MUHHUCTEPCTBO 3JPABOOCXPAHEHHUYA CCCP

OB ECOIO3HbBIE CAHUTAPHO-THIMEHUUYECKUE
U CAHUTAPHO-IPOTUBOINHUEMUYECKHE NPABUJIA U HOPMDBI

CAHUTAPHBIE HOPMDI
AOIIYCTUMBIX KOHITEHTPATIMI
XUMUYECKHUX BENIECTB B TIOYBE
CAH II w H 42-128-4433-87

WUszpanne oduuuansvuoe

Mocxksa — 1988


http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html

Canurapusic Hop\vbl gonycTHMbix Konucnrpauuil (ITOAK) xu-
MHUCCKHX BELLECTB B IIQUBC HOArOTOBJEHH K H3gahnuio OpaeHa
TIpynosoro Kpachoro 3namenun HITM ofweit 1 KOMMYHaJBHON

rurdetot uv. A I, Cricina AMH CCCP (k. am. 1. H. . Touxko-
).

ITOK xumuuceknan seuects £ nouse paspaboTaHb:

beus (a)nupen — Opuenia Tpyaosoro  KpacHoro  3HaMch
HHHW olOuwieii 11 kommynanbhoit rurienst 1m. A, H, Coicunia AMII
CCCP (B. M. Ilepeawvirun, H. M. Toukonuit, A. @. [Tepuosckasd,
I E. Hecronanora, . 11. Kawravosa, E. B. duuaimonosa,
I 9. Hosukosa, C. A. Arpa).

Oinxonornueckii nayulisiit genurp AMH CCCP (A, Il Huib-
nuukuit, JI. M. a6ax, JI. I'. Coacnoa, B. C. Muuicuko).

Krescrnit Opaena Tpynosoro Kpacuoro 3uamenu HHKM 006-
et 1 koMmynaabuoit uruenst um. A, H. Mapscera M3 yCCP
(FL. $1 Slumwena, M. C. Knpeesa, 1. JI. TlaBnosa).

Kobanbt — Y36CKCKHIT HayuHO-iICCACAOBATCHALCKHI HHCTHTYT
CAalHTapHH, rurdeHsl u npodzaboscBannii M3 Y30ekekoit CCP
(/1. H. HockoBa, . II. Boposckas).

Keitonol v crupoda — Ydumcknit HUW ruruenst 11 npodgasa-
Ooneannit M3 PCOCP (JI. O. Ocunuosa, C. M. Ca(poHHIIKOBA,
[. ©, Makcuwmosa, P. @, Jaykacpa, C. A. Marxaiiopa).

Mok — Kneseknn Opaena Tpynosoro Kpacnoro 3uame-
i HUK obuien n nommynananiion rurieubt M. A, H. Mapscesa

M3 YCCP (C. d. Hatiwreiiu, H. 1. Bawikyaar).
[‘ocypapeTsBednelii  puctutyr  iurdeus, bypancwr, BHP
(A Xopsar).
Orxoipl daortaunn yruast (OPY) — Kuesexnii Opaena Tpy-
J0BOIO KpacHoro 3HaMCHM MCAMIIUCKHHA HHCTHTYT HM. aKaje-

Muka A. A. Doromoasua M3 YCCP (H. Il Tperesik, E. M. 1 oH-
napyk, H. B CaBunxiiii).

Pryre — Kuerckuii Opaecna Tpygosoro Kpacroro 3uameny
HHHUH obuieit 1 kommynaannofi rurinennt v, A, H, Mapscesa M3
YCCP (C. 5l. Haftwreliy, T S Herpuieir) .

Csinen ~— Opaena Tpynosoro Kpacuoro 3namedn HHWM 06-
aieit © kommyusaapioll rurienst uM, A, H. Cucuna AMH CCCP
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(B. M. TIlepeanran, T. M. Ipuropvesa, A, &. Ilepucscekas,
A. A, Juucepman, I'. I'l. Kawkaposa, B. H. [lasaos, T. B. Hoc-
kiua, £. B, ®uaumonosa, E. 3. Hosukosa).

Pocrosckuii-nia-Hony mejunuuckuid uheruryr (11 Al Sogno-
ros, O. B. IIpyacuko, T. H. Pyxugkoesa, T. B. KoaccurLxosa).

Carnueil-- pryth — HpKyTCKnii ['oCyA2DPCTBCHHEbBIT MCAHIL THC K
uncturyr M3 PCOCP (I, B. Cypxkoea, C. §I. Hanwrein).

Cepnrnerpie coeanuetins — Jinsosekunn ITHHA Louaemuounorun
n MuKkpoOnonorni M3 YCCP (M. H. Deckonprabubiii, A, A, Ic-
KalOUA3C).

Dopmanpicriii — Bomxkcekin  onopeeiii  nvigr Bececo.osnoro
HHMIH ccuabckoxo3gilcTBCHHOIO  HCIOAbL30OBAIIA  CTOYHLIX  BOJI
(B. 1. Mapeimos, JI. M. Ceprucuko, I1. I1. Biacos).

Prop — Kiuenekith Opaena Tpyaosoro KpacHoro 3namerin
MCHIIIHHCKHH HMHCTUTYT HM. akajacmuxa A. A. boromoubua M3
YCCP (B. WM. Wunpuan, 1I. M. bypsesau, T. A. Crenaueunxo,
M. Y. Ulpaiixo, H. T. Mysoiuyx, A. A. Macuacuko, B. T. Cyk).

Boukeknii onmopuulii nyuwxt Bceecowznoro TTHMHM cenbexkoxo-
3stiiCTBEIKONO HCROAb30BaHHusa ctoulblx Bojy (JI. M. Cceprietiko,
JI. A, Xaanmosa, B. WM. Tumodeesa).

XJyopHuceThilt  gaanii — Hayulio-uceacaoBaTeabCKIiil  HC THTYT
canuntapun 1 ruracapr uM. I, M. Hnaratse M3 Ipys. CCP
(P. I'. Mxasauaase, P, 9. Xasapanse).

Xpom — Op.cua Tpynosero Kpacroro 3uamcuu HEil o00-
uied 11 koMMmytaabitofl rurncHnt uM. A, H. Coiewna AME CCCP
(B. M. Ilepeanirnn, P. B. MepkypoeBa, [lax6arn Deiiberxan,
A. ®. Ilepuonckasg, JI. X. Myxamberopa, I . lecromanosa,
H. JI. Beauxkanos, 3. U. Koranosa, C. . [Honuuckasa, Q. 3. boo-
poBa).

Hacrosiniie canpTapio-rUriciIMecKie HoPpMLL paspemacTes
PDA3ZMIIOZKATh B UCOOXO,TIIMOM KOJHUECCTBC,

OBILECOK3HbLIE CAHUTAPHO-TUTHEHAUVYECK'E
K CAHUTAPHO-TIPOTUBOINMTUAEMHULECKHE
HPABUIIA U HOPMbBI

Hapyurenuc canuTapilo-TAMHCHHUCCKHX H CAHHTAPHO-IIPOTHBO-
MHAEMIUCCKHX NpaBudyg H HOPM BJeCUeT JHCUHIJIHHApHy'o, di-
MHHHCTPATHBHYIO HJUI YTOJOBIYIO OTBCTCTBCHHOCTH B COOTBCTCT-
s ¢ 3akonojareiancisoM Cowsa CCP 1 cowosimx pecr vOIK
(CTEITIJH 18)

[ocyjapcTneniiniit CAHATAPULIM [af30p 3a cobuI0HCHICM Ca-
HHTAPHO-THTHCHUUCCKUX M CAHUTAPHO-UPOTHBORUIIACMEINCCKIX
lipaBHJI H HOPM TOCY/JJaPCTBEHULIMH OpPraHaMH, a TAaKKC BCCMH
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NPEANPUATHSMH, YYDENJICHUHAMH H OPrann3auusaMH, A0JKHOCT-
HBIMH JlLaMH U rpPakjiaHaMi BosJaraercs Ha OPralbl H YUpeK-
ACHHA CAUMTAPHO-3IMUACMIYCCKON CcayXOul Munucrepersa 3japa-

BooxpaHeHnuss CCCP 1 MiunncrepcTs 34paBOOXPaNHCHIs CONO3HBIX
pecuyOauK (ctartbs 19).

(Ocnosut zakonoparennctsa Cowaa CCP u cowsnbix pecnyGavk o 3aparo-
Oxpanenuy, yreepxaennsie 3akonom CCCP or 19 aexkabps 1969 rona),



«YTBEPKIAIO»

JamecTHTO b Toasnoro
[ocyrapcTBeuioro caHUTAPpHOry
ppaya CCCP

A. i, KOHAPYCEB
30 oxtaopa 1987 r.
Ne 4453-87

CAHUTAPHDBIE HOPMBI
HOTYCTUMbBIX KOHUEHTPALUMKM (NMAK)
XUMHYECKHX BEHIECTB B NOYBE

R—

i, —— il il el o, B ey il - i - o,

Beauuiina
] MK
~= MI/KI BOY- Jlumutup yiomui
= Tau! AIHEe BCWCCT ‘ |
= FHaumceHoBaide BCWECTBA fL C YiC- LOK A3 0T e1h
“~ rosm §roila
< | (KJaapKa)
L S S AL S S
OABUXXHASA 2O0PMA
{. KoGanp * 5,0 OGuecagurapesiil
2. Orop ** 2,8 TpaHcI0KanioinIbLi
3. Xpoy ** 6,0 OfiIccaunTapiibli
BOJLOPACTBOPHMAS ®#CGPMA
4. Drop 10,0 TraucaokaunonHni
BANOBOE COAEP)KAHHE
5. Beus(a)nupct 0,02 Ofuecanyrap b i
6. Kcusonl (opTo-, Mera-, napa) 0,3 TpaHc/0KaLHOHHDIA
7. Mbiiupsk 2,0 TpancioKannonlblii
8, Oy ***+ 3000,0 Boanbifi u oOwecalniTap:-
U LI
9. Pryth 2,1 TpaucaonaHONIILIH
10, Cauiicl 32,0 O6wcecanurrapitbii
11. CBunen-+pryrh 20,0-+1,0 Tpauc/oKaHO b
12. Cepuucrole cocanielins (S)
gACMeiTapHas cepa 160,0 Odutecauurapunti
CCPOBO,LOPO I 0,4 3031y WHLI]
cepiiasi KHeJord 160,0 O6uwecalurap it
13. Crupon 0,1 o3yl
14, Gopmanpaerdi 7,0 D
15, XulopueTblii KaJ1in 060,0 Bojnnii

b



* Tloppuisiiast  dopma  KoBanbTa HIBACKACTCH M3  OOUBBLI  aUeTATHO-
narpuesuiM Oydepuvim pacrsopom ¢ pll 3,5 n pH 4,7 np.as ccpo3emMoB M aile-
I ATIO-aMMOIIANLIM  Oydepuuia pacipopoMm ¢ phH 4,8 aas OCTanbibiX THNOB

[10UB.

** Hoasumnasi  ¢opyma ¢ropa mspuaesacres u3 noussl ¢ pH<6,0
0,006 M HCI ¢ pH>6,5—0,03 M K.SO,

*% Toasuxnas PopMa Xpova H3BJACRACICA HI IIOMBLI dUCTATHO-AMMO-

auHbelA Oydeprisiv pacteopom pH 4,8
¥R QOY — omoan daoraunu yrag, [[AK OQY wourponupyerca na

COACDA IO Oeliz(a)nipena B MoYBe, hoTOpoc HC 044440 npeswviars [THK
DI

MCTOAHKY ONPCACICHEST KORTPOJHPYCMbIN BCILCCTB B lIOYBe
{3JJ0KCHA B NDIJIOKCHHH.

Meroanl ounpepe/ieHust oOcus(a)nupcHa nsJuoKeHel B «Mcerto-
AIYECKHX YKa3aludgax 1no ordopy npod nus 0ObEKTOB BHCIIHCH cpC-
ALl H IOJTOTOBKC HX AN IIOCJACAVIOWICTO ONPCACTAeHHss kaHUepo-
FCIIIBIX  HOJHHHKJHUYCCKHX  apPOMATHUCCKHUX  YIACBOAOPCAOBY
Ne 1424-76, yrB. M3 CCCP 12 wvaa 1976 roaa u B «Mceroguue-
CKHX Yhd3aHUsIX JIO KAUYCCTBCHHOMY H KOJHYCCEBCHIIOMY oOlpe-
JACJACHHIO KOHUCPOICHHDLIX IOJHIHKJMIIUCCKHX apOValliuCcCKHX YrI-
JCBOJOPOAOB B MNPOAYKTAX CAOMUOIO cocTaBa» No [423—76,
yrB M3 CCCP 12 masg 1976 rona.

Mecetoapl onpeaenedusi kKaaust usaosxcin B ['OCTax 26204 —
84—26213—84 «llouBpl. MeToabl anajnuszay,



Lpuaoxcane
kh cidcky THAK

XHMHNCCKIIX BeELecry g noyang

METOb! ONPEAEJIEH A
SATPASHAWIMUX BEWECTE B HOYUBE

[loaroiosuiciio « HSAAHHIO COTPYLHYKAMH Opurena Tpyuoso-
ro KpacHoro SHnamMeHH Hayduo-HCcaeq0BaTCIbCKOrO  HHCTHTYTA
obureil 1 KOMMYHAJbHOHM THrHeHBt M, A. H. Cpicuna AMH CCCP
K.6.u, H. WM. Kasnuno#t, k. 6 u. H. [J. 3IIHOBLEBOH, K.C.-X.H.

T. Y. I'puropucpos.



KOBAJIbT *

(noasixHbie GOPMbI)

Co ATOMH. Maccea
58,93

Meraan, obaajgaer MArHuUTHbBIMI CBOIICTBAMH, Temileparypa
naaBJsichus 1495°, Temnepartypa Kuilenus 2375°, JCTKO PacTtBo-
puM B pa30aBJjicHHON a30THOH KHCJAOTE II B LApPCKOH BoAkce. [Ha
XOJIOAC cepHast KucJoTa He AeHcerByer ua kKobaabt, Kobaaont
H ero CcoeJHHeHHs1 TOKCHUHBbI, ACICTBVIOT Hd AKCJAYIOUHO-KHILEU-
HDLIH TPAKT, HA KOXKY.

[[peaenbHO ponycTuMas KOHUCHTpauwlisg kobajbra 0,0 MI/Kr
[IOYBHI.

[fIpyHUMN aHaJausa

OnpeacsiceHue ocloBalo Ha H3BJCUCHIH KODOAJALTA H3 MOYBLI

aueTalHo-HaTPHEeBBIM Oy@CpHbLIM PACTBOPOM € MOCACAYIOLIIM OO-
Pa3soBAHHCM KOMILJIEKCHOIO COEJHHCHUS MPIl B3AHMOACHCTBHH KO-
O0aJjibTa ¢ HUTDO30-P-Coabio.

Huxuuii npepena onpeaenenns 0,08 mr/Kr.

Msmepsiemble kouueHrpaudn ot 0,08 go 20,0 Mr/Kr nouph
TouHocTh uaMepeHusa +20Y,

MeTop uszbuparedet

Annapatypa

DOTOKOJNOPUMETDP €O CBETOPIUILTPOM C MAKCHMYMOM CLOTO-

norJgoueHusd npu A=0o36 UM H KioBeTOH WWHPHHOI padouen rpa-
HH 2 CM

[locypna crexkasinuas uo 1TOCT  1770—74, 2029274,
10394—72

[louBeuHbIH OYD HJH JONATA

* boposckan H, E., HHUI canurapuu, rurneant u npodzabodesauns M3
Y3CCP., Meroauna ycopepweHeTsoBalia,
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PCAdKTHBDI

Asotnas kucaora, na 1 4, TOCT 446177

YKcycHasi KHcaoTa aeast as, X u, TOCT 61—75

Hatpuu aumonunoxkucaot (Tpeasameurentntii), TOCIT 22280—
76, u & a, 209 pacrBop

Hatpun yxcycnogucawvty, TOCT 199—78 u 4 a4, 409 pa
C1BOD

Hartpuii  y«CycHOKIUCJDUL  HCpea HPHTOTOBJACHHCM  DpacTBoOpa

APEABAPHUTEJBHO OTMDLIBAIOT Or IPUMCCCH HIIHKA pacTBOPOM [H-
TIH30Id B YCTHIPEAXJOPHCTOM Vv ICP A

Hutposo P cons [TOCT 10573375, 0,00% BOAHLIA PacTBOP

Kobanapr cepnokiicasiy  {(CoSO, 7TH,0), TOCT 4462—-73,
U A d

Oprodocpopiast kucaoga no OCT 0502—80, u 1 a, 8dY

CMech oprodochOpPHOU H 330TIOII KICT10T O 2

[Tcpexkner pogopona, FOCT 10929—76

AnerartHo-HdaTpHEBbIe Oydeplpic pactBopbl ¢ pll 4,7 n 3,9

MexonusiMy pactBopamMy sipdsitotred 1) 1 11 pacrtBop ykeyce-
HOM KUCAOTLI KOTOPuid ro7osst pasbassacHuew 60 wia CH;COOH
AHCTIIT IHPOBAHHOU BOJAOKW A0 1 Ji

2) 1 0 pPaciBOp YKCYCHOKMC.1010 HATPHY NOJYHAIOT PdCTBO
pciineM 82 r 6e3BOAHOH HJAH 1306 © BOZHOH COJH
[TpurotoBacnue Oydeproro pacrtpopd ¢ pH 4,7 6¢pyr 500 mu

| u pacropa CH,;COOII u cvewmnsaiot ¢ 500 ma | 11 pactopa
y KLVCHOKHCJIOTO HATPH$A

Iipurorosaenuc 6y ¢epuoro pactsopa ¢ pl 3,5, 6epyt 925 Mma
| 1 pacrBopa CH3;COOH u cvcwaBator ¢ 75 Ma 1 H pacrtBopd
\t CYyCHOKI C 1010 HATPUS

Auete Tl 0 avvounuuniu O0yd puptit pacisep ¢ pH 48 (cv
ctp 17)

Cepiras wHesota a3 84 TOCT 1201—72

Mcx0AHbIH CTaH 1dPTUDLIE PACTBOD wODAJIBTd C (O [EPKTHIEM
100 rMxr/sm.a rotossit B MephHoii KoaGC emkoctbio 100 ma  as
qero 0,0477 1 cyab@dra KoGanbTa pacTBOPSIOT B HEOOMLIICM KO-
JAHYCCTBC OUAMCIUMLIMPOBAHHON BOLBL A00aB1sst | M1 CCPHOH
KucaoThl (na 1,84) O6ben pacTBOpa B KO10C JOBOAST BOLOH
N0 1T

