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I'naBa 1. Teopus

1. AKTyaJIbHOCTb

1. Boga — 3T0 ’XKM3HEHHO HEOOXOJIMMBIN pecypc, 6€3 KOTOpOro Mbl He
MokeM 000iTHCh. B HacTosIee BpeMsi OCTPO CTOUT BOIIPOC O HEXBATKE YUCTON
NUTHEBOM BOABI. OUYMCTKA BOJBI — OJIHA U3 BAXHEHIIMX 3a/1a4 COBPEMEHHOTO
0011eCcTBa, MOCKOJIbKY OHA HAIIPSIMYIO BIMSIET Ha 3I0POBbE JIFOACH U COCTOSTHUE
OKPYXaroIIEH CPeIbl.

B kpynHBIX ropogax B LEHTPaJbHON CHCTEME BOJAOCHA0XKEHHUS BOJIa HE
BCerjga J0CTaTo4HO uucTas. OHa MOXET OBbITh >KECTKOH, COAepkKaTb HOHBI
KaJlbLs, MarHus, >Kejie3a, MEIW, CBUHIA, COJIA TSDKEIBIX METAJUIOB,
OpraHUYeCKUE 3arpsi3HUTENIM M MHUKPOOPraHu3Mbl. Takas BoJa HY)KIAeTcs B
ouucTKke. Takxke B KpyIHBIX IOpoJax 3a4acTylO €CTh 3aBOJbl, COpachIBaIOIINE
CTOYHBIE BOJIbI B MECTHBIE BOJOEMBI. JJIsl 3KOJIOTMYECKOTr0 01aronoy4usi TAKue
BOJIbI BOABI CTOUT OYMIIATH.

B mupe Boaa 3arpsizsHEHa MHOXKECTBOM BenlecTB. Cpeny HUX:

e Taepable, HEpaCTBOPUMBIE BEILIECTBA

e IlurtaTenwsHble BemecTBa (A3ot, hpochop)
e buopasnaraeMble BelecTBa

e [laroreHHble MUKpPOOpPraHU3MBbI

e HepaznaraeMple oOpraHnYeCKUE BEIIECTBA
e Heoprannueckue BemiecTna

B Poccun T016K0 8% CTOUHBIX BOJI MOTHOCTHIO OYHINAIOTCSA TIEpe TeM, KakK
OBITh BO3BpALICHHBIMU B BOJ0OEM. 3arpsizHeHbl 75% MOBEPXHOCTHBIX BOJ WIIU
50% Bcex BoA.



2. JlaHHBIE 110 PETHOHY

B Owmckoii ob0nactu HaxoguTcs OOJIBIIOE KOJIMYECTBO NPEANPUATUH.
OCHOBHBIE TPOMBIIUIEHHBIE OTPAaCAd — XHUMHYECKass W MallMHOCTPOEHUE.
Haxonsdmuecs B Hamem ropoje NpeanpHusaTHs MPOU3BOIAT Takke OOJbIIOe
KOJINYECTBO OTXOJIOB U CTOYHBIX BOJI, KOTOPBIE HYKIAIOTCS B OUMCTKE.

B moeMm permone Boja CWIBHO 3arpsi3HEHa HEAOCTATOYHO OYMILECHHBIMU
IPOMBILUIEHHBIMU oTX0jaMu. OMck ctouT Ha 9 mecte no Poccun no oobemy
cOpoca 3arpsiI3HEHHBIX CTOYHBIX BOJI.

B Boanble 00BEKTHI 00JaCTH B 3aBUCHUMOCTH OT 00bEeMa IPOU3BOJICTBA
IOCTynaeT A0 269 MitH. M3 3arpsi3HEHHBIX CTOYHBIX BOJI, B TOM YHCJIE B TOPOJIE -
230 muH. M3 , u3 KOTOpbIX 86 % - HEOUMILEHHBIX WM HEIOCTATOYHO
OYHILICHHBIX.



3. llenp u 3agaun

ens: Mzydyenue spdexTuBHOCTH TIpoliecca KOAryJsaud I OYUCTKH
BOJIbI OT B3BEIICHHBIX YaCTHUIl C MPUMEHEHUEM (IIOKYJISIHTA U 6€3

3anayu:

[IpoBenenune mporecca OYUCTKH BOJIbI, 3arpsA3HEHHON pa3IMYHBIMU
B3BECSMU, METOJIOM KOATyJIAIINH.

[IpoBectn cpaBHeHHE H(PGEKTUBHOCTH pa3HBIX THUIOB KOAryJsiHTOB
(ATIOMUHUEBBIX U KEJIC3HBIX).

Ouenutp 3¢ (HEKTUBHOCTH IIPUMEHEHUS (IOKYJISIHTOB pu
KOAryJISIIIHOHHON OYHCTKE BOJIBI.

Onpenenutb HEOOXOIUMYIO KOHIICHTPAIUIO KOATYJISTHTA JISI IPOBEICHUS

OYHUCTKH.



