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JlabopaTopHbie paOOThl MPOBOJATCS B XUMHUYecKas jadbopatopus "OducTka

Bobl" (aymd. 8/210).
dopma 0TUETHOTO KypHaJIa

1. HammeHoBaHME TUCIUATIITNHBI
. HammenoBanue naboparopHoit paboThl

. 3Ha4YEeHUS OTMBITHBIX JIaHHBIE, KOTOPbIE CHUMAIOTCS B IIpOLiecce pabOThI

2

3

4. O6paboTKa ONBITHBIX JJAHHBIX

5. BoiBogibI U3 1abopaTopHOM pabOTHI.

6. ®amunusi, UHAULKANBI CTyJeHTa, No rpymnmbl (MECTO JIJIsl TOIITHUCH ).

7. ®amMunusa, WHUIMAIBI JabopaHTa MPOBOMASIIETO padoTy (MecTo st
MOJINCH), (1aTa).

8. daMuiusi, UHUIMAIIBI TpernojaaBatTesisa MPUHSBIIETO paboTy (MecTo s

MOAIKUCH), (1aTa).



JlaGoparopHas padota Ne 1

OO61ue ucrpITaHusI HOHOOOMEHHBIX MaTepUaaoB (MOHUTOR)

Conep:xkanue

Iens u 3amaun paboOTHI

OcHOBBI TEOpUH

OOBEKTHI U CPEICTBA UCCIICIOBAHUS
[ToaroToBka k pabote u mporpamma padoThI
BriBopb!.

nhwnh e

1. Heab u 3agaun padoThl

OCHOBHOM 11€J1bI0 JTA00PATOPHOI PaOOTHI SIBJIAETCS NU3YUECHUE KaueCcTBa
U CBOWCTB HMOHOOOMEHHBIX 3CPHUCTHIX MAaTEpHAIOB (KAaTHOHUTOB W
AHUOHWTOB), IPUMEHIEMBIX B MIPAKTHUKE IMOATOTOBKHA BOBI JJISI TUTHEBOTO U
MIPOMBITIICHHOT'O BOJTOCHA0KCHHMSI.

2. OcHOBBI TEOPUH

Metoa nOHHOTO 0OMEHA ITMPOKO MPUMEHSCTCS Ha MPAKTUKE IS YMITUYCHHS U
obeccoMBaHus MPECHBIX BOA. s ompecHeHUs] METOI MPUMEHUM B OCHOBHOM
JUIS  WCTIOJIb30BAaHUS COJIOHOBATBHIX BOJ C coJiecojiepkanueMm 2-3  T/IL
VYBenudeHne CcoJIeco/IepKaHus TOHMXKAET AKOHOMHYHOCTH JAaHHOTO METOJa,
XOTS CYIIECTBYIOT CXEMBbI JEJalONIie €ro KOHKYPEHTHOCIIOCOOHBIM C JPYTUMH
MeTOJIlaMU 1pu ooecconrBanuu Bojibl ¢ P= 8 — 10 /.

Meton ymsaryeHuss U oOe€cCOJIMBaHHUS BOAbl OCHOBAaH Ha MNPUMEHEHHUH
CHEUATbHO U3TOTOBJICHHBIX 3€PHUCTHIX MAaTEPUAIOB — KATUOHUTOB U AHMOHUTOB.

KaTnoHuTBI - TIpPaKkTUYECKU HEpPacTBOPUMBIE B BOJE MaTepHUalbl,
OpeACTaBIAONIMe COOOH CONM WM KHUCIOTHI C HEPACTBOPUMBIM TBEPAbIM
AHMOHOM; KaTHUOH K€ JOJDKEH BCTYNaTh B ONPENIETICHHBIX YCIOBUSIX B OOMEHHYIO
pEeaKklMIo C KAaTHOHAMM PacTBOPa, B KOTOPOM HAXOJUTCSA KaTHOHUT. B pesynbrare
ATOW peakUuMu KaTHOHUT COpOMpYeT M3 pacTBOpa KaTHOHBI, 3aMEHss HMX Ha



SKBUBAJICHTHOE KOJIMYECTBO KATHOHOB KOTOPHIMU KATUOHUT MPEIBAPUTEIHHO
3apsKEH.

AHHMOHUTBI — TPEICTABIAIOT COOOM OCHOBaHUS WU COJU C TBEPIBIM
HEPACTBOPUMBIM KAaTHOHOM. AHHMOHBI AHHOHUTA CIOCOOHBI OOMEHHBATHCA Ha
aHUOHBI PACTBOpA, 3aMelllas WX OHKBUBAJICHTHBIM KOJMYECTBOM AHHUOHOB,
KOTOPBIMU aHUOHUT OBLI MPEABAPUTEIILHO 3aPSIAKEH.

KaToHUTHI W aHUOHUTBHI XapaKTEPU3YIOTCA PAIOM TOKazaTened ux
CBOMCTB, BYKHBIX JIJIsl UCIIOJIb30BAHUS B TEXHOJOTUYECKOM IPOIIECCe YMATYEHUS U
obOecconuBaHusi BOJAbl. BakHeHIMM CBOWCTBOM HOHMTA SIBJISIETCA €ro MOJHAs
oOMEHHasi COCOOHOCTb, KOTOpasi COOTBETCTBYET KOJIMYECTBY AKTHBHBIX TPYIII
MOHWTAa B €AMHMIIE €ro Beca wiM oObema. [loiaHas oOMeHHass CIOCOOHOCTH
XapaKTEepU3yeT MOTEHUUAIbHYI0 CIHOCOOHOCTh JIaHHOI'O HOHUTAa K HOHHOMY
oOMeHy.

K umcny BaXHBIX NOKas3aTeNed, XapaKTEPU3YIOIIUX CBOWCTBA HOHMTOB,
OTHOCATCA TaKXe€ IPaHyJIOMETPUYECKUN COCTaB, KOAPPUUMUEHT HEOTHOPOIHOCTH,
HachIMHOM (0OBEMHBIN) BEC BO3AYIIHOCYXOTO W pa30yXiliero B BOJAEC HOHHTA,
00BbEM MEK3EpPHOBOIO MPOCTPAHCTBA, MEXAHUYECKAas MU TEPMUYECKAs] CTOMKOCTb,
TUAPABINYECKHE CBOMCTBA HOHUTA.

3. O0BbeKTHI U CPeICTBA NCCIe0BAHUSA

JlabopaTtopHas pabota «O01I1e UCTIBITAHUSI HOHUTOBY COCTOUT U3 YETHIPEX
YyacTeu:

a. 3¢pHCHHE TOBAPHOTO MOHHTA,

0. cofiep’KaHue BJIaru B HOHUTE;

B. HACBIITHAS Macca MOHUTA;

r.Macca HaOyXIIIero HOHUTA.

OOBEKTOM HUCCIEIOBAHUS ABJISIETCI CUIIBHOKUCIIOTHRIN KaTHOHUT KVY-2-8 n
CUJIBHOOCHOBHOUM aHuOHUT AB-17-6. Onpeenenusi mpou3BOASTCS B TaOopaTopuu
ouncTku Bojbl. JlaboparopHass paboTra pacuMTaHa Ha MPOJOKUTEIBHOCTh
WCCJICIOBaHMs CTYJICHTAMH B TEUCHHE IIECTH akKajgeMudeckux ydacoB. CpencrTBa
MCCTICI0BAHMS TIPUBEICHBI B pazfene 4.

4. TloaroroBka K padore U nporpaMmma paéort
[Tepen BbIMOMHEHHWEM J1TA0OPAaTOPHON PaOOTHI CTYACHTHI Pa3OMBAIOTCS HA JIBE

NOATPYMIIBL: MEepBasi MOATPYIIa BBIMOJHIECT ONpeAesieHus: ¢ kKaTuoHuToM KVY-2-

8, BTOpas- ¢ annonuroM AB-17-6.



A. 3epHeHHe TOBAPHOI0 HOHMTA.

L[GJIBIO pa6OTBI ABJACTCA  IMPOBCACHUC T'PAHYIIOMCTPHYCCKOI'O  dHAJIM3a
3CPHUCTBIX MATCPHAJIOB Ha IIPCIMET HUX IMPHUTIOJHOCTH I 34drpy3KHU

HOHOOOMEHHBIX (DHIIBTPOB.

[Tpubops! 1 060pyI0BaHKE

1. ®unbrpyromuii MaTepuan (KATHOHUT U aHUOHMT).
2. Bechbl TexHMYECKHE C Pa3HOBECAMHU.

3. Habop cut kaimmb6pom ot 0,16 10 2 MM.

4. Brokchl WM CTEKJISIHHBIE YaIIKH.

Meroarka BBITOTHEHUS PaOOTHI

N3 wuccnemyemoit mapTuu TOBapHOro HoHMTAa OepyT HaBecky 100 T
B3BEIIMBAIOT Ha TEXHUYECKUX BecaxXx ¢ TOUHOCTHIO 10 0:1 r. 3aTeM BBICHIIAIOT U
pacceuBaloT B Habope cutT. OcCTaTKM Ha CHUTax B3BEUIMBAIOT. Pe3ynbTarhbl

3aHOCAT B Ta0MIYy 1



Taomn. 1

No Kanu6 Ocrarok Ha [Ipourno
Ne|  pcwura, CUTE 4yepe3 CUTO
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Omnpenenserca MPOIEHTHOE cojiepkaHue (pakluii B TEXHUYECKOM MPOJYKTE,

paBHOE Macce 3TUX (Ppakiuil B rpaMMax.