Pdboylic cTal 1dpTHBIC P CTBOPLL KODAIbTd C COACPK irliCV
10 1 I MKI/MJ TOTOBST COOTBCTCTBYIOUIHM Pd30dBJCHUHCV  HC-

NOHOT 0 CTAlAapPTHOTO PJICTBOPA OUAI CTHAJAHKHPOBALUOI BO LOM

K anuopesounntii rpadin

T8 IOCTLOEHHS K 1HOPOBCUHOrO Tpadiihe B P 1l kO 10 SHO
(AT Padovile CTAHAAPTHLIC PACTBOPLI KOOATLTA C COACPMAUHEM
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0—10—5,0—10,0—15,0—25,0—30,0—40,0 vur, o0bCM LOBOHAT
10 60 Mg OydeplbpM auetatuHo-HaTtpueBbiM pactBopoM  Cc 1ep-
KHMOC KOJ6 1,cPCMCLIHBAIOT, IEPCHOCAT B CTaKaubl, npnbas.,.diort
Mo 1 MJ KOHICHIPIPOBAHHON d30THOH KHCJOTBI H IICPEKHCI BO-
popona Crech BLINApiBaloT A0 KPUCTaMIH3auun coded. Orepa-
HHiO MOB1OPSIOT ABaXJ bl H AdJgce 00padarbiBaicT B YCJAOZHIX
aHasu3za 1poOel. OKpalueHUBIC PACTBOPHE CTAHAAPTOB (OTOMET-
pupyior npu A=9536 um Ilo nosyucHuniM CpeiHIIM PE3YJbTaTdM
H3 JISTH OIPCACTCHHI KA A0:0 CTANAAPTd CTPOST Ipaur 3a-
BICHMOCTII ONTHUYCCKOI IJOTIIOCTH 01 koalyecrsa KodDabi

Cr6op upod

Orbop nupebd nouskl nposopdatr B coorsercTBuil ¢ IOCT
17 4.4.02--84 «Oxpana npupoanl IlTouput Metoan oT60pa 11 1101~

{ OTOBKH HPOOG AJST XUMIHUECCKOTO, 0aKTCPHOI0! HUCCKOTO, TCib 1UH-
TOJIOTHYECKLOr0 aHaJu3a»

AON 2HAAM3A

30 r BO3AYWHO-CYXOHU IIOYBbLI MOMCINAIOT B KOJOY CMKOCTHQO
0,5 o, npubasJsiior 150 Ma CydepHOro ameTaTHO-HATPIICBOrO pd-
¢c130pa M MNCPHOAUYECKH B30aJITLIBAIT KPYrOBBIMH JIBHKCH'ISMIL
B teqeHue 10 MuuyT A0 paspyuicliysg OCHOBHOII Macchi haphola
TOB, 3aTcM KOJ0y YCTJAHABJAHBAIOT HA POTATOPC, BCTPIAMAAIOT
B rteyctine 30 MUHYT H 110 HCTCUCHHMH 3TOro BPCMCHII PJACTBOP
GUIALTPYIOT YCpe3 QLUILTP «CHHAS JACHTa»

GO mua QUALTPATA HCPCIIOCIHT B ClaKall, NPHOABJSIIOT 1 MJI
KOHUCHTPUPOBAHHOH a30THO'l KHCJOTH, 1 MJ nepeklicH BG .OpPO-

1a W BBINAPHBAIOT A0 Kpucraaaisauuyu concu QOnepaiunio moeTo
PSIIOT ABaK DI

Octatok pactsopsilor B 10 Ma Boabl, A004BASIICT & Katleb
KOULCHTPHPOBAUIIONH a30THOM KHCJOTBLI 11 HArPCBAIOT A0 KHIICHHS.
Jarem upuauparor ! ma 209 paciBopa JHMONIOKHCJOIO HAT-
pud, 1 M 409 ykCyCHOKICJHOFO Harpusg i KANATIT [ My phl
pactBopa AoJsKeHn ObTh pascn 0,5 Ilpu Hcobaoanmoctu pH 10
5,5 JOBOAAT A00aBJACHHCM pPJACTBOPA YKCYCHOKHCJOTO Ha1pHI
I\ anaansnupyemomy pactsopy jaofapasiior 1 ma 0,00% paciso-
pa HuTpo30-P-coun u goBoisar Ao wuicnus Ecail okpacka pacrt-
BOPAd CTAHOBUTCH 2KCJATO-KPACHOU, TO CLLe IIPUIAHBAIOT | M.
pacTpopa NETPo30-P-coni, 5 MJ BOAbLI 1T JAOBOAAT A0 KHITICHIIS
Pacrgop ucpeuocsat B NPOOHPKY U JAOBOASAT BO,0d a0 10 wmu
(ccann oOvem pacrBopa Menpuie 10 ma) man go 20 Ma  (ecan
obbeM pacrBopa GoJdice 10 ma) # doroverpupyior npu 536 HM
10 OTHOWEHHIO K OHAMCTHAJIMPOBaHHOII Boae. COACPKAHHC KO-
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OajabTa B Upo0c OOPCACALIOT ¢ HCHOAL3OBULNECM KaJiHOPOBOY-
HOro rpaguka.
Kouneurpauuio kobasibra B nouse (C Mr/Kr) BBIUHCISIIOT MO

(hopMyJie:
V-4

Vi-b

C =

rae V — o0uiuii oGbeM pactropa upobH B IepecucTte Ma BCIO Ha-
BCCKY IIOUBDL!, Mui;

Vi— 00bCM PACcTBOPd, HCHOJL3YEMBbI MJs aHa. du3a, MJ;

a — KOAHUeCcTBO Ko0Oa/bTa, HaillgeHioe 1o KaiauOpPOROUHOMY
rpaHKy, MEKT;

b — HakeCcKa BOJAYLIHO CyXOd ITOYBLI, T.
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$éTOP *
(noABHKHbIe (BOPMBI)

OnpeiacacHie moABHKHLIX (DOPM (PTOPa OCHOBAHO Ha H2BJIC-
yeHuH Gropuzos U3 novssl 0,000 1 pacTBopoM XJIOPOBOAOPCAHOH
KHCA0TL (aas nouB ¢ pH<6,5) nau 0,03 4 pacTBopoM cy..nhpa-
Ta Kaaus (Adast oy ¢ pH>0,0) 11 NOCJACHAYIOUIHM ala.iii3oM
KPEeMHUS(PTOPHCTOBOAOPOMHON KICJAOTH MO PCaKUUl ¢ ajgH3apuil-
KOMITJIEKCOHOM M HUTPaToM LCPpUsi ¢ 0Opa3oBaHHCM OKpallicHHO-
O COCHHHCHII.

Huxunit npeacsd HaMepelst 9 Mkl B aHa i3npyeMomMm o8 beMc
pactBopa

Tounocerp uamepeuniiss =9,19%

Mamepsiembie xounuentpaunin ot 3,0 10 30 vir/Xr noussbl

Onpejie/elidio MCIIAIOT XJOPHAbL, BJIISIHUC KOTOPLIX YyCTpa-
HAIOT Jo0dB.cillleM cydabdarta cepebpa nwa 1 mr Clm 4,5 Mo
AgZSOﬁ.

Annaparypa

DOTOKOJOPHMCID CO CBCTOPHJABLTPOM C MAKCHMYMOM HOIMIO-
uieitdst 1pu A=015 nm u xioBetoil ¢ padouell rPanbIO O CM.

[Tpu6op /st OTroUKH KPCMIICHTCPHCTOBOAOPOJHOI KIiC.1OTDI
[Tocyga crekasinnag mepuast, TOCT 1770—74 n 20292--74
Annapar agas serpsixisauns, TY U1—]1-—2451--78

PeaKTUBD!

Kaaust cyabdar (K.SO,). TOCT 4174—74, x.u., 0,05 1 pa-
CTBOD (L cOUCPZKAWHH PTOPHJIOB)

XaopoesojaopoaHas wncaorta, nia. 1.19, TOCT 3118—77 (¢
cojcpxawtast propuaor) 0,1 v u 0,006 1w pacTBopbL.

Cepuasa kucaorta, wi. 1,84, TOCT 4204—77, x.u., iic coaep-

xKawast dropugos. Hdasa 310ro KICJHOTY KUAATAT B TCUEHHC dacd.
Harpusi ruapooxkceuy, x.4.,, 10CT 4328—77, 0,1 H pactBOop

Cepebpa cyanpair, X u., TY 6—09-—~4047—77 nacbledHblH
pactBop, 1 r cyJdbdata cepedbpa pactsopsiior B 100 Msa BOALL
PactBop GOHALTPYIOT.

A IH3aPHH-KOMILICKCOII, Q. L 4., TY 6—-09-—-4547—-77,
0,0005M pactsop. 0,1927 r anus3apHH-KOMIUICKCOHA PACTBODSIOT
B 50—100 Ma Boianl B vepnion Kodade oMhocrnblo 1 oJ, 100aB.isioT

* Ceprueko II. M, BIIHID 1o ceuabexoxossiicrseuiioMy Henodibso3aifino
CTOYHBIX BOA, BOJKCKHR OODHLIK LYHAT,
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HeOOubloe koduyceTBo 01 11 pacTBOpa  THAPOOKCHIA HATPHA
H pasbasasiior no 500 M. Bog0H (npuOJU3UIC IBHO), NICPEMELIH-
BalOT, HPUOaBasior 0,20 r duUCraTd HATPHA M HPHAHMBAIOT 0O
Kall.igm 0,1 11 pacTBOp X.10pOBOLOPOTHOH KHC.10TBI J0 pH=23,0

(KpacHas okpacka nepexoilT B sKeatyio) PacrsBop 10BOIAT J0
MCTKH BOJO 1

Llepuga nurpar (II1I), Cc(NOj); 6H,O u, TY 6-09-4081-75,
0 0005 m pactBop 2!17,1 Mr pacTBoOpsiiol B BOJC B MCPHOH KoJbe
CMKOCTBIO | J1

Auncratubi' 6y @epibin pacteop ¢ pH—=4,6 1051 auerata tat-
PHSI PacTBOPSIIOT B HCOOMBUIOM KOJIH IECTBC BOJbLI B MEPHOH KOJI-
Oc emkoctbio 1 Ji, upunuBaiotT 100 MJa .1eA410H VKCYCHOH KHCIIO-
TLI I' JOBOASIT BOJOI A0 METKH

Hatpua auctrai, v 4 a 1T0OCT 199 78

YKCYCHAst KHC. 1014 Jeasidas, « 1 TOCT 61-—70

Hatprnsa diopua, [OCT 4463—70

Mcxoalibly  CTAHMAPTHLIE  PACTBOP € COUCpKAlLIIEeM @1opa
0,1 wv/Ma rorossat pactBopeuncm 0,2211 1+ dropuga taTpus
B bOAC B MepIioH KO 16e eMKOCTbIO | Ji

Pabounii crangaptTHbii  PACIBOP C  COJACPHmAaHHEM (10pa
0,01 Mr/mMJj roTOBSAT COOTBEICTBYIOLWLHM PA30ABJCIHICM HCXOLHO-
10 CTAUJA4PTHOIO PACTBOPA BOJIOH

Boaa jucruyunpoaunada, FOCT 6709 —72

Kaanbposouunin rpadux

Host moctTpoctust Kaaubporoudoio ipadilka B pdl KOJA0 CM-
koctuvio 50 ma Bnocsar 0—0,0—1,0~2,0—3,0—5,0 mMu pabouero
CralllapTiHoI O PdACTBOPd, UTO COOTBCICIBVCT COUCPAcaHIO 0
5,0—10,0— 20,0—30,0~50,0 mxt dropa Ilpuanusaior mo 1 wu
dueratioro Oy@QepHoro pacteopd, 10 5 MJ pPAaCTBOpa HUTPAaTa
uepuss OOLeMLL 40 MCTKH (OBO (4T BOJOH, LICPEMCWIIBAIOT H OC-
CTABJSIOT HA 4daC B TCMHOM MCCIC 3d4TEeM H3MCPHIOT BCJIUUYHHY
ONITHUCCKCH IIOTHOCTH OKPAUICHIIBIX PacTBOPOB nOp'i A=015 HM
[0 OTHOMICHHIO K KOHTPOJSbiol npode Ilo cpeaHum pesyiabratam

3 3—O-TH ONPEeACJCHUH CTPOST rpaduK 33aBUHCHMOCTII ONTHYE-
CKOIl TWIOTHOCTH 01 KOJHYcc1Ba OTOpa (MKI)

Oréop nmped

[Mpo6ur noupw otdupalor o IOCT 1744 02—84 «Oxpana
npupoanl lousur Mertoant 01Copa ¥ 1041 010BKH 1POO AJs NH-
MHUECKO1 0, OAKTCPHOJOTHUECKOTO, FeJbMITITOJNOTHYECKOr0 aHdJiH-
3a» Jlns anaausg oréuUpaloT cMelIauvyio 11poby B KOJMHUECTBE
| Kr, HOMCILAIOT B Ch IALIKY ¢ nupnuniddoBamnion Kpuiwkoii Jo-
[IyCKaceTCs XpdHeHHC npob He 0oJc¢c CYTOK B XOJOAHJAbHHKE NDH
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remiicparype 0—5°C, go Jayuwie HPHCTYIATL K AHAJNHIY Helo-
CPCACTBCHIIO TIoCje mocTymlieniss NPod B nadopartopino.

Xon auvadau3a

20--30 r cpeaneil npodOnl CBCKCH [OUBLI HOMCIAOT B ROIL-
qeCKYI10 KoJ0y, UpHAHBator naTtikpardoe xoJanuyccrso 0,606 u
pacTBOpa XJ0poBoaopoaHol KicaoTol HiH 0,03 H pacrtsopa cy.b-
dara kanus. QpuospeMcHilo 010Hpa0T Npol0y NOUBLL AJA alia-
iM3a Ha cojiepxkanne BJaard. Konly 3akpeiBaot npoOKOH, BCTPsi-
XUBAKT 112 anuapaTc B TCUCHHC O MHII 1 OCTaBIIIOT Ha 1& uac
3aTeM NepCMCIIBAIOT COACPIKEMOC KOJIOLI BpauaTe/blibIM JBH-
AZenueM 1t GUALTPVIOT ucpe3 CKAAAYATHH (QHALTP B KOHHIUCCKYIO
Koa0y. 50 wmyr guspTpara BIOCAT B AHCTIISIHIIOHHYIO KOJIOY,
npuansaor 50 Mut cepHOIl KHCHOTLI W HACDIMCHULIL PACTBOP
cyiabdara cepebpa. Koaby HOACOCAHHSIOT K NapooOpasoBareiio
i BeAyT neperougy npn 125-—135°, nponyckas nap. Co0Oupaior
200 MU AUCTWAANTA, B MCPHYIO KOJUOY QMKQCThIO 20 MJL BRQCAT
10—35 mMJ pnctuaasTa (B 3aBHCIIMOCTH OT coAepXKaHist GropH-
J10B), NPILIMBAIOT & MJ pacTBopa ajll3apHH-KOMINICKCOHA, | MJ
ageratdHoro GydepHoro pacrsopa, o MJI HUTDATa UEPHH, nepeMe-
IIUBAIOT, AOBOAST HAO MCTKII BOAOHM H OCTaBjasfloT i1a | u B TeM-
HOM MECTC. 34TCM H3MEpPAT ONTHUCCKYIO ILNIOTHOCTL PACTBOpA
npH A=615 UM 110 OTHOILICHKIO K KOHTPOJsibHOI npobe. CodenrxKa-

HHEe (PTOpHioB B NPole OUPCACASTIOT € HCIOJIL3OBATTICM KA 0PO-
BOUHOIM rpadka.

racuer

Koumenrpauuio ¢gropa B nouse (C Mr/kr) BLIUHCASIO™ IO
hopmylie:
H-V-Vg

C = -
VI‘B‘V]

/¢

a — KOJInuecTBo dTopa, 1nafijeiHoe no rpadHky, MKr;

V — o0t 06 beM AHCTHIIATA, MJIL,

Vi— o0beM AHCTUANATA, HCNOAL3YEMBIH I anajnusa, M,
B — BCC HCCJIC/YCMOH ITOYBBI, T

V, — o6bem skerparcita (HCI uan KoSO,), ma;

Vi — o0beM 2KCTPATCHTA, B3ATHIM AJAS AHCTIAJSIIMI, M,

36



XPOM *
(noaBHIKHbIE (QOPMBL)

Hovduuwn avaausa

Qripegenciutc OCHOBA(O A H3BACUCIHII XPOMA H3 HIOUBBL H U3-
MEPCHHH BEJAHYHHBI aTOMIIOIO NOMMOULCHHS XPOMaA IHIPH HCIIOJb-
30BAHHH JIAMIT C MOJABIM KaTojaoMm u cijie Toka 15 MA Ha aaune
BOJANEl 307,9 HM.

Phiznui npejen nsmepedns 0,2 MwI/Ma pacTBopa

Tounocts uamMepeinsn +=25Y

Mamepsiemble KoHueurpawiu or 2,0 40 200 Mr/kr noushl

OnpegesicHillo ¢ MCLWIAIOT THAKC/ILIC MCTaJlJbl

Aunaparypa

Cientpo@oTtoMerp Jdrospo-a0copOIHOUIIBIA

CHTa K4npoHOBHIC ¢ AUaMetpoM sddcek 1| MM

Konbnl Mepuule, nunerstl, Bopouky, upobupkn no JOCT
1770-—74, 20292--74, 8613-—-75 11 10515-—--74

Puaptpet SyMaxuuie «cugasa acuray, MPTY 6--09—2411—-65

PDeaKTUBDE

Boja ancrnannposaniay vo FOCT 6709—72

Bojga OniuCTHIUPOBANIIAY, HCHOMB3YIOT A% HPHIOTOBJC-
HHA PACTBOPOB H CTAHAAPTUBIX 0GPa3LL0B.

YkcycHas kucaora, 'OCT 61—75, x. u., o.c. u.

Avmuax poaunil, 'OCT 3760—72, 209, pactsop
Kadsus Ouxpoaar K,Cr,O; TOCT 4220—75

OCHOBIOI CravJapTHbIl PacIiBoOp € COJACPKAHHCM XpoMa
100 mxr/ma rotoBsiT pacrtBopenicn 0,2827 r 6uxpomara Kaalsd
B KoJibe CMKOCTbhiO | J1 B OLIHCTUIdPOBATHOI BOJIC.

Paboulle cTa”papTHLIC P4ACTBOPLI € COACPIKAIHEM XpoMa
0,2—0,6—1,0—5,0—10,0—20,0 Mur/mMa roToBsT B ACHDL aHAJH3A
pazfasJjeliieM OCHOBHOIO CTAHAAPLINUOrO pacrpopa OUAHCTHIIIL-
POBaliHOH BOJOI.

