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ACAAT ENTEPOCHOS [TDHMEHCHKG I B KOC3CHHOR POADTAMISPOMOTDMM.

B RocAemMite PORM AKTVONO A3YUANT M NDUMEHART MORMGAIMPO-
BulHES oaekTPOAH. MopafuunpoBanve KpecaeayeT uaM obierveHue
APUUECCA OKNCAEH!Y (AN BOCCTAHODIEHHA) BEUECTRA WM IPEBADH=
TSILHOE KOMUCHTDHPOBAHKE GTO HA MODEPXHOCTA DAEXTPONA, UBCTO
MZOUPALAALHOE, ANA TIOBMUEHYR UYBCTEMTEARHOCTH OMPERENEHHS.

TIpAMED: HA MUATAHODGN OACKTPONE, MOAMBHUADOBAHHOM TIEH-
KOR ETAROUMAHUHR, GHACHENH® VASSACBO KUCIOTH MpOTEKAeT npx
noTerpanax Ha 0,4 B 6Glee oTpALATETSHNX, UEM HA HEMORMDMIH—
JOBAHON DiieKTNOfS. BTOPOJ MpUMED: ecu yroaswil MOPOWOK cMe-
LT C AIOHONCMEHHIKOM, BIYSPKATh B BAKYYME W CNPeccoBaTh,
O HA NNBEPXHOCTH TAKOTO YPOMLHOTO AEKTPORA MOXKHO KOHLEHTDH-
POBATH 30JIQTO M3 OUUHb PAIGABCHHNX PACTBODOE

R»Rg.‘i*cl" + Aully = R-Rarv" ~Aully + CI7

& 7ATCM OTDERENAT ero Mo BoNHe BOCCTaHOBASHMA At(3+) Ko Aw.
TIpeXBApHTEILHOB HBKOMIEHHE B TeuoHHe -2 MUK B NEEMELHBASMOM
pacTBope NoapoiAeT onpegensts Ko 400 MKP/n AL B MpHCYTCTBHK
MHOTHX CONYTCTBYRUHX BAEMEHTOB.
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2. AmiepoMeTpuuecron TUTDOBAYME

Cy™h MeTona KoCherHol BOMbTAMTIEPOMETPHI (aMMEpOMETPHUEC~
K08 TUTPODAHNE) JIerko MOWATH WO TPHBOAEHHOTO HAKE DHCYHIA.
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Puc.26. TloAApOrpasya oJeKTpOAXTUBHOTO DeilecTsa A
(a) n uamenenire xaTogHoro Toka A Mpy nocTo
misom norenumane By B npouecce THTpOBaNKs
A HeonerTpoaxTMBHEM THTpaHTOM B (6).
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WiepopaTenbHo, 3TO TUTPUMETDUUECKWH MeTom aHanvsa, B
KOTOPOM ANA OBHADYREHUS KOHOU:OH TOUKM TUTPOBEHMA HCTOMABLIYOT
HIMEHEHH® TOK& ONEKTOMKTMBHOTO DEMECTBA, YNACTBYOUEro D pe-
aKUMH THTPOBAHWA, NPA MOCTORHHOM TNIOTEHIMATE WHLMKATOPHOTO
oneKTpoRa.

JAis yCTEHOBAGHYA KOHUA THTDOBEHMA MORHO CIEAMTb & W3-~
MEHEHUe TOKA BOCCTAHOBIEHWA KM OKUCIEHHA MOGOTO K3 YUACTHUKOB
XUMAUGCKOY DEAKLMM MPA TUTPOBAHMK:

A # B ——= C
onpenenneMos  THTpAHT npoRyKT
BemecTs0

B 5ADUCHMOCTH OT TOFO KAKOM U3 YUACTHUKOB XAMAuECKON peakuu
BMIGKTPOBKTUBEH (MOMEUSH 3BE3NOUKOM) TP BUSPAHHOM AN THTDOEA
HUA NOTEHUNANe 3M6XTPONA, KDUBAS THTPOBAHUA OyfieT WMeTh pas-
Hyn fopMy. D10 B obmeM Buie MOKAIAHO HA pUC.29.
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Puc.29. BosmoHue BMAN KPHBHX 8MIOPOMOTPUUSCKOTO
mrpopasur. [IpH NOTEHIMANS THTPOBEIHHA

