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CVISHLHOTO NOKA333aTANG nNornonieuy

MPABHJIA NNOJIb30BAHHA
®APMAKONEAHbIMH CTATbSAMH

Temneparypa. Eciu npu o6o3HauenHH MJIOTHOCTH, PacTBOPH-
MOCTH H B JPYTHX CJydYasiX, KOrJa HMeeT 3HauyeHHe Temmeparypa,
OHa He YKa3aHa, TO MNOAPa3yMeBAIOT TeMIEPaTypy 20° C.

Iloa «xononHO#», «npoxJaaHOH» MOApPa3yMeBaIOT TeMuepaTy-
py or 12 po 15°C, nox «temjoi» — ot 40 mo 50° C, nox
«ropstuefi» — ot 80 no 90° C, noa «komHaTHOH» — oT 18 mo 20° C.
TMon Temnepartypoili «BOAsiHOH GaHW» MOAPa3yMeBAlOT TeMmepa-
TYpy oT 98 no 100° C.

Pactoputean. Eciu sl pacTBOPOB He YKa3aH PacTBOPHTEb,
TO MOAPAa3yMeBaiOT BOMHBIE PAaCTBOPSHI.

[Mon nHaspaHueM «Boja», eciu HeT OCOGLIX YKasaHWid, cieayer
TOHAMAaTh AHCTH/VIHPOBAHHYIO BOAY.

[Tox HaspaHWeM «CmUPT», eciu HeT OCOGLIX yKasaHwi, cae-

YeT [IOHHMATb STHIOBbIA CIIHPT, NOL HA3BaHHEM «3(HP» — NAH3TH-
JIOBBIH 3dup.

Iipu onpenesneHud cnupta B JIeKapCTBEHHbIX Npenaparax MO
NPOLEHTOM MOAPA3yMeBalOT O6BEMHBIH NMPOLEHT.

Pacreopel. 1loJ NpHHATBIM cnocoG6oM 0603HAYEHHS KPelocTH
pacTBopoB 1:10, 1:2 u 1. A. caenyer noapasymesaTh coAepKaHHe
BECOBOH 4aCTH BellecTBAa B YKa3aHHOM oGbeMe pacTBopa, T. e.
NpH mpurotosjeHHd pacrtBopa 1:10 caeayer 6patb | r BeuiectBa
W pacTBOpHTessi 10 mojyueHHs 10 MJ pacTBopa; HpPH HPUTOTOB-
JIeHHH pacTBopa 1:2 cnenyer 6path | r BelwecTBa U pacTrROpHTENs
[0 MOJIyyeHHs 2 MJ pacTBopa M T. 1. . T

E.C.IIH KOHIeHTnDANug nnr‘n‘nepee n

<1 ROHLCHTDAlUMH pacTs

H YHCTOTBHI, NPH OIpeJeJIeHHH BeJH

=

YACJABHOTC [10KasaTedad HOTJ/ICUICHHUA H
clefyeT noppasymes

Tox o6osHauenn

Mounexyasipuas macca. MoJiekyssipHble . Maccsl ONMCAHHBIX B
¢dapmaxonee CoelHHeHH PACCYHTAHBI N0 TaG/AHIe OTHOCHTE/bHbiX
aToMHbIX Macc 1975 r., npHHATOR MeXKiLyHAapOAHBIM COIO30M I10
TeopeTHueckod M mnpuknagHol xumuu (IUPAC) u ocHoBaHHO#H
Ha wKaJe yraepopaa-12.
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Ecan monekynsipuasi macca uuxe 400, npuBoasaT ABa JLecs-
THUHBIX 3HaKa, ecad Boile 400 — oxMH NeCATHUHbIH 3HaK.

Tounan wapecka. «TouHasi HaBecka» O3HayaeT B3BeliHBaHHe
Ma aHAJMTHYECKHX Becax ¢ TounocThio o 0,0002 r. Ecan ne
yKa3aHO «TOUHAs HaBECKa», TO HABECKYy cjelyer 6paTb C TOU-
noctbio go 0,01 r.

NocrositnHaa macca. TepMHH «MNOCTOsIHHasi Macca», HCNoJb-
3yeMblii B CBSI3H C ONpeJeJeHHEM NOTEPH B Macce MPH BHICYLIH-
BAHHH WJH TPH ONpele/]eHHH cynbdaTHON 30Jbl, O3HAUAET, HTO
pasHMLa B Macce MeXay ABYMsS MOC/Hel0BATeNbHBIMH B3BELIH-.
pauuAMH He npesbimaer 0,0005 r; BTOpOoe B3BeWIHBAHHE MPOH3-
BOJST MOCJE JONOJHATENLHOTO BhICYLIMBAHHS HJIH COOTBETCTBEHHO
NpoxaJiUBaHHA B TeueHue | 4.

3anax. UcneiTanue Ha OTCYTCTBHE 3arnaxa B fipenapare fpo-
M3BOAAT c€pasy mocje BCKPHITHS YIaKOBKH. 1—2 r npemapara.
PABHOMEPHO paclpelesiioT Ha YaCOBOM CTeKJe THaMeTpoM 6—8cm
W uyepe3 2 MHH ONpeNeNsloT 3anax Ha PacCTOsHUH 4—6 cm.

Kanaemep. [isi oTcyeTa xamnejb cJaefyeT NPHMEHATh CTaH-
AapTHBIA Kamjemep, Aaowuid 20 Kaneab BOAB B 1 ma npu 20° C.

TMpeaeaw copepxannus. Eciu B pasnene «KosuuecTsennoe on-
pefesieHHe» /sl HHAMBHIYaJbHbIX BelleCTB HE yKasaH BEpPXHHH
npejes CONePKAHUS, CleNyeT CUHTATh, UTO nocJelHH# cocTaBiasAer
He GoJee 100,5% omnpenessieMOro BellecTBa.

B Tex cayuasix, KOrja cOJlepXaHde BellecTBa B Inpenapare
BEIpaXKaeTcs B MepecueTe Ha CyXoe BEILeCTBO, CJA€AyeT NMOHAMATD,
YTO MOTepsl B Macce MPH BbICYUIHBAHHMH OfpeJleieHd TeM METOLOM,
KOTOPHIfi OMHCAH B COOTBETCTBYIOLLEH 4acTHOH cTaTbe.

[lpu ompeneneHu# [eACTBYIOIIHX BeLIeCTB B JIEKaPCTBEHHOM
DACTHTEJHHOM Chipbe pacyeT MPOU3BOAAT HA a6CoNIIOTHO CyXoe
BeLIEeCTBO.

Kouwrpoanhuil onbit. 101 KOHTDOJIbHBIM ONMBITOM MOApa3yme-
BAlOT OTIpejiesieHue, NMPOBOJHMOE C TeMH XKe KOJMYeCTBaMH peak-
¥ B TeX e ycjoBUsIX, HO Gea HCMLITYeMOTO npemapara.



EAWHHALDbI UIBMEPEHUSS U COKPAILEHHUS,
NPUMEHSAEMBIE B l‘OC)’)lAPCTBEHHOH

(DAI’MAK i1EE CCCP

B I'® XI ucnonpsoBadbl HAHMEHOBAHHA H CPlMBOJIbl eJHHHIL
i€peHH uxclKIiy'napO).mun CHCTeéMbi €JHHHIL \bn; HPHHﬁTOﬁ
1960 r. XI I‘eﬂepa.nbuou KOH(bepeHuneu M0 MepaM H Becam
(T'KMB) n yrounenHo#t na nocienylowunx 'KMB, a takxke BHe-
CHCTEMHBblE e[HMHHIBI, AOMycKaemble K IIDHMEHEHHIO HapaBHe C
epunauamMu CH, M elMHHLBI, BPEMEHHO [OMyCKaeMble K IpHMe-
HEHHIO.

B I'® XI vcnonb3yorest clefylouine MHOXKHTEJAbHbBE PHCTaB-
KH, KOTOpble yKa3blBalOT HAa [eCATHUHble KpaTHble H JOJbHbie

enuHuubn CH.

rura (I) 109 E
wera (M)  10° AHHHIB MACCHl
3
KHI0 ((K)) 100 Kr — wunorpamm
rekto (r 10
r — rpamm
1
Aeud ({l}\ 19:9 mMr — MHJLrpaMm
CanTH (C) v~ MKI — MHKpCrpamm
—3
MHE (M) 10 Hr — HaHorpamm

MHKDO (MKk) 107

HaHO (H) 10— E
ko (1) 10-12 JMHHNB BpEMEHH
cyT — CYTKH

EnuHHUB DAMHB 4 — yac

M — MeTp MHH — MHHYTa

M -— CaHTHMETp CeRyHja

MM —_— P"ﬂ’w'h'“‘xt-ie".'p MC — M'rhwuiCeK‘jHﬁa

MKM — MHKpOMeTp MKC — MHKpOCexyHaa

HM — HAHOMeTp

Eaunuua oénema (BMecTMocTH)

a e Jm'rp = 1000 cv®
M — Mu

MKJ — Mquonmp=O,001 om®

Enuunum pasiaenun

Kila — KHJIOTacKadb
Ila —— Hackajlb

EaWHHUB TemmepaTypnl

K — Kenbsun
°C — rpanyc Lleabcus

EnHHHUbB PAJHOAKTHBHOCTH

I'bk — rurabekkepeab

= 27,03 MKu
Mbk merabekkepeab=

= 27,03 mMxKu
Bk Sexkepeas=27,03 nKu
Kn — kopu=37 FBK
mKn — wmuaaukiopn=37 MBk
MKKH — mukpokiopu=238 kbx

EABHHUB CHAB 3JEKTPHYECKOro TOKA

A _— amnen
A amnep

MA — MUJJIHaMIIep
HA — HaHoamIep

EANHKUD IAEKTPRUSTKOTO

NoTeHUHana
B — BOJbT
mB — MHJJIHBOJBT

EauHHLA 9A€KT H‘ICCKOI‘O

Om — OM
M. M. — MoJieKyJsipHas macca
Mo  —— KOIM4EeCTBO BeliecTsa



®HU3HYECKHE METOAbI AHAJIU3A

ONPENEJIEHHE TEMIEPATYPbI NJIABJIEHHUSA

INox TemMnepaTypoil nuaBJjieHHs BELIECTBA MOAPAa3yMeBAiOT HH-
TepBaJ TeMIepaTypbl MeXAY HauajJOM NJaBJEeHHS — MOSBJACHHEM
MepBOH Kam/id XHAKOCTH M KOHLOM IJaBJleHHS — MOJHBIM Tiepe-
XO[OM BelleCTBA B XKHIKOE COCTOSIHHE.

[lpuBenennble B uyacTHBIX CTAaTbAX ¢(apMaKkoNeH HHTEPBAJbI
TeMIepaTyp MJaBJeHHsl yKa3biBalOT Ha TO, uYTo Habaopaemas
TemrepaTypa IJaBJeHHs NAaHHOTO Npenapara AOJXHa HaXOAHTb-
Csl B YKa3aHHBIX Npejie/lax, PH 3TOM HHTEPBaJ MEXIYy Hayajom
H KOHUOM IJaBJieHHS] He poJikeH npeBbiwath 2° C. OtTaenbHbie
OTKJIOHEHHSl OT 3TOrO MHTEpBaJja JOJIKHBl ObITh yKa3aHbl B 4acT-
HbIX CTaTbAX.

B cayuasx HeueTKOro HauaJja WJHM KOHIA IIABJEHHS OTJeJb-
HbIX NperapaToB BMeCTO HHTepBa/Ja TeMNepaTypbl [MJaBJeHHsA
MOXXHO OMNpe/eJiATb TOJbKO KOHel MJaBJEHHS HJH TOJIbKO HauyaJo
nsasienuss. Torja npHBelleHHBIH B UYACTHBIX CTATbsiX HHTEpBaJ
TeMnepaTypbl [MJaBJEHHS YKa3blBaeT, YTO HAYaJO MJABJEHHS
(MJIM KOHel TJIaBJeHHst) JOJXKHO YKJIaJblBaTbCA B 3THX Mpeleax.

Hns BewecTB, HeyCTONYHBBIX MPH HArpeBaHWH, ONMpPEAENSIOT
TeMnepaTypy pasJiokeHus. TeMmepaTypoii pas/ioXKeHHsl Ha3blBaloT
TeMIepaTypy, NpDH KOTOPOH NPOUCXOLHT pe3Koe H3MEHEeHHEe Be-
ecTB (BCINEHHBAHME).

B saBucuMocTH OT (H3HUECKHX CBOHCTB BEIECTB CJeyeT
NPHMEHATb OAHH H3 HHJXKENPHBEJEHHBIX METOLOB OIlpeeJdeHHs
TeMIepaTyphbl MJaBJeHHs.

Meroapl | U la — pas TBepABIX BelecTB, JIETKO MpeBpalliae-
MbIX B IOPOINOK: YCTOHYHMBBIX NPH HarpeBaHuu (merox 1) u me-
YCTOHUHMBBLIX MPH HarpeBaHuu (merox la).

Metoanl 2 M 3 — a5t BelllecTB, He PACTHPAIOULKHXCA B MOPO-
LIOK, KaK XKHDBI, BOCK, napaguH, Ba3ejHH, CMOJBI.

Jasi onpejesneHHst TemmepaTypbl MJasieHHs [0 MeToldam |,
la u 2 monyckalotess aBa npu6opa.

1. «ITpubop.ana onpeneneHust TemMnepaTypbi MIaBJEHHS C AHA-
nas3oHoM - k3Mepenuit B npegenax ot 20 go 360°C» (IITII) ¢
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3eKTpuueckumM o6orpeBoM. [IpuGOp COCTOMT H3 CJAEAYIOLIHX uac-
Ten:

1) ocHoBaHHe CO IIHTKOM YOPaBJjeHHA H HOMOTPaMMOH;

2) crexasuumil Gnok-Harpepatelb, 00orpeB KOTOPOTO OCYy-
LLeCTBASETCS KOHCTAHTAHOBOI NMPOBOJIOKOH, HABUTOH GHMHIAPHO;

3) onruuecxce npucnocoGrenne (FOCT 7594—75);

4) npucnocobJieHHe QA YCTAHOBKH TEPMOMETDOB;

5) npucnocoG/icHHe Qs YCTAHOBKM KanmHJIAPOB,

6) TepMOMETp YKOpOYeHHblHi ¢ lieHo#l paenenust 0,5° C;

7) WMCTOYHHMK HarpeBa (3/eKTpHU&CKui oGor ;

8) xanuaasipel aauHoH 20 cm. .

II. Bropo#t npHOOp COCTOHT H3 CJEAYIOWHX HacTen:

1) KpyrnoaoHHas Konba M3 TePMOCTOHKOrO CTEK/JIA BMECTH-
mocTbio oT 100 mo 150 MJj; AJHHA ropJa KoJObl 2U CM; AHaMETP
ropaa ot 3 10 4 cm; )

2) npobupka M3 TEPMOCTOMKOrO CTeK/a, BCTaBjleHHas B KOJAOY
H OoTCTOAIAs OT AHA KOJOBl Ha PAacCTOSTHHM | cM; AHaMeTp npo-
6upkn oT 2 10 2,5 cMm; ) )

3) TepMOMeTp pPTYTHbli CTEK/SIHHBIH YKOPOYEHHbIM C LEHOH
neaenns 0,5° C;

4) MCTOUHHK HarpeBa (rasosasi ropeska, 3JeKTpHUecKHH 060-
rpes);

5) Kanuaaspsl. X

Koa6y HamonnsioT Ha °/4 ofbema Iiapa COOTBETCTBYHOUieH
JKHIKOCTBIO;

1) sasenunoBoe Macao (FOCT 3164—78) uau XHAKHE CHIM-
KOHBI;

2) koHueHTpHpoBaHHas cepHas kuciora (FOCT 4204—77) —
JUIS BELLeCTB ¢ TemmepaTypoil miasaenust oT 80 mo 260° C;

3) pactBop 3 uacTedl xanusi cyabgpara (('I'OCT 4145,74) B
7 wuacTAx (MaccoBblX) KOHUEHTPHPOBAHHOH CEPHOH KHCJOTHI
(TOCT 4204—77) — AJs BeWeCTB C TeMNepaTypoH IJIaBJCHHS
biuie 260°C; i

4) AMCTHANMPOBAHHAA BOJAA — JJIsS BELIECTB C TEMNepaTypoH
naasaenns Huke 80°C.

Wi O

Mpumeuanns . Creknsinnbie TpPyOKH, H3 KOTOPbIX BBLITATHBAIOT Kamia-
AP, JOJKHbl ObITh BBIMbITHI H BbicylleHbl. KanH/jasphl COXPAHAKT B 3KCHKA-
Tope. )

2. Tlps NPHrOTOBJEHHH pacTBOPA Kajusi CyJbaTa B KOHLEHTPHPOBAHHOH
CEepHOM KHCJIOTE CMECh HHIPEAHEHTOB KHMATAT B TeueHHe 5 MHH NpH SHEPrHIHOM
nepemeiuMBatuy IIpH HEJOCTAaTOYHOM TEPEMEWIHBAHHH MOFYT o6pa3oBaTbCcsi iBa
C/I0S, B Pe3ys TdTe Yero MOXKeT NPOH3OHTH 3aKHIAHHE CMECH, NpHBOAsUIee K
B3pbIBY.

Bo BpeMs - apeie/ieHHs TeMnepaTypbl IIABJEHHA KOJAGa H NPOGHPKA AOJKHBI
6bITE OTKPBITHL.

Metonnka onpeaetenusi. Meton 1 u la. Ecin B 4acTHbiX

CTaTbsiX HeT APYTHX YyKa3aHHH, TO QI BNEHMOEaB S LU LCTB v

HEO~l320 €10} BELULECTS
cymat npu Temnepatype ot 100 mo 105°C5 IRl 204 s
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IKCHKAaTOpe Haj CepHOH KHCJOTOH B TeueHue 24 u. Jlwobble apyrue
yCJIOBUS A0JIXKHBL GbITE YKa3aHbl B UAaCTHBIX CTaTbsiX. BrIcyueHHoe
BELIeCTBO NOMELLAIT B KamWijisip, HMelomuid auametp ot 0,9 1o
| MM M ToaiinHy cTedks oT 0,1 1o 0,15 mm, 3anasiHHbIA ¢ OAHOTG

KOHIA.
Ipu naasnenuu B npubope TITII pnuna kanuaasipa AOJMKHA

6biTe 20 cM, B caydae BTOporo npuGopa — or 6 no 8 cm. Jlas -

yﬂﬂOTH"“H!‘a BeUleCcTBa Kanuaaap Mnnrnkpa'rnn ﬁpm‘mm- B CTEK-

JASIHHYI0 TPYOKY BbicoTOH He MeHee 50 cM, MOCTaBJIEHHYIO BepTH-

KaJjbHO Ha cTekJac. BoicoTta csog seliecTBa B Kanuisgpe AQKHA

6bITb 0KOJIO 3 MM. Kanuaisip ¢ BELIECTBOM COXpPaHAIOT A0 Hauajaa
ornpefesieHdsi B 3KCHKATOpe.

Bo BHyTpeHHIOI0 MPOGHPKY BTOpOro mpuGopa NoMeuaoT Tep-
MOMeTp TaK, uTOObl KOHEL ero OTCTOfAJ OT AHa lipobupku Ha 1 CM.

HarpeBanue B o6oux npr6opax NpoBOAAT cHadyana GbICTPO, a
3aTeM PeryJHpyloT ero Tak, utoon 3a 10°C no Havasa wias/ienus
6bl1a JOCTHTHYTa HEOGXOAMMAs CKOPOCTb MOABEMA TeMNepaTyphl,
yKa3aHHas HHXKe.

3a 10°C 10 oxuMaaeMoro Hauaja MJaBJeHHsl KalmWIsp C Be-
leCTBOM BHOCAT B NMpHOOpbl (MepBblii HIH BTOPOH) TakuM obpa-
30M, 4TO6Bl 3amMasiHHbIi KOHEl €ro HaXOJHJICA Ha HHXKHEH 4acTH
CTOJIMKA, PACHOJOXKEHHONH HAa YyPOBHE Cepe/iMHbl PTYTHOrO IIapHKa
Tepmometpa. [IpH NaBjgeHHH BO BTOPOM IPHOOPe KANMMJISIP 10J-
JKeH OblTb pacnosioXkeH TAaKUM 0oGpa3oM, 4ToGbl 3aNasiHHBIH €ro
KOHel| HaxOo/MJCA Hd cepelHHe PTYTHOrO IIAapHKa TepMOMeTpa.

IponosxaloT HarpeBakue CO CKOPOCTHIO:

— LAJA BELecTB, NJaBsIIKXCs Mo MeToAy 1, nmpu omnpenene-
HUM Temnepatypsl muasnienusi Huxe 100°C — co CKOPOCTBIO OT
0,5 1o 1°C B 1 MHH; [IpH ONpefeseHHH. TeMIlepaTyphbl MJaBJIEHHSA
or 100 go 150°C — or 1 go 1,5°C B | MHH, NpH oONperesNeHHH
Temneparypul miiasienus suime 150°C — ot 1,5 g0 2°C B | MuH;

— i BeulecTB, MJaBslIMXxcsa no Mmerony la, — ot 2,6 no
3,5°C B | MHH.

TIpoBOAAT HE MeHee ABYX OlpejlesieHuil; 3a TeMneparypy niaas-
JIeHHs1 IPHUHHMAOT cpelHee apHdMeTHUECKOe 3HaUeHHe HECKOJIbKHX
onpejesennii, MPOBEAEHHBIX B OJHHAKOBHIX YCIOBHSIX H OT/IHYAIO-
HMXCH APYT OT Apyra He Gojee uem Ha 1°C.

B ciyyae pacxoXAEHHH NPH OnpejleieHHH TeMNepaTypsbl Mias-
JIEHHS] Ha Pa3HbIX MPHGOPAX B YaCTHOMN CTaTbe JA0JKHA ObITb MpH-
BeJeHa TeMIepaTypa IJIaBjeHHsl HA KaXaAoM mpuGope.

Metoa 2. a) Jlasi MSIrKHX BeLIeCTB: KalW/UIsp JUIMHOH
20 cM TmpH UPMMEHEHHH NepBOro npugopa u ot 6 a0 8 cm — npH
pHMeHeHHH BTOPOTO NMPUGOpPa M BHYTPEHHHM jpuamerpom ot 1 a0
2 MM, OTKpPBITHIl C 0GOHX KOHIOB, NMOTPYXKAIOT B BELIECTBO TaK,
YTOGBl OHO 32MOJHHJIO HHXXHIOK YacTb Kanmujiaspa ¥ ob6pasosano
coit BeicoTOfl OKoso 10 MM.

6) Ilasi TBepAbIX BEILECTB: HCMBITYEMOE BELIECTBQ paciuiaB-
Af0T Ha GaHe MpPH BO3MOXHO 6ojiee HH3KOH TeMmieparype, Tiua-
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Puc, 1. TTpuGop st ONIpene eH sl TEMIIEPATYPBI M114BICHHS (0OBACHEHHE
B TRKCTE).

TeJbHO NEepeMeLIHBalT, HaOMPAlOT €Fr0 B KanHJUIAp, KAK yKa3aHo
BhILIE (CM. MeTO] 2a), W ocTaBJsloT npH Temneparype 0°C B Teue-
HHe oT | jo 2 u.

C 3anoJHEHHBIM TeM HJH JPYTHM CHOCO60M KallHMJIApoM
NPOBOASAT OMNpejle/ieHHe TeMIepaTyphl I[UIaBjienus no merony 1.

3a temnepatypy I1aBJCHHS NDHHHMAIOT Ty TeMIepartypy, IpH
KOTOPOH CTOJIGHK BellecTBA CTAHOBHTCH JKHMIKHM, 1I0JHMMAsCh B
HEKOTOpbIX caiydasix no Kanuasipy. Ilposonst He meHee ABYX ompe-
JeJeHHi. 3a TeMneparypy IUIaBJeHHs] IPHHMMAOT CpejlHee 3Ha-
yenHe. PacxokjeHHe MeKjay ABYMs OlpelleseHHsiMH He L0JDKHO
npesbimarb 1°C.

Metoa 3. lpu 3tom Merole HPHMEHSIIOT TEPMOMETp THIia
Yoeanone (FOCT 400—80 E). Oupejenenne HpOBOAAT Clelyio-
mumM o6pasom. Yameuky 1 (puc. 1) 3anoinsior HCCjleAyeMbIM
BelllecTBOM, H30erast 110 BO3MOXHOCTH IIONAJAHUA 1Y3bIPbKOB
BO3/yXa, H BCTABJSIOT ee B HHKHIOW UacTh 1WIL3BL 2 )0 yHopa.
Pryrublil WwapHk TepMoMerpa 3 lIpH 3TOM 1OrpyiKaelcsi B Bellle-
CTBO, H3JIHLIEK KOTOPUTO BBLIAB.IHBaercst yepes GOKOBblE OTBep-
cTHS 4 ruab3bl. TlocienHion TuareibHO HPOTHPAKT H TEPMOMETD
HoMmelwalor B npoGupky 5 momuoi or 19 1o 21 ¢m 1 quameTpom or
4 10 4,5 cM C moMOWbI NPOGKH € Hpepe3oM Takum 0o0pasoM,
yTo6Gbl HHXKHSISI 4acTb YaUIEYKH OICTosiia OT jAHa UpOGHPKH Ha
2,5 cMm. TIpoGUPKY YKPeIJisiluT B BEPTHKA/ILHOM 10JIOXKEHHH B CTa-
KaHe 6 Tak, 4TOObl OH4 ObLIA NMOCPYXKEHd Ha /3 B BUAY W HHXK-
HHt ee KOHeLl PH 3TOM OTCTOSJ OT JlHa ctakaHa Ha 2,5 cm. Haum-
HAIOT HarpeBaTb MPHGOP IPH NOCTOSTHHOM TepeMelMBaHHA XKHI-
KOCTH ¢ TIOMOLIbIO Mewajkh 7. Korna temneparypa 6yner na 15—
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20°C HUXKE 0XKH[AeMOH, peryJHpyiOT HarpeBaHHe TakHM o6pa-
30M, uTo6bl TeMnepaTypa noguumanace Ha 1°C B 1 mun. 3a tem-
nepaTypy NJaBIeHHS NPHHHUMAIOT TeMIepaTypy, MPH KOTOPOH M3
oTBepCcTHst 8 ynmajer nepBasl Kamis PacH/aBJeHHOTO BELEeCTBd.

[IpoBonsit He MeHee IBYX ONpejie/leHHH; 3a TeMnepaTypy mjaB-

B COCYJe, KHAKOCTb B KOTODOM AOJI)KHA HMeTb TeMmmepaTrypy Ha
5°C HuKe OXKHAAEMOH TeMIepaTypbi 3aTBEDAEBaHHA.

Ipy NOCTOAHHOM TepeMelIMBAHHH HCMBITYEMOrO BellecTBa
oTMevaoT Temmeparypy kaxjaele 30 c. Brauyane mpoucxoaut no-
CTeNeHHOe TNOHH)XeHHe TeMmepaTrypbl, 3aTeMm, MpH MOSBJIEHHH

JIeHHsl IPHHUMAIOT CpeiHee 3Ha4yeHHe. PacxoxieHne Mexay ABYMs
onpeneleHHSMH He JOJDKHO npeBbiwath 1°C.

Temnepatypoil 3aTBepieBaHUSI HA3bIBAIOT HanGoJsee BBICOKYIO,
OCTAIOLYIOCS] B TeueHHE KOPOTKOrO BDeMeHH TMOCTOSIHHOH Temre-
paTypy BO BpeMs Mepexoja BellecTBAa H3 >KMIKOTO COCTOSIHHA B
TBepAoe. .

Onpepenenne nposoxsat B npubope (puc. 2), cocrosimieM H3
TOJICTOCTEHHOH npo6upkd 1 ¢ BHyTpeHHUM AHaMeTpoM 2041 mwm,
cHa6XeHHOH MpoOKOH, B KOTOPOH yKpemJeHbl TepMOMETD 2 H Me-
wanka 3. PekoMeHAYIOTCS YKOpOYeHHble TePMOMETPhl C LEeHOH
penenus wkagsl 0,5°C (FTOCT 215—73E). Memanky MOXHO NpH-
MEHSITb CTEKJASIHHYIO WJIH H3 MPOBOJIOKH, COTHYTYIO Ha KOHIE MeT-
Jied nojx NpAMBbIM YrJOM.

l'IpoGHpKy YKpen/siloT Ha mnpo6Ke BO .BTOPOH TOJICTOCTEHHOH
HapyXHOH npoﬁnpxe 4 (mumametrpoMm okKoso 35 MM), cayxaiued

sozaymnoll Gauefi. TlpuGop nomemawT B cocyn 5 BMECTHMOCTLIO

1000 ™JI, HanoJHsieMbiH BOJOH WJH
o OXJIaINTEJbHOH CMecbl0 TakHM ob6pa-
30M, 4TOGbl YPOBEHb XKHIKOCTH B COCY-
e OBl Bbillle BeillecTsa BO bﬂylpEann
npo6upke. Temneparypy B cocyae H3-
MepsiloT C TMOMOIUBIO BTOPOTO TEPMO-
merpa 6.

BMmecTto ykaszaHHbIX Bbllle NpoGH-
pok (1,4) MOXHO HCHO/NIB30BATh MNpH-
6op XKykoBa (I'OCT 4255—75).

6 MeTtonuka onpepeJenus. 10 r ucnbol-
TYeMOFO BellleCTBa, HaXOASILErocs B
5— KUAKOM COCTOSIHMM (TBepioe Belle-
! 1 CTBO TpejBapHTe]bHO pacmiaBJsioT

= IpH BO3MOXKHO 6oJjlee HH3KOH Teme-
Kﬁ—‘* parype), NOMEIAl0T BO BHYTPEHHIOK
CYXyI0 IpO6HPKY NPHGOPA H YKPEMASIOT
TEPMOMETD TaKuM o6pasoM, 4TOObI

= o . DTYTHLIN HIanUK HAXOOUNCHT Nocenenu-
Puc. 2. llpHGOp ANA onpe- pPTYTHbIM HIapxK Hax OAHJCHd TIoCep

fefeHus Temmeparypbl 3a. HE CJIOSL HCIBITYEMOTO BeUIECTBA.
TBePACBAHHSA (oﬁ-bﬂCHeH”e HPOGHpKy ¢ BeHLLeCTBOM BCTaBJISAIOT
B TeKcTe). B Hapy»XXHYI0 NPOGHPKY H YKPemIsioT
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TBEpAOH (pa3bl, OHa OCTAETCA HEKOTOPOE BPEMsi MOCTOSHHOH HJTH
noBbilllaeTCsA Mepef TeM, KaK CTaTb MOCTOSHHOH (B 3TOT MOMEHT
NpeKpallaioT nepeMeliiBatue), a 3aTemM cHoBa nagaer. Otmevaior
HauboJiee BHICOKYIO TeMIepaTypy, OCTAlOlLYIOCsi KODOTKOe BpeMs
MOCTOSIHHON ¢ HauaJa 3aTBeplAeBaHHs BeulecTBa. DTy Temnepa-
TYpy M NPHHHMAIOT 3a TeMNepaTypy 3aTBepAEBaHHSA.

Ecau BellecTBO OCTaeTcsi XKHUAKHM MPH 0XKHAaeMOH Temnepa-
Type 3aTBepAeBaHHs, €ro oxjaxaaoT Ha 1—2°C HHXe OXHaae-
MOH TeMMepaTypbl H BbI3bIBAIOT 3aTBepleBaHHe BHECEHHUEM KpHC-
TaJ/JIMKa HCIbITyeMOro BellecTBa. [l/sl BeliecTB, HMEIOLIHX BBICO-
Kylo TeMnepaTypy 3aTBepAeBaHHs, OnNpeiejeHHe MOXHO POBOAHTD
no metony JKykosa (I'OCT 4255—75).

ONPEAEJEHHE TEMNEPATYPHbBIX [lPEIlEJlOB
NMEPEFOHKH

L EIVUNAN

Tlon TemmepaTypHbiMHM MpeneaMH NEPEroHKH M0oApasyMeBaioT

-UHTepBaJ MEexXAy HayaJIbHOH M KOHE4YHOH TemnepaTypon KHIEHHUA

npu HopmasbHoM Aasienud 101,3 kIla (760 MM pt. cT.).
HauanpHo#i TemnepaTypodl KHOEHHA CYHMTAIOT TeMiepaTypy,
NpU KOTOPOH B MPHEMHHK MeDerHajuch mepBbie 5 Kalejb XHIKO-
ctv. KoHeuHo# Temmepatypodl KHIEHHS CUHMTAIOT TeMIEpartypy,
npu KOTOPOH B MpHeMHHK nepeuio 959 XuakocTH.
Onpenenenure MPOM3BOAAT B MPUGOpe, COCTOALIEM H3 Cleaylo-

o
MmUY uapTel
HikMX HalTen.

Kosn6a #7151 meperoHKH H3 TEPMOCTOHKOrO CTeKJa BMECTH-
moctbio 100 mMa ¢ oTBOZHO#H Tpy6KOH, OTXOASIIEH OT CEpeJHHbI
ropJa Noj yrJoM K ero Huxueil yactu 75+2° (FTOCT 10394—72).

HapyXHbill 1HaMeTp wapa, MM 65+2
BHyTpennuit auamertp ropaa, Mm 1641
O6as BbLICOTA KOJNOB, MM 21543
Boicota ropaa, mMm 150+3
JlavHa oTBOAHO#N TPYOKH, MM 1004-3

2. XOMOAMJIBHHK W3 TEPMOCTOMKOrO CTeKjla ¢ BCTAaBHOH TpYG-
ko#i (FOCT 9499—70).

O6was aauHa BCTABHON TPYOKH, MM 530+15
Jauna Koxyxa, MM 40010
JInuHa BOPOHKH BCTaBHOH TPYOKH, MM 6045
BHYTpeHHHH NHAMETP BOPOHKH, MM 14541
Hapyxubilt anaMerp ncrapuofl Tpy6xa, MM 1741
Yroa cpeza BCTaBHOH TPYOKH 45-+3°

Kouel BcTaBHOH TPYyGKH, BXOASILUHH B MPHEMHHK, A0JXKeH ObiTh
M30THYT; MOXHO TaKXKe M0Jb30BaThcst anoxem. [Ipu pabore c
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JKHIKOCTSIMH, KHOSIWMMH NIpH Temnepatype Huxke 150°C, npume-
HSIOT BOASIHOE oXxJaJeHHe. [IAsl XKHAKOCTeH, KHIALLKX NPH TeM-
nepatype Bbile 150°C, H0CTaTOYHO BO3AYLIHOTO OXJdXAEHHUS.

3. IlpueMHHK, B KayecTBe KOTOPOTO MOXeT CJAYKHTb LHJIHHID
BMecTHMOCTbIO 50 Ma ¢ uenoit genenus | ma (FOCT 1770—74 E).

4. TepMoMeTp YKOpOueHHblHl ¢ UeHOH aeneHHs wkanan 0,5°C
(FOCT 215—73).

5. Keanpartubifi acGecroBuiéi kapron (IFOCT 12871—67) ¢
JNJHOH CTOPOHBI He MeHee 12 CM M TOJIIMHOH He MeHee 3 MM,
C KPYIJblM OTBEPCTHEM B LEHTPE AHAMETPOM OT 2 10 3 cM.

6. VicTouHHK Harpesa: rasoBasi TOPeJKa HJH APYroll HCTOUHHK,
obGecneynBaOLIMA HeoOXOAHMYI0 TemmepaTypy, 06e30macHocTb H
KOHTPOJIb 3a MeperoHKoH.

7. JlBa wiTaTHBa: OAHH CHaG)KeH Jankod H KOJIbLOM IJs YK-
penyieHust KoJI6bl, Apyro — Janko# A/si YKPeIJIEHHS XOJOJHJIb-
HHKa.

Me’l‘OllHKa onpene.neuun. B ropno Konéu BCTaBJSAIOT Tepmo-

06pa30M ‘{T06bl BEpXHHH Kpa# pTyTHoro mapnxa HaXO0JHJICS

wa | M ouLIra uITIATo BOTUATD OTBANCTUHA
Ha | CM HHXKe HHIKHETO Kpas OTBOJAHOIC OTBEpPCTHS, 3aTeM Koaly

YKPENJsIOT ¢ MOMOILBIO JanKH Ha LITaTHBE Tak, 4yTOObl OHa MJOT-
HO 3aKpbiBajla oTBepcTHe acGecTOBOrO KapTOHA, JeXallero Ha
KOJIbUE, MPUKPEINJICHHOM K TOMY )K€ IUTATHBY.

K orBoaHo# TpybGKe KOJAOBI C MOMOLbIO HOPMAJbHOTO iljiH(pa
WJH KODKOBOH NPOGKH NpPHCOEAHHSIIOT XOJOAWJIbHHK (yKpemJeH-
HblH Ha WITATUBE JIaOKOH) TakK, 4TOOB KOHel OTBOAHOH prﬁxu
BXOAUN B TPYyGKY XOJOQMJIbHHKA He MeHe¢ yeM Ha 3—4 «¢M, HO
He foctdraj cyxenHod yacrtu. CoOGpaHHbIH TakHM oGpa3om MmpH-
6op B uensx G6e30MacHOCTH YCTAaHABJHBAOT Ha MNpPOTHBHE C
TIECKOM.

OrmepuBator 50 Mu1 HccleLyeMOH >KHAKOCTH LHJIHHAPOM, HC-
MoJb3yeMbIM B KauyecTBe MpPHEMHHKa, H Tepe/HBalOT B KoJOy,
MOJIb3YSICb BOPOHKO#, uTOGH >KHAKOCTL He MONajalja Ha CTeHKH
KON6bl H B 0COGEHHOCTH B OTBOAHYIO TpyGKy. B kos6y onyckawor
HECKOJIbKO TOHKHX 3amasiHHBIX C OJHOTO KOHIa Kanuaaspos. I1pu-
e€MHHK [OMEeL(3al0T TaK, uTOGB H30THYTHIH KOHEl XOJIOAHJIbHHKA
BXOIUJ B Hero Ha 2.5 cM.

Hauunalor HarpeBanue Kon0bi H OTMEUAIOT Ha4aJbHYIO Temiie-
paTypy KHIIeHHsl; 3aTeM NPHEMHHK MNPHABHUralOT K KOHLY XO0JO-
JMJbHAKA TakK, 4yTo6bl Moc/jeJHHH KacaJics €ro CTeHKH, H MpOoAoJ-
}KalT Harpepauue takum ofGpasom, uToOB B MHHYTY MeDEroHs-
Jocb OT 3 1m0 4 M™MJ XKHIKOCTH. HepemHmoT TpeﬁyeMbm
06beM KHAKOCTH, OTMedasi KOHEUHYIO TeMmmepaTypy KHIeHHs.

Ha6mopnaemble TemnepatypHble npenebl neperoHkH (Tucnp)
NPUBOAAT K HOpMaJbHoMy aasieHHio 101,3 klla (760 mm. pt._cT.)
no cjaepymoiiei dopmyae:

Tucnp= T+K(P—Pl),
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rae T — nabjofaemasi Temneparypa; P HOpMaJjbHoe 6apo-

merprueckoe pnabjende (101,3 kIla); Py — G6Gapomerpuueckoe
faBJjeHHe BO BpEMA OiibiTa, ﬂaumoﬁaemoe no pTyTHoMy Oapo-
MeTpPY HJIH aHEePOHJY C y4YeTOM MONpaBOK, YKa3aHHLIX B MOBEpOY-
HOM CBHJETEJbCTBE H B HHCTPYKUMH IO 3KcmayaTauuH; K — HH-
KpPEMEHT TeMIepaTypbl KHNEHHsI Ha MHJJIHMETP AaBJjeHHsA. 3Haue-
Hde K 3aBHCHT OT TeMOepaTypbl KHIIEHHS] NEPErOHseMOH XKHI-
KOCTH..

Habawdaemas remneparypa 3navenun K

Kunenus,
Huxe 100 0,04
Ot 100 no 140 0,045
» 141 » 190 0,05
» 191 » 240 0,055
Buime 240 0,06
INTpumeuanus |. Ecin Bo Bpemst onbita gaB/ieHHe H3MepsJIOCh PTYTHBIM

GapomeTpom, TO 10CJ€ BHECEHHS MOMNPABOK, YKAa3aHHbIX B NOBEPOYHOM CBHAETEJIb-
CTB€ H B HHCTPYKUHH [0 3KCIUNIyaTalHH, OHO HOJXKHO OBITh ﬂp“Be}leHO K IOKa-

3aHHAM TIPH TemnepaType 0°C, aasi yero BHIYHTAIOT H3 nokasaHui Gapomerpa:

92' Kna {D sene nm A ) i mammranamunn arnosrarsralt ananrr o 12 nn AN°C.
\1. MM pT. CT. ; fipH Temiiepatype unyymaxuu.wn CPpeabi OT 10 AG 2u L)

0,4 kIla (3 MM pr. cT.) mpH TeMmnepartype okpyxawoued cpean or 21 ao 28°C;
0,53 kfla (4 MM pT. CT.) nNpH TeMmepaTtype OKpyXaloulei cpeisl oT 29 no 35°C.

2. TleperoHKy 3¢Hpa ciejyeT IPOBOAHTb Ha NMPeABAPHTENbHO HArpPeTOi BOASA-
Ho#l Gane npu Temnepatrype or 54 mo 58°C. Koa6y nomewmaior Ha ac6ecToBoM
KapTOHe TaKHM o00pa3oM, 4YTOGHl [HO €€ MOJHOCTBIO 33KPHIBal0 OTBEPCTHE B
KapTOHe ¥ GbUIO MOTPYXKEHO B BOAY.

JlonycTHMOE pacxoxXaeHHe MeXAy pe3yJsbTaTaMH ABYX napad-
JnenbHbIX onpepesenud 1°C.

Jlnst onpepesieHHsi TeMIlepaTypHBIX NpejleioB NEPErOHKH XHA-
KocTell BO3MOXHO NpHMeHeHHe Npubopa AN ONpe/lesieHHs] TeM-
nepaTypHbix npenesos neperouku (TI1IT), usrorobasieMoro Kaus-
CKUM 3aBOJOM «JlaGopnpu6op» (puc. 3).

Jnis ugeHTHHHKAUHH BeLIeCTBA MOXHO INMPHMEHHTH M H KD O-
M €TO [ ONpelesieHHs] TeMNnepaTypbl KHIEHHS.

B TOHKOCTEHHYIO CTEK/SIHHYIO 3alasiHHYl0 C OJHOTO KOHNa
TPYGOUKy HuaMeTpoM 3 MM H JJIHHOH OKOJIO 8 CM MOMeuwalioT He-
CKOJIBKO KameJb HCCJAefyeMol »KHAKOCTH, uToGbl 06pasoBaJjicsi
cioit ot 1 go 1,5 cm BeicoThl. B Tpy6ouKky BCTaBJSIIOT OTKPHITHIM
KOHIIOM BHH3 3aMasiHHbi C OJHOrO KOHLA KAMHMJIAD IIMHOH
okosio 10 ¢cM H puaMeTpoM okojo I mMMm. pr60qu NpPHKPEMISIOT
C TOMOIIbIO DE3HHOBOTO KOJIEUKa MM TOHKOH MPOBOJIOKH K YKO-
POYEHHOMY TEPMOMETPY TaK, 4TOGbI HMKHHIl KOHel TPYGOUKH mpH-
XOJMJICE HAa YPOBHE . CepeHHbl PTYTHOTO LIapuKa, H TEPMOMETp
NOMeIlanT B NPUGOp AJS ONpeleJeHHs’ TeMOepaTypbl MJaBjeHHs.
Harpesanue Bexyt TakuM 06pasom, uroGbl 1emiiepaTypa MOAHHA-
majach Ha 2—3°C B MHHYTY IO TOFO MOMEHTa, KOTAa H3 KaluJ-
Jsipa Ha CMeHY OT/eJbHBIM BO3AYIIHBIM NYy3bipbKaM HauHeT Bblae-
JNATbCS HenpepbiBHAsi Uenoyka Hy3bipbKoB napa. Toraa mpekpa-
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IIAI0T HAM yMeHbIIAlT Harpes. Mo-
MEHT, KOrja [peKpaTHTCA Bblle/eHne
My3bIPbKOB H XKHAKOCTh HAYHET MOA-
HHMATbCs B KaMHWJLIsp, IPHHAMAKOT 3a
TeMIepaTypy KMOEeHHs.

Ha6aonaemylo temneparypy Kuiie-
HHS IIPHBOAAT K NMOKA3aHHSAM NPH HOP-
MaJbHOM JaBJEHHH PTYTHOro 6apo-
MeTpa, KaK yKasaHo Bhille.

[Tpumeuakue Ecin npu onpeneneHuu
TEMIEPATYPHLIX NPEeNOB MePeroHKH Tpuve-
HAKOT HEeYKODOUEHHbIH TepMOMETp, TO cjejpyer
BHOCHTbL TNOMPaBKy Ha BbeTynaloumfi CTOAGHK
pTYTH. Hast storo ynmpeénmm BCIOMOTATeJb-
Hblil TEDMOMETp, MOMeLlaeMblil ¥ BbICTynaloiei
4aCTH OCHOBHOI'O TEPMOMETpPa Tak, UTOOHI LIAPHK
BCIIOMOTATEJLHOrO TEePMOMETpPA HAaXOaWjcs [0-
cepeMHe MEX1y BepxHell MOBEPXHOCTbIO MPOGKH
W KOHLOM crToJfuka pryTH. Hcnpasnennyo
TeMmneparypy BBIUHCASIOT MO opmy.e:

CBEPHYTOH B TpYOKY MOJIOCKH (pUAbTpoBajibHOH Oymard. [Iuk-
HOMETP CHOBA 3aKDbIBAIOT NMPOGKOH M BbILEPXKHBAIOT B TEPMO-
crare eute 10 MHH, NpOBePsisl MOMOKEHHE MEHHCKA 10 OTHOILEHHIO
K MeTKe. 3aTeM MUKHOMETP BBIHMMAlOT W3 TepMocTaTa, PuJIbTpo-
BaJbHOH OyMaroi BLITHPAIOT BHYTPEHHIOIO [OBEPXHOCTb TOp-
JIBIIIKA MHKHOMETpPA, a TakXXe BeCb MUKHOMETP CHApYXH, OCTaB-
JASIOT TOJ CTEKJOM aHaJHTHYECKHX BecoB B TeuenHe 10 MHH H
B3BeUIUBAIOT C TOH K€ TOYHOCTBIO.

[TukHOMETp 0CBOGOXIAIOT OT BOABI, BbICYLIHBAIOT, CMOJACKH-
Bast MocJiel0BaTebHO CMUPTOM H 3(DHPOM (CYIIHTH MHKHOMETD 1y-
TeM HarpeBaHds He AOMycKaeTcs), YAAJSIIOT OCTaTKH 3dupa npo-
NYBAaHUEM BO3LYyXd, 3aMOJIHSAIOT NMHKHOMETD HCIBITYeMOH XHIKO-
CTbIO M 3aT€M MPOH3BOMSAT Te Ke OMEpPalHH, YTO U C AHMCTHJLIH-
pPOBAHHOH BOJOH.

TlaoTHOCTD poo (r/cM®) BblUMCASIOT MO dopmyde:

(ms — m) - 0,99703

m, —m

P20 = + 0,0012,

rpe m — mMacca nmycroro nMKHOMe€Tpa B rpammax; m; — Macca

Toenp = T + 000016 (T — )N,
rae T — noOKa3akke OCHOBHOTG TCPMOMETPa;
{ — noKa3aHHe BCIOMOTATENbHOTO TEPMOMETPa;
0,00016 — BHAMMBIA KO3(D(QHUHEHT paciuupe-
HHs PTYTH B CTekiae; N — BbicoTa CTOGHKa
PTYTH BBICTYNAlOWe# 4acTH OCHOBHOTO TepMO-
MeTpa, BbIpaXEHHas B rpajycax.

Puc. 3. [puGop tuna TIII1
(cxema).

1 — neperonxas koa6a; 2 — Ko-
3 — NOABIA  CTeKJIAHHBIH

€ ONPELEJEHHUE NMNJOTHOCTH

i . 5 — napo-

OTBOAHAN TPYOHKa, 6 — X0J01HIb- B

WMk, 7 — MepHblli cocva: 8 - [T10THOCTBIO HA3bLIBAIOT Maccy eiu
KOMTIICHCAILHOHHAs TpyOKa. HULbl o6bema BellecTBa:

m

v

Eciu maccy m WaMepHTb B rpaMmax, a o6bem V B Kyﬁnqecxnx
CaHTHMETpax, TO MIOTHOCTb MpeicTaB/sieT coboit maccy 1 cM® Be-
mecrea: p r/cm’.

OnpeseieHye TIOTHOCTH NPOBOASIT € NOMOWIBIO MHKHOMETpa

UM apeoMerpa.

MeToanka onpepeseHHs. MeTton 1. [lpumensiior B cay-
yae OMpEAeJeHHs MIOTHOCTH KHIKOCTER ¢ ToyHocTbio o 0,001.
UncTeifi cyXo#l NMUKHOMETP B3BELIHBAIOT ¢ TouxocTbio A0 0,0002 r,
3aMOJHAT C MOMOULBIO MajeHbKOH BOPOHKH IMCTHAJHPOBAHHOH
BOJOH HEMHOro Bbille METKH, 3aKPBIBAIOT NMPOOKOHA H BBIIEPKH-
BalOT B TeuyeHHe 20 MHH B TepMOCTaTe, B KOTOPOM MOJJNEPXKHBAIOT
nocTostHAYI0 TemnepaTypy Boabi 20°C ¢ TounocTeio xo 0,1°C. Tlpu
3TOH TeMrnepaType ypOBEHb BOAbl B MHKHOMETpe AOBOAAT A0 MeT-

KH, 6bICTp0 OT6Plpaﬂ H3JIMLLIEK BOAbl MPH MOMOLUH MNMHNETKH HJIH
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HKHOMETPA C JMCTHJJIMPOBAHHOH BOJOH B rpammax; me — Mdcca
NHKHOMETpPa C HCObITYeMOH XHAKOCTbIO B rpammax; 0,99703
3HaueHHe MJIOTHOCTH Boabl MpH 20°C (B r/cM® ¢ yuyeTOM MIOTHOCTH
Bo3ayxa); 0,0012 — naorHocTh Bo3ayxa npu 20°C u 6apomerpH-
yeckom aasjenud 1011 rlla (760 MM pr. cT.).

Merton 2. TlpumensiioT B ciyuyae onpejeneHusl MJIOTHOCTH
XHAKocTed ¢ ToudocThio Ao 0,01. I’Icnbl‘ryemyro KHAKOCTh MOMe-
I1AI0T B UKHJIHHAD H NpH TeMmnepaTtype XuAKOCTH 20°C 0CTOPOXKHO
ONyCKAlOT B Hee YHUCTHIH CyXOH apeoMmeTp, Ha IIKaJje KOTOPOro

NpepyCMOTpeHa oxXuaaeMmasd BeJUUMHA MJOCTHOCTH. ApeoMeTp He

BBIYCKAIOT M3 PYK A0 Te€X MOpP, I0OKa He CTaHeT OUeBHAHBIM, 4TO
OH DJIaBaeT; NPH 3TOM HEOOXOAUMO CJIeJUTb, YTOObHl apPEOMETP He
Kacajcsl CTeHOK H JHa uuaunHapa. OrcueT NPOH3BOAAT uepes
3—4 MHH nocje MNOrpyXeHHsi MO JeJeHHI0 Ha IlIKaje apeoMeTpa,
COOTBETCTBYIOLEMY HHXHEMY MEHHCKY XXHAKOCTH (IpH oOTcyere
rjas goJixXeH GbIThb Ha ypOBHE MEHHCKA).

IIpumevanns 1. OnpeleseHde MJOTHOCTH CHJIbHOJETYUHX BeLIECTB

apeoMeTPoOM He HOMYCKaeTcs.
2. B cayuae onpeje/ieHHsl TEMHOOKPAUIEHHBIX MKH/KOCTEH OTCUET MPOU3BOMAT
MO0 BePXHEMY MEHHCKY.

Mertopa 3. [lpumensiior aasi onpegeneHHs HJAOTHOCTH TBEP-
HIblX XHPOB M BOCKa. TOYHO B3BEIUHBAIOT NYCTOH NHKHOMETP,
3aTeM B3BeILIMBAIOT TOT KC MHKHOMETp, HANOJHEHHDbIA AWCTHJJIH-
poBaHHOH Bojpo#. Temmepatypa kotopo# 20°C. Ilocse 3Toro Bomxy
yAansioT W NHKHOMETp BbicylIusaioT. Bcee omepaunu MNpOBOAST,
cobaonas ycJoBHs, yKa3aHHble B MeTode 1.

B nMKHOMETp BJMBAOT MPH TOMOLIYM MHNETKH HJIH HEGOJIbIIOH
BOPDOHKH C TOHKOOTTSIHYTHIM KOHLOM pAachJaBJIeHHbI# XHP HJH
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BOCK B TAaKOM KOJHuecTBe, uro6bl OH 3aHuMan '/3—'/; obbema
NMHKHOMeTpa. [IMKHOMeTp CTaBAT Ha O#MH 4Yac Ge3 NPOGKH B
ropauyio BOAy, 3aTeM oxsaxaaioT Ao 20°C W B3BEIUHBAIOT; JOBO-
AT A0 METKH JMCTHJJIMpOBaHHOW Bojoi npu 20°C, BHTHPAIOT
HACyX0 M BHOBb B3BelHBaoT. B oGeux ¢asax ¥ Ha MOBEPXHOCTH
WX pasjesa He JIOJKHO GHITb My3BIPbKOB BO3JAyXa.

BesqHuMHY MJOTHOCTH BHIUHCISIOT MO cjenyouledl popmyse:

0,99703

{imy — imy-0,99700
w7 <+ 0,0012,

rae m — Macca nycToro nuKHoMeTpa B rpaMmax; m; — macca

MHKHOMETPa C AWCTH/JIMPOBAHHONH BOMOH B rpamMax; ms — Macca
NHKHOMETPa C JXHPOM B rpammax; ms — Macca NHKHOMeTpa ¢
KHPOM H BOJO# B FpaMMax.

HJH OCHOBaHHA,
ee MpeABapUTe/IbHO 06pabaThbiBaIOT.
Ilpu comepKaHHH B XKHAKOCTH 3upa,
3¢UpHBIX Maces, xaopodopma, Kampopbl
K Hell 106aBJIOT B Je/HTENbHOH BOPOHKe
paBHblif O6bEM HaCHILIEHHOrO pacTBOpa
HaTPHUSl XJOpHIA H TAKOH Xe o0beM MeT-
poneiiHoro sdupa. Cmech B36anThIBalOT
B TeueHHe 3 MuH. [Tocsie pa3aenenus cioes
CIHPTOBOAHBIA CJI0H CJAHBAIOT B APYrylo
JeJUTENbHYI0O BOPOHKY H 06pabaThiBaioT
TakdM Xe 06pa3oM NMOJOBHHHBIM KOJHYe-
cTBOM merpoJeiiHoro 3¢upa. CnuproBoj-
HBIA'CI0H CAMBAIOT B KOGy 1/ OTI'OHA,
a coeflMHeHHble 3(QHDHbIE KHAKOCTH
B36GANTHIBAIOT C [OJOBHHHBIM KOJIHYECT-

B $A
B kpyraonoHHyio ko/6y smectumocTtbio 200—250 Ma OTMepH-
BAIOT TOYHOE KOJIHYECTBO XKHAKOCTH. [IpH collepKaHHH CIHpTA. B
KHAKOCTH 10 20% a5 onpejeneHuss 6epyT 75 Ma XKHAKOCTH, €C/IH
KHIKOCTh cofiep)uT ot 20 10 50% — 50 ma, ot 50% u BHe —
95 MJI; XHIKOCTb Nepe] NeperoHKoll pas6aBasioT BOLOH N0 75 MJ.
Jliis paBHOMEPHOTO KHUMEHHSI B KOJIOY € XKHUIKOCTIO MOMEILAIoT
KamwIAAPH, NeM3y WM KyCOYKH MpPOKaJeHHOro ¢papdopa. Eciu
KHAKOCTb NpPH NEpPeroHKe CHJIbHO NMEHHTCH, To Ao6aBasioT ¢oc-
GOpHYIO MM CepHYI KHCIAOTY (2—3 MJ), XJIOPHA Kaabuusd,
napaduH HIH BOCcK (2—3 r).
- TlpueMHHK (MepHYI0 KOGy BMeCTHMOCTbIO 50 MJI) NoMelaior
8 COCYA C XOJOAHOH BOJOH, COGHPAOT OKOAO 48 MJ OTroHa,
JOBOJAT ero Temnepatypy Ao 20°C _H [06aBAsIOT BOJb [0 MeT-
k. OTrOH J0JIXKeH ObiTb MPO3payHbIM HJH CJIETKa MYTHBIM.
[110THOCTL OTTOHA ONPEAE/SAIOT MHKHOMETPOM H MO ajIKoroJe-

MEeTpHUYECKHM TaGJHHAM HaXOAAT COOTBETCTBYIOLEE CONEpKAHHUE.

cnMpra B MpollenTax no o6bemy'.
Cozepxkanue cnupta B npenaparte (X) B npoueHTax no o6bemy
BbIUHCJAIOT N0 opMmyJe:

50-a
X= e
rre 50 — of6beM oTroHa B MHJIMJATPAX; @ — COJEpKaHHe

CNHpTa B NpolLeHTax no o6bemy; 6 — OObEM HCCIAELYyeMOro mpe-

napara, B3SITHIH 1/ OTrOHAa, B MHJUIMJIMTpPAX. ’
Ecau ucnbiTyemasi XHIKOCTb COAEPXKHT JieTyuHe BeliecTBa —

3¢Hp, 3bupHble Macaa, xi0podopM, KaMdopy, JeTyuHe KHCJIOTH

' Cwm. c. 303.
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BOM HaCBHILIEHHOTO PacTBOpa HATPHSI XJO-
HaxojsieHcst B Kojibe [/l OTTOHa.

Ecau xkuznkocts conepxut meHee 30%
CIIHPTA, TO BbiCAJHBaHHE NPOHU3BOASAT He
pactBopoM, a 10 r cyxoro HaTpusi XJO-
pHuua.

[Ipu comep:KaHHM JIETYYHX KHCJIOT HUX
HeHTPaNH3YIOT PacTBOPOM LUEJOYH, NpH

P S 1

COACPIKAHHH JETYHUHX OCHOBaAHHH — (POC-
$HOpHOH HJH CepHOH KHCJIOTOH.
JKupkocTn, comepialliHe CBOGOLHBIH
Hox, nepes AMCTHAAsILKHeH o6pabaThiBaloT
IHHKOBOH Mbl1bI0 HJIH PacCYHTAHHBIM
KOJTHYECTBOM CyXOro HaTpHus THoCyJabdara
J0 o6ecuBeuynBanus. 15 cBA3bIBaHHS Je-
TYYHUX CEPHHCTHIX COeIHHeHHH mnpu6aB-
JISIIOT HECKOJIbKO KamneJb pacTBopa eIKoro

Puc. 4. Tlpu6op anst KO-
JIMYECTBEHHOrO Ompese-

HarTpa. JIeHHsl CIIHPTaA B HACTOM-
OnpenesieHnHe CONEpPKAHHSI CNHPTA B kax (06DbsiCHEHHE B TeK-
HacTOHKax NPOBOIAT TAKXKe N[O TeMIepa- cre).

Type KHNeHHs. - :

[IpuGop AASt KOMHUECTBEHHOIO ONpefefeHHsl CNHpPTa B Ha-
CTOHKAX COCTOMT M3 cocyja AJsi Kunsiyenusi 1, Tpy6ku 2 ¢ 6o-
KOBHIM OTDOCTKOM, XOMOIMNBHHKA 3 M DTYTHOro Tepmomerpa 4
¢ nenoit penenus 0,1°C u npemenom wkaasl ot 50 ao 100°C
(puc. 4). .

B cocyn Ansi KMOsiueHHsl HAJHBalOT 40 M HACTOHKH H AJsA
PaBHOMEPHOTO KHIIEHHS NOMEILAIOT KalHIAPbl, NeM3y HJIH KyCcod-
KM npokajeHHoro ¢apgpopa. TepMmoMerp nomewaior B npHGOpe
TakuM 06Gpa3oM, 4TOOH PTYTHHIH LIADHK BBICTYyNaJ Hal yPOBHEM
JKHJAKOCTH Ha 2—3 MM.
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HarpeBaioT Ha ceTke C NOMOILBIO 3JIEKTPOIUIMTKH MOLLHOCTBIO
900 Bt uau rasopoil ropeikd. Koroa XHAKOCTb B KOJGe HauyHeT
3aKMaTh, ¢ MOMOILBIO PeOoCTaTa B 2 pasa yMEeHbLUAIOT HaNpsixKe-
HHe, MOJaBaeMoe Ha MUIMTKY. Hepes b MUH noc/e Hauyaja KHIEHHH,
KOrjga TemIllepaTypa CTaHOBHTCS MOCTOSIHHOM HJIM ee OTKJIOHeHHe
se npesnimaer +0,1°C, cHUMAOT MOKasaHHs TEPMOMETDA. IToay-
yeHHbIH pPe3yJbTaT HPHBOJAAT K HOPMAJbHOMY JAaBJIEHHIO. Ecnu
nokasaHusi 6apomerpa otiuuawrces or 1011 rlla (760 mm pr. cT.),
BHOCHAT NOMPABKY HA Pa3HOCTb MeXIy Ha6JIoJaeMblM ¥ HOpMaJlb-
upiM nasiednem 0,04°C #a 1,3 rl1a (1 mum pr. cr.). [Ipn naBnedunn
umxe 1011 rlla nonpaBky npu6aBJsiOT K YCTaHOBJIEHHOH TeMmIle-
partype, npyu Aasienun Boime 1011 rlla nonpaBKy BHUYHTAIOT.

CozepxaHue ChOHPTa B “acTOHKe ONpPENEAT MpH NOMOINH
Ta6HLBL.

Mpuwep. TemnepaTypa . KuneHHsi HACTOMKH NMyCTHIPHAKA 8q,9°C, armocdep-
Hoe napaende 1000 rlla (752 mm pt. cr.), pasHocTb aasienniéi 1011—1000 =
=11 rlla (760 —752=8 MM pT. CT.). INonpaska coctapiser: 0,04°C X8 =
=0,32°C. K HailgesHoii Temneparype KHieHHs MPHOABAAIT  OOMPABKY:
(80,9 + 0,32)°C. Tlo raauue 3Toii TemnepaType KHMEHHS COOTBETCTBYET
669% cnupra.

Onpeje/ieAHe KORIEHTPARAA COHPTA B BOJBO-CIHPTOBLIX CMECAX 10 TeMIepaType KulleHan
npa nasjienmn 1011 rfla (760 mM pr. ¢T.)

Temniepatypa % cnupTta no || TemmepaTypa % cnupTa Ho Temmnepatypa % coupTa WO
xunenus, °C 06BemMy kunenus, °C obbemy xunenus, °C 06BeMy
99,3 1 86,4 28 82,3 55
98,3 2 86,1 29 82,2 56
97,4 3 85,9 30 82,1 57
96,6 4 85,6 31 82,0 58
96,0 5 85,4 32 81,9 59
95,1 6 85.2 33 81,8 60
943 7 85,0 34 81,7 61
937 8 84,9 35 81,6 62
93,0 9 84,6 36 81,5 63
92,5 10 84,4 37 81,4 64
92,0 11 843 38 81,3 65
91,5 12 84,2 39 - 812 66
91,1 13 84.1 40 81,1 67
90,7 14 83,9 41 81,0 68
905 15 83.8 42 809 6
90,0 16 83,/ 45 68U,0 LY
89.5 17 83.5 44 80,7 it
89.1 18 83.3 45 80,6 72
88,8 19 83,2 46 80,5 73
88.5 20 83,1 47 80,4 74
88,1 21 83,0 48 80,3 75
878 22 82,9 49 © 80,2 76
87,5 23 82,8 50 80,1 77
87,2 | 24 82,7 51 80,0 78
87,1 25 82,6 52 79,9 9
86,8 26 82,5 53 79.8 80
86,6 27 824 54 79,7 81
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IIpoodosxcenue
TemnepaTypa | % cnupTa [o Temnepatypa | % cnupta no || Temmepatypa | % chmupra no
_kunenns, °C obvemy kunenus, °C 06vemy kuneuus, °C obvemy
79,6 82 7.3 86 78,85 90
_749,:5~ 83 79,2 87 78.8 91
719,45 84 79,1 88 78.7 92
79,4 85 79,0 89

ONPEAEJIEHHE MOKA3ATEJIA NPEJIOMJIEHHSA
(PEOPAKTOMETPUA)

ITokasaTesnem npesnomseHdsi (n) Ha3bIBAKOT OTHOILEHHE CKOPO-
CTH PacIpOCTPAHEHHS] CBETA B BAaKyyMe K CKOPOCTH pacmpocrpa-
HeHHsl CBeTa B HCIIBITyeMOM BellecTBe. D10 aGCOJIOTHBIH NOKa3a-
Tesb npejomienusi. Ha npakruke onpepensiior Tak Ha3blBaeMbIH
OTHOCHTEJIbHBIH MOKa3aTesab MpeNOMJEHHs], T. €. OTHOLIEHHe CKO-
pOCTH pacnmpocTpaHeHHsl CBeTa B BO3JlyXe K CKODOCTH pacmpo-
CTpaH€H#s CBETa B HCIbITYEMOM BEIlieCTBE.

Iloka3aTesab mpe/iOMJIEHHS 3aBHCHT OT TeMNepaTypbl H JJHHBI
BOJIHBI CB€Ta, IPH KOTOPOH NpPOBOAAT ompenesnenue. B pactBopax
1oKasaTte/b NPEJOMJIEHHS] 3aBHCHT TAaKXKe OT KOHLEHTPAalHH Belle-
CTBA H NMpPHPOALI PacTBOPHTEJS.

PedpakTomerpusi npHMeHsieTcsl /s YCTAHOBJIEHHS] NMOIJHHHO-
CTH H YHCTOTHI BElleCTBA. MeToJ NMpUMEHSIIOT TakxkKe A5 onpeje-
JIEHHsi KOHILEHTPALHH BellecTBa B PacTBOpE, KOTOPYIO HaXOASsIT
00 rpaHKy 3aBHCHMOCTH [0Ka3aTessi MpPeJOMJIEHHS] OT KOHIEH-
tTpauHd. Ha rpaduke BoiGHpalOT HHTEPBAJ KOHUEHTPALHH, B KOTO-
poM cob.onaercs JHHeHHAst 3aBHCHMOCTb MEXAY K03(hdHLUHEHTOM
NpEJOMJIEHHA H KOHUeHTpauded. B 3TomM HHTepBane KOHLEHTpa-
LMI0 MOXKHO BBIYHCJHTb N0 opmysie:

n— "y
X= —F—— N
rae X — KOHLEHTpalLHs pacTBopa; n — [0Ka3aTeJb NMPEJOMIEHHs
pacrBopa; ny — I0Ka3aresb NPEJOMJAEHHS] PACTBOPUTENs NPH TOH
Xe Temneparype; F — ¢akrop, paBHbIH BeJHUYHHe MPHPOCTa
noKasaTeisi NPeIOMeHHs] NPH YBEJUYEHHH KOHUEHTpAaudH Ha 1%
(ycTaHaBJIHBAeTCsl IKCIEPHMEHTAJIBHO).

[IpuGopbl, npuMeHsieMble [J51 ONpejesieHHsl MOKasaTeJas Impe-
JIOMJICHHS, Ha3biBaloTcsl peppakromerpamu. OnpejaesieHne NpoBo-
aurca npu temneparype (2040,3)°C v anuHe BOJIHBI JHHHH D
cnextpa narpua (589,3 um). Ilokasatenb npesnomienusi, onpene-
JIEHHbIl NP TaKMX YCJOBUSIX, 0603HAa4aeTcs HHAEKCOM n2’.

CoBpeMeHHble NPHOOPBHI OTKAJAHGPOBaHbl TaKUM 00pa3oM, 4TO
OTCUETH, MOJYUeHHHe [0 UX UIKAJAM, COOTBETCTRYIOT MOKA3ATE-

. JIAIM IPEJIOMJICHHSA AJ1s1 D nuuuu HaTpusi, MO3TOMY IIpDH NIPOBEAEHHH
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H3MepeHHil ciefyeT co60AaTh YKa3aHUsl B OTHOLICHHH COOTBET-
CTBYIOLIIEIO HCTOYHHKA CBET4, MApHBENEHHbBIE B HHCTPYKUUH K
npubopam.

O6bIUHG U3MEPEHHSI [HOKA38TeAfl [IPeJOMJieHHsi TIPOBOAAT Ha
pedpakromerpax THna AGGe, B OCHOBY KOTOPBIX TMOJOXKEHO fB-
JieHHe [OJIHOTO BHYTPEHHEro OTPakeHHA MNpPH HAPOXOKAEHHH
CBETOM TIpaliilkl pa3jeja JIBYX Cped C pPa3sHbIMM MOKasaTessiMH

yleJabHOro BpauleHHs [a]. YnenbHoe BpauieHue — 3TO KOHCTaHTa
ONTHYECKH aKTHBHOrO BellecTBA. YleabHoe BpalueHue [a] omnpe-
[eJISIIOT PACyYeTHbIM MYyTEeM KakK YroJ NOBOPOTA IJIOCKOCTH HOJISIPH-
3allud MOHOXPOMATHUYECKOrO CBETa Ha MyTH AJIHHOH B 1 1M B cpe-
e, coleprKalled ONTHYECKH AKTHBHOE BELIECTBO, [PH YCJIOBHOM
NpHBEACHHH KOHLEHTPalUHH 3TOr0 BeleCTBA K 3HAYEHHIO, paB-
HOMY 1 r/ma.

NpeJOMIICHHA.

Jlnanason M3mepsieMblX NOKasaTened NpeIoMJIeHHs! NIPH H3Me-
peHHH B NPOXOASIILLEM CBETC 1,3—1,7.

TouHOCTh H3MepeHHsl [OKa3aTelsl NPeJOMJEeHHs! [0JIKHA GbITh
ne nuxke +2-1071

MoryT 6HTh HCNOJAb30BaHbl pedPAKTOMETPHl APYTHX THIIOB C
TakKo# kKe MM 60Jbliied TOYHOCTDIO.

PedpakToMeTphl IOCTHPYIOT M0 3TAJOHHLIM XXKHAKOCTAM, NMpHJAa-

Ecin HeT crnenna/ibHBIX yKa3aHH#, ONpefeseHHe ONTHYECKOro
BpallleHHsl MpoBOAAT NpH Temnepatype 20°C W npH [JIKMHE BOJIHbL
auaHu D cnekrpa Hatpusi (589,3 Hm). COOTBEeTCTBYIOLLYIO BEJIH-
YHHY YAeJIBbHOro Bpaulenusi o6osHaualotr [a]®. Huorpa nas us-
MEpeHHs HCIHOJIb3YIOT 3€J€HYI0 JIHHHIO CHEeKTpa PTYTH € MJIHHO#
BOJIHBI 546,1 HM.

IIpu onpemeneHuu [a] B pacTBOpax ONTHYECKH AKTHBHOIO
BellleCTBa HEO6XOAMMO HMeTb B BHJY, YTO HalJeHHAs BeJHYHHA

raeMLM K npuﬁopam, HIH AHCTM.H.HHPOB&HHOﬁ BOJEe, JA KOTOPOH
n) = 1,3330).

MOXEeT 3aBHCeTb OT MNpPHPOJbI PACTBOPHTENS H KOHILEHTpalHH
ONTHYECKH AaKTHBHOTO BElIecTBAa. 3aMeHa PACTROPHTENSi MOXKeT
NPUBECTH K H3MeHEHHIO [a] He TOJbKO MO BeJHUYHHE, HO H - 1O
aHaky. [lo3tomy, NpUBOAS BEJMYUHY YAENbHOIO BpAllleHHA, HeOob-

ONPEJEJIEHHE ONTHYECKOTO BPALULEHUSA
(MONAPHMETPHS)

I{aTh IMJOCKOCTh MOJSIPH3allMH MPH IPOXOXKJEHHH yepe3 Hero Mno-
JIAPH30BAHHOTO CBeTa.

B 3aBHCHMOCTH OT NPHPOJAB ONTHYCCKH AKTHBHOTO BellecTsa
BpailleHyde MJIOCKGCTH TOJAAPH3ALMH MOXKET MMeTh PasjHuyHoe Ha-
npasjesue W Benwunny. Ecau ot naGaionarens, K KOTOpOMY Ha-
npaBJieH CBET, NPOXOASIINH Uepe3 ONTHYECKH aKTHBHOE BEILECTBO,
[IOCKOCTb MOJIAPH3ALMM BPALLACTCs 1O YacoBOH CTpeJiKe, TO
BELIECTBO HA3LIBAIOT NPABOBPAILAIOUIMM H Mepel ero Ha3BaHHeM
CTAaBST 3HAK -, ecid ke MJIOCKOCTb MOJApH3ailid Bpamaercs
NMPOTHB 4YACOBOW CTPENKM, TO BEHIECTBO HA3bIBAIOT JEBOBpPA-
AIOIIHM H [epes ero Ha3BaHHEM CTassT 3HaK —.

Be/HUMHY OTKJIOHEHHsl IVIOCKOCTH [MOJSIPU3ALHH OT Hayalb-
HOTO TOJIOJKEHHsI, BRPAXEHHYI0 B YIVIGBBIX Ipajycax, HasbiBaioT
yrJIoM Bpallienksi 4 0603Hadalor rpeveckoli GykBo# a. BennunHa
yraa BpaileHHsi 3aBHCHT OT NPHPOMB ONTHYECKH AKTHBHOO Be-
IeCTBA? JUIHHBl NYTH MOJSIPH30BAHHOrO CBETa B ONTHUECKH akK-
THBHON cpejie (MHCTOM BelUECTBE HJH PacTBOpe) M JUIHHBL BOJHbI
cBera. JIns pacTBOPOB BEJHUMHA YI/ia BpaIlleHWSA 3aBHCHT OT
NPHPOJIBI PACTBODHTENS] M KOHIEHTPAUMH ONTHYECKH AKTHBHOTO
BelllecTBa. Benudyuua yria BpallleHHsi NPsiMO NPONOPUHOHAJNbHA
JJIMHE TNyTH CBeTa B ONTHYECKH AKTHBHOH cpeie, T. €. TOJILHHE
C1051 ONTHYECKY aKTHBHOTO BEIECTBA HIH ero pactBopa. Bansinue
Temneparypbl B GOIbIIHHCTBE C/YUa€B HE3HAYHTEJILHO.

JInsi cpaBHHTENIBHOM OLEHKH CIOCOGHOCTH PA3/HUHBIX BElIecTB
BpalllaTh MJIOCKOCTb MONSAPH3AlHH CBETa BHUHMC/ISIOT BEJHUHHY
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XOJHMO YyKa3blBaTb PAacTBOPHTEJNb H BbIGPaHHYIO /ISl H3MEPEHHs
KOHIIEHTPAIIHIO PacTBOpa.
Be/sHuHHY y[eabHOrO BpalleHHs] PacCYMTHIBAIOT MO OLHOH H3

Jlas BeniecTB, HAXOAAUIUXCS B pacTtBope:
a-100

[‘1]=Ty (N

rIe o — H3MepeHHbIH yros BpallleHHsl B rpapycax; ! — TOJILHHA
C10f1 B JELUMEeTPax; ¢ — KOHLEHTPAalHs pacTBOpa, BHIPa)KEHHas
B rpammax BewecrBa Ha 100 ma pacrtBopa.

Jlast XKUAKHX BElleCTB:

[a] =%, )

TAe & — H3MEPEHHBIA Yros BpallleHHs B rpajycax; [ — TOJIIHHA
CJ10s1 B JELUMETPaxX; p — MJIOTHOCTb KHAKOIO BEILECTBA B IpaM-
Max Ha | ma.

Yneabtoe BpalieHde onpefensioT 6o B nepecyeTe Ha Cyxoe
BEILEeCTBO, JIHGO H3 BHICYLICHHOH HAaBECKH, O YeM B YACTHBIX CTaTh-
SIX JIOJDKHO ObiTb COOTBETCTBYIOLLEE YKa3aHHe.

Hamepenne BeMUMHBl yrsia Bpallendst NPOBOAAT JUGO Aas
OLLeHKH YHCTOTHI ONTHYECKH aKTHBHOTO BeLeCTBa, JMGO IJisl ofpe-
leNieHHsl €ro KOHLUEHTpanuu B pacrBope. JIJIsi OLEHKH YHCTOTHI
BEIIeCTBA M0 ypaBHeHHIO ( 1) mau (2) paccYMTHIBAIOT BEJHUHHY
€ro yAejibHOTO BpauleHusn [a]. KOHUEHTpAUHIO ONTHYECKH AKTHB-
HOT'O BELIECTBA B PacTBOPE HAXOIAT MO (opmyJe:

__a-100
c=0 (3)
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[MockosbKy BeauynHa [a] MOCTOSIHHA TOJBKO B ONpeLe/eHHOM
WHTepBajie KOHIEHTpalHii, BO3MOXHOCTb HCIIO/b30BAHUA (QOPMY-
bl (3) orpaHHuHBaercsi TUM HHTEPBAJIOM.

Wamepenue yria BpallleHHsi TNDPOBOAST Ha MOJSIPUMETPE,
[I03BOJISIIOLIIEM OINpPEJESHTh BEJHUYHMHY YyIyia BPAIIEHHA C TOYHO-
creio +0,02°.

[NpeanasHaueHHbIe Ul H3MEPEHHs! yrja BPAILeHHs PACTBOPHI
HJIH JXHAKHE BELIeCTBA JOJIKHBI GbITb NPO3pauHbiMH. [1pn uamepe-
HHH NPeXJe BCero cliefyeT YCTAHOBHTb HYJEBYIO TOYKY MPHGOpA
WIH ONpEJeNHTh BeJHUMHY MONPAaBKH ¢ TPYOKOH, 3anoJHEHHOH
YHCTHIM pacTBOpHTeneM (npy paGoTe ¢ pacTBOpaMH) WM C myc-
Toi TpyOkoil (mpH pabGoTe C KHAKHMH seutectBaMu). [locae
YCTAHOBKH Npu6opa Ha HYJEBYIO TOUKY HJH ONpPEAEJICHHS BEJH-

NOTJIOIIEHHsI! — BeJHYHHA, 0GpaTHAsi TOH TOJIIHHE CJIOS, IPOXO-
Jifl uepe3 KOTOPbIi MOTOK u3aydenus ocaabasercs B 10 pas.

3akon Bepa casi3biBaeT nor/omenue ¢ KOHIEHTpallHell Mo-
rJI0MAIOIEro BeleCTBAa H OObLIYHO NpPHMEHSIETCS 1Js PacTBOPOB:

k=xc, (3)
TZe ¢ — KOHIEHTpallusi PacTBOPA; ®* — I[10Ka3aTesb MOIJIOLIEHHS

pacTBOpa, KOHUEHTPANHA KOTOPOTO paBHa eldHHLE.
Ha npakrike OGbIUHO HCIONB3yeTCs O6beNHHEHHBI 3aKOH
Bbyrepa—Jlam6epra—DBepa B Buje:

ng—I-” =wxch. (4)

YMHBl NONpPaBKH NPOBOAAT OCHOBHOE H3MEDEHHE, KOTOPOE TOBTO-
psiloT He MeHee 3 pas.

Il nosyueHdsl BeJHUHHbl YrJa BpalleHHs o [OKa3aHus
npu6opa, MONyueHHble NMPH H3MEpEHHsX, anre6panyeckH CyMMH-
PYIOT C paHee HaHIEHHOH BEJMUHHOM MOMPABKH.

ONPELENEHHS, OCHOBAHHbIE HA H3MEPEHHH
MOFrAOUWEHHS 3JTEKTPOMATHHTHOIO H3JIYYEHHSA

doToMeTpHUECKHE METOAbl aHAJIH3a OCHOBaHbI Ha H3GHpaTesb-
HOM MOTJIOIEHHH 3/JeKTPOMAarHHTHOTO H3J1y4€HHS aHANU3UPYEMbBIM
BELIECTBOM M CJYXKAT JJISl HCCJAEJOBAHHS CTPOEHHS!, HAEHTHPHKA-
MK M KOJHYECTBEHHOrO aHa/JH3a CBETONOIJIOAIOUIKNX COCNUHE-
HHil. B 3aBHCHMOCTH OT HCHOJIb3yeMO#l anmnaparypbsl B QoToMer-
pHUECKOM aHAJM3€ Pa3JHYaloT CNEKTPOGOTOMETPHUECKHE METO-

Ib — AaHajlH3 M0 MNOIOUIEHHIO BEIECTBAMH MOHOXpOMAaTHue-
CKOTO H3JydeHHs; KOJOPHMETPHYECKHEe H (pOTOKOJOpPHUMETpHNUE-
CKHe — aHaJu3 IO TNOIJIOIEHHIO BelleCTBAMH HEMOHOXpOMAaTH-

‘'UeCKOFO U3JIYUeHHS.

Onpepesiennsi, CBsI3aHHbie C H3MEPEHHEM NIONVIOLIEHHS S/IEKTPO-
MATHHTHOFO H3JYYeHHsi, OCHOBAHbl Ha JBYX 3aKOHaX. 3aKoH
Byrepa—JlamGepTra cBs3bIBA€T. MOMJIOILEHHE C TOJIIHHON cJIos
AOTJIOAIOILEro BEleCTBa H BblpaxKaercs COOTHOLIeHHEM ' :

J o 1n—kb.
=107 ()

1g 4= kb, (2)
rae Jo — HMHTEHCHBHOCTb H3JIyUeHHs, NAAdiouiero Ha BEIL{ECTBO;
J — HHTEHCHUBHOCTb H3JIYYeHHs, Mpoliejuliero 4depes BE€LUECTBO;
b — ToJIIMHA CJ0s1 BellleCTBA B CAHTHMETDAX; k — nokasarteib

' TpuBeneHHbie 0603HaUeHUs1 COOTBETCTBYIOT [OCTy 7601—78.
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Benuuuna Ig # HOCUT HA3BAHME ONTUYECKOH NJOTHOCTH U

o6o3Hauaercs 6ykBo#t D. :

_BeqHunHa % siBaseTcst cneunpHueckoll (U3UUECKOH KOHCTaH-
TOH LJIfl. K&XJOT0 BEILECTBA H MOXKET ObiTb HCHOJB30BAHA JUIS
neneit uaeHTHHKaUWH. 3HAHHE BeJHYHHbl X [O3BOJSET Onpene-
JHUTb COLEepXKaHHE NAHHOrO BellecTBA B pPacTBOPax HEH3BECTHOMH
KOHIIEHTPAllH¥ HA OCHOBE HM3MEDEHHS ONTHYeCKOil mIOTHOCTH D.

O6bennnennpiii  3akon bByrepa—Jlam6epra—bBepa Bmoane
CHpaBeJJ/IUB TOJbKO IS MOHOXPOMATHUECKOrO H3Jy4eHHs, NO3TO-
MY CTPOTHM S$IBJISIETCSI €r0 MpPHMeHeHHe B CHeKTPOHOTOMETPHH.
B ¢oTokonopuMeTpHH, rie H3MepPEHHsI NPOBOASITCS C MOMOUIBIO
CBETOQHUIBLTPOB, BHIAGASIOUIHX CPABHHTENbHO Y3KUE HHTEpPBAJ
AJIMH BOJIH, 5TOT 3@KOH MPHMEHHM JIHIIb C GOMBIUHM HIH MEHbIIHM
NPHGJIHKEHHEM B 3aBHCHMOCTH OT CTEMEHH MOCTOSIHCTBA BEJHUHHBI
D B jaHHOM HHTepBase LJIHH BOJH.

Cnekrpodoromerpus

Cnexu(rpo@omme'rpuﬂ HCIOJIb3YeTCs AJIs1 MAEHTH(OUKALHUHU coe-
JHMHEHHH, HCCJIELOBAHHs COCTaBa, CTPOEHHSI H KOJHUECTBEHHOrO
aHa/M3a HHIWBUAYAJbHBIX BELIECTB H MHOTOKOMMOHEHTHBIX
cucreM. KpHBasi 3aBHCHMOCTH NOIJIOLIeHHsT ((PyHKLHS MOrjaouie-
HUSA) OT QJIMHBI BOJIHBI HJIH BOJTHOBOTO YHCJIA HA3bIBAeTCH CEKTPOM
TNOTVIOIEHHS BEUIECTBA M ABJAETCH ClelH(Hueckod XapakTepH-
CTHKOHM JaHHOTO BELIEeCTBa.

B cnexkTpodoTomMeTpuuecKHx MeTofax NPHMEHSIIOT CEKTpodo-
TOMETPBl — NPHOOPHI, IO3BOJAICILIHE NPOBOAWTb AHANH3 KaK OKpa-
IIEHHbIX, TaK W O6eCUBETHbIX COEAMHEHHH M0 H3GHpaTeJbHOMY
MOTJIOLIEHHI0 MOHOXDOMATHYECKOTrO H3JNy4YeHWs B BHJIHMOH, VJBT-
padHo/IeTOBOH H HH(pPaAKPACHOH 06/acTAX CIEKTpa. Hpuponé no-
JIOC TOIJIOLIEHHA B YJbTPAa(HOJETOBOH H BHAHMOH 006JacTsx
CMEeKTPa CBSI3aHa C pPAa3/IMYHbIMH 3JIEKTPOHHLIMH TEPEXOJaMH B

| ¥ <
B narepaType 31a Be/MUMHA YacTO HasbiBaeTcA KO3((HLUUEHTOM MOralleHus
HIH KO3(DPHIHEHTOM SKCTHHKLHH.
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[OMIOMAIOLMX MOJEKY/IaX H HOHAxX (5/EKTPOHHbIE CHEKTPHI);
B HH(pPAKpPacHOH o6sacTu OHAa cBA3aHa ¢ Kone6aTe/bHBIMH TI€-
PeXONaMH H H3MEHEHHEM KOJeGaTelbHbIX COCTOSIHHH sinep, BXOMsi-
IMX B MOJEKYJ]y MOrMOUAomero BellecTsa (koseGaTe/bHble
CNexTphi).

PacnpocTpadeHHasi B HacTosiliée BpeMsl annapartypa mosso-
ASieT WAMepATh YAbTpadHOJETOBble CMEKTPH B 006/1acTH OT 190
10 380 uM, BuauMble — oT 380 n0 780 uM, UH(PaAKpacHbIe CIeKT-
pbl — ot 780 10 40 000 nm (40 MkM).

CNEKTPO®OTOMETPHSA B YJbTPA®UONETOBOR
H BUAHUMON OBJACTAX

CnerkrpodoToMeTpuueCKHe H3MEPEeHHs B yabTpadHoNeToBOH H
BUANMO# 06JACTAX uyauie BCEro NMPOBOAST AJsl PacTBOPOB, XOTs
TakHe H3MEPeHHsi MOryT ObiTb MPOBeJeHbl H /s BEILECTB, Ha-
XOASIIUXCS B NapooGpa3HOM, XUAKOM H TBEDAOM COCTOSHHH.

O6paseln aHaNH3HPYEMOro BEUIECTB4 NPH CHEKTpodoTOoMer-
PHUECKHX ONpeJeJIeHHsIX OGbIYHO PacTBOPAIOT B COOTBETCTBYIO-
uiem pacteoputene. Jlas 3THX 00/acTedl NPHTOAHbL MHOTHE
PACTBODHTENH, B TOM UHCJe BOAA, CIHPTHI, XJA0poGopM, HH3UIHE
YIJIeBONOPOAB, bHUpH, Pa3Be/leHHble PacTBOPHl aMMHaKa, €1KOro
HaTpa*, XJOPHCTOBOLOPOJHOH MJIH CEPHOM KHCJIOTHI. Cnenyer
HCII0Jb30BaTh PACTBOPHTENH, HE COJEpXKaAllHe NpHUMeced, norJo-

lialOLHX B AaHHOH chnekTpaipHo#l ofnactu; ang cnektpocdoro-

METPHH BHINYCKAIOTCS CMELHaJIbHbIE PACTBOPHTENH, TapaHTHPYIO-
Li{H€ OTCYTCTBHE NpHMeceH.

CnekTpoOoTOMETPHUECKHH  aHANU3 10 HENOCPEACTBEHHOMY
M3MEPEHHIO ONTHYECKOH [JTOTHOCTH MOXKET 6bITb TPOBEAEH ISt
BellecTs, 06JaialolnX JHIb ONpe/ieJeHHbIMH OCOGEHHOCTAMH
cTpoeHHsi (apoMaTHYeCKHe COEJMHEHHs, COEAMHEHHS C COMPSIKeH-
HbIMH KPAaTHbIMH CBSI3IMM, COEIAHHEHHsi pAla METa/JoB H ap.).

HekoTophie aHaiu3MpyeMble BellecTsa HeOGXOAMMO NpeNBapH-
TeJbHO TEPEeBECTH B COeJHHEHHE, TOTJOINAIoLIee H3TYUEHHE.

[ia%1 onpejesiedin KOHIEHTPailhH PacTBOPOB CHEKTpOPOTOMET-
PHYECKHM [MyTeM HCIIOJb3YeTCsl 3aKOH Byrepa — Jlambepra —
bepa B dopme:

1
c=L.D. (5)

B psge caydaeB Aaxke NPH HCNOJb3OBAHHH MOHOXPOMATH-
4ecKOro H3JyHeHHs MOryT HabJI0[aTbCsi OTKJIOHEHHS OT 3aKOHA
Byrepa — Jlam6epra — Bepa, oGycJqoBJierHbe npoueccami JHc-
COLIHALMH, ACCOLHALHA H KoMIIeKcooGpasoBanus. [IpH HalHUMH
TaKux OTKJIOHeHwil cjefyeT NOAb30BaThes He ¢opmyaol (5),

* CorjlacHo TPHHATOH B CTpaHe TepMHHOJOTHH (XuMUueCKHA 3HUMKJIONELH-
yeckHii cioBapb, U3, CoBeTckas SHUHKONEAUs, M., 1983), efKHH HaTp HA3bIBAET-
Csl IMAPOKCHA HATPHSA, @ €AKOe KajiH — THIPOKCHI Kajus.
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a 3KCNEePUMEHTAJbHO HAHAEGHHON 3aBHCHMOCTLIO ONITHYECKOH IJIOT-
HOCTH OT KOHLEHTpAllHH.

Hsmepgﬂnﬂ ONTHYECKOH IJIOTHOCTH D B yJabTpadHONETOBOM
H BHAHMOH 0G/IaCTH MPOBOASTCH Ha (HOTOSMEKTPUYECKHX CIIEKTPO-
¢otomerpax. OCHOBHBIMH YacCTAMH 3THX NPHGOPOB SBJISIIOTCA:
HCTOYHHK H3JIYY€HHS (JlaMOa HakaJHBaHHS [Js1 BHAHMOH 06-
JIaCTH, rasopaspsiiHasi BOJODOAHAsl WJH [JefiTepueBast Jamna
yJAbTPa(HOJIeTOBOH 06/acTH), MOHOXPOMAaTtop, AMCHEPrHpyoulas
CHCTEMA KOTODOro OCHOBaHa Ha HCIOJb30BAHHH KBapleBOH
NPU3MBEI MM AHPPAKLHOHHOH DEIeTKH, KIOBETHOe OTHAEJEHHEe, B
KOTOPOM pacnoJiaraloTcsi KiOBeThl C HCCJAENYEMBbIMH BELECTBaMH,
IpHEMHOE H (OTOMETPHYECKOE YCTPOHCTBO [Jsi CpPABHHTEJNBHOM
OLleHKH HHTEHCHBHOCTH CBETOBbIX MOTOKOB Jo u J, OCHOBaHHOe
Ha HCHOJb30BaHHH (POTO3/1EMEHTOB.

MsmepurenbHas 1kaja crnekTpodoToMerpa HporpajiyMpoBaHa

B NpolleHTax nponyckanus T (T.e. ]L~100) W B BeJHYHHAX OIl-
. 0
THYeCKOH maotHocTH D (T.e. lg—’-!"—), a mKanla AJHH BOJH HJH

BOJIHOBBIX YHCeJ — B HAHOMETPAax WJH B cM~' coOTBETCTBEHHO.

B npounecce H3MepeHHs Ha NMyTH BHIXOASIILETO M3 MOHOXPO-
MaTopa INyykKa H3JIyueHHst ONMpeLeNeHHOH MAMHB BOJHbI MOOYe-
PEIHO yCTaHaBJIHBAETCS HYJIEBOH pacTBOp (pacTBOPHTENb HJIH pa-
CTBOD, COAEPXKALIHA Te Xe BellecTBa, YTO H HCCAeLyeMbll, 3a
HCKJIIOUEHHEM aHAJM3HPYEMOr0 KOMIIOHEHTa), Aasi koToporo T=
=100%, D=0 u uccrenyemuii pactsop. '

JnA CcHHXeHHMS BeJHUMHB OWHGKH 1pd onpepeieHHd D
KOHLEHTPAUHS pacTBOPA H TOJIIHHA CJOsI €ro MoJAGHPaIoTCA
TaKuMH, 4To6bl D B HccaeayeMmMol crmekrpasibHOH 06JacTH Ha-
xoaunocs B npepenax or 0,2 no 0,7. B 3aBHCHMOCTH OT CIOCOG-

"HOCTH BELIECTBA K NOIVIOIIEHHIO 3TO OOBIUHO JOCTHraeTcs HOpH

HCMO/Ib30BAHHH KoHiteHrpauui ot 0,01 mo 0,000019% (koBeTs
C TOJIIHHOHA cjosi 10 MM).

Hoxaf,aTe.nb MOIVIOIIEHHS! X BBIYHCJASIOT Ha OCHOBAHHH H3-
MEPEHHOH ONTHYECKOH MJOTHOCTH D 11 pacTBOPOB C H3BECTHOH
KOHUEeHTpauuei no dopmyJe:

w=—o:-D. (6)

KoHueHTpauusi ¢ Moxer GbITh Bblpa)keHa B MOJIAX Ha | J wiH
B rpamMmax Ha 100 mJa pacrBopa. B 3aBucumoctd OT 3TOro mno
¢)opmyneﬁ(6) BLIYHCJIAIOT MOJISIDHBIHA TOKa3aTeJsb MOTJIOLUIEHHST HIIH
YAEJbHBIA NOKa3aTesb NMOIJIOLIEHHS.

MouisipHbiit TOKa3aTeqb NOLJIOIIEHHsI (€) MpeiacTaBaseT co6oi
ONTHYECKYI0 [UIOTHOCTb OJHOMOJISIDHOTO pacTBOpa BEIUECTBa
npH TojmHHe cnof 10 MM; yAeabHbIH noxasaTesb MNOTJIOLIEHHS
(El%.) — ONTHYECKYI0O IJIOTHOCTH PacTBOpa, cojepxawero | T
Beutectsa B 100 ms pactBopa mpu TO# Ke TosuiMHe ciosi. Ile-
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pexoj OT Y/IENbHOTO TOKasaTess MOTJIOEHHST K MOJISIPHOMY
OCYIIECTBI/IAeTCH o (Popmyie: -

€2, H €3, — MOJISIDHbIE KO3((HUHEHTH NOIJVIOIEHH OJHOTO Be-

g M 7
8=E{{;)M'—IF? (I)

rae M — MoJeKkyJsipHast macca. o

Ecii M3BeCTHO 3HaueHue % (B ¢opme € HIH El%), ompe-
JeJISIOT  KOHUEHTPALHIO HCC/IeiyeMblX pacTBOpOB 1O BeJHUHHE
onTHYecKoi MJIOTHOCTH D, noJab3yfch dopmyaoi (5) (mpu yeuo-

[LeCTBA TNDH JJIHHAX BOJH A1 H Ao} €, H &;, — MOJSDHHE KO3(-
(HUHEHTH MOTJOLIEHHS BTOPOro BelllecTBA NPH JJIMHAX BOJIH
A1 H A2; b — TOJIIHHA CJI0S1 BelleCTBa B CAHTHMETpaX.

3HaueHHsA MOJAPHBIX KO3 (HIHEHTOB MOIJIOILEHHS ONpeaes-
10T 3KCNIEPHMEHTAJIbHO, H3MEPSAS ONTHUYECKHE MJAOTHOCTH CTaHAapT-
HbIX PacTBOPOB KaXJOro BeuiecTBa mpH Ay U Az. Cucremy ypas-

HEHHH (8) p alw THOCHTEJI (o} y €CTHbIX KOHU.eHlpa-
€ T O bHO JBYX HEH3BeEC
UK C1 H Ca.

BHM NOJUWHEHHA 3akoHy Bepa).

Jlasi uneHTHOHUKAUMH BellECTB B yabTpaduoseToBoi obsacTtH
CreKTpa PeKOMEHLyeTcs MpUMeHATH pEerHCTpHpYIOILHe cnekTpodo-
TOMETPHI.

[Ipy u3MepeHHsiX Ha PasHbIX cnekTpoOTOMETpaX 3HAUEHHS
XapaKTepHBIX [UIHH BOJH MOTYT oriuaThess Ha +2 HM. Ecan
OTJIHUMe MPeBHILAET YKa3aHHbIl Mpeies, TO Heo6X0LHMO NPOBECTH
KaJHOPOBKY LIKaABl AJAHH BOJH. g

TIpM KOJIHUECTBEHHbIX ONpENC/NCHHsX esiecoo6pa3Ho HCROJb-
30BaTh TaKHe MOJOCH MOTJIOWEHHS], KOTOphie OTBEYaloT Ccleaylo-
UIMM YCJIOBHAM:

1) nannas noJjoca J0JXKHA 6bITh 10 BO3MOXHOCTH CBOGOAHA
OT HAJNOXKEHHS MOJOC MOTJOLIeHHst APYrUX KOMIIOHEHTOB aHaJH-
3UpyeMOd CHCTEMBI;

9) pmi6paHHasi nojoca AOJKHA o6jaaaTh AOCTATOYHO BbICO-
KHM TOKa3aTeqeM Torjouenns (x) A HHAMBHAYaJNbHOrO CO-
eIUHEHHS. :

Takue NoJOCH HAa3bIBAIOTCA aHAJHTHUCCKHMHU.

[Ipy aHajH3e HCIOJb3YIOT MAKCHMYM WIH MHHHMYM [0JOCHI
[OTJIOIIEHHS M HE CJe[lyeT NPOU3BOJMTL H3MEpEHH Ha ydacTkax
KpYTOrO Chaja WiH MoJbeMa KPHBOH.

Jl;isi MHOTOKOMTIOHEHTHBIX CHCTEM BbijlefieHHe AHAJHTHUECKAX
[10/10C AJIs1 KaXKJIOTO OT/Je/bHOr0 KOMIIOHEHTA CTaHOBUTCA 3aTPYL-
HUTeJILHHIM, TOTAd KOJHUEeCTBEHHbe Ofpele/IeHus MOryT OBITb
MpOU3BeJleHbl MyTeM H3MepeHHs ONTHYECKOH MJIOTHOCTH MpH He-
CKOJIbKMX 3HAUYEHHsiX AJIMH BOJH M peLIeHHs cHCTEMbl JIHHEHHBIX
ypaBHeHHH, CBf3BIBAIOUIKX CyMMApHYIO BeJHYHHY ONTHYECKOH
[LIOTHOCTH CMECH TpH NaHHOA A/HHE BOJHBEL C BEJIMUHHOH OINTH-
4ecKofl IIOTHOCTH IVIsi KaXJOro MHIMBHAYaJbHOrO KOMIIOHEHTA.

Hanpumep, AJisi CHCTEMbI ABYX OKpAIUEHHbIX BELIECTB, CIEKTPbl
[OTJIOILEHHS KOTOPHIX HaK/Na/lpiBAIOTC APYr Ha Apyrd, omnpenede-
HMe KOHUEHTpPALHMA ¢, H Cz pacTBOpa BEACTCSH npd ABYX MJIHHAX
BOJIH 10 YPABHEHHSM:

D, =en, b+ e, C2b:

)
\©)

DM ’;Bnyclb + E‘kacibv

raie D, wu D, — u3MepeHHbie 3KCIEPHMEHTAJIbHO ONTHUECKHE
ANOTHOCTH CMECH MABYX BeLLeCTB MpH JJIMHAX BOJH A H A2;
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OTHOCHTEeAbHAA Ol

HHAl MHIAHBHAYaJbHBIX COEJMHEHHH O6GHYHO He mpeBbliaer 2%
NpH aHasiu3e cMeceil own6Ka OmpejesieHHsi BO3pacTaer. >

B psize cayuaeB aasi HIEHTHOHKANHH H KOJHYECTBEHHOrO
onpejiesieHHs1 BeILeCTB METOAOM crnekTpodoToMeTpHH Tpebyercs
CpaBHEHHE C XHMHYECKHMH CTaHIapTHRIMH 06pa3liaMH.

Jlnsi npoBepKH NMpPONyCKaHHsi INKaJbl CNeKTpOoGOTOMETPOB HC-
MOJb3YIOT CTaHAApTHHIH o6pasen Guxpomara kaaus. Huxe npu-
BOASITCSI JONMYCTHMBble 3HAUYEHHS! ONTHYECKOH IJIOTHOCTH PpacTBo-
pa cTaHgapTtHOro o6pasua OHXpoMaTa KaJiHsi, COoAepKalllero

60,06 mr B 1000 Ma pacTBOpa cepHOH
e oo l(g)MM. pa ceproil kucaothl (0,005 mMoJb/a),

Jlnusa BOJHBI (A, aM 235 257 313 350

OnTHYecKas TMIJIOTHOCTh 0,748 0,845 0,292 0,640

CNMEKTPO®OTOMETPHSI B HH®PAKPACHOH OBJIACTH

IMornomenrem B HHpakpacHo# o6nactH 0641a1al0T MoJe-
KYJbl, THTOJbHBE MOMEHTl KOTOPbIX H3MEHSIOTCS NPH BO30YXKae-
HHM KoJeGaTeJbHbIX ABHKeHHH sinep. MHdpakpacHble cneKTphi
MOryT GHITH TIOJIy4€eHbl B PAa3JIMYHBIX AarperaTHbHiXx COCTOSIHHSAX

BELIECTB W HCIOJB3YIOTCA AJsA Hnemmj)uxauuu, KOJIMYECTBEHHOTO

aHaju3a, a TakXe JJIsl HCCJEIOBAHHA CTPOCHHS MOJEKYJI.
H3mepenusi HpOBOAAT HA OZHOJYYEBBHIX M JBYXJY4YeBHIX
HH(GpPAKpacHBIX CNeKTPOPOTOMETpPaX, CHAGXKEHHBIX JAHCIEpPry-
ponI}lum»éu CHCTEMaMH B BHJe NPH3M H AHOPPaAKLUHOHHBIX PELIEeTOK
an6oJiee YacTo HCNOJb3yeTCsl CHEKTPaJb! '
nasi o6sactb oT 2,5
10 20 MkM (4000—500 cM— ). P '
. Kaxabii MHppakpacHblii CHEKTp XapaKTepH3yeTcsi CepHei
0JIOC TOIJIOIEHHSI, MAKCHMYMBl KOTOpHIX ONpeiesisiloTcsl BOJHO-
BHIM UHCIOM vV WM IJUHOH BOJHBI A H HHTEHCHBHOCTbIO MAaKCH-
MYMOB TOTVIOLLEHHS.
o o srrz o e == e
BosiHOBOE uHCJIO v, H3MepsieMoe B OOpaTHbiX CaH
—1 d
(cM™'), onpeneasiercs H3 COOTHOLIEHHS v=—1—£—, rae A — WJIHHa
BOJIHBl B MHKpPOMETpax (MKM). ’
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OG6BIYHO TIPH 3alHCH CHEKTPa HAa OCH aGCUUCC OTKAa[AbIBaeTCst
B JIMHEHHOH LIKaje 3HaueHHe BOJHOBOro uucaa v (B cm™'), Ha
OCH OpIMHAT — BeaH4HHaA mponyckaHus T (B %).

[Moaroropky 06pasuOB K CHATHIO HH(PAKPACHBIX CHNEKTPOB
NPOBOAAT [0 CJACAYIOIIHM METOLHKAM.

1. dnsn tBepabx BemecTs. a) [lacTel: THIATEJIBHO
cmemuBaloT 10—20 Mr TBepaoro BellecTBa ¢ 1—2 KamiaMu
HMMEePCHOHHOH JKHAKOCTH (Ba3eJHHOBOE MACJO, MONH(PTOPYrI€BO-
JOpPOA, rekcaxaopOyrajues H [p.), MNPHrOTOBJEHHYIO ~NACTy
CAABAMBAIT MexAy AByms maactuukamu u3 NaCl (uam KBr) u
[IOMEINLAIoT B CIEKTPodOTOMETp sl H3Mepenns. Bo BTOpo#l KaHas
npuGopa NMOMELLAloT CJAOH MMMEPCHOHHOH JKHIKOCTH MEXAY mjia-
crunkamu NaCl (uwrtu KBr).

6) Jwucku ¢ KBr: HaBeCcKy TBEpAOrO BeLLECTBA {(1—3 wr)
TIIATEJbHO CMEIIHBAlOT B BHGpOMeJbHHIE HJIH B CTyNKe CO
CHEKTPOCKONHYECKH YHCTHIM GDOMHJIOM KaJjiHs (1560—200 mr) u
cMech npeccyloT npu aasjerut 7,5—10 t/cM? B Teuenne 2—5 MHH
noJ BakyyMoOM 2—3 MM PT. CT.

CreKTp MOJy4eHHOro 06pasia CHHMAKT OTHOCHTEJBHO BO3AY-
X2 WIH OTHOCHTEJIBHO AHMCKa, MPHTOTOBJeHHOro 3 udcroro KBr,
NOMEleHHOro BO BTOPOH KaHaja npubopa.

9. lass XKUAKHX BeluecTB. TOHKYIO MJEHKY XHL-
KOCTH 3a)kuMaiorT Mexny maacturkami u3 NaCl (uau KBr) uiu
HCIOJB3YIOT KIOBETHl C MaJOH TOJLIHHOH cjos (0,01—0,05 MmM).
Bo BTOpodl KaHan mpuGOpa NMOMEL1AIOT YHCTYIO MIACTHHKY NaCl
(uwan KBr) yJABOEHHOH TOJILHHBI HIH COOTBETCTBYIOLUHE MyCTbIE
KIOBeTH.

3. PacTBops. PactBop nccenyemoro ofpasua (KHIKOTO
MAM TBEpHOro) B NOAXOASIIEM OPraHHYeCKOM pacTBOpHTENE
(06BIYHO HCMOJIb3yeMbie KOHLEHTPalHH npubausurenbio 0,5—
1,5%) BBOAAT B KioBeTy ¢ ToJuHMHOH ciost 0,1—1 mMm. CrnekTp
pacTBOpa CHHMAIOT OTHOCHTEJBHO YHCTOTO PACTBOPHUTENS.

B gayecrse pacTeopurteell HauGosee YacTO NPUMEHSIOT
YeTBIPEXXJOPUCTHI YIJIEPOL H XJI0POGOpM.

[TpuMeneHne HHOPPAKPACHBIX CHEKTPOB /I HCCICLOBAHUA
CTpOEHHsI BelIeCTB OCHOBAHO T[JIABHBIM 06pa3oM Ha HCIOJb30-
BAaHWH XapaKTEPHCTHUYECKHX [OJIOC MOTMOULEHHS (moJsiochl, cBA3aH-
Hble C KOJNeGaHMSIMH (YHKUHOHANBHBIX TPYNN HIH CBsseH B
mosiekynax). TakdMu XapaKTepHCTHUECKHMH MOJIOCAMH TOIOLLe-
uus o6mapaor rpynnsl —OH, —NH;, —NO;, =C=0, —C=N
v Ip.

WjenTnduKauus JeKapcTBEHHOrO BELIECTBA MOXKET 6BITH TIPO-
BeeHa myTem conocrasiennsi MK-cnekrpa HCCI€AyeMOro Belle-
CTBa C aHAJOTHYHBLIM CIEKTPOM €ro CTaHAapTHOro obpasia WM
¢ ero craHjiapTHeM cnekrpoMm. B mepBom ciyuae HUK-cnekTpbl
CHHMAIOT TNOCJEJOBATEJbHO HAa OQHOM H TOM e npxHGope B
OJIMHAKOBbIX YCAOBUSAX (arperaTHoe COCTOsiHHe 06pasiid, KORUCHT
pauMsi BElLeCTBA, CKOPOCTb PErHCTpauHd H T. n.). Bo Bropom
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clyyae CJaeQyeT CTPOro pPyKOBOACTBOBATbCSl YCJNOBHSIMH, TpHBe-
JeHHBIMH JUIS1 CTAHAAaPTHOrO CHEeKTpa (KOHUEHTpAauHs BellecTBa,
CTEeNEeHb MPONYCKAHHA -AJS OCHOBHBIX MOJOC H T. IL.).

O6b1uHO ucnonbaywr MK-cnektpsl, cHsiThie ¢ TabaeTkaMmu 6po-
MHJa KaJlifl HJIH C 1acTaMH (CyCreH3HIMH) B Ba3eJHHOBOM

Madllic.

Conocrasienne HK-cnekTpoB pekomenpyercsi HauHHaTh ¢
AHaJii3a XapaKTePHCTHYECKHX [I0JI0C, KOTOpbie OGBIUHO XOPOLHO
NpOSIBJISIIOTCS HA CHEKTpax, H JHlIb NPH HX COBNAJEHHH COMNO-
CTaBJISIIOT HH3KOUACTOTHYIO 06J1aCTh.

Has wuskouacToTHOro Hurepsana 1350—400 cm™' xapaxre-
peH creiupHyecKHi HaGOp N0JOC, KOTOPLIH HA3bLIBAIOT 06JaCTbio
«OTNEYAaTKOB NaJlblUEB».

IiosnHoe coBnamenue nosoc norsoiexuss B MK-crnekrpax cBu-
JeTeJbCTBYeT 06 WAEHTHYHOCTH BeillectBa. [loaumopduble Moau-
(uKALKK OJIHOTO M TOTO XK€ BellecTBA MOryT AaBaTh Pa3jHUYHBIE
CiekTpul. B 3TOM cayuae n4s npoBepKH MAEHTHUHOCTH COMOCTAB-
JISIIOT CHNEKTPbl HX PACTBOPOB HJIH, PACTBOPHB KaX[0€ BEILIECTBO
B OJHOM H TOM X€ pacCTBOPHTE/E, YNAPHBAlOT DPaCTBOPHTENb
JI0CyXa H CPaBHHUBAIOT CMNEKTPHl TBEPABIX OCTATKOB.

Hapsiny ¢ monoxenneMm nosioc NOIVIOMICHHS —CyHLeCTBEHHO
XapaKTEePHCTHKOH BEILeCTB fABJASETCH HHTEHCHBHOCTb MOJIOC MOFJO-
LIEHHs, KOTOpasi MOXeT ObITh OXapakTepu3OBaHa B CIEKTPax
BEJHYHHOH TNOKasare/s MOMJOIEHHs (%) H/IH BEJTHMYHHOH HHTe-
TpajJbHOH HMHTEHCHBHOCTH norjolenuss (A), paBHOH mJomanu
oru6aeMoid KpHBOH MOIJIOLIEHHS.

WHTEHCHBHOCTH NOIVIOIEHHS] MOFYT GhIThb MCHOJL30BAHBI IS

YCTaHOBJ/IEHHS] CTPOEHHS BelIeCTBA U [Jisl KOJHUYECTBEHHOro aHa-
JIH3a.

Koaopumerpus

asHe-
HUH HHTEHCHBHOCTEH OKPAacOK pacTBOPOB PasHbIX KOHUEHTpaUHH
[pH MOMOLIH HECJOXHbIX NPHGOPOB: KOJOPHMETPHUECKHX INpo-
6HMPOK, LMJHHAPOB C KpaHaMH, KOJOPHMETPOB M (HOTOMETPOB.
B konopuMerpuH He TpeGyeTcsi coOilofeHHe 3akoHa bepa.
HamepeHusi NpoBOASIT MOCPEACTBOM CJEAYIOUIHX OnepaiHi:

a) oxpaileHHylo npo6y H CTaHiapt pa36aBiasioT B cocydax
OJHHAKOBOrO AMaMeTpa 1O COBMAfEHHsI OKPAacOK (MeTOA ypaBHH-

RN

BAdHHHA) |

6) ypaBHHBAIOT OKPAaCKH HCCJELYEMOro OKpall€HHOro pacTBO-
pa ¢ pacTBOPOM, COAEpXKAILHUM BCe BelleCcTBa, 33 HCKAOUEHHEM
H3BECTHOH KOHLEHTPaUHH (KOJOPHMETPHUECKOE THTPOBAHHE);

B) TOTOBSAT Ha6op CTaHIAPTOB C PA3NHYHOH KOHLIEHTpaLHe#
BEllecTBa H NMOAGHPAIOT COBNAJeHHe OKpPacoK npoGbl H OJHOTO H3
CTaHAApTOB (METOL CTAHAAPTHLIX CEpPHH).
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(OTOTOKA, PETHCTPHPYEMOH T

doTOKONOPHMETPHSA

DOTOKONIOPUMETPHUYECKHHA METOX OCHOBAH Ha M3MEPEHHH CTe-
[eHH TOIVIOMICHHSI HEMOHOXPOMAaTHYECKOTO CBETa HCIBITYEMbIM
BEIIECTBOM C MOMOIIbIO (POTO3NEKTPOKOJIOPHMETPOB. Jas ompe-
JeneHHs KOHUEHTPAUMH PACTBOPOB (POTOKONOPHMETPHUECKHM ME-
TOIOM NoJib3yloTCsi (hopmyJoit ().

Beauuney % H xb ONpeiessiioT MyTeM NpPOBEICHHs CEpHH
TpeABaPUTEJbHBIX U3MEPEHHH JUIS PAacTBOPOB C H3BECTHOH KOH-
LEHTpalHel HCCJIELYyeMOro BellecTBa.

Tlpu OTCYTCTBHH JIHHEHAHOH 3aBHCHMOCTH MEXIY Tt u D anda
ONpeNeNieHHsi ¢ CelyeT NoJb30BaThCH KaJquGPOBOYHBIMH Tpacu-
KaMH, MOCTPOGHHBIMH JJIfi KaXJOro ONpENEeJsieMOro BEILECTBA.

HauGosee pacnpocTpaHeHHHIMH SIBJSIOTCH JBE NPHHUHIHATE-
Hble cXeMbl (POTO3/IEKTPOKOJIOPHMETPOB:

1) cxema npAMOro MA€HCTBHA C ONHHM (hoTOo3/1eMEHTOM,
npepycMaTpHBalollast H3MEpeHHe ONTHYECKOH IJIOTHOCTH NO CcHje

YeHHd, npome{(mero yepes pacTBop norJjouawiero Bewecrsa C
KOHUEHTPAUHEH C;, OTHOCHTEJbHO pacCTBOpa CpaBHCHHS MOXeET

HLITL 3anucay

ObIThH 3anucana HeM

bipaKeHneM

Ji=Jo- 1074, (9)
a A PacTBOpa C KOHIEHTpalHed Co:
Jzzjo-l(rkbc’. (10)

OTHOWEeHHe HHTEHCHBHOCTH CBeTa, NpPOIUEJIIEero 4epe3 pacTso-

pbl KOHLEHTPALHH €2 H ¢, HMEHyeMOe «OTHOCHTEJbHOH npomnyc-
KaeMOCTbIO», GYeT paBHO:

l'/l: Jo-lU‘kbt? — 10~ kb{ca—ci) __ 10~ kbAc . )
7 Te 0 = ’ (1)

1g—§;-=,D=kbAc. (12)

;

2) nuddepennuanbHas cxema ¢ ABYMsA (oTo3/IeMEHTaMH,
paccuMTaHHas Ha NoNajaHhe Ny4YKOB CBETA, NPOXOMSIIAX COOT-
BETCTBEHHO 4epe3 HCTbITYeMbili H HyJeBOH pacTBOpH, Ha /Ba
pasubx orossiementa. POTOTOKH YPaBHHBAKT C TNOMOLILBIO
NOTeHLHOMETPa (3J1eKTpHYecKasi KOMTeHcalysi) WIH AHadparmsi,
yMEHbIIA0oLIeHl HHTEHCHBHOCTE OJHOTO M3 CBETOBBIX MyHKOB (on-
THUECKast KOMIEHCAIlHs1).

[lo IKaje mNOTeHLHOMeTpa HJIH JAHadparMbl OTCYMTHIBAIOT
ONTHUECKYI0 IJIOTHOCTb B MOMEHT DaBEHCTBA (OTOTOKOB, KOTaa
CTpe/Ka PErHCTPHPYIOMIEro raibBaHOMETPa HAXOMMTCA Ha HyJe€.

OtHocUTeNbHAs OWHOKa (OTOKOJIOPHMETPHUECKHX METOO0B
06bIYHO He TIpeBHlIaeT 3%, KOJOPHMETPHUECKHX — 5%.

JnddepennnanbHas CneKTpopoTOMETPHUSA
H (OTOKOJOPHMETPHS

InddepenunanbHpli METOA aHAIU3a HCMOMbIYIOT Nis MOBbI-
LIGHHS TOYHOCTH CIEKTPO(OTOMETPHUECKHX H (POTOKOAOPHMETPH-
YecKUX H3MepEeHHH TNpH ONpele]eHHH BBICOKHX KOHILEHTpaLH#
pemects (ot 10 mo 100%). CyumwHocTb MeTOAd 3aKIIOHACTCH
B H3MEDEHHH CBETONOIVIOUIEHHS aHA/NH3HPYEMOro pacTsopa OTHO-
CHTENbHO PAaCTBOpa CPaBHEHHS, COAEPHKALIEro OINPENENCHHOE KO-
JIMYECTBO HCIBITYEMOro BEMecTBa; 3TO MPHBOAHMT K H3MEHCHHIO
paGoueil 06JacTH IIKaNbl NPHGOPa H CHHMKEHHIO OTHOCHTEJIbHOH
omn6kH aHanusa ao 0,5—1%.

Ecau paccMaTpHBarh MPOXOXICHHE Jyuedl CBETA OJHWHAKOBOH
MHTEHCUBHOCTH Yepe3 TPH KIOBETHl, KOTOpble COAEpXKAaT pacTBoO-
pHTenb Co W PAcTBOPHl C DasIHYHOH KOHLEHTpalHeH HcnbiTye-
MOro BEINEeCTBA €} M Cz, MpUUEM €1 < C2, TO HHTEHCHBHOCTbL H3Jy-

40

- OTHOCHTe/IbHAsL MPONYCKaeMOCTb OIpejeNseTcss pasHHUedl B
KOHLIEHTPAIMAX BElUIeCTBA B aHANH3HPyeMbIX pactBopax (A.).

BhiGop onTHMa/bHBIX YCJIOBHH aHajHM3a IPOBOAMTCA PasjHy-
HBIMH cniocoGamu: HauGoJiee TIPOCTOH H3 HHX — NpelBapHTEJbHOE
NOCTPOEHHE CepHHM KaJHGPOBOUHLIX rpadukoB. KoHUEHTpAUHH
npenaparoB B PacTBOPaxX CPaBHeHHS MOJXGHPAIOT TaKUM OGpa3oM,
4yTO6Bl ONTHUECKAsl MJIOTHOCTb OTJHuanack Ha 0,2—0,4. Ha kax-
JIOM M3 TOCTPOEHHBIX TpadMKOB YCTaHABJHBAIOT BEJHYHHY OT-
HOCHTEJIbHOH TIOTPEIIHOCTH, HCMOJIb3Ys AHANMH3UPYEMbIE PACTBODHI
C OTHOCHTeJNbHOR oOnTHYecko# maoTHocthio 0,4—0,5. OnrHmads-
HbIMH CYHMTAIOT Te€ KOHLEHTPALHH pacTBOpa CPaBHEHUS H aHaJH-
3MpPYeMOro pacTBOPa, C MOMOLIbIO KOTOPbIX MOCTHTHYTa Hau-
MEeHbIlAasi OTHOCHTEJbHAS OLIHOKA ONpele/eHHH.

Has aHanu3a TroTOBAT pACTBOP CPABHEHHSI C H3BECTHBIM
KOJIHUECTBOM HCHBITYEMOro BellecTBa W NPH MOMOIUH ABYX KiO-
BeT, 3anOJIHEHHbIX pPacTBOPOM CpaBHEHHs, YCTAHABJAHBAIOT Ha
HyJb INKaJy ONTHYECKOH IUIOTHOCTH npuGopa. 3areM OIHY H3
KIOBET 3alOJIHAIOT aHAJH3HPYEeMbIM pPacTBOPOM H H3MEPSIOT OMn-
THYECKYIO MJOTHOCTb N0 OTHOLMEHHIO K PacTBOPY CPaBHEHHS.

HHTEeHCHBHOCTb CBETOBOTO NOTOKAa Ha CIEeKTpodoToMeTpe pe-
TYJHPYIOT TOJbKO IIHPHHOH IleaH, a Ha (HOTOKOJIOpHMETpe —
CBETOBbIM KJIHHOM.

KOHIeHTpaHI0 aHaJH3HPYEMOrO -BELIECTBA HAXOMAT JHGO
no kaau6poBoyHoMy rpaduky, JAM60 pacyeTHbIM NyTeM C TO-
MolIbio ¢akTopa nepecyera F no ¢opmyJe:

c=co+D,-F, ‘ (13)

e Co — KOHUEHTPALHS BEUIeCTBAa B pacTBope cpaBHeHus; Dy —
OTHOCHTE/IbHAsi ONTHYeckas MJAOTHOCTb aHajJiH3HPYeMOro pacTBO-
pa; F — cpeanee 3HaueHHe (akTopa F, pacCUHTaHHOTO H3 He-
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CKOJIbKHX CTaHAapTHBIX pacTBOPOB H NnpeacTaBJaAIOLIEro co6oii
OTHOLLIEHHE Pas3HOCTH Kouuempauuﬁ JABYX CTaHAApPTHBIX pacTBO-
POB K BEJIHUHHE OTHOCHTEJILHOH ONTHYECKOH IJIOTHOCTH.

3MHUCCHOHHAS H ATOMHO-ABCOPBHHOHHAS
NJAAMEHHAS CNNEKTPOMETPHS

DMHCCHOHHAsi H aTomuo-aﬁcopéuuonHaﬂ nmJjiaMeHHass CIEeKT-
TCA [Js1 KAa4eCTBEHHOrO H KOJIHYECTBEHHOI'O

MOTO 3JIEMEHTa, HHTEHCHBHOCTb KOTOPOH H3MepsieTcsi (pOTO3JIEKT-
PHYECKHM CNIOCOGOM. Ki3MepsIIoT yMeHbleHHe HHTEHCHBHOCTH pe-
30HAHCHOH JIHHHH BCJEACTBHE MNOIVIOLIEHHS ee aTOMaMH onpeje-
JIIEMOr0  3JIEMEHTa, NPHHHMAasi WHTEHCHBHOCTb OcCJab/IeHHOH
auadd 32 100%. BennunHa NOIJIOUIEHHS DPE3OHAHCHOrO H3JY-
YeHHs1 NPONMOPUHOHANbHA YHCIAY AaTOMOB, HAXOASLIMXCS B IIOIJO-
LAI0LIEM CJI0€. 3aBHCHMOCTb MEXK/Y Ociab/ieHHeM HHTEHCHBHOCTH
H3JyYeHHS HMCTOYHHKA cBeTa (/) M KOHUEHTpalHeH BellecTsa
(¢) MOXer GbITb BbIpa)keHa ypaBHEHHEM:

J— [ . [kl
Lol .

ornpeaeJeHHs XHMHUYECKHX 3JIEMEHTOB B pas3jHYHbIX o6beKrax:
JIEKapCTBEHHbIX CpEACTBAX, peakTuBax, BOIE, 6_HOJIOI"PI‘{€CKHX
KHAKOCTAX H AP.

HCNIOJb30BAHHE CIEKTPOB MCNYCKaHHsi BO30YXXAEHHBIX aTOMOB
H/iH MOJIEKYs onpefeasieMbix saementos. I1pu coanannu atomHoro
06/1aKa B IUIAMEHH HEKOTOpble aTOMbl BO30yXKAAOTCA H mepe-
XOIAT Ha Gosnee BHICOKHe dSHepreThyeckue yposuH. Korxa stu
aTOMBbl BO3BPAlIAOTCS Ha HHXHHE (OCHOBHbE) 3HEpPreTHYecKHe

{criexTn
(CHEKTD

i . o ToNIVOK AeTCd
afrTCa ¥

YPOBHH, TO 3HEPTHs, MOJyueHHas aroMami, HCHYCK
HCIYCKaHHA) .

[Ipunumun >MHCCHOHHOH TNJIaMEHHOH CNIEKTPOMETPHH 33KJIO-
yaercsi B CJENyIOLIEM: aHaJH3HPYeMbli PacTBOP pacrblIfAeTCs
B BHIE a3p030/s B ILIaMeHH rope/ikH, paoTaiouieli Ha ropio-
yeM rasze. IIpu BO3AefiCTBHH TeMmmeparypbl NJaMeHH IPOHCXOLUT
PAL CIOXHBIX (PH3HUECKMX H XHMHYECKHX IPOLECCOB: HCHApeHHe
pacTBOpPHTE/sl H3 Kanesib a3po3oJisl, HClapeHue TBEPABIX HaCTHI,
[ACCOLHALIMST MOJIEKYJ, BO306yXJeHHE aTOMOB H BO3HMKHOBEHHE
XapPaKTEPHCTHYECKOTO H3JyueHHsl aTOMOB.

Hanydende onpefensieMoro 3JeMeHTa OTAJSETCA OT TMOCTO-
POHHEr0 ¢ HOMOILbIO CBETOMH/IBTPE HIH MOHOXpOMATOpa, nonaaa-
er Ha (OTOJIeMEeHT M Bbi3biBaeT (DOTOTOK, KOTOpHI H3mepsercs
¢ TIOMOIIEI0 TAJThBAHOMETDA, TeKTPOHHOrO NMOTEHUHOMETPa H IpY-
rux npu6opos. KosinuecTBeHHOE OlpEAe/TeHHe 3IEMEHTa N0 METONY
9MHCCHOHHON IUIAMEHHOH CIEeKTPOMETPHH OCHOBAHO HA (YHKLHO-
Ha/MbHOH 3aBHCHMOCTH HHTEHCHBHOCTH CHEKTpasibHOM JHHHM ([)
¥ KouuenTpanuy siemeyra B pacteope (c). Ilpsimas nponopiuo-
HaJbHOCTb MeXny / M C MMeeT MeCTO JIHWIb B ONpeJesieHHOH
sl JAHHOTO 3JieMeHTa o6jiacTH KoHueHTpauuu. [lpu stom Jn-
HEHHYIO 3aBHCHMOCTb / OT ¢ MOXET HapyluaTb CaMOMOMJIOULIEHHE,
HOHH3auHsi, 06pa3oBaHHe ras3o00pasHblX WJIH TPYAHO HCCOLHH-
PYIOLIHX B MJaMEHH COGJIHHEHHH. :

[Mpunuun aTOMHO-aGCOPGUHOHHOA CIEKTPOMETPHH 3aKJIO4aeT-
csl B CJAELYIOIEM: PEe30HAHCHOe H3JIydyeHHe OT JIaMmIibl C MOJIbIM
KaTolIOM DNpPOXOIHT uYepe3 IJiaMsi, B KOTOpOe paclbuIseTcs
aHaJusMpyemblil pacTBop npoGbl. M3nydyeHue nonajaer Ha BXOA-
HYIO LeJib MOHOXPOMATOpA, YCTAaHOBJIEHHOTO TAaKHM 06pa3oM, To
BBIIEJISIETCH M3 CHEKTPA TOJIbKO PE30OHAHCHAsi JIHHHMs ONpejeJsie-
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rie /o — MHTEHCHBHOCTb Pe30HAHCHOTO H3JNy4YeHHs, | — HHTEHCHB-
HOCTb H3Jy4eHHsl, MPOIIEAILEro MOIJOUAWHMA ciok; k — KO3¢-
(GDHLHEHT NOTJIOUIEHHSI CBeTa B [Ie CHHS;

¢ — KOHUEHTPALHs M[OrJOLLAOILer0 KOMIOHEeHTa; [ — TOJUIHHA
TMOTJIOLIAIOUIETO CJIOS. '
[IorpemHoc“Tb ONpenesieHHusi 3JeMeHTa B METOAe AaTOMHO-
a6copOLHOHHON TIaMEHHOH CIEKTPOMETPHH MOTYT BbI3bIBATh:
HOHH3allMSl HCCJEAYyEMbIX aTOMOB [IPH TeMIIeparype MJaMeHH,

Qﬁpaqnnanun CTOUKUY YUMUULCKUY coenuuasuuil n naaMeHy, ue-
e

.......... LILRKRYEA AMMEUNCCKHEX CCCAHHCHHH B

CeJIEKTHBHOE MOMJIOUIEHHE CBeTa M APYrHe (paKTopbl.

Uneno Bo36yXAEHHBIX aTOMOB YBEJNHUHBAETCH C POCTOM TeM-
nepaTypel, KOTOpasi 3aBHCHT B OCHOBHOM OT TEMJOTBOPHOK
CMOCOGHOCTH CO3MAIOILero IUiaMsi rasa. B ucmombayembix ¢oto-
METPHYECKHX METOJaX NPHMEHSETC B OCHOBHOM MJaMsi CJenyio-
IUX Ta30BbIX CMeceH.

aM<nr, -

Cocras easosoii cmecu Temneparypa, °C

CeerusibHbIl ra3 -4 Bo3nyx 1840
Aunernnen + Bosayx 2250
Auerunen + xucnopon 3050
Bonopox + kucsopon 2680
Aunerunen -+ 3akuck azota 2955

UyBCTBUTENLHOCTD ONpEAe/ieHHs] MOXKET 6biTb NMOBHILIEHA MpH
NpHMEHEHHH GoJiee TOpsiuero mJIaMeHH WiIH APYrHx Gosee addex-
THBHBIX CNOCOGOB aTOMU3aLMH NPO6, HaNpHMEp HCIOJL3OBAHH
rpadUTOBOH KIOBETHI, J1a3€pPOB H T. . T

HsmepeHne HHTEHCHBHOCTH H3JYyYeHHsS CNEKTPaJbHbIX JHHHI
ONpeJeJsieMblX 3J€MEHTOB MOXKHO IPOBOIAHTb HA OTeHECTBEHHBIX
nJIaMeHHbIX oToMerpax, Hanpumep tuna [MOJI-1, TIOM, TTAXK-1
WIH Flapho-4 (I'’IP) # np., a norJjouieHHe pe30HAHCHBIX JIH-
HHH — Ha AaTOMHO-a6COPOIHOHHBLIX CHeKTpOodOoTOMeTpax, HampH-
mep tHna «Cnekrp-1» u «Catypu» (CCCP), AAS-1 (I'IP) u ap.
B KkauecTBe pErHCTPHPYIOLUIHX CHCTEM MOIYT HCIOJb30BAThCSA
BOJIbTMETPbI .4 TIOTEHLIHOMETPHI, CHAGKeHHble LH(POBLIMH HJIH Tie-
4aTaloIUMH ycTpoicTBaMH. TOYHOCTL MeToaoB IIaMeHHOH ¢oTo-
METPDHM H aTOMHOH a6cop6uHH B 3aBHCHMOCTH OT KOHLEHTpa-
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MM BellecTBa cocTapisier | —4%); 4yBCTBHTEILHOCTD OMpefes-
eTCsi CBOHCTBAMH aHAJHMTHUECKOH JIMHUH, COCTABOM npo6bl, Kaac-
COM amnnaparypbl H MOXeT JOCTHraTh 0,001 MKr/mi.

Jlasi ompefleNieHHsi KOHUEHTPALMH BellecTBa B aHaTH3HpYe-
MbIX OOBEKTaX HCIO/b3YIOTCS B OCHOBHOM C/ieyiOillHe€ MCTOABL:
rpaiyHPOBOYHOH KDHBOH, CTaHAAPTHBIX N06aBOK, CPaBHEHMsI H
OTrpaHHYHBAIOUIUX PACTBOPOB.

PeakTHBH M 3TaJOHHWE pPacTsopul. Bojaa pomxHa OHTH
JIeHOHH3HPOBAHHOH HA HOHOOGMEHHBIX CMOJAX M MPOAHCTHIUIN-
POBaHHOH HEMOCPEICTBEHHO Nepel ynoTpeGeHHeM.

Huxe npHBejieHbl pacTBOPH COJIEH, KATHOHBL KOTOPbIX o6o3Ha-
yeHbl Ha3BAHUSIMH 3JIEMEHTOB.

Kaabuui 1,001 r kaapuusi kap6oHata, BhICYWIEHHOTO 10
nocTosHHO# Macchl npH Temneparype 105°C, pacTBopsioT B 25 ma
XJIOPHCTOBOJOPOHOM  KHCJIOTHI (1 momb/a) u noBOAAT 0GbEM
pacrBopa Bojo# 1o 1000 ma. PacrBop Ka/abuusi cofepxut 400 Mkr
unonoB Ca B 1 mi.

CpoK TOZHOCTH pacTBopa | mec, XpaHeHHe NpH KOMHAaTHOH
Temneparype.

H—15 ro [0 Wo-
crosiHHOi Macce npu Temneparype 130°C, pacTBOpsioT B He6OoJb-
LiOM KOJHYECTBE BOAM H ACBOAST ofBeM DacTeopa BOJOH 1O
1000 ma. PactBop Kaiusi copepxHT 600 mkr noHos K B 1 mi.

CpoK FOLHOCTH PacTBOpa 2 Mec, XpaHeHue IpH KOMHaTHOH
TeMrneparype.

Hartpuit. 05084 r HaTpusi XJOpHAA, BHICYIICHHOro 10
nocTosiHKO# Maccel npu Temmeparype 130°C, pacTBOPSIOT B He-
60JbIIOM KOJIMYECTBE BOAbI H LOBOASAT 00bEM PacTBOpa BOLOH 10
1000 ma. PacrBop HaTpusi cofepHT 200 MKr HOHOB Na B 1 M.

CpoK TOAHOCTH pacTBOpa Z MeC, XpaHeHHe NpH KOMHATHO
Temneparype.

Ll uHK 2,5 r rpaiy/HpOBAHHOTO LIHHKA pacTBOPAIOT B 20 ma
XJIOPUCTOBOAOPOJRHOH KUCJIOThI (5 Moab/a) W JOBORAT OOBEM
pactBopa Bojo# a0 500 Mi. PacTBOp UHMHKA COJNEPXHT 5 Mr
HoHOB Zn B 1 M.

CpoK TOHOCTH pacTBOpa 2 Mec, XpaHeHue NpH KOMHaTHOH
Temneparype.

Ceubnen 01600 r cBHHNA HMTpaTa pacTBOPSIOT B 5 M
230THOH KMCJOTH M NOBOAAT 06beM pacTBopa Bomo# a0 1000 ma.
Pacrsop cBuHua cofepxut 100 Mr HOHOB Pb B 1 ma.

Cpok ropHocTH pacTBopa 1 Mec, xpaHenue NpH KOMHAaTHO#
Temmeparype.

Mean 1,000 r meas 3AeKTPOJIUTHUECKOA DACTBODPSIOT B HE-
GonbiuoM o6beme 50% a30THOH KMCJIOTHl W NOBOAAT 0OBbeM pac-
tBopa 1% a30THOH KHCIOTOH 110 1000 ma. PactBOop Meas coiep-
skut 1 mr doHos Cu B 1 Mo

CpoK TOJHOCTH pacTBopa | Mec, xpaHeHue TpH KOMHATHOH

Temmeparype.

Sie
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[pu cocTaBjleHHH 3TaJOHHOrO PAacTBOPA pacyeT KOJHUYECTBA
COEIUHEHHs] XHMHYECKOTO 3jeMeHTa (X) B rpaMMax MpOBOJAT IO
yPAaBHEHHIO:

)

rie a — Macca (B rpaMMax) BBOJIHMMOTIO B PaCTBOp 3J€MEHTa Ha
1 r roTOBOrO 3TaJICHHOrO pacTBOpa; b — Macca roToBOro 3TaJIOH-
HOTo pacTBOpa B rpaMmax; # — MoJeKkyJsipHas Mmacca COeIHHe-
HHSl, B KOTOPO€ BXOAHT BBOJHMMBIH B 3TaJOHHBIH DPACTBOP JIEMEHT;
n — YHCJO aTOMOB BBOJHMOIO 3J€MEHTa B HCIOJAb3YEMOM s
NPHUrOTOBJIEHHSI 3TAJIOHHOTO PAacTBOPA coeaMHeHHH; A — aTOMHas
Macca BBOJHMOTO B 3TaJOHHBIA PacTBOP 3JAeMEHTA.

OTanoHHBle, 2 TaKXKe IPHIrOTOBJIEHHHIE Ha WX OCHOBe paGouue
pacTBOPH XPAHAT B MOCYA€ H3 IJIABJEHOro KBapia, H3 YHCTOTO
nonusthaena N'OCT 16337—77 E uin u3 teduiona. Yawku H THr-
JH JJf 030JIeHHs NpPo6 MOJKHbI GbITh H3rOTOBJIEHHl M3 KBapLa.

ETPUA

LI RO
dayopumerpHa — MeToR (GOTOMETPHUYECKOTO aHaJH3a, OCHO-

BAHHHIH Ha U3MEPEeHHH MHTEHCHBHOCTH (hJIIOOpECLEeHIHH HCIbITye-
Mbix BeuiecTs. MHTEHCHBHOCTBL (hJI0OpeclieHIHH B pa36aBiieHHbIX
pacTBOpax MOXeT ObiTh ONpejesieHa CJelYIOWHM YpPaBHEHHEM:

F=162,3ecbq,

rie F — o6las HHTEHCHBHOCTb (JIIOOPECUEHIMH, KBaHT/C;
Jo — MHTEHCHBHOCTb BO3GYXKIAIOIIEro CBeTa, KBAaHT/C; ¢ — KOH-
[leHTpalKsA PacTBOPa, MOJb/J; € — MOJIAPHbIH KO3(PQPHIUHEHT MMO-
rJIOLEeHns; b — ToJlKMHA (JIOOPECUHPYIOIEro CJ0s, CM; ¢ —
KBAHTOBHI BBIXOA (JIIOOPECUEHIHH, 3aBHCALIMH OT MNPHPOIBI
BelleCTBa.

310 ypaBHeHHe MOXeT GbITb HCNOAB3OBAHO ISl PacTBOPOB
¢ onThueckoil miotHoctblo D, He npepblmatoulei 0,05 npH AauHe
BOJHB B036yxaenust (npu D=0,05 omwH6kKa B ONpeaeNeHHH
MHTEHCHBROCTH (JIIOOPECIUEHIIHH COCTaBIsieT OKoNo 5%; BJHsAHHE
3¢pexTa BHYTpeHHero (GuabTpa).

IlpaktHueckd GJI0OpeCUeHIHIO ONpPeje/siioT B pacTBOPax ¢ KOH-
uentpanueii 107°— 107 monb/1 M MeHbiie, KOrRa MEXIY HHTEH-
CHBHOCTBIO ()JIIOOPECLEHLMH H KOHLEHTpauHedl BellecTBa HabJlo-
JfaeTcsl NpsIMOJHHEAHAsi 3aBHCHMOCTb: NpH 6oJjiee BBLICOKHX KOH-
HEHTPALHSAX JHHEHHOCTh HAPYLIAeTCs], a 3aTeM Ha6II01aeTcsi KOH-
LHEHTPAIlHOHHOE TYyIeHHe (JII0OPECUEHIHH.

HHTEHCHBHOCTL (PJIIOODECLEHLHH B 3HAUHTEJbHOH CTeNeHH
3aBHCHT OT AJIMHBl BOJIHBI BO36YXkjalouiero csera, BeJqHuHHbl pH
HCIIBITYEMOTO pacTBOPA, XapaKTepa pacTBOpHTeJeH H NPHCYTCTBHs
B PpacTBOpe IMOCTOPOHHHX BEIUECTB, NOMMOLAIOILHX HEKOTOpYIo
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JoMi0 BO3GyXjaiouiell SHEpPrHH (3KPAHHPYIOLLHA apdexT) HIH
le3aKTHBHPYIOIIHKX BO3GYXIenHbie Mojexkynnl. Tak, npuGasJenue
XJIOPHAA HATPHS CHHXAeT BHIXOA (JIIOOPECHeHUHH XHHHHA, NpH-
Sasenue semects ¢ GEHONBHBIMH HJIH THAPOKCHJILHBIMH rpynna-
MH TYWHMT (Jioopeclenunio puGoQIaBHHa, npubaBjieHHe XJIO-
PHCTOBOJOPOJHO# KHCJIOTH TYIIHT ¢JI00OpecLeHIHI0 THOXpOMa,
npuGaBjeHHe eIKOro HaTpa TYWUHT (JICOPECUEHLHIO NTEPHHOB
H T A

Bo (JTI00pPECLUEHTHBIX HCC/ENOBAHHIAX YaACTO BAXKHO PEryjupo-
BaHHE TEMNEPaTyps! ¥ YAajleHue KHCJIODOJA, ABJAIIETOCs CHlb-
HbIM TyluTeneM Quoopecienuun. [Ipn 0NHOBPEMEHHOM Onpeee-
HHH MCIBITYEMOTO H CTaHAapTHOrO oGpasuoB HEOO6XOLHMOCTD
TEpPMOCTAaTHPOBAHHS H y[aJeHHS KHCIOPOAd, KaK MpaBo, OT-
najgaer, AJS 3TOr0 M3MepeHHe HAJO IPOBOAMTH JOCTATOUHO
6bICTPO, YTOGH HE MPOH3OULIO HAarpeBaHHs 06pasua OT HCTOUHHKA
o6ayueHHs.

CriekTp (hI0OPECLEHIHH HAXOAHTCS MO CPABHEHHIO CO CIEKT-
poM morioluleHAsi B Gosee Aaunacsoancsc# ofmacru (#a 50—
100 HM) H Jaer LIHPOKHE TMOJIOCHl H3Jyu€HHsi B Tmpejenax ot
1600 mo 200 nm. ’

Xapakrep crmekTpa (JIIOOPECUEHLHH, a TAKKe LBET H3yuae-
MOro cBeTa cnendH4Hbl 1 (JIIOOPECIHPYIOINHX BELIECTB (pay-.
OpOXPOMOB), MO3TOMY (JIIOOPECICHIHST MOXKET 6biTb NpHMEHEHA
KaK JJs KAa4YecTBEHHOro, TaK M /s KOJNH4YECTBEHHOIO aHa/in3a.

J1Jisi BHINOJIHEHHs] ()JyOPHMETPHUECKOTO aHaNM3a HCHOJbL3YIOT
CIIEKTPOQIYOPHMETPHI, NMPAHUMI PAGOTE KOTOPbIX 3aK/IIOHACTCH B
c/leyloHIeM: CBET OT PTYTHO-KBApLEBO#H JaMibl uepes nepBUYHBLH
CBeTOGHILTD H KOHIEHCOD Majaer Ha KIOBETy C PACTBOPOM HCIbi-
TYeMOro BelIecTBa; NOCIefHee HauMHAET ¢1100pecuupoBarh.
KnauTbl BO36YXKIEHHOrO CBETa MPOXOJAT Yepe3 BTOPHYHBIE CBETO-
GuabTPH H NAjfaloT Ha (HOTO3/IEMEHT, COeIMHEHHBIH C YyBCTBH-
TeJbHbIM FaJibBAHOMETPOM, OTMEYalOllUM KOJIM4ecTBO MOCTynaio-
uero Ha (oTO3JIEMEHT CBeTa.

Iljist mpoBeieHHsl KOJHUYECTBEHHOrO aHajH3a B KayecTse pac-
TBOpA CpaBHEHHSl NPHMEHSIOT PacTBOP CTaHAApTHOro obpasua
(pAII0OPECLHPYIOLIEro BElIECTBA M3BECTHOH KOHUEHTPALHH. Pacuer
NPOU3BOAAT NO dopmyJie:

n,—ng)c
X = (u=njc

n—~ny

rie n,—ns — IOKasaHus CHeKTpodyopumerpa AJIsi HCIBITYEMOTo
pacTBopa 3a BbIYETOM [IONPABKH Ha KOHTPOJIbHBIA ONBIT; A—1M2 —
TO e AJs PacTBOpa CTAHIApPTHOro o6pasna 3a BHIYETOM MOMpaB-
KH Ha KOHTDOJbHBIH OMBIT; ¢ — KOHUEHTpalHusi pacrsopa CTaH-
AapTHOrO 06pa3na B BHIGPAHHBIX €IMHALEX H3MEPCHHA.

PacueT NPOHM3BOASIT C MOMOUIBIO KATHGPOBOYHOIO rpaguka
WJIM LIKaJibl CTAHAAPTHBIX PacTBOPOB.

Tak Kak HHTEHCHBHOCTb (DJIOOPECIEHIHH MPONOPUHOHAIBHA
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oy

XTI,

hpa,

KOHLEHTPAIlHH BelllecTBa OGbIYHO B OYeHb Y3KOH 06.1acTH, COOT-
J—1
HOllleHHe [—!:—Ji] (Jx, Jo, J. — COOTBETCTBEHHO HHTEHCHBHOCTH
(h1I0OPECUEHIHE HCILITYEMOro pacTBOpa, PACTBOPHTEN H CTaH-
JlapTHOTO pacTBopa) A0J/KHO 6biTh He MeHee 0,40 H He GoJaee 2,50.
OtHocHTeNbHAst oUIHOKa (GUuIyopHMETPHUECKOTO METO/1a COCTAB-
aser He Gosee 5%.

ONPEAEJEHHE CTENEHH BEJIU3HbI
NOPOWIKOOBPA3HbLIX JIEKAPCTBEHHbIX CPEACTB

B cayyae TBepAniXx CYGCTaHUMH OlEHKAa CTeNeHH OeH3HbI
(orTeHka) MoxeT GhITb NMPOBEieHAa HHCTPYMEHTAJbHbIM METOIOM,
HCXOMsl H3 CHEeKTPaJbHOR XaPaKTePHCTHKH CBeTa, OTPaXXEHHOro
or ofpasua. B mpocrefilieM cjyyae OLEHKY CTeneHH O€JH3HBI
MOXHO TNOJYYHTb, HCXOASl H3 KO3((HLHEHTOB OTpa’KeHHs, H3Me-
peHHBIX 1IPH OCBEIIEHHH OGpasua OesbiM CBETOM (HCTOYHHK CO
CNEKTPAJIbHbIM pacnpeje/eHHeM, COOTBETCTBYIOUIMM CIEKTpaJb-
HOMY pacnpejeseHnio HctouyHnka tHna A mo T'OCTy 7721—76),
a TaKxe GesbiM CBETOM, NPOMYIUEHHBIM Yyepe3 KPacHbIH HJIH CHHHI
¢HuIbTp ¢ 3GQPEKTHBHBIMH MAaKCHMYMaMH MNpPONYCKAHHSI COOTBET-
crBeHHo npH 614 u 459 um. Kosdduuuent orpaxenus 6eroro
cBeTa (rg) mpH OLEHKe cTeneHH Oe/H3Hbl MOXET ObiTb 3aMeHeH
KO3 PHIHEHTOM OTPAXKEHHS CBETA, PONYIIEHHOTO Yepe3 3eJleHbli
CBETOQHJILTD C MAKCHMYMOM MNpPONYCKAaHHSI HpH 522 HM.

Kosdpduunent orpaxkeHusi npencrasisier coGOH OTHOLIEHHE
BeJIHYMHBI OTPaXKEHHOIO CBETOBOI'O MOTOKA K BeJHYMHE I1a]alo-
LIero CBETOBOrO MOTOKA.

H3mepenne Ko3QGHIHEHTOB OTpakeHHs OCYLIeCTBJAIT Ha
npuéopax THna JeAKOMeTpa HJH CcHeKTpaJjbHoro ¢oromerpa
«Specol-10» (dpupmbt «Carl Zeiss Jena», T'IP). HamepeHnbie
OTHOCHTEJIbHO 3TaJIOHa ¢ KO3 (HIHEHTOM OTpa)Ke€HHS B BHIHMOMH
obaacTh cnektpa=0,85, 3naueHHsi KO3)(PUIHEHTOB OTPAKEHHSA
06pa3LOB JIEKaPCTBEHHOrO BellecTBa (r) MO3BOJISIIOT ONpPEeNeJHTb
HaJIHuHe HWJIH OTCYTCTBHE Y HHX LIBETOBOTO HJ/IH CEpOBATOro OTTEH-
Ka COOTBETCTBEHHO 10 BeJHYHHAM cTeneHH Gesin3Hbl () H cTene-
HH sipkocTH (B). Besnnunny crenenu GejiH3Hbl @ onpénénmm s
JIeKapCTBEHHbIX BELIECTB C KE€JTOBATHIM, KPEMOBATbIM HJIH PO30-

BaThiM OTTEHKAMH KaK OTHOLIeHHe 2  a J;isi JIeKapCTBEHHbBIX
r614

BELLECTB € rojiy6OBaThiM OTTEHKOM — KaK OTHOlIeHHe —&4 Cre-
Tas9

IIeHb SIPKOCTH P XaPaKTePH3YIOT BENHYHHON rgey WJH 75. (B uH-

AEKCAX I YKAZAHA JUIMHA BOJIHBL MAKCHMyMa NpONYCKaHUs CBETO-

(HIAbTPOB).

Haist Genibix ¥ GeJsibiX C CepOBATHIM OTTEHKOM JIeKaPCTBEHHbIX
BELleCTB BeJHYHHA a TeopeTHuecKH paBHa 1. Ecaum a<<1, To Je-
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KapCTBEHHOE BElUleCTBO HMeeT OTTEHOK. JlexapcTBeHHbIE BellecTBa,
aasi Kotophix B<C0,85 ¥ o HAaXONWTCA B HHTEpBAJE 0,95—1,00
MMEIOT CEpOBaTbIH OTTEHOK.

VTOYHeHHAs OLEHKa GeJH3HBl JeKapCTBEHHbIX BEWECTB C yKa-
2aHHEM HHTEHCHBHOCTH IBETOBBIX H CEPOBATOr0 OTTEHKOB MOMKET
6LITh NpOBEJEHA C HCMOJIb30BAHUEM a6CoOMIOTHLIX KO3 (PHIHEHTOB

otpaxenus (R), ompenessieMblX ¢ MOMOILbIO cnekTpooTOMETPOB

JO—1,UV,

Hog o6pa6m~1m HJH TNOCJIe MX H3MEJbUEHHS B TeueHHe 2 MHH Ha
n1260paTopHO# anekTpuueckoi menpnuie IM-3A (FOCT 5.692—70)
70).

SABRMIE

Jl\l/:{i(;c; n%o6u, HeOoOXOZHMast /sl IPOBeleHHs1 H3MepeHHH, coCcTaB-
—3 r.

» Tabnuuma 2
OueHKa HATEHCHBHOCTH CEPOBATOr0 OTTEHKA _ IO BelHYHHe CTeleHH APKOCTH B

oTpakeHHsl, CHAGXXEHHbIX HHTETPHPYIOUIEH cpepoit, HanpHMEp
C®-18 («JIOMO», CCCP). Hacrpoiika npuGopa B 3TOM cjaydae

OCYIIECTBIISIETCA 110 3TaJOHY C KOSPPHIIHCHTOM OTpaKeHHsi B BH-
nuMoil obsiactH & 1.

[IpH 3TOM HHTEHCHBHOCTb LIBETOBOTO M CepOBATOro OTTEHKOB
OLLEHHBAIOT MO BEJIHUMHAM CTeNeHH GelH3HbI (a’) H cTeneHH sipKo-
cTH (B’) COOTBETCTBEHHO. BejuuMHy CTENeHH 6esausHbl o oOfpe-
JeJISIIOT JUISi IEKAPCTBEHHbIX BELLECTB C JKEJITOBATHIM, KpeMOBaTbiM

M pO30BaTHIM OTTEHKAMH KaK OTHOLICHHE —f;—‘”"‘ , a JJs JeKapcT-
614
BEHHBIX BEIIECTB C TroJy6oBaThiM OTTEHKOM — KaK OTHOLICHHE
Re o
R Crenedb APKOCTH f/ XapaKTepH3yOT BENMUHHOH MAKCH-
459

MasbHOro Ko3hdHUHEHTA OTpaKeHHs o6pasna JeKapcTBEHHOro
BEILECTBA B BHAMMOM OGJACTH Ruax-
OlleHKa MHTEHCHBHOCTH LBETOBOrO H CEpOBATOro OTTEHKOB
MNPOBOJHTCS B COOTBETCTBHU C ta6a. 1 u 2.
TaGunuual

Onenka WH1eHCHBHOCTH NBETOBOTO OTTEHKA 10 BeJIHYHHe CTeNeHH femuznm o

Ne n/m Hpesie sl 3HAYEHUNA QOUEHKAa UHTEHCHMBHOCTH
a’ LUBETOBOTO OTTEHKA
1 1,00—0,96 OTCYTCTBYET OTTEHOK
2 0.96—0,94 EnBa 3aMeTHbIW OTTEHOK
3 0,94—0,90 Cnabbiil 0TTEHOK
4 0,90—0,86 OTUETMBbIA OTTEHOK

Mpumeuanne Ilpx BenuduHe o' < 0,86 nexkapcTBeHHOE BEIECTBO HE Clenyer paccMmar-
pHBaTh kKak MMeiomiee Gensii UBET.

3uauenusi cTeneHH Geausnbl (o H 0') H CTeNEHH SIPKOCTH
(fp u B’) sBastioTcs OGBEKTHBHBIMH XapaKTepHCTHKaMH KauecTsa
Genbix H GenblX C OTTEHKAMH JIEKapCTBEHHbIX BEMIECTB. [penenn
¥iX JAOTMYCTHMbIX 3HAu€HHH MOTYT GHITL perJiaMeHTHPOBAHbl B 4acT-
HBIX CTaTbsiX.

