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AKT COI'ZIACOBAHUA

HA MeTOAMYECKHE YKA3AHUS 10 BHINOJHEHUIO JIA00PATOPHBIX U MPAKTHYECKHUX
pador mo M/IK 03.01 OuncTka ¥ KOHTPOJIb Ka4eCTBA NPUPOIAHBIX U CTOYHBIX
Boa Pa3nen 2. Yuactue B pa3padoTke TeXHOJOTMYECKOI0 NMPo1ecca 0UNCTKH
NPUPOIHBIX U CTOYHBIX BOJ,

Tema 2.3 KoHTpoJib KauecTBAa BOJBI
paspadorannbie npenogaBaresiemM IIIK Boaocnadxkenune u BOI0OTBeIeHHE
I'ymunoii FO.A., 11 CTyI€eHTOB ClIEMAJILHOCTH
08.02.04 BoxocHa0skeHNE M BOJ0OTBEICHNE
I'BITIOY «IO:xHO-YPpaiabCKuil rocCy1apCTBEHHbIH TEXHUYECKUH KOJJIEIK»

Mertoauyeckue pEKOMEHJAIMKM TI0 BBINOJHEHUIO JIAOOPATOPHBIX U
MPaKTUYECKUX pabOT MpeaHa3HaueHbl I oOyyatomuxcs cnenuanbHoctu 08.02.04
BonocnabxeHue u BOAOOTBEICHNUE.

JlaHHBIE MeETOAMYECKHE pa3pabOTaHbl B COOTBETCTBUM C MPOrpaMMOin
MPOQECCUOHAIBHOTO MOJYJISI, SIBIISIOMIETOCS YacTbi0 MPOTPaMMbl MOJTOTOBKH
crienuanucToB cpeanero 3seHa B coorBercTBuu ¢ OPI'OC no cnemmansHoctn CIIO
08.02.04 BogocHabxeHue U BOJAOOTBECHNUE 0a30BOM MOJATOTOBKH B YaCTU OCBOCHUS
OCHOBHOI0 BuAa npodeccruonanbHoi nearensHoctd (B/II): Beimonnenune pabot mo
OYHCTKE MPUPOJHBIX U CTOYHBIX BOJ U KOHTPOJIKO KAUECTBEHHBIX MTOKA3aTENEH.

MeTtonuueckre pPEKOMEHAAIIMN COJAEpX AT TOSCHUTEIBHYIO 3alucKy, U 3
nabopaTopHbIie pabOThI, ¥ 6 MpaKTUYECKUX PaboT.

Hacrosimue meTonnueckrue peKoMeHAaIuu 10 BBITIOJTHEHUIO JIA0OPATOPHBIX U
MPAKTUYECKUX Pa0OT MPEACTABISAIOT COOOM 3a7aHusl M CIYXKaT ISl 3aKPEIUICHUS Y
CTYJICHTOB 3HAHUH MO KOHTPOJIIO Kaue€CTBA BOJIbI.

MeTtonuueckre pPEKOMEHJAIMKM TI0  BBITIOJIHEHUIO  JIA0OPAaTOPHBIX |
npakTuyeckux padot no teme «Kontposps kauectBa Boab» MJIK 03.01 «Ouuctka u
KOHTPOJIb KaueCcTBa MPUPOJHBIX M CTOYHBIX BOJ» COOTBETCTBYIOT yCTaHOBJIEHHBIM
TpeOOBaHUSIM M MOTYT OBITh PEKOMEHJIOBAHBI [l HMCIOJIb30BaHUS B y4eOHOM
polecce.

FeHepanb/HHId |

001 «ApxutekTypHas  Macrepckas
MameTeTepa.». /

A.A. Mapkmirerep



IosicHuTeaLHAA 3aNIUCKA

Meroauueckiue  pEeKOMEHJALMKM 10  BBIIIOJIHEHHUIO  JIAOOPATOPHBIX |
npaktrnyeckux pador no [IM.03 BeimonaHeHue pabOT MO OYUCTKE MNPUPOJIHBIX H
CTOUHBIX BOJ W KOHTPOJIIO KauyeCTBEHHBIX Mokazatened. Paszgen 2 . Yuactue B
pa3pabdOTKEe TEXHOJOTMYECKOIo MPOLECCa OYMUCTKM HPUPOAHBIX M CTOYHBIX BOJ
MpeaHa3HadeHbI s oOydaromuxcs mo cnenuanbHoctd 08.02.04 BomocHabxxenne u
BOJIOOTBE/ICHUE.

[IpakTueckue 3aHATHSA SABILIIOTCS BaxXHbIM asnemMeHToM MJIK. B mponecce
BBIIIOJTHEHUsSI ~ JIaOOpaTOpPHBIX M NPAKTHYECKUX  paboT  oOydarommecs
CUCTEMATU3HUPYIOT U 3aKPEIUIAIOT MOJTYYEHHbIE TEOPETHUYECKUE 3HAHUSA, Pa3BHBAIOT
MHTEJUIEKTYalIbHbIE W MPOQECCUOHANbHBIE YMEHHS, (POPMUPYIOT 3BJIEMEHTHI
KOMIETEHIIMH Oy IyIuX CIIEHUaINCTOB.

Meronuueckue  peKOMEHJAUMW  NpelHa3HAau4eHbl Ui OpraHu3aliu
BBITIOJIHEHUSI JTA0OpaTOpHbIX U mpakTtudeckux padoT mo MJIK 03.01. Ouwncrka u
KOHTPOJIb Ka4€CTBA IPUPOJIHBIX U CTOUHBIX BOJ.

[Iporpammoil  MpPeayCMOTPEHO  BBITIOJIHEHWE 3  JTa0OpaTOpHBIX W 6
MPaKTUYECKUX paboOT, HAMPABJICHHBIX HA ()OPMUPOBAHUE IJIEMEHNO8 CAEOYIOULUX

KoMnemeHuui.

OK'1l. BeiGuparh  cmocoObl  pemieHuss  3aga4  npodecCUOHAIbHON
JEATEeIbHOCTH, MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 2.  OcymecTBisaTh TOUCK, aHANW3 M HWHTEPHpEeTannio HHOOpMAIHH,
HEOOXOIMMOW  JUIsi  BBINOJIHEHUS  3aJad  NpodeCCHOHATBHOM
JEATEIIbHOCTH.

OK 3. IImanupoBaTh M peaM30BBIBATH COOCTBEHHOE MPO(PECCHOHAIBLHOE H
JUYHOCTHOE Pa3BUTHE

OK 4. PaboraTh B KOJIJIEKTUBE U KOMaHJE, YPPEKTUBHO B3aMOICHCTBOBATH



C KoJIICTaMH, pyKOBOACTBOM, KJIIMCHTAM

OKS5.  OcymecTBisiTh yCTHYIO M IHCbMEHHYK0 KOMMYHHKAaIMIO Ha
TrOCYJapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEW COLMAIBbHOTO H
KYJIbTYPHOTO KOHTEKCTa

OK 7.  CopuelicTBOBaThH COXpPaHEHUIO OKpYy’Karomen Cpebl,
pecypcocoepexennto, 3Gh(HEKTHUBHO AEHCTBOBaTh B UYPE3BBIUYAWHBIX
CUTYaLMIX

OK 9. MHcnonp3oBaTh MHPOPMAIIMOHHBIE TEXHOJIOTHH B MPOQECCHOHATHHON
NEATEIIbHOCTH

OK 10. TIlonw3oBaThCs pohecCuOHATBHON JOKyMEHTaluen Ha
rOCyJIapCTBEHHOM M MHOCTPAHHOM SI3BIKE

[1IK 3.1. Pa3pabarbiBaTh TEXHOJOTMYECKHHA MPOIECC OUYUCTKU NPUPOAHBIX U
CTOYHBIX BOJ

[1K 3.2. BpIMOTHATH XUMHUYECKHE aHATU3bI 10 KOHTPOJIIIO KaueCTBa MPUPOTHBIX
Y CTOYHBIX BOJ

[IK 3.3. BpINOAHATE MUKPOOHMOJIOTMYECKHE AHAINU3BI MO KOHTPOIK KadyecTBa
IPUPOAHBIX U CTOYHBIX BOJ

yMeTh:
— BBINOJIHATh XMUMHYECKUE M MHUKPOOHMOJOTMYECKHE AaHAIM3bl MO KOHTPOJIIO

TEXHOJIOTHYECKUX MTPOLIECCOB U KaY€CTBA OYMCTKU ITPUPOJHBIX U CTOUYHBIX BOJ;

— BBINOJIHATh KOHTPOJIb 3a COOJIOACHHEM HKOJIOTMYECKUX CTaHAApTOB U

HOPMAaTHBOB M0 OXPAaHE OKPYKAOLIEN CPEBL,

3HATH:
— TUTHeHHYecKHue TpeOOBaHUS K KaUeCTBY MUTHEBOM BOJBI U CAHUTAPHBIE HOPMBI

OYMILIEHHBIM CTOYHBIM BOJIaM U BOJIaM BOJOEMOB PA3JIMYHOTO Ha3HAYEHUS,

— METOJbI U apaMeTPbl KOHTPOJISL TPUPOIHBIX U CTOYHBIX BOJ.



HEPEYEHD JTABOPATOPHBIX PABOT

IIM.03 BoinosiHeHHe padoT MO0 0YNCTKE MPUPOAHBIX H CTOYHBIX BOJ U

KOHTPOJJII0 KAY€CTBCHHDBIX noxkasareJjen

Parmen 2. Yuactue B pa3pa60TKe TCXHOJOTHYCCKOI'O ITPOHCCCa OUNUCTKH ITPUPOAHBIX

U CTOYHBIX BO/J

MJIK 03.01. O4uucTtka 1 KOHTPOJIb Kaue€CTBa MPUPOIHBIX U CTOYHBIX BOJI

Ne mpakTnueckon Kou-Bo
HaumenoBanue dopmar
paboThI 4acoB
Tema 2.3 KoHTposIb KauecTBa BOJBI
JlabopaTopHbie pabOThI
JlaGoparopHas Onpenenenue TPUTOAHOCTA BOABI IS Ad 2
pabora Nel MIUTHEBBIX HYXK/I.
JlabopaTopHas Ounenka 3((PEKTUBHOCTH  MHPOLECCOB Ad 5
pabota No2 YMATYEHUS BOJbI
JlabopaTtopHas Ouenka 3¢ (HEKTUBHOCTH paboThI Ad 9
pabota Ne3 MECKOJIOBOK
[TpakTrueckue paboThl
Onenka sddexTuBHOCTH T B
Hpaxrieckas oél a0O0TKHU b npu 2CHOI7I pou}fgczl A4 2
pabota Ne 1 P PHpOA ABL:
Koarynsanus
Ouenka 3(PEKTUBHOCTH  MPOLIECCOB
Hpaxriaeckas 06LI a0bo0TKH b PUPOTHOM ’ LIBo bl. | A4 2
pabora Ne 2 P PHpO AL
OtcrauBaHue
Ouenka >(Q@PEKTUBHOCTH T B
Hpaxruueckas Oél a00TKH boe pu 2CH01?1 pOHBengI A4 2
pabota Ne 3 p pHpoOs AbL
OuibTpanus
Ouenka »(d@exkTuBHOCTH 1T B
[IpakTrueckas 5 boe ¢ . pomeceo
00paboTku MPUPOAHON BOJBL. | A4 4
pabota Ne 4
XJIOpUPOBAHUE
Ouenka 3(PEKTUBHOCTH  MPOLIECCOB
Hpaxriaeckas 06LI a0bo0TKH b PUPOTHOM ’ LIBo bl. | A4 2
pabora Ne 5 P PHpO AL
O30HUpOBaHUE
[IpakTuyeckas Ouenka  »¢ddexkTUBHOCTH  Tpoiriecca 9
pabota Ne 6 CTAOMIN3AIMOHHON OTPAOOTKH BOJIBI

Bcero
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Kpurtepuu onneHuBaHus1 J1a00PATOPHBIX M MPAKTUYECKHUX PadoT

5 6annoe

1) mpaBUIIBLHO OTIPENEIUII IIEJTb OTIBITA;

2) BBINNOJIHUI PabOTy B TOJHOM O0O0BEME C COOIIOJICHHMEM HEOOXO0IUMOM
MOCJIEIOBATEILHOCTU MTPOBEACHHUS OINBITOB U U3MEPEHUM;

3) camMOCTOSITENIbHO M pAlMOHANBHO BBIOpAaT W TOATOTOBHJ JJi OIBITA
HEeoOXoUMOe O0OpyJOBaHHE, BCE OIBITHI MPOBET B YCIOBUSAX U pEXKUMAX,
00eCIeuynBaOIIMX MOJYICHUE PE3YIbTATOB M BHIBOJIOB C HAMOOJBITICH TOUHOCTBIO;

4) Hay4YHO TPaMOTHO, JIOTUYHO ONHUCal HaOIIOJICHUS U CcPOopMyTUpOBal
BBIBOJIbI M3 ONBITAa. B mpejcTaBiIeHHOM OTYETE MPABWIBHO U aKKYpaTHO BBITIOJHUII
BCE 3aIUCH, TaOJIUITBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCIICHHS U ClIeJIal BBIBOJIBI;

7) DKCTIEPUMEHT OCYIIECTBISICT MO IJIaHY C YYETOM TEXHUKU 0€30MaCHOCTH U
MpaBuJI paboThl ¢ MAaTEpHAIAaMU U 000PYTOBAHUEM.

4 6anna

1) ombIT IPOBOJUI B YCIOBUSX, HE 00ECIIEUMBAIOIINX JOCTATOYHOU TOUHOCTHU
U3MEPEHUN;

2) nii ObLUIO JOMYIIECHO IBa-TPU HEJI0YETA,;

3) unu He Gosiee 0IHOM HerpyOoi OmMMOKH U OJTHOTO HEJA0UeTa,

4) WM SKCIIEPUMEHT IIPOBENICH HE TTOJTHOCTHIO;

5) win B ONMMCaHWM HAOJIOJACHHUM M3 OMbITa JIOMYCTHJ HETOYHOCTH, BBIBOJIBI
C/IeTIaN HEeMOJHBIE.

3 banna

1) mpaBWJIBHO OMpenenui Ieb OIbITa; PadOTy BBHITIONHICT MPABWIHHO HE
MEHEe 4eM HaIoJIOBUHY, OJHAKO O0OBEM BBITIOJIHEHHON YacTH TAKOB, YTO MO3BOJISCT
MOJIYYUTh TPaBUJIIBHBIC PE3yJbTAaThl U BBIBOJALI TIO OCHOBHBIM, MPUHIIUIHAIBHO
BA)XHBIM 3aJiayaM paOOTHI;

2) unu nonbop 000pyI0BaHUsA, 0OBEKTOB, MAaTEpUAJIOB, a TaKXe pabdOThl MO

HavdaJly OIIbITa ITPOBCII C TIOMOUIBIO IMTPCTIOAAaBaTCIIA; UJIN B XOAC ITPOBCACHUA OIIbITA U
5



M3MEepeHUil ObUIM AOMYIIEHbl OMIMOKY B ONMUCAHUM HAOMIOAECHUH, (GOpMYyTUPOBAHUH
BBIBOJIOB;

3) OmbIT NPOBOAWICA B HEPAIMOHAIBHBIX VYCIOBMSX, YTO TMPHUBEIO K
MOJTyYEHHUIO PE3YJIHTATOB C OOJIBIICH MOTPEIIHOCTHIO; UM B OTYETE OBLITN TOMYIICHBI
B 001l CJIOKHOCTH He Oosiee IBYX OMIMOOK (B 3aMMCIX €IUWHUILl, U3MEPEHHUSX, B
BBIUMCIICHUAX, Tpadukax, Tabmuiax, cxemax, aHaju3e IMOrPelHOCTel U T.A.) He
MPUHLUIIMAIBHOTO U1 JAHHOM pabOThl XapaKTepa, HO MOBIUSABIIMX Ha pPE3ysbTar
BBITIOJIHEHUS, WJIM HE BBIIOJHEH COBCEM WJIM BBIMOJHEH HEBEPHO aHAJIM3
ITOTPEIIHOCTEN;

4) nomyckaeT TrpyOyl OIIMOKY B XOJ€ JKcrnepuMeHTa (B OOBSCHEHHH, B
oopMieHUN pabOThI, B COOJIOJIEHUU TTPaBUJI TEXHUKH 0€30MacHOCTH MPHU padoTe ¢
MarepuaiaMi U OOOpyJIOBaHUEM), KOTOpas HCIPABISIETCS MO TPEOOBAHUIO
npenojaBaTeis.

2 banna

1) He ompenenun CaMOCTOATENbHO LIEJb OIbITa; BBIIOJIHWI padOTy He
MOJIHOCTHIO, HE MOATOTOBUJI HYKHOE 000pYAOBaHHE M OOBEM BBIIIOJIHEHHOW YacTu
paboThI HE TIO3BOJISIET CIeTaTh MPABUIIBLHBIX BHIBOJIOB;

2) WU OMNbBITHI, W3MEPEHHMsI, BBIYUCICHUS, HAOIIOJIEHUS MPOU3BOJUIHCH
HETPaBUJILHO;

3) wim B Xxoie paboTbl U B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMEUYCHHBIC B TpeOOBaHUAX K OIleHKe "3";

4) nomyckaetr naBe (u Oosee) rpyOble OMIMOKM B XOJAE€ OKCIEPUMEHTa, B
00BACHEHHH, B OPOpPMIIEHUHN paOOThI, B COOIIOACHUHN IPABUII TEXHUKH 0€30MacHOCTH
npu paboTe C BellecTBaMU U 000pYJ0BaHHEM, KOTOPhIE HE MOKET UCHPABUTDH JaKe

1o TpeOOBaHUIO MPEToIaBaTesl.



