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IIpoBeneHo MOHITOpPUHI 3a0pyJAHeHHSl CTIYHMX BOJ NPOAYKTAMM MOJIOKONEPepPOOHMX
nignpueMcTB. BcTaHOBIeHO cKjIaj BiAXoiB Ta iX BIVIMB HAa HABKOJIMIIHE cepeIOBHILe.
3anponoHOBAHO TEXHOJIOTIYHY cXeMy OYMINEHHS CTiYHHX BOJ  MOJIOKONEPepPOOHMX
NiANPUEMCTB.

Karo4oBi ciioBa: MOHITOPMHI, CTiYHI BOAM, HEOJIT, MOJOYHA KHCJIO0TAa, MOJOKO3aBOJ,
aKTUBOBaHe BYTJLIA.

The pollution of wastewater of dairies products was monitored. The composition of the
wastewater and itsimpact on the environment took place. The technological scheme of sewage
treatment dairies was proposed.
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IMocTanoBka npo6JiemMH i ii 3B 130K 3 BaXKJIMBUMH HAYKOBUMHM M NPAKTHYHUMH 3aBIaHHSIMH.
HeoOxiaHiCTh MONIYKY Ta PO3pOOJICHHS HOBUX TEXHOJIOTIH OYMIICHHS CTIYHMX BOJ MOJIOKOIEpEpOoOHUX
MiAPHEMCTB OOTPYHTOBAHA HU3HKOIO e(pEKTUBHICTIO POOOTH iICHYIOUMX OYHUCHHX CHOPYA. BukopucraHHs
KJIACHMYHOI TEXHOJIOTii OIONOTriYHOrO OYMINEHHS, M0 XapaKTepPH3YEThCS HASBHICTIO PENUPKYIALIAHIX
MOTOKIB, IOB'13aHO 13 MOPIBHSHO BUCOKAMHU BUTpPATaMU €JIEKTPOCHEPTii Ha 00poOIeHHS CTIYHUX BOJ Ta
YTBOPEHHSM 3HAYHOI KUIBKOCTI HaJuIIKOBOI Oiomacu. HeoOXimHicTh craOimizallii yTBOpEHHX OCajiB
BHMarae JIOJaTKOBHX BHUTpPAT, a IOTpeba y pPo3poOJICHHI HOBHX TEXHOJOTIM OUYHWIINCHHS CTIYHMX BOJ
OOIpYHTOBaHAa 3MIHOI XapakTepy Ta (a30BO-IUCIEPCHOIO CTaHy 3a0pyaHEHb CTIYHHUX BOJ
MoJ0ko3aBofiB. 3a ocranHi 10 pokiB crocrepiraeThcsi 3MiHa (Ha30BO-IHUCIEPCHOTO CKJIaly CTIYHHX BOJI
MOJIOKO3aBO/IIB, TIOB’ s3aHA 13 3pOCTAHHSIM ITONUTY HA KUCIOMOJIOYHY MPOJYKIIIIO Ta 3MEHIIEHHSM 00CSTiB
BUPOOHHUIITBA MTACTEPU30BAHOIO MOJIOKA, a TAKOXK MiIBUIIEHHSIM KOHIICHTpAIlil HEpO3YMHEHNX OPTaHIuHUX
YaCTOK MOPIBHSHO i3 BMICTOM PO3UMHEHUX CIIONYK.

