NEPEBEPHYTL U Bbl-
HYTb BMECTE C PYHTOM.

[ns cbopa 6eHTOca MOXHO MCNO/b30BaThb
M NNOTHBIV Ca40K. jnameTp BXOLAHOIO OTBEPCTUSA
cayka fo/mkeH 6bITb He MeHee 25-30 cm, a gnu-
Ha mMarepyaToro KoHyca — B 2,5 pasa 6osblue.
[na n3rotoeneHns cayuka yLo6HO MCNo/b30BaTh
CUHTETMYECKYI0 TKaHb C MENKOW A4elikoi. MecTo
KpenseHnsa Matepyaroro KoHyca K 06py4y peko-
MeHZyeTcsl 00OLWUTb NOSIOCKON MNOTHON TKaHW
(6pe3eHTOM) — 3TO NPOA/IUT CPOK €ro CyXobl.
CayoK HaféXHO HaCaXMBaeTCA Ha PYKOATKY
ANMHOM 1,5-2 M. MNocne paboTbl B BOAOEME €ro
0653aTe/1bHO HaJ0 XOPOLUO MPOCYLINTb.

[nsa NpoMbIBKM NPO6 rpyHTa HEO6Xo4MMO
MMETb creLmanbHoe cuTo. Jlyylle BCero Ucno/ib-
30BaTb CrneynasibHble 3ePHOBbIE U/ NOYBEHHbIE
cuta. Ecnm Takmx HeT, TO MOXHO MCNO/b30BaTh
AypLinar nim o6bl4HOE CUTO.

OT60p Npob:

Mpo6bl cnegyet oTbuparts B CpefHMX Mo BCEM
napameTpamM yyacTkax BOAOEMa; MPu BO3MOX-
HOCTK «0bnaBnMBaTb» 06a bepera. Ha ctosayem
BOZOEMe Hambosee nokasare/nbHbl OyayT npo-
Obl, B3ATble Ha NPUOPEeXHbIX yyacTkax. MocTa-
paitecb M3beratb C/AULIKOM TyCTbIX 3apocrei
pOro3sa, TPOCTHMKA U NPOYUX BOAHbIX PacTeHUIA:
TaM BOJa OObI4YHO YKLLe, YeM B OCTa/IbHOM BO-
LOEMe, 1 Ballla OLEeHKa MOXET OKa3aTbCH 3aBbl-
LIeHHOW. Ha peke nnu pyybe nydile 6patb nNpo-
Obl Ha NepekaTax UM Ha NPUBPEXHbIX yHacTKax
C He CIMLIKOM BbICTPbIM TEYEHNEM.

* Marwokac K. OnpegeneHve kayecTtsa BOAbl MO LOH-
HbIM XXMBOTHbIM. — YTAHa, JIutBa: 3A0 «YTAHOC IHApay,
Knalinega, 2005. — 90 c.

CayokK nnu ckpebok CTaBAT Ha HO U MPOBO-
[SAT VM HECKOJIbKO pa3 B 06e CTOPOHbI, OXBaTbl-
Bas Kak MOXHO 60/bliee NPOCTPaHCTBO U CO-
CKpebas BEPXHIO YacTb rpyHTa. MOXHO Takxe
pacnonoXnTb CKPeBOK HIXKE MO TEYEHUIO U BO-
POLINTbL FPYHT HOrOW, ynaBnnBas CKpebkom Bce
OpraHn3Mbl, KOTOPbIE CHOCATCA TEYEHNEM BHU3.
HabpaB focTaTto4yHOe KOMMYeCcTBO FPyHTa, Opy-
[Me N10Ba BbITACKMBAIOT M NMPOMbIBAIOT B TOM Xe
BOLOEMe, MoKa BOAa He CTaHeT MpO3payvHoMN.
KpynHble KamHK, a Takxe NpUopexHble pacTte-
HUSA TOXeE Ha0 BbITAWWTb U BHMATEIbHO OCMO-
TpeTb. Bce 3aMeyeHHble OpraHn3Mbl CMbIBatOT-
CSl B Ca4OK. [PYHT U3 GaHKM HY>KHO NOMECTUTb
B CMTO C MENKNMM OTBEPCTUSIMU He 6onee 1 MM,
1 TOXXE MPOMbITb.

B cBA3K C TEM, YTO YCNOBUA HA [iHE HEOLHO-
POAHbIE U MOTYT CU/IbHO OT/IMYATLCA [Jaxe Ha
COCeHMX y4yacTKax, HeobxoaAMMO 0653aTeilbHO
oTobpaTb HECKO/IbKO NPOo6 Ha KakAoW CcTaH-
LN — yyacTke BOAOEMA, HA KOTOPOM OTOMpa-
toTCst NPO6bI. ECI BOLOEM OTHOCUTENBHO He-
60NbLUON, [OCTATOYHO 5 Ha KaXAYH CTaHUMIo.
Bce npo6bl, B3ATble Ha CTaHLMK, aHAIM3NPYHTCA
Kak ofiHa.

Pa3bop npo6:

rNocne Toro, Kak OpraHy3mbl MOMMaHbl, MIPOM3BO-
ANTCA UX onpegeneHve. [1na aToro HeobxoaMmo
BHMMaTe/IbHO paccMOTPeTb BeCb Y/10B. Bam no-
HagobuTca nyna, a nyywe ase: 3-x n 7-10 kpat-
Hble. 3aMEYEHHbIX XXWBOTHbIX MUHLETOM BbIHW-
MaloT M3 KIOBETbI U CaXalT B HEOO/bLUME EMKO-
CTW C BOAOW: Yallku MeTpu nnm 6aHOYKM 13-Mog
nekapcTB. PasHble XMBOTHbIE (MUSIBKM, ABYCTBOP-
yaTble MOJIIOCKM, IMYMHKIN HACeKOMbIX) Nocam-
Te B pasHble 6aHOUKN. TaK UX flerye cocumTatb u
TpyLAHee NoTepsiTb YTO-NM60 13 ynosa. OcCoObeHHO
BaXXHO OTCaAUTb OTAENbHO KPYMHbIX XXMBOTHbIX
BPOAE MOJI/IFOCKOB U XMLLIHMKOB, TaK KakK OHW MO-
ryT pasfaBuTb WM CbeCTb CBOUX cocefen. [Ans
NOBMIN MENKMX XMBOTHbIX MOXHO MCNONb30BaTh
nMNeTKy, a bbICTPO NaasatoLmMx ya06HO OTNaBu-
BaTb NPW NOMOLLM YaHOW TOXKM.

Korga Bce opraHn3mbl 6yayT pasMeLLeHbl No
6aHKaM, MOXHO NPUCTYNaTb K ONPeAeneHunto nx
BUAOBOW NPUHALNEXHOCTH.

Ecnin HeT BO3MOXHOCTU cpasy NoApo6HO pac-
CMOTPETb MONMaHHbLIX XXMBOTHbIX, Y/IOB MOXHO
COXPaHuTbL B IMTPOBOI GaHKe C BOAOM, He 3aKpbl-
Bas €€ N/MOTHOM KPBbILWKON. YUTUTE, YTO BbI/IOB-
NEHHbIE XXNBOTHbIE MOTYT MNOrMOHYTb, 0CO6EHHO



ObICTPO 3TO NPOMCXOANT B TENNYLO Norody. MNocne
NOEHTUPMKaLMM OpraHM3MoB HeobXo4MMO Bbl-
MYCTUTb UX B €CTECTBEHHYIO Cpeay 0BUTaHuS.

MeTopg Maiiepa

MeToguka nogxoauT Ana nobbiX TUNOB BOAO-
émoB. OnpegeneHve Kavyectsa BOAbl BOLOEMA
no metoay ®. Maiepa He TpebyeT onpepene-
HWA XMBbIX OPraHM3mMoB C TOYHOCTbIO A0 BUAA
N nogxoauT gnsa nboro Trna Bogoémos. Me-
TO4, WCNOMb3yeT XapaKTEPHOCTb Pa3/INYHbIX
rpynn BOAHbIX 6eCrno3BOHOYHbLIX K BOLOEMaM
C onpegenéHHbIM YPOBHEM 3arpsA3HEHHOCTU.
OpraHu3mbl-UHAMKATOPbl OTHECEHbl K OLHOMY
13 TPéXx pa3fenos:

OpraHusmbl O6utatenu
Obutatenn o N
cpenHer CTeneHn | 3arpasHEHHbIX
YUCTbIX BOA, .
YyBCTBUTE/IbHOCTU BOJ0EMOB
JINunHKN bokonnas NINynHKN
3BOHLIOB
NInynHkn JInunHKm cTpekos 4
MOAEHOK JINUNHKM Mnsski
JIMUNHKM KOMapOoB- BopasHoli ocnvk
PYYeiHNKOB | 1ONTOHOXEK MNpynoBuku
JInunHKn Monntocku- JINunHKN
BMC/IOKPbLINIOK | KaTyLIKM MOLLIKN
[BycTBOpYa- Monntocku- ManoLLeTNHKO-
Tbl€ MOJIIIOCKMN | )KMBOPOAKM Bble Yepsu

Hy>KHO OTMETUTb, Kakune 13 NpuBeLEHHbLIX B Tab-
NNLLEe MHAMKATOPHBIX rPYNn 06HapyXeHbl B NPO-
6ax. Konnyectso 06HapY>XeHHbIX rpynmn u3 nep-
BOro pasfena 1abnmubl HEO6XOANUMO YMHOXUTb
Ha 3, KONN4YecTBO rpynmn U3 BTOPOro passena —
Ha 2, a U3 TpeTbero — Ha 1. MonyumsLumecs umdg-
pbl CKNafbIBalOT. 3HaYEHWE CyMMbI U XapaKTepu-
3yeT CTerneHb 3arpA3HEHHOCTN BOAOEMA.

Ecnu cymma 6onee 22, BOLOEM YACTBIV U OT-
HOCUTCA K 1 Knaccy Kayectsa. 3HaYeHMA CyMMbl
0T 17 0o 21 roBOpAT O BTOPOM K/lacce KayecTsa,
Kak U B MepBOM Cllyyae, Takoil BOAOEM GyaeT
OXapakTepu3oBaH kak onurocanpobHblin. OT 11
[10 16 6an/10B — 3 K/1acc kayecTsa c yMepPeHHOM
3arpA3HeHHOCTLIO (b6eTa-me3ocanpobHas 30Ha).
Bce 3HaueHnA MeHbLLe 11 xapakTepusyrT BO4O-
€M KaK rps3Hblid, anbga-me30canpo6HbI U xe
nosmcanpo6HbIii. ITO 4—7 Knaccbl KayecTsa'.

*  MasiblM pekam — Hallly 3a60Ty: pakTU4eCKoe Noco-
6re Ans WKO/bHbIX 3KOM0rMyecknx knyoos / nog pea,.
B.H. 3yeBa. — MuHck: MeguncoHT, 2014, — 120c.

MpocToTan yHuBepcasbHOCTb MeToa Maite-
pa 4atoT BO3MOXHOCTb ObICTPO OLLEeHWUTL COCTOSA-
HWe uccnefyemoro Bofoéma. To4HOCTb MeToja
HEeBbICOKa, HO eC/in MPOBOAUTL UCC/efOBaHUA
KayecTBa BOAb! PETYNIAPHO B TeYEHME KAKOro-T0
BPEMeHU 1 CpaBHMBATL MONyYeHHble pe3y nbra-
Tbl, MOXXHO MOHSATb, B KaKyt0 CTOPOHY U3MEHSIET-
CA COCTOAHWE BOLOEMA.

MeTopg Byansuca

MeTopg Byausuca (MeTof 6MOTUYECKOTO UHAEK-
ca) — OfVH 13 Hanbonee HafEXHbIX U LUMPOKO
MCMO/b3YEMbIX B MUPE METOA0B 61MOI0rM4ecKom
OL|EHKW BOfpbl.

NHaoekc vcnosnb3yetca TOMbKO ANs UCCnefoBa-
HUA PEK YMEePEHHOro nosica 1 AaeT OLEHKY KX
COCTOSAHUSA NO NATHaALATMOaNIbHO LWKase.

WHpekc BypuBucca yuyutbiBaeT cpasy Aga
napametpa 6GeHTOCHOro coobulectBa: obLlee
pasHoobpasne 6ecrno3BOHOYHbLIX U Hanune B
BOAOEME OpraHM3MoB, NpUHaAneXxalmx K «mMH-
AVKATOPHbLIM» rpynnamM. B atu rpynnel 06beau-
HeHbl XXMBOTHbIE, XapaKTepusytoLinecs onpege-
NNEHHOW CcTeneHbK canpobHOCTU. Mpy NoBbILe-
HUWN CTeneHu 3arpA3HEHHOCTU BOLOEMA npej-
CTaBuTeNM 3TUX TPYMN MUcye3alT M3 HEero npu-
MEPHO B TOM NOPSAAKE, B KAKOM OHWN NPUBEAEHbI
B Tabmue «brnoTnyeckunin nHAeKE Byameuccar.

[1Nsi OLIEHKM COCTOSIHMSI BOAOEMA MO MeToAy By-
AVBUCCA HYXHO:

1. BbIACHUTb, Kakne WHAMKATOPHbIE TPYynMbl
MMeITCA B uccnesyeMom Bofoéme. Mouck
HaYMHAKOT C Hanbosee YyBCTBUTENbHbIX K 3a-
rPA3HEHNIO MHANKATOPHBIX TPYNM: BECHAHOK,
3aTeM NOAEHOK, PYyYENHNKOB U T. 4. IMEHHO
B TakOM MOpPsAKe WHANKATOPHble Tpynmbl
pacnofioxeHbl B Tabnuue. Ecnu B nccnepye-
MOM BOZOEMe VMEKTCH IMYMHKN BECHAHOK
(Plecoptera), caMbIX «4yTKMX» OpPraH1M3MOB,
TO fganbHelwas paboTa BeA&Tca No nepsoi
NN BTOPOW CTPOKe Tabnumubl. Mo nepeBoi —
€C/I HallleHO HECKO/IbKO BUAOB BECHAHOK,
1 M0 BTOPOI — eC/in HanfeH TONbKO OAMH.

ECiM HUM( BECHAHOK B Npo6ax HeT, ULem
B HMX NINYNHOK NOAEHOK (Ephemeroptera) —
370 crefywoulasi no YyBCTBUTE/IbHOCTU WH-
AMkatopHasa rpynna. Ecnv oHu HaingeHsl, pa-
60Taem C TPeTbe UM YETBEPTOIN CTPOKOWA



Tabnvupl. Mpy OTCYTCTBUM HUMK NOLEHOK
obpaliaeM BHMMaHWe Ha Hainyme IMYMHOK
pyuyeriHnkos (Trichoptera) n T. g,

OueHuTb 06LLee pa3HOOOpasme BEHTOCHbIX

opraHu3amoB. MeToguka Byamsucca He Tpe-

OyeT onpefeneHns Bcex NoMMaHHbIX XWUBOT-

HbIX C TOYHOCTbIO [10 BUA, 3TO OblBaET TPYL-

HO cAenarb Aaxe npodeccuoHany. loctatoy-

HO OnpeLennTb KONNYeCTBO 0OHaPYXEHHBbIX

B Npo6ax rpynn 6eHTOCHbIX OpraH13MoB. 3a

«rpynny» NPUHUMaeTCs:

— N060W BUA MNOCKUX YepBenr, MONo-
CKOB, NUABOK, pakoobpasHbIX, BOAAHbIX
Knewem;

— N060W BUJ, BECHSAHOK, CETYaTOKPbI/IbIX,
XXYKOB, /II060W BN, NMMYNHOK APYrUX Ne-
TatoLLMX HACEKOMBIX;

— KJ/1acc MaJIoLeTUHKOBbIE YepBY;

— nobor pog NogéHoK Kpome Baetis rho-
dani;

— N060e ceMenCTBO PyYENHUKOB;

— CeMeliCTBO KOMapOB-3BOHLIOB (/INYMHKMN)
Kpome Buaa Chironomus sp.;

— Chironomus sp.;

— JIMYMHKKN MOLLKK (cemelicTBO Simuliidae);
— KaX[bli N3BECTHbIN BUA NIMYNHOK ApY-
TMX NeTarLLMX HaCEKOMbIX.

OnpefennB KOMYECTBO O6HaPYXXEHHbIX B MPO-
6e rpynn, He06X04MMO HaNTK COOTBETCTBYIOLLNIA
cTon6eL Tabnmubl.

3. Ha nepekpecTtke HaifeHHbIX cTonbua u
CTPOKM B Tabnmue HalTK 3HaYeHne HAeKca
Byausucca, xapaktepusylollee uccnenye-
MbIiA BOLOEM.

Ecnn Bogoém nonydyaet ot 0 go 2 ban-
NOB, OH CU/IbHO 3arpsA3HeH, OTHOCUTCA K MO-
nncanpo6bHOi 30He, BOLHOE cO0O6LLecTBO
HaxoauTCa B CU/bHO YTHETEHHOM COCTOSI-
HUKN. OueHka 3-5 6anoB roBopuT O Cpes-
Hell cTeneHun 3arpsisHEHHOCTU, anbga-
mMe3ocanpobHas 30Ha, a 6—7 6a7110B — O He-
3HaUMTENBHOM 3arpsA3HeHUM BOLOEMA, beTa-
mMe30carnpobHbIi ypoBeHb. YncTble, 0nuro-
canpoObHble pekn 06bIYHO NOJTyYatoT OLLEHKY
8-10 6annoB., a 0CO6eHHO 6oraTble BOAHbIMMU
obuTaTensamMm yyacTtkm MOryT ObITb OLLEHEHbI
1 60onee BbICOKMMU 3HAYEHNAMU NHLEKCA.

Tabnuua. bBuotnuecknn nHpekc Byameucca

YacTo Hab/tofaemast nocnesoBare/lbHOCTb

BrnoTnuyecknin nHaeKc npu oobem

§ % [pynnbl OpraHN3MoB MpucyTcTBre AN | konuyecTBe NPUCYTCTBYIOWNX rPynn
Sz OTCYTCTBME BMAA
Iz 0-1|2-5|6-10|11-15(16-20| 20...

2]
3 5_ JINYMHKM BECHSIHOK bosbLie 1 Buaa - 7 8 9 10 |11-...
S g 18ua 6 | 7 | 8 9 |10-...
> % JInumHkm nogéHok (Ephemeropra) bosblie 1 Buaa - 6 7 8 9 |10-...
S 5 | kpome BUaa Baetis rhodani 1sug 5 6 7 8 | 9-..
%’ E NnunHkm pyyeinHnkos (Trichoptera) bonbLe 1 Buga - 5 6 7 8 9-
© =
s 3 = 4 | 4 5 6 7 |8
c 2
S £ | bokonnasbl 3 | 4 5 6 7 |8-.
33
2 g BoasHoit ocnvk (Asellus aquaticus) 2 | 3| 4 5 6 | 7-.
u
§ 2 | ONMroXeTbl N AMUMHKK 3BOHLIOB 1 2 3 4 5 6—..
2B

OTCyTCTBYIOT BCE MPUBELEHHbIE BbILLe rpynmbl 0 1 2 - - -




§3. Onpegenutenu

OnpeaennTenb BOAHbIX PAaCcTeHUM
(usemHas sk/1adKa)

OnpeaenunTe/ib NPEeCHOBOAHBIX
6ecrno3BOHOYHbIX"

OcHoBHas 3afjaya onpegesneHus nw6oro op-
raHM3mMa CBOAMTCA K BbICHEHMIO €ro NpaBW/b-
HOr0 Hay4HOro Ha3BaHWUS N YCTaHOB/IEHMIO €ro
NONOXeHNS B O6LLEN cucTeMe opraHn3MoB. Mpu
3TOM KaX[blA OpraHmM3m A0J/IHKeH 6blTb OTHECEH
K Kakomy-TO BUAy, 3TOT BMA K OnpesenéHHoMy
pofy, pos4 — K CeMencTBy, CEMeNCTBO — K OTpSi-
Ly, OTPSiA — K Knaccy, knacc — K tuny. OgHako
B JaHHOM Onpefenuntesne Mbl peLunan oTkasarb-
Cs1 OT 300/10MMYECKO CTPOrocTn, Kotopas no-
Lwna 6bl B ywepb npoctoTe 1 AOCTYNHOCTU. Hall
onpegenvTenb NO3BOMUT BaM HainTu TO Ha3Ba-
Hue, ynoTpeb/ieHne KOToporo 6yaet Hambonee
KOPPEKTHbIM.

MoiiMaB M TWaTe/NbHO paccMOTpeB opra-
HM3M, Bbl MOXeETe 06paTUTLCS K BBOAHOW Tabnu-
Lie. 34ecb HeobxoAMMO BbIOpaThb, K Kakou rpyn-
ne opm (ryokun, 4epsu, MOIIFOCKA U T. 4.) OTHO-
CUTCA BaLl OOBEKT. 3aTEM MOXHO NEPexoauTb K
COOTBETCTBYIOLLEN OMpeaenTeNnbHON Tabnumue.
OTbIWNTE PUCYHOK, HA KOTOPbIA MONMaHHbIN
00beKT Hambonee MNOXOX. BaxHble Npu3Haku
onucaHbl 1 NMOMeYeHbl CTpesikamu. B Kavectse
Ha3BaHWA AN51 XKMBOTHOIO Mbl Npeiaraem Te Ha-
3BaHUSA, KOTOpPbIe BblfeNIEHblI KYPCUBOM.

* [loneBoi onpeaennTenb NPECHOBOAHbIX 6ECNO3BO-
HOYHbIX. — M., 2006. — 16 c. Matepwvas NoAroToB/eH
BcemmpHbIM (hOHAOM ANKOW NPUPOAbI.

MHorne 611M3KOPOACTBEHHbIE BUAbI M10X0
pasnnunumbl U NPaBUIbHO ONPeaenunTb UX MO-
ryT TO/IbKO creumanuncTsl. B gaHHOM onpesenu-
Tefle NpecTaB/ieHbl TO/IbKO Haubosee yacTtble
N CpaBHUTE/NbHO NIErKO OornpejenseMble BUAbI.
MosTomMy BeCbMa BEPOSATHO, YTO OOHapYyXeH-
HbIi BaMy OpraHu3M He 6yfeT MOXOX HW Ha
OLMH PUCYHOK, K HEMY He ByAeT NOAXOAUTb HK
OZIHO onucaHune. B aTom cnyyae B KayecTBe Ha-
3BaHuWI nyyule ynotpebnsTb BblLe/EHHbIE KYp-
CMBOM Ha3BaHUS CEMeNCTB, OTPALOB UK Knac-
COB, KOTOpble TakXe MPUBOAATCA B TabnmLax.
Hanpwumep, Bbl NoiManu YepBeobpasHbIvi opra-
HU3M (Tabnuua lll), KoTopeklin No hopme Tena, Ha-
JINYMI0 MPUCOCOK M CNOCOBY ABMXKEHUSA KpaiHe
MOXOX Ha NUSABOK, O4HAKO OH He NOX0X HU Ha
O[IVH N3 PUCYHKOB, Npe/CcTaB/IeHHbIX B JaHHOW
Tabnuue, Ny Hero OTCYTCTBYHOT OTMEYEHHbIe
NMpW3HaKu. B aTom ciyyae Bbl MOXeTe Ha3BaTb
ero nuABKOMW, N 3TO Ha3BaHue OyaeT BNOJHe
npaBu/ibHbIM. YTOObI Yy3HaTb, Kakytd WUMEHHO
NUSBKY Bbl MOMMann, obpatnteck K 6051ee nog-
po6HoMy, npogeccrnoHanbHOMY onpegenurte-
N0 UMW K CMeLnanuncry.

Onpeaenutenu AnA aNbrovHAUKALMUMN.
Bugabl Bogopocei
(uBeTHas BKaaka)



BBogHas Tabnuua

OnucaHue opraHnsma BHewHnn BN

becdopmeHHble MArkue ob6pa3oBaHus, 3
HanoMMHaloLwmne Kyckn noposioHa
3eneHoBaTtoro useta. OpraHun3mbl

npuKpenneHbl K NoABOAHbIM NMpeamMmeTam.

Menkue opraHu3mbl, NPUKpPenieHHble

K MOABOAHBIM NpeAMeTaM, CHaOKEHHbIe
wynanbuamu (CMOTpeTb nog Nynon).
KurBOTHbIE OAIHOYHbIE (A0 1 cm) Unn
KOJTOHMasbHble, cocTosme 13 60bLOoro
Yncna CBA3aHHbIX APYr C 4PYroM

O[INHAKOBbIX 0Ccobe. %

Teno »KMBOTHOrO BbITAHYTOE, YepBeObpPa3HOE, C ;

Kpyrnoe unu nnockoe. ’KNBoTHoOe He nmeet o '/
Q J 7

ABHO Bblpa*eHHbIX YIEHNCTbIX KOHEeYHOCTeN. ) -

Teno 3aknoyeHo B CNnpanbHYK, KONMa4yko-
BUAHYIO N ABYCTBOPUATYIO PAaKOBUHY,
OpPraHM3m NON3a€eT Nno AHy. KoHeuHoCTen HeT.

Teno »KMBOTHOIO 3aK/IIOYEHO B PAKOBUHKY,
N3 KOTOPOW TOpYaT KOHEYHOCTU. YKMBOTHOE
6eraeT No gHy UK NnaBaeT B TOJLLE BOADbI.
MKMBOTHbIe OUeHb MenKkue (He KpynHee 1 cm).

OpraHn3m 06/1a4aeT ABHO BbIPa*KeHHbIMU
YNEHNCTbIMU KOHEYHOCTAMU U YNEHNCTbIM
TesIoM.

Ta6bnuua

| Ty6kn
(Tabnuuya 1)

Il KnweyHo-
NMONOCTHbIE
1N MLIAHKW
(Tabnuuya 2)

lll-a MnaHapuw,
Muaskuy,
Onuroxethil,
Bonocatnku
(Tabnuua 3-a)
ll-b JTnunHkn
LBYKPbUIbIX
(Tabnuya 3-b)

IV-a Ynutku

(Tabnuua 4-a)
IV-b Pakyuwku
(Tabnuya 4-b)

V PakylukoBble
pakun 1 gadHun
(Tabnuya 5)

VI MNpoune
UfIeHUCTOHOTNe
(Tabnuya 6)

Vl-a Maykoobpa3Hble
1 pakoobpasHble
(Tabnuua 6-a)

VI-b Hacekombie

= (Tabnuuya 6-b)




|
Ta6bnuua 1
1. [y6KU (Spongia)
cem. baodseu (Spongillidae)
Ha noBepxHOCTU MydTbl UAKM NanbyaToro 3
HapoCTa Ha MOABOAHbLIX MpegMeTax HeT k\
OTBEPCTUIA, Yepe3 KOTOPbIe BbICOBbIBAIOTCA  [ligra¥tie
wynanbua R VRN
A o : °
Ta6bnuua 2
T. Kuwe4yHononocmHeie T. MwaHKu (Bryozoa) ——Il
(Coelenterata) ~ kn. Phylactolaemata
cem. ludpesi (Hydridae) _65 3
. KonoHwsa B Buge
O[J,I/IHOLITHbII/I MydTbl
nonun. Teno
A VW CTenAWmxcA
ronoe, 6enoro unn £ LLynanoua S\ !
: e x!\\BeTBFlLLU/IXCFl
3e/1eHOBaTOro N Z8 Tpy6ouex
uBeTa LAY

: W Y\ f; ® I
v Vi T
Ha noBepxXHOCTM KONOHUN €CTb OTBEPCTUA,

yepe3 KOTopble MOTYT BblICOBbIBAaTbCA

wynanbua
[mapa B cxatom - .—/

COCTOAHMM AT y j

nMKTOFpaMMbI 1 0603HaYeHNA NCNONb30BaHHbIE B onpepenntene

Q — CMoTpeTb Npu yBeNMYeHnn

M (20 5 M) BHumaHwme!
© - Menkue xmBOTHbIE (10 5 MM OnucaHunAa anbTepHaTUBHbIX
® - KMBOTHble cpegHUX pa3mepoB (5 MM — 4 cm) MPU3HAKOB MOAYEPKHYTHI.

