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Hacrosiuuii crannapt pacnpocTpaHseTcst Ha LeJUTIoNo3y IJis XMMuyec-
KOH nepepaboTKU U yCTaHaBJIMBAET IMUCCHOHHBIN CHEKTPAJIbHBII METOLL
oTipeneNeHHs MacCOBOi 10U 3JIEMEHTOB B 1IEJUTIONO3E.

CyIUHOCTb METO/a 3aK/TIOYAETCSl B CXKUTAHUHU 30J1b1 LIEJUTIONO3bI B Iyre
repeMeHHOro TokKa, potorpadMpoBaHHM CIIEKTpa U3jydeHus Ha doTomnna-
CTUHKY U KOJIMYECTBEHHOM OMNpeAeIeHUM JIEMEHTOB B 30Ji€ 110 MHTEHCUB-
HOCTH JIWHMIA crieKTpa Ha (POTOIIaCTHHKE.

MertoznoM npenycMOTpeHO NpUMeHeHHe CTaHAapTHBIX 06pa3uoB (CO) u
HUKEJsl B KAYECTBE 3JIEMEHTA CPaBHEHMSI.

Meroa oGecrnieynBaeT onpeneseHue JEMEHTOB B 30J1€ LIEJUTIONO3bI MTPU
MaccoBoii nose, %:

MapraHma . . . . . . . .. . or 0,032 no 0,82
MarHus . e . . . . . . .. 010,90 015,08
KpeMHUS . . . . . . . . . . o1 0,94 no 15,42
xenesa e e .. . or0,35 mo 2,80
AUOMMHMA . . . . . . . . . . or0,53 no 10,00
Kanbuusa . . . . . . .. .. 012,00 802500
MEOM . . . . . . e or 0,04 no 0,64
H3nanve oduumaibsHOE IlepeneuaTka BocnpeneHa
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Jns npoBeneHUs UCIIBITAHKS MCTIONB3YIOT 301y, MOJYYEHHYIO NPH ON-
pefesieHU M 30JbHOCTH LeUioNo3bi B cootBeTcTBUM ¢ TOCT 18461.

1. ATIITAPATYPA, MATEPHUAJIBI, PEAKTHBBI

Jins mpoBeeHUS UCTIBITAHUS TPUMEHSIOT CeAYIOLLME arnaparypy, Ma-
TEPUAIbL, PEAKTUBBIL:

criekTporpac KBapLEBbIil C TPEXJIMH3IOBOM CHCTEMOM OCBELLIEHUS TUIA
HUCII-28 unu UCII-30;

redHeparop UBC-28 co wraTuBoM, reHeparop ayrosoit [II'-2 co wratu-
Bom tumna HIT-9 umu AC-1;

6nok-pene BpemeHrd BPB-1 (x criektporpady Tina UCIH-28);

cnektponpoekrop Tunos [1C-18, CIII1-2, ACII-1;

MEXaHU3M [UIsi TepeMelliMBAHUS BUOPALIMOHHBIA C YUCTOM ABOMHBIX
XonoB 1ToKa 600 B MUHYTY, ipK [IUIMHE X014 IUTOKA He MeHee 30 MM;

mukpodoromerp Tunos UDO-460, UDO-451, MP-2, MD-4, Muk-
poaeHcuromeTp THna MI-100;

peoctat conpoTusiaeHreM 25 OM, mpu cue Toka 15 A;

cexynaomep Tuna COIlnp-2a—3—000 o TY 25—1894—003;

wapuku U3 craun Mapku LIX rnamerpom 9,5 mm o FTOCT 3722;

CTYKM araToBble WM XaILENOHOBbIE BHYTPEHHHUM IHAMETPOM
60—80 mwm;

KIOBeTBI 1)1 hoTopaboT pasmepoM He MeHee 130x 180 Mm;

dotodoHapp DJID-2 ¢ kpacHBIM CBETOGUIBTPOM;