[To pesymbTaTaM CHTOBOIO aHajM3a CTPOUTCS TpadUK CHUTOBOIO aHAIN3a B
KOOpAMHATAX: KaluOp CHTa — IMPOILEHT HOHMTA, MPOIIEIIIEr0 Yepes3 JaHHOE
cuto. Ilo rpadpuky ompenenstor: dig, dgy , Odsp . Ha ocHoBanuu
OKCIIEPUMEHTAIbHBIX JAHHBIX PACUUTHIBAIOT KOX(D(PHIMEHT HEOAHOPOIHOCTH

K,. ¥ SKBUBAJICHTHBIH JUaMETP HOHHUTA ..
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b. Conepmaﬂne BJIaIr'i B HOHHUTEC

[TpuGopsl 1 060pyaOBaHKE

1.Bechl TeXHUYECKHUE C pa3HOBECAMH.
2.BrOKCHI 17151 B3BEIIMBAHUSI.
3.OKcuKaTop.

4.CymnnpHbId mKag.

Mertoauka BBITIOJIHEHUS PaOOTHI.

OTBemuBaOT 3 T TOBAPHOTO MPOYKTAa HOHUTA ¢ TOYHOCTHIO 10 0,01 r B Grokcax
C MPUTEPTON KPBIIIKOM, BBICYIIMBAIOT JO MOCTOSHHOIO BECa MPHU TEMIIEPATYpeE

0
100"c u mocrnie oxJaxkAeHHs B IKCUKATOPE B3BEIIMBAIOT.

Conepxanue Biaru X, B % onpenensiercs no gopmysie

M=M 100 %

X =



B. HacbinHasi Macca HOHHMTA
[Tpubopsl 1 060pyAOBaHUE:

1.Bechl TeXHUYECKHE C pa3HOBECAMU.
2.Mepnblii uauHap Ha 100 mo.

3.Cuto ¢ orBepctusimu 0,25 MM.

Metoauka BBITIOJIHEHUST PaOOTHI

OtBemmBaroT 50 r© moHHUTa C TOYHOCTHIO 10 0,1 T, MpenBapuUTENbLHO OTCESB

MEJIOYb Yepe3 CUTO ¢ orBepcTusiMu 0,25 mm.

BrichimatoT HaBeCKy B CyXOW MEpHbIA UUIUMHApP eMmKocThto 100  wmo,
BCTPSAXUBAIOT, IOCTYKHMBAasi O JIEPEBSHHBIA Kpald crojia N0 NpeKpalleHUs

U3MEHEHHS 00beMa U 3aMePSI0T 00bEM HOHUTA.

Hacpkimnas Macca nonura omnpejaensercs no gopmyse

GH = m/V]_ ,

rac

G,,— HachIlTHAs Macca MOHUTA;

V1— 00bEM HaBECKH B MII;



M — macca nonuta paBHas S50 T.

I'. Macca Ha0yxiiero HOHUTAa, 3aHUMAKOIIEro o0bem 1 M

[TpuGopsl 1 060pyAOBaHUE:
1.Bechl TEXHUYECKHE C pA3HOBECAMU.
2.Mepublii muauHIp Ha 250 M.
3.Curo ¢ orBepctusimu 0,25 mm.
4.Crakan xumuueckuit Ha S00 mo1.
PeakTuBsl :

1. lucTriniupoBaHHas Boja.

2.Kapoonar natpus (10% pacteop Na,COj3)

Metoauka BBITIOJIHEHUST PAOOTHI

IlepBasi moarpynmna. BeiceinaroT 50 r. KATHOHUTA TOHKOM CTPYHMKOW B MEPHBII

nwMHAP Ha 250 MJ1, B KOTOPBIN MpeaBapUTEIbHO HATUBAIOT 25 MJI JUCTUILIATA,
3aIOJIHAIOT [UJIMHJP BOJOW M OCTaBIAIOT Ha 24 yaca. [lepen 3amepoM HUIUHIP

MEePEBOPAUMBAIOT BBEPX JTHOM M OOpaTHO W CTaBAT Ha ctoi. [lepBbIii 3amep



IMPOU3BOIAT 4YCPEC3 5 mMuH. 3aTem IMOCTYKHBAA AHOM HUWJIMHAPA I10 KPBIIIKE CTOJIA

710 IIPEKPALLEHHUS U3MEHEHNS 00beMa JeNIat0T BTOPOH 3aMep.

O06beM, 3aHUMaeMblii HOHUTOM B Bojie V2 omnpeenseTcs Kak

V2 = (Vi + V)12,
r7e
Vi' uV,'— 06bem Ha0yXIlIero HOHUTA B TIEPBOM U BO BTOPOM 3aMepax.
Macca HaGyxiero nounta GB, 3aHAMAOIIas 06beM 1 M°, OIpenenseTcs KaK
Ge=m/ V2,
rae
M — macca HaBecku 50 T.

Bropass moarpynna. Ilopsimok paGoTel BTOpOM MOATPYNIBI TaKOW K€ Kak U

MepBOM, HO BMECTO AUCTUUIMPOBaHHON Boabl gobamisierca 10% pacTBOp
Na,CO3; , KOTOpBII HANMMBAIOT B CTakaH eMKOCThI0 500 MII M 3aJIMBAIOT 3aTeM
300 ma 10% pactBopa Na,CO;. UYepes 24 wyaca npoOy OTMBIBAIOT
JACTWUIMPOBAHHOW BOJOW 1O OTPULATEIBHOM pEAaKUMU Ha MIEJI0Yb 110
denondranenny. 3arem npoOy MEPEHOCAT B MEPHBIN IIWJIMHIP U METOIUYECKU

MMPOJACIBIBAIOT TO KC, YTO U IICPBasd IMOATPYIIIIA.



5. BeIBOaABI

ITo pesynbraram ombiToB U AaHHBIX ['OCTOB Ha MOHOOOMEHHBIE MaTEpUAIIBI
OMpeNeNnsieTcsi HX COOTBETCTBUE M NPUTOAHOCTb JAHHBIX 3€PHUCTHIX

MaTepHaJIOB JUIsl pabOThl B MOHOOOMEHHBIX (DUIIbTpaXx.



JlabopaTtopnasi paGora Ne 2

OnpeneﬂeHHe AKECTKOCTH M IICJIOYHOCTH BOABI

Cooeporcanue

enpb 1 3agaun pabOTHI

OcHOBBI TEOpPUU

OOBEKTHI U CPeJICTBA UCCIICIOBAHUS
[ToaroroBka k padoTe u mporpaMmma padoThI
. BBIBOAEI.

ITpunoxenwne 1.

NN o

2. llenb u 3apa4u padoThI

OcHOBHOI1 11€J1bI0 JTA0OPATOPHOM PaOOTHI SBISETCS MPUBUTHE HABBHIKOB
XUMHUYECKOTO aHaJIU3a BOJIbI IMyTEM OIPEICIICHHS] KECTKOCTH U MIETOYHOCTH
OPUPOAHONW  BOJBI, AHAIU30B IIUPOKO TPUMEHSEMBIX B IPAKTUKE
7a00paTOPHOTO  KOHTPOJS  TMOATOTOBKH  BOJBI  JUISl MHUTBEBOTO U
MIPOMBITIICHHOT'O BOJTOCHA0KCHHMSI.

3. OcHOBBI TEOPpUH

KecTkocTh NpUPOIHBIX BOA 00YCIOBIIEHA MPUCYTCTBUEM B HUX MOHOB
Ca*mu I\/Ig2+ . OTH 3JIEMEHTHI B MPUPOJHBIX YCIOBHUSX MOMNAAalOT B BOAY
BCJICJICTBUE BO3JICHCTBUS YIJIEKUCIIOTO Ta3a Ha KapOOHATHBIE MUHEPAJbl WU
32 CYET TMPOAYKTOB MHUKPOOMAIBHOTO pacnaga, HPOUCXOJAIEIO B
YBIIAXKHEHBIX CJIOSIX ITOYBHI.

Tak nons Ca 2 momanaror B BOJly IIPU PACTBOPEHUH HU3BECTHSAKOB IO
JNEUCTBUEM COAEPKALIEKUCS B BOAE YIIIEKUCIIOTHI:

CaCO3+H,0+CO, = C&(HCO;J,)Z

OCHOBHBIM HCTOYHHKOM HOHOB Mgz+ SIBISIOTCSL  JTOJIOMHTHI,

pacTBOpsieMbI€ BOJOM TAKKE MPUHAIMYUHU YTOJIBHON KUCIIOTHI:



CaCO3 + MgCO;; + 2H,0 + 2CO, = C&(HCOg)z + Mg (HCO3)2

Hanuune B BoAe OOJbIIMX KOJUYECTB COJIEH, OOYCIAaBIMBAIOIIUX
KECTKOCTh, HEXKEJIATEIbHO TAK KaK Takas BOJA CTAHOBUTCS HEMPUTOJHOU IS
X0351MCTBEHHO-OBITOBBIX M MPOU3BOACTBEHHBIX HYX . [I[puMeHeHune xecTKoi
BOJBI JUIsl MAPOBBIX KOTJIOB MPHUBOJAUT K PE3KOMY YXYIIICHUIO UX paOOThI U
aBapusIM.

XKecTkocTb BOJBI MOAPA3ACIAIOT HA KapOOHATHYIO, HEKapOOHATHYIO U
o011y10.

KapGonatHass uim BpeMeHHasi KECTKOCTb, MpEACTaBIstonas coOoi
4acTh  OOmIEH  JKECTKOCTH, OOYCJIOBJIEHa TMPUCYTCTBUEM B  BOJE
TUIPOKapOOHATOB KajibIMsl M MarHus. JTa >KECTKOCTh MOYTH TOJHOCTBIO
yAaldercss Npyh  KUISYEHWHM, TaK Kak [PUCYTCTBYIOIIME B  HEH
TUAPOKAapOOHATHl TOABEpPraloTcs pacnaay ¢ oOpa3oBaHMeM KapOoHarta
KaJIBLIMS U TUAPOKCHIA MarHus, BEINIAAAIONINX B OCAJOK.