[lix yac BUpOOHUIITBA MOJIOYHHUX TPOAYKTIB YTBOPIOETHCS BEIMKA KUIBKICTh CHPOBATKH, OIU3HKO
90 % Big o0'eMy MoJoOKa, sKe mepepoliseTbes. Bimomi pi3HI MeToAM yTWi3allii CHUPOBAaTKH —
yiapTpadIbTpallis, CyIIiHHS, BUPOOHUIITBO ETUJIOBOrO CIUPTY Ta iHIIUX MPOAYKTiB. Yepe3 BiACyTHICTH
JOCKOHAJIMX PECypCOOMaHUX TEXHOJNOTIH IIi METOAM Maiike He 3acTOCOBYIOThCS. OCHOBHY YacTHUHY
CHPOBATKH pa3oM i3 criunow Bogoo (CB) ckumaroTh y KaHaIi3alliio, 10 CTBOPIOE EKOJIOTIUHY MTPodIeMy.
XCK cupoatku i CB cranoButs, BianosiaHo 01mu3pko 70000 ta 3000 mr/i, a HEMOCTATHE MPOMHUCIIOBE
BHKOPHMCTaHHS BIAXOIIB NPU3BOAUTH 10 BEIMKHX BTpAT LIHHUX PEYOBHMH, 3HUXKCHHS €(EKTHBHOCTI
BHPOOHHIITBA Ta HEOOX1JIHOCTI CIUTaTH MTpadiB 3a CKUJAAHHS BUKUIIB.

JJis OUMIICHHS MPOMHUCIIOBUX CTIYHUX BOJ] 3aCTOCOBYIOTh, 30KpEMa, MEXaHIuHi, 010JI0r1UHI, XiMIUH1
Ta Bi3uKo-XiMiuHi MeToau. [Ipore B OKpeMUX BHIIaKax BUHHKAE MoTpeda y iX moeqHanHi. J{ist ounIneHHs
CTIYHHMX BOJI 3aCTOCOBYIOTh 031114 METOJIB, 3 SIKMX COpOIiiHI AI0Th 3MOTY BWIIyYaTH 3a0pyJAHCHHS Y
CIIOBHX KiTbKOCTsX. [lim wdac peamizaiii OYHMINEHHS CTIYHHUX BOJ aJCOPOLIMHMM METOJI0M
BUKOPUCTOBYIOTh TPHUPOJHI Ta CHHTETHYHI MaTepiasid. ToMy aKTyaJdbHOIO € mpobieMa JOCTiIKEHHS
MeXaHI3MIB aJcopOIii I 3’ sCyBaHHS IOLLILHOCTI MOJAIIBIIOI pereHepaiiii COpoOeHTIB.

AHani3 ocTraHHiX JociaimkeHb Ta mnyoJaikauiii. Ha npoMucnoBHX MiANpHEMCTBaX ITOBHHHO
3MIMCHIOBATUCS JIOKAJIbHE OYMIICHHS BHUPOOHWYMX CTIYHMX BOJ TEpeA CKHIAHHAM I1X y MICBKY
KaHaJi3aIilo, a Ha MICBKMX OYHCHHMX CIOpyJaX — IIOBHE OlojoriuHe ouuiieHHs. s JoKajabHOro
OYHINEHHSI MOTPIOHO BHJAIWTH YCi HIKIUIMBI PEUOBHMHHM, SIKI TaIbMYIOTh O10XIMIiYHI MPOIECH MiJ Yac
010JTOTIYHOTO OYMINEHHS Ha MICBhKi#t craHiil aeparrii [1, 2].
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BionoriuHe o4MIlEHHS A€ 3MOTy 3IIACHUTH TIHMOOKE ITOOYUIICHHS BUPOOHUYMX CTIYHHX BOJ, SKE
3a0e3revuye MOXIIMBICTD iX MOBTOPHOI'0 BUKOPHCTAaHHS y BUPOOHUNTBI. [Ipu bOMY OUYMINEHHS JOIIEHO
MPOBOAWTH Yy BEJIMKHX pPalOHHUX OYHCHUX CIOpyAax, 0a3a Ta eKCIUTyaTalisl SKHX Ma€ BHIIUH
TEXHOJIOTTYHHUI piBeHb, HDK HEBEIWKI OYMCHI CIOPYAM Ha MiJNPHUEMCTBAX. TOMY CTaBISTbCS BHUCOKI
BHUMOTH JI0 SIKOCTI Ta KUIbKOCTI BUPOOHUYMX CTIYHUX BOJ, SIKI CKUIAIOTh Y MiChbKY KaHawi3amito [2, 3].