BEChI JJAbOpaToOpHbie 0OLLIEro Ha3HAYeHUsl ¢ HAMOObLUMM ITpeieioM B3Be-
wimBaHus 200 r u norpelHocThio He G6ostee 0,0002 r u Bechl 1aGopaTopHbIe
o611ero Ha3HaYeHUs1 ¢ HauboAbLWKUM NpenenoM B3sewuanus S00 r 1 no-
rpeuiHocTblo He 6osiee 0,02 r no F'OCT 24104,

craHgapTHble o6pasist Ne 461-90T1 — 464-9011 no FocyzapcTBeHHOMY
peecTpy Mep ¥ U3MEPUTENbHBIX MPUOOPOB;

yriau (acoHHbie LIS CneKTpaabHoro aHauusa mapky OCY 7—4, tuna
1—4 no HOpMaTUBHO-TEXHUYECKOIH JOKYMEHTALUUU;

yriu rpadutosste Mapku OCY 7—3 guametpoM 6 MM, aauHo# 200 MM
N0 HOPMAaTHUBHO-TEXHUYECKOM TOKYMEHTALIMHU;

ropoiuok rpaduroBblit Mapku OCY 7—4 o HopMaTHBHO-TEXHHYECKOIH
JNOKYMeHTaLUH;

GoTONNACTUHKHM MISI NPOMBILLIEHHBIX U HAYYHBIX LieJiei cnekTporpa-
¢uueckue Tuna I, paamepoM 9x 12 cM o HOPMATHBHO-TEXHUYECKOI OKY-
MEHTALIWH;
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crakaHyuku CB wiu CH no I'OCT 25336;

6ymara maciutabHo-koopauHaTHas no OCT 334,

Kasibka 6yMaxHas HatypajibHas mo FTOCT 892;

okuch Hukens o T'OCT 4331, u.;

CMUpT 3TWIoBbIHA pekTuduxoBanHblit mo F'OCT 18300;

MeTod (mapa-MetunamuHodeHosncynbdar) no FTOCT 25664;

ruapoxuHon o F'OCT 19627;

HaTpuii cepHUCTOKUCbIH 6e3BoaHbii Mo [OCT 195, 4. 1. a.;

HaTpuii yraekuchaelii 6e3soanblit mo FOCT 83, y. . a.;

Kanuit 6poMucthiit o FOCT 4160, 4. 1. a.;

Hatpus THocyabdar kpuctajumuueckuit mo FOCT 244, mapku «doto-
rpaduuecKuii»;

aMMonuit xropucthiit mo F'OCT 3773, 4. 1. a.;

Bona aucruiuposaHHad no FOCT 6709;

K0Ji6b61 MepHble 2—1000—2 o TOCT 1770;

UTHHAPBI MepHBIe 1—250 win 3—250 mo 'OCT 1770;

OyMara ¢uabTpoBanbHas taGopatopHas o FOCT 12026;

akcukarop 2—190 u 2—250 mo I'OCT 25336;

TepMometp TJI-5 2-A2, TJ1-6 3-A2 no T'OCT 28498.

(A3menennas penaknmsa, Msm. Ne 1, 2).

2. IOATOTOBKA K MCIIBITAHUAM

21.MMoaroroBKa PacTBOpPOB

2.1.1a. B3BeluuBaHue BCEX PEaKTUBOB MPOBOASAT C MOIPELIHOCTHIO HE
6oJee 0,1 r.

(BBenen nononnurenbho, Ham. Ne 1).