& - SXEKTPOAKTHEHO THTPYEMOO BERSCTEO, - BAGKTDO-
AXTHBOH THTDEHT, B - ONEKTPOAKTHBEH NPORYKT POAXIBM,
T~ GNOKTPOAKTHENN W THTPYEUOO BORECTBO W THTPSHT,
Zi- BHAIOPHUHO "I, HO THTDYeMOS BENSCTBO BOOCTAHA-
BAMBASTOR, @ THTPART ONHCIAGTCA; O- OTEKTPOAKTHEHO
OO WS ABYX THIDYEMSIX BOGOCTD K THTPANT.
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B amnepomeTpuueckom TMTPOBaHWM WCTIONLIYOT PeAKUMM ocaxne-
HUA, KOMIIEKCOOGPBIOBAHMA M OKHCTHTENHHO-BOCCTAHOBHTENLHEE
PeaKIDN, YROBETBODAOUKE G TPECOBAHKAM K DEAKLUTM B THT-
m—

B KAUGCTEE WHAMKATOPHNX JJIEXTPOROB OGHUWHO MCROMB3YOT Nia-
TUHOBHM WM TPABNTOBHI 3MEKTPORH. M yKe BWLSM, UTO HA ATHX
STEXTPOLEX OKHCAAICA YHOTHE OPFEHUYECKNS CORRWHCHINT, XOTOpHE
MOFYT GuTb TUTDaHTAMM~ TAX, MO TOKY OKWCIEHUR ACKODOHHOBOR
KHCTIOTH MOKHO THTPOBATH NPOUIBOZHHE (eHOTA (OKUCTHTENLHO-PNC—
Cranomutensan peaxiyin), To Toky oxucemnn TA TUTPYOT Mio-
e wor, oSpasyoe ¢ OATA npownse Kowsexcy. Nowio werions-
sosers 1 HeoprasuegHre TyrpeNT: 10 Tory OwvoreHHn Pe(CIE
womio THTpoBaTs &nl*, Cd2* wan CIC* (peatws ocaxmemun) .

Kanaouu#t prymHs anonpo,n B AMIEPOMETPHUCCKOM THTPOBAHMH
npiMenneTCA Dene. Teu He MOHE® MOXNO NDUBECTI! NOTEIHC NEPHUE-
put Tar, no Toxy Boccranonnemus PEZ* Ha pTyTHOM BNEXTPOZE NOR-
HO THTROSATS TaKH GHWOM, Kex 03", L Cr03 W S037,
Wtk TuTpoRaTs AL 2* mmTATIHOKCHION. B TocRSTEM OTyiao 3
SABHCMMOOTH OT BUSPANHOTO NIOTOHIMETS THTDYET W00 N0 F0KY BoC=
crasonreHns M2t (Ey /o 0,9 B), auGo Mo TOKY BOCCTAOBTGHWR
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mwrpanra (Erjp 1,4 B).
Tlepe, NpoBeAeHHeN THTDOBAKHR HEOBXORNO BHPATs YonoBi

MIAKBUNY XOMeWOR Towxu (TO ecTh NOROGPATH DMEKTPOR, HA Ko-
TODOM SM6KTDOBKTHBEH OAMH 3 YUACTHHKOB XHMHUSCKOR DOAKUAH W
NOROOpATS NOTGHIKAX aNKTPORA, NPH KOTODOM €CTs IMHEHHAR 3a-
BHCHMOCTS TOXA OT KOWLIOHTPAIMH BASKTPOAKTHBHOTO BEECTDA) K
YC70BMA KoRUUSCTBENHORO MpOTeKANWA XmuiuecKol peaxun (pH,
PacTBOpHTeNh, TOMNIOPATYPa, MACKHDYOWMe APeHTH LA YCTDAHEHUs
wemanapx npHMecen) ,

