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1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

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

KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOUYHOM aTTeCTallMU MO JUCLUUIUIMHE (MOAYII0). YKa3aHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTH TOCTHKEHUE 00Yy4aroIUMCs TUIaHU-
PYEMBIX pe3yabTaToOB O0YYEHHUs MO AUCLUUIUIMHE (MOJYIIO), YCTAHOBIEHHBIX B COOTBETCTBYIOIEH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMITETEHIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON NPOrPAMMBI.

ITonmaBIC HAaMEHOBAHUS KOMHGTCHI_[I/Iﬁ W UHAUKATOPOB UX IPCACTABJICHLI B OGH.ICﬁ Xapak-

TEPUCTHUKE OCHOBHOM MPO(heCcCHOHATBLHOM 00pa30BaTEIbHON MPOTPaMMBbI.

2. OneHoYHbIE cpeacrea (OIICHO‘IHLIC MaTepl/IaJII)I) AJIA TIPOBEACHUA TEKYILIECT0

KOHTPOJISl YCIIEBAEeMOCTH 00y4ar0IIMXCH 10 JUCHUILINHE (MOAYJII0)

IlepeyeHb KOHTPOJIBLHBIX 33JaHUH U (MJIM) BONPOCOB /1JIs1 OLIEeHKU C(hOPMHPOBAHHOCTH KOM-
nereHuuu IIK-3 (koHTpoIMpyeMblii HHAUKATOP AocTH:KeHUus1 KomneTeHuuu I1K-3.1)
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17.
18.
19.
20.

21

Knaccugukaius MeTo/10B yMsr4eHus BoIbl
TepMuyeckuii METOJ, yMAT4E€HUS BOJbI
W3BecTkoBaHue BoAbI. [lekapOoHu3anus
N3BECTKOBO-COIOBBIN METOJ YMATYEHUS BOBI.
Enko-HaTpOBBIN METO/ yMATYEHUS BOABI
Con0BO-HATPUEBBIM METO/T yMSITYEHHS BOJIBI
bapueBblil METO YMATYEHUS BOJBI

OxkcanaTHbIN METOJ yMATYEHUS BOJIbI

Cxema HanopHO! BOJLOYMATYUTEIbHOU YCTaHOBKH

. Buxpesoii peakTop

. CxeMa peareHTHOro yMsr4eHus BOJbl C OCBETIUTENIEM

. OcBeTnuTens A1 yMAT4eHUsl BOJbI KOHCTpyKIuu npod. E.® . Kypraesa

. TepMO-XUMHYECKHI1 METOJ yMSTUEHHUS BOJIbI

. MarautHas o0paboTKa BOJIbI ISl IPEAYIPEKICHUS HAKUTIE00pa30BaHUS

. YMsruenue BoAbl KaTHOHUPOBaHHEM. CyIIHOCTh METO/1a

. ITonnast u pabouass oOOMEHHass eMKOCTb KaTHMOHMTA. J[IUTENbHOCTh MEXpereHepaioHHOTO

nepuoaa

Karnonuts! u ux cBoicTBa

YMsArdeHue Bo/ibl HATpUN-KaTHOHUPOBAHUEM

[Tpunumn paboThl HATPUNH-KaTHOHUTOBOTO (PHIIbTPA C MIPOTUBOTOYHON pereHepanuei
JIByxcTyrneHuaToe HaTpUi-KaTHOHNUPOBAHHE

. Botopoa-HaTpuii-KaTHOHUTOBOE yMATYEHHE BOJbI. XUMHU3M METO/A
22.
23.
24.
25.

[TapannensHOE BOOOPOI-HATPUIN KATHOHHUPOBAHUE

ITocnenoBarenbHOE BOLOPOA-HATPUN KATHOHUPOBAHUE

CoBMecTHOE BOAOPOA-HATPUI KATUOHUPOBAHHE

Bonopon-natpuii KaTHOHUPOBAHUE C TOJOJHOW pereHepanuvel BOAOPOA-KaTUOHUTOBBIX
¢GuIETPOB
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26. PacueT ¢GuabTpOB Mpu BOAOPOA-HATPUN KATHOHUPOBAHUHT

27. YMsiruyeHue BOJbl HaTpUN-XJIOP-HOHUPOBAHUEM

28. 3BeCTKOBO-KAaTUOHUTOBBII METO]T yMSTUEHHUS BOJIbI

29. BcrioMorarelnbHble YCTPOHCTBa KATHOHUTOBBIX YCTAaHOBOK. CXeMa COJIeBOT0 X035HCTBa

30. BcrioMorarenbHbIe yCTPONCTBAa KATHOHUTOBBIX YCTAaHOBOK. CXeMa KUCIOTHOTO X035HUCTBa

31. MeTob! onpecHeHUs 1 0OeccouBanms Boabl. VX kinaccudukarus

32. JlucTriuIsiys BOIbI

33. Kpucrammn3airoHHbII METO ONIPECHEHUS BOJIbI

34. MeTtoJ reIMoonpecHEHUs BOIbI

35. NoHOOOMEHHBIH METO] ONPECHEHUSI M 00ECCOTMBAHUS BOJIBI

36. @unbTpel cmemanHoro jnercteus (OCU)

37. ®unbtpel ®CJI ¢ BEIHOCHOW pereHepanuen

38. Cxema pearentHoro xo3siicrea NaOH

39. OnpecHenure BOJIbI AIEKTPOAUATUZ0M

40. Cxembl  pabOTBl  BJCKTPOAUAIM3HBIX  YCTAHOBOK: TMPAMOTOYHAS, IUPKYISIIMOHHO-
MOPLUUOHHAS, HUPKYISUOHHAS

41. I'azoruapaTHOE OMPECHEHHE BObI

42. TeopeTnueckre OCHOBBI 0OPaTHOTO OCMOCa

43. Cxema 00paTHO-OCMOTHUYECKONW YCTAHOBKH

44. Bunbpl ¥ NpUYHMHBI 3apacTaHus TPyO U 000pyIOBaHUS

45. CrabuibHoCTh BOJbL. [TokazaTenu ctabunbHOCTH

46. Crabunu3anuoHHas 00padoTKa BOJBI IPH OTPUIIATEIHHOM UHIEKCE HACKIIICHUS

47. CrabunuzanuoHHasi 00padoTKa BOJBI MIPH MOJOKUTEIEHOM HHEKCE HACBIIICHHS

48. Ilpumenenue rekcameradocdara HaTpus u Tpunonudocdara HaTpUs 1Jid CTAOUITU3AUOH-
HOM 00pabOTKU BOBI

49. MarautHas 06paboTKa BOJBI C LENbI0 CTA0MIN3aLUU

50. YibpTpa3ByKoBasi CTaOMIN3alMOHHAs 00pabOTKa BOIBI

51. O6paboTka oxJyIaxKaarome BOAbl OT OUOJIOTHYECKUX 00pacTaHui

52. cnionb30BaHue TUMIOXJIOPUTA HATPHS I 00pabOTKH OXJIaXTArOIIEH BOIBI

3. OneHoYHbIe CpeICcTBA (OLEHOYHbIE MAaTEPHAJIbI) AJIsl IPOBEICHUsS IIPOMEIKY-
TOYHOM aTTeCTALMH 00y4AIOIIMXCH M0 AUCHHUILIMHE (MOYJII0)

IlepeyeHb KOHTPOIBLHBIX 3aaHUH M (MJIM) BOIIPOCOB JIsl OEHKH COPMHUPOBAHHOCTH KOM-
nereHuun I1K-3 (koHTpOIMpyeMblil HHAUKATOP A0cTHKeHUs KomneTeHunu [1K-3.1)
1

Yem 00yc/1aBJIMBAETCSl BpEMEHHAas! 5KeCTKOCTh IIPUPOJIHOI BOBI
1. ruznpokapOoHaTaMu U KapOOHATaMH HATPUs U KaJUs
2. cynbdaTamMu U XJIOPHUIAMH
3. cymmoii karronos Ca®” n Mg
4. ruapokapOoOHaTaAMU Ca*"u Mg2+

2

O01mas ’KecTKOCTb BOAbI 00yCJIABJIUBAETCS

. CYMMOU KaTHOHOB Ca’'u Mngr
cymmoii katronos Ca”” i Na*™
. CaS0y4, MgS0,, CaCl,, MgCl,
. Ca(HC03)2, Mg(HCO3)2, CaCOs, MgCO3

AW N —



CylIHOCTH PeareHTHOr0 MeTo/1a YMATYeHH sl 3aKJII0YAeTCs
B YJlaJI€HUH KaTHOHOB Ca*'u Mg2+ Ha KaTHOHOBBIX (PMIIBTpax
B YJQJIEHUHU KATHOHOB Na" n H' Ha KaTHOHOBBIX dunpTpax
3. B yJaJ€HUHU KaTUOHOB Ca*' u Mg2+ MIpY TTIOMOIIY PEAreHTOB, MEPEBOIAIINX UX B HEPACTBOPH-
MO€ COCAUHCHUE
4. B yIaJIeHUU KaTUOHOB Ca*' u Mg2+ MpY MOMOIIHU COJEH Na' Wi CHIBHBIX KHCIOT
4
Kaxkoii u3 MeT010B He OTHOCHTCH K METOaM PeareHTHOIr0 yMsAr4eHust