2.1.1. [Tpuzomoenenue npossumens

TTposiBUTENb COCTOUT M3 pactsopos | 1[I, npurotoBeHHLIX MO cleayio-
HIMM peLenTam:

PactBop I
Meron,r . . . . . . . .. 2
TmapoxuHoH, T . . . . . . . . 10
Hatpmii cepHucTrokucnblit 6e3pon-
HbIA (cynbuT), T . . . .. 52
Boaa aucrunnupoBaHHas, cM® . . 1000

2—189
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[MpuGAU3NTENIBHO TPETbIO YacTh HABECKU CYAb(UTa pacTBOPSIOT B
500 cm? Bogpl, 3aTeM HOGABSIOT B pACTBOP HABECKH METOJIA U THAPOXHUHO-
HA U 10c/ie paCTBOPEHUs! J0OABIISIOT OCTaBLUYIOCS 4aCTh HABECKH Cyibdhu-
Ta, fOoBoAT o6beM pacTBopa qo 1000 cm® u nepemewnsaior. Ecnu pacTBop
MYTHBIi, ero GUIBTPYIOT Yepe3 GyMaxHblit GunbTp.

Pactsop 11
Harpwit yrnekucnniii 6espomubnit,t . . . 16
Kamiit Gpomucteiil, 1 . . e 2
Bona mMcrwinmnpoBaHHas, cM’ . . . . 1000.

HaBecku pacTtBoOpsiloT B Bome, HOBOHST 00BEM pacTBopa BOAOM IO
1000 cM?® u nepemeluunBaior. Eciiu pactBop MyTHBIIt, ero GuILTPYIOT Yepes
OGyMaXxHbIit GUABTP.

PacTBOop mposiBUTENSI TOTOBAT, CMBasi paBHble 00bEMBI PacTBOPOB
Iull

2.1.2. Ilpueomoenenue guxcaxca

®uKcax FOTOBST IO CIEAYIOLIEMY PELIeNTY:

Tuocynbbar Hatpus, T coo. ... 25
AMMOHMI xtopuerelit, T . . . . . . . 50
Bona mictwinuposannas, cM* . . . . 1000,

HaBecku pacTBOpSIlOT B BOZE, IOBOLAT OOBEM pacTBOpa BOLOI L0
1000 cM®, nepeMelLMBAIOT U, €CJIU PACTBOP MYTHbIH, ero GUNbTPYIOT.

(A3menennas penaxuus, Asm. Ne 1).

22.MMonroTtoBKa 301kl

2.2.1. ins nepeTupaHus 30J1b1 MOJIB3YIOTCS araTOBOM WU XaJILIEIOHOBOIA
CTYMKO# € XOPOLUO OTMOTMPOBAHHBIMHU IIOBEPXHOCTSMHU.

[Mepea ucnbITaHUEM CTYNKY U MECTHK MOIOT C COOH IO MONHOI O4MC-
TKH OTMOJUPOBAHHbBIX MOBEPXHOCTE (2—3 MUH pacTUpasi IECTUKOM COLY,
CJIerKa CMOYEHHYIO BOZIOi1), [IPOMBIBAIOT BOXOi IO [OJHOIO YAAKCHHUS COAbL
M CIIOJIaCKMBAIOT AUCTWLIMPOBaHHOM Boaoit. CTynky nporupaiot GuibTpo-
BaJIbHO# OyMaroii ¥ BbICYLLIHMBAIOT HA BO3AYyXeE.

2.2.2. 301y 13 yalleK WM TUIEH, B KOTOPhIX MPOBOAUIOCH OMNpeaee-
HUE 30JIbHOCTHU, NEPEHOCST B araTOBYIO WJIM XaILIEAOHOBYIO CTYIIKY U TLUA-
TEJIbHO MEPETHPAIOT U MEePEMELLYBAIOT BPYYHYIO B TEYEHUE 5 MUH.

(A3menennas penaxmus, Mam. Ne 1).

2.2.3. 3ony pa3bansioT rpaMTOBBIM MOPOLIKOM U 100aB/ISIOT OKUCH
HUKENS B ciefyOWEeM COOTHOLIEHHHU: 1 MaccoBasi yacThb 30ibl, 40 Macco-
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BbIX yacTeif rpacUTOBOrO MOpouIKa U 1 MaccoBasi YaCTb OKMCH HUKEJs.
PexomeHayetcst 6pathb cneayrowme Hasecku: 10 mr 3o0bl, 400 Mr rpacuro-
BOro mopoiuka u 10 Mr OKMCH HUKEJIS.

