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A. TEXHI-14ECK,OE Onl1CAHHE 

1. Ha3Ha<teHHe .--......" 
pH-MeTp-MHJlllHBOJlbTMeTp pH-340 ~B JJ5I eTC11 na60paTOpJU>I 

,. 

•

M 

npHOOpOM, npeLlH33H3 'leHHblM nMl on p eLleJleHHst iJtJI ~'~lfI"; "l ,... 
rNa 11 OKHCJlUTeJlbHo·BoccTaHOBIHCJIbH 1>I X nOTeHUIt3JlOa, 
IKe D-MI HCnOJlb30BaH\I~ 8 Ka'lCCTBe BblCOKOOM uoro syn o·li, ..... 1l' 

Kar o p a . . \ . 
npHOOp pH-340 B COCTaBe Jla6op a 'lO pllOrO 3 BTOManl'1eCKof0T" 

r nrpa ropa MO)l{er HCnOJlb30B3Tl>Cn LlJHl Tl-lTPOB3HIlH H 3anHCH -

KpHBbl X nfTpOBaHlOst.

Flpu paoore C 6nOKOM 3BrOMaT1l'1 eCKoro TllTp OB3HHH npnriop
 

pH.340 MOJoKCT 6bITb HClIOJIb30n311 LlJHl ~l acconnro onuor n nnorc 

rHTpOB3HIHI.
OpH6opOM pH-340 MOiKHO npOl13BO!l.IITb H3M cpeHHH K;II( /lie· 

TOD-OM oroopa npo6 c nOMOlllblO BXOjJ.51w.ero B KOMn,lJCKT ; t3P J\I' 
K3 )J.Jl-02, 13K H Henocpe!l.CTBeHHO B .lJa6 0 p aTOp H1>I X y naHOll ' 

xax c nOMOUJ.blO npanaaaexorc KOMJlJleKT3 3JleKTpOJlOB. 
DepeXOnHa51 Kopo6K3, sxonmuaa B KOMn JJel<T npll6opa, no

lBOJl51eT O!l.HOBpeMeHIlO B OJlHoil J13MepIlTeJJbHO)"1 fl'lefme npOH3 

BO.ll.HTb onpeneneuse 6CJlH4HHbl pH J\ OIHICJlllTeJl bHo'BOCCT:1I10 

narensuoro noreuuuana . ;, 
' DPH6op pH-340 paccsnr au ,!l,J151 Ilcn0J1b30B3HHH B HaY411o,'

:.py"J
IlCC,ne.ll.OBaTeJlbCKHX HHcHITyTa x, 3 ra K>K C B aa BO!l.CKl-lX H u_,,_
BblX Jla60paT"O pIi stX Pa 3Jl f{ 4aero n poqm Jl fl. . ' KOMnJJe~T npH60pa pH-340T4,1 npCllll33H8'ICH nnfi-· «en. 

, TaU1HI B paaouax c rpOnH'leC KHM KJlIlM ClTO M B nOMemellHo 
v 

I<Oll.ll.HUIlOI!HPOB31HIblM HAil 1I8CTH4110 KQlljlllUH01lllPOB8HBbi 
.n.yXOM. 

2. TexHHlIecKHe jJ.aHHbleG 
2.1. npeneJlbl M3MepeHlIf! BeJl1l4HHbl pH - OT _ ._) ,1lJ) c !l.Hana30H8Mlf: 

-1..;.14 pi') 
-1'-:- 2 pH 

2-:- ~ pH 

Dpe,neJlUl H3MepeHHfI BeJlH'111Hbl 

l) 

5-;.- 13 pH
8- \ 1 pH 

I) -;-14 pH 

pN a-OT 0 .1\.0 3 pNa 

• 

I 
~ 

\ } 

2.2. Ilpenenu H3MCpeHHl1 

- 1400 MB) C jlHana30HaMH: 

-100":"+1 400.418 
- 100-:- 200 .lfG 

:WO":" 500)(1/
5(JO~ ~OO ).i 8 
81'0 ~ 1100 .Il6 

II OO ~ HUO JiB 

a.D.C -100-:-1400 ,liB (+100 

+ )(l0~-1400 Ji G 
+ 100";'-- 20:J .-li8 
- 200~- 500 ).is 

1IJ11,	 - 500":'- 800 ).is 
- 8uo~-1IUO .U Il 
- - l lO0 ';"- 1400 JiB 

2.3. npenenu 1I3Me peuH51 n prr ucnon b30Ba HHH ITPH60pa B K3 

u ecr s e HyAb- HH.ll.lIK aTOp a H3 ill K3J1e: 

'. ,,,. 0 ':"  30 .lI B 
" ,T ; ' 

~ji e-D. e Jl st e Tc R 'TIInOM npHMeHfleMoro nOTeHUlIOMeTpa. 
YyacTBlITeJl bHOCTb no ~! I''l Jle Hy.'lb·HHJl,llK3Topa He xysce 

0,2 .-Ita. 

2.4 . OCIIOBH a51 norpeunrocts H3MepeHI151 coornercrayer 3Ha

\1('1I1-tl1~1, npHBcJleHHblM B TaG.wI\e I. 

'- 1+ 14 I 
--:_-\---::-::-. -::: 

-~g~ ~ ~~( _(~g~:t = 200) 
5lJ1J-:- 800(- S(jO~- ~g~) 
800-:-1100(- 80U ";-- I I OO ~ 

1100+ 14UO(-IIW--;- -1 400) 

, I - 100-:- 14OO( IOU -:-- 1400) 

11.,1;111<13011 1>1 1I 3~!e p eHlI 1l Ocsonuaa norpciuuocri,-
nPIl-1 KOMII.\ t1PH' 1KOMn
60p l1eKT 60p aexr.)1 0 pH 

pH	 I ,1/8 

--1-:- :2
 
2-;-. 5
 ±O,04 ±O,05 ~ ,315-:- 8
 
8-:- ! I
 

11-:-14 
-

'7 l" ., '""'Cn:n ura 

Ta611fl1la 1 

I ±u.6 3'-J ' / ;" " ~.
~.-+_...::.:::::::.._--L--=2.1..i::!.	 
" 

- +004 tl'-"j 51 norpetuaocrs npu 1I.1MepcHIlH pNa 
/ 1' -	 ) p a. 

± 5 
~ , 

bI ll 
±60 

... 
-ou 

COCTaBMleT '" 

\1n r I-l ),l e 'I a H II e: OCHOBIf3 11 norpcruuocrt, +004 pH npK 20°C 
',CTDY CT ±2,32 )l6, II ±0,6 pH cooreercra yer ±349 JIB coorner

. -	 7 

.i-> 
<->:--- . J.p ..J ---113. _.' - - '-- ----~ 

.~ - ~ ~ ;::::~	 .... 
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...2.5.	 CTaUHJIJ.,1I0CTb npJloopa, pH He xy>KC ;}: 0,0.5
 
33 8 43COB
 -; 

2.6. DOIlY'CTlIM3H ncnn-nura COIl POTl ll1

Al'llIll1 CrCKJHHJllOrO 3,lCl\TpO,Ll8,	 11 
,-/1/ 0\1 / /laUGo.n,/hI°,Ii AO	 1000 B Hij 'l/, IIOC UH~ CemIl/Hila 3/Jih e. OTlCTa.	 ~2 

2.7. ,llonycTHM3n SeJJ1I41l1l3' conporun HaH(jO'lhwce IIJMelielille
 
JlE'HIHI ucnoxtor aTCJl suoro OiJlCKT- OKll3alHlil
~e n IlP1t6o(>a 
pona, KOM no 20
 

COO",,,",,,,,,, ''e,. 500 M 0 .•I1,SOD Mo.• llooy,,,,",, .",.,,,, 0oroem.
,l]~Hlloro 3J1ef(rpOJla	 HOcno2.8.	 TC~lnepaTYP)-J,Ht xoxrneucaunn pyv- o
 
BaH II 8BTO!\13Tlt4CCI,al1, °C or 0.0.0 roo
 

POll~Co • " " ., ,,,,, 'coo. J0KO,< ±J0 KO.. 4"",,, ,"0""".au oc••s. 
2.9. nPIIOOP MO)l{er UblTb orrp anvupo '0""'''''0.. '''''''	 "0' .0',,'''''0''' 

BaH JIMl paooru C 3J1C!\TIH>Jl JIoil
 
CHCTC~lOij, lIMCIOw,cft cncny IOUlllC
 " ....,,,,"',, """""' 220 • ± J0% 110 0""" . " ",."'" 0or"""f'	 ""',,napauerpu:
 

I TeAfOep'l7YD<l I<OllTPD-, ± 2lJoC 0-;'100'C llaoy«,,,,, ""0"'" """m.
a) xpyrusna, tw/pl-I 57 -:-59
 
(npJl TCMncp8Type pacTDopa "","oro '''''0, """ c .....""""'0. "0",


/ nel!r <1!l/Ieli;
 

6) . '"0';"" _ , ."'''.,

20°C)	 ~ .. 

KOOp.o.Jl!13 Tbl 1130nOTCHUlIalrbllOfl '""~' " '"" '",",. +20'C 1O-;'35·C n""y" "'"" 0,"00".. 00,,,,,. 

T04KH pH f/'p!-] - ! --.:.- 9 )J T}'pa I floCTb /;i] lOoe HJ.\,elJeH/lll 

E K' -\((J -GOp/-l II -20--;. -GOpB Ii +590 TCMnepilrYPl>l2. J4. nOTpCOJl neAl a ~ hlOUlIJOCT&. eo. 
2.10. BblXOJIHOe Ha n psxceuue, COOTlleT - 0 -:- 20-LlJl51 sccx " 2,J5, r aG<1PH, "we pa"'epw oP"Gopa 

cr aytoutee KOIIC4HbiM OTMCTK<JM JUIClJ1<l301l00; Pl-!-3tJO, ,ILlI Ile (jOl1ee 40
 
WK3JJbJ, M8 -:-2000-.ll.Ml U!1i- 2.16_ i\larca nflJJ60pa . Je
 

c poxoro nn aria soua -, 2.17. r.Gap"''''''e p'"''P''' ~ar""Ka 337>(292X164 
Il J) -02, Hlr	 OKOJlo 10

2.11. nHTaHHe: 2.18. Macea JUl'Pl/f1{3, Jet!.....--,'.-	 Han pR /Kemle, {j 220=-10% 2.30% 240>(490 
-	 43CTor3, c?~ 50±2 % 1l1lH GO±2% -- OKO·,.,O 2 

2.12. . YCJlOI3Hl1 31(CI1J1yaraUIIII' (rpynna	 J --"'~" ~ '''n 'Ie KHlOcib rocr 9763-67)
 
- TeMnepaTypa OKpY}/{;llOmCrO ll/a c!!!) TJ6JTlILlC 3.
'1	 3.1. B KOMOne" "P"Gopa piT-a;!, o"""a' ope~"en, '0. 

130311yXa, QC	 IO~35 
-v-· 

-	 OTHOCIITen bHan BJl a il<1-IOCTb (n pn ---~	 3T'6",",oxpy:«alOUJ,eit TeM nepar ype 
)Jl[,HblII20°C), %	 JJ,O 80 "----------/	 I- H"'"""D.",," Ko".1 llooy""" np"., 

2.13 . H 3MeIlCHHe 1l0Ka3(I HHH nputiopa	 OCJlCJJ,CTBHe OTKJlOH e'_ ' n~lJlf'i(]p pH·340 I I I	 lCKTpOll-
HIHI napauerpos, xapaxrepuayrouurx YCJlOBI151 H3MepC11I:", or ~ L1;)~~Iff( n.r1.02	 I 

HOMHH3J1bHblX 3Ha l leHHH He npcauuracr BeJJH'-IHH, YKa3:JHHblX B 't !<: ""'''ftt'F(T 3'ln'lCllbTX lleraJle~ 
Ii I1PHII;J-1Jl{"l!\HOCTeil : .\ 

a) 1\ r.j:llrfiopy plI ..140 
6) 1\ .1laT~Il/{y 11.l1'02 

nHJ'lHu.e 2, 

~.~-- _ ... r ...:!' 

9	 --' ~-----	 • 

"j 

II 
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.1. CTCl(,'~HIIl ~il 3m::KTp o .'l 

" J 3CJl ·51r -0 I
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.' 

l , WlIYP ccreuorr 

2. Ka6eJ1b co urrexsepov 
3. .D.lloA .a.·22GB 

4. ,ll,ltO,ll. .ll.·226f 
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iI. !\a.1lli{ x.ropucr blII ~ X4~ j 
t 

I III 

9, TCr~II1 W::ip na(ioj1:l TOpl llo111 1)·1 I 
N? 2 (O---IOO°C) . 

10. Tl'p~tOI(C~lnCIt CaTOp 

II. !\OHT;l KT :M CKTp O.1 HTw le c KHil ,[l,JlIl 

'1IIKp01l 3~le pClll\ il 

12, C, aK;J:I 11 1,1COI(IIil C IT O CHKO~ 50 hi ,! " 
'213. Ko.n.uo 

14, Kopnyc	 " 

.j15. K ,110'l ) .1C!{r pO .11!T1I4CCJ\lI II 

16. TpyOKa pe31111OB:ln Me;J.IIUHIICKall
 

0 6>-: 1,5
 O.~15JI 

. 7 Tpyfixa nomtXllOpllllHllnonall 1)230 
n,B .~I 

I 
2 XO.3 

.-']8. Tep~IO C Tn Til pO ll311n a !l lJ11eil xa 

TaGJlllita .) 

}loKYMCllr nplIM . 

MPTY·6 ·09·\289-64 
fOCT 4234-65 

roCT 2\5-57 

rOCT 10394-63 

ro cr :3:399- 5·l
 

il'l PTY-G-05·919-63
 ,. -c. ~ ... ": ";": 
! . 

~_ ~.~ 4. KOHCTpyKUIH1 ,.... <iv>: · ,·r: t ~'. C: . 

4.1. l(OllCTPYXUIlf[ npH60pa pH·340.

pH·340 C !I.aTtlH KOM )lJI -02 npc,ACTaBJHICr co6oii IJ aCTOJll>Hbl i'l
 

M uoron penenbHLIH npHUOp. 

3JlCMeHTbl H3Mep"TeJJblloi'1 cxeuu npufiopa }[ ero 3J1CI<TpOIlf; -:~' 
Hblit yCHJHtTeJlb pasaeuieau B IIICTaJlJ1ll'teCKOM xopnyce, 

r~ /.J: .. .1 

, i, 

. ..... ~.- :j .', 



Bee opranu ynpaaneuns npuoopoa asmeneau xa HaMOI{ l 
nyto mlUeBYIO nauens, Ha xoropof ycraaonaen nOKa3blBalOlUHk 
npnoop. 

Illxana npmiopa oUH4Jp~BaHa B ennnnuax pH II MHJJJlHBOllb· , 

Tax. I
.H a 3aLlHe}1 CTeH1<e npuriopa pacnono:x euu 3JieMCHTbI JI}l51 

nO.ll..KJTI04eH un OJlOKa aBTOM<IT1i'leC xoro THTpOBa Il 1151 , perucrpn py- I 
iouiero nputiopa, repxoxoanencaropa, npenoxpanurens H cere-
BOH pas-sex (pIIC. 2). 

B npasof HI1>J<Herl "ann Jllfl telJOH nauena HaXOJlHTCR csero-.. 't....... 
4JIfJlbTP II (pIIC. 1) KOIlTPOllbHOii llllMn04KIl, CHrHaJlIl3IlpYIO
meil 0 TOM, lJTO npHOOp DKJlIO'len. 13KJlI04eHl1e npaoopa npoas-
BO.n.HTCH pylJ KOtl 9 (puc. 1) . 

B npaaofi 4aCTH JllIueOOlf nauenn YCT3HOR.TJE'HbJ llB<1 nepe
KmO'I3TeJl5T, npenuaaaavenuue JlJlH BKJIl04ellfHl npntiopa 118 
Tpe6yeMbJl1 npenex H3MepellH5T 5 II pea pa 60Tbl 4. 

Ilepeuenuue pesncropu -«:E ll ." (nM'IBHa5T nacrposxa no (iy
<PepHoMy pacrnopy) 7. «S» (peryJlllpOBK<1 pa:lM3Xa WI<a.TJbl, 

cooruercmyrouiero KpyTH3Jle 3.'l CKTpOZllloii CllCTCMbl) 8, «HH::t 
(ycranosxa 0 npH HcnO.QI)30133111111 nputiopa B K"l'leCTBC nyns
HHAI1KaTopa) 9, nepexmox arens « riD Mil X'7> 10 llllH 113M epCHHH Ha 
Y3KOM 11 WllpOKOM nnanasouax pa3MClll.eHbl B HIDlweii uacra 
JlllUE'nOH naHCJlII. 

OCR pC3lJCTOpa <Ell~ Ii «S» 3 (lKphlThl ' KOTO-KOJTna '1K3MIl, 
pue npenynpcxnarcr cJly'wilBoe Jl3MCllel1He nacrpofrxn npuoo
pa npu patiore C III1M. 

B npuoope pH·340 npenycaorpeua n03MOIKIlOCTb py'lHoil Ii 

aBrOM anfllecKOII KoMneucDU/III Il :lMellelllf H xapa KTE'pflCHl K 3.TJe KT· 

POll.HOI! cacrexiu OpH H3Metlellllll TeMnepa rypu KOHTpOJ1JlpyeMo
ra pacrnopa. 

Pyuua5T «osmeucauna OCYlIl CCTnJlCIl a ncpe xieuuu M COnpOTlIB. 
JJelHi~M 6. H a I1cpc.ilHeii n a HC/lil n p HOOp a II anecena ill KtJ.TJD Te ~i 
neparypu OT 0 JlO 100°C c u cu of jl,(' /lC 1IHH 2"C. D.Ml aATO~13TI\ · 

'leCKOH resmep arypnof KOM nell C<llUIII npH Mell5lCTCH cneuaa JIb

RbI!"' TepMOKo~mCBcaTOp. IJXOIl5TU~HH B KOMn./JeKT J1l;~'~It:laTOpflOro 
.n.aT4HK3 llJI·02. . ....- - -."" 

Ha S3.!1flei'l . CTCIH<e npnriopa pacnonosccau rnesaa l)l~ 
nOllKJlf04elllHl perncrpupyiourero npuoopa. B K3'lCCTBe xoroporo 
MomeT 6blTb HCrlOJlb30B8H CT<lHll<lPTHblr1 3nTOMaTH4E'CKHH nOTeH
UHoMeTp (uanpnuep, 3nn·09. 3nn 1-1 no.) C npenenov H3Ml:'pe· 

HlUl 0-20 M8, rnesna 2 A!151 nO)lKJlI04eHH5I 6J10Ka aBTOM8TH4e. 

12 

1 <, ~"
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PIlC. 1. 061l.\1l1i BIf.ll: npll60pa pH·340 
I-Otlloaatllle: 2-KptJlnKa: 3-MK3,.. a,l()ollfll npll6op: 4-nereJlmo"..eJl~ 

~~ .' pOd! p.lion,: S-nel'eXAIQ~areftb"fle,leAOS ~~"epe"". : 6-l'Y~HOA '.P><OKOIl
neoHta10p : i-noreHUWOMeTp Ha':C"POi'tK~ EH:: 8-nO'e~Iu.~OMeTp ",.a(TPOIlK~ s: 
9-no reHuwoMeTp y(:y.aItOSlKli "yJllt HY.lh.UHllHK:lfOP'" f( Bt(.UOl.{!reI 1b crr,.,; 
lO-neJ'lel("IQ~"'.,'b pa'" a.. "'xa,, .. : Il-HH4IlKa,Op 9K"!O~etltl": 12-S11'lfll 
KpeOAeH"" KI'NlUKII K ocaoaa II ,no: 13-Blltllb1 ~.1" yCUHOBK\1 coe~ll"ttte~bHO" 

xopeoxu: l4-c~o6a M" SlJl'eHeHUR yr.ta H31(.10H3 npHOopa. 

~ r 

cxoro THTpOB3HIIH, nanpuaep, EAT-12JlM, rHe3,Q3 AJ1H noJlKJJfO' 
qeHHH 113~lepHTeJ1bHOrO 6 II BcnOMOr3TeJlbHorO 5 3J1eKTpOJlOB, 
aepxcarens npenoxpauurean 8 If ruesno ceresoro pa3beM8 10. 

Kpone Taro, Ha 3311.H 1010 CTCHKy n paoopa nuneneuu 38 <pHK' 
CliPOB<JllHbJe U3HroBblMI1 3aIKHMaMH OOt nepeuenuux . pesucro/:;i 
poa ~EJI rpyot» 4. (pH II rpy6o» 12 II ¢;pH,,» 13, C novoun.to 
KOl'OpLiX ocytnecranaerca aacrpoiuca npuoopa no 6y<pePHblM 
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p a c ru u p a M upu 1IC110 J1 iJ30Ba ll llll p a 3 J1 H4 1lb1X 3.' leI(Tp O/l ll bIX ClI 
" 

CTe~1. 

B CI1Clll l aJlbllbl ii OTCCK 14 OLi neneubl OCII ncp eMCHl 1hlX pes u

cropon , 11 p en n (1311a 'I CIl Il ux .11..'111 rpa.aYIJ pOUJ01 n p i: o opa J1 pI! II aC T

po uxe cro na 3 a UOll.C II 1l0 Cll C pCMoHTa. 
Kopnvc npnoop a ( p IIC. I) ll btll OJ1 I1CH 11 3 cran n II COCTOJIT IIJ 

zmy x p(3 1) (, ~ I IlLI X '1;I(1cil : ocnonauus 1 1\ Kp hl W I,11 2, IWTOP l>ll'': 

cocnu umorcu C nO ~I O U1b IO lJCTblPCX BJlll TOO 12. 
I Ha ]l!le OCllO lJ(l; [IIH YI<pC l1 JlCI\ (1 Clwo a 14 J].!Hl JI3 l\I CIl C' I!I! 51 y rJIil 

~ ~ ~ ~ ~ ~ . II a1(.10;;:l r;]1 :rGo pa II 1l.1J3 1311 HT3 13 JIll H xperin enns ncpcxonuof 
>-fJ.J:: .;; K .~. .... «onoo:..r o 0 ~ - I '· ..... r\ l • 

~ ~ g '" ~ ~ Ha «p u un«: n puoo pa cxronruponaua 113l\I CpllTeJlbll<Hl cxesm 
~ ~.r ;;;; n 4 (pil e. :n c 3.1 C ~ I CI! T a MII pcrYJ1II pen1\11, ua A ile YCT aHOOJlC lib! 

o ~~' " ~ ~ ~ ~ . .....(/ y CII.'1l lTC.l h I , ucro-rnu« craGllmD JlpOll<lIIl IOrO IIall p m l' ClI lln 2 11 
;;; ~ K ~ I' :z~ 'f §- • bXO.'I. lI hrC rtI C3}H! 11M! CTCK.1J Hl luoro 3 II ncn oxtor n rCJ1I,Hor o 10 
_. ., -:: ~- :: .. :! ~ 3 .'l C fa p o :lO n 

~ ;1 ~ ;:; ~ ~ ~ ~ QGe ~ r a c ~ 1I CDll J n ll! ,1 M C ~K !lY cooo i' r 1l6K II~ 1 1l npouonuu u, xo
,8 ~ ... 0" g&i~ ~ TOP hlC 110 3 1l0 M lI OT P < 1 31lC~ll HlI) lTb xo pnyc Jl !,p bTIJI1( y ,UJl ll nocryna 
_ 0""' - " ", 0 .. 6 IIIc.. ~: i g ~ "" :2 go K 3 .1C ~ !C I IT;]~1 3.IJCh:T PI I' ICCIW Il CXC ~l LI npn opa. a CCH y c u.ur renn
 

~ g§" ~ :~~ ~[ ~ 1Q ~KCT G hlTh no ncpu yro [l !3CPX II yCTaHoDMIlO DCPTl I l>.1 Jl hllO ; np u
 
" c ~ 2:i ~ ~ ... 3TO~T OT I, p hIU J CTCil ] l OCTVfl 1\ t,tO!l T3 )I'y.
 

;; :.; ~ ~ ~ 5:; ~~ 11.1" (WHO p OT<l Il la CC'1I D.OCTa TO' 1110 ornycr un. UHIIT 9
 
:} L ~ ~J.~ .., ~ I 4.2. .rLli)OP ~ TOP ll bl j"1 .n.<tT'II IK J lJI-02.
 