JlabopaTtopHnast pabora Ne 1

OnpezleJIeHne NMPUTOAHOCTH BOABI JJISI MUTHEBLIX HYK

eab padoThI:
1.CuctemaTu3npoBaTh 3HAHUS 1O MeTojgaM oOTOOpa Mmpod H MPOOONOATOTOBKU
CTOYHBIX BOJ
2. HayuuThCsi OnpeaessaTh OPraHoOICNTUYECKUE, XUMUUECKHE U (PU3UKO-XUMUYECKHE
MTOKAa3aTeNId CTOYHBIX BOJI B COOTBETCTBUU C JIEUCTBYIOIMMH CTaHIapTaMu
CymHocts padorbi:  OpraHojenTHYECKUE CBOMCTBA HOPMHUPYIOTCSA IO
MHTEHCUBHOCTU UX BOCHPHUATHS YEITOBEKOM. JTO 3amax, NPUBKYC, I[BETHOCTD,
MIPO3PAYHOCTh, IUIOTHOCTb, TEMIIepaTypa, MNOpuMecH (IJIEHKa, BOJHBIE
OpraHu3MBbl).
1. Onpeoenenue memnepamypol

Temnepatypa  ompenenserca cpa3y Iocie  orOopa  OpoObl WU
HETIOCPEACTBEHHO B BoaoeMe TepMmomeTpoM ¢ neHou nenenust 0,1°C. Tepmomerp
JIEp’KaT B BOJE HE MEHEE 5 MUH.
2. Onpeodenenue npo3pavHocmu

CreneHp IpO3pavHOCTH BBIPAXKAETCS BBHICOTOM CTO0a MKHUAKOCTU B CM, 4Yepe3
KOTOPBIM OTUETJIMBO BUJEH crienuanbHblil pudt. [Ipo3paunocteio HEe MeHee 30 cMm
MOJDKHBI 00JamaTh BOJBI, IOJaBaeMble JUUIS ITMTHEBOrO BOJOCHAOKEHUS 0O€3
OoCcBeTJIcHHs. PeuHble BOIbBI, KpOME TOPHBIX, MOTYT HUMETh NIPO3PA4YHOCTH 25 CM.
YMeHblIeHrEe MTPO3PAYHOCTH NPUPOIHBIX BOJI CBUJIETEIBCTBYET 00 UX 3arps3HEHUU.

IIpuOopsl, peakTUBHI U OCYAA

1) uMIMHApP C IIOCKUM JHOM; 2) mpUQT, BEICOTa OYKB KOTOPOIO COCTABIISIET 2 MM, a
TOJIIMHA JTUHUM OYKB - 0, 5 MM; 3) nTuHEHKa.
MarepuaJi: Boga BOgOEMA.
IHopsinok BbINOJIHEHNSI PadOThI

HcenegyeMyro BOAy HAJIMBAKOT B LIWJIMHJP, IO THO KOTOPOTO MOAKIAIBIBAIOT
Ha paccTostHUU 4 cM mpudT. CIuBarOT BOAY 0 TEX MOp, MOKa CBEPXY Yepe3 CIon
MOHO OYyJIeT OTYETIIMBO MPOUYECTh ATOT MpudT. BoicoTy cTomba ocraBmielicss BObI
U3MEPSIOT JMHENKoN. OnpeneneHue MNPOU3BOASAT IIPU  XOPOLIEM JTHEBHOM
PAacCessHHOM OCBEIICHUH HA PACCTOSTHUU | M OT CBETOHECYLIEH CTEHBI.

3. Onpeoenenue ocaoka

B36onTannyto B OyThUIKE BOAY HAJIMBAIOT B LMJIMHAP cioeM npumepHo 30 cm
M OCTaBJIAIOT B MOkoe | 4., ecinu Boja oToOpaHa M3 OTKPBITOTO BOJOEMa, WM Ha
CyTKH, €CJIM BOJa B3ATa W3 TMOJ3EMHBIX HUCTOYHUKOB. (OcCagoK OIICHUBAIOT
KOJIMYECTBEHHO (HET, HE3HAYWTENbHBIM, 3aMETHBINA, OOJBIION) M KauyeCTBEHHO
(TmecyaHblii, TIIMHUCTBIM, WIMCTBIM, KPUCTAUIMYECKUH, XJIOMbEeBUIHBIN). OTMEUaroT
TaKXke [BET 0cajJika. boybIIoi 0calok CBUAETEILCTBYET O 3arpsI3HEHUU BO/IBI.



4. Onpeodenenue yeemnocmu

OTO TOPUPOAHOE CBOWCTBO BOJbI, OOYCJIOBJICHHOE HAJUYHMEM T'YMHUHOBBIX
BEILIECTB, KOTOPbIE MPUIAIOT €1 OKPacKy OT KEITOBATOTO JO KOPUYHEBOIO IIBETA.
['yMuHOBBIE BeliecTBa 00pa3yloTcs MpU pa3pylIeHUH OPTraHUYECKUX COCAMHEHHUH B
NOYBE, BBIMBIBAIOTCS M3 HEE M INOCTYNAalOT B OTKPBITbIE BoAoeMbl. [losTomy
[BETHOCTh CBOMCTBEHHA BOJIE€ OTKPBITHIX BOJOEMOB U PE3KO YBEIUYUBACTCS B
NaBOJKOBBIN nepuoa. LIBeTHOCTh BOABI omnpenenserca B rpaaycax. Boma, nmeromas
uBeTHOCTh 20°C, cunraercsa OeciieTHor. Bosa, He moaBepratomascs nepej nogadeit
noTpeduTeNo 00eCIBEYMBAHUIO, TOJDKHA UMETh IBETHOCTH HE BhIlie 20°C.

IIpu6opsl, peakTUBHI U MOCYAA

1) dorokonopumerp; 2) uunuuap Ha 100 mi; 2) mepubie koiObl Ha 1 15 3)
IUCTUIUTMpOBaHHAs Boja; 4) ctanaapTHeIi pactBop Nel: 0,0875 r 6uxpomara xanus,
2 1 cynbdara kobambTa U 1 MJI cepHOM KHUCIOTHI ¢ TWI. 1,84 /My pacTBOpSIOT B
JUCTUJUIMPOBAHHOM BOJAE€ U JOBOAAT o0beM 10 1 . PacTtBop cooTBeTcTBYyeT
netHocTH 500°C; 5) pactBop Ne2: 1 mu konu. H,SO,4 moBOAAT IUCTHILITHPOBAHHOM
BOZOM 110 1 1.

Marepuan: Boa Bogoema.

JInsi IpUrOTOBJIEHUS IIKAJbI, IBETHOCTU CMENIMBAIOT pacTBOpbl Nel m Ne2 B
MUAJIUHAPAX B CIEIYIOMUX COOTHOIIEHUAX (TabI1.)

Xpomoso-kobanbmosas wKana Yy8emHoCcmu

Pacteop |y 11 |0 13 |4 |5 |6 s |10 |12 |16
Nel, mn
PactBop |10y |99 |98 |97 |96 |95 |94 |92 |90 |ss |84
No2, mn

Ppanyesr g 15 119 |15 |20 |25 [30 |40 |50 |60 |70

OBCTHOCTHU

IHopsinok BeIMOJIHEHNUSI padOTHI

[IBETHOCTH MOXKHO OMPEAEHATh BU3YAIbHO. J[JIsI 3TOr0 B KOJIOPUMETPUUECKUI
uuauHAp HamuBaloT 100 M npoduIBTPOBAHHOM — HCCIAEAYEMOW BOIBI W,
MPOCMAaTPUBAsT OKPACKY KOHTPOJIBHBIX PACTBOPOB CBEPXY BHU3, HAXOAAT LMJIMHAD,
OKpacKa >HUJIKOCTH B KOTOPOM COBIAJAa€T C OKPACKOM BOJbI B LWIMHAPE C
HCCIIEYEMOM BOJIOM.

[{BeTHOCTH MOXHO 00JIee TOUHO ONpeneanuTh Ha (hoTOKOJIOpUMeETpe. st aToro
CTPOSIT TpagyupOBaHHBIM TrpadUK MO XPOMOBO-KOOAJIHTOBOM IIIKaJ€ IBETHOCTH.
PactBophI ¢ pa3nu4HON IIBETHOCTHIO (DOTOMETPHUPYIOT B KIOBETE HAa 5 CM B CHHEHU
YaCTH CIEKTPa OTHOCUTENHHO MPO(PMIBTPOBAHHON TUCTHIITUPOBAHHON BOJIBI.

[Tpu niBetHOCTH BBIIIE 35°C BOOMOTpEOICHNE OTPAHUYHBALOT.

5. Onpeoenenue 3anaxa

3amax orneHuBaeTcd B Oannax. Bomoi, He MMeEroIel 3amaxa, CYUTaeTCs Takas,
3amax KOTOpOM He MpeBbilaeT 2 Oaa.

IIpuGopsl, peakTUBBI U MOCYAA




Konba ¢ mputeproit nmpoOkoit; 2) konnueckas konba Ha 200 mu 3) yacoBoe
CTEKIIO; 4) AyIeKTpuUecKas IIIMTKa, TEPMOMETP.

Marepuan: Bojga Bojoema.

ITopsiaok BbINOJIHEHHS PAadOTHI

Konly ¢ mputepToif mpoOkoit HanmoJHSOT Ha 2/3 00beMa UCIIBITYyeMOM BOJIOM,
CIWJIBHO BCTPSAXHUBAIOT, OTKPBIBAIOT MPOOKY M BABIXAIOT 3amax. /[ns ycuieHus
MHTEHCUBHOCTH 3amaxoB BoJy moaorpeBatoT. Konuueckyro koiaOy Ha 200 wma
HATIONHSIOT Ha 1/2 ee oObeMa uccieayeMoil BOJOH, 3aKPhIBAIOT YaCOBBIM CTEKJIOM U
HarpeBatoT g0 60°C. 3arem Kkoj0y BpallaTeJbHBIM JABUKEHHEM B30alTHIBAIOT W,
CIABHHYB CTEKJIO, OTIPEACIISAIOT 3arax.

NHTEeHCHBHOCTD 3amaxa omnpeleistoT no S-OampHoi mKkaie: 0 — He
omrymaercs; 1 - oOHapy>KMBaeTCs TOJBKO OMBITHBIM HCCIENOBaTENEM; 2 - CIa0BbIi,
OoOHapyXKHBAETCsl MOTPEOUTENIEM TOJIBKO B TOM ClIydae, €clid yKa3aThb Ha HEro; 3 -
3aMETHBIM, OOHAapYy)KMBAaeTCi MOTPEOUTENEM, BBI3BIBAET €ro HeomoOpeHue; 4 -
OTYETJIMBBIH, OOpalaonii Ha ce0s1 BHUMaHUE U JIeJatoUi BOAY HEPUTOIHOM 115t
NUTHS; 5 - OUEHb CUJIBHBIN, JAEAOLIE BOy COBEPILIEHHO HEMPUTOIHOM.

EctecTBeHHblE  3amaxu  ONKMCHIBAIOT,  NPUACPKUBAACH  CIEAYIOLIEH

TEPMHUHOJIOTHH.
CumMmBon XapakTep 3amaxa
A ApoMaTHbIN
b BonoTHbIi
r ['HunocTHBIN
| JpeBecHblii
3 3eMITUCTBIN
IT InnecueBbI
P PBIOHEIH
C CepoBoaOpOIHBIN
T TpaBsHUCTBIN
H Heonpenenenusii

YucTeie NpUpOIHBIE BOABI 3a11aX0B HE UMEIOT.

6. Onpeodenenue 6Kyca u npuexkyca

Bkyc u npuBkyc omnpeznensiercss B Oayuiax. be3 mpuBKycoB Ha3bIiBaeTcs BOA,
MPUBKYChl KOTOPON HE MpeBbILAOT 2 O6amtoB. OmnpeaeneHne BEeIETCs C 3aBEJOMO
6e3onacHoit Bojoil mpu 20°C. Boay nHaOuparoT B pOT MajlbIMU TOPUHUAMH, HE
nporiarbiBas. OTMeUaloT HajJu4he BKyca (COJICHBIM, TOPbKUN, KUCIBIM, ClaJKui)
WJIY TIpUBKYca (1eJI0YHOM, JKeJIe3UCThIN, METAJUTMYECKHUM, BSKYIIUI U T. [I.) U UX UH-
TEHCUBHOCTh B Oamax Mo IIKaje, aHaJOTMYHO OMNpPEIEICHUI0 HHTEHCUBHOCTH
3anaxa. [Ipy HHTEHCMBHOCTHU 3aMaxoB U MPUBKYCOB BhILIE 2 0aJIOB OTpaHUYHBACTCS
BOJIOINIOTpEOIeHUE, T.K. CUJIbHBIE 3alaXd M MPHUBKYCHl MOTYT OBITh MOKa3aTEJSIMU
3arpsA3HEHUs] BOJBI 3arpsi3HEHHBIMM CTOYHBIMU BOJAMH WM CBUIETEIBCTBYIOT O
HAJIMYUU OMOJIOTMYECKH aKTUBHBIX BEIIECTB, BBLICISEMBIX CHHE-3€JICHBIMU
BOJIOPOCIISIMH.



7. Onpeodenenue cyxo2o ocmamka

Cyxoif OCTaTOK - 3TO KOJMYECTBO PACTBOPEHHBIX COJIEW B MUJUIUTpaMMax,
conepxaiieecst B 1 11 Boabl. T.K. Macca OpraHUYECKHX BELIECTB B CYXOM OCTaTKE HE
npesbimaer  10-15 %, cyxoll oOCTaTOK [daeT TMPEACTAaBICHUE O CTEINEHU
MUHEpaIU3aluU BObI.

MuHepanbHbIl COCTaB BOIB Ha 85% u Gonee oGycioBieH katnoHamu Ca”"
Mg”*, Na* u anmonamu HCO”, C1°, S0,%. OcranbHasi 9acTh MHHEPAILHOTO COCTABA
npexcTaBieHa Makpodtementamu Na®, K, P0,> u ap. u mukposnemenramu Fe”,
Fe**, I, CI/I2+, Mo u Ip.

Bony ¢ cyxum ocratkom 1o 1000 mr/n Ha3siBaroT npecHoi, cBbimie 1000 mr/m -
MUHEpaIU30BaHHOU. Boja, coaepikaias W30BITOUHOE KOJUYECTBO MHUHEPATBHBIX
COJIEM, HEMIPUTOIHA JUISI IIUTHS, T.K. UMEET COJIEHBIN MJIM TOPBKO-COJIEHBIM BKYC, a €€
ynotpebyiienne (B 3aBUCUMOCTHM OT COCTaBa CoOJIeH) NPUBOJUT K Pa3IUYHBIM
HE0Iaronosy4HbpiM  (PU3UOIOTUYECKUM  OTKJIOHeHHsIM B opranusme. C  npyroit
CTOpPOHBI, ClIa0OMUHEpAIU30BaHHasT BOJa ¢ CyXuM octatkoMm Huxke 50-100 mr/n
HETpUsTHA Ha BKYC, IJIUTEIBHOE €€ yNoTpeOieHne MOXKET NMPUBECTH TAKXKE K HEKO-
TOPBIM HEOJIArOMPUATHBIM (DU3UOJIOTUYECKUM CIIBUTaM B OpraHu3Me (yMEHBIICHUE
COJIEpKaHMs XJIOPUAOB B TKaHAX M Jp.). Takas Boaa, Kak MpaBUIIO, COAEPKUT Majo
dbTopa U APYruxX MUKPOIIEMEHTOB.

Bony, conepxamyto go 20-100 wmr/m coneil cuumrtaroT cinabo MuHeEpa-
nuzoBanHOM, 100-300 Mr/n - y1oBIETBOPUTEIHLHO MUHEpain30oBanHoM, 300-500 mr/n
- MIOBBIIIEHHO MUHEPAIIM30BAHHOM.

IIpuOopsl, peakTUBHI U MOCYAA

1) cymunbHbIl mkad; 2) sKkCUKaTOp; 3) aHATUTUYECKHUE BECHI; 4) 0€330JIbHBIM
¢bunbTp; 5) xonba KoHnueckas Ha 250 mur; 6) yamka (papdopoBasi; 7) BOpoHKa st
¢bunsTpoBanHus; 8) BoAsHAs OaHs.

Marepuan: Boga Bogoema.