HekapOoHnaTHast *eCTKOCTh 00yclOBJI€Ha CyJb(aramMu U XJIOPUAAMU
KaJIBLIMSI U MArHUS.

XecTKocTh BOJBI BBIPAXKAIOT B MI-3KB/JI.

BakHplM  moOka3zaTeneM KayecTBa IMPUPOAHBIX BOJ, KOTOpPBIA
OPUXOJUTCS YUUTHIBATh IPU MHOTUX IpolLieccax ee 00paboTKH, sABIsSETCA
oOmias  IIEJIOYHOCTh BOJABl M €€  COCTaBISIOIIUE  KOMIIOHEHTHI
(rumpokapOoHaTHasi, KapOOHATHAsI, TUApPATHAS) U B 00JIee PEAKUX CIIydasix
KOTOpass O0yCIIOBJ€HA COJIIMHU Cla0bix KHUCIOT (docdopHas, cuiluKaTHas,
rymaTHas).

[Ilen04YHOCTh MPUPOIHBIX BOJ 3aBUCUT B OCHOBHOM OT COAEpKaHMUS
coiedl yrompHOM KuMcaoTHl. Ilpu mnBetHocTH 0Oo0nee 40° W BBICOKOIM
OKHUCJISIEMOCTH  CJIEAYEeT OTAEIbHO YYMUTHIBATh BEJIMYUHY TyMaTHOM
IIEJIOYHOCTH.

B npupoaHoii Bojie BeNMUYMHA KapOOHATHOM MKECTKOCTH MPAKTUYECKH
paBHa IIEJOYHOCTH BOABI M3-32 HAJIWYUMA B HEH B OCHOBHOM
TUAPOKapOOHATHBIX coequHeHul. [1[e10uYHOCTh BOIbI, YMATYEHHON U3BECTHIO
WIA U3BECTBIO U COJIOM, 00yClIaBIMBaeTCs NPUCYTCTBHEM B HEW T'MJPAToOB,
KapOOHATOB U THAPOKAPOOHATOB.

5. O0beKTHI M CpeICTBA UCCJIEI0BAHUS

OOBEKTOM  UCCJICIOBAaHMS  SBISETCS  BOJONPOBOAHAS  BOja,
KOTOPOMHEO0OXO0IUMO OTIPEICIIUTh:

B

1.IllenoyHocTh OONIYI0O M €€ KOMIOHEHTHI (TUIApaTHYI0, KapOOHATHYIO U

TUAPOKapOOHATHYIO);
2.KecTKkoCTh BOABI 00110, KAPOOHATHYIO U HEKAPOOHATHYIO;
OrnpeneneHus NPOU3BOAITCS B TaOOPATOPUU OYUCTKH BOJIBI.



4. lloaroroBka Kk padore U mporpamMmma pador
[lepen BbIOMHEHUEM J1a0OPAaTOPHOM PabOTHI CTYACHTHI Pa30MBAIOTCS Ha JBE

MOJATPYTIIIHI.

A. Onpenesienne 001e MEJOYHOCTH BOJbI

OOmast menoYyHOCTh BOJBI ONPEACISIETCS] CYMMON CONEPKAIMXCS B HEH HOHOB
- 2. -
HCO;3', CO3;”, OH" u cnalbix KUCIOT, 00pa3yIOUUX XJIOPUIEI U CYIb(aTsl Mpu

B3aMMOJCHCTBUU C COJITHOM U CEPHOU KHUCIIOTOM.
[Tpubopst u 060pyI0BaHKE

ITunerku Ha 100 Mt

OropeTku Ha 25 MII;

KO0JIOBI KOHMYecKre Ha 250 Mit;

Consnas kucinorta, 0,1 H. pacTBOp;

MetuiioBbli OpaHXkeBbI nHAUKATOD, 0,1% pacTBop;
®denondraneun, 0,5% pacTtop;

Enxwuit natp, 0,1% pactBop duxcanai.

NoakowdE

Metoauka BBITIOJIHEHUS] PaOOTHI

K 100mn uccnemyeMoit Boabl AOOABISAIOT 3 Kaljld METHJIOBOTO OPAHXKEBOTO U
tutpytor 0,1 H. pacTBOpOoM KHUCIOTHI 1O MEpexoja OKPAaCKHM HHAUKATOpa W3

YKEJITOU B 30JI0TUCTOPO30BYIO,



OO0wmas mEeloYHOCTh B MIr-3KB/I paBHa pacxony 0,1% pacTBopa KHUCIOTHI HA
9

TUTPOBAHUC B MJI.

b. Onpenesienne KOMIOHEHTOB 001El MIEJOYHOCTH BOJAbI (THAPATHOM,

THAPOKAPOOHATHOM, KAPOOHATHOM 1IEJTOYHOCTH)

['unpokapboHaTHas, kapOOHAaTHAsA M TMApPATHAS IIEIIOYHOCTh ONpPEAEISIeTCs 0
oOILIel IIeIOYHOCTH BOABI, ONPEAEICHHOW € WHIAUKATOPOM METUIIOBBIM
opankeBbiM (M) H  IIETOYHOCTH, OMNPEACICHHOW €  HHIUKATOPOM

denondranennom(D).

Meton ocHOBaH Ha TOM, uTo Juist BoJ ¢ pH Oonee 8,3 mpu TUTpOBaHUU TPOOBI
UCCIIEyeMON BOJIbl KHUCJIOTOW B MPUCYTCTBUU HUHAMKATOpa (QenodranenHa,
JAIOLIEro Mepexo]] OKPaCKU OT KPacHOro K OECHBETHOMY, MPOTEKAIOT PEAKIUU
MEXIy CHJIbHOM KHCIOTOW, FMAPOKCHIBHBIMU M KapOOHAaTHHIMM HOHAaMH, a B

unrepsaie pH ot 8,3 10 4,4 - ¢ ruApoKkapOOHATHEIMU MOHAMH.

[Tpubopsr u 060pyI0BaHKE

1. ITunerku nva 100 mit;
2. OropeTku Ha 25 MIT;
3. Ko0JIOBI KoHM4Yeckue Ha 250 mur;



Consnas xkucnota, 0,1 H. pacTBop;

MeTunoBslid OpaHkeBblid HHAUKATOP, 0,1% pacTBOp;
®enondranenn, 0,5% pacTBop;

Enxwit natp, 0,1% pactBop ¢uxcanai.

~No ok

MGTOI[I’IK& BBIITOJIHCHU S pa6OTI)I

K 100 mn uccneayemoil Boasl B KOHUUECKON KojOe noOapisitoT 5-10 kamenb
pactBopa denondranenna u THTpyrT 0,15% pacTBOpOM KUCIOTHI A0 NEpexo/ia

OKpPACKH U3 KPACHOH B OECLBETHYIO.

enounocTe no enondranenHy(®P) B Mr-3kB/i paBHa pacxody KHCIOTBI B MJI

HOHIGI[HIeﬁ Ha TUTPOBAHUC.

cI)O];)My.]'II)I IJIA pacdeTa KOMIIOHCHTOB HICJIOYHOCTH BOJbI CM. IIPHIIOKCHHC 1

Tabm.1

B. Onpexnesienue o0uien xeCTKOCTH BOIbI

O6Hlaﬂ KCCTKOCTb OIIPCACIIACTCA KOMINICKCOMCTPUYICCKUM MCTOIOOM. MGTOI[
OCHOBaH Ha CBiA3bIBAHMKM HMOHOB KaJbllMsd W MAardusd B KOMIIJICKCHBIC

COCONHCHUA, COIMPOBOXKIAOIIUCCA N3MCHCHUCM OKPACKH MHHUKATOPA.



[Tpubops! 1 060pyI0BaHKE

Kom0p! kornueckue Ha 250 Mt

ITunerku Ha 5 1 100Mu1;

bropetku Ha 25 MJI C KPaHUKOM;

Kommnekcon III 0,05 M pactBop;

AmMMuak-+xjopus aMMonus, OydepHnsiii pactBop; pH=10;
DOpuoxpomuepHbiii T, pacCTBOp HHANKATOPA;

Xnopuna kaneuus, 0,025 M

NoakowdPE

Metoauka BBITIOJIHEHUST PaOOTHI

K 100 mn Boasl mpuiuBaercs 5 mi1 0ydepHoro pactBopa. Memiaroiiiee BIUsIHUE
MIEJIOYHOCTH BOJBI YCTpaHSETCs MpUOABIEHWEM HSKBHBAJIEHTHOI'O KOJIMYECTBA
0,1 H. pactBOpa cosgHOUW KuciaoThl Ilocime THIATENBPHOTrO MepeMElINBaAHUS
npuOaBIIAIOT OKOJIO 5 Karellb pacTBOpa MHAMKATOpa W nepemerniuBaroT [locie
nepememBanus TuTpyrotr 0,05 M pactBopa xkommiiekcona LIl ¢ mpucyrcrBumn
MHJUKATOpa 0 Mepexoaa KpacHOW OKpacku B (PUOJETOBYIO, 3aTeM MO KarlisiM
MpU TIIATEILHOM MEPEMENIMBAHUMN JOBOASIT TUTPOBAHUE JI0 CHUHEH OKpacKu
UCCIIeyeMOTO pacTBopa, M3MeHeHne OKpacKu MOJATBEPKAAIOT MPUOABICHUEM

enle | Kanau THTPOBAHHOIO PacTBOPA.

