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HALLA MUCCUA

Mbl B HALL « OKOCTEX» cuntaem, 4to CTOYHblE BOAbl — HE 4>
MNPOCTO BaXHbIN, a 6ecLeHHbIN NPpUPOAHbIN pecypc. Beab nMeHHO /ol
OHM CNOCOBHbI yOOBNETBOPUTL PACTYLLNIA CIPOC Ha NOBTOPHOE
MCNOSib30BaHNE CTOYHbIX BOA,.

Mol 3a6oTuMcs 06 okpyxKatoLlen cpeae n BHOCUM CBOM
BKMag B JOCTUXKEHNE YCTONYMBOro pa3BuTUS nNraHeTbi!

CokpalliaemM KOnmM4yeCcTBO HEOUYMLLIEHHbIX CTOYHbIX BOA
N OTXOOOB OYUCTKKU, obecnedynBaem nx besonacHoe
N SKOHOMWYECKM BbIrOAHOE NOBTOPHOE UCMOMb30BaHME.

ecosgroup.com
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UCTOPUA

Camoe rnaBHOE — 3TO KM3Hb,
a XXW3Hb — 3TO Npupoaa.

OcHoBaTtenb OKOC Npynn 3y6os M.

2017

2016

1990

1991

M)

2005

N\

2010

M)

U

OcHoBaHve KomnaHun. Muxaun
leHHagbeBuy 3yboB 06beaNHMN
KOMaHAy OMbITHBIX UHXEHEePOB
ANs NPOBeAEHNs Hay4Ho-
uccnepoBaTtenbckux paboT B
obnactu BogocHabxeHus 1
BOJOOTBEAEHNUS.

2015

9

Pa3paboTka 6noyHbIX cTaHUuiA
OUUCTKU CTOYHBIX Boa EPLU®,

B OCHOBY KOTOPbIX MOMOXEH
MeToa UMMoBunusaummn
MWKpPOOPraHU3moB Ha
cuHTeTudeckon sarpyske EPLL®.
[Mony4eHbl naTeHTbl

Ha TexHonorun 1 obopyanoBaHue.

2014
M)

U

OTKpbITME COBCTBEHHOMO
NPOU3BOACTBA OYUCTHBIX
COOpYXeHuii B

r. HoBouepkaccke, 4To
NO3BOSIUIIO MOBBLICUTbL KAaYeCcTBO
OYNCTHBIX COOPYKEHUI 1
CHU3WTb U3AEPXKKN.

2013
M)

N\

Havano dpopmupoBaHus
XOMNAMHIOBOW CTPYKTYpbI
OKOC Ipynn. OcHoBaHue
[OYEePHUX NpeanpusaTui
000 «3KOCMPOM»

n 000 «3KOCepsuc».

2011

—~ )
O— O U O U
COBMECTHO C CayA0BCKUM CosgaHnne 000 «KB OKOC». PecTpykTypusaums MpnceoeHne Hay4HOMY 3anyck npoekTa CospaHvie cobcTBEHHOrO

napTHepPoOM AaH cTapT
npoekty «SRP-300 Pilot
Plant».

2019

3anyck npoussoacTBa
E€MKOCTHOrO 1
3MEeKTPOMEXaHUYECKOro
obopyanoBaHusi.

2021

)

KOMMaHWW 13 BEPTUKANbHO
VHTErpypoBaHHOro XonauHra

B rMGKyto rpynny C BbiAENEHUEM
KIMHOYEBbIX Crieuyanusaumi

B CaMOCTOSITENbHbIE
npeanpusTus,

ob6beanHeHHble ynpaBnstoLLe
KoMnaHuen n paboTtatoLwye noa
HOBbIM BpeHaoMm.

2022

M)

KONNEeKTUBY Nof, PyKOBOACTBOM
ocHoBaTtensi komnanum M. .
3yboBa npemun MNpaBuTenbcTBa
Poccuiickon ®epepaunn B
obnacTvt Haykv U TeXHUKU 3a
Hay4yHoe o6ocHoBaHue,
pa3paboTky v BHeApeHue B
NpakTUKy HOBOW B1oTexHonorum
OYMCTKM CTOYHBIX BOZ C y4acTuem
Anammox-6akTepuii.

2023

)

PEKOHCTPYKLN
OYMCTHBIX COOPY>KEHUIA
«MaHdyxa»

B r. Op-Pusa, KoponescTeo
CaypoBckasi Apasusi.

2025

)
A

npoekTHoro nHctutyta OO0
«HOXHbIN MPOEKTHBbI
VHCTUTYT».

Havano yHvkanbHbIx
COBMECTHbIX UCCNEefoBaHuiA C
WHcTuTyTOM MUMKpoBuonorum
M. C.H. BuHorpaackoro.

CTponTenbCTBO KOMMIEKCOB
OUNCTHBIX COOPYXKEHUI
NPOMBILLNEHHBIX CTOYHbIX BOA,
ana LICKMC OO0 «HOBAT3K-
MypmaHcky», r. MypmaHck,

14 400 m3/cyT.  onTOBO-
pacnpefnenuTenbHoro LieHTpa
MWPATOPT, r. Jomoaenoso,

2 900 m¥/cyT.

N\

OTKpbITUE COBCTBEHHOMO
Hay4YHO-MCCnenoBaTenbLCKoro
ueHTpa OKOCTEX

C XMm4eckoi nabopaTtopuen.

N\

Mpoeenexune HUL SKOCTEX
OMbITHO-MPOMbILLIIEHHbIX
MCMbITaHWIA Ha MUMOTHBIX
ycTaHoBKax Ha nroliazke
NPOV3BOACTBEHHBLIX OUYUCTHBIX
coopyxeHuit AO «Cunbyp-
Xvmnpom».

"

O6yyeHo 6onee 350 coTpyaHWUKOB

pasnuyHbIX NPeanpUsTUA No
nporpaMmam B o6nacTu
BOZOMOATOTOBKM W OYUCTKU
CTOYHbIX BOA,.

BepeTcsa cTponTenbCTBO MoKanbHbIX
OYUCTHBIX coopykeHui ans H3HM

r. HoBolaxTuHCK ¢ nocneayowmnm
NOAKIMIOYEHNEM K FOPOACKON CETU.
BbinonHsaeTcs peKoHCTPYKLUKA
rOpPOACKNX OYUCTHBIX COOPYXXEHWIA C
yBENnMYeHnem NpousBOAUTENBHOCTH

¢ 9000 go 18 000 m3/cyT.




COCTAB HAYHHOI'O COBETA

B Hay4yHbIn coBeT HLL «OKOCTEX» BXoOAaT BbICOKOKBaNMUUMpOBaHHbIE CrieunanuncTbl.

Cpean Hux— naypeathbl npemumn NpasutenbctBa Poccuickon ®egepaumm
B 0611aCTM HAyKN U TEXHUKMN.

3y6oB M. T. HoxeBHukoBa A. H. BunbcoH E. B. 3y6oB I'. M.
K.T.H., 3aCMy)XeHHbI n3obpeTtaTens, 0.6.H., 3aB. nabopatopueii K.T.H., AOLEHT, YreH TexHNn4eckoro K.T.H., MBA, naypeat npemun
naypeat npemum lNpasutensctea PO aHTPOMOreHHbIX MecT 0BUTaHNs coeTta M)KKX PocToBckoi obnactu MpaButensctea PO

(MHcTuTyT MUkpobuonorun GULL PAH),
naypeat npemuu lNMpasutenscrtea P

ecosgroup.com



AOEATEJNIBHOCTb HAYYHOIO COBETA

Ha Hay4HbI cOBET BO3naratoTcs
cneaywowme pyHKUUNn:

—

ecosgroup.com

OpraHu3aums, KOoOpAMHaLMS 1 KCNepTHasA OLeHKa Hay4YHOM
1 Hay4dHo-npakTnyeckon aearenbHocTn HULL «GKOCTEX».

