MunucTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKON 00acTu
I'ocynapcTBeHHOE OIOKETHOE IPO(ecCHOHANBHOE 00pa30BATEILHOE YUPEKACHHE
«IOxHO-Ypajbcknii rocyapCcTBeHHbIH TeXHUYECKHI KOJIJIeTAK»

METOANYECKHE PEKOMEHIAIINHN
10 BBITIOJIHEHHIO JTA0OPATOPHBIX U MPAKTUYECKUX pabOT
IIM.03 BeinosiHeHue padoT MO OYUCTKe MPUPOAHBIX M CTOYHBIX BOJI M

KOHTPOJII0 Ka4eCTBEHHBIX MOKa3aTeJieil
Pa3nen 2. Yuacrtue B pa3padoTke TeXHOJIOTH4€CKOro Mpouecca 04YuCTKH
MPUPOAHBIX H CTOYHBIX BOJ
MK 03.01. OuncTKa ¥ KOHTPOJIb Ka4eCTBA MPUPOJAHBIX U CTOYHBIX BO/
no teMe 2.3 KoHTpoJsb kauecTBa BOABI

JUTSL CHIELIUAIBHOCTH
08.02.04 BoaocuadskeHue 1 BOI0OTBEAeHIE
(YueOnsiit ian 2020)

Yeaaouuck, 2020



AKT COTI'VIACOBAHUA

HA METOAUYECKHE YKA3aHHS 110 BLINOJTHEHHUIO JJA0OPATOPHBIX U MPAKTHYECKUX
pador mo M/IK 03.01 OuncTKa B KOHTPOJIb KA4eCTBA NPUPOAHBIX U CTOYHBIX
Boa Pa3nen 2. Yuactue B paspadoTKe TEXHOJIOTHYECKOI0 MPOLECCa OYUCTKHU
NPUPOAHBIX M CTOYHBIX BOJ,

Tema 2.3 KoHTpoJ1b KayecTBa BOJbI
pa3padorannbie npenoaaBaresem IIIK Bogocnad:xxenue u Bog0ooOTBeAeHHE
I'ymunoit FO.A., 11 CTyIeHTOB ClIelUAJIBLHOCTH
08.02.04 BogocHa0xxeHue M BOIOOTBeICHUE
I'BITIOY «IO:xHO-YPpanbCKuil rocy1apCTBEHHbIH TEXHUYECKH N KOJJIeIHD

Mertoauueckue PEKOMEH/IAIIMU 1O BBHIMOJHEHUIO JTA0OPATOPHBIX U
NPAaKTUYECKUX pabdoT MpeaHazHayeHsbl A oOydaromuxcs crnenuaibHoct 08.02.04
BonocHaGxeHnue v BOJIOOTBEICHUE.

JlaHHBIE METOAMYECKHE pa3padoTaHbl B COOTBETCTBHH C IPOTPAMMOM
npodeCcCHOHATBLHOTO MOJYJISI, SIBJSIONMIETOCS YacThIO MPOTPAMMblI  MOJATOTOBKHU
CIEUHUAIMCTOB cpeaHero 3BeHa B cooTBercTBUU ¢ PI'OC mo cneumansHoctu CIIO
08.02.04 BoxocHabOxeHure 1 BOIOOTBeAeHHE 0a30BOM MOATOTOBKU B YaCTU OCBOECHHS
OCHOBHOTO BHjaa mpodeccuonanbHoi nearenpHoct (BI): Beimonnenue pabot mo
OYHCTKE MPUPOJHBIX U CTOUHBIX BOJ M KOHTPOJIFO KAU€CTBEHHBIX MOKA3ATENIECH.

Meronuueckne pPEeKOMEHAAIMHU COJIepKAT TMOSICHUTENbHYIO 3alHuCcKy, U 3
nabopaTtopHbie paboThI, M 6 MPAaKTHIECKUX PadOT.

Hacrosimue meToguieckue peKOMEHAAIMH TI0 BHITTOJTHEHHIO JTA00PATOPHBIX U
NPAKTHYECKUX PabOT MPENCTABIAIOT COOOM 3a/laHusd W CIyXaT JJIsl 3aKpEIUICHUs y
CTYJI€HTOB 3HAHUI IO KOHTPOJIIO KaueCTBa BOJBbI.

Meronuueckue pPEeKOMEHIAIMM 1O  BBINOJHEHUIO JA0OPATOPHBIX |
npakTudeckux padbot mo teme «KouTtpons kadectBa Boab» MJIK 03.01 «Ounctka u
KOHTPOJIb KauyecTBa MPUPOJHBIX M CTOYHBIX BOJ» COOTBETCTBYIOT YCTaHOBJICHHBIM
TpeOOBaHMUAM W MOTYT OBITHh PEKOMEHIOBAHBI I HCIOJIB30BAHUS B Y4eOHOM
nporecce.
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IHosicHUTEABLHAA 3aAIINMCKA

Meronuueckue  peKOMEHJAIMU IO  BBIIOJHEHUIO  JabOpaTOpHBIX H
npaktuyeckux pador nmo IIM.03 Brimonnenwe pabOT MO OYUCTKE MNPUPOJIHBIX U
CTOYHBIX BOJI M KOHTPOJIIO KAa4yeCTBEHHBIX IOKaszarened. Pazmenm 2 . Yuactue B
pa3paboTKe TEXHOJIOTMYECKOTO IMpollecca OYUCTKH MPUPOJIHBIX M CTOYHBIX BOJ
npeaHa3HaueHbl s oOyyaromuxcs mno creruanbHocTh 08.02.04 BogocHadxenue u
BOJIOOTBEJICHUE.

[IpakTuueckue 3aHATUS SABIAIOTCS BaxHbIM 31eMeHToM MJIK. B mporiecce
BBIMIOJTHEHUSI ~ JIAOOpAaTOpPHBIX W MpPaKTHUYEeCKUX  paboT  oOywaromuecs
CUCTEMATU3UPYIOT U 3aKPEIUISIOT MOJyYEHHbIE TEOPETUUYECKUE 3HAHMS, PAa3BUBAIOT
UHTEIJICKTyalbHble M  MpO(EecCHOHANbHbIE yMEHUs, (QOPMUPYIOT DIIEMEHTHI
KOMIIETEHIIMH OYTyIIUX CHEIUATUCTOB.

Meroguyeckue  peKOMEHJAUWM  MpeIHAa3HA4YeHbl Uil  OpraHu3aluu
BBITIOJIHEHUST J1a0OpaTOpHBIX M mpakTudeckux pador mo MJK 03.01. Ouucrka u
KOHTPOJIb KAYECTBA MPUPOJHBIX U CTOYHBIX BOJ.

[Iporpammoil  mpemycMOTPEHO  BBHINIOJIHEHHWE 3  JA0OpaTopHBIX HU 6
NPAKTHYECKUX paboT, HAMpaBICHHBIX HA (OPMHUPOBAHUE IIEMEHMOE C1E0YIOUUX
KomMnemeHuuil.

OK 1. BeiOupate  cmocoObl  pemieHuss  3amad  NpodeCCHOHATBHOU
NEeATEeNIbHOCTH, TPUMEHHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 2.  OcymecTBisTh TOHWCK, aHadu3 ¥ WHTEPIpETANuio HHPOPMAIINH,
HEOOXOMUMOW  JJii  BBINIONHEHUS  3a7ad  NpOQeCcCHOHAIBHON
NEeATEbHOCTH.

OK 3. IImanupoBaTh W pEaTM30BBIBATH COOCTBEHHOE MpO(ecCHOHaTbHOE U
JUYHOCTHOE Pa3BUTHE

OK 4. Paborarh B KOJUIEKTHBE U KOMaHJe, 3HPEKTUBHO B3aUMOJIEHCTBOBATH

C KOJUICTaMHU, pPYKOBOJACTBOM, KIIMCHTAM



OK 5.  OcymectBiaATh yCTHYHO M NHUCBMEHHYK) KOMMYHHUKAI[MIO Ha
rOCyIlapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEH COLMAJIbHOIO U
KyJIbTYPHOTO KOHTEKCTa

OK 7.  CopelicTBOBaTh COXpPaHECHUIO OKpY’Karolen cpensbl,

pecypcocOepexxennto, 3G(HEKTUBHO JEUCTBOBATh B YPE3BBIYANHBIX

CUTYaIUsIX

OK 9. MUcnonw3oBaTh MHPOPMAIIMOHHBIE TEXHOJOTHH B MPOQPECCUOHATHLHON
NEeATeIbHOCTH

OK 10. TIlonw3oBaThcs npodeccuoHabHON JTIOKYMEHTaIuen Ha

roCyJJapCTBEHHOM W MHOCTPAHHOM $I3BIKE
[IK 3.1. Pa3pabarbiBaTh TEXHOJOTHYECKHIA MPOLIECC OYUCTKH MPUPOIAHBIX U
CTOYHBIX BOJ
[1IK 3.2. BpINOTHATH XMMUYECKHE aHATHU3BI 10 KOHTPOJIIO KaueCcTBa MPUPOIHBIX
Y CTOYHBIX BOJ
[1K 3.3. BBINOTHATE MUKPOOMOJIOTMYECKUE aHATU3bl 10 KOHTPOJIO KauecTBa
IIPUPOJHBIX U CTOUYHBIX BOJI
yMeTh:
— BBITMOJHATh XUMHUYECKHE U MHUKPOOMOIOTHYECKHE AaHAIW3bl MO KOHTPOIIO
TEXHOJOTMYECKUX IPOLIECCOB U KAYE€CTBA OUNUCTKHU IMPUPOIHBIX U CTOYHBIX BOJ;
— BBINOJHATH KOHTPOJb 33 COOJIFONEHHEM 3KOJOTMYECKHX CTaHAApTOB U
HOPMAaTHUBOB 10 OXPAaHE OKPYKAIOLIEH CPEBI,
3HATh:
— TUTHMEHHYECKUe TpeOOBaHMsI K KaUYeCTBY MUTHEBOM BOJBI U CAHUTAPHBIE HOPMbI
OYHILEHHBIM CTOYHBIM BOJaM U BOJaM BOJOEMOB Pa3IMYHOTO HA3HAYECHUS;

— MCTOJbI U IIAPaMETPbl KOHTPOJIA IIPUPOAHBIX U CTOYHBIX BO.



HEPEYEHD JIABOPATOPHBIX PABOT

IIM.03 BeinosiHeHue padoT M0 OYMCTKE MPUPOAHBIX M CTOYHBIX BOA U

KOHTPOJII0 Ka4eCTBEHHBIX MOKa3aTeJiei
Paznen 2. YuacTue B pa3pabOTKe TEXHOJIOTUYECKOTO MPOLECCa OUMCTKU IPUPOIHBIX

H CTOYHBIX BOJ

M/IK 03.01. OuncTka 1 KOHTPOJIb Ka4ueCTBa IPUPOJHBIX U CTOYHBIX BOJL

Ne mpaktnueckoin Kon-Bo
paBoTEL HaunmenoBanue dopmar HACOB
Tema 2.3 KoHTpOJIb KaueCcTBa BOJBI
JlabopatopHbie pabOThI
JIaGopatopHas OnpeneneHue MPUTOTHOCTH BOJBI IS Ad 5
pabora Nel NIUTHEBBIX HY XK.
JlaGopatopHas Onenka 3¢G(}EKTUBHOCTH  MPOIIECCOB Ad 9
pabora No2 YMSTUYCHHS BOJIBI
JlaGopatopHas Onenka s pexTuBHOCTH paboThI Ad 9
pabora Ne3 TIECKOJIOBOK
[TpakTnueckue padbOTHI

Onenka 3¢G(}EKTUBHOCTH  MPOIIECCOB
Hpaxrueckas 0€?pa60TI<I/I b0 IPUPOTHOM P HBOIIBI A4 2
abora Ne 1 '
p Koarynsums

Onenka 3¢G(}EKTUBHOCTH  MPOIIECCOB
Hpaxrueckas 06Li)a60TKI/I b0 IPUPOTHOM P HBOI[BI A4 2
abora Ne 2 '
P OrtcrauBaHue

Onenka 3¢G(}EKTUBHOCTH  MPOIECCOB
[IpakTrueckas ! b . pot
aGoTa No 3 00paboTKH IPUPOTHOM BOJBL. | A4 2
p - OumibTpanus

Onenka  3(Q()EKTUBHOCTH  IPOIECCOB
[IpakTrueckas ! b . pon
aGoTa Ne 4 00paboTkH MPUPOTHON BOJBL. | A4 4
P j XJIOpUpPOBAHUE

Onenka  3(Q()EKTUBHOCTH  IPOIECCOB
[IpakTrueckas ! b . pon
aGota Ne 5 00paboTkH MPUPOTHON BOJBL. | A4 2
P B O30HHpOBaHME
[IpakTrueckas Onenka  »ddexTuBHOCTH  mporiecca 2
pabota Ne 6 CTAOMIM3AIIMOHHON OTPaOOTKH BOJIBI

Bcero 20




Kpurepuu ouennBanust J1a0OPATOPHBIX M MPAKTHYECKUX padoT

5 bannos

1) mpaBWILHO OMPEETNII 1IeJIb OTbITA;

2) BBINOAHWI paboOTy B NOJHOM O0BEME C COOJIOJEHHEM HEOOXOIUMOMN
MOCJIeI0BATEILHOCTH IPOBEACHUS ONBITOB U U3MEPECHUM;

3) caMOCTOATENbHO U pAlMOHAJbHO BHIOpPAT W MOATOTOBWI JIJISl OIBITA
HeoOXxoauMoe O0OpyJI0BaHKME, BCE OMBITHI MPOBEJI B YCIOBUSIX U pPEXKUMAX,
o0ecrneunBaloIIMX MOJYyUYCHHE Pe3yJIbTATOB U BHIBOJOB C HAUOOJBIIIEH TOUHOCTHIO;

4) HAy4YHO TpaMOTHO, JIOTUYHO omucan HaOIoJeHuss u chopMyaupoBa
BBIBOJIBI U3 OMbITa. B IpeacTaBiIeHHOM OTYETE MPABUILHO W aKKYpPATHO BBITIOJHUII
BCE 3aIMCH, TaOJIUIIbI, PUCYHKH, YePTEKHU, rpadUKH, BEIYUCICHUS U CJeal BhIBOIBI;

7) SKCHEPUMEHT OCYIIECTBISET IO TJIaHy C YUYeTOM TEXHUKH 0€30MacHOCTH U
npaBmI paboThI C MaTepuaIaMu U 000pyAOBaHHEM.

4 banna

1) ombIT IPOBOAMII B YCIOBUSX, HE 00€CIEYMBAIOIINX JTOCTATOYHON TOYHOCTH
U3MEPEHU;

2) uny OBUIO JOMYIIIEHO JBa-TPU HEI0YETa;

3) unu He O6oJiee 0 HOM HerpyOoit OmMMUOKY U OJTHOTO HEJoUeTa,

4) UM SKCIEPUMEHT MPOBEICH HE MOJHOCTHIO;

5) unu B onucaHUM HAOJIONAEHUN U3 OMbITA JOMYCTUJ HETOYHOCTH, BBIBOJBI
cenay HelOJHBIE.

3 banna

1) nmpaBuibHO oOmpenenansa Ueidb OMNbITa; padOoTy BBINOIHSAET MPABUIBLHO HE
MEHEee 4eM HAmoOJIOBHUHY, OJHAKO 00BHEM BBITIOIHEHHON YaCTH TAKOB, YTO MO3BOJISCT
MOJIYYUTh NPAaBUJIbHBIE PE3YyJbTaTbl M BBIBOJBI MO OCHOBHBIM, MPUHUIUIHAILHO
Ba)XHBIM 3a7ia4aM paloThI;

2) win nondop oOOpynoBaHUs, OOBEKTOB, MATEPUATIOB, a TaKke PadOThHI IO

Ha4daJly OIIbITa IIPOBCJI C IIOMOIIBIO MIPCIIOAaBaTCIIA; MM B XOAC IIPOBCACHUA OIIbITA U



M3MEpPEeHUN ObUIM TOMYILIEHbl OIUMOKM B ONMCAHUU HAOMIOACHUM, (OpMYyIHpPOBAHUU
BBIBOJIOB;

3) ombIT MNPOBOAWICS B HEpPAlMOHAIBHBIX YCJIOBHUSX, YTO NPHUBEIO K
MOJIYYEHHUIO PE3YIbTATOB C OOJBIICH MOTPEITHOCTHIO; WU B OTYETE OBUIN JIOMYIICHBI
B O0mIeH CIOXXHOCTH HE 0oJiee JIBYX OIIMOOK (B 3alUCSIX €IMHUI], U3MEPEHUSX, B
BBIYUCIICHUAX, rpadukax, TaOIMUIaX, CXeMaX, aHaju3€ MOTPEIIHOCTEd U T.JA.) HE
NPUHIMITUAIBHOTO IS JTaHHOM paboThl XapakTepa, HO MOBIMSBIIMX Ha PE3yJbTat
BBITIOJIHCHUS;, WJIM HE BBINIOJIHEH COBCEM WJIM BBIMOJHEH HEBEPHO aHAIM3
IIOIPEIIHOCTEN;

4) nomyckaeT TpyOyr OIIMOKY B XOJ€ JKCIepuMeHTa (B OOBSICHEHWU, B
odopmiieHNH pabOThI, B COOJIFOICHUU TIPaBUJI TEXHUKH O€30MaCHOCTH TMpHU paboTe ¢
MarepuajaMd W OO0OpYJIOBaHHMEM), KOTOpas UCIPaBIsSeTCs IO TpeOOBaHUIO
perno1aBaTes.