N —

1. WM3BECTKOBBIN, H3BECTKOBO-COIOBLIM
2. €IKOHATPOBBIN, U3BECTKOBBII
3. docdarnsiii, bapueBbIit
4. cynbdaTHBIN, XJTOPUIHBINA
5

H3BecTKOBBII MeTO MPUMEHSAETCS
1. nmnsg ycTpaHeHus U3 BOJbI KapOOHATHOM KECTKOCTH
2. Ui IOJTHOTO YCTPAHEHUs dKECTKOCTU BObI
3. A yCTpaHEeHHs HEKapOOHATHOM KECTKOCTH
4. nans nepeBojia KalblIMeBOM HEKapOOHATHOM JKECTKOCTH B HATPUEBYIO HEKApOOHATHYIO

6
KosnuecTBo ymMsiruaeMoii BoJibl B % npu padoTe CTAHIMU HA X031 CTBEHHO-NMTHEBOI BO0-
MPOBOJ ONpe/easieTcsi 3ABUCUMOCTBIO, T]1€ XKoycx — JKECTKOCTh UCXOHOM BOJIBI; XKy — HKECTKOCTh
BOJIbI, IOCTYNAIOMIEN B CETh; XKoy — KECTKOCTH YMATYEHHOU BOJIBI

XK, — K
1. 0, =———-"-100%

}I{OUL‘)C oy
XK K
2. 0 = Rower ¥ Moc | 100%
' }I{OUL‘)C + }R'Oy
K _—K
3. 0,= W-IOO%
oucx oy
}Koucx - }](oy

7
Yemy paBHa 001125l 5KeCTKOCTb BOAbI 7K, IPH CIIEAYIONINX JaHHBIX Ca’> =140.3 mr/nu Mg2+ =
60.8 mr/n (aromuas macca Ca = 40.8, Mg =24.3)
1. 2K, = 6.3 mMr-3kB/n
2. XK,=9.0 Mmr-3kxB/1
3. XK, =12.0 Mmr-3xB/n
4. XK,=15.2 Mr-okB/1
8
Yemy paBHA BpeMEHHAs KeCTKOCTh BO/bI [P CJIEIYIOLIUX JAHHBIX: Ca®" =70.1 mr/n 1 Mg2+ =
60.8 mr/n, HCOs; =183 mr/n, Cl =70.9 mr/n, atroMHbie Maccel: Ca=40.8, Mg=243, H=1,C=
12, 0=16,Cl=3545
1. 2Ky =2 mr-3kB/n
2. XK =3 Mroks/a
3. XK= 8.5 mr-akB/n
4. XK= 5.5 MraKB/1
9
Yemy paBHA NOCTOSTHHASA 5KECTKOCTH BOABI IIPU CIEAYIOMIMUX JaHHBIX Ca®"=70.1 Mr/mu Mg2+ =
48.6 mr/m, HCO; = 244 wmr/n, atomasie Macchl: Ca=40.8, Mg=243, H=1,C=12,0=16



1. XKy =4 Mr-3KB/1
2. XKy = 3.5 mr-oxB/n
3. XKy =7.5 Mr-oKB/1
4. XKy =11 Mr-3kB/n
10

st yero BBoAuUTCs B Boay coaa Na;COs npu u3BeCTKOBO-COI0BOM YMSITY€HHUH BObI
1. nns ycTpaHeHUs KalblMEBOM HEKapOOHATHOM KECTKOCTU
2. nns yCTpaHEHHUS KAJbIUEBOM M MarHUEBOW KapOOHATHOM KECTKOCTU
3. g yCTpaHEHHsS] MarHUEBOM HEKapOOHATHOM KECTKOCTH
4. s ycTpaHEHHWs MarHueBOW KapOOHATHOM KECTKOCTH

11

BeinuMHA 0CTATOYHOM KECTKOCTHU MPH U3BECTKOBO-COI0BOM YMSATYeHUH

K, =0.1-0.01 mMr-oxB/1
K, =0.1-0.5 Mr-oxB/1
K, =10.8-1.0 Mr-oxB/1
K, =2.0-5.0 Mr-3KxB/1

AW N —

12
BenuuuHa 0cTaTOYHOM KeCTKOCTH Oy/1eT MUHUMAJIbHOM NIPH M3BECTKOBOM YMSATYeHUHU
P HEOOJTBIION )KECTKOCTH HCXOTHOM BOJIBI
MIPU 3HAYUTEITHHOM KapOOHATHOM KECTKOCTH UCXOJHOM BOJIBI
IIPH IBOMHOM U30BITKE PEareHTOB, BBOJUMBIX B BOJIY
pyu HEOOJBIIIOM HEJIOCTATKE PEareHTOB, BBOJAUMBIX B BOJY
13
1 yero BBOAMTCH KOATYJISHT NIPH U3BECTKOBO-COA0BOM YMATYEHUHU BOJbI
JUISL COKPAILICHUS J]03 PEareHTOB
JUISL yCTPaHEHUsI TOPMO3SILETO IEMCTBUS OPraHUKU
JUUIS. YMEHBILICHUS COJIECOAEPKAHUS BOJIbI
JUISL CHU>KEHUSL KOJIMYECTBA XJIOPUJIOB

AW N —
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14

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

Al (SO4)3

2. NaOH
3. FeSO,4
4. NaCl

—

15
PanuonanbHas 00J1acTh NPMMEHEHUSI €IKOHATPOBOI0 MeTOAA YMATYCHUS.
1. xorma oOpa3oBaBIIeiics COabI IPH pactaje ruapokapoonaroB u CO, XBaTaeT Il yCTpaHEHUS
KaJbI[MEBOI HEKapOOHATHOM KECTKOCTH
2. Korjaa o0pa3oBaBIIEHCs COABI TIPH paciajie THAPOKAPOOHATOB XBATAET sl YCTPAHCHUSI MarHU-
€BOI HeKapOOHATHOM JKECTKOCTH
KOT/Ia KOJIMYECTBO THAPOKAPOOHATOB HAMHOT'O MEHBIIIE, YeM CYIb()ATOB U XJIOPUIOB
4. xorma B BOJIe OTCYTCTBYET CBOOOIHAS YTICKUCIOTA
16

(8]

MoxHo nu MNPUMCHATH GHPHGBBIP’I MCTOJ IS YMATYCHUA XO03-TIUThEBOM BOABI

MOKHO

HEJb3

MO3KHO, €CJIH TpeOyeTCsl ¥ TOTOJIHUTEIbHOE 00€CCOIMBAHNE BOJIBI
MO3KHO, HO JI0pOTO

AW N —
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17

Korna npuMeHsitoT ciupakTopsl (KaMepbl peakiun) B cxeme OpeareHTHOro yMAr4eHus BObl

KOI'/Ia BBICOKOE COJIEpKaHUE B3BECU B UCXOAHOU BOJIE
koraa coaepkanne Ca 00mble KapOOHATHOM KECTKOCTH, a cofiepkanne Mg He 6omee 15 mr/n
KOT'J1a KaJbI[MeBas )KeCTKOCTh HEBEIIMKA, a COJIEpKaHUe KalbIUs B BoJie He Oonee 80 mr/a
TOJIBKO IS YMSITYEHUS TIOBEPXHOCTHBIX BOJT
18
Kakoe oTiinune ckopbix GWIBTPOB B CXeMaX YMSIIYeHUsI OT €XeM OCBeTJIeHHs BOAbI
JpeHa)kHasi CUCTEMa MaJIoro COMPOTHUBIICHUS
JIpEeHaXKHasl CCTeMa U3 MOPUCTOTO MOJIUMEpPOEeTOHa
JOTIOTHUTEIHHAS TIOBEPXHOCTHASI MPOJIMBKA (PHIBLTpa
1oJiaya UCXOTHOM BOJBI CHU3Y BBEPX
19

Ha yeM ocHOBaH KAaTHOHHUTOBBLIH CIIOCO0 YMATYCHHUSA BOAbI

Ha mepesosie noHos Ca’ 1 Mg®' B MpakTHUYECKH HEPACTBOPUMBIC COCIMHEHHS
na obmene Ca’” 1 Mg®" na aktusnsie rpymmst (Na', HY) KaTHOHOBBIX MaTepHalIoB
na oomene Ca’ 1 Mg®" na rpymmsr (OH ,HCO; ) KaTHOHOBBIX MaTepHUaoB
Ha copOuuu noroB Ca’™ u Mg2+ Ha COPOLIMOHHBIX PHUIBTpax
20

IIpu Na-KkaTHOHOBOM YMSII'Y€HUH BOAbI

l.
2.
3.

