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BBE/AEHUE

B GacceiriH bantunckoro mops Bxoaut 6onee
250 pek. bonblwaa yacTb U3 HUX BNAZaeT Heno-
cpenctBeHHO B banTtuickoe mope. ExerogHo,
B CpegHeM, peka HeBa npuHocuT Hanbonbliee
KonnyectBo Boabl — 83,5 kKm3, Bucna — 30 kw3,
Heman — 21 km®, [Jayraa — okono 20 Km.
Mn3Hb peK Hepa3pbIBHO CBA3aHa ¢ bantuinckmm
MOpPEeM, MHorre Buabl pblb 3axodsaT B peku Ha
HepecT, CYyAOXOACTBO CBA3bIBAET pPeKknM U mope
B €4UHYI0 TPAHCMOPTHYIO CEeTb, U NtoOble 3arpss3-
HeHusA, NonagatLme B peku, 3aHOCATCA C UX BO-
damu B banTuky.

Ina o3gopoBneHua bantunckoro mops
ype3BblYaMHO BaXXHO CHU3UTb HeraTuBHble
BO34ENCTBUA Ha peYHble SKOCUCTEeMbI, MO3TO-
My uccrnefoBaHue pek, onpefeneHne xapak-
Tepa N UCTOYHUKOB MX 3arpA3HeHUn nomora-
I0T HaMTWU NYTU YAy4dlleHUA SKONOrmyeckom
cnTyaumu.

OOHUM M3 NPUOPUTETHLIX BMAOB AeATelb-
HocTu Koannuun Yunctas bantuka (KYb) asnaet-
cA HabniogeHne pek 1 ycTonymeoe ynpasfieHune
peuHbiMn 6accertHamu (River Watch/Sustainable
River Basin Management).

Koanuumna Yuctas bantuka obbepuHaeT
6onee 20 HenpaBUTENbCTBEHHbIX 3KONOrnye-
CKMx opraHu3saumm u3s 11 ctpaH bantumnckoro
pervioHa. Uenbto «KYb» B 3TOM HanpasneHuu
ABNAETCA COAENCTBUE CO3[AHMI0 U PA3BUTUIO
MnaHoB ynpaBneHUA peyHbiMu GaccermHamu,
B TOM unucne mMetogamm WHPOPMUPOBaHUA
061 eCcTBEHHOCTH, 3KONIOrMyeckoro obpasosa-
HUA, co3aaHnA obLecTBeHHbIX peyHbix CoBe-
TOB 1 KOHCYNbTAaTUBHBIX FPYyMM, a Takxe obLe-
CTBEHHbIX UCCNeOBaHN BOAHbIX 0ObeKTOB —
ANA  OOCTVMKEHMA NyYLWnX DKONOrnYeCcKux
CTAHOAPTOB peyHbIX 3KocucTem bantuinckoro
pervoHa.

OTa OeATeNbHOCTb NPOBOAUTCA BO B3aMMO-
JelCTBUM C OpraHaMm BfacTu, HAyUYHbIMN UHCTU-
TyTamy, 06pa3oBaTeNIbHbIMU YyYpPEXAEHUAMN,
3KOMOMMYeCKUMN OBLLECTBEHHBIMA OpraHu3a-
LUMAMKM, NPeccon, cTyaeHTamu, Knybamu pbib6o-
NTOBOB, OXOTHWKOB W APYTMMW OpraHmn3auuamm
KaK Ha MeCTHOM, TaK 1 Ha HaLOHanbHOM YPOB-
HAX BO BCeX CTpaHax banTtuinckoro permoHa.
Koannuma Ynctas banTtrka cogeincTsyet oomMeHy
OMNbITOM HabNOAEHNA U 3aLLMTbl PEK B PErvioHe
bantninckoro mops.

Ana bantuincknx ctpaH, BxoaAwmx B EBpo-
nenckmn Co3, OCHOBHbIM JOKYMEHTOM, perna-
MEHTUPYIOLMM BONPOCHI YyNPaBieHNA BOLHbIMM
pecypcamun B EBpone, asnaetca BogHaa Pamou-
Haa gupekTusa (BPL): «dupektnea EBponencko-
ro MapnameHTa n Coeeta EBponenckoro Coto3a
Ne 2000/60/EC, npuHATasa 23 oktabpa 2000 r.
N yCTaHaBMBaOLWAA OCHOBbl ANA AeATeNIbHO-
ctn CoobuectBa B 06/1aCTX BOAHOWN MONUTUKN.
[vpeKTrBa HanpaBfeHa Ha ynyJlleHne cocTon-
HWA BOOHbIX PECYPCOB, CHUXKEHME 3arpA3HeHNnA
MOBEPXHOCTHbIX U FPYHTOBbIX BOA, COAENCTBUE
YyCTONYMBOMY BOLOMONb30BaHMIO.

BogHaa PamouHaa dupekTtusa EC, ABnaetca
Hanbonee Ba)KHOW ABVXKYLLEN CUTON B BOGHOM
MeHepXmeHTe EBponbl. OHa npegycmaTpuBaeT
npsAMoe yyacTvme B npouecce NpUHATUA peLue-
HWUN, KaK OpraHM30BaHHbIX 3aMHTEPECOBAHHbIX
CTOPOH, TaK M HEOPraHMU30BaHHbIX FPYMM U WK-
POKMX CloeB O6LWECTBEHHOCTU B npoueccax
ynpaBneHusa peyHbiMn 6acceriHamm (cTatba 14).

Ona ctpaH banTnnckoro pernoHa, He BXoaa-
wmx B EBponenckuin Cotos, BOAHAA NOAUTMKA U
npaKkTMKa onpefensaeTca HauMOHaNbHbIM 3aKo-
HOZaTeNbCTBOM. B OTHOWeEHMN 06LeCTBEHHbIX
rpynn, pabotatowmx B 0651acTu 3aWmTbl BOAHbIX
pecypcos, BPl EC aBnsaeTca XopoLwmm OpUeHTU-
poM. [JaHHbI NPUHLUMN yYacTnsa obLecTBEHHO-
CTV OTPaXKeH B TaKNX fOKYMEHTaX MeXayHapona-
HOrO 3KONIOrMYeCcKoro npaea, Kak [eknapauyus
Pvo (npuHuun 10, 1992 r.) n OpxyccKkaa KOHBEH-
uma (ctatbm 6-8, 1998 1.).

NccnepoBaHmMA 3KOMOrMYyeckoro coctos-
HUA peK cunamMm obLEeCTBEHHbIX aKTUBMCTOB
N WKOJMbHbIX 3KONOMMYEeCKMX rpynn MoryT no-
CNY>KUTb OCHOBOW Ans 06LWeCcTBEHHOrO yyacTuma
B YCTOMUYMBOM pPa3BUTMM pPeyHbIXx GacCcenHOoB.
ObuiecTBeHHble HAabnAeHMA COAENCTBYIOT Bbl-
ABNEHMNI0 NCTOYHMKOB 3arpA3HeHnA pek, cy»Kat
curHanom ana odpuumanbHOro KOHTPONA Kauve-
CTBa BOAbl, KOTOPbI 06ecneynTt fOCTOBEPHbIE
KONMYeCTBEHHble pe3ynbTaThl.

B HacToAwemM nocobumn npuBefeHbl peko-
MeHAaLMy Ansa HabnogeHnn 3a pekamu. MNogpo6-
HO N3N10XKeHbI METOAbI I UHCTPYMEHTbI, KOTOPble
MOTYT NMOMOYb MHULMATUBHBIM OOLLECTBEHHbBIM
rpynnam nonyynTb JOCTOBEPHYIO MHPOpMaLmio
0 KauecTBe BOAbI ANA YYacTuA B 0OLEeCTBEHHOM
3KONOrMYeCKOM MOHUTOPUHTE.



1. HAUBO/IEE PACMTPOCTPAHEHHbBIE UCTOYHUKMU

3ATPASHEHUA PEK

CepbésHoln npobnemon pna bantuinckoro
pernoHa, B KOTOPOM MPOXWUBAKT npumep-
HO 80 MJH. yenoBek, ABNAETCA NOCTyM/eHne
B BOJOEMbl HEOUYNLLEHHbIX MPOMbILAEHHbIX,
XO3ANCTBEHHO-ObITOBbLIX U JINBHEBbIX CTOKOB.
B vacTHoCTU, M36bITOYHOE NoOCTynneHune B
BOLOEMbI coefHeHUN a3oTa n ¢ochopa ot
CeNbCKOX03ANCTBEHHOM AeATeNIbHOCTU (MUHe-
panbHble yaobpeHMa 1 opraHnyeckmne oTxoabl
KMBOTHOBOACTBA) U ObITOBbIX CTOKOB BbI3bl-
BaeT 3BTpodMKaLnio BOJOEMOB 1 3apacTaHue

NPU6PEXHON 30HbI. ITO HEN30EXKHO NPUBOAUT
K CHVXKEHWMIO KauecTBa Bobl, rmbenn BoAHbIX
obuTaTenen n Kak cneacTeue, K COKpaLLeHunio
6uopasHoobpa3ma BOOOEMOB.

MICTOUHMKOM XMMMYECKMX 3arpsi3HEHMI Mo-
BEPXHOCTHbIX BO4, MOMNMO HEKOHTPOJINPYEMbIX
MPOMbILWEHHBIX COPOCOB, ABMAIOTCA HeCaHK-
LMOHMPOBAHHbIE CBANIKN B MPUOPEXKHbIX 30HaX
BOJOEMOB.

2. 3TANbI AENCTBUXA OBLWECTBEHHbIX FPYNN,
SAHUMAKOWNXCA UICCNTEAOBAHUAMMUA

CHVXeHne aHTPOMOreHHOW Harpy3Kn Ha BOAHbIe

00beKTbl ABMAETCA OCHOBOW [nA COXPaHEeHUs

NPUPOAHbIX SKOCMCTEM 1 MOBbILWEHWA KayecTBa

BOAbl B pekax bantumku. Llenb mnccnepoBaHwun

peKk — onpefenuTb «COCTOAHME 30OPOBbA» PEKY,

YCTaHOBMWTb U MO BO3MOXHOCTWN YCTPAHUTb UCTOY-

HUKK 3arpA3HEHNI U NPUHATb Mepbl MO BOCCTa-

HOBJEHMIO KayeCTBa BoAbl B peke. Ha ocHoBaHun

[ENCTBYIOLLEro 3aKOHOAATeNbCTBa, MHOrMe Wu3

BblLLEMNepPeYnNC/IEHHbIX Mep MOTryT ObITb peanu-

30BaHbl TONMbKO rOCYAApPCTBEHHbIMK OpraHamu,

NPUPOAOOXPAHHBIMU CTPYKTYpamu, ApPYrumu

odrLManbHbIMK NTMLAMK 1 OpraHm3aumamn. Tem

He MeHee, pPofb OOLECTBEHHOCTM B YCTaHOBJe-

HUW NPUYMH BO3HMKaloWMX Npobnem, aBnseTcs

nepBOOYEPELHbIM U KNOUYEBBIM KOMMOHEHTOM.
JenctBra obLwecTBEHHbIX rpynn no Habnio-

LEHUNI0 33 peKaMu € YYETOM B3aMOLENCTBMA CO

BCEMW 3aVHTEPECOBAHHbIMA CTOPOHaMK MOTyT

ObITb MOCTPOEHbI NO TaKOW CXEME:

e O6cyxaeHne NpuYMH HeobxoaMMOCT Npo-
Be[leHUs1 CcnefoBaHni, NMOCTAaHOBKA 3aJay,
COoCTaBneHne nnaHa-rpadrka npoBeaeHUA
NccnefoBaHUN 1 pacnpegeneHne GyHKUMo-
HaNbHbIX 06A3aHHOCTEN B rpynne.

e Bbibop ob6beKkTa nccnegoBaHMsA — yvacTka
peKn, nepsuyHoe obcnegosaHme (cm. Mpo-

Tokon B MNpunoxeHun 10 gaHHOro noco6us)

BKJIIOUAlOLLEee Camble NPOCTble HabnogeHNs:

— newexoHana 3KCneanuunsa 1 BrlyanbHasa

OLeHKa yyacTKa peku;

— COCTaB/IeHUE KapTbl-CXEMbl yYaCTKa peKu
B MacLuTtabe 1:500 nnm 1:1000;

— CJIOBECHOE OMMCaHME pPekn 1 e€ 6eperos;

— ¢oToCcbéMKa Hambonee xapaKTepHbIX
NPUPOAHbLIX U AHTPOMOreHHbIX 0ObeK-
TOB NPUOPEKHON 30HbI.

L4 Onpep,eneHI/le OCHOBHbIX reorpad)vlqecm/lx

N rngporpadpuuecknx XapakTepuctuk uc-
Cnefyemoro yyacTka peku.

e (Cb6op npepBapuTenbHon MHPopmauumn o6

KUCTOPUN» PEKN, O BOSMOMHbIX MCTOUYHMKAX
3arpA3HeHnsa, B TOM Yncie C MOMOLL b ONpo-
Ca XuTenemn v MecTHOM agMUHUCTPaLUN.

e OnpepeneHve NapameTpoB, KOTOPbIE JOJIXK-

Hbl ObITb N3YyYeHbl, Bbl60p MeToaoB nccrne-
[oBaHUA.

o [leTanbHoe nccnegoBaHMe KavyecTBa Bofbl Mo

OonncaHHbIM MeTOANKaM N3 aHHOIO noco6us.

e AHanus NOoNy4YeHHbIX Pe3ynbTaToOB, 3aKJIO-

YeHMa U BbIBOAbl O COCTOAHWW BOOHOMO
ob6beKTa.

e [lpefocTaBneHne pe3ynbTaToB UcCCeno-

BaHMUM npeactaBuTeENAM MeCTHOWN BNacTw,



rocyAapCTBEHHbIM MPUPOAOOXPAHHBIM Op-
raHm3aLuam, OpraHamM SKOJI0rMYeckoro Hag-
30pa 1 MoHUTOopuHra. ObpalleHue K aKcnep-
TaM ApYrux opraHuM3auuin Ana O3HakKomie-
HUWA CO CNOXKMBLUENCA CUTyaLnei.

Idnanor ¢ npyHUMAKLWVIMN peLleHnsa nnua-
MU W NpeacTaBUTENAMU OpraHM3auui no
HeobxoauMbIM AEeNCTBUAM AN YNydLlEeHNs
CUTyaumn.

B3sanmopgencteme co CMW, pacnpoctpaHe-
Hue nHPopMauum o npobneme M Heobxo-
ONMbIX OENCTBUAX ANA e€ peLleHns No BCeM
AOCTYMHbIM MHGOPMALMOHHbBIM KaHanam.
lNpocBeleHne HaceneHusa, nNoAfep*Ka
JeNCTBUN KUTenen no CHUKeHNo Hebnaro-
NPUATHON AHTPOMOreHHOW Harpys3ku Ha
peky.

KOHTPOsb 1 MOHUTOPVIHT PeLLeHNn N BenCT-
BMWI MO YCTPAHEHMIO BbIABMIEHHbIX Mpobnem.

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

3.1. [NEPBUYHOE HAB/IIOAEHUE

Mpn nepBUYHOM 06CIeAOBaHMM BaXkHa obOLas
OLieHKa Kak camoro BOAoéma, Tak M ero npu-
6pexxHon TeppuTopumn. OHa NO3BONUT chenaTb
nepsble BbIBOAbI 06 3KOIOrMYEeCKOM COCTOAHNUN
nccnepgyemoro yyactka. Hambonee nogxopsuiee
BPeMs Ansi UCCNefoBaHUA pekK — BecHa wuin
No34HAS OCEHb.

Mpy nepBMYHOM HabNOAEHUUN PEKOMEH-

ayeTca npoeecTtn ceaywuwne pa6OTbIZ

1.

Ha kapTe-cxeme BogHOro o6bekTa OTMETUTD
KJIloUeBble y4acTKu, Ha KOTOpbIX ByayT npo-
N3BOAUTBLCA UCCIIEAOBAHMS.

OLEeHNTb 3KONOrMYeckoe COCTOSHME KO-
UeBbIX YUYaCTKOB MO cClieAylowmm nokasa-
Tenam:

Hannune mycopa Ha BOAHOM NOBEPXHOCTU
(HopManbHoe coCTosiHMe — OTCYTCTBUME NI0-
60ro mycopa, HapylweHHoe — Hanuuue 6bl-
TOBOroO MyCOpa, AerpagupoBaHHOe — Hanu-
yme ObITOBOrO M CTPOUTENBHOIO MyCOpa).
CocToAHMe OGeperoBoit AWHUKM (HOpManb-
HOe — OTCYTCTBUM BM3YaslbHbIX NPU3HAKOB
HapyweHna 6eperoBori NMHWW, HapyLleH-
HOe — MMeIOTCA pa3pyLleHHble y4acTKy be-
perosou NMHUK, AerpagupoBaHHOe — ecTe-
CTBEHHaA 6eperoBasn NMMHUA YHUUTOXEHA).
CocTosiHMe TpaBAHOro NOKpoBa (Hopmasnb-
HOe — OTCYTCTBYIOT BUAUMbIE HapyLLIEHWA,
HapyLeHHOe — Hannyune Npu3HaKoB BbiTan-
TbIBaHWA, BbIFOPaHNA, AerpagnpoBaHHoe —
pa3BuUTME MPOLECCOB SPO3UN Ha [AaHHON
MEeCTHOCTW.

CocToAHMe OpeBeCcHO-KYCTapHMKOBOW pac-
TUTENbHOCTN (HOPMaNbHOE — OTCYTCTBME
BMAVMbIX HapyLEeHUN, HapyLeHHoe — Ha-
NnynMe CrIOMaHHbIX BeTBer, bonesHen, ne-
rpagnpoBaHHOe — BblAABNEHME rmbenu pac-
TUTENbHOCTWN, MHOTOUYNCIIEHHbIE NOBPEXAE-
HWA CTBONIOB epPeBbEB.

Ha kapTe-cxeme ob6cnegyemon Tepputo-
pun yKasaTb pasMelleHne noTeHuManbHo-
OnacHbIX OOBEKTOB, BO3MOKHbIE MyTW MO-
CTYNNeHNA B PeKY 3arpA3HAOLLMX BELLeCTB.



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

Mocne nepBUMYHOrO OCMOTPa WUCC/eayemoro
yyacTKa uenecoobpasHo onpegennTb rmapono-
rMUYeCcKne XapakTepUCTUKM PeKn. [laHHble NoKa-
3aTenu JalT AOCTaTOYHO NOJSIHOe npefcTaBre-
HVe O xapakTepe, dopMe, pasmepax, NPOTAXKEH-
HOCTW BOAHbIX OObEKTOB, 1 3a4acTyto MOMOratoT
npv aHann3e KayecTBa BOAbI 1 BbIABIEHUA NpU-
UMH €ero n3meHeHus. Hanpumep, xapakTep gHa
M COCTaB LOHHbIX OTIIOXKEHUI BAUAET Ha MUHe-
pasibHbI COCTaB M LBETHOCTb BOAbI, @ U3BUIU-
CTOCTb PEKM, TaKXKe, KaK 1 CKOPOCTb TEYEHUS, BO
MHOFOM OnpeaensAiT CKOPOCTb MepeHoca Be-
LLeCTB, NOCTyNaloLWKX B peKy nssHe. NogpobHee
cm. MNpunoxeHune 1 gaHHOro nocobus.

3.3. [TOKA3ATE/IM KAYECTBA BO/Abl

CocTaB NpPUPOAHON BOAbI 3aBUCUT OT dur3nye-
CKMNX YCNTOBUI OKpY»atoLen cpegbl, bronoru-
YecKMX 1 MUKPOOBMONOTrNYeCcKMX NpoLeccos,

npoTeKallWmnx B HeNM, a TakXKe OT pesynbTa-
TOB 4enoBeyeckon [eATeNbHOCTM B npepfe-
nax BOAOCO6OPHOM NNOWaAN PeYHbIX CUCTEM.
Knaccbl KayecTtBa (N YpOBHU 3arpA3HEHHO-
CTN) MOTyT 6bITb OCHOBaHbl Ha TakuMx ¢akTo-
pax, Kak:

— KOHLEHTpaunaA 3arpAsHAIOLLMX BELLeCTB;

— XapaKTepUCTUKN TMAPOOUOHTOB;

— TpodHOCTb (bronormyeckas NPoayKTNB-
HOCTb) 1 CanpPOOHOCTb (3arpA3HEHHOCTD)
BOJOEMOB.

B pa3sHbIx cTpaHax MOryT pa3nuyatbCa HOp-
MaTUBHble JOKYMEHTbI, onpefenaoLwme Knaccbl
KauecTBa WAM NOKasaTenu YPOBHA 3arpA3HeH-
HOCTW BOJbl B peKkax 1 apyrnx sogoémax. B He-
KOTOpPbIX CTpPaHax 3TW MoOKa3aTenn CBefeHbl
B rocyjapCTBEHHble CTaHAAPTbI U CaHUTapHble
npasuia n HOPMbI.

O6LecTBeHHbIM TpynnaM AnA nccnenoBa-
HUA pekomeHAayeTcA BblbMpaTb Te Mokasatenu,
KOTOpble MOXHO onpefefinTb B NOneBbIX YCo-
BMAX WU C MOMOLLbIO MPOCTbIX TabopaToOpHbIX
n3mepeHuin. HaunmHatb MMeeT CMbIC C CaMbIX
NPOCTbIX HAONIOAEHNI 1 N3MEPEHUI.

4. BbIbOP METOAA OUEHKHU KAHECTBA BO/Abl

[na oueHKn KauecTBa BOAbI NCNOMNb3YIOT OPraHo-
nenTuyeckmne, XMMmMyeckne n buonormyeckne
MeTOAbI OLLEHKM.

OpraHonenTuyeckne MeToAbl UCCNe[o-
BaHUA (MccnefoBaHMA C MOMOLLbIO OPraHoB
4yBCTB) MO3BONAIOT NpeABapuTeNibHO obcneno-
BaTb COCTOAHME peKn 1 e€ beperos Nno BHeLHe-
My BWAY, LUBETY W 3anaxy ANnA BbiABNEHUA Tpe-
BOKHbIX NMPU3HAKOB.

XvuMmnueckne metoAbl NO3BOMAIT onpeae-
NNTb COCTOAAHMNE BOAbI B HACTOALLMI MOMEHT Bpe-
MEHM, YCTAaHOBUTb NPMPOZAY BO3MOXXHOIO 3arpA3-
HeHWA 1 ero npeanonaraemble NCTOYHUKN. [Mpur
MOMOLLUYN 3TUX METOLOB MOXHO Yy3HaTb TOYHble
KOHLIEHTPaLMM TEX UM VIHbIX BELLEeCTB B BOAE, HO
OHV He MOTYT CBUAETENbCTBOBATb O TOM, HACKOSIb-
KO MoslyuYeHHble KOHLEeHTpaLuuy onacHbl Ana Bo-
AHbIX OpraHn3moB 1 yenoBeka. Kpome Toro, ana
MHOIMX BWAOB MUCCIefoBaHUA TpebytoTca pea-
FeHTbl U crieuyranbHble NabopaTopHbie YCIoBUA.
Mpy NNaHNPOBaHNK UCCNIEAOBAHMI CTOUT TaKXKe
yunTbiBaTb, YTO PU3UKO-XUMMYECKME XapaKTe-
PUCTMKM BOAOEMA MOTYT Pa3nmMyaTbCA B PasHbIX
TOYKax HabnoaeHNA 1 B pasHble Ce30HbI rofa.

Buonornueckne meropabl OLEHKM Xapak-
TEPU3YIT COCTOAHME BOAHOW 3KOCUCTEMbI MO
pacTUTENbHOMY U XUBOTHOMY pa3HOObOpasuio
Bogoéma. [lpy nomowm 3TUX METOOOB MOX-
HO OUEeHUTb ObLWKMIA YPOBEHDb 3arPA3HEHHOCTYU
BOAbl. MIHOMKaTOpaMn MOryT CyXuUTb pasnuny-
Hble TUNbl obutatenen BOAOEMOB, Hanmpumep,
KpynHble pacteHna (Makpodutbl), BOJOPOCH,
6ecno3BOHOYHbIE KUBOTHblE U ApYyrve rngpo-
O6MOHTbI. [laxke B TeX CNyyanax, KOrga MCTOYHUK
3arpA3HeHnsa nmeeT NepemMeHHy MOLHOCTb,
a 3arpaAsHAwWMe BewecTBa HEMNOCTOAHHbIN



XUMNYECKNI COCTaB, 6VIOI/IH,D,I/IKaLI,I/IFI OaeT KOM-
NNeKCHYI OUeHKY KayecTBa BOAbI C y'vléTOM B3a-
“MmogencTeua Pa3HbIX 3arpA3HALLWNX BELWECTB.

MnaHnpyAa nccnepoBaHUA, NpoaHanu3npynTe,
KaknMy CcpefctBaMu Bbl pacrionaraete (npwu-
60pbl, peakTUBbl, UHCTPYMEHTbI), N AN1A KaKnX
MEeTOL0B onpefeneHna OHU MpefHa3HayeHbl.

[lanee onucaHel camele npocmele Memoosl UC-

cnedosaHul, Komopele 1e2ko Npo8ooUMb 8 No-

nesvblx ycnogusx. bonee cnoxHeie Memooel ¢ uc-

nosib3o8aHuem 1abopamopHoz2o 06opydo8aHuA

U XUMUYeCcKUX peakmueos 8bl Moxeme Halimu
8 NpusioXxeHusax Kk 0aHHomy [Tocobuto.

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

3anax Boabl 00yCNOBNEH HaNNYMEM B HEW NeTy-
ynx naxHywmx sewects. OHM MOryT BO3HUKATb
B BOJe eCcTeCTBEeHHbIM 06pa3oM C pa3BUTUEM B
BOA0EMe BOJOPOC/EN, NNeceHen n 4pyrux Boa-
HbIX OpPraHM3MOB. 3arnax MOXHO XapaKTepus3o-
BaTb, HanMpumep, Kak 3eMJINCTbIA, THUIOCTHbIN,
60nOTHBIN, CepoBOAOPOAHbIA. [lpn ycnosun
NCKYCCTBEHHOrO MOmnajaHuA neTyymx BelecTB
B BOJOEMbI BMECTE CO CTOYHbIMM BOAAMM, 3amMax
MOXeT ObITb KnaccuPpuumMpoBaH Kak XJTOPHbIN,
deHOoNbHbIN, anTeuHbIn 1 T. 4. Kpome xapakTepa
3aMnaxa Tak»ke onpenensaT ero UHTEHCUBHOCTb.

OueHKy BKyca BOAbl NMpoOBOAAT TONbKO
y NMUTbeBON NPUPOAHON BOAbI U TONbKO Mpw
OTCYTCTBMM MNOAO3PEHUNA Ha €€ 3arpA3HeH-
HOCTb. [InAa NpupofHbIX BOAOEMOB 3TOT MOKa-
3aTenb He onpeaenaeTcs.

MyTHOCTb 1 MPO3pPaYHOCTb — 3TO ABE Xa-
PaKTEPUCTUKN OAHOro ABneHua. MyTHOCTb
BOAbI (CHMXeHMEe NPO3PaYHOCTM) CBA3aHa C Ha-
nnynem B Boge TOHKOAUCMNEPCHbIX B3Becel (ne-
CKa, MWHbI), HEOPraHNYECKUX COeANHEHNI (Tn-
ApoKcuaa anioMrHUA, KapboHaToB pPasfNYHbIX
METaIOB), @ TakXKe OpPraHUYyecKnx npumecen
WA XKMBbIX cywecTB (GUTO- N 300MNNAHKTOHA).
MNpwn onpegeneHnn MyTHOCTK, 3a NPOOMpPKON C
BOZOW NMOMeELL AT TEMHbIN GOH, N BOAY ONUCHI-
BaloT cneayowmm obpa3om: Npo3payHasn, cna-
60 onanecumpytowasn, onanecumpytouas, Cuib-
HO onanecuupyowas, cnabo MyTHasa, MyTHas,
OYeHb MyTHas.

Mpn CHMXEHMM NPO3PAYHOCTM YMEHbLIAEeT-
CA NPOXOXKAeHne cBeTa yepes TOoMLY BOAbI, YTO
NPUBOAUT K CHUXeHUO 3PPeKTUBHOCTN POTO-
CUHTE3a N eCcTeCTBEHHOW 6UoNornMyeckon npo-
OYKTUBHOCTU BOAOEMA, W3MEHEHMIO YC/TOBUN
cpefbl 06MTaHNA BOAHbIX XMBOTHbIX.

B noneBbix ycnoBumAX MNpoO3payvyHOCTb/MyT-
HOCTb M3MepAeTCA C MOMOLbI CTaHJAPTHOro
ancka Cekkn. ITo 6enbiii MeTalINYecknin anucK
AvameTpom okono 20 cm, NPUBA3aHHbIN K AINH-
HOW BepéBKe, pasMeyeHHoW no gnmHe. uck no-
rpy»atoT B BO4Y 4O MOMEHTa ero Mc4e3HOBEHUA
13 Brnga. [pyn nomoLwm pasmeTKkn Ha BepEBKe 13-
mepAeTcA rnybrHa B CAHTUMETPaX, NPY KOTOPOW
ANCK NepecTaeT O6biTb BUAEH.

LiBeTHOCTb BOAbl — YCNOBHO MPUHATaA Xa-
paKkTepucT1Ka AnA ONUCaHnA uBeTa NPUpPOSHON
N NUTbeBON Bodbl. LIBETHOCTb BOAbI — 3TO KOC-
BEHHbI MOKa3aTesb KONMMYeCcTBa COAepKaLLmxca
B BOAE PacTBOPEHHbIX OpPraHMYecKnx BeLLecTB.
JTOT noKasaTenb onpeaensaeTcA CBOMCTBaAMU U
CTPYKTYPOW [HA BOAOEMA, XapaKTepoM BOAHOM
pacTUTENbHOCTK, penibedoMm 1 TUNOM Nous, Gop-
MUpytowmx 6epera, HanMuMem B BOJOCOOPHOM
6acceriHe 60n0T 1 TOPOAHMKOB, 1 ApyrMn dak-
Topamu. LIBeTHOCTb onpeaensaioT B13yanbHO Nan
doToMeTpMYECKn, CpaBHMBasA OKpacKy npobbl
BOAbI C OKpackou ycnosHon 1000 rpagycHOM LWKa-
Nbl UBETHOCTM BoAbl. MOXKHO onpeaenATb UBeT-
HOCTb KauyeCTBEHHO, XapaKTepu3ysa LBET BOAbl
B Npobupke BbicoTor 10-12 cm Ha 6enom ¢oHe
(Hanpumep, 6ecuBeTHas, cnabo-kenTas, »enTas,
6ypoBatas u T. 4.). NogpobHee cm. MpunoxeHue 2
JlaHHOro nocobus.

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

bruonHankauma — 3To MeTof OLEHKU KayecTBa
COCTOAHMA Cpenbl MO HaAJIMYNIO NN OTCYTCTBUIO
B Hel Tex WA MHbIX OPraHM3mMoB, Ha3blBa€MbIX
MHONKATOPaMN. [laHHble O KayecTBe BOAbI, nony-
YeHHbIE NpPK NomMoLn 61oNOrMyYecKknx MeToaoB,
MOHO COOTHEeCTn C Od)I/ILl,I/IaJ'IbHO MPUHATbIMU NO-
Ka3aTtenAamMn, TakKnumu, Kak Knaccbl KavyecTtBa BObl
" ypOBHA CaI'IpO6HOCTl/I. 270 no3BonAeT CpaBHW-
BdTb [aHHbIE, KOTOPbIE NOYy4YaloT NP NMOMOLLA
I'IpI/I60prIX 1 GUoNornyecKmx MeToAOoB.



MeToapbl 6UonHANKALMM JaOT BO3MOXHOCTb
cAenatb BbIBOA O TOM, XOPOLLO WM MIOXO »KW-
BeTcA B BOAoOéme ero oburtatenam. [pu cHu-
EeHMN KayecTBa BOAbl YMEHbLUAETCA BUAOBOE
pa3Hoob6pa3ne, a obunme oTAENbHbIX BUAOB
MOXeT NnMbo yBenMunBaThbCA, MO0 yMeHbLUATb-
CA — B 3aBUCUMOCTU OT UX YYBCTBUTEIbHOCTU
K KauecTBy BOAb.

PacnpocTpaH&HHbIN 1 JOCTYMHbIN cnocob
OLeHKM KayecTBa BOAbl 3aK/l04aeTcA B aHanmse
BOAHbIX M NPUOPEKHbIX PACTEHUIN OTHOCUTESb-
HO 60MbLINX pa3mepoB — MakpoduTos. Takne
nccnegoBaHUA LienecoobpasHo NpoBOAUTL Npu
nepBUYHOM HabNOAEHUM peKur, onpeaenasa BUAbI
pacTeHWUn No onpeaenuTento, NPUGAN3NTENBHO
OLEeHMBaA MPOLEHT 3apacTaHMA MOBEPXHOCTU
BOAOEMA N 6GMOMaccy pacTeHUN-UHANKATOPOB.

Hanpumep, maccoBoe pa3ButMe BMAOB Ce-
MencTBa PackoBbix (Lemnaceae) moxeT cBupe-
TeNbCTBOBATb O He6GNAronpuMATHOM COCTOAHWUM
B 2KOCMCTEME CTOAYMX BOLOEMOB, PEYHbIX 3a-
Bogen. B mecTtax MHTEHCMBHOro MOCTYM/eHUA
MPOMbILINIEHHbIX CTOKOB MPOUCXOAUT rnbenb
pacTuTenbHbIX coobLlecTB. YpesmepHoe pa3Bu-
Te BOAHOW PAaCTUTENBHOCTA MOXET ObiTb Npu-
3HaKOM M36bITOYHOrO COAEPMaHUA OGUOreHOB,
N, KPOMe TOro, CTaHOBUTCA NMPUYNHON BTOPUY-
HOro 3arpsasHeHuns. Pa3noxeHne oTmepLunx pac-
TUTENbHbIX OCTAaTKOB TpebyeT 3HaunTeNbHOro
KONM4yecTBa PacTBOPEHHOMO B BOAE KMCI0POAa,
N MOXET Bbl3blBaTb 3aMop pbl6. B MpoTtokone,
B MpunoxeHnn 10 gaHHoro nocobusa, npmneeae-
Hbl HEKOTOpPble BUAbl PaCTEHUI NHANKATOPOB.

HecnoHbiM 1 AOBONIBHO MHPOPMATUBHbBIM
METOAOM ABNAETCA aNnbroMHAMKauna — uccne-
[IOBaHMe KayecTBa BOAbl MO COCTOAHWUIO BOAO-
pocneii. Bogopocnu 6bicTpee Apyrnx BOGHbIX Op-
raHW3MOB pearvpyroT Ha 3arpAasHeHus. Hannuuve
WM OTCYTCTBUE BOZOPOCNEN Ha MENKOBOAbE Y
6epera pekn yxe 3aMeTHO NMpu NepBMYHOM 00-
cnepgoBaHvn. [Ina OUeHKM UCNOonb3yTCA rMapo-
OUOHTbI TPEX 3KoNornyeckux rpynn: ¢utonnaH-
KTOH, ¢putobeHToC 1 nepuduTtoH. OueHrBaeTca
Kak obllee BMaoBoe pa3Hoobpasue, Tak 1 obu-
nve otgenbHbIX BMAOB. MMonynAapHbIM ABnNAeTCA
METOJ, OCHOBAHHbIN Ha y4yéTe OTHOCUTESIbHOMO
obunna BMAOB-MHANKATOPOB canpobHocTu. [py-
ro PacrnpoCTPaHEHHbI CNOCO6 OLUEHKU Kaye-
CTBa BOAbl B TeKYLUMX BOAAX OCHOBAH Ha un3yye-
HAW OOHHbIX 6eCno3BOHOYHbIX — MaKpO300-
6eHToCa. [MpenmyLiecTBo 3TOro cnocoba coctonT
B TOM, YTO GONbLWMHCTBO AOHHbIX 6€Cno3Bo-

HOYHbIX CPaBHUTENbHO Kpyn-
Hbl, BUHbl HEBOOPYXEHHbIM
B3rNSAOM M ManoOMOABUXKHbI,
YTO MO3BONIAET Nlerko cobu-
paTb UX NpyY NOMOLLUMN CaykKa.
/3-3a ManonogBuHoro ob6-
pasza XW3HW, 3T OpPraHM3Mbl
He MoryT n3bexaTb BANAHNA
NOMaBLUKX B BOAY 3arpA3HAL0-
LLUMX BELLeCcTB. OTO MNO3BONSAET
roBOpPUTb O TOM, YTO COCTOSA-
HMe BGEHTOCHbIX OpPraHM3MoB
OTpakaeT KauyecTBO BoAbl B
nccnepgyemonm peudke. Kpome
TOro, MHOrve BUAbl XUBOT-
HbIX, 0OUTAIOLLMX Ha AAHE, NPO-
BOAAT B BoAe 60MbLUYIO YacTb
CBOErO »KM3HEHHOro uukna. Hanpumep, nuumH-
Ka MOAEHKM MOXET »KWUTb B BOJOEMe 3-4 rofa,
N BCTPEYaemMocTb 1 obunme opraHM3mMoB 3TOrO
B/Ma 3aBUCAT OT M3MEHEHWN, MPOUCXOANBLINX
B BOJOEMe 3a BeCb 3TOT Nepuroa.

Takum obpasom, gna 6MonmHANKaUUKN He-
06xoanMO BblbpaTb HafeXHbIN, NPOBEPEHHbIN
MeTOA, NOAXOAALMIA ANA AaHHOTO TUMNa BOAHOIO
00beKTa 1 NOCTaBMIEHHbIX 3a4au.

[na obuwecTBeHHOro BOAHOMO MOHUTOPVH-
ra yaiie BCero Mcnosnb3yT Hanbonee yHuBep-
canbHble metoabl Manepa mn Bygmsucca. I1u
MeToAbl AatoT OOy KapTUHY, HO ABNAIOTCA
MeHee TOUYHbIMU.

buotnueckun mnHpekc Bygmsmcca yuunTbl-
BaeT MCYe3HOBEHMe rpynn MHAMKATOPHbIX Op-
raHM3MOB NO Mepe YBeNMYeHUA 3arpA3HeHus.
[aHHbIN MeToa He NoAXoANT ANA 03ep 1 NPyAoB
(cToAunx BOOQOEMOB), a NPUrofeH B Npubpex-
HOW 30He pekK, rae ¢ayHa 6onee pa3Hoobpa3Ha.
NHpekc Mariepa noaxogut gnsa nobbix TUNOB
BOJOEMOB M OCHOBaH Ha onpeaeneHnn BUAOB
N BCTPEYAEeMOCTU OPraHU3MOB-UHAVKATOPOB,
YyBCTBUTENbHbIX K Pa3fiMyHbIM YCIIOBMAM BO-
OHOW cpefbl (OT YNCTbIX BOA A0 3arpA3HEHHbIX).

Kpome mozo, 8 memodax Matiepa u Byousuc-
€a 803MOXHbl OWUGKU npu onpedesieHuUU 8udo8
2udpobuoHmos no onpedenumersnto. Ecnu 8 uccne-
dyeMoM 8000éMe UMetomcA NPU3HAKU «He300-
posbsa», mo 051 6osee MOYHO20 onpedesieHUsA
KOJIUYECMBEHHbIX XAPAKmMepucmuK 3da2psA3HeH-
HOCMu 800bI CMoum 06pamumaeca K 2UuOPOXUMU-
yecKUM Memooam Ucc1e008aHUs 800bI.
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TakXe Ba)KHO MOMHWTb, YTO MPWU WCMNONb-
30BaHUKN J1I060ro MeToga HeobXoAuMO YeTKO
npuaepKmMBaTbCca MeToank otbopa n ob6paboT-
K1 npob, a Takke obecrneyeHns AOCTaTOYHOrO
06bEMa AaHHbIX ANs CTAaTUCTUYECKO AOCTOBEP-
HOCTW NONYYeHHbIX Pe3y/nbTaToB.

Om6op u aHanus npob

[na paboTbl Ha HEGONBLLOW rYO6MHE MOXHO NpPU-
MEHATb MAOTHbIN CayoK AuameTpom 25-30 cm,
CUTO NN NKOBYID KPYryo EMKOCTb (MeTannmye-
CKYIO WN NNACTUKOBYIO) C AMAMETPOM AHA He Me-
Hee 10-12 cM 1 OTBepPCTUAMM B AHe ANA nNpoxoaa
BoAbl. Takyto GaHKy, cnierka nokpyumBas, Hy»KHO
«BBVHTUTb» B AHO, @ MOTOM NEPEBEPHYTb U BbIHYTb
BMeCTe C rpyHTOM. M3 cogepxmmoro 6aHKu cne-
AyeT oTobpaThb »KMBble OPraH3Mbl B KIOBETY UK
6aHKy, HanNoJTHEHHYIO BOAOW, a 3aTeM, NOJb3yACb
onpegenvTenem, pacnosHatb Buabl rmapobroH-
ToB. OT6OpP NPO6 C NocneayOLWM onpeaeneHn-
€M BUAOB r'MapOO6UOHTOB MOBTOPAOT HECKOSbKO
pa3 B KaXK[oW TOUKe, MOCe Yero NoacymMTbiBatoT
NHAEKC No cywectayowmm dopmynam (cm. Mpu-
noxeHue 3 gaHHOro nocobwms).

B «llpomokone uccne0o8aHus NPecHOBOOHbIX
8000émos» 8 [punoxeHuu 10 s3mol 6powopebl
npugedeHbl HeKOmMopble 8UObI-UHOUKamopel bec-
NO380HOYHbIX.

4.3. XUMUYECKUE METO/blI
NCCIEAOBAHUA KAHECTBA BOAbl

BonbWMHCTBO NMONEBLIX METOAOB OnpeaeneHns
nokasartenen KauecTBa BoAbl ABMAOTCA XUMMYe-
CKMMM, NOCKOJNIbKY MO3BONAIOT ONpeaenunTb co-
AepKaHne XMMUYECKNX KOMMOHEHTOB B COCTaBe
BOAbl M OCHOBAHbl Ha XUMWKO-aHANUTUYECKNX
peakumax. Yawe BCero MCnonb3yTca ABa Xu-
MUYECKUX MeToa — KOJNIOPUMETPUYECKNIA N TU-
TPUMETPUYECKINI.

Konopumetpuueckuin (0T aHrnmn-
cKkoro colour — uBeT) MmeToq OCHOBAH
Ha TOM, YTO OnpeAenAeMbli KOMMOHEHT
Npv NOMOLLN XMMUKO-aHANNTNYECKON
peakuun (nyTém nobasneHns peareH-
Ta) NepeBOAUTCA B OKpaLUeHHOe coe-
LAVIHEHWe, NMOCTe Yero 3MepaeTca MH-
TEHCMBHOCTb OKPACKWM MOJIyYEeHHOro pacTBopa.
7O fenaeTca Unm nyTem cpaBHeHMA ¢ 06pasLom

¢

(BM3yanbHO-KONIOPUMETPUYECKNIA METOA — Ha-
npumep, C MOMOLLbIO TECT-MONOCKN N onpege-
NeHnA UBeTa pacTBopa Ha poHe 6enoin bymarn),
WM C nomoubio nNpubopa doToKonopumeTpa
(boTokonopumeTpuueckuin meton). Liget pact-
BOpa COOTBETCTBYET OMpenenéHHON KOHLIEHT-
paLumn NccneayeMoro KOMMOHEeHTa.

TuTpyMeTpUYECKNIA MeTOA OCHOBAH Ha TOM,
YTO CTAHZAPTHbIN PACTBOP (TUTPAHT, KOHLEHTpPa-
LA BelecTBa B KOTOPOM 3apaHee M3BeCTHa) Mo-
MeLLAIOT B M3MEPUTENbHBIN COCYA Y OCTOPOXKHO,
ManbiMM MOPLMAMY, LO3MPYIOT €ro, NpuniBas
K MCcriegyemMmomMy pacTBOpY A0 TEX Mop, NMoKa He by-
[leT YCTaHOBMIEHO OKOHYaHVe peakuun (oTmeyvae-
MO€, U3MEeHEHMEM LiBETa). DTa onepauua Ha3biBa-
eTcA TuTpoBaHuem. o konuuecTsy fOOaBNEHHOTO
TUTPaHTa ONpeaensaeTCsa KOHLEHTPALMA BELLEeCTBa
B nccriegyemMom pactBope. [nA obuiecTBeHHbIX
3KOMOrMYECKMX UCCefoBaHUA Hanbonee nprem-
NemMbIM METOLOM SABNAETCA BM3YasibHbIA KONOPK-
METPUYECKNIN METOA, C MOMOLLbID TECT-MOSOCKN.
Ecnwv rpynnoi HabnoaeHVs pek pyKOBOAUT XUMUK,
CTOUT UCMONb30BaTb TUTPUMETPUYECKUA METOS,
KOTOPbIN JAET Honee TOUHbIN pe3ysbTar.

OT60p NpP0o6. OT NpaBUIbHOIrO OTHO-

i pa Npo6 BO MHOrOM 3aBUCUT TOYHOCTb

nonyyaembix pesynbraTtoB. [pu none-

BbIX a@Hanu3ax OO6bIYHO MCNONb3YT

YNCTYIO MNMACTMKOBYIO WM CTEKNAH-

Hyt0 OYTbIIKY, HaNoHAA €€ BOAON noj

caMoe ropsibILKO 1 3aKynoprBas rep-

METUYHOMN KPbIWKON. ITO O0COOEHHO

BaXHO, ecnn npoba JomKHa Bblaep-
»KMBATbCA HECKONbKO [IHEN.

Ina onpepeneHns mecta cbpoca
CTOYHBIX BOJ W UX BIVAHUA HA SKOCU-
CTeMy BOLAOEMA, a TaKKe UX BAUAHUA
Ha BOAbl MPUTOKOB, NPOObI OoTOMpPaloT
BbILLE MO TEYEHUIO 1 B TOUKE, rae npo-
M30LWW10 MOJSIHOE CMelleHue Bof. 3a-
rPA3HEHNA MOTyT ObITb HEPAaBHOMEPHO
pacnpoCTpaHeHbl MO NOTOKY peKu, no-
3TOMy 06bIYHO NPOO6LI OTOUPAIOT B Me-
CTax MakCMManbHO GYpPHOro TeuyeHus,
rAe NOTOKM XOPOLLO NepeMeLLVBAOTCA.
Mpo6ooTbopHMK (6yTbIIKY) MOMeLLatoT
FOPAbILLKOM BHM3 MO TEYEHMIO NOTOKA, pacrona-
ras Ha Hy>KHOW rnybuHe.

Hado yyumeisams, ymo kayecmaso 800bl 8 8000€-
Max (Kak o3epax, mak u pekax) Hocum Yuksuye-
CKuU xapakmep, npudem Habioaemca CymoyHas



U Ce30HHAs YUK/IUYHOCMb. [Toamomy uHmepecHo
NPOAaHanu3uposame cocmMosHUe 800bl 800y 8 00-
HUX U meX e MOYKAxX 8 pa3Hble Ce30Hbl U PeXUMbl.

Mo 3Ton npuumMHe nepuognyHble Npoodbl (exe-
[AHEBHbIE WM eXeHefeNbHble) cneayeT oTou-
paTb B OHO 1 TO »Ke BPeMsA CYTOK, @ MPOAOIKU-
TENIbHOCTb CE30HHbIX MCCNefoBaHMIA [OSKHA
6bITb He MeHee 1 rofa 1 BK/toYaTb aHanmn3 cepuin
Npo6, 0TOOPAHHbIX B TEUEHME KaXKA0ro BpeMEH!
roga. OT0 0COGEHHO Ba)KHO ANsA onpefeneHms
KauecTBa BOAbl B peKax, MMeLnX pe3ko oTiu-
yaloLmecs peXXrMMbl — MeXeHb 1 NMaBOAOK.

Mpn oT6ope Npob BoAbl KenaTeNbHO TaKXe
duKcmpoBaTb TeMnepaTypy BO3Ayxa, Temnepa-
Typy BOAbl B TOUKe oTbopa Npobbl n aTMochep-
HOe JaBrieHue.

TUBNAEMOCTb TOKCMYECKUM BellecTBam, Hones-
HAM, Napa3vTaMm. Kpome 3Toro ot Temnepatyp-
HOrO peXKnma 3aBUCAT U Pa3NIMYHbIE XUMUYECKNe
napameTpbl BoAbl. Tak Npu NOBbILEHUN TeMMepa-
TYpbl NMOHWXXAETCS PaCTBOPUMOCTb Fa3oB, B TOM
yncne n Kncnopopga.

OmHocumenbHoe pe3koe hosviuieHue memne-

pamypel 8006l 8000EMA MOXem caudemersib-

cme8ogams 0O mMensio8OM 3Aa2pA3HEHUU UJU
06 U3MeHeHUU Kaumama.

JonroBpemeHHbI1 MOHUTOPUHI OCHOBAH Ha 13-
MepeHUAX, MOBTOPAIOLLMXCA B TeUEHNE HECKOSTb-
KWX J1eT, NPOBOAUMbIX B OfHM U Te >Ke BPeMeHHble
MPOMEXYTKM MO OJHUM U TeM e MeToaMKam
B OOHVX 1 TeX e Toukax. Yem gonblue nepuog
1 6onbwe 06BEM HabpaHHbIX MaTePUaNoB, TeM
[OCTOBEPHEE KapTVHA M3MEeHeHU, Nponcxoaa-
WKMX C peKom, n 6onblue OCHOBAHWUI AenaTb Bbl-
BOZbl O MPUYMHAX STUX U3MEHEHUIA N BO3MOMX-
HbIX MOCNeACTBMAX.

Hanpumep, nosTopsAwmeca mccneposa-
HUA PeKn B TeueHue 4-x n 6onee nert, BKIoYas
onpepeneHne XMMUYECKMX MapameTpoB BOAbI
N COCTOAHUA rMAPOOBUOHTOB B 3-5 XapaKTepPHbIX
TOYKaxX B OHU U Te e Hefenn BeCHOW, 1eTom
1 OCEHbIO, y>Ke AaloT AOBOSIbHO MHPOPMATUBHYIO
KapTMHY M3MEHEHWNIA COCTOAHNA PeKM.

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

Temnepamypa

KonebaHua TemnepaTypbl OKa3blBalOT pa3Hoe
B/IMAHME Ha pacTeHUA U BOAHbIX XXUBOTHbIX. Oa-
HUM »KMBOTHbIM NOAXOAMUT Ténnas BOAa, gpyrue
MOTyT CyLlecTBOBaTb TONbKO B XxonogHon. OT
TemnepaTtypbl BOAbl 3aBUCUT pa3Butme ¢puto- un
300M1aHKTOHa. Hanpumep, 6akTepun rHueHmA
MOryT pa3BMBaTbCA TOMbKO MpuU Temrnepatype
Bbiwe 10 rpagycoB. Temnepatypa BAvAeT U Ha
MeTabonM3mM BOAHbBIX OPraHM3MOB 1 Ha COMpo-

Ona uenen obHapyXeHWA TenIoBOro 3arpsas-
HeHVA BOAbl CledyeT M3MepPATb Temnepatypy B
HECKOJNbKMX TOYKax BOAOEMA, OTCTOALLMX ApPYr OT
[pYyra Ha HECKOJIbKO COT METPOB: B MECTE, Fie OXKU-
[AETCA TEMNNOBOE 3arpA3HEHNE U B KOHTPOJSIbHOM
TOUKe (TemnepaTypHbIi GpoH). Heobxogmumo yum-
TblBaTb, YTO B BbIOPAHHbIX TOUKaX AOSXKHbI ObITb
cxopHble GM3nYecKre 1 rmapoNornyeckmne ycno-
BUSA: CKOPOCTb TeUEHUSA, IMYOMHA, NPOLYBAEMOCTb,
OCBELLEHHOCTb COMHLEM U TaK fAanee. B peke Tou-
Ka KOHTPONA AOMKHA OblTb BbiLLE MO TEYEHNIO, YeM
BO3MOXHbII UCTOYHUK TEMSIOBOrO 3arpA3HeHUA.
BaxHO yunTbIBaTb TOT GaKT, UTO HA OTMENAX, B 3a-
pOCNAX BOAHbIX PacTeHNI 1 TOMY NOZOOHbIX Mec-
Tax BO3MOXHOMO eCTeCTBEHHOrO MPOrpeBa BOAbl,
TemnepaTypa 0ObIYHO 3HAUMTENIBHO MPEBOCXOAUT
o0 TemnepaTypHbI GOH.

Bo0dopo0dHblIli nokasamesb
KUC/10mHoCcmu npupooHbix 800 pH

B pekax B HOpManbHbIX yCNOBUAX NOKa3aTenb
pH obbluHO Konebnetca ot 6,5 no 8,5. 3Haue-
Hue pH 3a npegenamn 3TOro Anana3oHa He-
6naronpuATHO Ana ruapobuoHToB. Benunum-
Ha pH 3aBuUcMT OT MHOrnx GpakTopoB, B TOM
yucne n ot AeATeNbHOCTN pacTeHun. PacTeHusa
JHeM yCBavBaloT ABYOKUCb yrnepoda u3 BOAbl
N CHMXKalT eé KNCIoTHOCTb, pH BoO3pacTaer,
HOUbIO MPONCXOAUT 0O6PATHLIN NpoLecc.

