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TecT-HabOp Ha OGLLYIO XXeCcTKOCTb Boabl (GH):

Oco6eHHOCTb
TecT-Habop Ha 06LLyt0 XeCTKOCTb BOAbI koMnaHun JBL — 3To npocToi B o6palyeHun 6bicTpbii
TecT Ansa onpeneneHns obLeil KecTKOCTU NPECHOW BOAbI.

3ayem npoBoAuUTbL TeCT?

B 3aBMCMMOCTM OT MPOWCXOXAEHWS W CBOWCTB rpyHTa Boda MOXeT codepXaTb pasfinyHble
KONMYecTBa NMOYBEHHbIX KanuiiHbIx conei. Peyb naeT, kak npaBumio, 0 Consx kanbLns U MarHus.
CornacHo onpegeneHuto, noa obLueit XXeCcTKOCTbio BOAbI MOHUMAETCst CyMMa MOHOB KanbLnst
M MmarHua B BoAe. BonbluMHCTBO pbI6 M pacTeHuin xopolo 4yBCTBYHOT cebsi npu obuien
KECTKOCTM Ha ypoBHe NpumepHo 8 - 20°d. Tem He MeHee crielyeT CTPEMUTLCS K TOMY, YTOGbI
CHWXaTb CMULLKOM BbICOKME 3Ha4YeHUs1 06LLEeN KeCTKOCTU C MOMOLLIbIO COOTBETCTBYIOLLUX Mep.
PbI6bl 1 pacTeHus B eBpOnencknx BoAoeMax XopoLLo Npucnocobunmce K ycrnosnsm BOAOEMOB.
Moatomy obLas xecTkoCTb BOAbI B Caf0BbIX NpyAax UrpaeT BTOPOCTENEHHYIO Poslb.

YTo genatb, ecnu

- B akBapuyme CIMLIKOM BblCOKasi 06LLas )KeCTKOCTb BOAbI:

CyliecTBYOT pasnuyHble BO3MOXHOCTW YMsSiIrYeHust BoAbl (Hamp., MyTeM MNpUMeHeHust
ycTaHoBkM o6paTHoro ocmoca «JBL Ocmo3se 120»). O6patutechb 3a KOHCYnbTauuei B CBOW
cneunannsmpoBaHHbIi 300MarasmH.

- obLLias eCcTKOCTb BOAbI CIIULLKOM HU3Kasi:

MpumeHeHwne cpenctea «JBL AkBa[lyp nntoc»

Cnoco6 npumeHeHus

1. MepHbIli cOCya HECKOMbKO pa3 Npononockatb BOAOW, Noanexallen TECTUPOBaHMIO.

2. 3anonHUTb MEpPHbIN coCya TeCTUpyemoW BOAOW A0 OTMETKM 5 MNn (BHUMaHWe, HUXHAS
TIMHUS YPOBHS BOAbBI AOMXHA coBNajaTb C MapkupoBKOM).

3. [lo6aBnTb NO KannsM peakTus, cHMTasi Npu 9TOM Kanmnu 1 nokadyMsas cocyA nocne kaxaoun
Kannu, noka LBeT He U3MEHWUTCS C KPACHOTO Ha 3eNeHbIN.

4. OfHa Kanns MCrnonb30BaHHOIO pacTBopa peakTuBa COOTBETCTBYET OAHOMY HeMeLKoMy
rpapycy obLuel ecTkocTn BoAbl.

[na nepecyeTta B Apyrve NpUHATbIE eAUHULLI U3MEPEHUS MONb3YNTECh HUXECneayoLwen
Tabnuuen:

Ta6bnuua nepesona eaAHULU UaMepeHuUs XXeCcTKoCTu BoAabl

O6uwasn NoHbi NoHbi Hemeuknin ppm AHr. OpaHu.
SKECTKOCTbL | LenouHo- wenoyHo- rpagyc °d CaCOs; rpagyc rpagyc
GH 3eMeNibHbIX 3eMeNibHbIX °e °f
meTannos mMeTannos
mmol/l mval/l

WNoHbi - 2,00 5,00 100,00 7,02 10,00
Weno4YHo-
3eMenbHbIX
mMeTannos
mmol/I
MoHb! 0,50 - 2,80 50,00 3,51 5,00
Wesno4YHOo-
3eMenbHbIX
mMeTannos
mval/l
HemeuKuit 0,18 0,375 - 17,80 1,25 1,78
rpagyc °d
ppm CaCOg 0,01 0,020 0,056 - 0,0702 0,10
DAHF- rpaayc 0,14 0,285 0,798 14,30 - 1,43
e
S?PBHLL- rpapyc 0,10 0,200 0,560 10,00 0,702 -

Haw coBeT 3konornyeckn cosHaTenbHbIM akBapmyMmucTam:
Bce peakTuBbl 4ns KOMNNEKTOB TeCTOB koMnaHun JBL npopatoTca B HEAOPOron ynakoBke
AnNs camocToaTenbHOro fgonmeal
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TecT-Habop Ha 3HayYeHue KH:

Oco6eHHOCTb

TecT-Habop Ha 3HayeHune KH komnaHun JBL — aTo npocToii B o6paLleHun BbicTpblii TeCcT Ans
onpeaeneHns kapboHaTHON XeCTKOCTN NN 3PP EKTUBHOCTH CBA3bIBAHUS KNUCTIOTbI B MPECHON
1N MOpCKOW BoAe.

3ayeM npoBOAUTL TeCT?

B 3aBMCUMOCTM OT NPOUCXOX/AEHUSA U CBOWNCTB FPyHTa BOAa MOXET coaepxaTb pa3fnnyHble
KOonM4yecTBa NOYBEHHbIX KanuiHblX coneil. bonblwasa 4YacTb 3TUX conei No npuynHe
BO3/eVCTBUSA Yrnekncoro rasa npeacrasneHa kapboHatamu. CornacHo onpeaenexuto, 4acTb
conen kanbuusi U MarHus, NpUCyTCTBYIOLMUX B BUAe kapboHaToB, Ha3biBaeTcst kapboHaTHO
XKECTKOCTbIO0.

Kak npaBuno, kapboHaTHasi XeCTKOCTb Huxe 0bLLen XeCcTKocTM BoAbl. B nckniounTenbHbIx
cnyvasx, Hanp., BO MHOTUX TPOMUYeckux sogoemax, kapboHaTHas XeCcTKOCTb MOXeT ObITb
BblLLe 0bLLeil )KeCTKOCTU.

BonblUMHCTBO NpecHOBOAHLIX pblb U pacTeHuii B akBapuyme XOpoLIO YyBCTBYOT cebs npu
Kapb6oHaTHOW XeCTKOCTU Ha ypoBHe npuMepHo 3 - 15°d. [ina onTumanbHoro yno6pexus
yrnekucrnbIM ra3om kapboHaTHas XecTKoCTb JoMKHa 6biTb He HUXe 4-5°d. B Mmopckoii Boae
Ans onTMManbHoi 6ydepHocT 3HaYeHns pH kap6oHaTHYH0 XXeCTKOCTb CreayeT noaaepXuBaTh
Ha ypoBHe 7 -10°d.

B capoBom npyay kapboHaTHasi eCTKOCTb UrpaeT KpalHe BaxHylo ponb cTabunusaTopa
3HauveHus pH. Mpexae Bcero 3eneHble B3BelLeHHbIE BOAOPOCNHU (3eneHas Boaa) 6narogaps
cBoeli 6bICTPON acCUMUNALMM «NOTPeBNAT» KapOOHATHYIO XXECTKOCTb U TEM CaMblM MOTYT
noBbICUTb 3Ha4YeHne pH fo ypoBHs, onacHoro Ans pbi6 (cBbiwe 9). [oaTomy B cagoBom npyay
cnepyeT noaaepxuBaTb kapboHATHYIO XXECTKOCTb Ha ypoBHe He MeHee 5° d.

YTo AenaTb Npu HeGNaroNnpPUATHbIX 3HaYEHUAX

CylecTBylOT pa3nnyHble BO3MOXHOCTU yMAr4YeHUs BOAbI (Hanp., NyTeM NpuMeHeHus
ycTaHoBkM o6paTHoro ocmoca «JBL Ocmo3se 120»). O6patutechb 3a KOHCynbTauueln B CBON
cneLnannampoBaHHbIi 300MarasuH.