@ - KpynHble xunBoTHble (6onee 4 cm)
5’& — KNBOTHOE MOXKET YKYCUTb

— Heckonbko B1aoB (MoryT 6biTb pa3Hble BapuvaHTbl BHELIHETO BMAA)

TIIIIIIIII |||I|IIIITIIIIHI|ITHIII||IIT[I||||I|IiIIII|IIIITIIII|||Il]l[I|lII|ITIII||[IIITI|Illllllirlll||IIII|lIIII|lIl|



Ta6bnuua 3-a

T. Mnockune uepsu (Plathelminthes)
kn. Mnaxapuu (Turbellaria)

OAVH efVHCTBEHHDIN BUA
nmeet 6enyio oKpacky.
MonoyHo-6enasa nnavapus

@ Dendrocoelum lacteum (@
. lNpocBeunBaowmn

MMMBOTHbIE C YyNPOLLEHHbBIM TenoM. [1naBHO KULIEUHIK
CKONb3AT MO AHY. Y 60NbLIMHCTBaA OKpacKa ——
OT TeMHO 6ypo 1O YEPHOM

T. KonbyaTble yepsu (Annelida)

kn. Muaeku (Hirudinea) Pbi6bs nuseka

EcTb poToBas 1 aHanbHas NPUCOCKN (Piscicola geometra)

-

YepBb ABUraeTca «warasa», nonepemeHHo
npucacbiBaAChb NepegHen unuv 3agHen

NpPUCcOCKaMu, v nNnaBaeT, BONHOOOPa3HO

n3rnbasacb B CMMHHO-OPIOLLIHOM HanpaBieHUN

Manas

JIOXKHOKOHCKAA
nuAeKka

anmcocm wupe
TOHKOrO Tena

Cxema gBuKeHus
pbi6bel NNABKN

N —

CBeT/ble NoNoChI (Erpobdella sp.)
bonewas
Ynumkoeas nuseka J1I0’KHOKOHCKaA
(Glossiphonia complanata) huseka R
(Haemopis sanguisuga) 0 Tiry
Teno ynnoueHHoe, "V
NNCTOBMNAHOE, CO CBET/1bIM . CnvHa TéMHasa

TOYEYHO-NONOCAaTbIM PUCYHKOM

OT TEMHO-CEpPOoro
[0 YEPHOrO LuBeTa

T. Konbuatble yepsu (Annelida)
Kn. ManowemuHkossie konb4eysl (Oligochaeta)

® B nepenHen yactn Tena
y HEKOTOpbIx ocoben
BMAHO yTONLEeHNEe —
MOACOK

Teno
OTYeTNIMBOEe
yneHucToe.
OO6bIYHO KUBYT,
3apbIBLUMCb NEPefHM
KONbLIOM B W/

T. fonoBoxo6oTHble (Cephalorhyncha)
Kn. Bonocamuku (Gordiacea)

Teno HeuneHNcToe, TOHKOE, AJIHHOE.
*KnMBOTHbIE NNaBaloT MeANeHHoO,
N3BUBAACH BCceM TenoMm. MHoraa

bopmumpyioT KnyoKn

BHumaHume! Ecnn yepBeobpasHOe XXMBOTHOE HE MOXOXEe HU Ha OHO 13 NPUBEEHHbIX BbiLUe,

cm. Tabnuuy 3-b



Ta6bnuua 3-b

T. YUneHunctoHorue (Arthropoda)
Kn. Hacekomble (Insecta)

oTp. [leykpesinvie (Diptera)

[onoBHas Karcyrna O4YeHb MajleHbKasA

[onoBHaA Kancysa xOpoLwo pa3BuTa.
OHa He BTArMBaeTCA BHYTpPb.
Jlu4uHKU Komapoe N Mmowek
JluduHku mowek (cem. Simuliidae) (o]
¥ § —[onosHas Kancyna
HenapHas ®
NIOXKHOHOXKa O]
[Mpuncocka, C NTOMOLLbIO KOTOPOW NTNYNHKA
) / npukpennsaeTcs K cybcTpaty
JluyuHku nepucmoyceix komapos (cem. Chaoboridae)
JINUMHKM Npo3payHble @] XBaTaTesibHble
dHTEeHHDbI

TéMHble BO3aYLLHbIE NY3bIpy

Jluyurku Kposococyuux komapos (cem. Culicidae) o
[bIxaTenbHbIN @

CnPoH ®
BecHon n netom

B BOAOEME BCTPEeYalTCA
KYKOJIKHA

OLIEHI:: MHOIo
LETNHOK
[bIXxaTenbHbl
«POXKM» Y MOBEPXHOCTUN BOADI
JIuYUHKU KOMAapoe 380HU08, NI MOMbIJTb
(cem. Chironomidae) (o]

K1BOTHbIE 3€1€HOBATOrO NN KpaCHOro LBeTa

JINUMHKNM yepHOro uBeTa.
U-o6pa3Ho n3rnbaetca

S 4
23T

JluyuHku nupuonud (cem. Lyriopidae) [g]
[onoBHasA KarcyJsia O4YeHb

biIxaTeNbHasa TpyoOKa
MaJsieHbKas a Py

Teno TOHKOE, BbITA HyTO€E

JluyuHku komapoe donzoHoxek (cem. Tipulidae) [
OTpocTKNn

Ha 3aaHem

KOHUe Tena

b e o g
- e M i, o ¢

060cob61eHHON roNOBbI HET.

OHa BTAHYTa BHYTPb TeNa
JluyuHKu myx

JIu4UHKU N1bBUHOK
(cem. Stratiomyidae)

Teno BepeTeHOBMAHOE

Ha 3agHem KoHLe

Terna BEHYMK LETUHOK,

C NMOMOLLbIO KOTOPbIX
NIMYVHKA NpUKpennseTca
K MOBEPXHOCTWN BOAbI ®

JluyuHKU cnenHeu

(cem. Tabanidae)

MepenHwin n 3agHUN
KOHLbl Tefla 3a0CTPEHbDI

byropku nokpbitblie

LNNnKamm
©L
JluquHKu Xyp4anokK

(cem. Syrphidae)
. Kpeicka (Eristalis)

Teno ToncToe,
MArkoe

OnnHHasA
AblXaTenbHas
Tpy6Ka

J10XKHble HOXKKW

?




Ta6bnuua 4-a
PakoBuHa
KoJnaykoBuaHas
PakoBuHa
& @ B OCHOBaHINN

R Kkpyrman

PeyHasa yaweyka
(Ancylus fluviatilis)

T. Monntockn (Mollusca)
Kn. bproxoHoaue, unn ynumku (Gastropoda)

PakoBMHa nnockocnmpasnbHas @

Kamywku (cem. Planorbidae, cem. Bulinidae)

& PakoBuHa Kamywka pozosas
,/'—“-\B OCHOBaHUM (Planorbarius corneus)
BbITAHYTaA

PakoBuHa KpynHasa, maccmsHasa (4-5 060poToB),
TEMHO KOPUYHEBOrO LiBeTa. Kuna HeT

O3epHaﬂ qaweyka
(Acroloxus sp.)

PaKOBI/IHa Hebonbluas (4-7 ob6opoToB.). Ha nocnegHeM 060poTe pakoBKHbI MOXET BbITb
CKJ1IafoYka — Kuib

HeckonbKo TpyaHO pa3nnunmbIx
BMAOB

Kamyuwku (cem. Planorbidae)

0

YCTbe pakoBUHbI CMOTPUT BANPaBO

PakoBuMHa KOHNYeCKncnmnpaslibHaa

YcTbe pakoOBUHbI
CMOTPUT BNIEBO

2/YcTbe pakoBMHbI

®  PpakosuHa YCTbe pakoBUHbI
BepeTeHOoBUAHAA He 3aKPbITO KPbILIEYKON| 3aKPbITO KPbILLIEYKOW
%%\ C TEMHO-KOpPUWYHEBOW lpydosuku (Lymnaea sp.)
6nectawemn PakoBrHa MmaccuBHasn
NMOBEPXHOCTbIO Hawnbonee yacTtble BUAbI:
P A ©' TeMHble

PakoBuHa KpynHas,
Annekca (Aplexa sp.) @—' Y rosochi
o TOHKOCTEHHaS. Jyxanka =T
PakoguHa BbicoTa 3aBUTKa Vivi ) Y
OKpyrnas, paBHa MM HEMHOTO Iviparus sp.

6onbLue BbICOTbI
yCTbsA

CBETNO-KOpUYyHeEBas,

c Gnectawei PakoBVHa HeKpynHas,

MOBEPXHOCTbIO

3aBUTOK ManeHbKM
He BO3BbILIAETCA
Haj Kpaem yCTbsl.
YcTbe B BUAE OYEHb
WMPOKOro pacTpyba

ly3eipyamas ynumka
(Physa sp.)

lMpyooesuk ywkoabiti
(Lymnaea auricularia)

(Lymnaea ovata)

s 3aBUTOK MaJIeEHbKUN,

O6bIKHOBEHHbIU NPYOOBUK
(Lymnaea stagnalis)

@® JlumHes anabpa
(Lymnaea glabra)
PakoBuHa menkas,
TOHKOCTEHHaA
BbicoTa 3aBUTKa MHOro

6onblLue BbICOTbI YCTbA

eQBa BO3BbILIAETCSA
Haj Kpaem ycTbA.
YcTbe B BUAe
LWnMpokoro pactpyba

yCTbe AnLeBMaHOE
W OBasibHoOe

bumuHusa
(Bithynia sp.)

PakoBuHa menkas

3ameopka
(Valvata sp.)

OJO

" Teodokcyc
(Theodoxus sp.)



Ta6bnuua 4-b

T. Monntocku (Mollusca)
Kn. [laycmeopyamele, unn pakywku (Bivalvia)

Menkune dopmbl
PakoBuHbI OKpyrnble
(MHOrAa NOYTK WapPOBUAHDbIE)

rOpOLLII/IHKI/I N WapoBUKN

(cem. Pisidiidae)

Ha BCKpbITO pakoBMHE BUAHDI
BbICTYMbI, 3yObs 1 BNaguHbl
(3aMOK)

7

(p. Unio, p. Crassiana)

lepnosuya

KpynHble dbopmbl

PakoBurHa KnuHoBUAHanA (TpeyrosbHas).
*Knsble MonnocKkmn 06bIYHO NPUKPENSIeHbI
K NOABOAHbIM NpeaMeTaM HATAMK brccyca

JApeticcena (Dreissena polymorpha)

3aMOK OTCyTCTBYeT
Ha pakoBuHe

CHapy»u BUAeH
KPYMHbIN «rop6»

.......
----------------

(p. Anodonta, p. Pseudanodonta)

5e33y6Ka-

Tabnuua 5

MUMBOTHbIE, o6nap,a+ou4|/1e ,D,ByCTBOpHaTOﬁ paKOBI/IHOIZ, HO nMmerwmne KOHe4YHOCTH,
C NOMOLLbIO KOTOPbIX 6eratoT no OHY NN nJiaBatoT B TOJIWE BObl

T. UneHuctoHorue (Arthropoda)
Kn. Pakoo6bpa3sHvie (Crustacea)

KnBOTHbIE 6eratoT No AHy.
KOHeYHOCTN eBa BbICOBbIBAKOTCA

Q 113 PaKOBVHbI
oTp. Pakywkoavie paku (Ostracoda)

’KMBOTHbIE NN1aBaloT B TONLLE BOADI.
Ha nepenHem KoHUe Tena BuaHa napa
BETBUCTbIX KOHEYHOCTEN, KOTOPbIMU
XKMBOTHOE COBepLUAET rpebHble B3Maxu
oTp. Bemeucmoyceie (Cladocera) @l—|
EQnHCTBEHHbIN
rnas

Hanbonee
4acTo BCTPEYaeTCs
HadHua (cem. Daphniidae)



Ta6bnuua 6

XoaHbIX HOT 3 napbl

T. YUneHucTtoHorue (Arthropoda)

XogmHbix Hor 6onee 3 nap ,% %

Tabnuua 6-a
Pakoobpa3Hble 1 NaykoobpasHble

S Ta6nuua 6-b

Q‘ Hacekomble

Ta6bnuuya 6-a

T. YUneHnctoHorme (Arthropoda), lMaykoobpa3Hble 1 pakoobpasHble

XoAHbIX HOT 4 napbl

BoodsaHsbie knewju
(Hydracarina)

N

a

Menkve opraHu3mbl
“MeloT 4 napbl

niasaTesibHbIX HOT,
Tesno He pa3feneHo
Ha oTAenbl

CepebpsaHka
(Argyroneta aquatica)

bplowKko moxHatoe,
ceporo useta. Korga nayk Y -
HbIpseT, OPIOLLIKO OKpY»KaeTcA
cepebpnCTbiM Ny3bIPbKOM
BO3ayXa.

Kn. lMaykoo6pasHele (Arachnida)

Jonomeodec
(Dolomedes sp.)

KpynHble nayku
moryT 6eraTb no
NMOBEPXHOCTU BOAbI.
Mo 6o0kam Tena BUAOHbI
CBeT/ble NoNoChl

XogHbix Hor 6onee 4 nap

"KMBOTHbIE MenKune

oTp. BecnioHozue (Copepoda)
et
s

LIUKnonuabl

—l ) AHTEHHbI
(Calanoida)
s 1 anueBbIn
MelLLOoK

AHTEHHbI

AnueBbIX MeLWKOB Napa

oTp. KabpoHozu (Anostraca)

BcTpeuatotca BecHom
B JTy>Kax 1 CTapuLax,
niaBatoT B TOJILLE

JNnHHOe 6pIoLwKo

MHo»ecTBO / @ @

nJjiaBaTes/IbHbIX HOXeK

Kn. PakoobpasHsie (Crustacea)

KMBOTHbIE KPYIMHblE

oTp. PasHoHozue  otp. LjumHu (Notostraca)
LlumeHob

hipod
s(é\fzzn;io a) (Lepidurus apus) @——“

(Gammaridae) BcTpeuatoTcs BeCHOM

7 =20y

/NG

Teno yrmo'tueH

c 6bokoB ®

W OTp. JecamuHoaue
oTp. PagHoHoz2ue (Decapoda) @——Il
(Isopoda) .
. PeuHoli pak (Astacus sp.)

BoodsaHou ocnuk

(Asellus aquaticus)

PaznBoeHHbIN
XBOCTOBOW
npuaaTok

\




Ta6bnuua 6-b T. UneHnncroHorue (Arthropoda)
Kn. Hacekomele (Insecta)

Hacekomoe ¢ xopolLluo
[Pa3BUTbIMU KPbIJTbAMM

B3pocn ble HaCeKOMble
Ta6bnuua 6-b-1

Hacekomoe 6e3 Kpblnbes
WIn € 3a4aTOYHbIMK

KpblJiIbAMUA

JINUMHKM HaceKOMbIX
Ta6bnuua 6-b-2

Tabnuua 6-b-1 Bspocnbie Hacekombie
_— LLUnTKa HET NN OH MasieHbKUN NmeeTca KpynHbIN

Haakpbliba Lenvmkom TprFQJ'IbeII;I LWNTOK

i

[ oy )KeCTKI/Ie' HagKpbliiba Ha KOHLAX
oTp.* XKyku (Coleoptera) MmArkne
P P % Bropas u TpeTbA otp. Knonei (Hemiptera)
napbl HOT KOPOTKME 3
Bempsauka yK 6eraet no BodsHoli ckopnuoH
(Gyrinus sp.) | nosepxHocT sopwi | (Nepa cinerea) . Bodomepku
il (cem. Gerridae)
ceM. Bodono6ei (Hydrophilidae) 2 ®© ﬂ"V'HHb'e
TOHKWNe

*Kyku oBuraioTca B Boge, nepebupas Bcemu

wectoio Horam  EEEPEh THSFEE

B BOAe TeNno CHU3y OKpyXeHO BO34yXOM (cepebpuctoe)

Bonbwoii 60001106 Manbiii 60001106 (g
(Hydrous sp.) (Hydrophilus sp.)

§

[bixaTenbHas
Tpy6Ka A4’e”°X upyc

Mnaam (Aphelochelrus sp.)
(lliocorys cimicoides) s @
[nunHa Tena [nnHa Tena >
He MeHee 4 cm 13-18 mm

BHumaHwue! Bce octanbHble 80007110661
3HauYUTesNIbHO MeJibye!

cem. lnasyHyel (Dytiscidae) [1aduiu HaaKkpbiibs oueHb

KyKun nnaBatoT, fenasa CUHXPOHHbIN rpebok 3aaHel ManeHbKme
napoil Hor %’E’@ﬁ %’5‘@ (Notonecta glauca)
MnasyHey okatimneHHbili ' Iloz;oc:(y Y LLuTok CCGJ‘M'.IP;@HK”
(Dytiscus marginalis) (Acilius sp.) . Le'r,::gl,;Hb,,y,( orixidae)
TpaneyneBuaHbIN A = )
PUCYHOK Ha aAKpbIIb? g
O] KpynHble BeT/Nble

KyKI nepegHen rpyan

CXKenton @ rnap'b”_u
nonocon ®

/ nosepxHocTn q
AKPbINb
no Kpato * [Ina onpeaeneHuna Xykos pasmepom BOAb!

5 . TéMHblEe
Tena Metee T CM HEOBX0BUMO MCnonb30Barb | | | C PUCYHKOM
NpoeccHoHanbHble onpesenuTent B BUAE NATeH

nnn nosioc




Tabnuua 6-b-2  juuku Hacexombix
JINUMHKN CTPeKO3, NOAEHOK, BECHSIHOK, >KYKOB M BUCJIOKPbINIOK
el
[0noBa NNUNHKK CTPEKO3bl
(BNA CHM3Y)
Teno maccumBHoOe 6e3 XBOCTOBbIX JloNacTel
JIuYUHKU pa3HOKPbI/IbIX CMPEKOo3
(n/oTp. Anisoptera)

Macka noXKKoBuaHas

JluyuHku cmpekos (oTp. Odonata)
HwxHaa ryba npeBpalleHa B MacKy

Teno n3swHoe
JIu4UHKU pagHOKpbIIbIX CMPEKo3
(n/oTp. Zygoptera)

Tpu Bbab6ku [
XBOCTOBBIX s S cem. Couliidae 7l g:;’i?;:;;g;;";p ekosbl

RS

Horun I ;

Horn kopoTkie i )
_ ANVHHble ;

NenecTKka

JluyuHKU NOOEHOK
(oTp. Ephemeroptera) -
’ \_.-;g e Jeoku Macka nnockas K6
] cem. Gomphidae Kopomvicno
YCVKU TONCTBI T cem. Aeschnidae
eno
abpebl \ Mo\ YMNOWEHHOE, YCUKM TOHKMe
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Ta6bnuua 6-b-2

JluyuHku Hacekomobix (NpofosKeHne) [a]

JINYMHKN pyUYeNnHNKOB 1 6abouek

JluquHKu py4eluHuKo8e &
(oTp. Trichoptera)

bploLwKo NMUNHOK yANIMHEHHOE, Ha

(NpUUEnKK), TMYMHKM MOXOXWN Ha FYCEHULY, MOTYT OOMTaTb B UeXINKax

JINUMHKa He CTPOUT YEXINKOB
He MOoXO0Xa Ha ryceHuy
n/otp. Annulipalpia @

Monuyemponuoei
(cem. Polycentropidae)

bptoLwKo cTporHoe,
Xabpbl OTCYTCTBYIOT

rudponcuxuder (&)
(ceM Hydropsychldae)

Ha 6ptoLuke xabpbl,
JMYNHKM He NNoCKne

Puakocpunuoei
(cem. Rhyacophilidae) 5l
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Ha 6ptoLike
Xabpbl

Teno ynnowéHHoe
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€ero KoHue nmerTcAa BngonamMmeHeHHble HOXKW C KOTOTKaMU

HwuTteBuaHble
JInunHKa Noxoxa Ha ryceHuuy, »abpbl
obuTtaet B uexnunke

n/oTp. Integripalpia

JInunHKa BbIHYTa U3 Yexnmka

XapakTepHbl 6yropku
Ha NepBOM CermeHTe
6proLKa

BHumaHne! ina onpepeneHuna
NNYNHOK PYYENHNKOB OYEHb
Ba>XHO MMETb X YEXJINKMU.
dopma 1 cTpoeHne yexnmka ABNAITCA BaXKHbIMU
onpeaenuTenbHbIMU NPU3HaKammn

(Limnephilus sp.)

AHabonus J. pammomaynyyc
(Anabolia sp.) (Grammotaulius sp.)
JlumHogunroc ——————e @

Yexnumk 13 pacteHui /

MOXO Ha NMOA30PHYI0 TPYby

Boonb

yexsmka
[PacnonoXeHbl
NnasoyKu,
KoTopble
DJIVIHHee ero

= JluMHOGpUIOC Mpex2paHHbIli

(Limnephilus decipiens)
Yexnuk B ceueHnmn
TPEexrpaHHbIn

®

Xanecyc
Yexnuk ~ (Halesus sp.)
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(Nymphula nymphaeata)
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MPUNOXKEHWME 4. XMMHUYECKME METO/Abl UCC/IEAOBAHUA KAYECTBA BOAbI

Hanbonee pacnpocpaHeHbl Ba XUMUYECKNX Me-
TOAa nccneoBaHNs KavecTBa BOAbl: KONOMETpU-
YECKUIN 1 TUTPUMETPUYECKNA. NS 06LLEeCTBEH-
HbIX 3KOJIOTMYECKMX MCCNefoBaHW Hanbonee
NpYeMsieM BU3YyasibHbI  KONOPUMETPUYECKUIA
meTof, Hanbonee yao6HO UCNO/b30BaHNE TecT-
MOMNOCOK. XOTA, ecniv rpynnoi HabnaeHns pek
PYKOBOAMT XMMMK, TO TUTPUMETPUYECKNIA METOS,
[acT 60/1ee TOYHbIV pe3ynbTar.

XnmMunyeckne MeTofbl NO3BOMSKOT onpege-
NATb 06LLUME M CyMMapHbIe NokasaTte/iv KavecTsa
BOAb! (PaCTBOPEHHbIV KNCNOPO/, BOAOPOAHbIN
nokasatenb, bMK, XMK, obwwii dpochop v ap.),
cofiepXXaHne 6MOreHHbIX 31EMEHTOB, METa/I/0B,
OpraHuMYecKunx 3arpasHuTeneit, Hanpumep, MAB.

Hwxe nprBeaeHo obLyee onvcaHne Konopu-
METPUYECKOro Y TUTPUMETPUYECKOTO METOLOB".

KosnopumeTpuueckuii MeTos aHa/in3a Bogbl

KonopumeTtpuyeckum (0T aHramiickoro colour —
LIBET) Ha3blBAETCA METOA, aHa13a, OCHOBAHHbIN
Ha CpPaBHEHUW Ka4eCTBEHHOTO U KO/IMYECTBEHHO-
ro M3MeHeHMs MOTOKOB BUAMMOIO CBETa NPU KX
MPOXOXAEHUN Yepe3 UccneayeMblii pacTBop U
pacTBop cpaBHeHUs. OnpeaensieMblil KOMMNOHEHT
MPU NOMOLLM XMMMUKO-aHa/IMTUYECKON peakuum
NepeBOAMTCS B OKpaLLeHHOe CoeaMHEHNE, Nocne
4ero N3mMepseTcst MUHTEHCUBHOCTb OKPAaCKuW nosy-
4yeHHoro pacteopa. Mpu M3MEPEHUN UHTEHCMB-
HOCTM OKpacKu nNpob ¢ noMoLLbto nprbopa (hoto-
KOnopuMeTpa MeTof HasblBaeTcs (hOTOKOMI0pK-
mMeTpuyecknm. COOTBETCTBEHHO, NPU N3MepPeHN
MHTEHCUBHOCTM OKPAaCKWN BM3yasibHbIM ClOCO60M
(Hanpumep, OLEHKa WHTEHCMBHOCTUA OKpacku
CpaBHUTENIbHO C KakMM-1Mbo 06pasLoM) MeToq
Ha3bIBAETCH BU3Ya/IbHO- KOJTOPUMETPUYECKHUM.
Mocne 06paboTku 1 LO6aBEHNA peareHToB
Npo6bl NprobpeTatoT OKpacky. IHTEHCUBHOCTb
OKpacKkun SBNSETCA MEepOoi KOHUEeHTpauum aHa-
NM3MpyemMoro BellecTsa. Mpu BbINOSHEHMM aHa-
NN3a BU3yaslbHO-KOTOPUMETPUYECKUM METOLOM
(pH, xene3o obuiee, propua, HATPAT, HUTPUT, aM-
MOHWIA, CymMa MeTaiioB) onpeaesieHne nposo-
[ANTCS B KONOPUMETPUYECKNX NPOBMpPKax ¢ MeT-
KOV «5 M/1» IN6O B CKNSIHKAX € METKOM «10 MA».

* MypaBbeB A. I. PyKOBOACTBO MO OMpesesieHunio no-
Kasarteneli KayecTBa BOAbl MOMEBLIMM MeTOAaMU. —
3-e u3g,, gon. n nepepab. — C6.: «<KKpucmac+», 2009. —
220 c.

KonopumeTtpuyeckre Nnpobupku npeacTaBnsoT
co60i 06bIYHbIE, LUIMPOKO MCNOMb3yEMbIE B Na-
6opartopuax NPobMpPKN 13 6eCLBETHONO CTEKNA,
nvetoLme BHyTpeHHUI avameTp (12,8+0,4) Mm.
KonopvmeTtpuyeckne npobmupkn MOryt nMeTb
HECKO/IbKO MeTOK («5 M/», «10 M/1»), NoKa3biBato-
WX 06bLEM (M, cnefoBaTefibHO, BbICOTY), A0 KO-
TOPOro cnegyet HanoHUTL NPOGMPKY NPO6OIA,
4T06bI 06ECMEYNTL YA06HbIE 1 BNN3KNE YCNOBUS
[N BU3yaslbHOro KonopumeTpupoBaHust. O6bly-
HO KO/IOpUMeTpUYecKne Npobmupkn crtaparTcs
nogobparb O4MHAKOBOW (OpMbl U AMameTpa,
T. K. OT NOCNeAHUX 3aBUCUT BbICOTa C/I0Si OKpa-
LWEHHOro pacteopa. AHa/IOMMYHO NoA6MpatoTCs
N CKNAHKN 0718 KOIOPUMETPUPOBaHUSA, 00bIY-
HO 3TO anTekapckue (nakoHbl AnameTpoM [0
25 MM. Hanbonee TouHble pesynbTaTbl NP aHa-
NN3e BU3yanbHO-KONIOPUMETPUYECKUM METOAOM
[OCTUTaKTCA, eC/i CPaBHMBATL OKPACKy Mpoobsl
C OKPacKoW MOAENbHbIX 3Ta/lOHHbLIX PacTBOPOB.
Cnegyetr umeTb B BMAY, YTO BO3HMKawLWMe B
npovecce KOIOPUMETPUYECKNX peakunii oKpa-
CKM 06bIYHO MaI0yCTOMYUMBbI, NO3TOMY NP ONK-
CaHUM NPUrOTOB/IEHNA PaCcTBOPOB MNPUBOAAT,
npv HEOBXOAMMOCTU, U CPOKM NX XpaHeHus. s
YMPOLLEHMSA BU3yaIbHOrO KOMIOPUMETPUPOBA-
HMSA NPKW NOMEeBbIX aHaIM3ax OKPacKy pacTBopa-
Npo6bl MOXHO CpaBHMBATb He C 3Ta/IOHHLIMU
pacTBOpamMu, a C HapUCOBaHHOM KOHTPO/IbHOM
LUKaNON, Ha KOTOPOI 06pasLibl BOCNPON3BOAAT
OKpacky (4BeT WU MHTEHCUBHOCTb) MOAENbHbIX
3Ta/IOHHbIX PacTBOPOB, MPUrOTOB/IEHHBIX C CO-
6nt04eHVEM 3aflaHHbIX 3HAYEHW KOHLEHTpa-
LMW LLeNEeBOTO KOMMOHEHTA.

KOHTPONbHbIE LWKa/bl, NMPUMEHSIEMble NpK
BM3ya/lbHOM KO/OPUMETPMPOBaHMM B COCTaBe
HEKOTOPbIX TECT-KOMIM/IEKTOB, MpPUBEAEHbl Ha
LIBETHOM BKfafke. 3a pesynbrar aHaivsa npu
BU3Yya/lbHOM KOMOPMMETPUPOBaHUN NPUHMMA-
0T TO 3HaYeHMe KOHLIeHTpaLMu KOMIMOHEHTa,
KOTOpoe vMeeT 6amxaiwmii No okpacke 06-
pasel, KOHTPONbHOW WKasbl M60 MOAENBHOIO
3Ta/IOHHOTrO pacTBoOpa. Pe3ynbTar aHaim3a npes-
CTaB/ISAKOT B BUAE:

«Bnn3Ko M/ .
3HayeHne KOHLUEeHTpaLlun no wkKane

B cnyvasix, Kora okpacka pacTBopa-npobbl B KO-
NOPUMETPUYECKOI NPOBUPKE OKAKETCH UMEto-
Lleii NMPOMEXYTOUHYH UHTEHCMBHOCTb MeXay



KakKUMKn-nmbo o6pa3u,a|vu/| Ha KOHTpOI'IbHOVI LIKa-
e, pe3ynbrar aHa/in3a 3anncblBaroT B BUJE:

«OT file) M/ 1»,

Ecnn okpacka pacTBopa-npobbl B Konopume-
TPWUYECKOI NPOBUPKE OKAXKETCA WMHTEHCUBHEE
KpariHero obpasua Ha LKaie ¢ MakcMasibHOM
KOHLEHTpauuen, NpoBoAsAT pa3baB/eHne Npo-
6bl. [Mocne NOBTOPHOrO KO/IOPUMETPUPOBaHNUSA
BBOAAT NOMPaBOYHbIN KOIDHULMEHT AN yuéTa
cTeneHu pas3baBneHnsi Npoobbl. PesynbTtar aHanm-
3a B 3TOM C/lyyae 3anuncbIiBatoT B BUAE:

«BNn3Ko Mr/n».
3HaYeHne MakKcUMasibHOM KOHLUEHTpauunn no wkane

MNpwn aHanM3ax NnonesbIMU METOLaMU B IKCNeAM-
LIMOHHBIX YCNOBUAX YAOOHO (hOTOMETPUPOBaATb
MPO6bI C NOMOLLbIO MO/1EBbIX KOTOPUMETPOB (Ha-
npvMep, MnoseBoin Konopumetp Mapknm SMART
(LaMotte Co., USA). B yacTHOCTHW, ANa Taknx ue-
neri 3A0 «Kpucmac+» noctaBnseT KONOPUMETPSI
pasfINYHbIX TUMOB, UMetoLiMe HABoP CHEMHbIX
CBETO(U/ILTPOB B LUMPOKOM [AuanasoHe A/IvH
BOJIH BUAMMOTO CBeTa.

