OanMnuana mkoJabHUKOB «Ilar B Oynyuee»
«AHxeHepHoe aea0»
MYHUIUITAJIBHOE BIOJIDKETHOE OBIIIEOBPA30OBATEJIBHOE
YYPEX/IEHNE
«TUMHA3UA Nely» r. HDKHEBAPTOBCK

OLHEHKA XUMHNYECKOI'O COCTABA CHEKHOI'O ITOKPOBA
KAK COPBEHTA

Beinosiawt:
yuenuk 10 «O» kiacca

bopucoB Axnpeit

(moamuchk)
PykoBoautesns:
METOJIMCT

bopucosa Tarbsina
Brnagumuposna

(moamuck)

r. MockBa — 2024 .



Conep:xxkanue

|23 1501 () 81 (< 3
1. TEOPETHUECKASI HACTD ....vvvvveiiiieeessiiiiirrrriireta e e s s s st e e e e e e s s s s e e e e e e e e s nenes 7
2. JIPAKTHYUECKAST HACTD ....eeevrrreeeeiiaeessssassssnnssseeeeeesssssssnnnsssne e e e e e e s s s s ssnnnnnnneeeeeeeens 8
2.1. OnpeneneHHe PH O0PABLOB ........vvvvieiiiiiiiiee s e e 8
2.2. Omnpenenenne coaepikaHusa Cl” 00PABIOB......uciiivreeiiiieeiiiie e sriee e 10
2.3. OmnpeneneHue COACPIKAHUST HOHOB METATIIOB ...vvvvrrreeeeessisuirtrrreneeaaaaesaaannnns 12
CE ) ) 1101 (512 1 (ST PRPRRPTPPR 13
CHHCOK UCTIONB30BAHHOM JTUTEPATYPBI ...vvvvvverireeesssiaiinnnnreeeeeaaesssssssnnnnsneeeeeeessnns 15
007 M (0) XS] £ 16 PR PPPPPP 17
Pesynbratel mokazanus 3aMepoB PH,Cl ..., 18

Pe?)y.HI)TaTI)I HCCIICAOBAHUA ITO OTHOIIICHUIO K IIKAJIC KUCJIIOTHO-IICJIOYHOTI'O

JO0:3: (0): 11017 6 PP TP PPPPPP 20



BBeaenne

HuxHeBapTOBCK — OJMH M3 TOPOJOB, MMEIOMIMX COLUAIBHO-IKOHOMHUYECKOE
3HaueHue mia PO. B XMAO-IOrpe nHam ropox oavH W3 NPUBIEKATENBHBIX IS
MOCTOSSHHOTO TPOXKMBaHMs, 00 OSTOM TOBOPUT IIOCTOSIHHAS YHUCIEHHOCTh U
HEOOJNBIIONW MPUPOCT HACEJICHUS, IO JaHHBIM Ha CEHTIOpb 2022 YHUCIEHHOCTh
coctaBimser 283,9 Thicsunm  dyenoBek[1l]. PacmomoxkeHuro B yMEpeHHOM
KJIMMATUYECKOM T105ICe, COOTBETCTBYIOT CYPOBBIE XapaKTEPUCTUKH: JJIUTEIbHBIN
3UMHHI TIEpUOJI, C 3aJIeTaHUEM CHEXHOro nokpoBa Ha 200-210 nHel, KOpoTKue
NEPEXO/IHbIE CE30HBI, MO3/IHNE BECEHHHE W PaHHHE OCEHHUE 3aMOPO3KH, KOPOTKOE
JIETO.

AKTYaJIbHOCTH

DKOJOTUYECKU MOHUTOPUHI Ha CEIUTEOHBIX TEPPUTOPHUSIX MPOBOJUTHCS C
UCCJIEIOBAHUEM TaKUX OOBEKTOB, Kak aTMOC(HEPHBINA BO3AYX, JCMOHUPYIOIIUE CPEIbI
— MOYBEHHBIN, CHE)KHBIM TOKPOB, MUTHEBBIE U XO3AMCTBEHHbIE BOJbl. KomIuiekcHas
OLICHKA COJIEP’KaHUS METAUIOB B 3THX OOBEKTaX MO3BOJISIET BBISIBUTh METAJUIbI,
U3MEHYMBOCTh COAEPKAHUS KOTOPBIX SIBJISETCS WHAMKATOPOM HAIpPSKEHHOCTU
9KOJIOTHUECKOM CUTYyaIuu B ropoje [2].

C 2020 rona B HuxxHeBapTOBCKE peanusyeTcs I'eHepaibHas cxema 03€JI€HEHHUS,
B KOTOPOIl OMNpe/IesIeHbl OCHOBHBIE HAIIPABIICHUSI PA3BUTHUSl O3€JICHEHHUS ropoia A0
2030 roma. Ilpu pa3paboTke HAaHHON CXeMBI OBLIO IPOBEIEHO «00CIenOBaHHE
TEPPUTOPUHN TOPOJA C IeJIbI0 BBISBJIEHUS OCHOBHBIX IIpoOseM B 00JacTH
O3eJIEHEHUsI, COCTOSAHMS 3eJIeHbIX HaCaKJAEHUM, XxapakTepa W CTelleHU
QHTPOIIOTEHHOT'O BO3AEUCTBUS Ha 3eJieHble HacaKJAeHus U mouBy» [3],
HCCJIEIOBAaHUE IIOYBEHHOTO ITOKPOBa HE MPOBOAWIOCH. B HEKOTOpBIX ciydasx
JIEPEeBhsl U KYCTAPHUKU HE MPIKUBAIOTCA, TaK KaK KaXJIOMY PACTEHUIO HEOOXOIUMBI
OIpE/ICIICHHBIE TIOYBEHHBIE YCIOBUS JJI1 POCTAa M PA3BUTHS, JIFOObIE OTKIOHEHUS B
cocTaBe (KHCIOTHOCTh, HAIMYME MOHOB METAJUIOB, XJOPUJ HOHOB, CTPYKTYPHOCTB)
MOTYT BJIUATh Ha BCE OMOXMMHUYECKUE PEAKIIMH U MPOLECCHI, POTEKAIOLIUE B )KUBOM
opranusMe. [loaTomy u3ydeHue MoYBEHHOT0 MOKPOBA PAlMOHAIbHASI COCTABIISIIOLIAS