OO611ast )KeCTKOCTh OmpeenseTcs 1o hopmyse



X =ak100/V,

rae a - konum4ectBo wu3pacxogoBaHHoro 0,05 M TuTpoBaHHOTO pacTtBOpa

komIiekcona I, mi;
K - mompaBka MOJISIPHOCTH pacTBOpa Komiutekcona I11;

V - KOJIMYECTBO B3ATOM JJIs1 TATPOBAHUSA HpO6LI B MIJI.

I'. Pacyer kap0OOHATHOI M HEKAPOOHATHOM KECTKOCTH BO/bI

JIist  BbIUMCIICHUS KapOOHATHOM KecTKoCcTH JK, HCMIONB3yIOT pe3yibTaT

ompeesIeHus oOIIeH MEeT0YHOCTH BOIbI M.

Ki=M

HexapOboHaTHasi >KECTKOCTb paBHA pa3HUIIE MEXKIY OOIIEeH KECTKOCTI0O U

KapOOHATHOM KECTKOCTBIO.



5. BeIBOABI

IIo pe3yijibTaTaM OIIBITOB JaThb XAPAKTCPHUCTHUKY Ka4CCTBA BOJAbLI HA IMPCAMCT CC
HCIIOJIB30BAHMA HA XO3-IIMTHCBBIC HYKIbI U JJIA IIPOMBIIIJIICHHBIX ueﬂeﬁ N JaTb

PEKOMEH Al 110 METOAY €€ 00paboTKH.

Ipuioxenne 1.

Tabmura 1.

dopMyIibl 11 pacdyeTa rupaTHON, KapOOHATHOM U THIPOKapOOHATHOM

IEeJIOYHOCTEN BOBI.

CootHon Bona ®dopmyna s pacueTa KOMIIOHEHTOB 00IIei

CHHC COMCPKUT [IlenoyHOCTH BOMIBI




Mexay M I'unpoxapOoH KapOonat I'mapoxcun
aT MOHBI
)5 ) HCOs HOHBI bHBIE
C032' nonsl OH
d =0 ['uapokapOo M 0 0
20<M HaTBL. M -2 20 0
['unpoxapbo
HATBI
20 =M 0 20 0
u
20>M 0 2(M - D) 20-M
KapOOHATHI.
Kap6onatsi
o=M 0 0 M

Kap6onatsl u
TUAPATHI.

['uppartsr.




JlabopaTtopnast paGora Ne 3

HccaenoBanue npoiecca 1eKapOOHN3ANMH BOAbI

(ycTpaHeHHe KAPOOHATHOM KeCTKOCTH U3BECTKOBAHHEM)

Cooeporcanue

Lenb u 3amaun padboThI

OcHOBBI TEOpUH

OOBEKTHI U CPEACTBA UCCIIEIOBAHUS
[ToaroToBka Kk pabote u nmporpamma padoThl
5. BeIBOAEL

[Ipunoxenue.

4. Ilens u 3a1a9n pabOTHI

OcHOBHOI 11e)1bI0 JTA0OpaTOPHOI PaOOTHI SIBISIETCS UCCIIENOBaHNE pssia (PAKTOPOB,
BIUSIIONINX Ha TPoIlecC JIeKapOOHU3AIMK BOJIbI U3BECTKOBAHUEM, U OMpPEEIICHUE
ONTUMAaJIbHON JI03bI PEAareHTOB.

5. OCHOBBI TEOpUU

B mpakTuke BOAONOATOTOBKH MHPUMEHSIIOTCA Psi METOIO0B 00pabOTKU
BOJBl PEAarecHTaMH C LEJIbI0 CBA3BIBAHUS COAEPXKAIIMXCS B BOJE KAaTHOHOB
KECTKOCTH - KAJIbLIUSI U MArHUS - B MaJIOPACTBOPUMBIE COECIMHEHMUS, BBIIEIIIEMBIC
U3 BOJIBI 3aTEM OCAXKACHUEM U (PHIbTpOBaHUEM. PeareHTHOe yMsryeHue npoBOJIST
KaK C [M0JIOTPEBOM TaK U 0€3 MoI0TpeBa BOJIbI.

I[eKap6OHI/ISaLII/I$I BOJAbI HM3BCCTKOBAHHCM MOXKCT IIPHUMCHATCA B TCX
ClIydadax, Koraa Tpe6yeTc;[ OJHOBPCMCHHOC CHMKCHHUC KCCTKOCTH M HICIOYHOCTH
BOJBbI, IIPpHU 3TOM rJIaBHOM 3az[aqeﬁ ABIKICTCA CHMKCHUEC ICJIOYHOCTHU BOABI.

CymHocTh METO/a 3aKitouacTces B 00paboTke Bojwl u3Becthio Ca(OH), Ilpu
nobasennn Ca(OH), B BHIe M3BECTKOBOTO MOJIOKA MJIM PacTBOpa B MEPBYIO
odyepeb MPOUCXOTUT CBSA3BIBAHUE PACTBOPCHHOHM B BOJC YIVIEKHCIOTHI C



o0pa3zoBaHHEM MaJIOpacTBOPpUMOTO kKapOoHata kanbituss CaCOz BeImamaromnero B
0CaJIoK.

CO2 + Ca(OH), = CaCO; +H,0
!

[Ipu poGaBneHMH W3BECTH B OOJBIIEM KOJMYECTBE MPOWCXOIUT pacmaj
TUAPOKapOOHATOB B pe3ysibTaTe 4ero Bhinaaaet u3 Bojasl CaCOs.

C&(HCOg)Q + Ca(OH)Z =2 CaCO§_+H20
\

[Ipu u30bITKE W3BECTH OTO MPUBOAUT K THUAPOIM3Y MArHUEBBIX COJIEH C
o0pa3oBaHHEM MaJOpacTBOPUMON THUIPOOKUCH MarHusi, koropas npu pH> 10,3
BBINIQJAET B OCAJI0K, OCBOOOK 1ast BOJLY OT MarHus

Mg (HC03)2 + Ca(OH)z = CaCO§ + MgCO3 + 2H,0
\

MgCO; + Ca(OH), =Mg(OH), + CaCO4
\2 \2
[Ipu 006paboTKe BOJBI M3BECTHIO MPOUCXOAUT TAKXKE IMEPEBOJI MArHUEBBIX COJICH
HEKapOOHATHOM KECTKOCTH B MAaJIOPACTBOPUMYIO THAPOOKUCH MArHUsl C
00pa30BaHUEM PKBUBAJICHTHOT'O KOJIMYECTBA KAJIBIIUEBBIX COJIEH CHIJIBHBIX KHCJIOT
npu pH>10,2

MgSO, + Ca(OH), = Mg(OH), + Ca SO,

\’
MgCIZ + Ca(OH)Z = Mg!OH!g + CaC|2
\!

N3 ypaBHeHUI BUJIHO, UTO MarHueBas )KECTKOCTh yCTPaHSAETCs, OJHAKO BEJIMYHMHA
00I1IEN JKECTKOCTH OCTAETCS IIOCTOSTHHOM.

TeopeTnueckuii peaesn yMsIrdeHUsT BOJbI U3BECTKOBaHUEM 0€3 MOA0rpeBa
OTIPE/IETISICTCS PACTBOPUMOCTBIO KapOOHaTa KalbIUs W THUAPOKCHIA MAarHus,
kotopass mpu t=0°C coorBercTBeHHO Oyner pasHa 0,15 m 0,4 Mr-sks/m, a npu
t=80°C Gynet pasua 0,03 u 0,2 Mr-sks/11. IIpakTudecKkn ocTaTO4Has KapOOHATHAs
KECTKOCTh OyJieT HaxoauTcs B npenenax 0,6-1,2 Mr-sks/J.



6. O0BbEKTHI H cpeacrea HCCjaeca0BaHusA

OOBEKTOM HCCIIEIOBAHUS SBISICTCS BOJIOMIPOBOIHAS BOIA.
JlexapOoHM3aIus BOABI MPOU3BOAUTCS C CTATHYECKUX YCIOBUSIX B IMIMHJIPAX
emkocTbio 0,5-1 1.
[TpuGopsl 1 06OpyaOBaHKE

8. munerku Ha 100, Ha 10 1 Ha 5 MuI;

9. OropeTku Ha 25 M,

10.x010B1 KOHMYecKHue Ha 250 mi;

11.uunuHApeEl MepHbIe eMKOoCThIo 0,5-1171;

12. x010b1 KOHUYECKHE WUITH KPYTJIble eMKOCTHIO 0,5 IT;
13. Boponku broxuepa ans GpuabTpOBaHUS;
14.punvTpoBanbHas Oymara;

15.u3BecTs ramenas, 1% pactBop;

16.cepHokucioe xene3o, 1% pacTBop;

17.pH-meTp;

18.consnas kucnota, 0,1 H. pacTBOD;

19.MeTHIIOBBINM OpaHkeBbIl HHAUKATOD, 0,1% pacTBop;
20.¢denondraneunn, 0,5% pactBop;

21.enxumit Hatp, 0,1% pactBop, hukcaHai.

Omnpenenenus NpoOU3BOJATCS B JIAOOPATOPUH OUMCTKH BOIBI.
4. IToaroroBka Kk padore u mporpamma pador

[lepen BbIMOJSIHEHHWEM JIAOOPATOPHOM pPabOTHI CTYAEHTHI Pa30MBAIOTCS Ha JIBE
noarpynmnsl o 10-12 yenosek. IpogomxuTenbHOCTh J1abopatopHOi padoThl 4

gaca.