TUTpUMeETpUYECKUIA METO/ aHa/In3a BOAbI

Mpn BbIMNOMHEHUN aHa/IN3a TUTPUMETPUYECKIM
mMeToZoM (kapboHart, rnapokapboHar, Xxnopup,
KasibLWiA, 06LLas XECTKOCTb) onpeaeneHne npo-
BOZASAT B CK/ISIHKAX UM NPO6UPKax BMECTUMOCTLHO
15-20 mn, umetomx meTky 10 mi. B npouecce Tn-
TPOBaHWSA PacTBOP NepemeLlMBaloT CTEK/ISHHOM
Nasloykoil 6o BCTpsIXMBaHUEM. pn aHanuse
Ma/IOMVHEPAIM30BaHHbIX BOJ, LienecoobpasHo
NMPUMEHSATb TUTPOBaHHbIE PACTBOPbI C MOHWKEH-
HOW KoHUeHTpaumii (0,02-0,03 mosnb/n), KoTopble
MOryT ObITb NOyYeHbl pa3basieHnem 60/1ee KOoH-
LLEHTPUPOBaHHBIX TUTPOBAHHbIX PAaCTBOPOB AUC-
TUNNMPOBaHHON BOAOW. [Ansi yaobcTBa paboThl C
npobumpKammn NxX MOXHO yCTaHaB/IMBaThL B OTBEp-
CTUA MyTHOMepa IMB0o pacnonararb B LITATUBAX.

Tpebyemble 06bEMbI PACTBOPOB NPY TUTPO-
BaHWM OTMEPSAIOT C MOMOLLbIO GOpeToK, Mep-
HbIX NUMNETOK UK 60M1ee NPOCTLIX JO3UPYOLLNX
YCTPOWCTB: WNPULEB, KaIMOPOBaHHbIX Kane/b-
HUL 1 Ap. Hanbonee yno6Hbl 418 TUTPOBaHUSA
GHOPETKM C KPAHOM.

Ona ypobcTBa 3anofIHEHUSE MEPHbIX nune-
TOK pacTBopaMu 1N TUTPOBaHUS UX repMETUYHO
COEAMHAIT C PE3NHOBON FPYyLLENA, NCNONb3YS

amal

Puc. 1. CpefcTBa AO3MPOBKM PacTBOPOB:
a — 6topeTka ¢ KpaHoM, 6 — MepHas NUMNeTKa,
B — LUMPWL-L03aTop, I — NUMNeTKa- Karn efibHuLa
npocTas, i — KanefbHuua-piakoH

COELIMHUTENIbHYI0 PEe3VHOBYK TPYOKy. 3anpe-
waemcs 3anoJiHeHUe hunemokK pacmeopamu
nymém ux ecaceieaHus pmom! Elé ynobHee
paboTaTb C MepHbIMM NNeTKaMu, ycTaHaB/MBas
VX B LUTATVBE BMECTE C MEANLMHCKUM LLINPULLEM,
repMETUYHO COeAMHEHHBIM C MUNETKOW rMBKoN
TpYOKOIA, pe3VHOBOM U CUTMKOHOBOW.

6

Puc. 2. YcTaHOBKa 4151 TUTPOBaHKWA B LUTATUBAX:
a— MepHas nMneTka, 6 — 6ropeTKa ¢ KpaHOM

3mepeHne o6bEMa pacTBOopa B 6ropeTkax, Mep-
HbIX MPOOMPKaX, MEPHbIX KOb6ax MpPoOBOAMTCH
MO HKHEMY Kpato MEHMCKa XXNAKOCTW, B C/ly4yae
BOZHbIX PACTBOPOB OH Bcerza BOrHyT. [pu atom
rna3 Habnwogatens [LO/MKEH
ObITb Ha YPOBHE MeTKW. Heflb-

f,%_—:"‘& 39 BblflyBaTb MOCNEAHION Ka-
E] &  nmo pactBopa n3 nuneTku
1“5’ nnn 6ropeTkn. Heobxogumo
:f 3HaTb TaKXe, 4YTO BCA Mep-
ot Hasi nocya cTeknaHHas. OHa

op=q-——- 3 kambpyetca n rpagyvpyet-

cAa npu Temnepatrype 20°C,
MO3TOMY, 415 NOSTyYEHMNS TOY-
HbIX Pe3yNbTaToB M3MepPeHMNs
06bEMOB, Temrneparypa pac-
TBOPOB [J0/HKHA 6bITb 6/1M3Ka
K KOMHATHOW Mpu WCNOMb-

all|||1II!|1IIIIIIII!III:i:IIIrIIIIIIHIIIIIII



30BaHUN NUMNETOK, BIOPETOK U KanenbHu, Mpn
MCNOMb30BaHUM MEpPHbIX K06 Temneparypa
pacTBopa A0/mMKHa ObITb 6/1M3Kka K 20°C, T. K. 3Ha-
ynTeNlbHas BMECTUMOCTb MePHOW KONBbl NPUBO-

ANT K 3aMETHO OLNGKe B M3MEPEHUN 06BEMA
3a CYET TEM/IOBOr0 PacLIMPEHNs UM CxaTtus
pacTBopa Mpv OTK/IOHEHMSIX TemnepaTypbl OT
20°C 6onee yem Ha 2-3°C.

MPU/TOXEHWE 5. ONPEAENEHUE OBLLUX U CYMMAPHbBIX MTAPAMETPOB BO/bl

§1. Temnepatypa

KonebaHusa Temnepatypbl MO-pasHOMY BAUSAIOT
Ha pacTeHust U BOAHbLIX XMBOTHbIX. OAHUM XXUBOT-
HbIM NOAXOAUT TENMas BoAa, Apyrne MoryT cylue-
CTBOBaTb TO/ILKO B X0/I04HON. OT TemnepaTtypsl
BO/bl 3aBUCUT pa3BuTME (PUTO- 1 300M1aHKTOHA.

OT TeMnepaTypHOro pexvmMa 3aBuUCAT U XU-
MUYecKre napameTpbl Bogbl. Hanpumep, npu
MOBbILLEHUM TEMMEPAaTYPbl NOHWKAETCS PacTBO-
PUMOCTb ra3oB, B TOM YMC/e KACNOPOJA.

UT06bI OOHAPYXMTb TEMN/IOBOE 3arps3HeHune,
n3MepsnTe Temneparypy B HECKONbKUX TOYKax
BOLOEMa, OTCTOALLYMX ApYT OT ApYyra Ha HECKO/bKO
COTEeH MeTPOB: B MeCTe, Iie OXMUAeTCs TenIoBoe
3arpsi3HeHNe, 1 B KOHTPOJIbHOW TOUKe. B BbIOpaH-
HbIX MeCTax JO/DKHbI ObITb CXOAHbIE (IU3NYECKME
W TUAPONOTMYECKIME YCIOBUS: CKOPOCTb TEHEHWS,
rny6buHa, NpoAyBaeMoCTb, OCBELLEHHOCTb. B peke
TOYKa KOHTPONA [O/MKHA OblTb Bbille MO Teye-
HWIO, YeM BO3MOXHbI MCTOYHUK TEM/I0BOTO 3a-
rpA3HeHns. HeT cmbicna 3MepsATb Temneparypy
B MecTax BO3MOXHOI0 eCTECTBEHHOIO Mporpesa
BO/bl — Ha OTMENSAX U/IN B 3aPOC/IAX BOAHbIX pac-
TEHWIA, TaK KaK B NOA06HBIX MecTax Temneparypa
BblLLIE TEMMNEPAaTYPHOro (hoHa.

MeTog onpeaeneHns TemnepaTypbl BOAbI

O6opyodoesaHue: KannbpoBaHHbI TEPMOMETP,
NPo600T60PHUK (4151 TNYy6OKOBOAHbLIX M3Me-
pPeHUA).

lNMposedeHue usmepeHus:

Temnepatypa BOAbl onpefensetca Henocpen-
CTBEHHO Ha BOJ0EME KanMbpoBaHHLIM TepMmo-
MeTpoMm ¢ LeHon geneHmnsa 0,1-0,5°C. B otaens-
HbIX C/ly4yasix onpaBLaHO M3MepPeHue C LEeHOW
feneHua 1° C. TepmoMeTp ycTaHaBNNBaAtOT B MPO-
600T60PHUKE, KOTOPbIV pa3MeLLatoT Ha onpese-
NEHHOW rny6rHe, 1 BbILEPXMBAKOT TaM HE MeHee
5-10 MuH, nocne 4yero NPoO6OOTOOPHMK MOA-
HAMatOT 1, He BblHUMas TePMOMETP, cpasy Xe
onpegenawT TemMneparypy.

Mpy rNy60KOBOAHbIX U3MEPEHUAX HeOobXo-
LMMO MCMOoMb30BaTb MPO600TOOPHUKM OMNpPO-
KNAbIBaOLLLErocs Tuna, 3arnoiHseMble BOLOM Ha
HeobxoAMMO rnybuHe. Temnepatypy noBepx-
HOCTHbIX C/IOEB OMpefenstoT, onyckas TepMo-
MeTp Ha rnybuHy 15-20 cM. Temneparypa B no-
BEPXHOCTHbIX CNOAX BOAbI MOXET OT/IMYATLCSA OT
Temnepartypbl Ha riybrHax B HECKO/IbKO METPOB,
Ha 3-5°C 1 6onee.

O6paTnTe BHUMaHVe Ha BnajatoLiue B BOAO-
éM peKu, KaHasbl U CTOYHbIe KaHaBbl. Mpy Hanw-
YN TAKOBbIX M3MepPSATb TeMnepaTtypy cnegyet
B 30HaX CMeLleHUsi BOAbl, B MecTax UX BnajeHus
B BOA0EM. MOXXHO roBOPMTL O TEM/I0BOM 3arpss-
HeHWW BOL0EMa, eCNIN TEMMNepaTypHas pasHuLa
B KOHTPOJIbHBIX TOYKAX COCTaBNSIET HECKO/IbKO
rpagycos.

MorpewHoCcTs U3MepPeHnsa Temmneparypsbl
MOXHO CBECTM K MUHWMYMY, BbINO/IHUB Clefyto-
Lue npasuna:

e [519 U3MEPEHUIA UCMONb3YNTE TONMLKO Ka-
NM6poBaHHbI TepmomeTp. OTKannbpoBaTb
TEPMOMETP WM MPOBEPUTb €ro TOYHOCTb
MOXHO, OnycTuB ero B Tatowmin nég (0°C)
1 B Kunswyto sogy (100°C);

e V3MepAiiTe TemMnepaTtypy B pasHbIX TOUYKax
OLHUM 1 TEM )e TEPMOMETPOM; PE3Y/IbTaTOM
N3MepeHNs cunTaiite cpeHee apupmeTnye-
CKO€e HECKOJIbKNX HabMOAEHWIA.

BaxkHo! [1ns nosyyeHns LOCTOBEPHbLIX BbIBOLOB
0 TOM, AABNISIETCA NIN U3MEPEHHas Temneparypa
BOZbl HOPMOW MM HET, NonpobyiiTe CpaBHUTbL
CBOM pe3y/bTaTbl C aHHbIMW MHOTO/IETHUX Hab-
NIOAEHNRA.

TemnepatypaBoAbl NOBEPXHOCTHbIX UCTOYHMKOB
3aBUCUT OT TeMnepatypbl BO3yxa, ero BlaxHo-
CTW, CKOPOCTM M XapakTepa ABWMXXEHWUS BOAbl U
psaga apyrux gaktopos. OHa MOXET U3MEHATLCA
B LUMPOKNX Npefenax B 3aBMCMMOCTM OT Ce30Ha:
o071 0,1 o 20°C n Bbiwe.



He3HaunTenbHOe NOBbILLEHWE TeMIepaTypbl
MOXXET roBOpPUTb O ANNTE/IbHOM BO3AENCTBUU
Ha peKy XO3AWCTBEHHOWN AeATeNlbHOCTU NOAEN.
B0O3MOXHO, psiAoM Obinv CneHbl AepeBbs, 3a-
TEHALWME BOLOTOK. HarpeBaHmio BOAbl MOXET
CMOCO6CTBOBATL 3P0O3KS MOYB, BbI3BaHHAsi B TOM
ynucne yaaneHWeM pacTeHWid BOONb PEKW, He-
KBa/IMPULMPOBAHHON XO3ANCTBEHHOW feAaTesb-
HOCTbO, CTPOMTENBCTBOM WM Ap. IPO3ns MoYB
BANSIET HA MYTHOCTb BO/bI, YTO B CBOK 0Yepeb
noBbILIAET TEMNepaTypy.

KpaTkoBpeMeHHOe MOBbILLEHNE TemmnepaTy-
pbl BOALI MOXET ObITb BbI3BaHO 3a/1MOBbLIM COPO-
COM ropsiyei Boibl B BOJOTOK NPOMbILLI/IEHHbIMY
npeanpuaTUAMN. Tak)Ke MCTOYHMKOM TEMNI0BOr0
3arpsi3HEHNst PEKN MOTYT ObITb TEM/IOBbIE 3/EK-
TpoCTaHUMK. TennoBoe 3arpsi3HeHne pekun ne-
TOM BbI3bIBAlOT W JOXAEBbIe BOABI C YNULL, TPO-
TyapoB, NapKoB".

§ 2. BogopoaHbiii NokasaTe/nb

[lns BCEro XXnBoro B BOAE, 3a UCK/IIOYEHVEM He-
KOTOPbIX KMCIOTOYCTOMUMBBIX BaKTEPUIA, MUHK-
Ma/IbHO BO3MOXKHasA BennumHa pH = 5. [loxab
C pH<55 cuuTaeTcs KWUCMAOTHbLIM, a B MUTbe-
BO Bofe ponyckaetca pH 6,0-9,0; B BOgoE-
MaxX XO3SIMCTBEHHO-MUTLEBOINO W  Ky/bTYpPHO-
6bITOBOr0 BOAOMNONb30BaHNA — 6,5-8,5.

B pekax B HOpPMa/lbHbIX YC/IOBUSIX MOKa3a-
Tenb pH 06bI4HO KONebnetcs o1 6,5 ao 8,5. 3Ha-
YyeHne BOAOPOAHOrO nokasaresns 3a npegenavu
3TOro AmanasoHa HebnaronpuATHO A9 rMapo-
OUOHTOB — XWMBbIX 0buTatenei. BennunHa pH
3aBUCUT OT MHOIMX (haKTOpOB, BK/KO4Yas Aes-
Te/IbHOCTb PacTeHWn. PacTeHns LHeM ycBauBa-
0T ABYOKUCb Yrnepoda 13 BoAbl U CHUXAT eé
KWCMOTHOCTb, pH BO3pacTaet, a HoYbl0 Npouc-
XOAMT 06paTHbIA NpoLecc.

[ns onpegenexHns pH ncnonb3yoT pH-meT-
pUI0 1 BM3YyaslbHYH KONOpUMETPU0. pH-meTpus
npegnonaraeT n3MepeHve BOLOPOLHOro no-
Kaszarensa C MOMOLLbI CTauMOHapHbIX nabopa-
TOPHbIX NpMbopoB — pH-mMeTpoB. BusyasbHO-
KOMIOpUMEeTpUYECKoe OonpejefieHne npoBso-
AVTCA C UCNOJSIb30BaHMEM MOPTATUBHbLIX TECT-
KOMI/IEKTOB, OCHOBaHHbIX Ha peakuun yH1Bep-
Ca/IbHOro NI KOMOMHMPOBAHHOIO UHAMKAaTOpa

*  MwutyenM.*MitchelM.K.+ Crann Y*Stapp W.B.+. INo-
Kasarenb KadecTBa BOAbl. [10/1eBOE PYKOBOLCTBO MO
MOHMTOPUHIY KadectBa BoAbl (GREEN, USA): nepesof
caHrn.— Cr16.; «Mpo3payHble BoAbl HeBbI», 1995. — 36 C.
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C BOJOPOAHbLIMU MOHaMK, CONPOBOXAAtoLLLECA
N3MEHEHNEM OKpacku pactBopa. TOYHOCTb U3-
MepeHnst BOAOPOLHOIOo rnokasaressi C MOMOLLbO
pH-meTpa mMoxeT 6bITb Bbicoka (4o 0,1 egu-
HUL pH 1 MeHee), C MOMOLLbID BU3yasibHO-
KO/TOPUMETPUYECKNX TECT-KOMMIEKTOB — OKO-
no 0,5 eguHuy, pH.

[ns 6bICTPOro aHasnM3a HEeM3BECTHbIX pac-
TBOPOB MCNosb3yetcs pH-uHankatopHasa oOy-
mara, MmMeroLLas TOYHOCTb onpegeneHus pH He
6onee £1, YTO HELOCTATOUYHO /1S BbINOJIHEHUSA
aHanmMsa NpUpoAHON 1 NTLEBOW BoAbl. OfHa-
KO npu rpy6oin oueHKe Ha HayaslbHOM YPOBHE,
5-8 Kknaccol, MHAMKATOpPHaa bymara Takxe Mo-
XET ObITb NONe3Ha.

Ana onpepeneHns pH no WHAWKATOPHOWU
bymare HeobxoAMMO OTpes3atb paboyunin yuya-
CTOK pa3MepoM OKOoJ10 5X5 MM, onycTuTb pabo-
4unii y4yacToK B aHaM3npyemyto sogy Ha 5-10 c,
He CHMMas 3aWMTHON NNEHKN. Yepe3 3 MUHYTbI
CpaBHUTE OKpacKy y4yacTka ¢ obpasuamu KOH-
TPONbHOW LWKanbl. 3a pesy/nbTar aHainsa npu-
HVYMaliTe 3HayeHne pH, cooTBeTCcTBYIOWEE 6/U-
Xaniwemy Mno okpacke o6pasuy LWKabl, npu
MPOMEXYTOYHOWN OKpacke — COOTBETCTBYHOLLUI
MHTEPBa/l 3HavyeHuin pH. MOXHO 3aroToBUTb
y4aCTKMU WHAMKATOPHOM MOMOCKM 3apaHee, HO
MakcMyM 3a 1 yac fo aHasm3a. [Mpumep nogo6-
HOM MHAMKATOPHON BGymarv n LKaibl — TecT-
cuctembl «Kpucmac+».



KauecTBeHHble pH-uHAW-
KaTopHble TecT-MOJIOCKN
NpoOu3BOAMUT, Hanpumep,
HemeuKasn KoMNaHuns
Merck. OHM no3BOMIAT
onpependats pH B NHTEpP-
Basie 3Ha4yeHuii ot 0 go 14
C lwarom nsmMepeHuii fo 0,2 e,

Hvke Mbl NPUBOAUM eu3yasbHO-Ko/0puMem-
pudeckuii Memood onpejeneHnsa pH Kak 6onee
TOYHBIW BbILEONUCAHHOIO, HO TaK TakKXxe Mnpo-
CTOI M JOCTYHBIA.

O6opyodoeaHue u peaKkmusbol:

MuneTka-kanenbHuua (0,50 m); Npobupku Ko-
NOPUMETPUYECKME C METKOM «5 M/T».

PacTBOp yHMBepCa/IbHOro MHAMKATOPA.

KoHTponbHasa wWwkana obpasuoB OKpacku
pacTBopoB Ans onpegeneHusa pH (pH 4,5; 5,0;
5,5; 6,0; 6,5; 7,0; 7,5; 8,0; 8,5) n3 cocraea TecT-
KOMMMeKTa WaM MPUroToB/ieHHas CamMOCTOSA-
TeNbLHO.

MpuUrotoBeHne PacTBOPOB CM. HUXE.

BwuinonHeHue asanusa:

1. KonopuMmeTpuyeckyto Npo6bupky CrosiocHU-
Te HeCKO/IbKO pa3 aHa/M3MpyeMoin BOLOMW.
B npobupKy HaneiTe 40 METKN aHaIn3mpye-
myto oy (5 mn).

2. [Job6aBbTe nuneTKol-kanenbHMUe 3—4 Kar-
nn (okono 0,10 mn) pacteopa yHMBEPCA/Ib-
HOro UHAMKATOPa N BCTPSAXHUTE NPOBUPKY.

3. Okpacky pacTBopa cpasy e CpaBHUTE C KOH-
TPO/NbHOW WKaoi, BbIGNpas 6/ivmxaiLumnin no
XapakTepy oKpacku obpasel, Wwkanbl. Okpa-
CKy Habnofainte cBepxy 4epes OTKpbITOe
OTBEPCTUE MPOBMPKN Ha 6enom (hoHe npwu
[0CTaTOYHOM OcBeLleHun. Onpegenute co-
OTBETCTBYHOLLEee 3HaYeHne pH.

KOHTpO/Ib TOYHOCTW onpeaeneHns BO4OPOAHO-
ro nokasaresi MOXeT ObITb BbIMONHEH NyTéM Te-
CTUPOBaHMA crneLymasbHO NPUroTOB/IEHHBLIX KOH-
TPO/NbHbIX BY(hePHbIX PACTBOPOB, UMEIOLLIMX 3Ha-
yeHus pH, 6113kne npuBeLEHHbLIM 06pasLiaM Ha
KOHTPOJIbHOW LWiKane. [ns KOHTPONsA 3HaYeHui
pH 6ydepHbIX PacTBOPOB pPeKOMeEHAYEeTCA WUC-
nonb3osatb pH-meTp. CocTas 6ydepHbIX cmecei
[ANA NPUTroTOBNEHUA KOHTPO/IbHBLIX PacTBOPOB
npvesegeH B lNpunoxeHnn 1 PykoBoAacTBa Mo
onpejeneHnto nokasaresiein Kayectsa BOfp! No-

nesbiMn Metogamn Al MypasbeBa (Kpucmac +
CaHkT-leTtepbypr, 2009).

Pacmeop uHOukamopa yHueepcanabHo20

PacTBop A. 0,10 r uHamkaropa 6poMTMMOSIO-
BOIO CMHero nomeLatot B ¢apgoposyto CTyn-
Ky 1 pacTBopsoT ¢ pactupaHvem B 8,0 mn pac-
TBOpa rMAPOKCUAA HATPUSA C KOHLEHTpaumer
0,02 monb/n.

Tyna xe npubasnatwot 50 ma 3TUNIOBOrO
cnupTa-pekTugunkara, NepeHocsT CMecb B Mep-
HYI0 KONI6y BMeCTUMOCTbI0 250 M 1 JOBOAAT
06BbEM pacTBOpa AUCTUINNPOBAHHOM BOAOW A0
MEeTKMU.

PacTBop b. 0,025 r uHAMKatopa METUIOBOTO
KpacHOro noMeLLarT B (hapopoByro CTYMNKy U
pacTBOPAIOT C pacTupaHmem B 4,6 M pacTsoparu-
[ApoKcuaa HaTpus ¢ KoHUeHTpauwmein 0,02 monb/n.
Tyfa e npubasnsAT 50 M 3TMNOBOrO cnupTa-
peKkTumKaTa, NepeHoCcAT CMeCb B MEPHYHO KOMBY
BMECTUMOCTbI 250 M/ 1 10BOAAT 06BEM PacTBO-
pa AMCTUNNMPOBAHHOW BOAOM 10 METKM.

PacTBopbl A 1 b cMelLrBaloT B COOTHOLLEeHMK 1:1.
PacTBOp YHMBEPCASILHOTO MHAMKaTOpa YCTOM-
4YMB NPU XPaHEHUN.

Monyuns 3HayeHne pH, npoaHanu3upyiTe, sB-
NAETCHA 1M HOPMOW Takoe 3HavyeHue AN Balle-
ro BofoTOKa. [nsi NUTbEBON W XO3ANCTBEHHO-
ObITOBOIM BOAbI ONTUMa/IbHLIM CUMTAETCS YpPO-
BeHb pH B Anana3oHe oT 6 A0 9 eanHUL,

Ecnn nokasatenb He COOTBETCTBYET HOPME,
nonpoobyinTe BbISICHATb MPUYMHY OTK/IOHEHWS.
BennumHa pH npmpoaHbIx BOg, onpegensietcs B
HEKOTOPOW CTENEHW reonornein Bogoc6opPHOro
6acceiHa. Tak, eCTECTBEHHOI NPUYNHON 3Haue-
HWI pH B peke MOXET ObITb Ha/IMYNe r'yMyCOBbIX
KNCNOT, 0CO6EHHO (YNIbBOKMCNOT, B N36bITKE NpK-
CYTCTBYHOLLME B MOYBAX IECHbIX 30H U 06najato-
LMe XOpoLled MUrPaumOHHON CNOCOBGHOCTLIO.
KncnoTtHble AOXAW, KOTOPbIE MOBbILWAKT KUCIOT-
HOCTb BOAbI B peKax, — NPuy/Ha aHTPOMOreHHbIX
OTK/TOHEHWIA BOAOPOAHOI0 NoKasarens.

§ 3. PacTBOpéEHHbII Kucaopog. bMNK

BakHasi XapakTepucTvka NPUPOAHbIX BOL —
6vonornyeckoe notpebneHne  Kucnopopa
(BIMK), TO ecTb KONM4ecTBO KUCNOPOAa, Heob-
XOAMMOE /1 OKUC/IEHNA HaxOAAaLWMXCA B BOAE



6) pacteop 500 r ruapokcuga Hatpus B 500 mn
ANCTUNAMPOBAHHOW BOAbI, NpeaBapuTe/ib-
HO NPOKUNAYEHHON U OXxNaxXaeHHOoM. O6b-
éM CMeLlaHHOro pactesopa LOBOAAT B MOA-
xopsuen nocyge fo 1000 mn guctnunanpo-
BaHHOW BOAOI. He 3a6biBaiiTe NP0 TEXHUKY
6e3onacHocTw.

BblwenepeuncneHHble mMeTogbl NO3BONAIOT
paccunTaTb KOHLEHTPaLUI0 pacTBOPEHHOIO
Kucnopopga (B Mmr/n), creneHb HacbILWEeHUS UM
BoAbl (B %) MO OTHOWEHWNIO K paBHOBECHO-
My cofiep)KaHuUIO Npu AaHHbIX Temmnepatype
n atmocpepHom gasneHumn n sennunHy BrKs5.

Mocne nonyyeHns pesynbtata NpoaHaIn3npyii-
Te, 0 YeM OH CBUAETeNbLCTBYET. [114 3TOro cpas-
HWUTE ero ¢ HopMaTMBamu Balleli cTpaHbl. Ecin
NoMy4YeHHbI BapunaHT He cootsetcTByeT MAK,
nonpoo6yuiTe HainTV NPUYNHBLI HECOOTBETCTBUS.
B NoOBepXHOCTHbIX BOAax, B 3aBUCMMOCTU
OT Tuna BOoAOEMa, BennumHa BIK5 (BMK 3a
5 cytok) kone6netcs ot 0,5 go 5,0 mr/n v noga-
BepXXeHa Ce30HHbIM U CYTOYHbIM U3MEHEHUSIM.

MNpeBblweHne nokasarend BIK mMoxeT 6bITb
CNeAcTBMEM  @HTPOMOreHHOro  3arpsi3HeHus
NPUPOAHBIX BOA OPraHNYeCcKUMN BeLLecTBaMu.
Ecnn mx MCTOUYHUKN MOXHO WHAEHTU(HULMPO-
BaTb MO TOYKaM cbpoca, TakMe UCTOYHUKM Ha-
3bIBatOTCA /IOKa/IbHbIMWU. OHUM BK/IKOYAOT B Ce64
LLeN/110/103HO-6yMaXKHbIe 1 fleconepepabarbisa-
toLLMe KOMOUHATbI (IMTHWUHBI), MSICOKOMOUHATbI
(6enkoBble COeAUHEHMS), CENbCKOXO3ANCTBEH-
Hble NPeanpUATAS.

He nokanbHble 3arpsa3HeHnst NocTynarT U3 MHO-
MMX UCTOYHUKOB, KOTOPbIe TPYAHO NAEHTUDULM-
poBatb. OHM BK/OYAKOT B Ce6S:

e OTOKW AOXAEBbIX U Ta/lbIX BOA FOPOAOB, KO-
TOpble HecyT 3arpsi3HeHust U3 HenerasbHOW
KaHaiM3aLmmn B CUCTEMY CTOKOB AN A0Xe-
BbIX BOJ, (heKa/Mn KOLWEK M cobak ¢ ynuy,
 TPOTYapOoB;

e  Ce/lbCKOXO3SNCTBEHHbIE CTOKW, KOTOpPbIE CO-
AepxXaT 6OreHHbIe 3/IEMEHTbI C NONeil;

e TOTOKM CKOTHMKOB, coaepxalive ekanb-
Hble BellecTBa.

MPUNOMEHUE 6. ONPEAENAEHUE OBLUEM XXECTKOCTU

JKECTKOCTb BOAbl — €LLE 0fHa U3 Ka4eCTBEHHbIX
XapaKTePUCTUK, KoTopasi 06ycnosneHa npw-
CYTCTBMEM PaCTBOPUMbIX Y MasIopacTBOPUMbIX
CONen-MnHepanos, rnaBHbLIM 06pa3oM — MOHOB
Kanbuus (Ca,,) n marHusa (Mg,,).

OO6LLYH0 XECTKOCTb MOXHO ornpeaennTb ¢ NoMo-
LLbt0 TECT KOMNNeKTa «OXK-1»",

Mpennaraemblii MeTOZ onpeseneHns obLlein
XECTKOCTN KakK CyMMapHOW MacCOBON KOHLIEH-
TpaLMn KaTMOHOB Ka/lbLMA U MarHus OCHOBaH
Ha peakuuy conel KanbUns 1 MarHns ¢ peaktu-
BOM — TPWIOHOM b, ABYHATPMEBOW COJbIO 3TU-
NeHAVaMUHTETPAYKCYCHOM KACNOTbI.

AHann3 NpoBoASAT B aMMMavyHOM GydepHOM
pactsope npu pH 10,0-10,5 TUTpUMETPUYECKUM

*  Tect-komnnekt «OX-1» npegHasHayeH 414 Konmye-
CTBEHHOIO 3KCMPECCHOro onpeaeneHns o0LLen XECT-
KOCTV (CYyMMbl MONAPHbIX KOHLEHTPAaL Wi 3KBUBAIEHTOB
WOHOB Ka/lbLMsl U MarHus) B BOAE B MONEBbIX, labopa-
TOPHbIX 1 MPOM3BOACTBEHHLIX ycnosusx (http://www.
christmas-plus.ru/portkits/portkitswater/tk02/tkojl).