IHopsinok BeINOJIHEHUsI padOTHI

®dapdopoByr0 HaIKy BBICPKUBAIOT B CYIIMIBHOM KAy MU TeMIEpaType
110°C 2 yaca, 3aTeM OXJIQXKJIalOT B AKCUKATOPE W B3BEIIMBAIOT HA aHAJTUTHUYECKUX
Becax. M3 oOmero oO0bema npoduabTpoBaHHOW uepe3 0e330JbHBIA  QUIBTP
ucciueayeMoit Boapl 250 M1 OoTIMBaIOT HEOONBIIMMHU TOpUHMSIMU B (haphopoByrO
YalIky ¥ BBIMApUBAIOT Ha BOJsIHON OaHe. [lociie BeImapuBaHus YaliKy BbIIEPKUBAIOT
B cylImiibHOM mkady npu temneparype 110°C 10 nocTOSHHON Macchl, OXJIAKIAIOT U
B3BECIIIMBAIOT.

Pacuer npousBoaurcs no ¢popmyse:

__ (a—ay)1000

o Vv
rje:
X - Macca CyXoro ocTtaTtka B UCCJIEIyeMOM 00beMe BOJIbI (MT/JT);
a - Macca 4aliky ¢ CyXuM OCTaTKOM, MT;
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@i - Macca MyCTOM YaIlku, MT;
V - 00beM BOJIbI, B3ATHIN AJI ONPEeACICHUs, M.
Bomnpocsl, npeasiaraeMbie 151 3alIUThI padoThI

1. Kak  mpoBomuTcs  oTOOp  TPOOBI  CTOYHBIX  BOJ  XHMHKO-
(hapMareBTHYECKOT0 MPEATIPHITHS?

2. Kaxk mpoBouTcst mpoOOIOAroTOBKa CTOYHBIX BO JIJIS aHAIHM3a?

3. Kakue opranonenTudeckue MoKa3aTeal ONPENCISIOTCS B CTOYHBIX
Boxax”?

4, B ueM 3akiroyaeTcsi CyIHOCTh ONPEAEICHUS KaXI0ro noKa3arTens?

11



JlabopaTtopHast paGora Ne 2

OHeHKa 3(1)(l)eKTI/IBHOCTI/I nmpoueccoB YMAT4€HUSI BOAbI

XKectkocTh BOABI — 3TO  COBOKYHHOCTH CBOWMCTB, OOYCIIOBIIEHHBIX
4+ M + 2+
conepkanneM B Bojie nonoB Ca*" u 8 | CymmapHas KoHIeHTparus noHos Ca

(kanmpLMeBasi AKECTKOCTh BOJIbI) U Mngr (MarHueBasi )KECTKOCTb BOJIbI) Ha3bIBACTCS
oOmielt xecTkocThio. OOIIas MKECTKOCTh BKJIIOYAET KAapOOHATHYIO JKECTKOCT,
0OyCJIOBJIEHHYIO COJIEpKaHHUEM B BOJI€ THUAPOKApOOHATOB KaJbLIMS M MarHus, |
HEKapOOHATHYIO, OOYCIIOBJICHHYIO COJEp)KaHWEM B BOJE CyJIb()aToB U XJIOPHUIOB
Kanplud ©W MarHus. KapOOHAaTHYI0 JKECTKOCTh MOKHO CHHU3UTh KHUIISTUYCHUEM,
MO3TOMY TaKyIO0 >KECTKOCTh Ha3bIBalOT BpeMeHHoOW. HekxapOoHaTHas KECTKOCTb HE
YMEHBIIIAETCS IPU KUTISTYEHUH, TO3TOMY €€ Ha3bIBAIOT TOCTOSIHHOM.

BennunHy K€CTKOCTH NPUPOJHBIX BOJ BBIPaXKar0T B MIJUIMAKBUBAJICHTaX Ha |
7 BOJBI (MAKB/). OAMH MUJUTMIKBUBAJICHT )KECTKOCTH OTBeuaeT cojaepxkanuto 20,40

mr/n Ca* 12,16 mr/n Mngr.

XKecTkocTh PUPOIHBIX BOJ KOJEOJETCS B OYEHb LIMPOKHUX Ipenenaax — OT
0,1 - 0,2 M3KB/7 B BOJIaX peK W 03ep, PACIONOKECHHBIX B 30HAX TaWTH M TYHAPHI, 10
80 - 100 M2KB/T B HEKOTOPBIX MOA3EMHBIX BOJaX M BOJAaX MOPEH U OKEaHOB.
[ToBbIIIEHHAS KECTKOCTh B BOAAX MPUPOJHBIX UICTOYHUKOB OOYCIIOBICHA KOHTAKTOM
BOJIbI C TOPHBIMH TTOPOJAAMH, COJIEPKAITIMH KapOOHATHI U CYIb(}aTHI.

[IpumeHeHne KECTKOM BOJBI HEAOMYCTUMO B HEKOTOPBIX OTpacisix
OPOMBINIJICHHOCTH, HAampuMep B TEIUIODHEPreTHKe, TaK KaKk B KOTIaxX U
OTOIUTEIBHBIX MTPUOOpPaxX 00pa3yeTcsi HaKUIb, YTO yXyAmaeT TermooomMeH. [loatomy
’KECTKOCTb SIBJISIETCSI OJJHUM M3 MOKa3aTesiel KayecTBa BOJbI, KOTOPBIA HEOOXOIMMO
KOHTPOJIMPOBATh.

OIIBbIT 1. OIIPEJAEJIEHUE OBILEM XECTKOCTHU BO/IbI
KOMIUVIEKCOHOMETPUYECKUM METOAOM.

B ocHoBe MeTona JEXUT peakuus 00pa30BaHUS BHYTPUMOJIEKYJISIPHOMN

. 24 2+
pacTBopuMoii coiu komiuiekcona 111 ¢ wonamum €Ca™" u MB" . Hou wmeramma

3aMeIaeT aToMbl BoAopoaa kapOooHubHBIX Tpynn — COOH, a takke cBsI3bIBacTC
KOOPJMHAIIMOHHON CBSI3bI0 C aTOMaMH a30Ta, IPU 3TOM OJIMH MOH MeTailjia o0pa3yer
COEIMHEHHE TOJIBKO C OJHOM MOJIEKYJION KoMIuiekcoHa 111.

BoinosiHenue onbita. OTOepuTe MepHBIM IwidHApoM 100 M Boasl u
NepeHecuTe ee B KOJIOYy JUisi TUTPOBAaHMS, 00aBbTE K HCCIEAyeMOHl Bojxe 5 Ml
aMMHa4yHOTO Oy(epHOro pacTBOpa U HECKOJIBKO KPHUCTAUIMKOB (Ha KOHYHMKE
mmnaresns) spuoxpoma yepHoro T.

[IpuroToBneHHyto MpoOy MEJICHHO TMpH TOCTOSIHHOM TIepeMelInBaHuU
OTTUTPYWTE pPAcTBOpOM KoMiuiekcoHa 111 1m0 mepexoma po30BOM KpacHOM
OKpacku B rojiyoyto. PesynbraT TUTpOBanus 3anumurte. [loBTopuTe TUTpOBaHKE €llie
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pa3. Ecimu pesynbTatsl AByX TMTpoBaHuii comanyt (4% =01y, maiinure cpemunii
00beM pacTBopa KoMmiuiekcoHa 111, M3pacXoqoBaHHBI Ha TUTPOBAHME U
paccuuTaiiTe 061IyI0 KECTKOCTh BOJBI. B IPOTHBHOM Cllydae OTTHTPYiTE Mpody elre
pas. Pe3yabTaThl OMbITA 3aMIIKMTE B TA6UILY 1.

OO0 KECTKOCTh BOJIBI PACCUMTHIBAEM 10 3aKOHY SKBHBAJICHTOB!

s, Vi #1000

¥ :

OIIbIT 2. OIIPEAEJIEHUE KAPBOHATHO U HEKAPBEOHATHOU

XKECTKOCTHU BOIBI.

Onpenenenre KapOOHATHOW KECTKOCTH BOJBI CBOJWUTCS K HM3MEPEHUIO
KOHLICHTPAIMH runpokapGorar-nona HEO: i TeM caMbIM  SKBHBaJICHTHOH 3THM

2+ Mg2+
HOHaM KOHOCHTpAOHWK HOHOB JKCCTKOCTHU Ca )51 . I[J'UI aHalin3a HCIIOJIB3YIOT
MCTOA KHCJIOTHO-OCHOBHOI'O TUTPOBAHMUA, OCHOBAHHBIN HaA PCaKIUU HeﬁTpaﬂH?)aHHH.

Annon HCO: g pone TUIPOJIN3YETCS:

HCO, +H,0<H,CO, + OH
II0ATOMY BOJa MMEET ILICIOYHYK peakuuto. [Ipu TUTpoBaHMHM NIPOTEKAET
peaKuus HEUTpaIn3aluu:

- +
OH +H =H,0
B kadecTBe uHOUKAmMOpPOG UCIIONB3YIOT BEIIECTBA, HW3MEHSIOIINAE CBOIO
OKpacky B 3aBucuMocTH oT pH cpeasl. [1o cBoel XMMHUUYECKOW TPUPOAE UHAUKATOPHI
IPEACTAaBIAIOT  co00i  cnmabele  opranmveckue  kuciaorel HInd minm  caOble

opranndeckre ocuoBanus IMAOH, y xoTopbIx MojeKyaspHas ¥ HOHHAs (OPMBI
HMMEIOT Pa3JINYHYIO0 OKPACKY.

BoinosiHenue onbita. OTOeprTe MepHBIM IwiuHApoM 100 M Boawsl U
nepeHocutre ee B KojOy s TuTpoBaHus. [[oOaBpTe K wucciemyemoil Boue 2
Karull METUIIOBOTO OPaHKEBOTO.

[IpuroroBneHHyo npoOy MeJIEHHO, TPH TOCTOSHHOM TePEeMEIIMBAHUH,
OTTUTPYUTE pPACTBOPOM COJITHOM KHCIOTBI JIO TIE€pexoJa IKEITOW OKpacKu
WHJIUKATOpa B OpaHXKEeBYyr0.  Pe3ynbrar  TuTpoBaHus  3anumute. [loBTOopuTe
TUTPOBaHME eule pa3. Ecnu pe3ynpTarhl JByX TUTPOBAHUM COBHAILYT (ﬁV <0,1 ),
HaWUTe CpeaHud O00BEM pacTBOpa COJSTHOM KHCIIOTBI, W3PACXOJ0OBAaHHBIN Ha
TUTPOBAHUE M pacCUUTaiTe KapOOHATHYIO JKECTKOCTh BOJbI. B mpoTuBHOM citydae
OTTUTPYUTE MPOOY eIIe pas.

PaccunthiBaeM kapOOHATHYIO )KECTKOCTh BOJIBI TTO (hopMyJie:
Py, #1000
%

M

Hekap6oHATHYIO )KECTKOCTh BOJIBI “Tu , HAXOJAT MO PA3HOCTH:
13



":!Km«: = ':'!Kr:' - '}Kx .
OIIBIT 3. YMATYEHUE BOJIbI METOJIOM KATHUOHNPOBAHUAI.

+
XKecTkyro Boay mpoITyCcKaloT 4epe3 KaTHOHOOOMEHHYI0 cMoiry B N3~ — hopme,

IIPU STOM HOHBI Ca?* u M.gh SKBUBAJIEHTHO 3aMeIIaioT HoHEl N2* B cMorte.
BobinosiHeHue onbITa. Yepes KOJOHKY 3aII0IHEHHYIO0 KATHOHUTOM IIPOIYyCTUTE
300-400 mn xecTtkoil Boabl. CKOPOCTh (PUIBTPOBAHUS PETYIUPYHTE 32KUMOM, OHA
HE JIOJDKHA MPEBBIIIATH 15 Karneinb B MUHYTY. Y MATYEHHYIO BOJY COOEpPUTE B CTaKaH,
OMOJIOCHYTBIN MEPBBIMU MOPLUUSIMHU (PUIBTPATA.
Ot6epure 100 M3 yMSAT4EHHOW BOJABI U OINPEACIHUTE OOLIYIO KECTKOCTh
YMATYEHHOU BOJIBI.
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JlabopaTtopHasi paGora Ne 3

Ouenka 3¢ peKTUBHOCTH PAadOTHI IECKOJIOBOK

Hcxonuble nfaHHBIE:
1. [Tnomans ceyeHnsT NECKOJIOBKH:

=

u*n

3
I'me Q- pacxoa CTOYHBIX BOJ, M'/C; V- CPEIHSSI CKOPOCTh JBWYKEHUSI BOJIBI,

npuHuMaem 0,2 M/C; n-KOJIMYECTBO OTISICHUH.
500

F=———=2500
02#1
2. JUTMHY TIECKOJIOBKU BBIYUCIISIIOT IO popMyIie:
h
L=kt =0.082645%07 5 4 go0a7s
o 242
K — xo3ddunment, yduThBarONMN BIUSHUE TYPOYJICHTHOCTH M JPYTUX
(hakTOpOB Ha pabOTy MECKOJIOBOK:
u
o — -=0,082645
it —0,0015%°
3. [IIuprHa NECKOTOBKHU:
B=11=3571,429 1
y
4, O611ast BEICOTa IECKOJIOBKHU:
H:h1+h2+h3+h4, rae h4:h1;h2:h3:h1/2.
H=10,7+0,7+0,35+0,35=2,1
5. VYKIIOH qHUIIA JJIS CIOJI3aHMs CJI0S TIECKa K MPUAMKY npuHUMaroT 0,2 —
0,4
YnpaxHenue 2. Pacyetr 0TCTOMHHUKOB
Ne Q, Co, d., Puy OTCTOMHHUK
BapuaHTa Mg MT/JT MKM Kr/M°
1,10 50 100 50 150 TOPU30HTAIb
0 0 0 HBII

HUcxonupie faHHBIC:

1. Pacuem 20pu3onmanbH0o20 OMCmMoOuHUKa

1.1. CxkopoCTh OCaXAEHUS YaCTUI] B OTCTOMHMKE MOKHO pPAaCCUUTATh IO
ypaBHeHuto CTOKca:

o= pulrdirg
b= =0,000654 1/ c
[xe p,=1020 kr/m°, g = 9,81 m/c’,u=10"°ITa
1.2. PaGounii 00beM OTCTOMHHUKA:

V=Q%*1 =750 M°
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1.3. llupuHa oTCTOMHUKA:
E= Q =8,68 M

L #
I'me v =0,005 m/c, H= 3,2 m.
1.4. JInviHa TOPU3OHTAIBHOTO OTCTOMHHKA'
V
L= Y3 =27 1
2. Pacuem eepmuKaivbH020 OMCMOUHUKA
2.1. Pabounii 06beM OTCTOMHHKA:
V=Q%*1 = 0,208 m°
2.2. BricoTa paboueii yacTh OTCTOMHHUKA:
H=v*1=3780 MM = 3,78 M
2.3. Inomanap ceyeHus OTCTOMHUKA:

Va2
F=—=1981"
H A

2.4. [1nomaas ceyeHust eHTPaIbLHOM TPYOBI:
f —1:0,534 e

ym
i

I'ne v,;=250-300 mm/c
2.5. lnameTp LHEHTPATIbHOU TPYOBI:
[dxf,
Gn=| =0,3414=0,34
m

ym

2.6. InameTp OTCTOMHUKA!
TR
A F+f |
D= ||—¥m: 126
3. Pacuem 6epmuKanbHblX OMCHOUHUKOE C nepughepuyuecKkum 6nycKom
6000b1
3.1. Pannyc BepTHKaIbHBIX NEPBUYHBIX OTCTONHUKOB:

| Q .
R,=|——————=1445;
® 'IJ|3,E*H*P:*UM e

3.2. Paagnyc OTCTOMHHUKOB C HUCXOMSIIE — BOCXOISIIIIUM IMOTOKOM:
R=14*R,=20,23 m
3.3. [lluprHa KOIBLIEBOM 30HBI:

R-—Q 0,08
3,6%m*u,,
§=R—T
4.Pacuem paouanbHolx omcmouHUKOS
4.1.Pabounii 00beM OTCTOMHUKA PACCUUTHIBAIOT IO (hopMyJIe:
V=Q*1 =750 M°
4.2. Pagnyc paguanbHbIX OTCTOMHUKOB PACCUUTHIBAIOT MO (hopMyJIe:

| Q
R =y ———=0 45
® 'ul JEemeksy,

I'ne k=0,45
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4.3. BeicoTa 30HBI OTCTAVBAHMS:

h,= v ~=5,72 1
mxR"

4.4.00m1as1 BBICOTa OTCTOMHUKA:

H=h,+h,+h;=1,3
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IIpakTHyeckas padora Ne 1

Ouenka 3¢ GpeKTUHBHOCTH NPOLeccoB 00padoTku NpupoaHoii Boabl. Koaryasiuus

Konmonnsele pacTBOPBI — 3TO TETEPOTEHHBIE CUCTEMBI, 00J1aAar0IIne OOIBIION
cBOOOMHON 2HEpPruen, To €CTh OHM TEPMOJAMHAMHUYECKH HEYCTOHuUMBHI. Paznmuaior
KMHETUYECKYIO U arpEeraTUBHY YCTOMYUBOCTb.

IIprunHoOii KHHETHYECKOIYCTONIMBOCTH SIBJISIETCS OpPOYHOBCKOE JBHMIKCHHE,
KOTOPOE MPOTUBOJCUCTBYET OCEIAHUIO YACTHII ITOJ] AEHCTBUEM CUJIIbI TSHKECTH.