TIpOMMYIOCTE aMIEPOETDHUSCKORO THTDOBAIHA Mepen MpAMot
SOXLTAMIGDONOTDHEM: OMDEASIAGMO8 BEUSCTBO HO OGAIATEMBHO fo-
THO ONTB O JKTPOBKTHBHMN; MOTOT GNOTDHH, He HYRHO CHUMATH BCO
SOXBTEMIGPOrDEMY, HE HYXHO CTDOWTS FPALYHPOBOWHS rpadi, aTo
MOTOR CODHRHOTO SHAXK3A; B DAL CAYUASB MOWHO ROCTH Gomee
BHCOKOH MOGMPATEABNOCTH, TAX KAK BAA WHAWKALMH KOHOWHOM Touku
MOXHO HCTIONBIOBATL MIMOHGHWE TOKE THTPAHTA.
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3. Yusepcuonnasn soasTawnepomeTpus

Benowesi, w7 © oTow Metone yny:uowwe coomouenns Tp/T,
OCTAPAETCR 3R CueT yheauueHHs Ip. 97O DHIADUAMCA OMeXTDOXIM-
ueCKAA MOTOR, HEXORHT NpHueHenve ¢ 1960r. On curpan samryn
PONL B DASBUTMM ATOMHON NPOMMTCHHOCTH, NMPOKOBOACTES MOAYNPO~
BORAMKOB. Od # BOSHKK D CDAOM C HEOGXORMMOCTSO ONPEREAEHMA M-
MECEN D CHEDXUHCTHX BENECTDAX.

Cyms WETORA JAKMONGETCR B TOM, WTO ONEROAAENOE BEUECTBO
(6o xommeHTpaMs 0GtuHO . L1077 }) KOMUEHTDMDYOT B peayabTaTe
NpeaBAPHIERbHOTO 3XEKTPONY3A NPU MOCTOAHHOM MOTEHLMANE HHAKA-
TODHGTO JIEKTPOAA, & 2aTCA PEPHCTPHPYDT BOAbTAUTIEPOrPAMMY PAC-
TRopeHsA MPORYKTa oMeKTpOMKaA. [0 NOAHOTO BHINGHMA BewscTRa
1OKTDOHD NPHITOCH BECTH GH GECKOHOWHO GONBEOS BPEMA, N0STO-
My KOHUCHTPHPOBGHKE NPOROART B TEUEHHS KAKOTO-TO PASYMIOTO NP
MexyTka Bpemen ( <20 uuH) NPU OHEPTHUNOM MOPEMEmHBAHWM PACT-
£opa. TCTH YCHOSHA KOHUEHTPHDOBAHKS (OGBEM DACTEOPS, CKOPOCTS
MepemeunBANKA, TEMNEPATypPa, BEAWUNHA MOBEPXHOCTH BACKTPORA,
TOTHUAAY BMEKTPO4) CTPOTO KOHTPOAUPOBATS, 70 MPH OTOM OyAeT
BHREAATHCA BOCTDOIBOINAA UACTH OMOJEIAEMOTO BOUSCTEA # D~
COTA MKA WA BOXSTIMIEDOrpAIME, COOTBTCTBYOUOTO MDONECCY pa-
CTBODEHUR MPOAYKTA (HBEDCHOHHAR BOALTAMNGDOTpaMMA), OYAST Aw-
HAMMO 3QBMCETh OT KOMUCHTDALMM BOWECTBA B PACTBODS.
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Hrax, B npouecce BLNOAHEHUA AHAKNSA HMODT MOCTO TP CTa-
o

1. TlpeapaputessHoe KoxueHTpuposanwe (1-20 wav) npu sapases
BHODANHOM NOTEHIMANe SMEKTPORA NDH SHEPPHUNOM NEPEMemMBAHMM .