YKECTKOCTh YCTPAHSIETCSI, a MEJI0YHOCTh OCTAE€TCS SKBUBAJIEHTHON KapOOHATHON KECTKOCTH
JKECTKOCTb U HIEJIOYHOCTh YCTPAHSAIOTCS
YCTpaHsIETCS TOJIbKO KapOOHATHAs K€CTKOCTh, a IIEJI0YHOCTh CTAHOBUTCS PAaBHOM KapOOHATHOM
KECTKOCTHU
YCTpaHSIETCS TOJIBKO KapOOHATHAs KECTKOCTh U IIETOYHOCTh BOIBI

21

le/l H-xaTnoHUTOBOM YMATYECHUU BOAbI

1. mony4aercs KUCHbIN (pUIBTPAT 32 CYET MOTYyYEHUS] MUHEPATbHBIX KUCIOT B KOJIMYECTBE IKBUBA-
JICHTHOM COJIEP>KaHUIO CYIb(aTOB U XJIOPHUIOB

2. momy4aeTcsl IENOYHONH (UIbTpaAT 3a CYeT pachaja TuApoKapOOHATOB U yAalleHUs: CBOOOMHOI
YTIIEKUCIOTHI

3. momy4yaeTcsl KUCHBIN QUIBTpAT 3a CUeT pacmajia THApoKapOOHATOB U moxydeHus cBoboaHon CO,
4. momydaercs IIETOYHOW (PHIbTpaT, T.K. IIEIOYHOCTh OCTAETCS SKBHBAJICHTHOW KapOOHATHOMU
YKECTKOCTHU

N —

N —

22

YT10 TaKoe MOJHAA 00MEHHASA CIIOCOOHOCTH KATHOHHUTA

KOJIMIECTBO MI HoHOB Ca’ Mg2+, KOTOPOE€ MOXKET 3a7epKaTh | M’ KATHOHHTA
KOIIYecTBO M HOHOB Ca’' 1 Mg2+, KOTOpPO€ MOXET 3a7epxkarh | M® KATHOHHTA JI0 IIPOCKOKA B
buIbTpaT HEKOTOPOH KECTKOCTH
KOII4ecTBO r-3kB Ca’ 1 Mg2+, KOTOpPO€ MOXET 3a7epxkarh | M® KATHOHHTA 0 MOMEHTa, KOT/Ia
KECTKOCTh (PUIIbTpaTa CPaBHACTCS C )KECTKOCTHIO UCXOIHOM BOBI

23

Y10 Ha3bIBAETCA €MKOCTHI0 NOIJIOMIEHN KATHOHUTA

pabouasi oOOMeHHasi CIOCOOHOCTh
noJiHasi OOMEeHHas ClIoCOOHOCTh



3. cymma paboueil v MoJTHON OOMEHHBIX CIIOCOOHOCTEH

4. oOMeHHasi cIOCOOHOCTH, OTHECEHHAsl KO BCeMY 00beMy KaTHOHUTA B (PHIIbTPE
24

Kaxkue BemecTBa yjaaiasiloTcsi npu pereHepanuu Na-KaTHOHUTOBOI0 (pMJIbTPaA

1. CaCOs, MgCOs3

2. NaSO4, N32C03

3. CaCl,, MgCl,

4. CaSOy4, MgSOy4
25

MoaxeT i1 PpoBOaAUTHCS pereHepanus H-kaTtuonosoro ¢puiibTpa pacTBOpoM KHCJIOThHI
CHHM3Y BBepX

1. He Moxer

2. MOXET, TOJIbKO IIPU PEreHepalty COJITHON KUCIOTON

3. MOXeT, TOJIbKO B IPOTUBOTOUYHBIX (PHIIBTPAX

4. MOXeT, eCcIH TOJIbKO OTMBIBKA (PMIIbTPA MPOU3BOAUTCS CHU3Y BBEPX

26

Kakune KaTHOHUTBI CHOCOOHBI K O0MEHY KATHOHOB B KHCJOH, HEHTPaJbHOH u
IeJIOYHOM cpeaax

1. opraHm4yeckue KMUCIOThI
2. MHUHEpalbHbIE KATUOHUTHI
3. CUJIbHOKHUCIIOTHbIE KATUOHUTHI
4. cnaOOKUCIOTHBIE KATHOHUTBI
27
IIpn kakuX yCJa10BHAX HeJIb3s IPUMEHATH OAHOCTYNIeHYaToe Na-KaTHOHMPOBAaHHe
1. xorma mpeaenbHO AOMYCTUMAs IIEJIOYHOCTh OOJIbIle BETMYMHBI KapOOHATHOW KECTKOCTH HC-
XOIHOU BOJBI
2. npu BennuuHe XK, < 10 Mr-a3ks/n
IpU YCIOBHOM ’KecTKOCTH (uibTpara He MeHee 0.3 Mr-3KB/I
4. 1npu ycnoBHOM jkecTKOCTH puibTpaTa He MeHee 0.1 Mr-3KB/1
28
Henocrarku aByxcryneH4aroro Na-KaTHOHHPOBAHUA:
1. BBICOKMH yIEIBHBIN PAcX0/1 COJIM HA PErEHEPALINIO
2. HENOJHOE UCIOJIb30BaHUE EMKOCTH MOTIIALEHUS
3. HEBO3MOXHOCTb THOKOI'0 yMSATYEHHSI BOJIbI
4. HEBO3MOXXHOCTh NMpUMEHEHUs, korna XK, MCXOTHON BOJbI OOJIbIIE JOMYCTUMON IIETOYHOCTH
YMSATYEHHOU BOJBI

(O8]

29
Henocrarku coBmectHoro H-Na- katTnoHMpoBaHus
1. OTCyTCTBHE KHUCIBIX CTOKOB
2. OTCYTCTBHE IIETOYHBIX CTOKOB
3. CKOpOCTb pereHepanuu
4. mOpocToTa AKCIUTyaTaluu
30
JocTonHcTBa cxeMbl nocjaenoBareabHoro H-Na- kaTHOHUPOBaHMS C M0JIE3HOM pereHepanue
H-xaTnonosoro ¢uiasrtpa
1. OTCYTCTBYIOT KHCJbIE€ CTOKH
2. PpeXuM 3KOHOMHUH COJIH
3. MUHUMAaJbHAS MEI0YHOCTh yMArdeHHOU Boabl 1] < 0.1 Mr-3kxB/1
4. otcyTcTBHE pexxuMa B3pbixiieHUs: H-kaTHoHUTOBOTrO (DUIBTpa IpH pereHepanuu
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31
st yvero npumensiercss H-Na- KaTHOHUTOBBIM MeTO yMATYEHUS BOIbI
1. ToNBKO JJIsl yaneHus U3 BOJbI KATHOHOB JKECTKOCTH
2. Ui yOaJIeHHs U3 BOJbI KATHOHOB JKECTKOCTHU U HOHOB HATPHUS
3. A4 yAajieHus U3 BOAbl KATHOHOB KECTKOCTU U OJIHOBPEMEHHOTO CHUYKEHUS IIEJI0YHOCTH BOJIbI
4. s yoajaeHus U3 BOJIbI KATHOHOB JKECTKOCTH U B3BEIICHHBIX BEIIIECTB
32
Koraa npumensiercsa napauiejsbHoe H-Na- kaTHoHMpOBaHue
1. a1 mosTydeHust BOABI € KeCTKOCThIO JK > 0.1 MI-9KB/JI 1 MUHUMAIIBHOH IIEIOYHOCTHIO BOIBI
2. JUIsl TIOTyYeHUsT BOJABI ¢ MUHUMaJIbHON kecTKOCThIO JK < 0.01-0.02 Mr-»KB/JI1 M IIETOYHOCTHIO
¢dbunsTpara 0.7-1.5 Mr-skB/n
3. U1 ToNydeHUs BOJABI ¢ MUHUMANbHOU kecTKocThio JK < 0.01-0.02 Mr-3KB/I1 1 MUHUMATBHON
miesnoyHocthio 1 = 0.2-0.3 mMr-skB/n
4. nAns nomydyeHus BOJbI C MUHUMAJIbHOU KECTKOCTHIO U OTTYBKOM CBOOOTHOM YTIE€KUCIOTHI
33
Koraa npumensiercs nocjenoBarejbHoe H-Na- kaTuoHuUpoBaHue
1. nmns momydeHus GUIbTpaTa ¢ )KeCTKOCThI0 > 0.1 MT-9KB/N
2. g monmy4eHus QUIbTparTa ¢ KeCTKOCThIO > 0.1 Mr-3KB/J 1 meI09HOCThIO 0.7 MI-3KB/I
3. s nonydenus uibTpara ¢ kecTKocThio 0.01-0.02 Mr-3xB/1 ¥ 1m1eno4HoCcThIo 0.7 Mr-9KB/1
4. TOpu HU3KOHM KECTKOCTH UCXOJTHOU BOJIbI
34
Yemy paBHa padouyass 00MeHHasi eMKOCTh KATHOHHUTA ENapaﬁ npu Na- KATHOHUPOBAHUU C OT-
MBIBKO KATHOHMTA YMAT4Y€HHOM BOI0OM

1' ENaﬁza,a'ﬂ,J'Enomf—O'qu()')R-

pa oucx

2. EI])V;G:'T —-0.5¢q,, - K

“noan oucx
Na __
3. Epaﬁ_a“a ﬂl .Ena,m_ )‘5qy0
Na __ . .
4. E =« B - E

NoJIH
A€ ONa — KO3PPuIueHT 3¢ (peKTUBHOCTH pereHepanuu

Brna — KOG (ULIMEHT CHUKEHUS 00bEMHON €MKOCTH KAaTHOHWUTA B CIEACTBUU 3aJepKaHUS
kaTHoHOB Na'