::::i ~ ~ :: ~ ~ ~~ ~ ll;JT'I Il I< IlJ1-02 (pile. 4) npenuaauase a 1l.!l fl l<p e n Jl el\llll 3J1(' 1<T' 
.... x (.r -. 0 (.t 0 '" Dr • 

c::J ...\ ~ ~ ~ ~ ~ ~ :; I ponon II ycr a110[.\1< 11 cocy na C KOllT pO Jl HPyCMhIM pacrn opou npn
 
C'i ~ ~ §~ ~g ~ it I 1I3 ,\ICP ClI I I lI n C.'lIJtlll ll l>1 pH, p 01 :1 II OK IlCJ1IIT CJlbllO-l3occraIlOBll '
 

u U ~ c.~ ,-, .g e re.u.noro norenuna.ra.
 
if. ~;.;" [g. ;; ~ '-' naT'I /11( IlJ1-02 paccsnra u 11 (1 npHM c Hc II I lC 1l3MC pllTeJlb IlI>I "
 

~ 2' ~ - ~ ~ ~ ~-;. creK!Hl1lll hlX 3 J1 CKTP Oll 0 I3 r nna 3 CJ1 Ii npOTO'lTl Or O x.ropcepcopn
;;S0 ~J 2 . uoro 3.1CI<T pOlla c pa nn enns . 
t:".,,, <-~. ..... B -c ~ ~ ~C? , '_ : . I\OIl T PO ,l 11 PYC ~ l b~ 1l p aCT ROp nx i ec r e c 3 J1 CI<.T P0Il. <l~!fl 1I1 0 /l, eT 

~, ~ ~ ~ g~ --'. _ ,_": Ilurp Y>I(:I1 Io Cll pryr uu n Te P~10 M C T P 16, no K OTOp Oi\! Y C l i ()\l C~l\ i> !O 

..: ? '" J:: t ., - py tillo i', r csme par y puof KOMnell caUH11 IWPPCI<TH PYIOTCH noxa aa-
HIl H npuocpa 

B I\O :-'l n .'Ie KT naruuxa BXOlIllT T3 T< >l< C Tep ·\l OKOMlicll caT op 7, 
n pII:-' I C lt fl (, ~ I "l iI .lVIH 311TO MJTH 4CCKOII r eMnep wrY;' lIo i"1 xo xm c nca

1111 11 . 
4 Bee ::I.'1C ~\ CHT l>1 .naTl[ fl xa c06 p a lIbl u a IIa CTOJI ['lIO~ 1 'o e p T Il K3 J1b
'-

j>. 
.. 1I 0 ~ 1 WT ;l TlI IlC. B Bep:'lIcl'r 'I<lCT Il TilT3 TIIlHl YCT:1 11013.T1C H lIPOTOlrH bril 

scnosiornrcnt.uu f 3 .1C KT p OJl. c~aJ.) j ·le HHH 3. 
H a1\0 11<''111 11 1\ 3 .'1(' l<T pOJ1 HTlI ,'I(', 'J<oro I\JlIO'I a 4. crexnnuuLlil \1 

I f, 
14 
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Pile. ~ . )laT~J1 J{ nn.oz 
I-UHaur~ : 2-O(:HOJl;llCltC; 3- uc IHl}IOr :l r c . L <U.,, /i 9 ,1(' 1(T por: 4- U3 KOrlC'UUUC 9 .Tfl.,:1 pO.'lUfnq('C'f(Q'-O'f l<~"'O·J .l : ~ - .1 (' r :.Ka T~ .'fL: 6-C'T(' :, .l AWINIf 9 .'~ P\ T P0-'; 7 - .,nrO ~ .1T Il ~CCK lt n Trpl,(o t('O\Ctl C'II(':lT OP : 8-<: ro. 
Air,.... ; Q- Io: Vft rmh""; 1O- ",\ ;'1 ~ II \ 1 Ci O.H 1t\a 8111110 ' 1: !1 - IIP 0 80 .1 ~ ~ 'C \1. ' (" llll " ; 12- 113KOIt~4 ' 1I 1 J( K ~ 6 e ., ~ 
~e)(.~~ H tl o r o 'S .H~1\ l pn 13 : 13 - 1: ::Ul'Olt e.o..f IHl K f1pnn o.'!.., ocnC)\lor 3 l (' ." Mf41 ro 9 .1C'5r.r PO..'l :l : l ·~ - I1 :' ~ OH e- ·-H1 ~ }l.· 1I 
39 rO:to.f .1TII '{l ·Ci\or o T(' P 't O~()Mn C' If C J! ro p::J: I ,i - orpa ll lt"m re.u . noaopo ra Cf( L' \1IU: I G- p r rrm.....hl 
jep " t O~'f>Tp; J7- KpollulTeHH; 18- 3Kp.1111 ,1: J9-lU rc xx e p KO;JK("ua .'bHoro t(:tfiCII'St; 2\)~6 .1 ~ I OK. 
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OA<ITI1HOBbIK 1I3MepIITeJlbllble 3J1ClnpOllbl , a TaK>Ke 1'epMOI<O~lneH

carop YCT3HaBJlliBaIOTC51 B CIH~Ull"JlLllblil llCp>KaTeJlb 5. Ha KpOH

urref He 17 pacnon olKeHbl K.'1eM M\>1. 1< HOTOp bl M n OllKJl I04 aIOTC51 

3 .TJC'KTpO.!lbl. Bepxuss KJJe~~M3 «Bcn.» n p e.n1l3 311 3 '1CII3 ,1.'1 51 nOA 

KJ1104eHIUI snexrpona cpa nneunn. IIll)K Hfill «1'13~\.» - .nMI 11'3 ~le · 
purensaoro. l(JleMMbl coenuuenu C K03KCllaJ1bllblM KaGC.IIeM, 

npOXOJUllllHM suyrpu -rpy6bl wn TIlB3. 
K nepxnef KJ1CMMe «Ben.» nOn KJ110'la eTC5t onnerica KoaK

CHaJ1 suoro 1\a 6eJJ 51, K Hll IK IIcii « Vl 3 M.J> - ueurpam.n a 51 )IUl.TJ a 

Ka(ieJl5l_ Kacens 3aK3p.l.Jlm a eTOI tUTCK i\epOM 19. C 1I0MOU.U.>IO KO' ~ 

......... 

roporo narsux nO;l1C'1/04aeTC5I K npuoopy pH ·340. 
- I3MecTe c )Wal(CH3J1bHbIM KaGeJ1eM or naTlJlIl<a K npntiopy 

IIneT nposoa II, coellHlHlIOtllllir lIIT ClTHB 113P!\tK3 C KOPIIYCO~! 

npuoopa (nponon 3a3e~l.ll CBJlH ./{aTtI II x a ) . 

,UJHI 33 unrru 3J1eKTpO.D.On OT 3.lICK TpH'leC!<HX nouex icpou 
WTCHH RaTlIIIKa C .ll.BYX cropou 33KpblT 3KP31l3l\lH I fl, H8 onuoxi 
H3 I<DTOP blx aaxpenneua CK06a, npenu a3H a4CHH <Ul llllH ycra HOB
KH pryruoro TepMoMeTpa 16_ 

non 3J1el<Tpon.3 MH 11 a urrarnne c 110M 0 uruo .ll.IJYX: pe3bGoD bix 
BTyJ10K 33KpCnJ1eH nOBoponlbli'\ CTOM1 1< 8, 113 KOTOp bll1 crarurrcn 

craxau C KOHTpOJ1llpyeMbIM paCTBOpOM. 
C nOMOWblO 3ClIK 11M noro YCTPO i'lcrna 10 CTOJlll\( MOIK 110 YCT 3

HClBllliS3Tb H8 HyIKIlOi! BbICOTe. C TOJlIl K W .l}i <CT 11 0 UOp a 411 0'<ln C51 

ua yron 90' nnpano Il JHl BJ1ellO, D 3:WIIClIMOCT11 OT )' O ;1I\O[\KlI CTO

napa, JHl60 <PItHCIIposarsca B JII0GOM nononceuun . KpyrJ1hI ii pe
311HOllb!il KOBpllK 9 MO>KeT OI>1Tb ncrxo CH51T co CTOJlIl[Ca nll51 npo

Munxn. 
Tpy6a urrarnna aaxpenneaa B OCHoa3HIlll 2 cronopnu» IHlll-

TOM . ~. 
JlJl5! IICn0J1b30B311IlSl a8T1lll1\3 )JJ1 ·02 npu nponcneuuu KOMIl....,~~v 

nexcuoro (IJ1aJlH3:l pacrnopa no DC.'llllJIHIC pH 11 Ol\lICJlIH CJ1bHO ' -

BOCCTaIlOIHlTeJ1 snore nOTCIHlH an a, (I T3 1{iJ(C f1pn UKJ110'leHHlI n pu - . 

60pa pH-340 13 «a-r ecree HyJ1b- ll il ll l l1\3TOpa B KOM nM~KT npnoopa 

npHI\aeTC51 nepexonuas xopotixa (pile. 5)_ 
B nepexonnof KOpOOI<C YCT31l0Dnell ncpcKmo4 <JTe,lb 11Ml non

KJ1I04eHHH cooTneTcTBYIOWC ro snexrpona KO nxony nputiopa lI11 II 
nponepxn 3lleKTpH'1eC «oro HyMI. Fuesna « U,» ellYtK ar D:Jl51 non

.,. 
KJ1104eH H51 JIa 60paTOp1l0rO nOTeHl~HOMeTpa n pu HCn0J1b30lJ3 lilt n 

npnoopa pH·340 'B Ka4eCTlle lIy11 b-HHAHK,nopa , 

\8 10 

I. 
\ 
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4.3. TepMocTBTHpOBaHHaH JI'ICHK8 . 
5l4eHK3 nocrasnaerca C Jl3T'lHKOM J1JI ·02 (puc, 6). 5lqeHK3 

BblnOJJHelf3 B BI1Il.e UHJJHHJlJJII4eCKOro xopnyca 7 co urryuepaun ,~, 
3 .nnfl non.KJ1104CllIHi J{ JlaoopaTopHoMy TepMocT8TY. B xopnyc 7 
BBOpa4EiBaCTCfl cocyn 8 JVHl pacraopoa. Csepxy cocyn 33KpbIB3  fI 
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~~PIIC. G. ~13W~ Pl'lllJ(~ pI I J'anr.0j10U C r cpu ocraruponanucn
 
ll ' tCil KOii
 

l-TepMOCIaf Jt3()Op3T(lpmJJ1 ; 2- r C1JII I01U.1t' tu.rauru: 3- 11nyI.lCp,'l; 4- C'! Q."l sr" .
 
S- npo6Ka; G-~".1L U" ; ..-"opllyt ; 8- cccyz.
 

eTCH npo6Koi'I 5, npensrctnyrouief ucnapcnuio pacrnopa. Tcpsro
crarnponauuaa 51 1!eii J<3 npu 11 3MepellHnx YCTaHaBJIHU8CTCR n a 
ClOJlH.K 4 n2T'lHKa . 

B 3aMKHYTblH 06'beM c nouoiusro .nayx urryuepoa nonaercs 
TepMocT8TllPOB3HHlHl >KlIJl.KOCTb. 

4.4. An1'OMa1'lPleCKIl~1 repuoxoanencarop. 
4YBcTBHTeJlbHhlH 3!1eMC'IIT repvoxoaneucaropa, BbIllOJlHeH

.,. 
PHC. 7. AIHOMaIIIlJeCKll1t repMoKoMlleHcDTop' 

! -Kopnyc; Z-npOO<l,4; 3-IlUOHe'lR1Il<1l; ~-IOAnoqOlC 
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MCPCHHI'1. 3Jl(~ l\ T P0.l1 I1Tl/ lJeCKH jl KOI/T a KT .I1JlH MII Kp01l3M epcIIHi'lHblH B BillIe Me,llHorO cOnpOnlBJleHIHI, H8MOTaHHoro na CnCl.1JJaJll>· 
COCTOIIT 1I3 C 1> e ~lH Oro nO.9113TllllE'HODOn) cocyna 1 H H8 KOIIC4BHK3Hblii xapxac, noueuieu B aanaauuyio CTeKJlflllII YJO rpy6Ky. I 2 c B n peCCOBa H H bl~1 Kc paMli4eCKHM crepaorex 3. lIJln y Jly'lWCHHH r ena oncpeaa va OT pacrsop a K I\l eJl.1l0MY co


npOTHEJleHHlO nnyrps xopnyca san uro rpaucoopaaropuoe Mac·
 .1
110 . 

I 
I 
'j 

'W ) . ... 

~1~ 
?

f 

..1____.. 
J 

.3 

.. : r 

i, 
I 

't- 
1-'11 " Il. Ilpulo'l lll>\ii OCllU '>lOra T eJl hl ll ~ii ~/Ie K T pOJl1-' i 

1- (0 :1" 01< ; 2-lIITM'ra; .1- WT)'llCp: 4- pe ' 1II10lJ3A 'py6 ,,~; 5 -C1' ~ "J1 m ll' ~ o 

PHC. 8. 3 ,H~K Tp oJ1l Il Il ', e cl< ll i1 I<OIlTa l<T .'l..1I1 Mll l( pOH3!-le p eflJlll I r ."(' ~ ": 6 - npo('K" co C1r K., m' ,P, ,, RO.lOKHO>1 : 7-3nrK ' po,1 ::l1l1l. IM3: 
8-KPL.l Ull:J ; !l -r~nK': JO- KO,U'IO. 

l-co<p :: 2-1f3t<Ol,eQlll'K: 3-I(~p a,, " ',ecKll n CTCpllCCH: 4- r CTJl!IOBa. Tr y(l I 
~ 

XI: 5-wryucp: 6-"pOI(," .' X3: 7-nOI(.,: B-CTCI(,'."Ub/1l ~ .,c·apo., : 9-XOHT' J .-, 

L ' I

PO.'lIpyelol",n r aCTB Op; 10- IIo,m9 1IIAe IIon ", jj 6J '101< : I I -x., o pcepP~ p "HhI~ 
9.' CKTflOJl: 11- I! (M bUO. 

4.5. OJleKTplf4eClmA KOllTa J<T .IVI R M HKp0 l13M epeH fill . 

nJlH H3MepeHHR pH npo6bl OUb eMOM .110 1,0 AUI 13 l<,OMn.neKT 
narsaxa nJI·02 BXOJI.HT cneUllaAbH blH 3JJeKTpOJlHTHIleCKHri KOt! · 

TaKT JJ.ASI MIIKp01l3MepeHflfi (pIIC. 8), KOTOpblH ynaH3BJlHBaeTCSl 

B .n;aT"lHK BMeCTO SJleKTpOJlHTH4eCKoro KJlJOIl3 JlJJH 06h1'lHbI]; H3 · 

22 

3J1 e l{Tp lI'leC KJIII I<OHTaIn anexrpoaa cpa DHe'lIIH C lWHTPOJlH' 

pyeMb! ~ 1 pacr s opo« 9 ocyuiecmnaerca uepea nopn cruf Ke p a MII ' 

4eC10l{1 crep xcens 3 II PC3HII0I3)'JO rpyul<y 4, aanoanea ny io nacu-
w.eHHbIM P ilCT8 0POM XJlO pH CTOro K3J1I1R. . 

P e3IlHo[J851 TpyoKa oneaaercs ua urryu ep 5, KOTOpblH BMCCT02 
C p C311HODOit npOKJIa.l1KOH 6 3aKpenJlHCTCH raHKoH 7 B nile nOAH ' 
9THJlCHOBOr o coc~A a 10. 

23 



' J J 

------ --- . 

T a6 Jlltu,a 6~ 

MapKa 

KO;I . 9JJel<Tp0;J:-
Horo 

CTeK.13 
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OpR H3Mepeml5JX COCY,ll. t OAeBaeTCH HeUOcpe.nCTBeHBO Ha
 

CTeKJHIHHblH. 3JleKTpO,!I. B.
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13. 3~eKTpOll TOHKOC:llollllbl1'i n llarHIlO[\blliPlte. 
J1a6 opaTopllblil :H n ll -uIM	 -,

l-Kopny c: 2- Ko., n" '"K: J_H ~ . o ~ e q H 1 I K ; 
r 

4_1oKonpoBoJ.KUlHlI KOl<narlu. 

:28 

.f.6. 3Jl CKTpOllb1 . 

Il pnoopu prl ·340 KOMnJleKTy/oTC~ snexrponaau. xoropue 
nOll.p a 3./I.eJll1IQTCR Ira rpynny 3J1eKTpoD.oB D.MI p a60Tbi C llaTllflKOI,( 

nJI -02 II rp y n n y 3 .~ e I\ TpO Ll ~)I) .lI.ml paGoT!>1 6e3 .aa T4HKa (uanp«
ME'p, 11.J1!l nor enuuo u er puvec xoro THTpOBaHltH llJIH H3McpelHHI 

pH B pa3 /lI!~HbIX rex uonoruucc KHx anna para x) . 
4.6.1. npOr0411brit BcnO~lOraTeJlblll.>I{1 snexrpon. 
B xavccree sc ncuor arcns uoro 3J1E~KTpOna nplfMeHReTcH npo 

T0411bfli xJlopcepCUpl1llbl ir 3JleKTp0)J.. COCTORillIIir 113 naooparopuo
ro 3Jlexrpoaa 3BJl·' M3. Ga 4 xa II 3JleKTpOJl HTlI4eCI<oro KJI 10'I a c 
nopu crof IICpCrOpQll K0iJ (puc . 9). 

3 .1CKTPO.a 3 13 J1 ·IM3 ([HlC. 10) COCTOIIT 113 CTeKJHll1HOro KOp
nyc a I C unamlllui! acuccrouoii lIllTblO 2. 

Kopnyc 3.'I('KTpo.!la 3 Cl 11 0.111CTl HaChllliCIlllblM p aCTDopO~1 X)JO

pu c r o ro 1C:t.1 Il fl 3. [3 BepxHeif 'laCTII xopn yc a T1~ leCTClI OTBCpCTlIC 

4 Jl _1~ 1 8 11 11DIW XJJOp HCTOr o l<<lJJllll, 33 1\j)l ,[TOe peauuooon npOOI\OH 
.5.	 KUTOP,Hl npu 11 3 Me p e ll ll ll x ohlllliMaeTCl1.
 

4.6.:2 , Cr c KM I III I ble .:t J1(~ KTP0D.bl.
 

13 ]\ 8'I CCTBC 11 1 l1I CP IITCJl bHbI X 3JlC KTflOllOD D Jl aoOp;lTOPIlOM 

n pu ti op c pH -310 IIPIIMC/lH10fCl1 C'TCKJlIlII/lLl e 3 JlCKT p OA hi run a 3CJl 
( p ile . II H 12), I1pcn. ll a311 311 eHll !>le n:JlR p aooru 13 KOMnneKTe c 
3J1 CKTp0 ;1,H I " C fl 31311('1/1l1l I lJ1 l1 IlJ ~I ('fl el/ll\l pH, pNa, 

n a ll l1hlC 06 3/1 CKTP0Jl.<lX CM. TClOJl, 6. 
A KTl lB llOit ll3CTbJO s .i cxrpona RDJI51eTC5I ur apux It3 3JJeK

rpo nuoro CTCKMl. 

Or 3JlCKTP0!t :'l nner rnuKllil np013011IlIIK. 

fll o l\llii f1POUO.'1/fHK 5 (pile. 11) 3MKTP0.1l0D Tuna 3CJT.O ,!
 
<lK3 11 lJll n a CTCll II ,H i! Fe' I :'1~r\0M 6 ll,JHI npucocnuneunn K KJlClI1Me
 
·d-l3l1l. » JW T<l lJ K8 flJ1·02.
 

fit 6KII ii !<8 6(' .% 5 (puc. 12) :MeKTpollOO rnna 3eJT.05 01(811

'WJ3aCTC51 WTeK KCpOM 6 .lI.JHI noncoennHeH IlH K ruesny «HJM .) 
npu oopa. 

np l! H3McpellHlf anexrpona Mil runa 3CJ1 ·05 neoGxo.am.1Q He 

nocpeacr eeuuo f{ npnoopy nO)J.KJiI04HTb 3,1JCKTpOJJ, cpanu cnns 
3B.J1-1M.3 13 rs cano «Ben .'>. 

4.6.3. 3 .~ e I<TpOll TOil KOCJIOilllbril naarn 11001>11"\ JIaGoparop liblif 
(3T n .l ·O11\1) . 

3 JJe KTP Oll bl 3TnJl -OI M npe1llla311a l l e ll bi D nape C JlIOOLIM 
3Jl eKTp01l0M c p an u c a u n .aMI H3Mepel/lfl1 OKHCJIrITeJll.JIlO -BOCCT3110

t3I1TeJ1bllOro nO TClI UHaJla 8 aoauux pacreopa x, nynsnax , 611ono
l'l1 4 CCKHX cpeaax H npu nOTellUHOMeTpH4eCKoM Tl1TpOOaIlHH B 
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inrrepnane rexneparyp xonrpoxnpyenof cpenu OT 0 no 100°(. 
9JleKTpO.n. 9TflJl-01M He peKOMeHl\.yeTC$l npmleHHTb .n.nfl 

H3MepeHHH B nneuxooopaayiouurx IlJHl <VTopoCO)J.ep/Kaw.HX cpe
.n.ax. . 

KOIlCTPYKTlfBHO 3J1eKTp01l. STnn·Ot M (pHC. 13) nsmonne» 
113 CTeKJl5JHHOrO «opnyca 1, nosepxuocrs xoroporo noxpurra 
C)JOCM nJJaTIlHbl. Ilposon, OKaH4I1UulOW.IIIlCH IlaKOHClJllHKOM 4. 
CJlY)KHT jJ,JUl noaicnoveuna: 

a) HenocpencTBeHHo K npH60py ~epe3 nepcxoAHO~ WTeKKep: J 
6) uepes nepexonuyio Kopo6KY K raesny <l:ilJl»; \ 

....· · l , ~ 
0) K KJlCMMC « 113 M» naruaxa J1J1·02 . I -... 
COnpOTIfBJIeHHC snexrpoaa lie npenuuiaer 1 KOhl. 

6. l1HCTPYKllJlSl no 3Kcn.nYATAu,IHl r 
5. Pacnaxosxa 

I1pn nOJJYllemlH KOIll I1JJeKTa npHoopa cnenyer cpaay }xe 
ncxpsrn, ynaxomcy H y6ellllTbCfI D coxpauuocrn ynaxosauaux H3
.ll.eJllHl. Hcooxonnnocn, sroro Bbl3bJD3eTCH II am:'life,,! II I<OMIIJleK

re nplIHa,llJlemHOCTcii 6blOW.UXCH c.:TCKJHlHHbIX .ll.eT3J1efl II snexr
!

pOj],OB, sa nonHeHHbl x paCT80paM II. Paapyureune 9J1CKTPOjlOB n pu 
Hc6pe)/{HOii rpaucnoprnpoaxe MO/KCT npHDcCTH K nop-te ynaxo
namrux BMeCTe C HIlMH npyrax 113Jl,eJIIlil. 

Pacnaxosaaaue npncopsr cnenyer Bb1.1lepmaTb npn rexncpa
rype 20+5°C II OTIIOCItTeJlbHOH BJl3m/lOCTIl 11.0 80% B reueuue I 

24 lJ3COB, nocne lJero MomHO npncryrnrrs K nO.ll.rOTOBKe npnoopa t 
K pa6ore. 

6. Ilonroroaxa KOMnJleKTa npHuo{Ja K 113MepeHIH1M ~.6.1. Ilpescae l.JeM npncrynnrs }{ patiore c npueopo», neotixo I
.ll.HMO BHHM3TeJlbHO 03H aKOM BTbCR C I1IlCTpyKUHCfl II pacnonosce
HHeM OT,lteJlbHbIX Y3J10D H oprauos ynpaaneaan, a TaK/Re, B sa
BHCIIMOCTH OT KOHKpeTHblx yCJJODHil , Db16paTb HaH60Jlee npnex
neM~A aap"aliT BCnOJlb30BBHHH npHGopa: 

a) 113McpeHue pH (pN BJ HJlH eH c nOMOlUblO narumca .un. 
02 (puc. 14). 'r 

6) H3MepeHl-le pH (pN a) HJlH eH uenocpencrseuuo B na6o
paropuux ycranosxax (pHC. J5) . 
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HJ Hcuo.u.aouauuc 1l!H1UOpa II K3'ICCTBe DblCOKOOMHOro Hyllb'I 

I IlHjUIX8TOpa (pIIC . IG, 17).
I 

r) Y{cnOJlb30DaIlJlC KOMITJleKTa npnriopa D)IR npoaenenas • 
I(mIn.~eKCHorO aH3.11l3a pacrsopa no Be.lJil<iHHe pH (p Na) II eH 

-I (pu c, 18, 19). 
! G.2. llonroroaxa lI.aT<illKa K patiorc. ,

G.2.1. H3DllC4b 113 yna KOIlIOI OCHOaaHl1e D,3T'lllK8 2 co WTaH' o 
:t: 
X	 fort 1 (puc, 4).,III 6.2.2. YCT8HOBlITb ua'IOK I nporosuoro BcnOMOr8TeJlbHOrO'" t; ~ 
~ g	 1m' KTp0;J,3 cpasucnns (pIIC. 9) na WTaHfY 2 1I.8T4HK8, npenaapa

-~ \;g. ;j 
'I ' ,-- -'- ren bllO co6pa B 3.1C KTPOllllTll4CCKllii KJJ 104, AJl51 xero Heo6xoD,IIMO 

g ~ ~ to:r: .. 11 poncru r ail Ky 9	 '1CpC3 ecce 3J1CKTpOJIIITlI'ICCKllil KJIlO'I AO WTy
..... III "	 I uepa 3, oners It a urryuep xonsuo 10, n[lCj],B3 PIlTCJlbllO CM aaae 
::: '" :: "	 

1.
" era II013CP ,XIIOCTb lCXllll'lCCKIlM B3 :lC'nIlHOl\I, aancpuyrs rauxy 9 B'" '" ::: = e:::" X __ ;! O<l'JOK I . 

.... ~ .-

l ~,

C,
'U 
n ', 

, ..::, 
;' 

.> 

r:f l 

~ )

~" 

()'u 
~
ij~ .. 

