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The article presents the results of studying the hydrochemical regimes of carp ponds in polyculture and
for the introduction of sterlet (Acipenser ruthenus) into polyculture. The highest pH values were in pond 2,
and in the second half of June and the first half of July exceeded the upper limit of normal (norm 6.5-8.5) by
0.3 and 0.5, respectively. In July, the upper limit of the norm was exceeded in the water of pond 1, by 0.1
and 0.2, respectively. From August, the pH of water increased in both ponds until October and in pond 2 the
active reaction of water was higher, compared to pond 1, 5.08.2020, by 18.3 %, 20.08.2020 by 12.3 %,
5.09.2020, by 3.8 %, 20.09.20 and 5.10.20, respectively by 2.5 and 2.4 %. Higher in pond 2, compared with
pond 1, was the permanganate oxidation of water in all studied periods, but the largest difference was
5.07.2020 and amounted to 6.9 mg O/I. In the second half of July, permanganate oxidation of water was the
lowest, but was at the upper limit of normal, then in August increased sharply and was highest in October —
26.3 mg O/l in the pond 1 and 26.5 mg O/l in the pond 2. Dichromatic oxidation of water of the studied
ponds was during the experiment in pond 2 slightly higher than normal and ranged from 50.5 (5.06.2020) to
57.9 (5.07.2020) mg O/l and only 20.07.2020 it was the lowest and was 34.2 mg O/I. In pond 1, the
dichromate oxidation of water at the beginning of the experiment was 52 mg O/l, gradually decreased and
20.06.2020, was 46 mg O/I, in July, the chemical oxygen demand (COD) increased sharply to 63.6 and also
decreased sharply up to 40.5 mg O/l. From 05.08.2020, COD rose by 27.8 % above normal, remained at
approximately the same level during September and decreased to 62 mg O/l in early October. The content of
free ammonia in the water during the whole period of fish farming exceeded the norm from 2.6 to 5 times,
and the highest, except for 20.06.2020, it was in pond 2. The highest difference in ammonia content in the
water of the studied ponds was 5.07.2020 and 5.10.2020, and was, respectively, 0.1 and 0.08 mg N/I. The
content of ammonium nitrogen and mineral phosphorus in the water of the studied ponds exceeded the
norm, and the nitrogen content of nitrates and nitrites was within the norm. In pond water, the
concentration of Ca’*, Mg’*, Na*, COs*, HCOs, SO+, Cl-did not exceed the norm. was 5.07.2020, and was
1.20 mg/dm?, which is higher than the norm by 20 %. The total hardness and mineralization of water in the
studied ponds did not exceed the norm.

Key words: hydrochemical regime, ponds, polyculture, nutrients.
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3 Tvsiscoxuii HayionarbHutl yuisepcumem eemepunapnoi meouyunu ma biomexuonoziti imeni C. 3. Iicuyvrozo, m. Jlvsis,
Ykpaina

YV ecmammi nasedeno pesyromamu usuenHs iOPOXIMIYHUX pedcUMis SUPOWYBATLHUX CINABIE KOPONA Y NOIKYIbMYPI i 34 86e0eHHs Y
nonixynemypy cmepiasioi (Acipenser ruthenus). Buwi noxkasnuxu pH Oynu y cmasi 2, a 6 Opy2iil noi06uHi YyepsHs i nepuliti NOJOGUHI TUNHS
nepesuUysanu epXHIo Mexcy Hopmu (Hopma 6,5-8,5) eionosiono na 0,3 i 0,5. V nunui nepesuwjenns eepxuvoi medxci Hopmu 6y10 i y 800i
cmasy 1, 6ionosiono na 0,1 i 0,2. 3 cepnusa pH 600u niosuwgysanocsi 8 060x cmasax 00 Hcosmus i y cmagi 2 akmusHa peakyis 6oou oyia
suwyoro, nopiensno iz cmasom 1, 5.08.2020 p. na 18,3 %, 20.08.2020 na 12,3%, 5.09.2020 p. na 3,8 %, 20.09.20 i 5.10.20 p. 6ionogiono na
2,51 2,4 %. Buworo y cmasi 2, nopisuano iz cmagom 1, 6yra i nepmaneanamna oKUCI08aHiCMy 600U Y 8Ci O0CHIONCYBAHI nepioou, npome
Haubinoworo pisHuys oyra 5.07.2020 p. i cmanosuna 6,9 me O/n. Y Opyeill nonoguni aunms nepmaneaHamua OKUCTIIO8AHICb 600U Oyia
HatiHudHCYoI0, ane nepebysana Ha epxXuill Medxci HOpmu, 0aai y cepnHi pisko 3pocmana i Hauguwol usaguaaca y scoemui — 26,3 me O/n 'y
cmasi 1i 26,5 me O/n'y cmasi 2. Bixpomamua okucuosanicmes 600U 00CHIONCYSAHUX cMABie 6y1a 8npooosdic 00cioy y cmagi 2 He3HAYHO
suujoro 8i0 Hopmu ma cmarosuia 6io 50,5 (5.06.2020) 0o 57,9 (5.07.2020) me O/n i auwe 20.07.2020 6ora 6yna HAUHUICYOIO Ma CMAHOBULA
34,2 me O/n. 'V cmasi 1 6ixpomamua oxucaosanicms 800u Ha nouamky 0ocnioy cmawnosuna 52 me O/n, nocmynogo sHudxcysanacs i
20.06.2020 p. cmanosuna 46 me O/n, y aunni ximiuna nompeba xucuio (XIIK) pisxo 3pocmana 0o 63,6 i max camo pisko 3HUHCY8ARACS OO
40,5 me O/n. 3 05.08.2020 p. XIIK niousnacs na 27,8 % euwe 3a HOpMY, YMpumysanaca npubiusHo Ha 0OHOMY PIGHI 6np0O00BIC 6epechs i
sHusunacs 00 62 me O/n Ha nouamox dHcoemHs. Bumicm 6inbH020 amiaky y 6001 6npo008ic yCcb020 Nepioody 6UPOUY8anHs pudl nepesuLyy6as
HopMmy 610 2,6 0o 5 pasis, a euwgum, 3a eunsmxom 20.06.2020 p., ein 6ys y cmasi 2. Hatleuwa pisHuys 3a 6Micmom amiaxy y 600i 00caioxcy-
eanux cmasig sussuiacs 5.07.2020 p. i 5.10.2020 p. ma cmanosuna ionogiono 0,1 i 0,08 me N/1. V 600i docnidscysanux cmasie emicm
AMOHIUH020 a30my [ MIHEPANbHO2O OChOpPY nepesuLy8as Mexci HOpMU, a GMICI a30My HIMpamie i HIMpumie nepeby6as y Melcax HoOpmu.
V cmasosiii 600i konyenmpayis Ca®*, Mg”*, Na*, COs*, HCOs, SO+, CI ne nepesuwysana nopmu. 3azanena meepoicme i minepanisayis
600U 8 OOCHIOINCYBAHUX CIMABAX He NEPECULLYBANA MENCT HOPMU.