MpvipogHaa KNcnoTHOCTb BoAbl (pH Hmxe 6,5)
XapaKTepHa AnA 60NOTHbIX BOA 3a CYET MOBbI-
WEHHOro cofepXaHuA TYMUHOBBLIX U APYrux
NPUPOAHbIX KACNOT. [oBbILWEHHaA KNCIIOTHOCTb
MOXeT OblTb 0OyCnoBneHa KUCIOTHbIMW Ocaf-
KaMy N TeXHOreHHbIMM CTOKamu, nornagaHuem
B BOAOEMbI He npoweawnx HemTpanmn3aunio
CTOYHbIX BOA MPOMbIWIEHHbIX MPeanpuUATUN.
KncnoTHocTb HMXe 5 rybutenbHa ans 60MbLUmnH-
CTBA »KMBbIX OPraHN3MOB.
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3HayeHue pH Bbiwe 8,5 roBOpUT O LWENOU-
HOCTUK BOAbl, OBYCNIOBIEHHOWN KaK MPUPOAHbIMU
dakTopamun (Hanprmep, NOBbILWEHHbIM coaep-
XaHnem rmgpokapboHaToB U KapboHaToB), Tak
N 3arpA3HEHNEM MPOMbILWIEHHbIMU UK ObITO-
BbIM/ CTOKaMW.

Cambin npocton cnocob wnsmepeHus pH
OCyLLeCTBNAETCA C MOMOLLbIO TeCT-NMONOCKN, Me-
HAOLWen UBeT B 3aBUCUMOCTHY OT YPOBHA KUCIOT-
HOCTW BOAbl. CMOYEHHYI0 BOAOWN TeCT-MONOCKY
CpaBHMBAIOT C LLIBETOBOW LIKASION 1 Mo coBnage-
HUIO UBeTa NpUbAN3NTeNbHO ONpeaensaiT 3Ha-
yeHue pH. bonee TouHo onpegenuTb pH MOXHO
C NomoLbto nepeHocHoro npubopa pH-metpa*
WU C MOMOLLbIO XMMMNYECKMX PEAaKTUBOB U BU3Y-
anbHOro KoNIopuUMeTprpoBaHus (nogpobHee cm.
B [MpunoxeHunn 5).

PacmeopéHHelii Kuc/10po0

Kucnopopg Heobxoamm ans AbixaHus ruapobu-
OHTOB. CHVXXEeHNe ero KOHLEHTpaLuu roBopuTt
06 M3MeHeHUN OMONOrMyYecknx MPOLECcCcoB B
BOAOEME, O ero 3arpA3HeHNN MHTEHCMBHO OKMC-

NAWMMUCA OpPraHNYecKu-

o) M1 BellecTBaMU. HexsaTka
% KNUCIOPOAa BNMAET Ha pas-
)?3;}3 Hoobpasve pblb, BOAHbIX

MNBOTHbIX W Ha XUMUNYe-

*  pH-meTp — npurbop ANnA U3MepeHns BOJOPOLHO-
ro nokasartens pH, xapakTepusyiolero akTMBHOCTb
MOHOB BOAOPOLA B pacTBOpax, BOAe, MULLEBON NpPo-
OYKLUMN 1 Cbipbe, OOBbEKTaxX OKpY»Katollen cpepbl u
NPOV3BOACTBEHHbIX CUCTEMAX HEMPEPBIBHOTO KOH-
TPONSA TEXHONOTMYECKNX NPOLIeCCOB, B TOM yuciie B
arpeccuBHbIx cpepax (http://www.christmas-plus.ru/
labware/electrochemical/phmeters).

CKMe npouecchl, npoucxogauwme B Boge. Ana
6onbWNHCTBA pblb, HaNpuMep, KPUTUYECKNN
npepen Kucnopopda B soae 3—4 mr/n.

Buoxumuuyeckoe nompeb/eHue
Kucsopooda (BIK)

BaKHOWM XapaKTepUCTUKON NPUPOAHbIX BOA AB-
NAETCA TaKoW MOKasaTesb, Kak buonornyeckoe
notpebneHue kucnopopa (brK), To ectb konuye-
CTBO KMC/I0pOAa, HE0O6XoaMMOoe Ansi OKUCNEHMA
OpraHMYeCcKnx BELLECTB, HAaXOOALMUXCA B BOAE.
BINK roBopuTt 0 CNOCOH6HOCTM BOAbI K CAMOOUU-
WEHNIO N KOCBEHHO TMOKa3blBaeT KOJIMYECTBO
OpraHnyecKkoro BelyecTsa B Boge. [NprpoaHbimu
NCTOYHMKAMKM OpraHMYeCcKnX BeLLecTB B BOAE
ABNAIOTCA: OCTAHKM OPraHM3MOB PaCTUTENbHO-
ro 1 >XMBOTHOIO MPOUCXOXKAEHUSA, KaK »KUBLLINX
B BOAe, Tak M NONaBLNX B BOJOEM C JINCTBbI, MO
BO3ayXxy, C 6eperoB u T. N. Kpome npupogHbIx,
CYLLeCTBYIOT TakXe U TEXHOTreHHble MCTOYHUKM
OpraHMYeCcKknx BELLECTB K KOTOPbIM OTHOCAT:
TPaHCMOpPTHbIE NpeanpuATUA (HepTenpPOAaYKTbI),
Llennono3Ho-6ymaxkHble 1 neconepepabarbiBa-
olme KoMOMHaTbl (MUFHWHDBI), MACOKOMOVHATbI
(6enkoBble coefUMHEHMA), CEeNbCKOXO3ANCTBEH-
Hble 1 deKanbHble CTOKM 1 T. . OpraHnyeckune
3arpsA3HeHNs NonagatT B BOLOEMbI CO CTOYHbI-
MU BOAAMW W [OXKAEBbIMA MOBEPXHOCTHLIMU
CMblBaMM C MouYBbl. B Bogoémax, rge CnvKkom
6onbluoe copeprkaHne opraHNYeCKnX BELLECTB,
60sblUas YaCTb PAaCTBOPEHHOTIO KNC/IOpOoaa pac-
XOAyeTcA Ha BMOXMMMYECKOE OKMCNEHME, TNLLAA
Takum o6pa3om Kucnopoaa apyrve opraHn3mbl.
Mpw 3TOM NepBbIMU NCYE3AIOT KNCIOPOJ0NOU-
Bble BUbl OPraH3MOB.

B noBepxHOCTHbIX BOJax B 3aBMCMMOCTM OT
Tna Bogoéma, sennumHa brK, (BrK 3a 5 cyTok)
Koneb6netca oT 5-5,0 Mr/n n nogBepxeHa ce-
30HHBIM W CYTOYHbIM M3MeHeHuAM. [peBbiwe-
Hue noka3atena BIMK moxeT 6biTb cneacTenem
AHTPOMOreHHOro 3arpA3HEeHUA NPUPOAHbIX BOS.
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KoHLeHTpaumo pacTBOPEHHOIO KUCIOPOAa
MOXHO OnpefennTb C NOMOLLbI0 MEePEHOCHOro
npubopa okcMmeTpa’, a TakKe MeToaoM ofao-
METPUYECKOro TUTPOBAHUA — METOAOM BuMHK-
nepa (nogpob6Hee cMm. B MNMpunoxeHun 4).

Xumuueckoe nompebseHue
Kucsopoodd (XTK)

XMK xapakTepusyeT cymmapHoe copeprkaHue
B BOZl€ OpraHMyeCcKnx BELEeCTB MO KONNYECTBY 13-
pacxofoBaHHOIO Ha OKMCIEHME XUMNYECKN CBA-
3aHHOrO Kncaopopga. IToT NoKasaTeslb B TOM UK
MHOM BapuaHTe NCMosb3yeTca Npu KOHTPOse Ka-
yecTBa NPUPOAHbLIX BOA, NCCNEeAOBAaHNN CTOYHbIX
Bogd. Pe3synbtaThl onpepeneHna OKUCIAEMOCTU
BbIPaXKalTCA B MUIUITPaMMax MoTpebrneHHoro
Kucnopoga Ha 1 n Bogbl (MrO/n). 9T0 [OBOJBbHO
CNOXKHAA N TPYAOEMKAA METOAMKA, MOSTOMY B MO-
neBbIX YCNoBUAX obLiecTBeHHble Habnogatenu
peK NPUMEHAIOT e€ KpanHe peakKo.

MuHepanbHbIli cocmas

MwuHepanbHbIn COCTaB BOAbl CBUAETENbCTBYET
O KOHLIEHTPaLWUK pacTBOPEHHbIX B BOJE pPa3nuny-
HbIX MUHepanbHbIX BewecTB. Copeprkawymecs B
BOJlE MUHEpPaSibHble CONN BHOCAT Pa3HbIil BKNag
B obLyee conecofepkaHune, KOTOpoe SBNAETCA
CYMMOW KOHLIeHTpaLuUM Kaxgon n3 conen. MNpe-
CHOW CYMTaeTCs BOAa, MMelolaa oblee cone-
copepkaHue, U MUHepanusauuio, He bonee
1 r/n. Cpegn NpecHbIX Bod, B 3aBUCMMOCTU OT
BE/INUMHbI CONnecofepaHua B Mr/f, BblaenstoT
BOAbI ynbTpanpecHole (meHee 100 mr/n), mano-
MUHepanu3oBaHHble (100-200 mr/n), cpepHe-
MUHepann3oBaHHble (200-500 mr/n) nm nNoBbl-
weHHoW MuHepanusayum (500-1000 mr/n). MNpwn
BENMUMHE conecopepkaHns ot 1 go 25 r/n Bogy
cumTatoT conioHoBaTon. Cpeam MMHepanbHbIX CO-
nemn, o6bIYHO BCTPEYAIOLMXCA B MPUPOAHbIX BO-
JlaX, MOXXHO BblgenuTb KatuoHbl: Kanbuun (Ca?t),
Hatpui (Na*), MarHni (Mg?*), a Takke aHUOHbI:
Mmapokap6oHat (HCO;), Cynbdar (SO;), Xnopua
(CL), Kap6oHart (COZ).

MuHepannsauva Boabl UMeeT BakHellee
3HaYeHue NpPu XapaKTeEPUCTIKE XMMNYECKOTO CO-
CTaBa BoAbl. AHanM3bl BOAbl Ha COAepKaHme Mu-
HepasibHbIX KOMMOHEHTOB MPOBOAAT B pa3fny-

*  OKcumeTp — Npubop AnA M3MepPeHns KOHLeHTpaumum
pacTBOpeHHOro Kucnopoga B »ugkoctu (http:// www.
christmas-plus.ru/labware/electrochemical/analyzers).

Hble nepuoppbl rofa: Ansa NOBEPXHOCTHbIX BOA —
B 3MMHIOI MeXeHb (Meprof Camoro HU3KOro
3UMHero YpOBHA BOAbl), BeCEHHee MONOBOAbEe
(NWK), NeTHe-OCEeHHIO MEXEHb, NIeTHEe-OCeHHWI
NMaBoAOK; ANA BoA 3a00NOYEHHbIX YYaCTKOB —
B 3UMHIOI0 MEXEHb 1 BeCeHHee NMonoBoabe, ANs
NMOYBEHHbIX BOJ — B 3VIMHIOIO MeXeHb, BEeCEHHee
NONOBOAbE U NIETHE-OCEHHIOK MEXKEHD.
KoHUeHTpauumn pacTBOPEHHbIX B BOAE MUHE-
panbHbIX coner (06LLy0 MUHepanm13aLmio) onpe-
LENAT KOHOYKTOMETPOM ™ U XUMUYECKUMU Me-
TOoAAMU — TUTPUMETPUYUYECKMM, KONTOPUMETPUYE-
CKMUM. KOHLeHTpaLm HEKOTOPbIX KOMMOHEHTOB
(Hanpumep, KaTUOHOB HaTpwuA, KanudA) B BoAe
MO>XHO OLEHUTb PACYETHbIMU MeTodamu, Umes
[aHHble O 3HAYEHNAX KOHLIEHTpaUWiA pyrmx Ka-
TUOHOB 1 aHMOHOB. ONpeaennB MMHepPann3aLnio
KOHAYKTOMETPOM, MOXXHO CAienaTb BbIBOZ, O Npu-
poaHOM cocTaBe BoAbl. [NOBbIlEHHOe cofeprka-
HMe HeKoTopbIx conen (cynbdaTos, XJIOPUAOB,
HUTPaATOB, GOCHaTOB) MOXKET TaKXKe roBOPUTbL U
06 aHTPOMOreHHbIX UCTOYHMKAX WX MOCTynne-
HMA B BOJOEMbI. Hanpumep, 6onbluoe BnvsaHue
Ha MMHepanbHbI COCTaB BOAbI OKa3blBaeT COJb,
ncnonb3yemas gnsa 6opbbbl c 0bnegeHeHnem Jo-
por, KOoTopas 3aTem BMecTe CO CTOKaMW MOXeT
nocTynaTb B BOLOEMbI. B peuHbix Bogax cogeprka-
HVe KanbuuA penko npesbiwaeT 1 r/n, kKanua —
18 Mr/n, KOHUEHTPaLMA HAaTPUA B PeUYHbIX BOAax
konebnetcs ot 0,6 o 300 Mr/n B 3aBUCMMOCTU OT
dun3nKo-reorpadpuyecknx ycnosum n reonormnye-
CKNX OCOOEHHOCTEN BOAHbIX OObEKTOB, KOHLIEH-
TpaumMA MarHus KonebneTca oT HECKONbKNX eau-
HWL, A0 AeCATKOB MunnurpammoB B 1 nutpe. Mpu-
CYTCTBMEM PACTBOPUMbBIX U ManopacTBOPUMbIX
Conen-M1UHepasnoB., raBHbIM 06Pa3omM — MOHOB
kanbuma (Ca?*) n marama (Mg*"). U3 Bcex coner,
OTHOCALLMNXCA K CONAM XECTKOCTU, BblAENAT
rmapoKapboHaTbl, cynbdaTbl 1 XOPUABDI.

O6was mécmkocms, Kanbyuli u mazHuii

MECTKOCTb BOAbI B OCHOBHOM o6ycn03neHa npun-
CyTCTBMNEM PACTBOPUMbBIX U MallOPaCTBOPUMbIX
COJ'IGVI-MVIHepaJ'IOB, rMaBHbIM o6pa30M MOHOB

**  KoHAyKTOMep — 3TO BbICOKOTOUHbIN M3MepUTESb-
HbI NPKM6OP, KOTOPLIN NpeAHa3HayaeTcsa Ana onpene-
NeHNA 3NeKTPOMPOBOAHOCTU Pa3fINYHbIX 3SNEKTPO-
NINTOB. DNEKTPONUTAMU MOFYT CIYXWUTb: BOAHble U
HeBOAHble PaCcTBOPbI, Pacniasbl, KONNIOUAHbIE CUCTEMDI
1 paxke TBépAble BewwecTsa (http://www.christmas-plus.
ru/labware/electrochemical/conductivity).



Kanbuma (Ca?*) n Maruma (Mg*") CogepxaHue
ApYrnx pacTBOPUMbIX CONen Kanbuma 1 MmarHna
B MPUPOAHbIX BoAax 0ObIYHO OUYeHb Mano. MEecT-
KOCTb, MpuaaBaemas Boge rmapokapboHaTtamu,
Ha3blBaeTCA rmapoKapOboHaTHOW, UK YCTpaHu-
MOW (BpeMeHHOW), T. K. rMapoKapboHaTbl npu
Temnepatype 6onee 60°C) pasnaratotca ¢ 06-
pa3oBaHVEM ManopacTBOPMMbIX KapbOOHATOB.
MéctkocTb, obycnosneHHasa xnopuagamun CaCl,
unn cynbdatamu, HasbiBaeTCA HeyCTPaHMMOW
(NOCTOAHHOM), T. K. 3TN CONM YCTONYMBbBI NPU Ha-
rpesaHun 1 KunayeHnn sofdbl. CyMMapHas XEcT-
KOCTb BoAbl (0OLee cogepaHne pacTBOPUMbIX
conen Kanbuma 1 MarHusa), Noayymna Ha3BaHue
o0Len XKECTKOCTH.

O6Lyto XECTKOCTb MOXXHO OMNpefenuTb C Mo-
MoLLbo TecT KommiekTa «OX-1»", MNMpu 3ToM noa-
CUMTBIBAIOT KOIMYECTBO pacTBOpa TWUTPaHTa Ha
onpepeneHHbI 06bEM MCCrenyeMon Bobl Ao TeX
nop, NoKa He N3MeHUTCA UBeT. EcTb 6onee cnoxHble
XUMUYeCKre MeToAbl, HO AnA oOLLeCTBEHHbIX Nose-
BbIX HabMOAEeHUN OHM OBbIYHO HE MPUMEHAIOTCA.

3HayeHne »KECTKOCTM BOAbl MOXKET BapbWu-
poBaTb B LWMPOKUX MNpefenax B 3aBUCMMOCTU
OT TWMa MopoA M MouB, cnaralowmx baccenH
BoAocbopa, a TakKe OT Ce30HA rofa, NOroAgHbIX
ycnoBui. KECTKOCTb yBeNnumBaeTca M3-3a Uc-
napeHuns BoAbl, YMEHbLUAETCA B Ce30H Joxaen,
B nepuog TasHuA cHera. Boga pasHbix npupog-
HbIX WCTOYHMKOB WMEeT BeCbMa pPasfINYHYlo
XKEcTKoCTb. PeyHaa Boga, 3a HeKOTOPbLIMU UC-
KntoyeHnAMN, obnagaet OTHOCUTENBHO HEGOSb-

*  Tect-komnnekT «OM-1» npegHasHayeH OnAa Konu-
YeCBEHHOr0 3KCMPEeCCHOro onpegeneHus obLen XEct-
KOCTM (CYMMbl MONAAPHBIX KOHLIEHTPALMIA SKBMUBAIEHTOB
MOHOB KanbLuA 1 MarHusA) B BoAe B nosesblx, nabopa-
TOPHbIX 1 MPOU3BOACTBEHHbIX ycnoBuax (http://www.
christmas-plus.ru/portki/portkitswater/tk02/tkoj1).

LLION XEcCTKOoCTblo (1-6 Mr-aks/n). BmecTte ¢ Tem
BOAA peK, Npopesarmx TOMWy WNU3BECTKOBbIX
N TUMCOBbIX MOPOA, YacTO OT/IMYAEeTCA BeCbMa
GONbLLION XECTKOCTDHIO.

Bopy c obuiern XEcTkocTblo fo 3,5 MMonb/n
Ha3bIBalOT MArKOM, oT 3,5 O 7 MMONb/N — Cpea-
Hen XEectkocTn, oT 7 o 10 MMmonb/n — XEécT-
kon, cebiwe 10 MMONb/N — OUYEeHb XECTKOW.

MNpn aHanun3e pe3ynbTaToB onpefeneHun
XKECTKOCTN, cnefyeT o6paTUTb BHUMaHME Ha TO,
YTO KanbuMeBasa KECTKOCTb 0OyCnoBneHa pac-
TBOPEHMEM M3BECTHAKA W Mefla, BXOAALWNX B
CcocTaB AHa 1 6eperoB BoAoTOKa. B panoHax,
rae 6onblue JOSIOMUTA, YEM N3BECTHAKA, MOXET
npeobnagatb MarHmeBaa ECTKOCTb (noapob-
Hee O MeTofax onpeaeNnieHna MUHepanmnsaumm
cM. B [MpunoxxeHun 6).

4.5. BUOTEHHBbIE 3/IEMEHTbI

K 6roreHHbIM 35iemMeHTam (broreHam) B KOH-
TEKCTE KOHTPOJNA KayecTBa Bofbl 1 3KOnorunye-
CKOI OLIEHKN BOJOEMOB OTHOCAT COeAUHEHUS,
KOTOpble, BO-NEpBbIX, ABMAAIOTCA MNpoAyKTaMu
XKU13HeOeATeNbHOCTN Pa3INYHbIX OPraHM3MOB U,
BO-BTOpPbIX, ABNAKOTCA «CTPOUTENbHbIM MaTepua-
NoM» ANA »KMBbIX OpraHn3MoB. B nepsyto oue-
pefb 3TO coeANHEHNA a30Ta (HUTPaTbl, HATPWUTI,
OpraHnyecKne 1 HeopraHNYyeckre aMMOHNNHbIe
coefiHeHuA), a Takxe pochopa (opTodocdarthl,
nonundocdatbl, opraHmnyeckmne 3¢upbl pocdop-
HOW KMCNOTbI U Ap.).

CoeguHeHna a3ota B BOAoOEmax, obycnos-
NEHHble BHEWHUMWN UCTOYHUKaMK, npeobpasy-
loTCA 13 oaHom Gopmbl B Apyryto. Hanpumep,
B TEUEHME NepBbiX YacOB NOC/e NonagaHna Ha-
BO3a B BOAY OOHapyXMBaeTCs NOBbILEHHOE CO-
AepaHne KaTMOHOB aMMOHWSA, MOTOM KaTUOHblI
AMMOHUA NMepPexoaAT B HATPUTbI, U 3aTEM NOYTK
Cpa3y — B HUTpaTbl. Taknm 06pa3om, HUTpaTbl —
3TO HaKOMUTENbHaA XapaKTeEPUCTNKA 1 eé onpe-
feneHne Hambonee NPOCTo ANA o6LEeCTBEHHbIX
nccrnegoBaTtenen.

HutpaTbl ABNAIOTCA CONAMMU a30THOW KUCIIO-
Tbl. NNOBbILEHHOE COAepPKaHNEe HUTPATOB B BoAe
MOXET CNYXWUTb WHANKATOPOM 3arpA3HeHuA
BOAOEMA B pe3ynbTaTe pacnpocTpaHeHus de-
KasbHbIX MO0 XMMNYECKIMX 3arpA3HeHn (bbiTo-
BblX, CE/IbCKOXO3ANCTBEHHbIX, MPOMbILLSIEHHbIX).
MHorvne MuHepanbHble yaobpeHusa cogepxaTt
HUTPATbl, KOTOpble NPU U36bITOYHOM NN He-



paunoHanbHOM BHECEHUM B MOYBY NPUBOIAT K
3arpAsHeHnt0 BOJOEMOB. VIcTouHnKamm 3arps-
HeHWA BoA HUTPaTaMu ABNAIOTCA Tak>Ke NOBepX-
HOCTHble CTOKM C NaCcTOULL, CKOTHbIX JBOPOB, MO-
NOYHbIX hepM 1 T. N. HUTpaTbl YCKOPALIOT 3BTPO-
duKaum BOJOEMOB, CTUMYNMPYIOT MacCoOBOe
pa3BuUTME BOAHOW PacTUTENbHOCTU (B MepByio
ouepenb — CUHe-3eNEHbIX BOQOPOCEN).

MeTop onpegeneHua HUTPATOB — BU3YasibHO-
KonopumeTtpuyecknii. MOXHoO 1Crnonb3oBaTh Kak
roToBble TeCT-NOMOCKK, Tak N peakTmnebl. Cogep-
aHre HUTPaTOB BOAE He [O/MKHO MpeBblllaTb
45 munnurpammoB Ha nuTp. Moapo6bHee cm. Mpu-
NioXeHne 7.

Humpamel 8 kon00yax

3arpsA3HeHne MOBEPXHOCTHbIX BOA
MOXET NPUBECTY K YXYALIEHNIO Kaue-
CTBa BOAbl HE TONIbKO B NMPUPOAHbIX
BOAOEMAX, HO TaKXe N B MUTbEBbIX
Konoguax. 3a4acTyio Konogew B ae-
peBHe — 3TO eAVHCTBEHHbIN NCTOY-
HVK BOAbl, KOTOPasA CNYXXWUT KaK Ans
ObITOBbIX, TAK N 4N XO3ANCTBEHHbIX
Hy>a. IHoraa Heganeko ot Kosnoaues
pacrnonaralTca capan, B KOTOPbIX
cofiep»aT CKOT, MobAn3ocTn pasme-
LLAIOT OropoAbl 1 NONA, Ha KOTOPbIX
NCNosib3yloTcA yaobpeHna n necru-
umapbl. TyaneTbl, OpraHU3oBaHHble

XKusoTHOBOL-
yeckas depma [ecTuumanl v

KOHLIEHTpauuio, TO B MOA3EMHbIX pe3epByapax
(B KONOAUaAXx), rae HeT pacTeHuK, nonasLne Tyga
HUTPATbl HAKTO He yaanserT.

Takum 06pa3oM, KOHUEHTpAUUU HUTPaATOB
B HE3aLUMLLEHHbIX FPYHTOBbIX BOAAX, KOTOpble
3anerawT Ha Hebonblon rnybuHe, 6bIBalOT 3Ha-
YnNTENbHO Bbllle (B AECATKM pa3), YUeM B peKax
1 o3epax. Mo HeKOTOpPbIM AaHHbIM, HATPATbl MO-
ryT NPOHMKaTb B Hefpa Ha rnybuHy okono 30 m,
a B 0COObIX CTyyasnx X MOXXHO OOHAPYXNTb U Ha
3HaunTenbHO 6onbLuel rybuHe.

[nA 3awmTbl KONoge3HoM BOAbl OT HUTPATOB
Ba)KHO JIMKBMAMPOBATb UCTOYHMKW MonagaHus
3arpsA3HEHN B MOBEPXHOCTHbIE BOAbI, @ TaKXe
060pynoBaTb «IMMHAHBIA 3aMOK» BOKPYT KONoA-
Lua, U 0COOEHHO TWATENbHO FrepMeTU3NPOBaTb
LWBbI (CTbIKM) MeXAY KONbLAMWN.

3abpoweHHan
CKBaxXuHa

LA

yaobpenva Ceanka

mycopa

BuirpebHasn
] Ama

NCTO4HMK
NUTLEEBOW BOALI

YpoBeHs rpyH-
TOBLIX BOA,

MO MPVHUMMY BbIrPEOHbIX SIM, MOTYT
ObITb PACMOMNOXEHbI HEAOCTAaTOUHO
[aneko oT Konopues. YeM cunbHee
3arpsA3HeHa NnoyBa, Yepes KOTopyio NpocavnBaeTcs
BOAA, TeM 6osiblle 3arpsi3HEHUI NonajaeT B BOAY.
OCO6GEHHO YaCTO MOXHO BCTPETUTb 3arpsi3HeHue
BOAbI HUTpaTaMu. Takasi Bofja HE UMeeT MOCTOPOH-
Hero BKyca WM 3anaxa 1 oOblYHbIA YenoBeK, He
MPOBOAA CreLMaNbHbIX aHaIN30B, HE MOXET pac-
Mo3HaTb ONacHoCTb. MNTbeBas BoAa 1 NPOJYKTbI
MUTaHWA, COAEpPXKallMe MOBbILEHHOE Konnye-
CTBO HMWTPATOB, MOTYT BbI3blBaTb 3aboneBaHuA.
Mpwy N36bITOYHOM COAEPKAHMM B BOAE, HATPATDI,
nonafgas B OpraHW3Mm, NpeBpaLLaloTcA B OYeHb
TOKCMYHbIE HUTPWUTbI, KOTOPble MOBbIWAIT PUCK
BO3HMKHOBEHUs 3a60N1eBaHNA PaKOM.

Mocne psaa XMMUUYECKUX N BUOXUMUYECKMX
npeBpaLleHnin B MOYBE, a30T B BUAe HUTpa-
TOB BMeCTe C NOTOKOM BOAbl NOMaAaeT B Peku
1 03epa, a TakXKe B nNoasemMHble Boabl. N ecnn B
MOBEPXHOCTHbIX BOAAX HUTPATbl aKTUBHO MOF0-
WATCA PACTEHUAMMU, PE3KO CHUXKAIOWUMK KX

NcTOUHMKNM 3arpA3HeHnA NoBepPXHOCTHbIX BO4 HUTPaTaMn

®ocpamel u obwuii pocgpop

Qochop ABnaeTca HeOOXOAMMbBIM N1EMEHTOM
ONA KU3HW. DTOT S/IEMEHT yyacTBYeT B KpYyro-
BOPOTE BeLleCcTB B BOAHbIX 3KOCMCTEMaX B
€CTeCTBEHHbIX KOHUEeHTpauuax. M36biToyHoe
nonagaHue coeauHeHnn ¢ocdopa c nonen
(c rekTapa opolaembix 3eMeflb MOXeT ObiTb
BblHeceHO 0,4-0,6 kr ¢ocdopa), co cToKamu
¢depm (0,01-0,05 Kr/cyT Ha OQHO XMBOTHOE),
C HeJOOUNLLEHHBIMU NN HEOYNLLEHHBIMU Obl-
TOBbIMM CTOYHbIMK Bogamu (0,003-0,006 kr/
CYT Ha OHOTO XWUTenA), a TakXKe C HEKOTOpbI-
MM NMPOU3BOLACTBEHHBLIMUA CTOKaMW MPUBOAUT
K Pe3KoMy HEKOHTPONIMpyeMOMy MNPUPOCTY
pactutenbHon 6Gromaccbl BOAHOro obbeKTa.
OcobeHHO xapaKTepeH AaHHbIN npouecc AnA
ManonpOTOYHbIX M HEMPOTOYHbIX BOAOEMOB.
MpouncxopnT n3meHeHne Tpodpuyeckoro cratyca



BOAOEMa, NepecTporika BCEro BOAHOIO coobuye-
CTBa, NpeobnagaHne rHUIOCTHLIX MPOLIECCOB U,
COOTBETCTBEHHO, BO3pacTaHMe MyTHOCTM, CONEHO-
CTW, KOHLeHTpaumm 6akTepuin. B npnpoaHoi Boge
coaepaHune dochopa okono 12 MUKporpaMm Ha
NUTP y»Ke Bbi3blBaloT 3BTpodUKauumo. A onpege-
NNTb B NONEBbIX YCIIOBUAX MOXKHO TONIbKO CUSIbHblE
3anoBble 3arpA3HeHNA (MUANTPaMMbl Ha TATP).

Docdop B TBEpAoN dpase B NPUPOLHbIX BO-
[0EMax O0OblYHO HAXOAWTCA B AOHHbIX OT/IOXeE-
HUAX, OQHAKO MOXET BCTPeYaTbCs N B 6ONbLINX
KONMYeCTBax, B CTOUYHbIX U 3arpsA3HEHHbIX Npu-
poaHbix Bogax. MocdaTtbl onpenenaTca Kono-
pumeTpuyeckum metogoM. lNoppobHee cm. MNpu-
NnoXxeHwve 7.

4.6. MycoP B NPUPOAHbIX BOAOEMAX

MpoucxomdeHue mycopa
8 800HbIX 06BEKMAX

He Becb mycop, KOTOpbIl Mbl BUAMM Ha Geperax,
OoCTaBUNM noceTuTenn. YacTb Mycopa BbiMbiBaeT-
CA Ha NOBEPXHOCTb CyLUW N3 BOAbI WU NepeHo-
CUTCA TyAa BeTPOM. Bce 3TO Ha3biBalOT MOPCKUM
MyCOpPOM (MHOrda HaniaBHbIM Mycopom). bonb-
LIaA YyaCTb MyCcopa, MONaAaloLLero B pekn Ui Ha
nx b6epera, TakKe BbIHOCUTCA TEYEHNEM B MOPS.
MopcKkomn Mycop — 3TO MycCOp, BblOPOLUEHHbIN
4eNloBEKOM HaMepeHHO WAW MOMaBLWUA B BOA-
Hylo cpedy unu Ha 6epera cnyuarniHo. lNnaBato-
LWMe B BOAE NNacTUKOBble OyTbINKK, 3abbiTbie nnn
OCTaB/NEeHHble PblOONIOBHbIE CETY, Xene3Hble H6aH-
KW, LWVHbI, BETOLb — 3TO CAENaHHbIE YeNTOBEKOM
BeLy, Haweawme cebe NyTb B BOAHYIO cpey.
MycopHbie cBanku B okeaHe. Cambii 601b-
OV B MVpPEe «MyCOPHbIA KOHTUHEHT», (OH Haxo-
antca B CeBepHoOM YacTn TUXOro okeaHa), y4éHble
Ha3blBalOT bonblumm TXOOKeaHCKUM MyCOPHbIM

nNATHOM. [prMepHbIe OLEHKM ero nioLwaam Bapbu-
pytotca ot 700 Thic 01,5 MAH KM, 3TO CKONfeHne
4acTo eLlé Ha3bIBaKOT «MACTMKOBbLIM CYrNOMy, Tak
Kak 6onbluas yacTb Mycopa — nniacTuk. Mnactmk
MMeeT 0COGEHHOCTb pacnafaTbca Ha bonee men-
Kune 4acTu nop BO3g4encTBmem ynstpadroneToBbIx
nyyer n BofH. YacTb NnacTMKOBOro mycopa omny-
CKaeTCA Ha OHO, YacTb M1aBaeT Ha MOBEPXHOCTU.
YuéHble He MOryT OTBETUTb Ha BOMPOC, CKOMbKO
MyCOpa HaxXOAUTCA Ha HE MMPOBOTO OKeaHa.
Mns>k Kammno buy Ha MaBansx noutu uenu-
KOM COCTOUT M3 nnactuka. BuHoBaTbl He mecT-
Hble XXUTeNun, TeYeHue crofa NPUHOCUT OTXOAbI CO
Bcero mupa. Hanpumep, n3 Cankr-lNetepbypra B
OuHckun 3anue nonagaet 1500 TOHH NNacTUKo-
BOro Mycopa B roj (310 Bec
44-x BaroHOB MeTpPO), U ofa-
HOPa30BbIN CTaKaHYUK U3
MeTepbypra BMONHE MOXeT
npunabiTb Ha [aBanw.

MuHumu3ayus pacnpocmpaHeHus mycopd
8 800HOlI cpede

Y10 >ke MOXKHO chienatb, YToObl YMEHbLUUTbL KO-
NNYECTBO MOPCKOro Mycopa? Bo-nepBblx, He
OCTaBNATb MYCOP B HEMOJIOXKEHHbIX MecCTax
(B necy, Ha nnsaxe, Ha beperax pek), He 6pocaTb
B BOAY. Bo-BTOpbIX, 0TKa3aTbCsl OT OAHOPA30BbIX
N HEHYXHbIX Bellel. A B-TPeTbUX, y3HaTb, OTKyZa
M KaKoW Mycop nomnan Ha Bal 6eper. 9To Nomo-
XKEeT NMOHATb, KaK 60pOoTbCA ¢ NPobIeMON.

KoHmposae pacnpocmpaHeHus mycopa
8 NpubpexHbIX 30HAX

MOHNTOPUHI MOPCKOro Mycopa Ha nasxax,
B TOM uncsie Ha beperax pek, NOMoraeT OTBETUTb
Ha BOMpPOC, OTKYAa B3AICA MyCOP, U Kakomn Tun
Mycopa npeobnagaer AnsA KOHKPETHOro nns-
Xa. MeTogonorua MOHUTOPMHra OCHOBaHa Ha
Knaccndurkaumm oTXo4oB Mo rpynnam: nnacTuk,
MeTans, CTEKNO, Ofexaa, CTPOUTENbHbIN Mycop
n ap. B kaxpgon rpynne nopagka 20-40 HaumeHo-
BaHWIN MyCOpa, KOTOpble 3a BpeMsa NpoBefeHnA
MOHWUTOPWHIOB MO 3TOW MeTOAO0NOrMN, Y4aCTHN-
K1 Haxogwunu Ha beperax. [lo utoram Kaxgoro
MOHWUTOPWHIA Bbl CMOXeTe NpeanosioKUTeNbHO
NMOHATb, YTO N OTKYAA B3ANOCb Ha KOHKPETHOM
nnaxe. MNpumepamn NCTOYHUKOB MOTYT OblTb:
6nvKanwana CTponKa, NNoXme OUYNCTHbIE COOpPY-
XKEeHNA M nx OTCYyTCTBME, MOPCKOW TPaHCMopT



(napombl, Kopabnu), Kape Ha bGepery, cBanka
N Opyrne UCTOYHMKU. 3HaA UCTOYHUK, MOXHO
MOHSATb, Kak paboTaTb C HAM Janblue.

[nAa npoBefeHNa NCCNefoBaHNA HYXKHO CO-
6paTb MHBEHTapPb (Hanpumep, NepUaTKX, MELKK
N KOHTENHEpP ANA CTEKA WX ONacHbIX OTXOO0B,
doTokamepa n gp.). Ha pacctoaHMM He MeHb-
we 50 mMeTpoB Apyr OT Apyra BblbupatoTca aBa
yyacTKa, Kaxabin gnuHon 100 MeTpoB 1 Wwupwu-
Hon (oT ype3a Bopabl) 10 meTpoB. BbibpaHHble
YyYacTKM Hafo onucaTb MaKCUManbHO TOYHO
(naHawadT, MecTo pacnonoxeHus) U yKasaTb
GPS kKoopgaunHaTbl. iccnegoBaHuma Ha 3TUX yyacT-
Kax MpOBOAATCA B KaxkAbll Ce30H — 4 pa3a B rog
(pnA ceBepHbIX TEPPUTOPUI MEHbLLE — UCKSIIO-
yasa Ce30Hbl, Korga 3emnsa nog cHerom). Cnepys
METOAVKE, C YYETOM TUMNOB 1 pa3MepoB obpas-
LoB, npoBoauTca cbop, naeHTndrKauua mycopa
N NOACYET KonNmyecTBa ob6pasLoB.

MNoapobHaa metoauKa, onmcaHHaa B [Mpu-
noXeHumn 8 K gaHHomy Mocobuio, cogepKnT aH-
KeTbl AnA 3anonHeHusa (Jluct wpeHtTudmkaumm
nnsaa, JInct nccnepoBaHus, Tabnmubl C MAEHTU-
dVKaLMOHHBIMX HOMEpPaMW AN KaXAoro Tuna
obbekTa).

4.7. MMKPOM/IACTUK
B BOAHBIX OB bEKTAX

B npobneme mopckoro mycopa ocoboe mecTto
3aHUMAET 3arpsi3HeHNE BOAHbIX 06EKTOB Mna-
cTvkoM. MnacTvk pasnaraertca CToNeTusiMn W,
C Y4yéTOM exxerofHo Bo3pacTawlero obbéma
NPOV3BOACTBA, elé A0Nro ocTaHeTcA npobine-

[MoTpebneHune YenoBekom

<
2

MreKonuTaLme Pi6a

AKKYMYNSUMA B NMULLLEBOM LIENK

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

MNaHKTOH  opramnamamm

moi. bonee Toro, KpynHble NIacTNKOBble 0ObekK-
Tbl, NONaZan B BOAHYIO Cpeay, «pacnagaloTcsa» Ha
MeJIKMe YacCThLbl MO BO34eNCTBMEM BOSTH U Yib-
TpaduoneToBbIx Nyyen. TakMm YacTuLam pasme-
pOM MeHee 5 MM y4éHble Aanu cneymanbHoe Ha-
3BaHME — MUKPOMIACTUK.

PasHogudHocmu MUKponiacmuka

YuéHble genAaT MUKPONIacTUK Ha ABa Tvna B 3a-
BUCMMOCTM OT npoucxoxgeHus. [epBryHbIn
MUKPOMIACTUK — 3TO MUKPOrpPaHyJibl, KOTOpble
cneumanbHO NPOM3BOAAT MaNleHbKMMM NO pas-
mepy. VIx ncnonb3yioT B cpeacTBax yxofa 3a Te-
nom (ckpabbl, KpemMbl, MotoLLE CPELCTBA), Y OHW
nonagatoT B MOpe 1 Apyrvie BoaHble 06beKTbl CO
CTOYHbIMU BOAaMu. BropnyHbii — obpasyeTca B
pe3ynbTaTe pacnaja niacTMKoBbIX OTXOA0B Noj
BO3JeNcTBMeM Bogbl 1 ynotpaduoneta. Ero umc-
TOUYHMKaMM MOTyT ObITb: ObITOBOW Mycop, noTe-
pAHHbIe pPbIOONOBHbIE CETU, YACTULbI Kopabenb-
HOWM KpacCKM M aBTOMOOUNbHbIX LWWH, MUKPO-
BOJIOKHAa TKaHuW, obpasywlumeca npu CcTupke
CUHTETUYECKOWN oAeXabl.

B cnyyae ¢ mepBMYHbIM MUKPOMNACTUKOM
4yacTULbl HaCTONbKO Mesikme, uto becnpenAt-
CTBEHHO MNPOXOAAT 4Yepe3 CUCTEMbl OUYUCTKN
CTOYHbIX BOA M MUIMapAaMuy NonagatoT B BO-
A0émbl. Okono 40 TOHH MMKpoMnacTMKa nona-
paet B bantuiickoe mope exerogHo TonbKo 13
Hallen KOCMETUKN U CPeacTB rurneHbl. O6biy-
HbI renb ANA AyLla MOXeT Coaep»KaTb npumep-
HO CTOMIbKO e MUKPOMIACTMKOBbIX 4YacTul,
CKONbKO MCNONb3yeTca ANna Npon3BOACTBA ero
ynakoBKu (6yTbin).

lNonagaHue B BOQOEMEI
CO CTOYHbIMW BOJAMM

BulaeneHus

MukponnacTuk He NoAaaeTcs pasnoXeHWIo




Bo3delicmgue mukponnacmuka
Hd usble op2dHuU3Mbl

B MopcKol cpefie YacTuLbl NnacTrKa BegyT cebs,
KakK MarHutbl, abcopbupys opraHuyeckme 3a-
rPA3HUTENM, NPUCYTCTBYIOLWME B MOPCKOW BOAE,
Hanpumep, NMONMXJOpPUPOBaHHble GubeHUNbI
(MXB) — BewecTBa cnocobHble Bbl3BaTb pas-
BMTME 3/10KAYeCTBEHHbIX HOBOOOPa3OBaHWIA.
Paszmep yacTuy Takom ManeHbKui, YTO BOAHbIE
obutaTen Moryt owmnMOOYHO MPUHATb MUKPO-
NnacTvK 3a eqy 1 No NULWEBON Lienun BCe XMMUMKa-
Tbl NOTEHLUMANbHO MOTYT MNONAcTb K HAM Ha CTON
C pblboi, MopenpoayKTaMn 1 MOPCKOW COJbIO.
MwuKponnactuk HeBO3MOXHO cobpaTb M3 BOA-
HOW cpefbl 1 cAaTb B NepepaboTKy.

Mo copepxaHMio MUKpoMNnacTuka B Boje
HeT HOPMAaTMBOB, C OAHOWN CTOPOHbI, MOTOMY,
YTO 3TO HOBasA Npobnema, C ApPyron — [0 KOH-
LUa He M3YYeHO BAMAHMEe YacTuL NNacThKa Ha
NIOAEN U KNBOTHbIX. HOpMow gnA Bcex BOAHbIX
06bEeKTOB ABNAETCA MOHOE OTCYTCTBUE MUKPO-
nnacTuka.

MNoka HeT efuMHOM CUCTEMbI MOHUTOPWHIa
3arpA3HeHNA MMKPOMNACTUKOM, MOCKOMNbKY YUé-
Hble 3amMeTUNM 3Ty Npobnemy TONbKO OKoNo 5 net
Ha3ag. CywectByeT pAag MeToAMK, HO HayyHoe
Coo0LLeCTBO eLlé He NPULLIO K YHUBEPCANTbHOMN.

OO6LecTBEHHbII MOHUTOPUHT JaéT obLyee
npepcTaBieHne O COAEePXaHNN 1 BUAAX MUKPO-
naacTuka B NPUPOLOHbIX BOAaX, U CIYXUT OCHO-
BOW KaK AnA 6onee CMCTEMHBIX HAay4YHbIX Uccie-
[OBaHWI, Tak 1 ANs BbIBOJOB 06 MCTOYHMKAX 3a-
rPA3HEHWI.

MeTognka 0O6LWECTBEHHOTO MOHUTOPUHIa
MUKpOMfacTMKa co3faHa sKkcneptamu Koanu-
umnm Yucraa bantmka B COTpyAHUYECTBE Op-
raHmsaumm SkoueHTpyM, «[py3ba bantnku»
(Poccna) n «LeHTp JKonornyeckux peleHumn»
(benapycb) Ha OCHOBe pa3pPaboTKM YHUBEPCU-
TeTa . Yncana (lUseymna) n ¢ yyactmem cneuma-
nuctoB C.-MeTepbyprckoro rocygapCcTBEHHOro
yHuBepcuteta, MHCTUTYTa 03€poBeaeHnsa poc-
cinckon Akagemmm Hayk u Poccuimnckoro rocy-
JAPCTBEHHOMO TMPOMETEOPOSIONMYECKOrO YHU-
Bepcuteta. OCHOBa MeToaAuKM — OTO6OpP MpPob
MUKpPONMacTKa B BOAHbIX OObEKTax U aHanu3
npo6 nop Mukpockonom. MeTogrka cogepuT
pekoMeHZauunn no otéopy Npob Bogbl C MOMO-
Wb MNAHKTOHHbIX CETOK WM CaMOAEeNbHbIX
¢unbTPOB, NpaBuIa XpaHeHMA NPob 1 npoueay-
pbl X NCCNefoBaHMA C NOMOLLbIO MUKPOCKONA.

MpuBeaeHbl popMbl MpoTokonoB otbopa npob
N MUKPOCKOMHOrO UccnenoBaHua. B metoanke
TakXe npuBogsaTcs npumepbl ¢oTorpaduin He-
KOTOpbIX 06pasLoB MUKponnacTuka (13 onbiTa
nccnefoBaHun B pervioHe MUHCKOro 3anvea u
B KanuHuHrpagckon obnactn) ansi cpaBHeEHUs
1 Knaccndmkalmm obHapy»KeHHbIX YacTuy,. Mop-
po6HaA MeTofMKa 06LWEeCTBEHHOrO MOHUTOPWH-
ra MMKPOMIACcTUKa B BOAHbIX OObEKTax npuse-
AeHa B [MpunoxkeHuu 9.

4.8. APYrME XAPAKTEPUCTUKU

Memannel

[oBOpPA O MOBbLIWEHHON KOHLIEHTPAUuK B BOAE
MeTanIoB, Kak MpaBuio, nogpasymeBaloT 3a-
rpA3HEeHne CONAMUN TAXENbIX MeTanoB. TAXE-
nble MeTansbl, Nonagas B BOAY, MOryT CyLeCTBO-
BaTb B BUAE PACTBOPUMbIX TOKCUYHBIX CONen
N KOMMJIEKCHbIX COeANHEHUN, KOMIOUAHbIX Ya-
CTUL, 0CaKoB (CBOOOAHbBIX MeTannoB, OKCUAOB,
rMAPOKCMAOB U Ap.). [MaBHbIMA MCTOYHMKaMKM
3arpA3HeHnNA BOAbl TAXKENbIMM MeTannaMum ABNA-
l0TCA rafibBaHMYeCcKre NPOn3BOACTBA, Npeanpu-
ATNA TOPHOPYQHOW, YEPHOM N LUBETHOW MeTan-
Nyprum, MawnHOCTPOUTENbHbIE 3aBoAdbl 1 Ap.
Takénble MeTansbl B BOJOEME BbI3bIBAKOT LiefbIi
pAO HeraTMBHbIX NOCNeACTBUIA: NMoMNagas B Nu-
WeBble Lenu M Hapywasa 3feMeHTHbI COCTaB
61ONOrMYeckNx TKaHeW, OHW OKa3blBaloT TeMm
CambIM MPAMOE WM KOCBEHHOE TOKCUYeCcKoe
BO3JENCTBME HA BOOHbIE OpPraHM3Mbl. TaXKENble
MeTansibl NO NULLEBbIM LenAam MOryT nonagatb
B OpraH13m yenoBeka.

Mpy nomoLK KoNnopruMeTpUYeCKNX METOL0B
MOHO ONpefennTb 4OBOJIbHO BbICOKME KOHLEH-
Tpauuu meTannos B Boge. OgHaKko B MPUPOAHbIX
BOJOEMAX TaKMe KOHLEHTpauunm MNpakTU4eckn
He BCTpeyvatoTCA.

Hedpmenpodykmel

HedTenpooyktel — 3TO0 ogHu M3 Haubonee
PacnpPOCTPAHEHHDbIX 1 OMACHbIX BeLecTs, 3a-
FPA3HALWNX NOBEPXHOCTHbIE BoAbl. bonblune
KonnyecTBa HepTenpoayKTOB MOCTYNatoT B MO-
BEPXHOCTHblE BOAbl MPU MepeBO3Ke BOAHbIM
nyTem, TPAHCMOPTUPOBKE No TpybonpoBoaam,
CO CTOYHbIMM BOAAMK NpeanpuatTui HedTe-
pobbiBatolen, HedpTenepepabaTbiBalOLWEN, XU-



MUYECKOW, MeTanNypruyeckon n apyrux ot-
pacsieii NPOMbILWIEHHOCTN, C XO3ANCTBEHHO-
ObITOBbIMM BOAAMMU.

OO6blyHO Hanuume HedTENPOAYKTOB MOXKHO
onpefennTb NO PagyXHOW MNJeHKe Ha NoBepx-
HoOCTW BoAbl. HedpTsiHan nneHka oka3biBaeT OTpU-
LaTenbHOEe BO3AENCTBUE, KaK HAa KauecTBO BOAbI,
Tak W Ha COCTOsHME BOAOEMA B LIESIOM, Ha ero
dnopy n dayHy. MNpun Hannumm HedpTENPOOYKTOB
Boda npuobpeTaeT cneundpuuecknin BKyC 1 3a-
nax, u3meHseTcs eé ugert, pH, yxyawaetcs raso-
06meH BoAbl C aTMocdepoit, HapyLLaTCA Npo-
LleCcCbl CaMoOoYNLLEHMA BOJOEMA.

TouHbI aHaNM3 KOHUEHTpauumn HedpTenpo-
AYKTOB B BOAe onpefenaeTca XMMUYecKUmmn me-
TOoAaMu B NabopaTOPHbIX YCIIOBUSAX.

HoeepxuocmHo-aKmuenble eewecmesa
(NAB)

B BogHble 06bekTbl [TAB nocTynatoT B 3HaunTeNb-
HbIX KONMYEeCTBax C XO3ANCTBEHHO-ObITOBbIMY
CTOKamn (OT UCMONb30BaHUA CUHTETUYECKUX
MOIOLLMX CpeacTB B ObITy), C NPOMbILWAEHHbIMA
CTOYHbIMW BOfaMu (TEKCTUNbHaA, HedTAHasA,
XUMNYECKasa MPOMbILLINEHHOCTb, MPON3BOACTBO
CUHTETUYECKUX KayuyyKOB, MPOMbILNEHHOE WUC-
nosnb3oBaHne Motowmx cpencts). Takxke [AB

MOCTYNaloT B BOAOEMbI CO CTOKOM C CeNIbCKOXO-
3ANCTBEHHbIX YrOANM, MOCKOMbKY 3TV BelecTBa
BXOAAT B COCTaB MHCEKTULMAOB, GYHrMumnaos,
rep6buymnaos n 4eponmaHToB B KauecTBe 3mMysib-
raTopos.

B 30Hax 3arpA3HeHMA BOAHbIX OObEKTOB
KOHUeHTpauua TAB BOGMM3M WCTOUYHMKOB 3a-

rPA3HEHUA MOXET AOCTUraTb HECKONbKUX MUJI-
nurpammos B 1 1. [Nonagaa B BOLOEMbl U BOJO-
TOoKW, [MTAB oOKa3bIBaloT 3HaUYUTENIbHOE BAUAHME
Ha 1x ¢pu3MKo-bronormyeckoe COCTOAHUE, YXya-
WAaA KUC/TIOPOAHbIA PeXuM 1 opraHonentuye-
ckne concTtBa. lNockonbky [MAB pasnaratotca
OYeHb MedJIEHHO, B BOOOEMAX OHU COXPAHAIOT-

ca gonroe Bpemsa. Kpome Toro, NAB ocaxkgatoTtca
B JOHHbIE€ CNOU N CiyXKaT MCTOYHNKOM BTOPUY-
HOro 3arpAsHeHunA. XapakKTepHblM CBOWCTBOM
MAB sABnAeTcA KX BbICOKasA NeHOOb6pasyoLlas
cnocobHocTb. XoTa MAB He ABNATCA BblCOKO-
TOKCUYHBIMY BeLLEeCTBaMU, UMEKTCA CBeAeHUs
O KOCBEHHOM VX BO34eNCTBUN HA rmapobuoH-
TOB. TaK, Npu KOoHUeHTpauuax 5-15 mr/n pbibobl
TEPAOT CIN3UCTbIN NOKPOB, NP 60s1ee BbICOKNX
KOHLEHTpaumMAxX MoXKeT HabnogaTbcsa KpoBoTe-
yeHue xabp.

CambIi NpocTon cnocob nepBMYHOro onpe-
aenenuna Hannuma NAB — 3To NeHNCToCTb BOAbI.
bonee TOUHbIM MeTOZOM 1A ONpeaeneHnsa KOH-
ueHTpauuin MAB B Boge ot 0,5 go 5,0 mr/n as-
nAeTcA BU3YyasibHO-KONOPUMETPUYECKUIA. IDTOT
meTog TpebyeT ncnonb3oBaHUA 1abopaTopHOro
060pyfOBaHUNA N XUMUYECKNX PEAKTNBOB.

Koau-6akmepuu

bakTepun-konu, KoTopble NPUCYTCTBYIOT B de-
Kanuax, caMn no cebe He ABNAIOTCA NATOreH-
HbIMV, OHU KMBYT M Pa3MHOXKATCA TOJIbKO
B KULEYHMKE TEeM/OKPOBHbIX MO3BOHOYHbIX,
BKJ/IIOYAA YenoBeKa, N MPUHUMAIOT yyacTme B
npouecce nuweBapeHua. OgHaKko NpucyTcTBue
3TUX GakTepuini B BOJOEME MOXET KOCBEHHO
yKa3blBaTb Ha BO3MOXHO€ 3arpA3HeHne BopAbl
NaToOreHHbIMN MUKPOOpPraHn3mamMun. ITn 6akTe-
pun MOTyT nonagaTb B BOAOEMbI C AOXKAEBbIMU
BOJaMM, HECYLMMN OTXOAbl KMU3HeAeATeNbHO-
CTV ATUL 1 MIIEKOMUTAIOLNX, COAEPXKALLMMUNCA
Ha ¢pepmMax Co CTOYHbIMU BOAamu, cbpacbiBae-
MbIMW B PEKY.