AucratHo-aMMoHIITHLIT 6ydepuntiit pactBop ¢ pH 4,8, Hdasd
npurotToBJcHUs | J 6ydeprnoro pacrsopa 108 Ma 989, yKCyCHOH
KHCJAOTDL  pasbhabdastior  OnJHcTduaanposatioll  sogod a0 800—
900 w1, upmanpatlor 75 ma 209, BoOAHOrO pacTBOpa aMMHAKA,
ncpeMcluiiBator, uamepstorT pH 11, ccuir HecoO6XxoaUMO, AOBOJAT €TI0

+ Topsiuesa H A TIHH ofwend 1 xovmyunaaeuoli rurnens kM. A H. Cul-
cndia AMH CCCP,
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no 4,8, nobapasisi KHCJOTY WJU aMMH4K, H MOCJKE 3TOr0 PacTBOp
AOBOAAT JO | /1 GuagucTHANIpOBAHHOI BOJOH.
AugetuacH B GaJsiionax ¢ peAVKTOPOM

KannOpoBouHbIH rpadik

Jlyist nocTpoeHHsi KaJAHOPOBOYHOIO rpauKa B NPOOHPKIL BHO-
cAT fio 10 MJa paboyux CTaHAAPTHLIX PaACTBOPOB C COJACPKAHHCM
xpoma 0,0—1,0—5,0 -10,0—-20,0 MKr/mMa u audJAH3HPYIOT B YC-
JOBUAX onpenesieHus npoboui. [lo noayueHHBIM pedyabratram CTPoO-
AT rpadilk B Koopiaunnatax <«nokaszauust npubopa (c..) — KOH-
HeHTpaurst xpoma (Mur/Mi)y., I paduk cTPOAT B ACHb akadll3a
npoool.

Or160p M noAroroBKa npod NOUBDLI

Ot6op 1 noarotoBky npo6 uposoasit o FOCT 17.4.4.02—34
«Oxpana upupoast. [lousbl. Mctoas oTbopa 1 HOATOTOBKIL [1pub
AJsi XMHMHUYCCKOT0, O4KTEepHOJOIrHUCCKOro, reJbMHHTOJNOIMIUCCKOTIO

dHAJIH3d».

X0 aHaJau3a

O I' BO3AYIUHO-CYXOH [MMOYBLI NOMCLIAIOT B KOJOY €MKOCTBIO

100 ma, npuausaior 50 ma 6ydepioro pacrsopa ¢ pH 4,8. Cyc-
neu3nio B30aJTLIBAIOT | 4 MJAM OTCTAUBAIOT B TCUCHHC CYTOK.

BuitsaKKy QUIALTPYIOT ucpe3 CyXoti CKJAAAUATBIH PuanTp. flep-
BRie NOPUHN (PUALTPATA OTOPACHIBAIOT, B NOCJICAVIOUIHX O Ipcje-
JSAKT XpoM.

ATOMHO-406COPOUHOHHDBIIT CIEKTPOPOTOMCTP I'OTOBAT K paborte
B COOTBETCTBHH ¢ HHCTPYKHHCH M aHaau3upyior npody B cic-

AYIOWHX YCJOBHSIX;

JJIMHA aHaJHTHUECKOW JlHuH — 357,09 uMm
papJetne roptoyero raza (auetugaena) — 0,75 atm
JAaBJIEHHC ra3a-OKUCJIHTeHas (Bo3pyxa) — 1,0 atw
THIl JlaMEHH — OKHCJIHTEeJIBHDIL

Hust anasiusa B npoOHpKY BHocdT 10 MJ npoObl, B KOTODYVIO
ONycKaioT CBOOOAHLINI KOliel PpacnbljuTess crnekrpodoromerpa
H H3MEPHIOT MHTCHCHBHOCTL aTOMHON a6GcopOILii.

KoanuecTtBo Xpoma B 11pobe olpeseasiioT mo KaaudpoBovlio-
My rpa@uky
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Pacuer

Koiigenrpaunio xpoma  (noasHXKHasi ¢dopMa) B TOUBE
(C MI/Kr) BbIUHCASIOT 110 DOPMYJIC:
. a-V
L= -

B

[JC @ — KOHUCHTPAUMs XpoMa, HalljgcHHasi no rpauky, MKr/MmJj;
V — o0uinil 06beM 3KCTPAKTaA, MJI;
B — BEC HCCJEAYCMOH [OYBLI, I



¢TOP #

(BojopacTBopuMble NOUBUMKHLIC (POPMDI)

Meroaika paclpoct pausicTesi Hd BCC THIDLI NOUB, AlTPONOTCH-
HO 3arpsizHAeMuIx PTOPlAAMH,

[Ipenenblio gonyctuMasl KOULCHTpALIIs BOAOPACTBOPUMEIYX CO-
eaAunenii ¢gropa 10 Mr/xr nHouswLr.

lipunuun anaausa

Onpejenciice cojcp:xanng BOAopacTBopiMbix QopMm @ropa
OCHOBAHO 11a HCHOJILIOBAIHI JCKIPOJAUOI CLHCTCMbE, COCTOALUCI]
U3 (PTOPCCJACKTHBHOIO 3JICKRTPOAa II BCHOMOraTCHbLICro XJop-Ce-
PeOPAHOro 3JCKTPOAA, H3MCPCHHC DA3HOCTH IJICKTPO/IHBIX MOTCH-
[[HHAJJOB B KOTOPOIl IPOBOJSIT BBLICOKOOMIILIM pll-MeTpoM-Miidiii-
BOJILTMCTPOM, MOHOMEPOM VIUBCpPCAaLILM IB-74,

FIMoKHUHM Ipeies 13Mepelusl BOAOPACTBOPHMEBIX (PTOPHINB -—

0,75 MT/Kr nOYBBHL.
Tounoctb namepenis — =259, .

et L

Vismepsiemble kounenrpaiii ot 2 40 200 mr/ke nousul.
Mcmawigee Bansuie wowop xke.qeza (D) 1 amomuming (111)

YCTPAHSICTCsT NYTECM MACKUPOBAHHS TPHJAOUOM D u HOHamu ate-
TATOB.
Onpejeicniio (propa MELIGIOT KaTHOILI, 00pasyIol(lic 1"POY-

Hbie (ropuiibie KOMIUICKCH  (Topust*™, uupxouust* , uepustt
i Jgantana’t).

Aunapartypa

Boicokoomtuiit pH-merp-sivnsonnt™erp tuna pH-340 i

pH-121, wint nounomep 2B-74 (coorserersyer TOCT 22261 76,
2 rpynna)

BoapTMeTp VHIIBCPCA LU bl P PoBOL 137-27A,
TV 2710.00533

DJeKTpos  Bcuomoraresuublil - Jyadoparopuuii IBJI-IM3,
TY 25.05.2234—77.

dackrpon ¢propuaneti II-VI, TY 48—1301—-061-—-75.
DJACKTPOJILL CTCKJsInble jgabopatopunie, 1 20.05.2234—74
LlenTpugyra

CTyliKa araiopas

Ha6op cur Kuorna

¥ Hunpusn B. WM., Myspiuyk H., T., Ouapxopuu IlI. @, (KueBckuit Mejh-
LUHCKHH HHCTHTYT).
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innerxn, TOCT 20292—74
DalilKM MOJHITHJACHOBLIC

OuabTphl «cuHdd Jjgeurd», TY 6- 09—1078 =77

PeaK rHBbl

Hatpust dpropuag, 'OCT 4403—76, x u, nour v ja a.

HMexoiuuin cramgtapiumi 0,1 M opacTtBop giopuaa Hatpus ro-
rogat pacisopceudem 4,1990 1 @1opuia Ua1plist, BLICYHICHIIOTO
O NOCTOstIHOro Beca npd 1007, pacTtBoOpsiioT B BO,IC B MCPHOH
konbe pmectamocTblo 1000 ma Bostmunua ph=1 (kounesrpauus
¢Topiga 1,9 r/n). Pacisop ypaistt B NOAIIThJACHOBOH EMKOCTI,
YCTOHYHB B TCUCHHC O MCCHICB

Paboune crangaprunte pacrtopnl propujga narpus: 0,01 M
pF=2 (kounuenrtpauus 190 mMr/a) roroBsiT 13 HCXOMIIOTO CTaH-
AapTHoro pacisgopa pastasacivem s 10 pas; 0,00l M pkF=3
(koHuentpauuss 19 wvr/a), 0,000l M pF=4 (xonueurpauusd
1,9 mr/u), 0,00001 M pl'=0 (ronucurpanust 0,19 m1/n) rortossr
NOCJICAOBATCALHDLIM Pa3dfaB.CHHCM KdAdA4010 M3 padoylx CTaH-
AapTHBIX pactBopoB (propnaa narpus B 10 pas Bogod PacteopLl
YCTOMYHBBL B TCU€HHC |—2 uededb LPil XPAaHCHIUH B 3aKPbLITLIX
[1OJIHATHJACHOBLIX CMKOCTSIA

Jlaurana uurpar, 4 1 4., TY 0—09—4676—78, 0,01 M pa-
cTBOP. 3,2490 r GespojpHou ¢io codil pacisopsiolr B 000 Ma Bo-
ALl B MCPHOU KO0J0C BMCCTHMOCTLIO 1J1, NCPpCMCUIHBAIOT ¥ JOBO-
IAT 0ObCM PacTBOPA IO METKH BUJOH,

YKcycHast kKHcJloTa, u A a, aeastast, FOCT 61—75

Xaoposojopoadas kucnora, 4. a4 a, FOCT 3118--77

AsorHast kucaorta, x ¥, ['OCT 4461—77

Tpuyon b (coan annarpuesast sruneiguaMud-N,N, N’ N’-rert-
PayKeycHou Kucaortbl 2-Boatas), 'OCT 10652—73

Ammonns kapbounar, x 4., F'OCT 3770—75
Haipuii xnopua, x u, F'OCT 4233—77
bydepnuiir pactop ((HOHOBbLIN)

B crakail BMECTHMOCTLIO 1 s BHOCAT | r TpuaoHa b, b3 r
XJOpHAa HATPHsl, o7 MJ JCISHOU YKCYCHOIl KiCJOTBl U pasbasn-
JAI0T npubausureabiHo o 700 va Bomo#l 3aTeM pacTBOP Hell-
Tpaausyior 509% pacTBopom rujpookcupa narpua go pH 9,801,
npubasasiior 10 ma 0,01 M pacrsopa murpara Jaltaia 11 3 MJ
0,01 M pactBopa dropuna Haipuss CMech NCPCHOCAT B MEPHYIO
Koaby BMCCIIIMOCTLIO | a1 11 poBoastt 40 MeTKH Bogou. Ilpn xpa-
HEHII[ B 3aKPbITOH MOJMU3THICHOBOH CMKOCTH PacTBOp YCTOHUEB
B TEYCILE 2 MCCSILCD,

21
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Bora aucruiinpoBannas, 1 OCT 6709—72

Hatpust ruapokeun, x v yan u g a, TOCT 4328—77 u 00 0,
pacTBop

[logroroBrha k paborc dropuauoro ouekrpoia 1o [OCT
4386—81

HoBbll QTOpHAHBIN 3JEKTPOA BLIACPIKHBAIOT NOTPYILC eV
B 0,00l M pacrtBop (PTOPHUCTOIO HATPlsI B TCYCHHE CYIOK, 2 3d
TCM THATCIHHO HPOMbBIBAIOT 1HCTHJHPOBANHOH BOJOH KOF.ld
paboTa C 3JICKTPOAOM IPOBOAHTCS C/KEAHCBHO, Cro XpP4HHAT No-
rpys3us B 0,000l M pactBop ¢ropuaa vatpust IlpH aiHrensHniy
liepepbiBdy B Pab0O1C JICKATPOL XPdit AT B CYyXOM COCTOSAHIIH

Kaan0dpoBouHbiil Ipaguxk

st 110CTpoeHHs KaauOpoBouyHoio ipadiika TOTOBAT CTaH-
A4pTHBIE PacTBOPLI C KOHUeHTpauueH ¢ropujpoB 2-10 ° M 4X
X107 M, 6 10 M, 8-10°M, 2 10 *M, 4 10*M, 6 10 M
H 8 107" M nyrem HOCHCA0BATCILHOFO Pa30dBAEHUA BOAOL Pd
CTBOPOB (ropujgos ¢ KOHucHTpauuey 1 107*M u 1 107} M

Huas npurorosjcHus 2 10 ®* M pactsopa B MEpHYIO hoady
Mectumocrplo 100 ma ormeprsator 20 ma I [0 ¢ M pacTsopa
GTOpHIA, Pa304BJAIOT BOJOI A0 MCTKH W IE€pPCMCILIBAlOT

Hast npuioroBacHus 4 [0~ M pacTtBOpa B MCPHYIO kO 10}
BMeCTHMOCTbIO 100 mMa oimepnparor 40 mu 1 1079 M pacrnopa
dbTopuia, pa3baBasilior BOACH L0 MCTKI Il MCPCMCIWHBAIOT

Hast upuiroroBsicHidss 6 10 "M paciBopa propuaa B MEPHY IO
K010y BMecTtuMocTteio 100 mMa oimepuBawt 6 aMa 1 1077 M pa
CTBOPa (PTOpuaoB, pazbaBisior BOAOH /0 METKH I lepey .lujl
BAIOT

Lotst npirorosaendst 8§ 10 ° M pdacrBopa PTopHAOB B MC IV I0
K0J1Oy BMcc1HMocTbio 100 Ma ormcepusaior 8 mua 1-1079 M pa-
CTBOpa QTOpHA4d, Pa3baB.isiOT BOAOH A0 MLThH M NEPCMCIUHBAIOT

Has npurorosJieiiust 2 107 M pacrBopa PpTOPHAOB B MEDIIyiO
K00y BMcctHvoctblo 100 mu ormepuBaior 2 Ma 1 10 2NV pa
CTBOpd (Propuid, pas3laB 13101 BOJMOH A0 MCIKH H OCPEN CL

BdlOT

Has opurotosacHus 4 10 M pacrsopa QTOPHAOB B MEDHYIO
koa0y sBMectuMoctbio 100 ma ormepHBaioT 4 Ma 1 10 ¢ M pa-
cTBopa @Topijd, pdas3daBiisiioT BOAOH 40 MCTKM M ICPeCM ClLUH
BAIOT

Hast npriroroBachist 6 1074 M paciBopa ¢1opHad B MCPHYIO
KoJ06y Bmecruvoctblo 100 ma ormepusator 6 mj 1 10 #AL pa-
CTBOPJ PTOpiad, Pa30aB.ISIOT BOJAOU 10 MCTKH 1 [CPCAN CHIl
BdIOT
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Hast npurotrosaeuns 8-10 * M pactsopa ¢dropuiaa B MCPHYIO
K010y  BMcerumocThio 100 ~o orMmepusawer 8 Ma 1072 M
pactBopa (gropliga Hartpusa, pasdaB/islioT BOLAOH A0 MCTKH H IiC-
PCMCLIHBAIOT.

3ce craHaapTHLIC PAacTBOPLI XPaHsAT B 3aKPLITHIX IOJH3THJIC-
HOBbIX CMKOCTSX, Olilf YCIONUHBBI B TCYCHHC |—2 HCIEb.

BKJi04aroT HOHOMEp B CCTh IPCMCHHOTO TOKa, J1alT NpHbo-
py nporperbest B TeucHiie 30 MHHYT, B IHE3J0 9JCKTPOJLA CpPAB-
HCHHS DOAKJANYAIOT BCHOMOLATCALHDLIR 32JACKTPOA, 4 B TFHE310
CTCKJISIHHOIO 3JICKTPOAA HOAKJIOUAIOT HHAHKATOPUBIT (DTOPHACE-
ACKTHBILIY 2.CK3poA. M3aMmepeHiisi pasHOCTH 3JCKTPOANIBIX NOTCH-
IHHQJI0OB IPOU3BOAAT B NOAHRTIWVICHOBLIX CTaKalluUKaX BMCCTHMO-
CTLIO OKOAOo DO MJ, Kvia HOMCULACTCH MArHHT B IOJHITHJCHO-
BOil onpase. CTakanulk INOMCULACTCH 1ld MATHHTHYIO Meliagaxy.
B crakanuuk sHocst 10 ma dounoporo (OydepHoro) pacrTBopa
u 10 My HHCTHIJIHPOBAHIIOH BO/LI, NOTPYZ AT 3JEKTPOAbI, BKJIO-
Q10T MATHHTHYIO MCUIAJKY H CCOKYHAOMED U, CIIYCTS | MIIHYTY,
3alI1{CLIBAIOT MNOKazatMs PA3HOCTH 3JCKTPOIMHBIX NOTCHUHAJOB,
KOTOPLIC COOTBCTCTBVIOT I1auUaJjibHOI TOUKE Ha TIPajiyHPOBaHIIOH
KpuBon. llocnc usmepeHus coOACPXKIMOC CTAKAHUYMKA BBIJIMBAIOT,
CTAKAHYHK H 3JICKTPOJ, ONOJIACKHBAIOT AHCTHAJHPOBAHHOII BOAOH
[I BPHCTYHAT K CACAVIOULUM H3MCPCHIAM.

B crakauuik BuocHr 10 ma donoBoro (Oydepuoro) pactTBo-
pa, 3atreM 10 ma 1-10-°M pacrBopa QTOpiHA0B, NCPCHMCUIHBAIOT
[l H3MCPSIIOT PA3HOCTHL JCKTPOAULIX HOTCHUHAJNOB LUC.IC YCTAa-
HOBJCHHS TNOCTOstHHOIO 3Haucnns (0,0—1 MHI) © 3a00CLIBAIOT
B ta0aumy (cMm. tabauny ).

AllaJIOrHUHO NPOM3BOAAT U3MCPCHIS BCCX OCTaJLHbIX CTall-
A4pTubix pactBopoB. Ilo cpeanuM pesy/bTataM CTpPoOsIT KaJHOPo-
BOUHbIC TPa®iKi 3aBHCIMOCTI PA3HOCTH norteuunitanos (mB) or
KoJliuecTBa (PTOPHUAOB (MKTD).