4.1. O3HaKOMHUTBCS C METOJUKOW TPOBEACHHUS OIBITOB, MPUOOpaMH U
000pyI0BaHUEM.

4.2. B3are npoOy ucciemryeMoil BOAbI, OMPENETUTh KECTKOCTh KapOOHATHYIO U
KECTKOCTh OOIyr0, corjacHO MeToauke (cM. mabopatopHas pabora Ne 2
"OnpeneneHne )KeCTKOCTU U IEJI0YHOCTH BOJIBI").

4.3. Onpenenuts pH uccnenyemoit Boasl Ha pH-meTpe;



4.4, Hanmuth B MepBbIE YEThIpEe HWIMHApPA HccheayemMyto Boay mo 500 mia ¢
temmeparypoit 20 °C, B IATHIH WJIMHAP HATUTH Boay ¢ Temmeparypoit 40 °C u B
IIECTON MUIKMHAP - ¢ Temreparypoit 60 °C.

4.5. CornacHo NOJy4EHHBIM JTaHHBIM JKECTKOCTU M IIEJIOYHOCTU BOJIBI PACUETHBIM
IyTeM OIpeAenuTs 103y u3Bectd no CaO no Gopmyre

I, =28(C0O,/22,01 + XK, + /e +0,3) mr/m,
rae

I - no3a koarynsuta FeSQO, B nepecuere Ha 6€3BOHOE BEIIECTBO B MI/JI.
Jo3a koarynsnrta, coriacHo CHUIT 2.04.02-84*, npunumaetcs B nipeaenax 25-35
MI/J1;

CO,-conepkanue CBOOOTHOM YIJIEKUCIIOTHI B UCCIIETyEMOM BOJIE B MI/JI,
Onpenensiercs Mo TaOJWYHBIM JaHHBIM B 3aBUCUMOCTH OT IIEJIOYHOCTH U pH
ucxogHod Boabl mo Ta6d. 69, 70 u 71 (B.®.KoxunoB O4mcTka MUTHEBON H
TexHuuecko Boabl.M. crpoituznar, 1971). ConecomepskaHue HCXOTHON BOJIBI
npuHATH paBHbIM 1000 Mr/i;

Ky -)KecTKoCcTh KapOOHAaTHAsI UCXOJAHOM BOJIBI B MI'-3KB/JI;

e = 76 - oxkBuBasieHTHasd Macca FeSOy,;

0,3 - U30BITOK U3BECTH, BBOAUMBIN JJIsI IOJTHOTHI PEAKIIUU.

4.6. Onpenenuts 10361, BBOAMMOTO B HCXOJAHYIO BOJly peareHra, B % OT pacueTHOM
corjacHo 1.6 k Tabnure 1.

4.7. Omnpenenuth 00BEM BBOAMMOTO B IWIMHAPHI 1% pacTBOpa HU3BECTH U
KOAaryJisiHTa;

4.8. BBecTH NUIIETKOM pacTBOP U3BECTU B COOTBETCTBYIOIINX 033X B LIUIMHAPHI C
WHTEHCUBHBIM MEPEMEIINBAHUEM BOJIbI U peareHTa B TeueHue 1 MuH;

4.9. BBecTn NUNETKOM KOATyJISHT Yepe3 | MHUH ITOCe BBEAEHUS pACTBOPA U3BECTH
Y TIepeMeIINBaTh B T€UeHUE | MUH;

4.10. OcymecTBisITh OAHOBPEMEHHOE MEJJICHHOE U IUIABHOE MEPEMEIIMBAHUE BO
BCEX LUJIMHJIPaX C YUCIOM 000pOTOB 5-8 00/MUH B TEUCHUE SMUH;

4.11. TIlpekpatutrh TmepeMenIMBaHue W HaAOMIOAAaTh 3a XOJOM IIpoliecca
XJIONbEOOpa3oBaHUsI W OTCTAaMBaHMSI BOABI C 3alMChI0 B JKypHasie Tadm.l
MHTEHCUBHOCTH XJIOIheOOPa30BaHUA M CKOPOCTH OTCTaWBaHUS, BO3MOXKHOU
OMAaJECIEHCUH BOJIbl, COJIEPKAHUSI MEJIKON B3BECH B OTCTOCHHOW BOJIE, U3YUYUTH
BIUSTHUE TEMIEPAaTyphl BOABI HA CKOPOCTH XJIOMHEOOPA30BaHUS W OTCTAUBAHUS
BOJIbI, BpEMSI OTCTAaMBAaHUs IPUHATH 45 MUH;

4.12. Onpenenuth 00beM OCaKa ITOCIE OTCTAUBAHMS;

4.13. Oto6path cuoHOM BEpXHUM CIIOH OTCTOCHHOM BOJBI C KAXAOTO IIIMHAPA
o6bemMom 150-200Mi1 B KOHUYECKHE WA KPYTJIbIe KOJIObI U TPOPUILTPOBATH BOAY
KaXKyto TpoOy BoJibl HA BOPOHKE broxHepa uepe3 0€330J1bHbIi OyMaxXHbIN GUIBTP
JUISl yCTpaHEeHUs1 KapOOHATHOM B3BECH B UCCIIEAYEMOM BOJIE;



4.14. Omnpemenuth  0o0myro u  KapOOHATHYHO  JXKecTKocTh ®w  pH
JeKapOOHU3UPOBAHHOU BOJIHI,

4.15. Peructpaiinio ONbITHBIX JTaHHBIX BeCTH B Tabmuiie 1 (cMm. [Ipunoxenue);
4.16. O6paboTaTh pe3yJabTaThl OMbBITA C OMPEICICHUEM OCTATOYHOH >KECTKOCTH,
addekTa yMITdeHHS U AeKapOOHU3AIUU BOIbI.

4.17. Ioctpouth rpaduku 3aBUCUMOCTH 3P deKkTa yMIrueHus U JekapOOHU3alUU
BOJIbI OT J103bI BBOAMMOTO peareHTa U TeMIEPATypbl HCXOIHOM BOJIBI.

5.BuIBOABI

Ilo pe3ynpraram ONBITOB CAENATH 3AKIOYEHHE O BIMSHUM JI03bI PEAarcHTOB H
TEMIIEPATYPBI BOABI HA MMPOLECC YMATYEHHUS.

Ipuioxenue
Tabnuma 1.
IMoxka3arenn En. Homepa uuianHapos
M3M. | 1 2 3 4 5 6

O0beM BOIBI B ITWJIMHAPE | MII 500 | 500 | 500 | 500 | 500 |500
W oC 40 |60
Temneparypa BOJIbI | MI'-
t 9KB/J
Kectkocte oOmass  BOJIBI | MT-
Ko skB/n |50 | 100 | 130 | 160 | 100 | 100
KectkocTb KapOOHATHAsl | MI/J
Kx %
Pacuetnast mo3a m3BecTH IIO
CaO " MI/JT




Jlo3a u3BecTH NpUHHMAaeMas
B % OT pacueTHOU

Jlo3a W3BECTHU
Jn

O6bem 1%  pactBOpa
W3BECTHU Wu

Jloza koarymsata FeSO,
Jx

O6wvem 1% pactBopa FeSO,
Wk

Bpewmsa IIepEeMEIINBAHUSA
T

Bpewms OTCTaWBaHUS
To

Xoa mporecca KoaryJsiluu 1
OTCTauBaHMUs (OMKCAHUE)
O0bem ocaaka

Kectkocth 00mass ymsrd.
Bogel Ko™

Kectkocth  KapO.  ymsr.
Boael K™

Oddext ymsaraenuss % oT
Ko D0

Dddexr nexapOborm3zanmu %o
oT XKk Ok

MII
MI/71
MII

MUH

MHH

MJI
MTI'-

KB/

KB/
%
%
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N3BecTKOBO-CO/10BOE YMATYEHHE BO/IbI

Cooeporcanue

Lens u 3agaun paboThI

OcHOBBI TEOpPUU

OOBEKTHI B CPEACTBA UCCIICIOBAHUS
[ToaroToBka k pabote u mporpamma paboThI
5. BeiBOJEIL

6. Leab u 3apaun padoThl

OCHOBHOM 11€J1b10 JTJA00PaTOPHOIT pabOTHI ABIsAETCS UCCaeAoBaHNE Y(PPEKTUBHOCTH
poIecca H3BECTKOBO-COJOBOTO YMSTYEHUS TYJIbCKOM BOJBI U OIpPEIEICHUE
ONTUMAJUIBHBIX J103 PEAr€HTOB

7. OCHOBBI TEOPUU

B mnpakTuke BOJOMOATOTOBKH TMPHUMEHSIOTCS PsJI METOJAOB 00pabOTKH
BOJbI pEarcHTaMHU C IICJIbI0 CBS3BIBAHUS COACPXKAIIMXCS B BOJE KaTHOHOB
KECTKOCTH - KaJbIIUsI U MarHUS - B MaJIOPACTBOPUMBIC COCTMHCHHS, BBIICIISICMbIC
13 BOJIBI 3aTEM OCKICHUEM M (UILTPOBaHKHEM. PeareHTHOE yMATYCHUE TTPOBOIST
KaK C TIOJIOTPEBOM Tak U 0€3 Mo0rpeBa BOIBI.

N3BecTkoBaHMEM BOABI B TOM WJIM MHOW CTENEHW yCTpaHseTcs KapOOHAaTHasl U
MarHueBasi >K€CTKOCTb BOJbl, HO HE CHI)KAETCS HeKapOOHATHas MKECTKOCTh
BOJIBL.

CymHoCTh METO/Ia 3aKiIrouacTcst B 00padotke Bobl u3BecThio Ca(OH), u comoii
Na,COs.