MoBbIWweHUo kapboHaTHOW XeCTKOCTW B MPECHOBOAHOM akBapuyme cnyxat «JBL Aksa[yp-
nntocy» unu «JBL Aksakany», a B Mopckow Boae — «JBL KanbunyMapuHy».

B capoBom npyay kapboHaTHYH KeCTKOCTb MOXHO NOBbICUTL € NomoLubio «JBL AnkanoHa-
KOMGU».

Cnoco6 npumMeHeHus

1. MepHbIli COCYA HECKOMbKO pa3 NnponofnockaTb BOAOW, Noanexallen TeCTUPOBaHMIO.

2. 3anonHWTb MEepPHbIV cocya TECTUPYEeMOW BOAOW 40 OTMETKM 5 M (BHUMaHWNE, HUXKHAS NMUHUS
YPOBHSI BOAbI AOMXHA cCoBNaAaTh C MapKMPOBKOWA).

3. o6aBunTb NO Kannsm peakTuB, CYMTasi NPY 3TOM Kanmnu 1 nokaymeas cocyA nocne Kaxxaow
Kannu, noka LUBeT He U3MEHUTCS C CUHETO Ha XENTbIN UIN XEeNTO-OpaHXXeBbIi.

4. OpgHa kanns MCnonb30BaHHOIo pacTBopa peakTMBa COOTBETCTBYET OAHOMY HEMELKOMY
rpagycy kap6oHaTHOMN XXeCTKOCTH.

[na nepecyeTta B Apyrue NpuHATbHIE eAVHULbI U3MEPEHNSA NOMb3yNTECH HUXecneayoLen
Tabnuuen:

Kap6oHaTHasn CnocobHocTb Hemeukuii rpagyc DOpaHu. rpagyc Tmppokap6oHaTt
JKECTKOCTb cBA3bIBAHUA °d °f mr/n
KNCNoTbl
mmol/l
CnocobHoCTb - 2,78 4,94 61,0
cBA3bIBAHUA
KUCNoTbl
mmol/l
Hemevkuit rpapyc 0,36 - 1,78 21,8
; OpaHu. rpagyc 0,20 0,56 - 12,3
Fnapokap6okar 0,016 0,046 0,08 -
mr/n
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Bornee noapo6HO 0 3HaYeHUN XECTKOCTU B akBapuyme kak buocmcteme MOXHO NpoynTaTth B
6poLutope komnaHum JBL «YT0, kKak n noyemy?» («Was-, wie, warum?»), Bbinyck 2, a 0 CaoBOM
npyae - B Bbinycke 8.

Haw coBeT aKonorn4yecku cosHaTenbHbIM aKBapuymMmucTam:
Bce peakTunBbl 4NA KOMMNIEKTOB TECTOB KOMMNaHUN JBL npogakwTca B He,quOFOIZ ynakoBke
ANA CaMOCTOATESNIbHOIo ,qOﬂMBa!

pH 3.0 — 10:

Oco6eHHOCTb:

TecT-Habop Ha 3HadveHue pH 3,0 — 10 komnaHnuun JBL — aTo npocToi B obpalieHun 6bicTpbin
TECT ANA OPUEHTUPOBOYHOIO KOHTPONSA 3HaYeHUs pH B MPeCHON 1 MOPCKOIi BOAE B LUMPOKUX
npegenax ot 3,0 go 10.

3ayem npoBoAUTHL TeCcT Ha 3HaYeHue pH?

MocTosiHHOE — MO BO3MOXHOCTW — NoAjepxaHue noaxoAsiiero aHayenus pH sensercs
BaXXHbIM YCMOBMEM [Ns1 XOPOLIEro CaMOYyBCTBUS PblG U HU3LIMX OPraHU3MOB, a Takxe
XOpOoLUero pocta BOAHbIX pacTeHnin. Kpome Toro, MHOrne pacTBOpeHHble B BOAE BellecTBa
MCMbITBIBAIOT U3MEHEHUA NOA BNUsiHUEM 3HaveHust pH. B ocobeHHocTu cnepyeT usberatb
konebaHuit 3HaveHuns pH.

OnTtumanbsHoe 3HayeHne pH ansi coaepxaHus 6onbLUMHCTBA NPECHOBOAHBIX PblG 1 pacTeHui
HaxoAuTcs B HeWTparnbHbIX Npeaenax okono 7. B Mopckom akBapuyme 3HaveHue pH fomkHo
coctaBnaTb 7,9 — 8,5. B cagoBom npyay 6naronpuaTHbIMM 3HaYeHnsmMu saBnsTcs 7 — 8,5.
[na ocobo TOYHOro M3MepeHnUs 3HavyeHus pH B BaXHbIX ANSi MPECHOBOAHbLIX akBapuyMOB
npegenax 6,0 — 7,6 (ocob6eHHO ANs KOHTPONSA yA0OpeHUs yrnekncnsiMm razaom) komnanus JBL
npeanaraet Tect-Habop Ha 3HayeHue pH 6,0 — 7,6.

YT1o penaTb Npu OTKNOHEHUAX 3HaYeHus pH

B npecHoBogHOM akBapuyme:

- CHUXaTb 3HaveHune pH c nomoLbto «JBL AkBaumaar, HO nyylue nyTem yao6peHns yrinekmcnsim
rasom ¢ nomotuybto cuctemsl «JBL NMPO®PINIOPA», Tak kak O4AHOBPEMEHHO OCYLLEeCTBNsAeTCS
cHabxeHne BOAHbIX PaCTEHUI )XM3HEHHO HEOOXOANMBIM YrMEKUCbIM ra3oMm.

- yBenuuuBaTb 3HaveHne pH nyTeM yBenmyeHns kapboHaTHOMN KeCTKOCTU C NoMoLLbio «JBL
Aksa[lypa-nnioc».

B mopckom akBapuyme:

- YyBENUYMBATbL 3Ha4YeHne pH nyTem yBenmyeHust kapboHaTHOW XeCTKOCTU ¢ nomoLbio «JBL
KanbunyMapuHay.

B caposom npyay:

- cTabunusoBatb 3HaveHne pH 1 cHUXaTb HexenaTternbHble NOBbILEHHbIE 3HAYEHUS NyTeM
yBenuyeHns kapboHaTHOMN XXeCTKOCTH ¢ nomoLbio «JBL AnkanoHa-kombu»

Cnoco6 npumeHeHUs

1. MepHbIl cocya HeCKOmnbKOo pa3 Npononockatb BOAOW, Moanexallen TeCTMpOBaHUIo.

2. 3anonHWTb MepHbIV COCyA TECTUPYEMOI BOAOW A0 OTMETKN 5 MI (BHUMaHWNe, HUXKHAS NMNHUS
YPOBHS BOAbI AOMXKHA COBNagaTtb C MapKMpOBKOWN).

3. JobaBuTb 4 Kannu peakTMBa, HEMHOTO CMeLLaTb K OCTaBUTb Ha 3 MUHYThI.

4. CpaBHUTb NONYYMBLLMIACS LBET, NOMeCTUB cocyp Ha 6enbiilt OH, ¢ Npunaraemon Lwkanomn
LBETHOCTU M NPOYMTaTb COOTBETCTBYOLLee 3Ha4YeHne pH.

Bonee noapo6Ho o ponu 3HaveHusi pH B akBapuyme kak 6Mocucteme MOXHO npounTaTh B
6poLutope komnaHuu JBL «YT0, kak u noyemy?» («Was-, wie, warum?»), Bbinyck 2, a 0 cafJoBOM
npyae - B Bbinycke 8.

Haw coBeT akonorn4yecku cosHaTesnbHbIM aKBapuymMmucTam:
Bce peakTuBbl 4NA KOMMIEKTOB TECTOB KOMMNaHUN JBL npogarTca B He,qoporoﬁ ynakoBke
ANA CaMOCTOATENIbHOIo ,qonlea!
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pH 6.0 -7.6:

Oco6eHHOCTb:

TecT-Habop Ha 3Ha4eHune pH 6,0 — 7,6 komnaHuu JBL npegHa3HayeH Anst TOMHOro M3aMepeHus
N perynspHoro KOHTpPons 3a 3HayeHneMm pH B NpecHoW Bofe B MHTEpeCHbIX Npefenax ot
6,0 go 7,6, n npexae Bcero Ans HabnwaeHUs n onTUManbHOW HaCcTPOMKU NapameTpoB
yAobpeHus yrnekncnblM ra3om Yyepes yrnekucnoTHyto cuctemy «JBL NMPO®IIOPAY. bnarogaps
KOMMNEHCaUNOHHOW TexHonoruu, paspaboTaHHon komnauuen JBL cneunanbHo ons aTon
Lenu, TOYHblE U HafeXHble pe3ynbTaTbl MOryT ObiTb AOCTUrHYTbI U B Crerka okpalleHHOW
aKkBapuyMHOI BoAe, Hanp., Npu punbTpoBaHuK ee Yepes3 Topd ¥ neveHun 3abonesaHuin
obutaTenen akBapuyma.

