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1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOHJ OIEHOYHBIX CPEACTB (OIIEHOYHBIE MaTEPHAIIbl) BKIIOUYACT B ceOsI KOHTPOJIbHBIC 3a7a-
(M) BOMPOCHI, KOTOPBIE MOTYT OBITh MPEUIOKEHbl 00ydaroneMycs B paMKaxX TEKYILEro

KOHTPOJISI YCIIEBAEMOCTH U IPOMEXYTOUYHOM aTTeCTallMU MO JUCLUUIUIMHE (MOAYII0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTH TOCTHKEHUE 00Yy4aroIUMCs TUIaHU-
PYEMBIX pe3yabTaToOB O0YYEHHUS MO AUCLUUIUIMHE (MOJYJIO), YCTAHOBIEHHBIX B COOTBETCTBYIOIIEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMITETEHIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON IPOrPAMMBIL.

ITonmaBIC HAaMEHOBAHUS KOMHGTCHI_[I/Iﬁ W MHAUKATOPOB UX IPCACTABJICHLI B OGH_IGI;’I Xapak-

TEPUCTHUKE OCHOBHOM MPO(heCcCHOHATBLHOM 00pa30BaTEIbHON MPOTPaMMBbI.

2. Ol_[eHO‘IHLIe cpeacrsa (OIIeHO‘IHble MaTepl/IaJIbl) AJIHA TIPOBEACHUA TEKYILIECT0

KOHTPOJISl YCIIEBAEeMOCTH 00y4ar0IIMXCH M0 JUCHUILINHE (MOAYJII0)

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (M) BOMPOCOB I OLeHKH COPMHPOBAHHOCTH KOM-
nereHuun IK-3 (koHTpoIMpyeMbIii HHAMKATOP HocTH:KeHUs KomneTenuu TTK-3.1)

©oN R wDdE
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17.
18.
19.
20.
21.
22.
23.
24.
25.

Knaccugukaius MeTo/10B yMsr4eHus BoIbl
TepMuyeckuii METOJ, yMAT4E€HUS BOJbI
W3BecTkoBaHue BoAbI. [lekapOoHu3anus
N3BECTKOBO-COIOBBIN METO/ YMSATYEHUS BOBI.
Enxo-HaTpOBBIN METOM yMAT4EHUS BOABI
ConoBO-HATPUEBBIM METO/T yMSITYEHHS BOJIbI
bapueBblil METO YMATYEHUS BOJBI

OxkcanaTHbIN METOJ yMATYEHUS BOJIbI

Cxema HanopHO! BOJLOYMATYUTEIbHOU YCTaHOBKH

. Buxpesou peakrop

. Cxema peareHTHOTo yMSIr4€HHUs BOJbI C OCBETIUTEIEM

. OcBeTnurens 1715 yMAr4eHus BoAbl KOHCTpyKuu npod. E.® . Kypraesa

. TepMO-XUMHUYECKUI METO YMATYEHUS BOBI

. MaruuTtHas o0paOoTka BOJIbI IS IPEAYIPEKICHHUS HAKUTIE00pa30BaHUS

. YMmsrueHnue BoJpl KaTHOHUpOBaHUEM. CyITHOCTh MeTO1a

. Ilonnas u paGouyast oOMEHHasi eMKOCTb KaTHOHHUTA. /IUTENbHOCTh MEXpereHepaliOHHOTO

nepuoaa
Karnonuts! u ux cBoicTBa

YMsArdeHue Bo/ibl HATpUH-KaTHOHUPOBAHUEM

[Tpunumn paboThl HATPUNH-KaTHOHUTOBOTO (GHIIBTPA C MPOTUBOTOYHON pereHepanuei
JIByxcTylneHuaToe HaTpUi-KaTHOHNUPOBAHHE

Bonopoa-HaTpuil-kaTHOHUTOBOE yMSTYEHUE BOJIbI. XHUMHU3M METOAA

[TapannenpHOE BOIOPOA-HATPHUI KATHOHUPOBAHKE

[TocnenoBarenbHOE BOLOPOA-HATPUI KATUOHUPOBAHNE

CoBMecTHOE BOAOPOA-HATPUI KATHOHUPOBAHHE

Bonopon-nHatpuii KaTHOHMpPOBAaHUE C TOJIOAHOM pereHepanuell BOJOPOJI-KaTHOHUTOBBIX
¢GuIBETPOB
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26. PacueT ¢puiabTpOB NMpu BOAOPOA-HATPUN KATHOHUPOBAHUHT

27. YMsryeHue BoJibl HAaTpUIi-XJI0p-HOHUPOBAHHEM

28. 13BeCTKOBO-KATHOHUTOBBIN METOJ YMSTUCHUS BOJIBI

29. BcioMorarenbHbIE yCTPOKWCTBA KATHOHUTOBBIX YCTaHOBOK. CXeMa COJIEBOTO XO0351CTBA

30. BcnomorarenpHbIe yCTPOMCTBA KATHOHUTOBBIX YCTAaHOBOK. CXeMa KUCIIOTHOTO X03SHCTBA

31. Metoapl onpecHeHHs M 0OeccoMBanus Boabl. X knaccudukarus

32. JlucTuiisius BoIbl

33. Kpucramim3aoHHbIH METO/T OTIPECHEHUS BOJIbI

34. MeToj reTMoonpecHEHUs BOIbI

35. MoHOOOMEHHBIN METO]T OTIPECHEHHSI U 00€CCOTMBAHUS BOJIBI

36. ®unbTpsel cmemanHoro aeicTeus (OCII)

37. ®unbtpsl @CJ] ¢ BEIHOCHOH pereHepanueii

38. Cxema pearentnoro xo3siicrea NaOH

39. OnpecHeHue BOJIbI AIEKTPOANATUZOM

40. Cxembl pabOTBl  ANEKTPOAMANU3HBIX  YCTAaHOBOK: MPSAMOTOYHAS, IHPKYISILIHOHHO-
MOPLUUOHHAS, HUPKYISUOHHAS

41. I'azoruzipaTHOE ONPECHEHUE BOJIbI

42. TeopeTndeckue OCHOBBI 0OpAaTHOTO OCMOCa

43. Cxema 00paTHO-OCMOTHYECKOW YCTaHOBKH

44, Bunpl 1 IPUYMHBI 3apacTaHust TPYO U 000pyAOBaHUS

45. CtabmbHOCTH BOABL. [lokazaTenu cTabuiIbHOCTH

46. CrabunuzanronHast 00paboTKa BOJbI MPU OTPUIIATSTLHOM UHACKCE HACKHIIICHHS

47. Crabunu3anonHas 00paboTKa BOJIbI P MOJIOKUTEILHOM HHICKCE HACBIIIICHHS

48. IIpumenenue rexcameradocdara HaTpus U Tpunoiaudocdara HaTpus I CTAOMIM3AIUOH-
HOM 00pabOTKU BOBI

49. MarauTHast 00paboTKa BO/IbI € IEJIbI0 CTA0MIIN3aLUU

50. YapTpa3ByKOBas cTa0MIIM3AIIMOHHAS 00PabOTKa BOIBI

51. O6paboTKa oxJyIaXxaaromei BOAbl OT OUOJIOTUYECKUX OOpacTaHui

52. Vcrionp30BaHue TUTIOXJIOPUTA HATPHUS TSI 00paOOTKH OXJIaXK A0S BOIBI

3. OueHoYHbIe cpecTBa (OLEHOYHbIe MATEPUAJIBI) ISl IPOBEEHUS POMEKY-
TOYHOI aTTecTalui 00Yy4arUIUXCs M0 JMCHUIINHE (MOIYJII0)

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (/M) BONPOCOB JIsl OLeHKH CPOPMHPOBAHHOCTH KOM-
nereduuu [K-3 (koHTpoIMpyeMblit HHAUKATOP AocTHKeHus1 kKomneTenmun [TK-3.1)
1

Yem 00yc/1aBJIMBAETCSl BpEMEHHAas! 5KeCTKOCTh IIPUPOJIHOI BOBI
1. runpoxapOoHaTamMu U KapOOHATAMU HATPUS U KaJIHS
2. cynbdaraMu U XJIOpUIAMA
3. CyMMOil KaTHOHOB Ca?" u Mg**
4. tuapokapOOHATaAMHU Ca® u l\/Ig2+

2

O01as KeCcTKOCTH BOJAbI 00YCJIABJINBACTCH

. CYMMOH KaTHOHOB Ca®* u Mg**
cymMmoit katronos Ca?* i Na®*
. CaS0y, MgSO4, CaC|2, MgC|2
. C&(HCOg)z, Mg(HCO3)2, CaCOs, I\/IgC03

AW —
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CylIHOCTH PeareHTHOIr0 MeTo/1a YMATYeHH sl 3aKJII0YAeTCs
1. B ynmajzeHuUU KaTHOHOB Ca® u Mg2+ Ha KaTHOHOBBIX (PMIIBTpax
B ynanenuu katnonos Na* u H' Ha KaTHOHOBBIX QUIBTpax
3. B ynanenun katnoHos Ca?* u Mg®" py OMOLIH peareHToB, MEpPEBOSIIMX UX B HEPACTBOPH-
MO€ COEIMHEHUE
4. B ymaJleHUH KaTHOHOB Ca® u Mg2+ npu oMoty coneit Na™ nitM CHITbHBIX KHCIIOT
4

Kaxkoii u3 MeT0/10B He OTHOCUTCS K METO/1aM PeareHTHOro yMsAr4eHus
N3BECTKOBBIN, M3BECTKOBO-COJIOBBIM
€IKOHATPOBBIN, U3BECTKOBBII
docdarnblii, OapreBbIi
cyNb(aTHBIN, XJTOPUTHBIA