Knrwowuosi cnosa: 2iopoximiynuil pesxcum, cmasu, noaiKy1bmypa, 6i02eHHi pevosUHU.

Beryn (Acipenseridae), poxy ocerpu (Acipenser). [i BuponryroTs
He JIMLIE SIK TOBapHY puOy a i JUIsi BUPOOHHUIITBA TAKOTO
OCHOBHOIO BUMOTOI0 PUHKY € BUPOOHHIITBO 1 rapaH-  JINIKaTECHOrO HPOIYKTY, SIK 4opHa ikpa. [Ipu upomy
TOBaHa  Oe3neuHicTh  BCi€l  XapuoBoi  NpPOXAYKLii  BeJMYMHA GlONMpPOIYKLIi BOJOWMH 3aJIeKHTh BiJ XiMi3My
(Hrynevych et al., 2018; 2019). BinnoigHo no Jlupextn-  BOJH, HAIBHOCTI OIOT€HHMX CIIOIYK y HEOOXiIHIH KijIbKO-
BU eBpomneiicekoro mapiaamenty i Pagm 2001/95/€C Binm  cTi Ta mponopuisx, cTaHy po3BUTKY HEPBHHHOI NPOIYKIIiT
3 rpymas 2001 poxy “TIpo 3aranpHy Oe3medyHICTh IPO-  Ta OPraHi3MiB HU3BKHUX TPO(IUHHX PiBHIB, SKi B CTABOBHUX
OYKTiB” TPONYKINisi HE MOBHHHA CTAaHOBUTH >KOJHOTO  TOCIOAAPCTBAaX (OpMYIOTH KOpMOBY 0Oazy. Came Tomy
pu3uKy abo JiHIne MiHIMAIbHAN PH3UK, CYMICHHH i3 BH-  BIPOAOBX BCHOTO TEXHOJIOTIYHOTO ITUKIY BHPOIIYBAaHHS
KOPUCTaHHSM BUPOOY, SKMH MOXKHA BBa)KaTH 3a NpUil- pHOM HEOOXiTHO aKLEHTYBATH yBary Ha CTaH BOJOMM, 1X
HSATHUR 1 SIKWH BiJIOBiIa€ BHCOKOMY DIBHIO OXOpPOHHM  (DI3MKO-XIMI4HI Ta TiZIpOOiONIOriuHI MPOIECH, KUIBKICTh
Oe3neku 1 370poB’s roneil. Bkazana JlupexTrBa nokia- — 3a0pyAHIOIYMX PEUOBHMH, TaKUX SIK OpraHika, OlOreHHI
Jlae 3000B’s3aHHS MOHITOPUTH O€3IMEYHICTh MPOAYKIIi Ta  eneMeHTH Ta iHm TokcukaHtu (Wellman et al., 2017).
HaJlaBaTH JOKYMEHTH, SIKi JI03BOJISIIOTh MPOCTEKUTU BeCh  J|OCIIIHUKH BKa3ylOTh, 1110 Y pUOHHIIBKUX CTaBax MPHUCY-
JIAHLIOI BUPOOHHWITBAa Ta IEpeMillleHHs ToBapy. Y  THICTh Takux 3a0pyAHIOBauiB HEraTMBHO BIUIMBaE Ha
MOHITOPHUHI 0€3MeYHOCTI NMPOAYKIIi MOTpaIuise MPiCHO-  SKICTh BOJM 1, SIK HACIHIJOK — HA PO3BHUTOK iX MPUPOIHOT
BosiHa puba, sKa € Ui JIOJMHU BaXKJIMBHUM JDKEpEJIOM  KOpMOBOi 0a3u, IUIOAIOYICTh Ta OiomMacy BHPOIIyBaHUX
6iosioriuHO LiHHOTO OlNKa, )KUPHUX KUCIHOT 1 Bitaminy D,  pu6 (Hryhorenko et al., 2019). 3 meroro miarpumaHHS
a TaKOX BOJA, KA € CEpelOBHINEM I PHOH, MO CBil- HAJISKHOTO MPOIECY BHPOIIYBaHHSI pHOUM HEOOXiTHO
YUTh PO akKTyadbHicTe mpobiemu (Hrynevych et al., TOCTIfHO TpPOBOAWTH KOHTPOJIH 32 TA30BHM PEXKAMOM,
2018; Vodianitskyi et al., 2020). KOHIICHTpAIli€f0 OIOTeHHWX €JIEMEHTIB Ta COJIbOBHM
Hama nepsxaBa posTamoBaHa y 30HI 3 BIZHOCHO — CKIagOM BOIYM CTaBIB 1 ONEPaTHBHO BHKOPHCTOBYBATH