4. TInanupoBaHue padOTHI.

[Ipu mitaHupoBaHUM CBOEU padOTHI, 1 BBIOpan 000pyOBaHUE U PEAKTHUBBI,
KOTOpBIE MHE MOHAA00sTCs. S coOdupacs mpoBOIUTH KOATyJISIIHMIO B KOJIOAaX Ha
250mu1, ¢ mepeMenImBaeM MarHuTHOM MEIIaIKOM.

B xauectBe koaryissHToB uctnonb3oBanbl: Cynbdart sxeneza(lll) u Cynsdar
AITFOMUHUS.

B xadecTBe ¢iioKynsHTa: 3aBapeHHBIN PACTBOP KpaxmMasa

B kauectBe 00pa3LoB ObLIM BHIOpAHbI: [ TMHSAHAS B3BECH, B3BECH MEIKUX
gyactuy CaCO3, BOAbl H3 CTOAYEr0 BOJOEMA C  BOJAOPOCISIMH U
MUKpPOOpPTraHU3MaMHu.

KoHTposib: B MoOEM ucCCIeAOBaHUM MPHUCYTCTBYET OTPHUILIATEIbHBIN
KOHTPOJIb, @ UMEHHO KOAryJISILUs BOJOIPOBOIHOMN BOJBI.

1. ITocraHOBKa 3KCIIEpUMEHTA!
Koarynsus kaxaoit npoObl Mpor3BOAMIACE IO CIEAYIOIICH METOANKE:
1. Koarynsuus kaxxaoi mpoObl TPOU3BOUIIACH IO CIEAYIONIEH METOUKE:
2. KonOy 250My1 HanmoJHUT UCCAEAYEeMOM TTPOOOA.
3. TlocTtaBuTh Ha MarHWUTHYIO MEIIAIKY W 3aKHHYTHb SIKOpb. BKIOUNTH
nepeMenInBaHue
[Mogmenouuts poOy 0,1M pactBopom Na2CO3
JloGaButh B k0s10y 0,1 M pacTBOp KoaryssiHTA.
JloknaThCst OCaXACHUS TUIPOKCHIA TPEXBAJIEHTHOIO MeTalia

N o ok

[IpodpunbTpoBath

[Ipoucxoadiume peakuu:
Al2(S04)3+6NaHC03+3H20=2AIl(OH)3+6C0O2+3H20+3Na2(504)3
FeCI3+3NaHCO3+3H20=Fe(OH)3+3C02+3H20+3NaCl

Jlnst oOpa3oBaHre THAPOKCHA TPEXBAJICHTHOTO MeTajula HEOOXOIUMO
Hanaue B pactsope anrona: OH™ mimm CO3% . TTosTomy 51 100aBIsI B paCTBOPBI
kapOoHat Hatpusi. B xone peakuuu o0pa3yroTcsi MEJIKME YaCTULIBl THIPOKCUIA
TPEXBAJICEHTHOIO METaJlla, 3aTEM MPOUCXOAMUT CIUIAHUE FTUX YACTHII, TO €CTh
KOaryJisiius.



['naBa 2. [IpakTuka

1. Onpenenenue 3aBUCUMOCTH 3(PHEKTUBHOCTH
KOAryJIAIMA OT KOHIICHTPAIIMU KOATyJIsTHTA:

[Touck 3aBucuMoOCcTH 3(PHEKTUBHOCTH KOATYISIUU OT KOHIIEHTpAIUU
KOAryJsitHTa MPOBOAMIICS MO CIIEYIONIEH METOIUKE:

B cemb ko116(100Mmi1) HaauTh 110 100 M1 BOAOIIPOBOIHOMN BOJIBI.

B xaxnyro xon6y npunuts 0,3M pactBop NaHCO3, nepemeniars.

B xaxnyro xon0y npuwiuth 0,1M pacTBop KoaryisiHTa, IepeMeniaTh.

JlokmaThbCst OcaXACHUs, 3aITUCaTh BPEMs B TaOJIUILy.

OOBbemMbI paCTBOPOB OBLUTM PACCUUTAHBI IO CTEXUOMETPUH.

Bce o00pasmpl ckoaryiaupoBaid 3a OJWHAKOBOE BpeMs - 12 MHHYT.
[TorTOMy KOJMYECTBO KOAryJjsHTa HYKHO MOAOUpATh HUCXOMS M3 KOJUYECTBA
3arpsizauTenia. Cm. puc. 1 — mo ocu X — 00beM B MJI pacTBOpa KOaryJssHTa, 1Mo
ocu Y — BpeMs KOaryJjisiiui B MUHyTax.