N

NS

5
N3BecTKOBBI MeTO NPUMEHAETCH
JUTSL yCTpaHEHUs U3 BOJIBI KapOOHATHOM )KECTKOCTH
JUTSI TIOJTHOTO YCTPAHEHUS KECTKOCTU BOJIbI
JUIsl yCTpaHEHUs HeKapOOHATHOM KECTKOCTH
JUTSI TIEPEeBO/1a KaIbIMEeBOM HEKapOOHATHOW KECTKOCTH B HATPUEBYIO HEKApOOHATHYIO

NS

6
KosmnuecTBo ymMsiruaeMoii BoJibl B % npu padoTe CTAHIMU HA X031 CTBEHHO-NIMTHEBOI BOI0-
MPOBOJ ONpe/easieTcsi 3ABUCUMOCTBIO, 111 XKoycx — JKECTKOCTh UCXOIHOM BOJIBI; XKy — HKECTKOCTh
BOJIbI, IOCTYNAIOMIEN B CETh; XKoy — KECTKOCTH YMATYEHHOU BOJIBI

K ——IK
1 Q, =l e e .100%
g }KOHCX + KO}'
XK+ K
2. Q — oucx oc .100%
g }KOHCX + KO}'
K ——IK
3. Qy = L}K“ -100%
oucx - oy
}K‘OLICX - }R.U

7
Yemy paBHa 0011as1 }KeCTKOCTb BOJbI 2K, TPH CIETYIONINX TaHHBIX Ca?* =140.3 mr/nu Mg2+ =
60.8 mr/n (atomuas macca Ca = 40.8, Mg = 24.3)
1. X, = 6.3 Mmr-okB/n
2. XK, =9.0 Mr-oxBs/n
3. X, =12.0 Mr-3xB/n
4, K,=15.2 mr-oxB/1
8
Yemy paBHA BpeMEHHAs KeCTKOCTb BOJbI TP CIEAYIOMUX TaHHBIX: Ca* =70.1 mr/n u Mg2+ =
60.8 mr/i, HCO3 = 183 mr/i, Cl = 70.9 mr/x, aromubie Maccnr: Ca = 40.8, Mg=243,H=1,C=
12,0=16,Cl=35.45
1. XKi=2 mroks/n
2. XK =3 Mroks/n
3. K= 8.5 Mmr-oxB/1
4. XK =15.5Mr-oks/a
9
Yemy paBHA NOCTOSTHHAS KECTKOCTH BO/BI TIPU CIEIYIOIINX JAHHBIX Ca* =70.1 mr/n u Mg2+ =
48.6 mr/n, HCO3; = 244 wmr/n, atomubie macchl: Ca=40.8, Mg=243, H=1,C=12,0=16



Ky = 4 Mr-oKB/I

Kix = 3.5 Mr-sxB/n
Ky = 7.5 Mr-skB/1
Kk = 11 Mr-oKB/1

S
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J1s1 yero BBoauTcs B Boay coga Na,CO; npu U3BeCTKOBO-COI0BOM YMSATYeHUH BOJIbI
1. nns ycrpaHeHUs KaiblHeBOW HEKapOOHATHOMN )KECTKOCTHU
2. Ui yCTpaHEHHs KaJbIIMEBOH U MarHueBoi KapOOHATHON KECTKOCTH
3. s yCTpaHEHUS MarHMEeBOW HEKapOOHATHOMN )KECTKOCTH
4. nns ycTpaHEHUsS MarHHUEeBOW KapOOHATHON KECTKOCTU

11

BeJinuMHA 0CTATOYHOM KECTKOCTHU MPH U3BECTKOBO-COI0BOM YMSATYeHUH

K, =0.1-0.01 mr-oxB/1
K, =0.1-0.5 Mr-okB/1
K, =0.8-1.0 Mr-okB/1
XK, =2.0-5.0 Mmr-3kB/1

PwdE

12
BenuuuHa 0cTaTOYHOM KeCTKOCTH Oy/1eT MUHUMAJIbHOM NIPH M3BECTKOBOM YMSATYeHUHU
P HEOOJTBIION )KECTKOCTH HCXOTHOM BOJIBI
MIPU 3HAYUTEIHHOM KapOOHATHOM KECTKOCTH UCXOIHOU BOJIBI
IIPH IBOMHOM U30BITKE PEareHTOB, BBOJUMBIX B BOJIY
pyu HEOOJBIIIOM HEJIOCTATKE PEareHTOB, BBOJAUMBIX B BOJY
13
JJ1s1 4ero BBOAUTCS KOATYJISIHT IIPH M3BECTKOBO-COJI0BOM YMSATY€eHUH BO/bI
JUISL COKPAILICHUS 03 PEAr€HTOB
JUIsl yCTpaHEHUsl TOPMO3SIIET0 ACHCTBUS OPTaHUKHU
JUISL YMEHBILICHUS COJIECOAEPKAHUS BOJIbI
JUISL CHU>KEHUSL KOJIMYECTBA XJIOPUJIOB

NS

NN

14

Jas ykpynHenusi kpucrauioB CaCO3 u Mg(OH)2 npu u3BeCTKOBO-CO0BOM YMSATY€eHUH B
BOJlY BBOJIAIT

1. Al(SOy)s
2. NaOH

3. FeSO,

4. NaCl

15
PanuonanbHas 00,1aCTh NPUMEHEHUS] €IKOHATPOBOI0 METOAA YMSATYeHHU.
1. korma obpa3oBasIeiics coabl pu pacraje ruapokapobonaToB u CO, XBaTaeT i yCTpaHSHUS
KaJbI[MEBOI HEKapOOHATHOM KECTKOCTH

2. Korja oOpa3oBaBIIEHCS COBI IPH pacmajie THIPOKApOOHATOB XBATACT JIJIsl YCTPAHCHUS MarHu-
€BOI HeKapOOHATHOM JKECTKOCTH
KOT/Ia KOJIMYECTBO THAPOKAPOOHATOB HAMHOT'O MEHBIIIE, YeM CYIb()ATOB U XJIOPUIOB
KOT'Jla B BOJIE OTCYTCTBYET CBOOO/IHAS YTICKUCIOTA

16

Hw

MoxHo 1 INPUMCHATH 6apI/ICBBII71 MCTO JIs1 YMATYCHUA X03-IIUTHEBOI BOJBI

MOXXHO

HCJIb34

MOXXHO, €CJIN Tpe6yeTC${ 1 JOTIOJIHUTCIIBHOC obeccoMBaHue BObI
MOKHO, HO 10pOro

NS
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Korna npuMeHstoT ciupakTopsl (KaMepbl peakiun) B cxeme OpeareHTHOro yMAr4eHus BObI

KOT'JIa BEICOKOE COJICp)KAaHUE B3BECU B UCXOJHOU BOJIC
Koraa coaepkanue Ca 06oble KapOOHATHOM KECTKOCTH, a coaepkanue Mg He G6omee 15 mr/n
KOT'J1a KaJbI[MeBas )KeCTKOCTh HEBEIIMKA, a COJIEpKaHue KaJbIis B BoJie He Oonee 80 mr/a
TOJILKO JUISl yMSATYCHUS TIOBEPXHOCTHBIX BOJI
18

Kaxkoe oTiinyue ckopbIX GUIBTPOB B cXeMaX YMSATYEHHS OT CX€M OCBETJIEHHs BOIbI
JIPEHAKHASI CHCTEMa MAJIOTO COTPOTHUBIICHUS
JpEHa)KHas! CHCTEMA U3 TOPUCTOTO MOJIMMEpOETOHA
JIOTIOTHUTEIbHAS TIOBEPXHOCTHASI MPOJIMBKA (PHIIETpA
10/1a4a WCXOTHOW BOJIbI CHH3Y BBEPX

AN s

NS

19

Ha yeM ocHOBaH KAaTHOHHUTOBBLIH CIIOCO0 YMATYCHHUSA BOAbI

Ha nepeBozie noHos Ca’* 1 Mg”" B pakTHUECKH HepaCTBOPHMBIE COCIHHEHHS
2+ 2+ + gt

Ha oomeHe Ca™ u MQ”" nHa aktuBHble rpynmnsl (Na', H') KaTHOHOBBIX MaTepuaioB
2+ 2+ - 3

Ha oomene Ca” u Mg“" na rpynmnsl (OH , HCO3 ) KaTHOHOBBIX MaTepUaIOB

Ha COpOIMH HOHOB Ca® u Mg2+ Ha COpOIMOHHBIX (UIBTPaX
20

L

IIpu Na-kaTHOHOBOM YMSAIr4eHUH BOJbI

1. KeCTKOCTb yCTpaHsEeTCA, a MEIOYHOCTh OCTACTCS SKBUBAICHTHON KapOOHATHOM KECTKOCTH

2. JKECTKOCTb U IIEIIOYHOCTh YCTPAHSAIOTCS

3. ycTpaHseTcs TOJIBKO KapOOHATHAs )KECTKOCTD, a IEIOYHOCTh CTAHOBUTCS PABHOM KapOOHATHOM
JKECTKOCTHU

4. ycTpaHsercs TOJIbKO KapOOHATHAsI )KECTKOCTb U IIEIOYHOCTH BObI
21

le/l H-xaTnoHUTOBOM YMATYECHUU BOAbI

1. mosmyyaercs KMCIbI UIABTPAT 3a CUET MOJYyYEHHUsS] MUHEPAIbHBIX KUCIOT B KOJINYECTBE HKBHUBA-
JICHTHOM COJIEP>KaHUIO CYIb(aTOB U XJIOPHUIOB

2. moxydaeTcsl MIEeIOYHOM (QUIBTpAT 3a CUeT pacraja I'MApPOKapOOHAaTOB U yIaJEeHUs CBOOOIHOMN
YTIIEKUCIOTHI

3. mosy4JaeTcst KUCIbIi (GUIIBTPAT 3a CYET paciajia ruapoKkapOoOHaTOB U noxydeHus cBoboaHoit CO;
4. monyvaercs LIEJOYHOM (UIBTPAT, T.K. LIEJOYHOCTh OCTAETCSl SKBUBAJEHTHOM KapOOHATHOM

KECTKOCTH
22

YT10 TaKoe MOJHAA 00MEHHASA CIIOCOOHOCTH KATHOHHUTA

1. KommgecTBO Mr HoHOB Ca Mgz+, KOTOPOE€ MOXKET 3a7epKaTh | M® KaTHOHHTA
2. KkommdectBo Mr nonos Ca** u Mg, KOTOpPO€ MOXET 3a7epxkarh | M KaTHOHHTA JI0 IIPOCKOKA B
buIbTpaT HEKOTOPOH KECTKOCTH
3. xommuectso r-ok8 Ca’" u Mg®”, KOTOpPO€ MOXET 3a7epxkarh | M° KaTHOHHTA 10 MOMEHTA, KOT/Ia
KECTKOCTh (PUIIbTpaTa CPaBHAETCS C )KECTKOCTHIO UCXOIHOM BOBI
23

Y10 Ha3bIBAETCA €MKOCTHIO NOTIJIOIIEHNA KATHOHUTA

1. pabouast oOMeHHast CIIOCOOHOCTh
2. 1oiiHag oOMeHHas ClloCOOHOCTh



3.
4.