M’SIKUM KJTIMATOM 1 TEPUTOPI€IO Ul OOJAIITYBAHHS CTa-  PE3YJIbTaTH aHali3iB Ul 3aroOiraHHs HECTPUSTIUBUM
BIB JUIs BHPOIIYyBaHHS TaKMX OCHOBHHMX BWJIB pu0, sik  ymoBaM y Bopoiimax (Hryhorenko et al., 2019; Kofonov
xopont (Cyprinus carpio), ToBcTONOOMK Olmmit (Hy-  etal., 2020).
pophthalmichthys molitrix) 1 ctpokatuii (Hypophthal- CamMe TOoMy 3a0e3ICUCHHS HAJCKHUX TIAPOXIMIUHUX
michthys nobilis), ©inmuit amyp (Ctenopharyngodon  yMOB BIPOJOBX YCHOT'O IIPOLIECY BHUPOLIYBaHHS pHOHU €
idella), miyxa (Esox lucius), cynak (Sander lucioperca), He nuile 3aNOPYKOIO YCIIIIHOTO BEICHHS ITiIIPUEMHU-
coM (Silurus glanis), crepnanb (Acipenser ruthenus) Ta  TBKOi MiSTIBHOCTI, @ W NPEBEHTHBHUM 3aXOJIOM IIOJIO
iHmi. Y mpakTH4HiN poOOTI BUIIPaBIAaHUM € BHPOIIyBaH- BHHAKHEHHS iH(EKmiHHUX Ta iHBa3IMHUX 3aXBOPIOBAaHb
HS pi3HUX BHZIB pHO, a00 MONIKYJIBTYpH, U1 AKHAHIOB-  CTaBOBHMX pHO, Ha IO BKa3ytoTh ¥ iHmi BueHi (McDonnell
HIMIOTO BUKOPUCTAHHS HUMH MIPHUPOIHOI KOpMOBoi 0azm i et al., 2015; Vodianitskyi et al., 2020).
30UIbIICHHS TPOAYKTHBHOCTI BOOWMM. CKIal MOJIKYJIb- Memoio nocnikeHHs 0yJo y MOPIBHSUIBHOMY acIieKTi
TYpH MOKe OyTH Pi3HUM 1 4acTO 3aJISKUTh BiJ| KJIIMATH4Y-  BHUBYUTH TiJPOXIMIYHI PEKHUMH BUPOLIYBAJIbHUX CTaBIB
HOI 30HM pO3MIlIEHHs CTaBiB Ta OaceiHiB, LIIBHOCTI  KOpOIa Y MOJIKYJbTYpi Ta 3a BBEICHHS y MOJIKYJIbTYPY
HOCaJIKu puoH, BiKy, BUKOPHCTaHHS IPUPOJHOT KOPMOBOI  crepisini (Acipenser ruthenus).
0a3u Ta IHIIKWX YUHHUKIB. L{ikaBOO 1 MepPCIEeKTUBHOO s

NpICHOBOAHOTO pHOHMUTBA € crepisiab (Acipenser Martepiana i MeToaun 10CTiTKEeHb
ruthenus), ska HaJNeXUTh JO Kilacy BHI puodu
(Teleostomi), miagkmacy xpsmosi ranoigu (Chondrostei), BinOip npo6 st rigApoXiMiYHUX TOCITIPKEHb Y BHPO-

psany  ocerponoaiOHi  (Acipenseriformes), poaMHM — OIyBaJbHHX CTaBax 3JiHCHIOBaBCs 3 iHTepBajoM 15 mib
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yInpoaoBx BereramidHoro mnepiogy 2020 poky. Jocii-
JokeHHs: nposezeHo y TOB  “Cinmbcbkorocrojapcbka
¢ipma “Inteppubrocn” JKuromupcwkoi oOmacti. s
Jociiny Oyno BUKOPHUCTaHO JBa CTaBH IUIOLIEIO 2,5 Ta
2,8 ra.

CraB Ne | — 1 BUpOILyBaHHS KOpPOIIa y MOJIKYJIBTY-
pi 3 pocnuHoinHuMH. [locaaka Kopora Ta poCIMHOIJHNX
npoBeneHa y kBiTHi 2020 poky i3 po3paxyHKy IBOPIYKH
kopora 800 ex3/ra. CtaB Ne 2 Oyj0 BHUKOPHCTAHO JUISt
TIOJIIKYJIBTYpH 3 BHpomIlyBaHHS kopoma 800 ex3/ra Ta
crepisini 250 ex3/ra (Arsan et al., 2006; Hrynevych et al.,
2019).