[Ana B3ITHS HaBeCOK [TOJIb3YIOTCS IJIACTMACCQBBIM LUMATENEM WK
MOJIOCKON KaibKK. B3BelMBaHUEe MPOBOMSIT C MOTPELIHOCTBIO He Gonee
0,0002 r.

Hapecku nmepeHocsT B cTakaH BUOpoMexaHM3Ma, 3aKJ1abiBalOT ONUH
MeTAUTHYECKHI LIApUK, BCTPSIXUBAIOT BPYYHYIO U 3aTEM TEPEMEILIMBAIOT B
TeyeHue 15 MUH Ha BUOpOMeEXaHU3Me.

Crakanbl BUOpALUIOHHOTO MEXaHM3Ma [10CJIE UCTIOIb30BaHUs TIIATEBHO
OUMLLAIOT BATHBIMU TAMITOHAMM, CMOYEHHBIMH 3THJIOBbIM criupToM. Ha ouu-
CTKY KaXIIOro CTaKaHa pacxo[] CIiMpTa He MeHee 5 cM>.

MeTtajuinyecKue 1ApHKK OYHMIIAIOT CONOM ¢ AaNbHeHLIel MpOMBIBKOI
BOZOH.

2.2.4. TlooroToBaeHHYIO Mo M. 2.2.3 30JIy XpaHAT B CTaKAHYMKAX IS
B3BELUMBAHMS C HAPYXXHBIMU TPUTEPTHIMU KPBILLKAMH, MTOMEILLUEHHBIX B
SKCHKATOP HaJ XJIOPUCTHIM KabLUEM.

23.MMonroTtoBKa cTaHAapTHBX o6pa3zumos (CO)

2.3.1. g npoBexeHMs: UCIbITAHUSI UCTTOAB3YIOT YyeThipe CO, MaccoBas
nosd (C) 3neMeHTOB B KOTOPBIX COOTBETCTBYET 3HAYEHUAM, YKa3aHHBIM B
Tabu. 1.

Ta6nuual
1 Co 2 CO 3 CO 4CO
3
IEMEHT BC | c % | gC | C % | &C C,%| IgC

C, %

Mn | 0060 [—1,22 | 0,0 | —100| 031 [—051 | 081 |—0,09
Mg | 087 |—006 | 233| 037 58 | 077 |1459 1,16
Si | 092 |—004| 276 | 044| 781 | 089 |1516 1,18
Fe | 279 | o044 1,39 | 014 069 |—016 | 035 | —046
Al 1004 | 100 417 | 062 142 | 015 | 053 |—028
Ca |2492 | 1,4 | 1097 1,04 456 | 066 | 1,99 | 030
Cu | 0,043 |—14 | 0,12 | —092| 028 |—055 | 064 |—0,19

(M3menennas pepaxums, Mzm. Ne 2).

2.3.2. Kaxapiit CO pazbanstioT rpadUTOBBIM MOPOLUKOM K 100aBASIIOT
OKHMCb HUKEJSI B CJieAyIolieM cooTHolleHUH: 1 maccoBas yacte CO, 40
MAaccoBbIX yacTeil rpaduToBOro Nnopoiuka ¥ 1 MaccoBast YacTb OKMCH HUKE-
as.

2:!
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Ecau npu npurotosneHud CO ObLT BBEIEH 3JIEMEHT CpaBHEeHMs (HHU-
KeJip), pasbasnenue Kaxgoro CO npoBoAUTCS TOJBKO rpadUTOBLIM 110-
POLIKOM B CJIEAYIOLUEM COOTHOLIeHMH: 1 MaccoBas yacts cMecu CO ¢ oku-
cblo HUKesi ¥ 20 MaccoBbIX YacTeit rpadUTOBOrO MOPOILKA.