Taluamia |

L Ll

Bl i ey Aok i e, r e el i bl -

CranygaptiLifi pacrsop Co.iepxanie Gropuga Pa3nocTh 3JCKTPOAHLIX
gpropuga, 10 Mma B 10 mu, MAr HoTeditHaaos, mMbB
1-10—" M 1,9 264
2-10 *M 3,8 209
4-10 M 7,6 249
6-10 "M 11,4 243
S5-10-% M 15,2 239
1-10-* M 19,0 233
2-10-* M 38,0 224
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4 10—« M 76,0 208
6 10- M 114,0 196
6 10— M 152,0 [ G0
P 103 M 190,0 |83
10 mMa Oy@gepuoro pactso- 0 272

pa U 10 a1 BoALI

Kannopopoulyto gpuByio cAcAyYCr NPORCPSIiL Kazdbile pas 1o
ABYM-TPCM ToundM [lo pesysnTdTaM H3MCPCHHIL CTPOAT Kavlli-
OpoBoulitiil 1paig B KoopauilaTadX, OTKJaaldbiBalor 110 o¢ 1 abc-
HCC BOAMUAHY PI* crangapTublx PacTBOPOB, & MO OCH ODAHBAT
COOTBCTCTBYIOULIIC HM J3dHauceligg Pd3HOCTH DJACKTPOANLIX IMOTCH-
LI&Jg0B B MIUIJATIBOAbT aX

Ecauw 1pH N3MCHCHMI KOHUCH1PAUHN PACTBOPOB B ACCSTL Paa,
NP NOILPLM DF NIMCNATITH A CTANTIILY, PadtiOtUlp a4 0n1PUk-
HbIX TIOTCHLLI1AaJ0B He H3McHsieTcd Ha Beauuuny o063 vB, 1o
QTOPHAHBIM JEKTPOR CJejlyerT pPCrCHEPHPOBATL BHIMAUHIAHIICM
5 0,001 M pacrsope ¢ropucroro HaTpusi B TCyelHe CYTOk, a .ad-
[CM TILATCIBH0 OTMLITE LHCTHAAUPOBAUION BOOH

Ot1Gop 1poed

Q16op Hpo0 (ouBLl 1 HOATOTOBRY CC K alldJAiH3y NPOBOAAT HO
['OCT 17 44 02—84 «Oxpauna upnpoinl. Ilousu. Metoxsl oTd0pd
I NOAFOTOBKH 1HPOG Juisl XHUMIYCCKOro, OakTCpHOJOrHUCCKOLO,
FCJALMUHIONOTHYCCKOrO altdsdHsay,

X0 aqddinaa

Hol{By BhICYUIHBAIOT JA0 BO3AYUIIO-CYXOIroc COCrosdHHsd, LDOCCH-
BaIOT yepcs cuTo KHounma ¢ siyerisaMi | MM H pacTupalor B ara-
TOBOH CTYIKC J0 cocrtosiis nyjpbl 10 r NouBLI HOMCILAKCT B 10-
JHITHJEHOBLIM C¢Takal, AobapisaioT o0 Mg Boful. Copepikivoc
CTaKaliullha BCTPSIXHBAIOT B TeuclidC 15 MHII I OCTaBAAIOT CTOATH
Ha HOYb. 3aTeM MCPCMCHIHBAIOT COACP2KIIMOC CTaKaHyllha kspy-
rOBbLIM ABHKcHICM, mentpudyrupyior, orbupaior 10 mMj daKBO-
'l B TOJHITWACHOBBUI crtakai, AobGasjasior 10 ma Oydepuoro
pacTBOpa H AHAJNH3HPYIOT (PTOPpUALI, KAK OIHCAlIO BLILIC

HloHomep TNOArOTaBANBA01 K PadOTC B COOTSEICIBHH € HI-
CTPYKILHEH 10 3Kcnayataiiy, H3aMmepellng npoBojsit HA IUKAJC
aManasonoB — 1 +4 1 Ha wkaJje «MB»y,
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KoHueHTpaunio BOAOPACTBOPHMBIX ()CPM (PTOPHAOB B NOYBE
(C Mr/xi1) Buiuyucasiior no (opmy.ae:

a-v
C= -

i3

rae a-— COAepXaHHe BOJAOPACTBOPHMBIX GTOPHMAOB, HaHAEHHOe
110 rpauxy, MKr/10 ma;
V — 00beM pactBopa upobbl, M.I;
O~ BEC HCC.1€1Y2MOH HOYBLI,



O-M-TI-KCUJOJIbI *

(Opio-, mera-, mapa-KCHJaoabl)
[IpyHLUUN aHaaH3a

OupenesacHice OCHOBAIIO HA MU3BJACUCHHH KCHJOJIOB H3 [OUBDI
OPrdilHYeCKUMH PACTBOPHTEASIMH, KOHUCHTPUPOBAHIIM H Tasnxpo-
MaTtorpapuucckom atlagause Ha npudope ¢ MJIaAMCHHO-MOHU3ALH-
ONHLIM JCTCKTOPOM

IIpegen namepenust 0,000 mkr
loynocTh HaMepennsg £234,

Miamepsicmbie kKosueHtpaudi ot 0,05 1o 0,5 Mr/wi nousul

OnpeACiCHUIO HEC MCUIAKT CTHPOJ, H30IPonuiabCH30J, TOAY-
Ovl, MCTUJCTHPOJI, OCH3QJI

Annapartypa

Xpomatorpad ¢ njlaMeHHO-KOHH3aUIIOHHBIM ACTCKTOPOM

KOJIOHKA 113 HCP/KABCIOWLCH CcTadii janion 3 M H BHY TPCH-
HUM JLIIAMCTPOM 3 MM

[Touscunuiy Oyp

Annapar pay serpsanpauust, TY 64—{—245]1-—78

[Tpubop AJs1 UCPCrOHKH KHAKOCTCH HJH POTALMHOHIL i1 BJ-
KyyvHbiy ucnapnteap MP-IM) TY 20—11—917—74 uan .p

Banyymubtit BodoceTpyuuptit tacoc, FOCT 10696 —75

baus BoJsiHas

Mukpournpuy va 10 vka 1una ML [0
Jlyna nameputcubitan, 1 OCT 8309-—75
Cekyngomep, FTOCT 0072—67

DOUHALTPLI OYyMaklibIC
[locyna wmepHast cicwasginas  (Koadwo, munerku), TOCT

1770—74, 20292—8&0
[Ipobupki wenrpupymiibie, odbemont 10 M ¢ LHCHON JACACIS
0,1 M.1

PcakTHgbl

[Tapa kciaon, pepernautbin npu 138.4°, TY 6—09—3780 -76

. —— ey ——

* Jlaykaesa P @, Ypuvewud MM ruruens n npogzalonceal til
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Mera-kendod, tepergannbiit nupn 139,1°, TY 6—09-—-—-2438—77

Opro-kcuao., neperHanubid npu 144,4° TY 6—09—910—76
Citnpr straoBbi 96°, TOCT 18300—72

[Terpoutelinnnt adup dpakudd 29—52°, nepcruaHHbii

Huotniaosweil opup, FOCT 6265—74

Hartpusi evandar, TOCT 4171—76, » u, 6C3BOANLIH

XpoMaton N—AW, scpuenuem 0,20 —0,25 MM, CHJAaHU3HPO-
Baliibllh DMCS, uHepTHbIT HOCHTEIb

[Tonustnacurauxo 1, 20000 (T126) (nenodBHMmbas KK
dhasza)

xaopogopm, x v, [TOCT 3160—77

Boaa auctinviposauitas, FOCT 6709-—72
[ a3006pasnbvic pogopod, 'CCT 3022—80, asor, TOCT 9293—74;
po3ayx F'OCT [1882—73 B GaJiyioHax ¢ PeAVKTOPAMH

HMCcAOaHBbIC CTAUAADTHLIC PACTBOPbLI HAPd-MCTA-OPTO-KCHJI0JId
¢ KoHueHTpauded [ wMr/MJ TrOTOBST pacTBOPCHHEM BeUIeCTB
B ODTHJIOBOM CIHIIPTE B MCDHBIX KosalOax eMkocTbio 100 Mua

Pabouue cranaaprtubic paCTBOPBl KCHAOJMOB ¢ COJAEPAaAHHEM
10 Mkr/mii 10TOBSAT COOTBCTCTBYIOWHM pPas3baBieHUCM HCXOAUDIX
CTANAAPTHBIX PACTBOPOB ANCTHAMNPOBAHHONK BOLOI

Hacanka ans 3anoJHCHIIS APOMATOrPa@HUCCKONl KOJOHKH CO-
croti1 u3 I3 20000, naneceliioro B koJsuuectse 109 or Beca
HOCHUTEJST Ha \pPOMATOH

[TONM3TUNCHTIIHKOAB PACTBOPSIOT B xJgopodopme i B NOJdY-
YCHLLIM PAcTBOP BHOCAT TBCPABIT HocHUTCJAb PacTtBopa A0JIKHO
ObITL JOCTATOYHO, 4TOOLI TOJHOCTLIO CMOYHTb Hocutedanr CMech
OCTOPOMHO BCIPSIXIIBAIOT HJH CJACIKA [ICPEMCIUUBAIOT /IO YJICTY-
UIIBAHHN OCHOBHOIO KoOJiHuecTBa pacTtBopuTesi OCTdThil pacTBO-
PUTCAS YyAaJisIIOT BbHIIAPHBaHKHeM 11a BoAAUON Oaue

Cyxol 1nacajkoll 3al0JAHAIT APOMATOrpaduuecKyld KOJIOHKY.

3aN0JHCHHYIO KONOHKY ¢ O0OHX KOHLOB 3aKPbIBAIOT CTCKJASHHOM
BAaTOM, NOMCILJAIOT B paboueM COCTOSIHIHH B TCPMOCTAT XPOMATO-

[pada, HC HPUCOCHHHAA K ACTCKTOPY, U KOHAHUHMOHHPVYIOT [CP-
Beic 2 1qaca npu 50° 3zarem 2 uaca npu 100° m 7 uacos npu

|70° B Toke razodocuteas [locse 2TOro KoOJMOHKY HOACOCIUMHAIOT
K JACTCKTOPY W TPCHUPVYIOT npH paboueMm pcec:KHMe npubopa, 3a-
NHCHIBAIOT «IIYJCBYIO JilIHHIOY» TIpH OTCYTCTBHH MCLIAIOUIMX BJIHA-
HIIN Hld ApoMaTorpamMmme koJiolKa 101oBa K paborte

KanuGporouHblil rpauk

Jlast noctpocuns KaauOpoBOUHOro rpaditka roToBAT 00pa3libl
ctan (apros B psaa koad emhocTtbhio 200 MJ BHocaAr no 100 r
KOHTPOJBbHOW IOUYBbLI, B KOTOPYIO BHOCHT CT4HAAPTHBII PACTBOP
H AHCTHJLIHNPOBAHHYIO BOAY B CCOTBCTCTBINN C TaOJHUEIT
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Kon6ul noc/lt BHECCHHS CTAHAJPTUBIX PJCTBOPOB 3aKpPb BAIOT
npoGkamu, BeTPAMIBAIOT L5t NCPCMCUIHBANNA 1IOYBLL C P CTBO
pamH, ocTapysOT lia 3-—~4 yacd H alanaHsyPyloT AHAJOTHYHO 11PO-
HaMm B HcﬂdefeJ‘ih npnGopci BgoAATr o I MK i)d)}iprI‘{ QRCTDPAK-
TOB H xpomamrpaq)npyrm Ha xpoMatorpade BBLIUHCASIOT [110-
QidAy NHKop (YTCM YMHOMXEHHMS BLICOTH {id OCHOBAHUC, I3ME-
peHHoe Ha 0, OBHNC BBHICOTH 110 noJyuyCHHLIM (PCAHHUM JlQIHBLIM
H3 OHTH OHpGﬂeJIQH”” KA [A0ro CTdHﬂdea CTNOAT FPJCPHKI 3 -
BHCINOCTH nuiolldll MiKa (MV*) OT KOJHYCCTBa KC(I10J2 ( MKI )

Otbop ppod

[Tpo6y oTGHPAIOT MOYBCHELIM OypOM 11K 10NAT0H € PaLIY-
HLIX [JyOHu B COOTBETCTBHH C FOCTom 174 402—384 Cpe_H1010
(POBY iouBpl 1ld OAHOH TiYOHHE COCTARJAAT i3 b crakauon Oy
pa, B3sTHX 1o THAY RKOHBCPTA CO CTOPONAMH ] M Ot1obpasnuie
NpOBbl noMelHOT B FEPMETHUHY IO CVMKOCTb H3 CTChJd, fllacrvac-
C LI I_IPOGbl dlldﬂﬂd“pva B [HCHDb OTGOpd, XPdHQHHe BO3IMOAKHO
B TCUClIie |—2 CYTOh NIPH TCMhLepPatype He Bbluie 2-—3°

XOA dHAJIM3A

Hasecky poubber 100 17 nomcwiaior 8 koAly ¢ #pHTCRTOM
npoOkoil, 3anyBaior 00 MJ1 MC1PONCHIIONO UJAH AHAITHAOBOLO J(PH-
pa M YCTaHdBﬂHBleT Hd aUNADAT A BCTPHXHBAHHA B TCU ¢HHE
[0 MunyT 3artM IKCTPART CJANBAIOT B TPYry0 K0AOY, NPOYHIlb-
TposLIBas uepés OYMaiHbIH OPHCTBIH QUILTP ¢ O T OL3BOLHOTO
t)?hbﬁ)h“ia natpH f(’hhh ULy Uthi J “I:s.‘.ﬂf‘m}i‘; rff]ﬁﬁ)m CIUR % Vdsa

'yl

P .

* Opuoppemctio 0epyt Hpoly A1 ONPUAC IHHA BdKHOCTH (OYBN Me
TOAHKA ORpeeiciiist VIHCaNd Ha c1p 64060
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6OPadaTuiBAOT B TCUCHHE & Mulyt ¢ 50 M. 3dbupa, O6bentHeH-
Hbie 3KCTPAKTbL KOHHEHTPHUPYIOT B NPHOOpCe 4151 NCPEeroHKH ¢ JAH-
(GolerrmaioposM npu Temiceparype He soitie 80° Otronn H30BITKA
PACTBOPUICHST BCAYT 110/ BAKYYMOM, C03,1aBdaenblM BOJOCTPYII-
HbIM tacocoM, Ao odnema 6—38 mu. 3aTten JICPEHOCAT B LEHTPH-
MYKUYI0O HPOOHPKY II YHAPHBAIOT 1104 14T0H L0 | MJI.

Xpoaartorpad BKJAIOYAIOT B COOTBCTCTBUHM C HHCTPYKUHCI
i BLIBGUST H2 PabOUHM DCIKHM.

TCMIICPATYpa TCPpMOCTaTa hodoHor 1007
TCMOICPAaTYypPa UHCHAPHTCH 1 00"°
ChOPOCTL ra3a-HocHTenst (asora) 20 Mo/ MuH
CKOPOCTb BOJAOPO,14 25 M.JI/MHII
CKOPOCTL BO3AYX4d 200 mJ/mu
CKOPOCTh UiarpaMmMIiCH JCUTLL 240 mm/nac

BPCMs YIUCP2KiBAHUS (@pa-MCTA-KCHJO.Ad O MUH, OPTO-KCU-

aojta— 9 Mri 50 ¢, ppeMs BLIXOJAa neTpodchioro sdupa 2 Mmud
[0 c.

[TpoCy B woauuceTse | MK BBOLSIT MHKPOLINIPHUENM Yepes
HCHAPHTEIb B XPOMATOrPAPLLCCKYIO KOJAOHKY Ha HoJayueHHOH
APOMATOrPUMMC H3MOPHIOT NHOWAAN THKOB QHAJHINPYCMBIX Be-

LCCTB M 10 KaauOposouilpiM rpa@uiam HAXOAAT COACPARAHHC
O-, M-, [I-KCHLJ0Q1GB B Hpo0C.

PacHeT

Korueirtpauuo o-, M-, n-kciiodop 5 nouse (C mMr/gr) pbl-
YHC. 50T 110 (POPMYIC:

¢ a4 — FKOJHUCCTBO 0-, M-, I-KCH.100B, HAH,1CIJHOC 110 TpadHKY,

MK

V — 00bLeM UDHOS0 DECTPAKT, HCHOJNbL3CBI OO sl gHa-
JU3a, MJ;

V = 0o0unif o0heM 2DHPUOro 2KC1PaKTL, MI;

K-—neathduuicnr  gas repecuera ua  abComioTio  CYXYIO
BOUBY;

B - HIBCOCKA HCCJACLYCMON 11OUBBL, I



MbIWbAK ™

HpUHIHMD ¥ XAPAKTEPHUCTHRKA METORA

Mcroa Tyruailta COCTOMT B BOCCTAHOBJCHIE  COCLHACHHUI
MBILULAKA 0 MBLILILAKOBHUCTOIO BOAOPOA4, KOTOPHIH OKpauluBaet
Oymary, NPONHMTANHYIO CHHPTOBBLIM DPacTBOPoOM Opomuda pPTyTi
HJiII CYJCMBl B KCJDIH Wl KOPHUHCBDIH LBCT, NPHUYCM HHTCOHCHB-
HOCTL OKPACKII NPONOPUUOHAJNbHA KOJHUCCTY MbIULSKOBICTOrO
Bogopona. CoCaAHHCHUs, MCLIAIOMHC ONPEACJCHIIIO MLIUbSIRA: CO-
AU JABYX- Il TPEXBAJEHTHOrO Kedie3ad, MCIAH, PTYTH, CYPbM s, CC-
poBoaopoa # Ap. Banguue As(HgBr), na peaxuiio Bocc: aueB-
gennst H;AsO, B AsH, routn nmosnocThio yeTpausictcs BRCACHIIOM
B DCAKUHMOUIIYI0 CMCCh PacTBOpPA XJAOPHAA ABYXBAJEHTHOTC 0J10-
pa. Koneunoe coeaunncnuce mbluibaka As{(HgBr),, nouayueinoe me-
ToaoMm I yTuairta (B OT/dndiie 0T AHAJOIHMHOrO COE/IHHEHHS CYDb-
Mbl), tic pactsopumo B 809 cnupTe, YTO MHO3DOJLCT ONPEALTh
MBILIBAK H4HIBM MCTOAOM B HPUCYTCTRHY CcypbMbl. Meutaiomui
ONPCACACHUIO MLIIULAKA CCPOBOAOPO/L VJAABJAKUBIACTCA BATOH, UPO-
MUTAHHOH PACTBOPOM VKCYCHOKHCJAOIO CcBHHILA. YHYBCTBI'TCIb-
HocTe MeTtoda [yruaiita pasua 0,000 me mplwbsaxa. Kak npasu-
10 3THM MCTO/IOM ONPEICAIOT MLIILSK B kotueHdTpaiisax 0,001 —

001 wmr.