8

cyMMma paboueil ¥ MoJTHOH OOMEHHBIX CIIOCOOHOCTEH
0oOMeHHasi CHIOCOOHOCTh, OTHECEHHAsE KO BCeMYy 00beMy KaTHOHHUTA B (PUIIBTPE
24

Kakue BemecTBa yaanasiiorces npu pereHepanun Na-kaTHoHUTOBOro GpujibTpa

1.

2.
3.
4

CaCO0s, MgC03
NaSO,, Na,COs3
CaCl,, MgCl,
CaSO,, MgSO4
25

MoaxeT i1 poBOaAUTHCS pereHepanust H-kaTtuonoBoro ¢puiibTpa pacTBOpoM KHCJIOTHI

CHM3Y BBepX

1
2.
3.
4

HE MOXKET

MOKET, TOJIBKO IIPU PEreHEPALIU COIISTHOU KUCIOTON

MOYET, TOJIBKO B IPOTUBOTOYHBIX (PHIIBTPAX

MOYET, €CIT TOJIbKO OTMBIBKA (DUIIBTPa MPOU3BOAUTCS CHU3Y BBEPX

26

Kakne KATHOHHUTBI CHOCOOHBI K 06Mel-[y KaTHOHOB B KHC.]'IOﬁ, HeﬁTpaﬂLHOﬁ Hu

IeJIOYHOM cpeaax

1.

2.
3.
4

OpTraHU4YCCKUC KN CIOThI
MHUHCPAJIbHBIC KATHOHHUTLI
CHJIBHOKHCJIOTHBIC KATHOHUTBI
CJ1a00KHCIIOTHBIE KATHOHHUTHI
27

HpI/I KaKHuX YCJIOBUAX HEJIb3A NIPUMECHATH OAHOCTYIIEHYATOC Na'KaTI/IOHHpOBaHI/Ie

1.

w

KOTJa MPEeesbHO JOMYCTHMAs IIEJIOYHOCTh OOJIbIIE BEIMYMHBI KapOOHATHOW >KECTKOCTH HC-
XOJHOM BOJIBI

npu BenuunHe XK, < 10 Mr-axB/n

IpU YCIOBHOM ’KecTKOCTH ¢uibTpara He MeHee 0.3 Mr-3KB/J

IpU YCIOBHOM ’kecTKOocTH ¢uibTpara He MeHee 0.1 Mr-3kB/1
28

HepocraTku aByxcryneH4aroro Na-kaTHOHMpPOBaHUS:

1.

2.
3.
4

BBICOKUH yZIEJIBHBIN PACXOJ COJIU Ha PETrE€HEPALUIO

HEIOJIHOE UCIIOJIb30BaHUE EMKOCTH MOTJIACHUS

HEBO3MOKHOCTb THOKOTO YMSTUEHUS BOJIbI

HEBO3MOXXHOCTb NMpUMEHeHHMs, Koraa K MCXOAHOM BOAbI OOJbIlE JOMYCTUMOM IMIEIOYHOCTH
YMATYEHHOW BOJIbI

29

Henocrarku coBmectHoro H-Na- karmonupoBanusi

1.

2.
3.
4

OTCYTCTBHE KUCIBIX CTOKOB
OTCYTCTBHE IIEIOYHBIX CTOKOB
CKOPOCTb pereHeparuu
MPOCTOTA IKCILTyaTaI[u1
30

JlocToMHCTBa cXeMbl NOCJ1e10BaTebHOro H-Na- kaTHOHMpPOBaHMS ¢ MO0JIe3HOI pereHepanuei
H-xaTnonosoro ¢puiasrpa

1.

2.
3.
4

OTCYTCTBYIOT KHUCJIBIE CTOKH

PEXUM 3KOHOMUHU COJIU

MUHHUMAJIbHAS METOYHOCTh yMsirueHHOH BoAbI LI < 0.1 mr-skB/1

OTCYTCTBHE peXUMa B3pbIXJIeHHs H-KaTHOHUTOBOTO (QUIIHTPA MIPU pETeHEpaIuu
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31
st yero npumensiercs H-Na- kKaTHOHUTOBBIN MeTOA YMSATYEHUS BOIAbI
1. TonbKO /IS yAaJleHus U3 BOAbI KATHOHOB KECTKOCTHU
2. I yAaJleHus U3 BOABI KATHOHOB KECTKOCTH U MOHOB HATPHS
3. ns yoaneHus U3 BOJbI KATHOHOB KECTKOCTU U OJTHOBPEMEHHOTO CHIDKEHUS IETOYHOCTH BOIBI
4. s yoaJeHus U3 BOJbI KATHOHOB JKECTKOCTH U B3BEIICHHBIX BEIIECTB
32
Koraa npumensiercs napajieabHoe H-Na- kaTuonnpoBaHue
1. a1 mosTydeHust BOJABI € KeCTKOCThIO JK > 0.1 MI-9KB/JI 1 MUHUMAIIBHOH MIEIOYHOCTHIO BOIBI
2. ISl TIOTy4deHus1 BOJAbl ¢ MUHUMaJIbHON kecTKOCThIO JK < 0.01-0.02 Mr-»kB/J M I1IETOYHOCTHIO
¢dbunpTpata 0.7-1.5 Mr-skB/n
3. s moJydeHHUs BOABI ¢ MUHUMaIbHOU kecTKOCThIo JK < 0.01-0.02 Mr-9kB/I M MHHUMAaTBHOU
miennogHocthio I = 0.2-0.3 mMr-3kB/n
4. ISl MOyYeHHUs BOJIbI C MUHUMAIBHOM JKECTKOCTBIO Ml OTTYBKOH CBOOOIHOM YIJIEKHCIOTHI
33
Koraa npumensiercs nociaenoBarebHoe H-Na- katuonupoBanue
1. nns momydeHus: GUIbTpaTa ¢ )KEeCTKOCThI0 > (0.1 Mr-3KB/II
2. Ui IOJTy4eHus: PHIIbTpaTa ¢ )KeCTKOCThI0 > (0.1 Mr-3KB/1 U menodHocThio 0.7 Mr-9KB/IT
3. nns momyuyeHus ¢uinbTparta ¢ xkecTkocThio 0.01-0.02 Mr-3KkB/1 U men04yHocTh0 0.7 MI-9KB/1
4. TpW HU3KOM KECTKOCTH UCXOTHON BOMIBI
34
Yemy paBHa padouyasi 0OMeHHasi eMKOCTh KATHOHUTA ENapaﬁ npu Na- KaTHOHHPOBAHHUU € OT-
MBIBKO KATHOHMTA YMAT4Y€HHOM BOI0OM
1. E;\‘jé =0y, - ﬂNa ) Eno.m - O-quo : )Kou

2. EM=E, -05q, K,

pab — “nomn

3' E;':Iaaﬁ = aNa ' ﬁNa ’ En{mn - O'qu()

4. E;I;G =0y, ﬁNa ) Enomz
e Ona — K0O3QpuueHt 3¢ (peKTUBHOCTH pereHepanuu

Bna — KOG (dUIIMEHT CHUKEHUS 00BEMHON €MKOCTH KAaTHOHWTA B CJEICTBUU 3aJepiKaHUS
karronoB Na*

Eomm — MOJIHASE OOMEHHAsI EMKOCTh KATHOHUTA, I'-DKB/JI

Oyx — YAENBHBIA PacxXoj] BOJbI Ha OTMBIBKY, M3/

K, — o011as ’KeCTKOCTh UCXOJHOM BOJIBI

cx

ucx

35
Henocratku Mmeroaa Na-Cl-kaTHoHOBOT0 yMsiIrdeHHUsI BOIbI
BBICOKAsl OCTaTOYHAS )KECTKOCTh U MIEIOYHOCTh (PUIbTpaTa
HEOOXOJIMMOCTE B KUCIIOTHOM U COJIEBOM XO03SICTBE
BO3pacTaHue XJIOPUIOB B PUIIbTpaTe
HEO0OXOIMMOCTh OTMBIBKH KaTHOHUTA YMATYEHHOUN BOION
36
JlJ1s1 4ero npuMeHsieTCs U3BECTKOBAHUE B M3BECTKOBO-KATHOHUTOBOM MeTO/le yMSIrYeHu sl
1. nnst moBeimenus pH Bojb
2. JUIS HEWTpaJIM3alMH KHCIOTHOCTH BOTBI
3.
4,

el NS s

JUTSL yCTPaHEHUS IEeJI0YHOCTH BOJIBI
JUTSL YCTpaHEHUs OOIIEH KECTKOCTH BOABI
37
Korna nonyckaercsi XpaHUTh MOBAPEHHYIO COJIb IS pereHepanuu Na-KaTHOHMTOBBIX (PHIIb-
TPOB B CYXOM BH/I€
1. mpu oTpHULIaTEIHHBIX TEMIIEPATypax B BCIIOMOTATENbHBIX TOMEIEHUSIX
2. Tpu ee cyTogHOM pacxoje A0 2500 kr/cyr
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3. mpwu ee cyrouHoMm pacxoae 10 1000 kr/cyr
4. mpwu ee cyrounoM pacxoje a0 500 kr/cyT
38
Kyna nanpaBiasiloTcsi KucJble CTOKM mocje pereHepanud H-kaTMOHMTOBBIX (PMILTPOB B
HHUKJIe YMAT4eHUs1 BOIbI
1. B OBITOBYIO KaHAJIM3AIUIO
2. B yCPEIHUTEIH U OBITOBYIO KaHAJIH3AIHIO
3. s HerTpanuzanuu GuibTpata Na-KaTHOHUTOBBIX (PHIIBTPOB
4. Ha HEWTpaJIM3alLMIO0 U3BECTKOBBIM MOJIOKOM MJIU JI0JIOMUTOBOM KPOILIKON