Eomm — MOJIHASE OOMEHHAsI EMKOCTh KATHOHUTA, T'-DKB/JI

(yx — YAEIBHBIA PacXo BOJbI Ha OTMBIBKY, M/

K, — 0011ast )KECTKOCTh UCXOHON BOIBI

35

Henocrarku merona Na-Cl-kaTnoHOBOro yMsir4eHusi BOAbI
1. BBICOKast OCTaTOYHAsS )KECTKOCTh U IIEJIOYHOCTh (DUIbTpaTa
HEOOXOIMMOCTE B KUCIIOTHOM M COJIEBOM XO03SHCTBE
BO3pacTaHue XJIOPUIOB B PUIIbTpaTe
HEO0OXOIMMOCTh OTMBIBKH KaTHOHUTA YMATYEHHOUN BOION
36

I_[JIH YE€ro NpUMEHACTCH U3BECTKOBAHUE B U3BECTKOBO-KATUOHUTOBOM METO1€ YMAT1CHUSA

St N

1. nansg noseienust pH Boxbl

2. I HEUTpaJIU3aluK KUCIOTHOCTH BOJIBI
3. A yCTpaHEHHUS IIETOYHOCTH BObI

4. nans yctpaHeHHs 00Iei )KeCTKOCTH BOJIBI

37
Koraa nonyckaercsi XpaHUTh MOBAPEHHYIO COJIb /Jisl pereHepaunu Na-KaTHOHMTOBBIX QUIb-
TPOB B CyXOM BH/e
1. IIpUu OTPULATCIILHBIX TEMIICPATYPAX B BCIIOMOT'aTCJIbHBIX IMTOMCIICHUAX
2. mpH ee cyTodHOM pacxoje a0 2500 kr/cyt
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3. mpwu ee cyrounHoM pacxone a0 1000 kr/cyt
4. mpwu ee cyrouHoM pacxoje 10 500 kr/cyt
38
Kyna nanpaBiasiloTcsi KuMcJble CTOKM mocje pereHepanuud H-kaTHOHMTOBBIX (PMJIBLTPOB B
HUKJIe yMAT4eHUs1 BOJAbI
1. B OBITOBYIO KaHAJIM3ALUIO
2. B yCpPEIHUTENU U OBITOBYIO KaHAJIM3AIUIO
3. s "HeWtpanuzauuu punbTpara Na-KaTHOHUTOBBIX (PHIIBTPOB
4. Ha HEWTpaJIM3alMIO U3BECTKOBBIM MOJIOKOM MJIU JI0JIOMUTOBON KPOILIKOMN
39

Mo:xHO 11 NPUMCEHATD KATHOHUTOBBII MeTOI IJIs YMATYCHUSA peqnoﬁ BOAbI

1. Her, BBUIY HU3KOTO COJIECOACPIKAHUS
2. MOXHO IPH MYTHOCTH He Oozee 15 mr/n
3. MOXHO IIPH MYTHOCTH MeHee 8 Mr/1 U BeTHOCTH MeHee 30 rpaaycos
4. Hert, B BUJly €€ OaKTepHUaIbHON 3arpsi3HEHHOCTH
40
OnpecHeHnune BOJBI SIBJISIETCS METOI0M
1. mosHOro 00eccoMBaHUA BOJIBI
2. YacTUYHOIrO 00eCCOJIUBAHUS BOIBI
3. ynanenue u3 Bogasl conerr NaCl u MgCl
4. ynaneHue U3 BOJAbI COJIEH HKECTKOCTHU
41
IHos1HOE 00eccoTMBaHUE MOXKET ObITh JOCTUTHYTO
1. noHHBIM OOMEHOM
2. 3aMoOpaXHBaHHEM
3. H-xartuonupoBaHuem
4. HW3BecTKOBO-0apHEBBIM METOJIOM
42
ObeccosmBanue BOAbl HOHHBIM 00MEHOM PeKOMEH/yeTcsl IPOM3BOAUTH
1. 1pu BeICOKOM 00111eM coseconepkanuu P > 3-5 r/n
2. TpH BBICOKOH MEepMaHTaHATHON OKUCIIEMOCTH BOJbI Q, > 10 mr/n
3. mpu o01IeM coJiecoiepKaHuu BOIBI JI0 2 T/
4. Npu HU3KUX TEMIEPaTypax UCXOIHON BOAbBI
43
Mo:XHO JIM TOJYYUTh HA JMCTH/UIAHMOHHBIX YCTAHOBKAaX IMOJHOEe 00eccoJMBaHHe
BO/IbI
1. MoXHO
2. HeIb3d
3. MOXHO, TOJBKO IMPH YCIOBHH MPEABAPUTEIBHON 00pabOTKH peareHTHBIM METO0M
4. MOXHO, TOJIBKO TIPH YCJIIOBHH MPEIBAPUTEIHLHOTO HArpeBa BOBI B KOTJIAX BHICOKOTO JaBICHUS

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

nap

1. Her, TOJbKO NEPBUYHBIN

2. MOXHO, IPU UCIIAPCHNUHU OXJIaXKIEHHOM BOJIBI B KOHAEHCATOPE

3. MOXHO

4. Henmb3d, T.K. OHOCTYNECHYATHI NCIIAPHUTEINb HE PA3/IeIseTCs 0 BHICOTE HA BOJSHOW U MApOBOM
00BEMBI

45

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

JUIs IIpoliecca MOJIy4eHUs] YMATYeHHOH 00ecCoIeHHOM BObI

JUISL CO3JaHUS UCKYCCTBEHHON LIUPKYJISLUU UCTIAPSIEMOU BOJIBI

JUISl YBEJIIMUEHUS KCIUTYaTallMOHHBIX PACX010B

JUIs IOJy4eHHUs1 OOJIBLIOrO KOJUYECTBA 00E€CCOICHHOM BOBI HA €AMHUIY IIEPBUYHOTO I1apa

AW =

46

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

1. mpuMeHeHHe BaKyyMHBIX TEPMOKOMIIPECCOPOB
2. yBEJIMYEHHE TEMIIEPaTyphl IPEIOIIETO Mapa
3. mpuMeHEeHHEeM TePMOKOMIIpEccopa
4. mpekparieHueM coOpoca PO IyBOYHON BOIBI
47

Kakum o0pa3om olOecneunBaercsi B JMCTHJUISHMOHHBIX YCTAHOBKAX Oe3HAKHUITHBIN
PeKHM

1. CHUXCHHUCM TeMnepaTprI HepBI/I‘IHOFO napa B KOTJIC HpI/I IIOBBIIIICHHOM OaBJICHUN

CO3JIaHUE UCKYCCTBEHHOM IIUPKYJISIMH BOJBI B TUCTUJUISAIIMOHHON YCTAHOBKE

yBEIUYEHHUEM MTPOYBHOTO Pacxo/ia BOAbI B MapoBOM KOTJIe 10 50% OT HCXOAHOM

CO3JIaHUEM TITYOOKOT0 BaKyyMa B HCHApUTEIIC CO CHIKCHHEM TeMIIepaTyphbl HCIapseMON BOIBI
1o 50°C

nal el

48

21.]15[ yero B AUCTUJIAINNOHHBIX YCTaHOBKaX NMPUMCEHAECTCH BaKyyMHblﬁ
TEPMOKOMIIPECCOp

1. ma co3manus Bakyyma B NPEBIIYIIEH CTYNEHU MCHApUTENs U KOMIIPECCHPOBAaHUA Napa U Mo-
Jla4y B IIOCJIEAYIOIIUN UCIIAaPUTEIIb
2. Ui TOBBILICHUS JABJICHUS W TEMIEPATYPbl B MPEABIAYIIECH CTYIEHH UCIAPUTENS U CO3/IaHUs
BaKyyMa B KOHJIEHCATOPE
JUISL ICIIOJIB30BAHUS TEIUIA KOHJIEHCATA U MTPOTYBHOM BOJBI
4. nnsa nossimienus KITJI HarpeBaTenbHOro KotTiia
49

(8]

W3 kakux rpynmn COCTOMT HOHUTOBast oﬁecconnBammaﬂ YCTaHOBKA

Na-karuonutoBoro ¢puiabTpa, H-kaTnonuToBoro ¢huisTpa u aerasaropa
H-xatnonuroBoro ¢punsrpa - AH-QuIbTpa

H-xarnonuroBoro ¢punsTpa, nerazaropa u AH-QpuibTpa
Na-KaTHOHUTOBOTO (DUIIBTPa, Aera3aTopa U AH-QUIBTpa