Hamu Bu3HaueHo Taki mapamerpu TiapodizuvHOro i
riIpoXiMIYHOTO pexuMy, siIk pH BoaM, JyKHICTb, 3araiib-
HY TBEpJICTh, BMICT KHUCHIO, BMICT OpraHIYHHX PEYOBHH
(mepmanranaTHa i OiXpomaTHa OKHCHIOBAHICTh), OiOreH-
Hux exementis (NHs" NO;*, NO,*, POs*), koHneHTpamiro
ocHoBHHX ioHiB (HCO5,S04>, CI', Ca?', Mg?', Na* + K").
JociiKeHHs TPOBOAMIN 3 TPABHS 10 XKOBTEHb.

Bmsnauanu Taki mapameTpu riapodizmgHOro i Tigpo-
XimMigHOTO pekuMy, sSK pH BOIHM, JyXHICTh, 3arajbHy
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TBEpPJICTh, BMICT KHCHIO, BMICT OpraHIYHHX pPEYOBHH
(nepmaHranatHa i GiXpomMaTHa OKHMCHIOBAHICTb), OioreH-
aux enementis (NHs* NO;*, NO,", POs*), koHLeHTpanio
ocnosrux ionis (HCO5",S04>, CI', Ca?*, Mg?*, Na* + K*).
JlocmipxeHHS POBOIHIIN 3 TPABHS 10 )KOBTCHb.

Pe3yabTaTi Ta iX 00roBopeHHs

lNppoxiMigHi TOKAa3HUKH MMOBEPXHEBUX BOJ MPICHUX
BOJIOMMHII] MarOTh cBOi ocoOimBoCTi. Bomoiimu 3 rpyHTO-
BAM OKHBIICHHSIM XapaKTepU3YIOThCS PI3HOMAaHITHICTIO
CKJIaZly BOJH, 3yMOBJICHOIO PI3HUM XapakTepPOM IPYHTIB,
JiTosorieto  Bomo300piB, 1e0ITOM 1 XIMIYHUM CKIIAIOM
MiZ3eMHUX BOJ. Bapro 3a3HauuTH, M0 y BEPXHIX AUISH-
Kax BOJOHM pEXHM TOJIOBHUX I1OHIB HaONMKAETBCSA 1O
pexuMy iX y piukax, a y mpurpeOenbHuX JUISTHKax aMmil-
JUTYIM Ce30HHUX KOJIMBaHb 3MEHIIYIOThHCSI.

3 aHaii3y akTUBHOI peakuii Boau BUIHO (puc. 1), mo
BOHA BiIPI3HSUTACS SK M)XK CTaBaMH, TaK 1 BIIPOJOBXK TEX-
HOJIOTI9HOTO TIPOIIECY BUPOLTYBaHHS pHOU.

20.07. 20.08. 5.09. 20.09. 5.10.

BCra1 ®(CraB?2
Puc. 1. AktuBHa peakilist a0 BoHEeBHIT oka3HUK (pH) BoaM y TOCTIIKYBaHUX CTaBax

Bumi nokaznuku pH Oynu y craBi 2, a B apyriii moio-
BUHI YepBHs 1 MEpIUiil IOJIOBUHI JIMITHS MEPEBUILYBaIN
BEPXHIO MeXy HOpMH (HopMa 6,5-8,5) BiamoBigao Ha 0,3
10,5. Y numHi IepeBUILICHHST BEPXHBOI MeXi HOpMH OyII0
iy Bozi craBy 1 BimmoBigHO Ha 0,1 1 0,2, mo 0o0yMoBIIEHO
010JIOTIYHMMH TPOLIECaMH, SIKi BifOYBalOThCS Y BOJOW-
MHUILIl Ta LBITIHHAM Boau y ueil mepioa. 3 cepmus pH
BOJIM Mi/IBUIIlyBaiacsi B 000X CTaBax JI0 KOBTHS 1y CTaBi
2 aKTHMBHA peaxliiis Boau Oyja BHIIOIO, TIOPIBHIHO i3 cTa-
BoM 1, 5.08.2020 p. na 18,3 %, 20.08.2020 na 12,3 %,
5.09.2020 p. Ha 3,8 %, 20.09.20 1 5.10.20 p. BixnOBiIHO
Ha2,512,4 %.

Bumoro y crasi 2, nmopiBHsHO i3 ctaBoM 1, Oyna i ne-
pMaHraHaTHa OKHCIIIOBAaHICTh BOJAW Yy BCI JOCIIKyBaHi
nepioay, nporte HaiOLIbmIOW pi3HUL Oyna 5.07.2020 p. i
craHoBwia 6,9 mr O/n (puc. 2). Baxmusum € 1€, mo y
JPYTill TTOJIOBHHI JIUMHS NIepMaHTaHATHA OKUCIIOBAHICTh
Boau Oyna HalWHIKYOK, ane rnepedyBajla Ha BEpXHIid
Mexi HopMu (HopMa 1o 15,0 mr O/1), nani y ceprHi pizko
3pocTaia i HaWBUILO BUSIBUIIACS Y 5KOBTHI — 26,3 mr O/n
y craBi 1 126,5 mr O/n y crasi 2. [ligBuiieHa okucioBa-

HICTh BOJIHU BBKAEThCSI KOMIUICKCHUM ITOKA3HUKOM, SIKHI
HE Jla€ ySBICHHS IPO XIMIYHMH CKJajx 3a0pyIHIOBAdiB,
aJie P LIbOMY Iy’K€ KOPHCHHMH I 3arajbHOTO YSIBIICH-
HS TIPO HACHYEHICTh BOJIU OPTaHIYHAMH CIIOTYKaMH.