Hanpumep, 20 mr cmecu u 400 Mr rpaduToBOro nopoiuxa.

2.3.3. TTonyyeHHYIO CMeCh NEpEMELUNBAIOT B CTaKaHe BUOPaLlMOHHOrO
MeXaHM3Ma, KaK ykasaHo B 1. 2.2.3. Xpauar CO B cTakaHYMKax ISl B3Be-
IIMBAHMA, TOMELLEHHBIX B 9KCUKATOP HaJl XJIOPHCTBIM KAJIbLIUEM.

24. MlongroToBKa anmapaTtyphl

ITpu noaroToBKe anmapaTypbl HE06X0IMMO cOGITIONAT BCe MpaBuMIia pa-
60ThI ¢ MpUGOpPaMH.

2.4.1. Ilodzomoeka zenepamopa

K xi1eMMaM reHeparopa «peocTar» MOIKIIOYaIOT NOMOJTHUTENBHOE CO-
MPOTHUBJEHHE, paccyuTaHHOe Ha 25 OM u cuny Toka 15 A. ITpu pabore ¢
reHepaTopoM [II'-2 ycraHaBnMBaIOT BEIMYMHY Pa3psSITHOTO IIPOMEXYTKA BCITO-
MorareJbHOro paspsigHuka 0,7 MM 1 Tok TpaHcdopmaropa 0,1 A.

2.4.2. [Toozomoexa cnekmpozpaga

[Iens criekTporpada ycranasaupaiot paHoit 0,018 mm. IMepen wenpro
MOMEILAIOT TPEXCTYMEeHYaThli ocnabutens (npu ceemke CO u 30/161) UK
ouacdparmy I'apTMaHa (npu cheMKe criekTpa xene3a). luadpparmy pesob-
BEPHOTO TUIA CTaBST B MOJoXeHKe 3,2. 3aTteM 3apspkaloT Kaccety. [Ipu atoM
doTomacTMHKa ZO/DKHA PACIONAraThCsl Tak, YTOObI TOBEPXHOCTD, MOKPbI-
Tast aMyJbcueli, 6buTa obpalleHa B CTOPOHY iuenu npubopa. Ipu pabote ¢
MIACTHHKAMK 9% 12 CM B KacceTy 3aKJIafblBalOT CO CTOPOHb! 3aXXKHMa Mpo-
KJIaIKY WUWPUHOI S CM, a 3aTeM pacrnoiaraloT JIACTUHKY.

3. IPOBEJEHME VUCITBITAHAN

3.1. Onekrpon! 3amoaHsoT CO wiu npoboit 3016l MyTeM 0OMaK{BaHHUS.
ITpu a3tom nocratouHo 7—10-kpaTHoe oOMakuBaHKe, YTOOb! yriyGieHue
3/1eKTpoAa GbLIo 3aroHEHO Mpo6oii. McnbITaHHs NPOBOAT C UCMOJb30BA-
HHUeM yrieit pacoHHbIX TUNOB 1—4. JlonyckaeTcst U3roTOBJIEHUE 3JIEKTPO-
0B U3 rpadTOBBIX CTepXHei. PasMepsl U popMa 31eKTpoIoB ¢ KpaTepoM
IOJDKHBI COOTBETCTBOBATH (DaCOHHBIM YIJIIM THMA 2 (IMaMeTp KpaTepa dAeK-
Tpona 4 MM, riyouHa 6 Mm).