HecmoTpA Ha To, 4TO onpegeneHue cogep-
XKaHuA Konu-6akTepuin ABNSETCA BaXKHbIM MO-
MEHTOM Mpu OonpefeneHnn KayectBa BOAbl, UX
BblAABNEHME HE NPOBOANTCA B PaMKaX LLKOJSIbHbIX
nccnenoBaHUN.
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5. TOC/IEAOBATE/IbHOCTb AEMCTBUN
OBLWECTBEHHbIX rPYNMN HABAIOAEHUN 3A PEKAM

5.1. CYEro HAYATb?

Mocne BblABNEHMA NPobneMbl, NOCTAHOBKU 3a-
fay Ans npoBefeHus UCCnefoBaHUN BoAoéMa
N pacnpeaeneHna GYHKLUMOHANbHbIX 0653aHHO-
CTei B rpynne, Ha BblIbpaHHOM y4yacTKe NpPoBO-
ONTCA NepBMYHOE HabnoaeHe.

[na npoBefeHna nepBMYHOro HabnogeHns
BOOAOEMA OYeHb Mosie3HO ucnomnb3osaTtb [po-
TOKON ob6cnefoBaHUA pek 1M 03ep MPOorpammbl
«HabntogeHus 3a npupogon bantnkn» / Nature
Watch Baltic (¢popma lNpoTokona npuBeaeHa
B MpunoxeHunn 10 s3To GpoLutopbl).

Mpu nepBMYHOM HabnAEHUN, BKIOYALO-
LL|eM BM3YasbHYI0 OLLEHKY YUYacTKa peKu, ueneco-
06pa3HO PUKCMPOBATL TEKYLLEe COCTOSAHME BO-
L0EMa C nomoLyblo POTOCHEMKN 1 CJIOBECHOTO
onucaHusa. OoTocbEMKa MOXKET CNYXUTb OCHO-
BOW A1 COCTaBNEHNA KapTbl-CXeMbl yyacTKa py-
Ubsl, KoTopaA OyaeT BaXKHbIM JOKYMEHTOM Mpu
pa3paboTke NpoeKkTa MEPONPUATUIA NO yiyylle-
HWIO CAHUTAPHOIO COCTOAHNA BOAOTOKa.

M3rotoBneHne KapTbl-CXeMbl yYacTKa B Mac-
wrabe 1:500 unun 1:1000 HeOOGXOAMMO ANst TOTO,
4ytoObl ObINN BUAHbI MeNKMe AeTanu npubpex-
HOW MOJIOCbI N pycna pekn (KyCcTapHuKK, aepe-
BbAl, 3apOCN BOQHOWN PacTUTENbHOCTW, KaMHW,
CTPOUTENbHbIE KOHCTPYKLUN U T. 4.).

Tonorpaduryeckon OCHOBOW AnA cOCTaBre-
HUA KapTbl-CXeMbl YYacTKa MOXKET CTaTb KOMusA
M3 nfaHa rOpPoOACKOM 3acCTPOMKK, C KOTOPbIM
MO>XHO O3HAaKOMUTbCA B aPXUTEKTYPHO- NNaHWU-
POBOYHOM OTAENe MECTHOW aAMUHUCTPaLMK.
Mpun cocTaBneHUN KapTbl-CXeMbl CBOVIMU CUNa-

MU NpoLle BCEro MCMONb30BaTb N1a30MEPHYI0
CbEMKY MECTHOCTW.

Janee npoBoAUTCA onpepeneHne OCHOBHbIX
rMAPONOrMYeCcKNX XapakKTepPUCTUK nccnegyemo-
ro yyacTka peku. 3atem onpegeneHne Kayectsa
BOAbI TEMN METOAAMU, KOTOPbIE OMMCaHbI BbiLLe.
CnepnyeTt BblbupaTb Te MeToAbl, 418 MPOBEAEHNA
KOTOPbIX Y BaC eCTb HEOOXOAUMbIE HABbIKW, NPU-
6opbl 1 MaTepmansl.

Ecnu B npouecce nccnepgoBaHuin Bbl 06Hapy-
XUNn OTKNOHEHMe TOro UM MHOro NoKasaTens
OT HOPMbI, BaXHO ONpeaennTb NCTOYHNK TaKoro
OTKNOHeHUA. Kpome Toro, »kenatenbHoO npocne-
OVTb V3MEHEHVe onpefenseMoro napameTpa
BO BPEMEHHOW N MPOCTPAHCTBEHHON AMHaMU-
Ke, TaK Kak M3MeHeHUA MokKasaTenen KauyecTsa
BOAblI MOTYT ObITb Bbl3BaHbl 3a/1MOBbIM aBapUii-
HbIM COPOCOM MM HOCUTb MPOJOIIKUTENbHbIV
CMCTEMATUYHbIN XapakTep. B nowmckax ckpbl-
TbIX MCTOYHMKOB OTK/IOHEHUN MOXeT MOMOYb
onpeneneHne UHOEKCOB GMopa3HOO6pasns Ha
pa3HbIX yyacTkax pekn. OQHOBPEMEHHO C WUC-
cnefoBaHMEeM KayecTBa BOAbl UM [aXe paHb-
Le 3TOro 3Tana LenecoobpasHo nposectn cbop
[AHHbIX O MpeanosiaraeMbliX UCTOYHUKAX 3arpas-
HeHuA. 3HaA O HanUuMM TeX WX UHbIX aHTPO-
NOreHHbIX 0bbeKTax Ha beperax peku, MOXHO
CNNAHNPOBATb UCCNEfOBAHNA TakuM 0Opasom,
4yTOObl MAaKCUMANbHO y4yecTb UX NOTEHUMANbHO-
BO3MOHOE BNAHNE Ha BOAOTOK. COOp AaHHbIX
npegnonaraeT onvcaHne ob6beKToOB M HaHece-
HMe MX Ha KapTy-cxemy MecTHocTu. MHdopma-
LA 06 06 bEKTAX XO3ANCTBEHHON eATeNIbHOCTY,
T. €. 0 NOTEHUMANTbHO BO3MOXKHbIX UCTOYHMKAX
3arpA3HeHns, ABNAETCA OCHOBOMOMarawLen
B MPUHATMM PEeLIEeHNn MO YNpPaBNeHUo Kaye-
CTBOM BOJbl B peKax, MOCKOJIbKY OHa NO3BOJIAET
CNPOrHO3MPOBaTb BO3MOMHbIE MPUUYMHbI, Xa-
paKTep, NepuoanYHOCTb 3arpA3HEHNI BOLOEMA,
a Takxe pa3paboTaTb NnaH AeNCcTBUA MO ynyu-
WEeHNI0 KayecTBa BOAbl U NpefoTBPaLLeHNo eé
fanbHenLwero 3arpA3HeHns.

N3yueHne «<nctopunm 6onesnn». B pesynb-
TaTe ANUTENIbHOrO MHOrONeTHero nepuoga 3a-
rPA3HAIOWEro aHTPOMOreHHOro BO3AeNCTBUA
MEHAETCA KayeCcTBO M COCTaB BOA, M3MeHAeTCA
3KoCcMcTemMa BofHOro obbekta. Kak npasusio,
NPONCXOANT YNpPOLLEHME SKOCUCTEMHbIX CBA-
3en. MHdopmauma o «<npoLwiom» pekn No3Bons-



€T COMoCTaBUTb NOKa3aTen COCTOSIHUA BOOHOMN
SKOCKCTEMbI PEKM B MPOLLSIOM C COBPEMEHHbIMM
ycnosuamn. OgHUM 13 MeTofoB cbopa Takomn
NHbOPMaLNKN MOXKET OblTb ONPOC MECTHOIO Ha-
ceneHuns, 4aBHO NPOXXUBAIOLLErO B 3TON MECTHO-
CTW, O TOM, Kakol Oblla peka B NPOLUIOM: KaKme
BU/Ibl >KNBOTHbIX B HE 00MTaNW, HaCKOJNbKO OHa
Oblla MONHOBOMHON, HAaCKONbKO 4uncTas Obina
BOJa, U KaK JIIOAV UCMONb30BaNnN pPeKy B CBOEN
LAEATENbHOCTU N ANA CBOMX HyXA. B noucke u
Nony4YeHUN Takor MHPOpPMaL MM MOTYT MOMOYb
N OpraHbl MO KOHTPOJIO 3a COCTOAHUEM OKPY-
XatoLen cpefpl, B NepByt0 o4epeab opraHbl pbl-
600xpaHbl M COOTBETCTBYIOLLME CMELNANNCTDI U3
MEeCTHOM afgMUHUCTPALWN.

5.2. OT MECTHbIX UCC/IEAOBAHUM
K OBLLECTBEHHOMY MOHUTOPUHIY

Pe3ynbTaTbl nccnefoBaHUn CamblX NepPBbIX 06-
LLLeCTBEHHbIX HabnoaeHUn peKk 3a4acTyto MoryT
[aTb BaXKHbIN CUTHaN O COCTOAHWM TOTO yyacTKa
peKu, KOTopbIN yaanocb obcnefoBaTtb. 3TO MOTyT
6bITb faHHble O MapameTpax NPUPOAHbIX BOA U
O CTerneHn BANAHMA U3MEHEeHUA KayecTBa BOabl
Ha NocneacTBUA ANA PAcTUTENIbHOTO U XMBOT-
Horo mvpa Bofoéma. B HekoTopbix ciyyasax no-
NyYeHHble OOLEeCTBEHHbIMU TPYMMNaMn AaHHbIe
MOTyT CBUAETENbCTBOBAaTb O HEobXoAMMOCTH
6onee TOUHbIX N3MEPEHWIA, @ 3a4acTyio NO3BONA-
0T cienaTb BblBO 06 MCTOYHMKAX 3arpA3HEHUN,
N O HEOOXOAMMbIX JaNbHENLNX AeNCTBUAX ANs
NX NNKBUAAL NN,

HecmoTpA Ha cxoAcCTBO CNOXHbIX 3KONOMM-
YecKuX CUTyauuii Ha BOAHbIX OObeKTax, B KaX-
[0 CTpaHe 1 B KaXKAOM peyHoM HacceliHe OHM
No-CBOEMY YHUKasnbHbl. 1o 3TOM nNpuynHe, He
MOXeT ObITb YHMBEpCanbHOro «peuenTa» AnA
Ka)Kporo peyHoro 6accenHa. Bmecte ¢ Tem yxe
CyLecTByeT HeMasiblil OMbIT COXPAHEHUA N BOC-
CTAaHOBNIEHUA peK, ynpaBneHna peyHbimn bac-
ceHamu, y4acTua obLeCTBEHHOCTUN B MPUHATAN
peLeHnin No BOgHbIM Npobnemam.

Ecnn obwectBeHHas rpynna Havana Habnto-
AeHVe 32 KaueCTBOM BOAbl Ha TOM y4acTKe peKy,
KOTOpbIA ANA HUX MMeeT 0coboe 3HaueHue,
YYaCTHMKaAM CTOUT OLeHUTb CBOV BO3MOXHOCTU
A1A NOSlyYeHMA MaKCUManbHO MOAHON N JOCTO-
BEPHOM KapTUHbl COCTOAHUA PeKn Ha BCem eé
reorpadryeckoM NPOTAXKEHUN N C YYETOM Bpe-
MEHHbIX N3MeHeHWI. TaKylo KapTuHY AaéT CUCTeMm-

HbIl SKONOTMNYECKNN MOHUTO-
puHr. OCHOBOW MOHWUTOPWHIa
ABNAETCA CUCTEMA KOHTPOSb-
HbIX TOYeK HabnogeHun, npu
NMOMOLLM KOTOpPOW C onpefe-
NNEHHOWN Ce30HHOWN NMepuoanNY-
HOCTbIO MOXHO OnpeaenaTb
[JOCTYMHble AS1A BalMX MEeTo-
[OB MNCCNEefOBaHUIN N BO3MOX-
HOCTel NnapameTpbl COCTOAHMA
BoAbl. Takne n3mepeHna gaoT
BO3MOXXHOCTb He TOJIbKO CpaB-
HMBaTb XapaKTePUCTUKN BOAbI MO XOAY TeueHuA
peKu, HO 1 MO3BONAIOT OTC/IEXMBATb N3MEHEHMA
€XerofjHo OT Ce30Ha K CE30HY.

COBOKYNHOCTb COBPaHHbIX CBeIEHUI O Mpo-
LWIOM Y COBPEMEHHOM COCTOAHUWN PEKU, BKIIO-
Yyas Bawwn coOCTBEHHble HabnogeHus, Oyget
CNY>KUTb OCHOBaHWEM AnA pa3paboTku mep no
YNyULIEHMIO KayecTBa BOAbI, Noaaep»aHua 6na-
ronofyyma 3KOCUCTEMbl PeKM, MOBbIWEHNA ero
peKpeauVioOHHON 1 XO3ANCTBEHHOW LIEHHOCTU
ANA HaceneHus.

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

Ecnn B xope vccnenoBaHMA Obi1o BbISIBAEHO,
UYTO UCTOYHMKOM 3arpsi3HEHMA SIBNAETCA npea-
npusiTne, Haxoasauweeca B6NN3M peKu, TO OTBET-
CTBEHHOCTb 3a YCTPAHEHMWE HAPYLIEHUI NEXUT
Ha ero Bnagenbuax. NpeacTaBUTEN MECTHOro
CoO6LLEeCTBa, WKOJbHbIE FPYynMnbl BNpaBe obpa-
TUTbCA /1S MPUHATMA MEP B COOTBETCTBYIOLIME
TeppUTOPUanbHble OpraHbl, Takne Kak :
® AAMWHUCTPALMA MECTHOrO HacCeNnéHHOro
NYHKTa;
e TeppuTOpuasnbHble OpraHbl rocygapCTBEH-
HbIX MPVPOAOOXPAHHbIX OPraHnU3aLnii;
6accenHoBble CNy»6bl;
CaHUTapHO-3NUAEMMONIOrYecKne Ciyobl;
CaHUTapHasA NonMums;
opraHbl pblboOXpaHbl 1 Ap.

[lnAa Toro, utobbl Balle obpaLleHme 6bino NPUHA-
TO 1 PAaCcCMOTPEHO, a 3aTeM MOCNefoBany KOH-
KpeTHble Mepbl MO PELIEHNI0 BONPOCa, HEOOXO-
AVMO TLIATeNbHO MOArOTOBUTbCA. [ns 3TOro
HY>KHO UYETKO onpepenvTb Npobnemy, KOTopyio
Bbl NpeAafaraeTe pewmnTb, cobpaTb AOKYMEHTDI,
KOTOpble MOTYT 6bITb YMECTHbBIMU, U3JI0XKNTb BCE
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daKkTbl U obcToATENLCTBA. KpOMe TOro, Hy»HO
cbopmMmpoBaTb COOCTBEHHOE MHEHMEe O BO3-
MO>XHbIX NMOC/IeACTBUAX, U Hanbonee onTUMarb-
HbIX PeLIeHNAX.

3aTem Heob6XxoAMMO NOAroTOBUTb OduULnanb-
HO€ MNCbMO 1 NPUIOKUTb K HEMY KOMUK maTe-
pvanos, WNIOCTPUPYIOWMX CUTYauunio. BaxkHbiM
aprymeHToM B 060CHOBaHUM Npo6embl CTaHeT
npeacTaBneHne 3afOKYMEHTUPOBAHHHbIX pe-
3y/bTaToOB BalMX UCCNef0BaHMI (KapTa-cxema,
NPOTOKOJIblI  UCCNIeAOBaHNA, MONYYEHHble Mo-
Ka3aTesim KayecTBa Bofbl). B Tekcte nnucbma no-
Ne3HO NPMBECTU CCbUIKM Ha COOTBETCTBYHOLLEE
HaLUMOHaNbHOEe 3aKOHOAATENbCTBO C BblAeNeH-
HbIMU MYHKTaMW, CTaTbAMU, MMEKLWNMM OTHO-
LEeHMEe K KOHKPETHOMY feny.

MNMucbmo 1 matepuranbl 06A3aTeNbHO AOSIXKHbI
ObITb 3apEerncTPUPOBaHbI NONYYMNBLLEN UX Opra-
HU3aumnen.

5.4. MyYBAUKALMA U PACMIPOCTPAHEHUE
PE3Y/IbTATOB MCC/IEAOBAHMIZ

BarkHO, uTO6bI Kak MOXKHO Gonblue nogen 3Ha-
N0 O LeHHOCTN, COCTOAHUN 1 NpPobneMax KOH-
KPETHOM PeKN N BO3MOXKHbIX peLleHUAX BO3-
HUKLLIMX CINOKHbIX 3KONOrMYeCcKUX CUTyauun.
AnAa pacnpocTpaHeHus uHPopmauum o pe-
3ynbTaTax BalUX WUCCNefoBaHUA B3aumopnen-
CTBYWTE C XKypHanucrtamy, pacckasblBanTte nm
0 peke, camu nuwwute ctatbmn B CMW, opraHu-
3ynTe KoHbepeHUnn, Kpyrable cTonbl 1 obue-
CTBEHHble 06CyXAeHnA no npobnemam peku
C NpUrnaweHnem Bcex, KTo NMeeT OTHOLIEeHME
K HEM 1 MOXeT BNMATb Ha eé cyabOy. Pasmelue-
Hne B MHTepHeTe pe3ynbTaTOB MCCNefoBaHUM
06LWEeCTBEHHbIX TPYMM U UMEKLWNXCA HAYYHbIX
JaHHbIX O COCTOAHUMN PEKW, NHTEPAKTUBHbIX
KapT 6acceiHa peku, MOXeT NMOoMoYb B peLle-
HUM JaHHbIX Npobnem. Takue 6a3bl AaHHbIX
MOTyT CO3AaBaTbCA OOLWEeCTBEHHbIMU OpraHu-
3aUMAMK, OHM MOTYT ObITb MCNONb30BaHbl Kak
ana obmeHa nMHPopMaumnen Mexgy rpynnamm
no HabnogeHno pek, Tak U AnA BOBNeYEeHUA
HOBbIX YYaCTHUKOB, a TakXKe ANA NpuUBneYeHns
BHVMMaHUA roCyAapCTBEHHbIX OPraHOB K BblfiB-
NeHHbIM npobnemam.

Mprmepom MoXKeT 6bITb 3neKTpoHHaA 6a3a
JAHHbIX WCTOYHMKOB 3arpsA3HeHMA BOLHbIX
pecypcoB Ha cante www.watercontrol.info.
[JaHHble B 6a3y calTa MOXeT [06aBUTb Nt06ON

rpaxgaHuH, ob6HapyXuswmnin npobnemy. Kpo-
Me OOHapy>XeHMA N KapTUPOBAHMA NCTOYHMKA
3arpasHeHns, B 6ase [JaHHbIX NpefycMOTpeHa
BO3MOXXHOCTb MOArOTOBKKM 3anpoca B rocygap-
CTBEHHble opraHbl. Bce 3anpocbl 1 oTBeTbl Ha
HUX TaKXe MOryT ObITb pa3melleHbl B UHAVBU-
AyanbHOM Npodune KOHKPETHOrO 3arpA3HeHMA.
B a1y 6a3y Takke MOXHO 3aHecTu JaHHble 00
O6HapyXeHUN HUTPATOB B MUTHEBOWN BOAE He-
LIeHTPanM30BaHHbIX UCTOYHUKOB BOJOCHabXe-
HWA, NOCKONbKY HUTPATbl B KONMOALAX ABNAIOTCA
nokasaTtenem o6LLero HATPATHOrO 3arpA3HeHnsA
NOA3EMHbIX 1 MOBEPXHOCTHbIX BOA.

Cneymanuctbl obWeCTBEHHON OpraHusa-
Unun, OTBETCTBEHHON 3a CanT, NPOBEPAIOT NO-
Ny4YyeHHY nHGopMaLmio U roToBAT oduLmanb-
Hble 3anpocCbl MECTHbIM OpraHam BAacTu UK
cneuyranbHbIM OpraHu3aynamM, OTBeYalLWmm
3a HaBefeHue nopsaka, Aobreascb NMKBMUAa-
LUW HapyLWeHU NPUPOJOOXPAHHOIO 3aKOHO-
JaTenbcTBa.

MapmHepcmeo u 83aumodelicmeue

Co3paHue 3¢deKTMBHbBIX MAPTHEPCKNX OTHOLLe-
HAN — Ba)XHbI 3N1eMEHT MHTErpupoBaHHOro
ynpaB/ieHNA peyHbIMU 6accertHamum.

AnAa yyactma B 3GPeKTBHOM ynpaBneHUn
peyHbiM GacceiHoM, npepcTaBuTenAm obuie-
CTBEHHOCTN Heobxopumo paboTaTb OAHOBpe-
MEHHO Ha pPa3HbIX YPOBHAX: MECTHOM, HaLuo-
HanbHOM 1 GaccenHoBoM. bacceHoBbIN ypo-
BeHb NpefnonaraeT COTPYAHNYECTBO C OPraHoOM
6accelNHOBOrO yNpaBfieHNs, ECNN TaKas CTPYKTY-
pa MMeeTCA B CTPaHe, a TakXe C perMoHanbHbIMK
L[OHOPaMM 1 NOANTUKaMMU.

[na HKO BaXHO He TONbKO 3HaTb 0CObOEH-
HOCTU PEernoHa, HO 1 BbiTb rOTOBLIMY BOB/EYb
B MapTHEPCTBO BCEX 3aMHTEPEeCOBaHHbIX NuL,
BK/IOYAA M TeX, KTO HanpAMylo He 3aHuMaeT-
CA OXpaHOW OKpyXalolleln cpefbl, NpuBneKkaTb
MECTHYIO dKCNepTM3Yy M OMbIT, MOCTOAHHO Npu-
KnagblBaTb YCMNUA NS NOBblWEeHUA nHGopmu-
POBAHHOCTN OOLWECTBEHHOCTU W MOAyYeHUsA
noaaepKn MeCcTHOro HaceneHus.

Taknm o6pa3om, nepen nnaHMPOBaHUEM
N BHeApPEHMEM MepornpuATUA B KOHKPETHOM
peyHom bacceliHe, BaXKHO MOHATb MHTEpPeC MecCT-
HbIX 3aUHTEPECOBAHHbIX CTOPOH M YCTAHOBUTb
C HAMW [OBEpPUTENbHbIE OTHOLIEHMA.

B3anmopenicTeme ¢ BbICLUMMW JOSTKHOCTHbI-
MU NNLAMW PErMOHa, PEeNUrMo3HbIMA nugepa-



M N Opyrmumn npenctaBuUTeNIAMN HacCeneHus,
BAVAKOLWMMUN Ha O6LL|,€CTBEHHOG MHeHWNe, MoXeT
NOMOYb B AOCTUXEHUN NOHNMaHNA MeXay BCe-

MW CTOPOHaMK AnA uenen HeobxoaMMOCTM CO-
XPaHeHUA peyHoro H6accenHa, NPUHATUA peLue-
HWI 1 BbINOJTHEHMA MepP MO ero COXpPaHeHMIo.

Mo 3akoHam npupodsl nbas meppumopus omHocumca kK 6acceliHy

KakoU-mo peku, U Kaxoasa Kanesbka yucmou unu 3az2pA3HEHHOU 800wl

8 KOHYe KOHY08 nonadem 8 peky u mope. [103momy mak 8axKHO y4umacs
O0ymame u 0elicmeosamse No «b6accetiHo8oMy NPUHYUNY>».

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

JKONOrMYecKn ApyKecTBeHHble pelleHus B 6ac-
ceriHax pek — 3TO YacCTb yCToN4mMBOro baccen-
HOBOro ynpasneHua. [nA ynyuyweHua 3Kono-
rMYeCKOro COCTOAHUA PeK, NPUHOCALLNX CBOU
BoAbl B bantnnckoe mope, HyXKHO ymMeHbLaTb
HarpysKy OT 3arpsA3HeHUi, CBA3aHHbIX C Ceflb-
CKOXO3ANCTBEHHOWN AeATeNIbHOCTbIO, BHEAPATb
CUCTEMbI  YCTOMUMBOTO
obpalleHna co CTOYHbI-
MV BOAaMW, NOJLEPKM-
BaTb peyHoe Ounopas-
HooOpa3ne, pa3BuUBaTb
LVBUNN30BaHHbIE METO-
[bl pbI6OOSIOBCTBA, NOBbI-
waTb obwuin ypoBeHb
NHGOPMUNPOBAHHOCTN
oblecTsa 0 COCTOAHUN
OKpyXamwllen  cpefbl,
BK/IOYaA NpoaBuMKeHme
06LLEeCcTBEHHOr0O MOHU-
TOpPVHra.

Cnctembl ycTonumMBoro obpatleHmsa co cTou-
HbIMI BOAAMU AnA HEOONbLIOrO 1 CpeHero pas-
Mepa MyHULMMNANINTETOB, a TakXKe ANA LOMOB Ha
OfHY CeMmblo, NO3BONAT M3beratb, OrpaHNYu-
BaTb U MMHMMN3MPOBATb 0Opa3oBaHMe CTOYHbIX
BOA, 1 BO3BpalLaTb coAepalymeca B CTOYHbIX
BoAax bmoreHbl obpaTHO B KauyecTBe pecypca
NPW MCNONIb30BaHNN CENbCKOXO3ANCTBEHHbIX
3emenb. [Mpepgnarante MyHuuMnanutTeTam pas-
pabaTbiBaTb MeTOAbl, KOTOpble 6bl MpoABUranu
MAe WUCMONb30BaHUA YCTOMYMBBIX pPELIeHUI
AnAa TyanetoB (Hanpumep, Tyanetbl C OTBeAe-
HWUEM YpPVHbI, C MaibiIM CMbIBOM, CyXue TyaneTbl
6e3 06pa3oBaHNA CTOUHbIX BOA).

B cenbCKkom x03ANCTBE ANA COXPaHEeHUA Ka-
yecTBa NPUPOLHbIX BOJ, BaXHbl TakMe Mepbl, Kak:
® MOAepHM3auMa MECT ANA XPaHEHUA XUAKNX

OpraHNYeCcKnx OTXOAO0B M HaBO3a;
® npumeHeHne 6onee 3¢PEeKTUBHbIX TEXHO-

NOTiA NCNOJSIb30BaHNA HABO3a, B TOM yncne

NPOV3BOACTBO KOMMOCTHbIX CMecel, nepe-

paboTka Ha cyxue yaobpeHus, npounsBoa-

cTBO B10rasa;

e noBbllleHne 3PPeKTUBHOCTN U MUHUMM3A-
una 06bEMOB MCMONb30BaAHNA XUMNYECKMX
yaobpeHuin n necTMunaoB, pa3BuTMe opra-
HUYeCKoro 3emnegenus;

e co3paHue 6ydepHbIX 30H ANA 3aWmnTbl BOLO-
TOKOB M COOPYEHME NCKYCCTBEHHbIX 60/10T-
HbIX YroAUM B KauecTBe YCTOMUYMBbIX CTPYK-
TYP KOHTPOJA 3a 3arpA3HEHMAMN.

Ana nogaepxaHua nonynauun pbld B pekax u
3aWwmnTbl 6MopasHoobpasma HeobxoaUMo [o-
CTOBEpPHOE onucaHve nonynsaunin poid B peu-
HbIX CUCTeMax U MojAep’KaHue YCNoBUA KX
XM3HepeATeNnbHOCTU. Buabl Murpupyowmx poid




AOMKHbI UMETb BO3MOXKHOCTb MUTPUPOBaTb BO
BCE YaCTU PEYHOWN CUCTEMbI, FAe eCcTb NPUrog-
Hble MecCTa AnAa OTKNaAblBaHUA MKPbl 1 pa3Bege-
HUA. MHOrMe KOHCTPYKUMM Ha peKkax (MNoTWHbI
2C, cTapble NAOTUHbI NPU MefNbHULAX, CTapble
KOHCTPYKUMWN ONA CrnaBa fleca, NOCTPOEHHble
HegoMKHbIM obpasom Tpybbl mop Aoporamm)
NpenATCTBYOT mMurpaumn pbolb. Takne npenAt-
CTBUA B PEYHbIX CUCTEMAX AOJIKHbl ObiTb UC-
cnepoBaHbl, 0cobeHHO TaMm, rae obuTtatoT peg-
Kue BMAbI, TakMe Kak GanTUMCKUA N0COCb U
KopuyHeBaa ¢openb. Heobxoguma paspaboTka
NNAHOB MU3BATUA WU U3MEHEHUA NPenATCTBUN
ANA Toro, Ytobbl PbiGbl UMENN BO3MOXKHOCTb UC-
NnoNb30BaTb A1A MUTPaLMN BCE NOEe3Hble YacTuh
peyHon cuctemol. Ecnv ybpatb NNOTUHY Ha peke
HEBO3MOXKHO, MNaH AOJKEH NPeayCMOTpPeTb COo-
opy»KeHne pbiboxoaoB.

HeobxognMm KOHTPOMb 3a pPeXxnmMomM pblibo-
NOBCTBa B peke (Hanprmep, 3a HE3aKOHHOW Pbl-
6ankoi), KOTOpbI rapaHTUpoBan 6bl ycTonyu-
BOCTb MONYNALMN JMKOTO TOCOCA, KYMXIW U ApY-
rMx BUAOB pblO.

AKBaKynbTypa MOXeT CO3[aBaTb 3HAUNTESb-
Hoe 6roreHHoe 3arpsi3HeHne (OT IKCKPEMEHTOB
pbl6 1 M3NMLWKOB KOPMA), 3arpsA3HeHue aHTu-
6uoTMKamn, ropMoHaMmu 1 ap. MNpegnoytutens-
HO, UTOObI 0ObEKTLI aKBAKY bTYPbl PAa3BOAUINCD
B Pbl60OBOAHbIX EMKOCTAX Ha CYyLUe, a He B Cafjkax
B peKax, TaK, UToObl 3arpsi3HEHHYIO BO4Y MOXHO
6bI1o0 obpaboTtaTthb. Ha BbiIxofe nNpynoB C akBa-
Ky/IbTYpOWi JOMIXKHA NPOM3BOAUTLCS 00s3aTesb-
HaA 0bpaboTka CTOUHbIX BOA. HegonycTmo pas-
MeLLeHVe MOLLHOCTEN U 0bopyLoBaHMA aKBa-
KyNbTYpbl B YA3BUMbIX PEYHbIX BOJAX.

MecTHble rpynnbl HabNOAEHUS PeK He MOTYT CaMy BOMIOTUTb TaKne PeLLEHs, HO OHN MOTyT
CTaTb ABWXKYLLEN CUITON N3MEHEHWIA, UHLMATOPaMM HaNaKUBaHNA COTPYLHNYECTBA, ALPOM VH-
bopMMpPOBaHMA 1 BOBNIEYEHMS BCEX, KOMY Hebe3pasnunyHa cyabba peku n bantuiickoro mops.

Mo nHuUMaTMBe opraHusaunin-uneHoB Koanuumm Yuctana bantnka B 6accenHax pek HemaH,

3anagHas [BuHa/[dayraBa v B 6acceliHe 1oxkHOM yacT OUMHCKOro 3anvBa 1 peku Jlyra co3gaHbl

O6uwecTBeHHble PeuyHble CoBeTbl 1 PeyHble KOHCcynbTaTuBHBbIE rpynnbl, 06beanHMBLINE

cneymnanncToB, oOWeCTBEHHNKOB M OObIYHbIX XUTENeln, 3aMHTEPECOBAHHbIX B YNyULUEHUN
COCTOAHUSA PeK.




NMPUNOKEHHUA

B ocHOBHOW YacTi nocobma Mbl NpeacTaBUIM 3aaadun 1 obLme Noaxoabl K opraHn3aLmy o6 eCcTBEHHbIX
HabnogeHNn 3aBOAOEMAMY U NCMOSIb30BaHUIO UX PE3Y/bTaToB.

B npunoxeHunax mbl 6onee geTanbHO pacCkaXkemM 0 METoAax UCCIeAoBaHWIA, B TOM UnNCIie O HEOOXO-
AMMOM 000pYyAOBaHMM U MaTepuanax, npasunax otbopa Npob 1 o Tom, Kak NPaBUSIbHO TPaKTOBaTb pe-
3ynbTaTbl UCCNEQOBAHNI. 30eCb Bbl HAMAETE NHCTPYKLMM MO paboTe ¢ pa3HOO6pa3HbIMK NMOKa3aTenAMum

KayecTBa BOAbl M COCTOAHUA SKOCUCTEMbI BOAOEMA.

MNpwunoxeHwne 1.
MpunoxeHwne 2.
MNpwunoxeHne 3.
MpunoxeHwne 4.
MNpwnoxeHwne 5.
MpunoxeHwne 6.
MNpwunoxeHwne 7.
MpunoxeHne 8.
MNpwunoxeHwne 9.

OO6wne xapakTepUCTUKN PeKK;

OpraHonenTuyecKkre NokasaTesin KayecTBa BOAbl;

MeToabl buonHanKaumu;

XnmMmnyeckme metofibl NCCIefoBaHMA KauyecTBa BOAbl;
OnpepeneHune oOWMX U CYMMapHbIX NapaMeTpOB BOAbI;
OnpepneneHune obLLen XECTKOCTY;

OnpegeneHne 6UOreHHbIX 1IEMEHTOB

MOHUTOPUHI MOPCKOro Mycopa Ha nasxax;

NccnepoBaHuA 3arpAasHeHnA BOAHbIX OO bEKTOB MUKPOMIACTUKOM;

MpwunoxeHwue 10. NpoTokon o6cneaoBaHUs NPUPOAHBIX NPECHOBOAHbIX BOAOEMOB.

Mbl Hageemca, UTO 3TO MPAKTUYECKOe PYKOBOACTBO CTAHET HACTONIbHOWM KHMIOWM Ballen rpynmnbl obuwecT-
BEHHbIX HabnogaTenen n NOMOXeT CAeNnaTb NCCefoBaTeIbCKMNIA ONbIT 6onee yBneKaTesibHbIM.

MPUNOXKEHWME 1. OBLWUE XAPAKTEPUCTUKU PEKU

Mocne nepBMYHOrO, BU3YyaNbHOMO OCMOTPa WC-
Cnlelyemoro yyacTKka peku onpegenuvTe rugposo-
rMyeckre 1 rmgpomeTpuyeckmne XxapakTeprucTuKm.
OHM paloT [OCTaTOYHO MOMHOE MpefcTaBieHne
0 XxapakTepe, ¢dopme, pa3mepax, MPOTAKEHHO-
CTV BOAHbIX OOBEKTOB M HEKOTOPbIX GU3NKO-
reorpadunyeckmnx ocobeHHoCTAX nx BogocbopoB.

§1. U3mepeHHe A/IMHDbI peKu

M3mepeHue AnvHbI BCel peKkmn He BCeraa Leneco-
06pa3Ho. OObIYHO YYaCTHUKM HabnoaeHUA Bbl-
6upaloT onpenenéHHbIv, Hanbonee NHTEPECHDIN
MM y4acToK pekun. Ecnm Bce-Takm cyLiecTByeT no-
TpebHOCTb B onpefeneHn ANIMHbI BCe PeKK, 13-
MepeHUA NPOBOAAT Ha OCHOBE KpynHOMacLTab-
HbIX KapT (1:10000, 1:25000, 1:50000, 1:1000001°).

O6opyodoeaHue: KpynHomaclwTabHasa KapTa,
LUNPKYNb-U3MepUTENb, KYPBUMETP" NN HUTD,
NINHEeNnKa.

* ManbIM pekam — Hally 3a60Ty: NpaKTnyeckoe noco-
6ue onA LWKOMbHbIX dKoNornyeckux Knybos / nop pes.
B.H. 3yeBa. — MuHck: MeguncoHT, 2014. — 120 c.

**  KypBUMMeTp—nNprbop aAna3MepeHnsa AnnHbIN3BUIN-
CTbIX JINHWUIA, YaLLe BCEro Ha KapTax, NilaHax 1 YepTexax.

BoinonHeHue u3mepeHuﬁ:

N3mepeHune gANHbI LMPKyNeM-usmeputenem
PacTBOp, Unu «war» UMpKyna-u3meputens ycra-
HaBNMBAIOT TaK, YTOObI OH COOTBETCTBOBAS LiENO-
My unciy Kunometpos. OfHy Uiy LMpKyna cTa-
BSAT B HAUallbHYyI0 TOUKY, @ BTOPY0O — Ha U3Me-
pAemyto nuHuto. NoBopaurBan LMPKYb BOKPYT

OQHOW U3 UM, «LWaratoT» rno
MapwpyTy. Obwaa anvHa

€ro paBHa 4MC/y LIAroB,

YMHOXEHHOMY Ha Benu-

YMHY Wara UupKyns, nnoc

OCTaTOK, M3MEpPEHHbIN Mo

NNHENHOMY MacluTaby.

M3mepeHne gnnHbl KYypBMMETPOM
KypBumeTp ocobeHHO ygobeH

ANA M3MepeHnA WN3BUINCTbIX
N ANVHHBIX NMHWUIA. B nprnbope
NMeeTCA KOJIeCMKO, KOTopoe
COeAVHEHO CUCTEMOW Mnepe-
Jay co ctpenkon. Mpn nsme-
pPeHUN PacCTOAHMA KypBUMe-
TPOM HY>KHO YCTaHOBUTb €ro

CTPEJSIKY Ha HyJieBOe fieneHne,
a 3aTeM NpPoOKaTuUTb KONECUKO




BAOJIb MaplupyTa Tak, YUToObl MOKa3aHMA LWKa-
nbl Bo3pactann. NonyyeHHbIn OTCYET B CaH-
TUMETPax YMHOXaloT Ha BelIMYnHy macluTaba
N NOJyyYaloT paccToAHNE Ha MEeCTHOCTH.

N3mepeHne ANNHbI peKn HUTKON

1. HWTKY HY>KHO CMOYWTb, UHaYe YNOXUTb eé
Ha 6ymary TpygHo.

2. TpunoXxntb HUTKY K KPMBOW ANHWUK (K pe-
Ke — OT MCTOKa A0 YCTbA) TaK, YToObl OHa No-
BTOpPANa BCe N3rnbbl peKku.

3. OTMeTWTb Ha HUTKe NanbLaMn Uav NMHLETamm
TOYKM NCTOKa 1 YCTbA. MOXHO akKypaTHO 00-
pe3aTb HUTKY HOXHMLAMW MO 3TUM TOUKaM.

4. PacnpAMUTb HWUTKY, 3aMeYeHHbI uan OT-
pe3aHHbIV YyYacTOK HUTKU NPUNOXKUTb K NK-
HelKe 1 N3MepuUTb, CKOJNIbKO B HEM CaHTNMe-
TpOB. Pe3ynbraT M3MepeHnsa YMHOXMWTb Ha
KONINYeCTBO KMIOMETPOB Ha MeCTHOCTU AnA
JaHHOro macltaba. MOXXHO NPUNOXKUTb HAT-
Ky K TMHenHoMy macTaby Ha KapTe 1 cpasy
NPOYNTaTb ASINHY PEKMN.

§ 2. UsmepeHue KO3IPPULMEHTA
usBuancrtoctu peku (K,,.)

KoadpdpnuneHT m3BUAMCTOCTN pekn npeacTaB-
nAaeT cobow oTHoweHne GaKTMUYeCKoW AJSIVHbI
pekn unn eé yyactka L, KM, onpegensemon c
YYETOM M3BUIUCTOCTW, K AJINHE NPAMONNHEN-
HOW NINHUW e, COeANHAIOLLEN NCTOK N YCTbe NIn
Hayano 1 KoHeLw, yyacTka:

Mpwy panbHerweM aHanM3e Kayectsa BOAbl CTOUT
NUMETb B BULY, YTO B MeCTax 3HAUUTESIbHON U3BU-
JINCTOCTN CKOPOCTb TEYEHMWA BOAbl YMEHbLUIAETCA.
ITO MOXET ONpPeAENATb XapaKTep PacTUTENIbHOCTA
N CKOPOCTb OCEefaHNA 3arPA3HALLNX BELLEeCTB.

§ 3. OnpepgeneHue yK/1I0Ha peKM

C yBenuMyeHMeMm YyKNOHa peKn yBennunmBaeTca
N CKOPOCTb TeyeHUA BOAbl. Ha yuyacTkax C He-
60MbWNM YKNOHOM Npu Cabom TeyeHun BO3-
MOXHO 3HauuTeNbHOEe pacnpocTpaHeHue pac-
TUTENBHOCTN.

[na onpegeneHna yknoHa pekn HaxogAT Bbl-
COTHble OTMETKM YPOBHSA BOAbI B PEKe N0 OTAENb-
HbiM €€ yyacTKaM. Pa3HOCTb BbICOTHbIX OTMETOK
B Hauane H, n B KOHUe y4YacTka H, Ha3biBaeTcs

nageHvem peku H. OTHoWweHre NageHusa pekn
K ANVHe yyacTKa L gaeT cpefHu YKNOH peku i
Ha JaHHOM YyJacTKe:

YKNoH o6bluyHO Bblpar*KaeTcAa B BUae AeCATUYHON
)J,pO6VI, MHOrga B npomunne, T. €. B TbICAYHbIX 40O~
NAax, n B NpoueHTax.

§ 4. M3mepeHue WnpUHBbI peKku

1. CambIli NpPOCTON CNOCO6 N3MepeHus LWnupu-
Hbl PeKn — Mpu NOMOLLM PYyneTKn C nepe-
npaBoW Ha gpyron 6eper.

2. Ecnn wmpwnHa pekn He npesbiwaeT 30-35 m,
TO N3MEPUTb €€ MOXKHO NPY NOMOLLY LLHYPaA
C rpy30M Ha KoHUe. [1na 3Toro Heo6xoaAnmo
nepebpocnTb rpys Ha apyron 6eper u, Ha-
TAHYB LWWHYP, 3aMeTUTb ero ANNHY OT OJHOrO
6epera oo apyroro.

3. LWvpwrHy HeboNbLIOW peKn MOXHO N3MEPATb
1 NPU NOMOLLM MeToAa LIaroB, OCHOBAHHOIO
Ha NOCTPOeHMM paBHOOeAPEHHbIX TPEYrosb-
HUKOB.

4. O6opynoBaHue: KOMbILWEK, pyneTka unm mep-

HasA NneHTa.

BbinonHeHme namepeHunin:

6. BcTaHbTe y peku, MMUOM K NPOTMBOMONOX-
Homy Gepery, B Touke B.

7. 3ameTbTe Ha NpPOTMBOMNONOXHOM Oepery
KaKon-nnbo opueHTup, Hanpumep, AEPEBO,
Touka A.

8. T[loBepHuTechb Ha-
npaBo N oTCUMTanTe
50 waros.

9. YctaHoBuTe BTOpON
OPVIEHTMP, HanNpuUmep,
KoJblLLeK, TouKa E.

10. B TOM e HanpaBneHun nponaute ewe
50 waros., Touka C.

11. CHoBa pa3BepHUTECb HAaMPaBO, Kak MOKHO
TOYHee coxpaHAA yron B 90 rpafycos.

12. HaunHante ABMXeEHMA, OPUEHTUMPYACb Ha
06a opueHTnpa, An E.

13. Korga opuieHTupbl 6yayT Ha OZHOW NUHUWK,
OoCTaHOBUTECH, Touka D.

14. VI3mepbTe pyneTkom WM MepHOW NeHTOWN
ANVHY OJHOTO LWara.

15. KonnuecTBo LWaro., nepeBéfeHHOE B METPbI,
oT Toukn C go Ttoukm D n Gyget wmprHom
peKu.

b




§ 5. U3mepeHue raybuHsbl pycsa

O6opydosaHue: BOfOMepHas peiika, /10T, nog-
Ka Mpun OTCYTCTBUM MOCTa Yepes peky, BepEBKa,
pa3MeyeHHasa Yepes oauH
METp, XypHan ans msme-

C 2} peHua ry6uHbl pekn.

BoinosiHeHUe usmepeHul:

N3mepeHna rnybuHbl »KenaTefibHO MPOBOAUTb
B pa3HbIX MecTax — Ha Mnécax N nepekarax.
MNpoLye BCcero nx BbINOAHATb C MOCTKKA, BUCALLE-
ro Hag peKon.

TMy6VHY peKkn MOXHO OnpeaenvTb NPAMbI-
MW N3MEPEHUNAMU C MOMOLLbI BOLOMEPHOM
PenKN UK, ecnmn rnybrHa 3HaunTeNbHa, PyuYHo-
ro nota. ViamepeHusa B 3aBUCUMOCTN OT LWWIMPU-
Hbl pekun BedyT yepes 1, 2, 5, 10 meTpoB. MNpn
OTCYTCTBMM MOCTa W3MepeHUa MnpuxoanTca
npoBoAUTb C NOAKW. [nAa 3Toro nonepek pyc-
Jla HaTArMBalOT BEPEeBKY, pa3mMeyeHHYyo yepes
OAVH MeTp XOpOoWO PasfnyuMbIMN MeTKaMW.
MNpopaBurasacb BAONb BEPEBKN, ONYCKAKOT PenNKy

JlaHHble n3MepeHNIi 3aHOCAT B XKypHan n3me-
peHua rybuHbl pekn (KypHan npomepa rnyomH
peku). MNonyTHO B TOW e Tabnuue oTmevaeTca
XapaKTep rpyHTa 1 BOQHaA pacTUTENbHOCTb.

Mo paHHbIM U3MepeHW Npu HeobXoaMMOCTY
MOXHO MOCTPOUTbL NomnepeyHbIi Npodunb pyc-
na pekun — BogHoe ceyeHue. YTobbl onpegenmTb
cpepHtolo rnyburHy Ha CTBOpe, Hafo pa3fdenuTb
nnowagb CceyeHna Ha WMpKHy peku. Mnowaab
BOJHOIO CeYEHNA MOXHO HalTN Kak CyMMy dne-
MeHTapHbIX reoMmeTpuYecknx puryp, obpasosaH-
HbIX MPOMEPHbIMY BEPTMKaNAMM OT MPOMEPHbIX
Touek (puc. 1.1). leomeTpuyeckumn durypamm
6yayT npAMoyronbHble Tpaneumu, niowagb Ko-
TOPbIX PaBHAETCA NPOU3BEAEHMIO MONYCYyMMbl
OCHOBaHWIA Ha BbICOTY, N MPAMOYToJibHble Tpe-
YFONbHUKN, UX NNOWab PaBHAETCA MONIOBUHE
npov3BefeHnA KaTeToB.

BO3MOXHOCTb M3MepuTb ryOuHbI NO BCEMY
CTBOPY eCTb Aaneko He Bcerga. B atom cnyvae
nnowazb BOAHOMO CEYEHNA MOXXHO NPUONVMXKEH-
HO onpeaenuTb No popmyne:

w=BH

Hau6'

nnnm noT, N3IMepAA I'J'Iy6I/IHy yepes onpe,u,éneH— roe B — WMPUHa peKu, HH(JU6 — Haunbonblwas
HOe paccTosHMe. rnybuHa.
Tabnuua. *KypHan npomepa rnyouH peku
CrBop N@ MpwnBAsKa
PacctoaHune Pacctoanune
Ne Toukm fny6uHa, m lpyHT PactutenbHoOCTb
OT Hayana CTBopa, M | Mexay ToYKamu, M
bs by bs
hy+hs hy
3575 bs w4=hsb, ws= 5 bs
h, ha
hs

Puc. 1.1. OnpegeneHune Nnowaay NonepeyHoro ceueHns pycna peku
nyTem pasbuBKM Ha reomeTpryeckre Gurypbl



§ 6. CKOPOCTb TEYEHUA PEKU
U PACXO/ BOAbI

O6opyodoeaHue: NOBEPXHOCTHblE U / Unn rny-
6VHHbIe nonnaBky (6yTbiNKKM C Npobkamu), 6eues-
Ka, pyneTKa, CeKyHaoMep, NiaH yyacTka peKku.

BoinonHeHue u3mepeHuﬁ:

B noneBbIX yCNOBMAX CKOPOCTb TEUEHWA N3MEPA-
€TCA NOBEPXHOCTHbIMU 1 FNYyOMHHBIMU NOMNaB-
kamun. Hanbonee npocton cnocob — namepeHune
NMOBEPXHOCTHbIMU MOMMaBKaMu, HO OH BO3MO-
XeH nuwb nNpu cnabom Betpe. 3a Hanbonbluyo
[OMNYCTUMYIO CKOPOCTb BETPa NPUHMMALOT 00blY-
HO 6 M/c. [TonnaBKkamm MOTYT CIYXWUTb CyXue Ky-
COUKM fepeBa, WenkKu.

[My6uHHbIE MNOMNNaBKU
nerko M3rotoBuUTb W©3
ABYX OYTbIIOK C npob6-
Kamu. B oHy 13 HUX Ha-
NMBaloT Body, a OYTbIIKM
cBA3bIBAlOT  OeyéBKOM
(pnc. 1.2).

MorpyéHHbIn  no-
nnaBokK (6yTbliKa C BO-
[i01) no3BonAaeT CyauTb
O CKOPOCTU TeYEHUA Ha
rnybuHe.

Puc.1.2.
MMy6uHHbIe NonnaBKu

1. Ha yyacTke Mv3mepeHus CKOpPOCTU TeyeHus
pa3buBatoTCA TpWU CTBOpPaA: BEpPXHWI (MycKo-
BOW), cpeaHnn (MPOMEXYTOUHbI) U HUXHWN.
PacctosHne mexgy CTBOpaMu N3mepaeTca py-
neTkou. CTBOpbl HAHOCATCA Ha NAaH.

2. Bblwe nyckoBoro CTBopa 3anycKalTca no-
nnaBKu.

3. CekyHOOMepOM OTMeuvaeTcAa BpemAa Mpo-
XOXOEHUA MOMJIaBKOB Yepe3 KaxKabli CTBOP.
3TN JaHHble 3aHocATcA B Tabnuuy [MpoTo-
KOMa M3MEePEHUA CKOPOCTU TeUYEHUS PeKWU.

4. [lo 4-5 nonnaBKaM HaXOA4UTCA CPEeAHAA CKO-
POCTb Ha HUXKHEM CTBOpe.

5. Ha nnaHe oTmeyaeTca HanpaBneHne n CKo-
pocTb TeueHus (puc. 1.3).

KR ]

Puc. 1.3. YuacToK nsmepeHums
CKOPOCTU TeUEHMA PeKM

6. HeobxoguMo TakXe OTMEeTUTb COCTOsIHME
pycna peKkn Ha yvyacTke (4ncrtoe, mectamu
3apocLuee), xapakTep Norofabl, 0CO6eHHOCTN
BeTpa (WTunb, cnabblil, yMepPEHHbIN, CUib-
HbIA, MO TeYEHMIO, MPOTUB TeueHus, oT bepe-
ra kK 6epery), pabb Ha BOAe, BOIHEHME.

Pacxop Bogbl — 3TO KONMYeCTBO BOAbI (B Ky-
6rUYeckux MeTpax), npoTeKatollee yepes Mo-
Waab XMBOFO CEYEHUA B eAQUHULY BPEMEHMU
(B 1 cekyHay).

YT106bl ONpeaennTb pacxod BoAdbl B peke, Hago
CPeAHIOI0 CKOPOCTb TeYEHWA PEKN YMHOXUTb Ha
nnowaab BOAHOIO CeYeHUA:

Q=V,w,
roae Q — pacxof, Bofbl B peke, ch — cpepgHas

CKOPOCTb MOTOKA, W — MoLajab BOAHOIO ceyve-
HuA pycna (cm. § 5).

Tabnuua. NMpoToKon nsmepeHNA CKOPOCTN TEYEHNA PeKMN

Bpemsa npoxoxxaeHusA

PacctosHme, | Bpemsa nycka,
M ceK

N° nonnaBkKa

CpeaHero cTBopa, | HukHero cTBOpa,
ceK ceK

PasHunua Bo CKopoCTb,
BpeMeHMU, cek m/ceK




Wmak, 8 peynbmame npogedéHHbIX u3mepeHul
U pac4émoes Ha smane nepeu4yHo20 OCMompa Mel
NoJyYuIuU O/TUHY U WUPUHY UCC/Ie0yeMOo20 y4yacm-
Ka peKu, Ko3ghguyueHm u3suiucmocmu peku, eé
YKJIOH, CKOPOCMb meYeHus peKku U pacxoo 800bl.

npOBe,D,ﬂ nepBuYHbIE TUaponornyeckmne n rma-
pomMeTpunyeckmne mccnegqoBaHMA Bbl6paHHOFO
ydyacTKa PeKn, y4aCTHUKU Ha6mo,qu|/||7| MoryT
coenatb nepBOHa4YalbHble BbiBOAbI O BOAOTO-
Ke. B yactHocCTw, CKOPOCTb U XapaKTep Te4YeHnA

pPeKn oKa3blBaeT BMSHME Ha CTerneHb 3arpas-
HeHMA BOAbl, HAKOMNEHNA Ha AHe N Ha Geperax
BPEAHbIX BELEeCTB U Ha 0COOEHHOCTN OpraHmnye-
CKOrO MUPA peKMU.

MepBMYHbIE KCCNefoBaHWS MO3BOMAIOT
BbIABUTb OCOOEHHOCTU rPpyHTa U penbeda aHa
yyacTKa peKku, Halnmume Ha gHe Mycopa, BO-
AHOW pacTUTeNbHOCTM U T. 4. Ha ocHoBe nony-
YEeHHbIX pe3y/bTaTOB MOXHO cAenaTb nepBble
BbIBOAbl 06 06LEM COCTOAHUN UCCeayemoro
yuyacTKa peKu.

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

OpraHonenTuyecKkunini MeTo No3BonsAeT onpeae-
NNTb KAYeCTBO BO/bl, OCHOBbIBAACb Ha BOCMPUA-
TV OpPraHoB YyBCTB. [1ns M3MepeHuii akTyasnb-
Hbl 0OOHAHWE, BKYC U 3peHME.