3ayeM npoBOAUTL TEeCT Ha 3HavYeHue pH?

MocTosIHHOE — N0 BO3MOXHOCTU — NOAAEPXKaHVE NOAXOASLLEro 3Ha4YeHNs pH ABNSieTCA BaXXHbIM
yCNoBMEM OISt XOPOLUero camoyyBCTBUS pbi6 U XOpollero pocTta BOAHbIX pacTeHuii. Mpu
yAobpeHun yrnekncnbiM ra3om 3HaveHne pH nrpaet BaXKHy0 porb Kak KOHTPOSIbHasA BENUYMHa.
OntumanbHas ana pactenuin n 6esonacHas ansa pel6 koHueHTpauna COo gocTuraeTcsa npu
3Ha4eHun pH B npeaenax 7 — 7,2, ecnu kpome CO2 B BOAe HE NPUCYTCTBYET APYruX BeLLecTs,
BNMAOLWMX Ha 3HaveHne pH. Mpu aTom kKapboHaTHas )KeCTKOCTb He A0KHa BbiTb HXe 4° (=
70 ppm CaCO3) 1 He gonxHa cyllecTBeHHO npesblwaTh 18° dH (= 320 ppm CaCO3). Takum
obpasom, nyTem NpPOCTOro MU3mMepeHns 3HavyeHuss pH MOXHO NPoBepUTb, YCTAHOBMEHbI NN
onTMManbHble napameTpbl yaobpeHus yrnekmcnbiM rasom. [Satz gestrichen]. Ecnun yaobperus
YrNeKkUCnbiM ra3aoM He MPOU3BOAUTCH, TO TOYHOE M3MepeHue 3HavyeHnst pH moxeT 6biTb
HeobXxoAMMbIM TakKe Npu Hanuynm ocobbix Npobnem, Hanp., NPy pasBeAeHUN onpeaeneHHbIX
BMAOB pblb. B 9TOM Bam Takxe nomoxeT TecT-Habop Ha 3HaveHue pH 6,0 — 7,6.

YT1o genaTb Npu OTKNOHEHUMN 3HaYeHus pH:

- CHUXaTb 3HayeHne pH nyTeM ygobpeHns yrnekMcnbiM ra3om ¢ NOMOLLbIO YrMeKUCNOTHON
cuctembl «JBL MPOPIIOPA» unu «JBL AkBauugomy;

- yBenuyvBaTb 3HaveHne pH B npecHol Bode B HOpManbHOM criyyae He TpebyeTcs, a npu
HeobxoanmocTy - ¢ nomolbto cpeacTs «JBL AkBaflyp-nntocy» unu «JBL AkBakany.

Cnoco6 npumeHeHus:

1. O6Ge ByTbINOYKM HECKONMbBKO pa3 Nponosiockatb BOAOW, NoAnexallen TeCTUPOBaHWIO.

2. HanuTb B kaxayto 6y TbINoyKy No 5 Mn TeCTMpyemMon BoAbl C MOMOLLbIO MpuiaraeMoro Lwnpuua.

3. B oaHy u3 6yTbinoyek Aobaeute 3 kannu peaktuea 6,0 — 7,6 n nepemewartb nytem
nokaunBaHus.

4. BcTaBuTb 06€ By ThbINOYKM B KOMNApaTOpPHbI 6ok (MnacTMaccoByto NOACTaBKY): 6y TbINOYKy
¢ pobaBneHHbIM peakTVBOM — Y POBHOMO Kpasi KoMnapaTtopHoro 6noka, a 6yTbINnoyky ¢
npo6ovi Boabl 6e3 kaknx-nmbo sobaBok (xonocTyto Npoby) —y kpasi komnapaTopHoro 6roka
C YIrNoBbIM BbIPE30OM.

5. lMepeaBuratb kOMNapaTopHbI 610k ¢ 06enmn 6yTbinoykamu, NOBEPHYB €ro YrnoBbIM
BbIPE30M K 3HaYEHMAM, MO LUKane LBETHOCTU, Noka LBeT Npobbl ¢ fo6aBNeHHbIM peakTBOM
He coBnageT ¢ LUBETOM Mof XofocToi npobor Hanbonee 6nmsko.

6. lMpounTath 3HaveHne pH B yrny Bbipe3a komnapaTopHoro 6roka.

Bonee nogpo6Ho o ponu 3HaveHus pH npu yaobpeHun yrnekncrbiM ra3aoM MOXHO npovnTaTh
B 6poLutope komnaHumn JBL «4To, kak n noyemy?» («Was-, wie, warum?»), Bbinyck 2.

Haw coBeT akonorn4yecku cosHaTesnbHbIM aKBapuymMmucTam:
Bce peakTnBbl 4NA KOMMNIEKTOB TECTOB KOMMNaHUN JBL npogarTca B He,qopor0|7| ynakoBke
Ana CaMOCTOATENTIbHOro ,qonlea!

CO,:

Co2 — 3TO BaXxHOe nutaTtesnibHOe BeLleCTBO ANd BCeX BOAHbIX paCTeHI/II?I B NpecHOBOAHOM
akeapuyme. Hey,ElOBJ'IeTBOpVITeﬂbeIﬁ pocT paCTeHMﬁ B 6onblIMHCTBE cny4yaes oGycnosneH
HeJoCTaTkoM COZB akBapuyme. [ocTaTto4yHoe cHabxeHne yrnekucrnbiMm ra3asom ogHoBpeMeHHO
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obecneunBaeT 6naronpusTHoe 3HaYeHne pH Ha ypoBHe okono 7. [TockonbKy Takne napameTpsl,
kak CO,, sHayeHue pH n kapboHaTHasa XeCTKOCTb NPAMO CBA3aHbl Apyr C APYroM, TO
Ha OCHOBAHWMW BENUYMHbI 3Ha4YeHns pH M kapOOHATHOMN XEeCTKOCTU MOXHO YCTaHOBUTb
cooTBeTcTBylOWEee 3HaYeHne CO, ¢ nomMoLbio Tabnuubl:

Cneayowuin MeTon AeNCTBUTENEH TONbKO B TOM Criyyae, ecnu B BOJe He COAepXuTCs
OPYruX BelecTB, NOHWXaloWwmnx 3HavyeHne pH (Hutpat, Topd u 1. 4.). CHayana usmepbte
KapboHaTHYO XeCTKOCTb 1 3Ha4YeHne pH. 3aTtem oTbiWwKTe B Npunaraemon Tabnuue CTpoky
n cton6ew c 3aMepeHHbIM 3Ha4YeHneM kapboHaTHOM )ecTkocTu 1 pH. B Touke nepeceveHuns
COOTBETCTBYIOLLEN CTPOKN M CTONOLA Bbl HANAETE Pe3yNbTUPYIOLLYIO N3 3TOr0 KOHLIEHTpaLuio
CO,. lInanasoH ¢ gocTaTo4Hol KoHueHTpauuen CO, Ans oNnTMManbHOro pocTa pacTeHun u
3HaveHune pH 6e3 HeraTMBHOro BNNSIHUS Ha pbl6 BblaeneHbl LBeToM 0cobo.

OueHb NpocTo 1 yaobHo creaunTsb 3a koHueHTpaumen CO, ¢ nomMowbio TecT-Habopa
«Permanent CO, plus pH» (aonroepemeHHbin TecT Ha CO, + pH) komnanumn JBL. Moapo6Ho
0 B3aMMOAeNCcTBUN 3HaveHus pH, kapboHaTHoW xecTkocTn n CO, Bbl MOXeTe npounTaTth B
6powtope komnaHum JBL «Yxop 3a akBapMyMHbIMU pacTEHUAMUY.