Meronnka onpenenennsa. [Toaroroska nmpo 6. B 3a-
BHCHMOCTH OT TOCTaBJIEHHOH 3aaul ONpejesieHHe CTeneHH Gesu3-
HblL H CTENeHH SIPKOCTH MOXET MpOH3BOAHTECA Ha o6paauax
NOPOLIKOOGPA3HBIX JIEKAPCTBEHHBIX BEINECTB 6e3 npeaBapUTENb:
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n/n Ipenenyl 3HaveHHI OueHka MHTEHCHBHOCTH
B’ CEpoBaTOr0 OTTEHKA
; 1,00—0,98 OTCyTCTBHE OTTEHKA
0,98—0,97 EnBa 3aMeTHBIM OTTEHOK
3 0,97—0,95 Cnabyslit 0TTEHOK
4 0,95—0,92 OTYeTSIUBBIA OTTEHOK

n
pumedanne [Ilpu eennunne B’ <092 yekapcTBeHHOE BElECTBO He CJIEAYeT paccmat-
PHBATh Kak vMeEOLUEee Genpin UBET.

HOpOH_lOK JIEKADCTBEHHOIo BEllecTBa NOMELLaloT B KIOBETY H
JIETKHMH YJZapaMH [0 AHY NOCJeIHeH YIJIOTHRIOT npoly. Tocae
3TOT0 CTEKJASIHHbIM MATHPOBAHHbIM IJIOCKHM IECTHKOM MpPHXH-
MaloT NOBEPXHOCTb TIOpOLIKA, H36erasi rOPH3OHTAJbHBIX MepeMe-
I{eHHA NeCTHKA OTHOCHUTENBHO MOBEPXHOCTH NPOGH. 3aTeM MpH
HEOGXOAHMOCTH KIOBETY HAKPhIBAIOT GeCLBETHbIM IJIOCKHM CTeK-
JIOM (Jy4lle KBapLeBbIM).

H3mepenne Ha nmpub6opax THnNa JeHKOMET-
p a. Hamepenne koap¢HUHEHTOB oTpaKeHHA Mpo6 NPOBOAAT B

COOTBETCTBHH C HHCTPYKLUHeHd IO MNOJb30BaHHIO NPHGOPOM IIpH
Genom ceere (Ge3 cperodunLTPa) H DU KPACHOM, CHHEM U 3efe-
HOM CBeTO(H/IBTPAaX HJH HACTPOHKe MOHOXpPOMAaropa COOTBETCT-
BeHHO Ha JJIHHBI BoJH 614, 459 u 522 um. Ilepen KaxabiM H3Me-
peHueM npHOGOP HACTPAHBAIOT O 3TAJOHY, HMelolieMy KO3hdu-
LIMeHTHl OTpaKeHHsi B BHAMMOH o6sacth & 0,85. Kaxnoe usmepe-
HHe NOBTOPSIIOT He MeHee 2 pas.

PesyabraThl H3MepeHHH KO3((HUIUHEHTOB OTPaXKEeHHs NPeICTaB-
JSIOT B BHJE CPeJHEro apH(pMEeTHYeCKOro 7, H BBIYHC/IAIT 3Haue-
Hue qa. [IpuHumalor f=r; HAH B=rs29.

JlexapcTBeHHOE TlokazaHna nediKoMeTpa
BELIECTBO
[ B
s 76 Tase Taso Te1a M
92,10 91,49 92,87
Jrazon 92,35 192,20 | 91,28 | 91,39 | 93,11 92,97 0,98 0,92
9215 9143 9203 ’ '
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[Tockonbky a<<1, a $>>0,85, 3Tason Hmeer IBETOBOH OTTEHOK
W _He HMeeT CEepOBaTOro OTTEHKa.

ol
el

sfep MoJekysn coctaBiasier cnekrp SIMP. Kaxxamiii oTaejbHbI
cnektp SIMP perucTpupyercs ansi omsoro THma sigep. Crekrp

MismepeHHe Ha CHeKTpPoOpoTOMETpPE C- HH
Terpupyoumeii cdepoi. Hamepenne ko3pPuuuentTos
OTpaKEHHs! POBOJAIT B COOTBETCTBHH C HHCTPYKIHeH 1O 10Jb30-
BAHHIO CNEKTPOGOTOMETPOM, B CJIEAYIOLLEM MOPsKeE. B npaByw u
JIeBYI0 KIOBETbl MNOMEIAIOT 3TaJoH Geansnbi Gapusi cyabdar
KBaTH(HUKALMH «IUIsi OTPaXKaTeJbHOH CLeKTPOPOTOMETPHH» H Ha-
CTPaHBAKT NPHGOP. PernCTpHPYIOT CHEKTP OTPaKEeHHs HCCIELye-
MOTO JIEKapCTBEHHOTO BellecTBa. Yicxonst H3 NOJYy4EeHHON CEKTPO-
rpaMMbl, OTIPEAEIAIOT 3HAUEHHS Rase, Reis M R..

Kaxi0e H3MepeHHe NMOBTOPSIOT He MeHee 2 pas. Pesysbrathl
H3MepeHHil KO3((HUKHEHTOB OTDAXKEHHSI MPEACTABAAIT B BHAE
cpenHHx apH(pMeTHUECKHX Ruse, Re14, Rnax. Ilo monyuyeHun ykasas-
HBIX KO3((HLHUEHTOB OTPaXKEHHsI_ PACCUMTHIBAIOT 3HAUCHHE a’;
BEJHUHHY B’ NPHHUMAIOT PABHOH Ruax-

[ITpumep:
JlexapcTBeHHOE Ilokasanus crekrpodoToMeTpa
BeLIeCTBO , .
Tew | “f
Russ | Riso l Reis | Rous Rmax | Rmax
0,802 ( 0,853 0,980
JT1ason 0,800 0,853 0980 | 093 | 098
0,798 0,853 { 0,980

uaxonurcs B npemeaax 0,94—0,90,
clefoBaTeNbHO, o6paszel, MMeeT caabbli LBETOBOH OTTEHOK
(cm. Ta6a. 1). HalinenHoe sanauenue B’ cocrapaser 0,98, cienosa-
TeJIbHO, Y 06pa3ila OTCYTCTBYET cepoBathifi OTTEHOK (CM. TaGL. 2).

CINEKTPOCKOMHUSA ANAEPHOINO MATHHTHOIO
PE3OHAHCA

CIeKTPOCKONHUSA A/IePHOTO MarHWTHOrO pe3oHaHca (S AIMP-cnek-
TPOCKOIHS) — (HU3HUECKHH METOL, OCHOBAHHBIH Ha DPErHcTpainuu
WHAYLHPOBAHHbIX PAJHOYACTOTHBIM I[0JieM NEPEXOl0B MeXIy
ilePHBIMH MarHHTHHIMH 3HEPTeTHYECKHMH YPOBHAMH MOJIEKYJ
BelecTBa, MOMELLEHHOTO B MOCTOSIHHOE MATHHTHOS noae. MMepexonn
MEX/y SJepPHbIMH MarHMTHHIMH YPOBHAMH BO3MOXHBI JUIA AAEp,
06/1a1al0KX MACHHTHBIM MOMEHTOM, T.€. HMEIOIHX CIHHOBOE
KBAHTOBOE 4YMC/IO |, He paBHOe HYJIO. Takumu cBOficTBaMHu 06aa-
nator sgpa ‘H, °C, °F, 'P, y KOTOpbIX i="/s, u ap. Cosokyn-
HOCTb CHTHAJOB MNEPEXONO0B MEXYy 3HepreTHueCKHMH yPOBHSIMH
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SIMP crneunduuen aqs Kaxjaoro Beuwecrsa. HauGosbinee pacnpo-
CTPaHEHHE B HCC/IECAOBAHHH OPraHHYECKHUX JIEKAPCTBEHHBIX Be-

IIECTB HMeEeT CIMEKTPOCKOIHSA NPOTOHHOTI
0O MAarHHTHOIro pe.
(TIMP) & SIMP"C. pesotanca

OCHOBHbIE XapaKTEPHCTHKH cnektpa AMP

,_A,,(A),C,',*,(,)EHHM" XapaKTepHCTHKaMH crnekTpos SIMP ssasiioTcss x-
MHYECKHA CHBHT, MYJBTHILIETHOCTb, KOHCTAaHTa CIHH-CIIHHOBOTO
B3aHMOJIEACTBHSl H IJIOILANb CHTHa/la Pe3OHaHCAa. JTH Xapakre-
PHCTHKH 3aBHCAT OT XHMHYECKOTO OKPYXKEHHsl JAHHOTO fAAPa HJIH
Tpynnbl sifep, OT YMCJa COCEAHHX siiep, 06/1aAal0IHX MAarHHTHBIM
!n:sgle;TgM, OT HX OTHOCHTENLHOTO DACHONIOXKEHHsl, a TAaKXKe OT
HaJIH3HDYEMbIX sje
anena MOJIeK)’JIl)HyA Iep B Pa3NHYHLIX CTPYKTYPHHIX ¢ppar-
XumuueckHii cABHr (8) omnpejensieT NMO/MOXKeHHe CHrHAJa pe-
30HaHca B cnekrpe SIMP u 3aBHCHT OT XHMHYECKOTO OKDYKEHHS
N@HHOTO fipa MM TPYIIbL siiep. XMMHYECKH# CABHT BhIPAXKaercs
B MH/JIHOHHBIX ROJSIX (M. J.) H H3MepsieTCsA OTHOCHTENBHO CHTHa-
Jla PE30HAHCA 3TAJIOHHOTO COENHHEHHs (3TaJOHA H3MEPEHHS XH-
MHYECKOTO CABHra), 106aBJSEMOro K aHAJM3HDyEMBIM PacTBOpaM
(menee 1%). Ias pacteopor B OPraHHuYecKUux nacreonmewg B
KayecTBe 3TaJIOHa' HCMOJb3YIOT TeTpamem.ncmla; (TME) xumnu
ueckHe capHru curkaios SIMP 'H u '°C koroporo mpHHsTH 3a
Hauano orcuera, Sruc ('H, '*C)=0,00 (8 — wkana XHMHYECKHX
capuror). Jlns BORHBIX PacTROPOB B KAYCCTBE 5TAAOHAE H3Mepe-
HHS XuMH4eckux casuros SIMP 'H wucnoassyior 22-nume'r"|;jll-’§-
CHJaneHTaH-5-cyapdonat Hatpua (ICC) c XHMAYECKAM CABHIOM
METHIAbHBIX NMPoTOHOB 8pcc ('H)=0,015, a mns usmepenus ciapu-
ros SIMP '*C — nmokcan (IO), 810 ('3C)= | X
o p ), 0810 ('°C)=67,4. Xumuueckue
MOTYT GBITh H3MEPEHBl OTHOCHTEJbHO CHTHAJIOB PE30HAaHCa
ApYTHX 3TAJOHOB H MEPECUHTaHbl B §-wKady no popmyJe:

6=61+ ach

rae 6 — XHMHUYeCKHH CIOBHI CHTHajla aHaJM3MPYEMOTO BELLEeCTBa
B §-mKane; 8, — XHMHYECKHH CJBHI CHrHaJa aHAJH3HPYEMOro
BEWIeCTBA OTHOCHTE/BHO CHIHA/Ma HCNOJb3yeMOro sTanoHa X,
8cr — XHMHUYCKWH CIBHT CHTHA/a 5TajOHa B §-mkade.

AJisi GONBUIMHCTBA OPraHHYeCKHX BeilleCTB cHrHasbl [IMP pe-
THCTPHPYIOTCA B auanasose ot §=0,0 no 6=14,0. 3HaueHUs XHu-
MHUECKHX CABHIOB OTCYHTHIBAIOT MO OCH aGClUMCC CEKTpa ClpaBa
HaJIeBo.

MyJRbTHIAETHOCTb CHrHAJa pe3oHaHca (M) onpenensieTcs 4Hc-
JIOM KOMIIOHEHT CBEDPXTOHKOH CTPYKTYpbl CHTHaJjla, Ha KOTOpble
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OH pACLUIEJIfeTCs MOX BJAMAHHEM COCEJHHX sIep, o06Js1aal0UIHX
CMHHOBBIM KBAHTOBHIM 4HCJOM |, HE PaBHBIM HYJIO. MynbTHOIET-
HocTb curuasa [NMP (ans nporoHa 1="/2) B cmekrpax nepBoro
nopsifika onpejejsiercss no GpopmyJe:

M=n+1,

CreKTpaMu MepBOTo NOPSAKA SIBAAIOTCS CNEKTPHI, B KOTOPHIX
Pa3HOCTh XHMHUECKHX CABHTOB MYJbTHIIETHHX CHIHAIO0R pe3o-
HaHca B3aMMOJEHCTBYIOIUMX fi/lep, BbIpa’KeHHas B repuax, sHauu-
TeJIbHO TPEBBILIAET KOHCTAHTY CIIHH-CIMHOBOrO B3aMMOJEHCTBHSA
(A8-v/i>10, rae A8 -— pa3HOCTb XHMHYECKHX CABHIOB, M. A.;
v — pa6Gouasi 4acTOTa CNEKTPOMETPaA, MTu;, J — KoHcTaHTa
CIHH-CIMHOBOTO B3aUMOAEHCTBHA B repuax) W Kaxpaas H3 rpynm
silep MarHuTHO 3KBHBAJICHTHA. '

B cayuae MariHTHOH HESKBHBAJEHTHOCTH SIEP COCEAHHX
rpynn MyJAbTHIVIETHOCTb CHTHaja ONpefensercsi Io hopmyJie
M=2". B cnekTpax BbICUIHX MNOPSIAKOB, AJIi KOTOPBIX pPasHOCTH
XHMMHUYECKHX CABHMCOB CHTHAJIOB B3aHMOJEHCTBYIOUIKX SIAEp HE3HA-
YHTeNbHO MpPEBbILIAET KOHCTAHTY CHHH-CIHHOBOTO B3aHMOJeHCT-
BHSi, ONpeJe/ieHHe MYJIbTHILIETHOCTH B Psille Cy4aes 3aTpyIHEHO.
WHTEeHCHBHOCTH KOMIIOHEHT B MYJbTHIJIETaX CINEKTPOB MeEpBOro
nopsiika TMPONOPLHOHAJbHBI 6HHOMHAJbHBIM KO3 dHUHEHTAM.
Jias AyO6aeTHHX CHTHAJIOR OTHOUIEHHE HHTEHCHBHOCTEH KOMIIOHEHT
coctapasier 1:1, mas TpumieTHblx — 1:2:1, /i KBapTETHBIX —
1:3:3:1 u T. . B GJH3KO PACNOJOXKEHHBIX MYJbTHIIETaX B3aHMO-
NefCTBYIOIUMX fiep, KOTA PA3HOCTh XMMHYECKHX CABHIOB He3Ha-
YUTENbHO INpeBblIIaeT KOHCTAHTY CHHH-CIHHOBOTO B3aHMOJIeHCT-
BHSI, HAGMIOLAeTcs OTKJIOHEHHE OT YKa3aHHOH MpONOPUHOHAJb-
HOCTH. DTO NPOSIBJSETCS B YBEJHUEHHH HHTEHCHBHOCTH KOMIIO-
HenT, GJMKAMUIKX K COCeJHEMY MYJbTHILIETY, 33 CYeT yMeHblue-
HHSl HHTEHCHUBHOCTH OoJjiee yAajieHHbIX KOMMOHEHT.

KOHCTAKTA CMHH-CHHHOBOrO B3AHMOAEHCTBHA (J) Bbipaxaercs
B repuax H ONpeLesieTCsl PACCTOSIHHEM - MEXAY KOMIOHEHTAMH
MYJbTUNJETOB CNIEKTPOB MEpBOro nopsixa. B cnekrpax BBICHIAX
NOPSIIKOB OMpeJie/ieHHe KOHCTAHT CIHH-COHHOBOTO B3aHMOJEHCT-
BUsl B psije CJyyaeB 3aTPyAHEHO H TPeGYer MpHBJEUeHHA CIIE-
LHAJbHBIX PACUeTOB C MCIOJb30BAHHEM DBM. 3Hauenusi KOHCTAHT
CNHH-CIHHOBOTO B3aHMOJEHCTBUS 3aBUCAT B OCHOBHOM OT 3JIEKTDO-
OTPHIIATEJLHOCTH 3aMeCTHTeNe H B3aHMHOTO MPOCTPAHCTBEHHOTO
pACToNoXKeHHsl TPYNN B3aMMOAEACTBYIOUMX ALep, B HACTHOCTH
OT YMCJIa XMMHYECKHX cBfi3ell, OTJeJAIOLIHX 3TH 1pa, H OT yrJIoB
MeXLy XMMHUYECKHMH cBf3fMH. [Ls1 GOJbIIMHCTBA OPraHHHECKHX
BEIeCTB KOHCTAHTHl MPOTOH-TPOTOHHOTO CNHH-CNIHHOBOrO B3aHMO-
JeficTBHs UMelOT 3Hauenns ot 0 o 16 T'u. ’

Maomans curHana pesonanca (S) cnekrpa SIMP nponopuwo-
HajspHa 4YHCHy sifep, OOYCJIOBJIHBAIOLIUX pauHbiil curHag. Ilno-
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aJH CHrHamao T P y eeJIeHusA
ian THaJloOB CleK POB HM HCIOJDb3YIOT [Js onpenea
yucaa "polOHOB B COOIBeXCTBYIOU.lHX ]pylmax MOJIEKYJI /i1 H3Me-
o o y
E€HHSA KO e y p}‘l ece
p HIL HTpauHH aHaJIHBHp €MBIX CO€JHHEHHUH HJH N MECEeH.

lpuGopsl M mMeToam 3KCmepHMeHTa

Crnek

'rp SAIMP sricokoro pasperuenus PETHCTPHPYIOT ISl Jier-

OABHIK HEIX ang;:;:)uen WITH é’aCTBOPOB TBEDALIX BELIECTB B
putensx. BuiGop pactsopuT
ONpejeIeHHbIX eJIs1 oNpeess-
;;:Iy;’u};:;luupnMochlO aHAJIM3UPYEeMOro BellecTBa H Hz?nﬁonee
a3/leleHHeM CHTHAJIOB Pe30H
aHca BelecTBa H
e : pacTBOpH-
p;:,ﬂ;c;&iﬂ:ogg:ﬂunn c‘;})ﬁegmlﬂ A4pa, N0 KOTOPHIM nposonmem
Tpa . Jlns ymenbuien
5 U5l MHTEHCHBHOCTH
CUTHAJIOB PaCTBOPHTEJICH
B cnektpax [IMP wucnonbs 7
pOBaHHBlE, HJIH ANPOTOHHB ackHe caman
, €, pacTBopuTeH. XuMHue
po . CKHe CIBHICH
pagsgo:Tg]ﬂf.Toqﬂux [POTOHOB HCMOJIb3YEMbIX AeATepHPOBAHHBIX
pacr) _pd §i4x§opo¢opm—d.(6=7,2ﬁ), 6eH3on — dg (6=7,16)
poa 2(6=4,7*), Meranon — d,(8=3,35; 4,8%) AHMETH-
_ o . 1] bl ’ <
_yQ (%(.)Kglflsli ds (6=2,50; 3,7*%), YKCycHast KHcaoTa — dy (6=
= [[ ; 8,5%), aueron — d¢ (6=2,05).
Jisi
. paéoqn;:;u:ggf;? cng(l)('r&o{? TIMP ucnosbayior cnekTpoMeTphl
MH 1 4 6ogee. Cne
. krpomerp SIMP co-
CTOMT p o
H3 CIENYIOUIHX OCHOBHBIX ()YHKIHOHANbHBIX Y3J0B: MarHuTa

cc i
HCTEMOH CTAaGH/IM3aLMH H KOPPEKIHH MAarHUTHOTO MOJS, KOTO-

pble 06EeCNeUURAIOT 3AMAHHOE 3HAUSHHE HANDS
AGRHOC SHAYCHHS HANpAXKEHHOCTH H BbHICO-

KO
aHZﬂ:aHoponHocm_ NOCTOAHHOrO MATHHTHOTO MOJ B O6beMe
3HpyeMoro o6pasua, CHCTEMBl TeHepaLuH pPafHOUYaCTOTHOTO

poMarH y
3JIEKTPOMArHHTHOrO 06.” YEeHHUA ()6pa3ua H CHCTEMBI perucTpauHu

onp

Teml)]ﬂe(z)p;;;’nggsggznaugieaﬁﬂiﬁgscog HeOo6X0IHM KOHTPOJIb YYBCTBH-
MpHGODa, cooTheTCTBNR STAX. MapamETpon | TpeGopammYL o
Mero neunciron rorasehlh JOKyMeHTaLr, PacTaop aannpye
R aHO B yacTHOH cratbe. Pac
b B SISV sy b Ty perscriauny
HKe. CHJT
;3:3%;hoggzeg:Lc:T?w}l{{iiﬁonee HHTEHCHBHOIO ciﬁﬁingoaﬂ}?:ﬁ;;]:
MHOro 6JsaHKa, T.e. COCTaBHI;(iIC;HJ;gJ?O g%%/iﬂﬁ:)o B:llc)ﬁje raTpan

O6aactv npuMeHeHus

1
uHan?KTpf.[_gI_V.\RMﬂ H '3C npegcrasasior o61WHpHYI0 HHpOpMa-
O MOJIEKYJ/ISIDHOA CTPYKTYpe aHaJH3HPYEeMOro BelllecTBa.

* -
: *Xgmuqecxuu CHBHI 3aBHCHT OT pH u Temneparypn pacteopa
HPHAJ [POTOHOB MPHMECH BOAbI. ’

53



[lonoXeHHe CHTHAJNIOB pe3oHaHCa B CNEKTPe, HX TOHKas CTPYKTypa
W TUIOWLAAM TIO3BOJIAIT ONMPELeNsiTh UYMCJIO aTOMOB BOAOPOAA H
yrJepoja B OTAeJbHbIX Tpynmnax, GauxKailiiee XHMHYECKOe OKpY-
JeHHe, COUIEHeHHe OTIeJIbHBIX CTPYKTYPHbIX (parMeHToB MOJE-
KyJibi, HaJHaKe NpHMeced.

Muoroo6pa3ue CTPYKTYpHOH uHpOpMAlUK CIEKTPOB [IMPpP
IPAKTHYECKH HCKAI0uaeT cOBIaJeHHe CIIEKTPOB PA3HbIX COEJMHE-
anii. B CBSI3H C 3THM METOJ CMEKTPOCKOMHHU AMP npumensieTcs
2151 MAeRTHHUKAIHK J1eKapCTBEHHbIX BellecTB. [iJ1fl 3TOr0 HCHOJib-
3yloT HauboJee MOJHbIA Habop CIeKTPaJbHbIX apaMeTpoB, Xapak:
TEpU3YIOLIMX CTPYKTYpy BellecTsa. Ecai BCeACTBHE CJIOXKHOCTH
criektpa SIMP ero nonuas HHTepnpeTalusi 3aTPyLHEeHa, orpaHu4H-
BAOTCH JIMIIb XapaKkTepHbIMH CHrHaJlaMH crieKTpa aHaJju3upye-
MOFO BEIECTBA, MO KOTOPbIM H Cyadr o CTPYKTYpe AaHHOTO
COeJMHeHHs] HIM O HaJHIHH BO3MOMHOH TMpHMecH. B OTAENBHBIX
clyyasx s MOATBEPXKACHUS [OJJIMHHOCTH JIeKapCTBEHHOTO BE-
miecTBa (MpHMeECH) K aHAJH3HPYeMOMY pacTBOpY mocCie NepBHY-
HOJ perscTpalEH CHekTpa J06ABASIIOT ONpEeEHHOE KOJTHUECTBO
cTanfapTHOro 06pasua HCCelyeMoro BemlecTBa (TMpUMecH) H

NpoBOAAT MOBTOPHYIO 3amntb cfeKkTpa—B aHaJOrHYHbIX YCJIOBHAX.

a .
g;;:};iggiexonuqemBeHHblx u3Mepenni. [lasbHedilmas npoueaypa
HPOBORHTCﬂHu:aiH%J;S]wpyemoro pacTBOpa H PerucTpaLHst CIeKTpa
, , 0 onvcaHo Bbime. Ilo cnekr

po e . Py H3MepsoT
(‘Tal:lﬁz;;[i);m»n;}ganos aHaJH3HPYEeMOTO COeJHMHEHHs (npﬂmecﬁ) U
CTaHIAPTa. AOCOJIOTHOE TNDPOUEHTHOe BRECOBOE COJIepXKAHHE BRe-

1HeCTBa (Il HMECH) B J TBEHHOM
p eKapcrBse T
: CpeAcTBE BBIUHCIAIOT IO

B= 100'(SH/SCT) '(ManchCT/Mcrﬂama),

rae Sa/Se — 11 i
BLC} ecaT{aa"(npl(:ﬂ({eo )eﬂue IJIOLLA/led CHFHAJOB aHaJH3UPYyeMOro
i MecH) M craHpapra; M —
; MOJIEKYJISIpDHbIE MacCH;
n — 4HCIO0 ] bl M M 11
0 silep B CTPYKTYpHBIX (parmMentax MoOJIeKyJ Be ects,
)

06yC/OBJHBAIILIHX CHTHAJB PE30HA
MJIOLAJSIMH; 11 — HaBECKH
_ aHa
preeos HaJM3UPYEMOro BellecTBA M CTaH-
cﬂef;;ﬁ;):MK;)gngCTBeHHux H3MepeHHR J0J1KeH YAOBJIETBOPATH
e60BaHHUsIM: PaCTBOPSATHCS
: B HCIOJIb3YEMOM pac-
TBOPH :
HOMp Teane NPH KOHUEHTPAUKSX, COOTBETCTBYIOLIHX HpHGJIPI?»PITgJIb-
BOBng:I;) BEHCTBY IJiowlajed curuajoB S, v Sc;; He B3aUMOJEHCT-
C PacTBODHTENeM H AaHAJH3HPYEMBIM BellleCTBOM; HMETb
>

[osHoe coBNajeHHe CIEKTPOB yKasbiBaeT na MIEHTHYHOCTb aHa-
AM3HPYEMOro BellecTBa H cranjapTHoro ¢fpa3ua.

Cnexrpu SIMP MoryT GHTD HCMOJb30BaHBl JJIfl KOJMYECTBEH-
HOTO OIlpe/leieHHsI OTHOCHTE/IbHOTO HJH a6COJMIOTHOTO COLEPKaHus
JIeKapCTBEHHOTO BelleCTBa (npuMecH) B aHaJM3HPYEMOM JEKapCT-
penHoM cpefcTse. [1pn onpeneneHHA OTHOCHTEJIbHOTC COASPMaHUH
pelecTBa (NPHMeECH) H3MEpSIOT MoIlaLH CUCHAJOB pe30HaHCa
aHAJM3HPYEMOrO BellecTsa (npumecu) M BelieCTBA, MO OTHOLIE-
HWI0 K KOTODOMY TPOBOAMTCH KOJMYECTBEHHOE ONpeJiesieHHe.

o

OTHOCHTEJbHOE MOJIbHOE [MPOLEHTHOE (A) wnam ot TefibHOe
Becopoe npouentHoe (B) cOmepKaHHE OT/eNbHLIX BelecTs (MpH-
MECH) B aHANH3HPYEMBIX JleKapCTBEHHbIX CPEACTBAX BHUHCAAIOT

no dopmynam:

100S;/n;
A=—;:k—l“
Z (S/n)
100S:M;/n;
B=— L
3 (Si/n)

rae S;— MJIOmMAAH CHTHAJOB pesoHaHca pewiecTs (npHMecH);
i, n; — YMCJO SiAep B CTPYKTYpHBIX (parMeHTax MOJIEKYJ BEUIeCTB
(mpuMecH), KOTOpbie 0GYC/OBAHBAIOT curHajsl De30HAHCa ¢ MIJo-
aasiMH Si; M; — MOJIeKyJIsipHble MacChi BELIECTBA (npumechu) i.

[asi onpeaeseHusi aGCoONOTHOTO COJlepKaHHSA JIeKapCTBEHHOTo
BemecTBa (mpUMeCcH) aHajlH3HpYyeMble 06pasiibi TOTOBSAT KoJMUe-
cTBenHo. K HaBecke aHaJM3MpyeMOro BellecTsa 406aBJSIOT TOYHO
B3BElIEHHOE KOJHYECTBO BElleCTBa, HrPaoulero poib BHYTPEHHETro

54

ggiTOpﬂe};l({)]::Hggc’rciz,ﬂ;;l[}:f;mssMbII;'l xuMmuyeckoii popmysofi. Cur-
I JIHUECTBEHHbIX H3MEpeHHH [A0JIXKeH
PErHCTpPHPOBATbCsl B BHJE MHKA, He IepeKphiBaiolle
CHrHajsiaMH. 3HayeHHs] XHMHUYECKHX CIBHIOB Xa ;;l( eprbix cra,
JIOB BEIleCTB, HCIOJIb3YEMBIX B Kau apron gonmtecr-
lz;ﬂ(l:{lb_;x g{amepeﬂuﬁ noy cnekTpam I%C]\]’-Xl;: c;:iﬂzgxqu(o:uge;;
KHCJIO”l:a (?:%6035,—:6;3;3“116%3%1 (CH,, 6=5,30), maJsaoHOBas
o O, 2,{5:51,2 ), cykunuumun (2 CHe, 6=2,77), auera-
MQT”J}"HIIHF\’Y"I'\HI‘Hrlt’\l(l‘)a’u T{P:::gyTa‘:{OJI (3 CHS» 0=1 30), rexea-
ANfvViIpALSauLaLan 3 _n IK\ n"‘un T

»
6 CH;, 8=
( 5, 8=0,15). Oruocurensuag Tou-

:g;zzeﬁonnqecmem{ux usmepeHnd MetonoM SIMP B ocHOBHOM
feTCsl TOYHOCTBIO H3MepeHH

Hil OTHOIUEHHS MJoLiajeH
onp ne#l peso-
CHBIX CHIHAJIOB M B ofllleM cjyyae cocTasisieT =+ (2——2%)

PALJHOAKTHBHOCTb

alﬂﬂ(l?;;;{uoamuanble npenapathl NPUMEHAIOTCA TPH JICUeHHH H JH-
ario 06Kae pasJnuHbIX 3a6oseBaHHi. OHn TpeGylOT 0CO6OH TEXHH-
. peaf;nlfre::b? ;1 B pabore AJs TOro, 4ToObl MOJYUYHTb NPABHJIb-
e PesyaLTaT éZHH3HTb A0 MHHHMYMa ONAacHOCTb MJisi 1epce-
naza W | ira. Bee onepauuu 0JKHE! BHIOJHATLCA B COOT-
oo ¢ NeHACTBYIOIHMH CaHHTapHBLIMH MpaBH/IaMH PabGoOTH ¢
Hsﬁy;}:::gs:bmu BEllleCTBAMH H HgTquHKéMH HOHH3HPYIOLIHX
P }éOpMaMH pagHalHOHHOH 6€e30MaCHOCTH NepCOHAJIOM,

PaﬂJ:{bHO 00yueHHBIM paboTe ¢ paJHORKTHBHBIMH NpenapaTaMH.
nana A (()Iz;}gplsﬂue, B TOM 4HcJe paaudogapmaneBTHYECKHE, Mpe-

p ) npefocTaBiSIOTCA AJS HCNOJB30BAaHHA yupexjie-
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ycaoBUAMH AJ% IpaBUIb-

HHAM, pacnonaraioumm HeoO6X01HMbIMH
paspemeuﬂﬂ OpraHos CaH-

Hofi M GesonacHoii paboThl ¢ HHMH, C
HaK30pa M OPTaHOB BHYTPEHHHX A

TepMuHbl W OMPEAEICHHS

PajuoaKTHRHOCTb — CBOACTBO HEKOTOPBIX HYKJIAJOB HCIYCKaTb
WoHH3MpYIOlLlee H3JyueHue IpH CMOHTAHHBIX $fAEPHBIX TIpEBPa-
IWEHHSAX.

aHHbIMH UHCJIaMH NpOTOHOB U He#-

Hyxaup — BHL aTOMOB C L
0 aTOMHBIM

TponoB B AApe (¥, CACAOBATENLHO, XapaKTepH3yercs er

HOMEpPOM H MaccOBbHIM 4HCJIOM) -
PaauOHYKAHA — HYKIHI, 061afaomull  PajHOaKTHBHOCTDIO.
Wsotonbli — HYKJAKAB € OJHHAKOBHIM YHUCJAOM  MPOTOHOB,

CBOHCTBEHHBIM JAaHHOMY 3JieMeHTy, HO oTJMyaloupecss 4YHCJIOM

HeHTPOHOB B HX fUpE.

Paanon3oTonbl — H30TOIlbl, obGJaapamoouiue palllfloaKTPlBHOCTblO.

KOTOpOro HaXOJHTCA B
A4ye OCTOAHHH, OT-

finepuniit H30Mep — HYKIHUL, AAPO

JIMYHOM OT OCHOBHOTO. Takoe cOCTOSIHME C OTHOCHTEJIbHO npoaoJ-
T MeTacTabHJIbLHBIM.

JKUTEIbHHIM BPEMEHEM XH3HH Ha3bIBAIOT
SIjepHBIMH H30MEPaMH, LIHPOKO HCTIOAE3YEMbIMH B pagnodap-
MaleBTHKe, SIBJAAIOTCH, HATPHAMED, somTe, MM,
AKTHBHOCTb PAaJHOHYKJAKAA B npenapare (o6pa3ne) — OTHO-
menne uucaa dN CHOHTAHHBIX npeBpaiiei H3 CIpeieNeHHOTO
fiepHO-3HePreTHYecKoro COCTOSIHMSE PALMOHYKJIHMAA, MPOHCXOAs-

LMX B JAHHOM Ipenapare (o6pasue) 3a WHTEpBAl BPEMEHH dt,
K 3TOMY HHTEPBANy

dN (1)

T

YaeabHas akTHBHOCTb (An) — OTHOILIeHHE AKTHBHOCTH pajuo-
HyKJIHAA B mpenapare (o6pasue) x macce npenapara (o6pasua)
MM K Macce 3JieMeHTa (coeaMHeRHs) .

Mouasipuasi aKTHBHOCTb (Amo) — OTHOLIEHHE AKTHBHOCTH pa-
AMOHYKJHJAA B Tpenapare (o6pasie) K KOJNUHECTBY comepxalle-
rocsi B HeM paJMOAKTHBHOTO BELIECTBA (coenMHeHHs ), BBIPAXKEH-
HOMY B MOJISIX.

O6bemMHasi AaKTHBHOC
HyKJWJAa B npenapare (o

Tepuon nojaypacnana.
4aaLRAIOT BDEMS, B TeueHHe KOTOpOr

MbDiv T , HAa3blhdr !
PaIMOHYK/HAA YMeHbIIAETCs B 2 pasa.

MocTosinnas PAAHOAKTHBHOro pacmana. OcHoBHOil 3aKOH pa-
JMOAKTHBHOrO pacnaja CBs3blBaeT AKTHBHOCTH A C KOJHYECTBOM

N atomoB pannorxyx./mna HJAU AAEepHOro usomepa COOTHOLIEHHEM !
A=AN. )
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HOCTY

b (Ay) — OTHOIUIEHHE AKTHBHOCTH

Gpasue) K o0bemy npenapara (o6pasua).
[MepuomoM moJypacnaia, o6o3nauae-
0 aKTHBHOCTb

Koagpdu
({¢HIHMEHT NPONOPUHOHANBHOCTH A HA3hiBAIOT «IIOCTOSIHHOM

palIFioaKlHBHOI‘O pacnaaa». OH CBAA3aH (3] y a
Cc In pHOﬂOM oJt p cniaga

n2 neaa
A== ~ U,099
Ty, Ty, * (3)

2

AkTHBHOCTB P
aJMOHYKIHa YObIB
LAAJIBHOMY 3aKOHY: y YOBIBAET €O BpEMEHEM [10 SKCIOHEH-
. 0693t
At:A()eiM:AOe Tu/T

' (4)

rae Aru Ag —

. ;nuf:ym:;:lzsﬁno::::"l:oMe:gczgzmenn ¢t 1 0 COOTBETCTBEHHO.
e — OBaHHe pajUOH
Kome:laeiTé)::Hu(g%K?BHoro npenapara c uenmopoﬁﬂapil/g:ﬁ{ﬂorg

Panuonyuunnar;p?eﬂewﬂ pas/HYHbIX pPaAHOHYKJIHIOB.
ey RHORYL palIHOHHCTOTa Npenapara — OTHOLIEHHE aKTHBHO-
o s yKiuaa K o6ued akTHBHOCTH npemnapara

pax B NIPOLIEHTAX, HE SIBJSIETCS MOCTOSHHON xapax-repu:

O 1 OFO—HADen
penaparta,—a ¥ g aTa
cUCHHEN

Pansonykay, ’

] AAHOHYKAHIHBE NPHMECH — NIpHMECH

HBIX HYKJIHAOB (KaK TOFO JKe, TaK H Apyr Y enme

HY Daymon > WX 3JIEMEHTOB). BesHuu-

chganocﬂoy;munﬂux npHMeceil BHIPaaloT B npoueHTai K axl:‘;:
A HMGr:oro HYK/IH]a Ha OTpeleJeHHYIO AaTy '

Paﬂ.ﬁoaxfnBHoropanHOHym"nu’ opasylouuecs B pesyibrare

D THenore pacmaja MarTepHHCKOTO (OCHOBHOro)  pajHo-

s KCéHOH 13;1;1310;52 PALHOHYK/IHIHBIMH HPUMECSMH: HamnpH
, - accma ; .

i 13 p TPUBAETCH KaK pPaJHOHYKJIUAHAS
Pann

nuony:n :;:M:q;ccxau YHCTOTA — 3TO OTHOLIEHHE AKTHBHOCTH pa-

Apenapan Koﬁme}i{io:ﬁom XHMHYECKOM BellleCTBE, COCTABJAIOLIEM

s THBHOCTH DaJlHO

Bupla;)xe.ﬂﬂoe B NpPOLEHTAX. PAAHORYICTIAA B STOM npenapare,
anHo

ani, o‘_}_ﬂﬂ’;‘:{:";"zfr“e NPHMECH — NPHUMECH XMMHYECKHX COeJHHe-

D OCHOBHOT'O BEILECTBA, COCTABJAIOLIEro Npena-

an’ecxnx i ;;l Mauu;lx TOT Xe DaJHOHYKJHI. Bennuuny paaxoxu-

pannonymmfa icx::;é T. €. AKTHBHOCTh COJEpXKAaLIerocsi B HHX

s XawT B Ipole i

pan}a‘ouymnga o nenanime. pOLIEHTaX K OOIleid aKTHBHOCTH

penapar paaHOHYKA ’
Haa 6e3 HOCHT
[ o eJst — rnpenapar, H -
Jleg(HTul}_Il;P:l ;:I?&GHJ]thIX H30TONOB 3JIEMEHTA, K Kog-oposwy ’npjﬂgg-
pangvonykaua. OnHako npenaparsl, Ha3biBaeMble

npenaparamu paiHOHYKIRAa 6e3 HO
OC3 HOCHTEIsi, HHOrAa COLEpH®
N orpa coA€pxKar

He3HAYHTEJIbHbIe
KoJqinuecTBa crabune
erta TBA CTA0UABHBIX HM30TONCB TOre Xe
noﬁqu;Ie" 21;1(:3 X:MH‘ICCKOI‘O aHaJsiora. MicTouHHKOM HX MOryT 631‘::‘:25
PHbl€ DEakLHH, NMPHMECH XHUMHUYECKHX 3JIeMEHTOB
’

cofepxKaliHecss B p
€aKTHBaXx, Il
PalKsX K T. 1. » IPHMEHSIEMBIX IPH XHMHUECKHX Orle-
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Palmoammmblﬁ npcnapar, B KOTOpOM HMEINTCH KdkK palmoak-
THBHBIC, TAK ¥ cTabunbLHBle U30TOINbl 1dHHOro 37€MeHTa HJIH XHMH-
yecKOro aHajiora, HasniBaeTrcs npenaparom ¢ HOCHTENEM.

»

EauuHIb aKTHBHOCTH H  3HEPrHH

[1o Mexaysaponucf cucreme €NHHHIL (CH) akTHBHOCTb HY-
KJHAA B Ipenaparte BHPaXKaercsl YMCJIOM pacnajos B 1 c. Enunn-
H b (BK) — aKTHB-

HOCTb HYKJMAA3, PaBHasi OLHOMY Sil€pHOMY npeppaiueniio B 1 c.
PasmepHOoCTb Gexkepesas — ¢!, Jlns Bblpa)ceHHsi aKTHBHOCTH Jie-
4e6HO-1HAPHOCTHUECKHX MPENapaToB HCMOJMb3YIOTCH KPAaTHbIC ne-
CATHUHBE €IHHHIb Merabekkepesb (MBk) u rurabekkepenb
(TBk): | MBx=10° Bx; 1 Tbk=10" Bk.

B TeueHHe AJMTEJbHOTO BPEMEHH /IO BBELEHHA CHCTEMBI CHU
NpUMeHsIAch H paspeliieHa K NpHMEHEHHIO B MEPEXOJHBIA MEPHOL
crienpanbHasi €JHHHIIA AKTHBHOCTH KIOpH (Ku) u ee kpaTHbie H
JOMbHble eIUHHLb. Jlas XapaKkTepHCTHKHU pannodapmaleBTHUE-
CKHX npenaparos HanGoJsee ynoTpeGuTe bHONA NOJILHOM eJuHHIIeH
AKTHBHOCTH SIBJIsieTCS MHJIJIMKIOpH (MKu). 1 Ku=3,7-10' Bk; .
| Bk—=2.703-10"'" Kn; | MKu=37 MBk. Ennuuiicii n3mepenus
3HEPrHH HOHHU3UPYIOLLHX H3/ydeHuil, KaK U JI060r0o BHAA 3HEPTUH,
B MexayHapoaHOH cHCTeMe (CH) siBasieTcst IKOYJb (Ax).

Jinsi 3HEprHH OTHEbHBIX YACTHIL H ($OTOHOB TNpUMeEHAETCH
BHECHCTEMHAS €IHHHIA 3JEKTPOHBONBT H JECATHUHbIE KparHble
eil eqmuuip. 1 3B=1,60219-107"° Jlx (npu6nmxento) ~0,16 allxk.
COOTBETCTBEHHO 1 k3B~ 1,6-107" Tx=0,16 ¢x; 1MsB=x
~1,6-107" Ix=0,16 nJlx.

OcHOBHbIE siepHO-(OH3HUECKHE
XapPAKTEPUCTHKH PAJHOHYKIIHOB

BosmMoXHbE NpH pacnaje Pa/MOHYKIHAA sIEPHbIE TEPEXOLDI,
XapaKTepPHCTHKH OCHOBHbIX H BO3GYK/IEHHbIX COCTOSIHHI, XapaK-
TEPHCTHKH HCIYCKaeMbiX HOHH3UDYIOUIHX H3JyYeHHH M HX HHTeH-
CHBHOCTH OGbIUHO MpPENCTaB/sIiOT B BH/E iHarpaMMHl, Ha3biBaeMOoMH
cxemoii pacnaja. YucieHHple AaHHbIE, XapakTepuayomue snep-
Hble COCTORHMSl, paciaj paiMOHYK/IHAA M SHEPreTHUecKylo pas-
PSKY sIApa-NPOLYKTA, HA3bIBAIOT COOTBETCTBEHHO CXEMHBIMH JaH-
nbiMi. He Bce cxeMHble [aHHBIE HYXHBI MPH pa6ote ¢ pamuHodap-

MAaileBTHYECKHMH ﬁpenapaTaMh’, a JAHIIL UACTh M3 HHX, KOTODbIE

HUKe HA3HIBAIOTCH OCHOBHBIMH. K HHM OTHOCATCS NEpHON oAy~
pacnaja, BHI, 3HepreTuyeckas XapaKTePUCTHKA M HHTEHCHBHOCTD
BCeX KOMIOHEHTOB HOHH3HDYIOLIEro H3/y4YeHus, BO3HHKAIOLLEro
KaK OpH pacrnaje pPanuHOHYKIHAA, Tak H IpH JHEpreTHYecKoH pas-
psiike sapa-npoaykra. Kpome roro, a1s ANEPHOH MeLHIHHb BAX-

58

-

13-1;011;11 e);f)g:mepncmxn PEHTT€HOBCKOr0 H3Jy4eHHsl atoMa, o6pa-
erocs B pesysibTaTe pacnaja PajHOHYKIHIA.
capareon éth:l(}?( “occ}:)(:;f:)ue SIIEPHO-(PH3HUECKHE XAPAKTEPHCTHKH H
BOXKAAIOILEro pacnaj peHTTeHO
BCKOTO H3-
ﬁg;i:;gMﬂﬂBpanuonymugon, Bxoasaumux B P®II, a takxke Hc-
coctaBe 06pa3LUOBHX pajH
OaKTHBHBIX PacTBOPO
4 HCTOYHHKOB, NPUMEHSIEMBIX P P
ans arrecrauun POI1, n
B npunaraemoil «Ta6sanue ¢u . hekoroon
3HYECKHX XaPaKTePUCTHK HEKO

paiHOHYKAHAOB». llpu - 3ToM Ge yercs

J -1 Ta-H3Jy4eHHe XapaKTepH3yeTcs

;ﬂ:ﬂ;{;ﬂﬂon 3HEpTHeH, CpefHel SHeprueidl H HHTEHCH3HOCThIO, zouo-

}_‘[eJ'l;E)»HH YECKHE H3JIYYeHHSi — 3HEPrHell M HMHTEHCHBHOCTbIO OT-

Bpraxexﬂ:u;{:cnﬂ.ol/lmeucnnﬂomb KaXKA0ro KOMIOHEHTa H3JYy4eHHs

M YacCTHIl HJH (HOTOHO

s, ¢ B, nmpHxoasuuxcsa Ha 100

aHI: Uensx yHM(QHKalUHMK HCNOJb3YeMbIX Ha NPAKTHKE CXEMHBIX

lliOIl bIX H ofecneyeHus: eIMHCTBa M3MEPEHHH B YacTHHIX (apma-

Ko CHHBIX CTATbSAX, MOCBALICHHBIX KOHKPETHBIM P®Il, u B hp‘yroﬁ

H g}n{aoamauo-memnuqecxon JOKYMEHTalHU, CBSI3aHHOH C BH-

qe):lcxu:l ?ITaux npenaparos, Cl€yeT HCNOJb30BaTh 3HaYE€HHS (H3H-

HecKi PaMeTpOB DajHOHYK/IHIOB, NPHBEAEHHbIE B tabJuile

puJiaraeMoi Kk HacrosiileH ¢apMakoneiiHoi craTbe. ,

ggﬁ m;(c)M PagHOHYKJIHAE NaHHBIE O €ro cxeme pacna}llguinepu:)}l

qeﬂzs) naja, BHA, SHEPrHsi, OTHOCHTEJIbHAS] HHTEHCHBHOCTb H3JY-

aeni) H CONMPOBOXKAAIOUIEMY DPEHTTEHOBCKOMY H3JYYEHHIO Cledy-

PHBOIHTb Ha OCHOBE OLEHKH OTeYeCTBEHHbIX H 3apyOeXHbIX
CIPABOYHBIX AAHHBIX MNOCJAEIHHX JIET.

jo PN — ~
JamuTa OT M3Jy4YeHHH

orser}rggagamﬁz C paJHOAKTHBHBIMH NIpenapataMu HeoGXOAHMA CO-
3alHTa OT H3Jy4YeHHS ITHX
! npenaparos. 3a
o IHTa
B:{;(:Tacsﬂo:n LEJbIO NpeloXpaHeHHe JI0JeH OT BPEAHOrO BO3AEHCT-
Tenblll)b[i nuug, a TakKxKe CHWXKeHHe (POHOBBIX NOKa3aHHH H3MepH-
i apl/:) Tog;){z,m pemcrpu;&)ylomnx HOHH3HDYlOUIee H3Jy4yeHHe
Hero ajnbda- U 6era-usa :
. y4YeHHsl paJlHOaKTHB-
B;Iex ];Igengpa'ron OCYLIECTBJISIETCA CPABHHTENLHO MPOCTO BCJIENCT-
» 6eTaJIOH MPOHHKAIOILEH CNOCOGHOCTH 3THX H3nyuenuil. Aubda-
nposers n:jl]z;eaﬂui gapaxrepusyemﬂ onpeleseHHOH BEJHYHHOI
- €Ta-yacTHI, T.€. pPacCTOSIH
, T.€. HeM, Ha KOTOpoe
OH
° zemgryr NPOHHMKATh B BewlecTBO. [Ipo6er aan;a—q,acmu B 5%3-
anomea Kr)ITpeBbuuae'r HECKOJIbKHX CaHTHMeTDOB. AJib(ha-4acTHIibI
CSl PE3HHOBBIMH NEPUYATKAMH S 7 . -
¢ ! TKaMH, OJeXAOH, CTEHKaMH C
K.n £ ’ Te
Mos;:l]}:ou amnyabl 4 T. 0. [Ipo6er 6eta-uacTul B BO3yXe B 3aBHCH-
mocTH :T HX 3HePrHH COCTAaBJISIeT BEJIHUHHY OT CAHTHMETPOB [0
ek Halj:![;( METPOB. [/t 3a1UMTH OT GeTa-H3/JyYEHHS NPHMEHSIOT
p C MaJblM aTOMHHM HOMEDOM, HAalmpHMep CNeHHaJbHLIE
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3KpaHBbl U3 TUIEKCHIJIaca, KOHTEHHEpb U3 AJIOMHHWS W MJacTMacc
4 1.nm Opnaxo npu patore ¢ BHICOKOAKTHBHbBIMH MNpenapaTami
ciefiyeT -PUHAMATh Mepbl JULs 3aHWUTHl OT TOPMO3HOrO H3Jyde-
HHSi — BTOPHUHOTO W3JTyueHHs!, BOSHHKAIOULETO Py TMPOXOKACHHH
Gera-yacTHll 4epe3 BelecTBo. Tlo cBoeii MpupoAe TOPMO3HOE H3JY-
yenue sBAseTcst POTOHHHIM HOHH3HPYIOUIHM uaayuereM. [lostomy
npH paGoTe C BHICOKOAKTHBHLIMH Gera-npenaparami NpUMEHSIOT
KOMOGHHHDOBAHHYIO 3al1HTY, B KOTOPO#l BHYTPEHHHI ciaou (co cro-
POHBI MCTOYHHKA) JAeJaercs H3 BellecTBa C MaJjibiM A&TOMHHIM
HOMEpOM JJIsi TOTJIOIIEHHs Gera-H3JyueHHsd, a BHEIIHHA — U3
pellecTBa ¢ GOJbIIHM aTOMHBIM HOMEDOM st ociabaenust Top-

MO3HOro H3NyueHus.

[amMMma-u3jiydeHde B OTJHuHE OT anbga- H Oera-uHajyueHHA
He XapaKTepH3yeTcst onpeje/leHHbIM npo6eroM B BellleCTBE — OHO
[OrJ0LIAeTCs N0 Mepe MPOXOKACHHA yepes BEIECTBO N0 IKCIO-
HeHLlHaJbHOMY 3aKOHY. Haunboaee 3(PGEKTHBHO TNOTIOLLAIOT
raMMma-H3JiydeHue Bellectsa ¢ Go/blIMM ATOMHBIM HOMEpOM, Ha-
npuUMep CBHHEIL. I'amma-u3ayueHue onpeneneﬂnoﬁ 3HEPrHH MOXKHO
XapakTepH3oBaTh TOJILLAHOHN CAORA MOJOBHHHOIO ocaabaenus B Be-
TECTBE. O-Ta TO7 HOoro MaTepuana, koropas ocnab-

JISieT epBOHAYAJIbHYI0 HHTEHCHBHOCTD uanyuenus B 2 pasa. Hepes
3alMTHBIE MaTepHa/, TOJIHHEE KOTOpPOre paBHa 7 CJIOSIM IIOJIO-
BUHHOTO OCJ1a6JeHHsl, TPOXOHT OKOJIO 19 wuaayuenusi Hesauwy-
IIEHHOT0 HCTOYHHKA.

3amura OT TraMMa-u3JydeHHs paJMOAKTHBHBEIX Mpenaparos

JOCTUraercsi He TOJIBKO ﬂpﬂMEHEHﬁGM [IOrJIoLIAIIIUX 3KDAHOB, HO

TakXe H MyTeEM YBEJIH‘«IEHPUI paccmmmﬂ oT npenapaTa.

fipoBepka PajMOHYKJHAOB HA NONJIHHHOCTD

KaXabli pajHOHYKIHA H sigepHBbIfl H30MEp XapaKTepuayloTcs
CBOMM NepHOJOM nojypacnala H creunHUECKHMH, NPHCYLIHMH
TOJIBKO €My CMEKTPaMH HOHH3HPYIOLLMX uanyuennii. K HHM OTHO-
csaTea cnekTph anbda-, 6era-, ramMma-H3JyueHHsl, KOHBePCHOHHRBIX

1 OXe-3/J1eKTPOHOB, TOPMO3HOIO
PEHTTeHOBCKOTO HaJIyUueHHs.
dopMy H KOJTHUECTBEHHBIE XapaKTepPHCTHKH KaXJO0ro CreKkTpa,

a TaKXXe 3HaudeHihe TV“ HCNOAB3YIOT LIS NMPOBEPKH NOAJIMHHOCTH

PaLHOHYKIHAA.

MuaMBHAYaNbHEIMH XapaKTepHCTHKAMH PaJHOHYKJIHJIOB MOTYT
CYMHTh TAKXKe annapaTypHeie CHEKTPHI, CHHMaemble B CTpOTO
BOCIPOU3BOMMBIX YCJIOBHAX; HX HCHOJIB3YIOT ISl ONpeneJIeHHA
NOAJIMHHOCTH PafMOHYKJIHAOB B P®I1 Bo Bcex TNOAXOASLINX
cyydasnx.

Mop MHHOCTh DAAMOHYKIMAA B npenapare CUMTaAOT INOM-
TBEpXKAEHHOH, ecH annapaTrypHbiil CeKTp MOHH3MPYIOLLEro HaJy-
ueHHsi, CHATHI C HCTOUHUKOM, NPHFOTOBJEHHBIM H3 [@HHOTO
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U3JydEeHHs, xapamepncmqecxoro .

P®II, u
po ﬁnnu:::g:eﬂ COEKTPY, MOJYyYeHHOMY ¢ OGpa3LOBHM HCTOYHH-
Kom Hik panug:;(om, NPHIOTOBJIEHHHIM H3 06pa3lOBOro pacTBopa
KJIHAOM, H CHSTOMY B T€
X XKe ycJaoBuax. E -
¢ e y x. Ecre
B;II l;;, orlpgzér}.xl?{garaﬂcﬂ, 4TO CNEKTP JAOJKEH OhTb MCIpaBjieH c};ra
HYKJHAHBLIX [IpHMeEceH
an ot pa ) i , €CJIH OHH uMelotcsi B POIL.
L “Zl'gc::ym anmapatypa JJisl CHATHSI HYXKHBIX CIIEKTPOB
A Lese noanoﬁg)lgfuap;“ PanHOHYK/IHAA MOKHO HCTIONB30BATE
, NOJYy4aTh OTHEJbHbI
cnex_}'rpon MOHH3UDYIOUIUX H3JYUEHHH. ¢ rapagtepHeTiia
yer ::,Oﬁggﬂzﬁilz-rm)nxaunn YHCTHIX 6eTa-U3JjyyaTesedl peKOMeH-
b IPaHHYHblE HEPrHH Ge
Ta-CNEeKTPOB HJIH -
Ayeres P 3aBH
OT HHX napameTphl. Hanpumep, HaeHTHOHKAUHIO IPOBOAAT

C TOMOUIEID KDHU rJ n AnIoN
¢ NoMOUIBD B OTJIQUIE O g
KDUBKIX NOrJoIIedug Seta-Hanvuenug
P €Ta-H3AY4YCHHA B aJIOMHHHH

no B
no eﬁgzgﬁsa;;lo;mnononnﬂnoro ocnabieHnst cieylouHM obpa-
. aHOBKY C TOPLOBBIM CY
€TYHKOM B C -
o TPOro O
Sx(gpgg::'f:x 3KCMEPUMEHTANbHBIX YCJIOBHSAX, HAXOAAT 3aBHl:::PlM0C1r‘Ib
CKOpOCTH | :lf:oTa:d :;( ;}(Immnﬂu cyosi d aJiOMHHHEBOTO MOIJIOTHTENs
HCTOYHHKOM H OKHOM CY ,
nomentac €TuHKa, B Helocpej-
Hmonggp;aﬁ)ﬁgigc:;ck oc:lemuxy. Tonmuny cnos NOT/IOTHTENS: gpﬁ
COH, MpHXOAsAIEeACSA Ha
x *, IpHXOY €JIHHHIY TTOBEPXHOCTH
HB
o I?H@;g ;Iggnomeﬂnﬂ, npeacrasisionass co6od 3aBHCHMOCTb
Torapud POCTH cyera log,n OT TOJNWKHBL d NOJIOTHTENs
pAMoOJIHHEHHBIH y4acToK. Ilo HeMy ¢ momouibio (bopMy’

abl (5) onpeneasior
BEJTHYHH
d,, B Mr/cm®: y CJIOsl MOJNOBUHHOTO oOcJabJeHus

_ log.2
‘ di, = - (5)
rae B — kosdduuuest
- bd npu d B dopmyne log.n=C—

JIﬂlOII.IuePI IPAMOJMHeRHBIH yuacToK. 8.n=C=Bd, onpene:

Js1 OnpeleseHHs MOMJIHH

HOTO 3Ha

PalHOHYKJIHAA aHAJOTHUYHBI o e
PaLMOHY KK Hble H3MEPEeHHs NPOBOAAT ¢ HCTOUHHKOM
Tex X n%urmgzi’ (OpMBI H TOJNIHHB H MPHMEPHO TOH K€ AKTHUB-

, E€HHBIM U3 o6pa
oD, pasiloBOro pacTBopa ¢ 3THM pajHo-

I
Syen g:xd O'I:yTCTBPlH 06pa3ioBbX HCTOUYHHKOB M PacTBOPOB C Tpe-
ny.nuna% gg)lr_l[ymunom LISl yCTAHOBJIEHHS] MOAJHHHOCTH PajiHO-
ClefyeT ONPeNeATh KOHKPeTHble 3HayeHHs 3Hep-

e

;;:e;lcﬁi;l{bﬁux“ JHHHA CIIEKTPAa HOHH3HPYIOILEro W3Jy4YeHHs H HX

OCT€H, I'PAHHYHBIX JHEPTHH
FdH CreKTpoB Oeta-

NEepHOJOB noJsiypacnaj . e MBI RAHH

a ¥ CPaBHHBATh HX CO '

vt T o Dact _CIIPaBOYHBIMH JaHHbI-

MOYTEHHE OTHAeTCs AAaHH
. bIM, MpeACTaBJeH

B NpHJAaraeMoil K crartbe Tab. e e

TaGaHLe A B i

P )it CeX NMepeYUCEeHHBIX B HeH

aKTfiIBJIH;:) C(zrr;psﬁnﬂeg;% gﬁepuona noJiypacnaja H3MepsiioT BEJHUYHHY

{ NPONOPLHOHAJBHOH el BeJ
ax HYHHBI, HAMPH-
P CKOPOCTH CueTa, IVIOILAJH y4acTKa CIeKTpa H T. A.) B’3aBHI():H-
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\oCTH OT BpeMeHH. JIeTeKTOp BHIGHPAIOT B 3ABHCHMOCTH O7 s

MOCTH O
H3JIyUeHHsl, HCITYCKAeMoro aHAJIH3HPYEMbIM HYKJIHLOM. Wsmepenust
OASIT_NPH_CTPOro (UKCHPOBAHHOM PACHO/IONEHHH HCTOUHHKA

RPOBoL>

KH C MOMO
WbI0 KOPOTKOXKHUBYIIETrO PafHoOHYyK/aKAa. [IpH 1nocTosH-

HOM MEDTBO
HOM MEDTBOM BPEMEHH WIH B CAydae
<jayyde mada
CJI€/lyeT BBOAHTb Mo ¢opmyie: ¢ P TIOTPAROI ROTpABKY

OTHOCHTEJIbHO JIETEKTOpA H3JyueHHA TpH YCAOBHH PETyIsipHOTO
KOHTpOJIsi- 32 CTaGHIbHOCTDIO [OKA3aHWil TPHMEHSieMOR anmnapa-
TypHl C MOMOIIBIO HCTOUHHKA € JIOJITOXKHBYLHM DPAAHOHYKAHIOM.
[l/IMTebHOCTD W YHCJIO W3MepeHuit Ompenensior A KaxJa0ro

KOHer’THOI‘O cayuas.

KiamepeH#e aKTHBHOCTH

ViamMepeHne aKTHBHOCTH pajHOHYKJ/IHIOB B panuodapManesTH-
yecKdx Tpenaparax MpOBOASAT MO Gera- WM raMMa-HU3Jy4€HHIO,
a TaKkKe PEHTTEHOBCKOMY H3/yUeHHIO B 3aBMCHMOCTH OT THNA H3-
JIyuenusi, HCIYCKaeMoro JaHHEIM HykaugoM. Jlist HYKJIHAOB, pac-
faj KOTOPbIX COMPOBOXAAeTCs MCIyCKAHHEM TaMMa-H3Jy4eHns
(nanpumep,® Cr, Ga, samTc113m[n 1311 'y Ap.), M3MEPEHHS NMPOBOAAT
o ramma-uanydennio. Jas HYKAMAOB, pacnai KOTOPBIX He COmpo-
BOMAACTCH MCIYCKAHHEM [aMMa-H3JyuenHs WIHK MCTyCKaeMoe HMH
raMma-H3jJydeHHe MaJOHHTEHCHBHO (nanpumep, P, Y u ap.),
H3MepeHHsi TPOBOAAT 110 GeTa-u3JyUEHHIO.

H3mepeHns BHIMOJIHAIOT OTHOCHTEJIbHBIM -METOJIOM TyTEM como-
CTaBjleHusi TOKa3aHHA IPHMEHAEMOTO npu6opa NpH H3IMEPEHHH
MCTOYHHKA, MPHTOTOBJEHHOTO H3 aHaJnW3MpyeMoro mpenapara H
06pa3ioBOro HCTOUHHKA, HIH C HCTIO/b30BAHHEM TPafyHpOBOUYHBIX
K03 PHIHEHTOB, yCTaHaBJHBaEMbIX nepHOAMYECKH 1A ILaHHOH
annaparypbl ¢ NOMOLULIO 06pa3ioBbiX HCTOUHMKOBR H pacTBOpOB.

B 6GoJbILKHCTBE Cliyuaes 06pa3loBbiii HCTOUHHK C yKA3AHHLIM
paIMOHYK/IHIOM HCHOJDB3YeTCs HE IPH MOBCEJHEBHbIX N3MEPEHHUsIX,
a npu rpapyHpoBKe ¥3MepuTeJbHOR YCTaHOBKH. TlosyueHHoe B
npoilecce rpajiyHpOBKH 3HaUCHHE rpajyMpOBOYHOTO KO3 HHILHEH-
Ta «XPAHHTCA» C TOMOLIBIO KOHTPOJILHOFO HCTOYHHMKE C JOJTO-
JKHBYLMM DAJHOHYKJIHLOM. TloTOpHasi meperpajxynpoBka ycra-
HOBKM nposojutcsi 1—2 pasa B Ioj.

Bo Bcex cayyasx aKTHBHOCTDb MCTOUHMKOB IUIsl H3MepeHHi
AosxH2 OHITE onTHMaNbHOR ISt HCHoJIb3yeMO# annaparyphl. 3ro
3HAUMT, YTO HCTOYHHKH HYXHO NIpUroTaBAHBaTh CTOJb 60Jb1I0H
AKTHBHOCTH, 4TOGbl HMETb MHOTOKDATHOE npeBbliieHHe Hal QOHOM,
HO B TO K€ BpeMsl aKTHBHOCTb MX HE JOJXHA 6LiTH BeJHKa Ha-
CTO/bKO, uTOGH TpebGoBastoch BBOAHTDL 3HAYHTEbHYIO NOMPAaBKY
Ha paspeuiampiiee BpeMs HCIOJIb3yeMO# yCTaHOBKH.

Jins Toro utoGhl MOJy4aTh AOCTATOHHO TOYHO 3HAueHHs 6OJb-
LUKX MOTPABOK, HEOGXOJHMO NPOBEPUTD, K KaKOMY THINY OTHOCHTCS
MEPTBOE BpeMs HCMONb3yeMofl YCTaHOBKH: NOCTOSHHOMY, npoaJe-
BAIONIEMYCSl, 3aBHCSLlEMY OT 3arpysk, aAMIINTY[ABl BBIXOJHOTO
MMIyJbCa C JeTeKTopa K T. A B ofiemM cayyae MOXXHO DEKOMEH-
JIOBATD ONpeJe/IeHHe MepPTBOro BpeMEHH B 3aBHCHMOCTH OT 3arpys-
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T

rae N, — uc
e unanyueHTuﬂ;ng YHCJIO HMIOYJBCOB OT AETEKTOpAa HOHH3UPYIO-
o apon ! l({)}l:ana}ouuzlx B BHIGpAHHbIA HHTEPBAJ aMIIUTY]
rrepaane ,ammmr CJI0 MMIIYJIbCOB, 3aPeTHCTPHUPOBAHHbLIX B 3TOM,
Kon) o mpown 1_%/{1[ (nanpumep, HHTErpan nNOA BHIGPAHHBLIM [H-
hom) 2a B BceM, ¢+ — TNOJIHOE YHCJIO HMITYJIbCOB, 32PErHCTPHPO-
o e £ cgslé;[;e aMIVIATY, MOCTYNalolleM C JAeTeKTopa
;b — H3MEpeHHus ;
BpeEﬂ b cexymax. p B CeKyHAax; v — MepTBoe
CJH H
3MEpEeHHe AKTHBHOCTH NPOBOASIT C HOMOLbK) HOHH3a-

LHOHHOH KaMm i

orpalmqnnaewggb;;cn?guzzﬁmm npefes] aKTHBHOCTH MCTOYHHKA
JOCTHXEH

JHANa30HOM H3MEPHUTENst TOKa WA Hacsiuers i paGouim

Tpu caenyio
IIHX THNA HCTOYHHMKO
B MO
B KAauyecTBe OGDA3NOBKIX B 33aBUCHMOCTH PZTT M

ICUMOCTH OT TUNA IDHMOHISMOrs
A0

THNZ [pHMeHsey

ne'r(il;'ro;:)% 2 CBOJCTB AHAJIH3UDPYEMOro mnpenapara:
ocIu, Tﬁﬁl}gggg (;r;lzxrr[;omeTpnquKne raMMa-HCTOYHHKH —
' MMa-CleKT
qecg.;x YCTaHOBOK €O cueTuukamu)'; POHCTPOR  partoMETPE-
aTTeCTOBAHHbIE B '
P e Hyngﬂﬂonneunom nopsiike o6GpasloBbie
) Heroi ,H au *°Co (1151 HOHH3ALHOHHBIX KaMep);
IR » IPHTOTAB/IHBAEMbIE HA MecTe H3 oépasuosor’
OHPEJIEJIQH:(I)i;,(;U pacrBopa — OPP, TY-K-170-71, nyrem ot6o Z
LA KosinuectBa OPP u Buecenuss ero B H xmp
M EOHOHCPJIKey, (GIaKoH H T. 1.) WIM HaHeceHHS Ha H¥MHy£
peKOMeHﬂyeTcﬂﬂymmuM BEICYIIMBAHHEM MPH HeOGXOIIHMOC1y‘H
caelyiolas noca ] i
npﬂ1 nsomepennn AKTHBHOCTH. COPATEIRHOCTE - onepana
. Onpenensior, ¢ nomou i
bIO KakKo#d anmna
wecban paTtyphl (paamuo -
nposonn};?a;o“a’ HOHM3allHOHHAs KaMepa, cn)e/:?(Tp(()glelTlp)MngH
nposonuTh (r::,g:pe}mﬂ aKTHBHOCTH JI@HHOTO HYKJMAA B nag:g];
I I (MDH 3TOM VYHTHIBAIOT sinen &
PHCTHKY PaLHORYK J TRIRAIOT SIEPHO-QUIHUECKYIO XA
MAa, HaJH4YHEe pajau X !
OHYKJTH i
JIeTéqelngd npenapara ¥ Apyrue Qakroph). VIR TpHmecetl
Y Bb{ﬁnﬂppa;});To(épasuosuu HCTOYHHK C TeM XK€ DaJHOHYKJIHAOM
. WM TIPHTOTABJHBAKY :
T) KO i
. nc‘;nré))lmaymnm Do, ) KOHTPOJIbHBIH HCTOUHHK
. Ecan .
HonGap Lfrsmepeuue NIPOBOASAT HE B 47- HJH 271-TEOMETPHH, TO
4KO€ pacCTOSIHHE HCTOYHHKA 10 JeTeKTopa qT£)6b1
)

nakKrTe-
asTe

1
o OCTH u OPP yacrnersopsior TOCT
CHOBHbBIE MOJOXKEHHS».



[OJIYUHTb BO3MOKHO 60J1bIIYI0 CKOPOCTh CueTa < 06pa3uoBbiM HC-
TQUHHKOM, HO TaKyIo, 4TOGH nonpaBKo# Ha MPOCUeTH MOXKHO GBLIO

npenedpeyb.
5. C noMoIlbio 06pa3noBoro ACTOYHHKA TPOBOAAT IPALYyHPOB-
Ky YCTaHOBKH, Ompejess KO3 dHLHKEHT, CBSi3BIBAIOLIMA aKTHB-
HOCTb HYKJIHAA M MOKasaHHA perucTpHpylouiei annapartypsl
(mrouanb (OTOMHKA, CKOPOCTb cuera HJH MOKa3aHUus 3J1eKTpo-
MeTpa); oNyueHHbIH KOI(QPHIHEHT COOTHOCAT C TNOKa3aHHAMH
3TOi K€ annaparypbl NpH H3MEpEHHH BLIGPAHHOTO KOHTPOJBHOTO
HCTOYHUKA C JOJTOXHBYLIAM pa/HOHYKJIHJIOM, HCIIO/b3YEMOro B
JanbHeAeM ISl «XpaHeHus» rpajyupoBOUHOTO K03 PHUILHEHTE.

5.1. TlpoBoasAT H3MepeHHs 06pa3noBoro H KOHTPOJIbHOTO HC-
TOYHHKOB B COOTBETCTBHH C npapujaaMu paboThl HA HCMONb3YeMOH
annaparype.

5.2. T[lpoBoAAT H3MepEeHHs ¢ona po0 u mocae H3MepeHHH
MCTOUHHKOB.

5.3. Fpanynposoqumﬁ ko3(duupent K BoMHCISIOT no ¢dopmyie:

A N
. obp X
K Ac Now (7)

rae Aosp — AKTHBHOCTh 06pa3ioBOro HCTOUHHKA C JAHHBIM HYKJIH-
JAOM Ha AaTty rpapyHpOBKH; A, — aKTHBHOCTb KOHTPOJIDHOTO HC-
TOUHMKA C JOJATOMHBYIIMM HYKIHLOM Ha [ary TrpalyMpOBKH;
Ny, Nos, — MOKa3aHHa npuGopa TPH HIMEPEHHH KOHTPOJILHOTO
¥ 06pasLoBOro HCTOUHHKOB COOTBETCTBEHHO.

6. W3 anajusupyemoro npenapara PUTOTABJHBAIOT MEpHBIE
HCTOYHMKH TaKOH aKTHBHOCTH, 4To6bl TIOKasaHusi mpubopa npH
¥3MepeHHH Mpenapara ¥ 06pa3loBOro HCTOUHHKA Gblad GJH3KH 110
BEJHYHHE.

7. TIpoBOAAT H3MEpEHHA aHANU3MPYEMBIX H KOHTPOJIBLHOrO HMC-
TOYHHKOB B COOTBETCTBHH C NpaBHIaMH pa6oThl Ha MCIIONb3YeMOH
anmaparype.

8. [poBoaaT H3MEPEHHA ¢doHa 10 H mocsre H3MepeHui HcTou-
HMKOB.

9. Mpu HeOGXONKMOCTH y4UTHIBAIOT MONPABKY Ha pacnajn pa-
JMOHYKJHMJa B aHaJH3HPYEMOM W 0GpasloBOM HCTOUHHKAX 33
BpeMS namepennil. Ecin IPOAOJKUTEIBHOCTD H3MepEeHHH CpaBHH-
Ma ¢ mephojJoM noJjypacnaia pajHOHYKJINNA, TO HCTHHHYIO CKO-
pocTh cuera (miH nomanh doTomnuka) f, B UMIYIbCAX B CEKYHAY
HaAXOJAT Mo GopMyJe:

N 0,693N (8)

1—e ™ 0,693 4
= T )

n, —

rjge N; — MOJIHOE 3apEI‘HCTpHPOBaHHOG YHUCa0 HMHyJIbCOB, COCYH-
TaHHOE Ha BpéMSl t; t——nponomxme.nbuocm H3M6p6HHﬂ B Ce-
KVHAAX

YHA
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nepHoaAOM nojaypacnaaa menee | CyT, aKTHBHOCTb YKasblBaioT C

yueToM MHHYT.
— . 3

THBHOCTH NPOU3BOAAT C y4eToM pac

JBHOrO npenapaTa pacyer ak-
naza pajuMoHYKAMAa no ¢op-

myJe (4) nam no Ta6JH1aM, COCTABJIEHHBIM HA OCHOBE $opmyBl
‘(4). AnA KOHKPETHOTO pannoHykauna. Ecnu speMs BHIpaXKaTb He

-'B cy'rkax WIH yacax H T.0I., a B eJIHHHLAX,

KpaTHbIX NEPHOLY

nosnypacnaja, To Kpusas pacnana nosyuaercst yHHBEPCAJIbHOA

FOAMTCH JJsl JI060r0 PaJHOHYKIMAA {puc. 5).

ONPEAEJIEHHE AKTHBHOCTH TIO TAMMA-

W PEHTFEHOBCKOMY H3JYYEH

H1o

MaMepenne aKTHBHOCTH MO ramma- (uau) PEHTTEHOBCKOMY
M3JY4EHHIO BBHIIOMHAIOT € MOMOLLBIO HOHU3ALHOHHOH KaMmepHl, pa-
LHOMETPHYECKOH YCTaHOBKH HJIH CNEKTPOMETpPa 3JHEeprHH.

B Tex cayuasx, KOrjia CyMMapHas ToJlIAHA CTEHOK JAeTeKTopa
H3JyYCHHS ¥ yHNaKOoBKH (dnakoH, npoGupka u T. A.) He obecme-
yuBaeT NOJHOro TMOTJIOWEHHS 6eTa-H3aydyeHHss H3MepseMoro
pafHOHYKIHAA, MEXIY MCTOYHMKOM H JAETEKTOpOM TOMeulaioT
JOTOHUTEIbHbIR QHUIBTP H3 BelleCTBA € MaJbiM aTOMHBIM HOMeE-
pOM, HanpHMEp H3 AJIIOMHHHS HIH nnekcursiaca. VcTouHMK, NpH-

FOTOBJIEHHH H3 aHAJH3APyeMOro mnpenapara,

JOJIXKEH HMeTb Ta-

Kylo ke (OopMy M pasmep, Kax ¥ o6pa3uoBbli HCTOYHHK; IIDH
HCNOJb30BAHHH JETEKTOPOB C 47-reoMeTpHell HiIH, Ha060pOT, NPH
JOCTATOYHO MAJOM TEJeCHOM YrJie AOMyCTHMY pasinuks HOpMbl
¥ pa3MepoB H3Mepsemoro H 06pa3loBOro HCTOYHHKOB.

[Ipu u3MepeHHH C NMOMOLIBIO HOHW3aLHOHHOH Kamepsl WU pa-
JMOMETPHUECKO! yCTaHOBKH 06beMHYIO aKTHBHOCTb Mpenapara A,
B Gekkepensix Ha | ma* B ofilleM caydae pacCUHTHIBAIOT 1O HOP-

MyJT("

H3BECTHBIH g
Hane: HaMe};il;H?(f;KT«;J:;?)paTop» HIIM «Kanu6paTop pagiHOHYKAH-
. CTH C TMOMOLLBK
BOJAT C HCNOJIb30BAHHEM IIPOrpPaMm LS osxuﬁpa'ropa o
na BBe eHH > L MMD 3 0O D I 0 KJ
Ke.' B élpm gg 1; ;(:nnéparop TNPH €ro H3rOTOBJIEHHH H IPaJyHpOB-
pasoM, npuGOp He TpeGyeT rpaayMpoBKH NpPH €ro

Skcﬂﬂyalauﬂu CTaﬁHﬂ pH Op()B Hp()BEPﬁIOI C no

. bHOCTb paGOl bl 6

OLILb! .
LIbIC HCTOYHHKA H3J yquHﬂ Cc A0 O)KHBy

M . I I0ILHM paﬂﬂo-

Mou on :
Ilpy onpepesenHH aKTHBHOCTH

a
3Heprnﬁ cpaBHmBAIOT RINBHOCTH € [IOMOIILbIO CIIEKTPOMETpa
Oa0waaAb NHKa IMOJIHOTO TMOTJIOUIEHHSA B

CIIeKTpe HCTOYHHKA, N
, IPHTOTOBJIEHHOTO U3
oaTpe AHAJHU3HPYEMOTO II -
ano’r 0 :él&lﬂ:ﬁmo IIIEHKa MOJIHOTO MOTJIOILEHHSA B lglex'rpe ogggg-
HoBO npenapaTaK(?J;o CJH CIEKTP FraMMa-H3/Ny4yeHHs aHaJH3Hpye-
ho romy b MHBIY, TO ONpejieleHHe aKTHBHOCTH NPOBOIAT
10 o cpaBHn};’aeljv(x)glopH“ HanGoJlee 4eTKO BhlpaxkeH. [laomangu
X NHKOB JOJIAKHBI !

Bpemens HaGopa onexipa, 6bITb OTHECEHBbl K €AMHHILE

Pacuer o6 fi
'b€MHOH aKTHBHOCTH
n
poBoAsiT no dopmye:

A, = Aggy Lo s |
&P So6p Vi’ (11)

rae A06 —_— b
AKTHBHOCT 06p a3HOBOro HCTOYHHKA B 6EKKepeJIRX'
p ’

S — nJQuianak nu CMAKTNEe Inenanam a ~ . r
nJjaomanek NMUKa B KTD
yif CHeKTpe npenapara {auanrua amars oo

KasbiBa 5 L
zm(a > 21? B YacTHOH (apmakonefiHoi cTaTbe); S,op — MJIOMAAD
KTpe 06pasnoBOro HCTOYHHKA ¢ 3Heprueil Euep;
06p 5

€o6p — 3P PEKTHBHOC €
Tb PErucTpainuu Y- d
u Epp, cooTsercrBenHo. Mx ombenes V-KBAHTOB C SHepruamu E

ONpEAe/AIT MO K pq
# Lo 2 PHBOH 3((PeKTHB-
» MOCTPOEHHOH JJIsi PUMEHSEMOrO JEeTeKTOpa H Ko(};l)}?pe'm:ﬁ

HCIOJb i
OCl‘l/I-sy;MOH FTC€OMETDHH Ha OCHOBe H3MepeHHH ¢ Ha6Gopom
5 P> Po6p — BHIXOIlbI raMMa-KBAHTOB JIJisI PafHOHYKJIHIOB
,

(10)

rge A — AKTHBHOCTb KOHTPOJBHOTO HCTOUHHKA B OEKKepeasix™;
Ny, N — nokasauust npuGopa TmpH M3MepeHHAX KOHTPOJbLHOrO
HCTOUHHKA M MCTOYHHKA, H3rOTOBJEHHOro H3 aHaJM3HpyemMoro
npenapara, COOTBETCTBEHHO; V., — 06beM mnpenapara, B3SATHIH
AJIsi TPUrOTOBJEHHS HM3MEPHEMOTO HCTOYHHKA, B MHJUIHJIHTPAX;
K — rpaiynpoBOUHbI K03 GHUHEHT AJs npUMeHsieMO# yCTaHOB-

KH, YYHTHIBAIOUIHH ee 3¢)(HeKTHBHOCTE K H3JY

YyeHHI0 COOTBETCTBY-

JOLLAX HYKJHIOB (T. €. H3MEPAEMOTo 1 KOHTPOJILHOTO) H HX CXEMbl
pacnana, onpejessieMbill FKCHCPHMENTANLHA. Ecag HCOoab3yloT
06pa3ioBbl HCTOYHHK C TEM e paJHOHYKJIHIOM, TO K=1.

PAa3HOBHAHOCTbIO HOHH3AIMOHHON KaMephl siBasieTcs npuoop,

* 3pech W Aanee A, MOXeT 6BITh BHIPAXKEHO T
(MBK) # APYTMX KpaTHbIX eIHHHLAX HA 1 M.
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aKxke B Merabekkepeanx

BXOOAIIH
OTBchlgB:H:ogsyepiemgm npenapat ¥ o6pasnoBLIH HCTOYHHK CO-
s 107 Vi o6beM mpenapara, COLEPXKAMHHACA B H3Me-

Be.nuqlx)mme /%C Y4€TOM pa36aBiieHHsl), B MHITHIHTPAX.

Fpauynposx;ﬁz:egﬂp npuBeneHsl B cBHaerenbcTBax Ha OCIH.
nyo copaa poMeTpa no 3p(peKTHBHOCTH NPOBOAAT cJie-
o a _o0pasom CTPOr0 (DUKCHPOBAHHOH TEOMETPHH H3Me-
B aoia ek g éum KaXJ10ro HcTo4HHKa M3 Ha6opa OCTH.
oM. crie gue NPEAENSIOT MJIOIAAb MHKA MOJHOrO MONJO-
oaenA A TeX O[():I‘]I:IIP/II raMMma-usayyenus £y, MJS KOTOPHIX B
e CTae a € eﬂﬂﬂﬂngﬂaeneﬂ BBIXOJ ramMma-KBaHTOB. Bce
JUHUM ¢ 3Heprueir E paccl-lq'd:gg:i\iﬂ.gé[;:"f'?:xnﬁ e
" OT CKTHBHOCTD pErucipa-
I; ll:ﬂsc%,ypigl;z:z'z;ﬂomeﬂum IVIOUAAH THKA OAHOTO noinoufc;:l:ﬂ
N oy ramMa-K ?{H:os ¢ sHeprueii E,, HCMycKaeMbiX AaHHbIM
eynoamakon B 1 ¢. OCCJrltl)dramma-KBamoa JIOJIKHO ObITh B3SITO M3
joriaheeviod H nepecudrano no dopmyae (4) Ha
JeHUs] TPaIyHPOBKH CIEKTpoMeTpa. I10 MoMy4eHHBIM
3*
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pe3yJbTaTaM HaxousT 3aBUCHMOCTb 3 (EKTHBHOCTH PErHCTPalHH
OT 3HEPTUH M3JyYeHHUs.

OG6Iny0 aKTHBHOCTb A HyKJHLA B TIpenapare H3MepsioT ¢ no-
MOILBIO HOHM3ALHOHHOH KaMephl HJIH OTpeeNAIoT MO pacuery Ha
oCHOBE H3MepeHHii 06beMHO usnocTH A, u obbema V mpena-
para:

A=A,-V. (12)

— ONPEAEAEHHUE AKTHBHOCTH MO BETA-U3JYYEHUIO

NOrPEIIHOCTb ONPEREJIEHHA AKTHBHOCTH

H3BectHO
hyeT r;poquT:cc:lp(())Léecc PajHOaKTHBHOTO pacmaga paauo-
e non b apone ﬂ)x’e YCTOBJHBAIOIHE PErHCTPALHIO HCITYCKa-
e nerensan ]\FH HHBIX YaCTHI MJIH DOTOHOB COOTRETCTRVIO-
puwn_zer , TMONYMHSIOTCS 3aKOHAM CTaTHCTHKH. Ilp:
pacnanoB N,, NpOHCXOAALIMX 32 3aMaHHbIH HH+epBng?

BPEMEHH {, IPH YCJIOB
HH M<K 1, pacn
enen
Ha, W cpenuee “Mﬂpamunnvn’np ClpeLeseHo no sakony Ilaycco-

AKTHBHOCTb HYK/H/IOB B IpEnaparax H3Mepsiior no 6era-u3nay-
WenHIo Ha CUETHOM YCTaHOBKE C JETEKTOPOM 6eTa-u3ayueHus OT-
HOCHTE/IbHBIM METOZOM [yTeM CpaBHeHH: ckopocTe#l cuera OT
WCTOUHMKOB, TDHIOTOBJIEHHbIX H3 aHaJM3HpyeMOro npemapara H
¥3 06pasUoBOTO PaJHOAKTHBHOIO pactBopa C TeM e pajHoO-
HYKJIHJIOM.

Jlnsi Toro 4To6bl OGecneuHTh 6OMbIIYI0 TOYHOCTb H3MEPEHHA
CaMOMOIJIOILEHHE GeTa-H3TyueHHs H CKOPOCTH cueTa JOJIKHBI
6biTh O BO3MOXKHOCTH OJIHHAKOBBIMA B MCTOUHHKAX, NPHTOTOBJIEH-
HbIX M3 HCCJelyeMoro npenapara M 06pa3uoBoro pacTsopa. s
sTOro mpenapar H 06pa3ioBblii pacTBOP AOJIKHBI uMeTb GJH3KUe
BeJIHUMHBl OOBEMHBIX AKTHBHOCTeil ¥ OJIMHAKOBOE KOJHUYECTBO pac-
TBOPEHHOTO BelleCTBA B 1 MJA, 4TO JOCTHTAeTCsi COOTBETCTBYIO-
wHM pasbaBJeHneM HIH npoGapJeHHeM HOCHTeJst 10 HYXHO# KOH-
pentpauuu. Viamepenne cKopocTeil cyera s o6oux NpenapaTos

MpOBOJAT B HAEHTHYHBIX FEGMQTPH'{SCKHX yL‘J!OBHﬂX C UCTOYHHKA-

M OJMHAKOBHX pasmepos. OGbeMHYio AKTHBHOCTb paiHOHYK/IHJA
B W3MepsieMOM mpenapare A, B Gexkkepesnsix Ha 1 M/l paccdHThl-

BaloT no opmyne: .
Ay= Ayosp * —— - & (13)

’
Nosp kosp

rae A o5 — 00beMHAs AKTHBHOCTb 06pasinoporo pacrTsopa B 6ek-
Kepeasix Ha 1 MJI; f1, Mogy — CKOPOCTH cuera OT HCTOUHHKOB, MpH-
FOTOBJEHHBIX W3 aHaju3upyemoro H 06Dpa3lOBOr0 PacTsopa cooT-
BETCTBEHHO: R, Rosp — KOIDPHIHEHTDL, yuHTHBaIOLIHE pasGaBJe-
HHe aHaJH3HPYEMOro ¥ 06pa3noBoro pacTBOPOB, COOTBETCTBEHHO.

JlonyckaeTcsi Tak:Ke NPOBORMTE onpenejeHKHe aKTHBHOCTH Ha
ycTaHOBKe, MPEJBAPHTENBHO nporpasyHpOBaHHOM C MOMOILLLIO 06-
pasioBoOTe pacTsopa. Tlpu 3TOM TrpajLyHpOBOUHbIH K03pPHIHEHT
«XPaHSIT» C TIOMOLLBIO KOHTPOIBLHOTO HCTOYHHKA C [OJITOXHBYLIUM
pannonykangom ‘C, 137Cs pu 2°Si4-°°Y, a pacueT aKTHBHOCTHU
NIpOBOAAT NG (opMmyJe (10) ¢ yueroMm pa36aBieHHs.

OGuLyl0 aKTHBHOCTb A PajMOHYKIHMId B npenapare onpese-
JISIOT MO pacuery Ha OCHOBE y3MepeHHil OGHEMHON aKTHBHOCTH A,

1 oGbema npenapara V (popmyia 12).
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T
HOCHTEJIbHaA q)mom‘yauml yHcaa Ny=my =&— 9
0
VI,

OueBujano
4TO
H3011J10 3a B;;elvm ngtjvxpe;g:u:e;{ b:lu Eé oty e ecnanos b
Haolo , MOXHO CesIaTh JOCT
maio Tgm CﬁOTOBGeTCTBleILIEI'O YBEJIHYEHHS {. Ckaaalilmoea 2(;:}3?
ke & ot Cyc.nosaxennomy OTAaTHCTHYECKHM XapakTepom
pajuoakTubiioro IFHO ;2&1)13 CPeHeMY KBaJpaTHYECKOMY OTKJOHE

JIIOKTYALHH YK )
IIPHOTO H3NYYeHHs 3a BpEM}S,l t cra oreseros N actextopa

PesysbraTh Hame 7 :
PEHHH akTHBHOCTH A
ey PanHOHYK/IHAOB -
(Bgauuxal?uﬁ:&b' C MOrpeLIHOCTSAIMH KakK c.nyqaﬁgoro l)l(ap:mnepea
St H:{! TOJbKO 33 CYET CTaTHCTHUECKOH npnpo;ll)u
pa nor;;eumocm]»‘: nyélpyrux IPHYHH), TAaK H C CHCTEMATHYECKH-
b LHOCTS H. (TaTHCTHYECKYI0 06paGOTKy pe3y/abTaToB
8007 e e c?ZeT npoBofMTh B coorBercTBHH ¢ ['OCTom
o ne MpH CT: 'rnNcmqecxon 06pa6oTKe rpynnsl H3 1 pe3yJib-
ko {Ni} nmpexne Bcero HckmouYalET cCHCTEMaTHue-
H, POCYETHl 32 CYUET MEPTBOTO BPEMEHH M Ap.)
),

DACCUNTHIBAOT A8 KaMKIACTC CJAVYaA ToVi
CIy4as rpyiliny 3Ha4YeHHH aKTHBHO-

cTH {A;
{A3}, HaxXOmsAT pesysbTaT H3MepeHHH A no Qopmyse:

iEIA’

A=

n

(14)

3arem BB
YHCIASAIOT OUEHKY C
Henust S no dopmyae: Y CpPelHero KBaJpaTHYecKOro OTKJO-

@@ nn—1) (15)

HOBepHTeJIthI

€ TpaHHLUbI g C,}'[yqaﬁ i

. HOH 1o

TaTa H3MEpEHHH HaXOAAT MO ¢bp0pMYJle' TPELIHOCTH PE3y.Ib-

E=—tror A
e s &="loss - S(A), (16)
e togs — Koapduuue
g HT CTb . -
HocTH P=0,95. I0J€HTa 1/ JOBEPUTEIbHOMH BEPOSIT-

I'panuus @ i
HEHCKJIIOUEHHOH CHCT i
K eMaTHYecK
pesysbraTa H3MepeHMH HaxXOmAT Mo HopMyse: o morpenHocTH

j=19" 17
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rae ©j — rpaHaua j-# HEHCKJIOUEHHOH cHCTeMaTHUeCKOoH OMIHOKH,

m — YHCJI0 CYMMHPYEMbIX norpewHocTe .

- 5]
anee ciaeiyeT HaHTH OTHOLIEHHE A
nue menbiie 0,8, TO cucTeMaTHYeCKHMH MOrpellHOCTIMH npexeGpe-
gHlla TMOTPEelIHOCTH A pesyabTara

raloT W NpHHAMAIOT, 4TO Tpa
paBHa e, Eciiu 0HO Gosblie 8, npeHeGperaioT cayuaiHo# nmorpet-

HOCTBIO W MPUHHMAIOT A=06.
Kormpa WM OfHOH H3 yKa3aHHbIX norpewHocTen npese6peub

HeJb31, !‘paHHlel norpeumocm peay.anaTa Hsmepeuuﬁ HaxouaAT

Ecau 3TC OTHOWE-

B uyacrHoi HHOM
I Cﬂ:ﬂ(p;;maxoneuuou cTaThe YKa3biBalOT, KAKHM PacTBO-
putenek ¢ Ecy.rm pa3basasATb mnpemapat M(PH NPHTOTOBJEHHH
o - | ast‘;l;e (bapmakoneiiHasi CTaThsi HE COLEPIKUT TAKHX
s p BJIEHHE NPOBOASIT JAHCTHJJIHPOBAHHOH BOROM
o .
VUIiipEnacacHne pPANMOHV
NpeAc/iCHiH€ PaagHOHYKJAHAHOK YHUCTOTH
H PaNHOHYKJIHAHBIX TIpUMecei

Omnpege H
napﬂ&nﬂﬂg:ge PaJHOHYKJIHAHOH YHCTOTbl PAAHOAKTHBHBIX MDe-
POBOLSIT METONOM AJEPHOM CHEKTPOCKONHH H pani{o—

no gopmyne:
A=K-Sz, (18)

rae K= ept9 . Sx= ‘(15,“2 e +S*A).
S(A)+ ¥V %le e? =

TMorpewHocTb MOXeT ObiTh BHIpaXKEHA KAK B CIMHHIAX usmepsie-
MO#i BesIHuKHbI (20COMOTHAs TOrpeIHOCTh) , T2K H B AOJAX AWM npo-
LeHTax OT M3MEPEeHHOro 3HaueHHH AKTHBHOCTH (OTHOCHTEJbHAA

OTPELIHOCTD) .
Ipu sTOM pe3yJbTatr 3anHCHIBAOT B BHAE!
‘ A+A; 0,95
- AN,
HITH A(l + 7), 0,95.

OCOBEHHOCTH MPUTOTOBJIEHHSA HCTOYHHUKOB IS W3MEPEHHH

sape chavuaer MDH HpKFOTOBJICHHH KCTOUHHKOB AJ n3ame-

D

D PRAAT Wiy =eEEs
peHHH OKa3blBAETCA Heo6X0MMO NMPOBECTH pa36aBienne paauoak-
THBHOTO Npenapara, 4ToGul MOTYHHTH pactBop ¢ MeHbilel 06beM-
Hoii akruBHOCTbIO. OIHaKO HHOTAA MPH 3TOM Macca pajiMOHYKJIHAA
B pacTBOpe OKa3bBaeTcs TaK Maja, YTO BOSHHKAKT SABJIEHHA, €

KOTOPHIMH HE TMPUXOJHUTCA CTANKMBATHCS MPH MCIOJb30BAHAH pac-
"""" srpanuil; PAJIMOHYKIHL MOXET 6bITh uac-

TBOPOB OGBIUHbIX KOHUEHTPALMY

THYHO TOTEpsiH H3 pacTBopa BCJISACTBHE afcopOLMK HA CTEHKax
XMMHUECKOH TOCYABI, 3 TaKKe BoJieicTBYE 0Gpa3oBaHuaA, a 3aTeM
KOATYJSALNY KONIOHOB. CyuiecTByeT pfi IPHEMOB, NO3BOJISIIOLIHX
WaGexaTh NOTEpH DAJMOHYK/IHAZ B pasGaBieHHbIX DacTBOPax.
Hanpumep, B HEKOTOPBIX clyuasix TOBbIlUEHHE KHCJIOTHOCTH pac-
TBOpa MJH MpuHOaBJeHHe HeaKTHBHOTO HOCHTEJsi MO3BOJAET npe-
JOTBPATHTb MOTEpPH H3-38 ancop6iun. Bo nabexaniue 06pa3oBa-
Husl KOJJIOHAOB HEOGXOAHMO HCIIONB30BATh TOJbKO CBEXeneper-
HAWHYIO AMCTHJNHPOBAHHYIO BOAY, B HEKOTOpHle pacTBOpHI MpH-
GapnmioT BeulecTBa, 0Gpasyloline pACTBOPHMbiE KOMILIEKCH €
PANMOHYKNHEOM, 4TO npeaoTBpaulaeT KOJIJION000pa30BaHHE.
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p
%

METPHH C
KOﬂquCTBLI::(I)VIFEOHexHHH;M IpH HEOOGXOJUMOCTH pAa3NUYHBIX METOJOB
HYECKOI'0 BbIJE i
o JleJIeHUs1 TIpUMeceH.
3HaQHTMbHi)K?1%§:[IILeHeHHe npuMeced OT OCHOBHOIO paJHOHYK/IHAA
P aeT 3¢)¢ekTHBHOCTb aHanu3a. OQHAKO B psije
ety nmmteh (I)])KCT ObiTh MpoBeleH U 6e3 XHMHYECKOro OTAe-
erosmice. apon . llpn 3TOM cinenyer uMerb B BHAY, UTO B Ha
HenocpencmenHoﬂgncz;lee;mye-r NpSIMBIX METOJOB, nc;saonmoumx
e pecTBenn H_OQ___j'l:t:gaﬁu@onymnnnym YHCTOTY Npenapa-
oo AR axTuB};IokcﬂTmm OTpENE/EHHe PaJHOHYKINAHBIX HpPHMeE
H JeJaloT 7 )
Te mpenapara BLIBOJ O PAHOHYKJIHIHOH YHCTO-
Panuon H
. Ogﬂap))’l)l:("(l;:{l:l}éuﬂ aHa/iM3 BKJIo4aeT B ce6s ciaenyiolliye 3Ta-
o onpeuenenkepii:ﬁﬂymnn%ﬁx npuMeced, HX HIAEHTHGHUKA-
BHOCTH. [lusa 06
g b HapyXeHHUs MpHMecer
ne;:axonumrz’:;e H3MEpSIIOT 3Hepruu Gera- u S;amma—uaquezc:: 3
o Ko};lplfocnana VIS aHaJIH3HPYeMOro mnpenaparta H s
OTACALHbIX KOMNC HEHTOB €ro, OTAEJIeHHbIX XHMHUECKHMH MeTOoja-
o JcHopol paaHoHyKauaa. ITo COBOKYMHOCTH HOJyYeHHBIX
B oachans ibI0 COPAaBOYHBLIX TAGJIHI, COJEepKallHX ﬁepnonm
HlleHTPIQ)HKl:l ’n 3Hegmu H HHTEHCHBHOCTH H3JIyueHHs, NPOBOAAT
b "nmmmu“ 10 o6HapyXeHHbIX npHMeceil. liaMepeHHe aKTHBHO-
{(aK ,;&E,,Y,,uupogaﬂﬂﬂx npuMeceﬁ NPOBOAAT AHAJIOTHUHO TOMY
- OROJIAAT AHAJIOTHUHO TOM
l'IOleOllHH{H)(() B pasjene «k3mepenue aKTHBHOCTH», C nomouu;;(;
MOAXOARILH pasiMOMETPHYECKHX YCTaHOBOK ¢ 6eTa- H ramma
cue Memﬂohcnceompomem“oa, YCTAHOBOK AJI1 H3MepeHHs] aKTHBHO-
o olloN BlajeHHd ¥ Apyroi anmapatypbl. KonkperHble
AAAAA 3Aéjhl-_lé‘l‘9TIleJleble pPalHOHYKJ/HAHbIE TIPHMECH NpH-
AJS TeX
e FOZJL)";{C:;?, KOT/la aHaJH3 MOXeT ObiTh BHIIOJHEH B TeYyeHHe
ChoKa I« npenap;-r%eanigam. JleTanbHBIH aHa/AH3 paJHOHYKJIHIHOH
r OHU3BOJHTCH TOJIBKO
il T H3rOTOBHTEJIEM.
o omomeg;g 20::&}::2}{1{0" NPHMECH HNPHBOJHUTCS B NPOLEHTAX
CTH OCHOBHOrO pa
paTIe; Ha ompejesieHHYIO AaTy. paafofyiIiaa b fipetia-
. ) )
e Huizoggxg];nﬂaﬂ yucrora PPII, kak npaBuio, n0/KHa ObITh
,0%, T.€. NONyCTHMasi CyMMapHasi BeJIHUMHA paaHo-

HYKJHJHBIX NpHMeceH
H HEe JOJXKHAa 0
CPOKa TOLHOCTH. npesbimath 0,5% B TeueHue
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PajMOHYKIHAHbIE TPHMECH, AKTHBHOCTH KOTOpBIX COCTaBJfiET
e Gosee 0,01% OT aKTHBHOCTH OCHOBHOTO panHOHYKJIHAA B Tede-
Hye BCErs CpOKa FOJHOCTH, B 4aCTHBIX (apMakomefHbIX CTATbAX
He MPUBOASTCS, KPOME 0coGBIX C/ydaeB, HO yKasaHue O Tpejieie
cyMMapHO# TpHMeECH B yacTHOH (apMakonedHOH cTaTbe obs13a-
TENbHO.

B Tex ciydasx; KoFAa HpHMECh HE ofHapyxeHa, 10JUKeH GbiTh

. Cpox ropnoctu
OK Iro
p AHOCTH pafiHoapMaleBTHYECKOTO IPenapara onpege-

NTAOTOAd ANADNAIZLIITITA A

JI9€TCH COBOKYRHOCTDIO CACAYIOLMX | i 1) b

i o (PaKTOpPOB: }) CcTabHJIbH {

Xumie al::ﬂ:ﬂ%aﬂnoxumuqecxoro cocTaBa npenapara; 2) y?nceT:r})O
CTH npenapara C TeYeHHEM BpeMeHH,l'IO 3aKOHY

aAHOAKTH ;
P BHOro pacnajna,; 3) BO3DaCTaHHEM OTHOCHTEJIbHOr0 CO-

a
yKasaH HHXHWA mpenen o HapyKeHHsl MPHAMEHCHHBIM METOLOM
aHa/lu3a.

OnpeneneHue pannoxnmnqecxoﬁ YHCTOTHI
H DAJHOXHMHUYECKHX npumeceii

PanHoxAMHUecKas YHCTOTA Npenaparos MOXKeT ObITh MCCJea0-
paHa pasNW4HLIMH METOAaMH, HO Haubosiee pacnpocTpaHeHHbIMH
qBJSIOTCA METONH Xpomatorpauu H snekTpodopesa.

Jlnsi aHaJn3a UCMoJb3YIOT TaKoe KOJIMUeCTBO Npenapara, uto-
66l CKOpOCTb cuera OT Hero, u3MepeHHasl C MOMOIMLbIO COOTBET-
cTBYIOLIEH H3MEPHTEbHOH YCTaHOBKH, o6ecrnieynsia Gbl MOJyUEHHE
CTATHCTHUECKH JLOCTOBEPHbIX DE3YJIbTaTOB u3MepeHus LISt Tex
npuMecel, aKTHBHOCTb KOTOPbIX cocrapuT He Menee 0,5% oT Haue-
COHHOTO KOJIMUECTBA. B TO K¢ BpeMa aKTHBHOCTL aHaJU3HPYEMOH
npoGni AOIKHA 6LiTh TaKoil, 4TOOB! MOMPABKa HA poCYETH, obyc-
JOBJIEHHAA MEPTBbIM BpeMeHeM perncTpupylouleil yCTaHOBKH, HE
npeshiinaia 1—29%. Tlpu sTOM Macchl pasieleHHbIX BelllecTs He
JOJKHB  TIPEBHINIATH JOMYCTHMYIO JAJI#A YKa3aHHBIX METOJ0B.

Jinsi 0GHApYKEHHs MECT HaXOXACHHH PalMOaKTHBHBIX KOMIIO-
HEHTOB HAa XpoMarorpammax (3J1empo¢)0perpammax) HCIOAB3YIOT
aBropaauorpaduio, pajiHOMETPHIO (B TOM uyuciae CKaHKpOBaHHE)
HJIH POBOIAT xpomarorpadupoBaHue (3nexTpodopes) cO «CBHAE-
renem» — HEAKTHBHBIM aHAJOrOM ONpENessieMOoro pemecrBa. Ms-
MepeHHsl CKOPOCTe cuera JOJIKHb NPOBOJHTLCA Ha PajHOMETPH-
4eCKOH YCTaHOBKE C COOTBETCTBYIOILHM LETeKTOpOM, BbHIGOp KOTO-
pOTO 3aBHCHT OT THNA H SHEPIHH H3JdydeHHs PaJHOHYKJIUAE. [lpu
pa6oTe ¢ npenapaTaMi, HCMYCKAIOUUMH JIOCTAaTOYHO HHTEHCHBHOE
raMma-usjiyueHne, H3MepeHHsl CIenyeT APOBOAMTH MO raMMa-u3-
nyuenuio. B 3ToM caydae yaoGeH, HANDUMED, CLLUHTHJISALLHOHHbIA
FAMMA-CUETUHK C KOJIOJUEM. I3MepsioT CKOPOCTH cuera OT yuact-
KOB XpOMaTorpaMMbl (9neKTpoq)operpaMMb1), coziepKalMX OCHOB-
Hoe BELeCTBO HJH ONpe.e/eHHYIo paLHOXKMHUYECKYIO TPHMECD,
OTHOCAT HX K CKOPOCTH cueTa OT Beeil XpoMarorpaMMbl (3/1€KTpO-
¢doperpaMmbl) H pesysabrat BLIPAXAIOT B NMPOUEHTAX. Pagnoxumu-
weckasi unctrora P®OIl MOXeT H3MEHsATbCA CO BpEMeHeM TOA
JeficTBUEM pasnuuHbiX (axKToOpoB (panMalHOHHOE Da3JIOKEHHE,
OKHCJIEHHe, BO3ACHCTBHE CBETA, TeMneparypul H T. A.). 3HaueHus
PaJHOXHMHUYECKOH WHCTOTHI, IPUBOJMMBEIE B dapMaKonerubiX
CTATbsix Ha KOHKpETHbIE Mpenaparhi, yKasblBawoT Ha
roasocth aausoro POIL
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TePKaHUT OJATOR
R nonypac;:z)::mgéﬁiﬁf;?ymmmb[x npUMeced, HMeIOLHX
, Y€M OCHOBHOH paxHo
HYKJIHI.

pOK TOH p

C OCTH Kaxjaoro mnpe T TCA

p napa a NpUBOAH B COOTBeT
ClByIOUleH YaCTHOH Q)apMaKOHeHHOH CTaThbe. -

Xpanenue
Panno
. ﬂeﬁcmygz&?:;;?gzx:gg::ehanpenapam XPaHSIT B COOTBETCTBUH
H CaHHUTapHbIM
¢ Aeker p H NpaBUIamMH
H3?ny{leH;;IHB*’[I‘MM" BELleCTBAMH H ncroqnuxauﬁa noumup';?(?u(ﬁg
oy enn T,azmiepé;:lgeﬂﬂumu MuHHCTepCTBOM 31paBOOXpaHeHHs!
, LHaAbHBIMH TPe6o
Toenve k BAHHsIMH, €cJHd Ta
ngngbrao;});luou ¢apmakonefiHbIMH CTaThsIMK Ha KOHKpETHHElE(O: bclee
napat. ! BHA XpaHEHHsl JOJ/KHBI OOecneydBaTh cnumer?ne
AO3bl U3/YUEHHS 1O NOMYCTHMOIO YPOBHS

nNPHITOXEHHE
OCHOBHDBIE ®H3HYECKHE XAPAKTEPHCTHKH

HEKOTOPbIX PALHOHYKJIHAOB

PaasoHykaua Tun pacnana
aaHOHY K, T R HHrencus- Bua u 3
o s ; 18 Heprus 144 -
/ nepm:ggaLTMu, HOCTb, Y doToHoB, K3B Hl})‘:Te:,c"‘%

iH, B~ Eo 186

12,34 rona E 57 100

11

6Cs * 5+ Eo 960 =+

20,38 mun E 38 99,76 ! P 19902

3.3. 0,24

13

7Ng * BT Eo 1199 +

9,97 mun E 492 99,81 ! P e

3.3. 0,19

i

8Cs B~ Eo 156,56
5710 net E 49,4 100
15

30, * Bt Eq 1738 =

E + 511
123 ¢ E 738 99,9 ! o e
33 0,1
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I podonxenue

M podonxenue

- _ __ n uB- Panuonykann Tun pacnana, HnTencus- Bun u sHeprus WnTreHcus-
Do ageHYKIKIL Tun _pacuapd, ll WHTelCHE- B:m W BHEPFI:: I u::::c u‘: nero T, IHEPTHS YaCTHI, HoCTh, % ¢doToHoB, k3B HOCTh, %
’ cmerol'\"'/ 3HEprHsl 4acTHl, HOCTB, % POTOHOBS ®3B
: k3B
wp, ¢ |etE. 6335 4,537 cyr E 24 81,9 |y: 8079 69
£ 2497 96.7 Br Eo 1988 vs 12971 75
1098w 33 820 18
2N $1Scas B Eo 441 v 159,4 68
itNan -
3,351 cyr E 143 68
2,60 ropa By Eo 60l
] E 204 32
24N
15,05 $iCrar 3.3 100 X 4,95 197
2 97,70 cyt v 320,1 9,83
BFes** * |pTE, 804 vt 511,00 112
. 8,26 u . QE 340 E)? v 168,9 99,2
2,50 MHH R o
32p,, S%EMny; gt };0 2633 v 511,00 193,2
‘154 3 oyt 21,2 mun E 1174 96,4 w317 1,7
i 33 3,4 yo o 1434,1 98,2
?gslg 52
874 cyr 3Mny; Bt Eo 574 X, 5,4 15,5
’ 5,591 cyr Xo 6,0 2,1
12Kqy * E 243 279 y* 511,00 54,5
12.36 4 o 7442 87
’ 33 72,1 Ye 848,2 3,3
va 935,5 94
ve  1246,3 47
vs 13337 52
Ko, * ve 14344 100
22,2 u 34Mnigg 2.3. 100 X 55 25,1
3122 cyr v 834,9%* 100
32F ey 3.3. 100 X 6,0 277
2,72 rona
37Cos0 3. 100 X 6,5 56,3
271.5 cyT K3, 7.3 70 T 14,4 9,6
- K3, 13,7 7.9 o122 85,4
%Cans K3: 1149 19 w1365 10,7
1626 cyr K3, 1294 14
5,7
fiCasr B Eo 690 w4892 oo
75
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Hpodonxenue Hpodoaxcenue
- HOHYKAH acndg C. - e -
Poanonyeawa| | Tun pacnaza, | Murerchs | B et | wocrs, % VT it veern, | oene % | Goranon B | woen.
- S
03, 9,1 448 v 66,1 1,0
$8Cos, BT Eo 475 y*= 511,00 30,0 K3, 12,5 43 2 96,7 3,14
70,79 cyT E—26t 15,6 VT 816;8 99:5 K33 84,9 2,2 i T2t 16,5
v: 8640 0,7 K3  124,1 1,5 v 1360 56,0
3.3. 85,0 vs 16747 0,5 v 1986 1,4
ve 2647 58,5
52F ey By Eo 130 Yi 142,7 i,0 V7 279,56 24,8
4452 cyr E 36 1,2 Y2 192,3 2,8 vs 3039 1,3
pr Eo 273 ys 10992 56,4 Yo 4006 11,4
E 81 453 ve 12916 433
B3 Eo 465 HBry * 33. 9925 | X, 11,2 45
E 149 53,2 57,04 4 BYE, 343 Xe 12,5 7
E 152 075 |v* 511,00 15
$2Cos3 Br Eo 318 v 11732%F 99,9 Vi 87,6 1,5
5,273 rona E 96,5 99,9 yo  1332,5%* 100 V2 161,8 11
87 E; 1491 Te 2004 12
E 584 0,1 Ve 2390 23,0
v 2498 3,1
§8Zngs ptEo 330 y= 511,00 3.0 v 2817 2.4
243,9 cyt B 144 15 y 11156 508 v 2872 43
33 98,5 X, 8,0 33,5 v 3038 Lo
X, 8,9 4.6 v 4395 1,6
Yio 4846 1,0
§1Gass 33. 100 X 8,6 49,0% v 5207 232
78,26 X, 9,6* 638 Y2 5746 1.2
- 91,3 3,0 Y15 5789 31
v 93,3 37,0 Y1+ 5855 1,6
vs 1846 20,7 wis 7554 17
ve 2089 2.3 vis 8178 2,1
v 3002 16,6
ve 3935 46 TS e, * W 100 Xy 11,2
174¢ X, 12,5
88Geld* 3.3. 100 Xi 9.2 36 v 161,8 52,5
288 ¢yt Xo 10,3 5,1
3IRbyq * 323 69,7 X 12,6 476
$Gasr 33 10,9 4,58 4 X» 14,1 6,8
68 mun Bt Eo 822 X 8,6 41 BT Eo 604 ¥= 511,00 60
E  353% 1,1 Xz 9,6 0,56 E 302 2.1 7, 190,3 64,6
Bt Eo 1899 y* 511,00 178 Bt Eo 1050 v 4467 235
E  836* 88 y 10774 3.2 - - E 506 28 V3 456,7 2,9
v 5102 41
%iSeq 3.3 100 X 10,5 46,7 kS 177 258 vs 5376 3.1
119,8 ¢yt X2 11,7 7.1 K3, 188 14
77
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Hpodoanxcernue

Hpodoaxernue
T
PagHoHYKAHL Tun pacnaaa, I/lmeucuon- Bua u SHePI'HBﬂ ”HTQHC";’ Panunonyknua Tun pacnana, Unrencus- Bux u sneprus Hurencus-
uero Ty, SHeprus gacmu, HoCTh, % $oToHOB, K3 HOCTb, 7 # ero T/, HEPTrHA gacnm, HOCTb, % ¢oToHOB, KIB HOCTb, %
K3 K3
H@Krs ¢ | AL 100 X 12,6 147 §i¥e BT Eo 451 X 14,1 60,0
13¢ K3, 176 26,8 Xz 14,1 2,1 80,34 * 187 0,16 | X 15,8 10,7
K3, 188 4.6 v 190,3 67,1 33. 99,84 ¥t 511,00 0,32
. 03, 12 22,6 - 3884 84,7
$Br,; B Eo 2642 w2215 23 09, 14 81 |y 4849 92,0
35,324 E 850 1.4 ve 5543 708 03, 16 2,9
s E, 444 vs 6065 1.2 K3, 372 15,4
E 163 98,0 v+ 6191 43,3 K3, 386 23
vs 6984 28,5 K3; 388 08
ve 7767 83,5
vy 8278 24,0 88Y4o Bt Ey 760 X, 14,2 51,6
vs 1008 1.3 106,6 cyr E 357 0,20 | X 15,9 9,3
ve 1044 g;i = 511,00 0,45
vo 13174 g 3.3 99,80 | v 898,05 94,0
o 14749 16,4 v: 183611 99,4
03 12,1 25,8 s 27341 0,62
gsrr * 193 100 Xi 13,4 49,2 "
03 114 21,1 X 15,0 8,5
250 cyr oo 13 59 $Srer B-Es 546
? ' 98,7 roza E 195 100
82 + 3356 Xi 12,6
37Rbss B ]::“ 14.1 Y5 p~ Eo 2274
1,25 mun E 1500 82,7 X2 , =
BF Eo 2580 vt 511,00 192 64,26 4 E 928 99,98
E 1160 12,5 »wo 7765 13,6 o _
53 4 39Ys2 B~ Eo 1544 Y 1204,7 0,30
: 58,51 cyr E 607 99,7
85g 33, 100 X, 13,4 50,4 B
bagteyr |09 114 28,1 X 150 87 #Mos; BrEo 443 X183 9.8
AR 17 |y 5140 99,3 66,024 E 136 168 X, 208 2,0
Bz Eo 8535 . T 40,58 1.2
" 1076.8 88 E 292 i2¢ |y 140,5 91,0
317;2:49 ] Bi EU gzg o5 ¥ Bs Eo 1221 v 1811 6,1
,8 ¢y 5B 1774 E 444 81,8 1y, 3664 1.2
E 708 91,2 s 739,5 12,3
03 15,5 3,2 ve 7782 4.4
St WL 993 |Xi 141 86 K% 195 b
2894 23, 0.7 Xa 15,8 1,5 K3, 119,5 9,3
' 03, 12 34 |y 3884 818 K9 1375 12
03 14 1,2 m
K32 379 149 “BTess NI 100 X, 18,3 6,0
Kal 286 99 6,014 K3, 1195 87 Xo 20,7 1,0
? ) K3, 137,5 1,0 v 140,5 89,2
78
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ITpodoaxcenue -

- BHA ¥ 3HEprus HHTeHcHB-
Pamvonykana| - Tun pacies | oo % | doronos, B | aocrs. %
[ €):)
'%3Ruse i Eo 113 X, 20,2 7.2
39,36 cyr E 30 6,2 Xz 22,8 1.4
fz Eo 226 T 497,1 88,2
E 63 - 90 V2 610,4 5.5
py Ev 723
E 239 3,5
K31 16,5 9,7
K32 36,7 73,1
K3 39,3 14,7 .
K34 39,7 2.4
1938Rhse Il 100 X 20,2 6,2
56,12 MuH K3 16,5 9,7 Xo 22,8 1,0
K3, 36,7 73,1
K33 39,3 14,7
K3, 39,7 2,4
'BPds; 33 100 X, 20,2 61,9
16,96 cyT K3 16,5 9,7 Xo 22,8 12,7
K3: 36,7 73,1
K33 39,1 14,7
K3, 39,7 2.4
193Cde1 3.3 100 X, 220 85.3
463,1 cyT 03 ~20 24 X, 24,9 14,3
K3, 62,5 41,5 X3 25,5 24
K3, 84,2 446 v 88,0 3,7
K33 87,3 10,1
'18Ines 3.3 100 Xy 23,0 68,2
2,805 cyT 03 ~20 16 X, 26,0 12,3
K3 144,6 8.4 X3 26,6 2,2
K3, 218.6 5,0 M 171,3 90,3
Ve 245.4 94,0
H3Sngs 33. 100 Xy 24,1 79,1
115,1 eyt K3 363,8 28,2 X2 27,4 17.3
K3, 387,5 5,6 Vi 255, 1 2,08
K33 390,9 1,1 Vo 391,7%* 64,9
138 nes W.IL ' 99,93 Xi 24,1 19,7
99,51 mun 3.3. 0,07 X2 27.2 4,3

I1podoascenue
Pannonyxana Tun pacnana, Hurencus- Bua # sseprus Hurencus-
u ero Ty, sueprn:sgacwu. HOCTB, % doTonos, k3B HOCTb, %
K3, 363,8 28,2 v 391,7 64,9
K3, 387,5 54
K3 3909 1,5
"Bl 2.3. 100 X4 27,4 70,5
13,314 03, 21,8 83 X2 30,9 12,6
03, 25,9 3, X3 31,7 2,5
K3 1272 13,6 T 159,0 83,4
K3, 154.0 1,7 V2 528,9 1,39
1280Te;, * W.IT. 100 Xy 27,3 39,8
119,7 cyr K3, 56,6 419 Xo 30,8 7,0
K3, 83,5 45,0 X3 31,7 1,4
K33 87,5 10,8 v 159,0 84,0
K3, 88,3 2,2
K3s 127,2 13,7
‘El7 3.3. 100 Xi 27,2 40,2
60,04 cyr 03% 22,0 13,7 Xs 27,5 75,0
0¥ 26,0 6,2 X3 31,0 20,0
K3, 3,7 80,0 XF 31,7 4,0
K32 30,6 10,5 v 35,5 6,67
\ K3s 34,9 2,1
"2 pr Eo 371 X 27,2 14,4
13,01 ¢yt E 109,4 3.6 Xa 27,5 26,8
ps Eo 862 X3 31,1 9,3
E 2896 37,1 y= 511,00 2,84
fs Eo 1251 Vi 388.,6 33,6
E 4591 10,0 V2 491,2 2,8
gt En 1134 Vs 666,3 30,9
E 515,0 1,1 V4 753,7 3,9
23. 48 Vs 1420 0,3
‘ "BCsyy * 33. 100 X 29 4 30
32,06 u X2 29,8 55
X3 33,6 16
X4 34,4 3,5
B 39,6 3
V2 278,0 1,4
V3 317,9 2,5
V4 3719 31,7
81



1Ipoooaxcernue

PajHOHYK/INA Tun pacnaja, Hurencus- Bun u sueprus Hurencus-
u ero T:j, aHepm‘zgacmu, HocTs, % tdortonos, KB HoCTh, %
¥s 411,3 21,9
Vo 5493 3.3
Bl B Eo 248 Xy 29,4 1,5
8,054 cyT E 70 2,1 X, 29,8 2,8
Bz Eo 334 b4} 80,2 2,6
E 97 7.3 Vo 284,3 6,0
Bz Eo 606 V3 364,5 80,6
E 191 89,5 Vi 637,0 7,21
K3, 45,6 3,6 Vs 7229 1,8
K2, 329,9 1,5
#Cs6 33 100 Xy 29,5 20,9
9,688 cyT 03, 23,5 6,4 X2 29,8 38,7
03, 28,0 3,0 Xa 33,6 11,0 -
X4 34,4 2,2
3imXer W.IL. 100 X, 28,4 15,6
11,97 cyr 03, 23,5 4,5 X2 29,8 28,8
03, 27,9 2,0 X3 33,6—34,4 10,3
K3, 129,4 61,5 Y 163,9 1,9
K3, 158,8 28,9
K34 163,0 6,3
K3, 163,8 1,3
‘Blre pr Eo 740 W 262,7 1,4
2,30 u E 243 14,4 Yo 505,9 - 5,0
Bz Eo 910 V3 522,65 16,1
E 310 3,6 Vi 547,1 1,25
ps Eo 980 Vs 621,0 1,6
E 333 14,3 Ve 630,2 13,7
pi Eo 1180 V7 650,6 2,7
E 422 21,4 Vs 667,7 98,8
Bs Eo 1460 Yo 669,8 4,9
E 545 13,8 Yo 671,6 5,2
Be Eo 1617 Y 727,0 2,2
E 614 12,5 vie  727,1 43
7 Eo 2140 Yi3 729,5 1!
E 850 17,1 Yia 772,6 76.2
Yis 780,2 1,23
Y16 809,8 2,9
Vi7 812 5,6
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IIpodoaxcenue
Pi)mouy}umn Tun pacnagaa, HHrencus- Bun u 3Heprus HHrencus-
ero Ty, aﬂeprul?ggacmu, HOCTB, % poToHoB, k3B HOCTh, %
Yis 876 1,08
Yio 954,5 18,1
veo 1136,1 3,0
var  1143,4 1,4
vee 1173,2 1,1
vz 1290,7 I,14
v2¢ 12953 2,0
s 12982 0,9
vee  1372,1 2,5
vor  1398,6 7,1
s 14426 1,4
Yoo 19211 1,18
Yo 2002,3 11
133y -
531Xe7g B Eo 346 X, 30,6 13,5
5,247 cyt E 101 99,1 X 31,0 25’0
03, 25 3,7 X3 35,1 9’0
03, 30 1,7 v 81,0 36.3
K3, 45,0 52,6 - '
K3, 75,3 6,8
K3, 75,6 1,0
K3, 79,8 1,6
'3 Css2 Br Eo 512 - X, 31,8 1,9
30,18 rona E 174 94,8 Xz 322 38
3 lf.o 1173 Xa 36,5 1:3
E 272 5,2 ¥ 661,662** 85,3
K3, 624,2 7,8
K3; 655,7 1,2
'$3Ces 3.3. 100 X 33,0 22,6
137,6 cyT 03, 26,2 53 X2 33,4 41 ,5
03, 31,3 2,5 Xa 38,1 15:3
K3, 127 17,1 Y 165,86** 80
K3, 160 2,3
§{Pmss B~ E, 225
2,623 rona E 62 100
"SE gy Br Eo 176 X 39,5 20,2
13,6 rona E 47.8 1,8 X2 40,1 36,7
B2 go 384 X3 45,3 11,4
E 112 24 Xa 46,6 3,3
83



- _
PaguoHyKIHd Tun pacnana, HureHcns-

[Tpodoaycerue

Bua u 3Heprus Mmencuog-
u ero Ty, 3HEprust 4YacTHL, HOCTb, % $oToHOB, k3B ‘ uocTs, %
K3B
| I
B3 Eo 695 i 121,8 28,4
E 222 13,5 2 244,7 7,51
B Eo 1474 V3 344,3 26,5 -
E 533 8,6 V4 411,1 2,24
K21 74,9 19,2 s 444,0 3,12
K32 114,0 10,7 Ve 778,9 13,0
K3s 120,0 2,5 y7 867,4 4,1
va 964,0 14,6
Vo 1085,9 10,2
yio 1090 1,7
v 1120 13,6
Yiz 1212,9 1,4
yis 12992 1,6
vis 14080 20,8
"84T mos 3.3. 100 );. . :g? igz
2 il Bl
s e K3 47,3 7,3 X3 %‘?9 1?24:
47,8 5,6 Yi a7,l1 4,0
ﬁgz 48,7 58 V2 207,8 41,0
K34 55,3 4.4 V3 531,6 1.6
K3s 56,6 1,1
K3s 150,3 19,7
K3, 198,1 2,0
K3s 198,5 16,6
K3 199,4 10,0
K310 206,0 7,7
207,4
198 Ybas
32,0 cyt

nI7

Ks 58,8
K3 61
K310 71,1
Kan 84
K312 100

1,4
1,9
6,0
1.6
57

84

v 177,2
V1 .198,0
v 2611

ve 3077

ITpodoaxncerue
Paguonykaun Tun pacnasa, Untencus- Brn u 3ueprus Hurencus-
u ero Ty, suepruls(lagacmu, HOCTb, % ¢doToHoB, K3B HOCTb, %
K33 i07,9 1,8
K31 109,1 1,4
K35 117,8 10,4
K3 120 52
K37 129 1,6
K3is 138,6 . 12,9
K319 168 1,9
K320 188, 2,1
‘ShHg 23 100 Xi ~11 51
64,1 u 03 7,4—11,9 90,1 Xa 66,9 20,9
03, 52—81 2,7 X3 68,8 35,7
K3, 63,0 61,8 ). 77,6 4,2
K3, 73,9 19 Xs 77,9 8,1
Xe 80,2 3,3
Vi 774 19,2
V2 191,4 0,7
"®Hgr* * | ML 100 Xi 12 44
23,84 03, 9 80 X2 67,0 1,9
K3, 50,8 14,3 X3 68,9 12,8
K3, 82 20,5 X 70,8 16
K3; 116 4,9 Xs 78 1,1
K3, 119 33,1 Xs 80 5,8
K3s 127 1,7 X7 82,7 1,6
K3s 130 11,5 Vi 134,0 34,1
K37 150 51 V2 279,0 4,9
K3s 161 21
K3 198 1,5
'BAuie B Eo 287 Xi ~I12 1,3
2,695 cyr E 79,8 1,28 Xo 70,8 1.4
pa Eo 963 i 411,8 95,5
E 315 98,7 Ya 675,9 1,1
K3, 328,7 2,9
K3, 398,6 1,0
198Aug0 B Eo 245 X, ~10 13
3,139 cyr E 67,3 18,9 X2 68,9 4,6
B Eo 2946 X3 70,8 7,8
E 82,4 66,4 Xs 80,3 3,5
B3 Eo  453,0 Vi 158,38 36,8
E 132,9 14,7 V2 208,2 8,6
85
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IIpodoaxncenue

[Tpumeuanunsa 1. B Tabanue npuHsTH crenyouie oGo3HaueHus:

- T, — nepxon noaypacnana;
st UnHTenCcHB- H.I1. — u3omepubiil nepexon;
PagHORYKJHA Tun pacnaia, l./!?f:c“' Br:nﬂmugs:,el;)(; l HoeTh, % 2.3 sir!ex-rppouﬂﬂﬁ :Pam;r;
uero Ty, auepm:sgacmu. HOCTB, /o \ @ — anboa-wanyvense;
i 6era-H3syueHHe,
28 T — NO3HTPOHHOE H3JyueHHe;
Kd 35,1 ’ E¢ — rpanHuHas 3Heprusi napuHajJbHOTO GeTa-crexkTpa;
K3y 75,3 10,9 E CpeRHaASHEPTHA HapHHaibHOro 6eTa-CeKkTpa;
K3s 125,1 5,6 K3 -~ KOHBepCHOHHBIE 3JEKTPOHBL;
K3 144.8 17,0 02 — saektponsl Oxe;
4 ? 44 Y — ramma-HsjiyueHwe;
K3s 155,5 ’ yE aHHHTHJSILHOHHOE TaMMa-H3JdydeHHe;
K3 157,6 1,2 X XapaKTEePHCTHYECKO® DEeHTIeHOBCKOE H3JYYeHHeE.
K9+ 193,6 11 N E Ce HYKJAHABI PAClONOXKeHH B MOPSIAKE BOSPACTAHHS MACCOBOFO YHCI
47 3. Kak npaeuio, He npuBeRenbl PEHTreHOBCKHE M raMMa-JHHHH, a Takke
201119 3.3. 100 X, ~1 ;; 9 napuHaabHble CEKTPbl ¢ HHTEHCHBHOCTBIO MeHee 19%.
72,924 03 53,7—70,8 33 Xz 68,9 , 4. Bo Bcex cayuasx, Koraa NpH pacnajge paAHOHYKIHAA SLPO-NPOLYKT
' K3 15,8 8,0 Xa 70,8 46,4 06pasyercss B MeTacTaGHJIbHOM COCTOSIHMH, NPHBENEHHble B Ta6J/Hle HHTEHCHB-
1 , 68 X, 798 16,2 HOCTH OTHOCATCS! K COCTOSIHHIO PaBHOBECHS.
K3, l7,; U6 X 82‘4 47 5. Cayyad, KOra [OC/He pacmaja AOYEpPHHHl HYKJHA PagHOAKTHBEH, OTMe-
K3; 23, , 5 ! ’ YeHbl 3HaKaMH ***.
K3, 27,1 1,8 Vi 135,3 2,65 6. Tpu cocrapieHnu TaG/HIbI HCIOAb30BAHA CJeAYIOIULAs JUTEPATYpa:
K3, 30,6 1.0 V2 167,4 10,0 1) Ta6auubl CTaHAapTHLIX CHpaBouHbix AamHmXx I'CCCJII 14-80 (ucnosb3o-
5 ' 73 BaHHble JAaHHbIE OTMEYEHbl 3HAaKOM **),
K3 52,2 ’ 2) Tabanubl 3HaueHH#H, pekomenpoBaHubix TCCCJIL:
K3, 84,3 15,0 — Xoavnoe 0. B. u Ap. Xapax-repucmxn nanyqenun PaNHOAKTHEHEIX
K3s 20,6 1.2 HYK/HAOB, NpHMEHsAEMbIX B HapOAHOM XoasicTee: Cnpapoundk. — M.: ATom-
K3 152.6 26 uanar, 1980;
Y ’ 08 — Xoavnos [0. B. n gp. OueHennble 3HaueHHsI siA€PHO-QH3IHYECKHX
K31 1640 i XapaKTePUCTHK PAAHOAKTHBHBIX HYK/AHAOB, NPUMEHSEMBIX B HADOJHOM XO-
2 ~E, 212 X, 70,8 3.8 aafcree: CnpaBouHHK. — M.: Dueproatomusaar, 1982;
s0Hg123 B Lo 00 X 72.9 6,4 — Xoavnos [O. B.'wu ap. OueHenHble 3HaueHHs] sAePHO-QHIHUECKUX
46,73 cyT E 58 113 5 X2 8215 2,8 XapaKTEPHCTHK PANMOAKTHBHBIX HYKIHIOB, NPHMEHSIEMbIX B TEXHHKE H MelH-
K2 193,6 E 3 ’ ’ wune: Cnpasounsx. — M. Sueprousaar, 1984
12312 264.5 3,9 v 279,2%* 81,6 3) mas ;yxﬂuuoe He BOWfeIMIHX B yKasaHHbie - B nn. 1) u 2) tabauusi,
- SAePHO-(H3HUECKHE XaPAKTEPHCTHKH BBIGPAHB Ha OCHOBE AHA/NH3a [AHHBIX, MpPH-
100 X 10—15 34,1 Be[EHHBIX B YKA3aHHbIX HHXKe H3MaHHAX (B 3TOM CJyyae HCHOJb30BAHHbIE
208Pbyoy 3.3. Xl 708 26.1 N aHHBIE OTMEYEeHbl 3HAKOM *):
52,0 u K3 193,7 13,2 X2 ; 44‘2 — Lagoutine F., Coursol N.. Legrand J. Tabie de radionuclides
K3, 263,9 2,0 X3 72,9 ’ Commissariat a ’Energie Atomique. — Paris, 1983;
K3 24.5 1,3 X4 83,0 196 — Martin M. ., Blichert-Toft P. H. Nuclear Data Tables. — October,
* ' o 2792 80,9 1970, vol. 8, N 1—2;
X 401.3 37 — Lederer C. M., Shirly V. S. Table of Isotopes. Ed. 7, 1978;
v2 ¥ 07 — Helmer R. G., etc. Standards for gamma-ray energy calibra-
vs 6805 , tion. — Atomic Data and Nuclear Data Tables, 1979, vol. 24, p. 39—48;
— Nuciear Data Sheets, 1973, vol. 10, N. 4—1982, voi. 36, N 4.
0,4
2T 04 g~ Eo 763 X1 68,9 o
3,784 n E 243 97,7 ;((2 ;%f; o7
’ 2,3 3 s ’
93 ONPENEJNIEHHUE BA3KOCTH »XHJAKOCTEH
WAme @ 54857 B2 1% 15
432,01 @y 54430 7 ;((2 13'2 19.4 OcCHOBHbBIE NOJOXEHHS
as 5388,4 1,5 3 ; ’
K3 21-—27 13 X4 gg,i ‘;'3 BsiskocTh (BHyTpeHHee TpeHHe) — CBOHCTBO TeKy4YHX TeJl OKa-
K3: 38—42 ar- v 50.5%* 358 3bIBATh CONPOTHRJICHHE HEDEMEIMEHMIC OAHOH HX YacTH CTHOCH-
K3 5458 10,5 X2 : : TeJIbHO JAPYTOH. ’
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" PeoJsiorHs RKHAKOCTEH M3y4aeT HX ngedopMallMOHHbIE caoncmg:
CrocoGhi HCCAEAOBAHUS 3THX CBOWCTB, TaKxe @HBHKO-XHI:I]I;'{e_
CKYI0 NPHPOAY kugxkocTeil. OCHOBHbIMH KHHeMaTH'-IecKHMKP(l) oc;;b
MEHHBIMH ISl KHIKOCTEH CJyXar aedopMauus H ee C ;:l KH);
[losTOMYy ISl H3YYEHHSl PEOJIOTHYECKHX xapamepuc*rm;H;Km:HMﬂ
cpel YCTaHaBJHBAIOT csﬂabHn;ixgpar;p;.r;(:::mbmu

W W KMHEMaTHuecCK . i
Har[l)?‘y:;?{]:ﬁmeﬁ XapaKTEePHCTHKON MPOCTHIX JKHAKCCTEH H pacTBoN-[
pOB sIBJSETCH BABKOCTb 1), KOTOpasi OmpeiessieTcsl OTHOIIeHHE

HANPFANKEHUs: CIBHTA T K CKOPOCTH C/BHIa G:
T
Nn==5-

SKHAKOCTH, [Vl KOTOPBIX ¥ 3aBHCHT TOJILKO OT KOHueHTpal:-I:XIZ
¥ TeMmnepaTrypsl, Ha3bIBAlOTCS beoq'l:);h(d):cxnmu, a BCe ApY
51 HEHbIOTOHOBC .
)K"ﬂll)(:;;}l:q2§:123§gﬁuqecxym, KHHEMAaTHUeCKYIO, OTHOCHTE/IbHYIO,
y/ebHYIO, PHBEIEHHYIO H XapaKTePHCTHUYECKYIO BﬁSKOCT:.ax (n2)
JIMHaMHUECKYIO BA3KOCTD 1) OGBIMHO BLIPAXKAIOT B Nya (n2)
uau canrunyasax (1 cn3 = 0,01 n3). JKupkocTb HMEET

2 -
KocTh 1 03, ecid Hanpsixenne CABHIA 1 pua/cm® co3[@eT CKO

pocts casura | ¢! B cucreme CH nuHamuyeckas BﬂsKOCIE
BhIpAXKAeTCA B nackansx 3a 1 ¢ (Ila-c), HMEIOUWHX Pa3MEpHOC

2
H-c)/m". . _
( Korja MIOTHOCTb HCCEAYEeMOH XKHAKOCTH Q Bm;oqeﬂaoge_
NOCPE/ICTBEHHO B H3MepeHue BA3KOCTH, TO B 3TOM cJjyuae MoJjy

4alT KHHEMATHYECKYIO BSI3KOCTb V!

v="1.
P
BoipakaeTcsi OHa B CTOKCaX (cT) WM CAHTHUCTOKCAX (1 cer=
— Huax M<c .
=—0,01 cr), B cucreme CH — B ennH i
B psge ciydaeB TpeGyeTcst ONPELCNHTH BSI3KOCTb OJHOH
JKHIKOCTH OTHOCHTENBHO HPYrofi — OTHOCHTEDLHYIO Bﬁaxom:: Tors-
Uacto BA3KOCTb BHIPAXKAKT KaK YAEIbHYIO BHSKO(‘g ng:
KOTOpasi NMOKa3biBaeT, Kakas uactb BA3KOCTH PacTBOpa o6yca
JleHa MPUCYTCTBHEM B HeM PacTBOPEHHOrO BelllecTBa:

= M = — 1,

e Mo

Mya

rae m — BASKOCTb PacTBOPa; to — BAIKOCTH pacTBOpHTES. -
VienbHas BA3KOCTb, OTHECEHHAs K eJHHHLE KO-HI.le}{Tp 1L
pacTBOpa, HA3bIBAeTCA MPHBEACHHOH BSI3KOCTDBIO TMpus
Mnpus = "13' ’
opa. .
rpe ¢ — KOHIEeHTpPauHus pacTs }
[las pacTBOPOB TMOJAHMEPOB BFA3KOCTH apasieTcs  (QYHKIHEH
MOJIEKY/ISipHBIX Macc, GOpMbl, pasMepoB H rH6KOCTH MakpomoJie-
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Kya. YToObi ONpefenHTb CTPYKTYpHblE XaPAKTEPHCTHKH MOJHMe-
POB, NPHBEIEHHYIO BA3KOCTb 3KCTPATIONHPYIOT K HYJeBOH KOHLEHT-

pauMH. B 3TOM cjyuae BBOJUTCH [IOHSITHE XapaKTEPHCTHUECKOH
BSI3KOCTH [7]:

[M] =lim 1ps =lim—"cﬂ.

0 >0

Xapamepncmqecxaﬂ BSI3BKOCTb BblpaxKaercsd B €AHHHLAX, 06-
paTHBIX €JHHHUAM KOHLEHTpalHH.

Mertoabnl onpenesieHHsi BA3KOCTH »KHAKOCTEH

H3MEPEHHE BA3KOCTH HA KANMHWJJIAPHBIX BUCKO3UMETPAX

- I H3MepeHHs] KHHEMAaTHUYEeCKOH BSI3KOCTH MNPHMEHSIOTCH
KanuuisipHble BHCKo3umerphi THnma Octasibia W Y66enone ¢
pasHYHbIMH MOAH(HKaUuAMH. Ec/H H3BECTHA MJIOTHOCTbH HCcJe-
AyeMOH XHIKOCTH Q, TO, 3Has v, MOXKHO BbIUHCJHTb JHHAMHUe-
ckylo Bs3kocTb 7). CJenyeT OTMeTHTb, UTO KalHWJJAspHble BHCKO-
3HMeTPbl OOBIYHO HCNOJIB3YIOTCS AJISI ONpeJeJeHHs] BSI3KOCTH NpH
OJIHOM 3HAYeHHH CKOPOCTH cABHra. [103TOMy Takue BHCKO3HMeT-
pbl NPHMEHSIOTCA B OCHOBHOM ISl HCCJEI0BAHHS HBIOTOHOBCKHX
XKHAKocTed. Kannansipabie BHCKO3WMeTpPbl NMpPOCTHl W yAOGHBI B
obpalleHHH. )

CTex/IsiHHBIE KaNHUAJISPHbIE BHCKO3HMETPHI, COOTBETCTBYIOLIHE
I'OCTy 10028—81, npeanasnauenn: 1) cepun BIDK n BIDKT —
LUl Ompe/ieJIeHUs! BSI3KOCTH . APO3PayHbIX JKHIKOCTeH, 2) cepuu
BIDKM u BIDKTM — 151 onpenesieHusi BS3KOCTH MajbiX 06be-
MOB npo3paunbiXx xuakocredt, 3) cepun BH)K u BH)XT — nas

QNNeneeuUd BRIALOCTU UANONINAUULIY WU NTROOTAN
LVLpLAalviChinn SHEAVLTH ROIpPOSpatnbiX mMHAKCITEH.

Ha puc. 6 mnpeacraBieH OGuUIHi BHA BHCKO3HMETDPA.-CepHH
BIDK. BuCKO3HMETpP COCTOHT H3 Kanuwujisipa ¢ paauycoM R H anu-
HOH L, dyepe3 KOTOPBIH NMOJ [AeHCTBHEM CHJIbl TSIKECTH MPOTEKaeT
XKHIKOCTb 06bema V. Mi3aMepeHHsl mpOBOASIT CJEAYIOUHM OGPa3oM.
B koneno 2 BHCKO3HMeTpa HA/MBAIOT M3MEPEHHbLI O0ObeM XHA-
KOCTH H BHCKO3MMETpD NOMelllaloT B TepMmocTtaT. Korjaa »XHAKocTb
B BHCKO3HMeTDe IPHMET 3aJaHHYIO TeMNepaTypy (C TOYHOCTbIO
+0,01°C), npoH3BoAsAT noxcacbiBaHue uepes oTBepcTHe 1 10 Tex
1nop, nokKa XHJIKOCTb He nojHumercs Bbilie orMeTkH M;. Toraa
MoAcacHBanKe NPEKPallaloT, H KHIKOCTb omyckaeTcs. Bpems f,
KOTOpoe TpeGyeTcsl, 4TOO6bl MEHHCK NpOLIeN PacCTOSTHHE MeXAy
otmerkamMH M; u M,, 3amepsiior. Ecam H — cpeanssi BbicoTa
KHJKOCTH, ‘g — YCKOPEeHHe CHJIBI THXKECTH, TO:

’
v="=—2ReH, g

o 8LV
4
-H
rne K:ing—V—nocmﬂHHaﬂ npu6opa, o6bIYHO BhIpaxkaemas
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) . B mm2.-c~? (npd 3TOM MONpPaBKaMH Ha KOH-
nepble 3QdPeKTh M KHHETHUECKYIO IHEPTHIO
npeseGperamT).

,H.J'[ﬂ onpenene}mﬂ BSI3KOCTH B KaxXJIOM
KOHKpPETHOM ciayuae KamnuaJsipHble BUCKO3H-

‘ MeTphl BbiGHPAOT B COOTBETCTBHH C Tabau-
‘ weit TOCT 10028—81 'm0 M3BECTHBIM 3HA- J
yennam K © V B 3aBHCHMOCTH OT Xapakrepa '
" H3yuyaemoil XKHIKOCTH, ee obbeMa H 3nadye-

e HHSL BA3KOCTH. 5

WamepeHusi BpeMeHH [ NPOBONAT He Me- R ! 5
nee 5—7 pas. [lpu 3TOM pa3sHOCTL MEXIy
HauGOoJbIIMM H HAUMEHbIIMM BpEMEHeM HCTe- —1
‘ YEHHS KHUAKOCTH MEXKJy OTMETKAMH HE J0J-
‘\ wua npessimate 0,3% cpenHero ero 3sma-

I YeHHs.

i1 onpe/ieNeHHs] OTHOCHTEJIbHOM BSI3KO- > e
CTH KHJKOCTH H3MEPSIIOT BPeMst focp HCTEUEHHS
Mexjay BepxHed H HHXKHEHl MeTKOH Me-
HHCKa TOM JKUAKOCTH, OTHOCHTEJNBHO KOTO-
poOi MPOBOAAT H3MEPEHUS Nors- 3artem B TOM Puc. 7. ['eoMeTpusi pOTAlLHOHHBIX BHCKO3HMETPOB.
L JKe UHCTOM H CYXOM BHCKO3HMeTpe NpH TeX f;;4H’;‘prMgM::TwcTznzgmaneHHﬁ:“ R — pamnyc BHYTPeHHero WHAHHAPA; § — BHEWHKA k-
\/ e YCJOBHSIX OMNpPENEsIOT BpeMs HCTeue- . ) , ClIe1yeMOil KUAKOCTH; & — Yr/I0Bas CKOPOCTb BPALIEHHs BHEUHEro

A UHAMHApPA; 6: M — MOMEHT conpoTHBienns; R — paanyc rea-
Husa lep uceaeayeMon XKHIKOCTH. OJIHOBpe- BHYTPEHHErO KOHyca; L— BbicOTa uunuunpuuecxoﬁpqac:ﬁ Bf{;ggzzgi?xgg;z?'6q>——a|-1y§3ﬂ

Puc. 6. BUCKO3HMETP  MEHHO W3MEDAIOT TJIOTHOCTH  H3yuaembiX HUM WHTHHAD; @ — YIa0Bas CKODOCTh BDAWLEHHS BHELHETO WHIHHAPA.

CTeK/AHHDIA  KalHI- Kugkoctedi mukHomerpom DK no I'OCTy

JllﬂprIl; cep;m BHﬁ)K. 29524 —T7—po W p H DACCUHTHIBAIT OTHO-
— Tpybka; 2 — TpyOxa: . .

3 ronepurensun  pe.  CHTGIBHYIO BSI3KOCTD N0 dopmyne;

sepsyap; M, M;—oT-

METKH A3MEPHTEABHOTO

CHCTEMBl C JKECTKHMH COOCHO pAaCMOJIOXKEHHBIMH LHJIMHADAMH,
b KOHYCaMH HJH JHCKaMH, B KOTODHIX OCYUIECTBJISI€TCS CABHIOBOE
_ e TeyeHHe (pHuC. 7). PoTauHOHHble BHCKO3HMETPH MO3BOJSIOT Ompe-

pesepsyapa. ocp* P O 4 neTe

He CKOpPOCTeHl CABHMra, uTo OCOBEHHO BaXHO 1T
. , HO JUISi He
15 W3MepeHHs XapaKTEPHCTHUECKOi BASKOCTH FOTOBAT He JKHAKOCTER. ' HBIOTOHOBCKHX

MeHee NSITH Pas/MuHbIX KOHIEHTpalHil HCCNelyeMoro pacrsopa.
[Ipy 5TOM JOJIKHO BBIIOJHSATLCS YCIOBHE BO3MOXKHOCTH JIHHEHHOH
3KCTPAMOJIALAH NPHBEJEHHOH BA3KOCTH K HYJeBOH KOHLEHTPAlHH,

Iasi 3KCIpecc-aHaNH30B BS3KOCTH HBIOTOHOBCKHX H HEHbIOTO-
HOBCKHX XHIKOCTEH B JIHANa30HaX BSSKOCTH or 5-107* 1o 2 Ma-c
v or 2 go 10* Tla-c npegHa3HaueH POTAUHOHHBIA NOrpyXHOH

T. e. KOHUEHTpALKH PacTBOpa ClelyeT BHGHpaTh MHHHMAJbHbIMH Buckosumerp «ITo .
B mpefesax UyBCTBHTEJIBHOCTH H TOUHOCTH METOAA H3MEpPEHHS. 51/12.842.015? Ty O;IHOMIG?(‘;]‘SIZH?).I»OH(ToegeHcP;:;c:;:er y:;lggueﬂ—
JiA KaxA0H KOHUEHTPALMH pacTBOpa OMPELESIoT t,p B paccuu- BSI3KOCTH NPH BOCbMH CKODOCTSIX CABHra H BHINYCKaeTcs BP HHE
THIBAIOT MIPHBEIEHHYIO BA3KOCTb. 3aTeM CTPOST 3aBUCHMOCTD Tpus monnduKawnsax — «[onmep PIT-1.1» 1 «Tlognmep PHS-}IIBQYX
OT KOHUEHTpaiuu ¢ W rpaduieckd MW JUHEHHLIM METO/OM Buckosumerp ¥meer AHanasoH paGoyHx Temmepa %" ».
HAMMEHbIIMX KBAAPATOB SKCTPANOIHPYIOT MPHBEAEHHYIO BAIKOCTH 200°C. patyp or 20 no
K Hy/neBO#l KOHUEHTpaluu, T. € HaxXoAar XapaKTepPHCTHUECKYIO Poraunonnse BHcKo3HMeTpH cepii BUP  (MHKpOpeoMerpl
BASKOCTD. MHKPO3JIEKTPOPEOMETPE) OTHOCSATCA K Kiaaccy B, rpymne 2Pnc;
TOCTy 20790—75, T'OCTy 13368—73 u T'OCTy 92968—78. Onn
W3MEPEHHUE BA3KOCTH HA POTALHOHHBIX BHCKO3HMETPAX NIpeHA3HAYEHbl A5 ONPEIeNeHHs PEoNOTHUECKHX xapamep;lcmx
KHAKHX p
PoOTaLHOKHbBIE BUCKO3UMETPE OGBHIYHO HCHONB3YIOT LISt u3Me- no }1156 ccpfﬁ BS;LIIdeE:{(gKMofH";:T?r:H?abcxﬁorc)sue“ casura o1 0. o1
penns JAuHaMHueckofl  BAIKOCTH. OuH MNpeACTaBAsOT COGOH monupukauusax — BUP-75MB, BUP-72 yBI/IaI;?;?]l\A; Bplfl:;";;;lﬂb;(
a0
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Puc. 8. KunemarHyeckasi cxema
mukpopeomerpa BUP-75MB.
| —- TOPCHOHHBI{l 3/€MeHT; 2 — BOCNPH-
HEMAIOLWKA UHAMHAP; 3 — cTpenka Mph-
6opa; 4 — wkaaa npubopa; 5 — CHH-
Xponkbifi aBHratesb; 6 — BHEWHHA UH-
nuHAp; 7 — PEAYKTOp.

Puc. 9. Buckosumerp ¢ nanato-
IIlHM IIAPHKOM.

| — Kaau6poBouHBE OTMEeTKH; 2 — uwia-
PHK.

JlAf uaocTpauuH Ha PHC. 8 TpeNcTaBleHa KHHEMAaTHYeCKas
cxema mukpopeomerpa BUP-75Mb. i

Tl M3MEPEHHS BHEIMIHHH LHJHHAP 3aNOJHAIOT HCC/IelyeMOH
KHAKOCTBIO. 3aMepbl HAUHHAIOT MPH HAHMEHbLIEH CKOPOCTH
BpAlIeHHs BHEIUHETo UWIHHApA. B KauecTBe AaTdMKa HCIOAB3Y-
eTcsl rajbBaHOMETp. BSI3KOCTh HBIOTOHOBCKOH XKHIKOCTH OTpe-

pessiercs no gopmyJe:
n=nma,
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rae m — H3MepsieMasi BSI3KOCTb; M — YHCJIO JEJeHHH, OTCUHTHI-
BaeMoe NO ilKaJie TraJbBaHOMEeTPa; & — lieHa [eJeHHs AJs AaH-
HOTO [Mana3oHa H3MepeHHH.

TIps HccefoBaHHAX HEHBIOTOHOBCKHX JKHAKOCTEH MO [IKaJje
rajbBaHOMETPA ONpe/ie/IsieTCs] BeJIHYHHA MOMEHTa CONPOTHBJIEHHS,
OGYCJIOBJIEHHOTO BSI3KOCTbIO cpefibl. I(h(PEKTHBHOE 3HAUEHHE AHHA-
MHYECKOH BSI3KOCTH HAXOJHTCH KaK OTHOLIEHHE TAHTEHLHUAJLHOTrO
HaNpsiXK€HHsl CABHrd K CKOPOCTH cABHra. 3ajaaBasl pasjIHUHbIE
CKOPOCTH BpAllleHHs] BHEIUHEr0 UHJAHHAPA, MOXHO IOCTPOHTH
KDHBbl€ 3aBHCHMOCTH BSI3KOCTH OT CKODOCTH CIOBHra H Hamnpsike-
HHSl CABHra OT CKOPOCTH CABHra.

H3MEPEHHE BA3KOCTH HA BHCKO3HMETPE
C NMAJAIOIIHM IHAPHKOM

BuckosuMerpul T'enmmiepa ¢ napaioowuM LIAPHKOM BbITyCKa-
orca ¢pupmoit «Ilpodrepere-Bepk Menunren» (I'JIP) —ASMW-
VM 168-76. M3mepeHne BSI3KOCTH Ha 3THX NPHOGOPAX OCHOBAHO
Ha ONpeleJeHHH CKOPOCTH MajeHHs] IIApHKa B XXHIKOCTH.

Ha puc. 9 nokasan o6uiuii BHA BHCKOZMMETPa C MajaloLIUM
IWapHKOM. B KOMIUIeKT BHCKO3HMeETpa BXOAAT LIAPHKH C AHAMET-
pom ot 10,00 mo 15,80 MM, uTo oGecneyHBaeT H3MEpEHHE NHMHA-
MHYECKOH BSI3KOCTH FPajyHPOBOUHBIX KHAKOCTEH B AHaNasoHe OT
0,6 no 8-10* mIla-c.

JIns1 iamepeHHst BA3KOCTH HCCJIEAYEMYI0 »KHIKOCTb 3aJIHBaIOT
B TpyOKy, ONYCKAIOT WIADHK H BHCKO3HMETP TEPMOCTATHPYIOT
npy HEOGXONHWMOH TeMmnepaType B TedeHHe mnpuMepHo 30 MuH
¢ toyHoctbio +0,02°C. Jlanee wapuk cTaBsAT B HCXOJHOE IOJO-
KEHHE M BKJIOYAKT CEKYHAOMep, KOria HHXXHSIS YacTb IIapHKa
KOCHETCsl BEpXHed MeTKH, H OCTaHaBJHBAaIOT, KOTAa IIApHK [0-
CTHTHET HHXKHEH METKH. BpeMsi IBH)XKEHHS IIApPHKa H3MepSIOT He
MeHee nATH—ceMH pa3. Ilpu 3ToM pasHocTb MeXy HaHOOJbIIHM
M HaHMeHbUIMM 3HAYEHHSMH BpEMEHH J[BHIXKEHHs ILapHKa HeE
nosxHa npesbimiath 0,3% cpenHero ero snaveHus.