3 aHamni3y JiarpaMu MOHITOPUHTY OiXpOMaTHOI OKHC-
JIFOBAHOCTI BOJM JIOCHIPKYBaHUX CTaBiB (puc. 3) BHIHO,
110 BOHa OyJja BIPOAOBXK JOCIiAY Yy CTaBi 2 HE3HAYHO
BUILOO BiJ HopMHU (HopMma n0 50,0 mr O/n) i craHOBMIIA
Bix 50,5 (5.06.2020) no 57,9 (5.07.2020) mr O/ i nurie
20.07.2020 Bona Oyna HaWHMKYOI 1 cTaHOBWIA 34,2 MT
O/n. Y cragi 1 OixpomaTHa OKHCIIOBaHICTh BOAM HE Oyjia
TaKOIO0 TOCTIHHOIO, SIK Y cTaBl 2, 1 HAa MOYATKy MOCITiITY
cranoBmna 52 wmr O/n, TOCTYNOBO 3HWXYyBajacs 1
20.06.2020 p. cranoBuna 46 mr O/n, y numHi XiMiyHa
motpeba kxucH (XIIK) pizko 3pocrama mo 63,6 i Tak
camo pi3ko 3HmKyBanacs 10 40,5 mr O/n, mo Bkasye Ha
Pi3HUITO Y 3a0pyAHEHHI BOOU OpPraHIYHUMH PEIOBHHAMHU.
3 05.08.2020 p. XIIK nigusnacs Ha 27,8 % Bulle 3a HOp-
My, yTpUMYyBajiacsi NpuOJIM3HO Ha OJHOMY PIiBHI BIpO-
JIOBX BepecHs 1 3Hm3mwiacs n0 62 mr O/n Ha MOYaTOK
JKOBTHSL.
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VY pesynbTari pO3KIaJaHHS OPraHiYHUX PEUYOBHH 32
HEIOCTaTHBOT'O HAaJIXOIDKEHHS KHCHIO, a TAKOXK B IPOLECi
BiJJHOBJICHHSI CIIOJIYK a30Ty JAeHITpH(DiKyrouumMu OakTepi-
SIMH YTBOPIOETHCS aMiak, SIKUA HAJCKUTh IO Ta3iB, IIO
KOHTPOJIIOIOThCSL Yy CTaBaXx. Pe3ysnbTaTé MOHITOPHHIY
BUTBHOTO aMiaky y BOJIi JTOCTIXKYBaHUX CTaBiB (puc. 4)
MMOKa3aB, [0 BIPOJOBX YCHOTO MEPiOAY BHPOIITYBAaHHSI
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puOH Oro KOHIEHTpallis MepeBulllyBana HOpMY (Hopma
mo 0,05 mr N/m) Big 2,6 10 5 pasiB, mpoTe BHIIOIO, 3a
BuHsaTKoM 20.06.2020 p., BoHa Oyna y crasi 2. HaiiBuia
PI3HHUIIA 32 BMICTOM aMiaKy y BOJi JTOCIIP)KyBaHUX CTaBiB
BusiBiiacs 5.07.2020 p. 1 5.10.2020 p. i cTraHoBMIA Bif-
nosigHo 0,1 1 0,08 mr N/.
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B CraB | ®(Cras2
Puc. 4. Bmict BitbHOTO amiaky y Bozi cTaBiB, M N/i
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3a TakMX CKIAZHUX YMOB y BOAI JOCIHiKyBaHHX CTa-
BiB BUSIBIICHO 3MiHHU BMICTY TaKHX OIOTE€HHHX PEYOBHUH, 5K

aMOHIMHHUI a30T, HITpaTH, HITPUTH 1 MiHepanbHUH (oc-
¢bop, 1110 BUIHO 13 TaHUX, HaBeIeHUX y Taou. 1.

Taoauus 1

Bwmict y cTaBOBI# BOJIi aMOHIHHOTO 30Ty, HITPATIB, HITPUTIB 1 MiHEpaJILHOTO (Gochopy

. AMOHIIHHI a30T, MT' Hitpurn, Hirpatn, Minepansauii pocdop, Mr
Hara Bm&gpaHHﬂ N/n mr N/n mr N/n P/nv3

1po CraB 1 CraB 2 CraB 1 CraB 2 CraB 1 CraB 2 CraB 1 CraB 2
5.05.2020 1,86 1,78 0,05 0,04 0,13 0,11 0,77 0,50
20.05.2020 1,89 1,71 0,05 0,05 0,15 0,13 0,83 0,57
5.06.2020 1,76 1,65 0,06 0,05 0,18 0,16 0,70 0,62
20.06.2020 1,45 1,44 0,07 0,05 0,22 0,20 0,69 0,60
5.07.2020 0,77 0,81 0,07 0,05 0,26 0,23 0,67 0,55
20.07.2020 1,74 1,48 0,04 0,08 0,26 0,28 1,31 1,25
5.08.2020 0,83 1,91 0,05 0,05 0,37 0,30 1,29 1,85
20.08.2020 0,79 2,00 0,05 0,05 0,39 0,35 1,00 1,85
5.09.2020 1,91 1,87 0,05 0,05 0,39 0,36 1,23 1,87
20.09.2020 1,87 1,80 0,05 0,05 0,39 0,34 1,52 1,87
5.10.2020 1,84 1,81 0,05 0,05 0,40 0,29 1,58 1,87