Ammonium (NH,):

Oco6eHHOCTh:

TecT-Habop Ha ammoHui KomnaHuu JBL npegHasHaveH Ans uaMepeHus u perynspHoro
KOHTPONS 3a cofepXXaHWem aMMOHWUSI (aMMuaka) B MPecHOW U MOPCKON BOAeE, a Takxke B
cagosoM npyay B npeaenax 0,25—6,0 mr/n (ppm). Bnarogaps komneHcaLnoHHOM TEXHOMNOIUK,
pa3paboTaHHo komnaHuner JBL cneunanbHo 4N 3TON Lenu, TOYHbIE U HAAEeXHbIe pe3ynbTaThbl
MOryT ObITb AOCTUTHYThI U B Crierka oKkpalleHHOW akBapuyMHOW BoAe, Hanp., Npy unsTpoBaHUm
ee Yyepes Topd v neveHun 3abonesaHunii obmuTatenen aksapmyma.

3ayem npoBoAUTbL TeCcT?

HwxecnepayloLwme cBefeHNA OTHOCSTCSA B PaBHON CTENEHW Kak K NPeCHOW 1 MOpCKoi BoAe,
Tak 1 K cafoBbIM NpyAam:

Mpouecc pasnoXeHUss U MUHepanusauum BCeX OpraHW4yecknx BeLlecTB B akBapuyme
(ocTaTkn KOpMa M pacTeHWI, BblAeneHns pbib) NpoxoanT Yepes cTaanm «benku» —
«aMMOHUIN» — «HUTPUT» — KHUTpPaT». 3a 3TOT NpoLEecc OTBeYaloT onpeaeneHHble 6akTepuun.
Bnarogaps n3mepeHusM OTAENbHbIX MPOMEXYTOYHbIX CTaAUA «aMMOHWUIY, KHUTPUT» W
«HUTPaT» MOXHO CYAUTb O TOM, Kak paboTaeT cuctema «akBapuym».

AMMOHWIA N HUTPWUT B HOPMalbHOM Clly4ae He AOSKHbI MpeBbllaTh KOoHueHTpauutio 0,2
Mr/n (ppm), HO ecnu Takoe BCe Xe CIy4YaeTcs, TO MOXeT MMeTb MeCTo HapylueHve banaHca
6akTepuin. MHOrne MeamkamMeHTbl ANs nevyeHns 6onesHen puld MOryT HaBpeAUTb NONE3HbIM
YACTAWMM BaKTepusM M TeM caMbiM NPUBECTU K YBENUYEHMNIO CoAepXXaHnsa ammoHnus. Kak
npaBuIo, B XOPOLUO YXOXEHHOM akBapuyme ¢ adpdeKkTUBHbIM Brnonornyeckum punbTpom
UNN Xe B MpaBUSIbHO YCTPOEHHOM CafoBOM NPyAYy aMMOHWI He NoAAaeTCst U3MepeHuto.
AMMOHMIN — 3TO BaXHOe NuTaTenbHOe BeLeCcTBO ANSA pacTeHU U B HOpMarnbHOM criyyae
ANnA pblb He AQ0BUT. HO B 3aBUCUMOCTU OT 3HadeHus pH u3 noHoB ammoHus (NH,*) moxeT
BO3HUKHYTb A80BUTLIN Ans pbl6 ammuak (NH,). Mo aToit npuynHe BMecTe C U3MepeHunem
YPOBHSA aMMOHUS crneayeT Takxe Bcerga uaMepsTb 3HaveHue pH. CTeneHb 40BUTOCTU B
3aBMCMMOCTM OT 3Ha4YeHuUst pH nokasaHa B cnepytoLen Tabnuue (npu 25°C):

[] BoamoxHO nopaxeHune 4yBCTBUTENbHbIX PbIG 1 MONOAHSKE.
] MopasxeHue B3pocnbIx pbib, CUNLHOE NOPaXeHUe MOMOAHAKA.
[ Tskenoe nopakeHue B3pOCHbIX Pbi6, CMEPTEMBLHO AIIs MOMOAHSIKA.

- ABCONIOTHO CMEPTENBHO ANsi BCeX pbib.

YTo genarthb:

KpackocpouHble Mepbl: 3aMeHa BoAbl NpubnnanTtensHo Ha 50 %, npu aToM 3HaveHune pH B
cBeXel Boe HU B KoeM criy4ae He JOMKHO BbiTb Bbille, YeM B akBapuyme.

[onrocpoyHble mepbl:

- B akBapuyme: fobasneHue unctswmx 6aktepuit ¢ nomouwbio «JBL OeHutpona» u «JBL
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dunbtpCrapta». Wcnonb3oBaHue nopxonsiwiero 6Guonornyeckoro unbTpa; CHUXeHue
Konu4yecTBa KOpMa 1, BO3MOXHO, CoKkpalleHne konuyecTtsa pbl6. PunstpoBaHue vyepes «JBL
AMMOJIKCY;

- B cagoBOM npyay: AobaBneHve yucTtawmx 6aktepuii ¢ nomowbio «JBL BaktolloHaa» n
«JBL AkTtusolloHga». Mpu oTCcyTCTBUM — yCTaHOBKa 3(PEKTUBHOro NpyaoBoro dunbrpa.
Mpu HeobxoaAMMOCTU NepecmMoTpeTb O6LLYI0 KOHLENUUIO Npyaa: AOCTaTOYHO N rPyHTa Ha
nHe? Ectb N 6onoTHas 30Ha? U T. 4...

Cnoco6 npumeHeHus:

1. O6e byTbiNoYKM HECKOMBKO pa3 NPONONOCKaTh BOAOW, NoANexXallel TeCTUPOBaHNI.

2. Hanutb B kaxayto 6yTbinouky no 5 Mn TeCTupyemoit BoAbl C MOMOLLbI0 NpUnaraemoro Wwnpuua.

3. B oaHy u3 byTbinoyek obaBuTh peakTuBbl crieayioLm o6pasom:

a) 4 kannu peakTuea 1, XopoLLo nepemeluats!
6) 4 kannu peakTuBa 2, nepemeLLaTtb
B) 5 kanenb peakTuBa 3, nepemeLLatb, 4aTb NOCTOATb 15 MUHYT.

4. BctaBuTb 06e GyTbinoykM B koMnapaTopHbId 6ok (NnacTMaccoBylo noAcTaBky): 6yTbinoyky ¢
nobaBneHHbIMM peakTUBaMi — Y POBHOTO kpasi komnapaTopHoro 6noka, a ByTbinoyky ¢ npoboit Boabl Ge3
kakux-nn6o fo6aBok (xonocTyo Npoby) — y kpas koMnapaTopHoro 6roka ¢ YrnoBbIM BbIPE3OM.

5. Mepepsuratb kOMNapaTopHbIit 6ok ¢ 06enmu ByTbinoykami, NOBEPHYB €ro YrnoBbIM BbIPE3OM K 3HAYEHUAM,
no Wkane LUBETHOCTK, Noka LBeT npobbl ¢ A06aBNeHHbIMIW peakTUBaMi He COBNajAeT C LiBETOM Nnoja
XonocToi npo6oi Hanbonee 6nuako.

6. MpounTaTb Coaep)aHne aMMOHMS B Yy Bbipesa koMnapaTopHoro 6noka.

MpumeyaHue:

Ecnu copepxaHvue amMOHUS Bbille AManasoHa U3MepeHus, To B NyHKTe 2 BMecTo 5 mn
HanuTb Bcero 2,5 Mn TecTupyemon BoAbl 1 4o6aBuTb 2,5 MN AUNCTUNNUPOBAHHON BOAbl U
npoAomkartb TecT No nyHkTam 3 — 6. MNony4YeHHbIN pedynbTat crneayeTt yMHOXUTL Ha 2.

Co6ntopath npeaynpexaeHus Ha ¢pnakoHax ¢ peakTuBamu!

Bonee noapoGHO 0 3Ha4YeHUM a30THOM CUCTEMbI (AMMOHWI — HUTPUT — HUTPAT) B akBapuyme MOXHO
npountath B 6powtope komnanuu JBL «Yto, kak n noyemy?» («Was-, wie, warum?»), Bbinyck 2, a o
€a/l0BOM Mpy/e - B BbIMyCKe 8.