[luHamMHuecKyl0 BSI3KOCTb HCC/IELYEMOH MXKHAKOCTH BBIYHCASIIOT
no ¢opmyJe: -

N=K(pu — px) tep,

rhe 7m — AAHAMUYeCKasl BS3KOCTh, K — NOCTOSIHHAS BHCKO3UMeT-
Pa; pu H Px — IJIOTHOCTH LIADHKA H XKHAKOCTH COOTBETCTBEHHO;
lp — cpeliHee BpeMsl NABHXKEHHSl LIApPHKA MEXLY KPaHHHMH MerT-
KdMH.

[Mocrosinnasi BHcKkO3uMerpa K onpenensiercss no  gopmyne:

— Mo

T (pu— pox) foep

rape mo, — AUHAMHUECKasag BA3KOCTb rpanyupoaoqﬂoﬁ XKHIKOCTH,
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— nJAOTHOCTU TIADHKA H rpanyupoaouuou KHIKOCTH

O, H Pox nJ !
!CISOTBCTCTBGHHO; tocp — CpPeAHEE 3HaueHHe BPEMEHH JBHXKEHUA NaH
HOrO iiapHkKa B z‘pagyﬂpoeoqﬂoi XUAKOCTH.

Yucsio  NMOCTOSIHHBIX BHCKO3HMeETpa COOTBETCTBYET YHCITY

i11apuKoOB, BXOJAAILKHKX B KOMIJICKT BUCKORUMETDA.

MOTYT OBITb
TM TOCTOsIHHble TpHGOpa
Tipn HEOGXOXMMOC T avie ¢ NOMOLLBIO TPALYH-

npoBepeHsl MO BhIlIEYKA3AHHOH dopmyne ¢ HOM

i H 3HAYeHUSIMH [IHHAMUYECKOH
pOBO‘{HHX MHAKOCTEH ¢ H3BECTHBIM A HCASIOT

psiskocti (PJL 50-366-82). Tl10THOCTD MIAPHKOB pu BHEHCAEEH
no dopmyne:
6m
Pu="p7"
rme m — macca . IIADHKA, onpele/isieMas B3BELIHBAHHEM, D —

;la‘éme'rp 1apHKa, uamepsieMbli  ckoboi  THma  LF IO

FOCTy 11098—75. . ]
l'[e¥)e11 TIPOBE/ICHAEM H3MEPEHHH BHCKO3UMETP cn;ug:Tngaz;
TIpoBepKy BHCKO3UM -

bHO TPOMBITH H BHICYLIHTb.
;(:zlxm g COOTBeTCTBHM €  METOJMYECKHMH  YKa3aHHUAMH

(PL 50-366-82).

PU3UKO-XUHMHUYECKHE METObl AHAJIU3A

XPOMATOTPA® HSA

Xpomarorpadueil HasbiBaeTCs Npouece pasfiefieHHsi cMecei
BEIILECTB, OCHOBAHHBLIH Ha KOJIMYECTBEHHBIX Pa3JHUHAX B MOBee-
HHH DaslesIfieMbIX KOMIMOHEHTOB NPU WX HENPEepbIBHOM Mepepac-
npeJieleHud MeXAy ABYMS KOHTAKTHDPYIOIUUMH (a3aMH, OAHA H3
KOTOPLIX HEMOABHXKHA, & Jpyrasi HMeeT MOCTOSIHHOE HanpaBlieHHe
JIBHXKEHHS.

[To mexanusmy, JiexallleMy B OCHOBE Da3/eJIeHHs, PA3JIHUAIOT
aacopOUHOHHYI0, pacnpeieHTeNbHYI0, HOHOOOMEHHYIO H HEKOTO-
pble Apyrue BHAbI Xpomartorpaduwu.

AncopGunonnas xpomarorpadus

B ocHoBe ancop6uHOHHOH Xpomarorpaduu JEXKHT HElpepbiB-
Hbli OGMEH XpOMAaToOrpadHpyeMbiM BELIECTBOM MEXKIY HENOABHX-
HOH (TBEpAOH HJH XHAKOH) H MOABHXKHOH (a3amu, 0GYCJOB-
JIEHHbIHl CylllecTBOBAHHEM HAa MOBEPXHOCTH pasfesna (a3 auHa-
MHYECKOrO pAaBHOBECHSI MEeXAy I[poleccaMH aAcop6uHH H Je-
COpOUHH XpoMaTOrpadHPyeMOro BeilecTBa, PacTBOPEHHOTO B
NOABUKHOH (ase.

Has s¢pdeKkTHBHOro pasieseHust peliaioiiee 3HaY€HHE HMeeT
noa6op KOMOHHAlLHH NOABHXKHOH H HenoABHXHOK ¢da3. Yawe
BCero AJsl Lejeidl aacop6uHOHHOH XxpomaTtorpadHH B KayecTBe
HEMOJBHXKHOH (pa3bl HCHOJB3YIOT TBEpAble COPGEHTH: NHAaTOMHT,
KPEMHHEBYI0 KHCJIOTY, KH3€/AbI'yp, CHJHKAare/b, OKHCb aJIOMHHHS,
4KTHBHPOBAHHbIH YroJib, MOJEKY/AsIpHble CHTA W pasJiMYHble MOJIH-
Mephl.

Ilpu noa6Gope XHAKOH MOABHKHOK (hDasbl PYKOBOLCTBYIOTCSI
3JI00TPONHBIM psiioM pactBopureneil mo Lllramio: rekcaH, rentas,
UHMKJIOTEKCaH, YeTHIPeXXJIOPHCThIA yriepon, GeH30J, XJA0popopM,
3¢up, 3THAaUETAT, NUPHIHH, AleTOH, 3TaHOJ, METaHOJ, BOJA.
PacTBopuTtesn B 3JI00TPONHOM PSILY PACHOJOXKEHB B MOpsIKe
BO3PACTaHHS TMOJSAPHOCTH (AH3/JEKTPHYECKOH NPOHHIIAEMOCTH).
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PacnpeneantenbHasi xpomarorpadus

B ocHOBe paclpeleJuTeNbHOH XpOMaTOrpaduH JEXHT npouecc
HEMpepLIBHOTO MepepacrhpefeeHHst XpOMaTorpapupyembix —Be-
HlecTB MeXAy ABYMA (azamu (NOABHXKHOH WM HEMONBHXKHOM),
NpHYEM 3TH BEILECTBA PAaCTBOPHMbI B KaxIOH H3 (a3.

OTHOILICHHEe PAaBHOBECHBIX KOHLEHTPALMi' PaCTBOPEHHOTO Be-
HIECTBA B KaXKOM M3 HaXOASIUIMXCHA B KOHTakre a3 B CTaTH-
YeCKHX YCJOBHAX MPH AaHHOH Temmeparype siBASIETCS NOCTOAHHORA
BEJMYHHON M HasbiBaercsi KO3Q(hHUHEHTOM paclpeieeHns.

TIpHMEHHTENbHO K XpOMAaTOrpaUueckuM mpoueccam Kospopu-
LMEHT pACIpe/leJIeHHsI BbICUHTHIBAETCS KaK OTHOIIEHHE KOHLEHT-
pauuH XpoMaTorpapHpyemMoro BeILECTBA B 6oJiee MOJSIPHOH (ase
K €ro KOHIEHTPAlHd B MEHEE TOJNAPHOH (ase:

Ecan GoJee nonsipHoi siBAsieTCA HeMoABHXKHasi ¢asa, Bo3pac-
Tau#e KO3((HIHEHTA pacrpefe/ieHHsi MPHBOJHT K YMEHbLIEHHIO
xpomarorpagnyeckoil MOJBHXKHOCTH BELlECTBA.

Honoo6menHas xpomarorpagus

B ocHOBe MOHOOGMeHHOH XxpomartorpadHn Jexur oGpaTHMas
XeMocopOLHsi HMOHOB AHAJIHU3HPYEMOro pAcTBOpPa HOHOTEHHBIMH
rpynnamu copGerta. O6paTumMbli o6MeH HOHaMH B CHCTeME COp-
6eHT — pacTBOpHTeNb MpPOTEKaeT B 3TOM cCiydae ¢ co6/1101eHHEM
CTEXHOMETPHUYECKHX OTHOIIEHHH.

B 3aBHCHMOCTH OT XapakTepa HOHOFEHHbIX TPYNI HOHOOGMEH-

o]

[R————

Cnocobul xpomarorpagHueckoro pasaejeHHsA

“XPOMaTOFpanH‘lECKOG pasjesieHHe NpH HCIOJb30BAHHH XKHI-
KOH NOABHKHOH (a3bi IPOBOJAT HAa KOJOHKAX, Gymare U B TOHKHX
cnosix cop6entoB. XpomartorpadHueckoe pasjesieHHe C HCHOJb30-
BaHMeM rasoo0pa3HON MOABHKHOH (pasbl MPOBOAAT HA KOJOHKAX.

XPOMATOTPA®HSA HA KOJIOHKAX

Ilpouecc xpomartorpagpuposanus, npoTekaowuii ¢ HCIOMbL3O-
BaHHeM COpGeHTa (WM TBEPLOrO HOCHTENs), TOMEIIEHHOTO B
UHITHHIPAYECKYIO KOJIOHKY, NMOJYYH/ Ha3BaHHe XpoMaTorpaduH Ha
KosoHkax. Ha kononkax Moxer GbiTb peaqn3oBaH J0GOH H3 OMH-

d OB OT0O DA3ACJICHHUA
nggm:lTorBa(?:[qeicxaﬂ KOJIOHKA npejcTaBjsieT co60H CTeKJsH-
10 TPYOKY, CHAGKEHHYIO Ha BBIXOAE KPAaHOM.
L_{\_}_{":rmsupyemuu npenapaT B BHJe PacTBOPa HJH CMECH C He-
60/bLIMM KOMHYECTBOM COPOEHTA MOMELLAIOT B XpoMmarorpaguue-
cKylo KoJioHKy cBepxy. Ilociie sToro uepes kosomKy ¢ onpenesnen-
HOH CKOPOCTbIO (0KOJIO 20 Kanesb B | MHH) NPONYCKAIOT MOABHK-
Hyl0 a3y, 4TO AOJXKHO NPHBOJHTB K PA3/EJEHHI0 XPOMATOrpadH-
PYeMOH CMeCH N0 [JIMHE KOJIOHKH Ha 6oJiee HJIH MeHee OTHaJeH-
Hble JIPYr OT ApYyTa 30HbI, COAEp)KalllHe WHAMBHIAYyaJbHbE Belile-
CTBa. JTH 30HBI NIEPEMELLAIOTCS MO COPGEHTY CO CKOPOCTBIO MeHb-
IWeHd CKOPOCTH TeueHHS MOABHKHOH (asel. DTO MNO3BOJISET AJISI
BBI/IEJIEHHS - OTAE/NbHBIX KOMIIOHEHTOB aHAJH3HPYeMOH CMeCH Hc-
MOJb30BATh 3JIIOEHTHHIH METOH, T. €. MPONYCKaTb MNOABHKHYIO
thasy uepes KOJNOHKY JO TeX MOp, MOKa pasle/jeHHble BellecTBa
He GYAyT 3/10upoBanbl U3 Hee. [Toc/le10BaTebHOCTD JIIOHPOBAHHS

[N

1hie cOpGeHTHL (MOMHTHL) DA3NeNsioTCs Ha KaTHOHOOGMEHHbIe

KATHOHHMTH) U aHHOHOOOMEHHbBIE (2HMOHHTHI) .
MaxkpoOMOJeKYaLl KATHOHUTOR CONEDXKAT KHUCJIOTHbBIE prﬂﬂbl

l'lal\}l\ll'ludl\,n_,vnul 3 R R LAV e R Ty g ~
pasaHYHOH CHJbI, TaKHe Kak cynbdorpynnsl, KapGOKCHIbHbIE H
OKCH(eHH/IbHBIE TPYMMbL.

MakpoMonekyibl aHHOHHTOB, Ha0GOpOT, WMEIOT B CBOEM CO-
cTaBe OCHOBHbIE TPYMMbi, HAMPHMEp ajlu(paTHYECKHE HIH apOMATH-
yecKHe aMHHOTPYMNIbl Pas3jHYHON CTeNeHH 3aMelleHHOCTH (BNIOTH
JI0 YETBEPTHYHBIX). .

B H-¢popme xaruosutel u B OH-dpopme aHHOHHTHI COOTBET-
CTBEHHO COJEpPXaT B CHOCOOHOM K OOMEHY COCTOSIHMM TOJBKO
MOHBI BOJIOPOJA MJIM THAPOKCHAA. B coseBbix ¢opMax MOHBI BOAO-
pona 3aMeHeHbl KaTHOHAMH METaJJIOB HJM OPTaHHYECKHX OCHOBA-
HHH, a AHHOHbI THAPOKCHJIA — aHHOHAMH KHCJOT.

[1puMeHeHHe MOHHMTOB [JISl LeJIH XPOMATOrPaHUECKOTO aHaJIH-
3a BO3MOXHO Kak B coJeBhix, Tak H B H- u OH-popmax.

B npakTuke HauGoJ€e YACTO HCMONB3YIT CHILHOKHCIBIE Ka-
rrounTsl KY-2, CIIB-3; cnabokuciabie kaThonntsl KB-4, KB-411-2;
CHJIBLHOOCHOBHBIE aHHOHHTH AB-16, AB-17 u cnaGoOCHOBE
anvonutl AH-2®, TM.
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OT[EJIbHBIX BEILECTB 3aBHCHT OT HX XpomaTorpagHyeckoil mop-
BHXHOCTH B JaHHBIX YCJOBHAX. DJ0aT COGHPAIOT MO (PAKIUAM..
fIpu HEOGXOAUMOCTH B XOfe SJIOMPOBAHHSI MOMKHO MEHSATH COCTAB
NOABHXHOH (pa3bl, yBeJHUHBAs ee MOAsIpHOCTb. BeulecTBa, comep-
JKaLIMeCcs B PA3JHYHbIX QPAKUHUAX 3/110aTa, MOTYT OBITH BbiJEJ€HbI
H OnpejiesieHHl KaueCTBEHHO M KOJIHYeCTBEHHO OGLIYHBIMH npenapa-
THBHBIMH H aHAJHUTHYECKHMH MeToAaMmH. [IpaMeHeHHe 3/I0€HTHOrO
MeTOJa [1eJ1aeT BO3MOXKHBIM MHOTOKPATHOE HCIIOJb30BAHHE XpOMa-
TOrpa¢HUeCKHX KOJIOHOK.

XpomarorpagupoBaHHe Ha KOJIOHKAaX yalle BCEro HCNOJNb3yeT-
Csl TIPH MPOBEJICHHH HOHOOOMEHHOH XpoMartorpadHu.

Ilns npoeenenHst HOHOOGMEHHOH XpoOMaTOrpaguH KOJOHKY 3a-
NOJIHAIIOT 3apaHee MOATOTOBJEHHOH HOHOOGMeHHOH cmousiod. Ecan
B YaCTHOH cTaTbe He yKa3aHo HHaue, 5—10 r uoHHTa (C pa3me-
pom yactuu 0,2—0,5 MM) momeraoT B cTakaH, 2—3 pasa npoMbI-

o
BAIOT BONOH Ranmunamnt = '
Ba0T BOACH. SankBalOT pPasBEACHHOH XJOPpHCTOBOAOPOAHOH KHTIO

o AL oy
TOH H Bunepmuaam l'IpPl nepuonuqecxom nepememnBaHuH 12 q,
NOCJie 4e€ro OTMbIBAKOT BOIAOH L0 GT‘pHﬂaTl’:‘:JIbHOﬁ pi‘:aiﬁiﬁﬁ Ha XJio-
PHIHL.
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B cayuae pa6oTbl ¢ AHHOHHTOM €ro JJst MepeBoia B OCHOBHYIO
¢opMy nocje OTMbIBKH OT XJIOPHCTOBOJOPOAHOH KHCJIOTBl BOAOH
sanuBaoT 5% pacTBopoM KapGoHaTa HaTpHs HIH 29% pacTBOpOM
eKOro HaTpa Ha 2 u (BO Bpemsi BbIAEPXKKH HEOOXOAHMO MEPHOLH-
yecxoe ﬂepemmnunanue): STy onepaluio NMOBTOPSIOT 1O noJqiyue-

HHSI OTPHILATENBHOM peaklMy CIHBaeMOro pacTBopa Ha XJIOpPHAbL
O6pa6oTKy pacTBOPOM IHEJIOUH CJeLyeT MPOH3BOAKTL B YCIOBHSIX,
HCKJAIOYAIOIIHMX MOIVIOLEHHe YTJIeKHCIO0ro ra3a U3 Bo3yxa.

TloAroToB/eH ble HORHTH NPOMLIBAIOT BOLOH U CJHBAIOT B KO-
JIOHKY, 3aMOJIHEHHYIO Ha 3/4 Bomoi. M36BITOK BOLBI C/AMBAIOT H3
KOJIOHKH 4Ep Kpan.—s—¢ b a—RY3b A Ayxa yna-
JIIIOT OCTOPOXKHBLIM BCTPHXHBAHHEM KOJOHKH HJIH OGPaTHbIM TOKOM
BOJZibl. 3aMOJHEHHYIO KOJOHKY IIPOMBIBAIOT 10 HEeUTpaJbHOH peak-
UMM, CJaeis 3a TeM, 4ToGbl COpPOEHT MOCTOSHHO HAXOAMJCA NOA
CIOeM JKHIKOCTH. EC/M HOHHT BCIUIBIBAET, Hajl €ro CJIOEM HeoGxo-
JAHMO TIOMECTMTb TAMNOH H3 CTEKJISHHOH BaThl.

XpomartorpapHpoBaHue NpoBOIAT, Nponyckas aHajn3upyeMbiit
pactBop uepe3 KoaoHKy. Ilpouecc 3aBepinaercsi MpOMbIBAHHEM
KOJIOHKH.

KonuuecTso MNPOAYKTOB HOHHOrO oOMeHa, cojepialileecd B
cMecH TIPOLIEALIETO Uepe3 KOJOHKY aHajlu3MpyeMoro pacTsopa H
TIPOMBIBOUHOM JKHIKOCTH, KBUBAJEHTHO KOJIHYECTBY aacop6upo-
BAHHBIX HAa KOJOHKE KAaTHOHOB HJIH AHHOHOB aHaJH3MPYEMOro
‘pactBopa. DTO NMO3BOJACT MPOBOAUTL KOJNHHECTBEHHBIC ONpELEaC-
HHS TPAMBIM THTPOBAHHEM MPOLYKTOB HOHHOTO ob6meHa. B cayuae
xpomaTtorpagHpoBaHHsi Ha HOHMTE, HaxoAsillHecs B H- wm
OH-¢opMe, NMPOAYKTH HOHHOTO OOMEHA THUTPYIOT COOTBETCTBEHHO

OCHOBHBIMH WJIH KHC/IbiMH THTpaHTaMH.

Kak npaBuio, BO3MOXHO MHOTOKPATHOE HCIOJb30BAHHE HOHO-
o6MenHO# xpoMaTorpaduueckoil KonoHkH. Ecan B 4aCTHOH CTaTbe
He yKa3aHO HHaue, PEreHepaluio KaTHOHHTOB M 2HHOHHTOB NOCJE
npoBefeHHs PSiAa ONpefeeHuii OCYLIECTBIAIOT, NPOMyCKan HEPes
KOJIOHKY COOTBETCTBEHHO 49, pacTBOp. XJIOPHCTOBOJOPONHOH KHC-
70Thl HaH 5% pactBop KapGomara HaTpus (295 pacTBOp €lKoro
narpa). [1o OKOHYAHHH NPOLECCA, KOTAA KOHUEHTPALHH pEreHe-

pupyoiiuero pacTBopa Ha BXOJ€ H BbIXOJ€ H3 KOJOHKH CTaHO-

BSITCS PaBHBLIMU, €€ NPOMbIBAIOT BOLOH 10 HelTpaJIbHOH PeaKLHH.

XPOMATOIPA®HUSI HA BYMATE

XpoMarorpaduueckni mpou
(UILTPOBANbHOH GyMarH INpH MepeMelleHHH M0 ee KaMuLiapam
H TMOBEPXHOCTH MOJBHXKHOH KUAKOA (pasbl, HA3LIBAETCST XpOMATO-
rpacduelt Ha Oymare.

HenonpuxHoil ¢asofi fBasiercs JAu60 cama 6ymara, sn6o Be-
ulecTBa, NpeABapHTeNbHO HAHECEHHbIE HA ee BOJIOKHA. Mexanusm
xpomaTtorpadun Ha Gymare GblBaeT pacrpelesuTebHBIM HJIH all-
cop6unonHbM. [lepeMenienne MOABHXKHOA (pasbl OCYUIECTBISETCS

98

HA JHCTE

JIHGO HCKIIOUMTENbHO MOA AeHcTBHEM KAMHJJISIPHBIX CHJI (BOCXO-
Asiuiast xpomarorpagus), JH60 noa AeACTBHEM KaNnHJISPHBIX CHJ
H CHJIbl TSIKECTH (HHCXOAsfillasi XxpomaTorpagus).

Ilpu xpomaTorpadHpoBaHHH aHANM3HPyEMbie BEILLECTBA 06pa-
3YIOT Ha Gymare KpyrJble HIH OBaJbHble NsATHA (30HbI). COBOKyN-
HOCTb NSTEH, NOJYYEHHBIX [PH XPOMaTOrpadHPOBAHHH JAHHOIO
aHaJIH3upyemMoro o6pasua, Ha3blBaeTcsi XpOMaTOrpaMMOH.

[ToaBHKHOCTH BEILIECTBA NPH XPOMATOrpapUPOBAHHH XapaKTe-

CPEeHUX CKOPOCTeH NepeMelieHHs BellecTBA M NOABHXKHOH (asb

onpejeJsieMble 3HaY€HHs R; 3aMeTHO BJHSIOT YCJIOBHS XpOMAaro-
rpagupoBanns. DBonee TOuHOM OUEHKOH XpoMaTOrpadHuecKoi
TNOABHXHOCTH, MaJiO YYBCTBHTENBHOH K BJHMSHHIO C/y4@HHBIX OT-
KJIOHEHHH B YCJOBHUSIX NPOBEJEHHS 3KCIEPHMEHTa, SBJISETCS BeJH-
4yuHa Rs, npeacTaBisiomasi co60il OTHOIIEHHe BeJHYHHBI R; on-
HOTO BeIlleCTBA K BEJHYMHE R; IPyroro BellecTBa, NPHHATOrO 3a
CTaHAapT. Qémqﬂo BbIOOD CTaHAapTa OCYLIECTBASIOT TakK, YTOGHI
BeIHYHHBl K, Jexaaun B npepenax 0,5—2. BennunHnl R; u R,
HCMOAB3YIOT [JIsl OPHEHTHPOBOYHOH HAEHTH(DHKAIHH BeLeCTB.
[NonaHHHOCTL OnpenessieTcst NPH OLHOBPEMEHHOM XPOMATorpadu-
POBAHHH Ha OXHOM JIHCTe OyMarH aHajJH3HPYeMOro H ayTeHTHY-
HOTO 06pasua OJHOro H TOro e BewlectBa. Ecau o6pasusl HaeH-
THUYHBI, COOTBETCTBYIOIIHE MM NSITHA HA XPOMATOrpaMMax HMeIoT
ONMHAKOBbIH BHI M paBHbie 3HaueHHsa R;. [ns uenn HAEHTHOH-
KallHH HHOraa uenecoo6pa3no xpomaTtorpadupoBath CMeCh paB-
HBIX KOJIMYECTB AHA/JH3HPYEMOrO H ayTEHTHYHOro o6pa3uoB AaH-
Horo memectea. Ha xpomarorpamme nomxno mabmonartses opHo
IATHO. YCJIOBHS XpoMaTorpagHpoBaHus cieiyeT NOAGHpaTh Tak
4TO6bl 3HauYeHUst Ry ObliH OTJAHYHBL OT O H |. ’
ITpu HcnBITaHHAX HA YHCTOTY MPHMECH H OCHOBHOE BEIIECTBO B
VenoBuay ynomMarnrnashunopnauna no
YCOACBHAX XpOMaTOrpapHpOBanna AO/IKHbI HMCTh pDasHbiC 3Hayc-
HHsL R;. TIpH 3TOM YCJIOBHH MOXHO CYAHTb O CTENIEHH YHMCTOTbI
aHAJIM3UPYEMOTO BEIIECTBA MO BeJHUHHE H HHTEHCHBHOCTH OKpac-
KH OOHapy>KHBAaeMbIX Ha Xpomartorpamme nsiteH npumecell. Co-
lepXKaHue NPHUMeCed MOXeT ObiTb ONpPEeAeNeHO MOMYKOJHYECTBEH-
HO. [l 3TOro0 Ha OLHOM JHCTe GyMard OJHOBPEMEHHO MOAYYaioT
XpOMAaToOrpaMMy ONpPEAEJEHHOTO KOJHYECTBA aHAJH3HPYEMOTO Be-
L[eCTBA M HECKOJIbKO XpoMarorpamm o6pasua onpeneasieMoi
NpHMecH (CBHAETeJsI), B3SATOrO B PA3JIHYHBIX, TOUHO OTMEPEHHBIX
kosnyecTBax. ConepxkaHue NpHUMeCH B aHaJdu3upyeMoMm obpasie
OLEHHBAIOT, CPABHHBAsL €€ NISITHO HAa XPOMATOTPaMMe MO COBOKYI-
HOCTH BEJIMUHHbI M HHTEHCHBHOCTH OKDAaCKH C MSATHAMH CBHIETeJsl.
Ilpu mocTaTOYHOM CXOACTBE NSITEH NPUMECH MO (OpME M OKpacKe
C IFTHAMH OCHOBHOIO BEIECTBA, B3SITOrO B TOM K€ KOJHYECTBE,
JONYCKAETCs UCMOJMb30BaHHE COOTBETCTBYIOIUIHX KOJHYECTB OCHOB-
HOro BeleCTBA B KayecTBe CBHAETeNeH npH Xpomarorpadupo-
BaHHU. KojuuecTBeHHOe oONpenejeHHe BELIECTB [10CJAE XpOMAaTo-
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rpa@HuyYecKoro pasfesNeHHsi NPOBOLHTCS JEHCHTOMETPHUYECKH He-
MOCpeICTBEHHO HAa XpOMAaTOrpamMMe JHOO MOCKE SJIOHPOBAHMS.
B mocnenHeM ciyuae MNSiTHA BBIPE3alOT H MOCjie HM3ME/IbYCHHS
M3BJIEKAIOT ONPEAEJAeMOe BellecTBo U3 Gymaru KaKuM-Ja1u60 Moj-
xonsiuuM  pacteopuresnem. Conepxanne aHa/JU3MpyeMoro Be-
L(eCTBA B H3BJEUYEHHH HJIH CYXOM OCTaTKe, MOCJ€ OTTOHKH pacTBO-

purens HAXONAT JI06bIM METOJOM, MPHIOAHBIM AJSA ONpeesICeHHA

CPEICTBEHHOe CONPHKOCHOBEHHE HAHECEHHBIX Ha JMHHIO CTapTa
BEILECTB C XKHAKOCTbIO, Haxonsllelcs B JOJ0UKe.

Ha npuroroBnennsie Takum o6pasom JHCTBl XpomaTtorpacu-
4YeCKOH Oymard, ecJH yKa3aHO B 4YacTHOH cTaTbe, HAHOCAT He-
NOoABMXHYIO ¢a3y. Jlas 3TOro COOTBETCTBYIOLIME TPYAHOJETydYHE
pacTBopuTen (PopMaMHA, NPONHAEHIVIMKO/Ab H T. I1.) CMEIIHBAIOT
C JIETKOJIETYUHMH DAaCTBOPHTEJNSAMH (OGBIYHO C METHJIOBBIM CIIHp-

MaJIbIX KOJHUECTB (CreKTpodoTOMETDHSA, mojsiporpadus H T. m.).

QOGopynoBaHUuE

Ilas nposemenust xpomarorpacduu Ha Oymare HCHOJB3YIOT
repMeTH3MpOBaHHble KaMepbl, H3rOTOBJICHHbIE M3 HHEPTHOIO Ma-
Tepuana. YacTo B KauecTBe Kamep HCNOJIbL3YIOT CTEK/SAHHbIE 6an-
KU, 3aKphIBAIOIHECs] NPHILIM(POBAHHOHN Kpbiiikoi. BHyTpH Kame-
pbl B BepXHell Hix HHXKHeH ee 4acTH [OMEIaIoT COCYA st NOA-
BHKHOH (asnl (JOA0UKY).

Jlogouka HOMKHA BMellaTbh oGbeM NOABHXHOH (paswl, aocTa-
TOUHBIA AJIs TIPOBEJeHHsi OJHOKPATHOTO XpOMATOrpapupoBaHHsl.
JlnuHa JIOLOYKHM [OJXKH4 [PeBbiliiaTh IIHPHHY JHCT2 XpOMATO-
rpaguueckoil 6ymaru. Kamepa n10/KHA 6biTb CHaGKeHa YCTPOH-
cTBaMH ISl 3aKpeIUIeHHsl JIHCTa xpomarorpacuyeckoii Gymary
B paboueM [OJIOXKEHHH H AJIs1 BBOAA B JIOJOUKY NOABHXKHOH (a3bl.

BHyTpeHHHe CTEHKH Kamepbl OOK/IajiblBaioT (PuJIbTPOBAJbHOH
6ymaroii, 4to cnoco6eTsyer GoJlee OGBLICTPOMY H TMOJIHOMY €€ Hachl-
[EHHIO MAapaMH PacTBOPHTe/NEH, NPHMEHAEMbIX NPH XpoMaTorpa-
¢upoBaHuH.

Moanrotroska a3 u GymarH

[Ip# NPUrOTOBJEHHH HECMEIHBAIOUWMHXCS CHCTEM PACTBODHTE-
Jnieil, COBMECTHO HCINOb3yeMblX MPH XpomaTorpadud B KauecTse
NOABHMHOM H HeNMOJBHKHOH (a3, HeOGXOAHMO OOECMETHTH uX
B3aHMHOE HACblILleHHe, HANpHMep, NyTeM BCTPAXHBAHHA B A€JH-
TeJIbHOH BOPOHKE.

duabTPOBANBHYIO GyMary HyXHOH MJIOTHOCTH KBaJU(HKALKH
«LJI XpoMmaTorpaduu» pa3pe3aloT B HANPABJIEHHH, MEPNEHIHKY-
JIIPHOM MJIM TapaJljleJlbHOM BOJIOKHAM, Ha JIHCTHI (mosock), mJIH-
HA KOTODBbIX NPHONH3HTEJIbHO paBHA BHICOTE KaMephl. [inpuna
STHX TIOJIOC MOXeT GbITh NPHOJAHIKEHHO ONpefeseHa no ¢opmyane:
A=3(K+1), rne A— wupuna nonocsl (cm), K — xoanuecrso
XpOMAarorpaMM Ha IoJjoce.

Ha kaxnoil nojoce Gymard njs 0603HAYEHHS MeCTa HaHece-
HHSE XpOMaTorpadupyeMmblx BeilecTB rpaQuTOBbIM KapaHIalloM
NPOBOAAT MPSAMYIO JIHHHIO, HA3BIBAEMYIO JIHHHEH cTapTa. Paccrosi-
HHe OT KOHIIA NoJochl GymMard 1O JIMHHH CTapTa BbiGHpaercs Tak,
410Gl NPH MOTPYXKEHHH GymMaru B JIOJOYKY HCKJIIOYAIOCh Heno-
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TOM) H B NOJYYEHHYIO CMeCb Ha [—2 ¢ norpyxaloT nojjexaliue
06pa6oTke JHCTH 6ymard. M36biToK cMecH ¢ MOBEPXHOCTH JIHCTOB
CHHUMAIOT, O0XHMAasi HX MEXIy ABYMS CJOSIMH (HIbTPOBANBHOM
Gymaru, nocje 4ero JeTyuHid KOMIOHEHT CMeCH YIaJsioT BbICYILIH-
BaHHEeM Ha BO3Jlyxe B TeueHue 15—20 MuH. ’
Ecau B xauectBe HenojBHKHOH (assl peKOMEHJOBAH BOLHBIH
pacTBOp HeJIeTYYHX BellecTB, To Gymary o6pa6GaTblBAalOT 3THM
pacTBOpOM, BBICYIUIHBAIOT, KAK YKAa3aHO Bhile, a mepejl XpoMaTo-
rpadupoBaHHeM BbIIEPKHBAIOT B Kamepe, coepxkamed napel
Boabl. Hanecenne Ha Gymary JIErKOJIETY4HX KOMIOHEHTOB HEMNOJ-
BHXHBIX (ha3 OCyIIeCTBASETCS] MyTeM BBHIAEPKHBAHHS €e B mapax
(asbl B KamMepe HemocpeACTBEHHO Mepel XpoMaTorpadHpoBaHHeM.

Metonuka xpomartorpadpurueckoro
pasanenenusn

Hucxopsamas xpomartorpadus

Ha nno xpomartorpadHuyeckodl Kamepnl moMeLialoT HENOJABHXK-
HYIO MJIH NOABMXKHYIO (pa3y B KOJIHUECTBE, JOCTAaTOYHOM AJs obpa-
30BaHHA cjos ry6uHo# 2,5 cM. Kamepy 3akpbiBaloT H OCTaBJAIOT
IJIs1 HacbllleHHs1 Ha 24 4 TpH 1MOCTOsIHHOM Temnepatype. B or-
AENBHHIX CTY4asiX, NpH HCMOML30BAHHH AOCTATCUHO JICTYUHX PacT-
BOpHTEJIEH, 3TO BpeMsl MOXeT GhiTb COKpAalleHO.

”PaCTBOpbl BEILECTB HAHGCAT HA JIHHHIO CTapTa MHKPOIHIeT-
KOH HJIM MHKPOLUMPHUEM Tak, YTOGbl pacCTOSTHHE MEXJy TOYKaMH
HaHeceHHsi OTAeJbHbIX NpoG Gbiio He meHee 3 cM. Eciin MHHH-
MaJlbHO HeoO6XOo4HMOe 115l IPOBeJIeHHs1 XpoMaTorpaHpOBaHHs Ko-
JIUYEeCTBO AHAJH3HPYEMOro pacTBopa MoOXeT o6pa3oBbIBaTb Ha
6yMare nsTHO, npeBbilaplee B auaMmerpe 10 MM, HaHecenue
NPOBOAAT B HECKOJbKO NMPHEMOB, NpeJoTBpallasi NyTeM NOACYIIH-
BaHHSl ype3MepHOe pacTeKaHHe NsiTHa Ha JHHHH cTapta. Ilocae
HaHeceHHsl PacTBOPOB AaHAJH3HPYEMbIX BeLeCTB H BbICHIXaHHs
06pa3oBaBIIUXCA NIPH 3TOM MNAATEH NoJjocy 6ymMarH 3akpemisiior B
pabouem MOJIOXKEHHHM B Kamepe M octaBasioT Ha 1'/2 u. B pa6o-
4eM IOJIOXKEHHH [oJioca XpomaTorpagHyeckod Gymard AOJIKHA
BHCETb BEPTHKA/IbHO TaK, YTOGB MEX/y €e BEPXHHM KOHLOM, IO-
TPYK€HHBIM B JIOJIOYKY, M JIHHHe#. crapra ObI JIHIIb OJHH, IO
BO3MOXHOCTH IJ1aBHbIH, neperu6. [1o OKOHYaHHH BbIAEPKKH HauH-
HAIOT XxpomarorpadupoBaHue, AJs uYero B JOLOYKY BJHBAIOT
noxBHXKHYWO ¢a3y. XpomarorpadupoaHue 06bIYHO 3aKAHUHBAIOT
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npH TNpHOJIHXKEHHH (poHTa noABHKHOM (a3bl K HHUXKHEMY KOHILY
nosocsl 6ymaru. Ec/iH B 4aCTHOH CTaThe HET crenuaNbHbIX yKa3a-

s,

HHWH, MOJOCY BBLIHUMAIOT H3 KaMepbi A BLICYILIMBAIOT Ha BO31YyXe,
’ B,

OTMETHB TPapHTOBLIM KapaHIalloM KOHEIHOE nojioxeHue ppoHTa
nopsHxKHON (paspl. [laTHA OTKPLIBAKOT KaK yKa3aHo B 4acCTHOH

cTaThe.

pasJIHUHBbIM, HO Yalile BCEro OH sBJsieTcsl aacopOuHoHHbIM. [lepe-
MellleHHe NOJABHXHOH (pa3bl B ¢joe cop6eHTa C LeJbl0 YIPOLIeHHsA
annaparypHoro 0o¢QOpMJIEHHSI Tpolecca XpomaTorpadHpoBaHus,
KaK NpaBHJO, OCYIUECTBJSICTCS BOCXOAALLHM METOAOM, T. €. Noj
JleACTBHEM KaIHJJIAPHBIX CHJI.

ITo cpaBHenHIo ¢ xpomarorpadueil Ha 6ymare xpomarorpagpus
B TOHKOM cJoe cOpOeHTa HWMeeT psi NPEeHMYHIeCTB, OCHOBHbIMH

Bocxoasimas xpomatorpadus

Jlsisi pOBeLEHHS Bocxoasimiedi xpomartorpaduu Ha Gymare Hc-
[OJb3YIOT KaMephl, B KOTOpBIX COCYIR (lofouKa) C TMOABHKHOU
ha3oil pacniosiaraetcsi B HHKHEH 4acTH WIH Ha JHe. IMosoca xpo-
martorpaduueckoi Gymars 3axpemniserca 8 BepXHeH 4acTH KaMephl
TaK, YTOOLl OGECIIEUHTh BO3MOKHOCTD MOrPYXEHHs HHKHETO KOH-
L@ MOJOCH B JONOUKY C NOJABHXHOH (asou. B paGouem noJoixe-
HUM TIOJOCH JIMHHSL CTapTa AOJKHA OTCTOATH OT MOBEPXHOCTH
nofBHKHOH (asbl Ha 2—3 CM. B ocrajibHOM mpHeMbl paGoThl NpPH
NPOBEIEHHH BOCXOASILLIEH xpomatorpaduu Ha Gymare He OTJIH-
4alTCcs OT ONMHCAHHbIX BhILIE.

O6pa6oTka XpoOMATOrpamm

Tlo okoHuaHWH XxpoMaTorpadMpOBaHHA NATHA BELLECTB HA
XPOMaTOrpaMMax OTKPHLIBAIOT NpH [POCMOTPE B BHIMMOM MWIH
yAbTPa(HONETOBOM CBETE. [Ipu HEOGXOAHMOCTH XpOMaTorpaMmy
IpeABapHTeJbHO 06paGaThiBaloT (nOrpy»KeHHeM HIH ONpbICKHBA-
HHeM) pacTBODOM PEaKTHBA, AAIOLLEro LBETHBIE peaxuHH C Xpo-
MaTorpadHpyeMbIMH BelECTBAMH.

B OTZe/bHbIX CiydasX MNsATHA OGHAPYXKHBAIOT NyTEM yCTAHOB
fennsi (paKTa YTHETeHHs MM CTHMY/IHPOBAHHA pocra GakrTepHi
B HEnocpeNCTBEHHO# GM30CTH OT MATHA MpH TIOMELIeHHH XpoMa-
TOFpaMMbl Ha HHOKYJIHPOBAHHYIO CDELy.

Tlast OGHApPYXEeHHbIX MATEH BbIYHCATIOT BETHIHHY R; no ypas-
HEHHIO:

a
Ri:T1

CTOSIHHE OT JIMHHH cTapra A0 ¢poHTa MOABHIKHOH ¢dasbi.

XPOMATOTPA®HSA B TOHKOM CJOE COPBEHTA

Xpomarorpaduueckuii npouecc, NpPOTEKAIOILHA NPH JIBHXKEHHH
[OJBHKHOR (asbl B TOHKOM cjloe copGenTa (HocuTens1), HAHECEH-
HOM Ha HHEDTHYIO NOBEPXHOCTb, HA3bIBAETCH xpomatorpaduei B
TOHKOM CJio€ copGeHTa.

HenonprxHO# (a3oil B JaHHOM Ciyyae sBJSIOTCS caM TBEp-
Bl copOeHT JUG0 BellecTsa, TIpe/BaPHTEIbHO Ha HEro HaHeceH-
Hble. MeXaHH3M XpOMaTOrpaQHuyeckoro pasjielleHusi MOXET ObITh
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H3 KOTODBIX SIBJSIOTCS: BbICOKAsl CKOPOCTb Ipolecca Xpomarorpa-
(HpOBaHHUS, BO3MOXKHOCTb HCMOJIb30BAHHSA B KAU€CTBE HEMOJBHX-
HbiX (a3 (HOCHTesNeH) pasHOOGPa3HBIX COPOEHTOB, a TAKKe CHJb-
HOKHCJIBIX, 1LEJOYHBIX HJIH HHBIX B3aHMOJeHACTBYIOLIHX ¢ Oymaroi
MOABHXHBIX ()a3 H KECTKHX MEeTOJOB OTKPHITHS MNATEH NyTeM 06-
MU RelIeCTRAMHU TIPH MOBbI-

LIEHHBIX TeMIepaTypax.
Ias xpomatorpa¢HpoBaHHsi MOTYT HCIOJb30BAaThCsl TOTOBbLIE
IJIaCTHHKH C 3aKpeIIeHHbIM cJoeM copOeHTa, BhilTyCKaeMmble

MPOMBILIVICHHOCTBIO, H IUIACTHHKH CO CIelHalbHO NPHIOTOBJIEH-
HbIM TOHKHM CJI0eM cop6eHTa.

[IpuroToBJennHe NAACTHHOK
C TOHKHM cJjaoeM copbenta

O6biuHo cyoi copbeHTa (yalie BCero CHJMKare/st WIH OKHCH
aMlOMHHHSl KBaJu(PUKALHH «IJsi XpoMmaTorpaguu») ¢ pasmMepoMm
yactul 150—200 mew (cuto Ne 61; TOCT 4403—67) nanocsar
Ha CTeKAfIHHble MaTOBbie MJACTHHKH mojaxoasiero pasmepa. las
3aKpemjIeHHs] CJ0si MPHMEHSIIOT 106aBKHM cy/abdara KailblHsA
CaSQOs-'/sH:O (runca) uau xpaxmana. Hanecenme cx
OCYLLECTBJAATHCS CJAEAYIOIHMH Croco6aMu.

Cnoco6 1. [las nosydeHusi 3aKpemnjieHHOro cjof copGenta
TONWHMHOH 0Koso 200—300 MKM ¢ momaasio 100 cM® 2 © cuin-
Kareis MJH OKHCH ajiomuuus (150—200 mew) u 0,1 r rumca
pacTHpaioT ¢ 5 Ma Boabl B ¢ap¢opoBofi cTynke A0 06pasoBaHHs
OAHOPOLHOM KHAKOH Macchl, KOTOPYIO HeMeUIEHHO BbUIHBAIOT Ha
rOPU30HTAJBHO PACHONIOKEHHbIe, TIATeNbHO BbIMbITbiE CTEKJSH-
Hble TJIACTHHKH BBHIGpaHHOro pasmepa. Maccy pa3paBHHBAIOT
[IIATeIeM M TOJYYEHHbIH TakuM 06pa3oM CJOH CywaT MpH KOM-
HATHOH TeMmIlepaType, NPeJOXPaHsisi OT BO3MOKHbBIX MEXAHHUECKHX
U XHMH4YecKHX 3arpsisHeHnil. Ecaiu B uacTHOH cTaTbe HE YKasaHo
MHaue, IVIACTHHKM AKTHBMPYIOT B CyliMjibHOM wkady npu 120°C
B Teuehue | u. [OTOBBIE NMJIACTHHKH C TOHKHM CJOeM cop6eHTa
XPaHAT B 3KCHKATOpDE Haj CHJHKareseM HJH XJOPHIAOM KalbLHA.

Mpumeuanne Jas noayuedus ciaost Toaumuxoit okoto 100—150 mkm
HAHOCCHHC YKAG3BHHOTO BULUNC KCAHYECTBZ Macch NPOBCAST H2 MIACTHHKH ¢ of-
2

ueit mirowansio 200 em®.

Cunoco6 2. [lns nonyyeHus 3aKpemyieHHOTO CJios1 copOeHTa

J Sdrptel

TOMUIMHOH B HECKOJBKO AECATKOB MHKPOH 2-—3 I THICA PacTH-
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pawoT B crynke B 40 M MeTHaoBoro cnupra. B cycnensuio rumca,
NpPOOJKas pacTHpaHHe, 106aBAsOT 40 I CHIHKAare/as HIH OKHCH
amomunus (200—400 meu) u 140 ma xJjopodopma. Ioayuennyio
cycneﬂsmo copGenTa 3 pacuera 4,5 Ma Ha 100 cm® nosepxHOCTH

pacroJioKeHHble TOPH3OHTAJbHO. [l1acTHHKHM, €c/H B 4acCTHOH
cTaTbé He YKa3aHo HHaue, cyliaT Ha Bo3jyXe B TeyeHue 10—
15 muH.

Cycnenaun co HAIOT B KON62aX ¢ npuTepToll npos-
KOH, THiaTeJbHO 5aJ1TblBaﬂ nepej yrIOTpeéneHueM

Cnoco6 3. [Ins nNPHroTOBJEHHS HE3AKPEMJEHHOro CJ0s
cop6GeHTa MOCJEIHHH HACHINAIOT HA FOPU3OHTAJIBHO PACIOJIOXKEH-
HO€ MaTOBOE CTEeKJIO H Pa3paBHHBAIOT A0 MOJYYEHHS CJOSI TOJLIH-

HO#l 1—2 MM BajJiMKOM H3 HepiKaBeoolle#d cTajH gHamMeTpoM 6—

OTMEUAIOT N0JIOXKeHHe (POHTA H OTKPHIBAIOT NsiTHA XpOMAaTorpa-
¢bupoBaBLINXCS BEIIECTB, Kak YKAa3aHO B COOTBETCTBYIOUIEH
yacTHOH cratbe. ONpbICKHBaHHE He3aKpPeMJieHHOro cJosi copGeHTa
nposoum HEME/LIEHHO rocJ1e 3aBep1uerm Hpouecca xpomaTorpa-

TaThl xpoma'rorpaqmponanuﬂ OLIEHHBAIOT, KaK OIHCaHO B pasne.'le
«XpoMarorpagus Ha 6GyMare» HacTOSIHIEH CTaTbH.

CTMELLHAJIbHBIE NPHEMbI XPOMATOIPA®UH HA BYMATE
H B TOHKOM CJIOE COPBEHTA

[lpy He06XOAHMOCTH JOCTHFHYTb Jy4lIEero pasiejeHust aHajlH-
3HPYeMbIX cMecell BelleCTB MeTOJaMH xpomatorpaduu Ha Gymare
H B TOHKOM cJoe cOp6eHTa MOXXHO MpPHMEHSIThb CleluHasbHble

A Hd OUOHX KOHIdX. ,L"l,ldd'
METp YTOJILleHHs] NOJIKEH MNpeBbillaTh Ha 2—4 MM AMaMeTp Ba-
JMKa (COOTBETCTBEHHO MpeanoJaraeMoil ToJuHHe cios). [aunHa
cpeiHell 4acTH BajJHKa NOJKHA ObThb Ha 20—30 MM MeHbile M-
PHHBl CTEKJa, Ha KOTOpPOe HAHOCHTCA CJOH copberra. Bmecrto
MEeTa/VIHYECKOTO BaJIHKA MOXKHO HCNOJb30BaTb CTEKJSHHYIO MNa-
JIOUKY C HaJeThIMH Ha KOHUBI KYCKAMH PE3HHOBOH HJIH MOJIH3THIE-
HOBOM TPYGKH, HMelolell MOLXOASLLYIO TOJNIINHHY CTeHKH H JAHa-
MeTp.

) MeTtoaunka
xpomMatorpadHuecKOoro pasaeieHus

Jlna pasjgeneHHs] BellecTB ME€TOJOM XPOMAaToOTDa-
GHH B TOHKOM CcJoOe LupucHTa HCNIOJb3YIOT XpOMaTtorpa-
(HuecKHe Kamephl Moaxoisiuiero pa3mepa. Ha auo xamepnl HaJju-
BAIOT MOABHKHYIO a3y B KOJHUECTBE, IOCTATOYHOM AJIsf 06pa3o-
BaHHs C/I0S TYGHHOH 0,5 M, Kamepy 3aKphHIBAIOT H BBUIEDKH-
BAIOT /51 HACbILEHHst mapaMH pacTBopHTesell 30—60 mun. CreH-

"KM Kamepbl JJs IOJHOTbl HAcCHIIEHHA MOXHO OOKJaabBaTh
¢dunbrpoBanbHoit Gymarofi. AHaJH3HpyeMblii pacTBOp HaHOCAT
MUKDOMHIIETKOH HIH MHKPOLINPHLEM Ha JIHHHIO cCTapTa, NPOBEJeH-
HYI0 Ha PAacCTOSIHHH 2—3 CM OT HHXXHEro Kpasi IJIaCTHHKH, Tak,
4yTOGbl OSITHA 06PA3LOB OTCTOSJIH APYr OT APYra H OT KpPaep cJos
copbenta He MeHee ueM Ha 2 cm. HexenareabHoe pacrekanue
MsITeH aHaJM3HPyeMblX P06 NPH HAHECEHHH NpPeJOTBpAallaioT my-
TeM MEePHOJHYECKOTO MOACYIIHBAHHA.

ITocnie OKOHUATENLHOrQ BLICRIXAHUS HAHECEeHHLIX HA JIHHKIO
cTapTa NST€H MIACTHHKY BHOCAT B Kamepy. Huxnuii kpait naa-
CTHHKH [IPH 3TOM JOJKeH MOIPY3HTbCSl B MOJABHXKHYIO ¢a3y Ha
0,5—1 cm.

[l1acTHHKH ¢ 3aKpelvieHHBIM cJoeM copOeHTa pacnosaaraiT
non yriaom 60—90°, a NJIACTHHKH C He3aKpelJieHHbIM CJoeM
cop6enra — mox yriom 15—20° k nosepxHocTH xuiakocti. Koraa
¢pont pactBopHTeas npoiger 10—15 cM, naacTHHKY BLIHHMAIOT,
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TIpHEMBl XpOMaTOrpaMpOBaHH — HOBTOPHOE H ABYXMEPHOE.

[ToBTOpHOE XpOoMaTOrpadupoBaHHE 3aKJIOYAETCH B TOM, 4TO
nocJje 3aBeplleHHsi I1€PBOr0 XpoMaTtorpadUpoOBaHHS MJACTHHKY
HJIH 6GyMary BbICYILIHBAIOT K NOJBEpraloT HOBTOPHOMY MpOMycCKa-
HHIO TOH K€ HJIH HHOH NMOABHXHOH (a3bl B TOM XKe HalpaBJEeHHH.

IIpn nByxmepHoM Xxpomartorpa¢HMpoBaHHH MNOBTOPHOE MPO-
NycKaHHe TOH XKe HWJIH HHOH MNOABHXKHOH (pa3bl OCYLIECTBJSIOT B
HanpasJ/ICHHH, NEPMNeHAHKYJISADHOM HaNnpaBJeHHI0O MNepBOHAUYadb-
HOrO ABHXKeHwusi. J[ByXMepHOe XpoMaTorpagHpOBaHHE LENECO06-
pasHO OCYILECTBJAATb Ha KBAAPaTHbIX MJACTHHKAX MJH JHCTaX
Gymaru. AHanxsupyemast npo6a NMpH 3TOM HAHOCHTCS Ha JAHaro-
HaJib KBajpara BOJIH3H OJHOIO M3 €ro yrjoB.

JByxmepHyio xpomaTorpaqmlo C HCIIO/Ib30BAHHEM OJHOH H TOH
e NOABHKHCH $ashi 4acTo NPHMEHAIOT AJA NPOBEPKH yCTOHUH-
BOCTH BELIECTB B YCJIOBHSIX XpoMarorpa@upoBaHHs. YCTOHUMBbIE
BelllecTBa 06pasyloT NATHA, JeXallHe TOJbKO Ha JHAroHaju
MJIACTHHKH HJH JIHCTa OyMarH.

Fazosas xpomartorpadus

[asoBasi xpomatorpadusi — 310 xpomarorpadusi, B KOTOPO#
NoABHKHAs (a3a HAXOLHTCS B COCTOSIHHH rasa wiu mapa. B ¢ap-
MalleBTHYECKOM aHalH3e HAaXOAHT NPHMEHeHHe KakK ra30oxXHAKOCT-
Hasi, TaK H ra3oaacopOUHOHHAS xpoma'rorpaqmsl B rasoxuiakoct-
HOH Xxpomartorpaduu HeNONBHXKHOH ()asoil CHAYKHT KHIKOCTb,
HaHeCeHHas! Ha TBeplIblH HOCHTeJIb, B ra30aACOPOUHOHHON Xpoma-
TOrpaMy HeNoABHXHOA (a30H CIYKHT TBEpAoin aacopGeHT.
B nanbHeiiniem TBepAb HOCHTE/Nb C HAHECEHHOH HA HEro XHIAKOH
¢a3oil B aacop6eHT GyiyT 0603HaYaThCA TEPMHHOM «COPOEHT».
Anasu3upyeMble BelieCTBAa BBOAATCHA B MOTOK Ta3a-HOCUTENs, Hena-
pSlOTCA H B Napoo6pa3sHOM COCTOSIHHM MPOXOAAT 4Y€Pe3 KOJOHKY
¢ copGeHTOM, pacnpeneisisicb B pe3y/ibraTe MHOTOKPAaTHOrO MOBTO-
PEHHSl AKTOB COPOLMH WM AECOPOLHH MeXIy Ta3oBOA H XKHIKOW
HaIH ras3oBoii M TBepaoi (asamu. OrTHOLIeHHE KOJHUYECTBa Be-
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11leCTBa B HEMOABHXKHOH ¢pa3e K KOJHYECTBY BELLIECTBA B IOJABHXK-
HOH (ase npencrabisieT co6oH KO3DMHUHEHT pacrpenesnenss,
KOTOpHIH, B UYacTHOCTH, 3aBHCHT OT [IPHPOABI PAacCTBOPEHHOrO
BellecTBA M KOJHYECTBA HEMOABHXKHOH (pasbl.

Pasnesiennble BellecTBa 3JIOMPYIOTCS U3 XpPOMATOrpaHUecKo
KOJIOHKH TOTOKOM Ta3a-HOCHTEJsl, PETHCTPHPYIOTCA IETEKTOPOM H
(HKCHPYIOTCA HA XpoMaTtorpaMme B BHJE NHKOB. [losyuednas

n=5545 ( —L) 2
\ nos/

rae | — BpeMmsl yJepKHBaHHsS BelEeCTBa, BHIPaXKEHHOE B €JHHH-
1ax JJIMHbI JHarpaMMHOHN JIeHThl (Hanpumep, MM); Mos — LIMPHHA
xpoMaTorpagHueckoro NHKa, H3MepeHHasl Ha MOJIOBHHE €ro BhbICO-
Thl H BBIDAXXEHHAA B T€X XK€ eJHHHLaX, YTO H pacCTOSIHHE yJIep-

URAHUST

XpOMAaTorpaMMa CJIy>KHT OCHOBOH AJISi KAYECTBEHHOTO H KOJIHYEeCT-
BEHHOTO aHa/iM3a cMecH BewlecTB. MeTox rasoBol Xxpomarorpa-
¢$HH npHMeHsieTCs JJISl aHaJH3a JIeTYYHX BElLEeCTB JIHGO BellecTs,
KOTODbI€ MOTYT OHITh MNepeRefieHh B NeTyuYHe ¢ TNOMOILILIO cre-
IIHaJbHbIX TPHEMOB H YCTPOHCTB B napooﬁpasﬂoe COCTOsIHHe.

l'asoBbifi xpomaTorpag COCTOMT H3 CHCTEM: H3MEDPEHHSI H pe-
FYJIHDOBAHHSA CKOPOCTH MOTOKA ra3a-HOCHTEeNS] H BCHOMOraTesb-
HBIX TrasoB (AJsf JeTeKTopa); BBOAa MpOGbI aHANH3UPYEMOTO
obpasua; rasoxpoMatrorpaHueckHx KOJOHOK, a TaKKe CHCTeM
NeTEeKTHPOBAHHS, perucTpauuu (u o6paGoTKH) Xpomartorpaduue-
CKOH MH(GOPMaUHH; TEPMOCTATHPOBAHHUS H KOHTPOJS TeMIIepaTy-
pbl KOJIOHOK, JIETeKTOpa H CHCTeMbl BBOAA NPOG.

l'as-Hocuresb moctynaer B xpomarorpag H3 GajsnoHa uepes
penykrop. OObIUHO B KauecTBe ra3a-HOCHTENs MPHUMEHSIIOT TeJHi,
asgot, aprod. Ilpu pa6ore ¢ HETEKTOPOM MO TEMJIONPOBOAHOCTH
NpeANnoYTHTENbHEE reqiHi, TaK Kak OH obecrneydBaeT MaKCHMaJb-
HYIO YyBCTBHTEJIbHOCTb JeTeKTopa 6J1arofapsi BhICOKOH TemJonpo-
BOJIHOCTH MO CPaBHEHHIO ¢ GOJIbIUIMHCTBOM OpPraHHUYECKHX COeIH-
HeHHH.

Cucrema BBoZa nmpoGbi aHAJIH3HPYEMOro o6pas3ua Oo6GHYHO CO-
CTOMT H3 HCNApuTeJss M MeMOpaHbl H3 TEePMOCTOHKOH pe3HHBI,
KOTOpasi mpokaJjbiBaeTca npu BBoJe Nnpo6el. Hekotopbie xpomaro-
rpadb cHaGXeHbl TAaKXKe CrelHaNbHbIMU [03aTOPAMH NI BBOAA
ra3006paaub1x H TBEpAbIX BELIECTB. Aﬂaﬂuanpyemue BellecTBa
MOCTYyNaKT B KOJOHKY B Napoo6pa3HOM COCTOSIHHH, MO3TOMY
TemnepaTypa HCrnapuTessi JOJKHa 06eCleyHTb BO3MOKHO GbICTPoe

wua nnnfALr nnon v
HCnapeHHe XoMmnoHentos npoful. MKuakue npoful BBCGAAT B Xpo-

martorpad mukpounpuueM. O6beM BBOLHMOH NPOGHI 3aBUCHUT OT
THIA JETEKTOPA, KOJIHUECTBA HENOABHXKHOH XMAKOH ¢asbl u AHa-
MeTpa KOJIOHKH. OGBIYHO /151 HACafAOYHOH aHaAJHTHUECKOH KOJIOH-
KA 06beM npobbl Xuiakoctu cocrasisier 0,1—1 mka, a raza — or
0,5 no 5 ma.

["asoxpomarorpaguueckasi KOJOHKa npejcrasisieT coG6o# npsi-
MYIO, CHpaJbHYI0 Hau U-06pasHyio TpyOKy, OObIYHO H3rOTOBJIEH-
HYIO H3 HepXaBelollel CTaJH WIH CTEKJa C BHYTPEHHHM AHaMer-
pom ot 0,6 10 5 mm. HanGone€ yacTo HCHONB3YIOTCA KOJOHKH
MMHOH 1—3 M.

A dexTHBHOCTb razoxpomarorpadHyeckol KOJOHKH 7, Xapak-
TepHU3yiollasd CTefeHb PAaCIHHPEHHsI 30Hbl ONpeJeJsieMOro Belile-
CTBa Ha BLIXOJE rasoxpomarorpadHuyeckoH KOJIOHKH, ONpelesisieT-
ca no dopmyJe:
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UBaHHst:
Cremenb rasoxXpoMartorpagHyecKoro pasje/eHusi BeulecTB R
onpefeasioT Mo hopmyJe:
Al
Wos(1) + Mos@)

rae Al — pa3HOCTb pacCTOSIHHH BpeMeH YAepXHBaHHs pasfieisie-
MBIX BeltecTB 1 u 2.

TeMnepatypa KOJIOHKH [AO/MXKHA o6ecneudBaTb ONTHMAJbHOE
pasjieJieHHe KOMIIOHEHTOB CMeCcH npn JIOCTATOYHO KOPOTKOM Bpe-
MEHH aHaJ/u3a.

[ast aHaausa cmecel C LIHPDOKHM JAHana3oHOM TeMieparyp
KHIIEHHs] KOMIIOHEHTOB LeJeCO00Pa3HO MPHUMEHATb Ta3oByl0 Xpo-
MaTtorpad)Hio ¢ IPOorpaMMHpPOBAHHEM TeMNepaTyphl JHGO rasoByio
xpomarorpagHio ¢ nporpaMMHpPOBAHHEM PacXoja rasa-HOCHTess,
Ju60 coyeTaHHe 3THX BHAOB rasoBOH xpoMarorpagu.

Teepablil HOCHTENb CJOYKHT IJIfl yAEP:KAHHA TOHKOH PaBHO-
MEepHOH IJIEHKH HEeMOIBHKHOH XHIAKOH (hasbl, €ro MNOBEPXHOCTb
JoMXHa ofecneuMBaTh AOCTaToyHoe pasaenenne. OH  joJKeH
HUMeTb JOCTATOYHYI0 MEXaHHUECKYIO NMPOYHOCTb H GBbITh HHEPTHBIM
KaK M0 OTHOLIEHHIO K aHaJ/H3HpyeMbIM BellecTBaM, TaK H K XHI-
Kol (ase. B kayecTBe TBepJAbIX HOCHTeJeH NMPHMEHSIOT MaTepua-
Jbl HA OCHOBe KPeMHe3eMa — [HAaTOMHTA WJH KH3eJbrypa (Hampu-

chepcXpoMbl, XPOMAaTOHBl, Xe30cepbl, nnnwrm\~ rh'rnnvrnp-
MEp, C(PepoxXpoMbl, XpOMAaTOHH, opb

POMHBIX NMOJHMEpOB (HampHMep, TedJIoH, HOJIHXPOM) nonucmpo»
Ja ¥ CONOJIHMEpPOB CTHpOJa H JHBHHHJAOGEH30J1a (no;mcopGH)
B oTmenbHBIX cayyasix B KauecTBe TBEPAbIX HOCHTeNeH MOTyT
HCIO0J/Ib30BATbCS KPHCTA/JIbI HEKOTOPBIX COJIeH (Hanpumep, XJOpH-
da HaTpus), CTEKJAHHble LIADHKH M rpaduTHpPOBaHHas caxa
(kap6oxpom). HanGosee uacto ucnojb3yeMmbli pasmep uacTHIL
tBeproro Hocurensi ot 0,1 go 0,5 mm. B 3aBHcuMOCTH OT 3ajay
aHanu3a CBOMCTBA HOCHTENEH MOXKHO H3MeHSIThb 06paGoTKOH ux
KHCJOTAaMH HJIH LIe0YaMH, & TaKXe CHIaHH3UPOBAHHEM.

HenonBrxHuas xkuakast ¢pasa npeacrapiser co60d, Kak NMpaBH-
J10, BBICOKOKHIISIIYIO X HAKOCTh., B KauecTBe >XKHIKO#H (pasbl oOblu-
HO NPUMEHAIOT: HHIMBHAYyaJbHbIE YIVIEBOAOPOJbl HJH HX CMECH,
HanpuMep Ba3eJHHOBOE MACJIO, alTHe30HbI; CHIOKCAHOBbIE MOJIHMe-
pbl Ge3 OYHKIHOHAJBHBIX IPYIN; CHOXKHbE 3QUDB H MONHIPUPHL
npoctbie 3Hpbl; MOJHGEHHJbl;, aMHIbl; CHJIOKCAHOBblE MOJHMEpHI
C MPHBUTHIMH HHTPHJIbHBIMH HJH TajlOT€HaJKH/JAbHbBIMH TPYNIAMH;
O[JHO- ¥ MHOTOATOMHBIE CIHPTHI; MOJHIVIHKOJH; AMHHBI; XKHDHbIE
KHCJIOTH H T. A.
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[Tepes. paboTOil ¢ HOBOH KOJOHKOH ee CJelyeT KOHIHIUHOHH- CPEACTBEHHO TNOC/e aHaJH3a HccjelyeMoro o6pasua B HAEHTHY-

poBaThb MPH TeMIepaType, Kak NpaBuio, Ha 10—30°C npesbimiato- HBIX YCJIOBHSIX NPOBOAAT Xpomatorpa¢upoBaHHE BELUECTB, MNpH-
et pabouyio TemnepaTypy, B TOKE rasa-HoCHTeasd B TeueHHe I CYTCTBHE KOTOPHIX B Hccaefyemoil npoGe BepositTHo. CoBnajenue
HECKOJIbKHX 4acoB. BaXKHO C/eIHTb 3a TeM, uToObl TeMNepaTypa BpEMEH YASpKHBaHHS JIC6OTC M3 KOMIICHEHTOB aHaNHaupyeMmol
TepMOCTaTa KOJOHKH He [MpeBbilliana TEeMIepaTypHOTo npesaesa npo6bl H BEHECTBA-CBHJETE/SI MOXET CJHYXHThb J0Ka3aTelbCTBOM
npHUMeHeHHs JaHHOH ¢asbl. HAEHTHYHOCTH OGOHX BelllecTB. MOXHO BBECTH BeElIECTBO-CBHAE-

Kak mnpaBwIO, HENOABHXKHAS KHMIKaS (daza HaHOCHTCS HA TeJb NPSIMO B aHaJu3Hpyemblii o6pasen. B 3ToM ciayuae Kpure-
TBEpAbIH HOCHTEJIb B KOJIHUECTBe 1—20% ot ero macchl, Haubosee pHEM HIEHTHYHOCTH CJY2KHT YBeJIHYEHHEe COOTBETCTBYIOLLEro ITHKa
4aCTO MCMOJBb3YIOTCA KOJIOHKH C COJepXKaHHeM XKHIKOH ¢asnl 10 Ha xpomatorpaMmme. TIOCKOJNbKY COEAMHEHHS Pa3JIHUHOH CTPYK-
5—109 ot macchl TBEpAOro HOCHTEJsI. Hanecenne xuako# dasbi Typbl MOTYT HMeTb COBMajalollHe BpemeHa ylepXuBaHHsi (yiep-
Ha HOCHMTeJb OCYIUECTBJSeTCA H3 €e pacTBopa B TMOAXOASLIEM ‘ KHBaeMble 06beMbl), AJsi Gojblued 1OCTOBEPHOCTH MPOBOAMMOM
pactpopurene. CyIIECTBYeT HECKOJIbKO METOLOB HAHECEHHs XKHI- MAEHTH(DHUKALMH XpOMaTOrpaMMbl aHaJiH3HpyeMoro obpa3ua u Be-
KOl a3bl, H3 KOTOPbIX MNPEANOUTHTEJbHEE MOJb30BATLCA HaH- LLLeCTB-CBHIeTeJIeH AOJKHbl GbITb CHATbl MUHHMYM Ha JBYX KOJIOH-
‘6oJsiee BOCMIPOH3BOAHMBIMH METOJAMH YINapHBaHHs pacTBOpa NpH KaXx C HEMOJABHXKHBIMH KHIKHMH ¢asaMd, OTJIHYAIOUIMUMHUCS IO
nepeMemiBaHii B (aphopoBoil yallke WIH yAaJeHHS pacTBOPH- MOJSAPHOCTH.

TeJs B POTALHOHHOM BAaKyyMHOM HCIapuTene. Jas HaeHTHGHKALWH BeleCTB MO METOAY OTHOCHTEJIbHBIX

Jins obecneuenusi BbICOKOH 3((EKTUBHOCTH Pa3[eJeHHUs MpH- yAepXKUBaHUA NPOBOAAT aHa/Mu3 00pasua B YCJIOBHSAX, YKAa3aHHBIX
MEHSI0T KaMHUIAPHYI0 rasoBylo Xpomarorpaguio, B KOTOpOH He- B KOHKDETHOH MeTOHdHKe, NpHUYeM MpeJBapHTE]bHO K NpoGe mpH-
NOABHXKHAS KHLKas (asa HaHECeHa B BHJE TOHKOH IJIEHKH He- 6aBJsiiOT ONpejfesieHHOE KOJHYeCTBO YKa3aHHOTO B MeTOJHKe
[I0CPEJICTBEHHO Ha BHYTPEHHIOIO MOBEPXHOCTb KalHaAsipa. Jlnuua pellecTBa cpasHenusi. OTHOCHTeNbHOE ylepxKuBaHHe (%) ompefe-
KaNHJISPHBIX KOJIOHOK OBbI4HO cocTaBaster ot 10 10 i00 M, BHYT- Jasierca no Gopmyiie:
pennuit tuamerp — ot 0,1 1o 0,6 mwm. —

ABTOMATHUECKAasi CHCTEMAa H3MEpEHHsi, DerucTpaundu H o6pa- = TR
6oTKK xpoMarorpagryeckoil MH(OPMAUHH BKIOYAET B cebsi ge- @

TEKTOp, 3J1€KTPOHHbBE YCTPOHCTBA YCHJEHHS, CaMOMHUINYLHHA H3Me- rie fr — BpeMsi razoxpomMatorpaduueckoro yAepKHBAHUA aHAJIH-
pUTEJIbHEIR IPHOOp ¥ MHTErpaTop. 3HPYEMOrO BEUIeCTBA; fr,, — BPEMs ylepKHUBaHHS BEIIECTB Cpas-

HauGosiee uacTo NMPUMEHSIOT AETEKTOP MO TEMJONPOBOJHOCTH HeHHA; fo — BPEMS YAepXKHBaHHA HecOpOMPYIOILErocs BellecTBa.

H nyiaMeHHO-HOHU3alLHOHHbIH. [leficTBHE jAeTeKTOpa MO TEmIonpo- KoauuecTBeHHblH aHaau3. KojxuecTBeHHbIH aHAJH3 MPOBOAAT
BOJHOCTH OCHOBAHO Ha W3MEHEHHM TEMJIONPOBOXHOCTH rasa-HOCH- C yu4eToM H3MepeHHs [apaMeTpoB NHKOB BEIIECTB Ha XpoMaro-
TeJist B NPUCYTCTBHH APYruX peiiects. O Xxapakrepuayercsi 6oJib- rpammax. [lpakTHuecky HCIONb3YIOT ABa NMapaMerpa MUKOB: IJIO-
mo# yHHBepCaJIbHOCTblO, TaK KakK 4YBCTBHTE/IEH NPaKTHYE€CKH KO 1ajab HJH BLICOTY. Hau6oaee uyacto NpUMeHsieMbIM MapaMeTpoM
BCEM JieTydnM OpTraHHYECKHM COCAHHEHHSIM. [leiticTBre OHojiee — ABJfAC q TAOLLAND THKA.
YYBCTBUTEJILHOTO MIAMEHHO-HOHH3ALHOHHOTO €TEKTOPA OCHOBAHO Ilnhowlagy NHKOB Ha XpoMaTtorpamMme OMNpPeNe/siioT OAHHM H3
Ha H3MEepeHHH TOKA HacblLeHHsl HOHH3HPOBAHHOW ras’oBOH CMECH CJIeYIOIIUX COCO6OB: YMHOKEHHEM BHICOTH NuKa () Ha ero wWH-
B 3aBHCHMOCTH OT €€ COCTaBa. ,U,eTeKTOp YYBCTBHTEJIEH K OpraHu- pHHY (UO,E)) H3MEPEHHYIO Ha I0JIOBHHE €ro BBICOTHI; MJAaHHMeET-
UecKHM COEIMHEHWAM M HedyBCTBHTEJeH K mapam Boibl. Kpowme PHpOBaHHEM; C NIOMOLLBIO HHTerpatopa. B ¢Bfi3u ¢ TeM 4TO 4yB-
5THX JBYX [IeTEKTOPOB, B ra30XpOMATOrpadpHyeckoM aHanuse Je- CTBHTEJBHOCTb AETEKTOPDOB MO OTHOLIEHHIO K pasjessieMblM Be-
KapCTBEHHbIX BelLEeCTB, 0COOEHHO €CaH TpeéyeTcsl NOBbIILIEHHAHA ulecTBam, Kak IpaBuJO, HEOJHHAKOBa, B HEe0OXOHMbIX cayuasx
'{yBCTBHTe.}IbHOCTb onpeneneHud, MOX’(HOHHCHOJIbSOBaTb CeﬂeKTHB; KOJIHYECTBEHHOMY OMNpPEAEJNEHHIO NpealecTByer rpajydpoBKa fpH-
Hble JeTeKTOpbl, TAKHE, KAK TEDPMOHOHHBIH H 37€KTPOHO3aXBATHbIH. 6opa.

CucreMbl TEPMOCTATHPOBAHUST H KOHTPOJISL TeMIEpaTypbl KOJIO- CyLuecTBYeT TPH OCHOBHbIX METONA KOJIHUYECTBEHHOTO aHAJIH3d:
HOK, JeTeKTopa, y3jia BBOAa npoObl NpeiHasHauyeHbl A oGecne- MeToa aGCOJIOTHOH TpadyHpPOBKH, MeTo] BHYTPEHHeH HopmaJu3a-
yeHHs1 HeOOXOAUMbIX TeMIepaTypHbIX PEXHMOB aHa/au3a. UMH H MeTOJ BHYTPEHHEro cTaHiapra.

KauecTBenHbiii anaau3. Hanbosee 4acTo KCHOJNb3YyEMbIMH Me- MeTon a6COMIOTHON TpalyMpPOBKH OCHOBAH Ha MPEelBAPHTENb-
TOJAaMH Ka4eCTBEHHOIro aHa/ju3a, NMPHMEHSIEMbIMH LIS HJLEHTHH- HOM OINpeje/eHHH 3aBHCHMOCTH MeXAy KOJHYECTBOM BBEAECHHOrO
KalHH JIeKaPCTBEHHbIX BELULECTB, ABSIOTCS METOL BELICCTB-CBAAE- BelllecTBa M MJOLLAAbIO WJIH BLICOTOH NHKa Ha XpoMaTorpammax.
TeNiel U MeTOJ OTHOCHTEJIbHbIX YACPAKHBAHHH. B xpomatorpad BBOAAT H3IBECTHOE KOJIHUECTBC rpaayHpOBROUHOH

Meroa BeluecTB-CBHjeTeNed 3aKJI04aeTcss B TOM, YTO HEMO- CMeCH H ONpefe/sioT MJOLIAJH HJH BBICOTHl MOJYUYEHHBIX NMHKOB.
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CTposiT rpauk 3aBHCHMOCTH MJOWIAJAKW HWJH BHICOTHl INIHKa OT
KOJIMYECTBA BBEJEHHOT0 BellecTBa. AHANH3UDPYIOT HCCIeNyeMbiit
ofpasell, H3MePSIOT MJIOWAaAb HIH BHICOTY NMHKA OMpeAeJsieMoro
KOMIOHEHTAa M Ha OCHOBaHHM TPajiyHPOBOYHOrO rpauka paccuu-
THIBIOT €r0 KOJIHYEeCTBO. :

MerTo/ BHYTpEHHe#l HOpMaJH3aUM¥ OCHOBAH Ha NPHBEJEHHH K
100% cyMMBbl mioilajfiedl MHKOB Ha XpOMATOrpamme.

MeToA BHYTpPEHHEro CTaHZApTa OCHOBAH HA CPAaBHEHHH BHI-
6paHHOrO ONpeiessiiollerc MapamMeTpa MHKAa aHAJH3HDPYeMOro
BelllecTBa C TEM K€ NMapaMeTpoM BelllecTBa AJs CpaBHEHHs, BBe-
JEHHOTO B MPo6y B H3BECTHOM KoJuuecTBe. B necaenyemyio npoGy
BBOJASAT H3BECTHOE KOJIMYECTBO TAKOTrO BeIllecTBA [J/si CpPaBHEHHS,
KK KOTOPOTO AOCTATOYMHO XOPOILIO Pa3JefisieTcsi ¢ KOMIOHeHTaMu
uccneayemoit cmecH. [IpoBoASIT aHaau3 Npobbl ¢ BelleCTBOM CPaB-
HEHHSi W PAaCCUHTHIBAKOT KOJHUYECTBO ONpCAEJAECMOrC BeIIecTsa.

[Nocaennue gaBa Mertofa TpelYOT BBEJEHHsl [ONPaBOYHBIX
KO3 (PHUUHMEHTOB, XapaKTePH3YIOUMX YYBCTBHTEJNBHOCTL HCNOJb-
3yeMbIX THIIOB J€TEKTOPOB K aHaqusupyembiM seunecrsadm. [lis
Pa3HBIX THNOB [ETEKTOPOB M Pa3HBIX BElLECTB KOSQQHIUHEHT 4yB-
CTBUTEJILHOCTH ONpeJiessieTc 3KCIePHMEHTANbHO.

YCNNOBUS XPOMATOTPA®HUYECKOIO AHAJIH3A

B MeToauKe DEKOMEHIYeTCs FMPHBOAHTb CAeNyloUiHe YCJIOBHSA
aHaJM3a: pa3Mepbl a30XpoMaTorpaduuyeckod KONOHKH; THII He-
MIOJBHXHOH XHAKOCTH (a3bl H ee KOJHUECTBO, THII TBEPJOTO HO-
CMTeNsl; TemMNepaTypbl KOJOHKH, HCnapuTenst M LETeKTopa; ras-
HOCHTEJb U €ro pacxoj; THN AeTeKTopa. :

B ciyuae Heo6XOAAMOCTH B YaCTHBIX CTaTbiX MOTYT ObITh
[puBe/IeHbl IONOJHHTE/bHbIE YCJIOBHS POBENeHHs] XpoMaTorpadu-
YeCKOro aHaJIH3a.

BbicoxkoapdekTuBHan KHAKOCTH
(xuakoctHasi xpomarorpadus B

2w
n

a
bICOKOro 1aB

BhicoKo3(BdeKTHBHAA KHAKOCTHAs XpoMmatorpadus (KHAKO-
cTHasi XxpoMatorpadusi BHICOKOTO AaBJIEHWS) SIBJSETCS BapHAHTOM
KOJIOHOYHOH JKUAKOCTHOM Xpomarorpaduu, B KOTOPOH MOABHXK-
Hast (pa3a — 3JI0EHT — MPOXOAUT Yepe3 3anoJIHTIOUWHA KOJNOHKY
cop6enT ¢ Gosibliiefi CKOPOCTBIO 32 CUET 3HAUHTENLHOrO AaBJICHUS
Ha BXOJle B XpoMaTorpaduyeckyio KOJIOHKY.

BhicokoaddekTuBHas KUIAKOCTHAs XpoMmaTtorpagus sBjseTCs
yHO6HBIM CMOCOGOM pasjesieHusi, NpenapaTHBHOTO BbileNeHUs!
M MPOBENEHHs] KOJHYECTBEHHOTO W KAueCTBEHHOrO aHajlH3a Heje-
TY4YHX TEPMONAGHIbLHBIX COELHHEHHH Kak ¢ MaJoH, TaKk H ¢ 60b-
IOH MOJIEKYISIPHOH Maccoi.

OCHOBHBIMH y3/1aMH COBPEMEHHOTO XKHIKOCTHOIO XpoMaTorpa-
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Ga ABNAIOTCA: HACOC BHICOKOTO AaBJEHHS, 103aTOP, BBICOKO3(-
(eKTHBHHASA KOJIOHKA, NETEKTOP ¢ PErHCTPHPYIOIHM YCTPOHCTBOM.

CoBpeMeHHbIe XKHAKOCTHbIE XpoMaTorpadsl MOTYT GHITh cHaG-
XKeHbl MHKDOIIPOLECCOPOM H yCTPOHCTBAMH, C NMOMOILBIO KOTOPHIX
MOXKHO aBTOMaTHYECKH MPOH3BOAHTb BBOJL MPOOGLI, MOAAEDPKHU-
BaTbh yCJOBHE XpOMaTOrpaHuyeckoro rnpouecca fno 3ajaHHoH npor-
paMme, aBTOMaTHUYECKH ONTHMHU3HPOBATbL YCJAOBHA . Pa3jesieHHs,
NPOBOAHTb PAacyeT KOJIHYECTBEHHOIO COCTaBa aHaJH3HDYEMOH cMe-
CH 1O OJIHOM HJIH HECKOJbKHM POrpaMMaM W [POBOIHTL KauecT-
BeHHBIH aHaJsH3.

Hacoc Bbicokoro paBaenuss (po 200—500 atm) o6GecrneunBaer
nojauyy 3/I0eHTa B KOJIOHKY C 3aJaHHOH NOCTOSIHHOH CKOPOCTBIO.
B HeKOTOpBIX MHKDOKOJOHOUHbIX Xpomarorpadax IPHMeHSIOTCH
Hacochl CPaBHHTENbHO HH3KOro Aassenus (ao 10—20 atm).

Xpomarorpaduueckue KOJOHKM M3 Hepxapeouwed cranu (unu
U3 cTekna) aauHo# 10—25 cm ¢ BuytpeHHum auamerpom 0,3—
0,8 cm (uawe 0,4—0,5 cM) 3anonnsioTest agcop6eHTOM ¢ AHAMET-
poM uacTtHi 5—10 MKM cdepHUecKoll HJIH HempaBHJAbHOH (HOpPMBI
C NMOMOLLbIO CYCIIEH3HOHHOrO METOJa, YTO AaeT BO3MOXHOCTb MO-
JYy4dTh GoJiee paBHOMEPHYIO H MJIOTHYIO YIAKOBKY YacCTHIL copGeH-
Ta B KOJIOHKe. 3amnoJiHeHHEe KOJIOHKM IMPOBOAUTCH MPH O6OAbLIMX
NaBJieHusiX, ueM pabodee naB/ieHHe B Xxpomarorpade. B MuKpo-
KOJIOHOUHbIX XpoMaTorpadax HCIoAb3ylOTCA KOJOHKH MeHbLICH
LJIHHBL M MeHbliero BHyTpeHHero pauamerpa (0,1—0,2 cm
MeHbllle) .

YacTtuupl agcopbeHTra He JOJKHB pa3pyllaTbcs NMPH 3amnojHe-
HHH KOJIOHKH NI0Ji 6OJIbIIKM [aBjeHHEM.

[lnoTHass ynakoBka uacTHL aacopbeHTa MaJioro jaHamerpa
(5—10 MKM) B KOJOHKe MO3BOJSET NOJYYHTb BHICOKO3((EKTHB-
HOoe xpomarorpaduueckoe pasje/jieHHe KOMIOHEHTOB cMecH. TeM-
nepatypa xpomMaTtorpaHyeckux KOJIOHOK MOXeT MOAAePKUBATHCS

¢ TounoeTsio =0.1°C B unrteppane i
¢ touncetsic £0,1°C B unrtepnase, crpanuueHHOM TeMmnepartypof

3aMep3aHUsl M KHIeHHs 3JoeHTa. Yalue Bcero pasjesieHHe Mpo-
BOJAAT B HHTepBaJe Temnepatyp 20—50°C.

B kauecTBe JETEKTOPOB B MKHAKOCTHOH XpoMaTorpaguH 0Oblu-
HO HCMOJIb3YIOT CIEeKTPOQOTOMETPHUECKUH [EeTEeKTOpP B TepeMeH-
Ho#t (190—900 M) HuH PUKCHPOBAHHOH (ualue npH 254 HM) JJIH-
HOH BOJIHBI, pedPaKTOMETPHUECKHH HJIH (GJIyOPHMETPHUECKHH Je-
TeKTOpbl. MOryT GbiTh HCMOJB30OBAHbl H JPYrHe AETEKTOPHI, HANPH-
Mep HOHH3ALHOHHO-NJAMEHHBIH, MEeKTPOXHMHUECKHE, MACC-CHEKT-
DPOMETDHYECKHH H T. A. ‘

B kauecTBe aAcopOeHTOB uallle BCErO NPHMEHSIIOT CUJHKarelb
C THAPOKCHJIHPOBAHHOH MOBEPXHOCTBIO H CHJHMKarelb ¢ MPHBHUTHI-
MH K MOBEPXHOCTH PpAa3/HYHbBIMH (GYHKIHOHAJbHbIMH TpyONaMH,
peke HCIOJb3YIOTC OKHCb aJIOMHHHSI H MOJHMepHble aacopleH-
Thl. Ha npakTtHke o6blYHO NPHMEHSIIOT TOTOBbI€ KOJIOHKH.

ITpu pabote ¢ KONOHKaMH, 3aMOJIHEHHbIMH CHJIHKareJjeM, B Ka-
YecTBe 3JI0EHTA HCNOJb3YIOT YIVIeBOAOPOAbl HHOrAA ¢ jAobaBie-
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HHeM He6GOJIbIIOro KOJIHYEeCTBA CIHPTA HJIM JPYTMX pacTBOpHTe-
neil. B obpaieHHodasHoll xpomaTorpadHu NPHMEHSIOT KOJOHKH,
3aNOJIHEHHbIE CHJHKaresjeM ¢ NOPHBHTBIMH THAPO(OGHBIMH Tpym-
MaMH, W B KauecTBe 3J1I0eHTa — BOAHbiE PacTBOPbI, COAepKallHe
HH3LIHEe CIHPTHl HJIH aueToOHHTPHJI. Bo MHOrMX ciaydasix He Tpe-
GyeTcsl JIOTIONHHTEIbHAS OYHCTKA PACTBOPHTEJEH, HO HHOr/A Tila-
TeJIbHASI OUHCTKA pacCTBOPHTeNeHd HeoOGXoanma.

Ilnst pasjesieHHsi OpraHHYECKHX CoelHHEHHH B BHIe COJeH,
a TakkKe KHCJIOT H OCHOBAHWH NPHMEHSIOT HOH-TIAPHYIO XPOMATO-
rpapuio. B 3TOM ciyyae NPHMEHSIOT aACOPGEHTHl C IPHBHTHIMH
ruApodOGHBIME TPYNiNamMy, a B JI0EHT, OGBINHO BOAHO-CIHPTOBOH
WJIH BOJHO-ALETOHUTPUJBbHBLIA, A06aBJSIIOT HOHHBlE COeJHHEHHH,
AHHOH HJH KaTHOH KOTOPbIX COJEPXKHT THAPOQOOHYyIO - rpymnmy.

Jlasi pasjieseHHsi OpPraHH4eCKHX KATHOHOB WJIH aHHOHOB MNpH-
MEHSIOT HOHHOOGMEHHY IO XHIKOCTHYIO xpomarorpagHuio.
B 3TOM cJyuae pasjiesieHHe MPOBOAAT Ha ajcopbeHTax ¢ cyJabdo-
HJIH KapOOKCUJbHBIMM TpylflaMH H 3aMeLIeHHbIMH HJIH He3aMme-
[eHHbIMH aMHHOrPYNNaMH Pa3JIH4YHOM OCHOBHOCTH, & B KauyecTBe
3JiI0eHTa — BOJAHbIe GydepHble pacTBOPbl C COOTBETCTBYIOILIHMH
pH ¥ uoHHO#H cHiIOMK.

Jlns pasjeneHdsi BeuleCTB, CMOCOOHBIX 0GPa3oBBIBATb KOMA-
JIeKCH ¢ KATHOHAMH MeETa/uIoB, B YaCTHOCTH MJisl pasjiesieHus
ONTHYECKHX H30MEPOB AMHHOKHCJOT, HCHOJbB3YIOT JHT aHJAo-
o6MeHHYIO XxpoMmarorpadHio, B KOTOPOH pasjiesieHHe OCHOBA-
HO Ha pa3JMYMH B CNOCOGHOCTH AHAJIH3HPYEMBbIX BeLIeCTB o6pa-
30BBIBATh KOODJHMHALMOHHBIE CBSI3H B KOODAHHAUHOHHOH cdepe
NPHCYTCTBYIOLLETO B CHCTeME KOMILJIEKCOOOpasylollero HoHa Me-
TaJana. B 3ToM ciyuae NPHMEHSIOT aAcOpPGEHTHI, Ha MOBEPXHOCTH
KOTOPBIX HMEIOTCS IPYINNBI, CIOCOGHBIE 06Pa30BbIBATE KOMIIEKCHI
C HOHaMH METaJJIOB H pasje/ifieMblM BelleCTBOM. :

Haa XapaKTEPHCTHKH H Pa3fieNleHHsl BbICOKOMOJIEKYISIPHEIX
coelMHEHUN (MoJleKyssipHas Macca Bbillle 10®) npumensiioT
3KCKAIO3HOHHYIO (CHTOBYIO) XpoMmaTorpadHio, KoTopas
o6GecrieydBaeT pasjeieHde BEIeCTB B COOTBETCTBHM C pa3Mepami
X MojeKyJ. B kauecTBe ajacOp6eHTOB HCMOJb3WOT IHAPOKCHIIH-
POBaHHBIE CHJHKATEJH ¢ PAa3jHYHbIM IHAMETPOM NOpP WJIH aHao-
FHYHBbIE CHJIHKATeJH ¢ TPHBHTHIMH [HMOJbHBIMH W JAPYTHMM rpyn-
[IaMH, a TaKXe Pa3jHYHble TeJH.

-CTeneHb pasfieleHHsl BeLIECTB B KOJIOHKe ONpeje/sieTcsi pac-
CTOSIHHEM MeXJy MAaKCHMYMaMH ABYX COCEIHHMX IIHKOB M IIHPH-
HOH XpomaTorpagHueckoil nojocel. PaccTosinne MeXAy MakCHMY-
MaMH 3aBHCHT OT CEJIEKTHBHOCTH ajcop6eHTa 110 OTHOMIEHHIO K
pasnesisieMblM BelECTBAM, a IUHPHHA MOJOCH — OT 3((HEeKTUBHO-
CTH KOJIOHKH, KOTOpasi OnpefefsieTcsl XapaKTepoM YIIaKOBKH
yacTui aficopOeHTa, BSA3KOCTbIO 3JI0€HTa, Pa3MbiBAHHEM B COE[H-
HHTeJIbHBIX y3Jax H JaeTekTope. BoicokoaddekTHBHas KOJOHKa
crnocob6Ha pasfesiTb BellecTBa H MPH MaNoH CEJEKTHBHOCTH
ancop6eHnra.
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Ilans onpegeneHusl coaepKanns KaxJIOr0 KOMIOHEHTa B CMeCH
HEOGXOIHMO NMPOBECTH KOJHYECTBEHHYIO OLEHKY XPOMaTorpamMbl
C HCIO0JIb30BAHHEM METOJOB a6COJIOTHOH KaJHOPOBKH HJH BHYT-
peHHero cranaapta (cm. pasgen «['asoBas xpomartorpadus»).

Ecan npuMecH GJIH3KH 1O CTPOEHHIO, TO KAUECTBEHHO HX CO-
AepXXaHHe MOXHO OLUEHHThb 110 COOTHOLIEHHIO NMHKOB Ha XpPOMaro-
rpaMme. OHAKO €CAH UYYBCTBHTEJbHOCTb AETEKTOPA 1O OTHOMIE-
HHIO K NpHMeCAM Da3Haf, TO TAaKyIO OLEHKY HeJAaThb HeJb3f.

Meton XHAKOCTHOR xpomaTtorpaduu obecrneuuBaeTr LOCTOBEp-
Hble [aHHble MO COJAEpXKAHHIO HHTEpEeCYIOLIero KOMIOHEHTa B
cMecd. Bpemsi BBIXOZa KOMIOHEHTZ H3 KOJIOHKH TIPH OAHHX H Tex
e YCNIOBHSIX pasjieJieHnsi 6yleT Bcerja NOCTOSTHHO H MOXeT CJy-
XKHTb XapPaKTEDHCTHKOH [AAaHHOTO KOMIOHEHTa (KauecTBEHHBIH
aHa/iu3), a IJIOWaAb [IHKa — MPONOPLHOHAJbHA KOJIHYECTBY AaH-
HOro KOMIIOHEHTa B Mpobe (KOJHUECTBEHHbIN aHAJIH3).

ONPENEJNIEHHE pH

Bonoponnbim nokasatenem (pH) na3biBaercss OTpHuUATesbHbIl
JEeCATHUHBIA JIorapu®M aKTHBHOCTH HOHOB BOAOPOJAA.

pH = —lgan™*

Hsmepenne pH 3aknioyaercss B cpaBHeHWH NOTeHUMA A HHAHM-
KaTOPDHOFO 3JIeKTPOja, NOIPYKEHHOTO B HCIBITYyeMblH pacTBop,
C NOTEHLHAJIOM TOTO e 3JEKTpPoAa B CTAaHAApPTHOM 6ydepHoM
pacTBOpe C H3BeCTHbIM 3HaueHHem pH.

ITpu kasn6poBke pH-MeTpoB nosb3yloTces WIKAJMOH CTaHAApPT-
HbiX 6ydepHBIX pPacTBOPOB.

Tabauua l
N HaumeHoBaHWe pacTBOpa pH pactBopa npu TemmepaTtype (Bydep-
n/n Has
M-
0°C | 10°C | 20°C | 25°C | 30°C | 40°C |kocTp
1 Terpaokcanat KaJus,
0,05 mons /1 . 1,67 | 1,67 | 1,68 | 1,68 | 1,69 | 1,70 10,070
2 | I'mapoTapTpar xanus, Hackl-
1eHHbIA npu 25°C - — — 13,56 {3,55]3,54 0,027
3 I'napodranar kanus,
0,05 mosts /1 4,01 | 4,00 | 4,00 | 4,01 | 4,01 | 4,03 {0,016
4 OnHoszamemenHsin docgar '
KaJus + ABy3aMelleHHbIN
dochar vaTpus o
0,025 monb/ 1t 6,98 | 6,92 | 6,88 | 6,86 | 6,84 | 6,84 |0,029
5 | Bypa, 0,01 Monb/n 9,46 | 9,33 (9,22 | 9,18 914 9,07 10,020
6 I'uapoOKMCH KasibLiUs, Hacbi-
HieHHbIN nipu 25°C - - — |12,45(12,30 (11,991 0,09
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B Ta6.. | npuBeneHbl PacTBOPbI BEILECTB, MpHMeHsieMble B Kaye-
CTBE CTAHAAPTHuIX GydepHbIX pacTBOpoB s mposepkud pH-mert-
poB u 3aBHCHMOCTb HX pH oT Temnepartypsl. [lisi NPHrOTOBICHHS
TaKHX pACTBOPOB MOrYT OBITb HCIOJb30BaHBI (PHKCAHAJBI MO
TOCT 8-135—74

pumeuanusa 1. Bydbepsoii emkoctblo (f) Ha3bIBAIOT BhHIPAXKEHHOE B

rpaMM-3KBHBAJIEHTaX KOJHYECTBO CHJIbHOTO OCHOBaHHA (B), npH6aBaeHne KoTOporo

k 1 a1 Gydeproro pactBopa Bhi3pBaeT BodpacTanHe BeiHunubl pH storo pacrsopa
dB AB

Ha exununy { B m,\,m .

2. JlucTniaiupoBaHHas BOAA, MPHMEHsAEMas s TPHTOTOBAEHHA OydepHbIX
PacTBOpPOB, @ TaKKe /s TPHTOTOBJEHHS KOHTPOJHPYEMbIX PacTBOPOB, AOJXKHA
umers pH 5,8-—7,0. JlucTHaiupoBaHHas BOAAa [0JXKHA GHTb ocBo6GOXKIEeHa OT
YIJIEKHCIOTO Ta3a, VI 4ero ee HeOGXOAHMO NPOKHISITHTb Mepej YnoTpeGiieHHeM.
Ecan pH aMcTHAIHPOBAHHOH BOABI NOC/]E KHISYEHHs] HE COOTBETCTBYET YKasaH-
HbIM MpenesaM, TO HeOGXOAHMA JONOJIHHTEbHAs! OUACTKA, HaNpHMEp € TMOMOULbIO
HOHOOGMEHHBIX KOJIOHOK.

MoteHuuomerpuueckuit meron namepenus pH. TlorenuHomer-

HUSl IPHOOpa MPHUMYT yCTaHOBHBIIeecs 3HayeHHe. Bpems ycra-
HOBJIEHHSI TNMOKa3aHu#l onpejensiercst Gy(hepHLIMH CBOHCTBAMH H
Temnepatypo#l pacTBopa (OGBIYHO BpeMs YCTAHOBJEHHMS IOKasa-
HHA He npeBHIIIAeT 2 MHH).

Onpenenenne pH nposoxsit npu 25+2°C, B NpPOTHBHOM caydae
HEOOXOXHMO C/Ie1aTh COOTBETCTBYIOLHE MONpPABKH.

[1pu vepeHdd pH CHNBHOKHCABIX ¥ CHABLHOLLENOYHD -
TBOPOB NPH TeMIepatypax 6ju3kux k 0°C uau npu usmepesuu pH
pacTBOpPOB ¢ OueHb MaJsioH OydepHOH eMKOCTbIO (Hampumep,
JUCTH/JIAPOBAHHON BOJBI) BpeMsl YCTAHOBJIEHHS] MMOKAa3aHHH Mo-
KeT NOCTHraTb HECKOJbKHX MHHYT.

[lpu usmepenun pH B HEBOAHBIX H CMELIAHHBIX PaCTBOPH-
TesX, 4 TaKXKe B HEKOTOPbIX KOJJIOHJAHBIX CHCTeMax cJenyer
HMeTb B BHJY, 4TO NOJyyeHHble 3HaueHus pH sABAsOTCA yC/0B-
HBIMH. ‘

KO;!IOpHMCTpH'lCCKHﬁ meron H3mepenuss pH. Kosopumerpu-
ueckdd Metop onpeaenenus pH ocHosan Ha cBoficTBe HHAHKA-
TOPOB H3MEHATb CBOI0 OKPAacKy B 3aBHCHMOCTH OT aKTHBHOCTH

puueckoe onpenedende pH 3akmouyaercs B usmepeHn 3J1C sie-
MEHTa, COCTOSILIET0 H3 [ABYX 3JIEKTPOAOB: HHAHKATOPHOrO, MOTEH-
11HaJ KOTOPOTO 3aBHCHT OT aKTHBHOCTH HOHOB BOJOPOJA, H 3JIEKT-
poja cpaBHeHHsl — CTAHAAPTHOTO 3/IEKTPOAA C H3BECTHOH BeJIHUH-
HOH moTeHUHaJa.

B kauecTBe HHAMKATOPHBIX 3JEKTPOLOB Iasi uamepernus pH na
NpaKTHKe NPHMEHSIOT CTEKASIHHbIA H XHHTHADPOHHBIH 3/1€KTPOJBI.
B oTHeJbHBIX cJAydyasix B KauyecTBe HH/MKAaTOPHOIo 3JeKTpoaa
MOXHO HCI0JIb30BaTb BOJOPOJHBIH 3JIEKTPOA.
pasnMuHbIX CHCTeM HAH pH-MeTpsl, wWKajia KOTOPBIX rpaayupo-
BaHa B MHJJHBOJIbTAX HJH HENOCPeACTBEHHO B efuHKuax pH.

IMonroroBka pH-meTpa u 3/1€KTPOAHOH CHCTEMBI MPOH3BOAHTCS
COIACHO WHCTPYKUMSIM, MPHJIaraeMbiM K npuGopy.

Kanu6poska ¥ mnposepka pH-meTpoB mpoBoaMTCA MO CTaH-
JapTHHIM Gy(hepHbIM pacTBOpaM, MpHBeAeHHbiM B Taba. 1.

Pasiuune Mexjy rnokasaHueM npubopa H HOMHHAJbHBIM 3Ha-
yennem pH Gydepnoro pacrBopa He JoJsixHO npesbiwath 0,04 equ-
Huust pH.

Ecau pH KoHTposHpyeMOro pacTBOpa OTJHY3ETCHA MeHee ueM
Ha eguuuny ot pH crangaprHoro 6ydepHoro pactBopa, To AocTa-
TOYHA NMpoBepkKa npubopa no oaHomy 6ychepHOMy pacTBOpY, BesiH-
uynna pH KOTOpPOro JeKHUT B TOM JKe JMana3oHe H3MEPeHHs, UTo H
anauenuss pH koHTposmpyemoro pacrsopa.

Ecau pH koHTpo.HpyeMbIX pPacTBOPOB HaXOAATCS B IIHPOKHX
npejenax, To nposepky pH-meTpa cijeayer npou3BOAHTH MO NBYM
CTaHAapTHHIM GydepHbIM pacTBOpaM B COOTBETCTBHH C HHCTDPYK-
uMed.

Tpu uamepennn pH KOHTPOMPYEMbIX PAcTBOPOB OTCYET BEJH-
uyunbl pH mo uikaje npu6opa NpoU3BOAAT TOCJE TOr0, KaK NOKasa-

pUMe O B bl O bl
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HOHOB BoJOpoaa B onpeneneHHom nutepBase pH. Kosopumert-
puuyeckoe onpeaenende pH npousBoAsiT npH NOMOIIH HHAHKATO-
poB (rabs. 2) M cTaHAapTHHIX GydepHbIX PACTBOPOB.

Cnayana onpeessior npuGIH3HTeNbHYW BeadunHy pH uc-
MbITYEMOTO PacTBOpa ¢ MOMOILBIO YHHBEpPCAdLHOrO HHIAHKAaTOpa
(cM. «MHIHKaTOpEI», MpHMEHsIeMble NMPH OGBHEMHBIX OHPENEJIeHH-
AX), AJAS 4ero 2 MJ HCIBITYEMOro pPacTBOPA CMEWIHBAKT B Ma-
JeHbko#i (appopoBol uauKke ¢ 5 KamiAsiMH YHHBEPCAJbHOrO
HHIUKATOpa U TMOJYYEeHHYIO OKpPacKy CPaBHHBAIOT C LBETHOH

[locne npubauxkenHoro ompenenendsi pH ucmeiTyemoro pac-
TBOpa BbI6UpAOT 5—6 OydepHbIx pacTBOPOB, NPHFOAHBIX AJR
nauHoit obnacth pH u oTanyawouuxcst apyr ot Apyra Ha 0,2
B omny u3 npo6upok Ha/iuBaoT 10 MJ HCHBITYEMOTO PacTBOpaA,
B Jpyrue — BhiGpaHHble 6ydepHble pactBopbl. Bo Bce nmpoGHpKH
NpHGaBJAIOT 00 2—3 KalllH pacTBOPA MHAKKATOPA H CPABHHBAIOT
OKpacCKy HCIIBITYEMOro pacTBOpa ¢ OkpackaMH Oy¢epHbix pac-
TBOPOB.

pH mucnbityemoro pacrsopa pasen pH 6ydepnoro pacrsopa,
OKpacKa KOTOPOro COBIAAaeT C OKPAacKOH HCNBITYEMOrO pacTsBopa.

Wnpukatop caepyer BbIGHpaTh TAKHM 06pasoM, 4ToGbl Mpen-
nojaraemasi BeJduHHa pH monmana B ueHTpaJbHYIO YacTb HHTEp-
BaJjla Nepexofa OKPacKH MHAHkaTopa. KoHuUeHTpalus MHAHKaTOpa
B HCTILITYEMOM H 6ydepHoM pacTBopax HOJXKHA ObiTb OJHHA-
KOBOH.

TToTeHUHOMETPHUECKHI METO/l WMEeT NPEeUMYIIecTBa Mo Cpas-
HEHHIO C KOJIOpPHMETPHYECKHM, OH 6ojiee TOYEH H HMEeT MeHbIle
OrpaHWUYeHHH, CBSA3AHHBIX C MPHCYTCTBHEM B DAacTBOPE OKHCIH-
TeJed MJIH BOCCTaHOBHUTENEH, ¢ GeJKOBOH HJH COJeBOH omubKa-
mH. [loTeHuHoMeTpuuecKHH MeTOL B OT/IHUHE OT KOJODHMETpH-
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YECKOTO MOXKET MNPHMEHATbBCHA AJsf ONnpelesIeHHst PH B OKpalleH-

T e o mTanfAn

HbiX, MYTHBIX HJIH T€JC00pas

v masmnanay

A l]ﬂ\,IDUPGA.

TIpHroTOoBJIEeHHE HCXOAHBIX BemlecTB M GydepHHX pPacTBOpOB,
JdeHHble B TabGJu. 1, NpHroTaBJHBAIOT ‘U3 PEaKTHBOB KBaJH(HKa-
uuu «Jias pH-merpun» no TOCTy 8.i35—74.

Jlna npurotoBjeHHsi GydepHbIX PacTBOPOB, NPHUBEAECHHHIX B
Taba. | H 2, MOTYT HCNOJIb30BaTbCA TaKXKe€ PEaKTHBBI KBAaJH(H-
KaUUH X.4. H 4.[.a.

B cayuae npuMeHeHHs] peaKTHBOB KBaJH(HKAaLHH X.4. U 4.[.a.
MOCTYNAIOT, KaK YKa3aHO HHXe.

Tabnuua 2

Dfnarry nH 1222
Ofaacts pH 1,222
pH 1,2 1,4 1,6 1,8 2,0 2,2
Pacteop KClI
(0,2 Mons /1), M S50 S0 S0 50 50 50
PacTeop HCI
(0,2 Mosb/ 1), Ma 64,50 41,50 26,30 16,60 10,60 6,70
Bona Mo 200 mn
O6xacts pH 2,2—3,8
pH 2,2 24 2,6 28 30 3,2 34 3,6 38

Pacreop runpodranata

kasus (0,2 MoAb/ 1), MA 50 50 50 50 50 50 50 50 | S0
Pacreop HCI

(0,2 Moab/ n), M 46,70139,60(32,95|26,42|20,32{ 14,70 | 9,90 | 5,97 | 2,62
Boaa Jdo 200 mn
Obaacty pH 4,062
pH 4,0 42 4.4 4.6 4.8 5,0 5,2 54

Pacteop ruapodTanara kanus
(0,2 Monn/ 11), Mn 50 50 50 50 50 50 50 | 50
Pacteop NaOH
(0,2 monb/ 1), Ma

0,40 7,50 112,15|17,70 23,85 29,95 35,45

¢

,n
=
]
(=
[=]
4
3
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pH 56 58 6,0 6,2
Pacteop ruapodranara
kanus (0,2 MoJib/ 1), MJI 50 50 50 50
PactBop NaOH
(0,2 Mosts/ ), M 39,85 43,0 45,45 47,00
Bona Ho 200 ma
O6aacts pH 5,8—8,0
pH 58 6,0 6,2 64 6,6 6.8 7.0 7,2
PacTBOp 0aHO3aMeLlEH-
HOTO (ocdaTa Kanus
(O sarnre /) aaerr <N N n &n n <N n <n
0,2 Mo/ ), Ma S0 50 Ry U 5U Y Y By
Pacteop NaOH
(0,2 Mo/ 1), M 3,72 | 5,70 | 8,60 | 12,60 | 17,80 | 23,65 | 29,63 {35,00
Boda Ho 200 mn
pH 7,4 7,6 7.8 8,0
PacTBop oaHO3aMeIEH-
Horo ¢ocara xanus
(0,2 Monb/ 1), mn 50 50 50 50
Pacteop NaOH
(0,2 Mmoab/ 1), Mn 39,50 42,80 45,20 46,80
Bona Ho 200 mn
Obaacts pH 7,5—10,0
pH 7.8 8,0 8.2 84 8,6 8.8 9,0 9,2
PactBop 6OpHO@ KHCIIOTEI
(0,2 MOTB / 1), MIT 50 50 50 50 50 50 50 50
Pacteop NaOH
(0,2 Monb/ 1), M 2,61 | 3,97 | 590 | 8,50 | 12,00 | 16,30 | 21,30 |26,70
Bona Mo 200 mn
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pH 9.4 9,6 9.8 10,00

PacTsop 6OpPHOM KHMCIOTBL

(0,2 Mo/ 1), M 50 50 50 50
Pactsop NaOH

(0,2 MoJIb / 11}, MJT 32,00 36,85 40,80 43,90
Boaa Jo 200 mn

O6aacte pH 10,0—11,4

pH 10,0 10,2 104 106 10,8 11,0 11,2 11,4

Pacreop Gypbl

(0,05 Mo/ 1), MA 119,2 [ 112,4 | 108,0 | 104,6 | 102,4 | 100,4 | 98,8 | 97.4
Pacrsop NaOH

(0,2 Moab/ 1), MA 40,40 | 43,80 | 46,00 | 47,70 | 48,80 | 49,80 | 50,60 |51,30
Boaa ) o 200 M

Npumewanue I[lpuseneHubie B Ta6a. 2 3HaueHus pH BOCNPOM3BOAMMBI ¢ TOYHOCTBIO
pH no % 0,05 npu 25°C.

1. PacrBop terpaokcanata - kaausi KHj3(C204)2- 2H,0
(0,05 momb/n). Terpaokcanar Kajus (X.4., 4. [.a.) ABaXAbl
NepeKPHCTAJIH30BbIBAIOT U3 BOABI H CYIIAT HA BO3AYXe MPH TeM-
neparype He Bbiwe 50°C B Teuenue cyrtok. 12,709 r nepekpucrad-
JIM30BAHHOTO TETPAOKCANATa KajJHA PacTBOPAIOT B BOJE U JOBOIST
o6beM pacTBopa Boao# ao 1 J.

2. Hacbiiennsiit npu 25°C pacTBOp rHpoTaprpata Kajus
KHC4H406 (oxoa0 0,034 mosin/a). Tuaporaprpat Kanusi (4. 4. a.)
no F'OCTy 3654—79 nepeKpHCTAIM30BLIBAIOT U3 BOAbI H CywIaT
npu Temmneparype 105°C g0 nocrosinHoii Maccel. [lepekpucranin-
30BaHHBIH THAPOTAPTPAT KaJHs BCTPAXHBAT C NHCTHIIHPOBAH-
Holi Bopmo#l B TeueHue nosyuaca npu- 25°C. HepacTBopuBuryiocs
4acTh OT(HILTPOBLIBAIOT.

3. Pacteop ruapodranarta kaaus KHCsH4O, (0,05 moan/a).
Tuppodranar kanus (4. A. a.) MNepPeKPHCTaJIH30BbIBAIOT H3 BOABL
cywar npH Temneparype He Beie 125°C 10 MOCTOSIHHOH Macchl.
10,211 r nmepeKpHUCTaNIM30BAHHOTO THApOdTAsaTa Kajus pacTBo-
pSIIOT B BOJIe M J0OBOAAT 06beM pacTBopa Bogo# no 1 J.

4. PacrBop ruapodranarta kanusi KHCsHiOs (0,2 monn/x).
40,846 r rugpodrTanara KanHs, NEPEKPUCTAJIM30BAHHOTO, Kak
YKa3aHO Bblille, PacTBOPSIIOT B BOjJe H JOBOASIT 00beM pactBopa
Boxo# g0 1 J.
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5. Pacteop opHo3ameuenworo docdara xaaus - KHoPO,
(x. 4., 4. a.a.) (0,025 moan/a) no F'OCTy 4198—75 u pacTBop
ABy3aMmelleHHOro pocdata Harpuss Na.HPO,4 (0,025 monb/an) no
FOCTy 4172—76 (x.4., 4.1 a.). YKkasaHHble COJH OUHILAIT
TPEXKPATHOH TepeKpUcTalIk3auuell u3 Boabl. OQHO3aMeLleHHBIH
¢ocdar Kanust BeicywnBaioT npu 110°C, aBy3amewennniii pocdar
HaTtpust — npH 130°C o mocrosinHol Macchl. 3,402 T 6€3BOZHOTO
ojHo3amelleHHOro (ochata kaausa u 3,548 r 6€3BOHOrO ABYy3a-
MEILEeHHOro ¢ocdaTta HaTPHA pPACTBOPSIIOT B BOAE H AOBOIST
o6beM pacTBopa BoAoH mo 1 .

6. Pactsop oxmHosamewensoro ¢oceara kaaus KHyPO,
(0,2 Mosib/a). 27,218 r ouHLIEHHOTO, KaK yKa3aHO Bhille, 6e3BOj-
HOr0 OJHO3aMeUleHHOro ¢ocdara Kaaus pacTBOPSIOT B BOAE H
[OBOJAT 06beM pacTBOpa BOgoH a0 1 Ja.

7. PactBop TerpabGopata Hatpusi (6ypnl) NaoB.O;-10H0
(0,01 moab/m). Bypy (x.4., u.n.a.) no TOCTy 4199—76 nBax-
Abl MIePeKPHCTAUIU3OBBIBAIOT M3 BOJBI, PACTBOPSIS MPH TEMNEPaTy-
pe He Boiwe 60°C. Kpucraniel otcacHBaioT Ha BOpoHKe Bioxuepa,
NPOMBIBAIOT HEGOJILLIHM KOJIHYECTBOM XOJOAHOH BOJBI, 3aTeM Cy-
lraT Ha BO3Jyxe B TedeHHe 2—3 pHel. 3,814 r mepekpHCTaIH30-
BaHHOH 6ypbl PacTBOPAIOT B BOJE H JOBOAAT 06bEM PACTBOPa BO-
no# po 1 a1

8. PactBop Gopuo#i kucaoret HsBO; ¢ xnopuaom kaaus KCi
(0,2 mosb/n). Bopuylo kHcaory (x.u., u4.n.a.) no [OCTy
9656—75 mBaxabl NePeKPHCTAJNIH3OBLIBAIOT U3 BOAbL U CyIIaT B
CYIWHIbHOM IuKady npu Temnepatype He Bbilie 70°C 10 MOCTOSH-
HO# Macchl. 12,365 © mepeKpHCTaJIH30BaHHOH GOPHOH KHCJAOTH H
14,911 r xnopuna xanus (X.4.) no FOCTy 4234—77 pacTsopsior
B BOJle H OBOAST 00beéM pacTBOpa BOAOH 0 1 J.

9. PacrtBop xsopuna kanus KCl1 (0,2 moan/n). 14,911 r xjo-
puna kaaua (x.4.) no FOCTy 4234—77 pacTBOpsIIOT B BOAE H J0-
BOAAT 00beM pacTBopa BOAOH mo 1 J.

10. Hacolmennbit npu 25°C pacTBOp FHAPOOKHCH KaJbLHs
Ca(OH)s. T'uppookuch Kanbuusi (x.u.) no I'OCTy 9262—77
BCTPSIXHBAIOT B TEUEHHE Yaca C AHCTHJIHPOBAHHOH BOXOH npu
25°C ¥ nocsie OTCTaHBaHHS (HIbLTPYIOT.

11. PacrBop xsnopucrosogopoanoit kucaorsl HCI (0,2 mosn/a)
H pacteop eakoro Harpa NaOH (0,2 mosb/n). ToroBsiT H3 pact-
BOpOB | MoJsb/J1.

12. PacrBop ruapokap6ouara narpus NaHCO; (0,025 mousn/a1)
¥ pactBop Kap6onara Hatpusa Na,COj; (0,025 moab/a). Tuapo-
Kap6ouat Harpus (x.4.) no FOCTy 4201—79 cywat B 3KCHKaTo-
pe HajJ CHJHKaresjeM, NpeIBapHTENbHO MPOAKTHBHPOBAHHOM NpPH
120°C B revenne uaca, fo nocTosuHcH maccei. KapGoHat HaTpus
(x. 4.) mo TOCTy 83—79 cywart npu 300°C f0 MOCTOSIHHOH Mac-
col. 2,100 r runpokap6ounara u 2,649 r kap6oHaTta HaTPHsl pacTBO-
PAIOT B JOCTATOYHOM KOJIHUECTBe BOABI H AOBOAST 00bEM pacTBo-
pa Bogo# g0 | a.
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13. Pacrsop 6ypnl NapB4O7-10H:0 (0,05 Mosb/a). 19,068 r
MepeKpHCTa/VIH30BaHHOK Gypbl (CM. M. 7) PacTBOPSIOT B BOAE H
JIOBOASIT 06beM pacTBopa BojoH mo 1 Ji.

Mpumeuanue DypepHHe pacTBOPb XPaHAT B XOPOILO 3AKPHITHIX CKJIAH-
KaxX HeHTpasibHOro cTekJa B TeueHue 3 mec. TIpH 0OpPasoBaHMH OCAAKOB H BHAH-
MbIX M3MeHeHHH OydepHble pacTBOPbl He MPHMEHSIOTCS.

3NEKTPOMETPUYECKHE METObI

Puc. 10. KpuBas noteu- ‘EMB'
LHOMETPHUYECKOro THT-

poBaHHsd. AB=BC
v, KB — IKBHUBAJNEHTHHIH
o6vem THuTpanta; V, wma—
06beM THTPAHTA B MHIIHAHT-
pax. Ha ocu opauHaT —
3MeKTPOABHXKY I asl cHna [¢]
(MB); Ha ocu abcumcc —

o6beM THTpaHTa (MJ).

100mMB

THTPOBAHHA

“0TCHU,HOMCTPH'ICCKOC THTPOBAHHE

[MoTeHIHOMETPHYECKHM THTPOBAHHEM HA3bIBAETCs CNoco6 om-
pelesenusl SKBHBAJIEHTHOro o6beMa THTPAHTA MyTeM H3MEPEHHA B
npouecce THTPOBAHWS 3MEKTPOABHXKYIIEH cuwabl (3. 4. cC.) cne-
LMAJIbHO TOAOGPAHHON 3/1€KTPOLHOH Maphbl.

DneKTPOAHAs Mapa COCTOMT H3 HHAHKATOPHOTO 3/€KTPOAa H
3JIeKTPOJia CPABHEHHA.

WHIMKATOpHBIE 37€KTPOL BBIGHPAIOT TakuM 06pa3oM, 4TOGbI
ero MOTeHIHaJ 3aBHCEJ] OT KOHLEHTPAalMH HOHOB, NMPHHHMAIOLMKX
yuacTHe WM 06pasylolmxcs B npouecce TutpoBanus. [lotenunan
3JeKTPOJa CPABHEHHS] BO BPeMsi THTPOBAHHSI AOJKEH COXPaHAThb
MNOCTOSIHHYIO BEJHYHMHY.

Kak npaBuJo, 31€eKTPOAHYIO Napy NpH THTPOBAHHH MOTPYKAIOT
B aHajusHMpyembifi pacTBop. OHAKO B Tex ciay4asix, KOria HOHbI,
AudPYyHAMpPYIOlUIHE H3 3JIEKTPOAA CPaBHEHHs, MOryT IOMellaTh
[POBE/IEHHIO THTPOBAHHS, KOHTAKT 3JeKTPOJa CPaBHEHHs C aHAJH-
3HPYEMBIM DACTBOPOM OCYIIECTBJISIETCS YePe3 3JEKTPOJHTHUECKHH
MOCT.

TMocneanuit npeacrapasier co6oft I1-o6pasnylo TpyOKy, 3amos-
HEHHYIO PACTBOPOM 3JIEKTPOJIHTA, HOHBI KOTOPOFrO He MellalT Npo-
BefieHHIo TUTpoBanus. OAHH KOHell TPYOKH, CHaGKEHHbIA NPHILIH-
(poBaHHO NPOGKOH HIH NOPHCTOH MEMOPaHOM, NOrpyKaioT B aHa-
JIM3UPYEMHIH DACTBOD, a APYro#l B CTaKaH ¢ HACHILIEHHBIM BOIHBIM
PacTBOPOM XJIOPH/Ja KaJIHf, B KOTOPbIH MOTPyKeH 3/1eKTPoJL CpaBHe-
nusi. [Ipy npoBefieHHH MOTEHIHOMETPUYECKOTO THTPOBAHHSA B He-
BOJHBIX CPENaX IEKTPOJHTHUECKHH MOCT WJIH 3JEeKTPOJ CpaBHe-
HHS 3&N0JAHAIOT PACTBOpaMH XJCPHACE KaJHs HIH JIHTHS B COOT-
BETCTBYIOILHX HEBOJIHbIX PACTBOPHTENSAX.

[lpu npoBeseHHH aHa/H3a THTPOBAHHBIH PacTBOP MPHGABAAIOT
u3 GIOpETKH DaBHbIMH Oof6beMaM# IMPH MOCTOSIHHOM NepeMelnuBa-
uud. B6JM3M TOUKH SKBHBajeHTHOCTH mnpubasiasiior no 0,1 win
0,05 Ma H mocjae Ka)Aoro npH6GaB/eHUs] H3IMEPSIOT 3. A. C.

H3mepenue 3. 4. C., BO3HHKAIOUIEH 32 CYET PA3HOCTH NOTEHUHA-
JIOB MeXIY WHIAHMKATODHBIM 3JEKTPOAOM H 3J1€KTPOAOM CPaBHEHHS,
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OCYLIECTBJAAETCH C TOMOUIbIO BbICOKOOMHBIX MOTEHUHOMETPOB
(pH-metpoB).
BesnunHa 3. A. c. 0COGEHHO CHJIBHO H3MeHseTcs BGJH3H TOYKH

5KBHBAJEHTHOCTH, abCOJIOTHOE 3HaueHHWe OTHOUICHHS H3MEHEHHs
3. 4. C. (AEZ K TpHpAIEeHHIO o6beMa NpHGABASIEMOrO THUTpPaHTa
(AV) B 3TOH TOYKE GYAEeT MAaKCHMAaJbHbIM.

PesynbraThl THTPOBaHHS MOTYT GBITh NpejcTaBJjeHs rpadHue-
CKH, a MOJy4YeHHAasi KPHBasi HCNOJb30BaHa il ONpEXEJEeHHs TOu-
KH STBHBaﬂeHTHOCTH METOIOM KacaTesbHbIX, KaK M0Ka3aHO Ha
-puc. 10.

Touka 3KBHBAJIEHTHOCTH MOXET GBLITh TaKXKe onpenesieHa pac-

YETHbIM TNyTEM 10 MAKCHMaJIbHOMY 3Ha4eHHIO H COoOTBeT-

AE

AV
AE

CTBEHHO A —av") > K&K yKasaHo B taba. 1 u ¢apMyJe pacyera.

JKBHBa/eHTHBIH 06beM TUTpaHta (V,e) BBIUHCAAIT N0 dop-

MVIIe:
MyJac:

Voo = Vit (Va— V1) 22

v—Av,’
rae Vi — o6beM THTpaHTa, COOTBETCTBYIOILHI MOC/AENHEMY MOJIO--
MKHTEJbHOMY (OTPHLATENbHOMY) 3HAUEHHIO BEJHUHHBI Ay;
Vo — o6beM THTpPaHTa, COOTBETCTBYIOIMH MepBOMY OTpHUA-
TeNbHOMY (IOJIOKHTEJNbHOMY) 3HAYEHHIO BEJHUUHBI A,.
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Tabnuua l

AMnepomeTpuuyeckoe THTPOBaHHe
¢ JBYMSi HHJAHKATOPHBIMHM 3JEKTPOJaMH
(MeTon THTPOBAHHSI «JA0 MOJHOTO MpeKpalleHHs

TOKa>»)

MeTos OCHOBaH Ha HCNOJb30BAHMH Napbl HAEHTHUYHBIX HHEDPT-

v, ma av Eyp AE a2 st =ay

5,00 250
0.1 13 130

5.10 63 FI50
0.1 28 280

5,20 291 +720
0.1 100 1000

5,30 391 ~450
0.1 55 550

5,40 446 330
01 2 220

5,50 468 120
0,1 10 100

5,60 478 ‘

[Tpumep:
Vs == 5,20-(5,30—5,20) 720——‘7(20——430T —526 ma.

[MoTenunoMeTpHYECKOE THTPOBAHHE MOXKET ObiTh HCNOAb30BAHO IS HHIH-
KalliH TOYKH 3KBHBAJI€HTHOCTH TPH KOJHUYECTBEHHOM ONpeNe/IeHHH MeTOAaMH
HelTpaJH3aluH, OCaXAEHHs, KOMILIEKCOO6PA30BaHUA, OKHCJEHHS — BOCCTAaHOB-
nenust W T. 0. TIpu 3TOM BBIGOP 3]A€KTPOAHOM CHCTEMbl 3aBHCHT OT THNA AHAJIHTH-
4yecKoll peakuuH . (rabu. 2).

MeTo NMOTEHUHOMETPHYECKOTO THTPOBAHHSI MOXeT ObiTb NpPHMEHEeH TaKke B
c/lyyae THTPOBAHWA OKPALIEHHBIX H MYTHbIX PacTBOPOB.

Tabnuua 2
XapaKTepHCTHKA 3AeKTPOJHBIX CHCTEM PA3JHYHBIX METOJ0B THTPOBAHHA

HbIX 3jekTpofoB (Pt, Au), HaxoxswuXxcs noj He6OJbUIUM HaOpsi-
*KenueMm. Ilpu 3ToM yepes siuefiky nporekaer TOK, €CJH B pacTBoOpe
HuMeercsl o6paTHMasi OKHCIHTENbHO-BOCCTAHOBHTENbHAsA napa (Ha-
npumep, J,/2]J7), KOHUEHTPaUHH KOMIIOHEHTOB KOTOpPOH Hocra-

TOYHBl JIsi peasin3alliH KakK KaTOAHOro, Tak M aHOIHOro mnpouec-
COB IPpH YCJIOBHH 3HEPTrHYHOIO MNepemMeliiBaHud pacTBopa:

ox+eé=red (Ha Karome);
red —€==0x (Ha aHone).

Jlas onpejeneHHsi KOHEYHOH TOYKH THTPOBAHHA MNJIATHHOBHIE
3/IEKTPOABI, HaxXOAALIHeCs B siueHKe, MOAK/IIOYAIOT K 3JEKTpHUe-
CKOH cxeMe, npeicrasjeHHod Ha puc. 11. CxemMa cocToHT H3
NOTeHUHOMeTPa, TOAKJIIOUEHHOrO K HCTOYHHKY INOCTOSIHHOTO Ha-
npsixkennsi. C NOTeHUHOMETpA HanpsiKeHHe, HeoGXoaHMoe [Jist
THTpoBahHA (06biuHO 0,05—0,25 B), mogaoT Ha 3/eKTpoabi yepes
4yBCTBHTEJbHBIH MHKpoamnepmeTp. Cxema MoXeT GbiTb MOAHGDH-
LHPOBAHA IIyTeM BBEJEHHS] B CX€MY JONOJHHTENbHOrO CONpPOTHB-
JIeHHsl, TOKa3aHHOTO Ha cxeMe MyHKTHpom. [Ipu 3TOM H3MepeHHe
TOKAa Yepe3 cXeMy 3aMeHSIIOT M3MepeHHeM NafeHHsl HanpsKeHHS
Ha siYeHKe HJH [JOMNOJHHTEJbHOM COMPOTHBJIEHHH C TOMOLIBIO
BLICOKOOMHOTO BOJbTMETPA HJH COOTBETCTBYIOLEH 3JIeKTPOHHOH

YeMBbl

Meroa WHAMKAaTOPHBIA AnekTpon IlpumevaHue
THTPOBaAHUA 3JIEKTpOoa CpaBHEHUS
Kucnorso- CTeknsaHEbIA KasiomesibHbii Tutposanue KHCAOT, OCHO-
OCHOBHOMH WK XJ10pce- BaHUM W COJIENA
pebpsHbi
OcaxaeHus CepebpsaHbii KanomenabHbid, | TUTpOBaHUE rasioreHU 0B,
x:0pcepebps- POJAHMIOB, LHAHMLOB U
HbIH, CTEKJISIH- cyibGunoB
HBIH
Komnekcoso- PTyTHbIH, HOH- Kanomeneubii, | TUTpoBaHHE pa3JWYHBIX Ka-
MeTpUYECKUM ceneKTUBHbIE xnopcepedps- THOHOB, MeTamiloB  (Mg?t,
HBIT, CTCKISH- Ca2+, Al3+, Bid+)
HbIN
QKUCIIUTEIbHO- MnaTuHOBBIK Kanomenbubii, | THTpOBaHME BOCCTAHOBHUTE-
BOCCTAHOBM- xnaopcepedps- Jlei DpoMartoM, OMXpomMaToM,
TeJIbHbIR HbI%, CTEKJISIH- MepMaHraHaToM, HOOOM H
HbIM uepuem (IV)
TurtpoBanue OKMCAUTENEH
apCeHHTOM, THOCYJIb(ATOM U
HUTPHTOM
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eXeMbt:

Touky 5KBMBaJIEGHTHOCTH NMPH aMIePOMETPHYECKOM THTPOBAHHH
¢ ABYMS HHIMKATOPHBIMH 3JIEKTPOJAMH HaXOJAT MO 3HAUHUTENbHO-
MYy YBEJHUEHHIO TOKA uepe3 siueliKy, HpOIOJIKAIOILEMYCs He Me-
nee 30 ¢ nocie nodassennsi nocjegHed nopuuu pearexra. Kpome
TOTO, TOYKY 3KBHBAJIEHTHOCTH MOXXHO HaXOJHTb TpadHueckH no
3aBHCHMOCTH CHJIbl TOKa, NPOTeKalollero yepe3 siyefiky, ot oGbema
no6asJieHHOrO peareHta. B stom ciyuae mMeToauka pacuera coBna-
[aeT C METONUKOH HaXOXKIEeHHsl TOYKH SKBHBAJIEHTHOCTH IO 3aBH-

Puc. 11. JsekTpuueckas cxema awmmnepo-
METPHYECKOTO THTPOBAHHA C ABYMHA HH-
JIMKaTOPHBIMH 3J€KTPOJaMH.
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CHMOCTH 3. . C. 3JIEKTPOAHOH CHCTeMbl OT 00bema peareHTa, H3-
noxenHoil Bbilie B paspene «[loTeHUMOMETpHYECKOE THTPOBA-
HHE>.

AMIepOMeTpHYECKOe THTPOBAHHE C ABYMH WHLMKATOPHbBIMH
3eKTPOAaMu B apmakonedHOM aHasiH3e HauGosiee 4acTo MpHUMe-
HsleTcsl TIpH NpPOBefeHHH HOJOMETPHUECKOrO M HHTPHTOMETpHYE-
CKOrO THTPOBAHHsl, a TakKxke MpH ONPEJeJeHHH BOABI MO METOAy
K. ®uiepa.

Mpumeuanue Il1aTHHOBbiE 3/IEKTPOMb HYXAaloTcsa B epHOANYECKOH
OuMCTKe, 451 Yero MX Onyckalr Ha 30 MHH B KHMAILYIO KOHUEHTPHPOBAHHYIO
A30THYI0 KHCJOTY, COAEPKAllyl0 HeGOJbIIOe KONHYECTBO XJAOPHCTOTO Kenesa,
ocJe 4ero NPOMbIBAIOT BOLOH.

TUTPOBAHUE B HEBOJAHbIX PACTBOPHTEJAX

MeTon KHCJOTHO-OCHOBHOTO THTDPOBAHHSI B HEBOJHBIX pac-
TBOPUTENSIX NPUMEHSeTC [/l KOJIMUYECTBEHHOrO ONpPEeNeeHHs
BELLECTB, MNPEACTABJAIOINX COGOH KHCIOTH, OCHOBAHHA HJIH
COJIH, THTPOBAHHE KOTOPHIX B BOJI€ 3aTPYMHEHO HJIHM HEBO3MOXKHO
13-33 c1abbiX KHCJIOTHO-OCHOBHBIX CBOHCTB HJH Majo# pacTBOPH-
MOCTH.

B HeBOJHbIX pACTBOPUTENSIX Pe3KO MEHAITCH KHCJIOTHO-
OCHOBHBIE CBOHCTBA pa3JHuHbIX BeulecTB. B 3aBHCHMOCTH OT
PACTBOPHTENISI ONHO H TO XK€ BeIllecTBO MOXeT GbiTb KHCJIOTOH,
OCHOBaHMEM HJH BooOLle HE TPOSBJATH  KHCJIOTHO-OCHOBHBIX
CBOHCTB.

BO3MOXHOCTb H TOUHOCTb KHCJOTHO-OCHOBHOTO THTPOBAHHSA
WHAMBHAYaNbHbIX BELIECTB B 1aHHOM PAacTBOPHTE/E ONMPEALIOTCH
BeJIMUMHON KOHCTaHTh THTpoBanus (Kr), Kotopast 3aBHCHT OT
woHHoro npoussesenus cpeabl (Ki), B KOTOpO#l MPOXOAHT THTPO-
BaHHe, ¥ KOHCTaHTH NMCCOIHMAIMM THTPYEMOTO BellecTBa B STOH
cpene (Ka) (oTulensenne mpoTona). Jlaa caydass THTPOBaHMs
kucaor Kr=K;/Ka, pis cayuasi THTPOBaAHHS ocroBaHuil Kr=Ka
Ilpu pasjenbHOM THTPOBAHHH CMecell ABYX KHCJOT HJH JABYX OCHO-
BaHHMil KOHCTAHTH THTPOBAHHS COOTBETCTBEHHO BbIPAXKAIOTCH
ypasuennsmi: Kr=Kae) /Kaq), 01 Kr=Ka)/Ka), rie nuaexce
1 ¥ 2 0603HAYAIOT TOPSAAOK HEHTpAJIH3ALHH.

Bo Bcex 4eTbipex CJydasiX yCJIOBHSl TUTDOBAHHA TeM Jyulue,
ueM MeHble BejduMHa Ky, uTo M onpejensier BbiGOp Cpexbl s
THTpOBaHusi. 3HaueHMsi Bejuuunbl K, ans psaa pacTBopHTeNeH
u Ka /il HEKOTODBIX BeIleCTB MPHBEJEHbI B taba. 2, 3, 4.

K coelHHEHHSM, KOTOpPble MOTYT THTPOBATbCst KaK KHCJOTbI
(cayuait 1), oTHOCATCS: KapGOHOBBIE KHCJIOTHI, (EHOMbL, 6ap6uTty-
paThl, CYJb(OHAMUAbI, AMHHOKHCJOTBL H Ap. K coenuHeHnusm,
KOTOpble MOTYT THTPOBaTbCsl KaK OCHOBAHHs (cayuait 2), oTHO-
CSITCS: aMMHBI, a30TCOJepiKalllie TeTepOlHUKINYeCKHe COelnHe-
HHS, aMHJbl, YeTBEPTHUHbIE aMMOHHEBblE OCHOBAHHA H AD.
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Haunyduine ycioBHsi THTpPOBaHHs AJisl CAAGbIX KHCJIOT AOCTH-
raloTCs B OCHOBHBIX HEBOJHBIX PACTBOPHTEJAX, TAKHX, KaK MHPH-
IOHUH, NMMETHJAGOPMaMHI; ANA caabblx OCHOBAHHH — B KHCJIBIX
HEBOJHBIX DACTBOPHTEJNAX, TAKMX, KaK YKCYCHas KHCIOTa H
YKCYCHBIH aHTHIPHI.

Conn  OpPraHHYeCKHX M HEKOTOPbIX MHHEPaJbHBIX KHCJIOT
MOryT ObITb ONpefeJieHbl TaK.>Xe, KaK OCHOBAaHHS THTPOBaHHEM
B KHCJIBIX PacTBOPHUTENAX.

B csayuae THTpOBaHHMsI cosiel TaJOr€HOBOAOPOAHBIX KHCJOT
nepej THTPOBAHKEM NPHOABJAIOT PACTBOP aLETaTa OKHCHOH PTYTH
A/l CBSI3bIBAHHSI HOHOB TaJIOTEHOB B MAJOAHCCOLHHPYIOLIHE
coenuHenns. [1pd Hcnoab30BaHHH YKCYCHOrO aHTHApPHAA B KadecT-
Be DPacTBOPHTE/]S BO3MOXHO THTPOBaHHe COJell TaJlIoOFeHOBOLO-
POMHBIX KHCJIOT, MPEHMYIIECTBEHHO XJIOPHIOB, 6e3 npubaBieHHs
aueraTa OKHCHOH PTYTH.

s Pa3/eNbHOTO THTPOBAHHS cMeced KHCJOT HJH cmeced
ocHoBaHHA (cayuan 3 ® 4) ucnoabsyloT AHddepeHIHpYyOLLIHe
pPacTBOPHTEJH, T.e. pacTBOopuTend c Beanuunod pKi, npeumy-

Tab6bnuua l

Pactroputenu WHaukaTopsl TUTpaHThI

Kacasie

VkcycHas wu MypaBbHHas Kpucrannuueckun dprone- | PacTBop XJOPHOA KMCIOThL
KHCIIOTBI, YKCYCHBIM aH- | TOBbIH, cynad I, Tponeo- | B yKCYCHOWM KHCJIOTE MM
THOPUA ¥ HX cMecH c | JuH 00, MeTUI0BbIH (UO- | B HUTpOMETaHe

AOPYTUMH pacTBOpHUTE- | 1€TOBbIM, HEHWTPAJbHbBIA
JISMHA KPacHblM, MaJaxUTOBbIH
3e/IeHbIH, IUMETUIIAMUHO-
a3obeH3on
OcHoBHblIe
Jumetundopmamun, nupu- | TUMOIOBLIA cuHHKK, GpoM- | PacTBOpPBI  €IKOro HaTpa
WH, ITUSIEH IMaMUH THMOJIOBBIA CHHHH, | eAKOro KaJH, Mewman;

a-HapToNOeH3eMH, OpTO- | HATpUA, METHJIATa JIMTHS,
HHUTPOAHWIHH TUOAPOKCHUA  TETPas3TUJIAM-
MOHHSI B METHJIOBOM CITUp-
Te WJIM B CMECH METUJIOBOTO
Nubbepontipyiomme cniupra 4 OeHlona

AUETOH, IMOKCaH, HUTPO- | MeTH/IOBLIK oOpaHkeBblil, | PacTBOpBl  XJIOPHCTOBOOO-

MeTaH, METUIITUIIKETOH,
METHJIOBBIA CIIMPT, W30-
MPOIKIIOBLIA CIUPT, TPe-
TUYHBIA OyTUIOBBIN
CIIUPT, AUMETHIICY/1b(O-
KchO

THUMOJIOBBIM CUHHH, GPOM-
¢GeHONOBBIA CUHHH, HEM-
TpPaJibHbIM KPACHbIN, METH-
JIOBBIM KpPAacHbI¥, OPOMTH-
MOJIOBBIH CUHUH

DODHOI;! KHCJIOTBI B METHU-
JIOBOM CIIUPTE WUJIK B TJIH-
KOJICBbIX CMECAX; paCTBOPbI
XJIOPHOM KMCJIOThI B HUTPO-
MeTaHe, B METHJIOBOM CIIUP-
Te HIIK B TIJIMKOJICBBIX -
CMecsIX; PacTBODBL, TIPHMe-
[HsieMbl€ MPU TUTPOBAHHUHA B
PCHOBHBIX pacTBOPUTEINNAX

Npumeuanne [lpu paboTe c yKCYCHBIM aHTHIPHIOM

C BOIOW M CIIUPTOM.
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LlecTBEHHO MpeBbimlalowei 15, He 06iajaloliue BbIpaXKECHHBLIMH
KHCJOTHO-OCHOBHBIMH CBOHCTBaMH, TaKHe, KaK KETOHBI, HUTPUJbI,
H“T%Og:;i}lcnyqaea IS THTPOBAHHS NIPHMEHSAIOT CMecH HEBOJHBIX
pacTBOpHTEJEH C aMpPOTOHHBIMH ~PACTBOPHTEISMH: 6eH30J/10M,
X70pOGOPMOM U 1Ip., IPHCYTCTBHE KOTOPBIX YMEHbLIAET HOHHOE
npoussenenne cpeast (Ki), uto moxer cnoco6cTBOBaTh yJayuile-
OBMH THTPOBAHHS.
HmoTzsgosaHne BpHEBOJIHbIX PACTBOPHTENAX MOXeT GbiTh MpoOBe-
7eHO KaK C MHIMKATOPOM, TaK ¥ MOTEHIHOMETPHUECKH C HCNOJL-
30BAHMEM B KauecTBe MHAHKATOPHOTO CTEKJISHHOTO HJH JPYTHX
BIX K TPOTOHY 3JIEKTPOJOB.
Oéplz’lITpHuMm'rponguu )r; ocnorﬁ{ux pACTBOPHTEIAX CAELyeT NPHHH-
MaTb Mepbl /S 3alIMTRl TMTPYEMOTO pacTBOpa H THTpaHTra OT
JBYOKHCH YI/Iepojia, COAepxKalleHcst B BO3LyXe. Tutposanue
Jyulle TPOBOJHTL B aTMocdepe WHEPTHOro rasa. v
B ta6n. | npuBenensl Haubosee 4acTo NpHUMEHsieMbie HEBOIHbIE
pacTBOPHTENH, HHIUKATOPbl M THTPAHTHL.

Ta6bnauua 2

Benmunnn pK, pasamunmix pacrBoputenei (pK, = -IgK;) mpu Temmeparype 20—-25°C

Ne n/n PacTBOpUTE/H PK;
1 CepHast KMCJI0Ta 3,62
2 MypaBbuHasi KHCJIOTa 6,1
3 VkcycHas KMCA0Ta 14,4
4 VKCycHBIM aHrHIOpHI 14,5
5 3TUJIeHIUAMHUH 15,3
6 DTUJIEHTIMKONb 15,6
7 QopMaMUI %g,;
8 MeTHJIOBBIN CIMPT s
9 TIponKIeHI TUKOIb 16,8
10 DTUNOBBI COMPT 2109,015
11 H-ByTUNOBBLIA CIUPT A
12 H3onponunosbii cnuprt 22,0
13 HdumeTunaueTaMmu 23,95
14 Hutpomeran 24,0
15 TIupHauH 24,23
16 JumeTunpopMaMul 25,7
17 MeTHIITHIIKETOH . 329
18 AUeTOH 3 26’8
19 TpeTHyHbid OyTUIOBBIA CIUPT 32,2
20 AUETOHHTPHI 33,3
21 JnmeTwicyabGokcua .
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INIPHJAOXEHHE

TurpoBaHHBE pPacTBOpM
Pacteop xnopnoii Kucaors (0,1 moab/a)

HCIO, M.m. 100,46

1 ma pacrsopa cofiepkuT 0,01005 r XJOpHOH KHCJIOTHI.

Npurorosaenne. 8,2 ma 72% wnau 11,7 ma 57% Bonsoro pact-
BOpA XJIOPHOH KHC/IOTbI CMeWIHBAIOT ¢ 500 MJ JeAsiHO# yKCyCHO#
KHCJIOTHL B MepHO# Kosi6e BMecTuMocThio | s1. Ko6y nomewarior B
XOJIOZHYIO BOAY M NPHOABJAIOT MOCTENEHHO MPH [OMELIHBAHMY
YKCYCHBIA aHTHADHI B KOJHUYECTBe 32 HJM 45 MJ COOTBETCTBEHHO.
[Tocste oxnaxaeHuss o6bem pacTBopa JOBOMAAT JeAsHOH YKCYCHO#
KHCIOTOH 10 | a1 ¥ ocraBasior Ha 24 4. Copep:KaHHe BOJbL
onpenensiior no meroay K. ®uuwepa, ecan Heo6xoaumo, npubaB-
JSATb BOAY MJIH YKCYCHBIH aHTHADHI [0 INOJYUEHHSI COMepXKaHHs
BOAbl B koauyectse oT 0,01 no 0,2% wu ‘ocraBasior €a 24 u.

Ycranoeka tutpa. Okoso 0,15 r (TouHas HaBecka) ruapodra-
Jlata KaJsusl, NpPeABAPUTEIbHO TOHKO H3MEJbYEHHOTO H BHICY-
weHHoro npu 120°C B teuenue 2 4, pactBopsiior B 20 Ma JieasiHO#
YKCYCHOH KHCJIGTBI M THTPYIOT NPHIOTOBJIEHHBIM PACTBOPOM XJIOP-
HOM KHCJOTHl B NPHCYTCTBHHM 2 Kamnesnb PacTBOpa KpHCTaJlIHye-
CKOTO (PHOJIETOBOTO 110 Nepexona (HOJIETOBOH OKPAcKH B roJay6o-
BATO-3€JIeHYI0.

[TapasjeqpHO MPOBOASIT KOHTPOJIbHBIH OMBIT.

[TonpaBouHbifi KO3 (HUHEHT BLUHCISIOT N0 MEPBOMY cnocoby,
rae T=0,02042.

Hpumeuanue Ecan pacTBOp ¢ nonpaBounbiM KOS PULLHEHTOM, YCTAHOB-
JIEHHbIM TIpH TeMnepatype f,, NPHMEHSIIOT NPH TemnepaType f,, TO BBOAAT TeM-
nepaTypHyio nonpaeky. [las 3Toro H3MepeHHbili 06beM PACTBOPA XJIOPHOH KHCJIO-
Thl, H3PACXOJOBAHHbIA HA THTPOBAHHE aHAJIM3HPYEMOrO PacTBOPA, IPHBOASAT K TeM-
nepatype f, nytem ymHoxenus Ha [l + (Af-0,001)], rne Af =t,—t,.

Pacteop xaopHoit kucaorn (0,05 Moab/n)

1 ma pactsopa cogepxut 0,005025 r XNOPHOH KHCJOTHI.

Mpurorosanenue. 50 mi pacTBopa x1opHoit kKuetoth (0,1 MoJb/ 1)
TOYHO OTMEPHBAIOT H3 GIOPEeTKH B MEPHYI0 KOJGY BMECTHMOCTbIO
100 Mn ¥ noBonAT ofmem pacTROpa menaHoll ykcycHOH KHCIOTOH
10 METKH.

YcraHoska THTpPa — KaK ONKMCAHO NPH YCTaHOBKe THTPa pacT-

Bopa 0,1 mouab/a. HaBecky ruapodranata kanus 6epyT OKoJO
0,08 r (touHo naBecka) T==0,01021.
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Besmunsbi  pK, KHCJIOT B Pa3iHIHBIX Tabanuua 3

pacTBopuTeAx (DK, =—lgK , )
PactBO
pHTENs
Kucnora BOOA MCETH- | 3THAD- 5:v"n"r‘r HI0NPe- TpeTH g- RTUIIEH- | TPONU- |aleToH d)
JIOBBIA | BB | JIOBBIW | MAJIO- | HBIA FJIH- | JIEH- AUETOH |METHI- | opM- | anume- | nume- - - - - .
CTIMPT | COMPT | CIIMPT | BHIA 6ym—r KoJb | TAM- 90% [ITMIKe-| amun TAI- | TWa- J?:jxe- :::;:n :LTTI;: “;pll): y:ca): B:i‘:; y:;y;—
95% CNIUPT | TOBBIM KOJIb TOH $opm- | cymb- | aner- KHCJI0- | KHC/10- [aHTHO-
cnupT amun |pokcun| amua T2 Ta pun
XopHast 3,94 2,90 -
Cepnas (1) 1,44 3,42 2,20 1,90 3
Consmas 08 | 105 | 195 3,10 | 5,50 8,90 5.48 3.0 6o [ s |72 2 0B
AsoTHas 02 | 317 | 375 247 | 830 380 620 1 810 | 54 | 530 | 035 {85
n-Tonyoscyb- 4,66 880 | 430 | 5,10 ’
hoHoRas 3,81
BpoMHCTOBOIO- 1,55 5,30 2,68 0,34
poaHast 0,2 20 | 50
VkcycHas 475 | 9,70 | 10,41 | 10,35 | 11,35 | 14,27 8,32 | 9,10 §12,55 1,80 5,51 4,36 4,90
MoHoxnopykcychas | 2,86 | 7,80 | 8,51 | 8,50 | 9,23 | 12,24 | 6,05 11,20 10,27 | 166 | 691 |13,50 | 12,60 | 12,60 | 22,30 | 20,50 | 11,44 ’
JIHXIOpyKCYCHas 130 | 630 1 7,04 1 7,30 | 7,80 110,27 | 450 10,20 760 | 154 | 450 11010 890 | 875 | 1880 | 170 .
TpuxJiopyKcycHast 0,70 | 4,9¢ | 5,70 | 6,30 8,20 10,26 | 2,85 | 7,20 6,10 | 15,80 | 14,10
deHuayKcycHas 431 8,06 | 8,78 : 8,86 1,46 | 10,60
MypasbuHast 3,75 9,15 8,82 ' 6,57 | 129 | 11,6 20,10
BensonHas 420 | 9,52 | 10,13 | 10,24 15,10 { 8,16 | 8,83 | 11,95 16,7 574 | 11,55 8,84
n-Hurpoben3onHas 3,40 | 8,40 | 887 | 9,i0 | 9,60 | 12,04 10,5% . 9,70 | 1566 6,36 112,20 [ 11,10 | 11,0 | 20,70 | 19,50 9,80
m-HurpoGensoisas | 3,46 | 830 | 9,0 | 9,15 9,20 10,66 8,09 588 | 10,60 [ 9,0 18,70 | 17,60 | 7,94
3,5-Hunutpober- 1 8,03 540 110,821 9,20 1929 117,60 | 816
30MHast 2,80 8,31 | 10,60 9,63
Canuuwurnoas 289 | 7,9 | 860 | 7.73 9,53 | 6,55 | 7,20 | 9,53 ‘ ~|om 895 | 7,40 16,90
HukoTuHOBas 4,73 16,6 7,22 | 13,0 | 4,73 | 8,30 | 6,80 | 6,90 | 16,70
BapbuTyposast 4,01 15,0 10,80 | 9,60
Bunnas (1) 3,03 | 7,40 6,67
JlnmonHast (1) 3,10 ’ 8,90
deyon 989 | 142 19,08 10,1 10,6
o-Hutpodenon 7,17 13,82 | 223 18,0 | 16,40 26,6 | 25,7 | 16,20
n-Hurpoderon 7.15 | 11,0 | 11,0 11,19 | 14,48 13,52 10,75 12,14 | 11,0 20 | 214 | 10,03
24-Jinnmtpodenon | 402 | 7,85 | 821 | 836 10,68 8,76 10,93 8,53 | 11,83 | 11.0 20,8 | 20,1 | 9,60
2,5-lunmutpoderon | 5,22 | 8,98 6,45 | 931 | 452 | 636 | 520 16,6 | 1590 | 4,38
2,6-finnwTpodeton | 3,71 | 7,63 8.10 5,94 1 878 175 1 17,2 | 576
3,5-HusntpodeHon 6,70 10,83 | 13,40 6,77 4,17 | 6,18 | 4,90 16,8 | 16,0
Tukpunoras kuciota | 0.8 | 480 | 393 | 450 | 3,70 | 3,65 ERY) 11,42 ] 10,60 205 | 194
AUETH/ICATHLIKI0BAS 218 1370 | 133 | 365 | 1,0 1,0 | 105 | 3,65
KHCJI0Ta 3,50 :
Bapbutan 7,43 | 12,69 i6,8 16,30 11,30
®enobapbuTan 7,21 19,20 19,0 13,0 2.4
Cynbaz b 7.51 19,60 18,30 13,40 | 10,98
MeTuTypausnn 9.70 | 18,70 13,0
®ropypauun 798 ! 1530 13,0
Tuoypauun 7,82 12,40 | 10,10
Pyt (1) 8,96 | 10,34 13,15 12,20 | 10,80
Ksepuetns (I) 8,21 | 9,18 14,41 15,12 | 12,10
JIvkypasun (1) 949 | 12,30 14,34 11.22 | 11,63
Wsocanynypnosua(l) | 7.67 | 1166 12,90 | 13,151 13,23
Heomukymapu (1) 437 | 571 : 7.37 11,83 | 12,20
300kymapun 470 | 9.63 781 575 | 6,23
i | | 8,45 | 9,9
INNpumMmevaHnue I—mnepsas KOHCTaHTa. ’ 4
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Beamumubl pKA OCHOBAHHA B Pa3IMIHbIX

PacTBOpHTeNAX (PK A

TaGnuua 4

PacTBO
Haz:x::;oc‘:::ue BOAA METHIIO0- 95% 3THAEH- | MNPOMKU- aucToH

BBHIR 3TU/OBBLMA| TJIMKOJIb | ACHIIIH-

cnypT CIUpT KOJib
TeTpaMeTUNTYaHUIHUH 13,60
IIunepuavu 11,20 11,0 12,51 12,52 11,71 12,24
JIn3THIIaMHH 10,90
TpuOyTuIaMuy 9,85
TpuaTniiaMux 10,70 11,15 10,87 11,62
JInMeTUIIaMHH 10,60
H-ByTunamud 10,60
JingpeHnnryaHudH 10,10 13,60 15,26
AMMHaK 9,30
AHUITHH 4,58 6,10 5,70 6,12 6,12 5,92
JIMMeTHIaH MM H 5,10 4,50 4,40 491
JAn3TUIaHUIIMH 6,52 6,85 6,26
n-XA10paHHIIHH 4,00 4,90 4,66 5,34
M-XJIOpaHUITHH 3,52 4,50 4,35 4,85
o-HutpoaHuine 0,29
M-HUTpOaHUIUH 2,50 4,25 3,97
n-HuTpoanunuu 1,02 1,29 1,01 3,52
Tlupu auH 5,15 5,54 4,30 5,92 5,69 5,77
n-Tonyuadd 5,07 6,60 6,30 6,57
M-Tonyunux 4,71 6,20 5,90 6,15
a-[TukonuH 5,95 .1 6,24 5,54 6,38 6,09 6,64
a-HapTunamMuu 3,92 5,66 5,10 5,42
udennamud 0,9 3,18 3,87
AuetaMun 0,48
ALIETOKCUM 1,81
TuomouesuHa 0,96
Jdenpun 9,70 11,29
ATponuH 9,60
HoBokauH 8,80
IIpomenon 8,40
Mopdonun 8,70 10,14 9,19
Tebaun 8,30
Jiumenpon 8,20
[Inarudunnnun 8,10
Koaeun 8,0 8,60 11,40 9,38 9,62
Mopoux 7,80 8,60 9,51 9,57
XuHUH 8,0 523
tunmopduH 7,90
CrasMoJIMTUH 7,70
IIunokapnuu 6,80
Pesepnun 6,60
TlanaBepuH 5,90 6,92 7,25 8,03
Tuden 6,30
TexcaMeTHJIEHTETPaMUH 4,90
XHUHOJIUH 4,80 4,58 5,39 5,27 5,41
AMHIOTTUPHH 4,80 9,30
Oubazon 4,20
Teodnanud 2,60
deHaueTUH 2,20
AHTHIIUPUH 1,51
Kodeun 0,60
Teobpomuu 0,10
MoueBuHa 0,20

Mpumeuanne Bce NaHHble, NPeACTaBICHHBE B taGnuLe, OTHOCATCS K OCHOBAHMSAM Jie

=pK; -pKg =pKy )
pUTENH
METHIT- aneTo- ¢dopm- | mAMeTHII- | uMeTHN- HHTPO- |MYypaBbH- KCY! i
::l:ﬂ- HHTPHA aMua dopma- |cynndok-| meTaH “:lan KHCJ:::: ;’:ii;l':;ﬁ
'OH MHI [4:9:§ K”CHOTB
13,65 | 13,20
1348 | 18,92 | 11,08 | 10,40 18,22 10,10
10,10 | 1050 | 17.95 | 519 | 10.10
1777 10,10
1240 | 1846 | 9,99 925 | 90 | 1835 1020 | 11,50
18,73 10,40 17.96 10,0 '
18,26 10,50 | 11,10 | 1686 ’
17.90 8,90 17,20 10,0
16,46 945 | 10,50 | 1570 10,10
ggg 10,56 | 4,10 | 436 | 360 | 907 | 549 | 8.60
630 251 | 11,04 9,93 | 9,50
KA 1020 | 10,60
3,26 7,99 9,27
2,75 7,74 9,25
6,95
6,62 6,70
69 | 1233 | 448 | 330 | 340 152’1186 550 | 100 | 9.9
681 | 1125 | 581 ’ 9,80 ’ ' '
9,70
6,38 5,05 9,60
5,24 7,45
6,75
8,42
‘ 2,75
9,50 '
13,71 18f93%
1ot 8,60 11,30
' 8,20 1130
16,61 15,80 '
11,01 ’
7,70
11,18 8,30 5,11 i(l)gg
8,30 5,08 '
8,75 11,50
13,60 7,0 Hég
10.90
] 9,54
13,40 6:60 i(ll’gg
9,80 9,70 7.0
o2 11,40 9% | ;
6,40 9,0
3,20 iy
6,04 835 | 96
5,17 6,30
526 6,10
467 | 7,65

. KapCTBEHHbIX BEU{ECTR.