39

Mo:xHO 11 NPUMCEHATD KATHOHUTOBBII MeTOI IJIs YMATYCHUSA peqnoﬁ BOAbI

HET, BBUJIy HU3KOT'O COJICCO/ICPIKAHHS

MOYKHO TIpU MYTHOCTH He Ooinee 15 mr/n

MO>KHO TIPH MYTHOCTH MeHee 8 Mr/J1 U uBeTHocTH MeHee 30 rpaaycoB
HET, B BUJY ¢ OaKTepuaabHOM 3arpsi3HCHHOCTH

PN

40

OnpecHeHnune BOJBI SIBJISIETCS METOI0M

IIOJIHOTO 00ECCONMBAHUS BOJIbI
YaCTHYHOTO 00ECCOTMBAHUS BOIBI
ynanenue u3 Bojbl coneir NaCl u MgCl
yJdaJIeHHe U3 BOJBI COJIEH )KECTKOCTH

RN

41

IHos1HOE 00eccoIMBaHUE MOXKET ObITh JOCTUTHYTO

MOHHBIM OOMEHOM
3aMOpaKMBAHUEM
H-katnonnpoBannem
N3BecTKOBO-0apHeBbIM METOJIOM

NS

42

O0eccosmmBanue BOAbl HOHHBIM 00MEHOM PEKOMEHIyeTcsl IPOU3BOAUTH

IIPU BBICOKOM 00111eM cojecoaepkanuu P > 3-5 r/n
IpY BBICOKOW NIepMaHraHaTHOM OKUCIIsieMOCTH BoAbl Q2 > 10 mMr/n
P OOIIEM COJIECOACPIKAHUU BOJIBI J10 2 /71
IpU HU3KUX TEMIIepaTypax UCXOAHOH BOABI
43

NS

MoxHO JH MNOJYYUMTh HAa AUCTU/UIAIMHOHHBIX YCTAHOBKAaX IOJHOC o0eccoIMBaHHeE
BOAbI

1. MoxHO

2. HeIb3d

3. MOXHO, TOJBKO TPU YCTIOBUH MPEABAPUTEITHHON 00pabOTKH peareHTHBIM METOIOM

4. MOXHO, TOJBKO TIPH YCIIOBUH MPEABAPUTEITHHOTO HArpeBa BOJIBI B KOTJIaX BEICOKOTO JIABJICHHS

44
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Mo:XHO 1M HA OJHOCTYIEHYATONH MCIAPHUTEJIBHON YCTAHOBKE IOJYYUTH BTOPHYHBIA
nap

HET, TOJIBKO IIEPBUYHBIN

MO3KHO, IIPH MUCIIAPEHUH OXJIAXKICHHOM BOJbI B KOHAECHCATOPE

MOXHO

HeNb3s, T.K. OAHOCTYIIEHYAThII NCIIAPUTENb HE Pa3feiseTCs 110 BBICOTE HA BOASIHOW U IIapOBOU
00BEMBI

AN s

45

I[.]'[ﬂ Yero NIPpUMEHAKTCA OAHOCTYIICHYIATHIC HCTIAPUTE/IbHbIC YCTAHOBKH

JUIs IIpoliecca MOJIy4eHUs] yMATYeHHOH 00ecCOIeHHON BObI

JUISL CO3JaHUS UCKYCCTBEHHON LIUPKYJISLUU UCTIAPSIEMOU BOJIBI

JUISl YBEIIMYEHUS DKCIUTYaTallMOHHBIX PACX010B

JUTSL TIOJTyYEHHUs1 OOJIBIIOTO KOJMYECTBA 00€CCOICHHOM BOABI Ha €AMHUILY TIEPBUYHOTO Iapa

NS

46

Kakum 00pa3oM MOXHO yBeJIHYUTh KOJHYECTBO 00€CCOJICHHOW BOAbI Ha €JHMHHIY
rpeouiero napa

1. mpuMmeHeHHE BaKYyMHBIX TEPMOKOMIIPECCOPOB
2. yBeJIMYCHHUE TeMIIepaTyphl IPEIOIIETo Mapa
3. TOpUMEHEHUEM TePMOKOMIIpeccopa
4. mpekparieHruemM copoca mpoyBOUYHON BOIBI
47

Kakum o0pa3om oOecneunBaercsi B JIMCTHJUISLHMOHHBIX YCTAHOBKAX Oe3HAKHUITHBIN
PeKHM

1. cumxeHuem TEMIICPATYPHBI ICPBUYHOIO ITapa B KOTJIC ITPU MMOBBIIICHHOM JaBJICHUN
2. CO3/1aHUE UCKYCCTBEHHOW IIUPKYJISALUHN BOABI B TUCTUIUIALIMOHHON yCTaHOBKE
3. yBEJIWYEHHEM MPOTYBHOTO Pacxo/ia BOJBI B TApOBOM KoTie 10 50% OT HCXOHOH
4. co3gaHueM IiyOOKOro BakyyMa B MCIApHUTENe CO CHIKEHHEM TeMIEepaTyphbl UCIapseMoi BOJIbI
1o 50°C
48

JOnsi  4Yero B JAHCTHUIAIMOHHBIX  YCTAHOBKAX  INPHMEHSIETCS  BaKyyMHBbIi
TEPMOKOMIIPECCOp

1. nnst co3maHus BakyyMma B MPEAbIAYLIEH CTYyIIEeHH UCIapuTeNs U KOMIIPECCUPOBAaHUs Mapa U Io-
Jla4y B IIOCIIEYIOIIUN UCIIAPUTEIID
2. JUIS TIOBBIIICHUS JTABIICHUS M TEMIIEPATyphl B MPEIbIIYIIEH CTYNCHH UCHApUTENsl U CO3IaHUs
BaKyyMa B KOHJIEHCATOPE
JUISL ICIIOJIB30BAHUS TEIUIA KOHJIEHCATA U MTPOTYBHOM BOJBI
qutst noseiieHus KI1/1 marpeBarensHOro Kotia
49

Hw

W3 kakux rpynmn COCTOMT HOHUTOBast oﬁecconnBammaﬁ YCTaHOBKA

Na-katunonutoBoro gpmibrpa, H-katnonutoBoro ¢GpuibTpa u aerazaropa
H-xatnonuroBoro ¢puibtpa - AH-unbTpa

H-xatnonuroBoro ¢puneTpa, nerazaropa u AH-QpuibTpa
Na-kaTHOHUTOBOTO (PMIIBTPA, Aera3aTopa u AH-QUIbTpa

NS
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50

Kakum peareHTOM He pereHepupylOT AaHHOHUTOBbIE (PUIbTPHI

NaOH
NaHCO3
Na,CO3
NaCl

AN s

51
I'ne Bbimre padouasi oomeHHasi cmocoGHocTh E",,; H-KaTHOHHTOBBIX (HILTPOB B cxeme
yMSArYeHUs] WM B cXeMe 00ecCOJTMBAHUS BOJbI
1. B cxeme obecconnBaHUs BOJbI
2. OIMHAKOBa
3. B CXEMe yMATUEHHs BOJbI
4. B cxeme 0GecCOTMBAHMS BOJIBI IIPH YCIOBHH CHIDKCHHUS comepkanus SiO? s
52
Kaxkoe cojiecoep:xanue 10CTUraeTcsi B IBYXCTYNEHYATOM cxeMe 00eccOJMBAHUS BO/bI
1. mo 20 mr/a
2. 710 5-8 mr/n
3. wmenee 0.5 mr/n
4. wmenee 0.1 mr/n
53
Eciu Hapsily co CHHKEHUEM €0JIecodepKaHus He00X0AUMO YIAJIUTh U3 (PUILTPaTa CHJIUKA-
Thl, KAKas J0JKHA ObITH CXeMa HOHOOOMEHHOI YyCTAHOBKH
1. H-xatnonuToBbIi GUIBTP, AH-QUIBTP, CUIBHOOCHOBHOH, Na-KaTHOHUTOBBIN (DUIBTP CHIIBHO-
KUCJIOTHBIN
2. H-xatnoHuTOBBIH GUIBTP c1a000CHOBHOW, H-KaTHOHUTOBBIA (DUIBTP CHIBHOOCHOBHOW, AH-
GWIBTP CHIIBHOKUCIOTHBIN
3. H-xaTHOHUTOBBIN QUIBTP CHIIBHOOCHOBHOM, AH-(PUIBTP CHIIBHOKHUCIIOTHBIH, AeTa3aTop
4. H-xaTHOHUTOBBIA (QUIBTP CHIBHOOCHOBHOM, AH-QWIBTP CIAOOKUCIOTHBIH, AH-(QUIBTP CHUIIb-

HOKHUCJIOTHBIN
54
Jas yero B puabrpax ®CJl B nukje odeccoiuBaHusl MPeAyCMATPUBAETCH MOAAa4a CHKATOIO
BO31yXa