D~ .~
~U .-
o	 
Bg.~' 

~kr 
~~~ 

'0 0 ~ 
Ii
I 

\' I oaJ ~ a
 
~z ~ . 6 2 .~_ 3allollHlITb (),J110K IHlCb1Uleflll]'\~l (npli KOMl1aTHOil TeM'
 
-,.0":. __p. "- ...0 
M '"'0- I nep aType) pRCTBOpOM x.ropncroro KaJHI H. JlJJSI sroro H3BJle'lb II:{ ,~ 
~:c ~ ~ cr CKJl SI I! I[o(' TpyUK!I 5 ITpOOKy 6 co CTe((JHIHllbIM lJOJlOKHOM 
~ 0. r-:~ 

I (pIIC. 9). 1I0Jl l151 Th lW!(OIlC'IIlIIK H8 1-;'2 cauruxcrpa nuure co'" K &'"
"" ,do ~ "';! cyna 1I, Ynep>K IlIJa 51 ero B T3 KOM nonoxcen Hl!, sanurt, B cocy1l 

"IT' c::. ~ = I~ 0 ~~ 150 --:- 300 .\1/1 pacrnopa XJ10pllCTOro KaMin- OflYCK<JlI n a KOIlC'1/\ HK :e;; (:~ 
- l HII}f{C yponnn pacrsop a B cocyne 1I TlOllIlJIM811 cro, 1I.06'lTbC5I TOQ.t ~ ~ 

ro, '/TOUhl 8CH rpytixa ubln3 aanonucua pacruoposi X.'10pHCTOro...	 !"" >. "'0"''' :: x ~ 5 I xannn UCJ nyasrpt.xon B03Ayxa, KOTOpblC	 MoryT HapYIlIHTh 3J1CKTC'l::5 i:i.=C>::: ~ I 
o c, ",.., p l(llCe lodl KOlITa KT ~le>KJlY «onrpoaupycn blM pacraopon It 3J1CKT' 
~ f:: 2 pono» . .....	 c: "" I00. .,. 
::: 0 •• 3 (lTe~ 1 011 ycrurt. II 3 I<OIlC'II-Il\l{ HlI>Kc ypOOIlH pacrnopa (n pH
U>o 0 1=(;:2 ~	 :HO ~I paCTGOp XJ10pIlCTOro KamlH .!I.OJliKeH "leJt JH~HllO DblTeK8Tb H3 
r:l c: :i:: 
~ c:Q eo. t- ' OTlJepCTIIl1), otipaay« Ha [II>I XOll.C Ilunyxnu il MeHlleK H, HC nonnn
~ 0
>< 0	 ~lafl cro, BCTaBHTb PC:IIIHQA Y10 nporiicy 6 co CTeKJlSIlIHblM BOJlOKU 'e

go ~., uou .<0
 
.... I . 6.2.4. O.n;C:Th Ira 68',IOK K/lhlUJI<Y 8 (puc. 9),


)...	 tJ ~ 
6.2.5. 3 a1l0mmTb xnopceperipanuf 3J1eKTpO~fl, ::> I3J1-1 M3::: 

o, 
(pIIC. 10). uacu Uif'lill bl M pacruopou XJIopucroro K3 J1lIR 11 YCT8

1l0BIITb IJ Cia'lO K 20 (p uc, 4). 
6,2.6. Pacxpsm. 31<p:JlIh! nar-urxa 18 (puc. 4), cnerxa 1I0TB

llyn lIX [I 'p a 3 11 /' l c CfOpOHbl, . 

P')	 'r 6.2.7. n O/l.KmO IIJlTb X,lJOpcereopnHblil 3JJCKTpOn J( KJlCMMe, 
I paCnOJ1Q)KCI\ HOH II (1 KpOUJU.Ti'f1He JlaT'r HK8 11 0603 H3 'IClIHOH nan

nllCblO «Ben». 
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6.2.8. YCTaHOBI1Th 8 nepxcarcne 5 (pHC. 4) lIaKOHClJHHI<	 6.3 .6. YCTaHoBHTb Ga40\{ 10 (pHC. 8) H8 urranry I (pHC . 4}I 
9J1eKTpOJlHHJlleCKOro KJllOlJa 4, BblGpaHHblii CTeKJ151ll11blH 3J1eKT· BCTaBIiTb 3J1CKTpOJJ. 9Bfl-IM3 11 (pncB) D 6al/OK.
 

poa 6, npx Heo6xo.ll.HMOCTH nJIaTliHOOblH snexrpon 3Tnn·01M, 6.3.7. 3aJlHTh B 6340K 10 113cblllleHHbiit 3,5 H pa cr n o p XJlOpHC 


aBToM8TH4ecKHII TepMoKoMn'cHc8TOP 7 'TaK, 4T06bl OIlH BbICTy' foro KClJHlH. npH 3aJlHBKe p aCT80pa XJlOpHCTOro xan IUt 3J1eKTpO


naJJH HIOKe 3KpaHoB 18 H a 40.-:-60 .MM. .llHTH4eCl<lI il KJ\104 J{JJH MIIKJ)QH3/1lepeHHi't Jl,OJl}KeH H3 XOil.IlTbCn B
 

. 6.2.9. nOnKJlI04HTb BblDO)l CTCI<J151HHOrO HJlH IIJ1<lTlIIIOnoro nOJlOmeHHIi, nOK83allHOM nyuxrupox na puc. 8. Y.ll.am1Tb 003 

snexrpona K KJleMMe «11 3M ». nyuraue nyaupn nneaeuuexr n pe3HHODY10 TpyUKy 4 uepea 6a· 
6.2.10. 3 axpsrrs aspauu 18 !l.8T I Il I xa .	 ; <10K 10 2 -MIIJlJlItMeTpOBoH nO.TJIlXlIOPUIlIlIlJlODOii TpyUKH. 

. 6.2.11. YCTaHoBHTb CTOJUIK 8 !l.8TYHKa 11 8 70 -7- 80 fiW HIOKe 1 6.3 .8. npOBCpHTb cOnpOHIIIJl ellHC nporovnoro BcnOMOr aTCJJb. 
I 

" I	 _ .I.... uoro 3JlCKTp O.D: a cornacuo n. 15.8. B CJlY4ae, ecnn conpOTHIlJ1eHHe9KpaHoB 18. 
. 6.2.12 . 3aKpemlTb nO.IJO)l(CHJ1e orpaansnrens 15 noaopora , - ~J1eKTpOJlHTII4e C Koro KOIIT8KT8 jI,Mi MIIKp o lf3 Me p c IIH K ocnee 

CTOJIaxa 38>KHM OM C 8HHTOM 10. n pH aa\<penJICHIIH OrpalIHlJHTC I 20 KO,H, lIeo~ xoAIlMO nOBTopHO npouanecru ya aaeune B0 3JlyUI ' 
r fj"IX I1y3blpCII.JlH 15 noaopora cronnxa CJJCnyeT oopaTIITh IHIHM aHHC ua TO,
 

'{To6bl CTOJlHK, OTBe,neHHbJ(1 B xpailnee npaaoe nonoxcenne, naxo _- 6.3.9. 3aKpbITb ua40K to KpblillKOfl.
 

ll.H1IC51 non .9J1eKTp0jI,aMII II HMeJl n03MQ}KlIOCTb nosopora BJIeBO 6.3.10. 3aKpblTb 31<paHbl .u.3T'lIlKa. 

~. G.3.11. OT!l ecTII CTOJ1IIK 8 (puc . 4) aneno ua 900
• 3aJllITl.> Il 

1

-1 ua 90°. 

6.2.13 .	 YCTaHoBHTb B ,naT'lIlK pTYTHbll"' repuonerp 16. COCYA 1 (puc. 8) 1 ...:... 2 MJI BOAbl 1l1lH 0, I Il Hel II OaCTl> ero IIa 
c Tc l<JHlfl Hbl ll 3J1eJ<Tpo.Q. 8 .D:Jlfl «Dbllll81.lHD3HJHJ» nocnennero B rc6.2 .14: OmeCTIl cromm 8 nneno na 90° Jl noncrannrs CT8K8H
 
'lellHe 8 'laCOB (He MeHee).
c pacraopox -nOD: snexrponsr. 

6.2.15. Iloaepnyrs CTOJHIK non saexrponu H nocraaurs ua He- n p II Me 4 a II Ii e: « 3 bI M a lJllBa Hu e» CTeKJIHIlHOrO 3J1eKTpo,n·C\ 

MO>KHO npOK3BOAlITb B craxaae (CM. rr . 6.2. J6). !ro CT8KaH. 
6.2.16. YCTaHoBIITb H8 CT01lMI( CTaRaH c 0,1 II pacrsopox HCt nOCJJe np0.D: C1IaHHblX onepauak JJ.aTlJHK roros ]( patiore. iI It 

H norpyaurs D Hero Jl..IJ51 « DbI M ,JlIH Ba ll ll51» CTeKJJHHllble 3J1eKTpO  6.4 . BKJl101JellHe rtpnoopa. 
6.4.1. nO.D:I<Jl10I/llTb .lI.aT'.\HK K npnoopy, JJ.JHI uero urrckxep I!),/I,bl aa 8 t1aCOB (He MeBe e). 

nOCJ1e nponexaanof onepauun ,!l.8T4HK fOTOB R pariore. (puc. 4), KOTOpblM cxansnnaercs KOaKCHaJlbllblH l<aOeJJb AaT411

6.3.	 OO,/I,rOTOBKa ll:aT4HK8 K \-l 3M CpeHlHo pH B MIIKpoo6beMax . xa, OKJllOlJHTb D nresno 4:J13M.» sa sannen CTeHKe rrpll60pa r· 
(pIIC. 2).6.3.1. BblHYTb 113 JJ.epmaTeJ1H 5 (puc. 4) JJ.aT'lIlK8 HaKOllelJHlll< 

3JleKTpOJIHTH<ICCKOro KJlIOlJa 4, 8bIHyTh H3 6atlKa 1 3.IJeKTpo}1 _ 6.4 .2. COe.l!J1HllTb nponon 3a3eM.lJeHiHI 11 (pIIC. 4) JJ.aT4HKa C 

3BJI·IM3 7, CH5ITb 68'10K co llJT8HfII jI,aTtlHKa, CH51Tb KpbIW ~.~ _ f · KJl e ~ I M ofl « -II
I
_I » II B npuoope 11 JJltHHeil 383eMJlCHllH . 

8 u BblJlHTb pacrnop XJlopl1CTOrO K aJ1 UH. .. ~_~€6.4.3. YCT8HODHTb lIleX3HH4ecKIlH HYJlb noxaauearouiero npu

6.3.2. npOMblT~ 6atlOK jI,HCTlf JlJl Il POB8 11 HOII BOAOH nJ1Sl YAaJl.e- ~~. I .~ <Sopa, JJ.Jl51 sero, nOBOp8'lHOaH orseprxof xoppexrop "Y1IH, YCTa-

HHH KpHCTaJlJlOB XJJopHCTOro K3m15l . _ r . ..;. HOBHn, crpeaxy na nyaesyio (HalJ8JTbHYIO) OTMCTI<Y UlK311bl.-
6.3.3. Orcoenaanrs OT 68lJ}<a 1 (puc. 9) 3.~ e KTpOJllITH lJeC I( I1 H . j 6.4.4. P"j4KlI nepexmouarenen ~P0JJ. pauoTbl» If «paaaaxs ,! 

K1I104, ,nJ/SI sero auaepnyri- rauxy 9. ycra Il onml.> COOTBeTCTnellllO B llOJlO>KCllllll « p H » Il «ISpH». 
6.3.4. CM aaars rrpOKJl3Jl.I<Y 6 (pIIC. 8) TOHKJ-lM CJlOeM aase- 6.4.5. B cnyuae IfCnOJl b30Ba HII5I n putiopa 13 K3 'ICCTBe pH -MeT -

JHfHa. • pa Bbl6paTb He06xo.ll1H\I Y10 resmcparypuyro KOMnCHC8LUJlO nco

6.3.5. YcraHoBHTb npOKJ18AKY 6 (pIIC. 8) Ha iuryuep 5 .;...: OTBeTCTDIHl C YKa3aIlH5IM~ pasnena 7.1.3. .. . 
(pHC. 8) 11 aaxpennri, 3JJeKTpOJlHTH'leCKUH I<OH13K1 AJIH MHKpO· 6.4.6. H3MepIlTeJJbHblll H acnouorarensuuf 3Jle.I<TpO.D:bl non

H3MepeHuH raHKoH 7 (puc.B) B 6attKe 10 (pHC. 8) . OJlOTHO sa- : >KHbI 6blTb nOJJ.KJlI04eHbI B COOTseTCTBHH C Ilbl6paHlloH cxeMoli 

THHyn raihcy. 1i3MepeHfHJ . 
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6.4.7. DO.ltKJlJ04IlTb npnoop K cern 220 6 , 50 i! /{ C I I O M O IJ~ b l<' 

cerenoro wIIYP a, sxonnutero B KOMI1}]CKT npntiop a. 
6.4.8. BKJll0411Tb npnoop, nJlIl sero noncpnyri, pylil,y 9 

(pHC. l) no qaCODOn crpe,n KC. npu BaJl 1l'!I!lI nan pHjKeHI1H nara

HilS! na nepenuen nauen Ii npa60pa aaropaercs KOIITpOJlblla5l 

,1aMrJOllKa. 

7. I1cnoJlb30BaHHe npnfiopa n «auecrne p H-Mer{Ja 

. 7.1 . 06w,He YI<838I11Hl no pa60Tc C npll60poM pH-340. 
7.1.1. Ilepcn Ka)l{.IlblM norpyxcnuc« (npenna pHTeJl i.uo Obi

~IO\le!lllorO 13 0,1 II \H1CT130PC HC1 B reueunc IIC MelJeC 8 \I aeon) 

'IJIeJ<TpOj1.a B KOHTpOJWpycMblH pacrnop, o co6E'1I1lo npu H3Mcpe

flllH pH pacrnopoa, oGJI ana IOW.llX ~t aJ101'1 6yq>cpl10il eM I<DCTbIO. 

::IJlCKTpOll.bl lIe06XOAllMO Tw.aTeJlh1l0 IlPOMhlD3Th J]JICTUJlJlli pOBaH 

l/OH BO)l.oH II Yll.lIMlTb c nOIJepXllOCTIJ Jl36l>lTOK BOALI (jJlfJlbTPO

aan bllOii GyM aroil. 
7.1.2. C IlClILIO oGecnC'lCIlH51 11 8n60nbweiJ T(HIIlOCTA 113Me pe· 

11115l" pexovennycrca nepCI(J1]Ol.! arcm, «pa 3Max» ycra 113 13,'TI!133Tb Il 

110JlO>Kel1l\C «3pH» TOJlbl<O na npCM51 OTCllCTa na n alll101'4 }1.Ha
1\<130HC, Bo scex ocransuux CJI)"lfl51:" (J3MCH3 6Y(!leplloro pacr 
aopa, BblMa'1f1 naline 3JJCKTpOJI)), np enna pUTC,'!hIlOe all PC11.eJlCBHe 
BCJlH'llfllbl p ll ua 111 11pOKOM 1\1I<l 113 30IlC) ne pCl<.IJlO'ICITeJlb « p aa

Max» .QOJl)J'eH 6hlTl.> YCT2]lOUJI('!l n 1l0.'lO)J,CIlJlC «15pH». 
7.1 .3. PY'1l1oii TCM neparypnof 1<O~IIt(,IlC aIlHCf! pCKOM C1 1J1.yeTcH 

1l0Jlb30BDTbCH n cay-rae H3~1('relllrg pH pacrnopon, ll~ l e lOIUf1 X 
1l9CTOflHHYIO resmeparypy . Flpn 310M PY1JKY na JllIl lCnOIl nauena 
<.: nannucsro «re eruepar yua pacru opa » cnenyer ycrn noBll1'b \1 ;\ 

3H aseu lie r esmcparypu l<OlITpOJl IIp yeMoro pacrsopa .UB cx yuae HeOUXO,'l.IlM OCTfl 113 ~lCrel!lIR pH pacrnopoa, resmc
parypa lWTOPblX ncnpepuuno i\teIl5lCTCH, pexoucu ayercn npH · 
MCHflTb aBTOM 3Tll<ICCf<YIO I\OM ncuc a UIl IO. Ha «oueuuu K1I TCp MO' 

KOM neuca TOpa IIp n COC1J.11115ltOTOI !\ KJ!C MM<lJII 3 [puc. 2) «rep 
MOKOMncIlC aTOp i) na 3all!lcfc CTC IlI<C nputiop a. llepcMb14 Ky 11 
onycrnrs B 1I1D!<I!ee n OJlO>KellllC It 3 <1 }Kil Tb IHI1lTOM (I'l O,1IO IK CIllW 

nep CMb)llKII npu 3TOM noxa sauo Ita p u c y n xe n YIIKTI\POi\1 ). 
Il pH IlCnOJlb30133 IIIIII PY'IlWt'i TCMn cp aT yp noi'j KOi\J!ICIlea lUI H 

IIaKOlle'I\IH Ktl aorOM anfllCCl\orO TCPMO IWII1 JH~ J! c a T (1 p <J ,lJ.OJlIK11 bl 
6blTb OTKJ1l01lCllbl OT KJlelllM 3 « T C P Mo J(o ~ l n e ll c a To p» . OCpCMbl 1J Ky 
YC1'allOOllTb Me>KllY KAClIIM<lMI1 , 1<3K nOKa 3n HO H3 pne . 2. II 3a 

}l{3Tb BI1HTaMII . 
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7.1.4. Orcner n eJll141lH bl pH no uixane npuriopa CJHcJiYCT t"IPQ· 

(.f3BOJlHTb DOCJle roro, 1<8 K nOKR 3amHl n pl1 11-1 yT ycraHOBHaureecs 

m a4ClIHe . 

BpeMfl y cra uonnen n n nOKa381lHfi onp C.QeJHICTCfl 6 ytPCpHOl1 

e~IJ<OCTbro 1/ rcv ncparypof pacrsop a. 
061.>1'010 I3pCWT YCT8HODJlCIlIHI noxaaannii He npenuuiaer 3 

~t Ilf!YTbl. 

Il pu H3MepCllIlf/X pH Cl! Jlb IiO KIICJlblX If Cl1JlbIlO JUCJl0411blX 

pacreopoa npu TCMIlCpaTypax 6J1llJJ<HX K DOC UJlll npu Jl311lcpe · 
HlU1X pH pacreopos C o-ieus M3JIOi'r 6Y~Jeplloii CMKOCTblO npeMSI 
ycranonaeuus nOKi13aJlI1f1 MO>l\eT 311al llH CJl b1lO IJ03paCTI1 (JiO I (I 

~I Bnyr] . 
7.1.5. l lpn IICIIOJTb30B31lHII aOTOlllanl'leclwiJ TCMncpaTypllofl 

KOMneIlCRI{IfH rJlYOJHl3 norpyzxeunn rcpu oxoxmcucaropa Bile· 
DblTYCMblli pacrnop .nomlow (j~lTb Ill" MeHce 40 .MAI, a OTC4CT 

nOK<l331l11l'1 1I.0,II'KC/I npOI13!lOJiltTbC>I fie paasure. \JCIIl uepea 3 
MHIIYTb[ nOCAC BorpymellllR 3AeKTpoAoB 1\ rep MOKOM ncucaropa 

R pacTBop. ' 
7.1.6. Ilp« 3KCflJTYaT81{1l1l nptl60pa HCOOXOJlIlMO IJMCTb 0 BU' 

ny, 'ITO 6Y<PCp!lbfC pacruopu npH /IIHOroKP<lTIIOM npuaeneuuu 
\lOfYT MCllflTb [lCJT IltJ/lIlY pl-I , npcxcne 'JCIII n pen 3noznrn, KOppCK· 

rnpoaxy nOl<tJ3allllii npll6op3 C nOMOUJ:blO py'IKII «~,, » II nOTClI 

IHlOMcrpa «E" r pyoo», lIeOUXOll.lIMO y6C1I.IlT bCSl B TOM, IlTO no · 
rpeunrocrs H3M CPCIIIHl nhI3.RaIl3 - 113MClleilllCM H3crpoi1KH npH60· 

pa, a He J13MClICIlIfCM tleJ1I111II nu pH 6y(}lcplloro pacruopa. 

Vf311lCIlCIllfC uacrpoiixn pli-uerpa )lIO/KeT GolTo oUllaPYlKcllO 

IIHU O nponcptcofr nplloopa no "eCKOJTbIOl/l! crannapruu» 6ylPcp , 
HblM pacrno pa v ,l'lllOO uponcpxof npuccpa no CDcmcnpHfOTOB 

,IlCHHOMY oY~)CP/lOMY pacrnop y, I 

7.1.7. Flpn 3KCIlJlY:lT :IlUIH np'l1uopa He cnenycr 1I.0nycK<lTh 

RhlCblxaflHfl CTC!<.TTHH i IOr a sncxrpona, TaK xa« sro JlIO}l,cr IIpIlRC ' 

CHI K 113MeIlC!lIIlO era xnparcrep ncru KIl, IIJlIH(\lIhIJOC np CG1>1l1il ' 

HHe 3 /1CKTrW.Q0I3 H KOIII..I,CHTpllP0I3311l1hI X l<IICJJOTaX II lllCJlO'13X 

f3 K}f{C MOiKCT MCllnTb lIX xapaKTepHCTlIIOI. 

7. J .8. 3JlCKTpOll CP<lRllCHlIf/ 3aOO.'lllnC'I'CIl II nCpHOl{JI'J CCKH 
iJ,OnOJlllflCTOl llfl Cblll[Cllll hTM npl1 KOMIl3rllnii TCMHcpaTypc P<lC

rRopoM XJJOpllCTO ro KilJIIl5T. 

BllyTpH 3,1clnpoJ\.f1 Cp(lOnCHHfl .lI.OJD1\1I0 flCCfJ{;) 1l3 xo.Qllri,cH 
flP()oAhllloe KOJlI1'1('CTllO l,pn e Ta JWOR XJJOpltCTOrO I<3JJlI 51 . 
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Ha"<lJlhHoe 3 11i14 CII Il C Floxaaauue, OT( '11I13 H' DPH o6HapyIKellHH nerepaeravnsrx MeCT CHCTeMbi 3JleKTpO.£l3 
113M CPI H?M3 1l _ pH 1IJ!S! 1\3111l0rO .lill a· u oe 110 BCPX IICll W l<3· 

cpaaxeuxs COe.£lHHeHHe cnenyer paaoopars, npouur», suey  Be.l ll 'l I!ll3 - [l<I.l fJIl 3 (1IlllKlillii npc - + lie uoxaaunaroutero 
WHTb, CMa3aTb see nOBep XKOCTK TOHKHM CJI0eM TCXHU'IeCl<oro 

~ 
AC,l I I ' Mt' P CIII I Il ) npn 3o!>a 

e33eJlHII3 11 rurarensuo coripars. 
7.1.9. Do 01<011 uaH1111 paooru C nPHOOPOM snexrponu /lOIl)/{' 

Kbl ocraaarscs norpYiKellllblMH D BOllY HJlll B 0.1 H pacruop co
MlHOH KHCJlOTbl. 

7.1.\ O. B nepnue HeCKOJlhKO Jl.llcfl 31<cnJlyar3U1HI npH60pa
 
HJlH HOBoro CTeKJlAHHoro 3JleKTp0.£la npoBepKy npH60pa no 6y·
 

," ¢CPHblM pacraopaxr cn enyer npouanonun. I<a)/{Jl,blli nens, TaK
 

K8K xapaxrepucruxu CTel<JlHHIlOrO 3JJeKTpOna MoryT H3MCHHTb·
 

cs. 
npH nOCJIenYIOUleil patiore c npudopou nponepxa npnriopa 

no Gy¢epHblM pacraopan MOiK eT nporranonurscs 3H84HTCJlbHO 

pC)Ke (AO 1 pasa B 3 nHf!) . 
7.1.11. B cay -rae 06p330BaHlffi 11.'leHOK na 3!1eKTpOllaX OHM 

MoryT 6blTb Yil3J1eHbl J1POMbIBIWil 3J1eI<TpOnOB Opr3H/1lJeCKHMH 

pacraopurenaan, l<HCJlOraMI1 HAil uteJ1048MH. 

3J1eKTpOllbl 3Cn·41 r ·04 H 3CJl·41 I' ·05 .aonycuaior J<paTKO · 

BpeMeHHylO (5-:-10 111MB .) nponunxy KOHueHTpllpOB3HlIuIMI{ KI-I' 
CJlOTaMH	 If meJl048MH npu reuneparype He asuue 20°C. 

3JTeKTpOnhi 3Cn·\lf-04, 3CJ1-11T·05 nonycxaior xparxo
epeaennyio (5";-10 MHH .) npouunxy Ten Jlbl MH (50+70°C) KU' 
cnOT8MIi Ii llleJJOlJaMH .

I. 
Ilocne npOMblDKll 3JJCKTpOnOB OpraHHtleCKHMlI pacTBOpHTeJlR ' 

~Hi, KliCJIOT31Mi Ii meJlOllaMH 01111 llOJl)/{Hbl OC06eJlHO rtuarens 
HO nponuearscs aonorr, a nOKa3aHHH npstiopa .uOJI>KHbl 6b1Tb 

nposepeuu no 6y<jJePIif'IM pacmopau. 
7.2. Orcxer J10Ka3almfC 

. - '\ 
Orcxer nOl<a3aHHH lia WlIpOKOM .£lHana301-le H3MepeHI1R 

(-1+ 14) neooxonsno npoH3BoAHTb no HIIIKH€H WK{l]IC noxa 

aueaiouiero npnoopa. OllH¢P00811HOif or -1 no 14 pH, npu 
ycrauoaxe nepexmoxa rena «paaa a x » B nonccxeuue «/5 pH». 

Orcver noxaaasuf H8 Jl106 0 M H3 Y3KHX nnan aaouon (-1-:-2; 
2+5; 5~8, 8 +1 \, 11 ";-14) Heo6xonl'lMO nponssomrn, no sepx-
HeM WK8J1e noxaauaarouiero npll6opa, pyKOBOD,CTByHCL OUHq>

pOBKOil BepxHcH ill!<3J1bl \l nOllOlKelllleM nepCKJII048TeJlH enpe
nen bl 113MepeHI1Hl>. Il epeknro«aren b «pa3Max:» ycra na BlIlIBaeTCfl 

B nO,TIO>KeHHe «3 p H~ . PCKoMcHilyeTC51 cnenyiouiee npaBHJJO OT 
CQeT8 nOKa38HHH: 

.18 