OnpepeneHne NepcnekTUBHLIX HanpaBrieHui, B TOM YUCHe 3KCnepTHas
OLleHKa pyKOBOACTB, MOHOrpaduin, ctaten 1 3asiBoK Ha NaTeHThbl
cotpygHukoB HAL, «BKOCTEX».

PaccmoTpeHue 1 yTBepXaeHe NnaHoB, NporpamMmm 1 OTYETOB O
NPaKTUYECKON, Hay4YHO-UCCNen0BaTENbCKOW, Hay4YHO-METOANYECKON 1
obpasoBatenbHou paboTe.

PaccmoTpeHre BONpoCOoB Mo NOAroTOBKE U MOBbILLEHWIO KBanudmKaLumm
COTPYAHUKOB. [pUHATME peLleHnst 06 UX y4acTum B KOH(EPEHLUSIX,
KOHrpeccax 1 ceMmHapax.




HAMPABJIEHUA OEATEINIbBHOCTHU

b

ecosgroup.com

Pa3pa6aTb|BaeM MHHOBALUMNOHHbLIE TeXHOJIOTnUM!.

MpepoctaBnsem HayKOEMKME YCryrn No SKCnepuMeHTanbHoOMy
060CcHOBaHNIO paboTOCNOCOBHOCTM TEXHONOIMIA U CO30aHUI0
KOHKYPEHTHO CNOCOBOHOM NpoayKumn B 0611acTu O4MCTKN
NPUPOAHBIX, CTOYHbLIX BOA U YyTUNM3aLMM OCaOKOB.

OcyuecTBnsieM Hay4HO-UCCIeAoBaTeNbCKyHO
AEeATeNbHOCTb.

[ns peanusaummn o0 bsBMNEHHbIX LIENeN NPOBOAMM NPUKNagHbIe
Hay4Hble nccnenoBaHus, onpeaenswowme obLmnn noTeHuman
OKOC lMNpynn, 4To Cco3gaeT ycnoBus ANs LUMPOKOrO NpUBeYeHns
TanaHTNMBOW MOJSIOAEXN K HAYYHOW AEATENbHOCTU.

Hawa komaHpa BepuT B 6yayuiee ¢ pa3sBUTbIMM
TEXHONOrMsiMM1, paunoHanbHbIM UCNONb30BaHUEM
pecypcoB U coxpaHeHueM OKpyXxatolien cpeabl!




PA3PABOTKH

HeatenbHocTeb HUL «9QKOCTEX» 1 genaptameHTa nepcnekTUBHbIX pa3paboTok
AKOC lNpynn HanpaBneHa Ha NpuKnagHble uccnegoBaHnsa U BHeapeHue
HOBEMLUNX, 3aLUMLLIEHHbIX NATEHTAMMN TEXHONOMMIN N pa3paboTok.

TexHonorusa IBR®

TexHonorus IBR® (Immobilized Biofilm Reactor) —peaktop ¢ npukpenneHHowm
O1ONNEeHKON, OTHOCUTCA K CNOocobaM OUMCTKN CTOYHbIX BOO MUKPOMOITIOPO OMOMMEHKMN,
NPUKPENSIEHHON K UHEPTHOMY HEMOABMXKHOMY HOCUTENIO, MOMELLEHHOMY B pe3epByap
(rnopeakTtop).

TexHonorus LBR®

TexHonorna LBR® (Laminar Biological Reactor) otHocutca k MmeTogam
BMONOrMYeCcKon O4YNCTKN CTOYHBIX BOA, CBOOOAHOMMABAOLWMM aKTUBHbBIM UITOM, MPU
KOTOPOM KayeCTBEHHasi O4MCTKa JOCTUraeTCs 3a CHeT CO34aHNsi PAaBHOMEPHO
pacnpeneneHHon TEeXHOMOrMYECKOW Harpy3kmn B TEHEHME CYTOK Ha BCE COOPYXKEHWSI.

CuHTeTMyYeckas 3arpy3ka EPLU®

EPLU® npeacrasnseT coboil «CUHTETUYECKME BOAOPOCHNY, ABMSAIOLLMECH HOCUTENEM
BuonneHkn npyu GMONOrMYEcKon OUMCTKE N AOOYMCTKE UK PUNBTPYIOLLEN CPeaon npu

S " - 2
pasMeLLeHnn B unbTpax TpeTndHom ounctku. EPLL® narotasnusaeTcs n3 ! ; § ; ; i ; : ; :; F
CUHTETUYECKNX BOSTOKOH, NONEPeYHO BNETEHHbIX B BUAE LLETUHbI B o R = &*; s
CKPYYEHHbIN CepaeYHVK U3 HEPXKaBetoLLEe NPOBOJSIOKMN. .
i & L AR
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UCCINEOOBAHUA

Mol B HAL, « OKOCTEX» npoBOoAUM UCCrieaoBaHus,
KOTOpbIE COYETAKOT HayKy N NPaKTUKY, U BHEAPSIEM

HOBEWLLME 3anaTeHToBaHHble padpaboTtkn AKOC Mpynn.

OpHa n3 pabot OKOC Npynn — nccnegoBaHve ponu 6akrepuin Anammox
B OYMCTKE CTOYHbIX BOJ, C BbICOKMM COAEpXKaHWeM asoTa, KOTopoe
NPOBOAMMIOCHL COBMECTHO C VIHCTUTYTOM MUKPOBMOMornm um.
BuHorpagckoro PAH. B 2014 roagy ata pabota 6bina yaoctoeHa rnpemmm
[paButenscrea PO «3a Hay4yHoe o6ocHOBaHWE, pa3paboTky 1 BHegpeHue
B NPaKTUKY HOBOW BUOTEXHOMOMMN OYUCTKM CTOYHBIX BOA, C y4acTUEM
aHaMMOKC-6aKTepuny.

ecosgroup.com

TEXHOJ10I''UA
ANAMMOX

HYJIEBbIE MOKA3ATENMU
NO OCTATOYHOMY
AMMOHUMNHOMY A30TY


http://government.ru/docs/17037/
http://government.ru/docs/17037/

OnbIT UCCNEOQOBAHUN

i - o

OnpefenexHne TEXHOMOIMYECKON CXEMbl OYUCTKM MOBEPXHOCTHBIX CTeHOoBble UCCNENOBAHNSA NPOBEAEHUSI GUONOTMYECKON OUUCTKM OnbITHO-NPOMBILUNEHHbIE UCTbITAHNSA TEXHONOMNN AO0YNCTKN
CTOYHbIX Bof Ha 06bekTe «TepMuHan no nepeBanke MUHEPanbHbIX MMUTaTa CTOYHbIX BOA NPOM3BOACTBA Macen 1 npucagok 000 cTouHbix Bog AO «CUBYP XUMIMPOM»
06peHunii B MOPCKOM TOProBOM NopTy YcTb-Jlyrax «JNK-MHTEPHELLHJIT» Ha obbekTe: «Komnnekc no npon3BoacTBY C LieMblo co3aHnsa 3aMKHYTOro BoaoobopoTa npeanpusatus

NpucazoKk B T. BOJ'IFOFQBQ»

-
’
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VicnbiTaHve cMcTembl 3aMKHYTOro Bogoo6opoTHOro umkna OnTumusaums npotecca OUOXMMUNYECKON OYUCTKN CTOYHBIX BOA OT 6e3BpexuBaHue T| HOOKUCTTIAEMbIX OTXO040B METOAOM