CtTiyHi BOOM MOJIOKOIEPEPOOHHMX MIAMPUEMCTB, SIK MPAaBHJIO, MOAUIAIOTBCS Ha JBI KaTeropii:
BHCOKOKOHIICHTPOBaHi (CHpoOBaTKa Ta Melica), siKi YTBOPIOIOThCS B 1[EXy BUPOOHHUIITBA CUPIB, MOJIOYHOTO
MyKpy 1 anbOyMiHOBaHOTO CHPY, Ta HHU3BKOKOHIICHTPOBAHI, SIKi YTBOPIOIOTBCS IiJi Yac MHTTS TapH,
TEXHOJIOTTYHOTO OOJNIaJIHAHHS Ta MPHMINIEHb BiJ 3a0pyAHEHb 3alUIIKAMH MOJIOKA, MPOAYKTAaMH WHOTO
mepepodku, MUHHUMHM 3acobaMu ToIo [4, 5].

3 pPO3BUTKOM BHCOKOC(EKTHBHHUX Ta EKOHOMHHX TEXHOJOTiH, $Ki BUKOPHCTOBYIOTbCS Ha
MOJIOKOIIEPEpOOHUX MIAMPUEMCTBAX, KUIBKICTh BOIHM, SKa CIOKHBAETHCA Y BHPOOHUYOMY ITUKII,
3MEHINYEThCcA. TOMY KOHIEHTpallis 3a0pyAHIOBaJbHAX PEUOBHMH Ta KUIbKICTh BHCOKOKOHIIGHTPOBaHUX
CTIYHMX BOX 30uTbIIyeThcs. Ha MonokomepepoOHUX MIANPUEMCTBAX CEPEAHBOI TPOTYKTHBHOCTI
yrBoproeThes 6mu3bko 80-90 T 3a 100y cupoBatku Ta 20 T 3a 100y — MeTicH, SKi MOTPe0yIOTh epeKTHBHOT
yruiizanii. ToMy HaJaXOMKeHHS BHCOKOKOHIICHTPOBAHMX PO3YMHIB y CTIYHI BOAW MOXE CTAHOBHTH BiJ
KIIBKOX JECATKIB 1O COTeHb M° 3a 100y, 3 cepenHboro Koumenrpamicro XCK 50 rO%m. Taxi
BHCOKOKOHIIEHTPOBAHI PO3YMHH IMOCTYNAIOTh IMEPIOJMYHO 3 KPATHICTIO CKHJIy OJIWH pa3 3a 3MiHy, NpH
LOMY 3MIlIyBaHHSI iX 3 OCHOBHHM MOTOKOM MPH3BOAUTH JI0 MOPYIIEHb pOOOTH OYMCHUX CTaHIiH, a TAKOX
JI0 BTPATH I[IHHUX KOMITOHEHTIB, 1[0 MICTAThCS Y IIMX PO3uMHaX [6, 7].

Meta po0oTH TIONSATaE Y MOHITOPUHTY 3a0pyJHEHHX CTIYHHX BOJ| MOJIOKOIIEPEpOOHUX
MIANPUEMCTB, iX BIUTUBY Ha JOBKUUISA T4 METO/IB OUHIIICHHS.

Excnepumentansni gocaimxennsi. Ckimajg CTIYHHX BOJ  MOJOKONEPEPOOHUX  MIANPHEMCTB
3aJIeKHUTh BiJl BIACTUBOCTEH, TEXHOIOTTYHOT'0 TIPOIIECY Ta ACOPTUMEHTY MPOIYKIIii.
BupoOHudi cTiuHi BN XapaKTepU3YIOThCS TAKHMHU CepeIHIMU MOKa3HUKaMHU

D (0 1500 mr/m,
] 0 1200 mr/,
3aBUCI PEUOBHHH =----==============mm == mmmmmm oo oo oo 320 wmr/x,
HIiTPOreH 3aTaMbHII ------=========n=mmmmmmm oo oo oo 50 mrN/,