I Il pn MCpbl : 1. nep€I<J110 1\a re.t b illl anascuon YCT3110BJlCH B no

JlO}KeHHH <<1 1-:- 14». a Crp€JIKa noxaaunatourero npHGopa ycra
,	 aonu.r acs H8 3Ha'leHJHl 1.25. H3MepH€M8f1 BeJlH'II1H8 = 11+ 

+1.25= 12,25 pH. 
2. n epeKJlJ048TCJ1b )ll-la1l830HOB ycr aacnn en n n0J10IKCflHH 

<- -1,-:-2», a crpenxa noxaauaarouiero npnriopa YCT311001lJl<lCh H8 
?Il <l'ICHllll 1.25. Yi 3 Me pfleMiHI Be .~ll'tU\la =-1 +I ,25= 0.25 pH. -- I-..~- 7.3. Il oaepxa 1\ nacrpoiixa npuoopa no uY<PePllblM paCTEO'

I 
pasr. 

,I n ODepKCI II nacrp ofuca npuriopa pH·340 npOH300nHTcn no 
.-.;-  crannapruua oyt!tCPH bl \1 pacrnopau . DPll60p npensapurensno 

ll.OJl>K €1I UblTb nOJlrOTOBJlCII I< H3M epCHlllo n COOTl3eTcTI3HII C pas

Ae.IJOM 6. 
7.3.1. 5y¢epHble paCTBOpbJ II IlX nplHOTOBJl eHIt C. 

.5y<j)epuble pacrnopu upuroraanuaarorcs 113 peaKTHBOIJ KB3 ' 

/lllQHll{ 3UllH «AMI pH'MCTpllll» MPTY·6·09·1289·64. 
Pea KTlIBbl «Jl.J1 51 pH-MeTrE;I » sun YCI<:J IOTCr! B anne <jlltl{ca ua

/lOO, paCC l I II T3 HHbl X H3 np~!rOTOiJJleIlHC 1000 MA 6y<jlcpHoro pac 
TIJOpa Ka>KJl,Oro HaHfIleHOD8HH5f . 

'uMI nplirOTODJJ€HH5f GyqJepHbl X pacraopos np11MeHHcTcn Ali 

cr unnuponaauaa Bona, npennapurensno nposunsveunaa D re
YCIHle 30 -;-40 MlIllyT )l,JHI YD,allCHIHI pacruopeuuof yr.'1€KI1CJJO· 

Tbl. 

BeJlII'1!!1! Ll pH craanap ruux CiyepepHblx pacrnopon npunene 
lib! B npunoxceuuu 2. 

Kpoae cranaapruux uy¢lepHblx paCTnOpOB MQ)KHO acnons 
30B3To O. J II pacrnop CO.IHlHOH 1<1ICJJOTbl , npnror oaneuuua H3 

~. qlHKCa1l3J1a. 

Bcml411Hbl pH yxasannoro pacrsopa npnseneuu B npuno
>l< eJHIII 3.	 , 

He pcxosr cnnyerca npouaaonun, npoaepxy pH'MeTpa no uy· 
4)epHblM pacrnopasr. npuroroaneuuux 113 CJlY4aHHO I1M{'IOUHL'<' 

Cfl pea I<TllD08. Ta K K8 K npH STOM D0 3 MOtKHbl 3H asuren bHble 

OWIIOKII l3 oe.III1'IIlHC pH npnroronnentu,tx pacrnopon. 
T 

7.3.2. Dponepxa noxasalIll il npnoopa no CTa una pTBbl M 6y· 
¢ epllblM nacrnona« 

"t 
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l , Ilepea npHMeHeHUeM CreKMll1Hble 3JJeKTpoJ1L,! JlOJl>KHI~ 
6blTb BblM04eHbl B 0,1 H pacrnope 11C I R revenue 8 'laCOB (He 
MeHee) . 

2. Ilponepxy nOK8SallHH I)pH6opa pcxoaennyercs npO\l3BO
lllfTb uocne 60-Ml1HYTlloro nporpena nputiopa. JlepCKJllo'13TCllI. 
<pa3M axs AOJHKeH UL1Tb ycra uoanen D nonoxcenne «15plh . 

3JJeKTpO.Qbl nepen norpyaceune» 13 6Y(!lepll bIll pacrnop He
OUXOJU1MO T1ll8TeJl!>HO npcauaan, JIllCTllJlJIHP0138HllOil DOJloil, 2 

OCT8TKI1 BOAbl C 3JIeKTpo,nOB y,n8.'H1Tb !}JIIJlbTfW08.TJbIlOil 6yMaroii. 
3. 3.rreKTpOJlbJ nOMeCiHTb n CT8H}l,apTHbIH Gyll)Cpllhlll pac

TBOp l,68pH. 
nepeKJ1l0118TeJlb «Ilpenexu 113MepeHHR» YCT8nOQ"rl> B 1l0JJO

mel/He «-1-:- 2». Ycranonars TeMJICpaTypllblij xoppexrop npo 
rna OT1>teTKH, coornercrnyronieq TCMneparype uycjlcplwro pac
rnopa (npn PYIJ.HOH resmcparvpnojt KO~1 neHCaUItI1) Ii ncpenec fIf 
nepeKJIIOtI8TeJJb «p83M ax» B nO.IIOX{eIlHe «3pH».

" Pyxxy norenunoaerpa «~» ycrauomm, npuvcpno B cpen
see noaosceaue. Jloreuunouerpanu «EH rpyDo}) 1I «E,,}) YCTa no- ,. 
BHTb crpenxy noxaaunaroutcro nputiopa ua oTMCTKy I,G8rH. 

Ilepeamouarem, «pa3M ax» ycra HOOHTb B nonosceune «15pH». 
4, Ilpoeepurs noxasanun Jlp1l6opa JlO craJl.D.8pTl11.>11l1 Gyqlep

HblM pacraopaa 4,00 H3 aaanaaoue 2 -;- 5pH; 6,1:\8 aa nnan aao
He 5+8 pH; 9,22 ua nuanasoue 8+11 pH, pyxononcrsyaci, 
n, 7.1.2 uacrosuiero pa3.D.CJ1a. 

5. Il PODCPllTb nOK33311mJ nplIoopa no 0y<)lCplllol:>1 pacrnopa M I' I,G8 If 9,22 pH 1-I3 nnanasonc - 1-;- 11 pll . 
I 

OWH6KH H3MepcHllSl IlJ)If npO!3CpKC npnriopa 110 crnunapr
1/1>1111 6y<pepllhlM pacrnopan ne nOJJllOlbl npeuuuien, 0,05 pH 113 
BCCX Y31{IJX nnanasonax H3Mepel11l51 pH 11 0,6 pll na jl.1l3n<l30He 
-1-:- 14 pH. 

7.3.3. Hacrpoiuca n[)1!6opa no n:nyllt 6Y<llep!lblM ' paCT130paM , 
B CJlYtJ3 e, CCJJH nOTCH UIIOMCTPOIII «[H ') I IC YJ1nCT(,~ 11 <lCTpO' 

I1Tb n pli6op, II TOGbl ouiu UKa 1I3MepCHl!tl n .'1f(l(j0.~\ era 11,1<1 pr.llOM 
6yq,epllOM pacrsope He npenuurana Ul.>1 0.05 plI, !ICOUX01l,1H10 .D.O' 
nOJJHHTCJJbllO npOJ-l3BeCTH nacrnoiixy ncrenunonerpo» q: 5». 

Hacrponxa 1J.OJDKtla npoH3DonllTbcn 110 ' !l(3)'M CT<JIIlHlPTllbIM 
6yepCPllblM pacraopaa. PeKoMcllllYCTCfl nOJTb30133TLC)I pacruopa
Mil J,68 pH II 9,22 pH. nCpC!{.TJIOlline,flb «pa3M<l x» )'CTaIlODlITb n 
lTOJJO)J(CIHIC «15 pH~. ' ,- 

I. 3JlCKTPO.n.bl I10MeCTHTb B cT<Jl1!lapnlblil 6y<}JepHblH pacrnop 
1,68 pl I. flepCKJlI04aTeJlh Hpe.QCJlOB IHMcpeHIIH YCTaHOIHlTb II 
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II J.ll!'HW<1 oorJl(iI<l! I Cnocoo ycrpallellll51 

I 1(' .1 onaTCl'fIlh1J'l I1pOTOK H3M~r IITb COIlP orunxeune nporo-rnoro scno 
~"""~, X.ry('llIll'rnco J<a.11l<1 tlcpe3 ~lOraTeJ1l.1I0ro 3_~('lnrO.'til II (flOTIICTOIlIlIt C 

9_1 {' f(rr ~MIITIl'leCJ<II:1 f(J1JO'l . pa3lle ,lOM 15.8 H:lCTOllUlen IHlCTDYllllH11. 
1!1'H'fH'IIIlC Rellt''lill'} pll Ilpuroromrn, aauono CT:lIIIl<lIlTllbTe ()y¢ep· 

0'11101'0 nnn lI~C J<O.~bf(lIX 6y. Hble pacraopu II npOIIJOeCTIl aacrpcnxy. 
epeplll..J~ p<ll'TUOpO!J.
 

~I.Hlc!l cHHe rpafl,yllpOllKll
 Ilponcpim, rpanyuponxy npl16oPOfl II co
npliGopa. OTllCTCTDllIl c pa3D.eJlOM 15.2.1 nucrpyxunn. 

~-' 7.4. Y13McPCI1HC BCml'IHHbl pH . 
7.4.1. 1'13McpeHHe pH pacrnopos npn KOMIl87HOH (20± 10°C) 

T('M neparype. 
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I. Ilepen 1i3MepeHlieM pH Heo6xoAHMO nponaa ecru nposepxy 
npuriopa no cranziaprxsta 6y<pepllblM pacraopaxr npa iOI1 me 
KOMBaTHoH rexneparype B coorner cmnn C paaaeaoa 7.3. ECJlH 

pH «ourpoaupyexax p acraopos MCIHleTCR B Hc60JlhWIIX npeae
nax (2-:-3 pH), TO JI,OCTaT04H a npo aepx a npaoopa no OJl,llOMY 
CTaHIl.apTHoMy uy(j>epHoMy pacrsopy. 

PeKOMeH.LlyeTcR npHMeWITb uyep epHblil paCTBOp, UeJlli'IHU<l 

pH xoroporo JIe)KHT B TOM iKe nuana soac H3MepCHHR, tlTO II 
3Ha 4e HHe pH KOHTpOJIHpyeMoro pacrsopa. 

ECJlH pH xoarpoanpyeaoro pacr aopa /Il(~HReT CR B WH pOKII X 
upcnenax (5.;..10 pH). TO n p o s ep x y npHGopa cnenycr nrOH3 

BOll,HT& no craanapruu» 6yliJeplIblM paCT130paM \,6 8 H 9,22 pl-l, 
1l0CJ1e xero nepCKJIIOtlaTCJlb «paaxiax» YCTallODIlTb n nO,IfO)!<elll-l<' 
«15 pH». . 

2. OOMecTHTb s nexrponu B CTCIK8 Il lf lll< C xonrpo.rnpycuu » 
pacrnopo«, nepCKJlI01laT CJlb enpeaenu nsxepeuun » YCT311 0DHTb 
B nO,no)j{cHHe, coorsetcrnyroutee an ana3 0 HY pH 11 3~!epRe~IOr () 

pacrsopa, If nponasecru OTC4.CT uouaaauuir 13 COOTBCTCTOHH (' 

YKa 3ClllHnMH n. 7.2. 
7.4.2. H3MepeHflc pI-r pacr uopoa, rc smcpary pa KOTOp blX OT 

JlWlaCTC}l OT J<OMBaTlloif l20:t: lO"C), no MClH1CTC51 B rtp ene.rax 
+IO°C. 
- Ilp« I-13MCpeHl/lf pH pac raop on, TCW1CpaTypa KOTOp bl X Me · 

rHlCTCH B HCGOJlbWllX npenc.na x ( + 10°C) , TOl11l0CTb 11 3MepNlHH 

+0,05 pH oueClle4l1Ba CTCB r pany upo nxof npu tiopa 110 ./l DY~ 1 Gy· 
<)JepHblll-l pacraopaa, HM CIOUtHM r csmepa-y py npnnepno pannyto 
cpeznen TCM neparype xonrpoanpyen or o pacrsopa (11. 7.3.3). 

Hanpnnep : a) eCJlB I-13M epeIJH51 npOH3Boll,flTCST B J!.ll<ma30H C' 

Te~lTIepaTYP pacreopon 10-:- 30°C, TO nocra rouuof 51 Iw~ eTC fl 
rpaaynpoaxa npuoopa no ,UByM 6y(j>epllblM paCTJ30paM C rcs inc
parypof 20±5°C; 

6) eCJlH H3MepCHIl51 pH pacrnopoa Il P01l 31301l,51 TCH B H' P MO
CTaTe, rexneparypa B KOTOpOM nO.lI.1l.epmllBaeTC5I B npencna x 
50+ 70°C. TO 11.0CTaTO'lHOH RBJJ 5IeTC5I r pan y upoa x a npuoopa n o 

ll.ByM 6yepepHbJM paCTDOpaM C TCMnepaTypo ii 60±S"C. 
7.4.3. 113MepeHKe pH p aCT130 p OB, resmeparypa KOTOpblX OT

JHf1laeTCR OT KOMHaUlOii (20+ 10°C) H MeIlRCTC5I 601lbWC ' IeM H~ 
± 10°C. 

JlJIa o6eCneQeHHH TOttHOCTH H3MepeHH5I + 0,05 pH B unrpo
KOM HHTepBane renneparyp (/ 5 -:-- 100 HJlH 0 - 35°C) Hcooxo,ua · 
110 xpoxe HacTpOHKH nputiopa no JI,By M 6 y~ epHblM pacraopax , 
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, e Mn ep aTy p O\1 20: 5"C npoH3BcCTH .QonOJJllHTCJlbHO uacrp o ri x y 

n p ll6 0 pa no 01l,HOMY uarpcrouy HJIH OXlIamJI,eHIIOMY 6yepepHoMy 
pacrnopy. 

PCKOMCH.nYCTCR llOnOJIIIHTe.'IhHYIO nacrpo fixy npu eopa npo 
II.1BOJO-lTb no CTa H./la p Tl l OMY 6y(j>epHoMy pacrnopy 6.88 pH. 

E CJlII 1f3MepCIl!IB pH neayrca B HllTepBaJ1C r euncp atyp OT 
IS no 100"C. TO ll, onOJ1HIIT CJIbH aR nacrpof xa npnoopa npouano
./lIITeS] no OYcPCpHoMy pactsopy 6,88 C rexneparypof 20 +5°C Il 
80 ± 5°C. . 

Ecnu 1l3MCpeHIHI pH senyrcn B unrcpaane r currcp aryp OT 
o 11.0 3Soc , TO llOnOJlJW TCJlbH3H 11 3CTpOlil<a npntiopa nposanonur 
CfI no GyqlCpJlOMy pacraopy 6,88 pH C resmcpar ypof 20+SoC 
fI S+3°C. 

rr acr poilKa nputiopa npouanonurcn B CJlCnYlolilCM nOpSTllKC: 
I. I lacr porm, nputiop no ,unyM Gy¢epllblM pacr uopaa , IlMeIO

lI UI ~l TC~lnc paTY P Y 20+5°C B COOTI3CTCTDlIlI C n. 7.3.3. 
2.	 nPO IlCP llTb n OI{;1 3<Jl1l151 n p u tiop a II 6 Y(!)CPIlOM p a cru opc 

(j,S8 pH npu rc surcparypc 20:t 5°C. 
3. 0 11 pefl,CJHIT[, !In (W ;l;lllHfI Cl p lHlopa D pacrnopc 6,88 pH IIpu 

resrncparype 80:1.:-5"C (lIJIH 5-1-3°C) . Ecnn OWIIOKa Il PCl3blUJilCT 
!l,OS pl l, IlC06XO.!l. IIMO norcnu noa cr pau n «pH" rpytio» It «pll ..» 
y Cj ,\Il0D IlTb CTpCJ1I<Y nOK3JblB3 101llcro npuriopa ua 311,lt1Cll11C pH 
i)yljH-:pll ofn pacreopa , COOT£iCTCTIlYlOll.ler O r esmeparypc 80.:t5°C 
( llm! 5J~3 ~C) . 

Ilp oncnun, noxaaanun npllGOIJ3 0 pacrnopc 6.88 pH npll 
rcxmepat ype 20:t 5°C Il II cnyuae IIC06x0,11 IIMOCTII noeropun.. 
II. rr . I -:- 3. 3<Hjl H«enponan, OCK nOTCIlUHOI\lCTpOn «pH,,» H «pH>I 

rpytio». 
7.4.4. H3MCPCllllC pH npOOL>{ Malloro OO"l.>CMa . 

Y!:HI CPClIll C pH n pcou pacruop a 06ber.1 01\1 0.5':'2 ,0 .AlA Mo m CT 

npouaaonun.cn C noa oun.io cncuuansrioro naxone-mnxa 3JlCK
r p cn uruucc xoro J<OIlTa KTa , YCTall8DJIHB acMoro B .lI.3T 'Ill K 
(pu c. 8) . 

H acrp ofnca II nposcpxa nO K:l33H HST npntiopa no 6Yq>C pllh1M 
pacrn opan npu ff3MCPC fl llSlX npoG M3lloro 0(h CM3 nponanonarcn 
fJ	 COOToer CTBHlI C YK3 331llH1M H P33.lI.CJla 7.3. 

nJH! H3M CP ClIHfI I3CJlHIII1Hr,[ pH MHKponpoohl lIeOoXOJI,IlMO: 

!. Flpouurs BllYTPH cocyn 1 crpyeji JI,I1CTHJlJIlIPOB 3HtIOH DOJI.bl 
"I 0CYlU HTh (jHIJlhT p OIla JIb HOil 6YMaro\l . 
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.2. npOMblTb llHCT>1J1JlIiPOl\;lHIWi'1 BO!loi, CTCI<JlnHllblH anexrpon 
H y,!laJlHTb C Hero H36bITOK SOlIbI epHJlbTPOB21JJbIlOil 6YM;lrofl. 

3. 3<lJlHTb B COCYA J pacrsop 1\ onet s ero H8 CH'KJTflHHbIfl 
snexrpon, 

4. Il ocae Taro, KaT< nOKa38111UI npll60pa npunyr yn3r1OBHO

ureecn auaueuue, npoascecru OTClIer nOKa3aHHH no uncane npn
6opa. 

Y13MepeHHe npoo Manoro 061,eM a nPOH3BO,!lJlTCH C py'lllOH 

rennep aryp Hail KOMneuca UlleH. Py'IK3 «Te~1TICp aryp a pacrnopa» 
Il.OJlIKII a 6blTb ycra HODJI ell a IIa 311 a"CHile reM neparypu noueure
nus. 0 KOTOpOM HaXO,D.IITCH nputiop . 

7.4.5. 113McpeHllc pH pacrnopoa D TCP J-.lOCT3THpoa8HIlOli 
S1yei'lKe. . 

)lJJl1 113MepeHlHI pH paCT!.lOpOB, rexinep arvpa KOTOpblX ,D.om/{

na noaae P)KII aarsca TlOCTOfl II IIOil, IT p1lll1eIHleTCS1 Tt' p Mocrarnpo
sa flHaS1 HlIefi Ka (pHC. 6), B]{JlIOli aeMD.H c rep MOCTHOM rnna rc. 

Hacrpoiixy nputiopa B 3TOM cny uae cncnycr npouanonuru no 
nSYM 6yepepllbiM p acrnopan , IIMCloullnl rcsmcparypy, pasuvto 
reuneparype xourponnpyen oro pacrnopa (7.3.3.). 

nplI nacrponxe npuoopa no (iylpCpllblM paCTBOpaM H ll3Mepe· 

HIIH pH xourpcnupycstoro pacrnopa OTCllCT noxa aauuii cnc nycr 
npOH 3BOJl.IlTb nOC,!1C ro ro, icax r cxmcparypa n CTaKCll14H KC C 

pacrnopou aocrurncr yC T.1 1JOBl IlJI I1PrO Cfl 3 Ha tlC lI ll H. 

7.4.6. I-I acrpouxa II puoopa Jl pIJ npnxtcueunu n.pymx 3.'ICI<

TP0,D.tlblX cacrca. 
IlpH nepcs a crpof I<C npJlOopa llco6xo.!tIlMO pYIWfionCTBOBaTb

C5I pa31l.eJlOM 7.3 IIClCToHUleli HIlCTPYI<llllll. 

YCT(lllOBllTb nep eKJIl04C1T eJlh «paasrax» B nonosceuue «J5pH}J . 
P y'] K)' ~. Ell » 1I a nepel1Hrii ria11C.1JI ycr auoairn, 0 CpC,1J.Hee 110

JlO}KCHlIe . IlorpyauB 3M KTp OJlbl n G Y (~ CPllbl ii P<l eT Il OP, noreuuno
MCTpOM cE, rp y6o » na 3allH eii CTC II I< C npuoopa YCTCl lIOBIlTb 

crpexxy noxaausaromero npn rio p a na OHleTKY, npH6J1H3HTCJTbHO 
COOTBeTCTBYlOlllylO BeJll14lfliC p I-I Gy <pep uoro pacraopa. 

Ilepeicaouns npueop 11<1 COOTllCTCTBYIOW lt11 Y3K HH nnanaaon 
H3MepeflHfI (3 e.llllllHllbl pH), C nonouu,ro nOTcHI.tHOMeTpa «Eo< » 
yCTaHoB IITb crpe. xy nOKa3L!s a rotuero IT p 1160 Pa aa TO'H10e 3[1a 
"ieH He BeJiH1I1\Hbl pH 6yq>ep uoro pacraopa . 

npOH3BecTH nposepxy nOK8 3aHflH npntiopa no npyfl-fM CTaR

Jl.apTBblM pacraopaa, PYKOBOJl.CTBY51Cb rr. 7.3.2 H8CTOHw.efl Mil 
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CTpYKl\HH . B .a.aJlbllerlWel>1 npa patiore C KOlllnJleKTOM npnoopa 
PYKQBOll.CTfl013aTbCR pa3,D.eJlOM 7.4 HaCT051w.eil IlHCTpyKUHU. 

8. Hssrepeuae BeJlH'tHHbI p Na 

llJlH Jl3MCpemHl aKTHBHOCTH HOHOB HarpHH n aonusrx pacrso

pax OT 0 M 3,0 p Na npu rcxmeparypax OT +5.no +60°C 
ucnonsaytcrcn CTCKJlfll1lJ ble 3J1CKTpO,D.bl 3C.[1-51r -04. 3CJ1-5l r -05 
B n ape C x.iopcepeops uu « BcnOMoraTCJlbr-fblM 3J1eKrpOlIOM. 

8.1. Crexaaauue narpneaue snexrpoau nepen f13MepeHlIeM 
.ll.OJl>K llbl 6bITb BblMOtleHbl II 0,1 M pa.C'fBope XJlOpHCTOro HaTpH~ 
B re venue He lIJeH Ce 8 4a COB. 

8.2. J-I 8crPOfJ Ka npnriopa nPOH3IlO.1lHTCfl no cneuu a .TTbHO npu-
rOTOBJleIlH!>IM KOHTpOJlbHblM pacraop ax C onpenencnnof BCJJII'IH' 

Hail p Na (npIlJlO>KCfllle 4). 
8.3. Hacrpoilxa Il I13MCpelllre 6CJTIl'IIl1lbJ pN a npOBOllIlTC51 ana

.1 0 rl lt l l lO BCJ11!41l11e pH ua !!lIa1133011aX - I -:-14; -1-:-2; 2-5. 
OUJI¢ pODKa WKD.JJ noxaausaiouiero nputiopa B eAHHl11tax pH H 
pN3 C0 13 n a .n.a CT. 

\ 

9. Hcnoasaona HHe npH60pa "aK MI{JlJ1 HBOJlbTMeTpa 

9.1. 06UlHC vxaaauun. 
fJPll ( l( )P pI-l-'3.10 MO>KeT OblTb npHl\lClleH ,!l,!'lfl nOTcIIUlIoMeTpa

vec xu x 1l3111 Cpellllii C paauooopaanuuu 1I3111CPIlTCJll>lJbl~IH 3JJCK

Tp O,D. aMII , B TOM 411C JH~ II MCT3JJ.1iH4CCKIIM II. H 3McpeHllfl Moryr 

npouomm.cn 1<C1I{ C nouoiuuo .D,aT'lIlKa D.J1·02, rax II co cncua
am.no fl pItJl ?n'1l::'~lhlr.1I1 J< Jlpll60PY 3JleKTpOJ1.D.MIl , 

Ilpu 11 3 ~I CP (,Il(I5IX C noxrouu.io ,lUHIII-ll< J D.,n·02 113MCPllTClIb' 
Hblf! 3 ,1J C' !n p o;J: ( CH 'K.'151Hllbll"r IWI! MCTD.JlJlJI'ICCI(lliJ) nO,D.KJlIO'la CTCR 

K lUl C~1J\IC ( H3 M.» narnuca (puc . 14). 
B f'3 \(CCTlJe 3 .'1C I\ T P0 .l1 3 CP 3 BllClI HH pCI<OMClIllYCTCfl IICnOJlb30

88T b IIPOTOll!!bli! x J,opcrpcopnllblir 3JIeKTp O,D. , IWTOPb\l1 npIlM CII51' 
eTC5I npu !l 3M epCHHSl x pH, ycraaoaneuuua 0 zt ar-urxe \I 1I0.ll. l<.rJIO