PacTtBop xaopHoil kuciaoThi (0,02 mMoab/a)

1 M pacrsopa cogepxut 0,002009 r XJIOPHOH KHCIOTHI.

MpurotoBaenue. 20 M PacTBOPA XJIOPHOA KHCJOThI (0,1 Mosb/a)
NOMEeIaloT B MepHylo ko.a6y BMectuMoctbio 100 MJ M j0BOAAT
06beM pacTBOpA JeNsHOH YKCYCHOR KHCIOTOH 1O METKH.

Yeranosxa turpa. Oxono 015 r ruaporanara  KaJjus

PacrBop xJ0pHO#A KHCAOTH B HuTpomerane (0,05 moan/a)

:_IMJI pactBopa conepxut 0,005025 r X/JIOpHOH KHCJOTHI.
purotosienne. 50 Ma pacTBopa xJ0pHO# KucaoThl (0,1 MOJIb/J1)
B HHTPOMETaHe TOYHO OTMEDHUBAIOT U3 GIOPETKH B MEPHYIO KOAGY

BMECTUMOCTBIO | MJI H 10BOASA 06
T T 00 beM pac BOpa HHIp()METaHOM

(TouHast HaBecKa), Npe/BapUTENbHO TOHKO H3MEJNbUEHHOrO H Bbl-
cymentoro npu 120°C B Teuenne 2 4, NOMEULAIOT B MEPHYIO KO0y
BMecTHMOCTbIO 100 MJ, pacTBOPSIIOT B JIeliHOH YKCYCHOI KHCjlOTe
A NOBOAAT 06beM pacTBopa TOH XKe KHCJOTOH J0 MEeTKH.

K 10 Ma mosiyueHHOro pactBopa npHOaB/IAlT 15 Ma negsHOR
YKCYyCHOH KHCJOTHL M THTPYIOT, KaK B cjaydae pacrsopa
0,1 mosb/n. TonpaBounnfi KO3(GGdHUHEHT C YUeTOM pasBefeHHs
BBIUMC/ISIIOT [0 mepBoMy croco6y, rae T=0,004084.

PactBop xJaopnoit kuciaots (0,01 MOJIb /1)

. YCTaHOB“Ka THTPA — KaK OMHCAHO NPH yCTaHOBKE THTPA PACTBO-
pa xsopHod kucaorbl (0,1 Moab/n) B HUTpOMeTaHe.. Hasecky

ruapodranara xa
o T(L0,0IOQI. adsi 6epyt okogo 0,08 r (TO‘-IH&H HaBecka),

Pacteop xsiopHo#t kucaoTHi B MeTHaoBOM crnmpre (0,1 MoJb/a)

1 Ma pactBopa comepxut 0,01005 r XMOPHO#H KHCJAOTHL.
llpnm'ron.:leuue. 8,2 Ma1 72% uau 11,7 ma 57% BoagHoro pact-
BOpa XJIODHOM KHCJIOTHI MOMEWIAIOT B MEPHYIO KOJAGY BMeCTHMO-

1 MJ pacTBOpa COAEPKHUT 0,001005 r xMIOpHOH KHCJOTHI.

Mpurorosaenne. 10 M pacrsopa xaopHo# kucaotsl (0,1 monb/n)

TOYHO OTMEPMBAIOT H3 GIOPETKH B MEpHYIO KOJNGY BMECTHMOCTHIO
100 M/ H NOBOASIT O6BEM pacTBOpa JeAAHOH YKCYCHOH KHUCJIOTOH
0 METKH.

Ycranoska tutpa. Okoso 0,15 r ruppodranara xanus (Tou- -

Haf HaBecka), MpeABapPUTEJbHO TOHKO HM3MeJbYEHHOTO H BbICY-
wenHoro npu 120°C B Teuenue 2 4, MOMEWAOT B MEPHYIO Konby
amecTHMOCTBI0 100 MJI, PACTBOPSIOT B JIeASIHOH YKCYCHOH KHcJOTe

CThIO | J1 M JNOBOAAT 06beM PacTBOpa METHAOBLIM CHHPTOM AO

HIPTOM—HO

MeTKH. TIpH HEOGXOAHMOCTH HCNOJB3YIOT METHJIOBbIH CIIHPT
OYHIUEHHBIH OT KapGOHH/ICOAEPKALIMX COeNMHEHHH. ,

Ycranoeka tHtpa. Okoao 0,1 r (Tousasi HaBecka) caauuuaata
HaTpHA, NPEABAPHTENBHO NBAX/Ibl NEPEKPUCTANIH3OBAHHOTO H3
95% cnupTa M BBICYLIEHHOTO 10 MOCTOSHHOH MAacchl, pacTBOpSIOT
B 10 M METHIOBOrO CIHPTa, NPUGABASIOT PaBHBIA O0beM aleTo-
Ha, 2 KalJH PacTBopa THMOJOBOIO CHHEro B METHJOBOM CIHHpTE
M THTPYIOT NPHTOTOBJEHHBIM DAcCTBOPOM XJOPHOH KHCJIOTH [0
nepexoja OKPacKH OT XKeJTOH K PO30BOH.

¥ JOBONAT OGbEeM pacTBOpa TOH XKe KHCJIOTOH 10 MeTKH. K5 ma
IONy4eHHOFO PacTBOpa MNPHOABJSIOT 15 Ma JeasitHofl yKCycHOH
KHCIOTH M THTPYIOT Kak B caydae pacrsopa (0,1 moab/a). To-
NpaBOYHbIA KOQ(QHUHEHT C Yy4eTOM pa3BefeHns BLIUHCJASIIOT MO
nepsomy croco6y, rae T=0,002042.

Pacteop XxaopHO# KHCAOTH B HuTpomerane (0,1 moab/x)

1 ma pacteopa copepxut 0,01005 © XJOPHOH KHCJIOTHI.

Mpurotosaenne. 8,2 Ma 72% wuau 11,7 M 57% soanoro pact-
BOpa XJOPHOH KHMCAOTEL MOMEMNLAIOT B MEPHYIO KOJGY BMEeCTHMO-
cTbio | J1 ¥ AOBOASIT 06bEM pacTBOPa HHTPOMETAHOM [0 METKH.

Ycranoska tutpa. Oxonio 0,15 r (ToyHas Hasecka) rujppogra-
JaTa Kajusi pacTBopsalT B 20 MJ JeJAHOH YKCYCHOM KHCJIOTHL U
THTPYIOT TPHIOTOBJIEHHBIM PaCTBOPOM XJOPHOH KHC/IOTHI B MIPHCYT-
cTBMM 2 KameJb pacTBOpPa KPUCTAJIHUECKOro (HOJETOBOrO 10
nepexona (PHOJETOBOM OKPACKH B rosyGoBaTO-3eJeHYI0.

[TapanieibHO NPOBOJAT KOHTPOJBHbIA OMBIT.

TTonpaBouHbI# KO3 PHIMEHT BEIUHCIAIOT MO NEPBOMY cnocoby,
rie T=0,02042.

ITapananenbHO NPpOBOAAT KOHTDOJIbHBIH OIBIT.

[TonpaBouHbIH KO3 GULMEHT Bbiy
: HCJIAIOT 110 IepBOM
rae T=0,01601. prowy criocody.

- Mpumeuanne J[lonyckaercs npH ycTaHOBKe THTPa pPACTBOPOB XJIOPHOH
CJIOTbl HMCMO/b30BATh B KA4YECTBE YCTAHOBOUHOrO BELlECTBA AH(DEHHJITYaHHIHH.

PacTBop eakoro Hatpa B CMeCH MeTHJOBOro CnHpTa
u Genzona (0,1 moan/n)

! Ma pacrBopa comepxur 0,0040 r eakoro Hatpa.

llpurotosnenne. 4,6 r eIKoro HaTpa NOMEILAIOT B MEpHYIO
K0.16y BMecTHMOCTbIO | &t # pactBopsiior B 100 MJ MeTHJIOBOroO
cnupra. PacTBop NOBOASAT GEH30/0M M METHJOBBIM CIIHPTOM [0
1 21, npu6aBnsis uX nonepeMeHHO NpH NOMELIHBAHUH 10 06Pa30Ba-
HHUs1 Ipo3payHoro pactBopa. COOTHOLIEHHE METHJIOBOTO CIHPTA H

OeHISO[iIIa NpH MPHUTOTOBJIEHHH pacreopa a0JXKHO 6BITh npuMep-
HO 1:4.

anTI'IHp th;e YaHue B enyuae nonyuenus menpospaunoro pacTsopa ero ocras-
a 4, MOC/Ie Yero Npo3pauHylo XHAKOCTb GbICTPO CJAHBAIOT € OCaAKa.
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Ycrauoexa turpa. Oxono 0,1 r (TouHas HaBecka) GeH30HHOH
KuCJAOTH pacTBOpsiar R 20 ™A numetnsadopMamMnuia, HEHTpaan-
BEHHO Nepej] THTPOBAHHEM [0 THMOJIOBOMY
cHHeMYy B AHMeTHJIpopMaMm
BOPOM €IKOTO HaTpa B MPHCYTCTBHH TOTO Ke WHIHKATODA 1o
nepexofa OKPacKH OT XeaToH K cuneii. [lonpaBounbi K03QPu-
LLHeHT BHIYMCASIIOT 10 NepBoMy crocoly, rae T=0,01221. Turp
pacTBOpa YCTAHABNMBAIOT KaX/blfi pas nepei NPHMEHEHHEM.
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11 pumMeuaHnue YcraHOBKY THTpa cjaenyer TIPOBOJHTL B TUlATEJNbHO 3a-
KDHITHIX COCYIax sl THTPOBAHHSA. .ny‘-lll.le THTPOBaHHE MNPOBOAUTL B armocxbepe
HHEePTHOrO rasa.

Pacteop meruaata warpus (0,1 Moab/ 1)

1 mMa pacrsopa copepxut 0,005402 r Merunata HaTpUs. 5

Tipurorosaenne. OKoJO 2,5 T CBEXKCOUHILEHHOrO OT OKHCHOH
[ICHKH METa/IHYeCKOro HATPHA MaJbIMH MOPUHAMH NDPHOABJAT
k 150 MJI METHJIOBOTO CIHPTA B MEPHOHN K0/iGe BMECTHMOCTLIO [ 8
Kon6y ¢ METHJIOBbIM CHHPTOM OXJIAXKIAI0T B JieITHOH BOJZE. Pocne
I0JIHOTO PACTBOPEHHS MeTajia 06beM pPacTBOpa AOBOAAT LEH3O0-
JIOM HJIH TOJYOJIOM A0 METKH, MOCTeNeHHO TOMEeWHBas.

YcTaHOBKY THTpa MPOBOAAT Tak XKe, KaK B cjayvae pactbopa
enkoro Hatpa (0,1 MoJb/A) B CMECH METHJOBOTO CIHpTa H Gen3o-

aa. Tutp pacTBOpa yCTaHaBJHBAIOT KaXAablil pa3 mepen MpuMe-

Mpumeuanue YCTAHOBKY THTPA MPOBOAST B TINATEJILHO 3aKpHiTHX €O-
it rpopanug. THTPORAHKE Jyulle NPOBOIHTb B aTMOC(Hepe WHEpPTHOrO

AMMOHMUS.
NMouroropneuue. 30 r HOAUAA TETPAITHIAMMOHHS PaCTROPSIOT

L pATOTORE. a2U T HOAWA

B 200 MJI METHJOBOTO CIHPTa H BCTPSIXHBAIOT B TeyeHHE Haca c

Menbuenuoi oxucu cepeGpa B CKASIHKE € HPATEPTOH

O« = ~ oo
4O T TOHRDO ndmMlapatnnusd UaaLs

npo6koii. Ilo oOKOHYAHHW BCTPSIXHBAHHMSA HeHTPHPYTHPYIOT He-
CKOJIbKO MHJIHJHTPOB CMECH M PRCTBOD MCOHITHIRAIOT HA"MDUCYT-
cTBHe HONHMI-MOHOB (mpo6a ¢ HHTpaToM cepeGpa B a30THOKHC/IOH
cpene). B ciayuae oGpasoBanisi 0CaAKE fioguaa cepefpa K OCHOB-
HOMY DPacTBOpy NpHOaBASIOT elle 5 r oxucH cepe6pa W cHoBa
BerpsixupaloT 30 MuH. [10 OKOHYaHMH PEaKiuH OTAAOK fioquaa
cepe6pa OTOHABLTPOBHIBAIOT Yepe3 CTEKIAHHLIH ¢uabtp Ne 4.
PeakiHOHHYIO KOJOY CHOJNACKHBAKOT TPEMsl MOPUHFAMA @0 oU M
cyxoro GeH30J1a, GEH30JIbHBIA PacTBOp (UIBTPYIOT HEpe3 TOT XKe
(QuAbTp M NPHOABJSIOT K QUALTPATY. 3aTeM (QUIbTPAT NMOMELWLAT

B MeDHYIO KOGy BMeCTUMOCTbIO | J1 M LOBOAST o6beM pacTsBopa
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GeH30/10M [0 MeTKH. PacTBop xpaHsT B CKJSIHKE, CHaGXKeHHOM
TOTJOTHTENbHOA TPYGKOH, 3aM0NHEHHON HATPOHHOH H3BECTbIO HJH
4CKapHTOM [/l NpPeAOXPaHEHHs pacTBOpPA OT BJAarH BO3JyXa H
YTJEKHCJIOTHL.

Ycranoska tarpa. Okoso 0,1 r (TouHast HaBecka) GeH30/HON
KHCJIOTBl PacTBOPSIIOT B CMECH 5 MJ METHJOBOTO cHHpTa u 20 MmJ
aleToHa, HeHTPaAJH30BAHHBIX HENOCPEACTBEHHO MEpei THTPOBAHH-
€M [0 THMOJIOBOMY CHHEMY B METHJOBOM CIOHpTe, U THTPYIOT
TIPUTOTOBJIEHHBIM PAaCTBOPOM THJIPOOKHCH TETPASTHIAMMOHHS 10
NOJIYYEHHs] OTYETJHBOTO CHHEro OKPAUIMBAHHSA HJH TOTEHLHOME-
TPHYECKH €O CTEKJASIHHBIM 31eKkTpoaom. [Monparounbiit Koachdunu-

€HT BBIYHCJAIOT MO nepBoMy crnocoby, rae T==0,01221.

[ipaMevyanne YCTaHOBKY THTPA NPOBOAST B TILATEJbHO 3aKPHITHIX CO-
cyaax nas THTpoBaHHs. THTpOBaHHe Jyulle NpOBOAHTL B aTtMOCQepe MHEPTHOrO

raza,

Huagukatopn

JAMMETHNIOBBINA KeATbif

P L e S VI I LT Raorvan " anoa
- HMETH/AAdMHHOA300CH30J (H.A.a.)

CisHisNs M.m. 225,30

)Ke.flTbIPl KpHCTaJ]J]H"IeCKHﬁ NOPOUIOK HJAH XKeJTble MIACTHHKH.
IIpakTuuecku HEDACTBODUM B BOJe, DACTBODHM B 95% cnupre

pPacTBO QAe, pacTeo M EB CIRpTS,

Gensosne, xnopodopme, 3dHpe, pa3BeleHHBIX MHHEPAJbHBIX
KHCJIOTAX.

Hep;z)éon OKPAacCKH OT OPaHXKeBO-KPACHOH K XKeJITOH B npenenax
-r no A D
T 2,9 1o 4,0

PactBop mnaukaropa. 0,1

il

)

BOp T pacTepToro HHAHKAaTOpa pacTBO-
AIOT B 957 cmHpTe W AOBoAAT oObeM pacrsopa 959% cnuprom
o 100 ma. :

PacTsop HHAHKaTopa B Gensone. 0,1 r mHaHKaTOpa pacTBOpS-
10T B Gensone H NOBOIST 06beM pactBopa 6eHsonoM ao 100 M.

=

Kpucrananuecknii gpuonerosnii
Tekcamerus1-n-po3anunuu-xnopua (4.4.a.)

C25H30C1N3 M.m. 408,0

bpoH3oBble GiiecTsliMe KPHCTANIBl MJIH KPHUCTAMIMUYECKHH MO-
POLIOK TeMHO-3eseHoro userta. Pactsopum B Boge, 95% cnupre
H JIeAAHOH YKCYCHO# KHCJOTE. 7

[lepexon OKpacKH NPH HEBOLHOM THTPOBAHHH OT (DHOJIETOBOH
(Ille.lIOl‘l’H%ﬂ) yepe3 CHHe-3eJIeHYI0 (HeHTpaJsibHasi) K KeJTOBAaTO-
3eieHON (kucaasi).

Pacteop uMHaMKaTOpa B JeastHoO# ykcycHoll kucaore. 0,1 r
UHUKATODA DACTBOPAIOT B JIeASH T
o6beM pacTBOpa TOH K€ KHCJOTO

e ©Q
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MeTHOBBIH KpacHbiil
4-JluMeTHIaMHHO-2-KapOOKCHa306eH301 (u.n.a.)

C15HisN3O2 M., 269,29

BaecTsilde KpacHO-(HOJETOBble KPHCTaJLIbl HIH KpacHo-6y-
pHifl KPACTAJIHYECKHI TIOPOILIOK. MaJio pacTBOpHM B Bojle, TPYAHO
pacreopum B 959 cmupre, JErko — B KHMALIEM 95% cnupre,
pacTBOpHM B PacTBOPAX €lAKHX M yI/IEKHCIbIX wesoue.

Tlepexod OKpack# OT KpacHOH K »KeaTo# B Npenejax pH or
4,2 no 6,3.

Pacteopn muaukaropa. 1. 0,1 r pacTepToro HHAMKaTOpa pact-
popsiioT B 60 M 95% cnupra ¥ AOBOAAT 06bEM TeM XKe CIHPTOM

—mo 100 ™

TumonoBw# cHHHIL
Tumonocynbdpodranenn (u.n.a.)

CarH3005S M 466,6
M. X

. Bélngq:?m KpUCTaMIu4eckuit nopowok. Tpyauo pacTBOpHM

nepexonﬁmu]?‘iaaoananHHe:lwa PacTBOpa, OKPAIIEHHOr0 B XKEJNTH LReT

FPEBAHUH B KpaCHbIH opHM B

95% cnupre, sdupe u sensnol chycx{oﬁp Kuc;l:';'e E)Ii(r:;EOPHM .

PHM B pa3BeJeHHLIX PacTBO % : bactao.
pax iesoyei ¢ o6

POB TEMHO-CHHEro LBera. pasopaitien pacteo-

N .
€PEXONL OKPACKH OT KpacHOH K xenroit B npemenax pH or

2. 0,1 r MuHAMKATOpPA PACTBOPAIOT B CTYNKE C 7,4 Ma pacTBopa
enkoro Hatpa (0,05 moab/a) H mocje ero pacTBOPEHHS JOBOLST
o6beM pacTsopa CBeXKeMPOKHIIAYEHHOR H OXJ1aXKeHHON BOJIOH
a0 250 ma.

MeTHJOBBI OpaHKeBbIH
4-JlumMeTHIaMHHOA300eH30/-4’-CyAbpOHAT HATPHH

CHHHNaNaOsS M.M. 327,34

KpHCTaAnM4ecKHA NOPOIIOK OPaHMKEBOro, HHOTAA C KOpHi-
HeBAThIM OTTEHKOM I(BeTa. TpYyAHO PpacTBOpHMM B BOXE, Jer-
KO — B ropsiueil BOJe; MPaKTHUECKH HEPACTBODHM B 959% cmupre.

[Tepexol OKPacKH OT KpacHOW uepe3 OpaHXKeBYlo K KeJToH
B mpenenax pH ot 3,0 no 4.4.

Pacreop uuamkartopa. 0,1 r pacTeproro HHIHKaTOpa pacrso-
psliOT B BOAE H NOBOMAT o6beM pactBopa Bogo#t a0 100 ma.

HacpliueHHbiil PACTBOP HHAHKATOPA B ANCTOHE. K 0,025 r un-
nukaTopa npu6asasor 100 Ms aueToHa M Bpems OT BpeMeHH
BCTPSIXHRAIOT, Uepe3 OMH 4ac QUAbTPYIOT.

MeTuaoBbifi pUOIETOBBIH
- NMeHTa- M reKcaMeTHJ-I-PO3aHH/HH-XJIOPHIOB
[eHTAMETHJ-N-PO3aHUAKH-X10pHAa (1.4.3.)

[

CMech TeTp

A~ T A
< upeﬁuﬂaf—'\a HH

C24H25C1N3 M.M. 393,96

TeMHO-3e/1eHbli TOPOLIOK C METAJIHUECKHM GJeCKOM. Pacrso-

mrrae mon 0,
puM B BoAe H 95% cmupre.

[Tepexos OKPACKH OT XKeJTOH K sejeHoit B npeneaax pH
or 0,1 mo 1,5 ¥ oT 3eneHo#t K ¢uonerosokk B npesenax pH or
1,5 no 3,2.

Pacteop mnpukaropa. 0,1 r MHIMKaTOpa PacTBOPAIOT B BOZE
4 10BONAT o6bem pacTBopa somoit a0 100 mia.

PacTBOp HHAMKATODA B JENSHOM yKcycHoil kueaore. 0,1 1
WHAKKATOPA PACTBOPSIOT B JelsHOM YKCYCHOH KHCJIOTE U JOBOAST
o6BeM pacrTBopa TOH Xe kucaoroid no 100 ma. PacrBop npume-
HSIOT CBEXKENPUIOTOBJIEHHBIM.
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1,2 5o 2,8 u or

Pa ' .
. c}:;ogar;}:g:;:mpa. 0,! r unankaropa pactupaior B CTynKe

, eakoro Harpa (0,05 mosb/

s J) H nocje
PacTBOpeHHs1 JOBOASIT O6b i
eM 7
Do bonun, AOBOIAT 00he “paCTBopa CBEXKENMPOKHNAYEHHOH K
H BOACH AD 4ZUuU MJ.

P
paCT:OcT:op HHAHKATOPA B METHJOBOM cnupre. 0,3 r WHAHKaTOpa
PSAIOT B METHJIOBOM CIHPTE M NOBOAAT OGbEM pacTBOpa
METHJIOBbIM cniHpTOoM Ao 100 ma.
Cnﬂgs)cnop HHAHKaTOpa B AWMeTHAdOpMamuae. | T THMOJOBOro
o PacTBOpAIOT B JAHMETHI(POPMaMHAE H AOBOAAT 06beM
pactBopa anmerdapopmMamMuaoM 1o 100 ma.

(D ) Tponeoann 00
(PEHHIaMHHO) -a306eH3041-4"-cyIbonar kaaus (4.n4.a )

CisH14KN;05S M.m. 391,50

o ) o
cxuﬁK PHUHEBATO-XKETbIH € 30JIOTHCTHIM OTTEHKOM KpHCTaJlJHYe-
I_lnopomm(. Pacrsopum 8 Bome w 95% cnupre.
€pPeXOl OKPacKH OT KpacCHOI i :
{ H
13 20755 PacCHOH K xejToi B npemenax pH ot
Pacrs
Op MHAHKatopa. 0,1 r pacreproro uHaHKaTOpa pacrBo-

SIOT

l;;e}mﬂa BOJL€ NpH HarpeBaHHH HA BOASHOHW 6aHe H MOCJE OXJAX-
o JOBOAAT 06beM pacTBOpa Bomoil no 100 ma

ban Hc;;op HHAMKATOpa B MeTHAOBOM crupte. K 0,2 r uHgukaro-
pu6asasor 100 M MeTHJIOBOrO cmupTa H BpeMmsi OT BpeMeHH

B
36aaThiBaloT (0kosio 1 u), mocse uero buabTpyIOT.

BpomtHMONOBLIH CHHHI
Hdu6pomtumoncynspodpranenn (u.x.a.)

C27H Br,O
28B190;5 M.m. 624,4

B - o
€JblH MEJKOKDHCTAJINIHYECKHH MNOPOILIOK. Ouenb MaJio pacTBo-

puM B Boje, jerko — B 95%
) — % cnupte, 3dbHpe, pacTs
YIVIEKHCAIBIX 11e104el M pacTBope aMMH(gKg P opax e 1

[Tepexon okpa H
CKH OT XKeJITOH yepes i
nenax ol ar by oH o pes 3e/eHylo K CHHeH B mpe-



Pactsopsi Wuaukatopa. i. 0,1 r pacTepToro HH1MKaTopa pact-
popsitor B 20 MJ Temsoro 959 cnupra H TOCAE OXJAXKACHHSA
JIOBOASIT 06bEM pacTBOpa BOAOH IO 100 ma.

2. 0,1 r HHA¥KATOpa PaCTHPAIOT B CTYNKe C 3,2 Ma pacTBopa
exkoro Harpa (0,05 Moab/i) U mocie ero pacTBOPEHUs AOBOAAT
CBeXKenPOKHIIAUEHHON oxJiaKAeHHO#H BojOH 10 250 ML

3. 1 r 6pOMTHMOJIOBOTO CHHEro pacTBOPAIOT B npumetHadop-
MaMule H IOBOAST OGBEM PacTBOpa KHMETHI(POPMAMHIOM 10
100 wma.

) HefitpanbHblit KpacHbli
9-MeTH/-3-aMHHO-7 -1uMeTHIaMHHODeHasoHuH-Xn0pUA (4.4.8.)

C|5H17C1N4 Mwm. 288,78

BaecTsi kil YepHO-3eJieHbli MopolioK. Jlerko pacTBOPHM B BOLE.

[lepexol OKpacKH OT KpacHo# K x)entoil B npepenax pH
ot 6,8 g0 8,0.

Pacrsop uumukartopa. 0,1 T pacreproro WHAHKATOpa pacrso-
pAIOT B BOJe W JIOBOAAT 06beM pacTBopa ponoéi 1o 100 mu.

PacTBOp HHIHKATOPA B JESAHOMA ykcychoii kucaote. 0,1 r HHIH-
KaTopa pacTBOPSIOT B JNeISTHOM YKCYCHOA KHcjOTe H JOBOAST
o6beM pacTBOpa TOH XKe KHUCIOTOH A0 100 M.

PeaKTHBBH

Aneron (u.A.a.)
CH;COCH; M.mM. 58,08

[pospaynasi GecuBeTHasi, JEFKO BOCIIAMEHSIOWAACH KUA-
KOCTb ¢ xapakTepHsiM 3amaxoM. CoepiaHue OCHOBHOTO BELLECT-
sa ue menee 99,59%. TemnepaTypa KumeHusi oT 55,5 10 56,6°C.
MakcumanbHOe COJepXKaHHe npumeceil 0,001%. TlaoTHocTh OT
0,7900 no 0,7915.

B k06y BMECTHMOCTbIO 25 MJ Ha/lHBAIOT 10 MJ HCIBITYEMOTO
aleToHa M TIOMELIalT B BOAAHYIO 6aHio C temnepatypoi i5°C.
Koraa temmepaTypa aleToOHa CTaHeT paBuo#i 15°C, npu6asusior
0,2 M/ CBEXKEMDUTOTOBJIEHHOTO DAacTBOpAa NepMaHraHara kajus
(0,001 moab/J) M MepeMelHBAIOT. B Teuenne 30 MHH AOJKHO
COXpaHHTbCS PO30BOE OKpalIHBaHHE.

Cmech 25 Ma aueroHa ¢ 25 MJ BOABI AOJXKHA OCTaBaTbCH
npoapauHoil B TeueHne 30 MHH.

ALeTOH, NpHMeHsieMbii B Ka4ueCTBe CpeAbl HPH THTPOBAHHUH
pacTBOPOM XJIODHOM KHCJIOTHI, AOJIMKEH OTBedaTh C/IeAYIOILHM
JOTMONHUTEIbHBIM TPeGOBaHHMSIM: Ha THTPOBAHHE 30 mJa auercHa
JOJKHO pacxojoBathest He Gosee 0,1 mur pactsopa XJIOpHOH KHC-
sotel (0,1 mMonp/a). B coyuae TUTpPOBaHHA C METHJIOBLIM OpaH-
JeBbIM B NPUCYTCTBUM aleTaTa OKMCHOW PTYTH mocie npuGasie-
HUsl nOCJIeflHell K aleTOHY He JOJIXKHO MOSIBJIATbCSA XKeJaToe OKpa-
LIHBaHHE.
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JNuMeTnacyavdpokcun (x.u.)

(CHjs).SO ) M.m. 78,13
Ilpo3paunas GecuBeTHass MacJASHHCTasA XXHIAKOCTb, THTPOCKO-

nuuyna. PactsopuM B Bode, 95% cuupre, a¢upe, auerone. Temme-

patypa kunenusi 189°C. Ilnotuocts ot 1,100 no 1,103. IMokasa-

Teab npenomaenusi 1,4783. Temnepa
e e patypa 3aTBepleBaHHsl OT

A umernagopmamun (x.u.)
HCON (CH3) 2 Mm. 73,10

BecuBernas npoapauyHasi XHIKOCTb C XapakTepHbIM 3amnaxoM.
CwmewnBaercs ¢ Bogoil, 95% cnuproM, 6eH30/10M, XJ0podopMoM.
CojepxaHue OCHOBHOTO BeliecTBa He Menee 99,9%. Temneparypa
kunenus ot 152,5 po 154°C. IlaotHocts ot 0,9470 no 0,9490.
ConepxaHue Boabl He Gosee 0,05%. dumernnamuHa He Godee
0,002%. MypaBbuHOH KHCJIOTH He Gosee 0,002%. Heneryuwii
ocratok He Gonee 0,003%. - ’

Ilpu tTurpoBannu 10 M aumernadopmamuia nepexon OKpackH
HHJIHKAaTOPa MPOHCXOAHT OT NPHGABJIEHHs ONHOH KalJu THTpaHTa.

2,4-AHHHTPODEHHATHAPASHH
CgH3 (NO2)NH;, M. 198,14

Kpacubiii KpHcTaliiuecKHi opowok. [IpakTHuecKd HepacTso-
puM B BOJE, Malo pacTsopum B 95% cmupre, acupe, pacTsop

B pa36aBleHHBIX KHchaorax. Temneparypa mnJjaBjaeHuss or 1
no 198°C.

CynbtpaTtHas 3oia He Goaee 0,2%. [loreps B Macce npu
BhICylUIMBaHHH He Goaee 0,2%.

2,4-IunntpodeHHATHAPA3HHA PACTBOP

l,5u r 2,4-RHHATPOQEHHATHAPa3HHA pacTBOpsoT B 20 ma 50%
CepHOil KHCJIOTHE, Pa3BoAAT BoJoH a0 100 M1 v puabTpyloT. PactBop
0JKeH ObiTb CBEXKENpPHrOTOBJIEHHBIM.

JAudennaryanuaun
(CeHsNH) :C=NH Muwm. 217,27

BecuperHole xpHucTaJib,, Majno pactBOpHMM B BOAe H 3dupe,

pactBopuM B GeHsosie. Temnepatypa niasaenusi ot 147 no 148°C.
Huxaoparan (u. 1. a)

C2H4C12 M.mM. 98,96
Ilpo3paynas GecuBeTHas JKHAKOCTb, HecMellHBawuasics ¢

~Bojodl. Temmeparyphbie npegebl fnpH 760 MM pT.CT., B KOTOPBIX

HOJIKHO OTroHsiThest 95% npenapara ot 83 po 84°C. TlaorHocrs
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or 1,2520 o 1,2535. Hesaeryuuit ocratok He Gosee 0,002%.
CpoBonunil xnop ne Gonee 0,001%

B nBe npo6GupkH u3 O6eCLBETHOTO CTEKJa, MNpPeJBapHTENbHO

NPOMBITbIE KOHIEHTPHPOBAHHOH CEPHOH KHCJIOTOHW, HAJUBAIOT NO
5 Ma To#l e cepHOM KHCJOTH. B onHy mpo6upky npu6aBsior
B i ar s temtrm R TS TTEE A T IS DO ET a u nernavonanT [anvusuwmag
9 MJ HCIIbITYEMOTO AWXJOpP3Tdid B DULIPAANDAivL. rivdyatnnan

JinxJ0p3TaH, NpHMeHsIeMbli [Jifi HEBOLHOTO
BepSIOT Ha yCTOHUMBOCTb K ﬁu}pomaTy KaJlusi: cme”};!?‘ MJ XJIOp-
3TaHa ¢ 25 MJ pactBopa OHxpomara KaJjaus (U,Ul0/7 MOJib/Ji)
v 12,5 MJ pasBeieHHOM CepHOM KHCJIOTBl KHOATAT ¢ o6part-
HbIM XOJ0[MJAbHUKOM 15 MuH. [Tocje oxsaXKAeHHS NpHOaBASAIOT
10 ma pacTBopa HOAHAA Kajusl H BbIAENMBLIMACS HOJL THTPYIOT
pacTsopoM THOCyaAbdara Hatpust (0,1 moan/a). Ha 5 ma auxmop-
3TaHa [J0JKHO DACX0L0BaTbesl He Gojee | MJ pacTBOpa THOCYJb-

¢data watpusi (0,1 Moab/a).

OKpacKa He N0JI2KHA NpeBbIlIaTb OKPackKy cepﬂoﬁ KHCJIOTHI.
TH

poBanHaA, NMpo-

Kaaus ruppodranar (4.a.a.)
KHC¢H4(COO), MM, 204,23
BecupeTHble KPHCTANIbl HIH MEIKOKPHCTALIHYECKUH NOPOIIOK.
PactBopuM B Boje, Mano pacrBopuM B 959 cnupre. Comepxanue

Kaaus rugpodranara or 99,8 no 100,2%. pH 5% Boaxoro pactso-
pa 44+0,1.

MeTHATHAKETOH (4.)
CH3COC.Hs Mm. 72,11

BecusetHasi mnpo3pauHasi KHAKOCTb, pPacCTBOpHMAa B BOJE,
CMellMBaeTCs BO BCEX COOTHOLIEHHsX ¢ 95% cnupTOM, 3pHpOM,
xaopocdopmoM, Gensonom. Temnepatypa kunenusi ot 79 no 80,5°C.
Heneryuunit octratok He GoJnee 0,002%.

Mypasbunas kucaota (u. 4. a.)

HCOOH M.m. 46,03

BecuserHasi mpo3pauHasl KHIKOCTb C DE3KHM 3anaxoM, cme-
muBaeTcsi ¢ BOJOH BO BCeX COOTHOlleHWsix. Pacrsopuma B
95% cnupre H 3¢dupe. ConepkaHHe -OCHOBHOTO BellleCTBA He
menee 99,7%. Temneparypa kunehusi ot 100 mo 101°C. Temmne-
parypa kpucraminszauun He muxe 7,5°C. Ilnotnoctn or 1,22 no
1,221. ComepaHHe YKcycHOH KucaoThl He Goaee 0,05%, wase-
nepoil — He Gouee 0,005%. Heneryuuit ocratok He Gosee 0,002%.

Hutpomeran (u.)

CH3NOq M.M. 61,04
[IpospauHasi GecliBeTHas MKMAKOCTb CO CBOeOGpa3HbIM 3a-
NaxoM, HANOMHHAIOWMM TropbkKuil MuHAadb. CMewnBaercs - ¢
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0/.
95_/0‘CHPIP'<I;OM H 5(HPOM, Maso pacTBOpHM B Boje. Temmeparypa Ki-
nerust 101°C. TlnotHoeTs ot 1,130 no 1,132, Tlokazatens npenom-

a43a7C AL MPEJIOA

senust or 1,382 no 1,383. TlpH narpeBaHHH HHTPOMETAaHA Bbille
100°C nop naBneHueM, OCOBEHHO B HDHCYTCTBHM OKHCASIOIIMX

THEM, OQCODet 1HO B INPpHCYTCTBHH OKHCIHAIGIIHX

BEIeCTB, caenyer cobaoaars OCTOPOXKHOCTb, TAK KaK HHOTJAa NpH

ATOM NDOUCXONUT BaANLID
JTOM NPOUCXOAHT B3phHIB.

Mupuaun (u. 1. a.)
CgHsN

M.m. 79,10

" Becusetnas noaBMiKHAsi KHAKOCTH ¢ XapaKTepHBIM 3amaxoM,
FMUrpocKonuyHa. CMeIMBaeTcsi BO BCeX COOTHOIIEHHSX C BOJOM,
95% cnuptom, sdupom, xaopodopmom. Jlerko BocHIamMeHsieTCs .
Conepxanne nupuanna 99,0%. Temneparypa kuneuus ot 114 o
116°C. Ilnorsocte ot 0,982 no 0,985 Conepxanue Boaw He
Gonee 0,19%. ’

BbicyliHBanne NHPHAMHA NPOBOAAT CJAEAYIOIHM 0GpPAa3OM.
K 1 1 nupuauna npuGasasior 50 r cyabara HaTpus, npejBa-
PHTEJbHO BbICYLIEHHOrO 1pH Temneparype ot 100 mo 110°C u
oxyaxxaasuerocs B 3kcHkatope. [locne 10-muHyTHOrO BCTpSIXH-
BaHHSi M HAaCTaMuBaHUS (DUJLTPYIOT B MEPEroHHYIO KOJ6Yy H mepe-
roustior. COXpaHsAIOT B CK/ASIHKAX .C NpPHTEPTHIMH NPOGKAaMH B
3aIIHUIEHHOM OT CBETa MecTe.

P1ytd okucho#t auerar (u.n.a.)
Hg(CH3COO), M. m. 318,68

BecuBerHble KpueTanael, Jerko pacTBopumble B Boje, pacr-
BopHMbie B 959, cnupre m ykcycHol kucsaore. $S110BHT.

CojaepikaHue PTYyTH OKHCHOH auetaTa He MeHee 97,09%.

Okono 0,5 r npemapara (Toynasi HaBecka) pAacTBOPSIOT B
50 mMa1 BOAbI, HPHGABJASIOT 5 M/ pa3sBeleHHON A30THOH KHCJIOTHI
M THTPYIOT pacTBOpOM pojpanuaa ammonus (0,1 mouas/a) go
TNEpeXoia CBET/IO-3eJCHOr0 OKPALIMBAHUSI B KEJATOBATOE (HHIH-
KaTOp —— XeJle30aMMOHHEBbIE KBaClibl).

| ma pactsopa pomanupa ammouus (0,1 MOJIb/J1) COOTBET-
creyer 0,01593 r Hg(CH3;COO)s.

Ocratox nocne npokannsanus ne Gonee 0,02%. XJyopunos

He Gosee 0,013%, cyabparos me Gosgee 0,005%. Keaesza ne
6osee 0,0019%.

PtyTn okucHo# auerara pacteop

5 r auerata OKHCHOW pTYTH nOMeLIAT: B MepHYIC Koaly
BMECTHMOCTBIO 100 M1 M pacTBOpsiioT B Temsioi JeAsIHOH YKcyc-
HoH kHcsote. [locie oxaaXaeHHsi o6beM pacTBOpa JOBOJST
JIE[ISTHOA YKCYCHOH KHCM0TOH 10 MeTkH. COXPaHSIOT B CKJASIHKAX
OPaHXKEBOro CTEKJa B 3alUMUIEHHOM OT CBETa MecTe.
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CnMpT METHAOBbIA, OUHUIEHHbH OT KapOOHHACOAEPKAMHX
npuMeced

| 1 MEeTHJIOBOTO CHMpTa HarpeBaioT TpH uyaca ¢ 10 r 2,4-XHHHT-
podeHHArHAPa3UHA H 2 MJ KOHLIEHTPHPOBAHHOH XJIOPHCTOBOJO-
POXHOM KHCJIOTHI ¢ OGPaTHBIM XO0JIOJAHIBHUKOM Ha Kunsine# BOASI-
Holi Gane. 3aTeM METHJIOBBIH CHOHPT ABa pa3a NEPEroHsIOT Ha
xonoHKe, co6Kpast hpakumio, KHnsulylo npu 64,5°C.

Mpumeuanne. [poBepka Ha OTCYTCTBHE aTbACTHAOB: K 25 MJA MeTH.0-
Boro cmHpra B KoaGe BMectumoctbio 300 ma mprGapasior 75 Ma pacTBopa
2,4-AAHATPOQEHHITHAPA3NHA, HATPeBAlOT Ha BOAsIHOH Gase ¢ OOPATHBIM XOJIO-
(AbuHROM 24 u, cnupT oTrousior, pasouaT mo 200 ma 29 pacTBOpoM cepHO#

AHNBHHKOM 24 4,

KHCJIOTH H OCTaBAsAOT Ha 24 u. He A0/KHbI 06Pa30BLIBATLCA KPHCTAMIbL

TerpasTunammonni-fionua (4.)
(CoHs)NI M. m. 257,16

Besibie TIpo3pauHble KpucTaibl 6e3 3anaxa. Jlerko pacTBopHM
B BOZe, TPyAHO pacteopum B 95% cmupre. Boaxble pacTBOpBHI
MMEIOT HeHTpasbHylo peakuuio. Temneparypa pas/ioXeHHs 250°C.

YKkcycnas KHCAOTA Jeasinas (x.4.)

CH3COOH M. M. 60,06

Temneparypa kunenust ot 118 no 119°C.

CopepxaHHe YKCYCHOH KHMCJIOTHI HEe MeHee 99,8%.

B konHueckyl koafy BmecTHMOCTbio 100 M1 ¢ npuTepToH
npo6ko#t HanuaioT 10 M BOAbI, MPHGABJSIOT OKOJO 2 r (TOYHas
HaBeCKa) MCIBITYeMOH YKCYCHOH KHCJOTHI M THTPYIOT pacTBOpOM
exxoro Hatpa (1 Moab/n) mo caaGo-po30BOTO OKpALIHBAHHKHA
(unaukatop — eHonpTanenH).

1 ma pacrBopa exkoro Hatpa (l MOJb/J1) COOTBETCTBYET
0,06005 r CHsCOOH.

Heneryuuit ocratox He Gosee 0,0019%. Xuaopumos He GoJiee
0,0002%. Cyabparos He Goaee 0,0003%. TskesblX MeTasIoB He
6oaee 0,0002%. YKenesa ne Goaee 0,0002%.

2 Ma HcnbiTyeMoil KHCAOTH (¢ TouHocTbio 10 0,1 MJI) 1o-
MeIlLalT B KoJGy, npubasasior 10 ma soaw u 0,1 ma pacrsopa
nepmanranara kaaus (0,1 moab/n). PosoBoe oOKpauMBamue
NOJDKHO COXpaHsnTbesi B Teyenne 30 mum.

Jlensinasi ykcycHasi KMCJIOTa, NpHMEHsleMas B KauecTBe pacT-
BOpHTENSl TPW HEBOJHOM THUTPOBAHHH, JOJKHA BBIAEPKHBATL
cienyiolee JONOJHHTENbHOE HCABITAHHE. :

10 ma wenbiTyemoift KHcAOTH (¢ TouHoctbio mo 0,1 wma)
noMelaloT B KosiOy,- npubasasior 10 M KOHILIEHTPHPOBAHHOH
CepHOH KHCJIOTH, CMECh OXJaXKAaioT [0 TeMmepaTyphl 5°C, npu-
Gapasiior | ma 5% pacrBopa 6HXpoMaTa KaJjiHsi M NEpEMEILH-
Baior. OJHOBPEMEHHO TOTOBSIT KOHTPOJBHBIA pacTBOp, IS 4ero B
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kosa6y npubGasastior | 7
CepHo enomen 1 B0 e ARoMLCHTPUPOBaLHO
> pavioupd unapumdid nadinn HOIEpe-
MEHIHBAIOT. McHbITyeMbli H KOHTPOMbHBIH PACTBOPbI OCTABJASIOT
Ha 30 muH. 3ateM K 06OMM pacTBOpaM NpPHGABARIOT Mo 50 MJ
BO/bl, NEPEMEINMBAIOT H OXJAXAAlOT 10 KOMHATHOH Temnepary-
pui. Ilo oxnaxjenun K pacrBopam npHGaBIsioT M0 2 r HOAHAA
Kanusi W BBIIGTHBIIMACH HOL THTPYIOT pPacTBOPOM THOCYJb(aTa
tatpus (0,1 MoJb/a1) N0 oGecuBeuHBaHMsI pacTBOPA.
PasnocTb mexny KonMuecTBOM THOCY/b(aTa HATDHs, MOUIEN-

IIEr0 Ha THTPOBAHHE HCILITYEMOTO H KOHTPOJIBHOTO PacTBOPOB
He J0JIKHA ObiTh Gosee 0,4 mJ. '

Ykcycuwiit anrnppun (u. 1. a)
(CH3CO)0 M. m. 102,09

BecusetHasi npospauHas XHIKOCTb ¢ pe3KHM 3anmaxom. B Boj-
HbIX pacTBOpax GBICTPO THAPOJH3YETCS, O6Pa3ysi YKCYCHYIO KHC-
aoty. Copepxanue yKCycHOro auruapuaa we menee 99,0%. Tem-
neparypa kuneuus ot 138 go 141°C. IaotHocTh OT ,l,00790 -0
é,gggg.{}/anngl-z}?B He Gosee 0,0001%. Cyabparos ne Gonee

, %o. Tsikennix merasa o 0,0001 %. H i
ocraton e Bonee 0,099 OB He ooJsiee U,00017. Heneryuun

Xaopuas Kuciota, 72% u 57% BogHbie .PACTBOPDHI (x. 4.)
HCIO, M. m. 100,46

Becuaemaﬁ HJIH CO C/1aGblM XKEJNTOBATHIM OTTEHKOM MPO3pay-
l)-l(aﬁ KHAKocTb. IlnoTHocTe okoso 1,7 u 1,5 coorsercTBeHHO
q ' ’

)iélopmws He Gonee 0,0002%. CyabgpaTtoB He Gosee 0,001%.

enesa ne 6onee 0,000159%. Okucinrenein ve Gosee 0,00025%.
Tsixennix Merannos He Gosiee 0,0019%.

Okouio 2,§ T XJIODHOH KHC/IOTbl (TOYHAsT HAaBeCKa) PacTBOPSi-
0T B MepHOH KosiGe BMecTHMOCTbIO 100 MJ M I0BOAAT 0GbeM
gaCTBopa BOJOH [0 MeTkH. 10 MJ mosyyeHHOro pacTBopa pas-
(:)n?.nmor 100 M1 BOABI M THTPYIOT pacTBOPOM €1KOFO HaTpa
(0,1 mosb/n) (MHAHKATOD — METHJIOBLIf-OpAHKEBbIi) .

0 1 Ma pacrsopa enkoro Harpa (0,1 Mosib/a1) coOTBeTCTBYeT
,01005 r XJIOpHOH KHCJOTHI.

Coxnaugamor B exnauxay

LOXPaHAICT B CKAAHKAX C [pHTepThIMH MpOGKaMH BAAJH OT
FOPIOYHX BEIIECTB. Y

Cepe6pa okuch (u.)
Ag,0 ’ M. m. 231,74

KopHuneBo-uepHbiii Tsxenbii nopouiok 6e3 3anaxa. [Ipakru-
:ecxn HEpaCTBOPHM B BOJe, JIETKO PacTBOPHM B pPa3BeNeHHOH
30THOH KHCJIOTE H KOHUEHTPHPOBAHHOM PacTBOPE AMMHAKA.
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3JIEKTPO®OPE3

AnexkTpodope3 — METOL aHaIH3a, OCHOBAHHbIA Ha CMOCOOHOC-
TH 3apsDKEHHBIX ACTHIl K MEPENBHXEHHIO BO BHEUIHEM SJIEKTpH-
yeckoM nose. TlepejBHKeHHe UACTHI NPH 3JeKTpodopese 3aBH-
CHT OT psiia (AKTOPOB, OCHOBHLIMH H3 KOTOPbIX SABASIOTCAH:
HANPSKEHHOCTb 3JIEKTPHYECKOFO MOJS, BEJHIHHA 3J1eKTPHYECKOrO
3apsja, CKOPOCTb M pasmep 4YacTHLUbI, BSI3KOCTD, pH wu Temne-
patypa cpeibi, a TaKkke NPOLOIKHTEILHOCTD 3nektpodopesa.
[Mpu 3aekTpodopese Ha HOCHTEJSAX (TBepaasi cpena) Ha MOABHXK-
HocTb W 9(QEKTHBHOCTb Pa3fieieHHs] NONONHUTENBHOE BJIHAHUE
OKa3biBAIOT: aAcOpGILHsl, HEOJHOPOAHOCTb BEILECTBA HOCHTE/S H
ero HOHOOOMEHHble CBOWCTBA, 3/EKTPOOCMOC H KAMH/LIAPHBIM
sddexT. X

aekTpodopeTHuecKas MOABHXHOCTD SABJIACTCH BEJIHUHHOM,
XapaKTepHOH J/isl AaHHOTO BElleCTBA. Paszanuualor aécgmomy}o
H OTHOCHTEJBHYIO 3JEKTPO(OPETHUECKYIO NOABHKHOCTD. 6c0NI0T-
Has 3JeKTpo(dOpeTHUeCKas TMOJBHKHOCTL H3MEpSieTcs B lca};rmz-‘
MeTpax B CEeKyHAy NOA BJIHAHMEM rpaiHenTa noTeHIHana H :
| o u mupaxaetcs B cm2-BT'¢ 7. OTHOCHTeNbHAS snekrpodope
;uquKaﬂ rrloanKHo«:Tb ecTb OTHOI€HHE TOJBHKHOCTH HCCHaeLye-
MO0 BElecTBa K MOJBHIKHOCTH JAPYFOTO BeUIECTBA, MPHHATOrO
> C(ir;:xﬂf.‘:z’];;yﬂ'f ABa pasnuupBIX MeTona aneKTpO(popesa:u ¢poH-
Ta/bHbli 3JeKTpodopes, KOTOpHIH MPOBOAST B cB0oGOAHON He3a-
KpelJIeHHOH cpele, H 30HaJNbHBIH 3jexkTpodopes — B Baerl'IJé)eHy-i
HO#t cpene (cTaGMIM3MPOBAHHAS XKHIKOCTH HJH nocurenn). Ox
HMEIOT €MHYIO AnnapaTypHYlO CXeMy: HCTOYHHMK TOKA, KaMmepy
s aaekTpodopesa, ABa 3JEKTPOLE, C‘l‘?f’f“’.‘.“’f?‘,‘f.‘mfiﬁ?}i{.,ﬁ
MCTOUHHKOM TOKa, M annapartypy Ajs cb0pa W HACHTHHRALNH
pasgenenHblx seulects. Jas 51eKTPO(Ope3a HCMONb3YIOT KaK ro-
ToBbie HAGOpbi anmnaparypbl (yHHBEpPCaJbHbLIH npu6op AAsl UMMY-
nosiexkTpodopesa H 3jaeKTpodopesa 6eqkoB Ha 6ymare M Kpaxma-
ae, Haéop s siekTpodope3a B MOJHAKPHIAMHIHOM  Teje
BeHrepckoil ¢upmbl «Peanan»), Tak H HaGophi, COCTaBJIACMbIE
5KCMepHMEHTATOPOM H3 OTAEJBHBIX npuGopos (ynnBepcaibHbId
uerouHHK muTanus YMIT-1, IBYXJyueBOH PerHCTPHPYIOLIMH MH-
kpogoromerp UPO-451 1 1p.). .

[IpumepHasi cxema MPOBeLEHHs snexTpodopesa:

— NOArOTOBKAa CPeibl (HocHTesst);

__ HaHeceHHe BellecTB, NOAIEXKAUIHX Pa3/ieseHHIOo;

— nposefeHHe 3jekTpodopesa;

_ o6GHapyXeHHe M KOJHUeCcTBEHHAR Ol
BELLECTB.
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PpouTanbhbiii 3aekTpOdopes

DnekTpoopes NpoBOAAT B CBOGOAHON He3aKPENJIEHHOH cpefe
B KIOBETe, KOTOpas npejcrasisieT co60i pasbopubiii U-o6pasbiii
KaHan. B kioBeTe c031al0T 4eTKylo rpaHuly Mexay Hccaenye-
MOH cMecblo BewecTs H GydepHbiM pacTBOpoM. B mpouecce
3/lekTpodope3a NepBoHayaibHAs IPAHHLE TOCTENEHHO PACXOJHT-
CH Ha PsiJi FPAHHIL N0 YHC]Y KOMIOHEHTOB CMECH.

Meroa siBnsieTcs eMICTBEHHBIM COCO6OM NMPAMOrO ONpeese-
HHR a6CoMIOTHOR anexkTpodoperueckoii nopsuxHoctH. Ero npu-
MEHSIOT VISl BEILEeCTB ¢ BbICOKOH MOJIEKYJASIPHOH MacCOH, KOTO-
pble o6aanaior cnaboi AHGGY3Hed. S

3oHaabHbii AneKkTpodopes

3oHasbHbi# 3/1€KTPODOPE3 NPOBOAST B 3aKpEIJIEHHOH cpese,
poJIb KOTOPOH COCTOMT B CTaGHJH3aUHH 3JeKTPOPOPETHYECKHX

30H. B 3aBHCHMOCTH OT cpeabl  crnocob6a NPOBENEHHS 30HAJb-
HBI 3/1€KTPO(OPE3 HMEeT MHOTO BAPHAHTOR.

3JIEKTPO®OPE3 B CBOBOAHOA XHIAKOCTH

AnexkTpodopes B rpajiHeHTe MJOTHOCTH. B KauecTBe -cpennt
UCHOJIL3YIOT KHAKOCTb, CTAGHIM3HPOBAHHYIO NOGaBJEHHEM TIJIH-
LepHHa, MVIMKOJIeH WM caxaposbl, CO3AAIOLIUX [PATHEHT IJIOTHO-
CTH. DTOH KHIKOCTbIO, 6oslee THXKEJOH, ueM (PPAKLHOHHPYEMbli
PacTBOp, 3aMOJIHAIOT BHYTPEHHIOW TPYOKY CTEKJISHHOH oxJaxiae-
MOH KOJNOHKH. JIHO TPYGKH 3aKpBITO MOPHCTOM CTEKISTHHOH MJac-
THHKOH. K 060MM KOHLAM KOJIOHKH MPHCOEAHHSIIOT [Ba 3/1E€KTPOI-
HBIX COCYNa H MPOBOAAT 3JeKTpodopes.

H3oanekrpnueckoe ¢okycuposanwe. B kauecTBe cpenbl Hc-

NMOAL3VIOT WUNKOOTL 1B RKOTODON C0RnAInT AL UUIOAUIIIY rnamaanm
NOAL3YIOT MHAAROCTD, B KOTOPOH CO344K0T SUDCAHHCHHDIA TPpAAHCHT

njorioctd W pH. Ipamnent pH pocturawr npuGaBieHneM am-
($oJHTOB, MPEACTABAAIOUINX cO6OH rOTOBYIO cMech ajJHdaTHUECKHX
MOJHAMHHOTIOJNHKADOOHOBbIX  KHCJOT, MJH  3KCIEePHMEHTaJbHO
noao6paHHbiX cMecedl, KOTOpble NMPH MPHJIOXKEHHH 3JIEKTPHUECKOro
HanpsAXeHHsl KOHLEHTPHPYIOTCS B Y3KHX 30HAX CBOHX H303J/IEKT-
puuecknx Touek (pl). B pesyabrare B kosoHKe co3zpaercst rpa-
axedt pH or 1 go 11. Ilpu ssekTpoopeTHUECKOM pa3jeseHuH,
HampuMep CMeCH Oe/KOB, KaXKAblH H3 HHX MepeMellaercs, MokKa
JIOHAET A0 30HBI, COOTBETCTBYMOLIEH ero pl.

Metoa nossossier pa3iesiAThL BellecTBa, pasJaHuHe B pl KoTo-
puix coctaBasier a0 0,02, a Takxe onpenensitb ux pl.

B o6oux MeTomax NOJHOCTBIO HCKJIOYeHa aAcopOuUHs, UTO
103BOJIsIET O6GHAPYXXHBATh H KOJIHUECTBEHHO OLEHWBATh BElIeCTBA
BO ()pakuUHAX HENOCPEICTBEHHO nocae 3JekTpodopesa.

145



JIEKTPOPOPE3 HA KPYNMHOMOPHCTbIX HOCHUTEJNAX

B kauectBe KpyMHOTOPHCTEIX HOCHTE.IEH NPHMEHSIOT QHABLTPO-
BaJbHYIO OyMary, Kpaxmaj, LeAIoN03y, NOPOLIKOOGpas3HyIo
niacTMaccy, arap-arap, aueTHILe/ITI/03Y, CTEKISTHHBIA MOPOLIOK.

daextpodopes B Gaoke. B kauecTBe HOCHTENSI HCMONB3YIOT
KpaxmaJj, KOTophiii ¢(opMHPYIOT B BHAe G6JIOKa, MOMEILAIOT Ha
JIOTOK, COEJHHEHHbIH C ABYMSl 3JEKTPOAHBIMH COCYAaMH, 3amoJ-
HEHHbIMH OydepubiM pacTBopoM. PacTBop nceseayemoro npenapa-
Ta 3aMElIWBAIOT HAa CyXOM Kpaxmaje H BHOCST B Y3KYIO [ome-
peuHYio TpaHLIe, CAeNaHHylo B cepeiuHe Gioka. [locme npekpa-
WeHHsl 3JeKTpodopesa 60K pa3pe3aloT Ha MONEPEUHbe JOJH, H3
uc

Kamao# S/IOHDYIOT H KOJHYCCTBEHHO ONPeAeAiOT HCCIEAy
BelEeCTBO. MeToa mpuMeHsieTcsi MUl pa3jesieHdsi BElLeCTB C MO-
JneKyaspHoid maccoit Beime 30 000, Tak KaK BellecTBa ¢ MeHbIIEH
MOJIEKYJISIDHOH MaccoH NPOHHKAIOT M afcopOUPYIOTCS BHYTPH
KPaXxMasbHbIX 3€peH.

AnekTpoopes Ha KoaOHKaX. KoJIOHKY 3amosiHsIOT cycneHH-
poBanHbiM B Oydepe HocuTesleM. PpakuHOHHPyeMYyKO cMechb OT-
PHUATEJNbHO 3aPSAXKEHHBIX BELLECTB (UTO HMEET MEeCTO AJs 60Jb-
IIHHCTBA GHOJIOTHYECKMX MAaTepHasioB) HAHOCAT B KOJNOHKY CBep-
XV, 4 NOJIOXHUTEJbHO 3apsKeHHbIX — cHH3Y. C60p dpakuui nocae
3/1€KTPOPOpPE3a OCyIIeCTBISAIOT NMyTeM MOCJAEJ0BATENbHOIO 3JI0H-
poBaHusi 6y{epHbIM pacTBOPOM.

AnexTpodopes Ha NpoTouHwIX ycranoskax. Kiosera nportouHoii
YCTaHOBKH MpeACTaBasieT co60i MOJYI0 CTEHKY, KOTOPYIO 3amoJ-
HSIOT HOCHTeJeM. JJeKTPHUeCKOe MNOoJie HaKAaAblBAIOT B IOMe-
peuHoM HampasJjenud. B KioBeTe CO31alOT paBHOMEPHbIH TOK
6ydepnoro pactsopa cepxy BHu3. Ha Bepx KioseTh B ogHO H TO
e o HeTTDEeDBIBHO g -

moro pactsopa. Ilog COBMECTHBIM BJIUSIHHEM 3JIEKTPHUECKOTO H
rPAaBHTALHOHHOTO MOJEH HCXOAHAsi CMeCh N0 Mepe CIyCKaHHs
pasjiensieTcs Ha pacxopsilivecsi BeepoM KomnoHedtbl. Co gHa Kio-
BeThbl (PaKLHH COGHPAIOT B CEPHIO MPOGHPOK.

BapunaHt 3Toro meroga Ha Gymare uM3BeCTeH NOJ Ha3BaHHEM
BEPTHKAJbHOIO 3JeKTpodopesa.

Anextpodopes Ha OGymare. Beuwectso, nomexaiee ¢pak-
UHOHHPOBAHHIO, HAHOCAT HA NPOMHTAHHYIO MPOBOASIIEH XHJ-
KOCTbIO TOJIOCKY (PUILTPOBaNbHOH OyMard Ha pacCTOSIHHH He
meHee | cM OT Kpas u He menee 2,5 cM apyr ot apyra. Bymary
NOACYWIMRAIOT, NOMELIAIOT B KaMepy, KOHULI NOTPYXKAalT B KioBe-
Thl ¢ npoBoAsiwied xuaxocteio. Ilocne nponuThiBaHHA Gymaru
JKHIKOCTBIO K €€ KOHILAaM MOAKAIOUAIOT 3JeKTpUYecKHH ToK. [lo
OKOHYaHHH 3JieKTpodopesa Gymary NOACYWHBAIOT B TOKE BO3AY-
Xa H OleHHBAIOT Pe3yJibTaTbi B COOTBETCTBHH C YK4a3aHHSAIMH B
CTaTbAX.

st snekTpoopesa MPHUIOAHbI TOJBLKO JYUlIHE COPTa Xpo-
maTorpaduueckol Gymaru, KOTOpbie JOJIKHBI COAEPXKAaTb He Me-

146

1)
Hee 969 G-LELM003b.  Bymary mnpeaBapurenbno HO/iBepraior
Epomarorpacpnqecxou OYHMCTKE NOAXOASULHMH PacTBOPHTESIMH.
MECTO 6yMard MOTyT 6bTb HCIONB30BAHM TIOJIOCKH  aueTaT-

nanm Ay
vt IGJIO3bI.

AJIEKTPO®OPE3 HA MEJIKOTIOPHCTbIX HOCHTEJIAX

Ha MEJTKOMOPHCTLIX HOCHTEJSIX pasnesieHne BeulecTB Ha 30HBI
HAET He TOJIbKO B COOTBETCTBHH C HX SJIEKTPHUECKUMH 3apsiaa-

MH, HO H B 32BHCHMOCTH OT MOJIEKYJISiDHOR
HOH Macchl H o -
o yasp dopmbl MO

dnextpotiopes B Tomkom cace NPOBOJAUTCS B 3aKpeleHHOM

TOMUMHOH 1—2 MM cJoe CHIMKareasi, arapa, araposbl, Kpax-
MaJja, HoJTHaKpHIaMHAHOrO rejs, cedanekca, LeTON03H KH-
3€JIbTypa, OKHCH aJIOMHHHS, anebacrpa. Ipoeonamyio )KHJI;(OCT];
BBOLAT B CJIOH HOCHTeNI WaH elo ONPLICKHBAIOT CJOH mocse ero
tdopMupoBanus. Pacteop nccaenyemoro Bemectsa BHOCAT Ha
NOBEPXHOCTb CJIOSI HAH BHYTph OTBEPCTHH, BHIPE3AHHBIX B CJIoe
INeKTPodopeTHYECKH i pouecc MOKHO NMPOBOAHTE B yCTpoﬁcmax-
NpeAHa3HAYEHHBIX U171 3JeKTpodhopesa Ha Gymare. '
Anektpodopes B Kpaxmaabnom rene. Iens roTobar us THI-
POJH30BaHHOrO Kpaxmana. [opsuuii reab 3azupaior B KIOBETY
ryGHHOM :5—6 MM, KOTOPYIO 3aKphIBAIOT CI€LHANbHOMN KDBIIKOii
YCTPOCHHOH TaK, Y4TO B 3aCTHLIBIIEM ree ocraeTcs nonepeqﬂmﬁ,
PN Y3KHX me."neﬁ (0,3—0,7 mm). B wmenn BHOcsT KYCOUKH
¢uabTpOBaNLHOM GyMaru, cMmoueHHof pacTtesopoM Hccesyemoro
BEILeCTBA, M NPOBOAAT OLHOMEpPHBI HJIK ABYMepHbIA 3sieKTpo-
dopes B ropusoHTAIBHMX HiH BEDTHKAJbHBIX ycTaHOBKax. [Ipe-
HMYIHECTBO TOp dJIbHOTO BapuaHTa — 1
Bep’;PlKaJIbHOFO — OoJbwas pasp?emalomaa c?dtjlcz:.OTa renomenm,
JACKTPOPOPES B MOMMAKPHIAMHIHOM rese. Moanakpunamun-
HbiH renv (TTIAT) npencrasnser cooii CHHTETHYECKHH NpPOAYKT
CONOJIUMEDH3AUMH AKPHAAMHAA H CHIHBAIOLIErO areHTa, yame
Bcero N, N.-Memneﬂﬁncaxpunamma. Bnaropaps oﬁpasbnaﬂmo
MONEPEUYHLIX CBSI3eH MEXAY PACTYLMMH COCenHHMHU noJMaKkpHsa-
MHIHBIMH LeNsIMH, BO3HHKAIOIHMH B pesyJbTaTe NMOJHMEpH3auHuy
BHUHHJIBHBIX TPYNN, Takod reib umeer CTPYKTYPY TpexMepHoi
CETKH. B OTJHYHE OT NPHPONHOrO NOJHMepa KPaxmana CHHTe-
THYECKHHU Tesib MPO3PaYeH, XUMHUYECKH cralHaeH, HHEPTEH, YCTOH-
,,,,,,,,,,,, H TeMOepaTypbi, HEPACTBOPHM -
IIHHCTBE pacTBOpHTedell W, HaK:Heuy,pB Hen[; Hpal[()TqugKPlGOJO]:-
CYTCTBYIOT aACOPOUHSA H 3JeKTPoOCMOc.
M""n‘il:'"i‘ﬁ"l‘,\’)l'}'ﬂ‘l":»—i.i:i__qu)epe,"B KOTODOM DAacTBOPAIOT akpHJa-
palTI:leﬁ ;.m, H Karajausarop. Moz)xno MOJYYHTb TeJIb ¢ KOHUEHT-
KpHiamuaa ot 2 go 509%. Ilosbrwenue KOHUEHTpalHH
TeJIsl NOHHXKAeT ero NOPHCTOCTD. Bydepnas cucrema u cocras

* TeJsl OTpefenstioTeA NPHPONOH Pa3jelseMOro BewecTBa. Konuenr-
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pauuio (C) aKpunamuua noaGHPAIOT C yueTOM CPeLHeil MOJeKy-
JAsipHO# Macchl (M. M.) GpakUHOHHPYEMBIX BellecTR:

M. ™ c. %
<10-10° >30,0
10—30-10° 15,0—30,0

30—100-10% 7,5—15,0
>100.10° <75

B Tresle B HaNpaBi€HHH [RHIKeHHS GeNKOB [enal0T 60KOBbie
ymyGJ“]eHnﬂ, KOTODbI€ 3aMOJHAIOT COOTBETCTBYIOLIEH AHTHCHIBO-
POTKOH. 3aTeM nuacTMHKM ua 1—2 ¢yt nomewaior o BJIaXKHEI@
KaMepul, Ti€¢ B pesysbTaTe IUGDY3HH aHTHTEHBI Baanmoneﬁcmyt
IOT C aHTHTeJaMKH H o6pa3syior H30THYTble 30HbI MPEeUHNHTALHH
Metox noseoasier BbIABISITE HHANBHAYAJbHbIE GENKH. .

Mertox nenTHanmix KapT npencraeaser cobofi  coyer

YeTaHue

dJ1eKTpoopes BHIMONHSIOT B YCTAHOBKAX BEPTHKANBHOIO MJHM
ropH3oHTajJbHOro tHna. B xome asextpodopesa neoBxonumo
CJIe[HTh 32 TeM, 4TOObl KIOBETa He meperpeBajach BO M36exKaHHe
BO3HHKHOBEHHS KOHBEKI[HOHHBIX TOKOB.

Nuck-anekTpotopes npexcrasisieT CcoG0H  PasHOBHIHOCTb
snekrpodopesza B [IAT. Meton umeeT BH {0 paspeiilaioilyio
CMOCOGHOCTb 6J1arofapa HCNOJIb30BAHMIO [BYX (DU3HUECKHX SIB-
JIeHHH:

1) sdbdexra koHueHTpHpPOBAHMS aHANM3HPYeMOH cMecH B
y3Ko#l cTapToBoli 30He (co 10u), KoTOpBIl OGYCJOBJIEH aBTOMa-
THYECKHM BbIDABHHBAHHEM CKODOCTEH [BHXXEHHS HOHOB Ha rpa-
Huue Koubpayuia;

2) 3(dexTa MOJIEKYJNSAPHOrO CHTA, T. €. Pa3Je/]EHHS BellecTB
0 BeJIHYHHE MOJIEKYJSIPHOH Macchl H no GopMe MOJIeKYJ.

Huck-31exTpodopes 0GLIYHO NPOBOAAT B Y3KHX CTEKJASTHHBIX
Tpy6GKax, COmepxalllHX IBa Pa3HOMOPUCTHIX rejif. B Xoge 3Jekr-
podopesa B BepXHEM OTHOCHTEJbHO Gojiee KPYMHOMOPHCTOM reJie
MPOHCXOAHMT KOHUEHTPHPOBAHHE CMECH, a B HHXHEM MeJIKOIO-
PHCTOM — ee pasjejieHHe. BepxHHH 4 HHXKHHH Tre/iH TOTOBSIT Ha
pasnuuHbIX GydepHblXx pacTBOpax, KOTOpPHeE B CBOIO oOuepeib
OT/IH4AIoTCst OT Oydepa B 3JIEKTPOAHBIX cOCylax.

Cxema npoBejieHHsI ONbITA: CTEK/sHHBIE TPYGKH [0C/€L0Ba-
TeJIbHO 3aNOJHAIOT CMecbl0 PeakTHBOB, H3 KOTOPLIX BHauasje
TIOJIMMEPH3YETCHA MEJIKOMOPHCTBhIA, a 3aTeM —— KPYNHONOPHCTHI
reib, mocjie 4ero TPYOKH COEAMHAIIOT C 3JEKTPOJHBLIMH KaMe-
PaMH, KOTOpbie 3anoJiHaloT OydepHbIM PacTBOPOM Tak, UTOGH B
HEro MOTPY3HJHCb BEPXHHH H HHXHUH KOHUBI TpyGok. Csepxy
nox Gydep B TPyGKH BHOCAT HeciaeayeMmbiil o6pasen. Ilocae
3JekTpodopesa reib H3BJIEKAIOT H3 TPYGOK, QHKCHPYIOT H ompe-
NeJiSIIOT HCclleflyeMble BellecTBa.

Hzoraxodopes mnpencrasasier coGofi TakkKe pPasHOBHIHOCTD
ssiekrpogopesa B ITAT ¢ ucnonb3oBaHueM npepuiBHCTONH Gydep-
HOH cuCTeMBI, B KOTOPOM BeAyuIHH HOH HMEET BHICOKYIZ MOJ
BHXHOCTh, 4 3AMBIKAKOWMH — HU3KYIO, 4YTO O6ecrneuHsaer BLICO-

Kyl0 paspelamuyio cnoco6HOCTh METOAA.

KOMBHHHUPOBAHHbIE METOAbl 30HANILHOTO 3JIEKTPOS®OPE3A

HmmyHoanekTpodopes npencrasisier co6ol coueTanHe 3J€KT-
podopesa ¢ peakuuedl npenunnraunn. CHavana NpoBOAAT IEKT-
podopes GeskoB B TonkoM cisioe reasi. Ilocse snekrpodopesa
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OYMaXXHOH H TOHKOCJ0HHOMH XpoMaTorpaguu ¢ BBICOKOBOJIBLTHbBIM
37eKTpodope3oM. B kavectre HOCHTeNIell HCNOJL3YIOT CHJKKAaren
HJIH [ODOIIOK WeJi0/103bl. Brayase NPOBOIAT XpoMmaTorpaduio
AJi5 yero npo6y HaHOCAT B TOYKY BOJIH3H OfHOI CTOPOHBI GyMarL;
HJIH MJIaCTHHKH, a 3aTeM noj yriiom 90° npoBORAT BBICOKOBOJBT-

Hbld saekTpodopes. Meren npumensior s paszesieHust cmecu
:

HH3KOMOJ’[€K}’JIHPHBIX COeJIHHEeHHH.

METOIbI OBHAPY)KEHHUS M PETUCTPALHH PA3AEJNEHHBIX
BEHUIECTB

B 3aBucumocrtu or Bapuanta merona pesyabTaThl 3eKTpodo-
P€3a OUEHHBAIOTCH Pa3HBIMH CHOCOGAMH:

~— AOKyMEHTHpOBaHHe ((oTorpadupoBaHHe HJH 3apHCOBKa);

—— ONpEAe/EHHEe BeNHUYHHBI a6COMOTHON WAM OTHOCHTON:
3J1eKTPOoOpeTHYECKO | NOABHXXHOCTH;

— IEHCHTOMETpHS;

~— ONpele/ieHHEe XaPAKTEePHBIX XHMHYECKHX, ($H3HKO-XHMHYe-
CKHX HJH GHOJOrHYeCKHX MOKasaTefei dpaxuuii.

Ias okpacku 3JMeKkTpodoperpamm naunGosiee yacTo npHMe-
HAIOT CJAENYIOILHE KPACHTENH: AJSl GeNKOB — amuaowsapy 10 B
KyMacH, 6poMpeHOIOBbIA CHHMiL, a30KapMuH B; anaa aunugos #
JIHIONPOTEHAOB — XKHUPOBOH Kpacurean 0, cymaH uepmmii; s
MOHOCaXapHAOB — BOLOPOJHO-2HHIHHO-PTANATHBIA DeaKTHB; Ans
BLICLIHX KHPHBIX KHCJIOT — KPACHTE/b, COCTOSAMINI K3 METHJIOBOrO
KpPacHOro H GPOMTHMOJIOBOTO CHHerg.

’
Ay ve o &
T

SJAbHOH

METOL ®#A30BOH PACTBOPUMOCTH

Meron ¢asosoir PACTBOPHMOCTH — 3TO KOJIHYECTBEHHOE olpe-
A€JCHHE YHCTOTH BEUIECTBA NMYTeM TOYHBIX H3MepeHHH BeJHuMHBI
PacTBOPHMOCTH.

HpaKane(:Koe BbIMTOJIHEHME aHaJdu3a A4aHHBIM METOOOM 3a-

KJIOYaeTCs1 B ONpEJEe/]EHUH BEJHUMHbL PacCTBOPHMOCTH HCCJIenye-
MOTO BEIIECTB2 B DPaCTBOPHTENE B yCJOBUSX paBHOBeCHSI npH
MOCTCANHEIX TCMIEPATYPe n AaBieHHd. [as 3Tofl uenn npu6as-
JAIOT BO3pacTaloite KoJHYECTBA 06pasua K MNOCTOSIHHOMY KOJIH-
AECTBY pACTBOPUTENst, NOMEILEHHOMY B OJHHAKOBBIE €MKOCTH,
CucreMsl, cocTosiume u3 BemecTsa M pacrsopure/isi, NIPHBOAAT B
COCTOAHHE DABHOBECHS AHTENbHBIM BCTPSXHBAHHEM MpH nocto-
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Puc. 12. Tunwnunas
adarpaMma (baSOBOI:'I
pacTBOPpHMOCTH.
AB — cocrtas CHCTEMB,
COOTBETCTBYIOUIEH  HeHa-
ChILlEHHBIM HCTHHHBIM
pactBopam; BC — cocras
CHCTEMBI, COOTBETCTBYIO-
el HacCbIEHHbIM pacT-
Bopam; CI — amHus
PacTBOPHMOCTH; HOE —
COCTaB  CHCTEMbl, HAchl-
pi) £ LLIEHHOH BCEMH KOMIOHEH-

— T4MH  HCIILITYEMOro  Be-
— c ulecTBa.

Cocras pacTsopa ,MI/T

A Gocras cuctems,Mr/r

SIHHOH TeMnepaType. 3aTeM ONpefensilOT ColdepkKaHHe PACTBOPEH-
HOTO BelllecTBa B KaXKJ0H CHcTeMme.

CrposAT auarpammy (puc. 12), oTKaaapiBag NO OCH OPAHHAT
Maccy pacTBOPEHHOTO BelleCTBa Ha €IMHHIY MacChl PacTBOPH-
Teas (coctaB pacTBopa) M mo ocH abcuumcc — Maccy npubas-
JIEHHOTO BellecTBAa Ha EAMHHIY Macchl pacTBopuTens (cocraB
CHCTEMBI) . :

Ilpr paHHOH TeMmepaType B ONpeJeNE€HHOM KOJHUYeCTBe
" pacTBODHTENS1 PAaCTBOPSIETCH ONpeJe/eHHOe KOJIHYeCTBO YHCTOTO
BeillecTBa. [losyueHHBI pacTBOpP HachlileH ONpeJe/eHHbIM Be-
LeCTBOM, HO 3TOT K€ pPacTBOP OCTAeTCsi HEHACHIIEHHbIM B OT-
HOUIEHHH APYTHX BelIeCcTB, Ja)Ke €C/JH 3TH BellecTBa MOTYT ObITb
6JIM3KH MO XHMHYECKOMY CTPOEHHIO H (PH3MUYECKMM CBOMCTBAM K
JAaHHOMY HCC/leflyeMOMY BellecTBY. PaBHbie BeJHUHHBI PACTBOPH-
MOCTH, NOJIyYeHHble B KaXKJOH CHCTeMe, YKa3blBalOT Ha TO, 4TO
MarTepHas YHCT HJH CBOGOJEH OT NOCTOPOHHHX Beulects. Mckiio-
yeHHeM sABJfieTCH cJyyaH, KOrjia NPOLUEHTHBIA coCTaB Hccienye-
MOro BelllecTBa paBeH OTHOIIEHHIO BEJHYHMH PAcTBOPHMOCTH COOT-
BeTCTBYIOLIHX KOMMNOHEHTOB. Pa3nnuHe B 3Ha4YeHHAX PAaCTBOPH-
MOCTH JJISl KaXX[0H cHCTeMbl yKa3blBAalOT Ha HaJ/HuHe MpHMecH
HJIH TIpUMeced.

MeTtoa ¢a3oBofi pacTBOPHMOCTH NPHMEHHM KO BCEM BHAaAM
COeMHEeHHH, KOTOpble 06pa3yioT YCTOHUUBLIE HCTHHHBIE PACTBOPHI.

PactBopurean. [1pu BbiGope MOAXOMSILErO PACTBOPHTESE AU
Meroga ¢a3oBoit pacCTBOPHMOCTH MOJIb3YIOTCA CAEAYIOUMMH KpH-
TEPHAMH.

1. PacTBopuTeNs N0JIKeH MMETh TAKylO JeTyuecTb, UTOOB ero
MOHO GblIO BHIIADHTbL B YCJAOBHAX Bakyyma — 1 Krc/cM®, HO He
HAaCTOJbKO JETyuHM, 4ToGbl B MPOLIECCE AHAJNH3A TPOHCXOAWIIH
ero morepH. OGHYHO NOAXONAT PACTBOPHTENH C TOYKOH Kure-
Hus ot + 60 mo + 150°C.
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2. PacrBopuTenb He posixeH IS S
HeGarONpHSATHO BJHATH Ha 06- 1
paseu. Heab3st ucnoabsosats
PacTBODHTENIH, KOTOpble BbI3bI-
BalOT pasyiokeHHe ob6pasua Wiu
pearupyior ¢ nuM. Ciaepyer us-
6eraTb pacTBopuTeseH, o6pasyio-
UIHX CONbBAThl WM COJH, TakK
KaK MpH BbICYUIHBAHHH NOLOG-
HbIX COEJMHEHHH BO3MOXHO pac-
TPECKHBAHHE KDHCTAJNJIOB H Kak
C/I€ACTBHE 3TOTO —— H3MEHEeHHe
Maccol BBICYLUIEHHBIX OCTATKOB.

3. CreneHb YHCTOTH H cOCTaB
PacCTBOpHTE/IS] JOJXKHBI 6bITh H3-
BecTHbl. [lonyckaoTtcs Tiiarten-
HO INPHIOTOBJICHHBIE CMeIlaHHble
pactBoputesnn. CieaoBble Kosiu-
YecTBa IpHMeceHd B pacTBOpHTe-
JISIX MOTYT CYILECTBEHHO BJIHSIThH
Ha paCTBOpHMOCTb. Puc. 13. AMHyJ]a (CJIE!Ba) H KOJ-

4. OnTumanbHolt pacrsopu- OOUKM (cnpaBa), npumMensiembie
MOCTbIO HCHBITYEMOTO Beljectpa 'PY aHAIH3C METOAOM a3oBoi
B H36paHHOM DacTBOpHTeJe $iB- pacTBOPHMOCTH.
JISIETCSL PACTBOPHMOCTD B npeenax ot 5 a0 25 mr Ha | r pacrso-
pHTeSsI.

Npu6opni. Hcnonbayior TEPMOCTAT, CNOCOGHBIH MOANEPKHBATH
3ajanuyio Temnepatypy B npesenax =+0,1°C. [Jlas ynoGerea
PaGoThl OGHIYHO BHIGHpAIOT Temnepatypy or 425 po +30°C.
TepmocraT o6opyayioT nmomxoasmum BHOpaTOpPOM, 0GECneunBaio-
wumM 100—120 Kone6auuit B CeKyHIY H HMeIOUIHM npucnoco6Je-
HHE ¢ 3axumMaMu a3 amnya. BmecTo aToro TepmoctaT Moxer
GbITb CHaGXXEH TOPH3OHTAJNbHEIM YCTPOHCTBOM, CIIOCOGHBIM Bpa-
IMaTbCS CO CKOPOCTHIO NPHOJH3HTENbHO 25 0G/MHH H MMEIOLIHM
38XKHMBI VI amIyJ.

Emkoctn, HCnoJb3yemMbie B aHaause. HMcnosabsyior JioGbie
4AMNyJbl BMECTHMOCTBIO 15 MJ. MOXHO HCNO/NB30BAaTh H Apyrue
€MKOCTH NDH YCJOBHH, YTO OHH TepMeTHUYHbl H NOAXOASIT BO
BCeX Apyrux OTHOWeHHsiX (puc. 13). Bruinapupanue pacTBopure-
251 IPOBOAAT B KOJAGOUYKAX, NPHTOAHBIX ANA JHODHIH3ALAM, HIAH B
610KCcax MOAXOAsIUeH eMKOCTH.

Becw. Hcnonbsyior Bechi n wmerox B3BeIUMBaHHs, obecre-
UMBAIOLIHe TOYUHOCTb B3BEIWIMBAHHS B mpejejax =+ 10 Mkr.

MueTo;uu(a. Uncannas HHXKe MeTONHKA SIBJsIeTCS O6IlienpH-
HATOH. OLHAKO B HEKOTOPHIX CAYYasX MOXKHO peanoyecTb H
Apyrue yciousi (o6'beM PAacTBOPHTeNst H T. 1.).

Cocrap cucrembi. TOUHO B3BEWHBAIOT He MeHee 7 MOMEUYEHHBIX,
TILATEJIbHO BBIMBITHIX aMnys H B KaXKIOH H3 HHX TOYHO B3BElIH-

Inn>
27 wm

78 um

35 wm

25 MM

19 mm
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BalOT MOCTOSIHHO YBeJHUHBAaEMble KOJHUECTBa HCCJielyeMoro Be-
uiectBa. Maccy BeulecrBa 110AOHpaioT Takum oO6pasom, 4TOOb
nepBasi amnyJa cojep)Kaja HeMHOTO MeHbIlle BellecTBa, yem Oy-
JeT pacTBOPAATLCA B 00'beMe BbIGPAHHOrO PACTBOPHUTE/ISA, OObIUHO B
5 MJ, a BTopasi M MOCJeAYIOLIHe aMIyJibl — HeCKOJbKO 6oJblue, yem
ykasaHHasi BEJHYHHA pACTBOPHMOCTH. B KaXAaylo H3 amnyn
NUNETKOH BHOCAT 5 MJI pPacTBOPHUTENS, OXJNAXKHAAIOT B CMECH CYyXOH
Jieg — aueToH, eCcJHd 3TO HeOéXOIlHMO, H 34aMnauBaiOT ¢ NOMOLLbLIO
NBYCTPYHHOH ra3oBoi ropeskd. [IpyHHMAIOT Mepbl NPEIOCTOPOXK-
HOCTH, 4TOGbl COXpaHHTb BCce KyCOuk# crekaa. JlaioT amnynam
BMecTe C HMX COJEDPKHMBIM OCTBITh [0 KOMHATHOH TeMmmepary-
pbl H B3BELIMBAIOT OTAEJNBHO KaX/]yl0 aMImyJ/y BMeCTe C OTHOCH-

MuMUCce K Hell KyCcoukaMHu cTeKJa

HIUMHECH K HCH COoHKaMu CTCK/JA.

PaccudThIBAIOT COCTAB CHCTEMBI

....... nacTRAnUATa  moa W

Ha rpaMmM PpacTBOpHTEAA LAJA Kax

1000 (Wo— W) : (Ws— W3),

rae W, — macca nycroil amnyabl; Wp — macca amnyJbl ¢ Hccle-
AyembiM BellecTBoM; W3 — macca ammysibl € HCCJI€AyeMbiM Be-
[1eCTBOM, PacTBOPHTEJEM H KyCOYKaMH CTeKJa.
Pasnosecue. BpeMsi, Heo6xXxoaHMOe JJ1l AOCTHKEHHSA COCTOAHHA
pPaBHOBECHSI, 3aBHCHT OT BellecTBa, MeTOAA MepeMellMBaHus
(Bu6pauusi uau Bpaienue) H Temnepatypbl. O6bIYHO C NOMOIILIO
BUODALHOHHOIO MeTO/a pPaBHOBECHE YCTaHaBJMBaercsi ObicTpee
(2—7 cyT), 4eM ¢ MOMOLLbI pOoTauHOHHOro Metona (7—14 cyr).

Y6eautscsi B TOM, UTO COCTOSIHHE DPABHOBECHSI JOCTHIHYTO,
MOXHO cjeaylowuM o6pasom. B opno#i W3 amnya — npeano-
clelHeH B 3TOM cepuM — MOJYHAIOT MepechlUleHHbIH pacTBOp Ha-
rpesanneM npu Temneparype Ha 10°C Bblwe, yem Temnepatypa
TEpMOCTaTa, IPHHAMAs Mepbl NPeJOCTOPOKHOCTH, UTOGH TBEpLOE
BellleCTBO B aMIlyJe He PacTBOPUAOCH lojgHocTbio. [locse storo
¢ «nepechilleHHOH» aMny/of MOCTYNaloT TaK Xe, KaK C APYTHMH.
Eciu BeJHMYHHA PAacTBOPUMOCTH, MOJY4YeHHAs IJiA 3TOH ammyJsl,
6yner HAXOAMTbCA HAa OJHOH NPAMOHW C APYrMMH BeJIHYHHAMH Ha
rpaduke, TO 3TO YKasblBaeT Ha TO, 4YTO COCTOSIHHE DPaBHOBECHS
nocturuyto. OnHako, ecad BeJHUYMHA PACTBOPHMOCTH M3 «IMepe-
CHLILIEHHOH» aMnyJ/ibl OKa)KeTcsl BHe NpPSAMOH, Ha KOTOPOH Jexat
ApYyrHe 3HAa4YeHHs PaCTBOPUMOCTH, 3TO He 06s3aTeJbHO O3HAuaer,
4TO B JPYTHX aMmmynax He JOCTHUTHYTO DaBHOBECHe, TaK Kak B
psiie caydaeB 3TO MOXeT ObiTb OGYCJOBJEHO TeHAEHLHeH ompe-
LieJIeHHBIX BelllecTB 06pa30BLIBATh NepechilieHHble pacTsopbl. Jlas
JOCTHXKEHHS] COCTOSIHHS PaBHOBECHSI B TAKHX CJAy4yasix [POBOAAT
psil onpepeneHHi MerogoM ¢a3oBOH PacTBOPHMOCTH, NoabHpas
passudHble OTPEe3KH BPeMEHH AN HOCTHXKEHHSl COCTOSIHHS PaBHO-
BecHsl: TAKUM 0GPa3oM MOXKHO YO6eJUTbCs, YTO MOJYY€Hbl OCTOAR-
Hble BEJMYHHbl HAKJIOHa KPHBOH PACTBOPHMOCTH.

Cocrag pacreopa. [locsie n10CTHXKEHHSI COCTOSHMSI PAaBHOBECHS
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amily/ibl IOMELLAIOT BEPTHKAJBLHO B CTOHKY B TEPMOCTAT M AIOT.
HEPaCTBOPUBLIEMYCSt BeIIECTBY 0CeCcTb. COOGMIONAS BCE MeDh
NIPEOCTOPOXKHOCTH LIS YMEHbLIEHHS NOTeph paCTBopuTemerex;
CHET HMCNADEHHA, OTKDHIBAIOT aMnyabl H GepyT numeTxkod 2 ma

) eTko# 2 ma
M3 KaXJoH amnyibl. Ha KOHYHK mHMeTKH HEOGXOLMMO NOMECTHTE
KOMOYEK BATHl WJIH JPYroro NOAXOASILETO MAaTepHata, CJyiKa-
Eero QUALTPOM. P

Ynansior BaTy, mepemocst npos
amiyJibll B OMEYEHHYIO, MpPeABAPHTENbHO B3BElICHHYIO KOJGOUKY

HAH GI0KC U BIBEHIHBAIOT Ko nuis mrirmems  oanoe
SEERBAOT RAKAYIO €MKOCTh BMECTE C pacTBo-

POM: TakuM 06pasoM, MOJAYYalOT Mace
POM: TaKHM 0Gpa3oM, mosy y pacrtBopa. Oxaaxpaior

..... OOUKH B cMecH \,yx\l’)f"i JIEN — 4LeTOH W 3aTeM BbITapUBAIOT
pacTBopHTeab B BakKyyme. [Tocrenenno YBEJIHYHBAKOT Temnepary-

Ny na TR

Py BaryyM-CyulH/bHOrO wKaga po 50—80°C, BHICYIIHBAIOT ocTa-
TOK 10 NOCTOSIHHOA Macchl. PaccuMTeiBalOT cocraB pacTsopa B

MU/JIArpaAMMaXx BeIeCTBA HA IPAMM PaCTBOPHTEJS MO tdopmyae:

1000 (Fs— Fy) : (Fo— F3),

rae Fy — macca KOJIGOUKH; F2 — Macca KOJIGOUKH BMecTe ¢ pa-
CTBOPOM; F3 — Macca KOJGOYKH ¢ OCTATKOM.

Pacuer. IIJU{ KaX/10d 4acTH B3SITOrO HCCJeAyeEMOIro BellecTBa

C B bl 0O 0 OpAH-
— coctas pactsopa. Kak nokasano Ha puc. 12, Toukd mas
TEX aMnyJi, B KOTOPLIX MOJYYeHbl HEHACHIILEHHbIE HCTHHHBIE PAcTBO-
pH, IlOJl)Kl[b: NpHOAHKATLCA K npsiMod MHHK (AB) ¢ HakJIoHOM 1,
NIPOXOAAILIEH 4Yepe3 HauYa/l0 KOOPIAHHAT; TOUKH, COOTBETCTBYIOLLHE
HACBIUEHHBIM  pacTBOpaM, JOJ/KHBL MPHGJIHKATBC K  APYrof
npsAMoM suHKK (BC) ¢ naknonom, koTopsiit OTpaXKaeT cojepxKa-
HHE CyMMBbI NpHMecedl B HccaeqyeMoM BetlecTBe. EC/H TOUKH He
NPHOIMKAIOTCA K NPAMOH JHHUH, 3TO 03HayaeT, 4YTO COCTOsIHHe
PaBHOBECHs1 NOCTHTHYTO He 6bL10O, XOTH 3TO MOMKeT GbiTh TaKiKe
06ycJloBlieHO 06pa3oBaHuem TBepaoro pactsopa. Ilpouentnoe
COJepKaHHe npuMecedl B HCC/ELyeMOM BEIECTBE PACCUMTHIBAIOT
no dopmy.e:
100—100-S.

Hd
HaT

Haknon (S) paccuntbiBaior no ypasHenuio: S=(Y,—Y)):
(X2— X)), rae Yo u Y — cocrasu pactBopoB, X2 H X| — cocra-
Bbl CHCTEM, COOTBETCTBYIOUIHE TOYKAM, B3SITHIM HA BTOPOH mpsMoi
auiun  BC. Kpome rtoro, cymmapuoe comepKaHHe IMpUMecH
MOXeT GBITb BLIYHCICHO CTATHCTHYECKH, HANPHMEDP METOLOM
HAUMEHbIIHX KBaapaToB.

3HayeHue DAaCTBOPHMOCTH OCHOBHOTO KOMIOHEHTA noay4aior
poAsieHHeM JuHHK pactBopuMoctd BC 10 ocu Y. Touka nepe-
CEYEHUs! HA OCH Y naeT BeNHUMHY 3KCTPANoJHPOBAHHON PacTBO-
PHMOCTH B MHJ/IINIDAMMAax Ha rpaMM M J0JKHA OLITb MOCTOSIHHOM
IJIsl JaHHOTO BeLlecTBa.
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B HjieanbHBIX YCJAOBHSIX 4YHMCAO NpHMeceH B HCCAEAyeMOM
BelLeCTBE COOTBETCTBYET YHCJY H3JOMOB KPHBOH PacTBOPHMOCTH
Bbille TOYKH HacelweHnusi (B), H 3HaueHHss pPacTBOPUMOCTH
COOTBETCTBYIOUIHX KOMMNOHEHTOB MOTYT ObITh MOJYyuYeHHl npojJe-
HHEM COOTBETCTBYIOIUHX JIHHHH DPaCTBOPHMOCTH [0 MNepeceuyeHHs
c ocblo Y W BblUMTaHHEM U3 oO6lleld Be/JHYHHB PaCTBOPHMMOCTH
COOTBETCTBYIOLLHX BeJHYHH PACTBOPHMOCTH KOMIIOHEHTOB.

Mexay Toukamu Jl u E Ha naunarpamme pacTBOpD HachIlleH
BCEMH KOMIIOHEHTAMH HCILITYEMOTO BellecTBa W €ro cocTaB OCTa-

aTea NOCTOOU UL
€TCH NOCTOHHHBIM.

Metoxn $a3oBoil pacTBOPHMOCTH PeKOMEHJYeTCsl HCNOJb30BaTh
e errorrirae wauerTRA oranmanTiiv AARnaannn U conudIrLIV
AdEn vuhnnn na41cuiipba Lidnaapinbia vupaouvo n LipAannoia
cy6cTaHUMA CTEpPOHAHBIX COeJIHHEHHH, TEeTPaUMKAHHOB, uedaso-

CIMIOPHHOB M HEKOTOPBIX MEHHIHJINHOB.

nOoJIAPOTPA®HS

IMonsiporpacdus — 3/1eKTPOXHMHUECKH MeTON aHanH3a, OCHO-
BAHHBII Ha M3MEPEHHH CWJBl TOKAa, BO3HHMKAIOILETro NPH 3JEKTPO-
H3e DPacTBOPA 2HAJIH3UDYEeMOre BeINEeCTBA HA MHKPO3JEKTpOTe.
IIpn mnomown noasporpaduyeckoro mertofa OOGbIYHO H3Y-

Mo RATIIANTRA ATIASKANILIA ¥ SNAUNTNANASOTANINRTAITHYY Nawa
TCA BCLUEITBA, CNOCOUHDIC K SVICRTPUBOLITAnUBiCnniU, pemc

=

............... Q3JICKTD

a
a

10
BellecCTBa, OKHC/AKHEeCA NPH 3JEKTPOJIHU3E. O6biuHas o6aacTb

o3

KOHIEHTpAlUHi aHajiu3MpyeMbiXx BeiliecTB coctasisier 107°—
10~* wmoab/A. DnekTponus mNpoBOAAT B moasporpaduyeckoi
siuefike, COCTOSILEN M3 COCyAa — 3JIEKTPOJH3epa H ABYX 3JIEKT-
ponoB. MHKpO3/JIEKTPOIOM SABJIAETCH PTYThb, BHITEKAOLLAsA KamJIsAMH
M3 TOHKOTO CTEKJSIHHOTO Kamuajsipa (PTYTHbIH KanmalouwHi sJekT-
POL), MaKpO3JEKTPOIAOM CJAYXKHT JHOO CAOH PTYTH Ha AHE 3JeKT-
posusepa, MO0 BHEIHHH CTAaHAAPTHHIA 3JE€KTPOJ, 4allle BCero Ha-
CBIIEHHBIH KaJoMeabHbIH 3eKTpoJ. OGbIKHOBEHHO MHKDPO3JEKT-
pol pYHKLHOHHPYET B KayecTBe KaTOAa, Ha KOTOPOM MPOHCXOAHUT
3JIeKTPOXHMHUECKOe BOCCTAHOBJIEHHE aHaJU3UPYeMOro BELIeCcTBa.

[lpy nomaye Ha 3JeKTPOlLbl MOCTENEHHO BO3PacCTalOILEro
HanpsiKeHHst BHauaJjle yepe3 3JEeKTPOJH3ep NMPOTeKaeT OUYeHb CJa-
6bli TOK, Ha3blBaeMblii OCTATOYHBIM, KOTOPbLIH JHHEHHO 3aBHCHT
OT BeEJIHYHHbI NPHJ0XKEHHOTO Hanpsa>XKeHHus. Kor,ua JNOCTHraercsa
NOTEHUHAN BLIJE/NEeHHS, XapaKTepPHbIH MJIs JAaHHOTO 3JEeKTPOaK-
THBHOTO BelIECTBa — JIeNoJspH3aTopa, HAuYHHaeTCs 3JEeKTPOJIH3
M CHJa TOKa pe3Ko BO3pacTaer, NPH 3TOM CPelHAs KOHUEHTpa-
UMs  JenoJsipu3aTopa y [OBEPXHOCTH PTYTHOrO Kamalouiero
3/7€KTPO/la yMeHblIaeTcs, a CKOPOCTb AHQPY3HH COOTBETCTBEHHO
Bo3pactaer. [1pn nanbHeiinieM yBesHUeHHH HANpPSAXKEHHS KOHLIEHT-
palMsi LenoJsipu3aTopa y MOBEPXHOCTH 3JEKTPOAA CTAHOBHTCH
HACTONBKO MaJIOH MO CpPaBHEHHIO C KOHLEHTpalHe#d B OCHOBHOH
Y4acTH pacTBOpPa, 4YTO Pa3HOCTb KOHIEHTPALHHA MO BeJHUYHMHe
NpUONHKAETCS K KOHUEHTPALHY aHAJHU3HPVEMOro BellecTBa B pa-
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Puc. 14. Boabramnep-  i4msA)
Has KkpuBasi (noJaspo-
rpaguueckasl Bo.iHa).
I — npeneabublii auddysnou-
Hbl  TOK; 2 — TOK paspsasa
noasporpagpuueckoro  owua;
— NOTEHLHal  HOJYBOMHbI;
4 — noTeHuMan  BbLICAEHHS;
5 — ocrarounsiit Tok. Ha ocu
OPAHHAT — BeJIHYHHA CpelHe-
ro 1updy3Horo Toka (MKA);
Ha ocH abcuHce — npuaarae-
MOe HampsiKeHHe B BOJAbTAX.

——

Eyo E(B)

creope. Ilpu sTom uepea cuctemy Gymer mpoTexaTh MaKCHMAaAbHO
BO3MOXKHbBIH TOK, KOTODBI Ha3bBAaIOT NpeLeNbHBIM AHPPY3HOH-

HBIM TOKOM.

B pesysbTaTe Ha rpagHKe 3aBHCHMOCTH CHJB TOK2 OT Hanps-
EHMA NOABAACTCA TAK HasbiBaeMasd nossiporpauueckas BOJHA

1 2= P8
mlhonna [HOABJAACTC

(puc. 14).

Do Ao
D&/aninHd  AHQPQY3HOHHOr0 TOKa BbipaKaeTcs YPaBHeHHeM

‘UabkoBuya:

ia=607ncD'2m?/3¢/8,

TLe iz — BEJHYHHA CPEeNHero NH(QY3HOHHOTO TOKA B MHKDOAM-
nepax (MkA); n — 4HCJIO 3JEKTPOHOB, PACXOLYEMHX HA 3JEKTpO-
XHMHYECKOE TIpEBpAlEHHE ONHOH MOJIeKY bl [eMnoJsipH3aropa;
¢ — KOHLEHTpallUs ONpeje/sieMOro BemecTBa (MMoab/a); D —
Kospduunent nuddysun Ienonspusatopa (cM?/c); m — macca
PTYTH, BHITeKaiOWeHd B ceKyHAy W3 Kanuaaspa (mr/c); t— ne-
PHOJ KamnaHHsI Kanamoulero sjekrpopa (c).

YpaBuenne WMuabKoBHua oOTpaxaer JHHEHAHYIO 3aBHCHMOCTb
BEJIHYHHBL NPEeJbHOr0 AH(P(Y3HOHHOTO TOKA OT KOHIEHTPAaHHH
BEIECTBA B pacTBOpPE, a TakXKe YyKasblBaeT Ha 3aBHCHMOCTD
IMQGY3HOHHOTO TOKA OT XapaKTEePHCTHKH IIPHMEHSIEMOTO B
SKCNepHMeHTe Kanawoiero siekrpopa (m**t'/%) wu xapakrepa
S/IeKTPOAKTHBHLIX HacTHL (nD'/?). B BogHBIX pacTBOpax B HHTep-
Bane Temnepatyp ot 20 a0 50°C kosdpduumeHTH aubPY3HHu
€ MOBLILIEHHEM TeMMepPaTypbl BO3PAcTalOT NPHOIH3HTENBHO HA 3%, -
Ha rpajyc, a 3HavyeHusi iy Ha 1—29 Ha rpaayc NOBBILIEHHS TeM-
AepaTypel, MO3TOMY TeMnepaTypy MNOJsApOrpaHUEcKol siueiiKu
C/ledyer CcoGJMI0JaTh C TOYHOCTBIO A0 =+ 0,5°C npH cTaHgapTHO#
Temnepatype 25°C. _

BesinunHbl m W f 3aBHCAT OT mapaMeTpoB PTYTHOrO Kamao-
IIETO 3/1€KTPOAA H BHICOTH CTOJN6A PTYTH.

"pTyTHblﬁ Kanaiolui 3JeKTpo] npeacTaBasieT co60H CTEKAAH-
HBIH KanW/Isp C BHELUHAM JuHaMeTpoM 3—7 MM H BHYTPEHHHM
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0,03—0,05 MM, pnauHa kanuaasipa 7—15 cm. Bblcota pryTHOro
cTos6a (paccTOsiHMe OT KOHLA Kanu/isipa A0 NOBEPXHOCTH PTYTH
B pesepByape) NOJMKHA cocTaBaATb 40—80 cm.

KoauuectBo siekTpHuecTBa, NpoXojsilliee uepe3 HCHBITyeMblil
pacTBOp 3a BPEMSI DPErHCTPALMH NOJSAPOrPaMMbl, OYEHb MaJio,
1103TOMY H3MEHEeHHe KOHLEHTPAalMH [eNoJsipH3aTopa B HCC/enye-
MOM pPacTBOPE HHUYTOXKHO, YTO MO3BOJISIET MHOFOKPATHO PErHCTPH-
poBaTb NMOJIAPOTrpaMMbl.

Jasi co3flaHHSA NOCTATOYHON 3JIEKTPONPOBOAHOCTH K HCHBITYE-

YaYE
I

MOMY pacTBOpy mpubapasiorT H36biTok (B 50—100 pa3s) uunudp-
(bepeHTHOro 3JeKTPOJHTa, TaK Ha3bIBAEMOro NoJsporpaduyeckoro
¢oHa, T. €. COJIH, HOHBI KOTOPOH He MPHHHAMAIOT yYaCTHS B JEKT-
POAHOH peakllMH, HO YUYacTBYIOT B IePEHOCe 3JEeKTPHUECKHX
3apsAjoB uyepe3 pactBop. ToK paspsaga 3jekTpoiuta ¢oHa He
aon waTk HaGMIOAEHUIC TOKA BOCCTAHOBJEHUS HJH OKuCHe-

HHA aHaJHU3HPYEMOro BelleCTBa.

-~

Puc. 15, Crocobbl amepenns Bhicots nossiporpaHueckod BOJHBIL.
A — onnen
a — onpea

roka dona;

MPOBEACHNEN KACATEAbHbIX; 6 — ONpe/deNeHHEe BHIYHTAHHEM OCTATOYHOrO
[10151pOrpaMmMa pacTBOpd ONpPeAeiAeMOro BELLecTRa; 2 — noasporpamma
pacTsopa ¢ona.

eT—OBITbHPOBEACH Kak B
BOJHOH Cpejle, TaK M B.CMellaHHOH BOJHO-OpraHH4eckoH (BOAHO-
COHPTOBOHM, BOJHO-aLETOHOBOH, BOJHO-AUMETHNHOPMAMHAHOH U
AP.) HJH HeBOJAHBIX cpefax (CNHPT, aleTOH, AHMEeTHADOpPMAMHI,
JUMETHJCYAbMOKCHI U T. 1.).

ITorenunan nonysosusl Eijs (cM. puc. 14) xapakrepuayer mpH-
POLY 3JIEKTPOAKTHBHOrO BellecTBa. Ei/» CHJIbHO 3aBHCHT OT CO-
craBa 1 pH pacrBopa, HO O6bIYHO MaJIO 3aBHCHT OT KOHUEHTPa-
IHA JHUNOJSAPH3ATOPA H XaPAKTEPHCTHKH KaNHA/IApa, BCAEACTBHE
YEero OH MOJXKeT CJYXHTb KDHTepHeM IpH KAaueCTBEHHOH HIEHTH-

¢duxanpu onpejensemMoro BeilecTBa.

KosnuectBeHHbIH mosisiporpadHueckHit aHaIH3 OCHOBAH Ha H3-
MEpDEeHHH IIpeJeNbHOro AuQ@y3MOHHOro TOKa ONpejensieMoro
BeIECTBA (BLICOTHI BOJIHBI). BhicoTa BosHBI onpenesieTcs rpadH-
4ecKHd JM60 MpoBeJeHHeM KacaTeJbHbiX N0 cnocoly, MpeacTaBJieH-
HOMY Ha puc. 15,a, au60 BbiYHTaHHEM OCTATOYHOFO TOKa (oHa
(nosisporpadupyeMoro pactsopa, COAep:Kalllero Bce PEaKTHBbI B
TOH K€ KOHLEHTPALHH, B KAKOH OHH COJep>KaTcs B HCIBbITYEMOM
pactBope, HO 0e3 OnpefeasieMOro BelleCTBA) B COOTBETCTBHH
¢ pHc. 15, 6.

Bropoit croco6 npurojex B cayuae, ecad MOJNSAPOrpamMma Hme-
€T HeNO0CTATOYHO 4YeTKO BbIPAXKEHHYIO IJIOWIaJKy IpejesbHOro
N Py3sHOHHOro TOKA, K TOMY K€ M03BOJSIET NMPOBEPHTb YHCTOTY
PEaKTHBOB, HCIO/b3yeMbIX MAJS IPUTOTOBJEHHA HCCJIEyeMOro
pacTBopa.

Meroauka onpeneneHus. [lnsi aHaJUTHUECKHX 1lesell OGBIYHO
MPUMEHSAIOTCH 3JeKTPOAbl C BEJHYHHOH (=2—3 ¢, m=1—2 wmr/c
WM 3JIEKTPOJAbl C NPHHYJUTENbHHIM OTDLIBOM KaMJH, HMEIOIIHe
1=0,2—0,5c mpu Tex xe BeauuuHax m. HcnbiTyembiii pactsop,
TMPHIOTOBJEHHbIH, KaK yKa3aHO B COOTBETCTBYIOLIEH YaCTHOH cra-
Tbe, [IOMELIAIOT B NOJAAPOrpaduyeckKylo stuedky H CHHMAIOT MOJS-
porpammy. Ilepen cuatHeM mnossiporpaMMbl il y[4aJleHHsl pact-
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BOPEHHOr0 KHCJ0POJA H3 NOJSPOrpagpHpyeMoro pacTsopa yepes
HETo NPONYCKAIOT HHEPTHbIA ras (aproH, OUHILEHHBIA a30T) B Te-
uenue 5--20 MMH B 3aBHCHMOCTH OT NPHUMEHSIEMOr0 PACTBOPHTEJIS.
B oraesnbhbix ciyyasix KMCIOpoa CBASHIBAIOT XHMHYECKH (cyabgu-
TOM HaTpusi, meronom). [las npenoTspauienns norephb pacTBOpH-
TEJAH 33 CUET MCTApenMs HHCPTHBIA ©a3 C/IEAYET NPEeABAPHTENbHO
IIpONycKaTh yepes pacTBop (oHa. .

Has—onpenesentn ROHUCHTPANAA HCCACAyEMOTrO BELIeCTBa
T0JIb3YIOTCS CEAYIOLUHMH METOaaMHU.

Meton Kkanub6poBouHmX KpuBb X. [oroBar psag
PAcTBOPOB ¢ pa3JIHUHOH KOHUEHTpauHedl cTaHaapTHOro ob6pasua,
CHUMAIOT HX 10JIIPOrpaMMbl H ONPEENSIOT BLICOTH BOJIH. 1o mo-
JYUCHHbIM NaHHBIM CTPOSIT KaJHGPOBOYHBIA rpacdHK, OTKIANbIBAS
110 OCH 26CUHCC BeNHYMHBI KOHUEHTPALHH, a 10 OCH OPLAHHAT COOT-
BETCTBYIOWHE 3HAYEHHA AH(PY3HOHHOTO TOKa (BBICOTHl BOJIH).
Kaan6posounbiii rpaduk o6brduo npejcrasisier co60d mpsimyro
JHHHIO, NMPOXOLSLLYIO Yepe3 Hauan0 KOOPAHHAT. 3aTeM CHHMaloT
NOJISpOrpaMMy HCHLITYEMOrO pacTBopa H, MOJb3YSICh KaqHGPOBOY-
HbIM TPA(UKOM, HAXOLAT HCKOMYIO KOHUEHTPaLHIO.

Meton uenecoo6pasHo npuMeHsTh ApH aHasu3e GOJIBIIOTO KO-
JIMYCCTBA  CEPHAHBIX PAaCTBOPOB. DTOT MeTox HanOOJee TOYeH.

MeTtox cTaumapThb X pactBopoB. B ciyuae ana-
JIH3a OTACABHBIX HPOS 110/b3YIOTCS GOJIee MPOCTHIM METONOM CTaH-
A4pTHLIX  paCTBOPOB, 3aKJIOYAIOUMMCA B TOM, YTO CHayasa
NoASIpOrpadupyioT HCOBITYeMbl pacTBOP, a 3aTeM B Tex e
YCMOBHSAX 2---3 CTAHIAPTHEIX PACTROPA, COHLPKALUX CHPCACAAC-
MO€ BEUIeCTBO B W3BECTHOH KOHUEHTpauuu. KOHUeHTpaius crau-
A4pTHBIX pacTBOPOB NOAGHPAETCH C TAKHM PacyeToM, 4YTOGH! Mo-
JIydeHHasi BbICOTA BOJMHBI Gblla NPUMEPHO PABHA BBICOTE BOJHLI
HEH3BECTHOrO pacTBopa.
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ConocTaBisisi BBICOTY BOJIH CTAHAAPTHBIX pacTBOpoB (M)

C BBICOTOH BOJIHB HcObTYyeMoro pacrBopa (Hx), KOHLEHTpauuio
[iec B—HCT VeMON D e £x pacCHHThIBaIOT 10
dopmyae:
__ Cer-Hy
CXA Hcr i

rae Co — KOHLEHTpalus pacTBopa cTaHAapTHoro obpasua.

Meton Ao6aBoK CHHMAOT NOAAPOrpaMMy HCHBITYEMO-
ro pactBopa, 3aTeM K HeMy INpHOaBJSAIOT PacTBOP € H3BECTHOH
KOHLUEHTpalue#l onpeeasieMOro BewleCTBA H CHHMAalOT BTOPYIO
nossiporpamMmy. Jlnsi obecneyeHHsi GosblIeidl TOUHOCTH OmpejeJe-
HHSI CTaHAAPTHBIH pacTBOp K0GABJSIOT B TAKOM KOJHYECTBE, YTOGL!
BHICOTA BOJIHBl MOJyYajach MPUMEPHO BABOe GOJbILE MepBO-
HayaJbHOMH.

KoOHUEHTpaLUI0 BelecTBAa B HCIILITYEMOM pacTBope (c,) pac-
CYHTHIBAIOT MO (opmy.Je:

L‘x=—‘6"—‘_v
Vit Ve . Ho Vs
Vo  H. Va

rjle Cc — KOHIEHTpPalUusA pacTBopa A00aBJAseMOro CTaHAapTHOro
ob6pasua; H; — BbICOTa BOJIHbl HCNbBITyeMOro pactBopa; H. —
BbICOTA BOJIHbl, MOJIyYeHHasi Mocje NpHOGAaBAEHHS CTaHAAPTHOrO
pactBopa; Vi — o6beM HcCObiTyeMOro pacreopa; Ve — o6beM
npuGaBIeHHOTO CTaHAAPTHOIO PacTBOpaA.

Merog uMeer oco6oe 3HaueHHe NPH aHaJH3e PacTBOPOB, B KO-
TOPbIX HEH3BECTHO TOUYHOE COAEPXKAHHE MNPHCYTCTBYIOLIHX B HEM
NOCTOPOHHHX BeELLEeCTB. :

OrHocHTeabHasi omK6Ka BOCIPOK3BOAHMOCTH noJsiporpaguue-

XHMHYECKHE METOAblI AHAJIU3A

OBILHE PEAKLLMH HA NOAJHHHOCTDb
AMHHB apoMaTHYECKHE nepBHUHBIE

0,05r TpenapaTa pacTBOPSIOT B | M/ pasBefeHHOM XJOPHCTO-
BOLLODOZHOH KHCJIOTBI, €C/IH HEOGXO0AHMO, HArpeBaioT, OXJAaXKAA0T
RO JERIV. nnufiaprnamr 9 e 10/
bRy, npubamamor 2 mMa 1)) pacTBopa HHTDHTAZ HATpHS,
TO/yUEHHbIH pAaCTBOP MPHOABJASIOT K | MJI LIeNOYHOrO pacTBOpa
B-uadrona, comepxauero 0,5 r amerara HaTpus;,” o6pasyercs
OCallok OT JKEJITO-OPAHKEBOTO [0 OPaHKEeBO-KPACHOTO LBeTa.

AMMOHHA

I ma pactsopa conu ammonus (0,002—0,006 r Hona aMMOHHUS)
Harpesait ¢ 0,5 M1 pacTBOpa €/IKOro HaTpa; BLIAEASETCS AMMHAK,
OGHapyXHBaeMBIHl 110 33aMaXy M MO MNOCHHEHHIO BJAXKHOL KpPacHOH

TAKMVYCO o Ay
a G

" ALLETATBI

A. 2 mn pactBopa auerarta (0,02—0,06 r HoHa anerara) Ha-

cKoro mMeroaa cocrasiasier 2—5%.

Mlpusvedanue Ilaph pryTH AAOBHTH. PaboTy npOBOAAT B XOPOLIO TPO-
BeTpHBaeMoM nomeilenuu. [loaaporpaduueckyio ssuefiky ycTaHaBIHBAIOT B BHITAXK-
HoM mKagy. [Iposutyio pTyTh HememeHHO coGupawoT. CTekASHHYIO nocyay, 3a-
rPA3HEHHYI0 Me/b4YallIUMH KamasiMH PTYTH, MOIOT KOHUEHTPHPOBAHHONH a30THOM
KHCJIOTOH.

TPEBAIOT C DABHBIM KOJHMYECTBOM KOHLEHTPHPOBAHHOH CEepHOM
kueaorhl H 0,5 ma 959 cnupra; owyuiaercs 3anax 3THaaueTara.

B. K 2 ma welitpanbHoro pacteopa aumerara (0,02—0,06 r
HOHa aierara) npu6asasior 0,2 MJ pacTBOpa XJOPHLA OKHCHOIO
HKejiesa; NOsABJACTCH KPACHO-6ypoe OKpaulMBaHHE, HCue3alollee
MPH NMPHGABJIEHHH pPa3BeleHHbIX MHHEPaJbHBIX KHCJIOT.

BEH3O0ATDI

K 2 ma wefirpansuoro pacrsopa 6eusoara (0,01--0,02 r moua
Gensoara) mpuGasasior 0,2 M pacteopa XJIOPHJA OKHCHOTO Xe-

neaa: ofinaaverca &
JI€3a; olpasyercsa

3¢Hupe.

O-XKeJITbiH OC&[0K, pacTBOPHMbIA B
BPOMM/1bl

A. K 1 mn1 pacrsopa 6pomuna (0,002—0,03 r Hosa Gpomuzia)
MPUGABASIOT | MJ pa3sBefeHHOH XJOPHCTOBOAOPOAHONH KHCJIOTBI,
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0,5 Ma pacTBopa XxJopaMmHHa, 1 MJ xJopodopma H B30aITHIBAKOT,
XN0pOGOPMHBIH C/I0H OKPALIHBAETCSA B XKeNTo-6YpbIH UBET.

B. K 2 ma pacrsopa 6pomuna (0,002—0,01 r uona 6pomuna)
npubasasior 0,5 Ma1 pa3seennoil a30THO# Kuca0TH ¥ 0,5 ma pacr-
BOpa HHTpaTa cepeGpa; 06pa3yeTcsl JKeJATOBATbIH TBOPOXKHCTbIM
0CajoK, HEPACTBOPHMBIH B pa3BeJeHHOH a30THOH KHUCJOTE H TPYA-
HO PACTBOPHMBbIH B pacTBOpe aMMHakKa.

BUCMYT

A. Tpenaparbl BucMyta (okoao 0,05 r HoHa BucMyTa) B3Oai-
THIBAIOT ¢ 3 MJ pa3BeleHHOH XJOPHCTOBOJOPOAHOH KHCJOTBHI H
¢unbTpyor. K dunbtpaty npu6asasior | ma pactsopa cyibdpuaa
HATpHsl WJH CEpPOBOAOPOAA; 06PA3YeTCs; KOPHUHEBATO-YePHbIH 0ca-
JOK, pacTBOPHMALIil NPH NPHGABJIEHHH PABHOTO 0G'beMa KOHUEHTPH-
POBAHHOH a30THOH KHCJOTHL

B. Tpenapatet Bucmyra (okoso 0,05 r HoHa BHCMYTa) B36ai-
THIBAIOT € 5 MJ pasBeleHHOH CepHOH KHCJIOTHl H (HIALTPYIOT.
K ¢uabrpaty npu6aBasioT 2 Kanjad pacTBOpa HOAMAA KajHf;
o6pasyercsi yepHbIl 0Caj0K, PacTBOPHMBIA B H3GBITKE DEAaKTHBA
¢ 06pa3oBaHHeM pacTBOpa XENTOBATO-OPaHKEBOro LBeTa.

)KEJIE30 3AKHCHOE

A. K 2 M pactBopa coJid 3akuHcHOro xejesa (oxkoao 0,02 r
HoHa xene3a) npubapasiior 0,5 MJ pa3BeleHHOH XJOPHCTOBOAO-
POAHOH KHCJOTH M | MJ pacTBOpa (eppHUMAHMAA KaJHs;, obpa-
3yeTcsl CHHHH 0OCajloK.

B. K pacreopy conu 3akucHoro xejesa (okoso 0,02 r uona
xKeqe3a) npuGaBAsIOT pacTBOp CyabdHaa aMMOHHA; obpasyercs
yepHbifi 0CalOK, PaCTBOPUMBIH B, pa3BefeHHbIX MHHEPAJbHbIX KHC-
JloTax.

JKEJIE30 OKHCHOE >

A. K 2 ma pacrsopa coau OKHcHoro xenesa (okoso 0,001 r
HOHa xene3a) npubasiasiior 0,5 MJ Pa3BeleHHOH XJIOPHCTOBOMO-
poLHO# KHCJOTH M |—2 kanau pacteBopa ¢deppolranHia KajHs,
obpasyeTcsi CHHHH OCa/OK. )

B. K 2 ma pacrsopa coju OKHCHOTO kejae3a (oxkoqao 0,001 r
WoHa KeJsesa) npubasiasior 0,5 MJ pasBeNeHHOH XJOPHCTOBOJO-
POOHOH KHCAOTHL M |—2 Kanju pacTBopa pojaHuia aMMOHHS;
NOSIBJISIETCS KpacHOe OKpalllMBaHHe.

B. K pactBopy conu okHchHoro xesnesa (okono 0,00i r uona
Xejie3a) [pHGaBJAsIOT pacTBOp cyJbduua ammouus; obpasyercs
YyepHbIil 0CaJ0K, PaCTBOPHMbIH B pa3BelleHHbIX MHHEPaJIbHbIX KHC-
JoTax.
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AOL U bI

A. K 2 wma pacreopa #oanna (0,003—0,02 r nouwa foauna)
npu6aBasiior 0,2 Ma pasBeieHHOH cepHO# KHCAOTbI, 0,2 Ma pacTBoO-
pa HHTDHTA4 HATPHSi WJIM pacTBOpa XJOPHA4 OKHCHOTO XKeJse3a
v 2 M xjJopodopma; npuH B3GATHIBAHHH XJ0pOOPMHBIA CJI0H
OKpalIHBaeTcsi B (HOJIETOBbIA LBeT. '

B. K 2 ma pacropa fiogupa (0,002—0,01 r uoHa Hoauna)
npu6asasior 0,5 M1 pasBeneHHOd a30THOM KHCAOTH H 0,5 Ma pac-
TBOpA HUTparta cepebpa; o6pasyercsi enThlii TBOPOXKHCTBIA 0cCa-
JIOK, HEepaCTBOPHUMbIH B pPa3BeleHHOH a30THOH KHCJIOTE H pacrtBope
aMMHakKa.

UB. [pu Hharpesannu 0,1 r mpenapata ¢ | MJ KOHLEHTpHPOBAH-
HOW CEpHOM KHCJIOThl BBIAESAIOTCH (HOJIETOBBIE Napbl  HoAa.

KAJIHH

A. K 2 ma1 pacrBopa comu xkaaus (0,01—0,02 r uona kasus)
npu6aBasioT | M pacTBOpa BUHHOH KHCJOTH, | MJ pactBopa
auerata Hatpus, 0,5 M1 959 cnupTa u BCTPAXHBAIOT; MOCTENEHHO
06pasyercsi Gesblii KPHCTAIHUECKH# 0CaI0K, PACTBOPHMBIi B pas-
BEIEHHbIX MHHEPANbHBIX KHCJOTaX M PACTBOPAX EIKHX LIeJIOYel.

B. K 2 mn pacreopa conu xaaus (0,006—0,01 r uoua KaJusi),
MPEABAPHTENbHO NPOKAJEHHOH JIJisl yJAJI€HHS COJMell aMMOHHS,
npH6aBisiior 0,5 MJ pa3BeNeHHOH YKCYCHOM KHCJOTBL H 0,5 MJj
pactBopa K96aanuHmpma HaTpHsi; 06pasyeTcsl XKeAThill KpHC-
TaJJTAYECKHH 0CaOK.

B. Conb kanusi, BHecennasi B GecupeTHoe naawms, OKpAllNBaeT
€ro B (PHOMETOBBIA LBET HJIM NPH paccCMaTPHBAHHUH uepe3 CHHee
CTeKJIO — B MyPIYPHO-KPACHBIH.

KAJIbLLHA

A K1wmn pactBopa cour Kaabuus (0,002—0,02 r HoHa Kaab-
L) unpuﬁas.nmo'r 1 Mn pacTBopa okcajslata aMMOHHS; o6pasyercs
Geaibiff OCANOK, HEPACTBOPHMbIH B Pa3BeIeHHOH YKCYCHOH KHC/IOTe
H pacTBOpe aMMHdKa, PACTBOPHMBIH B Pa3Bef€HHbIX MHHEPAJLHbIX
KHCJIOTaX.

B. Coab xanbuus, cMoueHHAsl XJOPHCTOBOIOPOAHON KHCAOTO
H BHECEHHAd B GECLBETHOE MIaMs, OKPAlIHBAET €ro B KHPIHUYHO-
KpacHbIfi 1BeT.

KAPBOHATbI (THAPOKAPBOHATDI)

A. K 0,2 r xap6onara (runpokap6onara) unu K 2 M1 pacTso
pa Kap6?HaT3 (runpokapGonara) (1:10) npubapasior 0,5 ma pas-
BEACHHOH KHCJIOTBI; BbIAGJISAETCS YIIEKHCJbIH ras, KOTopbiii gbpa-
3yeT Oe/blit 0CajOK NMPH NMPONYCKAHHH Yepe3 H3BECTKOBYIO BOLY.

B. K 2 ma pactsopa kap6onara (1:10) npuGasasiior 5 kanenn
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HaCHILIEHHOTO pacTBopa cyJibdaTta MarHus;, obpasyercs Genbli
ocapok (rugpokapGoHat o6pa3yeT OCajOK TOJIbKO MPH KHISTYEHHH
CMecH).

B. Pacteop kapGonarta {(1:10) npu mnpubGapieHnd } Kamjiu
pacTBopa ¢eHosdTasedHa OKpaLUIMBAeTCs B KPACHBIA UBeT (OTaH-
yue OT FHAPOKapOOHATOB).

MATHHRA
K 1 ma1 pactsopa coan maruus (0,002—0,005 r uoHa maruus)
npu6apisiior | M pacTBopa Xnopuaa amMmoHus, | MJa pacrsopa

ammuaka u 0,5 ma pactsopa ¢ochara HaTpus; obpasyercst Genabli
KDHMCTA/UIMYECKHA O0CaNOK, PAcTBOPHUMblA B Pa3BeNEHHbIX MHHe-
paJibHBIX KHCJOTaxX H YKCYCHOH KHCJIOTE.

MbIUIbAK

1. Apcenutn. A K 0,3 ma pactBopa coiu TPeXBajJeHTHO-
ro mbiubsika (okoao 0,03 r HoHa apcenura) npubasisiior 0,5 ma
pa3BEIEHHON XJIODHCTOBOJOPOJHON KMCJIOTE H 2 KaMjii pacTsopa
cyAb(HAA HAaTPHsl HAH CEPOBOAOPOAA; obpasyeTcst XeiThlii oca-
0K, HEPACTBOPHMBIH B KOHLEHTPUPOBAHHOH XJOPHCTOBOAOPOIHOH
KHCJI0Te, PACTBOPHMbIH B PacTBOpe aMMHaka.

B. K 0,3 M1 pacTBopa COJIH TPEXBAJEHTHOTO MBILIbsiKa (OKOJIO
0,003 r uwoHa apcesdra) npu6aBasfOT |—2 Kamin pacreopa
sutpata cepe6pa, o6pasyercst KeJTblii OCafOK, PaCTBOPHMbIA B
pa3BeleHHOH a30THOH KHCJIOTE M PacTBOpe aMMHakKa.

2. Apcenath. A K 0,3 Mi1 pacTBopa COMH NATHBAJIEHT-
Horo mblbsixa (okosao 0,03 r nona apcexara) npubapasior 0,5 M
pa3BefleHHOH XJOPHCTOBOAOPOJHOK KHCJIOTHl, 2 Kaljd pacTBopa
cynbhHUAa HAaTPHsl WM CEPOBOAOPONA H HArpeBaloT; oGpasyercs
KeJNThll 0CaflOK, HepPacTBOPHMbIH B KOHIEHTPHPOBAHHOH XJIO-
PHCTOBOLODOJHON KHCJOTe, PacTBOPHUMBI B pacTBOpE aMmuaka.

B. K 0,3 Ma1 pacTBOpa CO/IM NSITHBAJEHTHOTO MblIbsiKa (OKOJIO
0,001 r uoHa apcenara) npubaBJsOT 1—2 Kamin pacrtBopa
HUTpaTa cepe6pa; o6pasyeTcsi KOPHUHEBBIH 0CajIOK, PACTBOPHMBbIH
B pa3Bel€HHON a30THOM KHCJIOTE H PAcTBOpPe aMMHMaka.

B. K 0,3 mMs1 pacTBopa COJIH NSITHBAJIEHTHOTO MbllIbsAKa (OKOJIO
0,001 r uona apcenata) npHOaB/AAOT MO 1 MJI pacTBOPOB XJOpHAA
aMMOHHS, aMMHaka W cyabdara MarHus, o6pasyercsi OeJblid
KPHCTAJJIHUECKHH OCAaNOK, DACTBODHMBIH B pa3BENeHHOH XJIO-
PUCTOBOJOPOAHOA KHC/IOTE (OTJIHUME OT APCEHHTOB).

HATPUH

A. 1 ma pactBopa cosu Hatpusi (0,01—0,03 r nona uatpusi)

MOJKHC/ISIOT Pa3BeleHHONH YKCYCHOH KHCJIOTOH, €CJM HEOGXOAHMO,
dunirovior. 3atem nnufasnaagwor 0.5 Mg nacteona HUHK-YDAHUIA-

¢uabTpylor, 3aTem npubasasior 0,5 M1 pacTso pa HMHK ypaHun
uerara; o6pas3yeTca :KeaThld KPHCTaMIH4YECKHH 0CaloK.
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Bb. Conb nartpusi, cMouennasn XJIOPHCTOBOJOPOAHOH KHCJOTOMH
H BHECEHHAs B GeCBETHOE IL1aMsi, OKPAlIMBaeT €ro B JKeJ-
TbIH LBET.

HHUTPATbBI

A. K npenapary (okoso 0,001 r uosa nutpara) pHGABASIOT
2 Kanau pacTBOpa AH(EHHNAMMHA, [OSIBIAETCH CHHee OKpauUIu-
BaHHe.

B. K npenapary (0,002—0,005 r uoua uurpara) npu6aBasIOT
no 2—3 kamiu BOJIbl M KOHUEHTPHPOBAHHOH CEPHOH KHCJIOTBI, KyCO-
UEK METAJIHYECKOH MeIH W HarpeBaioT; BBIACASIOTCS Gyphie maphl
JIBYOKHCH a3oTa.

B. Hurparbi (okoso 0,002 r nowa umtparta) He o6ecuseun-
BAIOT paCTBOp NEPMAHraHATa KaJHsl, NOJKHC/IEHHBIH pa3BeneHHOH
CEePHOH KHCJIOTOH (OT/IMYME OT HHTPHTOB).

HUTPHTDI

A. K npenapary (okoso 0,001 r HOHA HHTPHTA) NPHOGABAAIOT
2 kannu pacTBopa AUGMEHHIAMHHA; MOSIBJASETCS CHHEE OKDALLIH-
BaHHe.

b. K npenapary (okono 0,03 r MoHa HHTpHTA) NPH6ABJSIOT
1 Ma pasBeseHHOH CepHOM KHCIOTHI, BBIIESIOTCA XKeaTo-Gyphie
napbl (OT/IHYHE OT HHTPATOB).

B." Heckosbko kpucTanioB antunuphsa pactsopsiot B dapdo-
pOBo#i yaliKe B 2 KaMJIAX Pa3BeEHHOH XJOPHCTOBOAOPOAHOMN KHC-

JOTHI, NpuBaRAAIOT 2 Kanu pacTeopa yutpura (oxoso 0,001 r uoHa
pacrBopa uurpura (oxoso 0,001 r uona

HHTDUTA); TMOSBJACTCH 3eJeHOe OKpallHBaHHE (OTJIHYHE OT
HHTPATOB).

PTYTb OKHCHAS

A. K 2 ma pacrBopa cosnu okucHo# prytH (okoso 0,05 r Hona
pTyTH)van6aBJIﬂIOT 0,5 M1 pacTBOopa egkoro Hartpa; oGpasyercs
JKeJIThIH 0CajoK.

b. K 1 ma pactBopa coan okuchoii pryrn (0,01—0,03 r uona
PTYTH) NPHOGABJSIOT OCTOPOXKHO M0 KANMJASIM PAcTBOp HOAHAA Ka-
Jiusi; 06pasyeTcsi. KpacHbI OCafOK, pacTBOPHMbIH B H3GBHITKE
peakTHBa.

CAJTHU HJIATBI

K 2 wmn nefitpansuore pacrsopa canuumzara (0,002 0,01 r
HOHA caNHUu/IaTa) npH6aB/sAOT 2 KanJau pacTBOpa XJOPHAA OKHC-
HOTO KeJle3a; MOSIBJSIETCS CHHe-(HOJEeTOBOE HIH KPAaCHO-(PHOIETO-
BO€ OKpailHBaHHE, KOTODOE COXpaHsieTcs1 MpH NpHGABJIEHHH ie-
GOJIbLIOTO KOJHYECTBA Pa3sBeJeHHOH YKCYCHOH KHCJIOTBI, HO HCYe-
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3aeT npH NpHOABJEHHH pAa3BEAEHHOH XJOPHCTOBOAOPOJHOH KHCJIO-
Tol. IIpu 3TOM oOO6pasyercsi GesblH KpHCTALJIHUECKHH 0Ocanok
CaJIMIHJIOBOH KHCJIOTHI.

CYJb®ATHI

K 2 wma -pactBopa cyasdara (0,006—0,05 r uona cynabdara)

B PAa3BEJCHHOA Aa30THOH KHCJIOTe NpPHOABIAIOT 2 M pacTBopa
MOJIHﬁ,L'[a"Ta AMMOHHS H HarpeBaloT; 06pa3yercsi Ke/Thill KpHcTad-
JIMYECKHH OCAa/10K, PACTBOPHMbIH B pacTBOpe aMMHAaKa.

XJIOPH A bI

npu6asasior 0,5 ma pactBopa xjopuna 6apus; obpasyercsi 6eablit
0CaJOK, HepaCcTBOPHMbIH B pa3BeIeHHbIX MHHEpaJbHBIX KHCJOTAX.

CYJIb®HTDI

A. K 2 ma pacrBopa cyabtura (0,01—0,03 r nona cysbcura)
NpUGaBIAIOT 2 MJ pa3BeleHHOH XJODHCTOBOJOPOAHON KHCJAOTHI H
BCTPSAIXHBAIOT; MOCTENEHHO BBbIAEAETCS CEPHHCTHIH ras, o6Hapy-
JKHBaeMblHl 110 XapaKTePHOMY Pe3KOMYy 3amaxy.

b. K 2 mn pacreopa cyabdpura (0,002—0,02 r uoHa cyJjb-
¢ura) npubasasior 0,5 MJa pactBopa xJjopujna 6apus; o6pasyercs
OCJIbIM OCAaJOK, pa BODHMbBIH B DPd3BE]l OH X OBOAOPOA-
HOH KHCJOTe (OTJIHYHE OT CyJab(daToB).

B. Ipu pobaBieHuu K pacTBOPY CyJb(HTa HECKOJNBKHX Kaleilb
pactBopa Hopa (0,1 mMonb/n) peakTHB obeclBeuHBaeTCH.

TAPTPATDI

A. K 1 ma pactBopa taprpara (oxono 0,02 r uoHa taprpara)
npubaBAsIOT KpUCTAMIHK XJAopHaa kaaus, 0,5 ma 95% cnupra;

K 2 mn pacrBopa xaopuaa (0,002—0,01 r Hona XJI0pUAa) npH-
GaBasior 0,5 M/ pasBeleHHOH A30THOH KHCJAOTH H 0,5 ma pac-
TBOpA HHTpaTa cepe6pa; o6pasyercs Gesblil TBOPOKHUCTHIA OCALOK,
HEPACTBOPHMBIA B Pa3BENECHHOH A30THON KHMCJOTE H pacTBOpUMBI
B pacTBope aMmHaka. [lasi cosell opraHHyecKHX OCHOBAHHMIH HCMbI-
TaHHe pacTBOPHMOCTH 06pa3oBaBlIerocs ocajika X/aopuaa cepe6pa

MPOBONAT TOC/le OT(QHIBTPOBLIBAHUS M MPOMBIBAHHA OCajKa
BOJOH.

UHHK

A. K 2 MJ HEUTD BHO 0 H a—(Y; -
WOHa uWHKa) npuGaBasior 0,5 Ma pacTBopa cyJibouaa HaTpHs
WM CepOoBONOPOAa; o6pasyercs GeJiblii OCANOK, HEPACTBOPHMBIil
B Pa3Be/IeHHOA YKCYCHOH KHMC/IOTe M JIErKO pacTBODHMbIH B pas-
BeJIleHHOH XJIOPHCTOBOAOPOAHON KHCJIOTE.

B. K 2 ma pacrsopa coau numka (0,005—0,02 vona LIHHKA)
npu6asssior 0,5 Ma pacTBopa eppounannna KaJus; obpasyetca

6eJu11311?1 OCal0K, HEPACTBOPHMBIH B pa3sBeleHHOH XJOPHCTOBOLOPOA-
HOH KHCJIOTE.

00pa3yeTcs OEJBi KPHCTaVIHIECKAN OCafloK, pacTBOPAMEIH B pas-
BEJIEHHbIX MHHEpaJbHBIX KHCJIOTAX H pacTBOpax €AKHX Liejsoued.

b. 0,25 mn pacrBopa taptpara (okoso 0,005 r HoHa TapTtpa-
Ta) HarpeBamOT ¢ | MJ KOHUEHTPUPOBAHHOH CEPHOH KHCJIOTHI H
HeCKOJIbKHMH KPHCTaJ/ulaMH pe3opivHa; uepe3 15—30 c¢ nosiBasier-
csl BULIHEBO-KpacHOe OKpalllhBaHHe.

POCPATHI

A. K 1 ma pacrBopa docara (0,01—0,03 r uona cocdara),
HeHTpanusoBanHoro a0 pH okoso 7,0, npHGaBJSIIOT HECKOJNBKO
KalleJb pacTBopa HMTpara cepebpa; o6pasyeTcsl XesThlH 0CaloK,
pacTBOPHMBIH B pa3BeleHHOH a30THOH KHCJIOTE M pacTBope
aMMHaKa. '

Bb. K | ma pacrBopa ¢ocdara (0,01—0,03 r uona docdara)
npubaBAAlOT | MJ pacTBopa XJOpHLAa aMMOHHsi, | MJ pacTBopa
ammuaka M 0,5 Ma pactBopa cysbgara maruusi; oGpasyercsi Ge-
JIpl KPHCTAJUIHYECKHH OCafoK, PACTBOPHMbIH B pa3BeJeHHBIX MH-
HepaJibHbIX KHCJIOTaX.

B. K 1 ma pacreopa ¢ocdara (0,01—0,03 r uona docdara)
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LLHTPATDI

A. K | ma HeiitpansHoro pacrsopa uurparta (0,002—0,01 r
HOHAa UHTpaTa) Npubapasior | MJa pacTBOpa XJIODHAA Kajblus,
PacTBOp OCTAeTCst MPO3pauHbIM; NPH KHNsHeHHH obpasyercsi Ge-
JIblH OCa/I0K, PaCTBOPHMbIA B Pa3BeleHHOH XJOPHCTOBOAOPOAHOI
KHCJIOTE.

B. K npenapary (0,001—0,002 r uoua uuTpara) npuGaBasioT
0,5 MA yKCYCHOro aHrMApHAA M HarpeBaior; yepes 20—40 ¢ no-
SBJISIETCH KPAacHO€ OKpalluBaHue.

HCIbITAHHAA HA YUCTOTY U JONYCTHMDIE
NPENEJIbI NPUMECEH

s onpenenennst npumeceit B npenapartax M NpHGJIM3HTEb-
HOH OLEHKH HX KOJIMYeCTBA BBOAATCA CPABHEHUS (KOJOpHMETpHYE-
CKHE HJIH He(eJOMETPHUECKHE) C STANOHHBIMM PACTBOPAMH, YCTa-
HABJIUBAIOUIHMHU Npefesl CONEPKaHUSI NAHHON MPHMECH.
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O6mue 3aMeyaHus

1. Bona u Bce peakTHBH NOJIKHBI ObITb CBOGOAHBI OT HOHOB,
Ha CONEPXKaHHEe KOTOPbIX MPOBOAAT HCMBbITAHHS.

2. Ilpobupku, B KOTOPHIX MPOBOAAT HaOMIOACHHS, AOJKHBI
6bITh 6ecunemumn H’ OIHHAKOBOTO nnameTpa

UIHBAIOT ¢ TOYHOCTBIO 110 0001 r.

4. dranonnsle pactBopel B ¥ B roroBsT HenocpencTBeHno
nepej NPHMEHEHHEM.

5. Ha6nioneHuss MyTH W OMa/JeCHEeHIHH PACTBOPOB NPOBOAST
B [IPOXOAAILEM CBeTe Ha TeMHOM (POHe, 8 OKPACKH — HPH JAHEBHOM
OTPa’KEHHOM CBeTe Ha MaToBO-GesioM (done.

6. Ilpu6GaBjienHe peaKTHBOB K HCILITYEMOMY H 3TAJIOHHOMY
PacTBOpaM AOJKHO MPOBOAHTLCS OJHOBPEMEHHO H B OJHHAKOBBIX
KOJIHYECTBAX.

7. B cayuae, korma B cOOTBeTCTBYIOLleH ¢apMakoneilHoM
CTaThe YKa3aHO, YTO B JJAHHOH KOHLEHTpPaLHH PACTBOPA He JOJIXK-

pHAa HATpHsl PacTBOPAIOT B Boae B MEPHOH KOJi6e BMECTHMOCTBIO
1 n ¥ poBoasT o6bEM pacTBOpa BOAOW 10 MeTKH (pacTBop A).
5 MJI pacTBopa A NOMeILAI0T B MEPHYIO KOGy BMECTHMOCTbIO | 1
M JIOBOLST 00beM DAcTBOPA BOAOH A0 MeTKH (pactBop B). Jror
pactBop coaepxkut 0,002 Mr (2 mkr) xsop-HoHa B 1 ma-

PacrBopbl cyab(aToB B 3aBHCHMOCTH OT HX KOHUEHTpalHH
o6pasyiot ¢ pacTBopamH coJefi 6apus 6eqblii 0OCaR0K WJIH MYTh, HE
ucuesamllue OT NpuGaBIeHUs] Pa3BeAeHHOH XJOPHCTOBOLOPOAHOH
KHCJIOTHI.

[penenbuasi yyBcTBHTENbHOCTL peakind 0,003 mr (3 Mkr)
cyabdar-uoHa B 1 ma pacrsopa. 0,01 mr (10 mkr) cyabdar-uoHa
B | MJ pacTBOopa jAaeT npH 37oi peakuud uyepe3 10 MHH 3aMeTHYIO
MYTb.

OnpeneneHue npoBoaAT caefywooliuM o6pasoM: K 10 ma pac-

HO OGHApYKHMBATbCA TOH HJIM HHOH NMpPHMeCH, NOCTYNAIOT CJeAyio-
wum o6pazom. K 10 mMa HcnbITyeMOro pactBopa npu6asJsioT Npu-
MEeHsieMble JJISl KaXXAOH PeaklMH PeaKTHBLl, YKa3aHHBIE B METO-
AMKe, KPOME€ OCHOBHOrO DEeaKTHBA, OTKPLIBAIOIErO NAHHYIO NPH-
Mecb. 3aTeM pacTBOp JeJSIT HAa [B€ paBHble 4acTH: K ONHOH H3
HHMX NPHOABJAAIOT OCHOBHOH PeakTHB H 06a pacTBOpa CPaBHHUBAIOT
MeXAy co60H. Mex 1y HHMH He JO/IKHO ObiTh 3aMETHOH Pa3HHI(bL.

PacTBOpB X/MOPHAOB B 3aBHCHMOCTH OT HX KOHLEHTPAIHH 06-
pasyloT C pacTBOPOM HUTpaTta cepebGpa OeJblii TBOPOXKHCTHIE Oca-
JIOK, Gesylo MyTh WJIM ONajieCUeHIHI0, He Hcue3alollHe OT IIpH-
6aBJ/ieHHs1 a30THOH KHCJOTHI H JIETKO HCUe3aIolHe OT NPUGaB/eHHs
pacTBOpa aMMHaka.

[TpenenbHas uyBcTBUTENBHOCTD peakunn — 0,0001 mr (0,1 mkr)
xnop-uoHa B 1 mMa pacrBopa. 0,002 mMr (2 MKr) xjop-#oxa B 1 ma
pactBopa JalT MpH 3TOH peakKIHH XOpOIIO 3aMETHYIO olaJec-
LEHLHIO.

Onpenenenne npoBoAAaT ciepylowuM obpasom: kK 10 ma pac-
TBOpPA HCILITYEMOro npenapata, NPHIOTOBJEHHOTO, KaK yKa3aHo
B COOTBETCTBYIOIlleH YacTHOH crtaTbe, npubaBasior 0,5 MJ a30THOH
KHCAOTH, 0,5 Ma pacrBopa HuTpata cepeGpa, MepeMeliuBalor H
yepe3 5 MHH CPaBHHBAIOT C 3TAJOHOM, COCTOAmHMM H3 10 ma 3Ta-
JIOHHOro pactBopa b u Takoro xe KosanuecTBa peaxmsos Kakoe
npu6aB/eHO K HCHBITYEMOMY pacTBOpY.

Onanecuenunsi, NOSIBHBLIASICSE B MCIBITYEMOM pacTBOpe, He
JOJXKHA TPEBLINATDh 3TAJOH.

dranonusiii pactBop xaop-uona. 0,659 r npoKaJEHHOro xJjo-
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TBOPA HCILITYEMOTO Mpenapara, NPUTOTOBJAEHHOrO, KakK YKasaHo
B COOTBETCTBYIOLIEH YacTHO# craThbe, npubasasior 0,5 ma passe-
JleHHOH XJIODHCTOBOJOPOAHON KHCJOTH M | MJI pacTBopa xJopHaa
Gapusi, nepeMelIHBAIOT U 4epe3 10 MHH CPaBHHUBAIOT C 3TaJOHOM,
cocrositum u3 10 MJa 3TasoHHoro pacteopa b W Takoro xe koJu-
YecTBa PEAKTHBOB, Kakoe MPHGABJNEHO K HCHLITYEMOMY pacTBOpY.

MyTb, NOABHBLIASACA B HCHBITYEMOM pacTBOPe, HE JROJKHA
MpeBBIILATL 3TAJOH.

AranoHHbIl pacTBOp cyabdar-uona. 1,814 r cyabdara Kanus,
BblcyllJEHHOI"O npH TemnepaType oT 100 110 105°C 10 MOCTOSIHHOM

HOH

11030119” obbeM paCTBOpa BOJOH 10 METKH (pactBop A). 10. ma
pacTBopa A NOMELaT B MEPHYIO KOJOY BMECTHMOCTbIO | a1 ¥ jo-
BOAAT 06beM pacTBOpa BOJAOH 1o MeTKH (pactBop B). dtor pac-
tBOp comepxkuT 0,01 mr (10 mkr) cyabcdar-uoHa B 1 ma.

HcnbiTanne Ha cCONH aMMOHUs
METO], 1

PacTBophl co/lell aMMOHHSI B 3aBUCHMOCTH OT HX KOHLE@HTDALUHH
o6pasyloT ¢ peaktHBoM Hecciiepa xenTo-6ypblii 0CanoK HIH XKeJ-
TO€ OKpalllHBaHHE.

Mpenenbuas uyBcTBUTENbHOCTL peakuud 0,0003 mr (0,3 mkr)
voHa amMoHusi B 1 ma pacteopa. 0,002 mr (2 MKr) HOHA aMMOHHUSA
B | M pacTBOpa ZAalOT NMpH 3TOH peakllMd sICHOe XKeJToe OKpa-
IUBAHUE.

OnpepesieHne npoBOAST ciaenylowum obpasom: k 10 ma pac-
TBOPA HCIBITYEMOTO Mpenapara, NpUroTOBJICHHOTO, KaK yKa3aHo B
COOTBETCTBYIOLILEH YacTHOH craThe, npubasasior 0,15 ma peakTHBa
Heccaepa, nepeMerinBaloT H 4epe3 5 MHH CPaBHUBAIOT C 3TaJIOHOM
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cocToslMM M3 10 M/l 3TaJlOHHOTO pacTBOpa b H TaKOTO Xe KOJiH-
yecTBa PEAKTHBA, KaKoe NMPHGABJEHO K HMCILITYEMOMY PacTBOPY.
Okpacka, MOsIBHBIIASCS B HCIIHITYEMOM PAaCTBOPE, HE JO/XKHA Tpe-
BbllIATb 3TaJIOH.

B npemaparax, cofepxkalluX U1eJOYHO3EMENbHDIE H TsXesble
MeraJsJbl, ONpejeleHde NPOBOAAT CeAylonM 06pa3oM: HCIbITye-
MO€ BELIECTBO DPACTBOPSIIOT B BO3MOXHO MEHbIIEM KOJHYECTBE
BOJIbI, MPUOABASIIOT MPH OXJAX/ACHHH 2 MJI PACTBOPA €JIKOTO HaTpa
1 2 MJa pacTBopa KapboHara HaTpus.

PactBop pas36aBasiioT BOLOH 10 TpeGyemo#l KOHIEHTpaUHH,
B36anThiBaloT B puiabtpyor. B 10 ma ¢uabTpata nposoasrt onpe-
JlefleHHe, KaK yKa3aHo Bhille.

B npenaparax, cogepxaiux Goaee 0,03% npumecn xenesa,
onpeseneHie MPOBOAAT cjenylouinm o6pasom: K 10 Ma pacTBopa
HCHBLITYEMOTO IIpenaparta MpHGAaBJASIOT. 2 KaliH pacTBOpa €AKOro
Hatpa ¥ 3 ma 20% pacTtBopa TaprTpaTa HaTpHs-kanus. Ilocae
TIIATEJNBHOTO TnepeMemnBanus npubasaswor 0,15 Mi peakTHBa
Hecciiepa W panee nocTynaloT, K&K yKasaHO Bbllle.

tagoHHblil PacTBOpP aMMoHuii-Wona. 0,628 r xJopHaa amMmo-
HHS, BHICYLIEHHOTO B 9KCHKATOpe Haj CepHOH KHCIOTOR 10 mo-
CTOSIHHONH Macchl, PacTBOPSIOT B BOJE B MepHOH KoJbe BMECTH-
MOCTBIO- | J1 M JA0BOAAT 06beM pacTBOpa BOAOH 0 MeTKH (pac-
tBop A). 10 Ma1 pacTBOpa A noMellaloT B MEPHYIO KONGY BMeECTH-

MoCTbIO 1" 1 M JOBOmAT 00bEM pacTBopa BOAOH A0 MeTKH
(pactop B). Jtor pactsop coaepxut 0,002 mr (2 Mkr) HoHa
aMMOHHS B | MJI.

METOL 1l

Co/lH aMMOHHMSL NMpH MpUGABJEHHH €IKOro HaTpa BBIACJSIOT
aMMHaK, KOTOPbIil ONpeaensioT 110 3anaxy WK MOCHHEHHIO CMOYEH-
HOil BOJOH KPacHON J1aKMyCOBOH Oymard.

MpegensHas uyBcTBATeAbHOCTh peakuun 0,003 Mr (3 Mkr)
HOHAa aMMOHUSI B 1 MJ pacTBOpa.

Orpesiesiense MPOBOAAT CJleAyloliM 0o6pasoM: 5 MJ pacTBopa
HCIILITYEMOTO NpenapaTa, yKasaHHOH B COOTBETCTBYIOLLEH YacTHOH
CTaThbe KOHILEHTPAIHH, IOMELIAIOT B KOHHUECKYIO K016y BMECTHMO-
cTbi0 25 MJ, MpUGABASIOT 5 MJ pacTBopa eiakoro Hatpa. Ceepxy
KOAGh MOMEILAI0T CMOYEHHYI0 BOLOH KPACHYIO JlaKMyCOBYyiO Gy-
Mary M 3aKpbIBalOT 4acOBBIM cTeknoM. KoJby cTaBsiT Ha BOASHYIO
6aHto.

Ha6monenne npoBOAsIT Yepe3 5 MuH.

HcnbiTaHHe HAa COJHM KaJablius

PacrBopsbl coseil KalbLHsi B 3aBUCHMOCTH OT HX KOHUEHTPALUH
Jal0T C pacTBOPOM OKcasaTa aMMOHHS Ge/ibli MeJIKOKpHCTanye-
CKHH 0CafloK HIH Gesnylo MyTb, HE HCYE3aIOIWLYI0 OT NPHOABJEHHS
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YKCYCHO#Hl KHMCJOTBI, HO JIEFKO pPAacTBOPHMble NpPH MPHOABIEHHH
XJOPHUCTOBOOPOAHON HIK A30THOH KHCJIOTHI.

Mpeneabrasi 4yBCTBHTEbHOCTL peakunn 0,0035 mr (3,5 MKT')
kanbiuuii-uona B 1 ma pactsopa. 0,03 mr (30 MKT) KajibLHi-HOHA
B | MJ pacTBOpa AalOT MpH 3TOHl peakUMH XOPOIIO 3aMETHYIO
‘MYTh.