2 oanna

1) He ompenenusa CaMOCTOSITENIbHO I1I€Nb OIbITa; BBIIOJIHWI paboTy He
MOJIHOCTBIO, HE MOATOTOBWI HYKHOE 000pyJ0oBaHHME U OOBEM BBHITIOJHEHHOW YacTu
paboThI HE MO3BOJISIET CAENATh MPABUIBHBIX BHIBOJIOB;

2) WM ONBITHl, W3MEPEHHUS, BBIYUCICHUS, HAOIIONEHUS MPOU3BOJAUINCH
HENPABWIBHO;

3) wim B xoae pabOThl WU B OTYETE OOHAPYXWIHCh B COBOKYIMHOCTH BCE
HEJIOCTAaTKH, OTMECUEHHBIC B TpeOOBaHUIX K OorleHKe "3";

4) nomyckaetr aBe (u Ooisiee) rpyOble OMMOKH B XOJ€ SKCIIEPUMEHTA, B
00BsicCHeHHnH, B 0o(popMiIeHHH paOOThI, B COOIOICHUH MPABII TEXHUKUA 0€30MaCHOCTH
Mpu padoTe C BEUIECTBAMHU U 00OpPYAOBAaHUEM, KOTOPBHIE HE MOXKET UCIPABUTH JAXKeE

10 TpeOOBAHUIO MPENOABATEIS.



JlabopaTopHas padora Ne 1

Onpeaeﬂeﬂne NMPUTOAHOCTH BOABI IJIA MUTHEBLIX HYK/

eab padoTbI:
1.CuctemaTu3zupoBaTh 3HaHHUA MO MeToAaM oTOopa Mmpo0 U MPOOONOJArOTOBKHU
CTOYHBIX BOJ
2. Hayuutbcst onpenensiTb OpraHojenTUYeCKue, XUMUYECKUE U (PU3UKO-XUMUYECKHE
MOKAa3aTeNIM CTOYHBIX BOJ B COOTBETCTBHUHU C JIEUCTBYIOLIMMU CTaHAAPTAMU
CymHocTts pabGorbl:  OpraHojenTUYecKue CBOWCTBA HOPMHUPYIOTCS IO
MHTEHCUBHOCTH MX BOCIPHUSATHS YEIOBEKOM. JTO 3arax, MPHUBKYC, [IBETHOCTD,
OpO3payHOCTh, IUJIOTHOCTh, TeMIeparypa, MpuMecu (IJIEHKa, BOJHbBIE
OpraHu3MBbl).
1. Onpeoenenue memnepamypuol

Temneparypa  ompenpenserca  cpazy  1mociae  oToopa  mpoObl WA
HEMOCPEJICTBEHHO B BojloeMe TepMoMeTpoM c¢ tieHoi aenenus 0,1°C. Tepmomerp
JIepKaT B BOJE HE MEHEE S5 MUH.
2. Onpedenenue npo3pavyHocmu

CrerneHb NMPO3pavHOCTH BBIPAXKAETCS BHICOTOM CTOJIOA MHUAKOCTH B CM, 4Yepes
KOTOPBIM OTYETIUBO BUJEH crieruanbHbld mpudT. [Ipo3paunoctsio He MeHee 30 cm
JOJKHBI 00JIajaTh BOJBI, TOJaBaeMble /I MUTHEBOIO BOJOCHAOXeHus 0e3
OCBETJIeHUA. PedHble BOJBI, KpOME TOPHBIX, MOTYT HUMETh MPO3PAaYyHOCTH 25 CM.
YMeHblIeHue TPO3pavyHOCTH MPUPOJIHBIX BOJI CBUJIETEIBCTBYET 00 MX 3arps3HEHUH.

IIpubopbl, peakTUBBI U MOCYAA

1) muIuHAP C MIIOCKUM JHOM; 2) MIPHUQT, BEICOTAa OYKB KOTOPOTO COCTABIISAET 2 MM, a
TOJIIIUHA TUHUH OYKB - 0, 5 MM; 3) nuHelKa.
MartepuaJj: Bosa BoJoeMa.
Iopsaok BbINOJIHEHUSI PA0OTHI

HccnenyeMyto Boly HaJMBAIOT B LUJIUHIP, MO/ THO KOTOPOTO MOKIAIbIBAIOT
Ha pacctossHUM 4 cM mpudT. CauBalOT BOAY 10 TEX MOp, MOKA CBEPXY Yepe3 CIOoN
MO>XHO OYyJIe€T OTYETJIMBO MPOUYECTh ITOT mpudT. BricoTy cTonba ocraBiieicst BObI
U3MEPAIOT JIMHEWKo. OnpeneneHue MNPOU3BOAAT NPU  XOPOLIEM JTHEBHOM
pPacCessHHOM OCBEILIEHUH Ha PACCTOSIHUM | M OT CBETOHECYIIIEH CTEHBI.

3. Onpeodenenue ocaoka

B30onranHyto B OyThUIKE BOAY HAJIMBAIOT B LIJIMHAP cioeM npumepHo 30 cm
M OCTaBIIAIOT B MOKOe 1 9., eciau Boja OTOOpaHa M3 OTKPHITOrO BOJOEMa, WM Ha
CyTKM, €CIIM BOJa B35Ta M3 TMOJA3EMHBIX HCTOYHUMKOB. (OCaoK OIICHUBAIOT
KOJMYSCTBEHHO (HET, HE3HAYMTCIbHBIM, 3aMETHBIH, OOJBIIONH) M KaueCTBECHHO
(mecuaHplid, TIIMHUCTBIN, WIMCTBIA, KPUCTAJUIMYECKHM, XJIOMbEeBUIHBIN). OTMEdaroT
TAaKXK€ IBET 0CaaKa. boJIbIION 0CaIOK CBUIETEIBCTBYET O 3arPSA3HEHUM BOIBI.



4. Onpeoenenue yeemnocmu

OTO NpUpPOAHOE CBOMCTBO BOABL, OOYCJIOBIEHHOE HAJIUYUEM TyMHUHOBBIX
BELIECTB, KOTOpPbIE MPUIAIOT € OKPAcKy OT MKEJITOBATOrO JO KOPUYHEBOIO IIBETA.
['ymMHuHOBBIE BellecTBa 00pa3yloTCs NpU pa3pyLIEHUH OPraHUYECKUX COEAMHEHHH B
MOYBE, BBIMBIBAIOTCS W3 HEE M INOCTYMAIOT B OTKPBITbIE Bogoembl. [loaTomy
LIBETHOCTh CBOWCTBEHHa BOJE OTKPBITHIX BOJAOEMOB M PE3KO YBEIWYUBAETCA B
MaBOAKOBBIN nepuo. L[BeTHOCTh BOJBI ompezensercs B rpaaycax. Boaa, uMeromas
uBetHocTh 20°C, cuntaetcst OecuiBeTHOM. Bosa, He moBepraromiascs nepea nojaauen
noTpeduTeNo 00eCBEUNBAHMIO, JOKHA UMETh LIBETHOCTH HE Bbille 20°C.

IIpubopsl, peakTUBBI U NOCYAA

1) dotokonopumerp; 2) uunuuap Ha 100 mut; 2) mepHble konObl Ha 1 115 3)
JUCTWILTUpOBaHHas Boja; 4) crangaptHbii pactBop Nel: 0,0875 r Guxpomara kanus,
2 1 cynbdara kobanbTa U 1 My cepHOW KHCHOTHI ¢ 1. 1,84 1/MJ pacTBOPSIOT B
TUCTWITUPOBAHHOM BOJe W JoBojAT oO0bem a0 1 i1 PactBop cooTBercTBYET
nBetHoctu 500°C; 5) pactBop Ne2: 1 mu kon1. HpSOs4 10BOAST AMCTHUINIUPOBAHHOM
BoJIoM 110 1 1.

Marepuai: Boja BojgoeMa.

JIJisi IPUTOTOBJICHMSI MIKAJBI, IBETHOCTH CMeEIIMBAOT pacTBOpbl Nel u Ne2 B
MUIMHAPAX B CICIYIOMIUX COOTHOMICHMX (Ta0I1.)

Xpomoso-kobanbmosas wKaia yeemHocmu

Pacteop 1o 1y |0 |3 |4 |5 |6 |8 |10 |12 |16
Nel, mn
PactBop |15y |99 |98 |97 |96 |95 |94 |92 |90 |88 |84
Ne2, mn
Ppanyest v 15 |19 |15 |20 |25 [30 |40 |50 |60 |70
[IBETHOCTHU

Iopsinok BbINOTHEeHNsI padOThI

[[BETHOCTH MOXHO OMNPEAEHATh BU3YAIbHO. [[JIsI 3TOr0 B KOJIOPUMETPUUECKHUM
muuHaAp HamuBatoT 100 M mpoduIBTPOBAaHHOW  HCCIEAYEeMOM BOIBI W,
MIPOCMATPHBAsl OKPACKy KOHTPOJBHBIX PACTBOPOB CBEPXY BHU3, HAXOIAT LUIUHIP,
OKpacka >»XHUIAKOCTM B KOTOPOM COBHAJaeT € OKPAaCKOM BOABI B LWIMHAPE C
HCCIIENYEMOM BOJIOM.

[[BeTHOCTH MOKHO 00JIee TOYHO OTMpeNeauTh Ha (hoTokomopumeTpe. st aToro
CTPOSIT TPaJAyHpPOBaHHBIA TpaduK MO XPOMOBO-KOOATHTOBOW IIKaje IBETHOCTH.
PactBOpBI ¢ pa3nudHON IIBETHOCTHIO (DOTOMETPUPYIOT B KIOBETE Ha 5 CM B CHHEH
YaCTH CIIEKTPa OTHOCUTEIBHO MPO(QUIETPOBAHHON TUCTUIUTMPOBAHHOMN BOJIBI.

[Tpu uBetHoctu Bhilie 35°C BogonoTpedieHrEe OrpaHUYUBAIOT.

5. Onpeodenenue 3anaxa

3amax oneHuBaeTcs B Oannax. Bomoil, He mMeromel 3amaxa, CUuTaeTCs Takas,
3amax KOTOpOH He MpeBblaeT 2 Oaa.

IIpudopkl, peakTUBBI U MOCYy1A




Konba ¢ mputeproit npobkoii; 2) koHnyeckass koynb6a Ha 200 mu 3) yacoBoe
CTEKJIO; 4) 3NIeKTpUYECcKas IIUTKA, TEPMOMETP.

Marepuan: Boga Bogoema.

Iopsaaok BbINOJIHEHUSI PA0OTHI

Konby ¢ nmputeproil npoOKoil HanoJIHAIOT Ha 2/3 00bemMa UCTIBITYEMON BOJIOH,
CWJIBHO BCTPSAXMBAIOT, OTKPBIBAIOT MNPOOKY W BAbIXalOT 3anax. [ns ycunenus
MHTEHCUBHOCTH 3alaxoB Bojay nojorpeBatoT. Konuueckytro konOy Ha 200 wmi
HaIoJIHAIOT Ha 1/2 ee 0ObeMa ucciaeayeMoil BOJOM, 3aKpbIBAIOT YaCOBBIM CTEKJIOM U
HarpeBatoT 10 60°C. 3arem K00y BpallaTelbHbIM JABUKEHUEM B30aNTHIBAIOT H,
CABUHYB CTEKJIO, OIPENIETAIOT 3amax.

NHTeHcMBHOCTD 3amaxa omnpenenstoT mo S-OampHoi mikane: 0 — He
omrymaercs; 1 - oOHapy»KuMBaeTcsl TOJBKO OMBITHBIM HcclefoBaTeneM; 2 - cladblid,
oOHapy’KuUBaeTCsl MOTpeOUTENEM TOJIBKO B TOM Cilyyae, €clid yKa3aTb Ha Hero; 3 -
3aMeTHbIM, OOHapyXMBaeTcsi MOTpeOuTeNeM, BBI3BIBAET €ro HeonoOpenue; 4 -
OTYETJIMBBIN, OOpamamui Ha ce0sd BHUMaHUE U JENaloIIUid BOy HEMPUTOAHOM Jis
IUTHS; 5 - OUEHb CUJIBbHBIH, JIeNalolel BOAY COBEPILIEHHO HEMPUTOTHOM.

EcrecTBeHHbBIC 3amnaxu OITMCHIBAIOT, PUIEPKUBASICH W (13%011(S7

TEPMHUHOJIOTHH.

CumBo Xapakrep 3amaxa

A ApoMaTHBII

b bonoTHbIM

I ['HunocTHBIN

i JpeBecHblit

3 3eMIIMCTRIN

I1 IInecHeBbIN

P Pr10HBINM

C CepoBO1OpOHBIN

T TpaBssHUCTBIN

H Heonpenenenuslii

Yucteie IIPpUPOAHBIC BOJABI 3aI1aX0B HC NMCIOT.

6. Onpeodenenue éKyca u npusKyca

Bkyc u npuBkyc ompexaensercs B 6amwiax. be3 mpuBKycoB Ha3bIBaeTCs BOJA,
MPUBKYCHI KOTOPOW HE mpeBblmaioT 2 OamnoB. OnpenencHue BEAETCS C 3aBEOMO
6e3omnacHoit Bojoit mpu 20°C. Bomy HaOuparoT B pOT MalbIMU TOPIUSMH, HE
npornateiBag. OTMEYalOT Hadu4yue BKyca (COJEHBIN, TOPbKHM, KUCIBIM, ClIaJKui)
WJIU TIPUBKYca (1LIETOYHOM, KEeNEe3UCThIN, METAJUTMUYECKUN, BSOKYIIUA U T. 11.) U UX UH-
TEHCUBHOCTh B Oajjiax MO IIKaje, aHaJOTMYHO OMNPEACICHUI0O HHTEHCHUBHOCTHU
3anaxa. [Ipy MHTEHCUBHOCTH 3aMaxoB U MPUBKYCOB BbIlIE 2 0AJIJIOB OrPAaHUYUBACTCS
BOJIONOTpEOIEHHE, T.K. CUJIbHBIE 3alaXyd M MPUBKYChl MOTYT OBITh MOKa3aTEIsIMU
3arps3HEHUS] BOJbI 3arpA3HEHHBIMH CTOYHBIMM BOJAMHU WA CBHUJIETEIBCTBYIOT O
Haqu4Yuu OWOJOTUYECKHM AaKTUBHBIX BEIIECTB, BBIACISEMbIX CHUHE-3€JICHBIMU
BOJIOPOCIISIMH.



7. Onpeodenenue cyxozo ocmamka

Cyxo#l 0CTaToK - 3TO KOJMYECTBO PACTBOPEHHBIX COJIEM B MUJUIMTpaMMax,
cozaepkaieecst B 1 1 Boabl. T.K. Macca OpraHMYECKUX BELIECTB B CYXOM OCTAaTKE HE
npesbimaer  10-15 %, cyxolh oOCTarok [aeT MPEACTaBICHUE O CTENEHU
MUHEPATN3aIu1 BOJIbI.

MunepanbHbIii cocTaB BoAbl Ha 85% m Gosee obyciopieH katnoHamu Ca?h
Mg?*, Na* u anmonamu HCO?, C1°, S04%. OcranbHas 4acTh MUHEPAILHOTO COCTaBa
npezncTasineHa makposnementamu Na*, KY PO u np. m muxposnemenramu Fe?*,
Fe3*, I', Cu?*, Mo?" u np.

Bonay ¢ cyxum octatkom 10 1000 mr/in Ha3eiBaroT npecHoi, cBbimie 1000 mr/m -
MUHEpanu3oBaHHOU. Boja, conmepikanas M30BITOYHOE KOJIMYECTBO MHUHEPATbHBIX
COJICH, HETIPUTOIHA JJISl UThs, T.K. UMEET COJICHBIN UM TOPHKO-COJICHBIN BKYC, a €€
ynotrpebjeHrue (B 3aBUCUMOCTH OT COCTaBa CoOJiel) TPUBOAUT K Pa3TMYHBIM
HEO0JIaronoayYHbIM  (PU3HOJIOTUYECKUM OTKJIOHEHUsM B opranusme. C apyroi
CTOpPOHBI, CIIA0OMUHEPATIM30BaHHAsI BOJA C CyXuM ocTatkoMm Huxke 50-100 mr/xa
HEMPUSATHA Ha BKYC, JUTUTEIIBHOE €€ YIMOTPeOJIeHUE MOXKET IPUBECTH TaKXe K HEKO-
TOPBIM HEOJAronmpUsITHBIM (PU3UOJOTHYECKUM CABUTAM B OpraHu3Me (yMEHBIICHUE
COJIepKaHMs XJIOPUIOB B TKAaHSIX | Jp.). Takas Boaa, Kak MPaBUIIO, COAEPKUT Majo
¢dTopa u APYrux MUKPOIJIEMEHTOB.

Bony, comepxamyro po 20-100 mr/m cojel cuutaroT ciabo MUHeEpa-
nuzoBaHHOM, 100-300 MI/1 - yI0OBIETBOPUTEIHRHO MUHEpan3oBaHHOU, 300-500 mr/n
- MIOBBIIIIEHHO MUHEPAIU30BAaHHOM.