AW N —
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50

Kakum peareHTOM He pereHepupylOT AaHHOHUTOBbIE (PUIbTPHI

1. NaOH
2. NaHCO;
3. Na2C03
4. NaCl

51
I'ne Bbimre paGouasi oomeHHasi cmoco6HocTh E",,; H-KaTHOHHTOBBIX (HILTPOB B cxeme
yMSIYeHHUs] WM B cXeMe 00eCCOTUBAHNS BO/bI
1. B cxeMe oOeccomBaHus BOAbI
2. oauHaKoBa
3. B cXeMme yMAT4eHHs BOJbI
4. B cxeMme 00ECCONMBAHMS BOBI IIPH YCIOBUN CHIKEHHS comepKanms SiO”
52
Kakoe coseconepskanue 10CTUraeTcsi B IBYXCTYIIeHYATOH cxeMe 00ecCOJIMBAaHUS BOJbI
1. mo 20 mr/n
2. mo 5-8 mr/n
3. wmenee 0.5 mr/n
4. wmenee 0.1 mr/xn
53
Eciin Hapsiy co cHMKeHHeM coJieco/iep:KaHusl Heo0X0AUMO YIAJIUTh U3 GujIbTpara CHIUKA-
Thl, KAKas J0J2KHA ObITH CXeMa HOHOOOMEHHOI YCTAHOBKH
1. H-xaTuOHUTOBBIA QUIBTP, AH-QUIBTP, CUIBHOOCHOBHOM, Na-KaTHOHUTOBBIM (UIBTP CUIBHO-
KUCJIOTHBIN
2. H-xatnoHuTOBBIH (UIBTP c1a000CHOBHOW, H-KaTMOHWTOBBIN (GUIBTP CHIBHOOCHOBHOH, AH-
GWIBTP CHIIBHOKUCIOTHBIN
H-xaTtnoHUTOBBIN QUIBTP CUIBHOOCHOBHOM, AH-(DUIBTP CHIIBHOKUCIOTHBIH, 1era3aTop
4. H-xaTHOHUTOBBIM (UIBTP CHIBHOOCHOBHOM, AH-QUIBTP CIAOOKUCIOTHBIH, AH-(QUIBTP CHUIIb-
HOKHCIIOTHBIN

(O8]

54
Jas yero B puabrpax ®CJl B nukje odeccoiuBaHusl MPeAyCMATPUBAETCH MOAAa4a CHKATOIO
BO31yXa
1. s MOBBIIIEHUS JaBJICHUS B QUIBTPE
2. ISl OTMBIBKM KaTHOHUTA
3. JUIA OTMBIBKH KaTHOHUTA U aHUOHUTA
4. s nepeMenvBaHusl aHMOHUTA U KATUOHUTA MOCTIE pereHepauu
55

B 4yem cmbic1 npuMeHenust GuiabTpoB PCJL B nukIIe 00ecCOTUBAHNS BOAbI

¢unbTp paboraer Kak OydepHbIil GUIBTP ¢ 3a7epxaHueM KaTHOHOB Na

CHIDKEHHE Yncia QUIBTPOB B YCTAHOBKE 32 CUET OOJIbIEH CKOPOCTH (MIBTPOBAHUS U pabOThI

@®CJ] B nuKiIe KATHOHUPOBAHUS U AHUOHUPOBAHUS

3. ¢unbTp paboraer kak OyepHbI UIBTP B IMKIIE AaHUOHUPOBAHUS C 33aJiepKaHUEM MPOTYKTOB
pereHepanuu

4. mnpocrora perenepauuu uiabTpoB OC/L

N —

56

Mo:KHO J11 TOJIYYUTh METOI0M 3JIEKTPOAUAIN3A IIIY00OKO0 00€CCOIEHHYI0 BOY

1. moxHo, 10 P <20 mr/a
2. MOXHO, 1o P < 58 mr/n
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Henb3d T.K. P > 500 mr/n
MoxHO 110 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

AW =

AW N —

AW N —

koaryssus Al,(SO4); ¢ oTcTanBanueM U GUILTPOBAaHUEM
JIeTrasaiws BOJbI CyTh(})aToM HATPHUS C OTCTAMBAHUEM U (QUIBTPOBAHHEM
NPUMEHEHHE MEITKOTIOPUCTHIX U U30IOPUCTHIX HOHUTOB
KOMIUIEKCHOE OKUCIJICHUE U COPOIIMS HAa aKTUBUPOBAHHBIX YIJISIX
58

CyIIIHOCTb JICKTPOXUMHYECKOI0 00€eccoJTUBAHUSA BOADI JICKTPOAHATINIOM

HalpaBJICHUC IBHUXCHNEC KATHOHOB KCCTKOCTH B MArHUTHOM 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 BBIXOJIA 10 TOKY
BEJIMUYUHOMN CHUJIBI TOKA

BEJIWYMHOM KOJIMYECTBA COJICH B OHpeCHCHHOﬁ BOJC
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

I[JIH 9€ro B OJHOHAIPaBJICHHOM 3JJICEKTPOAHAIMN3ATOPE )IOﬁaBJIHIOT KUCJI0TY HIpHu

00eccoIMBAaHUM BOJbI

Rl N

N —

JUTSL pEreHepaliy 3JeKTPOaKTUBHBIX MeMOpaH

JUIS TIOBBILLIEHUS DJIEKTPOIPOBOJHOCTH BOJIBI

JUISl TIOBBIILIEHUSI CHJTBI TOKA

JUI IPEJIOTBPALICHNS OJIeIEHUS] Ha TIOBEPXHOCTH MEMOpaH OCa/IKOB
62

Kakoii npouecc 04MCTKH HA3bIBAIOT 00PAaTHBIM 0CMOCOM

IpOIIECC pa3/IeIeHUs] ICTUHHBIX PACTBOPOB Yepe3 MOIYIPOHHUIIAEMble MEMOPAHBI

IpoIiecC pa3/IeieHusl FeTepOreHHON (IBYX(Pa3HOM) )KUIKOCTH C PA3TUYHON CTENEHbIO TUCTIepC-
HOCTH

IpoIecC pa3/ieieHUs TOMOTEHHBIX PAacTBOPOB Yepe3 HIIEKTPOAKTHUBHBIE MEMOpPAHBI B 3JEKTPHU-
YECKOM I10J1€

IIPOLIECC HAIIPABIEHHOI'O JBUYKEHUS KATUOHOB KECTKOCTH B MATHUTHOM I10JI€
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63

Yro sBiasiercsi JABWKYHIEH CHJIOH OCMOTHYECKOr0 IlepeHoca BOAbI 4epe3

NOJIYIIPOHHMIIAeMYI0 MeMOpaHy

1
2.
3.
4

(8]

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

KoHuenTpaunoHHasi noJisipu3anus B annaparax 1Jisi runepGujibTpanum 31o

BO3HUKHOBEHUE TIpaJIu€HTa KOHLEHTPalUWN pacTBOPEHHBIX BELIECTB MEPHEHAUKYISIPHO IO-
BEPXHOCTU MEMOpaH
YBEJIMYCHNE KOHLIEHTPAIMH PACTBOPEHHBIX BEIIECTB B (PHIbTpaTE
CHMPKEHHME KOHIIEHTPALUM PACTBOPEHHBIX BELIECTB B (hUIIbTPATE
BO3HUKHOBEHHE I'PaJIN€HTA KOHLEHTPALUNA paCTBOPEHHBIX BEILECTB, HAPABICHHBIX BJOJIb 110-
BEPXHOCTU MEMOpaH

65

KOHHEHTpaHI/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 BEIECTB M BO3HUKHOBEHUS DKPAHUUYECKOTO JEH-
CTBHUSI OCaJKa
MOBBIIICHHUS] OCMOTHYECKOTO JJaBJICHUS B arlrapare
BO3MOXXHOCTH YTHJIM3AIIMH [IEHHBIX BEIMIECTB MPH (PUIBTPOBAHUHU
66

CelIeKTMBHOCTh OCMOTHYeCKHX MeMOpaH R ompeneasiercs caeaywomei ¢popmyaon, roe C, —
KOHIIEHTpanus conei B puibTpare, Cyp — KOHIEHTPALUs COJIel y MEMOpaHbI

l.

AW~

R:Ci_
C(D
R= Ci’_
Cu
cC
R=1- =2
CM
R:1+C—¢
C'M

67

Kakue meMOpaHbl He NPUMEHSIIOTCS B IPAKTHKE BOAONOATOTOBKH

C DJIACTUYHOM CTPYKTYpOU

crIIb(hOHHBIE MEMOpaHbI

COCTaBHBIE MEMOpaHbI

CTEKJISIHHBIC M CTAJIbHbIE MUKPOIIOPHCThIE MEMOPaHbI

68
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Kakue noaynponumaembie MeMOpaHbl HAIIM HauOosblIee PacHpoCTpaHeHHe B
NPaKTHKe BOJONOAT0TOBKH

1. monnyperaHoBble

2. TOJWaMUIHBIE
3. monukapOOHOBBIE
4. aueTWILEIUIIOI03HbIE
69
Henocrarku KECTKOCTPYKTYPHBIX MeMOpaH st NOATO0TOBKH BO/bI
runeppuiabTpanuen

1. HEBO3MOXXHOCTH PaOOTHI 11O OOJBIIUM JIaBIICHUEM

2. HH3Kas CEIECKTHBHOCTh

3. HU3Kas TEPMHUYECKas U XMMHUYECKas CTOMKOCTh

4. wHu3Kas OakTepualibHas CTOWKOCTh, MEXaHUYECKas IIPOYHOCTH

70

Kakue runepdujibTpanuoHHbIe ANNapaThl NPUMEHAIOT B MPAKTHKe 00ecCOJMBaHUS
BOJIbI

1. ¢ mIoCKOKaMepHBIMH 3JIEMEHTaMHU U PYJIOHHOTO TUTA
2. C MOJBIMH U IJIOTHBIMHU BOJOKHAMHU
3. ¢ uUIBTPIPECCOBBIMU JIEMEHTAMHU U MOJIBIMHU BOJIOKHAMHU
4. ¢ GUIBTPIPECCOBBIMU JIEMEHTAMHU U PYJTOHHOTO THIIA
71
IIpumeHeHue ocBeTINTE 1€l €O B3BEIICHHBIM 0CAIKOM IIPH PeareHTHOM yMSITYeHUH BO/IbI
1eJ1eco00pa3sHo NP KOJIUYeCTBe 00pa3yoIerocs 0cajgka B Mr/J