MpA O3€JICHEHWH TEPPUTOPUN TOpPOAA, MBI CUMTAEM, YTO TOJBKO KOMILJIEKCHOE



UCCJIEIOBAHUE MOXKET OBITh OOBEKTHBHBIM. Tak 3ajeraHve CHEKHOIo MOKpOBa Ha
JUINTENbHBI  MEepUoJA, MOXHO HCIONb30BaTh KaK OJWH U3 (akTopoB A
ONpEJENICHHsS] DKOJOTMYECKOW OOCTAaHOBKM TOpOJa, HAa OCHOBE XapaKTEPUCTHKU
pEe3yJIbTATOB HCCJIEAOBAHMSI CHEra, Kak OOBEKTa MOHMTOPHHIA 3arpsi3HEHUS
atMocepbl. CHEXHBIM TMOKpPOB, SBIASICH COPOEHTOM, COAEPKUT 3arpsi3HEHUs,
MOCTYMAIIUEe B Tpouecce o0pa3oBaHUS W BBINAJACHHS, B pPE3yJIbTaTe€ CyXOro
BBIMAJICHUS 3arpsi3HSAIOMIMX BEIIECTB M3 aTMoc(epbl, a TakkKe MNPUMEHEHUs
coJieco/iepxKalx cmeced mjig OopbObl ¢ 00JEACHEHUEM JIOPOMKHBIX MOKPHITUH U
nemexoaHbx 30H (mo gaHHeiM MBY «VYmpaBnenust mo IOpOXHOMY XO3SIMCTBY U
OnaroycTpoiictBy ropojaa HrkHeBapTOBCcKa») mpu 00pabOTKe TOpPOr HMPUMEHSIETCS
HeCYaHo-CoJIsiHas cMech[4].

Msl npenmnonaraeéM, 4TO 3arps3HEHUsS, HAKAIUIMBAIOIIMECS B TEUYEHHE BCETO
3UMHET0 MEepHoJa MOKHO ONpPEIENuTh, B35B OAHY MPoOy MO BCEW TOJNIIMHE CIIOs, C
pa3HbIX (YHKIIMOHANBHBIX 30H HmkHeBapToBcka. TakuMm 00pa3om, aHamu3 CHera
MO3BOJIUT ~ HACHTU(PUIIMPOBATH  3arps3HAIONIME  BEIIecTBa, omnpenenuts PH,
COJIep’KaHNE XJIOPUJ — HOHOB, MOHOB METAJJIOB, MUTPUPYIOIIHUX MIPU MOCIIEIYIOIIEM
CHErOoTasiHuEe B pa3iUYHbIe MPUPOIAHBIE OOBEKTHI TOPOJCKUX JAHIIIA(PTOB, BOJOEMBI
U TIOYBY.

Cpoku ¥ 3Tanpl peaau3anum:

| - 3ram — Hos0ppr 2023 — deBpanp 2024 — MOATOTOBKA, HCCIEIOBAHUC
CHEXXHOTI'O ITIOKpPOBA;

Il — 3tan — mapTt — aBryct 2024 — MOArOTOBKA, MCCIEIOBAHHE MMOYBEHHOIO
IIOKPOBA, CPABHEHHE KOJMYECTBEHHBIX [TOKA3ATENIEH PE3YIIHTATOB.

1l — >Tam — pa3paboTka MHTEPAKTUBHOW KapThl KUCIOTHOCTH, COACpPIKAHUS
XJIOPHJT NIOHOB U HOHOB METAJJIOB, MECT BBICOKOT'O aHTPOIIOT€HHOI'O BO3/IEHCTBHSI.

| - 3Tanm ucciie0BaHMe CHEKHOIO MOKPOBa

I'unoTte3a: cCHEXXHBII TOKPOB SIBISAETCS HE3aMEHUMBIM OOBEKTOM HCCIIEIOBAHMUS
IPU DKOJOITMYECKOM MOHUTOPUHIE, KaK HWHAMKATOpP OIpPEAENIEHUs HCTOYHHUKOB
3arpsi3HEHMSI OKPYXKAIoLIEl Cpefbl, CIOCOOCTBYET YCTAHOBJIEHUIO OOJACTH BIUSHHUS

HETaTUBHBIX (DAKTOPOB.



Henab padoTbl: HccleOBaHUE XUMHUYECKOIO COCTaBa CHEXHOTO IOKpPOBa B
pa3nuuHbIX (YHKIIMOHATBHBIX 30HaX HinkHEBapTOBCKa, ONMpPEACICHUE TEXHOTEHHBIX
(baKkTOpOB, BIUSIONIMX HA YPOBEHB 3arps3HSIONINX BEIIECTB.

3anaun:

1. W3yuuTh HOPMATUBHYID M HAayYHO-TEXHUYECKYI0 OCHOBYy PO,
collepKaHHe METOJ0JOTUU OTOOpa MpoO CHEXHOrO TOKpOBa JIi XUMHUYECKOIO
aHanM3a.

2. TloaroToBUTh MPOOBI CHETA, B3ATHIX C PA3HBIX TEPPUTOPUIA:

e OO0 IlItunedabpuxka HwxHeBapTOBCKas, JDieKTpUueckas TMOJACTAHIUS
I'opoackast 5, tepputopusi Cpenneit mkosnbl Nod44, memexojHas 30Ha MEPEKPECTKa
yi. Mupa u Xanrtel-MaHculickasi, JIutepaTypHbeli CKBep, NELIEeXOAHas 30Ha YII.
Jlenmna — Yamaema, aBtoctosinka Betepan, Ilapx IloGenwr, Ilenda
[IpousBoaCTBEHHOE MPEANPUATHE, AETCKas IIIOIIAIKa KHIIOTO JoMa yi. CtpouTtenei
20 A, Ttepputopuss BOmm3u IlamstHuka mokoputensm Camotiopa. B kaudectBe
KOHTPOJIBHOW MPOOBI CUUTATh 00pasell, B3sAThI HA TEPPUTOPHUH MPUPOIHOTO IMapKa
«Cubupckue YBansl», poHOBas mpooda.

3. Onpenemuth pH 06pa3ios.

4. Omnpenenuth CoAep’KaHUE XJIOPUJ MOHOB U MOHOB METANIOB B 00pa3iax
CHera.

5. IlIpoBecTu cpaBHHUTENbHBIM aHAIW3 C JAHHBIMU MPEACTABICHHBIMHU B
sKoJoruueckoM MoHutopunre no XMAO-IOrpe.

6. PazpaboraTh KapTy KHCIOTHOCTH, COJEPKaHUS XJIOPHUJ MOHOB M MOHOB
METAJIJIOB, 0003HAYUTH MECTA BHICOKOTO aHTPOIIONE€HHOI'O BO3AEHCTBUS.

O0BbeKT: CHEXKHBIN MMOKPOB.

IIpeamer: XWMHYECKHMH COCTaB CHEXHOrO IIOKpOBAa B  PAa3JIUYHBIX
(GYHKITMOHAIBHBIX 30HaX ropoaa HikHeBapTOBCKa.

MeToabl ucC/IeIOBAHUSA: JIOKAJIbHBIH MOHUTOPHUHI, aHAJIU3 IOJYYEHHBIX
JTAHHBIX, CPABHEHUE.

Oob6opynoBanne nudponas jJadoparopusi: 1atuuk PH, naTymk KOHIIEHTpaIuu

HOHOB, JJICKTPOA XJIOPKU A MOHOB, 3JICKTPOA CPABHCHUA.