3 aHayTi3y BMICTy aMOHIMHOTO a30Ty y BOJli BHHO, L0
HA TI0YATOK JOCIiy HOTO KiNBbKiCTh Oyia BHIIOIO 3a TO-
Ka3HUK HOpMH (HopMma 10 1,0 Mr N/m) y ctasi 1 Ha 86 % i
y craBi 2 Ha 78 %. Jdani y crasi 2 3 20.05.2020 p., a y
crasi 1 3 5.06.2020 p. BinOyBanocs MoCTyNOBE 3HMKEHHS
JOCTIIDKYBAHOTO MTOKAa3HUKA y BOJI, SIKMI BUSABUBCS Haii-
HIDKYUM BOPOIOBXK Bcboro pociimy 5.07.2020 p. i craHo-
BuB BimnosigHo 0,77 1 0,81 mr N/n. V nmpyriéi mosioBuHi
JIUIHS MICSIIS KOHIIEHTPAI[iST aMOHIHHOTO a30Ty 3pociia y
Bozi craBy 1 Ha 0,95, a 'y crai 2 Ha 0,67 mr N/n, micns
yoro 5.08.2020 p. i 20.08.2020 p. y craBi | 3HM3MIacs
BimmoBigHO 1o 0,83 1 0,77 mr N/, a y craBi 2 3pocna
BimmoBigHO 10 1,91 i 2,00 Mr N/m. 3 modaTKy BepecHS i
0 3aKiHYCHHS NIOCIiAy KIIBKICTh aMOHIHHOTO a30Ty y
BOJIi CTaBiB IOCTYIOBO 3HMXKyBamacs, npote 5.10.2020 p.
BOHa OyJia BUILOIO 3a IOKa3HUK HOPMH Yy cTaBi 1 Ha 84 %,
ay crasi 2 —Ha 81 %.

AmHani3 BMICTy y cTaBOBiil BO/i a30Ty HITpATiB i HIT-
PUTIB [IOKa3aB, 1110 3a MePio]] CIIOCTEPEKEHb BiH HE BUXO-
JUB 3a Mexi HOopMu (Hopma BiamoBimao gm0 0,1 i
2,0 mr N/m).

Taoauns 2

Buuum 3a Hopmy (Hopma j10 0,5 mr/am’) y Boai cra-
BiB BUSBHUBCS BMICT MiHepaimbHOTO (hocdopy. Brpomorx
MEPIINX BOX MICALIB JOCIIAY HOTO KOHIICHTpAIis 3Mi-
HIOBaJacsi HE3HAYHO 1 CTaHOBMJIA Y BoAi cTaBy 1 Bix 0,67
1o 0,83 mr P/mm3, a B ctasi 2 Bix 0,50 mo 0,62 mr P/om>.
Ha 20.07.2020 p. Bwmict y Boai MiHepaisHOro (ochopy
3pic, MOPIBHSHO 13 MOMEPEeNIHbOIO AATOK BigOOpY Mpoo, y
craBi 1 y 1,97 pa3a i craBi 2 — y 2,27 pasa. 3 wiei matu
KOHIICHTpaIlisl MiHepaiibHOro (ochopy y crasi 2 3pocra-
na i yrpumysanacs 3 5.09.2020 p. mo KiHIs I0CTiay Ha
pieni 1,87 mr P/mv®. V crasi 1 3 20.07.2020 p. BMmicT y
BOJli MiHepanbHOTO (ocdopy 3HmKyBascs 1 20.08.2020 p.
cranoBuB 1 mr P/nM3, mami 3pocTaB i Ha KiHemb HoCIimy
BUSIBHBCS HAHBHIIMM Ta CTaHOBHUB 1,58 mMr P/mmv>.

OTXe, y BOZl JOCTI[KYBaHUX CTaBiB 3 OIOTEHHUX pe-
YOBHH BMICT aMOHIHOTO a30Ty i MiHepasibHoro dochopy
MEepEeBHIIYBaB MEeKi HOPMHU, & BMICT a30Ty HITpATiB 1 HIT-
pHTIB repedyBaB y MeXaxX HOPMH, IO BKa3ye Ha MOXIIH-
BIiCTh O€3MEYHOro BHPOILYBaHHS TiIPOOIOHTIB Ta BUKO-
pPHCTaHHS CTaBiB ISl TIOJIIKYJIBTYPH 3 BUPOLIYBaHHS KO-
poria Ta CTepIIsiIi.

Bwict y craBoiii Boai rosiosrux ionis (Ca?*, Mg?*, Na*, COs >, HCO; -, SO4 %, CI') i 3aranbHoro 3aniza (Fe™)

Hara Kanpmii, Marsi#, Harpiii + Tigpokap6ona- Xnopuau, Cynbdatn, 323?31’0}16
BiOMpaHHs MI/J1 MrI/11 KaJtii, Mr/mn TH, MI/]I M/ MrI/J . /ILM;