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

72
@uabTPHI B cXeMe PeareHTHOr0 YMSIr'4eHHsl BO/IbI IPUMeHsIeTcs A5
1. ocBeTsieHMs BOJbI U CHIKEHUS KECTKOCTU
2. OCBETJIECHMS BOJBI
3. craOuIM3aind BOObI
4. ocBeTNIeHHs U CTaOWIIN3aLUHU BOJIbI
73
Ot1inyne pUILTPOB B HHUKJIE PeareHTHOr0 YMSAr4YeHUsl BOAbI OT 00BIYHBIX 0CBETINTEIbHBIX
¢puabTpoB
1. nByxcrnoiiHas 3arpy3ka
2. YCTPOMCTBO BEPXHEU MPOMBIBKH
3. BOJOBO3AYIIHAs IPOMBIBKA
4. TnpUMEHEHHE MOJIOTOTO U3BECTHSKA B KaueCTBE (PUIIbTPYIOILEH 3arpy3KH
74
BuxpeBblie peakTopbl IPUMEHSIOTCS TOJIBKO
1. mpu nexapOOHU3AIUH BOIBI
2. TpH U3BECTKOBOM U M3BECTKOBO-COJIOBOM YMSTUEHHUH BOJbI
3. Npu €IKOHATPOBOM YMSATYEHHUH BOABI
4. 1pu U3BECTKOBO-COJIOBOM M €KOHATPOBOM YMSAT'YE€HUH BOJbBI
75
IIpn ymMsirdeHuu BoAbI C IPHMMEHEHHEM BHXPEBbIX PEaKTOPOB B BOJ1Y MOKHO BBOJHUTH
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N3BecTh U XJIIOpHOE KENEZ0
U3BECTh U CONlY

TOJIBKO COIlY

U3BECTh U KEJIE3HbIE KOAryJISIHTBI

AW N —

76
Koraa Mo:kHO NpUMeHSITh BUXpeBbIe PeaKTOPbI B CXeMe PeareHTHOIr0 yMsryeHusl,
e K, - KaabIueBast KecTKocTb, O -epMAHraHATHAS OKHCJISeMOCTh B Mr/i1, Mg -
coJep:kaHHe MarHusi B Boje Mr/JL.
1. K, <Kk, O<10wmr/n
2. Ko< Kx, Mg™" <20 mr/n
3. Kea> Kx, Mg® < 15mr/n
4. K > XKk, O<I15wmr/a
77
Kak mo0:xHO 100uThC cOKpalieHusi BpeMeHu ¢gopmuposBanust Teepaoit paspl CaCOsz u
Mg(OH); 13 KOUIOMIHOM NPH peareHTHOM YMATI'Y€HHH BO/bI
1. yBenMYeHHEM J03bl PeareHTOB
2. TOpUMEHEHUEM MEePeropo4aThiX WIM JbIPUYATHIX CMECUTENEH
3. peuupkypsiuei nuama
4. TpUMEHEHHEM IOJOYHBIX OTCTOMHUKOB

78
H3BecTh NPUMEHSIOT B BH/I€ PACTBOPA B IIUKJIe PEareHTHOI0 YMSIr'4YeHHsl BOJbI MPU €€ Pacxo-
Aax T/cyT
1. <0,5
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-COA0BOM YMﬂl"‘leHPll/l HpI/IMeHﬂl{)T
1. AL(SO4)s, KAI(SO,),

2. FeSOq, FeCl3
3. KOH, NaOH
4. Na28i03

81
HpI/I N3BECTKOBO-COA0BOM YMATYCHUH OCTATOYHASA KECTKOCTH B MI-3KB/JI HaXO0AUTCH B IMpe-
AeJaax

1. 0,1-0,2
2. 0,3-04
3..0,5-1,0
4. 1,5-2,0

82
IIpu nexapOooHU3anUM BOABI N3BECThIO dPPeKkT yMsAryenust oOyaer
1. yBenmuumBaThCs MpHU U30BITKE M3BECTH Oosee 15 mr/n
2. yMEHbBIIAThCS MPH U30BITKE U3BeCTH Oosee 15 mr/n
3. Oyaer MakCHUMaJbHBIM IPHU 3HAUYUTEILHOM COJCPKAHUN KaTHOHOB MarHus 1 U30bITKE U3BE-
ctu Oosiee 1 Mr-skB/n
4. yMeHbLIAeTCs NpU HarpeBaHuM Bosl cBbiie 100 e
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83
Mo:KxHO JIK IPH U3BECTKOBO-COI0BOM MeTO/1e JOCTUTHYTH Npeaeibl ymsardenuss menee 0,1 -0,2
MI-3KB/J

1. MoxHO

2. MOXHO TOJIBKO MPH 3HAYUTEIHHOM U30BITKE PEareHTOB
3. Henb3d

4. MoxHO Tp Harpese Bos 10 80 ° C

84
IIpu nexapOoHn3anuM BOAbI U3BECTHIO MIEJOYHOCTh YMATYEHHOMH BOAbI OyaAeT
1.0y > Kk.y
2.y < XKky
3. Kx = Iy
4.y < Koy,
rae Iy - meno4HoCcTh yMAT4eHHOW BOJIBI,
Xk y - kapOoHaTHAas )KECTKOCTh YMATYEHHOMN BOJIbI
XK oy - o01m1as >keCTKOCTh YMATYEHHOM BOJIBI
85
IIpu nexapoonmnsanun Ko ymsaryennoi soan! Ha 0,4 -0,8 Mr-3xB/;1 60Jib1Ie HEKAPOOHATHOM
skecTkocTU. Korjga MoryT ObITh MOJIy4yeHbl HUZKHUE MPeae/ibl yMATr4eHust
1. Tpu 3HAYUTEIHPHOM M30BITKE H3BECTH
2. TIpY BBEJCHUU B BOJy COBMECTHO C H3BECTHIO KATUOHHBIX (PIIOKYJISTHTOB
3. mpu nojgorpese BoAbl > 35 e
4. TNpu HEe3HAUUTETHHOUN KaJIbIMEBON KECTKOCTH UCXOTHOUN BOJIBI
86
Hy:xHa 14 crabuiau3annoHHasi 00padoTKka BoAbI IPH yMSIr'YeHUU BOAbI M3BECTHIO IJIsl X03-
NMUTHEBOT0 BOJOCHAOKEHUSA
1. HeoOxoamma B JIFOOOM ciydyae
2. HeoOXoAuMma IMpH MOJOKUTETFHOM WHJEKCE HachIeHus uin pH >8,5 yMsardeHHoi BOIbI
3. He TpeOyercs
4. wHe TpebyeTcs, ecnu B ucxoaHoi Boge XKk > XKH k
87
DochaTHBIA METOA YMAT4eHUs1 IPUMeHseTCs
l. Kak caMOCTOATENTbHBIN METOJI YMSTUYECHHS NCXOTHOM BOJIBI
2. TOJBKO I IOyMSTYeHUs BOAbI ipH t>105-150° C
3. Tpu HEOOXOIUMOCTH PEareHTHOTO 00€CCOTMBAHUS BOIBI
4. TOJBKO IS IMIOATOTOBKU MUTHEBOM BOIBI
88
JlocTonHcTBa 6apHEBOro MeTOAa yMSATYCHHUS
1. He TpeOyeT MpUMEHEHHS APYTUX PEareHTOB KpoMe OapHeBBIX
2. OapueBble peareHThl COBEPIIICHHO HETOKCHYHBI
3. HU3Kas CTOMMOCTh PEareHTOB
4. NOIOJHUTEIBHOE YaCTHYHOE 00SCCOIMBAHUE BOIbI
89
B 4yem cMBbICJI COIOBOPEreHEPATHBHOIO METO/Ia YMSIT'YeHUST BO/IbI
1. ymaneHnue u3 BOJBI CoJiel HeKapOOHATHOM KECTKOCTH
2. Heitrpanu3zanus nu3oeiTkaCO, conoi
3. BO30OHOBJICHUE COJIBI B TIPOLIECCE YMATUYCHUS BOJBI JJIsI TUTAHKS TAPOBBIX KOTIIOB
4. NIOHMKEHUE CYXOI'0 OCTaTKa B KOTJIOBOH BOJIE
90
Henecoo0pa3HOCTh NPUMEHEHHS ¢IKOHATPOBOI0 METOIa YMATYeHUS BO/bI
1. xorma TpeOyeTrcs BBICOKAsl CTETICHb CHHKEHHS )KECTKOCTH BOIbI 10 0,1
MTI-3KB/1I
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2. Korja CTOMMOCTb €KOI0 HATPHUsl MEHbIIE CTOMMOCTH U3BECTU U COJIbI
3. Koraa cojbl, 00pa30BaBLICHCS IPU PEAKIIUN YMSATUEHHUS, JOCTATOYHO Ui YCTPAHEHUS
KaJIbI[EBOM HEKapOOHATHOM KECTKOCTH.
4. xorna B BoJie IpeBaupyeT HeKapOOHATHASI )KECTKOCTh BOJIbI
91
B 4yeM CyIIHOCTB COI0BO-HATPOBOI'0 METO/1a YMAT'YCHUS BOJbI
1. B BOY BBOJST COMY | 3aTE€M IPOITYCKAIOT Yepe3 Na-KaTHOHUTOBBIA (PHIBTP
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
Kaxue pakTopbl c1iocOOCTBYIOT YBEJIMYEHUIO CKOPOCTH BOJOYMSITYeHUsA, onpeaeasieMoi ¢ga-
3011 yKpYNHeHHsI KOJJIOWIHBIX YaCTHII.
. BEJINYMHOMN U BUJOM KECTKOCTU UCXOJIHOM BOJABI
. BEJIMYMHOM OOIIETr0 CyXOro ocTaTka
. BEJINYMHOM PAaCTBOPEHHOI'O CYXOI'0 OCTAaTKa
. HaJIMYME TIOBBIIIEHHOTO COJIEPKAHUSI OPTaHUYECKUX MTPUMECEH B IPUPOIHON BOJC
93
N3 3a kakux GakTOPOB OCYIIECTBJISIETCS TEPMUIECKOE YMATYeHHE BOAbI
1. w3 3a yMEHbILIECHUS PaCTBOPUMOCTH KapOOHATa KalbIHs P MOBBIIICHUN TEMIIEPATYPhI
2. W3 3a yMCHBIICHUS PACTBOPUMOCTH CYyJb(aTa KaabIus IMPU MOBBIIICHAH TEMIIEPATYPHI BO-
JbI
3. M3 3a CMEIIEeHHS YIIIEKMCIOTHOTO PAaBHOBECHS, BBI3BIBAIOIIETO MTOHUKEHUE PACTBOPUMOCTH
CO; npu NOBBILIEHUH TEMIIEPATYPhI U 1aBICHUS
4. wu33apacnaaa cynb(haToB U XJIOPHUIOB KAIBIIHS U MAarHUS
94
Koraa nenecoo0pa3Ho npuMeHsITh TEPMUUYECKUIT METOI YMATYEHUSI BOAbI
1. mpu UCHOJIB30BaHUM CUIIBHOMUHEPATU30BAHHBIX MPUPOAHBIX BOJC MOCIEAYIOIINUM UX TO-
JIOTPEBOM
2. TpU UCTIOTH30BAaHUU KapOOHATHBIX BOJ, UAYIINX HA MUTAHUE KOTJIOB HU3KOTO JaBIICHUS
3. TIpH UCTIOJB30BAHMH CYIb(ATHBIX BOJI, HAYIIUX HA MUTAHUE KOTJIOB CPEIHETO M HU3KOTO
JIaBIICHUS
4. Tpu UCTIOJIb30BAHUU XJIOPUIHBIX BOJI, UAYIIUX HA MUTAHUE KOTJIOB HU3KOTO JaBJICHUS
95
Kakmue ocBeT/inTE/ 1M CO B3BEIIEHHBIM 0CAIKOM PEKOMEHAYIOTCS NPH PeareHTHOM yMSITYeHHH
BOJIbI
1. Kopunopnoro tuna BOAI'EO
2. BHUUI'C-2 1 KOHTAKTHBIE OCBETIUTEIN
3. HaAmMOPHBINA OCBETJIMTEINb C BHIHOCHBIM OCAJKOYTIOTHUTEIEM
4. IHMU MIIC u BTU