2. Yenoxoeune pactsopa (~15 c) NOCAe BHXMUUSHWA MOTATKK
70 OKoHUBHIHH DEKTPONHIA.

3. Paspeprka noTeHuKana (0T MOTEHUMAZA HAKOTAGHHA KO MO-
TeHiana PACTBOpEHMA MOAYUEHHOPO TIPOYKTa) M PATHCTDALMS it

BEpCHOHHOR BONLTAMIEDOTPAMMY PACTBOPEHNSA CKOHIIGHTPHDOBAHHOTO
onpepennemoro peuecTsa.




image16.png
CxemaTuueckn BCe oTo MooOpawewo Ha puc.30.
E

o t

aHOHNE MK

Puc.30. CooTHOmEHHE Mexy TOXOM M TOTEHUAATOM B
METOZe HHBODCKOHHOR BOTbTANTEDOMETDHI.
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Meton npurogen s onpenenerma no 10~% 10710 M sewecr-
ba. HIMHAA TPAHWLA AUMATHDYGTSA B OCHOBHOM WHOTOTOM MOMCAB-
ayeMox xiHUeCIX DeaKTHBOB. NORHO GHATHOUPODAT CAOXHE MO
cocTaBy 0seKTH, ECTH KONUSHTDHDORSHHO NPODECTH NpH TOTeHlli-
70, KOTAB Ha ONEKTPOR® BHRENTOTCA HECKOTHKO BEUECTD i OHK HE
POATHDYDT ADYT C APYFOM B MOTYYEHHOM KOWLSHTDATE, TO HA BOTBT-
aMTIEPOrpaMNE MOTYT TOAYWATHCA BOCTOMIBOTKMSE  PAIIGABHNG M-
xu aTux pemects. C APyrofl CTODOMM, DEry MpYR BEIMUKHY NOTeM-
LMBN8 SAGKTPOMHOR, MOWHO BRAGARTH TOAsKO OMDORETAEMOB BEUe-
CTBO #3 PACTBODA, COREPRANEro 607Ge DAGKTPOOTPHLATENLHHO NpH-
wec.

B KAUECTBE MHUMKATODHIX ONCKTPOROD MPHMEHROT CTALICHAD-
s pryman (xanas Hg, mogeeuenas wa AQ WiM Au -KONTAKTE WM
BMIABJGH!HAR MAKDOBUHTOM M3 CIELMATbHOrO y'CTPORCTBA) Wi CTa~
TUGECK:AN PhyTHA (CTGLMATSHN® OUEHb MOMISHHO KENGHTHS OACKT-
POmH, MOIBOANHE YRSPRHBATH KAIUI B TEUEHHE HECKOMLKMX MAHYT)
snexTpony. MCIOALOYOT TAXXe MJEHOWHHS NEKTPORN - TOHKAA MieH-
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ka [lg Ha rpaluToBOM JMGKTPOAS. B STOM Clyuas foidyuawt 00Aee
BNCOKHO K y3KHe NKKA W3-8 OTCYTCTBMA AWKRySMM BHYTDS Kanmi.
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Onpegenenoe BENECTBO HA DAGKTPORE MOKHO KOHIGHTPUDOBATH
» Bune avanbrams, ocxs onpesensemsd metarn (T, %u,Cd,P,Cu)
JAOCTATOUHO XOPOMO PACTRODAETCA B DTYTH. B OTOM CTyuas peru-
CTDUPYOT SHOGHMA TOK OKHCACHMA MOTANNA W3 AMSXLIAMH M MMEDT
KON C BHOZHOR MHBEPCHORHOA BOMbTEMMEPOMETPHER. Onpeiexsence
BEUECTDO MOHO CKOHUCHTPHPOBATS B BHAE MATOPACTBOPHMOTO COBRH
Hewus WM ¢ watepuanom onextposa (CI”, Br~, I” wan S*” omwo
¥owuenTpuponats no peaxtyn Hg e+ Xz HgX), ¢ xounonentom
foma (Mn wam P6 KOMUEHTDADYOT B BURe JMOKCHROB © MENOUHNX
PECTEOpAX) ATH CO CTGLMATHHO BBEJISHHIM pearesrou, Tax, Anm
ONpeReNeHMs COFOBUX KOAUUECTB 1™ @ro KOWUEHTPNPYDT, HCMOMb-
2y o6pasopaue MPOAYKTA PEAKIMK OKMCXeHMA I B COAHORMCAON
cpene 2 17 + CI” - 26 == I,CI” c ponemiion B (R*), o ecms
T,CI°R" . Bo Beex oT#X CAYUAfX NOCAe KOHNEGHTPMPOBAHWA Dar-
CTPHDYOT KaTORHY WHBEPCHOHHYD BOABTAMIEPOTDAIG W MSPADT
BHCOTY KATOJHOFO TUKA BOCCTAHOBASHWA NDORYKTA HAKOTAGHMA.
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B HacTosmee BpPEMA METOR WHBEDCMOHHOR BOABTAMIODOMETDHH
YCMOmHO MpUMEHAGTCA JUIA OMDAXSNEHHA CRSROBMX KOXNUOCTB TOK-
CHIBHX METATNOB B OCLOKTAX OKPYSAKUGH CDOS, MANOBX MPORYX-
7aX, GHONOTHUECKHX TKEHFX W KWAKOCTAX, AGKAPCTBEHHWX Mpeniapa~
TAX # APYTWX MIHOHHO BANHHX OOBOKTAX. B KauscTse mpumepa Ha