MPOMBbILUNEHHbIX NPEANPUATHN HWU3KOMOIEKYNAPHbIX CIMPTOB CBEPXKPUTUYECKOTO BOAHOTO okucreHusi (CKBO)
ecosgroup.com 9



https://ecos-tech.ru/ochistkaimitata12
https://ecos-tech.ru/ochistkaimitata12
https://ecos-tech.ru/ochistkaimitata12
https://ecos-tech.ru/ochistkaimitata12
https://ecos-tech.ru/ochistkaimitata12
https://ecos-tech.ru/ochistkaimitata12
https://ecos-tech.ru/ystluga
https://ecos-tech.ru/ystluga
https://ecos-tech.ru/ystluga
https://ecos-tech.ru/ystluga
https://ecos-tech.ru/ystluga
https://ecos-tech.ru/provedenieopitnopromishlennihispitanii
https://ecos-tech.ru/provedenieopitnopromishlennihispitanii
https://ecos-tech.ru/provedenieopitnopromishlennihispitanii
https://ecos-tech.ru/provedenieopitnopromishlennihispitanii
https://ecos-tech.ru/provedenieopitnopromishlennihispitanii
https://ecos-tech.ru/6
https://ecos-tech.ru/6
https://ecos-tech.ru/1
https://ecos-tech.ru/1
https://ecos-tech.ru/3
https://ecos-tech.ru/3
https://www.ecosgroup.com/experiense/filter/industry-is-исследования/apply/

CO3OAEM CErogHs

ObesBpexnBaHmMe CTOMKMUX OPraHNYECKMUX 3arpsisHEHNN
METOLOM CBEPXKPUTMYECKOro BoagHoro okucreHns (CKBO).

OCHOBHOW LieNnblo NccreaoBaHUn IBNSIETCA Co3AaHne YCTaHOBKM,
nossonstoLlen npumeHaTe metog CKBO ans pelueHms
TEXHOSOMMYeCKMX 3a4a4y yTUnmM3aLmm BbiICOKO KOHLEHTPUPOBAHHbIX
CTOMHbIX BOA U OTXOA0B pa3fnnyYHbIX NMPOMU3BOACTB.

OnTMMmn3aums npouecca GUOXMMNUYECKON OYNCTKU CTOYHbBIX
BOZ OT HU3KOMOSEKYNSAPHbLIX CNMPTOB U YrNeBo40opOa0B.

O6bekToM nccnegoBaHum, B YHaCTHOCTH, ABNSAKOTCA NOBEPXHOCTHbIE
CTOYHbIE BOAbl a3POMNOpPTOB, 3arpsA3HEHHbIE NPOAYKTaMU
nNpoTMBOOGNEeANHNTENBHON 06PabOTKM BO3AYLLUHbLIX CYA0B.

10



CO3OAEM CEIroaHA

TexHonormsa 04YMCTKM BbICOKOKOHLIEHTPUPOBAHHBLIX CTOYHbIX
BOA, codepKalumx aesnHpurumpyowme cpeactea, Hanpumep
YeTBEPTUYHbIE aMMOHUeBLIE coeanHeHus (HAC).

Llenbto HacTosiwen paboTbl sBnseTca pa3paboTka TEXHOMOrmm
OYMCTKM CTOYHbIX BOA a3pOnopToOB C y4ETOM NMOCTYNSEHUs Ha
OYMCTHbIE COOPYXEHUSA COAEPKMMOro BUOTyaneToB BO3QYLUHbIX
CYAOB, NPW UCNONb30BaHUN B Ka4eCcTBe Ae3NHPULMPYIOLLErO
cpeacTBa peareHTOB Ha OCHOBE YETBEPTUYHBLIX aMMOHUEBBIX
coeauHenunn (YAC).

Cnocob rnybokon KOMMNIIEKCHON OYUCTKM
BbICOKOKOHLEHTPUPOBAHHbLIX MHOTOKOMMOHEHTHbIX
JomnbTpPaTOB NOSNIOHOB

Lenbto geatensHoctn HALL SKOCTEX saBnseTcsa cosganve
YHUBEpPCAIbHOIMO KOMMIEKCHOro TEXHOMNOMMYeCKoro noaxona K
ouncTke punbTpaToB NonmroHoB TEO B yCNOBUSX M3MEHSAOLLNXCS
KOHLEHTpauun 3arpAa3HSAOLLINX BELLECTB B 3aBUCUMOCTH OT

BO3pacTa nonuroHa. 11



CO30AEM CErogHs

OcobeHHoCcTM nonyyeHns ButammHa B12 ansa npomnssoacTtsea
KOPMOBbIX CMeceln Ha OCHOBE BMOLIEHO30B BMOpeakTopoB Ars
OYMCTKN CTOYHbIX BOA,.

3apayen Hay4Ho-MccnenoBaTenbCKon paboThl ABNAETCA U3ydYeHne
YCNOBWI, NPUBOASALLNX K MaKCMMarbHON BbipaboTke
MUKPOOPraHM3aMamMmn akTUBHOIO Mina dhepMeHTa, BKIT0HatoLLEero
BUTaMKUH B12. A Takke BblgefieHne 3Toro BuTaMmHa n3 CUCTEMbI C
Lernblo co3daHns TOBapHOro NpoaykTa.

Agantaumsi TEXHONOMMN N TEXHNYECKUX PELLEHUIN OYNCTKM
cepblix BoA K ycriosuam PO.

OOBEKTOM HaCTOALLMUX UCCNEeN0BaHNN ABNAETCH TEXHOOrNs
BblOENEHNS U OYUCTKM CEPbIX CTOYHBIX BOA, CO3[1aHME NnoKarbHOW
YCTaHOBKW, KOTOpasi MOXeT OblTb UCNONb30BaHa B
MHOrOKBapTUPHOM [JOME UIK KOTTEAXXHOM MOCESKE.



CO3O0AEM CEIrogHs

MepepaboTka KNpocoaepKalllero CToka

Copepxalumecs B CTOYHbIX BoAaXxX MULLEBLIX NpeanpusaTUn
pasfiMyHble BUAbI XXMPOBbIX 3arpsi3HEHN - ABASKOTCS NOOOYHbBIM
NosIe3HbIM NPOLYKTOM, KOTOPbIA MOXHO 1 HY>XHO M3BIEKaTb U3
CTOYHbIX BOZ, C LIENbI0 MOBTOPHOIO UCMOSb30BaHUs C
nocnegywwien peanmsaumen. 3To NO3BOSNT HE TONbKO CHU3UTb
HeraTMBHOE BO3AENCTBME HA OUUCTHLIE COOPYXKEHNSA 1
OKPY>KaloLLLYIO Cpeay, HO 1 MPUHOCUTL OOMNOSTHUTENbHbIN 40X04
npegnpuaTuio.

KomnnekcHas cuctema geMnHepanumsauum Boj.

Llenbto gaHHoOM paboTbl ABNAETCS 4OCTMXEHMEe Tpebyemoro
KayecTBa OYUCTKM BbICOKOMMHEPATTM30BaHHbIX NMPUPOAHbIX U
CTOYHbIX BOA, YTUNN3aLUMs KOHLEHTPATOB U OCaaKOB Npw
OOCTWXKEHWUN HyneBbIX 3HadYeHun cbpoca(ZLD).



CO30AEM CErogHs

CucTtema 3aMKHYTOro BoA00O0OPOTHOrO LiMKIa NPOMbILLNEHHbIX NPEANPUATAI

LUenb HAL, SKOCTEX 3aknto4yaeTcsa B KOMMNIIEKCHOM NoAxoAe no BHEQPEHMIO COBPEMEHHOW CUCTEMbI
BOAOCHAbXeHWs1, HAQYMHAA C aHanM3a TEXHOMOrMM NPOM3BOACTBA A0 NPOEKTa, BKMOYAOLLEro YCTaHOBKY
000pOTHOM CUCTEMbI BOOOCHADXEHMS C OpraHu3almein 6e30TX04HOro NpomM3BOACTBEHHOIO NpoLiecca.