Anuaparypa i necyna
I1pubopbl 745l BLLIC ICHTS MLUUDAKA:

Annapai npejcrapidt cofol KoaOy o6LOMOM 0Koglo o0 MJl
C BCPTHKAALHOII HacaakoH. Hacaaka coC1oiT 13 XOPOLO HPALIJIH-
hoBanHon k KoyiGe HIxHCH cTChJsiiionl TpyOkn iHol 50—
70 MM ¢ auHaMmcTpoM npocseta B 6—7 MM H BeEPXICH CTCKJISIH-
Hoil TpyOxn JiHioil 30—40 MM ¢ JAMaMCTPOM 1IPOCBCTE B 22—
2,0 MM, XOpouWlo DpHUUIHGOBAaNHOI K BCPXHCMY KOHUY HIHXKHCH
TpyOKH. s noraouwcHusi (Morywero obpasoBaTbesi) CCDOBOMO-
DOAA B HUXKHIOW TPYOKY MOMEUIAIOT Pa3PLIXJEHHbIH KOMOUEK Ba-
Tbl, NPCABAPHTCALHO CMOUCHIBE  DACTBOPOM  YKCYCHOKIEAOTO

CBULILA I OT/KQTLHI 3aTCM MEXKAY JucTami GuantpoBaivhiivit Oy-
MAT .

Jlast dnikcauin Moilbsika oT3CpeTIe Bepxicil TpyOKH Hacaf-

KII [IOKPHLIBAIGT AUCKOM PCAKTHBHOH (HJABTPOBAaJBIION OyMaru
I 20KPCHALIIOT €70 DCUSHITIOBLIM LOJABLLCM.

s S P S,

Y Moroanha nepenedartana u3z o6 «lIpelledblio AONYCTHMLIC KOHUENTPa-
HHH  XHMHUYCCKMX BCHCCTB B HouBey, M 1880, Ne 2264—80, OTMELCHHOTO
B YacTH MCCIHIHLOB,
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OaHOBPEMEHHO € ONPCACTEHHCM MBIIIbAKA TOTORAT 3TAJOHY,
pMest 0x0J10 12 (MHHHEMYM 6) BbiLICONICAHHBIX NPHOOPOB.

KoaGbol Kueabians emxoctsie 250 01 500 wma.
Koa0bl MCPHDBIC CMKOCTLIO S0 M.

CeTKH acHeCTOBBIC,

JIJHIHIIBIC CTCKIASIIHBIe TPYOKI, BOPOHKH.
PHratupbl zkesicsunie.

CTAaKaNGKH Jwisl BSBCLUBALS.
DUCKTPOUNUTRE (11 1a30Basi TOpeIKa ).

PeaKTHBLI H PACTBOPUI

. I'mapasul CCPHOKHCIABIII,

2. Kucaora asortnas (ya. Bec 1,4), X.u., KOHUCHTPHPOBAHHAaA
n 10Y% pacTBop.

3. Kucaora cepuas (ya. Bee 1,83D0), X. 4., KOUUCUTPHPOBUH-
nast 1 pazbasacunasn 14w 1:8 (no o6bemy).

4. CTaHAAaDTHBLIC PaCTBOPbLI apPCCHHTA HATPHS: pPacTBOPAIOT
1,32 r tpexoxucn mblibsika B 20 mJj 29, pacTtBOopa CAKOro Hart-
pus i A0oBOAAT O0ObeM AHUCTHAJHPOBaHHOI Bojon o | Jgurtpa.

B | MJ pacTBOpa COACP/AKHTCA | Mr MbILILSIKA {pacTtBop A).

Huist npurorosacinig padoyero pacTBopa OCHOBIOI CTAHLAPT-
el pacrsop (A) passoasit B 100 pas, nuast ucro 10 mu cran-
AAPTHOrO PACTBOPA BHOCIAT B MCPUYIO KOJiDY 11 JIOBOJAT AHCTII-
Jd1poBandon BoAoH obbem go | aurpa.

B | ma pabouero pactsopa (D) couepwired 0,01 Mr Mbiiyn-
Sk,

Passeaeunem pabouero pacrsopa (b) B 10 pas noayuaor
pactBop (B), B 1 ma koroporo cojgepwurcs 0,001 Mr mbiiibsika.

o. Harpui caxui, x. .

6. OJ0B0 XJOPHCTOC B KpHCTAMWIAX, X. Y.

7. tlapadguu, 59 pacrtBop B ieTpodsieniiom > HupC.

8. 0Y) CHHUPTOBGLIT pacTBOp pryTi OPOMHON HJH CYJI€MBI.

9. 49, pacTBop YKCYCHOKHCJOIG CBUlLa B JABYXIPOLCHTHOH

VKCYCHOHM KHCJOTE: pacTBOpsiloT 4 r YKCYCHOKHCOJIIO CBHHIA
B 86 Ms1 2Y% vKCyCHOH KHCJIOTDI,

0. PeaxruBHas Oymara: Ge3zonbilyio QuibTpoBaAbHYIO OV-
Mary npocylugaror npu 105° B reucHie uaca, OXJ4x,1aloT B K-
CHKATOpPC 1l NOTPyKailoT Ha 40 Muu B OY COHPTOBLIA PACTBOP
Oponsitjia pryrn. [TponuTannylo peakTHBIYIO OYMary HsnicKaor
MHOCTOM o CYIWAT 1a BO3AyXe. Bouipesator JUHCKH AHAMCTPOM
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[5 MM, kOTOpbie XpausT B OaHKe U3 TEMHOTO CTEKJA

[Tepes nHauasov HCNolTaHUA NPOBOAST KOHTPOJIbHBIH ONLIT Ha
YHCTOTY PEedi1HBOB

IlpuviensiemMble peakTHBB H MaTepdaJjibl He JOJKHH COjAep
AdThb MbIbsAKd

Or6op npob

O160p n1polb noubui NPoH3BOLATCSH Gypom HekpacoBa Ha pd3
HblX riiyOMHax B 3aBHCHMOCT:d OT I[OCT4BJICLHOH Leau (oipee
JIEHHC CTCHCHH 3dlPA3HEHHUs HOBEPXUOCTHOrO €05, MUrPalLiH YH
MHUYECKO! O BLUICCTBA LO 1HpOoduA0 1HouBbl H 1p ) llpoOb 10uBbI
OTOHPJAIOTCSt B LIATH TOUKAX LO THIY <«KOHBCPTd» [lo410TOBKAJ
P06 [OUBLI Kk dHAJIH3y OCYLWECTBJACT(H OOWENPHHATLIME Me
TOJaMH

X0l aH4aJUu3a

Hagecny npoayxra nomewdtol B8 kogaby Kbeabganss Ha 250—
000 Mg, npubasuasiior 25 va 10Y, a30THOM KHCHOTHI, nepevieliu
BaKT i ocTaBjadAloT Ha 10 vuuyT B nokoe 34teM B koJaA0y ¢ HC
CJACAYCMbBIM [IPOAYKTOM H d30FHOU KicjaoToH npubapasor 10 va
APCIKOM CCPHOII KHCJIOTH  HEPCMEUldB, MNOMCLILAIOT K010y lid
CCTRY, YKPCUJAAIOT JankoH k IITATHBY I YC1dHABUHBAKOT HOCHK
KaleJbliOn BOPOHKH C KPENKOH d30THOH KdACJOTOH Had ILe+41poMm
KO.10bl, OTKPBIBAIOT Kpall y BOPOHK!H, YroObl B MHHYTY BbITEKd
J0 10—20 KanCnb KHCJAOTbLI 1I HATPEBLIOT COACPAKHMOE KhOJIObI
A0 hHNCHHI

Bo Bpemsi CKHrawvs Ko.i0d A0JdMHA ObITh HallOJHEHa Oyphl-
MH LaDAMH OKHC.10B 43014 Lcan KHAKOCT B KOJI0C HAUHET TEM
HeTh, CJCAYCT YBCJHUMTL NPHTOK B KO.10Y @30THOH KHCJAOTH A0
30—35 Kalle,ib B MHHYT), KOrMAdd »KHAKOCTb B KOJIOe (TdH.T Oy
DO HviM O€CLUBLTHOH I1IPUTOK d30THOH KHUIOTbl YMCHbLIA OT 10
[5—20 Kdue.b B MHHY Y

Uepes 20—30 MHHYT KHIICHHA KOr1d 3dKOHUHMTCA CTadud HE
HOOOPA30BAHHA, BLIHHMJAIOT H3 NOA  KOJ0b  4C0eCcTOBbIl JIHCT
H LPOJLOJMKAIOT HarpeBallHe KOou0Obl Ha OTKPLITOM OIHE Tah YTO
Obl O OXBA1blBAJ HOKPHITOC MWHAKOCTbIO AHO KOJADOB H HE hd(a.l
Cst CYyXHX ee ¢TCHOK (4ToOB KOoJIDa He J10.ddYyJid)

Kora 2Kuakoctb B KoJibe 00eCUBELTHUTCH, NPEKPALLdIOT lipH-
OdBJICIHIHE B KOJIOY A30THOH KHCJOILI U WHIATAT AHJKOCIB B HCH
no Geaplx 11apoB CepHOW KHC.01bl [locae 31010 KUnsATs, el
10 muuyt [can B 1€YCHHC 3TOrO BPEeMEHH WHAKOCTb OC:ideTCS
HECUBETHON, CUH™JIOT MHHEDPAJH3AUHIO OPraHHYeCKOlO BELL eCTBd

3



FaKOHUCHUOH  Lean HAQUUH4CeTCH HOTCMHCHHE KILIKOZ1H, TO JAO-

O6aBJASIIOT B lice 13 BOPOHKH 0 KAMasiM azotHYIO KRHCJIOTY H MPO-
101K a1OT MIUHepd.ill 3410, KAK Yha3daHo BbIUIE

Becuseriuyio uin ¢J1abo eiaTyio xujgkoctb B Konbe Kbe.bla-
A5t OAJIaxK1awT, pa3dasisiioT paBiHbiM KOJUyCCTBOM HHCTHJJIHPO-
BAHHOIT BObl M KHUATAT JO HOABJACHUH O+«WIbIN 11APOB CCPHOI
KHCJOTHI, 1OCJE Yero X OXJas/JAcHHOH »uakocTit 100aBasioT 0,2 1
(HAPAJHITd COPHOKHCAOTO 4epes ANiunylo cYXYIo TpyOky u Bo-
DOHKY, HabAoAdss OPH 9TOM, uro6ul regpasid CCPUHOKHC/BIHM HC
HOMd. Ha CTCHRI KOJIOB 3aTeM codcpkumce BOJOLL HAarpeBaior
w kunentst 1 wand1at 10 minny o o ovidaaACHIN AUAKOCTL 13
K0.0b Kbeubgadgsi KOJHYECTBeHHO mnepeHocdT B MCPIYIO KOJOY
Ha 50 MJI, ONOJIacKHBAOT KOOy AHCTHAJHPOBANHON BOLOH B TY
he MEPHYI0 KOJIOY, OXJaXKAai0T COAEPHKUMOC A0 KOMIIATHOH TeM-
nepaTtypul, LoBoasT O0BLCM RHAKOCTH B kKoJ10C JIHCTHIJIHPOBAH-
HOH BOJOM ;30 MeTKH, 3aKpbIBdiol 1 xopowg HCPCMCIIHBAIOT.

Buljeneiue multllbaKa

20 MJ HCCACAVEMOro pacrtBopa, noayycHHOUro Hocjac paspy-
LICHHSI OPraHHuechOro BCIUCCTBA, IcpeHocsT B ¥xoJOy annapa-
Ta Ne 1 B koubul anmnaparton Ne 2, 3, 4 b, 6, 7, 8, 9, 10, 11,
12. 13 BHocsiT cooTBercTBenno 1,0, 1,5, 2.0, 2.5; 3,0, 4,0; 5,0,
6,0, 7,0, 8,0, 90, 10,0 M1 ruiosoio pacrsoPa MbllbsiKa (1 M
sotoporo pasen 0,0001 mr As) i 3arem B Ka&Aylo KousOy Jjo-
GaBJaAOT pasdOapiacidayio (1 .4) cepuyio xicd0Ty B [aKOM KhOJitl-
JCCTBC, uToOp o0uice KOMHUCCIBO HAKoCcTH BO BCCX KOJ10ax
6b110 pasiio 25 ma Jajee B waagylo ns k010 podasasor 0,2 ¢
XJOPHCTOrO 0Ji0Ba B KpHClduiax, 2 r uunkd H TOTHAC 2KC 34-
KPLIBAOT KOJOLI HacajakaMH, copepaupmMu OpPOMIIO-PTYTHRIC
KPY?hKIl H NOMCLLAIOT KOJGbI B TeMHoC MecTO (MOX BBITARAKOI)

[Tocie paciBopenusi uuHka (oObiuio 1/2—2 yaca) CHUMaIOT
¢ TPYOOK Kpy:KKH OpoMHO-PTYyTHOH Oymaryd, OTMEHAIOl Ha HIX
HOMepa Kkoab, QUKCHPYIOT oOKpacki, cma'liBas TIOrpyzKCHHCM
B 5Y% paciBop napaguHa B InerpoJscHiom 2PUpe, OTHKHMAIO!
MCXKAY JAHCTKaMu QuibTpoBadiniiofl Oymarg 1 EBICYIHHBAIOT 11a
BO3/lyXC (B TCVIOM MeCTC)

B cayuac, eciil OKPACKa lla kPymKax GPOMIO-PTYyTHOH OyMa-
M NOJIyYaeTcst pacilibiBuaTds, ojiiiakoBas 10 BCCH OKPAUICIHHOH
[IOBCPXHOCTH il TPYAHO CpdaBHUMas (3apnclT OT Ka4CCTBA LHH-
Ka), OnbT UOBIOPYAIOT € 4acThio oc¢rapplCiocid HCCJACAYEMOTO
DACTBOPA, PA3BCHCHIIONO PJBHLIM KOJuluecTBOM BOABL, T € 1PO-
BOASIT BblJACJdeHHE MbillbdKa H3 pazfapgaciilioro CCPHOKHCI0TO
pacrsopa (I.8).



[TocTpoenue wiKaabl (KOJOPUMETPHPOBAHUE)

OKpauiCHILIT KPYyAOK OPOMHO-PTYTHOM OyMaru 13 HCCLCAYC-
MOI'0 pPacTBopa CPaBHHBAKT C OKPACKOH KPYAKOB, HNOJYUCHHLIX
H3 pacTBOPA C M3BCCTHBIM KOJHUCCTBOM MbIbsKa, Hanbdodec qer-
KO KOJIOPHMCTPIIPYIOTCA OKPdCKH C COJMEpAKaHueM MbllLibdra HC
Oosiec 0,01 mMr; 00JbLIME KOJHUCCTBA MbIUIbSIKA 3a1PYIHAIOT KO-
JOPUMCTPIPOBARUC, H PC3YJLTATBl NOJAYUAKOTCH MEHCE TOUlLibIMH.

OKpdUICHHLIC KPY2KKH OPOMHO-PTYTHOI OyMarH, HoJyuciHbie
113 M3BCCTUHBIX KOJIHUYCCTB MULILILAKA, 3aKAIOUAIOT MCXKIY ABYMS
CTCKJAAUIBIMH [JIaCTUHKAMH, KPas KOTOPBIX 3aKJACHBAIOT ABCHHBIM
ctocm Oymari, lloayucHuyr wiKdJdy XpauHsasT B TCMHOM MCCTC
[ [I0JIb3YIOTCSL CIO JiJist OPHCHTHPOBOYHOTO ONPCHCACHHA M [LULS-
Kd B 4dCTH lccacayeMoro pacteopa. s oronuateiibHOIO KOJIH-
YECTBCHHOTO ONPCACTCHIA MLILULAKA NPOBOASAT BBLIACICHHC M blILL-
AKa M3 HCCJACAYEMOrQg W THIOBOTO PaciBopa OQAHOBPCMCHHO, UTO-
OBl COAPANNUTL OAHHAKOBLIC yC 10BI1S1 OLITd

Pacucr aHadusa

BbluHcscHie collepAKannsl MblUbsika (x) B ML Ha | KI i10UBLI
POH3BOMST 1O cJcaylouclt GopmyJic:
G50 1000

VG

rne G — codlpaatiic Mbiibiakd B Mo IHCPAMMAAY B THLOBOM
PACTBOPC, LAOMICC OKPaChy KPYhKa, CXOAHYIO C Chpac-
KOIl KPYAKhd H3 NCUBLITYCMOro PacTBOpAa;
V — KOJAIYEeCTBO HCUBITVEMOro PacTBOpa, BIATOC A5 BLIIC-
JICHHUST MLIUbLAKA, B AJI;

(J, — KOAHUCCTBO BCLICCTBA, B3SITOC s MUUepanaMsallili, B I,
o0 .1 1000 — xkoaduikiecHThl Julst NepecueTa Ha 1 K- nouBLI.

34



PTYTb *®

OnpcacJciitie OCHOBAaHO 11d BOCCTaHOBJIEHIN DPTYTH O 3Je-
MCHTAPHOI O COCTOSIHUSI HE® ¢ CC/IChTHBULIM TOTIOCHHEM MOHO-
;,ponTorpanmccmro H3JAYUCHHA ¢ A=203,7 UM XOJOJHBIM
ATOMHDIM TTAPOM

Huamian upeinea waveperisi 0,001 Mir

TouHocib H3Mepeuns =201,

Mamepsiempie nonucarpaigin o1 0,000 10 6,0 Mr/kr nousn

Mce1o,L 113dipare. el

Annaparypa

CucktpogoroMerp artomHo-abcopbunonnslii tHna C-302 unau

APYro MApPKH
[lilirKa 3JeK1piHuecKdad

Koabbl MmepHbie, nunerkil no T'OCT 1770— 74

Peantnpp!

Aszotitast wneaora, ut L4, TOCT 461 =77 1w pasbasJiicunas
|

XJjaopoBoaopojauas knciaote, wa 1,19, » v, FOCT 3118--77,
pasbapacunas 1.1

Llatpra 1unpokenn, uaa, 10CH 4328—77
Pryrn agopiast (HeCly) v u, MPTY 6—09—5322--08
ICNOAHLIH  CTAnAAPTHbLIL  PaCIBOP PIiYyTH € COUCP/KAHHCM

100 MKr/mJ1 10108t B MepHon Ko.ibe emhocthio 100 Mur pactso-
peHueM 13,9 MI XJOPUOH PIYTH B PAaCTBOPC dsOTHOH KHCJOTDI

Ousoso asyxxJaopicroe (SnCly), upna, 'OCT 36—78 un 109
pactsop B 20 Mg pazdaB/CHHOI AJOPOBOAOPOLHOIl KHCJIOTHI
pacreopsaotT 10 © ABYAXJOPUCTOrO OJ0OBA, HATPCBAIOT HA IIMTKC
10 noJiHoro pactBopenusi. O6bem pactsopa posoasT A0 100 i
AT CTHIINHPOBAIHON BOLOL.