PHC. 3 NPHBEAGHA HORNAA WHBGDCHOHHAR BOALTAMIODOTPEMMA Pt~
HOM BomH.
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BOJIE TAMIEPOMETPYS

CorsacHo coBpeMeHHO! kaaccudmxalMu BOMbTAMIIEPOMETPUUEC—~
KHX MSTONOR CUOC.BEHHO BCIbTAMIEPOMETDHENH HASHBAOT METOAM,
OCHUBLHKLIC HA K3YUeHHU jasucumocTeR I =£(E) oK UCMoss»3088-
HEs JH6GT0 JIPYTOTO BAEeXTpoga KDOME kanawiuero pryTHoro. Taku-
L AUKTEO0AMA OOLUHS CayXaT crauMoHapHhe MW BPaLalouecs
LAQTHHOBUS YK rpafuToBlUe ¥ JOBOJHHO UACTO CTALMOHADHHM Ka-
NeIHEUT DTYTHLE 3A2KTPOS,.

Poganuaet npeMyn 307LTAMICPOMETPUIO, KOCBEHHYW BOJbTaMile-
peMeTine {2MRCDOMETPMUECKOE TATDOBAHNE) M MHBEDCUOHHYH BOMbT-

ANAEPOLET LI ’
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Wwibayel LUINEIN10, LU RPASHATA XEJT. ADD VLLLDEHRULLIN, vidad
uEGGHE TITATHHOBLE i PPafMTORUA 3MEKTDONM OT Kanawwefo PTyTHO-
ro. flepsas saxnouadrCs 5 TOM, UTO NMOBEYXHOCTH DTHX .BNEKTPO-
J0B HE BOBOGHOBAFETCA BO BpEMA PETMCTPALMY BOJLTAMIEDPOrPAMME.
U0 NPUBCRAT K TOMY, UTO HA CTAUMOHADHHX NEXTPOAAX MOMyveloT-
CH BOAHH CO ChlajcM Toka {(cM. ocimaiononsporpamus!). Desn xe
oRekTpos BpamaT (1460 BpamaTs CTAKAHUMK C PACTBOPOM), TO NpH
CKODOCT: Dparenns okono 300 o6/MuH NOAYHAWTCA HOPMANLHOTO BH-
fa boAbTAMNEPorpaMiH. HeBosoGHOBJIEHIE NOBEPXHOCTH 3JMEKTPORA
ADIB0ZMT K TOMY, UTO HA NOBEPXHOCTH HAKAIUIABAWTCH NPORYKTH
GLeKTPORHON PEaKUM! ¥ UACTO OHM JOBOJSHO TPYAHO YHANAOTCH C
RCBEPXHOCTA, Ha MIATAHOBOM ONEKTPON® KPOME TOTO O6pasywnTCH
OkuCHUE NAEHKU. Bce oTO MPUBOAMT K TOMY, UTO BOCTPOMSBOAMMOCTD
BOJILTEMNGPOTPAMM NPH MOBTOPHEX CHEMKAX SHAUMTENBHO XY®e, ueM
BUCMPOUIBORUMOCTE MONAPOrEamMM. [OBEPXHOCTS BNEKTPOAA HEOGXO~
JUAMO OUMIIATb, WHOTLA MEpeln KAXIHM OMHTOM.
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AA OUMCTKHU BAEKTPO-
A2 MCMONMb3YNT Mex&aHKueckue (MONMPOBKA TOHKOM HAXNAUHOW Cymaroft)