OOcTexxeHHs 0araTbOX MOJIOKO3aBOJIB, IO OyJM MPOBEICHI IiJ Yac MOroIMHHOIO Bigbopy mpo0,

BusiBr10: XCK CTIUHMX BOA MOJIOKO3aBOJIB, SIKI MalOTh LIEXU 3 BUPOOHHUIITBA CHPY Ta TBEPAMX >KUPIB,
2/ . . [, . .

cranoBuTh 4000—10000 mMrO“/; BMmict 3aBucaux pedoBuH — 10 1000 mr/a i Ginbie, BMicT xupiB — 250 —

390 mr/m.
[Toka3uuku 3a0pyHEHb CTIYHUX BOJA HaBeAeHO y Tab. 1.

Tabnuys 1
IMoka3nuku 3a0pyaHeHb CTIYHUX BOJI MOJIOKONEPEPOOHUX 3aBO/IIB
IToxomKeHHs CTiYHOI BOAU IMoka3Huku 3a0pyaHEHD
BCK, mr/n XCK, mr/n Cmissignomenns BCK: XCK
Kuiscokuit M3 Ne3 2200 2700 0,815
Ko3saTnHChKHIT MOIIOKO3aBOLL 2600 3310 0,785
BpoBapcekuii MOI0OK03aBO 2620 3320 0,789
Cepenne 2473 3110 0,796
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Bucoki KoHIIeHTpaIlii JIETKOOKUCITIOBAHUX OPTaHIYHUX PEYOBHH Y CTIYHHMX BOJAX MOJOKOIEPEPOOHHX
3aBOJIIB MPHU3BOSITE JI0 PIi3KOTO 3HIDKCHHS PO3YMHEHOr0 KHUCHIO y BojoiMax. Kpim Toro, xapakTepHOO
O3HAKOIO IIUX BOJ € HU3bKE 3HaYeHHS pH BHACHIZIOK YTBOPEHHS KUCIOTHHX CIHONYK IiJ] Yac Oi0XiMIYHOTO
posknany. HagxomkeHHst y BOmHI 00’ €KTH 3HAYHUX KUIBKOCTEH 3aBHUCIIMX PEYOBHH OLIKOBOIO TOXOIKCHHS
MPU3BOANTH JIO PI3KOTO HAKOMMYEHHSI JOHHUX BiIKIAIIB, IS IKUX XapaKTEPHUMH € TIPOIECH THHTTA.

Haii6inbmoro 3arpo301o A1t BOAHUX 00’ €KTIB € CTiYHI BOAW BUPOOHUIITB Ka3eiHy Ta TBEPAUX CHPIB,
1110 XapaKTepu3ytoThes Bucokumu nokasuukamu XCK ta BCK. Ix xapaxrepucruka nonana y taom. 2.

Tabnuys 2
XapakTepuCcTHKA CTIYHUX BOJ MOJIOKO -, MACJIO - TA CUPOPOOHUX 3aBO/IB
3aBucni BCK XCK, Hadro- Hitporen Omroop, | Xiopuad,
peYOBHHE MT/TT TIOBH., Mr/n MPOJYKTH, | aMOHINHMA, Mr/n Mr/n [MpumiTka
Mr/n Mr/n Mr/n
350 1200 1400 10 60 8 150 XKupu o 100
600 2400 3000 10 90 16 200 XKupu o 100

OuinuTH piBeHb 3a0pyJHEHHS CTIYHHX BOJ MOJIOKOTIEPEPOOHMX TiJIPUEMCTB MOXKHA METOIOM
MOTEHI[IOMETPUYHOIO aHAITI3Y, SIKUI ]a€ 3MOTY SIKICHO Ta KUIbKICHO BCTAHOBMTH BMICT KOXKHOTO IHIPEJTIEHTA.