MeTOOM B MPUCYTCTBUWN XPOMOBOFO TEMHO-
CMHEro UHAMKaTopa.

OnpedeneHue obuweli xécmkocmu. O6opyao-
BaHWe N peak TUBbI:

BaHs BOAsAHAsA; HOXHULLbI, MasoyKa CTeKNAHHAS;
nMneTka Ha 2 M UK Ha 5 M1 ¢ pe3nHOBOI rpy-
wei (MeAULMHCKMM LWINPULLEM) U COELUHUTE b-
HOM TPyOKON; nuneTka-kanenbHULA, CKASHKa
c meTkoin «10 mn». Boga guctunimpoBaHHas,
pacTBop 6yepHbIil aMMUaYHbI; pacTBOP UHAM-
Katopa XpOM TEMHO-CMHEro KMUC/0THOTO; pacT-
Bop TpunoHa b (0,05 monb/n 3kB.).

BbinonHeHwe aHanm3a:

1. B cknsiHKy Hanente 10 Mn aHanM3npyemon
BOABbI.

2. [o6aBbTe B CKNAHKY NUNeTkamMu 6—7 Kanesb
pacTeopa bythepHOro ammmavyHoro u 4-5 ka-
nesib pactBopa XPOMOBOro TEMHO-CUHEr0
NHAMKaTopa.
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3. TepMeTM4HO 3aKpoliTe CK/IAHKY MPOOKOi
1 BCTPSXHWUTE A4/19 MEPEMELLIMBAHUS.

4. TlocTeNeHHO TUTPYITEe COAEPXMUMOE CKIISH-
K1 pacTBOpOM TpunoHa b o nepexosa okpa-
CK/ B TOYKE IKBUBAJIEHTHOCTU W3 BWUHHO-
KpacHoi B sipKo-ronybyto. Mepunoanyecku
BCTPSAXUBANTE CKNAHKY AN NepemellnBa-
HUA Npo6bl. Onpefenute 06bLEM pacTBopa,
MN3pacxof0BaHHbIN Ha TUTPOBaHWe 0OLLel
XECTKOCTU (Vg M).

MpumeyaHue. Mocne N3MeHeHNUs OKpacky npoby
Heo6x04AMMO BblAepXaThb ewwé 0,5 MuH. ansg non-
HOro 3aBepLueHuns peakumn. Okpacka pacTBsopa
MOXeT HECKO/IbKO BOCCTaHOBUTbLCA. B aTOM
cnyyae Heobxoanmo Ao6aBNTb eLLE HEKOTOpOoe
KONMYecTBO pacTBOpa TpusoHa b.

5. PaccuuTalite BenMUUHY O06LLEe YXECTKOCTU
(Coy) B MMOB/N 3KB. NOOPMYTIE:

C = VX Hx 1000
PK VA '
rae: V,, — 06bEM pactBopa TpunoHa b, n3pacxo-
[l0BaHHOIO Ha TUTPOBaHue, M/; H — KOHLEeHTpa-
Lna TUTPOBAHHOIO pacTBopa TpuioHa b, monb/n
3KB.; V, — OOBEM BOZbI, B3ATOI Ha aHaNW3, M,
1000 — Ko3ahpnumeHT nepecyéTa eanHINLL U3me-
peHus 13 Monb/n B MMonb/n. unn gnsa 'V, = 10 mn
1n H = 0,05 monb/n 3KB. NO cneayLLel hopmyne:

Cox=Vox X 5.

Umak, ebl nonyyunu KonuyecmeeHHyio eenu-
4YuHy obwel xécmkocmu 600bl 8 uccsedye-
mom eo00éme. Credyrowuli wiaz — NOHAMS,
0 4ém 2080pum pesynomam. [Ipoeepbme no-
JlyyeHHble OdHHble HA coomeemcmeue Hop-
mamueam. [lpu omknoHeHuu nonpoG6yiime
OMbICKaMb NPUYUHY.

BennmumHa XECTKOCTN BOAbI MOXET BAPbMPOBATLCA
B LUMPOKMX Mpejenax B 3aB1UCUMOCTM OT TuMa ro-
pog v noys 6acceliHa BOgocbopa, OT ce30Ha 1 no-
FOZHbIX YC/IOBUIA. YKECTKOCTb YBENNUMBAETCS 13-3a
“cnapeHus BoApl, yMEHbLLAETCH B CE30H JOXAel
1 B Nepunof TaaHnsa cHera. X)KECTKOCTb BO/bl 3aBU-
CWUT 1 OT TMNa BOA0EMa. PeyHas Boga 06bI4HO 06-
nagaeT OTHOCUTE/IbHO HEOO/bLLION YECTKOCTbIO
(1-6 mr-aks/n), 0gHaKO BOAa pek, NpopesatoLmx
TOJILLY N3BECTKOBbIX U TUMCOBbIX MOPOL, YacTo OT-
nnyaetcs 60MbLUOIN YXECTKOCTLIO. BbicOKas XECT-
KOCTb BOZbl YXyALIAeT OpraHo/ienTnyeckme cBoim-
CTBa BOAbl U NPUAAET el ropbKOBaTbI BKYC.

KanbumneBast XECTKOCTb 06yCnoBneHa pac-
TBOPEHMEM N3BECTHAKA M Mefa B COCTaBe [Ha U
6eperos BOJOTOKa. B paioHax, rae 6o/bLue fo-
NOMUTa, YeM U3BECTHAKA, MOXeT npeobnasarb
MarHveBas >XECTKOCTb.

MogpobHoe onucaHve MeToLOB onpegene-
HUA KapbOHATHON XECTKOCTU W LLENOYHOCTH,
KanbLMA 1 MarHusa cMoTpuTe B «PyKOBOACTBE MO
onpejeneHnto nokasaresiein Kayectsa BO/p! Mo-
neBbiMn MeTogaMu» MypasbeBa Al

MPU/IOXKEHWE 7. ONPEAE/NEHUE BUOTEHHbIX 3/IEMEHTOB

BrOreHHbIMU anieMeHTaMn, Unn GuoreHamu, Ha-
3bIBAKOTCSA 3/1IEMEHTbI B COCTaBE XVBbIX OPraHn3-
MOB: a30T, pocdop, cepa, Xeneso, KanbLuii, mar-
HWI, Kanvin 1 gpyrve. Bornpockl KOHTPONS Kave-
CTBa BOAb! M 3KONOrMYECKOIN OLEHKN BOLOEMOB
BHEC/IM B NMOHATWE GUOTEHHbIX 3/1IeMEHTOB 60/1ee
onpegeneHHbI CMbIC/T: K HUM OTHOCHAT coefivHe-
HWS, KOTOPbIE ABNATCA NPOAYKTaMU XXU3Heaes-
TeNbHOCTU Pa3/INYHbIX OPraHM3MOoB U ABNAKTCA
«CTPOUTENbHLIM MaTepuanom» Aff XUBbIX Op-
raHu3mMoB. B nepByto ovepesb K HUM OTHOCATCSA
COeVHEHWA a30Ta: HATPATbl, HUTPUTBI, OpraHu-
YecKne N HeopraHNYeckne aMMOHUIiHbIE COeu-
HeHus, a TaKkxe (ocdopa: oprodocharsl, NONU-
(hochatbl, opraHuyeckme 3gupbl HochopHON
KMCNOTbI 1 Ap.

§1. Hutpartnl

CoeHEHUS a30Ta, MonaslUMe B BOAOEMbI U3
BHELUHUX CTOYHMKOB, NPe06pasyoTcs 13 04HOM
(hopmbl B Apyryto. Hanprmep, B Te4eHne nepBabIx
4acoB Nnoc/e NonafaHys HaBo3a B BOAY 06Hapy-
KMBAETCA NOBbILEHHOE COAEPXKaHVe KaTVOHOB
aMMOHMS1, MOTOM KaTMOHbI aMMOHUS NepexoaaT
B HUTPWUTbI, U 3aTeM, MOYTK Cpasy, — B HUTPATbI.
370 coNM a30THOI KUCMOThI. TaKM 06pa3om, Hi-
TpaTbl — 3TO HaKOMUTENIbHAs XapakKTepPUCTUKa,
ornpejesnieHre KOTOpoi Hanbonee JOCTYNHO A1
00LLeCTBEHHbIX UCCefoBaTenei.

MeTtop onpepeneHns HUTPaT-aHUOHOB B BOJle
ABNAETCA yHI/I(*)I/IU,I/IpOBaHHbIM M OCHOBaH Ha BU-



3ya/lbHOM CpaBHEHUWN OKPacKu Npo6bl nccneay-
€MOi1 BOAbl C KOHTPO/IbHON LUKa/I0i 06pa3LioB
OKpacky BOAHbIX PacTBOPOB C Pa3/MYHbIM CO-
AepXXaHnem HUTpaT-aHUOHOB.

CaMblii NPOCTON MeTOA OnpefeneHns HUT-
paToB B Npo6e BOAbl BO3MOXEH NpU 1CNO/b30-
BaHUW VHAMKATOPHOW GyMarn — TeCT-MOMOCKN.
[nsi 3TOro HeO6X0AMMO OTpe3aTb pabounin yya-
CTOK MHAMKATOPHOW MOIOCKN pa3MepoM OKOJI0
5x5 MM, onycTuTb paboymnii y4acTok B Npoby Ha
5-10 cek., He CHUMas 3alMUTHON NNEHKKN. Yepe3
3 MUHYTbI CPaBHWUTE OKpacky yyactka ¢ obpas-
LlaMN KOHTPOJIbHOM LWKabl. 3a pesynbrar aHa-
n3a NPUHMMaNTe 3HaYeHMe KOHLEHTpaumu,
COOTBETCTBYHLLEE BNMXKaLLEMY NO OKpacke 06-
pasuy LWKasbl. [Ipn NPOMEXYTOUYHOI OKpacke —
COOTBETCTBYIOLLMIA WHTEPBAST KOHLEHTPALMIA.
PesynbraT aHa/In3a, T. €. KOHLEHTpaL Mo HUTpa-
TOB, U3MepAT B Mr/n. MprMep NoLOGHON WH-
ANKATOPHON BGymMarn 1 LKasbl — TeCT-CUCTEMb!
«Kpucmac+».
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Takylo TeCT MNONOCKY MOXHO 3akasaTtb B
000 «Kpucmac+». Takxke KavyeCTBEHHblE UHAW-
KaTOpHble TECT-MOOCKM NPOU3BOANT HEMELIKas
KomnaHusa Merck2.

Bonee TO4YHOE oOMpefeneHne HUTPaT-aHNOHOB
OCHOBAaHO Ha Mpe[BapuTe/lbHOM BOCCTAHOB-
NEHUN LMHKOBOW MbibI0 HUTPAT-aHWOHOB [10
HUTPUT-aHWOHOB C MocneaylLM 06pa3oBa-
HMeM a30KpacuTenst B NPUCYTCTBUN CynbhaHu-
NOBOWA KMCNOTbI U a-HaTUNAMMHA MO peakLmu,
onu1caHHol Npwv onpeAeneHn HUTPUTOB.

[nana3oH onpegensieMbiX KOHUEHTPaUNA HNT-
paT-aH1MoHoB B Boge — oT 0 go 50 mr/n. O6bém
npo6bl, HEOOGXOAUMONM ANa aHanm3a, COoCTaB-
naet 6 M.

MpOAOMKNTENIbLHOCTb BbIMOMHEHUA aHau-
3a— He 6osee 25 MUH.

O6opyodoeaHue u peaKkmuebi:

MopoLWOK LMHKOBOIO BOCCTAHOBUTENSA, pac-
TBOP O-Ha(TUNamMuHa, pacTBop cynbhaHuio-
BOI KMCNOTBI.

MNuneTtka-kanesnbHULa Ha 3 M/, NPOGUPKY,
rpagyvpoBaHHble Ha 15 mn ¢ npobkoii (2 wr),
CKNAHKN A1 KONOPUMETPUPOBAHUS C METKOW
«10 Mn» (2 WT.), hiakoH A5 NPUroToBIEHUA pe-
aKTVBa Ha HUTPAT-aHNOHbI, LLNaTeslb.

KoHTponbHasA LWkana 06pa3LoB OKpacku
npo6 Ans BU3yaslbHOr0 KONOPUMETPMPOBaHUSA
«HuTpar-aHnoHbl» (0-10-30-50 mr/n) u3 cocra-
Ba TECT-KOMI/IEKTA.

MpUroToBNEHME pPacTBOPOB U pPeaKkTUBOB
CM. HUXE.

Moozomoeka k pabome:

MpUroTOBNEHNE PEAKTVBA HA HUTPAT-aHWOHBI.
C nomouWbl rpagyMpoBaHHbIX NPO6GMPOK
OTMEepAOTCS paBHble 06bEMbI PACTBOPOB
a-HahTUNamMmyHa 1 CcynbhaHWI0BON KUCNOTbI U
CMELLMBAtOTCA BO (h1aKOHE A/15 NPUrOTOBNEHNS
peakTuBa Ha HUTpaT-aHWOHbl. PeakTuWB roTo-
BUTCS B KONIMYECTBaX, HEOBXOAMMBIX 418 NPO-
BeIEHMS aHa/IN3a, U NCMOMb3yeTcs B AeHb NpU-
rOTOBNIEHUS.

BbinonHeHue aHanusa:

1. TpagyvpoBaHHYyl npo-

OUPKY OMOJIOCHUTE He- 1 mn
CKOJIbKO pa3 aHanmsunpye-
MOl BOAOI. B mpobupky
otbepute 6 M/ aHaM3N-
pyemoi Boabl (Mpobbl),
npubasbTe AUCTUNNAT L0 3HAYEHUS 06bEMA
11 Mn n NnepemeLlarre.

2. K copepxnmomy npo-
o6upkn pobasbte 2,0 MN
CBEXEenpuroToBaeHHO-
ro peakTMBa Ha HuUTpar-
aHVOHbI, 3aKpoiTe Mpo-
6VIPKy NPOGKOW N BCTPSAX-
HWUTE [O/19 nepemeluvBa-
HWS pacTeopa.

6 mn

2 M peaKkTUBea
Ha HUTPaT-aHWOH

1§
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3. Mpwnbasbte B NpobupKy 0kono 0,2 r nopoLka

LWHKOBOIO BOCCTaHOBU-

Tensa, UCnonb3ya Lwnatesnb

(0,2 r nopoLLKa 3anoHAT

winatenb Ha %2 rny6buvHbl, He

06pasys «<ropku»). 3aKpoin-

Te Npo6upky Npobkoin u

TUlaTeIbHO NepemMeLlanTe.

4. OctaBbTe NPOOMPKY Ha 15 MUHYT Ans nos-

HOro MPOTEKaHWUS peakuunu, Nepnoanyecku

BCTPAXMBAsA COAEPKMMOE NPOOUPKN.

5. B CKNsAHKY AN KONOPUMETPUPOBaHUA nepe-

NeinTe pacTBop 13 NPOBMPKN A0 METKM «10»,

cTapascb He [OMyCTUTL NOMNaAaHUA OcajKa

B CK/IAHKY.

MNpoBeanTte BU3yasibHOE KONOPUMETPUPO-

BaHMe npobbl. [ina 3toro

CK/ISIHKY MOMecTuTe Ha Ge-

Nnoe nosie KOHTPO/bHOM

:E)j LLUKa/1bl U, OCBELLAA CKNAHKY

- paccesiHHbIM 6e/1bIM CBETOM

- [,0CTaTOUYHON WHTEHCUBHO-

CTW, onpegenute GavKaii-

LLlee No OKpackKe Mnojie KOHTPOJIbHOM LUKasbI

N COOTBETCTBYHLLEMY 3HAYEHME KOHLEHTPA-
LMW HATPAT-aHUOHOB B Mr//.

0,2 r nopowwka
BOCCTAHOBUTENA I

=1 —» 7

KOHTPO/b TOYHOCT M aHam3a

KOHTpONb TOYHOCTM NP ONpeaeneHnn H1Tpa-
TOB MPOBOAAT C WCNO/Ib30BAHMEM 3TaJIOHHbIX
pacTBOPOB NGO C UCMO/b30BaHNEM MOBEPEH-
HOro (06pa3LoBOro) HUTpaTomepa.

WNTak, B pesynbtate NMpoBeAeHUA aHanms3a no
KOHTPO/IbHOW LUKane Bbl MOAYYUIA 3HAYEHUE
KOHLeHTpaLuny HUTpaT-aHNOHOB B Mr/n. 31a Be-
JIMYMHA 3a4acTyl0 ABNAETCA WHAWKATOPOM 3a-
rPA3HEHHOCTY BOLOEMA.

lNMpuzomoeneHue pacmeopoe u peakmueos

MpnroToBeHe OCHOBHOIO pacTBopa
H/TpaT-aHNMoHa
B3BelLeHHY Ha aHa/IMTUYECKUX Becax HaBecKy
(1,6300 £0,0010) r HUTpaTta Kanus, npensapu-
Te/IbHO BbICYLUEHHOIO [0 MOCTOSIHHON Macchl
npn 100-105°C, nomewawT B MepPHy Konby
BMecTMMocTelo 1000 mn, pacTteopsoT B 200-
300 M AMCTUNIMPOBAHHON BOAblI U [OBOAAT
06bEM pacTBOpa AUCTUNNNPOBaHHOM BOAOM A0
MeTKu. [onyyeHHsbIn pactBop cogepxumt 1,00 mr/
MJ1 HUTPAaT-aHNOHa.

PacTBop yCTONYMB B TeUeHve 6 MecsLEeB Npu
YCNOBUU XPaHEHWSA B XONTIOANTbHUKE.

MpUroToBNEHME CTaHLap THOIo pacTBopa

C KOHUeHTpaumeii 0,05 mr/mn

5,0 M1 OCHOBHOrO pacTBopa C KOHLEeHTpauuein
1,00 Mr/mn NMNEeTKOM NOMELLAOT B MEPHYHO KON-
6y BMmecTmocTbo 100 M1 1 OBOAST pacTBop A0
METKM ANCTUNIMPOBAHHON BOAOW.

JTaNIoHHbIE PacTBOPLI 415 ONPEeAENEeHNS HATPaT-
aHMoHa CTabu/bHbI B TeYeHMEe 3 MECSLEB NpW
YCNIOBUW X XPaHEHWS B TEPMETUYHO 3aKPbITbIX
NPo6upKax B 3aTEMHEHHOM NPOXNaAHOM MECTE.

Tabnuua. AMropuTm NPUroTOBNIEHUA LKasbl 3TaJIOHHbIX PaCTBOPOB
ANA onpefeneHns pacTBOPOB HATPAT-aHUOHA

KonunuectBo pactBopa, mn

HaumeHoBaHuna pacTBOpa

Homep ctaHaapTHOro pacteopa (npo6bi)

1 NOPAAOK €ro NcnoJib3oBaHnsA
1 2 3 4 5 6

CraHAapTHbI pacTBOp C KOHLUEHTpauuei - 12 2,4 3,6 48 6,0

HUTpat-noHoB. 0,05 mr/Mn

AvcTnnnvpoBaHHas Boja 6,0 4.8 3,6 24 1,2 -

AunctnnnnpoBaHHasn Boga Mo 5,0 Mmn B Kaxayto npoby

PeakTvB Ha HUTPAT MOHbI Mo 2 Mn B Kaxayto Npoby

MopOLLIOK LMHKOBOIrO BOCCTAHOBUTENS Mo 0,2 1 B Kaxayto Npoby

Mpo6y NepennBaroT B CKASIHKY A/151 KONIOPUMETPUPOBAHNS
[0 MeTKM «10», He Aonyckas nonagaHnsa ocagka

CojiepXKaHne HUTpaT aHNMOHOB B NPoGe, Mr

0

0,06

0,12

0,18

0,24

0,30

KOHUeHTpauus HUTpaT-aHNOHOB
B Npo6e 06bEMOM 6,0 M, Mr/n
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Wmak, 8 pesynomame nposedeHus aHanausa no
KOHMPpOJIbHOU WKasie 8bl NOJIy4U/IU KoJsluye-
CmMeo coldepXxaHus HUmpamos 8 npobe 800bl
uccnedyemozo 8000éma. Cnedyrowut waz —
NOHAMb, 0 4eM 2080psAM OdHHbie. B nepsyio
o4epeOb nposepbme KOHYyeHmpayur Ha coom-
semcmeue Hopmamueam. [lpu omkKIOHeHUU
om MK cmoum Ha4ame nOUCK NpUHUH®bI.

MoBbILEHHOE COflePXKaHMe HUTPATOB B BOAE MO-
XeT ObITb MHANKATOPOM 3arpsi3HeHsi BOLOEMA B
pe3ynbTare pacnpocTpaHeHus dekanbHbIX M60
XUMUYECKUNX 3arPSAI3HEHUIA, BbITOBbIX, CE/TbCKOXO-
39MCTBEHHbIX UM NPOMbILLNEHHBIX. MUHEpasb-
Hble YA0OPEHNs COAepPXaT HUTPaTbl, KOTOPbIE
Npwv N36bITOYHOM UMK HEPALMOHAIbLHOM BHECe-
HUW B NOYBY MPUBOAST K 3arpsi3HEHNI0 BOAOE-
MOB. VICTOYHMKaMM 3arpsi3HEHVst TaKe GblBatoT
NOBEPXHOCTHbIE CTOKU C NACTOMLL, CKOTHbIX ABO-
POB, MO/IOYHbIX (PEPM U T. N. HATPATbI CTUMYNU-
PYIOT MaccOBOE pa3BuTUE BOAHO PacTUTe/IlbHO-
CTW, B NMEPBYI0 04epefib — CHHEe-3eNEHbIX BOAO-
POC/ei, 1 YCKOPAIOT 3BTPO(MKALIMIO BOJOEMOB.

§ 2. CoeaunHeHusa ¢pocdopa

dochop ABnAeTcA HeOoOXOAUMbIM 3/IEMEHTOM
ON5 XKU3HW. ITOT 3/1EMEHT y4acTByeT B Kpyro-
BOPOTE BeLLeCTB B BOAHbIX 3KOCUCTEMAX B ecTe-
CTBEHHbIX KOHLIEHTpaLuusXx.

docop B NpUPOAHbLIX BOAAx CyllecTByeTr
B BuAe opTtogochatos, nonmgochartoB 1 opra-
HUYECKMX COefUHeHWI, npuyem npeobnajato-
e GopMoi HaXOXAEHNSI 3/1EMEHTa B BOAHOM
cpefe sBnATca oprodocharsl. Hanbonee npo-
CTbIM SIBISIETCA METO[, ONpefeseHns cogepxa-
HWMs opTohocaTo., pe3ynbTaTbl KOTOPOro faet
OLLeHOYHYI0 MH(OopMaLMIO, MO KOTOPOW MOXHO
[ienatb BbIBOAbI O COCTOSHUN BOLOEMA.

Onpegaenenuve optodpocpaTtos
B MMTbEBOI U NPUPOAHOI BOAe

OnpepgeneHve €BAseTcs BU3yaslbHO-KOOPU-
MeTPUYECKUM M OCHOBAHO Ha peakuuu opTo-
(hocthaTtoB C MONMOGAATOM aMMOHWA B KWUCMOWN
cpege. Obpasywumiics npy 3TOM NPOAYKT MO,
[eincTBMeEM BOCCTaHOBUTENS MpeBpaliaeTcs B
(hocthopHOMONNGLEHOBBIV KOMMNJIEKC, OKPaLLEeH-
HbIi B MIHTEHCMBHO CUHWIA LUBET. KOHLEHTpaLuto
opToochaToB B aHa/IM3MPyeMON BOje onpese-
NAKOT N0 OKpacke Npo6bl, BU3ya/lbHO CPaBHMBas
C OKpackKoi 06pasLLoB Ha KOHTPO/IbHO LKase.

[Junana3oH onpejenseMblx KOHLEeHTpaLuii opTo-
(hochaToB B BOZE NPW BU3Yya/lbHO-KONOPUMET-
puyeckom onpegeneHnn — ot 0,2 go 7,0 mr/n.
OnpefeneHune BU3yasibHO-KOTIOPUMETPUYECKNM
MeTOLOM BO3MOXHO U NPW KOHLEHTpaLm opTo-
thoctatoB 6onee 7,0 Mr/n nocne cCOOTBETCTBYO-
Lero pasbassieHns NPo6bl YACTON BOAOWN.

O6opyodoeaHue u peakmuebi:

MepHasa cknaHka ¢ geneHvamu (5, 10, 20 mn)
C NPO6KOMA, MMUneTKa-KanenbHMUa Ha 1 M.

PacTBOp BOCCTaHOBUTENA, pacTBOP A5 CBSI-
3blBaHMS HATPUTOB, pacTBOp MonmbaaTa.

KoHTponbHas WwkKana 06pasLoB OKpacku ans
KOHLeHTpauuin optogocdaros (0; 0,2; 1,0; 3,5,
7,0 mr/n) n3 coctaBa TecT-KOMMAEKTa Unu npu-
rOTOB/IEHHAsA CaMOCTOATE/IbHO.

BoinonHeHue aHanusa:

1. OtbepuTe B MepHy CKNAHKY 20 Mn npo-
(PUNILTPOBAHHOW WM OTCTOAHHOW aHan-
3upyemoii Bogpl (Mpo6ebl), NpeaBapuTe/ibHO
OMO/OCHYB eé 2—3 pasa Tol e BOAO0MA.

MpvMeyaHue. MNpu OXMAAEMON KOHLEH T paumu
opTodochaToB 6osee 5 Mr/n pekomeHayeT-
€A 0T6MpaTb 5 M NPo6bl (CKASHKOW) nan 1 mn
(Wnpuuem-403aTOpPOM), L0BOAA 06bEM pacTBO-
pa B CKNsiHKe 0 20 M/ YMCT OV BOZON, HE coaep-
Xaten opToochaToB.

2. [lo6aBbTe K Npo6e NUMETKOIN KanenbHULENR
10 kanenb pacTBopa Ans CBSA3bIBAHWS HU-
TPUTOB 1 3aTeM LUNPULIEM-A03aTOPOM 1 MN
pacTtBopa Monuéaata. CKASHKY 3akpoliTe
NPOGKOI N BCTPSXHUTE AN NEPEMELINBa-
HUS pacTBopa.

PacTBOp MOMbBaaTa CoOLEPXNT CEPHYIO KUCO-
TY. byabTe OCTOPOXHbI.

3. OctaBbTe Npo06y Ha 5 MUH. A/19 NOMIHOIo NPo-
TeKaHWs peakuun.

4. JlobaBbTe K Npobe nuneTkoli-kanenbHULEN
2-3 Kanau pactBopa BOCCTAHOBUTENS.
CKNSIHKY 3aKpoiTe NMPOO6KON 1 BCTPAXHUTE
AN nepemMeluBaHua pacteopa. MNpu Ham-
4K B BOAe opToocthaToB pacTBOp npuob-
peTaeT CHIOK OKPACKY.

PacTBOp BOCCTAHOBUTE/S COAEPXNT COMSHYIO
KUCMOTY. BygbTe 0CTOPOXHbI.
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5. OcrtaBbTe Npo6y Ha 5 MUH. 415 OHOTO NPO-
TeKaHus peakuuu.

6. lNposeawuTe BU3yasbHOE KONIOPUMETPUPOBa-
HKe Npoo6ebl. 1na aToro Mep-
HYIO CK/ISIHKY NMOMeCTUTE Ha
6enoe none KOHTPOJbHOW
WKasbl W, OCBeLlas CKNsAH-
Ky paccesiHHbIM  6ebiv
CBETOM [OCTATOYHOW WH-
TEHCVMBHOCTW, Onpegenute
6nvxaiiiee No OKpacke nosne KOHTPO/bHOW
LIKa/Ibl U COOTBETCTBYIOLLEE eMy 3HaueHue
KOHUeHTpauun optooctartos B Mr/.

lNpwv nonyyeHWUn pesynbrata aHanmsa yuture pas-
6aBneHve Npobbl YMCTOW BOAOMN, BBEAMTE MO-
NpaBOYHbI KO3(ULMEHT. Hanpumep, npu pas-
6aBfieHUN NpoobbI B 4 pasa, T.e. Npu otoope 5 Mn
aHanM3npyemor BOfAbl, MOMyYEHHOe MO LKase
3HayeHVe KOHLIeHTpaLmmn yMHOXbTe Ha 4. 1ns 60-
nee TOYHOTro onpejeneHNs KOHLEeHTpaLmmn opTo-
(hoctaToB OMTUYECKYH MIOTHOCTL NPO6LI MOXHO
N3MepUTL C NOMOLLI0 (POTOKONOPUMETPA.

ﬂpueomoeneHue pacmeopoe u peakmueoes:

PacTBOp ANA CBA3bIBAHUA HUTPUTOB (10%-bliA
BOZHbIVi pacTBOp CyNb(aMUHOBON KAC/TOTbl)
Bagewwmsatot 10,0 r cyb(HaMUHOBOM KUCOTbI,
MepeHoCAT B KOHWYECKYH KOsnby, f06aBnsoT
100 Mn AUCTUANMPOBAHHONM BOAbI, TWATENbHO
nepemMeLIMBaloT COAePXUMOe Konbbl. PactBop
XPaHAT B MPOXNagHOM MECTE B CKNSAHKE U3 TEM-
HOro cTekna.