IIpuuyrHOM arperaTUBHOMYCTOWYMBOCTU SABJIACTCS HAJIWYUE Yy YACTHI]
OJIHOMMEHHBIX 3aps/iOB W COJIbBATHBIX OOOJIOYEK, KOTOpPHIE MEHIAIOT CIUMaHUIO
YaCTHLL.

[Ipotiecc crnumnaHus KOJUIOMJIHBIX YacTUIl ¢ oOpa3oBaHHEeM 0o0Jjiee KPYITHBIX
(moTepsi arperaTMBHON YCTOWYMBOCTH) C TOCJEAYIONICH celuMeHTanuen (moreps
KMHETUYECKOM yCTOMYMBOCTH) Ha3bIBaeTcs Koaryisinuen. Koarynamusi HacTymaeT
TOrJA, KOrjJa CWIbl TPUTSDKCHUS MEXAY YAaCTULAMHU MPEBBIMIAIOT  CHJIBI
OTTAJIKUBAHUS OJJTHOMMEHHO 3apSKCHHBIX YaCTHL, TPAHYJI.

[Ipouiecc KoaryasMd MOTYT BbI3BaTh pPA3JIUYHbIE (PAKTOPbI: N3MEHEHHE
TEMIIEPATypbl,  YBEJIWYECHHE  KOHILICHTPAIMM, MEXAHUYECKOE  BO3JCHCTBHE,
nobasieHue ekTpoauToB. Hanbonee nzyuena u umeer HaubOosblIee NPaKTUIECKOE
3HAYEHUE KOATYJISIIUS KOJUIOUIOB 3IEKTPOIUTAMU. DIEKTPOJIUTHI, C OAHON CTOPOHHI,
HEOOXOJAMMBI JUIsl CTaOWIM3allud 30JIed, a C JPYrol CTOPOHBI, MX H30BITOYHOE
no0aBlieHHE BeIeT K KOaryJsaluu 30J€i, a HMMEHHO TMpU YBEIUYECHHH HX
KOHLEHTPALMHU 0 HEKOTOPOTO 3HAYEHHUsI, HA3bIBAEMOI'0 IIOPOTOM KOAryJIsILHH.

[Topor koarymsiiuu (y) — 9TO MUHUMAJIbHOE KOJIMYECTBO JJIEKTpoiuTa ( B
MOJISIX), KOTOPO€ HAJ0 JOOaBUTH K 1 J1 30151, YTOOBI BHI3BATh HAYAJIO KOATYJIAIINH 32
ONPENEIICHHBIA MPOMEXYTOK BpeMeHHW. [lopor koarynsiiuM pacCUMTHIBAKOT IIO

dhopmyie:
c Vv

J/:
ZB Vi (&

Y — IOPOT KOaryJsiuu (MOJIb/J1)

C — KOHIIEHTpAIHS DJIEKTPOIUTA (MOJIB/JT)

V—00beM pacTBopa deKTpouta (J1)

® — 00BeM 30515 (1)

Koarymupyromiee aeicTBue 3meKTpoauToB noauuHsercd npasuiay Llyabue-
I'apau: koarynsiuuio BbI3BIBAIOT HOHBI C 3apsoM, IPOTHUBOMOJIOKHBIM 3apsay
IpaHyJibl, W KOaryJupyromas CIOCOOHOCTh TEM BBIIIE, 4YeM OOJbIIEe 3aps
KOaryJIMpyroIIero HoHa.

Takum 00pa3om, JIy4IIIUM KOAryJsITOPOM SIBISIETCS TOT AJIEKTPOIUT, KOTOPHIN
MMEET HAMMEHBIINHN MOPOT KOAryJISIIAM JIsl JAHHOTO 30J151.

Hepsirun u Jlangay ¢ NMOMOIIBK0 TEOPETUYECKHUX PACUYETOB IMOKA3ZAIM, YTO
3HAYEHMS TTOPOTOB KOATYJISIUM JJ1s1 MOHOB PA3JIMYHOIO 3apsA/ia OTHOCATCS KaK:
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1° 7207 3° , WIn

1:0,018:0,0013 T.e. Koarymupyromiee IAEHCTBUE HOHOB pacTeT MPUMEPHO
MIPOMOPIMOHAIIBHO IIECTOM CTENEHU 3apsa UOHA.

[IpaBuno Ilyneue-I'apayu HOCUT MPUOJIMKEHHBIN XapakTep, TaK KaK Hapsay ¢
BEJIMYMHOM 3apsa UMEET 3HaYE€HUE U IPUPOIA MOHOB: YEM BBILIE TUAPATUPYEMOCTD
MOHA, TEM MEHBIIE €ro Koaryiaupyruee nenctsue. [Io yMEHBIIEHHIO CTEIECHU
rUipaTallid MOHbI MOTYT OBITH PACIIOJIOKEHBI B CIEAYIOLIME Psibl (JIMOTPOIHBIE
psanbl 'odmeiicTepa):

C.04” > SO,> CH,COO™> CI' > NO3 > Br > J> CSN > Li* > Na™> K" >
Rb* > Cs* > Mg?* > >Ca** > Sr** > Ba**

Koarymupyromee IEiHCTBHE HOHOB JIIEKTPOJIMTOB CBA3aHO, B OCHOBHOM, C
YMEHBILIEHUEM MOTEHIMaNa KOJUIOMIHBIX YaCTHUIl 32 CUET CHKaTus AUPQPY3HOro cios
M 3a cYeT U30upaTebHONM U MOHOOOMEHHOM aacopOlMu Ha KOJUIOMAHBIX YacTHUIAX
MOHOB 3JIEKTPOJIHUTA U 3apsA0M, MPOTUBOMOJIOKHBIM 3apsiny rpanynbsl. Koarymsanus,
KaK TMpaBWiIo, HaAOMOMaeTcs NpH YMEHBIIEHHMM NoTeHuuana g0 25-30 mB
(KpUTHYECKUI OTEHIIMAT).

Koarynauust mpoucXoauT Take MpU CMEIIUBAHUM JBYX 30JI€H C pa3IuYHbIMU
3HaKaMu 3apsaa (B3auMHas Koaryisinusi) Takoil BHJ KOaryJsiquu NPUMEHSETCS B
CAaHUTApPHO-TUTHEHUYECKOW IPAaKTUKE TPHU OYMCTKE BOABI OT B3BEIICHHBIX
KoJutouaHbIX vactull. Ilpu pobaBneHun K Boje cojedl  adtoMuHUS  (WIH
TPEXBAJEHTHOIO JKeJie3a) TMOCieIHUuE O00pa3yloT IOJOKUTEIBHO 3apsKEHHBIC
KOJUIOMJHBIE YacCTULbl THUAPOKCUIOB, KOTOPBIE COEIHUHSIOTCA C OTPULATEIBHO
3apSYKEHHBIMU KOJUIOMIHBIMH YaCTULAMHU, UMEIOIIUMHUCS B BOJIE.

Koarynupyromasi crnocoOHOCTh 3JIEKTPOJIUTAa 3aBUCUT M OT crocoba ero
npubOaBieHuss K 30t0. Eciu  100aBisTh 30/b MalbIMU  J03aMHU, KOAryJsiuus
HAcTynaeT Mo3xe. JTO ABJIIEHUE HOCUT Ha3BaHUE «IIpUBbIKaHU» 30Jei. Ero cienyer
YUHUTHIBATH NPU UHBEKLIHSX.

MHoro3apsiHple HOHBI (HampuUMep, HOHBl TPEX- M YETHIPEXBAJICHTHBIX
METAJIJIOB, OPraHUYECKUE MOHBI), a TAKKE HOHBI H;O0'n OHnpu no6aBneHUu UX K
30J1IM MOTYT BbI3BaTh SIBJICHHE «HEMPABWIBHBIX PSIAOB»(UepeOBaHUE 30H
YCTOMUYMBOCTHU U KOATYJISLIUN).

CHauana, 0 JOCTMKEHHUIO MOPOra KOaryJisiliui, OHU BBI3bIBAIOT KOATYJISILIUIO
30/ (mepBas 30Ha Koarynsuuu). JlampHeilliee yBelMueHUE KOHUEHTpPALMU HMOHOB
CTaOWIM3UPYET 30JIb, M KOATYJSALUS OTCYTCTBYeT(30Ha ycToWuuBocTh). llpu eme
0O0JBIIMX KOHIIEHTPAIMSAX BHOBb HACTYMAeT KOAryJslus(BTOpas 30HA KOATYJISIIIH).
SIBNeHNE «HEMPABUIIBHBIX PAAOB»CBA3AHO C IEPE3APSAKON KOJUTOMIHBIX YACTHII.

[lepeszapsinka 305eil OOBSACHSIETCS TE€M, YTO MHOTO3apsIHbIE MOHBI 00Jadar0T
00JBIION aZCOPOIMOHHONW CHOCOOHOCTBIO. [lpyu Koarynsiuuu 3075 3JIEKTPOJIHUTOB
MO>KHO HAOJIIOIaTh:

a) sBJICHHE AJAUTHUBHOCTH — CYMMMPOBAHHE KOAryJUpPYIOIIEro JIeHCTBUS
MOHOB;
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0) sBJICHHE aHTaroHW3Ma — OCJIA0JECHUE KOATYJIUPYIOMIEro AEHCTBUS OJHOTO
MOHA B MPUCYTCTBUU JPYroro;

B) SIBJIeHHE CUHEpPTU3Ma — YCUJICHHE KOATryJIUPYIOUIEro JeHCTBUS OJHOTO HOHA
B IPUCYTCTBUH JIPYTOTO.

SIBneHue KoaryJsiMi UTPaeT CYIIECTBEHHYIO POJIb B KUBOM OpraHH3Me, Tak
KaK KOJUJIOMJHBIE PACTBOPHI KIETOK W OMOJOTHYECKUX >KHUJIKOCTEH HAXOJIATCA B
CONPUKOCHOBEHUH C AJIEKTpoiauTamu. [1oaToMy mpu BBEJACHUH B OPraHU3M KaKOro-
MO0 BJIEKTPOJIUTA HA/I0 YUYHUTHIBATH HE TOJIBKO €ro KOHIEHTPALMIO, HO U 3apsi
noHoB. Tak, (Qusnonornueckuil pacTBOp XJIOpHUAA HATPUSI HENIb3d 3aMEHUTH
M30TOHUYECKUM PAcCTBOPOM XJIOpHJIa MarHus, IMOCKOJbKY B 3TOH COJIM UMEETCS
JBYX3apsA/IHbIA MOH MarHusi, 00JaJaroluid BBICOKUM KOATyJIUPYIOIIUM JCHCTBUEM.
IIpu BBemeHUM CMECU COJIEH CIeayeT NpeABapUTEIbHO yOEIUTHCS, YTO COJIA HE
SIBJISIFOTCSI CHHEPIUCTaMU, YTOOBI M30€KaTh BPEIHOM JJIsl OpraHru3Ma KOoaryJisiiuu.

Pemenne MHoOrmx mpoOjeM B MeauiuHe (Hampumep, MPOTE3UPOBAHUE
KPOBEHOCHBIX COCYJIOB, KJIAalIaHOB CEP/ILIA U T.J.) CBS3aHO C IPOOIEMO CBEPTHIBAHUS
KpoBU. B xupypruu Bo Bpemsi oriepaiiuii B KpOBb BBOJIAT aHTUKOATYJISIHTHI (TEMapuH),
a TIocJIe OTepaluy — JIs MTOBBIIICHUS KOATyJISIIIUU — MPOTaMUH-CYJIb(arT.

C sBIIEHHEM KOAryJsilMM SPUTPOLIUTOB BCIIECJICTBUE YMEHBIIECHUS MX JA3€Ta-
MOTEHIMAa BpayM MOCTOSIHHO UMEIOT JENI0 B KIMHUYECKUX JabopaTopusix (MeTon
onpeneneHuss COD — CKOPOCTU OCENIaHUS IPUTPOIUTOB). DTO SBJICHUE OOBSICHAETCS
TE€M, YTO TMPU MATaJIOTUHU B KPOBHU YBEJIMYMBACTCS COJIEP’KaHHE HEKOTOPBIX BHUIOB
OCJIKOB, MECTO HMOHOB OJJEKTPOJMTOB HAa MOBEPXHOCTH DJPUTPOIMTOB 3aHUMAIOT
OeNKH, 3apsii KOTOPBIX HUXKE, YEM y CYMMbI 3aMEIICHHBIX UMH HOHOB. 3apsij
SPUTPOLIMTOB MOHMKAETCS, OHU OBICTpEE OOBEAUHSIIOTCA U OCEAIOT.

[Ipu noGaBneHUM K 30JIIM HEKOTOPHIX BBICOKOMOJICKYJISIPHBIX BEIIECTB
YCTOWYUBOCTh 30JI€M K JACHCTBUIO DJEKTPOJIUTOB 3HAYMTEILHO TMOBBIIIAETCS, YTO
BBIPAXKAETCSd B TMOBBIILICHHUH MOpOTra KOAaryjasiuuh. Takoe SBJIEHUE MOIYYUIIO
Ha3BaHUE KOJJIOUIHOM 3aLIUTHI. 3anuieHHbIN 30J1b IOJI1ACTCs
KOHIICHTPUPOBAHUIO U JIa)K€ BHITIAPUBAHUIO JIOCYXa M CTAHOBUTCS OOpaTUMBIM (T.€.
TEPMOJIMHAMHYECKH YCTOWMYMBBIM), OH Kak Obl NMpuOOpeTaeT CBOWMCTBA pacTBOpa
BBICOKOMOJIEKYJIIPHOT'O BEIIECTBA.

MexaHu3M 3alIUTHOTO JIEUCTBUS 3aBUCUT OT OOpa3oBaHUs aJCOPOIIMOHHOTO
CJIOSI BBEJICHHOTO BEIIECTBA BMECTE C €0 THAPATHBIMU 000JIOYKAMU HA TIOBEPXHOCTU
qacTull TUApoPoOHOro 30is. 3alIMTHBIMU BEIIECTBAMU B BOJHOM Cpele MOTYT
CIIY>KUTh O€JIKHU, YIJIEBOAbI, IEKTUHBI. Pa3nyuHbIe BRICOKOMOJICKYJISIPHBIE BEIIECTBA
3alUIIAI0T CJIOM HEOJAUHAKOBO. MEpOM 3allUTHOTO JEUCTBUS BHICOKOMOJIEKYJISIPHBIX
COCIMHEHUN SIBISETCS TaK Ha3bIBAEMOE «30JI0TOE YHUCJIO» - TO MHUHHUMAJIbHOE
KOJINYECTBO MUJUIMTPAMMOB CYXOT'O BBICOKOMOJICKYJISIPHOTO COEIWHEHHS, KOTOPOE
HEe0O0XouMo 100aBUTh K 10 M cTaHAapTHOTO (KpacHOTO) 30J1s 30J0Ta JJIsl TOTO,
9TOOBI IPEIOTBPATUTH €r0 KOATYJSITUIO (TIOCHHEHNE) MPU BBEACHUH B CHCTEMY | Ml
10%-ro pacTBOpa XJIOpHIa HATPHSI.

AHaJIOTUYHO MOYXXHO OIICGHUTH «CEPEeOpSHOE UYUCIIO», «PYOMHOBOE YHCIIO»,

(OKCJIC3HOC YHUCIO» U T.H. bonee MMPOCTOC U JICTKO AJOCTYIHOC <GKCJIC3HOC YHUCIIO»
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ONpEeNeNIIOT  KaK  MHHUMAJIbHOE  YHCJIO  MWUIMTPAMMOB  3alIUIIAIOIIETO
BBICOKOMOJIEKYJISIPHOT'O COE€IMHEHHUS, CTIOCOOHOTO 3aUTUTh 10 MJT 307151 THAPOKCHIA
xKenesa OoT koaryinupytomiero nevicteus 1 mn 0,005 Monw/n pactBopa cyibgara
HaTpHUSL.

30J10ThIE U )KEJIe3HbIE YMCJIA HEKOTOPBIX BEIIECTB

BemectBo 30J10TO€ YUCIIO, MT XKeneznoe uyucio,
MT

Kematuu 0008 5,0

['emorioouu 0,25 -

Kpaxman 25,0 20,0

SIBneHue 3amuThl UrpaeT OOJBIIYIO POJb B JKU3HU OpraHu3ma. Tak, Oenku
KPOBH 3alUIIAIOT KUP, XOJECTEPHH, MaJOPACTBOPUMBIE COJIM KaJbLHS U MOYEBOMN
KUCJIOTBl OT KOAryJsllMM W BBIACICHUS HA CTEHKax cocyqoB. Ilpu mnoHmwkeHUu
3alUTHON (YyHKIMHU OEJIKOB BO3HHUKAIOT 3a00JIEBaHMS: aTEPOCKIIEPO3, KaJIbIIMHO3,
nojarpa, 00pazoBaHie KaMHEH B MOYKax, NEYEHU UT.II.

CnocoOHOCTh KpOBU YIEPKUBATh B PACTBOPEHHOM COCTOSIHUM OOJIBIIIOE
KOJIMYECTBO Ta30B (KUCJIOpOJa U YIIIEKUCIIOTO Ta3a) TakKe 00YCIOBIEHA 3alllUTHBIM
JIEUCTBUEM OEJIKOB.