§1. 3anax

3anax Boabl 0OYCNOBMIEH HAIMUNEM B HEN NeTy-
ynx NnaxHywmx sewects. OHN MOryT BO3HUKATb
B BOAE eCTeCTBEHHbIM 0OPa3oOM C pa3BUTMEM B
BOOOEME BOAOpOCNeNn, nneceHen, akTUMHOMU-
LeTOB 1 APYruX BOAHbIX OpraHn3MoB. B Takom
cnyyae 3anax XapakTepusyloT Kak 3eMSINCTbIN,
FHWNOCTHbIN, OGONOTHbLINA, CEePOBOAOPOAHbIN.
Mpn ycnoBmn MCKYCCTBEHHOrO MonagaHus ne-
TYUYMX BelecTB B BOAOEMbl BMeCTe CO CTOYHbI-
MW BOAaMM 3amnax MOXeT ObiTb Knaccudpuum-
pOBaH Kak XJIOPHbIA, GEeHOMNbHbIN, anTeYHbIN.
Kpome xapakTepa 3anaxa onpeaensoT ero uH-
TEHCUBHOCTb KaK CTeneHb pa3baBneHns BOLON,
NNWEHHOW 3anaxa.

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

O6opyodoeaHue: aKTBUPOBAHHBLIN yrofb, 1 nnTp
BOAbI, OyMaxkHbI unu 6bIToBON GUALTP.

BoinonHeHue aHanusa:

1. TpwurotoBuTtb BOAY, NULWEHHYIO 3anaxa
MOXHO 006paboTKoW aKTUBMPOBAHHbIM
yrnem B konnyectse 0,6 ryrna Ha 1 1 Bogbl
cnocnepyowmm GunbTpoBaHNEM BOAbI Ye-
pe3 O6ymaxHbln dbunbTp, NGO NponycTus

BOAY yepe3 6bITOBON GUABLTP ANA OUNCTKU
BOJbl.

2. OnpepgeneHune «MoporoBoro ymcna» 3ana-
xa N:

rae: V, — cymmapHbii 06b€ém Boabl (C 3ana-
xom u 6e3 3anaxa); V, — 06bém aHanm3npye-
MOV BOAIbl (C 3anaxom), M.

Ecnn aHanu3upyemas Bofa COREPXKUT Kakoe-
nMbo naxHyllee BeLEeCTBO, ONMUCAHHbBIM CMOCO-
60M MOXHO OnpefenvTb ero KOHLEHTpaLuio
B npobe. [InA 3Toro npeasaputenbHO onpene-
NAT «NOPOroBoe YNCIo» 3anaxa CTaHAapTHOro
pacTBOpa 3TOro Nnaxyyero BeLLeCTBA M3BECTHOW
KOHLIEHTpaLuuu.

Torga KOHUEHTpPaLUUs 3TOro BeLLeCcTBa B Npo-
6e (C,) B Mmr/n 6yneT paBHa:

C=C X &
N

x
rae: C, — KOHLUEeHTpauuma onpeaensaemoro setle-
CTBa B CTaHAApTHOM pacTeope, mr/n; Ny u N, —
«MOpPOroBoe YMCsIo» 3anaxa CTaHAAPTHOro pac-
TBOpPa 1 NPO6bl COOTBETCTBEHHO.

OnpepeneHvie NOPOroBoro Yncna nsbasnaeT ot
Heob6XoAMMOCTN ONpPeaenATb KOoNMyecTBeHHoe
CcopepKaHne B BoAe TeX BELLECTB, ANA KOTOPbIX
NAK yctaHoBNeHO No opraHonenTuyeckomy no-
KasaTtento — 3anaxy (Hanpumep, gna ¢eHonos
n xnopdeHonoB).



METOA Ka4e€CTBEHHOro onpeae/1eHnA
UHTEHCUBHOCTU 3araxa

O6opyodosaHue: npoba Boabl, Konba Ha 250-
500 mn c npo6koi. BbinonHeHne aHanm3a:

1. 3anonHuTte Konby Bopow Ha 1/3 obbéma 1 3a-
KpowTe Npo6Ko.

2. B3b6ontante copepkmmoe Konbbl Bpalya-
TeNbHbIM [B/XXEHNEM PYKU.

3. Ortkpoute Konby u cpasy ke onpepenute
XapaKTep M MHTEHCMBHOCTb 3arnaxa, BAblxas
BO3JyX, KaK NMOKa3aHO Ha pucyHke. Bo3gyx
BAbIXallTe OCTOPOXHO, M3berante rny6oKmx
BAOXOB.

Mpw BbINOMHEHWM aHanu3a Ha 3anax v npw-

BKYC 00f3aTeNIbHO YKa3blBaeTcA Temnepartypa,

MOCKOJIbKY MHTEHCMBHOCTb 3TUX NMOKa3aTenen

YBENIMYMBAETCA C MOBbILIEHMEM TEMMNEePaTYpPbl.

Ecnn 3anax cpasy He olyuiaetca

P WM OH He OTYETNMBBIN, UCTbITa-

H/YE MOXHO MOBTOPWTb, Harpes

’\% BoZy B Konbe JO TemnepaTypbl

60°C, onycTB Konby B ropsauyto

A Bogy. [pobKy 13 konbbl Npeaga-
pUTENbHO BbiTaluTE.

4. VIHTEHCMBHOCTb 3amaxa onpegenute no
nATMOaNNbHON LWKane cornacHo Tabnuue
onpegeneHna 3anaxa.

CuyunTaeTcs, UTo YNCTble NPUPOAHbIE BOAbI 3aMna-
xa He umetoT. OgHaKo, ecni Bbl €ro 0OHapYKuIu,
B NEPBYI0 ouepelb CpaBHUTE pe3ynbTaTbl Balle-
ro nccnefoBaHvA C AENCTBYIOWMMM HOPMaMKn
B Ballen cTpaHe. B yacTHOCTM, NO POCCUNCKNM
CaHluH 3anax nuTbeBol BoAbl AOSXKeH ObITb

He 6onee 2 6anno.. Eciv HOpMbI NPEBbILWEHDI,
cnegyeT NCKaTb NPUYVHDI.

Mpu aHanu3e pe3ynbTaToB HEOOXOANMO YUYUTbI-
BaTb, UTO Ha 3anax BOAbl OKa3blBAlOT BAUAHME
COCTaB COAEepXKalLMXCA B Hel BelecTB, Temne-
paTypa, 3HauyeHuA pH, cteneHb 3arpA3HEHHOCTY
BOJIHOrO 06beKTa, bronornyeckaa o6CTaHOBKaA,
rmaponormyeckne ycnoBma U T. .

MpWYMHbI NpPeBbllEeHNA HOPM MO 3ana-
Xy MOTYyT OblTb €CTeCTBEHHOIrO MPOUCXOXAE-
HUA (OT »KMBYLMX U OTMEPLINX OPraHM3MOB,
OT BAMAHWUA MOYB, BOOHOW pPaCTUTENIbHOCTM
M T. M) N UCKYCCTBEHHOrO MPOUCXOXAEHNA
(OT NMPOMBILWEHHbIX, CENbCKOXO3ANCTBEHHbIX
N XO35INCTBEHHO-ObITOBBIX CTOYHbIX BOA). Takne
3anaxu 06blYHO 3HAUNTENIbHO M3MEHAKTCA Npu
o6paboTke BOAbI.

§ 2. BKyc

OnpedeneHue 8Kyca 800bI U3 coobpaxeHul 6e3o-
nacHocmu paspewdaemcs mosibko 0715 8006l NU-
Mbeso20 HazHa4veHus. [Jna npupoOHbix B000EMO8
3mom nokasamesib He onpedesisemcs.

NHTeHCMBHOCTb BKyCa M MPUBKYCa OLIEHMBAOT
no 5-6annbHoN WKane, npuBeaEHHON B Tabnuue
ANA onpejeneHns BKyca.

Baxno! lMpu npakmuyeckux pabomax ¢ Oeme-
MU He peKkomeHOyemcs onpedesieHue npuskyca
U 8Kyca 8006l UMU camumu 8 yenax 6esonac-
HOCMU 300p08bA.

Tabnuua gna onpegeneHna XxapakTepa U MHTEHCMBHOCTY 3anaxa

WUHTEeHCNBHOCTb XapakTep OueHKa
3anaxa NpoABieHNA 3anaxa VMIHTEHCUMBHOCTM 3amnaxa
Het BKyc 1 npmBKyc He owyLiatoTca 0
OueHb cnabas 3anax cpasy He olyLlaTcA noTpebutenem, Ho 06HapyXrBaloTCA 1
npwu TwaTenbHOM NCCneaoBaHMM (Mpy HarpeBaHMY BOAbl)
Cnabas 3anax 3ameuvaloTcs, eci 0bpaTUTb Ha 3TO BHUMaHMe 2
3ameTHas 3anax f1Ierko 3amMmeyaroTCA 1 Bbi3blBaOT HEOLOOPUTENbHbIN OT3bIB 3
0 KayecTse BOfAbl
OtueTtnuneas 3anax obpatyatoT Ha cebA BHMMaHMe 1 3aCTaBMAIOT BO3ePKaTbCA 4
oT ynotpebneHun
OueHb cnnbHaA | 3anax HaCTOMIbKO CUJIbHbBIN, YTO AeNatoT BOAY HEMPUTOAHOWN 5
K ynoTtpebneHuio




Ta6m/|ua anaonpeneneHnA Xxapakrepa n MUHTEHCMBHOCTU BKyCa U NMPUBKYCa

NHTeHcMBHOCTD XapakTep OueHKa UHTEeHCUBHOCTY
BKYycCa 1 NpUBKyca NposBAeHNA BKyca U NpuBKyca BKYycCa 1 NpUBKyca
Het BKyc v npmBKyc He owyLyatoTcaA 0
OueHb cnabas BKyc 1 npuBKyc cpasy He oLyLatoTcs notpebuTenem, Ho obHa- 1
PY>KMBaOTCA NPU TLATENIbHOM TECTUPOBaHUN

Cnabas Bkyc 1 npuBKyc 3ameyvatoTca, ecniv 06paTuTb Ha 3TO BHUMaHUe 2

3ameTHasn BKyc 1 NpUBKYC IErKO 3amMeyatoTca 1 Bbi3blBaloT HeoJobpu- 3
TeSIbHbI OT3bIB O KauecTBe BOAbI

OtyetnuBas Bkyc 1 npuBKyc obpalyatoT Ha ceba BHUMaHMe 1 3acTaBAAT 4
BO3[€pXKaTbCA OT ynoTpebneHuns

OueHb cunbHas BKyc 1 MPUBKYC HAaCTONBbKO CUMbHblE, YTO AeNatoT BOAY HENpU- 5
rofiHOM K ynotpeb6neHno

§3. MyTHOCTb M NPO3PaYHOCTb

MyTHOCTb BOAbI U CHUXKEHME MPO3PaUYHOCTH,
CBAA3aHA C HanMuyMem TOHKOAUCMEPCHbIX B3Be-
cen, Hanpumep, Necka, MnHbl, HEOPraHNYeCKnX
coeVHeHUN (rngpokcuaa antoMnHnA, KapboHa-
TOB Pa3/INYHbIX METASJIOB), @ TaKXKe OpraHuye-
CKMX MPUMECEN NN XKMBbIX CYLLECTB, Harnpumep,
dUTO 1 300MTaHKTOHA.

Mpn CHMXeHMM NPO3PaAYHOCTM YMEHbLIaeT-
CA NPOXOXAeHne CBeTa Yyepes TosLy BoAbl, 3TO
cHUaeT 3¢deKTNBHOCTb POTOCMHTE3a U ecTe-
CTBEHHYIO 6MONOrMYecKkyld NPOAYKTUBHOCTb
BOAOEMA, MEHATCA YCNOBUA Ccpelbl 06UTaHUA
BO/JHbIX >KNBOTHbIX.

MeToAbl KayeCcTBEHHOrO onpeae/IeHUs
MYTHOCTU U MPO3PAYHOCTH

1. B noneBbix yCNoBMAX MyTHOCTb N3MepAeTCcA
C nomolbto grcka Cekku, KOTOpbIN npeg-
CTaBnAeT cobor Genbii AUCK AMAMETPOM
oKono 20 cm, NpuUBA3aHHbIA K AAVHHON Be-
peBKe, pa3MeUEeHHOW Mo AJINHE.

O6opyodoeaHue: nnck CeKKy, NPUBA3AHHbIN
K ONIMHHON BepeBKe. B WKONbHbIX yCNnoBmaAX
MOXHO B KayecTtBe gncka CekKn 1mcnonb3o-
BaTb Oenylo SManMpPOBaHHYIO KPbILWKY OT Ka-
CTPIOSI COOTBETCTBYIOLLErO ANameTpa.

BoinonHeHue aHanusa:
Morpy»kas ANCK B BOAY AO €ro McyesHoBe-
HVSA 13 BUZY, y3HAaEeM OTHOCUTESIbHYIO MpPo-
3PaYHOCTb BOAbI.

N3mepeHna cTout NoBTOPUTb HECKOSb-
KO pas3, T. K. BO3MOXHO MelLatoLlee BAnsAHNe
OTPaXkeHWA CBeTa OT BOAHOM MOBEPXHOCTN.

[nA 3HayeHnn, meHbLwNX 1 M, pe3ynbTaT npu-
BOOAT C TOYHOCTbIO A0 1 CM; ANA 3HAYEHUN
6onbLuMX, Yem 1 M, — € TouyHocTblo Ao 0,1 m.

[aHHbI MmeTof yAO6EeH TeM, YTO NO3BO-
NAeT NCNOJb30BaTb A1 aHaNM3a MOCTbI, Ha-
KNOHEHHble Hag BOAOW AepeBbsi, 0O6PbIBU-
CTble 6epera v gp.

OnurcaHHbIN MeToA He NOAXOAUT Ha NpPo-
3payHbIX MENTKOBOAHbIX PEKax 1 PyybsX.

2. OnpepeneHvie MyTHOCTU BOAbl C MOMOLLbIO
TEMHON Bymarm.

O6opyodosaHue: NnpobupKa CTEKNAHHAA Bbl-
coton 10-12 cm, nucT TémHon bymaru (B Ka-
yecTBe ¢OHa).

BsinonHeHnue ananusa:
1. 3anonHute NpobupKy BOAOW [0 BbICOTbI
10-12 cm.

2. Onpepenvite MyTHOCTb BOAbl, pPaccma-
TpuBas MPOOGMPKY CBEPXY Ha TEMHOM
¢$oHe Npu 4OCTaTOYHOM GOKOBOM OCBe-
WeHUN (GHEBHOM, UCKYCCTBEHHOM). Bbl-
6epute noaxopsliee M3 NPUBEQEHHbIX
B Tabnuue.

MyTHOCTb BOAp!

MyTHOCTb He 3ameTHa (OTCyTCTBYET)

Cnabo onanecyupytowas

Onanecuupytowiasn’

Cnabo MyTHas

MyTHasa

OueHb MyTHasA

*  «Onanecuympyowas» Boga — OT C/I0OBa «OMnan» —
MOJSIOUHO-6esIbIl  MUHepan C pPaayKHbIM OTTEHKOM,
3[€Cb UMEEeTCs B BUAY VIMEHHO 3TOT OT/INB.



Opl/IeHTI/IpyﬂCb Ha Ta6n|/|u,y B pe3ynbrate aHann-
34, Bbl MONYyYNTE KaY€CTBEHHYIO XapPaKTEPUCTUKY
MYTHOCTW BOAbI.

MeToz4 KO/IM4eCTBEHHOIO onpege/ieHns
MYTHOCTU U MPO3PAYHOCTH

MeTog KONMYeCTBEHHOrO onpegeneHva npo-
3PaYHOCTN OCHOBaH Ha onpeAeneHun BbICOTbI
BOAAHOro CTON6a, NPX KOTOPOW elé MOXHO
BM3yaSlbHO Pa3NnuUTb YEPHbIN WPUPT BbICO-
TOW 3,5 MM 1 LWMPUHON NUHUK 0,35 MM Ha 6enom
boHe nnn yBngeTb CTUPOBOYHYIO MeTKY. Ha-
npumep, YEPHbLIN KpecT Ha benoli bymare.

Ncnonb3lyembin metop aBnaetca yHudpuum-
poBaHHbIM 1 cooTBeTcTByeT NCO 7027.

MNpoBeaeHnio aHann3a MoryT MeLlaTb Belle-
CTBa, OKpaLKBaoLWme BOAY, a TakKe My3bIpbKin
BO3A4yXa.

O6opyooeaHue: JlamMHUPOBaHHbIN oObpasel
wpurdTa (BbiCOTA 3,5 MM, WIMPWHA NHKK 0,35 MM)
UNn ICTUPOBOYHAA MeTKa (2 wr.). MnneTka gna
oTbopa BoAbl, TPYOKa ANA onpeaeneHua npo-
3payHoCTU (gnmHa 600 mm, guameTp 25 mm),
3KpaH ana TpybKn, wnpuy ¢ COeANHUTENIbHON
TPyOKOI.

lMpumeyaHue. [Ona yctonumBocTn TPYOKy AnA
onpepeneHna MNpPO3payHOCTM Nydle 3akpe-
NnATb B LWITaTMBeE.

Omb6op npob u nodzomoeKka
K onpeode/sieHuro

Mpob6bl cnepyet oTbMpaTb B CTEKNAHHbIE OY-
TbUIKK, 3aKpblBaTb MNpPoOGKamMy U NPOBOAUTb
onpepfeneHvie No BO3MOXXHOCTY Cpa3sy »e nocse
oT6opa. Ecnm e xpaHeHne HenzbexHo, Npobbl
cnepyeT XpaHWTb B NPOXJIaAHOM TEMHOM Nnome-
LWEeHMM, HO He AoJiblue CYTOK, NPenATCTBOBaTb
KOHTaKTy npobbl ¢ BO3ayxoM n nsberatb pes-
KOro m3meHeHusa TemnepaTypbl. Ecnu npobbl
XPaHATCA NpW OXNaXAeHuun, ux Heobxoaumo
nepen aHanM3oM BblAepKaTb NMPU KOMHATHOW
Temneparype.

BbinonHeHue onpeodesieHus:

1. Tpybky Ana onpepeneHus npPo3pavyHOCTy
3aKkpenuTte B wWTaTMBe. Mpoby TwaTenbHo
nepemeLuarite n nomectTute B TpyoKy. Tpy6-

Ky 3aWuTiTe OT GOKOBOrO CBETa 3KpPaHOM
1 NOMeCTUTE Ha NaMUHNPOBaHHbIN obpa3eL
wpndTa UM ILCTUPOBOYHYIO METKY.

O6pazeu wpudta  Tpybka

2. TMpo3payHocTb Npobbl HabnoganTe cBepxy
yepes OTKpPbITOe OTBEpPCTUE TPYOKU Npn Jo-
CTaTOYHOM OCBELLEHMM OT UCTOYHMKA, pac-
MOJIOXKEHHOIO CBEPXY.

3. TlocTeneHHO MNOHWXKaNTe YpoOBeHb MpPOObI,
oTbnpaA nuneTtkon BoAy
[0 Tex Nnop, NoKa He CTaHeT
BMAMMbIM 06pa3el, wpundTa
W IOCTUPOBOYHAA MeTKa.

4. Onpegenute MaKcuMarb-
HYI0 BbICOTY XWUAKOCTU h
(MM), Npn KoTopon pa3nu-
ysMa MeTKa, Mo AeneHnAM
Ha TpyoKe.

5. TNonyuyeHHble paHHble 06
N3MEePEHUN BbICOTbI KWA-
KOCTU npuBOoAUTE C TOY-
HOCTbIO A0 10 MM.

Bbicota BogsHOro ctonba, npu KoTopon ewé
MOXHO MpPOYeCTb YEPHbLIN WPUPT, BblpParKeH-
HafAd B MWIIMMETPAX U eCTb KONMMYeCTBEHHOE
3HayeHre MyTHOCTM BOAbl, KOTOPOe NMO3BONAeT
caenaTb BbIBOAblI O €€ KayecTBe C TOUYKN 3peHNs
OpraHoNenTUKN.

MNocne onpepgeneHnA MyTHOCTU JaHHble He-
06X0AMMO CPaBHUTb C CYLLECTBYIOLWMMN B Ba-
Wwer cTpaHe HopMamu. BcemmpHasa opraHusa-
uma 3gpaBooxpaHeHua (BO3) no nokasaHuam
BANAHNA HA 300POBbE HE HOPMUPYET MYTHOCTb
NUTbEBOW BOAbI, HO HOPMbI CYLLECTBYIOT C TOUKM
3peHus BHeLWHero Buaa n ana uenen obessapa-
XuBaHuA. [pn HeCOOTBETCTBUN ONpPeaeNaemMmoro
napameTpa HOpMam cnegylowmnn Baw war —
NnpoaHannM3npoBaTb, O YeM 3TO HECOOTBETCTBME
MO>KET CBMAETENbCTBOBATD.

MyTHOCTb BOAbl, KakK U 3amnax, MOXeT ObiTb
Bbl3BaHa €CTECTBEHHbLIMU W AHTPOMOreHHbIMU
npuumHamn. Tak Kak B MOBEPXHOCTHbIX BOAax
MYTHOCTb yYaule obycsioBfieHa NPUCYTCTBMEM



GUTO- 1 300NNAHKTOHA, MUHUCTBIX UV UNCTbIX
4acTnL, aHaNM3NpyA NoNyyYeHHble JaHHble, MOM-
HWTe, UTO 3Ta BENNYMHA 3aBMCUT OT BPEMEHM Na-
BOZIKa N MEHAETCA B TeYeHue ropa.

Ecnu onpepeneHo, 4to MyTHOCTb MMeeT
aHTPOMOreHHbI XapaKTep, TO CTOWUT HayaTb
MOWMCK NCTOYHUKA, BNAIOLLErO Ha NOBbILLEHNE
e€ ypoBHA. TakKMM WCTOYHWKOM MOTYT ObITb
CTOYHble BOAbl NPeanpuATMA unm ObITOBbIE
CTOYHbIE BOAbI.

§ 4. LUBeTHOCTb

LiBeTHOCTb BOAbl — YCJIOBHO MPUHATAA Xa-
pakTepucTUKa Ansa onucaHuA LBeTa nNpupopa-
HOM N NMUTbEBOW BOAbl. DTO KOCBEHHbIN MO-
KasaTeNb KONMM4yecTBa CoAepKaluxcsa B Boje
PaCcTBOPEHHbIX OpraHnyeckux Belects. OHa
onpepenaeTca CBONCTBaAMMU U CTPYKTYPOM AiHA
BOOOEMA, XapaKTepPOM BOAHOW pPacTUTENIbHO-
T, penbedom nous, popmupylowmx bepera,
Hannunem B BogocbopHom bGacceniHe 6onoT
N TOpGAHNKOB 1 Ap.

MeTOA Ka4eCTBEHHOr O onpege/eHun
UBETHOCTHU

O6opyodosaHue: NpobupKa CTEKNAHHAA BbICO-
Ton 15-20 cm, nuct 6enon bymaru (B Kauectse

¢doHa).

BbinosiHeHUe aHanu3a:

1. 3anonHute npobupKy BOAON A0 BbICOTbI 10—
12 cm.

2. Onpepenute LBETHOCTb BOAbl, paccmaTpu-
BaA NpobupKy cBepxy Ha 6enom ¢doHe npu
xopolem 60KoBoM ocBelyeHun. OTmeTbTe
Hanbonee NOAXOAALMI OTTEHOK U3 NpuBe-
AEeHHbIX B Tabnuue «LIBeTHOCTb BOAbI», NM60
3anoniHuTe cBoboAHyto rpady B Tabnuue.

Tabnuua. LiBeTHOCTb BOAbI

Cnabo-xenToBaTass | KopuuHeBaTas

CeeTno-enTtoBaTas | KpacHo-kopuuHeBaTas

KenTtas Hpyras (ykakuTe Kakas)

MHTeHcnmBHO-XenTasn

OpvieHTUpYACh Ha Tabnuuy B pe3ynbraTe aHanu-
3a, Bbl MONyYMTe KAUECTBEHHYIO XapaKTEPUCTUKY
LIBETHOCTY BOAPbI.

MeTog KO/IMYeCTBEHHOr o onpegeneHus
LBETHOCTH

MeTop KOonMyecTBEHHOrO OnpefeneHns LBETHO-
CTN BOAbl OCHOBAH Ha BM3YaslbHOM CPaBHEHUN
LuBeTa aHanM3MpyemMon BOAbl C UCKYCCTBEHHOM
CTaHOAPTHOM LBETOBOW LUKaNon, co3aBaemon
MOAENbHbIMM pPacTBOpamMn buxpomaTta Kanuva
n cynbdata KobasnbTa.

LiBeTHOCTb BOAbl onpenenAloT B rpagycax
LBETHOCTM BM3YasIbHO-KONTOPUMETPUYECKNM
METOAOM, CPaBHMBAA OKPAcKy Mpobbl C KOH-
TPONbHOW LWKanom o6pa3L0oB OKPACKN:

0°% 10° 20° 30°% 40°% 60° 100° 300° 1000° —
B Clyyae MOfeSibHbIX 3TaSIOHHbIX PacTBOPOB
XPOM-KO6aIbTOBOW LWKanbl;

0° 30° 100° 300°, 1000° — B cnyyae niaeHOYHON
KOHTPOJIbHOW LLKasbl.

O6bEm npobbl, Heobxoaumon AnA onpepene-
HUA, COCTaBNAeT He MeHee 12 mn. [pogomku-
TENbHOCTb BbINOJIHEHMWA onpeaeneHns — He 60-
nee 5 MuH.

O6opyodoeaHue u peakmuesi:
Xpom-KkobanbToBas LWKana LBETHOCTU B Buae
MOZENbHbIX 3TAJIOHHbIX PAcTBOPOB (9 WT., Npu-
rOTOBJIEHME CM. HUXeE).

lpumeuaHue. CpoK rogHOCTM PacTBOPOB XPOM-
Ko6anbToBOW WKanbl — 6 MecALEB C MOMEHTa
N3roTOBNEHUSA.

BopoHka nabopaTopHas, npobupka Konopu-
MeTpuyecKas, WTaTuB Ans Npobupok, GpuibTpbl
«CUHAS NEHTa.

KoHTponbHaa nnéHouHaa wWwkKana obpasuos
OoKpacKku nNpob AnA BM3yasibHOro KOIOpUMeTpU-
poBaHuA «LIBeTHOCTb».

Omb6op npob u nodzomosKa
K onpede/sieHuIo

Mpo6bl cnegyeT oTOMpPaTh B CTEKNAHHbIE Oy TbINN
C NpobKamun 1 NPoOBOAWTb aHaNN3 He MO3JHee,
yem yepes 6 yacoB nocne otoéopa. MNpu Hannunn
B3BELUEHHbIX YacTul Npobbl oTdunbTpyiTe Ye-
pe3 6yMaXKHbIi GUABLTP «CUHAA NeHTax. MNepBble
nopuun ¢punbTpaTa oTOPOCHTE.



BoinonHeHue aHanusa:

1. HanonHuTe KonopumeTpuyeckyto npobup-
Ky aHanM3npyemom BoAon A0 Kpas, Tak YTo-
6bl 06pa3oBanca BbINYK/bI MEHUCK. Yaep-
XunBas NpPoOMpPKY PYKON B BepTUKASIbHOM
NOJIOXKeHMN, 3aKponTe eé npobkon. Yoean-
TeCb, YTO YNNOTHUTENbHOE KOMbLO XOPOLIO
npwuneraer.

2. W3Bneknte 06pasLbl 3TaSIOHHbIX PAaCTBOPOB
13 YNAaKOBKM U PACcnoNioXKNTE UX Ha POBHOM
FOPU3OHTaNIbHOM MOBEPXHOCTU Ha 6enom
doHe npobKoi BHU3.

3. TMpobupky c aHanu3upyemolr BOAON nepe-
BEPHUTE NPOOKOWN BHU3 N CpaBHUTE OKpa-
CKy nccnepyemoro obpasua co ctaHgapTHOM
XPOM-KO0anbTOBOW LUKANMION LBETHOCTU WA
NNEHOYHON KOHTPONbHOW WKanown. Habnto-

JanTe 3a OKpacKom BOAbl

p cBepxy, Ha 6enom ¢oHe, Npw
’g [OCTaTOYHOM  OCBELLEHUN.

Mo OKpacke nose MneHou-

HOWM LWKanbl unn obpaseuy

= OKpacKnm pacTBOpa XpOM-

[:_ KO6GaNbLTOBOM LKafbl U COOT-

Ansa nccnepyemoro obpas-
ua onpegenute Gnuxanwee
BETCTBYIOLLEE eMy 3HauyeHue
B rpagycax LBETHOCTM.

'

lMpumeyaHue. Ecnn uBeT M OTTEHOK oOb6pasua
BOA bl HE COOTBETCTBYIOT MOAEbHbBIM 3TaJIOHHbIM
obpasuam XpoM-KO6GanbToBOW LWKanbl, TO 3TU
nokasartesn OLEeHMBATCA KaueCTBEHHO, Hanpu-
Mep, «OKpacka obpasua KpacHO-KOpUYHeBasn».

OKpacka nccnegyemoro obpasua, BblpakeHHas
B rpaflycax LBETHOCTU, U €CTb KOJIMYeCTBEHHOE
3HauyeHne MyTHOCTM BOfbl, KOTOPOE MO3BONSET
cenaTtb BbIBOAbI O €€ KauecTBe C TOUKUN 3peHus
OpraHonenTUKN.

MpuzomoeneHue pacmeopos
0/12 WKasbl ygemHocmu

1. [purotoBneHne 0OCHOBHOIO CTaHAAPTHOIO
pactBopa (pactBop NO 1). B3BeweHHble Ha
aHanUTUYecknx Becax Hasecku (0,0875+
+0,0010) r ABYXPOMOBOKMCIOrO Kanua u
(2,0000+ 0,0010) r cepHOKUCNOro KobanbTa
MOMELLAIOT B MEPHYIO KONIBY BMECTUMOCTbIO
500 mn, pobasnsaT nunetkon 1,0 MA KOH-
LleHTPMPOBAHHOW CepPHOM KUCOTbI, PacTBO-
pPAIOT B AUCTUNNIMPOBAHHOW BoAe 1 OBOAAT
Ao meTku. PactBop cootBetctByer 1000°
LBETHOCTW.

2. [lpuroTtoBneHue pacTBopa CEPHOWN KUCIOTbI
(pactBop N2 2). 1,0 MNT KOHUEHTPUPOBAHHOM
CEPHON KUCNOTbl MAOTHOCTblO 1,84 r/cm?
C NOMOLLbIO MUMNETKN MOMELLAIT B MEPHYIO
Konby BmecTMMocTbio 1000 MmN 1 foBOAAT fO
METKN ANCTUNINPOBAHHO BOAON.

3. [AnAa npuroToBNeHuA WKasnbl LBETHOCTU UC-
nonb3yloT Habop uwmnuHgpoB Heccnepa
BMecTuMOoCTbio 50 mn. LLKany 3TanoHHbIX
pacTBOPOB ANA onpefeneHnsa LBETHOCTU
HY>XHO MOArOTOBWUTb MO anropuTMmy, Npwu-
BeleHHOMY B TeKCTe MeTOAUKU, a Takxe B
Tabnuue gna onpepeneHna LBeTHOCTU. JTa-
NIOHHble PACTBOPbI LBETHOCTM CTabWNbHbI
B TeYeHune 6 MecsLeB.

OnpepeneHne UBETHOCTM BOAbl KONMMYECTBEH-
HbIM METOLOM MO3BOJSIAET CPaBHUTb MOMyYeH-
HbI pe3ynbTaT C HOpMaTUBaMK U cAenaTb COoT-
BeTCTBYOLWMe BbiBOAbI. [TpegenbHo gonyctumas
KoHueHTpauua (MOK) moxeT otnuyaTtbca AnA
BOJ Pa3HOro Ha3HayeHuA.

BbicOKasa LBETHOCTb ABAAETCA TPEBOXKHbIM
NPY3HaKoOM 1 FOBOPUT O MNJIOXOM KayecTBe BOAbl.
BaXHO BbIACHUTb MPUUNHY UBETHOCTU. Hanpwu-
Mep, KENTbIA NN KENTOBATO-OypbiIli LBET BOAbI
rOBOPUT O HaNWuuUM CoefNHEHWN Xenesa u ry-

ANropuTm NPUroToBNEHUA LWKAbl
3TaNIOHHbIX PaCcTBOPOB A1 onpefeneHnsa LBEeTHOCTN

KonuyecTso pacTBOPa, M

HavmeHoBaHwMe pacTBopa

Homep aTanoHHoro pacteopa (npobbi)

1 NOPAAOK ero NCnoJsib30BaHNA

1 2 3 4 5 6 7 8 9
OcHoBHOM CTaH,El,ap;I'HbII/I pacTBop B 0,5 10 15 20 30 50 150 | 500
c uBeTHoCTbio 1000° (pacTBop N2 1)

PactBop cepHom kucnoTsl (pactsop N° 2)

HoBecT 06bEM B KaxkgoM LuunuHgpe go 50 mn

[pagycbl LBETHOCTU

0o | 10 ]| 20 | 30 | 40 | 60

100 | 300 | 1000




MYCOBbIX BeLLeCcTB, KOTopble 0bpasyloTca npu
NneperHnBaHMM PacTUTENbHOCTU. Takum obpa-
30M, OKpacKka BoAbl He BCerga yKasblBaeT Ha uc-
TOYHWK AaHTPOMOrEeHHOTO 3arpsA3HeHUs.
Bbicokas UBETHOCTb BOAbl yxyAwaeT eé
opraHonenTUYyeckne CBONCTBA N MIOXO BNUA-

NPUNOXEHME 3. METOAbI BMOMHAMKALUU

BuonHankauyma — 310 meToa onpegeneHns co-
CTOAHUA cpefbl MO HANNYMIO UK OTCYTCTBUIO
B HEW TeX WA UHbIX OPraHN3MOB, KOTOpPble Ha-
3bIBAlOT MHAMKaTopamu. [laHHble O KauecTBe
BOAbI, NONyYeHHble Npu nomowm bruonorunye-
CKNX METOLOB, MOXXHO COOTHECTU C oduLmanb-
HO NPUHATBIMW NOKa3aTeNAMU: KnaccaMm Kaye-
CTBa BOAbl, YPOBHAMU canpobHocTn. Canpob-
HOCTb— KOMMIEKC PU3NONOro-6MOXNMMYECKMX
CBOWCTB OpraHu3mMa, oOyCnoBnvBalOWNA €ero
CNoCcoOHOCTb 00UTaTh B BOAE C TEM UMV UHbIM
cofleprkaHMeM OpraHNYeCcKMX BELLEeCTB, TO eCTb
C TOW WM MHOW CTENEeHbo 3arpA3HeHunaA. Takon
aHanu3 MNo3BONIAET HaM CpPaBHUBATb [aHHble,
KOTOpble MOyYaloT Npy NomoLwmn NprbopHbIX
1 6GONOrNYECKNX METO/OB.

§1. BogaHble pacTeHUsA MakpodUThbI

MakpoduTbl Kak 6MOMHAMKATOPDI

MakpoduTbl — 3T0 BofHble GOTOCMHTE3NpPYIO-
wue pacteHna. OHU ABNAIOTCA JOCTAaTOUYHO YyB-
CTBUTENbHBIMWN UHANKATOPAMU COCTOAHUN Npu-
poaHon cpeabl Ux 06uTaHuA. BbipaboTaHHble
Yy HUX B npouecce aganTalyvOHHOW 3BONIOLUN
NPU3HAKN [OCTAaTOYHO YETKO MHAMLMPYIOT XU-
MWNYECKIMIN N OPTraHNYECKNI COCTaB BOAbI.
MakpoduTbl ABNATCA yaoOHOM ANa NCnonb-
30BaHNA XapaKTePUCTUKON rnapobnoLeHO30B —
61oNornMYeckx CUCTEM, BKJIOYAOLMX MOMNyns-
LMW pa3HbIX BUAOB PACTEHNUI, >KUBOTHbIX, MUKPO-
OpraHn3MoB, KOTOPble HAacenAlT onpeaenéHHbIN
yyacToK BOAHOro obbeKkTa. Takke MakpopuTbl
MOTYT ObITb MOLLHbIM GpaKTOPOM Cpefoobpa3oBa-
HWA, YTO CNYXKUT AOCTYMHbIM NOKa3aTenem psaga
NMapameTpOB COCTOAHUA BOJOEMOB 1 NPONCXOAA-
WKUx B HUX npoueccoB. MccnepoBaHma makpo-
GMTOLEHO30B AaloT BO3MOXKHOCTb AOCTATOYHO
6bICTPO OLEHUTb CTEMEHb aHTPOMOreHHOro BO3-
LENCTBMA Ha HUX N HA COCTOAHME SKOCUCTEM.

€T Ha pa3BUTME BOAHbIX PACTEHUI N )KUBOTHbIX
N3-3a PE3KOr0 CHUXXEHUSA KOHLEHTpaLuum pac-
TBOPEHHOIO KNC/IOpOJa B Bofe, KOTOPbI pac-
X0AyeTCA Ha OKUC/IEHVE COeVIHEHN Xene3a
N TYMYCOBbIX BELLECTB.

YpesmepHoe pa3BuTMe BOOHOW pacTUTeNb-
HOCTW HebnaronpuATHO ANA BOAOEMA U MOXET
ObITb NPUYMHON BTOPUYHOIO 3arpsa3HeHus. Pas-
NOXeHNe OTMEPLUMX PACTUTENbHbBIX OCTaTKOB
TpebyeT 3HAUMTENbHOIO KONMYEeCTBa pPacTBO-
PEHHOro B BOAE KNCIOPOAA Y MOXKET Bbl3blBaTb
3amop pbl6.

OcobeHHOCTN pa3BUTUA MAKPOPUTOB MO-
ryT CBUAETeNbCTBOBaTb 06 U3MEHEHUAX Cpefbl
nop BO34ENCTBUEM AaHTPOMOreHHOro GpakTopa,
TO eCTb YenoBeKoW feATeNnbHOCTW. Tak, mMac-
COBOE pa3BUTUE BUAOB CeEMeNCTBa PACKOBbIX
(Lemnaceae) yKasbiBaeT Ha Hebnarononyuue
B 03épHoN 3Kocucteme. Obunue PAckn Tpéx-
ponbHol (L. trisulca) roBoput o 6oratcTee 6mo-
reHHbIMU BeLLeCTBaMn BOAHOW cpefbl. bonbLuoe
Konunuectso Packu manon (L. minor) n MHoro-
KOpeHHMKa obblkHOBeHHOTO (S. polyrrhiza) mo-
XKeT CcBUAeTenbCcTBOBaTb 00 3BTPOPUpPOBaAHUM
BOAOEMA, TO eCTb €ro HacblLeHM 6MOreHHbIMU
BelecTBaMM, U O MPOMbILAEHHOM WX Cenb-
CKOXO3ANCTBEHHOM 3arpA3HeHun. MaccoBoe
pa3suTne Tenopesa anossupgHoro (Stratiotes
aloides) BepeT K 3abonauvBaHWIO BOAOEMA.
B mecTax MHTEHCMBHOro MOCTYMaeHus npo-
MbILISIEHHbBIX CTOKOB MPOUCXOAUT rmbenb pac-
TUTENbHbIX COOOLECTB.

MNoka3zatenamu 3BTPOGMPOBaAHNA BOJOEMOB,
NPOVCXOAALEro MOA BAWAHMEM AHTPOMOreH-
HbIX pakTopoB, ABnAloTCA: Aup (Acorus calamus),
PoronnctHuk  norpyxénHoii  (Ceratophyllum
demersum), Cycak 30HTUYHbIN (Butomus um-
bellatus), Poros wupokonuctHoin (Typha latifolia)
N MHOrMe apyrue BuAabl. Y4acTKM He NopBep-
raloTMCA aHTPOMOreHHOMy 3BTPObMPOBaHMIO,
ecnn TaM pacTéTt POroIMCTHUK NONYnorpy»KéH-
Hbin  (Ceratophyllum submersum). TlNokasa-
TeNb BOJOEMOB, XapaKTepur3YLWUXCA OTHOCU-
TeNnbHO 4YnCTOM Bogon, — PpecTt anbnuncknin
(Patamogeton alpinus), Poect BonocoBuaHbIi
(P. trichoides).



Mpwn nHankKaumm TPoGHOCTN BOAHON Cpeabl
C MOMOLLbIO OTAENbHbIX BUAOB PAaCTEHUN MOTYT
ObITb  MCMONb30BaHbl MPU3HAKN KU3HEHHOTO
COCTOAHUA pacTeHUN (pa3BuUTME HOPMalbHOe,
BbILLE VN HUXKE HOPManbHOr0) 1 06Wwmnin o6nmnK
pacTeHun.

§ 2. AZbrouHgmkaumsa

HecnoXHbiM 1 OBONIbHO MHPOPMATUBHBIM Me-
TOOOM ABNAETCA albroOUMHAMKaUMA — nccnepo-
BaHMe KayecTBa BOAbl MO COCTOAHMIO BOJOPOC-
nei. Bogopocnn 6bicTpee fpyrnx BOAHbIX Opra-
HU3MOB pearvpylT Ha 3arpsasHeHusa. Hannuuve
NN OTCYTCTBME BOAOPOCNEN Ha MeNKoBoAbe
y bepera peku BMAHO Npu nepBMUYHOM obChe-
AOBaHWW. 1nA oueHKN MCNonb3yTCcA BOAOPOC-
NN TPEX 3KONOrNYECKUX rpynn: GUTOMNNAHKTOH,
¢uTobeHToC 1 nepudutoH. OueHnBaeTca BU-
[0BOe pa3Hoobpasne 1 obunve otTaenbHbIX BU-
foB. lonynApeH MeToA, OCHOBAHHbIN Ha YuyéTe
OTHOCUTENbHOrO 06WMNMA BUAOB-UHANKATOPOB
canpobHocTh'. B KauecTBe nprvmepa npuBegem
pacuét MHpekca canpobHoctu MaHTne n bykka.

Unoekc canpo6bHocmu lManmne u bykka Bbl-
yncnsetcs no popmyne™:

__Xsh

>h
rae S — nHAMBUAYanbHasA canpobHOCTb KaXAo-
ro BuAa, h — UYNCNEHHOCTb BMAA WU OTHOCK-
TeNbHasA YacToTa BCTPEYAEMOCTY, BbiPaXKeHHas B

6annax ot 1 go 5 (cnyyarHble Haxogkn — 1, ya-
CTasA BCTPEYaeMOCTb 3, MaCCOBOE pa3BuTne — 5).

S

Takum 06pa3om, cam UHOEKC — 3Mmo cpedHee
3HayeHue canpobHocMu 8cex Hall0eHHbIX 8UOOS,
C yuémom ux obusnus. bbina nprHATa cnegyowan
yncnoBana WKana AnAa canpobHocTn (Kak opra-
HU3MOB, TaK 1 BOJOEMOB): onurocanpobbl — 1,
B-me3ocanpobbl — 2, a-me3ocanpobbl — 3,
1 nonucanpobbl — 4. [ocunTas cpeaHee 3Have-
HMe canpobHOCTN BCeX HAaNAEHHbIX BUAOB, MOX-

* CanpobHOCTb — KoMMnneKkc $r3nonoro-6noxnmm-
UeCKMx CBOWCTB OpraHu3mMa, obycnoBnvBaloLui ero
CnocobHOCTb 06UTATb B BOAE C TEM UN UHBIM COflepKa-
HMEM OpraHUYeCcKnx BELEeCTB, TO €CTb C TON UK NHOW
CTeneHblo 3arps3HeHn

**  MycaToBa O.B. buonHgmkauma n 6uonospexgeHus:
Kypc nekumin. — Butebck: 13g-80 YO «BI'Y um. IN. M. Ma-
weposa», 2005. — 83 c.

HO onpenenntb Cal'lp06HOCTb BCEro BOAOEMa.
STO MO3BONUT caenaTtb BbiBOAbI 06 YpOBHE €ro
3arpA3HeHunA.

B nonucanpo6bHoi 30He Habniopaetca peduuymt
KMCnopoda, B BOAE COAEPXUTCA 3HauuTenbHOe
KONMYECTBO HECTOMKNX OPraHNYECKNX BELLECTB U
MPOAYKTOB MX aHa3pobHOro pacnaga. Takke Ha-
6niopgaetca obunve nHdy3opuii 1 HGaktTepuii, Bu-
[OB BOAOPOC/IEN HEMHOTO: 3TO XJ10pensa, NonTo-
Ma 1 HeKoTopble B1Abl xnamuaomoHag. Mpu stom
YMCNIEHHOCTb BOZOPOC/IEN MOXET ObITb BbICOKOIA.

B me3ocanpobHoi 30He BMAOBOE pPa3HOO-
6pa3uve Bogopocnen 6onbwoe. Hannume meso-
canpo6oB roBOpUT O CyLLLECTBOBAHUM OYaroB 3a-
rPA3HEHNA B OTHOCUTENIbHO YMCTbIX BOAOEMAX,
Hanpumep, y c6pOCOB OUYULLEHHbIX BOL rOpPOA-
CKOW KaHanu3auuu. TunmyHble me3ocanpobbl —
3HTOpoMopda, MOHOopaduaANyM, CTUrEOKSIOHU-
YM TOHKWUI, OCUUNNATOPUA KOPOTKasd, OoCuu-
NATOPMA BbIJAOWAACA, HUTUWNA UINOBUAHASA,
XNaMNAOMOHAC, LUMKNOoTeNNa MEHErvHM, FOHNYM
HeKTOpasbHbIN, KNOCTEPUYM UrONbYaTbIn N Jpy-
rme. B nnaHKTOHe npeobnapatoT MHOrMe AnaTo-
Mewn, B cocTaBe 6eHTOCa 1 nepnudnUToHa — Kna-
podopa, cnnmpornpa, 3urHeMa, MUKpoLMCcTuC.

B onurocanpobHoli 30He BOgopoCIM pas-
HOOOGPa3Hbl, HO YNCIIEHHOCTb X HeBenmnKa. Onu-
rocanpobbl BCTpPeYaloTCcA MPenMyLLECTBEHHO B
YNCTbIX POAHUKAX, B MOYAKMHAX Ha BEPXOBbIX
6onoTax, B peuHbIx pyderikax. OnurocanpobHble
BOAOPOC/I: MUKPOCTEepUac, KoCMapuym, CUHypa.

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

Apyron pacnpocTpaHEHHbIA CMOCO6 OLEeHKU
KauyecTBa BOAbl B TeKyLMX BOAAX OCHOBAH Ha
N3yYeHN JOHHbIX 6€CNO3BOHOYHbIX — MaKpo-
3006eHTOCa. boNbWNHCTBO AOHHbIX 6eCcno3Bo-
HOYHbIX CPaBHUTENbHO KPYMHbI, BUAHbI HEBOO-
PY>K€HHbIM B3rnAaA0M, ManonoABW»KHbl, 1 NO3TO-
My UX nerko cobmpatb cauykom. M3-3a manonog-
BMPKHOTO 06pa3a XM3HM OHM He MOTyYT n3bexatb
BAVAHMA MOMaBLIMX B BOAY 3arpA3HAOLMX
BelecTB. OTO NO3BONAET rOBOPUTb O TOM, UYTO
COCTOAHME GEHTOCHBIX OPraHM3MOB Niyylle OT-
pa)kaeT KayecTBO BOAbl B NCCNefyeMON peuke.
K Tomy e MHOrve BuAabl OOHHbIX XXMBOTHbIX
NPOBOAAT B BoAe GOMblUYI0 YacTb CBOEro W3-



HEHHOrO LKA, TaknMm 06pa3omM, Ha COCTOAHMNE
coo06lLecTB OeHTOCa BNNAET He TOJIbKO KauecTBO
BOAbI B JAHHbIA MOMEHT, HO 1 B MPOLLJIOM.

Huxe npuseaeHbl ABa LWMPOKO UCMOSb3yeMblX
Hecneunanuctamm metoga 6Guonornyeckom
OLeHK/ KauecTBa Boabl — memod Maliepa
u memoo Byouesucca'.

ObopyoosaHue 018 ombopa npob:

Ana paboTbl Ha Hebonbwol rnybuHe MOXKHO
NPUMEHATb NPOCTO KPYrNyto EMKOCTb, MeTannu-
YecKyto NN NIacTUKOBYHO, C ANAMETPOM AiHA He
MeHee 10-12 cm. EMKOCTb Ha fHe AOMmKHa MMETb
HECKOJIbKO HeOOSbLUVX OTBEPCTUN ANA NPoXoaa
BoAbl. Takyto OaHKy, Cnerka noKpyumnBas, Hy>KHO
«BBUHTUTb» B HO, @ MOTOM NePEBEPHYTb U Bbl-
HYTb BMeCTe C FIPYHTOM.

[na cbopa 6GEHTOCA MOXHO WCMONb30BaTb
W NIOTHbIN cayoK. [lnameTp BXOAHOIo OTBEPCTUA
cayuka [o/KeH bbiTb He meHee 25-30 cm, a anu-
Ha MaTepyaToro KoHyca — B 2,5 pa3a 6onbLue.
[nA n3rotoBneHmA cauka ygobHo ncnonb3oBaTb
CYHTETMYECKYI0 TKaHb C MenKkon Aavenkon. Mecto
KpenneHna MmaTepyaToro KoHyca K obpyuy peko-
MEHAYEeTCA O6LWNTb MONIOCKON MIOTHOW TKaHU
(6pe3eHTOM) — 3TO NPOANUT CPOK €ro Cyxobl.
CauoK HaféXHO HaCaXMBAETCA Ha PYKOATKY
anuHon 1,5-2 m. Mocne paboTtbl B BOJOEME ero
065s3aTeNbHO HaJ0 XOPOLUO NPOCYLUNTb.

AnAa npombiBKM Npo6 rpyHTa Heobxoaumo
NMeTb cneymanbHoe cnTo. Jlyylle BCero ncnosb-
30BaTb CneyyanbHble 3ePHOBbLIE U MOYBEHHbIE
cuTa. Ecnmy Takux HeT, TO MOXHO UCMOJb30BaThb
Aypwnar unm obblyHoe CUTO.

Om6op npob:

Mpobbl cnepyet oTbMpaTbh B CpefHMX NO BCEM
napameTpaM yyacTKax BOAOEMA; MpPY BO3MOX-
HOCTM «06naBnMBaTbh» 06a 6epera. Ha ctosuem
BogoéMe Hambonee nokasatesibHbl 6yayT npo-
6bl, B3ATble Ha MPMOPEXHbIX yyacTKax. [ocTa-
panTecb m3beratb CAULIKOM TYCTbIX 3apocnen
pOro3a, TPOCTHUKA M MPOYMX BOAHbIX PAaCTEHWIA:
Tam BOAa OObIYHO uulle, YeM B OCTallbHOM BO-
[OEMe, 1 Balla OLieHKa MOXeT OKa3aTbCA 3aBbl-
WeHHoW. Ha peke nnn pyube nyyiie 6patb npo-
6bl Ha NepeKaTax UM Ha NPUOPEXHbBIX yYyacTKax
C He CIULIKOM ObICTPbIM TeYEHUEM.

* MarTiokac K. OnpegeneHne KayecTtBa BOAbl MO AOH-
HbIM »KMBOTHbIM. — YTAHa, JIntea: 3A0 «YTAHOC VIHapa»,
Knannepa, 2005. — 90 c.

CauoK unu ckpebokK CTaBAT Ha AHO 1 NPOBO-
AAT M HECKOMbKO pa3 B 06e CTOPOHbI, OXBaTbl-
Bas Kak MOXHO Oonbluee NMPOCTPaHCTBO U CO-
cKpeban BEpPXHIO YacTb rpyHTa. MOXHO Takke
PacrnonoXnTb CKPeOOK HUXKe MO TeYEHUIO U BO-
POLNTb FPYHT HOTOW, YNaBnMBasa CKPebKom Bce
OpraHn3Mmbl, KOTOPble CHOCATCA TeUEHEM BHU3.
HabpaB focTaToyHOE KOMMYECTBO FPyHTa, OpY-
AVie N0Ba BbITaCKMBAOT N NMPOMbIBAOT B TOM Xe
BOAOEME, MOKa BOAA He CTaHeT MpO3payHoMN.
KpynHble KamHW, a Takke NpubpexxHble pacTe-
HUA TOXKE HAA0 BbITALMTb N BHAMATENIbHO OCMO-
TpeTb. Bce 3ameueHHble OpraHN3mMbl CMbIBatOT-
CA B CayoK. [PYyHT M3 GAHKN HY>XHO MOMECTUTb
B CUTO C MENKMMN OTBEPCTUAMU He Bonee 1 MM,
N TOXe NPOMbITb.

B cBA3M C Tem, UTO yCNnoBMA Ha AHE HEOQHO-
pOAHbIE Y MOTYT CUIbHO OTAINYATLCA JdaKe Ha
COCefHMX yyacTKax, Heobxoaumo o6A3aTenbHO
0OTOOpaTb HECKOMbKO MPO6 Ha KaXkAoW CTaH-
UMM — yyacTke BOAOEMa, Ha KOTOpoM OoTbumpa-
toTca npobbl. Ecnv BOAOEM OTHOCUTENBHO He-
60nbLION, AOCTAaTOYHO 5 Ha KaXKayl CTaHUuMio.
Bce npobbl, B3ATbIE HA CTaHLMK, aHANN3MPYIOTCA
Kak oaHa.

Paz6op npob:

Mocne TOro, Kak opraHM3mMbl MOMMaHbl, NPOU3BO-
AVTCA NX onpepeneHne. [Ina sToro Heo6xoaMmo
BHMMaTENIbHO PAacCMOTPeTb Becb ynoB. Bam no-
HapgobuTca nyna, a nyJwe ase: 3-x n 7-10 Kpat-
Hble. 3amMmeyeHHbIX XUBOTHbIX MWHLETOM BbIHU-
MaloT M3 KIOBETbI U CaxatoT B Hebosblune EMKO-
CTW € BOAOW: Yawwkm MeTpn nnn 6aHouKn ns-noa
nekapcTB. Pa3Hble »KMBOTHble (MNABKY, ABYCTBOP-
yaTble MOJUTIOCKM, IMYMHKM HAaCEKOMbIX) MOCaau-
Te B pa3Hble 6aHOUKM. TaK MX nerye cocymTaTb U
TpyLAHee noTepATb YTo-Nnbo 13 ynosa. OcobeHHO
BaXXHO OTCaAUTb OTAENbHO KPYMHbIX XUBOTHbIX
BPOAE MOJSITIOCKOB N XULLHWNKOB, TaK Kak OHW MO-
ryT pa3gaBuTb UM CbeCcTb CBOMX cocepent. [Ana
NOBAN MENKNX XNBOTHbIX MOXXHO MCMONb30BaTb
nMNeTKy, a bbICTPO NnaBatoLMX yao6HO oTnaBNu-
BaTb NMPY MOMOLLM YaNHOW JTOXKKN.