NABOPATOPHbIE YCTAHOBKUW

B nabopatopum HNL «SKOCTEX» CKOHCTpYMpOBaHbI KpynHorabapuTHble
nabopaTopHble YCTaHOBKM BMONOrMYECKON OYMCTKM U C MEMOpPaHHbIMA
MOoAYyNSAMU, KOTopble paboTarloT Ha MoAeNbHbIX CTOYHbBIX Bogax
nccneayemMoro coctaBa: 9TUIMEHIIMKONb, hopMmanbaerua, MeTaHon u
apyrve cneumduyeckme BewwecTsa, BXogsLne B COCTaB
NPOM3BOACTBEHHbIX CTOYHbIX BOA,.

Tarkke npogormkaeTca nccnegoBaHue ponu 6akrepuin Anammox B O4YUCTKE
CTOYHbIX BOJ, C BbICOKMM CoAepXXaHueM asoTa.

YcTaHOBKM GMONOrMYecKon OYUCTKU MOAENUPYIOT OUYUCTKY CTOUHbIX
BOA:

o  YctaHoBka IBR c TexHonornen Immobilized Biofilm Reactor —
peakTop C BMONIEHKON, NMPUKPEMTIEHHOW K MUHEPTHOMY HEMOLBWXHOMY
HocuTento EPLU®.

o YcraHoBka LBR c TexHonorvnein Laminar Biological Reactor co
csoboaHONNaBaloLWMM akTUBHBIM UITOM, MPU KOTOPOM KayeCTBEeHHas
OYMCTKa [OCTUraeTCs 3a CHET CO34aHnsA paBHOMEPHO
pacrnpegeneHHon TeXHONOrM4YeCKon Harpy3kn B Te4eHne CYyTOK Ha Bce
COOpYXEHUS.

o  YcraHoBka ANAMMOX npeaHasHadeHa Ans rinybokoro nydeHus
npouecca OKUCIIEHMS aMMOHUMHOIO a3oTa AHaMMOKC-6aKkTepmsiMin
C MCMOMNb30BaHNEM NpUKpeneHHoW Guomaccsl.

o YcTaHoBKa ynbTpadunbTpaumm gaet 4ONONHUTENBbHYIO O4MCTKY BOAbI
OT HEPaCTBOPUMbIX OPraHNYECKNX UM TOHKOAUCMNEPCHbBIX NMPUMECEN.




NMUNOTHAA CTAHUUA

PaspaboTaHa n ycnewHo npMMeHeHa Ha NpakTUKe NunoTHas
CTaHUMA C MOAYNsAMU BUONOTMYECKOM OYUCTKM HA HOCUTENe
6romacchl EPLL®, n 6nokamu (orsnKo-XMMUYECKOM OYUCTKM
(copbums, ynbTpadmoneT) N XMMUYECKON OYNCTKM
(o30HMpPOBaHME).

MunoTHas cTaHuusa MoburbHa, MOXeT ObITb YCTaHOBMEHA
HEenocpeaCTBEHHO Ha OYUCTHBLIX COOPYXXEHUSAX 1 paboTaTb Ha
pearbHbIX CTOYHbIX BoAax.

| ‘“}... i ;




NMUITOTHAA CTAHLUUA

lprmep TEXHOMOrMYECKON CXeMbl BUOMOrMYECKON OUYNCTKU CTOYHBIX BOJ, B KOTOPOW NPUMEHEHbI PeakTopbl C HOCUTENEM
EPLU® Ha nepBon 1 BTOPON CTyneHAX BMONormyeckon O4MCTKM U Ha TPeTbeN CTYNeHU - B cocTaBe 6roka A004YMCTKM
CTOYHbIX BOJ, XMMWUYECKOro NPOM3BOACTBA.
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OMNbITHO-NMPOMBIWITEHHBbIE
UCMNbITAHUA

lMpoBeneHmne onbITHO-MPOMbILLMEHHbIX UCTbITAHUA NO HENTPanNu3aunmn u
OYMCTKE NPOMbILLNEHHbIX CTOYHbLIX BOA 3HepronpoussoacTesa Ha AO
«Cunbyp-XuMrnpom» B 4acTu NOCTyNarLUX CTOYHbLIX BOA, C YCTAHOBKU
nony4vyeHusa guoktuntepedtanara (OT®) nponssoacTea
nacTuUKaTopoB 1 2-aTurrekcaHona.

CoBMECTHO C Hay4YHO-TexHonorn4yeckum LeHTpom MNMAO «HwkHekamckHedTEXUMY
n 000 «HNOCT», npoBeaeH.I

ONbITHO-MPOMBILUSIEHHBIE UCMBITAHUSA Ha nabopaTopHOWN yCTaHOBKE
COBCTBEHHOrO NPON3BOACTBA.

Llenu 1 3agaun onbITHO-NPOMBbILSIEHHbIX UCNbITAHUN:

MoaTteepaeHne BO3MOXHOCTU OUYUCTKN pearnbHbIX NPOM3BOACTBEHHbLIX CTOYHbIX
Boa npowussoactea JOT® meTogom BGMOMNOrMYECKom OYNCTKN

C nNpeaBapuTeSibHOM OYMCTKOW OT B3BELUEHHbIX BELLLECTB AN JOCTUXEHUS
HOPMAaTMBHbIX TPEOOBaHWI KAa4eCTBa CTOYHbIX BOA.




OMNbITHO-NMPOMBbBILWIEHHBIE UCTbITAHUA

[ns pocTuxeHUsi NocTaBNeHHOM Lienu ObINK pelleHbl crieagylowme 3agayu:

O

O

O

lMpoBeneHo obcnegoBaHme CTOYHbIX BOA, NOCTYyNatLWmMX Ha o4nCTHbIE coopyeHna AO «Cubyp-Xumnpomy,
a Takke CTOKOB Ha BCEX CTaamsax BUONOrMYeCcKon OYNCTKN Ha NUOTHOW YCTaHOBKE.

MpoBeaeHa KOPPEKTMPOBKA Nofayn peareHToB U G1MoreHoB Anst HopmanbHON paboTbl GroLeHo3a.
Mono6paH onTUMarnbHbI TEXHONOMMYECKUIA PEXUM N 06bem BropeakTopa.

npOBe,EleHbl ncenegoBaHud no HeVITpaJ’IM3aLWIVI CTOKa npoun3ssoacTtea D,OTCD alribTepHaTUBHbLIMU KNCJTOTaMU
C yCTpaHeHund I'IpeBbILIJeHVIIZ Nno oTAesibHbIM BelleCTBaM.

PaspaboTaHa npuHUMnmnanbHas cxema O4UCTKU cToka npounssoacTea JOTO.

ﬂpe,uno>|<eHb| onTuMarlbHbI€ YCNOBUA U NOLCBEYEHbI KOHTYD peunprynsiumm

O PWCKM 3KcnnyaTaumm yana 6uonormyeckon ooumctkn ctoka JOTO.

OuyuueHHan
- BOAa

EMKoCTb
100 n

Nopaya
OHOreHHbIX
3neMeHToB

CTOY4HbIe BOAbI
nocne cnortatopa

——————d

WUcxopHan
eMKocTb 500 n

Mepenue B
EmkocTb

¢ ' KaHanu3auuio
500 n ; s

oxnaxgeHus
BoagywHbIi 19
Komnpeccop

KOHTYp oxnaxaeHus



UCCINEOOBAHUA

B 2022 rogy 6binn npoBegeHbl UccriegoBaHns rno onpeaeneHunto
TEXHONOIMYECKOM CXEMbI OYMCTKM MOBEPXHOCTHbLIX CTOYHbIX BOA Ha
obbekTe « TepMnHan no nepesarke MMHeEpParbHbIX yaobpeHun B
MOPCKOM TOProBom nopty YcTb-Jlyrax.