Bo,4a juicriananpopanias, 1 OC1 6709 -72

Kauu6popounslii rpadguk

Jast nocrpoenust Kd,anb6poBounoio rpadiuka rotrosiat paboune
CTahapTHLle pacTBopbl ¢ coacpaatuneMm pryTin 1,0—0,1—0,01—
0,001 Mkr/ma cOOTBETCTBYIOWIM [OCJACAOBATEAbILIM pazbasiie-
HIICM HCXOAHOrO CTAH,lAPTHOTO PACTBOPA PTYTH PaciBOpom a30T-
Hou kKucrhorot | :4 Tio I Ma kamkioro craujiapra BIOCYH1 B aHA-

Cypropa T B, dyevan DM Hpkyickud Meanunnekny HUCTHLY
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JH3aTOP, npn6anﬂmm no 4 wma MICTIJLINUDOBANIION BOALI WU 1IO
I vut 10% pacrBopa ABYANAOPHCTIOTO 0.10Bd, TICPEMCIUHBL OT H

dlld.1H2HPYIOT B VCIOBHAN OHPCICCHIIN []p{)fjb[_ 1o DE3V IbTAa-
TdM daHdMI3d CTPOAT I‘)El(plﬂ{ll WIsE MdJbiN 11 OOUBLLIHX KO [[ICH-

. ¥ J
1PALHE DTV, OTKIJALBAS Hd Ocl OpAHLAT lgf—-, rac Jo He-

v i

XOAHOC NOKA3aHHC HNOTCHOHOMCIPA, a J-— BBICOTA 3apCTrHCTIUPO-
BAlHIOLO 1K, Q4 HO OCH QOCHHCC —- ¢, (CPAdIlHC MCTAJd MK,

Ot60p npo6

OtCop 1po6 nousw nposoAsT no [OCT 1744 02—84 «Oa-
pana upupojb Ilousut Metogul 016opa 11 HOATOTOBKH NPOG S

XHMHYCCKOTO, GaKTL‘[)HOJIOFHIICCE{()I‘(), FrCJLBMHHTOQJAOTHYECKOrro aHa-
JIH3d»

AOJL AHaAJNU34

HaBccky 110UBbI NIOMCILAIOT B k0J6y eMKocTbio 50—100 M,
MPHJAKBAIOT KOHUCHTDHPUBAHHOI 430THOM KHCJIOTH I3 pPacycTd
5 Mu Ha I r nombl KoJiOy 3akPpIBal0T UacOBBIM CTCKJOM, Ha-
[pepator Ha oJck1ponantke (160 —185°) B rtevenne 20 MuH 10
[IOJIIOTO PACTBOPCHLUS MdTepHdia  [locne oxuamjedHus obbeMm

MHIlepaJii3ata cauBalor B npooOupky u RoBOASIT 00LCM 0 5 MJ
A30THOH KHCJOTOU, ICPCMCUINBAKOY 1 auali3lipylol

OILHOBPEMGHHO FO10BAT <<}&0J10(;Ty10 npoGy»

[ My MHHEpaJH3aTa BHOCSAT B 4TOMH34TOP, Ho0apJasiior 4 M.l
AHCTIIHpOBALIHOH Boabl, 1 M. 109 pacisopa JBYXXJOPLCTOrO
OJIOBO I BKJAICHAIOT MIiKpOKOMHpQ(‘Cop_ Hélpbl DTYTH BMeECTE C HO-
TOKOM BO3AYXa NoAaloTcs yepes ocyuwnredb ¢ NaOH B npapue-
BY1O KIOBCTY, B KOTOPOY NPOUCNOAHNT NOIrJIOLLCHHE MOHOXDO vaTIl-
HECKOIo H3JY UCH s A=203,7 HM oOT PIYTHOH JaMIIbl 1Toc, ¢ 34d-
HCd MIKa CHCICMY MPOAYBJIOT TOKOM BO3JAyXa NOKa CiurHaJl

He cuaneTt Ao uyas KosgaudecTBO prytu B upobe HaXOAsIT Mo rpa-
PHKY

Paclle |

Kouuenrpauimo prytd B 104pe (C MC/Ki) BBLIUICAAL (10
popmyae:

4V,

V_ B

FUC & —= hOJHUCCTBO PTYTH, HAL lenioce uo rpaduxy, MK,
Vi~ 00LLCC KOMHUCCTBO MUHCPAAN3ATA, M,

V, — KOJIHUCCTBO MHHCPaMN3dTa, B3STOrO JIJASI aHaJH:
3 —— BCC HCC.IC/LYCMOH NMOYUBLI, 1

:r_.l

MJI;

? )
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Texunna G6e3onacnoctu

[Ipi HCHOJbL30BAHHUI B dHAJMH3aX CYJCMbLL It KOHICHTPHPOBAH-
O a30THOH KUCAOTHEI HCOOXOANMO npuHACh/KHBATLCH oOumenpu-
HSITBIN TIpaBHJl paloThl ¢ S10BUTLIMU I BPCAHBIMII BCLLCCTBAMH
B Ja0opa1OpPHBIX YCJOBHSX,



CBUHELL*

Onpeaeaciiiic OCHOBAHO Ha CCJAEKTHBHOM IOIJVIOUICHHH CBRTO-
BOM 3sHepruu CBOOOAHLIMIL HCBO3OY:KACHHBIMM aToOMaMil CBLHUA
B IpOIaHO-BO3AVIIHOM IVIaMCHH B rpaHTOBOM HCNAPHUTEIIC

[iowuiil npepen uamepennst 0,004 mxr/ma

Touroctb usnepennsi #25%

Flzvepsievibic goumesrpaugun o1 12 g0 1200 mr/kr nousbt

OnpeacsiCHHIO HC MCWAKT TAMCILIC MCTaJl/1D]

Annaparypa

Cncekrpogotoverp Thiia «CacKTp-1»

DJICKTPHYCCKAA NJIHThA
[Tpo6upxu 11 Kouadbl Mepubie o [OCT 1770—74 u 20292—74

PeaxTupbl

Asornas kucaota, na 1,4, TOCT 4461—77 u pazbas icH-
ltasg {:4

CpuHen ykeycnokucanii Ph (C,0.Hs),, v 1 a, TOCT 1027 —67

HMcexoadplin cTatgapTHbiM PacTBOP CBHHUA € COLEp/Kal UCM
[00 MKr/ma roroBar pactBopcdiucM 14,35 MI YKCYCHOKIHC.10IO
CBHHUIA B MepHOH KoJsbOc eMmMkKocThio 100 My B a30TilOH KIICJOTC.

Paboyune cranjgapiubie paciBopbl ¢ cojepxaHucem 1,0—0,1—
0,01-—0,000 MKr/MJ rortoBsir COOTBCTCIBYlOWHM pa3baBiici.HCM
HCXOAUOIO CTallAap1iioro pPacrBopa CBHHLA PACTBOPOM a30 HOM
KIicaoTel | .4

KanuopoBounbid rpadnk

Jlssi 1ocTpoeHHst KaJauOpoBouHoro rpacguxka paboune ¢rali-
AapTHblC pacTtBopbl 110 1 MJa BHOCAT B aTOMH34TOp, R00aB, AIOT
D MJ BOABI 1I @HAJNU3IPYIOT B YCJAOBHAX HCCJAENOBAHHSI NMPOOHI.
ITo noayucunuim pesviabTatam CTPOSIT ABa TpaduKa JJist KOHICH-

1panitn csinya or 0,001 xo 0,01 mkr/ma u ot 0,01 1o 0,1 mMk1 /M
J
B KOOPHIIATAX 10 OCll OPAHHAT 19 —Jﬂ* (rac Jo — HCXOMHOE [IOkd-

3aHHe MOTCHUIOMCTPA 11 J — BbICOTZ 3aPCTHUCTPHPOBAHHOIO [IH-
Ka), 110 OCH abcuuce — cojepAaHne MeTaJqdaa, MKI.
O160p npod

OT160p 1upolG HOUBLI M MOATOTOBKY HX K alla/n3y MPOBOASAT
no 'OCT 17.4402—84 «Oxpana npupoasl. Ilounnl. MeToABl OT-
Oopa M NOAroToBKil Npo6 jJisi XHMHUCCKOro, OaKTCPHOJOI HYe-
CKOI'0, FCAbMHHTOJOMHUCCKOTO aHanuza

* Cypxosa ['. B, 3yeman B, JI. MpkyrcKun MeAHUHICKMH HUCTHTY i.
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Xon aHagau3a

[laBecKy HouBbl HOMCLLAIOT B K010y ¢MkoCTbIO 50—100 Mma,
HPHJAHBAIOT LOHUCHTPHPOBAHIOH d30THOMN KHC.IOTBL H3 pacuera
5 ma Ha ! 1 noyBbl Kosa0y 34KpLIBAIOT YdCOBLIM CTCKJOM, CMECh
HATPeB4IOT Ha 3JICKTPOIIHTKE A0 M[oJHOro pactBopenus [locie
OxJArhJeli MHHEDaJAH3aT CAHBaT B 0pobuprny OO6bBEM ROBO
JSIT 710 6 Mo @30THOH KHCJIOTO 1, HNCPCMCHIMBAIOT 1 alldJH3UPYIOT
B CJACAYIOULIN YCJAOBININ

AHAJHUTIUCC kA Jilst CBHhd 283,3 11\

HANPSIPRCHEC, HOAABACMOC HA J0LOYLY, 10 B

1CMhCparypa daipeBa sogoukn 1s00°

0,0 M munepasiiizata BHOCST B 1PAQUTOBYIO JIOLOUYKY H IO-
MEULaIoT B [lJaMsl, BKJIKOUYAIOT HarpeB U QUHKCHPYOT Norjaoue-
HHe A0 uosadoro ucnapeHuass npodul OAHOBPCMCIHO HOPOBOJST
did/hi3 xonocton 11pobbl KoOJHUCCTBO CBHHLLG B NpobHC oupceae-
ASIOT C (CHOdb30BAUIICM KaJiHOPOBOUHOTO rpdpHkad

Pacyer

Korucnrpaunio csuirga B nouse (C Mi/ki) BBIYHCASIOT 110
Gopmy.ic
d Vi

VEB

C

[JIC a — KOJIHUCCTBO CBIHUJ, HALACIHHOC N0 1padiKy, MKT:
Vi— o0Liee KOMHUCCTBO MUHCP. I 3ATd, M,
Ve — KOJHUCCTBO MHHCP 1H3dTd, HCLO IL3YCMOC LIS allaji2a,
MJI;
B — BCC 1ICCJCAY CMOH HOLBDI, I
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CYJb®AT-HOH *

Cephdst KHCJO0TE, (CPd, CCPOBOLOPOL, NoNanas B IMOYRBY, npe-
Bpautamwrcda B cyJdbparsl  lIpcacibio gonycTuMas KOHUEHTpPA-
UHA cyabdhar-vona 160 Mr/kr nousw

Hpunuun anaanza

Onpeacsiciiie OCHOBJHO Ha OCam ACHHM CcyJabdaT-HOHA XJOPH-
aoMm Oapust B COJSIHOKHCJOM P4CTBOPC € MOCJACAYIOMIHM Olpeje-
JEHUCM CyJibdata Odplist BECOBEIM CHOCOOOM

Inkuiug npeaea nsmepcHud 1,0 Mr/gkr no4sni

ToutolTh 113Mepenist 2259,

HMamepsievbie konuentpanuu ot 1,0 1o 1000 mMr/xr nouBwur

Onpcegcieiitio  Melldel [IPHCYICTBHE OOJIbIIHX KOJHYLCTB
KaJIbILIIdg, HOI! TPCABAJCH rH0I 0 )eae3d, aHHOoll a30THOH KHCJIOTLI
Jlitst passomenust kapbonatos 00pa3ubl kdPOOHATHEIX MOUBLI Hd-
rpesaiot 40 800 °C

Annaparypa

My einbtiast nedb ¢ TEPMOPEryJdsTOPOM

BerpsixuBartens, TY 04—1—2451—78

Turau dappoposbic, 'OCT 9147—73

DuibTpol «CHuss gctid», TY 6—~09—1078—77

Bopourii ¢c1ewdsintiipte, [OCT 8013—75

[Mocyaa crenasinuast  gaGopatopuas, 1QCT 20292-—-74 u
1770—74

PecaxTuBhI

AJiopopojgopoinasl wicsora, na 1,19, TOCT 3118—77 un 109,
PACTBOP B OUAHCTHJIHPOBAUHON BO 1€

Bapusa xanopup (BaCl, 2H,0), TOCT 4108—72, 10% pactzop
B OHJNCTHJJNHPOBAHHOW BOAC

Merusiosnlin kpacuoit (HugiKarop), TOCT 58H3—51 1 029,
pactsop B 00Y% pacrBopC JTHAOBOrO CIHPTd
Hameneuie okpackit B nHtepsade pli or 44 n0 6,2 okpaciad

KHCAOTHOU (OPMBLI HHAMKATOPA — KPaCHasl, ICAOUIOI — A4.CJ1 asl
Drusoblit cnupr, FOCT 5962—67 u 60% pacrsop

Croop npob

O1060p npo6 11 noAroTosha npod NOUBLI AJST dUAJI3A IIPOBO-
nat 1o 'OCT 1744 02—84

* Meronnka yeopepiucucrsonpana Hosanongoe A A (Meposenmy Tl
SNMHACMHOJONHH 11 MHAPOOHO JOT Ith)
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X0 dHaJdHK3d

[TouBy aild II3EPYIOT B (BCACM cocrosiuir 100 r noyBwl 1o-
MeULAIoT B Kpyraogolinyio wounby cnkocrpio 1000 ma, HpHAXBAIOT
500 M GHAHCTHAJHPOBAHHOU BO b1, 3dKPDIBAIOT PC3IIHOBOI 1po0o
KOW 1 B30J4JTHIBAIOT B Teucuiie 3 MII  BULITHKKY (HIBTDYIOT
Lepe3 CKMaAudThid (HJABTP «CHHSsL JCHTA», IO/ KOTONOH 107 -
KIAAbIBACTCS CLIC OAHH (DHALTP MClibuiero giamerpa 5—o0 M.
Gr.LTPaTa NEPCHOCIT B AHMIUCCKLI cTakal, nonxucasior 10%
PACTBOPOM X I0POBOJOPOAIIOH KLCTO1bl A0 PO20BOI OKPJACKIl 1O
MCT! 10BOMY KpacHowy

PdacTtBop HarpeBaior 40 KHICHHST 1 HNP'LIHBJAIOT K DCMYy 10O
Kan.rant 10 mar ropstuero 109 pactBopa X.opiildda Oapust, TLld-
TC/IbiI0O Da3MCLIFBAS NAL0UK0H KAKAYIO Kanio

M36uitka 1ICH caeaycr u3berats, T w pacteopuMocth BaSO,
B CHJLUO KICJOM PacTBOPC SHAUWHTCALHO YBCJANGHBACTCH

Huist onpenesncuuss SO~ caenyct 6path TAKOC KOJYCCTBO
BLITS2KKH, 4T0OBI Bec ocaika BaSO, 6ulg He 6oiblic 0,2 ©' W HC
MeublIc 50 Mr Ecau npust aHdqanza 6epyit 5—10 M BLITSIKRH,
B,ITbIII 00bCv pdsGas.asiior Bojod A0 100 My, uTro6sl NpoBeCTH
ocaxmiciine BaSO B pasbaBacHIOM paciBope, KOTAJd ke 6epyT
20 MJL BUTSIAFH, CC Pas3BaBasior jo 50 my

B onmasmecuupy oy BBITSNKAX 0PI Il PCBANHI NOJLKHCJIEH-
HOFO  PAcTBOPA DLIDAAJLCT HCOOJALUIOH AJONLCBHAHBIH 0OCAAO0K
CROATYJNNPOBABILIIACS Kou0H108 OCd 10k OT(PHALTPOBLIBAIOT UC-
P€o MaJICHLKII IJIOTIBIH (DHIBTP, POMBIBAIOT 10DSUCH JIHC [HJI-
JHPOBAHHON Boou, nojkucacuion [ICI 11 10 1LK0o nocsae sroro
NPUCTY HQIOT K OCAAJACIHIO CYJb(dl 1IOHA

Koa0y NORPLIBAIOT UYdCOBBIM C(TCKJIONM 1 KHUACAT 10 A
3d1CV KOOy (TABSIT Q KHISILILYIO BO [s10ylo Ganio na 2 u s
OTCTAUBANNS OCAMKA 11 (PIILTPYIOT UCPC> PUALLD  CHIISIsE JIell-
Ta» llpcaBapnrennilio . BOPOHKY ¢ MUIABTPOM HAJHBAIOT J[O-
BEPny ropsiucu OHAMCTHAIHPOBAILOH BOAB, UTOOLI YMCAbIIHIL
HOpLl Puabtpa Feann B dhuabTpaTe HOSBUTICS YACTHYIO OCJLOK
Cysibdata Oapis, TO PHALIPAT CHOBY (QHABTPYIOT UYCPLS TOT KL
Gubtp  Ocanok npoMuiBdior 10 M. XOJ40ZHONH OHAMCTIINDO-

Banuoell soan, noahuciacuion 05 ma 10% BiM pacTBOPOM XJ0OPO-
BOJOPOAIION KHCHOTHE Puapip € 0Ca IKOM NOACYUHIBAIOT Ho BO-
POUKS, MOMECIBAIOT B THIEJb, AOBCACHIULIH JIO MNOCJTOSHIIONO Beca
[0 CTABAT § XOJMOAIYIO MY@CIALIYIO 11CUYb, NOCTCHCHHO HArpeBast
10 7507 Tlpu oTon romnepatype upody BLlCPAUBJIIOT B TCUCHHC
00 v HIpoGy n0BOASIT 10 HOCTOSHHOTO BCCa M IO P 3HOCTI
BCC B rir it ¢ upoOou 1 rirast BHIUHCISIOT BCC Cy.ib(pata Oapus

1



Bo nropoii npobe obpasia nouss ONpCAe/silOT COACPr.aliHe
BJard, KOTOPYIO YUHTHIBAIOT NMPH IEPCCUCTC Pe3YJAbTATOB Ha ab-
COJHIOTHO CYXYIO HOUBY.