Korga Bce opraHusmbl 6yayT pa3meLleHbl Mo
6aHKaM, MOXXHO NPUCTYNaTb K ONpeaeneHunto nx
BVAOBOW MPUHAANEXHOCTU.

Ecnu HeT BO3MOXKHOCTU Cpa3y nogpobHo pac-
CMOTpPEeTb MOMMAHHbIX XWUBOTHbIX, YIOB MOXHO
COXpPaHWTb B INTPOBOI HaHKe C BOJOM, He 3aKpbl-
BaA €€ MNOTHOW KPbIWKOW. YUTUTE, YTO BbINOB-
NEHHble KNUBOTHbIE MOTYT MOrMO6HYTb, 0COBEHHO



6bICTPO 3TO NponcxoanT B TENNyto norogy. Mocne
naeHTMdMKaunum opraHM3amMoB Heobxoammo Bbl-
NYCTUTb VX B eCTECTBEHHYIO Cpefly 0OUTaHus.

Memoo Matiepa

MeToanka nogxogut ansa nobbix TUNOB BOAO-
émoB. OnpepeneHne KavyecTtBa BOAbl BOAOEMA
no metogy ®. Manepa He TpebyeT onpegene-
HUMA XKMBbIX OPraHN3MOB C TOYHOCTbIO 4O BMAA
W noaxoguT ansa nmoboro Tuna BogoémoB. Me-
TOA WCMNOoNb3yeT XapaKTepHOCTb Pa3fINYHbIX
rpynn BOAHbIX 6€CNO3BOHOYHbIX K BOAOEMAM
C onpegenéHHbiM YpPOBHEeM 3arpA3HEHHOCTU.
OpraHn3mMbl-MHAMKATOPbl OTHECEeHbl K OAHOMY
13 TPEX pa3aenos:

OpraHu3mbl ObuTtatenn
ObuTtatenu . ..
CpefHen cTeneHn | 3arpAasHEHHbIX
UYMCTbIX BOJ -
YYBCTBUTEIbHOCTU BOOOEMOB
JInunHkn bokonnas JInunHkn
BECHSHOK PeuHoil pak KOMapoB-
3BOHLIOB
JInunnHkn JInunHkn cTpekos H
MoAEHOK JINUMHKM Musski
TINMYUHKA KOMapoB- BopsaHom ocnuk
PYyYEHUKOB | fONrOHOMeK MNpynoBuku
JInunHkm Monntocku- JInunHkn
BUCJTIOKPBINIOK | KaTyLLKK MOLWKK
[BycTBOpYa- Monntocku- ManouetrHko-
Tbl€ MOJUTOCKM | )KUBOPOAKM Bble UepBu

Hy>KHO OTMeTUTb, Kakne 13 NpuBeREHHDBIX B Tab-
e NHAMKATOPHbIX Fpynn 06Hapy»KeHbl B MPO-
6ax. KonnuectBo ob6Hapy»KeHHbIX Fpynn 13 nep-
BOro pasgena Tabnuubl HEO6XOANMO YMHOXNTb
Ha 3, KONMYeCTBO rpynn 13 BTOPOro pasgena —
Ha 2, a n3 Tpetbero — Ha 1. Monyumslumeca umd-
pbl CKNagpbiBatoT. 3HaUeHre CyMMbl 1 XapaKTepu-
3yeT cTerneHb 3arpA3HEHHOCTN BOJOEMA.

Ecnn cymma 6onee 22, BOJOEM YMCTBIN U OT-
HOCUTCA K 1 Knaccy KayecTBa. 3HaUYeHMA CyMMbl
oT 17 oo 21 roBOpAT O BTOPOM Kacce KayecTBa,
Kak 1 B MepBOM CJlyyae, Tako BOJOEM OyaeT
OXapaKTePMU30BaH Kak onnrocanpobHbin. OT 11
[0 16 6annoB — 3 Knacc KayecTBa C YyMepPeHHOM
3arpAsHeHHoOCTbIo (6eTa-me3ocanpobHas 30Ha).
Bce 3HaueHuA meHbLue 11 xapakTepusyioT BOJO-
€M KaK rps3Hbli, anbda-me30canpobHbI Um xe
nonmcanpo6HbIN. ITO 4-7 KNaccCbl KayecTBa .

¥ Marnbim pekam — Hallly 3a60Ty: MpaKTUyecKkoe noco-
6ue onA WKOJbHbIX SKONOrMYecKkmx Knybos / nog pes.
B.H. 3yeBa. — MuHck: MeguncoHnT, 2014. — 120c.

MNpocToTa nyHuBepcanbHOCTbL MeToda Mane-
pa AaoT BO3MOXHOCTb ObICTPO OLEHUTb COCTOA-
Hue uccnegyemoro Bogoéma. ToyHOCTb meTofa
HEBbICOKA, HO eC/iM MPOBOAUTb UCCNedOBaHUA
KauyecTBa BOAbl PErynsapHo B TeYeHne Kakoro-To
BPEMEHN 1 CPaBHMBATb NOJyYEeHHbIe pe3ynbTa-
Tbl, MOXHO MOHATb, B KaKyl0 CTOPOHY U3MEHAET-
CA COCTOAHME BOOOEMA.

Memoo Byousuca

Memood Byousuca (Memoo buomuyeckozo UHOeK-
€a) — oAWH 13 Hanbonee HaféXHbIX U LWMPOKO
MCMONb3yeMblX B MMPE METOA0B 61ONOrMYeckon
OLIEHKW BOJbl.

NHpekc ncnonb3yetca TONbKO AnA nUccnefoBa-
HUA peK YMEepPeHHOro nosAca u AaeT OUeHKY KX
COCTOAHMA MO NATHAALATUOANbHON LWKane.

NHpekc ByauBmcca yumTbiBaeT cpasy ABa
napameTpa 6GeHTOCHOro coobuwecTBa: obLee
pa3Hoo6pa3ne 6ecrno3BOHOYHbIX U Hanuune B
BOJOEME OpPraHM3MoB, NprHagaeXawmx K «mMH-
AVKATOPHbIM» rpynnam. B atu rpynnbl o6bean-
HeHbl XXNBOTHbIE, XapaKTepusylowmneca onpege-
NEeHHON cTeneHblo canpobHocTw. Mpu nosbiLe-
HUW CTeneHU 3arpA3HEHHOCTM BOAOEMA npesd-
CTaBUTENM 3TUX FPYNN MCYE3al0T M3 Hero npu-
MEPHO B TOM NopAAKe, B KAKOM OHU NMPUBEAEHDI
B Tabnuue «brnotmuecknin nupgekc Byamenccan.

[na oueHKn cocToAaHMA BOJOEMa No meTtoay By-
AVBUCCA HY>KHO:

1. BbIAAICHUTb, KaKne WHAMKATOpPHble TPyMmbl
nmerTca B nccnegyemom Bogoéme. lMNounck
HauYMHaIT C Hanbonee YyBCTBUTESbHBIX K 3a-
FPA3HEHUIO MHOANKATOPHbIX FPYMNM: BECHAHOK,
3aTeM NOAEHOK, PyYeNHNKOB U T. 4. iImeHHO
B TAaKOM MopsAAKe WHAVKATOPHble rpynnbl
pacnonoxeHbl B Tabnuue. Ecnn B nccnegye-
MOM BOAOEME MMEITCA NMNUMHKU BECHAHOK
(Plecoptera), cambIx «UyTKUX» OPraHM3MOB,
TO pganbHenwan paboTta BeAETCA NO NepBom
NN BTOPOW CTpokKe Tabnuupbl. o nepBoii —
ec/In HanfeHO HeCKOSIbKO BUAOB BECHAHOK,
1 MO BTOPOW — eC/in HaNAEeH TONIbKO OAVH.

Ecnun HUm¢ BecHAHOK B Mpobax HeT, Liem
B HMX NIMYNHOK noaéHok (Ephemeroptera) —
3TO cnegyiowan no YyBCTBUTENIbHOCTU WUH-
AnKaTopHasa rpynna. Ecnv oHn HangeHbl, pa-
60TaeM C TpPeTben UNN YeTBEePTON CTPOKOW



Tabnuubl. Mpu oTCYTCTBUN HUMP NOAEHOK
obpalyaem BHUMAHME Ha HanMune NNYMHOK
pyyernHnkos (Trichoptera) n . a.

OueHunTb 06lee pa3Hoobpa3ne 6eHTOCHbIX

opraHnsmos. MeTtoguka Bygusucca He Tpe-

6yeT onpefeneHna Bcex NONMaHHbIX »KNBOT-

HbIX C TOYHOCTbIO 4O BMAa, 3TO OblBaeT TpyA-

HO caenatb gaxe npodpeccnoHany. Jjoctatou-

HO onpeaenunTb KONMYeCTBO OOHAPYKEHHbIX

B Npobax rpynn 6eHTOCHbIX OpraHN3MoB. 3a

«rpynmny» NPUHYMAETCA:

— mobon BuA NIOCKMX 4YepBel, MOJIO-
CKOB, NMUABOK, PaKoobpa3HbIX, BOAAHbIX
Knewiewn;

— nmobon BMA BECHAHOK, CETYATOKPbIIbIX,
XKYKOB, 060 BN NUUYNHOK APYTMX ne-
TaloLWMX HACEKOMBIX;

— KJ1lacC ManoLweTUHKOBbIE YepBY;

— mobon pop NoféHok Kpome Baetis rho-
dani;

— nboe cemelriCcTBO PyYENHNKOB;

— CemenCTBO KOMapOB-3BOHLOB (IMUYNHKN)
Kpome Buaa Chironomus sp.;

— Chironomus sp.;

— JIMYNHKM MOLLKM (cemencTBo Simuliidae);
— KaXkObl/l M3BECTHbIN BUA JIMUMHOK ApY-
rMX NeTarLWwmx HaCeKOMbIX.

Onpenenns KONMYeCcTBO 06HaPY»KEHHbIX B MPO-
6e rpynn, HeO6XOAMMO HaNTV COOTBETCTBYIOLLNIA
cTon6el, Tabnunubl.

3.

Ha nepekpecTke HalgeHHbIX cTonbua w
CTPOKM B TabnvLe HaiTN 3HaYeHne NHAEKCA
ByouBucca, xapakTepusyioulee wuccnegye-
MbIl1 BOOOEM.

Ecnn Bogoém nonyuaet ot 0 go 2 6an-
NOB, OH CUJIbHO 3arpsi3HEH, OTHOCUTCA K Mo-
nucanpobHol 30He, BoAgHOE coobLecTBo
Haxo4uUTCA B CUJIbHO YTHETEHHOM COCTOSA-
Hun. OueHka 3-5 6annoB roBopuT o cpea-
Hel cTeneHn 3arpA3HEHHOCTM, anbda-
Me30canpobHan 30Ha, a 6-7 6annoB — o He-
3HaunTeNIbHOM 3arpA3HeHNn Bogoéma, beTa-
Me30CanpobHbI ypoBeHb. Ynctble, onuro-
canpob6Hble peKn 06bIYHO NOJYYatOT OLIEHKY
8-10 6annos., a ocobeHHOo 6oraTble BOAHbIMM
obuTaTenAmMm yyacTku MoryT 6biTb OLLEeHEHbI
1 6oree BbICOKMMM 3HAYEHNAMN NHOEKCA.

Tabnuua. bBuotnuecknin nHpekc Byansucca

YacTo Habn tofaemMad nocnenoBaTeibHOCTb

BuoTuuecknin Hgekc npy oéwem
§ % [pynnbl OpraHM3mMoB T::'C_:/c":;::‘;:": KONnYecTBe NPUCYTCTBYIOWMX rpynn
o9 y A2 101 2-5|6-10]11-15|16-20| 20...
U m
3 § JINUNHKM BECHAHOK bonbwe 1 BnAaa - 7 8 9 10 [11-...
S 8 181a 6 | 7 | 8 | 9 [0
z % JInunnHkm nopéHok (Ephemeropra) Bbonbue 1 BMga - 6 7 8 9 |10-...
2 5 |Kpome Buaa Baetis rhodani 18UKg 5 6 7 8 9-.
% E JInunHkm pyueiiHmkos (Trichoptera) bonbue 1 BMpa - 5 6 7 8 9-
© S
s 3% 18UA 4 | 4 5 6 7 |8-.
2 2
% 5 | bokonnasbl 3 4 5 6 7 8-.
o o0
5 E BoasHom ocnmk (Asellus aquaticus) 2 3 4 5 6 | 7-.
I
? £ [onuroxersi VN INYNHKM 3BOHLIOB 1 2 3 4 5 6-.
0o
s F OTcyTCTBYIOT BCe NpUBELEeHHbIE Bbllle rpynnbl 0 1 2 - - -




§3. Onpegenutenu

OnpeaennTenb BOAHbIX PAaCcTeHUM
(usemHas sk/1adKa)

OnpeaenunTe/ib NPEeCHOBOAHBIX
6ecrno3BOHOYHbIX"

OcHoBHas 3apjauya onpepeneHusa nwboro op-
raHM3Ma CBOAUTCA K BbIACHEHWIO €ro npaBusib-
HOrO HayYHOro Ha3BaHWA M YCTAHOBMIEHWIO €ro
NonoXeHuaA B obLlen cncteme opraHusmos. Mpu
3TOM KaKAbll OpraHn3m JOMKeH OblTb OTHECEH
K KaKoMy-TO BMAy, 3TOT BUA K onpefenéHHoMy
poay, pof — K CeMenCTBy, CEMeNCTBO — K OTpsA-
4y, oTpAd — K Knaccy, knacc — K tmuny. OgHako
B AJAHHOM OMnpeaenuTene Mbl pewmnim oTKasaTb-
CA OT 300J/10MMYeCcKON CTPOrocTn, KoTopas no-
wna 6bl B ywepb npoctote n 4OCTYyNHOCTU. Haww
onpegenuTenb NO3BOMWUT BaM HalTW TO Ha3Ba-
Hue, ynoTpebneHne kotoporo bynet Havbonee
KOPPEKTHbIM.

NMonmaB n TWaTeNbHO PAacCMOTPEB oOpra-
HI3M, Bbl MOXKeTe 06paTUTbCA K BBOJHOWN Tabnu-
ue. 3gecb HeobxoauMo BbIOpaTb, K Kakow rpyn-
ne ¢popm (rybku, yepsm, MOIIOCKA U T. Ai.) OTHO-
CUTCA Ball OOBEKT. 3aTeEM MOXHO NEPEXOAUTb K
COOTBETCTBYIOLLEN OnpeaenuTenbHoOn Tabnuue.
OTbllunMTE PUCYHOK, HAa KOTOPbIA MOVMaHHbIN
06beKT Hambonee MOXoX. BaxkHble Mpu3HaKu
OnucaHbl 1 NMoMeyYeHbl CTpenkamu. B KauecTse
Ha3BaHWA ANA XUBOTHOIO Mbl MpeAiaraem Te Ha-
3BaHWA, KOTOPblE BblAENEHbI KYPCUBOM.

* [loneBol onpegenuTesib NPECHOBOAHbIX 6eCno3Bo-
HOUHbIX. — M., 2006. — 16 c. MaTepuan noaroToBfeH
BcemupHbIM poHOOM AMKOW Npupoabl.

MHorne 6n1M3KOpPOACTBEHHbIE BUAbI MJIOXO
pasnnuMMbl 1 NPaBUIbHO OMpeaennTb UX MO-
ryT TONbKO cneumanucTbl. B gaHHOM onpegenu-
Tene NpeacTaBfeHbl TONIbKO Hanbonee yacTtble
N CPaBHUTENbHO NErko onpegensembie BUAbI.
Mo3ToMy BeCcbMa BEpOATHO, UYTO OOHApYKeH-
HbIA BaMM OpraHM3m He OyfgeT MOXOX HU Ha
OOVH PUCYHOK, K HemMy He ByaeT nogxoanTb HK
OAHO onucaHue. B aTom cnyyae B KauecTBe Ha-
3BaHUN Nyylie ynoTpebnAaTb BblAeNeHHble Kyp-
CMIBOM Ha3BaHUA CEMENCTB, OTPAAOB UM Knac-
COB, KOTOpble TaKXe MpuBoaATcA B Tabnuuax.
Hanpumep, Bbl noiManu yepseobpa3sHblil opra-
Hu3m (Tabnuua lll), kKoTopbin No opme Tena, Ha-
JINYNIO MPUCOCOK M CNOCOBY ABMXKEHUA KpPaiHe
MOXOX Ha NMUABOK, OAHAKO OH He MOXO0X HU Ha
OAVH 13 PUCYHKOB, NpeACTaB/eHHbIX B AaHHON
Tabnuue, N y Hero OoTCYTCTBYIOT OTMEYEHHble
npu3Haku. B 3Tom cnyyae Bbl MOXeTe Ha3BaTb
ero nuABKOW, U 3TO Ha3BaHMe OyaeT BMOjHe
npaBuIbHbIM. YTOObI y3HaTb, KaKyld VMMEHHO
NMABKY Bbl MoManu, obpaTtutech K 6onee noa-
pobHOMy, npodeccnoHanbHOMYy onpegenute-
JII0 NN K CeLanncTy.

Onpegeantenu A albroUHAUKaL UK.
Bugabl Bogopocei
(ysemHas eknadka)



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) [g]
¥ § —[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) @
[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

Jluyurku 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
]
[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 @l 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
a Opiowke ! 7 o6unbHo Teno {
Tpu \ MOKpbITOE BaSibKOBaTOE ,
XBOCTOBbDI BOJIOCKaMM >
HUTU ft @
® S,
/ ® /f\\
i N if\ \Q
JIUYUHKU 8eCHAHOK Jlu4uHKU XyKo8 JIUMUHKU BepmsYKU
(oTp. Plecoptera) l (otp. Coleoptera) (Gyrinus sp.) gl
[1Be xBOCTOBbIE v P
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Ta6bnuua 6-b-2

JluyuHku Hacekomobix (NpofosKeHne) fa]

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) 8l
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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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oTp. babouku (Lepidoptera)
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(Nymphula nymphaeata)
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3©

-
i

L)

.

g

ey
-g:’_ @l XapakTepHoe nonoxeHune
Yexnmk necyaHbin o -"'i'.) NIMYMHKIN B Yexnke

L =

YMNIOLWEHHbIN

=
YexnmnKk necyaHbii, '
rno 6okKam ero nex<at
KPYMNHble MeCYMHKM

YexniKkn KpynHble, paCTI/ITeJ'IbeIe
yacTuubl GOPMUPYIOT CNUPAbHBIN PUCYHOK




Onpede/siume/ib 800HbIX pdcmeHull

Avip 06bIKHOBEHHbIN
Acorus calamus

CycaK 30HTUYHbIN Poros yskonucTHbi
Butomus umbelldtus Typha angustifolia

Packa manas
Lémna minor

XBOLY NPUpPEYHbIN Tenopes anossuHbli  POros LWpoKOANCTHbIN
Equisétum fluviatile Stratidtes aloides Typha latifolia
®orto Christian Fischer ®oro Christian Fischer

Packa TpéxponbHasn
Lemna trisulca
®oto Christian Fischer

TpOCTHMK O6bIKHOBEHHbIN MHorokopeHHUK 06bIKHOBEHHDI
Spirodela polyrrhiza leaves Spirodéla polyrhiza

Poect BonocoBuaHbIN Ppect nnaBatowuni
Potamogeton trichoides Potamogeton natans
®oTo Hukonai fertapés ®oto Christian Fischer



Onpedesiumesu 018 anb2o0uHOUKayuu. Budel sodopocseli

Snaxucta dpuKycosas MonucndoHma yepHetowan KoKKOTMNI0C yCeUeHHbIN Munanenna npnbpexHas
Elachista fucicola Polysiphonia nigrescens Coccotylus truncatus Pilayella littoralis
®oto Gabriele Kothe-Heinrich ®orto Pierre-Louis Crouan ®oto Gabriele Kothe-Heinrich

MMnbaeH6paHama KpacHas Oypuennapusa Ypocnopa K1CTOUKOBMAHas YnbBa KulleyHasn
Hildenbrandia rubra Furcellaria lumbricalis Urospora penicilliformis Ulva intestinalis
®oto David Fenwick ®oto anbollenessor.com ®oro Linda Kjeer-Thomsen ®oto W. Carter

YnbBa npopacraroLias YnbBa canatHas DyKyc ny3blpyaTbii CTMKTUOCUDOH CKPYHEHHDbI

Ulva prolifera Ulva lactuca Fucus vesiculosus Stictyosiphon tortilis
®oto M. Lindeberg ®orto H. Krisp
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Llepamunym ToHKOpOrui
Pri3oknoHnym npubpexHbii Knagodopa cbopHas Ceramium tenuicorne
Rhizoclonium riparium Cladophora glomerata ®oto Bollner, H. Rfutsky
®oto Bunker, Brodie, Maggs & Bunker

Knapnodopa ckanbHas DKTOKapnyc CTPYYKOBUIHbIN
Cladophora rupestris Ectocarpus siliculosus
®oto Gabriele Kothe-Heinrich ®oro Akirapeters




MPUNOXKEHWME 4. XMMHUYECKME METO/Abl UCC/IEAOBAHUA KAYECTBA BOAbI

Haunbonee pacnpocpaHeHbl iBa XUMUYECKUX Me-
TOAa NCCneaoBaHNA KauecTBa BOAbI: KOIOMETpU-
YyecKn 1 TUTpUMeTpuYeckuin. ns obuwecTeH-
HbIX 3KONOrMYecKknx MccnefoBaHnin Hanbonee
npuemsiiem BU3YalbHbI KONOPUMETPUYECKNIA
meTtoa, Hanbonee ygobHO NCNONb30BaHME TeCT-
MONOCOK. XOTA, eCNKn rpynnon HabngeHnsa pek
PYKOBOAUT XUMUK, TO TUTPUMETPUYECKNIA METO
[acT 6bonee TOYHbIV pe3ynbTar.

XvMnyeckme meTtoabl NO3BOMAKT onpege-
NATb 06LMe 1 CyMMapHble Noka3aTesn KayecTBa
BOAbl (PAaCTBOPEHHBIN KUCNOPOA, BOLOPOOHbIN
nokasatenb, bIK, XMK, o6bwuin docdop n ap.),
copepkaHne 6UOreHHbIX N1EMEHTOB, METasNOB,
OpraHnYyeckux 3arpasHutenen, Hanpumep, MAB.

Hwu>xe nprBefeHo obuee onvcaHne Konopu-
METPUYECKOrO N TUTPUMETPUYECKOTO METOLOB .

KosnopumeTpuueckuii MeTos aHa/in3a Bogbl

KonopumeTtpuuecknm (0T aHrnninckoro colour —
LiBET) Ha3blBaeTCA MeTo[ aHann3a, OCHOBAHHbIN
Ha CPaBHEHUWN KQYeCTBEHHOIO U KONTMYECTBEHHO-
ro U3MeHeHnA NOTOKOB BUAMMOrO CBeTa Npu nX
MPOXOXAEHUN Yepe3 UNCCNeayeMbI pacTBoOp U
pacTBOp cpaBHeHUA. Onpeaensaemblii KOMNOHEHT
NPY NOMOLM XMMUKO-aHAIMTUYECKOWN peaKkuymmn
nepeBoANTCA B OKpaLLeHHOe coeiHeHne, nocne
yero N3MepPAETCA UHTEHCUBHOCTb OKPACKM Nosy-
YyeHHoro pacrtsopa. pu n3mepeHnn NHTEHCUB-
HOCTW OKpacKn Npo6 ¢ nomoLbio npubopa $poto-
KonoprMeTpa MeTof HasbiBaeTca GpOTOKonopu-
mMeTpuryeckm. COOTBETCTBEHHO, NMPU N3MEPEHUN
WNHTEHCMBHOCTM OKPaCKK BM3yasibHbIM COCO60M
(HanpumMep, OuUEeHKa WHTEHCMBHOCTU OKPACKM
CPaBHUTENBHO C KakMM-Nnbo obpasLom) meton
Ha3blBAeTCA BU3YyasIbHO- KONOPUMETPUYECKUM.
MNocne 06paboTKn 1 fob6aBNEHNA peareHToB
npoObbl NprobpeTaoT OKpacky. IHTEHCMBHOCTb
OKpacKn ABNAETCA Mepoyr KOHLEHTpauum aHa-
nM3npyemoro BewecTsa. [1pu BbINOMHEHUN aHa-
nn3a BU3yasnibHO-KONOPUMETPUYECKUM METOAOM
(pH, xene30 o6wee, dTOPUA, HATPAT, HUTPUT, aM-
MOHWI, CyMMa MeTasnoB) onpegeneHne npoBo-
LAWTCA B KONOPUMETPUYECKNX NpobrpKax c MeT-
KOW «5 mMn1» NIN6O B CKNAHKAX C MeTKOM «10 mMn».

¥ Mypasbes A. I. PykoBoAcTBO No onpegeneHmnto no-
KasaTenen KayecTBa BOAbl MOSEBbIMW MeTOAaMU. —
3-e n3ga., fon. v nepepab. — CM6.: «<Kpncmac+», 2009. —
220 c.

KonopumeTtpurueckne npobupkn npeactaBnstor
cobor 06blYHbIE, LUIMPOKO UCMNONb3yemMble B na-
6opaTopmax NPOOUPKN 13 BECLIBETHOIO CTEKNa,
nmerowme BHyTpeHHM anametp (12,8+0,4) mm.
KonopumeTtpunyeckme npobupKn MOryT MMEeTb
HECKONIbKO MeTOK («5 M1», «10 Mi1»), MoKa3blBato-
wmx o6bEéM (1, cnegoBaTenbHO, BbICOTY), A0 KO-
TOPOro csiegyeT HanoMHUTL NPOBMpPKY NpPoboin,
yTobbl 06ECneynTb yaobHbIe 1 6nunsKne ycnosus
ANA BU3yanbHOro KonopumetprpoBaHus. O6blu-
HO KOJIOPUMETPUUYECKNE NPOBMPKN CTapaloTca
nopobpaTb oAMHaKOBOW GOpPMbl 1 AMAMETPA],
T. K. OT NOC/IeAHNX 3aBUCUT BbICOTa CJ10S1 OKpa-
LWEHHOrO pacTBopa. AHaNOrMYHO NnoabuparTca
N CKNAHKA ANAa KONMOPUMETPUPOBaHUA, 0OblY-
HO 3TO anTeKapckue nakoHbl ANAMETPOM [0
25 mm. Hanbonee TouHble pe3ynbraTbl NpU aHa-
Nn3e BMN3YanbHO-KONOPUMETPUYECKMM METOLOM
LOCTUraloTCA, CNIN CPaBHMBaTb OKPaCcKy Npoobbl
C OKpaCKOW MOZeNbHbIX 3TalOHHbIX PaCTBOPOB.
CnegyeT umeTb B BMAY, YTO BO3HUKAKOLWME B
npouecce KONOPUMETPUYECKMX peaKkLnii OKpa-
CKM 0ObIYHO MaNIOyCTONYMBBI, NO3TOMY NPW ONK-
CaHUM NPUrOTOBNIEHMA PACTBOPOB MPUBOAAT,
npv HeoH6XOAMMOCTH, N CPOKM NX XPaHeHuA. Ana
YNpPOLEHNss BU3YaNbHOro KOJIOPUMETPUPOBA-
HMA NPU NONEBbIX aHaNM3ax OKPACKY pacTBopa-
NpPo6bl MOXHO CPaBHMBATb HE C 3TaJIOHHbIMUK
pacTBOpaMu, a C HAPMCOBAHHOW KOHTPOJSIbHON
LUIKANon, Ha KOTopon obpa3Lbl BOCNPOM3BOAAT
OKpacky (UBeT M WMHTEHCMBHOCTb) MOZENbHbIX
3TaSIOHHbIX PAaCTBOPOB, NPUIOTOBAEHHbIX C CO-
6nogeHneM 3aflaHHbIX 3HAYEHUA KOHLEHTpa-
LW LieNIeBOro KOMMOHEHTa.

KOHTponbHble LWKanbl, NPMMeHsiemMble Mnpw
BM3Yya/ibHOM KONOPMMETPUPOBaAHMM B COCTaBe
HEKOTOPbIX TEeCT-KOMMJIEKTOB, MNPWUBEAEHbl Ha
LBEeTHOM BKNagke. 3a pe3ynbraT aHanmsa npu
BM3yaSIbHOM KONOPUMETPUPOBAHUN NPUHUMA-
0T TO 3HAYeHWe KOHLEHTPauUM KOMMOHEHT],
KOoTopoe MMeeT 6nvmXKallwmim no oKpacke 06-
pa3eL, KOHTPONIbHON LWKanbl NIM60 MoAenbHOro
3TaNlOHHOrO pacTBopa. Pe3ynbTaT aHanv3a npea-
CTaBNSAIOT B BUAE:

«Bnmn3Ko MI/n».
3HaYyeHune KOHueHTpauMM no wkKane

B cnyuasx, Korga okpacka pacteopa-npobbl B KO-
NOPUMETPUYECKON NMPOOMPKE OKAXKETCA MMeto-
Wwen NPOMeXyTOUYHYI UHTEHCUBHOCTb MeXay



KaKUMKU-nnM6o o6pa3L|,aM|/| Ha KOHTpOJ'IbHOVI LKa-
Jle, pe3ynbraT aHa/lM3a 3anncbiBaloT B BMAE:

«OT Jifo) MI/n».

Ecnn okpacka pacTtBopa-npobbl B KOnopume-
TPUYeCKON NpobupKe OKaKeTCA WHTEHCUBHee
KpanHero obpasua Ha LiKane C MakCMManbHOW
KOHLieHTpaLuei, NPoBOAAT pa3basneHne npo-
6bl. [locnie NOBTOPHOrO KONOPUMETPMPOBAHMA
BBOAAT MOMPaBOYHbIN KO3GPULMEHT ana yuéra
cTeneHu pasbaBneHuns npobbl. PesynbTtat aHanw-
3a B 3TOM CJlyyYae 3anuncbiBaloT B BUAE:

«Bnn3Ko MI/n».
3HayeHune MaKCVIMaﬂbHOVl KOHLl,EHTpaLWIVI no wKane

Mpw aHann3ax NoneBbIMM MeTOJaMM B SKCNeau-
LIMOHHbBIX YCNOBUAX YAOOHO dpoTOMETPUpPOBaTbL
NpoObl C MOMOLLbIO NMOSIEBbIX KOJIOPUMETPOB (Ha-
npumep, noneson konopumetp Mmapkm SMART
(LaMotte Co., USA). B yacTHOCTW, ANs Takux Lie-
nen 3A0 «Kpucmac+» nocTaBnaeT KoJIOpPUMETPbI
Pa3fINUHbIX TUMOB, MMeloWMe HAbop CbEMHbIX
CBETOGUNIBTPOB B LUMPOKOM [AMana3oHe ASNH
BOJIH BUAMMOTO CBETa.

TUTpUMeETpUYECKUIA METO/ aHa/In3a BOAbI

Mpwn BbINOAHEHUN aHanM3a TUTPUMETPUYECKUM
meTogoM (KapboHaT, rmgpokapboHat, xnopug,
Kanbuuii, obwas »ECTKOCTb) onpeaeneHne npo-
BOAAT B CKNAHKaX UM NPobrpKax BMECTUMOCTbIO
15-20 mn, umetowmx meTky 10 mn. B npouecce Tu-
TPOBaHWA PacTBOP MepemeLlnBalOT CTEKIIAHHOM
nanoukon nnbéo BcTpaAxmBaHueM. Mpn aHanmze
ManoOMUHEPANN30BaHHbIX BOA LenecoobpasHo
NPVMEHATb TUTPOBAHHbIE PACTBOPbI C MOHWKEH-
HoW KoHLeHTpauun (0,02-0,03 monb/n), KoTopble
MOryT 6bITb NONyYeHbl pazbaBneHnem 6onee KOH-
LEHTPUPOBAHHbIX TUTPOBAHHbIX PAaCTBOPOB ANC-
TUNNMPOBaHHONM Boaoi. [InA ynobctBa paboTbl €
NpobMpKaMm NX MOXKHO YCTaHaBMBaTb B OTBEp-
CTVA MyTHOMepa b0 pacnonaratb B LUTATMBAX.

Tpebyemble 06bEMBI PacTBOPOB NPU TUTPO-
BaHUN OTMEPSAIOT C NMomMoulblo BlpeTok, mep-
HbIX MMMNETOK UK 6onee NPOCTbIX [O3UPYIOLLMX
YCTPOWCTB: WNpULEB, KaNMbpOBaHHbIX Kanenb-
HUY 1 ap. Hanbonee ygobHbl ansa TUTPOBaHUA
6I0PETKM C KPaHOM.

Ona ypo6cTBa 3anoNHEHUsA MepHbIX nune-
TOK pacTBOpPaMu N TUTPOBaHUA UX FrEPMETUYHO
COeAVHAIT C Pe3NHOBON rpyLien, NCNoNb3yA

amal

Puc. 1. CpenctBa [O3MPOBKM PacTBOPOB:
a — OlopeTKa ¢ KpaHoM, 6 — MepHas NuneTka,
B — WNpuny-g4o3atop, r — nuneTka- Kan ejibHnua
npocTas, i — KanenbHuua-$nakoH

COeAVHUTENbHYIO pe3nHoBylo TpyOKy. 3anpe-
wjaemcs 3anoJIHeHUe hunemokK pacmeopamu
nymém ux ecaceieanus pmom! Ewé ynobHee
paboTaTb C MEPHbIMY NUNETKaMK, yCTaHaBNMBasA
NX B LUTAaTUBE BMECTe C MEAULMHCKAM LUNPULEM,
repMeTUYHO COeAMHEHHBIM C MUNETKOW rMOKOM
Tpy6KOW, PE3MHOBON AN CUIIKOHOBOIA.

6

Puvc. 2. YcTaHOBKa AN TUTPOBaHWA B LTATKBAX:
a — MepHasd nuneTka, 6 — bropeTka ¢ KpaHOM

N3mepeHre o6bEMa pacTBOpa B bropeTKax, Mep-
HbIX NPOOMpPKax, MepHbIx Konbax NpoBoOAUTCA
MO HVXKHEMY Kpato MEHMCKA KUAKOCTY, B Cllyyae
BOAHbIX PAaCTBOPOB OH Bcerga BOrHyT. [1pn 3Tom
rma3 Habniogatena [OMXKeH
6bITb Ha YpOBHe MeTKU. Henb-
37 BblAyBaTb MOCNEAHIO0 Ka-
N0 pacTBopa U3 MNUNETKU
unn Glopetkn. Heobxopgnmo
3HaTb TaKXe, 4YTO BCA Mep-
HasA nocypa cteknAaHHasA. OHa
Kannbpyetca n rpagyvpyet-
ca npu Temnepatype 20°C,
NO3TOMY, AN1A NONyYEeHUA TOYU-
HbIX Pe3ynbTaToB U3MepeHun
06bEMOB, TemnepaTtypa pac-
TBOPOB JO/MKHa ObITb 6513Ka
K KOMHATHOM MpW WUCNOSb-
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30BaHUN NUMNETOK, BIPeTOK 1 KanenbHuy,. Mpn
MCMONb30BaHMN MepHbIX Konb Temnepatypa
pacTBOpa AoMKHa 6bITb 6n13Ka K 20°C, T. K. 3Ha-
ynTeNibHasA BMECTUMOCTb MePHOI Konbbl MprBoO-

OWT K 3aMeTHOW olnbKe B n3MepeHnn obbEma
3a CYET TEnJIOBOro paclIMPEHUA WU CKaTuA
pacTBopa Mpu OTK/IOHEHUAX TemnepaTtypbl OT
20°C 6onee uem Ha 2-3°C.

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

§1. Temnepatypa

KonebaHuA TemnepaTypbl No-pa3HOMY BAUAIOT
Ha pacTeHUsA 1 BOAHbIX XXMBOTHbIX. OQHNM XWNBOT-
HbIM MOAXOAUT TENNasA BOAa, ApYyrne MoryT cylie-
CTBOBaTb TONbKO B xonogHoun. OT TemnepaTtypbl
BOAbI 3aBUCUT pPa3BUTUE PUTO- 11 300MSTAHKTOHaA.

OT TemnepaTypHOro pexkuma 3aBUCAT U XU-
MUYEeCKMe napameTpbl Boabl. Hanpumep, npwu
NOBbILWEHNN TeMNEePaTypPbl MOHUXKAETCA PaCcTBO-
PUMOCTb ra3oB, B TOM YncC/e KUCIopoga.

UTo6bl O6HaAPYXNTb TEMNIOBOE 3arpA3HeHNne,
N3MepANTe TeMnepaTypy B HECKOSbKUX TOUKaX
BOAOEMA, OTCTOALLMX APYT OT ApYra Ha HECKONbKO
COTEH METPOB: B MeCTe, rae oXKunaaeTca TennoBoe
3arpA3HeHne, 1 B KOHTPObHOM TouKe. B BbIOpaH-
HbIX MeCTax JOMKHbl ObITb CXOAHble dr3mUecKme
N TMAPONOrNYECKme YCNOBMA: CKOPOCTb TeUYEeHUs,
rnybuHa, NpoayBaeMOCTb, OCBELLEHHOCTb. B peke
TOUKa KOHTPONA AO/MKHa ObiTb Bbllle MO Teye-
HMIO, YEM BO3MOXHbIN UCTOYHWK TEMNOBOrO 3a-
rpsA3HeHuA. HeT cMbicna n3mepaTb Temnepatypy
B MeCTax BO3MOXHOro eCTeCTBEHHOro nporpesa
BOAbl — Ha OTMENSAX MU B 3apOCNAX BOAHbIX pac-
TEHWI, TaK KaK B NOJOOHbIX MecTax TeMnepaTypa
BblLE TemrepaTypHOro ¢oHa.

Memoo onpedesieHuss memnepamypbl 800bl

O6opyoosaHue: KannbpoBaHHbIN TEPMOMETP,
nNpo60oT6opHUK (ANnA rnyboKOBOAHbIX U3Me-
peHunn).

lNMposedeHue usmepeHus:

Temnepatypa BOAbl ornpepfensaeTca Henocpen-
CTBEHHO Ha BOJOEMe KannbpoBaHHbIM TEPMO-
MeTpoMm ¢ ueHon geneHusa 0,1-0,5°C. B otgenb-
HbIX C/lyyadAx OMpaBAaHO M3MepeHue C LieHOW
paenenua 1°C. TepmomeTp ycTaHaBAUBAIOT B MPO-
600TOOPHUKE, KOTOPDIV Pa3MeLLatoT Ha onpeae-
NeHHON rnybuHe, 1 BbIAEPXKMNBAIOT TaM HE MeHee
5-10 MuH, nocne 4yero NpPob6oOTOOPHMK Moa-
HUMAIOT U, HEe BbIHUMAA TePMOMETP, Cpasy e
onpegenaAlT Temnepatypy.

Mpun rny6oKOBOAHbIX M3MepPEHUAX HeobXo-
OUMO UCMONb30BaTb MPO60OTOOPHUKM ONpo-
KuablBatoLLeroca Tnna, 3anonHaemMble BOJON Ha
Heobxogmmon rnybuHe. TemnepaTtypy nosepx-
HOCTHbIX CNOEB OMpefensloT, onyckasa TepMo-
MeTp Ha rnybuny 15-20 cm. Temnepatypa B no-
BEPXHOCTHbIX C/I0AX BOAbI MOXET OTINYaTbCA OT
TemnepaTtypbl Ha ry6uHax B HECKONTbKO METPOB,
Ha 3-5°C n 6onee.

O6paTnTe BHMMaHMe Ha BragatoLve B BOAO-
€M peKMu, KaHasbl U CTOYHble KaHaBbl. Mpu Hanw-
UMM TaKOBbIX M3MEPATb TemnepaTypy cnegyet
B 30HaX CMeLleHUNs BOAbl, B MeCTax UX BNafeHus
B BOAOEM. MOXXHO roBOpUTL O TEMIOBOM 3arpss-
HeHUN BOJOEMA, eCy TeMnepaTypHas pasHuLla
B KOHTPOJIbHbIX TOUKaxX COCTaBNAET HECKONbKO
rpagycos.

MorpewHoOCTb U3MepeHMa TemnepaTypbl
MO>KHO CBECTW K MUHUMYMY, BbINMONHUB Clieayto-
Wue npaBuna:

e 1714 U3MEPEeHUN MCNOsb3ynTe TONbKO Ka-
nnbpoBaHHbI TepmomeTp. OTKkannbpoBaTtb
TEPMOMETP WM MPOBEPUTb €ro TOYHOCTb
MOXHO, onycTns ero B Tatowwmn négp (0°C)
1 B KMnAawyto sogy (100°C);

® U3MepANTe TemnepaTypy B pPasHbIX TOUKax
OOHVM V1 TEM Xe TEPMOMETPOM; pe3y ibTaToM
n3MepeHna cunTanTe cpefHee apndmeTumye-
CKOe HeCKoNbKux HabnogeHui.

BaxHo! na nonyyeHnA [OCTOBEPHbIX BbIBOAOB
O TOM, AABAAETCA NN U3MEPEeHHasa TemnepaTypa
BOAbl HOPMOW WA HET, NonpobyinTe CPaBHUTL
CBOW pe3ynbTaTbl C AaHHbIMU MHOTFONIETHUX HAb-
NOAEeHN.

Temnepatypa Bogbl MOBEPXHOCTHbLIX UICTOYHNKOB
3aBUCUT OT TemnepaTypbl BO34yXa, €ro BAaXXHo-
CTW, CKOPOCTU M XapaKTepa ABWXEHWA BOAbl 1
pAaga gpyrux ¢paktopos. OHa MOXeT U3MEHATbCA
B LUMPOKMX Npefenax B 3aBUCMMOCTY OT Ce30Ha:
o1 0,1 no 20°C u BblLWIeE.



He3HaunTenbHoe NoBblleHNE TeMnepaTypbl
MOX€ET FOBOPUTb O ASIUTENIbHOM BO34ENCTBUM
Ha peKy XO3ANCTBEHHOW AeATeNbHOCTU Niogen.
Bo3mo»KHO, pAagom Obiin cnuneHbl AepeBbs, 3a-
TeHAwWWe BOJOTOK. HarpeBaHuo BOAbl MOXeT
CNoco6CcTBOBaTb 3P03MA NOYB, BbI3BaHHAs B TOM
yncne ypaneHnem pacTeHUn BAOMb peKu, He-
KBanMdu1LMPOBaHHOW XO3ANCTBEHHOW AeATesb-
HOCTbIO, CTPOUTENLCTBOM U ApP. DPO3MA MOUB
BNMAET Ha MyTHOCTb BOAbI, YTO B CBOIO Ouepefb
NoBbILWAET TeMnepaTypy.

KpaTkoBpeMmeHHOe noBbilleHne TemnepaTy-
pbl BOAbI MOXeET ObITb BbI3BAHO 3a/1IMOBbIM COPO-
COM ropsAYer Boabl B BOAOTOK NMPOMbILLSIEHHbIMW
npeanpuatTuAMn. Takxe NCTOYHUKOM TEMI0BOro
3arpA3HeHns pekn MoryT ObiTb TEMOBbIE SMeK-
TpocTaHumn. TennoBoe 3arpA3HeHne pekn ne-
TOM BbI3bIBalOT 1 AOXKAEBbIE BOAbI C YnuL, TPO-
TYapoB, MAPKOB'.

§ 2. BogopoaHbiii NokasaTe/nb

[ina Bcero XnBOro B BOAE, 3a NCKNOUEHNEM He-
KOTOPbIX KMCTOTOYCTOMUYUBBIX OaKTEPUIA, MUHK-
ManbHO BO3MOXHaA BenuuuHa pH = 5. Joxab
C pH<5,5 cumtaetca KUCNOTHbIM, @ B MNUTbe-
Bon Bode ponyckaetca pH 6,0-9,0; B Bogoé-
Max XO3ANCTBEHHO-MUTbEBOIO W KYNbTypHO-
ObITOBOro BOAOMOJIb30BaHuA — 6,5-8,5.

B pekax B HOpManbHbIX YCNOBUAX NOKa3a-
Tenb pH o6bluHO Konebnetca ot 6,5 ao 8,5. 3Ha-
yeHMe BOOOPOAHOro NoKasaTens 3a npegenamm
3TOro Amana3oHa HebnaronpusaTHO Ans rMapo-
O6UOHTOB — WBbIX ObuTaTenen. BennunHa pH
3aBUCUT OT MHOrMXx ¢GpakTopoB, BKJoYaa aed-
TeNbHOCTb pacTeHW. PacTeHnAa gHem ycBaunBa-
0T OBYOKUCH Yrinepofa 13 BOAbl U CHUXKAIOT eé
KMCNOTHOCTb, pH BO3pacTaeT, a HOYbK MpPOuC-
XOAUT 06paTHbIN NpoLecc.

[na onpepenenna pH ncnonbsytoT pH-meT-
puvio 1 BU3yasnbHYO Konopumetputo. pH-meTpua
npegnonaraet u3MepeHue BOLOPOAHOro rMo-
KasaTena C MOMOLbI CTauMOHapHbIX Nabopa-
TOPHbIX Npnbopos — pH-meTpoB. BusyanbHo-
KONMopuMeTpuyeckoe onpepeneHne MnpoBo-
ANTCA C UCMONb30BaHMEM MNOPTATMBHbIX TecT-
KOMMM/IEKTOB, OCHOBaHHbIX Ha peakuunn yHuBep-
CaNbHOro NN KOMOMHMPOBAHHOIO UHAMKaTOPA

*  MwutuenM.*MitchelM.K.+,Crann Y*Stapp W.B.+. TMo-
KasaTenb KauyecTBa Bofpbl. [loneBoe pykoBOACTBO MO
MOHUTOPUHrY KauectBa Bogbl (GREEN, USA): nepesop
caHm. — CI6.: «Mpo3payHble Bogbl HeBbl», 1995. — 36 C.

i 2[3]a|s|e][7]s]o]t0fu
Onpoca pabiosero yucto
Tecr<moress PH a2 EUTRIE
\_ a0 B } TLAFTHE X R J
s -

(Cheitmas &

Croos
TecT-CRTTeMa LI IKCHPECC-RILATIIA DO Aunsia
M BOILIT CPEA

w = )
. 0 S |
v Y é&ﬁ
Terig (117 1353479, vex (812) STHSAD8, 124010
it par das ru, i Himwewahiciasa pha

o " J

Groon

Hay P ol JAO oKy
191119, C Devoplype; v, K Jacecoons, 3. 6 N
191180, C. el p. Spvrwmam, 5 §

C BOAOPOAHbIMIA MOHaMK, CONPOBOXAatoLLenca
N3MEHEeHNeM OKpacKu pactBopa. TOYHOCTb u3-
MepeHNA BOJOPOAHOro NoKasaTtena ¢ NOMOLLbIO
pH-meTpa moxeT 6biTb Bbicoka (go 0,1 epu-
HUY pH n meHee), C NOMOLbIO BU3YyaSbHO-
KONIOPUMETPUYECKNX TECT-KOMMNIEKTOB — OKO-
no 0,5 eguHny pH.

Ana 6bicTpOro aHanmsa Hen3BeCTHbIX pac-
TBOPOB ucCnonb3yetca pH-uHaukatopHaa Oy-
Mara, umeloLaa TOYHOCTb onpeaeneHnsa pH He
6onee +1, UTO HEAOCTAaTOYHO ANA BbINOMHEHMA
aHanmMsa NPUPOAHON U NUTbeBon BoAbl. OaHa-
KO npwu rpy6oit oLeHKe Ha HayallbHOM YpPOBHe,
5-8 Knaccol, HAMKaTopHasa Gymara Takke Mo-
XeT ObITb NonesHa.

Ona onpepeneHna pH no wnHAVKaTOpHOWM
b6ymare Heobxogumo oTpe3aTb paboumin yuya-
CTOK pa3mMepom OKoJI0 5x5 MM, onycTtutb pabo-
YN y4acToK B aHanmsnpyemyto sogy Ha 5-10 c,
He CHMMaA 3alUNTHOW MNEHKK. Yepes 3 MUHYTHI
CpaBHUTE OKPACKy YyacTKa C obpasuamm KOH-
TPONbHOWM WKanbl. 3a pe3ynbraT aHanmMsa npwu-
HVYMalTe 3HaueHme pH, cooTBeTCTBYIOWEE ONK-
Xariwemy no okpacke ob6pasuy LWKanbl, npu
NPOMEXYTOUHOW OKpacKe — COOTBETCTBYIOLLUIA
MHTepBan 3HavyeHUn pH. MOXXHO 3aroToBuUTb
YUYaCTKN NHOANKATOPHOW MOMOCKM 3apaHee, HO
MaKcMMyM 3a 1 yac fo aHanm3a. lMprmep nogob-
HOW MHAUKATOPHOM OGymary u WKanbl — TecT-
cncTembl «<Kprcmac+».



KauectBeHHble pH-uHAn-
KaTOpHble  TeCT-MONIOCKU
NpPOn3BOAUT, Hanpumep,
HeMeLlKas KOMMaHns
Merck. OHM no3BonAwT
onpegenAtb pH B VHTep-
Bane 3HaueHum ot 0 go 14
C warom n3mepeHuin go 0,2 ed.

Huxe mbl npuBoavMm eusyasibHoO-KoJslopumem-
puyeckuii Memoo onpepeneHna pH Kak 6onee
TOYHbIN BbIWEONMNCAHHOTO, HO TaK TakKXe Mpo-
CTOM N [OCTYMNHbIN.

O6opyodoeaHue u peaKkmusbol:

Munetka-kanenbHuua (0,50 mn); NpobupKn Ko-
NIOPUMETPUYECKUNE C METKON «5 M»,

PacTBOp YHUBEpCanbHOro MHAMKaTopa.

KoHTponbHaA wWwKana obpa3LoB OKpacku
pactBopoB anA onpegenexHusa pH (pH 4,5; 5,0;
5,5; 6,0; 6,5; 7,0; 7,5; 8,0; 8,5) n3 coctaBa Tect-
KOMMieKkTa Win MNpuUrotoBsieHHasa CamMoOCTOA-
TeNbHO.

[prrotoBneHne pacTBOPOB CM. HUXe.

BwuinonHeHue asanusa:

1. KonopumeTpuyeckyio npobupKy cnonocHu-
Te HeCKOSIbKO pa3 aHanm3nMpyemon BOJOW.
B npobupky HanewnTte 4O METKM aHanu3npye-
myto Bogy (5 mn).

2. JlobaBbTe nuneTKon-KanenbHuuen 3—4 Karn-
nn (okono 0,10 mn) pacTBOpa yHMBEpPCasb-
HOrO UHAMKATOPA U BCTPAXHUTE NPOOMPKY.

3. Okpacky pacTBopa cpasy *e CpaBHUTE C KOH-
TPONbHOW LWKaNoW, BbiGUpas 6avmKanwniin no
XapaKTepy okpackmn obpasel wkanbl. OKpa-
CKy Habniopalnite cBepxy 4yepe3 OTKpbITOe
oTBepcTMe Npobupkn Ha Genom ¢oHe npu
[oOCTaToOYHOM ocBeweHnn. OnpegennTte co-
OTBETCTBYIOLLEee 3HaveHme pH.

KoHTponb TOYHOCTM onpefeneHns BOGOPOLHO-
ro rnokasaTtesnia MOXeT ObITb BbIMOSIHEH NYTEM Te-
CTVPOBAHMA CNeunanbHO NPUrOTOBEHHbIX KOH-
TPOJIbHbIX 6ydepHbIX PaCTBOPOB, UMEILLNX 3HA-
yeHus pH, 6nrsKkre NnpuBeaEHHbIM 06pa3Lam Ha
KOHTPOMbHON WKane. [1na KOHTpONA 3HauyeHuin
pH 6ydepHbix pacTBOPOB pekomMeHAyeTcAa UC-
nonb3oBaTtb pH-meTp. CoctaB 6ydepHbIX cmecel
ANA MPUTrOTOBIEHMA KOHTPOJIbHbBIX PAcTBOPOB
npusegeH B [MpunoxeHnn 1 PykoBopctBa no
onpegeneHunio NokasaTtenen Kayectsa Bogbl No-

nesbiMn metogamun A.l. MypasbeBa (Kpucmac +
CaHkT-MeTepbypr, 2009).

Pacmeop uHOukamopa yHueepcanabHo20

Pacmeop A. 0,10 r nHgukatopa 6pomMTUMONo-
BOro CuHero nomeuaiot B dapdoposyio cTyn-
Ky 1 pacTBOPAIOT C pacTnpaHmem B 8,0 mn pac-
TBOpa MMAPOKCMAA HATpuA C KOHUeHTpauuen
0,02 monb/n.

Typa xe npwubaBnaiot 50 mn 3TMROBOro
cnupTa-pekTudurKaTta, NepeHoCcAT cMmecb B Mep-
Hyto Konby BMecTMMOCTblo 250 mn 1 goBogAaTt
06bEM pacTBOpa AUCTUNNNPOBAHHONM BOAOW A0
MeTKMU.