CBixi BUPOOHUYI CTOKH MOJIOKONEPEPOOHHX MiANMPHUEMCTB MalOTh OUIHH ab0 KOBTYBaTHH KOIIp.
Peakiis ix ayxxHa. OCKUIBKM B CTIYHHX BOAAX MICTATHCS OUIKOBI PEYOBHMHH, BYIJICBOIU 1 JKUPH, BOHH
MIBHJIKO MiAJIAIOThCS 3arHUBAHHIO 1 3aKkucaHHIO. HacTae 30po/KyBaHHS MOJOYHOT'O IYKPY YV MOJIOYHY
KHCJIOTY, IO IPU3BOIUTH JI0 OCAaJLKEHHS Ka3eiHy Ta IHIIMX MPOTETHOBMX PEUOBHH. 3aTHUBAHHS OCTAHHIX
CYIIPOBOKYETHCSI BUILICHHSAM JIy)K€ HEIPUEMHOTO 3araxy, pH CTIYHMX BOA MpH IEOMY 3HWXKYEThCS J10 4,5.
BupoOHu4i CTiyHI BOAM MOJIOUHUX 3aBOJIB, KpiM BHILENEpPepaxoBaHUX 3a0pyJHEHBb, MICTITh XiMidHI
CIIOJIYKH, IO 3aCTOCOBYIOTBCS JUII MHTTSI €MKOCTEH, amapatypu Ta mimior (mereprentu). CTiuHi BOan
MiANPHEMCTB MOJIOYHOT MPOMHCIIOBOCTI y pa3i CKHIAHHs X y BOJOHME 0€3 MormepenrHboro OYHICHHS
MAaIOTh IIKI[UIMBUH BIUIMB HAa BOJy OCTaHHIX. B pe3ynpTari 0610XiMIiYHOrO OKMCHEHHS OpTaHiYHi CIIONYKH,
10 MICTATHCS y CTIYHMX BOJAAX, 3 BOAOKM IOTJIMHAIOTH BEJIMKY KUTBKICTh KUCHIO, BHACHIOK Y0ro (ayHa i
¢iopa BomoiiM MOXKyTh 3aruHyTH [8]. OpraHiuHi ped4oBHHHM, IO MOTPAIUIAIOTh Y BOAOHMH 31 CTIYUHHUMH
BOJIaMH MOJIOKOIIEpepOOHOi MPOMHCIOBOCTI, BHKIUKAIOTh MPOIECH THUTTS, y PE3YIbTaTi 4Oro pi3Ko
3MEHIIIYEThCS BMICT KHCHIO Y BOJI, 10 BHKJIMKA€E TaK 3BaHI 3aMOpPHU — MAcOBY 3aruOenb pul Ta IHIIUX
TBapuH. 3a0pyJHEHHS MPUPOTHUX BOJ MPHU3BOJUTH N0 TOPYIIEHHS SKOCT1 MATHOI BOJM, BUKIIHMKAE Pi3Hi
3aXBOPIOBAHHS, 3aBJIA€ €CTETHYHOTrO 30MTKY, TOOTO HACENEHHS HE MOXKE BHKOPHUCTOBYBATH BOAOHMH Yy
pekpeariiftnux missix [8].

IcHyroui ximiuHi Ta (I3UKO-XIMIUHI METOJM OUMINCHHS 3a0pymHeHol Boau (XJIOpyBaHHS,
O30HYBaHHS, OCMOC TOIO), IO MOJATal0Th B aKTHBHIiN XiMidyHii il ab0 (i3MYHOMY BIUIMBI Ha BOLY,
Jaf0Th 3MOTY BHJQINTH 3 Hei 3a0pyIHIOBAIBbHI PEYOBWHH, MOTIPUIYIOYM MPH IbOMY (Pi3MKO-XIMIivHI
BIIACTUBOCTI BOJIM Ta MOPYIIYIOUH MPUPOTHHIA OallaHC pO3UYMHEHUX Yy Hill coMeid.