ONPEAEJIEHHE KAJIbLLHA
B HEOPFAHUYECKHX COEJHHEHHSAX

K 10 M1 pacTBopa HCHBLITYeMOro Ipernapara, NpHroTOBAEHHO-
ro, Kak yKa3aHo B COOTBETCTBYIOLleH YaCTHOH CTaTbe, MPHGaB-
as0T | MJ1 pacTBOpa XJIOpHAa aMMOHHs, | MJ pacTBopa aMMHaka
H | Ma pacTBOpa OKcajaTa aMMOHHsl, NepeMellIHBAaIoT H Yepes
10 MHH CPABHHBAIOT C 3TAJOHOM, cocTOsimKM M3 10 MJ 3TaJOHHO-
ro pactsopa B u Takoro e KOJMuecTBa PeakTHBOB, KaKO€ IDH-
6aBJEeHO K HCIBLITYeMOMY PacTBOpY.

MyTb, nosiBHBLIAsicA B HCHbITYEMOM pacTBOpPE, He LOJKHA
[peBLILATh 3TAJIOH.

SrajoHubIi pacTBOP Kajabuuii-wona. 0,749 r KapGoHaTa Kalsb-
uHMsl, BbICYlUEHHOrO MpH Temmepatype ot 100 jo 105°C mo mno-
CTOSIHHOH Macchl, B36aJTHIBAIOT B MepHOH Koj6€e BMECTHMOCTbIO
100 ma1 ¢ 10 ma BOAbI, MPHOGABJAIT IOCTENEHHO Pa3BelEHHYIO
XJIOPHUCTOBOLOPOJHYIO KHCJOTY /10 PACTBOPEHHS H NOCJE yNAJIEHHS
Ny3bIPbKOB YIVIEKHCIOTO Ia3a [0BOAAT 06beM pacTBOPa BOJOH JO
MeTkH (pactBop A).

10 Ma pacTBopa A NOMELLEIOT B MEPHYIO KOIGY BMECTHMOCTHIO
| 4 u noBOAAT 06beM PacTBOpa BOXOH A0 METKH (pacTsop ).
3rot pactsop conepkut 0,03 Mr (30 MKr) Ka/bLHi-HOHA B 1 ma.

HcnbiTanne Ha coau Xejesa
PacTBopbl coJielf [IBYX- H TPeXBAJIEHTHOrO XKeJie3a B 3aBHCH-
MOCTH OT KOHLEHTpalli¥ 06pasyloT ¢ PacTBOPOM CYJb(OCATHIH-
JI0BOH KMCJOTH B aMMHA4HOH cpejie KOPHYHEBO-KPACHbIE HJIH XKeJl-
Thle PacTBOPbl (heppuJICy bHocaNHIHIATHBIX KOMILIEKCOB.
[Npeneabsast 4yBCTBHTENbHOCTb PEAKIHH 0,00005 mr (0,05 mkr)
xeme3o (11)- uau (I11)-nona B 1 ma pacrtsopa. 0,003 mMr (3 Mkr)
xenezo(I1)- win (I1l)-vona B 1 ma pacrsopa NAIOT MpH 3TOH
peakuyH sICHOe XKeJTOoe OKpalHBaHHe.
Onpefesienye NPOBOAAT CIENYIOUWHM 06pa3oM: K 10 ma pac-
anu NeHHOrQ, KAaK VKA34aHO

TBOpa HCOBITYEMOro iipeil
I

D
BJACHHOTIOQ, X4k YKa34daHO

o A1TIerT v

B COOTBETCTBYIOIWEH yac u6aBAAI0T 2 MJL PacTBOpA
Cynb(OCaINUHIOBOH KACJOTH H | MJ pacTBOpa aMMHaKa H Hepe3
5 MHH CPABHHBAIOT C 3TANOHOM, COCTOAUNM K3 10 MJI 5TaJOHHOrO
pacTBopa B Takoro xe KoJMuecTBa PeaKTHBOB, Kakoe npu6as-
JIEHO K HMCILITYeMOMY PacTBOpY.

"
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HcnbiTaHHe Ha COJIH LHHKA
Okpacka, NOsIBUBIIASACS B HCIBITYEMOM PAacTBOpPE, He [OJIKHA

NPEBLIIATD 3TAJOH.

4 B 33BHCHMOCTH OT KOHIIEHTpauuu oG-
Onpenenenne coneii xenesa B coepuHennsx maruus. [Tocry-

PactBopsl cojiedl LMHK

i OK HJIH
a3yioT C pacTBOpOM dpeppouraHuia KajaHs 6esibli OCa
AT, KaK YKas3saHo Bblllle, HO mepeld npubGaBieHHEM DACTBODA Sy’rb HEPACTBOPHMbiE B Pa3BELCHHLIX K.uc..nma;(. -1 )
aMMHaka K pacTBopy mnpenapara npu6abasioT 0,5 Ma pactsopa ! H B meraHTOnHOCTS e Y (1 ) e
* ! B 1 ma pacrsopa. U, a_p |l
Onpepenenne coseii kenesa B COEAHHEHHSIX AJIOMMHMSI. i HOH:Boa u_alog npu 3TOH PpeakuuH XOpoilo aamefr ac_
Dd 01 A
ACTBOD —HpPHFOTOBACHHOFO; yKa3aHO B €COOT- e ot 06D |
. ; npejejieHde np 0-unpac:
BETCTBYIOLUEH YACTHOH CTaThe, MPHOABJSIIOT 5 MJ PACTBOPA CYJb- ooa pﬂ(l:ll'lb[TyeMOI‘O npenapara, l’IpPIFOTOBJlEHHOI‘O2, :4(; x.;ivopucrro-
¢ocanrHUMNOBOR KHCJOTH H 2 MJ pacTBOpa eakoro Hatpa. [loay- TB goTBeTcTBymmeﬁ Tpeniapara, KD AoT P
YEHHYIO OKPacKy CPaBHHBAIOT C 3TaJIOHOM, COCTOSILIMM H3 10 Ma B C T FR et
TaJOHOM, COCTOSILLLEM H3

. T C 9
e3 10 MWHH CPaBHHBAK THBOB, Ka-
Kakoe nNpH6aBNEHO K HCNILITYEMOMY PacTBOPY. ];T:§guﬂoro pactBopa B M TaKoro xe KoJHuecTBa peax
Onpenenenne cogeii kenesa B OPraHHYECKHX COEIHUHEHHSX.

* para - €HO y y Py- My
p M ’
C KOHIe oe ubaBJjieHO K UCIBITYEMOM acTBO Th nmosABUBLIAACA
N H K np

| BOJOPOJHON KHCJOTHI, 5 kamel
STAJOHHOTrO pactBopa B W Taxoro e KOJHUYECTBA peakTHBOB, \

I
Lo Ko oM Dac cnone He HO/DKHA PEBblIIAThH STAJNO0H.

TBOpE, HEe AQJIKHZ -
TPHPOBAHHOH CEPHOM KHC/IOTOH 06pabaThiBAalOT 2 MJI KOHLEHTPH- B “Cﬁ[bﬂgiﬂgﬁ :;Lu e. PI_’; ciyyae nosiBJieHHA B chmyez«:{:lc‘?o&;fy
POBAHHOH XJIODHCTOBONOPOJHON KHCJOTH NDU HATDEBAHMH HA BO- o echHeFO OKpaIiHBaHN#A, MELAoWero Heq’eﬂo’)’:fg‘]?eso. TLnst
ASHOM GaHe H NMpHGABJSIOT 2 MJ BOIBI. TBOP eHHIO, CHedyeT npejBapUTENbHO OTAENHTD S ouGaB.
CozepxuMoe THIISI, €C/IH HYXKHO, QHALTPYIOT B npo6HPKY CpaBHK ucﬁblTyeMOMy pacTBopy, Harperomy Ao Kﬂﬂeﬂﬂeéb gman-
uepe3 (GUALTP HEGOJBLIOTO AHAMETDA, THrelb H QHUALTP TPOMbI- 3TOTO acTBOp aMMHaKa [0 OTUETJIHBOTO 3araxa H CM k.
BAKT 3 MJ BOJbI, MPHCOENMHSAS NPOMBIBHEIE BOIBI K (DHABTPATY. o ‘pB cooTBeTCTBYIOILEl YacTn (uabTpara oﬂpeﬂe“HKa' npes-
Pactop HefiTpaiu3yl0T KOHLEHTPHPOBAHHBLIM PacTBOPOM AMMHA- pylog,'raﬂoﬂﬂuﬁ pAcTBOP LHHK-HOHA. 0,625Ur OKHCH uHaCT;SOPﬂ‘OT
Ka H N0BOAAT 0o6beM pacTBopa BoaoH a0 10 ma. [lanee nocry- BADHTENLHO npoKaneHHOﬁ 10 TOCTOSIHHOH Macﬁgﬁm? MeCTAMO-
MaloT, KaK yKasaHo BbllIe. B 1})0 MJ a30THOH KHCJIOTHI, [1€PEHOCHT B MepH)’lOljl 10 METKH (pac-
Aranonnmit pactop meneso(lil)-nona. Onpenensior coxep- 500 Ms1 M AOBOASAT O0BEM pacTBOpPa BO1O 6y BMECTH-
XKaHHe XKesTe3a B XKeJNe30aMMOHHMEBBIX KBACIAX METOLOM, OMHCAH- €TbIo A). 1 ma pacTBopa A momelaiT B MepHYIO KOQTZ' A 10BO-
HbIM JJIst XJI0pHJa okucHOro xene3a. Okono 2,5 r npenapata TBOP 900 w1, npubaBAsIoT 4 Karin a30THOH Kl»xc.r:l9 " Daeraop
(TouHasi HaBecKka) pacTBOPSIOT B BOAE B MepHOH KOJGe BMeCTH- MOCTbéObeM péc{sﬁpa BOJIOH A0 MeTKH (pacTBOp B). Jror p
Moctblo 100 M1 M 10BOIAT OGBEM pacTBOpa BOAOH IO METKH, st O)KHT 0.005 Mr (5 MKr) UMHK-HOHA B 1 ma.
20 Ms 3TOTO pacTBOpa MEPEHOCAT B KOABY ¢ NPHTEPTOH MpPOGKOH, COnep ’

npH6aBasioT 10 M/ XJOPHCTOBOAOPOAHOH KHCJAOTH H 2 T Hopukaa
Kajus, cMecb B36aJTbiBAlOT H OCTABJAIOT B TEMHOM MecTe Ha
30 mun, 3atem npu6apasior 50 MA BOALl M THTPYIOT PacTBOPOM
THocyabdara uatpusi (0,1 Moab/s1) (HHAMKATOp — Kpaxmadg).

“Cl’lbl’l‘aH.He HA COJIH TAXeJablX METAJIOB

MOCTH OT KOHIEHTpauHuH 06-

i a B 3aBHCH
TBOpBI cOJiell CBHHLA B ona yep-
I ma pactBopa THOCyJb(aTa HaTpusi coorBercTsyer 0,005585 r pasl;:)cT c gaCTBOPaMH cynbduia HATPHA HIH caePoaonop it P
opa.
Kesesa. 9 Gypoe OKpaluuBaHHe pacTs .
cajoKk WiH Oyp aioT NMpH
Ha ocHoBaunn nosyuenubix pesyssratos rotossat 0,1% pacr- Hbmo%oolg mr (0,5 MKr) CBHHEIl-HOHE B 1 ma PaCTPOPTaSJI}lO 8 EM
Bop xkese3o (I111)-HoHa, /st 4ero paccuMmTaHHOE KOJHYECTBO Ke- ofi eaKuHK NPH HAGMIOJEHHH B CIOE TOMULHHON Ome.anocTH)-
JIe30aMMOHHEBbIX KBACLOB PAacTBOPSIOT B BOAE B MEDHOH Kousbe STOH PEearin® = atoe OKpamiupanue (mpeaen UyBCTB
BMecTHMOCTbIO 100 Ma, mpHGaBASIOT | MJ XJIOPHCTOBOLOPOLHOH 3amerHoe OypoBa P
)
KHCJIOTBI ¥ LOBOASIT 06'beM PAcTBOpa BOMOH 110 MeTKH (pactsop A). NPEAEJEHHE TSOKEJBIX METAJINICE
15 Ma pactsopa A NMOMELLAIOT B MEepHYI KOGy BMECTHMO- . Y TBOPAX NMPEMAPATOB
cTbio 500 Ma H 0BOAAT 0GBEM pacTBOpa BOAOH A0 MeTKH (pac- B PAC OTOBJCHHOTO
tBop B). 10 M1 pactBopa B nomemaior B mepuyio koafy Bmectu- K 10 M1 pacTBOPA HCTIBITYEMOTO npenapara, n[}))g onGapasoT
moctbio 100 Mt 1 noBOAAT OGbEM pacTBOpa BOAOH 10 METKH (pac- TBETCTBYIOLIEH 4acTHOH CTaTbe, '
TBOp B). I10T pacreop conepxur 0,003 mr (3 mkr) xkeneso (111)- TaKﬂyK::Ba:;eHBHO(iﬁoc;lxcyCHOﬁy KUCJIOTHI, 2 KarJH pacma?gTa g}’aﬂ;ﬁg_
voHa B | mJ. PacTBop B npurosex To/bKO B A€Hb €ro MPHrOTOB- naMHaI;'pPlﬂ MepeMelHBAIOT H Yepes 1 MuH CpaBHHB
JIEHHS. ’
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HOM, COCTOSIIUHM H3 1 M1 3TajoHHOro pacrsopa B, Takoro xe
KOJIHYECTBA PEAKTHBOB, KaKOe NMPHUGABJAEHO K HMCILITYEMOMY pac-
TBOPY, H 9 Ml BOJbIL.

Habgwacuue OKDacKy IDOBOAYT 1 ¢ nua no

HaGmicaenne OKpacKku OpoBOAsT HO 0cH NpOGHPOK AHAMETPOM
okoso 1,5 ¢M, noMeuieHHbix Ha GeJol HOBerHOCTH

B cpaBHHBaeMBIX pacTBOpax AOMYCTHMA JIHIIb cjaabast omanec-
LEHUUST OT cephl, BblAeJsIOlIeHCc H3 cyiabduaa HaTpHs.

[Ipumeuanue B npenaparax, cogep:Kallhx Kejie3o B KO-
suuectse 0,05% u Gosee, onpenesieHne TSXKENBIX METANIOB NPOBO-
ST TOc/e OTAEJNEeHHs] XeJje3a, CONJIACHO YKa3aHUsM B COOTBET-
CTBYIOIUX YACTHBIX CTATbSIX.

.

nn
vD

B 30J1b NMMAPATOB

=4
=]

30JbHBIH OCTATOK, MOJYYeHHbIH Moc/e CKHraHusi 1 r oprauu-
4eCKOro BellecTBa B MPHCYTCTBHH CEPHOH KHCJOThbl, o6pabaTthbl-
BAlOT MpPH HarpeBaHHH Ha ceTKe 2 MJ HaCBIILEHHOr0 PacTBOpa
aueTaTa aMMOHMS, HEHTPANU30BAHHOTO PACTBOPOM €AKOr0 HaTpa
(cM. mpumeuanHe 1), npu6aBisloT 3 MJA BOABl U (UJABTPYIOT B
npobupKy uepe3 6e330/bHbIH (GHALTD HeOOJbIIOTO JHaMeTpa,
NpeBapHTENbHO MPOMBITHIH 1Y) pacTBOPOM YKCYCHOH KHCJOTHI,
a 3areM ropsiueit Bofo#. Tureab H GHABTDP MPOMBIBAIOT 5 MJ BOABI,
Nponyckasi ee uepes TOT e QUILTD B Ty Ke npobupky. B noay-
UYEHHOM PAacTBOPE TsXKesble MeTaJ/bl ONPejefsioT, KaK YKasaHo
BBILLIC.

Jlsis5 NpHUrOTOBJEHHSt 3TAJOHA B THre/b [OMEILAlOT CEPHYIO
KHCJIOTY B KOJTHUECTBE, B3ATOM [JIf CXKHraHUA Npenapara, 4 pajee
MOCTYNaloT, KaK C HCObLITYEMbIM MpenapaToM, HO MPOMbIBaHHE
THIISE U (GHAbTPA NPOM3BOAAT JIMIIb 3 MJ BOABI, MOCJE 4ero K
¢uabTpaTy npubaBasioT 2 MJ 3TAJOHHOTO pacreopa b.

INpumeuanus 1. HacblueHHblit pacTBOop auerata aMMOHHSI HEATpaJH-
3yIOT caeaylonHM o6pa3oM: cHavajia npu6asasior 30% pacTBOp €iKOTO HaTpa
J0 po30BOro OKpallHBAHHA MO KI)GHOJIQ)TZJIEHH)/, a 3ateM H36BITOK €JKOro Harpa
HeflTpaJIHl’»leT HACBILIEHHBIM pAaCTBOPOM ailerara aMMOHHA 10O CJI&60*]303OBOI‘O

OKPAaNIMBAHUA

................
2. Onpeﬂeneﬂmo TAXKEJAbIX METAJJIOB H3 30/IbHOrO OCTATKA HAaJWude coJjed
XKeJsiesa B npenaparax He Meliaer.

JtanonHblil pacTBop cBHHeu-HoHA. 0,915 r cBexenepekpucradn-
JIM30BAHHOTO alleTaTa CBMHLA pacTBOPHAIOT B BOLe B MepHOH KousiGe
BMECTHMOCTbIO | J, nApu6aBasioT [ MJ pasBeleHHOH YKCYCHOH
KHCJOTBL M JOBOASIT o6beM pacTsopa BOAOH 10 MeTKH (pac-
tBop A). | M1 pactBopa A moMewlaloT B MepHYIO KOJGY BMeCTH-
mocTbio 100 M1 M poBoasT o6beM pacTBOpa BOLOH [0 METKH
(pacteop B): Idror pacrrop comepxut 0,005 mr (5 Mmkr) crumen-
Wona B | MJI.

Pacrsop B npurogen Tosabko B neub ero MNpHroToBJe-
HHUS.
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HcnbiTanue Ha MbillbSK

Ecau B (papmakoneHHoH‘c’raTbe HeT CrelHaJbHOTO YKa3aHHus,
&T NPOBOAUTE 110 METONY 1.

peBoay METOL

METOA 1

CoennHeHusl MbILIbAKA MOJ AeHCTBHEM LIHHKA H XJODPHCTOBO-
JOPOAHOH HJH CEPHOH KHCJOTHl BOCCTAHABJIMBAIOTCH B MbILIbAKO-
BHCTBIH BOJAOPOJ, KOTOphIH, conpHkacasicb ¢ GyMarod, NmpONHTaHHOH
pacTBOPOM [HMXJOPHAA DPTYTH, OKpalIHBaeT €€ B 3aBHCHMOCTH OT
KOJMUECTBA MbllibfKa B OPaHXKeBbI HJAH JKeIThH, a mnocje
06paGoTKH pacTBOPOM HOAHMAA Kajiusg — B 6ypOBAaTO-KOPHUHEBBIH
1BET.

MuHIMaNbHOE KOJHYECTBO MhIlIbSIKA, KOTOPOE MOXKET ObiTb
OTKPHITO 3THM METOJIOM B peakuuoHHo#l cmecH, passo 0,0005 mr
(0,5 mkr).

MeTonuka onpenenenus. B koa6y (puc. 16), rae Haxoautes
COOTBETCTBYIOLIHM 06pa3oM [PHIOTOBJEHHOE BELIECTBO (CM. HH-
Ke), mnpubaBasor ot 10 no 12 kaneap pacTBopa AMXJopHia
oJIoBa, 2 I TpaHyJMPOBaHHOrO IHHKa (6e3
MBIIIbSIKA) H TOTYAC 3aKPLIBAIOT KOJOYy mpoos-

KOH €O BCTABJEHHOH B Hee BEPXHEH uacThbio 56w
npubopa. CoaepxHMOe KOJGb OCTOPOKHO e
B36ajTbiBaloT ¥ octasasioT Ha 1 u. [Ipu stom
TeMmepaTypa peakUHOHHOH CMeCH He [OJIXKHA
npesbiwath 40°C. [lapannensuo B apyrom Ta-
KOM 3Ke NMpHOOpe MPOBOAAT KOHTPOJIbHBIH OMBIT
CO BCEMH peaKTHBaMH H ¢ InpubaBjeHHEM
0,5 MJ1 3TaNOHHOrO pacTBOpa Mbilbsika. Yepes
1 4 nosocky GyMarH, NPOMMTAHHYIO PacTBOPOM

AMXJOPHAA PTYTH, TNOMEUIAlOT B
Honuma kanusi. Yepes 10 MuH pacrBop ioauaa
Kajlusi CAHBAIOT, NOJOCKY 6Gymard TiiaTe/bHO
NPOMBIBAIOT HECKOJNbKO pa3 BOJOH [ekaHTa-
uMedn B TOM 2K€ CTakKaHe W CyillaTt MExKAY
auctamu  ¢uabTpoBanbHoi Gymaru. [losmocka
6ymaru, B3fitas M3 npHOOpa ¢ HCCIeLyeMbiM
BELIeCTBOM, He JO0JKHA GOblTb OKpamleHHOH
HJIM OKpacKa ee He JI0/I>KHa ObiTb MHTEHCHBHeE
OKPACKH HNOJOCKH OyMard B KOHTPOJIbHOM
OTIbITE.

~

120150 mm

Puc. 16, TlpuGop nas HCNBITAHWA Ha  MbIIbLAK.

| - koaba; 2 -- cTekasiHHaw TPyOKa: 3 - - TaMfoHn H3 Barhl,

H[JUHH'IHHH(W! pacTBOpPOM alleTara CBHHLA, 4 — cTekaannas

Tpy6ka; 5 - - nojocka 6yMmMard, OPONMUTAHHAS PACTBOPOM AH-
XJ0pHAa PTYTH.
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JranoHHbi pacTBop Mbimbsika. 0,0132 1 MbIIBIKOBHCTOTIO .
aHTHADHJA TMOMEILAIT B MepHYI0 K016y BMecTHMocThio 100 M,
pactBopsilor B 10 ma pacrBopa exkoro sarpa (0,1 wmous/a),
HeHATpaJH3YIOT pacTBOpPOM cephoit KiucaoThi (0,05 MoJib/i) # AosO-
OAT 06beM pacTBOpa CBEXENPOKHNSUeHHOH BOJOH [0 METKH
(pactBop A). 1 Ma pacTBopa A MOMewlAlOT B MEPHYIO KOGy BMe-
ctumocTbio 100 Mot M JOBOJSAT 06'bEM PacTBOpa CBEXENPOKUISIUEH-
HOH BOJOH 10 MeTKH (pacTBop B). 3TOT pacTBOp comepxKuT
0,001 mr (1 Mkr) mblmbsika B 1 ma uam 0,0005 mr (0,5 Mkr)
B 0,5 Ma.

PactBop b npHroaeH Toibko B f€Hb €0 NPUIOTOBJIEHHS.

MoaroToska npenapaToB AJis onpejeseHHs B HHX MbllibsiKA.
Heopranunueckne npenaparts. a) [Ipenaparthl, He co-
JepXKaillhe A30THOH KHUCJIOTHl, HUTPATOB H HHTPHTOB, HE BBIAGJSIO-
IIMe B YCJOBHAX MPOBENEHHS MCNBITAHHH raJIOreHOB, CEPOBOAOPO-
[la, CEPHHCTOrO aHruapHia M (GocUHOB: HaBECKY MHCIBITYEMOro
npenapara, YKa3aHHYIO B COOTBeTCTBylouUleH ¢apmakomneiiHoi
cTathe, nNoMewalor 8 Koa6y 1 npu6opa M HCIBITAHHS HA Mblllb-
AK (cM. puc. 16) u npu6asasior 20 Ma pasBefeHHOH XJIOPHCTO-
BOJIOPOJHOH KHCJIOTHI.

6) A30THasi KMCJIOTa, HHTPAThi, HATPHTHI, 4 TAKXe COEAHHE-
HHUSI, BbiJEJSIIOIIHE B YCJOBHAX MCHBITAHHS TaJIOTE€HBI, CEPOBOJO-
POA, CepHHCTBHIl aHTMAPHA H (GOCHHHBI: HABECKY HCIOBITYEMOro
npenaparta, YyKa3aHHYIO B COOTBeTCTBYOUIeH ¢apmakoneiHoi
CTaTbe, NOMeLaloT B K0J16y | npu6opa AJsi HCNBITAHHA HA Mblllb-
fK, npu6aBasioT Tyna ke 10 MJ KOHUEHTPHPOBAHHOH cepHOi
KHCIOThl U KHNATAT 40 MuH. 3aTteM B ropsiuMd pacTBOp npubaBisi-
10T MO CTeHKe KOJIGbl 4 MJl nmepruapoJs, Harpesawrt eme ot 10 go
15 MuE ¥ no oxnaxcgenuu npubasasiior 20 M BOAB, He AONy-
CKaf CHJIbHOTO Pa3orpeBaHHs.

Opranunueckue npemnaparth. Hasecky ucneiryemoro
npernapara, ykasaHHYI0O B COOTBeTCTBylouleH dapmaxonefiHoil
craThbe, nmomelnalT B Kosaby 1 npubopa ANs HCOBLITAHHA HA MblLIb-
K, NpUGaBasAoT 10 MJ KOHIEHTPHPOBAHHOH CEepPHO# KHCJOTHI M
KHIATAT 10 O6YrJIMBaHHs, HO He MeHee 40 MHH. 3aTeM B.ropsiuuii
pacTBop NpHOaBJAIOT MO CTeHKe KOJGBI HEePTHAPOJb MOPUHSIMH
no 4 mJ 1o oGecuBeyHBaHHsI pacTBOpa, HArpeBawT euie ot 10 o
15 MHH ¥ no oxnaxaenuu npubasisiior 20 MJ BOAH, He AOMycKas
CHJILHOTO Pa30rpeBaHHusi.

anMQ‘IaHME. OTﬂeththe OTKJIOH€HHA OT BBIIICONHCAHHBIX METOA0B
npe;mapmenbuoﬁ OépaﬁﬂTKH npenapaToB YKasawbl B COOTBETCTBYIOWIHX q:apma
KOTIeHHBIX CTaTbhAX.

MoaroroBka uunka. KycouKH MeTaJJHYeCKOro LMHKA, HE CO-
JleprKallero Mblbska, 06pa6aTbiBalOT XJOPUCTOBOAOPOAHON KHCJIO-

TOH JJist OYHCTKM €ro NoBepXHOCTH, NPOMBIBAIOT BOJMOH H coxpaHsi-

0T NOJ BOJOH.
MpuroroBaenne Gymaru, NPONMTAHHOM PAcTBOPOM AHXJOPHAA
pTyTH. DBe33osbHYy0 ¢GuJAbTPOBAIbHYIO GyMary cMauHBalOT HAaChi-
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TPHHATLL YCNOBHBIE TepMHHbBI (B nepecuere Ha | ), 3HaueHus
KOTOPBIX NpHBeleHbl B Tabauie.

B oraensubix caywasx TPHBOLSITCA KOHKDeTHBIE COOTHOWIEHHR
BELLECTB H PaCTBOPHTEs.

\*\

Yeaosubie Tepmunb Konnuecrso pacteoputens (
AMMOE ANS pacTBOPeHus

Puc. 17. TlpuGop ans onpenenenus Boabl (06bscCHeHHe
B TeKcre),

Onpenenenne Boapi

npesgenesie nposoasit B npubope (I'OCT

COCTOALISM H3 CTCRAAHHOH Kpyrio-

4

94— 60)
94—89),

HHOH KO6bl 1 BMectuMocTbio oT 250 RO
0wt TIpHeMHHKA 2, MTPEACTABIAIOIETO COO0H

15
i)
56

Ouens nerxo pPacTBOpuUM

Jlerko pactBopum Bosee 1 Ho 10
PactBopum » 10 » 30
YMmepenHo PacTBOpuM_____ » 30 » 100
Majo pactBopum » 100 » 1000
OueHb Mano PacTBOpUM » 1000 » 10 000

IpaxTudecku uepacTropum

Meroanka onpepenenns pacreopumocru. Hasecky npenapata
BHOCAT B OTMEPEeHHOE KOJHYECTRO PacTBODHTENS! H HenpepelBHO
BCTPSXHBAIOT B TeueHHe 10 Mun npu 20+ 2°C. IpeaBapurennno

rpajlyMpOBaHHYI0  NPOGHPKY BMECTHMOCTBIO
10 ma, u xonoaunbeuka 3 (puc. 17). B konby 1
OTBELIHBAIOT YKA3aHHOE B CTaTbheé KOJHUYECTBO Be-
wectBa (ot 10 no 20 r), npubasasior 100 ma
toayona ([OCT 5789—78) wuam KCHJI0J1a, He-
CKOJIBKO KYCOYKOB MeM3bl HJIH HOPHCTOH MJIACTHH-

© e

OIIATKE i
ku. Kon6y- HarpesaioT Ha 3JEKTPOMJIHTKE HJAH (OK
ku. Koaby- narpes

l€

=)

necyaHod GaHe A0 Kunewusi. KunsiueHue BeayT -
TaK, 4TOOB KOHAEHCHPYIOLIUICH pacTBOpHTEND ﬁ‘“
He CKalJMBaJICSi B XOJOJNUJIbHHKE, a CIOKOHHO

RPEnapaT MoxKeT 6BITE pACTEpT.

Has mepnenuo PACTBOpUMBIX npenapaTos, Tpe6yiouinx aas
CBOEro pacteopedus GoJjee 10 MHH, 10MyCKaeTCsl Takxke Harpesa-
HHE Ha BOASIHOH Gane o 30°C. Ha6aonenue NPOU3BOAAT MOC]e
OXJIaXAeHHsi pacTBopa a0 20 + 2°C y SHEPrHYHOrO BCTPAXHBAHUS
B TeueHHe | —2 mum,

Yenosusi pactsopenus MELNCHHO pacTBOPHMBIX npenaparos
YKA3BbIBAIOTCS B YACTHBIX CTATbAX.

[penapar cunrator pacTBopHBIUHMCS, ecau B pacrteope npu
HAGIOEHHH B NPOXOAsAiienM cere He OGHapYXKHBAIOTCS YaCTHILbI
BellecTBa. Jlas fipenaparos, o6pasymwiHx MpH  pacTBOpeHHH
MYTHBIE DacTBOpHI, COOTBETCTBYIOLEE yKA3AHHE LOMKHO GbiTh
[IPHB’ .eHO B YAaCTHOH cTaThbe,

ONPEREJIEHUE JIETYYHUX BEUIECTB H BOJIbI

Meron Buicymusanus

Tounylo HaBecky memectsa MOMEUIAI0T B NpeABapHTENbLHO
BBICYLI€HHbIH H B3BelUEHHBIH GIOKC K CYWaT 10 NOCTOSTHHOH Macchl
(yenosus BeicywuBanug, TEMnepaTypa H HaBecka MPHBOLSTCH B
COOTBETCTBYIOUHX YACTHBIX CTaTbsiX). Ecun BLICYIIHBaHHE NPOBO-
AHTOCH NIDH HArPEBAHUH, OTKPHITHI GIOKC BMecTe ¢ KPBILIKOH nome-
WAIOT B 9KCHKATOD [/s1 OXJaXKAeHHS Ha 50 MHH, 3aTeM 3aKpbiBa-.
I0T KpPBIWKOH M B3BeluuBalor. IepBoe B3BewnBanue pOBOAAT
Tl0C/Ie CYWIKM B TeueHHe 2 4 (ec/iH B 4acTHOM cTaThe He yKasaHo
HHOe Bpewmst). [locienyoune BapemuBanus NPOBOAAT mocJe
KaX0ro yaca AanbHeHILero BLICYLIHBAHUS,
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- 3payHbiM. Bea ororHaHHasi Boja J0J1KHa COGH- |

CTEKAlT HABCTPedy NMONHAMAIOLINMCS Napam KHA- |
KOCTH CO CKOPOCTbIO OT 2 10 4 KaneJb B CEKYHAY.
Kunsiuenue npekpamiaior, xorna o6beM BOIBI B
NpHEMHHUKe NepecTaHeT YBEeJHUHBATLCA M BEPXHHI
CJIOH _pacTBOPHTENS B NpPHEMHHKE CTaHET TMpo-

paTbCsi B HHXKHeH dacTH npueMmuuka. [locie ox-

D
ABKACHHA KHAKOCTH B NPHEMHHKE 10 KOMHAT- 'Kk /))
HOH TeMmepaTypbl OTMEYaloT 06beM OTOrHAHHOH - 2

=
BOJbI.

MeTton THTpoBaHusi peaktHsom K. ®uumepa

Peaktus K. ®@uiepa npeacrasasiet co6oil pactBop 1BYOKHCH
cepsl, #oja M MHPHAMHA B METHJOBOM cnupTe. B3aumopmelicTBHe
3TOTO peakTHBa € BOAOH NpoTekaeT B [Be CTaJHH CTEXHOMETPH-
YeCKH MO YypaBHEHHSIM:

I, + SOz + HO + 3CsHs N —+2CsH5N - HI 4+ CsHsNS O3
CsH3;NSO; 4+ CH3OH— CsHsN - HSO,CH;

C noMouibio peaktusa K. ®uimepa MOXXHO TOYHO M GBICTPO
onpenensitb JNO6bie KOJHYeCTBA BOAbl KaK B OPraHHYECKHX, Iax
H HEOPTAHWUECKWX COE/UHEHUAX, B DAINUUHBIX PACTBOPHTESX H

Bax.
HET}éqﬂnxon’;gﬁig Sea.xmsa K. ®umepa moxer 6biTbh omnpeienena
KaK THTPOCKONUYECKas, TaK H KPUCTaJJIM3alLHOHHAsi BOAA.
PeaxTuBbl H pacTBOpH, NpHMeHsieMble B JAHHOM METOME, OYEHb
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THTPOCKONHYHbI, T03TOMY JNOJKHBI ObITh NPHHATH Mepb Npejo-
XpaHeHHsl HX OT aTMoc(epHOH BJarH.

Jlnsi THTPOBAHHUSA MPHMEHAIOT NPHGOD, KOTOPHIH mpeAcTaBJiseT
060 3aKPHITYIO CHCTEMY, COCTOSILLYIO M3 GIOPeTKH, 3allHLIeHHOH
ocywuTeNbHOH TpyGkoH (xnopun kaabuusi no I'OCTy 4460—77;
cusnkaresb — unjaukatop no FOCTy 8984—75 u t.1.), cocyaa
IJIs NMojayd PeakTHBA H KOJObl /1Sl THTPOBAHHS, COEJHHEHHBIX
¢ GoperkoH. Konba ponxHa 6biTh TaKkKe cHabXeHa OCyIIHTENb-

HOK Tpy6KoH. THTpOBaHHe NPOBOAAT NPH HEePEeMEILUBAHHH, IJs -

4yero yA0OHO NPHMEHATb MAarHUTHYIO MELIAJKYy.

Mertoauka onpenenenns. TouHyl0 HaBecKy npenapara, cojep-
wauyio npubauaurteneno ot 0,03 no 0,05 r BOAH, NMOMEW AT B
CyXyio Konéy BMectuMocTbio 100 MJa, B KOTOpPYIO NpeiBapHTeJbHO

sHecens 5 M METHAGBOFG cnupra. Ilep
BHeceHO 5 MJ MeTusaosoro cnupta. [lepememmnBaior 1 Mun u

TUTpyloT peaktHBoM K. ®uinepa, npubapass ero npu npubauxe-
HHH K KOHe4yHOoH Touke no 0,1—0,05 ma. .
KoHel THTpOBaHHsI MOXKeT GbiTh ONpeeseH KaK BH3YyajbHO MO
H3MEHEHHIO OKPACKH OT XeJTOH JO0 KPacHOBAaTO-KOPHYHEBOMH, Tak
¥ 3JIEKTPOMETPUUYECKHM THTPOBAHHEM «JO IOJHOTO NpPEKPallEeHHS

MEeTHJIOBOTO CrupTa, M THTPYIOT peaktisom K. ®uuepa, m0pH-
6aBasisi ero B KoHue THTpoBanus no 0,1—0,05 ma.

l'IapaJmeano THTPYIOT 5 MJ METHJIOBOTO COHPTA.

114Tp B 1paMMax Ha Muaanantp (W) peakrua K. Pumepa

nLTUo Terinm nuvTa-
BbIHHCJAAKT IO \yuymyu\,

re a — HaBecKa BOJbl B rpammax; 6 — o6bem peaktusa K. ®u-
wepa, M3pacxXofOBAaHHBIH Ha THTPOBAHHE HABECKH BOIbI B METH-
JIOBOM CIIHPTe, B MM/IMJMTPAX; 8 — 06beM PeakTHBa K. ®ue-

pa, H3pacXONOBAHHHA HA TUTPORAHHE B KOHTDOJBHOM ONBITE, B
MHﬂﬂHﬂHTan

H YCTAHOBKC THTpa nasfaBaeuHiorc peaxrusa fenvT Tou-

TIpun ycTaHOBKC TH pasbaBjenHoro peaktuBa GepyT Tou

HYIO HaBeCKY BOJbl oxono 0,01 r

Turp peakruBa yCTaHaBJIMBaIOT Ka/blif pa3 nepex ynorpeo-
gsennem. PeakruB K. Puinepa xpanat B CyXxoM, 32LIHLIEHHOM
OT cBeTa MecTe B GYTbUISIX, VIOTHO 3AKPHITHIX CTEKJSHHOH Npo6-
KOH.

TOKa» (CM. «DJIeKTPOMETpPHUECKHe METO[Abl THTPOBaHHsi»). H3ame-
HEHHe TOKAa.B KOHEYHON TOUKE THTPOBAHHA NPH 5TOM BbIPAXKEHO
HACTOJIbKO 4€TKO, 4TO JJIsl ee OmpejeJeHHs NMOCTPoeHHe rpadHKoB
He o6sisaTeqbHo. IIpu HcrnonHeHHH MOAHGHUHKPOBAHHOH CXeMbl Ha
3JIeKTPOABl HaKJAajblBaeTcsl pasHocTh norteHuuaso or 0,03 1o
0,05 B.

[TapanneibHO THTPYIOT 5 MJ METHJOBOrO CHHPTAa (KOHTPOJb-
HbIH ONBIT).

Cojepxkanue Boab B npoueHTax (X) BHIUHCAAIOT MO dopmye:

v la—6)-T-100,
x—1a=0)-7-100,
8

rae a — o6beM peaktuBa K. Puniepa, H3pacxoJOBAaHHBIH HA THUT-

poBaHHe B OCHOBHOM OTbITE, B MHJUIHJIMTPAX; 6 — 0O0beM peaKTH-
Ba K. ®uiuepa, H3pacxonoBaHHbI# Ha THTPOBAHHE B KOHTPOJIbHOM
onbiTe, B MHJUIMJIMTDAX; 6 — HaBecka mnpemapata B rpamMax;
T — tutp peakrtuBa K. <1>p1mepa

lipuroToBienne peaktusa K. Puuiepa. Mmeomnlica B npoia-
xe peaktuB K. ®uwmepa (TY 6-09-1487—76) cocTouT M3 aBYX
oTAeNbHBIX pacTBopoB Ne 1 W 2, KoTopble nepei ynorpeGjaeHHeM
CMeIIHBaloT B 06beMyoM cooTHoueHHH 1:2,17. Tutp nosayveHsoro
peaktuBa okoJo 0,004 r/ma. Pa36aBjieHHblH DeakTHB € THTPOM
okoso 0,001 r/mMa rotoBsiT, CMeIIWBasi MOJYy4YeHHbIH PacTBOp ¢
METHJOBbIM CMHPTOM B COOTHOLIEHHH 1:1, ¥ TNPHUMEHAIOT TOMBKO
NpH  3JMEKTPOMETPUUECKOM OnpelesNeHHH KOHEYHOH TOUKH THT-
poBaHHs.

Verauopxa Turna. Oxono 0.04 r soasul {(Tounag uanpgv_a) RHO-

CTAHOBKA TUTpA. UKoaC U,U4a I' BOABI (TOUH 1

CAT B CyXylo Koaby BMmecTHMocTbio 100 mJj, colepxaluywo 5 mia
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Mpumeuanns | Ipu orcyTcTum rotoBbix pactBopoB Ne 1 H 2 Kaxabrid
H3 HHX MOXET GHTb NMPHTOTOBJEH CIEdYIOIHM o6pasom.

Pactsop Ne 1: B cocyn, conepkamuii 110 v nupuauna (TOCT 13647—78
4.J.d.) H OXAaXKAdeMBIHi JbJOM, IPONYCKAIOT 06e3BOXEeHHbIH cepnm.mn ras 1o
npuseca B 27 1. Cpok roaHocTH pacrsopa Ne 1 6 mec.

Pactsop Ne 2: B coc‘yu H3 OpaHXeBOro crekaa (c npu-repTou npoGKoit) mo-
Memalor 600 Ma (475 r) metunosoro cnupta u 75 r #opa (FOCT 4159—79),
3aKPHBAIOT NPOGKOH, NEPEMELIHBAIOT H OCTABJSIOT 10 NOJHOrO pacTsopenHs Hoaa.
Cpok ropHoctH pactBopa Ne 2 He orpaHHueH.

2. TIMpHAHH H METHJOBBIH CHHDT, ynoTpe6isieMble B 1aHHOM METOJe, He JOJIXK-
Hbl COLEpKaTh BoAb Goaee 0,1%.

3. Ilpu onpeaeneHHH BOAH B TBEPAbIX BeLIECTBAX, HEPACTBODHMBIX B METH-
JIOBOM CNIMpTE, TOHKO H3MEJIbUEHHYIO HAaBECKY BellecTBa B36aJTBIBAIOT C METHJIO-
BbIM CIMPTOM, HOGIE UETO THTPYIOT PEAKTHBOM K. ®uiiepa. Hexoropuie sewecrsa
MAM CMECH MOXHO pacTBOpsiTb B ykcychofi kucaore (IFOCT 61—75), xsopo-
¢popme (TOCT 20015—74), nupuaune H APYrHX pacTBOpHTessix. Bpemsi B3Gan-
THiBaHUsl HABECKH C METHJIOBbIM CIMPTOM, TOT HJAM HHOH pacTBOPHTEb LOJIKHBI
ObITh YKa3sanbl B 4acTHbIX CTATbfX.

4. Peakrus K. Puuepa onucaHHOro BhilE COCTaBa HENPHMEHHM AJIA aHajH3a
coejuHeHHH, pearHpylomHX C OAHAM HJIH HECKOJbKHMH KOMIIOHEHTAMH PeaKTHBa,
Kak, HalpHMEp, ACKOPOGHHOBAs KHCJIOTA, MepKanTaHH, Ccyabduibi, THApokap6o-
HaThl M KapGOHAThl LIEJOYHBIX META/JIOB, OKHCH M TFHAPATbl OKHCEH MeTaJJoB,
anbLIeruiibl, KeTOHe U 1D,

5. HJISI onpeaeneHds BOAbl B KapGOHHJIbeIX COEJHHEHHAX H CHJAbHBIX KHCJO-
Tax NPH 3MEKTPOMETPHUECKOM ONpefe/eHHH KOHEYHON TOUKH MOXHO HCNO.1b30BaTh
peaktuB K. ®Hlwepa BHAOH3MEHEHHOTO COCTaBa, COAEPHAULHH BMECTO METHJIOBOrO

cnupra N,N-numerundpopmamui. [OTOBAT H NPHMEHSIOT pEAKTHB B COOTBETCTBHH

¢ I'OCTom 14870—77.
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ONMPENEJIEHHE A30TA B OPTAHHYECKHX
COENHHEHHSAX

Ilpu6op mnsi onpenesnenuss asora (pHc.18) cocTouT M3 mapo-
o6pasoBaressi | ¢ MpeloOXpaHUTENbHOH TPYGKOH 2, CMEHHBIX TpY-
[IEBHAHBIX KOJIO C AJIHHHBIM ropJiomM 3, BOPOHKH AJISl BBOAA LlEJO-

: ; , IpsAMO-
TO XOJIONH/JbHHKA 7 M CMEHHBIX KOHHYECKHX KOG — MpHeMHH-
KOB 8.

B kon6y 3 moMemamoT TOUHYI0 HaBeCKYy BeILEeCTBA, SKBUBA-
aenthyto 0,014—0,035 r asora, npu6asasitor | r pactepToii cMecH
cyibdara Kaaus W cyabdara MeaH, B3SAThIX B oTHomlenun 10:1,
M 7 MJ KOHUEHTPHPOBaHHOH cepHOH KHcaoTel. Koaby 3 yera-
HABJIMBAIOT HAKJIOHHO MOA yrjoM 45° 3aKpbIBAIOT CTEK/ISHHOM
BOPDOHKOH H KHMIATAT COAEPXKHMOE [0 MOJYUEHHS] CBETNO-3€IEHOr0
pacreopa. [locsie 3Toro KumsiueHHe nponokaT eme 30 MHH.
B HekoTOpbIX cayuasix TpeGyeTcsi Gosee MPONONKHTENLHOE CHKHUTa-
HHE TI0CJ€ NPOCBETJIEHHS PACTBOPA, HA 4YTO JOKHO ObITb yKa-
3aHO B COOTBETCTBYIOIIHX YACTHBIX cTaThsiX. [lo oxJaakieHHu B
KONGY 3 OCTOPOXHO NpuUA

1BAIOT NpU Nnepementusanuy 20 Ma BoAH,

BHOBb OXJI&X1aI0T W NMPUCOEAHHSIOT K016y K mpu6opy. B napo-
o6pasosatesib | HaAMBAIOT BOAY, NOAKHCAEHHYIO CEPHOM KHCJIOTOH
10 METHJIO0BOMY KpacHomy. Jlnsa o6GecnedyeHHs1 paBHOMEPHOTO KHrie-
HUS BOAB! B 12pcobpasosarteiib | NOMEUiaioT CTeK/AAHHBIE WapHKH.
B npuemnuk 8 nepea nauanom OTTOHKHM HaiuBaoT 20 Ma pacTtBopa
GOPHOH KHCJIOTH H NMPUGABATIOT 5 KalleJb CMEWIAHHOTO HHIHKA-
Topa. HukHHA KoHeu BHyTpeHHeH TPyOKH XOJONHJbHHKA 7 10J-
XeH OblTh OMylleH B pacTBop GopHo# kucaorsl. [locae c6opku
NpHGopa B XOJNOAWIbHHK 7 MYCKAlOT BOAY M JOBOISAT A0 KHMEHHS

-

4

Al

Puc. 18. Ilpnu6op nns onpenenenusi azora (06HSCHeHWe B TEKCTe).

8

1 Mg pacTBOpa XJOPHUCTOBOAOPOAHOH KHcaoThl (0,1 MoJab/a)
coorBerctByeT 0,001401 r asora.

[Tpumeuaunns | Tlpn MHHepasu3aUHH TPYAHOCIKHIAEMBIX BEIIECTB JO-

BONy B apoobpasosareqe 1.

3aTem B koa6y 3 U3 BODOHKH 4 uepes KpaH HAH 3aXHM
5 memnenno npubasasior 40 ma 30 % pactBopa exkoro HaTpa,
C/efisl 32 TeM, 4TOGbl PacTBOP B KOJGe 3 SHEPrUYHO NepeMellit-
Bajcsi TOKOM napa. Jlas o6GecneueHHst GOJMbIIEH FepPMETHUHOCTH
npu6opa B BOPOHKe 4 cJieflyeT OCTaBJSITb HEKOTOPBIH H3GBITOK
30 % pactBopa eakoro uatpa. Co6upaior 100 ma orroma. Bo
BpEMSI OTTOHKH KOJIOY 3 HarpeBaloT Tak, YyTOGbl 06bEeM JKHAKOCTH
B HEH OCTaBaJICsl MOCTOSIHHBIM.

[Io OKOHYAHHH OTrOHKH OMYCKAIOT NpPHEMHHK, TPYGKYy XO0J0-
NHAbHHKA BbIBOJAT W3 XKHIKOCTH, TPOMBIBAIOT CHAPYXKH BOIOH,
NpoAOIKEs MOAavy napa B Koaby 3 B Tedenwe 1—2 muu. [lpo-
MbIBHYIO BOLY COOHpaKT B TOT e npuemuuk. [locse 3toro npe-
KpawaioT Harpesanne napoobpasoBatesii lv M HEMEMJIEHHO OT-
COeIHHSAIOT KOGy 3 oT npubopa.

OTron THTPYIOT pPacTBOPOM XJODHCTOBOZOPOLHON KHCJAOTH
(0,1 Moib/n1) MO mepexoma OKpackH HHIMKATOPA H3 3€J€HOH B
KpacHo-(HOJIETOBYIO.

IapansienbHO NPOBOASIT KOHTPOJBHBIH OMbIT.

180

MyCKaeTcd HCNONb30BAHAE RATAJAN3aToOpOB: U,05 T MeTaJHIECKOro Cejend HiH
0,3 r OKHCH DTYTH, Ha 4TO JOKHO GbiTh YKa3aHO B YACTHBbIX CTATbSIX.

2. B cayuae upuveHenuss npubopa, B KOTOPOM [JH COEJHHEHHA OTAEJbHbIX
yacTeil MCMOAB3YIOTCA Pe3HHOBbIE TPYOKH M mpoGKH, Mepei NepsbiM ynotpebue
HHEM  MX HEOGXOAMMO TNPOKHIATHTL B Teyenne 10 MuH B 5% pacTBOpe eakoro
HaTpPa W TIlATeJbHO HPOMbITH BOJOH.

METOA C)XHUIAHHA B KOJIBb KHCJOPOAOM
Merop coxurasug Be
HAeTCs Ui OnpeeseHHs
cepbl H ¢ocdopa).
CywHOCTb MeTOJa COCTOMT B Pa3pylI€HHH OpPTaHHYECKHX Be-
LIECTB COXIKEHHEM B aTMochepe KHCJIOpOaa, pacTBOPEHHH o6pa-

EC
mecTe B aTMocdepe KUCIOPOA2 NpHMe-
opa, 6poma, Hoaa, ¢rTopa,
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40-45um

Puc. 19. Tlpubop ans cxkuranns  Puc. 20. PuabrpoBajbiasi Gymara
B KHCJOpOIE. A5 PUrOTOBJEHHS MTAKETHKA.

3YIOLIHXCST MPOAYKTOB CropaHusl B Morouilalomed MXHAKOCTH H
MOC/IeYIOLLEM ONpPe/Ie/IeHHH 3/IeMEHTOB, HAXOASAIIUXCSA B pacTBope
B BHJE€ HOHOB.

CoxXKeHHe NPOBOAAT B KOHHUECKOH HJM KPYIVIOHZOHHOH Kos6e
BMecTHMOCTBIO 750—1000 M1 H3 TEePMOCTOHKOrO CTeK/Na CO ULIM-
dom. B npobKy koabel BmasHa NJAaTHHOBas MJIH HHXPOMOBasi
nposoJsioka guamerpom 0,7-—0,8 MM, 3aKaHYUBAIOWIASICSA MJATHHO-
BOH MJIH HHXPOMOBOH KOD3HHOUKOH HJIM CNHpasbio (AepKaTesb)
(puc. 19), HaxomsIUMHCS Ha paccTosiHHM 1,5—2cm oT nua
KOJIOBI.

Okono 0,05 r TOHKOM3MEJbUEHHOTO BELIECTBa (TOYHAsi HaBec-
Ka) HacbinalT Ha Kycouek (QuIbTpoOBaNbHOH Oymard (puc.20),
KOTOPYIO 3aBOPAYHBAIOT B BHJEe NAaKeTHKA, OCTaBJAS Y3KYiO IO-
JIOCKY.

[Tpu HccnenoBaHMKM XKHAKOCTH HABECKY IOMEIAIOT B KamluJj-
JSIp, 3amjaBleHHbIH NapaduHOM, HIH B KaMNCyJay — HOJHSTHIEHO-
BYIO, M3 HHTPOIVIEHKH HJH MEeTHJALEMoN03bl. s TpyAHOJeTy-
YHX KHUAKOCTEH BO3MOXHO NpHMeHeHHe NBOHHOTO GyMaXkHOro na-
KeTHKa.

[1pu HccaienoBaHHH Ma3eo(GpasHbIX BELIECTB NMPHMEHSIIOT Kall-
CYJy U3 HUTDPOIUIEHKHM WJW NakeT U3 Bouwiano#d Gymaru. Kancynaw
H KanWwuisipbl 3aBOPAYHBAIOT B MaKeTHK H3 (HALTPOBAJbHOH Oy-
Mar#, ocTaBJfis y3Kylo nosocky. IIpu aHanMse TBepAbiX U Ma3eo-
o6pa3HbIX COeJHHEeHHH, CTOPAIOLLHX CO BCMBIIIKOHA, K HaBeCKe MpH-
6asasiior 3—>5 Mr napacduna. [ToaroropnenHyio npoby nomeniaior
B JepKaTeJb.

B koaby MJsi CKMTaHHS HAJMBAIOT BOAY HJH APYTYIO MOTJIO-
LWAIOYI0 KHAKOCTb U MPOMYCKAIOT B TeyeHHe 3—5 MHH TOK KHC-
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nopona. 3ateM NOJXKHIalOT CBOGOLHBIH KoHel Y3KOH MOJOCKH
pHABTPOBAILHOH Gywarn H HeMeJeHHO MJOTHO 3aKpbiBaeT Koaby
NpOGKO#, CMOYEHHO! BOJIOH; BO BPEMS CKHFAHHS CJAEAYeT MpHAep-
XKHUBAThb N1pOGKY pykoi. [10 OKOHUaHHH cKuraHusi KOJAGY OCTaBJsA-
10T Ha 30—60 MHH TIpH NMepHOAMYECKOM MepeMeUINBaHUH, rocae
4ero NpOBOAST ONpeleseHHe TeM WM HHbIM METOJOM, MOJXOAS-
1IHM /151 JAaHHOTO 3JeMEeHTa.
[NTapasnjeabHo MPOBOAAT KOHTPOJBHBIHA OIlbIT.

Mpumeyanune. Tlpu pabore co6moaath OCTOPOKHOCTb (HALEeTh 3aLLHT-
Hbl€ OUKH, KOJIGY NOMECTHTb B MPEJOXPAHHTENbHBIH Uex0J, YCTAHOBHTb 3ALMHUTHBIH
skpan). Koaba mia cxHrasus JOJKHA GblThb TIATebHO BHIMBITA H CBOGOAHA
OT CJI€lI0B OPIraHHYECKHX BEUIECTB H p&CTBOpHTCI]Cﬁ.

Onpepenenne xJopa u Gpoma

Tounylo HaBecKy BeuIeCTBAa, YKa3aHHYI0 B 4acTHOH craTbe,

CHKUTAOT, KAK ONMUCAHO BEIIE HCHOAL3YVE B KaueCcTBe MOIVIQUIAIC-

CHUraioT, KaK ONHCaH BHIIIIE, HCNOJL3YS B KauecTBe [IONIOLIAI0
wei xuakoctu 20 ma 6 % pacrBopa mepekucH sBogopoaa. CTeHku
KoJGbl M jepxKaTenb o6pa3una o6mbialoT 40 MJ BOjbl, NpHGas-
asor 5 kaneab 0,1 9% cnuproBore pactBopa GpOMGEHOJIOBOTO
CHHEro # HéHTpaﬂPi3y'i0| TO KamisiMm pacTBOPOM €AKOr0 HaTpa
(0,1 moab/s) MO mepexoma KenTOH OKpackH B CHHIOW. 3aTem
npubapasior 1 ma 0,3% pacrBopa a30THOH KHMCJOTHI, 5 Kamnenb
‘pactBopa pHdeHHIKap6a3oHa M THTPYIOT pPacTBOPOM HHTpaTa
okucho#t prytu (0,01 moab/a) po nepexoja KeaATOH OKpacKu
B CBeTJ/10-(DHOJIETOBYIO.

1 mMa pacrsopa nurpaTta okHcHOH pryTH (0,01 Moab/a) coot-
serctByeT 0,0007090 r xsopa uau 0,001598 r Gpoma.

Onpenenenue iona

TouHylo HaBecKy BeIeCTBAa, YKa3aHHYI0 B YacTHOH cCTaTbe,
CXKHraloT, KaK OMHCAHO Bbllle, MOrJOLIAs MPOAYKTbI CXKHTaHHSA
10 M1 pactBopa enkoro Hatpa (0,2 mosb/a). Llnud u nepxarenn
o6mbiBatoT 25 Ma 109 pacrBopa anerarta xajusi B JeJAHOH YKCyC-
HOM KHCJI0TE, K KOTOPOMY TPeABapHTE/bHO NpHbaBasioT 15 Kanenb
6poma, 3aTeM MpoGKy ¢ AepiKaTejeM M CTEHKH KOJObl THlaTelbHO
otmbiatoT 40 M BOABI, IPHGABASIOT MO KaiisgM 85% MypaBbH-
HYIO KHCJIOTY 11O oGecuBeYHBAHHS PACTBOPA, 20 MJ pactBOpa cep-
Hoi#t kucsots (0,05 mosb/a), 0,5 r Hoguaa Kaaus u BbI/IEPKHBAIOT
B TEMHOM MECTE€ B TeuUeHHe O MHH. Bmuc./mum West HOJI THTPYIOT -
pactBopoM THOocyabdata Hatpus (0,1 moab/an) (MHAMKATOp —
Kpaxmads).

| Ma pactBopa THocyabbara natpus (0,1 Moab/J1) COOTBETCT-
Byer 0,002116 r #iona.
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Onpenenenne ¢ropa

Tounylc naBecKy BellecTBa, YKasaHHYI0 B 4acTHOH CTaTbe,
CXWUTalOT, KaK OIMCAHO BbllIe, MOTJIOLIAsl NPOLYKTHI CHKHIAHHSA
15 ma Boabl. T1po6Ky, neprxaresib 06pasya H CTEHKH KOJI6bl O6MbI-
BaoT 40 M BOAB M B K06y BHOocAT 0,6 M pacTBOpa anusapH-
Hosoro kpachoro C. [lpu6aBasiloT 1Mo KamjisiM pacTBOpP €IKOTO
watpa (0,1 Moab/J) 10 KpacHO-Ma/JHHOBOIO OKpAIUMBAHHA H
sarem 2—3 kanau 1,59 pacTBopa a3oTHOH KHCJOTH J0 nepe-
X0lla OKpauluBaHHsi B Xxeatoe, 3,5 ma OydepHoro pacrsopa
pH 3,0 (cm. npuMeuanue) u THTPYIOT PacTBOPOM HHTpaTa TOPHS
(0,005 monb/1) KO poO30BOH OKpACKH.

I mn pactBopa Hutpara topusi (0,005 Mosb/a) cooTBercT-
syer 0,000380 r ¢ropa.

Has o6nerueHHst yCTaHOBJEHHS! NMEPeX0ia OKPACKH HHAHKATO-
pa PeKOMEHAYETCsl NpOBeJleHHe NpPeABaPHTeNbHOrO THTPOBAHHS C
H3BECTHOH HaBeckoil ¢TopHaa HaTpHA.

flpumeuvanue Bybdepust pacrsop pH 3,0: pacrsopsior 2,0r moto-
XNOPYKCYCHOH KHCAOTH B 20 MA1 BOABI M HEHTPAH3YIOT PACTBOPOM €JKOTO HaTpa
(1 Moab/) 10 cnabo-pososoi okpacku no denoadTanensy. 3arem npu6aBasiioT
2,0 1 MOHOXJIOPYKCYCHOW KHC/IOTHI H A0BOAAT 06beM pacTsopa Bogoll 1o 100 mi.

2. TouHyl0 HaBecKy BElIECTBA, YKA3aHHYIO B YACTHOH CTATbe,
CXMUTalOT, KaK OMHCAHO Bbllle, PACTBODP MEPEHOCST B MEPHYIO KOJ-
Gy BMectuMocTbio 100 Ma, npubasisiioT no 25 ma 0,01% pacrsopa
apcenaso-1 u pacrBop uurpara topusi (0,005 Moab/s), HOBOAAT
0GbeM PacTBOpa BOAOH 10 METKH M nepemewrBaiot. Yepes 30 muH
H3MepsIOT ONTHYECKYIO IUIOTHOCTb MOJIYYEHHOrO pacTBopa MpH
AjnHe BoJiHbl 580 HM. Coaepxanue ¢ropa HaxXoOAST MO Kaau6po-
BOYHOMY rpaduky.

Moctpoenne kanu6posounoro rpaduka. B mepubie Koa6n BMe-
crumoctbio 100 M1 BHocar 4,0; 5,0; 6,0, 7,0 u 8,0 ma crau-
AapTHOro pacTBopa (TOpa W jaajee MOCTYNalT, KaK yKasaHo
BbIIlle, HAYHHAs CO CJIOB «... npubasasiior no 25 mia». HMamepe-
HHE ONTHYECKOH MJIOTHOCTH NPOU3BOAAT He menee 3 pa3. CrtposT
KaJuOPOBOUHBIH rpaduK, OTKIAAbIBasi MO OCH a6CLHCC KOJHYECTBO
MHKpPOrpamMMoB (pTopa, a MO OCH OPAMHAT — CpeNHHE 3HauYeHHs
ONITHYECKOH MJIOTHOCTH. .

ITpumeyanne Ilpurorosienne cTanpaprHoro pactsopa ¢ropa: 0,0552 r
(trounas nasecka) ¢rTopHAa HATPHSL PACTBOPAIOT B BOJAE B MEPHOH KOIG6e BMeC-
THMOCTbIO 250 M H JOBOAST 00LEM PacTBOPA BOAOH 10 METKH.5 Ma 3TOro pac-

TBOPa Pa3sBOAAT BOAOH B MEPHOH KOJIGE BMECTHMOCTBIO 50 MJ 10 MeTkH. | Ma
N0JlyUeHHOro pactpopa cogepxHT 10 MKr ¢rop-HoHa.
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Onpeneaenne cepwi

Tounylo HaBecKy BelleCTBA, YKa3aHHYI B 4YaCTHOH CTaTbe,
CXKHTraloT, Kak OIMHCAHO BbILIE, HCNOJb3ys B KauecTBe MOIJOLIA-
fomeil Kuakoctu 15 ma 6% pactsopa nepekucu Bogopona. Jlep-
karesib 00pasua M CTEHKH OGMbIBAlOT 20 MJ BOAK W BbIApH-
BAiOT COJEpKHMOE KOOl 10 4—5 mi. K oxsa)kAeHHOMY pacT-
BODY NpPHOABASIOT 2 MJ PasBeJEHHOH YKCYCHOH KHCIOTH, 20 Ma
95% cnupTa M THUTPYIOT pacTBOpoM HHTpaTa Gapus (0,01 Mosb/a)
0 nepexoja JKeJTO-3€JEHOH OKpackd B PO30BYI0 CO CMELIaH-
HBIM HHAMKaTtopoM (no 2 kannu 0,02 9% BomHOro pacrsopa Me-
THJI€HOBOTO cunero H 0,29 pacrBopa TopoHa).

| ma pactBopa HuTparta 6apus (0,01 Moab/n) COOTBETCTBYeT
0,0003206 r cepsl.

Onpeneaenne docdopa

Tounyio HaBecky BeulecTBa, yKa3aHHYIO B YaCTHOH CTaThbe,
CXKMralT, KaK OMHCAHO BbIllle, HCMOJb3Ysl B KauecTBe MOIJOLLal0-
wel xuakoctu 10 ma pactBopa cepuoli kucaothl (0,1 %oan/a).
PacTBop BbiNapHBAOT 0 MOSIBJIEHHS MAapOB CEPHHCTOrO aHIHAPH-
[1a ¥ NEePeHOCAT KOJIMYECTBEHHO B MEPHYIO K0JI6Yy BMEeCTHMOCTBIO
100 ma.

Pacteop HedTpaJM3ylOT HachlllleHHbIM PacTBOPOM KapGoHaTa
HaTpusi no ¢enondranenHy Ao po3oBoil okpackd. [Ipubasasior
5 M1 cMecH paBHBIX 06beMoB 509 pactBopa Moau61aTa aMMOHHS
H KOHLEHTPHPOBAHHOH CEPHOH KHCJOTbI, NepeMelIHBAIOT H OCTaB-
NS0T Ha 5 MUH. 3aTeM npu6aBAAT 2 MJ PAacTBOPA BOCCTAHOBHTEJS
u uepes 10 mun — 20 ma 40% pacrsopa auerara HaTpus. O6bem
pacTBopa AOBOJAAT BOAOH N0 METKH, NepeMellUBalOT ¥ H3MepsIoT
ONITHYECKYIO MJIOTHOCTH MOJIyYEHHOro pacTBopa mpu 750 HM.

Coaep:xkanue docdopa HaXoAAT N0 KANHOPOBOUHOMY rpaduKy.

Moctpoenne kaanGpoBounoro rpaduka. B Mepuble KouGbl
BMecTuMocThio 100 ma BHocsit 5,0; 6,0; 7,0; 8,0; 9,0; 10,0 ma
CTaHAapTHOro pactsopa (ocdopa u fajiee NOCTyNawT, KaK yKasa-
HO BbllIe, HayHHasA co caoB: «[IpH6aBAsiOT 5 MJ CMeCH paBHBIX
o6bemoB 50% pactBopa MosaubraTa aMMOHHMSA...»

CrpoaT Kanu6poBOuHblf TpaduK, OTKIALLIBAS MO OCH OPIHHAT
COOTBETCTBYIOUIHE 3HAUECHUA ONTHYECKOH IJIOTHOCTH.

Mpumeuannsa 1. [lpurotoaenne crauaapTHoro pacreopa docgopa:
0,0440 r (TouHasm HaBecKa) OXHO3aMeLIeHHOTO ¢ocdara Kaaus pacTBOPAIOT B
BOJE B MEDHOH KOJIGe BMECTHMOCTbIO 100 MJ M 10BOXAT O6BEM PacTBOpa BOOH
20 metku. 10 Mn 2TOrO pacTEOpa NEPEeHoCAT B MCPHYIO R0y BMECIHMUCIbIL 50 Mul
H NOBOAAT 0GbeM PacTBOPA BOAOH A0 METKH. | M mosyd4eHHOro pacrsopa coaep-
xKHT 20 MKr docdopa.

2. TlpuroTossenne pactBopa BoccTaHoBUTenst: 10 r metoaa H 6 © Ge3BOLHONO
Cy/Jb(HTA HATPHS PacTBOPSIIOT B MEPHOH Koj6e BMecTHMOCTbIO 500 MJ H AOBOLSIT
06'beM PAcTBOpPa BOAOH 0 METKH.
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KOMMNJIEKCOHOMETPHYECKOE THTPOBAHHE

Komn/eKcoHoMeTpHUecKoe THTPOBaHHE OCHOBAHO HA DeakLUHH
KOMIJIEKCOOOPA30BaHUS KATHOHOB METAJIOB C KOMIIJIEKCOHAMH —
aMHHONOJHKapOOHOBLIMH KHCJIOTaMH H HX coasMu. O6pasyiolxe-
Csl KOMIJIEKCHBIE COeJHHeHHSi Ha3blBalOT KOMIJIEKCOHATaMH.

M3 n3BecTHBIX B HacTOsIILee BpeMsl KOMILIEKCOHOB HaHGoOJIblIee
npUMeHeHHe /15 KOMIJIEeKCOHOMeTPHUECKOro THTPOBAHHA MOJYUH-
Ja JHHATPHEeBad COJb 3THJEHIAHAMHHTETPAayKCYCHOH KHCJOTHI,
BCTpeYaLlascss B JUTepPaType MOJA Ha3BaHHSIMH: TpPHJOH b,
kommiekcon 111, xenarton III u ap. Tpunon b obpasyer c karuo-
HaMH pa3JHMYHbIX METAJJIOB B CTEXHOMETPHYECKOM OTHOLIEHHH
(1:1) ycrofiuuBbpie ¥ XOPOINO DACTBODUMEIE B BOJIE KOMIJIEKCOHATH!
H HCNOJb3yeTcss JJIS1 KOJHYECTBEHHOrO OIllpefe/eHHsi KaJblHs,
MarHusi, IMHKA, BHCMYyTa, CBHHLA H aJIIOMHHHS B JIEKaPCTBEHHBIX
npenaparax.

WHaukaTopel, npuMeHsieMble ISl BH3yaJ/IbHOTO ONpejeseHHs,
Ha3bIBAIOTCS MeTaJJIoOHHAHKaTopaMi. OHH SBJSIOTCSI OpraHuye-
CKHMH KPacCHTeJsIMH ¥ 06/1aflaloT CMOCOOHOCThIO H3MEHATb OKpac-
Ky TpH 06pa30BaHHHM KOMILIEKCHBIX COeJHHEHHH ¢ KaTHOHaMH
MeTasioB. MeTanI0HHAHKATOPbl Jifl KOMIJIEKCOHOMETPHH MOAGH-
paloTcsl Tak, 4YTo6bl HX B3aUMOLEHCTBHE C KATHOHAMH oOlpelens-
eMbIX MeTaJJIoB GblJIO 06PaTHMBIM M. yCTOHYHBOCTb COOTBETCTBYIO-
IUX KOMILJIEKCOB 6blla 3aMeTHO MeHblle YCTOHYHBOCTH KOMILIEK-
COHaTOB, 06Pa3yIOIHXCA B Mpollecce THTPOBAHHUSA.

[Ipsimoe TuTpOoBaHHe pacTBOpamMH TpHJIOHA B nmpoBoudATr cieny-
OIHM 00pa3oM: K aHaJH3HpyeMOMY pactBopy npubasasiior Oy-
¢depublt pacrBop, HMelouuii Heob6xoaumoe 3HaueHue pH, u He-
60J/1blIIce KOMUECTBO MeTaJJIOHHAMKaTopa. B Touke 3kBHBaJjeHT-
HOCTH OKpacKa pacTBOpa H3MeHsleTCs OT OKPacKH CBOGOLHOTO
MeTa/UIOHHAHKaTOpa KO OKPACKH, CBOMCTBEHHOH €ro KOMMJEKCY
¢ KaTHOHOM THTpaHTa.

Ilpu o6paTHOM THTpOBaHHH U36GBLITOK TPHJIOHA . B, He Berynus-
IA# B COeAMHEHHe C onpeje/sieMblM KaTHOHOM, OTTHTPOBBIBAIOT
npH OnpejejeHHOM 3Ha4eHHH PH H B NMPHCYTCTBHH COOTBETCTBY-
OLIEero MeTaNJOHHAMKATOPA PacTBOPAaMHM COJieH LIHHKA, MarHHs,
CBHHIIA M AD.

MeToanka onpemeseHUs] KAaTHOHOB

Amomunnii: Tounylo HaBecKy mnpenapata (COOTBETCTBYIOULYIO
0,02—0,03 r anOMHUHHSI) PacTBOPSIOT B 2 MJ pacTBOPa XJOPHCTO-
BOLOpOAHOH KucjoTH (1 Moab/s) u 50 ma Bomwt. [lpubasasior
50 ma pacrBopa Tpuaona B (0,05 Moab/a) u HeHTpaausyioT
pacTBopoM eakoro HaTtpa (l MoJb/J) 1O METHIOBOMY KpacHOMY.
Harpesaloor pacTBop A0 KHIEHHS] W BbAEPKHBAIOT HA KHOAILEH
BoAsiHOK 6aHe B Teuenne 10 MHH, oxJa)KAawowT, npubaBAAIOT
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0,05 r MHAMKATOPHO!N CMECH KCHJIEHOBOTO OPaHXEBOTo, 5 I rekca-
METHJIEHTETPAMHH M THTPYIOT H36bITOK TpHjaoHa B pacrsopom
Hutpata cBuHua {(0.05 moab/a) xo po3oBo-dHONIETOBOro OKpa-
LHIKBAHHA.

'l ma pactBopa TpuaoHa B (0,05 moab/.) COOTBETCTBYET
0,001349 r amoMHHHA.

Bucmyr. Tounylo naBecky npemapara (COOTBETCTBYIOLLYIO
0,1—0,2 r BHCMyTa) pacTBOPAIOT, KaK YyKa3aHO B 4YacTHOM
crartbe. [Ipubasasior 50 ma Boabl u posoasr pH no 1,0—2,0, no-
GaBasisi M0 KamjsAM pasBeleHHYIO a30THYIO KHCJIOTY HJIH PacTBOp
ammuaka. [Ipu6Gasasior 0,05 r HHAMKATOPHOH# CMECH KCHJIEHOJO-
BOTO OpaHXXEBOTO0 H Me/IEHHO THTPYOT pacTBOPOM TpHJOHa B
(0,05 Monp/n) KO KeATOro OKpaIIMBaHHA.

| ma pactBopa tpuaosa B (0,05 moab/n) cooTBeTcTBYET
0,01045 r Bucmyra.

Kanbunii. Tounyio HaBecky mpenapata (COOTBETCTBYIOLLYIO
0,04—0,05 r KanbuHs) pacTBOPSIOT, KAK YKa3aHO B YaCTHOMN
cTaTbe, B BOJE WJH Da3sBeJE€HHOH XJOPHCTOBOLOPOJHOH KHCJOTe
H Jajiee MPOBOJSIT ONpeJesieHHe MO OXHOMY H3 TPHBEIEHHBIX
cnoco6oB. )

1. Nosoasat o6bem pactBopa Bogo#t ao 100 MJ u TUTpYyIOT
pactBopoM TpuaoHa B (0,05 mosan/n). B xouue rturpoBanus
npu6asasiot 4 ma 30% pacrBopa exkoro HaTpa, 3 MaA pacTBopa
KaJbKOHKaPGOHOBOH KHCJIOTHI, MOSIBJAAETCH PO30BOE OKpalluBa-
HHe; MPOAOJKAKT THTPOBAHHE 0 NMEPEXOAa OKPACKH B HHTEHCHB-
HO CHHHH IBeT.

2. loBoasAiT o6beM pacTBopa Boao# A0 50 MJ, NpuGaBASIOT
10 mn 6ycepHoro pacteopa ¢ pH 9,5—10,0; 0,1 r uHAMKaTOpHOI
CMECH MJH 7 Kanelb PacTBOPa WHIMKATOPA XPOMOBOTO TEMHO-
CHHEro M THTPYIOT pacTtBopom Tpuiosa B (0,05 Moab/a) no
CHHe-(HOJIETOBOrO OKpAaLIUBAHHUSA.

1 ma pacrsopa tpusioHa B (0,05 Mmoab/a1) cooTBercTBYeT
0,002004 r kaabLHus.

Ceunen. TouHyio HaBecKy mpenapata (COOTBETCTBYIOILYIO
0,1—0,2 r cBHHUA) pacTBOPSIOT, KAK yKa3aHO B YaCTHOH cTaTbe.
[Mpu6asasior 50 mMa Boabl, 0,05 © HHAWKATOPHON CMECH KCHJEHO-
JIOBOTO OpAHXeBOro, 5 T reKcaMeTHJEHTETPAaMHHA H THTpPYIOT
pacrsopoM Tpujaora b (0,05 mosb/s1) A0 XKeaATOro OKpaliMBaHHA.

1 Ma pacrBopa TpuioHa B (0,05 mosab/n) cooTBeTcTByeT
0,01035 r cBuHLA.

Maraafi. Tounyio HaBeCKy npenapata (COOTBETCTBYIOLLYIO
0,02—0,03 r wmardus) pacTBOPAIOT, KaK YKa3aHO B YacCTHOH
cratee. [lpu6asasior 50 Ma Boaw, 10 mMa 6ydepHoro pacrsopa
c pll 9,6—10,0; 0,1 r HHAMKaTOPHOR cMecH uaKW 7 Kanejb pacTBO-
pa HHIHKaTOpa 3pHoXpoma uepHoro T M THTPYIOT PacTBOPOM TpPH-
aona B (0,05 Moaib/J1) 10 CHHEro oKpalMBaHHS.

1 ma pacteopa TpuiaoHa B (0,05 moab/n) cooTBeTCTBYET
0,001215 r maruus.
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Luuk. Tounylo HaBecky npenapara (coorBercTByiouyio 0,06—
0,08 r uuMHKa) pacTBOPAT, KaK yKa3aHO B YacTHOH craTbe.
HpnﬁaBJImOT 50 M BOllbl 005 r mumKaTopHou CMeCH KCHJEHO-

pacTBOPOM TPHJIOHA B (0,05 MOJIb/J'l) JI0 KEJTOr0 OKpallWBaHHA.
1 ma pacreopa Tpuiona B (0,05 Moab/J) COOTBETCTBYeT
0,003268 r uuHKa.

HHAHKATOPDI K CTATBE
«KOMNJEKCOHOMETPHUYECKOE TUHTPOBAHHE»

NPHIAOXEHHE I

Kaabkonkap6oHoBasa Kucaora
3-Oxkcu-4- (2-okcu-4-cyando-1-HadThia30)-2-HadToHHAs KHCIOTA
(4. 1. a.)
Cz\HMNQO'/S Mwm. 438,41
TeMHO-KOpHUHEBbIH NOPOWIOK ¢ (PHOJIETOBLIM OTTEHKOM, MpaK-
THYECKH HEPaCcTBOPUM B BOJE, PACTBOPUM B 50% aueToxe, CIHpTe,

NerXs DACTBODHM B DACTBODRaX enxkux wenguei. B menouuoil cne-
JIETKC pacTBOPHM B pacTsopax eAKHX uleg IENCoUHCH ¢pe

ne (pH > 12,0) umeer roay6yio oKpacKy, a ero KOMIJEKChl C
KaJbllUeM B T€X Xe YCI0BHAX — KpacHOBaTo-cHpeHeBylw. [lepexon
OKPacKH TNpPH MNPsIMOM THTPOBAHHH OT KPacHOBATO-CHPEHEBOH K
rony6o#.

HupnkaroprHan cmecn. 0,1 r uaukaropa v 10 r HaTpus cyab-
¢ata 6e3BOLHOrO pacTHpPAIOT B CTYMKE H NEPEMELIHBAIOT.

Pacteop wunamkartopa. 0,025 r uHAMKaTOpa pacTBOPSIIOT B
100 ma 509 cnupra wiau aueroHa.

Cpok rogHocTd 2 mec.

Ha 100 ma turpyemoil xuakoctu 6epyt 0,1 r uHAMKATOpHOH
CMecH MJH 3 MJ pacTBOpa MHAMKATOpA.

XpomoBbiii TeMHOCHHUN (KHCAOTHBH XpomMm
TEMHO-CHHHK)
2-(5-Xnop-2-okcudenuan) -a3o-1,8-nHokcHHad TannH-3,6- 1MCyabdO-
KHCJAOTHl QMHATPHEBasi cosb (4.4.8)

C]ﬁHgClNzNHQOgSQ M.M. 518,82

OpHOPOAHBIH NOPOLIOK TEMHO-KODHUHeBOro usera. B menoy-
Ho#t cpeme (pH 9,5—10,0) umeer cHHe-QHOJETOBYIO OKpacky, a
€ro KOMIUIEKCH C KaJsibliHeM, MarHHeM H LIHHKOM B TeX e YCJo-
BHSIX BHLUHEBO-KPAaCHOIO LBETA.

[Tepexon oKpackH npu mpsiMOM THTPOBAHHH OT BHIUIHEBO-Kpac-
HOH K cHHe-(HOJIeTOBOH.
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Hnpukatopnas cmece. 0,25 r unaukaTtopa u 25 r HaTPHS XJO-
puia (x. 4.) PacTHPAIOT B CTyNKe W MePeMelIuBaioT.
Pacmop unnnxampa. 0, 5 r HH}IHKaTOpa paCTBomeT B 10 Ma

06'beM pacTtBopa a0 100 MJI 95% CIHPTOM.

Cpok rozHocTH 1 mec.

Ha 50 man tutpyemoit xuakoctu 6Gepyt okoao 0,1 r uHauka-
TOPHOH CcMeCcH WJIH 7 Kanesb pacTBOpa HHAMKATOpA.

dpuoxpom uepubiit T (npoTpaBHoOi# vepun i 1)
1-(1-Okcu-2-HadTHAa30) -6-HUTPO-2-HadTOI-4-CYIbDOKH COThE
HaTpHeBas coab (u.1.a.)

C20H12N3N807S Mwm. 461,39

OnHOPOAHBIH MOPOLIOK TEMHO-KOpHUHEBOro uBeTa. Maso pac-
TBopuM B BoAe. B menouno#t cpeme (pH 9,5—10,0) nmeer cunioio
OKDACKy, a €ero KOMIJIeKChl C KaJblHeM, MarHHeM H LHHKOM B
TeX Xe YCJAOBHAX KPAaCHO-(HONETOBOrO lBETA.

Hepexon OKPaCKH TpH NPSAMOM THTPOBAHHH OT KpacHO-duoJe-
TOBOH K cHHeH.

l/al,uxaTopHaﬂ cmechb. 0,25 r uHaMKatopa U 25 T HaTpPHUs XJO-
pHAa (X. Y4.) pacTHpaiOT B CTylKe W MepeMEeUiHBaOT.

Pacreop uupukartopa. 0,25 r ungukatopa # 2,25 r THAPOKCH-
JIaMHHA THAPOXJODPHAA PAcTBOPAIOT B 50 MJ MeTHJIOBOTrO CHHpTA.

Cpok rogHocTH 15 aHed.

Ha 50 ma TuTpyemo# )unkoctu 6epyT okoJo 0, 1 I HHIAHKATOP-
HOH cMecH MJIM 7 KamleJb pPacTBOpa HHAHKATOPA.

Kcu.neno.nonuﬁ OpaHXeBH

3,3"-Buc- [N, N'-nu- (Kap6OKCHMETHII) — aMHHOMETHJ| — o0- —
KpesoJcyabhodTajerHa TeTpaHaTpHeBas cogb (4.4.a.)
C31H23N2N340135 M.m. 760,58

KpacHo-kopHUHeBbI# GeCTSUIHN KPUCTAJIHUECKHH MOPOILLIOK,
JIETKO pacTBOPHM B BOJE, pa3BeaeHHbIX KHCJIOTaX; HepaCTBOpHM
B cnMpTe H 3dHpe; B CHJbHOKHC/IBIX pacTBOpPax HMeeT PO30BYIO
oKpacKy, mepexoasaumyio npi pH > 2,0 B XeaTyn; B ILeJOYHOH
cpene (pH > 6,0) oxpatied B KpacHO-()HOJIETOBbIH IIBeT.

[lepexon okpacku npu npsiMOM THUTPOBAHHM OT KPAacCHOH K
KenTon.

Hnaukatopuasa cmechb. 0,1 r wnauxkatopa u 10 r Kanusi HuTpa-
Ta pacTHpalOT B CTYNKe H [lepeMelIHBAIOT.

Pacrpop wunpukaropa. 0,25 r unamxkaro
100 M1 BoawI.

Cpok roanoctd 1 Mmec.

pa pacTBOPAIOT B
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MNPHJAOXEHHE 2
BY®EPHbIA PACTBOP pH 9,5—10,0

54 r ammonus xJopuzna pactsopaloT B 200 ma Boabl, npubas-
asiiot 350 Mo 259 pacTBopa amMMHaka H JOBOASAT 06beM pacTBopa
Bojo# o | o

Cpok rogHocTt 3 Mmec.

HNPHITOXEHHE 3

PACTBOP TPHJIOHA B (0,05 MOJIb/J)
C|0H14N2N3208 . 2H20 M. 372,24

1 ma pacrBopa comepxut 0,01861 r nuHaTpHeBOH cosn 3TH-
aeupuamun-N, N, N!, Nl-TerpaykcycHoil KUCJOTBl NBYXBOAHOH.

Mpurorosaenne. 18,8 r rpurona B (I'OCT 10652—73) pac-
TBOPAIOT B BOJAe, AOBOAAT 0OOGbeM pacTtBopa BoaoH 1o | a
H GUABTPYIOT. ‘

Ycranoska turpa. Okoso 3,27 r (TouHas HaBeckKa) MeraJi-
auyeckoro uuHka (FOCT 3640—79, mapku LIB uaun 110) pactso-
psaoT B 40 mMJa pa3BeneHHOH cepHOH KHC/JIOTHL B MepHOH KoJjbe
BMECTHMOCTbIO | /1 H MO pacTBOPEHHH AOBOAAT 06beM pacrBopa
BOJOH O METKH. -

TouHo oTMepuBalOT H3 6IOpeTKH 25 MJ NPHUTOTOBJEHHOTO
pacTBopa UHMHKa, npH6aBiasior 5 MJa  OydepHoro pacreopa
pH 9,56—10,0, okoso 0,1 r UHAUKATOPHOR CMECH 3PHOXPOMA UepHO-
ro T, 70 ma Boabl, mnepeMelIHBAOT H THTPYIOT PacCTBOPOM
(0,05 moab/sn) Tpuiona B (oT ¢HONETOBOrOo [0 SIPKO-CHHErO
OKpalllHBaHHS).

TTonpaBounbli KO3 duuKHeHT (C yueTOM pa3BeJeHHsI) BBIUHC-
JFI0T N0 NepBOMy cnocoby:

25-a
K= 1000-0,003269-V °
HUTPUTOMETPHUSA

Hurputomerpus — metol 06b€MHOro aHaau3a, NPH KOTOPOM B
KauecTBe peakTHBA [Jsi THUTPOBAHHS HCMOJb3yeTcs pacTBOp
HHTPHTa HATpPHA.

anMeHﬂeTCH JJil KOJIHYEeCTBEHHOTO ONMpeae/I€eHHA COGlIPIHeHPII:I,

' comep:KaluX MePpBHYHYIO HJIH BTOPHUHYIO apPOMATHYECKYI0O aMHHO-
rpynmy, IJisi OnpejleleHHs THJPa3HioB, a TaKXKe apoMaTHYeCKHX
HHTPOCOEIHHEeHUH nocJ/e NpeJBapHTE]bHOTO BOCCTAHOBJIEHHS HUT-
pOTPYMNbL 0 aMHHOTPYNIIHI.

Mertoauka onpepenenusi. TouHylo Mmaccy mpenaparta (OKoJO
0,001 r/moab) pacreopsiior B cMecH 10 ma Boasl ¥ 10 Ma pasae-
JNIeHHOH XJIOPHCTOBOJOPOAHOH KHCJAOTHL. [IpubaBasiioT BOAH [0
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obuwero o6beMa 80 MJ, 1 r GpoMHAA KajHA M NPH MOCTOSHHOM
NEPEMEIIHBAHAH THTPYIOT pacTBOpom HHTpHTa HaTpus (0,1 moab/a),
npubaBJsisi €ro B Hauajle CO CKOPOCTLIO 2 MJI B MHHYTY, a B KOHIe
THTpoBaHHA (3a 0,5 M1 10 3KBHBaseHTHOro KosmuecTBa) no 0,05 mu
uyepe3 | muh.

TutpoBanne NpoBOAAT, MOAJEPKHBAs TEMINepPaTypy pacTBOpa
15-—20°C, oHaKO B HEKOTOPBIX CJYYafiX TPeGYETCH OXJaXKAeHHe
no 0—5°C.

Touky 35KBHBAJIEHTHOCTH ONpeE AT 3JeKTPOMETPHUECKHMH
MeToJaMH (NOTEHUHOMETPHUYECKOe THUTPOBAHHE, TUTPOBAHHE <O
MOJIHOTO MPeKpalleHHsi TOKa») HJH C NOMOLIbIO BHYTPEHHHX HHAH-
KaropoB H BHELIHEro HHAMKaTOpa (HoaKpaxMmanbHas Gymara).

fIpH NOTEeHUMOMETPHYECKOM THTPOBAHMHM B KAauecTBE HHAHKA-
TOPHOTO 3JIEKTPOJa MPUMEHSIOT MJIATHHOBBIA 3JEKTPOX, 3JEKTPO-
JIOM CPAaBHEHHS CJYXKHUT XJOpcepeGpsiHblii UM HACHIIEHHBIH KaJo-

- MeJIbHBIH 3J1€KTpoL. -

TuTpoBanve MeTONOM «4O NOMHOrO NMpeKpalleHHss ToKa»
NpOBOASAT B COOTBETCTBHH ¢ 0OWeH CTaTbell «NIEKTPOMeTpHue-
CKHE MeTobl THTpOBaHus»'. TIpH MCNONB3OBAHHH MONHQHIHPO-
BAHHOH CXeMbl Ha 3JIEKTPOJbl HAK/aJblBAIOT Pa3HOCTb MOTEHIHA-
JoB 0,3-—0,4 B.

B xauecTBe BHYTPEHHHX HHAHKATOPOB HCIO0Jb3YIOT Tponeo-
axH 00 (4 xanuu pactBopa), TponeosnH 00 B CMECH C METHJEHO-
BbIM CHHHM (4 kamau pacrBopa tponeosnna 00 H 2 KamaH pacTBo-
pPa MeTHJ/ICHOBOTO CHHET0) HJH HelTpasbHbli KpacHbli (2 Kamiu
pactBopa B Hauase H 2 Kaluli B KOHLie THTpoBauusi). TutpoBanue
¢ rpomeosndom 00 BeayT HO mepexoaa OKpackH OT KPacHoM K
XKeqaTod, co cmecblo TponeosuHa 00 ¢ METHJEHOBBLIM CHHHM —
OT KpacHO-QHO/IETOBOR K ronyGoi, ¢ HeHTpaJbHBIM KPaCHBIM —
OT KPacHO-¢HoNeTOBOH K cHHed. Brinepxky B KOHIle THTPOBaHHs
C HEHUTPAJIbHBIM KPACHBIM YBEJHYHUBAIOT A0 2 MHH.

TutpoBanne ¢ HomkpaxmasbHoil 6ymaroil BeayT O Tex mop,
NOKa Kamisi THTPYeMOro pacTBopa, B3siTasi uyepe3 | MHH mocJe
npu6aB/eHusl pacTBOPA HHTPHTA HATPUs, He OyJAeT HeMelJeHHO
BLI3bIBATb CHHee OKpawuBawde Ha Gymare. [lapassenbHo mpo-
BOASAT KOHTPOJBHBIA ONBIT. B HEKOTOpbIX Clyuyasx BbIAEPIKKA MO-
XKeT GbiThb yBeJNMYEHa, O 4eM JOJIKHO ObiTh yKa3aHO B YacTHOH
cTaTbe.

KHCJIOTHOE YHCJIO

KHCOTHBIM YHC/IOM HA3bIBAIOT KOJMHYECTBO MHJJIHTPAMMOB
€1KOTO KaJjii, HeoOX0oAUMOe M HEeHTpaJu3aldH CBOGOAHBIX KHC-
JIOT, COLepKAlKXCH B | T HCCAeAyeMOro BellecTBa.

Onpepenenne xucaotHoro uyncaa. Oxono 10 r (Tounas HaBec-
Ka) MacJa, XHpa, BOCKA HJH OKOJIo | T (TOYHAA HaBecKa) CMOJIbI

' Cwm. ¢. 120, n. 2.
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MOMeIaioT B KOGy BMECTHMOCTbIO 250 MJ M pacTBOPAIOT B 50 Mi
cMecH paBHbiX 06beMoB 95% cnuprta H 3dHpa, NpeaBapHTENbHO
HeHTpasH30BaHHON MO (eHoaA(TajJenHy pacTBOPOM eAKOro HaTpa
(0,1 moab/n); eciu HeoOXOAWMO, HArpeBalT ¢ OGPaTHLIM X0J10-
JIHJIBLHHKOM Ha BOAsiHOW OaHe g0 mnoJHoro pactBopenusi. [lpu-
6aBasioT | ma pactBopa deHoadTaleHHA H THTPYIOT NPH NOCTOSAH-
HOM TIOMELIMBAHUM pacTBopoM eiakoro Hatpa (0,1 moub/a) go
NOSIBJICHUsI PO30BOrO OKpallMBaHHsl, He HCUe3alollero B TeueHHe
30 c. [as BewectBa ¢ HeGOJNbUIMM KHCJAOTHBIM 4HcjaoM (1o 1)
THTPOBaHHE TPOBOASAT U3 MHKPOGIOPETKH.
KucnorHoe uncao (K.) Boiuncasiior no dopmyse:

a-5,61

K, = —5

rie a — KOJHYECTBO MHJJIMJIHTPOB pacTBOpa €AKOro Hatpa
(0,1 mosb/a), u3pacxogoBaHHOE Ha THTPOBaHHe; 6 — HaBecKa
BellecTBa B rpaMmax; 5,61 — KO/JHUECTBO MH/UIHTPaMMOB €IKOro
KasH, cooTBeTcTBYIomee | My pactBopa eakoro Hartpa (0,1 moab/x).

YHUCJI0O OMDBIJIEHHUSA

UncioM OMBIIEHHST Ha3blBAlOT KOJHUEPEBO MHJIJIMTPAMMOB
e/IKOT0 KaJiH, HeOGXONHMOe [IJsi HeATpa/H3alUHH CBOGOAHBIX KHC-
JOT W KHCJOT, 06pa3yolinxca MPH MOJHOM THAPOJH3e CJOXKHBIX
30HpOB, COAepKAIIUXCS B | T HCCIeyeMOro BellecTBa.

Onpeneaexue uncaa omsigennsi. Okoso 2 r BeulecTBa (To4Had
HaBecKa) MoMeIlalT B K06y BMecTHMocThi0 200 MJ, npu6apasioT
25 MJ cnupToBOrO pactsopa eiakoro kaau (0,5 moab/a), mpu-
COeMHSIIOT K Ko0J6e O6GpAaTHbIH XOJOAWJIbHHK, MOTPYXKAWT ee B
KUTISILLYIO BOASIHYIO GaHIO M HarpeBaloT B TedeHHe 1 4, peryJsspHo
nepeMellMBasi MyTeM BpalleHHs.

[Mpy uCCAeZOBAHMH TPYIHO OMBIIAIOMIKXCA BellecTB Npubas-
asioT 5—10 MJ Kcujona W HarpeBaioT Gojee NMPOLOJIKHTEIbHOE
BpeMsi, COTVIaCHO YKa3aHHSM B YacCTHBIX CTATbsX.

[TapannenbHo HarpeBaioT 25 MJ COHPTOBOTO pacTBOpPa €IKOFrO
kaau (0,5 moab/n). O6a pacTBOopa TOTHaC XKe MOCJe MpeKpalle-
HHSl HarpeBaHHsi pa36aBjsioT 25 MJ CBEXENDOKHNSYEHHOH rops-
yeil BOAbl, npuGasasiior o 1 ma pacTBopa ¢eHoJ(TaseHHa H
THTPYIOT PACTBOPOM XJOPHUCTOBOAOPOAHOH KHcoTh (0,5 mMosb/a)
N0 06eclBeYHBaHH.

H3 KosnnuecTBa MUJIHJIHTPOB pacmopa XJIOPHCTOBOLODPOAHON
kucaoTst (0,5 MOJb/s), H3PACXOAOBAHHOTO B KOHTPOJIBHOM OTIBITE,
BBIYHTAIOT KOJMUYECTBO MHJIJTHIKHTPOB PAcTBOPA XJOPHCTOBOAODON-
Ho# kucaotel (0,5 Mosb/J), H3PacXoAOBaHHOE HAa THTPOBaHHE
uccaenyemoro BemiectBa. [losyueHHas pasHOCTb MpeACTaBAsieT
co60fl  KOJHYECTBO MWUJJHJHTPOB  pacTBOpa €AKOro  Kaju
(0,5 Mosb/a), U3pacXOfOBaHHOE HA HeHTPaJH3aLHMIO CBOGOAHBIX
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KHCJIOT H KHCJIOT, 06pa30BaBUIKXCS MPH MOJHOM THIPOJIH3E CAOXK-
HbIX 3()HPOB BO B3ATOH HaBecke.
Uncno ombinennsi () BolUHCASIOT MO dopMyJe:

y_ (a—6)-2805
- 8

s

rjle a — KOJIHYeCTBO MHJJIHIHTPOB PacTBOPa XJOPHCTOBOAOPOI-
HO#l kucaoThl (0,5 Mosib/n1), M3pacxoaoBaHHOE Ha THTPOBaHHE
B KOHTPOJBLHOM OMNbITE; 6 — KOJIHYECTBO MHJUTHJIHTPOB pacTBOpa
XJIOPHCTOBOAOPOAHOH KHCJIOTH (0,5 MoJb/Ja), M3pacXxomoBaHHOE
Ha THTPOBaHHe HCCJENyeMOTO BellleCTBAa; 8 — HAaBeCkKa BeHlecTBa
B rpamMax; 28,05 — KOJHYECTBO MHJJIMTPAMMOB €[KOTO KaJiH,
cooTBeTcTBYIomlee | Ma pactBopa enkoro kKaau (0,5 moan/ix).

3®HPHOE YHCIO

D}HPHBIM UYHCJIOM Ha3bIBAIOT KOJHMYECTBO MHJJMIPAMMOB eJ-
KOTO KasH, HeoGXOLHMOe A/l HEHTPaJH3allHH KHCIOT, 06pasyio-
IMUXCS [PH rHJPOJHM3€e CJAO0XKHBIX 3(PHpPOB, comepxKauluxcs B 1 r
HCCJIelyeMOro BelllecTBa.

O¢pHpHOE YHCIO ONPEAeNsiOT MO PA3HOCTH MEXAY UYHCJIOM
OMBUICHHS H KHCJOTHBIM YHCJIOM.

AONHOE YHCJIO

HofHbIM 4HCIOM HA3BIBAIOT KOMHYECTBO TPAMMOB Hoja, CBfi-
spiBaeMoe 100 r HccenyeMoro BelecTBa.

Onpenenenne Hoauoro uncaa. TouHyi0 HaBECKY HCCJEAYEMOTO
BellecTBa (CM. MIPHMEYaHHe) MOMEILaloT B CyXylo KOGy ¢ mpuTep-
TOH TMPOGKOH BMECTHMOCTbIO 250—300 M, pacTBOPSIOT B 3 Ma
3¢Hpa Hau xjJopodopma, npubamasioT 20 MJ pacTBopa Hopxa
MoHoxsopuaa (0,1 Moab/ua), 3akpeiBalOT K0/16y MPOGKOH, CMOYEH-
HOl pacTBOpOM HOIWJA KaJHsA, OCTOPOXKHO B36aJTHBAIOT Bpa-
LlaTeJbHbBIM JABHXXEHHEM H BhIEP KHBAIOT B TEMHOM MECTE B Teue-
Hie 1 4. 3ateM npu6aBasiior nociaegoBateabHo 10 M pactsopa
fionuna kaaus, 50 MJ BOAB W THTPYIOT PacTBOPOM THOCYJbdaTa
Hatpus (0,1 MOJ]b/Jl) TpH NMOCTOSTHHOM 3HEPTHUHOM B36a/ITHBAHHH
J0 CBET/IO-3KEJITOH OKPAaCKH, NMocje 4ero MPUGaBJSIOT 3 MJ XJO-
podopma, cuabHo B36aNTEBAIOT, 3aTeM NpHGaBaAsOT | Ma pacTBo-
pa KpaxmaJja H THTPYIOT A0 o6ecuBEeYHBAHUA.

IlapansenbHo NPOBOAST KOHTPOJLHBIA ONBIT.

[Ipu ananuse TBepABLIX KHPOB HaBECKYy PacTBOPSIOT B 6 Mma
sprpa, npuGapasior 20 Ma pacTBopa @oma MOHOXJOPHAA
(0,1 Monn/n) u 25 mat Boapl. [lanbHeiimee onpeaenesie TPOBOAAT,
KaK yKa3aHo BbILIe.

M3 KonmuecTBa MHJUIHIMTPOB pacTBopa THOCYJb(ara HaTpus
(0,1 Monb/A), H3PAaCXOAOBAHHOIO B KOHTPOJLHOM OIBITE, BHIUU-
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TAOT KOJIHYECTBO MHJIIWIHTPOB DacTBOpa THOCYJbdaTa HATPUA
(0,1 moab/n), H3pacxoaoBaHHOe HA THTPOBAHHE HCCJELYEMOro
BellecTBa. [loslyueHHass pas3HOCTb COOTBETCTBYET KOJIHYECTBY
MHJVIHAMTPOB pacreBopa ioaa (0,1 mosb/n), cBA3aHHOMY HaBec-
KOH HcCJIe/lyeMoro BellecTBa.

Wonnoe uucno () Boyucasor no dopmysne:

[ (a — 6)-0,01269-100
8

rie a — KOJHYEeCTBO MHJ/UIMJIHTPOB PACTBOpPA THOCY/bdaTa HaTpus
(0,1 moab/n), U3pacxoJOBaHHOE HA THTPOBAHHE B KOHTPOJILHOM
onbiTe; 6 — KOJHYECTBO MHJJHJIHTPOB PpacTeopa, THocyJbdara
uatpus (0,1 moab/n), u3pacxXomoBaHHOE Ha THTPOBaHHE HccJe-
JyeMOro BeLeCTBA; 8 — HaBeCKa BelllecTBa B rpaMmax.

TpuroToBaenne pacrsopa foxa MoHoxjopuaa (0,1 moan/x).
11,06 r foanna kaaus u 7,10 r ogara Kaiusd NOMEILAIOT B CKIASAH-
Ky C mpHTepTOH Npo6ko#, npu6aBasior 50 M Boabl H 50 MJ KOH-
UEHTPHPOBAHHOH  XJIOPHCTOBOJOPOAHOH  KHCJOTH, 3aKpPHIBAIOT
po6KO# H BCTPAXHBAIOT A0 IOJHOTO PacTBOPeHHs o6pasylolero-
csi IPH ‘peakluH Hoja. PacTBop NepeHOCAT B AeJHTEJNbHYIO BOPOH-
Ky ¥ B36aatnBalor ¢ 10 mMa xjsopodpopma. Ecnn xsaopodopmublii
caofi okpamuBaercss B (HOJETOBBIH I1[BET, TO NPHOABJIAIOT MPH
CHJIbHOM B3GaJThiBaHHH 1O KamisiM 19 pactBop #onata kanus no
obecuBeuynBanusa xaopodopmuoro caosi. Ecan ke xaopodopmHubi
cioft ocraercst GecuBeTHHM, TO NMPUGaBIAIOT MO Kanasm 1% pac-
TBOp HOAMIA Kajausl N[O NOfABJEHHSA OGJeNHO-PO30BOH OKpaCKH.
Ilocne orcTauBaHusl BOAHBIA CJOH CJAHBAlOT B MepPHYI Koaly H
JNOBOJAT o6beM pactBopa Bomo#i no 1 a. TlpuroTtoBaenHmit pac-
TBOP AOJIXKEH HMeTb JIHMOHHO-XKeJThfi LBeT.

NPOH3BOJAAT B NMPoOMpPKaX OAMHAKOBOrO CTEK/aa M JHaMerpa MNpH
JIHEBHOM OTpPa>X€HHOM CBeTe Ha MaToBO-GenoM (oHe.

Oxpacka uccaenyemoro o6pasua AOJKHA ObITb BIOJHE HJEH-
THYHA 3TAJOHY HJIH TOJbKO NMPHO/IKHKATHCA K OTMEYCHHOH OKpacke,
He MpeBbilllasi ee 10 HHTEHCHBHOCTH, HO HECKOJIbKO OTJHYAfICh OT
Hee mo TOHy. JKHAKOCTb, KOTOpasi AOJKHA ObITh 6eClBETHOH,
paccMaTpHBalOT CBEpPXy uYepe3 Bechb CJOH XKHIAKOCTH HAa MarToBO-
6es0M ¢oHe. BecluBeTHBIMH CUHTAIOT XHAKOCTH, KOTOPbIE MO LBETY
He OTJMYAalTCHA OT BOJbI, & B Cjlyyae pacTBOPOB — OT COOTBeT-
CTBYIOILLETO PaCcTBOPHTEJS.

IlpuroToBjieHHe HCXOAHBIX PAaCTBOPOB

PactBop A. Okoso 6,00 r (Tounast HaBecka) pacTepToro XJo-
puna ko6anbra (CoCla-6Ho0; M.m. 237,93) pacTBOPSIIOT B pac-
TBOpe cepHOH kucaorhl (0,1 Moib/s1) B MepHOH KoJ6Ge BMeCTH-
moctbio 100 M1, nepeMeUIHBAIOT H A0BOAAT 06beM pacTBOpa pac-
TBOpPOM cepHOH KHCIOTH (0,1 MOAbL/J) 40 METKH.

CopepxaHHe xJOpHAA KOGaJbTa B pacTBOpe OMNpeJeNsiioT cJe-
LyloIKM o6pa3oM: 5 MJ pacTBopa XJopHaa KobajbTa NoMellaioT
B KOHHYECKYI0 K06y BMECTHMOCTBIO 250 MJ1 ¢ npuTepTOd NpOGKOH,

npuBapagawT 5 ma 3% nacrsopa nepexucu soxonona ¥ 30 wma
npubasadT MJA 34 PacTBOpa nepexHcH BOACPCoA2 H SU MJ

PacTBOpa E/KOTO HATPa, CMECh KHIATAT C 06paTHBIM XOJOMH/bHH-
KoM B Tedenue 10 MHH, 3aT€M OXJjaxKaaiwoT A0 KOMHaTHOH Temiie-
patypsl, Npu6aBadOT 9r fogupa kanusa ¥ 15 ma 50% pacreopa
cepHOH KHCJOTH. BplgenuBuiniics Hox THTPYIOT PacTBOPOM THO-
cyabdara HatpHa (0,1 Mosb/a) (MHAHKATOpP — Kpaxmaig).
[MapanjesbHo NPOBOAAT KOHTPOJBHBIA OMBIT.
1 Ma pacrBopa THocy.ibdarta Hatpus - (0,1 Moab/a) cooTBert-

Mpumeuanne Beanunna HaBecKH BelleCTBa B rPaMMax B 3aBHCHMOCTH
OT 0XHAAEMOro HOIHOrO YHC/Ia MPHBEAEHA B HHXKec/aeaylouled TaGauue.

Vomnoe wmcno Hasecka, 1
Ot10 no 30 1,1-0,7
» 31 » 50 0,7-0,5
» 51 » 100 . 0,5-0,25
» 101 » 150 0,25-0,15
Csbiiue 150 Metee 0,15

OMPEREJEHHE OKPACKH )XHUAKOCTEH

OxpacKy XHAKOCTE#H ONpeaesioT BH3YaJlbHO MyTe€M CPaBHEHHS
C COOTBETCTBYIOUIMMH 3TanioHaMHu. Mccienyemble XXHAKOCTH u 3Ta-
JIOHB GepyT IJsl cpaBHEHHsI B paBHHIX KoaudecTBax. CpaBHeHHe
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crByet 0,02379 r xnopuaa ko6anbra (II).

O6vem pactBopa xJopuaa ko6aabra (CoCly- 6H,0) pas6as-
JAIOT TakuM o06pa3oM, 4YTOGbl colepXXaHHe XJOpHAa KobajabTa
B | ma cocrasasaé 0,060 r.

Pacrsop B. 0,4900 r pacreproro 6uxpomara kaausa (KyCreOg;
M.m. 294,18) pactBopsitor B pactBope cepHofi kKucaoThl (0,1 monb/i)
B MepHOH Ko/6e BMecTHMocTbio 100 MA ¥ 10BOAAT 00BEM pacTBo-
pa pactBopom cepHo#t kuciorel (0,1 Moab/a) 0 MeTKH. | MJa mo-
JIlYUEHHOTO pacTBopa AoJkeH  comepxaTb 0,0049 r 6Guxpomarta
kaqaus (KqCr:07).

Conepxanue GAXxpoMmMaTa KaJjHsi B pacTBOPe ONpeJesioT cJe-
pyouHuM o6pasoM: 20 MJ pacTBopa GHXpOMAaTa Kajusi OMELLAoT
B KOHHYeCKyI0 K06y BMeCTHMOCTBIO 250 MJ1 ¢ npuTepTOi Npo6KOi,
npubasasior 30 MI pa3BeleHHON XJOPHCTOBOJOPOAHONR KHCJOTHI,
1 r fiogMaa xaJausi, OCTaBJASIIOT HA 5 MHH B TEMHOM MecTe, 3aTeM
npu6asisiior 80 M BOAB H THTPYIOT BBIJEJHBIUMACH HOX pacTBo-
poM THOCcyabgaTta HaTpus (0,1 Moas/a) (MHAMKATOp — Kpaxman)
JI0 H3MEHEHHS] OKPacCKH B 3eJieHbIl IBeT.
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[NapanaenbHo nMpoBOAAT KOHTPOJIBHBIA OMBIT.

1 Ma pacrBopa THocy.ibdara HaTtpus (0,1 moan/n) coorser-
creyer 0,004903 r 6uxpomara Kasusl.

PactBop B. Oxosmo 6,00 r (rouHass HaBecka) pacTeproro
cynabdata MenH (II) (CuSO4-5H,0; M.m. 249,68) pa'CTBOpm()T
B pactBoOpe CEPHOH KHCJ/AO0Tbl (G,i MOJTL/J_I) B MepHOH KoJsbe
BMecTHMOCTbI0 100 Ma M noBoaAT o6beM pacTBOpa pacTBOPOM
cepHoil kucaoTel (0,1 Mosib/s1) MO MeTKH.

Conepxanue cyabdaTa MeAH B PacTBOPE ONPENEJSOT CJAeLy-

OcHoBHO¥ PacTeop Pacteop PacTtsop PacTtsop PacTBOpP CEpHOM KMCIOTHI
pPacTBOp A, Ma B, M B, mn T, mMn (0,1 mMons / 1), M

1 35,00 8,00 17,00 40,00 —
i 9,50 10,70 1,90 4,00 73,90
i 40,50 6,30 6,10 12,00 35,10
Y 3,50 10,40 20,10 400 62,00

IOIHM 00pa3oM: U MJa pacTtBopa cyJbdata MeaM NOMELLaloT B
KOHHYECKYIO KGN0y BMeCTHMOCTbIO 250 MJT ¢ NpHTEepPTOH NnpoGKOH,
npu6asasior 40 Ma BoAbl, 4 M/ pa3sBefeHHOH YKCYCHOH KHCJOTHI,
3 r HommAa KaJus, CMeCch NepPeMelIHBAIOT M BHAEAHMBIIHACA HOL
THTPYIOT pacTBopoM THocyabdara Hatpus (0,1 mosb/a) (MHAHMKa-
TOp — Kpaxmana).

Hapannenbﬂo nposonm KOHTpOJIbelH OIIBIT.

creyet 0, 02497 r cy.nb(ba'ra Mezm (II) OG'beM paCTBOpa cynbpara
mean (CuSO4-5H;0) pas6aBasiior TakuM 06pa3oM, uToGbl coaep-
Xauue cyibdata menn B 1 ma cocrasasio 0,060 r.

Pacteop I'. Okono 4,50 r (Tounasi HaBecka) XJopHja XeJe3a
(I11) (FeCl3-6H,0; M.m. 270,30) pacTBOpSIIOT B MepHOH Kouabe
BmectumocTblo 100 Mo B pacTBope cephoit Kuciorsl (0,1 Moab/n)
W [0BOASAT 00BbEM pacTBOpa pacTBOPOM CEPHOH  KHCJAOTb
(0,1 Monb/) no MeTKH.

Conepxanne xnopuna xeqaesa (I1I) B pactsope ompegensior

CpoK roAHOCTH OCHOBHHIX PacTBOpoB | Trox.

IpuroroBiieHne 3TaNoOHOB

DTanoHH NS CP2BHEHHS NPHIrOTABAMBAIOT H3 OCHOBHEIX

n
Dranons ang cpast 1 npH UBAIOT H3 OCHOBHEIX P

BOpOB HyTeM pa 30aBJ/IeHHsT HX paCTBOpOM CepHOH KHCJIOTBI

. P
repmemqecxu yKynopeHHblx Hp06HpKaX WJIH 3aMasiHHbIX aMHynax
BMECTHMOCTbIO 5 MJ B 3alUHUIEHHOM OT CBETa MecCTe.
Cpok ropHoctd 3rasoHoB Ne 1, 2, 3, 4 — 4 pHA. DTajoHb
Ne 5, 6, 7 cieayeT NpUMEHSITb CBEXKENPHTOTOBJIECHHBIMH.

craeaywouum ob6pasom: 10 M pacTBopa xsopuia XKejaesa mnome-
IAI0T B KOHHYECKYIO KOJOy BMecTUMOCTbiO 250 MJ ¢ mpuTepToit
npo6kod, npubasBasAT 15 MJ pasBeJeHHON XJOPHCTOBOAOPORHOM
KHCJAOTHl, 4 T #0oAHAAa KajHs H OCTaBAAIOT HA |5 MHH B TeMHOM
mecte. [locne npubasnenus 100 mMa BOAbl BbAEJAHBILHICH HOA
THTPYIOT PacTBOPOM Wm‘ynb¢ara Har
Katop — KdeMaJl)‘ i

| ma pactBopa THocyabdata natpusi (0,1 mosb/a) coorser-
crByer 0,02703 r xnopunga xeqesa (II1).

O61bem pactBopa xJopuia xeneza (FeCls-6HyO) pas6asasior
TakuM 06pa3oM, 4TOObl CoAeplKaHHe XJOopuAa XKeJjes3a B | Ma
coctasasijiio 0,045 r.

CpoK rOJHOCTH HCXOAHBIX pacTBOpoB | roa.

ug (01 unnL/n\ (uu

nH
pus (0,1 moas HHAH-

lIpuroroBieHne OCHOBHBLIX pacTBOpPOB

OcHoBHble PacTBOPbI MOJYYAIOT CMELIEHHEM HCXOAHbIX PACTBO-
poB xJopuia koGasbta (A), 6uxpomara kaaus (B), cyabdara
menn (B) u xaopupa xkenesa (I') ¢ pacTBopom CepHOH KHCJIOTHI
(0,I mMoab/1) B cAefyIOIIMX COOTHOLIEHHSIX.
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DTaNOHL! KOpHUHE- DTANIOHE! MENTEIX DTanouE! POIOBLIX ITANOHE! 1eNEHRIX
BbIX OTTEHKOB OTTEHKOB OTTEHKOB . OTTéHKOB
S
% wKkana a wkana 6 miKana B mKana r
s
Z
g )i | pacTBop | o M| pacTBOp OCHOBHOW pacm'p OCHOBHOM pacTeop
= pacTBop CepHOR pacTBop CepHOR pacTBoOp CEPHOH PacTBop CEepHOH
I, Ma KHCJIOTDLI 1L, mn KHCJIOThI 1IL, Mn KHMCJIOTHI vV, Mn KHUCTIOThI
: .1 ©1 0.1 ©,1
MOJIB/ 1), " Mosb /), MOJTL/ 1), MOJIL/ 1),
M Ml M M
1 100,00 - 100,00 - 100,00 - 100,00 -
2 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
3 25,00 75,00 25,00 75,00 25,00 75,00 25,00 75,00
4. 12,50 87,50 12,50 87,50 12,50 87,50 12,50 87,50
S 6,30 93,70 6,30 93,70 6,30 93,70 6,30 93,70
6. 3,10 96,90 3,10 96,90 3,10 96,90 3,10 96,90
7. 1,60 98,40 1,60 98,40 1,60 98,40 1.60 98.40

Ilpu cpaBHEHHH OKDACKH MCIBITYEMOTrO pacTBOpa C 3TajlOHaMH
yKa3biBaloT, KPOME HOMepa 3TajoHa, OyKBY .IuKaiabsl. Hanpumep,
OKpacka pacTBOpa He [JOJKHA Npesblwath 37ajnoH Ne 5 6.

llpumeuankue PacTBop cepHoil KHcaoTH (0,1 MOJb/A): MELNEHHO H

OCTOPOXKHO, NPH MOCTOSHHOM MEPEMELIHBAHHH, BIHBAIOT 6 MJ KOHIEHTPHPOBAH-
Ho#l cepHoil kHeioTel B 1020 ma Boaw.
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Tlpo3spauHoCTh M CTemeHb MYTHOCTH XKHAKOCTEH ONpenensiioT
[yTeéM CPaBHEHHUSI HCMBITYeMOH XHAKOCTH C PACTBOPHTENEM HJH
3TaJOHAMH.

HcnuiTande npoBOAST NPH OCBELLEHUH 3JEKTPHHYECKOH JaMMoil
MaToBOro creksa MoliHocTbio 40 Bt Ha yepHoM doHe npu BepTH-

6epyT NHNEeTKOH HJaH Oioper-
KOH B MEpHYIO KO0y BMe-
ctumocthio 100 Ma ¥ 10OBoO-
AAT 06beM KHIKOCTH BOJOH
IO METKH.

drajoHHble pacTBOpbl |,
I1, II1, IV gonxHbel GHIThL cBe-

KaJIbHOM PAaCNOJIOXKEHHH NPOOGHPOK (pHc. 21).

JKuakocts cuutaoT nnnqnzunnu €CJIU TIPU ee DACCMOTPEHUH
HEBOODYKEHHBIM TJ1a30M He HabmosaeTest NPHCYTCTBHE HEPACTBO-
PEHHBIX YaCTHI, KPOME eHHHYHBIX BOJOKOH. CpaBHeHHE MPOBOLAT
C pacTBOpUTENIEM, B3ATHIM /Il MPUTOTOBJEHHS XHUIKOCTEH.

STaNOHAMH /15l OMPE/ie/IeHUsT CTETEHH MYTHOCTH CJYXKaT B3Be-
CH M3 THApAa3HHa Ccyabhara H reKCaMeTHJIEHTEeTpaMHHa.

Mpurorosaenne pactsopa ruapasuia cyabgara. 0,50 r rug-
pasuna cyabdata (FOCT 5841—74, u.a.a.) noMeIaOT B MEPHYIO
KOy BMecTHMOCTbIO 50 MJ, pacTBopstior B 40 Ma BOabl, mepeme-
UIHBAKOT, A0BOAAT 06bEM pacTBOpa BOJOH 10 METKH ¥ OCTaBJSIOT
Ha 6 u.

I1. TipurotoBiienne pacTBopa rekcameTHjenterpamuna. 3,00 r
reKcaMeTHJeHTeTpaMuHa pactBopsAloT B 30 MJI BOAB, B3ATHIX
NHNeTKOH HJIH GIOPeTKOM.

I11. Tipurorosaenne mcxopnoro aranoua. K 25 ma pacrsopa
rujpasdHa cyabdarta npub6aBasior 25 MJ pacTBOpa TeKCaMeTH-
JIEHTETPAMHHA, TILATENLHO NMEPEMELIHBAIOT H OCTABJAIOT Ha 24 .
rauuupbl rijipasrHa cyibpara # TEKCaAMETH/IEHTETPAMUHA GepyT
NHIETKOH HJH GIOpPETKOH.

Cpok ToJHOCTH HCXOJHOrO 3TajoHa 2 MEC B CKJSHKAxX ¢ NpH-
TEePTHIMH NPOGKaMH.

Mpumeuanne Tlepex NPHMEHEHHEM HCXOAHHI 3TajIOH, OCHOBHOH 3TAaJOH
H 3TaJIOHHBIE PACTBOPHI CAELYeT TIATeJbHO NMepeMellaTbh B TE€YEHHE 3 MHH.

IV. TpuroToBnenne ocHOBHOrO 3TajioHa. 15 MJa ucxoaHOro
3TaJOHa, B3ATOrO MHNETKOM, MOMEIIAIOT B MEPHYIO KOGy BMeCTH-
MOCTBIO 1 J1, 10BOAAT 06bEM KHAKOCTH BOAOH 1O METKH H mepe-
MeIHBAIOT.

CpOK TOZHOCTH OCHOBHOTO 3TajoHa 24 u.

V. TIpuroToBJeHHe I3TaJOHHBIX PACTBOPOB. JlJis NPHrOTOB-
JeHust 3Tanouubix pactsopos I, II, IIlI, IV ocHoBHO# 3tanon

OTaNOHHBIE DPACTBOPHI

I 1 1 wv

OCHOBHOM 3TanoH, M 5 16 30 50
Bona, mn 95 90 70 50
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}Konpurn'rnn nnuuuuu :
Hanst CpaBHeHHH Gepyr 4 3 ' | \ \
paBHbie 0ODbEMbl STaJOHHOTO .
pacTBopa H HCMBLITYEMOH XHJ-
koctd (5 uau 10 ma). Cpas-
HEeHHe NPOBOAAT B NPo6GHPKax
6ecuaen€oro cTeKsa gml CpTeK- Puc. 21. Cxema npocmMoTpa npospau-
/a OJMHAKOBOrO OTTEHKA, Ofl- HOCTH H CTeﬂeH:ITel\;[?’THOCTH KHAKO-
HOr0 W TOTO e JHaMerpa ¢ | — ucTouHHK cBeTa; 2 — 3KpaH; 3 — 30Ha
MPHTEPTLIMH NpOOGKaMH. KoHTpOAS; 4 — rnasa.
Onpenesieie CTENEHH MyT-
HOCTH (')KI')ZI"PHHHX )KH"KO(‘TP!?! HPOH'{ROHHT B KOMﬂaDaTODe
Yacts chbnyemou JKHIAKOCTH (PHJLTPYIOT uepes 6ymax(m>m
¢GHILTP; B KOMIApaTOpe MOMEILAIOT PAAOM NPOGHUPKH ¢ (HALTPO-
BaHHOH M He(HJbTPOBAHHOH XKHAKOCTAMH; N03ajH NPOGHPKH ¢
He(HJIbTPOBAHHOH XHIAKOCTBIO CTaBAT NPOGHPKY C pacTBOpHTE-
JieM, Mo3ajal MPOOGUPKH ¢ GHUABTPOBAHHOH XXHAKOCTHIO MOMEULAIOT
nocJjeaoBaTelbHO NPOOGHPKH C COOTBETCTBYIOIHMH 3TaJOHAMH
MYTHOCTH 10 MOSIBJIEHHSI MYTH, CXOAHOH ¢ MYTbIO HEQHJIbLTPOBAH-
HOH KULKOCTH. llpO()HpKH NMPOCMATPHBAIOT NpH IIO}.ICBC'-IHBaHHH
3JIeKTpHUecKoil samnoi 40 Br.

CTATUCTUUECKASI OBPABOTKA PE3YJ/IbTATOB
XUMUUYECKOTO 3KCIEPUMEHTA W BUOJIOTUYECKHX
UCIIBITAHUN

B nacrosimiefi cratbe AJ5 NpelNOYTHTEJNbHOTO HCMOJb30BaHHHA

NPHHSTH CleAYIOLIHe 0603HAUeHHS:
— H3MepseMas BeJHYHHA;

a — cBOOOJHBbIH uJjieH JIHHEeAHOH 32BUCHMOCTH;
b — yrioBo#t k03¢ duUHEHT TUHEHHOH 3aBHCHMOCTH;

D% D — posa CTaHIapPTHOTO H chblTyeMOI‘O npenaparos;

F — kpurepu#t <1>Hmepa

— YHCJIO cTefleHell CBOGOAHI;

/ — NMOPSILKOBLIH HOMEp BAPHAHTHI; )

L — ¢akrop, ucnonb3yeMblfi NpH OlEHKE CXOLHMOCTH
pesyJbTATOB NapaJJie/ibHbIX OIPE/eIeHHH;

n — 06beMbl BbIGOPKH;

P — [OBepHTe/ibHAs BEPOATHOCTb COOTBETCTBEHHO NpH
JBYy- H OJIHOCTOPOHHeH MOCTaHOBKe 3alauH;
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Q1, Q, — KOHTDOJIbHEIE KPHTEDHH ISt HHIACHTH(PHKALHH rpy6nix
OLIHGOK;

MEHTaJIbHbIX METOAHK, TaK H H3ydaeMbIX 0GBbeKTOB H Ha 3TOH
OCHOBE pellaTb psAA IPHKJAAAHbLIX 3ajlay, CBA3AHHBIX C omnpeaesne-

R — pasmax BapeupoBanus;
r — KO3 PHIHEHT KOPPCJSIIHH;
S — CTaHIlapTHOE OTKJIOHEHH e,

3]{1““ JlUldPHqJMI‘I'-IELKUe CTAHAAPTHOL OTKJIOHCHI/IP
s%ig— JorapHdMuUUecKas THCIePCHS,
Sigxg — JIOTAPH(MHUECKO® CTAHAAPTHOC OTKAOHEHHE CpelHe-
ro pesyJbTara;
S, sh, s2— o6iuas AMCMEDCHS M JIHCIepCls KO3t ULHEHTOR
JIUHEHHOH 3aBHCHMOCTH;
t — kputepuii CThlofieHTa;
U — ko3¢ dunkent ans pacuyera rpaHdn cpeamero pe-
3y/bTaTa rapaHTHH KauyecTBa aHANH3HPYeMOro mpo-
LYKTa;
W — BecoBoil kKo3(hduIHeHT npobuTa;
X, Y — TEeKYIHR KOODAHHATHL B YPaBHEHHH JHHEHHOH

_ 3aBHCHMOCTH;
Y — aKTHBHOCTb MpeENapara;
Xi, Yi — BbIuHC/IeHHble, HCXOAA M3 YPABHEHHH JHHEHHOH 3a-
BHCUMOCTH 3HAYCHHS NEpPEeMEeHHbIX X 1 Y,
Y — npobur,
%, J — cpennue BHIGOPKH (KOOPIMHATHl IeHTPA JHHEHHOH
33BHCHMOCTH) ;
Xi, Yyi— i-rag BapuaHTa (i-Tad Napa 3KCHEPHMEHTAJbHbBIX

3HaAYeHHH X H y);
¥ = A¥ — rpanvuHble 3HAa4YeHHs [LOBEPHTENRHOTO WHTEpBaJa
CPeIHEro pe3ynbTara;
Xi=Ax — rpaHAuHbie 3HAYEHHS] JIOBEPHTEJLHOIO WHTEpBaJa
pesysabTata OTAENbHOTO ONpelesIeHHs;
A — pa3HOCTb HEKOTOPHIX BCJIMUHH;
a4 — ypOBeHb 3HAYHMOCTH, CTENeHb HAJEeKHOCTH;
Ax— NMOJylIHPHHA ROBEPHTENBHOTO HHTEPBAJA BEJIHUHHBL;
8 — oTHOCHTe/NbHAA BeJIHUMHA CHCTEMATHYECKOH OIUHGKH,
€, € — OTHOCHTEJIbHbIE OIUHOKH COOTBETCTBEHHO pe3yJsbTaTa
OTAENBHOTO ONpejleleHHst H CPeJIHCTO pe3ysbrara,
# —— HCTHHHOE 3HaueHHe H3MepsieMOH BeJHYHHHI;
L — 3HAK CYMMHPOBaHHsI (cymma);
x:— KDHTEPHH XH-KBaapar.

Craticruueckan o6GpaGortka
Pe3yabTaTOB XHMHYECKOTO IKCHepPHMEriTa

Mertposioruueckie xapaKkTepHCTHKH METOA0B H pPe3y.bTaros,
NOJy4aeMbiX NPH CTATUCTHYECKOH 06paboTKe NaHHBIX 3KCHEPH-
MEHNTa, TNO03BOJISIOT NPOBOANHTh OLUEHKY W CpaBHCHHE KaK 3KCIEpH-
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HHEM CTaTHCTHYECKOH JOCTOBEPHOCTH pe3yJibTaTOB HCCJAENOBAHHUA.

L1 OCHOBHblE CTATHCTH'-IECKHE XAPAKTEPHCTHKH

"pogepxa oaHopoaHocTu BHGopxu, Uckmwuenue punanawmux
3HaveHud Bapuant. TepMHHOM «BbHIGOpKa» 0603HAYalOT COBOKYH-
HOCTL CTAaTHCTHYECCKH 3SKBHBAJIEHTHBIX pe3yJbTaTOB (BapHaHT).
B kadecTBe TakoH COBCKYITHOCTH MOXHO, HalmpHMep, pacCMaTpH-
BaTh DPHJ PE3yJAbTATOB, 10JYYEHHBIX 1IPH llapaJlesbHbIX omnpe-
JEJIEHHSIX COAePXKAaHHH KAaKoro-au6o BellecTBa B OJHOPOAHOH Mo
cocraBy 1pobe.

Honyctum, 4to  oTAe/bHble 3HAYEHHH BapHaHT BHIGOPKH
o6bema n o6o3Hauensl yepes x; (1<{i<{n) H pacno/ioxeHH B T0-
PsilKe BO3PACTAHHSI:

X153 X2, oo Xib e Xn— 15 X, (LL1)

Pesysnbrathl, noJyuyeHHble npW CTATHCTHUECKO# o6paGoTke
BbIGOpKH, OyAyT JOCTOBEpPHb JIHIIL B TOM Cjydyae, €CJH 3Ta BH-
60pKa OZHOPOAHA, T. €. €CJIM BapHaHTH, BXOJALIHE B Hee, He OTH-
1olleHbl TPyGbIMH OIIHGKAMH, JONYIIEHHBIMH IPH H3MEDEHHH HJAH
pacuere. TakHe BapHaHTBI AOJIKHB GHITb HCKJIIOUEHH H3 BHGODKH
nepen oonqa‘TeanuM BLIYHCI/ICHHEM ee CTAaTHCTHUECKHX Xapak-
repuctux. Jisi BbHIOOPKH 1€6V/bWOro o6beMa \n&lu; HACHTH-
(HMKaunsi BapHaHT, OTSAIOLIEHHBIX TIPYGHIMH OUIHOKaMH, MOXeT
OLITh BLINOJIHEHA, HCXOJS H3 BEJMYHHBl pa3Maxa BapbHPOBaHHA R
(cM. ypasuenus 1.1.12, 1.1.13 a, 6). [Ias ugeHTHOHKAUHH TaKHX
BApHAHT B BBIGOpKe Gosbworo o6beMa (n>>10) nenecoobpasHo
HPOBOJUTL NPEJBAPHTELHYIO CTAaTHCTHUECKYI0 06paGoTKy Bced
BLIGOPKH, MoJarasi ee OJAHOPOJHOH, H yXe 3aTeM Ha OCHOBAaHHH
HalJIeHHBIX CTATHCTHUYECKHX XapaKTepHCTHK peliaTh BOMNpOC ©
CNpaBeUIMBOCTH CUEJAHHOIO HPENoiokeHHs: 06 ONHOPORHOCTH
(cM. Boipaxenue [.1.14).

B GuablmmHcTBE caydaeB cpepHee BHIGODKH X SIBJASIETCS HaH-
Jyquled OLeHKOH HCIHHHOIO 3HAYeHHsi M3MepsieMOH BeJHUHHH M,
€CJH ero BLIUHCAAT KaK cpeliiee apH¢pMernueckoe BCeX BapHaHT:

_ 2x
P (1.1.2)

n
Tlpu arom paaﬁn(x‘ BADUAHT X; ROKPVT CPe/IHero X XapaKTepH3y-
ercsl BeJMUHHOH CTaHAAPTHOIO OTKJIOHEHHs S. B KOJHYECTBEHHOM -
XMMHUCCKOM aHaJ/M3¢ BeJIMUHHA S 4acTo paccmanHBaeTcil Kak

OLlEHKA CJY4alHOH OLHOKH, caoum BeHHO/ JaHHOMY METONy aHa-
susa. Kpunpar 1oit seJHuMHB s? HaswBaloT jaHcnepchedl. Besu-
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YHHA JHCNMEPCHH MOXET PacCMaTPHBATBCS KAaK Mepa BOCHPOM3-
BOJHMOCTH DE3YJbTATOB, MNPEACTABJEHHBIX B NAaHHOA BHIGOPKE.
Bhiuncnenne Benwuud s u s’ npopoasat no ypaseemusM 1.1.5 u
1.1.6. Mnorna aast 310ro npeiBapHTENbHO ONPENesioT 3HAYeHHs
OTKJIOHEHHH d; M YHCJO cTeneHell cBOGOAB (YHCIO HE3aBHCHMBIX
BapHaHT) f:

di=x;—x; (1.1.3)
f=n—1, (I1.1.4)

éd? ix}"—niﬁ
st= = 7 ; (1.1.5)

(1.1.6)

CraHpapTHOE OTKJIOHEHHE CPEJHEr0 Pe3yJAbTaTa Sy PACCUHTHIBAIOT
0 YPaBHEHHIO:

N

Vn

Sz=

(1.1.9)

Npumevanue LLI [pu nanuuuu pana us g BBIGOPOK C NMOPSAKOBbIMH
Homepamu k (1 <Ck<Cg) pacuer ancmepcuu s uesecoo6pas3Ho MpoOBOAHTHL MO ¢op-

myJe:
k=gi=m 9 k=g k=g d=rn
3 X dh Dl(ne— s X xﬁ.—mﬁ)
P _k=lis=l k=1 _ — _A=1Ni=) (L.L1.7)
f I I
[lpu 3rOoM 4HCAO cTeneHelf cBOGOAB! PaBHO:
=
f= S (n—1. (1.1.8)

k=1

TAe Xp — CpefHee. k-TOH BHIGOPKH; 7, — YHCJO BAPHAHT B k-TOH BHIGODKE; Xip —
i-Tasi BapHAHTa k-TOH BHOOPKH; s} — MHCNepcusi k-Toll BBIGOPKH; dix — OTKJOHE-
HHE [-TOH BapHaHTHl k-TOH BHIGODKH.

HeoGxonumbiM ycioBHeM npumedendst ypassendd 1.1.7 u 1.1.8 sBasiercs or-
CYTCTBHE CTATHCTHYECKH NOCTOBEDHOR DasHHUB MEXIY OTIAENbHLIMH 3HAYEHHS-
MH si. B npocrefimem cnyuae cpasuenne KpaiHHX 3HAYEHHl S§ NPOBOAAT, HCXOAS

H3 BeJHUHHBI KPHTEPHs F, KOTOPYIO BBIYHC/IAIOT [0 ypaBHeHHIO 1.3.4 W uHTepmpe- .

THPYIOT, KaK yKa3aHO B pasfeje 1.3.

Mpumeuanne 1.1.2. Ecin npu u3aMepeHHsIX MOJydaoT JOrapudMbl Hc-
KOMBIX BapHaHT, CpeiHee BbIGODKH BBIYHC/ASIOT KaK CpeJHee Te€OMETPHYECKOe,
HCMOAb3YS JIOTapH(M BapHaHT:

>ilgx
gy = ———r, (1.1.10)
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OTKYAA
Ty ="Yxi-x. . x, = antilg(igx,). (L1.11)

3HaueHus SQ, S H Sy B 3TOM CJly4ae TaKXe€ pacCCUHTbIBAIOT, HCXOAsl H3 Jora-
PHOMOB BapHaHT, H 0603HAYAIOT COOTBETCTBEHHO UYEPE3 Sig, Sig H Sighy.

IMpumep L.1.1. [pn onpenenennn cofepranns CTPeNTOLHAA B O6paslle JH-
HUMeHT2 GLIIU NMONYUeHH CAEAYIOLIMe nauuble.

eny

Homep oneita i 1 2 3 4 5
xi, % 9,52 9,55 9,83 10,12 10,33
n=05 f=n—1=5—1=4
n
ol

. 1 9,524-9,55+9,83+4 10,124 10,33
=—= = =

di=lxi—x|=1x—987|, T.e.d =19,52—9,87| =0,35 u T. L.

9,87.

e ;d" . 2w _ (9,5224-9,55%+49,832+10,1224-10,33%)—5.9,872 __
f f 4
= 0,1252;
s=ys* = /0,1252 = 0,3538;
— 503538 _ 580
Y Yn o vF ' .

Kak 6blI0 YKa3aHO Bblle, 3HAYEHHS X, S, S H Sy MOTYT GHThb
NPU3HAHBl JOCTOBEPHBIMH, €CJIH HH O[HA H3 BAapHaHT BLIGOPKH He
orsirolteHa rpy6oit owHGKO#, T.e. eclH BbHIGOPKAa OJHOPOAHA.
TlpoBepka OAHOPOAHOCTH BHIGOPOK MaJjoro ~ob6bema (n<<10)
ocyulecTBJsieTcs 6e3 MpeABapHTENbHOIO BHYHCJAEHHSI CTaTHUCTHYE-
CKHX XapaKTepHCTHK, ¢ 3TOf LeJblo Mocje NpeACTaBeHHs BhOOp-
ku B Buzxe [.1.1 pna kpafiHux BapHaHT X H X, PacCUHTHIBAIOT
3HAaYyeHHs] KOHTPOJIbHOrO KpuTepHs Q, HCXOAS H3 BEJIHYHMHBI pa3-
Maxa BapbUpOBaHHS R:

R=Ix1—xal; (1.1.12)
Q,:.ii'_;x_z'; (1.1.13a)
Q,,=—|x"_l:""’_ (1.1.136)
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Boi6opka mpu3HaeTcsi HEONHOPOJHOH, €CJH xursi OBl OLHO H3
BbIUMCJIEHHBIX 3HayeHHH ( mpeBbiiaeT Ta6JHYHOe 3HAUeHHe
Q (P, n), nailineHHoe AJs NOBEPHTEJbHOH BepOSITHOCTH P (cM.
Ta6j. 1 npuioxenus). BapuaHTtel x| WIH X, IS KOTOPBIX COOT-
BeTcTBYOUlee 3Hauenne Q>>Q(P, n), or6GpacbiBalOTCS, H -AJas
[1OJ1y4EHHOH BbIGOPKH YMEHbLIEHHOro 06beMa BBIMOJHSIOT HOBBIH
MK/ BblUMCJeHHHA nmo ypaBueHHaMm [.1.12 u 1.1.13 ¢ ueasio npo-
BEDKH ee OAHOpoAHOcTH. [lojlyueHHast B KOHEUHOM CueTe OIHO-
poaHast BbIGOPKA MCHO/B3YETCHA IJIA BHIUMCIEHHS X, S°, S H Sg.

=
o

113 Tinu Iy x5 15
i.l.d 1ipH 1 X1 Xz

u P g
H X — Xp—i1 <<

u ! yo 1
H . | X2 !
ypaBieHusi [.1.13a u [.1.136 npHHHMAIOT COOTBETCTBEHHO BHA:

0 = [xg—x3l

R Q= I3

IMMpumep 1.1.2. Tlpu npoBencuuu aessatH (n==9) onpeaeseHHii coiepxa-
HHS1 06Llero asoTa B NAasMe KPOBH KPbIC GbLIH IOJYYEHbl CJIeAYIOUHe AaHHble
(B mopsiike BO3pacTaHHA):

Xi, % 0,62 | 081 083 | 086 | 087 | 0,9 | 094 098 | 0,99

Ecan Boi6OpKa NpH3HAHA HEOQHOPOJAHOH, TO BapHaHThI, IJs
KOTOpbIX |di|>3s, OTOGpachIBAlOTCSl, KAK OTATOLIEHHblE TPYGBIMH
omnGKaMH C JOBEpPHUTENbHOH BeposiTHOCThiO P>>99,0%. B 3Tom
ciyyae AJsi TMOJNYYEHHOH BHIGOPKH COKpAlleHHOro o6bema MOBTO-
PAIOT UMKJ BbIYHCIEHHH CTATHCTHUECKHX XAPaKTePHCTHK 1O .
ypasuenusim [.1.2, 1.1.5, 1.1.6, 1.1.9 n cHOoBa MPOBOAAT NMPOBEPKY
OAHOPOLHOCTH. BBIUHC/IEHHE CTATHCTHUECKMX XaPAKTEPHCTHK CYH-
TAOT 3aKOHYEHHbIM, KOTAa BHLIGOPKA COKPALIEHHOTO ofGbema
OKa3blBaeTcsl OJHOPOLHOM.

lpumeuanue l1.4. TIpu pemennn sonpoca 06 OJHOPOAHOCTH KOHKpeET-
HOR BbIGOPKH HEGOABIIOrO O06beMa TAKKe MOXKHO BOCMO/Ib30BaThCA BLIPAXKEHH-
em [.1.14, eciH M3BECTHA OLEHKA BEJMYMHB S, paHee HaWAeHHAs LIS NaHHOTO
MeTO/la H3MepeHHsl (pacuera) BapHaHT.

1.2. JOBEPHTEJIbHbIE HHTEPBAJIbI
- W OWLEHKA HX BEJHYHHDI

Ecau caydaiiHasi oflHOPOAHAsi BLIGOPKA KOHEYHOro oGbeMa
noJjiyyeHa B pe3yJbTate 1ocJie1OBaTeJbHbIX H3MEPEHHH HEKOTO-
PO BEJHUHHEL A, umewine#l UCTHHHOE 3HAUEHWE U, TO CpelHee

HMCEOUIeH 1HO€ 3H

5TOH BHIGOPKH X CJIellyeT paccMarTpHBaTh JHWb KaK NPHOIHNKEH-

......... A m anaaom o

Hyio olieHKy A. JOCTOBEpHOCTH 5TOH OCLEHKM XapaxrepHayercs

BEJIMUMHON JOBEPHTEJILHOTO MHTEpBata X-=AX, sl KOTOpOil ¢

Mo ypasHennsiM 1.1.12 u 1.1.13a Haxozum:
R—=lxi—x,| =10,62—0,99{ =0,37;

_ do—xl  1062—0811
Q= R = 037 =0,51.

Mo 7abauue | MpHIOKEHUS HAXOLHM:

Q(9; 95%)=0,46<Q, = 0,51;
Q9; 99%) = 0,55=>Q, = 0,51.

CuaenoBare/ibHO, THNOTE3d O TOM, UTO 3HaueHHe x) = 0,62 [Q0JXHO ObITh
HCKJIOUEHO H3 PaccMaTpHBAEMOH COBOKYNHOCTH Pe3yJbTaTOB M3MEPEHHH Kak oTsi-
rolieHHoe rpyGoi OWHGKOH, MOXkeT GbiTh MPHHATA C JOBEPHTENLHOH BEpPOATHO-
ctuio 959, HO A0/KHA OLITL OTBCPrHYTd, CCJIH BbLI6paHHOE 3HayeHHe 10BCpH-
TeJNLHOH BEpOATHOCTH paBHO 99%.

[ast BeIGOPOK Godibluoro o6vema (n>=10) npoBepKy oIHOPOA-
HOCTH NPOBOAAT NOC/E NpPeABAPHTENbHOIO BbHIYHCJAEHHSA CTATHCTH-
YECKHX XAPAKTEPHUCTHK ¥, S°, S U S;. [1pu 3ToM BhIGOpKA NpU3HAET-
csl ONHOPOMHOH, €C/H -AJs1 BCeX BAPHAHT BLINOJHAETCS YCJIOBHE:

il <1351 (1.1.i4)
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3aJanAol KOBEPATEIEHUH BEPUATHOCTEIO £ BhITIOMHACTeR yeroBHE:

(F— AR <p<(x+A7). (12.1)

PacyeT TrpaHHuHbIX 3HaA4YeHHil JIOBEDPUTEJbHOrO HHTEpBa/a
npoBoasiT no CTbIOAEHTY, Npeanojiaras, YTO BaPHAHTBI, BXOAsILIHE
B BHIGOPKY, pacrpejenesbl HOPMaIbHO!

Fa A=+ s (1.2.2,)
n
3aecs (P, [) — TabiMuHOoe 3HauYEHHC KpHTepHs CrbrofeHTa
(cm. Tabanuy 11 npuaoxenus).

Ec/i¥ pu H3MEpeHHH OJHHM H TeM XKe METONAOM ABYX GIH3KHX
3HayeHHil A GbliM MOJYYEHB! ABE CJyyaiiHble OIHOPOAHBIE BbIGOP-
KH ¢ O6beMaMi 1 M m, TO MpH m<C7a LIsi BbIOOpKH o6beMa m
CIIpaBe/IUBO BhIpaXKEHHE:

Ty o ATy = X gy B 02 SE) (1.2.3)
m
(MHOEKC yKa3biBaeT NPHHALIEKHOCTh BEJHUHH K BEIGOpKe o6bema
m WIH n).
Beipaxenue 1.2.3 mnosposisier OLEHHTb BEJHYHHY IIOBEPH;I‘E‘JIB-
HOTO HHTEpBaja CPeLHEro X(m) HaHIEeHHOro, UCXOAA H3 BHIOODKH
o6bema m. VHbIMU CJAOBAMH, AOBEPHTENbHbIH HHTEPBAJ CPEIHEro
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X(m) BHIOOPKH OTHOCHTEJBHO MaJjloro o6eemMa M MOoXeT GbiTb CyXkeH
Gnarofapsi HCIOJb30OBAHUIO H3BECTHBIX BEJHUHH Sy H HP, fum),
Hali/IeHHbIX paHee JJisi BHIGODKH Go.bliero o6beMa n (B JajbHel-
eM HHJEKC n GyleT omyuleH).

Mpumeuanne 121 Ecim n<15, a mf” > 1,5, BeJUHUHHbl § H [ Le-

n
J1ecO06Pa3HO BLIYMCAATH, KaK YKa3ano B mpumeuanun L.1.1.

HP, f)- .
(P, [)-s — 49,96+ 1,83-0,1169 — 49,964 0,07,

/10

r+Ar=x+

Torpa OTHOCHTE/bHbE MOTPEINHOCTH € H &, coraacko 1.2.7 W 1.2.8, pasubi:

no
-100% = —22L_ 1009 — 0,42%;

X 49,96
TloacraBasis n=1 B Buipaxenue 1.2.2 unu m=1 B Bhipaxe- AR
o P =25 100% =27 1009 = 0.14%.
HnT 1.4.90, llUdly‘idCWl. X 196

X Ax=x;+ (P, [)-s. (1.2.4)

DTOT MHTEPBAJ SIBJISETCS [10BEPHTENbHBIM MHTEDPBAJIOM De3yJsbTa-
Ta OTAeNbHOro onpejenenus. [IJ1st Hero ¢ JOBEPHTEbHOH BEpOST-
HOCTBIO P BBHINOJHAIOTCA B3aHMOCBS3aHHbIE YCIOBHSI:

—Ax<p<xi+Ax; (1.2.5)
n—Ax<xi<<u+Ax. (1.2.6)

3uauenust AX u Ax u3 Boipaxennit 1.2.2 u 1.2.4 ncrnosbsylor npu
RLIMBANANUN OTUOCHTENLULIX NOrNeIiHOCTeHd ﬁT"Q"k“(\H Rﬂn“ﬂ“’l‘h‘

BLIYHCJACHHH OTHOCHTEIBHBIX NOTPelHOCTeH OTHeNBHO
(¢) u cpeaHero peaysbrata (&), Bblpaxasi 5TH BeJHYHHBI B %:
:‘%' 100% (1.2.7)
_ AT o
g=— 100% (1.2.8)

Mpumep [2.1. B pesyibTate onpenejeHusi COLEPKaHHS XHHOHA B CTaH-
NapTHOM o6Gpasue XHHTHAPOHA OblIM NOJyYeHH cJeayloulHe nauuele (n == 10).

X, % 49,80 49,83 | 49,87 | 49,87 | 49,92 | 50,01 | 50,05 | 50,06 | 50,10 | 50,11

Pacuerst no dopmyae 112, 1.1.4. 1.1.5, 1.1.6, 1.1.9 nanu crenyiomue pesyibrathi:
x=14996; [ =9; s> =0,01366; s =0,1169; s; = 0,03696.
HOBQPHTEJ’II}HHG HHTEpBaJbI pesyqabTaTta OTAEJILHOIO ONpeae/eHHsA H CpeJHero
pesyabrata npu P=90% nonyuaem corsacuo 1.2.4 u 1.2.2:

Xi Ax=x; = HP, [)-s =x; £ H90%, 9)-s = x; =+ 1,83-0,1169 = x; 4+ 0,21;
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OGo3nauasi MCTHHHOE COJEpP)KaHHE XWHOHZ B XHHTHIPOHE 4Yepe3 W, MOXHO
CUHTaTh, YTO ¢ 90% J1OBEpHTENbHON BEPOATHOCTHIO CHPABEANWBH HEPABEHCTBA:

p—021<<u<<u+021;
— 021 <p<x+0,21 (npu moBom i);
p—0,07<x<p+0,07; x—0,07<p<x+0,07
(npu n = 10).

Ilpumeyanue 1.2.2. Buuncienne . PHTEIbHBIX HWHTEPBAJIOB ASl CJy-
yasi, ONKCAHHOro B npumeuanuu 1.1.2, mposogsit, HCXos H3 JorapHpmMoOB BapHaHT.
Tor):(a puipaxenusi 1.2.2 u 1.2.4 npunumaior Bua:

lgx+Algxr= Igi';tm; (1.2.9)
Vn
lgxi+ Algx = Igxi+ 4(P, [)-sig. (1.2.10)

MNorenuupopanue soipaxenuit 1.2.9 u [.2.10 npHBOAMT K HECHMMETPHUHBIM
JOBEPHTE/IbHBIM HHTEPBAJaM /sl 3HAYEHHA x H X

antilg(lgx— Algx)<< x<C antilg(igr+ Algx): 1.2.11)
antilg(lgxi— Alg )<< x; < antilg(lgx: + Algx:), (1.2.12)
rae
Alg}:——t(p"/fls'g ;
n

Algx;=HP, [)-sie

an 3TOM [JiIf HHXXHHX lflvBerHHX TpaHHl JOBEPHTEJbHWX HHTEPBAJIOB X
H X HMEEeM:

P N |
et 2! J-IOO"(,; (1.2.12a)

[antllg(lgx,iAlgx) xi|
e==

Xi

] 100%. (1.2.126)
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1.3. METPOJIOTHYECKAS XAPAKTEPHCTHKA METOOA AHAJIH3A.
CPABHEHHE JIBYX METOJ0B AHAJIH3A
MO BOCINPOU3BOAHUMOCTH

C UeNbIO IMOyYeHUS! METPOJIOTHYECKO XapaKTeDHCTHKH MeTo-
Aa TMPOBOAAT COBMECTHYIO CTATHCTHYECKYIO 06paGoTKy OfHOH H.H
HECKOJIbKHX BBIOODOK, MNOJYYEHHbIX NpPH aHajiuze 06pasuoB ¢
H3BECTHHIM COLEPXKAHHEM OMPE/ENISIEMOTO KOMIIOHEHTA |t. Pesyb-

TaThl CTATHCTHYECKOH 06palOTKH NPEACTAaBASAIOT B BHie Tadm. 1.3.1.

Ta6uuua L3.1
MeTposiornueckie XapaKTepHCTHKM MeToxa aHAiH3a

H f x 52 s P uPY Ax e P

* Tpada 10 3amonHseTcs B Tom Clly4ae, eC/ii Dpeanuilvercd HepaBeHCTRS

=
N

Mpumevanne 13.1. Ipu nposenennu cosmectsoR cratucraueckoii o6pa-
GOTKH HECKOJbKHX BHIGOPOK, NONYHCHHBIX NPH aHAJH3e 0GPA3UOB € PasHLIM Co-
JEPXKAHHEM ONpEICJNSEMOTO KOMHOHEHTA pu, JaHHBE B rpabax 1, 2 3,4, 9 u 10
Taoa. 1.5.1 MPHBOLSIT OTHEMBHO V15 KAXK/0/ BHGOPKH. [Tpu stom B rpadax 2, 4, 5,
7, 8 B nocaegueit CTPOKE NOL YepTOH NPHBOAST OGOGIIEHHBE 3HAYCHHS f, s% s,
t, Ax, BHIUHCJIEHHBIE C yyeTOM npumevanus [.1.1.

Ecau pgns BHIOOpKH 06beMa 1 BeJHYHHA lu—xi>0, caenyer
PEIIHTb BONPOC O HAJIMYHH WIH OTCYTCTBHH CHCTEMATHUECKOH
OWHOKH. [lJis1 3TOro BBIYHCASIOT kpurepuit CrblogenTa f:

. f— IpL—?I-;/F/;' (1.3.1)

S

Ecau, nanpumep, npu P=95% u f=m—1, peanusyercs Hepa-

BEHCTBO

{>t(P, f), (1.3.2)
MOJy4EHHbIE JAHHBIM METOJOM De3y/IbTaThl OTSATOIUCHDI CHCTEMa-

THYECKOH OIHMOKOMA, OTHOCHTE/IbHAS BeJHYHHA KOTOpPOH § BHIUHC-
JsieTcsi o popmyue:
(1.3.3)

CJIelIyQT IIOMHHTH, 4YTO €CJAH BeJHYHHaA A onpelieseHa Kak

CpéaHee X Hekoell BBIGODPKH, NOJAYYEHHON 3TAJIOHHBIM METOJOM,

208

KpuTepuit CTbIONEHTa ! MOXET DaCCUUTHIBATHCH IO VDaBHEHUK
[.4.5.

I1pn cpaBheHnun BOCNPOM3BOJMMOCTH ABYX METOAOB aHANM3a C
OLeHKaMH JAHCHEPCHA s M s3 (S7>>s$3) BHIUMCASIOT KpPHTepHil
®uwepa F:

I

F=2

N

(1.3.4)

o

Kputepnit F xapakrepusyer npu s?>>s} nocToBepHoCTs pasaHuHs
Mexay st u 3.

Boluuciennoe 3Hauenne F cpaBHHBAIOT ¢ TaGJHYHBIM 3Haye-
uaem F (P, |1, [o), nadifenunin npu P=99% (cm. tabaumy 111
NPHJIOXKEHHS ) .

Ecau

F>F(P, |1, fa). (1.3.5)

pasJHuHe JUCTIePCHH ST H S3TPHAHAETCS CTATHCTHYECKH 3HAUUMBIM
€ BEPOSITHOCTBIO P, 4TO NO3BOJIsieT caeaTh 3aKAOUeHHe 0 Goaee
BLICOKOH BOCIIPOM3BOJHMOCTH BTOporo Meropa. [Ipu

FF(P, 1, [2) (1.3.5a)

pas/iHuMe 3HAYEHHit ST U s3 He MOXKeT 6MLTH MPH3HAHO 3HAYUMDIM

MO22KET OBIT PH3HZHC 2t

H 3aK/JI0YeHHe O pa3JjiHydHH BOCIIPOH3BOJHMOCTH METOJOB chesarh
HeJb3sl BBHAY HENOCTATOYHOro oGbeMa HHQ)OpMaLlPlH.