Pacuer

Konnenrpauuio cydabaros B pouse (C Mr/xr) BbIUHCISIOT
110 HOpMYJIC:

a-0,137

———

C =

B

rac a-— Bec cyabdara Oapiis, Mr;
B — BCC HCCJCAYEMOIl TIOUBLI, KI';

0,137 — ko3 puuueHT nepecuera cyJdabdara 6apus B cepy.
[Hoayucntinie  pesyabraThl  cojcpzanps  cyab(haToB MOryT
ObIlb NCPCCUHTAIILI HA Pa3jiuyHbIC (POPMbI CCPHLIL;

iy bl

I_Mr __l l}gS, ME ‘ M:S, MI | SO42—, Mr | o502, Mr
[1:5 1,0 0,941 2,349 28619
S 1,063 1,0 2,497 2,900
S50 %~ 0,427 0,400 1,0 20
SO,2- 0,357 0,334 (0,833 [0

- e ey g S g4 ey e gy eyl = i i g

42



CEPOBOIOPOJA *
[1,S Moan. macca 34,09

[a3, MJOTHOCTL 110 OTHOWCHUIO K BO3ayxy 1,19, remmnepary-
pa kuneuis —60,8°. CepoBodOpoA pacTBOPHM B BOAC H B Op-
FAHUUECKIX PACTBOPHTCINAX., SBJaSCTCS CHAbLHBIM BOCCTAHOBMTE-
npeM. BoOJHbIN PACTBOP CEPOBOAOPOAA HMCCT KHCAYIO PCAKLHIO
11 siBJACTCs ¢caa00l ABYOCHOBHOH KHCJAOTOH,

CepoBOJAOPOA pasApariacT CJAl3HCTbie 000JOUKI Iuas, AblXd-
TeAbUBIX MyTCil, BBI3LIBAsE HKenue, csetobossup. Llpn gelcTsny
GOJbLIUNX KOHUCHTPALUHH BbI3bIBACT CYALOPOIH.

[Ipcacapio gonycrumas koHncHrtpauus 0,4 Mr/kr 10uBLIL.

MeceToaMKa nOpcAllazHaycHa Aasd HecaefoBaHHsl HOYB Ha CO-
pepalue CCPpoBOJAOPOIAa B MECTAX, IA¢ IMOCTOSIHHO 1IMCETCHA 3a-
rpsisiiciiiic HCHTCNPOAYKTaMH, B nPUHOPCKHOII TIOYBC DCK H APY-
FPHX BOJAOCMOB, Kyjda COpacbiBaioTCst CTOUHLIC BOJADLI, 3arpsiSHEl-
npic icTenpojyKTanM,

Hpuyuun ananusa

Onpeaedeiiie OCHOBAHO Ha OKNCJCHIIT CePOBOAOPOAA HOLOM,
BLLACAHBILHMCH IIPH B3AHMOJCHCTBHI HO/(M/1a KaJlis ¢ HNePMAHra-
HATOM KaJHs B KICJAOIl ¢PCie,

Hiokuult npeaea ugmepettist 0,04 Mr/Kr nounot

Toudoctn tamepenns £ 25Y,

Flamepsiemure gxoumenipawnt or 0,34 o 2000 vmr/xr

Annaparypa

Annapar pist serpsixuaist, TY 64—1—2451—78
Ilocyna sa6opatopuiasi crekastitias o 'OCT 20292—74,
FOCT 1770—74 u 'OCT 8613—75

bymara duasTpoBasibilas

PeaKTUBbI

Kauwsa nepmanuranar (KMnO,) TOCT 20490--75, x. u.,, 0,01 M
pacreop

rlatpust tnocyan®ar (NaxS:0,), TY 6—09—2540, 0,005 M
pacrtsop. lotost pacrsopennem 0,79 r Na,S:0; B kKosbe coM-
KOCTLIO 1 o1 B OMIMCTHAHPOBAHIION BOJIC

Cepnasi kucgora, i, 1,84, TOCT 4204—77, pasGasicuuas

1:3

e

Merogura  yeosepuicgerpoalia Jewanoigse A A, (JlbBoBehuu 111
JHHICMIOJ0rHE M MHApoOOHO.IOrHIH ),
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Kaaus fiopna, TOCT 4232-—74, » u., 109 pacrtBop
Kpaxman pacteopunmmniii, FT'OCT 10168—76, 1% pacTBOp
PACTBOPLL TOTOBAT 11a O, UICTIVIIIIPOBAHHOH BOJC

Ot6op npod

Othop npobd uouBbr npososires no 1OCT 17.4.4.02—84.

[Ipo6a MoXKCT COxpassiThest He GoJice 6 4acoB B FEPMCTHY .0 34-
KPLITOH CKAAHKC,

X0 alasiun3a

100 r noupsl HOMCHIAIOT B KOUIUecKyl Ko.J0y, NpU/IIBaloT
200 ma OGuauciuAaupoeBaiiol oL, KoJa0y 3aKpLIBAlOT H 3CTPs-
XUBAIOT B Teucuie 3-X MuHyT. 3aTeM BLITSXKKY (QUIALTPYIOT uc-
pe3 ckgaguaiuin Quiabtp. 100 ma Qrapipara BHOCAT B KOHHYC-
CKYIO KOJIOY, NOJAKUCASIOT HCCROJLKUMI KaIJIsIMII PacTBOpPa cep-
HOH KiICAOoTL, npu.ansBalor | ma 10Y% pacrtBopa Hoaliga xaJus,
B3banaThiBaloT 11 npisusalor us oOloperkin 0,01 1 pacTBop nepman-
raHata Kajus 40 HOSBJICHHS KCATOIO OKpawisBalius. HMsGuiTox
iona ortutpoBniBaior 0,01 H pactsopom TuocyabdPata uaTpus,
NpubapJsisi K KOHUY THTPOBAalil HCCKOJALKO Kanedb 19 pacrBopa
KpaxmaJia, Pasnocrn, Mexwdy KoJduuyccTtBoM ppiJiroro ,01
pacTBOpa UCpMalranartra Kajus i pacTBOpoM THOCyabdaT i HAT-
pPHY, HOWCALICIO 1id THTPOBaHIIC, COOTBCTCTBYCT KOJHICCTBY
0,01 1 pacrTBopa HoJa, NMOWICAILICIO HA OKICJCHIUC CEPOBOLOPOAA

B 100 ma duaprpara, 1 ma 0,01 1 pacrsopa i1oja COOTBCTCTRY-
et 0,17 Mr cepoBoiopoia.

Hpumep pacuera

Hlanpumep, pasuocts mexay koaunucctsoM 0,01 # pacrBopa
NCPMAHTAHATA XKadAMst ¥ PACTBOPOM TIHOCYJbdhaTa HATPUA, TO-
[HCAUINX 1Ia THTpOBaliHe paBHo 3 Mu. CJIC/0BATENbIIO KOJHUECT-
BO cepuBojopoa coctapdasier 0,17 mr HeS-3 ma=0,51 mr H,S,
coucpxmautctocs B 100 mu dpuavrpara. B 200 ma uantpa~-a min
B 100 r nousn comepxauted 1,02 Mr HoS. Orcioga xoHU HTpA-
us cepoBoopoa B nousc (C Mr/kr) coCTaB/siCT

1000-1,02
= —— = 10,2 Mr/Kr
1 00
IHpumcuanie

OpHoBpevCHIIO € anadausoM H3  o0pasuya mnouBbl  OT64-

pator 1poOy 11 ONPCACASIIOT B Hell coaeprkaunie BAarn A0d Jne-
pecyueTda pe3yabrata na abeodoTHO CYXYIO IOUBY.
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CiHPOJI ~

(BHHHBAOEH30J, PCHUIITHIICH )
CeH,CH = CH, Mon macca 104,15

YKir,1hoCTL, TCMEICpaTypa Kincuns 145,2°) remnepaTtypda nian-
qeaua 30,63°, maotuocth 0,906 npi 20° Xopollo pacTBOPIM B yc-
FBIPCANIOPHCTOM YIVi€POAC, aleTolie, ITHA0BOM, MEeTrHJi0BOM CIHP-
rax, B Ocuzoge, B 100 r pouawt pacrsopsicrest npu 20° 0,125 r
cruposd lTlog neiersiem coaleuiloro ¢BetTa 1 KHCJAOPoAa BOJ-
AVAQ CTHPO. HOJUMCPIIZYCTCS B HOJHCTUPO. Peakuust nojmdc-
pH3alIl YCKOPACTCS ¢ NOBLILICHICM TCMIICPATYPLL.

Ctupos obsagact HAPKOTHUCCKHMH CBOUCTBAMIL II ACHCTBYCT
Hd KPOBCTBOPIEIC Opralbl H Ha CJAH3NHCTDLIC 0OOJOUKI

[Ipcaesinno fonycrnmvast xonucurpais 0,1 Mr/kr nousol

Hpusugun ananauza

OnpPCACHCHNC OCHOBAHO I1d H3BJCHCHHY CTHPOJAa 13 IOUBLI
OPraHIuUCCKHMH PACTBOPHTC/ISIMI, KOHHCHTPHPOBAHHI, 1d30XPO-

MaTorpa(pMuUCCKOM aHaJIN3C HA HPHOOPC € I1aMCHIIO-HONH3ALL-
OILHBIM JICTCKTQOPOM

Huxunil npeiaea namepenust 0,000 mxr

Mamepiaempie xoientpaiuiit or 0,00 .10 0,0 Mr/Kr 1i04BLI
TouHocTw n3Mepenus =25%

Onpeacacuuio e mcwarot OCH30J, TOWY0JI, U30NPOnRHI0CH30I,
A-MCTIICTHPOJ, O-M-IT-KCHTO. bl

Anaaparypa

XpoMatorpad ¢ NJAAMCHHO- HOHH3AWIIOHILIM JCTCKTOPOM
Kouolika 113 HepakaBnciomcu CTaai 41100 3 M H BHYTPCHHIUM
AHAMCTPOM 3 MM

Houscimpit 6yp

Annapar st BCTPIAHBANLS

[Tpubop aust HCPeIONKH MKUAKOCTCH WJH POTAILHONIIDLIT BaKy-
Y Mo uenapurens MP-1IM, TY 25—11-917- 74

Bakyymuntii Bojgoctpyunbni vacoc, FOCT 10696—75
baus possiias

Muxpouniipin MII-10

JIyna mmepuicanuast 1 OCT 8509—75
Cenynromep F'OCT 5072—067
DuiabTpul OyMaKHbiC

F_—l—_..— —

Haykaepa P & VYpumekni HIH rarvenst w1 npodr3abovesaiin
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[ocyna  maboparopuasi  crexasiuas, [OCT 17:0—-74,
20292—80

IIpoOupku LeHTpudYVAtinie, ob6bemoM [0 M ¢ LCHOM ACUICHIA
0,1 ma

PeakKrunbl

CrupoJg, TOCT 10003—76, neperdanniy npi 145,27°C
Crupt stigoBpiil 96° TOCT 59063—67

[Terpoaefinwit opup dpparuun 29—52° C, neperHaniibi
Auornaosuin »dpup, F'OCT 062650—952

CyJdabpar narpus no ['OCT 4166-—706, x u, Oc3BoAHLil

Xpomatod N—AW, szcpaenvem 0,20—0,20 My, cHIaru3upo-
Bauubpliy JMCS, HHCPTHBLIH HTOCHTCID

Flouatiotnactianko.an 20000 (1191) —ncenoaBuagiiasn AiKds
ha3za

X.topoopM, x u, 1o TOCT 3160—54

Bojaa pauctnanuposannas o 'OCT 6709—72

[Nasoo6pasuwsic Bopopon mno TOCT 3022—70, asor 1o
FOCT 9293—74, Bozayx no 'OCT 11882—74 B Gaanouax c pe-
JVKTOPdMH

HMcxoaHbil cratugapTiblil pACTBOP CTHPOsd C KOHUCHTHAUMEH
[ Mi/Ma rotoBsiT pPacTBOPCHMUCM HABCCKH B STIWIOBOM CHIIPIC
B MCPUBLIX koJ0aX CMKOCTLIO o0 M

Paboulii cTaliiapTubiilt pacTBOp ¢ copeprwatiicy 10 » K1 /i
lOTOBSIT COO™BCTCTBYIOULNM pa30aBieBIICM HCXOAHOTO CTa ynapT-
POFO PacTBOPL CTHPOJIL LUICTHITHPOBAIITION BOAOH

ITacanna s 3a00JHCHUS APOMATOrPA@IICCKOH KOJO KII CO-
crour 13 T30 20000, gancceuHelo B woAHucCTBe 10% o1 Beca
HocHTeus 1a \pomaroll N —AVW

[Hoanstuacuranikoas pactBOPAT B xJdopodopMe 11 B NOJY-
YCHHBLIA PACTROP BHOCAT TBCPALIM locHTeab PactBopa AvAKHO
ObiTh AOCTaTOUHO, UTOOLI NOJUOCTLID CMOUUTL docHuteanL CMmech
OCTOPOXKHO BCTPAXHBAIOT HJH CJACFKa TNCPEMEWIHBAIOT IO VJICTY-
JUBA'IMs OCHOBHOTO KOJMMCCTDa pactpopuienst OcCTaTki pact-
BOPUTCAT y,4475101 BbiNaPUBAHHCM Ha BOAAHOM bailice

CYAOil HACAAKOU 3aNoJHsAI0T XPOMATOIPAPHUCCRYIC K(.IOHKY,
ROTOPYIO TNPCABAPITCILHO MNPOMLIBAIT XPOMOBOI CMCCh O, BO
AOH, CnlproM, OCH30JI0M, BLICYIINBAIOT 11 HIPOAYBAIOT CYXHM
BO3AYAOM IuH a3010M 3alOJHCHIC LOJOHKH NPOBOASIT 1OJ Bi-
kY'Y VOM  34NOJMHCHHYI0 KOJOIKY ¢ 000X KOHUOB J3dKPLIBAIOT
CTCKJSIHIION BATOU, HOMEUIAIOT B 1CPMOCTAT XpoMdaTorpana, He
IPHCOCOUHYS K JCTCKTOPY, 1t KOH,IMUHOHNPYIOT OCpBRIc 2 udca
apst 50°C, sarev 2 vaca npu 100°C w 7 wacos upn 170°C 8 T0-
K¢ rasza-nociicast llocac >TOro Kouoitky nojgcocilinsior K jAe-
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TeKTOPY, TPCHHPYIOT NPII paboucm pexune npubopa, 3aNUCBLIBA-
OT «HY.ICBYIO JIHHIO». [lpH oTcyTCcTBIiN MCWIAIQIUHX BJALAINUI Ha
XPOMATOTPAMMC KOJIOHKA TOTOBA LI51 did/N3d poo.

Kaaudposounbiyt rpaduk

Tust NOCTPOCHHA KaJHOPOBOMHOTO rpa@uika TOTOBSAT WIKaJy

crangapTHbix 00pasuos. Hast uero B paa k0.0 cvkociplo 250 M.l
sriocstT 1o 100 1 KOHTPO.LHIOIL HOUBDL, 11 hOTOPYIO HAHOCHAT CTall-
NdPTHBIE PACTBOD B COUTHCICTIBINL ¢ FAOMHILCHT o JHCTH PO BAT -
HYIO BOAY, TIOCTCICHHO IIPONHITLIBs 1I0UBY.,

Tabtauua

IHIKAJAA CTAHIOAPTOB JJid ONPEREJIEHHUA CTUPOJIA

k. e, i

[loMepa crannapros

0L 1|2 | 3] 41 5] 6] 7] 8] 910

il - e —

r——— il bl

Dedk rUBLI

Rl

CTaHAaapiHbldi pacraop 0 05 1,6 15 20 25 3,0 3,0 40 45 50
C CONMEPAAIHCM

[0 MKP/MJ CTHPO.IG, M

JIneTuiinnposaninas b 95 90 85 8O 75 70 065 6,0 55 50
BOAE, MJI

Cojlcpaaiiie cTupoda 0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 45,0 50,0

B CTaHJQPTHOM OG-
pasue, MKP

Koal0nt 3akpbiBatoT NPOOKAMH U BCTPSIXHBAIOT /s HePeMeLl-
Bailiisi 1NOUYBLI CO CTAHAAPTHLIM PacTBOPOM H OCTABJSIIOT Ha 3—
4 vaca. 3atem KOUTPOJLULIC 11PO6L aUAJH3NPYIOT AHAJOHUYHO
npobam. [To 1 MKs 3KCTPaKTa 113 KaKJA0ro CTaHAAPTHOTO obpas-
Ld BBOJAST B MCMapHTEAb I XPOMATOrpadupyrOT B yCJAOBISIX aHa-
JAl3a npobol. [lo noayucHHBIM CpCAlM JAaHHBIM H3 O OlipCacJe-
HHI JUIS1 KaKioro oOpasua CTPosIT kaJAHOPOBOUIILIT Fpadiug 3a-
BUCUMOCTH IJiowWlaau JHKA OT KOJIYecTBa ¢THPO.aA.