PacTBoOp x/10pvAa 0/10Ba (BOCCTAHOBUTESIb)
1,95 1 KpucTtaninyeckoro HeBbIBETPEHHOIO
SnCl,x2H,0 pacteopstoT B 50 M1 13,6%-0ii
conaHom kucnotol. K 18,4 mn 37%-01 KOHLEH-
TpupoBaHHol HCI po6asnswT 31,6 mMn guc-
TUNNNPOBAHHOW BOAbl. CyCreH3unio TuiaTe/lbHO
nepemMeLlnBatoT, XPaHAT B NPOX/afHOM MecTe
B CKNISIHKe 13 TEMHOrO CcTekna. PacTBop ycToi-
4yMB B TeyeHwue 1 roga.

PacTBop MonMbaaTa aMMOHUA
25rmonnbaartaaMMoHNA 4-BO4HOr0 —aMMOHUSA
monmbaeHosokmcnoro (NH,)6Mo.O,,x4H,0 —
pacTBOpPAT B TEPMOCTOMKOM MEPHOM CTakaHe
Ha 1000 mn B 600 MA AUCTUNIMPOBAHHOW BOAbI.
K aTomy pactBOpy OCTOPOXHO, MpY OX/axne-
HUK, [06aBNAIT 337 M/ KOHLEHTPUPOBaHHOM
98%-HoW cepHOM KUCNOThI. [locne oxnaxaeHus
[OMNONHUTL 06BEM pacTeopa A0 1 n guctunnu-
pOBaHHOW BOLOW. PacTBOP XpaHAT B ByTbiIN U3
TEMHOIO CTeK/1a C pUTePTO NPO6KOA. Monb30-
BaTbCA PaAcTBOPOM MOXHO 4yepes 48 yacos no-
c/le NpUroToBneHns. He 3abbiBainTe Npo TEXHUKY
6e3onacHoOCTW.

Wmak, 8 pesynemame nposedeHuA aHasau3a no
KOHMPpOJIbHOU wKase 8bl NOJIy4yusiu KoJsuye-
cmeo codepxxaHua opmogocghamos 8 npobe
800bI uccnedyemo2o eamu 8o0oéma. Cneoyio-
wuli waz — NOHAMsb, 0 YeM 2080pAM OAHHbIe.
B nepsyio ouyepedb nposepbme KOHUeHMpa-
yuro Ha coomeemcmeue Hopmamueam. [lpu
omknoHeHuu om [1JK cmoum Ha4yame nouck
npu4uHe.l.

MoBbIlWEHHOE cofepXxaHne opTohoctaToB MO-
XET roBOpuUTb 0 He61aronoly4HOM COCTOSHUK
BOAOEMA 3a CYET M3ObLITOYHOrO MOCTYMIEHUS
B Hero (poctopcoepaLinx BeLecTs.

docdarbl MOryT nocTynarb ¢ Bogocbopa B Buie
MUHEpPasibHbIX YA0O6PEHN C MOBEPXHOCTHbIM
CTOKOM Nofieit (C rektapa opoLlaembIxX 3eMeslb
MOXeT BblHOCUTb 0,4-0,6 Kr ¢ocdopa), co cTo-
kammn depm (0,01- 0,05 Kr/cyT. Ha OAQHO XMBOT-
HOE), C HeOOUULLEHHBIMW U HEOUNLLEHHBIMU
ObITOBbIMW CTOYHbIMM Bogamm (0,003-0,006 kr/
CYT. Ha O[JHOTO XMWTeSfA), a TaKXXe C HEKOTOPbLIMMN
MPOU3BOACTBEHHLIMM pacxogamu. Kpome aTo-
ro, MMHepasbHble ochatbl NOCTYNaKT B Npu-
pOfHble BOAbI B pe3y/ibTare BbIBETPUBAHUSA MO-
poa, cogepxawnx optodocharbl — anaTuTbl U
(hochopuTsl.



MPUNOXKEHNE 8. MOHUTOPUHI MOPCKOIO MYCOPA HA N/AXKAX

Mopckoil Mycop — 370 /11060 NpeaMET, CO34aH-
HbI MM 06pabOoTaHHbI YeNOBEKOM, BblOPO-
LUEHHbIA HAMEPEHHO WX MONaBLUWIA B BOAHYIO
cpeay vnun Ha 6epera cny4vaiiHo. MNnacTUKOBbIN
MYyCOP HaHOCUT OCOGEHHbIN Bpes, aKocucTeMam
CyLIN 1 Yyenoseka. MNTuupl, pbibbl, XXMBOTHbIE 3a-
MyTbIBAOTCA B MIACTUKOBBIX CeTHAX, MakeTtax;
NPVHMMAIOT NAACTUK U MUKPONIACTUK (YacTuLbl
MeHee 5 MM, Ha KOTOpble pacnagaeTcs KpynHbIi
MyCOp) 3a efly ¥ yMMpatoT, NOTOMY YTO MIacTUK
He nepeBapuBaeTca. MUKpPONIacTUK NIErko no-
nafaet B LieMb NUTaHUA 1 MOXET NonacTb K Ye-
NOBEKY Ha CTO/ € pblBO MM MOpenpoLyKTamu.
B MMPOBOI1 OKeaH eXeroHo rnonagaet 0Koso
8 MUNNNMOHOB TOHH MNacTUKa, NPUYéM 6onbLuas
yacTb (6onee 80%) 0TX0A40B NonajaeT B OKeaH
C Cylum. ITO npoucxoaut Gnarogapsa BeTpy, pe-
Kam 1 4YenoBeYecKon AesTeNnbHOCTU. YTo6bl No-
HATb, OTKYyZa 6epéTca Mycop B Bofe 1 Ha bepe-
rax, u Kak pewnTb 3Ty npobnemy, Hago uccneno-
BaTb BU/bl MycOpa 1 ero NpoucxoxieHue.
HacTtoswasa MeTogonorust otpaxaer Mexay-
HapO/HbI MOAXOA K UCC/eJoBaHUAM MOPCKOro
mycopa. B ocHoBe nepeBeEHHON METOA0NOM
nexar pekoMeHgaunm 1 LOKYMeHTbI 3KCMePTOB
co Bcero mupa: EU MSFD TG10 «Guidance on
Monitoring of Marine Litter in European Seas
(2013)», the OSPAR «Guideline for Monitoring
Marine Litter on the Beaches in the OSPAR Mari-
time Area (2010)» and the NOOA «Marine Debris
Monitoring and Assessment: Recommendations
for Monitoring Debris Trends in the Marine Envi-
ronment (2013)», yunTbiBas npoekT «<UNEP/MAP
MEDPOL Monitoring Guidance Document on
Ecological Objective 10:Marine Litter (2014)».

§1. O6wme noaxoabl K OpraHMsaLum
Mcc/ieA0BaHUM

VccneposaHusa npoBoasaTca 4 pasa B rog;

1. OceHb: cepefMHa CeHTAGpPA — cepevHa
OKTAGPA.

2. 3vMma: cepeviHa fekabps — cepeanHa aHeaps
(ans 6onee XHbIX 6ECCHEXHbBIX TEPPUTOPUN).

3. BecHa: anpens.

4. JleTo: cepeaniHa NIOHA — cepeamHa 1ions.

CnepyeT nsberatb NNOXMX MOrOAHbLIX YCNOBUIA,
KOTOpble MOTYT NMPUBECTM K CO3[aHUI0 He6e30-
MacHbIX YC/I0BUIA NPOBEAEHNS UCCNef0BaHNS.

O6bLEKTOM UCCNefoBaHNA SABNAETCA 3afMKCu-
pOBaHHasA YacTb MasXKa OT ype3a Bofbl 40 Kpas
nnsxa. Ha yyactke nnsxa Heobxoaumo cobparb
BECb MaKpO-MyCOp — 3T0 NMpeAMeTbl, pasMepom
6onee 2,5 caHTUMETPOB. Pa3mepbl nccnegyemo-
ro yyactka: gnmHa 100 m BONb NVHUN BOABI,
WwmprHa 10 M — OT KPOMKM BOZbl Bry6b MsXa.
MpumeyaHue pedakmopa: Takoe paccTOAHME
rny6b nnsxa sblbpaHo, NOTOMY 4TO 3TO COOT-
BeTCTBYeT 30He 3an/ecka, T.e. TeppuTopuu,
Ha KOTopyto nonagaeT BCe U3 BOAbI. EE rpaHuLy
4acTO MOXHO OnpefenyTb MO MI0THOK nonoce
TPOCTHMKA.

Wccnepyemasa Tepputopusa (NpevmyLlecT-
BEHHO eé fanbHAA OT BOAbl YacTb MUCCeLyemMo-
ro yyacTtka) Jo/mKHa 6bITb NOAPOBHO onucaHa ¢
YYETOM 6eperoBbiX OCOOGEHHOCTEN: pacTUTENb-
HOCTb, AOHbI, [lOpOra, OrpaxieHve v gpyrue
aHTPOMOTreHHbIe COOPYXeHUSs, Takne Kak famba
(UNKY Kyum ranbku, UM KOHKPETHbIE 00 BbEKTbI).

[ns MakcMManbHO JOCTOBEPHbBIX U MOKasa-
Te/IbHbIX Pe3y/bTaToB Ha OLHOM 1 TOM Xe MN/isxe
[O/MKHBI ObITb MCCNef0BaHbl 2 yyacTKa AJIMHOM
no 100 m, pa3genéHHble Mexay coboii ancTaH-
umein MuH1UMyM 50 M. B KaXkK4JOM CE30HE [LOKHbI
nccnefoBaTbCa O4HUN U Te Xe yyacTku. [nsa Toro,
4TO6bl OTMETUTb TOYKW Hayana uccnemyembix
y4aCTKOB peKoMeHAyeTcs ucnonb3osatb GPS
KOOpAMHATLI.

PekomenOayuu: B criyyae CUNbHO 3arpA3HEH-
HbIX NASHKEN PEKOMEHAyeTcs uccnegoBatb
2 y4yacTka, A/IMHOM No 50 M KaXabliA.

Ana npoBefeHVs uccnefoBaHUA BaM MOHa-

[o6aTcs:

e  ®opmbl npotokonos: JINCT VMAEHTUPUKA-
L NNSXKA, NNCT NCCNEAOBAHNA, TAB/I-
LA B/AOB MYCOPA mnn canT-npunoxeHne
Marine LitterWatch.

e ®oTOKamepa,;

e [pubop onpegeneHnss GPS koopanHaT unm
MOOGU/IbHBIV TeNeqoH;

o Mapkepbl/Qraxkn (4Tobbl OTMETUTL 4 yria
ob6cnefyemoin TeppuTopun);

e JleHta ansa musmepeHus 100 M (MOXHO uc-
Nnonb30BaTb MOTOK 3apaHee OTMepPEeHHOW
BepeBKn 50-100 meTpoB);

e AnTteyka (BK/. CpeAcTtsBa OT KOMapos, COJI-
HeYHbIX 0XXOroB, MUTLEBYIO BOAY);



3allnTHbIe NepyaTky,;

lMnaHLLEeT C 3aKMMOM A/19 ByMaru 1 KapaHzaL,
MNakeTbl gns mycopa;

MNOTHblE KOHTeNHepbl Ansi cbopa OCTPbIX
06pa3sLoB.;

CooTBeTcTBYIOLWAA O4eXAa;

e Becbl (MO BO3MOXHOCTH, 419 B3BELLUMBAHUSA
cobpaHHOro mycopa).

Be3onacHOCTb [O/KHA ObITb HA NEepPBOM MecTe
BO Bpems NpoBefeHus uccnefoBaHus. Moxa-
NyWncTa, cnepynte NHCTPYKLUNK:

e HapeBaiite COOTBETCTBYIOLLYIO MOroAe Ofex-
ny. HageBaiite 3akpbiTyt0 06yBb M nepyar-
KW, KOrga nogHuMaeTe [axe Kaxylimecs
6e30nacHbIMU NPeAMeTbI: Y HUX MOTYT 6bITb
ocTpble Kpas!

e ECAM Bbl HAWIM NOTEHUMa/IbHO OMacHble
npeamMeTsbl (Hanp., KAHUCTPbI U3-No4 HedTe-
MPOAYKTOB, XMMUKATOB, rasa 1 T. M.) CBSXU-
TeCb C NPeACTaBUTENIAMU MECTHOI BnacTu
(Hanp. ¢ Komutetom No NpupoLonosb30Ba-
HUIO, OXpaHe OKpyxXatoLel cpedbl U 06e-
CMEeYeHNo 3KOM0rMyeckon 6e3onacHoOCTM B
CaHkT-leTepbypre), 4HTOObI COOOLNTL UM 3TY
NH(opMaLuio. He TporainTte 1 He NblTanTecb
nepemeLlLaTb Takme 06bEKTbI.

e bonblune, TAXENbIe 06bEKTbI AO/MKHbI ObITb
OCTaB/1eHbl B TOM MECTE, IZie X 0B6HAPYXMN.
He nbiTalitecb nepemelyatb Takme 06beKTbI,
T. K. BHYTPU HUX MOXET COAEPXaTbCA BOAA,
4TO AenaeT ux ewe 6onee TAHKENLIMK, U Ne-
pemeLleHns MoryT NPYBECTUN K TpaBMaM.

e He npoBoguTte uccnefoBaHne npu Hebnaro-
NPUSATHBIX NOTOAHbIX YCIOBUSIX.

e [103a60TbTECH O HAIMYNW SKCTPEHHOW CBA3U
(MO6UNbHLIN TENedOH, paguno).

e Y3HailTe 0 CMMMNTOMax COJIHEYHOrO yAapa,
4TOObl pacrno3HaTb ero U okKasaTb MepByto
MOMOLLb.

e 3anacaiTecb [0CTATOYHbIM KOJINYECTBOM
BOAbI.

e KomaHpa vccnefoBatenei JoMmKHa COCTOATb
MVHUMYM 13 IBYX YEe/I0BEK.

e Coo0LuTe fOBEPEHHBIM NALAM MECTO NpoBe-
LeHVsi UCCNeaoBaHVS 1 BPeMsi BO3BPALLEeHUS.

B MeTOAMKe MCNO/b3YOTCA TPU MPOTOKOA.

1. Jinct naeHTMPMKaLum nasxa

B 3TOT MpOTOKON BHOCUTCA BCA WH(OpMaLms
0 NAsxe n nccneposatensx. IHhopmawms nomo-
XeT B Aa/ibHellemM npoaHaIn3npoBath, Kakmne

norofHble UK APYrne yCroBus BAUSKOT Ha KO-
NINYECTBO Mycopa Ha Mnshke, Kakue penbedHble
OCOGEHHOCTMN eCTb Y TEPPUTOPUN. MOXET GbiTh
3anosiHeH noce NpPoBeAeHNst MOHUTOPWHTA.

2. Jlnct nccnegoBaHua (100 m)
Croga BNuUcbIBatOTCA 06LME AaHHbIE NO Habnto-
[EHNI0 Mycopa.

3. Ta6nuua BUAOB mycopa

B Tabnuuy 3aHoCATCA AaHHble MO BCEM BUAAM
Mycopa, 06Hapy>XeHHbIM BO BpeMsi NPoBeAeHUs
MOHUTOPUHIOB. MNpun noacyéte cobpaHHOro ¢
TeppuTOpUKN Mycopa (hopmMa No3BOSET pasje-
NINTb MYCOP Ha Kateropum n npoaHaan3npoBatb
B Aa/IbHENLLEM.

§ 2. MopsaaoK npoBeaeHuUsn
ucc/1ea0BaHUA

2.1. Boibop yuyacTka

YyacTok BblbMpaeTcsi B MecTax MaccoBoro rnoce-
LEeHUs1, B OTHOCUTENIbHOWN [OCTYMHOCTM OT MEeCT
aKTUBHOTO MCNOMb30BaHMA MPUOPEXHOI 30HbI,
Hanpumep,

— B6/IM31 OT NOPTOB /N FaBaHew;

— BO6/M3K OT YCTLEB PEK,;

— B6/IM3K OT NPUBPEXKHBIX FTOPOACKMX PAnOHOB;
— BO/IM3K OT TYPUCTUYUECKNX HaMPaBIEHWUIA.

BbI6paHHbIli y4aCTOK JO/MKEH:

e ObITb B A/IMHY He MeHee 100 m;

e VMeTb HebOoNbLWOWN HakNoH (~1.5-4.59), ko-
TOPbIA UCK/TIOYAET MasleHbKUiA NpunuBe. B 3a-
KpbITbIX 3a/1MBax, byxToukax, rae npunnsos/
OT/IMBOB MPaKTUYECKN HET, 3TO YC/OBUE He
BaXHO (Hanpumep, Hesckas ryba ®uHCKoro
3anmBa, Coronian Lagoon u gp.);

e VIMEeTb OTKPbITLIA JOCTYN K MOpto (He3abso-
KMPOBaHHbIA BOSTHOPE3aMUn UM HaCbINAMMN)
TaK, YTOObl TakMe COOPYXeHUs He npenat-
CTBOBa/IM MOMNajaHno Mycopa 13 Mops Ha
MASK;

e ObITb AOCTYNHbLIM A1 UCCNEfOBAHUSA KPYr-
NbIRA rog.

BAXKHO!

e liccnegoBarth Lienecoo6bpasHo NAsXK, rae He
npoBoauTCcA y6opKa. B ciyuyae, ecnm nashx
y6upancs, Hago 3auKCUPOBaTb He TO/lb-
KO Bpemsi NpPoBefeHns 1UccnefoBaHus, HO



N BpemMsa ybopKu, YTOObl MOXHO ObINO Bbl-
YUCNNTb YPOBEHb HaKoMaeHusi mycopa (Ko-
NINYECTBO MycOpa 3a eAVHULY BPEMEHN).

e He AOMKHO 6bITb OMACHOCTU AN1A Haxo4s-
LMXCHA NOJ Yrpo30i MCYe3HOBEHWSA BUOB,
TaknX Kak pegkune nTuibl, MOPCKME MEKO-
nuTalolme nnn 6Geperosble pacTeHus; BO
MHOMUX CNy4asx 370 UCKIOYUT U3 UCCNeso-
BaHWNA OXPaHAEMbIe 30Hbl, HO 3TO 3aBUCUT OT
MECTHOrO perynnpoBaHusi.

B Ka)X40M CNyyae, 3T KpUTeprm A0MKHbI CO6/H0-
[AaTbCS HACKO/IbKO BO3MOXHO TOYHO, C YUYETOM
BalUMX 3KCMEPTHbIX 3HAHWIA 1 OMbITa B MccCne-
A0BaHNM KOHKPETHbIX MPUBPEXHbIX PaioHOB 1
CUTYaLWii C MOPCKUM MYCOPOM /151 OKOHYATE b-
HOro BblbOpa NIsHKel 415t uccneoBaHms.

2.2. OnucaHue ucc/1eayemMoro y4yacTKa

A0 Ha4ya/la MOHUTOPUHra
(JaHHble 3aHOCATCA B JIUCT MaeH TUMKaUMK NNska)

Mepepn TeM, Kak HayaTb UccnegoBaHne, Heob-

XOA4MMO:

1. OnucaTb KaxAbli y4acTOK 1 YC/I0BUSA, B KO-
TOPbIX MPOBOAMNTCA UCCNef0BaHNe.

2. 3anucatb GPS KoopAuHarthl yyacTka.

3. OTmeTuTb BCe OCOBEHHOCTU MCCNeayemMoro
yyacTKa, BK/IoUas TMn noysbl (NMeCokK, rasibka
N T. N.), Tonorpamuio NAsxa, B Kakux Lensx
MASHK UCMONb3yeTcs, YAaleHHOCTb OT Hace-
NEHHbIX MYHKTOB, CYAOXOACTBO, YCTbA peK
n ap.

4. Cpgenartb (hoTorpagpumn gns ukcaummn gpusnde-
CKWX XapaKTepmucTuK Nccnesyemoro yyacTka.

2.3. C60p 1 nageHTUGDMKaLma mycopa

(JaHHble 3aHOCAT CA B JICT MCCef0BaHNS
1 B Tabnuuy B1A0B Mycopa)

OrpaHuyeHuin «ceepxy» Mo pasmepy Qukcupye-
MOro mycopa HeT. MUHUMasIbHbIA pasmep 06-
pasLoB LO/KeH ObITb He MeHee 2,5 cM. OfiHaKo
Takve 00beKTbl, KaK OKYPKM CUrapeT WUn Kpbl-
LeYyKK, yunTbiBaloTcA. B cnyyae obHapyxeHus
0C0060 60/bWNX U THKENbIX 0OBLEKTOB, MX A0O-
CTaTO4HO NPOCTO 3ahMKCMpPOBaTb, ECIN HEBO3-
MOXHO [OCTaBUTb 40 Bvxalillein Touku cbopa
mycopa.

Bce 06pasupl, CO6paHHble Ha UCCNeLyeEMOM
yyacTKe Nasxa, AO/MKHbI OblTb 3a)MKCMPOBaHbI
B TabnuLe BUAOB Mycopa. Kaxk bl T1M 06 bEKTOB

NMeeT CBON AEHTU(NKALNOHHbLI HOMEp (eBast
KO/IOHKa B Tabnuue BMAOB Mycopa). B MOMeHT
cbopamycopa aHHble AO/MKHbI BHOCUTLCS B Tab-
NNLY BULOB MyCOpa Uv Ha CaiT — NPUIoXeHue
Marine LitterWatch: https://marinelitterwatch.
discomap.eea.europa.eu/

e Kycouku, KoTOpble MOryT ObITb NAEHTUYU-
LMPOBaHbI, HanpyMep, Naket, LO/HKHbI ObITb
TaK ¥ 3anucaHbl B Tabnuuy BUAOB Mycopa
B COOTBETCTBYHOLLYIO CTPOUKY.

e KyCcOYKM, KOTOpble HEBO3MOXHO WAEHTU-
(hmMumMpoBaTtb, LO/MKHbI ObITb 3anucaHbl B
rpagsl B COOTBETCTBMM CO CBOUM Pa3MepomM
(B pasgenax G79-G83). Ecnn obpasel, He-
BO3MOXHO OnpesennTb, ero cnegyert 3anu-
catb B rpabl «4pyroe», cpotorpampoBarb
N faTb KOPOTKOE onucaHune. Bnocneactsmm
NX MOXHO OyaeT f06aBUTb B JIUCTbI UCCe-
[,0BaHUS.

Bce yuTéHHble 06pa3Lbl LOMHKHbI 6bITb yOpa-
Hbl C M/1sKa BO BPEMS 1CCNef0BaHUS.

Oco60 60nblune 0bpasupl, KOTOpble He
MOryT BbITb 6e30MacHO y6paHb! nccnegoBa-
TenAMu, He06XoLMMO NOMETUTL (HanpuUmep,
KpacKoii-crnpeem) Ytobbl He 3aiMKCMpPOoBaThb
MX NOBTOPHO. COBGpaHHbIi MycOop LOKEH
ObITb YTUIN3NPOBaH B HanexallemM nopsas-
Ke: fJoHecuTe ero 4o 6amkariliei Mycopoc-
G60pHOV nnouwlaskuy, a nyywle 3apaHee fo-
rOBOPUTECH C MECTHbIM MYHULUNINTETOM
N1 nepepaboTyrkaMn O BbIBO3e COOpaH-
HOro Bamun mycopa.

2.4. NMNoacyéTt mycopa

B rpachax 1abnuvupl BUAOB Mycopa, B KOTOPOW
YUUTbLIBAIOTCA BCE COOPaHHbIe 06pasLbl, O/MKHO
ObITb NOACYMTAHO NTOTOBOE KO/IMYECTBO Mycopa
Mo KaxJoMmy Tuny mycopa. 3ToT utor 6yaeT cum-
TaTbCA KOMYECTBOM MyCcOpa AaHHOro Tmna Ha
KBagpaTHbIi meTp (M). Mo BO3MOXHOCTU OCHOB-
Hble KaTeropuv TUMNOB Mycopa AO/KHbI ObiTb
B3BELLEHbI.

§ 3. Y10 MOXKHO caenatb
No UTOraM MOHUTOPUHra?
Kaxaplil MOHUTOPWUHT AaéT npeacTaBfeHne

0 TOM, KaKoii Mycop pacnpocTpaHéH Ha laHHO
TEPPUTOPUM (MAISHKE, YacTW MAsHKa UMW LEIOM



6epery). MupoBble AaHHble YYEHbIX TOBOPSAT
0 TOM, YTO NMLLEeBas ynakoBKa 1 NNacTuK COCTaB-
nsaT 80% mopckoro mycopa. Ho, B npouecce,
Bbl y3HaeTe, UTO Kaxaasa nnshkHasa Tepputopus
obnafaeT yHUKa/lbHbIM COCTaBOM Mycopa. Tak,
Ha OHOM NJsHKe MOXeT npeobnajatb ofHOpa-
30Bas Nnocyga, a Ha ApyroM CTeK/10 U BaTHbIe
nasioykn. 310 3aBMCUT OT PasHbIX NMPUYNH: pac-
MONOXeHNe NsXa, KOMMYECTBO OTAbIXAOLLMX,
Hanpas/ieH/e BeTPOB, KOMNYECTBO BOAHOIO
TpaHcnopTa v Ap. Ho To, 4TO Mbl MOXEM npocrie-
[LNTb — 3TO NPOUCXOXAEHUE N NOTEHLMANbHBIE
MCTOYHNKN Mycopa. VIMEHHO Ha HWX Hafo Ha-
NpPaB/ATb HalWM ycuamsa no 6opb6e ¢ Mycopom.

O 4yém roBopAT HalAeHHble HaMu NpeamMmeTbi?
HalineHHble Ha nnsbke B 60/bLIOM KONMYecTBe
CpeACcTBa NMYHON FMrMeHbl N BaTHble Nanoy-
KM — 4acTO CMbIBaeMble B YHUTA3 NpesMeTbl MO-
ryT roBOPUTbL 06 OTCYTCTBUW OUUCTKMN CTOYHBIX
BOL, M PAacroiO)XeHHOM HefaneKo WCTOYHUKE
ObITOBbLIX CTOYHbIX BOJ,. B TakoM cnyyae v Kave-
CTBO BOZbl MOXET ObITb NIOXMM.

YTO0 MOXHO caenaTh:

IMeeT cmbIC/T MH(OPMMPOBAT b O BaLLVX Bbl-
BOAAX MeCTHYH afMUHUCT paLuio 1 0bpaTuTb-
CA B CaHU T apHYt0 cyxoy (B Hawem cydae C3C)
C 3arnpocomM 06 aHasIm3e CTOYHbIX BOJ, HA MUKPO-
OMONIOrMYECKME N HUT PaT Hble 3arpsisHeHus.

HainieHHbIi BaMV 06bIuHbIN 6bITOBOI MycOp
MOXET ObITb OCTaB/IEH OTAbIXAOWMUMU, NPUHE-
CEH BETPOM M3 HEe3aKpPbITbIX MyCOPHbIX KOHTEN-
HepoB NN NPUBUT K Bepery TeYeHNeM ¢ Apyrnx
nnsxei. Ho B 1o6om ciyyae UCTOYHUKOM ABJISA-
eTCs Halle NnoBefeHWEe: NCNONb30BaHNe U3NNLL-
Hel yNakoBKM TOBApOB, NOKYMKa 04HOPa30BbIX
BelLeli 1 BblbpacbiBaHVe Mycopa B MPUPOAHbIX
TEPPUTOPUSIX.

YTO0 MOXHO caenaTh:

— NOKynaTb TOBapbl B MeHbLLEM KO/NYe-
CTBe YNaKkoBKY;

— 0TKasaTbCA 0T 04HOPA30BbIX BELLIEN;

— 0T /aBaTb O0TX04bl HA NepepaboTKy;

— [0roBOPUTbCA C MECTHbIM MyHULMMaIN-
TeTOoM 06 ycCTaHOBKE MyCOPHbIX KOHTENHEPOB
C KpbILUKaMW Ha MASHKHbIX TEeppuTopusax u ps-
[,0M (OCOBEHHO C MAsHKHBIMU Kadoe);

— [0roBOPUTbCA C MECTHBIM MyHULMMNANIN-
TeTOoM 06 ycTaHOoBKe Tabnunyek 0 Bpese Myco-
pa v 0 NpaBnIbLHOM 06paLLLEHNM C HUAM;

— M eLwé TO,4TO Bbl NPUAYMaeTe camu. ..

CTtpouTtenbHbIll Mycop Nonagaet Ha bepera,
KaK npasusio, n3-3a 6e30TBETCTBEHHOIO UK He-
rPamoOTHOr0 ynpas/ieHNs OTXO4amu Ha CTpou-
Te/lbHbIX Nolaakax. B OCHOBHOM 3TO 4yacTu
CTPOUTE/IbHbIX MELUKOB, KYCKU YTEMIUTENIbHbIX
matepuanos (418 CTeH M Nosa), N1acTUKoBble
4acTu OTAENOYHbIX MaTepuasioB 1 Npoyee.

YT 0 MOXHO cienaTh:

— HanucaTb Xanoby B COOTBeTCTBYHLME
Ha/130pHbIe OpraHbl (HanpyYMep, B HaLleM cryyae
POCMPUPOAHAL3OP) unu coobwmnTb XypHa-
nncTam. NMoMHnTe, 410 CMU 3T 0 NpekpacHsbIii
crnoco6 3acBuieTeNbCTBOBATL NPO6IeMy 1 [0-
OUTbCA peLLeHmns.

Mpopaxa eabl 1 HAaNUTKOB Ha Gepery npu oT-
CYTCTBUWN YAOOHbLIX MYCOPOCOOPHMKOB 4acTo
ABNAETCH NPUYMHON 6OMbLIOTO KONMYecTsa My-
copa. 310 TakMe BUAbl Mycopa Kak ofHOpa3o-
Bble CTaKaHbl, ca/ipeTkn, 04HOPa30BbIe TapesiKu
N NNIACTUKOBBIE BUTKA/NOXKN/HOXN.