IIpubopbl, peakTUBBI U NMOCYIA

1) cymmnbHBIN mKad; 2) SKCUKATOp; 3) aHAIUTHYECKHE BeChl; 4) 0€330JbHBIN
buneTp; 5) Komba koHWYeckas Ha 250 mi; 6) yamka dapdopoBas; 7) BOpOHKA s
dbunsTpoBaHus; 8) BoJasIHAS OaHS.

Marepuain: Boj1a BoJgoema.

Iopsaok BbINOJIHEHUS] PA0OTHI

®apdopoByro HaIKy BBICPKUBAIOT B CYIIMJIBHOM IIKady MpHU TEMIepaType
110°C 2 4aca, 3aTeM OXJaXJalOT B DKCHUKATOPE M B3BELIMBAIOT Ha aHAJTUTHUYECKUX
Becax. M3 obOmero oO0bema npoQUILTPOBAHHONW Yepe3 0e330JbHBIN  (QUIBTP
uccaeayeMoit Boabl 250 M OTIMBAIOT HEOONBIIMMH TMOPHUSIMH B (apdopoByro
YaliKy W BBITAPUBAIOT Ha BO/AsHOM OaHe. [locie BeimapruBaHus YamiKy BBIIEPKUBAIOT
B cymmiibHOM mikady mpu temneparype 110°C 10 moCTOSHHOM MacChl, OXJIAXKIAI0T U
B3BEILMBAIOT.

PacueT nmpousBogutcs no dhopmysie:

__ (a—ay)1000

o \Y
rje:
X - Macca CyXoro ocratka B UCCIEyeEMOM 00beMe BObI (MI/1);
@ - Macca Yalllku ¢ CyXUM OCTaTKOM, MT;
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a1 - Macca IIyCTOM YalllKu, MT;
V - 00beM BOJIbI, B3STHIN 1JI ONpEeeIeHuUs, MIL.
Bomnpocsl, npeanaraeMsblie 1l 3alIATHI pa00ThI

1. Kak  mpoBogutcs  oTOOpP  mOpoOBI  CTOYHBIX  BOA  XHMHKO-
(apmareBTUYECKOro npernpusTus?

2. Kax npoBoauTcst mpo6omnoAroToBKa CTOYHBIX BOJ JIsl aHAIHU3a?

3. Kakue opranonenTuueckue IoOKa3aTeNd OMNPENEISIOTCS B CTOYHBIX
BOJAX?

4, B uewm 3akmrouaercs CYITHOCTH OIIPCACIICHUA KAXKI0TO rnmokasarens’?

11



JlabopaTopHas padora Ne 2

Ouenka 3¢ peKTUBHOCTH POLECCOB YMATYeHUS BObI

KecTkocTh BOIBI — 3TO COBOKYITHOCTb CBOﬁCTB, O6y0JIOBJ'ICHHBIX

Mgz+

C I+ C I+
CcoJCpKaHUEM B BOJEC MOHOB .3 1 . CymMapHas KOHUEHTpauus HOHOB L2

(kampIMeBasi KECTKOCTh BOJIbI) U M52+ (MaraueBas K€CTKOCTh BOJIbl) Ha3bIBACTCS
oOmielt xecTKOoCTho. OO0mas KECTKOCTh BKIIOYAET KapOOHATHYHO >KECTKOCTb,
00yCIIOBJICHHYIO COJCpP)KaHHEM B BOJE THUJIPOKAPOOHATOB KajblMsl WU MArHUs, U
HEKapOOHATHYI0, OOYCJIOBJICHHYIO COJIEpAaHUEM B BOJE CYIb(})AaTOB U XJIOPUIOB
Kanblust W MarHug. KapOoHaTHYH »KECTKOCTh MOXKHO CHH3UTh KHUIISTYCHUEM,
MOPTOMY TaKyIO >KECTKOCTh Ha3bIBalOT BpeMeHHOW. HexapOoHaTHas JKECTKOCTh HE
YMEHBIIIACTCS TIPU KUTITYCHHUH, TIO3TOMY €€ Ha3bIBAIOT MOCTOSHHOM.

Bennunny jXeCTKOCTH MPUPOAHBIX BOJ BBHIPAXKAIOT B MIJIJTUAKBUBAJIICHTaX Ha 1
71 BoAbl (MAKB/T). OMH MUJUTMIKBUBAJIEHT )KECTKOCTH OTBeYaeT cojaepkanuto 20,40

wr/m €22 pmm 12,16 Mr/n M52+.

JXecTkocTh MPUPOIHBIX BOJA KOJIECOJETCS B OYCHBb IIMPOKHMX TMpeaeisax — OT
0,1 - 0,2 MaKB/T B BOJlaX peK M 03€p, PACIOJIOKEHHBIX B 30HAX TaWTH U TYHIpPHI, 10
80 - 100 MPKB/T B HEKOTOPBIX IMOJA3EMHBIX BOJAaX M BOJaX MOpPEH U OKEaHOB.
[loBeIlIeHHAs KECTKOCTh B BOJAX MPHUPOJAHBIX HCTOUHUKOB 00YCIIOBJIEHA KOHTAKTOM
BOJIbI C TOPHBIMHU MOPOJIAMH, COJIEPKAIIUMU KapOOHATHI U CyJb(aThl.

[IpumeHeHue IKECTKOM BOJBI HENOMYCTMMO B HEKOTOPBIX  OTpaciix
IPOMBIIIJIEHHOCTH, HAmpuUMep B TEIJIODHEPreTHKe, TaK Kak B KOTJIaX |
OTOIUTENIBHBIX MPUOOpPaxX oOpazyercss HaKKIlb, YTO YXYAIIaeT TermaoooMeH. [loatomy
KECTKOCTH SIBJISICTCS OJIHUM M3 TIOKa3aTelield KauecTBa BOJbI, KOTOPHIH HEOOXOIUMO
KOHTPOJIUPOBATh.

OIIBbIT 1. OIIPEAEJIEHUE OBIIEN KECTKOCTHU BOJIbI
KOMIUITEKCOHOMETPUYECKUM METOOM.

B ocHoBe Meroma NeXUT peakmus 00pa3oBaHHUS BHYTPUMOJICKYJISPHOM

. + Met
pacTBOpUMOii conanm KomiuiekcoHa 111 ¢ wonamu €3 u ™8 | Hon Meramia
3amenraeT aroMsl Bojgopoaa kapOoumibHeix rpymn — GOOH, a takke cBsasbiBaercs
KOOPJMHAIIMOHHOM CBS3BIO0 C aTOMaMH a30Ta, MPU 3TOM OJIMH MOH MeTalljia 00paszyer
COEMHEHUE TOJIBKO C OJTHOM MOJIEKYJION KOMILIEKCOoHa 111.

Boinosinenne onbiTa. OTOEpUTE MEpHBIM IMaMHApoM 100 My Boabl U
MepeHecuTe ee B KOJOy Il TUTPOBaHWs; J00aBbT€ K HCCIEAyeMON BoAe 5 M
amMmmuagHoro OydepHOro pacTBOopa W HECKOIBKO KPUCTALIMKOB (HAa KOHYHUKE
mmnatess) apruoxpoma yepHoro T.

[IpuroToBneHHy0 TpoOy MEIJEHHO TPH TMOCTOSHHOM IEepPEMENTUBAHUN
OTTUTPYHUTE pacTBOpoM KoMIuiekcoHa 111 1m0 mepexoma po30BOM KpacHOU
OKpacku B TonyOyto. Pe3ynbTar THTpoBaHus 3amumute. [loBTOpHUTE TUTpOBAaHME €IIIe
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pa3. Eciau pe3ysbTaTbl ABYX TUTPOBAHUM COBIALYT (ﬁVE 0.1 MJ1), HAWJUTE CPEeIHUI
o0peM pacTBopa KomIulekcoHa 111, wu3pacxoJoBaHHBII Ha TUTPOBAHUE H
paccuMTaiite 00IyI0 JKECTKOCTh BOJbl. B MPOTUBHOM ciiyyae OTTUTPYHTE IpoOy elie
pa3. Pe3ynbTaThl onbiTa 3anuniuTe B Ta0auiy 1.

OO0111y10 )KECTKOCTh BOJIbl PACCUUTHIBAEM 110 3aKOHY SKBUBAJICHTOB:

s _ Vil #1000

—

ONbIT 2. OIIPEJIEJIEHUE KAPBOHATHOUM W HEKAPBOHATHOM
KECTKOCTU BOJBI.
Onpenenenue kapOOHATHOM IKECTKOCTH BOABI CBOJAMUTCS K H3MEPECHUIO

KOHIOCHTPAIIUH FI/II[pOKap6OHaT-I/IOHa HCD3 U TEM CaMbIM DSKBUBAJICHTHOM JSTUM

C 2+ Mgz-'_
HNOHAM KOHICHTpALIMM HOHOB KCCTKOCTHU a nu . I[.TISI aHalIn3a HCIIOJIb3YIOT
MCTO KUCIIOTHO-OCHOBHOT'O TUTPOBAHMH, OCHOBAHHBIN HA pCaKkuun HeﬁTpaﬂH:%aIIHH.

AHUOH HCO, B BOJIC THUIPOJIN3YETCH

HCDE_ +H, 0 H,CO; + OH

MOATOMY BOJAa HMMEET WIENOYHYI0 peaknuio. [Ipu TUTpoBaHMM mOpoTEKaeT
peaKusi HeUTpaIu3aluu:

- +
OH +H' =H,0
B  KkauecTBe uHOUKAMOPOE VICTIONL3YIOT — BENIECTBA, H3MEHSIONINE  CBOKO
OKpackKy B 3aBucuMocTu oT pH cpenpl. 1o cBOel XUMHYECKOMN MPHUPOIE MHIUKATOPLI
NpeACTaBIAIOT  co0oi  cnabble  opraHuueckue  kuciorsl HINd pmu  cnaGrie

oprannueckue ocHopanus IMAOH | y koTopbIXx MosekynspHas M HOHHas (OPMEI
UMEIOT Pa3INYHYIO0 OKPACKY.

Bouinosinenue omnbiTa. OTOeprTe MEepHBIM HWiIMHIApOoM 100 M1 BOAbl U
nepeHocuTe ee B KoyOy nisi TuTpoBaHus. [loOaBbTe K wHccimeayemoil Bome 2
KaIlull METUJIIOBOTO OPAHKEBOTO.

[IpurotoBnenHyo npody MEIICHHO, NpPHU IOCTOSHHOM IEepEMEIINBAaHUM,
OTTUTPYUTE PACTBOPOM COJIIHOM KHCIOTBI IO MEPEXOJa KEIATOM OKpacKu
WHJMKATOpa B OpaH)KeByto.  Pesynbrar  TuTpoBanus  3anumuurte. [loBTopure

TUTPOBAaHUE elle pa3. Eciu pe3ynpTaThl IBYX TUTPOBAaHHM COBHAILYT (ﬁV <0,1 MIT),
HalIuTe CpeaHui 00BbEM pACTBOpPA COJISHOM KHCIOThI, H3PACXOJOBAHHBIA Ha
TUTPOBAHHWE W PACCUUTAWTEe KapOOHATHYIO >KECTKOCTH BOJIBL. B mpoTHBHOM ciydae
OTTUTPYHTE MPOOy erie pas.

PaccuuThiBaeM kKapOOHATHYIO KECTKOCTh BOJIBI 1O (hOpMYyJIE:
VT, #1000
%

o

HexapOoHaTHY10 5K€CTKOCTb BOJIbI K, HAXOAT 10 Pa3HOCTHU:
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H?d?{ = Hﬂ' - ';!K?{ .
OIIBIT 3. YMAT'YEHUE BO/JAbI METOJOM KATHUOHMPOBAHIS.

+
JXKecTkyto BOmy MpOMyCKarOT 4epe3 KaTHOHOOOMEHHY0 cMoy B N2~ — dopme,

IIPU 3TOM HMOHBI ca® y M52+ YKBUBAJICHTHO 3aMEIIAIOT HOHEI N3' B cMoute.
Boinosinenue onbiTa. Yepes KOJOHKY 3al10OTHEHHYIO KATUOHUTOM MPOMYCTUTE
300-400 mu xecTkoil Boabl. CKOPOCTh (PUIBTPOBAHUS PETYJIUPYUTE 3a)KHUMOM, OHA
HE JIOJDKHA MPEBBIIATh 15 Kanenb B MUHYTY. Y MATYEHHYIO BOAY COOEpUTE B CTaKaH,
OTOJIOCHYTHIM MEPBBIMU MOPLUIMH PUIbTPATA.
Otb6epure 100 M3 yMSAr4eHHOW BOJBI U OMPEEIUTE OOIIYI >KECTKOCTh
YMSITYEHHOH BOJIBI.

14



JlabopaTopHas padora Ne 3

Ouenka 3¢ppekTHBHOCTH PA0OTHI IECKOJIOBOK

Hcxonaple na"HHbBIE:
1. [momanaes ceueHns MECKOIOBKHU:

e,

u*n

I'me Q- pacxon CTOYHBIX BOA, M°/C; V- CpelHss CKOPOCTh JBMKEHHUS BOJBI,
npuHuMaem 0,2 M/C; n-KOJUYECTBO OT/ACICHUM.

500
F=—2—_=2500
0,2#1
2. JIMMHY MECKOIOBKH BBIUUCISAIOT 1O hOpMyJie:
h
L:p;_luzw*m:qmm?a
m 24,2
K — koadduumeHT, yuuTHIBAIOMIUN BIHUSHUE TYpOYJCHTHOCTH M JPYTHX
(dakTOpoB Ha pabOTy MECKOJIOBOK:
u
[ — -=0,082645
it —0,0015%°
3. [[IupuHa 1MeCKOJIOBKHU:
F

B :h—:35?1,429m

1
4, OO01m1ast BeICOTA MTECKOJIOBKU:
H:h1+h2+h3+h4, rae ha=hq;h,=h3=h4/2.
H =0,7+0,7+0,35+0,35=2,1
5.

VKIIOH IHMINIA AJIsI CIIOJ3aHUsl CJI0sl MECKa K NpUsIMKY npuHuUMaroT 0,2 —

0,4
Ynpaxnenue 2. Pacyer 0TCTOMHMKOB
Ne Q, Co, A, Pu, OTcroitHuK
BapuaHta | M°/4 Mr/11 MKM Kkr/m3
1,10 50 100 50 150 TOPU30HTAJIb
0 0 0 HBIN

Hcxonneie 1aHHbIE:

1. Pacuem 2opuzonmanvno2o omcmouHuKa

1.1. CkopocTh OCaxAeHUs YacTHUI] B OTCTOMHHMKE MOKHO paccuuTarh IO
ypaBHeHuto CTokca:

o= [Pu— pau|xdixg

18%p

I'ne p=1020 kr/m3, g = 9,81 m/c?u=102TIla

1.2. PaGouuit 00beM OTCTOMHHUKA:

V=Q*1 =750 m°

=0,000654 m/c
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1.3. [llupuna oTCTOMHHUKA:!

B= USH =8,68 1

I'me v=0,005 m/c, H=3,2 m.

1.4. JInvHa TOPU30HTATIBHOTO OTCTOMHHKA:
V

L= Y3 =27 M

2. Pacuem éepmukanvHo20 omcmoiHuKka

2.1. Pabounii 00beM OTCTOMHUKA:

V=Q*1 = 0,208 m°

2.2. BoicoTa pabouei yacTH OTCTOMHHKA!

H=v*t=3780 Mm = 3,78 m

2.3. [nomaap ceyeHust OTCTOMHUKA:

Vo 2
F=e=1898 m"
H

2.4. Inomaas ce4eHus IEHTPaIbLHON TPYOHI:
Fon==0534 "

um
W

I'ne vr=250-300 mm/c

2.5. luaMeTp 1EeHTpaIbHON TPYOHI:

[4%f,,

Gn=| —=0,34 4=0,34
: m

2.6. IlnameTp OTCTOMHHKA:
T
A= F+f |
D= ||—z_m: 126
3. Pacuem eepmukanvpHblX OMCMOUHUKO8 C nepugepuuecKkum 6nycKom
6000l
3.1. Paguyc BepTUKaJIbHBIX MIEPBUYHBIX OTCTOMHUKOB:

| 0 .
R,=|——=——=14,45;
® 'u|3,6*n*k*uoc A

3.2. Paguyc OTCTOMHUKOB C HUCXOJAIE — BOCXOASIIUM [TOTOKOM:
R=14*R;=20,23m
3.3. lllupuHa KOJIBIIEBOI 30HBI:

R-—9 0,06
3,6xm=u,,
§=R—T
4.Pacuem paouaibHblx OmcmouHUKO8
4.1.Pabounii 00beM OTCTOMHHKA PACCUNUTHIBAIOT IO (OpMYyJIe:

V=Q*1 =750 M°
4.2. Panuyc paguanbHBIX OTCTOMHIKOB PACCUYUTHIBAIOT MO (hOPMYJIE:
|' Q
R, = ————=06,401
® 'ul 36emekey, !
I'ne k=0,45
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4.3. BpicoTa 30HBI OTCTAUBAHUS;

v

h,=
' meR"

=5,72

4.4.00mast BbICOTa OTCTOMHUKA:

H=h+h,+h,=13
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IIpakTuyeckas padora Ne 1

Ouenka 3¢ ¢ekTUBHOCTH NpoLEccOB 00padOTKH NPUPOAHOH BoAbl. Koaryasuus

Komnnougnsie pacTBOpbl — 3TO reTepOreHHbIE CUCTEMbI, 00J1aAatoNIe OO0IbIION
CBOOOJHOM 3HEprueil, To ecTb OHM TEPMOJAMHAMHUYECKH HEYCTOMYMBBI. Paznuuaror
KMHETUYECKYIO M arpEeTaTUBHYI0 YCTOWYHUBOCTb.