JlonoJiHUTEeIbHOE 000py10BaHUe: HOYTOYK, IITATUB C JepiKaTreleM, CTaKaH
XAMHUYECKUH, peaKTHBBI, MPOOUPKA ¢ MEPHBIMH PUCKaMH, TUCTUUTMPOBAHHAS BOJIA.

IIpakTyeckass 3HAYMMOCTb. OKOJOTHYCCKUHA  MOHHTOPHUHT, KaK W
IUCTIAHCEPHU3AINIo, IeJecoo0pa3HO MTPOBOAWTH B KauyecTBE MPOMUIAKTUIECKON
MEpBI 110 BBISIBJICHHIO U TPEIOTBPAIICHUIO BOSHUKHOBEHHS M PAa3BUTHUS HETATHBHBIX
(akTOpOB, BIUSIOIMINX Ha 3KOCHCTEMY, BEllb, KaK M3BECTHO, MPEIYNPEIUTh, JIETUE,
4eM JIeYUTh. MaTepuasibl U Pe3yJIbTaThl MCCIEIOBAHUS MOTYT OBITh HCITOJIH30BAHBI
NP COCTaBJICHUH pPa3JeoOB CIPABOYHBIX IMOCOOMI HSKOJOTHYECKOTO COCTOSHUS
OKpY’KaroImen cpebl, pa3paboTKH YPOKOB IO DKOJOTHH, /ISl COCTABICHUS YaCTHBIX
IpPOrpaMM MOHHUTOPHHTA OKPYKAFOIIEH CPE/Ibl.

Pa3paboTannHas kapra OyaeT MMETh MPAKTUYCCKOES 3HAUCHHUE 1. YTIPaBICHHS
JICCOMAapKOBOI'0 XO3SMCTBA TOPOJA, YIPABISIONIUX KOMIAHUH, YTpaBJICHHS II0
JOPOXKHOMY XO3SUCTBY U OJaroyCcTpoWCTBY TOpojJa, C Meibio d(QPEeKTHBHOTO
O3CJIEHEHUS], YIYUIICHUsS MPIKABAEMOCTH TOCA0K, OOECIeUeHHs 3aJaHHOW WU
ONITUMAIBHOM PEaKIIMU CPEJIbI B IIOYBE.

bubanorpadusi: B nmpomecce padOThl HAJl TECOPETHUECKON YaCThIO HAMU OBLTH
pPaccMOTPEHBI CTaTbl W MOHOTpaduH, MPEACTABICHHBIE B AJICKTPOHHOH HAy4YHOU
ouommoreke eLIBRARY.RU; cranmaptel orGopa mpo0, AOMYCTHMBIE METOIUKH
NPEJCTaBIICHbl B CUCTEME KOHCYNbTaHT +. [IpW BBINOJHEHWM MPaKTAYECKOW YacTH
OCHOBOW pYKOBOJICTBA CTaJId METOJMYECKHE PEKOMECHIAIWU IS TPOBEICHUS

1abopaTopHBIX padboOT 1Mo IKoIoruH nudpoBoii 1adoparopun Releon.



1. TeopeTuyeckasi 4acThb
1.1. TeopeTnueckasi 4acThb

IIpu otbope npoO CHEXKHOro MOKPOBAa HEOOXOJUMO PYKOBOACTBOBATHCS
rocymapctBeHHbIM  cranmaprom T'OCT P 70282-2022 HAIIMOHAJILHBIN
CTAHJIAPT POCCHUHCKOM ®EJIEPAIIMN OxpaHa OKpyXaroulel cpemsl
ITOBEPXHOCTHBIE U TIOA3EMHBIE BO/IbI, B nanHOM noxymMeHTe 0003HaYCHBI
obmue TpeboBaHUs K OTOOpPY MpoO JbAa U aTMOC(HEpPHBIX OCaIKOB, B JIOKYMEHTE
IpUBEJEHBI 00IMe TpeOOBaHMs K OTOOpPY MPOO MOBEPXHOCTHBIX W MOPCKUX BOJ,
JBJa U aTMOC(EPHBIX OCAJIKOB.

[Ipu omeHke crenmeHu 3arpsi3HEHUs aTMOCHEPHOTO BO3/yXa HACEIEHHBIX
NyHKTOB METa/UIaMH, PallMOHAJbHO TMPOBOJUTH HCCIIEIOBAHUE HMX COJIEPKAHUS B
CHEXHOM IIOKPOBE W TIOYBE, TaK KaK HMOHBl METAJUIOB OO0JAJAl0T JIETYYeCThIO U
MUTPUPYIOT, ATO elle OJUH (HAKTOp MOATBEPKAAIONINA aKTyaJbHOCTh JaHHOTO
uccnenoBanus[5]. Ipu moaroroBke k 3abopy mpoO, WU3ydWNIH psj MyOMMKANUN |
MOHOrpauii, B KOTOPBIX pacCMaTpPUBAIOTCS CpEACTBA W CIOCcoObl cOopa mpod
aTMOC(EpHBIX OCAJKOB U B YACTHOCTH CHEXHOTo mnokpoBa. ABTopsl basbikoBa O.U.,
I'mazynoB A.JI. u I'panoBckass H.A. B cBoell cTarbe paccMaTpUBAIOT ONpPEACICHUE
coliep KaHMs TsDKENBIX METaJNIOB B MPo0ax MPUPOJHBIX BOJ, CHETa U MOYB METOJI0M
macc-criekrpomerpun  [6]. Kormrenesa H.E., mnpeacrtaBiser TEXHOJOIHIO OIEHKH
AKOJIOTUYECKOTO COCTOSIHMSI METAroJiica Ha OCHOBE aHAJIN3a XUMHYECKOI'O COCTaBa
MHUKPOYACTHII B CUCTEME «atMochepa—CHET—I0pOKHAS NbLIb—TI0YBbI—
MIOBEPXHOCTHBIC BOJIBI» [7].

CymiecTBYIOT pa3HooOpa3HbIe CpEACTBA, YCTPOMCTBA, IPHUCIOCOOJICHHUS,
CrocoOBl M MpUEMBI 0TOOpa MPOO CHEKHOTO MOKPOBA IS XMMHUYECKOTO aHAIM3a:
BBITIOJTHEHHWE Cpe€3a CHEKHOTO TIOKpOBa W OTOOpP MTPoO C TOMOIIBIO IUIACTHH,
caerootoopank M.II. TentrokoBa; oTOOp MpPOO MIACTUKOBHIM IMIIMHIAPUIECKUM
nmpobooTOopHUKOM; aBTOophl Macmoboer B.A., T'opbaueBa T.T. ucmomb3oBanue
mypda u kepHoBoro Oypenus. C. Kyryzos, M. IllaxremanoBa; oTOOp CHEXHOTO

MOKpOBa PaMKOM; OTOOp C HCMOJb30BaHMEM Inypda U MOCIOMHBIM 0TOOp MpOO;



oTOOp MIMAaTe’eM; HCIONb30BaHUE IWypda U mpoObl B BUIAE MNPAMOYTOJBHOIO
napajujiesenurnea.