1. nns MOBBIMICHUS TaBJICHUS B QUIIBTPE

2. IS OTMBIBKY KaTHOHHTA

3. s OTMBIBKHM KATHOHUTA W aHUOHHTA

4. nns mepeMernBaHus AHHOHUTA U KaTHOHHTA TOCIIe pereHepaluu
95

B 4yem cmbic1 npuMenenus GuiabTpoB P CJ B nukIIe 00ecCOTUBAHNS BOAbI

1. ¢uneTp pabotaer kak OydepHbIit GUIBTP C 3aaepkaHueM KaTnoHoB Na
2. CHIDKEHHE 4Mcia GUIBTPOB B YCTAHOBKE 3a CUET OOJbIIeH CKOPOCTH (DUIBTPOBAHUS U PabOTHI
@®CJ] B nuKiIe KATHOHUPOBAHUS U AHUOHUPOBAHUS
3. ¢unbTp pabotaeTr kak OydepHbId GUIBTP B IIUKIE AHHOHUPOBAHUS C 3a/lepKAHUEM MPOITYKTOB
pereHeparyu
4. mpoctota pereneparuu puiabTpoB OCJI
56

Mo:KHO J14 TOJIYYUTh METOI0M 3JIEKTPOAUAIN3A II1Y00KO0 00€CCOIEHHYI0 BOY

1. moxwno, 10 P <20 mr/n
2. MOXHO, 10 P < 58 mr/n
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Henb3d T.K. P > 500 mr/n
MoHO 10 0.1-0.5 mr/n
57

Kakue METO/bI 3aIHIUTHI CWJIbHOOCHOBHBIX AHHUOHHUTOB OT OPraHUuKM HE NMIPUMECHAIOT B

MPaKTUKe o0eccoUBaHNSA BOAbI

1
2.
3.
4

PO

NS

NS

koaryssius Aly(SO4)s3 ¢ oTcTanBanuem u GUIBTPOBAHHEM

Jierasanus BOAbI CyJab(aToM HaTpHs C OTCTAMBaHUEM M (DHUIILTPOBAHUEM
[PUMEHEHHE MEJIKOTIOPHCTHIX M H30MIOPUCTHIX HOHUTOB

KOMIUIEKCHOE OKHCIICHHE M COPOIHsI Ha AKTHBUPOBAHHBIX YIJISIX

58

CyIIIHOCTb IJICKTPOXUMHYECKOI0 00eccoTUBaAHUSA BOABI 3JICKTPOAHAIU3OM

HaIpaBJICHUE IBUKCHHUEC KATHOHOB KCCTKOCTU B MAarHUTHOM I10JIC€

MEPEHOC aTOMOB CUJIBHBIX KHUCJIOT B KATOAHOC IIPOCTPAHCTBO

MEPpEHOC HOHOB, paCTBOPCHHLIX B BOAC coJiel B QHCPIrCTUYCCKOM I10JIC

MEPECHOC KATUOHOB, paCTBOPCHHLIX B BOJC COJIcii B aHOTHOE MMPOCTPAHCTBO AU CIU3aTOPA

59

YeM xapakTepu3yeTcsl CTeNeHb COBEPIIEHCTBA YJIEKTPOANAIN3ATOPa

BEJTMYMHON aKTUBHOCTH MEMOpPaH

BEJIMYMHOM BBIXOJA 110 TOKY

BEJIMYMHOM CHUJIIBI TOKA

BEJIMYMHOM KOJIMYECTBA COJIEH B ONPECHEHHOM BOJE

60

Y10 Takoe 0OAHOHANPABJICHHBbIH 3JIeKTPOANAIU3

KaTUOHBI 1 aHWOHBI ABMXKYTCA B OJJHOM HAITPaBJIICHHUN

obeccomBaeMas BOJa ABMXKCTCA B MeM6paHaX 6BICTpee TOJIBKO B OTHOM HaITPpaBJICHUU
MOJIAPHOCTD SJICKTPHUYCCKOTO IMOJIA B SJICKTPOAUAIIN3ATOPC HE MCHACTCA

o0eccoMBaHue BOAbI MOXET IIPOXOAUTH B PA3HBIX HAIIPABJIICHUAX, T.K. MeM6paHBI SABJIAKOTCA
CUMMCTPUYHBIMU

61

,HJ'[H 4€ro B OJHOHAIPaBJICHHOM 3JJICEKTPOAHAIMU3ATOPE J00aBJISIOT KUCJI0TY HpHu

00eccoIMBAaHUM BOJbI

o

=

JUISL pereHepalyy 3J1eKTPOaKTUBHBIX MEMOpaH

JUIS TIOBBILLIEHUS DJIEKTPOIPOBOJHOCTH BOJIBI

JUISl TIOBBIILIEHUSI CHJTBI TOKA

JUI IPEJIOTBPALICHNS OJIeIEHUS] Ha TIOBEPXHOCTH MEMOpaH OCa/IKOB
62

Kakoii npouecc 04MCTKH HA3bIBAIOT 00PAaTHBIM 0CMOCOM

IIPOLIECC pa3/IeIeHNsI HICTUHHBIX PaCTBOPOB Uepe3 MOTYIMPOHUIIaeMble MEMOPAHbI

Ipoliecc pa3/ieieHusl FeTepOreHHoN (IByX(pa3Hoi) )KUIKOCTH C Pa3TUYHON CTENEeHbIO TUcIepc-
HOCTHU

IpoIlecc pa3/ieleHnsi TOMOTEHHBIX PacTBOPOB Yepe3 HJIEKTPOAKTHUBHBIE MEMOpPAHBI B 3JEKTPHU-
YECKOM I10JIe

IIPOLIECC HANPABICHHOIO ABM)KEHUSI KATHOHOB JKECTKOCTH B MAarHUTHOM I10JI€
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63

Yro sBiasiercsi JABWKYHIEH CHJIOH OCMOTHYECKOr0 IlepeHoca BOAbI 4epe3

NOJIYIIPOHHMIIAeMYI0 MeMOpaHy

1
2.
3.
4

wn

JaBJIeHHE, CO3/1aBa€MOE HACOCOM I10 OJJHY CTOPOHY MEMOpaHBI
Pa3HOCTh KOHILIEHTPAILMK BOJBI B COCYIaX MO 00€ CTOPOHBI MEMOpPAHbI
pPa3HOCTh KOHLIEHTPALIUK B3BEIICHHBIX BEIIECTB B UCXOIHOM BOJie U (puibTpate
MOBBILIEHHOE JABJICHUE, CO31aBAEMOE BBICOKOM KOHLEHTPALIMEN COJIEH IO OJHY CTOPOHY MEM-
OpaHbI
64

KoHuenTpaunoHHasi noJisipu3anus B annaparax 1Jisi runepGujibTpanum 31o

BO3HUKHOBEHHE TIpaJME€HTa KOHLEHTPAalUN pacTBOPEHHBIX BELIECTB IMEPHEHAUKYISIPHO IIO-
BEPXHOCTU MEMOpaH
YBEJIMYCHNE KOHLIEHTPAIMH PACTBOPEHHBIX BEIIECTB B (PHIbTpaTE
CHMPKEHHME KOHIIEHTPALUM PACTBOPEHHBIX BELIECTB B (hUIIbTPATE
BO3HUKHOBEHHUE I'Pa/IN€HTa KOHLEHTPALUNA paCTBOPEHHBIX BEILECTB, HAPABICHHBIX BJOJIb I10-
BEPXHOCTU MEMOpaH

65

KOHHBHTpaHI/IOHHaH nmoJspu3anvs ABJAAECTCH MOJOKUTEC/IbHBIM SIBJICHUECM B IPAKTUKE

OYHUCTKH BOAbI runeptbnanpauneifl 3a CUeT

1.
2.

3.
4

MOBBILICHUS COACpXKaHUs coyeil B punpTpare

00pa3oBaHusl OCAJAKOB TPYIHO PACTBOPUMBIX BEIIECTB M BO3HUKHOBEHUS DKPAHHUUYECKOTO JEH-
CTBUS OCaJKa

MOBBIIICHHUS] OCMOTHYECKOTO JaBJICHUS B arlrapaTe

BO3MOXXHOCTH YTHJIM3AIIMH [IEHHBIX BEIMIECTB MPH (PUIBTPOBAHUHU

66

CeleKTHBHOCTH OCMOTHYECKMX MeMOpaH R ompeaensiercsi ciaenyromeii ¢popmyaoii, rue C,, —
KOHIIEHTpanus conel B puibTpare, Cy — KOHIEHTPALUs COJIeld y MEMOpaHbI

1.

e

PN E

R:C—M—l

D
R:C_¢_1

Cu
R=1- o
Cu
R=1+C—‘7j
M

67

Kakue meMOpaHbl He NPUMEHSIIOTCS B IPAKTHKE BOAONOATOTOBKH

C DJIACTUYHOM CTPYKTYpOU

cHIIb(hOHHBIE MEMOpaHbI

COCTaBHbIE MEMOPAHbI

CTEKJISIHHBIE M CTaJIbHbIE MUKPOIIOPHCThIE MEMOPaHbI

68
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Kakue noaynponumaembie MeMOpaHbl HAIIM HauOosblIee PacHpoCTpaHeHHe B
NPaKTHKe BOJONOATOTOBKH

1. nonmyperaHoBble

2. ToIraMHUIHbBIE
3. monukapOOHOBBIE
4. aneTWILEIUII0NI03HbIe
69
HepocraTkn KECTKOCTPYKTYPHBIX MeMOpaH s NMOArOTOBKH BO/IbI
runeppuiabTpanuen