Pacmeop b. 0,025 r mnHavikaTopa MeTUIOBOrO
KpacHoro nomewaot B GapPpopoByto CTYMKy u
pacTBOPAIOT C pacTupaHnem B 4,6 M pacTsopa ru-
APOKCUAA HaTpuA C KoHueHTpaumen 0,02 monb/n.
Tyna e npubasnaoT 50 Ma 3TUNOBOrO CNMpTa-
peKkTdrKaTa, NepeHOCAT CMeCb B MEPHYI0 Konby
BMECTUMOCTbIo 250 Mn 1 goBoAsAT 06bEM pacTBoO-
pa AUCTUIIMPOBAHHONM BOAOW A0 METKN.

PactBopbl A n b cmelwmBatoT B cOoTHOLWweHWN 1:1.
PacTtBOp yHMBepcanbHOro mMHAVKaTopa YCTOW-
UMB NPU XPaHEHUMN.

MNMonyums 3HaueHue pH, npoaHanusnpymnTe, AB-
NAeTCA N HOPMOW Takoe 3HauyeHue Ons Balle-
ro BogoToKa. [1nAa nuTbeBOM N XO3ANCTBEHHO-
6bITOBOM BOAbI OMTUMAasIbHbIM CUYUTAETCA YpPO-
BeHb pH B Anana3oHe oT 6 4o 9 eauHuL,

Ecnu nokasatenb He COOTBETCTBYET HOPME,
nonpobynTe BbIACHUTb MPUUYUHY OTKIIOHEHUS.
BennunHa pH npupoaHbix BoA onpefenseTca B
HEKOTOPOW CTEeMNeHU reosnorven BoOAoCOOPHOro
6acceiHa. TaK, eCTeCTBEHHOWN NPUYNHON 3Have-
HUI pH B peKke MOXeT ObITb HanMume rymycoBbIX
KNCNoT, 0COO6eHHO GpyNbBOKMCIIOT, B U36bITKE NpK-
CYTCTBYIOLLME B MOYBAX JIECHbIX 30H U 0bnagato-
Wme Xxopolwern MUrPauNoOHHON CNOCOBHOCTbIO.
KucnoTtHble goxam, KOTopble MOBbIWAKT KNCOT-
HOCTb BOZbl B peKax, — MPUYMHa aHTPOMOreHHbIX
OTKJIOHEHUIN BOLOPOAHOrO NoKasaTtens.

§ 3. PacTBOpéEHHbII Kucaopog. bMNK

BaxkHasa xapaKTepucTuka MPUPOAHbIX BOJ —
6uonornyeckoe notpebneHne  Kucnopopaa
(BIMK), To ecTb KONMUYeCTBO KMUCOpoAaa, Heob-
XOAMMOEe ANnA OKNCIEHNA HaXO[ALWMXCA B Boge



opraHuyeckmnx BewecTs. BINK rosoput o cno-
COOHOCTM BOAbI K CAMOOUMLLEHMNIO N KOCBEHHO
NoKa3blBaeT KONMYECTBO OPraHNYeCcKoro BeLle-
CTBa B BOAe.

Memoo BuHkaepa

O6opyodoeaHue u peakmuebi:

BapomeTp ntoboro TMNa; rpyla pe3nHoBaa unu
MEANLMHCKMI Wnpul; Konba KoHMYecKasa Bme-
CTUMOCTbIO 250-300 MJT; CKIAHKA KUCNOPOAHas
kanubposaHHaa (100-200 mn) ¢ npobkon; me-
Wwanka (CTeKnAHHbIE WapKWK, Nanoyka 1 T. n.) n3-
BECTHOro 06bEMA; NMMNETKN MepHble Ha 1 M 1
10 Mn; TEpMOMETP C LieHOWN feneHuns He 6onee
0,5°C; nogaoH.

PactBop conu mapraHua; pacTBop CepHOMN
Kucnotbl (1:2); pactBop Tuocynbdata HaTpus
(0,02 monb/n 3kKB.); pactBop Kpaxmana (0,5%);
pacTBOp Moanaa Kanus WenoYyHoM.

Ecnn B nabopatopun umerotca npubopbl
ONnA N3MepPeHNsa COJEeP)KaHMA PaCcTBOPEHHOrO
B BOAE Kncnopoda (OKCUMETPbI), X MOXHO MC-
Nnonb30BaTb A1 BbIMOJIHEHWA aHANN30B B NoJe-
BbIX YCNOBUSAX.

MpuroToBneHne PacTBOPOB CM. HIKE.

Om6op npob6bi:

OT60p Npob Ha copepkaHne PacTBOPEHHOTO KINC-
nopopga mnmeet pag ocobeHHocTen. [ina otbopa
Npo6 06bIYHO NCMONb3YT 6ATOMETP, K KpaHy Ko-
TOPOro NpuKpensieHa pe3rHoBasa TpyoKa AJIMHOM
20-25 cm. na otbopa npob BoApl 113 NOBEPXHOCT-
HbIX FOPW3OHTOB WCMOMb3YIOT SMANMPOBAHHYIO
nnbo cteknAHHYo nocyay. EcnnotbrpaeTca obuian
npo6a BoAbl A/ aHaNIM30B MO Pa3HbIM KOMMOHEH-
Tam, TO Npoba AnA onpeaeneHns PacTBOPEHHO-
ro KMcnopopga AomkHa O6biTb NepBO, B3ATON ANA
JanbHernwen obpaboTkn. Bogon 13 otobpaHHON
NpoO6bl ononackmBaloT 2-3 pa3a YncTble Kannbpo-
BaHHble CKNIAHKN U3 COCTaBa KOMIMNIEKTa UK CTe-
KnAHHble OyTbinn, ecnu TpebyeTca crneyunanbHasa
MoAroToBKa Npo6, HanpyMep, OTCTanuBaHue.

HanonHeHne cknAHOK 13 6ato-
MeTpa OCyLLeCTBAAT CMGOHOM
yepes pe3nHOBYIO TPYOKY, ony-
LWEeHHY A0 AHa cKNAaHKW. [lo-
C/le HanoJIHEHUA KMUCI0POOHOMN
CKJISIHKKU [0 ropribllKa Npogorn-
YKalTe HaMosHATbL e€ oo Tex nop,
noka He Bb1beTca okono 100 mn

BOAbl. TaK BbITUCHUTCA BOAQA, CONPMKaCcaBLLIAACA
C HaxXOAMBLUMMCA B CKIAHKE BO3AyXOM. 3aTem
«BbITECHUTE» elé oanH 06béEM. TpybKy BbIHU-
ManTe 13 CKNAHKK, He MpeKpalyad NoToka BoAbl
13 6aTomeTpa. AHaNOrMYHO 3anosIHUTE CKIAHKY
13 6y TbINM C aHaNU3MpPyemMor BOAOW nnu OyTbiin
13 6aTomeTpa. B nocnegHem cnyyae pe3nHoByto
TpyO6Ky cMdOHa Norpy»atoT NprMepHO A0 NOJo-
BUHbI BbICOTbl BOAAHOTO cTonba B OyTbiin. Cpasy
nocne 3anofiHEHUA CKNAHKMA Npomn3BoaAT GuK-
caumio KNCNOPOoAa, Kak OMmMcaHo HMXKe.

OT60p NPo6bI ANs U3MEepPEeHNs KOHUEHTpaLuun
PacTBOPEHHOIO KUCIOPOAA HeNnocpeacTBEHHO
Ha BOJOEME MOXHO BbIMOMHUTbL CliedyoLrm
obpasom:

— W3mepbTe n 3adukcu-

pynTe 3HayeHue Temne-

/ patypbi;

(f) —— — Vi3mepbre 1 3adukcn-
pynTe 3HaYeHne aTMoC-
¢depHoro faBneHus;

— OT16epute npoby BOAbI

" < B CKJIAAHKY C MeLLanKoWu,
3anonHAA BOAOW BeCb
OODBbEM CKNAHKY;

— 3aKpoiTe CKNAHKY Npob-
Kon. TouHoe n3mepeHne
TemnepaTtypbl 1 aTMOC-
depHoro gaBsneHusa He-
obxoanmbl 4nA pacyérta

CTENeHN HacbllWeHns
NpoO6bl KNCIIOPOLOM.

lpumeyanHua:
1. B cknAHke He 00/IKHO 0OCMAambCA Ny3bIPbKO8
8030yxd.

2. [poaHanusupytime npoby Kak MOXHO CKopee.

Mpoeedenue aHanusa:

A. Qukcauua Kncnopopa B npobe
1. BBegute B CKNAHKY pa3HbIMW MuneTKamu
1 Mn pacTBopa conv MapraHua, 3atem 1 mn
pacTBopa nogmga Kanuma n 1-2 Kannam pact-
BOpa Cynb$aMMHOBOW KNCNOTbI, MOC/E Yero
3aKponTe CKNAHKY MNPOOKOW.
Ecnu Boga He copgepXnT HUTPU-
TOB WX UX COAepKaHne MeHee
0,05 mr/n, pactBop cynbdamu-
HOBOW KWCNOTbl MOXHO He [0-
6aBnATb. Of4HAKO KOHLeHTpauuma
HUTPUTOB 3a4acCTyl0 HEN3BECTHA,




MO3TOMY Mbl peKoMeHayeM Jo6aBnATb Cyb-
baMMHOBYIO KNCNIOTY NPU KaXkAOM aHanum3e.

2. [llepemewanTe copgepKMMoe CKMIAHKK C Mo-
MOLLbIO MMEIOLLENCA BHYTPY MeLlanku, aep-
XWTe CKNAHKY B pyke. O6pa3oBaBLIMiicA oca-
JOK OOIMKEH OTCTOATbCA He MeHee 10 MUH.
MNpumeyvaHne. CKNAHKY € GUKCMPOBAHHOMN
NpPo60 MOXHO XPAaHUTb B 3aTEMHEHHOM Me-
cTe He 6onee 1 CyTOK.

Ha 3Tom 3Tane BbinonHAeTca GpuKkcayms, T. e. Ko-
NNYECTBEHHOE CBA3bIBaHMWE KWC/IOPOAa B Mpo-
6e. DuKcaumo pacTBOPEHHOIO KUCNOPOAa, He-
YCTOMNYMBOrO KOMIMOHEHTA B COCTaBe BOAbI, Cle-
AyeT NpoBeCTM cpasy nocsie otbopa nNpobbi.

B. TutpoBaHune

3. Beegurte B CKAAHKY MUMNETKON
2 MmN pacTBOpa CepHOMN KNUCO-
Tbl, NOrpy»Kan NMNeTKy A0 ocaf-
Ka (He B3myumBaTtb!) 1 nocre-
NeHHO NMOAHUMaA eé BBepX Mo
Mepe ONOPOXHEHMA.

4. CknAaHKy 3akponute npobKon
N COAEePXMMOE MepemellanTe
[0 pacTBOpeHWA OcafKa.

5. CopepXnmoe CKNAHKU NOSIHOCTbIO nepeHe-
cuTe B KOHUYECKyto Konby Ha 250 mi.

lMpumeyaHue. Onpedeniums KOHUeHmMpayuu pac-
MBOpPeHHO20 KUC/10podd 8 800e MOXHO Nymém
mumposaHus yacmu npobel. [Ipu 3mom 8 konby
Ha 100 mn yunuHopom nepeHocam 50,0 ma npo-
66l C pacmeopéHHbIM ocadkom. J[laneHelwue
onepayuu npogooam, KAk ONUCAHO HuXe, OJf
obpabomku nosHou npobel.

6. B Gopetky (nunetky), 3a-
KpennéHHylo B WwWTaTnuee 13
CcoCTaBa KoOMIeKTa, Habe-
pute 10 mn pacTBopa THO-
cynbdata v TuTpynTe npoby
[10 CNlabo XENTON OKpaCKMU.
3aTeM fo6aBbTe MUMETKOMN
1 Mn pactBopa Kpaxmasna
(pactBOp B KONbGe cuHeeT)
1N NPOAO/XKanTe TUTPOBa-

MexonHelin
—

obbem (Vo) HMe Ao MoJsiHoro obecuBe-
. Kowesrwin yMBaHWA pacTBoOpa.

obbem (Vi) 7. Onpepgenute o6WMii 06BEM
pacTBopa Tnocynbdara, ns-
pacxofoBaHHbIN Ha TUTPO-

BaHue. CaenariTe 370 KakK Jjo, Tak 1 nocne fobas-
neHvA pactBopa Kpaxmana. lNpu Hannumm B aHa-
NU3NpPyemMon BOAe NULIHNX NPUMeCen, BKoYan
B3BelUEeHHble 1 OKpalleHHble BellecTBa, BOC-
CTAHOBUTENM, Kene3o B KOHLUeHTpaumax 6onee
1 Mmr/n, BbinonHUTE cneymanbHylo 06paboTKy
npobbl. Cxema NnogpobHO onucaHa B macnopre
Ha KomnnekT «PacTBOpéHHbIN Kncnopop». [a-
nee nNpo6oW 3aNoHNUTE KNCNOPOAHYIO CKIAHKY,
BbINONHUTE GMKCaLMIO U TUTPOBaHME, KaK yKasa-
HO BblLLe.

WTak, Ha 3Tane TUTPOBAHUS Mbl MosyYyaem 06-
Wi 06BbEM pacTBopa TUOCyNbdaTa, KOTOPbIN
NPOMOPLMNOHANeH KOHLIEHTPaUUM pPacTBOPEH-
Horo Kucnopoga. [lanee nepexogum K Bbluncne-
HMIO Pe3yNbTaToB aHaNu3a.

Bobluuc/sieHUe pe3y/1bmamoe aHanu3sd

B cnyyae TTpoBaHmA BCero KonnyecTsa pacTso-
pa B KMC/TIOPOAHON CKIAHKE MAacCOBYIO KOHLIEH-
Tpaumio pacTBOPEHHOIO KNUCopoaa B aHannsu-
pyemoi npobe Boabl (CPK) B Mr/n paccumtanTe
no popmyne:

8 x (;x V;x 1000
Con = V-V
1

I

roe: 8 — >SKBMBANIEHTHAsA Macca aTOMapHOro
Kucnopoga; C; — KOHUeHTpauua TUTPOBAHHOIO
CTaHJAPTHOro pacTBopa Tuocynbdarta, Monb/n
3KB.; V;— 06wt 06bEm pacTBopa TMocynbdaTa,
N3pPacxof40BaHHOIO Ha TUTPOBaHUe (4o v nocne
fobaBneHna pacTBopa Kpaxmana), mi; V — BHyT-
PEHHUIN 06BEM KannmbpoBaHHOW KMUCNOPOAHOM
CKNAHKK C 3aKpbITOl npobKol (onpepenserca
3apaHee ONAa KaXAoW CKNAHKU OTAENbHO), MI;
V, — cymmapHbii 06béM pacTBOPOB XNOpPU-
Ja MapraHua u wnopupakanua, [obaBneHHbIX
B CKNAHKY Npu Pukcaumm PK, a TakxKe meluanku,
mn (paccuntbiBaetca Kak V, = 1+1+0,5=2,5 mn);
1000 — ko3 durUMeHT nepecyéTa eanHNL, N3Me-
peHuA 13 r/n B Mr/n.

MpumeyaHue. lNpuHumaemcs, Ymo nomepu pac-
MBOPEHHO20 KUC/I0p0Oa 8 (hUKCUPOBAHHOU (hopme
Npu c/1u8e U3/IUWKO8 XUOKOCMU U3 CKJTAHKU U Npu
8bINOJTHEHUU Opy2UX onepayuli MHO20 MeHbuie pe-
3y7Ilbmama usmepeHud, Uunu npeHebpexumo mMasoi.

B cnyuyae tutpoBaHma yactm npobbl (50,0 mn)
B KWUC/IOPOAHOMN CKNAHKE MaCCOBYIO KOHLEH-



TpaumMio pacTBOPEHHOMO KNCNOPOAA B aHaNN3U-
pyemon npobe Boabl (CPK B Mr/n) paccumTbiBatoT
no ¢opmyne:
8 x (;x V;:x 1000
Co = .
50 % (V-V,)

lpumep pacuéma KoHYyeHmpayuu
pacmeopéHHO20 KUC/10po0a 8 8ooe

Mpu obwem obbEMe pacTBOpa TMOCynbdarta,
M3PacXOfOBaHHOrO Ha TWUTPOBaHWE, PaBHOM
4,7 Mn, KOHLEHTpauuMnm pacTtBopa Tuocynboa-
Ta 0,02 MMOnb/n 3KB. N 0O6bEME KUCNOPOAHON
cknaHkn 102,5 mn cogepaHne pacTBOPEHHO-
ro KNCNOpoAa paccuUTbIBAeTCA Kak:

_4,7x0,02x 8% 1000
P 102,5-2,5

[na onpepeneHns cTeneHU HacblWEeHUA BOAbI
Kncnopogom no tabnuue (ctp. 59) onpegenute
BENIMUMHY KOHLEHTPALMM HaCbILWEHHOro pac-
TBOpa Kucnopopda seoge (C,, mr/n), ncxoaa ms
TemnepaTtypbl BOAbl, 3apUKCUPOBAHHON B MO-
MeHT oTbopa Npobbl.

=7,52 mr/n.

[anee paccuntanTte cTeneHb HaCbIWEHWNA BOAbI
Kncnopopom (R) B % c yuétom dpakTnueckonm se-
NNYMHBbI aTMOCPepHOro AaBneHna no popmyne:

R_C,,Kx100><760
C,xP

roe: 100 — KoaddMUMeHT nepecyéTta eguHuL
n3mepeHua n3 mr/n B %; 760 — HopmanbHoe aT-
mochepHoe AaBneHue, Mm pT. cT,; C,, — Benmuu-
Ha KOHLIEHTPaLMM HacblLeHHOro pacTBopa Ku1c-
nopopa ana ycnosun otbopa, onpegeneHHas no
Tabn. 1; P — dakTnueckas BennumHa atmocohep-
HOro AaBneHMA B MOMEHT oTbopa npobbi.

Mpumeyarue. Mpu omcymcmauu 0aHHbIx 06 am-
MocehepHom dasieHUU 8 MOMeHmM ombopa oony-
cKaemcs e20 NpUHUMAMeb PpasHbIM HOPMAslbHOMY
(m.e. 760 mm pm. cm.).

Mpumep pac4éma cmeneHu HacvlweHus 800bI
Kucso0pooom

Mpn 3HayeHuax C,, = 7,52 mr/n, C,= 9,82 mr/n,

P =735 mM pT. CT.  TemnepaType BOAbl B MOMEHT
oTbopa 16° C cTeneHb HacCbIWEeHNA COCTaBNAET:

B 7,52 x 100 x 760

=79,2%.
9,82 x 735

KoHmpose mouyHocmu usmepeHul

Mpn BbINOMHEHMN M3MEPEHUN KOHLeHTpaLmmn
PacTBOPEHHOIO KUC/IOPOAA B BOAE KOHTPOSb
TOYHOCTM HEOOXOAUMO NPOBOAMNTL MO NOBEPEH-
HOMY, 06pa3L0BOMY OKCUMETPY.

NTak, B xoae aHanm3a Mbl Noslyyaem KOHLIEH-
Tpauuto PK (B Mr/n) n cTeneHb HacbIWEHNA M
BOAbI (B %) NO OTHOLLEHNWIO K PaBHOBECHOMY CO-
[EpPXKaHWI0 NpY JaHHbIX TemnepaType 1 aTMoC-
bepHOM paBneHum.

Onpeodenenue bIK5

BIMK — konnyecTBo KMcnopoaa B MUNINMETPAX,
Tpebyemoe ANna OKUCNEHNA HaXo[AaLWKMXCA B 1 N
BOAbI OPraHNYeCKrX BELWECTB B a3PO6HbIX YCNo-
BuAX, 6e3 goctyna cseTa, npu 20°C, 3a onpege-
NEHHbIN Nepuog B pesynbTaTe NpoTeKalowmx
B Boge Oumoxmmmyeckmx npoueccoB. Opuen-
TUPOBOYHO MNpUHUMAaLOT, uTo BIMK5 cocTtaBnaer
okono 70% bIlIKnonH, HO MOXeT COoCTaBnATb
o1 10 0o 90 % B 3aBUCUMOCTU OT OKUCTIAOLLEro-
CA BelyecTBa.

OnpepeneHve BINK ocHoBaHO Ha usMepeHUn
KOHLeHTpauum pacTBOPEHHOIO KNCITOPOAaA B MPO-
6e Bobl HeNocpeACTBEHHO NOCe 0TOopa 1 nocsie
NHKY6aumm npobbl. MIHKy6aumto npobbl nposoaaT
6e3 focTyna Bo3fdyxa B KUCIOPOAHOW CKIAHKE,
T. €. B TOV Xe Nocyfe, rae onpeaenaeTca 3HayeHne
PacTBOPEHHOIO KMCIOPOAQ, B TeUeHne BpeMeHMU,
HeobXxoAMMOro Afia NpPoTeKaHWA peakumn 6uo-
XVIMMYECKOTo OKMCNeHMA. Tak Kak CKOpOCTb 61o-
XMMNYECKOW peakumn 3aBUCUT OT TemnepaTypbl,
NHKYOaLMIO MPOBOAAT B PEXMME MOCTOAHHOM
Temnepatypbl (20£1)°C. OT TOYUHOCTV noaaepa-
HWA 3HayeHMA TemnepaTypbl 3aBUCUT TOYHOCTb
BbINOSIHEHMA aHanm3a Ha BIK. O6bIuHO onpepens-
toT BINK 3a 5 cyTok nHKy6aumm (BIK5), ogHako co-
LeprKaHre HeKOTOPbIX coeanHeHuin bonee nHoop-
MaTMBHO XapakTepu3syetca BennymHown bIK 3a 10
CYTOK 1N 3a nepuog nosnHoro okucnenus (brKk10
vnun BINMKnonH cootBeTCTBEHHO).

OnpepeneHne KOHUEHTpaLuM pPacTBOPEH-
HOro Kucnopopa npu aHanuise Boabl Ha BIK
MOXET BbIMOMHATLCA Pa3NYHbIMKA METOAAMMU.
Hanbonee pacnpoctpaHéH gnsa onpepeneHus
pPacTBOPEHHOrO Kucnopoda npu aHanmse BIK
MeToA MOAOMETPUYECKOTO TUTPOBAHUA — Me-
Top BuHknepa.

AnbTepHaTuUBHbIM MeTof4oM onpefenenna bI1K
MOXET OblTb MeTOf C NEeKTPOAHbIM (NOTeH-
LUOMETPNYECKNM) M3MepeHneM KOHLeHTpa-



Tabnuua. 3aBMCMMOCTb paBHOBECHON KOHLIEHTPaLUN KNC/Iopofa B Boae
OT TemnepaTypbl (aTMmocpepHoe faBneHme — 760 Mm pT. CT.)

Temne- PaBHOBeCHas KOHLEHTPaLsA PaCTBOPEHHOMO KUCIOpOoAa (B Mr/n)
paTtypa npu n3meHeHne Temnepatypbl B aecAtble gonm °C (CB)
°C 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
0 14,65 14,61 14,57 14,53 14,49 14,45 14,41 14,37 14,33 14,29
1 14,25 14,21 14,17 14,13 14,09 14,05 14,02 13,98 13,94 13,90
2 13,86 13,82 13,79 13,75 13,71 13,68 13,64 13,60 13,56 13,53
3 13,49 13,46 13,42 13,38 13,35 13,31 13,28 13,24 13,94 13,90
4 13,86 13,82 13,79 13,75 13,71 13,68 13,64 13,60 13,56 13,53
5 13,49 13,46 13,42 13,38 13,35 13,31 13,28 13,24 13,20 13,17
6 13,13 13,10 13,06 13,03 13,00 12,96 12,93 12,89 12,86 12,82
7 12,79 12,76 12,72 12,69 12,66 12,62 12,59 12,56 12,53 12,49
8 12,46 12,43 12,40 12,36 12,33 12,30 12,27 12,24 12,21 12,18
9 11,55 11,52 11,49 11,47 11,44 11,41 11,38 11,35 11,90 11,87
10 11,27 11,24 11,22 11,19 11,16 11,14 11,11 11,08 11,06 11,03
11 10,00 10,98 10,95 10,93 10,90 10,87 10,85 10,82 10,80 10,77
12 10,75 10,72 10,70 10,67 10,65 10,62 10,60 10,57 10,55 10,52
13 10,50 10,48 10,45 10,43 10,40 10,38 10,36 10,33 10,31 10,28
14 10,26 10,24 10,22 10,19 10,17 10,15 10,12 10,10 10,08 10,06
15 10,03 10,01 9,99 9,97 9,95 9,92 9,90 9,88 9,86 9,84
16 9,82 9,79 9,77 9,75 9,73 9,71 9,69 9,67 9,65 9,63
17 9,61 9,58 9,56 9,54 9,52 9,50 9,48 9,46 9,44 9,42
18 9,40 9,38 9,36 9,34 9,32 9,30 9,29 9,27 9,25 9,23
19 9,21 9,19 9,17 9,15 9,13 9,12 9,10 9,08 9,06 9,04
20 9,02 9,00 8,98 8,97 8,95 8,93 8,91 8,90 8,88 8,86
21 8,84 8,82 8,81 8,79 8,77 8,75 8,74 8,72 8,70 8,68
22 8,67 8,65 8,63 8,62 8,60 8,58 8,56 8,55 8,53 8,52
23 8,50 8,48 8,46 8,45 8,43 8,42 8,40 8,38 8,37 8,35
24 8,33 8,32 8,30 8,29 8,27 8,25 8,24 8,22 8,21 8,19
25 8,18 8,16 8,14 8,13 8,11 8,11 8,08 8,07 8,05 8,04
26 8,02 8,01 7,99 7,98 7,96 7,95 7,93 7,92 7,90 7,89
27 7,87 7,86 7,84 7,83 7,81 7,80 7,78 7,77 7,75 7,74
28 7,72 7,71 7,69 7,68 7,66 7,65 7,64 7,62 7,61 7,59
29 7,58 7,56 7,55 7,54 7,52 7,51 7,49 7,48 7,47 7,45
30 7,44 7,42 7,41 7,40 7,38 7,37 7,35 7,34 7,32 7,31
LN pacTBOPEHHOIO KNCNIOpoAa C NOMOLLbIO MpoeedeHue ananusa:

okcumertpa. lNpu 3Tom cnepyetr umetb B BUAY
BCE BbllWen3noxKeHHble ocobeHHocT BIMK Kak
nokasaTensa KayecTBa BOAbl U GUOXuMUYecKne
npouecchl B npobe.

O6opyodosaHue u peaKkmuebi:

ObopynoBaH/e, peakTuBbl U MNPUHABIEXHOCTA
ANA onpefeneHna pacTBOPEHHOIO KMCI0POAA Me-
TOoAOM BrHKnepa (Cm Bbile); KNCNOPOAHble Kanu-
6poBaHHble CKNAHKM AN MHKYOMpoBaHMA npob;
yawwkwn lMeTpw; TepmocTaT-UHKyb6aTop, obecneun-
BalOLWNIN NnoaaepkaHve Temnepatypbl (20+1)°C.

1. OTbepute npobbl BOAbl B KWUCIOPOAHbIE
CKNAHKK (He meHee 3 WT.), Kak OMMCAHO
B MeTofe onpefeneHns pPacTBOPEHHOrO
Kncnopopga.

lMpumeyaHue. [ina nonyyeHus npedcmasumero-
HoU npobbl ombop xesnamesibHO NPO8OOUMb HA
yoasieHuu om bepez2o8, OHA, BOOHbIX pacmeHul
u m. n., Komopele Mo2ym 6bimb UCMOYHUKGA-
MU 8bl0esieHuUll opedHUYecKux eeujecms usu/u
MUKPOOpP2aHU3MO8.
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2. B nepBou cknAHKe cpasy xe ¢ukcmpynte
KUCNOpOA W onpedennte KOHLEHTpauuio
pacTBOPEHHOIrO Kucnopopaa.

3. [pyrvie CKNnAHKM — MHKYOaLMOHHbIe, ABE U

6onblue, NOMecTUTe B TEMHOTE

B VHKybaTOp u4epe3 BOAAHOWN

3aTBOp M3 vawku [leTpu, Kak

NOKa3aHO Ha PUCYHKe. OTO BOC-

NPenATCTBYeT KOHTAaKTy BOAbI

B CKJIAHKE C BO3[yXOM.

[pumeyuarue. VIHKyb6ayuu xenamesnbHo nodsep-
2HYMb HeCKO/IbKO Npob, M.K. 8 CJly4de Nosy4HeHus
OWUBOYHBIX pe3ysbmamos 8bIN0JHUMb aHA/IU3
nosmopHo bydem yxxe He803MOXHO.

4. Tlo ncreyeHnmn 5 cyTok MHKy6aLmn B CKNAH-
Kax onpegennTe KOHLUEHTPaLMio OCTaTOYHO-
ro pacTBOPEHHOrO KMC/IOPOAA Kak cpefHee
apndmeTmyeckoe pesynbTaToB MO Kaxaow
NHKYOaLMOHHOW CKNAHKe.

5. PaccuuTante 3HaueHme BIK5 B mr/n no ¢op-
myne:

BMK5=C,-C,

rae: C, — KoHueHTpauna PK B nepsoHavanbHom
npobe, mr/n; C, — cpefHAA KoHueHTpauua PK
Mo nucteyeHve nepuoga MHKyb6aumum, mr/n.

WTaK, BbllleONMCaHHbIM MeToA NO3BONAET onpe-
Jenutb BenuuuHy bBIIK5 3a cuyét BbluncneHuns
pa3HuMLUbl MeXay KOHLEHTpauuAMn pacTBOPEH-
HOro Kucsopoga B NepBOHAYanbHOM 1 NHKYOa-
LIMOHHbIX Npobax (uepe3 5 gHen).

Mpuzomoenenue pacmeopoe:

Pacmeop conu mapzaHya

PacTBop npurotaBnvBalOT B MOAXOAALEN MO-
cyne n3 4-sogHoro cynbdarta MapraHua (KOH-
ueHTpauma 480 r/n) nmbo 4-BopgHOro xnopuga
MapraHua (KoHUeHTpauma 425 r/n) B auctunnm-
pOBaHHOW BOAeE.

Pacmeop cepHou kuciomei (1:2)

K 20 mn guctmnnnpoBaHHOM BOAbI NOCTENEHHO
npu nepemewnBaHnn fobasnawT 10 Mn KOH-
LEHTPMPOBAHHOWN CepHON KKcnoTbl. He 3abbl-
BaliTe MPO TEXHUKY 6e30nacHOCTL.

Pacmeop muocynspama Hampus

(0,02 mosb/n 3K8.)

MpurotaBnuBalTca M3 amnynbl  ¢$uUKcaHa-
na (ctaHpapTt-TMTpa) TUocynbdaTa HaATpUA
(«0,1 monb/n 3KB.»).

Ona npurotoeneHnsa 0,02 monb/n 3KB. pacTBOpa
Tmocynbdata 20,0 mn pacTtBopa C KOHLEHTpa-
yven 0,1 Monb/n 3KB. OTMEPEHHble C MOMO-
LWblO LMANHAPA, MOMELLAKT B MePHYI0 Konby Ha
100 mn, nocne yero o6bEM pacTBopa B MepHOM
Konbe [OBOAAT A0 METKU AUCTUNNNPOBAHHOM
BOOW.

AnA noBbilweHnA cTabnnbHOCTM PacTBOPOB TUO-
cynbdata K HUm cnegyet gobasutb 10 mn amuno-
BOro munm n3obytunosoro cnupta (nméo 1-2 mn
Kcunona unm xnopogpopma) Ha 1 n pacteopa.

PacTBOpbl NCNONb3YIOT He paHee yem yepes
10 gHen nocne NPUroToBNEHUA.

B npouecce ncnonb3oBaHnA pactBopa che-
AyeT nepuognyvecku, Hanpumep, nepes Hayanom
nonesblx paboT, ycTaHaBNMBaTb TOUHYHO KOHLIEH-
TpauuMio CTaHAAPTHOrO pacTBopa Tuocynbdata
METOLOM TUTPOBaAHUA PacTBOPOM OGuxpomaTa
Kanus.

Pacmeop kpaxmana (0,5%).

0,5 r pacTBOPMMOro Kpaxmana pa3smeLunBaioT
¢ 10 mn BOAbI O NONYyYEHUA OL4HOPOAHOWN CMme-
CW, MeANeHHO BNVBalOT NpY NepemenBaHnm
B 90 MmN KunsLen Boabl N KUNATAT 2-3 MUH. [Mo-
cne oxnaxaeHua pPacTBOp KOHCEPBUPYIOT AO-
6aBneHnem 2-3 Kanenb xnopodopma. PactBop
nocne KoHcepBauum yctonums go 1 mecaua npu
XPaHEeHUN B NMPOXAAHOM 3aTEMHEHHOM MecTe.
Mpwn nonesbix paboTax pekoMeHayeTcA NCNosb-
30BaTb PaCcTBOpP, NPUrOTOBEHHbIN Nepes Hava-
nom pabor.

Pacmeop tioouda kanusa weno4Hou
PacTBop nNpuroTaBnnBaioT, CMELINBAs PacTBOPbI
(a) n (6) cnepytowero cocTaBa:

a) pacteop 150 r noguaa kanma 8 100 mn gnc-
TUANMPOBAHHOW BOAbI.

JlaHHbIV PacTBOP NPUrOTaBANBAIOT C MCMOJb30-
BaHMEM oanaa Kanus, cneumanbHO OUMLLIEHHO-
ro oT cnefos cBo6OAHOrO 1oAg;



6) pacTtBop 500 r rugpokcmaa Hatpua B 500 mn
ANCTUNNTIMPOBAHHOM BOAbl, NpefBapuTesb-
HO MPOKUNAYEHHON 1 oxnakaeHHon. O6b-
€M CMeLlaHHOro pacTBopa AOBOAAT B NOA-
xogdAwen nocyge go 1000 ma guCTUANNpo-
BaHHOW BoAoN. He 3abbiBanTe Npo TEXHUKY
6e30MacHoCTN.

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.

MNocne nonyyeHna pesynbTata NPOaHaNN3NPyn-
Te, 0 UeM OH cBuaeTenbCTByeT. [InA 3Toro cpas-
HUTe ero C HopmMaTMBamu Ballen CTpaHbl. Ecnu
noflyyeHHbI BapmaHT He cooteeTtcTByeT (11K,
nonpoOyiTe HakTN NPUYNHbBI HECOOTBETCTBUA.
B noBepxHOCTHbIX BOAax, B 3aBUCMMOCTU
OoT Tuna BOAoOEMa, BenuumHa BIIK5 (BIK 3a
5 cyToK) Konebnetca ot 0,5 go 5,0 mr/n n nog-
BepXeHa Ce30HHbIM U CYTOYHbIM M3MEHEHMAM.

MpeBblilweHne noka3atena BIMK moxeT 6bITb
CNeacTBUEM  AHTPOMOreHHOTO  3arpA3HEeHKuA
NPUPOAHbIX BOA OPraHMYecKMMn BellecTBamMm.
Ecny X NCTOYHMKM MOXKHO WHAEHTUGULMPO-
BaTb MO TOYKam c6poca, Takme UCTOYHUKUN Ha-
3bIBAlOTCA NNOKanbHbIMWU. OHW BKOYaloT B cebn
LienItono3Ho-6yMakHble 1 leconepepabaTbiBa-
owe KOMOMHaTbI (MUFHUHDBI), MACOKOMOUHATDI
(6enkoBble COeAMHEHUSA), CENbCKOXO3ANCTBEH-
Hble NpeanpuAaTuA.

He nokanbHble 3arpsa3HeHNA NOCTYNakloT U3 MHO-
MX UCTOYHUKOB, KOTOpPble TPYAHO naeHTuduym-
poBaTb. OHM BK/KOYAIOT B Ce61:

e MOTOKM AOXKAEBDIX M TaNIbIX BOL rOPOAOB, KO-
TOpble HECYT 3arpA3HEHNA U3 HeNeranabHoM
KaHanmM3auum B CMCTEMY CTOKOB A1l fOXKAe-
BbIX BOA, ¢pekanum Kowek u cobak ¢ ynuy
1 TPOTYapoB;

®  CeNIbCKOXO35IICTBEHHbIE CTOKU, KOTOpble COo-
[ep>KaT OUOreHHble 3NeMeHTbI C Nosewn;

® TOTOKM CKOTHWKOB, coaepkawume dekanb-
Hble BellecTBa.

MPUNOMEHUE 6. ONPEAENAEHUE OBLUEM XXECTKOCTU

PKECTKOCTb BOAbI — €eLlé OHa 13 KAaYeCTBEHHbIX
XapaKTepUCTUK, KoTopas oOycnoBneHa npu-
CYTCTBMEM PaCcTBOPUMbIX U ManopacTBOPUMbIX
conen-M1MHepanos, raBHbIM 06pa3omM — MOHOB
kanbuwua (Ca,,) n maruma (Mg,,).

OO0yt XECTKOCTb MOXHO onpeaennTb C MOMo-
Lblo TecT KoMmnnekTa «OM-1»".

MNpeanaraemblini MeTog onpegeneHna obuyen
MKECTKOCTN KaK CYMMapHOWN MacCOBOW KOHLEH-
TpauMn KaTMOHOB KalbLMA U MarHMs OCHOBaH
Ha peakuun conen Kanbuma U MarHua C peakTu-
BOM — TPWUNOHOM b, AByHaTpMeBOn COMbio 3TU-
NeHANaMUHTETPAYKCYCHOW KUCOTbI.

AHann3 npoBogAT B aMMMayHoM GydepHom
pacTtBope npu pH 10,0-10,5 TTpUMETPUUECKNM

*  Tect-komnnekT «OK-1» npefHa3HayeH AnA Konuye-
CTBEHHOIO 3KCMPEeCcCHOro onpeneneHnsa obLien ecT-
KOCTM (CYMMbI MONAAPHBIX KOHLIEHTPALNIA SKBMBANIEHTOB
WOHOB KasibLua U MarHua) B BoAe B Nonesblx, nabopa-
TOPHbIX 1 MPOM3BOACTBEHHbIX ycnoBuaAx (http://www.
christmas-plus.ru/portkits/portkitswater/tk02/tkoj1).

MeToaoM B NpPUCyTCTBUN XPOMOBOIO TEMHO-
CNHEro nHAnKaTtopa.

OnpedeneHue obuweli xécmkocmu. O6opyodo-
8aHUe U peakmuebl:

baHA BOAAHAA; HOXKHKMLDbI; NanoyKa CTeKNAHHas;
nuneTKa Ha 2 M WA Ha 5 MN C pe3HOBON rpy-
wen (MegUUMHCKUM LNpULEeM) N COeAUHUTENb-
HOWM TPYyOKOW; nuneTKa-kanenbHuua; CKAAHKA
¢ metkom «10 mn». Bopa AucTunnmpoBaHHas;
pacTBop 6ydepHbIi aMMUAYHBbIN; PacTBOP MHAK-
KaTopa XpOM TEMHO-CUHEro KMUCIOTHOrO; pacT-
Bop TpunoHa b (0,05 monb/n 3KB.).

BoeinonHeHue aHanu3sa:

1. B cknAaHky Hanente 10 mi aHanmM3npyemom
BOADbl.

2. [lob6aBbTe B CKNAHKY NUNeTkamu 6-7 Kanesnb
pacTBopa bypepHOro ammmayHoro un 4-5 Ka-
nesb pacTtBOpa XPOMOBOro TEMHO-CUHEro
NHAMKaTopa.
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3. TepmMeTuYHO 3aKpoWTe CKAAHKY MpoOKoW
N BCTPAXHWTE ANA NepeMeLllnBaHunA.

4. TlocTeneHHO TUTPYNTE COAEPKMMOE CKIAH-
K1 pacTBopoM TpunoHa b go nepexopaa okpa-
CKM B TOYKE SKBMBANEHTHOCTU W3 BUHHO-
KpacHom B sApKo-ronybyto. lMepuoanueckn
BCTPAXUBaNTE CKMAAHKY ANA nepemMellnBa-
HMA nNpobbl. Onpegennte 06BLEM pacTBOpPa,
N3PacXOfOBaHHbIN Ha TUTPOBaHME O6Lel
xectkocTu (Vi Mn).

lMpumeyaHue. lNocne usmeHeHUA OKpacku npoby
Heobxo0umMo 8bidepxxams ewé 0,5 MuH. 0514 non-
Ho20 3asepwieHus peakyuu. OKpacka pacmeopa
MOXem HeCKOJ/IbKO 80CCMAHOB8UMbCA. B amom
cny4yae Heobxooumo dobasume ewé Hekomopoe
Kosu4ecmeo pacmeopa mpusioHa b.

5. PaccuuTaiite BenvuUHY oOLleNn KECTKOCTU
(Cox) B MMOSTB/N 3KB. Nodopmyrne:

c - VX Hx 1000
PK —VA ’
rae: V;, — o6bém pacTBopa TpunoHa b, nspacxo-
[AOBaHHOIO Ha TUTPOBaHWe, Mi1; H — KOHUeHTpa-
UuMA TUTPOBAHHOMO pacTBopa TpusoHa b, monb/n
3KB.; V, — 06bEM BOADbI, B3ATON Ha aHann3, M,
1000 — k03 PULMNEHT NepecUéTa equHULL N3Me-
peHnA 13 monb/n B Mmonb/n. unu ana vV, = 10 mn
n H = 0,05 monb/n 3KB. No cnegyowent popmyne:

Cox=VoxX 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.

BennunHa »kECTKOCTV BOAbI MOXKET BapbMPOBaTbCA
B LUMPOKMX NMpefenax B 3aBMCMMOCTY OT TUMa Mno-
pof 1 nouB bacceHa Bogocbopa, OT Ce30Ha 1 Mno-
rofHbIX YCNoBui. KECTKOCTb yBENNUMBaAETCA U3-3a
NChapeHna BOAbI, YMEHbLUAETCA B CE30H AOXKAEN
1 B Nepuog TasHNA cHera. "KECTKOCTb BOAbl 3aBU-
CWT 1 OT TUNa Bogoéma. PeuHas Boga 06bIYHO 06-
NaflaeéT OTHOCUTENIbHO HEOOJbLLON XKECTKOCTbIO
(1-6 mr-ake/n), ogHako BofAa PekK, Mpope3aloLwmnx
TOJLLY M3BECTKOBbIX M MMMCOBbIX MOPOA, YacTo OT-
nnyaeTca 6oNbLUON MECTKOCTbIO. BblcoKas »ecT-
KOCTb BOAbl YXyALIaeT opraHonenTnyeckme CBow-
CTBa BOAbl U NPUAAET el FOPbKOBAaTbIN BKYC.

KanbumneBasa »E&cTkocTb obycnoBneHa pac-
TBOPEHNEM M3BECTHAKA U Mefa B COCTaBe AHa U
6eperoB BooToKa. B palioHax, rae 6onble go-
NTOMUTA, YeM U3BECTHAKA, MOXeT npeobnagatb
MarHveBas »KECTKOCTb.

MNoapobHoe onmncaHne MeTodoB onpeaene-
HUA KapOOHATHOWM »KECTKOCTU U LUENOYHOCTH,
KanbLuma N marHua cmoTtpuTe B «<PykoBoacTee no
onpegeneHunio NokasaTtenen Kayectsa Bogbl No-
nesbiMn metogamm» Mypasbea ALl

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

BroreHHbIMK 3neMeHTamMK, Unn buoreHamu, Ha-
3bIBAlOTCA S/1IEMEHTbI B COCTABE »KMBbIX OpPraHm3-
MOB: a30T, dochop, cepa, *kenes3o, KanbLui, Mar-
HWI, Kanun n gpyrue. Bonpocbl KOHTPONA Kave-
CTBa BOAbI M 3KONIOrNYECKON OLEeHKN BOJOEMOB
BHEC/IM B MOHATNE BMOrEHHbIX 3N1EMEHTOB 6onee
onpeaeneHHbIN CMbIC/: K HAM OTHOCAT coefinHe-
HUA, KOTOPble ABNATCA NPOAYKTAMU XU3Heaen-
TENbHOCTM Pa3/IMUYHbIX OPraHM3MOB U ABNAKOTCA
«CTPOUTENbHBIM MaTepranom» ONA »KMBbIX Op-
raHM3moB. B nepByto ouepefb K HAM OTHOCATCA
coefiHeHMA a30Ta: HUTPaTbl, HATPUTbI, OpraHu-
yecKune 1 HeopraHnyeckre aMMOHUNHbIE Coeau-
HeHusA, a Takke pocdopa: opTodocdatbl, Nonu-
docdatbl, opraHuyeckue >3¢upbl PpocdopHo
KMUCNOTbI 1 Ap.

§1. Hutpartnl

CoeguHeHna a3oTa, nonasluve B BOAJOEMbI U3
BHELUHUX UCTOYHUKOB, Mpeobpa3yoTca N3 0gHoM
dopmbl B apyryto. Hanprmep, B TeyeHne nepabIx
YyacoB Nnocsie NonagaHuA HaBo3a B BOAY 06Hapy-
XMBaeTCA MOBbILEHHOE CoAepKaHne KaTOHOB
aMMOHMA, MOTOM KaTMOHbl aMMOHUA NepexoaaT
B HUTPUTbI, 1 3aTeM, MOYTK Cpa3y, — B HATPATbI.
TO CONM a30THOM KMCNOTbI. Taknm 06pa3om, Hu-
TpaTbl — 3TO HaKOMUTENbHAA XapaKTEPUCTUK],
onpepeneHne KOToOpor Hanbonee JOCTYNHO ANA
o6LeCcTBEHHbIX UccnefoBaTene.

Metop onpepeneHna HUTpaT-aHNMOHOB B BOJe
ABJIAETCA yHI/Id)I/ILI,I/IpOBaHHbIM M OCHOBaH Ha BU-



3yaJIbHOM CpaBHEHMM OKPACKM Npobbl nccneqy-
€MO BOAbl C KOHTPOJIbHOW LWKasnon obpa3Los
OKpacKy BOAHbIX PAacTBOPOB C Pa3/IMYHbIM CO-
AepXaHnem HATPaT-aHMOHOB.

CambIl NpocTo MeToh onpedeneHus HUT-
paToB B Npo6e BoAbl BO3MOXKEH MPU UCMONb30-
BaHWM VHAUKATOPHOW ByMarn — TeCT-MONOCKMU.
[na sToro Heob6xo4MMo oTpesaTtb pabouni yya-
CTOK MHAMKATOPHOW NOMIOCKN pPa3MepoM OKOJ10
5x5 MM, onycTUTb pabounii y4acToK B Npoby Ha
5-10 cek., He CHUMaA 3aWUTHOW MNEHKN. Yepe3
3 MUHYTbI CpaBHUTE OKPACKy yyacTKa C obpas-
LaMy KOHTPOJSIbHOW LIKanbl. 3a pe3ynbTaT aHa-
NM3a MNPUHUMANTE 3HAuYeHWe KOHLEeHTpauuu,
COOTBETCTBYIOLLEe OnuKariemy no okpacke ob-
pa3uy wkanbl. [py NpoOMeXXyTOUHOWN OKpacke —
COOTBETCTBYIOWMIA WUHTEPBas KOHLEHTpauun.
Pe3ynbTtaT aHanm3a, T. €. KOHUEHTPaUno HUTpa-
TOB, M3MepAlT B Mr/n. MNpumep Nogo6bHOM MH-
AVNKATOPHOWN Bymaru v WKanbl — TecT-CUCTEMbI
«Kpnemac+».

f y ¥
;i g 1 “l0¢ 3 iz

Crpensre polompel y | o ol 'lqﬂ)_ -
[ oTpkry YAt

Gomns S s J o gy Sd0e |
_Thaagol v ip peive » Touere ann
Konrposuan mxnman )

[P [0 [ 10] 50 [200]t000
kﬁmlﬂ E TLAFTILE

r g

Chdstmoy

Tecr-cueresa Law

NITTATON B UPOIYNTAY HNTAINS § AOARY cpeanx

HuTpar-TrecT

NEEET YD)
\_ e iy =)

Takylo TeCcT NONOCKY MOXHO 3aKa3aTb B
000 «Kpuncmac+». TakKe KauyecTBeHHble NHAMW-
KaTOpPHble TECT-NONOCKM NPOM3BOANT HEMELKas
KomnaHua Merck2.

e

bonee ToOuyHOE onpegeneHne HUTPaT-aHNOHOB
OCHOBAHO Ha npeaBapuUTesibHOM BOCCTaHOB-
NIEHUN LMHKOBOW MblblO HUTPAT-aHNOHOB [0
HUTPUT-aHNMOHOB C nocnejyowmm o6pa3OBa—
HUEM a3oKpacuTena B NPUCyTCTBMN Cynb(l)aHVI-
JTOBOW KUC/OTbI 1 G-Ha(I)TI/IJ'IaMI/IHa no peakuyumn,
OornncaHHom npw onpeaneneHnn HATPUTOB.

[rana3oH onpegensembiX KOHUEHTPaLUN HAUT-
paT-aHnoHoB B Boge — OT 0 go 50 mr/n. O6bém
npo6bl, HeobxoauMoW AnA aHanv3a, CoCTaB-
nAaeT 6 mn.

MpoaoMKNTENbHOCTb BbINOIHEHMA aHaNK-
3a — He 6onee 25 MUH.

O6opyodoeaHue u peaKkmuebi:

MopowWoK UMHKOBOro BOCCTAaHOBUTENA, pac-
TBOP a-HadTUNaMmHa, pacTBop cynbdaHWIo-
BOW KNCOTbI.

MNuneTtka-KanenbHMua Ha 3 mA, NPoO6bUpPKu,
rpagyvpoBaHHble Ha 15 M ¢ npobkon (2 wT.),
CKMAHKX ONA KONOPMMETPUPOBAHMA C METKOWN
«10 mn» (2 WT.), GNakoH Ana NPUroToBNeHNs pe-
aKTMBA Ha HUTPAT-aHNOHbI, LUNaTeNb.

KoHTponbHaA wkana o6pa3LoB OKpacKu
npo6 AnAa BM3yanbHOro KONOPMMETPUPOBaHMUA
«HuTpaT-aHMoHbI» (0-10-30-50 mr/n) u3 cocTta-
Ba TeCT-KOMMJIEeKTa.

[pueomossieHue pacmeopos U pPeakmueos
CM. HUXe.

Moozomoeka k pabome:

MpuroToBneHMe peakTMBa HAa HUTPAT-AaHWOHDI.
C nomolbio rpagynmpoBaHHbIX NPO6GMPOK
OTMEPAIOTC  paBHble OOBEMbBI PACTBOPOB
a-HadTUNaMMHA 1 CynbdaHUIOBON KUCOTbI U
CMeLUnBaloTCA BO GlakoHe ANsi NPUTrOTOBNEHNSA
peakTMBa Ha HUTPAT-aHWOHbI. PeakTuB roto-
BUTCA B KOJIMYECTBAX, HEOOX0AMMbIX Ans Mpo-
BeEeHMNA aHann3a, U NCMonb3yeTca B AeHb Npu-
rOTOBJIEHNA.

BbinonHeHue aHanusa:

1. TpapympoBaHHyl0 npo-

OUPKYy OMonoCHUTE He- 1 wn
CKOMbKO pa3 aHanusmpye-
Mon Bogoun. B npobupky
oTbepnTe 6 M aHanM3-
pyemon Boabl (nNpobbl),
nprbaBbTe AUCTUNAT JO 3HayeHUAa obbéma
11 Mn 1 NnepemeluanTe.

2. K copepxumomy npo-
6upkn pobasbte 2,0 mn
CBEXenpuroToBNeHHO-
ro peaktiBa Ha HuTtpat- °*
aHMWOHbI, 3aKpowTe npo-
O6rpKy NPO6KOW 1 BCTPAX-
HWUTe [nAa nepemelunBa-
HMA pacTBoOpa.

6 mn

2 Mn peakTuBea
Ha HUTPaT-aHWOH
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3. TMpwubasbTe B NpobupKy okono 0,2 F nopoLLKa

LMHKOBOrO BOCCTAaHOBU-

Tensa, NCNonb3yAa wWwnaTenb

(0,2 r nopoLKa 3anoHAKT

wnatenb Ha Y2 ry6uHbl, He

06pasys «ropkuy). 3akpon-

Te NpobupkKy NpPobKon u

TLATeIbHO NepemeLlanTe.

4. OcTaBbTe NPOOUPKY Ha 15 MUHYT gnsa non-
HOro MPOTEKaHWA peakuuu, Nepuoanyeckn
BCTPAXMBasA COAEPKUMOE NMPOBUPKN.

5. B cKnfAHKy gna KonopumeTpupoBaHuaA nepe-
nerite pacTBop 13 NPOBMpPKN Ao MeTKM «10»,
CTapasAcb He JOMYyCTUTb NOMNagaHUA Ocagka
B CKNAHKY.

MNpoBennTe BU3yanbHOE KONOPUMETPUPO-
BaHve npobbl. [na 3toro
CKJIAHKY nmomecTute Ha Oe-
noe none KOHTPOJIbHON

_EI' LIKanbl X, OCBELLAA CKNAHKY
~ pacceAaHHbIM 6efbiM CBETOM

- [OCTaTOYHON WHTEHCMBHO-

CTW, onpepenute 6nmxan-

Lee Mo OKpacke nosie KOHTPONbHOM LKasbl

N COOTBETCTBYIOLLEMY 3HAaUYEHNE KOHLeHTpa-

LN HATPAT-aHNOHOB B MI/1.

0,2 r nopowwka
BOCCTAHOBUTENA I

o
1 —
!

KoHmpons moyHocmu aHanusa

KOHTpONb TOYHOCTW NpU OnpeaeneHnn HUTpa-
TOB MPOBOAAT C MCMOMb30BaHMEM 3TaNlOHHbIX
pacTBOPOB NMOO C NCMONb30BAHMEM MOBEPEH-
Horo (06pa3uoBOro) HUTpPaToMepa.