IMpu noGasiaennmn Ca(OH), B BHIe H3BECTKOBOIO MOJOKA HWJIM PAacTBOpa B
MIEPBYIO OYEPE/Ib MPOUCXOIUT CBSI3bIBAHHE PACTBOPCHHON B BOJIE YTJICKHCIIOTHI
¢ oOpa3zoBaHHeM MaJIopacTBOpUMOro kapOoHata kanbiuss CaCOz; BbImamaroniero
B OCaJIOK.



CO2 + Ca(OH), = CaCO; +H,0
!

[Ipu poGaBneHMH W3BECTH B OONBIIEM KOJUYECTBE TMPOWCXOAUT pacmaj
TUAPOKapOOHATOB B pe3ysibTaTe Yero Bhinaaaet u3 Bojasl CaCOs.

Ca(HCO;), + Ca(OH), = 2 CaCO; +H,0
2

[Ipu u30bITKE W3BECTH HTO MPUBOAUT K THUAPOIM3Y MAarHUEBBIX COJIEH C
o0pa3oBaHHEM MaJOpPaCTBOPUMOM THUJIPOOKHCH MarHusi, koropas npu pH> 10,3
BBINIAJAET B 0CAJI0K, OCBOOOXK 1ast BOJY OT MarHus

Mg (HCOs), + Ca(OH), = CaCO; + MgCO; + 2H,0
!

MgCO; + Ca(OH), =Mg(OH), + CaCO4
\ \
IIpu 06paboTke BOABI M3BECTHIO MPOUCXOAUT TAKKE MEPEBOJ MArHUEBBIX COJIEH
HEKapOOHATHOW JKECTKOCTH B MaJIOPACTBOPUMYIO THJPOOKHCH MAarHusi c

o0pa3oBaHMEM SKBUBAJIECHTHOIO KOJMYECTBA KAJIBLUEBBIX COJIEH CHIIBHBIX KHUCJIOT
pu pH>10,2

MgSO4 + Ca(OH)Z = MngH!; + Ca SO,

\!
MgCIZ + Ca(OH)Z = Mg!OH!g + CaC|2
\’

N3 ypaBHeHU BUJIHO, UTO MarHueBasi >KECTKOCTh YCTPaHSETCsl, OJHAKO BEJIMYMHA
HEKapOOHATHOW KECTKOCTU OCTAETCS MOCTOSTHHOM.

Jlnis cHKeHusl HeKapOOHATHOM skecTKOCTH 100aBisioT coxy Na,COs. Ilpu
3TOM KaJlbLIMF MEPEBOAUTCS B OCATOK

CaS0O, + Na,CO5; = Na,SO, + C&COg
\

C&Clz + Na,CO; = 2NaCl + C&COg
\’



Teopernueckuii IpeAes yMITUYCHUS BOJbI U3BECTKOBAHMEM 0€3 MO0TpEBa
OTIpENENSIETCS PACTBOPUMOCTHIO KapOoHATa KaJblHs W THAPOKCHUIA MarHus,
xoropas npu t=0°C coorsercrBenHo Oyner pasHa 0,15 m 0,4 Mr-sks/nm, a npu
t=80°C Gyuer pasna 0,03 u 0,2 mr-sks/n. Clie10BaTeIbHO, TEOPETUYECKUN TPEE
YMSITYEHUS BObI M3BECTKOBO-COJIOBBIM METOJIOM 0€3 M30bITKa HOHOB C032' u OH
npu 0 °C cocrasuser 0,55mr-3Bk/11, a pu 80 °C - 0,23 Mr-sks/in. ®akTUYECKU B
IPUPOAHBIX BOJAX PACTBOPHMOCTD STUX COCIUHEHUI 3aBUCUT OT HOHHOTO COCTaBa
BOJBI M HM30BITKA MOHOB C032' u OH". O6pa3zoBaHue KOJUIOMIHBIX COCAMHEHUMN
CaCO;3; u Mg(OH), mpoucXoauT MIHOBEHHO IOCJC BBEACHHS H3BECTH U COZBI.
OpHako mepexoj U3 KOJIOMJIHOTO COCTOSIHUSL B TPyOOAMCIIEPCHOE, TP KOTOPOM
CaCO; u Mg(OH), BeImagaroT B 0CaJoOK, 3aHHMAaET JUIUTCIILHOE BpPEMs, YTO
yBEIMYHBAET 00BEM COOpyKeHHM. [109TOMyY ee BBIIEPKMBAIOT MECHBIIIEE BPEMsI H
MPAKTUYECKH OCTATOYHAsI >KECTKOCTh TIOCIE HM3BECTKOBO-COJOBOTO YMSTUCHHS
Oynet HaxoauTcs B npenenax 0,6-1,2 Mr-sks/J.

7. O0BbeKTHI U CPEACTBA HCCJIEI0BAHUSA

OOBEKTOM HCCIIEIOBaHMS SIBISECTCS BOJONMPOBOAHAS Boaa M3 TyIbCKOTO
TOPBOJIONIPOBO/IA.
YMsirdeHne BOJABI BOJBI MPOM3BOAUTCS C CTAaTHYECKUX YCIOBHUSAX B
HWJIHHAPaX eMKocThIo 0,5-1 1.
[Tpubopst u 060pyI0BaHUE

22.munietku Ha 100, Ha 10 1 HA 5 MuT;

23.610peTku Ha 25 Mt

24.x0n0bI KOHHYECKHE Ha 250 Mit;

25.1MIMHIPE MepHbIe eMKocThio 0,5-11;

26. K0J0BI KOHUYECKUE WITU KPYTJIble eMKOCThIO 0,5 I1;
27. BopoHkH broxuepa aiis GuabTpoBaHUS;
28.(punbTpoBanbpHas Oymara;

29.u3BecTs ramienas, 1% pacTsop;

30.coma ,1% pactBoOp;

31.cepHoKucioe xene3o0, 1% pacTBop;

32.pH-meTp;

33.consnas kuciora, 0,1 H. pacTBOp;

34.MeTHIIoBbIN OpaHkeBbIi nHANKaTOp, 0,1% pacTBop;
35.dbenondraneun, 0,5% pacTBop;

36.exaxkwuii Hatp, 0,1% pactBop, Pukcanam.



Omnpenenenus TPOU3BOATCS B IA0OPATOPHUH OYHCTKH BOJIBI.
4. IloaroroBka K pa6oTe U mporpaMmma paéor

[lepen BbITIOMHEHUEM J1a0OPAaTOPHOM PabOTHI CTYACHTHI pa30MBAIOTCS Ha JBE
noarpynmsl o 10-12 genosek. [IpogomkuTeasHOCTh J1abopaTopHOU padoThHI 4

gaca.

4.1. O3HAaKOMHUTBCS C METOJUKOW TMPOBEACHUS OIbBITOB, MpUOOpaMH U
000pyTIOBaHUEM.

4.2. B3are npoOy uccienyeMoil BoAbl, ONPEIEIUuTh KECTKOCTh KapOOHAaTHYIO U
AKECTKOCTh OOIIyl0, COrjJacHo MeToauke (cM. nabopatopHas pabora Ne 2
"OnpeneneHne )XeCTKOCTH U MIEJT0UYHOCTH BOJIBI").

4.3. Onpenenuts pH uccienyemoit Boasl Ha pH-meTpe;

4.4. Hanute B mepBbIE NATh WWIMHAPOB HCcaeAyemyr Boay mo 500 mi ¢
temrepatypoii 20 °C, B mIeCTOM HUINHIP HAIUTH BOLY ¢ Temieparypoit 60 °C.

4.5. CoryacHo MOJYyYEHHBIM JAHHBIM KECTKOCTH U HIEJTOYHOCTH BOJABI PACUETHBIM
yTeM oNpeAeuTs 103y u3Bectu no CaO no gopmyre

I, = 28( CO4/22,01 + XK, + Mg?/12 +]I/e + 0,5) mr/m,
rae

I - mo3a koarynsuta FeSO, B mepecuere Ha 6€3BOHOE BEIECTBO B MI/JI.
Jo3a xoarynsiaTa, cornmacno CHUIT 2.04.02-84*, mpuaumaetcst B npenenax 25-35
MTI/T;

CO,-conepkanue CBOOOHOM YIIIEKUCIOTHI B UCCIEyEeMOM BOJE B MI/J,
Omnpenensercs 1Mo TaOJWYHBIM JaHHBIM B 3aBUCHMOCTH OT MIenoyHOCTH W pH
ucxoaHo Boael mo Tabn. 69, 70 u 71 (B.®.KoxuHoB Ouuctka NMUTHEBON U
TexHU4eckol BoAbL.M. crpoimzaar, 1971). ConecomepxaHue HCXOTHOU BOJBI
npuHATH paBHbIM 1000 Mr/m;

K -)KecTkocTh KapOOHAaTHAs! UCXOJHOM BOJIBI B MI'-9KB/J;

Mg*'- comepskaHHe MarHus B MI/1 B HCCIELyeMoll Boxe. IIpuHEMAaeTcs

paBHO# 18 Mr/n

e = 76 - oxkBuBasieHTHas Macca FeSQOy,;

0,5 - U30BITOK U3BECTH, BBOAUMBIN JJIsl TIOJTHOTHI PEAKIIUH.