Taxkum 00pazom, U3 pa3HOOOpPa3HBIX CIOCOOOB 3ab0pa Mpod 1erecoodpa3Ho
OPUEHTUPOBAThCA HA IeNb W 3a7add, CHOPMYJIMPOBAHHBIC B HCCJICIOBAHMS,
noApoOHOEe omucaHue Xoja 3a0opa Mpod W TMOpsiiKa MPOBEACHUS HCCIIEI0OBaHUN B
JaHHOW paboTe MOAPOOHO MPUBOIUTCS B MPAKTHYESCKOM YaCTH.

2. lIpakTH4YecKkas 4acTh

Ot60p mpo6 mpoxoamn B coorBerctBuu ¢ ['OCT P 70282-2022 Oxpana
OKpyxatomieii cpenbl. [IoBepXHOCTHBIE M TOJ3eMHBIC BOABL. OOIIHe TpeOOBaHHS K
otOopy npob Jpaa u atMocdepHbix ocaakoB. - M.: ®T'BY "PCT", 2022. [Iposenenue
uccieaoBanuii mo onpeaenenuto yposus pH u Cl” mpoBoauiocs B oauH aeHb. [IpoObl
ObuT coOpanbl B JeHb ucciegoBanus 15.01.2024, a raxxe 23.01.2024, 24.01.2024
OTpe/ieTICHNE COJepKaHWsl MOHOB METAJIOB, COTJIACHO JAaHHBIM THIPOMETIICHTpA
BBICOTA 3aJIETaHUsI CHEKHOTO MOKpoBa B ropojae HuxHeBapToBCcKe cocTaBisieT 49 cM.
3apaHee omnpeaenuin Mecta cOopa mpod, BO3MOKHOE aHTPOIOT€HHOE BO3ZCHCTBUE,
ydacTKaM TPUCBOWIM HOMEpa, HaHecu Ha kapty npusoxkenue Nel. [lepex 3abopom
IPOOBI MPOU3BOIUIN KOHTPOJIBHBIN 3aMep TIIyOUHBI, C TIOMOIIBIO AEPEBIHHON peKu
100 cm. Tak kak 3a00p MpoOBI MPOU3BOAMIICS B TIIyOb, HCIIOJIH30BAJIN TIJIACTUKOBBIM
koHnTeriHepbl ROXBOX pasmepamu: mmupuHa 39cM, ninuaaa 50 oM, rimyouHoi 50 oM,
oobem 50 smtpoB. KonTeliHep morpyxaercs Ha BCIO TIyOMHY 3ajieraHUs CHeTa,
MPOOBI «IEKAIOT0» CHETa OTOMPAIUCH MO BCEH TOIMIIE, 32 UCKIIOYCHUEM HUXKHUX 3-
4 cm (Bo um30exkaHWe 3arpsi3HEHHUS YAaCTUIIAMU TIOYBBI), HAKPBIBAETCS KPBIIIKOM.
[IpoOGsl mTpuHECTH B TIOMEIICHHWE, TasHHUE CHEra MPOXOAWIO TMPU KOMHATHOM
Temneparype. HarpeBanue cHera He IOIyCTUMO, TaK KaK 3TO MOXKET CIIOCOOCTBOBATH
MOTEPY HEKOTOPBIX JIETYUYUX KOMIIOHEHTOB, M U3MEHEHHIO TToKazanuil. [locne tasaus
cHera, otmepmwin 100 i1 B mpoMapKUpPOBaHHBIE MEPHBIC CTAKAHUYHMKH, TIOJTOTOBUIN

000pyAOBaHMUE ¥ MPUCTYTIIIIN K 3aMepam.

2.1. Onpenesenue pH o6pa3uos

pH-dakTop (BOIOPOAHBIN MMOKa3aTelb) - MEpa aKTHBHOCTH HOHOB BOAOPOJIa B

pPacTBOPC, KOJIMICCTBCHHO BbIpakaromiasa €ro KNCJIOTHOCTD. I/I3MepeHHe KHMCJIIOTHOCTH



NPUHATO aHAIM3UupoBaTh 1Mo 14- nudposoit mkane [8]. [lokazarensiM STOW IIKaIbI
COOTBETCTBYIOT CIEAYIOIINE 3HAYCHUS

— xucnas cpeaa: [H'] >[OH], mokasarenas MeHbIe7;

— HeiirpansHas cpena: [H'] = [OH], mokazaTens paBeH 7;

— menounas cpena: [H'] <[OH], moka3zatens 60mble7;

CHeXHOMY TIOKpPOBY CBOMCTBEHHO HAKOIUJIEHHME HOHOB BOAOpPOJA, YTO
crocoOCTBYET 00pa30BaHUIO KUCIION cpefbl, YuCThIi cHer, umeeT pH = 5,6. OxnHaxo,
U3BECTHO, YTO HEOOJIBIIOW YpOBEHb KHUCJIOTHOCTH SIBJISIETCS HOPMAJbHBIM, 3TO
CBSI3aHO C TEM UTO, BO BIAXKHOM Bo3ayxe mnpucyrctBytommii CO2, coeauHssch ¢
napamu BOJIbI, 3TO oOpa3yeT cjiadyro yroiabHYI KUCIOTYy. BeiMbIBasg u3 armocdepsl
H2S04 1 HNOs3, ocagku cTaHOBSITCS KUCJIOTHBIMU, UX pH 3aBUCUT OT KOJIMUECTBA, KaK
KHUCJIOT, TaK W BOJIbI, B KOTOPOW OHU pacTBOpeHBI. KHCIOTHBIE OCaIKki 00YCIOBICHBI
npucyrctBueM kKuciaoT HoSOs u HNO,, wux CcooTHOIIEHHE pEryIupyercs
OCOOCHHOCTSIMU aHTPOIOTEHHOTO BO3JCUCTBUS B KOHKpEeTHOM peruone. Ot
KUCJIOTHO — IIEJIOYHOTO PABHOBECHS 3aBUCUT TMPOTCKAHUE XUMHUYECKUX U
OMOJIOTMYECKHX TMPOIECCOB, TaK B 3aBUCHUMOCTH OT BeaW4yuHbl PH wusMmensercs
CKOPOCTh ~ XMMMYECKMX  pEaKIUil, CTeNeHb KOPPO3UMHONH  arpecCUBHOCTH,
TOKCHUYHOCTD BellecTB. KHCIOTHBIE OCaKkH, MPOCAYMBAsCh CKBO3b MTOYBY, CIIOCOOHBI
BhImemaunBaTh Al u Tsk€npie Metambl. [Ipy HOpManabHON KHUCIOTHOCTH OHHM HE
MOTJIOLIAOTCS OpraHU3MaMM, OJHAKO, MPU HU3KOW MX COCAMHEHMS PACTBOPSIOTCH,
CTAHOBSTCA JOCTYIIHBIMM M OKAa3bIBAIOT CHJIBHOE TOKCUYHOE BO3JECHCTBHE, KaK Ha
pacTeHusi, TaKk W Ha JKUBOTHBIX. lIpm moOIKMCIIEHMM BOAHBIX DKOCHUCTEM,
OOJBIIMHCTBO OPTaHU3MOB OBICTPO BHIMHUPAIOT U3-32 HEBO3MOXKHOCTH PA3MHOKEHUS
[9].