B meaunuHe wW3MepeHHEM «30JIOTOTO YHUCIa» CIMHHOMO3TOBOM KUAKOCTU
MOJIB3YIOTCS JJISI TIMarHOCTUKU HEKOTOPBIX 3a00JI€BaHU, HATPUMEDP, MEHUHTUTA.

B ¢dapmanieBTrueckoil TIPOMBIIUIEHHOCTH 3alllUTHBIE CBOWMCTBA BEIECTB
ITUPOKO UCTIOIB3YIOTCS IS TOJTyUYeHUs KOHIICHTPUPOBAHHBIX 30JIel cepedpa, pTyTH,
30J10Ta (HampuMep, JEKapCTBEHHBIN MpenapaT KOJUIaprojl — KOJJIOMIHBIN mpenapar
cepebpa, a TPOTAProil — KOJUIOMAHBIA pacTBOpP OKCHAa cepedpa, 3alluIleHHBIC
BBICOKOMOJIEKYJIIPHBIMH COCTUHEHUSIMH ).

Iear paGoTbl: HAY4YUTHCA OMNPEACIAThH TOPOTHM  KOATyJSIUU, YMETh
CpaBHMBATh KOATYJUPYIOUIYI0 CIIOCOOHOCTh Pa3IMYHBIX AJIEKTPOJUTOB, OMPEACIIAThH
«GKEJIE3HOE YUCIOo» 1t pactBopoB BMC.

Hcxonnblii ypoBeHb 3HaHMid. CTyneHTaM HEOOXOIUMO 3HAHUE CIIEAYIOIINX
BOIIPOCOB:

1.BTropoe Hauamo TepMOIMHAMUKHI

2.CtpoeHue KOJUIOUTHOW YaCTHUIIbI

3.IIpouecc agacopOIMy HOHOB

4.Y cTOMYMBOCTD KOJUIOMIHBIX PACTBOPOB.

Y4eOHO-1Ie1eBbIe BONPOCHI.

l.ArperatuBHasi 1 KHHETHYECKAs] YCTOMYMBOCTD

2.Koarymsimust u ¢haktopsl, Bei3biBaromue ee. [lopor koarymsiiun

3.Koarynupyrormiast cmocoOHOCTb 3IEKTPOIUTOB

4 KonyongHas 3ammra

S.buonornyeckas poJib KOAryJISIMUU U KOJUIOUIHOW 3aIUTHI.
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JKCNEePUMEHTAIBLHAA YaCTh.

IIpubopsbI 1 peKTUBLI:

bropetka — 2 mir.

IMTunerku — 10 M, 2 Mo

[Tpobupku — 12 miT.

Kom0s1 — 10 mi1, 4 mr.

ln p-p KCI, 1 p-pK,CrO, 30m6Fe(OH);, 1% p-p kenaTtuna,
nonyHachieHHbiin p-pKCl.

OmnbIT 1. Onpenesienne Mopora KOAryJsiiuu 30/ ruapoxcua xkeiaesa (1II)
JJIS1 3JIEKTPOJIMTOB XJIOPHU/IA KAJUA U XpOMaTa KaJusl.

OtmepuTth unetkoit o 10 mut 30 Fe(OH)3B nBe konnueckue xkon0b1 Ha 100
M. OfgHa CIYKUT KOHTPOJIEM, B APYIrOW 30JIb TUTPYEM OCTOPOKHO HEOOJBIIHMHU
nopuusimu 1H pactBopoMKCl

710 TIOSIBJICHUSI MYTH (€/1Ba 3aMETHOM ), KOTOPYIO JIETKO YCTAaHOBUTH, CPABHUBAS
C KOHTpOJIbHOM KoJIOOH. OmbIT mpojenar Tpu pasa. 3amnucatb o0veM KCI,
MOIIEAIINI HAa TUTPOBAHUE M PACCUNTATh MOPOT KOATryJsUHH. AHAJIOTUYHO
npojenath onbIT st 3nekTponutakK,CrO,. Caenate BbIBOJ, OT Kakux (aKTOpOB
3aBUCHUT KOATYJIHPYIOIIasi CIIOCOOHOCTH AJIEKTPOJIHTA.

Takum 006pazoM, Koaryiaupyroias CiocoOOHOCTh XJIOpUAa MU MPUMEPHO B 4
paza Oousbllie, 4YeMm XxJjopuaa HaTpus (00BsicHUTH mouemy). ComocTaBiiss
KOaryJupymoIIyl0  CHOCOOHOCTh  JBYX  3JIEKTPOJIMUTOB, JEJIA€M  BBIBOJ  —
KOaryJupymoIuM JeUcTBUEM OO0JaJal0T KaTUOHBI M, CIEAOBAaTENIbHO, COIJIacHO
npawiny Ilynbue-I'apau, dvacthma cuHero 3078 O€pIMHCKON Jla3ypu HMEET
OTPULIATENBHBIN 3apsI.

OnbIT 2. 3ammuTHOE aeiicteue BMC.

bepyT psia u3 cemu npobupok. B nepByro npodbupky psana HanuBaroT 2 mi 1%-
ro p-pa xemaruHa. B ocrajmbHbie TPOOUPKH BHOCIT 1O | MIJI AUCTHILTUPOBAHHOU
BOJIbI U TTOCJIEIOBATEIBLHO MEePEeHOCsT 1o 1 Mut pacTBopa u3 1-if mpoOUpKH BO BTOPYIO,
u3 2-i B TpeThio U T.1. W3 mocneaneit mpobupku 1 miu BeiOpaceiBatoT. [lonydaroT psin
PacTBOPOB C YOBIBAIOIICH KOHIIEHTPAIMEH >KeNMaTHHA. 3aTeM B KaXAYI0 MPOOHPKY
psana no6asmusitor mo 1 mi 301 Fe(OH)su 1 mn momynaceimennoro pactopaKCl.
[IponabmtoaTh B Kakoil U3 MPOOUPOK MPOU30IILTIA KOATYIISAIMS, T.€. KOHIIEHTpAIUs B
HUX HEIOCTAaTOYHAas I 3auuThl. Pe3ynbraThl HaOMIOIEHUN 3aHECTH B TaOIUILY.
[locTaBuTh 3HAaK «+» TaM, TJ€ MPOM3OILIA 3aUUTAa M 3HAK «-« TaM, TJI€ HET.
PaccuuraTh <wKele3HOe 4uciao» Uil okenaTtuHa. Jljis 3Toro HeoOXOAuMO HalTH
cpenHee apu@MeTHUecKoe YHCIO — 3HAuYeHWe B MOCIEAHEH «3alluIeHHON
poOupKe» U MEPBOM, B KOTOPOM MPOU3O0IIIIA KOATyJISIIUs. 3aTeM, 3Hasl MPOIEHTHYIO
KOHIICHTPAIIMIO PACCUMTaTh KOJMYECTBO MI KEJaTHWHA, cojeplkamierocs B 1 i
pacTBopa, KOTOPBIM 3altuiatoT 1 M1 30515 ruapokcuaa sxenesa(lll).

abrwn e
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Homepa npoOHpok ¢ KOHLEHTpauuen xenaTuaa B %

1 2 3 4 S) 6 7

KoHTpoJbHBbIE BOPOCHI.

1. [ToueMy KOJITOUHBIE PACTBOPHI TEPMOJIUHAMUYCCKU HEYCTOMUUBHI?

2. Yem ompenensieTcs arperaTuBHasi © KHHETUYIECKasi yCTONYUBOCTh?

3. JleficTBeM KakuX BHENTHUX ()aKTOPOB MOKHO BBI3BATh KOATYJISIHIO
KOJUUIOMJHOTO pacTBOpa?

4, Kax ucrnonb3yercst Koaryssiiust Ipu OYHCTKE BOIBI?

5. JlaHbl TOpOTH KOAryJsIUHU IS CICAYIONIUX JJICKTPOJMTOB MMOJIB/II:
KNOz;— 50,MgCl— 0,72,NazPO,— 43,MgSO,— 0,81,AICI;— 0,099. KakoB 3apsin
30J1ei?

6. B yem nmpuurHa aBTOKOATyJIsIUM M KAaKOBAa CKOPOCTh JTOTO IIPOLECCA B
CPaBHEHMH C KOATyJIALUEN?

7. B dem TmposiBIsSEeTCS OCOOCHHOCTh KOATyJSAIUM 30JI€H I0J JelCTBHEM
anekTponuToB? IlpuBeauTe npuUMep aHTaroHM3Ma HOHOB Ha OHOJIOTHYECKHUX
00BEKTaX.

8. Kak MOXHO onpeaieIuTh 3HaK KOJUIOUTHOW YaCTHULIbI?

9. Uro mpou3oiaeT ¢ KOJUIOMJHOW 4YacTUIEW, €CIM MOJHOCTHIO YAAIUTh
MIPUCYTCTBYIOIIHI B HEW 3IIEKTPOIUT?
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IIpakTHyeckas padora Ne 2
Ouenka 3¢ GpeKTHBHOCTH NMPOLECCOB 00PadOTKHU NPUPOAHOMH BOABI.
OrcranBanue

IIpouecc orcTanBaHusA CTOYHOM BOJbI

OCHOBHBIM ypaBHEHHEM CKOPOCTH OCaXACHUS (TUIPABINYECKON KPYITHOCTH)
B3BEIICHHBIX YAaCTHII B BoJIe siBIIsgeTCS opmyna Ctokca

®opmyna CTokca BepHa MPU HEKOTOPBIX JONYIIEHUSIX. BO-MepBbIX, YaCTHUIIBI
JIOJKHBI UMeTh (opmy 1mapa. IlockoyibKy B3BELIEHHBIE YaCTHUIBI JaleKd OT
mapooOpa3Hoi (OpMbI, BBOJUTCA MOHATHE «IKBUBAJICHTHBIA JAMAMETP», KOTOPHIN
paBEeH AMAMETPy MIApoOOpa3HOM dYaCTHIlbl, HMEIOLIEH OJUHAKOBYIO C JaHHOM
YacTHUIIEH TUIPaBINYECKYIO KPYITHOCTb.

Bo-BTOpBIX, IIpOLIECC OCAXACHUS JOJDKEH NPOUCXOAUTh B MOHOJUCIEPCHOU
arperaTUBHO-yCTOMYHMBOM CHCTEME, KOrJa YaCTULIbl UMEIOT OJMHAKOBBIE pa3MeEpPhl U
IIPU OCAXKIECHUU HE MEHSIOT CBOEH (DOPMBI U pa3MeEpOB.

[Ipn oTcTaMBaHUM CTOYHBIX BOJ MPOIECC MPOUCXOAUT B MOJUIUCIEPCHOU
arperaTUBHO-HEYCTOMYMBOM CHCTEME C OOJBIIMM AMANa30HOM pPAa3MEPOB YACTHIL,
KOTOpbIE B MPOLECCE OCAXKACHUS arjoMEpUPYIOTCS, HM3MEHSIOT CBOKO (opmy,
IJIOTHOCTh M pa3MEPbI; BCIEACTBUE ITOTO M3MEHSETCA U CKOPOCTh UX OCAXKIACHHUS.
[lo3ToMy KHHETHKY Ipoliecca OCaKICHHUS WIM BCIUIBIBAaHUS Tpy-00AMCIIEPCHBIX
pUMecel CTOYHBIX BOJI YCTAaHABIMBAIOT ONBITHBIM IYTEM B JAOOPATOPHBIX
YCIIOBUAX JUISI CTOYHBIX BOJI OIIPEIEIEHHOIO COCTaBa.

XapaKTEepUCTUKY OCAXKICHUS B3BEIICHHBIX YaCTUI[ BBIPAXKAIOT B BHJIE
rpagukoB  GYHKIUOHATBHOM  3aBUCUMOCTH:  d(dekra  OoTCTauBaHUsA  OT
MPOJIOJDKATEILHOCTH ~ OTCTaWBaHusi WM ke  3ddexrta OTCTauBaHuUi  OT
TUAPABINYECKON KPYITHOCTH YaCTHII.

Oddekt ocaxaeHnss 3aBUCUT OT BBICOTHI CJIOSL BOJbI, B KOTOPOM IMPOUCXOIUT
OTCTaWBaHUE.

I'mybuna orcramBanuss H B HaTypHbIX coopyxeHUsix paBHa 2—4 M. B
7a00paTOPHBIX YCIOBUSX KUHETHKA MPOLIECCa OTCTAaMBAHMSI CTOYHBIX BOJI OOBIYHO
M3YyYaeTcsl IPU MEHbBILEH BHICOTE CJIOSI BOABI.

['ockOMHUTETOM O HAayKe M TEXHHUKE M TEXHUYECKUM COBETOM CTpaH—UJICHOB
COB npuHsTO, 4TO [Jsi CPAaBHEHUS PE3YyJbTATOB MCCIEAOBAHUM, BBIITOIHEHHBIX
Pa3HBIMU aBTOPaMH, SKCIIEPUMEHTHI 10 OTCTAMBAHHUIO B3BELIEHHBIX BEILIECTB B IIOKOE
JOJDKHBI MTPOBOAUTHCSI TIPU BBICOTE €105 KUAKOCTH h = 500 MM, npuHuMaemoii 3a
ATAJIOH.

B Tex cimydasix, korjga JaHHBIE OTCYTCTBYIOT MU HE MOTYT OBITH TMOJYYEHBI IO
KaKUM-JTM00 MPUYIMHAM IKCIIEPUMEHTAIBHBIM ITyTeM, OTCTOWHUKH PACCUUTHIBAIOT TIO
MMCIOIIUMCS JTAHHBIM 711 OJTU3KUX IO COCTaBY CTOYHBIX BOJ WM TMPUMEHSIOT
JpyTHe CIocoObl pacuera.

B nensx noseiieHus 3PpQPeKTUBHOCTH pabOThl OTCTOMHUKOB, OCOOCHHO NpH
COJICp’)KaHUM B CTOYHOM BOJI€ B3BEIICHHBIX BemlecTB Oosiee 300 Mr/i, HEOOXOAUMO
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MIPUHUMATh JIOMOJIHUTENbHBIE MEPBL: a) J00aBIATh K CTOYHBIM BOJAAM XUMHUYECKHE
peareHTbl — KOaryJsiHTbI, CIIOCOOCTBYIOIIME YBEJIWYEHHUIO THUJIPABINYECKOM
KPYMHOCTH 4YacTHUI[ Tpumeceil; 0) M00aBlATh XOPOUIO OCEAAroNIie B3BEIICHHBIC
BELIECTBA, B YACTHOCTH, AaKTUBHBIM WJ, BBINOJHSAIONIMA podb coOpOeHTa U
OMOKOAryJiHTa; B) MPEIBAPUTEIHLHO a3pUPOBATh CTOYHBIE BOJABI, YTO CIIOCOOCTBYET
baoxkynauuu (XJI0MbeoOPa30BaHUIO U YKPYITHEHUIO) HAXOASAIIMXCA B CTOYHOU BOJIE
MEJbYANIINX HEPACTBOPEHHBIX PUMECEN.

XVWMUYECKHE pEareHThl MPUMEHSIOT TJaBHBIM 00pa3oM TMpU  OYUCTKE
MIPOM3BOJICTBEHHBIX CTOYHBIX BOJI, OMOKOAryJIALUI0 U (IOKYISIHIO — MPU OYHCTKE
OBITOBBIX CTOYHBIX BOJ U UX CMECeH C MPOU3BOJICTBEHHBIMH BOJAMH.

I'opusoHTaIBHBIE OTCTOMHUKH

['opu3oHTaNBHBIA OTCTOMHHMK NPEICTABIACT COOOW MPSAMOYTOJIbHBIA B IUIAHE
pe3epByap, pas3JeieHHbIH Ha HECKOJBbKO oTaeleHuid. OOBIYHO CTPOSIT JBa WJIU
HECKOJIBKO MapajljiesIbHO paObOTaIOLMX OTAEICHUNA OTCTOM-TIMKA, YTOObI MPU YHUCTKE
WM PEMOHTE OJTHOTO U3 HUX HE BBIKJIIOUATh U3 pabOThI BCE COOPYKEHUSI.

CKOpOCTh mepeMEIEeHNs B3BEIICHHON YacTULbI B OTCTOMHUKE IPEICTABIIAET
co00i1 paBHOJEHCTBYIOIIYI0 BEPTUKAIBHON CKOPOCTU OCa)KAeHMs yacTuibl U0 mos
JNEUCTBUEM CHUJIBI TSHKECTH U CKOPOCTH NOPU3OHTAJIBHOIO ABMIKEHHS BOJBI V BIOJIb
OTCTOWHHMKA. Tpaexkropus  IBMKCHUSA  YAaCTULBl  HaIpaBlieHa  31eChb 110
PaBHOAECUCTBYIOLIEN 3TUX IBYX ckopocted. [Ipm 3amannbix BenmumHax H, L u v
MOXXHO HAaWTH TakKo€ 3HAYECHHE CKOPOCTH ocaxzaeHus ul, mnpu KOTOpom
PaBHOJAECICTBYIONIAs MPOIIET Yepe3 HauboJee yAalIeHHYI0 TOUKY IHa OTCTOMHUKA T.
B orcroiiHuke OyayT 3aJep>KUBATHCS JIMIIb B3BEUIEHHBIE YaCTHUIbl, HWMEIOIINE
CKOPOCTb OCaXAECHUSA "«0, KOTOpas SABJIAETCS HANMEHBIIEH ISl JAHHOTO OTCTOMHUKA.
Ee Ha3pIBalOT OXBaThIBAEMON CKOPOCTBIO, T. €. TMAPABIMYECKOW KPYIMHOCTBIO TEX
HanOoJie MEJIKMX B3BEIICHHBIX BELIECTB, KOTOPHIE 3aJEPKUBAIOTCS OTCTOMHUKOM
yKa3aHHOW 1uHBl. bojiee Menkne yacTuLbl, CKOPOCTh NaJeHUs KOTOPbIX MeHbIe 0,
OyIyT BEBIHOCUTBLCS C BOJIOH.