Halu coBeT akonornyeckn cosHaTenbHbIM akBapuymucTam:

Bce peakTuBbl Ans KOMMNEKTOB TeCTOB KomnaHuu JBL npogatTcs B HEAOPOroi ynakoske
ANs caMocTosiTeNnbHOro fonueal



N GV
Nitrit (NO ):

Oco6eHHOCTb:

TecT-Habop Ha HUTPMT (NO2) komnanum JBL npegHasHaveH Ans n3MepeHns n perynsapHoro
KOHTpOnsi 3a coaep)XaHMeM HUTpWUTa B NPECHOBOAHOM W MOPCKOM akBapuymax, a Takxe B
caposom npyay B npegenax 0,025 — 1,0 mr/n (ppm). Bnarogaps komneHcaUVoOHHON TEXHONOUK,
pa3paboTaHHoI komnaHuer JBL cneunanbHo 4ns 3TOW Lenu, TOYHble U HaexXHble pe3ynbTaTtbl
MOTyT GbITb JOCTUrHY Thl U B CriErka oKpaLleHHON akBapuyMHOW BOAE, Hanp., Npy ounsTpoBaHUm
ee yepes Topd v neveHun 3aboneBaHuii obuTaTenen aksapuyma.

3ayem npoBOoAUTb TeCcT?

Hwxecnepyolwme cBefeHUsi OTHOCATCS B paBHON CTEMEHU Kak K NPECHOW U MOpCKoii BoAe,
TaK 1 K cafoBbIM NpyAam:

Mpouecc pasnoXeHWUs U MUHepanu3auuu BCeX OpraHUMYeckux BeLEeCcTB B aksapuyme
(ocTaTkn KOpMa 1 pacTeHuin, BbIAENEHUs pblG) NPOXOANUT Yepes cTaaum «Genkmy» —
«aMMOHUI» — KHUTPUT» — «HUTPaT». 3a 3TOT NPOLLECC OTBEYaloT onpeAeneHHble 6akTepuu.
Brnarogapsi uamepeHusM OTAerlbHbIX MPOMEXYTOUHbIX CTaAWUi «aMMOHUIN», KHUTPUT» WU
«HUTPaT» MOXHO CyAUTb O TOM, Kak paboTaeT cuctema «akBapuym». AMMOHWUIA U HUTPUT
B HOpMasnbHOM crny4yae He AOMKHbI MpeBbiwaTk KOHUueHTpauuio 0,2 mr/n (ppm), HO ecnu
Takoe BCE Xe Crny4vaeTcsi, TO MOXEeT UMEeTb MECTO HapylieHne 6anaHca 6aktepuit. MHorve
MegukaMeHTbl ANs neveHuss GonesHen pbiG MOryT HaBpeAWTb MOME3HbIM YUCTALMUM
GakTepusiM ¥ TeM camMbiM NPUBECTW K YBENUYEHWIO cofepXaHua HuTputa. Kak npaswuno,
B XOPOLLO YXOXXEHHOM akBapuyme C 3(ppeKkTUBHbIM GUoNornyeckum uNbLTPOM Unu xe
B NpaBUIIbHO YCTPOEHHOM CafoBOM MNpyAy HUTPUT He noAdaeTcs uamepeHuo. Hutpwur,
nopaoGHO aMmmuaky, sBnsieTcs Ans pbl6 CUNbHLIM S40M. B 3aBUCKMOCTM OT BOCMIPUMMYMBOCTH
BMAa pblb cMepTenbHOW MOXeT oka3aTbCsl KOHUeHTpauus yxe oT 0,5 go 1 mr/n (ppm).
Boob6Le roBopsi, Mopckue pbibbl 1 MONOAHSAK Gorlee BOCNPUUMUNBLI, YEM B3pOCTible pbibbl.

Yrto penatb:

Kpackocpo4Hble mepbl: 3aMeHa Boabl NpubnuanTensHo Ha 50 %.

JonrocpoyHble mMepbl:

- B akBapuyme: fobaBneHune unctswmx 6aktepuint ¢ nomoubio «JBL OeHnutpona» n «JBL
dunetpCrapTta». Mcnonb3oBaHne nopxoasiiero 6Guonornyeckoro cunerpa, CHUXeHWe
KonuyecTBa Kopma U1, BO3MOXHO, COKpalleHue konuyectBa pbl6. 3HayeHune pH: 7 — 7,5 B
npecHow Boge un 7,9 — 8,5 B Mopckol Boae.

- B cagoBoM npyay: AobasneHve yucTtawmx 6aktepuit ¢ nomowbio «JBL BaktolloHaa» n
«JBL AkTtmBolloHaa». Mpu oTcyTcTBUM — ycTaHOBKa 3 ®MEKTMBHOrO NpyaoBoro cunerpa.
Mpy HeoBxoaMMOCTM NepecMoTpeTh 06LLYy0 KOHLENUMio npyaa: AOCTaTO4HO N rpyHTa Ha
nHe? EcTb N 6onoTHas 30Ha? U T. 4...

Cnocob6 npuMeHeHuUs:

1. O6e 6y TbINOYKM HECKONBLKO pa3 NpononockaTbe BOAOKW, NOANEXaLle TECTUPOBAHMUIO.

2. HanuTb B Kaxaylo GyTbiNoYyky no 5 Mn TecTupyemoi BoAbl C NOMOLLbIO MpunaraeMoro
wnpuua.

3. B ogHy n3 6yTeinovek gobaBnTh 5 kanenb peakTtusa 1, a 3atem 5 kanenb peakTuaa 2, nocne
Kaxgoro fob6aBneHvs peakTuBa nepemMeLunBaTh nokauMsaHmem. [latb NOCTOATb 4O NOMHOMO
nposiBneHuns useTa (Okono 3 MuH.)

4. BctaBuTb 06e By TbINOYKM B KOMNapaTopHbI 6ok (nnacTMaccoByto NOACTaBKY): By TbINOYKy
¢ Ao6aBneHHbIMU peakTMBaMu — y POBHOIO Kpasi komnapaTopHoro 6noka, a 6y TbiNnoyky ¢
npo6oii Boabl 6e3 kaknx-nmbo fobaBok (xonocTyto Npoby) — y kpas komnapaTopHoro 6noka
C YrnoBbIM BbIPE30M.

5. MepepaBuratb komnapaTopHbll 6nok ¢ o6enmun GyTbinoykamn, NOBEPHYB €ro yrmnoBbIM
BbIPE30M K 3HaAYeHWsAM, NO WkKane LBEeTHOCTW, noka LuBeT npobbl ¢ fo6GaBneHHbIMU
peakTMBaMu He coBnajeT C LBETOM Nog X0nocToii npo6oi Hanbonee 6nusko.

6. MpoyntaTtb cofepxaHne HUTpUTa B yrNy Belpe3a koMnapaTopHoro 6roka.

Bonee noapo6HO 0 3Ha4YeHUN a30THON CUCTEMbI (AMMOHUI — HUTPUT — HUTPAT) B akBapuyme
MOXHO NnpoumnTaThb B 6poLtope komnanuu JBL «YTo, kak u nouemy?» («Was-, wie, warum?»),
BbINYCK 2, @ 0 Cafl0BOM NpyAe - B Bbinycke 8.



Nitrat NO?1

Oco6eHHOCTh:

TecT-Habop Ha HuTpaT (NO3) komnaHun JBL npeaHasHaveH Ans U3MepeHnus 1 perynsipHoro
KOHTPONSs 3a coAepXaHWeM HUTpaTa B NPEeCHO U MOPCKOI BoAe, a Takxe B CaAoBOM npyay
B npeaenax 1 —240 mr/n (ppm). Bnarogapsi koMneHcaLMOHHOM TEXHONOMMK, pa3paboTaHHON
komnaHuen JBL cneunanbHo ANs 9TON Lenu, TOYHbIE N HaJeXHble pe3ynbTaTbl MOryT ObiTb
[OCTUTHYThI U B CIierka okpalleHHO akBapuyMHOM Boae, Hanp., npu punbTpoBaHun ee yepes
Topd 1 neyeHunn 3aboneBaHuii obuTatenen aksapmyma.

3ayeM npoBOAUTL TEeCT?