YT0 MOXHO caenaTh:

— HanucaTb 3aMeyaHus Unn NpPeasioXeHus
B XKaJI0OHYI0 KHUTY 3T 0r0 Kage;

— Bbl KaK MoKynaTe/lb MOXeTe Nporosoco-
BaTb KOLLE/IbKOM, He MOKynas 3[eCb HAYEro;

— npugaTb npobnemy ornacke yepes CMU;

— cobpaB elé ¢ AeCATOK Takux akTus-
HbIX NI0AEN Kak Bbl, MOXXeT€ J0OMTbCS peLLeHns
npo6sembl, 06paTMBLUMCL K MECTHOIN BNacTW.

Ecnv Bbl HaWwnM mycop nspaneka — 4To-TO Mo-
X0Xee Ha CTakaH4uK Morypra unmv gpyryto BeLb,
HE MMEIOLLYI0 Ha YNakoBKe HaK/elkn Ha pyc-
CKOM 13bIKe — BO3MOXHO, YTO 3TV BeLy nonanm
Ha 3TOT MK C Kopabsisa (npeAMeTbl U3 fanbHUX
cTpaH — Hanpumep, 13 tOXxHo Adpuku nnm fa-
TUHCKON AMEPUKM) UIN X NPUHECIO TEYEHUEM
(NieBas ynakoBkKa U3 COCefHUX BanTuinckmx
CTpaH).

YT 0 MOXHO cienaTh:

— NpocBeLaThb /fei BOKPYr 0 TOM, 4TO
BblbpacbiBaTh MycOp B MOPE HernpasW/bHO;

— HanucaTb KPYMHbIM KOMMaHWAM nepe-
BO34YMKaM NpPOCbOYy pasmMecTUTb Ha UX nasybax
Tabnuuku, npegynpexaatoLine o ToMm, 4To 6po-
caThb MycOp B MOpPe He/b3s.

He TonbKo BETEP MOXET 6bITb NPUUMNHOI Nepe-
Hoca Mycopa B BOAy WM Ha Gepera, HO 1 nTu-
bl, OCOGEHHO, ECNI HEMOAANEKY PACMONOXeHa
cBanka — MECTO CKOM/IeHNs 60/bLLOI0 Kosnye-



cTBa Mycopa. CBasiku psom ¢ beperamm — npum-
4MHa 60NbLLIOro KoMMyecTsa Npobaem: ot nona-
[aHNsA XMMUYECKNX BELLEeCTB B MOA3EMHbIe BO/bl
N fanee B MOpPSA, Peku, 40 3anaxa v nepeHoca
Mycopa Ha beper.

Y70 MOXHO caenaTh:

— OJVH B NOne He BOVH, Bbl He CMOXeET e Mo-
BNIUAT b HA pa3MeLLeHINE CBASIKN OHVIM MUCbMOM.
Ho ecnu cobpaTb MHULMATWBHYKO TPynny Wau
MaccoBO OTNPaBUTb 0bpaLleHunsi, 3apyunTbCs
nopsepxkon CMI 1 3HaMeHUTbIX NH0LEN, X1BY-
LLMX PALOM — YCreX MOXET OblTb JOCTUTHY T,

— Kak MyHVMMyM, BaXKHO pacckasaTb OKpy-
XXatoLLMM NI0AAM O TOM, Kako Bpes, NpUHOCUT
T akoe pacrnosoXeHue CBasIKu;

— AcHoBa BCNOMHMTE 0 TOM, 4T 0 60/bLUIASA
4acTb CBa/IKM — OZLHOPA30Bble BELLY U YNaKOBKa.
MpocBewaThb NH0A4ein 06 3KOOrMYeckom Bblbope
MOKYMNOK BCerfa BaXHo.

Ecnu Bbl NpoBeny MOHUTOPWHK, Bbl YXKe Ha
nyTn peweHua npobnembi. K coxXaneHuio,

3[eCb Mbl HE MOXeM Hanucarb 0 BCeX Turnax My-
COpa, a TaKXe yKasaTb UX TOYHbIA UCTOUYHUK. ITO
3afiaya /19 Bac, Kak »uTens CBOEero pervoHa. He
ocTaHaB/MBalTeCb Ha MPOBEAEHHOM Uccneao-
BaHUW: Ony6/vKylTe pesynbTaTthl, obcyauTte ¢
MECTHbLIMU XUTENAMU, YTO Bbl MOXeTe caenartb
AN YMCTOTbl GMMXKANLINX BOAHbIX OBGBLEKTOB,
nposeanTe akL Mo Mo NPOCBELLEHVIO HaceleHuA
0 MOPCKOM Mycope, L06VBainTeCh MNONOXMUTE Tb-
HbIX MU3AMEHEHWI Ha BaLLEM M/IsHKE. Yenexos!

P.S. Mbl 6yaem 6narofapHbl, eC/iv Bbl NOAENNTEC
pesynbTaTamy CBOUX UccefoBaHuin. X MoXHO
HaHeCTW Ha MeXAyHapOAHY O6LLECTBEHHYIO
Kap Ty uccrefoBaHuii C MOMOLLLbIO CreLupaibHOro
calnTa—npunoxeHuns Marine LitterWatch https://
marinelitterwatch.discomap.eea.europa.eu/. Tlo
BOMpOcaM, CBA3aHHbLIM C MeTOAMKOW 1 NpoBefe-
HWeM uccrefjoBaHns, obpalLariTech K aKCrnepTy
Nno MOPCKOMY Mycopy opraHusauuu [ipy3ba bas-
Tukn EnnsaseTe Ha noyTy lizaveta.sergeevna@
yandex.ru.



MoHutopuHr MopcKoro mycopa Ha nasax
®OPMbI 3ANUCU PE3V/ILTATOB

Nuct ngeHTMdUKauumM nasaxKa

KTo nposoauT uccnenosaHua

Mepuoa nposeaeHMIn nccneqoBaHus ageHb/mec/rog,

HA3BAHUE MIAMNKA (ECITU ECTD) weuvieuieiieeeireete et eeeetieeeeseesaesteee st essestestesteeteasssssessessessessensaessensesaestesteassansessessessessanssssenseeeaeens

Bavxkanwmnii ropog,

[TPOTAMKEHHOCTD MJTAMKA: veeeiruieeieeeieiesiessteesteeutesstesutessaesseeeeeesseseesuseesses e saeees e e saeeesses e saeeesben st satessen e sae et beateeaeaeeeaeseeens
TbI/IbHAA YaCTb NAAXKA (HAMP., OOPbIB, ZHOHDBI M T. [I.): eereeerecrecteeeieeseeereessessesteeeesessesseeteeteessesessesssessssessessesssnssssssssssesns
GPS KOOPAMHATBI B HAUANME 100 M ..eiiieiiieiieiieieee st crtieessteestae e sae e saees e steataes e saeasseessee sbearssenses sueasssenseessunesssensnnnnnnsnsnnnns
GPS KOOPANHATBI B KOHLE 100 Mu...eiiiieie et ietieee st ertte e ste et teeeste st e e sae s et aesneessearssenaes saeesssenneesrearssenne sanesssennnnnnnnnnnnnnns
GPS KOOPAMHATBI B HAYAIE DEPETOBOM JIMHUM: .eceeeeeereseeieieniesiestesesseseasessesteseesessessassessssessansassssessessessessessesessensessnnssnsessnn
GPS KOOPAMHATBI B ThITBHOM HACTM TJTAMK . cveveereeeereeresresteesessessesessessessasessessessssessessessessssessensassssessessansessessessssensesssnssssessns
KaKas CUCTEMA KOOPLMHAT YCTIOTIBIYETCA uevevueueurererrertertetese st seesessessestesessessansess st seesessessensessessssassessestestesessensensesesssssens
MpeumywecteeHHble TedeHmna CC OB OO O3 MpenmywecteeHHble BeTpa IC OB OO O3
Ecnu Bbl cmoTpuTe ¢ 6epera Ha MOpPE, B KAKOM Hanpas/ieHun Bbl cmoTpuTe: CIC OB KO O3

Tun nnaxa (% nokpbiTusa) (Hanp., necok 60 %, epasuli 40 %, NECOK C KPYrnHbIMU 8aayHAMU, MpaAsd, acganbm-
BEIMOH) ..cveeeeeeee et et ettt ettt st et st e te st et s ete st et s et sas b et sasetesesseseee et sen et easebeses et 2as et en b eseasebeen et eneebenea bt et etenateteeennreennnes

TonorpaduA NASIKA (HAMP. YKAOH 20%6): c..ccveeeeeeeeeeceeeetietiseeeeee e steste s s es et st e s aseetesteste st s sassessessansasesbestesnnsanaesnnsseens

EcTb 1M B MOpe Kakne-1mbo o6beKTbl (Hanp., MMPC), KOTOPBIE BAUSAIOT HA TEUEHMA: .ovcerrerererireersseresesessreessssessseessns

L e CE30HHO UJIU BECB TOLL  weveeeereeeresstesesesesesssesessesssesessesssessssasansessnns
e e s e b e e b e e aba e e CE30HHO VI BECD TOLL  weveveerereresestesesessssesstesessesessseasesssessasassnseesnns
Bt e ra e et CE30HHO VI BECD TOLL eeveveeereeeteeeteeeteessessseseeseseaeseabesesessasesensesenns

Ooctyn K nasxy: O Mawudbl O Newexoapl O Jloaku*

KaKoBO paccToAHME 40 BANMKANLIETO HACENEHHOTO MYHKTA: cuiiierrerieeiuerrerseseasseseetestesesssssassessssessassessssessessesssnsssssssnssnnes
PacnonokeHne HaceNEHHOro NyHKTa OTHOCUTEIBHO NCCAEAYEMOTO YUHACTKA ueureereerrrerresreessueneeseesssenseesressesesesesenens
KoninuectBo HaceneHus (CE30HHO) 3TOMO0 HACENEHHOTO MYHKTA .. cieueeuereriereeeereeseetesteseeseaessessesesaseesessessessenssssesesssens
O Kutenu:
(I Xutenu m TypucTbl O Typuctbl
3uma 3uma
BecHa BecHa
NeTo Neto
OceHb OceHb

EcTb v 3aCTpoiiKa 3a nasKem:

Ectb "1 mecTa npopaxku eabl unn HanutkoB: [ la [ Het
KaKoBO paccTosHMe OT UCCIeAyeMOro yYacTKa A0 MECTa NPOoAaKu efibl U/UAN HAMUTKOB (KM) ...cccvveeeerereeveenans
PaboTaet v 310 MecTo Kpymblii roa: O aa O HeT YTOUHUTE! oottt e s e

PacnonorkeHune mecta Npoaaknm oTHOCUMTENbHO Uccaeayemoro ydactka*: O C OB O K O3



PaccToAiHMe OT NAasXKa A0 6AnXKalero Nyt NPoxoAa KOPabaem (KM): ..........cccceiveeeeeeeeinece et erese e
MPUMEPHOE KOMMUECTBO KOPADIIEM B TOLL! cevrverrerereereseesireesesessasesessesessesessesesessesessssesessesessesesessesessssesensesessssesessesensssessnsesens
KaKue cyza npenmyLLecTBEHHO NPOXOAAT: TOPTroBble, PbIOONOBHDBIE U BCE TUMDL: wveeeeeeeireeeeseireereeeeseeesereesesenenes

PacnonorkeHune cyaoBoro nytm oTHOCUTENbHO MUccaegyemoro yyacTtka: C0C OB O 3

PacCTOAHME A0 GAMMKANILETO MOPTA (KIM): ...oviieiiieieeieecteieeiee et es st st st es s saeses et s st st essess s b st st st st sssssseas s b ensens st st ensnnes

PacnonorkeHue ycTba pekn oTHOCUTENIbHO Uccaegyemoro yyactka COC OB OO 3

EcTb 1 B6AU3U OT NAAXKA BbIOPOCHI, B T.U. BLIOGPOCHI CTOUHDBIX BO/..........cvvveueeeuereeeereersesesesessseseesetessnsessssansesesssnsens
PaccTOsIHME OT NAAXKA 10 TOUEK BbIBOPOCOB (KIM): wvievieeeiceeeteeiesieiteetestesessesseaeetestestesssssssessesaesessansasssteseeseesssssnsessissssesesens

PacnoniorkeHne ToueK BbIBPOCOB OTHOCUTE/IbHO Ucceayemoro ydacTka: IC OB O O3

KakK yacto nas:k yébupaerca: [ ExxegHeBHo [ ExkeHepenbHo [0 ExXemecAYHO [0 [IPYTO€ cccveevveveeneeveverieririeee e

[0 BeCb rofl/ 1 CE30HHO, YTOUHMTE MECALLDL......veveveriereerrereteseseseesssesesesesssessssesesesesesessssnsessesssessssnsesssesesessssnsssssessrsessensasasans

Kakolt Tun y6opku ncnonbsyetca: O PyyHoit O MexaHW4YecKuit

MNoxkanyiicra, po6asbre:
1. Kapty nnsxa
2. KapTy nasrka v oKpecTtHocTel. Ecnm ymecTHO, NoXKanymcTa, OTMETLTE Ha 3TOM KapTe caeayoLlee:

O 6ansKanwnii ropog, O mecTa npogarku eapbl O 6anKanwan cyaoBasn NMHUA
O 6nuKanwmii nopT O 6nurKailee ycTbe peKku [0 ToukmM BbIGpOCOB

3. Kapty pervoHa

[ata 3anonHeHus nCTa: ............ YA [
®.1.0. C KeM MOKHO CBA3aTbCA B C/Iy4ae BOSHUKHOBEHMA BOMPOCOB M YTOUHEHUM «.vveverrererererieeerereeevenesetesseseeereseeens

[ 0 0 1= 11 R



MoHutopuHr MopcKoro mycopa Ha nasax

Nuct uccnepgosanua (100 m)

HaBBaHME M TAMKA: tiieiiiiiiiiiiiie e e ettt s e e e ettt e e e e e et tae s st eessteestaeeasaes sheaesaeeesseeaasbeseaeeenbesesseeesas e e e e e aebaa e e aeeeeebsnnnseeasnnssnnn
ALMUHUCTPATUBHbIA PANOH, BAMMKANILIMMA HACENEHHDBIM MYHKT: .ocuiiierieriereeeeereetesteseeesessessesasseseseesessessessessssensessssanees
DUO UCCIIEAOBATEA Liuuuiiciiieieiie et esteeieeete et teeesteeste e e e ete et aesaeesteasaesseeese ssaesase sbeaasaenneeats sssenns sbeersaennesbe sesaennnesbeersaennnens
E-MAILL i e e TEIEMDOH: ittt st e e s s s et sae e s
DO UCCTIBAOBATEIIA 2: wvvieeteeeeeieeiteeeteeieeesesetaeseestesssaeaseese et sesasesbesasaessseess s aessse sbesrssesseesss st sessse sbesrsaensesstesessennnestessaennnens
€-MAILL it e TEIEMDOH: ittt ete st e r s sr e ee e et sae s
ObLee KOIMYECTBO UCCNEA0BATENEM: oveeerrenervennane [aTta uccnefoBaHus ............. [ R (a/m/r)
Bpemsa Hauyana UCCNEAO0BAHMS: .....ccvevvereeeeeereeresrenns Bpemsa OKOHYAHUA UCCNEA0BAHUA: .ccveeeeeereererrerireaeeaien

[ononHutenbHasa HGopmauua:

Korga npoBogunach y6opKa MASXKa:  ceeeeeenees Y ST Y S

YKNOHUANCHL X Bbl OT HAMEYEHHbIX 100 M: [0 HeT [ 1Q, YTOUHMTC c.ueeieeeeeeeeeeeeeeneererenereneresseseeessesssessesssssnsesnnns
MoBAMAAN N Ha UccnefoBaHMeE Kakne-AnMbo NorofHble YCI0BUA:

O Betep O Ooxab O CHer [ JNleg O Tyman O MecyaHblt wtopm [0 CMAbHbIA NpUAKB

Bbl 06HapYXMUAM 3aNyTaBLUUXCA AN MEPTBbIX XKUBOTHbIX: (1 HeT [0 [1a, CKOMBKO: .cccuvveeeeeirieeeeeiveeeeeeeieaienens
MorKanyinicTa, ONULINTE }KUBOTHOE MUJIM 3AMULLNTE BUL, ECAM BHACTE! ooueeiriiererierireeresesiesesease st esessesesessessssesesessesesseses
O XKuneoe [ MépTBoe MunBoTHOe 3anyTanocb B mycope: (1 fa [ Het

MON KUBOTHOTO (E€C/IN BHAETE): wuvreeeeeeetee e B03pacT KMBOTHOIO (€C/IN BHABTE)..c.eeueevreieeeeere e ere e
Ecnn pa, onuwinTte, Kak XXMBOTHOE 3aMYTANOCh M TUM MYCOP@.c.uuiiueireireeeerteeeterteneesseessessestsstssaesaesresseeessssssnsessnssessee see

Bbl/IM 1M KaKMe-To yC/1I0BUA, KOTOPble NOBAUAAUN Ha uccaegoBaHue? Hanpumep, cneabl Ha nasske (0T ybopKu
AW Apyrve), HegaBHee MOMOSHEHME NAAXKA NEeCKOM WM APYroe, CAOMKHOCTU B UAEHTUPUKALUM 0OBEKTOB
n T. g. Moxanyincra, yToyHuTe:

BblAn M Kakne-To cobbITUA, KOTOPble NPUBEMN K MNOABAEHUIO HEOBbIYHBIX TUMOB UK YBENNYEHUIO KONMYECTBA
mycopa? [MoXKanyncrta, yTouHuTe:



|
Tabnuua BugoB mycopa
ARTIFICIAL POLYMER MATERIALS\ NICKYCTBEHHbIE MOJIMMEPHBIE MATEPVA/bI
Kop, HanmeHoBaHue KonunuectBo |Bcero

Gl

4/6-packyokes, six-pack rings\ ynakoBka-kosbLia OT 6aHOK

G3

Shopping Bags, incl. pieces\ nakeTbl 4151 NOKYNOK BK/1. UX YacTu

G4

Small plastic bags, e.g. freezer bags, including pieces\ He6onbLUXE NNACTUKOBbIE
nakeTbl, HanNp., 419 3aMOPO3KK, BK/1. /X HacTu

G5

Plastic bag collective role; what remains from rip-o  plastic bags\ nnactnkosble
nakeTbl 06LLEro HazHaYeHUs

G7

Drink bottles<=0.5I\ nutbeBble 6yTbiNKN <=0.5 N

G8

Drink bottles>0.5I\ nuTbeBble 6yTbikn > 0.5 n

G9

Cleaner bottles&containers\ 6yTbINKu1 1 KOHTERHEPBI OT YNCTALLMX CPEACTB

G10

Food containers incl. fast food containers\ nuueBble KOHTERHEPBI, BKA. hacThya

G1l1

Beach use related cosmetic bottles and containers, eg. Sun blocks\ ynakosku
OT NJISHKHON KOCMETUKMN

G12

Other cosmetics bottles & containers\ ynakoBka OT ApYroil KOCMETUKM

G13

Other bottles & containers (drums)\ gpyrve 6yTbIIKMN U KOHTEHEPbI (604KN)

G14

Engine oil bottles&containers<50 cm\ 6y TbIIKN U KOHTENHEPbI OT MaLLMHHOTIO
macna <50 cm

G15

Engine oil bottles&containers> 50 cm\ 6yTbINIKM 1 KOHTEHEPLI OT MALLUUHHOIO
macna >50 cm

G16

Jerry cans (square plastic containers with handle)\ kaHucTpbI (kBagpaTHbIE
NNACTUKOBbIE KOHTEHepbI C Py4KOi)

G17

Injection gun containers\ ynakoBKv OT CTPOUTE/IbHOTO CUIMKOHA

G138

Crates and containers / baskets\ awmku, KOp3uHbI

G19

Car parts\ yacTi OT MalInH

G21

Plastic caps/lids drinks\ nnacTmkoBble KPbILLIKM OT HANNTKOB

G22

Plastic caps/lids chemicals, detergents (non-food) \ nnacTMKoBble KPbILLIKK
OT XMMUKATOB, MOLLUX CPEACTB (He NULLEBLIX NPOAYKTOB)

G23

Plastic caps/lid sun identi ed\ nnacTMKoBble KPbILLIKM HEN3BECTHOIO
NMPONCXOXAEHUS

G24

Plastic rings from bottle caps/lids\ nnacTvkoBble KO/bLa 0T KPbILLEK By TbIIOK

G25

Tobacco pouches / plastic cigarette box packaging\ nnacTMkoBble ynakoBKU
OT curapet, Tabaka

G26

Cigarette lighters\ 3axuranku

G27

Cigarette butts and Iters\ oKypku, GunbTpbl OT curapet

G28

Pens and pen lids\ pyuku, YepHuna

G29

Combs/hair brushes/sunglasses\ pacyecku, CONHeYHbIe 04K

G30

Crisps packets/sweets wrappers\ nakeTbl OT YAMCOB, CNafoCTel

G31

Lolly sticks\ nasiouku o1 KOoHget

G32

Toys and party poppers\ UrpyLiKu, XnomnyLwKu

G33

Cups and cup lids\ yalliku, KpbILLKK OT Yallek

G34

Cutlery and trays\ ctonoBble Npr60pbI, NOAHOCHI

G35

Straws and stirrers\ Tpy604Ku, MeLllasiKu

G36

Fertiliser/animal feedbags\ ynakoBku OT yf06peHuii, Kopma A1 XXMBOTHbIX

G37

Mesh vegetable bags\ ceTku gns oBouleit

G40

Gloves (washing up)\ nepyaTku Xo34ACTBEHHbIE

G41

Gloves (industrial/professional rubber gloves)\ nepuaTku paboune (pe3nHoBbIe)

G42

Crab/lobster pots and tops\ ceTku Ha KpaboB

G43

Tags ( shing and industry)\ apnbiku pbi6onoBeLKme 1 npod.

G44

Octopus pots\ ropKn Ha OCbMMUHOIoB

G45

Mussels nets, Oyster nets\ ceTn Ha ycTpuLL, MUANIA




Kop

HanmeHoBaHune

KonunuectBo

Bcero

G46

Oyster trays (round from oyster cultures)\ noTku gns yctpu, (Kpyrible)

G471

Plastic sheeting from mussel culture (Tahitians)\ nnacTnkoBoe nokpbITHE
ANs pa3BefeHns MUANIA («TaUTAHKIA»)

G49

Rope (diameter more than 1cm)\ kaHaT (auametp > 1 cm)

G50

String and cord (diameter less than 1cm)\ Jlecku, WHypbl (anametp < 1 cm)

G53

Nets and pieces of net <50 cm\ CeTu, nx yactn< 50 cm

G54

Nets and pieces of net > 50 cm\ Cetu, nx yactn>50 cm

G56

Tangled nets/cord\ 3anyTaHHble CETU, TECKA

G57

Fish boxes — plastic\ nnacTnkoBble AWKKK 415 PbIObl

G58

Fish boxes — expanded polystyrene\ AWk gnsa poidbl U3 AyTOro NOAUCTUPEHA
(PS, 6)

G59

Fishing line/mono lament (angling)\ necka

G60

Light sticks (tubes with uid) incl. packaging\ ceeTawmecs nanoyku (Tybbl
C XWIKOCTbI) BKJ1. Y1aKOBKM

G62

Floats for shing nets\ nonnaBku OT pbI6ONOBELIKMX CETEN

G63

Buoys\ byu

G64

Fenders\

G65

Buckets\ Begpa

G66

Strapping bands\ KpenéxHble NeHTbI

G67

Sheets, industrial packaging, plastic sheeting\ npombiLneHHas ynakoBka

G68

Fibre glass/fragments\ ®unbpornacc, pparmeHTbI

G69

Hard hats/Helmets\ kacku, wnemsl

G70

Shotgun cartridges\ naTpoHbl

G71

Shoes/sandals\ 06yBb, caHfannm

G72

Tra ccones\ JOPOXHbIe 3HaKM - KOHYCbI

G73

Foam sponge\ oTBep/ieBLLas MOHTAXHas NneHa

G79

Plastic pieces 2.5 cm>< 50 cm\ Kycouku nnactvka 2,5-50 cm

G80

Plastic pieces> 50 cm\ Kycouku nnactunka > 50 cm

G82

Polystyrene pieces 2.5 cm >< 50 cm\ Kyco4yku nonnctupeHa 2,5-50 cm

G83

Polystyrene pieces> 50 cm\ Kycouku nonuctmpeHa > 50 cm

G84

CD, CD-box\ gnckn 1 ynakoska oOT JUCKOB

G85

Salt packaging\ ynakoBku OT conu

G86

Fin trees (from ns for scuba diving)\ pacnopku ansa nact

G87

Masking tape\ nsoneHta

G88

Telephone (incl. parts)\ TenegoH, BK/1. Yactu

G89

Plastic construction waste\ cTpouTenbHbIi Mycop

G90

Plastic ower pots\ LIBETOUHbIE FOPLLIKA

Go1

Biomass holder from sewage treatment plants\ 3an4acTi 04MCTHbLIX COOPYXKEHNIA

G92

Bait containers/packaging\ KoHTeiHep Ansi NPUMaHKM

G93

Cable ties\ kabenbHble CTSHKKN

G95

Cotton bud sticks\ BaTHble nasoyKku

G96

Sanitary towels/panty liners/backing strips\ npoknagku

G97

Toilet fresheners\ ocBexuTenn ans Bo3gyxa

G98

Diapers/nappies\ noAry3sHuku

G99

Syringes/needles\ Wwnpubl, bl

G100

Medical/Pharmaceuticals containers/tubes\ MegMUNHCKNE KOHTEHEPbI

G101

Dog faeces bag\ nakeTbl 4515 co6aubnx ekanmii

G102

Flip- ops\ BbeTHamKu

G124

Other plastic/polystyrene items (identi able)\ gpyrue nnactukoBble\
NOAUCTUPEHOBbIE NPeAMETbI (HEUAEHTU(DULMPYEMBIE)

O6wunii Bec (Kr)




RUBBER\ PE3VHA

Kop

HanmeHoBaHue

KonnuectBo

Bcero

G125

Balloons and balloon sticks\ Bo3ayLHbIe Wapbl 1 NajIoUKM OT HUX

G126

Balls\ msaun

G127

Rubber boots\ pe3nHoBas 06yBb

G128

Tyres and belts\ LWnMHbI 1 peMHK

G129

Inner-tubes and rubber sheet\ Tpy6ku, N1CTLI

G130

Wheels\ koneca

G131

Rubber bands (small, for kitchen/household/post use)\ neHTbI (XO35CTBEHHbIE,
MOYTOBbIE U T. A1)

G132

Bobbins ( shing)\ kaTyLwkun (pbi6on0BeLKNE)

G133

Condoms (incl. packaging)\ npe3epsatuBbl (BK/1. yrakoBKY)

G134

Other rubber pieces\ fpyrve Kycouku pesuHbl

06w Bec (Kr)

CLOTH/TEXTILE\ OAEXXOA TEKCTUb

Kop,

HanmeHoBaHune

KonunuectBo

Bcero

G137

Clothing / rags (clothing, hats, towels)\ ogexga, Tpanku

G138

Shoes and sandals (e.g. Leather, cloth)\ 06yBb

G139

Backpacks & bags\ cymku

G140

Sacking (hessian) \ MeLLKOB1Ha

G141

Carpet&Furnishing\ KoBpbl 1 NOKpbIBana

G142

Rope, string and nets\ kaHaTbl, HUTKK, CETU

G143

Sails, canvas \ napyca, nonoTHa

G144

Tampons and tampon applicators\ TaMmnoHbI 1 annanKaTopb!

G145

Other textiles (incl. rags)\ gpyroi TekCTWb, BKA. TPAMNKM

O6wwmii Bec (Kr)

PAPER/CARDBOARD \ BYMATA, KAPTOH

Kop

HanmeHoBaHune

KonuyectBo

Bcero

G147

Paper bags\ 6ymaxkHble NakeTbl

G148

Cardboard (boxes & fragments)\ kKapToH (KOpO6KK, HacTn)

G150

Cartons/Tetrapack Milk\ kapToH.KOpO6KY, TeTpanak OT MO/IOKa

G151

Cartons/Tetrapack (others)\ KapTOH.KOPO6KK, TeTpanak apyrue

G152

Cigarette packets\ ynakoBKu OT curapet

G153

Cups, food trays, food wrappers, drink containers\ nuweBble; YalliKu, NTOTKN,
yNaKoBKU, KOHTENHEpbI

G154

Newspapers & magazines\ rasetbl, XXypHasbl

G155

Tubes for reworks\ Ty6bl OT (heliepBepKoB

G156

Paper fragments\ yacTtu 6ymaru

G158

Other paper items\ gpyras 6ymara

O6wwuin Bec (Kr)




MPUNOXKEHUNE 9. UCNEAOBAHUSA 3ATPASHEHUA BOAHbIX OB bEKTOB MUKPOIM/IACTUKOM

MNacTMKoBOE 3arpsisHeHe — OfMH W3 TNaBHbIX
BbI30OBOB COBPEMEHHOCTW. MNnacTuK pasnaraercs
CTONIETUSAMU U1, C YHETOM EXXErO4HO BO3pacTatoLLe-
ro o6bEMa NPon3BOACTBA, L 0r0 OCTaHEeTCA
npo6nemoii. bonee TOro, KPynHble N1aCTUKOBbIE
006beKTbI, Nonazgas B BOAHYIO Cpeay, «pacnajatoT-
CA» Ha MeJIKm1e YacTuLbl NoJ, BO3AeNCTBYEM BOJH
N yNbTPapuUoNeToBbIX flydyeir. TakMM yactuuam
pasmMepoM MeHee 5 MM YYEHble fann cneluaib-
HOe Ha3BaH1e — MUKPOMNIACTUK.