3.2. OnexTpon ¢ nMpoboil YKPEeIISIOT B HUXHEM AepXarese LTaTusa, a
KOHYCQOOpa3Hblil 3/IEKTpOJ, — B BEPXHEM JepxKaTene Tak, YToObl MeXIy
3JIEKTpOAaMH ObJIO pacCTOSHUE 3 MM U KOHYC BEPXHETO 3JIEKTPOAA pacrio-
Jlarancs CTporo Haj yriiybieHueM HUXHEro 3JIeKTpoa.
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3.3. OTKpBIBAIOT LUTOPKY KacceTbl. Bxnroyalor ayry # oqHOBpPEMEHHO
OTKPBIBAIOT 3aTBOP LUEJIH crieKTporpada u peocTaToM yCTaHaBJIUBAIOT TOK
15 A. Bo BpeMsi CheMKH MOLIEPXHUBAIOT PACCTOSIHUE MEXIY SAEKTPOAAMU
3 MM.

CpeMKy IpOBOIAT B TeUeHHeE 45 ¢, Mocne Yero 3aTBOp 3aKphIBaIOT.

3.4. IlepenBuraliot GOTOIUIACTHHKY Ha 1Ba WM TpH HesieHus 6apabaHa u
MPOBOJST AAJIbHEHILINE CheMKH, KaK ONUCAHO Bbille. CheMKY KaXXIoro U3
yersipex CO mpoBOIsAT TpH, 30Jbl — [BA pas3a, B IOC/IEIOBATEBHOCTH:
CO, 3omb1, CO, 3onbl, CO. 3areM doTtorpadupyoT Ha HOTOMIACTUHKY
LIKAJTy.

3.5. lns onpeneeHust nonoxeHus Ha GoToMIacTUHKE JIMHUMA pa3auy-
HBIX 3JIEMEHTOB IO aTJIACY CITeKTPAIBHBIX IMHUH U KBAPLIEBOTO CHEKTPO-
rpacda U wwiKajne npubopa MPOBOISAT CHEMKY CIIEKTpA Xejie3a ¢ TOMOLLbBIO
XeJne3HbIX anekTponos. [Ipu cremke ucnonb3ytor nuadparmy 'aprmana,
4TOOBI CIIEKTP XKEJIE3a PACIIONATAICS CBEPXY M CHM3Y CITEKTPA UCCIeLyeMOM
FPOOKL.

YcnoBus ceeMKU: ToK 4 A, akenio3uuus 10—20 c. I1pu aToM nononHu-
TEIbHOE COMPOTUBIEHUE CIEAYET OTKIIOUHTD.

3.6. 3aIBUHYB IUTOPKY KAcCeThbl, BRIHUMAIOT KacceTy. [1pu KpacHoM cBe-
Te ¢oHaps NMPOSBASAIOT POTOINACTUHKY, IS YEro OTKPHIBAIOT KPBILIKY
KaccCeThl U BRIHUMAIOT POTOTLIACTUHKY, IEPXKa ee 32 DOKOBbIE rpaHu. 3aTeM
ToMelLaioT (POTOIUTACTUHKY 3MYJIbCUOHHBIM CI0EM BBEpPX B KIOBETY C ITPO-
suTesieM npu Temneparype (20,0+0,5) °C u cierka nmokaymsaioT KIOBETY
IUTSL TIepeMELLIMBAHKS IIposiBUTENIS. Bpemst mposiBneHns yKa3aHo Ha yrakoB-
Ke QOTOIUIACTHHOK.

CnonocHyB (OTOTUTACTUHKY AMCTUUTMPOBAHHOMN BOIOH KOMHATHOM TeM-
neparypel, ee MepeKIaabIBaIoT B KIOBETY ¢ ukcaxeMm. Bpems dukcuposa-
Hus 10 muH. KioBeTy cierka nokauuBaloT U1l epeMelUrMBaHus hUKcaxa.

[MpombiBaioT GOTOIIACTUHKY B POTOYHO#U Boje B TeueHHe 15 MuH. Po-
TOIUTACTUHKY CTaBAT Ha peOpo 11s1 MPOCYILIKYU HA BO3AYXe [P TeMIlepaType
He Bbiwie 35 °C. JlonyckaeTcs UCNOJIb30BaHUE BEHTUIATOPA.