OGBbEKTOM MccrnenoBaHUs ABMAOTCA TEXHONOMUSA OYUCTKM NOBEPXHOCTHOM
CTO4HOM BoAbl. B npouecce nccnefoBaHuii nokasaHa LienecoobpasHoCTb
NPUMeEHEHMs1 BUONOrMYECKON OYNUCTKN, HECMOTPS HAa HEPABHOMEPHOCTb
06pa3oBaHUs NOBEPXHOCTHbLIX CTOYHBIX BOZ,.

[nsa gpocTuwkeHns uenen n pelleHns 3agay 6binmn 3annaHMpoBaHbl
nccrnegoBaHUs Ha CTEHO0BbIX YCTAHOBKAX KPYrioOCYyTOYHOIO AENCTBUIS

C MOAenNnpoBaHNeM 3TanoB BGMONOrM4YECKOro OKUCNEHUS Ha OCHOBE
crneumanbHO NPUrOTOBIIEHHOrO MMUTAaTa, a Takke B YCIoBUAX
nabopartopun B MEPHOW Nocyae C UCNONb30BaHNEM HEOOMbLLOW Nnopummn
nmmuTaTa ¢ nocrnegytoLlert o6paboTKoN NONYYEHHbIX pe3ynbTaToB.

MoaoOHbIN Noaxoa NO3BONSAET BbINOMHUTL BCE NOCTaBMEHHbIE 3a4a4u
N onpeaenvTb TEXHONMOrMYyeckne napaMmeTpbl U AaHHble, Heobxoaumble
Ansi nocneayoLlen peanusaumm nofiHoMaclUTabHOM TEXHOMOMMN.

e PO ——
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UCCINEOOBAHUA

B npouecce uccrnenoeaHuin 6binv onpeaeneHbl pacyeTHble napamMeTpbl 4N ABYX BAapMaHTOB peanunsaunm 61onormyeckon
OYUCTKN — CBOGOAHOMMIABAOLLMM UITOM U NMPUKPENneHHoN 6uomaccon.

B npouecce nccnegosaHuii 6bina ycTaHoBEHa HelenecoobpasHOCTb MCNOSb30BaHMSA Menacchl B Ka4eCTBe OpraHnyYeckoro
cybcTpaTta gns geHnTpudurkaumm, Tak kak npyu 3TOM NOBbILLAETCS LLBETHOCTb OYMLLEHHOM BOAbI, KOTOPYK HEBO3MOXHO yAanuTb
agcopbumen.

Hacocbi- TpocTHMKOBaA
nozarop (3) m menacca
R |_|pI/IHLI,l/IFII/IaJ'IbHaFI cxemMa
/ I \ nabopaTtopHou yctaHoBkM IBR®
Kauuctps (2) 1-as cTyneHb (5) Peuukn Orcronnuk (6)
—l 2-as cTyneHb (7)

OyMLeHHan

Hacoc (4)

-4
- EMKOCTb

100 n (8)

1000 (1)

.

Mepenue B

CteHpgoBagd ycTtaHoBka IBR® !

Bo3aywHbIH

: A P op (9)
i ; : ‘
TR R, RS

21



UCCINEOOBAHUA

OCHOBHbIM pac4eTHbIM NapaMeTpoM SIBNSIETCS B JAHHOM Crlydae CKOPOCTb HUTpUdMKaunm 1 4eHUTpUdUKaLmMmn, KoTopble ANs YyCTaHOBKM
LBR 6binv onpeaeneHsbl B NabopaTopHbIX YCIOBUSIX C aAanTUpoBaHHbIM K Cy6CcTpaTy CTOMHLIMWU BOAAMM Pa3fMYHbIX 30H.

Onsa geHntpudukaumm yctaHosneHo CKopocTb AeHUTUpUdUKaL MM Ans nepBon CTyneHn 61MonorMyeckon OYUCTKN C y4eTOM
TemnepaTtypbl ounwaemont Boabl 20 °C cnegyet npuHumarts - 7,4 mr N-NO3/r-y. Nogady cybcTpata (3TaHon) npegaycMmartpuBaTth B 30HY
aeHutpudmnkauum B nepecyete Ha XIK B konnvectee 1,62 mMrO/n Ha kaxabi BocctaHoBneHHbI Mr N-NO3. [1na peanusauun
AeHUTpudUKaLmm Teopetudeckas noTpebHocTb B aTaHone coctaendaeT 110,9 mrO/n, 4To HE COOTBETCTBYET AKCNEPUMEHTASbHBIM
nccnegoBaHusM.

Mo dakTy nonyyYeHHbIX AaHHbIX NOTPEOHOCTL B 3TaHONe coctaBmna — 68 mrO/n.
Onsa penntpudomkaumm pH — 7-7,5.
OnTmanbHble 3Ha4YeHus nokasartens rH2 ans geHnTpudurkauum OomkHbl ObiTb He 6onee 13-14.

Hacocei- TpocTHUKOBasA
npozatopi (3) menacca
—""9 — ] MpuHUMnManbHas cxema
f ﬁ\ nabopaTtopHown yctaHoBkM LBR®

Kanuctpei (2) 1-as cTyneHb (5) Peuukn OrcronHuk (6)

2-as cTyneHb (7)

Bogon
PpoeoA Hacoc (4)

EmkoCTb u

1000 (1)

OymnweHHan
Bofia

EmKkocTb

.oo n(8)

Bo3aywHbIi

) Nepenuss

. ‘ : : \ Komnpeccop (9) aanyzayuio
CreHpoBas yctaHoBka LBR® : ! ! ’ E



UCCJIEOOBAHUA

Ans HUTpudmkaumm ckopocTb npolecca onpegeneHa CpegHasi CKOPOCTb
HUTpUduKaumm npm 20°C coctasnsaeT 5,2 mr N-NH4/r 4. (52,5 mr/r4 HuTpndumk. nna.)

OnTtumanbHoe 3HavyeHue nokasartens rH2 ons Hutpudukaumm — He meHee 20-21.
YyCTaHOBIEHA BO3MOXHOCTb NPOTEKAHNSA HUTpUdMKaumm npu 3HadeHnn rH2 Gonee
17, ogHako Ans co3gaHusa onTUMarbHbIX YCIoBUA, HEOBX04MMO NoaAePKMBaTb
3Ha4veHune rH2 He Huxe 25.

OntumanbHoe 3HadyeHue pH =8. MNpn 6onee HU3KOM hakTU4ECKOM 3HAYEHUM
HeobX0ANMO MCMONb30BaTb KaNbLMHUPOBAHHYIO COAY.




NABOPATOPUA

Hawwn ocHOBHbIE NPUHUNMNblI — KOMMNETEHTHOCTb, 0OBEKTMBHOCTb U KOHCbI/I,EI,eHLI,I/IaJ'IbHOCTb.

CoTpygHu4asi ¢ Hamu Bbl MOXeTe BbiTb YBEPEHbI B JOCTOBEPHOCTU Pe3yribTaToB, NOSTyYeHHbIX B nabopatopun.
Mbl o6ecneumBaem nx BbICOKYHO TOMHOCTb Brarogaps:

BHeapeHuio HOBbIX METOA0B aHanvaa B nabopaTopHyo
NpakTuKy.

- CTporo pernameHTUpoOBaHHOM Npoueaype otbopa u

)
x aHanusa npoo. @
— —
Bbicokor kBanudukauum 1 onbITy HaLmx ( & )
I8 cneumanucToB.
= H i,
D
—

Mcnonb3oBaHMo coBpeMeEHHOro o6opyaoBaHus
OT BeAyLUMX NPOU3BOAMUTENEN. 2%




NMOPTATUBHAA JIABOPATOPUA

MopTaTuBHas nabopaTopusi UCNosb3yeTcst AN KONMYEeCTBEHHOro aHanm3a
BOAb! M NOYBbI B YCNOBUSAX OTCYTCTBUS CTauMoHapHon nabopatopum

B ee komMnnekT BXoasT Bce HeOOXoaMMble peakTUBbl U Nocyaa Ansa aHanusa.
Vicnonb3yeTtca onga aHanusa
Oonee 15 nokasartenen.