Jlo Toro X y NmpHpoOJl iCHYIOTh Oe3ledHi MOXKJIMBOCTI OYHMINEHHS BOIU 3 BHPIBHIOBAHHAM Y HiH
COJILOBOTO OallaHCy il Yac MPOXOJKEHHS BOAW UYepe3 Ha3eMHi Ta MiJ3eMHI TOPU30HTH MiHepalliB, 10
MarTh BEJIUKI aACOpOIilHI BIACTMBOCTI 100 AHTPONOI€HHUX TOKCHYHUX pEYOBHH (TJIMHH,
QJTFOMOCHITIKATH, [EOMITH TOIo). Taki mpuUpoaHi MiHepaan-aACOPOEHTH MiJ 9ac OYMIIEHHS CTIYHHMX Ta
3a0pyAHEHUX MPHUPOTHUX BOJ HA CTaIil BiACTOIOBAaHHS HE TUIBKM JaIOTh MOXIJIMBICTH M030aBUTHUCH
HEOE3MEUYHUX aHTPONOICHHMX 3a0pyAHIOBAIILHUX JIOMIIIOK ajacopOrii, a W XIMIYHHUX PEaKTHBIB, 1100
MOKPAIUTH CTPYKTYPY Ta MiHEpaTi3allito BOJIH.
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3aranpHOBIIOMUI iHTEpeC CBITOBOI HAayKd 0 aJICOPOLIMHHMX BIACTHBOCTEH KIMHONTHIONITIB. [Ipore
aJIcopOIIiiiHi BIACTHUBOCTI IICONITIB KAapIaTChKOIO PErioHy Ta MOMJIIMBOCTI 1X MPAKTHYHOTO BUKOPHUCTAHHS
JIOCITIZKEHO 111e HEIOCTATHBRO, OCOOJIHMBO ITi/] YaC OYMIIICHHS BOIM Y IPOMHKCIIOBUX MaciiTadax [7].

OTKe, COKUPHHUIIBKUN KJIMHOIITHIIONIT MOYKHA BUKOPHCTOBYBATH B SIKOCTI JICHIEBOTO aJCOPOIIHHOT0
MaTrepialy B)K€ Ha TIEpIIMX CTaaiiX OYMIICHHS, 30KpeMa 1 MpH BIACTOIOBaHHI. 3acTOCyBaHHS
KIMHONTUJIONITY y KOMOIHaIil 3 XJIOpyBaHHSM, O30HYBAaHHSIM, KOHTAKTHOI KOATYIIIEI0 3HAYHO
MIIBUIIYE iX epeKTUBHICTD [7].

3anponoHOBaHO TEXHOJIOTIYHY CXEMY OUYMILIEHHS CIYHHUX BOJ| MOJOKOMEPEPOOHOro MiAPHEMCTBA
(pucyHoK).

9
| /—l Cad

1 2
CTi4Hi BOAH 3$ LAl
MOnokozaBogy /

Binyck oHm-
WEHW BOR

Ha nickogl
MO

Texnono2iuna cxema OUUujeHHsl CIMEYHUX 600 MOJIOKONEPEePOOHO20 NiONPUEMCMEA.
1 — pewimxu; 2 —nickognosmosaui; 3— Hakonuwyéau-ycepeoriosay; 4— smiutysat,
5 —siocmitinux; 6 —inempu; 7—mynoywinvhiosaw, 8 — ginemp-npec;
9 — peacenmmne 2ocnodapcmeso; 10— b6ynxepu ons nicky; 11 —emxicmo ons ghinempamy:.
— (emiuni 6oou); — o — (0ocao); —x — (pevosunu, wo ecnausaiom);
— ¢ —(0exanmam); —t — (copbenm); — 5 — (cmucHene nosimpst)