OueBunHBIMU (DaKTOpaMH, OKa3bIBAIOIIMMHU BIMSHHE Ha TMoKazateiab pH
SBJISIIOTCS:  HUCTOYHUKU  BBIOPOCOB  BpPEAHBIX BEIIECTB, MPOMBIIUIEHHbIE U
AHEPreTUYECKUE MPEANPUATHS; BBIOPOCH aBTOTPAHCIIOPTA, CKUTAHUE TOTUINBA.

C nomomisto 1udpoBoit 1adopaTopuu, a UMEHHO AaTtunka pH, mccremoBanu
YpPOBEHb  KHCJIOTHOCTH. B mporecce  paboThl  coOmogand  MOPSJIOK,

peaycMOTpeHHbIN MeToandeckumu pekomermamusimu RELEON. Ilpu npoBenennn



3aMEpOB MOAKIOYAEM JaTYMK K HOYTOYKY, CHHMaeM 3allUTHBIA KOJIIAYOK C
ANEKTPOAA, TIIATEIBHO MPOMBIBAEM HIKHIOI YacTh AUCTHUIMPOBAHHOM BOIOM,
CylIMM TpH nomomu (uiabTpoBasibHOM Oymaru. Illyn moakiIro4eHHOro JaTdyuka
MOTpYy’KaeM B CTaKkaH C HCCIEAyeMOW BOJOMW, 3amyckaem mporpammy ReleonLite,
3aMepbl MPOBOJUM B T€UeHHE 6 MUHYT, AaHHbIE 3aHOCUM B Tabiuny Ilpunoxenue 2
Tabnuua 1 Iokazanust 3amepoB pH, Boimonneno 15.01.2024. mpouecc nmpoBeneHus
3amepoB ¢ukcupyem, llpunoxenue 3. Ilocne mpoBeneHus 3amMepoB aHAIU3UPYEM
NOJIyYeHHbIM pe3ynabTaT mno mkaie Ilpunoxenue 4 Jluarpamma 1 PesynbraTsi
UCCJIeIOBAHUS 110 OTHOIICHUIO K IIKaJIe KUCIOTHO-IIEJIOYHOTO PaBHOBECHS.

[lo moay4YeHHbIM JaHHBIM MPUIILIM K CIEAYIOLIEMY BBIBOJY: B II€JIOM BO BCEX
oOpasuax ypoBeHb pH B mpenenax Hopbl, Hambojee OMU3KUM MO 3HAYCHUIO K
YUCTOMY CHery, nmpo6a Ne 1. Bonee BbICOKMI MOKa3aTesb ObLI ONpesesieH B o0pasiie
Ne 6 Ilemexonnas 30Ha yi. Jlenuna —HamnaeBa, 3TO CBA3aHO C HAJIMYKUEM CIIEIYIOMINX
¢dakTopoB: TapKkOBKa Ha  OOJBIIOE  KOJIMYECTBO  aBTOMOOWJIEH, BBICOKAs
aBTOMOOWJIbHAS 3arpy>KEHHOCTh, COOTBETCTBYET IICIOYHOU CpeJie.

[lenounas cpema Takxke ObUla BbIsiBIeHa B oOpasie Ne2 Ha TeppuTOopuu
DIIEKTPUUYECKOM MOJICTAHINH 5.

donoBas mpobda, obpazen 12 mpu onpenenenun pH paBHa 5,62, 3HaueHwHe
IpUOTMKEHO K UACTOMY CHETY.

2.2. Onpenesienne coaep:xanusi Cl- oopasuon

bnaromapst xopomeii pactBopumoct Cl” 065magaroT BEICOKOW MHTPAaIMOHHON
ciocooHocThio. Mon Cl mpucyTcTByeT mo4td BO BCEX MPHUPOIHBIX BOJAX, Malioe
KOJIMYECTBO  SIBJIAETCSl  JOMYCTUMbIM, HO TMPU TOBBIIMIEHUM KOHLEHTpPALMHU
IIPOUCXOJIUT CYIIECTBEHHOE BIIMSIHUE HAa 3KOCHUCTEMY, 30OPOBbE YEJIOBEKA, a TAKKE
paboTy OBITOBBIX MPUOOPOB, OAHUM K3 (PAKTOPOB MOATBEPKAAIONINX MPUCYTCTBHUE B
BOJIONPOBOJIHOM  BOJI€  XJIOPUJIOB, SABJSIETCA MNPUCYTCTBUE  HAKUIM, U3-3a
oOpa3ymomierocss Ha CTEHKax TpyO ocajka, TMOSIBIEHUS KOPPO3UU CHHUXKAETCA
TEII00TAaua Oarapeil u yBEJIMUYMBACTCS PAacXO]] SHEPTHHU Ha MOJOTPEB BOJAbI, TAKOU
BOJIC XapaKTEepEH HENpUSITHBIM npuBKyc. Pazaenum ¢akTopbl, BIUSIONIME Ha

comeprkanre ClI° ma mpupoaHesle u aHTpomoreHHbie. K IepBbIM OTHOCHUTCS
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MOCTOSTHHOE TMOCTYIJICHUE BOJABI U €€ JajbHelllee ucrapeHue, 3acoJIeHUe IPyHTa 10
NpUYMHE TMOJhEMa Ha TMOBEPXHOCTh BBHICOKOMUHEPAIM30BAHHBIX BOJ, YTO HE
XapakTepHO i Hamero peruoHa. K aHTpomoreHHbIM (akTopaM OTHOCHUTCS:
MIPUMEHEHHUE YA00PEHU B CEIbCKOM XO035MCTBE, BRIOPOCHI MTPOU3BOJICTB, OCHIITAHUE
JIOpOT" aHTUTOJIONIEAHBIMU peareHTaMu, CBajJku, KaHanuzaiusa. Kak 6bu10 06003HaYEHO
B BEJICHUE B HaIlleM ropojie il 00paOOTKU TOPOT U MEHIEXOIHBIX 30H UCIOJIB3YIOT
MEeCYaHO-COJIIHYKD  CMECh, IOATOMY JI0 TPOBEACHUS  HCCICIOBAHUS MBI
PEANONIOKIIH, 4TO B Mpodax Ne 6 u 11 3HaueHue OyeT BhIIIE.

Beuny orcyrctBust IIJIK nms cHe)XHOro MmOKpoBa W 3Hasl, YTO TaJlble BOJIbI
MEPEHOCST HAKOIUICHHBIC BEIIECTBA, OPUECHTUPOBAIUCH HA HOPMY XJIOPHUJIOB B BOJIE,
TaK JIJIsi CEBEPHBIX PETMOHOB KOHIIEHTpAIMsI HE JOJDKHA MpeBbimarh 10 mr/in. Peunsie
U O3€pHBIC BOJIOEMBI CUHMTAIOTCS MPECHBIMU BOJAMHU, MTOITOMY 3HAUYCHHE XJIOPUJIOB
HaxoJuTCsl Ha ypoBHe 10 Mr/i, mpu 3arps3HEHUH CTOYHBIMH BOJIAaMHU TOKAa3aTellb
Oyzet mpeBbIaTh gonyctumoe 3Hauenue [10].