Bricota 6opTa OTCTOWHMKA HaJl TOBEPXHOCTHIO BOABI OOBIUHO HE MPEBBIILIAET
0.4 m.

Mexay NOpOTOYHOW M WIOBOM 4YacTblO OTCTOMHHUKA IMPEIyCMaTPUBAECTCS
HEUTpanbHbIN c10il BeicoTOM 0,4 M.

luprHa OTCTOMHMKA MPUHUMAETCSI B 3aBUCUMOCTH OT CIloco0a yJalleHus U3
HEro 0CajJKa, OJHAKO C TAKMM PAcue€ToOM, YTOOBI YUCIIO OTIEIECHUI OTCTOMHUKA OBLIO
He MeHee AByX. OObIUHO 3Ta mWUpHHA He mnpesbimaer 9 m. lupuHy oTCTONHUKA
1[EJIECO00PA3HO YBSA3BIBATH C IIMPUHOM a’poTeHKOB (6 M 9 M), 4YTOOBI HMETH
BO3MOKHOCTh OOBEAUHUTH 3TH COOPYKEHUS B CEKIIMH.

Nmeromuecs: yHubuuupoBaHHble cOOpHbIE MaHenu BbicoTol 3,6 u 4,8 M ans
MPSAMOYTOJIBHBIX €eMKOCTEHN MO3BOJISIIOT TO100pATh MO TIIyOMHE MPOTOYHOM YacTH JIBa
TUTOpa3Mepa TOPU3OHTAIBHBIX OTCTOMHUKOB—3,2 1 4,4 M.

Ocanok U3 OTCTOMHHUKOB YJAISETCS MOJ T'MAPOCTATUYECKUM JABICHUEM U C
MOMOUIBIO PA3JIMYHBIX MEXaHU3MOB (CKpeOKOB, HACOCOB, JIEBATOPOB U AP.).
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OCHOBHBIMM TPEUMYLIECTBAMU TOPU3OHTAIBHBIX OTCTOMHUKOB SIBISIFOTCS:
Manas riayOuHa, Xopomuil 3QQPeKT OYnCTKH, BO3MOXXHOCTh HUCIOJIb30BAHUS OJHOTO
crpebarolero ycTpoucTBa i HECKONbKMX oTaeneHuid. K Hegoctatkam Hx
OTHOCUTCS HEOOXOUMOCTh IPUMEHEHUS OOJIBIIIETO YUCIa OTCTOMHUKOB BCIIE/ICTBUE
OTPAaHUYEHHOW IIUPUHBI.

BeprukajbHbie OTCTOMHUKHI

BepTukanbHplli OTCTOMHUK MpEACTaBiIseT COOOM KPYTJIbIM B IJIaHE pe3epByap
C KOHUYECKUM JTHUILIEM.

CroyHas BoJa MOJABOJUTCS K LEHTPAIBHON TPyOE M CITyCKaeTcs MO0 HEW BHU3.
[Ipy BbIXOZE M3 HIKHEM YacTH LEHTPAJIbHOW TPyObl OHA MEHSET HAlpaBIICHHUE
JABMOKCHUST M MEIJICHHO TOJHUMAeTCs BBEpX K CIMBHOMY >kenoOy. Ilpu stom u3
CTOYHOU BOJIBI BBINMAJAIOT IPyOOUCTIEPCHBIE TPUMECH, TIIOTHOCTh KOTOPBIX OOJIbIIEe
IJIOTHOCTU CTOYHOM BOABL. [[1s1 mydiero pacrnpeneneHuss BOAbl 10 BCEMY CEYEHUIO
OTCTOMHMKA M TMPEAOTBPAIICHUs B3MYUYHMBAHUSA OCAJIKa OIyCKAIOUIEHCS BOIOU
LHEHTpaJbHyl0 TpyOy JenaroT C pacTpyOoM, HHXKE KOTOPOTO YCTaHaBIUBAIOT
OTPAYKATEIIbHBIN IIINT.

Kaxnas wacTuiia HEpaCTBOPEHHBIX NpPUMECEW, MOCTYNHBIIAS B OTCTOMHHK,
CTPEMMTCS ABUTATHCSI BMECTE CO CJIOEM BOJbI BBEPX C TOM K€ CKOPOCTBIO V, ¢ KaKOn
IBIKETCS] BOJIA; B TO K€ BPEMS MO IEUCTBUEM CHJIIbI TSHKECTH OHA CTPEMHUTCS] BHU3
co ckopoctbto u0, 3aBucAlIel OT pa3mepa W (GOPMbI YaCTUL, UX IUIOTHOCTU U
BSI3KOCTHU KHUJAKOCTH.

CrouHass  BOAa  CONEPKUAT  MEXAHUYECKHE  NPUMECH  PaA3IMYHOU
TUIPABINYECKON KPYIMHOCTH, MIO3TOMY IIPH MPOTOKE €€ B OTCTOMHUKE C KaKOW-JIn0o
MOCTOSIHHOM CKOPOCTBIO V YACTHIIBI 3TUX MpuMeced OyayT 3aHuUMaTh camble
paziuunble nonoxkeHus. Ogau u3 HUX (mpu u0>v) OBICTPO OCAXKIAIOTCS HA JHO
oTcTOMHUKA, apyrue (¢ u0 = v) HaXoJATCs BO B3BEIICHHOM COCTOSIHUH, TPEThHU (C
u0<iv) ysnekatorcs BBepx. IlocieqHue Ha cBOeM IyTH BCTPEUYarOT 30HY BOJBI C
MacCOW B3BEIICHHBIX YaCTHIl, TaK HA3bIBAEMbIN B3BEIICHHBINA CloM. [Ipoxons ero u
CTAJIKUBASACh C 0oJiee KPYIMHBIMU YaCTUIIAMHU, METbYANIINE YaCTUIIB YKPYITHSIIOTCS,
YTO CIIOCOOCTBYET UX OCAXKICHUIO.

JIyist OBITOBBIX CTOYHBIX BOJI BEJIMYMHY V TNPUHUMAIOT paBHOU 0,7 MMm/cC.
[TponOMmKUTENPHOCTh OTCTAaWBAHUSA 3aBUCUT OT TpPeOyeMOW CTENEHH OCBETJICHUS
CTOYHBIX BOJI U MPUHUMAaETCA B mpenenax oT 30 MuH (mepes mojisMu (pUiIbTPALIUN)
1o 1,5 4 (mepen asporeHKamMu U OMoPuILTpamu).

YpoBeHb BOABI B OTCTOMHUKE OMpenenseTcss TIpeOHEM MEepeMBHOIO
(coopHoOro) xemoba, B KOTOPHIA TMOCTyMaeT OTCTO€HHas Boja. OTcroma oOHa
HaIpaBJIseTCs Ha MOCJIEAYIOUIYI0 OUYUCTKY. B3BellleHHbIE BElEeCTBa, BbIACIUBIINECS
13 CTOYHOM BOABI, 00pa3yroT ocagok (mpumepHo 0,8 j/CyTkH MO pacdyeTy Ha OJHOTO
JKUTEJSI), CKAIUIMBAIOMIMIICS B WJIOBOM 4YacTU OTCTOMHHMKA, BMECTUMOCTH KOTOPOM
PACCUYMTHIBAIOT HA IBYXCYTOUYHBIN 00bEM OCaJIKa.

Ocanok U3 BEPTUKAJIBHBIX OTCTOMHUKOB YyHAISIOT TMOJ JEHCTBUEM
TUAPOCTATHYECKOTO JaBJICHUS 4Yepe3 WUIoByr TpyOy muamerpom 200 MM, BBITYCK
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KOTOpPOM pacroyiokeH Ha 1,5—2 M Huxke ypoBHS BOJbI B OTCTOMHUKE. BiaxHOCTb
ocanka 95%.

BepTukanbHble OTCTOMHUKM HMMEIOT NPEUMMYIIECTBA [0 CPABHEHUIO C
TOPU30HTAJIBHBIMH; K YHCIIy WX OTHOCSTCS yIOOCTBO yJaj€HHUsl OCajka U MEHbIlas
IJIOIA/Ib, 3aHUMAaeMasi coopykeHrueM. OIHAKO OHM MMEIOT M PAJl HEAOCTATKOB, U3
KOTOPBIX MOKHO OTMETHUTh: a) OOJIbIIYIO TTyOMHY, YTO IMOBBIIIAET CTOMMOCTb HMX
CTPOUTEIHCTBA, OCOOCHHO IMpPU HAJIMYMK TPYHTOBBIX BOJA; ©0) OrpaHUYEHHYIO
MPOITYCKHYIO CIIOCOOHOCTh, TaK KaK JUAMETP MX HE MPEBBIMACT 9 M.

[Ipy npoeKTHpOBaHWHM BEPTUKAIBHYK) CKOPOCTh JBMKEHUS CTOYHOW BOJBI
IIPUHAMAIOT PAaBHOM HAaWMMEHBIIEH CKOPOCTH BbINajaeHUs U0 TOM 4acTH B3BELIECHHBIX
BEIIECTB, HA COJCPKAHUE KOTOPOW PACCUMTHIBAETCA OTCTOMHUK; BeauuumHa wul
OCTaHaBIMBAETCS MO rpaduKy OcakIeHus B3BEIICHHBIX yacTHll. PacueTHas muiomaas
MONEPEYHOr0 CEUCHMS] OTCTOMHMKA paBHA IUIOIIAJM MOBEPXHOCTH BOJBI B HEM (B
IUTaHE) 3a BBIYETOM IUIOIIAIM LEHTPAIbHOM TpyObl. Paboueit mmnHOWM (BBICOTOIN)
OTCTOMHUKA SIBJIAETCS PACCTOSIHME OT HHU3a IEHTPAJIbHOW TPYOBI JI0 MOBEPXHOCTHU
BO/JIBL.

OddekT ocBeTICHUS CTOYHON BOJ/IBI B BEPTUKAIBHBIX OTCTOMHUKAX COCTABIISIET
npaktuyecku He 6onee 40%, TeopeTHuecku pacueT BeaeTcss Ha 3P(HEKT OCBETICHUS
50%.

Hucio OTCTOMHUKOB 3aBUCUT OT IIPUHITOTO KOHCTPYKTUBHOTO THUIIA, JUAMETPa
OJIHOTO OTCTOMHHKA M PACUETHOrO pacxona cTOYHOM Bozbl. [lomHas crpouTenpHas
BbICOTA (T1yOMHA) OTCTOMHUKA OMPEACISIETCS KaK CyMMa BBICOTHI IPOTOYHOM YacTH,
HEUTPAJIbHOTO CJIOS, WJIOBOM 4YacTH (WJIM KaMepbl) U BBICOTHI OOpTa HajJ YPOBHEM
BOJIbI, puHUMaemoin 0,3—0,4 m.

BricoTa niioBOM KaMephbl 3aBUCUT OT €€ o0beMa M JAuameTpa OTCTOMHHUKA.
PacueTHyro BMECTUMOCTh WJIOBOWM Kamepbl OMPEIEISIOT MO0 00BEMY BBINAIAIOIIETO
ocaJika v MPOJA0HKUTEIILHOCTH TIPEObIBAHUS €r0 B KaMepe.

NnoByro 4YacTh OTCTOMHUKOB BBIMOJHSIIOT KOHUYECKOW (IJIs1  KPYIJIBIX
OTCTOMHHUKOB) C YIJIOM HaKJIOHAa CTEHOK JHMINA 50°, 9T00bI 00ECICUHTh CIIOI3aHHE
ocazika. BHu3y konyca (Miau mupamMujibl) yCTpauBaroT IIomaaky auamerpom 0,4 M.

Bo n3bexanue nomnajgaHusi B CTOK BCIUTBIBIINX 3arpsi3HEHUN Tiepel COOPHBIMU
notkaMu (niepuepuiiHBIMU U PaJAHAIbHBIMU) YCTaHABIWBAIOT TOJYOTPYKHBIC
nocku (IIMTKH), pacrojiokeHHble Ha pacctosHun 0,3—0,5 M oT J0TKa; HX
MOTpy’katoT B Boay Ha riyouHy 0,25—0,3 M OT MOBEPXHOCTU BOJIbI; BHICOTA
HETOTPYKEHHOW B BOJy YacTH A0JbkHA ObITh HE MeHee 0,2—0,3 M.

BeptukanbHblii OTCTOMHUK HOBOW KOHCTPYKIIMHA C HHUCXOMSAIIE-BOCXOMSIIAM
MOTOKOM CTOYHOM BOJIbI MPEJICTABIISAET COOOM KPYTJblil pe3epByap ¢ nepudepuitHbIM
JOTKOM JJig cOopa OCBETJIIEHHOW BOJbl. OTIIMYME 3TOTO OTCTOMHHUKA OT THUIIOBOTO
3aKJII0YAETCS B TOM, YTO ILIEHTpajbHas TpyOa 3aMEeHEHa He JOXOAsller 10 aHa
MOJYTIOTPYKHOU MEPErOPOJIKOM, Pa3IEIISIFOLIEH TII0MaAb OTCTOMHUKA HA JIBE PABHbIC
YaCcTH, a BIIYCKHOE€ YCTPOWCTBO BBINOJHEHO HA BHYTPEHHEH IOBEPXHOCTHU
MIEPETOPOJIKH TI0 BCEMY MIEPUMETPY B BHJIE TMEPEITMBHOTO 3y04aTOr0 pacipeeanTels

C 3aTOINNICHHBIM OTPaXXaTCJIbHBIM KO3BIPBKOM.
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CroynHas BoJla TIOCTyMHAET IO JIOTKY (WU MO TpyOe) B MPUEMHYIO Kamepy, a
3aTeM B JIOTOK, MMEIOIIMKA 3yOuaThlii BOJOCIHB, U3 KOTOPOrOo BOJIa PaBHOMEPHO
nepeyiuBaeTcsl W JBUXKETCS [0 TEPUMETPY BHYTpPEHHEH dYacTH OTCTOMHHUKA.
OTtpaxaTenbHbI KO3BIPEK MEHSIET HANpaBJICHUE ABUIKECHUS BOJABI C BEPTUKAIBHOTO
Ha ropusoHTanbHOE. [lo Mepe MNpOABMKEHHS OT MEPEropoJKH K IIEHTPY BoOJa
OIyCKaeTCsl BHU3, PacCHpeleisisiCh PaBHOMEPHO IO BCEMY CEUEHHIO BHYTpPEHHEH
HUCXOJISIEH YacTu OTCTOMHMKA. [IpyW NBMXKEHHH CTOYHOM BOJIbI BHHM3 C MaJbIMU
CKOPOCTSIMH TIOTOK TEpSET CBOIO TPAHCHOPTHPYIOIIYIO CIIOCOOHOCTh, Onaromaps
YeMy MPOUCXOAUT OCAXKICHHE B3BEIICHHBIX YacTull. VHTEHCHMBHOE pa3lielieHHe
KUAKOM M TBEpIOM (a3 MPOWCXOAUT HA MOBOPOTE MOTOKa. Jlamee Boma aBUIKETCS
BOCXOJIMM IOTOKOM, MEpEIuBaeTCad 4yepe3 OopT COOPHOro JIOTKA M OTBOJUTCA
4yepe3 OTBOAHYIO TpyOy. BcruipiBaromue BeHmIECTBa CKAaIIMBAIOTCS Y BOPOHKU H
MEPUOJIMYECKH YAATIAIOTCS depe3 TpyOy. Ocanok yaansercs noj rupoCcTaTuyecKumM
JaBJICHUEM T10 UIIOBOM TpyOe.

BepTukanbHbli OTCTOMHHUK 3TOrO THUIA YyBeIMYHMBAET 3PHEKT 3ajepiKaHus
B3BEIIECHHBIX BemiecTB 10 60—70% wunu npu coxpaneHuud 3Qdexra OCBETICHUS
OOBIYHOTO BEPTUKAJILHOTO OTCTOMHUKA YBEIMYMUBACT MPOMYCKHYIO CIIOCOOHOCTH
npuMepHo B 1,5 pa3a.
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IIpakTuyeckast pa6ora Ne 3
Ouenka 3¢ GpeKTHBHOCTH NMPOLECCOB 00PadOTKHU NPUPOAHOMH BOABI.

DOuibTpanus

Hean:

— U3y4eHHE paboThl OE3HAIOPHOTO OAHOCIONHOTO (PUIBTPA;

— onpeneneHne 3 (HEKTUBHOCTH OYUCTKU CTOYHBIX BOJ.