NTak, B pe3ynbrate npoBefeHMA aHanv3a no
KOHTPOJIbHOW LIKane Bbl MOAYYMAN 3HAYeHue
KOHLEHTPpaLUmn HATpPaT-aHMOHOB B Mr/n. JTa Be-
NINYMHa 3a4yacTylo ABAAETCA WUHAMKATOPOM 3a-
rPA3HEHHOCTM BOQOEMA.

lNMpuzomoeneHue pacmeopoe u peakmueos

lpueomoessieHue 0CHOBHO20 pacmeopa
HUMpAam-aHuoHa
B3BelleHHYI0 Ha aHaNUTMYeCKMX Becax HaBecKy
(1,6300 +0,0010) r HMTpaTa Kanus, NpenBapu-
TeNbHO BbICYLWIEHHOrO A0 MOCTOAHHOW MacChl
npu 100-105°C, nomewaloT B MepHylo Konby
BMecTumocTbio 1000 mn, pacteopsaAwT B 200-
300 mn gUCTUNNMPOBAHHOW BOAblI U [OBOAAT
06bEM pacTBOpa AUCTUNNNPOBAHHOW BOAOWN A0
MeTKW. MonyyeHHbI pactBop cogepxunt 1,00 mr/
MJ1 HATPaT-aHVOHa.

PacTBOp ycTONUMB B TeueHre 6 MecAueB nNpu
YC/TOBUW XPaHEHUSA B XONIOAUNbHUKE.

[MpuzomosneHue cmaHdapmHoz0 pacmeopa

¢ KoHYyeHmpauyuet 0,05 ma/mn

5,0 M1 OCHOBHOrO pacTBOpa C KOHLUeHTpaumen
1,00 Mr/mMn NMNEeTKOM NOMELLAIOT B MEPHYIO KOJ-
6y BMecTumMoCTbio 100 MN1 1 OBOAAT PacTBOP A0
METKN ANCTUNINPOBAHHON BOAON.

TanoHHble pacTBOPbI AJ1A ONPeAeNEHNA HUTPAT-
aHWOHa CTAabW/bHbI B TeUeHne 3 MecsueB npu
YCNIOBUUN UX XPAHEHUA B FTEPMETUYHO 3aKPbITbIX
NpobrpKax B 3aTeMHEHHOM MPOXIaAHOM MecTe.

Tabnuua. ANropyTM NPUroTOBIEHNA WKaJbl 3TaJIOHHbIX PacTBOPOB
ANnA onpepeneHna pacTBOPOB HUTpPaT-aHUOHa

KonunuectBo pactBopa, mn

HaumeHoBaHuna pacTBOpa

Homep ctaHaapTHOro pacteopa (npo6bi)

1 NOPAAOK ero Ucnosib3oBaHusa
1 2 3 4 5 6

CTaHpapTHbIN pacTBOP C KOHLeHTpaumen - 1,2 2,4 3,6 4,8 6,0

HuTpaTt-noHos 0,05 mr/mn

OunctunnuposBaHHaAa Boga 6,0 4,8 3,6 2,4 1,2 -

D,I/ICTI/IJ'IJ'II/IpOBaHHaFI BOAa

Mo 5,0 mn B Kaxkayto npoby

PeakTtuB Ha HUTPAT NOHDbI

Mo 2 mn B Kaxayto npoby

nOpOLLIOK LUMNHKOBOIo BOCCTaHOBUTENA

Mo 0,2 r B Kaxayto Npoby

Mpoby nepenrBaloT B CKAAHKY ANA KONOPUMETPUPOBAHMSA
[0 MeTKM «10», He fomnycKas nonagaHns ocagka

CopeprkaHne HATpaT aHMOHOB B Npobe, Mr

0

0,06

0,12

0,18

0,24

0,30

KoHueHTpauua HUTpaT-aHNOHOB
B Npobe o6bEMOM 6,0 MA, Mr/n

0

10

20

30

40

50




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.

MoBbllWeHHOe cofiepKaHne HUTPATOB B BOAE MO-
XeT ObITb MHANKATOPOM 3arpA3HeHMsA BOAOEMa B
pe3ynbTaTe pacnpocTpaHeHna peKanbHbIX NMbo
XMIMUYECKIMX 3arpA3HEHNIA, ObITOBbIX, CENIbCKOXO-
3ANCTBEHHDBIX U NPOMbILWIEHHbIX. MHepanb-
Hble y#obpeHUus cofepaT HUTPaTbl, KOTOpble
npvi M36bITOYHOM UNN HepaLNOHANIbHOM BHece-
HUW B MOYBY MPUBOAAT K 3arpA3HeHn0 BOJOE-
MOB. IcTOUHMKaMK 3arpa3HeHA TakxKe ObiBaloT
NMOBEPXHOCTHbIE CTOKW C MACTOWLL, CKOTHbIX ABO-
POB, MONOYHbIX pepM U T. M. HUTpaTbl CTUMYNK-
PYIOT MacCOBOE Pa3BUTME BOLHOWN PacTUTENbHO-
CTW, B NEPBYIO ouepefb — CHHe-3eNEHbIX BOO-
pocne, N yCKopAT 3BTpodUKaLmnio BOLOEMOB.

§ 2. CoeaunHeHusa ¢pocdopa

Docdop ABnAeTcA HeOOXOAUMBIM SNEMEHTOM
AR KU3HW. DTOT 3N1IeMEHT yyacTByeT B Kpyro-
BOPOTE BeLLeCTB B BOAHbIX 3KOCMCTEMaX B ecTe-
CTBEHHbIX KOHLEHTpaLUuAX.

Docdop B NpMpoOAHbIX BOAaX CyullecTByeT
B Buae optopocdatos, nonupochatos n opra-
HUYECKNX COeAMHEHUN, npuyeM npeobnapato-
wern GopmMOoN HaXOXKAEHNA SNeMeHTa B BOAHOM
cpepe anaATca optodpocdatbl. Hanbonee npo-
CTbIM ABNAETCA MeTof OnpeAeneHnsa copepKa-
HuAa optodochaTos, pesynbTaTbl KOTOPOro Aaet
OLEHOYHYI0 MHbOPMALMIO, MO KOTOPOW MOXKHO
AenaTb BbIBOAbl O COCTOAHUMN BOJOEMA.

Onpegaenenuve optodpocpaTtos
B MMTbEBOI U NPUPOAHOI BOAe

OnpepeneHve ABNAETCA BU3YyaNbHO-KONOPW-
METPMYECKMM N OCHOBAHO Ha peakuun opTo-
¢dochatoB ¢ monmbaaTOM aMMOHUA B KUCION
cpege. Obpasyowminca Nnpyu 3SToM NPOAyKT nog
LEeNCTBMEM BOCCTAHOBUTENA MpeBpallaeTcsa B
dochopHOMONNGAEHOBBIN KOMMNEKC, OKPaLLEH-
HbI/ B MHTEHCUBHO CMHUN LBeT. KoHLeHTpauuio
opTodocdaToB B aHaNM3npyemom Boge onpeae-
NAT N0 OKpacke Npobbl, BM3yasbHO CPaBHUBAA
C OKpaCcKo 06pa3LIoB Ha KOHTPObHOW LLKane.

[vana3oH onpepenaemMbix KOHLEHTPaLUIA OPTO-
dochatoB B BOAe Mpu BM3YyasbHO-KONOPUMET-
prvyeckom onpepeneHnn — ot 0,2 go 7,0 mr/n.
OnpepaeneHye BM3yanbHO-KONOPUMETPUYECKUM
METOLOM BO3MOXKHO 1 NP KOHLEHTPaL M OpTO-
¢docdatos 6onee 7,0 Mr/n nocne COOTBETCTBYIO-
wero pasbasneHnsa Npobbl YACTOWN BOAON.

O6opyodoeaHue u peakmuebi:

MepHaa cknaHka c geneHuamn (5, 10, 20 mn)
C Npo6KoW, NnneTKa-KanesbHMUa Ha 1 mn.

PacTBOp BOCCTaHOBUTENA, pacTBOpP ANA CBA-
3blBaHWNA HATPUTOB, PAcTBOP MonmbaaTa.

KoHTponbHas wkana obpa3yos oKpacku gna
KoHUeHTpauun opTtodocdatos (0; 0,2; 1,0; 3,5;
7,0 Mr/n) n3 coctaBa TeCT-KOMMJIEKTa Uin nNpu-
roTOBNeHHAsA CAaMOCTOATENIbHO.

BoinonHeHue aHanusa:

1. Otbepute B MepHylo cknaHKy 20 ma npo-
GUNLTPOBAHHON WM OTCTOAHHOW aHann-
3upyemon BoAabl (Mpobbl), NpeaBapuUTenbHO
OrOJIOCHYB eé 2-3 pa3a TOW Xe BOLON.

MpumeyaHue. lpu oxudaemoli KOHUeHMpayuu
opmoghoccphamos bonee 5 m2/n pekomeHOyem-
¢ ombupame 5 ma npobel (cknavkou) unu 1 ma
(wnpuuem-0o3amopom), 008005 06BEM pacmeo-
pa 8 cknaHke 0o 20 ma yucmol 8oool, He coodep-
Xxaweli opmocgpocchamos.

2. Jlo6aBbTe K Npobe NuneTKowm KanenbHULUen
10 Kanenb pacTBOpa ANs CBA3bIBAHWUA HU-
TPUTOB 1 3aTEM LUNPULEM-A03aTOPOM 1 Mn
pacTtBopa monubgarta. CKNAHKY 3aKponTte
NPOO6KOWN 1 BCTPAXHUTE ANA NepemeLlnBa-
HMA pacTBopa.

Pacmeop monu6oama cooepxum cepHyto KUC/10-
my. byobme ocmopoxHei.

3. OcraBbTte Npoby Ha 5 MVH. ANA NOAHOrO Npo-
TEKaHUA peakuum.

4. [ob6aBbTe K Npobe nuneTkon-KanenabHuLen
2-3 Kannu pacTBopa BOCCTaHOBUTENA.
CKNAHKY 3aKkpounTe NpO6KOM N BCTPAXHUTE
AnA nepemelnBaHuA pacteopa. [pu Hanu-
ynn B Boge optodochaToB pacTBOP NpUob-
peTaeT CUHIO OKPACKY.

Pacmeop soccmaHosumena codepxum ConAHyto
Kuciomy. bydoeme 0cmopoxHei.
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5. OctaBbTe NpoO6y Ha 5 MWH. ANA NONHOro Npo-
TeKaHWA peakuunu.

6. [NpoBepuTe Br3yanbHOe KONOPUMETPMPOBa-
Hue npo6bl. [1na sToro mep-
HYI0 CKNIAHKY NoMecTuTe Ha
6enoe none KOHTPONbHOM
WKanbl 1, OCBelasa CKNAH-
Ky paccesiHHbIM 6enbiMm
CBETOM [0CTaTOYHON WH-
TEHCUBHOCTW, onpegenuTte
6nurkariluee No oKkpacke nomne KOHTPObHOM
WKanbl U COOTBETCTBYIOLLEE €My 3HauyeHue
KOHUeHTpauun optodpocdaToB B Mr/1.

Mpw nonyyeHnn pesynbTaTa aHann3a yuytuTe pas-
6aBneHve npobbl YNCTON BOAOW, BBeuTe MNO-
npaBoYHbIN Ko3dduLumeHT. Hanpumep, npu pas-
6aBneHunn Npobbl B 4 pasa, T.e. Npu otbope 5 mn
aHanM3npyemon BOAbl, MOlyYEHHOE MO LIKane
3HauY€eHMe KOHLEHTPALMM YMHOXbTe Ha 4. [1ns 60-
nee TOYHOrO ONpeaeneHnsa KOHLEHTPaLUMn opTo-
docdaToB ONTUUYECKYIO MNOTHOCTb MPOOBLI MOXHO
N3MEePUTL C NOMOLLbIO GOTOKONIOpPMMETpA.

ﬂpueomoeneHue pacmeopoe u peakmueoes:

Pacmeop 0na ceA3zvisaHus HUmpumos (10%-bili
800HbIU pacmeop CynbhamuHo8ol KUc1omel)
B3gewwBatoT 10,0 r cynbpaMMHOBOWM KUCOTbI,
NMepeHoCAT B KOHMYecKyl Konby, pobaBnaoT
100 Mn gUCTUIMPOBAHHOM BOAbI, TLWATENbHO
nepemMeLllnBalOT cofepkmnmoe Konbbl. PactBop
XPaHAT B MPOXJ1aAHOM MeCTe B CKIIAHKE U3 TEM-
HOro cTeKkna.

Pacmeop xnopuda onosa (soccmaHogumeriv)
1,95 r Kpucrtannmuyeckoro HeBbIBETPEHHOro
SnCl,x2H,0 pactsopsioT B 50 mn 13,6%-on
conAaHon Kncnotobl. K 18,4 mn 37%-0 KOHLEH-
TpuposaHHon HCl po6asnawoT 31,6 mn auc-
TUANMPOBaHHOW BoAbl. CycneH3nto TwaTenbHO
nepemeLLnBaloT, XPaHAT B NPOX/IafHOM MecTe
B CKNAHKe 13 TEMHOro ctekna. Pactesop ycton-
umB B TeueHue 1 roga.

Pacmeop monu60ama ammoHus

25 rmonnbaata aMMOHMS 4-BOAHOIO — aMMOHUS
MOSINO6AEHOBOKMC/IOro (NH,)6M0.,0,,x4H,0 —
PacTBOPAIOT B TEPMOCTOMKOM MEPHOM CTaKaHe
Ha 1000 mn B 600 Mn gUCTUANNPOBAHHOW BOAbI.
K 3TomMy pacTBOpy OCTOPOXHO, MpU Oxnaxge-
HUK, fo6aBnAlT 337 M/ KOHUEHTPUPOBaAHHOM
98%-Howm cepHOM KncnoTbl. MNocne oxnaxaeHns
AONoNHUTL 06BEM pacTBopa Ao 1 n gucTnnnu-
poBaHHOW BofoW. PacTBOp XpaHAT B OyTbin 13
TEMHOrO CTeKna C NpuTepTon Npobko. MNonb3o-
BaTbCA PAaCTBOPOM MOXHO 4yepe3 48 yacoB Mno-
Cfle NpuroToBneHuaA. He 3abbiBaiiTe NPo TEXHUKY
6e3onacHoCTL.

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.

MoBblweHHOe copepkaHne optodpocdaToB Mo-
XeT roBopuTb 0 He6MAronoNyyYHOM COCTOAHUM
BOAOEMA 3a CYET M3ObLITOYHOrO MOCTYMSIEHUA
B Hero ¢pocdopcoaepxaLumx BeLecTs.

®ocdaTtbl MOryT noctynatb ¢ Bogocbopa B Buge
MUHepPanbHbIX yAOO6peHnA C MOBEPXHOCTHbIM
CTOKOM Monen (C rektapa oOpoLLaemMblX 3eMesib
MOXeT BblHOCUTb 0,4-0,6 Kr pocdopa), co cTo-
kKamn ¢epm (0,01- 0,05 Kr/cyT. Ha O[HO KMBOT-
HO€), C HeJOOUNLLEHHBIMU U HEOUUNLLEHHBIMM
ObITOBbIMU CTOYHbIMK Bogamu (0,003-0,006 kr/
CYT. HA OQHOTO XUTENA), @ TakKe C HEKOTOPbIMMN
NPOMN3BOACTBEHHbIMK pacxodamu. Kpome 3To-
ro, MMHepanbHble ¢ocdaTbl NOCTyNaT B Npu-
poAHble BOAbI B pe3ysibTaTe BbIBETPUBAHUA MO-
popa, coaepxawmux optopochatbl — anatuTbl 1
dochopuTbl.



MPUNOXKEHNE 8. MOHUTOPUHI MOPCKOIO MYCOPA HA N/AXKAX

MopcKoi Mycop — 3T0 Nto60 NpeaMeT, CO3aaH-
HbI 1N 06paboTaHHbIA YeNoBEKOM, BblOpO-
WEHHbIN HAMePEHHO WX NONaBLWUA B BOAHYIO
cpefy vnn Ha Gepera cnyyarnHo. MNnacTukoBbIn
MyCOP HaHOCUT OCOOEHHbIN Bpea 3KOCMCTEMaM
CywWwu v yenoseka. Mtuupl, pbibbl, >KMBOTHbIE 3a-
NyTbIBAlOTCA B MIACTMKOBbIX CETAX, MakeTax;
NPUHMMAIOT NAACTUK Y MUKPOMIACTUK (YacTuubl
MeHee 5 MM, Ha KOTopble pacnafaeTca KPynHbli
MyCOp) 3a ely ¥ yMUPAIOT, MOTOMY YTO MAACTUK
He nepeBapuBaeTca. MnkponnactTuk nerko no-
nagaet B Lenb NUTaHMA U MOXeT NonacTb K Yye-
NOBEKY Ha CTON C PbI6ON NN MOPENPOAYKTAMM.
B M1poBoOI OKeaH exxerogHo nonagaeT okosno
8 MUNNMOHOB TOHH NNAaCTUKa, NPUYEM 6osbLuan
yactb (6onee 80%) oTXxoA0B NMonagaeT B OKeaH
C Cywu. 310 NpoucxoauT bnarogapsa BeTpy, pe-
KaM 1 yenoBeuyeckomn geateNibHocTu. Ytobbl no-
HATb, OTKyfa 6epéTca mycop B Bofe u Ha bepe-
rax, u Kak pewmTb 3Ty npobnemy, Hago nccnepo-
BaTb BMAbl MyCOpPa 1 €ro NPONCXoXAeHme.
HacToswana metogonorma oTpakaeT mexay-
HapOAHbIN NOAXOA K NCCNefoBaHMAM MOPCKOro
Mycopa. B ocHoBe nepeBeféHHOM MeTOAONOTNM
nexaT pekoMeHZaumm n QOKYMeHTbl SKCNepToB
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)», yuntbiBasa npoekT «UNEP/MAP
MEDPOL Monitoring Guidance Document on
Ecological Objective 10:Marine Litter (2014)».

§1. O6wme noaxoabl K OpraHMsaLum

Mcc/ieA0BaHUM
WccnepoBaHma npoBogATca 4 pasa B rof:
1. OceHb: cepearHa ceHTAbpa — cepeauHa
OKTAGPA.

2. 3uma: cepeavHa aekabpa — cepefmHa AHBapA
(ons 6onee XKHbIX 6ECCHEXXHDBIX TEPPUTOPUIA).

3. BecHa:anpenb.

4. JleTo: cepefHa NIOHA — CcepefmnHa 1ions.

CnenyeT n3beratb MAOXUX MOTOAHbLIX YCIOBUNA,
KOTOpble MOTYT MPUBECTU K CO3LaHNo Hebeso-
MACHbIX YCNOBUI MPOBEAEHUA NCCNEAOBaHMA.

O6beKTOM MUCCnefoBaHUs SABNAETCS 3adUKCU-
pOBaHHaA YacTb NJAXa OT ype3a Bofbl A0 Kpasd
nnaxa. Ha yyacTtke nnsxa Heobxoanmo cobpatb
BECb MaKpO-MyCcOp — 3TO NpegMeTbl, pa3Mepom
6onee 2,5 caHTumeTpoB. Pa3mepbl nccnegyemo-
ro yyactka: gnmHa 100 m BLOSb NVMHUW BOAbI,
wuprHa 10 M — OT KPOMKM BoAbl BryOb nasxa.
MpumeyaHue pedakmopa: Takoe paccmosHue
2/1y6b NJIAXA 8bIOPAHO, NOMOMY YMO 3Mo coom-
gemcmayem 30He 3anJieckd, m. e. meppumopud,
Ha Komopyto nonadaem 8ce u3 800bl. E€ epaHuyy
4acmo MOXHo onpedesiume NO NJIDMHOU hoJsloce
MpOCMHuUKa.

WNccnegyemana Tepputopusa (npenmyuyect-
BEHHO eé JanibHAA OT BOAbl YacTb Ucciefyemo-
ro yyacTtka) AomKHa 6biTb NoapobHO onvcaHa ¢
yuyéTom 6eperoBbix 0COOEHHOCTEN: pacTUTENb-
HOCTb, [IOHbI, flOpOra, orpaxjeHne n gpyrue
AHTPOMOTEeHHbIE COOPYKEHMA, TaKMe Kak Aamba
(UNY Kyun ranbKu, NN KOHKPETHble 0ObEKTbI).

[Ona makcMmanbHO AOCTOBEPHbIX M MOKa3a-
TeNbHbIX Pe3yNbTaTOB Ha OQHOM 1 TOM e MAsAKe
LOJKHbI ObITb MCCNefoBaHbl 2 yyacTka ASIVHON
no 100 m, pa3genéHHble mexxay cobor AncTaH-
uren MMHUMYM 50 m. B KaXkgom ce30He OoMKHbI
nccnenoBaTbCA O4HN U Te XKe yyacTku. [4na Toro,
yToObl OTMETUTb TOYKW Havyana Mccnegyembix
YYaCTKOB peKkoMeHayeTca umcnonb3oBatb GPS
KOOPANHATbI.

PekomenOayuu: B cnyyae cUnbHO 3arpsA3HEH-
HbIX NAAXeN peKomeHAyeTcA ucciefoBaTb
2 yyacTKa, AJIMHOM Mo 50 M KaxKabIn.

[na npoBepeHuAa nccnegoBaHUA BaM MOHa-

jobarca:

e  Qopmbl npotokonos: JINCT WOEHTUOUKA-
LW NNAXKA, TMCT UCCTTEOOBAHWA, TABNN-
UA BMOOB MYCOPA wnu canT-npunoxeHune
Marine LitterWatch.

e (OoToKamepa;

e [lpmnbop onpepeneHna GPS koopanHat vnu
MOGUbHbIN TenedoH;

e Mapkepbl/dnaxku (Utobbl oTMeTUTb 4 yrna
obcnenyemon TeppuTopun);

e JleHTta gna m3mepeHna 100 m (MOXHO uncC-
Nnosiib30oBaTb MOTOK 3apaHee OTMepPEeHHOMN
BepeBku 50-100 meTpoB);

e AnTeuyka (BKN. cpeacTBa OT KOMApoB, COJ-
HEYHbIX 0’KOrOB, MUTbEBYIO BOAY);



3alWnTHbIE NepyaTKy;

MnaHLWeT C 3aXKMMoM An1A Bymaru 1 KapaHaal;
MNakeTbl 4NA mycopa;

MnoTHble KOHTeNHepbl Ana cbopa OCTPbIX
06pa3LoB.;

CooTBeTCTBYIOLAA OAeXAa;

e Becbl (MO BO3MOXHOCTHU, O/ B3BELUVBAHUA
cobpaHHOro mycopa).

BbesonacHocTb fomXkHa ObITb Ha NepBOM MecTe
BO BpemA npoBefeHua uccnegoBaHuA. [Moxa-
NyWNCTa, cnegymnte MHCTPYKUUK:

e HapeBanTe COOTBETCTBYIOLLYIO MOroge ofex-
ay. HageanTte 3akpbiTyto o0yBb M nepuyar-
KM, Korga noAHMMaeTe fa)ke Kaxkyljmecs
6e30MnacHbIMU NPeAMETbI: Y HUX MOTYT ObITb
ocTpble Kpas!

e ECin Bbl HawnM nNOTEHUMaNbHO OMacHble
npeameTbl (Hanp., KAHUCTPbI U3-nog HedTe-
NPOAYKTOB, XIMNKATOB, ra3a u T. N.) CBAXU-
TeCb C NpeacTaBUTeNAMN MeCTHOMW BRacTu
(Hanp. ¢ KomuteTtom No NPUPOAONONb30Ba-
HUIO, OXpaHe OKpy»Katowen cpefbl 1 obe-
CNeyYyeHunto 3KoNornyeckonm 6e3onacHoCT B
CaHkT-leTepbypre), uT06bI COOOWNTL UM ITY
NHbopMauuio. He Tporarite 1 He NbiTanTecb
nepemeLLaTb Takme o6 beKTbl.

e bonbuune, TAKENble 06BbEKTbI AOKHbI ObITh
OCTaBJIeHbl B TOM MeCTe, rae Nx 0OHapyKunu.
He nbiTantecb nepemelyatb Takne o6beKTbl,
T. K. BHYTPU HUX MOXET cofepaTbCA BOAa,
YTO AenaeT ux ewé bonee TAXKENbIMU, U Ne-
pemelLeHna MOryT NPMBECTU K TPaBMaM.

e He npoBoguTe nccnegoBaHne npu Hebnaro-
NPUATHbIX NOrOAHbIX YCIIOBMAX.

e [lo3aboTbTeCh O HANMUYUUN SKCTPEHHOW CBA3N
(MO6UNbHLIN TenedoH, paano).

e Y3HalTe O CMMNTOMAax COSIHEYHOrO YyAapa,
ytoObl pacno3HaTb ero u okasaTb MepByto
NMOMOLLb.

e 3anacanTtecCb AOCTAaTOYHbIM KOJIMYECTBOM
BObl.

e KomaHpza nccnepoBaTenen fOMKHa COCTOATb
MUHUMYM 13 ABYX YENOBEK.

e CoobLwuTe fOBEPEHHBIM NILIAM MECTO NpoBe-
AEHVA NCCNefoBaHMA 1 BPeEMA BO3BPALLEHNA.

B metoanke NCNOJIb3YKOTCA TPU NPOTOKOJ1a.

1. Jinct naeHTMPMKaLum nasxa

B >TOT npoTokon BHOCUTCS BCA UHPOpMaLMA
o NnsAXe n nccnegosatensx. Mudbopmauma nomo-
KeT B JaNbHelleM NpoaHann3npoBaTtb, Kakne

MOroAHble WU ApYre YCIOBUA BAMUAIOT Ha KO-
NINYECTBO MycCOpa Ha MAsXe, Kakue penbedHble
0COBEHHOCTM ecTb y Tepputopun. MoxeT 6biTb
3aMnoJiHeH Nnocsie NpoBeAeHNA MOHUTOPUHTA.

2. Jlnct nccnegoBaHua (100 m)
Ciofia BNMCbIBAOTCS 06LLMe AaHHbIe MO Habsio-
AEHNI0 Mycopa.

3. Ta6nuua BUAOB mycopa

B Tabnuuy 3aHOCATCA JaHHble MO BCEM BMAAM
Mycopa, 0O6HapYy>KEHHbIM BO BPEMA NPOBeAEHNA
MOHUTOPUWHIOB. Mpn nopcuére cobpaHHOro ¢
Tepputopun Mycopa Gopma no3BonsieT pasge-
NNTb MYCOP Ha KaTeropmm 1 NpoaHann3npoBaTb
B Ja/IbHENLLEM.

§ 2. MopsaaoK npoBeaeHuUsn
ucc/1ea0BaHUA

2.1. Boibop yuyacTka

YuacToK BblbrpaeTcsa B MecTax MacCoBOro noce-
LeHNs, B OTHOCUTESIbHOW JOCTYMHOCTM OT MeCT
aKTUBHOTO MCMOJIb30BaHMA NPUOGPEXKHON 30HDI,
Hanpumep,

— BONM3M OT NOPTOB WM raBaHew;

— BONM3M OT YCTbEB pPEK;

— BOM3M OT NPUOPEXKHDBIX FOPOACKNX PAIOHOB;
— BONM3M OT TYPUCTUYECKMX HANPaBNEHWIA.

Bbl6paHHbIN Y4aCTOK [OMKEH:

e ObITb B ANMHY He meHee 100 m;

e VIMeTb HeboNblUOW HaKNoH (~1.5-4.59), Kko-
TOPbIN NCKMOYaET MasieHbKUI Npunme. B 3a-
KpbITbIX 3an1Bax, byxToukax, rae npunmeos/
OTNIMBOB MPAKTUYECKM HeT, 3TO YC/I0BME He
BaXHO (Hanpwumep, HeBckas ryba OuHckoro
3anuBa, Coronian Lagoon u gp.);

® UMeTb OTKPbITbIA JOCTYMN K MOpto (He3abno-
KWPOBaHHbIN BOTHOPE3aMu WX HacbINAMN)
TaK, 4ToObl TakMe COOpPYXeHUsA He MpensAT-
CTBOBa/NM MOMNafjaHV Mycopa M3 MOpPA Ha
NNaX;

e OblTb AOCTYMHbIM ANA UCCNeAoBaHWA Kpyr-
NbIN rop.

BAMHO!

e llccnepoBatb LienecoobpasHo NNAXK, rae He
npoBoanTcs ybopka. B cnyvae, ecnn nnsxx
ybupancs, Hafo 3adrKCcMpoBaTb He TOJb-
KO Bpemsi NpoBeAeHNs UCCNefoBaHUA, HO



N BpemMAa Yy6opKM, 4ToObl MOXKHO 6bINO Bbl-
YNCUTb YPOBEHb HaKOMEHUs1 Mycopa (Ko-
NNYECTBO MyCOpa 3a eAVHM1LY BPEMEHN).

e He pomKHO ObITb OMACHOCTM ANA HaxoAas-
WMXCA MOA Yrpo30i NCYE3HOBEHUA BUAOB,
TaKMX Kak peakne NTUlbl, MOPCKME MIEKO-
nuTalowmne unu beperoBble pacTeHUs; BO
MHOIUX CNyYanx 3TO UCKIIOUUT U3 UCCNeao-
BaHWs OXPaHsieMble 30Hbl, HO 3TO 3aBUCUT OT
MECTHOrO PerynMpoBaHus.

B Kaxxgom cnyuae, 3T KpUtepum OMXKHbI CO61t0-
AaTbCA HACKONbKO BO3MOXHO TOYHO, C YUYETOM
BALUMX 3KCNEPTHbIX 3HAHWIA K OMbITa B MCCNe-
LAOBaHNN KOHKPETHbIX MPUOPEXKHbIX PaiOHOB 1
CUTYaL M C MOPCKMM MYCOPOM [l OKOHYaTeNb-
Horo Bblibopa NnsxKen AnA NccnefoBaHuA.

2.2. OnucaHue ucc/1eayemMoro y4yacTKa

A0 Hava/la MOHUTOPUHra
(daHHele 3aHoCcAMCA 8 Jlucm udeHmMupUKAyUU nisxa)

Mepen TeMm, Kak HauyaTb McciegoBaHue, Heob-

XOA4NMO:

1. Onncatb KaxAabl Y4aCTOK 1 YCNIOBUSA, B KO-
TOPbIX NPOBOANTCA UCCIIef0BaHMe.

2. 3anwucatb GPS KoopanHaTbl yyacTKa.

3. OTmMeTUTb BCe 0COBEHHOCTM MCCefyeMoro
yyacTKa, BK/lo4an TMN Noysbl (Mecok, rasnbka
1 T. N.), Tonorpaduio NNAXa, B Kaknx Lenax
NNAX NCNONb3yeTca, yaaNeHHOCTb OT Hace-
NEHHbIX MYHKTOB, CYAOXOACTBO, YCTbA pek
n ap.

4. Cpenatb poTorpadum ans drkcauumv dprsmnye-
CKUX XapaKTepuCTUK NCCefyemoro yyacTka.

2.3. C60p u uoeHmudgukayus mycopda

(llaHHble 3aHocamca 8 Jlucm ucciedosaHus
u 8 Tabnuyy 8udo8 Mmycopa)

OrpaHuyeHun «cBepxy» No pasmepy pukcupye-
MOro mMycopa HeT. MYHMManbHbIA pa3mep 06-
pa3LoB Ao/IKeH ObITb He MeHee 2,5 cm. OgHaKko
Takme OObEeKTbI, KaK OKYPKU CUFapeT Unm Kpbl-
WeYyKn, yunTbiBaloTcA. B cnyyae obHapyXeHus
0C0060 OONMbWNX N TAXKENbIX 0O0BEKTOB, UX A0-
CTAaTOYHO NPOCTO 3aPpUKCUPOBATb, EC/IN HEBO3-
MOXXHO AOCTaBUTb A0 GnvKanlen Toukn cbopa
Mycopa.

Bce 06pa3upl, cobpaHHble Ha nccnegyeMom
yyacTKe NasXKa, AO/MKHbI ObiTb 3adpUKCMPOBaAHDI
B TabnvLe BMAoB Mycopa. Kaxkabii Tun o6bekToB

MMeeT CBON MAEHTUOUKALMOHHDBIV HOMep (neBas
KonoHka B Tabnuue BMAOB Mycopa). B momeHT
c6opa Mycopa AaHHbIe AOMKHbI BHOCUTHCSA B Tab-
LY BUAOB MyCOpPA WS Ha CAlAT — NPUIOXKeHNe
Marine LitterWatch: https://marinelitterwatch.
discomap.eea.europa.eu/

e Kycouku, KoTopble MOryT 6biTb uaeHTUduU-
LMpPOBaHbl, Hanpumep, NaKkeT, AONXHbl ObITb
TaK U 3anvcaHbl B Tabnuuy BMAOB Mycopa
B COOTBETCTBYIOLLYIO CTPOYKY.

e KyCcOouKkn, KOTOpble HEBO3MOXHO WAEHTU-
brumnpoBaTtb, AOMKHbI ObITb 3anucaHbl B
rpadbl B COOTBETCTBUMN CO CBOUM Pa3MepPOM
(B paspenax G79-G83). Ecnn obpaseu He-
BO3MOXHO onpefennTb, ero cnegyet 3anu-
catb B rpadbl «[lpyroe», cbotorpadmnposaTb
1 faTb KOPOTKOE onncaHue. Bnocnepacteumn
nx MOXHo byneTt fobasuTb B JIncTbl nccne-
[OBaHMA.

Bce yuTéHHble 06pa3Lbl JOMKHbI 6bITb YOpa-
Hbl C N/IAXa BO BPeMsA 1CCnefoBaHuA.

Ocob60 6onblume 06pasupl, KOTOpble He
MOryT 6bITb 6e30MacHO ybpaHbl nccneaoBa-
TenAMu, Heo6Xo4MMO NOMETUTL (Hanpumep,
KpacKou-crnpeem) 4Tobbl He 3adpuKCMpoBaTb
nx NoBTOPHO. COBPaHHbIN MycOp OOMKEH
ObITb YyTUAN3MPOBAH B Hagsexallem nopsaa-
Ke: loHecuTe ero Ao bnvxanwen mycopoc-
60pHON Nnowaakn, a nyylle 3apaHee A0-
rOBOPUTECH C MECTHbIM MYyHULIMNAaNNTETOM
nnn nepepaboTumkamm o BbiBO3e cobpaH-
HOro Bamu Mycopa.

2.4. NMNoacyéTt mycopa

B rpadax T1abnuubl BMAOB Mycopa, B KOTOPOW
YUUTbIBAKOTCA BCe COOpaHHble 06pasLibl, AOIKHO
ObITb MOACYMTAHO NTOTOBOE KONIMYECTBO MyCOpa
Nno KaxKAoMmy TUny mMycopa. IToT utor byget cum-
TaTbCA KONMMYECTBOM MyCcOpa AAHHOrO TMMa Ha
KBagpaTHbI MeTp (m). [0 BO3MOXHOCTWN OCHOB-
Hble KaTeropum TUMOB Mycopa [AOSKHbl ObITb
B3BELUEHbI.

§ 3. Y10 MOXKHO caenatb
No UTOraM MOHUTOPUHra?
Kakgblh  MOHUTOPUHI  [AET npeacTaBieHne

O TOM, KaKOW MyCOp pacnpOoCTPaHEH Ha JaHHOMN
TeppuTopun (NNAXKe, YacT NNAXKa WAK Lenom



6epery). MupoBble [OaHHble YYEHbIX FOBOPAT
O TOM, UTO NULLEeBanA yrnakoBKa 1 NacTuK COCTaB-
natot 80% mopckoro mycopa. Ho, B npouecce,
Bbl Y3HaeTe, YTO Kakdaa NAsxHaa Tepputopus
obnagaer yHMKanbHbIM COCTaBOM Mycopa. Tak,
Ha OQHOM NNAXKe MOoXKeT npeobnagaTtb ogHOpa-
30Bad Nocyaa, a Ha APYrom CTeKNOo UKW BaTHble
NanoyKkn. ITO 3aBMCUT OT Pa3HbIX NPUYNH: pac-
NONOXeHne MAXKa, KONNYEeCTBO OTAbIXaloLWmX,
HanpaBfeHne BEeTPOB, KONNYEeCTBO BOAHOIO
TpaHcnopTa v gp. Ho To, 4To Mbl MOXeM npocne-
ONTb — 3TO MPOUCXOXKAEHME N NOTEHLMANbHbIE
WUCTOYHUKN Mycopa. VMIMEHHO Ha HUMX Hago Ha-
NpaBnATb HaWM ycunma no 6opbbe ¢ Mycopom.

O 4yém roBopAT HalAeHHble HaMu NpeamMmeTbi?
HanpeHHble Ha nnsxe B 60/IbLIOM KOnMyecTBe
CpeAcTBa NINYHON rMrneHbl U BaTHbie Nanoy-
KW — 4aCTO CMbIBaeMbI€e B YHMUTa3 NpeaMeTbl MO-
ryT roBOpUTb 06 OTCYTCTBUMN OUYMCTKU CTOYHbIX
BOA W PACMONOXKEHHOM Hefaneko WCTOYHUKe
ObITOBbIX CTOYHbIX BOA. B Takom cnyuae un kave-
CTBO BOJ bl MOXET ObITb MIOXUM.

Ymo moxHo coename:

Vimeem cmbic1 uHGhopmMupos8ams 0 8awiux 8bi-
800dX MeCMHY0 aOMUHUCMpPAayuto u obpamume-
cA 8 caHUMapHyto cnyx6y (8 Hawem ciydae C3C)
€ 3anpocom o6 aHasuze CMoYHbIX 800 Ha MUKPO-
buosiozuyeckue U HUMpAamHole 3a2pA3HEHUA.

HanpeHHbIi Bamn 06bIuHbIN GbITOBO Mycop
MOXeT ObITb OCTaBJIeH OTAbIXAOLWMMK, NPUHE-
CEH BETPOM M3 HE3AKPbITbIX MYCOPHbIX KOHTE-
HepOB UNKN NPUGUT K Bepery TeueHrem C ApYyrunx
nnsken. Ho B N1toboMm criyyae MCTOYHMKOM ABNS-
€TCA Halle NoBefeHVE: NCNOb30BaHME U3NNLL-
Hel ynakoBKM TOBapoOB, MOKYMNKa OAHOPa30BbIX
BeLLe 1 BbibpacbiBaHe Mycopa B NPUPOAHbIX
TeppUTOpUSIX.

Ymo moxHo cOename:

— MNoKyname mosdpel 8 MeHblWeM Kosluyde-
cmee ynakosKu;

— 0MKA3amoCsa 0m 00HOpPA308bIx seujel;

— omdasambe o0mxo0bl Ha hepepabomky;

— 002080pUMbCA C MECMHbIM MyHUYUNAJIU-
memom 06 ycmaHos8Ke MyCcopHbIX KOHMeliHepos
C KpbIWKAMU HA NJISXKHbIX Meppumopusx u ps-
00M (0COBEHHO C NAXKHBIMU Kagpe);

— 002080pUMbCA C MECMHBIM MYHUYUNA/IU-
memom 06 ycmaHoske mabsiuyek o spede Myco-
pa u o npasusbHOM 06paueHuUU C HUM;

— U ewé mo, Ymo 8bl npudymaeme camu. ..

CTtpouTtenbHbIli Mycop nonagaet Ha Gepera,
KaK NpaBuio, n3-3a 6e30TBETCTBEHHOMO WM He-
rPaMOTHOrO ynpaBfeHNA OTXOoJaMW Ha CTPOU-
TeNbHbIX Mowagkax. B ocHoBHOM 3To yactu
CTPOUTENbHbIX MELIKOB, KYCKU YTEMAUTENbHbIX
MaTepuanoB (paAa CTeH M nona), NNacTUKoBbIe
YacTM OTAENOYHbIX MaTePUASIOB 1 Npoyee.

Ymo moxHo coename:

— Hanucame xanoby 8 coomgemcmayouwjue
Hao30pHble opzdHbl (Hanpumep, 8 Hawem cjyyae
POCIPUPOAHAL30P) unu coobwume XXypHa-
naucmam. lMomHume, umo CMW smo npekpacHsit
cnocob 3acsudemesnibcmgosame npobnemy u 00-
6uUMbCA peweHus.

Mpopaxa eabl 1 HaNUTKOB Ha 6epery npu oT-
CYyTCTBUM YAOOGHbIX MYCOPOCOOPHMKOB 4acTo
ABNAETCA NPUYMHON BONbLIOrO KONMYeCcTBa My-
copa. JTO TaKue BMAbl Mycopa Kak ofHOpa3o-
Bble CTaKaHbl, candeTKkn, OGHOPa30Bble TapenKu
1 NACTUKOBbIE BUITKN/MOMXKN/HOXN.

Ymo MoxHo coename:

— Hanucame 3amMey4ydaHusa usiu NpeodsIoXXeHUs
8 XXaJI06HYI0 KHU2Y 5MO020 Kage;

— 8bl KOK NOKynamesie Moeme npo20s10co-
8amb KoweslbKoM, He NOKynas 30ecb HU4e2o;

— npudame npobniemy oznacke yepe3 CMU;

— cobpas ewé ¢ 0ecAMOK mMakux akmue-
Hbix /1100ell Kak 8bl, MOXeme 006UMbCA peweHUsA
npobsiembl, 06pamuswUCs K MECMHOU 81acmul.

Ecnu Bbl Hawnn mycop nspaneka — 4YTo-To Mo-
XOrKee Ha CTakaHUMK NorypTa unm gpyryto Bellb,
He MMeloLY Ha YMakoBKe HaKNenku Ha pyc-
CKOM fI3blKe — BO3MO>KHO, UTO 3T1 BeLL nonanu
Ha 3TOT NNAX C KOpabna (NpegmMeTbl U3 AanbHUX
CTpaH — Hanpumep, 13 tOxHon Appurkn nnn Jla-
TUHCKOM AMEPUKM) NN NX NPUHECSIO TeYeHemM
(NnweBasa ynakoBKa M3 cocegHux bantumnckmx
CTpaH).

Ymo moxHo coename:

— npocgewyame sit00eli B0OKpy2 O MOM, Ymo
8b16pacvLIBaAMeb Mycop 8 Mope HenpasguJibHo;

— Hanucame KpynHbIM KOMNAHUAM nepe-
8034UKAaM npocbby pasmecmums HA ux haaybax
mabnuyku, npedynpexoaroujue 0 mom, Ymo 6po-
Came Mycop 8 MOpe HeJlb3s.

He TonbKo BeTep MOXeT ObiTb NPUUYNHON Nepe-
HOCa Mycopa B BOAY Wiu Ha 6epera, HO 1 NTU-
Lbl, 0COBEHHO, eCN HeMnoAanéKky PacnosioXKeHa
CBaJika — MeCTO CKOMJIeHnsa 60MbLIOro Konnve-



cTBa Mycopa. CBanku pagom ¢ beperamm — npu-
yrHa 6onblUIOro KonMyecTsa Npobnem: ot nona-
AAHUS XUMUYECKMX BELLECTB B NOA3EMHble BOAbI
M Janee B MOpSA, PeKu, A0 3anaxa 1 nepeHoca
Mycopa Ha beper.

Ymo moxHo cOename:

— OOUH 8 nosie He BOUH, 8bl HE CMOXXeme Nno-
8/1UAMb HA pazmMeuwjeHue C8asIKU OOHUM NUCbMOM.
Ho ecnu cobpame uHuyuamusHyto epynny usau
Maccoso omnpagume obpawjeHus, 3apy4umecs
nododepxxkoli CMW u 3HameHumeoix ntooded, xusy-
wux pAa0om — ycnex moxem 6bime 0ocmuzHym;

— Kak MUHUMYM, 8aXHO pdcCKazame OKpy-
XKaowum /1l00AM 0 MoM, Kakol eped npuHocum
makoe pacnosoxeHue C8asnKu;

— Wl cHosa ecnomMHUMe 0 mom, Ymo 6onbwas
yacme €8asKu — 00HOPA308ble 8eUjU U yNaKoBKa.
lMpocsewjames ntoodeli 06 5k0102u4eCcKOM 8bibOpe
NOKYNOK 8ce20a 8aXHO.

Ecnu Bbl NpoBeny MOHUTOPWHK, Bbl YXKe Ha
nyTn peweHna npobnembl. K coxaneHuio,

3[€eCb Mbl HE MOXXeM HanucaTb O BCEX TUMax My-
COpa, a TaKXe YKa3aTb MX TOUYHbIN NCTOYHUK. ITO
3ajlaya A4nAa Bac, Kak »KMUTena CBOero pernoHa. He
OCTaHaBNMBaNTECb Ha MPOBEAEHHOM UCCNeno-
BaHWUW: ONy6nuKynTe pesynbratbl, obcygmTe C
MECTHbIMU XXUTENAMMW, YTO Bbl MOXeTe caenatb
ANA YNCTOTbl GNMMKANLIMX BOAHbIX OOBEKTOB,
npoBeaunTe akL Mo MO NPOCBELLEHVIO HaceNeHus
O MOPCKOM MycCOpe, AOOUBANTECH MONOXKNUTENb-
HbIX U3MEHEHWI Ha BalleM MasKe. Ycnexos!

P.S. Ml 6yOem 611a200apHbl, eC/u 86 N0Oe/Iumecs
pe3ysiemamamu c8oux uccsedo8aHull. VIx MoxHo
HaHecmMu Ha MeXOyHapOOHYyl0 06WeCcCmBeHHYIo
Kapmy uccne008aHuli C NOMOU4bIO CNeyuaibHo20
catima— npunoxeHusa Marine LitterWatch https.//
marinelitterwatch.discomap.eea.europa.eu/. [lo
80NPOCAM, C8A3AHHbIM C MEMOOUKOU U npogede-
Huem uccnedosaHus, obpawalimece K 3kcnepmy
no Mopckomy mycopy opeaHusayuu [py3es bas-
muku Enusaseme Ha noumy 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
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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\ NCKYCTBEHHbIE MOJIMMEPHbBIE MATEPUAJbI

Kop,

HanmeHoBaHune

KonunuectBo

Bcero

G1

4/6-packyokes, six-pack rings\ ynakoBka-kosnbLia oT 6aHOK

G3

Shopping Bags, incl. pieces\ nakeTbl 419 NOKYMNOK BKJI1. NX YacTu

G4

Small plastic bags, e.g. freezer bags, including pieces\ He6onblune NnacTMKoBble
nakeTbl, Hanp., AN 3aMOPO3KH, BKA. Vx yactu

G5

Plastic bag collective role; what remains from rip-off plastic bags\ nnactnkoBble
nakeTbl 06Liero Ha3HayeHus

G7

Drink bottles<=0.5\ nutbeBble 6yTbKkK <=0.5 n

G8

Drink bottles>0.5I\ nutbeBble 6yTbinkm > 0.5 n

G9

Cleaner bottles&containers\ 6yTbinKu 1 KOHTENHePb! OT YNCTALMNX CPEACTB

G10

Food containers incl. fast food containers\ nuweBble KOHTeNHepbl, BK. pacTdyn

G11

Beach use related cosmetic bottles and containers, eg. Sun blocks\ ynakosku
OT NMAAXKHOW KOCMETUKM

G12

Other cosmetics bottles & containers\ ynakoBka oT pyro KOCMeTUKN

G13

Other bottles & containers (drums)\ gpyrvie 6yTbInKM U KOHTENHepbl (60UKN)

G14

Engine oil bottles&containers<50 cm\ 6yTbINKN 1 KOHTENHEPbI OT MaLIVHHOTO
mMacna <50 cm

G15

Engine oil bottles&containers> 50 cm\ 6yTbINIKM 1 KOHTENHEPbI OT MALUMHHOTO
macna >50 cm

G16

Jerry cans (square plastic containers with handle)\ kaHucTpbl (kBagpaTHble
NNacTUKOBbIE KOHTENHEPbI C PyYKOi)

G17

Injection gun containers\ ynakoBKu OT CTPOUTENIbHOTO CUJIMKOHA

G18

Crates and containers / baskets\ ALWMKY, KOP3UHbI

G19

Car parts\ yacTu OT MalLVH

G21

Plastic caps/lids drinks\ nnacTukoBble KPbILKM OT HANUTKOB

G22

Plastic caps/lids chemicals, detergents (non-food) \ nnacTnkoBble KpbILLKK
OT XVIMUKATOB, MOIOLLUX CPeACTB (He NULLEeBbIX MPOAYKTOB)

G23

Plastic caps/lid sun identified\ nnacTrkoBble KpbILK/ HEN3BECTHOTO
NPOVCXOXAEHUS

G24

Plastic rings from bottle caps/lids\ nnactukoBble KosibLia OT Kpblllek 6yTbIoK

G25

Tobacco pouches / plastic cigarette box packaging\ nnactukoBbie ynakoBku
oT curapert, Tabaka

G26

Cigarette lighters\ 3axkuranku

G27

Cigarette butts and filters\ okypku, dbunbTpbl oT curapet

G28

Pens and pen lids\ pyuku, yepHuna

G29

Combs/hair brushes/sunglasses\ pacuecku, conHeuyHble 04K

G30

Crisps packets/sweets wrappers\ nakeTbl OT YMMNCOB, CIALOCTEN

G31

Lolly sticks\ nanoyku ot KoHdeT

G32

Toys and party poppers\ UrpyLKku, XnonyLwKm

G33

Cups and cup lids\ yalK®, KPbILWKK OT YalleK

G34

Cutlery and trays\ ctonosble npn6opbl, TOAHOCHI

G35

Straws and stirrers\ Tpy60ouKu, MeLwanku

G36

Fertiliser/animal feedbags\ ynakoBku ot ygobpeHuii, Kopma Afia KUBOTHbIX

G37

Mesh vegetable bags\ ceTku ans oeowyei

G40

Gloves (washing up)\ nepyaTku Xo3ANCTBEHHbIE

G41

Gloves (industrial/professional rubber gloves)\ nepuaTku paboune (pe3nHoBble)

G42

Crab/lobster pots and tops\ ceTku Ha KpaboB

G43

Tags (fishing and industry)\ sipnbiku pbibonoBelkue 1 Npod.

G44

Octopus pots\ ropwKm Ha OCbMUHOIOB

G45

Mussels nets, Oyster nets\ ceT Ha ycTpuL, MUANIA




Kop

HanmeHoBaHune

KonunuectBo

Bcero

G46

Oyster trays (round from oyster cultures)\ notku gna yctpu (Kpyrinbie)

G47

Plastic sheeting from mussel culture (Tahitians)\ nnactukoBoe nokpbiTre
ona passegeHns mugun («TanTaHKmy)

G49

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

G50

String and cord (diameter less than 1cm)\ Jlecku, wHypbl (anameTp < 1 cm)

G53

Nets and pieces of net < 50 cm\ CeTu, Ux yacTnu< 50 cm

G54

Nets and pieces of net > 50 cm\ CeTu, ux 4actn>50 cm

G56

Tangled nets/cord\ 3anyTaHHble ceTu, Necku

G57

Fish boxes — plastic\ nnactukoBble AWMKN ANA PbiOb

G58

Fish boxes — expanded polystyrene\ Awwrkn ana poidbl 13 gyTOro NOAMCTUPEHA
(PS, 6)

G59

Fishing line/monofilament (angling)\ necka

G60

Light sticks (tubes with fluid) incl. packaging\ cBeTswmecs nanoyku (Tyosbl
C KMIKOCTbIO) BKJ1. YAaKOBKM

G62

Floats for fishing nets\ nonnaBKku oT pbI6ONOBELIKUX CeTEl

G63

Buoys\ 6ym

G64

Fenders\

G65

Buckets\ Begpa

G66

Strapping bands\ KpenéxHble neHTbl

G67

Sheets, industrial packaging, plastic sheeting\ npomblilneHHas ynakoska

G68

Fibre glass/fragments\ ®ubpornacc, parmeHTbl

G69

Hard hats/Helmets\ kKacku, wnembl

G70

Shotgun cartridges\ naTpoHbl

G71

Shoes/sandals\ 06yBb, caHganuu

G72

Traffic cones\ fOpOXHble 3HaKW - KOHYCbl

G73

Foam sponge\ oTBepAeBLLas MOHTaXKHas NneHa

G79

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

G80

Plastic pieces> 50 cm\ Kycouku nnactuka > 50 cm

G82

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

G83

Polystyrene pieces> 50 cm\ Kycouku nonmctupeHa > 50 cm

G84

CD, CD-box\ anckn n ynakoBka oT fMUCKOB

G85

Salt packaging\ ynakoBku ot conu

G86

Fin trees (from fins for scuba diving)\ pacnopku ana nact

G87

Masking tape\ nsoneHta

G88

Telephone (incl. parts)\ TenedoH, BKN. YacTu

G89

Plastic construction waste\ cTpouTenbHbI Mycop

G90

Plastic flower pots\ LBETOUHbIE FOPLIKK

G91

Biomass holder from sewage treatment plants\ 3an4acTi OUMCTHBIX COOPYKEHUIA

G92

Bait containers/packaging\ KoHTenHep AnA NpUMaHKM

G93

Cable ties\ KabenbHble CTAXKKN

G95

Cotton bud sticks\ BaTHble Nanoyku

G9%6

Sanitary towels/panty liners/backing strips\ npoknagku

G97

Toilet fresheners\ ocBexxutenu gns Bosgyxa

G98

Diapers/nappies\ nogry3Huku

G99

Syringes/needles\ wnpuubl, Urnbl

G100

Medical/Pharmaceuticals containers/tubes\ megnuHCKe KOHTENHEpPbI

G101

Dog faeces bag\ nakeTbl gna cobaubux pekanui

G102

Flip-flops\ BbeTHamKM

G124

Other plastic/polystyrene items (identifiable)\ gpyrue nnactikoBblie\
NoNNCTUPEHOBbIE NpeaMETbI (HengeHTdULpyemble)

O6wuni Bec (Kr)




RUBBER\ PE3VHA

Kop

HanmeHoBaHue

KonnuectBo

Bcero

G125

Balloons and balloon sticks\ Bo3gyLuHble Wwapbl 1 ManoyKkm OT HUX

G126

Balls\ maun

G127

Rubber boots\ pe3nHoBas obyBb

G128

Tyres and belts\ WwnHbI n peMHK

G129

Inner-tubes and rubber sheet\ Tpy6ku, nucTbl

G130

Wheels\ koneca

G131

Rubber bands (small, for kitchen/household/post use)\ neHTbl (x03ANCTBEHHbIE,

MOYTOBbIE U T. A.)