IIpu4uHOil KNHETHYeCKOMYCTONYMBOCTH SABIIAETCS OPOYHOBCKOE JBHXKECHHE,
KOTOPO€ IIPOTUBOJAECUCTBYET OCENAHUIO YACTHUI] IO IEMCTBUEM CUIIBI TSKECTH.

IIpyyuHOM AarperaTUBHOMYCTOMYMBOCTU SIBISETCA HAJIWYUE Y YaCTHUII
OJIHOMMEHHBIX 3apsAJIOB U COJIbBATHBIX OOOJIOYEK, KOTOpbIE MEIIAIOT CIMITAHUIO
YacCTHILI.

[Ipouecc cnumnanus KOJUIOMJHBIX YacTUI] ¢ oOpa3oBaHueM Ooyiee KpPYIHBIX
(moTepsi arperaTMBHOM YCTOMYMBOCTH) C TOCHEAYIOIIEH CceauMeHTalueil (moreps
KUHETUYECKOM YCTOMYMBOCTH) Ha3bIBaeTcsl koarynsanuei. Koarynsuus HacTymaer
TOTJa, KOTJa CWIbl MPUTSIKEHHUS MEXAY YacTULAMHM MPEBBIIAIOT  CHJIBI
OTTAJIKUBAHUS OJJTHOMMEHHO 3apsKEHHBIX YaCTHL, FPaHY.JI.

[Ipouiecc koaryiasnuu MOTYT BBI3BaTh pAa3IMuYHbIE (PAKTOPbI: H3MEHEHHE
TEMIIEpATypbl,  YBEJIWYCHUE  KOHLEHTPALMM, MEXaHWYECKOE  BO3IEHUCTBHUE,
nobasieHue 31eKTpoiauToB. Hanbonee udyuena u uMeer HauboblIee IPAKTHUECKOE
3HAYEHUE KOAryJIslHs KOJUIOUIOB 3JIEKTPOJUTAMHU. DIIEKTPOJIUTHI, C OJHON CTOPOHBI,
HEOOXOAMMBI JJIsi CTaOMIM3alMM 30JIed, a C JPYrod CTOPOHBI, MX H30BITOUYHOE
no0aBieHHE BeNeT K KOaryJisllud 30JIed, a HUMEHHO IpU YBEIMYEHUH HX
KOHLIEHTPALMU 10 HEKOTOPOTO 3HAYECHUS, Ha3bIBAEMOI'0 IIOPOIOM KOAryJISALIUH.

ITopor koarymnsiuuu (y) — 3TO MHUHUMAJIbLHOE KOJIMYECTBO JJIEKTpoiuTa ( B
MOJISIX), KOTOpOe HaJao A00aBUTh K 1 J1 301151, 4TOOBI BBI3BAaTh HAYAIO KOATYJISLUU 32
ONPENENICHHbI IPOMEXYTOK BpeMeHH. [lopor Koarymsuuu pacCYUTBHIBAIOT 110

dbopmyie:
c Vv

y=
w R I‘He

Y — TIOPOT KOAaryJsinuu (MOJIb/T)

C — KOHIIEHTpAUS dIEKTPOIUTA (MOJIB/1)

V—00BeM pacTBopa AJIEKTpoIHTa (1)

® — 00BeEM 305151 (1)

Koarynmupyromee neicTBue 3JI€KTpOIUTOB mnoaunHsercs npasuiay Hlyabue-
I'apam: xoarynaduuio BbI3BIBAIOT HOHBI C 3apsA/IOM, MPOTHUBOMOJIOXKHBIM 3apsly
IpaHyJibl, M KOaryJaupymoomas CroocoOHOCTb TEM BbIllle, YeM OOJIbllIE 3apsij
KOaryJHpyIoIlIero noHa.

Takum 00pazom, JIy4IIMM KOAryJsiTOPOM SBIISIETCS TOT AJIEKTPOJIUT, KOTOPBIN
MMEET HAaMMEHBIIIUM MOPOT KOATryJISLHUU J1JI TAaHHOTO 30JIs1.

Hepsirun u JlaHnay ¢ MOMONIBIO TEOPETHYECKUX PACUETOB IOKa3ald, 4YTO
3HA4YEHUS TOPOrOB KOATYJISIIIUU JJIsl MOHOB PA3IMYHOTO 3apsi/ia OTHOCATCS KakK:
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ﬂ1+):ﬂ2 +):;/(3+) misiﬁiﬁ
1" 2" 3 , UJIN

1:0,018:0,0013 T.e. koarymmpyrmiee IEHCTBHE HOHOB pAaCTET IMPUMEPHO
MPOIMOPLIMOHATBHO IIECTOM CTENEHH 3apsiia HOHA.

[IpaBuno Ilynbue-I'apan HOCUT TPUOIMKEHHBIN XapakTep, TaK Kak Hapsay C
BEJTMUMHOMN 3apsija UMEET 3HaYeHUE U MPHUPOJIa MOHOB: YEM BBILIE THAPATUPYEMOCTD
MOHa, TEM MEHbUIE €ro Koaryjupymlulee naeiictsue. Ilo yMmMeHbUIEHUIO cTeneHu
TUApaTallid MOHBI MOTYT OBITH PAaCIOJIOKEHbl B CIEAYIONIUE PsAbl (JIMOTPOIIHbIE
psaasl ['odmeiicTepa):

C204* > SO4#> CH3COO™> CI'> NO3 > Br > J> CSN" > Li* > Na"> K* >
Rb* > Cs* > Mg?* > >Ca?" > Sr?* > Ba?*

Koarynupyromiee aeiicTBUE HOHOB 3JIEKTPOJIMTOB CBA3aHO, B OCHOBHOM, C
YMEHBIIEHHEM MOTEHIIMala KOJUIOMIHBIX YaCTHUIl 32 CUeT cxkaTtusd Iud@ys3Horo cios
U 3a cyeT M30upaTeNbHOW M MOHOOOMEHHOM a/copOLMU Ha KOJUIOMIHBIX YacTULAX
MOHOB 3JICKTPOJIUTA U 3apsi/IOM, MTPOTUBOIOJIOKHBIM 3apsiay rpanyiibl. Koarymsus,
KaKk TMpaBuio, HAOMIOJaeTcs TMpU YMEHbIIEHWH TMoTeHnuaira g0 25-30 mB
(KpUTHYECKHU I TOTEHIIUA).

Koarynsuus mpoucxoIuT Takke Mpu CMEIIMBAHUU ABYX 30JIel C pa3TuYHbIMU
3HaKaMu 3apsga (B3auMmHas Koaryisuusi) Takoil BHI Koaryjsiiuyd TpPUMEHSIETCS B
CAHUTAPHO-TUTUEHUYECKONM TMPAKTUKE TMPH OYUCTKE BOJbl OT B3BEIIEHHBIX
KOJUTOMAHBIX vacTull. [lpu pobGaBineHuuM K BoJE coJied alOMUHUS (WU
TPEXBAJIEHTHOTO JKeJie3a) TMOCJIEeNHUEe OO0pa3yloT TMOJOKUTEIBbHO 3apsiKEHHbIC
KOJUIOWJHBIE YacCTULBl THAPOKCHUAOB, KOTOPBIE COEIUHSIIOTCS C OTPULIATEIBHO
3apsHKEHHBIMU KOJUIOWIHBIMH YaCTULIAMU, UMEIOIIMMUCS B BOJIE.

Koarynupyromas cmocoOHOCTh 3JEKTPOJIUTa 3aBHCHUT M OT cHocoba ero
npubaBieHns K 30110. Eciu 100aBisITh 305b MalIbIMU  J103aMH, KOAryJsIus
HACTyNaeT M03Ke. JTO SIBJICHUE HOCUT Ha3BaHHE «IIpHUBbIKaHUs» 30iei. Ero cienyer
YUHUTBIBATh IPU UHBEKIUSAX.

MHoro3apsiiHple HMOHBI (HalpuMep, HOHBI TPEX- M YEThIPEXBAICHTHBIX
METaJUIOB, OpraHuYecKre MOHbI), a Takxke noHbl H3O'm OHnpu noOaBieHHH HX K
3015IM MOTYT BBI3BaTh SIBJICHUE «HENPABUIBHBIX pAJOB»(YEpPENOBAHUE 30H
YCTOWYUBOCTH U KOATYJISILUN).

CHavana, o JOCTMKEHHIO IOpPOra KOoaryJislMH, OHH BBI3BIBAIOT KOATYJIALIMIO
30115 (mepBas 30Ha KoaryJjsiuuu). JlanpHeillee yBelIMYEHUE KOHIIEHTPALlMW HOHOB
CTAaOMIM3UPYET 30Jb, U KOATyJslUs OTCYTCTBYyeT(30Ha yctoWuuBocth). [lpu emie
OOJBIIMX KOHIICHTPAIIMAX BHOBBH HACTYIMAET KOATYIAIUSA(BTOpas 30Ha KOATYJISIINN).
SIBNeHMNE «HENMPaBUIIBHBIX PSAAOB»CBI3aHO C MEPE3apsAKON KOJIIOUIHBIX YaCTHII.

Ilepe3apsaka 305eil 0OBSACHIETCS TEM, YTO MHOI03apsiAHbIE MOHBI 00JaJar0T
00sb1I0N ancopOLMOHHON crocoOHOCThIO. [Ipu Koarymsiuu 30515 3JIEKTPOIUTOB
MOXHO HaOJIIOAaTh:

a) SBJICHHE AJAUTHUBHOCTH — CYMMMPOBAaHHE KOAryJupYIOLIEro JIeHCTBUS
HOHOB;
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0) sBICHHE aHTaroHMW3Ma — OcialbJeHue KOaryJIHpyloUlero ACHCTBUS OJIHOTO
MOHA B MPUCYTCTBUU JAPYIOro;

B) SIBJeHUE CUHEpPrU3Ma — YCUJIEHUE KOATyJIUPYIOIIETO JEHCTBUS OTHOTO HOHA
B NPUCYTCTBUU APYTOro.

SIBneHue KoaryJsiuu UrpaeT CYIECTBEHHYIO POJb B KUBOM OpraHHM3Me, Tak
KaK KOJUIOMJIHBIE PAcCTBOPHI KJIETOK W OMOJIOTMYECKUX KUIKOCTEH HaXOASTCS B
COMPUKOCHOBEHUH C 3JIeKTpoiauTaMu. [loaToMy mpu BBEJEHHWU B OpPraHU3M KaKOIo-
MO0 DJIEKTPOJIUTA HAJ0 YUYMUTHIBATH HE TOJIBKO €r0 KOHIICHTpAIluio, HO U 3apsij
noHoB. Tak, (Qu3noiIorHuueckuil pacTBOpP XJOpUJIAa HATPUA HEIb3s 3aMEHUTH
U30TOHUYECKUM PACTBOPOM XJIOPHIA MarHusi, MOCKOJbKY B 3TOM COJM HMEETCS
JIBYX3apsiTHBIA MOH MarHus, 00JIaaroluii BHICOKMM KOAaryJHMPYIOIMIUM JICHCTBUEM.
[Ipu BBegeHuHu cmecu cosiell ciaeAyeT MpeaBapUTENIbHO YOEIUThCS, YTO COJU HE
SIBJISIIOTCSI CHHEPTUCTaMU, YTOOBI N30€KaTh BPEHOM JIJIsi OpraHU3Ma KOATyJIsSIIUH.

Pemienrie MHOrmx mpoOieM B MeaullMHE (Hampumep, MNPOTE3UPOBAHUE
KPOBEHOCHBIX COCYJIOB, KJIallaHOB CEP/Illa U T.JI.) CBSI3aHO C MPOOIEMOIl CBEPTHIBAHUS
KpoBU. B xupypruu Bo BpeMs orepaniyii B KpOBb BBOAST aHTUKOATYJISTHTHI (T€TIapUH),
a TIoCJIe OTepaluy — JIJIsl TIOBBIIICHUS KOATYJISIUN — IPOTAMUH-CYJIb(arT.

C sBJICHHEM KOAryJsIIUM SPUTPOIIMTOB BCIIEJCTBHE YMEHBILICHHS HUX J3€Ta-
MOTEHIMala Bpayl MOCTOSHHO MMEIOT JICJIO B KIMHUYECKUX Ja00paTopusx (MeTo.
onpenenenuss COD — CKOPOCTH OCEaHUsl IPUTPOLIUTOB). ITO SIBJICHHE OOBSICHIETCS
TEM, YTO MpPHU MATAIOTUU B KPOBU YBEJIMYMBAETCS COJIEPKAHWE HEKOTOPHIX BHUIOB
O€JIKOB, MECTO HOHOB OJJIEKTPOJIMTOB HA TOBEPXHOCTH HPUTPOIMTOB 3aHUMAIOT
Oesiku, 3apsJ KOTOPBIX HHKE, YeM Y CYMMBbl 3aMEIICHHBIX HMH HOHOB. 3apsn
SPUTPOILIUTOB MOHMKAETCS, OHU OBICTpee 0OBbEIUHAIOTCS U OCEAIO0T.

[Ipu noGaBieHWMM K 30JIAM HEKOTOPBIX BBICOKOMOJIEKYJISIPHBIX BEIECTB
YCTOMYUBOCTH 30JIEM K JIEUCTBUIO JJIEKTPOJIUTOB 3HAYUTEIBHO IOBBIIIAECTCS, YTO
BBIPAXKAETCST B IMOBBIIIEHWH I[Opora Koaryisiquu. Takoe sBIEHHE MOJIYyYHIIO
Ha3BaHUE KOJIJIOUAHOM 3aIUTHI. 3aluIeHHbINA 30/1b HoAaeTcCs
KOHIIEHTPUPOBAHUIO U JIa)KE BHITAPUBAHUIO JIOCYXa U CTAHOBUTCA OOpaTHMBIM (T.€.
TEPMOJUHAMUYECKA YCTOWYUBBIM), OH Kak OBl TpHOOpETaeT CBOWCTBA pacTBOpa
BBICOKOMOJIEKYJISIPHOTO BEIIECTBA.

MexaHu3M 3alIUTHOTO JEHCTBUS 3aBUCUT OT 00pa3oBaHUs aJCOPOIIMOHHOTO
CJIOSI BBEJICHHOT'O BEIIECTBA BMECTE C €0 TUAPATHBIMUA 000JI0UYKaMH Ha TOBEPXHOCTHU
gacTuil TUApo(GOOHOTro 30ii. 3alIUTHHIMUA BEIIECTBAMH B BOJHON Cpele MOTYT
CIIY’KUTh O€JIKH, YIJIEBOJbI, MEKTUHBI. Pa3nuyHbie BHICOKOMOJIEKYJISIPHbIE BEIIECTBA
3alIMIIAIOT CJIOM HEOJAMHAKOBO. Mepoi 3allIMTHOTO AEHUCTBUS BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN SBIISIETCS TaK HA3bIBAEMOE «30JI0TO€ YHCI0» - TO MHUHUMAIbHOE
KOJIMYECTBO MUJUIMTPAMMOB CYXOrO BBICOKOMOJIEKYJIIPHOTO COEIMHEHHS, KOTOPOE
HeoOxomumo 106aBuTh K 10 My ctaHmapTHOTO (KPacHOTO) 301 30JI0Ta JUIsl TOTO,
YTOOBI MPEOTBPATUTH €r0 KOATrYJSALNIO (IOCUHEHUE) MTPU BBEJICHUH B CUCTEMY | MI
10%-to pacTBOpa XJIOpHIa HATPHSI.

AHAJIOTUYHO MOJKHO OIIEHUTb «CepeOpsHOE YHUCIIO», «PYOHMHOBOE YHUCIOY,

(OKCJIC3HOC 4YHCIIO» U T.I. boaee IIPOCTOC M JICTKO AOCTYIIHOC <GKCIC3HOC UYHCIO»
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ONPENENAIOT  KaKk  MHMHMMAJIBHOE  YHUCJIO  MWIIMTPAaMMOB  3allMLIAIOIIETO
BBICOKOMOJIEKYJISIPHOTO COEIMHEHMS], CIOCOOHOTO 3aUTUTH 10 MII 30511 THAPOKCUAA
xenesa OoT koarymupyromiero nevicteus 1 mu 0,005 monw/nm pactBopa cyibgara
HaTpHSL.

30J10ThI€ U JKEJI€3HbIE YHCIIa HEKOTOPHIX BEIIECTB

BemiectBo 30JI0TOC€ YHMCIIO, MT Kenesnoe ymcno,
MT

Kenatuu 0008 5,0

I'emorio6uu 0,25 -

Kpaxman 25,0 20,0

SBneHue 3amuThl Urpaer OOJBIIYI0 POJIb B KU3HU OpraHusma. Tak, Oeiku
KPOBH 3alUINAIOT XKHUP, XOJECTEPUH, MAJIOPACTBOPUMBIE COJIM KaJbLUSI U MOYEBOM
KUCJIOTHl OT KOAryJiSIMMA M BBIJEJICHHUS HAa CTEHKax cocyaoB. [Ipu MOHMXKEHUU
3aUTHOM (PYyHKIMH OEJIKOB BO3HHMKAIOT 3a00JIE€BaHMs: aTEPOCKIEPO3, KaJbIIMHO3,
nojarpa, 0opa3zoBaHue KaMHEH B TTOYKaX, MIEYCHH HT.II.