MwukponnacTuk — HeBugumas npobnema.
C NOMOLLbIO TPaXAAHCKON HayKy MOXHO MOKa-
3aTb NOAAM 3TV HEBUAMMbIE HEBOOPYXEHHBIM
rnasoM 4acTuubl MU pacckasatb O CEPbE3HOCTU
npo6nembl 1 NyTax eé peweHus. JaHHas MeTo-
[MKa Hanpas/ieHa Ha OLeHKY KOHLEHTpaLum Mu-
KponiacTvka B BOAHbIX 06beKTax 1 afpecoBaHa
KaXX0My YesloBeKy, 3aMHTEPECOBaHHOMY B U3y-
YeHWM NNaCTUKOBOIO 3arpsa3HeHns. AKTUBUCTI,
nefarorv U LWKONbHUKN, CTYAEHTbl, MeCTHble
XWUTENN MOTyT CTaTb 06LEeCTBEHHbIMU Habaa-
TENSIMWU U BHECTU BKN1ag, B U3yYeHne npobnemsl.
Mbl 6yaem 6narofapHbl, €Cv Bbl NOAENNTECH C
HaMKn pe3sy/ibTataMn CBOMX UCCef0BaHUIA U Mbl
CMOX€EM HaHEeCTN NX Ha OTKPbITYO KapTy obLue-
CTBEHHbIX MWCC/efjoBaHUA MUKPOMNIacTMka B
BoZLOEéMax. CBOM [laHHble B (hopmaTte 3ano/HeH-
HOro NPOTOKO/1a OTNPaBNANTe Ha 3NEKTPOHHbIN
agpec lizaveta.sergeevna@yandex.ru.

MpaxaaHCcKas Hayka — 3T0 OAHO U3 peaKux
00LLEeCTBEHHbIX SIB/IEHWI, KOTOPOE MOJE3HO
BceM. JII04AM HPaBUTCA 3aHUMATbLCA HayKOW,
YUYEHBIM M HayUHbIM YUYpexaeHusM yaaétcs npo-
BOAMTb MacluTabHble MccefoBaHus, KoTopble
6e3 yyacTusa A06pOoBOMbLEB ObiMM Bbl MPOCTO
HEBO3MOXHbl. ECTb, Hanpumep, rnobaibHas
NHMLMaTMBA MO OLEHKe MUKPOMNJIacTUKOBOroO
3arpasHeHunss — Adventure scientists. C 2013 no
2017 rop 06y4eHHble BO/IOHTEPBI CO BCErO M1pa
oTompanu npobbl. Ha ocHOBe 3TOro npougecca
ObI/1I0 BbIMYLLEHO HECKO/IbKO Hay4HbIX CTaTew.
[Npy 3TOM eciv MOCMOTPETb Ha KapTy, TO Ha Tep-
putopun Poccun He 661710 NPOBEAEHO HY OLHO-
ro Takoro uccnegoBaHus.

Mpob6nema MuKponnactTuka A5 Hayku Ho-
Bas — MPOLU/O eLLé CNMLLIKOM Masio BPEMEHU C
Havyasia nccnefoBaHuii, YToObI caenatb Kakme-10
BbIBOAb! O pacrnpefefieHnm, CKOPoCcTU Hakorme-
HUS, UMPKYNALUA MUKPONIacTUKa B MUPOBOM
OKeaHe 1 MeCTHbIX BOZHbIX 06bekTax. B Poccum

nccnefoBaHUA  MUKPOM/IacTKa MPOBOAUTCSH
elé mMeHbLUe, Yem 3a py6exoMm, Janeko He Bce
NPOguIbHbIE Hay4Hble MHCTUTYTbl BOBNEYEHbI
B paboTy no npobreme NnacTMKOBOrO 3arpss-
HeHus. [03TOMy Ham ceilyac 0CO6EHHO BaXKHO
co3paBatb 6asy AaHHbIX COLEPXaHUs MUKPO-
nnacTuka A1 pOCCUNCKNX BOLOEMOB, C KOTOPOW
Mno3)e cMoryT pabotatb YYéHble, MOAENIMPOBaTb
MpoLEecChl U pacckasblBaTb HAM — O6LLECTBEH-
HOCTV — O MOJyYEHHbIX pe3y/bTarax.

MeTog (unbTpoBaHUA AnA oTtbopa npob
N BU3yasIbHOW WAEHTU(UKALUN LN aHann3a,
KOTOpble ABMAIOTCA OCHOBOW 3TON METOL0/10-
rn, LOBOJILHO YacTo MUCNOJb3YTCA 3apy6ex-
HbIMW 1N POCCUIACKMMU YYEHBIMU 415 NPOBeje-
HUSA UCCNefoBaHNn MUKPOMIACTMKA, NPY 3TOM
TakKoW TUM UccnefoBaHns OCTYNEH U O6bIYHbIM
nogsaM. OTéop 1 aHanm3 Npob He TpebyeT Ao-
pOrocTosLlero u pegkoro o6opynoBaHus, ans
paboTbl C KOTOPLIM BaXXHO NPOGecCMoHaNbHOe
obpasoBaHue.

JdTa MeTo40N0rMA LOBOILHO YHUBEPCA/IbHA
1 NOAXOAUT A1 UCCNefOBaHNIA Pa3HbIX BOAHBIX
00BbEKTaX — Mbl YXKe NPUMEHSANN e€ AN KaHana,
peku, o3epa 1 faxe 3amBa. B mope nunm 3anuee
MOXHO YBWUIETb NPOGNEMY YXe B «UHTerpasib-
HOM>» BMEe — B MOPe Nomnao BCe, YTO UAET C BO-
[AOTOKaMK, a K HAM [,O06aB/SAOTCA eLLE U MOPCKUe
NCTOYHUKN. B pekax — MHTepPEeCHO, 4To 1 OTKyAa
nonagaeT B Peky U YTO peka BbIHECET B MOpe.
[laxe B 03epe UHTEPECHO, T. K. TaM MOryT ObITb
NOKaJIbHble aHTPOMOreHHbIE NCTOUHUKN.

Korga Bbl MpoBefeTe uccnefoBaHue, He
ocTaHaB/MBalTeCh Ha 3TOM! O6LLECTBEHHbIE UC-
CNefoBaHNA MOXHO CUMTATb CUTHaNIbHBIMU 419
npodeccnoHanos, nogenutTecb U obeyamTe ¢
HUMW pe3y/bTatbl. BO3MOXHO, OHM CMOTYT cae-
natb 6onee rnybokme BbIBOAbI O XapakKTepe 3a-
rPA3HEHNS UK 06006LLMTb Y CPABHUTL NOJyYEH-
Hble faHHble Cpa3y OT HECKONbKUX UCCrefoBaTte-
nel. HaHecuTe faHHble Ha O6LECTBEHHYO Kap-
Ty. Mpurnacute konner/napTHEPOB/3HAKOMBIX,
NoAennTeCb C HUMN UH(OPMaLMEN, NOKaxXuTe
MM NPo6emMy, 0O KOTOPOI OHU, BO3MOXHO, Jaxe
He 3aJyMbIBa/IUCb. [1OPa3MbILNANTE O TOM, Kak
HaeHHbI MUKPOMIACTUK MOr TyAa nonacTb
W, YTO MOXHO cfenatb, YToObl COKpaTUThL nona-
[iaHne. PacnpocTpaHute MHMOpMaLno, YTOObI
6onbLUe nogel y3Hanm 06 3ToM U NPUCOesUHN-
NNCb K UCCNEeJOBAHUSAM U PELLEHNAM.



§1. MNoaroToBka o6opyaoBaHuA
Ana oT6opa npob

1.1.  MaTepuabl Ana c60pKH
¢$UAbTPOBA/IbHOM YCTAHOBKU

MyhTa nnacTMkoBast HaABWXKHAsA C yNNOTHUTESb-

HbIMW NPOKnagkamu, anametpom 110 mMm (coe-

OVHUTENbHasA My(Ta Ansi (DaHOBbIX TPYO) — 3TOT

BapuaHT yao6Hee A58 punbTpoBaHMs BOAbI U

50 MM — 3TOT BapuaHT yaobHee A4 aHan3a

(hunbTpa Nog MUKPOCKOMOM.

e [lepexof NnacTUKOBbIV (MONUMPONUIIEH), NO
AnameTpy MA0THO CThIKYILWMIACA € MY(TON
(3T maTepuanbl NpoJakTcs B MarasmHax
CaHTexXHMKK) (cobpatb (UNLTP BO3MOXHO
1 6e3 Hero).

e TKaHb «MefIbHWUYHbIN ra3» AnaMeTpoM fyen
50-100 MKM (MpogatoTcsa B Mara3mHax akBa-
PUYMUCTUKN),

e /W HENNOHOBBbIE ceTHaTble (OULTPbI/ TKaHb
nonnamuHas ¢ anametpom ayen 50-100 MKm.
Takve TKaH1 MOXHO KynuTb B MarasuHax, npo-
[atoLLmx naboparopHoe 060pyL0BaHME.

1.2. C6opka puabTpa

e Bblpesatb 13 NOIOTHA rasa Uan HeinoHOBO-
ro hunbTpa KBagpar (Kpyr), pasmepom (aua-
MeTpoM) Ha 5-10 cm 60nblue, YeM AMaMeTp
(hMNbTPOBa/ILHOWN YCTAHOBKN — (hUNILTPYHO-
Ljasi OCHoBa.

e HakpbITb ei1 NpOCBET Nepexoja nam MyQTbl.

e Kycok Tpybbl MEHbLUErO AnameTpa pasme-
CTUTb HaZ, NePBbLIM, HAKPbITbIM PULTPYIOLLEN
TKaHbH0, TLLATEIbHO pacnpaBuTb TKaHb U paB-
HOMEpPHO HaZaBuTb Ha TPy6by Tak, 4ToObl OHa
M10THO BCTaBWMAaCh B HYUXXHWI KYCOK TPYOb!.

i

e [IpoBepuTbL Ha MPOCBET, YTO Ha PUNLTPYIO-
el ocHoBe (TKaHu) HeT cknafok. KpaiHe
XenatenbHO 4TO6bI Kpas guibTpa He nona-
[ann BHYTPb TPY6bI, T. K. B NPO6Y C HUX MOTYT
nonacTtb OTAe/IbHble HUTU HEeIoHa.

1.3. O6wme pekomeHaaLum
K M3roToB/1IeHUI0 PUAbTPa

®UNbTPOBA/IbHYIO YCTAHOBKY MOXHO cO6paThb
opyrumn crnocobamun. EE MOXHO W3roTOBUTH
N3 pas3INYHbIX MaTepuasnioB: NIaCTUKOBbLIX CaH-
TEXHWYECKNX 3/1EMEHTOB, MeTa/lIMYECKNX KOH-
CTPYKLMIA (U3 HepXXaBetoLLeln CTasn), UX KOMOU-
HaLMWi, CLuMTb M3 (UNLTPYIOLLEro MaTepuana v
npoyee. Hanpumep, B KayectBe «cuTa» MOXHO
MCNO/b30BaThb He TONIbKO CUHTETUYECKYIO TKaHb
(MeNbHWYHBIN ra3), HoO U MeTa/l/IMYECKYH) CETKY.
MnaBHOe — (DUNILTPYIOLNIA MaTepuan LO/MKEH
MMETb OfJMHaKOBble Ha BCell CBOEl NOBEPXHO-
CTU AYEeNKN JOCTaTOYHO MEeNKOoro pasmepa Ans
nocTaB/IeHHbIX Leneidl. Kpome TOro, marepuan
[LOJXEH BbITb OCTATOUYHO MPOYHbIM.

fnaBHOe, Heo6XoAVMMO NpUAEPXMBATLCH
clefyoLwmx pekoMeHaaunii:

Bcs cyTb 0T60pa Npobbl M3 NPUPOAHOro BO-
LOEMa 4151 O6HaPYXXEHWS B HEIM YacTuL, MUKPO-
nnacTnkKa cCBOAUTCS K TOMY, YTOObI MPOYUNLTPO-
BaTb 60/IbLLOE KOIMYECTBO BOAbI YEPES «CUTOY,
KOTOpOE 3TN YacTuULbl CMOXET 3aJepXartb.

MNpenHasHauyeHve yCTaHOBKN 41 (DUbTPO-
BaHWA COCTOUT B TOM, YTOObl HAAEXHO 3aduK-
CUpPOBaTb (PUILTPYIOLLLYHO OCHOBY B MOJIOXEHUN,
a) yA06HOM 4518 PUILTPOBaHMA Yepes Heé 60/1b-
LOro KonmMyectBa BoAbl, 6) He gonyckarowem
npoTeyeKk U Notepb Npu uUabTpauuun, B) yaob-
HOM [NS W3BMEeYEHUs PUNLTPYIOLLEA OCHOBBI
(«cuTax), NCKNoYas noTepw.

§ 2. OT60p NpPO6 NpUpOAHOM BOADI
A/A BbiIB/IEHUA 3arpsA3HeHUsA
MWUKPOMN/IACTUKOM

2.1. Heobxoaumoe o6opygoBaHue
ANnA oT6opa npo6

e (huIbTPOBa/IbHAsA YCTaHOBKA,

e BEAPO MM KaHUCTpa M3BECTHOrO O6BLEMA
(5-10 n onTMMasnbHO),

e CTEKNsiHHasA 6aHKa C KPbIWKON 06 bEMOM A0
non-nnTpa,

e pblbalKne pe3nHoBble canorn (60I0THUKN)
nnn Beipgepcsl, (HeobsA3aTeNbHO ecnu Ha



MecTe oTbopa Npo6 ecTb MOCTKU UK A1 OT-
60pa He NpuaeTcsa 3axo4uTb B BOAY),
«LLEHHUK» — 3TUKEeTKa WAn Knein n bymara,
4TO6bl Hak/MenTb Ha 6aHKy (NPOMapKMpO-
BaTb Npooy),

py4Ka 1 6/10KHOT,

AUCTUNNIMPOBaHHaA BOAa,

nerika (ecnv nponnB BoAbl NMPOXOAMT Yepes
(bUILTPOBA/IbHYO YCTAHOBKY C AMaMeTpoM
MeHbLe 100 mm),

KaHLenspckasa pesnHka (Heobs3aresibHO).

2.2. MMocniegoBaTe/IbLHOCTL AEUCTBUN

1

N

KOMMNOHEHTbI (MNbTPOBa/IbHON YCTaHOBKM
nepes nepsbiM NMPUMEHEHMEM 0bA3aTeflb-
HO TLlaTe/IbHO NPOMbITb 6ONbLUMM KONNYe-
CTBOM BOZOMNPOBOAHON BOAbl. MPOMbIBaTL
crefyer KaxAyl 4acTb (Kpome (uibTpo-
Ba/IbHOW TKaHW) OTAENIbHO B pasobpaHHOM
Buze. Mo BO3MOXHOCTK, NOC/e MPOMbIBaHUA
BOZOMNPOBOAHOM BOAOW, CMOMOCHYTb BCE
OMCTUNIMPOBAHHON BoJON. Ha mecTte oOT-
60opa NpobbI yCTAHOBKY U BeApO (KaHUCTPY)
CHOBA BbIMOIOCKaTb BOAON 13 BOJ0EMa/BO-
[I0TOKa, YTO6bI N36exaTb 3arpsi3HeHns ycTa-
HOBKW BO BPeMSI TRPAHCMOPTUPOBKW.
CobpaTb PUILTPOBa/IbHYHO YCTAHOBKY.

Ha Bopoéme onpefenutb mMecto otbopa
npo6 — y bepera, rge BO3MOXHO obecne-
ynuTtb rNybuHy 6onee 0,5 METPOB, UM Ha
MOCTKaX, €C/I1 OHWN PacrnooXeHbl He BbICO-
KO HaZl BOZOM N Ha HUX MOXHO PasmMecTUThb-
CA IBYM YesioBeKam.

Coenatb 3anucb B N0IeBOM B/10KHOTE: OTMe-
TWUTb AaTy 0T60pa NpPobbl, NOrOAHbLIE YCOBUS,
MeCTOMOoIoXKeHWe Npoobbl. XKenarenbHO cae-
natb 0TMeTKy GPS-koopauHar. IHCTpyKLmio 0
TOM, KaK CHATb GPS-KOOpAWHaThl, Bbl HAliAETe
B lNpoTtokone ot6opa npob. Onucatb MecT-
HOCTb: TEYEeHWe, XapakTep AHa, Hasmume pac-
TEHWUIA B BOAE, LLBET BO/bl, H/INYME CNel0B aK-
TUBHOCTM YesnioBeKa (NS, N0A4KK, pblbaLkmne
CTOSIHKM, MyCOP 1 NpOYee), M0 BO3MOXHOCTU
BbISICHATb Ha/IM4Me 0CafKoB U UX MOLLHOCTb
B TEYEHME CYTOK A0 0TOOpa Npo6sbl.

Ons oT6opa Npobbl ONTUMANbLHO yyacTue
ABYX uenoBeK. OAWH y4yacTHUK paboTaeT
C BeApoOM WAN KaHUCTPOW, BTOpPON —
C (nIbTPOBa/IbHON YCTAHOBKOM (CM. (hOTO).
Ona otbopa npo6bl y4aCTHUKN BXOAAT B
BOLY Ha MaKCUMa/ibHO BO3MOXHYH [/y6u-

Hy (He meHee 0,5 M), N pasmeLLaloTcs Ha
MocTKax. Ecnum ot6op npo6 npoBoauTCS
B BOJle, HEOO6X0AMMO 3aHATb YA06HOEe NoJsio-
YXEHME NPOTUB TeYEHUS], COKONHO NOCTOATb
HEeKOTOpOoe Bpems, YTOObl B3MYYEHHbIA AOH-
HbIA TPYHT OCeN 1 YLWEN BHU3 MO TEYEHWIO.
Mpw oT6ope Npob No gHy BoAOEMA He nepe-
MeLaTbecs, YTo6bI He NoAHMMAaTbL MyTb. ECnn
FPYHT B3MYTU/ICA MO KakoW-1Mb0 npuymrHe,
caenatb nepepbis, UM MOMEHATb MECTO OT-
60pa Npo6bl.

Ana cbopa matepuana Heo6XOAMMO Havep-
MbiBaTb BOAY M3 BOLOEMA, MPY 3TOM BeApo
WAN KaHUCTPa MOJIHOCTBLIO MOrpyXatTcs B
BOAY, UTOObI B Np06Y nonajasna Boga U3 To/i-
LW, & He C NOBEPXHOCTU. MNpn 3TOM HEOOXO-
OUMO crefiMTb 3a TeMm, YTobbl He 3a4eBaTb
[HO BOAOEMA M HE B3MyuuMBaTb JOHHbIE OT-
NOXeHUs.

HanonHeHHOe BeAPO UM KaHUCTPa (40 MeT-
KN 06bEMA) 3aTeM Mef/IeHHO MPOoMBaeTcs
yepes PUNLTPOBaIbHYIO YCTaHOBKY. B none-
BOM B/I0KHOTE HaZl0 perncTpupoBatb 06 bEM
NMPONNTOI BOABI.

9. fiepxaTtb (GUNLTPOBaIbHYIO YCTAHOBKY HEO6-

10.

XOLMMO HWXKe MO TeYeHMIo 0T MecTa 0T6opa
Npo6bl, YTOObI M3b6exarb nonagaHusa npo-
(hmnbTPOBaHHO BOAbI B CefytoLiee Beapo.
Bo Bpemsa otbopa npob (uibLTPOBasIbHYHO
YCTaHOBKY BCerfa fepxarb BepTUKa/IbHO U
He nepeBopaymBaTh 40 OKOHYaHWA 0TOOpa,
4TOObl YaCTWLbl HE CMOIW BbINacTb C MO-
BEPXHOCTU (PUNbTPA.

Ecnv B (mnbTpoOBasibHON yCTaHOBKE YCTa-
HOBNEH (PUNLTP C KPYMNHOW siueein (6onee
100 MKM), TO (bUIbTPOBaHUE NPOLOIKATD [0
CyMMapHoro o6béma npoQuILTPOBaHHOM
Boabl 100-200 n vnn 6onee. Ecnn ncnonb-



3yeTcst PUNLTP C MEHbLUER A4eel, TO hnb-
TpoBaHve Npogo/mKaeTcsa A0 Tex rnop, noka
BOAa NpoxoauT yepe3 (unbTp. Kak TONb-
KO TOK BOAbl Yepe3 (unbTp 3aTpyaHsAeTcs
(bunbTp «3a6MBaETCS») PUNLTPOBAHUE Npe-
Kpawaetcsa. O6bIYHO, 3TO MPOUCXOAMUT Yepes
50-70 nutpoB (ecnu pasmep sveun punbtpa
50-100 MKM), 0HaKO B NETHWUIA Nepuog Ha
HEKOTOPbIX BOLOEMAaX BO3MOXHO OYeHb Obl-
CTpoe 3abvBaHue (UIbTPa BOLOPOC/IAMMU.
B atoM cnyyae 06bEM NPOPUILTPOBAHHOW
BO/bl MOXET ObITb faXKe MeHblLue 10 NnMTpoB.

11. B noneBoM 6/10KHOTE (IMKCUPYETCA CyMMap-
HbIA 06BEM NPONUTON BOAbI.

Bo Bpems 0T60pa Npo6 He CTONT TOPONUTbCA.
[leiicTBMA coBepLlaTb CNOKOWHO, 6e3 CyeTHhl,
akkypaTHoO. CneguTb 3a TeMm, YT0ob6bl Bofa He
nponueanacs MMMO (uabTpa, YuabTP He Npo-
Tekan. OunbTpoBaHMe OCyLecTBAAETCA Npsi-
MO B BOAOEMe, 1 NpodhnnbTPOBaHHas BOLa He-
NocpeLCcTBEHHO BO3BPALLaeTCA B BOLOEM.

12. Mpoba ans onpefeneHns cogepXxaHnus Mu-
KponsacTuka npeacrasnseTr coboi Bce ya-
CTULbI, OCTaBLUMECSA Ha (IUILTPYIOLLEN OCHO-
Be. JanbHelilwan 3afa4a — COXpaHUTb BCe
4acTuLbl Ha PUNBTPE, U3B/IeYb ero U3 pusb-
TpOBa/IbHOW YCTaHOBKM, TPAHCNOPTUPOBATb
A0 MecTa AanbHeiwen obpaboTku. UToObI
n3BneYb (PUILTPYIOLLYD OCHOBY W3 ycCTa-
HOBKW, HEOBGXOAMMO akKypaTHO pa3obpartb
YyCTaHOBKY, MpW 3TOM He NepeBopayMBaTh
eé. Kpenko aepxa H/XHIO OCHOBY BMecCTe
C KpasMun (QunbTPa, akkKypaTtHO MOTAHYTb
BBEPX BEPXHIOK YaCTb YCTAHOBKM. [lanee fo-
cTatb (UILTP, Aepxarb ero NOBEPXHOCTbIO
C YacTuLamu BBepX.

13. Ecnm (ounbTpytoLas ocHoBa 60/blLUE UCTOSb-
30BaTbCA He OyaeT, eé akKypaTHO CNOXWUTb
CTOPOHOW C YacTuuaMun BHYTPb, He MpuKa-
casACb K MOBEPXHOCTH, FAe 3T YacTuLbl Co-
Bbupanncb. AKKYpaTtHO MONOXUTL (ULTP
B YMCTO BbIMbITYIO (KaK M cama YyCTaHOBKa,
CM. M. 1) CTEKNSAHHY0 6aHKY. MOXXHO CNOXUTb
(hMNbTP yrnamm BBEPX Tak, YTOObI OCaXKEH-
Hble YacTuLbl O6b1IM BHYTPW, U 3aBA3aThb ero
C NOMOLLbIO KaHLLeNIAPCKOM Pe3UHKMN.

14. Ecnvke punbTPYHOLLY OCHOBY N1aHUPYeTCS
MCNONb30BaTh Ja/blue A5 oT6opa cneayto-
LWMX NPO6 nn Apyrnx nccnefoBaHnin, Torga
B UMCTYK CTEK/IAHHYH 6aHKy HeobxoauMOo

Ha/INTb HEMHOTO (4,0 NONOBUHLI 06 bEMA 6aH-
K1) prNbTPOBAHHON Yepes3 YyCTaHOBKY BOApbI
(cTouT No3aboTnTbCA 06 3TOM 3apaHee, Npu
0T60pE NPOo6bI). PUNLTP ONYCTUTL B 6aHKY C
(hMNbTPOBAHHOM BOLOW W TWATe/IbHO BbIMNO-
nockartb. lepxatb (UALTP NPY 3TOM cnegyet
C NMOMOLLbIO NUHLETA.

15. baHKy 3aKpbITb KPbILIKON (>KenatefbHO Me-
TaNNNYeckoi, HoBOW), nognucatb NPoo6y.
Ansa atoro ygo6HO Mcnonb3oBath MarasuH-
Hble «LEHHUKU» UK TO, YTO MOXHO Hak/e-
NTb Ha 6aHKy. Ha «LleHHMKe» HanucaTb gaty
oT6opa Npobbl, Ha3BaHME BOAOEMA U TOYKU
0TO60pa, 06BEM MPOPUILTPOBAHHON BOAbI,
fnameTp fyen (UNbTPYHOLWEN OCHOBbI, (ha-
MW/IVIO U MSi OTBETCTBEHHOTO 38 OTOOP, KOH-
TaKTHble [aHHble (MO6.TefleoH 1 e-maiin).
«LIeHHUK» — 3TUKETKY NPUKNenTb K 6aHke
(He K KpbIWKe), npenBapuUTENbHO HAaCYXo
NpOTEPEB MECTO NPUKIENBAHNUS.

16. Mpoba fomkHa 6bITb 0bpaboTaHa B 6/K-
Xanwwue 4 gHA. Mpy xpaHeHUn nNpobbl 60-
nee CyTOK, eé He06x04MMO NoMeLLaTb B XO-
NOAMNNBHYK.

§ 3. /labopaTopHble uccieaoBaHUA
npob6 Ha cogeprKkaHue
MUKpOMn/IacTUKa

3.1. Heobxopumoe obopyaoBaHue
AN aHa/M3a npob

MUKpPOCKON,
npeamMeTHoe CTeK/O,

Yaluka MNetpw,

LNCTUNNNPOBaHHAsA BOAa,

nuneTka,

nrna LBenHas,

cTeknorpag uam mapkep no crekny (Heo6s-
3aTe/ibHO),

(hoTOKamepa,

e POTOKO.

3.2. XpaHeHue npobwl

Mpo6bl HE06XOANMO NOMELLATH B XONOANMbHYK.
XpaHuTb NPo6bI XenateslbHO HEMPOAOMKNTE Tb-
HOE BpeMs 1 cTapaTbCs 06paboTaTh MX Kak MOX-
HO paHblLE, T. K. B HUX COEPXXaTCs U XMNBbIe Op-
raHM3Mbl, KOTOPbIE CO BPEMEHEM YMMPAIOT, pas-
nararTcs, UM HaobopOT pa3MHOXatoTCA, Npoba
MOXET «MPOTYXHYTb».
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3.3. Pa6ota c npob6oii

YT06bI Ha4aTb PaboTy ¢ NPO6OIA, BbIHETE UILTP
(ceTKy) u3 6aHKW. MonoxuTe GUNLTP Ha NpesMeT-
HOe CTeK/10 uu Yawky MNeTpu. Mpocmarpusaiite
(UNLTP B MUKPOCKOMNeE, ABUrascb 4e/THOYHbIM
Larom ot Kpas K kpato. OTmeyaliTe B NpOTOKO/IE
06HapyXeHHble YacTuLbl niacTuka (LBeT, op-
Ma, pasmep yactuu).

Ona ypobctBa M opraHMsaumun nocrefosa-
TeNIbHOro NPOCMOTPA CTEK/IO WM YallKy MOX-
HO pacyepTUTb NO KBagparam ¢ Homepamu (Ha
pUCYHKe 4 nokasaHo, KakK 370 OyfeT BbIlNsAAeTb
noj MUKPOCKOMOM). 3TO MOMOXET He 3anyTaTbCcs
B TOM, KaKOI KyCOK MpO0bI Bbl Y)X€ OTCMOTPENN.

ABTOpbI MeTOfZONMOrMM B CBOe pabo-
Te WCMOMb3YT MUKPOCKOMbI C YBEIMYEHNEM
40-1600 kpart. 3TOro xBaraeT Ans TOro, YTOOHLI
onpefenvTb 4YacTuubl pasMepoM 4yTb MeHee
1 MKM 1 60nee KpynHble. MOXHO UCMONb30BaTh
nobble fpyrme MUKPOCKOMbI U C MEHBLLUMM YBe-
NIMYEeHNEM (ECTb YCMELLUHBIA OMbIT UCCef0BaHWI
C MMKPOCKOMamMun C YyBe/lIMYeHUeM, Hanpumep,
600 Kkpart), Torga pasmep 06HapyXmnBaemblx Ya-
cTuy 6yaet 6onblie. Ysennyenve B 1600 kpart
MOMOraeT TO/IbKO YTOUHUTL MaTepuas YacTuLbl
(pasrnagetb OTCYTCTBMUE K/IETOUYHOWN CTPYKTYPbI
NN YBUAETHL NEpPeninBbl, HanpumMep), HO y406-
Hee NPOBOANTb OLLEHKY YacTuy, B npobe Ha 60-
nee Menkom ysenuyeHunn (go 1000 kpar)

MpocMoTp NPO6bI Ha CeTKe NO3BOJIAET NIEMKO
OLIeHUTb pa3Mep MUKPOMIACTUKOBOW YacTULbL:
eCnn pa3mep A4eu Ballero hunbTpa, Hanpumep,
100 MKM, YacTuua ANMHHON B TPU AYeliku byaeT
paBHa npumMepHo 300 MKM. OugeHka pasmepa
yacTuL, HeobxoMMma B NepByto oyepesb 4J1 Co-
NMOCTaBUMOCTW pe3y/bTatoB. PasHble MUKPOCKO-
Mbl NO3BONAT YBUAETL YaCTMLbl PasHbIX pas-
MepOoB, pasHble (U/ILTPbI MO3BOAT YN0BUTbL
yacTumubl pas3Horo pasmepa. Moxanyicra, nosb-

3yliTecb Mpen/ioKeHHOW B NPOTOKo/ne oTbopa
Npo6 Knaccumkaumen yacTmy, no pasmepy.