CrtivHi BOIM OCTYNAIOTh HA CT/IIF0 MEXaHIYHOTO OYHMILICHHS BiJl TPyOOIMCIIEPCHHUX JOMIIIOK PO3MIPOM
mo 1:10° mM 3a momomororo pemritok 1. Jlam oumMineHHS BinOyBaeThCs y ITICKOBIOBMOBauax 2. s
30UIbIICHHS] €)EeKTHBHOCTI POOOTH ITICKOBIIOBIIOBAYIB MICOK BUAAISIOTH MHEBMOTPAHCIIOPTOM CTHCHEHHM
moBiTpsM (2-1). Criuna Bofa, MI0 MiCTHTh MOJIOYHY KHCIIOTY, eMYyJIbIOBaHHM JKHpP, OUTKH TOIIO, TOJAE€ThCI Y
¢uoratop 3. I1iHa, sika MICTUTH (pIIOTOKOHIIEHTPAT, BUBOIMTHCS 3 CUCTEMU y MYJOYIIUTbHIOBaY 7. Jlami cTivuni
BOJM TMOTPAILIAIOTh B EIEKTPOKOAryJISATOp 3 ajfoMiHieBUMH enektpomamu 11, TTicis koarysisimii cTiyHa Boia
MOTpaIuIsie y 3MinryBay 4, KU BUKOHYE aacopOuiiHy GyHKII0. Y HbOMY BiIOYyBa€ThCs 3MIITYBaHHS CTIYHOT
BOJIY, aKTMBOBAHOI'O BYTLUIA Ta KaJbIIiF0 OKCUAY B AMHAMIYHUX yMoBaXx. Lleli amapar mpalfroe 3a MpUHIIUIIOM
rigporkiiona. Ocaji BUBOIUTHCS Y MYJIOYILUILHIOBAY 7, a OYMIIICHA BOJA HAXOIUTh Y BIACTIMHUK 5, B SKOMY
BiIOYBa€ThCS PO3UIEHHS TBepIoi Pazu y BUMIIAL (IoTaTy Ta YTBOPEHHS Ocaly, sIKi TAKOXK YTHII3YIOThCS y
MYyJIOYIIUIbHIOBaYl 7. Bosa, ouuilieHa Bij OpraHiYHHMX JOMIIIOK, ITOJAEThCA B aacopOep HermepepBHOI Iil 3
LICOJIITOBMM 3aBaHTaXeHHsAM 6. Y 1bOMy amapari BiIOyBa€ThCS OCTATOYHE OYMINEHHS BiJ HEOPraHIYHMX
pedosun — ionis H ta Ca®. Jlns perenepauii copbenty nomarots posuns NaOH y HampsiMKy, MPOTHICKHOMY
10 TToj1ayi cTiuHoi Boxu. OuHilieHa CTiYHA BOJA MOJAAETHCS Y 3aMKHEHUH 1TUKIT BOIOIIOCTAYaHHS, 30MPAIOUKCh Y
30IpHMKY ouMileHOI Boau 12, a00 CKHMIA€ThCs B KaHAT3aMlilo. YTWIi3alls ocaay IPOBOIUTHCS Y
MYJIOYIIIIBHIOBaYl 7, B SIKOMY BimOyBaeThcs yrBopeHHs ¢imsrpaty (5-1), mo momaetsest y daoratop 3, ae
3IIMCHIOETHCS OCHOBHUH ITMKJI OUYMILEHHS CTIYHUX BOA mianpueMcTBa. Ocaj MOJA€ThCs y (LIbTp-Tpec
8. Ilicnms 1BOX POKIB TEpErHUBAHHS OCaJ MOXXE BHKOPHUCTOBYBATHCS SK OpraHiuHi moOpusa. DimbTpar
MOCTYIIA€ Ha TOYATKOBHUI €Tall CXeMH OYMIICHHS, a YIIUIbHEHUH 0ca] OAAI0Th Ha YTHITI3ALIiO.
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BucnoBox. BcraHoBnenuii BMicT 3a0pyIHIOBAIBHHX KOMIIOHEHTIB CTIYHHX BOJ MOJIOKOIEPEPOOHHX
MINPUEMCTB Ta X BIUIMB HA HABKOJIMIIHE CEPEIOBHUINE. 3alpPOIIOHOBAHO METON aJICOPOIIHHOrO OUYMIICHHS

CTIYHHUX BOJI 3a JIOTIOMOI'OF0 KITMHONTHJIONITY.
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