CnocoOGHOCTh KPOBHU YIEPKMBATb B PACTBOPEHHOM COCTOSIHUHM OOJIBIIIOE
KOJIMYECTBO Ta30B (KHCIOPOJa M YIIIEKHCIIOro ra3a) Takke 00yCIOBIICHA 3alllUTHBIM
JEHUCTBUEM OEJIKOB.

B meguuuHe wW3MepeHHEM «30JI0TOTO YKCIIAa» CIMHHOMO3TOBOM JKHUJIKOCTH
MOJIB3YIOTCS 111 TUAarHOCTUKHU HEKOTOPBIX 3a00JIeBaHUM, HApUMEp, MEHUHTUTA.

B ¢dapmaneBTuueckoif MpPOMBIINIIEHHOCTH 3alllMTHBIE CBOWCTBA BEIECTB
IIMPOKO MCIIOJIB3YIOTCS JIJISl TIOTYUYEHUSI KOHIICHTPUPOBAHHBIX 30JIeH cepedpa, pTyTH,
30J10Ta (HaNpUMeEp, JIEKAPCTBEHHBIN IMpenapaT KOJUIAproj — KOJUIOMIHBIM Mpenapat
cepeOpa, a MpoTaproil — KOJUIOMAHBIA pacTBOp OKcHAa cepedpa, 3allluIleHHBIC
BBICOKOMOJIEKYJISIPHBIMU COCTMHEHUSIMH ).

Heapr padoThl: HAY4YUTHCS ONPEACISATH TOPOTHM KOAryJsiuu, YyMETh
CpPaBHUBATh KOATYJIHUPYIONIYIO CIIOCOOHOCTH Pa3IUYHBIX AJIEKTPOIUTOB, OMPELIAThH
«OKEJIE3HOE uMciio» Jjis pactBopoB BMC.

Hcxonublii ypoBenb 3HaHuii. CTygeHTaM HEOOXOIUMO 3HAHWE CIIEIYIOUIUX
BOIIPOCOB:

1.BTopoe Hauano TepMOJIUHAMUKH

2.CtpoeHne KOMIOUIHON YaCTHUIIBI

3.IIporuiecc agcopOIIUM HOHOB

4.Y cTOMYNBOCTbH KOJUIOUIHBIX PACTBOPOB.

Y4eOHO-1e/IeBbIe BOIIPOCHI.

l.ArperatuBHas 1 KHUHETHYECKAsT YCTOMUYUBOCTD

2.Koarynsmus u paxtopsl, Bei3biBatoue ee. [lopor koarynsuuu

3.Koarynupyroias cnocoOHOCTb 3JIEKTPOJIUTOB

4. KommougHas 3ammra

S.buosiornueckast pojib KOAryJsaiui U KOJUIOMAHOMW 3aIHUTHI.
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JKCIEePUMEHTAJTbHAS YaCTh.

IIpuOopsI U pEeKTUBBI:

bropetka — 2 mir.

ITumetkm — 10 mi1, 2 Mt

[Ipo6upku — 12 mr.

Koa6sr — 10 mi1, 4 mr.

lu p-p KCI, 1 p-pKoCrOs, 30mbFe(OH)s, 1% p-p kenaTtuna,
nosyHacslieHHb p-pKCl.

OmnbiT 1. OnpegesieHue MOPora KOAryJas UM 3011 ruAporcuaa xeaeza (I1I)
JJIS1 JIEKTPOJINTOB XJIOPU/IA KAJUS U XpoMaTa KaJius.

OtMmeputsb niunetkoit mo 10 mu 3015 Fe(OH)sB aBe konnueckue kool Ha 100
M. OJHa CIIY>KUT KOHTPOJEM, B JIPYrod 30Jib TUTPYEM OCTOPOXKHO HEOOIBIIUMU
nopuusiMu 11 pactBopomKCl

710 TIOSIBJIGHUSI MYTH (€]1Ba 3aMETHOM ), KOTOPYIO JIETKO YCTaHOBUTb, CPAaBHUBAS
C KOHTPOJBbHOW Koj00i. OmneIT mpoaenate Tpu pasa. 3anucatb 00bem KCl,
NOIICAIINA Ha TUTPOBAHUE U PACCUUTATh IMOPOT KOATYISAIUUA. AHAIOTUYHO
npojenath onbIT sl AnekTposutaK,CrOs. ChoenaTe BBIBOJ, OT KakuxX (DaKTOpOB
3aBUCUT KOATYJIUPYIOIIasi CIIOCOOHOCTH DJICKTPOJIUTA.

Takum oOpazom, KoaryaupymoIias CiocOOHOCTh XJIOPUIa MeIu TPUMEPHO B 4
paza Oousblie, dYem xJjopuga Hatpusi (0O0bsicHUTh, mouemy). ComocrtaBiss
KOAryJupyIomyl0  CIHOCOOHOCTh  JABYX  OJIGKTPOJIMTOB,  JI€Ta€M  BBIBOJ  —
KOAryJUpyIOIKUM JeHCTBUEM O00JIalaloT KaTHOHBI M, CJEJI0BaTEIbHO, COTJIACHO
npaswity [yneue-I'apnu, dactuna cuHero 3051 OEpIMHCKOW J1a3ypu UMeEET
OTPULIATENIBHBIN 3apsi.

OmnbIT 2. 3amuTHOe aeiicteue BMC.

bepyT psin u3 cemu npobupok. B nepByto npobupky psiga HanuBaroT 2 mit 1%-
ro p-pa *xemaruHa. B ocraibHble MPOOMPKU BHOCAT MO 1 MIJI AUCTHITUPOBAHHOU
BOJIBI U TIOCIIEZIOBATENIBHO NIEPEHOCAT 10 1 M1 pacTBopa u3 1-it mpoOupKU BO BTOPYIO,
u3 2-ii B TpeThio  T.1. M3 mocneauei mpoobupku 1 mMi BeiOpackiBatoT. [lomyuaroT psina
pPacTBOPOB C yOBIBAIOIIECH KOHIICHTpPALMEH >KeJaTHHA. 3aTeM B KaXIyI0 MPOOHUPKY
psna mob6asistor mo 1 mi 3018 Fe(OH)sum 1 mu momyHaceimennoro pactsopaKCl.
[IponabmtogaTh B Kakoi U3 MPOOUPOK MPOU30IIIA KOATYIIAIMS, T.€. KOHIICHTpAIUs B
HUX HEIOCTAaTOYHas I 3aluThl. Pe3ynbTaThl HAOMIOJEHWN 3aHECTH B TaOIUILY.
[locTaBuTh 3HAK «+» TaMm, TJ€ MNPOU3OIILIA 3alHUTAa U 3HAK «-« TaM, A€ HeT.
Paccuntath «Keme3Hoe YHCIO» A KedaTtwHa. Jas 3TOro HEoOXOAMMO HAWTH
cpenHee apu(pMETHYECKOE 4YHCIO0 — 3HAYeHHE B TIOCICIHECH «3aluIIeHHOM
MpoOUpKe» 1 MIEPBON, B KOTOPOH MPOM3OIILIa KOATYISAIUS. 3aTeM, 3Hasl MMPOIICHTHYIO
KOHIICHTPAIIMIO PACCUMTATh KOJMWYECTBO MI JKEJaTWHA, cojepskamerocs B 1 i
pacTBopa, KOTOpbIM 3anuiiaoT 1 mi 30 ruapokcuaa xeneza(lll).

o whE
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Homepa npoOupok ¢ KoHUEeHTpalueil xenatuHa B %

1 2 3 4 5 6 7

KoHTpoJibHBIE BOIPOCHI.

1. [Touemy KOJIIOMAHBIE PACTBOPBI TEPMOANHAMUYECKNA HEYCTONYUBHI?

2. Uem onpenenseTcs arperaTuBHasl U KHHETUYECKAS] yCTOWYNBOCTh?

3. JleficTBUEM KaKuX BHEIIHHMX (DaKTOPOB MOKHO BBI3BATh KOATYJIALIMIO
KOJUIOMJHOIO pacTBopa?

4, Kak ncnonp3yercs koarysnus Ipu OYUCTKE BOABI?

5. JlaHbpl MOpPOTH KOATYJSLMHM ISl CIACAYIOIIMX DJIEKTPOJIUTOB MMOJIb/JI:
KNOsz— 50,MgCl— 0,72,NasPOs,— 43,MgSO.,— 0,81,AICIs— 0,099. Kakor 3apsin
307¢i?

6. B duem nmpuunHa aBTOKOAryJdllMd M KakoBa CKOPOCTh ITOTO Mpoliecca B
CpPaBHEHUU C KOATyJISIIACH?

7. B dem mposiBisieTcs OCOOCHHOCTHh KOAaryJisiliuu 30Jied TOoJ JIeHCTBHUEM
anektposutoB? IlpuBenure mnpumep aHTAaroHM3Ma HWOHOB Ha OHMOJIOTHYECKHUX
00BEeKTaX.

8. Kak MOXHO onpefieuTh 3HAaK KOJJIOMAHON YACTUIIBI?

9. Uto mpou3oWaeT ¢ KOJUIOMJAHOW 4YacTUIEH, €CIU MOJHOCTBHIO YyAaIUTh
MPUCYTCTBYIOIIMI B HEH DJIEKTPOIUT?
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IIpakTHyeckas padora Ne 2
Ouenka 3¢ ¢exTUBHOCTH NPoOLECCOB 00PA0OTKHM NPUPOAHOI BOABI.
OrcrauBanue

IIpouecc orcTauBaHUsA CTOYHOM BOBI

OCHOBHBIM ypaBHEHUEM CKOPOCTU OCAXKICHUS (TUIPaBINYECKOU KPYIMTHOCTH)
B3BEIIICHHBIX YaCTHI] B BoJie sBisieTcs: popmyrna Ctokca

®opmyna CTokca BepHA MPU HEKOTOPBIX AOMYIIEHUAX. Bo-TIepBBIX, YaCTUIIBI
TOJDKHBI uMeTh (opmy 1mrapa. I[loCKoNIbKYy B3BEIIEHHBIE YAaCTHIBI JIaJIeKH OT
mapooopa3zHoit (hoOpMbI, BBOJUTCS MOHSITHE «IKBUBAJICHTHBIN IHAMETP», KOTOPHIN
paBeH JuaMeTpy IIapooOpa3HONl 4YacTUIlbl, UMEIIIEH OJWHAKOBYIO C JIaHHOM
YaCTUIIEH TUAPABINYECKYIO KPYITHOCTb.

Bo-BTOpBIX, TIpoliecC OcCaxJeHUs JOJDKEH MPOUCXOAUTh B MOHOAMCIEPCHOMN
arperaTuBHO-YCTOMYMBON CHCTEME, KOTJa YacCTHUIlbI UMEIOT OJMHAKOBBIE pa3Mephl U
IIPU OCAKJICHUHM HE MEHSIIOT CBOCH (POPMBI U Pa3MEPOB.

[Ipu oTcTaMBaHWUM CTOYHBIX BOJ MPOIIECC MPOUCXOIUT B TMOTUAUCIIEPCHOMN
arperaTuBHO-HEYCTOMUYMBOM CUCTEME C OOJIBIIMM JHANa30HOM pPa3MEpOB YACTHII,
KOTOpbIE B TIPOIECCE OCAXKACHUS arjJoOMEPHUPYIOTCS, H3MEHSIOT CBOIO (dopmy,
IUIOTHOCTh U Pa3MEpPhI; BCIEACTBUE 3TOTO U3MEHSETCS U CKOPOCTh MX OCaKICHHUS.
[loaTOMy KHHETHKY TMpollecca OCaXKIEHUS WM BCIUIBIBAHUS TPY-O00AMCHIEPCHBIX
npUMeceil CTOYHBIX BOJ YCTaHABIMBAIOT OIBITHBIM IyTeM B J1a0OpaTOpPHBIX
YCJOBHSX JJI1 CTOYHBIX BOJI ONPEAEIEHHOTO COCTaBA.

XapaKkTepUCTUKY OCAXKICHHS B3BEIICHHBIX YACTHUI[ BBIPAXAKOT B BHUJIE
rpa¢ukoB  (GYHKIMOHAIBHOM  3aBUCUMOCTH:  3(dexra  OTCTamBaHHUs  OT
NPOJOJKUTEIIBHOCTA ~ OTCTaMBaHUS uiIu ke dddexra OTCTauMBaHUS  OT
TUAPABINYECKON KPYITHOCTH YaCTHLL.

Oddext ocaxkneHust 3aBUCUT OT BBICOTHI CJIOSI BOJABI, B KOTOPOM MPOUCXOIUT
OTCTauBaHHUE.

I'mybuna otrcramBanus H B HaTypHBIX coopyxeHusx paBHa 2—4 M. B
1a00paTOPHBIX YCIOBHUSAX KWHETHKA MPOIlecca OTCTAMBAHUS CTOYHBIX BOJ[ OOBIYHO
M3y4yaeTcs NpU MEHBIIEH BBICOTE CJO0S BOJBI.

['ockoMuTETOM O HAYKE M TEXHUKE U TEXHUYECKHUM COBETOM CTPaH—UJICHOB
COB npuHATO, 4TO s CPAaBHEHUS PE3YJbTATOB MCCIECIOBAHUM, BBIITOJIHEHHBIX
pPa3HBIMHU aBTOPaMU, SKCIIEPUMEHTHI 110 OTCTAWBAHUIO B3BEUIEHHBIX BEIIECTB B MOKOE
JOJDKHBI MPOBOJUTHCS MPH BBICOTE CJ0s KUAKOCTH h = 500 MM, mpuHHEMaeMoOK 3a
ATaJIOH.

B Tex cnydasix, Kkorma AaHHble OTCYTCTBYIOT M HE MOTYT OBITh MOJYYEHBI MO
KaKUM-JIHOO TMTPUIMHAM IKCIIEPUMEHTATBHBIM ITyTEM, OTCTOMHUKHA PACCYUTHIBAIOT 110
MMEIONIUMCS JJaHHBIM JUIsi OJIM3KUX IO COCTAaBY CTOYHBIX BOJA WM HPUMEHSIOT
JpyTre CrocoObl pacuera.

B nensx noseimeHus: 3PEKTUBHOCTH pabOThl OTCTOMHUKOB, OCOOCHHO TMpHU
colepKaHUM B CTOYHOM BOJI€ B3BEIICHHBIX BeliecTB Oosee 300 mr/m, HE0oOXOauMO
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MPUHUMATH JIOTIOJIHUTEIbHBIE MEPBI: a) J0OABJISITh K CTOYHBIM BOJIaM XHMHUYECKHUE
peareHTbl — KOAaryJsHTbI, CIOCOOCTBYIOIME YBEIUYEHHUIO THUIPaBIMYECKOU
KPYIHOCTH 4YacTHL[ IpuMeceil; 0) 100aBiIATh XOpPOIIO OCEAAIOIINE B3BEUICHHBIC
BELIECTBA, B YACTHOCTH, AaKTHBHBIM WJ, BBINOJHSAIOMINUNA polb CcOpOEHTa U
OMOKOAaryJsiHTa; B) MPEABAPUTEIIBHO a3pUPOBATh CTOYHBIE BOJIbI, YTO CIIOCOOCTBYET
(GAoKyIsUMU (XJI0MbeOOPa30BaHUIO U YKPYIHEHHUIO) HAXOIAIIMXCS B CTOYHOM BOJE
MEJIBYANIINX HEPACTBOPEHHBIX IIPUMECEN.

XVWMHUYECKHE peareHThl MPUMEHSIOT TJaBHbBIM 00pa3oM IMpU  OYHUCTKE
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ, OMOKOATYJISIIIUIO U (PIOKYJISLUI0 — MPU OUYUCTKE
OBITOBBIX CTOYHBIX BOJ M UX CMECEH ¢ MPOU3BOICTBEHHBIMU BOJAMHU.

I'opu3oHTaBHBIC OTCTOMHUKU

['opu3oHTaNBHBIA OTCTOMHUK MPEJCTaBIsET COOON MPSIMOYTOJIbHBIN B IUIaHE
pe3epByap, pa3AeleHHbIH HAa HECKOIbKO OTAelieHHd. OOBIYHO CTpPOST JBa WM
HECKOJIbKO MapajijieIbHO paboTalolUX OTJAEICHUN OTCTON-TIMKA, YTOObI IPU YUCTKE
WIM PEMOHTE OJTHOTO M3 HUX HE BBIKJIIOYATh U3 pabOThI BCE COOPYKEHHUS.