Hwxecnepyiolme cBefeHNs OTHOCATCS B PaBHOW CTENEHW Kak K NPEeCHO U MopckKoW Boae,
TaK 1 K cafoBbIM NpyAam:

Mpouecc pasnoxeHuss U MWHepanu3auuMM BCEeX OpraHUMYeckux BellecTB B aksapuyme
(ocTaTkn KOpMa 1 pacTeHuit, BblaeneHus pblb) npoxoanT Yepes ctagun «benknmy» —
«aMMOHWI» — KHUTPUT» — KHUTPaT». 3a 3TOT NpoLecc OTBeYaloT onpeaeneHHble 6akTepun.
Bnarogapsa namepeHusM oTAeNbHbIX MPOMEXYTOYHbIX CTaANNA «aMMOHUNY, KHUTPUT» W
KHUTPaT» MOXHO CyAUTb O TOM, Kak paboTaeT cuctema «aksapuym» (Unu «npya»). AMMOHUIA
1 HATPWUT B HOPManbHOM Cryyae He JOJKHbl MpeBblaTh koHUeHTpauuio 0,2 mr/n (ppm),
HO ecnv Takoe BCe Xe ClyvaeTcs, TO MOXeT UMeTb MecTo HapylueHne 6anaHca 6akTepuii.
MocTosiHHO pacTyliee coaepxaHue HUTpaTa B akBapuyme npu 0AHOBPEMEHHO HU3KOM UMK
He oBHapyXu1BaemMoM coaepXaHu aMMOHWUSA U HUTPUTA ABMAETCA TUMUYHBIM ANS XOPOLLEero
6anaHca 6akTepuir. HuTpaT ABNsSieTCA KOHeYHbIM NPOAYKTOM MUHepanusauun B aksapuyme
1 B OTHOCUTENBHO BbICOKOW KOHLEHTpaLuu He AA0BUT ANs pblb, HO Bce xe HebnaronpuaTHo
CKasblBaeTCst Ha pocTe PacTeHWn U CaMOYyBCTBUW OTAENMbHbLIX BUAOB pbl6. NMoMumo aToro,
CMULLIKOM BbICOKOE CoAiepXaHune HuUTpaTa cnocobcTeyeT HexenaTenbHOMY POCTY BOAOPOCHEN,
ecnv Kpome HUTpaTa B BoJe NpucyTCcTByeT Takxe docdart. MoaTomy cneayeT CTpemMnUTbCS K
yAaepXKaHuo KOHLEHTpauumM HUTpaTa Ha ypoBHe He Bbilwe 50 Mr/n (ppm) B npecHoi Boae n 20
mr/n (ppm) B Mopckoii Boge. B cagoBom npyay coepxaHue HATpaTa He AOMKHO NpeBblllaTh
10 mr/n (ppm), a B naeanbHom cnyyae ero He obHapyxusaeTtcs. B npynax, yCTpoeHHbIX ¢
HapyLleHWeM NpaBwui, 4acTo MOXEeT UMeTb MeCTO nonagaHune HUTpaTocogepxallux ynobpeHui
13 oKpyxatoLlen npya cpeasbl.

YTo genarhb:

- BakBapuyMme: perynsipHo Npov3BOANTb YaCTUYHYO CMeHY BOAbI, (DUNbLTPOBATh C NPUMEHEHUEM
«JBL Hutpat3kca» (Tonbko B NnpecHor Boae) unu «JBL BuoHutpatdkcar.

- B CaA0BOM NpyAy: Npu yCTPOMCTBE NpyAa HackbinaTb Ha IHO AOCTATOYHOE KOMUYECTBO ranbku
Kak cybcTpaTa (NnuTaTenbHo cpeabl) ANs NOTPebNALWMNX HUTPAT PaCTeHWii U pacLLennsaoLwmnX
HUTpaT 6akTepuii. MocaanTb 6onbLue pacTeHWit, NOTpebnaoLWmUX HUTPAT. YCTPOUTL 60NOTUCTYIO
30HY C pacTeHUAMM, NOTPebNSAIOLWMMIU HUTPAT (Npexae BCero B npyaax Ans kov 6e3 JoHHoro
rpyHTa).

Cnocob npumeHeHuUs:

1. Obe 6ymblI04YKU HECKOJIbKO pa3 rpornonockams 8odod, nodnexau,eli mecmuposaHuio.

2. Hanums 8 kaxoyro 6ymbinoyky no 10 mn mecmupyemoli 800kl C TOMOWbIO NpunazaemMoz0o
wrpuya.

3. B 00Hy u3 6ymbinodyek dobasums peakmusgbl criedyowum obpasom:

a) 2 bonblwue MepHble NOXKU (LWUpPOKUl KOHey NpunnoxeHHoU 080UHOU /T0XKU) peakmusa 1;
6) 6 kannu peakmuea 2, 3aKpbIMb KPbIWKOU U 04eHb CUIbHO* mpsicmu 8 meyeHue 1 MuHymel
(mopowok He pacmeopsiemcsi NOSIHOCMbIO; ONS fly4wea0 cpasHeHuUs ysema 6ymblnoyKy
nodepxxamb Mo HaKMOHOM, Ymobbl MOPOWOK cobparsicsi ¢ Kpato);

8) flamb nocmosimb Ao nosHo20 nposisneHus ysema (10 MuH.).

*) Ecnu npy BbINONTHEHWUMU NYHKTa 6) TPACTM HeAOCTaTOUYHO CUNBLHO UM HEA0CTaTOYHO
AONTO, TO pe3ynbTaTbl U3MEPEHUSI MOTYT OKa3aTbCA CMIMLLKOM 3aHMXKEHHbIMMU.

4. BctaBuTb 06e By ThINOYKM B KOMNapaTopHbI 6ok (nnactmaccoByto NoACTaBKy): By TbINouky
¢ po6aBneHHbIMU peakTMBaMmn — y POBHOTO Kpasi komnapaTopHoro 6noka, a 6y Tblnoyky ¢
npo6oii Boabl 6e3 kaknx-nmbo fobaBok (xonocTyto Npoby) —y kpasi komnapaTopHoro 6noka
C YrnoBbIM BbIPE3OM.

5. Mepeasuratb KoMnapaTopHblii 610k ¢ o6enmun ByTbinoYkamu, NOBEPHYB €ro yrnoBbiM
BbIP€30M K 3HAYeHWsIM, NO LKane LUBEeTHOCTW, noka uBeT nNpobbl ¢ fo6aBneHHbIMU
peakTUBaMu He CoBNaAeT C LIBETOM Nogj, xonocToin npoboit Hanbonee 6nmsko.



Q)

6. MNMpounTaTb cofepxxaHne HATpaTa B yriy Bblpe3a komnapaTopHoro 6noka.

MpumeyaHue:

Ecnu y Bac npu 3amepe nonyvyaetcs 6onee TeMHbI LBET, YeM OTneYaTaHHbIA Ha Likane
LBEeTHOCTU, pa3baBbTe NPOby ANCTUNNMPOBAHHOM BOAOW MM BOAOW, CBOGOAHON OT HATpaATa,
1 noBTOpUTE 3amep.

B 3aBucuMmMocTu OT cTeneHun pasbaBneHns pesynbraT cnefyeT NePEMHOXUTb Criedylowmnm
obpasom Ansa nonyyeHns pakTMHeCKOro 3Ha4YeHns cogepaHna HuTpara:

5 mMn npo6bl + 5 MN AUCT. BoAbI: pe3ynbTaT X 2

2 Mn npo6bl + 8 MN AUCT. BoAbl: pe3ynbTaT X 5

1 mn npo6bl + 9 Mn AncT. BoAbl: pe3ynbTtat x 10

Bonee nogpobHO 0 3HaYeHUN a30THOWM CUCTEMBI (AMMOHUI — HUTPUT — HATPAT) B akBapuyme
MOXHO npounTaTth B 6polutope komnanum JBL «4To, kak n noyemy?» («Was-, wie, warum?»),
BbIMYCK 2, @ 0 cCaJOBOM npyze - B Bbinycke 8.

Haw coBeT akonorn4yecku cosHaTesnbHbIM aKBapuymMmucTam:
Bce peakTnBbl 4NA KOMMNIEKTOB TeCTOB KOMMNaHUN JBL npogakwTca B He,quOFOIZ ynakoBke
ANA CaMOCTOATESNIbHOIo ,qOﬂMBa!

Tect Ha dpocdpar sensitive (PO,):

OcobeHHOCTB:

Tect Ha dhocdaT PO, sensitive (B komnnekTe) ompmbl JBL npeaHasHaveH Ans usMepeHus v
perynsipHoro KOHTpoIs 3a coaepxxaHmem pocdaToB B MPECHON U MOPCKOW BoAe B Npeaenax
0,05-1,8 mr/n (ppm). Bnarogaps koMneHcaUWoHHOW TeXHoNnornm, paspabotaHHon dpmpmon JBL
crneunansHO ANS 3TOW Lenu, TOYHbIe U HageXHble pesynbTaTbl MOTyT ObiTb AOCTUTHY Tl U B
crerka okpaLleHHOW akBapuyMHOW BOAe, Hanp., Npy unbTpoBaHnm ee Yepes Topd 1 neyeHnmn
3aboneBaHui obuTaTenen aksapmyma. Beicokas 4yBCTBUTENbHOCTb TECTa NO3BOSISIET BECbMa
PaHo BbISIBUTb BO3HMKALOLLE ONacHOCTY, CBSI3aHHbIe C NpeBbILLEHNeM coaepxaHus pocdaros,
1 CBOEBPEMEHHO NPUHATL afeKBaTHbIe KOHTPMEPbI.