1. HEBO3MOXHOCTH padOTHI 1101 OOJIBIIUM JaBJICHUEM

2. HHU3Kas CEJIIEKTUBHOCTH

3. HHM3Kasg TePMHUYCCKas U XMMHYECKas CTOUKOCTh

4. Hu3Kkas OakTepHaibHasi CTOWKOCTh, MEXaHUYECKast POYHOCTh

70

Kakue runepdujibTpanuoHHbIe ANNapaThl NPUMEHAIOT B MPAKTHKe 00ecCOJMBaHUS
BOJIbI

1. ¢ mIocKoOKaMepHBIMU AJIEMEHTAMH M PYJIOHHOTO THIIA
2. C IIOJIBIMHU U INIOTHBIMH BOJIOKHaAMH
3. ¢ QuIbTpPIpeccoBbIMU dIIEMEHTAMH U MOJIBIMU BOJIOKHAMU
4. ¢ GUIBTPIPECCOBBIMU JIEMEHTAMH U PYJIOHHOTO THTIA
71
IIpumMeHeHne oCBeT/INTENEH CO B3BELLIEHHBIM 0CAIKOM NP PeareHTHOM YMSITYeHUH BO/bI
es1eco00pa3Ho NP KOJIMYecTBe 00pa3yrIIerocst 0CagKka B Mr/Ji

1. <800
2. <1500
3. <1800
4. <300

72
@OuabTPHI B CXeMe PeareHTHOro yMArdyeHus BO/AbI MPUMeHsIeTCsl s
1. ocBeTiieHHS BOJbLI M CHUXKEHHS KECTKOCTH
2. OCBETIICHHS BOJbI
3. crabmiIm3anuy BOIbI
4. OCBETJICHUS U CTAOMIIM3ALMKU BOIBI
73
Otauyue puIbTPOB B HUKJIE PEAreHTHOI0 YMSATYeHHsI BOAbI OT 00LIYHBIX OCBETIUTEIbHBIX
¢puabTpos
1. nByxcroifHas 3arpy3ka
2. YCTpOHCTBO BEpXHEW MPOMBIBKU
3. BOJIOBO3AYIIIHASI POMBIBKA
4. TpUMEHEHHE MOJIOTOTO M3BECTHSIKA B KAUECTBE (PHIIBTPYIOIIEH 3arpy3KH
74
BuxpeBble peakTopbl NPUMEHSIOTCS TOJBKO
1. mpm nekapOOHU3ANNN BOJBI
2. TIPH U3BECTKOBOM H M3BECTKOBO-COJIOBOM YMSTUCHUH BOJIBI
3. TpuU eAKOHATPOBOM YMSATYEHHUU BOIBI
4. TpW U3BECTKOBO-COJOBOM U €IKOHATPOBOM YMSTYCHUHU BOJIBI
75

IIpu ymMsiryeHum BoAbl € IPMMEHEHHEM BUXPEBbIX PEaKTOPOB B BOAY MOKHO BBOJHMTH
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N3BecTh U XJIIOpHOE KENEZ0
W3BECTh U CONlY

TOJIBKO COIlY

U3BECTh U KEJIE3HbIE KOAryJISIHTBI

NS

76
Koraa Mo:KHO NpUMEHSITh BUXPEBbIe PEAKTOPbI B CXeMe PeareHTHOT0 yMATYeHusl,
rae K - KaapuueBast xKecTKOCTb, O -IlepMaHraHaTHAs OKHCIsIeMOCTh B Mr/a, Mg?' -
Cojep:KaHNe MarHusi B Bojie Mr/J.
1. Ko < Kx, O<10wmr/n
2. Ka< Kx, Mg® <20 mr/n
3. K> Kk, l\/Ig2+ < 15mr/n
4. K >XKkx, O<I15wmr/a
77
Kak M0:xHO 100UThCsl coKkpalieHusi BpeMeHu ¢gopmupoBanusi TBepaoii pazpl CaCOs u
Mg(OH), u3 xo/s10MIHO#i IPH peareHTHOM YMSATYeHUH BO/IbI
1. yBenuueHHEM J03bl pEarcHTOB
2. TPUMEHEHHEM IEePErOpOaYaThIX WM ABIPYATBIX CMECUTEIICH
3. peuupKypsIpei nama
4. TpUMEHEHUEM IOJOYHBIX OTCTOWHUKOB

78
H3BecTh NPUMEHSIOT B BH/I€ PACTBOPA B IIUKJIe PEareHTHOI0 YMSIr'4YeHHsl BOJbI MPU €€ Pacxo-
Aax T/cyT
1. <05
2. <3
3. <1
4. <0,25

79
B cxemax peareHTHOro yMsir4eHusi BOAbI JJIsl BbIICJICHUSI B3BECH IPUMEHSIIOTCS B OCHOBHOM
1. KOHTaKTHBIE OCBETIUTENN
2. KOHTaKTHBIE PeUIBTPbI
3. OCBETJIUTENN CO B3BEIIEHHBIM OCaJAKOM
4. rOpU30HTaK/IbHBIE OTCTOMHUKH
80

B xauecTBe KO&FyJ’[HHTOB l'[pl/l HN3BECTKOBO-COAJ0BOM yMﬂF‘leHI/II/I l'[pI/IMerllOT
1. Al(SOs)s, KAI(SO4),

2. FeSOy, FeCI3
3. KOH, NaOH
4, Na25i03

81
HpI/I N3BECTKOBO-COA0BOM YMSATYCHUH OCTATOYHAA KECTKOCTH B MI-3KB/JI HaX0AUTCH B IMpe-
AeJaax

1. 0,1-0,2
2. 0,3-04
3. 05-10
4. 15-20

82
IIpu nexapOoHn3anum BoAbI U3BECTHIO P PeKT ymMAryeHus oyaer
1. yBenuuumBaThCs MpH U30BITKE HU3BecTH Oosiee 15 Mr/n
2. yMEHBIIATKCS MPHU H30BITKE N3BeCcTH Ooree 15 mr/n
3. Oyaer MakCUMaJIbHBIM IPU 3HAUYUTEILHOM COJIEpKaHUM KaTHOHOB MarHus U U30bITKE U3Be-
ctu 6osee 1 Mr-skB/a
4. yMeHbUIaeTcs MPU HarpeBaHUH BojbI cBbime 100 °c
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83

Mo3KHO J1 IPU H3BECTKOBO-COIOBOM MeTO/Ie IOCTUTHYTh Npeaeibl ymardenus menee 0,1 -0,2
MI-IKB/J