CkopocTh nepeMeleHUsl B3BEIICHHOW YacTULbl B OTCTOMHUKE MPEICTABISIET
co00l PaBHOJCHUCTBYIOIIYIO BEPTUKAIBLHONW CKOPOCTH OCaXJeHHs dacTuilbl U0 mon
JNEUCTBUEM CHJIBI TSKECTU U CKOPOCTH TOPU3OHTAIBHOTO JBUKEHUS BOJbI V BIOJIb
oTcToiiHMKa. TpaekTopuss  OBMIKEHHMS  YacTHUIbl  HampaBi€Ha  34eCh MO
PaBHOJEUCTBYIOIIEH 3THX ABYX CKopocteu. [Ipm 3amanHbix BemuumHax H, L u v
MOXHO HaWTH Takoe€ 3HAaY€HHWE CKOpOCTH ocaxiaeHus u0, mpu KOTOpOM
PaBHOJICHUCTBYIOIIAS MTPOMJIET Uepe3 Haubosee yJaleHHYI0 TOUKY JIHa OTCTOMHUKA T.
B orcroiitHuke OyayT 3aAep)KUMBaTbCA JIMIIb B3BEIICHHBbIE YAaCTHIIbI, HMEIOIIHNE
CKOPOCTb OCQXJIECHUS "«0, KOTOpPasl IBISETCS HAUMEHBIIEH JJIsI JAHHOTO OTCTOMHUKA.
Ee Ha3piBalOT OXBAaThIBAEMOM CKOPOCTBIO, T. €. THIPABINYECKOW KPYIMHOCTBIO TEX
HamOOJe MEJKUX B3BEUICHHBIX BEIIECTB, KOTOPBIC 3aJEPKUBAIOTCS OTCTOMHHKOM
yKa3aHHOM JUIMHBI. bojiee MenKHe 4acTUlbl, CKOPOCTh NaJeHUs KOTOPhIX MeHbIIE U0,
OyIyT BBIHOCUTKCS C BOJOM.

BricoTa 60pTa OTCTOMHMKA HAJ| MMOBEPXHOCTHIO BOJBI OOBIYHO HE MPEBBIIIACT
0,4 m.

Mexnay NOpOTOYHOW M WIJIOBOM YacThKO OTCTOMHUKA NPENyCMaTPpUBACTCS
HEWUTpaIbHbIN cioi BeicOTOM 0,4 M.

[MlupuHa OTCTOWHUKA MPUHUMAETCS B 3aBHCHMOCTH OT CIOCO0a yIaJICHHS U3
HEro 0caJika, OAHAKO C TAKHUM PacyeToM, 4TOObI YHCIIO OTAEIEHUI OTCTOMHUKA OBLIO
He MmeHee aByX. OObIYHO »3Ta mMpuHa He mnpesbliaeT 9 M. lllupuny orcToiiHMKa
1enecooOpa3HO yBA3bIBATH C IIMPUHOW a’3poTeHKOB (6 W 9 M), 4TOOBI HMMETh
BO3MOXHOCTbh O0OBETMHUTD 3TH COOPYKEHHUSI B CEKLIUU.

Nmeronuecs yHuduimpoBanHbie cOOpHbIE MaHenu BbicoTod 3,6 u 4,8 M miis
MPSIMOYTOJIEHBIX €MKOCTEH MO3BOJIAIOT MOI00paTh MO rIyOnHE MPOTOYHOM YacTH JBa
TUNOPA3MEPA TOPU30HTATIBHBIX OTCTOMHUKOB—3,2 1 4,4 M.

Ocanok U3 OTCTOMHHUKOB YIAIAETCA MOJ TMAPOCTATHYECKUM [JABICHHEM U C
MOMOIIIBIO PA3JIMUHBIX MEXaHU3MOB (CKpEOKOB, HACOCOB, 3JIEBATOPOB U JIP.).
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OCHOBHBIMH TIPEUMYIIECTBAMU TOPU3OHTAJIBHBIX OTCTOMHUKOB SIBIISIIOTCS:
Majnas ri1yOuHa, Xopomuil 3PGEeKT OYUCTKH, BO3MOKHOCTH MCIOJIB30BAHUS OJIHOTO
crpebaroniero ycTrpoiicTBa Juisi HecKoJibkux otaeneHuid. K HemoctaTkam ux
OTHOCHUTCSI HEOOXOAUMOCTh TPUMEHEHHUsI OOJBIIEro Yuciaa OTCTOMHUKOB BCIEICTBUE
OTPaHUYECHHOU IIUPUHBI.

BeprukajbHble OTCTOMHUKHI

BeptukanbHbIli OTCTOMHUK MPEICTABISIET COOOW KPYIJIBIA B TUIAHE pe3epByap
C KOHUYECKUM JTHHUIIEM.

CrouHas BOJla MOJABOJUTCS K IIEHTPAIBHOM TpyOe U CIyCKaeTcsl Mo HEeW BHU3.
[Ipu BBIXOJE W3 HIKHEM YacTU IEHTpajIbHON TpPyObl OHA MEHSET HaIpaBIICHHUE
JBIDKCHUSI M MEJJICHHO TMOJHUMAETCS BBEpPX K CIMBHOMY xenoOy. Ilpu stom u3
CTOYHOM BOJbI BHITIAJAIOT TPYOOAUCTIEPCHBIC TPUMECH, TUIOTHOCTh KOTOPBIX OOJIbIIIE
IJIOTHOCTH CTOYHOM BOJBI. {7151 Jiy4iiero pacnpeiesieHus: BOAbl 10 BCEMY CEUECHUIO
OTCTOMHUKA W TMPEIOTBPAICHUS B3MYUHMBAaHHS OCAJKa OIMYCKAIOLIECHC BOAOM
IEHTPAIbHYI0 TpyOy JenaloT C pacTpyOoM, HIKE KOTOPOrOo yCTaHaBIWBAIOT
OTpa)KaTeJIbHbIN LIUT.

Kaxxmas wactuiia HEpacTBOPEHHBIX MPUMECEH, MOCTYIHUBINAS B OTCTOWHUK,
CTPEMUTCS IBUTAThCA BMECTE CO CIIOEM BOJbI BBEPX C TOU K€ CKOPOCTBIO V, C KAKOU
JIBIDKETCS BOJIA; B TO YK€ BPEMS TOJI JIEUCTBUEM CHUJIbI TSHXKECTH OHA CTPEMUTCS BHH3
co ckopoctbio u0, 3aBucslIel OT pasmepa U (QOPMBI YACTHI], WX IJIOTHOCTH HU
BA3KOCTHU JKHUJIKOCTH.

CroyHass  BOJa  COIEpPXKUT  MEXaHMYECKHME  MPUMECH  PA3IUYHOU
TUIPABIUYECKON KPYITHOCTH, MOATOMY P MPOTOKE €€ B OTCTOMHUKE C KaKOW-JIH00
MOCTOSIHHOM CKOpPOCTBIO V YAaCTULIBI ATUX TMpuMeced OyAyT 3aHUMaTh camble
paznuuHble TonoxkeHuss. Omxau u3 HUX (mpu u0>v) OBICTPO OCaXKIAIOTCA HA ITHO
oTcTOMHUKA, JApyrue (¢ u0 = v) HaXOAATCS BO B3BEIICHHOM COCTOSIHUU, TPETHH (C
u0<iv) yBrnekatotcs BBepX. I[lociemnue Ha CBOEM MYTH BCTPEYAIOT 30HY BOJBI C
MAacCOM B3BEIICHHBIX YACTHII, TaK HA3bIBAEMbIN B3BELICHHBIN ciioi. [Ipoxonst ero u
CTAJIKUBAsCh C 0OJiee KPYNMHBIMH YaCTHIIAMH, MEJIbYaUIINE YACTHUIBl YKPYITHSIOTCS,
YTO CIIOCOOCTBYET MX OCAXKJICHUIO.

Jlist OBITOBBIX CTOYHBIX BOJ BEJIMYMHY V TNpPUHUMAIOT paBHou 0,7 mwm/c.
[TpoaomKUTETPHOCTh OTCTAaMBAHMS 3aBUCHT OT TpeOyemMoil CTENEeHH OCBETICHHS
CTOYHBIX BOJ U MpUHUMAaETCs B mpeaenax oT 30 MuH (mepes moasMu (UIbTPaInu )
1o 1,5 4 (mepen adpoTeHKaMu U OMOPUIBTPAMHU).

YpoBeHb BOJIBI B OTCTOMHUKE OMpENENseTcs TpeOHEM MEPEeMBHOTO
(coopHoro) kemoba, B KOTOpPBIM IIOCTyIaeT OTCTOCHHas Boja. OTcioga oHa
HaIpaBJIAeTCs Ha MOCIEAYIOUIYI0 OYUCTKY. B3BelleHHbIe BelllecTBa, BbIACIUBIINECS
M3 CTOYHOUM BOJBI, 00pa3yroT ocafok (mpumepHo 0,8 1/CyTKH MO pacyeTy Ha OJIHOTO
JKUTEJIS), CKAaIUIMBAIOIIMNACS B WJIOBOM YacTH OTCTOMHUKA, BMECTUMOCTh KOTOPOM
PacCUUTHIBAIOT Ha ABYXCYTOUYHBII 00BbEM OCajIKa.

Ocanok W3 BEPTUKAIBHBIX OTCTOMHHMKOB YIQISIOT MOJ  JACHCTBUEM
TUAPOCTATUYECKOTO JIABJICHUSI Yepe3 WUIOBYI0 TpyOy auamerpoM 200 MM, BBITYCK
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KOTOPOM pacroyio’keH Ha 1,5—2 M HUXKe ypOBHS BOABl B OTCTOMHHUKE. BIIa)KHOCTB
ocanka 95%.

BeprukanpHble OTCTOMHUKM HMEIOT NPEUMYILNECTBA 10 CPAaBHEHUIO C
TOPU3OHTAIBHBIMU; K YHUCIY MX OTHOCATCS YJOOCTBO yAaJ€HHUS OCaJika U MEHbIas
IJIOIIA/Ib, 3aHUMaeMasi coopykeHrueM. OIHaKO OHM MMEIOT U psAJl HEJOCTATKOB, U3
KOTOPBIX MOKHO OTMETHTB: a) OOJIBIIYI0 TUIYOHWHY, YTO MOBBIIIAET CTOMMOCTH HX
CTPOUTENBCTBA, OCOOEHHO MpPH HAJIMYUM TPYHTOBBIX BOJA; ©O) OrpaHUYEHHYIO
MIPOMYCKHYIO CIIOCOOHOCTD, TaK KaK JHaMETP UX HE MPEBBIIIAET 9 M.

[Ipu TpOEKTUPOBAHUM BEPTUKAIBHYIO CKOPOCTh JIBHDKCHHUS CTOYHOM BOJIBI
NPUHUMAIOT PAaBHON HAWMEHBIIEH CKOPOCTH BbinajeHus U0 TOM YacTH B3BEIICHHBIX
BEIIECTB, HAa COJIEP)KAHUE KOTOPOW PACCUUTHIBACTCS OTCTOMHMK; BeluuuHa U0
OCTaHaBIUBAETCs MO rpadKy OCAXKICHUS B3BEIICHHBIX YacTull. PacueTHas riomab
MOTIEPEYHOI0 CEYEHUS OTCTOMHHMKA paBHA TUIONIAM MMOBEPXHOCTH BOJBI B HEM (B
IUTaHE) 3a BBIYCTOM IUIOIIAJM IEHTPaIbHOW TPyObl. Pabodeit MivHON (BBICOTOM)
OTCTOWHMKA SIBJIICTCS PACCTOSTHUE OT HHU3a IEHTPAJbHOW TPYObI /10 MOBEPXHOCTHU
BOJIBI.

DddexT ocBeTICHUS CTOYHOM BO/BI B BEPTUKAIBHBIX OTCTOMHUKAX COCTABIIACT
npaktuuecku He Oosiee 40%, TeopeTHyecku pacder BeaeTcs Ha d(DQPEKT OCBETICHUS
50%.

Uucno OTCTOMHUKOB 3aBUCUT OT MIPUHATOIO KOHCTPYKTUBHOT'O TUIIA, TUAMETPA
OIHOTO OTCTOMHHKA M PacyeTHOrO pacxofa CTOYHOW BoJAbl. llomHas cTpouTenbHas
BbICOTa (IIyOMHA) OTCTOMHMKA ONpEeNeNsieTcs Kak CyMMa BBICOTHI TPOTOYHON YaCTH,
HEUTPATbHOTO CJ0s, WJIOBOM 4YacTu (MM KaMmepbl) U BBICOTHI OOpTa HaJ ypOBHEM
BOJbI, TpuHUMaemoit 0,3—0,4 m.

Bricota nimoBoii kamepsl 3aBHCUT OT €€ o0beMa M JuamMeTpa OTCTOMHHKA.
PacueTHyr0o BMECTHMOCTh WJIOBOM Kamepbl OMPEACNSIIOT MO0 00bEeMY BBINIAJAIONIETO
ocaJika ¥ MPOJA0DKUTEILHOCTH MPEOBIBAaHUS €T0 B KaMepe.

NnoByto 4YacTb OTCTOMHUKOB BBIMOJHSIOT KOHUYECKOW (Il KPYIJIBIX
OTCTOMHHMKOB) C YIJIOM HaKJIOHA CTEHOK JHUINA 50°, 4ToOBI 00ECIeUnTh CIIOJI3aHUE
ocaaka. BHu3y KoHyca (Wau mupaMu/ibl) yCTPauBaloOT IJI0IMAAKy auamerpom 0,4 M.

Bo u36exanue nmonagaHus B CTOK BCIUIBIBIIMX 3arpsi3HEHUN mepes; cOOpHBIMU
notkamu (nepu@epuilHBIMA ¥ PaJAHAIbHBIMU) YCTAHABIHMBAIOT TOIYIIOTPYKHBIC
TOCKM (IIUTKH), pacrojokeHHble Ha paccrosHuu 0,3—0,5 M 0T J0TKa; uX
norpy’katroT B Boay Ha riyouny 0,25—0,3 M OT MOBEPXHOCTH BOJBI, BBHICOTA
HETMOTPY>KEHHOHW B BOJY YacTH JOJDKHA ObITh HE MeHee 0,2—0,3 M.

BeprukanpHblli OTCTOMHUK HOBOW KOHCTPYKIMU C HUCXOIAIIE-BOCXOASIIAM
MMOTOKOM CTOYHOM BOJBI MPEJICTABISIET COOOM KPYTIBIA pe3epByap ¢ nepudepuitHbIM
JOTKOM il cOOpa OCBETJIEHHOW BOAbL. OTJIMUME 3TOr0 OTCTOMHUKA OT THUIIOBOTO
3aKJIIOYAaeTCsl B TOM, 4YTO IIEHTpaibHas TpyOa 3aMeHEHa HE OXOASIICH 10 1THa
MOJTYTIOTPY>KHOM NEPErOPOIKOM, pa3IeIsIFONIEH MI0Ma b OTCTOMHUKA Ha JIB€ PABHbBIC
YacTH, a BIIYyCKHOE€ YCTPONCTBO BBIOJHEHO HA BHYTPEHHEH MOBEPXHOCTU
MEePEropoAKU MO0 BCEMY NEPUMETPY B BUJIE MEPEIUBHOTO 3yOUaTOro paciupeaeuTels

C 3aTOIICHHBIM OTPaKaTCJIbHBIM KO3BIPBKOM.
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CrouHast BoJa MOCTyHaeT Mo JIOTKY (WM Mo TpyOe) B MPUEMHYIO Kamepy, a
3aTeM B JIOTOK, MMEIOIIMHA 3yOuaThlii BOJOCIMB, U3 KOTOPOrO BOJia PAaBHOMEPHO
NEepeIuBaeTCsl W JBUXKETCS [0 MEPUMETPY BHYTPEHHEH dYacTH OTCTOMHUKA.
OTtpakaTeapHbIl KO3BIPEK MEHSET HAIpPABJICHHUE JBUKEHUS BOABI C BEPTUKAIBHOIO
Ha ropuzoHTanpHOe. [lo Mepe MpoABMXKEHUS OT MEPEropoJKd K LEHTPY BOJA
OIyCKAeTCsl BHU3, PacHpelessisiCb PAaBHOMEPHO IO BCEMY CEUEHHUIO BHYTpPEHHEH
HUCXOJAIIEH 4YacTH OTCTOMHHUKA. lIpyM ABMIKEHUM CTOYHOM BOJBI BHHU3 C MajbIMU
CKOPOCTSIMU TOTOK TEpPSET CBOIO TPAHCHOPTUPYIOIIYIO CIIOCOOHOCTH, Oyiaronaps
yeMy MPOMUCXOJMUT OCAXKJECHUE B3BEHIEHHBIX YacTull. VHTEHCHMBHOE pa3jelieHue
KUAKOM M TBeplloil (a3 MpoUCXOAUT Ha MOBOPOTE MOTOKa. Jlanmee Boma JIBHXKETCS
BOCXOJSIIMM TMOTOKOM, IEpeIrBaeTcs 4epe3 OOpT cCOOPHOro JIOTKa M OTBOIUTCS
yepe3 OTBOJAHYIO TpyOy. BcmibiBaroiue BeliecTBa CKAaIlUIMBAlOTCA y BOPOHKH U
NEPUOJUYECKHU ylamstoTca yepe3 TpyOy. Ocalok yaansercs mnoj rupocTaTUYecKuM
JaBJIeHUEM 110 UJI0BOU TpyOe.

BeprukanbHblii OTCTOMHUK 3TOTO TUMA YyBeIM4MBAaeT 3PQeKT 3aaepiKaHus
B3BEIICHHBIX BemecTB 10 60—70% wunu npu coxpaHeHuu 3(Pdexra OCBEeTICHUs
OOBIYHOTO BEPTUKAJIBLHOTO OTCTOMHHKA YBEJIMYMBAET MPOIMYCKHYIO CIIOCOOHOCTH
npumepHo B 1,5 paza.
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IIpakTHyeckas padora Ne 3
Ouenka 3¢ ¢exTUBHOCTH NPoOLECCOB 00PA0OTKHM NPUPOAHOI BOABI.