AW~

96
Kakue 3Hauenusi pH Boabl He00X0AUMBI /1715 IPOBeIEHUsI MpPoLecca JeKapOOHU3aI U BOAbI
1. 124-12,8

2. 12,0-123
3. 10,3-10,5
4. <95 -98

97
KounTtpoJas npounecca ymsaryeHusi BoAbl Haubos1ee 3PpPeKTHBHO 0CYILIeCTBIATH
1. 1o 3HaYeHUIO HeKapOOHATHOM KECTKOCTH YMSATYCHHOM BOJIBI
2. 1O 3HAYEHUIO TUAPATHOM 1ienoyHocTy win pH Boasl
3. 10 3HAYEHUIO MEPMAHTAHATHOU OKUCISIEMOCTH UCXOIHOU BOJIbI
4. 10 3HAYEHHUIO TUAPATHOU MIENOYHOCTH U pH HMcxomHOM BOABI
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98
Ilouemy He peKOMeHayeTCH NMPHU U3BECTKOBO-CO0BOM MeTO/Ie IPUMEHSATh 00J1bIIOH U30bITOK
peareHToB
1. mOBBILIIEHHE CTOMMOCTH OYUCTKHU U IIEITOYHOCTH BOJIBI
2. MOBBIIIEHUE OCTATOYHOM KECTKOCTH BOJIBI 32 CUET HE MPOPEarupOBABIICH COJIbI
3. NOBBIIIEHHE OCTATOYHOM JKECTKOCTH BOJIBI 32 CUET Mepexo/1a HeKapOOHATHOW MarHMEeBOM KeCT-
KOCTHU B KaJIBIIUEBYIO KECTKOCTh
4. yBenuueHue o0beMa 1uiaMa, BhINaJaloIero B 0cagok
99
IIpu U3BeCTKOBO-COI0BOM MeTO/1e HAOII01aeTCsl BO3pacTaHue 0cTaTo4uHoii skecTkoctu (O K)
NPHU BBO/Ie N30bITKA U3BECTH B BOY
O X Bo3pacraeT 3a cueT He MpopearupoBaBIlel U3BECTU
O X Bo3pacraeT 3a cueT nepexojja MarHueBO HEKapOOHATHOM KECTKOCTH B KaJIbIIUEBYIO
O X Bo3pacraeT 3a cueT yBeJIU4EHHUS THAPATHOMN 1IEeJI0YHOCTH
O X He Bo3pacTaer, T.K. U30bITOK U3BECTH CHUMAETCS COJI0M
100

Ilouyemy He pekoMeHayeTCsl 00BN M30BITOK PeareHTa-0caauTe s NPy JeKapOOHU3auU
BO/IbI

1. w3 3a nosbimeHus: pH BoabI

2. yBeIMYEHHE MYTHOCTH BOJIbI

3. TIOBBILIEHUE OKUCIISIEMOCTH BOBI

4. BO3pacTaHHe OCTATOYHOM >KECTKOCTH

AW =

101
IHoyemy npu gexkapOOHM3ANNH BO3PACTACT OCTATOYHAS KECTKOCTH BOABLI IPH BBOJE 00JIbIIO-
ro U30bITKA peareHTa-ocaguTess
1. 3a cuer He mpopearupoBaBIlIEl U3BECTU
2. 3a cyeT MepechleHUs pacTBOPa KOJIOUIHBIM LIIIAMOM
3. 3a cueT 00pa3oBaHUA IPYAOAUCIEPCHOTO MIIaMa
4. 3a cuer He MPOpearupoBaBIICH CObI
102
Kak usmensiercsi coJiecogep:kanue BO/Abl IPH U3BECTKOBO-COI0BOM YMSATYEeHHH
1. yBenuuuBaeTCs Ha BEJIMYHUHBI BBOJUMBIX U3BECTH U COMBI
2. yBEJIMYMBAETCS Ha BEJIMYMHY BBOJUMOM COJIBI
3. ocraercs HEM3MEHHOM, T.K. B 0CAJIOK BbIIAJAET SKBUBAJIEHTHOE KOJUYECTBO BEIIECTBA
4. yMeHbIIaeTcs
103
B yem npuyuHa yxyameHnus 3pPeKTHBHOCTH PeareHTHOr0 YMATYeH sl MOBEPXHOCTHBIX BOJL
1. yBeIMYEHUS )KECTKOCTH UCXOAHOU BOJIbI
2. nsmeHeHus pH Bojsl
3. MOBBIIIEHHUS] MyTHOCTH UCXOJIHOM BOJBI
4. HAIM4YMEe OPraHNYECKUX IPUMECEN B UCXOTHOM BOJIE
104
Kakue npuMeHsIIOTCSA KOATYJISAHTHI U1 y1aJeHUs] MATHUEBOM KeCTKOCTH
1. conu xenesza
2. COJY aTtOMUHUS
3. aMMOHUIHBIE COETUHEHUS
4. coJu mMaprasia
105
Yemy paBHAa KapOOHATHAS KECTKOCTH MCXOAHOM BoAbI (7KK), eciiu B IPUPOIHOM BojJie COOT-
HOIIeHHe MeKAYy eJouHOCThI0 LI uB u 06meii :kecTtkocThi0 (K0) nexoanoii Boas oyaer 1
uB > 7Ko
1. XKx= 1] us
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2. XKx >IluB
3. XKk = Xo
4. Kx= 0

106
HN3meHsieTCA JIM HIEJI0YHOCTH BOJAbI NPU Na-KaTHOHMPOBAHUY
1. yMmeHbIIaeTCs Ha BEIMYUHY KapOOHATHOM KECTKOCTH
2. YBEIWYMBACTCS HA BEIIMYUHY KAPOOHATHOM KECTKOCTU
3. YBEJIMUYMBACTCS HA BEJIMYUHY HEKAapOOHATHOM KECTKOCTH
4. He U3MeHsEeTCA