1. MoxHO

2. MOXHO TOJBKO IIPU 3HAYUTEILHOM H30BITKE PearcHTOB
3. HeIb3d

4. moxHO Tpu Harpese Boss 10 80 ° C

84
IIpu nexapOoHn3anuM BOAbI U3BECTHIO MIEJOYHOCTh YMATYEHHOMH BOAbI OyaAeT
1.0y > Kk.y
2.y < XKky
3. Kx = Iy
4. Iy < Koy,
rae Iy - menoYyHoCTh YMIATYEHHOU BOJIBI,
Xk y - kapOoHaTHAas )KECTKOCTh YMATYEHHOMN BO/JIbI
XK oy - o01m1as >keCTKOCTh YMATYEHHOM BOJIBI
85
IIpu nexapoonn3anun Ko ymsaryennoi soanl Ha 0,4 -0,8 Mr-3xB/;1 60Jib1Ie HEKAPOOHATHOM
skecTkocTU. Korjga MoryT ObITh MOJIy4yeHbl HUZKHUE MPeae/ibl yMATr4eHust
1. npu 3HAYMTEITLHOM H30BITKE U3BECTH
2. TP BBEJCHHUH B BOJy COBMECTHO C H3BECTBHIO KATUOHHBIX (PIIOKYJISTHTOB
3. 1pu nojorpese Boasl > 35 °c
4. Tpu HE3HAYUTEITHHOU KaJIBIIUEBOMN )KECTKOCTH UCXOAHOU BOIBI
86
Hy:xHa 11 crabuiau3annorHHasi 06padoTka BOAbI NPH YMAT4eHUN BOJbI H3BECTHIO IJIS X03-
NUTHEBOI0 BOAOCHAOKEeHUSA
1. "eoOxomuma B 000M citydae
2. HeoOXoauMa MpH MOJIOKUTEITFHOM WHICKCE HachIeHus ik pH >8,5 ymsardeHHo#i BobI
3. He Tpedyercs
4. wne TpeOyeTtcs, ecnu B UcXoHOM Boge Kk > XKu k
87
DochaTHBIA METOA YMAT4eHUs1 IPUMeHseTCs
1. kak caMOCTOSITEIBHBIN METOJ] yMSITUEHUS UCXOTHON BOIBI
2. TONBKO JUIsl TOYMSTYEHUS BOABI IPU t>105-150° C
3. Tpu HEOOXOIUMOCTH PEAreHTHOTO 00ECCOUBAHUS BOJIBI
4. TOJBKO IJI MOJATOTOBKH IMUTHEBOM BOIBI
88
JlocTonHcTBa 6apHEBOro MeTOAa YMSATYCHHUS
1. He TpebyeT npUMEHEHUs APYTUX PEareHTOB KpoMe OapreBbIX
2. OapueBble peareHThbl COBEPIIICHHO HETOKCHYHBI
3. HH3Kas CTOMMOCTH PEarcHTOB
4. IOIOJIHUTEILHOE YACTUYHOE 00CCCOIMBAHKE BOIBI
89
B 4yem cMBbICJI COIOBOPEreHEPATHBHOIO METO/Ia YMSIT'YeHUST BO/IbI
1. ymaneHnue u3 BOJBI CoJiel HeKapOOHATHOM KECTKOCTH
2. Heitrpanuzanus nu3oeiTkaCO; conoi
3. BO30OHOBJIEHHUE COJIBI B TIPOIIECCE YMSATUCHUS BOBI TSI TUTAHKS TTAPOBBIX KOTIIOB
4. NIOHMKEHUE CYXOT0 OCTaTKa B KOTJIOBOM BOJIE
90
Henecoo0pa3HOCTh, NPUMEHEHHS ¢IKOHATPOBOI0 METO/Ia YMATYeHUS BObI
1. xorma TpeOyeTcst BRICOKas CTENEHb CHIKEHMSI )KeCTKOCTH BOJIbI 110 0,1
MTI-2KB/1I
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KOIIa CTOUMOCTD €KOT'0 HATPHUsSI MEHbILE CTOMMOCTU U3BECTU U COJIbI
3. Korjaa coibl, 00pa30BaBILENCs TP PEAKIIUU YMSATUYEHHUS, JOCTATOYHO I YCTPAHEHUS
KaJIbI[EBOM HEKapOOHATHOM KECTKOCTH.
4. xorja B BOJIE MpeBaIUpPyeT HEKapOOHATHAs KECTKOCTh BOJIbI
91
B 4yeM CyIIHOCTB COI0BO-HATPOBOI'0 METO/1a YMATYCHUS BOJbI
1. B BOZly BBOJISIT COTY U 3aTe€M IPOMycKaroT yepe3 Na-KaTHOHUTOBBINA (QUIHTP
2. B BOJY BBOJIAT COJlY M XJIOPUCTBINA HATPUiA
3. B BOJly BBOJST T'MIPOKCHU HATPUS U COLY
4. B BOZly BBOJSAT COAY, KOTOpasi BO30OHOBIIAETCS IPU HAarpeBe
92
Kaxkue pakTopbl c1iocOOCTBYIOT YBEJIMYEHUIO CKOPOCTH BOJOYMSITYeHUsA, onpeaeasieMoi ¢ga-
30 YKPYNHEeHHUs KOJUIOMJIHBIX YaCTHIL.
1. BeIMYMHOM U BUJIOM KECTKOCTH UCXOMHON BOIEI
2. BEIMYMHOM 0OIIETO CyXOro OcTaTKa
3. BEIMYMHOM pacTBOPEHHOI'0 CyXOro OCTaTKa
4. HAJIMYWE TTOBBIIICHHOTO COACP)KAHUS OPTaHUYECKHUX ITPUMEced B MPUPOIHON BOJIE
93
N3 3a kakux GakTOPOB OCYIIECTBJISIETCS TEPMUIECKOE YMATYeHHE BOAbI
1. w3 3a yMeHbIIEHUS PACTBOPUMOCTU KapOOHATa KaJIbLIUA MIPH MMOBBIIICHUU TeMIIEpaTyphl
2. W3 3a yMEHBIICHHS PACTBOPUMOCTH CyJb(aTa KaabIus MPU MOBBIIICHHH TEMIIEPATYPHI BO-
JbI
3. W3 3a CMEIeHHs YIIIEKHCIOTHOTO PABHOBECHSI, BEI3BIBAIOIIETO MOHMKEHUE PACTBOPHUMOCTH
CO; npu NOBBILIEHUH TEMIIEPATYPHI U 1aBICHUS
4. w3 3apacnaja cynb(paToB U XJOPUIOB KaJIbLIMSA U MarHus
94
Koraa nesnecoo0pa3Ho npuMeHsITb TEPMUUYECKUIT METOI YMATYEHHUSI BOAbI
1. mpu KCTIONB30BAHUM CUIIBHOMUHEPATU30BAHHBIX MPUPOTHBIX BOJIC MOCIEAYIOIINM UX TT0-
JOTPEBOM
2. TpU UCTIOIH30BAaHUH KapOOHATHBIX BOJ, UAYIIMX HA MUTAHUE KOTJIOB HU3KOTO aBICHUS
3. TIpW UCTIOJB30BAaHUU CYIb(PATHBIX BOJ, HIYIIUX HA TUTAaHUE KOTJIOB CPEIHETO U HU3KOTO
JIaBIICHUS
4. Tpu UCTMOJB30BaHUU XJIOPUIHBIX BOJI, HAYIIUX HA MUTAHUE KOTJIIOB HU3KOTO JaBJICHUS
95
Kakmue ocBeT/inTE/ 1M CO B3BEIIEHHBIM 0CAIKOM PEKOMEHAYIOTCS NPH PeareHTHOM yMSITYeHHH
BOJIbI
1. Kopunopuoro tuna BOATI'EO
2. BHUUI'C-2 1 KOHTaKTHBIE OCBETIUTETU
3. HamopHBIN OCBETIUTEIH C BEBIHOCHBIM 0CaIKOYIIIIOTHUTEIEM
4. TTHUU MIIC u BTU
96
Kakmne 3nauennst pH Boabl He00X0AUMBI /1715 IPOBEICHUS MPOLecca 1eKApOOHU3aMH BOAbI
1. 124-128
2. 12,0-12,3
3. 10,3-10,5
4, <95 - 9.8
97
KounTtpoJas npouecca ymsaryeHusi BoAbl Haubdos1ee 3PPeKTHBHO 0CYLIEeCTBIATH
1. 1o 3HaveHHIO HEKApOOHATHOW KECTKOCTH YyMATYEHHON BOJIbI
2. 1O 3HAYCHUIO TUAPATHOU MIETOYHOCTH WU pH BOIbI
3. TI0 3HAYEHUIO TICPMAHTAHATHON OKHUCIISIEMOCTH UCXOIHON BOJIBI
4. 1O 3HAYEHUIO TUIPATHOM MIETOYHOCTH ¥ pH MCXOMHOM BOJIBI
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98
ITouemy He peKOMeHAyeTCH NMPHU U3BECTKOBO-COA0BOM MeTO/1e IPUMEHSATH 00J1bIION U30bITOK
peareHToB
1. mOBBINIEHNE CTOMMOCTH OYHCTKH M IIEJOYHOCTH BOIBI
2. MOBBIIIEHUE OCTATOYHOM KECTKOCTH BOJIBI 32 CUET HE MPOPEarupOBABIICH COJIbI
3. MIOBBIIICHUE OCTATOYHOM KECTKOCTH BOBI 32 CUET Iepexoia HeKapOOHATHONH MarHUEBOM JKeCT-
KOCTHU B KaJIBIIUEBYIO KECTKOCTh
4. yBenuueHue o0beMa Iiama, BbIIAIal0IIero B 0CaI0K
99
IIpu U3BeCTKOBO-COI0BOM MeTO/1e HAOII01aeTCsl BO3pacTaHue ocTaTo4uHoil skecTkoctu (O 9K)
NPHU BBO/Ie N30bITKA U3BECTH B BOY
O X Bo3pacraer 3a c4eT He MpopearupoBaBIIei H3BECTH
O X Bo3pacraeT 3a cueT nepexojja MarHueBO HEKapOOHATHOM KECTKOCTU B KaJIbIIUEBYIO
O X Bo3pacraer 3a cYeT YBEJIMUCHHUS TUAPATHON IICIIOYHOCTH
O X =He Bo3pacTaer, T.K. H30BITOK H3BECTH CHUMAETCS COJIOM
100

Ilouyemy He pekoMeHayeTCsl 00JIbIION M30BITOK PeareHTa-0caauTe s NPy JeKapOOHU3 AU U
BOJbI

1. w3 3a noBeimenus pH BojbI

2. yBeJIMYEHUE MYTHOCTH BOJIbI

3. ITIOBBIIIICHHUEC OKHUCIIACMOCTHU BOJABI

4. BoO3pacTaHHue OCTATOYHOU JKECTKOCTH

NS

101
ITouemy npu AekapOOHHU3ALUH BO3PACTAET OCTATOYHAS KECTKOCTH BOAbI IPH BBOjAE 00/1b110-
ro u30bITKA peareHTa-ocaIuTest
1. 3acuer He mpopearupoBaBLIel U3BECTH
2. 3aCUeT MepecHIeHUs PacTBOPA KOJUIOUIHBIM IIIJIAMOM
3. 3a cyer 00pa3oBaHMs rPYA0AUCHEPCHOIO IIJIamMa
4. 3acuer He MpopearupoBaBIIei COIbI
102
Kak u3mensiercsi coJiecoep:kanue BO/Abl PH U3BECTKOBO-COI0BOM YMSATYEeHUH
1. yBenuuumBaeTcs Ha BETMYMHBI BBOJUMBIX U3BECTH U COJIBI
2. yBEIUYMBACTCS HA BEIMYMHY BBOJAMMOM COJIBI
3. ocTaeTcs HeM3MEHHOM, T.K. B 0CaJIOK BBINA/1aeT SKBUBAJCHTHOE KOJIWYECTBO BELIECTBA
4. yMeHbUIaeTCs
103
B yem npuyuHa yxyameHusi 3p(peKTHBHOCTH PeareHTHOIr0 yMsIr4eHusl NOBePXHOCTHBIX BOJ
1. yBenn4YeHMsI JKECTKOCTH UCXOJHOU BOJBI
2. u3menenus pH Bojibl
3. NOBBILIEHHS] MYTHOCTH UCXOIAHOMN BOJIBI
4. HAIM4YMEe OPraHNYECKUX IPUMECEN B UCXOTHOM BOJIE
104
Kakue npuMeHsII0TCS KOATYJISIHTHI /11 yaJleHUs MATHUEBOM KeCTKOCTH
1. conm xene3a
2. COJH aTFOMUHUS
3. aMMOHUIHBIE COETUHEHHS
4. comu Maprasia
105
Yemy paBHA KAapOOHATHASA KECTKOCTh UCX0AHOM BoAbI (KK), eciim B IPHPOIHOI BO/iE COOT-
HOIIeHHE MeKAY eJouHOCThIO LI uB u 001eii kecTkocThi0 (ZK0) nexoanoii Boast Oyaer 1
uB > Ko
1. Xx= Il us
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2. XKx >Illus
3. Xk = Ko
4, Kx= 0

106
H3mensieTcsi JiM MIeJIOYHOCTH BO/IbI NP Na-KaTHOHMPOBAHUU
1. yMmeHblnaeTcs Ha BeIUYMHY KapOOHATHOM KECTKOCTU
2. yBEIUYMBACTCS HA BEITUYMHY KApOOHATHOM KECTKOCTH
3. yBEJIMYMBAETCS HA BEJIMYMHY HEKapOOHATHOM KECTKOCTH
4. He U3MeHseTcs