3a CYET HanMums roToBbIX peareHToB 4OCTAaTO4YHO
BbICOKasi CKOPOCTb paboT. TOYHOCTb aHanm3a He yCcTynaeT aHanormyHomy B
cTaumnoHapHon nabopaTtopumn.




OBOPYAOOBAHMUE JIABOPATOPUU

Hawa nabopaTopus ocHaleHa COBpeMeHHbIM 060pyaoBaHueM, 6naroaaps
KOTOPOMY Mbl YBEepPEeHbl B JOCTOBEPHOCTU pe3ysibTaToB.

ATOMHO-abcopOLUUOHHbLIN cnekTpomeTp MIA-1000.

MpeaHasHaveH Ana onpeaeneHns coaepXKaHnsa XMMUYECKUX 3N1eMEHTOB aTOMHO-
abCcopBLNOHHBIM METOIOM C 3NEKTPOTEPMUYECKON aToOMM3aLIMEN.

Cucrtema kanunnsapHoro anekrpodopesa «Kanenby.

[MNpuHUMN gencTBNA OCHOBaH Ha pa3gefieHMM KOMMNOHEHTOB CIOXXHOM CMECU B
KBapLEBOM Kanunnsape nog AerncTBneM NPUNoXeHHOro 351IeKTPUYECKOro Nnoss.
OcHoBHY0 0651aCTb NPUMEHEHNST COCTaBNSAT 0O bEKTHI OKpYyXKatoLLen cpeabl.

MasoBbIn xpomaTtorpad «Kpuctann 5000».

370 yHMBepcarnbHbI NPpMGop Ka4eCTBEHHOMO U KONMYECTBEHHOMO aHanmn3a CroXHbIX cMece
1 cnocob nony4eHns oTAeNbHbIX KOMMIOHEHTOB B YUCTOM BUAE.

26



MPOBJIEMbI OBYYEHUA
CNEUMATIBHOCTU

BknaabiBasicb B 06y4eHne, Mbl CTpomm Byayuiee, B KOTOPOM BOAA
yucTtas, a noam nNbat npupoay n deperyt ee pecypchl.

B HacTosiwee BpeMA paulnoHanbHOe Ucnosib3oBaHme Boabl — O4Ha U3
cCTpaTterm4eckmnx 3agad B Hawemn CTpaHe.

B Poccumn npobnema ycyrybnaetca HexBaTKoOM KBanuuumpoBaHHbIX
cneuyuanucToB — Kak B MPOMBbILLSIEHHON, Tak U B o6pa3oBaTenbHon obnacTu.

K TOMY Xe B y‘-I66HbIX 3aBeleHNAX He XBaTaeT HY>KHOIro COBPEMEHHOIO
O60pyﬂOBaHI/IFI. B pesynbrate Ka4eCTBO NoarotoBKM BbIMYCKHUKOB HE
COOTBETCTBYET pealibHbIM I'IOTpGGHOCT‘;IM PbIHKaA.




LIEJIb MPOIrPAMM

I'Ionyqel-me nepcoHasnom, O6CJ1y)KVIBaI-OLI.I,VIM O4YUCTHbIEe COOPYXEeHUA npeanpunaTuA, KOMMeTeHLMUN No BeAeHUIo
TeXHOJIOrmM4ecKoro npouecca sogonogarotoBkn U oO4HUCTKN CTOYHbLIX BOA.

3HATb YMETb

o 3akoHoaaTerbHble U HOPMaTUBHO-MPaBOBbIE [OKYMEHTbI, o [MpvHUMaTL NpaBWIIbHbIE PELLEHNS MO PEFYIMPOBAaHUI0 TEXHOMOTMYECKIX
pernaMmeHTupyioLLie TEXHONOrn4eckn npoLecc BOAONOATOTOBKMN 1 napamMmeTpoB npoLecca BOAOMNOATOTOBKM M OYMCTKM CTOYHbIX BOA,.
OHMCTKI CTOHBIX BO/. 5 o Onpenenatb U YCTPaHATb HapyLLIEHUSI TEXHOIOMMYECKOro pexurmMa paboTbl
o ¢aKTOpr, onpegenawwne yqosrneTBOpUTENbHYO pa60Ty COOpYyXeHnn n COOpy)KeHVIVI

BIMAOWME Ha Ka4eCTBO O4YNUCTKN.

o COBPEMEHHBIE TEXHONOMMN 1 OBOPYAOBAHNE ANA OUCTKM NPUPOAHOM o O6ecneunBaTtb paboTocnocobHOCTb 000PYAOBaHUSA, BCEX MEXAHU3MOB 1 B

BOMbI. LieNTOM O4UCTHBIX COOPYXXEHWIA.

o Knaccudwmkaumio 0CHOBHbBIX COOPYXXEHWUI U YCTPONCTB BCEX TUMOB O4UCTKM o [MpoBoaunTb rMAPOXUMUYECKNIA 1 TMAPOBNONOTMYECKNA aHaNU3 aKTUBHOTO Una
CTOUHbIX BOA ¥ (hakTOpbl 0GECTeYEH s HAAEXKHOCTU UX PaBOTbI. N CTOYHbIX BOA, @ TaK e OLeHVBaTb NoMyyYeHHble pe3dynbTaTthl (Mpu

o MeToauku rMapoBroNorMyeckoro 1 rMapOXUMUYECKOro aHanmuaa akTMBHOTO Heo6XoaMMOCTH).

1na n CToYHbIX BoA, (Npu HeobXoaMMOocCTH).




NMPEUMYLLECTBA OBYYEHUA
B HAL SKOCTEX

OnbIT paboTbl HalLen opraHmsaunm B coepe BogoCHabXKeHMS 1 BOAOOTBEAEHUS
6onee 30 ner.

dopMupoBaHue nporpaMMbl 06y4eHMs1, UCXOAA U3 NOTPEOGHOCTU U cneuundUKn
npeanpuATUA.

MpenoaaBaTenu — kaHaUAATbI HAYK, aCNUPaHTbl, BEAYLLME U 3aCNy>KEHHbIe
cneumanucTbl, UMetoLmne 60nbLLON NPOGECCUOHANbHBIN Y NPAKTUYECKUI OMbIT
paboThbl.

1‘ CoBpeMeHHas xMumMmu4yeckasi nabopaTtopus 1 yHUKanbHble
““ nunotHble YCTaHOBKM 151 NPOBEAEHNS NPaKTUYECKUX 3aHATUN.

1@ TNpounssoAcTBeHHas IKCKYPCUS Ha [eVICTBYIOLME OUUCTHBIE COOPYXKEHNSI.




OBYYEHUE NMEPCOHAIA

B Hawem KopnopaTuBHOM y4eOHOM LieHTpe co3gaHa HagexHas
MaTepuanbHO-TeEXHMYecKkasa u metogosnormyeckas 6asa ana nposegeHus
NofnHoueHHoro obyyeHus. OnbIT peanusaumm 6onee 500 npoekToB B
Poccuun u 3a py6exxom No3BonsieT UCNOMNb30BaTh NpakTu4yeckue npumepsbl
B 0B6y4YeHUN Ans NoBbILWEHUS] YPOBHS KOMMNETEHLUMN.

CotpyaHukn HAL, «OKOCTEX» - aTo npenogaBaTenu ¢ Hay4HOM
CTENEeHb 1 NPaKTUKYIOLLIME CneunanmcTbl C pearnbHbiM OnNbITOM paboThl,
rny©oKO Norpy>xeHHble B CBOK Npogeccuto.