Hccnenoranre mo ompeneneHuto kouieHTtpamuu Cl° B mpobax mpoBeneHo
15.01.2024 B nenp cOopa mpod. IlogroroBwim 12 npomMapKUpPOBAHHBIX MEPHBIX
CTaKaH4YMKOB, ¢ pobamu o 100 M Tasioro cHera.

[MpeaBapuTenbHO MOATOTOBWIIN JCKTPOI ONpeaestonuii konueHTpaiumo Cl,
THIATEIbHO OOMBIB JUCTHWJUIMPOBAHHOM BOJOW W BBIIEPXKAB B PACTBOpPE MPOOBI
B3ATOM ¢ yyacTka Nel2 B TeyeHHH § 4acoB, MOCJIE€ YETO MPOMBUIM U MPOCYLIWIH MPU
nomMoimy (GUIbTpOBaIbHOW OyMaru. J[laHHBIA JAaTYNK OYEHb UYYBCTBUTEIBHBIN
MO3TOMY HEOOXOIMMO aKKypaTHO O0OpamarbCs, W3MEPEHUs TMPOBOATCA C
MIPUMEHEHUEM HJIEKTpooM cpaBHeHUs. [lepen Hauamom ucciaegoBaHUS OTKPHIBAEM
3JIMBOYHOE OTBEPCTHE HJIEKTPOJA CPAaBHEHHUS, CHMMAEM 3allUTHBIA KOJIMAYOK,
MIPOMBIBAEM HAPYKHBIA JEKTPOIUTUYECKUA KITIOY JUCTIILTUPOBAaHHON Bopon. Oba
naTyuka (QuKkcHUpyeM TOpU  [OMOIIM IITaTUBOB JUISl  3aKPEIUICHUS  CTPOro
BEPTUKAIBHOTO moJiokeHusa. [loakmrouaem JaTyuk, 3amyckaeM MpOrpaMmy,
ANEKTPOAbl MPOMBIBAEM TMOCJIE MPOBEACHUS Kaxaoro 3amepa. llomyueHHbie
pesynabTathl  (QukcupyeM B Tabnuny Ilpunoxkenue 2, XOJ HCCIEIOBAHUS

3adukcupoBan [lpunoxenue 5, Bpemst poBeACHUS 3 MUHYTHI.
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[lonyueHHble 3aMepbl MO YMOJYAHUIO UIYT B MOJIAPHOM KOHIIEHTpAIIUH,
MOATOMY OBUT TPOBEAEH MEPEBOJ B MACCOBYIHO KOHIEHTpPALUIO TPU MOMOIIU
dopmyasl: C=M*n/V, a taxxke pasgaenuth Ha 1000, yTOOBI MPUBECTH 3HAYCHHE B
MUJUTUTPAMMBI Ha JIUTP.

[lo Tabnuie pe3ynbTaTOB BUIWM, YTO HAIIU MPEINOJIOXKEHHUS O TOM, YTO
koHneHntpamuss ClI° ma yuactkax yn. Jlenmna — YamaeBa 0.15 wmr/nu BOM3M
[MamsitHuka nokoputensim Camotiopa 0,162 mr/n, B JlutepaTypHOM CKBepe Takke
HaOIr01aeTCs HEOOJIbIIIOE MOBHIIICHNE 3HAYEHHUS, TaK KaK CKBEp HAXOIUTCS BOJIM3U
KpYIHOTO mepekpectka. B npunoxkenuun 5 quarpamma 2 mpecTaBiIeHbI MOTyYeHHbBIC
3Ha4YeHMs, Haubojee TMpueMJieMble pe3ylbTaThl OBUIM OMNpeaeNeHbl B Mpodax
1,2,7,8,10. B 1menom Bce TMOJy4YCHHBIC 3HAYEHUS JOMYCTUMBI, HE OKAa3bIBAIOT
CYIIIECTBEHHOT'O BO3JICHCTBUSI Ha DSKOCHCTEMY, HO KOJMYECTBEHHBIM I1OKa3aTelb
COJIepKaHMsI XJIOPHUJIOB OKa3bIBaeT BIMSHUE Ha YpoBeHb pH.

2.3. OnpenaesieHue cojep:KaHusi HOHOB METAJLJIOB

[Ipu onpeneneHuu coaep:kaHuss HOHOB METAIIJIOB HEOOXOIUMO MOHUMATh, YTO
OJIHU M3 HUX KpaiiHe HEeOOXOAMMBI JIJIsl )KU3HEHHBIX MPOILIECCOB YEJI0BEKA, >KUBOTHBIX
U pacTeHu# - OMOTeHHBIE BJIEMEHTHI; APYrue MPUBOIAT K HaApYIIEHUIO B pabore,
OTPaBJICHHUIO WM THOEIM — KCEHOOMOTHKH (4UyXable >KuBoMmy). B  oxpane
OKpYXaIOIeld Cpellbl Cpeld TOKCUYHBIX METAJUIOB BBIJIETSIOT HanboJiee OIMACHYIO
rpymmy: Cd, Cu, As, Ni, Hg, Zn, Pb, Cr. OgHuM u3 3HAYMTEIBHBIX CBOWCTB
HEKOTOPBIX METAJIOB SIBIISIETCS KOMIUIEKCOOOPa30BaHUE PA3IMYHOM yCTOWYMBOCTH,
KOTOPO€ 3aBHCHUT OT KHUCJIOTHOCTH CpE€Jbl, TO3TOMY CTEIEHb BO3/IECHCTBUS HOHOB
METaJVIOB MOKET OBbITh, KaK CTUMYJIUPYIOIIECH, TaK W YTHETAIOUIEH, TO SBISCTCS
OJIHUM W3 apTryMEHTOB B MOJIb3y MPOBEICHUS MOHUTOPUHIA IO OINPEIEICHUIO UX
COJICpKaHMUSI.

HccnenoBanue npoBoaunaoch B 2 stamna. s onpeneaeHusi HOHOB METAJIOB
mpoOBI COOMPAIOTCSI HETIOCPEACTBEHHO TIEPET MCCIEIOBAaHUEM, C COOIIO/ICHUEM BCEX

TpeOoBaHUl K 3a00py U TPAHCIIOPTUPOBKE.
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Onpenenenue coaep:kaHus HOHOB MeTauioB mnpoBoawiock 24.01.2024 B
ucneiTarenbHol nadbopatopun FOrpanedreras. IIpoGonoaroroka 23.01.2024 Ha
0a3e nmadoparopun PakynbreTa 3K0JI0ruK U nHxkuHUpUHTra HBI'Y.