107
HenmocTaTkn TepMOXMMHYECKOT0 METOa YMATYEHHs1, KOTOPbIE 3aTPYAHSIOT €ro UpPoKoe
NpUMeHeHHe
1. wuskuit apdexr ymaraenus
2. BBICOKas OCTaTOYHAsl KapOOHATHAs KECTKOCTh BOJBI
3. ObIcTpoe 00pa30BaHME HAKHUIIK HA MOBEPXHOCTH TEIJI000MEHa
4. BBICOKHI pacxo]l CTaOMIN3NPYIONINX PEarcHTOB

108
[Ipu TepMOXUMHYECKOM MeTo/1e yMATYeHHs] He00OX0TUMYIO 103y N3BECTH MPUHUMAKOT
1. nyis peaknuu ¢ rupokapOOHATAMU U COJIIMH MarHus 0e3 u30bITKa
2. 1Sl peakuu ¢ ruapokapoonaramu, HerTpanuzanuu CO2 M KUCJTOTHOCTH KoaryJssiHTa 6e3 n30bIT-
Ka
3. st peakuuu ¢ ruapokapOOHaTaMu, yJajdeHUs MarHUEBOM )KEeCTKOCTH, HelTpanuzanuu CO, u
KHUCIIOTHOCTH KoaryisiHTa ¢ u30bitkoM 0,3 Mr-skB/i
4. nns peakuuu ¢ ruapokapoonaramu, Herpanuzauuu CO;, ¢ uzdosirkom 0,5
MT-3KB/JT

IlepeyeHb KOHTPOIBHBIX 32 aHUH M (MJIM) BOIPOCOB JIsl OLCHKH C(hOPMUPOBAHHOCTH KOM-
nereduuu [K-3 (koHTpoIMpyeMblit HHAUKATOP AocTHKeHus1 KomneTennun [1K-3.2)

Nel

CtpyKTypa MOJEKYI BOJIbI
N3BECTKOBO-COAOBBII METOJ YMSATUEHUS

Ne2

HM3oTonHkIi cocTaB BOAKI.

MeToibl peareHTHOr0 YMSITUEHHS BOJIbI

Ne3

Bopopoansie cBA3M MOJIEKYI BOJIbI
JexapOoHu3aius BOIbI

Ned

AHOMAaJINU BOJBI

TexHOIOrn4ecKrue CXeMbl PEareHTHOTO YMSATYEHHS BOJIbI
No5

dusnyeckue cBOUCTBA BOJILI

KoHrtakTHas koarynsuus

Ne6

XHUMHYECKHE CBOMCTBA BOJIBI.

OcHoBHBIE (haKTOPBI, BIUSIONINE HA MPOIECC KOATYIISITUN
No7

JucniepcHble cuCcTEMBI

PearenTsl, npumeHsemblie Py BOAOIOATOTOBKE
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Ne8

PacTBOpUMOCTB Ta30B B KUAKOCTH

KarnonutoBoe ymsirueHue BOJIbI.

Ne9

VYpasnenue Knaiinepona-Knazuyca.

Perenepaiusi KaTHOHUTOBBIX (QUIBTPOB.

NelO

VYpaBuenue CeueHona.

KaTnonuroBble Marepuabl U UX CBOWMCTBA.

Nell

PacTBOpuMOCTB TBEPBIX BELIECTB B KUIKOCTU

Cxema Na-kaTHOHUTOBOTO YMSITYEHHS BOJIBI

Nel2

B3auMHas pacTBOPUMOCTB KHJIKOCTEH

Cxema napamnenbHoro H-Na-kaTmoHupoBaHus Ui yMSITUEHUS BOJIBI.
Nel3

CaoiicTBa pacTBOpoB. 3akoH Payisi.

Cxema nocnenoBatenbHoro H-Na-kaTnoHUpoBaHUS Al yMATYEHUSI BOJIBL.
Neol4

CaoiicTBa pacTBOpoB. 3aKoH Payisi.

CxeMbl COJIEBOTO XO34HCTBA. .

Nel5

CgoiictBa pactBopoB. 3akoH Bant-I'odda.

KucnotHoe X03s1CTBO 1151 yCTaHOBOK KATUOHUTOBOT'O YMATYEHUS BOBL. .
Nel6

HNonnas cuna pacteopa.

Mertozbl OnpecHEHHUsT U 00eCCOIMBAHUS BOIbI

Nel7

AKTUBHOCTB PaCTBOPOB CHJIbHBIX AJIEKTPOJIUTOB.

CxeMbl YCTaHOBOK MOHUTOBOTO 00ECCOIMBAHUSI BOJIBI

Nel8

KoHncranra qucconuanumu.

HonutoBoe obecconrBaHie BObI

Nel9

OcMoTtuyeckoe nasienue. 3akon Bant-I'odda.

Perenepaiius HOHUTOBBIX YCTAaHOBOK. BermomoraTenbHbIe yCTpOCTBAa HOHUTOBOTO 00€CCONUBAHUS
BOJIBI

No20

Koaddurment akTMBHOCTH B KOHIIEHTPUPOBAHHBIX pACTBOpax
TexHomornueckure Npouecchl U COOPYKEHUS I OCBETIECHUS BOJBI.
No21

[Ipou3sBeneHrne pacTBOPUMOCTH.

TexHOoIOTUYECKHE CXEMBI OCBETIICHUS BOJIBI.

No22

OneHka KayecTBa MPUPOIHBIX BOI.

OOmenHast acopOIHsi KATHOHOB MPHU KOATYIISAIIUUA BOJBIL.

No23

WNoHHBIN cOCTaB IPUPOIHBIX BOJL.

Koarymsanus pasHopoassix yactun. Teopus [epsaruna.

No24

AHOManuM BOJBI U UX 3HAUCHUE /IS KU3HH HA 3EMJIC
Knaccudukanus TEXHOIOTHYECKUX CXEM OCBETICHHS B 00€CIIBEUNBAHUS BOJIBI.
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HNoHHOe npoun3BeieHne BOBI.
N3BECTKOBBIN METOT YMATUYEHHS BOJBI.

Ne23

Bonopoansriii nokasarens pH.
[TpuHIMIBI TOTYYEHUS] MATKOM BO/IBI ¢ MUHMMAJIbHOM 1IEI0YHOCTBIO.

Ne24

CoenrHeHus yroJibHOM KUCJIOTHI.
DU3NKO-XUMHUYECKHE OCHOBBI KOATYJISIIIUU TTPUMECEH BOIbI

Ne25

CoenuHenus xeje3a, Maprasiia.
Koarynsiust yactuiy B3Becu 100aBICHUEM KOAryJIsiHTa

No26

PacTBOpeHHBIE Ta3bl B IPUPOIHON BOJIE.
VYerpoiicTBa A paCTBOPEHUS KOAryJIsTHTOB.

Ne27

JKecTKoCTh U 1ET0YHOCTh TPUPOJHON BOJIBI.
Mertoabl cHmkeHus: C-MOTeHLMaNa KOJUIOMIHBIX YaCTHIL.

No28

CanuTapHO-0aKTEpHOJIIOTMYECKHE TIOKA3aTeNIN KayeCTBa BObI.
IIpyu4urHBl YCTOMYHUBOCTH NTpUMeECEN BOBL. JIBOMHOM 3JIEKTPUYECKUN CIIOM.

Ne29

CO@[[HHGHI/I?I KPEMHCKHUCIIOTEIL.
CDJ'IOKy.TIHHTBI, IMPUMCHACMBIC B BOJOIIOATIOTOBKC.

Ne30

®dtop, o B IPUPOIHOMN BOJIE.
MeTto 161 00paObOTKH MIPUPOTHBIX BOJ.

IlepeyeHb KOHTPOJIBbHBIX 32/JaHUI U (MJIH) BONPOCOB /IS OLeHKH COPMHUPOBAHHOCTH KOM-
nereniyn I1K-3 (koHTpOIMpYyeMBblii HHIUKATOP A0CTHKeHUs KomneTeHun ITK-3.3)

BOoo~NoOR~WDNE

11.
12.
13.
14.
15.
16.

0.

KauecTBeHHBIN aHAIN3 MUHEPAJIBHBIX IIPUMECEU BOJIBI.

OpraHonenTHyecKkue CBOMCTBA BOJIBI.

Ornpenenenne o01Ie U CBOOOHON MIETOYHOCTH BOJIBI.

[Torennomerpuueckoe onpeaeneHue pH pa3nuuHbIx 1poO BOJIBI.

Omnpenenenne KecTKocTu 00pa3oB BOJIBL.

OnpezaeneHye nepMaHraHaTHOM OKUCIIIEMOCTH 00pa310B BOJ.

Omnpenenenue cofepkaHus B BOJE paCTBOPEHHOTO KUCIOPOAA.

Omnpenenenus coaepkKaHus B BOJIE OCTATOUYHOTO XJIOpa.
@DOTO3NEKTPOKOIOPUMETPUUECKOE ONPEAEICHUE COAEPAKAHNS B BOJIC HOHOB JKeEJe3a.
DOTO3MEKTPOKOIOPUMETPUUECKOE ONpEeIeTICHUE COJIepKAHUsS B BOJIE pa3IMYHbIX (hopM azo-
Ta.

Konnykromerpuueckoe onpeeseHne CTeleHn MUHEPaIU3aluy BOJIBI.
Omnpenenenue conepkanus cyab(}aToB B BOJIE.

Onpenenenue coaepkanus CylIb(QpHUIOB B BOJIE.

CriocoObI BRIpaXEHHUS COJICPKAHUS PACTBOPEHHOTO BEIIIECTBA B PACTBOPE.

OOt KOHTPOJIb aHAJTM3a BOBI 110 SKBUBAJICHTHOMY COZIEPKAHUIO HOHOB.

OO0y KOHTPOJIb aHAIKM3a BOJIBI 10 CYXOMY (IJIOTHOMY) OCTaTKY.