3ayem npoBOoAUTbL TeCT?

B ecTecTBeHHbIX Bogjoemax dpocdaTthl, BaxHble nuTaTenbHble BelwecTBa ANS pacTeHUN,
BCTPEYaloTCA B OYEHb He3HauMTenbHbIX KOHUEeHTpauusx. CpegHee 3HayeHue coctaBnseT
npubnusmtensHo 0,01 mr/n B npecHon Boge v okono 0,07 mr/n B Mmopckow Boge. PacteHus u
BOA0OPOCIN MPUCMOCOBUINCH K CTOMb HU3KOMY Hanuyuio ocdatoB 1 NO3TOMy 06XOAATCS U
MUX MUHUManbHbIMK KONMYecTBaMMm.

B akBapuyme 1 B cagoBom npyay docdaTtel nonagatoT B BOAY rMaBHbIM 06pa3om BcrieacTBue
nuLeBapuTENbHbIX NPOLECCOoB pblb U U3 ocTaTkoB NuwK. MNMpu 3TomM Npu HeGnaronpUATHbLIX
obcToATenbCcTBax (Mpexae BCero B akBapuymax ¢ 60MbLUON NIOTHOCTbIO 3aceneHns)
cofepxaHune ocdhaToB MOXET MHOrAA NpeBbIlaTh €CTECTBEHHbIe 3HaYeHWs B CTO pas U
6onbwe. HensbexHbIM nocneacTBMEM SBNSETCS NOYTU B3PbIBONOAOOHOE pasMHOXeHue
HexenaTenbHbIX Bogopocnei. bnarogaps cBoeBpeMeHHOMY U3MEPEHNI0 COAepPKaHUS
docdaToB ¢ nomoLblo TecTa Ha pocdaTel PO sensitive (B komnnekte) pupmbl JBL MOXHO
06HapyXnTb 3Ty ONacHOCTb 1 NPeAoTBPaTUTb €€, NPUHAB COOTBETCTBYIOLLME KOHTPMEPSI. [1pu
3TOM BaXHO 3HaTb, YTO BOAOPOCIN B COCTOSIHUM HakannuBaTb 3HAYUTENbHblE KOnMyecTBa
docdartos, bnarogaps 4emy OHM MOTYT NPOAOMXaTb PACTU HECHUXXaeMbIMU TEMMaMM TaKxe 1
nocre CHWxeHus coaepxxanusi pocdaTos B Boge. lNoaTomy Yem ckopee obHapyxeHo onacHoe
yBenuuyeHvne copepxaHus docdaTo, TeM nyywe wWaHcbl Ha 6bicTpoe NpepoTBpaLleHne
BO3HMKaloLlero 6ecTBUS - paspacTaHus Bogopocnen. B npecHoBogHOM akBapuyme 3Ha4YeHus
00 0,4 Mr/n eLe MOXHO cyMTaTh NpMemneMbiMu. B akBapryme ¢ MOpckoii BoJoOI coaepxaHne
docdaToB AOMKHO 6bITb MaKCUManbHO NPUBNNKEHO K eCTECTBEHHOMY 3HAYEHUI0.

B cagoBom npyay 3HaveHve cneayeT noanepxusaTtb Ha ypoBHe Huxe 0,1 mr/n. B ugeansHom
cny4vae cocdaTbl B CaA0BOM NpyAy He BbISBASIOTCA HACTOSLMM TECTOM, T. €. UX YPOBEHb
HaxopuTcs Huxe 0,05 mr/n. B nepByto ovepeab cnenyet nsberatb 3aHeCeHUs B NPyA CaA0BbIX
yAo0OpeHnit 3 okpyxatoLlen cpeabl.



Kak c aTum 6opoTbcesa:

B akBapuywme:

* unerpoBaHme ¢ nomoubio «JBL PhosEx ultra», cBAsbiBaHne ¢ nomouubio «JBL PhosEx
ultra rapid»

* perynspHas YacTu4Has 3ameHa BOAbl (B npecHou BoAe - 20-30 % kaxable 2 Hedenu, B
Mopckol Boae - 10 % kaxable 4 Hegenwu)

* LuefneHanpaBneHHoe, He CIMLLKOM 06UnbHOe KopMneHne

* 0oTKka3 oT docdarocoepxallienn NpoAyKLMn No yxody 3a akBapuymamu. He npumeHsATb
B aKkBapuyme yaobpeHusi, npegHasHayeHHble AN KOMHaTHbIX U 6ankoHHbIX pacTeHui!
Mpoaykums no yxody 3a akBapuymamu komnauumn JBL He copepxuT docdatos unu
HUTpaTOB.

B caposom npyay:

+ Caa3sbiBaHue ¢ nomolybio «JBL PhosEx Pond»

* LeneHanpaBreHHoe, He CIINLWKOM 0BunbHOEe KopMmIieHne

* un3bexaHune 3aHeceHns yaobpeHnii N3 okpyKatoLen cpeabl

MpumeyaHue:

M3mepbTe cogepxaHue cdocdaTtoB B BoAONPOBOAHON BoAe! B caHuTapHo-TexHUYeckoe
o6opyAoBaHne HeKOTOPbIX 3A4aHNIN BCTPOEHbI hocdaTHbIe 403aTophbl, NoMoratoLune nsbexatb
KOppo3un BoAONPoBoAHbIX Tpy6. B Takom cnyyae Bam cnefyeT nonbiTaTbCsA B3ATb BOAY ANS
akBapuyma [0 NPOXOXAeHWs BOAON Takoro yctpoincTsa! (Mpu Heob6XxoAnMOCTM CNPOCUTb
paspeLleHne y xo3siuHa goma).

PyKoBOACTBO NO NPUMEHEHUIO:

1. O6e ByTbINOYKM HECKONBKO pa3 NpononockaTe BOAOW, NoAanexallen TeCTUPpOBaHuIo.

2. Hanutb B Kaxayto OyTbinoyky no 10 mn TecTupyemoi BoAbl C NOMOLLbIO Npunaraemoro
wnpuua.

3. B oaHy 13 6yTbinovek 4o6aBUTb peakTuBbl creayoLlmm o6pasom:

a) OA4HY Manyl A03MPOBOYHYIO NOXKY (Y3KMIA KOHeL npunaraemon ABOWHOWN NOXKW)
peakTuBa 1, 3aKpbITb KPbILLKOW U MOTPACTU 4O PACTBOPEHUS
b) 10 kanenb peakTuBa 2, nokayatb U AaTb NOCTOATb 10 MUHYT.

4. BcTtaBuTb 06€ By ThINOYKM B KOMMApPaTOPHbLIA 610K (NnacTMaccoByto NOACTaBKY): By ThINOYKy
c AobaBneHHbIMW peakTVBaMun — y POBHOIO KOHLI@ KoMnapaTopHoro 6noka, a 6yTblnoyky
c npobo BoAbl 6e3 kaknx-nnbo fobaBok (xonocTyto Npoby) — y KOHLA KOMNapaTopHOro
6noka ¢ yrnoBbiM BbIpe3oMm.

5. MNepepBuraTb KOMNapaToOPHbI 610K C 06enmu By TbiNnoYKamu Mo LLKane LBETHOCTU, MOBEPHYB
€ro yrnoBbIM BbIpe30M K 3HaYeHUSIM, Noka LBeT Npobbl ¢ Jo6aBNeHHbIMM peakTuBaMun He
coBnageT ¢ LBeTOM noj xonoctol npobow Hanbonee 6nusko.

6. MpounTaTth copgepxaHune docdaTtoB B yrny Bblpesa komnapaTtopHoro 6noka. LiBetoBas
[OpOXKa C NepexooM OT 3efeHOro LBeTa K KpaCHOMY, AOMNOMHUTENbHO NOMELLEeHHas Ha
WwKane uBeTHOCTW, obecnevnBaeT BbICTPYIO OLIEHKY 3aMEePEeHHOro 3Ha4YeHNs.