Or160p npod

Ot6op npo6 mousst nposopar no I'OCT 17.4.4.02—84 «Ox-
Palta mpuposur TMoysa. MeTtojn oTGopa 11 NOArOTOBKH NPoG A8
SMMIYCCKOro,  GaKTePHOJOTHUCCKOTO 1 redbMINTOIOr ICCKOrO
dHaMisa», Hpoby nousni B kojiucerBe | Kr nomemaior B rep-
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MCTHUNYIO €MKOCTb H3 CTCKJa MJAM JractMmacch! Ipody an winau-
pyioT B AcHb OTOOpa, ApaHceilye BO3SMOXKIIO B rTeuenHc l-—2 cy-
TOK NpH TCMIieparype ie spie 2-—3 °C

X0J aHaJHu3a

100 mouBbl noMewaior B KoJby ¢ npureproit npoOkoH, 3a-
JHBa10T 90 M. HCTPOJSCHIOIO HuaM JHITIJIOBOIO a(HPA H YLTIa
HABJAUBAIOT Hd allIdPar s BCTPSNUBAHUA B TeucHue 10 VMHYT
34TCM 3IKCTPAKT CJHBAIGT B 1pyrylo Koady, Npo@uibTPOBLIBAS
yepe3 OYMdAHbIH [IOPUCTHIH PdiisTP ¢ 9 © 6€3BOAHOIO Cy.ibddTa
patpuf (st ocy Wk ot BAaarik) [poOul eule 2 paszd 3ncrpari-
PYIOT 110 & MuHyT ¢ 30 MJa odupa OObeauHerHuble 3KCTPAKTH
ROHUCHTPHPYIOT B npudbope mist nCpPeroHki RHJAKOCTCH ¢ JAC
PACTMATOPON 1P 1LMICPaTy pL H. Bbilie 0o0° OTron #36bITKA
DACTBOPHICAN BLAYT HOJ BakYYMOM, (O3A4BACMLIM BOJOCTPYH-
HbIM HACOCOM, 10 00beMd O~ v 3dTCM IICPCHOLHAT B LEHTPU
byxuylo npolnupky © yrapunalor nol Tsrodn ao 1 ma  Ilepex
dHAJIH30M BKJIOUJtOT XpoMmarorpad B COOTBCTCTBHH € HLECTPYk-
f(fHell b BbIBOASIT Hd PaOOUHH PCIKUM

1eMueparypqa 1cpmocrara 100°
TCMUCPATYPd HchapuTenst 1507
CKOPOCTL Fddd HOCHTCIst (a301a) 20 Ma/mMuH
CKOPOCTb BOJOPOAA 25 M.1/MIH
ckopocTh Bogayxa 200 mui/MiH

ChOPOCTL AHarpammiuon jgeutor 240 mm/uac

Bpoms yaepxupaius ctapota 6 mui 20 ¢ Bpems pnixozna
neipogeHiiolo adupa 2 mun 10 ¢

Ilpoby B xosnuccTBe 1| MKJA BDOASAT MRKPOIINPHLEM uepe3s
HCIdPHTENDL B ZpOoMaTorpa@uucckyio KoJoHkY Ila 1oJy icHHOI
XPOMATOIrpaMMe UHoMEPSIIOT IVIOILJAAH THKOB aHaJIH3UPYyCMBIX Be-

IieCTB H 10 <AJIOPOROUNOMY TpauUKy HaxOASIT COJC[haHIle
CrHpoJta B 11pooe

Pacuer

KonucHrpauuio criposia B nouBe (C MI'/Kr) BBIYHC/ASIOT MO
GopmyJc
aV 100
Com e e

5 Vi 100 ¢

rjac J — LOJIHUCCTBO CTHPOJAA B OPpoOC, MK,
V — 00DBCM JKCTPAKTA, M I,
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Vi— 00beM DKCTPAKTJ, BBOANMOTO B NPHEOP /s aHaJjansa,
MJT;

¢ — BJAAKHOCTb HOUBBI, U :
3 — HaBCCka LCCACAYCMON IHOYBBI, T

Y

100

——— — KO3 @UUHCHT nepecucta Ha .
— b p a0COJIIOTHO CYXyI0 nousy.
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COPMAJIBALTHULA *
KOenopyuMeTPHUECKH MCTOJ
MpunuMn U XapakTepHCTHKE METOAA

GopManbier A HU37 IGKACTCS H3 II0YBBI HCPCFOHKOH C BOJSI-
HbIM NapoOM B CHJILHO KHCJIOH CPCIC I' ONPCACTACTCH MPH COLCP-
AAHI McHee 10 Mr/a B OTrolic KonopuMeTpupoBaiiicM no 1BCT-
O PCAKIHH C APOMOTPONCBOH KHCAOTOM YHYBCTBHTCJALHOCTL M-
toxa cocrasasgcet 0,005/100 r mousul OnpeaCACHN MCHIATOT AHU-
MCIIVIAHOKCAH 11 yPOrponny, 1aK KakK B NPOICCCC 3dTPHALICHUS
PacTBOPOB B CHJABHOKHUCIHOMN CPCAC NPOUCXOAUT I [JIPOJIILS, MIPH-
BoAsALHil K oOpa3zoranuio GopMa.bacruia IlosToMy aganlisin Me
TOJ TO3BOJISICT ONPEACJANTL JKIIL CYMMY CBODOAHOTO 11 C3s3all-
Horo (opMasibAcinia 1Ipy oTroHke M3 NOuBLI, KPpoMc PODMAJDL-
JNerujid, OYyAyT U3BJICKATLCH H APYIUC dAABACTHIABL, H3 KOTOPLIX
pearupyer ¢ \POMOTPONOBOM KHCJOTOH TOJALKO ameTands/CliiL
B KOHIUCHTPALUsX TOPAAKAa IpaMMoB B 1 Ji, OCTAJLHDLIC aJibJe-
AL onpeaencinio e MewanT ONpPCeAc/CHHIO lle MEWIAICT Tak

Ke 1JAH0KCAJb, YKCYCHIAsl KIC.10Ta R LLABEJAEBASd KHCJIOTa, aLe-
TOH H TJHHLEPII

Annaparypa u nocyna

oo Hleparonninin annapdl COCTOUT U3 KOAODLL JLis NCpLl OUKH
eMKOCTLIO D00 My HdC U (kI C KANCALUOI BOPOUKOHW 1 HIPSIMOLO
XOJOAHJIBLUIIKA, BCC COCUICHAY Ha UaH@ax

2 Tlpobupku cMmkoctnio D0 Mil ¢ Merkon — 20 M

3 Boasinasi 6aus

4 Qortomerp ¢ 3edclpiM cBeTodiLibTpom (A=070 MM).

5 KioBernl ¢ TOMMIINOH OOTHYCCKOTO CAOA O CM.

PeaKTHBBLI U PACTBOPM

[ CepHafl kHCTOT4, 42, KOHUCHTpHPOBaniasi, ya Bec [,84

2 Harpucesast conb \POMOTPONOBOU KICJOTEL, 2Y% pactsop

Pacropsitor 1 1 HarpueBod coJild XPOMOTPOIOBOIl KHCJOTHI,
yga B JUCTHJAJIIDOBAHHON BOJE, (DUILTPYIOT I1cpe3 1ebo 1blon
CKAQAuaThit OHABTP ¥ (PUALTPAT AOBOASAT AUCTHJJIMPOF AlllOH
pojiod 1o 50 M TIpuMCHsIOT BCCrja CBCKCIPHTOTOBJACHHBIH pa-
CTBOD

* Cepructiko J1 Y1 BHHM cellbCKOXO3SHCTBCHIOTO HCMOAB30OBAIINS CTOY-
HBlX BOA BoJsokekui onopusin nyHKT Mcetoauxka nepeneyarana u3 ¢6  «llpe-
AeJLHO AONBYCTHMLIC KOMICHTpAal(Hil AHMHYCCHHY peblecTs B nouse», M, 1980,
Ne 226480, orMQuCliloro B 4acTi ICCTHUHAOBL

00



3 dopmaibaernl  Craumapruvie pacisopnl  OcrhosHolt pa-
coicpaannem 0,020 vir/a HCHO, pabounnr pacrsop
0,001 mr/ma HCIHO

cTBOP €
¢ co,lepAdbHeEM

Ot160p 1n1pood

[TpoOul NOUBLI G1OUpHOTC A HOC OO Ha 1.ayouny 0-—20 ¢,
00—d40 cm, 40—060 v ¢ HOMOILBIO PYHLOTO Lo wCHroro Oypa
0 [OMCILJIOTCH B CKJAHKH C 11[)11111&m]}omuuuvm KpLiKdamn  Ho-
nyckaelicsi Apaiciiic HPOG ie 00.1CC CYTOK B XOJIOABSHEKC NPH
tevMpepaltype of 07C .0 o G, 1O Y ULIC TPHCTYHATL b dHAGIH-

3y HeMe/L1ChIOo

XOJi aHaJu3a

100 r CBCXACH 1OUBLI, H3 KOTOPOIl IPCABAPHTCADLHO VAa/CHDI
KOpELWKil 11 BO3MO/IIbIC IPUMCCH, MOMCULAIOT B KOJOY CMKOCTBIO
500 mst, npuiiBalor 300—500 My aucTiLIaHpOBanHOH BoAbl Ko.i-
6y NOMCULAI0OT B KOJIOOHAI PChATC/b, HPHCOCAHHSIOT XOJOMHAbIIIK
il IPOBOAAT OTrOHKY. OJHOBPCMCHIIO IIPOBOMAAT OHPC/C/ACIHC CO-
nepAKanus badalll B nousc. Colep.AHMOC hoJOLE HCODXOMIIMO 1IC-
pHOAUYCCKII TIEDEMCLINBATDL, UTOOLI II0YBa B KoJAOC He npuiexa-
pach, Koraa B npueMuuk otrouutcs 130—150 v JHCTHAMNUTA,
NePeroHUyo koadby oxgamjaior, jobasusior cuie 100 Ma aucTiga-
JHPOBAHHOU BOJABI 11 NPOAOJI/AAIOL NCPCIOHKY 10 TCX II0p, NOKA
00beM JUCTHJLISITA He coct1dnnL™ okoMo 230 vo Jueina.dasr mnepe-
HOCsiT B MepHyio Koady una 200 Mi 11 pa3faBisiiol BoJjOH A0
MC TKII

B tepmocroukne HPOOHPKI HAJHBAIOT 5 M. LLHCTILIIASITS,
0,5 M1 29 pactoopa HaTpHeBoil COAll APOMOTPOHOBOI KIICJOTLI,
O MJl KOHILCHTPHPOBAHHONH CEPHON KHCJHOTBI H BCC OTO NCPCMCLUII-
BaworT 1lpo6upku noMCLIAOr B KHOSUIYIO BOASIHYIO OaHiO Ha
30 wun. 3arcm copepanmoc npoGHPOK OXJId41al0T U pasGab-
Jda1or Bogon to 20 wmua. llocne nepemceulinBaniisi pacTBop KoJo-
pHMETDHDPYIOT ta PIK ¢ sCuGiniM CBCTOPIILIPOM B KIOBCTAX
C TOJHLHHOH ONTHYCCKOIO CALOH O CM

[TocTpoenue KanuOpoBouHOro rpaduxa

B psix npobupoxk Habupaior no 5 MJa 06pasnOBLIX PACTBOPOB
¢ KouucHrpauneii 0, 0,0125 0,025, 0,050; 0,100; 0,150; 0,200;
0,250 mp hopmanbaernga B 250 ma  [ust oToro B MepHbie KOJOB
M4 100 ma naseaor 5, 10, 20, 40, 60, 80, 100 ma paGouero
cidilapiuoto pacisopa (0,001 mr/ma) u pasfaBisiioT OF1OHOV
13 KOuIpoasHon npobni o Merku, Jlajce 1HOCTYHalor kakK 1 Hpk

ol



aHadnise npobul. [To nokasanusm ®IKa cTposT KaaHOPOBOUHYIO
KPHBYIO 3aBHCHMOCTH CBCTONOMNIOULCHHSI OT KOHUEHTpaudd ¢op-

MaJbaclriijia.

PacyeTr adaausa

Coxcpxatue dopmanpaeryga X 8 Mr/100 r noyBbl BLITHCALIOT

a- 100

no hopmyJc: X= e

{
a — KoHilclTpalus ¢dopMmaibreringa, HafigeHuas 110 Kaanbpo-
BOYHOMY FPaQHKY;
H — HaBCCka NOUBbI, B3ATas JJs ONpPCAeJeHHs B T B NEPCCYETC
1a a0COJIOTHO CYXYIO HOUBY;

100 — kosddnyueHTt uepecvera #a 100 r noyskl

O6bemHbll MeTO,
purHuun ¥ XapakTepUCTHKA METOAA

O0beMHBLIH MeTOJ ONpCACAEHHS (PopMaabieriia B fNOYBE OC-
HOBAH Hg B3auMoLclcTBHH KapOOHHJABLHBIX COCAHUCHUH (abje-
(HA0B H KETOHOB) ¢ COJSHOKHCALIM riApokcunaMunom. Ipu atom
0OPa3yeTCsl OKCHM 1 BBLIJACJASICTCH COMMHAN KHCAOTA B KOJIHUCCT-
BE, SKBIBAJCHTHOM B3SITOMY aJbieruay. Pearuusi aas ¢opMads-
ACTHAa HPOTCKACT M0 YPaBUHCHHIIO:

H y!

\ N
C=0+ NH,0H.HCI C=NOH+H,0+HCI

/
H/ H

Obpasyrmouiasicss cosHas KHCJIOTA ONpeaessieTcss THTPOBaHH-
CM IQJIOQULIO B MPUCYTCTBIH CMEUIaHHOro uHAHKaTopa. HvBCTBH-
TeawliocTe Metoja o Mr/l100 r nousnl. OnpegedeHiiio e MeWaOT
APYTHC aJibJerijibl, (PEHON H MCTHJIOBLIH CIIHPT.

Annaparypa ¥ nocyaa

Konba neperonsas emkoctsio 0,5 1 co uingoM.
XOJOJHABHHK JIubixa co muindoM

Hacaaka x konGe ¢ asymsi wandami

Kottnueckay koaba emkocTbio 250 Ma 405l npueMa OTrOHHOM
ACHJIKOCTH
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KoabonarpepaTteap HoH 3IJCKTPHUECKAsT [HTKS ¢ acOeCTOM.
BiopeTka /sl THTPOBAII 114 o0 M.1,

PCaKTHBbBl H PACTBOPLI

[ Cossnokicanii THApoxeniamin [ pactsop.

o Eakui matp, wid, 0,IN 1 0,0IN pacropw

9 Camelnanibiil AHANRATOP {METANDPANAL |- METAATNOBAR TINDL
P :1)

O16op npo0 NMpon3BOAUTCH TAK JKC, KakK W g Olpelescuus
hopMAILACTILLA KONOPUMCTPHUCCKIM MCTOAOM.

X0/ aHaJu3a

[pejaBapurebHasl NOATOTOBKa npob sl aHajiH3a 3aKJroya-
orcsi B OTrolike (OpMAaNbACIILA B CHJBHOKICJOH Cpele 1o Mc-
TOLHKE, aHaJlorHuHoll ¢ KOJIOPUMCTPHYCCKIM MCTOAOM. B KoIu-
qeckylo Konby Ha 250 MJ miomeuialor 90 av orroHa, mproaBisIoT
(—8 Kamejp CMelianiioro HHAHKaTtopa 1 Henrpamisylor 0,1N
pacteopoM NaOH jgo scienoro usera. 3arem npuansaior 10 mu
| 9% THAPOKCHJIaMIIIa H OCTABRJSHOT CTOSITL 30 MIHYT HPH KOM-
natuoit Temicparype. PacrtBop npu 3ToM OKPAWEBACTCH B PO3O-
BLll nBeT BeJsieacTsie obOpasoBailist csobomuod KHcaoTol. OgHo-
BPCMEIIO TIPOBOJIITCH XOJOCTON ONDBIT ¢ OTTOHOM H3 KOHTPOJIb-
nofi npoOol. tepes 30 MHHYT HCHBITYCMYIO I KOHTPOJIBHYIO TPO-
oer Tutpyior 0,0IN pactsoponm NaOH o nepexoja po3oBod 0Ok-
Packi B 3CJHCHVIO.

Pacuer aianausa
(a ~B}-0,01-30-100

H

X =

rac X — coacpxaiine Qopyaavierunaa, mr/100 r nousn;

a— ma 0,01 u p-pa NaOH, nowmejawne ud THTPOBATHC JIC-
HLITYyCMOIT 1POOLL;

p—wmua 0,01 u p-pa NaOH, nowesurero na THTPOBAHIIC KOH-
TPO.1bI10IT 1POOLL;

0,01 — HopMadbiocTs NaOH;
30 — KOO GMHILUCHT JIsI epeciueTa ¢ Mr-aKB. Ha MI [LIst Gop-
MAJILJICT LT &
100 — KO3 (pdrwiedT Aas nepecuera na 100 r nounnr;

[T —napceka aGcodioTHo CYXOil TOYBDLI, B3sITAY Ha ONpPCe/ic-
HHC, T

%



OnpepedieHue BAAKHOCTH NMOYBDI

[Ipu uccaenoBaHuu nousbl Ha coAep:kaliiic BPEAHBIX HPHMC-
CCH BO3HHKACT HEOOAOAMMOCTL oupeldescils ¢¢ BJAamHOCTH
B stom cayuac 1,5—50 r nouBbl noMelialoT B CTAKaAHYHKH, J0-
BeJCHHBIC A0 TOCTOSIHHOTO BCCa M 3aKPBIBAIOT Kpblilkama Jas
PAMHHCTBIX, BBICOKOTYMYCHBIX NOYB € BLICOKON BJAAKHOCTLIO HAO-
crTaTtouHa HaBecka Maccou 10—20 r, mus JCTKHX QUYB C HEeBLICO-
KON BJaaxkiocTbio 40-—00 r Macca HaBeCOK ODPIAHOICHHDL X IOUB
BapbHPYET B WIHPOKHA npeaenax oT 15 xo 50 r B 3aBICAMOCTI
OT BJAax»mHOCTH nouyBH. OnpejeseHUe BLITOAHSIOT B JABYXKDAaTHOM
MOBTOPHOCTH, B3IBCUIHBAIHC BBINOIUAIOT € NOIPCIIIOCTHIO HEe 60-

jgec 0,1 r Crakalvik ¢ npo6oil OTKRPLIBAIOT H BMCCTC C KL GIIIKOH
DOMCIAIOT B CyWHJsbHLIl wmikad Harpesawr npu remncparype
[0562°C. 3atuncoBanlinic 1nouBbl arpesawr upu 80+£2°C B Te-
qyeHue 8 uacos. I[lpu 106:£2°C necuausie NouBbl BBICYLIHBAIOT
B TCUCIHHe 3-X U, OCTaJbHDIC B Teyenne O u llocaeiuyiom ce Bii-

CYLIHBAHUC NPOBOAAT B TCUCHiC | 4 ass necdanblx noye H 2 y
JJIst OCTaAbULIA TIOUB

Ilocsic Ka/waoro BLICYIUHBAHHSI CIAaKAHUHKH C TOYBOM 3J1KpPbl-
BAJOT KPBIUIKAaMH, OXJazK1naloT B 3KCHKATOPE C XJOPHCTBIN KaJb-
IIHCM ¥ B3BCIIMBAIOT ¢ NMorpewmHocTtiio ne 6osec 0,1 r B ieymi-
BAHKHST U B3BCIUUBAHUA TPCKPAULAIOT, €CJl PA’3NOCTh MCH Y [10B-
TOPHLIMU B3BeCUI .BaHHAMI He npesbimact 0,2 1

Biia/KHOCTL mOUBBl W B NPOUCHTAX BBIYHCASIOT 10 (HOPMY.IC

i —Mp
\U:— * 100 OAJ

Moe—~—11

rJiC Mt — Macca BJAXKHOM MOUBBLI CO CTAKAHUMKOM Il KPbLil KO, T}

My — MAacCca BbICmeIIHOﬁ HOUBLI (O CTAdRJANIYUKOM H KDDLIHL-
KOII, I';

M — MACCd NVCTOrO CTAKJdH'UHKA C KPBIIKOIL, T

Beryncoenne W npoussoasat 1ounocinio 0,1%  Honyctumnice
DACAOXM ACHISA JABYA DapasiaciibHuix onpeacaciu 10Y% ot cpei-
HCPQ APHGMCTHYCCKOro INOBTODUBIX oupepegcHUd [Ipu pacxomk-
JCHIIN PEe3YJbTAaTOB JIBYX IapaulicibHbiXx OoJiee, ueMm ua 109%,
CJAEAYCT YBEJAHUKWTb KOJHNYCCTBO ONPCResCHuN A0 TPpCeX u bodee,

oOpaTiiB OBLILICHIOC BHHMJHIC Ha COOMOICHUC NpaBus 0TOOPJ
cpeict upodH,

pir ncobxoanMocTir NPOBCACHIA ICPCCYCTa € BOSAY.UNO-CY
NOI1 11OUBLI 1A 20COJIOTHO-CYNYIO ONPCACACHIIC THIPOCKOVTYEC WO
BJAAMKIOCT MPOBOJSIT TAKKE hd¥ ONHCAHO BhILUC,
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Tunorpadus MunHCTEpCTBa 3/paBOOXPaHEHH CCCP