Oo6opynoBanmne:

— Oe3HanopHbIN GUIBTP ¢ PUIBTPYIOLICH 3arpy3Koii,

— CeKyHJIOMep,

— 9KCHKATOP,

— BECHI,

— CYIIWJIBHBIN mIKad,

— MEpHBIN TUIMHAp Ha 111 (2 mT),

— CTaKaHbl 1Jis1 0TO0pa 1mpod (4 mir),

— 0€330J1bHBIN OyMaXkKHBINA QUITBTD,

— BOPOHKH,

— KOJIObI KOHUYECKHUE.

Teopernueckasi 4acTh:

Texnomornueckoe Ha3HaueHUE (HUIBTPOB MPH OYHUCTKE MPOMBIIIICHHBIX
CTOYHBIX BOJ| OMPEIEISIOT MECTOM PACIOJIOKEHUSI MX B TEXHOJOTMYECKUX CXeMax
OYMCTKHM M BUJOM 3arpsi3HEHWN, CHUMAaeMbIX TP (UIbTPOBaHUH. DUIBTPHI MOKHO
NPUMEHSTh I O0Iel TOOYUCTKH CTOYHBIX BOJ| MOCJIE MEXaHWYECKOW, (PU3NKO—
XUMUYECKON (MOHHBIM OOMEH, aicopOIusi, DKCTPAKIU U JAp.) WIK OMOJIOTUYECKOM
(HedTecomepxaliue CTOKM) OYHCTKH, a TakkKe [UIsl BBIAEICHUS HEKOTOPBIX
cnienuUIecKux 3arps3HeHu — HedTu, CMOJI, Macem u JIp.

Br16op Buaa 3arpy3Kku 3aBUCHUT, B OCHOBHOM, OT OOILIETO COCTaBa CTOYHBIX BOJ
U XapakTepa yaalsaeMblX Mpu (pUibTpaIuu 3arpsi3HeHU.

[Ipu BBIOOpPE 3arpy3Kkd M MaTE€pUajoB I KOHCTPYKTHUBHBIX JJIEMEHTOB
(GUIBTPOB CHEAYyeT YYWUTHIBATH arpeCCUBHOCTh CTOYHBIX BOJ W UX XUMUYECKUN
COCTaB.

B OombmmmHCTBE ciiydaeB (PUIBTPOBaHHWE HCIHONB3YETCS B  KauyecTBE
3aBepIIAIOIIeT0 dJTama B TEXHOJOTMH OYHMCTKH CTOYHBIX BoA. B mporecce
(GuIBTPOBAHMS BOJIBI MPOUCXOUT 33epKaHNe M HAKOTIICHUE B TIOpax 3arpy3Ku U Ha
€e 3epHax YacTHI] B3BECH, 00YCIOBIMBAIOIINX MYTHOCTH BOJBI.

Oddextr QuibTpoBaHUA 3aBUCUT OT ILEJIOro psiaa (GakTopoB, OCHOBHBIMHU U3
KOTOPBIX SIBJISIFOTCS pa3Mep YacTHI[ B3BECTH, BEIMYMHA 3€peH (UIBTPYIOIIETO
Marepuansa M CKOpPOCTh (UIBTPOBAaHHS. 3aBUCUMOCTh MEXKIY JTUMH (DakTopamu
MOKET OBITh BhIpaXKeHa (HOpPMYJIIOi:

d =c/eV
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rne d — AuaMeTp HAWMMEHBIIMX 4YaCcTHIl B3BECH, 3aJlepKaHHBIX B CIIOE
(GUIBTPYIOIIETO MaTepuana, Mm;

¢ — 3¢ deKxTuBHas BEIMYMHA 3epeH QUIBTPYIOIIEH 3arpy3Ku, MM (KaJuOp cuTa,
yepe3 koTopoe npoxoauT 10 % 3epeH GuabTpyroliero Marepuana);

V — ckopocTh GUIBTpOBaHUS, M/Y;

e — KOd(ppuIueHT nponopiuroHaIbHOCTH.

NHTeHcuBHOCTh mpolecca (QUIbTPOBAHUSA —XapaKTEPU3YETCS CKOPOCTHIO
¢unbTpoBanus. CKOpOCTh (GUIBTPOBAHUS OMPEILIACTCA pacxoaoM obpabaTbiBacMoOn
(umbTpyemoit) Boast (M%), mpomenmreii 3a 1 uac gepes 1 M° miomany GrIbTpa:

v -Q
E

rae V — ckopocTh PrIbTpOBaHUS, M/U;

Q — KOJINYECTBO (PHIBTPYEMOit BOIBL, M /4;

F — paGouast miommaas GpuiIsTpa, M-,

[IpoBepxka pazmepHocTH 11 BbipaxkeHus (1.2), BBIMISAUT Tak:

OunbTpOBaHUE BOJIBI Yepe3 3arpy3Ky MPOMCXOAUT MOJ JEHCTBHEM Pa3HOCTU
naBieHus Ha Bxoze P, u Ha Bbixogae P, 13 GuiabTpa, KOTOpas Ha3bIBACTCs MOTEPEH
Haropa B puibTpyrouieM cioe AP u onpeaensercs 1no Gopmyse:

AP =P, -P,,

B HavanbHbIE MOMEHT paboThl (uUIbTpa OHA 3aBUCUT OT CKOPOCTHU
GbuIbTpOBaHUS BOMBI, €€ BA3KOCTH, pazMepa U GOopMbI op PHIBTPYIOLIETO CIOs, €ro
TOJIIIIHBI.

Oddexr ocBeTieHHs BOAbI NpU (PUIBTPOBAHUM 3aBUCUT OT CYMMAapHOIO
pe3ynbTaTa IByX MPOTUBOIOJIOKHBIX MPOIECCOB:

— Tpollecca W3BJICUCHUS 4YACTHUI[ M3 BOABI M WX 3aKpEIUICHUS Ha 3epHax
GbuIBTpYyIOIIEH 3arpy3KH MO IUCTBUEM CHIT IPUITHITAHMUS;

— TpoIlecca YaCTUYHOTO OTPhIBA paHee MPUIIUMIINX YacTUll, OOPaTHOTO X
MOCTYIJIEHUss B Boay (MOX JEHCTBUEM THUAPOJUHAMUYECKUX CHUJ TIOTOKA) U
MOBTOPHOIO 3aJIep:KaHusi B 00Jiee rIyOOKO PACTIONOKEHHBIX CI0SAX 3arpy3KH.

s punbTpoBaHUs CTOYHBIX BOJ HCIOJNB3yeTCs JTabopaTopHasl YCTaHOBKA |,
cocrosimas u3 6aka 1, B KOTOpOM OCYIIECTBISAECTCS MPUTOTOBICHUE UCXOIHOM BOIBI.
Ncxognas Bojla TOTOBUTCS IMyTE€M 3aMyTHEHHS OOBIYHON BOJOMPOBOJHON BOJIBI
0CaJKOM, B3ATHIM C MPOU3BOJACTBEHHBIX (DHIBTPOB, WIH K€ MyTeM OTOOpa CTOYHOU
BOJIbI TIPOMBIIIJICHHOTO MPEATPUSTHS TIPEABAPUTEIHLHON CTAINN OYUCTKH. VcxomHas
BO/Ia B OaKke HE MUPKYJIUPYET, YTO MO3BOJISAET MOAIEPKUBATH B3BECh BO B3BEIICHHOM
cocrosHud. Jlamee B YCTaHOBKY BXOJMUT MOjENIb O€3HANOPHOIO OJHOCIOWHOIO
¢bunsTpa ¢ QunpTpyromeit 3arpy3koi 3. PerymmpoBanue pabOTHI OCYIIECTBIISETCS
MOCPEACTBOM 3aIIOPHO—PETYIHPYIOIIECH apMaTypsl 2.
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Pucynoxk 1 — YcranoBka 151 GUIBTPOBAHMS CTOYHBIX BOJ

1- Gak HMCXOAHOW CTOYHOM BOJBI, 2— BEHTHIIM; 3— OC3HAMOPHBIA (UILTP C
bunpTpyIOIIEH 3arpy3Kou.
[TopsanoknpoBegeHUusApadoOTHL:
1) U3meputs nuametp mozaenu ¢uiastpa (d).
2) BerauciauTs pabodyro iomans GuiIsTpa, M~ , HCIONIb3ys GopMyiTy:
2

F="—
4

3) 3amaBmMCh PEKOMEHIYEMOM CKOpPOCThIO (uiibTpanuu V, omnpeneauThb

PacCUYETHYIO MPOU3BOIUTEIBLHOCTh MOJEIHN PUIIbTPaA MO PopMyIie:
Q=FV

4) VYCcTaHOBUTH Ha MOJIEIM COOTBETCTBYIONIIYI0 IPOU3BOJIUTEIBHOCTD,
peryyupysi pacxoji BEHTWIeM 2 U 3amepsis 00beM oOpabaThiBaeMON BOJbI MEPHBIM
HWJIMHIPOM 32 OMPEAECICHHOE BPEMS, OTCUUTHIBAEMOE CEKYHIOMEPOM.

5) Tlocne 20 — 25 muHyT paboThl Moaenu (GUIBTPA B PACUETHOM PEKUME
nmpousBecTd OTOOP MpoO BOJBI M 3aMEPUTh KOJUYECTBO B3BEIICHHBIX BEIIECTB B
npo@uIbTpOBaHHON  skuiukoctu. g storo  Oepyr  0e330ybHBIA  (DUIBTD,
MpPEBAPUTENILHO BBICYIIEHHBIN npu Temreparype 105°C B teuenwe 1-2 4dacoB u
B3BCILICHHBIN, U MponyckalT 4yepe3 Hero 100 mi aHanu3upyeMoW CTOYHOW BOJBI.
3ateM (uUIbTp MOMENIAIOT B 3apaHee B3BEIICHHBIA OFOKC, BBICYIIMBAIOT TIPH
temreparype 105°C, oxyaxmaroT B OKCHKAaTOpe M CHOBAa  B3BEIIMUBAIOT.
BreicymiBanue, OXJaXJI€HHE U B3BCIIMBAaHUE IMOBTOPSAIOT 1O JOCTHXKCHUS
noctosiHHOM Maccel. ConepxkaHue TpyOoO AUCHEPCHBIX MPUMECEH BBIYUCISIOT TI0

dhopmyiie:

¥ :(a- b) 1000

rje a — Macca puiIbTpa ¢ 0CaJIKOM, MT;
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b — macca ¢punbTpa 6€3 ocaaka, Mr;
V — 00beM npoUIbTPOBAHHOM CTOYHOM BOIBI, MIL.

[IyHKT 5) pekoMeHyeTcsl MOBTOPUTh HE MeHee 3—X pa3 ¢ |5—MUHYTHBIMU

HHTCPBAJIOM.

6) PaccuutaTh 3 (eKT 3a7ep>kaHus B3BECTU B CIOSIX 3arpy3ku 1o hopmysie:

M, - X

100%

7) Pe3ynbpTaThl pacueToB 3aHecTd B Tadymy 1.1.
Pe3ynprarsl 3KCIepUMEHTaIbHBIX UCCIICIOBAaHUN

ConeprxaHue B3BEIIEHHBIX BEIIECTB B BOJIE, MT/JT

B [TpoOsI mocne o6paboTkH
UCXOTHOU
Bojie, M, X Xo X3

Db dext

3aJIepIKaHus
B3BECTH B
CIIOSX
3arpysku, 9, %

8) IMocTpouts rpaduk 3aBUCUMOCTH 3PGHEKTUBHOCTH OUUCTKH I, OT BPEMEHU

OUYUCTKHU Ty,
KonTpoabHbIE BONPOCHI

agbrwbE
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TexHoornueckoe Ha3HauYEHUE PUIBTPOB.
Omnpenenenue r3ppexra GuIbTpoBaHUS.
CkopocTh GUIBTPOBAHUS

OddekTt ocBerneHust BoA npu GUILTPOBAHUU.

[TpuHIMN AEHCTBUS YCTAaHOBKY 7151 GMIBTPOBAHMS CTOUYHBIX BOJI.




IIpakTuyeckas padora Ne 4
Ouenka 3¢ GpeKTHBHOCTH NMPOLECCOB 00PadOTKHU NPUPOAHOMH BOABI.

XJ1opupoBaHue

esap padoThl: N3YYUTh METOJIBI 00€33apakuBaHMs MUTHEBON BOJIBI, OBJIAJIETh
METO0M J1a0OPaTOPHOTO KOHTPOJIS 32 00€33apaKMBAHUEM BOJIbI XJIOPUPOBAHUEM.

JIist ynydieHus Ka4ecTBa U CAaHUTAPHO-3IHIEMHUOJIOTHIECKON 0€301acCHOCTH
MUTHEBOM BOJIBI MPOU3BOIAT €€ oOe33apakuBaHue. M3 TakuMX H3BECTHBIX METOJOB
o0e33apakBaHus BOJBI, KaK XJIOPUPOBAHHE, O30HUPOBAHUE, OOpaOOTKA COJISAMH
TSOKENIBIX METAJJIOB, HOAMpOBaHUE, YibTpaduOIETOBOE OOJNyYeHUe, JIEHCTBUE
MOHMBUPYIOIIEH paauanuy, yibTpa3BykKa, B HacTosIlee BpeMs Haubosee
pacnpoCTpaHEHO XJIOPUPOBAHUE.

[Ipu xmopupoBaHUM BOABI HCIIOIB3YIOT Ta3000pa3HBIA  XJIOP, XJIOPHYIO
W3BECTh, TUIIOXJIOPUT KAJIbIU, XJIOPaMUH, TUXJIOPHU30IIMAaHYPOBYIO KUCJIOTY H JIp.

MonekyaspHbIii  XJIOPp B BOJE€ THIPOJM3YETCS ¢  oOpa3oBaHUEM
XJIOPHOBATUCTOM M XJIOPUCTOBOJOPOAHOM KHCHOT. Hecrolikas XjgopHOBaTHCTas
KHCJIOTa IUCCOLMHUPYET ¢ 00pa3zoBaHueM runoxjoputHoro nona OCI:

Cl, + H,O = HOCI + HCI

HOCI=H"+ OCl

OcHOBHOE OaKTEpHUIIMIHOE JEHCTBUE OKAa3bIBAET XJIOPHOBATUCTAS KHUCJIOTA U
TUIIOXJIOPUTHBIN MOH, KOTOPHIE BMECTE BXOSIT B IOHSTUE «aKTUBHBINA XJIOP».

JloctaTtounast >p¢heKTUBHOCTh 00€33apakMBaHUSI BOJbI 3aBUCUT OT HaJWYUs
B3BCIICHHBIX  YAaCTHUI, KOJMYECTBA M BHJAA MHUKPOOPraHU3MOB, CTEIEHU
MepeMEeIINBaHUs BOJbI U JOCTATOYHON JJTUTEILHOCTH KOHTaKTa BOJIBI C XJIOPOM (B
Terioe Bpems roja - 30 MuH, B XoJoaHoe - 60 MuH).

XJop, TMOCTyHarwoImuid B BOAY, CBS3BIBACTCS  MHUKPOOPTaHU3MaMU,
OpTraHUYECKUMHU BEII[ECTBAMU u HEJIO0OKHUCICHHBIMU HEOpPraHUYECKUMU
COCIMHEHUSAMH, YTO COCTaBJISIET XJOPHOTIOaeMOCTh Bojibl. [lociie CBs3bIBaHUSA
aKTUBHOTO XJIOpa B BOJI€ JOJDKHO OCTaThbCSl HEKOTOPOE KOJIMYECTBO OCTATOYHOIO
cBoOomHOro xmopa. OOe33apakvBaHWE BOJBI CUMTACTCS HAJICKHBIM, €CIIH
OCTaTOYHBINA CBOOOIHBIN XJ10p coctarmser 0,3-0,5 mr/.

Xoa padoTsI

Opuenmupogouroe onpeoenenue 0CmamoyHo2o c80000H020 X10pa

Hccnemyemyro Boay B KommdecTse 10 cv® HaIMBAIOT B POGUPKY, IPHOABISIOT
I mi 10 %-noro pactBopa Hoauaa kanmus u 0,5 mu 1 %-Horo pactBopa Kpaxmaa.
[TepememmBarOT coAepP>KMMOE MPOOUPKU BCTPSAXUBAHUEM U PACCMATPUBAIOT CTETICHb
OKpacKH HaJ JINCTOM OeJioi Oymaru.

KonudecTBo Xxj0pa onpeaeastoT UCXOs U3 OKPACKU pacTBOpa:

. enBa 3ameTHas cuHesa - 0,05 Mr/a1 ocTaTOYHOTO XJI0pa;

. CJIeTKa CHMHeBaTas okpacka - 0,1 mr/m;

. cBeTiio-cuHsas - 0,2 mr/i;
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. cunsg - 0,3 mr/m;

. ryctas cussis - 0,5 mr/m;

. CHUHe-uepHas (He BUJIHO JHA MPoOHUpKH) - 1 u Gonee mr/i.

Onpedenenue ocmamouynozo c80000HO20 XJIOpPA MUMPOBAHUEM MEMUIOBbIM
OPAHICEBIM.