O6y4yeHne npoBoANTCS Ha OCHOBAHUK JIMLIEH3MN HA OCYLLIECTBINEHME
obpasoBatenbHon geatenbHocTn Ne 7195 ot 08.09.2021r., BblAAHHON
MwuHuctepcTBom obLuero 1 npodeccrnoHansHoro obpasoBaHuns
PocTtoBckon obnactu.




HAMNPABIEHUA OEATENIBHOCTHU

OCHOBHbIMU HarnpaeJieHUAMN OEATESNIbHOCTH yqe6Horo LUeHTpa
ABNAOTCA:

npOFpaMMbI NnoBbILLEHUA KBaJ'II/ICbI/IKaLWIM B ccbepe BOOOMNOATOTOBKM N OYUCTKU
CTOYHbIX BOA.

CeMVIHapr, TPEHUHI W, KPYyrible CTOJbl NO Pa3yintdHbIM NpoueccaM OYUCTKU
NPUPOAHbIX N CTOYHbIX BOA.

O6yueHne onepaTMBHO-MEHEAXEPCKOM OLEHKE COCTOSAHUSA OYUCTHBIX
COOpPYXXEeHUI KaHanuaaumn.

|

KOHch'IbTaU,I/IOHHbIe ycnyrn no Hanagke n 3Kcrnjtyataunm OHUCTHBbIX COOpy)KGHVIVI.

Mo 3agaHuto 3akasunka, paspabaTtbiBaoTcs MOAY bHbIE NPOrpaMMbl NOAFOTOBKM
nepcoHana.

O6yyeHre NPOBOANTCS Kak B O4HOM, Tak M AUCTAHLMOHHOM chopmare.

CtonmocTb 06y4yeHus popmMupyeTcs € y4eToMm noTpebHocTen 3aKkas3umka.




HekBanudpununpoBaHHbIN ))) KOMMEeTeHTHble

nepcoHan COTPYAHUKM
BbinonHeHue AOJITMXHOCTHbIX obsizaHHOCTEeMn o ”
rpaMOTHbIVI COTPYAHMUK ¢
HEeKOMMNeTeHTHbIM nepCOHaHOM?
i BPE[ 3KOJIOrmun CoxpaHeHue BOOHbIX

pecypcoB nnaHeTbl

MpodeccnoHanbHoe ob6cnyxuBaHme u
6ecnepebonHas paboTa
obopynoBaHus

HAPYLLEHVE
3AKOHOOATENBCTBA PO )))

MunHuMM3aumua owmnook npm
3KcnnyaTtauMm OUYUCTHbIX COOPYXKEeHUN

LWTPA®bI U CAHKLIMK )))

é HE3®®EKTUBHAS PABOTA 777

OYUCTHbIX COOPYXXEHUN

32 Ouunyas Boay, coxpaHsiem byayuiee

€COSCROUP

BbicOKMe nokasaTenmn 0UMCTKU BOAbI




MPOrPAMMbI OBYYHEHUA

Halun ocHoBHbIE NPUHUUMNBbI — KOMMNETEeHTHOCTD, OOBEKTUBHOCTb U KOHC*)I/I,EI,GHLI,I/IaJ'IbHOCTb.

<<COBpeMeHHbIe TEeXHOormn n metTogbl OMUCTKM CTOYHbLIX BOO»

(BnuTenbHoCTb NporpaMmM oby4veHns oT 32 4O 72 Yacos).

B nporpammax paccmatpuBatoTcst TpeboBaHusa 3akoHoA4aTeNbCTBa K
BOOOOTBEAEHWNIO, OCHOBHbIE TEXHOMOMM 1 METOAbI OYUCTKM
NPOMBILLIEHHBIX, XO35INCTBEHHO-ObITOBbLIX U MOBEPXHOCTHLIX CTOYHbIX
Boa. MpeaycmMoTpeHbl NpakTUYeckue 3aHsaTUS B nabopatopum u

OKCKypCuA Ha p,eﬁcmyrou.me OYNCTHbIE COOPYXXEHUA.

ans Koro:

«CoBpeMeHHble TexHonornm obpaboTkm ocagkoB » - 42 Yyaca.

B nporpamme paccmaTtpuBaloTCa METOAbI U KOHTPOIb NPOLECCOB
BOOOMNOArOTOBKM U OYUCTKM CTOYHbIX BOAbI, METOAbI ONpeaeneHns
OCHOBHBbIX NOKa3aTenen kadecTsBa NMUTbEBOW N CTOYHOW BoAbl. B
NpPakTU4eCKoN YacTn 00y4eHUss NPeayCMOTPEH M’MOPOXUMUYECKUIA
aHanm3 akTUBHOro una un buoactumaunsa Ha 6ase naboparopum
OYUCTHBIX COOPYXXEHNI

[nsa nHxeHepos,
TEXHOMOros
npegnpuaTUin.

[poekTnpoBLLMKOB,
npegcrasuTenemn
3KOMOrM4eckmx crnyxo
npegnpuaTuin,
opraHusauun.

CnevuanmcTos CneumannctoB
napTameHToB ’
Esmsgﬂﬁbli D eoc pcos OTBETCTBEHHbIX 3a
MyHI/ILl,I/II'IaJ'IbeI)g ’ JKCMIyaTaLmi O4YUCTHbIX
obpasoBaHui COOPYXEHNA.




NMPOIrPAMMbI OBYYEHUA

«OnepaTtmBHaga oueHKka paboTbl OYUCTHBIX COOPYXKEHUI
npounssogutensHocTbio 100-10000 m3/cyT - 40 yacos.

B nporpamme paccmatpuBaloTcs He0OXxoauMbIE NapamMeTpbl 411 OLEHKM
3(PheKTUBHOM paboTbl OYUCTHLIX COOPYXEHMIN. Hanprmep, 4ns OLeHKK
paboTbl a9pOTEHKA OLEHMBAEM OKUCIUTENbHAsS CNOCOOHOCTL akTUBHOIO
una v B AanbHenwemM NpoM3BOAMTCS OLIEHKA U KOPPEKTMPOBKa paboThl
BCEr0 COOPYXEHUSI.

AnsA KOro:
[MpOeKTMPOBLUNKOB,
[nsa nHxeHepos, npegcraBsuTenemn
TEXHONOroB 9KONOrMYECKNX CIyx6
npeanpuaATUn. npeanpuaTumn,
opraHu3auun.

«KoHTposb kayecTBa BoAbl NpU BOAONOATOTOBKE U
BOJOOYMCTKE» - 42 Yyaca.

B nporpamme paccmatpuBaloTcs MeToAbl YTUNM3aLuuu 0CcafKkoB CTOYHbIX
BOA, B COOTBETCTBUM C COBPEMEHHBIMY HaUNy4LMMK JOCTYNHbIMM
TexHonornamu (HOT). MNMpeaycMOTpeHbl NpakTuiyeckne 3aHATUS C
onpegerneHvemM cTabunbHOCTU Y 30MbHOCTW OCajka, MacCbl aKTUBHOTO
nna rno cyxomy BeLLECTBY.

CneunanucTos,
OTBETCTBEHHbIX 3a
3KCMyaTauuio O4YMCTHbIX
COOPYXXEHUN.




MPOrPAMMbI OBYYHEHUA

COOpYyXeHunn» — 32 yaca.

B nporpamme paccmaTpuBaeTcsa paboTa coopyxeHun ansi 3abopa BoAbl
N MeToAbl OYUCTKN NPUPOAHON BOAbI C UCMOMb30BAHNEM KIaCCUYECKMX U
COBPEMEHHbIX TEXHOMOTUN.

N P 50 e DA R
«OTBEOEHME N 04YNCTKA NOBEPXHOCTHbBIX CTOYHbIX BOA
aspogpomoBy - 24 yaca.