npo6 CraBl CraB2 CraBl CraB2 CraB1 CraB2 CraBl CraB2 CrtaB 1 CraB2 CraB 1 CraB 2 CraB 1 CraB 2
5.05.2020 42.8 39,7 16,6 164 17,8 18,0 2420 235,1 20,0 18,8 10,2 94 0,85 0,53
20.05.2020 43,0 40,0 18,3 17,2 18,0 18,6 250,2 239,0 209 19,0 109 10,0 0,85 0,61
5.06.2020 50,2 47,8 18,9 17,9 18,4 18,7 256,7 2442 214 204 11,2 104 091 0,66
20.06.2020 55,5 53,4 20,0 18,0 189 19,0 270,2 250,1 22,1 209 114 122 0,97 1,00
5.07.2020 58,1 66,7 25,6 20,1 19,6 19,6 263,1 257,17 24,1 24,1 99 152 1,20 1,06
20.07.2020 60,4 54,2 27,0 232 250 243 260,0 250,1 24,1 24,1 5,8 9,9 0,95 0,97
5.08.2020 50,0 45,9 23,1 14,6 220 28,3 250,7 2499 38,8 30,8 9,1 7,8 0,46 1,03
20.08.2020 49,7 45,9 23,0 142 223 28,3 249,9 249.7 38,9 32,0 9,0 7,3 0,50 1,00
5.09.2020 49,4 455 22,8 140 22,8 285 2420 245,0 40,0 36,2 94 7,3 0,54 0,93
20.09.2020 49,0 452 22,8 14,1 23,0 29,0 2421 2441 40,5 37,1 94 7,0 0,57 0,89
5.10.2020 49,0 45,0 22,0 14,1 234 294 2400 239,1 409 379 98 7,0 0,65 1,00
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PesynbraT JOCHiIKEHHSI BMICTYy y CTaBOBil BOJI TO-
noBHEX ioHiB (Ca*", Mg?*, Nat, CO;*, HCOj5, SO4%, CI)
mokaszan (TabJ. 2), M0 IXHs KOHIIEHTpAIlis HE MEPEBHUIILY-
Bajia HOPMH 1 mepeOyBaja B TAKMX MEXax: KaJbIlii — Bif
16,6 10 66,7 mr/n (Hopma 1o 70 mr/i), martii — Bix 14 1o
27 mr/n (Hopma no 30 mr/i), HaTpiit + kamii — Bix 17,8 no
29,4 mr/n (mopma mo 50 mr/m), rizpoxapOoHaTH — BiX
235,1 no 270,2 mr/n (Hopma 1o 300 Mr/i), XJIIOpuan — Bif
18,8 mo 40,9 mr/n (Hopma mo 70 mr/m) i cymbdaru — Bix
5,8 mo 12,2 mr/n (Hopma mo 60 mr/m). Takmii BMicT y
craBoBiii Bogi ioniB Ca?", Mg?', Na*, CO;*, HCO5", SO4%,
CI" cBi4UTH PO CHIPUATIUBI YMOBHU Uil PO3BUTKY (iTo-
IUTAHKTOHY 1 HOTO CIIOXHMBaHHS PUOOIO.

3 aHamizy BMICTYy 3arajbpHOro 3amsa, Fe'™*™, y craBo-
Biif BOAI BHIHO, 110 3a HOpMH 10 1,0 Mr/mm> Horo Kijib-
Kicth Oyna B Mexax Bin 0,46 no 1,20 mr/nm®. Haiinmkua
KOHLIEHTpallisl 3aji3a crocrepiramacsi y cTaBi 1
5.08.2020 p. i cranoBmna 0,46 mr/om®, mami HOTO Kib-
KiCTh TOCTYIIOBO 3pOoCTaja 1 Ha KiHeUmb JOCIiay
5.10.2020 p. cramoBmna 0,65 mr/mm®. MmosipHo, BrpO-
JIOBXK 3MMH BMICT 3arajbHOTO 3alTi3a y BoJi cTaBy 1 3poc-
Tae, ockimbku 5.05.2020 p. #oro KiNbKiCTh CTaHOBHIIA

+2+3

5

N

[9%]

[\

[

5.05. 20.05. 20.06. 5.07.

0,85 mr/aM3, mami KOHLEHTpALlisl OCTYIIOBO HapocTaia i
5.07.2020 p. cranoBuna 1,20 mMr/am?, 110 BHIIE 32 HOPMY
Ha 20 %. HaliHmK4i HOKa3HUKK BMICTY 3arajbHOro 3aii3a
y craBi 2 Oynu Ha MOYaTKy A0CHiay i cranoBwim Big 0,53
o 0,66 mr/am?, 20.06.2020 p. ix BMICT 3pic A0 BEpXHBOT
Mexi Hopmu, 5.07.2020 p. me 3pic Ha 6 % 1 B HACTYHHI
nepioau gociiny nepeGyBaB Ha BEpXHIH MeXi HOPMH.

BaxnuBum Juist puOOBOIHUX CTaBiB € 3HAHHS 3araib-
HOI TBEPIOCTi BOJH, OCKIIBKM 3aHAATO M’sIKa BOZA 3 HU-
3BKOKO JKOPCTKICTIO He 3a0e3medye YMOB ISl JKUTTS BO-
naHuX opradismiB (Hrynevych et al., 2018). V mocmimky-
BaHMX CTaBax 3 MOJIIKyJIbTypamMu pHO 3arajibHa TBEPIICTh
BOJM HE NePeBHIIyBaJla HIKHBOI MeXi HOpMH (HOpMa 10
5—7 mr-ex/n) i HaitHmk4or0 Oyna 5.05.2020 p. ta craHo-
Bwia y crasi 1 3,5, a y crasi 2 3,0 mr-ex/n. Bripomorx
TEXHOJIOTIYHOrO LUKITy 3arajbHa TBEPAICTh BOJAU IOCTY-
noBo Hapoctaina i 5.10.2020 p. craHoBuia 5 Mr-ex/1.