XAMUUSCKAE ¥ DJIEKTDPOXMMHUECKME (MCTIONb3OBEHUe GHCTPON UMKAMUS-
CKOM Da3BepTiy NOTEHUMaNa WIM BLIEPKHBAHUMe NpPH OUSHb OTPWHA-~
©ENbHEX WAV OUeHb MONUXMTCNLHLX MOTOHDMANAX) METORH. BHAUNTO-

JIbHO JIErU€ OunIAeTCA NMOBCPXHOCTH PMMTOBHX BAGKTPONOB, MOSTO-
My WX MCTIOAB3YOT Cefiuac uawe, ueM UIATHHOBHO.
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DICKTROLNR OO,

Bropas ocofenHocts 37
EPEHANPAYERHE DAnPAAA MIHOB DOAOPCAA HA I'E
HO H3 MAATHEONOM DASKTEOLE HHAUMTOALHO HIME, UCM B Pyl
B pesyabTate 4t 0THX ONEKTPOLOD epHA tHAR 06RACTH NO
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. Lipsmas BONbTAMINEDOMETDV.H. WeTn,
1.0 Yiemop,

OPAPOAEH IR HIYHOHHE 1
OTIpeRenierns BEIleCTs, BOCCTAHABINBADIMXCS HAK ONHCIM )
MHTEPB2JIC TOJNSPHIALMA TLIATHHOBOTO ¥ pafuToBora vAekTpoRa, ilo

9THX DAGKTPOZAX OUeHb Jerxo (maxe npu noTenymanax +0,8 +0,43)
BOCCTAHABJIMBAOTCS MOMMGREHOBHE IeTeponoAKcoeavHenun St P, Je‘
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W xatomHue BonHu xenvolt GopMi SL:MOIZOAO, U GHOZHWE BOJSHH CU-~
Hiy BOCCTAHOBNEHHLKX (OPM 3TO0 COEAVHOHAS ABAMOTCA LBYYONEKT=
DOTHEMUA ¥ o6paTuMMd, BoubTaMitepoMe DS MO3BONAET DellaTh Bax-
me sAKAuk B Xikya PETEPITOMMCOCIAHCHUIR. Tak, BoMsTAMIEpOMEeT~
VAUBCKA MO¥RO onpeieNaTh mo 2 ur/z SCow P, uTo overb BawHo,
Tar K2IC UyRCTBATEOHYX MeTONOE ONDEENCHIA OTAX DNENMEHTOB HE
TAK yX W MHOPO.  NO¥HG YCTAHEZDAMBATH CTEMENb BOCCTAHOBIEHUS
werrix gopy (yeraromirs ofpasoBanach ABYX- WIH UCTHPEXHIeKT—
CHHAS Citfb) TETEPONOHCOSIMECHUS XMAUCCIEMY KTt FOTOXUMH—
LaMe, HONMO KAyUATL KAOMEDHLO NDEBPAEHUs IeTepo-
nroxyeIeprucal, Tl KAk BI/? <l -y :/5 ~1{30MCPOB PARTAUANTCS .
4 PRIGUTODOM MRRTLOLC NEPKO OXWCHMOTCH MHOIZE OPraHd-
USCKHE COBRUHGHWN, B XAUCCTHA NPHNMEDID MOKHO YIIOMFHYTb AcKop=
GUIOR ™ KACKCTY (E{/2 41,2 B u TSN (l.,,/., 1,05 B npu pH 4).
fl00%0My NPy BONILTAMNCPONETPHD MOXHO UCNOJb3OBATH ANA ONpe-
REeAENVA 9TUX pemaeTE. UyTe 1102XC VEMOUM, UTO 3TY DEareHTH Ha-—