4ClI ll bJi't K KJlC~l~l C « B en». 

)lllR ncreuunna crpuuccxux J1 3MepCrlJlil a P:J:\JJ1I411bIX TeXIlO' 

r.OrIf4eCKIl X annapara x npuoop YKOMOJl el<TOOlJlllaeTC>I cncun ans
HLIMIl sne xrp on au u. l3 K<J4ccmc If :HJCPllTCJlbIlOrO 3J1CKTpOl1.<l MO

r1..T {)h fTb HClIOJlbJOO<lIl[,1 CT('J(.lJflIlllUlil IlJlIl flM1TlIIIOfibll1' 3JlC I<TPO 

.'lbf, II 1<a'ICCTIlC Cp<lI3 Il Il H 'JlbIl 0 r O - xJlopccpcurf1llblil 3JJ C/<TQO,g, 

3Ji'eKTpollbl rr0./1K.'1f04aIOTCH K nputiopy B COOTO CTCTOHH C MapKH

pOOKOi'! ua 3311Hefl CTC/lKe xopnyca (puc. 15). 
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B npuoope npenycnorpeua B03MOIK1I0CTb H3MepeHHH 3JJtl<


TP0,QBHIKYJ.l..lHX CHJl pa3J!H'llfOI1 nOJlRpIIOCTH.
 
Cnenyer HMCTb B BH,QY, 'Ira npn orcuere nOKa33HHH na y'13CT 


J<e WKaJIbl OT 0 )1,0 1400 M8 3HaK, COOTB€TcmYIOUl.HH nOJlO)l{eHHfO
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...py'lKH nepeKJIIO'laTeJHI «pO./1. pa6oTLI» B MOMCJlT H3Mepellll5l, Co o 
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:;;oTBeTcTByeT 3H axy norenlJ,H 8J1 a 113 MepI1'rCJJ bHoro 3Jl€KT POArl 

o

1
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9.2. Orcser nOKa38f11l}1. 
o '" '"I~! OTC'leT noxaaauna na uurpoxosi .ll.Hana30He !I3MCpCHJlri neou  u
 

., XO..u.UMo npOI13BO,nHTb no JUDKHerl uncane noxaaunarouiero npuoo 
 ;21 E~
"l "' 

"'15 "'"pa, OUH¢JpOBaHl-lOfl OT -1 ./1.0 14, npn ycranosxe n epcxmouarens 
01.1 "'~.,.... I ~ 0:>«pasxax» B nOJlO){{€HH€ «] 500 fi18». l  "'~ 
V 
<U ""~ , . Orcner nOKa3aHHH Ha O..u.HOM 1-13 Y3Kl-lX ;l.lIan830110B (-1 - ~ - 2. 

j 
15'":r ;:;~, I 2+5; 5-:-8; 8-:-11; 11-;'-14) lle06XO,lJ,HMO npouaeonurs no sepx  '":.: w 

~'",I HeH urxane noxaauaaiouiero nputiopa, PYKOBO.llCTBYflCl> O!lUtPpOD .i.: -''''' 
0) "'''',' ! IWH BepxH(~il lllKaJIhl Jl nOJl0}Ke1lHeM nepCKJJIO l 13 Te JH l «n p en cn u 
::llo '" :.: 

5) 
JIOmeHHC «300 ,M6» . nOKa3a llI-HI, OTC4I-1T3HIIl>le Ha JlJ060M nnan f!. 
H3MepeHH~». Flepeicnouarens «paaxi ax» ycranaanunaercs D no

~ e-;j 
... "01 
td «J ;,: .... ~30He H3MepeHHfl, Heo6xo,1LliMO yMHO>KHTb na 100. 
"'o.~~~Pexoueanyerca cnenyiouiee npa BUJlO OTC'lCTa nOK;-l3al-!11 fj: u i2 '" 'i g 

o ~ :::: 8.~Ha'laJ1I>HOe auaxeune nOKa3aHIH~. OTC'lIlTJIl 
;;;;g~~1-13 MeplieMali 9.A .C.AMIn.3 .. HOrOD.113- , noc no aep:-:HI:·jj UJJ<i\lll'
 

BeIlH'lHH3 = naaosa (HlDKHIIH npe- T nOKaSbIIJ3101lIcro Ilpll  :i: g J;;;::;
0.. =: Q. 

nen 113MepeIiIlH) 60pll ~.1 :,;~ E 
Flpnsiepu: 1. I1cpeKJIIO'IaTe~lb ,1Uiana301l0B yCTaIlOB,TJelJ ' B no g-~ ~~~ 

-..0::: C-u 
- OwJJOlKelllle « l I -:- l-l», a crpenxa noxaa LIBaJOW.Cro n pruiop« YCTa 110
0..- "'''' '" BJlJlaCb ua 3Ha'IeHHe 0,25. t:: ~~ 
0:: :r",.H3MepfleM a fl BeJJH'Ilma: 11 +0,25= 11,25· 100= 1125 All]. . -' 

= z~. 2. Ilepexniouarens .llHanaSOHOB yCTaHOBJJeH B nO!JOmellHI-l "" >-
IrJ "' ..0<-1-7-2», CTpeJIKa nOK33bIB310ulcro npntiopa ycra H01311.'l1leh lHI o "' .. :3 ;;3

! :iH a 'l eHHe 0,25. '" .. " o 3~
" J.13MepfleMafl BeJlH'IHHa: -I +0,25=-0,75·100=-75 }18 . <:: I"" 

U C'lOc: ..~ .. .. '" 
10. J1cnOJIb30BaHHe nputiopa p H-34 0 B xauecrse ~ *e;1, .0 

01.1 x~B~COKOOMHoro HyRb-HHAHxaTopa 
>< "'-0

U §
Ilpu IiCnORb30BallllH npntiopa B J<a ' leCT6 C Ily.'Jb-HHJl.J1KaTOpa <0 g.~ 

Ii HeMy npxnaercs ncpexonnan Kopo6K8. -~ l:~ 
g ,~DpHHUHnH3JIbHaH CXCM3 ycranonxn C J-1CnO.'lb30naIlHCM npnrio
0.. _'"pa pH·340 B xasecrse sucoxoowuoro HyJJb -HIIAI-lKaropa C naT4f{


II:OM H 6C3 n8T'lHK8 npnseneua Ha puc. 16 If 17. Buecro nepcaus -'..
 
KIi, COC,ll.I-iHHlOllI.eii KJJCM Mbl « U,,» K /HI M nO./1.KJJlO'laeTCR nOTCHIUiO


Merp P·307 HJlM npyrof JW60paTopllblH nOreHlIHOl->H'Tp. r 110

/ 
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: I 
I MOUlblO KOTOpOrO npOH3DOllHTCfl xonnencauas H3MepHe~IOA ';1. 11. C, 

113M epenHA npOH3BO.ll.RTCfl B CJlellYIOUleM nopnaxe: 
I j 10. J. nOllKJIlO41lTb jJ.3T4HK )1)1-0'2 (pnc. 16), llJIst uero urrex .' 

xep, KOTOpblM OK3H4HB3eTCA KoaKcHa,nbllblil KaGeJlb .u.aT4HK3, 

I DKJlI04HTb B fHe3110 «(T:I- nepexonuoa Kopo6KH, 3 Ka6eJJb CO 

, r 
i 

WTeKKepOM OT nepexonn 011 xopoo KH DKJlI04HTb B ruesno 11 pu6o
pa C Hall11IiCblO \l: 113M.:I-. Ilponona 333eMJlCHHA Kopo6KH H A3Ttlll
KB npacoennnsiorcs K KJJeMMe « "h :J> na npH60pc. 

10.2. 333CMJIHTb xopnyc npn 60pa. llJlll sroro eOCIUIHHTb I 

KJleMMy, 0603H 3 4CHuyro 3Ha KOM 3a3CMJleH 1111 na 3altHeri creu xe --··r..~ 
I ji 

npH6opa, C JIHHHeft 33:leMJJeHIIH. 
10.3. Ilepexmouareas «p33M ax» ycr anonnrs B nonosxeuue 

""
r 

«HYl:.. 
,. 10.4. nepCKJIlOtl3rCJI b «pan: pa50Thf»-B rrOllQ}\,CHHC «-M B~ 

10.5. YCTalJOBHTb B naT4HK H3MepHTCJlbllbifl 3J1el<Tp0Il. (CTCK' 

'. JJRHHbIH 

q:11 3M .~ . 

HJlH nnarn HOBbl fl) H no.n.KJlI04JlTb cro aunozt K KJlCM Me 

10.6. Bu DOll BcnOMOr3TeJl snore ancxrpona nO]{KJlI04HTh 1\ 

KJlelHl e «Bcn.» RaT'llJ xa. 
10.7. Il epeKJIl0'13TeJlb nepexonnof Kopo6KH ycraHOBlITb 13 rio

Jlome IJHC «0;$0 H BJ<J1I04HTb npl-l60p rY'lIwi't 9 (pHC . I) . 
10.8. PYII Koil nOTCfJ uuoucrpa «H l-l» na Jlflll(~DOil n 3HC!1 H 11 p u 

60P3 YCTaHOIHJTb CTpCJlKy nOK a3LID810I..UerO npuoopa na OTMCT Ky 

I no sepxuef WK3JlC. 

10.9. nepCKJlIO'l3TeJIb «p 33M ax» ycr a HODHTl> n non:J}KCIllIC 

<1500 M8» . 

. 10.1 O. nOMecTHTb snexr ponu B KOJ1TpOJlHpye~l blil pacrnop . 

10. t l. Il epCKJII048TeJIb na nepcxonuofi KOpOGKC y c r a HOBliT!> n 

l 
I.
h 

nOJIO>KelHJe «C'r.s. 
10.12. YbMeHH R na n PH)1(CIHlC Il a 

CTpCJl Ky noxa asmaioutero 11 pllGa pa 

rrorcnunoverpe, ycr a HOBHTb 

II a on-IeTKY 0 110 IIlDl,ll('fl ~~ 
unease. 

10.13. YCT81l0BHTb nepercnouarc.u, « p a3 ~ la x» D nOJlO}KCHIlC 
cHH» . 'J 

10.14 IbMeHHH }I a np5DKCH lie 113 norenuaouerpe , ycr311OBllT& ( 

CTpCJlxy 11 OK33bl aaiouiero n pnoopa na OTMeTKy I. 11 p H 3TOM llJ· 

MepHCI\lOe 113npH}l{eJlJlC Oy.n.CT 

Ha norCHUHO~ICTpe. 

panno s u a u c u m o , 13bICT()OIlCIlHOMY -,: 
Il p Ii Mel.] a HIi e: l. TIPIl pa GOTC (j e::! .'lC'Ttllll\1l 3.1 C? KTpO.!l.hl 

11OAKJlIOtlaJOTCH corJlaCHO p IfC. 17. 
..... 
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2. 3H8K cxoxneacuponauuof nOT CIIUIlOMCrpOM 3. 11.. C. onpe <pe pH!>IM p ctno p as: B COOTBerCTBll1J C p<l 3 11.e Jl O~1 7.3. u a cronuicf 

.II.eJl5leTC5I Cne.ll.YlOlllHM 06pa30M: nncrp yxuuu. 
a) npn C06JIIO.II.eliHH nOJIllpHOCTJI aa HOTeHUHOMCTpC, nepcxon 

I 1I0i1 xopotixe Jl coe){,IIHHTeJIbIlbIX n~OBo){,ax nOrenUJl3J1 1l3MC'pll'~ TeJJhHoro saesrpona orpnuarensaun; 
~i 6) npz nOl1.KJllO<4eHIII{ Coe,lUlHH TC.TJbH bIX npODO.ll.OB K rlOTCIIHIIO' 
~ Merpy C 06p8TfWH noaspuocrsio norenunan nsxrepurexs iroro 
[...:lIeIITp0ll,a nonO/KllreJIbHWiL 

I , 1L 11 CnOJIb30BallHe npxeopa ,lJ,MI npOll3BO.ll.CTB a 
i noreauuouerpasecxoro THTpOBaHHR JI npoaenenns KOMnJ1eKCIlOro1.
 

aHaJlll3a paCTnopa
 

11.1. l1cnOJIb30B8Hlle npsoop a A.TJ51 npo useoncra a nOTeIlUHO· 

MeTpH<4eCKOrO THTpoBaHIHI.rr
I Turpoaauae 1Il0)Ker nP0!l3BOl1.llTbC51 ll106blM H3BeCTHbiM B ana

J1HTH'leCKOH XHMHH MeTO.ll.OM C HCITOJlb30BaHIICM 3aBlfCHM OCTH OT 

pH Ii OKHCm1TeJ1bHO·BOCCTaHO BlITe.TlhIlOro 1l0T CIIUlla .rI<1. 

B XHMH'leCKHH CT8K8H C THrpyeMblM p aCTBopOM ,ll.o6aa.;:w eTC51 

peareur He60nbll1l1~11f nopunauu no 1l.0 CTJDKeHllH 3KBliBaJJC HTllo i! 
TO'lKU TlITpOBaHIl51, OTMC\laeMOH no npn6op y . OrC'1CT npo!J3Bo,QlIT
cs no 6lOpeTKe. Paoora C npu6opoM pH-340 npu PY41l0M TI1TpO

B3HHH HH4eM He OTJIIl4 aeTCfl OT OITMCaHH oi'1 nuure paooru no 113 

MepeHHIO pH H OKIlCJlHT eJJ\,t10 -BOCC TilHOBII TeJJbHo rO n OTCIlUH 3 J1a. 

, HHAllJ<3TOPOM npn TlfTp OB81lllH 1I0HOB Ka l(OrO-JHI60 suua MO
JK.eT cnY}KIlTb Jl1060ii an exrpon, KOTOpblH pearupyer na 1\3MC!! e

HMe KOHueHTpaUHH onpell,enflCM o r o HOHa B pacTBope. 
JJ.JHl onpeneaeuaa KOHu cHTp auHH HOHOB sonopona If HOHOB" 

HaTpH5I npn nOTeHlllloM eTpH I\eC1WM T1lTpOaaHHH n KOMnneKTe c 
npH6opoM pH-340 MoryT 6bIT b ncnon s aonansr CTeJ{J]HHHble 9J1CK

TpOJl,bl C BOJl.0P0ll,HOA Ii uarpueson <p YHKu lfe i1 (rafin . 6) .i. 
,l B' J<a4eCTBe snexrpoaoa cp auucnan npnMeH nerC51 xnopcep co

PRHb]!"1 snexrpon.~ 
DOTcnUliOMeTpH'1CCKOe rarpos aaue 1l.Jlfl OKHCJIllTe.nbHO-BOC

CTaHOB}(TeJlbHbIX p eaKUHI1 npoB ol1.IfTC5I II a npnoope pH-340 C no

MOll!.bIO nnaranoaoro 3JIeKTp0Jl,a 9 TrIJI -01M. 
)lJ)lJ pa60Thl C 6JIOKOM aD TOM aTH 1leCKoro r u r poa a n u s npn 60p 

pH-340 HMeeT BblXOJl. no HanpH)KCHIfIO 0 ~ 2 B (puc. 2) H MOlKer 
6blTb HCnOJlb30B8H TOJlbKO B lJ.H al1 a30He - 1--:- 14.l 1. fIpH THTpoBaHKH .11.0 H3BeCTHorO 3Ha 'leHH5! pH c noxoun.ro 
CTeKJI51HHOrO 3JIeKTpO.ll.8 npl160p pH·340 u acrp annaerca 110 oy 
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Ilocae n pOBepKJI no u yljJepBblM pacrnopaa nepeKJ11048TC il ~ } 

« p a 3M8 X» ycra 1l8 Bm 1B8 CTCH D nonoacenue «15 pH», COOToerCT

n YIOlJ\Ce jl,ll an a3 0llY - I -:- 14 pH. 
131l3 y a .rl bHbl11 f{OHTpOJIb !3eJlIl4 IH Il>1 pH no nputiopy pH-340 no 

Ol\ Ollllll ll 11 1l TIITPOB[lHBH /lIO}l,eT GblTl> ocyutecrsnen IJO IJllil(II Cij 

UI Ka.'l C noxuaerearourero nputiopa C T04HOCTI> I0 0,6 pH Il J1H no 

nc pxuef uncan e na c OOTDeTcTBy lOW.CM AHan a30lle C T04HOCTL IO 
0,05 pH. 

2. OpH TlITp OBaHHH 1l.0 H30eCTHoro 3Ha4CHH5I OKIICJlIJTeJl1>IIO' 
BOCCT3HOBHTen b lloro noreaunaxa C nosrouruo nnarnuonoro 3J1 eK· 
rpoaa nepeK,11O'IaTCJlb «p a3Max» YCTaHaomlDaeTC51 0 nonoac enne 
( 1500 .He» . 

13 I13y <1 .11>11 I>l i' xour po .a\, ne..lH 'Jlll/bl OKIfCJrlITe.rlbIl O-BO<:CTa1I0BJI 
rcm.uoro JlOTCHIl,lIana no npuriopy pH-340 no okousauxn rurpo 
n£lJIl! 51 Mo m eT 61>I Tb ocyuiectnneu no HlI)Klle(1 lUK8JJe noxasu naro
utero npuriopa C TO'IH OCTblO ± GO AW Jlml no aepxucf WK3 J1 C 11.1 
COOTDCT(T[1YIOw.e M Il,Ha n <l30 11 C C TOlf!lOCTbJO + 5 ,118 . 

11 .2. J lcno.n.aoa anue I<OMrlJleKTa npacopa AJiH npon en eu un 
I-;OIlJn.'1e KCIlOr o a H8J1 H3a pacrnopa no aenH'llllle pH ( pNa) II OKH ' 

eJ1 IITCJJ bHO'BOCCTaHODIITeJJbHOMy noreuunany. 
.LUm nponeneuns KOMTI.lJeKCHOro asanasa pacraopa K KOM· 

nnexry npuoopa pH-340 npnnaercs nepexonnas xopothca 
(pIIC. 5) . nPllllullr:J1aJIblla51 cxex a YCTallo8KIi ~JHI p aOOTbl C aar 
'llI ROM II 6e3 lJ.3T1JHKa .II.aHa na puc. 18, 19. 

D OJlO iKeBH51 nepeicnovarena «e n H «DJD> aa nepexonnof /(0

porixe n0 300JlfllOT n OCJJe1l.0n8TCJIbHO npol13BOAHTb J13M epeHllfl ne
JlH41H1l>! pH ( r Na) II OKHCJHfTeJJbIlO-BOCCTaHOBIITeJJbHoro nOTCH

uuana; npa 3 TOM B 1l. aTIJHK ·~ BbIBOll. CTeJ<J151HHOrO 3JIeKTpo){,a non

COC.!lll HHeTC51 K Kll eMMe d13M», BblB OIl, naarasonoro - K rHe3.11.Y 

«On» nepeXOJl,HOH Kopo6KH, DblBO){, scnonorarenxaoro snexrpo 

na - K rueany «Bcn» npli60pa 1l1I1I KOPOOKII ( HIlIl l( JJ eMM e 

«Ben» .naruuxal. 
Flpn H3M epCIllIJl BCJlH4I1Hb! pH (pNa) p acrsopa H c o6 xoll.lI~I J 

PYI<OBO.ll.CTBOB3 Thcn YKa3a HIHl MH n. 7, a n pn H3 MepCH/l1l OKHCJlII · 

Te ,llLHO- DOCCTall OBHr eJ1bHOrO norcauaana - n . 9. 
4~ 5 I 
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Pile. 18. Cxexia ll(nO.11>~OLIJ.lIl1jl npuriopa pi 1-.'34 '1 t ,', J ~ ' I I I Km r ; l.U I npouc.te un .t xoxm.tcxcu or o 
aua .maa pa cr uopa (1I. I . I<: ; '(:ll lle el I 1\ pi! (p Na) 

1- npuOop prl<J~O~ 2- C:OCjUlfiUT(' loH::"Ill xr 'rO(ll :n: 'l ·-<':·r(·;';: ~l ~lltllll~ :"1 · , . I t' :'I: Tp O . ~ ; 1- [tj~ ~ ' ;~ILtOI) ~ , r : r '3',1t,.>f, rp ui :
 
5- l l pQ ' ro· u u . ~ " 'j , : l' J ~ :"1)0 I ~. :);:), I f f C' I1iHI .
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Puc. 19. Cxeua IlCllO.1b308ilIlHH npucopa pH -:"l40 ('e3 llaT~ IlK3 .'l.Hf npOBe;J.~HIUI KO:.lIlJleKCllOro 
<l\lJ.Hl 3<J pacrnopa (u 3Mep<,Hlle el-l II pH (pNa). 

I-O!lH6op pH-:>40; 2-CO~-1l1lUtTe.'b".~ xopoo xa: 3-CTe ~ .,.m""n g.leKTpo",; 4-n.~nlUloB"'ll. gJl~KTpoJ.; 
5- Oc~o",O(.-re,'J.lJl.i11 9 .1eJ<fp0.1. 
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t2. 3anttCb nOKaJaHHH 

npIIGOp pH-340 llME-eT ABa me311.8 ..'lJlH n OAKmOllelllHI C1all" 

napruux aBTOM8TI1'leCKJlX .noren uuoaerpoa t (puc. 2). 
Hcnonsaoaarsca MoryT aBTOM arusecxue nOTeHUHOMeTpbl rno

60ro rnna: noxaauaaioume, aanucsrsatoume H peryna PYIOIJUIC, 

paccvaraunue H3 HaHUOJlbWee nanpsnscuae 20 fil8 (no faCT 
7164-66). 

13. npHHL{Hn 'l3MepeHlIR se.n 1141fHb! pH 

)lJIfl Ii3MepeHJBl BCJllll.IHHbl pH ucnonssyerca CJlCTl'Ma co CTeK

JHlHHblM H ucnoaorarensnua 3J1eKTpO.ll.aMH , cxeaa KOTOpOll npn 
aenena na pile. 20. . 

DPH norpyacenna 3J1eKTpOna D pacrsop MelKny nonepxaocrsto 
uiapnxa 1 CreKJJHHIIOrO 3J1CKTpOJla 11 pnCT130p0l"1 npOHCxOJUH 06· 
MeH HOH3MIl. a pe3YJJbTaTC xoroporo HOHbl JlllTiHI B nosepxnocr

,.. 
Hb!X CJJORX CTeKJJa aa Mel.1.l310TCR 11011 3 M II BOlI.OPona , H CTel<J1JUiHblH 

3J1eKTpOA npHo6peTaeT cnonCTB8 BonopOAHoro 3neKTpons. 
Me}l<n.y nouepxnocrsio CTeKn8 It KOHTpOJmpyeM blM PiKTBOP0\ol 

B03HHKaeT PS3HOCTb nOTeHUllSJlOO E" DCJHPHllla KOTOPOH onpene
nnercs aKTHDHOCTblO HOHOB DOJJ.OrOns B PSCTBope Hero rCMllcpa ,~ rypoa. 

I, I ~ )n 1 1'!) 3 In Ll: . = L Q -t' - r-~ - ' fl .7." = " Il ' .<:. , r -:- Pi .. 

r.ll.e R - Ynnnepcan suan r ason as n OCTOHIi 11 <1>1. pasn a \1 8.:-115 10' 
spr/'C MOJlb; 

T - rCMnepaTypa pacrnopa, OK;, ; 
F - 96500 xyaou/r 3KB ('lllcno ¢apa.uclI): 

0:" - 2KTllDHOCTb HOHOB UOllOPO.a,8 n pacrnope; 
pH - BeJlfl'lH1l8 pH pacrnopa: 
Eo - noreuunan crex,nmmoro 3J1CJ<ipO.ll.i1 lI O OTBOD/eH mo K 

Cr3111l.3 PTIIOM y DO.aOp Ol\lI OMY :'lJ1CKT pO .1J.Y npn 0:" = 1. 
)lJlH C031l.8lHHl 3.lJeKTpI1'4CCKOil uerm npli 11 3MepCHJ1H IIpHMeHH 

IOTCH KOHTa KTHble :MC1<TP0.ll.bl : nuyr peuuuf KOHT3 KTH I>l i i 3 .IJCKTpO:1 

3, oCYllleCTBJIl1IOlUmj 3J1el<TpHlIeCKHfl ]WHTaKT C p8CTBOpOM, 32' 

nOJlHSlIOtlUIM DlIYTpeHlllOIO uacts CTeKJ15JHllOrO 3,lICRTpOlla. H 

BHelllHHi'J KOHT8KTllbli'1 snexrpon (rax H33blB<lCMblil TlCIJOMora

ren bHblH 3J1eKTpo.u.) 4, ocyiuecrnnmomuf 3J1eKTpU'lec loH1 ROllTaKT 

C KOHTpOJlHpyCM 1>1 M Pa CTBOpOM . 
)lJJJl aaunrru OT n03Jlei'ICT13I1R BblCOKHX rcxmeparyp (npn 1'l3
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MepCHHII pH pacrnopos, lel\llIepaTypa xoropux suuie rexiuepa 

Typbl o xpyscarotuero B0311YX8) BcnoMOraTeJlbHbll1 9neKTpOlI. nove
uiaior BHe xonrposupyenoro pacrsopa II CBR3b CHUM OCyUICCTB 

nsercn c nOM OWblO 3J1CRTpOJlHTH'leCKoro RJlIO'la 5 - Tpy6KlI, n a
nonuenuof p3CTBOpOM xnopucroro KClJlIHI 11 :HI K Cl ll ' H1 Bi110 U\(' HCR 

npo6Kofi co CTe K .'1 5H lIl bl ~ t BO.'lOKIJOM 6. 

\ 
\\~II: 
0000 • 