Hpumesanne 132 J[as wiydasi, oudcanioro B upumedannn 1.1.2,

B 726 [.3.1 BMECTO BeHUHH W, X, ST M s npuBoAST BeAHUHHB lgp, 1g¥%,, s, i s,
Hpu 3tom B rpady 8, cornacno npumeuanmio 1.2.2, srocsar Besnunny Algx, a B
rpagy 9 — MaxkcHMalbHOE N0 a6COMOTHOH BeJHUMHE 3HAaueHHe &. AHAJIOTHUHbIC
3aMeHbl NPOBOAAT [PH BBHIMHCAEHHH [ no ypasHeHHw [.3.1 W F — no ypavue-
wuio 1.3.4.

st cpaBHeHUs IBYX METOLOB aHa/lH3a pe3yJbTaThi CTATHCTH-
4ecKoi 06paboTKH cBouAT B Ta6Ji. 1.3.2.

Tabnuua 13.2

ZIﬂlﬂlble ANA CPABRHTE/ILHOH METPOJIOTHYECKOH OIEeHKH ABYX MET0/0B AHAIH3A

Me- |y | S X| ® | s | P | aP) | Dx| € |tgy| FPAS | Byl | Lowe
Ton, (1ab6:.) (1abn.) MeYa-
n/n ‘

1 2 314 5 6 7 S 9 10 1 12 12 11 15

|
1
2
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Mertposioraueckoe cpaBHeHHE METONOB aHAaJH3a JXeJaTesbHO
MPOBOAHTb NPH wi==ug, f1=>10 u f2>10. Ecan TouHble 3HaYeHHs
Wi H M2 HEH3BECTHbI, BEJHYHHBl 8 H Ly, HE onpeiesior.

Mpumep 1.3.1. ITyctb aas ABYX BHIGOPOK aHAJHTHYECKHX RaHHBX (1 u 2),
XapaKTepH3YIOLIHX, HalpHMep, PasjiHYHble METOIbl aHAJH3a, MOJYYeHH MEeTpOJO-
rHUEeCKHE XaPaKTePHCTHKH, npuBenensne B rpadax 1—10 Taba. 1.3.3,

€CKHe xapa BeNEeHHHE B

Ta6nwuna L33

Ho-| p | f | % % & s | PiAP p| Bx | & | gy PP fi B Bygl &
Mep % | (Tabn.) (rabim)

BbI- P-99%

Bop- .

KH

1 2 3 4 5 6 7 8 9 10 | 11 12 13 (14

1 | 100 | 20 |100,13| 0,215 | 0464 | 95 | 2,09 | 097 | 097 |1,8 -
336 (1792

CnepoBaresibHo, npu P = 999 THTIOTe3Y O Pa3iHUHH AucrepcHit s{ W s3 crenyer
NIPH3HATh CTAaTHCTHYECKH NOCTOBEPHOM. :
BbiBoab:
a) pesynbTaTl, NOJNYUEHHBIE NEPBHIM METOAOM, ABAAIOTCA [PaBHJbHbIMH,
T. €. OHH HE€ OTHATOULEHBl CHCTEMATHYECKOH OLIHGKOH;

G) pesyabTaThl, NOMYYeHHble BTOPLIM METOAOM, OTSIFOLLEHBI CHCTEMATHUECKOM
OUINGKOH;

B) no BOCITPOH3BOAHMOCTH BTOpOI:I METOA CYUIeCTBEHHO Jyylle MepBoro
MeToaa.

L4. METPOJIOrMYECKAS
XAPAKTEPUCTHKA CPEJAHEIO PE3YJIbTATA.
CPABHEHHE CPEJHHUX PE3YJIbTATOB ABYX BblBOPOK

Ecan ¢ nomowmbo jpaHHOro Merona aHanu3a (M3MepeHHusi)
1eyeT Ompenes €HHEe HEKOTOPOH BeJMuHMHbl A, TO Iasi

C./u:;_;ycx ONpEAC/inTD 3F
MOJY4€HHOH 3KCIEPHMEHTAJNbHO OJXHOPOIHOH BHIGOPKH 06bema m
PaccyuTHIBAIOT  BEJHYHHBl,  HeOGXOAHMMblE U 3aNOJHEHHS
ta6a. 1.4.1. Tak mocrynaior B TOM ciyuyae, ec/H MNpHMeHsIeMblii
MeTol aHa/iu3a (M3MepeHHs) He Obll paHee ATTECTOBAH METPO-
Jornyeckd. Ecam ke 3TOT MeTop yke HMeET METPOJIOrMYecKyio

2 100 IS 98OI 0012 O,II0 [ 95| ZI3 [ 0,37 0,241/2,39 1,99

Jlaa sanonnenus rpadnl 11 BHUYHCJAHM 3HaYeHHA £ H f:

o dp— Ve 1100—100,181- Y20 T _ | o0
L= - —

51 0,464 e

Ip—x2| Yms _ 1100—98,01] y15+71 i

fy = = 5110 =172,36;
S2 N

TMockoabky ¢ = 1,28<(95%, 20) = 2,09, runoresa Lul—x'l‘l 5= 01 MOXeT
ObiTh OTBEPTLHYTd, YTO MO3BOJIAET CYHTATH Pe3y/bTaTH BHOOPKH 1 CBOGOAHBIMH
OT CHCTEMAaTHYeCKOH OIHGKH. _

Hanpotus, nockonbKy ty = 72,36 > 15(95%, 15) = 2,13, runoreay I na— xal ==
= 0 NPHXOAMTCH NPH3HATh CTATHCTHYECKH [OCTOBEPHOH, YTO CBHAETEJbCTBYET
O HaJMUMK CHCTEMATHYECKOH OIWMGKH B pesyabraTax Bei6opku 2. B rpady 14
BHOCHM:

1100 — 98,011
100

P L e T T Y -100% = 1,99%.
N

3anoanum rpagwu i2 u i3:

F(99%; 20; 15) = 3,36;

2
si 0,215

=—— = = 17,92;

F s3 0,012 ! .

F=17,92> F(99%: 20; 15) = 3,36.
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aTtrecrauuio, rpapu 2, 4, 5, 7, 8 © 9 ta6a. 1.4.1 3anmoausioTcs
Ha OCHOBAaHHMH HAHHBIX Ta6u. [.3.1, nonyueHHBIX NPH aTTECTAUMUM.
Ilpu 3anonnennn tabn. 1.4.1. ciexyer npu HeOGXOAUMOCTH YUH-
ThiBaTb mpuMeyanus 1.2.1 u 1.3.1.

Tabnuua L4.1

Me”rpn:lomweckue XapaKTEePHCTHKH CpeJHero pe3yibTaTa

m f x 2 s sy P WP, p Ax | bx €
x* Ax
1 2 3 4 5 6 7 8 9 10 11

Taxum o6pasoM, Ha ocHOBaHuM BhipaxeHus 1.2.1 st uame-
psieMO# BEeNHUHHbl A B IIPEANONOKEHAH OTCYTCTBHSI CHCTEMAaTHYe-
CKOH OWHOKH C BEPOSITHOCTbIO P BLINOJIHSAETCS YCJIOBHE:

}—A;<A<X—I—Ax, (1.4.1)

T. e .
A=Xx+Ax. (1.4.2)
MMpumeuanne 14.1. B cayuae, npexycMoTpensom B mpumeuanun 1.1.2,

B rpage 9 Taba. 1.4.1 npusoaAT seanwunny Algx, a kaxayio u3 rpad 3, 10 u 11
pasGuBaior Ha aBe (a, 6). B rpade 3a npusossr anauenne %, B rpate 36 —
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3nauenHe lgx;, B rpadax 10a u 106 — COOTBETCTBEHHO 3HAUECHHSI HHXKHe!l U BepX-
Hell rpaHHl JIOBEPHTENbHOrO HHTepBada mia x, (cM. yvpasHenus 1.2.11, 1.2.12).
Hakoneu, B rpade 11 npuBOAAT MakcHMajabHOEe 1O abGCO/IOTHOH BeJIMUMHE 3Haue-

uue ¢ (cM. ypapuenye 1.2.12a).

Ecan B pesyjbTaTe H3MepeH#HH OAHOH H TOH Ke BeqHukHb A

pa3HOCTH (X —X2) HAXOAAT no ypasHeHuio 1.4.7, a uucao crerne-
Hel cBo6oaH [’ — no ypaBHenuio [.4.8:

sp=St 4 st (1.4.7)

n ﬂ2

HoJlydeHbl ABe BbIGOpKH 00beMa 1y H rg, NPHUEM X| 7= X2, MOXKET ['=(n+n.—2) (0 54+ - ) (1.4.8)
BO3HHKHYTb HEOGXONHUMOCTb NPOBEPKH CTATHCTHYECKOH AOCTOBEP- si-+st
HOCTH THIIOTE3bl: :
(‘"PNF\RQTPHLH(\ R NTAHHOM Ccavuae
CrenoBaTebHO, B RaHHOM Caydae
X1=Xa, (1.4.3) b — o Cer—slartyan
= = Eimnians i, (14.9)
Sp nestn-s3

T. €. 3HAUHMOCTH PA3HOCTH (¥| — X2).

Takasi npoBepka He0GXOAUME, €c/IH BejiHuuHa A omnpejesach
JBYMSi Pa3HbIMH METOJAaMH C I[eJIbl0 HX CPABHEHHSl WJIM eCJH BeJiy-
uiHa A onpejensiyiack ONHHM M TeM >XKe METOLOM [Jsl ABYX Pas3HbiX
06'bEKTOB, HIEHTHUHOCTh KOTOPHIX TpeGyercs nokasaTs. [las mpo-
BepKH rumore3nl 1.4.3 cjenyeT yCTaHOBHTD, CYLUECTBYeT /i CTaTH-
CTHUeCKH 3HAUKHMOE pa3/MuHe MEXIy AMCIepCHSIMH §7 M s3. JTa
npoBEpKa NPOBOAHTCA TaK, KaK YKasaHo B pasjeie 1.3 (cMm. BbI-
paxenus 1.3.4, 1.3.5 I35a) PaccvapnM TpH cJyuas.

1. Pasauume nncnepcnu s? M S3 CTATHCTHYECKHM HEXOCTOBEPHO
(cnpaBeaauBo HEPaBeHCTBO 1.3.5a). B 3ToM cavuae cpenHen3Be-

UIeHHOe 3HAUeHHe s? BhluMCASIOT N0 ypaBHenuio 1.1.7, a aucmep-
CHIO S} pasHOCTH |x; — xof — mo ypasHenuo 1.4.4:

P S2 n ny

=St (1.4.4)

—
sp=y sp. (1.4.4a)
Manee BbluHCASIOT Kputepuid CTblOJEHTA:

on—xal i — 1/ nots
t= = R (1.4.5)

Sp

——

—n.
ni

£
i

3
o

[$2}

(1.4
(1.4

a)

ny

Ecau npu BuiGpanHoM 3HaueHuu P (manpumep, npu P=95%)

t=>1(P. ). (1.4.6)

TO pe3yJbTaT [pPOBEPKH MOJOXKHTCACH — 3HAUeHHe (x| — Xy)
ABJSAETCS 3HAUMMbIM M THIOTE3Y ¥, =X: oT6paceipawT. B nporus-
HOM C/ydyae Hajo MpPH3HATb, YTO 3TA THMIOTE3a HE NMPOTHBOPEUHT
3KCIEPHMEHTAJbHBIM JAHHBIM.

9. PasjMuse 3HAYEHHWH S} M S3 CTATHCTHYECKH AOCTOBEPHO
(cnpaBenauso Hepasencteo 1.3.5). Ecam si>>s3, aucnepcuio si
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Boiuvcaennoe no ypaBHeHHIo 1.4.9 3uauenue [ CPaBHHBAIOT C
Tabauunbiv 3nadennem ¢ (P, f'), kak 3To omucaHo Bbilie AJsi cay-
yasa |.

paCCMOTpeHHe npo6aeMbl ynpoulaeTcsi, Koraa nins u s>
>s3. Torna B OTCYTCTBME CHCTEMATHYECKOH OIMOKH CpeiHee X»
BbIOOpKH oObeMa ne MPHHHUMAIOT 32 JOCTATOUHO TOUYHYIO OUEHKY
BeJIMUHHBl A, T. e. mpuHHMaIOT Xy=u. CnpaBeAJUBOCTb THIIOTE3bI
X1=y, 3KBHBAJ/IEHTHOH runorese 1.4.3, npoeepsioT ¢ MNOMOLLbIO
soipaxenu#t 1.3.1, 1.3.2, npunumas [,=n,— 1. I'unotesa 143
OTKJIOHSIeTCSl, KaK CTAaTHCTHYECKH HeJO0CTOBEepHAas, €CJH BBIMNOJHSA-
ercsl HepaBeHcTBO [.3.2.

3. HaBectHo TouHoe 3Hauenmue peanunnnl A. Ecan A=y,
nposepsioT ase runoresbl: x;=pu (1.4.6) n xo=p (1.4.7).I1poBepky
BHUTOJIHSIOT T2K, KAK OMKCAHO B pasjielle [.3 ¢ noMolLbIO Bbipaxe-
aui 1.3.1 w 1.3.2, otaedibho fjif Kaxjo# w3 runotes. Ecid runote-
3bl 1.4.6 u 1.4.7 cTaTHCTHUECKH AOCTOBEpHBI, TO C/JAEAYET NMPH3HATb
aoctoBepHo#l ¥ runotesy [.4.3. B npoTHBHOM cJaydae THINOTe3a
[.4.3 mosxHa 6bITb OTOpOILEHA.

Mpumeuanune 142 B cayuae, npeaycmorpennom npumeuannem [.1.2,
NpH CPaBHEHHH CPEAHHUX HMCNOJb3YIOT BEJIHUHHB IgXy, Siy ¥ Sig

Korna pasHoCTb (X1 — x2) okasbiBaeTcsi 3HaUUMOH, Onpesess-
10T JOBEpPHTEJbHbIH MHTEPBAJ [Vl PA3HOCTH COOTBETCTBYIOLIKX

‘T€HEpaJibHblX CPEAHHX {X{ H XG)

¥y — g2l — (P, [)esp <I%1 — Xl < lxi—xal +1(P, ) sp (14.10)

Mpumep L4.1. [lpx onpesenenun COLEP)KAHHA OCHOBHOTO BeLLECTBA B
AByx 06pa3uax mpenapara, H3TOTOBNEHHBX NO Pa3HOH TEXHOJOMHH, MOJYYEHbl
METPOJOTHUECKHE  XaPAKTePHCTHKH CPeHHX Ppe3yJbTaToB, I[pPHBEJEHHbIE B
ta6a. 1.4.2. Tpebyercs peilnuTb, siBAseTCA JH MepBblii o6pasel no AaHHOMY nO-
KasareJio Jy4YilHM B CpaBHeHMH CO BTOpPBIM oﬁpaauom

0,
MockoabKy F == —;— 5. ;5 = 1,24 << F(99%, 5,7) = 7,46, TO cOrJacHo He-
]

paBencTBY [.3.5a CTaTHCTHUYECKH [QOCTOBEpPHOE pa3jinuHe BeJHYHH st n s3 orcyr-
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Tabnunoa L42

Howmep n f x % 2 s sz P% | uP,pl ax Ax €%
obpas-
na
0 1 2 3 4 5 6 7 8 9 10 11
99,10 025 | 050 | 0,18 | 95 236 | 1,18 | 042 | 042
é 2 5 98331 031 1 056 {023 95 257 1 1,44 1 059 | 060
]

crayer. CiiefoBarenédo, runoresa x; =X, (1.4.3) nposepsieTcss ¢ nomoulbio ypas-
uenndt 1.1.7, 1.1.8, 1.4.4 u 145

k=
S [ne—1)-sd]
1

k=

_hstapsd 702545081 o

fi+12 745

S=
k=g

kzal (ne—1)

s = ys2 = 0,275 = 0,524.

= s¥(ni 4- n2) _ 0,27?(8"%— 6) — 0,0802;
ny-ng 5-0
Sp= VSPE = /0,0802 = 0,283.
f=n+n—2=84+6—-2=12
fe | x1— %2 _ 199,10 — 98,331 —o72.
Sp 0,283

F=272>495%; 12) = 2,18

t=2,72<C4(99%; 12) = 3,08.

CrnenorarennHo OREDUTENNLHOU  RENOSATHOCTEIO = 05% runoresa
€DOSATHOCTRIO £ I runore3a
CaenoparellbHO, ¢ JOBEDHTENLHOH  Bep o

J b HroTes
Xi 55 X» MOXeT GbITb NpUHsATa. OXHAKO C 1OBEPUTENbHOH BEPOATHOCTbIO P = 99%
NPHHSATL 3TY FHNOTE3Y HEb3S M3-3a HENOCTATKa MHQOPMALHH. .

Ecan runoresa xi # xp NpuHATa, TO OMPELEJHAIOT LOBEPHTENbHbIH HHTEPBAJ

Pa3HOCTH reHepasibHbIX CPEIHHX Xi M X (ypaBuenue 1.4.10):

|2 —Xe| —H(P, Pesp<| B — Bt < |t — x|+ (P, [)-sp
(P=95%; f=12),

199,10 — 98,33| —2,18-0,283 << %1 — %#<C 199,10 — 98,33 | + 2,180,283

0,15 %1 — %< 1,39
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1.5. HHTEPNIPETAUMS PE3YJIbTATOB AHAJIH3A

Ouenka cxonMMOCTH pe3yabTaTOB napasneabHbiX onpenee-
HHil. TIpn PANOBBIX HCCAENOBAHHAX AHANHTHK OGBLIYHO TPOBOAHUT
ABA—TDH, pexe YeTbHPe Napa//eNbHbIX Onpelenerus. BapuanTol
TNOJIy4€HHOH MPH 3TOM YNOPSAAOYEHHO BbIGOpKH o6beMa m, Kak
NIPaBUJIO, LOBONLHO 3HAUHTEJIBHO OTIHYAIOTCS APYT OT Apyra. Ecuu
METOL aHaJ/n3a METPOJIOTMYECKH aTTeCTOBAH, TO MAKCHMAaJbHAS
Pa3HOCTL pe3y/nbTaToB ABYX MapaJiiebHbIX ONpefleJeHHH LoJKHA

YLOBJIETBOPSAIT HEPABEHETBY: -

[Xi— x| <<L(P, m)-s, (L5.1)

rué L(P, m)— ¢akrop, BhUHCAEHHbI 110 IMupcony npu P=95%.
G S N N
L\ 277 | 331 | 3.65 |

Ecaun nepasenctso 1.5.1 He BhinosHsieTcs:, HEOGXOLHMO npoBe-
CTH JIONOJHHTENbHOE ONpEJe/eHHe H CHOBA NPOBEPHTH, YIOBJET-
BODSIET /1M BeJIMYHHA |x)— x,| HepaBencTBy 1.5.1.

Ecau anst peayabratoB ueTwipex napasienbubix onpezeneHni
HepaBeHCTBO 1.5.1 ue BhIMOMHSIeTCH, ofHA M3 BAapHaHT (x| WM X,)
AOJDKHA ObITh OTGpPOLIEHA M 3aMeHeHa HOBOJ. Ilpn HeBo3MOXK-
HOCTH ROGHTBCH BbIlIO/IHEHHSA HepaBeHCTBA 1.5.1 cefyer cuMTath,
YTO KOHKDETHbIE YC/IOBHS aHa/M3a MPHBEIH K CHHIKEHHIO BOCIpO-
H3BOLAMMOCTH METOAA M NMPHHSTAsi OLEHKA BENMYHHBI S MPHMEHH-
TEILHO K NaHHOMY Cayualo siBJIsieTcs 3aHHxeHHOH. B sTom cayuae
NIOCTYNaloT, Kak yka3aHo B pasgee I.1.

Onpeneaenne HEOGXOAMMOro YHCAA napasjienbHbix onpeneJie-
tuiA. Ecin HEOGXOMMMO MoAY4HTb cpemHuil pe3yJabTaT X C OTHOCH-
TeJIbHOHA MOTPeLIHOCTBI0 E<C @, MPHYEM METON aHAJH3a MeTpo.J10-
PHYECKH  aATTECTOBAH, HEOGXOAMMOE YHC/IO MNapauIeJbHBIX Ompe-
AeNeHHi M HAaXONAT, HCXOAsl M3 ypaBHeHus 1.9.3:

: ‘ m=>( "\;'.'X_“”)? , (15.2)

Tapantna xauectsa npopykumu. IIpeanonoKuM, YTO KayecTBo
NPOAYKLHH DPErNaMEHTHPYETC TPeeNbHbIMH 3HAYCHHUSIMH Qi
H Gmic BEJIMUMHBL A, KOTOPYIO ONPEAE/NSAIOT HA OCHOBAHHH PE3YJib-
TaToB aHaaH3a. [IpuMeM, UTO BEpPOATHOCTb COOTBETCTBHA KauecTBa
TNPOAYKTA YCJIOBHIO ’

—
—
ol
w

N

Qmin <A < Qmax

HOJKHA COCTaBsTE PY,.
[lycts Be/munHy A HAXOAT SKCHepHMEHTANbHO KaK cpefHee
BBIGOPKH OGbeMa fm, a METOL ee ONpeieJeHHs METPOJIOrHYECKH
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arrecroBan. Toraa ycaosue 1.5.3 GymeT BBITOJIHATLCA C BeposiT-
HOCTBIO P, ecin sHauenue Xx=/ 6yner nexarth B npejenax

in + AA <A < anas — A, (1.5.4)
rae:
= U(P)-s
AA= . [.5.5.
3uauennss kosdpouuuenta U nast BeposiTHOCTH P=95% u
0, N ¢ 3 / N .

Al TapaHTHH KadecTBa HalbJojlaembie npejebl H3AMEHEHH B
yHHbl A Ha MpakTuKe CleAyeT OrpaHHYHTb 3HAYEHHAMH:

-

Auin =ty + AA = iy - LELS (1.5.6)
ym

Anux = inax _A‘\/I:am.:x 7~U(/Pl-$ . (157)
¥ m

HaoGopor, ecan 3axanbl 3HaueHHst Auin B Apay, 3HAYCHHST iy
W Gy, BXOJsHLME B HepaBeHncTBO [.5.3, moryr Gbith Halljensl my-
TeM pewreHdsi ypasHenn# 1.5.6 u [.5.7. Hakoneu, ecau 3amaHbl
napbl 3HaueHu# Auin, Auin B Apax, dmax, TO ypaBHeHus 1.5.6 u
[.5.7 moryr 6biTb pelueHbl OTHOCHTEJBHO iri. DT0 MOKeT ObITh
HCII0JIb30BAHO AJISl OLEHKH HeOOXOLMMOIo YHCJIA flapanieibHbiX
onpeneseHuil BeJHUMHB A.

Ipumeuvanne 151 B ypasuenusx 1.5.5, 1.5.6 u 1.5.7 eanunna kosp-
duunenra U(P) nosmkua Guith 3amedeHa sennuunoil (P, ), ecam smauemie [,
onpejeseHHoe no ypasHennsim [.1.4 waw 1.1.8 << |5,

Hpumewanune 152 [das ciyuasi, JHpeAyCMOTPEHHOIU lIPHMEYAHH-
em [.1.2, onncannbie B pasieie 1.5 BRIUHCACHHS NPOBOAAL € HCHOMLIOBAIMEM
seTHyuH 1gx, lg x. sig 0 T. 0L

[Mpumep L51. PaccMorpum jaanusie TaGanibl [.3.3, oTHocswmnecs: K Bbi-
Gupke |, Kak METPOJIOrHUECKYIO XAPAKTCPHCTHKY HCIOJIB3YEMUIO METOAA aHaiH3a.

a) Ilyctb awin=98Y%, du.=100,50%]. Toraa ans pcimsiryemoro u6pasia
NPOAYKTA CPEeAHHMIT pe3yJbTaT aHaju3a A NpH MPOBEMEHHH TPeX Napaiie]bHLIX
onpesesenuit (;m=23) 10/KeH HAXOIUTLCH B Npejenax:

H(P)-s U(P)-
Apin + -b—(P)_—q\/\A <C Ay~ ———(~;)i:<
ym Vom
[pn P==99%:
98 + 2'—3——32&( A <1005 A—V—Q—‘ﬁo 49{: U8.62 <2 1 <7 99,88.
V3 V.
Ipn P=95%:
- 5. 0.46
98+"—‘°5’/&4-<44<100,57L‘1/9‘_4 981 = 100,06
3 3

6) PeanbHoifi cpephuil pe3yjbTar dHaamusa o6pa3sna HCHBITYEMOFO NMpOAYKla
A=99% (npu m=3). Torpa omnpeileIeHHe LPEICNVB Q.. H Uy, 'APAHTHPO-

16

<

[\

BAHHO XADAKTEPHIYIOUIMX K4UECTBO NAHHOTO N6PA3NA C 3a]aHHON LLOBEPHTEbHOM
BEPOATHOCTBIO P, MPOBOAMM, HCXOMA 3 ypasueHHs 156 wiu [.5.7, noaaras
Avin==A = A )

U(P)-s

Amin=A —
m

Amax==A +&.

[pu F:QQ%:

2,33-0,464

e

Amax=99 + :99,62%.

Mpu P=95%:
1,65-0,464

V3

1,65-0,464
3

Amin=99 — =98,56%;

Q=99+ =99,44%.

TI0NYUCHHRC OUCHKH Qumin M @mayx 6IH3KH K TPAHHI@M QOBEPUTEABLHOTO HHTEp-
i _ Ax 097
Bada A+ Ax=A+ =094 =99+0,56, 40 cooTBETCTBYeT MpHMeuanuo
ym V3

[5.1.

1.6. PACHET H CTATHCTHYECKASl OLLEHKA
MAPAMETPOB JIHHEAHOR 3ABHCHMOCTH

Ilpu Henonp3oBanuu psana XUMHYeCKHX M (PH3UKO-XHMHUECKHX
METOAOB KOJIMYECTBEHHOIO aHaJ/u3a HEMOCPEACTBEHHOMY H3Mepe-
HUIO TIOABEPraeTCsi HEKOTOPasi BENHYHHA Yy, KOTOPasi SBJASETCS
JIMHEHHOH ¢ yHKuMel HCKOMO#H KOHLUEHTpauuu (KOJIHYECTBA) x
ONMpPENENAEMOTO BEILeCTBA HJH 3/MeMeHTa. HbIMH Cl0BaMH, B oc-
HOBRe
3aBHCHMOCTH:

HT CYlileCTBOBaHHE JHHEHHOM

y=bx+a, 16

Tie yj — H3MepsieMasi BeJMYHHA; X — KOHLEHTPaIHst (kos1HUecTRO)
onpeessiemoro BEUIECTBA WJIM 3JIEMEHTa; b — Yri0BOH Ko3(du-
IIHEHT JIMHEHHOH 3aBHCHMOCTH; @ — CBOGOAHBIH UJIeH JHHEHHO
3aBHCHMOCTH.

s ucnoan3oBanus 3aBucumocty 1.6.1 B AHANHTHYECKHX
LeasX, T. €. IS ONpeAe/eHHS] KOHKPETHOH BeJMYHHBL X 110 H3Me-
PCHHOMY 3Ha4eHHIO Yy, HeOOXONHMO 3apaHee HaHTH UHCIORLIE
3HauYeHMsl KOHCTAHT b M a, T.e. NPOBecTH Kanu6poBky. HMuorna
KOHCTaHTHl QyHkuuu (1.6.1) uMelOT TOT wau wuuoOI (usnyeckmit
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CMBbICJI, H# WX 3HAYEHHA AOJKHblI OLEHHBATLCA C YYETOM COOTBET-
CTBYIOILETro AOBEPHTEJNLHOrO HHTEpPBAJaA. Ecau Kanuéposxa npose-
JIeHa M 3HAYeHHs] KOHCTAHT a@ U b onpeneJieHbl, BEJHYHHY X; HAXO-
JAAT M0 H3MEPEHHOMY 3HAYEHHIO Y;;

=Ly 2. (1.6.2)

Torpa:

ITpr KalHOpOBKE BEJHUHHY X pAacCMaTpHBAIOT KaK apryMEHT,
a BeJHYHHY y — Kak ¢yHkuuio. Hannuue nuneliHoii 3aBucumMocTH
MeXJY X H y He BCerfa siBJsieTCsl oueBHAHBIM. [To 3Toil mpHumue
SKCMEPUMEHTAJbHbE JlaHHble, [OJyuYeHHble TIpH KajiuGpoBKe,
B NEPBYIO Oouepellb HCHOJb3YIOT JJIsI OLEHKH JKECTKOCTH, T. €. CTe-
NeHH HeCJyYyaHHOCTH JIHHEHHOH CBAI3H MEXIY X H Y, ¥ JIHILb 3aTeM
OnpeJle/isilOT 3HAYeHHs] KOHCTAHT @ H b M HX [OBEpPHUTE]bHBIE HH-
TepBajbl. B nepBoM npuG/aHKeHHH CYAHTb O KECTKOCTH JHHEHHOH

. m IZx;yr— .?jxfIZy: (1.6.4)
i yi—bi Xi

a=1‘m_1_; (1.6.5)

femm—2. (1.6.6)

Ecnu nmonyuennsle spauenns KO3 QHIHEHTOB @ ¥ b HCIOMb30-
BaTb ]ISl BLIYHC/ICHHS 3HAYEHHH y No 3agaHHbIM B Ta6a. L.6.1
3HAY€HUAM apryMeHTa x COLJacCHO 3aBUCHMOCT. ,

CBSI3H MEX]y NepeMeHHbIMH X H Yy MOXHO MO BeJHuUHHe KO3ddu-
L{HEHTA KODPEeJsIlHH 7, KOTOPBIH BBIYHCJSIOT 10 YPaBHEHHIO:

5
JIEHHbIE 3HA4YeHHs y 0603HaualoT uepes Y), Yy, ... ¥, ... Y.. Pas-
6poc 3HayeHuit y; OTQHOCHTeJ]bHo 3HayeHH# Y; xapakTepuayer
BeJMUHHA JHCNEPCHH SG, KOTOPYIO BLIMHCASIOT N0 yPABHEHHIO:

m mn  om
m Y xy — > xi ) Yi
1 1 1

- - — —— — (16.3
V[ -E )] [E i-E )]

r

)

; w—=Y)y¥ X yi—aS yi—b> xu
1 I 1

— . (16.7)

B cBOw ouepenb AucniepcHM KOHCTAHT b M @ HAXOZAT 5O VDAB.

s§=

HCXOASi H3 3KCIEePHMEHTAJbHbIX [aHHLIX, NPENCTABJEHHbIX B
tabs. 1.6.1. Uem Guuxe |r| K eAHHHLE, TEM MeHee. cayuyaiiHa Ha-
6mo1aemas JHHeHHAs 3aBHCHMOCTb MKy NEpPeMEHHbIMH X H Y.
B aHanuTHYecKOH XMMHH B GOJIBLIHHCTBE CJy4aeB HCIIOJAb3YIOT
JMHeHHble 3aBHCHMOCTH ¢ KO3((dHULHEeHTOM Koppeasiuuu |r|>>0,98
H TOJIbKO NpPH aHa/U3e CJEeJOBbIX KOJHYECTB pPacCMaTPHBAIOT JH-
HeH#Hble 32aBHCHMOCTH ¢ Ko3ddHIIHEHTOM Koppeasiuu |r|>=0,9.
ITpumeHenne ypaBHenusi 1.6.2 onpaBaaHo TosbkO mpu r>0,95.
Kos¢pduunentol @ ¥ b H ApyrHe MeTpPOJIOTHYECKHE Xapakre-
pucTHKM 3aBucuMOcTH [.6.1 pacCUMTBIBAIOT € HCMOJb30BaHHEM
METOJla HaHMEeHbUIHX KBaApPaTOB MO SKCHEPHMEHTAJbHO H3MEpEeH-
HbIM 3HAYEHHSIM NepeMeHHOH y ISl 3aaHHBIX 3HAUeHHH apryMeH-
ta x. [lycTb B pesynbraTe 3KCnepHMeHTa HalfeHbl NIPEACTABJEH-
Hple B Ta6s. 1.6.1 mapel 3HaueHHHA aprymenta x ¥ QyHKUHH y.

Ta6bnuua L61

i X; Yi
1 X b
2 Xg Y2
m Xm Ym
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HEHHSIM: o

9 mst
P f— 0. ; (1.6.8)
2= »)°’
mzl (21 x)
si=St3 2 (1.6.9)
m<

CranjpapTHble OTK/IOHEHHS Sy M S, H BeJHUYHHB Ab H Aa, ne-
O06GXOIMMBbIE [JIST OLEHKH JI0OBEPHTENbHbLIX HHTEPBAJOB KOHCTAHT,
PaccuuTHIBAOT MO yPABHEHHSIM:

so=y st ; (1.6.10)
sa=y s%; - (1.6.11)
Ab=1t(P; F)-ss; . (1.6.12)
Aa=t(P; F)-s,. (1.6.13)

Ypasuenno 1.6.1 ¢ xoHcranTamu a u_b o6s13aTesIbHO yAOBJeT-

BOPA€T TOUKA C KOODAMHATAMH X W J, HasblBaemasl LEHTPOM
Kanu6GpoBOYHOTO rpaguka:

. 2 '

P=t (1.6.14)

. 3w ,

=" (1.6.15)
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Haumenbline OTKJIOHEHHS 3HAUYEHWHA y; OT 3HA4YeHHH Y; HabJIO-
[lal0TCA B OKPEeCTHOCTAX UeHTpa rpaduka. CTaHIapTHblE OTKJIO-
HEHHS S, U Sx BEJHYMHbI y H X, PACCUHTAHHBIX COOTBETCTBEHHO
no ypaBHeHHsM [.6.1 u 1.6.2 ucxoasi u3 HM3BECTHbIX 3HAYEHHH X W
Yy, OTPeAeNAAIOTCS C YYeTOM YAAJNCHHA TOCHENHHX OT KOOPIAMHAT
LeHTpa rpadHka:

-2
l7111__!_ m(x /:\) 1 - (1.6 16)

il " » 17
m; K- (E x_,)

Ly mG=3

—ysrt
vl bz[m$ x?—(ﬁx,)Q]

C yueToM 3HaueHHH S, M S, MOryT ObITb HaiJeHbl 3HaYeHHS
BE

Ay=s,-t(P; F); (1.6.18)
Ax==s,-t(P; F). (1.6.19)

3Hauenusi s, ¥ AX, HaWjieHHble TPH n;=1, FABJAIOTCA Xa-
PAKTEPHCTHKAMH BOCIHPOH3BOAHMOCTH aHAJHTHUECKOTO MeTOxa,
eC/H X — KOHUEHTPAUHH, @ y — YHKUHA x.

OG6bIuHO pe3yJbTaThl CTAaTHCTHUECKOH 0OOpPabOTKH MO MeTOay
HAMMEHbIIUX KBaJApaToB CBOAAT B Tabauny (tabua. 1.6.2).

Tabnuua 162

Pe3yabTaThl CTATHCTHYECKOH 06paboTKH 3KCHePHMEHTAIbHbIX nam{rlx,
NO.IY9eHHBIX NPH H3YYEHHH JAHEHHOH 3ABHCHAMOCTH BEIa y =bx-+a

Flxl vy b a wPp) | ab| Aa | g r Sy Ax | Ax-100
i npu npu‘
P =95% nj =1 5
Vj =y
1 2 3 4 S 6 7 8 9 10 11 12 13
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Mpumeuanune 161. Eciu uneasio 3KCNepHMEHTa IbHOH paGoThl SIBAf-

/I0Ch OnpeneneHue KOHCTanT b v a, rpadst 11, 12 1 13 ta6a. 1.6.2 He 3a00AHSIOTCS.
Mpumeuanue 162 Ecanm y=5 Igx + a, Bbiuncenus, onHcaHube B pas-
nene 1.6, sunosnaior © yueTom nphmevanuii 1.1.2 u 1.2.2.
Moumewanue 163 Coags

lpHEMeYaHH

1.6.3. Cpasnenue aucnepcuit s§, mosyuenubix B pasHbixX
YGIOBHAX 1/l IBYX JIHHEHAHBIX 3aBHCHMOCTEl, MOXKET ObiThb NMpOBEAEHO, Kak
yKaszano B pasneqe 1.3 (cM. Belpaxenus 1.3.4, 1.3.5 g 1.3.5a).

IL. CratucTuyeckas 06paGoTka pesy.bTaToB
onpenesenns cneundHyeckoi apmakosoruuecko
AKTHBHOCTH NpenapatoB GHOJOTHMYECKHMH METOJAaMH

IL1. OMPERENEHHE AKTHBHOCTH NMPENAPATA
BHOJIOTHYECKHMHU METOIAMH

Bo MHOrux ciyuasix ycraHoBsienwe cBOKHCTB npenaparos npu
TOMOILM (PH3HUECKHX H XHMHUECKHX aHANH30B AOCTATOYHO st
TOJIHOH XapaKTePHCTHKH CBOHCTB 3THX npenaparoB, BKJAKOUAsi H
HX GHOJIOTHYECKYI0 aKTHBHOCTb. OnHako ¢bu3nyeckne U XHMHye-
CKHEe CBOHCTBA Mpenapara He BCETAa MOIYT GbiTb CTaHAapTH30-
BaHbi. HepenkH ciyuam, Korga cesizp MEXAY STHMH CBOHCTBaMu
lipenapata H €ro GHOJIOrMYECKOH aKTHBHOCTBIO YCTAHOBJIEHA He-
AOCTATOYHO ONpENESEHHO H ONHO3HAuHO. B mono6mmix cayuasx
GuosorHuecKas aKTHBHOCTb (hapMAaKOJOCHYECKOTO areHTa MOMKeT
ObiTb  OMpelesieHa TOILKO NPH NOMOILH HENnocpe ACTBEHHOTO
6HoJIOTHYeCKOrO HCC/IeNOBaAHHS.

Yame Bcero mokasaredp, Xapaxkrepuaywomui 6
AKTHBHOCTb Ipenapara, YYHTBIBA€TCH B KOJHUYECTBEHHOH (opme:
HamnpuMep, Macca acKOpGHHOBOH KHcJOTH Ha 100 © TKaHH Han-
TNOYEUHHKa NpH NeACTBHH KOPTHKOTPONHHA, BPEMs CBEPTLIBAHHSA
KDOBH NpH NIEHCTBHH Trenapuua u 1. 1. B 5ToM ciyd4a€e KOHEYHbIM
PE3yJbTATOM MCTIBITAHHS C/EAYET CYHTATh CpejJHee 3HayeHue
fokasaress y, a ToYHee — NOBEPUTEJbHbI! HHTepBan ansi y. O BbI-
YHCJIEHHH 3THX BeJIHYMH cM. pasi. 1.1 u 1.2.

o]

T4

g

HOJIOTHYECKYH

Mpuwmep I11.1. Ipn sBeneHun 7 wbimawm BHyTpHép}OﬁJHHHO pacTBopa
rekcenana B nose 100 Mr/kr nosydeHsl CaAexylowlMe BeJHUHHbBI NPOJAOJIXKHTENb-
HOCTH Hapkosa y; (B mumytax): 35; 83; 53; 60; 71; 62; 39.

Pacuer nposoasit no ypasuennsim: L1.2; L1; 1.2.2 npu P=95%.

y=>57.60 mun; s®—=287,64; s—16,96: sp=6,41.
[=6: £(95%,6)—=245; Ay—15,70.
YEAY=5764 157 Ymin=419 MHH  gmar — 73,3 Mus.

OIlHOfl H3 BaXHeHIHX 3aja4y OHOJOTHYECKHX HCINbITAHHH
(papMaKOJIGi‘H‘iECKHX BELIECTB sBJSETCSH CpaBHEHHE HCOBITYEMOTO
npenapara co CTaHOAPTHBLIM, IJIA Yero HCIbITAHHIO noaBepramoTcs
OLHOBPDEMEHHO ABe HJIH 6oJiblee YHCI0 (ECJIH HCIIBITAHHSA TMPOHU3-
BOAATCA NP HEKOTOPOM HAGOpe 103) Trpynn MHBOTHBIX HJIH
Apyrux TecT-o6bekToB. [Ipu coctaBnenud 3THX rpynm caexyer
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o6ecneynBaTh OJHOPOIHOCTb TECT-06bEKTOB (B OTHOLUEHHH TNOJa,
BO3pACTa, Macchl Tesia, yCTOBHH cojepxaWusi W T. J.) BHYTpH
rpyni, a TakXke pacnpeneeHne TecT-00beKTOB MO rpynnam MpH
NOMOLIY METOAOB PaHAOMH3AlHH.

Kpome TOTO, C/lefyeT CTPEMHTBCSH K TOMY, YTOGHI YHCJIO TECT-
O6bLEeKTOB BO BCeX Tpyiiiax Oblio O4WHaKOBC. 3TO ABJASETCH
yCJOBMEM IIPHMEHHMOCTH Psia MPOUEAYD CTATHCTHYECKOTO aHasH-
34, ONHCHIBAeMbIX HHIKE€, K BCerlda yhpoiiaeT BbiYHCIACHHE BO
BCEX OCTaJbHBIX CJyyasix.

Eciu no kakod-n1u60 npuuuHe (owuOKa B 3KCEepHMEHTe,
ru6eib JKHBOTHOTO, He CBSI3dHHASl C HCNBITAHMEM) B- HEKOTOPBIX
¥3 TPYNN BHINANO MO OJHOMY pe3y/bTaTy, MOXKHO BbIDABHHTH

YHCJIEHHOCTH TPYIN OJHWM H3 [BYX CIOCOGOB:

o[Ipn CPaBHEHHMH lleJIEeHaNPaBJeHHbIX GHOJIOrMYECKHX aKTHBHO-
CT€H BEPOATHOCTb PasiHuus 95% MOKEeT CUMTATLCH MPHEMJEMOIL.
Ho ecamn, HalpHMeDp, peIaeTcsi BONPOC 06 OTCYTCTBHH BPELHBIX
MOGOYHBIX AEHCTBUH, TO TPEGOBAHUS K BEPOSITHOCTH 3HAYMTENBLHO
Bo3pacrawot. Ilpu nogospesnu 0co60 onacHoro no6oYHOro aeil-
CTBHA «cTeneHb pucka» (100 —P)=a (31y Beanumny Ha3bIBAIOT
YPOBHEM 3HAYUMOCTH) CJIeflyeT CHMXaTb N0 3HaueHHH 10~ wiu
AaXe  MEHbUIHX; COOTBETCTBYIOLIHE KPHTHYECKHE 3HAYEHHS
t(P, ) MOXXHO HAaWTH B CIELHAJbHbIX MaTeMaTHKO-CTaTHCTHYe-
CKHMX Tabauuax. Eciu BbIGPaH OnpeneneHHbi YPOBEHb 3HAUM-
MOCTH @, TO NpH {>>{(P) pa3jHyHe CYMTaeTCs 3HAUHMbIM. B 3TOM
clyyae no ypaBHeHHIO 1.4.6 BBIYHCIISIOT LOBEpPUTENLHBIH HHTEpBAJ

.PA3HOCTH CpaBHHBAEMbIX NOKa3aTeJel

a) UCKJJIIOUYHTL H3 OONBIITAX TPyHIr 10 OGHOMY Ped)’“bldly.y HO

0653aTe/IbHO C TPUMEHeHHeM DaHIOMH3alMu;

6) npuHOGaBHTb K KaX{IOH H3 MEHbIIHX TPYNN OJMH pe3yJbTar,
paBHbIH cpejHeMy M3 OCTaBIIHXCA B 3TOH rpynne pe3yJbTaToB,
HO B AaJbHefllIMX pacyerTax YHCJIO cTeneHedl cBOGO/bI, OTHOCH-
WHXCS K JAHHOW Tpymne, JOJKHO CUMTATBCS Ha eAMHHLY
MEHbILIHM.

Bbifop TOro HWJH JpYroro cnoco6a BbipaBHHBAHHA UHMC/EH-
HOCTefl B Tpynnax 3aBUCHT TaBHbIM 06pasoM OT 4HCja Fpynm,
B KOTOPbIX 06pa3oBajgnCh NMpoGesbl.

B npuHiune 3TH MPOUEAYPbl MOXKHO MPUMEHSATb H TPH pas-
JMUMM B YHCJEHHOCTSX TPyNnn Ha [Be-TPH M OoJibliee UHCIO
eJMHHL, HO 3TO BCErJa MEHee >XeJaTeJbHO, TaK KakK CHHXaer
TOYHOCTh H HAIE)KHOCTb OKOHUATE/JbHbIX BbIBOJOB MO pe3yabTa-
TaM HCNbITAHUA.

CpaBHeHHe CTAaH1apPTHOTO M MCMbITYeMOTro Ipenaparos, T. €.
mpoBepKa TOrO, OAHHAKOBbI /i HMX OHOJOrMYecKHe aKTHBHOCTH,
NPOM3BOANTCH TIPH TNOMOILH KPHTEpHS Crbiogenta (cM. pas-
nen 1.4).

lpumep I11.2. Onwmr, onncawnpiii B nprmepe 111, Gbin nosropes Ha
Apyroit rpynne u3 7 Mbilied, HO 3a 15 MHH [0 BBEICHHMS T€KCEHATa BBOAHIH
(TakKe BHYTPHOPIOWIMHHO) aKpuxuH B no3e 150 mr/kr. JlaurtenbHocTs Hap-
K03a y, oKasasach (B MuHyTax): 75; 78; 114: 110; 93; 100; 87. TpeGyercs
BLISICHHTD, BJHSIET JH TpeBAPHTENbHOE BBEJeHHEe aKpPHXHHA HA JAefCTBHE rex-
ceHaJja. _

Pacuer no ypasheuusm 1.1.2 — 1.1.6 naer: y =939 wmuH; s1=226,48;
s1=15.05: fi=6.

INanee ¢ HcnoabsoBanuem ypasuennit 1.1.8; 1.1.4, [.4.1 n 14.2 noayuaior
foow=12, t=4,24.

Mo rta6a. 11 npunoxenust Haxomum ¢ (95%; 12) =2,18. CpaBHHBasi ¢ 3THM
Ta6JHUHBIM 3HAUEHHEM MOJYVUEHHOe Bhbllle (PaKruueckoe 3Hauenne (=4,24, MOK-
HO 3aKJIOUHTb, YTO BEPOATHOCTL TOrO, YTO AKPHXMH BIUSET Ha NeHCTRUE Tek-
cenana, npesbiiaetr 95%. Hcnoabsysi Goaee moaHyo TaGaHuy KPHTHYECKHX
3HaueHHH !, HMEIOLLYICH BO BCEX DYKOBOACTBaX No GHOMETPHH M MaTeMaTH-
4ecKo#l CTATHCTHKE, MOXHO YOEeIMThbCsl, UTO JAaHHas BEPOSITHOCTb MpeBbilaeTr
naxe 99%, tak kak { (99%; 12) = 3,05, HO/3Ta/ BEPOATHOCTb HECKOJIBKO MeHb-
we 99,9%, u6o {(99,9%, 12) =4,32. '
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UyBCTBHTENIBHOCTh YKA3aHHOTO MeEToAa CpaBHEHHSI JBYX Ipe-
NapaToB 3HAYHTEJIBHO BO3DACTAET, eCaH MONHO OpraHH30BaTh
HCIbITAHHE HX Ha pAJe JOCTATOYHO OJHOPOAHBIX (COMPSIKEHHbIX)
nap TecT-o6bekTOB. CompsiKeHHYIO napy MOrYT COCTaBHThb, Ha-
TIPHMED, - XKHBOTHbIE H3 OJIHOTO MOMEeTa, OJHHAKOBOIO IoJa U
6/M3KOH Macchl Tesla MJH, €ClAM 3TO uonycxae'réﬂ METOHKOMH
HCNIBITAHUA, 1B3 MOBTOPHbIX ONpPENEJEHHS HA OJHOM XHBOTHOM C
AOCTATOYHLIM Da3pLIBOM BO BpeMeHH, 06ecrneyHBaIOLHM BOCCTa-
HOBJICHHE HCXOJHOTO COCTOSIHHMS IOCJ€ NMEPBOFO ONbITA.

B nepBom cayuae kaxpas us rpynn AOJIXKHA COCTOATh Ha-
TNOJIOBHHY H3 «00Jiee TSKENbIX» YJIEHOB Nap M HaMoJIOBHHY H3
«60,}1(3(;‘ JIETKUX>». BQ BTODNOM CAVI2Se B Onuu  nomt TATAnIIIT o

pvm Chayhat B O OAHH ACHDL TIOJACBHHA
rpynnbl MOABEPraeTcs OLHOMY BO3/A€HCTBHIO H ApYyras I10JOBHHA —
ApyroMy, a B APYrod AeHb MOATPYNNbl MEHSIOTCS MECTaMH, 3TO
AeJsiaeTcs, ln'ouéb[ HCKJIOYHTb BO3MOXKHbBIH [JOMOJIHUTENbHbBIH HUCTOY-
HHK pasJiHuui.

HpH HCIIOJNb30BAHHH N CONPAXKEHHBIX Map cocTaBJfAeTCH paa

pasHocTeli A=y, —y, ¥ BHIYHCASIETCH BeJHUHHA f=—=->

=
_ / c
A=3A/n, sp—= Y = B=8)7

nn—1) °

A
[Monyuennass Benanuuna ¢ (Ges yyeTa. 3HaKa) CpaBHHBaeTcsi ¢
TabJIMYHBIM 3HAYEeHHEM tgP, ) ans /npuusiToro ypoBHs 3Haum-
MOCTH @ M YHCJA cTeneHeHd cBoGOAbl [=n— .

, rae

Mpumep IL3. Mycrs Tect-o6bektt Ne 1, 2,..7 u3. npumepa 1.1 Gbuin
conpsikenbl ¢ Tect-o6bekTamu Ne 3, 1, 5,2, 6, 4, 7 uz npumepa 11.2 (8 xaxnoi na-
pe ObUIM MbIIIM Y3 OJHOrO NOMETa NPHMEPHO C OAMHAKOBOH Mmaccoll tena). Toraa
nonyvaercs: A=254/7=236,3, s7=3,65, 1=9,94, B To Bpems kKak {(95%,7) =
=236 u t(gg%,7)=3,50; 1(99.9%, 7) =5,4 (nocieanee 3HaueHHe B3ATO H3
Gosee noanol TaGauubi 3Hauenuit {(P,f). 3HauuT, npH yuere CONPSNKEHHOCTH
nap (1. e. mpu UCKJIIOUEHHH BapHALHA MEeXLy NOMeTamH) pasjudive KOHCTaTH-
E)Kyee‘rcx ¢ Gosbmed BeposiTHOCTbIO (P>>99,9 %), uem 6es yuera 37Ol compsi-

HHOCTH.
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11.2. ONPEAEJIEHHE 1030BOH 3ABUCHMOCTH
BHOJIOTHYECKOA AKTHUBHOCTH

BuoJiorkueckas AKTHBHOCTb INperiapata 3aBHCHAT OT [MpHMe-
HeHHOK 103bl, M BbISICHEHHE XapaKTepa STOH 3aBHCHMOCTH —
¥sl npenapaTta.

MHOro4HC/IeHHblE HAaGMOAeHHUs! TIOKA3kIBAIOT, YTO B HHTEpBaJE
0OBIYHO TMpPHMEHsIEMBIX J103 papmakonoruyeckuii 3 QeKT (korna
OH BLIPAXKA€TCs KOJIHUECTBEHHO) B NEPBOM NPUGIKEHHH CBA3AH

JuHeiiHo ¢ JorapudmoM 103wl 1gD.

y:ljfl+h-1gD, (“21)

rie yo ¥ b — HEKOTOpHIE KOHCTAHTBL. 3anaueli HCNbITAHUA §B-
JsieTcst TIPOBEPKa JIMHEHHOCTH CBA3H MEXAy Yy H lgD, a 3arteM
HErOpPU3OHTANBHOCTH JIMHHH CBSI3H, T. €. HaJHUHS 34BHCUMOCTH
s¢pdexta OT 103bl. JlHlIb TMOCAE 3TOTO MOXKHO nepedTH K OUEHKE
KOHCTAHT Yo H b.

JLAsi NPOBepKH JMHEHHOCTH CBA3H TPEGYeTCs H3MEPHTL aKTHB-
HOCTH Y1, Y2, Y3 10 KpaiHeil Mepe AJs TPeX pasHblX 103 Di, Do,
Ds. PacueT CyILeCTBEHHO YMNPOILLAETCs, eCH YHCACHHOCTH Tpynl
TecT-00'beKTOB 1, Ha KOTOPBIX HCCJAELYCTCs neficteue 103 Dy, Do,
D3, OAMHAKOBBI, a cami J103bl BLIGPaHbl TaK, 4TO lg D3—1g Da=
=lgDy—lg Dy, T e D3/Da=D3/D\. Nubimu cioBamu Dy 10JKHO
GbITb CPEHUM reoMeTpHueckum H3 D) 1 D3, Tak uto lg D> HaxonHT-
csi nocepeaune uurepsana lg Dy = ig D3. B 3TOM ciiyuae KpuTepHem
JNIMHEHHOCTH MOXeT CJ1yAKUThb OTHOLIEHHE:

(= yitn—2y (11.2.2)

i

YA Y
|4 22 d¥/an—1)
0

O 42 N T2 —\2 =2
rie S d?= 3 —9)+ 2 (g2—2) + 2 (s —ys)-
n n n n
KOI‘IIS YUCJEHHOCTH l‘pyﬂH HEeOAHHAKOBbI, i) B2t n———m%—nz—i—m
ﬂpOH3BOIIHTCﬂ 3aMeHa.
3 & hIS

" | 1
rz(n—l)—')m+rzg+rz~,;3(—jr_—_TI __) (11.2.3)

Ecau 3HaueHue f, BbIUHCJEHHOE IO 11.2.2, okaxercs1 Goablie
KPHTHYECKOFO 3HAUCHHs] t(P, [y nns uucna creneded cBoGOALL”
f=3(n—1), To runoTesy o AnHefinocty ceaau mexay y u lgD

MOJKHO OTBEPTHYTb C BEPOATHOCTDIO, 6osbiel P.

¥ fz=p, 4 Ny ny - 3 OPH HEPABHBLIX UHCJCHHOCTSX FPYHI.
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Eciu rumore3sa o JIHHEHHOCTH CBsI3H He ONpOBEpraercsi, TO
MepexoisiT K NPOBEPKe 3HAUHMOCTH HAKJIOHA NPAMOMH, BbIpaxalo-

‘Lluen 3aBHCHMOCTb 3(deKra oT 103bl. a5 3TOro BHUHCARIOT BEJIH-
HHY:

Ecau 3Ta BeiquuHHa OKaxercsi Mewbiue, uem £(95%, f) mnpu
f=3(n—1), TO MOXHO CUHTaTb, 4TO 3¢ PeKT He 3aBHCHT OT AO3bI;
ecau xe t>1(95%, ), 70 a3d ekt 3aBHCHT OT AO3bI™. '

Korna nmHefiHbIi xapakTep 3aBHCHMOCTH y oT lg D m3Becten
IJIst TIpenapara LaHHOTO COCTaBa M3 NpelblAylIHX HCCAE]0BAHHA H
Tpe6yeTgﬂ JIHIIb TPOBEPHTb 3HAYUMOCTb HAKJIOHA NPAMOM, Bbipa-
JKaloleH 3Ty 3aBHCHMOCTb, TO MOXKHO OOOHTHCb HCIBITAHHSIMH
TOJIBKO A8 ABYX 103 D) # Do. B stom cayuae Bmecto 11.2.4 ana
BBIUHCJIEHUS] { MPHMEHSIOT GOpMYJy:

— 1), -
=V L= @) (11.25)

0

[f=2(n— 1), npuuem Z,d2= 2y —n)f+3 (yQ*yﬂz] :

[lpy pa3nuuHbix uncaeHHocTax rpynn B I1.2.5 npousBoasTr 3a-
MeHy, aHaJjorudnyio 11.2.3.

’ Ecau no kpurtepuio 11.2.4 nau 11.2.5 ycraHoB/1eHO, 4TO 3 ekt
3aBHCHT OT 103bl, TO OLEHKY KOHCTAHT b H yo MPOBOAAT mo ¢op-
MyJaMm: ‘

b: Ys— 4y .
W, e (11.2.6)

Yo=(1 +Go+73)/3—b(Ig D1 +1g D3)/2  (11.2.7)

NpH HCNOJIb30OBAHHH TpEX 03 H

N
b=1p D (11.2.8)

yo=[(y1 +y2) —b(Ig D1+4-1g D2)]/2 (11.2.9)

* ‘MoxeT 10KasaThes, YTO ecan 3¢ eKT He 3aBHCHT OT [03bl, TO TEPAET CMBIC]
NpoBepKa AMHEHHOCTH CBSI3H MeXAY y M lg D, 1 aHanu3 Ha/l0 HAUHHATDL C IPHMEHE-
wuns kputepust 11.2.4, a ne 11.2.2. Ho 310 ne Tak. Eciu 3aBHCHMOCTb HeJHHEHHA
To KpuTepuil 11.2.4 OTHOCHTCH K CPCAHEMY HAK/OHY, KOTOPBI MOXET OKasaTbCS;
PABHBIM HYJII0, XOTSi AKTHBHOCTb TIPH Pa3HblX [103axX pas/HyHa.
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NMpH HCI0JAb30BAaHHK ABYX J03. ﬂOBepHTeJ]bele HHTEepBaJbl AJasl
ITHX NapaMmeTpoB CTPOATCH C HCIOJIb30BalHeM HX CTAHAAPTHLIX
omu60K, paBHBIX NMpH TpEX A03ax:

V 2X @ /n(n—1)

IQ Ds;— lg D,

w“
>

a MpH ABYX [03aX
2N dF/n(n—1)

Sp=— )
b gh.—1gD

AN ntirerr sraen o REAE = o oss TY
OlleHKi napameTpos b # o HOAYHaOTCH 60Jee TOUHBIMY, eciH

MCMBLITAHUSA TIPOBefeHsl NpH GosibLieM uMcse 103. B sToM ciyuae
BbIUMCJICHHS JOJKHbI IPOU3BOAUTLCA N0 O6UIKHM HOpMYJIaM. perpec-
cHOHHOTO aHanu3a. B uacTHoctH (cM. paszen [.6),

Slun—X x X y/n

GuosloTHUeCKast aKTHBHOCTb y CBfi3aHa JIMHEHHO ¢ JIOTapHOMOM
po3el D no ypasnenuio 11.2.1; npoBepka Tako#l JHHEHHOCTH IPOU3-
BONMTCA MpPH oMol Kputepusi 11.2.2.

HcnpiTyembiii npenapat MOXeT OTJIHYATbCA OT CTAHAAPTHOrO
KaK [0 HAaKJOHY NPAMOH (T. e. Mo 3HaueHuIo Ko duuuenta b), Tak
U 10 €€ M0JIOKEHHIO (T. €. O 3HAYEHHIO OCTOSIHHOH Yg) .

Ecan uMeloTcsi 0CHOBAHHMA NPEANONaraTh, YTO HAKJOHbI 06eHX
NPAMBIX OAMHAKOBBI (b==by) H, CIE10BATE/bHO, PA3/JHUHE MEXKIY
npenapatamu 06yCJIOBJEHO JIHLIb PA3JHYHBIMH 3HAUEHHSIMH Napa-
MeTpa Yo, TO /ISl YCTAHOBJIEHHA SKBHBAJEHTHBIX 103 NOCTaTOYHO
ONpeJle/IiTh aKTHBHOCTb OLHOTO M3 MpenapaTtoB NpH ABYX pasiuu-
HBIX 7103aX, a IPYroro — npu OJlHOH fo3e. Pazymeercsi, aKTHBHOCTb
IJIS1 KaXKAOH 1036l I0JIKHA ONpPefeNiTbCsl U3 HECKOJAbKHX H3MEpeHHH,
TaK 4TO peyb MJET 3/1eCh O CPEIHHX aKTHBHOCTAX. BO Bcex ciayyasix
NpeAnoJaraeTcsi, YTo AJ1s1 K& A0H 103bl HCIIO/Ib30BAHO OHO H TO XKe
YHCJIO 1 TECT-O6'bEKTOB M YTO BCEe paclpejiesieHust CaIy4yaiHbIX Ba-
pHaUKM# HOPMAJbHBI C JUCIIEPCHEN, He 3aBUCALLeH OT CAMHX aKTHB-
HOCTEH.

Ecin uer nocTaToyHbIX OCHOBAHMA Opeamoarath, 4To b=bq

D:;” " - - IIl.ﬂ.lﬂ\
BB e
w:(Zy—bZOﬂn (11.2.13)

rie x=Ig D, a n — o6liee YUCJIO IKCMCPHMEHTANbHLIX TOUEK AJI5
Bcex n03. JlocTaTouHo xopoluee NpHOJAHIKEHHE TOJYYAETCs, €C/H
B 5TH HOPMYJIb BMECTO HHAWBHAYAJbHbIX 3HAUEHHH y NMOACTABHTH
3HAUEHHS Jj AT KaXJ0H U3 [03; B 3TOM cayuae n GyAeT o3Hadath
Yue/Io 1103, A 3HAUEHHS X U x° GyAyT BXOAHTR B COOTBCTCTBYIOLLHE
CyMMbl 110 OJHOMY pasy.

11.3. ONPEAENEHHE 3KBHBAJIEHTHBIX 103

O[HO# M3 OCHOBHBIX 3a1ay GHOJIOTHYECKOTO HCIbITAHHA AB/IAET
C51 yCTaHOBJIEHHE SKBHBAJICHTHOM 103bl, T. €. TOH 103bl D° cTanpapt-
HOFO Mpenapata, KOTOPOH COOTBETCTBYET NO CBOeH GHOJOTHUecKo#
aKTHBHOCTH 032 D HcnpiTyeMmoro mnpenapara.

BrosorHyeckas akTHBHOCTb NOCJEAHEro MOXKET OueHb CHJbHO
34BHCETb OT OCOGEHHOCTEl BLIOPAHHOH TPyNMNbl TECT-00BEKTOB, HX
(PH3HONOTHUECKOTO COCTOSIHHSI, BPEMEHH Toa, AeTanei saGoparop-
HOK METOAMKH ¥ MHOTMX ApYrux ¢akropos. [lostomy onpejesenne
3KBHBAJENTHLIX 103 TpeGyeT OJHOBPEMEHHOTO MPHMEHEHHS HCNbI-
TYyeMOro W CTaHIapTHOrO MPEeNnaparoB K JABYM TMOATPYNTaMm OLHO-
POJHO#H TPYNMbl TECT-06bEKTOB.

Onpejlesienye 3KBUBAJEHTHBIX 103 TPEOyeT TaKxKe 3HaHHUS TOTO,
KaK GHOJMOrMUecKasi akTHBHOCTb 3aBHCHT OT [03bl. OmucaHHble
HU’KE METO/bl OTHOCSITCSI K TOMY HauboJ/ee 4acToMy CJ1ydaio, Koraa
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TO C/lellyeT MPOM3BECTH AJIS KAXKJOro npenapara MCIBITAHHS 1O
Kpaiiseidl Mepe npH 1BYX mosax: DY, D} u D\, Dy; ynobuee suibparsb
3TH 103b Tak, u4To6bl Ds/D,=D3/D}. Boobiie xe peayabTaThi
MCAbITAHHS TIOJAYYAIOTCSl TeM TOYHee, yeM GoJiblile 03 HCHO/1b30Ba-
Ho. [103TOMY, NOMHMO yNOMSIHYTBIX Bbillle HCIILITAHHUH, T. €. HCIbITA-
nuil TunoB 1; 2 (wan 2; 1) u 2; 2, B papmakonee npeaycMaTpHBaKiT-
Csl TaKXKe HCMbITAHHA APYTHX THNOB (cM. tTaba. IV, npuaoxeHus).

o pesysnbraTam HeNbITAHKH BHIYKHCASIOT IPEXKIe BCErO CpefHHe

3(@exTel NpH KaxKA0H U3 03 — OTAEJIbHO [AJsi CTAHAAPTHOTO U
HCIIEITYEMOTO mpena

=3
o
et
o
’°)
(W
$v
=]
D
2
r
»
Bl
o
=
w
i
$]
=
S
4o
=
0

D= e 520, ' (11.3.1)

rie @ — o6uiee oGo3HaueHue anst ¢yukuuit E, F, G, H (cm.
taba. 1V, npuioxenus), a uepe3 y 0603HaueHa BCS COBOKYMHOCTb
cpeannx snauenuit o, yb, Y, yi, Y1, Yo, Ya, i1, MHOXKHTEIHN € H 3HA-
MeHaTteqn 2z GepyTcsi- u3 Taba. IV npuaoxenusi. IlosyueHHble
BEJIMUMHBl XapakTepu3yloT: E — passiinune Mexay 3sddpekramu
BCJICACTBHE pas/Huus J03; F — pasnuune Mexay >¢dektamu
BCJIE/ICTBHE Pa3/jHuUsl MeXAy npenaparamu; G — napanjejbHOCTb
JL030BBIX 33BHCHMOCTEH HCNLITYEMOrO K CTaHAAPTHOTO IIPernapara;
H — nuHeliHOCTD 3THX A030BBIX 3aBUCHMOCTEH. JIJisi HCNbITaHHH
T™noB 2; 1, 3; l,_3; 21 4; 3 Ha0 nepecTaBHTb MECTaMH KO3 dHuIHeH-
Thi ep 451 y° ¥ i, npuueM s F u G ¢ M3MeHeHHEM BceX 3HAKOB Ha
o6patHbie, a Ajas L u [ — 6e3 WaMeHeHHst 3HAKOB; 3HaUeHHS Zn U
aucnepcuii ocralotcs 6e3 u3aMeHeHHs1. 3HaueHns H LOJIXKHbI BblUHC-
ASITbCS OTHEJbHO AJsi Habopa y° u oTAenbHO Aas Habopa y, T.e.
JIMHEHHOCTb JI030BOH * 3aBUCHMOCTH [NPOBEPSETCST OTAENbHO s
CTAaHAAPTHOTrO H OTJEJNbHO ISl HCOBITYEMOTO Mpenaparos.
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ITo pe3yJbTaTaM HCIbITAHHSA BbIUHCJAHAETCA TaKXe BeJHYHHA:

n
S |2 w-ar]
i L=l . ¢
V= (132
rle Y — VHIHBHIYya/bHbie 3bdexThl Npu i~ mose, y; — cpegHHH
3¢gdexr mpn 3TOH 103e; r®, r — COOTBETCTBEHHO YHMCJIO HO3 AJS
CTaHJAPTHOTO H UCIBITYEMOTO MPENapaToB; 7 — UYMC/I0 HCIBLITAHHH
npH Kak10# 103e (OHO MOJIKHO GHITH OJIMHAKOBLIM IIPH BCEX 11032X;
HapYIUeHHs! 3TOTO HCIIPABJAIOTCS TaK, KaK GblI0 ONHCAHO B napa-
rpage 1I.1). Tlocie storo mo ¢opmysiam B NOCAEAHEM crosbue
ta6a. [V npunoxenns Boluucasior Beanuunb A, B, Vo u Vi, HeoG-
OnBEMbIe 19 1O NOEHUA N10BEDU HH B
[pu 3TOM Mcno/b3yeTcsl TaGIMYHOE 3HAUEHHE fp ANS
yucna crememedi ceobomm f=(r"4r){n—1); I — passoctb Jora-
pHpMOB COCEAHHX 103].
[Mpexx e BCero npoBepsiloT (L€ 3TO [LOMYCKAeTCs UHCIOM HC-
0/Ib30BAHHBIX 103) JHMHEHHOCTb NO30BbIX 3aBHCHMOCTEH W HX Ma-
paniesbHOCTb, BbIUMCSS

3HAaYHUMOCTeH

0

t=HN Vi, (11.3.3)
t=GN V. (11.3.4)

[MonyueHHsle 3HaUeHHs JOJKHbI ObITh MeHblIE 1(95%,
Eciu HapyLieH#Asi IHHEHHOCTH H NapannebiocTH 1030BbIX 32BH-

cumocrelt He OGHApYKEHO, TO BbIUHC/IAIOT:
b=E/I (11.3.5)

— HAaKJIOH TPAMOJ M030BOW 3aBHCHMOCTH (CPeAHHMH s o6oHx
npenaparosn);
M=F/b (11.3.6)

— JIOFaEHQ)M OTHOLIEHHS SKBUBAJIEHTHBIX 103, T. €. BeJIHUHHY M==
=Ilg(D"°/D);

D°/D = antilg (24 M) (1L.3.7)
—— OTHOIIEHHE SKBHBA/NEHTHbIX 103 (B TMPOLEHTAaX);

M fr AT oS L RAM2
=" 4 — M 3.8
M= E 5V AU—0)+ B (11.3.8)

— P-NpOLeHTHbIE OBEPHTE/bHbIE TPaHHLbl A5t M, mprueM

g=Bt}/b% (11.3.9)
HaKOHel, NoJayyaioT
(D°/D)us (11.3.10)
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— P-npoueHTHbIe AOBEPUTENbHbE TPAHHLbI A5 OTHOUICHHS 3KBH-
BAJICHTHHIX 103 (B MPOULEHTAXx).

CepenuHbl 10BepHTeNbHbIX HHTepBaJios [1.3.8 ne coBnagaior co
3navenusimu M u3 11.3.6, ocoGeHHo npu Goablipx 3HAYEHHSIX g.
BeanunHa g n0/>kHa ObiTb BCETZ@ MeHbLIE €MHHUIIb, B TPOTHBHOM
Cjiyyae BeCh ONbIT CJieAYeT CUMTaTh HEKOPPEKTHBIM H HYK/AAI0LHMCS
B TMOBTOPEHHH.

Ecan MOXKHO npeanosoKuth, 4T0 aKTHBHOCTH HCHBITYEMOTO H
CTAHAAPTHOrO NPENnaparoB OTJIHYAIOTCS HE3HAUHTENbHO, CJIeNyeT
BbIOMpaTb RO3bl TaK, UTOObl G6blIO COOTBETCTBEHHO [g D=

= %_(lg DY+ 1g DY), lgD”———;—(lg D+ 1g Dy) B MCTIBITAHHSAX TH-
na 2; 1ul; 2mu6o D,=DY; Ds=D3 B ucn

bITAHHHU THNA 2; 2 ¥ T. 1.

BEJHUHMHbI lgD—;f(lgD?—l—lgD‘%), lgD”—%(lgD.-l—lgDQ),

Ilg Dy —1g DY uau 1p. B 3aBHCHMOCTH OT THNa HenbiTanus. B popmy-
apl 11.3.7 u 11.3.8 fo/:KHO BOHTH yXKe CKOpPPeKTHPOBAHHOE 3Haue-
Hue M.

fMpumep I1.4. B ta6a. 11.3.1 npuseneHsl peaynbTaTbl HCNbLITAHHA NO CTaH-
napruianuu o6pasna AKTT: addexr xapakrepusyeTcsi KoHuentpauueil (8 Mr%)
acKopGHHOBOM KHCJIOTHL B HaanoueuHWke. B panHom cayuae Mbl Hmeem HCIbITaHHE

tuna 2; 3. [lo gpopmyae 11.3.1 nonyuaem, HCnOAb3ysi 3HAUCHHUA e H Zo U3 Taba. [V
NPUAOKEHHS, a 3HaueHHsa J — W3 Taba. ii.3.1:

E=[{—Dyl+ 1484+ (=2y1 + 0.5+ 2-45]/5=
—(—351 4269 —2-336 +2-189)/5= —~752;

Fe=(—3+351 — 3269 4 2-336 + 2256 + 2. 189)/6 = —49,67:
G==(2-351 — 2-269 — 336 + 189)/2=8,5;
H—2336—2-256 + 189 =13.0.

Hanee no naudbim u3 taba. 11.3.1 Haxoaum:

25524 1660 4 1958 + 2802 + 1582
= 2F3)-6-(6—1)

=70.,36,

Tak 4to GopmMyabl Mocaeanero ctoa6ua Taba. IV, npuioKeHus, 1al0T 3HAUEHHA:

A=5-70,36/6=0>58,63; B=T77,66;, V;=17590; V;==422,16.
[Tpn Bbruucaennu B yureno, uto [==I1g 0,4 —Ig 0,1 =0,602.

[Iposcpka na AnHCHHOCTL J030BOH 3aBHCHMOCTH H Ha napad-
JIeIBHOCTb MPSIMBIX [€T:

HlyVii=13,0/y/ 422,16=0,633; G/y Vo=8,5// 17590=

=0,641.
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Tabaunua IL3.1

YpoBHH (aKTopoB (103bl1)

2. l Vi Yy Yo Yar
e \‘ _O4EA | D, —01EA | D,=04EN| Dy~16EN
370 25 310 276 187
342 28 356 28 215
335 284 345 252 200
Yi 369 247 313 273 168
318 296 340 279 193
3 264 352 28 171
. 51 269 336 256 189
PR 2552 1660 1958 2802 1582

O6Ge 3TH BenuuyHHbl Menbine, uem ({(95%; [)=2,060 [ms [f=
=(r"4r)(n—1)=25 crenenell cBOGOABI], TAK YTO MOXNKHO MPO-
LOJIKaTh pacuer.
Mo dopmyaam 11.3.5 u 11.3.6 nonyuaem:
b=—75,2/0,602=—124,9;
M' = 49,67 /(—124,9)=0,3977.
IToCKOMIbKY B JAHHOM MCNBITAHHH CPELHHE NO03bl CTAHAAPTHOTO

¥ HCIIBITYEMOTO MPEeNnaparoB He COBNAAAIOT, TO Halo U3 M’ BhluecTb
BEJIHUKHY

lg0.14-1g04+1gl6  1g0.1+1g04 _

3 —0,3980 +0,6990=0,3010,

(]

TakK 4TO

Ianee Buluucisiem no dopmyaam 11.3.9 u 11.3.8:

— T80 190 0191; 1 — g=—0,9809;
(—124,9)

0.0967 1,96 - - _
00800 = [ 19.9)-0.9805 ‘f58,63 0,9809 477,66 -0,0961

=[—0,0235, 0,2207].

MH,B ==

OKoHuaTeJbHO MOJyyaem:
(D°/D)s =[94.7%; 166,2%].

IloBepHTe/bHble HHTEPBAJbLI BO BCEX 3THX HCILITAHUAX MOTYT
ObITb CyX€Hbl, €C/IH HCIOJIb30BATh B ONbLITE COMPSKEHHbIE IPYHMNbI
KUBOTHBIX. Hanpumep, B HcHABITaHHM THNA 2;2 uedecoo6pasHo
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HCNOJIb30BATb 71 YETBEPOK XXHBOTHBIX, Ka»Xaas U3 KOTOpbIX COAEp-
KHT XKHBOTHBIX M3 OAHOrO nomMera, O4HHAKOBOro 1oJa H 6IH3KOH
Macchl TeJa; Kaxaada ‘{eTBepKa }KHBOTHHX HCHOJIbE!yeTCH nJist onpe-

Lenenusi uetBepkn 3Hauenuit: yf; 43, y1 ¥ yo. Tlpu TaKo# NOCTAHOBKE .
onsiTa

Dat— YN
V=S EERUERTY

rae d® — uucaurens gopmyas 11.3.2, a

SA=F [+ 4+ +y)— A +gi+o +)l (113.12)

Uucsno creneneit cBo6oael paBHo [=3(n—1).

JloBepHTesbHbIH HHTEPBaJ MOXKET GbiTb TAKX€ CYXKE€H, eCJH
MeTOJMKA HCHbITAHHA JOMYCKaeT BHIMOJHEHHe NMOBTOPHBIX ONpese-
JIeHUH Ha Ka>XJ10M XKHBOTHOM — C JOCTATOYHbIM paSpblBOM BO Bpeme-
HH, 06ecrneunBaollleM BOCCTAaHOBJIEHHE HCXOHOTO COCTOSIHUSA noc/e
nepsoro omnbita. B nom'opﬂom ONbITE T€ XKHBOTHBIE, Ha KOTOPBIX

onpeiensiaach aKTHUBHOCTb y°, HCNIOJB3YIOTCS AJISl ONpPENeNeHHS Y
u uanﬁnnn’r Kn(\MP ann HKUBQTHLIS, MNMONVUURIIIUES B npnnnu QnLITe

....... FOT0O, AMRBOTHEIC, NONYHMBIINC B OIBLIT

MeHbl_Llle 103y, MOJY4aioT BO BTOPOM OINbiTe GOJBIIYIO 1103y 1 Hao-
60opoT (MeToa ABOHHOrO nepekpecra, cM. taba. 11.3.2).

T

abnuua IL3.2

I'pynna HepBobiit Bropon Pa3zHOCTb pe3ybTaToR
KHUBOTHBIX OIBIT OnbIT
1 W Yy A =y~
2 2 W Az =y —)8
3 v, V2 As = ¥B—y,
4 Vo ‘ w0 As= v,

HPH TaKOM MNOCTPOEHHHM HCIIbITAHHUA HaJ0 [0Jb30BaTbLCA CbOpMy-
JaMH:

E=(A —As+ Az —Ay)/4; (11.3.13)

F=(A+ Ay — As—Ay)/4; (11.3.14)

(=AY 'T‘Z (A — Ay +Z (A3 — Ay +Z (A — Ay
|/_” . ” 15
Y 8n(n—1) ’ e
A=V/2, B;V’/(Ziz). (11.3.16)

HansHefiune pacuerhl npoussogar no dopmyaam [1.3.5—
I1.3.10, npuuem £(P, [) 6epercsa u3 ta6a. 11 npunoxenus ajas uucaa
crenenell cBo6oapl f=4(n—1).
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Mpumep 115 B ra6n. 11.3.3. npuseaensl peaybTaTsl HCHLITAHKA (CTaHAAP-
tn3auus o6pasua AKTI'), NoCTPOEHHOTD MO METOY NABOWHOTO Mepekpecta {8 npu-
mepe 11.4 3TH ke Aankbie GbUIH HCMOJb3OBAHEI B YMBIUJICHHO DAHIOMH3KPOBAHHOM
BHE, YTOObI HE CKa3biBaacA IPQPEKT CONpsiAKEHHOCTH TeCT-00DEKTOB).

Mo dpopmyaam 11.3.13—11.3.16/ noayuaem: |

E=(—90— 66— 68— 101)/4——81,25;
F=(—90+ 66 468 — 101)/4 = —14,25;
V= (1178 + 104 4 258 + 546)/(8- 3- 2) = 43,46;
A=43.46/2=21.73; B=143,46/(2-0,602%)= 59,96

(i=1g 0,4 — g 0,1 =0,602); kpome Toro, f—=4.2=8, 1(85%, 8)=2.306.
Tenepb no dopmyaam 11.3.5—11.3.10 naxonum:
b= —81,25/0,602=—1350;
M— —14,25/(—135,0)=0,1056; D'/D=127.6%:
g==59,96-2,306%/(— 135,09 —0,0175; | — g=09825;
- g:gggﬁ + _1352"3?39825 V/21,73-0,9825 1 59,960, 1056° =

=0,1075+0,0816=1[0,0259; 0,01891]:
(D°/D)s=1[106,1%; 154,6%] .

JloBepuTe/bHbLH HHTEpPBA A4St D"/D noayunncs Gonee y3kum, uem 6e3 yuera
COTPSIKEHHOCTH TeCT-00LEeKTOB (CM. MpuMep 11.4), XOTHi HCNOJb30BAHO MeHbllie
pe3yJIbTATOB HMCILITAHHA.

KO!‘}.LZ HMEIOTCH De3yabTaThl HECKOJIbKHX H€3aBHUCHMBIX ofpene-
JIeHUH 3KBHBAJEHTHbIX 03, HX MOXKHO 00 beAUHHTDH C LEJbIO noJay-
yenus 6oaee TouHoi onenku aas D°/D n 6osee y3KOro LOBEPHTENb-
HOrO MHTEpBaJa AJsi 3TOA BeJqHuuHbl. [Ipy 3TOM MOJIB3YIOTCS MpH-

GMIKeHHBIME (opMynamu (TOuHble (OPMYJbl BECbMA POMO3/IKH) :

M= ]Tgit(P, s, (11.3.17)
M M
IERACIIEE, N 7o N W
— 2w l~g,)/“ 128 (11.3.18)
=143 W, (11.3.19)
rjie BecOBbIMH Ko3(d¢uunentaMi W; cayxar o6paTHble JAHCIEPCHH
I/S?: :
, L Il —g) .
Vi= & =a0—g)tBmM° (11.3.20)
j=1,2, ..., k ecTb HOMeD HcnbITaKKsA, a (P, [) bepetcst Aast uncaa

creneHeil cBo6O/bI, PABHOrO CyMMe UHceJ cTeneHed CBOGO/bI OT-
neJabHBIX HcheiTadmii: f=2 f;. JloBepHuTe/bHbd HHTEpBAJ AJA
yepensenHoro otowenust D°/D naxoast no gpopmyae:
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(Do/DYs=antilg (2+ M) (11.3.21)

3aKOHHOCTb YKa3aHHOTO 006beAnHeHHs (T. €. CIy4aHHOCTH pa3-
JIHYHS MEXIY OTAEJbHBIMH M) TpOBEpSIOT NPH NMOMOIUK KPHTEpHUsi
«XH-KBajpaT»:

x“’=2(%%) —[Z(W,»%'gi)]z/z W,(11.3.22)

LOJIKHO 6bITh %2 <<%x2(95%. f), rme x*(95%, [) Gepyr u3 Taba. 11

Tabnuua IL3.3

Ipynna 1-i neHp oneiTa 2-4 [ieHb ONbITa A d= a2
. SN
1 . 370 273 - 97 -7 49
y?n 342 ¥, 279 — 63 27 729
Dy=01E0 335 D,=04EI 225 —-110 —20 400
Cymma . -270 0 1178
Cpennee -9
2 255 313 58 -8 64
¥3 268 |y, 340 72 6 |. 36
N =04 E] 284 | p=0,1EQ 352 68 2 4
Cymma 198 0 104
Cpennee 66
3 . 310 247 | — 63 5 25
» 356 » 29 | — 60 8 64
D, =0,1EI 345 D =04 EN 264 | — 81 —13 169
Cymma 204 0 258
Cpennee — 68
4 276 ) 369 93 -8 64
A 228 " 318 90 -1l 121
D,—04EQ 252 D) =01 EQ 372 120 19 361
Cymma 303 0 546
CpenHee 10!

NPHJIOXKEHHsT AJS uMcaa creneHeir csoGoapt f=k—1 (k -— uncio
06 belHHSIEMbIX HCTBITaHKi). B uacTHocTH, Koraa o6beanHsIoTCs

pe3yJibTatbhl ABYX HCIbiTAHHH
W W, Mo My
; — =
— (le'wl‘ gz) (11.3.23)
npyu f=1, tak uto x*(95%, 1)==3,84.

, TO

11.4. NPUMEHEHHE CXEMbl JIATUHCKOIO KBAJPATA

BUOIOTUUOCK:
CHOJOT €CKOM HCNBLITaHWM AHTHOHOTHKOB METOAOM I{H¢-

u
fpu 1
¢y3un B arap Ha JOTKax Haunbosee ynorpebutejbHa CXeMa JiaTHH-
CKOro KBajpara, o3BOJAI0LAasA PaHAOMU3HPOBATb HEOAHOPOAHOCTh

6aKTepHabHON KyJbTypbl 110 O60OMM HaNpaB/A€HHSIM NOBEPXHOCTH
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NATATeNbHOR cpenbl. Hanpumep, B ciyuae ucnbitaHusi 2; 2 103bl
MOTYT pacrofiarathesl CAeayloliHM 06pasom:

DY DY D, Ds
y DY DY D
D: ‘ : ‘ (114.1)
Dy D, DY D3
DY D, D, D!

3aech KaXkaas 103a BCTPEUAETCs 110 OLHOMY Pa3y B KaXKA0H CTpOKe
H B Ka)K10M cTosI01e. B naHHOM cayuyae nocsefoBaTelbHble CTPOKH
NOJy4eHbl UHK/JIHYECKOH MepecTaHOBKOH M3 NpeAbIAYLIHX CTPOK, HO
3TO HE €JIHHCTBEHHbIA cnoco6 NMOCTPOeHHsT NAaTHHCKOrO KBajapara.
Hanpumep, MOXHO mepecTaBsitbh CTOJAGLB HIH CTPOKH (HJH H TO,
¥ pyroe) M3 npUBeJeHHOH Bblllle CXeMbl MO XpebHio. B pykoBoa-
CTBAX 110 MJIAHHPOBAHHIO 3KCIIEPHMEHTd MOXKHO HAHTH W Apyrue
cXeMbl.

Ecan asi cTaHAapTHOrO M UCHLITYEMOrO MPenapaToB UCIOAb3Y-
I0TCA 110 TPH A03bl, TO COOTBETCTBYIOULHH JATHHCKUH KBaApaT Oyaer
HMeTb WCCTb CTPOK H LIecTb €T0/16110B K T. 4. Ilpn.aByXx nosaxcrau-
JapTHOTO H IBYX 032X HCILITYEMOrO IipenapaTa MOXKHO HOCTPOHTh
JIaTHHCKHH KBajpat 8 X 8, pacnosarasi 103bl Tak, uTo6bl KaKaast
BCTpeyaJach Mo JBa pasa B KaXKAOH CTPOKE H B KaXKAOM cTosble.

Beenem caenyiouiue o603HaueHus: R — 4HCI0 CTPOK B KBajpa-
Te; r’ M r — COOTBETCTBEHHO UMC/IO HCTONb30OBAHHBIX 103 CTaHAApT-
HOTO H HCNbITYEMOTO MpenapaToB (Hanpumep, NpH pa3MelleHHH
ueTblpex 103 DY, D8, D\, DB kBajapatre 8 X 8 6yner k=S8, =2,
r=2, a nas kBagpara [1.4.1: k=4, rP=29, r=2); yi; — 3pdexTHs-
HOCTb B fluelKe KBajpara Ha NepecedyeHHH i-# CTPOKH H j-ro cTon6-
1a (He3aBUCHMO OT TOro, OTHOCHTCA 3Ta 3(P(PEKTHBHOCTb K CTaH-

AAPTHOMY HJH HCObLITYEMOMY npenapary); yi==3 y;/k u y=

=Yy;;/k — cpeanne 3¢hHeKTHBHOCTH COOTBETCTBEHHO AJfl CTPO-
Kit { M aast croabua j,

y:.\_: yu/kQZZ gi/kZZQI/k

— obulasi cpeansisi 3¢pHeKTHBHOCTL A BCEro KomiLiekca. Toraa
Td—k(Z d}’+2dj,?)
i 7 ]

S 11.4.2
v nk’—2k—r"—r+2) " ( )
roe d*= > [ > (i — gi)z] = Z( Xy — gl)g)‘ b di =

=Y (yi—y)? X d?=Y (y;—y)’, a n— unCI0 HCOBITAHHI MpH
i

Ka)X/l0i 703€e CTaHZAPTHOTO MJM HChbiTyemoro npenapara. Oc-
TaJbHble pacyeTbl MPOU3BOAATCA MO (GOpMYyJaaM HpeabllylLero
naparpacda, npuuem ((P, f) Gepyrcs us taba. 11 npuioxenus
IJIs1 yucsa creneHed csodoanl f=(k— I)}{(k—2).
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MMpumep I1.6. B ra6a. 11.3.3 npusenenst peay/ibTaThl COBMECTHOFO HCTIbITA-
HUA CTAHAAPTHOrO W MCIBITYEMOro npenapaTtos Heomuuwna npu goszax 100 u
200 MKr B | MJ1; aKTHBHOCTb XapaKTepHayeTcs AHAMETPOM 30Hbl YTHETEHHSI B MHJ-
aumerpax. Meronszosan nartuucknit kpaapat Buaa (11.4.1). B 5Toii ke TaGaune

HOKA3aHBl pacyeThl, MPHBOASLLHE K Beauudnamy, d? uY d?, a B Taba. 11.4.2
‘ i
fI0KA3aHO BBIYHCICHHE CPEIHHX 030BbIX SddeKTHBHOCTEH M BesHunHb Y dZ.

. i
Takum obpasom,y, d”?=14,00+ 28,75+ 5,00+ 8,75=>56,50, a Tak kak B

i
LanHoM caydae n—4, k==4, r"=2, r=2, 1o no dopmyae 11.4.2 nonyuaeu:
56,50 —4(5,125+ 2,125)

=M ms—s—syy M6

Jlanuoe ucnbiTaHHe OTHOCHTCSt K TNy 22, TaK 4TO HCIOJb30OBAHHE COOTBET-
CTByloLlero paspena taba. IV npuioxenns smecre ¢ dpopmyramu 11.3.4—I11.3.10
naer:

G=219,0— 230,75 — 221,50 4 232,75 = —0,50;
Ve=4-1,146=4,584; |G|/ V;==0,233 < 2,447

(1(95%, [) mas f=(4—1)(4—2)="6), no>TOMy ONMHAKOBOCTh HAKAOHOB ABYX
JI030BBIX MPSIMbIX HE OTBEPraeTcsi; aajee:

E=(~—219,04 230,75 — 221,50 + 232,75)/2 = 11,50,
F=(—219,0 — 230,75 4 221,50 + 232,75)/2 = 2,25;
A=V=1,146; [=1g 200 — Ig 100=0,301; B=V/I*=12,65;
b=1150/0,301=38,2; M=2,25/38,2=0,0589; D"/D=114,5%:
g=12,65.2,447%/38,22==0,052; | — g=0,948;

0,0589 2,447 -
mem v 1,146-0,948 4 12,65-0,0589° =0,062 +- 0,0718 =

—[—0,0097; 0,1340];
(D'/D),,=97.8%: 136,1%.

M=

Hpn NPOBEACHHH HCIBbITAHHSA MO METOAY JIaTHHCKOrc KBajapara
norepsi OTAENbHBIX - pE€3yJbTaTOB Hapywaer BCKIO CXeMYy pacueToB,

TaGnuua IL4.1

Pe3ynbTaTbi HCIIBITAHMSA, yij JZ‘VU‘ vi di d?
v? =222 ,vg =229 vy, =222 y, =25 908 227,00 1,00 1,0000
V= 231 V? =217 y0=1231 = 220 899 224,75 -1,25 1,5625
y,=221 v2=233 y0=1218 y9=1228 900 225,00 —1,00 1,0000
y3 =235 y, =223 y,=232 y% =219 909 227,25 125 1,5625
2yij909 902 903 902 3616 2d?=5,125
v"j 227,25 225,50 225,75 225,50 ¥ = 226,00 '
dj 125 —0,50 —0,25 —0,50
di 1,5625 0,2500 0,0625 0,2500 Sdi=2125

/
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d?
5.0625
3.0626
0.0625
0.5625

8,75

N109TOMY HEOGXONHMO <«3aMECTUTb>»
HX HaLJeXaluHMH OueHKaMH. [lpo-
1€ BCEro 3TO MOXKHO caesiaTh, moja-
CTaBHB Ha MeCTO BHINABLIErO pe-
3y/JbTara CpelHee H3 OCTaBLIHXCH

CEHHsi pacTBOpPOB npuBeieHbl B Ta6a. [1.5.1). Uucao wyamek n
IIOJIXKHO ObIThb He MeHblle 6.

Jansi yMeHbweHns BAUAHHA KoneGaHuii BO BPEMEHH MEX]Y BHe-
CeHHEM Das3JIHYHbIX PAaCTBOPOB peKOMEHAyeTcsl [OC/e BHECeHHS

Tabnuua 1L4.2

2,25
-1,75
0

0,25

—0,75

235
231
233
232
931
232,75

0,25
2,25
0,25
225
5

pe3yJbTaToOB AJsi TOH K€ 103bl TOTO
ke nmpenapara. llpumensemblii B
NHCHEepPCHOHHOM  aHaJ/JH3e  GoJee
CJOXHBIH crmoco6 OUEHKH BblMaB-
LIero 3HauYeHHsI He jaeT B 3ajauye
Oonpefe/eHHsT 3KBHBAJEHTHBIX 03
CYIleCTBEHHOrO MOBBILICHHS TOYHO-
CTH OOILHX Pe3yJbTATOB HCIbLITAHHSI.

IL5. ONPENEJAEHUE AKTUBHOCTH

PACTBOPOB BLIACPKHBATDL YAIIKHY B TeueHue |—2 y npu KOMHATHON
Temneparype. [locae usMepenus: 30H yrueTeHHs! POCTa Pe3yJbTAThI
onbita yi u o (i=1,2, 3 — Homepa 103, j=1, 2, ..., n — Homepa

YalleK) 3amHCHIBAIOT B TabJHIY (KaK MOKa3aHO B TNPHBENCHHOM

HUXXe UHCJIEHHOM H}'}HMepe)A Tam xe 3anuCbiBaIOT MNoOJdy4aeMbie
pacyeTom caenylouime BCIIOMOraTe/ibHble BEJUYHHDI:
U
Si=Xyyu U=y (11.5.1)
i i

— CYMMBI 10 YallKaM /18 Ka>KJA0H J03bl CTaHAapTa " HCIbITYyeMOro

0,5
-5
,5
1,5
0

el
222
220
221
233
886
221,50

3,0625
0,0625
7,5625
18,0625
28,75

0,25
=275
4,25

0

—-1,75

7
923
230,75

14

3
-2
—1

0

0

,VU
222
217
218
219
876

219,00

Cymma
Cpensee

AHTHBHOTHKOB METOAOM
AHOOY3IHH B ATAP
HA YALUKAX NETPH

Onucanhast B OpeAblAyllleM na-
parpage MeTOAHMKA OINpeaeeHHs
AKTHBHOCTH aHTHOHOTHKOB MO CXe-
Me JIaTHHCKOrO KBajapara Mpearno-
JlaraeT HCloJb30BaHHE JOTKOB. Bos-
MOXKeH M JAPYroH cnoco6 omnpenesne-
HUSl 3TOH aKTHBHOCTH — 1O AH(-
¢y3un B arap Ha uawkax [lerpu.
Hruxxe onucan Tpexao3Hblii BapuauT
5TOF0 Metoda®.

Cranpaptueit (S) H HcnbiTye-
mblii (U) o6pasubl pacTBODSIOT M3
pacuetra 1 Mr B | Ma (OcHOBHO#
pactBop), 3aTeM TOTOBAT MO TPH
KOHUEHTPAUHH paGouynuX pPacTBOPOB
cranaapra (DY, D3, D3) u wcnbl-
Tyemoro obpasua (DY, DYy, DY),
OTHOCAILLMeCS JIPYr K APYry Kak
1:2:4. Bce 6 pacTBopoB 3akarnbi-
BAlOT Ha oAHy uaiiky [lerpu, npu-
ueM MO0CIe10BATeNbHOCTh BHECEHHS
pacTBOPOB B IIHJIHHIPHl WM B JIyH-
KH A0/XHa ObiTb caydyaitHod (Boa-
MOXHbBIE TIOCTeL0BATENLHOCTH BHE-

* DTOT pasjesl OCHOBaH HA pa3paboTke
Bcecoiosnoro HMW autu6uotukos u Tocy-
napcreedHoro HWUHM no cranpaprusauuu u
KOHTPOJIIO JIeKAPCTBEHHBIX CPEACTB MHUHH-
cTepcTBa 3apaBooxpauenuss CCCP.
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Uﬁpasud,
U
=X+ Xy (11.5.2)
{ i
— CYMMbI 110 BCE€M A03aM aas Ka)KlIOﬁ YaumkKH,;

Y= 2 yys=(S1+ S2+S3)+ (U1 + Us+ Us)=3 T;(11.5.3)
() !

— CYMMbI BCEX JHAMETPOB 30H 34,1€P:KKH POCTa 110 BCeM [103aM M
JaluKam.
Jlajiee BBIYHCJASIOT:

S=814+8:48S3u U=U,+U2+4U; (I1.5.4)

— CYMMBbl BCeX AHAMETPOB 30H 3aJePKKH POCTa OTAEJIbHO MJIs CTAH-
Japrta u AJs HCObITYyeMoro o6pasua;

Ls=$3—$l Hu LU=U3—U| (”55)

— «JIMHEHHbIE KOHTpacTbl» JJsi CTAaHAapTa H AJsi HCILITYeMOro
obpasua,

Qs=81—28,+S3 1 Qu=U,—2U>+Us (I11.5.6)

«KBaJpaTHUHbIE KOHTPACThl» JJISI CTAaHZApTa U AJSl HCIBITYEMOro
obpasua.

Jlns npoBepKH 3aKOHHOCTH HaJjbHEHWIHX pPacyeToB CJefyer
NPOBECTH JMCIEeDCHOHHBI! AHANHZ DE3VILTATOR ONBITA B COOTRET-

ctBuH ¢ Taba. 11.5.2, a uMeHHo nosxkuo noayuutbes F<<F(95%; |,
focr) maIsi CTPOK 2, 3, 4 u F>>F (95%) nasi cTpoku 1.

BapHauMyd B 3THX CTPOKax 2, 3, 4 [0JKHBI pacCMaTPHUBATbCH Kak
c/lyyalHble, H IOSTOMY HMX CJeAyeT BKJIIOYHTh B OCTaATOYHYIO BapHa-
LIHI0, [POM3BEAS TaKXKe MepepacueT 3HaUUMOCTH JIHHEHHOH perpec-
cuH (KCTaTH, 3TO OTHOCHTCS M K BapHALHsiM B CTPOKax b u 6, ecan
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OHH OKaXKYTCsl He3aHayMMbIMH). Pa3dymeeTcsi, npH yKa3aHHOM mepe-
pacuere cTelleHH CBOGOAbI BapHalMH, BKJIIOYAEMbIX B OCTaTOUHYIO
BAPHAIMIO, AOJKHBI NPHOABJATBCA K UYHCAY CTEneHeid cBo6OIbI
nocaeaHend (foer).

Ta6aunua I1.5.1

PacrnonoxeHne pacTBOPOB CTAHAAPTA H HCNBITYEMOro obpasua
npH Tpexao3HoM Bapuante merona auddysnu 8 arap

l‘ 3' o -
pi| S| oVl ps|py|py || 23 |Dof|DY|DY|DS|DY|DS
pi|ps|py|ps|pt|py || 2¢ | DI DY|DS| DY | DY DS

3

Howmep [Topaaok BHeCeHHS PAaCTBOPOB Homep {lopsisok BHeCEHHSI PacTBOPOB
yaiuek B UHJHHAPH Haulek B UHJIHHAPH
t 2 3 4 5 6 1 2 3 4 5 6
i | ot Ds|py|psloy|py | 17 | DF|DE| DY DT DS DY
o |psips|pf|ps|pyipy || 18 | DYDY DS DS DYDY
3 | p§| | DY| D¢ | DF| DY || 19 | DF| DY) DI D DY D
4 | ps|os|pv|py|Ds|py || 20 | DY | DYDY\ D5 | DY DS
5 | oy | DS oy py|psipy || 20 | DV DYDY DS | DY | DS
6
7
8

v p .
10 | pf{DY|D¥|DY| DS DY N 26 |DP| DYDY DS DS DY
n I os|ovloy|py|ps|py || 27 |DV|DY| D3| DS|DY|DY
12 | os|pvipy|ps|ps|py | 28 |DF|DY}DS|DS|DY|DY

t 2 B E )
14 | Ds|DV|DS|DY|DY| DY 30 |DI|DY|DI|DS| DY DS
15 | ¥ | DV | D3| DY | DY | D3 31 | D§|DY|D3|DY|DY| DS
16 | DS DY|py| ps| DDy | 32 | DYDY DYDY | DS | DS

Ecny aucnepcHOHHBIH aHalu3 Aaj HYXHbH pesyabrar (T. €.
BBINIOJIHSAIOTCS yKa3aHHble Bblille YCJAOBHS), TO BBIUHCASIETCH JOTra-
pHOM OTHOLUEHMSI aKTHBHOCTEH HMCMbITyeMoro obpasuna H CTaH-
lapta no ¢opmy.e:

g A U8 1157
A Tl Ll ey (1.5.7)
rae Ay u As — aKTHBHOCTH, COOTBETCTBYIOLHe paGoOyUM pacTBoO-
pam, a /| — JjorapudM 3HaMeHaTelsi NPOrPECCHH pa3BeleHHS
(B manHom cayuae [ =lg 2=0,301).
Torpa oTHoLIeHHe aKTHBHOCTEH PABHO:
R=antilgM (11.5.8)

Urto6bl HaWTH OTHOUIEHHE AKTHBHOCTEH OCHOBHBIX PacTBOPOB
ay/as, Hajlo YMHOXKHTb BeJIHUHHY R Ha KO3 QHUHEHT, YUHTHIBAIO-
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WKl COOTBETCTBYIOULHE (HAupHUMep, MAKCHMAbHbIE) CTeNeHH pas-
BEleHHs OCHOBHbIX DACTBOPOB cTaHaapTa  obpasuma (y, ¥ y.).
Torna umeewm:

a =asR 1“ ) (11.5.9)

Ipannupt 95%,-Horo 10BepHTENLHOTO MHTEPBANA AJA JOrapHd-
Ma OTHOLUEHHS aKTHBHOCTEH BBIYHCASIOTCHA 1O GOopMyJe:

Mu=CM = /(C—1) (CM?+—§/2), (11.5.10)

rae
C=L/(L—*s), (IL5.11)

npuuem L u s, Gepyrcs ua Taba. [1.5.2, a { — ecTb 3HaueHue
KpHTepHs CTblO,llel{Ta ans P=95% #u [, uucaa creneneil cBo6o-
Abl BEJHYUHbI Sa,. I'palHLbl JIOBEPHTENLHOTO HATEPBAA JAS OTHO-
uleHMsi aktusHocteidl (R, u R,) 6yayr antHiorapH@pMaMH BeJu-
utH M, wu M,, a aJs J0OBEpPUTEJbHLIX I'PAHHIL AKTHBHOCTH
o6pasua Hajo BBOJAMTb KO3(GHUHEHT Vy/Ys B COOTBETCTBHH ¢
¢opmyaoit 11.5.9.

ITpumep. I1.8. AktuBHOCTb craHpapta — 950 EJl/mr. OcunosHoit pactBop
cTaHaapTa rOTOBSIT M3 pacuera | Mr/mi, tak uto ag = 950 EJ/ma. YuutuiBas,
YTO KOHTPOJLHAS KOHUEHTPALHA ISt NaHHOTO anTpOHoTHKA paBna | EJl/ma,
roTOBAT pabouKe pacTBOPbLL CTaHAaApTa DY, D5 w D3 nyTem paspefeHdsi ocHOB-
Horo pactsopa B 500, 1000 u 2000 pas. Tlosaras, 4To aKTHBHOCTL HCHLITYEMOrO
o6pasua 6AK3Ka K aKTHBHOCTH CTAHAAPTA, M y4HTHIBAR, 4TO paGoune KOHUEHTPa-
uuu aas obpasua D| D;, D',' JOJKHDBI ObITb GJH3KM K pabouHM KOHLEHTPAlMAM
craupapra Dy, Dz D3, ocHoBHOW pacTBop 06pasua pasBuasT Takxke B 500,
1000 » 2000 pas. KosauuyectBo uauiek n = 6.

PesyabTaTel onbiTa 3anucaner B Tab6a. 11.5.3. Tam ke 3anucaHbl 3HaueHHs

S. Ui Tj u y, Boruncsensvie no gopmyiam 11.5.1—11.5.3. Tlo 3Tum 3HavyeHHsM,
nodb3ysich popmyaamu [1.5.4--11.5.6,noayuacs:

S =3310; Lg==1325; Qy=—

U=3325; L, =345; Q=—

JlucnepcHOHHBIH aHaAM3 pe3yJabTaTOB ONbITA MPEACTaBJEH B,
ta6a. 11.5.4, H3 KOTOpPOH BHIHO, UTO YCJOBHA HE3HAYHMOCTH
BapHauui B cTpoKax 2, 3 ¥ 4 ¥ 3HAUMMOCTH BapHalHH B CTpoke |
BBIIOJIHSAIOTCS, YTO MO3BOJSIET NepefiTH K JaJbHEHLIMM pacueTam.

ITpexxae Bcero cjedyer mepecynTaTb OCTaTOUHYIO BAPHALHIO C
BKJIOUEHHEM B Hee He3HAauMMbiXx Bapuauuid. [IOCKOJIbKY B AaHHOM
cjlyyae BapHalMH HE3HAYMMbl He TOJILKO B CTPOKax 2, 3 v 4, HO H
B CTPOKe 5, MOCJEIHIOI0 TOXe CJellyeT BKJIIOUHTb B OCTATOYHYIO

panuanuw. Torna nogyuaem HOBoe 3Hauenue X, = 200,70 -+

Bapuanuwe 1orna noda HOBQCEC 3ZHIUCHHE oo =— LWL

+ 16,66 + 1,39 + 0 + 6,25 + 225 00 MpH UUCJIe CTeneHeH c5060-
Qbl foCT =25+ 4=29, Tak uto s2, = 225,00/29 = 7,759. Hosule

pe3yJibTaThl [JMCHEPCHOHHOTO aHaJju3a MpelcTaBldeHbl B Ta6Jl.
11.5.5

239



o
i} = RY0Egn M - M 5
= 5y | E8888Z 3 3 | 8 = | 8
* - — w8 < < < <« — w5 o W
s ZEE | ntanntay = < & 818 3 3 8 = £ 30!
(S - N om0 © = S ¥ | ¥ <+ ot &
= g B = > = g . g g
,m S = =
L] B M ©
I =3 =] m [ R=] % Aw — < __H
] NNRIRN | = Wv w0 |~ PO = I, nu,w | ..
< L QA S |z o ~ & || T =
- OO (=T ) 5] Q
=) N xR
= = =
3 =) NNn oo N [3]
-9 D2 30 00 R 90 58 60 o =
NS ~=2RE2Z2 )
o ~ <
) - o o o oo 4
@ 8 | L ©° a L €20 ;M
) “ P-4 N S ~ - 2 ol
R g 2 7 S 7 3 ERe -
%5 | 8883845 = = =
RATRAIA A Ina s e
) —
—_—
~
e — 3 o~ ~ _
V-1 1S -3 o [=2 -] - mv -]
S o | R QL T T P ST
v | 22ugee” W g 32 e 4 © g§ n | EXes r~
NANNANSNA «w 8 ]& Mwﬂﬂuﬂ, 0
[ — — - — —
“ —
5 E - an z
S| 9| 888888 ~ - == = w8y ~| ~ozg| S
= — et | =,
5 o~ =
Q “ 4 % L= w.
.
a & . 95 =
o s L= o ® L Q =] - X o8 Q
S o = = = -3 )
. 55550nw% E5 ﬂmmnmme.lv.ﬁpnm < 3 5 =
S| nusnag) °F E854E0 855587 _F o ) 9= o
o 2§ | 5589855358 gsgEce 5| &% e
L3 = = ™
SREEIRZESPEREEEE ¢ | 28, 2
2 e = = o= E| gF: &
o0 2 T T o =
32 ~ et D o F S S ROS (3)
S g 2% = o JE oz
T 5 z2 — N v« " o o "un m S8 E B~
oo ] QO
=3oK
[ f
- — — u9 /-6 1—49 BEHLO[] 8
MHIgelL dolpdread I9IWNAD HOH
XHXOSh HLOULRL) -rou ed Modld XxumAwIdwadu
-OYHLEWOLEW XBX X908 g0Led RN WNAD WONHRL
-MHA0QO 8 KL -Mh19d BI1QBhALIOL 12077 €01 (1—u)s
® ‘undLowoung - -edredd BWWAD KBHROLBLOQ == 190) BBHhOLEBLD() L
H 9NWIOULRL) oodau :@\uﬁlo\r 4 [—u MWBNITTER AT XA 9
HOMOIhMLIEWAL | -OMU  OIAHROLRLIO 191709080 uQ /A —ug/(z1 +328) 1 HNBHUHAL80.L0INdL ATXI N S
-BW OLl XBELOUTOH | BH '3 'L ‘1905 gH BNl WOHALAL) BIOUR n Huo29dl1
-0¥Ad A KOMOM | -QIr010 OJIMAUIGD ||WH OUIIIOIAS10108 0 |=o>:~® +m@v 1 -od xiHRuledI'BEN SURHICR] [
-otowM  ‘9nuirg | -odu £ uMOdaLdOUY |[-L00d BH X @oled D =uzi/« "0+ 50) 1 BK929dIad BeHRMLIBATRE Y €
-el €M KOLAdSQ | WaHHALAY K912 ||-TedX WWAD WOHH XI9WBdU X19W
% Y y66)4 | -ewAron 4 umodan ||-auel BOLOIBh AT T— :m\ﬁd +md I -9Aduder 9Lo0HIUIrredeLd Y z
BUHOhBHE | -OUT  SUHSINOHL() || -OU z§ MMIAIUIA]T T/ Dq + mS | BHU000dI19d BRHUSHM]{ 1
(1% yis6)d 1055 /25 = / 14r0908d
EWHOh unodau = s HIHALALY miodid
-BHE 919HhHLUQRL -OUI SMHAMOHLQ BuddaUMYY 3 go1edreed BAWAD OLOUE yunerded AMHhOLIY donoH

TSI rNUMLQEL

BLMNO "goLBLIIrA£dd

CHI'BHE HIMHHOHOAILIH)/

241

240



3325 — 3310

Bhiuncnenune sxBuBanentHoil ad

e 4 e nnReRE b ot He SKBHBaNEHTHOH HBHOH AO3bi W €€ [AOBEDH-

M= =70,901 =5 = 0,0083985, R=1,021; TEJIbHBIX FPAHHL MPOKH3BOAHTCA MO (GOPMyJam: !
a = 960-1,021 e = Y70 (ELL/ma); M=x—x (I1.1.4)

: Mia=M+tPf)s / — +—. [1.1.5
C:18704,17/(!8704,17—2,0452-7,759)21,0012 - ( f), l/ ”0+ n ( )
=3’ x= Zx/n; (II1.1.6)

(195%, 29) — 2,045), _
s= /R0t Sy (111.1.7)
M, .= 0,0090 -t 0,0170 [—0,0080; 0,0260]; ==, 1.

R,,=1[0,9817; 1,062];

a —950-0,9817 2000 =933 (EJ1/ma);
- 2000

ap™ = 950-1,062 - = 1009 (EJ1/ma).
Il. Buosoruueckne ucabitanns

n
C aJbTePHATHBHBIMH PEAKUHAMH

HI.I. OLEHKA U CPABHEHHE MOPOrOBbIX /103
MPH UX NPAMOM ONPENEJIEHHH

TIp¥ HCHbITAHHSX HEKOTOPBIX MpPEenapatoB pe3yabTaT MX JeH-
CTBHsl YYWTBIBAETCSl HE B KOJHYECTBEHHOH, a B aJbTepPHATHBHOI
¢popme (Haauune wam orcyTcTBHe 3ddexkra — rubesaH, cynopor
H T. A, HHOTQA 3TO HAa3blBAIOT pPEAKUHEH <«BCE WJH HHYEro»).
B psigze cayuaeB mMoxeT ObiTh 110JyuYeHa BeJIHUHHA 3P (HEKTHBHOM
(nmoporoso#i) po3bl EJl gis KaXAOro OTAENBHOTO Mpenapara:
(UKCHDYIOT Ty [03y, MPH KOTOPOH MOJYYaeTcst OXKHIaeMbli
s3¢pdext. Torma oueHkodl 3¢ eKTHBHOH [03bl AJ51 NAHHOTO Mpe-
naparta MOXKeT CJAYXHTb Cpe[Hee 3HayeHHe N0 A0CTAaTOYHO 60Jb-
wo# rpynmne xusoThbix. [Ipu pacuerax HaldeHHble MHAMBHAYaJb-
Hble 3¢ dektuBHble A03bl EJl 3aMeHsiioTess HX Jorapudmamu
x=Ig EJl, u6o pacnpenejenne 3Tux Jorapu®dmoB o6bluHO G-
K€ K HODMaJbHOMY, ueM pacrpejesenue camux noa. [locne toro
KaK BbIUMCJIeHbl 3HAUEHHUS

X=X x/n; (HII.1.1)

HaXOAAT JOBEPHTECIbHLIE IPAaHUUbL! Aas 3hdexTUBHOR A03b
EllL.. = antilg (x4.). (111.1.3)

Beawnunna {(P,f) nutercs mast uncaa creneseii cBoGoabl f=n—1.
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a {(P,f) mwerca nJsa uncaa crenereii cBo6oanl f=n’+4 n — 2,
JloBepuTenbHblE rPaHHIb 411 OTHOLIEHHS SKBHBAMEHTHBIX s¢dek-
THBHBIX 103 PaBHbI:

(ED’/EN)y. = antilg (2 4+ My.). (111.1.8)

Ecan paccmatpuBaemblit spdekT He sBasieTcsi HeoGpaTHMbIM,
TO Jly4lli€ HMCIOJb30BaTh OAHY IPyNIy TecT-OGBEKTOB, MPHMEHSAA
K KaXXJI0OMy M3 HUX CHauyaJja OAMH Npemapar, a 3aTeM MHocJe HH-
TepBaJia, HeOGXOAUMOro VISl MOJHOTO BOCCTAHOBJEHHS HAYaJbHO-
ro cocrostHus, Apyro#. IlosyunB n/is Kaxaoro TectT-ofbekra pas-
HOCTb JIOTapH(MOB 1M0poroBuix 103 A = x — x°, BLIuucasior:

M=A=73A/n; (111.1.9)
Mu=M %t/ A —AP/nin — 1), . (111.1.10)
npuuem ¢ (P, f) uwerca pas uucnaa creneneit f —n — |. Takasn

[OCTAHOBKA HCMBITAHHS [103BOJISIET YMEHbIUUTL BJHSHHE H3MEHUH-
BOCTH HCXOIHBIX COCTOSIHHH M NAapaMecTpoB TeCT-OGBEKTOB H IipH-
BOJMT K CYKEHHIO NOBEPHUTE/IbHbIX HHTepBaJjoB. [Ipu 3toMm uese-
€006pa3Ho pa3CHuTh FPYNIy TecT-0GbEKTOB Ha ABE [IPHMEPHO PaB-
Hble MOArpyNnbl ¢ TeM, YTOOH OJHA M3 HUX [OJydaja CHada’la
CTAHJAPTHbIA, a 3aTeM HCNBITYeMbIil npenapar, a Apyras Moarpyn-

fla — Hao6OpOT. ITHM obecneynBaeTcs Jydllas PaHAOMH3ALHs.

11.2. OUEHKA BHOJIOTHYECKOHA AKTHBHOCTH [PENAPATA
NMPH KOCBEHHOM OHAPEAEJIEHHH 3¢ HEKTHBHbBIX 03
(OLLEHKA EDs)

Hawe Bcero npsamoe cnpesenenue ¢dCKTHBHOM (noporosoii)
JLO3BL JIT OTAENBHONO KHBOTHOTO HEBO3MOXHO, H TOTJa KOJHYe-
CTBEHHOH XapaKTEPHCTHKOR aKTHBHOCTH NpenapaTa B KaAOM
OMbITE CJIYXHT JA0JS (IPOLEHT) TECT-06BEKTOB, AABILUUX MOJOMKHU-
TCALHLIE OTBET. 3aBHCHMOCTb 3TOR AVJAM OT [03bl HMEeT Bceraa
BHJ S-00pa3HOH HECHMMETPHYHOH KDHBOH, KOTOpas NpH 3aMeHe
A03 HX JorapudmaMH OOGBIYHO CTAHOBUTCA 60Jee HJIH MeHee
CHMMETDHYHOH. B KauectBe mnokasartens, XxapaKTepu3yiolLlero
GHOJIOTHYECKYIO aKTHBHOCTb MperapaTa B LEJOM, 4aille BCEro
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NpHHHMAaeTCH Ta f03a, Koropas BbisbiBaeT sddexr y 509 Ttect-
006beKTOB; ee HasbiBaoT 509 -Ho# a3 dekTHBHONR 1030 U 06o3Ha-
yator EDsy (B uactHocTH, 51 TOKCHHOB yrnorpebasiercst 509 -uas

AOYHOE» UCMbITAHHE, IUIS KOTOPOTO MOXKHO OTPaHHUMTbCS ABYMS
no3amu ()KeJlaTeJleO NpH 3TOM noA06paTh 5TH AO3bl TaK, YTOObI
OHM HAaxXOJAMJHCb MO pasHble cTopoHbl OT EDsp). B cavyae nmyx

JeranabHas a03a LDso).

Hasa naxoxiaenusi EDsg cieyeT nocTaBHTh ONBITHI C HECKOJIb-
KHMH (He MeHee Tpex) rpylnnaMHu TecT-o6beKTOB (KakK MpaBuio,
He MeHee LIeCTH B KaXK[O# rpymnme) npd passnix go3ax. MHrepsan
HCNOJb3yeMbIX 103 [O0JKeH ofecneuuBaTb JOCTATOYHO IIHPOKHIH
JAManasoH MOJIOXKHUTeIbHbIX oTBeTOB (nmpumepno ot 20 mo 80%).
[locne mnosiydyeHHsi MPOUEHTOB p; MOJOMKHTENbHbIX OTBETOB s
KaXJ0# M3 103 D; OHHM 3aMEHSAIOTCS Ha TAK Ha3biBaeMble NPOGHUTHI
yi coryacHo Taba. V npuioxeHusi. CMbICA 3TOA 3aMeHbl COCTOHT
B TOM, YTO 3aBHCHMOCTb MeX1y NpPOOGHTaMH y; U Jorapubmamu
103 xi = lgD; o6biuHO 6siH3Ka K JUHeAHOH. Jta 6au30cTb COBJIO-
naeTcsi TeM Jyudiue, yem Ganke 3Hauenue p kK 509), moaromy ins
KaXXJJ0H H3 TPy BBOAHTCS BECOBOH KOIGGMHLHEHT w;, 3aBUCSAILMA
OT pi; S3Ha4YCHHsA Wi TAKXKE [MpHBEACHDI B Taba. V MPpHJAOKEHHA.

JanbHeAKi pacuer NpoH3BOAAT CleAyoLKM 06pasoM:

1. BbluncasiioT 3HaueHHs (Lum KPaTKOCTH HHAEKCBbl [ OMYLIeHbl)
T nw, Snwx, Lnwy, Tnwx®, Snwxy (n — UUCIO HCMOJb3O-
BaHHBIX TecT-06bekToB npH go3e D).

2. TTo TUM 3HAYEHHSM BBIYHCJAAIOT:

V=1/2nw; ¥=Snwx/Inw; y= Snwy/Snw;(111.2.1)

SQ=Znwx’— (Snwx)/Snw; (111.2.2)
SP="ZYnwxy — xZnwy. (111.2.3)

3. 3arem BBIYHCJSIOT

B—1/5Q; (111.2.4)
b—SP/SQ; (111.2.5)
0=+ (5 — 4) b; (111.2.6)
g = Bi2/b", (111.2.7)

rie fp npuHuMaercsi paBHbIM f (959%,00) = 1,960 (1. e. Bcerna
cuuTaercs f= co).

4. Hakonen, mna xso=1gEDso Haxoasit 959 -Hble nOBepHuTENb-

= Xs0 — los =\
KowmX 17 =5 ¥ V= @)+ Blxs,— ), (111.2.8)
nocJe yero noayyarT AOBEpHTE/NbHbIE I'DAHHIbL A4 ED;(}'

EDSD(H,B) =aﬂ“lg()€5rml,m). (11129)

[Ipu u3yueHnu HoBoro BeuLlecTBAa OOBIYHO TPeGYeTCA <«NMPHKH-
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R03 ¢opmyanl 111.2.4 u 111.2.5 nas B u b KalOT OUEHb HETOUHbIe
3HAYEHHs], H CJlelyeT NO/b30BAThCS (POPMYJIaMH:

B=—wt@ . (111.2.10
nwiwylxs — x1)° 7 N
b— L2 (I11.2.11)
X2 — Xy
W) + wo

g=1 (111.2.12)

nwiwy: — g1

Uncno TecT-06beKTOB B 0G€HX TIpynnax [OMKHO GbiTh OLH-
HaKOBO.

IlocTaTouHO XOpOLIHE OLEHKM mpu ABYX
Gopmyubi:

x50 = IgEDso = x, + (xz—xl) (I11.2.13)
S (2 — x / .
=02 —x1) ) s (111.2.14)
Xsoium = X50 = Ip Sy, (111.2.15)
Mprmep IIL1. Tlpu nonKoxHOH WHBEKUUY MHCYAMHA MBILAM PErUCTPHPO-
BAJOCh HaJMYHe WK OTCYTCTBHE cyiopor (Taba. IIIQ 1). PesyibTaThl nepsuuy-

HBIX PACueTOB AaHbi B 3TOH XKe TabaHite.

Tabnauuma IL2.1

Jo3bt n ecTh/ p % x=1gbh y w nw nwx nwy
D, mr HeT

0,2 8 1/7 125 1 0,699 | 385 0,387 | 3,096 | —2,164 | 1192
0,4 8 6/2 750 | 0,398 | 5,67 0,539 | 4312 | —1,716 | 24,45

CyMMBi: 0,926 7,408 | —3,880 36,37
[lo 5ThM nawsbiM Haxoaum, Henoabsyvs dopmvan 2.1 w 111.2.10—111.2.12:
[ =— 0,398 — (— 0.699) = 0,301; V = 1/7.408 = 0,1350;
x= — 3,880/7,408 = —0,5238. y = 36,37/7.408 = 4.910;
== 0926/8.01387.0,530.-0,301% — § 125;
£ =10926/8-0,387-0,539(5,67 — 3,85)* = 0,1575;
I — g ==0.8325;

b = (5.67 — 3.85)/0,301 — 6,047,
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Teneps 1o dopmyaam [11.2.6, 111.2.8 # 111.2.9 nonyuaem:

Xow == — 0,5238 + (5,00 — 4,910)/6,047 = — 0,5089; EDso = 0,310 mr;
. x50 — x=— 0,5089 — (— 0,5238) = 0,0149;
0.0149 1,960

x50y = — 0,5238 4 . }/ 0,1350-0,8325-+6,125-0,0149*

0.8325 * 6,047-0.83%5
05059 & 0,1313 — —0,6372; —0,3746;

EDso(us) = [230 Mr; 423 wmr].
IMpubawxkennble Gopmyani 111.2.13—111.2.15 xaioT aas storo cayuyas:

x50 = — 0,699 + %2(7);3_83

385 0,398 — (— 0,699) = — 0,5088;

—
Sy, =[— 0,398 — (— 0.699)] ‘/m= 0,0644.

Takum o6pa3oMm, noJydaeTcs XOpolllee COBNajeHHe C Pe3yabTaToM TOUHOro
pacuyera AASl Xso, HO HECKGJIBKO 3aHHXKEHa OlleHKa Aaast Sy, (0,0644 smecTo
0,1313/1,960 = 0,0670).

1H.3. CPABHEHHE EDs, IBYX MPEMNAPATOB

[1pu onpenenenun sxBuBaneHtHolx EDsg Takke npoussogurcs
3aMeHa I[POLEHTOB MNOJOXXHTEIbHbIX OTBETOB COOTBETCTBYIOLLHMH
npo6uTaMy 1o tabJuue V NpHIOKEHHUS.

Ecan aas ucnbiTyeMoro ¥ CTaHAApTHOrO NpenapaToB HCHOJb-
30BaHbl O JBe A03bl, TO AajbHellliHe PAaCcuyeThl MOXHO BbIMOJHATh
TaK, KaK 3To 6bUIO onucaHo B pasjene I1.3., cunrtaa nosydenuble
npo0uTH Kak Obl akTHBHOCTAMH. Ho npu 3toMm npunHumaercs

& .
= HIL3.1

v T nw;’ ( )

rae kK — YHCJIO FPYIN; nr; — YHCJIO TeCT-O0BEKTOB B j-H Tpymie,

a w; — BecoBble KO3(h(ULHKEHTbl, O KOTOPhIX FOBOPHJIOCH BBHILIE.

Benuunna 4P, f) nwercss st udciaa creneHell cBoGoAbl | = oo,
T. e. t=1,960.

Mpumep II1.2. Tlpu u3yuenun TOKCHYHOCTH Ty6asuia Ha [ABYX MNpenapa-
Tax MosnydeHbl 3HaueHusi, npueeienubie B Taba. I11.3.1. Tam xe sanucaubl Bce
JApYyrue BeJHYHHbI, KOTOPhIe TpebyloTcsi At pacuera.

Tabanupa IL3.1

]
Ho3wt D, Noruéno n 2% Ipoburel
MI/Kl
Brikuno y W
160 1/7 8 125 - 3,85 Bas7
180 6/2 8 75,0 5,67 0,539
160 3/5 8 37,5 4,68 0,613
180 7/1 l 8 87,5 6,15 0,387
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l'];f XIE BCero mo ¢popmyne 11.3.4 ¢ nagnexauteit sameHol BbipaX{eHHs Aas
ACM SHATHMOCTD PASTHUHS HaKIVHUB UPAMBIX NPOGHT—10rapHdM 403bi:

t=16,15 — 4,68 — 5,67 + 3,85| ]/ T’ = 0,687.

3TO 3HaueHHe MeHblle, ueM f (95%; oo) = 1,960, N0ITOMY MOXHO CuHTaTh
HAK/IOHbl OJMHAKOBBIMH M B lajibHelieM nosnb3osatbes dopmyiol 11.3.1, a Takxe
popmynamu ans A u B u3 1a6a. IV npunoxenus, Ho ¢ V 3 dopmyaer 111.3.1:

) E= (6,15 — 4,68 + 5,67 — 3,85)/2 = 1,645;
== (6,15 + 4,68 — 5,67 — 3,85)/2 = 0,655;
. V =14/8-1,926 = 0,2596, A = V = 0,2596.
1 =1g 180 — Ig 160 == 0,0512; B — 0,2596/0,0512% = 99,03.
! Tenepb no dopmyaam 11.3.5—11.3.10 noJiyyaem:
b =1645/0,0512 = 32,13;

i M = 0,655/32,13 = 0,02039; ED{,/EDso = 105,6%;
! g =99,03-1,960%/32,13* = 0,3685; 1 — g = 0,6315;

, 0,02039 1,960
Mys= .
| * = 06315 * 32.13-0.6315

==0.0323 + 0,0437 = [— 0,0114; 0,0760];
(EDSo/EDsq)us = [97.4%; 119,1%].

‘/ 0,2596-0,6315 + 99,03-0,02039% —

Eciu ans ucoeityemoro u gas CTAHAApTHOrO Npenaparos
HCIIO/1b30BAJIOCh GOJIbILE, UEM [0 ABE 403bl, TO pacyer IPOU3BOAAT
no gopmyaam:

_ SP4+sp
=35 (111.3.2)
M=x"— x L=t (I11.3.3)
A=1/Xnw+ 1/% n’0" (I11.3.4)
B=1/(SQ + SQ°%:; (111.3.5)

My s = o !; -y {p ‘/ . (ﬁ» 0,
Mo =(x"— x) + W= £ s A(l g)+B_T‘ZJ)_’

(111.3.6)

rie rno-npexHemy g = Bt’/b% a meauyuHbl SQ u SP Bbluncas-
orest o ¢opmynam [11.2.2 i 111.2.3.

I11.4. KAYECTBEHHOE CPABHEHHWE NMPEMAPATOR

Koraa kakoii-u60 HoBbiil npenapar u3yuaetcsi (Hampumep, 1o
3aBHCHMOCTH 2034 — 3(¢eKT) npH Haaduuu Apyroro npenapata c

P aHaJIOTHYHbIM ﬂeﬁCTBHeM, MOXKET BO3HMKHYTb HEO06XOAUMOCTh
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cpaBHEHHS 3((HEKTHBHOCTH 3THX NPENapaToB IPHU COMOCTAaBHMBIX

Tabrnuwa II

aosax (o6sluno npH EDjse a1s xamaoro). Moxer norpeGosaries
M 0Ka3aTeJbCTBO 3¢ (eKTHBHOCTH Ipelapara Mo CPaBHEHWIO ¢ ncioBbie 3uatenns KpTepHA CThiofenTa U KPHTEPHA X2
ujganebo. .
Ecau n" W ni — udcaa TecT-06bEKTOB, NABIIHX COOTBET- cap p Kputepwii CTaionenta «P, /) u 4P, 5
CTBEHHO TOJIOMKHTEJbHbIH H OlpkudTe./"lbnnm OTBETDHI TipH AeHCTBHH f , (P=9’5;/;) 7
nepBoro npemnapata, a ni ¥ n3 — TO e AJs BTOPOro Npenapara,
TO 3HAUMMOCTb PA3JIHUHA MEXAY 3THMH ABYMS lpenapaTdMu Ipo- 50% 90% 95% 98% 99%
BepsieTCsl MPH MOMOIILH KPHUTEPHA «XH-KBAIpaT»: !
! 0 1 2 3 4 s
[lﬂlﬂz—ﬂlﬂ?‘~—(ﬂ| + n) (ny + ns) 6
= - (111.3.7)
mnsint+ nd) (ni + ny) ’ ; ‘2*3‘; rl‘»g?g fgl 12,70 31,82 63,70
237 Y810 2,92 4,30 6,97 9.92
rae ny = ni'+ a7, ne=nd+ na (1. €. oblIee UHCIO TeCT-06EKTOB, i i 7,82 0,765 2,35 3,18 4,54 5,84
noaBepraBuuxcs aeficTRHIO COOTBETCTBEHHO NEPBOTO ¥ BTOPOTO p 191":)97 8;‘2‘; g(ﬁ 2,78, 3,75 4,60
npenaparoB), a |nns —mnd| o6o3Hauaer aGCOJIOTHOE 3Ha- 6 12,59 0718 194 gig ;?Z ;1,9’?
4eHHe (T. c. [ yuera 3Haxa) COOTBETCTBYIOLLErQ 4YHCAA. IMToay- 7 14,07 0,711 1,89 736 300 3,50
yeHHoe 1o ¢opmyae [11.3.7 HHC/IEHHOE 3HaueHHe x% cpaBHHBaeTcs g {z;; 0,711 1,89 236 3,00 3.50
C KDHTHYECKHMH 3HAUYCHHSMH %x2(P, [), nonyueHHBIMH AJA wucIa K 10 1831 g,;gg {,g? 2,26 2,827 3,25
crenenett cBoGoabl f =1 ¥ paBHBIMH: 15 25.00 0,691 175 gf; 5,28 ;;;
2050 Q4. o2 o L2 9 2 314 0,687 173 209 2,53 285
x(95%, 1) =3.84; x” (99%, 1) =6,63; x*(99.9%. 1) = 10,83. : 30 - 0,683 1,70 2,04 246 275
' prs 0,681 1,68 202 2,42 2,70
Mpumep 113 [das npoBepku >p(PEKTHBHOCTH BaKUKHBI POTHB TYGEpKy- 120 - 0.679 1,67 2,00 2,39 2,66
Je3a TeNsiTaM cHauaia Jefaid Ju60 NPelOXPaHHTEIbHYIO [PHBHBKY, AHG6O MpH- - _ 0,677 1,66 1,98 2,36 2,62
BHBKY KOHTPOJIbHBIX CPEACTB, @ 3aTeM HMX 3apa)kanu MHKOﬁaKTEpHHMH TyGep- 0,674 1,64 1,96 2,33 2,58
KyJe3a. Pe3y/bTaThl MOJNYYHINCH CJAEAYIOILIHE: ¢ BakiMHAUHeH 3abosenn 6 uz 20,
6e3 BakuHHalUMK — 16 w3 19 xusoThbix. CaenosatenbHo, ni=6; ni= 14; Y
ny = 16; ny=23; n, = 20; ny= 19, TaKk uToO P e, p 5% 95% 97,5% 99% 99,5%
s _ (16-3—14.161—39/2)°.39 (P=95%) P
x 20-19.22-17 = 9.54. ‘ —
3710 3naueHue npesblmaeT y° (95%, 1) = 6,63, No3TOMY € BepOHTHéCTbno Goaee Tz;ﬁnnua I
999% BakuuHa 3¢)eKkTHBHA.
NPHAOXEHHA i
) YHcioBble 3HAYEHAA KpHTepHA ®umepa AP fi, f2) npr P=99%
Ta6nuua I )
YHCJI0Bble 3HAYEHHN KOHTPo/bHOro xpurepus QO (P, n)
P fi
0
. 1 2 3 4 5 6 8 10 12 16 20
P=90% P =95% P =99%
1 4052 | 4999 | 5403 | 5625 | S764 | 5859 | 5981 | 6056 | 6106 | 6169 | 6208
2 98,49 199,00 | 99,17 99,25 | 99.30 | 99,33 | 99,36 99,40 | 99,42 | 99,44 | 99,45
3 0,89 0,94 0,99 313412 | 3081 2946| 28,71 | 2824 | 2791 | 27:49 | 27,23 | 2705 | 26.83 26,65
4 0,68 0,77 0,89 4 121,20 1 18,00 116691 1598 [ 15521 1501 | 1480 | 1454 | 1237 1 14,15 | 14202
S 0,56 0,64 0,76 5] 16,26 | 13.27] 12,06] 11,39 {.10.97 | 10,77 10,27 | 10,05 | 9.89 | 9,68 | 9.55
6 0,48 0,56 0,70 6 | 1374110921 978 | 9,15 | 875 | 847 | 810 | 7,87 | 7.712 | 7.52 | 7.39
7 0,43 0,51 0,64 712251 955 1 845 | 785 | 746 | 7,19 | 684 | 662 | 647 | 627 | 615
3 0.40 0.48 0.58 ' 8 | 11,26 | 865 | 7,59 | 701 | 663 | 637 | 603 | 5.82 | 567 | 548 | 536
9 0,38 0,46 0,55 i 9 | 1056 | 802|699 | 642 | 6,06 | 580 | 547 | 526 | 5.11 | 492 4,80
! 10 | 1004 | 7,56 | 65| 599 | 564 | 539 [ 506 | 485 | 4,71 | 452 | 441
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Mponoaxenne Tabauma.v

p TlpoduTe1 (Bepxnue wucia) u Beconre Ko>poumuenTh: (HHXKHHe 4HCIa),
5 COOTBETCTBYIOMIHE HPOUECHTRM HOJOXKHTEALHBIX OTBETOR
1 2 3 4 s 6 g 10 12 16 26 i ]
P 0 1 2 3 4 5 6 7 8 9

11 9,65 | 720 | 6,22 | 5,67 | 532 | 507 | 474 | 454 | 440 | 421 | 4,10

12 | 933 | 693|595 541 | 506 | 482 | 450 | 430 | 4.16 | 398 | 386 0 _
13| 907 | 770 | 5741 500 | 486 | 462 | 430 | 410 | 3.96 | 3,78 | 367 - %)?27 212905 315192 319336 32;: 32;; 327572 . {’gg 332626
14 8,86 6,51 | 556 | 503 | 460 | 446 | 4,14 394 | 3,80 | 3.62 3,51 10 3.72 3.77 3.82 3.87 3.92 3.96 401 4,05 ‘:OS -l 412
15 | 868 | 636 | 542 | 489 | 456 | 432 | 400 | 3.80 | 3.67 | 3.48 | 336 342 | 361 | 379 | 3% | 411 | 426 | 440 | 459 166 | o

16 | 853 623529 477 | 4,44 | 420 | 389 | 369 | 355 | 337 | 3,25 20 416 | 419 | 423 | 426 | 429 | 433 | 436 | 439 | 442 | 4 48
17 | 840 | 611 | 518 4,67 | 434 | 410 | 3,79 | 3,59 | 345 | 3127 | 3.16 90 | 01 | SIL | 521 | Sio | $39 | si7 | 555 | ss3 | o
18 | 828 | 601 509 4,58 | 425 | 401 | 371 | 351 | 337 | 3.19 | 307 30| 448 1 450 | 453 | 456 | 459 | 452 | 464 | 467 | 470 | a7
19 | 818 | 593 | 501 | 4,50 | 4,17 | 394 | 3,63 | 343 | 330 | 3,12 | 3.00 576 | 582 | 588 | 93 | so8 | 603 | cor | c19 | ere | BT2
20 | 810 | 585 | 494| 443 | 410 | 387 | 356 | 337 | 323 | 3.05 | 294 0 | 475 | 477 | a0 | 432 | ass | 457 | 490 | 492 | 405 | oo
25 | 7,77 | 557 | 468 | 418 | 386 | 363 | 332 | 313 | 290 | 281 | 270 62 | 625 | 627 | 629 | 631 | 633 | 634 | 635 | 636 | 636
30 7,56 539 1 451} 402 | 3,70 | 3,47 3,17 | 293 | 2.84 2,66 | 2,55 50 5.00 502 505 5.08 5.10 5.13 5.15 5,18 | 5,20 | 5.2

4 | 731 | 518 | 431 3383 | 3551 | 329 | 299 | 280 | 2.66 | 249 | 237 637 | 636 | 636 | 635 | 634 | 63 | &1 | 60 | &9 o
60 7,08 498 | 4,13 | 3,65 | 3,34 | 3,12 | 2,82 | 2,63 | 250 | 232 | 2,20 60 525 5,28 5,30 533 5.36 538 541 544 | 547 { 550

622 | 619 | 6ls | 612 | 607 | 603 | s98 | 593 | sag | s
0| 352|555 | S8 ) sel | sea | 567 | 571 ( 574 | 507 | 58
369 1 62 | 555 | 547 | s39 | 530 | s | 511 | so1
v
Tabnuua 80 | S84 | 588 | 592 | 595 | 599 | 604 | 608 | 613 | 6,18 | 6.23

400 472 Acc

490 478 466 454 440 426 411 396 | 379 | 361

BcnomorareibHbie BCJIHYHHLI IR pacveTa ?xnnnmenrmx 03 H NPOBEPKH JHHCAHOCTH 90 6,28 6,34 6,40 6.48 6.56 6.64 6.75 6.88 705 233
H 0apaLie/IbHOCTH N030BhIX Ted (npn TCTOAIMX JIOrapEpMax 7a03) 342 322 300 277 25 4 1*93 159 1,2 o 0,72
o - —0 - - - — IIpimevanue, B 3HRYEHHIX BEC X :
::,: @uy::_ j)? ¥, ‘}; Ve iz ¥s Vs A z HMucnepcust HampHMep, 593 e yes HTATL Lot 0,59, OBBIX KOI(DHUMEHTOB ONyILIENB HOML M 3angTas;
2| E -1 1 1| 4 =3vn
F | 22 1 1 2| B =2/l
%2| E | ~1 1 -1 1 214 =
F | -1 |- 1 1 2| B =v/2
G 1| -1 -1 1 1| ¥y =4v
3| E -1 0 1 2 | A4 =4V/3
F | 3 i 1 1 3 | B =vsaue
H 1| -2 1 1| Vy =6V
23 E | —1 1 -2 0 2 5 =5V/6
F | =3 | -3 2 2 2 6 | B =2v/5I2
G 2 | =2 -1 0 1 2| Vg =5v72
H 1| =2 1 1| vy =6V
33 E | -1 0 -1 0 1 41 4 =20/3
Fl -1 ]-1]-1 1 1 1 3| B =vsan
G 1 0 | -1 -1 0 1 2| Vg =V
H 1] =2 1 1] =2 1 11 Vy =6V
34| E | 2 0 2 =3 | -1 1 3 14 | 4 =7V/12
F| 4| 4|~ 3 3 303 12 | B8 =¥/
G 5 0 |-5 =3 | -1 1 3 10 Vo =7V/10
H 2| -4 2 30 -3 -3 3 51 Wy =6r/s
44| E | -3 | -1 1 3 =3 -1 113 0|4 =v,2
F | -1 |=-1]-1] 1 1 1] 1 4 | B =V/10I2
G 3 1|-1]| =3 |-3]|- 1] 3 10 | ¥ =2v/5
H 1| -1 -1 1 L =1]-11]1 1| ¥ =4V ‘
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METOJ bl AHAJIU3A
JIEKAPCTBEHHOT'O PACTHUTEJIBHOTO CbIPbS

FOLIA
JIMCTbS

JIuCTbAMY B (hapManeBTHUECKON NPAKTHKE HA3bIBAIOT JleKaper-
BEHHOE Cblpbe, NPeACTaBJsIONLee COGOH BbICYLICHHBIE MM CBEMXHe
JTHCTbS1 HJIH OT/JEJIbHbIE JINCTOUKH CJI0XKHOIO JIUCTA. JIMCThs COGH-
paioT OGbIYHO BMOJIHE PA3BHTHIE, C YEPEIIKOM MM 6e3 yepeuka.

Buewnue npusnaxmn. Ilpu onpeneneHnu BHelHHX NIPH3HAKOB
MEJIKHE H KOXKHCTbI€ JIHCTBA OGBIYHO HCCJIENYIOT CYXHMH; KpYIlHble,
TOHKHE JIHCTbSl, KOTOPLIE, KaK NMPABUJO, GbIBAIOT CMSITBIMH, Mpei-
BAPHTEIBHO pasMAryaloT BO BJAXKHOH Kamepe WJH myTem norpy-
KCHHA HA HECKOIbKO MUHYT B ropsiuyio BOAY, NIOC/E YEro packiaa-
AbIBAIOT HA CTEKNAHHOH MJIACTHHKE, TIIATENbHO pacnpasass. [1pu
3TOM 06pallalT BHUMaHHEe Ha QOPMY H pasMephbl JHUCTOBOH mia-
CTHHKH M YepellKa, OTMe4aioT OMNylieHue Jucta (o6uike u pac-
O/IOXKEHHE BOJIOCKOB), XapaKTep Kpasl M JKHJIKOBaHWE, Ha/juuHe
SQUPHOMACIMYHBIX KeNe30K W APYrux o6pa3oBaHuil Ha noBepx-
HOCTH JIACTA MJIM HAJHYHE BMECTH/IHMIL B Me3oduiie (nyna 10X).
CBexHe NHMCTbA HCCleAylT 6e3 NpeiBapHTe bHOHN 06paboTKH.

Pasmepbl — AJIMHY ¥ IIMPHHY TUIACTHHKE JIRCTA, JUTHHY Y jna-
METp UYepellKa — ONpPeaesIOT C MOMOLLbI) H3MEPUTeNbHOH Ju-
HelkY. LlBeT ompenensliorT ¢ 06eMX CTOPOH JHCTA Ha CYXOM Ma-
TepHaJe NPH AHEBHOM OCBELUEHHH, 3aMax — MPH PACTHPAHHH JIMC-
Ta, BKYC — Mpolysl KyCOYeK CyXOro JIMCTA MJIH €ro OTBap (TOJBKO
Y HESOBHTBIX OG'BEKTOB). .

Muxkpockonus. [lenbuoe, pesanoe u npoGaenoe
C bl P be. M3 TOHKHX JiHCTbeB TOTOBAT NPENapaThl JIKCTA C NOBEpX-
HOCTH; H3 TOJICTHIX W KOXKHCTHIX JIHCTBEB PH HEOGXOAHMOCTH TO-
TOBAT [10MepeuHble cpes3bl. [l NPHrOTOBJAEHHS MHKpoNpenapata
JIACTA C TMOBEPXHOCTH MeJIKHE JIMCTbSI HCIO/Nb3YIOT LEJIHKOM, OT
KPYIHBIX GepyT OTAe/bHble YJacTKH C Y4eTOM pacnpeneseHHst
BaXKHEHIUMX JHATHOCTHYECKHX 3JIEMEHTOB: Kpail JHcTa, 3yGumK
MO Kpalo JIMCTA, YYaCTOK IVIABHOH XHJKH, BEepXyLIKa JHCTA H OC-
HoBauue. [Ipu onpenenenun pesaHbIX JHCTbEB BHIGHPAIOT HECKOJIb-
KO KYCOYKOB — C KPYNHOH XKHJIKOH K Kpaem JucTa.
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[lpu paccmarpusannn MHKpONpenapara JIMcTa ¢ HOBEPXHOCTH
06pallaiT BHUMAHHE HA CJELYIOIHE OCHOBHbIE LUArHOCTHYECKHe
MIpH3HAKH: CTPOGHHE SIIHAEPMHCA, THN YCThHL, XapakTep TPHUXOM
(BOJIOCKY, KeJle3KH), HAJIHYHE W ($OpMY KDHCTANIHYECKHX BKJIIO-
UEHHH, MEXaHWYECKOH TKaHH, PasiuuHbiX BMECTHJIHIL, MJEYHHKOB,
CEKPETOPHLIX KaHa/OB H T. 1.

SNHIEPMHC JHCTBER Xapakrepusyercst onpenesneHHoil $popmoit
KJICTOK — U30AMAMETPHYECKOH HJIH YIUIMHEHHOH C NpPSMBIMH HJIH
M3BHJINCTBIMH GOKOBBIMH CTEHKAaMH, C TOHKUMH WU YTOJILLEHHBIMH
0GOJIOUKAMH, YAaCTO BCTPEYAIOTCH UETKOBHIHBIE YTOJILLeHHST GOKO-
BbIX (AHTHK/JHHANBHBIX) CTEHOK.

XapakTepeH THN YCTbHI, ONpeaeAeMblil YHCIOM H pacrnonoxe-
HHEM OKOJIOYCTBHYHBIX KJAETOK 3MHUAEpMHCA.

Y ABYROJIbHBIX Pa3JaHyaIOT Y€Tbipe OCHOBHBIX THIA YCTBHYHOTO
KOMILIeKca:

~— AHOMOUMUTHBIA (MM PAHYHKYNOMIAHbIH) — YCThHLA OKpyXKe-"
Hbl HEONpENeSeHHbIM YHC/IOM KJIETOK, He OT/IHYAKILUXCA 0O dop-
M€ M pasMepam OT OCTaJbHbIX KJIETOK 3MHAepPMHCa;

— AHH3OUMTHbIA (WIH KpPYUH(epouanslit) — ycTbuua OKpyxKe-
Hbl TPeMsl OKOJIOYCTbHUHBIMH KJI€TKAMH, M3 KOTODhIX OfHA 3HAUH-
TeJIbHO MEHbllE ABYX APYIHX;

— MNapauuTHeIA (WM PYyGHALEOHIHbIH) — ¢ Ka)a0H CTOPOHBI
YCTBHLA, BIOJb €ro MPOAOJbHOH OCH DAcIOJOXKEeHbl MO OfHOM
HJlH GOJIee OKOJIOYCTHHUHKIX KJAETOK;

.— JNHAUHTHBIA (WJu KapHOOUNIOHAHBIH) — yCTbAIA OKpY2Ke-
HBl ABYMSl OKOJIOYCTbHYHBIMH KJETKAMH, CMEXHbI€ CTEHKH KOTO-
PBIX NMEepNeHAHKYISAPHBl YCTbHYHOH LIeJH.

Y 0nHONOMBHBIX pa3auuaT 5 THIOB:

— AaNEPUreHHbI THI — YCTbHUA He HMEIOT THIHYHBIX OKOJIO-
YCTbHUHBIX KJETOK;

— OunepureHHblli THII — ycThbuia OKPYXE€Hbl ABYMSI OKOJIO-
YCTbHUYHLIMU KJETKAMH, PAaClOJIOXKEHHbIMH JIaTePadbHO [0 OTHO-
HIEHHIO K 3aMbIKaOUIUM;

— TCTPANepHreHHbIA THI — yCTbHUA OKPYIKEeHbl YeThIPbMSI
OKOJIOYCTbHYHBIMK K/ETKAMH: U3 HHX [BE€ KJIETKH PacloJoKeHb

JlaTtepaJbHO, a paBe ﬂpyrHX—HOJlﬂpHO HJH BCE€ KJIETKH Jjarte-

PaJbHbie, M0 AB€ C KaXKIO0H CTOPOHHI; ,

— [PEKCaNepHreHHbI! THN — yCTHHLA MMEIOT LIeCThb OKGAO-
YCTBHUHBIX K/IETOK, H3 HHX ABE MOJISIPHBIE M UETHIPE JaTepasbHble:

~ MyJbTHNEPHIEHHBI# THI — YHC/IO OKOJOYCTHHYHBIX KJIETOK
GoJIblLe [IeCTH; OHM PACHONOKEHbI BOKDPYI' YCTbHLA KOJIBLIOM HJIH
6e3 onpenesieHHOro NopsAxKa. -

Jlasi MCThEB HEKOTOPHIX pacTenuit X4paKTepHO HaJWuKe BO-
ASHBIX YCTBHU, KOTOpble OTJHUAIOTCS KPYMHBIM Pa3MepoM M pac-
MOJIOZKEHbl OObIYHO HA BEPXYIIKE JIHCTA HJH 3y6uHKa, Haj rupa-
TOAOH.

B snupepmuce moryr Berpeuatbes CEKPEeTOPHbIe KJNETKH HJIH
KJIETKH, coaepKallue LHCTOJHTHI
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ONKAepMabHble KIETKH, OKPYXKAIOILKE BOJOCOK, HEPEAKO 06- )

pa3yIOT DO3ETKY, YTO SIBJSIETCH BAXKHBIM AMArHOCTHYECKHM MpH-
3HAKOM. Oépau.[aloT TaKXe BHHMAaHHE H Ha xapamep CJ05 KyTu-
KyJibl, HOKDBIBAIOLEH MOBEPXHOCTb JncTa. OGBIYHO KyTHKyJa Je-
KT TOHKHM DOBHBIM CJIOEM, HHOTAA OHA TOJCTas HJ
obpasyeTr yTOJIIEHHS] B BHAE CKJAANOK.

Baxnoe auarsHoctuyeckoe 3HaueHHe HMeEIOT TPUXOMbl GJaro-
Aaps GoJblUIOMY pa3Hoo6pasuio uX crpoenusi. HanGonee pacnpo-
CTPAHEHHKIM TUNOM TDUXOM fABJAsIOTCS BoJockn. Ouu noppasie-
JAIOTCH HA OAHO- M MHOTOKJIETOYHbIE, NPOCTHIE M TrOJOBYATHIE
(xkenesuctoie). TTpocTble BOJIOCKH MOryT G6BHITH OJHOPSAHBIMH,
ABYPALHBIMH, MHOTODSIAHBIMH, MYYKOBBIMH, He€pa3BeTBJEHHBIMH
WJH pa3BeTBJIEHHbIMH (3Be3fuaThle, BETBHCTHIE, T-06pasHbie), ¢
TOHKHMH /M TOJCTBIMH CTeHKamu. VX MOBEpXHOCTb raikas,

ubie. [0TOBAT npenapat Takum 06pa3om, uto6ul B HeM Gbli npea-
CTaBJIEH MONEPEYHbIH Cpe3 [VIaBHOH KUJIKH M uYacTh mMe3odHIa.
OfpawanT BHUMaHKe HA (GOPMY IJIABHOH MKHJIKH, 40, Gopmy
H pacrojoxXeHne NPOBOAALUIMX NYYKOB B KHaAKe. B cTpoennn

MBL, HaJH4YHe MEXaHMUeCKHX TKaHeH, KPHCTANJIOHOCHOH OGKJAaIKH
¥ 1p. OTMEYalT O0COGEHHOCTH CTPYKTYPbl Me30(HIIA — JHCT
LOpCOBEHTpA/IbHBIA (ManucajgHasi TKaHb pPacroJoKeHa C OLHOL
CTOpOHbI, & ryGuartas -— ¢ APYroi) WM H3oaTepaJbHBI (mafiu-
CanHas TKaHb —— ¢ OGEMX CTODPOH); HaJIHUMe a3PEHXUMBI, KpHC-
Ta/JIOB OKCanata KajbLHs, BMECTHJHIU, CEKPETOPHLIX KJIETOK H
KaHaJIoB, MJICUHHKOB H Ap. Ha noBepxHOCTH JMCTa XOPOWIO BHIHBI
TOJCTasA HIH CKAajuatas KyTHKYJAa, BOJIOCKH, XKEJIe3KH H p.

IHHopowox. B wmHKpompenapaTe MOPOMIKA BHAHBI KHJIKH

6opofaBYaTas WM TIPOROVIBHO-CKIANYATAS, UTO 3aBACAT OT 0CO-
GeHHOCTeH KyTHKYJbl, HOKpHIBalilell BOJ0ocoK. Enle Gonee pasHo-
06GpasHBl rOJIOBYATHIE BOJOCKH, KOTOPBIE PasUyalorcsi Kak cTpoe-
HHEM HOXKH (OJLHO-, IBYX- MJIH MHOTOKJETOUHOH), TaK H opmoii
4 CTPOCHHEM TOJOBKH (IIAPOBHAHOH, OBAILHON WM HHOH HOPMBI,
OLHO-, NBYX- HJH MHOTOKJETOYHOH, C COACPKUMBIM H/IH 6€3 Hero).

Ilpyro# Tun snupepmanbHbIX 06pa3oBaHHIi (TpuxoM) — xe-
ne3ku. OHM CBOMCTBEHHBl MHOTMM PACTeHHSIM M LENBbIM ceMeficT-
BaM, XapakTepH3ylTes onpejiesieHHol GopMoil u cTpoeHnem. Kak
MpaBUJIO, B JKeJIE3KaX JIOKAJH3YeTCsl 3(UPHOE MAC/I0, HO BCTpe-
HalTCA ¥ APYTHE BKAIOUEHHS! WIH KeJIe3KH JIKLICHbl COAePXKHMOTO.

B puarHoctuke MHCTbEB WMEIOT 3HAYEHME DPABJIHUHBIE BMECTH-
JHILA ¢ 3QHPHBIM MAC]OM, CHU3bIO, CMOJAMH U APYTHMH FHAPO-
ho6HBIMYU BellecTBAMH:

— CXW30TEHHbIE HJM CXH30-JIM3HTeHHble BMECTHJIHIUE, Paclio-
JIOXKEHHble B Me30du/Ie JUCTA;

— MJIEUHHKH, CeKpeTOpHble KaHaJjbl, OOGbIYHO CONPOBOXKAAI-
UHe NPOBOAAIIME NYYKH, KW/KH H OTHHAWIlHecss PasHooOpas-
HBIM COCTaBOM COJIEpPKHMOTO.