[3 3aranbpHOIO TBEPHICTIO BOAM IMOB’si3aHa i MiHEpai-
3alis, fKa y cTaBaXx He mepeBuilyBama 435,1 mr/m, mpo
MeHIie 3a HopMy Ha 56,5 % (mopma mo 1000 wmr/m)

(puc. 6).
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Puc. 5. 3aranbHa TBEpIICTh BOAM CTaBiB, MI-EK/JI
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Puc. 6. Minepaizaiis BOIU CTaBiB, MI/JI
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HaiiHmkya wMiHepanizaiiss BOAM Y JOCIIKYBaHUX
craBax Oyna BecHoto, 5.05.2020 p., i craHoBMIIA Y cTaBi 1
—347,4 By craBi 2 — 323,2 mr/n. BnpoaoBxk TeXHOJOTIY-
HOTO LUKy MiHepaji3alis BOAM y CTaBax 3pocTralia, 30K-
pema y JITHI CTaHOBMJIA B CEpeTHbOMY BiImoBinHO 399,3
1 390,1 mr/n, a B ocinHi BiamosigHo 429,9 i 412,2 mr/m.
Taki moka3sHMKM MiHepaii3auii BOIU CBiYaTh MPO CTBO-
PCHHSI HAJIG)KHUX YMOB JUTsl BUPOOHHITBA PHOU.

BucnoBxku

1. Hamu 3anaueno, mo nokasuuku pH Oynu y crasi
2, a B IpyTiil MOJIOBHMHI YepBHSI 1 MEpIIiii NOJIOBHHI JIUITHS
MEPEBUIYBAIM BEPXHIO MEXy HOpMH (HOpMa 6,5-8.5)
BianosigHo Ha 0,3 1 0,5. Y numHI mepeBUIICHHS BEPXHBOT
Mexi HopMu Oyiio iy Boxi craBy | BignosigHo Ha 0,1 i
0,2. 3 cepmas pH Boam migBHIyBanocs B 000X cTaBax 10
JKOBTHS 1 Y CTaBi 2 aKTHBHA Peakilis BOAU OyJia BUIIOIO,
mopiBHAHO 13 craBoMm 1, 5.08.2020 p. Ha 18,3 %,
20.08.2020 na 12,3 %, 5.09.2020 p. ua 3,8 %, 20.09.20 i
5.10.20 p. BiznoBigHO Ha 2,5 1 2,4 %.

2. Y craBi 2, mopiBHAHO i3 craBoM |,
NepMaHraHaTHa OKUCIIIOBaHICTh BOJIM Y BCI JIOCIIDKYBaHI
nepiogu Oyna BHINOK, NPOTE HAWOUIBIIOW PI3HHILS
BusBwiacs 5.07.2020 p. i cranoBmima 6,9 mr O/m. VY
JpYTii TOJIOBHHI JIMIHS NEepMaHraHaTHa OKHCJIIOBAaHICTh
BOAM Oyna HalHWKYOIO, aine rnepedyBajla Ha BEpXHId
MeX1 HOpMH, J1aJli y CepIHi pi3Ko 3pocTaia 1 HallBUIIOO
BUsIBMJIAcS Yy >KOBTHI — 26,3 mMr O/n y crasi 11 26,5 mr
O/ny crasi 2.

3. bixpoMaTHa OKHCIIOBAHICTh BOJAU BIIPOJOBXK
nmociiny y crasi 2 ctanoBmina Big 50,5 (5.06.2020) mo 57,9
(5.07.2020) mr O/n i mume 20.07.2020 BoHa Oymna
HaiHmwk4or0 1 cradoBuna 34,2 mr O/n. YV crasi 1
0iXpoMaTHa OKHCIIOBaHICTh BOJIU Ha IOYATKy IOCIITY
craHoBuina 52 wmr O/, TOCTYyNOBO 3HMXKyBamacs i
20.06.2020 p. cranoBuina 46 mr O/n, y numHi XiMidHa
notpeba kucHio (XIIK) pi3ko 3pocrama mo 63,6 i Tak
camo pi3ko 3HmwKyBanacs 10 40,5 mr O/x1. 3 05.08.2020 p.

4. Bwicr BUIBHOTO aMiaky y BOJi BIIPOJOBXK yChOTO
Tepioly BUPOIIYBaHHS pHOH IEpEeBUIyBaB HOPMY Bix 2,6
70 5 pasiB i BummM, 3a BuHsATKOM 20.06.2020 p., BiH OYyB
y ctaBi 2. HaliBumia pi3HHUIM 32 BMICTOM aMiaky y BOZi
IocHiKyBaHUX cTaBiB BusBmwiacs 5.07.2020 p. i
5.10.2020 p. i craroBmuna Biamosigao 0,1 1 0,08 Mr N/m.

5. Y Boji JOCIHI/PKYBaHHUX CTaBiB BMICT aMOHIMHOTO
azoty 1 MiHepaibHOro (Gochopy IMepeBHIlyBaB MeExXi
HOPMH, a BMICT a30Ty HITpartiB i HITpUTIB nepeOyBaB y
MEXax HOPMH.

6. 'V craBosiil Bogi xonuentpauia Ca?*, Mg?", Na',
CO;*, HCOs, SOs*, Cl' He nepesuilyBajga HOPMH.
3aranpHa ~ TBEpHICTH 1  MiHepamizamis BOOH Yy
JOCTIDKYBaHUX CTaBax He IEPEBHIILyBaa MEKi HOPMHL.
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