B nporpamme paccMaTpuBaloTCs pacyeT KonMyecTsa U pasnnyHble
CXEMbl OUYUCTKM MOBEPXHOCTHbIX CTOYHbLIX BOA,.

e
NS NHXXEeHepoB Y
JT:leXHonorOB PoB, 3KOSOrNYEeCcKnX g;gﬁ;cgigzzzx 3a [nsa nHxeHepos, [na skonoros O6cnyxumBatoLmnin
NpeAnpUsTUi cnyx6 npeanpuaTyii, oqvmﬁux NPOEKTUPOBLLNKOB. asponopToB. nepcoHarn.
’ opraHusaummn, .
coTpygHukos MYTT. COOpYXeHUM.




OlnbIT OBYYHEHUA

O6yyaroluve ceMuHapbl ana cotpyaHnkos OO0 «CUBYP», MpakTuyeckuii cemmHap B r. Coun ¢ 21.10.2025 no 23.10.2025: O6yuetine Ana TexHudeckoro nepconana OO0 «CUBYP»
TiomeHckas 06nacTb OT TEOPUM K PELIEHIO PeasibHbIX MPOBAEM OUUCTKM CTOUHbIX BOA

/ N
.’/;')/,//f//,‘, Z -’/'/‘///f;-’ \;.i
7 o4 7 \
GGt Aot
QneKkTpoHHbIN Kypc «Boaoo6opoTHble UmnKibI» Ans 0byyeHus 1 TpexaHeBHbI CeMUHAP /NS CIeLMan1cToB NpeanpuUsTUi NHaveuayansHele nporpammbl 06yveHns «BoaHO-XMMUYeCKUI
pasBUTUA NepcoHana komnaHuii "EBpoXum” pexum BOB» 1 «Ontumusaums cuctem BoaocHabxeHus

NPOMBILUNIEHHBIX NPEANPUATUNY
ecosgroup.com 36



https://ecos-tech.ru/opitobucheniy4
https://ecos-tech.ru/opitobucheniy4
https://ecos-tech.ru/page39428190.html
https://ecos-tech.ru/page39428190.html
https://ecos-tech.ru/opitobucheniy2021
https://ecos-tech.ru/opitobuchenie1
https://ecos-tech.ru/opitobucheniy3
https://ecos-tech.ru/opitobucheniy3
https://ecos-tech.ru/opitobucheniy2023
https://ecos-tech.ru/opitobucheniy2023
https://ecos-tech.ru/opitobucheniy2023
https://ecos-tech.ru/opitobucheniy2023
https://ecos-tech.ru/opitobucheniy2023
https://www.ecosgroup.com/experiense/filter/industry-is-обучение/apply/

OBPA30OBATEJIbHAA NMPOITPAMMA
anAa CNeEUMANINCTOB CUBYP

CornacHo TexHn4yeckomMy 3agaHuna 3akas4uvka, paspaboTaHa
nporpaMmma no NpPoBeAEHNI0 CEMUHApa «JKCnyaTaums
COOPYXXEHUN OYMNCTKN CTOYHbIX Bog» B 06beme 40 yacos.

B nporpammy BKIO4YeHbl OCHOBHbIE crieayloline TeMbl:

o O O O O

CocTaB CTO4HbIX BOA.

CoopyXeHnst MeXaHN4YEeCKON OYUCTKN CTOYHbIX BOA,.
YcpeaHeHne CTOYHbIX BOA,.

CoopyXeHUst PU3NKO-XMMNYECKON OYNCTKM.

Ponb MMKpOOpraHn3MoB B O4YMCTKE CTOYHbLIX BOA,.
MuKpOoOpraHn3Mbl kak AeCTPYKTOPbI 3arps3HSOLLMX
BELLEeCTB.

OumncTKa CTOYHbIX BOA B @HA3POOHbIX M a3pObHbIX
YCNOBUSX.

[loouncTka n obeszapakmBaHMe CTOYHbIX BOA.
O6e3BoXxmBaHMe nna BUoNOrMYECKNX OYUCTHBIX COOPYXKEHUM.
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OBPA30OBATEJIbHAA NMPOIrPAMMA ONA
CNEUUATIUCTOB CUBYP

C uenbto Ka4eCTBEHHOrO YCBOEHMSI MaTepurana, Ans obyyaroLmnxcs
npeaycMOTPEHO NpoBeaeHNE NPakTUYECKNX 3aHATUIA, pa3paboTaHbl
y4yebHble TeTpaam C 3agadvamm No Kaxgon Teme U rnoccapmem.

IOna o6ecneyeHnMs 06 HLEKTMBHOM OLIEHKU pe3yrnbTaToB 00y4YeHusi
npeaycMoOTPEeHO BXOAHOE U UTOroOBOE TeCTUpOBaHUe.

MHTEX -

BNATOOAPHOCTb

Ysaxaeman UpuHa MuxannosHa!

pum Bac u HWLl B3KOCTEX 3a
1Mio ¥ np y ana
nepcoxana noapasaenexuih CUGYPa no teme
yaraumn OMMCTKM BOAY.

MNp oar i yuebHbiin
Ann Teope unp 3aHATHA nony:
NONOXNTENBHYIO OLGHKY U OTKNUK OT HALUMX CNELNAnCTos,

Mony4eHHbIE IHAHUA MMEIOT NPAKTHYECKYIO
" v
KBaNUUKALMN YHACTHUKOB,

o o " noaxon
EB.B nKI0. Ci

Pykosoaurens
LieHTpa pa3BuTUA UHXEHePHO-
TeXHU4ecKol axc{!’p?asl CUBYPUHTEX

C LM
/

AH. N
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COTPYOHUYECTBO

000 «HULU «3KOCTEX» npegnaraet crneqyloline HanpasneHnsa coTpyaHUYecTBa:

N
)

—

MpoBeaeHne NabopaTopHbIX K CTEHAO0BbLIX UCMbITAHWUIA Pa3NUYHbIX TEXHOMOMMIA 1 CNOCOB0B OYMCTKM NPUPOAHBIX U
CTOYHbIX BOA,.

Hay4Ho-nccnepoBaTtensckue paboTbl MO NPOBEPKE Pa3fMyHbIX TEXHOMOMIA NPY UCNOMb30BaHUN pearbHbIX BUAOB BOAbI
3akasuuka, NMbo ¢ NpUMEHEHNEM 3KBMBASIEHTHbLIX 3MUTATOB.

MpeanpoekTHoe MoAenMpoBaHMe TEXHONMOMMYECKUX NPOLIECCOB OYMUCTKIN BOAbI C NonydeHnem byayLmx paboumx pexxmmon
ANsi COCTaBMNeHNsi TEXHUYECKNX 3afaHniA Ha NPOEKTUPOBaHME, (POPMUPOBAHUS KOPPEKTHBIX MCXOAHBLIX AaHHbIX, a Takke
pacyeTa NnaHoBbIX 3KCMIyaTaLMOHHbIX 3aTpar.

MoaroToBKa HE3aBMCKMMbIX IKCMEPTHBIX 3aKIMHOYEHUIA Pa3fMYHbIX TEXHUYECKMX PELLEeHNIA, CBSI3aHHbIX C OYUCTKOWN BOAbI.

3KCI'IepTHbII7I ayaunT TexXHOJ10rm4eckmnx npoueccoB Ha peasyibHO ﬂeVICTByI-OLLWIX O4YUNCTHBLIX COOPYXEeHUAX Bogonposoda 1
KaHanmaauunu.

BbinonHeHne XMMn4ecknx aHanm3oB NPUPOLHbIX, CTOYHbIX U MOBEPXHOCTHLIX BOA B COGCTBEHHON flabopaTopum.
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Ounwias soay,
coxpaHsiem byayliee

Ouunwas Bogy, HWL SKOCTEX ecosgroup.com +7 495 988-08-038
coxpaHsiem bygyuiee r. HoBouepkacck info@ecosgroup.com 8 800 222-09-03 GROUP
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