4.6. Onpenenutsb 103y COAbl PACUETHBIM ITyTEM IO MOJTYYEHHBIM JTAaHHBIM KaueCTBa
MCXOJTHOM BOJIBI IO HEKapOOHATHOM KECTKOCTH 1O popMyIie

Hc = 53( K, + /76 +1)
rae



XK, - HeKkapOOHaTHAas )KECTKOCTh UCCIIETyeMOI BOJIbI B MI-3KB/JI.
4.7. OnpenenuTts 103bl, BBOAUMON B UCXOJHYIO BOAY COJbI, B % OT pacueTHOU
corjacHo tadnuie 1.
4.8. Onpenenuts 00BEMBI BBOJAMMBIX B LIMJIMHIPBI PACTBOPOB PEAr€HTOB (COIBI,
U3BECTH U KOATYJISHTA);
4.9. BBecTH NMUIIETKOW PacTBOPHI U3BECTU M COJbI B COOTBETCTBYIOIIMX J03aX B
UINHAPHI C MHTEHCUBHBIM IEPEMEIIMBAHUEM BO/JIbI M peareHTa B TeueHue 1 MuH;
4.10. BBecTu mnumeTkol KoaryiasHT uepe3 | MUH MOCJEe BBEACHHUS PacTBOPOB
pEareHToB U MepeMeNInBaTh B TeYeHUE 1 MUH;
4.11. OcyiiecTBIATh OJJHOBPEMEHHOE MEJICHHOE U IJIABHOE MEepPEMEUIMBAHUE BO
BCEX IWIMH/APAX C YUCIOM 000pOTOB 5-8 00/MUH B TeueHue 1 5SMuH;
4.12. TIlpekpaturh mepeMelNIMBaHWE MW HAOMIOAATh 3a XOJOM IIpolecca
XJIONbEOOpa30BaHUsI W OTCTAaMBAaHMUS BOABI C 3alMChi0 B JKypHasie Ta0m.l
MHTEHCUBHOCTU XJIONIbEOOPA30BaHUS U CKOPOCTH OTCTaWBaHUS, BO3MOKHOU
ONAJIECIICHCUH BOJBI, COJICPKAHUS MEIKOW B3BECH B OTCTOECHHOW BOJE, U3YUYUTh
BIIMSIHUE TEMIIEpaTyphbl BOJbI Ha CKOPOCTh XJIOMbEOOpPa30BaHUS U OTCTAWBaHUS
BO/JIbI, BpEMSI OTCTAUBAHUS NPUHSATH 45 MUH;
4.13. Onpenenuts 00beM OCaIKa MOCIe OTCTAauBaHMS;
4.14. Otobpatrb cuPOHOM BEPXHHI CIIOM OTCTOCHHOM BOJBI C KKJAOTO IUIUHIPA
o0beMoM 150-200MJ1 B KOHUYECKHE WIIA KPYIJIbIE KOJIOBI M MPOPUIBTPOBATH BOIY
KaXKy1o Tpo0y BOJIbl HAa BOPOHKE broxHepa dyepes 06€3301bHbIM OyMakKHBIA QUIBTP
JUTSL yCTpaHEeHUs] KapOOHATHOM B3BECH B UCCIIETYyEMOM BOJIC;
4.15. OnpenenuTs OOITYI0 U KapOOHATHYIO KECTKOCTh U pH yMsATr4eHHOM BOJIBI;
4.16. Peructpanuto OnbITHBIX JaHHBIX BeCTH B Tabmuue 1 (cMm. [Tpunoxenue);
4.17. OOpaboTaTh pe3yabTaThl OIbITA C OMPEACICHUEM OCTATOYHOM KECTKOCTH,
s dekTa yMIrdeHus: BOJbI.
4.18. Tloctpoutb rpaguku 3aBUCUMOCTH 3PQeKTa yMSAr4eHHs BOJBI OT J03bI
BBOJIUMOTO peareHTa 1 TeMIepaTypbl UCXOAHOUW BOJIBI.

5.BuIBOABI
[To pe3ynbraraMm OMBITOB CAENATh 3aKIIOYCHHE 00 OCTATOYHOM YKECTKOCTH BOJIBI,

BJIMSIHUHA JTO3bI PCArCHTOB U TCMIICPATYPHI BOJbI Ha IMTPOUCCC YMATUCHH.

Mpunoxenue



TabOmuma 1.

IHoka3zarTenn En. Homepa unianHapos

M. 11 2 3 4 S 6

O0beM BOIBI B IIWUIMHIPE | M 500 | 500 | 500 {500 [500 |500

W °C 60
Temneparypa BOJIBI | MI'-
t 9KB/IT

Kectkoctp o0mas BOXEI | MI-
Ko 9KB/J
KecTtkocTtb KapOoHaTHas | MI/m | 5 100 | 130 | 160 | 200 | 100
Kk -/-

Pacuernas J03a HM3BCCTH IIO %

CaO JI,”*"

PacutHas 032 COMIBI | MI/TT

P MIT 30 |30 |30 |30 |30 |30
[lo3za conpl, mpuHHUMaeMasi B | MJI

% OT pacueTHOM MT/J1

Jlo3a COJIBI | MJT

Jc MHH

O6bem 1%  pactBOpa | MUH

WU3BECTU Wu

O6bem 1% pacTBOpa CcoOJbI
Wc MJT
Ho3a koarymsata FeSO, | mr-

Hx KB/




O6wveM 1% pactBopa FeSO,
Wk
Bpewms niepeMeITMBaHUs
T
Bpewms OTCTauBaHUs
To

Xoa mporecca KoaryJsiuy U
OTCTauBaHUs (OMMCaHUE)
O0bBem ocanka

Kectkocth 00mass ymsrd.
Boxel Ko™

Kectkocthb  KapO.  ymsrd.
BOabl K™

Oddexr ymsaruenuss % ot

Ko 20

KB/

%




JlaGoparopnasi pabora Ne 5§
Onpenesnenue cTabMJILHOCTH BOABI

Conepxkanue

1. Iens u 3amaun pabOTHI

2. OCHOBBI TEOPHH

3. OODBEKTHI U CPEJCTBA UCCIIEAOBAHUS

4. TlonroroBka Kk paboTe U mporpaMmma padboThI
5. BrIBoIbI.

1. Heab u 3agaun padoThl

OCHOBHOI 11eNbIO U 337a4eil TaOOpaTOPHOM PabOTHI SBISIETCS SKCIEPUMEHTAIBHOE
onpeaeneHre cTabuIbHOCTH BOJIbI METOJIOM KapOOHATHBIX UCIIBITAHUM.

2. OcHOBBI TEOPUH

[Ton cTaOMIBLHOCTHIO BOJIBI IOHUMAETCSI €€ CBOMCTBA HE PACTBOPATH KapOOHAT
KaJIbIUS U HE BBIJIENATH €0 U3 pacTBopa. 1o TepMoCcTaOMIBHOCTEHIO BOIBI
MMOHMMAETCS €€ CBOMCTBA HE PACTBOPSATH KapOOHAT KaJbIUs U HE BBIICIATH
KapOOHAT KaJIbIIHMs U3 PACTBOPA ITPU MHOTOKPATHOM HAarpeBe M OXJIaXKJICHUU BOJIBI,
YTO CYIIECTBYET B OOOPOTHBIX CUCTEMAaX BOJIOCHAOXKEHUS.

CTaOMIIBHOCTD SABJISETCS OIJHHUM N3 OCHOBHBIX MoKa3aTeJiel KauecTBa BOJBI.

CTaOuIbHOCTH BOJIBI MOKET HAPYLIATHCS W3-3a HAIMYMS arpeCCUBHOM
YTIIEKUCIIOTHI WM KUCII0pOAa, HU3KUM pH BOJbI, IEPEHACHIILIEHHOCTBIO BOIBI
KapOOHATOM KaJIbLIUsl WJIM THAPOKCUIOM MarHus, MOBBIIIEHHON KOHIIEHTpaluen
CyJb(paToOB UK XJIOPHUJIOB.

B ocHOBHOM cTaOMIIBHOCTH 00YCIIOBJIEHAa PABHOBECHBIM COCTOSIHUEM B PACTBOPE
YIJIEKUCIOTHBIX COETMHEHUI

2HCO; COs3 + CO,+ Hy0



U XapaKTepPU3yeTcs TeM, UTO KOHIICHTpalus CBOOOHOU aByokucH yriepoaa (COy)
COOTBETCTBYET €€ PABHOBECHOUM KOHIIEHTPALUX, HEOOXOAUMOM JJIs MOAIePHKAHUS
B pacTBOpe rujipokapooHaTHbIX HoHOB (HCO3).

Ecnu ynansercst u3 BOJbI 4aCTh CBOOOTHOM YTICKUCIIOTHI, TO YTIIEKUCIOTHOE
pPaBHOBECHE CIBUTACTCS BIIPABO C PACIaOM YaCTH THAPOKAPOOHATHBIX HOHOB Ha
CO3 u CO,, KOTOpBIN UAET JI0 TEX MOP MOKA HE HACTYIHUT HOBOE PABHOBECUE
Mexay konmentpaiueir CO, 1 TuapokapOOHaTHEIMU HOHAMH. [ uapoKkapOOHATHBIE
MOHBI BCTYTIAIOT B PEAKITNIO C MOHAMH KaJIbITUsI, HAXOSIIMMUCS B BOJIE, C
o0pa3oBaHMEM MaJIOPACTBOPUMOTO KapOOHATA KAJIBIIHS, KOTOPBIA BBIIEISACTCS U3
BOJIbI B BUJIC IIJIaMa WJIA OTJIOKEHUH Ha CTEHKAX TEITNIOOOMEHHOM anmaparypsl
WIH TPyOOITPOBOIOB.

Ca’" + CO; = CaCO;

Takas Boja Ha3bIBAETCSl HECTAOUIIBHOW U CIIOCOOHOM K OTJIOKEHHIO KapOoHaTa
KaJIbIH.