G132

Bobbins (fishing)\ katywku (pbibonoseLKme)

G133

Condoms (incl. packaging)\ npesepsatuBbl (BK/. yNakoBKy)

G134

Other rubber pieces\ gpyrve Kycoukun pesuHbl

O6wwmn Bec (Kr)

CLOTH/TEXTILE\ OQEXXOA, TEKCTUJ1b

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) \ melukoBVHa

G141

Carpet&Furnishing\ KoBpbl 1 NOKpbIBana

G142

Rope, string and nets\ KaHaTbl, HUTKM, CETU

G143

Sails, canvas \ napyca, nonotHa

G144

Tampons and tampon applicators\ TamnoHbl 1 annaAnKaTopbl

G145

Other textiles (incl. rags)\ gpyrow TekcTunb, BKN. TPANKN

O6wwui Bec (Kr)

PAPER/CARDBOARD \ BYMATA, KAPTOH

Kop

HanmeHoBaHune

KonuyectBo

Bcero

G147

Paper bags\ 6yma<Hble nakeTbl

G148

Cardboard (boxes & fragments)\ KapToH (KOpob6KM, HacTn)

G150

Cartons/Tetrapack Milk\ kKapToH.Kopo6Ku, TeTpanak oT MoJIOKa

G151

Cartons/Tetrapack (others)\ KapToH.kOpo6KK, TeTpanak gpyrue

G152

Cigarette packets\ ynakoBku oT curapet

G153

Cups, food trays, food wrappers, drink containers\ nuLeBble: YallKy, TOTKY,
YNaKOBKM, KOHTENHepbI

G154

Newspapers & magazines\ raseTbl, >KypHasbl

G155

Tubes for fireworks\ Ty6bl OT peliepBepKoB

G156

Paper fragments\ yacTtu 6ymarm

G158

Other paper items\ gpyraa 6ymara

Oo6wui Bec (Kr)




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

MnacTnkoBoe 3arpA3HeHVe — OJUH U3 MaBHbIX
BbI3OBOB COBpeMeHHOCTU. [nacTnk pasnaraerca
CTONETUAMMU U, CYYETOM eXKerofJHO BOo3pacTaloLLe-
ro o6béma NpPon3BOACTBA, eLé [ONT0 OCTaHeTCA
npobnemoii. bonee Toro, KpynHble NIACTUKOBbIE
06beKTbl, Nonagasn B BOAHYIO Cpeqy, «pacnagatoT-
CA» Ha MeJIK1e YacTuLbl Nod BO34eNCTBUEM BOSH
n ynstpaduoneToBbix ny4yein. TakMm yactruam
pasMepomM meHee 5 MM YUYéHble fanu crieyyarb-
HOe Ha3BaHne — MUKPONIaCTUK.

Mwukponnactmk — HeBuagumaa npobnema.
C nomoLLbIo Fpa)KAaHCKOW HAaYKN MOXHO MOKa-
3aTb NIOAAM 3TU HEeBUANMbIE HEBOOPYXEHHbLIM
rnasoM 4acTuubl U pacckasaTb O CEepPbE3HOCTU
npobnembl n NyTaAx eé pelweHns. [laHHaa meTo-
AVIKa HanpaBs/ieHa Ha OLleHKY KOHLeHTpaumnmn mu-
KponnacTiKka B BOAHbIX 0ObeKTax U afgpecoBaHa
KaXKIOMY UesnioBeKyY, 3aHTepecoBaHHOMY B U3Y-
YeHNN NMNacTUKOBOrO 3arpA3HeHnA. AKTUBUCTDI,
nefarorm W LWKOMbHUKK, CTYAEeHTbl, MeCTHble
XKUTENU MOTYT CTaTb 06LeCcTBEHHbIMY Habnoda-
TENAMU N BHECTW BKNAA B N3yyeHune npobnemsi.
Mbl 6ynem 6narogapHbl, eCnmn Bbl NogenuTech ¢
HaMu pe3ynbraTaMmy CBOUX UCCIeAOBaHNN U Mbl
CMO>KEM HAHEeCTM VX Ha OTKPbITYI0 KapTy obuye-
CTBEHHbIX WCCNefoBaHUN MUKPOMIACTMKa B
Bogoémax. CBou gaHHble B GopmaTte 3anosiHeH-
HOro NMPOTOKOJIa OTNPABAANTE Ha NEKTPOHHbIN
agpec lizaveta.sergeevna@yandex.ru.

[parkOaHCKaa HayKa — 3TO OAHO M3 pedkux
O6OLeCTBEHHbIX ABNEHWI, KOTOPOE MOJIe3HO
Bcem. JllogAM HpaBUTCA 3aHUMATbCA HAyKOW,
YUEHDBIM 1 HAYYHbIM YUupeXKaeHUAM YaaéTca npo-
BOAUTb MacluTabHble MCCNefoBaHWA, KOTopble
6e3 yyactma fobposonbLeB 6bin 6bl MPOCTO
HeBO3MOXHbl. EcTb, Hanpumep, rnobanbHas
WHULMATMBA MO OLUEHKe MMUKPOMNIacTUKOBOrO
3arpasHeHuna — Adventure scientists. C 2013 no
2017 rop o6yyeHHble BOOHTEPbI CO BCErO MMpa
oTbupanm npobbl. Ha ocHoBe 3Toro npouecca
Obl10 BbIMYLLEHO HECKONbKO HayYHbIX CTaTelw.
Mpwn 3TOM ecnu NOCMOTPETL Ha KapTy, TO Ha Tep-
putopun Poccum He 6b110 NPOBEAEHO HN OfHO-
ro Takoro nccnefoBaHus.

Mpobnema MMKponnactTuka AfAa Hayku Ho-
BaA — MPOLIO ewWé CINLKOM Masno BpemeHn ¢
Hauana nccnefoBaHuin, YToObI caenaTb Kakne-To
BbIBObl O pacrnpeneneHnm, CKoOpocTn Hakore-
HUWA, UMPKYIALMM MUKPOMIAcTUKa B MMPOBOM
OKeaHe 1 MeCTHbIX BOAHbIX 06beKTax. B Poccnn

NCCNefoBaHUN  MUKPOMIACTMKa MNPOBOAUTCA
ellé MeHbLle, Yem 3a pybexom, faneko He Bce
NpodunbHble HayyHble WHCTUTYTbl BOBJIEYEHDI
B paboTy no npobneme NnacTMKOBOro 3arpas-
HeHnA. NoaToMy Ham cenyac 0COOEHHO BaXHO
co3faBaTb 6a3y [HAaHHbIX COAEPXaHUSA MUKPO-
nnacTrka ana poCcCcUmncKnNX BOJOEMOB, C KOTOPOW
no3e cMoryT paboTaTb yYéHble, MOAENNPOBATb
npoLecchl U pacckasblBaTb HAM — OOLLEeCTBEH-
HOCTW — O MOJNyYEHHbIX pe3ynbTaTax.

MeTton ¢unbTpoBaHuA gna otbopa npob
N BU3yanbHON maeHTUOMKAUUM JNA aHaNm3a,
KOTopble ABNAIOTCA OCHOBOW 3TON MeTOAO0NO-
rMK, JOBOJIbHO YacCTO MCMONb3YTCA 3apybex-
HbIMU N POCCUNCKUMIN YYEHBIMU ANA npoBeje-
HUA NCCNefoBaHU MUKPOMIACTUKA, MPX 3TOM
TaKoW TUN UCCIeAOBAHUA JOCTYMEH U 0ObIYHbBIM
noaam. OTéop 1 aHanm3 nNpob He TpebyeT fo-
porocToALlero n pegkoro obopynoBaHus, ans
paboTbl C KOTOPbIM BaXXHO NPodeCccuoHanbHoe
obpa3oBaHue.

OTa MeToAoNorna AOBOJIbHO YHMBEPCAbHA
N NOAXOANT ANA NCCNefOoBaHN Pa3HbIX BOAHbIX
06bEKTAX — Mbl y>Ke MPUMEHANN e€ ANA KaHana,
peKn, o3epa 1 gaxe 3anvea. B mope nnun 3anvse
MOXHO YBUAETb NPO6NemMy yxe B «MHTerpanb-
HOM>» BMAE — B MOPE Nonaso BCe, YTO NAET C BO-
AOTOKaMW, a K HUM [06aBnATCA eLwé n MopcKme
NCTOYHUKN. B pekax — nHTepecHo, 4to 1 OTKyAa
nonagaet B peKy M YTO peKa BbIHECET B MOpe.
Jlaxe B 03epe MHTepeCHO, T. K. TaM MOTyT ObITb
NOKaJibHble aHTPOMOTreHHbIe NCTOYHUKMN.

Korpa Bbl mpoBepgeTe uccnenoBaHue, He
OCTaHaBnMBarTecb Ha 3Tom! ObLecTBEHHbIE KC-
cnefoBaHMA MOXHO CYMTaTb CUTHANbHBIMK ANA
npodeccnoHanos, nogenutecb U obcyauTe ¢
HUMW pe3ynbTaTbl. BO3MOXHO, OHM cMOryT cae-
naTtb 6onee rnyboKne BbIBOAbI O XapaKkTepe 3a-
rPA3HEHWA U 0606WNTb N CPABHUTbL NONYYEH-
Hble JaHHble Cpa3y OT HECKOMbKUX nccnegoBarte-
nen. HaHecnTte JaHHble Ha OOLLECTBEHHYIO Kap-
Ty. Mpurnacute Konner/napTHEPOB/3HAKOMbIX,
nogenntecb ¢ HAMN NHPoOpMaUMen, NoKaxnTe
M Npob6riemy, 0 KOTOPOW OHU, BO3MOXHO, Jaxe
He 3aAymbiBanucb. [lopasmblunAnTe O TOM, Kak
HaJEeHHbI MUKPOMAACTMK MOF TyAa MonacTb
N, YTO MOXKHO cZienaTtb, YToObl COKPaTUTbL Mona-
AaHve. PacnpoctpaHnte nHpopmauuio, Ytodbl
6onbLUe ntogen y3Hanm o6 3Tom 1 NpucoeanHu-
JINCb K UCCIeAOBAHUAM 1 peLIEeHUAM.



§1. MNoaroToBka o6opyaoBaHuA
Ana oT6opa npob

1.1.  MaTepuabl Ana c60pKH
¢$UAbTPOBA/IbHOM YCTAHOBKU

MydTa nnacTmkoBas HagBMXKHasA C yNIOTHUTENb-

HbIMW NpoKnagkamu, guametpom 110 mm (coe-

AVHUTeNbHasa mydTa ana GaHoBbIX TPyO) — 3TOT

BapWaHT ygobHee ana GunbTpoBaHUA BOAbI UK

50 MM — 3TOT BapuaHT ygobHee ana aHanusa

bunbTpa Nog MUKPOCKOMOM.

e [lepexon NNacTMKOBLIM (MOAVMPONUAEH), NO
AVAMeTPY MAOTHO CTbIKYOWMUICA ¢ mydTOomn
(3T maTepumanbl NpPoJalTCA B MarasuHax
CaHTEXHUKK) (cobpaTb GUNLTP BO3MOXKHO
n 6e3 Hero).

e TKaHb «MefbHNYHbIN ra3» AMaMeTPOM AYen
50-100 MKM (npogatoTca B Mara3nHax akBa-
PUYMUCTUKN),

® /1N HEMNOHOBbIE ceTyaTble GUNBLTPbI/ TKaHb
nonuamugHas c guametpom ayen 50-100 MKm.
Takne TKaHV MOXHO KynuTb B MarasuHax, npo-
AatoLmx nabopatopHoe obopynoBaHue.

1.2. C6opka puabTpa

e Bbipe3aTb 13 NONOTHA rasa Win HENIOHOBO-
ro punbTpa KBagpat (Kpyr), pa3mepom (gna-
MeTpoMm) Ha 5-10 cm 6onblue, yem gnameTp
bUNbTPOBaNbHON YCTaHOBKU — GUAbTPYtO-
Lan OCHOBa.

e HakpbITb el NpocBeT nepexoga unn myeTbl.

e Kycok TpyObl MeHbluero avametpa pasme-
CTUTb HaZ NEPBbLIM, HAKPbITbIM GUNBTPYIOLLEN
TKaHblo, TLATENbHO PacrnpaBnTb TKaHb U paB-
HOMEPHO HafaBUTb Ha TPYOy TaK, YToObl OHa
MJIOTHO BCTaBMACh B HUMHUIA KYCOK TPYObI.

e [lpoBepuTb Ha MPOCBET, UTO Ha PpUNbTPYIO-
Len ocHoBe (TKaHW) HeT cKnagok. KpainHe
xenatenbHO 4To6bl KpaA GunbTpa He nona-
[anv BHyTpb TPyObI, T. K. B NPO6Y C HUX MOTYT
nonacTb OTAesNIbHble HUTU HEeMNOHa.

1.3. O6wme pekomeHaaLum
K M3roToB/1IeHUI0 PUAbTPa

QunbTpoBanbHYK YCTaHOBKY MOXKHO CobpaTtb
Apyrummn crnocobammn. EE MOXHO W3roToBUTH
N3 Pa3fINYHbIX MaTeEPUANoB: NIACTUKOBbIX CaH-
TEXHNYECKUX 3N1EMEHTOB, MeTalNINYeCKNX KOH-
CTPYKLUMI (M3 HepXKaBetoLen cTanu), nx Komou-
Hauun, clwumnTb 13 GUALTPYIOLWEro Mateprana u
npoyee. Hanpumep, B KayecTBe «CUTa» MOXHO
NCNONb30BaTb He TONbKO CUHTETUYECKYIO TKaHb
(MEeNnbHWYHDBIN ra3), HO N MeTaNNINYECKYIO CETKY.
maBHOe — GUNbTPYOLWMI MaTepran OOMKEH
UMeTb OAMHAKOBblE Ha BCeW CBOEWN MOBEPXHO-
CTN AYENKN [OCTaTOYHO MENKOro pasmepa anA
nocTaBneHHbIX uenen. Kpome Toro, maTtepuan
[OIKeH ObITb JOCTaTOYHO MPOYHbIM.

[maBHOe, Heob6XOAUMO NPUAEPKMBATLCA
cnefylowmx pekoMmeHaaumm:

Bca cytb ot60opa npobbl U3 NpUpPOZHOro Bo-
[OEMa anA obHapyXeHWA B Hel YacTuL MUKPO-
NNacTuKa CBOANTCA K TOMY, YToObl NpodunbTpo-
BaTb 6ONbLIOE KONMMYECTBO BOAbI YEPE3 KCUTOY,
KOTOpOe 3T YaCTMLbl CMOXET 3aJepxaTb.

MNpepHa3HaueHne yCcTaHOBKM ana GunbTpo-
BaHMA COCTOMT B TOM, UTOObl HAfEXHO 3aduK-
CMpoBaTb GUNBLTPYIOLLYIO OCHOBY B MOJIOXKEHMMN,
a) ynobHom ana unbTpoBaHuA yepes Heé 6onb-
WOro KonmMuyectsa BoAbl, 6) He gonyckawowem
npoTeyek 1 notepb Npu GunbTpaumun, B) yaob-
HOM AnA M3BneyeHna ¢GuUNbTPyoLen OCHOBbI
(«cnTa»), nckniovas notepu.

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

2.1. Heobxoaumoe o6opygoBaHue
ANnA oT6opa npo6

dunbTpoOBanbHas yCTaHOBKa,

BEAPO WM KaHUCTpa M3BECTHOro obbéma

(5-10 n onTManbHO),

® (CTeKNAHHaA 6aHKa C KpbllKOW 06 bEMOM 0
non-nuTpa,

e pblbaLKkne pe3nHoBble canoru (60NOTHUKN)

unn Bengepcobl, (HeobA3aTeNnbHO ecnn Ha



MecTe oT6opa NPob eCTb MOCTKW UK AnA oT-
6opa He NpuAeTCA 3aXoAnTb B BOAY),
«LEHHVK» — 3TMKeTKa Unn Knem n bymara,
ytoObl Hakneutb Ha 6aHKy (Mpomapkupo-
BaTb Npoby),

pyyKa 1 6110KHOT,

ANCTUNNPOBaHHaA BOAa,

nenka (ecnv NponvB BOAbl NPOXOANUT Yyepes
buUNbTPOBaNbHYK YCTAaHOBKY C AMaMeTPOM
MeHble 100 mm),

KaHLUensipckana pesnHka (Heobs3aTenbHO).

2.2. MMocniegoBaTe/IbLHOCTL AEUCTBUN

1.

KoMNoHeHTbl $uUNbTPOBaNbHOM YCTaHOBKM
nepep nepeBbiM NMpuUmeHeHnem obAsatenb-
HO TLlaTeNbHO NPOMbITb 60ONbWNM KoNnye-
CTBOM BOAONpPOBOAHON BoAbl. [NpombiBaTb
cnepyet Kaxpayrl vactb (Kpome dunbTpo-
BaJIbHOW TKaHW) OTAENbHO B pa3obpaHHOM
Buge. Mo BO3MOXHOCTK, NOC/e NPOMbIBaHUSA
BOJOMNPOBOAHOW BOAOW, CMONOCHYTb BCé
ANCTUANMPOBAHHON Bofon. Ha mecTte oT-
6opa Npobbl yCTAaHOBKY U BeApO (KaHUCTPY)
CHOBA BbINOJIOCKATb BOAOW 13 BOJOEMA/BO-
LOTOKa, YTOObl N3b6eXKaTb 3arpA3HeHnA yCTa-
HOBKM BO BPeMsA TPAHCMOPTUPOBKM.
CobpaTb GpMNLTPOBANIbHYIO YCTaHOBKY.

Ha Bopgoéme onpegenutb Mecto otbopa
npo6 — y Gepera, rae BO3MOXHO obecne-
yntb rybuHy 6onee 0,5 MeTPOB, UM Ha
MOCTKax, €CJZIN OHWN PaCMosIoMeHbl He BbICO-
KO Haf BOAOW N Ha HUX MOXXHO Pa3mMeCcTUTb-
CA ABYM YenioBekam.

CpenaTb 3anncb B NoneBoM 6I0KHOTE: OTMe-
TUTb AaTy oT6opa NPo6bI, NOrOAHbIE YCNIOBUA,
MecTononoXeHne npobsbl. KenatenbHo cae-
natb otmeTKy GPS-koopguHat. IHCTpyKuuio o
TOM, KaK CHATb GPS-koopauHaTtbl, Bbl HanagéTe
B lNpotokone otb6opa npob6. Onucatb mecT-
HOCTb: TeUEHME, XapaKTep AHa, Hannume pac-
TEHWI B BOAE, LBET BOAbI, HANNYMe CnefoB aKk-
TUBHOCTU YenoBeKa (MK, NofaKu, pbibaukne
CTOAIHKM, MyCOP U Npoyee), N0 BO3MOXHOCTY
BbISICHUTb HanMymMe 0CagKoB N MX MOLLHOCTb
B TeUeHue CyToK Ao oTbopa NpoObl.

Ona ot6opa npobbl oNTMMaNbHO yvyactue
AByx yenosek. OAMH yyacTHUK paboTaeT
C BEApPOM WAN KaHUCTPOW, BTOpON —
¢ GunbTPOBaNbHOW yCTaHOBKOW (CcM. GOTO).
Ona otb6opa nNpobbl yyacTHUKM BXOAAT B
BOAY Ha MAKCMMaNbHO BO3MOXHYIO rny6u-

Hy (He meHee 0,5 M), unn pasmeLyaoTca Ha
MocTKax. Ecnn otbop npob nposoautca
B BoAe, He0OXoAMMO 3aHATb yaobHoe nono-
XKeHve NPOTUNB TeYeHNA, CMOKOMHO NOCTOATb
HeKoTopoe BpeMs, YTOObl B3MYUYEHHbIN fOH-
HbI FPYHT OCen M YWEN BHMU3 MO TEYEHMIO.
Mpwn oTbope Npob no AHy BogoEMa He nepe-
MeLlaTbcA, YToObl He NoAHUMaTb MyTb. Ecnn
FPYHT B3MYTUJICA MO KAaKOW-NMbO npuynHe,
caenaTb NepepbiB, U NMOMEHATb MECTO OT-
60pa npoobbl.

Ina cbopa matepunana HeobxoaMMO Hauep-
nbiBaTb BOAY U3 BOAOEMA, MPU TOM Beapo
NN KaHWCTPA MOSTHOCTbIO MOrpy»aktTca B
BOAyY, 4TobbI B NpO6Y Nonagana soga 13 To-
WK, a He ¢ NoBepxHOCTu. Mpun 3TOM Heobxo-
ANMO CneanTb 3a TeM, YToObl He 3adeBaTb
LHO BOAOEMa N He B3My4MBaTb JOHHbIE OT-
JIOXKEHUS.

HanonHeHHOe Befpo Unu KaHUCTpa (go meT-
Kn 06bEMa) 3aTeM MeasieHHO MPOSNBAETCA
yepes GpUNbLTPOBANbHYIO YCTAaHOBKY. B none-
BOM 611OKHOTE HaJl0 perncTpupoBaTb 06BHEM
NPOANTON BOADI.

9. [lepxaTb GpMNbTPOBaNbHYO YCTAaHOBKY HEOO-

10.

XOAUMO HUXe MO TEYEHMIO OT MecTa oTbopa
Npo6bl, YTOOblI M36eXaTb NonagaHua MpPo-
bunbTPOBaHHOM BOADBI B Criegyiollee Beapo.
Bo Bpema otbopa npob ¢dunbTpoBanbHyo
YCTaHOBKY BcCerga fiepxaTb BepTUKalbHO ”
He nepeBOpayMBaTb 4O OKOHYaHMA OTOOpa,
yToObI YaCTULbI HE CMOIAKX BbINACTb C MO-
BEPXHOCTU dunbTpa.

Ecnn B $mnbTpoBanbHOM yCTaHOBKE YcCTa-
HoBMleH UALTP C KPynHOW Adveel (6onee
100 MKMm), TO GUNbTPOBaHME NPOAOKATb A0
CymMMapHoro obbéma npoduNbTPOBaHHOWM
BoAbl 100-200 n vnn 6onee. Ecnn ncnonb-



3yeTca GuNbTp C MeHbluen ayeen, To Gunb-
TpOBaHWe NPOAOMKAETCA A0 Tex nop, Noka
BOAa npoxogut yepe3 ¢unbtp. Kak Tonb-
KO TOK BOAbl yepe3 GunbTp 3aTpypHAeTCA
(dunbTp «3abMBaeTcs») pUNbTPOBAHME Mpe-
Kpalaetca. O6bIYHO, 3TO NPOUCXOAMUT Yepes
50-70 nutpoB (ecnu pasmep aden ¢unbTpa
50-100 mMKM), ogHaKo B NIETHUI nepuog Ha
HEKOTOPbIX BOJOEMAX BO3MOXHO OYeHb Obl-
CTpoe 3abmBaHve ¢unbTpa BOAOPOCIAMU.
B aTom cnyyae 06bEM NpodunbTPOBaAHHOM
BOAblI MOXeET ObITb Aaxe MeHbLe 10 NMTPOoB.

11. B noneBom 6n10KHOTe PUKCMpyeTca cymmap-
HbII 06bEM NPONMTON BOABbI.

Bo spemsa ombopa npob He cmoum moponumascA.
Jelicmeua cosepwame cnokoliHo, 6e3 cyemeol,
akkypamuo. Cnedums 3a mem, 4mobbl 800a He
npoausanace Mumo gusiempa, puiemp He npo-
mekasn. QuibmposaHue ocyujecmsnaemca nps-
MO 8 8000éMe, U npouibmMpo8aHHas 8004 He-
nocpedcmeeHHO 8038paujaemcs 8 6000EM.

12. MNpob6a gna onpefeneHna cogepxaHna mMu-
Kponnactuka npeactaBnsaet cobon Bce ya-
CTUUbI, OCTaBLWMECA Ha GUNBbTPYIOLWEN OCHO-
Be. [lanbHenwan 3agaya — COXPaHUTb BCe
yacTuubl Ha GUNbTPeE, U3BNeUYb ero U3 Gpunb-
TPOBasIbHOW YCTAHOBKM, TPAHCNOPTUPOBATb
[0 MecCTa panbHenwen obpaboTtku. YTobbl
n3pneub GUILTPYIOLLYID OCHOBY U3 YyCTa-
HOBKM, HEOOXOAMMO aKKypaTHO pa3obpatb
YCTaHOBKY, MpW 3TOM He nepeBopauynBaTb
eé. Kpenko aeprka HUXKHIOK OCHOBY BMecCTe
C KpasAmn GunbTpa, akKypaTHO MNOTAHYTb
BBEPX BEPXHIOI0 YacTb yCTaHOBKW. lanee fo-
CcTaTb GUNLTP, AepXaTb €ro NOBEPXHOCTbIO
C YacTLamu BBEPX.

13. Ecnn dmnbTpytowan ocHoBa 60bLue NCMonb-
30BaTbCA He OyfeT, eé akKypaTHO CNOXUTb
CTOPOHOW C YacTULAMWN BHYTPb, HE MpPUKa-
CaACb K NOBEPXHOCTM, rAe 3TN YacTuLbl CO-
6upanucb. AKKYpaTHO MONOXWUTb GUIBLTP
B UMCTO BbIMbITYIO (KakK M cama yCTaHOBKa,
cM. . 1) cTeKNAHHY0 6aHKY. MOXHO CNOXUTb
bunbTp yrnamun BBepx Tak, YToObl OCaXKAeH-
Hble YacTuubl 6bINN BHYTPU, U 3aBA3aTb ero
C MOMOLLbIO KaHLENAPCKOW Pe3NHKM.

14. Ecnvixe GUNbTPYIOLLYH0 OCHOBY MaHMPYeTCA
MCNoNb30BaTh Aasblue ansa otbopa cnepyto-
WX Npob nnu apyrux NccnefoBaHnii, Toraa
B UNCTYIO CTEKNAHHYI GaHKy Heobxogumo

HanMTb HEMHOTO (80 NONOBUHbBI 06bEMa HaH-
K1) GuUnbTpOBaHHOW Yepes yCTaHOBKY BOZAbI
(cTont Nno3abotutbca 06 3Tom 3apaHee, Npu
oTtbope Npobbl). OAbTP ONyCTUTb B 6aHKy €
dunbTPOBaHHON BOAOW 1 TLATENbHO BbINO-
nockatb. [lepxatb GUNbTp Npn 3ToM cnegyet
C NOMOLLbIO NUHLIETA.

15. BaHKy 3aKpbITb KpbIWKOW (KenaTtefibHO me-
TaNINYeCcKon, HOBOW), nmoAanucatb npooy.
Ana storo yno6Ho mcnonb3oBaTb MarasuiH-
Hble «LE€HHUKU» UK TO, YTO MOXKHO HaKne-
UTb Ha GaHKy. Ha «LieHHVKe» HanucaTb gaTy
oT6opa Npobbl, Ha3BaHME BOJOEMA U TOYKU
oTbopa, 06bEM NPodPUNLTPOBAHHONM BOAbI,
AvameTp avyen GunbTpytollen ocHoBbl, da-
MU0 U UMA OTBETCTBEHHOTO 3a OTOOP, KOH-
TaKTHble AaHHble (M06.TenedoH 1 e-mainn).
«LleHHUK» — 3TMKeTKY NpUKNenTb K 6aHKe
(He K Kpbiwke), NpeaBapuTebHO HAaCyxo
npoTepeB MeCTo NPUKNenBaHuA.

16. Mpoba pgomkHa ObiITb obpabotaHa B 61K-
XKanwwue 4 gHa. Mpu xpaHeHUn Npobbl 60-
nee CyToK, eé Heo6xoaMMO NomeLlaTb B XO-
NOAWNNBbHUK.

§ 3. /labopaTopHble uccieaoBaHUA
npob6 Ha cogeprKkaHue
MUKpOMn/IacTUKa

3.1. Heobxopumoe obopyaoBaHue
AN aHa/M3a npob

MUKPOCKOT,
npeameTHOe CTEKIIO,

yawka lMeTtpu,

ANCTUNINPOBaHHaA Boaa,

nuneTKa,

urmna LBenHas,

cTeknorpad nnm mapkep no crekny (Heob6s-
3aTeNbHO),

doToKamepa,

® MpPOTOKO.

3.2. XpaHeHue npobwl

Mpo6bl He06X0AMMO NOMELLATb B XONOAUNTbHUK.
XpaHUTb NPo6bI >kenaTeslbHO HEMPOAOIKUTENb-
HOoe Bpems 1 cTapaTbCA 06paboTaTb NX KaK MOX-
HO paHbLUE, T. K. B HUX COEP>KATCA U XK1Bble Op-
raHM3Mmbl, KOTOPbIE CO BPEMEHEM YMMPALIOT, pas-
nararTcsa, UM Ha0bopPOT Pa3MHOXKatOTCA, NpPoba
MOXET «MPOTYXHYTb.



3.3. Pa6ota c npob6oii

YT106bl HauaTb PaboTy C NPO6OIA, BbIHETE GUALTP
(ceTKy) 13 6aHKW. [Tonoxute GUNbTP Ha NpeameT-
Hoe CTeKno unu vawky Metpu. MpocmaTtpusante
dunbTp B MUKpOCKOMNe, ABUraaCb YeTHOYHbIM
LIarom oT Kpas K Kpato. OTmeyaniTe B NpoTOKOsE
obHapy»eHHble YacTuubl nnacTrka (usert, op-
Ma, pa3mep yacTumu).

Ona ypobctBa M opraHu3aumm nocnenoBa-
TENIbHOro NPOCMOTPA CTEKNO WA YaLKy MOX-
HO pacuyepTUTb NO KBagpaTam C HOMepamu (Ha
pUCYHKe 4 MOKa3aHo, Kak 3To OyfeT BbirnAgeTb
noA MUKPOCKOMOM). DTO MOMOXET He 3anyTaTbCA
B TOM, KaKOW KyCOK MpoObl Bbl Y& OTCMOTPENN.

ABTOpbl MeTogonorum B cBoen pabo-
Te WCMOMb3ylT MUKPOCKOMbI C yBenyeHnem
40-1600 KpaT. DTOro xBaTaeT AJjis TOro, ytoobbl
onpegennTb YacTuubl pPasMepom 4UyTb MeHee
1 MKM 1 6onee KpynHble. MOXHO 1Cnonb30BaTh
nobble apyrme MUKPOCKOMbl U C MEHBLUNM yBe-
nuyeHnem (ecTb yCneLHbIN ONbIT UCCIe[OBaHUN
C MUKPOCKONaMn C yBenn4YeHneMm, Hanpumep,
600 KpaT), Torga pasmep obHapyXMBaemblxX Ya-
ctny 6ypet 6onble. YBennueHne B 1600 kpat
NoMoraeT TOJIbKO YTOYHUTb MaTepuasn YacTulbl
(pa3rnAageTb OTCYTCTBME KIETOYHOW CTPYKTYpbI
UV yBMAETb MepenuBbl, Hanprumep), HO yaob-
Hee NPoBOAUTb OLIEHKY YacTuL B Npobe Ha 60-
nee menkom ysenuyeHun (go 1000 kpar)

MpocMoTp Npobbl Ha ceTKe NO3BONAET NTIErKO
OLEHUTb pa3mMep MUKPOMIACTUKOBOW YaCTULbI:
ecnn pasmep aveun Bawero GpunbTpa, Hanpumep,
100 MKM, YacTuLa ANHHOW B TpU AYenkmn byaet
paBHa npumepHo 300 mMkm. OueHka pa3mepa
yacTuy Heobxoanma B MepByto oyepeab ANA co-
NOCTaBMMOCTM pe3ynbTaToB. PasHble MUKPOCKO-
Nbl NO3BOMAKT YBMAETb YacTMLUbl Pa3HbIX pas-
MepPOB, pa3Hble GUNLTPbI NO3BONAIOT YNOBUTb
yacTuLbl pa3Horo pasmepa. lNoxkanyncra, Nonb-

3yNTeCb NPenIoKeHHON B npoTokone oTbopa
npo6 Knaccndumkaumen yactTuy, no pasmepy.

Ecnun Bam nnoxo BugHo npo6y npu npocmo-
Tpe, nonpobyinTe HEMHOrO HamMounTb eé Anc-
TUNNMPOBAHHOW BOAOW C MOMOLLbIO MUMNETKM
(Tak, ceTKa NPUINMHET K CTEKNY U, BO3MOXHO,
CTaHeT BMAHO nyyuwe). Ecnn n nocne atoro cet-
Ka BbIMMAQUT Pa3mblTO, NONpobynTe N3MeHUTb
bOKYyCUpPOBKY.

B 3aBUCMMOCTU OT TOro, CKONIbKO ObINIo Npo-
dunbTpoBaHO BoAbl Yepe3 GUNbLTP, paccunTanTe
KOHUeHTpauuio yactuy Ha 1 nutp. Ootorpadu-
pynTe yacTuubl NPU MOMOLLM BUOEOOKYNAPOB,
€C/in eCTb BO3MOXXHOCTb, He 3abyabTe OTMETUTb
Ha $OTO pa3mep AYeun, YTobbl ObiN NOHATEH pa3-
Mep YacTumubl.

3.4. OnpeaeneHune NMacTUKOBbIX YacTUL,

HekoTopble KpuTepumn ana naeHTUdunKaymm mu-
KponnacTuKa:

1. MuKkponnactTuk — 3To TBepgble vacTuupbl
CMHTETUYECKMX MONNMEPOB MeHee 5 MM
B ANameTpe,

2. YacTuubl MUKpOMNIACTMKa HE UMEIOT KneTou-
HOW CTPYKTYpbl, YTO MO3BOAAET OTINYUTb
NX OT OPraHNYeCKMX MaTeprnanos (KyCOYKoB
PaCTEHWIA, XXUBOTHbIX),

3. Ecnu 310 BONOKHa — TO OHW AOMKHbI ObITh
OfVHAKOBO TOJICTBIMU/TOHKAMW Ha NpPOTA-
eHUn BCel ANMHHBL. Yacto 6biBaloT nepe-
Kpy4Y€eHHbIMU, KaK NieHTa. IHorga MoXHO Hab-
nodaTb U3HaLWMBaHME UM PBaHble KOHLbI.

4. T[lnacTnKoBble YacCTULbl YaCTO KMelT YyeT-
K1 N OQHOPOAHDIV LBeT. V3 3TOoro npasuna
€CTb HECKOJNIbKO VCKJIIOUYEHUI: OTOENIeHHble
YacTULbl U YacTULbl, CO Cnegammn opraHuye-
CKWNX 3arpA3HEeHNN.

5. Yactmubl nnacTMka 4acTto MMEKT HeecTe-
CTBEHHbIV A1 OpraHuKKM LBeT (CMHUI, Kpac-
HbI 1 Apyrue) 1, BO3MOXHO, 6neck (HO He
nepnamyTpoBoe nepenmBaHue, KoTopoe
HabnogaeTca y necCUMHoK).

Y10 ewé moKHO yBNAETb Ha punbrpe:
— Bopopocnu

— Yactuubl conu n necka

— YacTun XMBOTHbIX U CKENeTOB

— [JlpeBecHble YacTUuKu

YT06bI HE MPUHATL BrONOrMYECKNA MaTepuan 3a
MUKPOMIACTVK, MOXKHO CAaBUTb MNOAO3PUTENb-



HYI0 YacCTuLy C MOMOLLbIO, Hanpumep, urnbl. Ecnn
OHa paccbinaeTca UAK pacnageTca Ha YacTu, TO
3TO He nNnacTuk. Ecnm yactmua coxpaHaet ¢opmy,
TO 3TO MNACTUK. TakXe, MOXXHO NPOBEPUTb YacTU-
Libl C MOMOLLbIO ropAYent UMbl — NNACTMK OT Ha-
rpeBaHvA n3mMeHUT GopMy (HUTKa 3aBbETCA).

B uBeTHO BKNagKe Bbl HariaeTe $poTo Npob, KOTo-
pble NOMOryT ONpeaenTb MUKPOMIacTUKOBbIE
yacTuubl. Takke, Npensiaraem BOCMnob30BaTbCA
rMAOM Mo naeHTUGMKaLMM MUKPOMIACTUKOBDBIX
yacTuL:

Hidalgo-Ruz, V., Gutow, L.; Thompson, R.C,;
Thiel, M. (2012) — Microplastics in the Marine
Environment: A Review of the Methods Used for
Identification and Quantification. 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

— [Jepxunte npoby 3aKpbITON, ECNN Bbl HE pa-
6oTaeTe C Hel.

— [10-BO3MOXHOCTU MCNONb3YITe CTEKNAHHOE
obopynoBaHue (yawka [leTtpu, 6aHKka anA
TPaHCMOPTUPOBKM GUNLTPA).

— [poTtnpaliTe BCe NOBEPXHOCTU nepeg pabo-
TON. PekomeHAyeTcA MCNonb3oBaTb yoKy
WUNN TPAMKY APKOro LugeTa. Bce yacty, Hai-
LEeHHble OT rybkun, byaeTt nerue onpegenvTb
Kak poHOBOE 3arpA3HeHNe, KOTOPOE He HAZ0
yumnTbiBaTb B pe3yfbTaTax.

— T[pu nccnepoBaHuAX HageBanTe ogexay 13
XNOMNKa WM HaTypasbHOro BOMOKHa. V36e-
ramTe nonagaHna CUHTETUYECKUX MaTepua-
nos B nabopatoputo.

®oT10 npob
(ysemHas sknadka)

Ha Bknagke npeactaBneHO HECKONIbKO UIIOCT-
pauuii, KoTopble MOMOryT Bam mnaeHTudunun-
poBaTb MMKPOMIACTUK.



®omo npob

- IUKPONIACMUK







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

Lkona (N2, Ha3BaHKMe), KNacc, 0bLwecTBeHHadA rpynna:

Konunuectso y4aCTHNKOB

Yuntenb/pykosogutens (DO nonHocTb10)

MecTto HabnogeHus: [aTta HabnoaeHuA:

OcHoOBHble uccriedosaHus

1. Mponauntecb BRONb H6epera NATbCOT MeTPoB. Kak BbIrNAAAT OKPeCTHOCTW, 6eperoBoi CKMOH
1 OHO? 3anuLnTe HECKOMBbKO KITIOUYEBBIX C/TOB, KOTOPbIE MOMOTYT BaM OnvcaTb MecTo Habnioae-
HuA CocTaBbTe CXEMY YUYacCTKa M MPUIIOXKNTE €€ K OTYETY.

2. Bopoém Kakoro Tuna Bbl Habnwogaete?

D Peka/pyuel D O3sepo D Mpyn

3ameHeHa nu nogepxHocmMb 800bI?

3. MHorune BofHble XMBOTHbIe NPeAnoUYNTaloT XNTb B TeHU. IM He HpaBUTCA, KOraa BoAa CNLLKOM
HarpeBaeTcs. BarnaHuTte Ha Boay, bnuke K 6epery — ecTb i1 TeHb?

D Ha D Het D EcTb, HO He Be3ae

PacmeHus y 8006l u 8 600e

OrnaHntecb BOKpyr! Kakne pacteHua Bbl BuaguTe? 3angute B BOAY NO BO3MOXHOCTU Aarblue,
TakK, UTOObl Bbl MOTIN PACCMOTPETb PacTeHMs, NlaBatoLLme No NOBEPXHOCTK, pacTylwue y bepera,
N TaKne, KOTOpble MPOHM3bIBAIOT TONLLY BOAbl. [laXke eCcnu Bbl He 3HaeTe Ha3BaHWUI BCex pacTe-
HWI, Bbl BCE K& MOXeTe Pa3fnynTb MHOXKECTBO BUAOB PacTEHUN.

4. CocuuTanTe BUAbl paCTEHUN, KOTOPbIe Bbl 0OHapyXunv B6nn3m ypesa Bofbl Ha 6epery v B Boge.
Mbl 06HapyXunm BMAOB PaCcTEHUN.

5. Kakux pacteHuii 6onblue Bcero B6nu3m bepera?

6. Kakux pacteHuii 6onbLue Bcero B Boae?




7. Kakue xe pacteHus Tebe yaanocb HanTn? 3anonHu Tabnuuy. HaHecn pacteHus Ha cxemy yyacTka
nosca BOAHOW PacTUTENTbHOCTM.

1. EXXeronoBHUK

[wer

D HECKOJIbKO

D MHOro

2. Poro3s wunpoko-
N Y3KONUCTHbIN

[ ver

D HECKOJIbKO

D MHOIro

A. Kakue ellé pacTteHusn, pacTywime y ypesa
BOAbI, Tbl HAaWEN?

3.Ppect
NPOoAbIPABEHHbIN

[ wer

D HECKOJIbKO

D MHOTIO

4. Onopes KaHaackas

D HET

D HECKOJIbKO

D MHOTO

B. Kakue eLwé pacteHus, Norpy>keHHble
B BOAY, Tbl HaWeén?

6. Packa

D HET

D HeCKOJIbKO

D MHOTO

C. Kakne ewé pacteHnA ¢ NiaBaloLwmmm
NNCTbAMMN Tbl HALLEN?

BoOHblIe >xusomHbie

8. MHOXeCTBO »KMBOTHbIX O6UTaeT B TONLLE BOAbI 1 Ha AHe. Bocnonb3yntecb cauykom Ytobbl Nomn-
MaTb XXUBOTHbIX, ULLMTE B 3aPOCNAX PACTEHWUI, o4 KopAraMu 1 KaMHAMM. MonoXxunte cobpaHHbIN
MaTepuan B 6enbli NIOCKMIA MOJHOC C YACTOWN BOAOM 1 3yunTe ero. HanonHuTe BOJOM HECKOSIb-
KO MEHbLUMX COCYOB 1 NONpobynTe pacCopTUPOBATL »KMBOTHbIX. BHecUTe oTBETbI B Tabnuuy.

NomHuTe, UTO MHOrga pnCcyHKM npocCTto o603HavalT rpynnbl >KUBOTHbIX, N NALWb N3pefKa —
KOHKpEeTHble BbI. OHUN nmeroT pa3nnyHble MaCIJJTa6bI, NO3TOMY He nbiTanTecb CpaBHMBATb

nx opyr C gpyrom. CKopee BCEro, Bbl HanpgeTe ropasgo 6onblue Pa3HbIX XKNBOTHDbIX, a TaAKXKe
NX TNYNHOK U NKPY.

1. Pbiba

D HEeT

D HECKOJ1IbKO

D MHOro

2. bptoxoHorne monnockn

D HeT

D HECKOJ1IbKO

D MHOro

3. iBycTBOpYATbIE MOMTIOCKN

D HeT

D HECKOJ1IbKO

D MHOro




4. JIAarywku, »abbl, TPUTOHbI 5. XKyKun-nnaByHupl 6. KyKun-BepTauKM

D HeT D HeT |:| HeT

D HEeCKOJIbKO D HeCKOJIbKO D HeCKOJ1IbKO

D MHOro |:| MHOro

7. BopaHon ckopnnoH 8. Bopomepku

D HET D HET

D HeCKOJIbKO D HeCKOJ1IbKO D HeCKOJ1IbKO

D MHOTO D MHOTIO |:| MHOTO

|:| HET

10. BogAaHble nayku n knewm 11. Yepsu 12. Munaskn

D HET D HET D HET
D HECKOJIbKO D HECKOJIbKO w’:\"\ D HECKOJIbKO

—T e
D MHOIO D MHOIO |:| MHOTIO

13. JIN4MHKM KOMapOB, 14. bokonnasbl 15. BoasaHom ocnuk

MOLLKapbl
D HeT D HeT .
4

[ ver

A

D HeCKoNbKo D HEeCKONbKO D HeCcKonbko

D MHOTO D MHOTO D MHOTO

16. JINYMHKNM CTpeKo3 17.Pakn 18. pyrue »XnBoTHble.
N3mepb HaraeHHOro paka Tbl HalWén Koro-To apyroro?

D HeT OT rNa3 0 KOHYMKa XBOCTa 3anuwm!

M 3anunuin ero pasmMepbl alnnHa

D HECKOJ1IbKO

D MHOro

cM

9. lMomecTn OHO KMBOTHOE B MaJlblil KOHTeHep, NoHabnogan 3a HUM. OTBETb Ha cnegyoLme
BOMPOCbI, apryMeHTUpPYN OTBETbI.
— IJTO XMBOTHOE NUTAETCA APYTVIMU >KMBOTHBIMU NI PaCTEHUAMMN?
— Kak oHO gbiunT?
— [ne nmeHHo B Bofe obutaet 310 XnBoTHoe? [ouemy?
— [lopxognTt emy ero Ha3BaHue, UNK Tbl XoTen 6bl gatb Apyroe? Kakoe?



JKcnepmu3a Kayecmeaa 800bl

10. Ecnv Bbl NOMMany MHOTO Pa3HbIX KUBOTHbIX, MOMbITaNTeCb PAaCcCCOPTUPOBATD KX MO rpynnam, ykasaH-
HbIM B Tabnue. HekoTopble 13 HUX XMBYT TOSIbKO B YMCTOW BOAE, @ ApYrie MOryT XWTb 1 B 3arpAs-
HeHHOM. C X NOMOLLbIO MOXHO ONpeaenuTb, YACTbIN UK FPA3HbIM BOQOEM Bbl nccnegyerte. JInumnn-
KW CTPEKO3, MOAEHOK, BECHAHOK, BUC/IOKPLISIOK U PYYENHUKOB He BbIHOCAT 3arpA3HeHnA Boabl.

Tak Kakas »ke Bo/ja B Balllem BOJOEMEe?

OueHb uncTtan
BoJa, oboratleHHasn
KMNCNOPOAOM

Jlérkoe
3arpA3sHeHune

3arpA3HéHHaA
BOAa

YpesBbluyanHO rpa3Has
BOAQA, HeJoCTaToOK
Kucnopoga

%
i"“‘y

i
Lk,

: mnis"

JINUNHKN BECHAHOK
OTCYTCTBYIOT

JINUMHKN BECHAHOK
OTCYTCTBYIOT

JINUNHKN BECHAHOK
OTCYTCTBYIOT

JINUMHKIN BECHAHOK,
NOOEHOK U
pyYenHNKOB
OTCYTCTBYIOT

JINUMHKN BECHAHOK,
NOoaEHOK
N Py4YenHNKOB
OTCYTCTBYIOT

[pyrvie »XnBoTHble
OTCYTCTBYIOT

HAHo

11. Pa3nnuHble TUNbl AHa NPYBIIEKAIOT Pa3fiNyHble BUAbI PACTEHUI U XNBOTHbIX. OTMeTbTe Hanbo-
nee YyacTo BCTPETUBLIMINCA BaM TUM AHa umdpon 1, undpon 2 — cnepyowmin, U T. 4.; He oTMme-
YanTe TOT TMN AHA, KOTOPbIN Bbl HE OOHAPYKMAW.

KameHwncTtoe

KameHucroe, kamHu 6onee 20 cm

[MecuaHoe

KaMHun 1 ranbka go 20 cm

Nnnctoe, ranHncroe

Apyron Tun gHa. Kakon?




Onuwume 800y

Haiigyte camoe rny6okoe MecTo (MOXKHO MCMOob30BaTb MOCT UM MPUCTaHb). OnycTrTe B BOAY ANCK
CeKKuM 1 joXKanTeCh, Koraa oH nponageT 13 Buay. MogHumarite ero CHoBa 1, Korga AncK byaet onatb
BUAEH, OTMETbLTE Ha BEPEBKE YPOBEHb BOZbI, BbIHBTE AVCK U M3MepbTe Fy6uHY, Ha KOTOPOW OH nepe-
CTan 6bITb BUANUMBIM. ECNv ANCK BUAEH AaXke Ha AiHe, 06A3aTeNIbHO OTMETLTE 3TO B BalLEM MPOTOKOJE.

12. Tny6rHa npo3payHocTy, M.

Temnepatypy BoAbl MOXXHO M3MePUTb 0ObIYHBIM TEPMOMETPOM.

13. Temnepatypa BOAbl, °C.

14. BcTpeuaeTca nn Ha Bofe Ma3yTHadA niéHka?
D Ha D Het

15. 3anax, ucxogAaLmm ot BoAbl:

|| CBexun

|| 3aTxnbin, 6GONOTHbLIN

|| 3anax 6eH3nHa, macna

|| Opyrown. MNonbiTantecb onucatb ero:

Bbl MOXXeTe onpeaennTb LBET BOAbI, NOMECTUB 3a 0bpa3uom nuct 6enon bymarn.
16. Bopa:
: Yncrasa, npo3payHas
|| KenTan

bypasn

|| Opyroro useta. OnuwunTe ero:

Nwem mycop

B 5TOM 3apgaHnm Bam npeanaraeTca cocymTaTh Y MO BO3MOXKHOCTM CO6paTh BECb MyCOp Ha pac-
cTosiHUM oKosio 10 m oT Bepera, 1 B BOAOEME TaK Aaneko, Kak cmoxkete. CnoxunTte BeCb HalaeH-
HbI MyCOpP B MeLLKW. Takoe e 3afaHure npeanaranocb Ha npotaxeHnn 10 neT BceM yyacTHMKaM
npoekTta «HabnogeHne npupogon bantukm.

17. NpepmeTbl, KOTOPbIE Mbl OGHAPYXKMIN 1 COUNIN MYCOPOM (OTMETbTE B CMUCKE):

D O6yBb 1 ogexpaa

D 5yMa>KHbIe YNakKOBKW, MOJIOYHbIE MaKeTbl



18.

19.

20.

21

PbibonoBHasa necka, cetn

| |

PasHoro pona o6opy,qosaH|/|e, YaCTu MallH, XOnoauJ1IbHUKWN, aBTOMOGMNN, Benocunenbl

ABTOMOOUIBbHBIE MOKPbIWKN

JlepeBo, LOCKK, YacTy Mebenu

MeTann, KOHcepBHble 6aHKK, 60UKK, TPYObI

Cmona, ryapoH, HedTenpoayKTbl, Kpacka

| |

CTpouTenbHble maTepuranbl, 6eTOH, Kupnuum

MNacTyK, HEMNOH, NONCTUPON, Pe3rHa

Crekno, 6utble 6yTbiNKM, 6aHKN

| Apyroe:

Ynakoeku u3-no0 HanuUMKos

YBennumneaeTcsa KONNYECTBO YNakKOBOK Pa3HOro Trna HarnnTKoB. Bawe nccnegoBaHmMe NOMOKeET
MOHATb, YTO C HUMW NMPONCXOAUT B Pa3JINYHbIX CTPpaHaX. CocunTtante:

MnacTukoBble By TbINKM MeTtannuuyeckne 6aHKm
CreknAHHble 6y TbUIKM BymarkHble ynakoBKu (MONOYHble NakeTbl)

YnakoBKu ana 6aHOK

Pe3ynbmamei Hawezo uccnedosaHus mycopa

Mbl cobpanu MELLKOB Mycopa.

Bo BTOpCbIpbe MOXKHO CAaTb OTXOA0B Ha pybnei.

WccnepoBaHua anAa cambix no603HaTeNbHbIX

Yenoeek u 8oda
Bbl Hauann nccnegoBaHne C OCMOTPa OKPeCcTHOCTeN. Tenepb Bbl MOXeTe AOMONMHUTb KapTUHY,
ornpegenus, Kak Ntogmn Nonb3yTCA BOAOW U BAUAIOT Ha Heé.

. Haw Bogoém ncnonb3yetca gna:

22.

MponawnTe Baonb 6epera 1-2 KM 1 OTbILNTE BCE UCTOYHUKW BIVAHUA YeNTOBEKA Ha BaLl BOJOEM.
CoenanTte cxeMy 1 OTMETbTE Ha Hell HAXO[KN.

D CrouHble Tpybbl (0TKyza?)

D CBanka



Bopgonon gna ckoTta, pa3sefeHne BogonnaBatoLen NTmybl

|

Kapbep ansa fobblun necka

|

MNpwncrtaHb

Apyroe. YTo nmeHHO?

JomawHee 3a0aHue:

23.

BblACcHMTe B opraHax mMecTHOM BflacTu, YTO MM N3BECTHO O TOM, Kak BOJOEM MCMONb3yeTca 1
KaK/MM BIVAHUAM OH MOABepeH (KnueBble C/10Ba: NPUPOAHbIe pecypchl, MNTbeBas BOAa,
NPOMbILWIEHHOE 3arpA3HeHne, T’MAPOo3HepPreTnka, 3akKOHbl, OUNCTHbIE COOPYKEHUA, OTPaAHM-
YeHNA N T. A.)

3anuwinTe OCHOBHbIE BbIBOAbI U3 MOAyYeHHON MHGOopMaumn (ecnnm BaM He XBaTUT MecTa, Npu-
NOXWTe OTAENbHbIE NNCTbI Bymarn).

24,

25.

26.

Kak Baww Bogoém ncnonb3osanca B npoLunom? Norosopute Co CTapLluvMm, 0COBEHHO C MOXKNJbI-
MU NII0bMW, BBIACHUTE, YTO OHU 3HAKOT 06 3TOM (MCMONb3yNTe AONOAHUTENbHbIE CTPAHWLbI, ECNN
3TO HeobXxoanmo).

Pbl60M0OBbI YaCTO MHOIO 3HAlT O Pblbe, KOTOpPasA XKMUBET B BalleM PErMOHe, TakXKe OHU MOryT
3HaTb, YTO MPOMCXOAMT C BOLAOEMAMU U KaK 3TO BMAET Ha pblby. CBAXKMTECb C MECTHbIM OTAe-
neHviem obuiecTBa pbl6ONIOBOB U OXOTHUKOB, Y3HalTe, Kakaa pblba KUBET B BalleM BOLOEME,
MEHAETCA NN pa3Hoobpasure 1 obunue poibbi?

YTto BbI Y3HaJim O BOLOEME, KOTOprIZ nccnegosanu?
Onunwunte KPaTKO Ballun Bne4vaTneHmA v BbiIBOAbl.
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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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