BpeMst ocaxkaeHusi, MHH BpeMmst ocaxkaeHusi, MUH
13 13
11 11
10 10
9 9
0 2 4 6 8 0 2 4 6 8

Puc. 1 - I'pa(l)I/IKI/I 3dBUCUMOCTH BPEMCHH KOAryJisiliiy OT KOHICHTPAIIUX KOaryJjisiHTa



2. OnpeieneHrue BpEMEHU KOATYJISIIIAN Pa3HbBIX

00pa3II0B ¢ pa3HbBIMU KOAryJSHTAMH, a TAKKE C

(JTOKYJISTHTOM U 0€3 HETO

Taxum o6pazom 6b110 ipoBeaeHo 10 peakiuii. Pe3ynbTate! s 3aHecC B

Ta0IuIy:
Howmep n/n Obpazen Koarynsut DOKyISAHT Bpems PesynbraT
OCaXK/IEHHS, MHH BH3YaJILHOTO
aHanmsa

1 BomonposoaHas Fe2(S04)3 - 12 I[pospauo, 6e3
BOJIA L[BETa U B3BECH

2 BopomnpoBoiHas Al2(S04)3 - 11 IIpo3pauno, 6e3
BOJA L[BETA U B3BECH

3 ['nuHsiHAs B3BECH Fe2(S04)3 - 9 I[Mpospauo, 6e3
L[BETa U B3BECH

4 TmHsiHast B3BECH Al2(S04)3 - 9 IIpo3pauno, 6e3
L[BETA U B3BECH

5 Bssech mena Fe2(S04)3 - 8 IMpospauo, 6e3
L[BETa U B3BECH

6 Bs3Bech Mena Al2(S04)3 - 9 ITpo3spauno, 6e3
L[BETA U B3BECH

7 BomonposoaHas Fe2(S04)3 + 4 I[Mpospauto, 6e3
BOJIA [[BETa U B3BECH

8 Bononposoguas Al2(S04)3 + 4 ITpo3zpauno, 6e3
BOIA [BETA U B3BECH

9 Boza u3 Bojoema Fe2(S04)3 - 12 IMpospauto, 6e3
[[BETa U B3BECH

10 Boza u3 Bojoema Al2(S04)3 - 13 IMpospauto, 6e3
[[BETA U B3BECH

11 I'nmunsiHas B3BeCh Fe2(S0O4)3 + 3 Ipo3spauno, 6e3
[[BETa U B3BECH

12 ['nuHsHAs B3BECH Al2(S04)3 + 3 I[Mpospauto, 6e3
[BETA U B3BECH




3. Pe3ynbTaThl UCCIICIOBAHUSA:

MHoi#1 ObUIH TTOTYYEHBI:

3aBUCHUMOCTh BPEMEHU KOATyJISIIMH OT KOHIIEHTpAIMM KoaryJsHTa (AJis
000MX KOaryisHTOB). B o0oux cimyuasx, Bpemsl KOaryJsiiud OJMHAKOBOE IS
BCEX 00pa3IoB C pa3HOM KOHIIeHTparmen. /[ cynbdaTa adroMAHAS U XJIOPHIA
xenesa (I11I) — 12 munyT.

JlnarpamMMa BpeMeHH KOaryJisiliiy pa3Hbix 00pasiioB ¢ (IOKYJISHTOM U 0e3
pa3HbIMU KoaryisiuTamu. CpeaHee BpeMst Juist 00pasioB 0e3 duiokymnsHTa - 10,75
MUHYT; AJi1 00pa3ioB ¢ QuokyassHToM — 3,625, yTo MeHblle B 2,97 paza

Bpems,
MWH BDEMH npouecca Koarynaunm ana o4UCTk soabl OT B3BELUEHHbIX

" 4acTuL, C NpUMeHeHnem GnorynsHTa u 6e3

12

10 “ |‘
0 II II

Al2(SO4)3 bes dnokynanta  Al2(S04)3 C dnokynaHTOM FeCl3 bes dnokynaHTa FeCl3 ¢ dnokynaHTOM

0o

)]

IS

N

M BoaonposofHaa Boga(KoHTpons)  MIAMHA Men Bopga 13 o3epa



4. BLIBOEI:

Mexay KOHILIEHTpaluend KoaryJjasHTa U CKOPOCTbIO KOAryJsiIuu He ObLIO
HaiiJIeHo 3aBUCUMOCTH. KoMuecTBO KOaryJsiHTa Hy>KHO OAOUpPATh UCXOMS U3
KOJIMYECTBA 3arPS3HUATEIIS.

Conu anmoMUHHUS U KeJe3a oKa3adu OJUHAKOBBIE pe3ynbTaThl. [loaTomy
BBIOOD KOaryJssiHTa OyJeT 3aBUCETh OT APYTHUX MapaMeTPOB.

[Ipumenenue  (GIOKyNIsSHTa  JEHCTBUTEIBLHO  YCKOpSIET  MPOIECC
koaryJisinuu. [Ipu ucnons30BaHuM Kpaxmania B KauecTBe (JIOKYJISHTA 51 JOOUIICS
ycKopeHus B 2,97 paza

Koarynsmust nefictBurensHo 3(pQeKTHBHA MTPU OYUCTKE BOABI OT MEIKUX
YacTHI] ¥ B3Becer. bpuia mpou3BeieHa OUUCTKA BOABI OT B3BECEU MeNa, IJIUHBI U
MHKPOOPraHMU3MOB M BOJOPOCIIEH. YUHTBIBas JOCTYIIHOCTb 3TOTO METOAA
OYMCTKH, €r0 HUCIOJb30BaHUE OyJEeT MOJIE3HO JJIi OYMCTKU MUTHEBOWU BOJIHI,
CTOYHBIX BOJI, BOJIBI B OacceitHax
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