DuabTpanus

Hean:

— U3y4YeHue paboThl 0€3HATIOPHOTO OJTHOCIONHOTO (QUIIBTPA;

— omnpezenenne 3PPEeKTUBHOCTH OUUCTKH CTOYHBIX BOJI.

OobopynoBanmue:

— 06e3HanopHbIi GUIALTP ¢ GUIBTPYIOLIEH 3arpy3KoH,

— CEKyH0Mep,

— DKCHKATOp,

— BECHI,

— CYIIMJIBHBIN 1IKad,

— MEepHBIN nuAnHAp Ha 111 (2 mT),

— CTaKaHsbl 17151 0TOOpa 1npod (4 mr),

— 0€330J1bHBIA OyMaXkHbIN QUITBTD,

— BOPOHKH,

— KOJIOBI KOHMYECKHE.

Teopernyeckast 4acTh:

TexHnonoruyeckoe HazHadeHUE GUIBTPOB TMPU OUYUCTKE TMPOMBIIIICHHBIX
CTOYHBIX BOJ OIPEACNISAIOT MECTOM PACHOJOKEHUS UX B TEXHOJOTMYECKHUX CXEMax
OYUCTKH M BUJOM 3arpsA3HEHUM, CHUMAEMbIX NpH GUiIbTpoBaHUU. DUIBTPHI MOKHO
OPUMEHSTh [ O0IIeH JOOYHCTKH CTOYHBIX BOJI TOCIE MEXaHMYECKOW, (PU3MKO—
XUMUYECKOU (MOHHBIH OOMEH, aJcopOIvs, IKCTPAKIUSA U JIP.) WIIM OHMOJOTHYECKOM
(HedTeconmepkamue CTOKM) OYUCTKHA, a TaKXKe JUIsl BBIICICHUS HEKOTOPBIX
crienupUIECKUX 3arps3HeHU — HePTH, CMOJI, Maces U JIp.

Br16op Buza 3arpy3ku 3aBUCHUT, B OCHOBHOM, OT OOII[ET0 COCTaBa CTOYHBIX BOJI
U XapakTepa yJnajasieMbIX Npu GUIbTPALUK 3arpsi3HEHUI.

[Ipu BbIOOpEe 3arpy3kd W MaTepuajoB JJIsi KOHCTPYKTHBHBIX 3JIEMEHTOB
(GUIBTPOB ClElyeT YUYUTHIBATh arpeCCUBHOCTh CTOYHBIX BOJ M HMX XHMHUYECKUHN
COCTaB.

B OonpmmHCcTBE cinyyaeB  (UIBTPOBAaHUE HCIONB3YEeTCI B  KauyecTBE
3aBEpIIAIOIIETO dTalma B TEXHOJOTMHM OYMCTKM CTOYHBIX BoA. B mporecce
(GuIbTPOBaHUS BOJBI MPOUCXOIUT 3aJepKaHNe U HAKOIIJICHHE B MIOpax 3arpy3Ku U Ha
ee 3€pHax YacTHI] B3BECH, 00YCIOBINBAIOIINX MYTHOCTb BOJIBI.

DddekT GuIbTpoBaHUSA 3aBUCHUT OT IEJIOTr0 psga (GakTOpOB, OCHOBHBIMU W3
KOTOPBIX SIBIISIIOTCSI pa3Mep YacTHI[ B3BECTH, BEJIMYMHA 3€peH (UIBTPYIOLIErO
MaTepuaisa U CKOPOCTh (UIBTPOBAHMS. 3aBHCHUMOCTh MEXAY AITHUMH (HaKTOpaMu
MOXET OBITh BhIpa’KeHA (POPMYJIOi:

d =c+eV
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rane d — JguaMeTp HAMMEHBIIMX 4YacTUI[ B3BECH, 3aJCPXKAHHBIX B CJIOE
bUIBTPYIOIIEro MaTepualia, MMm;

¢ —3(pexTrBHAs BEIMUUHA 3€peH QUIbTPYIOLIEH 3arpy3Kku, MM (Kaaubp cura,
yepe3 kotopoe npoxoaut 10 % 3epeH GuiabTpyoIIero MaTepuana);

V — ckopocTh QUIBTPOBaHUS, M/Y;

e — KOd(hPpuIuMeHT NponopurOHATBHOCTH.

NuTeHcuBHOCTh mponecca (QUIBTPOBAHUS XapaKTEPU3YETCS  CKOPOCTHIO
¢bunpTpoBanusa. CkopocTh GUILTPOBAHUS OMPEACIISIETCS pacxoJaoM oOpabdaThiBaeMOn
(punsTpyemoii) Boasl (M%), mpomeameii 3a 1 gac yepes 1 M? momanu GUIbTpa:

)
F;

rae V — ckopocTh GUIBTPOBAHMUS, M/U;

Q — KoIMYeCTBO (PUIBTPYEMOM BOJIBI, M>/4;

F — pa6ouas nnomans GpuisbTpa, M2,

[IpoBepka pa3zmepHOCTH 1J1sl BhIpaxeHus (1.2), BBIMISIAUT TaK:

OuIbTpOBaHUE BOJBI YEPE3 3arpy3Ky MPOUCXOIUT IO IEUCTBUEM Pa3HOCTHU
naBiaeHus Ha BXoje Pq 1 Ha BbIXoje Py, U3 GUIBTpa, KOTOpasi HA3bIBACTCS MOTEPE
Hanopa B punpTpyromem cioe AP u onpenensercs no hopmyse:

AP =P, - P,

B navanpHbpli MOMEHT paboThl (GuIbTpa OHA 3aBUCUT OT CKOPOCTHU
(buIbTpOBaHUA BOJIBI, €€ BSI3KOCTH, pa3Mepa U GOopMbI TOp PUIBTPYIOIIETO CJIO0S, €ro
TOJILLIAHBI.

O¢ddexr ocerneHus BoAbl NpU (GUIBTPOBAHUM 3aBUCUT OT CYMMAapHOTO
pe3yabpTata IByX IPOTHUBOIOJIOAKHBIX MPOLIECCOB:

— TIpollecca W3BJICYEHUS YacTUIl U3 BOAbl M MUX 3aKpEIUICHUS Ha 3€pHax
buapTpyrOIIeH 3arpy3Ku Mo ISHCTBUEM CHIT PUITATIAHHMS;

— Mpollecca YaCTMYHOTO OTphIBA paHee MPWIMIMIIUX YaCTHUIl, OOpPaTHOTO MX
NOCTYIUIEHUs B BoAy (MOJ JEWCTBUEM THAPOAMHAMUYECKUX CHJI TIOTOKA) U
MOBTOPHOTO 3aJiep>KaHus B Oosiee riIy00KO pacloOKEHHBIX CIOSIX 3arpy3KH.

JUis QuiIbTpoBaHUS CTOYHBIX BOJ HCIONB3yeTCs JJabopaTopHas yCTaHOBKa ,
cocrosimas u3 0aka 1, B KOTOPOM OCYIIECTBIISETCS PUTOTOBIEHNE UCXOIHOM BOBI.
HcxonHas Bojga TOTOBHTCS ITyTEM 3aMyTHEHHS OOBIYHOW BOJOIPOBOIHON BOJIBI
0CaJIKOM, B3ATHIM C MPOU3BOJACTBEHHBIX (PUIBTPOB, WIH K€ IMyTEM OTOOpa CTOYHOU
BOJIbI IPOMBIIIJIEHHOTO MPEANPUATHS IPEABAPUTEIBHON CTaAUN OUYNCTKU. McxoaHas
BoJia B 0aKe HE LUPKYJIHUPYET, YTO MMO3BOJISIET NOAAEP/KUBATH B3BECH BO B3BEILIEHHOM
cocrosiHuU. Jlamee B YCTaHOBKY BXOJAUT MOJENb O€3HANOPHOIO OJHOCIOWHOIO
dunpTpa ¢ dunpTpyromen 3arpyskoit 3. PerymupoBaHue paboOThI OCYIIECTBISETCS
MIOCPEICTBOM 3alIOPHO—PETYJIUPYIOIIEH apMaTyphl 2.
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IIpo6a Ha aHam13

I

PI/IC}/HOK 1 — YcranoBka JJIA (i)I/IJII)TpOBaHI/ISI CTOYHBIX BOJ

1- Gak MCXOMHOW CTOYHOW BOJBI, 2— BEHTWIW; 3— O€3HAMOPHBIN (QUIBTP C
buapTpyroIIeH 3arpy3Koi.
[TopsgoknpoBeneHusspabdorsr
1) U3meputs quametp mojaenu ¢uibrpa (d).
2) Boruncnuts pabouyto miomanas GuibTpa, M
2

F =
4

3) 3amaBmMCh PEKOMEHIYEMOH CKOPOCThIO (uibTpanuu V, OIpeaeIuTh

pPacUYeTHYIO MMPOU3BOJUTEIBHOCTD MOENH (priibTpa mo hopmyre:
Q=FV

4) VYcTaHOBUTh Ha MOJIEIM COOTBETCTBYIOIIYIO IPOU3BOAUTEIIHHOCTD,
perynupys pacxoj BeHTWJIeM 2 M 3aMmepss o0beM 00padaThiBacMOil BOJBI MEPHBIM
UUJIMHIPOM 32 ONPEACICHHOE BPEMSI, OTCUUTHIBAEMOE CEKYHIOMEPOM.

5) Tlocne 20 — 25 muHYT paboThl Monenu (GUIbTPA B PACUCTHOM PEXHME
MPOU3BECTU OTOOp TMPOO BOABI W 3aMEPUTh KOJIMYECTBO B3BEIICHHBIX BEIIECTB B
npodunbTpoBaHHON  kuAkocTH. s sToro  OepyT  0e330ibHBIN  QUIBTD,
MpeABapUTEIbHO BBICYIICHHBIM Npu Temmeparype 105°C B teuenune 1-2 4dacoB u
B3BEIICHHBIA, W MPOIMYCKaT yepe3 Hero 100 mu aHaIM3UpyeMOW CTOYHOM BOJIBL.
3atreM (uUIBTP MOMENIAIOT B 3apaHee B3BEIICHHBIN OIOKC, BBICYIIMBAIOT MPU
temneparype 105°C, oxynaxaarloT B JKCUKaTOpe M CHOBAa  B3BEIIMBAIOT.
BricymuBanue, oxJaxJeHHWE U B3BEUIMBAHHE MOBTOPSIIOT JO JAOCTHXKECHHS
nocTossHHONM Macchl. ConepikaHue TpyOO IHUCIEPCHBIX MPUMECEH BBIUUCISIOT TI0

dbopmye:

2 UCTIONB3YS POPMYIIy:

X :(a- b) 1000

rae a — Macca QUabTpa ¢ 0CaJIKOM, MT;
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b — mMacca ¢unbTpa 0e3 ocajaka, Mr;
V — 06beM npopuIbTPOBAHHON CTOYHOM BOJBI, MII.

[IyHkT 5) pekoMeHIyeTcsi MOBTOPUTh HE MeHee 3—X pa3 ¢ 15—MHUHYyTHBIMU

MHTEPBAJIOM.

6) Paccuurats 3¢ exT 3anepkanusi B3BECTH B CJIOAX 3arpy3Ku 1o ¢hopmylie:

M,- X

100%

7) Pe3ynbTaThl pacueToB 3aHecTd B Tabnuiy 1.1.
Pe3ysibTaThl SKCIEPUMEHTANBHBIX UCCIIEIOBAHUMN

COIIep)KaHI/Ie B3BCIIICHHBIX BCIICCTB B BOJC, M1/

B [Tpo6sl moce o0paboTKu
UCXOOHOU
BO/IC, M1 X1 X2 X3

Oddexr

3a7iepIKaHus
B3BECTH B
CIIOSIX
3arpysku, 9, %

8) IMocTpouth rpaduk 3aBUCUMOCTH dHPEKTUBHOCTU OYUCTKUA Iy OT BPEMEHU

OYMCTKH Toy,
KoHTpoiibHBIE BONIPOCHI

abrwwbdE
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TexHomorndeckoe Ha3HaYCHHE (PHIBTPOB.
Omnpenenenue r3¢pdexra GuabTpoOBaHUS.
CkopocTh GUIBTPOBAHHSI

DddexT ocBeTeHUs BOJI TPU (PHIIBTPOBAHUH.

[TpuHIMT ASHCTBHUS YCTAHOBKH ISl (PMIIBTPOBAHUS CTOYHBIX BOJI.




IIpakTnyeckas padora Ne 4
Ouenka 3¢ ¢exTUBHOCTH NPoOLECCOB 00PA0OTKHM NPUPOAHOI BOABI.

XJy1opupoBanue

eab padoThl: U3yYUTH METOJIBI 00€33apakuBaHUsI IUTHEBOM BOJIbI, OBIAJCTh
METOJIOM JIaOOPATOPHOTO KOHTPOJIS 3a 00€33apaskMBAaHUEM BOJIbI XJIOPUPOBAHUEM.

JIns yiaydieHus KadecTBa U CAaHUTapHO-3MUAEMUOJIOTHYECKO 0€301acHOCTU
MUTHEBOM BOJBI MPOU3BOIAT €€ obOe33apakuBaHue. M3 Takux W3BECTHBIX METOJIOB
o0e33apakuBaHUsl BOJIbI, KaK XJOPUPOBAHHE, O30HUPOBAHUE, 0OpabOTKA COJISIMHU
TSDKETBIX METaJIOB, HoJMpOBaHME, YIbTpaduosieToBoe OOTydeHHE, JeHCTBHE
MOHU3UPYIOIIEH paaualuu, yibTpa3BykKa, B HacTosIIee BpeMs HauOoliee
PacIpoCTpaHEHO XJIOPUPOBAHUE.

[Ipu xjopupoBaHWUU BOJBI MCIOJB3YIOT Ta3000pa3HBId  XJIOP, XJIOPHYIO
U3BECTh, TUTTOXJIOPUT KaJBIIHsI, XJIOPAMUH, JTUXJIOPU3OIIUAHYPOBYIO KUCIIOTY U JIp.

MonekynspHblii  XJIOp B BOJE THUIPOJM3YETCS ¢  oOpa3oBaHHEM
XJIODHOBATUCTOW U XJIOPHCTOBOJOPOAHOM Kuciaor. Hecrtolikas XjiopHOBaTHCTas
KHUCJIOTa JUCCOIMUPYET ¢ oOpasoBaHueM runoxyoputaoro nona OCI:

Cl, + H,O = HOCI1 + HCI

HOCl=H"+ OCl

OcHOBHOE OaKTEpHIIUIHOE JCHCTBHE OKa3bIBACT XJIOPHOBATUCTAs KHCIOTa U
TUTIOXJIOPUTHBIM HOH, KOTOPHIE BMECTE BXOJIST B TMIOHSATHE «AKTUBHBIA XJIOP».

JHoctatounas 3(PeKTUBHOCTh 00€33apaKUBaHUS BOABI 3aBUCUT OT HAJTUYHS
B3BEIIEHHBIX  YaCTHIl, KOJMYECTBA W BHUJA MHUKPOOPTaHM3MOB, CTCIICHH
nepeMenIBaHus BOJBI M JIOCTATOYHOM JTUTEIHHOCTH KOHTAKTa BOIBI C XJIOpPOM (B
Terioe Bpems roja - 30 MuH, B XoJiogHoe - 60 MUH).

X7op, TOCTyMawIIUid B BOAY, CBS3bIBACTCI  MHUKPOOPTaHU3MAaMH,
OpraHUYECKUMHU BEIlECTBAMU u HEIOOKHCIEHHBIMHU HEOPTraHNYECCKUMH
COCJIMHEHUSIMH, YTO COCTaBJISAET XJOPIOTIOIaeMoCcTh BOAbI. [locne cBs3bIBaHUS
aKTUBHOTO XJIOpa B BOJI€ JOJDKHO OCTaThCs HEKOTOPOE KOJMYECTBO OCTATOYHOTO
cBoOomHOrO xyopa. OO6e33apaxuBaHUE BOJBI CUMTACTCS HAJICKHBIM, €CIIH
OCTaTOYHBIN cBOOOMHBIN XJ0p cocTaBiseT 0,3-0,5 mr/m.

Xoxa padoTsl

OpuenmuposouHnoe onpeodenernue 0Cmamouto20 c60000H020 Xa0pa

Hccnenyemyro Boay B konuuecte 10 cm® HanuBaroT B mpoOGHpKy, NTPUOABISIOT
I mn 10 %-Horo pactBopa ionuna kanust u 0,5 mu 1 %-Horo pactBopa Kpaxmadna.
[TepeMemnBaroT coepKUMOE TPOOMPKH BCTPSIXUBAHUEM M PACCMATPUBAIOT CTCIICHD
OKpacKH HaJ JIUCTOM OeJoil Oymaru.

KonmndaecTBo x0pa onpeaestoT UCX01sl U3 OKPACKH pacTBopa:

. eZBa 3ameTHas cuHeBa - 0,05 MI/i1 ocTaTOYHOTO XJI0pa;
. cJerka cuHeBaTas okpacka - 0,1 mr/m;
. cBeTyio-cuHsasd - 0,2 mr/i;
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. cuusd - 0,3 mr/m;

. ryctas cunss - 0,5 mr/m;

. cuHe-4yepHas (He BUJIHO JHA poOupku) - 1 u Gosee mr/i.