1 —it sran mpo6onoaroroBka llpunoxenue 6, MpoBoAUIach B COOTBETCTBUU
ITHJI @ 14.1:2.253-09 MeToaunka BBIIIOTHEHUS U3MEPEHUN MACCOBBIX KOHIIEHTPALIUI
amroMUHMS, Oapusi, OepwuIusi, BaHAAWs, >Kele3a, KaaMus, KoOalbTa, JUTHS,
Maprasiia, Meau, MOJuO/ieHa, MBIIIbsIKA, HUKEJIS, 0JI0Ba, CBUHIIA, CEJIEHA, CTPOHIIUS,
TUTaHa, XpOMa B MPHUPOJHBIX U CTOYHBIX BOJAX METOJOM aTOMHO-a0COpPOIIMOHHOM
CHEKTPOCKONHUHU C TMOJIb30BAHUEM AaTOMHO-a0COPOIIIIMOHHOIO CIEKTPOMETpa C
BJIEKTPOTEPMUUECKON aTOMU3ALIUEH.

Pe3ynbpTarhl ucclienoBaHUS COAECPKaHWS HOHOB METAIJIOB MPEJCTABICHO B
npuinoxxenun 7 Tabnuma 3. OpuentupoBanuck Ha IIJIK B Bome, B 1enom
OOJILITMHCTBO 3HAYECHWI HE TPEBBIMIAIOT yCTAaHOBJICHHBIX HOpM. Ho B 4x mpobax
¢ukcupyeTcs: IpeBbIICHUE Kelle3a, U B OJHOM CBUHIA. B Tabnuie >Tu 3HaAUYECHHS
0003HauYeHbl KpacHbIM. KpUTHUeCKUX 3HaYEHUH BBISBIEHO HE OBLIO, HO MPHU MOCATKE
pacTeHUil B MOYBY C MOBBIIIEHHBIMU IOKA3aTEIIMU COJIEPKAHUS MOHOB METAJUIOB,
OHO MOXET HE TPIXKHUTHCS WIM IJIUTEIbHOE BpEeMsl HAXOIUTHCS B OOJIE3HEHHOM
COCTOSIHUHU.

3akJaoueHue
Nudopmamuss 00 HKOJOTHMYECKOM COCTOSSHUM OKPYIXKAIOIIEH cpeasl Bceraa

aKTyaJbHa U UHTEPECYET JI000ro Yel0BEKa, TaK KaK HAMPSIMYIO BIMSIET HA 3J0POBbE.
B xonme mpoBeneHHOW pabOTh OBUTM peann30BaHbl BCE 3a7add, HCCICIOBAHHE
XUMHYECKOTO COCTaBa CHEXHOTO TMOKPOBA B Pa3IWYHBIX (PYHKIIMOHAIBHBIX 30HAX
HuxueBapToBCKa, ompenereHue TEXHOTCHHBIX (PAKTOPOB, BIUSIONIUX HA YPOBCHD
3arpsI3HSOIINX BELIIECTB.

Pe3ynprarel, mosy4yeHHbIE B XOJA€ MPOBEIECHHBIX MCCIIECIOBAHUM, CPAaBHHWIH C
HAOJIOICHUSIMU PETHOHALHOTO MOHUTOPHWHIA CHEXHOTO TOKPOBAa HAa TEPPUTOPHH
XMAO-Orpa 3a 2019r., npexncraBieHHblE B HEM JaHHBIE TOBOPAT O TOM, 4YTO
CHEXHBIN MOKPOB OTJIMYAETCS MOBBIIICHHBIM COAEPKAHUEM CYIb()ATOB, HUKEIS U

XpoMa, a TakKe cTabmin3anneit oOIero coiepxaHus xeesa.
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JlaHHBIC TIOJYYCHHBIE B XOJIC HAIIMX HCCIEIOBAaHUI TOBOPAT O TOM, YTO BCE
3HaUCHUs B TMpPHUACIAX JOMYCTHMBIX. B HEKOTOphIX MpobOax OBLJI0O OTMEYCHO
HE3HAUNTEIBHOE TIOMIIEIaYnBaHie, HAWOOJbIee BIUSHAEC HAa BeauuuHy pH
okaszeiBaeT coepxkanue CO, B BO3ayxe, TOITOMY 3HAUCHUS 0)KHIAEMBI, CBSI3aHO ATO
C TeM, YTO H3-3a HHU3KHUX TEMIICPATyp aBTOBJIAJCIbIBI BHIHYKICHBI IMPOTPEBATH
aBTOMOOWJIM YaIle, BCICICTBHE YETO KOJIMYECTBO BHIXJIOMHBIX Ta30B YBEIUIMBACTCS
(BBIIEISAIOTCS CBWHEI] M €r0 COCJAMHCHHUS, JTUOKCHJ a30Ta, caxa, CCePHUCTHIN
aHTUIPUJ, OKCUJ yriepona, O€H30JI, KCHIION, TONyol). B Mectax XpaHeHwHsI, pO3IuBa
roproue-cMa3zouHbix MatepuasioB Ha A3C (OeH3UH, AU3TOIUTMBO, Macjo) B aTMochepy
BBIJICIISIFOTCS TIPEJICIIbHBIE U HETPEACIbHBIC YTIIEBOAOPOIbI, TOMYOI, O€H30JI, KCHIIOM,
STHIOCH30J, CEpOBOJOpPOA. B  paifoHe JIIEKTPUYECKOW TIOJACTAHIIMH  TaKKe
3a(UKCHPOBAHO HEOOJBIIIOE YBEIMUCHHE ITOKA3aTENs, TAK KaK y4aCTOK HaXOJIUThCS Y
JIOPOTH, U COCEJICTBYET C TOPOJCKOW KOTENBbHOH. Tak Kak Taibie BOJBI IMEPEHOCAT
HAKOIUICHHBbIE B TEUEHHWE 3MMHEr0 Mepuojia pa3InyHble BEIIEeCTBA, IOKAa3aTelhb
KACJIOTHOCTH TIOYBBI MEHSETCs, MO3TOMy PH Tanbix BOJ SBISETCS BECOMBIM
UHANKATOPOM aHTPOIIOT€HHOI'O BIMSHUS HAa CEIUTEOHON TEPPUTOPUH.

Omnpenenenrne MOHOB METANIOB UMEET CBOIO CIENU(PUUECKYyI0 OCOOEHHOCTh B
CBS3M C TEM, 4YTO METaUIbl LUPKYJIUPYIOT C OCaJKaMHu, BOJAOW U BO3IYXOM.
[IpobGreMaTHYHOCTh TIPU OTOOPE aHAM3E CI0KHOCTH MPOO BO3AyXa HACBIIICHHOM
COCTaBE U CIEKTPE XUMUYECKUX DIIEMEHTOB, COJIEP)KAaHUE METAJJIOB B aTMOC(HEPHOM
BO3/IyXe HE KOHTPOJUPYIOTCS, B CBSI3U C Y€M MOHHUTOPHHI CHEXHOTO IOKpPOBa
ABJISIETCSL 00Jiee JOCTYIHOM albTEPHATUBOM, OTPAXKAIOIIEH BIUSHUE aHTPOIOTE€HHBIX
(GakTOpOB Ha SKOJOTUYECKYIO OOCTAaHOBKY B TOpOJZI€, BOIPOCE COACPKAHUSA U
HAKOIUJICHUS] HOHOB METAJIJIOB.