B JIHCTBAX BCTpewaloTes CrieluasbHble KIeTKH — WAHOBIACTI,
COJepKalllHe KPHCTAJLIbl OKCAJaTa KaJblUUe, LHCTOJHTB H APYTHe
KpHCTalIn4yeckue BKAoueHHs. Kpucramibi okcanara Kagdbuus
MOTYT GbiTb pa3HoOGpasHOil HOPMBI M Pa3MEPOB: OAHHOUHBIE KpH-
CTaJ/LIbl IPH3MATHYECKOH, POMOO3APHUECKOH, OKTa3ApHUECKOH HJIK
HHOH (OpMbI, B BHIE OTAENbHBIX IJHHHBIX HIVl HJH MEJAKMX MTOJIO-
Yex, COGPaHHBIX nyukamu (padmanl), CPOCTKH KPHCTalioOB (Apy-
3bl, C(EPOKPUCTAMIb), CKOIJIEHHS] MeJbYyaiiliuX KpHCTAJJIOB
{(kpucTannuueckuit necok). KieTku ¢ KpucTaamamu pacnosoxeHsl
CPeNH KJIeTOK Me30duiia uiM 06pasyioT KPUCTAIJIOHOCHYIO 00-
KJaJKy BOKPYT NPOBOAALIHX MYYKOB WJIH TPYIlllbl BOJOKOH. Pexe
BCTPEYAIOTCA OTJOXKEHHS [PYTHX MHHEDAJbHBIX BELIECTB — Kap-
GoHaTa KaJblusf, KpeMHe3ema H Ip.

st NPHroTOBJIEHKMS TNIONEPEYHOro cpe3a BLIGHPAIOT Kycouek
JIHCTA, COLEPKALUMHA NMIABHYIO KHAKY; MEJKHE JUCTbS GEpPyT Lesb-
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B NPOAOIbHOM ceueHuH. OTHeNbHbE (hparMeHThl MJIACTHHKM JMCTA
BHIHBI B OCHOBHOM C MOBEPXHOCTH; B HHX MOJHO HAHTH BCe aHar-
HOCTHUYECKHE SJIEMEHTHI, YKa3aHHbIe 1A LeJbHBIX JHCTBEB. Berpe-
yaoTcs (PPArMEHTHl JIMCTA B NOMEPEUHOM CEYeHWH, Tae Xopouro
BHIHbl CTPYKTYPA Me30QM/IA U OCOGEHHOCTH CTPOEHHS SMHIEp-
Muca. B nopowke MHOrO OOGPBLIBKOB TKaHell M OTAEJbHBIX Je-
MEHTOB: BOJIOCKH H HX OGDbBIBKH, Xe/e3KH, OT/le/IbHbie KPHCTAJJIbI
okcasnara KadbUHA M (PparMeHThl KPHCTAMIOHOCHOH OGKJIAAKH,
MEXaHHYECKHE KJIETKH — BOJOKHA, CKJIepeHibl, OGPbIBKH CeKpe-
TOPHbIX KaHaJ/IOB, BMECTHJHIL, MIEYHHKOB H AP.

JlioMHHecUeHTHas MUKDOCKONHA. PaccMaTpuBaloT cyxoit nopo-
IIOK, peXke MonepeyHblil Cpe3 JIHCTa, NPHUIOTOBJEHHBIH H3 Lesb-
HOFO HMJIK PE34HOIO ChIPbs MOCTE NPEeABAPHTENBHOIO Pa3MSITYeHHS
B0 BJaKHOH Kamepe. Habiiogaetcs coGeTBeHHast (nepBuuHast)
¢Jl00pecueHUMs ChIpbsi B YJbTpadHONeTOBOM cBere. HauGosee
APKOE CBeYeHHe MMEIOT KYTHKYJa, KJAeTOUHble OGOJOUKH MEXaHH-
YECKHX TKaHel, 3J1€MEHTOB KCHJIEMbI, BOJOCKOB, COJCPKHMOE OT-
ACTbHBIX KJIETOK H/IM TKaHeH me3odHIna, SNHIEPMHUCA JHCTA B
34BHCHMOCTH OT HX XMMHYECKOro cocTaBa. JIMCTbSI HEKOTOpBIX
PacTenHii XapakTepH3yIOTCS SIPKHM M creldHUecKHM CBEYeHHeM
COAEPAKHMOIrO XKeNe30K, CEKPeTOPHbIX KAHAJOB H BMECTHJMIL B
3aBHCHMOCTH OT XMMHYECKOr0 COCTaBa COAEPKHMOTO.

IucToxumuueckne peakumm npososiT Ha nomepeuHbix cpesax
M B NOpOLIKe HA HaJH4He 3(PHPHOrO Mac/ia, TOJNCTOH KYTHKY.IHI,
CAH3M H [Ap. METONMKa NPOBENEHHs] PeaKLHH ONHCAHA B COOTBET-
CTBYIOLUEH HOPMATHBHO-TEXHHYECKOH JOKYMEHTALHH.

KauecTennbie peaxuum npoBogsiT ¢ H3BACHCHHCM K3 Chipbsi.
Metonnka npoBenenns peakiuuii yKasaHa B COOTBETCTBYIOIlleH
HOPMATHBHO-T€XHHUECKOH JOKYMEHTALMH.

ucaosuie nokasatean. B coipbe onpegeastior:

— COJlepxKaHHe NEACTBYIOUIHX BELLECTB, GHONOTHUECKYIO aK-
THBHOCTb, METOJBl ONpejeseHHsi yKas3aHbl B COOTBETCTBYIOLIEH
HOPMAaTHUBHO-TeXHHUECKOH NOKYyMEHTAlHH;

— BJAaXHOCTb;
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— coJepxaHue 304bl 00LLel U 30Jbl, HepacTBopumoi B 10%
pacTBOpe XJIOPHCTOBOAOPOAHOH KHCJIOTHI,
— HM3MEeJIbUEHHOCTb M COiEPXKaHWe npumMeceit.

HERBAE
TPABBI

TpaBamu B (apMmaleBTHYECKOH NPAKTHKE HAa3biBalOT JeKap-
CTBEHHOE PACTHTENbHOEe Chipbe, NpeAcTaB/siollee COG0H BbICYLIEH-
Hbie WJIH CBEXKHE Haj3eMHble YacTH TPaBSHUCTbIX pacteHuid. Tpa-
Bbl cOGHPAIOT BO BpeMs LBETEHHs, HHOra BO BpeMsi 6yTOHH3aLHH
WIH miogoHouieHusi. Cbipbe COCTOHT M3 cTebsed ¢ JHCTbAMH M
I1BETKaMH, OTYaCcTH ¢ GYTOHaMH M He3peJbIMH MJIOAAMH. Y OJHHX
pacTeHHi cOGHPAIOT TOJNBKO BEPXYLUKH, Y APYTFMX — BCIO HaA3eM-
HYIO 4acCTb, Y TPETbUX — HAJ3€MHYIO 4acTb BMECTE C KOPHSIMH.

Buewnue npusnakd. [Ipu ompeneseHHH BHELIHHX TNPH3HAKOB
o6pauialoT BHHMaHHe Ha CTpOeHHe cTebJieH, JHCTbeB, LBETKOB
(njomoB), paccmarpHBas HEBOODYXKEHHbIM IJ1a30M HWJIH C T0-
Motitbio Jynbl (10X ). TIpy Heo6XOAMMOCTH Chipbe Pa3MauHBaloT,
NOrpy»<as ero Ha HECKOJbKO MHHYT B TOPsuYi0 BOAY,/ a 3aTeM
pack/JaAbiBalOT Ha CTekJe WM JAPYroH TJaAKOH NOBEpPXHOCTH,
pacnpaBasisi cre6eb, JHCTbS, IIBETKH. EcaK TpaBa H3MesbyeHHas,
TO IJsl pa3MauyuBaHHs BbIGHPAIOT KYCKH cTe6Jsi, JIUCThA, LBETKH.

B CTPOCHUH cTebas1 OTMEYaloT ero 0COGEHHOCTH: npocmu WIH
BETBHCThIA Xapakrtep u&TB.ﬁe}iifin, \pOpMy NOMEPEYHOTO CeU
cre6esb UHJIHHAPUYECKHH, PeGPHCTBIM, YeThbIpeXrpaHHbIH H T. 1.;
OnmyuIeHHe; pasmepbl (AJMHY M AHAMETDP Y OCHOBAHHA); PaCHOJIO-
JKeHHe Ha crebJie JIUCTbEB (OYepelHOe, CYNPOTHBHOE, MyTOBYa-
TO€); THUIl COLBETHS, CTPOEHHE JIUCTbEB, LBETKOB, MJOAOB.

[IBeT onpeapesnsioT Ha CyXOM Chipb€ MpPH JAHEBHOM OCBElUEHHUH;
3anax — MpH pacTHpPaHHH; BKYC — Npobys KycOuyeK CYXOTro Cbipbsi
HJIM ero oTBap (TOJIbKO Y HesiIOBHTHIX OOBEKTOB).

MuKpockonus. llenbHOe M peszaHoe chpbe. [loro-
BSIT MHKpOIpenapar JIMCTa C MOBEPXHOCTH. B HEKOTOpHIX cayyasx
roToBsIT MuKponpenapatbl crebas. B npenaparax cre6as o6pa-
IAI0T BHUMaHHe Ha (oOpMYy KJ/IETOK 3MHAEpMHCA, THN YCThHUL,
HaJIHuKe Pa3/HUHBIX TPHXOM (BOJIOCKOB, XKeJ/e30K) H 0COOeHHOC-
TH MX cTpoeHusi. Kpome Toro, o6palialoT BHHMaHHe Ha Ha/lHuHe
MeXaHWYeCKOH TKaHH, KPHCTANIHUECKHX BKAIOYEHHH, BMeCTHIHIIL,
CEKPETOPHBIX KaHa/NoB, MIGUHHKOB M T. . B npenaparax nonepeu-
HOro cpesa crefJisi OTMEUAIOT PACMHOJOXKEHHe H CTPOeHHe MPOBO-
ISILHX MYYKOB, HaJMuKe APYTHX OCOGEHHOCTEH, UMEIOIUX JHar-
HOCTHYECKOe 3HAueHHe.

[Topowok. B nopouke TpaB, KpoMe 3JIEMEHTOB JIHCTA,
BCTPEUAIOTCH 3JEeMEeHTbl [[BETKOB, OOPBLIBKM TKAaHEH IJION0B M ce-
MsiH, ¢parMeHTbl cTe6Jsi — OGPBIBKH MPOBOASIIHX MYYKOB, KpyI-
HbIX COCYAOB, MEXaHHUYeCKHX BOJIOKOH H Ap.
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JliomuHecneHTHAA MHKPOCKOnHs. PaccMaTpuBaloT cyxo# nopo-
woK Tpaebl iy Jjucra. Habmogaercss cob6erBernasi (nepBuuHast)
(dJI00pecueH st CHpbsi B yabTpaduoseToBoM cBeTe. B nopouke,
KpOMe 3JIeMEHTOB JIHCTa, fApKasi GJIoopecleHlisl XapakTepHa ais
OOGDLIBKOB MPOBOASAILHX MYy4YKOB CTe6Js1 (COCYAbl KCHJIEMBI H Me-
XaHHYECKHe BOJIOKHA); XOPOLIO BHAHA MblIblia; OGPLIBKH 3HIO-
crepMa ceMeHH OOBIUHO HMEIOT sIpKoe roJy6oe cBedeHHe (MKHD-
HO€ MacJao).

MicToxnMHueckne peakuHH NPOBOASIT Ha MONEPEYHbIX Cpe3ax
WM B [OPOLIKE HA HaJuuMe 3(PHPHOTO Macnaa, TOACTOH KYTHKYJIbI,
cJu3H M Ap. MeTroaHKa npoBefeHHs] peaKL Ui OMHCAHA B COOTBET-
CTBYIOLLEH HOPMATHBHO-TEXHHYECKOH NOKYMEHTAalHH.

KauecTBenHble peakuMH NpOBOAAT C H3BJEUEHHEM H3 CbIDbA.
Metoauka mnpoBeleHHS] peakuMH yKazaHa B COOTBETCTBYIOHIEH
HODMATHUBHO-TEXHMYECKOH JOKYMEHTaLHH.

YucaoBbie nokasareau. B coipbe onpenensior:

— Co/lepXKaHHe [eHCTBYIOIMX BeliecTB, GHOJOTHYECKYIO aK-
THBHOCTb; METOJbl ONpEAeJEeHHS! YKa3aHbl B COOTBETCTBYIOLLEH
HODMAaTHBHO-TeXHHUYECKOH JOKYMEHTAaLHH;

— BJIAXKHOCTh;

— cojlepKaHHe 30Jbl O6Wel K 304bl, HepacTBOpHMOR B 109
pacTBOpe XJOPHCTOBOAOPOAHOH KHCJIOTHI;

-— H3MEJbYEHHOCTb H COAepKaHHe NpUMeceH.

1IBeTkamu B ¢apMaueBTHYECKOH NpakTHKe Ha3bIBAIOT JeKap-
CTBEHHOE ChiPbe; MpejcTaBJsiioliee co60l BLICYLIEHHbIE OT/eJbHbIe
UBETKH HJIM COUBETHS, @ TaKXke MX uacTh. LIBeTKH cobupaioT
OObIYHO B HayaJle LBETeHHHA, HeKoTopble B ¢a3y OyTOHH3aLMH.

Breuwinue npusHaku. B crippe ompenessiioT THO COLBBETHS, OMy-
UIEHHOCTb; 3aTeM Chipb€ Da3MauuBaloT, ONycKasi €ro Ha | MHH
B TOPSYYIO BOJY, H PAacCMaTpUBAIOT HEBOOPYXKEHHLIM TI'1a30M HJH
¢ nomombio aynel (10X) cTpoeHue userka (uaH couBetusi). Llse-
TOK TIOMEILAIOT Ha NPeAMETHOE .CTeKJO0 H MOJ JyHNOH pas3fensior
€ro npenapoBajbHbIMH HIJIaMH Ha oThenbHble yacTH. O6pamaior
BHHMaHHe Ha CTPOeHHe OKOJIOUBETHHKa — NMpPOCTOH (Yaleyko-
BUJIHLIA, BEHYMKOBMIAHbIH) WM JBOHHOH, CTPOEHHe dYallleykH H
BEHYHKa (MpaBHJIbHble — aKTHHOMOp(QHbE HJIH HEeNpaBH/JIbHblE —
3MrOMOpQHbIE), UHCIO ¥ (POPMY UYaLIETHCTHKOB (MM 3yGUMKOB
yaleyku), YHCJIO H ¢)opmy JIeNecTKOB (wm 3y6'~IHKOB BEHYHKa),
HUSl 3aBSI3H.

Pa3mepbl — nnameTp uBeTka (COUBETHS) — ONMPEAEJSIOT C M0-
MOLIBIO H3MEPHTEJIbHOH JHHEHKH HJH MUAJIMMETPOBOH Oymard Ha
pasMoueHHoM maTtepuaJje. LIBeT chipbst onmpeaeasioT NPH AHEBHOM
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OCBELUEeHHH, 3anax — MpPH PacTHPaHHH, BKYC — Npobysi Kycouek
CYXOro Chipbsl WJH ero oTBap (TOJbKO Y HESIIOBHTHIX OGBEKTOB).
Mukpockonusa. lleabHoe # pe3aHoe copbe. [oro-
BAT MHKpPOMNpenaparbl U3 OTAENbHbIX yYacTell COLBETHsl (LBETKH,
JIHCTOYKH OOBEPTKU) WM vacTed LBeTKAa (JIeNeCTKH, YalleJHCTH-
M), paccMaTpHBasi X ¢ nmoBepxHocTH. O6GpalialoT BHHMaHHe HA

CTpOCHHE 2nuAepMuca, HaJNHUHE W CTPOEHHE BOJIOCKOB, MHKEIE3OK,

KPHCTAJJIHYECKHX BKJ/IOUEHHH, MeXaHHYeCKHX 3JeMeHTOB (B JIHC-
TOYKax oO6BepTKH), ¢(HOpMYy H pa3Mepbl NbUIbLEBLIX 3€peH U AP.

JliomunecneHTHass MHKpPOCKOnHs. PaccMartpuBaloT cyxoil nopo-
WOK HJIM OTHAEJNbHBbIE YACTH COLBETHs, LBeTKa; Habawopaercs cob-
cTBeHHas (mepBuyYHasi) (JaIOOpecUeHUHs CbIpbsi B YJbTpaduoJe-
toBoM cBere. HaunGosiee xapakTepHoe cBeueHHE HMEIOT KYTHKYJa,
pas/nyHble TPHXOMBI (BOJIOCKH, XKeJle3KH), MeXaHHYeCKHe JieMeH-
Thbl, NbUIbIEBbIE 3€pHA, BKJIOUEHHS KJIETOK B 3aBHCHMOCTH OT HX
XHMHYeCKOTO COCTaBa.

KauecTBeHHblE PeaKUHH MPOBOJAAT C H3BJE€YEHHEM H3 ChIpbS.
Mertonuka npoBeieHHs] peaKUHH ONMCaHa B COOTBETCTBYIOLIEH
HOPMAaTHBHO-TEXHHYECKOH MOKYMEHTAalHH.

Uncaosbie nokasarean. B coipbe omnpenensior:

— CoJlepKaHHe AeHCTBYIOUIMX BellecTB, GHONOTMYECKYIO aK-
THBHOCTb;, METOAbl OMNpeNeJeHHs] YKa3aHbl B COOTBETCTBYIOILEH
HOPMATHBHO-TEXHHUECKOH NOKYMEHTalHH;

— BJIaXKHOCTb;

— cogepXkaHue 3046l o6uiell # 30bl, HepacTBOpHMOH B 109
pacTBOpe XJOPHCTOBOAOPOAHOH KHCJOTHI;

— H3MeJbYeHHOCTb H COJEp:KaHHe npHMeced.

FRUCTUS
I1J1I04bl

[Tnogamu B dhapmaueBTHUECKOH NMpPaKTHKE HA3bIBAlOT MPOCThIe
H CJIOXHble, a TaKxXe JOXHble IJIOAbl, COMJOAUS H HMX YacCTH.
ITnonel co6upaioT 3penbiMH M BbhICymnBalT. HekoTopble counble
MJI0bl NepepaGaTbIBAIOT CBEXKHMH.

Buemnune npusHaku. [lnoabl HccaelylOT CYXHMH, paccMaTpH-
Bas HX HEBOOPYXEHHBIM TJIa30M MM ¢ momoulbio Jynsl (10X).
Counble MJIOAbl, H3MEHHBIIHE BO BPEMs CYLUKH ¢opMy, paccmar-
pHUBAIOT CHayaja B CYXOM BHJe, a 3aTeM [ocCJe Da3MayHBaHHs
B ropsiyeil Boje WM KunsiueHHs B TeueHHe 5—10 MuH.

nuuka (nepuxapnua) ¥ 3aKAo-
[lnoa cocTOMT M3 OKOJOMJOAHHKA (MEepHKApPNHA) H 3aKJI0

4eHHbIX B Hero ceMsiH. [lepukapnuii moxer 6bITb cyxo# (cyxue
IJIOJAbI) HJH MSICHCTHIH (COuHble MJOoAb). [lHarHocTHyecKoe 3Ha-
yeHHe MMEIOT LBEeT, XapaKTep NMOBEPXHOCTH OKOJOMJIOAHHKA, pas-
Mepbl (AJIHHA, TOJILKHHA, ONEePeYHHK NJ0/Aa), 3anax 1 BKyc. B He-
KOTOPBIX CJydasiX OfpelejslioT YHKCJAO THe3[ B MJOoJe, HajH4yHe
3(UPHOMAC/HYHBIX KAHAJIOB HJIH BMeCTHJAULL. [I/1s1 COUHBIX MIOLOB
nocae pasMAryeHHs OonpeaeystoT GopMy H 0COOEHHOCTH CTPOEHHSA

258

OKOJIOIVIOJHHKA, OTAEJSIOT CeMeHa OT MSIKOTH W ONpPeAeJsioT HX
KOJIHYECTBO, (opmy, pa3Mmepbi, xapakrep MOBEPXHOCTH M T. I.

Pasmepbx ONpeAe/SIOT ¢ MOMOLLbIO H3MEPHTENbHOH JHHEHKH
HJIH MUJJIUMETPOBOX Gymaru. LBeT cbipbsi onpeaensiioT NpH JHEB-
HOM OCBEeIl€HHH, 3alax — NMPH pa3jaMblBAHHH WJH PaCTHPaHHH,
BKYC — TpOGysi KyCOYeK CYXOro Chipbsi MJIH €ro OTBap (TOJbKO -
Y HEALOBHTHIX OGDEKTOB).

Muxkpockonusa. LlenbHoe cbipbe [as onpepenenus noa-
JIMHHOCTH TOTOBAIT MOMepeyHble cpe3dbl. JlHarHOCTHYeCKoe 3Haue-
HHE HMEeT CTPOeHHe OKOJIOMJIOJHHKA. B OKoJOMIOAHHKE pasiH-
4alT TPH CJ0S: HAPYKHbIH — 3K30Kapnui (3NHAEPMHUC), Cpen-
HHH — Me30Kapnui, BHYTPeHHHH — 3HaoKapnuil. O6paIaoT BHHU-
MaHHe Ha (OpMYy, CTPOEHHE KJETOK 3MHAEepMHCa, Ha Ha/uuHe H
OCOGEHHOCTH CTPOEHHSl BOJIOCKOB; B Me30KapnuH BaXKHOe [Har-
HOCTHYECKOE 3HAYE€HHE HMEIOT HAJIHYKe MeXaHUYeCKHX 3/1E€MEHTOB,
X ¢OopMa H pacnoJoXKeHHe, UYHCJIO H pacnojoxkeHue 3dupHO-
MacJHYHbIX KaHaJAblleB, NPOBOASILUMUX IYYKOB, HAJHUYHE KpHCTaJ-
JIMYECKHX BKJIIOYEHHH, (POpMa KJAETOK MAPEHXHMbl H 1p. JHIO-
Kapnuil y HEKOTOPbIX IJVIOJOB CPacTaercsi C CEMEHHOH KOXypo,
HHOIZla 3HAOKApNHH NpeicTaB/JeH MeXaHHYeCKOH TKaHbiO B BuAe
KJIETOK C YeTKOBHIHBIMU YTOJILIEHHSIMH.

Pesanoe u gpo6anenoe cho pbe. J[Hardoctuueckoe
3HaUYeHHE HMEIOT KJEeTKH 3K30Kapnusi M 3HJOKAapIHs, a Takke
CEeMEHHAsi KOXYpa, MEXaHHUYECKHe 3/1eMEeHTbl Me30KaplHsl H KpH-
CTa/IIMYECKHE BKJIIOYEHHsI, OCOGEHHOCTH CTPOEHHsI 3HAOCNepMa,
3anacHble MHTATENbHbIE BELIECTBA H KPUCTANJIHYECKHE BKJIOUEHHS.

ITopomok J[lnardocTHyeckoe 3HaYeHHE HMEIOT Te XKe 3Je-
MEHTHI, 4YTO B PE3aHOM U APOGJEHOM ChIpbe.

JlioMHHeCHeHTHAs MHKPOCKONHS. Paccma'rpmaalo-r nonepeyHsli
CpE€3 MNoOUJIC yBJAadKHCHHS IJ0LAa BO BJIAKHOH KaMmepe, pexe Lme
nopowok. HabawoaaoT nepeuunyio (co6cTBeHHYI0) (arloopecueH-
LHHIO CbiPbfl B yJIbTPAa(HOJETOBOM cBeTe. BHIHA CTPYKTypa OKOJO-
IJIO[IHKKA, e OCOOEHHO SIPKO BbIAEJSIOTCH MeXaHHYecKHe aJje-
MEHTBI, CEKPETOPHble KaHajlbl H HX COAEpXKHMOE, IPOBOJSIIIHE
nyukH. SIpKo @.ioopecuHpyeT 3HAOCNEPM CEMEHH H TKaHH 3apo-
abima. PaoopecueHuus ob6ycroBaeHa XHMHUECKHM COCTaBOM TKa-
Hell M AJA KaXAoro BUAA crenuduuHa.

I'HcTOXMMHYECKHE peakiHH MpPOBOAAT C MOPOIIKOM ChipbA Ha
HaJHYHe XKHPHOTO M 3(pHPHOro Maces, Ha OJpeBeCHEBIIHE 3Jie-
MeHTbl H Ap. MeTojaMKa npoBeleHHsl peakUuii yKazaHa B COOT-
BeTCTBYIOlLIe# HOPMaTHBHO-TeXHHYECKOH NOKYMEHTAIlHH.

KadecTBeHHble peakuMH NMPOBOIAT C H3BJCYEHHEM H3 ChIpbA.
Meroauka npoBefieHHs] peaKUHi OMHCAHA B COOTBETCTBYIOLLEH
HOPMATHBHO-TEXHHUYECKOH NOKYMEHTALHMN.

Yucaopbie nokasaread. B coipbe onpegpensior:

— CcoJepxaHHe [eHCTBYIOUHX BeliecTB; GHOJOrHYECKYIO aK-
THBHOCTb; MeETOABl OIpefe/eHHsI YKa3aHbl B COOTBETCTBYIOUleH
HODMATHBHO-TeXHHYECKOH NOKyMeHTalHH;
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— BJIAaXCHOCTb;
— colepXKaHue 3046l OOWEH M 30Jbl, HepacTBopuMOH B 109
pacTBOpe XJIOPHCTOBOJAOPOAHOH KHCJOTHI;
— H3MEJbUEHHOCTb U COLepKaHHe NpuMeceH.

SEMINA
CEMEHA

CemeHaMH B (papmauelamqecxou IpaKTHKe Ha3blBAIOT ueanbIe

3PEJIbIMH H BblcymuaaloT

Brewnue npusnakn. CemeHa HCC/AEAYIOT CYXHMH, paccMmaTpH-
Basi MX HEBOOPYXKEHHbBIM IJ1a30M HJM ¢ nomouibo Jynsl (10X).

CemeHa coOCTOAT M3 CeMEHHOH KOXypbl, 3Haocmepma (y He-
KOTOpbIX pacTeHHH cemeHa 6e3 3HAOCNepMa) M 3apoibiia. Jluar-
HOCTHYECKOE 3HaueHHe uMeloT ¢opma, pa3mepsl (AJNMHA, TOJLIHHA
WJIH MOIEPEUHHK) CeMeHH, XapaKTep MOBEPXHOCTH, LBET, 3amnax
¥ BKyC, (opma, pasmepbl H pacCIONOXKEHHE 3apOAbllla, HaJuuyue
H ¢opma py6uHKa WJIH ceMsilIBa M T. [I.

Pasmepel onpemessiioT ¢ NOMOLIBIO H3MEPHTENbHOH JHHEHKH
HJIH MWIJIUMETPOBOH 6ymaru, 1apoo6pasHbIX CeMSH — MPOCEHBA-
HHEM CKBO3b CHTO C KPYIJbIMM OTBepcTHAMH. LlBeT onpepessiior
MpH [HEeBHOM OCBELIEHHH, 3anax — IPH pa3jaMblBAHHH HJH pac-
THPAHHH, BKYC — NMpo6ysl KycOYeK CyXOro Chipbsi WJIM €ro OTBap
(TOJIbKO Y HESANOBUTHIX OG'HEKTOB).

Mukpockonus. [lennbHOe cblpbe. [las onpesenenus noj-
JIHHHOCTH TOTOBAT nHonepednbie cpesbi. O6paiilaioTr BHHMaHHE Ha
obLiee CTpOeHHe CeMeHH, XapaKTep U CTPOEHHe CEMEeHHOH KOXKYpbhI,
BeJIMUHHY W (OpMY 3anacHOH NHUTATeNbHOH TKAHH — 3HAOCMEpMa,
¢Gopmy M cTpoeHHe 3apoabilia — ceMsifoJed, Kopelika, cTebenbKa,
NOYeYKH 3apojblia.

HanGonbuiee nnarHoctHyeckoe 3HaueHHe WMEET CEMEHHAs KO-
Kypa, KOTOpasi COCTOMT H3 HECKOJbKHX CJO€B XapaKTepHOro
cTpoeHHs. MexaHuyeckuii CJOH KOXKYpDbl COCTOMT H3 BBITSIHYTBbIX
3JIeMEHTOB (THNA BOJIOKOH) HJH M3 H30QHaMETPHUECKHX KJETOK.
Il HEKOTODBIX CEMAH XapaKTepHO HAJHUME CJAM3H B 3SMHAEP-
MaJIbHbIX KJETKax KOXYpbl, IS APYTHX — NUTMEHTHOIO CJIOSI.
®opma KJIETOK 3HIOCHEpPMa, 3aMacHoe MHTAaTeNbHOE BellecTBO
¥ KDHCTAJ/JIHUYECKHE BKJIOUEHHSl TaKXKe HMEIOT [HAarHOCTHYeCKoe
3HAueHue.

ITopowok. JIHarHOCTHYECKOE 3HAYEHHE UMEET CTPOEHHE OT-
JIeJIbHBIX CJI0€B CeMEHHOH KOXKYPBI, OCOGEHHO MEXaHHYECKOrO H
THIMEHTHOTO. Yallle BCEro C/IOM KOXYPbl CEMEHH B MHKponpena-
paTe MOpOIUKA JIeXKAaT MA4CTAMM, YTO COOTBETCTBYET MHKPOCKO-
MAYECKOH  KapTHHE MpenapaToB  KOXYpbl C  [OBEPXHOCTH,
MHOTA BCTPEYAIOTCA KAMEHHCThIE KJIEeTKH (HeGOJbLIHMH Fpynnamu
¥ oTAeabHO). Hepeako B mopourke BcTpeyaercst coueTaHue ABYX
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HJIH TPeX CJI0eB CEMEHHOM KOXYpBI, YTO TaKXkKe SIBJSETCH Xapak-
TepHbIM NpH3HaKOM. JlnarsocTHueckoe 3HaueHHe HMeeT COJAepHH-
MOe KJIeTOK 3HAOCNepMa H 3apoibillia (XKHPHOE Mac/o, CJAH3b,
KPHCTaJJIHYeCKHe BKJIOUEHHS U AP.).

.ﬂmmunecuen’rnan MHKDOCKONHUA. Pm‘(‘ma'rnugalo]' HOHEPE'—!H?I
cpe3 nocje pa3MsArueHHs ceMeHH BO BJaxHOH Kamepe. HaGuo-
Jal0T NMEPBUUHYI0 (COOCTBEHHYI0) (JIOOPECLEHLHIO ChIPbSl B YJbT-
paduoJeTOBOM CBeTe. LIETKO BBIEJAIOTCA OTAeJbHbIE CJIOH ce-

o SZUNLY anwn NANIT NI DnAI‘UDDHIIJD M ALIELT
MeHHOH KOXKYpni, APKC ¢JICOPECUHPYIOT OAPEBeCcHeBILHEe TKaHH,

(pJIlOOpeclleHlIHﬁ 3Hnocnepma u 3aponb1ma 3aBPICP[T OT XHMHYeE-

BaeT APKYIO ronyéylo (pmoopecueﬂumo aHnocnepMa M 3apojbllua.
I'ncToxuMHYecKHe peakUHH NMPOBOAAT C NMOPOIIKOM Chipbsi Ha
HaJIMYHe XKHUPHOTO H 3(PHPHOro Maces, C/IH3H, OJPEBECHEBLIHX
37eMeHTOB M Ap. Meroauka mnpoBeseHHs peaklUHMH ONHcaHa B
COOTBETCTBYIOIEH HOPMATHBHO-TEXHHYECKOH AOKYMEHTAIlHH.

KauecTBeHHbIE PEaKUHH NPOBOASAT C H3BJEYEHHEM H3 ChIPbS.
Meroauka mnpoBeleHHs peakuu# yKasaHa B COOTBETCTBYIOLLeH
HOPMATHBHO-TeXHHYECKOH JOKYMEHTaLHH.

Yucnosnsie nokasareau. B ceipbe onpepensior:

— CcOolepXKaHHe AEHCTBYIOLIMX BelllecTB, GHOJOTHYECKYIO aK-
THBHOCTb; METOIBl ONpEeJeJeHHA YKasaHbl B COOTBETCTBYIOUIEH
HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTALHH;

— BJIa)KHOCTb;

— cojJiepXKaHHe 30Jibl o6l H 30Jbl, HepacTBOpHMO# B 109
pacTBOpe XJOPHCTOBOJAOPOAHOH KHCJIOTHI;

— H3MeJbYEHHOCTb H COjJepXKaHue NpHMecel.

CORTICES
KOPA

Kopo#i B ¢papmaueBTHYECKOH NMpaKTHKE HA3bIBAIOT HAPYXKHYIO
4acTb CTBOJIOB, BeTBeH H KODHEH JepeBbeB H KYCTAPHHKOB, pac-
noJoXxeHHyo K nepudepun or kam6busi. Kopy, kak mpasmuijo, 3a-
FOTOBJISIIOT BECHOH, B MEPHOJN COKOABHXKEHHS, H BLICYLIHBAIOT.

Buemnue npusnaku. llesbHas kopa umeeT BHA Tpy6uyaThix,

WenoB0RAaTEIX UJTU MAOCKUX KVCKOR DA3JTUUHEIX pa'prpnn

.................................... y< pasJaitbb

Y KOpbl onpejesnslioT LBeT, pasmepbl (AJHHY H TOJILHHY),
OCOGEHHOCTH Hapy»KHOH M BHYTPEHHEH NOBEpPXHOCTH ¥ H3J0OMa.

HapyxxHasi moBepxHOCTb KOpbl ¢ Gypoil uiM cepod npoGKo#
06 bitiHO rjajiKas w/jd C fipOAOJibHbIMH {HJAH ﬁOHEpE‘iHbIMﬁ) MOp-
LWIMHKAaMH, HHOrjaa ¢ TpewnHkamMu. Kopa BeTBel H CTBOJIOB HMEET
OKDYTVIbie MJIH NPOXONrOBATHIE UEYEBHUKH, HHOTAA Ha Hel Moryr
GbiThb JHCTOBBIE JiHiiaWHHKH \KYCTHCTBIE JiniliaHHHKH fipyd 3aro-
TOBKE JOJIXKHBI YHAJMATbCS).

BHyTpeHHSIS NOBePXHOCTb KOPHI OGLIYHO GoJjiee cBeT/asi, rai-
Kas uwian pebpucras. [lonepeyHblii H3aoM O6BHIYHO HEPOBHbIH: 3a-

HO3UCTBI, BOJIOKHHCTBIH HJIH 3€PHHCTHIN.
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J/MHY M TOMLMHY KOpPbl ONpPeessioT C MOMOILBIO H3MepH-
TeJbHOH JHHeHKH. LIBeT onpenensiior ¢ Hapy»XHOH M BHyTPeHHEH

SIpKkMM cBeuyeHHeM 06JafaloT OApeBECHEBIUHE 3JEeMeHThl (ay6s-
Hble BOJIOKHA, KAMEHHCTBIE KJETKH) ;' (JIoopecleHIHs KIeTOK na-

MOBEPXHOCTH MpH [AHEBHOM OCBEIIEHHH, 3anax — NpH cockoGe
BHYTPEHHeil MOBEPXHOCTH Ha CBEXEM H3jioMeé CYXOH KOpbl HJIH
NpH YBJAXXHEHHH, BKYC — npobysl Cyxylo KOpy HJH ee oOTBap
(TONBKO Y HESIZIOBHTHIX OGBEKTOB).

Mukpockonusi. llenbvnoe copbe ToToBsiT nmonepeunble
H [OpPOJOJIbHbE Cpe3bl NpeiBapHTE]bHO pPa3MATYEHHOrO ChIpbS.
[Ipu onpepenenun o6palialoT BHHMaHHe Ha HApPYXHYI KOpY,
pacnoJsarailouyiocsi K nepudepHH OT OKOHYAHHA CepJALEeBHHHBIX
Jyyel M COCTOSIUIYIO H3 MEPBHYHOH KOpbI (eCJH COXpaHMJiach) H
.KamMGusl 0 OKOH4YaHHMs ceplUeBHHHBIX Jayuel. Takxke o6pauiaior
BHHMaHHEe Ha TOJIIHHY, OKPAacKy M XapaKkrep NpoGKH, Hajuuue
KOJIJIEHXHMBbl, COOTHOLIEHHE TOJILHHb TNepBHYUHOH H BTOPHUHOH
KOPbI, WIHPHHY CepAUeBHHHbIX JyUed.

JIMarHoCTHYeCKHMH [PH3HAKAMH KOPbl SABJAIOTCH MEXaHHue-
CKHe 3JieMeHTbl — JIyOsiHble BOJIOKHA (CTepenjbl) H KaMeHUCThble
K/JEeTKH (CKJIepeHAbi), HX KOJHYECTBO, PACIMOJOKEHHE H CTPOEHHE.
PacnoJsaraiorcsi MexaHHuecKHe 3JeMeHTbl OJIMHOUHO HJIH Tpynna-
MH, paccesiHHO WM nosicaMu. CTeHKH JyGAHBIX BOJIOKOH HJH
KaMeHHCTBIX KJAeTOK OGBIYHO CHJIBHO YTOJILEHbl H JHTHHQHLHEPO-
BaHHI.

JlHar{ocTHuyeckoe 3HaueHHe HMEIOT TaKXKe BKJIOUEHHS oKcana-
Ta KaJbliHsi, MJIEYHHKH, KJIeTKH ¢ 3(QHPHbIM MacaoM. Kpucrajuasl
OKCajiaTa KaJ/bllusi UMeIOT pPasHylo (GopMmy (Apy3bl H OAHHOUYHBHIE
kpucrasibl). OLHHOYHbIE KPHCTAJIbl 4acTo BCTPEYaloTCs B OT-
Jle/IbHBIX KJeTKax NapeHXHMbl MM B KJeTKax MapeHXHMbl, OKpY-
XKawWHux JyOsiHble BOJIOKHA, 06pa3ys KPHCTaJNJOHOCHYIO 06-
KJIaJKy.

KpaxManbHble 3epHa, BCTpeuaoLiHecs: B KOpe, MeJKHe U jaHar-
HOCTHYECKOTO 3HaueHHsl He HMeloT.

PeszaHoe cbhpbe. [Ia MHKPOCKONHYECKOrO HCCJIeAOBA-
HHsl pe3aHOH KOpbl FOTOBSIT NMPOJOJBbHBIH HJH MNONepeuHbd cpe3
HWan cocko6. B Takux mpenapartax MOYTH BCe€ 3JI€EMEHTbl BHAHbBI
B NPOJOJBHOM ceueHHHU. JIHarHocTHyecKoe 3HaueHHE HMEIOT Te Xe
3JIeMeHThl, 4TO M Ha cpe3sax.

[Topowok. ToToBAT MHKpompenapaTbl nmopouka. Bakneii-
KUMHE JHArHOCTHYECKHMH NPH3HAKAMH B MOPOIUKAX KODH SIBJISI-
IOTCA: MeXaHHYecKHe 3jeMeHThl (JNy6siHble BOJIOKHA, KaMeHHCTble
KJIETKH), HX PpachnoJioXKeHHe (OJMHOUHO HJ/H TIPYNNaMH), BKJIO-
YyeHHSl OKCa/JlaTa KajlbLus, MJICUHHKH, BMECTHJIHLIA.

O6paiiaioT BHHMaHHe TaKXKe Ha NJAacThl KJAETOK npobKH, CO-
CTOSILLIHEe W3 MHOTOYTOJIbHBIX KJEeTOK (BHI ¢ moBepxHocTH). B kiaer-
Kax MapeHXUMbl OGbIYHO COJAEPKATCsl KpaxMaJbHble 3epHa, KpH-
CTaJJIbl OKcaslaTa KaJblisi, HHOra 3(HpPHOe MacJo. ,

JIIOMHHECUEHTHAsI MHUKPOCKONHKA. PaccmarpUBaioT HONepeyHble
cpe3bl KOpbi HJH MOPOLIOK (COCKOB) B yJabTpagHOJETOBOM CBeETE.
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PEHXHMbl 3aBHCHT OT XHMHYECKOrO COCTaBa KODHI.

I'icToXHMHYECKHe PeaKIMH NPOBOAAT Ha NMOMNEpeYHbIX cpe3ax
KOPBl HJIM C MOPOLIKOM chipbs. IIpH 3TOM uyalle BCEro NpOBOAAT
peakUHH Ha HajH4He JeHCTBYIOLIMX BeLLeCTB, B HEKOTOPbIX CJIy-
yasix — Ha COMyTCTByIOUHe. MeToauKa npoBeleHHst PeaKUHH OnH-
caHa B COOTBETCTBYIOILeH HOPMaTHBHO-TEXHHYECKOH JOKyMeHTa-
LHH. )

KayecTBeHHbl€ PeaKIHH NPOBOJAT HA CYXOM ChIpbe, C COCKO-
6oM, TMOPOIIKOM HJIH C H3BJeYeHHEM H3 cbipbs. Meroauku mnpo-
BeNeHWs DeaKUHWil NDUBeJeHBl B COOTBETCTRYIOLIEH HODMaTHBHO-
TeXHHUYECKOH JOKyMEHTAallHH.

YucjoBbie noxkasarean. B coipbe onpenensior:

— CcofepKaHHe [eHACTBYIOLIMX BellecTB, OHOJOTHUECKYIO aK-
THBHOCTb, METOJbl ONpeJesieHHs] YKasaHbl B COOTBETCTBYIOUIEH
HOPMATHBHO-TE€XHHUECKOH [10KyMEHTallHH;

— BJIaXKHOCTb;

— comepxaHue 30sbl o0Liel U 30416, HepacTBopHMO# B 109
pacTBope XJOPHCTOBOJAOPOAHOH KHCJOTHI;

— H3MeJbUEHHOCTb M COJEepKaHHe MpPHMeced, B TOM 4YHcjIe
CONIEPKAHHE KYCOUKOB KOPbI, MOKPBITHIX KYCTHCTbIMH JIHIIAHHH-
KaMH.

RADICES, RHIZOMATA, BULBI, TUBERA,
BULBOTUBERA

KOPHU, KOPHEBHIIIA, JIYKOBHLIbBI, KJ/IYBHH,
KJIYVBHEJIYKOBUIiIbI

15¢ AUIDY

B ¢dapmaueBTHUeCKOH NPAKTHKE HCMOJb3YIOT  BLICYLIEHHBIE,
pexke CBEXHE MOJI3EMHbIE OPTaHbl MHOIOJETHHX PAaCTeHHH, cOOpaH-
Hble ualle OCEHbIO WIH pPaHHeH BeCHOH, OYHILEHHbIE HJH OTMBIThble
OT 3eMJIH, OCBOGOXJEHHblE OT OTMEPIUMX YacTeH, OCTATKOB CTe6-
Jeii M JHcTbeB. KpynHble MOA3eMHble OpPraHbl Mepei CYLIKOH
pa3pe3aoT Ha YacTH (MPOJOJBHO HJIH MONEpeK).

Cbipbe MOXeT ObITb NpPEACTABJIEHO KOPHSAMH — radices, kop-
neBuuiamMu — rhizomata, KopHesHmamu W kopHsiMH — rhizomata
et radices, xopueBHwamu ¢ kopHsiMi — rhizomata cum radicibus,
JaykoBuuamu — bulbi, kay6usimp — tubera u KiayGHenykoBHLA-
mu — bulbotubera.

BHemnHe NPH3HAKH. Y NOA3EMHBIX OpPraHoB ONpeleasior ¢op-

v aenfanuocTo HANVIRHNE NORBSNYUOCTH W H3IOMAa, DazMen, IIReT
MY, OCOGCHHOCTH HapyMHOH NOBCPXHOCTH M M3J0MA, pasMcp, L5807

C NMOBEPXHOCTH M Ha CBEXEM H3JiOMe, 3anax H BKYC.

KOpHH LHJAHHIPHUYECKHE, peXKe KOHHYECKHEe, NPOCThie WJIH pa3-
BETBJICHHDbIC. KOpHeBHLLla MpOCTble HJH pa3BeTBJE€HHbIE, MHOrO-
rjiasple, HHJUHAPHYECKHE HIIH OBaJibHbie, YETKOBHAHbIC, BHYTpH
CINIOLUHbIE HJIM [10JIbl€, MpsiMbi€, H30rHYTble HJIM NEePEeKPYUECHHbIE
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H T. 1. JIYKOBHIB ¥ KJAYGHENYKOBHIbI LIapPOBHAHbIE, SIHUEBUIHBIE,
npoaoAroBarthle, CILIOLIeHHbe W T. 1. Kayb6Hu tiapoBuiHble,
OBa/IbHbIE, HHOIAd CILIIOIEHHble, BEPeTeHOBHIHbIE H T. H.

[T0BEPXHOCTb HEOUMIIEHHBIX MOJ3EMHBIX OPraHOB MOXKeT ObITh
pOBHOH WM (daile) MOpLWMHUCTOH. Jlasi Kopxed OGbIYHO Xapak-
TepHa [POAOJbHO-MOPILHHHCTAsA MOBEPXHOCTb, 1Js1 KOPHEBHLL —
MpoLoJibHASL M [ONepeyHas MOPIIMHHCTOCTb YacTO CO ClefaMH
ylaneHHbIX KOpHEH, OTMEPLIHX JHCTbeB u crefueil. Manom moxer
GbITh POBHbIH, 3EPHHUCTbIH, 3aHO3UCTHIA WK BoJokHMCTHIA. Ha
M3JIOME€ WJIH TIONEPEeYHOM pa3pe3e KPYMHbIX KOPHEH, KOPHEBHIL
1 KayGHell paccMaTpHBAIOT HEBOODYXKEHHBIM TJa3oM, MOJ JYyNo#
(10X) wuaH CTepeOMHKPOCKONOM pAacloJIOXKeHHe NPOBOASALINX
3JIEMEHTOB.

KOpHH MOTYT .MM€Tb MEPBHUYHOE H BTOPHUHOE cTpoeHue. [lpu
NepBHYHOM CTPOCHHH B lEHTPe BMJEH LeHTPa/bHbIi OCeBOH UH-
JIMHID, TPH BTOPHYHOM CTPOGHHH B LEHTPE HAXOAMTCS JpeBe-
CHHa.

KopHeBullla MOTYT HMeTb IyUKOBOE H Gecny4KOoBOEe CTPOeHHe.
Y KOpHEBHIIL OJHOLOJbHBIX PacTeHHHl MPOBOAsLIME MYYKH PasGpo-
canbl 6e3 0co6oro Mopsiika B KOpe H B LEHTPaJbHOM LHJHHADE.
Y [BYZOJIbHBIX PacTeHH# MPM MYUKOBOM CTPOEHHH MPOBOASLIME
Ny4KH PacMo/IOKeHbl B BHJE KOJbl@ GJHXKE K MOBEPXHOCTH KOP-
HeBHILA, B LEHTPe LIKPOKast cepAlleBHHa. KopueBHwa Gecrmyuko-
BOTO CTPOEHHS OTJIMYAIOTCA OT KOPHEH HajHuMeM B LEHTpe cepi-
LeBHHbl (y HEKOTOPHIX BHJOB OHa paspylieHa — KODHeBHIe Mo-
Joe).

JIyKOBHLBI COCTOAT H3 GoJiee MJIH MEeHee YTOJILIEHHBIX COUHBIX
yewlyd, CHASILIUX HA YyKOpOueHHOM cTe6sie (mOHLE), ¥ OGBIYHO
HECKOJIbKMX HAPYXHbIX CYyXHX UYeIlyH.

K/yGHH yalie BCero UMEIOT MOPUIMHHCTYIO OBEPXHOCTDb U Myd-
KOBO€ CTPOEHHE.

Kny6HeNyKOBHIBE HMEIOT TOJbKO HapyXHble CyXHe 4ellyH.

Jlauny, AraMetp, TOJILHHY ONPENesioT C MOMOLIbIO H3MepH-
TeNbHON JHHEHKH HJIM MHAJIHMETPOoBOi Gymard. Jlnamerp H TOJ-
IMHY M3MepSIOT B HauboJee WHPOKOM MecTe. LIBET chipbsi onpe-
JeJSI0T NpM AHEBHOM OCBellleHHH, 3anax — [PH pas/aMblBaHHH
WM PACTHPAHUK, BKYC — NPOOYys KYCOUEK CYXOrO Chipbsi HJH €ro
oTBap (TOJbKO y HesIOBHTHIX OOBEKTOB).

Muxkpockonns. [LenbHoe cblpbe. [Jlas onpeneneHus noa-
JIMHHOCTH MOJ3EMHBbIX OpPraHOB FOTOBAT NOTNEpeyHble Cpe3bl, pexe
MPOJIOJIbHBIE.

Kopru. Tlpy NepBHYHOM CTPOEHHH KOPHS Ha TNOMEPEYHOM cpese
BH/HBI: NOKPOBHAS TKaHb — 3MHJAEPMHC (3NMaepMa, pu3oiepma),
KJIETKH KOTOPOTO 4acTo 06pasyioT KOpHeBble BOJOCKH. [lox anu-
JIeDMHCOM PacrosioKeHa fepBHYHAas KOpa. Y OJHOMOMbBHBIX pacTe-
HUH BHYTPEHHHH CJIOH KOpBl (3HAOJepMa) HMeeT XapakrepHoe
CTPOEHHE: COCTOHT H3 OJHOTO PHAAA KJETOK C YTO/IEeHHbIMH BHYT-
PeHHMMH M pajHajbHLIMM CTeHKaMHM (NoaxoBOOOpasHbie yrosute-
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Hus). B LeHTpe KOpDHAI pacnosioxkeH LUEHTPaJbHbIA OCEBOH IH-
JIMHAP € PaAMaJbHLIM MPOBOASIILKM HYYKOM.

[1ps BTOPHYHOM CTPOEHHH KOPHSI HA MONEPEUHOM CPe3e BHIHL:
IOKPOBHasi TKaHb — nepujepma, Kopa u apeBecHHa. [lepunmepma
COCTOMT K3 6oJiee HJIH MeHee TOJCTOro cJosi MpobKH, dessorena
¥ (essnoaepmbl. Kopa COCTOHT M3 KJIETOK MapeHXUMbl, NPOBOMS-
LWIHX 3J€MEHTOB Jy6a, HepeKO MPHCYTCTBYIOT MEXaHHYeCKHe 3Jje-
MEHTbl: JYOsiHble BOJIOKHZ, KAMEHHCTble KJETKH. ¥ HEKOTOpbIX
BUAOB Chipbsl B KOpE DAaclO/IOXeHbl CEKPETOpHble BMECTHJHILA,
KaHaJibl, MJeuHUKH. JInHust kKamGus Gojee H/AM MeHee 4YeTKas.
JlpeBecHHa, kKaK paBH/IO, HMEET JiyuHCTOE cTpoeHue. B npeBecune
pas/MyaloT COCyAbl, TpaxeWibl, MAapeHXUMY, Y HEKOTOPbIX BHIOB
JpeBecHble BOJIOKHA (J1u6pudOpM).

Kopresuwa. Ha nonepeuHom cpese y KOpHEBHLI OJHOJOJbHbIX
pacTeHHH MOKPOBHAs TKaHb INpeJCTaBjieHa 3MNHAEPMHCOM; 4acTo
3MNUAEPMHC pa3pyulieH, NPH 3TOM HAPYKHbBIE CJIOH NapeHXHMbI
KOpbl ONPOGKOBeBLIME. ¥ HEKOTOPHIX KOPHEBHL MOJ 3MHAEPMUCOM
pacnosioxkena runogepma. KopHeBuiua ABYAOJbHBIX PacTeHHH TMO-
KpbiThl nepuaepmoil. [lpoBoasiuue nydykd Kak Yy OLHOLOJBHBIX,
TaK U y ABYAOJbHBIX KOJUIaTepajibHble, OMKOJIaTepabHble, KOH-
LEeHTPHYECKHE; Y OAHOJOJIbHBIX pPACTEHHH OHH 3aKphiThle, y ABY-
JOJIbHBIX OTKpBITHie. [IpH GecnyukoBOoM CTPOEHHH [/ KOPHEBH-
lla XapakTepHbl Te e 3JeMeHTbl, 4TO U AJs1 KODHel cO BTOpPHUY-
HbIM CTPO€HHMEM, TOJbKO B LEHTPe KOpHEBHILA — CEepPALEeBHHa,
MHOI/la paspylleHHasi.

B kn1y6usx ¥ kay6HeqyKoBHuAXx npeobaagaiollefl TKaHbIO $SIB-
JAeTcs napcuxnma C 3aNaCHbIM MHTATEJbHbBIM BEUIECTBOM, B KOTO-
pol pacnosioxxeHbl MPOBOASILIKE MTYUKH.

BaxxHeHIIMMH 1MarHOCTHYECKHMH MPU3HAKAMH AJs1 MOJ3€MHbIX
OpraHOB SABJSAIOTCA DAClOJOXEHHe U XapaKTep NPOBOAALIHX H
MEXaHHYECKHX 3JIEMEHTOB, HajH4yde pa3HOo00pa3HbIX BMECTHJHIL,
KaHaJ0B, MJEYHHKOB, KPHCTAJJIOB OKCajaTa KaJblHs, 3aNacHOro
NUTATeNbHOTO BelllecTBa (KpaxmaJ, CjlHu3b, HHYJHH, XXHDHOe Mac-
JIO) H Ap.

Peszanoe u gpo6aneHoe copbe. [Ipy MHKpocKOmK-
YEeCKOM HCCJIeJOBAHHM OTMEUaioT XapaKTep YTOJLIEHHSI COCYLOB
H TpaxeH], HajuuyHe H GOPMY MEXaHHUECKHX JEMEHTOB (BOJIOKHA,
KaMEHHCTbie KJETKH), KPUCTAJNJIOB OKCalaTa KaJbLHs, MIEYHHKOB,
CeKPeTOPHBIX BMECTHJIHLI, KaHaJOB H Ip.

B cockoGe onpenensior xapaktep 3anacHOrO INHTATENbHOrO
BELLECTBA, (OPMY ¥ pa3Mepbl KPaxMaJjbHbIX 3epeH.

[lopowok. JlHarHOCTHYECKHMH 3J€MEHTAaMH B MOpOIUKe
NOJ3€MHbIX OPraHOB SIBJASIIOTCS COCYAbl H Tpaxeubl ¢ XapakrTep-
HbIMH YTOJILLIEHHSAMH CTEHOK, MeXaHHUYeCKHe 3JIEMEHTbI, KOTOpbie
BCTPEYAIOTCA TpYyNNaMH HJIH OJHHOYHO, KPHCTa/Jbl OKcajara
KaJlbliHsl, CEKPETOPHbIE KaHaJsibl, BMECTH/IHLILA, MJACYHHKH H 3arac-
Hble THTaTe/bHbie BeliecTBa. )

JlloMMHECUeHTHAs MHKPOCKONKA., PaccMatprBaioT nofepeyHbii
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cpe3 (WJH PACHUJ), CyXoll NMOPOLIOK H/H COCKOG NOA3eMHBIX Opra-
HoB. Habuawonaerca coGerBenHast (nepsuunas) (aloopecueHiHs
Cbipbsi B yabTpagHoneroBom cBeTe. HauGosee sipkoe cBeuenue
MMEIOT OADEBECHEBILUHE 3/€MEHTbl (COCYAbl, TPAaXeHAbl, Jy6siHble
W JipeBeCHble BOJOKHA; KAMEHHCTbIE KIETKH), couepmumoe cekpe-
TOpHBIX 06pa30Banuil (BMECTHJIHIL, KAHAJIOB, MJAEYHHUKOB); (J1i00-
peCUEeHLHs KACTOK [1apEeHXHMbl 3aBHCHT OT XHMHUECKOro cocmaa.

I'McToxMMHUecKHe peakuMH NPOBOAST HA MONEPEYHBIX Cpe3ax
HJH C MOPOLUKOM' Cbipbsl uyalle BCEro Ha Ha/JHuHe AeHCTBYIOUIMX
BELIECTB, 3aMaCHOTO [HTATeJbHOrO BeulecTBa. Meroauka mnpose-
JIeHHs1 PeakUMH yKa3aHa B COOTBETCTBYIOLIEH HOPMATHBHO-TEXHH-
YeCKOH NOKYMEHTAallHH.

KayecTBeHHblE peaKuMu MPOBOAAT Ha CYXOM ChIPbe, C MOPOLI-
KOM MJ/IH COCKOOOM, HO 4ailue C H3BJIeueHHeM H3 ChIPbS. Meroauka
npoBesienHs peakuHi onvcaHa B COOTBeTCTBYIOLLEH 'HOPMATHBHO:

TeXHHYECKOH JAOKYMEHTaUHH.
Yucnoepwe nokazarenu. B chinke onnenengwoT:

TUCTIOREIE NOKAIATCTU, 2 CBIPBC peaca

— colepKaHHe AeHCTBYIOLIUX BellecTB, OHOJOTHUYECKYI0 ak-
THBHOCTb; METOAbl ONpeje/eHHs] YyKa3aHbl B COOTBETCTBYIOLieH
HOPMAaTHBHO-T€XHHUECKOH NOKYMEHTALHH;

— BJI&XKHOCTh;

— cojepxKaHde 30Jbl O6Lied M 30/ibl, HepacTBOPHMOH B
109 pacTBOpe XJIOPHCTOBOAOPOAHOH KHCJOTHI;

M3ME/IbUCHHOCTb H COLEpXKaHHe MpHMeceH.

SPECIES
CBOPbBI

CBopLl ODeacT & [N
~OOPbL NPCACTABAAICT \,uuun CMECH HEeCKOJIbKHX BHAOB H3-

ME/ILYEHHOTO, peXe LENbHOTO, JIEKAPCTBEHHONO DACTHTENbHOTO
CbIpbsl, HHOTAA C goGaBjeHHeM coJieH, 3QHPHBIX Mace] M UCHOJb-
3yemble B KayecTBe JIeKAPCTBEHHBIX CPEACTB.

Mpurotosaenue. Coipbe, HCMOMb3yeMoe .JIS HNPHLOTOBJIEHHS
c6OpOB, OJIKHO COOTBETCTBOBATb TPEGOBAHMSM HOPMATHBHO-TEX-
Huuecko# noxymentauuu. Chipbe, BXOAsllEE B COCTaB CGOPOB,
H3MENBbYAIOT N0 OTAENbHOCTH. CTeNeHb H3MeNbYEHHSI ChIPbSi, BXO-
ASIEro B COCTaB COOPOB, HCNONB3YeMbIX /5 MPHTOTOBJEHHS
HacToeB M OTBAPOB, NOJXHA COOTBETCTBOBATb TpeBGOBAHMSAM
cratbn «Hacron u otBapbi».

JInCTbst, TPaBbl ¥ KOPY PeXyT, KOXKHCTBIE JIHCTbS IPeBPALIAIOT
B KDYNHBIA NOPOWIOK; KOPHH M KOPHEBHIA B 3aBHCHMOCTH OT
(GopMbI, BETHYHHBI H TBEPAOCTH DPEXYT WM APOGHT; IJIOABI M
CeMeHa H3MeNb4aloT Ha MeJIbHUlLEe HJIH nponyckawT uepe3 BaJL-
Ibl; HEKOTOpPbIE CeMeHa M SIroJbl 6epyT UeJbHLIMH; LIBETKH H MeJi-
KHe 1BETOUHble KOD3MHKH 6epyT UeJbHbIMH WJIH H3MeJbyaloT.
Bo Beex cayuasx M3MesbueHHsl MblAb OTCEMBAIOT CKBO3b CHUTO C
pasmepom oteepctuii 0,18 Mm.
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KoMnoHeHThl, BXOAsiLIHE B coCTaB c6opa, MepeMemiHBaloT 10
noJy4eHusi paBHOMepHOH cmecH. B rtex ciyuasx, koraa B cocTas
c6opa BXOAHT COJib, H3 Hee TOTOBAT HACHIEHHbIA PacTBOp U Of-
PbICKHBAIOT HM cOOD NpH MepeMeLIHBAHHH, MOCJE Yero BbICYIIH-
BalOT npu Temneparype He Bbiliie 60° C.

Cblpbe TUTPOCKOMHUHOE H JIerKo noprsimeecs OT YBJIaXXHEHHuA
caepyer npu6aBaATh B €60p Mocje ONPLICKHBAHHUS APYTHX KOM-
MOHEHTOB PAacTBOPOM COJIH H BHICYLIHBAHHSI C MOCJELYIOIIHM [e-
pememuaauuem

AdupHoe Macso BHOCAT B c60p B BHAE CIHPTOBOTO pacTsopa
(1:10) onpricKMBAHUEM NDH NepeMeIlHBAHUH.

Buemwnne npusHaku. C60pbl — 3TO CMeCb HECKOJIbKHX BHAOB
H3MeJNbYEHHOTO HJIH LEJbHOrO JIEKAPCTBEHHOTO PaCTHTENbHOrO
Chipbsi ¢ MOD(QOJOTrHYECKHMH MNPH3HAKAMH, XAPAKTEPHbIMH ISt
KOMIIOHEHTOB, BXOASIIKX B coctaB c6opa. B c6opax ompeznensior
3anax H BKYC. BKyc ONpefesnsiioT B BOJLHOM H3BJEYEHUH.

llO}lJlﬁi“iOCTB ,LLJI)‘] Ullpellt!.lltﬂﬂfi ﬂOﬂleHHOCTH LU\')pa M3 Cpf‘:ﬂ-
Hell 1po6bl GepyT aHaJHTHUECKylo npoGy maccod 10 r, momemaior
Ha UYHCTYIO I'IajKyl0 TOBEPXHOCTb H B Hell ONpPENEJSIOT COCTas-
Hble KOMIIOHEHTHI MO BHEIUIHEMY BHIY, PaccMaTpHBasi HX HEBOODPY-
JKEHHBIM IV1a30M H ¢ nomoubio aynel (10X).

Tpyaro pacno3HaBaeMble WJIH CHJIBHO H3MeJbUYEHHbIE YaCTHIbI
MOJABEPralT MHKPOCKOMHYECKOMY aHaJH3y B COOTBETCTBHH CO
cratbedl «TexHHKa MHKDOCKOMHYECKOr0 H MHKPOXHMHYECKOrO HC-
C/Ie[IOBAHUS JIEKAPCTBEHHOIO PacTHTENbHOro chipbsi». Ilas 3toro
o6pabateiBaioT 25—30 OAHOPOAHBIX [0 BHELIHEMY BHAY HaCTHIL
M M3 HECKOJbKHX KYCOYKOB TOTOBSIT NpenapaTthl, paccMarpuBasi
MX TOJ MHKPOCKONOM [JIst onpeleseHHsi BHAA chipbs. [loanu-
HOCTb CH/IbBHO H3MeJbUEHHBIX YaCTHI ONpelelsloT MO MeTOAHKe

nomAany nopolKeB. Rcee uecaenveMmple KYCOUKH  JIOJIMKHEL
HCCACAOBaHHA NOPOLIKO 5Ce HCOAeAYyEMble KYCOUKH JACJAXKHBI

MMeThb JMA4THOCTHUECKHE TPH3HAKH, COOTBETCTBYIOLIME BHAAM
ChIpbsi, BXOASILUM B cocTas cbopa.

Yucaosble nokasarean. B c6opax onpenensiior:

— coaepXaHHe JeHCTBYIOLIHX BeLUeCcTB; MeTOIbl ONpereeHHs]
YKa3aHbl B COOTBETCTBYIOLIEH HOPMATHBHO-TEXHHUECKOH JOKYyMEH-
TaUHH;

— BJ1aXHOCTb;

— cojJep:aHue 30,1kl O6LIell ¥ 304bl, HepacTBOpHMOH B 109
pacTBope XJOPHCTOBOJOPOJAHOH KHCJOTHI;

— H3MEeJbYEHHOCTb H COJepXKaHHe npmweceﬁ.

NMPABHJIA NPHEMKH JIEKAPCTBEHHOI'O
PACTHTEJIbHOTO CbiPbSl H METOJbl OTEOPA NPOB
IJI AHAJIM3A

[IpueMKy /1€KapCTBEHHOrO PaCTHTENBHOTO ChIpbsi NPOH3BOAST
NapTHSAMH.
[MapTreil CUMTAIOT KOJHYECTBO Cbipbsi Maccod He meHee 50 Kr
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OHOr0 HAMMEHOBAHHS, OJHOPOAHOTO MO BCEM MOKa3aTensiM H
0(OPMJIEHHOTO OHHM JOKYMEHTOM, YJOCTOBEpSIOIUIHM €ro Kauecr-
BO. JIOKYMEHT foJIKeH cofepKaTh CJAEAYIOIIHE JaHHblE:

— HOMep M JaTy BbliayH JOKYMEHTA,

— HaMMEHOBaHHe U ajpec OTNPaBUTE]S;

— HaHMEHOBaHHE CHIpbS;

— HOMep HapTHH;

— Maccy napTHy;

— roj M Mecsl c60pa WIH 3arOTOBKH;
— paHOoH 3aroToBKH (AJISl CbIPbSI OT JHKOPACTYyLUHX pacre-

— pe3yJbTaThl UCILITAHHE KAaueCTBa Chipbsi;
— o6Go3HaueHHe HOPMATHBHO-TeXHHYECKOH NOKYMEHTalUH Ha
ChIpbE;

— TNOANHKCH JHLa, OTBETCTBEHHOI'O0 33 KA4YeCTBO CbIpbd, C YKa-

3aHMeM (paMHJIHHM H LOJKHOCTH.

Kaxnayo equHulLly MpOAYKLUHH NOABEPraloT BHELIHEMY OCMOTPY
IJ151 YCTAHOBJIEHHS] COOTBETCTBHsI YIAKOBKH H MapKHPOBKH Tpe6o-
BaHHAM HOPMAaTHBHO-TEXHHUECKOH JoKyMeHTauuH. OG6pauiaior
BHHMAaHHE HA MPaBHJbHOCTb YNAKOBKH, COCTOSIHHE Tapbl (OTCYT-
CTBHE MOJMOUKH, TMOATEKOB H APYTHX TMOBpeXAeHUH, oTpuua-
TENbHO BJHAIOLIMX HA KAuecTBO H COXPAHHOCTb ChIpbs).

Jisi npoBepKM COOTBETCTBHS KauecTBa Cbipbsl TPeOOBaHUAM
HODMATHBHO-TEXHHUECKOH [OKYMEHTAllHH OTOMPAIOT BLIOOPKY H3
HEMOBPEXAECHHbIX €AMHHL MPOAYKLHH, B3SITHIX H3 pPa3HbIX MeCT
NapTHH B KOJMYecTBe, yKazaHHoM B Tab.. |. [IpoBepky kauecTBa
CbIpbsi B MOBPEXACHHBIX €IHHHMIAX MPOAYKLUHUH MPOH3BOAAT OT-
JeJbHO OT HelNOBpeXIEHHbIX, BCKPblBasA Kax/Ayl0 eIHHUIYy Npo-
IYKUHH.

Tabnuua 1

Ko/IH4ecTBO €NMHUIL NPOAYKLUMH ChIPbS O6bem BbIGODKH

6—50 S enMHUL
Cabile 50 10% enWHUL IPOIYKLIHH,

1-5 I Bce enuHMIbI
l
‘ COCTaBJISIIOILMX [TAPTHIO

Ilpumeuanue Henoausie 10 eauHHU POAYKLUMH TN T k 10 exn (HanpH-
Mep, MpY HANMHYUK B mapTun 51 eamHuubl npoaykuu ofweM BeiGOpKM cocTanseT € exmuuu).

[TonaBwne B BHIGOPKY €IHHHLbI MPOAYKLUHWM BCKPLIBAIOT U MyTeM
BHEILHEro OCMOTpa ONpPeAeJslOT OJHOPOLHOCTb ChIpbfi MO CIOCOBY
MOArOTOBKH (lleJbHOe, H3MeJbUYeHHOe, IpeccoBaHoe H T. [.),
UBeTY, 3anaxy, 3aCOPeHHOCTH; HaJIHuHe IJIeCeHH, HHJIH, YCTOHYH-
BOro NMOCTOPOHHErO 3anaxa, He HCYe3aloLlero Mpu NpPoOBETPHBAHHH;
34COPEHHOCTb SIJIOBUTHIMU DACTEHHUAMH H MOCTOPOHHUMH MPHMeECH-
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MH (KaMHH, CTEKJO, NOMeT rpbi3yHOB ¥ nTHU ¥ T. A.). OnHOBpe-
MEeHHO HEeBOODPYXKEHHBbIM TIJ1a30M H ¢ nomoulbio aynbl (5—10X)
OnpefesioT HaJlnuue aMOapHbIX BpeauTesnei.

[Tpr ycraHoBneHMM (BHEIUHHI OCMOTP) HEOJAHOPOAHOCTH
CbIpbsi, HAJHYMs IJIECEHH M THUJH, 3aCOPEHHOCTH MOCTOPOHHHUMH
pacTeHHsIMH B KOJHYECTBAX, SBHO [PEBBIMIAIOIIKX AOMNYCTHMbIE
NpHUMeCH ¥ T. A. BCSl NapTHs [O0JKHA OblTb pPacCcOPTHPOBaHaA,
[ocJsie 4ero BTOPHUYHO NpeabsBJIeHA K caade.

[1pu o6Hapy»KeHHH B ChIpbe 3aTXJOr0, yCTOHYHBOTO NMOCTOPOH-
Hero 3anaxa, He HCUe3alolllero MpH MNPOBETPHUBAHHH, SIJOBHTBIX
pacTeHMH H MOCTOPOHHHX MpuUMecelk (MOMET TPbI3YHOB U MTHL,
CTEeKJIO W Jp.), 3apaKeHHocTH amGapubiMu Bpenuteasmu II u 111
cTeneHed MapTHs CbIPbSl HE MONJMEKUT MPHEMKE.

O160p npo6. M3 kaxpoit equHuUbl MPOAYKUHH, OTOGPaHHOH
IJIs1 BCKPBITHA, OepyT, u3beras uaMmesbueHusi, 3 ToOueUHble MPOOHI:
CBEepPXy, CHH3Y M M3 cepeiuHbl. 3 MelIKOB, TIOKOB H KHII TOYey-
Hble po6bl OTGHpAIOT Ha r1yOHHe He MeHee 10 cM pyKo# cBepxy,
3areM, MocJae pacnapblBaHHs MO IUBY, H3 CepelHHbl M CHHU3Y; TO-
qeyHbie MPo6bl CeMAH M CyXHX IJIOJOB OTOHPAIOT 3€PHOBBIM IIly-
noMm. M3 ceipbst, ynakoBaHHOro B SslliHK, NePBYID TOYEUHYIO
npo6y OTOHPAIOT H3 BEPXHEro CJOf, BTOPYIO — MOC/Ae YAAJEHHS
Cbipbsi IPHMEPHO A0 MOJIOBHHBI SIIMKA M TPETbIO — CO JHA SIIIH-
Ka. ToueuHble npo6Gbl AOJIXKHBI ObITH PHMEPHO OJMHAKOBBLIMU MO
macce. M3 Bcex ToyeuHbiX NMpoG, OCTOPOKHO NepeMellHBasi, co-
CTaBJAIOT 06beJHHEHHYIO NPOOYy.

JInsl ycTaHOBJIEHHSI CTeMeHH 3apa)XeHHOCTH aMOapHLIMH Bpe-
JUTeIIMH H3 OOGDbeIHHEHHOH MNpo6Gbl METOLOM KBapTOBAHHA BHI-
npeasiot npoby maccodl 500 r ansi MeJKMX BHOOB ChIpbsl H Maccoi
1000 r — ans KpynmHbIX BHJAOB Chipbfi. DTy npoby MoMeumamoT B
IJOTHO 34aKPHIBAKOILYIOCA GaHKy, B KOTOPYIO BKAaJbiBalOT 3TH-
KeTKY.

M3 ob6venrHeHHOH HPOGBl METOLOM KBAapTOBaHHS BbIAEASIOT
cpegHio npo6y. Jlas 3TOro chippe pa3paBHHBAOT Ha I/alKOH,
4HCTOH, POBHOH MOBEPXHOCTH B BHAE KBajapaTta 10 BO3MOXKHOCTH
TOHKHM DAaBHOMEDHBIM [0 TOJILLIHHE CJ0€M M MO JHArOHaJH IessiT
Ha ueTbipe TpeyroJbHHKa. J[Ba NPOTHBOMOJOXKHBIX TPeyroJbHHKa
ChIpbsl YRAJHAIOT, &4 ABa OCTaBLIHXCHA COE€JIHHAIOT BMECTE H nepe-
MeUIMBAIOT. DTy ONePalLHIO NOBTOPSIOT A0 T€X MOP, NI0KA He OCTAHEeT-
€l KOJIHYECTBO ChIpbsi B ABYX MPOTHBOMOJNOXHbIX TPEYrojibHHKAX,
COOTBETCTBYIOllee Macce cpeiHell npoGbl, ykasaHHOH B Taba. 2.
Ocratkn 00beJHHEHHOH MPOGHLI Cbipbsl MPHCOEAHHSIOT K MapTHH.
JlonycTuMble OTKJOHEHMS] B Macce cpeaHell npoObl HE LOJIKHbE
npesbiath +10%.

CpeiHio Mpofy ynakoBHBAIOT B NOJUITUIEHOBbIH MU MHOTO-
CIOfHbIA OyMaxKHbiH MewokK. K MellKy NpHKPEMISIOT 3THKETKY,
TaKylo e 3THKeTKY BKJaJblBalOT BHYTPb MewlKa. Ha 3Tukerke
YKa3blBaloT CJeNylollHe J1aHHble: HAHMEHOBAHHE ChiPbfl; HauUMe-
HOBaHHe [I0CTABUIMKA; HOMEp NapTUH, Maccy NapTHH; Aarty
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Tabauua 2

HaumeHoBaHHe CLIPBA Macca cpeasen npobul, ©

Tloyku Gepe3oBnie 150
T10YKH COCHOBBIE 350
JIucThS LeibHbIE, KPOME HUXKENEPeUHCIIEHHBIX: 400
JIHCT CeHHbI 200
JIACT TOJIOKHAHKH K OpycHUKH 150
JIucTes pe3anbie, 06MoIOYEeHHbBIE 200
LIBeTKH, KPOME HHXKeNepeUUCIeHHBIX: 300
LIBETKHM MOJIbIHA 1UTBAPHOH 150
LBETKH HOTOTKOB, KYKYPY3Hbi€ CTOIOMKH € PhIIbLIAMH 200
uBeTKU Oy3HUHBI YepHOH 75
LBETKH POMAILKH anTevHOR 200
LBETKH POMAILKH JaIMaTCKOR 400
TpaBbi YenbHble, TOGErH, XPOMe HUXKENEPEIHUCIIEHHBIX: 600
TpaBa AYLIMLIbI 150
nobGerun anaba3zuca 200
Tpasbl pe3anble, 0GMOIOUeHHbIE 200
CouHbIe NJIOObI, KPOME HUKENEPEUNCIEHHbIX: 200
TJTIOBI LIIMTIOBHHKA 300
TJIOAbI CTPYYKOBOTO Meplia 550
Cyxue NIoab ¥ CEMEHA, KPOME HHXKENEPEUYNC/IEHHBIX: 300
ceMeHa JypMaHa WHIENCKOro, TepMOTicUca, JIbHA 200
IJI0AbI AMMH M CeMeHa JXyTa 150
KnyOHU, KOPHH M KOPHEBHILA LieJIbHBIE, KPOME HIDKernepeyuu-
CJIEHHBIX: 600
KOpHEBHIIE M KOPEHL MapeHb!, KOPHEBHIIE NaNuaTKy 400
ky6HHM casena 200
KOpHEBHIIE X KOPEHb JIEBICHIA 1000
KOPHEBHILE MYXCKOTO MAMOPOTHHUKA U KOPEHb PEBEHS 1500
KOPEHb MBUIBHBIA TYPKECTAHCKUH 10 300
KOpeHb COJIOKU OYMIIEHHbIA - 2500
KOpPEHb COJIOJKM HEeOYHMLIEHHbIN, KopeHb 6apbapuca 6000
Kopuy u xopHesnuia pezantie, npobnensie 250
KOpHH U KOPHEBHILIA B [TOPOLLKE . 150
Kopa nensHas 600
Kopa pe3anag 200
IIpodee pacTUTENILHOE ChIpbe:
JIMKONO IHH 100
POXKH CIIOPBIHBH 200
6epe3oBbld rpub — yara 3000
MOpCKas KanycTa — C/I0eBHIla 5000
MOpCKasi KalycTa IIMHKOBaHas . 1000
MoOpcKasi KanycTa — MOpOoILOK 400
Cbipbe KMBOTHOTO NIPOMCXOXKIAEHUSA:
Gansara . 150

oT6opa npo6bl; (aMHAHIO H JOJXKHOCTb JIHMIE, OTOOpaBlUEro
npooy.

W3 cpeaHeil npo6bl MeTOAOM KBapTOBAHHS BHIAEJAIOT aHAJH-
THYecKHe Mpo6bl AJIs1 ONpefeseHH s : .

— MOMJIMHHOCTH, H3MEJbYEHHOCTH H COJepXKaHHs MpHMecel;

— BJIAXKHOCTH (aHaJHTHYeCKyl0 mnpoby AJsA onpejeseHHs
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BJIaXKHOCTH OTAEJAIOT Cpasy e mnocje otréopa cpenHed npoobbl
H YNaKOBbIBAlOT Me€PMETHUECKH);

— COJepXKAaHHSA 30JIbl U AeHCTBYIOLIHX BELLECTB.

[ITpumeuanune [JlAa Takux BHIOB ChIpbSl, KakK Ile/bHble
TPaBbl, KOPHH, KODHEBHILA, KJAYOHH, 1OC/e BbIAENEHHS aHaJ/HTH-
4YecKoH mnpo6nl /s ONpeJeseHHs] MOAJHHHOCTH, H3MeJbYE€HHOCTH
H COLePXKaHHSA NpHUMeced yacTb cpefHeH npo6bl, NpeaHa3HauyeH-
HYI0 JJifl ONpPEJEJEHHsl BJAXHOCTH, CONEPMXAaHHA 30Jbl H JAeHCT-
BYIOLIHX BeLIeCTB, H3MeJbYalOT HOXKHHIAMH MJH CEKaTOpOM Ha
KpYyNHble KYCKH, TLIAaTeJbHO NepeMeLIHBAIOT M 3aTe€M BbAEJAIOT
COOTBETCTBYIOIHE aHAJIHTHUYECKHE MPOGHI.

Macca aHaJMTHYECKHX Npo6 [OJIKHA COOTBETCTBOBATb YKa-
3aHHOH B Taba. 3.

Tabnuuna 3

Macca ananuTideckod npo6ui (r)
ON% ONpeneicHu
HaumenoBanue ChIpbs
TIOA/IMHHOCTH, BJIAXHOCTH coaepXaHus
M3IMEJIbYCHHO- 30J161 K NIEWCT-
CTH M coaep- BYIOLLIMX Be-
KAHHUSA 1IECTB
npuMecen
Ilouku Gepe3osbie 50 25 25
Tlouku cocHOBbIE 200 25 100
JIucTbst LeNbHbIE, KPOME HUXeENepe-
9HCNEHHBIX: 200 25 150
JIUCT CEHHbI 100 15 50
JTACT GPYCHMKH, TOJIOKHSIHKHA 50 25 50
JIuctes pe3anbie, 06MONIOYEHHBIE 5 25 100
1IBeTKH, KPOME HUXKeIepPeIHCIIEHHBIX 200 25 50
LIBETKH IOJILIHH LIUTBAPHOMN 25 15 50
LBETKH HOTOTKOB, KYKYPYy3HbIE
CTOJIOUKH ¢ phibLaMi 100 25 50
uBeTkd 6y3uHbI YepHOM 20 15 25
LBETKH POMALLIKH allTEYHOH 50 25 100
LBETKM POMALLIKH [aIIMaTCKOH 300 25 50
Tpass! uesbHble, 100eru, KpoMe
HHXXENEPeUNCIeHHBIX: 300 50 200
TpaBa QyIIULBI 25 15 50
noberu anaGasuca 50 25 100
Tpasb! pe3ansie, 06MONOUEHHEIE 50 25 100
CouHble MJI0abl, KDOME HIXKeTepe-
YHUCIIEHHBIX: 100 50 50
MJI0J WIMIIOBHUKA 200 ! 25 50
TINON CTPYYKOBOTO Mepua 200 25 150
Cyxue II0b! ¥ CEMEHA, KpoMe
HYXKENEPEUHCIIEHHbIX: 200 | 25 50
CeMeHa ypMaHa MHIEHCKOIO,
TepMOIICHCa, JIbHA 50 25 100
TUI0ABI aMMH M CEMeHa [XyTa 10 25 100
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Mpoaoakenue

Macca aHanutH4eckon npobsr (r)
HauMeHoBaHHe Cbipbsi
MOAJTHHHOCTH, BJIAXHOCTH coacpxaHus
U3MENIbYEHHO- 30J1BI ¥ IEHCT-
CTH U conep- BYIOLIIUX Be-
KaHus HIeCTB
npumecen
Kopnwu, xiny6uu u xopHeBMIua
LENbHbIE, KPOME HUXENEpeunc-
JIEHHBIX: 300 50 200
KOPHEBUILA M KOPEHb MapeHbl,
KOPHEBHILE JIal4aTKh 200 50 100
kay6uu canena 100 25 50
KOPHEBHIIE ¥ XOpPeHb ACBACHIA 660 50 160
KOPHEBHUILE MYXCKOTO MarnopoTHHKa
¥ KOPEHb pEeBEHS 1000 100 300
KODEHb MBUIBHbBIN TYPKECTAHCKHM 10000 200 -
KOPEHBb COJIOAKH HEOUHILEHHBIN,
xopeHb Gapbapuca 5000 100 500
KOPE€Hb COJIOAKM OYULIEHHbIA 2000 100 200
Kopuu u xopuesuma peaanwie, npobnensie 100 25 160
Koprm M KOPHEBHILA B MOPOLIKE 50 15 25
Kopa uempnas 400 50 100
Kopa pesanas 100 25 50
Ipoyee pacTHTENbHOE ChIpbE:
JIMKOIIO DU 50 25 25
POXKH CTOPbIHBH 50 25 100
Gepe3oBbin rpub — vara 2000 500 100
MOpCKas KanycTa — cJ0eBHILe 3000 500 1000
MOpCKasi KanycTa UIMHKOBaHHas 500 100 300
MOpCKas KanycTa — [IO0pPOLIOK 100 50 200
ChIpbe XHBOTHOIO MTPOMCXOXKICHHS:
Banara 160 25 -

Mpumesanue Macca cpenselt M aHanuTMYecKoMm Tpod AN cBexero J1eXapCTBEHHOTQ
PAaCTUTEJIBHOTO ChIPbS YKa3aHa B COOTBETCTBYIOLIEH HOPMaTHBHO-TEXHHYECKOM NOKYMEHTALIHH.

Ecnu npu BhiiesieHHH aHAIHTHUECKHX NMPO6 B ABYX NPOTHBO-
NOJIOKHBIX TPEYrOJIbHHKAX Macca ChiPbsl OKAXKETCH MEHhIe HJIH

6onblue yka3aHHOH B Tabi. 3, CJI€1yeT M3 OCTABUIMXCS IBYX Tpe-
YFOJIbHHKOB OTAEJNUTE ChIDBe MO BCell TOJIIHHE CJI09 U nnﬁanqwm

.............. 0Lapr

HellOCleOHlle YacTb HJIH TaKHM Xe 06])330M YAaJmauTh ero U3 oTo-
ﬁnaunmy TPEYrOJEHHKOB

........ CYTOJBHHKOB.

Anaautnueckue NpoGbl AOJAKHbBI OBITh B3BELIEHbl C MOrpeL-

HOCTBIO —+:
0,01 — npu macce np06u Ao 50 r;
0,1 — nipu Macce nipoSei ot 100 o 500 r;
1,0 — npu macce np06b| ot 500 mo 1000 r;
5,0 — npr macce npo6br Gosiee 1000 r. -
[lpu ycraHOBJIEHHH B pe3y/ibTaTe HCNBLITAHHI HECOOTBETCTBHS

KauecTBa ChIpbSl TPEOOBAHHSIM HOPMATHBHO-TEXHHYECKOH JOKy-
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MEHTAUHH TNPOBOASAT €ro MOBTOPHYIO NPOBEPKY. B,Jm MOBTOPHOTO
dHaJiu3a OT HEB(.Kpbllle €QHHHLL [Ipl)ﬂyKLlFPl OTOPlpalOT BblU()pKy
B cooTBeTcTBHH ¢ Taba. |. PesyabraTsl nosTopHoro anajusa
SIBJISIIOTCSA OKOHYATEeJbHBIMH H DACHPOCTPAHSIIOTCS HAa BCIO NAaPTHIO.

[IpuMeuaHnue. YkasaHHas craTbd He pacnpocTpaHsieTcs

Ha NpaBW/1a NPHEMKH H METOAbl OTGOpA KODHS KEHbILEHS.

Ot60p npo6 dacoBanHOH NPOAYKIHH

HeKapCTBEHHOC pacCTHTEJbHOE Cblpbe paC(i)aCOBbIBaETCH B nay-
KH W IIOJIN3THJIEHOBbI€ MAKEeTbhl B LEJIbHOM, PE€3aHOM, llpOﬁJIeHOM
HODOIIIKOREHHOM DPQHHO ﬂnPCCORZHHOM BHJE, 2 TAKXKE B d)ODMe

6pHKeTOB M CHraper AJd HCHOJb30BAHHA B KauecTBe JeKapcT-

BEHRLIX CPC,

JCT

TIpuemky (bacosaHHou MPOAYKUHH NPOBOAAT cepuaMH. Cepuer
Cuutaerca ONpPEACACHHOE Koawuectso {me Gosee 10 1) opuopos-
YHTaeTCA ONpCACJeHHO® KoauuyecTBo (He Gosee OJHOPOJ,

w
HOH NPOAYKLUHH, BbIIYLIEHHOH B TeuyeHHe | cyT H conpoaox(nae-
MOH OJHHM AOKYMEHTOM, YAOCTOBEpFIOUiHM €r0 KauecTso. Cepusi
¢opmupyetcs u3 O[lHOH HJIH HECKOJbKHX MapTHH ChIPbf (HO He
Gosiee 3), MpeABAPUTEJbHO CMeELlAHHBIX.

Epunnusl mpoiykuu# B BhIGOPKY HEOGXOAHMO oTOHpaTb H3
pPa3HbIX MeCT KOHTPOJIHPYEMOH CEpHH.

O61bem BLIGODKH 3aBHCUT OT 00beMa CEPHH H yKaaaH B TabJ. 4.

Ta6bnuua 4

Kon

NOAHIECTB0 TPaninopTHRIX 061BeM Hbl6QDKH
eIMHHMI MPOAYKLIMHK B CEpHU
1-5 Bcee enuEHANB!
TN € oppries
U—ou S5 CAMHHIL
Cabitne 50 OlHa TPaHCMOPTHadA eJMHMUA MPOAYKLHHU OT Kaxaeix 10

e[IMHML, COCTABIISIOIUMX CEPHIO, NS NIeKapCTBEHHOTO pa-
CTHTENILHOTO ChIPbS, pachacoBaHHOTO B MAYKU U MOJIHMITH-
JIEHOBBIE TaKeThl B LeJbHOM, Pe3aHOM, 1pobrieHoM Bune,
B BHJIE TIOPOLIKA, B (pOpMe OPUKETOB M CHUIapeT.

OpHa TPAHCTIOPTHAS €AMHHLA OT KaXAbiX 20 envHMIl s
JIeKAPCTBEHHOrQ PACTUTENLHOIO CHIPRS, PAchACORAHHOTO R

Ppe3aHO-NIPECCOBAHHOM BHAE

Mpumedanue. Henmomuwvie 10 mau 20 TpaHcnOpTHBIX €JMHUU TIpMPaBHMBaOT Kk 10 umn

e cooTRE
G

CAKHMIIAM COOTBCTCTBOHHO.

82

O160p npo6. [TonaBuine B BHIGOPKY TPAHCIOPTHbIE €XHHMLIbL
NPOAYKUMH (SIL{HKH) BCKPLIBAIOT H W3 Pa3HbIX MECT KaXI0ro
BCKPBITOrO siLlMKa OT6HpaloT 1Mo 2 (acoBoyHble eAMHHLBI (11O-
Tpe6GuTebCKHE YNAKOBKH) JIeKapCTBEHHOTO PaCTHTEJNbHOTO Cpei-
cTBa. M3 BbIGOpKH, npeiacTaBjeHHOH |—4 TpaHCNOPTHBIMH €1H-
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HULAMH, oTOHUpaloT 10 Cba(.UBU‘{Hle eannnu. OtobpaHHble aco-
BOYHbIE €AMHHUIBI TOTOBOK MPOAVKIUK COCTABASAIOT O6heIHHEeH-
HY10 11po0Yy.

O160p cpenHell M aHANMTHYECKMX NPOO JNEKAPCTBEHHONO pac-
THTENbHOTO cpefcTBa. |. P acoBanHHOE B LEJABHOM, pe-
3aHOM, Apo6JeHOM BHAE M B BHJAE NOPOMNKa.
Oto6pannble ynakoBKH 06beIHHEHHOH NMPOGHl BCKPHIBAOT, conep-
HHMOE BbICBHINAIOT HA TIJAaJKYI0 YHCTYIO DOBHYIO IOBEPXHOCTb,
TUlaTeJbHO IE€PEMEINHBAIOT H METOAOM KBApPTOBAHHWSI BbILEJASAIOT
cpegHiolo npoGy. Macca cpeaHed npoGbl ykasaHa B Taba. 2.

M3 cpenneit npo6bl MeTOLOM KBapPTOBAHMS BbIAEAAT AHANM-
THYECKHe 1pobbl. Macca anaJHTHYeCKMX Npo6 yka3ana B Taba. 3.

Macca cpepnell  anaauMTHUecKuX Mpob AJst CbIpbs, pacdaco-
BAHHOIO B BHJe MOPOLIKA, YKa3aHa B Tab/1. 2 H 3, KaK NMpeaycmor-
PEHO A5l CbIpbsi PE3aHOro H APOGJIEHOTO.

2. (DaCOBaHHoe B PC3AHO - NPeCCOBAHHOM
Buae W3 obbennnenHoi “pU()bl UepyT 5 YNakoBOK 1Jid onpe-
NeJIEHHST COIePXKAaHUsl H3MENbUCHHbIX KYCOUKOB H ocbini. OcTalb-
Hble eJAUHUIbl YAKOBKH BCKDPbIBAIOT, COIEPXHMOE BbICHINAIOT,
HEPEMELIMBAIOT 1 METOJIOM KBAPTOBAHHA BBIACJAIOT CPEAHION
npo6y maccoit 100 r. M3 cpeaueit mpo6bl MeTOAOM KBapTOBaHMS
BbIAEJSIOT 3 aHaJuTHYeCKHe Npo6bi: s ONpeeJeHHs MOLIHHHOC-
TH M pacnaaaeMmocTd — 25 r, LIS ONPEeAeNEHHS BJIAXKHOCTH (MNO-
TepH B MAacCCe NP BHICYWIMBAHUH) — 25 1, 17151 olpee/ieHds 30Jbl
v JeHcTByolMX BellecTB — 50 T.

3.®acoBannoe B opMe 6puKera. Bpukers 06n-
eHHEHHOH npo6bl pack/1abIBalOT B OAMH CJI0H, 3aTeM MNpoH3-
BOJbHO M3 pasHbix MecT Gepyt 20 OpukeTOB (cpelussi npoba),
43 HHX 10 OpHKeTOB HCHOJBL3YIOT ANS ONpefeJeHHs] pa3MepoB
Gprkera u maccol, a 10 apyrux OpHMKeTOB — JJisi ONpejeseHHs
coaepxkanus ocbinu. focae onpeaesenus oceiny 3Ti 10 6pukeros
paspylIaloT, THIATE/IbHO MEePEMELIHBAIOT H METOAOM KBapPTOBAHHUS
BBIIE/SIIOT aHaJHTHUECKHEe 1IPO6bI.

Macca anannTuyeckux npo6 ykasana B Tabi. 3.

B cayuae, ecin ob6benunensast npoba coctout n3 10 6puxe-
TOB, 5 GPUKETOB KCIO/b3YIOT /5 OlpeleeHHsl PAa3MepOB GpuKeTa
H Macchl, a & APYrHX —- AJ9 OlpefeseHHsi OCbIIH H BblAEJeHHS
aHAJIMTHYECKHX NPO0.

4. Curapern. [Taukn o6beauHeHHOH NPo6LI pacKaaabiBa-
I0T B OJHH CJIOH M MpPOM3BOABHO H3 Da3HbIX MecT oTOupawT 10
nayek (cpeiHsifi Npoba); 5 nauek HCMOAb3YIOT sl OIpepe/eHHs!
Macchl M M3MeJbYEHHOCTH, 4 O APYrux nadek nocje paspylieHus
CHraper -— AJIsl BbLAEJEHHA aHANNTHUCCKHX Npod.

Macca anannTnueckux npoG ykasaHwa B Tabu. 3, Kak mnpeay-
CMOTPEHO A/t JINCTHEB Pe3aHbiX H OOMOJIOUEHHDIX.
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ONPENEJIEHHE NMOANAUHHOCTH, U3MEJIbYEHHOCTH
H CONEP)XAHHA NMPUMECEHA
B JIEKAPCTBEHHOM PACTHTEJIbHOM CbIPbE

[ToanuHHOCTD CbIpbsl, H3MEJbYEHHOCTh H COAEpPXKAHHE [pHMe-

cell onpenendiOT B aHAaNMTHYecKOH npolbe, Macca KOTopo# aas

KaXJ0ro BHAA CbIpbsl NpHBeleHa B TabJ. 3.

Onpeneneuue NOAJIHHHOCTH

[MonnHHHOCTD CHIPBS YCTAHABJHBAIOT MO BHEIUHHM MpPH3HAKaM,
aHATOMO-IHATHOCTHYECKHM MNPH3HAKAM [PH MHKPOCKOHHYECKOM
HCC/IE/IOBAHMH H KAUECTBEHHBIM DEaKuMsiM B COOTBETCTBHH C Tpe-
60BAHUAMH HODMATHBHO- -TeXHUUECKOM JOKYMEHTAIHY.

Maxpocxonuqecxoe HCCJIeJOBAHHE MPOBOAAT MpPH 3aTPyJAHEHHH
onpene/eHHs MOAJHHHOCTH Chipbsi O BHEIIHHM NPH3HAKaM M Ka-
YeCTBEHHBIM peaKIlHsIM.

Metonn onpenenenHst NONJIHHHOCTH NpPHBELEHbl B COOTBETCT-
BywoOWHX cTathax («JIuctba», «Tpasei», «Kopa», «Kophu, kophe-
BHILlA, JYKOBHIbI, KIYOHH, KJAyOHenykoBHIbI», «LIBerku», «Ilio-
nbl», «CeMeHa»).

unpeneneﬂue H3MEJAbYCHHOCTH

IMpo6y cbipbsi MOMEIAIOT HA CHTO, YKa3aHHOE B COOTBETCT-
BylOllleHl HOPMATHBHO-TEXHHUECKOH [OKYMEHTALHH Ha JeKapcT-
BEHHOE pACTHTEJIbHOE Chipbe, M OCTOPOXKHO, MJAaBHHIMH Bpalla-
TeNbHBIMHM [BHXXEHHSAMH NPOCEHBAIOT, HE AONYCKasl JONOJHHTE/b-
HOro u3Mesbyenusi. IlpocenBaHue H3MesbuyeHHBIX YacTel CyHTaer-
Csl 3aKOHUEHHBIM, €CJH KOJIHUECTBO ChIDbsi, MPOLUENLIEr0 CKBO3b
CHTO NIPH JOTIOJHHTEJNbHOM NpOCeBe B TeueHue | MHH, cOCTaBJsieT
MeHee 19 cbIpbsl, OCTABIIErOCs Ha cHTe.

Jla1s1 1eJIbHOro Chiphs YAaCTHIbI, NPOUIEALIHE CKBO3b CHTO, B3Be-
WIMBAIOT H BBIYHCJAIOT HX NPOLEHTHOE COAEpXKaHHe K Macce aHa-
JIHTHUYECKOH NpOo6hl.

Iasi npocenBaHHsi pe3aHoro, Apo6JEHOro, MNOPOILIKOBAHHOTO
colppsi 6epyr aBa cHta. [lpo6y chipbsi nMoMenlalOT Ha BepxHee
CHTO M NMPOCEHBAIOT. 3aTeM OTAENbHO B3BEIIMBAIOT CHIPbE, OCTAB-
uleecs Ha BEepXHEM CHTE H Mpollejilee CKBO3b HHXKHEe CHTO,
¥ BBHIYHCJISIIOT NPOUEHTHOE COAepkKaHHe YACTHL, He NpOILefUIHX
CKBO3b BEDXHEE CHTO, H COAEPXKAHHE YaCTHL, MPOLIEALIHX CKBO3b
HHJ)KHee CHTO, K Macce aHaJMTHYeCKOH npoGbl. BaselminBanue npo-
BOAAT ¢ norpewnocteio +0,1 r npu mMacce aHaJHTHYeCKOH NPoGhl
ceoiute 100 r v 40,05 r mpu mMacce ananauTHyeckoit npo6ui 100 r
H MeHee.
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ﬂOl’lyCTl/lMaH HOpMa COfepxKaHus H3MeJbUYeHHBIX HaCTHU 4]
KaxKa10ro BHAA CbIpbsd VKa3aHa B COOTBeTCTByIOLLleﬁ HOPpMATHBHO-
TeXHHUECKOH JAOKYMEHTAlHH.

Onpenedenne coaepKaHUA npumMeced

OCTaBUIYIOCST YacTh AHAJUTHUYECKOH NPOObl 110C/I€ OTCeBa W3-
MeJbUeHHbIX YaCTHL (/15 LUEeJbHOTO ChIPbSl) HJIH CXOJ C BEPXHEro
¥ HMIXKHEIO CHT (MJIs pe3aHoro, ApoGjieHOro u [Apyroro HM3Meib-
YEHHOTO Cbipbsl) MOMEILAIOT Ha YHCTYIO TJIAajKyl0 MOBEPXHOCTb
W JIONATOYKOW MJIM TMHHLUETOM BbIAEJNAIOT ITPUMECH, YKa3aHHble
B HOpPMATHBHO-TEXHHYECKOH JOKYMEHTAUMH Ha JEKapCTBeHHOe
pacturesbHoe cbipbe. O6bIUHO K NPHUMECSM OTHOCAT:

— yacTy Chipbsi, yTpPaTHBIIME OKPAaCKy, NPHCYWYIO MAAaHHOMY
BHAY (noGypesiiue, nouepHeBLIHe, BHIBETIIHE H T. 1.);

— JpyrHe 4acTH 3TOro pacTeHusi, He COOTBETCTBYIOILHE yCTa-
HOBJIGHHOMY OIHCAHHUIO ChIPbs;

— OPraHWuecKylo MpUMech (4acTH JAPYrHX HesIIOBHUTBIX pacTe-
HUH);

MUHEPAJILHYIO NDUMeCh (3emis, Mecok, KRMHHKH\

OpHOBpPEMEHHO oﬁpamalo'r BHHMaHHe Ha HajdHuHe aMGapﬂux
BpefuTeNel. ’

Kaxablit BUO IPUMECH B3BELIWBAIOT OTAEJIbHO C [OrPEUIHOCTHIO

T & W [ auy o

+0,1 T nps Macce aHAJHT secoxkon nnoBir Bonea 100 r u ¢ no-

HECKOH HpOGLbl GGJICC 1vvu T u € LU
rpemnocToio 4-0,05 r npu macce aHanuTuueckod npo6pt 100 T
v MeHee.

Copepxanne Kaxjaore-Buia npumect B npouentax (X) Bbl-
YHCASIOT N0 dopmyJe:

X = my - 100

ms ’

rae m, -— macca I[pPUMeCH B rpaMmax; Mg — Macca aHajJuTHye-
CKOH npo6bl ChIpbsi B rpaMMax.

ONPEAEJIEHHE CTENEHHW 3APAXXEHHOCTH
JIEKAPCTBEHHOI'O PACTHTEJIbHOTO CbiPbi
AMBAPHbIMHU BPEINUTEJASIMH

Hccnenopatne Ha Hajguuue aMOGapHbIX BpeanTesNed NpOBOLST
B 00513aTeJIbHOM nopsmke ([pld aneMKe JIeKapCTBeHHOI‘O paC'I‘P!-
TeJIbHOTO CbIpbs, a TAKXKe €XeroaHo npH XPHHG‘HPIH.

Chlpbe NpOBEPSIIOT HAa HaJH4YHe KHBbIX H MEDPTBLIX BpeIHTeJeH
ﬂyTeM OCMOTpa HeEOOpy}KeHHbIM rrazagM W ¢ NOMOIUEBK leﬂb‘.
(5—10 X)) mpu BHewmHeM OCMOTpE, a TAKXe NPH ONDEJeJeHHH H3-
MeJbUEHHOCTH U copep:kaHusi npumecell. [Ipu srom obpawaior
BHHMAaHHE Ha HaJuuke 4acTeHl CbIpbsl, OBPEKACHHbIX aMOapHbIMH
ppenuTe/simu. Kpome Cbipbf, TULATEJbHO NPOCMAaTPHBAKOT IIBbI,
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CKJAJKH YNAKOBOYHOIO MaTepHaja, lead B siipkax. [Ipu o06-
HAPYXEHHH B CHIPbe aMOapHKIX BpejHTeNell onpefensiorT CTe-
MeHb €ro 3apaeHHOCTH, HCIOJbL3ys CleLHaNbHO BbIAEJEHHYIO
aHaJIMTHYeCKylo npooy'.

AnasnuTHyecKylo npoly Chlpbfl MPOCEHBAIOT CKBO3b CHUTO C pas-
mepom orsepctui 0,5 mm. B coipbe, npouegmeMm CKBO3b CHTO,
NPOBEPSIIOT HaJH4yHe KJjelled; B Cbipbe, OCTABLIEMCS Ha CHTe, —
Ha/Juyue MOJIM, TOYMJDBLUIHKA M HMX JHYHHOK H JAPYTHX XKHUBbIX H
MepTBBIX Bpeputened. KoauuectBo Knemeu NOJCYHTHIBAIOT, HC-
110J’Ib3yn Jyily, MOJiH, €€ Jik H JAPDYTHX BpEAHTE-
JleH — HeBOOPYKEHHbIM [J1a30M H C nomombm aynbl. Koanuectso
HalJICHHbIX BPEAMTENEH M HMX JHYHHOK EPeCculThiBaioT Ha 1 Ki
CbIPbsi U YCTAHABJHBAIOT CTENEHb €ro 3apaKeHHOCTH.

Tipu Hajuuuu B 1 Kr Cblpbsl He GoJee 20 Kielled [k1ew; myu-
noit (Tyroglyphus farinae L.), waew BosiocaTwiii (Glyciphagus
destructor Schrank.), kaew xumubit (Cheyletus eruditus
Schrank.), cyxobpykrosniii kiaew (Carpoglyphus lactis L.) u ap.]
3apPaXKEHHOCTb ChIPbS KJICLIOM OTHOCSAT K | cTeneHd; np# HajlHuHH
Gosnee 20 kaellei, cBOGOAHO MePEABHIralOIMXCSl MO MOBEPXHOCTH
Cbipbsi M He O0pasylol¥X CILICUIHBIX Mace, — Ko [l creneny;
ecay KJellell MHOrO, OHH 06PA3yioT CIJIOUIHBE BOHIOUYHbIE MACCHI,
ABUXKEHUWE WX 3aTpynHeHo — K 11l crenenn.

Moy vanuuuu B | Kr chinpg amMBanHoll MOJau {Tinea oranella

wap¥ HaAWHMAE B 1 KD CbIpbH aMOdapHOY

L.) ¥ ee JMUMHOK, a TakxKe xJjeGHoro touuablluka (Sidotrepa

pauiLt.’«j L.; W OAPYT HXx npcuh i) =
JKEHHOCTb Chbipbsi OTHOCST K [ crenenu; npu Hajanuuu 6—10 Bpe-
auteneit — ko 11 crenenu, Gosee 10 Bpemmreneit — k I cre-
HeHH.

B ciyuae o6HapyXeHUsi B JIEKADCTBEHHOM PACTHTENLHOM
chipbe aMOapHbIX BpeiHTe]eHd ero MoABepraiT JIe3HHCEeKIIHH,
loc/je 4Yero NpOCEHBAIOT CKBO3b CHTO C Pa3sMepPOM OTBEpPCTHH
0,5 MM (mpH 3apaKeHHOCTH KJEUlaMH) WM € JHAMETPOM OT-
BepCTHH 3 MM (IIPH 3aPaKE€HHOCTH APYFHMH BDPEeIUTENSIMH).

[Tocne 06paboTKK CbIpbE HCMOMB3YIOT B 3aBHCHMOCTH OT CTe-
nexy 3apaxkeHHocTH. [Ipu | creneHn 3apak€HHOCTH ChIpbe MOXeET
OLITH JONYLIEHO K MeAMIHHCKOMY mnpuMeHeHuto, npu Il crenenn
M B HCK/IIOUUTEbHbIX ciaywasax mpu Il crenend 3apakenHocTH
ChIpbe MOKeT GbITb HCIOJIb30BAHO AJS NepepabOTKH € LEJbIo 110-
JyueHHs] HHIMBHIYya/bHbIX BELIECTB.

TEXHUKA MUKPOCKOMHUYECKOTO
K MUKPOXUMHYECKOIO HCCJIENOBAHHUSA
JJEKAPCTBEHHOI'O PACTUTENAHOTO CbIPbS

Texuuka NMPHUrOTOBJMEHUA MHKDOCKOMHYECKHX IpenaparoB K3
JIEKapCTBEHHOT0 pPAacTHTECJAbHOTO ChIpbsi p33H006pa3H6 K 34aBH-

' Cm. c. 267.
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CHT OT MOP(OJOrHYeCcKOi rPyNNbl HCCIELYEMOTO 06bEKTa, a TAKKE
OT COCTOSIHUA ChIPbS — LE@AbHOTO, APOGJEHOro, Pe3aHOro WM Mo-
polIK0O6pas3Horo.

LBETKOB — YailleykKy M BeHYHK. [IpH HccaepnoBaHMH pesaHoro
Chipbsi ﬁepyl 10 HECKOJIbKY pasJiniHbiX KyCOUYKOB.

[IpocBeT/ieHHe MOXKHO NMPOBOAHTbL ABYMSI CHOCOGAMH.

1. HeckoabkO KYCOYKOB Cbipbsi NOMEILAIOT B KOJAGY WJIH TPO-
6upky, npubaBasiioT 5% pacTBOp e1KOro HaTpa, pa3BelEHHbI
BofoH (i:1), u Kunarat B Teuenne 1—2 MuH. 3aTem colepxuMoe
BblMBalOT B yauwky [letpu (uiam ¢dapdoposyio), KHAKOCTb CJIH-
BAlOT M Chipb€ TIIATEJbHO MPOMBIBAIOT BOAOH. M3 BOABI KyCOUKH
ChbIPbsl BHIHHMAIOT CKaJ/blleJleM HJH JIONAaTOYKOH M MOMELLaloT Ha
npeJMeTHOe CTeKJAO B Kamjlio pacTBOpa XJOpaJrujaparta HJIM IJIH-
LepHHa.

IL. Kycotum KHIATAT B pacTBOPe XJOpajirujpara, pas3BejieH-
Horo BomoH (l:1), B TeueHue 5—10 MHUH (DO IHpOCBETJIEHHS).
IIpocBeTneHHBIH Kycouek cmpbﬂ NIOMELLaloT Ha npenmemoe CTEKJIO
10 pacTBOpa paane
cKaJiblesieM HJH npenaposanbﬂon Wraoi Ha aBe qacm OHY H3

HHUX OCTODOHO mnepepopauusaleT. O6BLeXT HAKDLIBAWOT TOKDOB-
op €peBopa (P! T TOKpO

HbIM CTEKJIOM, CJIerKa MOJOrpeBaloT A0 YJaleHHs INYy3blpbKOB
BO3AYXa H MNOCAC OXdaACHHA pacCMaTpHBanwT JAHCT ¢ obeux
CTOPOH NMOJL MHKPOCKONIOM CHAua/la NpH MajoM, 3aTeM Npi 604J1b-
1iOM YBEJHUCHHH. upn MPpHIrOTOBJIEHHH MHKpONpEnaparoB H3 TOJI-
CTBIX JIHCTbEB HX MpeJBAPHTENbHO pPAa3AaBJIHBAIOT CKaJlbleJeM.

Jns uccaepoBauus crebiell HX OTpe3KH KHOSTAT B 5% pacrt-
BOpDEe eJKOro HaTpa, TULATEJbHO NPOMBIBAIOT BOJAOH, CHHMAIOT
SMHAEPMHC CKaJblleeM HJHM NpenapoBajbHbIMH HIJIAMH H pac-
CMATpPUBAIOT €ro C [OBEPXHOCTH; M3 OCTAJbHbiX TKaHeH T'OTOBAT
npenapar, pasjaBiuMBaf OOGbeKT cKaJjbledeM Ha MpeIMeTHOM
CTEeKJIe B PacTBOpe XJOpaJruapara WM TJIHLEepHHa.

[1Ipy HeO6XOLHMMOCTH MPUrOTOBJIEHHS] MOMEPEUHBLIX CPE30B JIH-
CTbeB M crebJsiefi HX KHMATHAT B pPacTBOPe XJOpaJruapara B Te-
yeHue 10 MHH U LenatoT cpesbl, 3a’KHMasi KYCOYKH JIHCTA B MPOG-
KY WIH cepaueBuHy Gyauubl. ['0TOBble cpe3bl MOMENMIAT B BOAY

jaJnee H(,l'lO.Ilb3leT AJIA HpHFOTOBJ]eHMﬂ MHKPOHpeHdPaTOB, pac-
MaTpHUBasg HX B DPaCTBOpe XJOpajarujapara.

ﬂopomox. Ha NpeaMeTHOe CTeKJO HAHOCAT |—2 kamau pact-
a

(‘1::

AN amROT N ama DRATILITIAA AT LIIIAsmDA LIAATATUARE S TN

Xiopadirdjipata - ¥ HEOOJbLIOE KOJAHUYECTBO n\.L.Ilt:/_Ly\:MUl O

o]

op
nopomka. [Topoiok 6epyT KOHUHKOM MpenapoBajbHOH HIVIBI, CMO-
YeHHOH XJIOpaJrHApaToM, TilaTelbHO PAa3MeliWBalOT, 3aKPbIBAOT
TIOKPOBHBIM CTEKJOM H HAarpepalioT H0 Y/aJeHHs Ny3hPbKOB BO3-
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Ayxa. 3aTeM CTEKJO Cjerka npuaaB/iHBalOT PYUKOH NpenapoBalb-
HOH UMb, BHICTYNHMBHIYK) 1O KPAAM JKHIKOCTh YIAJAAIOT [0J0C-
KOH ¢uIbTpoBanbHOH Oymard. [1oponiKH KOXHMCTBHIX JIHCTbEB MPO-
CBETJISIIOT KHNfAYeHHeM B 5Y;, pacrBope eaKoro Hatpa.

Swaono Anwuwa o

il bi KOXYpbhb ¥ OKOJAOHNJOAHHKA C
X cTH 2— 3 CEeMEeHH MJIM IJI0Aa KHIATAT B IIpO6HpKE
B pacCTBOpE D/(/) €KOr0 HaTpa B TeHCHHE 2—3 MKHH ¥ THLATEJAbHO
npombiBaloT Bofo#. OOGBEKT NOMeIlalwT Ha MNPEeIAMETHOEe CTEKJO,
npenapoBaJjibHbIMH HIVIAMH OTAEJANOT KOXYPY CEMEHH HJIHN TKAHH
OKOJIOIWIOJHHKA H paccMaTpUBAlOT HX B PacTBOPE XJOPairui-
para HJM TJHLEepHHA.

C pe3bl. Jlisi IPpHrOTOBIEHHSI CPE30B CyXHe NJOAbl H ceMeHa
NpeABapHTEIbHO PA3MArYaloT, NOMECTHB UX HA CYTKH BO BJIAXKHYIO
Kamepy (BJIa)KHOH KaMepOH CJy»HT IKCHKATop € BOMOH, B KOTO-
pylo 106aBJeHO HECKOJNbKO Karejb XJ0pogopma) HIH BOASIHbIM
napom B Teuenue 15—30 MHH niau GoJjee B 3aBHCHMOCTH OT TBep-
JIOCTH OOGBbeKTa.

Menkue mioabl M CeMeHa 3anauBaioT B rapaduHoBblil 6J0K
pasmepom 0,5X0,6X 1,5 cm. KonuwkoMm HarpeTod npenapoasb-
HOU UMbl PACILIARASIOT napadud ¥ B 06pA3OBABUIVIOCH SIMKY
6bICTPO MOrpyxawT 00beKT. [loBepxHocTh 06beKTa L0JMKHA ObiTh

cyxol. Cpeanl 0B1exTa [eJalT BMecTe ¢ nannfhuuﬂm, cpesnl

cyxo#. Cpesnt ofbexra jenawor BMmecte ¢ napadunom
BbIGHPAIOT U3 MapaduHa MpenapoBajbHO
KOCTbIO, H TOTOBAT MHKpOHpenapatsi B
Xjopanruipara.

T1opoiliok. ['OTOBAT HECKOJbKO MHKPOIpeilapatos AJfA BbifiB-
JIEHUS] [HACHOCTHUECKHX 3JEMEHTOB KOXXYPbl CEMEHH W OKOJO-
IJIOJIHKKA ¥ COJAEPKHMOr0o 3HA0CIepMa WM 3apojbiliia. Iipenapar
rOTOBAIT TaK K€, KaK ykasaHo B pasjaene «JIucTbsi, TpaBbl, LBET-
KH». B KauecTBe NPOCBETASIOLIEH XKHUAKOCTH HUCIOAb3YIOT PACTBOP
xJiopanruapara uau 509 pactsop eikoro Harpa.

Kpaxwmaua Tlortosar aBa npemapata — B pacTtBope Hoxa
(pactBop Jlioroasi) ¥ B BOje; OT HOAA KpaxMaJbHble 3epHa OKpa-
[IWBAIOTCS B CHHHEH uUBeT. B Bojge ompegeasior ux ¢opmy, cTpoe-
HHe, pa3Mepbl KPAXMaJbHbIX 3€PeH H3MePSIOT OKYJASIDHBIM MHKPO-
METPOM.

Kuprnoe U s3dbupHoe macao. [lna oOHapyKeHHus
')KI/I!)HOT‘O 14 ’%(‘hVnH()l‘ﬂ MAacnaa TOTORYAT nn(\na_na’r R pﬂ(‘TR(\pP (’y—
nauna 111 u O OrDEeRAKT; U JKHUPHOTO SdgupHOI'O macna

OKpaluuBarwTCca B opamxeampoaoabm uBeT.

UIJIOH, CMOUEHHOH KU~

o raunenuua uau
(S

H
nacTROD
pacTBop JUHUEpHHa HIH

Cnusy Jlng ofHanVMEHUS CJAU3IM TIOTO
CJH¥35b. g COHapyXeHHa dCJau3p rore

n
pOIIKa B PACTBOpe YepPHOH TYLIM H TOTYAC PacCMaTPHBAIOT NOA
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MHKPOCKONOM (MaJsioe yBe/jiHYeHHe); C/IH3b 3aMeTHAa B BHe Oec-
UBETHBIX Macc Ha yepHOM (hoHe.

[lpy mcciefoBaHHM CTPOEHHS KJIETOK KOXKYPbl H OKOJOILIOJ-
HHKa B MOPOLIKE H3 IUIOLOB H CEMSH, COAEPKAIUUX KPaxMmas WiH
HE3HAUHMTENbHOE KOJHMYECTBO MKHDHOTO MacJja, npenapaT FOTOBSIT
B pacTBOpe XJopajruapata npH JerkoMm nogorpesanuu. [lpu we-
06XOJMMOCTH MOPOIIOK 06€3XKHPHBAIOT H MPOCBETJISIOT.

LIJIH oﬁesmnpnaauuﬂ nopomox Cblpbf-l 110Meu1a10T B npoéupky

81%

c 3q)Hp0M (1: 3) M nocje HacTauBaHUSA Ka)K}lblPl paa B TeyeHHe
20 MHH pacTBOpHTe/Nb CAHBAIOT. BMecTo cMecH cnmpra ¢ 3¢pupom
AJsi 06E3)KHPUBAHHA MOXKHO HCIIONb30BATh KCHJIOJN HJH 3QHD.

Hasi npocBersennsi 0,5—1 r nopouwka HAacHNAWOT B $apgopo-
BYIO 4Yawky, npubasasiior 5—10 MJ pa3sBeleHHOA a30THOH Kuc-
JIOTHL ¥ KHIIATAT B TeueHHe | MHH, 3aTeM XKHAKOCTb MPOLEXHBAIOT
4€pe3 TKaHb W NOPOUIOK MNPOMBIBAIOT ropsued Bomod. Ocratok
Ha TKaHH coGHpAIOT JIonaToukoH 06paTHO B ¢apdopoBylo yallKy,
obausaior 5—10 ma 5% pacTBopa efKOro HaTpa, KHUNSATAT B Te-
ueHHe | MHH, CHOBA MPOUEXKHBAIOT YEPE3 TY Ke TKaHb H MPOMBI-
BalOT ropﬁqeﬁ Boao#. Ilocse 3TOro mopomok paccMaTpHBAIOT B

Kpaxwmaa [as oGHapyskenust Kpaxmaja JenaloT COCKOG
C cyxo#i KOpbl M paccMaTpwWBalT ero B pacTBope Jhorons. Kpax-
MaJibHble 3€pHA OKpAlUMBAIOTC B CHHHH LBET.

Ny6uabusie BeuecTBa. Hajuune AyGH/bHBIX Be-
IIeCTB YCTAHABJHBAIOT, HAHOCA | Kamllo pacTBopa XKejie30aMMo-
HHEBbIX KBACIIOB HJIM XJOPHJIA OKHCHOrO )keje3a Ha BHYTPEHHIOI0
MOBEPXHOCTb CYXOH KODBbI; MOSIBJASIETCS UYePHO-CHHee HJH YepHO-
SeJIEHOE oxpamusax—me

aHTpaleHa Ol'[pelle.HHIOT Hatocs 1—.2 kanam paCTBopa em(oro
HAaTpa HA BHYTPEHHIOIO NMOBEPXHOCTb KOPbl (KPOBABO-KpacHOe OK-
paluuBaHHe), HJIH NPOBOJAAT MHKPOCYOIMMALUIO ONHCAHHBIM HHXKE
croco6oM.

Pe3anoe chippe. CocKOG KOpbl HJH MeJKHEe KYCOUKH KHMATHAT
B TeueHHe 3—5 MuH B 59 pacTBope eIKOro HaTpa, MPOMbLIBAIOT
BOJOH M TOTOBAT MHKpOMpenapartbi, pa3[aB/inBasi OGBbEKT CKaJlb-
nejieM B pacTBOpe IVIHLEPHHA HJH XJopaJruipara.

OppeBecHeBILHE 3J1€MEHTbl ONPeJeJsoT NO peaklHH, ONHCaH-
HOH JJIl LUEJbHOTO CHIPbS. '

Hasnuuue kpaxmasa, AyOMJbHBIX BeleCTB, MPOM3BOIHbIX aH-

pacTBOpe TJIHLEPHHA MOJ MHKPOCKOIOM.

Kopa

Lleabnoe chipbe. [OTOBAT MonepeuHbie HJIH NPONOJBHbIE CPe3bl
kopol. Kycoukn kopbl pasmepoM 2—3X0,5—1cM KHnaTAT B
Koa6e uau nNpobupke ¢ BOJOH B TeyeHHe 5 MHH. PasMsruenHble
KYCKH BLIDABHHBAIOT CKaJIblleleM Tak, YTOGbl OHH HMEJH CTPOro
nonepeyHoe HAH NPOAOJbHOE ceveHHe. [lesaloT cpe3bl H TOTOBSIT

[Ipy HeO6XOAMMOCTH TOTOBAT Mpenapathl B COOTBETCTBYIOLIMX
PEaKTHBAX [Js BbISIBJEHHS Pa3JIMUHBIX CTPYKTYD HJH BEILECTB.

OnpeBecHeBurHe (ITHTFrHUGOHUHMDPpOBAHHBLE)
3aeMeHTH. K cpesy Ha mnpeaMeTHOM cTekne NpHOaBIAOT
HECKOJ/IbKO Kanesb pactBopa dJopormionnia v | kamao 25%
pacTBopa cepHOH KHCJIOTHL. Uepe3 MHHYTY XKHIKOCTb OTCACHIBAIOT
MOJIOCKOH (HJBTPOBaJbHOH 6GymarH, cpe3 3akjaloualoT B pacTBOp
XJIOPAATHAPATA WM TJHIEPHHA M 3aKPbIBAIOT MOKPOBHLIM CTEKJIOM
(paccmaTpuBaloT 6e3 MOJOrpeBaHHsi); OJpeBeCHEBLIHe MeXaHHue-
CKHE 3JIeMeHTBl OKpalIMBAIOTCH B MaJHHOBO-KPAacHbIi LBeT.

[lins okpacky OfpeBecHEBIUHX 3JEMEHTOB MOXHO HCNOJIb30-
BaTb Takxke pacTBop cadpanuna. Cpesbl nmomewaior B 19 pacr-
Bop cadpanuna B 50% cnupre Ha 30 MHH (B 3aKpHITOM GIOKCE WIH
Ha 4acoOBOM CTeKJe), NPOMbIBAIOT cHavana 50% cnuptom, 3atem
NMOAKHCACHHBIM cnupToM (Ha 100 M crnHpra npu6aBiasiOT 2 Kamiu
KOHLEHTPHPOBAHHOH XJOPHCTOBOAOPOJHONH KHC/IOTH) H 3aKJio-
4aloT Ha NpeIMeTHOM cTekle B rauiepuH. OnpeBecHeBuine 060-
JIOUKH OKpaIUHBAIOTCA B KPacHBIH IIBeT.
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TpaleHa ONMpene/filoT B COCKOGe CYXOH KOpbI.

Mopowok. I'OTOBAT HECKOJbKO MHKpONpenaparoB /s BblfiB-
JIeHUs1 JAHATHOCTHYECKHX 3JIEMEHTOB KOPbl (B pacTBope xJopai-
rujparta) H cojepxkalluxcs B HeH BeLIECTB.

OnpesecHeBmHue (THTHHOGHLHUPOBAHHDE)

sneMeHnTH. Ha npeamerHoe crekio nomemaioT okono 0,1 r
nopowka, npubasisior |—2 kanan pacrBopa (BJOPOIIOLHMHA,
1 kanmio 25% pacreopa cepﬂon KHCJIOTHI U 3aKpPbIBAIOT NOKPOB-
HbIM CTEKJIOM. Ba'reM C OJIHOH CTOPOHBI HAHOCHAT 1—2 kanau paCT-

KOCTb (pnnb'rposanbﬂon 6ymaroi. OllpeBeCHEBLUHE MexaHHUYecKHe
3/MeMeHThl OKPAHIMBAOTCH B MAaJMHOBO-KPACHbIH LBET.

[Tpou3BoAHbBEe aHTpPameHa (peakKUHUst MHKPO-
cy6anumanun). Ha MPeAMETHOE CTeKJO CTaBAT pr6Ky nna-
merpoMm 1,5 cM u BblcoToll 2 cM. BHyTpb cTekJAsHHOA TPYGKH I0O-
MeILAIoT HeGObIIoE KOJHUECTBO HCMLITYEMOro MOPOLIKa (KM CO-
ck06a), CBEPXy HAKPbIBAIOT APYTHM MpPELMETHbIM CTEKJIOM, CTABAT
Ha acGecTOBYI0 CeTKYy, 3aKpelJieHHyil0 B LITaTHBE, M MNOAorpe-
BaioT. [l1aMsi TopesiKH cliellyeT AepkarTb OT MPEIAMETHOr0 CTeK/1a
Ha paccrosiuny 5—7 cM. Ha noepxHocTh crekJja, KOTOpoe ciy-
XKHT JUI YJIaBJHBAHUSA CY6IHMAaTa, MOMELLAIOT KYCOUKH (UabTPO-
BaJibHOR GyMarn W CMayMBalOT Bpems OT BPeMEeHH XOJOAHOH BO-
noii. Uepe3 HEKOTOpOe BpeMsl Ha HHIKHeH CTOpOHE CTeK/a MOsiB-
asietca HaJer. Ilog MHKpockomoM B cy6/jHMaTe BHIHbI TOHKHE
HeJITble MrOJIOUKH, KOTOPble B YJbTPa(HONETOBOM CBeTe (JIIOMHUHE-
CUEHTHBIH MHKPOCKOM) HMEIOT SIPKO€e XKeJTOe HJH OpaHKeBo-Kpac-
Hoe cBeueHHe. B 5% cmMpTOBOM pacTBOpe €AKOro KajH cyGanMart
pacTBOPSIETCS .C KPAcHbIM OKpalHBaHHEM.
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i A M TOA3€MHBIX OpPraHoB TpPOBOASAT

Kophu, kophesuina, KayGHHM, AYKOBHIIbI,
KJ1yOHeayKOBHIIbI

Heabnoe cbipbe. ['0TOBAT nMomepeuble H MPOAOJbHBIE CPE3bI.
HeGonbiune KyckH nopzemubix OPTaHOB NOMEIIAIOT B XONOLHYIO
BOJY M BbUIECPHKHBAIOT OKOJO CYTOK, 3aTeM [OMELLalT B cMecCh
95% ciiupTa u rauuepuna (1:1) Ha 3 cyT. Pasmouennble 06beKThl
BLIDABHHUBAIOT CKaJibNeeM TakK, uToGbl OHH HMEIH CTPOro I0-
nepeuHoe HAM NPOJOJAbHOE cedende. JlenaloT cpe3bl W TrOTOBAT
MHKpOIpenapathl B pacTBope XJopaaruaparta HIM [VIHIEepHHA
H paccMaTpHBAIOT JHATHOCTHYECKHE MPH3HAKKH CHayajga [pH Mma-
JIOM, 3aTeM NpH 6OJIbUIOM YBEJHUEHHH,

C cockoGom CYXHX MOA3€MHBIX OPraHoB HJH ODOPOLIKOM npo-
BOASIT HEOGXOAMMbBIE MHKPOXHMHUECKUE peaKIlHu.

Hasnune ojpeBecHeBLINX 3JE€MEHTOB, KpaxmaJsa, CJAM3H, KHp- ‘
HOTO W 3(PMPHOTO Macaa, TyOMIbHBIX BELIECTB, HPOU3BOAHbBIX AHT- 1
paleHa onpeaesiior, Kak ykasaHo B pasnenax «[liombl v ceme-
na» u «Kopax.

Uuyaun Jlasa o6Hapy:KeHUS HHYJAWHA Ha TpeaMeTHOe '
CTeK/I0 nomeuaior okoso 0,1 r nopowka, 1—2 kanau pacrtsopa
a-HadTona (pesopumHa WAM THMOJMA) H | Kanaw KOHUEHTPHPO-
BAaHHOH CEPHOH KHCIOTLI; MOABJSIETCS KPACHOBATO-(hHOMETOBOE
OKpallHBaHHE (OT pe3opuHHa H THMOJA — OPaHXKEBO-KpacHoe).
O Rajuuuu MHYJAHHAG MOXHO JIEJaTb BBLIBOAbI TOJLKO MPH OTCYT-
CTBHH KpaxmaJsa.

Pesanoe uau npobaenoe cwipbe. Kycoukn noasemusix opra-
HOB KHMATAT B TeueHne 3—5 MuH B 59 pacTBOpe €IKOro HaTpa,
TULATEILHO TPOMbIBAIOT BOAOH M TOTOBAT MHKPONpeNaparsl, pas-
AaBJuBasl KYCOUKH B pAacTBOpe TJIHLUEDHHA WM XJOpaJTHapara.

MHKDOXHMHUECKHE pedKLHH, KaK Yykasauo B pasgene «Kopa».
ITopowok. TOTOBAT HECKOJABKO NpenapaToB MJs1 BLIABJICHHS

JAHMATHOCTHUECKHX 3JEMEHTOB [OA3EMHbIX OPFaHOB (B pacTBOpe

XJIOPAATHAPATA) H CONEPIKAUIHXCH B HUX BEULECTB.

Hanuuue onpesecHeBIIMX 3JeMEHTOB, Kpaxmana, CJIH3H, XKUD-
HOTO W 3(QHPHOro Macja, NYOHJIbHBIX BEUIECTB M IPOH3BOAHBIX
aHTpaueHa onpeaeasioT, Kak YykasaHo B pasaeaax «I[liogwl u
cemena» H «Kopa».

JIOMHWHECHEHTHASE MHKPOCKOMNUA
MeToa JIOMHHECUEHTHONH MHKPOCKOMHH TPHMEHsieTcss (rae 3To

uenecooépa3uo) AJist onpeae/eHuss NOJAJUHHOCTH JIEKAPCTBEHHOro
PACTUTENBHOTO ChIphA. nnpuuynmr-ranu MeToa {RJFeTCH BO3-

HiecT eToAa HBJAHALTCH BO3

MOXHOCTb €ro NMPHMEHeHHS JJIH H3Y4YeHHS CYyXOro PacTHTeJNbHOro
MaTepHana, M3 KOTOPOro TOTOBAT TOJCTBIE CPe3bl HiM Ipena-
paTbl OOPOWIKE, H PacCMaTpPUBAIOT HX B NajalolUEeM CBeTe, MpH
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OCBElIeHHH [pernapaTta CBepxXy, 4Yepe3 OMNaK-HAJIOMHHATOP HJIH
06beKTHB.

JlioMHHeCIleHTHash MHKPOCKOIHS BbINOJIHAETCS C NMOMOLUIBIO JIO-
MHHECHEHTHDIX MHKPOCKONOB HJ/iH OObiiHbiX SHONOTHYECKAX MHKPO-
CKOIOB, CHAGXEHHbIX CMEeIHAJbHBIMH JIOMHHECUEHTHBIMH OCBeTH-
TeJISIMH.

Mpurorosienne MUKponpenapaToB. [ NPHIOTOBJEHHA MHK-
pOMpenapaToB HCMOJNb3YIOT CyXOe JIeKapCTBEHHO€ pPacTHTeJbHOe
chipbe HJIH ero mopoinok. IlpeasapuTtenbHoe pasMauHBaHHe ChIpbsl
HCKJIIO4YaeTcsl, TaK KaK 3TO NMPHBOJAHT K BbIMBIBAHHIO BELLECTB H3
KJIETOK; JONYCKaeTcsl JHIIb HENPOAOJKHTEeNbHOE Pa3MsiryeHHe BO
BJIaXXKHOH Kamepe.

Jluctbda ToToBsiT 06bIYHO MpenapaTsl U3 NMOPOLIKA JHCTHEB,
KOTOpble paccMaTpHBalOT Ge3 BKouamoulell xuakocTH. HauGonee
ApKasi JIOMHHECUCHUHSI XapaKTepHa L OJApeBeCHEBLUHX 3JIeMeH-
TOB— COCYJOB XHJKH, MeXaHHUYeCKHX BOJIOKOH, a Takxke s
KYTHKYJb H KYTHHH3HDOBAHHBIX O06GOJOYEK pAa3JH4YHBIX 3SnHIEp-
MasibHBIX 006pa3oBaHuil (BOJOCKOB, XKeJqe3ok H Ap.). B snuaep-
MaJIbHBIX KJETKax 4acTo cojaepartcst (hJaBOHOHAHI, 06ycCJ/IOoBAH-
BaloLl{e KOPHYHEBYIO, XKEJTYIO HJH 3€JeHOBATO-XKEJNTYI JIOMHU-
HecueHuuio. Kaetkn Mesodmuna coaepxkaT pasjiHuHbie BKJIOYe-
HHSL — JKeJThble, rojiyOble, 3e/]eHOBATO-XKeJTble, KOPHYHeBble —
B 3aBHCHMOCTH OT HX XHMHYECKOro cocTaBa. XJA0pO(dHIL B BbICY-
LIEHHOM PACTHTEJbHOM MaTepuale He MomuHHecuupyer. Kpucran-
bl OKcalaTa KajablHsl TakXke He 06JafaioT JIOMHHEeCUeHHHeH.

[Ip# Heo6XOAHMOCTH MNpPHTOTOBJEHHS cpe3a JIHCT MpedBapH-
TeNbHO Pa3MArdaloT BO BJIAXKHOH KaMepe H ¢ MOMOILBIO GPHUTBH
IeNaioT TOJACTHIl cpe3 (2—3 MM), KOTOpbIH 3aKpemisiioT Ha
npenmemom CTekJe IJAacTHIHHOM. DoJiee TOHKHE cpe3bl HoMe-

CTEKJ/IOM.

KayeoTBE BKIICHAICHICH K U GATIATIAVINT ROV TOOUA.

B Kay4eCTBC BKIMOYAIOLICH XKHAKOCTH HCNOAB3YIOT BOAY, MViHLLC-
puH, 5% pacTBOp NOJHBHHHJOBOrO CHHpPTa, HedJIIOOpeclHpyio-
ujee Ba3€JIHHOBOE MAcCJo. BKJ]IO'—lalO[].laFI AKHAKOCTb HE€ JOJI2KHa
pacTBOpATb COAepXKallHecss B I[penapare JIOMHHECLHDYIOIiMe
BEILLECTBA.

Tpasw. [Ipy aHanu3e TpaB TOTOBAT MHKpoOpenaparst
JuctbeB. [IpH HEOGXOIAHMOCTH NPHUTOTOBJIEHHS npernapara cre6as
€ro pasMsir4aioT BO BJAaXKHOH Kamepe H roToBsiT cpesbl. ToJscToe
cpe3bl (2—3 MM) 3aKpemjsdioT Ha MpPeJMETHOM CTeKJe ¢ MOMOLIbIO
NJaCTHIHHA H paccMaTpHBAIOT 6e3 BK.IOYaloLleHd KHAKOCTH, TOH-
KHe — MOMEILAIOT B NOAXOASILIYI0 XHAKOCTh M HAKPHIBAIOT I0-
KpOBHBIM cTekjoM. HauGojsee spKylo JIOMHHECUEHIUHIO HMEIOT
oJlpeBeCHEBILIHE 3/1eMEHThi IPOBOJSAILIMX NYUKOB — COCYJbl H MeXxa-

HUMUECKHE BOJIOKHA, CKJIePeHXHMHBIE KJETKH, BeTpeuamuuecd B
Kope H cepAleBHHe cTebasi. B kieTkax snuaepMHca H KOpPbI
4acTo BCTpeyaloTcsl (PJIABOHOHIBI, Y HEKOTODbIX BH/OB Chipbsl B

KJeTKax OG6KJalKH, BOKPYT MPOBOASILHX MNYYKOB COJAEpPXAaTcs
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aJKaJOHAbl, KOTOpble 06JafaloT pa3sHooGpa3HbiM CBeueHHeM: CH-
HHUM, TOJYObIM, 3€JieHbIM, 3€JE€HOBATO-KENThIM, 30J0THCTO-XKEeN -
ThIM, OpP@HXeBO-KPAaCHbIM B 3aBHCHMOCTH OT COCTaRa.

LiBerku Yawe roroBaT mnpenapaTbl H3 MOPOIIKA HBETKOB
HJIH OTH€JbHBIX YacTel LBeTKa (COLBeTHS), KOTOpble paccMaTpH-
BaloT o6bIUHO 6e3 BKJOUAIOLIeH XKHAKOCTH. B uBerkax uacro co-
aepxatcs (HJaBOHOM/AbI, KADOTHHOHABI H APYrHe BeliecTBa, o6aa-
nawoine moopecueruded. OTUeTNIHBO BHAHBI NblLIbIEBBIE 3€pHA,
HMeIollHe KeJTOoe, 3e]eHOBATO-XKeNToe HWJIH ronyboBatoe cBe-
YeHHe.

[In0oab. TOTOBAT OGBIYHO MOMepeyHble CPe3bl MIOAA MOCHe
NpeaBapHTEIbHOIO pa3MArueHusi BO BJAXKHOH Kamepe W paccmar-
PHUBAIOT BO BKJIOUAWOIIEH MKHAKOCTH HAH 6e3 Hee B 3aBHCHMOCTH
OT TOJMLHHb cpe3a. [lasi nJoJOB XapaKTepHa JIOMHHECUEHIHs!
TKaHell OKOJNOMJIONHKKA (3K30KAPIHS, MEXaHUUYECKUX KJIETOK Me30-
KapnHs, NpPoBOASIHX NyukoB). OTYETIHBO BHIHBI CEKpeTOpHble
KaHaJsbl — SIDKO CBETHTCSl HX CO/EPIKHUMOE; KJIETKH BLICTHJIAIOUIEr0
€10 OGbIYHO HMEIOT JKEJTOBATO-KOPHYHEBYIO JIIQMHHECUEHIHIO.
B conepXHMOM KaHasnoB HepeAKO BHAHBI SIPKO JIOMHHECUHPYIO-
[IIH€ KPUCTaJJIHUeCKHE BKJIIOUEHHS, Yallle BCeTO XKeJTOTO HJH XKeJl-
TO-3€JIEHOTO I(BeTa.

Cemena. ['oroBsiTt 0OGBIUHO TOTIEpeyYHble CPe3bl CEMEHH MOCe
peBAPUTEIbHOTO pa3MAryeHHs BO BJAXKHOH KaMepe H paccMart-
PHBAIOT WX BO BKJIOUAKUIEH MXHIKOCTH HAH 6e3 Hee B 3aBUCHMO-
CTH OT TOJILMHB cpe3a. O6pauialoT BHUMaHHe Ha Xapaxrep JO-
MHMHECLEeHLHH CeMEeHHOH KOXYpbl, B KOTOPOH OTUYETJHMBO BhIje-
JSIOTCS CKIepeHXHMHble ciod. KneTkH snuaepmuca, comepikaiiue
C/H3b, OOBIYHO HMEIOT CHHe-ro1y6oe CBedeHHe. DHAOCTEePM M TKa-
HH 3apojbllla, 60raTble XKUPHBIM MAcCJ/OM, XapaKTepU3YIOTCH rogy-
6O JIIOMHHeCLeHIHeH. .

Ko pa. Kopy npeaBapuresbHO pasMsirdaloT BO BJIAXHOH Ka-
Mepe, rOTOBSIT TOJCTbIE [10NepeuHble cpesbl (10 3—5 MM), KOTOpbie
3aKpensiioT Ha TPEeAMETHOM CTeK/e TVIaCTHJIHHOM, M pacCcMaTpH-
BaloT 6e3 BKJIOUAOILeH KHUJIKOCTH, TOHKHE cpe3bl 3aK/JI0YamT B
JKHIKOCTb. [l HEKOTOpBIX BHAOB CBIpbSl XapakTepHa JIIOMHHeC-
LeHLHUs1 1POGKOBOro CJ0sl KOpbi: 060JOYKH KJETOK MpOGKH cBe-
THATCS HHTEHCHBHO-CHHHM, HX COMEPKHUMOE — TEeMHO-KPACHBIM (aH-
Touuanbl). fIpkoe H pasHooGpa3Hoe CBeueHHe HMeEIOT MexaHWue-
CKHe 3JIeMeHTHl (JyOsiHble BOJOKHA H KaMEHUCTble KJETKH): roJy-
6oe, 3eneHoBaTo-rojy6oe, xesToBarto-3esenoe. JIlomMHHecleHUHA
[IapeHXHUMbl KOpbI 3aBHCHT OT XHMHYECKOrO cocTaBa. AHTpaleH-
NPOU3BOJHBIE OOYCJOBJIHBAIOT SIPKOE OPaHXKeBOe HJIM OI'HEHHO-
opaHxeBoe cBeuenue. JlyGnibHble BellecTBa 061aaal0T CBOHCTBOM
«TYUIMTbY JIOMHHECUEHUHIO, MO3TOMY TKaHM, conepxkanide ay-
GHJIbHBIE BEILeCTBA, TEMHO-KOPHUHEBOTO, TMOYTH YEpPHOro, IBeTa.

[lpenapar, mpurotoBJieHHBIH H3 MOPOLIKA KOPbI WJIH COCKOOa,
paccMartpuBaloT 6e3 BrJuUalolled xuakoctH. B Hem Haubosee
SIDKO BHAHBl MeXaHHYECKHE 3JeMEHTHI.
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Kopuuy, KOpHeBHHLA, JYKOBHIH, KJaybHH,
KJAy6GHeayKOBHUB. [oTOBAT nonepeudbie cpe3bl, PACHHJIBL,

. penaparTbl NOPOLIKa WJIH cocko6a. Cpe3bl TOTOBSIT H3 MarepHaJa,

NpeaBapPUTENbHO Pa3MATYeHHOTO BO BJIAXKHOH Kamepe, Pacluiibl
(M3 TOJCTHIX KOpHEeH M KOpHEBHI) — H3 CYXOro MmarepHana c
MOMOLIbIO TOHKOH MUl HIH ¢pessl. C NOMOilbI0 GPUTBHL C 10-
BEPXHOCTH paciuja CHHMAlOT TOHKHMH CJIOH s YAa/leHUsi clos
KJETOK, MOKPHITHIX Oblablo. TosicTele cpe3bl H pacnuabl (10 3—
5 MM) 3aKpemnJsioT Ha NPEAMETHOM CTeKJe IUIaCTHIHHOM W pac-
cMaTpUBAIOT Ge3 Bkoualouied xuikoctH. C/oH NPOGKH y MOA-
3eMHBIX OPFraHOB OGBIYHO TYCKJbIH, MOYTH YepHbIH. SIpKO JIOMH-
HECUHPYIOT ApeBecHHa (y KOpHeH W KODHeBHLL) M NPOBOAsiLIHE
NyYKH, a TAKKE CKAEDEeHXMMHbie 3jeMeHTh. MX cBeuenne oueHb
pasHoo6pa3Ho: OT 6ypOBATO-3€/JEHOr0, XKeJNTO-3eJIeHOro 10 CBeT-
JI0-TOJY60r0 H HHTEHCHBHO-CHHETrO B 3aBHCHMOCTH OT BHAA ChIPbSI.
Eme 6osee pasHoo6pasHa JIOMHHECUEHIHs! NapeHXUMbl TKaHeHd K
pasJiMuHbIX CEKPEeTOPHbIX OGpPa30BaHHH (BMECTHJHIL, KaHAJOB,
X0/J0B, MJIEUHHKOB, Pas3JHUHBIX HIUOGJACTOB), UTO ONpeje/siercs:
MX XMMHYECKHM cOCTaBOM. B cekperTopHbix 06pa3OBaHHSIX BCTpe-
JyaloTCsl KPHUCTAMJIHYECKHE BKJIOYEHHS KyMapHHOB, aJjIKajOHIOB,
(h1aBOHOK0B, 06/1a/1aI0LIHe SPKOM JIIOMHHeCLEeHIHeHd.

B mnpenmaparax MOpoIIKa BHAHH OTA€/bHBIE COCYIbl, I'PYNNbl
MeXaHHYeCKHX BOJIOKOH, KaMEHHMCTble KJ/eTKH, OTAeJbHble cekpe-
TOpHble 06DAa30BAHHSl WJIH HX OODBIBKH, SIPKO JIIOMHHECLHpYIOULHEe
KJIETKH MapeHXHMbl, COJeprKalllie Te W/IH HHble BeIlecTBa.

[IpenapaThbl B JiOMHHECUEHTHOM MHKDOCKOINE paccMaTpHBaioT B
yAbTpadUONETOBOM CBETE, Habulofast NepBHUHYIO (COOCTBEHHYIO)
JIIOMHHECUEHLUHIO.

ONMPENEJEHHUE BJAXHOCTH JIEKAPCTBEHHOTO
PACTHTEJIbHOI'O CbiPbfl

[ox BJAaXKHOCTBIO CHIPbS MOHHMMAIOT MOTEPI B Macce 3a cuer
FHTPOCKOTIHUECKOH BJIAFH U JIETYUHX BellecTB, KOTODPYIO Omnpese-
JISTIOT B Cbipbe NPH BbICYUIMBAHHK AC MOCTOSIHHOH MaccChl.

AnajuTtuueckyio npoGy Chipbsi H3MesbyaioT A0 pasMepa 4acTHil
okos10 10 MM, mepeMelinBaT 1 GepyT ABe HaBecKH Maccol 3—35 T,
B3Bellennbie ¢ norpewHocthio 0,01 r. Kaxkaywo HaBecky nome-
AT B HPEeIBapHTENbHO BbICYLIEHHYIO M B3BELIEHHYIO BMeCTe C
KPHILIKOA OIOKCY U cTaBAT B Harpernili 4o 100—165°C cyuinib-
Hblf Kad. Bpems BbICYLIMBAHMA OTCUMTBLIBAIOT C TOTO MOMEHTa,
KOr[d TeMnepaTtypa B CYLIMIbHOM [iKagy BHOBL JOCTHrHeT 100—
105°C. TlepBoe B3BelIHBAHHE JHCTbEB, TPAB H I{BETKOB NPOBOAAT
yepe3 2 u, KOpHEH, KOPHEBHIN, KOpbi, MJIOIOB, CEMSIH H APYIHX
BHJOB CbIpbsi — 4epe3 3 u.

BbicyinuBanie [POBOAST IO MOCTOSIHHON macchl. [TocTostHHas
Macca CYHTAeTCsi JOCTHTHYTOH, ecau pa3HHUa MeXiy ABYMs MO-
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JIEHHS] COJepKAHHS 30Jibl ¥ AEHCTBYIOUIHX BELIECTB BhlIIEOMNHCAH-

CJIeLYIOIUMMH B3BelnBaHUSIMH Tnocje 30 MHH BbICYIUHBAHHSA H
30 MHH oxslaxKaeHHs1 B 3Kcukarope He mpesbimaer 0,01 r.
Onpesenenne nNoTepH B Macce NPH BbICYLIHBAHHH LISl Epecye-
Ta KOJHMYECTBA AEHCTBYIOLIMX BELIECTB H 30Jjbi Ha - a6COJNIOTHO
CyXoe chipbé NpPOBOAAT B HaBecKax 1—2 r (TouHas HaBecka),
B3SITHIX H3 aHAJMTHYECKOH NMpoG6bl, MpeJHa3HayeHHOH IJis1 onpese-

HbiM METO/IOM, HO IIpH PasHHIle MeXJy B3BelIHBaHHSIMH, He [pe-
Beiwampomei 0,0005 r.
BaaxkHocTb chipbsi (X) B NPOLEHTAX BHIYHCIAAIOT 10 Gopmylie:

X = (m — m|)-100,
m

rae m — macca Cbipbsl 10 BbICYLIHBAHHA B rpamMmax; m; — macca

ChIPbSl NIOCJIe BHICYLIHBAHHSl B rpamMmax. /

3a oKOHYaTeJbHbiH pPe3yJabTaT ONpeje/eHHs] PUHUMAIOT Cpeil-

Hee apHQJMeTH'-IECKOQ JABYX NapanjejbHbiX onpeneneﬂuﬁ, BbIYHC-

JIeHHBbIX 10 OecSITbIX AoJeH [mpoueHTa. lIonycxaemoe pacxoxiacHue

rne V — o6bem pactBopa nepmanranarta kagaus (0,02° Moab/a),
¥3pacXOJOBAaHHOTO HA THTPOBAHHE M3BICUEHHSA, B MHILIHIHTPAX,
Vi — o6bem pactBopa rnepmanranara kaaus (0,02 wmoab/a),
M3pacXOJ0BAHHOTO Ha THTPOBAHHE B KOHTPOJLHOM OINBITE, B MHJ-
guautpax; 0,004157 — konuuecTBO AYGH/bHBIX BEILECTB, COOTBET-
cTBylolitee 1 ma pactBopa nepmanranata kKasus (0,02 mosb/a)
; ;
max; W — notepsi B Macce npH BbICYLIHBAHHH Cbipbsi B ITIPOLEH-
tax; 250 — o6unit 06beM H3BJeUeHHS B MHJINMAMTpax; 25-—
00b€M HU3BJICUEHHS, B3ATOTO AJsl THTPOBAHHS, B MWIIHJIUTPAX.

OLEA AETHEREA
MACJIA 20H1PHBIE

SdupHble Macaa NPeAcTaBaAlOT co00H cMecH IYUIMCTBIX Be-
[1€CTB, OTHOCSALIHUXCH K Pa3J/IMUHBIM KJaccaMm OPraHHYeCcKuX COejHu-

MEKAy pe3yJbTaTtaMi IByX NapaJliebHbIX ONPENeJIEHAN He A0JK-
HO mpeBbllaTh 0,5%.

ONPENEJEHHE COAEP)XAHHUA AYBHJbHbIX
BEILECTB B JIEKAPCTBEHHOM PACTHUTEJIbHOM
CbIPbE

Okosio 2 T (TOYHasi HABeCKAa) M3MEJbYEHHOrO ChIPbsl, MPOCEsH-

HeHUH, NPEeHMYUIECTBEHHO K TEePNeHOHAaM, Pexe apOMaTHYeCKHM
WM aJinpaTHUECKHM COeJHHEHHSIM.

Dcdupuble Macia NOAYUaT OOBIUHO M3 PACTHTENBHOTO ChIPbS
nyTeM QUCTHJJISILHH C BOAOH WJIM BOASIHBIM [AapoM, a Takxke
3KCTpaKUUeH OpraHHYeCKHMMHM DPacTBOPUTENAMH, NMPECCOBAHHEM H
NPYTHMH crocofaMmu.

Onuncanne. BecuBeTHLIE HIH OKpalleHHble MPO3pauHble XKH1KO-
CTH, Yalle XKeJTOBaTOro LBeTa, €O creuHpUUeCKHM 3anaxoMm H
BkycoM. Kak npasuso, s¢upHble macaa Jerde BOJBI. ’

[lopg BausiHHEM BO3AyXa M cBeTa MHorHe 3(QHpHble Macaa,

HOrO CKBO3b CHTO C AHAMETPOM OTBEePCTHH 3 MM, MNOMeEIlaloT B
KOHHUYECKYI0 KoJ6y BMecTHMocTblo 500 M, sanuBaior 250 Ma
HAarpeTod 10 KHNEHHsS BOAB H KHMATAT C OGPATHBLIM XOJOIHJb-
HHKOM Ha JIEKTPHYECKOH IUIHTKE C 3aKpBITOH CIHPAJbIO B TEYEHHE
30 MMH NpH MepHOAHYECKOM nepeMelnHBaHuM. JKHIAKOCTh OXJaX-
Jai0T 10 KOMHAaTHOH TeMnepaTypbl H NPOLEXHUBAIOT 0KOJIO 100 ma
B KOHHYECKYIO K06y BMecTHMOCTbIO 200—250 Ma1 yepe3 Bary Tak,
4TOOB! UACTHLbI ChiPbSi HE NONaJH B K0JGy. 3aTreM OTGHPAIOT NH- :
MeTKOH 25 MJ [OJYYEHHOrO H3BJEYEHH B APYIYI0 KOHHYECKYIO
KOJ6y BMecTHMOCTbIO 750 Mul, npuGasiasior 500 mMa Boabl, 25 ma
pacTBopa HHAMTOCYJb(OKHCIOTH W THTPYIOT MPH HOCTOSIHHOM
nepeMeUINBaHHK pacTBOpoM nepmanranata kanausi (0,02 mousb/J)
JI0 30JI0THCTO-KENTOr0 OKpallUBaHUS. ‘

[TapannensHo npoBOASIT KOHTPOJBHBIH OMBIT.

I ma pacrsopa mnepmanranara kKaaus (0,02 moab/a) coot-
BercTBYeT 0,004157 r nyGHIBHBIX BElIeCTB B mepecyeTe Ha TaHMH.

Conep:xanue N1yOHJbHBIX BeLieCTB (X)B NMPOLEHTAX B llepecde-
Te Ha aGCOMIOTHOE CyXOe Chipbe BBIUHCJSIIOT N0 hopMyJe:

X — (V.= V1)-0,004157-250-100- 100
- m~25-(100— W) ’
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TTOCTENTERHO OKACJSISICh,  H3MEHTIOT 3dMdX W HBeT (TeMHeloT).
HexoTopble adupHble Macsa NpH XpaHeHHH 3arycreBaloT.

PacrBopumoctb. MaJjio pacTBOpHMbl, O4eHb MaJO PACTBOPUMbI
WK TIPAKTHYECKH HEPACTBOPHUMBI B BOJE; JIEIKO PACTBOPHMbL HJIN
pacTBOPHMBI B CHpTe, 3dupe M APYTHX OPraHHUeCKHX pacTBOpPH-
TeJsAX.

B cnupre pasjiMyHOH KOHIeHTpauuu (yKa3aHHOH B COOTBET-
CTBYWOLLEH HOPMAaTHBHO-TEXHHYECKOH MOKYMEHTAIMH) pPacTBOPH-
MOCTb ONPENeAsiioT CJAEAYIOLIHM 06pa3oM: B MEPHbIH HHAHHID
BMecTHMOCTbIO 10 MJ HanuBawT | Mg Macsa ¥ MOCTENEHHO TNpH-
JNUB21I0T M3 OOpeTKH npH TigartejbHom B36aaTeiBanuu no 0,1 ma
cnuprta onpeneneHnoli  kouuentpauun npuw 20°C g0 mosHOTO
pacTBOpeHHUs] Macaa.

MopauuHOCTb. LIBeT ¥ Npo3pavyHOCTb ONpeAeNsiioT, MNOMECTHB
10 Ma macia B UMJAMHAD H3 NPO3pAauyHOro GeCcUBETHOro CTekaa
avamerpoM 2 -3 cM, HabJiOAas B npoxoAsiliieM cBeTe. 3anax
onpenejasior. Hanocst okoso 0.1 ma (2 Kanau) macaa Ha M[0JOCKY
¢GuabTpoBasbHON Gymarn AAHHOH 12 cM M IUMPHHOH 5 CM Tak,
4yTo6bl Mac/J0 He cMauuMBaJo Kpas GyMarH, H CPaBHHBAIOT 3amax
HCIIBITYEMOTO oOpa3ua uepe3 Kaxkible 15 MHH,C 3aMaXOM KOHT-
pOJIBHOTO 06pa3la, HAHECEHHOTO TakKKM Xe 06pa3oM Ha (PUALTPO-
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BaJibHyl0 Oymary. B Teuenue | u 3amax poskeH GbiThb OJHHAKOB C
3anaxoM KOHTPoJabHOro o6pasua. Bkyc onpenensiior, npukaaabi-
Basi K SI3bIKY MOJIOCKY (HJIbTPOBA/bHOH GymMard ¢ HaHeCeHHOH Ha
Hee Kamiedl Mac/ia, HIH CMelwHBaoT | kanno sdbupHOro macaa ¢
1 r caxapHO¥H NyApbl U MPOGYIOT Ha SI3LIK.

locroponnne npumecn. Cnu p . 2—3 Kaniu 3¢hHPHOrO Mac-
Jla HaHOCAT Ha BOAY, HAJHUTYIO Ha 4acOBOE CTEKJO, H HabJI0AaloT
Ha 4ePHOM (OHE; He NOJKHO GbITh 3aMETHOrO NMOMYTHEHHsI BOKPYT
Macna. 1 M Macna HanuBaloT B NPOGHPKY, 3aKPBLIBAIOT €€ phIX-
JILIM KOMOYKOM BaThbi, B CepelMHYy KOTOPOTrO MOMELIEeH KPHCTaJJIHK
(yKcHHA, M TOAOTPeBAIOT A0 KMUIIEHHS; HE AOJXKHO GBbITb (uoJe-
TOBO-PO30BOr0 OKpAIMBaHHs BATHI.