Onpedenenue ocmamouyno2o c80000H020 XJI0pa MUMPOBAHUEM MEMUNOBLIM
OPAHIHCEBBIM.

Meton OoCHOBaH Ha OKHMCJIEHHHM CBOOOJHBIM XJIOPOM KpacUTENsl METHIIOBOTO
OpaHXkeBOro. AmuHanusupyemylo Boay B konumuectBe 100 cm® momemaror B
dapdopoByro yaiky, A00aBISIOT 2-3 KaIllJld SH pacTBOpa COJISTHOM KHUCJIOTHI H,
nomeruBasi, 6b1cTpo TUTPYIOT 0,005 %-HBIM pacTBOPOM METUIIOBOI'O OPaHKEBOTO A0
MOSIBJICHUSI HEMCUE3AI0IIEH PO30BOM OKPACKH.

ConepxkaHue CBOOOJHOTO OCTATOYHOTO XJIOPA B MI/AMS, BBIYMCISIOT MO
dbopmyre 1:

_ 0,04 + (8 -0,0217) 1000
v , (1)

rae 6 - konuuectBo 0,005 %-HOro pactBopa METHIIOBOTO OPaHXKEBOTO,
U3pacX0JOBaHHOTO Ha TUTPOBAHUE, MJT;

0,0217 - TuTp pacTBOpa METHIIOBOTO OPAHKEBOTO;

0,04 - smnupuydeckuii KO3PHUIHEHT;

V -00beM BOJIBI, B3ITHIN I aHAJIU3a, MII.

KoHTposbHbIEe BONIPOCHI

1. UTo BKIIIOYAIOT XUMUYECKHE TTOKA3ATEIN MTUTHEBOM BOJIBI?

2. KakoBO TUTHeHMYECKOE 3HAUYeHHE XHMHYECKHX IOKa3aTeleil MUThEeBOMN
BOJIBI?

3. Kakue nmokasarenu onpeenstoT 3arpsi3HeHne MUTheBON BOBI?

4. Yo Takoe o6e33apakMBaHNEC MUTHEBON BOIBI?

5. Kak onpenensiercs 3pheKTUBHOCTh 00e33apakuBaHUsI TUTHEBOU BOJIBI?
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IIpakTnyeckas padora Ne 5
Ouenka 3¢ ¢exTUBHOCTH NPoOLECCOB 00PA0OTKHM NPUPOAHOI BOABI.

O3oHupoBaHue

IIpouecc  o30HMpOBaHHUS  MOKeT  ObITH  pa3jejieH Ha  JBa
MOCJIeA0BATEJbHbBIX ITaNA:

[lepBuyHOE€ W BTOPUYHOE WJIM O30H BBOJUTHCS E€IUHOBPEMEHHO IIpU
OKOHYATEIbHON 00paboTke Boabl (mocie QuiabTpoB). O30H BO BceX cCiyyasx
OKHUCJISIET Ha3BaHHBIC BBIIIEC COEAUHEHUS, TPUBOJAA K HUX PACHICILICHUIO,
CONPOBOXKIAIOMIEMYCSI MICYE3HOBEHHEM MPUBKYCOB U 3aI1aXOB.

Takum 00pa3oM NPOUCXOAUT HEUTpanHM3alus BEIIECTB IyTEM CBOEro poja
«XOJIOAHOTO CXKWUTaHWs». Mexay TeM XJIOp OCTaBlIAeT WHOTJAa B BOJE
crenupuIecKuii 3amax; Mmo-BUAMMOMY, 3TO OCOOCHHO YacTO MPOMCXOJUT C BOJAMU
MaJIOMHUHEPATU30BaHHBIMH.

[lo cpaBHeHWIO ¢ JAPYTUMU OKHUCIUTEISIMH O30H OOJajgaeT psjioM
npeumytiecTB. Tak, 6yiarogapsi 6ojiee BICOKOW OKHCIUTEIBHON CITOCOOHOCTH, O30H
B COCTOSIHUU JICMCTBOBATh HAa TAKWE COCJAMHEHMS, KOTOPbIE HE MOJJIATHCS JCUCTBUIO
IPYrUX XUMHUYECKUX peareHToB. OO0paboTKa BObI U30BITOYHBIM KOJIMYECTBOM 030HA
HE BJIEUET 3a CO00I HMKAKUX HEXKeNATeIbHBIX SIBICHUMN: N30BITOYHBIN 030H, OyAy4Yu
HECTOMKHNM, CHOBA IIPEBPALIAETCSA B KUCIOPO/ B TECUEHHE HECKOJIBKUX MUHYT.

O30HHMpPOBAaHUE HE CO3AAET JOMOIHUTENBHBIX WM 3aMENIAONINX COCIUHEHH,
TOTla KakK XJIOp JaeT C HEKOTOPbIMM BEIIECTBAMU CIIOKHBIE COEIUHEHUS,
BBI3BIBAIOIIME MOSABJICHUS BECbMA PE3KUX 3aMaxoB. TUNUYHBIM MPUMEPOM SBIISIETCS
xJopheHo, o0pa3yronmics mpu 00paboTKe XJIOPOM BOJABI HMMEIOMICH IPUMECH
¢dbeHomoB.

B ostux cinydasx xjgopupoBaHHas BojJa NPUOOpETaeT BechbMa HEMPHUSITHBIC
NPUBKYCHI U 3amaxu, Aake eciu (EeHOJIbI MPHUCYTCBYIOT B HUUTOXXHOW MPOIMOPIIUU
1:100000.

Nmenno moatomy 'OCT 2874-54 B umcie AOMONMHHUTENBHBIX TPEOOBaHUM K
KaueCcTBYy  MHUThEBOM  BOJBI  yCTAaHABIMBAET  HEOOXOJUMOCTH  OTCYTCBUS
XJIOPPEHOIBHBIX 3aMIaX0B MPU XJIOPHUPOBAHUH BOJIBI.

B mnpenBaputenpHO XJI0puUpOBaHHOW Boje . Hunbl 3amedann HEKOTOPBIN
3amax xjopdenona. OgHAKO MOCIe 030HUPOBaHUS (DUILTPOBAHHOW BOJBI ATOT 3armax
HUKOT/Ia HE HAOIIOMANICS 3a BCE BpeMsl S55-JeTHEW SKCIUTyaTallud O30HUPYIOIICH
YCTaHOBKH

Ho u npu otcyTcTBUU (DEHONBHBIX 3arpsS3HEHUHUN XJIOPUPOBAHHUE BHI3HIBACT
YCHWJICHUE NIPUBKYCAa U 3aIlaxa UCXOAHOU BOJbI. Tak, Ha BOCTOYHOM BOJOIIPOBOAHOM
ctaHuuud B MockBe 00pabOTKa BOJBI XJOPOM, KaK MPaBUIO, Bela K YCHUIICHHIO
OOJITOHO-TUHUCTBIX 3alaxoB BOJDKCKOM Bojbl. [locie 030HMpOBaHUS HA OMBITHOM
yctaHoBke go3amu 0,5-1 Mr/am 3Tu 3amaxbsl BOJBI HWHTEHCHBHOCThIO 3 Oaia

ITOJIHOCTBIO HCUC3aJIH.
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Paszbasnenue 600bl, npu Kkomopom ucdeszaem 3andax ¢ nOMOubroO O30HA
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A — MHTEHCHBHOCTbH 3araxa J0 030HUPOBAHUS;
B — 10 xe, nocne o3oHupoBanus; C — 10 ke, Mocie XJIOPUPOBAHUS

Bamaxu: D m E — sarxumeiif; F — actin-condiens; G - actin-griesens; H — actin-
creataceus; | — actin-coelicolor

HccaenoBanue

O30H sBIsETCS OYEHb MOIIHBIM JI€3UHDUITUPYIONIUM cpeacTBoM. B Tabmuie 1
CpPaBHUBAIOTCS KB-3nauenus (KOHIIEHTpaIIHs * BpeMsI) Pa3IUYHbIX
Ne3UHGUIMPYIONINUX CPEJCTB JIJIs Ie3aKTUBAIIMN BUPYCOB.

XJ70p MOAXOAWT MJiA JIe3aKTUBAIMKM OaKTepHil W BUPYCOB, HO HE MOXET OBITh
UCIIOJIb30BaH, YTOOBI IEAKTUBUPOBATH IPOCTECHUIIIHX.

B Ttabnuie 2 nokazana ckopocts ne3uHdexnuu Giardia cyst.

B 3T0if Tabnuile BBl MOXETE YBUJIETh, YTO XJIOP M XJIOPAMUH MMEIOT 00jiee HU3KHE
KB-3nauenuss. DTo  o03HAa4aeT, 4YTO O30H SBIJETCI  Oojiee  MOIIHBIM
Ne3UHGUIMPYIOIIUM CPEJICTBOM, YTOOBI I€3aKTUBUPOBATH 3TOT MUKPOOPTAHU3M.
[Ipocreiimue Cryptosporidium mnpakTHYEeCKH HE JCaKTUBUPYETCS XJIOPOM U
XJIOPAMUHOM.

KB-3HaueHus 1151 qe3akTuBaiuu xjiaopa kosiedmores B npeaenax oT 3000 xo 4000 mr
MuH / 11 gt 1-mora ne3aktuBaiuu (= 90% meakTuBaIum).

Taoauma 1: KB-3HavyeHuss [isi JAe3aKTHBALMHM BHPYCOB Pa3IMYHBIMH
Ae3MH(UIUPYIONIUMU CPeICTBAMU

Hesundpunmpyromee | Enuanmna | O6e33apaxuBaHue
CPEICTBO U3MEPECHUS
2-710T 3-nmor | 4-mor
Xnop™ Mr *13 4 7
MHH/TT
XnopamMuH** Mr *1643 1067 1491
MUH/TT
Jlnokcua ximopa*** | mr *14.2 12.8 25.1
MUH/TT
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O30H MT *10.5 0.8 1.0

MUH/TT

VYnbrpaduoner MB *121 36 -

c/em2

*lanable monydeHsl npu Temmepatype 10*C, pHB aumanazone 6-9 u cBOOOAHBIIM
xJiop 0.2 — 0.5 mr/m.

**Jlannble osydensl npu Temneparype 10*C u pH 8.

*#% lanubie moxyuyensl npu temmneparype 10*C u pH 6-9.

Tadmmna 2: KB-3nauenuss s uHakTuBanuu Giardia cyst pasanmyHbIMHU
Ae3NH(PUIUPYIOIIUMH CPeICTBAMU

Hesundummpytomiee | O6e33apaxuBanue (Mr * MUH/)
CPEelCTBO

0.5-or 1-mor| 1.5- 2-710T 2.5- 3-10r

jor Jor

Xnop* 17 35 52 69 87 104
XaopaMuH™* 310 615 930 1.230 1.540 |1.850
Jlnokcuy xjiopa 4 1.7 12 15 19 23
O3oH 0.23 048 |0.72 |0.95 1.2 1.43

* lanabie moydeHsl npu temmeparype 10*C, pH 7 u cBOOOIHBIN XJIOp paBeH WA

menbie 0.4 mr/i.

** Jlanapie oydensl pu Temmnepatype 10*C u pH 6-9.
*#% lanubie momyueHsl npu Temmeparype 10*C u pH 6-9.

HpeI/IMYIHCCTBO O30Ha ABJIICTCA TO, YTO OH MHMHHUMAJIBHO BJIMACT Ha pH n

TEeMIeparTypy.
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Tem He MeHee, pacCTBOPUMOCTh 030HA YMEHbBIIAETCSA PHU NOBBILIEHUN TEMIIEPATYPHI,
ypoBeHb ne3uHdexnuu yBennuupaoT npu 10 ° C. B nuanazone 0 - 30 ° C, atu 1Ba
(pakTOpa YMEHBILIAIOT IPYT ApYyTa.

CkopocTb 00€33apakiMBaHUE 030HOM IOYTH HE M3MEHsAeTcs B auanazoHe pH ot 6 -
8,5.

JUIsi HEKOTOpBIX PE3UCTEHTHBIX MHUKpOOpraHu3MoB (Takux kak Giardia Muris),
CKOPOCTb J€3UH(EKINN yBEIUUUBAETCS MpU OoJiee BEICOKUX 3HaUeHUsIX pH.

JUist Ipyrux BUAOB MUKPOOPTraHU3MOB, BCE HA0OOPOT.

BapuaHThl TEXHUYECKUX peleHul

I[JISI OYUCTKHU U JOOYUCTKHU BOABI PACCMOTPUTC BO3MOKHOCTH BHCAPCHUA O30HATOPOB
JJIs1 BOABI.

OHI/IpaHCL Ha OIIbIT pa6OTBI, MBI MOKEM IPCHJIOKUTb YCTAHOBKY O30HUPOBAHUA I101
Ballln HY>XIbI.

HOJIy‘{I/ITB KOHCYJIbTAIIUIO II0 O30HATOpPaM, BblI MOKETC IIYTCM 3aIlOJIHCHUA
OIIPOCHOTI'O JIUCTA HUJIN CBA3aBIINCH C HAMH.
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IIpakTHyeckas padora Ne 6

Ouenka 3¢ ¢ekTHBHOCTH NpoLecca CTA0MIM3AMUOHHOM 0TPA0OTKHU BOABI

JIist  3amuThl  BOAOMPOBOMHBIX TPyO OT KOPPO3MM W  HMHKPYCTAIlUU
(coneoTyoXKeHus1) CieayeT MpeaycMaTpuBaTh CTA0OMIN3AIMOHHYI0 00pabOTKYy BOJBI,
HEOOXOJMMOCTh KOTOPOW YCTaHABIMBACTCSA HAa OCHOBAaHWUU XMMHYECKOTO aHaJIM3a
BOJBI U TEXHOJOTHYECKUX MCCIICIOBAHUMN 10 OIIEHKE arpECCUBHOCTH BOJIBI.

[Ipu ompeneneHMn HEOOXOIUMOCTH CTAOMIM3AIMOHHOW OOpPaOOTKH BOJIBI
CIEyeT YYMTHIBATh H3MCHCHUE €€ KadecTBa B pe3yibTaTe MPEAIISCTBYIONICH
00paboTku (KoaryJupoBaHHE, yMsArdeHue, oOe3keyne3uBaHue, oOe3MapraHiieBaHue,
ansparus u ap.).

Jlist cTabumu3aiMoHHON 00pabOTKKM BOJBI JOJIKHBI MPUMEHSATHCS: OTKpPBITas
a’panust  BOABI, (WIBTpAIMs dYepe3 MaTepHalibl, BBUICISIONMINC IICIOYHBIC
cyOCTaHIIMY, WIM BBEJCHHE B BOJY INEJIOYHBIX PEarcHTOB (M3BECTH, COABI WM HMX
cmecn). [Ipu 3TOM ciiemyeT mpeaycMaTpuBaTh BBEJICHHE IICIOYHBIX PEarcHTOB B
cMecuTeNnb Tepen (GUIbTpaMM W B (PWIIBTPOBAHHYIO BOJY I€pe] BTOPHYHBIM
XJIOPHPOBAHUECM.

[Tpu crabwin3alMoOHHONW 00pabOTKE BOJBI TOCPEACTBOM (UILTPOBAHHS B
KayecTBe (PUIIBTPYIONIEH 3arpy3Ku clielyeT IPUMEHSITh IPaHyIMPOBaHHBINA KapOOHAT
KaJbIus (M3BECTHSK, MPAMOP) UITU MOJYOOO0XKKEHHBIN IOJIOMUT MPU HEUTpaIU3aIIUU
BOJIbI C BBICOKMM 3HaueHueM ypoBHs pH.

[Tpu BeICOKOM copaepkaHuM xkeje3a (bonee 5 mr/im) u mapranma (6osee 3 mr/i)
TpeOyeTcsi pasjielieHne MpoLeccoB o0e3Kele3uBaHusl U 00e3MapraHIeBaHUs OT
CTAOMIM3AIIMOHHON 00PaOOTKH BOIBI.

CrabunuzanonHas o0paboTka BOJBI C NMPUMEHEHUEM THAPOOKHCEH (Tarke
COJIBI) JIOJDKHA MPUMEHSTHCS TPH MPOU3BOAUTEIHLHOCTH ycTaHOBOK Oozee 10 000
M3/CyT.

st oOpa3oBaHMs 3alIUTHOTO CJOSI HAa TpyOax C LETIbI0 MPEaOTBpPAICHUS
KOppo3uu ¥ 00pa30BaHUs COJICOTIIOKEHUN HEOOXOAMMO IIEHTPATU30BAaHHO BBOJIUTH
B ONPENEICHHBIX CIIy4yasx MPOMOPIUOHATIFHO PAcXoay BOJIBI COJM MOHO- H
noniocOpHBIX KHUCIOT, KPEMHHEBBIX KHCIOT W HMX COJEH WIM CMeced ATHX
BEIIECTB.

40



[Ipunoxenne A
MunuctepcTBO 00pa3oBaHus 1 Hayku YensiOnHCcKon obiaactu
l'ocynapctBerHOE OFOIKETHOE TTPO(ECCHOHATEHOE 00pa30BATEIBHOE YUPEIKICHHE
«HO:xHO0-Y pajibCKuii rOCYy1apCTBEHHbII TEXHUYECKUI KO

OTYET
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MK 03.01. OuncTKa M KOHTPOJIb KAa4eCTBA MPUPOAHBIX U CTOYHBIX BOJL
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['pynna:

IIposepun:

Yensounck, 20
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