~~~ 

3 

PIlC . 20. CxeM3 nsuepeuus Bel11141111bl pH pacrno pa 
\-110 ,' .,,) UI3p 1lX >13 8~rKTpOJHo rQ CTCKna; 2-C reKn ~ \l Il Ll fl 
s: ~ K l po.• : 3- " HYTpe""1ll1 K"''' 'K"lbln 3ncICTpO.T ; 1- ncn ov o 
raTc~b ll"l\ sxexrpoa: 5-9~eKTpo.lllTll·I~CK"1\KAla'l; 6-nopll ' 

CTa. rtepcropoaxa: 7-pH'}lcrp pI1-3iO. 

Pacraop :<J1 0pIICTorO Ka.1HR ncnpepunuo npoca-utuaercn xcpea 
cTeKJH1 1l Hoe BO,101WO 11 POOKH, npenornp auraH nponuxuoneuHe 113 
sonr poanp yeworo pacrnopa B CliCTeMY 3J1CKTpOlla 4 nOCTOpOlJllI!X 

HOHOB, KOTOpblC l"IOfJJII 6hl H3Ml'HlI'fh Bl'J1l1'lHHY norcuuuann 3 J1 C!< 

rpona . 
3JJeKTpOlI.IHI IKYl.1.l3 fl CUMl 3JJCKTPOllHOii CIlCTCMbl paB1I8 anre 

6pallllecKoH CYM ~I e T10Teli unanon ROHTa Inri 1>1 X. 3JJeKTp0J!.08 E ~ 1I 
E~ c", nOT eHUl1a.1J a, aoauuxatouiero H3 UHyTpCIl Heir' nOBepXIlOCTli 
CTe Km tH HOr O 3.'I CKTpo.n.a II onpeneasenoro ueJlII'lIll1oil pH snyr

peauero pacrsopa E"" II 1l0TeHUnaJl3, B0 31lHKal0lUero H3 Jl8PY)l{

HOII nonepxuocru eTC'R.D >Ill uoro 3.1 E' wrpOJl.1l E, . 
,')" 
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BeJlH4Hllbl EK , E"cnt Ii E"A He aaBHCflT or COCT8BR 1\0HTPOJlH

pyeuoro pactsopa H MeHfllOTCIl TOJlbKO npu H3MelleHHil revncpa
Typbl 

E = EK +EBClI + EBlI +' Ex = Eo' - 2,3 ~T . pli. 

CYMMapHa51 3JleKTpo.n,BIlIKY1U3>t Cl{JT3 3JJeKTp0,lJ.HOH CllCTeMbJ 

JUlHeHHQ 3aBliCHT OT nCJlH4HHbl pH pactaopa. 
I13Mepml 3. n. C. anercrponuort cncrenu c nouoursro EmeI<TpOH

aoro MI1JlJlHBOJlbTMeTpa 7, uncana xoroporo rpanynpoaaaa B e,1I}I· 

HI1IHI x pH, onpeneasior BCJlIlllHHY pH KOliTPOJlH PYC~lOro pac
raopa . 

14. Ormcanne cxeMbl npuriopa 

14.1. DPllHUl1n neiicTrJll51 npnoopa.
 
3JJCKTpOAH a51 CHCTe!>1 a, 51B,'HlI0llt351C51 naT'lHKOM, HMeeT 60Jlb 


uroe euyrpenaee conporuancnue, nocrxraiouiee 500~IOOO MOAt . 

llml 113MepcH H5t 3. ,lJ.. C, 3JleKTpO.'lIlOH CBCTe~1101 nr)l.lMeHHCTCR 

KOMnCllcaUHOHHafi cxeua, rtoanonmouran cyurecrnenuo yMCllh
WHTb TOK, norpe6JJl1€M bl H OT AaT411Ka npu H3MepeH11M. 

3JTeMellTa pHaH cxen a, n051CHl1ion l CHI n puuunn ,n,eilCTBHH np a
60pa pH-340, npHBelleH <l 1Ia puc. 21. 

Il p11 11 UIlITH aJIhll ()51 CXeM a IT P1l6op a pH-340 npunencaa B npn 
JiO>I<ClllHl 9, MOHTLl>I<JlafJ CXCM3 - JJ npIlJlO)I<CIIJIH 10. 

3.~CI{TPOn:B 1Ill<Yll1()51 ClIJ] a El 3.nCKT!w.'!J1 0{1 CJI CTC~I bJ (p nc, 21) 
cpa 1111 HB<l€TCIl C nallCHJl('M H3npml<cmrH 11<1 can porunncnnn I~, 

'Icpe,:"! xoropoe nPOTCK3CT TOl( 'n"" OKOl le'JIlOrO IC"lC!( a11<1 yCll .11ITC
:HI. Il aJICH ne na n pm1<ellllll U"",~ 1I3 corrpOTHB.TJCH nn I, n POTllnO
lJOJlO)KHO no 3HaKy 3.'leKTpOIlB1DKYW.efl cuno E~ J( na 8XOA yen
.'lHTCJHl noaaercn 1Ia rrPlliKC1HIC : 

Un' = E" - UnNx = Ex - lo,,<'R 
Hanpstncenue Un' rrpeoCipa:;yf'TCH m:6porrpeOOpa:WDarC,I1CM B 

nepeaeuuoe Han p>t>l(C1Hle, KOTO poe 3<lTeM xutororcp3ruo ycnnn
BaeTCH Ii rrpn nOMoillll <p a30'lYUCT[lJ1Te,~suoro .'1c·reI\TOpa BIIOBb 

npco6pa3yeTClT B nOCTOHHHoe !J<lnpnx\clHI C. 3 TO H<lnpl1>J.:CIIHe 

yOpRBMICT TOKOM I""" OKOIIC'IIIOro xncxaaa YC!IJ'lllH'Ml. n Pi! no
CT3TO'lHO 60,1)bWOM IW3QHfHlIlJ1eHTC YCHJlCHllfI y CHJ'll lTC.:] fI H;:] npn
}KeH He U"N' III ano orJ'l H4<leTCfl OT 3. n. c. Ex II, 6n a ronap fI 3TOM y, 
TOK, npOTCl<afOWHH 'lepC3 3J1CXTpO.'l.hl B npouecce H3MCPC!I1Hl 
3. JI.. C., BCCbMa Man. 

51) 

~·f...~ 

r ~ .. 

~~ 

TOK I ~ ,"" nporex a10UlHlO' uepea COnpOTllDJlClHlC J~, nponopuno
aaneu 3. n. C. ~oJ.IICKTPOJIHOlf CJlCTeMbl II Belllllllllle pH KOllTPOJlH

pyeuoro pacrsopn . 

ulz. , '" IN <{ <... I.. I f 

I< 

-"'~.1~ 

Pile. 21. 3.1e~H'HTaplIJfI cx eaa nplluopa. 

14.2. ~l3JlOBMI CXC~ln npH60pa "PH usucpemnr pH. 
Y ; l.~on a>l CXCMa I1pn6opa npuscnena ua pHC. 22. 3. )1. c. 3J1eH

TPOll!loJI CHeTe ~I bl 1 0 pon opunoua.n.ua a I\TlI13110CTlI BOIlOll IlOAO
pozia B pacrnope. 

H:< ~I rrIfTC,'!!.>11 eH! CXC'M<I 2 oriccneuunaer H<lCTPOlll<Y n r flUOP a 

.rUHI paGofbl n a pa1,11l'1lIb1X 1111311<J,30H3X 113~lepellllfl pH 11 1WrrCK

u lj ro f10K<l33 H11 i'l npHoopa lip ~l 113 ~leHCH 1I!l rexincp aryp bl KOHTpO' 
JIll pycxi oro pacrnopa , 

Y'3CJI BlioponpCOOp(l30S3TC,TTfl 3 npczeiaanaucn ,ll.'lH npeotipa
aona HJ151 OOCTOfl Hli oro 113 n P>I)KCH1151. n ocryn aI01J\cro 11 a ax on yCIJ

JlIITeil51 B nponopunouam.noc Ci\I Y !H'pC/Il CHHOe llanpH>I<ellllC . 
YCIIJlltTCJ1b nope "len nora aanps il\ellHIl 4 ooccneuuuaer rpcoyc

MOC YU1J)CHlIC cnrnana, 
<!> aJOnbir"1 11CTCKTOp 5 oCylHeCTD,' aer ocparuoc npeoopaaoaa

nne ncpeneunoro flanp51IKCllllfl D nOCT051HHhlil TOK. 

Y:lCil nur aunn 6 lIpCllH331J<l4eH 11Ml rurrauun auonnux II na
xan bllblX ucneii ,1] aMn. 
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CTa611Jlll3HpOnaHllblii DblllpHMllreJib 7 npCJl.H<l3113 1ICIl Jl.JlH rtu 

TflHHH fi3MCpHTCJlbJloii cxeau nputiopa. 
14.3. 3J1eKTpOD.H an CHeTeM a. 

Ocuonuoii xapaxrcpucruxof 3)lCKTPO.uIlO\{ CHCTCMI>I IIDJTSlcrCfI 

:~ a B H C H Mo CTb ec 3 . n . C. or Bcm14HHbl pH II rcuncpatypu p aCTDO · 

pa. 3 nDlICll~lO C Tb ':I. !I.. C. 3 .~ CKTPOlllloj.i CHCTeM!>1 or pH II rennc
parypu ~IO>K CT 6hITh npCnCTJBJlC1I3 CJJC.uYIOllUIM IIp\{611Il>KCllflbIM 

vpaan cuue»: 
E = - 33-(54 ,1 9G +O, 1984t) (pH-3,28) , 

1.'le E . - 3. JJ. . c. B ~IIIJW 1IB o .rr bTax : 
" - TC ~l!l c p a Typ a 3JJeJ<TpO.uOB (pacrnopa). "C: 

pi r - BCw'1I1411Ha plI pacrnopa. 
I'paoux 3 JDJlCIlM OCTll 3. n. C. 3JlCKTpO.ullOn CHcreMbl OT pH II 

rcuncparypu pacruop a np"Bc.uC'1l ua puc. 23. TaGJlllua 311a llCHlHl 

9 . n. C. sncxr ponnof CHCT CMbl npnneneua B npllJlO>KCllllH 5. 
~ 11.4. Cxexia II npununn nelkTIHI51 pl-l-nerp a. 

3. n. c. 3 Jl c l\ Tp o n ll o fl CIlCTCMbl E B O(jll~C!>1 cnyuac MO}/{Cl 

OblTh	 nupa nc cna ypaancuncn: 
I': = E ,,- l S ~o + a. ( t l,- 20) J (pH-·pH II ), (1) 

r ile E., .. . BCJl Il 4 11 11a 3. n. C., COOTBCTCTDYIOlUafl H30nOTCllUJl3JIb
II oil TO'J1{ C 3J1E:KTponHoll eucre» sr: 

pll ;, ' - BC'.'1II 'I II 11 <1 pH pacraopa, coorecrcrnyioiaan 1l301l0TCII

111l3J1b1lOil TO'IKe; 

S '!~ ._- 1<p yTIl 311<l xa pa ur c p nc r u xn 3J1C[{TPOIlHOfl CHereM!>1 npll 
20°(; 

., -_ TCM nep<lTypllhlli K 0 3(~I<PIIlIHCIIT Kpynt311l>I;
 

1
1
, - r exm cparypa pacrnopa .
 

B nplIGOp C p It -:~ 4 0 or e-ret 11:"l~1 CP fl C ~ 1 Oil ncnIIIJHIlhl pH £1 POIl3 ' 

BO.ullT Cf1 CYi\l M ltp On<lllIH~M 3 11 <'l 'l e ll IHl , COOTllCTCTBYloUlcro u a-tany 

Bbl6pallH or o nn anaa oua c o 3IIa'IClIllCM , OTC4HT:lllllhIM n o nOI<a3hl
13 aroru c~ ! y TIp 11UOpy.
 

pI1 ~~'pHII[u +pll ,l'
 

rne pH - 311 a -rcnne pH KOHTpOJlfi pyenoro pacrDopa; . 
pH ,,,,, - 3 11<l'le Ii He pH, COOTlJeTCTByrOlltcc uauahy 8bl6pall' 

nero nnan asona 1I3MCPCllIIH; 
pH, - 3Ha4eHI1e pH, OTC4HTallHoe no nOKa 3[,lDaIOUlCMY 

npHoopy. 
..-)9 
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C Y'H'TO ~ I 1I 0 l:.~ e J1 11 e ro 11 nocnc n peon p3300a HIHI \' 1';)(3IICIIIl E' 
(I) MOtK lI O n pCJlCr <1 BHTb B nane: 

[=E.I+E" . 
rne EI = E, - S~O(pHII U1 - 1-'11 11) . 

Ell =-a.(tp - 20) (pH ,.,,,- pH.,) - [S20 + a.(tp - 20)]· pHn, 

e.	 rne : E', 1"-::1'_ IIllnlHl}l'{ellllSl [J 113MCPIITCJlhHOIt cxeve COOTDer ·"i 
CTJJellHO 113 Y43CTKax A·B, n-D. (pUC. 22) . 

YKilJCl 11 11 uc y'laCTKI! 113MCPllTCJ1 I.>lloil cxe~I 1.>1 BKJ1JO'1eH 1.>1 nOCJ1e· 
• nona TC .~ GIIO. C :Il'JiO Uar C:1i.uo, !1nnpmKellllH II a :HIlX ylJ acrxax 

...,...'j \~ CKJ1lljlLIIJJIOTOI If fl cy~ule panuu E. 
Han p>l}l'{ ellll e Ell )lOJl)l(lIO H3M eHJ1TbCR II saBHCIl MOCTlJ OT 

I	 
..

1-1- !
f- -' I- - - e.- .J--- - v~,.~ 

1M' ·· ~1j,f2~,; 
-f- f-- I-- .- I - t ~~ f- -~ I-- - 1- - ~~ V- '-- 1-

7~=r · - V~-
1--I". -

rj 

. 
1- - - f-- f- f- - I. 

~~ _ _ e.-+-

I~ /, '/, // -' - c-

,-- I- - ~- -

i---o c-

--1- - 1 

I~ 

'll -- --1---- -'] 
I IJ""""~""'JI~';~~ r;-'V~ 

I - I--. 

I. 
rexmeparypu pacrsopa. 3ro ocyuiecrsnaercu ClBT01>I3Tlt l ICCKII npu.
 

--r~	 nOMOUOI Mell.flOro conporunneuua J<I, norpyacenuoro IJ KOIlTpO' 

JlHP ye~! 1>1 II pacrnop, 1lJ111 [J PY4HYlO n pu nosioutu py'l uoro KO,\I ' 
neucaropa . Florcuunosrcrpu «E II", ,,5, II «pHH» cnyncar JVISl ua 
crpof KII npII Ul1P 3 no (iyrpcpliLI ~1 p;JCTI30pa M, npllllCM n.ellCTllllC' 
nOCJ1Cll l iCil II C I i pOll flMI CTCfl [I TOM ell)"1 ae, KOf na TeM ncpary pa 
pacrnopa panna 20°C (npn pnuoTc C 311TOM3TIl'lCCIWM repvo 
KOM nCII C3 TOp OM) 11.'\11 xorll,a 31-1 a '\CII1I(' rc Mnepa Typb! II a py411O ,\1 
rep» (1)\01\1 neucarojje ycranonneuo paDIII.>] M 20°C. , 

11 .5. CxeM 3 II npununn n.eilcT BII 51 npu ti n p a K8l' ~I I I .'l .' I ItBOJ1bl· 

1>fe'rpa. 
11 p 11111 \lH1 P<lOOTu n PII ll3 ~l Cpc IIllll MliM11 \nOJ] br au aJIam 'I CII 

onucauuouy n IIYHI<TC 14.1 . 
,011 YnP OlllCIlH3 11 s.rcxr puuccxa H exCot a euco KOO1>lIlOfO MHlIJlII· 

t. 
" /f~"	 I 

.~ (i i ~ &!.. + '=--l-J~I -~ # L	 ROJi bTMcrpa IlOI{(] 38 na If a pIIC. 2·1 . P Il:HI (I X uixan hi ~l !IJlJl IWOJlI>T 