Kupubie » MEHepanbHb® MacJaa. | MmasdupHOro
mMacja B30anThiBAlOT B NMpoGHPKe ¢ 10 MJI CNMpTa; He JOJKHO
Ha6J01aTbcsl NOMYTHEHHS M Kale/b XHPHOTO MacJa.

Bonaa. Conepxkanne BOAbl ONpeaessioT METOAOM IHCTHIIS-
uun'.

Yucnoswe nokaszatenn. TeMnepaTtypy 3aTBepiaesa-
HH Sl ONPEleNsiioT Mo H3JI0XKEHHOH Bbille METORMKe®, MpH 3ToM
BBICOTA C€J10f1 Macsaa A0JKHA ObiTh HE MeHee 5 cm.

I[TnoTHOCTH oOnpeneasiioT ¢ NOMOLUbIO THKHOMETpPa®.

Yron Bpaumenus MIOCKOCTH MOJSPH3ALHH ONPEAESIOT
B noasgpumerpe’.

[lokasaTeab NpelOMJEHHST ONPENENAOT pedpakTOMeT-
pom®. \

KncanotThHoe uyucao onpegessior B HaBecke 1,5—2 r
MacJaa, B3saTod ¢ norpewHocTbio 40,01 r 4 pacTBOpeHHo# B 5 Ma
HeATpanu30BaHHOro cnupTa’.

DQ¢dupHoe uHCJ0, 0603HAUAWLIEe KOJHYECTBO MHJLIH-
rPaMMOB €IKOro KaJjli, Moulefillee Ha OMbIEHHE CJAOXKHBIX 3()HPOB,

S

rie V — o6bem CMPTOBOrO pacTBopa eakoro Kaau (0,5 Moab/a),
H3paCcXOJOBAHHOTO Ha OMblIeHHE 3GHPOB, B MHJIHIHTPAX; M —
HaBecka Macaa B rpammax; 28,05 — KOJMYeCTBO MHJUIMFPAMMOB
€JIKOr0 KdJM, COAepXHaluuXxcsl B 1 MJ CIUPTOBOrO pacTBopa eiKoro
kaap (0,5 Mosb/J1).

D¢upHOe YHCAO HCMONb3YIOT A/ BbIUHCJAEHHS COJA€ep X a-
HAS CJAOXHBX 50HPOB HJH CBSA3aHHBIX CIHP-
ToB B npouentax (X) no dopmyne:

X-M-100 _ X-M

X =T To00 = o1

rae X — s¢upHoe uucao; M — mosekysnsipias macca 3Qupa HiH
cnupra; 56,1 — MoJseky/nsipHas macca eAKOro Kaju.

O¢pupHoe YHCAO nocae aUETHAHNPOBAHHUS
0603HauaeT KOJHYECTBO MUJVIMIPAMMOB €LKOTO KaJjH, Heob6xoau-
MOe [Jisi OMBLIEHHS] CYMMbl CJOXHBIX 3(HUPOB, COAEPKALIHXCSH
nepBoHavanpHo B 1 r macna u 0o6pa3oBaBUIMXCS MPH AUETHJIHPO-
BaHUH.

Oripesiesienne NPoBORAT caelylomuM obpasom: 10 r macna
NMOMeU(aloT B CMeUHaJbHYIO KOJOGY AJs aleTHIHPOBAHHsS C INpH-
WAMGOBAHHBIM BO3LYLIHBIM XOJOAH/JbHHKOM, MpHiaHBaioT 10 ma
YKCYCHOTO aHruJpuaa ¥ npu6GaBiasioT okosao 2 r 6e3BOAHOTO alle-
tata zatpus. CMecs RumsTarT Ha necuauofl 6ane B TeueHue 2 u,
[Nocae oxnaxaeHuss npubasasior 20 Ma BOAbI M HarpeBalT Ha
BOASHOH 6aHe NpH YacTOM B36a/ITHIBAHHH B TeueHHe 15 MHH.
3aTeM cMecb MEPEHOCAT B AEJIHUTENbHYIO BOPOHKY BMECTHMOCTbIO
100 M1 # oraeasiioT cjaolf macia. Maciao 4—5 pas npombiBalT
npu B36anTbiBaHHH 50 MJ HACHILLEHHOrO PacTBOpa XJOpHJA HAT-
pust (10 HeHTpaJbHON peakUHH NMPOMBIBHBIX BOJA) (MHAHMKATOP —
METHJIOBbIH OpaHXKeBbldl), 3aTeM MacJo ABaX/bl IPOMBIBAIOT MOP-

cojepxaiuuxca B 1 r apupHOro macsa, onpejensiioT B pacTBope,
NOJYYEHHOM [I0C/]€ Onpele/leHHs] KHCAOTHOro uyucaa. K stomy
pactBopy npubasasiior 20 Ma COHPTOBOTO PAacTBOpA €AKOrO Kalu
(0,5 moab/n) u HarpeBaloT Ha BOASIHOM GaHE B Kosi0e ¢ BO3Ayil-
HBIM XOJNIOAHJIbHMKOM (auamerp Tpy6ku | cm, aauna 100 cm)
B TeueHde | U, cyMTas ¢ MOMEHTA 3aKUNaHHA. 3aTeM pacTBOp
pas6asasiior 100 ma BoAbl H H3GLITOK €IKOr0 KajlH OTTHTPOBbI-
BalOT pactBopoM cepkoit Kucaorbl (0,25 Mosb/n1) (MHAMKaTop —
denondranenn).
S¢dupHoe uncao (X) BbHUKCISIOT MO (opMmyae:

v _ 2805.V
= -,
' Cwm. c. 176.
2 Cm. c. 20.
3 Cm. c. 24.
* Cm. c. 30.
5 Cm. c. 29.
& Cm. c. 191
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UHAMM BOAB mo 20 MJ IJs yAajN€eHHsl CJIef0B XJOpHAZ HaTpHS,
06€3BOXHBAIOT GE3BOAHBIM Cy/abpatoM HaTpus (okono 3 r) H
GUABTPYIOT.

1—2 r nonyyenHoro Macaa (c tounocrsio o 0,001 r) B3pemn-
BAIOT, B KOHMUECKOH KOJIGE, pAacTBOPSIOT B 5 MJI CIIHPTA, HEATpaJH-

‘3yI0T CIHPTOBHIM PacTBOpoM eakoro kKamu (0,5 Moab/a) (uHmw-

Katop — ¢eHonPTaNeHH) H ONPeAeIsAOT 3HUPHOE YHCIO, KaK OfH-
CaHo BHILIIE.

D¢upHoe YuCIO [OCTEe aUeTHAHPOBAHHA (X2) BBIYHCISAIOT MO
¢opmyae:
28,05V,

Yo —
Ao = R

my
rze V, — o6beM pactBopa enkoro kKaiau (0,5 Moab/a), H3pacxo-
AOBAHHOTO Ha OMbLIEHHE 3(QHPOB MOC/e aUeTHIHPOBAHHSA, B MHJ-
JMAHTpAxX; m; — HaBecka B rpammax; 28,05 — KONHYECTBO MHJ-
JTPaMMOB eRKOTG KaJH, cojepxalluxcsi B 1 Ma choHpTOBOrO
pacteopa eaxoro Kaau (0,5 moan/u).
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CoaepXaHue CBOGOLHBIX CnUpTOB (X;3)

B I1Ipo-
UEHTAaX BBIYUCIAIT no dopmy.e:
X (Yo — X)-M-100 . (X2 — XM
- 7 ’
cc v tonn, T (Xo —X). 427 561 — 042K, — X)
JU,1 * 1UUU 1 5 o J

rie X — s¢upHoe umucno; X, — apupHoe yucso nocie aUeTHIHPO-
BaHHs; M — Monekyasipuas macca cnupra; 56,1 — mosekyaspuas

] (X; — X)-42
Macca eIKoro KaJi, [liﬁ56 1600 | — nonpaska ua yseaunue-
HHE Macchl 3QHPHOTO Mac/a 3a CUET NPHCOEIHHeHHS] aUeTHJIbHOTO
OCTaTKa ¢ MOJIeKYJIADHOH Maccoii 42.

O6wee conepxanne CINHUDPTOB BbIpaXKaercsi cyM-
MOH CBSI3aHHBIX H CBOGOXHBIX CIHPTOR,

Conepxanue ¢penonos ONpeAeNsAoT CACAYIOWUM 06-
PasoM: B KacCHeBY KO0y BMecTHMOCTBIO 200—250 mua ¢ mieli-
KOH, rpaflyupoBanHoi Ha 10 M (c ToyHoCcTBIO 10 0,1 Ma), BHOCST
MHIETKOR 5 MJ1 HCnbITyeMoro macaa u 150 ma 5% pacteopa enxo-
ro HaTpa H B36aJTLIBAIOT B TeueHHe |5 MuH. OrcrosiBieecst

‘ Ky KOJIOH npuGaB/ieHnem
Takoro ke pacrBopa eakoro Hatpa. Yepes | u oTcumrbiaior

KOJIH4ECTBO HE POpearipoBaBIUErO MacJa.

Conepxanne denonon (X4) B mpouentax BHUHCAAIOT O op-
myJe:

X, = JM;M — (5 — V3)-20,
rie 5 — o6beM MCRbITYeMOro macsa B MHJIHAHTPAX; Vo — KoaHu-

HECTBO Macja, He npopearHpoBaBiuero ¢ 5% PacTBOPOM eaKoro
HAaTpa, B MHJVIMJIHTPAX.

Temnepatypa macna npu BHecenun s
IOJIKHA ObITb ONHHAKOBOI,

Ynakoeka. d¢pupusie macia YMaKOBLIBAIOT B TAPy CTEKJASHHYIO
H MeTalin4yeckyio. OcoGeHHOCTH yNAKOBKH OTHeNbHbIX 3upHBIX

Macenl yKasaHbl B COOTBETCTBYyloOLLe(l HOPMATHBHO-TeXHHYECKOH
JOKYMEHTAaLHH.

Xpanenne. B npoxnaiHoM, 3auiuiueHHoM 0T cBeTa mecTe.

KOJn%Yy H HpH OTcuete

ONPENEJNEHHE CONEP)XAHUS 9PHPHOIN0 MACJA

B JIEKAPCTBEHHOM PACTUTEJIbHOM CbIPbE

Onpenenenne CoAepxannsi 3DHPHOrO Mac/ia MPOBOAAT nytem
€ro TEPeroHk# C BOISIHBIM NAapOM W3 PACTHTEJbHOLO CHIpbST C
MOCICAYIOWHM H3MepeHHeMm oGbema. Conepxanue macua BbIpa-
XKaIOT B OGHEMHO-BECOBBIX IPOLEHTAX B nepecyete Ha aGCOJIOTHO
Cyxoe cbipbe.

Macca cpipbs, cTenenp ero M3Me/IbYCHHS, BPEMS NEPEroHKH,
METOL H BO3MOXHbLIE DACTBOPHUTENM yKa3aHbl B COOTBETCTBYIOLIEH
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\

Puc. 22. Ilpu6op nns onpegene-  Puc. 23. INpuGop ansi onpeneneHHs

3 eTo-

HHA COJepXKaHHs 3QHPHOrO Mac-  COmepKaHHA s[pnpgopl;osmacna M
na metopom 1. naMHu ) 5; rapomoson.
a — wupoxKoropaasn KPYTJIOAOHHAS HJAH a — KpyrjoloHHas Kgﬂa'ﬂ, _ xoﬂgﬂuﬂbHHK>
NJIOCKOAOHHAA KoaGa; 6 — pe3uHoBas Hasm M30THYTas Tpﬂyﬂ K 1 B — "n'm--ﬂuaa:
npodka; B — OOpaTHbIA LiapPHKOBBIA XO- r— rpa:cr;v(':;(;;nal(.;,;“,: e‘f C;:“;; o ra.

; i - — cnycl H

JIOAHJADHHUK, T — I‘PHa“ﬂKprOBaHHHH npuem i( — paycmnpeﬂue: N soronas prsxa; o

peanHoBas TPyGKa; K — BOPOHKA.

HOPMATHBHO-TEXHHYECKOH JOKYMEHTalHH Ha JIeKaPCTBEHHOE PaCTH-
Chlpbe.
Tem(:;{r?;ene.zfenue NPOBOAAT OAHHM H3 YeThipeX OMHCAHHbIX “2’?
meTtonoB. Chipbe, cofepKallee 5GpHpHOE MAcJI0, KOTOPOe MpPH II ga_
rOHKe MpeTeprneBaeT H3MeHeHHsl, 06pasyeT 3MYJbCHIO, ner:?mm‘
rycreBaeT HJIH HMeeT nixoruocrb, 6/IM3KYI0 K €JHHHIe, aHAJH3
MeTonaMHu 3 HIH 4.

pyxo;‘emn 111. Jas onpepenexuss s3dupHOro Mmacja ncnom;a;;x;g
npu6op, H306paxeHHHIA Ha puc. 22. HaBecxy'Hsmenbt:]ir:)xZKo_
ChIpbsi MOMEILAIOT B LIHPOKOTOPJYIO KPYTJIOAOHHYIO HJIH naocko-
JOHHYI0 Koaby a BMECTHMOCTBIO 1000u MJI, NPHJHBAIOT 00 w1
BOAB W 3aKPbIBAaIOT Pe3HHOBOH MpoGKo# 6 ¢ oﬁpf:p:u‘w'lmui APHKO
BbIM XOJNOAHBHHKOM 6. B Npodke CHH3Y YKpENAsmioT MeTanHe-
CKHE KpIOYKH, Ha KOTODbe NpH [OMOLIH TOHKOH MPOBOJIOKH MOA
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BEIIHBAIOT TPaJyHPOBAHHBIH NMPHEMHHK & TaK, 4TOGBl KOHEH XO-
JIOJMJIbHHKA  HaXOMWJICS Hal BOPOWKOOGDa3HBIM pacuiMpenHem
NpHEMHHKE, He Kacasch ero. [IpHeMHHK 0JKeH CBOGOAHO HoMe-
IATbCA B TOPJIE KOJIGHI, HE KACASICh CTEHOK, H OTCTOSITH OT YPORHS
BOJbl He MeHee uem Ha 50 mm. llewa nesiewusi rpanyHpoBaHHO#
yacTH npuemHuka 0,025 mua.

Kon6y ¢ comepxuMbiM HarpeBaloT H KHIATAT B TeueHHe Bpe-
MEHH, YKa3aHHOTO B COOTBETCTBYIOIIEH HOPMATHBHO-TCXHHYECKOH
JIOKYMEHTALUM Ha JIEKAPCTBEHHOE PACTHTENbHOE Chipbe.

O6bem Macia B rpajiyHpOBaHHON HACTH NPHEMHUKA 3aMepsIoT
TOC/IE OKOHYAHMS MEPErOHKH H OXJIaXKAeHHsI NPUO6OpPa 40 KOMHAT-
HOH TeMmepaTyphbl.

Tocae 6—8 onpenesennii xo0J0AHABHHK H rpasyHpOBaHHBIH
NPHEMHUK HEOGXOAHMO NPOMBITH NMOC/ENOBATEAbHO ALETOHOM H
BOJOH.

Conepxanne 3UpPHOro Macna B 06bEMHO-BECOBBIX NpPOLEHTax

(X) B nmepecyete Ha a6coIOTHO CyXoe chipbe BBHIYHCAAIOT 110 dhop-
My.Jie:

X — _V-100-100
T m(100 — W)’

rae V — o6bem 3QMPHOro Macna B MMILIHIHTDAX; m — macca
CHIpbsi B rpamMmax; W — moTepsi B Macce NpH BLICYIIABAHUMN ChIpbSI
B MpOLEHTAX.

Meton 2. [lns onpepenenusi apupHoro macna HCHIO/IB3YIOT
npu6op, H3obpaxenumit Ha puc. 23. [MpuGop aus onpeseseHus
5QUPHOTO Mac/ia COCTOHT H3 KDPYIJIOZOHHOH KOG @ BMECTH-
MocTeio 1000 M1, naponpoBCAHOR H3OTHYTOMH TPYGKH 6, XOJ0LHIb-
HHKa 8," TPaJlyHPOBAHHOH TPYOKH NpPHEMHHKA 2, OKaHUHBalOUIeics
BHH3Y CHYCKHBIM KpaHoM J M CIMBHOH TpyGko#i e. B Bepxueit
4aCTH NPHEMHMKA UMEeTCsl pacIiHpeHHe s ¢ GOKOBOH TPy6Ko 3,
KOTOpast CJIYXKHUT JJIsi BHECEHHS] DPACTBOPHTE/SI IPHPHOrO Macia B
JUCTHJIIIT U COOOLIEHHS! BHYTPEHHEH uacTu npubopa ¢ armocde-
poil. Kosi6a n naponpoBoanas Tpy6ka coeiHHSIOTCH dyepes Hop-
Manbubid wing. Tpagyuposannas TpyGka umeer HeHy IHeJieHHsI
0,02 mn. Jlast sanosnenusi npuGopa BOAOH HCNOABbIYETCs! pe3uHo-
Bas Tpy6Ka u4 ¢ BHYTPEHHHM aHaMmeTpoM 4,5 -5 MM, JIHHON
450 MM u BopoHka Kk guamerpom 30—40 mm.

Ilepen kaxabimM onpegenesuem uepes npuGop IponyckKamwT nap
B Teyenne 15—20 muu. [Mocre 6—8 onpenenenni npubop uecsxo
JHMO MPOMBITH MOCJAEA0BATENbHO ALLETOHOM H BOAOH.

IIpamevanue. Jlonyckaercs npuMeHeHHE Takoro xe paszbopHOro npwu-
60pa, y KOTOpPOro napomnpoBoaHas TPyOKa 6 cousleHeHa ¢ XOMOAUABHHKOM uepes
HOpMaJIbHBIA 1M, a cauBHas TPyOKa e 3aMeHena Kdy4yKOBOH.

HaBecky H3MesbueHHOTO chIpb MOMemiaT B KONGY, HPHIH-
BaloT 300 Ma BOABL, KOJI6Y COEMHHAIOT C NaponpoBOAHOH TPYGKOH
H 3alI0JHSUOT BOROH rpaiyHpOBAHHYIO H CIHBHYIO TPYOKH uepes
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KpaH NpH NOMOLIH Pe3HHOBOW TPYOKH, OKaHYHBAIOUIEHCH Ti?{zﬁ::
koifl. Koa6y ¢ COJePKHMBIM HArpeBaiT U KUNSTAT ¢ HHTE
HOCTBIO, IIPH KOTOPOH CKOPOCTb CTeKaHHsl JHCTH/UISATA COCTaBJACT
60— 65 kaneab B | MHH B TeueHHe BPEMEHH, YKa3aHHOIO B COOT-
BeTCTBYIOIEeH HOPMATHBHO-TEXHHYECKOH AOKYMEHTALHH Ha JICKap
CTBEHHOE PaCTHTENbHOE ChIpbe.

Uepes 5 MuH MOC/He OKOHYAHWS NEPEroOHKH OTKPHIBAIOT Kpaii,

cjla 3aHs-
[OCTENeHHO CyCKan AHCTHAAAT Tax, utelH 3chupHOe Mac)

JI0 TpajyMpOBAHHYIO YacTb TPYGKH NPHEMHHKA, U elle Uepes 5 MHH
3aMepsloT 06beM 3QHPHOro Macia. ]

C%nepmauue 3pupHOro Macia B OOGDBEMHO-BECOBBIX npoueuo
tax (X) B nepecdeTe Ha abCOMIOTHO CyXO€ ChIPb€ BbLIYHCITIOT II

dopmye:
~ V-100-100
T m(100—Ww)’
rae V — o6beM 3¢dupHOrO Macaa B MWJIJWIHTDAX, meaLI:;
chipba B rpammax; W — notepsl B Macce Npi BbICYLIMBAHYR ChHIp
B MPOLEHTAX. ]
i;V\eTozl 3. [las onpeneneHusi S3GUPHOro Macia METOI0M 3egcb-
[0/IB3YIOT NPHOOpP, U306paXKeHHbIH HA PHC. 23. I:agg%m;l;lsmm
10y, TPHIHBAID L
YEHHOFO ChIPbSi MOMEWLAT B Koaly, H o
KonGy COEAHHSIOT € MaponpOBOAHOH Tpy6KO# H 3anonﬁg$gulla§ﬂbe-
IpafyHpPOBaHHYIO H CIHBHYIO TpY6KH uepes KpaH npH oy pe-
3HHOBOH TPYOKH, OKaHUHBalOLLIeHCsi BOPOHKOH. Sanrp:iﬂk Goxo-
OLilN THIETKH RAHBAIOT B TPHEMHHK OKOJIO
Byl0 TPYOKYy Nnpu MOMOILH THIETKH BAHBAIO p
0y5 MJE) JeKaJHHa M TOYHO 3aMepsloT ero oGbeM, onycél(:: fﬁf
3TOr0 ypoBeHb >KHAKOCTH B rpanynpoaaguylo 4yacTb TPYOKH.
B mMeroae 2.
Jiee TOCTYIAIOT, KaK OMKCaHo )
Coaepxanne 5QHPHOrO Macjia B OGBEMHO-BECOBBIX np}ggelxl{o
tax (X) B mepecuere Ha aGCOJIOTHO CYXO€ ChIPbE BBIUMCIA

dopmyJe:

i

X =

»

rae V — obbem pacTBOpa Macjia B JeKajHHe B annnmpaxé
V| — o6beM [exaJHHa B MHJIMJAMTPAX; m — Macca Cblpbrfli 2
rpammax; W-— notepsi B Macce npu BHICYIUMBAHHH Chipbsl B NP
;

IleHTax. ] -

Meron 4. st onpejenenust 3¢)UpHOro !\éliwa MeToa0M 4 uc

npubop, H306paxKeHHbIH HA pHUC. 24.

O3 Y KO PO, D oo KON6H ¢ KODOTKHM TODJIOM
T

10 !00": M‘}r:J r!ar:onpoaoﬂHoﬁ TpoyﬁKH 0, XOJIOAUTB-
HHKA 8, OTCTOHHHKA & C TEPMOMETPOM 10 100°C 09, pTyTHbIZIHPL!l}](?i—
PHK KOTOPOTO HAXOIMTCSi Ha YDOBHe omepcrggl xonozé]»;ncmor(;
rpanyupOBaHHoﬁ TpyOKH € C LIeHOH JesleHHs 0, M;I,éo gf o
KpaHa o W CAHBHOH TPyOKH 3. Jas 3anonsHeHHs1 npubop
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Puc. 24. Tipu6op nas onpe-

NeJeHusa COoepXKAHUA
SQ)HPHOI‘O Macdaa MeETO-
aoM 4.

a — KPyri0i0oHHas Koaba ¢ Ko-
POTKHM  ropJiom; 6 — naponpo-
BOAHAas TpyOKa; B — XOJOAHADL-
HHK, T — OTCTOHHHK; A — Tepmo-
METp; € — rpagynpoBanHas Tpy6-
Ka; X -— CIYCKHOH KpaH; 3 —
CAUBHAS TPY6Ka;, H — pesnHoBas
Tpy6Ka; K — Bopomka,

HCIO0Jb3yeTcs pesuHoBasi TpyGKa u C BHYTpPeHHHM JHaMeTpoM
4,5:?1{41&4, AnHHOM 450 MM M BOpOHKa K AuaMeTpoM 30—40 mwm.

1ICPEL KaXIbIM ONpefesieHHEM Yepe3 NPHGOP NpOMyCKaloT nap
B Teyenue [5—20 mun. [Tocie 6—8 onpenejeHuit npu6op nocse-
Al0BATEJbHO NPOMBIBAIOT ALETOHOM H BOJOH.

Hasecky namenbuennoro CbIDbsl MOMELAIT B KOABY, npub
JSIOT Heo(:)xowmoe KosmyecTso Boabl. KonGy coenuHm(J),T c nupo-
TIPOBOAHOH TPYGKO#H H 3aNOMHSIOT BOLOH FPajyupOBaHHYIO H CJIHB-
HYIO prﬁuk_n H4€pe3 KpaH npH NOMOLLH Pe3HHOBOH TPyGKH, OKaH-
UHMBAIOLICHCS BOPOHKOH, MO TEX 10D, NMOKA B HMXKHei Bop(;HKooﬁ-
PasHOM 4acTH OTCTOHHHKa He HabepeTcs CJIOH BObI BbICOTOH
8—12 mm. Bo Bpems mneperosks sror YPOBEHb BOAbI HOJIKEH
OCTaBaTbesi Ge3 HaMenenusi. Koaby c COAEPXKHUMBIM HarpeBaioT u
KHIATAT B TEUEHHE BPEMEHH, YKA3AHHOTO B HOPMATHMBHO-TEXHHU-
'é(f\C}f,(?‘l:l\-.{L'OEY’ltdne—f{Ifi_gf{H Ha JIKAPCTBEHHOE DACTHUTENbHOE ChIphe.
=% BPEMA NEPETOHKH TeMIepaTypa B OTCTOHHHKE He JOJKHA Mpe:
Bbiwarte 25°C. Yepes 5 MHH nocae OKoHYaHus NeperoHKH OTKPbI-
BAIOT KpaH, MOCTeNEHHO ClycKas AMCTHIUIAT TaK, 4TOGbI 3¢pHpHOoe
MacJIo 3aHsJI0 rPajilyHpPOBAHHYIO 4acTh TPYGKH. e uepe3 5 MHH
3amepsIoT 06beM 3dHpHOro MacJa.
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Coﬂepma}me 3QHPHOTrO MacJja B 06 BEMHO-BECOBBIX npoueHTax
(Y Koo T
1 T QTR

N AUYAE IR Le BIIULe nawT e e
HUO CYyXxOE Ubippe BbhIHALANAKOT 11D pop-

S

B fiepecyeTe Ha a0Co.

A
)]
MyJae:

<

V-100-100
m(100 — Wy’

rae V — obbem 3GHPHOTO Macia B MWIJIHJAMTPAX; m — Macca
cbipbst B rpaMmmax; W — morepsi B macce npH BbHICYLIHBAHHH CbIPbA
B NpPOLEHTAaX.

ONPENEJIEHHE CONEP)XAHHUSI 9KCTPAKTHBHbDIX
BEIECTB B JIEKAPCTBEHHOM PACTHTEJ/IbHOM
CbIPbE

OnpeﬂeﬂeHHe SKCTPAKTHUBHBIX BelIeCTB B Cblpb€ NPOBOAAT B
clyyae OTCYTCTBHI B HOPMATHBHO-TEXHHUECKOH JOKyMEHTaLMH
METOLa KOJHYECTBEHHOrO OMNpeAeJ/IeHUA ,llel‘/llCTBleUlHX BEUIECTB.

QOxono | r UaMeILUCHHOTrD cLIDLY {TOHKAY :.wnzphl(a)Y nnocesu-

Oxono | r H3MeNbUeHHOro chipbs (TOHKad HABECK npocesiH
HOTO CKBO3b CHUTO C OTBEPCTHSIMH AHaMeTpoM | MM, nomewawor B
KOHHMYecKylo Koaby BmecTHMocTbio 200—250 ma, npubasisioT
50 MJ1 pacTBOpHTEJIsl, YKa3aHHOrO B COOTBETCTBYIOLLIEH HOPMAaTHB-
HO-TeXHHUECKOH [JOKYMEHTalld Ha JeKapCTBEHHOE pPaCTHTe/ibHOe
cblpbe, Ko0JGY 3aKpblBAlOT NPOGKOH, B3BeLIMBAIOT (C Tnorpeui-
Hoctbio 40,01 1) u ocraBasiioT Ha | 4. 3aTeM K00y COEAHHSIOT
¢ 06paTHbIM XOJOAMJIbHHKOM, HarpeBaioT, MOAAepXKHBasA caaboe
kunexue B Teyenne 2 u. [Tocse oxnaxaenusi Koaby ¢ COAEPKHUMBIM
BHOBb 3aKphIBAlOT TOH ’Xe MPOOGKOH, B3BEMIMBAIOT H [0TEPI0 B
Macce BOCHOJHAT pacTBoputeseM. CopepKHMOe KOaObl THIaTesb-
HO B36aJTHIBAIOT H (HJIBTPYIOT uepe3 cyXol 6yMaXkKHblH QUIABTD B
CyXylo K06y BMecTHMOCTbIO 150—200 mar. 25 M1 ¢uabTpaTa nuner-
KO MepPeHOCST B MPeABapUTENbHO BBICYIIEHHYIO PH TeMnepartype
100—105°C 10 nOCTOSIHHON Macchl H TOYHO B3BeLUEHHYIO dapdo-
pOBYIO 4allKy AHaMeTpoM 7—9 cM U BbINapuUBalOT Ha BOASIHOH
6ane nocyxa. Hawky ¢ ocratkoM cywar npu temneparype 100—
105°C 10 NOCTOAHHOH Macchl, 3aT€M OXJa)KJIalT B TeueHue
30 MHH B 3KCHKAaTOpe, Ha AHE KOTOPOrO HaXOAHTCsi Ge3BOIHBIA
XJIOPHJA KaJjbliysl, ¥ HeMeJJEHHO B3BelIHBAIOT.

CosepxKaHre 3IKCTPAKTHBHBIX BeulecTs B npoueHtax (X) B
nepecuere Ha abCOJIOTHO CyXO€ Chipbe BHIYHCJASIOT TO dopmyJe:

¥ — m-200-100
T o (100— W)
raie m — Macca CyXO[‘O OCTaTKa B I‘paMMaX; m, — Macca Cblpbﬂ

B rpammax; W norepst B Macce mnpH BLICYUIHBaHHH Cbipbsl B
OLEHTAax.
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XPAHEHHE JIEKAPCTBEHHOTO PACTHTEJIbHOIQ
CbiPbA

JlekapcTBeHHOE pacTHTENbHOE ChHIpbe H JIEKapPCTBEHHbIE PACTH-
TeJIbHbIE CPeACTBA HEOOGXOAMMO XPAaHHTb B YMAaKOBAHHOM B COOT-
BETCTBHH C TPeGOBAaHHSIMH HOPMATHBHO-TEXHHUYECKOH [IOKyMeHTa-
uud sune. IloMelleHue AJisi XpaHEHHS] LOJNKHO GbiTh CYXHM, YHC-
THIM, XOpOUIO BEHTHJMDYEMBIM, HE 3apaKeHHBIM aMGapHbLIMH Bpe-
AHUTEJSIMH, Ge3 NPSMOTO MONalaHHA COIHEUHBIX Jyuedl.

PasnenbHo no rpynnam B M30JHPOBAHHBIX NOMELIEHHSIX Xpa-
HST:

— SII0OBHTOE H CHJ/IbHOJEHCTBYIOLLEE Chipbe;

— 3(HPHOMACJHYHOE CbIpbeE;

— IJIOABI H CEMEHa.

Chipbe XpaHAT B WITa6eNsiX Ha cTeaaxax. Paccrosnue Mex iy
CTEJJIAXKOM H MOJIOM [JOJIKHO GbITh He MeHee 25 CM, BLICOTA LITA-
Gesist 71 IVIOZOB, CeMsIH U NOuek — He Gogee 2.5 M, 119 JHCTLER

2 M, 413 JIHCTLEEB,

LBETKOB, TpaB — He GoJjiee 4 M, /s OCTaJbHbIX BHAOB — 4 M

u 6onee. llltaBefit NOAMKEH BLITL NAZMOAHIAN HA Naremearss e
0eJx 10X €H OLITh Pa3MeUICH Ha pPaCCTOAHHH O

CTeHbl He MeHee 60 cM, NPOMEXYTKH MeX1y wWTabesiMH He MeHee

R0 com. Ha kaswnuifl mmafons mouunen naomed o smic s o a o
&M L. did RaAMADIA LTAUGID [IPpHEPCIVIACTCH 3THKETKAa pasMmepoM

20X 10 cMm ¢ ykasauuem:

— HanMeHOBAHHSI Chipbs,

— HAUMEHOBAHHS NpPeNNPHSITHA-OTIPABUTENS;

'— roja u Mecsia c6opa HJIH 3arOTOBKH;

— HOMepa napTuH (cepu#);

— JaTbl NOCTYIJIEHHSI.

Chlpbe NMpH XpaHeHHH HEOGXOAHMO E€XKEeroaHO nepeKIaibiBaTh,
o6paulasl BAUMaHHe Ha HajuuMe aMGapHBIX BpelHTeJell U Ha co-
OTBETCTBHE JUIHTEJbHOCTH XPAHEHHS CPOKY TOAHOCTH, yKA3aHHOMY
B HOPDMAaTHBHO-T€XHHYEeCKOH NOKyMeHTauuu. [lomeuieHue u cres-
JIaXH €XErofHO NOJ/UKHBI MOABEPraTbCs Ne3HH(EKUHH.

THTPOBAHHBIE PACTBOPbI, PEAKTHUBbI
H HHIOAHKATOPBI, HCNIOJIb3YEMBbBIE NMPH AHAJIM3E
JIEKAPCTBEHHOIO PACTHTEJIbHOIO CbiPbfl

TurpoBanHble pacTBopbi

[puroToBieHHe CHIHPTOBOro pacTBOpa €AKOro Kaju (0,5 moab/a).
I ma pactBopa comepxut 0,02805 r eaKoro Kaju.

351 enkoro KaaH pacTBOPSIOT B 20 MA BOLH B CKISIHKE ¢
Pe3UHOBOH npoGKOH M NOJHBAIOT OYHUIEHHHIM CIHpPTOM £o | ..
PactBop ocraBisiior Ha 24 u. BhicTpo CJaHBalOT NpPO3PAYHYIO KHI-
KOCTb C OCaJika B CKJSIHKY C PE3HHOBOH MPOGKOH.

OuucTKy cnHpTa MpOBOAAT C/IEAYIOWHM 06pasom: K | a1 9 ©
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cnupra npubasasot 10 r pa3gpo6/eHHOro €4KOro KajlH, CMeCh
KUnATAT B TeyeHue 30 MHH ¢ OOpaTHBHIM XOJIOJHJIBHHKOM H CIHPT
OTTOHSIOT.

YcranoBka TuTpa. ToyHo OTMepHBAIOT M3 GIOPETKH
25 MJ pacTBOpa XJOPHCTOBOAOpOoaHOH kucaotl (0,5 Moab/a),
pas6asasior 50 MJ BOIbl, MPHJIMBAIOT 2—3 KaIliM pacTBopa ¢e-
HOJ(TaJEeHHA M THTPYIOT IDHIOTOBJEHHBIM PacTBOPOM €AKOro
KaJH [0 c/ia00-pO30BOr0 OKPAallMBAHHA.

[MonpaBounsiil KO3 duLUKHEHT K BBIYHCIAAIOT N0 CcAeAyloulel
popmyie: K — Vo — Ko

—

rne Vo — o6bemM pacTBOpa  XJIOPHCTOBOLOPOJHOH KHCJIOThI
(0,5 Moab/a1) B MHAIMAMTPAX; V — 00beM pacTBOpa €1KOro Kaiu,
M3PACXON0BAHHOTO HA THTPOBaHHE, B MHLIWIHTpaX; Ko — nompa-
BOUHBIH KO3((UUHEHT PAaCTBOPA XJOPHCTOBOAOPOAHOR KHCJAOTH
(0,5 monb/an).

lpuroToBienne PpacTBOpa XJOPHCTOBOAOPOAHONH  KHCAOTHI
(0,5 moab/a). 1 Ma pacrBopa comepxut 0,01823 r xsopucroro
BOJIOpOJA.

42 M KOHUEHTPHPOBAHHOH XJIODHCTOBOLOPOAHOH KHCJOTHI

(mnotHocth 1,19) pasbasasior Bopoit ao 1 .
Ycrauorxka turpa. Oxkono 5 r rujpox

HO <O/ r ruapok

B3BE€IIMBAKT B [JIaTHHOBOM THIJI€ H

mancr nnu IR0 ANNCC ua nacuauni A
Mallhbi [IpH £L0Uu—0Ovuvu U Ha akllanin U

OT BpeMeHH IJIaTHHOBOH MPOBOJIOKOH.

Okoqio 0,7 © (TouHasA HaBeCKa) MHOJY
pua pacrsopsiior B 100 MJ BOAL B KOHHUECKOH# KoJGe BMeCTH-
MocTbio 250 MJ, OpuOaBJASAIOT 2 KamjH pacTBOPa METHJIOBOro
OpaHXKEBOro H THTPYIOT MPHFOTOBJEHHBIM PAaCTBOPOM XJIOPHCTOBO-
NOPOIHONH KHUCJOTH [0 NMOSBJEHHs PO30BATO-OPaHKEBOTO OKpallK-
BaHHS.

" IlonpaBouHbii KO3 PUUHEHT K BHIYHCIAIOT NO GopMyJie:

=42
K=+,

rie a — HaBecka KapGoHaTa HaTpus B rpammax; V — o0bem
pacTtBopa XJOPHCTOBOJOPOAHOH KHCJOThI, H3PACXOAOBAHHOIO Ha
THTpOBaHue, B MHIHIKHTPax; T = 0,02650.

Tipurotosnenne pactBopa cepHoi kucaorsl (0,25 moJb/a).
1 ma pacrBopa cogepxut 0,02452 r cepHOH KHCJIOTHI.

[MpurotoBiaeHHe MelJeHHO H OCTOPOXHO, NPH IO-
CTOSIHHOM TiepeMELiHBAHYH, BAMBAIOT 15 MJI KOHLEHTPHPOBAHHOH
cepuodl xucnore (nnorHocth 1,8300—1,8350) 8 1020 ma BoahL.

Yctaunoska TuTpa. Kak onHcaHo npd ycTaHOBKe THTpa
pacTBOpa XJOPHCTOBOAOPOXHOH KucJOTH (0,5 MOJB/A).

MpHroToBJieHHe pacTeopa nepmanranata Kaiaus (0,02 mosb/a).
1 ma pacrBopa comepxut 0,003161 r nepmanranata Kaaus.
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3,3 r nepmasranara Kajnus pacrBopsior B 1000 Ma Boab! H Ku-
MATAT B Teyenue 10 mun. Konby 3akpblBaioT npo6koil, ocTasisior
Ha 2 CYT B TEMHOM MecTe, 3aTeM (HABLTPYIOT qyepes3 CTeKJsIHHbLH
JBTD.

Ycranoska TutTpa. Touno OTMEpHBAIOT M3 GIOPETKH
25 MJI IPUrOTOBJIEHHOrO pacTBOpa B CKJSIHKY € NPHTePTOH npo6-
KO#, conepxayw 20 ma pacreopa #onuaa kanusa. [logkucasior
2 M1 pasBefeHHOH CEPHOH KHCJOTHI, 3aKpBIBAOT NPO6KOH, cMO-
YEHHOH PACTBOPOM HOLMIA Ka/Hs, H OCTABJSIOT B Teuenne 10 MHH
B TeMHOM Mmecre. Pas6apasiior 200 mJ Boabl, 06MbiBast npo6ky
BOAOH, ¥ BbIIeJHBIIMICA 08 THTDYIOT pacrsopom THOCY/b(daTa
Hatpusi (0,1 mousb/s1) a0 obecuBeunBanusi (vHanMKaTOp — Kpax-
MaJ)

..e.
=

BODOM Tuocymb¢1ara HATpUsA 10 3eJeHOBATO-XKEeJTOro OKpaulH-

D 3
Husi. 3aTem npuixBaloT 2—3 MJ KpaxmaZia H NpOJO0JIXKaloT THT-
n epexona cuHeu OKpacKu B CBETJIO-3eJIeHYI0.

= 1=

03¢ dunKeHT K BBIYHCAAIOT MO dopmyJe:

a
K= Sooei00v
rle @ — HaBecKa ABYXPOMOBOKHCJIOrO Kajusi B rpammax; V —
o6beM pacTBOpa THOCyJbdaTa HaTpHs, H3PAcCXOJOBAHHOTO Ha
THTPOBaHHe, B MMJJIHJHTPAX; 0,004904‘—K0quech'r'|\3? mn:i):x;?'o
MOBOKHCJIOTO KaJjius, COOTBETCTBYIOLILEE 1| MJI pactsopa THOCTYJib-
¢ara natpust (0,1 moab/a), B rpammax.

[Monpasounsiit koshduLKenT K BRYHCASIOT M0 popmyue:

Vo Ko
K_'V_v
rae Vo — o6bem pactBopa THOCYy/IbpaTa Hatpua (0,1 moan/n),
M3pacXOOBAHHOrO Ha THTPOBAHHE, B MUJUIWIHTPAX; V — 06DbeM
pactBopa NepMmaHraHarta KaJusi, B3SITOTO AMASl YCTAHOBKH THTpa
(25 ma1); Ko — nonpasounbiii KO3 QHUMEHT pacTBOpa THOCY.Ib-
¢ara narpus (0,1 moab/a).

IIPHrOoTOBJC€HHE HHAHTOCYJbPOKHCIOTH.

pacTBOpsiioT B 25 MJ KOHIEHTPHPOBAHHOH CEPHOH KHCJOTbI, 3aTeM
npu6aBasioT eule 25 MJA KOHUEHTPHPOBAHHOH CEPHOH KHCJOTH H
pasbapasior Bofoi a0 1000 MJa, oCTOpPOXHO BJIHBasi pacTBop B
BOLY.

PeakTuBHI

Tip

I'nTp pacrBopa canenyer uacto mposepsTh.

XpaHAT B TEMHBIX CKJASHKAX C IIPUTEPTHIMH NPOGKaMHU.

Npurotosaenne paspenennoit cepnoi kucaotel. K 5 yacrsim Bo-
Abl MEIJICHHO H OCTOPOXXHO, NP MNOCTOSIHHOM TepeMellHBaHHH,
BJIMBAIOT | 4acTb KOHLEHTPHPOBAHHOM CEPHOH KHCJIOTHI.

[lpurotoBnenne pacreopa iopuaa xanua. 10 Honmaa Kas

Kanuga, HCAHAa KaJHA

PAacTBOPAIOT B CBEXENPOKHIAUEHHOH H OX/1aXKAeHHOH BOfe W pas-

6aBasioT Takoll xe Bogo# Ao 100 mu. PacrBop jojixen Gbitb Gec-

UBETHbIM. PacTBOp HeoGX0AMMO XpaHHTb B GaHKax OpaHKeBOTo
CTeK/Ia C NPHUTEPThIMK NPOOKAMH B 3aLIMILEHHOM OT CBETA MecTe.

Npurorosaenne pacrsopa THOCyJibaTa HaTpus (0,1 moab/a).
I ma pactBopa coaepxut 0,02482 r THOCYJib)aTa HaTpus.

26 T CepHOBAaTHCTOKHCIOrO HaTpusl (THOCYy/Abara HATpHA) H
0,1 r yraekucaoro narpus PacTBOPSAIIOT B CBEXENPOKHIAYEHHOH U
OXJIaX/IeHHOH BOAE M NOBOLST TakoH e BogoH 0 1000 mu.
Pacrsop BbiiepKHBalT 10 CYT B 3alIMIIEHHOM OT CBETA mecTe.
[pu wannumu ocanka KuakocThb CH(DOHHDPVIOT.

Yeranosxa tutpa. Okomo 0,15 r (TouHas HaBecka)
HEPEKPHCTAMAINZ0BAHHAOTO s 10pyuell BOJLL H BBICYILIEHHOTO MpH
130—150°C n0 nocrositnuoi macchl MEKOPaCcTepPTOro JABYXpOMO-
BOKHCJIOTO KaJjiisi pacTBOPSIOT B 50 MJ1 BOABl B CKJASIHKE C npuTep-
TOH NPOGKOH, npubasasior 2 r Hoguaa KaJHe, PAaCcTBOPEHHOro B
10 ma Bogel, 5 M 25% pacTBopa XJOPHCTOBOAOPOAHONH KHCJAOTHI,
34KpLIBAIOT NPOGKOH, CMOYEHHOH PacTBOPOM HoAKAA Kaausi, U OC-

TaBJSIOT B TeMHOM mecte B Tedenue 10 mun. PasSasa

ioT 200 ma

BOJIbl, 0GMbIBasi IPOGKY BOION, H THTPYIOT IIPHrOTOBJEHHbIM pacr-
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6asasiioT Boao A0 100 Ma ¥ NpuGaBASIOT KPYNHHKY KaM$Opbl HIK
I kammo xujpkoro eHoJa.

MpuroroBaenne ?)acﬂ;opa XJ0paATHAPATA. 20 r xjqopaJaruapa-
Ta PacTBOPAIOT IPH HArpeBaHHH B 5 MJ BOAbl H NPHOABASIOT
5 MJ raHnepHHa. ) L

fipurorosJenne pacTeopa nopga {pacTBop Jiiorods ). U,0 T HOAE
H | r HofKMAa KaMHs PACTBOPSIOT B HEGOMBUIOM KOJIHYECTBE Pcngf
U pas6asasiorT Bojo# Ao 100 ma. Tlepen ynorpebsenuem pacrsop
pa36aBJsioT BONOH B COOTHOIIeHHH |:4. PacTBOp XpaHAT B 3a-

HIIEHHOM OT CBeTa MecTe.
" uﬁpurorosnenue pactBopa cyaana IIl. 0,01 r cynana III pacrt-
BopaloT B 5 Ma 95% cnupra M npu6aBAAOT 5 MJ TJIHMUEpHHA.
lpuroTosaenHe pacrtsopa ‘{‘yl:lg JKuakyio uepHylo Tyllb pas-

T BOAOH B COOTHOLIEHHH- | : 10.

Bon?lnnr(fmsneune pacrteopa daoporaounsa W 25% pacreopa
cepnorﬁ KHCJAOTH. [IpHTOTOBJSIIOT B ABYX OTAEIbHBIX CKJlli(l)gKaX.
B mepBoit ckasiHke | r ¢aoporaonHHa pacTBOPSIIOT B MJI
95% cnupra. Bo Bropo#t cknsituke Kk 100 Ma BOAB ocmpoxmo',
TIPH TIOCTOSIHHOM TlepeMelInBaHuH, NpH6aBasioT 30 mMa KOHuEngH
poBaHHO# cepHOH KHcJOTH. PactBop mocje oxJaxJeHHH pasbaB-
JSIOT BOAOH A0 IJIOTHOCTH okoJsio 1,178.

MpuroroBjenne pacTsopa cadpaHuHa. I]pnromn.nm(zr B IBYX
OTHEJIbHBIX CKJISIHKAX C NMPHTEPTHIMH HpOGKaOMId. B nepsoit CKJISIHKe
1 r cadppanuna pacrsopsior B 100 ML 50% C[II‘Ii}'iTAa.”]?;C)A_I_}T(‘)]’J‘gI;l
ckasinke k 100 ma 95% cnupra npubasasior ABe kaivik 1074
pacTBOpa XJOPHCTOBOLODPOAHOH KHCJOTHL H B3GaJTHIBAIOT.
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lpuroTosnenne 5% pacreopa exkoro HatTpa. 5r eakoro Harpa ®EHOJN®TANIEHH
PacTBOPAIOT B BoAe M pasbaBusiior BOaAoH o 100 mu.

Mpurotosnenne 1% pacTBOpa MKe/ne30aMMOHMEBbIX KBACIOB.
l r xeqe30aMMOHHEBLIX ,

JAIT BOJOH a0 100 m.a.
[lpuroTosienne pactBopa xaopuaa okHcHoro xesesa. 30 r
KeJjie3a TPeXXJIOPUCTOro 6-BOAHOrO (XJIOPHIA OKHCHOTO ¥Kese3a)

a, a-JLu- (4-okcudenua)-draaua

Besblii W4 KeJTOBATLIH MeJKOKPHCTAJNJIHUECKHH Nopouok 6e3
sanaxa ¥ BKyca. OueHb MaJo pacTBOPHM B BOJAe, PacTBOpDUM B

4aCTBOPSIOT B BOJE H 6a BOfOH 10 | o . cnupTe, Majo pacTBOpuM B sdupe. [lepexon oKpackH oT GecuBer-
P C;] g renme e aia BONON A . M HO¥ K kpacHoi B mpeaenax pH 8,2—10,0.
Dn.,.,f:l:otgfff:':'e.‘pe?.“(_T..'?B?f}JJ?.HP?PCE?'_T_’_‘,B?N(,,MH oruma. Mpurotosnenre. | T HHAKHKATOPa PACTBOPSIOT B CIHPTE H J0-
;g;g;;;nnuluunl B ABYX OTA®/IbHBIX CKAHKaxXx ¢ [PUTEDPTbIMH BOAST 95% CHHPTOM 10 100 .
B tiepBo# ckiasHKe 2 r a-Ha@roaa pactsopsiorT B 10 ma 95% KPAXMAT
CIUPTa; a-HA(TON MOXKHO 3aMEHHTh THMOJIOM WJH Pe3OPUHHOM.
PacTBop XpaHfIT B 3alUHIIEHHOM OT CBETA MeCTe MPH KOMHATHOH ‘ BeJibiii, MaTOBbIH, TOHKHIl IOPOLIOK 6€3 3aMaxa U BKyca.
4 ’ s
: 7 H CcMech
BOAbLI A0 TMOJYYEHHS OLHOPOJHOH KaLIMIIbl ¢
o oy one PACTSSD nEshacronore cnera. 0,1 werue g
5 ) yeHHe 2—3 MHH 10 NOJy4eHHs cier -
IIpuroroBnenne peaktusa Maiiepa. 1,358 r cynemur pacreopsior ﬁ;‘bﬁﬁgﬂiﬂ:ﬂigfm il y
goigx ":{“pggg:‘};ﬂ‘;ﬂ’;’;ﬂzzi‘g; EECTSSPWE: I Hoauaa xanus B 10 m PacTBOpOM MOXHO MOJIb30BAThCS He660nee12~23 nuegécmopa
: Ha 100 ma Tturpyemo# xuiakoctH 6epyr 1—2 ma
[IpuroToBienne peaktusa Hparenpopga. Pacrsop 1:0,85 r WHAHKATOPA Py
a30THOKHCJIOrO OCHOBHOTO BHCMYTa PacTBOPSIIOT B cMecH H3 40 ma A : ropermioro Kpax
o . . )
Boabl H 10 Ma ykeycHo#l kueaoThl. Pacrsop [1:8 r fioanna kaaus flpumedanne IIpn usroronient pactaopa u3 KaprobmbHon Harpe-
pacrBopsirorT B 20 Ma Boabl. CMelIuBaooT paBHble 06bEMbI PaCTBO- Majia K“eﬂfggénloﬁ)é‘:{e*;gglgcysa:;?:;l: fa"éfe o6GpasoM, I
i aloT B aB .
poB I uIl. K 10 Ma nonyuennoit cmecn npubasasior 100 ma Boasi pa

U 20 MJI yKCYCHOB KUC/IOTHI.

flpurorosaenne xaopas-iicpa. K pactsopy xsoprugpara npu-
6aB/AI0T NPH B36aNTHIBAHHH HOJX B H3GBITKE TakK, 4ToGbl Ha aHe
OCTa/IMCb HepacTBOPUMBbIE KpucTasibl Hopa. [lepex ynorpe6ie-
Huem B36aiTeiBaloT. Ecau fox pacTBOpHiCs, ero BHOBbL MpHGaB-
ASIIOT B pacTBOpP B H3ObITKe. PeakTHB XpaHAT B CKASHKE OpaHKe-
BOrO CTeKJa B 3aILHUIEHHOM OT CBeTa MecTe. !

Hupukartopn

THIAUK 2

4-JlumetunaMuuoa3o6et30m-4’-cyabdonar HaTpHA
Ciari4N3NaO3S M. M. 327,34

KprcTaninueckuil nopolloK opaHKeBOro, HHOTAA C KOpHYHe-
BbIM OTTEHKOM, lLBera. TPyAHO pacTBOPHM B BOJE, Jierye pacTBo-
pHM B ropsiyeii BOJe, IPAaKTHYECKH HEPACTBOPHM B CIHPTE.

Flepexon oxpacku OT KPAaCHOH uepe3 OpaHmeRylo K Kento
npenenax pH 3,0—4 4.

Tllpurorosaenue. 0,1 r pacTeproro MHAMKATOpa pacTBOPSIOT B
BOJl€ H AOBOAAT Bogo# 0 100 mu.

S

B
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HAHUMEHOBAHHS, CHMBOJIbI
H OTHOCHTEJIbBHBIE ATOMHBIE MACCHI
HEKOTOPbBIX 3JIEMEHTOB

OTHOCHTe/IbHbE aTOMHBIE MAcChl (DaHee YNoTpeG/asicss TepMHH
«aTOMHBIE Beca»), NPHBELEHHbIE HUXKE, ONpe/leJleHbl OTHOCHTEJbHO
usotona '*C, npuHATOro TouHo 3a 12, 10 4-3HauHBLIX UADP.

AJIKOT'OJIEMETPUMECKHUE TABJIMLbI

1. CooTHomenune MKy IJIOTHOCThH BOJHO-CIIHPTOBOrG pacTsopa

u conepsxanmem Bezmo

u colepacapydeM QelpoaM

HanmeHoBanue Cumeoit| OTHOCHTE/ILHAS Haumenosarue CumBon OTHOCHTEbHAS
aTOMHas macca aTOMHas Macca

A3ot N 14,01 Mom6nex Mo 95,94
AmoMuHMI Al 2698 Muinmsax As 7492
Bapui Ba 137,33 Hatpua Na 2299
Bop B 10,81 Huxkems Ni 58,71*
Bpom Br 79,90 OroBo Sn 118,7*
Banagui \% 50,94* Tnatuna Pt 195,1*
Bonopon H 1,008 P1yms Hg 200,6*
Bonbdpam w 183,85* Pyrenui Ru 101,1*
BucmyT Bi 2090 Caunen Pb 207,2
Tenwit He 4,003 Cenen Se 78,96*
FomMui Ho 164,9 Cepa S 32,06
Keneso Fe 55,85* Cepebpo Ag 1079
3osoTo Au 197,0 CrtpoHumi * Sr 87,62
Hon I 126,9 Cypema Sb 121,75*
Kaamui Cd 112,4 Turan Ti 47.90*
Kanwi K 39,10* Topui Th 2320
Kambuun Ca 40,08 Yraepon C 12,01
Kucnopon [¢) 16,00* Vpau 18] 238,0
Kobamt Co 58,93 dochop P 3097
Kpemuui Si 28,09* dTOp F 19,00
JianTan La 1389 Xnop Cl 3545
Jlutun Li 6,941* Xpom Cr 52,00
Maruui Mg 2431 Lepun Ce 140,1
Maprauer; Mn 5494 Lk Zn 65,38
Mems Cu 63,55* LIupxoHmi Zr 91,22

Npumeuwanue IpuseneHubic B TabNule OTHOCHTENBHBIE ATOMHBIE MACChl 3JIEMEHTOB
NPHHATE MeXOyHapomHbIM COK30M MO TEOPETHYECKOX M IIPHKNANHOM XHMUH (JUPAC) B 1975 .
(Pure App. Chem., 1976, vol. 47, 75).

* BeJIMYMHBI CYHTAIOTCH NOCTOBEPHbIMH J0 +1 B nocremmei unbpe WM oo +3, ecnd nome-
4eHbl 3BE3/I0YKOM.
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HOCTb HOCTb
L‘ 20 B MpOUCHTaxX TpaMMOB | MUTJIH- P20 B NpouUeHTax TPaMMOB | MHJ1NIU-
B 100 M1 {1MTPOB B| B 100 mn {1uTpOB B
npu 20°C [100 1 npw| npu 206°C (100 r npy
o Mac- | no 06B- B3BELIU- Mo mac- | 1o 061;- B3BELIH-
ce eMy BaHHUH B ce eMy BaAHHHU B
BO3AYXE BO3OYXE
099823 0,00 0,00 0,00 0,00 4 20 4,03 18 4,06
’ 80 12 16 13 16 2 32 17 29 20
0,9978 23 29 23 29 0 44 32 41 36
6 34 43 34 43 0,9918 3,55 4,46 352 4,59
4 44 56 44 56 6 67 6l 64} 65
2 55 70 55 70 4 78 75 75 SQ
Y 66 83 66 83 2 90 90 87 95
0,9968 77 97 77 97 0 4,02 5,05 99 5,10
el 87 | 110 87 | 10 | 09908 | 14 20 | 410 | 25
4 98, 24 98 24 6 26 35 22 41
2| 1,09 38 1,09 38 4 38 50 34 56
0 20 Sl 19 51 2 50 65 46 71
0,9958 31 65 32 66 0 62 80 58 87
el a2 79 41 30 ||09s98 | 75 95 70 | 6,02
4 52 92 52 93 6 87 6,10 81 17
2 63 2,06 63 2,07 4 99 26 94 34
0 74 20 74 21 2 S.H 41 5,06 49
0,9948 85 34 85 35 0 24 57 19 65
6 96 48 96 50 0,9888 37 73 31 81
41 207 62 2,07 o4 6 49 88 43 97
2 19 76 18 78 4 62 7,04 56 7,13
0 29 90 29 92 2 75 20 68 29
0,9938 4] 3,04 40 3,06 0 87 36 81 46
6 52 18 51 20 0.9878 | 6.00 52 94 62
4 63 32 62 34 6 13 67 6,05 77
2 75 46 73 48 4 26 83 18 94
0 86 60 84 63 2 39 99 31 8,10
0,9928 97 74 95 77 0 52 8.15 43 27
61 3,09 89 3,07 92 || 0,9868 65 32 57 44
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Pao B IIpOLIEHTaxX TPAMMOB | MUJLJIH- P2 B [IPOUEHTAX rPaMMoOB | MUJLTH- P20 B mpoueHTax Ep]a&i)MS; !::I::g:l! B 100 M1 | 1MTPOB B
8 100 Ma {nuTpoB 8 3100 MA L AUTPOB B npy 20°C {100 T npwt TipH 20 00T pr
npu 20°C (100 r npyu npu 20°C [100 r npu 1o mac- | o 065~ B3BeLIH- 1o mac- | no 06b- B3BEILM- -
no mac- | no 00b- B3BELUM- no Mac- [ mo 06s- B3BELUM- ce emy BAHUK B ce eMy BaHMH B
ce eMy BaHHHK B ce eMy BaHWH B Bo3ayxe BO3OyXe
BO3/IyXe BO3IyXE
7 54 68 9
6l 1| 4| 6 | 6 4l 2| @ 97 | 8 2| 3 5 gowl, o5 B e | s |
4 9 64 82 | 7 2| @ 61 | 1311 [1701 o 47 }5‘28 s | 2615 || 6| 3704 84 9 | 9
2| 7,05 80 95 | 93 o s 80 6 | 2 09678 | 62 o | B0 ol 0 | 2604 | 6
o 18 97 | 708 | 911 || 09768 | 72 98 4 | 4 6| 7 4 | 00 u 5% | s 6 | 6
09s8| 32 | 913 | 2 | 6| 8 |17 | ss | e b PP B o - -t ol | ®| 2| ®
6| 45 30 3 | 45 4| 140 35 o | 1 2| 21,07 8l v 2 olesn| 4 a 9| o
09854 7,58 | 947 | 7,47 | 9,62 2 18 54 84 99 0oy 2 # g |00 b sl 68 59 si[35,11
20 2| e | oo | 8 of 3| 1| 9 |19 09668 | 36 | 2616 1 0 1 4| 81| B e 2
0 8 80 73 9 || 09758 | 49 91 | 14,14 38 6| 30 3;1 o 47 21 o4 88 74 43
09843 | 99 97 87 [10,13 6| 6 |1810 9 | s8 M 2 | 2106 6 0| 2806 | 3403 86 | 59
6| 812 | 1013 | 800 | 30 4l 0 29 a8 21 8 : 19 17 9 | 75
4l 6| 0 | 3| oW 2 e | as | s | 9 ol LBl e I1P%] a1 s | e |
2 39 47 26 65 0 1511 67 74 | 19,17 09658 | 22,09 2 47 20 4 43 45 19 |36,06
of 53| e | 39| 82 ([o9ms| 27| 8 | s | 37 o 21 5 ol 3 2| se | e | 31| 22
09838 | 67 80 52 | 99 6| 43 | 1905 | 1504 57 il LS 3 ol % ol &8 74 2 | 37
6| 80 97 66 |11,17 4| 8 24 19 77 2w b Jos s llogsss| 80 88 53] 3
4 o4 [ 11,14 79 | 34 2| 4 43 34 97 0 a8 | 22.00 9 6| 93| 3@ 64 | 68
20 908 | 31| 9| % o 9 | 6 | 49 |21 096481 8l 0 4| 112 4| 29,05 6 | 15| 84
of 2| a8 | 906 | 70 |[0978fi605s | 8 | e | 36 PO ol A i 20| 0| 8| %
09828 | 35 65 19 | e 6 21 [ 2000 79 56 1298 §§ 0 47 0| 2 44 97 |37,15
6| 49 82 33 |12,04 4| » 19 94 76 21 B o P s Il ogsas| a1 58 | 2807 | 30
4| e 99 46 | 2 | 0972|1652 | 2037 | 1608 | 2095 voen| B » p 83 || 6| 3 7 19 | 46
20 7 e & | 40 0| 68 56 23| 215 sl B 8 79 | 30.00 4] 65 85 30 | 5t
o| ol 34 74 | s8 || 09728 | 84 75 38 35 6 o |7 18 1| 7 99 4 | 716
0.9818 | 10,05 51 87 | 75 6| 9 9 52 54 \ M VR I 36 o| 89 | 3613 s2 0 9
A A A R bl I S A B } Maaoe | 38 |0 | 54 [loosse| 001 | 26 | 62 |38.06
4| 3 85 14 |13.11 2| 30 | 31 82 | % o | 249 P 2 nll el Tl 4 B3| 2
2 48 | 13,03 28 29 0 45 49 9 | 22,13 U.7628 b b 15 90 4 53 83 36
0 62 20 42 47 0,9718 61 68 | 17,11 33 6 36 27;; ‘;;5; 3 (9)2 3 §2 P o4 51
09808 | 76 38 s6 | 66 6| 76 86 | 25 52 41 30 o 0 |7 s ol a8 80 | 2905 | 66
61 o1 551 69 | 83 4l 92 |05 | a0 | 7 20 G100 S & [loosss| e | 94 16| s
4| 11,0 73 84 [14,02 2| 18,07 3 s 91 o| 78 19 8 2 0058|600 % | o
2] 20 90 97 | 20 o 2 41 69 | 23,10 09618 | 92 > | 2409 78 4| 84 20 36 (39,10
0 34 [1408 |10 | 38 | 09708 | 37 60 84 31 f R @ | 95 2| 95 34 4 | 25
09798 | a0 | 26 | 25 | 57 6| 2 7| e | % 4 A IO il PR ofsor | @ | 51| 4
6| 64 4 w0 | 7 4| e 9% | 18,12 69 20026 7730 {ogsig| 18 60 68 | 55
4l 62 s | o4 2| 83 |24 2 88 | S 2555 |31t | 2450 | 3248 || 6| 30 73 78 | 69
2| 93 79 67 |1512 0| 98 32 41 | 2407 0,9608 | 25, 3 21 63 4l @ 86 88 84
0| 1207 97 82 | 31 | 09698 1913 s0 | s 2% ’ - o | 2l 3 99 | 98| 98
09788 | 22 | 1515 9% [ 50 6| 68 69 45 6 | 38,12 | 30,09 |40,12
6| 37| 3 [l | e al B 86| 8| 6 i 210 sae e fossos| 76 | 2 |1 2
4| s 52 5 | 88 2| 58 | 2404 97 83 l ol 13 o |7 | T | 6] w1 38 » | @
2| e 70 39 [16,07 ol m 2 | 1902 | 2502 09598\ 26 | %4 3 48 4l 99 51 39 | 56
, 0| 8l 38 53 | 26 || 09688 | 88 40 2% 21 1 A A ® 4 2| 3210 64 0| 0
097718 | 96 | 16,06 68 | 4 6| 2003 57 39 40 4 3 56 81 col 77 60 | 8
6] 13.11 25 8 | 64 4| s 75 53 59 2| 65 N
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Al
Ct:uep:xa:me 6e3sonnoro cnupra Conepxanue Ge3sonroro cnupra Conepxaxne 6e3800HOFO CNUpPTa Conepxanne 6e380aHOTO CTIHPTA
Mnot- ? 4RO CHPTODOM pacinope nor. B BOAIHO-CMMPTOBOM pacTBope B BOMHO-CIIKPTOBOM PacTBOpe 0 B BOJHO-CIIMPTOBOM PacTBOpE
- J10T-
HOCTh HOCTb LI:CO_A_T; HOCThH
P2 B MPOLEHTAX  |rpaMMOB | MuLIH- Pz B MpoueHTaX rpamMmoB | MuAIH- P20 +| B NPOUEHTAX  |[TPAMMOB [ MUK~ P20 B IPOHEHTAX PAMMOB | MILLTH-
B 100 Mn1 fnupos & 8 100 M1 | nuTpos B B 100 M1 | TUTPOR B B 100 M | IMTPOE B
nipu 20°C {100 T npu npu 20°C [ 100 r mpnt npu 20°C {100 T npy TpA 20°CT00TTIpH
110 Mac- | no o06s- B3BELLU- no mac- [ no 06b- B3BELIU- no mac- | no 06b- B3BELUU- no Mac- | no 06u- B3BELLIM-
ce eMy BaHMM B ce eMy BaHHUHU B ce emy BaHUK B ce eMy BaHMH B
. BO3AYyXeE BO3AYXE : BO3OYXE BO3OyX€
T
0,9498 33 90 70 |41,00 6 27 42 | 3506 4 85 38 97 |53,08 2 18 96 59 58
6 44 | 3903 81 14 4 37 53 15 ﬂ 2 94 48 | 39,05 20 0 28 | 54,06 67 70
4 55 15 90 28 2 47 64 23 53 0 42,04 58 13 32 || 09218 37 15 74 81
2 66 28 | 31,00 42 0 58 75 32 66 0,9308 13 69 22 45 6 46 25 82 93
0 78 40 10 56 0,9398 68 86 41 79 6 23 79 30 56 4 55 34 89 159,05
09488 | 32,89 | 3953 | 31,20 |41,71 6 78 98 50 93 4 33 89 38 68 2 65 44 97 17
6| 33,00 66 30 86 4 88 | 45,09 59 48,06 2 42 99 46 80 0 74 54 14305 29
4 1 78 40 99 2| 98 20 68 | 18 ol 52 |s010 54 93 || 09208 | 83 63 12 40
2 22 91 50 |42,14 0| 38,09 31 76 31 0,9298 61 20 62 |54,05 6 92 73 20 52
0 33 | 40,04 60 28 (] 09388 19 42 85 43 s 71 30 70 17 4 | 47,01 82 27 63
0.9478 44 16 70 42 6 29 53 94 56 4 80 40 78 29 2 10 92 35 75
6 55 28 79 56 4 39 64 | 36,02 69 2 90. 50 86 41 0 20 |5501 42 86
4 66 41 89 70 2 49 75 11 82 0| 43,00 60 94 531109198 29 11 50 98
2 7 53 9 | 84 0| 59 86 20 | 95 09288 | 09 71 | 4002 | 66 6| 38 20 57 [60.10
0 88 65 | 32,08 98 |l 09378 69 97 28 |49,07 6 18 81 10 78 4 47 30 65 22
0,9468 99 I 18 14312 [ 79 1 4608 37 20 4 28 91 18 90 2 56 39 72 33
6 34,10 90 28 2 4 89 19 46 33 2 37 | 5101 26 |55,02 0 65 48 79 44
4 21 | 41,02 38 39 2 99 30 54 46 0 47 11 34 14 ]|'09188 74 58 87 56
2 32 15 48 54 0| 39,09 41 63 58 0,9278 56 21 2 26 6 83 67 94 67
0 43 27 57 68 09368 | 39,19 | 46,52 | 36,72 (49,71 6 66 31 50 38 4 93 77| 44,02 79
0,9458 54 39 67 81 6 29 63 80 84 4 75 41 58 50 2 | 48,02 86 09 91
6 65 51 76 95 4 39 73 88 9% 2 85 51 66 62 0 11 95 16 161,02
4 76 62 86 144,08 2 49 84 97 5008 0 % 61 73 74 1} 09178 20 |5605 24 14
2| 86 75 95 | 2 o s 95 | 3706 | 21 0,9268 | 44,04 7 81 | 86 61 2 14 3 2
0 97 87 | 33,05 35 0,9358 69 | 47,06 14 34 6 13 81 89 98 4 38 23 38 37
0,9448 | 35,08 99 14 49 6 79 17 23 47 4 23 91 97 56,10 2 47 33 46 49
6 19 | 421 24 63 4 89 27 31 59 2 32 | 52,00 | 41,04 21 0 56 42 53 60
4l 2 23 3T 21 % 38 W | n o| 4 10 2 | 33 lloges | 65 51 60 1 71
2 40 35 43 90 0] 40,09 49 48 85 0,9258 51 20 20 45 6 75 61 68 83
o 50 46 51 4503 || 09348 19 59 56 97 6| 60 30 28 57 4| 84 70 75 95
0,9438 61 58 61 17 6 29 70 65 (51,10 4 70 40 36 69 2 93 79 82 162,06
6 11 70 70 30 4| 38 81 73 » 21 M 50 44 81 0|49027| 8 90 18
4 82 82 80 44 2 48 92 82 35 0 88 60 52 93 || 09158 11 98 97 29
2 93 94 89 58 0 S8 | 48,02 90 47 0,9248 | 44,98 |S2,69 141,59 [57,04 6 20 | 57,07 |4504 40
0} 36,03 | 43,05 98 71 0.9338 68 13 99 60 6 | 45,07 79 67 16 4 29 17 12 53
0,9428 13 17 | 34,07 84 6 78 23 | 3807 72 4 16 89 74 28 2 38 26 19 64
6 24 2 16 97 4 88 33 15 84 2 26 99 82 40 0 47 35 26 76
4 34 39 25 | 46,10 2| 8 44 23 97 o 35 [53090 9 | s2 |loous| 56 44 34 | 87
2 45 5 34 23 0| 41,07 54 31 (52,09 0,9238 44 18 97 63 6 65 53 41 98
0f 55 62 43 3% | 09328 i7 65 o | n 6 53 28 142,85 75 41 74 62 48 163,09
0,9418 65 74 52 49 6 27 75 48 34 4 63 38 13 88 2 83 72 56 21
6 76 85 61 62 4 36 86 56 46 2 72 48 21 58,00 0 92 81 63.| 32
4 86 97 70 75 2 46 96 64 58 0 81 57 28 1 0,9138 | 50,01 90 70 44
2 96 | 44,08 79 88 0 56 | 49,07 73 71 0,9228 91 67 36 23 6 10 9 71 55
0 37.07 19 88 147,01 0,9318 65 17 81 83 6 | 46,00 77 44 35 4 19 | 58,08 84 66
0,9408 17 30 9% 14 6 75 27 89 95 4 86 51 46 2 28 17 91 77
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Conepxanue 6€3804HOTO CIIMPTA Conepxanue 6e3800HOTO cimpTa
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HOCTb HOCTb
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npu 20°C {00 T npu
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ce emy BaHUM B ce emy BaHMM B
BO3AYyXC BO3NyXe
37 26 98 89 0,9038 4 2
09128 | 50,46 | 5835 46,05 [64.00 6 53 i? %; 69,1(;8
6 55 44 12 11 4 63 53 35 30
4 64 54 20 23 2 72 62 42 42
2 73 63 27 35 0 81 71 50 53
0 82 72 35 46 0.9028 89 79 56 63
0,9118 91 81 42 57 6 98 88 63 74
6 [ 51,00 90 49 68 41 5507 97 70 86
4 09 9 36 80 2 16 | 63,05 76 97
2 18 | 59,08 63 91 0 25 14 83 70,08
o o 17 70 65,02 09018 | 33 2 9 | 19
0,9108 36 26 77 14 6 42 31 97 30
6 45 35 84 25 4 51 40 | 50,04 42
4| sa 4 o | 36 2| 0 a8 | 10| 5
2 63 53 9 48 0 68 57 17 64
0 71 62 {4706 59 0,9008 | 55,77 | 63,65 50,24 70,75
09098 | 80 71 B3| 70 6| 86 74 31| 86
6 89 80 20 82 4 95 82 37 97
4 98 89 27 93 2 [ 56,03 91 44 71,08
2 (5207 98 34 166,05 0 12} 64,00 Sl é(]
0 16 160,07 41 16 0.8998 21 08 58 30
0,908% 25 16 48 27 6 30 17 65 42
6 34 25 55 39 4 38 25 71 53
4 43 34 62 50 2 47 34 78 64
2 s2 43 70 61 0 56 42 84 75
0 60 52 77 72 0,8988 65 S1 92 86
0,9078 69 60 83 83 6 73 59 99 97
6 78 69 90 95 4 82 68 51,05 72,08
4| w7 78 97 | 67,06 2| ol 76 11 19
2 96 87 | 48,4 17 01 57,00 85 18 30
0] 53,05 96 11 29 0,8978 08 93 25 41
0,9068 14 | 61,05 18 41 6 17 65,02 32 53
6 22 14 26 52 4 26 10 38 63
4 31 22 32 62 2 34 18 44 73
2 40 31 39 73 0 43 27 52 85
_0 ‘!9 40 46 85 0,8968 52 35 58 9%
0,9038 3§ 49 53 97 6 60 43 64 73,06
6 67 57 60 | 68,07 4 €9 52 71 .18
4 75 66 67 19 2 78 61 78 30
2 84 75 74 30 0 87 69 85 41
0 93 84 81 41 0,8958 9s 77 i 5i
0,9048 | 54,02 92 87 52 6 | 58,04 86 99 63
6 11 62,01 94 63 4 13 94 52,05 73
4 19 10 | 49,01 75 2 2] 66,02 ’11 84
2 28 19 08 87 0 30 11 18 95
0 37 27 15 96 0,8948 39 19 24 74,06
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Ilnot- Mnot-
HOCTH HOCTh
P20 B MPOLEHTAX TPaMMOB | MIWLIH- P20 B NIPOLIEHTAX IPaMMOB | MUIIH-
8 100 M1 |IMTpOB B B 100 mi |uTpos B
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no Mmac- |no 06s- B3BeLIU- no mac- | no o6e- B3BEILIH-
ce emy - | pannu B ce eMy BaHUM B
BO3OyXE BO3/YXE
6| 47 27 30 17 4 44 70,05 29 21
4 56 36 38 29 2 53 12 34 31
2 65 44 44 39 0 61 20 41 42
0 74 53 51 51 0,8848 70 28 47 53
0,8938 82 61 57 61 3 79 36 53 64
6 91 69 64 72 4 87 45 60 75
4 | 59,00 77 70 83 2 96 53 67 86
2 08 86 77 95 0| 63,04 61 73 97
0 17 94 83 75,05 0,8838 13 69 79 [80,08
0,8928 26 67,02 90 16 6 21 77 86 19
6 34 11 97 27 4 30 85 92 30
4 43 19 53,03 39 2 39 93 98 40
2 52 27 09 49 0 47 71,01 56,05 51
0 60 36 17 61 0,8828 56 09 11 62
0,8918 69 44 23 72 6 64 17 17 73
6 77 52 29 83 4 73 25 24 84
4 86 61 36 94 2 82 33 30 95
2 95 69 43 76,05 0 90 41 36 (81,06
0 { 60,03 7 49 15 0,8818 99 49 42 17
0,8908 12 85 55 26 6 | 64,07 57 49 28
6 21 94 62 38 4 16 65 55 39
4 29 68,02 69 49 2 24 72 61 49
2 38 10 75 59 0 33 80 67 60
0 47 T18 81 70 0,8808 41 88 73 70
0,8898 55 26 88 81 6 50 96 80 81
6 64 35 95 93 4 59 72,04 86 93
4 72 43 54,01 77,04 T2 67 12 92 (82,04
2 81 51 07 141 0 76 20 99 15
0 90 59 14 25 0,8798 34 28 57,05 25
0,8888 | 60,98 68,67 54,20 71,36 6 93 36 11 36
6 161,07 75 26 47 4 1 65,01 4 17 47
4 15 83 33 57 2 10 S1 23 57
2 24 91 39 68 0 18 59 29 68
0 33 69,00 46 80 0,8788 27 67 36 9
0,8878 41 08 52 91 6 35 75 42 90
6 50 16 59 78,02 4 44 83 48 83,01
4 58 24 65 12 2 52 91 55 12
2 67 32 71 23 0 61 98 60 22
1] 76 40 78 34 0,8778 69 73,06 66 33
0,8868 84 48 84 45 6 78 14 73 45
[ 9 56 90 S6 4 86 22 79 56
4] 62,01 64 96 66 2 95 29 85 66
2 10 72 55,03 -7 0 66,03 37 91 77
0 18 80 09 88 0,8768 | 66,12 73,45 57,97 |83,87
0.8858 27 88 15 99 6 20 53 58,03 98
36 96 22 |79,10 4 29 60 09 |84,08
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Mnor- {Inot-
HOCTb HOCTh
P20 B NPOLEHTAX TPaMMOB | MWK~ P2 B [IPOLIEHTAX TPAMMOB | MUJUTH-
B 100 M |auTpos B B 100 M1 |I¥TpOB B
npu 20°C (100 r npu nipu 20°C (100 r npu
1o Mac- [no 06s- B3BELIN- ne Mac- { 0o 06s- B3BELIH-
ce eMy BaHUHM B ce EMY BaHUK B
BO3NYXE BO3/IyXE
2 37 68 15 19 0 26 19 92 14
0 46 76 22 30 0,8668 35 26 98 24
0,8758 54 84 28 42 6 43 33 61,03 34
6 63 91 33 51 4 52 41 10 46
4 71 9 40 63 2 60 48 15 56
2 80 74,07 46 74 0 68 56 22 67
0 88 15 52 85 0,8658 77 63 27 77
0,8748 97 22 58 95 6 85 70 33 88
6 | 67,05 30 64 (85,06 4 94 78 39 99
4 14 37 70 16 2| 71,02 85 44 190,09
2 22 45 76 27 0 10 93 51 21
0 31 53 82 38 0,8648 | 71,19 78,00 61,56 190,31
0,8738 39 61 89 49 6 27 07 62 41
6 47 68 94 59 4 36 15 68 S3
4 56 76 59,01 70 2 4 22 74 63
2 64 84 07 81 0 52 29 79 73
0 73 91 12 91 0,8638 61 37 86 84
0,8728 81 99 19 186,03 6 69 44 91 95
6 90 75,06 24 12 4 7 51 97 191,05
4 98 14 31 24 2 86 59 62,03 16
2 | 68,07 22 37 35 0 94 66 08 26
0 15 29 42 45 0,8628 | 72,03 73 14 36
0,8718 24 37 49 56 6 11 81 20 47
6 32 45 55 67 4 19 88 26 57
4 41 52 61 77 2 28 95 31 68
2 49 60 67 89 0 37 79,03 38 79
0 58 68 73 (87,00 0,8618 4 10 43 90
0,8708 66 75 79 10 6 53 17 49 (92,00
6 75 83 85 21 4 61 24 54 10
4 83 90 91 31 2 69 32 60 22
2 92 98 97 42 0 78 39 66 32
0 | 69,00 76,06 60,03 53 0,8608 86 46 72 42
0,8698 08 13 09 63 6 95 53 77 52
6 17 21 15 74 4| 73,03 61 83 64
4 25 28 21 85 2 11 68 8% 74
2 34 36 27 96 0 20 75 94 84
0 42 43 32 88,06 10,8598 28 83 63,01 96
0,8688 51 51 39 17 6 36 90 06 93,06
6 59 58 44 27 4 45 97 12 16
4 68 66 51 38 2 53 80,04 17 27
2 76 74 57 50 0 61 1 23 37
0 84 81 62 60 0,8588 70 19 29 49
0,8678 93 89 69 71 6 78 26 35 59
6 | 70,01 96 74 81 4 86 33 40 70
4 10 77,04 81 93 2 95 40 46 80
2 18 11 86 (89,02 0] 74,03 47 51 90
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no Mac- | o 061- B3BELIN- no mac- | no 06%- B3BELLH-
ce emy BaHUK B ce eMy BaHMH B
BO3YXE BO3YXE
0,8578 11 54 57 194,01 6 91 76 11 83
el w | e | & | B 4] 9| ® 6 | 9
4 28 69 69 23 2| 78,07 90 22 99,04
2 36 76 74 33 0 16 97 28 15
0 44 83 80 43 0,8478 24 84,04 33 25
0,8568 53 90 85 54 6 32 10 38 34
’ 6 61 97 91 64 4 40 17 43 45
4 69 81,05 97 76 2 48 24 49 56
2 78 12 64,03 87 0 56 31 54 67
0 86 19 08 97 0,8468 64 38 60 78
0,8558 94 26 14 195,07 6 73 ‘14 9;5‘ 87
3 19 17 4 81 51 70 98
g 75‘(1)% 30 25 28 2 89 58 76 1100,08
2 19 47 30 38 0 97 65 81 19
0 27 54 36 49 0,8458 | 79,05 71 86 28
0,8548 35 61 41 59 6 13 78 91 39
’ 6 44 68 47 70 4 22 85 97 50
4 52 75 52 80 2 30 1 67,02 60
2 60 82 58 90 0 38 98 07 70
0 69 89 63 96,01 0,8448 46 85,05 i3 80
0,8538 77 96 68 11 6 54 12 18 91
’ 6 85 82,03 74 21 4 62 18 23 (101,01
4 93 10 80 32 2 70 25 29 12
2 1 76,01 17 85 43 0 78 32 34 23
0 ’10 24 91 53 0,8438 87 38 39 32
0,8528 | 76,18 82,31 64,96 196,63 6 95 45 44 42
6 26 38 65,02 74 4 | 80,03 51 49 52
4 35 45 08 85 2 11 58 55 63
2 43 52 13 95 0 19 65 60 74
0 51 59 19 (97,06 0,8428 27 71 65 83
0,8518 59 66 24 16 6 35 78 70 94
el e | m 0 | 2 4l @ 85 76 [102.04
4 76 80 35 38 2 51 91 81 14
2 84 87 41 48 0 60 98 86 25
0 92 94 46 59 0,8418 68 86.05 gé ig
8 0 69 6 76 11
0’850§ 77’8(9) 83,8; 3'27 80 4 84 18 68,02 56
4 17 14 62 89 2 92 %‘: (l); gg
99 0| 81,00
é g; %zls % 98,10 0,8408 | 81,08 86,37 68,17 110285
0,8498 42 35 79 20 6 16 44 22 N 96
6 50 42 84 31 4 24 50 21 |103,00
4 58 49 90 42 2 32 57 33 17
2 66 56 95 53 0 40 63 37 26
0 74 63 66,01 63 0,8398 48 70 43 37
0,8488 83 69 05 73 6 56 76 48 47
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1lpodoaxncerue

Conepxanue 6e3ronHoro cnupra Conepxanue 6e3BoaHOrO cipTa l Conepxanne 6e3BOAHOTO CTIHPTa Conepxanue 6e380IHOTO CIMPTa
B BOAHO-CIIMPTOBOM pacTeope B BOOHO-CITHPTOBOM pacTeope - - M pacTBOPE B BOAHO-CTTUPTOBOM pacTsope
IaoT- Mnot- | B BOAHO-CMHUPTOBOM P Mo
HOCTH HOCTE Mno1- HOCTB
P20 B fIpOLEHTAX rpaMMoB | MIJUTH- Pz B POLIEHTaX TpamMMOB | MHJLIH- Hgﬂb OLEHTAX TPAMMOB | MHILIM- P20 B NPOLIEHTAX rpaMMoB | MWLTH-
B 100 mn |nuTpos B 8 100 Mn | nuTpoB B * » fpol 8 100 M1 {IMTPOB B B 100 M1 nMTPOB B
npu 20°C (100 r npu npu 20°C 1100 r npu pu 20°C |100 r pu nipu 20°C {100 r npn
o Mac- | no 06s- B3BELUH- no Mac- [ no o6n- B3BELLIU-~ no mac- | no 06b- B3BEUIN- no mac- | no 06%- B3BEILU-
ce eMy BAMUU B ce eMy BaHMM B e emy BaHH ce eMY BaHHHU B
BO3dyXe BO3lyXe BO3AYXE BO3AyXE
4 64 83 53 58 2 29 71 81 20 0 85 0 94 71 0,8118 27 91 91 117,07
2012 8 58 67 o) 37 77 85 29 08208 | 92 47 98 81 6 35 9 95 16
0 80 9% 63 78 0,8298 45 83 90 39 6 1 89.00 53 | 73,03 91 4 42 | 95,01 99 25
08388 | 88 | 87,02 68 87 6| 3 % | 9 51 4l o8 s8 | 07 {11300 2| 75,03 34
6 9% 09 74 98 4 61 96 | 71,00 61 2 15 64 12 10 0 56 11 07 43
418204 | 15 | 78 |10408 20 68 |90 | o5 | 7 ol 23| 20| 1| 20 |josws) e | 16| 1l 52
27 12 21 83 18 0 76 08 10 81 0.8198 30 75 20 29 6 7i 21 is 61
0 20 28 89 29 || 08288 | 8584 | 90,14 | 71,14 [108,90 B 18 81 25 39 4 78 26 19 70
0,8378 28 34 93 38 6 92 20 19 109,00 4 45 87 Jo 49 2 85 31 22 80
6 36 41 99 49 4| 86,00 26 24 10 2 53 92 34 58 0 93 36 26 89
4 44 47 | 69,04 59 2 07 32 29 20 0 60 98 39 68 | 0,8098 | 93,00 41 30 98
2 52 53 08 68 0 15 38 33 30 0.8188 68 | 93,04 43 78 6 07 46 34 |118,07
0 60 60 14 79 || 08278 23 43 37 38 s 75 09 47 86 4 14 52 39 18
0,8368 68 66 19 89 6 31 49 42 48 4 83 14 51 95 2 22 57 43 27
6 76 72 23 98 4 38 55 47 58 2 91 |~ 20 56 |114,06 0 29 62 47 36
4 84 79 29 |105,09 2 46 61 52 68 0 98 25 60 15 0,8088 36 67 51 45
21 92 85 34 19 0f 54 67 56 78 0,8178 | 90,06 31 65 25 6| M 72 55 54
0| 83,00 92 39 30 || 0.8268 62 73 61 88 s 13 36 69 33 4 50 77 59 63
0,8358 08 93 44 40 6 69 79 66 98 4 21 42 73 4 2 58 82 63 73
6 16 | 88,04 49 49 4 77 85 71 | 110,08 2 28 47 77 53 0 65 87 67 82
4 24 11 54 61 2 85 91 7 18 0 35 53 82 63 0,8078 72 92 I 91
2 32 17 59 70 0 93 97 80 28 08168 | 9043 | 93,58 [ 73,86 |114,72 6 79 97 75 |119,00
0 40 23 64 80 0,8258 | 87,00 | 91,03 85 38 6 50 63 90 80 4 86 | 96,02 79 09
0,8348 48 29 68 89 6 08 09 89 48 4 58 69 95 91 2 94 07 83 18
6 56 36 74 1106,01 4 16 15 94 58 2 65 74 99 115,00 0| 94,01 12 86 27
4 64 42 79 10 2 24 20 98 66 0 73 80 | 74,03 10 | 0,8068 08 16 90 35
2| 72 48 83 20 0] 31 2 | 72,03 76 038158 | 80 85 07 19 61 15 21 94 44
0 80 54 88 30 0,8248 39 32 08 86 ! 3 88 91 12 30 4 2 26 98 53
0,8338 88 61 94 42 6 47 38 12 9 4 95 9% 16 38 2 29 31 | 76,02 63
6 96 67 9% 51 4 54 44 18 1111,06 : 219103 |94 21 49 0 36 36 05 72
4 | 84,04 73 | 70,03 61 2 62 50 23 16 i ol 10 07 25 58 0.8058 43 41 09 81
2 11 79 08 70 0 70 55 27 25 0,8148 17 12 29 67 6 50 45 13 89
0 19 86 13 82 0,8238 78 61 32 35 "6 25 17 33 76 4 57 50 16 98
0,8328 27 92 18 91 6 85 67 36 45 | 4 32 23 37 86 2 65 55 20 (120,08
6| 35 98 23 107,01 41 93 73 41 55 | 21 39 28 41 95 0 72 60 2 17
4 43 | 89,04 28 10 2| 88.01 79 45 65 ‘ 0 47 33 45 116,03 0,8048 | 94,79 | 96,65 | 76,28 1120,26
21 51 10 32 20 o o8 85 50 75 ! 08138 | 54 38 49 12 6| 86 70 32 35
0 59 16 37 30 || 0,8228 16 90 3 83 : e 61 43 53 21 4 93 74 35 43
0,8318 67 23 43 42 6 24 96 58 93 i 4 69 49 58 32 21 95,00 79 39 52
6 74 29 47 52 4 31 | 92,02 63 [112,03 ; 2 76 54 62 41 0 07 84 43 61
4 82 35 52 61 2 39 08 68 14 0 83 59 66 50 || 0,8038 14 89 47 70
2 9 41 57 71 0 47 i3 72 22 0.8128 91 64 70 59 6 21 94 51 80
0 98 47 62 80 0.8218 54 19 76 1 T 98 70 74 70 1 4 28 99 55 89
0,8308 | 85,06 53 66 91 6 62 25 81 42 [ 492,05 75 78 78 2 35 | 97,03 58 97
6 14 59 71 108,00 4 69 30 85 St 1 2| s 80 82 87 0 42 08 62 . 1121,06
4 21 65 76 10 2 77 36 90 61 0 20 85 86 96 0,8028 49 12 65 14
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Kpenocts 30% 40% 50% 60% 70% 80% 90% 92%
B3ATOr O
crvpra, % |
Crumpy BOOa CnnupT BOJIA coupT BOga CnupT BOOa CIoupT BOOAa CIupT BOOa CAUpPT BOIa cnupt BO.1a
70 394 606 534 466 680 320 835 165
69 401 599 543 457 692 308 849 151
——— 68— 408 592 553 447 704 296 864 136
67 416 584 562 438 716 284 879 121
66 423 577 572 428 729 271 895 105
65 431 569 583 417 742 258 911 89
64 438 562 593 407 756 244 928 72
63 447 553 604 396 770 230 945 55
62 435 345 616 384 784 216 963 37
“ 6l 464 536 627 373 799 201 981 19
o 60 472 528 639 361 815 185
59 482 518 652 348 830 170
58 49] 509 665 335 847 153
57 501 499 678 322 864 136
56 511 489 692 308 881 119
55 522 478 706 294 899 101
54 532 468 720 280 918 82
53 544 456 736 264 937 63
52 555 445 751 249 958 42
51 567 433 768 232 978 22
50 580 420 785 215
49 593 407 803 197
48 607 393 821 179
47 621 379 840 160
46 636 364 860 140
45 651 349 881 119
44 667 333 902 98
43 684 316 925 75
[poooixncenue
. % 0% 80'% 5 o
Kpenocts 30% 40% 0% 60
B3ATOrO 4 crptT BOJl4
cnupra, % cnupi BOJa caupT BONA cnupt BOJA cnupt BOila cnunpT BOM4 CHUPT BOJA cnupT BOJ1d P
) 701 299 949 51
41 720 | 280 | 974 26
40 739 261
39 759 241
38 781 219
37 803 197
36 826 174
35 851 149
34 878 122
33 905 95
w5 935 65
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4. Koxmgectsa (B MEAIKIATPaX npH 20°C) BoAbl B cnHpTa pa3IHYHOH KPENOCTH, KOTOpbie
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Ipodosxncenue
5. Kosuuecrsa (B MEuTWiATPaX HpE 20°C) BOAM H COHDPTA PA3IHYHOK KpemocTH, ”
KOTopbie HEODXONHMO CMemAaTh, 4TO6M mOAYuHMTL 1 1 (upu 20°C) cmMpTR KpemocTbio .
30%, 35%, 40%, 45%, S50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% . 85% 90% 95%
Kpenocts 75% 80% *
pa 0
K 30% 35% 0% 5% cumpra, % cnMpT | Boaa | CAMPT | BOJAA | CHIMPT poga | crupt | Boma | cnmpT | BOAdd
penocTe % % % %
Pa3BoauMoro . 2 984 5 18 6
cnupta, % 6| 78, » >
’ crMpr Boza cnMpT Boza crmMpT BOZa capt BOM& 96,5 ZI;Z&% ;ﬁ’g gig’g g(z)’g gg?,g giig 3:35.'2”,6 77,1 985,2 12,3{
96,4 p > > Y '71133.6 | 934,6 | 75,9 | 986, )
96.3 778.8 | 2453 | 830,7 | 189,9 | 882,7 | 133, . o875 | 149
9,5 3109 | 713,1 | 362,7 | 664,7 | 4145 | 6153 | 4663 | 565, 96.2 779,6 | 244,3 | 8316 | 188,8 | 883,6 }ﬁ‘: 3322 ;‘;2 988.6 | 13.6
9% 3112 | 7127 | 36301 | 6642 | 4149 | 6148 | 4668 | S64.4 %1 7804 1 2433 1 8325 187,81 8812 100 TS | 724 | 98936 | 124
96,3 31,5 | 7123 | 3634 | 663,8 | 4154 | 6143 | 4673 | 5638 960 781,3 | 242,4 | 833,3 | 186,8 | 8854 {29,1 o33 702 | 9906 | 112
9,2 3119 | 7120 | 3638 | 6633 | 4158 | 6137 | 467.8 | 5632 95.9 782,1 | 2414 | 8342 ) 1857 8863 1 12 S| 000 | oore | 99
96,1 3122 | 7116 | 364,2 | 6629 | 4162 | 6132 | 4682 | 5626 95,8 782,9 | 240,4 | 835,1 | 184,7 | 887.3 1269 | %104 689 | 9927 | 87
96,0 312,5 | 711,2 | 3646 | 6624 | 4167 | 6127 | 4688 | 5620 957 7837 | 2394 | 835,9 | 183,6 | 8882 1298 | oard | 677 |9937 | 7.5
959 3128 | 7108 | 3650 | 662,0 | 417,1 | 6122 | 4692 | 5615 95.6 7845 | 238,5 | 836,8 | 182,6 | 889,1 1247 | 9424 ) 665 | 948 62
95,8 3132 | 7104 | 3653 | 661,5 | 4175 | 6117 | 4697 | 560.9 95.5 785.3 | 2375 |-837,7-| 181,6 | 890,1 bl v | s | o9ss | S
95,7 335 | 700 | 3657 | ss1 | 4180 | s1ny | arcl2 | sees 95.4 786,21 2365 | 8386 | 1805 1 B9LO 4 1104 DR L G | 9968 | 3.7
95.6 3138 | 7096 | 366,1 | 660,6 | 4184 | 6106 | 4707 | 559.7 953 7870 | 2355 | 839,5 | 179,5 | 8919 }21,4 sasl an |sors | 2s
955 3141 | 7092 | 66,5 | 660,1 | 4188 | 6101 | 4712 | 559.1 95,2 788 | 045 | 8403 | 784 | 80201 203 | odee | 618 |9989 | 13
954 314,5 | 7088 | 3669 | 659,7 | 4193 | 609.6 | 4717 | 5585 951 7886 | 2336 | 841,2 | 1774 | 8938 , , ’
953 3148 | 7084 | 3673 | 659,2 | 4197 | 609,1 | 4722 | 5580
952 3151 | 7080 | 367,6 | 658,8 | 420,2 | 6085 | 4727 | 5574
95,1 3155 | 707,6 | 3680 | 6583 | 4206 | 6080 | 4732 | 556.8
IIpodoaxncenue
Kpenocts 50% 55% 60% 65% 70%
Pa3BoaAMMOro
cnupra, %
CnypT BOOA CUpT BOna CITHPT BOOa CnUpT BOIA CITHpPT BOOA
9.5 518,1 | 513,8 | 569,9 | 461,8 | 621,8 | 409,1 | 673,6 | 35,8 | 725,4 | 301,8
96,4 518,7 | 513,1 [ 570,5 { 461,1 | 622,4 | 408,3 | 674,3 | 354.9 | 726.1 | 300.9
9,3 519,2 [ 512,5 | 571,1 | 460,4 | 623,1 | 407.6 | 675.0 | 354.1 | 726.9 | 3000
96,2 519,8 | 511,8 | 571,7 | 459,7 | 623,7 | 406,8 | 6757 | 353.2 | 7277 | 299,1
96,1 520,3 | 511,2 | 572,3 | 4589 | 624,3 | 406,0 | 676.4 | 352.4 | 728.4 | 298.2
96,0 520,8 | 510,5 | 572,9 | 458,2 | 6250 | 405,2 | 677,1 | 351,5 | 729,2 | 2972
95,9 5214 5099 [ 573,5 [ 457,5 | 625,7 | 4044 | 677.8 | 350,7 | 729.9 | 296.3
95,8 521,9 | 509,2 | 574,1 | 456,8 | 626,3 | 403.7 | 678,5 | 349.8 | 730,7 | 295.4
95,7 522,5 | 508,6 | 574,7 1 456,1 | 627,0 | 402,9 | 679,2 | 349.0 | 731,5 | 294.5
95,6 523,0 | 507,9 | 575,3 | 4554 | 627.6 | 402,1 | 679.9 | 348.2 | 732.2 | 2936
95,5 523,6 1 507,3 | 5759 1454,7 | 628,3 | 401,3  680,6 | 347.3 | 733.0 | 292.7
95.4 524,1 | 506,6 | 576,5 | 453,9 | 6289 | 400,5 | 681,3 | 346.5 | 733,7 | 291.8
95,3 524,71 506,0 [ 577,1 | 453,2 | 629,6 | 399,7 | 682,1 | 3456 | 734.5 | 290.9
95,2 525,2 | 505,3 | 577,7 | 452,5 | 630,3 | 39,0 | 682,8 | 34,8 | 7353 | 290.0 ?
95,1 5258 | 504,7 {5783 | 451,8 | 630,9 | 398,2 | 6835 | 3439 | 736.1 | 289.0 |
!
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i ‘TIOMOLIBIO OJ-
npof6y BBOAAT B MEXKINEKTPONHbIH NMPOMEXKYTOK C

HOro M3 CJEAYIOUIHX NPHEMOB: BAYBaHHUE, HcrnapeHue H 1ap.
PasaoieHne MAVILEro OT UCTOUHUKA H3JYYEHHs CBETa B CHEKTD

ONPEREJNEHHE
NPUMECEA XHMHYECKHUX 3JIEMEHTOB
B PATHO®PAPMALLEBTUHYECKHX MPEMNAPATAX

Onpenenenne npuMecell XHMHYECKHX 3JEMEHTOB B paavodap-
MaLEeBTHYECKHX TIpenapaTax OoCYLIeCTBJSIIOT METOLOM 3MHCCHOHHO-
FO CHEKTPAJbHOIrO aHAJIH3a MO CHeKTpaM HCNyCKaHHA. AHauus
[IPEANOJIaraeT CxKMraHue npobbl HCHBITYEMOrO BElLUECTBA B [a30BOM
TNIAMEHH, SJEKTPHYECKOH Nyre WIH 3JEKTPHYECKOH BbICOKOBOBT-
HO#t Hekpe. [1pH 5TOM NPOMCXOAST HenapeHHe HecaeLyeMOTo Bellle-
CTBA M €ro JMCCOLMAIHSI HA ATOMBI H HOHBI, KOTOpPble BO36yKia-
I0TCS M MCTYCKaIOT CBeT. M3/yyeHue MCTOUHHKA cBeTa CKJaablBa-
CTCH H3 H3JYYeHHS] BO3OYXKAEHHbIX aTOMOB BCEX 3/IEMEHTOR, MpH-
CYTCTBYIOLIMX B npoGe. ATOMbI KaxJAOr0 3/1€MEHTa HCIyCKaloT
KBaHTBI CBeTa TOJbKO ONPeAENEeHHbIX JJIHH BOJH (Tak Ha3blBaeMoe

XapaKTEPHCTHYECKOE  H3JyueHHe), BbIIEJSEMbIX MOCPEACTBOM
CHEKTDAJLHEIX TNPUOODOB, B KOTOPHIX NPOHCXCAHT pPasficKenue
CBETA, HCIYCKAGMOr0 HCTOUHHKOM, B JIHHEHUATHIH CIEKT.

AAsi ocyllecTBAeHHsT CIIEKTPATbHOIO aHAIH3a HEOGXOIHMO fe-

peBecCTH aHaJIM3HpyeMOe BELUECTBO B raaooépasﬂoe COCTOsIHHE, BO3-

MO AJHHAM BOJIH OCYILECTBJSAETCH ¢ NOMOIIbIO cneKTpaﬂbel;nK%y;
60pOB, OCHOBHBIMH COCTABHbIMM HaCTSIMH KOTOPBIX SBJSAIOTC bmaﬂ
JHMATOpHAs 4acTb C BXOJAHOH l1eblo NpHGOpa; ;mcnepm%);}m o5
cucTeMa, BKJOUamOas cnemg}anb}ly}o H$1z3ge)1}1el;i§r9ngmepuzlﬁ
WK CTeKJA, HIH AH(paKUHOHH ; H
g?’)’::;l‘?&%? AAIIHil MOHOXPOMAaTHYECKOR H30Gpa)KeHHe BXONHOH
eqd — CHeKTpaJjbHble JHHHHM Pa3JHYHbIX AJIHH BOJH. o
IosyueHHblil JuHefYaTbifl cnekTp HaGJoNaeTcs Buay:gK“M
JHGO PETHCTPUPYETCS OJHHM H3 JIBYX CMOCOGOB: Q)OTorpaquq SCKHM
unu porosnekrpuueckum. Hauboabiuee paCl’lpOCTpaHEHHeHHHE e
THKe CIeKTPAJbHOrO aHaju3a MOJYYHJIH METOHEI, OCHOBgKT e Ha
(oTorpaduuecKoii perucTpalui COeKTPOB ¢ MOMOLLBIO CIIEKTPOrp

" ¢oB, B (OKa/NbHO! IJOCKOCTH KaMEepHOro 00 beKTHBA KOTOPbIX

Tcs Kaccera A5l GOTOMIACTHHKH.
HMele<a)K}1blﬁ cneKTpam?Huﬁ npuGop npeaHasHayes AJsi per?lca(')gz:
LIHH CIIEKTPA B ONpefeneHHOM 061acTH LHH BoJH. B lepraquble
TOBO# H BUAMMOH 06J1aCTAX WHPOKO NIPHMEHAIOT KaK npusmeuaq)b;
TaKk ¥ AHPPAKUUOHHblE CNEKTPalbHble NPHOOPHI. CneKTp:ggacm
¢ KBapleBOil ONTHKOM MO3BOJSIOT NOJNy4YaTh CHEKTP B aacti
200—600 HM, B KOTOpOH pacrojoXeHbl 4yBCTBHUTE/IbHBIE
6OABUIMHCTBE U3 U3BECTHHIX 3JjeMeHToB. CIeKTporpadel co CTek-
JIIHHOH ONTHKOH HCNOJMb3YIOT JJisi paGoThl B BUAHMOH 06/1acTH 0’I-‘
360 po 1000 um. [IpuGopbl ¢ nmppaKuHO}({)ﬂf{nofzu(;gngum%%si(;‘
J1 .
B 1p ;’)22‘;“{iinagjie:;gi;m“ﬂfeépo%fs;oﬂ;“:,n;*:{c?}epc.weﬁ, JAI0T BO3MOK-
z;:T:};)aSA%H;ITb creKTpaJsibHble JIHHHH ¢ OJH3KHMH ;umHaMyfo(;)OJ:[{)z
4TO O0COGEHHO BaXKHO JJIS aHald3a BeLIeCcTB, CMEKTp KOTOop

6orat JHHUSAMH. : MarvT GBITh

y HTE H3JAYHYCHHC B CNEKTP, OCylIe-
CTBHTb DETHCTDALMIO CIIEKTPa H IPOBECTH MO TOJYYEHHOMY CHeK-
TPY KaQ4eCTBEHHYIO H KOMMYECTBEHHYI) OLEHKY CONepXKaHHs orpe-
NeJISieMbIX 3JI€MEHTOB.

B KxauecTBe HCTOUHMKOB cBeTa B NpakTHKe CIEKTPaJbHOTO
4Ha/lM3a HALlIM WHPOKOe [IPHMEHEHHE 3JeKTPHUecKas [yra nepe-
MEHHOTO HMJIH MOCTOSIHHOTO TOKA@ H BLICOKOBOJBTHASI HCKpa, MOJY-
1aeMBble MPH HCIOJIb3OBAHHH CIEUHAJbHbIX FeHepaTopoB. B srom
cly4ae 3/1eKTPHYECKHH pPa3psill OCYLIECTBJSIETCS] MYTeM MOAAUH CO-
OTBETCTBYIOLIErO HAMNPsKEHHA Ha 3JA€KTPOJbI, yCTaHaBJAUBaeMble
B LITATHB-[epXKaTeJb TaKHM 006pa3om, 4To6bl paspsiaHblii mpome-
KYTOK MEXAY 3JEeKTPOAaMH GblJl PACMOJIONKEH HA ONTHUYECKOH OCH

. CMEKTPAJILHOTO NPUGOpa. DJEKTPOAbl NPeACTABIAIOT OG0 Mpe-
HMYIIECTBEHHO CTePIKHH, H3TOTOBJsIEMbIe H3 KaKOr0-M60 TOKONpO-
BOLSILIEro MaTepuana (yrisl, Meid, allOMHHHA U T.N.), cogepKa-
LIero MHHHMAaJbHOE KOJIHYECTBO MpHMecedl H HMEIOMIer0 3MMCCH-
OHHBI CMEKTP ¢ HeGOMbLIKM KOJHUECTBOM JHHHU. Ananusupyemyio
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CHpPOBaHHbie Ha (POTOIIACTHHKE CHERTPbi—MOFYyT —OblTh

ucnﬁ;lg;l/([):auil il ¢t Kaqecrg’euﬂux H KOJIHUECTBEHHBIX olpenese-

H TBETCTBYIOUIHX 3JIEMEHTOB.
HH“KCaolfecTBeHHgﬁ aHa/ M3, KaK NpaBHJIo, NPOBOAAT noaﬁanégnfﬁl
YYBCTBUTE/NbHBIM JIMHUSIM ONPEJENAEMbIX 3JIEMEHTOB. Tag{mﬁﬂ]{ "
XOpOUIO HM3yuyeHbl M COOpaHbl B COOTBETCTBYIOLLHE el
aTjiachl CreKTpaJbHbix JHHHA. s HX UAEHTHPHKALHH HeKT d
3yIOT CHEKTPbl CPaBHEHHsl, B KaueCTBe KOTOPbIX CJyxar Cljmugﬁ
onpeeisieMblX MM APYIHX 3JEMEHTOB C 60JbIINM qucnf)‘m ] .
Ha npakTuke, KaK NpaBujo, CIEKTPOM CPaBHEHHS S-IBJlﬂeILCS:IeLKT 03
JKeJie3a, KoTopbiil ororpaupyloT psiioM, NOA HJH Hau.6 el-lpldﬂ
ucesienyemolt npobbl MPH OJMHAKOBBIX YCHOBHSX BO3OYXI -
Hanuure XODOILUX ATJACOB KeJje3a H CIHEKTPOIPOEKTOPOB MO3BO
asieT onpene'.nmb NOJIOXKEHHE JTHHHH (MJHHBI BOJIH B H%Ho;;e"(r)[r)]a)g
B CIIEKTPE MCIBITYeMOH NIPOGHI ¢ TOYHOCTBIO, 10CTATOHOM [ P
LeJeHUs] UX NMpPHHAJIEXKHOCTH TOMY HJIH HHOMY 3/1€MEHTY. ona

KonuuecTBeHHOE ONpEAe/eHHe CIeKTPa/IbHbIM METOOM OCH
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HO Ha 3aBHCUMOCTH MEXIY HHTEHCHBHOCTBIO (l) crnexkrpanbHoil
JIMHHH OTIPEIeNAEMOr0 3, 1€MEHTA H ero KOHUEHTpaliHeH, onHchiBae-
MOH ypaBHeHHeM: -

T1€ ¢ — KOHUEHTPAUHA ONpeeasieMoro 3,1eMeHTa B npobe; a, b —
IOCTOSTHHbBIE BEJNHYHHBI,

. VIHTEHCHBHOCTb JIMHMIL 3aBHCHT TaKkke OT pexuma paGoTbl
HCTOUHHKA BO30YXKAEHHS, CKOPOCTH HCIAPEHHS NPOBHI, OCBELLEH s
L€/ CIEKTPAIbHOTO NpuGopa ¥ APYrHX npuuuH. [Ipu cayyaitnbix
M3MEHEHHSIX 3THX YCAOBUH MEHSETCA HHTEHCHBHOCTD JIMHHH, B CBSI3H
C YeM KOJIHYECTBEHHbIA aHa/H3, OCHOBAHHBI Ha U3MEpeHHH a6co-
JIOTHOM HHTEHCHBHOCTH, HEIOCTATOMHO ToueH. A NOJYYeHHS
KOJIMYECTBEHHBIX ONpeleeHHil ¢ MeHbllell olWHOKOH noab3yioTes
OTHOIIEHHEM HHTEHCHBHOCTH JIHHHI ONpenensieMoro sieMeHTa M
3/IeMEeHTa CPaBHEHHSI (BHYTPEHHEro CTAHAAapTa), BBOAMMOrO cClle-
LUHaJIbHO B 2HAJU3HUPYEMYIO NpoOY B ONpPeLesieHHOM KOJIHUYecTBe.
IMapy nunuil, Mcnonb3yeMyio B KOAHUYECTBEHHOM CreKTpajJbHOM
aHajiu3e, — JIHHHIO ONpEJesiieMOro 3JeMeHTa H JHHHUIO 3/1eMeHTa
CPaBHEHHsI — Ha3blBAIOT TOMOJIOTHUECKOH HJH aHaJHTHYeCKOH

Ha naacTHHKY. Ilpu 3TOM no/yyalOT psix AHHMI, CTeneHb mouep-
HEHHA KOTOPBIX Ha (POTOMJACTHHKE 3aBHCUT OT MX HHTEHCHBHOCTH.
KosnuectsenHo noueprenne GOTONNACTHHKH TPHHATO H3MEPSTH Be-
JHYHHOH MIOTHOCTH MoYepHeHUSt (S), KOTOPYIO BBIUMCASIOT Mo,
dopmyne

S—=lgl

M30TOMHOrO HOCHTEJS HMJIH H30TOHHYECKHEe pacTBOpbl (MO HAaTpHs
xJjopuay M HaTpust docdary ABYy3aMellleHHOMY), HanboJee ylo6eH
MEeTOJ aHaJH3a CYXOro OCTaTKa, MOoJy4aeMoro (pH BbllapuBa-

Amn RTUULCKOrQ TIDEnanara Ha
HHH Kaiiejib pacTBOpa pamm'&apxw.aueu. ......... Qo Ip jL

TOPLOBO} MOBEPXHOCTH YFOJbHEIX 3/€KTPOAO0B. ITOT METO/ MO3BO-
JifieT OMpejesisiTh NPHMECH GOJIBLIOro KOJNMYeCTBa 3JEMEHTOB H3
OlHO# npo6bl 06bemom 0,2—0,3 MJI ¢ 10CTAaTOUHO BHICOKOH UyBCTBH-
TEJBHOCTBIO (CM. MPHJIOXEHHe 2) NPH HCIONb3OBAHHH OGBIYHOTO
060pYNOBaHUsT OT€YeCTBEHHOTO NPOH3BOACTBA.

Meroauka. YroabHele saextpoabt Mapku B-3 (OCY-7-3) ana-
MeTpoM 6 MM u AnKHOH 50 MM TIONBEPraloT 0GXKHrY B Ayre NepeMeH-
HOro ToKa cuioll 14—15 A B Teuenne 30 ¢ H 3aTeM NPOINHTHIBAIOT
OJIHCTHPOJIOM, Torpy2Kasi Ha 20 ¢ 060XKXKeHHble KOHLBL Ha rny6uny
1—2 mm B 3% pacteop nosucruposa (FOCT 20282—74) B Gen-
sone (FCOCT 5955—75) ¢ MNOCJAENAYIOLIHM Bucymuaauuie_lM noj
CyLIW/IBbHOM Jammolt (o060l mapky, Hanpumep, CY-500). Ha noa-
FOTOBJIEHHBIE TAKHM 00pa3oM ajekTpoasl HaHoesT no 0,05 ma sTa-
JIOHHBIX PACTBOPOB, KaXKABIH U3 KOTOPBIX COLEPKHT ONpENesieMble
5/€MeHTHl B M3BECTHBIX KOHIEHTpAUHsX (CM. [IPHJIOXKEHHE 1). Ha-
HeceHHble PacTBOpbl 3aTeM ymapusaloT jgocyxa. Kaxapbii 3TajoH
HAHOCAT Ha 2—3 napsl 3JE€KTPOLOB.

Ha 4—6 3.1€XTpoa0B, MOArOTOBJEHHbIX BbILIEONHCAHHLIM CIO-

J nadocaT no 0,05 M pacrsopa BHyTpeHHEIO CTaHAapTa,
gg?lggﬁxamero 0,004 mr/ma KOGPaJIbTa B BHJ€ XJIOpHZA Hol,3 Mr/ma
HaTpHs xJopHaa B 1% pacTsope XJOPHUCTOBOAOPOAHOH KHCJIOTHI
(TOCT 14261—77). Tloc/ie BhiCylUHBaHHsi pPacTBOPOB Ha 3TH XKe
3/1eKTpo/bl HaHOCAT no 0,05 M1 MenbITyeMOro npenapara, KoTopslt

e ynapHBaloT A0cyxa. i
TaKéneiTpg CYXHX OCTZTKOB 3TaJIOHHBIX PACTBOPOB M HCIIbITYeMOH

7

HYIO uacTb (OTONNACTHHKH (TaK HasblBaemas Byasas); [ — HH-
TEHCHBHOCTb CBeTa, upoigeawiero uepes 3AQYEPHEHHYIO 4acTb fJa-
CTHHKH.

[lnoTHocTh MouepHenHs H3MepsIOT Ha MHKpOhOTOMETpE.

Pa3HOCTb MJIOTHOCTH NOYEpHEHHS! AHANHTHUECKOH NMaphl JHHH
AS =5, — S8 (rae S| — mouepHeHHe JHHHI ONPEIEJATEMOrO 3e-
MeHTa H Sy — JMHUHK CPAaBHEHHS) CJYXKHT MepOoil OTHOCHTELHOH
HHTEHCHBHOCTH STHX ABYX auHUH. CBA3b Mexay AS n KoHueHTpa-
IHeH OMpeiessieMOro 3/leMeHTa HaxXOAAT, (BOTOMETPHPYS JHHHH
CNEKTPOB 3TAJOHHBIX 06Pa3LOB, B KOTOPbIX 3JE€MEHT, 101X alHi
ONpPEJeJIEHHIO, COAEPKHTCA B PA3JHUHbIX, HO TOYHO U3BECTHBIX KOH-
uedTpauusix. CyuiecTByer GOJIbLIOE KOMHUECTBO PA3AHUHEIX Ba-
PHAHTOB (oTOrpaduyeckoro Meroja CHEKTPANbHOTO dHa/nu3a,
TPHCIOCOGIEHHOTO K OCOGEHHOCTSIM Pa3HOOOPA3HBIX AHAJMMTHYE-
CKHX 3ajay. [lasi aHannsa panuocdbapMaleBTHUeCKHX NMpernaparos,
NPEACTaBAAIOWHNX CO60H BOAHBIE PACTBOPbI PAAMOHYKAHIOB Ge3s

rae /o — HHTEHCHBHOCTb CB€Ta, Mnpouweanuero yepes HezauepHeH-
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npo6hr BO3GYRIAIOT B Ayre NepeMeHHOro Toka cuiloi 9—10 A, mo-
ngfqaemoﬁ ¢ NMOMOULBIO AYTOBOTO reHepaTopa, H noceioBaTelbHo
dororpadupylor 2—3 paza Kaxawi, BCTaBAAA B WTaTHB-Iep-
KaTesb TNOMAPHO 3EKTPOAbl C HAHEeCeHHbIMH 3Ta/IOHaMK HJH

6aMH.
r[poPel(onm:mxyem.le YCJOBHA aHaJH3a. CnueKTporpa(pu — KBaple-
BBIfi, CpelHedl MHMCIEePCHH, C TPEXJMH30BOH CHCTEMOH OCBELIEHHS

eJiy.

h Illupuna weau crekrporpadpa — 0,015 Mm.

doronacTuHkh (pasmepoM 9X 12cm) — Tt YOUI-3 uys-
CTBUTENBHOCTBIO He MeHee 15 OTHOCHTENbHBIX €AMHHL NpH 250 HM
(ons criexrpa 210—250 um) u tun CII-2 4YBCTBHTEJLHOCTBIO He
MeHee 15 OTHOCHTeJIbHBIX eIHHHI NMPH 205 HM (L5 CNeKTpa ZoU—
350 HM). O6e (GOTOMJACTHHKH BCTABJSIOT OJHOBPEMEHHO B Kac-
cery cnexrporpaga. POTONNACTHHKY NMPOSBISIOT B METOJTHAPO-
XWHOHOBROM TDOSIBHTEJIE.

Huske rnpuBeneHbl AJHHBL BOAH (B HAHOMETpPAxX) aHaJHTHYe-
CKHX Tap JHHHIi 3J€MEHTOB, MOJIeXKALUHX ONpENeJEeHHI0 B PajHO-
(dapmaueBTHYECKHX Mperaparax.
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Cd 226,502 Sb 259,806 1 DKCro3uLMs NpH BO3GYXKIEHHH CIEKTPOB CYXHX OCTAaTKOB
Ba 233,526 Fe 259,957 3TAJIOHHbIX PACTBOPOB H HCHLITYEMOTO Mpenaparta COCTaBJseT
As 234984 % ~ 540 oo Be 265,078 15 c. .
A1236,710 |7 =77 Mn 280,108 2 M30TOHHUECKHE pPacTBOpPH pasnopapma
Te 238,575 Pb 283,306 00 LeBTHuecKMX mpemapaTtos (comepkamue 8 Mr /M
Hg 253,652 Cr 283,563 Co 3044 HATpUs XJopHaa WM 16 Mr/ma HaTpusi ¢ocara ABy3aMeLleH-
Sn 283,999 ~ Horo). B 3aBHCHMOCTH OT COCTaBa HCGJelyeMmoro mnpenapara B
Ni 305,070 ; 5TajlOHHble PacTBOPbI, IOMHMO ONpEAENseMBIX 3NEMEHTOB, BBOLAT
Bi 306,772 1 9 Mr/Ma HaTpHsl XJOpHAa WaH 16 mr/mu natpusi ¢ocdata ABY-
Mo 317,035 3aMelleHHOTO.
Zn 334,502 ‘ C nesbio Gosee MPOUHOTO 3aKPEIJIEHHsl CYXOro OCTaTka Ha
Cu 327,396 [IOJHCTHPOJBHYIO TIIEHKY YTOJBHBIX SJEKTPOAOB, MPHIOTOBJEHHLIX

M3mepsloT noyepHeHHe aHAJIMTHUYeCKHX JHHHA S B cnekrpax
STAJOHHOTO pacTBOpPa M Npobbl ¢ MOMOLIbIO MHKpodOTOMETpa.
ILnsi Ka)KJOTO 3JeMeHTa BbIUHCASAIOT BEJHUHHBI:

AS=S§,— 38,
rape S] — [Mo4YepHEeHUe aHaJUTHUYECKOH JIMHHUH SQ — TMouepHeHue
JIHHHY CpaBHEHUA — kobaJsbTa B COOTBETCTBYIOIIHUX saQ)HKCHpO-

BaHHbIX Ha (OTOMJIACTHHKE CMEKTPax.

3aTeM HaxoAAT cpefHee apudMmerHiyecKoe 3HaueHHe AS., aAaf
Ka)IOro 3JeMeHTa B 3TAJOHHBIX PAaCTBOPAX H MO MOJYUeHHBIM
3HAYEHHAM CTPOSIT KaauGpoBoyHbie rpaukKd B KOOpAMHATAX
AS —lgc, roe ¢ — KOHIEHTpaUusd dJeMeHTa B 3TajloHe (Mr/ma).

CojaepikaHHe 3/7e€MeHTOB B [Npernapare HaXOAAT rpadHYecKUM
NyTeM MO COOTBETCTBYIOIUHM KaJHOPOBOYHBIM rpadukaM, ompeje-
guB AS 118 aHaNHTHYECKHX Map JHHHH 5JeMEHTOB H KobasbTa
B CNeKTpax HCHuTyeMmoro npenaparta. [Ipu oTcyTcTBHH B chektpe
HCNBITYEMOTO NpenapaTta aHaJHTHYeCKOH JHHHH KaKoOro-Jau6o sie-
MeHTa cJIeflyeT CYHTaTb, UTO €ro CoJeprKaHHe HHXe Mpejena 4yB-
CTBHTE/bHOCTH METOAa ONpefeseHHsl, YKAa3aHHOTO B MpPHJIONKE-
HHH 2.

Crnenuduueckde yc/JOBHSI ONpefeseHHsl 3JeMeHTOB, He BOIIe-
IIHX B JAHHYIO CTaTblo, YKa3blBAIOT B COOTBETCTBYIOLUHX pase-
Jax (apMakonefHbiX craTed Ha KOHKpeTHble pagnodapmaLeBTH-
yecKHe npenaparbl.

OnucaHHas MeTolHKa B 06lleM BHJAe NPHMEHHMa IJs aHa/H3a
BOAHBIX DACTBOPOB pPafHOHYK/JIHAOB 06€3 H30TOMHOTO HOCHTEJS,
He cofepKalux cojed, H H30TOHHYECKHX PacTBOPOB (IO HaTpHA
XJOpuIy W HaTpus ¢ochaty asysameuieHHomy). [Ipu stom cue-
JyeT NpHHHUMATb BO BHHMaHHe CJAeAylolllHe MeTOJHuYeCKHe ocoOeH-
HOCTH.

l.PactBopb pafuHOHYKJIHA0OB 6€3 H30TOMNHO-
ro Hocurteas (He comepxallde cojedl). B sranonHble pac-
TBOPbl, MOMHMO ONpeJe/NfeMbiX 3/IEMEHTOB, BBOAAT HATpPHS XJO-
pun B KosuuectBe 1,3 mr/mJ.
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yKa3aHHbIM BbILIE CIOCOGOM, HAHOCSAT MO OJHOH KamJje 0,2% pac-
TBOpA JKeJaTHHA M 0CJe ero yNapHBaHHsl J1OCYXa Ha SJIKTPOLb!
HAHOCST 3TAJOHHbIE PacTBOPbL H MCIHbITyeMbIM Mpenapar.

DKCHO3HLUKMA NP BO3GYKAEHHH CIEKTPOB CYXHX OCTAaTKOB H30-
TOHMUYECKHX PACTBOPOB, COAEPIKaiMX 9 MI/MJ HATPHS XJIODHAA,
cocrasasier 20 ¢, a pPacTBOpPOB, coiepxaulux 16 Mr/MJ HaTpus
¢ochara ABy3aMelleHHOTO, — 25 C.

TlorpeniHocTb OnpefeieHHs IPUMEced 3/1€MEHTOB MPH HCNOAb-
30BaHHH ONMHCAHHON METOAHKH coctaBiser: Ba, Be, Bi, Cr, N(l)n,
Mo, Sn, Sb, Pb, Ni{+10%; As, Cu, Cd, Fe, Te, Zn< +15%:
Hg << +20%.

Hcnpitanue Ha noaJuMHHocTb. OnucanHasi METOAWKA MOXET
GbiTb HCMOJB30BAHA TaKXkKe IJsl YCTAHOBJIEHHS MOAJIMHHOCTH He-
KOTODbIX XHMHUECKHX 3JEMEHTOB, SIBJSIOUIMXCA KOMIOHEHTaMH
paanodapMaleBTHUECKHX npenapatos. B sTom ciyuae Orpanutu-
BAIOTCS KaUeCTBEHHbIM CIEKTPaJdbHbIM aHanusoM. MeTolHKa MOA-
FOTOBKH YTOJbHBIX 3JEKTPOJAOB, HAHECEHHsS HCMbLITYeMOro npe-
napaTa, BO3OYXKJEHWS W DETHCTDALHK CIIeKTpa, a Takxke npu-
MeHsieMble MPHGOpPHl AHAJOrH4Hb ONMCAHHBIM B Dpasjiele «Me-
TOLAUKAY».

[TonyuenHylo GOTOMIACTHHKY pacilHppOBLIBAPDT C fIOMOILLbIO
atjaca CHeKTpaJbHbIX JHHHH Ha CIEKTPOTMPOEKTOPE. B kauyectse
AHAJHTHUECKMX HCIIOJb3YIOT JIHHHH 3/1EMEHTOB, YKa3aHHBIE TAKXKC
B pasjene «<MeToduKar.

[To HaMHYHIO B CHEKTPE JHHMH OIlpefe/sieMoro 3JeMEeHTa
yCTaHABJIMBAIOT TOAJNMHHOCTb Mpenapara. B cayuae Hanuuus B
[IperiapaTe 3JEMEHTOB, He BOLIEAWMX B NDHBELCHHLIH B pasjeJe
«MeTofuKa» nepeyeHb, UCTIONb3yeMbie aHAJIHTHIECKHE NMHUA yKa-
3bIBAIOT B YACTHOH (hapMaKOMeHHOH cTarbe Ha HCILITYEMbIH TpE-
napat B pasgene «[10QJHHHOCTD>.
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Co

PacTBOpa pasBeNcHHOl XIOPHCTOBONOPONHON KAC/IOTOH 10 METKH
H NepeMenIHBaloT.

ITpuMmeuvanune |
< K NpHJIOXKeHUIo |

Al

: Conepikanue cypbmbl B pactsope 1,0 mr/mi.
23222 fIpuroToBJeHHe 3TANOHHbIX ‘ 4. PacTBop Mbmbsaka Onpeiensior coiepxanue

2
x pacresopos OCHOBHOTO BellleCTBa B HaTpusl apceHare. Ha OCHOBaHHH MOJY-

Te

YEHHBIX PE3yJbTATOB TOTOBAT PACTBOP MbIlbAKA € KOHIEHTpa-’

[IPHIOXEHHE

—ereg STaJOoHHBIE PACTBOPHI MPHIO- -umeit 1,0 MT/MJ TIyTeM DAcTBODEHHsS BbIYHCJEHHOH TOYHOH HaBec-

TOBJSIIOT H3 OCHOBHbIX M IpOMe- KW HATDHSl apceHaTa B BOJ€ B MepHOH Kojb6e BMECTHMOCTBIO

< 32"3{3;’ JKYTOUHBIX DacTBOPOB ONpeje- 100 ma. O6beM MOJYYEHHOTO pacTBOpa AOBOAAT BOAOH N0 METKH
- JsieMblX 3JeMeHTOB. [Iasi mpuro- ¥ MepeMelInBaloT.

& Quagg TOBJICHHs1 BCEX pacTBOpPOB cJe- 5. PactBop Gapusa 0,1903 r Gapuss HHTpaTa BHOCAT

AYeT HCIO0Jb30BaTb IHUCTHILIHDO- B MepHYi0 KOGy BMecTHMOCTbIO 100 mMJ, pacTBOPAIOT B 10—20 Ma

BaHHYIO BOAY H PEaKTHBbl BLICO- BOAbl, JOBOAAT OGbEM pacTBOpa BOJOH A0 METKH W MepeMeLIH-

108

Cu

Mn

CocCTaB 3TAJIOHHBIX PACTBOPOB
ConepxaHue 311€MEHTOB, MI/MJ -

Ba

Mo

o0 o
£ | 2488 KOW CTeneHW YUCTOTH (X.u. ujH BAIOT.
uy.g.a.). Conepxauue 6apusi B pacrsope 1,0 mr/ma. .
3 a) OcHoBHbe pacTBOpH. 6. Pacrteop prytu 01080 r okucH DTYTH XKeITOH
1 PactBop HaTpus [IOMelllaloT B CTaKaH BMECTHMOCTbio 100 Ma, pacTBOpAOT B 8—
xnopunaa 16 r Harpug xao- 1IN wn nacrnana wnonuerononononuofl wucaorw (1:1) npu caa-
o r A Vo4 o naipan Ay 1U MJ pacTBOpa XJAOPHCTCOBOACPOAHCOH KHCAOU L ); P
@ pHAa BHOCAT B MepHYIO KoaGy 6oM HarpeBaHuH. [losyueHHbi pacTBOp NEPEHOCAT B MEpHYIO
BRMOCTUMOACTLIY D280 mn  nasrmna_ winnmiin 10N e mananar AATLAM NacTRONA BONOU 1O
SHRILVIAMULTON 40U Mei, padltso MOCTDIO 1uv MJl, AUBUANT UUDTHM palioupd DUV A
2 pAKT B BOJE, NOBOAAT 06beM METKH H INepeMelInBaloT.
pacTBopa BOAOH 10 METKH H Ie- Conepxanue pryTH B pactsope 1,0 mr/mi

pPEMeLLHBAIOT.
ConepxaHHe HaTpusi XJOpH-
na B pactBop 64 Mr/ma.
PactBop Ko6auab-
Ta. 0,0881 r xo6anbTa xM0pUAA
BHOCAT B MEDHYIO KO0y BMECTH-
moctbio 100 ma, pacrBopsiloT B
1"/(3 pacTBope XJOPHCTOBOAOPOA-
HOH KHCJIOTbI, HOOBOAAT 06beM
pacTBopa ToH XKe KHCJAOTOH [0

7. PactBop xeuaesa. 0,1430 r okdcH XKejesa nome-
HlaloT B CTakaH BMecTHMOCTbio 100—150 MJ, pacTBOPSIOT IpH
narpesanun B 10 ma pacrBopa xnopucwsonopom{oﬁuKucnon[
(1:1) ¥ nosy4eHHBIH pacTBOpP ynapHBAaiOT A0CyXa. Cyxo# 0cTaToK
pacteopsior B 20—40 Ma 1% pacrBopa X/JOPHCTOBOAOPOLHOH
KHCJIOTbI, MEPEHOCAT KONHYECTBEHHO B MEpHYIO KOJIGY BMECTHMO-
ctoio 100 MJ; foBoaAT 06beM pacTBopa 3TOH ke KHCJIOTOH 10
METKH M NepeMelIHBaloT.

Copepxanne xeqe3a B pacrope 1,0 mr/mi.

8 Pactsop ceunna. 0,1600 r csuHia HHTparta nepe-

wy
a| 32233 METKH W II€PEMELINBAIOT. HOCSIT B MepHylo KoaGy BMectHMoctbio 100 MJ, pacTBOpsioT B
Conep)KaHne Ko6anbra B pa- BoJle, JOBOAAT 06beM pacTBopa BOAOH [0 METKH M NMepeMelInBaloT.
s | goons | creope 04 mr/ma. Cozepkanue cBHHLA B pacTBope 1,0 mMr/mi. :
bt 3. PactBop cypbMmH. 9. Pactsop BucmyTa. 01115 r Bucmyra OKHCH mOMe-
- Qunaona 0,1000 r cypbmbl MeTanHUeCKOM malT B crakaH BMecTuMoctbio 100 ma, pacrBopsioT B 10 ma
O} So~duw (FOCT 108973, mapka Cy000) KOHLEHTPHPOBAHHOH XJOPHCTOBOLOPOAHON KHCJIOThi TPH C/1a6OM
Rona OMELLAIOT B CTAKAH BMCCTHMO- HarpeBaHnu. [10/y4eHHbIH PAacTBOP MEPEHOCAT B MEPHYIO KOGy
L | co=awn ctbio 100—150 ma1, pactBOpsiioT BMecTHMOCTbio 100 MJI, A0BOAAT o6beM pacTBopa pa3baBiieHHOH
— NpH HArpeBaHHH B 10—15 Ma XJIOPHCTOBOJOPOAHOM KHCJIOTOH A0 METKH M IepeMellHBaloT.
& | Saaz2 KOHLEHTPUPOBAHHOH  X/IOPHCTOBO- Copnep:xanue BHcMyTa B pactsope 1,0 mr/mi.
JIOPOJHOH KHCJIOTBI, NpHGaBAS 10. PacrBop Gepuaausa Onpereisaior coiepX aHue
o | Qnane Mo Kanjaav HeGOJblIOe KOJHYe- fepuinisi B GepHJIKS HHTpaTe mo caeaylowed meroauke. 0,9000 r
| eemae cTBO mepruapoas (~ 1 wx). Gepu/Ius HATpaTa MOMEIIAIOT B CTaKaH BMecTHMOCThIO 200 M,

n/n

[Tonyuennbiit  pactsop nepeno- pactBopsior B 100-M1 5% (10 06beMy) pacTBOpa a30THOH KHC-
CAT B MEDHYI0 KOJIGY BMECTH- [ gotsi (COCT 11125—78). PacTBop HarpeBaloT IO KHIEHHS H
moctbio 100 mJ, 20BOAAT 0GbeM ocam[AaloT THAPAT OKHCH OEpHJVIHS aMMHaKOM (TOCT
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3760—79), npubaB/iAs ero No KamisiM NUNETKOH 10 MOSIBAEHHS
fiBHOro 3anaxa. [lomyueHHbiii pacTBOp ¢ 0CaJKOM OTQHJIBTPOBHI-
BAIOT yepe3 6e330/bHbIA GyMaxHblil GuabTp. Ocagok Ha duibTpe
NPOMBIBAIOT HECKONBKO pa3 ropsiuefl NPOMBIBHOH >»KHAKOCTBIO —
2% BoaHBIM pacTBopom ammoHus HuTpata (FOCT 22867—77) ¢
no0aBleHHeM HEeCKOJbKHX Kanendb ammuaka. QuUabTp ¢ ocaikom
BBICYIIHBAIOT, O30JI10T M HPOKAJHBAIOT B MJAaTHHOBOM THIVIE C
KPBILIKOK [0 MOCTOSAHHON Macchl npH Temnepartype 1000°C. Turenb
OXJIa>KAAI0T B 3KCHKATOPE HaJ KOHUEHTPHPOBAHHOH CEPHOH KHC-
aoroil (TOCT 4204—77) u GLICTPO B3BEIIUBAIOT.

Ha ocHoBaHHM moOnyueHHBIX pe3yJbTATOB TOTOBST pacTBOP
Gepunansi ¢ xoHueHtpauuedl 1,0 Mr/ma myTem pacTBOPEHHS Bbl-
YHCJIEHHOH TOYHOH HaBeCKH GEepHIIIHSI HHTPaTa B BOJE MEPHOM
KonGe BMecTHMOCThiO 100 M. O6beM NMOJYyu4eHHOTO pacTBopa Ao-
BOJSIT BOMAOH 10 METKH H IepeMeLIHBaIoT.

Il. Pactsop oanosa. 0,1000 r osoBa MeTaauueckoro
NOMEIA0T B CTaKaH BMecTHMocTbio 100—150 ma, pactBopsior
npH HarpeBaHud B 20 MJI KOHLEHTPHPOBAHHOH XJOPHCTOBOAOPOA-
HOH KHMCJOTbI, NPHKPBIB CT4KaH 4acoBbIM cTekjaoM. s yckope-
HUsSl pAacTBOPEHHMsl 0JIOBAa B CTaKaH CJedyeT OMYCTHTb KYCOuek
MeTa/UIM4eCKOH IJIAaTHHBI (nJacTHHKa pasmepoM X1 cM HaH
npoBoJioka AauHOH 3—5 cm). [losydeHHBIH pacTBOp mepeHocAT
B MepHYIO K016y BmecTuMocThbio 100 M1, noBoaAT o6bemM pactBopa
pa3baB/ieRHOH XJOPHCTOBOAOPOAHOH KHCJOTOH RO MeTKH U Ie-
peMeLIHBaIoT.

Conep:xaHue onoBa B pactsope 1,0 mMr/ma.

12. PactBop menu (IOCT 859—66, mapka MO),
kKaagmus, mapranua (FOCT 6008—75 wmapka Mp00)
u Hukeas (TOCT 849—70, mapka HO). 0,1000 r kaxmoro
MeTajna (TOYHAs HaBecKa) MNOMEILAlT B OT/[eJbHbe CTaKaHbl
BMeCTHMOCTbIO 100 MJ1, pacTBOpsIOT Mpe HarpeBaHud B 10 ma
pacTBopa a3oTHOH KucaoThl (l:1) u ynapuBaior nocyxa. Cyxo#
OCTaTOK pacTBOPSIIOT B 5 MJ pa36aBJ/IeHHOH XJOPHCTOBOLOPOLHOH
KHCJIOTHI W MOJYHYEHHbIH PacTBOp BHOBb YNapHBAKT [0CYXa.
HMocnennolo onepaumnio moBTOpsiOT elle xBa pasa. Cyxolt ocra-
TOK pacTBopsaoT B 20 Ma 19 pacTBopa XJ0PHCTOBOAOPOAHOI
KHCJIOTBI; MOJIYYEHHbIA PAcTBOP MEPEHOCAT B MEPHYIO KOJIOy BMe-
cTuMocTbio 100 ma, noBomAT o6beM pacTBOpa TOH e KHCJIOTOH
6 METKH H IlepeMeLIuBaioT.

CopepkanHe  COOTBETCTBYIOLUErO  3J€MEHTa B  pacTBope
1,0 Mr/ma.

13. Pactsop Teanypa. 0,125] r aByokucu Ttemaypa mo-
MeLIaloT B CTakaH BMecTHMOCTbIO 100—150 MJ, pacTBopsioT npu
HarpeBaHHH B 10—15 MJ KOHLEHTPUPOBAHHOH a30THOH KHCJOTHI
(TOCT 11125—78). TlojyueHHbI PACTBOP MEPEHOCAT B MEPHYIO
K00y BMecTHMOCTbIO 100 MJI, 10oBOAAT 06beM pacTBopa BOAOH
L0 METKH ¥ NepeMeLlHBaloT.

ConepxaHue Tesypa B pactBope 1,0 mr/ma.
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14. Pactsop Moau6nena. 0,1500 r monu6aenosoro
aHrMApHAA BHOCAT B MepHYlO K06y BMecTHMOCTbio 100 ma,
pacTBOPSIOT B 5 MJ cBexenpurotosJentoro 10% pacrsopa en-
KOTO HaTpa, HOBOAAT 006beM pacTBOpa pa3GaBIeHHOH XJOPHCTO-
BopopoaHo# kucaoTo#t (1:10) K0 MeTKH W NepemelIHBaIoOT.

Conepxanue mMonubnena B pacrsope 1,0 mr/ma.

15. PactBopbn uuuka (FOCT 989—75, x.u.), xpoma
(TOCT 5905—74, mapka X00) u aawomuuaus (TFOCT
11069—74, mapka A99). 0,100 r kaxjoro metajna (To4Has
HaBecka) [IOMEIAlT B OTAe/bHble CTaKaHbl BMECTUMOCTBIO
100—150 ma, pacTBopsifoT npH HarpeBaHuu B 10—15 ma pasGas-
nerHolt  (1:1) XJIOpHCTOBOLOPONHON KHCJOTBI M yHAPHBAIOT 10-
cyxa. Cyxoii octatok pactBopsor B 20—40 ma 1% pacreopa
XJOPHCTOBOLOPOAHON KHCJHOTH. [TosyueHHBIH pacTBOP NEPEHCCAT
B MepHylo KoJGy BMeCTHMOCTbio 100 MJ, HOBOAAT 00beM TeM Xe
PACTBOPOM KHCJOTBI IO METKH M MepeMellHBaloT.

CopxepiXaHHe COOTBETCTBYIOLIErO 3JA€MeHTa B pacTBoOpe
1,0 mr/ma.

16. 0,2% pacTBOp XenatTuHa B mepHywo Koiby BMe-
ctumocTbio 50 ma BHocsit 1 mMa 109 pacrBopa xesnaTHHa, N0BO-
ST 06EM PACTBOPA BOLOH JO METKH H MePeMEeIiHBaloT.

6) TMpomexyTouHble pacTBOpbl. I[IpHrOTOBJAAIOT 4 THpPOMeEXY-
TOYHbIX PACTBOPA ONpefe/sieMblX 3/JEeMEHTOB.

Pactsop Ne l. B mepnywo koify Bmectumoctbio 100 ma
BHOCAT 110 10 MJI OCHOBHBIX PacTBOPOB XKeJje3a, 0J10Ba, XpoOMa,
HHKeJIs, BACMYTa, CBHHLA, MOJHGReHa M GapHs, AOBOIAT 00beM
pacrBopa 19 pacTBOpoM XJOPHCTOBOJOPOAHOH KHCJIOTHI L0 MeT-
KH H NepeMelIHBaloT.

ConepxaHue 3JeMeHTOB B pacTsope no 0,1 mr/mJ.

PactBop Ne 2. B mepnyio xoa6y BmecTHMOCTbIO 100 mia
BHOCAT MO | MJ OCHOBHBIX pPacTBOpPOB MapraHua, GEepuIAst M
MenH, A0BoasT o6beM pacTtBopa 1% pacTBOPOM XJIOPHCTOBOLO-
POLHOH KHCJIOTHl 10 METKH H NepeMeuIHBalioT.

CopepKande 31eMeHToB B pactBope mo 0,01 mr/mi.

Pactsop Ne 3. B mepnyo kon6y BMecTumocTsio 100 mia
BHOCSIT 10 10 MJT OCHOBHBIX P2CTBOPOB CYPbMbI H KaAMHS, LOBOAST
o6bem pacTBopa 1% PpacTBOPOM XJOPHCTOBOJOPOMHOH KHC/IOTHI
IO METKH H NepeMellHBaloT.

Coziepkanue 3jeMeHTOB B pactBope mo 0,1 mr/ma.

Pacteop Ne 4. B mepuyio koa6y BmectumocTbio 100 ma
BHOCAT 10 10 MJI OCHOBHBIX DPAaCTBOPOB LIHHKA, PTYTH, aJIOMHHHS,
Telypa W MbIllIbsKA, JOBOAAT 06beM 19 pacTBOpPOM XJIOpHCTO-
BOJOPOAHOH KHCJIOTbI 10 METKH H NEpeMeLIHBaioT.

Conepxanue 371eMeHTOB B pactBope no 0,1 wmr/mi

B) IlpuroToBaenue 3TAJNOHHHIX pacTBOpoB. [lisi mpHroToBJe-
HHsI JTANOHHBIX PACTBOPOB B 5 MEpHBHIX KOJO BMECTHMOCTbIO
100 MJ BHOCAT NMPOMEXYTOUHBbIE PAacTBOPbl H OCHOBHOH pacTBOp
Ko6a/ibTa B CJaefyIOIHX 00beMax.
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061beM MPOMEXYTOYHOIO PacTBOPa, MJI

Neo 3Tanona O6rem ro
pacTBOopa kobanbTa,

Ne 1 Ne 2 N3 Ne 4 [

1 0,25 0,5 05 10 10

2 05 10 10 25 10

3 10 2,5 25 50 10

4 25 50 50 100 10

5 50 100 100 200 10

B sTanoHHble pacTBOpBI,

npeaHazHayeHHble JJigd  aHaJib3a

PacTBOpOB PaJHOHYK/AHAOB 6€3 HOCHTE/s, BHOCAT MO 2 MJ OCHOB-
HOrO pacTBOpa HAaTpUA XJAOpHAa. B 3TasoHHble pacTBOpHI, Npel-
Ha3HauyeHHble [J8 aHanH3a H30TOHHYECKHUX pacTBOPOB, COAEep-
JKallHX HaTPHA XJOPHI, BHOCAT MO 14 MJ OCHOBHOro pactBopa
HATpHsl XJOpHAa, a coaepkaulux HaTtpus ¢docdar ABy3amerileH-
HbIH — HaBeckdH no 1,6 r 6esBoaHoro Hatpus ¢docdara aBy3a-
MellleHHOTO.

O6beM Kaxxaoro pacrsopa AoBoaaT 9% pactBopom xJsopu-
CTOBOJAOPOAHOH KHCJOTBI 10 MeTKH H nepememnBalor. Cocrap

3TAJIOHHBIX PacTBOPOB NPHBEJEH B NPHJIOXKEHHH 1.

Y

HPHIOXEHHE 2

Ilpeaenn: o6napy>keHus HPHMECER 3JIEMEHTOB

B pa, @ THY€CKHX paTax
YyBCTBUTE IbHOCTh OOHapyXeHUus, Mr/ mi - 1023
OnemeHT
PAcTBOpPbl PaAMOHYK/IMIOB| M30TOHHYECKHE DPACTBODEL, | H30TOHHYECKHE PaCTBODSI,
6e3 HocuTens comepxaiine HaTpus conepxalliie HaTpUs
XJIOpHI docdar nBy3aMeleHHbIA
As 10 10 25
Ba 0,1 0,1 0,25
Be 0,002 0,005 001
Bi 0,05 0,1 0,25
Cd 0,5 1,0 2,5
Cr 0,05 0,1 0,25
Cu 0,02 0,05 0,1
Fe 0,1 0,25 0,5
Hq 10 25 -
Mn 0,01 001 0,05
Mo 0,1 0,1 025
Ni 0,1 0,1 0,25
Pb 0,1 0,1 025
Sn 0,1 0,1 025
Sb 0,5 10 10
Te 10 10 25
Zn 10 25 25
Al 0,5 1,0 -
: BITGJIIT G 01 C KX :
339 l Pf-* SO0 HEHA Gy w0-M tRafo-

CNe  aW U

TYTOT X AU

COLEP)XAHHE

Ipeaunciosue
BBenenne . .
TpaBuaa no/b30BAHHA qsapmaxoneunumn CTaTbAMH . }
EAMHMUL #3MepeHHs H COKpa p ie B I‘ocyn.apu
¢dapmakonee CCCP XI usnamm . .o .
PH3HYECKHE METOAH AHAJH3A . .o
Onpegesnenne TeMreparypbl MJIABJIEHHS . .
Onpenenenue TeMneparypbl 3aTBepAeBaHHA . .
Onpenenenne TeMnepaTypHbX Npeienos neperonxu .
Onpepenenne MIOTHOCTH .
KosHuecTBeHHOe onpeneseHHe cnina B Q)apmauea'mqecxux npenapaTax .
Onpenenenue nokasarens npejomieHnsi (pegpakromerpus) . .
OnpeneneHne ONTHYECKOTO BpaLleHHsi (MOJSPHMETpPHA) .
Onpenenenusi, OCHOBAaHHblE Ha usmepennu HOrVIOLIeHHS 3Jl€KTp0Ma|‘HHT~
HOTO H3JIy4YeHHS Lo
OMHCCHOHHASI H aTOMHO- a6cop6unouuaﬁ 1aMeHHas cneK’l‘poMeTpHﬂ .
Payopumerpus .
Onpejenenne cTeneHy Genuatl nopomKooﬁpaanux nexapcmeuuux cpenc-rs
CreKkTpOCKONHUS fAePHOrO MAaTHHTHOTO Pe3OHaHca . .
PajHoaKTHBHOCTD . . e
Onpeenenne BA3KOCTH )xnm(oc-reu .
DUIHKO-XHMHYECKHE METOAB AHANN3A .
Xpomartorpadus
Onpenenenne pH . : .
DeKTPOMETPHUECKHE METOLBl 'rmposanuﬁ .
TuTpoBaHHe B HEBOIHBIX pacrnopumnx
Ipunoxenne . . . -
TutposaHHble pd(TBOpbl
WUnaukaropnt
Peakrtusbt
AuekTpodopes . .
Merton ¢asosoi pacmopumocm .
MNonsiporpadust . . .
XuMHYeCKHE MeTOAbl ananusa .
Omune peakuHHy Ha NOJJIMHHOCTD - . .
Hcnbitadus Ha 4nCTOTY M nonyc’mMHe npenemi npmueceu .
Pacrsopumoctb . .
Onpenenetne JeTyunx semecTB H BO)J.H .
OnpeneneHyne a3ora B OpPraHHYecKHX coenuneuuax .
Meton cxkuranusi B Koj6Ge ¢ KHCJIOPOAOM .
KOMILJIeKCOHOMETpHYECKOe THTPOBAHHE . . .
HutputoMmerpus . e
Kncnomoequcno.,‘............
Yucno omsblieHds . . . .
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SdHpHOE YHCIO . 193
HPloanoe uucao 193
Onpenenenye OKpacku )Knm(omeu 194
OnﬂPWPHPHHP nnn%naul—mr‘Tu U _CTEeNneHu MVTHOCTUH SKUIKOCTeH 198 K
CrarucTHuecKas oﬁpaﬁorka pE3Y/IbTATOB XHMHUYECKOTO 3KCHepHMeHTa i
6HONOrMUECKHX HCIbITAaHUH 199 =
MeTo/bl aHAAK3a NEKAPCTBEHHOTO pdCTuTeJ]bHOI‘O cupbﬂ 9252 !
Jinctbsa 252 )
Tpasu 256 4
LBeTku 257
Mnonsi 258
CemeHa 260
Kopa 261 l'ocynapcreennass ¢papmakones CCCP
Kopun, KOpHEBHLU.a, nyxoauuu K.nyGHu Knyﬁuenyxosuuu 263
C6opni 266 Buinyck 1
Tlpasuaa HpHeMKH JleKapCTBEHHOI‘O paCTHTeJ]bHOFO cupbn H METO,lIbI 0T60pa
npo6 sl aHand3a . 267
OnpegeneHne MOAJNHHHOCTH, H3MEIbYEHHOCTH H cou.ep)KaHlm npumeceu B ' 3as. pepakuueit A. P. Anansesa
JIEKAPCTBEHHOM PACTHTEJbHOM Chipbe . 275 Penaktopui A. H. O6odmakosa, H O. Kypakuna
OnpenesieHye CTENEHH 3apPaXKeHHOCTH nexapcmeuuoro paCTHTeJIbHOI‘O Penakrop usnatennctsa JI. B. Jleseywkuna
CHIpbS aMGapHBIMH BpEAHTENAMH 276 XynoxecTBeHHbIH pefpakrop B. @. Kuceaes
TeXHHKa MHKPOCKONHUECKOTO H MHKpOxHMH‘{ECKOI‘O nccnenoaannﬂ neKap Odopmaenne xynoxuvika H. B. ToipTol4uHO20
CTBEHHOTO,/pPaCTHTENBHOTO ChipbA / 277 Texuuueckuil peraktop A. M. Muporosa
JliomuHecuenTHag MHKXpOCKONHS 282 Kopvexkrop 7. B. Hoauxuna
{oppexrop 7. B. loayxuna
Onpejenenne BAaXKHOCTH neKapCTBeHHoro pacmTeanoro Cblpbﬂ 285
Onpepesienie COAEPXKAHHA JYOHJAbHBIX BeLIECTB B JIeKapcnseHHOM pacm- !
TENBHOM Chipbe Lo . 286 Wb 4815
Maciaa sdupube R . . 287
OnpesesieHne CoaCpKanna >PHPHOrC Macia B JEKapCTBEHHOM pacTHTedb- Cnano B naGop 19.03.86. Toanucano x mesard 24.12.86.
HOM ChIpbe ) ) 290 T-21565. ®opmar Gymaru 60X 90/, Bymara odcernas Ne 1.
Onpejeaenue coxepKaHus aKCTpaKTuBHux BeuLGCTBBJleKapCTBeHHOM pacm- Tapuutypa autepar. Ileuats odpcernan. Yca. med. a. 21,0
TeNbHOM CHIpbe 295 Yea. kp.-orr. 21,00 Yu.-uzan. a. 20,49. Tupax 100 000 sks.
XpaHenHe J€KapCTBEHHOTO pacm‘renbuoro Cblpbﬂ ... ... 296 3akas 1188. llena 1 p. 40 k.
TuUTpOBaHHBIE PACTBOPbI, pPEaKTHBbl H HHAHKATOPbI, ucnonbsyemue npH Opaena Tpynosoro Kpackoro 3Hamenn n3paTenbctso «Men-
aHaJn3e JIeKapCTBEHHOr0 DPacTHTEJbHOTO Chipbf 296 unna». 103062 Mockea, Ilerposepurckuii nep., 6/8.
HaHMeHOBAHHSA, CHMBOJB W OTHOCHTEJbHbIE ATOMHbIE MACCH nexo-ropux
3JIEMEHTOB . 302 SIpocnasckuil moaurpadkombunar Colosnosurpapnpoma npu
AJIKOroJieMEeTPHYECKHE Taﬁnuuu 303 l'ocynapcrBeniom komurere CCCP mo penam H3JaTeNbeTR,
OnpeaeneHne npHMeceidl XHMHYECKHX IJAEMEHTOB B panuotbapnauesmqecxux noaurpaduu W KHHXHOH Toprosax. 150014, S$lpocaasib,
npenaparax 322 ya. Ceo6oawl, 97.
IMpuacxenne 1. CocTap 3TaCHHBIX pacTBopos. H“VIME‘-!EH!!Q 1 K npu-
oxennio |. [1puroToBsenye 3TajlOHHbBIX PACTBOPOB . 328
[Tpunoxenune 2. Tlpenenbl oGHApYyEHHS MPHUMeced 3/EMEHTOB B pa;.mo-
(apMalleBTHUeCKHX Tpenaparax . . . . . . . . . . 332
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