107
HepocTaTku TepMOXHMHUYECKOI0 METO/Ia YMATYeHH s, KOTOPbIe 3aTPYAHAIOT €ro HUpPoKoe
npuMeHeHne
1. Huzkwii 3PPEeKT yMIrdeHus
2. BBICOKasi OCTAaTOYHAsi KapOOHATHAS KECTKOCTh BOIBI
3. OwicTpoe 0Opa3oBaHUE HAKUIM HA TOBEPXHOCTH TEILIOOOMEHA
4. BBICOKHIA PacXo]] CTAOMIM3UPYIOIIUX PEarecHTOB

108
IIpu TepMOXMMHUYECKOM MeTO/Ae YMAT4eHUsI He0OX0AMMYI0 /103y U3BECTH NPUHUMAIOT
1. ana peakuu ¢ ruAPOKapOOHATAMU U COJISIMHU MarHusi 6e3 U30bITKa
2. ISl peakuu ¢ ruapokapoonaramu, HerTpanuzanuu CO, M KUCJTOTHOCTH KoaryJssiHTa 6e3 u30bIT-
Ka
3. lnst peakuuu ¢ ruapokapOoOHaTaMu, yJajdeHUs MarHUEBOM KeCTKOCTH, HelTpanuzanuu CO; u
KHCIIOTHOCTH KOaryisHTa ¢ u30biTkoM 0,3 Mr-s3kB/n
4. nnst peakuuu ¢ ruApokapoonaramu, Herpanuzanuu CO; ¢ uzdositkom 0,5
MT-9KB/JT

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (MJIM) BOIPOCOB JIsl OLCHKH C(hOPMUPOBAHHOCTH KOM-
nereHuuu IIK-3 (koHTpoMpyemblii nHAUKATOP AocTH:KeHUs komneTenuun [1K-3.2)

Nel

CtpyKTypa MOJEKYI BOJIbI
N3BeCTKOBO-COIOBBIN METO/T YMSTUCHHS

No2

M3oTonHkIi cocTaB BOIKI.

MeToapl peareHTHOTO YMSTYCHHS BOJIBI

Ne3

Bonopoansie cBs3U MOJIEKYI BOJIbI
JexapOoHu3aius BOIbI

Ned

AHOMAaJINU BOJBI

TexHOIOTUYECKHE CXEMbI PeareHTHOTO YMSITUEHUSI BOJIbI
No5

dusnyeckue cBOUCTBA BOJILI

KoHnTtakTHas koarynsuus

Ne6

XUMHUYECKHE CBOMCTBA BOJEL.

OcHoBHBIE (haKTOPBI, BIUSAIONINE HA MPOIECC KOATYIISITUN
Ne7

JucniepcHble CHCTEMBI

PearenTsl, npuMeHsiemMble MPU BOAOMIOATOTOBKE
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Ne8

PacTBoprMOCTb ra30B B )KHJIKOCTH

KarnonutoBoe ymsirueHue BOJIbI.

Ne9

Ypasnenue Knaiinepona-Knazuyca.

Perenepaiusi KaTHOHUTOBBIX (QUIBTPOB.

NelO

VYpaBuenue CeueHona.

KaTnonuroBble Marepuabl U UX CBOWMCTBA.

Nell

PacTBOpuMOCTB TBEPBIX BELIECTB B KUIKOCTU

Cxema Na-KaTHOHUTOBOIO YMSITYEHHS BOJIBI

Nel2

B3anmnasi pacTBOPUMOCTD KUAKOCTEH

Cxema napamiensaoro H-Na-kaTMoHUpOBaHUS JJIs1 yMSTUEHUS BOJIBI.
Nel3

CaoiicTBa pacTBOpoB. 3akoH Payisi.

Cxema nocrnenoBatenbHoro H-Na-kaTnoHUpoBaHuUs Al yMATYEHUSI BOJIBI.
Neol4

CaoiicTBa pacTBOpoB. 3aKoH Payisi.

CxeMbl COJIEBOTO XO34HCTBA. .

Nel5

CgoiictBa pactBopoB. 3akoH Bant-I'odda.

KucnotHoe X03s1CTBO 1151 yCTaHOBOK KATHOHUTOBOTO YMATYEHUS BOJBL..
Nel6

Honnast cuma pacTBopa.

MeTtozbl OnIpecHEHHsT U 00€CCOIMBAHUS BOJIBI

Nel7

AKTUBHOCTB PaCTBOPOB CHJIbHBIX AJIEKTPOJIUTOB.

CxeMbl YCTaHOBOK MOHUTOBOTO 00ECCOIMBAHUSI BOJIBI

Nel8

KoHncranra qucconuanumu.

HonutoBoe obecconrBaHie BObI

Nel9

OcMmoTuyeckoe nasienue. 3akon Bant-I'odda.

Perenepaiiis HOHUTOBBIX YCTaHOBOK. BermoMoraTenbHbIE YCTPOHCTBA HOHUTOBOTO 00€CCOIMBAHUS
BOJIBI

No20

Koaddurment akTMBHOCTH B KOHIIEHTPUPOBAHHBIX paCTBOpax
TexHomornueckue Mpouecchl U COOPYKEHUS I OCBETIEHUS BOJIBI.
No21

[Ipou3sBeneHrne pacTBOPUMOCTH.

TexHOoIOTUYECKHE CXEMBI OCBETIICHUS BOJIBI.

No22

OneHka KayecTBa MPUPOIHBIX BOI.

OOmenHast acopOIHsi KATHOHOB MPHU KOATYIISAIIUUA BOJBIL.

Ne23

MoHHBIN cOCTaB IPUPOIHBIX BOI.

Koarynsuus paznopoansix yactuil. Teopus Jleparuna.

No24

AHOMaJIMU BOJBI M UX 3HAUYCHUE I KU3HU Ha 3eMIIe
Knaccudukanus TEXHOJIOTHYECKUX CXEM OCBETIICHHS B 00€CIIBEUNBAHUS BOJIBI.
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22

HNoHHoe npousBeieHre BObI.
N3BECTKOBBIN METOT YMATUYEHHS BOJBI.

Ne23

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

Ne24

CoenrHeHus yroJibHOM KUCJIOTHI.
DU3NKO-XHUMHUYECKHE 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.
Metoapl cHykeHMsT C-IOTEHIMAIA KOJIJIOUIHBIX YacTHLI.

No28

CanuTapHO-0aKTEpHOIIOTHYECKHE TIOKA3aTeNIN KaueCTBa BObI.
IIpyu4urHBl YCTOMYHUBOCTH NTpUMeECEN BOBL. JIBOMHOM 3JIEKTPUYECKUN CIIOM.

Ne29

COG[[I/IHGHI/IFI KPEMHCKHUCIIOTEIL.
CDJ'IOKy.TI}IHTBI, MMPUMCHACMBIC B BOOOIIOATOTOBKE.

Ne30

®drop, 101 B IPUPOIHOM BOJIE.
Metoasl 06pabOTKH MTPUPOTHBIX BOJI.

IlepeyeHb KOHTPOJIBLHBIX 3a1aHUH U (/M) BOIPOCOB /JIsl OLIEHKU C(hOPMUPOBAHHOCTH KOM-
nerenunu IIK-3 (konTposmmpyemblii nHAMKATOP A0cTHKeHUs: komneTennun I1K-3.3)

SN R WD =

KauecTBeHHBIN aHAIN3 MUHEPAJIBHBIX IIPUMECEU BOJIBI.

OprasosenTH4eCKHE CBOICTBA BOJBI.

Ornpenenenne o01Ie U CBOOOHON MIETOYHOCTH BOJIBI.

[Torennomerpuueckoe onpeaenenrne pH paznuuHbIX 1poO BOJIBI.

Omnpenenenne KecTkocTu 00pa3oB BOJBI.

Omnpeznenenye nepMaHraHaTHOM OKUCIIIEMOCTH 00pa3IOB BOJ.

Omnpenenenue coepkaHus B BOJE paCTBOPEHHOTO KUCIOPOAA.

Omnpenenenus coaepkaHus B BOJE OCTATOYHOIO XJIOPA.
DOTO’IEKTPOKOIOPUMETPUYECKOE ONIPECICHHUE COJIEPKaHUs B BOJIE HOHOB JKeJe3a.

. q)OTOSHCKTpOKOHOpI/IMeTpI/I‘-ICCKOC OIMPECACIICHUC COACPIKAHUSA B BOJAC PA3JIMIHBIX (I)OpM a30-

Ta.

. KongykromeTrpruyeckoe onpeeneHrne CTeleHn MUHEPAIU3alluH BOIBI.

. Onpenenenne coaepkanus CyIb(PaToB B BOJE.

. Onpenenenne coaep kanus Cylb(puIoB B BOJE.

. CrtocoObI BRIpaXEHHUS COJICPKAHUS PACTBOPEHHOTO BEIIIECTBA B PACTBOPE.

. OOt KOHTPOJIH aHAJTHM3a BOJBI 110 SKBHUBAJICHTHOMY COZEPIKaHUIO HOHOB.
. OOt KOHTPOJIb aHATM3a BOBI 110 CyXOMY (TIJIOTHOMY) OCTAaTKYy.