nerynnpyCTCH nOTC'1I111l0,\! (' 1'P O,\ 1 1<330. 
PcrY :lll poln';11 « E ll ». «$> II «pl-l.; » II rcpnoxosincncarop npn 

~~~ -' ,1-. ~~ 
..:l..-'".IOP 1-  113Mcpell lilt n ,If a lie y'! aCTI1YlnT. _; - +- -1· 11.6. Y ~C.'l I1I1UPOII pcof p a J On a TCJHI.
 

(Iocrounn oc II;lI q HJ}I(CIIIl C nocrynaer 118 nxon YCIIJ111TCMI 'ICrC3
Psc. 23. rpMjlllK 33 1111ClI M Ot Tl I 3. ,1. C. 3 ,~(' K T flO!1 11 0 1'i cucrexu ~ 
M03J.32t1 or pH 11 Te)lI1C I'3TYPi.l pacr uopa. l"jli1m,Tj11 .I, cocromuue 113 con POTI!O .~ C IIJI it II «ouncucaro pon J~ I, 

C I 11 1~2 . (2 ( 0 1. II p u n ll lll i ll a l l r.uYIO c-'\eM y) (IT Pll:IOIl{ euue 0). 
<t>IIJ1 h TrtA I~ J, (I II H2. (2 II pcnorn p<JU..lJlOT non(lAO 1111(' IIa 

TlXO.n. 'y c 1l/1IlTC.~ 51 I!CpC~!e!lIl hi x II (l1l[HliKC!11t it. 
I3x Of1.1I 0C Ha upn ;>1\(' II I1C 11 rcoo p<l3 yCTC51 Tlpll nOM ouiu nnripon pc 

06p(l~O n a Tc .~ 51 Il I1CPCMC' l lI lo e Il<lnpml<Clllle np51 f>lO'y roJi hlloit 

¢>'OP~I LI. 

~ 3hl '!O K 111l6pOllpcollpa30narC!UI, cocnnuc H111>11-\ 'ICPC~ PIl3Jl.C· 
.nHTeJl h llhTe KOIIII(' IlCIHO P h! C3 1-1 (4 c CCTKOil Jla~mhl nxonuoro 

(;1 
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KaCK,Ula YCHJlHTeJ1~, nepHOLOlyeCKH TO IlO,D.I<J1lOlJa eT C51 K KOHJ\eH' 

caropy C2, na I<OTOPbl H nO,D. aHO BXO,D.n Oe uanp axceuae, 'TO 3aMb{' 
KaCTCH H3 uraccn . DPH pa60TC BH 6ponpeo6pa 30naTemr 513bJ40K He 
n:O.f1>l<eH 3aMbiKaTb O,D. HOBp eMeHHO 06a KOHTa KTa (JleB!>IH, npa 
Bblil), TaK KaK npu 3 TOM xouneucaro p C2, Me,D.Jl CIIHO sapsnxaro
LUI1HCfI uepea conpcraan enue R 2, 6 YLleT MnlOBeHHO paapnxcars

C51 xepea KOHTaKT bl BH6ponpeo6pa 30BaTCJlH. BCJle,D.CTBHe sero yt:H' 

,l ll Ten b n OJ!HOCTblO nore p 51 er 4 y s c ra n ren bH OCTb . 

N:'/..., 

old 

---, 

;~+ 

u .( 

let 

,- ....,. 
~ 

._J.- .~ 

. ....

~ 
" -

. hie. 24. 3.rreKTpI1'1CCKall C~CM a B I~COKOOM llorO ~llT:1 .1 Hno ~ 1>1 ,o,reT\J ~
 

ua AIl811 J JOlle 1l3M ep CUlI ll 300 .M8.
 

Ha pHC. 25 npnsenena Ull xnorp aMMa paocru DIll) panpeo6pa 
30n3TeMI. YI.I3CTOK cab» cooraercr aycr 3aM L>11<3J111 10 1131.>14Ka CJJe~ 

asrM KOHraKTOM : Y43CTOK «be» - n ep cn ery 51 3bJllKa OT .IIen o r o 
KOHTa KTa K n p a soay . Y4acToK «cd ~ COOTBeTcTByeT 3 aM bI K3 HH 10 

f13bl\iKa c npasue"KoHraKToM . 

Pa31J.eJJHTeJlbH ble l<OH,D.eHC3TOpbl (3 H (4 BM eCTe c conpor as
neAH flMl-t R3 H R4 npenu aauauenu ,D.Jl.Il ycrpaseuna oWH6oK B 
f1 3 Me p eH UII, Bbl 3btna e~1 ux c erouu hIM It r o x a M 1-1 o XO,D.Hoil JJ(l Mnl>!. 

JJ. J151 yCTpaHeHlHI rpona nepeuenuoro Ha n psHK e llHfI see BXO,D. 

Rue uena YCI'IJIIlTeJIH. BKJlJ04aH K3TYW Ky n036Y>l<LlCHHfI BA Gpo

C 6JJ 

~ 
f91 rQlf t /fO?1Vwu tolay-1-~ 

~_t
 
PIlC- 25. L.(I1 Kn Orpa\IMJ paGon>! Im6ponpeo6pa J 08are.1H, 

npeo6pa30 B3TeJJIl It JI aMnOB yto nauen b nepaoro KaCl< 3Jl.8 yC HJlH' 

rena , -r urarenuno axp aHHpOD3 Jlbl. 

J 4.7. Y CII JI lt r e.rl b nepexienuoro 113npll>l<eHIl51. " 
Hanpasceuue nepeueuuoro TOKa nocne npeoopaaonarexs no

cr ynaer na 'Tp eXKaCKa/lHblif yCHJJ uren b Ha Jl a11m ax 6H2D 116H Ifl 
JJ.JlH YMe JibW e ll l-lfl <pOHa nepeacauoro TOKa uens Ha1<3J13 BXO.n

Hair J1a IIlnbl nina eTC5I shin p.ll.MJleHH bl M H Onpl-lJll.>TpOB3 HAb!M Ha · 
npH )KeHHeM . 
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14.8. <Da30Bhl it ne rcxrop, 

B cxexe q,a30l3oro zierexropa HcnOA b30Ba H8 BTOpOl51 TIOJlODll· 
118 nasmu Jl3 (GI J lIT) (puc. 22). 

nCpdleHj.we ' lJan p fl lKCHlte ·n oc.~c rpcn.cro '1<;3CK<1,1;1 yC:I.' CIlH~ 
nocrynaer xepea pasnen HTeJll.>lll.>1n «onncucarop C12 11 a cerxy 
J1asmu Jl3. 

Ilepeueunus pe3HCTOp R20 TI03130JH](~T yCT8110131\TI.> 113 npn »ce 
nne cxeuren HR 11 a yn pa BJ1J1!Ouxeil CCTKe J1aM nu 'ra K01'l nC111!ll 1111 hI. 
KOTOp aa otiecnes Ii aaer ee paOOTY 118 J111HCilllOM ylJacme X3 pa KTe
pHCTHKH. 

BenH411 HB Han pfl>KeH list CMf~LUeIlHfI CTa6111111311 pOB811a npu 110
M OLUM KpeMHHeBoro era 611JHIT[)Q1l8_ 

AHO}], Jl8MTIbi coennuen c oGMoTKoil, pacnonoxccunof 118 CJlJlO · 

flaM rpa HCepOPM nope. 
Buxonnoe nOCTOSlHlIoe aa n ps xcenue ~1830uoro .Il.CTCInOpa eu 

nenserca Ha )'4 aCTKe K-n' 1f3~1 epuren b1\oi1 CXCMbl. B KOTOpOM 
118XO.!l.IiTC51 noxaauaaioumf npuoop. 

Konneucaropu C303, C302 npenompauiaror nyru.catuuo 11101· 

XOAHoro Hanpfl}KCHllfl.. 

!4.9. l1C1'O'ClHHKH nara HMf!. 

nHTaHHe npntiopa ocymecrnnaercs OT cera nepeerennoro TO , 

«a Hanpml<eHHeM 220 8, 50 21{. 

Il uranue ycnnnrenn n pouauonurcn OT Tp a lICC!)Op W ITOpa TP \ , 
3 mrraune H3MCPHTCJlbll0l1 CXC~\bl - or rpa ucrpopxtaropa Tp2 , 
068 3TH rpaucoopvaropa !IMCIOr cncnua.u.nyro KOIl CTp yKUlIlO, 
o(jecnetiH sa IOmYIQ MHHII Man bHblil yponcus nOM ex OT YT('4el< ne

peM~H uoro Han PR>I(ClIll R: xepea con P OTIl IlJl CIIUC 1I301151UIIII II p3C 
n pe.QeJleHHY10 eM KOCTb Me,KAY 06MOTKa ~1!1. 

nn-ra Hue a nonnux ucncil ycunu rCMl OCYIUCCTI1Jll1CTC51 or I3bl · 

n pRM arenn, Ilb1l10Jl 1Ienaoro no o.iu o n on y n cp uonu oft CX('~I c . nilr a 
uue 11 a K8J1 a ncpnof J18 ~tn hi ocv utecr nn ne r cn o r n!>! II pll ~ !I I T C' .''H1. 

cunonuenuoro 110 .!l.BYX1IO.~ YII CjlllO.rlll o i'1 cxc ~I C. I b~H'P I\Tc.'Tb II"71 
cxeua naraercn aT JlBYX cTaGIIJllnrlpOI1 ;JlI lI bl X ucrouuuxon nanns 
A<eH1Hl C BblCOKH MH K03epepllll!'1 elIT8 M 11 CTl1:611J1lI3 a IuuI. 

If 

15. Ilonepxa nputiopa Ii ero OCHOBltblX Y3no8 

15.1. Bcno»oraren hllblC yCTpOI1CTI1;J Jl 11 P116oPb1. 

'u.Jl fI nOBcpKH H peMOllTa II p1160pa pH ·340 1I0Tpc6il Tcmo lIeao
:(0)1.1-110.10 HMeTb CJJe.ll.YJOUlllH MlllHIMB fll>lI f.,IH !laGap <l ll l1apaTypbl: 

6-1 

,.,- I ';r:-

......-~ 

- ,.1. _ 

.,...~ _ ....
-'- f - -~ 

l. ylJ.,lllT cli OP ~ Jl e l <lpOJl l l()il CIlCTeMbl yj·OI. Y}lIlJlraTOp npen 

CT.a [JJ1ner c o Cioi l 3,1(' I\ T p l l' lC'C KIi f' 3 KBlt B3J1ellT 3.~ C,';T pO.nHOK CH 

<:Te,\11>1. 

1:C nO~1 OIIl I;IQ HMHT<J 1 0 p a ~lOrYT 6bl'Tb BocnpOIl3IH'D,CH hi c 11e· 

nYIOIIUIC n a p a n erp u snexrp oauof cncrexu: 
C OnpOT I! !.J JJ C'IlIll' CTC1<.1AHll o r o 3JJCKTpO}],<l:	 o MOM 

500 MOM 
1000 MO,M 

( Ull p OTIl BJl CHIlC acn on orar . 3.1eKTpOJl3 o KO,11 

10 KOM 

20 KOM 
3.	 n C .;<1(' MJl >l- p aC TRO pn + 1,5 tJ
 

'-I,S 8
 

o8 

~lmlTa r o r npIlMCIIHCTl:lI .llJHI nposep x u IlCnpa13110CTIl Ii r pa
llY11pOBKII npuGapa, 0 11 pcnc.iCHIIA H3Mcue Il 11 \1 110Ka3a 1111 \1 n pH6o
pa npll IDMCl1C1I1I1l c o u p o r uns c u u n CTCKJlHl1110rO It BcnOlllOrareJlb ' 

Horo 3.1 cI' T ponon, 1l.11Ill ll 11 fI 3. 1( . C. «(3C~IJI n-P<lCTI30P:» H npII no
eepuc ycunnrcnn pll -xrcrpn. 
. 2. J1360p a TOpll 1.>1 j't nOTCHUllOM crp P-307 npH MCllfleTCH AMl 

rp a.ryupoaxu npaoopa. 
3. MOl ra::Hl H can POTImnCllHit P33 n pH MCH>IeTC>! .D,Jlfl 3<1 Me]] b! 

fPPMOIWJ\JllCI/CaTOra npu rpanyupouxe II noncpue ocuonnux xa
pahTCpHCTlIJ< npuriopa, 

4. Aeoxrcrp TT -I 1/,'" 11-315 npuaeuncrca lVHI nonepxu us 
,IKJlorp a ~1 ~\ bl Pa60Tbl I3J16pon pcoop 330D8TCJ1 n, H3 Mcpeu mi fI an ps

h<CIlIIIl. TOKOB II conpcr unncuuii . 
5. Tcpaoxorcrp TO·2 "Ji ll J\\oM·4 npenuasnaven !lMl 113~lepe

Hill! COnpOTlIO_1C IIIIH Jl:lO .l15111Il11 /lCllcil npuoopa II cocrurnurcn suo 
ro I\Jl)e.l51 OT lUlT'IIII,a K [IP ll(iOpy. 

G, OCllll.l.'lOrpa rj) 30-7 11 .'1 11 C-l lIeoGxoJll1M }],JI/I noeepxu It 

pcxroura rJ l l ()p o n p co Gp a 30 na TCJl51 !I YCII.'l HTC' llH. 

7. •na()OpaTop llJ.Ii"1 anrorpaucrhopu arop JlATP -2 neoGxoillll\\ 
], .1 >1 JlO[J('I H, 1l [J .'lI l f1 l l ll fl 11<1 I I OI{ <l3 ,1111l1l nputiopa IWJlCG<Hlllil uanp a
f1,ClIll 51 nn ra nnn. 

0, J\\iWT flOCTO fl IlIlOl·O TOl(8 t\i\GY·49 llJlll YMD llcoGxoAHM 

.I.'ll! 1l 3 ~ I C P C l l l1f1 !.Jcm l tlllll COllPOTIIO,'flllllT lt3MCPIlTCJlL.1I0fl CXCMbI 

15.2. lI oncpka OClIO[JIII,IX X:l]J::JI<: ~pllcnll'; nputiop a . 

(;'; COII 8 sucuntu x cocnuucnuf jlJlH noncpxu OCllOBllblX xap au


Te p l l eTllK n p li Go p n pH-340 npllBe.llCll3 H3 plK. 26
 

5.')5 3'K. 530\ 

•	 . Ss US.. - ,.. =- \ :::: ::ii .. =*~:::"·,: 
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15.2.1. Ilosepxa rpall.yllpoBKH pH-MeTp a. 
npH"60p a

nOBepKy rpall.Yu p ODKH n POlI 3BOIt~IT ' nOCJ1 e nporpeca 
nHTaHHSl

B	 reseuue 60 MIlHyT npu IIOMllHaJlbHO~1 HanpSltKeHI1H 

(220 8) .
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YCJlODIl51 rpa J1)' lI p OBKH 
, 

I.	 Tesute par yp a 1<00lT pOJIllpyeMo
fO P3cTDopa 20°C 

2.	 COllpoTII D_~ eHlje CTCK.~HHUOro 

9JlC KTp 0 l13 500 M O.lt 
ConPOTIlUJlCIIIIC ocn 0~lOr 3, CJ! b
aoro 9.1 eKTpo :t 3 10 K V,'.I 

3.	 n. c. ~3 e M lI ll · pac T3 0p l> E, = a 
3.	 Ha BXl)!I, noseoncxoro npuoopa 

noaaercs Hanpll lKeHlle. coorser
CTIl ylOw. e~.9 . a . c. 3J1eKTpolllloit 
CHCTe MU npu 3an a lHi OM 311 <J"e
IIml pl-l u Te1-mepa Tj'pe KOHTpO • 

Jlfl pye~lOro pacrsopa 20°C 

a) 

6) 

.
 

h Ll ,: f) .1I1Clt l le ycnollll i l 

.- - - -
Ilpn aBToM 3TlI'leCKO;1 T c ~~nepaT YP ' 

IlOit KOMn CIIC8HIIIl 113 Mar a311l1e CO
IlpUTIIBJIeull;1 P33 yCT8 n 3nn naaerca 
BCJlIl '11111 a 1330 OM . c oOToeTc TBYIO' 

wall ~'onpOTli llAeHlno TCpMoKOMnCIi ' 

car o pa npll 20°C. 
npli py <"l c ;-' T e~lIIepaTYD1l0H ROM · 
nel1 C3 lHIII py' lKy nOT enU llOMCTp a 

<TeMncpaTyp3 oacmopa> YCTaJlO' 

11llTb II a OTM ~T KY 20°C.
 
nep cKmO'l 3rCJlII 1I1>111T8TOp3 SMt: ·
 
rpoDolloi'! CIICTCMbI 1-( ·01 cranoanr 

ClI n COOTBCTCTSYlOWlte n0J10 ll<eIlIl1l.
 

Ha nOTcHUIIOM CTPC P-307 yCT a ' 

llaBJJIlBaeTClI BCJlII'llllla 9 _ a, C., no ' 
J! y'I CHHall 113 rp an y np oBo' IHo li TOIl) · 
Jllmbl [ npuncxceuuc 5) AJlI! rexne
P3T)'Pbl 20°C It 3<lA3HHOro 3Ha'l C' 

Hill! pl-l . 

nOK33 aH Il51 npn60pa npOBepmOTCSl ua H34a.rlbHOil 1I xones 
HOi! OTMeTKaX uixansr K8IK1l.0rO nuanaaoua H3MCpeHIHl. Ec.TJ!i 0111-1 

COOTBeTcTDylOT ra6J1l\4HblM 3H3 4e fl HSl M, TO n p OH3DO,Ufl T nposepxy 

nOl<3 33Hll il H3 BCe X OUII<pPOIlaHBbI X OTMeTK3 X. 
OorpeWHOCTb110Ka 3aHl-tfl ,U,Ilfl JII0UblX npenenon 1I3Mepem'!51 He 

n.OJJIK Ha npCB w ua Tb 3H alJeHflit, Y K 3 ~ a H I I ['I X B r36JlllUe I (n . 2.4) 
:g	 ECJJ Ii Hacrpofuca np!i6op a OTJIl1 'laCTC5I or J1 0 ~1 HlI anbliOil, CJ1e·
<V 
K	 nyer c nOMOU\l>IO nOTefluHoMeTpoB R319 ( <<Ell rpytio»] IiJlH R31 7U 

(E H) II f( 332 ( S) y cra 1I0i3I!Tb Tpe6ycM hIe n p enCJlbl 1l3MCpemUL.0 ..,ECJ11l c nOMOlUb lO nOTeHLl,HOMeTpoB R319. R 317, R332 He "" 
u ynaercs yen HOBIlTb rpeoy e~l ble n penenu 113Mep eHflJ'l 0)H10Bpe· 
::L '" MCHflO H a scex nilanasou ax U3M cpeuua, TO C.TICJlyCT ii pOH3BeCTH 

• 5· 

rpanyupoaxy npufiopa (n. 15.3 ,naHHoro pasncna). 
15.2.2. Ilon epxa uacrpojixu npaoopa na «oopnnnary 

:lJleKTpOJl,HOH CIlCTeM bI . 
()7 

pH" 

... _ ... '.,,-

. ...---:. 

1 



" ....:J 
. ; !t~~ I ~ "yJ. 

) npl1 3U3 'ICllllll axonuoro CfirH311 a, COOTBen.:Tnyioute» li30no- 'f L5.3.6. nepexmovarezn, en peAeJlbl H3McpeH fiR> ycra HOBHTb 8 

relll{l! ;)~1>HOH ro-r Ke 3J1eKTp o AHoi'! CI1CTCMbl (p H H = 3,28 )JJIR 3JleK' . a0.'10IKCHlle <.:I 1-14~ '. nepcxmoxareas <>pa3M ax> -0. nonoxcen He 

TpO;UIOH cucr exi u ,vL033.J28), noxa ranus npu eopa lie AOJIIKHbI <300 ,lf6> .
 
3an!1CCTb OT nOJlO>KetIHR ' norenunuucrp a «Tcwnepar ypa paCTBO- 15.3.7. Flepexmo-rarem, «pOA pa60Tbl> YCTaHOl3IlTb B nono
pa» (nprr-py: ,'IOil rexmeparypuof KON neucauuu l.: lKeHHe « - ,\18 » . ..
 

flosepxa npOll3DOAHTCfl B cncny.ouicu nOp5111Ke: L5 ,3.8. 3Cl!l.<lTb C nOTeW\l IOMeTpa P-307 He BXOn. npuoopa na

a) nKJlI04IlT~ npuoop na npcacnu 1l3~lep€HIlR 2 -:--5 pll npl! , npaxeuuc - 11130 .110 It norcuunoxerpou 1<307 ua 3anll cil cren
paoore C py4 HOIl , TeM neparypnofi KOMncucallllel\ xe n puoopo (p I\C. 2G) ycra HOBUTb CTpeJ11<Y noxaauuaiouicro np II 

O~ OT nOTCHUJlOMeTpa P-307 nonars na BXOIl npuoop a :;I. JI. . c r 60pa !fa l-I3l1aJlbHYlo oruerky no lJepxl-Ieil WK3J1e. 
fa KOIl ne.rIHlJU Hu, 4To6bl nOKa33HIlR 11 pnoopa OblJl II 3,28 pl-l : .. ' 15.3.9. 3 anars C nOTeHUI1QMeTp a P-307 ua axon np1l60pa H3

, .--' '''~ I 0 .a) apauias PY4KY ncreuuuoxrerpa «rCM neparypa pacr aopas , -, ~- - npRIKeHHe - 4 0 ,118 H nOfCllUHOMeTpOM J< 330 ycr aHOBllTb 
y6eAHTbC51 B TOM, 4TO 113MeHCIIHe noxasanuf npuriopa He ope. CTpe .~KY nOK a3b1Ba1OLUCro npucopa H3 KOHe4HYIO oTMeTKy no+. 
suuiacr +0,02 pH; aepxucii WK3Jle. . 

r) B ' cnyuae, eCJlH H3MCflClllle nUI{ 33<lHlfii npeasuuaer +O:OZ '-. , ~~ 15.3.~O, Ilpoeepurs rpaayapoexy npuriopa H3 na43J1bHOil H 
pH, 1'lco6xoLJ;HMO npOH3BeCTH rpanyupoaxy npuoopa (n. 15:3) . ..", t,· KO~: ' U1 01C OH I CTK a x sepxuen WKallbl xascnoro nuanaaoua B no
~panYllpollKa npucopa, JlOIKCH ll l! n cpe K.1 ID 'I;n eM I «pon paooru», «+ M8' II «-M8~ . 
Bmli04HTb npntiop B COOTBCTCTl3JI1l co cxeMoij pHC. 26 H2 ' 1 ,n 0 113H (' CTl I r. all. :llpODKy n !lUO a n.llSl IICnOJlb30BaUHH B x a

~ 

11OMHHUJlbHOe nanpnxeaue 22Q 8, so C?/{ H nporpers B TC'ICllHe ~ ~ ·MCTpa. . ___'_--,. GO Ml.!lIyt.· I. ~3' I. 11 cpeKJ110tJ3Te/l b «pon paooru» yCTJHOB'tHb 13 nono

- 'J 1pOH3BeCTH rpanyaposky npuriopa !l.,115'1 p <:I 60Tb! 13 K3 ~et:TB~ r il{eHl1e «P, II». " .
~J [JJlJlII BOJlbTMCTpa: ' I 15.3.12. nepe~JJ10'laTeJ1 b «npe.QeJlbl H3 Mepellllfll- YCTa HQBHTb 0 

15.3.1. n epCJ(JlI04aTeJJ b «pOJl, paGOTb!~ ycr a HODHTb. B nonoxre- I _ nO.110IKCIlHC «-1-:- 2», " 
HHe «-.M8i, 15.3.13. I( Kj]e~l OII::tM TepMOKOMnCHC<tTOpa nO}].1<JjIO'IHTb M ar- a

15.3.2. nepCKJll043TCJlb <tP~3~I:JX:t> ycranonnn- 8 nOJlOIKeHHe 31lH COnpOTlI8.1CHllrl, na KOTO pOM yCTauoBHTb 1330 0.11. 001 no
,,300 l ,18"/) Ilepcx.novaren b <<II pCAC!ll.>1 1I3Mepeuun» YCT3110DHTb 13 _ . TCII U II O;\I CTP ('O «E~ rpyoo» II (cE IlN ycr a uounrs 'nplIMcp 110 B cpcn- r 
tlO.1101I\CHHC _ L-:- 2. - .. nee non OIKCIIIlC. OCb noTeHUHo~H~TP a «Sl' ( J~ 322) YCT3110Blrfl> R 

". J5.3.3. 3anaTlJ C noresunoacrpa P-307 ua axon npnoopa ua- v ; xpafinec npaace nOJlOIKel-lHC. nCpCMb141{~r II (puc. 2) onycrrrrs B 
npn>1{C'HHC 0 .:lEO. ' . HIDKHee no.toxce HIIC II 33,KaTb Oil HTOM (nonoacenHe ncpen bll[KII 

\5.3A. Ilpu nepeKJlIO'lCliltli nepcI<J]10'1a TeJHl «pOA pa GUT I>l~ ' B " . .. ~ npH :TOM nOI<33 a 1[0 na pIlC. nYH KTHpOM) . 

nOJlOIKC'11He «+ },18» crpen l(:! T10Ka:1[,10<1 rouicr o npllGOp a lie J1.0Jl>K' " . I0.3.l4 . 3a1l,an, II a BXOn. nPIlUOP a ua np fDKelllle 0 M6. nOTCll

aa OTI\JI ~H f1TbCfl 01' ucxonuoro nO,101l<ell II S1 OOJl C'C lJe~l Jl3 (1,2 Ae. '~.:tr~·~lJOMeTPO~l «E ~ rpyoo» Ii «E"» ycra HOB UT\, crpen KY nOI<a3bIB&' 
,1etIHfl. ' ." . ~_, :::::=,:,-. :-• ."" _ ~ . -io uiero npnoopa H3 lia'la.1bHY10 oTMeTKy BepXHeH WK8J1:"1 

15.3.5. B enY4ae;'eCJJH n PIl ncncp I\C no rUI , 15.3.4 CTOeJl Ka • 15.3.15. Ilepeka IOqaTeJ!!> « ITpeneJ].bl H3MepeH IHl> yeT allOBllTb 

noxaauuarouiero nputiopa OTKJlOll;ITCq 01' xcxcnuorc llOfl C); \ CllHfl , B nOJJOI!<NIUC «11- 14" . . 
60Jlee '[eM ua 0,2 .ll.eJleHIH1. t:C06XO.ll.IIMO CHRTb ,KphIW){y npflGopa t . . .'15.3. 16. 3 a.n.aTb ua BXOn. npuGopa H3np51IKCHHC - 684.7 ,,ll ll . 

H, npa U~<Hl' ocs PC3HCTfl pa R 20 Ha yClllJllTe,le (r IiC. 3) , J!')UllTb' ~ : ~6Tell UHO~15~TPOM 1~ 328 yCTa HOB.lHb ctpeJl Ky nCKa3bl Blj IOwero 

C51, lITOUb! npH nepeKJliOllellHH nepc KJ11oll<lTeJlR « p a ll P<iOOTbP> e f-~PH 60l a lla H,]l1C1JlbllyIO oTMeTKy sepXHeli' WK3Jibl. OOBTOpHTb 

n0J10IKCIl HH «+ Mll~ )j 1;-.116» H 06paTJlo CTpC.l T\;] noKa3 hi fl:l 10[lle. 

ro npIH~OP?- 'He OTKJlOWl1l3Cb OT C80ero nepBOHalJ3,1H:·noro lJOJlO. 

Jl\eIIHH. 3 aKpblTb KPbllUKY 11 pu60p a . 

f)8 

.--1-' 
"; 

.,. iI· n . ;).3,12, 5,3,14 - 5.3.16. 
. - ' 15.3.L7. nepeKJH04aTeJlb <i:.npeneJlb!: H3MepeHIHI> 

' B nOJlOmeHlle 4:-1-2>. 
" 
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~ ....~- ~ . 

-~
( _. 

#' -~ ,.~ 

. r;q 

,.'::':...", 
' . ........ .. .~ 
, 

ynallOn llT b 



I 

..- c . -	 ... .... !Qi ... ;; 

I 0 / /_.:", -: 
-; y 

. - -
./
)/ 

') 

15.3.18. 3a..u.aTb IIa BXO..u. npuoopa nartpnxceaue, cooTBeTCTBy
+;!,1~9 ioiuce OTMeTKe -1 pH JI.J151 BbJ6p aHHOH 311eKTpOJI.llOii CHCTCMbJ. 

OpB 20°C norenunoaerpaan «Err pyoo» Jl «EH » YCT3HOBHTb 

CTpeJJKy noxaauaaiouiero npnoopa 113 Ha43.1lbHYIO oTMeTKy aepx
Hef! WKaJIbl. 

15.3, [9. 3a.n3Tb Ha 13XOJI. npH60pa nanprosenae, coornercrcyro
uiee KOHe4fIOH OTMerKe (2 pH) .nJlfl Bl>16paHlIOH 3JJCKTpo.ll.Hoil CIl .\-41 .5	 " 

I
; 

crevu. 
florenunoaerpox RS

U 
YCT8HOBHTb crpeaxy nOKa3bJIWIOmero 