Ecnu y Bac npu 3amepe nonyyaetcsi 6onee TeMHbIN LBET, YeM OTrnevyaTaHHblii Ha wkane
LBETHOCTU, pa3baBbTe Npoby AMCTUNNMPOBaHHON BOAOW UNu BOAON, cBOBOAHOW OT choccaTos,
1 NoBTOpUTE 3amep.

B 3aBucumocTu OT cTenexu p836aBﬂeHMﬂ pe3ynbTaT cnejyet nepeMHOXuUTb crneayouwmm
06p330M Ana nonyyeHua (baKTI/ILIeCKOFO 3HavYeHuna cogepxxaHua CbOCCbaTOBZ

5 mMn npo6bl + 5 MN AUCT. BOAbI: pe3ynbTaT X 2
2 mn npo6bl + 8 MN AUCT. BOAbI: pe3ynbTaT X 5
1 Mn npo6bl + 9 Mn gncT. BoAbl: pe3ynbTtat x 10

[ononHuTensHoe, Nerko NoHATHoe nMKTorpa(.‘queCKoe PYKOBOACTBO OTneYyaTaHo Ha OﬁpaTHOI?I
CTOpPOHE LWKanbl LBETHOCTHU.

Haw coBeT 3konorn4yecku co3HaTesnbHbIM akKBapMyMUcTam:
Bce peakTuBbl Ans KoMmnnekToB TecToB hupmbl JBL npoaatotcsi B Hegoporo ynakoske Ans
camocTosiTenbHoro gonveal



Eisen (Fe):

Oco6eHHOCTh:

TecT-Habop Ha xeneso (Fe) komnanun JBL npegHasHayeH ANs TOYHOTO U3MEPEHUS W
perynsipHOro KOHTPOS 3a coAepXaHneM xernesa B NPECHOBOAHbLIX 1 MOPCKUX akBapuymax,
a Takxe cafoBblx Npyaax B npegenax 0,05 - 1,5 mr/n (ppm). Bnarogaps komneHcauMoHHON
TexHonoruun, paspaboTaHHon komnaHuen JBL cneumanbHO OnA 3TOW Uenu, TOYHblE W
HaZexHble pe3ynbTaTbl MOryT GbITb JOCTUIHYTHl U B Crerka okpallueHHoW Boae, Hanp., npu
dunbTpoBaHUK ee Yepes Topd U neveHnn 3abonesaHnin obuTaTeneit aksapnyma.

3ayem npoBoAuUTL TeCT?

Hapsigy ¢ goctaTtoyHblM cHabXeHvem BOAHbIX PacTEeHWI YrnmekucnbiM ras3oMm, cHabxeHue
MX XENe3oM U MUKPOINIEMEHTaMM SIBNSIETCS XXM3HEHHO HeobXxoauMbIM. [oCcKonbKy XopoLlo
pacTylwue BOAHble pacTeHUs NOCTOSHHO NOTPebnsAoT Kenes3o U Apyrne MUKPOINEMEHTbI,
KOTOpble B BOAE COXPaHSIIOTCA MULb B TeYeHWe OrpaHUYeHHOro BPeEMEeHW [faxe npwu
BCTYNMIEHUN B COEANHEHMNE C T. Ha3. XenaTUpPYLMMUN areHTamMu - 4To iBNsieTCst 0BbIYHbIM B
COBpeMeHHbIX yaobpstoLwmx npenapatax (Hanp., «JBL ®epponony), - To cnegyet HabnogaTe
3a cofepXaHueM xenesa nyTeMm perynsipHoro KOHTPONs ¢ NOMoLLb TecT-Habopa Ha xeneso
koMnanuu JBL u npu HeobxoOAMMOCTU MPOBOAWUTL NOAKOPMKY pacTeHui. [ns xopoluero
pocTa pacTeHuit yxe AOCTAaTOYHO KOHLeHTpauuu Ha ypoBHe 0,1 — 0,2 mr/n (ppm). OagHa
HopMmanbHas fgosa «JBL depponona» cootBeTcTBYEeT NnpumepHo 0,2 mr/n (ppm). CoaepxaHue
Xenesa MOXHO MPOBepPsiTb C NOMOLbi0 TecT-Habopa Ha xene3o komnaHum JBL Takxe B
BOAONPOBOAHON BOAE (B KOTOPOW B HOPManbHOM Criyyae xernesa He COAepPXUTCS) UMu B
eCcTecTBEHHbIX BOAOEMaX, a Takxke B CafoBbix Npyaax. [1ns Mopcko BoAbl peKOMeHAyTCs
3HavyeHusa ot 0,002 ao 0,05 mr/n.

YTo genatb, ecnu

- cofepXaHue xenesa CrUWKOM Hu3koe: ynobpsaTe npenapatamu «JBL depponon» u
«Pepponon 24».

- CoAepxaHue xernesa ClULKOM BbICOKOE: COOTBETCTBEHHO YaCTUYHO 3aMeHUTb BOAYy Mnu
npodunbTpoBaTh ee Yepes «JBL Kapbomek akTus».

Cnoco6 npumeHeHus:

1. OBe ByTbINOYKM HECKOIIBKO pa3 NMPONONockaTh BOAOW, NoAnexalleil TeCTUPOBaHWIO.

2. HanuTb B Kaxayto ByTbiNnouky no 5 mn TecTMpyemMoii BoAbl C MOMOLLbIO Npuiaraemoro
wnpuua.

3. B oaHy n3 6yTeinovek gobaenTb 5 kanenb peakTBa Fe, nepemeluaTtb NyTem noka4ymBaHus.
Mopoxaatb 5 MUHYT.

4. BctaBuTb 06e OyTbiNOYKM B KOMNapaTopHbIi 6nok (MnacTtMaccoByl MOACTaBKY):
6yTbinouky ¢ AobaBneHHbIM peakTWBOM — Yy POBHOrO Kpasi komnapaTopHoro 6roka,
a 6yTbinoyky c npoboi BoAbl 6e3 kakux-nnbo fobaBok (xonocTyw npoby) — y kpas
KoMmnapaTopHoro 6rnoka ¢ yrnoBbiM BbIPE30M.

5. Nepeasurate komnapaTopHbli 6nok ¢ o6enmmn ByTblnoyYkaMu, NOBEPHYB €ro YrmnoBbiM
BbIPE30M K 3HA4yeHWsM, MO LKane LBETHOCTW, noka uBeT npobbl ¢ AobaBneHHbIM
peakTMBOM He coBnajeT C LIBETOM NoJ XonocToi npo6oi Hanbonee 6nn3ko.

6. MNMpountaTb 3HaYEHNE COAepX)aHUs xenesa B yriy Bblpe3a komnapaTopHoro 6noka.

CobnitogainTte mepbl 6esonacHocTy, yKa3aHHble Ha eMKOCTU C peakTusom!

MpumeyaHue:

Mpu ogHOBpEeMEHHOM NPUMEHEHNN TECT-Habopa Ha aMMOHUI koMnaHuy JBL ByabTe BHUMaTenbHbI
1 He nepenyTanTe By TbiNoYkun 3TUX TecToB. Crneapbl TeCTa Ha aMMOHWIA, OCTaBLUMECS B By ThiNovke,
MOryT OLUMBOYHO NoKa3aTk CIIMLLKOM BbICOKVE 3HAYEHWS TeCTa Ha ereso.

Bonee nogpo6HO 0 3Ha4YeHWU xenesa W ApYrMx MUKPOINEMEHTOB AMNsi XOpOoLlero pocTa
Ballero noABOAHOrO caja B akBapuyme MOXHO npountatb B 6powtope komnanmm JBL «YTo,
Kak n novyemy?» («Was-, wie, warum?»), Bbinyck 2.

Haw coBeT akonorn4yecku cosHaTesnbHbIM aKkBapuymMmucTam:
Bce peakTuBbl 4NA KOMNNEKTOB TECTOB KOMMNaHun JBL npogarTca B He,quOFOI;I ynakoBke
ANna CaMOCTOATENTIbHOro ,u,onlea!

MpounssoanTens: JBL GmbH & Co. KG, D-67141 Neuhofen « www.jbl.de
CepsucHas cnyxba: JBL GmbH & Co. KG, Dieselstr. 3, D-67141 Neuhofen

Mo Bonpocam nofAepXku 1 NpeTeHauit Ha TeppuTopun Poccuu:
"pynna koMnaHuii "YHUTeKC" - 9KCKII03MBHbI AUCTPMBLIOTOP
JBL GmbH & Co, KG. info@all4aquarium.ru, 8 (800) 333-53-76
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