Meron OCHOBaH Ha OKHCJIEHUU CBOOOJTHBIM XJIOPOM KPAacCUTENs] METHUIOBOIO
OpaHXeBoro. AHanu3upyeMyro Boay B kojuudectBe 100 cM® oMeraT B
dapdopoByro HaimKky, M00aBISIOT 2-3 Kariu S5H pacTBOpa COJSHOW KHUCIOTHI H,
nometuBas, 661cTpo TUTPYIOT 0,005 %-HBIM PaCTBOPOM METHUIIOBOTO OPAH)KEBOTO 710
MOSBJICHUS] HEUCUE3AOIIEN pO30BOM OKPACKH.

Cojepxanre CBOGOIHOTO OCTATOYHOTO XJIOPA B MI/AM°, BBIYUCISIOT 10
dbopmyre 1:

X = 0,04 + (& -0,0217) 1000

v , (1)

rae ¢ - komumuectBo 0,005 %-HOro pactBopa METHIIOBOTO OPaHXEBOTO,
M3pPACXOJOBAHHOTO HA TUTPOBAHUE, MJT;

0,0217 - Tutp pacTBOpa METUIOBOI'O OPAHKEBOTO;

0,04 - smnmpuueckuit ko HUIMeHT;

V -00beM BOJIBI, B3SITHIN JJI aHAK3a, MJI.

KonTpoabHbIE BONPOCHI

1. YTo BKIIIOYAIOT XUMHUYECKHE MOKA3aTESIIM MUTHEBOU BOIBI?

2. KakoBO THWIrHMEHMYECKOE 3HAYCHUE XHUMHUYECKUX II0Ka3aTeliel IMUThEBOU
BOJIbI?

3. Kakue nokasarenu OnpenesisitoT 3arpsi3HeHUE MUTHEBOU BOABI?

4. Yto Takoe 06e33apakMBaHUE MUTHEBOW BOJIbI?

5. Kak onpenensiercs 3ppeKTUBHOCTh 00€33apaKuBaHus TUTHEBOM BOBI?
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IIpakTuyeckas padbora Ne 5
Ouenka 3¢ GpeKTHBHOCTH NMPOLECCOB 00PadOTKHU NPUPOAHOMH BOABI.

O30HupoBanue

IIpouecc  o30HUpOBaHMA  MOKeT  ObITb  pa3lejeH Ha  [JBa
nocJie0BaTeJbHbIX ITAamNAa:

[leppuyHOE M BTOPHUYHOE WM O30H BBOJUTHCA EIUHOBPEMEHHO IIPH
OKOHYATENbHON 00paboTke BOabl (mocie ¢GuiabTpoB). O30H BO BCEX Clydasx
OKHUCJISIET Ha3BaHHbIE BBINIE COEIWHEHHS, TMPUBOAS K HX PACUICIUICHHUIO,
CONPOBOXK/IAIOIIEMYCS HCYE3HOBEHUEM MPUBKYCOB U 3aI1aXO0B.

Takum 00pa3oM MPOUCXOAUT HEUTpamu3alMs BEIIECTB MYTEM CBOEro poja
«XOJIOOHOTO CKUTaHWs». Mexay TeM XJIOp OCTaBsIeT MHOrJa B BOJE
crelupuUeckuil 3anax; Mo-BUIUMOMY, 3TO OCOOEHHO YacTO MPOUCXOAMUT C BOAAMHU
MaJIOMUHEPAITM30BAaHHBIMHU.

[lo cpaBHEHHIO € JpPYIMMH OKHCIUTENISAMH O30H oOOdazaer psjaoMm
npeumyiiects. Tak, O6marogaps 0ojiee BICOKOM OKUCIUTENBHOM CIIOCOOHOCTH, 030H
B COCTOSIHMM JICHICTBOBATHh HA TAKHE COECAMHEHMS, KOTOPbIE HE MOINATHCS JACHCTBUIO
APYTUX XUMHUYECKUX peareHToB. OOpaboTKka BOABI U30BITOYHBIM KOJIMUYECTBOM 030HA
HE BJICYET 32 COOOM HUKAKUX HEXKEIATENbHBIX SBICHHI: H30BITOYHBINA O30H, OyIy4un
HECTOMKHM, CHOBA IPEBPAILAETCA B KUCIOPO/I B TEUEHUE HECKOIBKUX MUHYT.

O30HHpOBaHUE HE CO3JAET JIONOJHUTEIBHBIX WIH 3aMEIIAIOIINX COCTHHEHHI,
TOrJa Kak XJOp JaeT C HEKOTOPbIMM BELIECTBAMU CIIOKHBIE COEIMHEHMS,
BBI3BIBAIOIINE MOSBJICHHS BECbMA PE3KUX 3aMaxoB. TUIMHUYHBIM MPUMEPOM SIBIISAETCS
xjiopdeHos, 00pa3yromuiicss mpu 00pabOTKEe XJIOPOM BOJLI MMEKIIEH MpUMEChH
(heHOJIOoB.

B oatux caywasx xjopupoBaHHas BOJa NPUOOpPETaeT BEChbMa HEMPHUSTHHIC
MPUBKYCHI M 3amaxu, Jaxe eciii (PEHOJbI MPUCYTCBYIOT B HUYTOXKHOM MPOMOPIUU
1:100000.

Nmenno nmoatomy 'OCT 2874-54 B uucie NOMOJHUTEIBHBIX TPEOOBaHUH K
KauecTBY  NHUTHEBOM  BOJBI  YCTaHAaBIMBAaeT  HEOOXOIMMOCTh  OTCYTCBUSA
XJIOP(EHOJIBHBIX 3aMaX0B MPU XJIOPUPOBAHUU BOIBI.

B mnpenBaputenbHO XJIOpUpOBaHHOM Bojie r. Huubl 3aMedann HEKOTOPBIN
3anax xjopdenona. OgHako nociae 030HUPOBaHMS (HUILTPOBAHHOM BOJABI 3TOT 3amax
HUKOTrla He HaOojajcs 3a Bce BpeMsl S55-JeTHEH 3KCIUTyaTallid O30HUPYIOIIeH
YCTaHOBKH

Ho u npu otcyrcTBUM (DEHONBHBIX 3arpsA3HEHUHUN XJIOPUPOBAHHUE BbI3HIBACT
YCUJIEHHE TIPUBKYCA U 3ariaxa UCXOAHOU BOAbl. Tak, Ha BOCTOYHOU BOAOIIPOBOAHOM
ctaHMu B MockBe 00paboTKa BOJBI XJIOPOM, Kak MpaBUJIO, Bellda K YCHUJICHHUIO
OONTOHO-TUHUCTBIX 3allaxOB BOJKCKOW BOAbI. [locie 030HMpOBaHUS Ha OMBITHOM
yctaHoBke ngo3amu 0,5-1 wMr/m 5Ttu 3amaxsl BOABl MHTEHCHUBHOCTHIO 3 Oaia

ITOJITHOCTBIO MCUC3aJIN.
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Pazbasnenue 60()bl, npu Kkomopom ucuezaem 3anax ¢ NOMOulbto O30HA
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A — MHTEHCUBHOCTH 3amaxa 10 O30HUPOBAHUAA,
B —To XK€, IOCJIC O30HNPOBAHMSI, C-mo KC, ITIOCJIC XJIOPHUPOBAHUA

Bamaxu: D m E — 3arxumeni; F — actin-condiens; G - actin-griesens; H — actin-
creataceus; | — actin-coelicolor

HUccaenoBanue

O30H sBIAETCS OYCHH MOIIHBIM JAE3WHOUIMPYIONIMM cpeactBoM. B tabmmime 1
cpaBHuBatoTcsi  KB-3HaueHus  (KOHIEHTpalus ¥ Bpems)  pa3IMYHBIX
TIE3UH(PUITUPYIONINX CPEIICTB IS I€3aKTUBAIIIN BUPYCOB.

XJ0p MOAXOAMT sl J€3aKTUBALMM OaKTepUil WU BHPYCOB, HO HE MOXKET OBITh
HCIIOJIB30BaH, YTOOBI ICAKTUBUPOBATH MIPOCTEHIIINX.

B tabnuiie 2 nokazana ckopocts ne3uHpexunn Giardia cyst.

B aT1oii Tabnuiie Bl MOXKETE YBUIETh, YTO XJIOP M XJIOPAMHH MUMEIOT 0oJjiee HU3KUE
KB-3Hauenus. DTo  o03HayaeT, 4YTO O30H SBIsETCA  0ojiee  MOUIHBIM
NE3UHPUITUPYIOIIUM CPEACTBOM, YTOOBI I€3aKTUBUPOBATH 3TOT MUKPOOPTAHHU3M.
[Ipocreitmme Cryptosporidium MpakTUYECKH HE JCAaKTUBUPYETCS XJIOPOM U
XJIOPAMHUHOM.

KB-3Hauenus 151 Ae3aKTUBAIMU XJIopa KoseomtoTes B peaenax ot 3000 go 4000 mr
MuH / 11 Jy1s1 1-1ora ne3aktuBanuu (= 90% neakTuBaiun).

Tadamma 1: KB-3HaveHusi [AJs1 [A€3aKTHBALMM BHPYCOB PA3JIMYHBIMH
Ae3UH(PUIHPYIOIIMMHU CPeICTBAMH

Hesundumupyromee | Enuauna | O0e33apaxuBaHue

CPEICTBO U3MEPCHUS
2-J110T 3-mor | 4-nor

Xnop* MT *13 4 7
MUWH/TT

XnopamMuH™* MT * 1643 1067 1491
MUWH/TT

Jnokcun xjaopa*** | mr *14.2 12.8 25.1
MUWH/J
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O3o0H MT 0.5 0.8 1.0
MUH/JT

Ynbrpaduoner MB 21 36 -
c/em2

* lanapie momydeHbl npu Temmeparype 10*C, pHB nuamasone 6-9 u cBOOOAHBIN

xyop 0.2 — 0.5 mr/m.

**Jlanuble mosrydensl npu Temnepatype 10*C u pH 8.
*#% Jlannable momydeHsl npu Temneparype 10*C u pH 6-9.

Tadumuma 2: KB-3navenuss aas uHakTuBanum Giardia cyst pasju4HbIMH
Ae3UH(PUIHPYHIIMMHA CPeICTBAMH

Hesundurnupyromee | O6e33apaxuBanue (Mr * MUH/)
CpEIICTBO

0.5-nor 1-nor| 1.5- 2-110T 2.5- 3-n0r

Jor Jor

Xiop* 17 35 52 69 87 104
XaopamMuH** 310 615 930 1.230 1.540 |1.850
Juoxcupg xnopa*** | 4 7.7 12 15 19 23
O30H 0.23 048 |0.72 |0.95 1.2 1.43

* lanubie moydeHsl mipu Temmeparype 10*C, pH 7 u cBOOOMHBIN XJIOp paBeH WA

mensbiie 0.4 mr/i.

**Jlanable osrydens! pu Temneparype 10*C u pH 6-9.
4 Jlannple nomyuyensl npu temiepatype 10*C u pH 6-9.

HpCI/IMYHICCTBO O30Ha MABJICTCA TO, YTO OH MHUHHMAJIBHO BJIIMACT Ha pH u

TEMIIEPATYPY.
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Tem He MeHee, paCTBOPUMOCTh 030HA YMEHBIIIACTCS TTPH MOBBIIICHUH TEMIIEPATYPHI,
ypoBeHb ne3uH(pexuun yBeanuusaior npu 10 © C. B auanazone 0 - 30 © C, aTu nBa
(akTOpa yMEHBIIIAIOT IPYT ApyTa.

CkopocTh 00€33apakMBaHre 030HOM TOYTH HE M3MeHsAeTcd B Auana3zoHe pH or 6 -
8,5.

JIJIsi HEKOTOpPBIX PE3UCTEHTHBIX MHUKpoopraHu3MmoB (Takux kak Giardia Muris),
CKOPOCTb JIE3UH(PEKIINH YBETUUUBAETCS TP 00siee BHICOKUX 3HaueHusax pH.

JIJist IpyTuX BUAOB MUKPOOPTAaHU3MOB, BCE HA0OOPOT.

BapuaHTbl TeXHHYECKHMX pelIeHu

I[J'DI OYMUCTKH U JOOYUCTKH BOJbI paCCMOTPHUTE BOSMOKHOCTb BHCAPCHHA O30HATOPOB
JJIA BOIBI.

OHHpEl}ICB Ha OIIBIT pa6OTBI, MBI MOXKCM IIPCATOKUTL YCTAHOBKY O30HHPOBAHUA I10J
Balllk HYXX/BI.

HOJIy‘-II/ITI) KOHCYJIbTAllUIO II0 O30HAaTOpaM, Bbl MOXKCTC IIYTCM 3aIlOJIHCHUA
OIIPOCHOT'O JIHUCTA WU CBA3aBIIMCH C HAMM.

39



IIpakTHyeckas padbora Ne 6

Ouenka 3¢ GeKTHBHOCTH NPoLecca CTAOMIN3ALUOHHON 0TPA0OOTKH BOABI

JUist  3amuThl  BOJOMPOBOAHBIX TPYyO OT KOPPO3MM M HMHKPYCTallUU
(COJICOTIOKEHUS) CACAYET MPeayCMaTpUBaTh CTAOMIIM3AIMOHHYI0 00paOOTKY BOJIbI,
HEO0OXOIUMOCTh KOTOPOW YCTaHABIMBAETCSA HA OCHOBAaHMM XUMHUYECKOTO aHajau3a
BOJIbI 1 TEXHOJIOTUYECKUX MCCIIEIOBAHHM 110 OLIEHKE arpeCCUBHOCTH BOJBI.

[Ipu ompeneneHUM HEOOXOIUMOCTH CTAOWIM3AITMOHHOW OOpaOOTKH BOJIBI
ClIeyeT YYWUTHIBAaTh HM3MEHEHHE €€ KadyecTBa B pe3yjbTaTe MPeAlIeCTBYIOMEH
00paboTKH (KoaryJaupoBaHHE, YMITYeHHEe, 00e3Kene3nBanne, o0e3MapraHileBaHuE,
asparius u ap.).

JUist ctabunu3aliMOHHONM 00paOOTKU BOABI JOJKHBI MPUMEHSTHCS: OTKPBITAS
a’panusi  BOABI, (QWIbTpAllMsg Yepe3 MaTepHalibl, BBIACIAIONINE IICIOYHBIC
cyOCTaHIIUM, WM BBEJCHUE B BOJY IEIOYHBIX PEAreHTOB (M3BECTH, COJIbI MM HX
cmecu). [lpu sToM cregyer mpeaycMaTpuBaTh BBEACHHUE IIEJIOYHBIX PEareHTOB B
cMecuTenb reped GuiabTpaMd U B (QWIBTPOBAHHYIO BOJY I€pe]] BTOPUYHBIM
XJIOPUPOBAHUEM.

[Ipu crabunuzanmoHHOW 00pabOTKE BOJBI MOCPEIACTBOM (UIBTPOBAHUS B
KauecTBe QUIBTPYIOIIEH 3arpy3KH CIeAyeT MPUMEHATh TPaHyJIUPOBAHHBIN KapOOHAT
KaJIbIIHsI (M3BECTHSK, MPaMop) WIIH MOTyO00XKEHHBIN JOJTOMUT MPHU HEUTpaTU3alun
BOJIbI C BEICOKMM 3HaUYe€HHEM ypoBHs pH.

[Ipu BeICOKOM coaepkaHuu kenesa (bosiee 5 mr/in) u maprania (6osee 3 mr/i)
TpeOyeTcsl pasliefieHUe TMPOIECCOB O0e3KeNe3uBaHusT U 00€3MapraHieBaHUS OT
CTaOMIIN3AIMOHHON 00paOOTKH BOJBI.

Crabunu3aunoHHas oOpaboTKa BOAbBI C NMPUMEHEHHEM THIPOOKHCEH (Takxke
COJIbI) JOJKHA MPUMEHSATHCS TPH MPOU3BOAUTEIHLHOCTH ycTaHOBOK Oosiee 10 000
M/CyT.

Jlist oOpa3oBaHMs 3alIUTHOTO CJIOSI Ha TPyOax C IEIbI0 MPEJOTBPAIICHUS
KOppO3uu U 00pa30oBaHUs COJICOTIIOKEHUN HEOOXOIUMO LIEHTPAIU30BAHHO BBOAMTH
B ONpPENENEHHBIX CIy4dasx MPOIMOPIMOHATIBFHO pPAacXoly BOABI COJIM MOHO- H
nouPocPOpPHBIX KHUCIOT, KPEMHHUEBBIX KHCIOT W HX COJIEM WM CMECel 3THX
BELIECTB.
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[Ipunoxenue A
MunuctepcTBO 00pa3oBaHus U Hayku YensOMHCKOM obsacTu
['ocynapcTBeHHOE 010 1KETHOE MPO(HECCHOHABHOE 00Pa30BaTENbHOE YUPEKICHHE
«HOxHO-YpajabCKHil rOCYyIapCTBEHHbIH TEXHUYECKUHN KOJLJIEIAD»

OTYET
10 BBITIOJIHEHUIO JIA0OPATOPHBIX padOT

MK 03.01. O4yucTKa ¥ KOHTPOJIb Ka4eCTBa NPUPOAHBIX U CTOYHBIX BOJ

Boinmoaunu:

['pymma:

IIposepuu:

Yensounck, 20
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