JIist  yCTaHOBIIEHHWS  KOJWYECTBEHHBIX CBSA3CH MEXIy IOKa3aTeIsIMU
conepkanusi Cl', MOHOB MeTa/IoB, KHCIOTHO — IIEJIOYHOTO PABHOBECHS CHEXHOTO

ITOKPOBA M IMOYBHI OYyJIET MPOBEJICH 2 Tall UCCIICTOBAHMUS.
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IIpuwioxenue 2

Ta6auma 1 Pesyabsrartsl. [loka3anus 3amepos pH,Cl” Bbimosineno 15.01.2024

Ne mpoobI pH Copnep:xanue Cl/ Conepxanue Cl/ mr/a
MOJIB/JT
1. 5,69 0.194 0,0689
2. 7,26 0.727 0,0258
3. 6,38 1.068 0,0379
4. 7,02 1.626 0,0577
5. 6,83 2.253 0,0800
6. 7,32 4.23 0,1501
7. 6,4 0.743 0,0264
8. 6,25 0.65 0,0231
9. 6,44 1.366 0,0485
10. 6,68 0.392 0,0139
11. 7,06 4.569 01622
12. 5,62 1.05 0,0373
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IIpuioxkenue 3
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Ipunoxenue 4
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pPaBHOBeCHUSA

JAunarpamma 1

3 | I 6.38
2 | 726
1 | I 5.69
3HaueHue pH CreneHb KUCNOTHOCTM NOYB
Hwxe 4,5 CwvnbHokucnble
45-50 CpeaHekucnble
5,1-5,5 Cnabokucnble
5,5-6,0 Brnuskue k HelTpansHbIM
6,0-7,0 HentpanbHbie
7,0-8,0 LLlenoyHble
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IHpuioxenue S

JAuarpamma 3HayeHuii KoHuenrpauuu CI°
1

12 2

[11, 4.569
11 3

20035@ Ceryra Y Y ",ﬂ‘u-w-‘l‘n

176940,6 -

man
w/n

garan vomerp ] aam . anps wons (]
1731149 =

Oopazeuy 4 Oopazey 5 Odpasey, 6

21



A = n Jorun donwerp | [ Aeremreunspanpe faraik Uosmerp

208010,6 ||~ 185000,6 <

Oopaszey 10 Oobpazey 11 Oopazey 12

Pa6ora Haa NpaKkTHYeCKOH YaCThI0 HCCJIEI0OBAHUS




23



Ipunoxenue 6
IIpoGonoaroroska

24



Tadaunna 3 Pe3yJbTaThl HCCJIEI0BAHUSA COACPKAHUSA HOHOB METAJIJIOB

Ne | Fe <0,3 | Mn<50 | Cu <1 Pb<0,01 | Ni<0,02 | Cd<0,001 [ As<0,01 |Cr<0,05 |Zn<1

1 {0,1468 |0,0104 |<0,0010 |< 0,0020 |<0,0050 | <0,00020 | < 0,00025 | < 0,0025 | < 0,0050
2 10,2784 | 0,019 |<0,0010|<0,0020|<0,0050 | <0,00020 | <0,00025 | <0,0025 | < 0,0050
3 10,1444 |0,0127 | <0,0010 | <0,0020 | <0,0050 | < 0,00020 | < 0,00025 | < 0,0025 | < 0,0050
4 10,2649 |0,0156 | 0,0022 |[0,0509 |<0,0050 |< 0,00020 | <0,00025 | <0,0025 | <0,0050
5 10,2264 |0,0147 | <0,0010|<0,0020 | <0,0050 | <0,00020 | < 0,00025 | < 0,0025 | < 0,0050
6 |0,5681 |0,0239 |0,0011 |<0,0020|<0,0050 |<0,00020 |<0,00025 |<0,0025|<0,0050
7 10,3794 |0,0219 | 0,0016 |<0,0020|<0,0050 |<0,00020 |<0,00025 | < 0,0025 | < 0,0050
8 10,1436 (0,01/9 |<0,0010|<0,0020 | <0,0050 | < 0,00020 | < 0,00025 | < 0,0025 | < 0,0050
9 10,3717 |0,0228 | 0,0403 10,0169 |<0,0050 |<0,00020|<0,00025 |<0,0025|<0,0050
10 [ 0,1546 | 0,0244 | 0,0094 |<0,0020|<0,0050|<0,00020 | < 0,00025 | <0,0025 | < 0,0050
11 {0,5054 |0,0376 [0,0046 |<0,012 |<0,0050|<0,00020 |< 0,00025 |<0,0025 | < 0,0050
12 {0,1703 | 0,0270 |{0,0019 |<0,0020|<0,0050|<0,00020 | < 0,00025 | <0,0025 | < 0,0050
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Ta6auna 3 CpaBHeHHe Cpe/IHEro ColAep KaHusl 3arpA3HAIIIMX BemecTs, pH B
npodax cHe;kHOro nokposa no XMAO-IOrpe u B ropoge HuxxneBapToBcke

[Tokazarens Hanusie o XMAO- TenneHuus JlaHHBIE MIOJIyYEHHBIE B XOE
Orpe 3a 2019r. cp.3n 10 OKPYI'Y MIPOBEACHHBIX UCCIIEIOBAHUM Cp.3H.

pH 5,77 MO AIEJIaYUBaHNe 6,694
CI 1,58 YMCHBIIICHUE 0,061

XKeneso oOwee, 0,07 cradbmim3anus 0,2795

mr/am®

CBuHer, Mr/am° 0,004 YMCHBIIICHUE 0,149783

[ueK, Mr/om° 0,017 yBeIHYeHUE <0,005

Mapraner, 0,007 YMCHBIIICHUE 0,020067

mr/am®

Hukenb, Mr/mm° 0,004 YBEIIMYCHHE <0,005

Xpom, mr/am° 0,011 yBEIMYEHHUE <0,0025

Meb, mr/am° - - 0,14978

Kaamuit, mr/mm® - - 0,0002

MBIIBSK, - - 0,0025

mr/am®

26



	Введение
	1.  Теоретическая часть
	1.1. Теоретическая часть
	2. Практическая часть
	2.1. Определение pH образцов
	2.2. Определение содержания Cl- образцов
	2.3. Определение содержания ионов металлов
	Заключение
	Список использованной литературы
	Приложения
	Приложение 2
	Таблица 1 Результаты. Показания замеров рН,Cl- выполнено 15.01.2024
	Приложение 4
	Результаты исследования по отношению к шкале кислотно-щелочного равновесия