npnoopa H3 KOHClJHYIO OTMeTKy BepxHeH UlK3J1bl. ~ . 
15.3.20. ITepeKJl1043TCJJb «npen ca u H3MepeHIHJ» YCTalloDHTb fl~' I' ~::'

-~'f9v nOJlO>KeHHC «11-14». 3a.naTb na nXOA npuoopa uanpnaccuuc. 
. cooruercruyrouree II pl-l, 

YCTaHoBHTb CTpeJJKy nOR33blD310w.ero npneopa "3 lIatta!lbHylO _ 

OTMeTJ<y nepxnef ill l(aJlbl C nO~IOmE>IO nOTCHljJlOMeTpa I~ 302. K.AUJl.. -3); 
15,3,21. Ilpoaepnrs rpanynponxy npufiopa ua HWJaJIbliOfl H 

KOHelJHO~1 QTMeTKe l3epxHcA ill Ka.'lbl KaIK,noro zmanaaoua il B c.ny
nae He06xoJlBM OC'TH nOBTOpl1Tb n. n. 15,3.11 -:- 15.3.20. 

~ ~ 15,3 ,22, I1epeKJlI04aTe.'1b «npeneau 113MepemlH» YCTaHoBllTb I 
t ,,~ - j	 aa J\.Hana30H, BHyTpH xoroporo JJeIlOH xoopnnnara nsonoreuua


aJJbllOH T04KI1 BblopalllloH 3JlCKTpOJJ.HOfl CMCTeMbl. i
 
15.3.23. 3a.n8Tb·Ha BXO.ll. npnoopa uanpaaceune, cooTBeTCTBYlo


- 33 emee xoopnuaare uaonoreuunansuof T04KH Bbl6paHHofJ snexrpon
v 

. 11 HOIl CHCTeMbl. . 

3aKop.oXaTh_nOTCHllHOMCTP R342, noaepnya ocs no ynopa 
nporus uaconoa CTpeJIKH (pHC. 26). 

, 15,3.24. Ha xaraanne conpornaaennf ycrauoann, 330 0,1f 11 ' 

uc. 3i.~ nOT~HuHoMeTpaMH «pHil rpyoo» H «pH » YCT8H.OBHTb crpeJlKY -' 

o 

.I noxaauaaiotnero npndopa na OTMeTKy' no sepxueu ill xax e, COOT
~.;-

BeTcTByfOWylO KOOpAP,llaTe naonoreauaansuof T04KH 3.1eK1;P0JI.
Hail CHCreMbl. . 

15.3.25. ITepeKJJIO'la1tJIb enpencau H3MepeHH5I» YCT~HOBHT~'.~~ 
B nOJlOIKeHHC 11...:.. 14.pH. 0 

, 15.3,26. Ha Mara31lHe conpornnaennn YCTaHQBIITb snaueuae
I 1747 OM. COOTBeTCTBYfOlllee resmeparype xoarpoanpyexoro pacr, "DOPa lODGe 0 (npunoxeuae 1), . '. ', 

15,3,27. 3aAaTl:, na nxon npnriopa nanpaxcenne. . ~oOTBeTcT' 

ayioutee 14 pH npn 'i~ei\mepaType 100°C D.J1H Bbl6paHHOH 3J1e K~
- ''; 1 / ~ TpOll.liOH ClICT~N:'~ r H YCT8HOBHTb nOieHUHOMeTpOM R342 

oj :':\. l>;t· cTpe.J1 K~ .no!<a3bJilalOlll.ero n pH.6opa 118 KOHe\jHYIO OiMeTKY no 

. 0 ~ BepXHe~;!llK~~e . ' , '	 .• 

·'~~~~;/~~~~iff[.:~~ '. ". 
'. 
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15.3.28. 0 pOBepIITb II 3 cnyxae lle06XOJUIMOCTII nouropnn, 
rpanynponxy no n, n 15.3.22, 15.3,27,
 

15.4, Ilosepxa II nacrpoiuca DII6ponpe06pa30BaTCJlY!,
 

KOflnlKTH3H CIlCTCMa BH6ponpcaGpa30B3TeJHl ,D.OJl}/{H<'l 6blTb
 
orpcrynuponaaa rem, ttTOG!>f B Te4CHHe xaxcaoro unxaa nOJJ,IHDK'
 

lJue KOIIT a KTbl 33 Mbl K3J111Ch nonepene Hila C R'UK,1l.bl!ll 11 3 nroasua•
 
TblX KOllT3KTOD 113 Bpew~, cocraanmouiee (47-I- J%) nepnona
 
roxa D030Y)RJJ.emw.
 

Hacrponxy nponepmor C nOMOl1.\blO 300MeTpa TT-1 (JlJlH
 

U-315), BI{,110'lHB ero ua asxtcpeuue COnpOTllD,'1e~HISl' OAt x i 000.
 
OOll.CrpOIlB II)'/Ib II MaKClli\lYM llJ1<8;!'bl M301\ICTpa, nOJJ.KJlI04a


lOT cro J< rtl<OplO II onuoay 113 llenOJJ,I3I:}~Hb(X «ouraxron. OTClleT
 

1I0K<l3(111 JliI nPOll3dOlUITCSl nc no IlJ xane OM 1\1 CTp a, ' a no paDIIO

Mepuoii I1J xan e nOCTOSl HHblX 118 npHJ'KCHH 1'1 cncna Hanpano.
 

ECJll.f KOIlTaKTbl, I{ KCTOpblM nO!l1< ,llI0'IClIOT anoxierp, DCC BpC'
 
M5I p", 30M KHyTbl, 1'0 uepes 113M epHTCJlbHbl iI n pn Gop TOJ< ue npo


TeK aCT 1I CTpeJJKa npnoopa oYllcr tlOR33blB3Tb HyJlb.
 

ECJ1ll KOHTa KTbI 13116pon pcoo pa30D(lTeJHI ace apextH 3,HtI<l1 yru , 
TO vepes H3ME'Df:T e.rl bHbl ii nputiop (lyneT nporexars TOK, CQOTDeT
CTBYIOlit! ':i /'.laKcllMyMy uixanu (100% lllK<lJlbl} , 

" >to, Ilpu I. OpM8J1bIl O:l IWCTpoflKC B1J6ponpeo6pa30BareJJH npexa, 
· ~ .~ Te lJ e H He I\OTOPOfO 5l3bllJCK 3aMKHy1' C Jl106bl/ll" li3 nenonnnacnux 
KOfITa .'TOB, ;l,OJl>KHO COOTBeTcrBon3rb (47+ 1%) WK<lJl bl. 

Ecnn BpC'MH 33 Ml<HyToro CaCTOl1HHfl no :(8Kofl-J1H 00 npnvnne
 
OTJ1H'-IaeTCSl' 01' (47+1 %) npn JJl060M HanpHIKeHIIH nIlTaHI'{51 1>
 I 
npenenax 5,7+ 7 8, cnenyer npOll30eCTH xacrpotrxy llu6ponpe06 /; 
pa30BaTeml. .
 

Hacrpos K3 DH6ponpe06paaoaarens .aOJDKH a npOH3UO,D.HTb::Sl' B
 
yC.rroBH5IX, HCKJIIOlimOmHX nonanauue IlblJlII, M3CJla, MeT8JlJlIi4eC
 Ii
KliX II npyrux OnHJlOK II crpyscex aayrps xopnyca auoponpeodp a I 

30Barena. I 
Hacrposxa BII6ponpeotipaaonarenn nPOH3DOJJ.HTC51 D C.l]e,1l.YJO-

I 

mrM nopnmce: 
H} CHRTb xpsnnKY I3H6 ponpeoopasoeareaa: 
6) OCJla6HTb BI1HTbJ, CTflrHBalOWHe CTOHRH; 

B) orperynupoaan, nO.'10:>KCHHC IlrOJJblJaT(,IX KOIlTaKTOB T8K. 

\lTOGbl BpeM5I 3aM xnyroro COCT05lHlfH KOIlT<l xrca -6 WlO 6~ 
(47+1 %); 

r) 3aTSlJlYTb BlIHTul;-cTSlfHBalOWHe cTofllm; 

npOBepllTb nacrpoHKy BJ16ponpeo6pa30B<l reml..n)	 . J 
I' 

~ :~,.,.. 

http:ro-.-.'7
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Ilepeuensue H8npSlIKeHlHi na xonnencaropax 1I3MepSJloTC51 OL:Hcnpannuf Buoponpeo6pa30BaTCJlb ,ll.O.JDKeH Y.ll.OD.l1eTBOPHTb I 

unnnorparpo» B 3ep<pCKTllBllb1X 3I1a4Cllll51X . 
CJJe.l{YIOutH M Tpe60DaHHH M: 

15.5.6. Y13MeplITb OCUIlJ1.~orpa(pOM uanpnxceune ncpcueunoroConpOTHDneHHe H30JlHUHH KamAoro KOHT8KT8 DI1Gponpeoopa
TOKa 1\1e>KllY ill aCCH yCIIJlllTCJl51 Jl «3(,M.~erp>. .

30B3TeJl51 OTHOCHTeJlbHO l<opnYC3 n.OJl1l\1I0 GhlTb He MeHee 10" a.M. d 
BCnll41111 a sroro Han pmKellJl51 nOJlJ"I\Ha 61>IT1> He Gonce 10 AW . i \Can pOTH aneuue 06MOTKH xaryurxu B030YIK.I1.CHII51 He .I1.omK I/O .(3lprpeKTlIllliOe 3Ha4ellllC). 1 [8bIXO.l{HTb sa npezieau 32+5 0.4" 
IS.G. rt OI3CpKa 1I01\a3bIB8fOU\Cro npnriopa II WyflTOI3.Conporanneune 1130nllUfHl xaryurxn B030YIKn.eIHHI OTHOCH' 
Cxcxiu OK!lIOllClIlI51 noxaaunaioutero nputiopa AJISI nponepox

TC.JIbIlO xopnyca .nOJl)KHO 6blTb He Mellee 200 MOM. 
npnncaenu ua pHC. 27.YJl.BOeHIl851 <lMn.JJI1Ty.na (pa3M8X) KOJle6allHH fl3bl'lKa suripo-

TOK. COOTBeTCTByioumit orxnonemuo crpen KII Mil l<p08M nep
npeoopasonarens ,AoniKHa 6bITb l,I -1,4 ~(At (npn A8H HOH aM-

MeTpa na nero Wl<8.rJY, llO.lJil(CH ObiT!>:~>·r,~
IlJlHTyAe KOIlCU S13b14Ka lSa)j{eTC51 YJlBOCHHblM no ronunmc). 

15.5. Flosepxa YCft.JHtTCJlfl. ! 100 +1 AtKa 

15.5.1. Ilonepurs repaon MeTp01\! conpornnnenne 1130.J151UHlf 136..1+1.5 J/Ka 

MC}l(.l{Y rHe3AaMH «113M» H «Ben» npuoopa ." Conporunnenae ~-:-~ 681.5+3 ~tKa I . 

.10ll>K 1-10 6blTb He MeHee 1010 OJ!. 

15.5.2. 8KJIIO'1I1Tb npueop Ii JI.aTb exy nporpert.ca B revenue 
60 MI1IlYT. 

15.5.3. I13McPIlTb npn nOMow,1I OC1lII.JT.1Jorpacpa ypoecns nouex 
YCII.JlI1TCnH no nocroanaovy TOKy na auone 6 JlaMnhl 112. YpoIle1lb 
nouex onpeJI.en51eTC51 neJlH\lHHOil Hanp51il<eIlJiH. xoropoe ueooxo
PUMa nonars OT nOTeHUJiOMeTpa P·307 J1a axon npuoopa nJlfl T:;: ' 
ro, llT06bl COBMecn1Tb ropuaonransuue .Jl1lHllfi aa 3KpaHC ocuux
norparp a. YpODCHb noaex no nOCT05ll11l0MY TOKy He nO.TDKeH npe
nuurar s 1,0 At8 . . 

15.5.4 . I13MepHTh npn ncnoura ocuux norpaqia ypoueus I1M

nyzn.cuux noxex YCllJlHTCJ15i ua auonc 6 J]ClMJlbl 112. YpOBCHb 1IM

l1y.J1 be HblX nOM ex on penennercn H3McpellllCM aM nllllTY)l.b! KrUSOH 

na 3KpaHe ocunnnorparpa nocne KOMneHcaUIIH nonex no nOeTO

5lHHOMY TOKy (n. 15.5.3), OCUJI.JI.JlOrpaep npennapnreasno KaJlH- ~'""'_ }h~lerClilloe nanpascenue Jl.OJlIl\HO 6b1Tb panuo 20+0,10 Ma. : I 
6pyCTC51 B MllJl.JJlIBOJlbT1lX nxonnoro Hanp51lKeHIHI. 1 15.8, Ilonepka COllpoTHD.leHHH npOTO'1HOrO BcnOMoraTeJl1>HO

YpooeHb HMnYJJbCllblX nOMCX HC JI.OJT>!, ell npenuurars 1,0 ,ItS. ~. ro 3,1Cln p O.l{a . 

n p a M e '1 a H He: nponepxa nyuxron 15.5.3 II 15.5.4 npOln- '~ }"'~ Ilpu noscpxe conpOTKDJJellHH nporovnoro DClTOMoraTCJlbHOro 
aonnrcn npn pariore YCl1nHTeJHI 6C 3 otiparuorr CDfl3H. Jl.llfl sro- . 
ro IlCOOXO,AIlMO TO'1KI1 III H 91-1 H(I nepexonnof J<OJlO.lIKe COeJlH

HHTb Mell<lI.Y couoi' nepeMbl'1KOII. Ilpu nponepxe OCTaJlbHblX nynx
TOB nepenuxxa J\.OJ!)j{H a 6blTb CHnra . 

),') .5.5. npODepI-ITb pe>K liM pa 60Thl YCH.JIIlTeJlll . 
Ilpnxepnue Be.JJH41lI1bJ Hanp5DI\eJlllH B pa3.JH14Hb1X TO'1KaX cxe

Mbl YCH.lIKTem'l npHBeJI.CHbl n npll.JIOWeHIIH 6. Bee nocrcsnnue na

npSllKeHHfl H nepeaenaue HanpHlKeHH5I Ha 06MOTI(3X CII.JJOBoro 
rpa HcepopMaTopa H3Mep51IOTcSJ J1 a MDOBhlM BOJlbTMeTpoM. 

- ~t1~:
 

<,OOTllCTCTDeHlIO JJ....lll BK.lTIO'lellll51 6C3 WyIlTOB. a ra K)l{e C WYIITa i·" 
i IMil n a Y3KOM \I WIlPOKQ;\! Jl.lIana301l3X. 

15.7. Il onepxa IIClnp51lKelllHi na rneaaax .!l.JHI nomonouena» 
perucrpu pyiouiero nr1lGap a. II

;'1 
Cxc~I a !3K.1 \Otl CH115\ nplloopa JI.J151 nponepKH uanpfl)KClIlIH na 

rHe3JlD x .lIJl $\ nOllK.J110'1ell\lH perucrparopa (rueana «0 - 20 ~W ») :( 
, l npuncaeua 118 puc. 2G. Flepen DKJ1I04eH\le~1 npHoopa D eCT1> ncoo
) " 

>:OlUHIO ycranoeurs KOPPCI\TOpOM MexaHI14eCKHii lIy.JII.> noxaasr r. earouiero npH6opa. " , 
Or noreuunoaerpa P-307 H8 BXOn. npH60pa nonars nanpn

)j{eHlle. npu KOTOpOM CTpeJII<3 nOKa3b1B310ll.\CrO npll60pa ycrauo

BBTeR ua KOIlClJlI)'ro OUIlq>pODBl1l1yIO oruerxy WKaJlLJ, II npous
secru lI 3~IC'peJllle HClnpH}l(e!lll$\ na ruesaax «20 ),i8» c 1l0MOU~bIO :1 
nonxmo-renuoro K 11\11>1 norcuuuoverpa. 

" i 
3JlCKTp0ll.a Ha KOHe41l1l K 3.11 esrponnrnuccxoro K.JJIO'1a norpyxcaercn 

I' ...B HaChll1LCHlIbJi\ pacrnop xnopucroro Ka.llHfI. 

Coupornnneuue 1\fe)KlI.Y paCTDopOM II IlbIBOn.OM ncnouorarens r·, 
noro 3nCKTpO.l{Cl H3MepHeTCH aBOMerpOM. :1 

ConpOTHBJIellHe 113MepHeTcH lI.Dam:.ll.bl c 113MeHeHlleM ..nonn PHO
CTH !H{JIIOlle!lHfl a 130MeTpa. 

3a conpornnaeune npOTOlJHOrO DcnOMOraTeJ1hHOrO 3.JJeKTp0.lIa 
nplIHHMaeTe51 cpennee apHcjJMeTH'1eCKOe H3 pe3YJlbTaTOB ocoux 
H3MPpeHllii, 

-- .._ . ' - '~ 
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Conporannenne npOT04HOrO acnox ora ren bllOro 3.1eKTpO.na 17. B03MO )!<Hble lICH cnpa Btl OCTH H CIlOCOObl 
noM!' II 0 6blTb 0,5-20 /COM . HX ycrpaueuns 'il 

tl'f 

tf!t~ 

~~. 
d) 

R~' 

® '~' 
-

~ 
q) 

,S/; 

!) 

+ 

PHC. '27. Cxeuu nponepxu noxaauna tomcro npnoopa II -uryuron. 
A-'\m~ ~"a~n ep).(c Tp r un a M - ~,Z : H- IlOTCHllI fO .\l?l l' .11(1(,000 T' ''' .l 

CO npOnIB .1C'HJ I . ~ ~ 1 0 .;'- 1 s o« , 

16. Xpaneuue 

Xpaunrs npnriop cnenyer B YCJlOBI I51 X, 06UlUX .n.Jl51 ncex JIa60
paropnux np!160pOB, T. e. B CyXH X orannnaaevsrx nOMell\CHHRX. 
II soanyxe KOTOpblX OTCyTCTBylOT npnu ecu, auauaaroume KOppO

31110 MeraJlJlH4eClUlX .neTaJleii H paapym enne nOJ\pblTHii, npH x pa
HeHHl{ npnoop pexosreunyercs nokpuaart. ljeX.lIOM, BXOlUHll.llM B 
KOMnJleKT npntiopa. 
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Xapaxre p "' j.
Beposmue nPII'I II lIbl Cuocodu ycrpan euns ,:,flC Il ClI l'JB HOCTl I 

,1 

: npH BKmO'i eHllll UPIl·l Ileperopea npe.ll:oxpa-II ocpa IJ cers He 33ro ' l lI n TC'1b . onpua B cere
; pa e r ca IIJlllIIK3TOpH3R BO ~I unrype 

Aa~ \ nO'iK a 113 mllJ.CBoil 
,-.r' -( ,,~~na HeJl H npucopa 

; CTpC:1I{3 npnuopa I Heucnpanua Jla~ma lll. 
; IIaX0 .11. IH CII B cepe ,~ !1 11 e 11 2 lI.ill 113

--L - UJI(3 .1bl . a 1l0 IPYIKC·
 , ' r';'~ uae :MeKTp OJlO[l B
 

i paCTBOp ue 1l ~ ;\I CIlHeT
 

1l0Ka 3 a llllit 

Heucnpanua JlaMflll 113CTpC .1K3 npnfiopa 
<3aWK3J1UDaC", enpa
BO ua RCCX llH 3 na30 · 
flax 

Hao.non acrcn KO' Hapyurcaa uacrpoaxa 
ne6aHnc cTp e~ KIl no, BH6 po npeo Gp330 SaTCJlR 
xaau aarouiero npH60pa 

Iloxaaauua npneona 06PblB B Ka(ieJle crex
ca Mo n pOH3BOJlbHO 113- JlllHHOrO ~IICKTpOlla HilI! 
MeHll lOTCIi ! B npoaone acnouorarens

uoro 911CKTp01l,3 . napyuie
nxe npOTeK 3eMOCTJI JileK· 
TPOIIIlTH'lCCI<oro KillO'I3 

, .-rt:I-o-

I 
~ 

I 

I 
npll 1I8 CTp o il KC npu-I Tpcuiuua B CTeKJlSlflHOM 

60pa no Gyepepll bl'" J .1crnpOl\e

\ pacreopax nO]( 33311l111 
npllGopa n OqTIl He ~~-
lllllOTCR 

I
 
t} 

! , I 

3aMCUUTb npeaoxpaaa- ,
 
TeJl b. orpCM OIlTJIpOO.Hl>
 

I • 
ccreson uruyp, I;

I ·, 

.1 I3aMellllTb IHIMny 
i l 

I
, . 
.' 11 . 

1.1
,j 'i' 

3 3 MeHlITb II aM fly 

:1 
ji 

:1 
npOBCpIITb H orpery  I " ,i

JlHpOB3Tb all Gpon peo Gpa·
 
30BaTeJlb j
 

• 3aMellllTb CTeKJlll HHblrl d 
3 llCKTpOIl" Ilepenecru ,.I (,
BcnOMOr,lTe.%Ubll·1 . 911eK' 
r pon II ) Ua'lKa c KCt ae
nocpejJ,CTBCHHO 0 fl3Me· 
115ICMI>JlI P~C TOOP ; 

a) nplluop paooraer 
llOPM3J1bHO - npOllepllTb If'
conpor nnaonne snexr po
lIIlT IPl c e-Kuro KmO ' IIl. 11 p u 

llCOUXO/HIMOCTII p a ;wupaTb 

Il n O'HlCTltfb . aeranx I! 
3,QeKTpOllIlTH'leCKOTO M IO· Ii :---' 
sa : 

6) npuoop lie paGoTa· 
CT - 3a MCHIITb ecnoxora

TCJlblll>l it 9J1eKTp.l?A• • 

3 3MCIJIl Tb 9J1CKTp OJl iI
" 
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Fl p u a o sr e n a e	 npHJlOJl(Clllle 3 ,I 
o CHOB H ue rexaasecxue .a.3HHble Tep.v.OKOM ne nca ropa 

BeJlH'IHHbI pH pacrsopa 0,1 H Hel	 1/ 

1.	 IlOMI1II3JlhllOe conpornaaeaue 'lYOCTUliTellhlloro 
3nt'McIITJ npn (J°C R=J22G,O OM 

2.	 Conr ornnsei-ae ~Yl3cTBIiTeJl~!'or6 .9JreMellTa ITfli 
itlQ(ioH TeMHer-ar)'fe B uurepsane OT 0 JlO 100'C R= I 226,0. (1+O,CO~251) ± 
0111 e .~eJl~eTCR yraulleHllcM ± (4+'1 ,10-3) o.« 

3,	 Teuxosas llIlCPll.HOJIllOCTb repaoxoaneucaror-a He 60.~ e e 2 Mllll. 

e 

3 H3 'Iell He 

°C I 20 

HOMI1 H3J1h II sr x 

10080I GO 

conporuas e HH Ii Tepti,('.I{OMlleHCaTopa 

R o,./t I 122G,O I 1330,0 I 15J8,O I 'IG4;l,0 1747,0 

Il p n a o ac c n n e 2 

BemlqRHhl pH CTaHJl,3 pTHblX oy¢eoHblx paCT50pOB 

Hacuuien
lIh1ll npll 

25°C pacr-
DOP Ka,1lfll 

[;HlmOKnc.10, 
fO KMC,lOro 

0,05 M 
paCTBOp 

KaRnS! 

!\laTe.teno-
KHCII Oro 
KllcnOfO 

(I.O:?,) M pacrnop 
Ka ,l!1 Sl ~lOC~10plt()· 

xucnoro O;l.IlO 3a\IC'
ureuuoro II U,0:35 oM 

paCTDOp naTpl1R 
<jlOC¢OPHOKIIC,loro 
nuyaaxrcutenuor-o 

0.01 .Il 

paCT130p 
HaTI'IllT 

TeTpa6Dp-
1I0KIlC,Wro 

- 4,01 6,08 9,4fi 
- 4,01 6,95 9.39 
- 4,00 6,92 9,33 
- 4,00 6,90 9,'L7 
- 4,00 6,83 9,22 

3,56 4.01 6,86 9,18 
3,5,,) 4,0\ 6,84 9,14 
3,55 4,02 G,8t ~l.\O 
3,54 4,03 13.81 9.07 
3.15 4,04 (i,S3 9,04 
3,5.') 4.0 ,) 6,83 9.01 
3,.')6 4.08 6,84 8,99 
3,.'''7 4,10 6.84 8,96 . 
:,,58 4,11 6,84 8,94 
3.59 4,12 6.85 8.92 
3.GlJ 4,\4 6,8') 8,9) 
3.51 4,16 G.St) 8,88 
a,62 4.18 6,87 8/Hi 
3.64 4,20 6,88 8.8,'j 
3,61) 4.22 6,89 S,83 

. ,...... j , ;::.. HOMCp pacraopa 
45 
40 1,70 

1,70 ~50 1,71 
.'is 1,72 
60 1.73 
(35 1.74
 
70
 2
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1,75 
1.16 

SO 

'
4 

31,77 
85 1,79 
90 1.80 
95 1,81I 
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, v , 

. 
'\ \. , 

, 
~ .	 --~ / 

: :1 
Texneparypa. °C 

, , 
pH 

~ 0 

10 

,--- ' r "'-~ 20 

30 

40

'~I	 
50 

60 

70 

80 

so 

100 

Bellll'1I1HbJ pN<J 
, 

I	 , 
" 

1,10 

I ' 1,10 

1,10	 ; 

1,10 

1,10 

1,10 
, I 

1,11	 i 
i.u	 

\' 

I 
I r.u 

1 

I 1,12 

J,l2 

II p It Jl 0 JI( C II H e -1 

pacrnopoa NaCI pa3ml'l"l{oif MO.laJlbFlOCTH 

'I 
rNa

I.\'0.1a.~bIlOCTl> pacrnopa
 
20"( 600 e
 

\ .10-3 3.01 3.02 , iI 

1·\0-2 2,04 ·Q,Oii
 

1·10-1
 i.u 1,12 

1.\0' O.IH O,IH 
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YBA)f{AEMbIH nOTPEEHTEJIbl 
H.afOTOBHTe.1b npOCHT AaTb Ba1U OT3blB 0 'pa6oTe npu oopa, 

3anOJlHHB Horn pa BHB .. KA PTO '-IK yw D HaUl anpec. l13fOT0611TeJlb: 

~ :.. _ _ ~ P.}M.EJlbCJ:{HH 3ABOjl, H3.MEPI1TEJlbH.I,LX XIPlU)OPOI3 

1 KAPT04KA OT3blBA nOTPEolHEJ151 
J 
J B031lpa UlaCTC51 113rOTOllllTeJllO He n03,11.\ICe ozmoro 

rO.ua I· 
1 c MOMCHTa no.'l)'4ellfll1. {3KCnJlYaTaUIi Ii npuoopa) 

1. TliTI npHuopal------·-------
2. 3alJOll.CKOH HOMep np\160pll-.:...-------
3. LlaTa BblnYCK(l------------

4. nO.'1Y'l(lTCJlb Ii AaTa nOJlY1lelilUl npH6opa---

5. [3 Kal <o)l COCT051111111 npH60p nOCTYOIlJl l{ 133M: 
6 blJ1H .lHl 3~Hl e4eHbi ua KHe-Jm60 Ac1JCKTbI lIO n pH 4HIle ne

K3tJeORellllof\ ymlKO!lKH HMI fl3fOTOBJ1ellH51------
G. KorAll H K8 KOf] PeMOHT H11 H pe ryJllIPO 13Ky norpc

60138JlOCb JlrOfl3BOAl-lTb ::;3 BpeMH pa60Tbi npI16opa--

~7. " J(3 Kll e 3JlCMeHTbl n PIIXOJtllllOCb 3[1~\ ell 51 Tb, _ 

8. Pe3Y11 bT<l.Tbl n pCDepKIi Tex Il fl xec Kli X xa pa KTepl1(TliK 

npu60pa rr COOTBeTCTBl1e ax nacnopTHblM AnlillbIM---
9. npeA1>51BM1Jll1Cb .'Ill pelU1a)13 llH 11 nOCT3 BUl,U KY {y «a

3:l1'h HOMep If nary npeA1>HBJ1eHl1R)--------
10. CKOJlhKO BpeMell11 npM60p paGoTaJi AO nepnoro 

OTK833 (B 'lUC3X)------------------------
t 1. HaCKOJlbKO yAOOHO paoorar» C npl160POM D yow

Bl\51X Sa uiero npean pH51TH5I --
12. Baill Ii no iKeJJaH 101 0 Hall pa BJleH H5IX A3JlblieAwero 

CODepweHCTBOll3HlUi (MO.nepllH33UUH) npHuopa.---

13. CKO,l b KO npeMeHJ{ npM6ap na parioraz (cy MM8pnoc 
speMH a vacax) C MOMeHTa ero nOJlY4.emHt AO 3unOJIIle

HUH KapTOtlKU OT3bma --------------
H.qD~bU~K K3MepKTe~bHoro OTAen. --------
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