Ecnn Bam nioxo BUAHO Npo6y npu Nnpocmo-
Tpe, NonpobyinTe HEMHOIO HamoO4uUTb €€ Auc-
TUNIMPOBaAHHON BOAOW C MOMOLLbLI MUMETKN
(Tak, ceTka MPUAUMHET K CTEKNY U, BO3MOXHO,
CTaHeT BUAHO nyyule). Ecnu n nocne aTtoro cet-
Ka BbIMNA4MT pa3MbITO, MOMNPO6yiTe N3MEHUTD
(hOKYCUPOBKY.

B 3aBMCMMOCTW OT TOTO, CKO/bKO 6bIS10 MPO-
(hnnbTPOBaHO BOAbI YepPe3 PUNLTP, paccunTaiiTte
KOHLeHTpauuo yactuy, Ha 1 nutp. dotorpagu-
pyiTe yacTuubl NPY NMOMOLUU BUAEOOKYNAPOB,
€C/IN eCTb BO3MOXHOCTb, He 3abyabTe OTMETUTb
Ha (POTO pasmep A4Yen, YToObI OblT MOHATEH pas-
Mep YacTuupl.

3.4. OnpeaeneHune NMacTUKOBbIX YacTUL,

HekoTopble KpUTEPUM AN MAEHTU(OMKALMA M-

KponnacTuKa:

1. MuKponnactk — 3TO TBepAble YacCTULibl
CUHTETUYECKUX MOMVMEPOB MeHee 5 MM
B AMAMETPE,

2. YacTuubl MUKPOMIacTUKa HE UMEIOT KNeTou-
HOW CTPYKTYpbl, YTO NO3BOJSET OTINYUTH
NX OT OPraHNYecKMx matepmanos (KyCOYKOB
pacTeHuiA, XXMBOTHbIX),

3. Ecnv 310 BOMOKHA — TO OHW AO/MKHbI ObITh
OVHAKOBO TO/ICTbIMU/TOHKUMU Ha NpPOTS-
YXEHUWN BCeW [A/MHHbI. YacTo ObiBatOT nepe-
KpYYeHHbIMK, KaK fieHTa. IHorga MoXHO Hab-
N0AATb N3HALLIMBAHWE U PBaHble KOHLbI.

4. T1nacTMKOBble YacTWULbl YacTO UMEKT YeT-
KWIA 1 OLHOPOAHbIV LBeT. M3 3TOro npasuna
€CTb HECKO/IbKO UCK/KUYEHWNIA: OT6eNeHHble
4acTuLbl M YacTULbl, CO cnefaMu opraHuye-
CKMX 3arpsi3HeHWI.

5. YacTuubl nnactMka 4acto WUMeKT HeecTe-
CTBEHHbI /19 OPraHnKK LBeT (CUHWUIA, Kpac-
HbIA 1 Apyrue) u, BO3MOXHO, 6/1eCK (HO He
nepnaMmyTpoBOe MepennBaHue, KoTopoe
Hab/lofaeTcsa y NecYMHoK).

Y10 ewé moKHO yBNAETb Ha punbrpe:
— Bogopocnn

— YacTtuubl conv n necka

— YacTn XXMBOTHbIX 1 CKeNeToB

— [lpeBecHble YacTUYKK

YT06bI HE NPUHATL BMONOTMYECKUIA MaTepua 3a
MUKPOMNNACcTUK, MOXHO CAaBWUTb NOA03PUTESb-



HYH YacTuLly C NOMOLLbIO, Harpumep, Urbl. Ecnv
OHa paccbInaeTcs UM pacrnageTca Ha YacTtu, To
3TO He NnacTuK. Ecim yacTuua coxpaHsieT (opmy,
TO 3TO NJIACTUK. TakxKe, MOXHO NPOBEPUTL YacTu-
Libl C MOMOLLIbIO rOpsiveit Urbl — MAacTuK OT Ha-
rpeBaHusa 3MeHUT POPMY (HUTKA 3aBbETCS).

B uBeTHOI BKNafKe Bbl HageTe (hoTo Npo6, KOTO-
pble NOMOryT onpese/nTb MUKPOMNIaCTUKOBbIE
yacTuubl. Takxke, npeasiaraem BOCMo/b30BaTbCs
rMaOM NO MAEHTUMUKALNN MUKPOMIACTUKOBbIX
yactuu;

Hidalgo-Ruz, V.; Gutow, L., Thompson, R.C,;
Thiel, M. (2012) — Microplastics in the Marine
Environment: A Review of the Methods Used for
Identi cation and Quanti cation. Environmental
Science & Technology, 46:3060-3075. DOI:dx.doi.
0rg/10.1021/es2031505

3.5. MMpaBuaa paboTbl 4218 CHUXKEHUSA
BEPOATHOCTU 3arpsisHeHUss Npo6bl
BO BpPeMA aHa/M3a

— [JlepxuTe Nnpoby 3aKpbITOR, ecin Bbl He pa-
60TaeTe C Heil.

— [0-BO3MOXHOCTU UCNO/Nb3YINTE CTEKNSHHOE
obopygoBaHue (4awka [Metpu, baHka AnA
TPaHCNOPTUPOBKM (PUNLTPA).

— T[poTupaiite Bce NOBEPXHOCTU Nepef pabo-
TOW. PekomeHAyeTcs MCNonb3oBaTb ryoky
AN TPAMNKY SPKOro LBeTa. Bce yacTty, Haii-
[leHHble OT rybku, OyaeTt nerye onpesenntb
Kak (hOHOBOE 3arpsi3HeHNne, KOTOpPOoe He HaZo
YyUnTbIBaTb B pe3yfbrarax.

— [pwn nccnepnoBaHNAX HafeBaiTe ofexay vn3
XNOMKa WAN HaTypa/ibHOro BOJIOKHA. M36e-
ravite nonafaHusi CUHTETUYECKNX MaTepua-
NOB B labopatopuio.

®oT10 npob
(uBeTHada BKnagKa)
Ha BKnagke npeactaBneHo HECKOJ/IbKO UNIHOCT-

pauuii, KoTopble MOMOryT BaM UAEHTUPULK-
poBaTb MUKPOM/IACTUK.



MpoTokon ot6opa npob npupoaHoii Boabl
ONA OLEHKU MUKPOMNNACTUKOBOrO 3arpAsHeHus

[ata otbopa npob:

®UO pyKosoauTens rpynnol:

ObpaszoBaTenbHOE yupexaeHue:

E-mail v TenedoH pykoBoamTensa rpynnoi:

HasBaHue BogoEMa M bBanKalLWKniA agpec:

GPS KoopAuHaTbl TOUKM oT6Opa (HUXKE Bbl HaAETE MHCTPYKLUMIO, KaK CHATb GPS KoopauHaTbl Npy MOMOLLM
cMmapTdOoHa 1 YTO AeNnaTb, eC/IN Y Bac HE NOYYMIOCh CHATb KOOPANHATDI):

OnuMwnTe MeCTHOCTb (XapaKTep AHa, TeYeHMe, Ha/luyue pacTeHuit B BoAe, LBET BOAbl, Ha/nune cneaos
aKTMBHOCTM YenioBeKa (NAAXK, N04KN, pbibaLKMe CTOAHKKW, Mycop M NpoYyee), Mo BO3MOXKHOCTM BbIACHUTE Hannuune
0CaKOB M MX MOLLIHOCTb B Te4eHMe CYyTOK A0 oTbopa nNpobbl):

MNoroaHbleycnosua:

Konnyectso oTouALTPOBAHHOM BOAbI:

Tun muKpockona:

B 3aBMCMMOCTM OT LIe/IM UCCIe40BaHUA, CMO/b3YITE OAHY (KenaTeNbHO Mo pasmepy) Man ogHoBpemMeHHo obe
TabAnupl Ans GUKCUMPOBAHMA KOANYECTBA YacTul,

Liset/

C e Kpa e Mpo3pa e Benbie Ye e 3eneHble e uBeTa
®opma vacTL UHU pacHbl po3payHbl bl pHbI NeHbl Opyrve uset

Kpyrnbie
HuteBnaHble

YrnoBartble

Opyraa popma
Bcero

Pasmep yactumy;: MeHee 1 MKm 1 MKM = 1,5 mm 1,5 Mmm =5 mm

Yactuy B npobe:

Bcero yactuy, B npobe:

YacTtuy, Ha anTp:

Kak cHATb GPS KoopauHaTtbl Npy NnomoLy cmapTdoHa Uamn naaHweTa

1. [Ansa iPhone. OTKpoinTe npunoxkeHne «KapTbi». ECIN Bbl XOTUTE CHATb KOOPAMHATLI TOYKM, B KOTOPOW Bbl
HaxoauTecb, AOXAUTECb MOMEHTA, KOrga NPUNOXKEeHMe MOKaXKeT, rae Bbl. HaXkmute Ha TOUKY U gepuTe
napy cekyHa. BHM3y NoABUTCA OKHO «MOA reonosnuma», NpoaMCcTHUTE ero BHUM3. MNocne agpeca mecTta byayT
YKa3aHbl WMPOTa M AonroTta. Ecnm Bbl yxKe ywam ¢ mecta otbopa npob, HaiguTe ero Ha KapTe B NPUIOKEHUMU
W BbINOSIHUTE Te e AeNCTBUA.

2. [Ana Bcex cmapTtdoHoB. CKauyaliTe NpuAOKeHWE maps.me, OTKponTe ero. MNpunoxeHWe MOKaxKeT Balle
MECTOMOJIOKEHNE 3HAYKOM KCUHAA CTPesKa». HaxkmuTe Ha 3Ty CTPesiky, BHU3Y NMOABUTCA HALMUCb «MOe
MECTOMOJIOXKEHNEY, HAXMUTE Ha Hee, HUXKe NOABATCA BallM KOOpAWHATbl. ECAu Bbl yXKe ywam ¢ mecta
oTbopa Npob, HANAUTE ero Ha KapTe B NMPUJIONKEHUU U BbIMOJIHUTE TE Ke AeUCTBUSA.

3. Ecam y Bac He nonyuymnocb y3Hatb GPS-KoopauHaTbl, pacrneyatanite KapTy MeCTHOCTU, B KOTOPOW
NpPoun3BoOANACA OTOOP NPO6 M OTMETLTE MECTO PYYKON MAM MapKepom. POTO MAKM CKaH KapTbl OTNpaBbTe
BMeCTe C MPOTOKO/IOM.



MPUNOXKEHME 10. MPOTOKO/1 OBUIEAOBAHUSA NMPUPOAHBIX MPECHOBOAHBIX BOAOEMOB

Ungopmayusa o Habnrodamensax

LLkona (Ne, Ha3BaHMe), Knacc, 06LECTBEHHAsA rpynna:

KonnyectBo y4aCTHMKOB

Yuutens/pykoBogutesb (PO NONHOCTLIO)

MecTo HabnaeHus: [lata HabnoaeHs:

OcHoOBHble uccriedosaHus

1. Mpoiigutech BAONb Gepera NATLCOT METPOB. Kak BbIrNSAAT OKPECTHOCTU, GEPEroBoli CKMOH
1 IHO? 3anmnLInTe HECKO/ILKO K/TUEBLIX C/IOB, KOTOPbIE MOMOTYT BaM ONcaTh MECTO Haboe-
HUst CocTaBbTe CXeMy ydacTKa U NPUNOXNTE eé K OTUETY.

2. Bopoém kakoro tuna Bbl HabnogaeTe?

D Peka/pyuel D Osepo D MpyA

3ameHeHa nu nogepxHocmMb 800bI?

3. MHorve BoaHble XXMBOTHbIE MPEANOUYNTAIOT XUTb B TEHW. VIM HE HPABUTCSA, KOrAa BOAa C/IMLLIKOM
HarpeBaeTcsl. B3rnsaHuTe Ha Boy, 6/1nke K 6epery — ecTb /N TeHb?

D [a D Het D ECTb, HO He Be3fe

PacmeHus y 8006l u 8 600e

OrnsHuTeCh BOKPYr! Kakune pacteHusi Bbl BUAMTE? 3ailauTe B BOAY MO BO3MOXHOCTM Aasblue,
TaK, YTo6bI Bbl MO/ PACCMOTPETbL PacTeHus, NnaBatoLLMe No NoBEPXHOCTH, pacTyLuume y 6epera,
M TaKne, KOTopble MPOHK3bLIBAOT TO/ILLY BOAbI. [jaxe ecnu Bbl He 3HaeTe Ha3BaHWIA Bcex pacTe-
HWA, Bbl BCE XK€ MOXETE Pa3NNUNTb MHOXECTBO BIAOB PaCcTEHWIA.

4. CocuuTaiTe BU/bl paCTEHWNIA, KOTOPbIE Bbl 0GHAPYXXUNM B6N3M ype3a BOAbl Ha 6epery 1 B BOAE.
Mbl 06HapyXmnu BMAOB PacTEHWIA.

5. Kakux pacteHuii 6onbLue Bcero B61m3n bepera?

6. Kakmx pacteHuin 60onblue BCEro B BOAE?




7. Kakue e pacTeHus Tebe yaanocb Hatin? 3anonHu tabnuuy. HaHecu pacteHust Ha cxemy yyactka
nosica BOAHOW pacTUTEeIbHOCTN.

1. EXXeronoBHuK 2. Poros wmpoko-
\ ' W Y3KOMUCTHbIN
D HeT \

D HeT
D HECKOJIbKO

D HECKOJIbKO
D MHOrIo

A. Kakue eLlé pacTeHus, pacTyLine y ypesa
BOAbI, Tbl HaLLEN?

3. Ppect 4. 3nopeA KaHafckas B. Kakne eLé pacteHns, NOrpy>keHHble
NPOAbIPAB/IEHHbIN D B BOZY, Tbl HaLLén?
HeT

D HET

D HECKO/JIbKO

D MHOTIO

D HECKOJIbKO

5. Ky6blLKa xxenras 6. PAcka C. KaKkue eLé pacTteHuns ¢ nnasarwowmmm
5 . 3 ' NNCTBAMMW Thbl HALLEN?

D HECKOJIbKO

D MHOIo

BoOHblIe >xusomHbie

8. MHOXeCTBO XMBOTHbIX 0OMTAET B TO/LLE BOAbI U Ha AHE. BOCNONb3YiTECH CAYKOM YTOObLI NOVA-
MaTb XXMBOTHbIX, ULLMTE B 3apOCNSAX PaCTEHWIA, N0 KOPAramu 1 KaMHSAMM. M0N10XMTE COOPaHHBIi
matepuvan B 6enbli1 NIOCKNIA NOLHOC C YACTOM BOAOW 1 N3yunTe ero. HanonHute Bo4OM HECKO/b-
KO MEHbLUMX COCYA0B M NONPOO6YiTE paccopTUPOBATL XMBOTHLIX. BHECUTE OTBETHI B TAbGNMLY.

MOMHMTE, UTO MHOr4a PUCYHKM MPOCTO 0603HayvarT rpynrbl XUBOTHLIX, N NINLWb U3pegKa —
KOHKPETHbIE BUAbI. OHUM nmeroT pasnnyHbIe macLuTaobl, Nno3TOMY HE nbiTaiTeCb CpaBHMBaTb

UX Apyr ¢ apyrom. CKopee BCEro, Bbl HaliaeTe ropasfo 60/blie pasHbiX XMBOTHbIX, a TakXe
X JINYNHOK W UKPY.

1. Pbiba 2. bptoxoHorne MonsICKN 3. [iBycTBOpYAaTHIE MOJIHOCKM
D HeT D HeT D HeT
D HECKOJIbKO D HECKO/IbKO D HeCKO/IbKO

D MHOTIo D MHOTo

D MHOro




4. NAryLwKu, abbl, TPUTOHB

D HeT

D HECKOJIbKO

5. XyKu-nnaByHLbl

D HEeT

D HECKOJIbKO

D MHOro

6. XXyK1-BEPTAYKU

D HEeT

D HECKOJIbKO

8. Bogomepku

D HET

D HECKOJIbKO

D MHOro

D HECKOJIbKO

D MHOIo

D HECKOJIbKO

D MHOTIo

11. Yepsun

D HET

D HECKOJIbKO

D MHOTIo

12. Mnsaskun

D HET

D HECKOJIbKO

D MHOTO

13. J/INYMHKN KOMapOB,
MOLLIKapbl

D HeT

D HECKOJIbKO

D MHOTIo

14. Bokonnassl

D HECKOJIbKO

D MHOTIo

15. BoAsiHOW OC/WK

D HEeT r
/

D HECKOJIbKO

D MHOTO

16. JINYMHKN CTPeKOo3

D HeT

D HECKOJIbKO

D MHOro

17. Pakun

3mepb HaligeHHOro paka
OT a3 [0 KOHYMKa XBocTa
W 3annLWmv ero pasmepbl AnnHa

CM

18. [ipyrve XnBOTHbIE.
Tbl HaLWén Koro-To gpyroro?
3anuwm!

MOMECTU O[JHO XXMBOTHOE B Masiblii KOHTEHEP, NoHA6M0Aal 3a HAM. OTBETh Ha Crieaytolme
BOMPOChI, apPryMeHTUPYi OTBETHI.

Kak OHO AbIlWunT?

[1e UMEHHO B BO/le 06UTaEeT 3TO XMBOTHOE? [ouemy?
MoaxoauT eMy ero Has3BaHue, Unn Tbl XOTeN 6bl AaTb Apyroe? Kakoe?

970 XMBOTHOE NTAETCA APYTMMU XXUBOTHBIMU U PACTEHUSAMM?



JKcnepmu3a Kayecmeaa 800bl

10. Ecni Bbl NOVMani MHOTO PasHbIX XXUBOTHBIX, MOMbITAATECH PACCOPTMPOBATH WX MO FPyNMnam, yKasaH-
HbIM B Tab/MLIE. HEKOTOPbIE U3 HUX XVBYT TOMLKO B YMCTON BOAE, a APYIVIE MOTYT XWUTb 1 B 3arpsis-
HEHHOWA. C VX MOMOLLbH MOXHO ONPeAeNTh, YACTbIV UK FPsi3HbIA BOLOEM Bbl ccneayeTe. JINUMH-
KM CTPEKO3, NOAEHOK, BECHSHOK, BC/IOKPbIIIOK U PYYEAHMKOB He BbIHOCAT 3arpsi3HEHUS BOADI.

Tak Kakas Xe Boja B Ballem BOA0EME?

OueHb YyncTas
BOAa, oboralleHHas
KMCOpPOA0oM

J1érkoe
3arpsisHeHue

3arpAsHéHHas
BOAA

Upe3BblvyaliHO rpsi3Has
BO/Ia, HEOCTATOK
Kucnopoga

JINUNHKN BECHAHOK
OTCYTCTBYIOT

JINYUNHKN BECHAHOK
OTCYTCTBYIOT

JINUNHKN BECHAHOK
OTCYTCTBYIOT

JINYNHKM BECHSIHOK,

JINYNHKN BECHSHOK,

NOAEHOK U NoAEHOK
py4eriHNKOB 1 py4YeiHUKOB
OTCYTCTBYIOT OTCYTCTBYIOT

Apyrve XnBoTHbIe
OTCYTCTBYIOT

HAHo

11. Pa3nnyHble TWMbl AHA NPUBAEKAIOT Pa3NnYHbIe BUAbl PACTEHUIA U XUBOTHbIX. OTMETLTE HaMGo-
Nee YacTo BCTPETMBLUMIACS BaM TUN AHa LMdPoii 1, unudpoit 2 — cnefyowmia, U T. fi.; He 0TMe-
yaiiTe TOT TUN AHA, KOTOPbINA Bbl HE 0GHAPYXIN.

KameHucTtoe

KameHucToe, kKamHu 6onee 20 cm

[lecuyaHoe

NnuncToe, rmmHucToe

Apyron Tun gHa. Kakoi?

KamHu 1 ranbka o 20 cm




Onuwume 800y

HaiauTe camoe rny6oKoe MecTo (MOXXHO MCMO/b30BaTh MOCT UM MPUCTaHb). OnycTiTe B BOAY AUCK
CeKKM 11 IO ANTECH, KOTAa OH NponajeT 13 Buay. MogHuMmaiite ero CHoBa 1, Koraa AncK 6yAeT onsTh
BU/IEH, OTMETLTE Ha BEPEBKE YPOBEHb BO/bl, BbIHLTE AMCK 1 M3MEPLTE F1y61HY, Ha KOTOPOIA OH Nepe-
cTas 6bITb BUAVMBIM. EC/IM AVCK BUAEH AAXe Ha AHe, 06513aTe/IbHO OTMETLTE 3TO B BalLIEM MPOTOKO/E.

12. Tny6yHa npo3payHocTy, M.

Temnepatypy BoAbl MOXHO U3MEPUTL 06bIYHLIM TEPMOMETPOM.

13. Temnepartypa Boapl, °C.

14. BcTpeyaeTcs i1 Ha BOAe MasyTHas NiéHka?
D [a D Het

15. 3anax, cxoAsLLniA OT BOAbI:

CBexunii

3aTx/bI, 60N0THBIN

3anax 6eH3KHa, macna

|| Apyroi. MNonbliTartecb onucatb ero:

Bbl MOXeTe onpeennThb LBeT BOAbl, NOMeCTMB 3a 06pa3L,om NUCT 6eoi bymaru.

16. Bopa:
YnucTana, npo3spayHas
XenTtas

bypas

|| Opyroro useTa. OnuwmTe ero:

Nwem mycop

B aTom 3asaH1u Bam npej/iaraetca cocunTaTb 1 Mo BO3MOXHOCTM CObpaTh BeCb MycOp Ha pac-
cTosAHuM oKono 10 m oT 6epera, 1 B BOAOEME TaK AasieKo, Kak cCMoxeTe. CloXxuTe BeCb HalifeH-
HbIi MyCcOp B MeLLKM. Takoe Xe 3aflaHune npea/iaranoch Ha NPoTsxeHnn 10 neT BceM yyacTHUKaM
npoekTa «<HabnoheHne NpMpoLoin bantnkmy.

17. NMpeameTbl, KOTOPbIE Mbl 0GHAPYXXMN U COUNM MYCOPOM (OTMETLTE B CIIUCKE):

D O6yBb 1 ofexa

D ByMakHble YNaKOBKW, MOIOYHbIE NaKeTbl



18.

19.

20.

21.

PbI60/10BHAsA N1eCKa, CeTn

| |

Pa3HOro posa 060pyA0BaHme, YacTh MaLlWH, XONOANNbHIKM, aBTOMOGUN, BeNocuneapl

ABTOMOOW/bHbIE NOKPbILWKN

[lepeBo, OCKK, YacTn Me6enu

MeTasnn, KOHCePBHbIe 6aHKK, 6OYKN, TPYObI

Cmona, ryapoH, HepTenpoayKThbl, Kpacka

| |

CTpouTtenbHble Matepuasbl, 6ETOH, KUPMNYK

MnacTuK, HEMNOH, NOIMCTUPON, Pe3nHa

CTekno, 6uTble By TbINKK, 6GaHKK

| Opyroe:

Ynakoeku u3-no0 HanuUMKos

YBenuumBaeTcs KOMMYeCcTBO YNakOBOK pPa3HOro Tuna HanmTkoBs. Balle nccnegosaHve NoMoXxeT
MOHATbL, YTO C HUMUN NPOUNCXOANT B PA3/INHHbLIX CTPaHax. Cocuuraiite:

MNacTUKOBbIE BYThINKU MeTannmueckme 6aHKm
CTeKNsAHHbIE BYTbIKN ByMaKHble YMaKoBKM (MOIOUHbIE NaKeTbI)

YnakoBKu 15 6aHOK

Pe3ynbmamei Hawezo uccnedosaHus mycopa

Mbl co6panm MELLKOB Mycopa.

Bo BTOPChIPbe MOXHO C/1aTh OTXOZ0B Ha py6neii.

WccnepoBaHua anAa cambix no603HaTeNbHbIX

Yenosek u sooa
Bbl HaYann nccnefoBaHNE C OCMOTPA OKPECTHOCTEN. Tenepb Bbl MOXETe AOMNOMHUTL KapTUHY,
onpeaens, Kak NtoAn NoJb3yHTCS BOLOW M BAUAIOT Ha HEé.

Haw Bogoém ncnonb3yetca ans.

22.

MpoiaunTte BAONb 6epera 1-2 KM 1 OTbILLMTE BCE UCTOYHWUKIM BINSIHWS YeN0BEKA Ha Ball BOJOEM.
Coenaiite cXxemy 1 OTMETbTe Ha Hell HaXxo4Ku.

D CTOuYHble TPy6bI (OTKYAa?)

D Caska



Bopgonoii Ans ckoTa, pasBefieHre BOAOMIaBatoLLEeN NTULLbI

|

Kapbep 4714 806bIUM necka

|

[pucTaHb

[pyroe. YTo UMeHHO?

JomawHee 3a0aHue:
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BblsicCHUTe B opraHax MeCcTHOM BNacTu, YTO UM U3BECTHO O TOM, KaK BOJOEM MCMNO/b3yeTcs U
Kaknum BNINSIHUAM OH NOABEPXeH (KNo4eBble C10Ba: NPUPOLHbIE PECYPChI, NUTLEBAA BOAA,
MPOMbILIEHHOE 3arpA3HeHne, TMAPO3IHEPreTMKa, 3aKOHbI, OYUCTHbIE COOPYXXEHWS, OTPaHn-
YEHVA U T. 4.)

3anuiwmTe OCHOBHbIE BbIBObI U3 NONYYEHHOW MH(OPMaLMK (ECIN BaM He XBaTUT MecTa, Npu-
NOXWTE OTAENbHbIE IUCTbI Bymarm).

24,
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Kak Bal BOgoEM 1Cno/b30Bascs B NpoLuioM? [MoroBopute co ctapLuMmm, OCOBEHHO C NOXW/bI-
MU NOABbMU, BbISACHWTE, YTO OHW 3HAIOT 06 3TOM (MCNONb3YITE LONONHUTE IbHbIE CTPaHWLbI, ECNN
370 HEO6X04MMO).

PbI6010BbI HaCTO MHOIO 3HAKT O Pblbe, KOTOPas XMBET B BalleM PernoHe, TakKe OHU MOryT
3HaTb, YTO MNPOMCXOAMT C BOAOEMaMU M KaK 3TO BAMSET Ha pblOy. CBSHXXMTECH C MECTHbIM OTAe-
neHnem obulectBa pbI60NIOBOB M OXOTHMKOB, y3HaiiTe, Kakas pblba XMBET B BalleM BOAOEME,
MeHSIeTCs N1 pa3Hoobpasne n obunme pbibbl?

Y10 Bbl Y3Ha/IM O BOAOEME, KOTOPbIA UccnefoBann?
OnuLumMTe KpaTKo Balln BneyateHnsa U BbIBOAbI.
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MpoekT «Yucrblie pogHMkn — 3popoBas bantuka», noaaep>xaHHbli OoH-
[OM Mpe3naeHTCKMX MPaHTOB, NMOCBSALWEH MCCNef0oBaHUI0 KavyecTBa BOAbl B pekax
M poaHukax B BaccenHe MUHCKOrO 3anmMBa M CHUXKEHUIO HEraTMBHOIO BO3AeW-
CTBUS OT 3arpsisHUTENEN.

Poccuiicko-dpuHckui npoekt CEBUPA «Bopa o6beauHseT nogein: yumm-
CA, AENCTBYyeM, COTPyAHUYAEM>» MOCBAWEH MCCNEA0BaHUIO KayecTBa BOAbI
B 6accenHax pek Cene3HéBka, Cectpa n BMpPOWMOKK, a TakxKe MOBbLILEHMIO OCBe-
AOMNIEHHOCTM XMUTENEN 0 3arpsi3HEHUU NMPUPOAHBLIX BOA M CNocobax ynyudleHus
NX 3KOJTOMMYECKOro COCTOSHMS.

BogHas nporpamMmma MmexxayHapogHou Koanmummn YUncras bantuka (KYB)
B Poccun n benapycn obbeamHsieT obLecTBEHHbIE SKONOrMYEeCKne opraHmM3aumm,
KoTopble paboTatoT coBMecTHO ¢ KYB B 06nactn nccnegoBaHvMin u 3alwmTbl OT 3a-
rPA3HEHWI pek u Apyrux BogoeMoB bantuiickoro BogocbopHoro 6acceiHa.

Koanuuusa YUncras bantuka 6bina ocHoBaHa B 1990 r., koraa Henpasu-
TENbCTBEHHbIE 3KONOrMYEcKMe OpraHu3auumM u3 cTpaH pernoHa bantuiickoro
MOpSi 06BbEAVHUIUCE AN COBMECTHbIX AENCTBUI ANS 3alUMTbl NPUPOAHON Cpefbl
Bantuinckoro mops. KMb — Habntogatens XEJIKOM v uneH psaaa MexayHapoa-
HbIX opraHu3auni: IUCN, World Conservation Union, BALTIC 21 Senior Officials
Group.
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