Ecnu no kakum 1160 mpudrHaM, HalipuMep, MpH paciajie B 000pPOTHOU cUcTEMe
OpraHUYECKUX COCIMHEHUMN, TPOU30MIET YBEIUUEHUE B BOJIE YTIIEKUCIOTHI 110
CpPaBHEHUIO C paBHOBECHOMU, TO n30bITouHasi CO, OyeT BCTynaTh B PEaKIUIO C
O0eToHaMM, MPaMOPOM, JIOJIOMHUTOM U T.J., BBIIIEIAYUBast U3 ITUX MaTEPUAJIOB
MOHBI KaNblius. Takasi BOJIa Ha3bIBACTCSI arpECCUBHOM, a U30BITOUHAS 110
CPaBHEHHUIO C PABHOBECHOM YTJIEKUCIIOTA HA3BIBAETCS "'arpeCCUBHOM"
YTJIEKUCIIOTOM.

Ornpenenenue cTaOUILHOCTH MPOU3BOUTCS:

a) U1 IPEIBAPUTEIILHOTO YCTAHOBIIEHUSI CBOMCTB BOJIBI B CBSI3U C U3BICKAHUEM
MCTOYHHMKA BOJOCHA0KEHUS M MPOEKTPOBAHUEM YCTPOMCTB ISl YIIYUIICHUS
Ka4ecTBa BOJBI,

0) Jy1s1 KOHTPOJISI CBOMCTB BOJIBI B TIPOIIecCe €€ 00pabOTKU C IENbI0 YIyUIlIEHUS €€
KadyecTBa.

CTaOHIBLHOCTH BOJIbI OIIPECACIIACTCA IBYMS MCTOAAMMU:

-KapOOHATHBIMH UCTILITAHUSMH (PKCIIEPUMEHTATIBHBIA METO]] ONIPEICTICHHSI
noKasaresis CTaOMIbHOCTH);



-BBIYMCJICHUEM TI0 JJAHHBIM aHAJIM30B BOJIBI MHACKCA HACKIIICHUS PACTBOPA
KapOoHaTa KaibIus (IPUOIMKEHHBIN pacUeTHBIM METO).

CylIHOCTh UCTIBITAHUHN 3aKJII0YAETCS B TOM, YTO €CIIU B BOJIE UMEETCS] U30BITOK
CBOOOJTHOM YTJIEKUCIOTHI (MMPU3HAK KOPPO3ZUOHHOCTH BOJIbI), TO TaKas Boja OyaeT
NEPEBOIUTh YACTh COMPUKOCAIONIETOCS C HEll KapOoHaTa KaJIbLIUsI B pACTBOPUMBII
rugpokapoonar kanpius Ca(HCO3),. 3To IPUBOAUT K TIOBBIIICHUIO OOIIEH
niesioyHocTy U pH BoabI.

Ecnu ke Boga npencraBisieT coO00i epechIIEHHBIN PacTBOP KapOoHaTa KaIbITus,
TO TIOCJICTHUM BBIICISICTCS U3 BOABL. [Ipu aTOM o011as meno9HocTh BobI U ee pH
MMOHMKAETCH.

C1aOuabHOCTH BOJIBI XapaKTEpU3yeTCs MOKa3aTeseM cTadbuiabHOCTH BoJIbI C.
CyuiecTByIOT Ba METO/Ia OIIPEACIICHUS ITOTO TOKAa3aTEs:

-OCHOBHO;
-BCIIOMOTaTEJIbLHBIH.

[Tpu onpeieieHn OCHOBHBIM METOJIOM ToKa3aTellb cTaduiabHOCTH C, HAaXOMST IO
bopmyie

Co = H—I(bam/ U—IHac )
rae lga - akTHueckas MeI09HOCTb UCCIEyEMOM BOABI B MI/JKB II;

[,z - MIETOYHOCTH BOABI ITOCTIE BCTPSAXUBAHUS €€ ¢ KapOOHATOM KasbIUs B
MTI/3KB 1.

[Ipu onpeneneHny BCIOMOTaTEIBHBIM METOI0M TTOKa3aTeNb cTaduiabHOCTH C,
HaXOoJIST 0 popmyJie

CB = pH(baKT/pHHac’
rie pHyae - paxTudeckoe 3HaueHne pH uccnexyemoit Bompl;

PH.ac - pH BOJBI, COOTBETCTBYIOIIIEE MPEICTBPHOMY HACHIIICHUIO €€ KapOOHATOM
KaJIBIIUSL.

IIpu C= 1 Bona crabuibHa.



ITpu CUJ 1 Boma arpeccuBHa,

ITpu CLJ 1 Boja He cTaOMIIbHA U CIIOCOOHA K OTJIOKEHUIO KapOOHaTa KajblUsl Ha
OMBIBAEMBIX BOJION OBEPXHOCTSIX.

1. O0beKTHI U cpecTBA HUCCJIEIOBAHMSI.

OOBEKTOM HCCIIeIOBaHUS SABIISETCS UCXOAHAS BOJIOIIPOBOIHAS BOA B KOJIOE
eMKOCTBIO 500 MuI.

[TpuGopsl 1 060pyaOBaHNE

1.BeTpsixuBaronuii annapar ¢ Kadarouencs miatGopMon s
BCTPSIXMBAHUS COCYJIOB C UCCIIEAYEMOM BOJOM.

2. broperka.

3.pH-meTp.

4 .ITpucnocobJieHue At 0TOOpa BOJIBI U3 cOCya.
5.Becnl 1abopaTtopHbIe.

6.KapOonat xanbius, nopomkooopaszusiii 250 r.

7.Consinas nnum cepHas kuciota 0,1 H. pactBop.8.MeTniioBbIN
opanxeBblii, 0,1 % BoJIHBIN pacTBOP.

4. IToaroroBka Kk padore u nporpaMmma pador

[lepen BbIMOTHEHUEM JIAOOPATOPHOM PAOOTHI CTYJEHTHI Pa30MBAIOTCS HA JIBE
noarpynnsl o 10-12 yenoBek: nepsasi MOATPYIIA BHIMOIHSAET ONPEACICHUS
MHJIEKCa CTA0MILHOCTH 10 OCHOBHOMY METOJY, BTOpas - IO BCIIOMOTaTEILHOMY C
ompeneneHneM uHaekca no pH -metpy.

4.1 O3HaKOMUTHLCSA C METOIMKOU MPOBEJICHUS OTBITOB, TPUOOPAMH U
000py1IOBaHUEM.

4.2 B3zaTe mpo0y ucciaeayemMoit Boabl eMKOCThIO 1 1. Eciu Boga coaepxut
B3BEIICHHBIC BEIIECTBA, MPOOyY OTCTOATH B TeueHue 0,5 - 1 4.



4.3 CtyaeHTaM MepBOM MOATPYIIIBI ONPEICIUTh IETOYHOCTh UCCIEAYEMOM
BOJBI o HA ycTaHOBKE 111 TUTPOBAaHUA. (CM.PyKOBOZCTBO IO XMMUYECKOMY 1
TeXHoJIoTuYeckoMy aHanuzy. M., Ctpoituzaat , 1973 r.)

CryneHTam BTOPOM MOATPYIIIBI ONPEAETUTh PHgarr HCCIENYEMOM BOABI HA
nabopatopuoMm pH-metpe. (MeToauky onpeneiaeHus: M. B MHCTpyKuuu K pH-

METPY).

4.4 B CTEKJISITHHYIO KOHUYECKYIO K010y eMKOCThi0 500 mu1 Beeimath 30 T
MOPOIIKOOOPA3HOTO KapOOHATa KaJlbIus, 3alI0JHUTH KOJIOY A0 IPOOKHU
UCCIIEyEMOM BOJIOM, IUIOTHO 3aKPbITh PE3UHOBOM MPOOKOM, YCTAHOBUTD B
TOPU30HTAIILHOM I0JIOXKEHHUHU Ha MIaT(OpMy BCTPSAXHUBAIOLIETO anmapaTa U B
teuenune 0,45 - 1 4 Berpsixusath npu 100-150 kayaHusAxX B MUHYTY.

4.5 I1o OKOHYaHUIO BCTPSXUBAHMS CHAThH KOJIOOY, 3aMEHUTH IPOOKY
MPUCIIOCO0JICHUEM 1Sl 0TOOpa MPOOBI M OCTABUTH B MOKOE Ha 15 MUH 11715t
OCaKIECHMS MOPOIIKA KapOOHATa KaJIbLUS.

4.6 Ilocne ocBeTieHus 0To0paTh CUPOHOM BOJY Uepe3 HIXKHUN KOHEL] BOPOHKH CO
crenuaIbHbIM PUIBTPOM, COpOCHUTH nepBble SO M GUIBTPOBAHHON BOBI.

4.7 Onpenenursp MeI09HOCTh U pH BOBI, HACHIIIIEHHON KapOOHATOM KaJIbITHSI.

4.8 Boruncnuth nmokazatenu craduinbHoCcTH BoJbl C, 1 C,.110 MeTO1y KapOOHATHBIX
WCTIBITAHUM.

5. BeIBOaABI

[To pe3ynbTaTam OMBITOB JaTh XapaKTEPUCTUKY KaueCcTBa BOJBI B OTHOIIICHUH €€
CTAOMJIBHOCTU ¥ PEKOMEHALIMH 110 METOAY €€ 00pabOTKH.

6.KoHTpOJILHBIE BONPOCHI

B kakux cioyyasx onpenensercs cTabOMIbHOCTD BOJBI.

Kakumu metogamu onpenensercs cTabuiIbHOCTb BOJBI.

Yro Takoe rmokasaresab CTaOUIbHOCTH BO/IBI.

UT0 Takoe MHAEKC HACBIIIEHUS U KAK OH ONPEIEIIAETCS.

[Touemy aHanu3 BOJbI HA CTAOMIBHOCTD JIOJKEH MTPOU3BOAUTHCS Y
MCTOYHHUKA HE Mo3/Hee 1 yaca mocie B3sTUs MpOoOkl.

agbrwhE