3.7. Io atnacy ¢ MOMOLLBIO CITEKTPOIPOEKTOPa U LIKaJbl Ha (oTornnac-
THUHKE HAXOMAT ¥ OTMEYAIOT Mapsl IMHUI B COOTBETCTBMH C Tab. 2.

3.8. UHTEHCHUBHOCTD CIIEKTPAJIbHBIX IMHUI U3MEPSIOT MO NOYEPHEH IO
(§') ux uzobpaxkeHnii Ha ororacturke. [peasapuTenbHO BEIOGUPAIOT CTY-
neHb ocnabaeHust (BEpXHIO, CPEAHIOI WK HUXHIOI YacTb JUHMM) IS
KaXIo# JIMHKHU B Ta0i. 2. BbiGop MpoBoAsT, pyKOBOACTBYSICh TEM, YTO OT-
cyeT Mo WkKaie MUKpodOTOMETpa RONXKeH JiexaTh B MHTepBase 30—180
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neneHuit norapudmudeckoii (cpeaHeit) wkassl. T1pu paGote ¢ MukpodoTo-
metpoM UPO-451 cryneHp ocnabneHust HoKHA ObITh Takasi, YTOOLI pU
$HOTOMETPUPOBAHHUHU CIIEKTPA C MAKCUMAJIBHBIM ITOYEPHEHUEM HE NMPOUCXO0-
OWTO 3ALUKA/IMBAHUS.

BricOTy M3MEPUTENBHOI LIeTM MUKpO(dOTOMETpa YCTAHABIUBAIOT B 3a-
BMCHMOCTH OT TOTO, Ha CKOJIbKO AefieHu i 6apabana nepeapuranack poto-
TUTACTUHKA MPU ChEMKE CITEKTPOB (4151 ABYX JeNeHUl — 3 MM, I Tpex
OeJeHUN — 5 MM, OTCYMTBHIBAS OT HY/IEBOT'O ITOJIOXKEHMS).

Omnpenendior noYyepHeHHe KaXIoi aHATUTUYECKOM Mapbl JUHUHI B O~
HoM crektpe. JlomyckaeTcst pasaeibHoe POTOMETPUPOBAHHE AHATMTHUECKUX
JIMHUHA 3JIeMEeHTa U JIMHHAI 3JIeMEHTA CPaBHEHMsI MO BCEM CIIEKTpaM Ha
TJIaCTUHKE.

Ta6nuua?

IlnuHa BOAHBI, HM
DneMeHT
AHaIMTHYECKAst JIMHHS JInHus saeMeHTa
3/IEMEHTa CpPaBHEHHS
Mn 257,61 243,79
Mg 278,30 294,39
Si 288,10 294,39
Fe 297,32 294,39
Al 308,21 308,08
Ca 315,89 319,56
Cu 327,39 319,56

3.9. Insa kaxno#t napst AMHMit (CO MK 30/Ibl) COCTaBASIOT TAGNHILY CO
cregyolrMu rpadamu:

S, —oTcyeT no liKane IS JIMHMI onpenensieMoro
3jleMeHTa, aeaeHHbtiA Ha 100;

S, — OTCYeT Mo IUKaNe Ijif COOTBETCTBYIOLUEH TUHMH
HUKeJA, geseHHbit Ha 100;
a8 = §—S§, — npM 3TOM yKasbiBalOT 3HAK MJIIOC UM MUHYC;

lg C, rne C — maccoBas gons anemenTta B CO unu 3one, %;
1
C, — maccoBsas 107141 3/IEeMEHTA B LIE/LTI0N03€, %.
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Ilpu pabore ¢ UPO-451 3Hauyenue S Ha 100 He nenuTS.

3HauyeHus MaccoBoit oM 3neMeHToB B CO (C ) 1 3HayeH s sorapud-
MoB MaccoBoi aonu (Ig C) npuBeneHs! B Tabn. 1.

3.8, 3.9. (U3menennas pegaxmusa, Usm. Ne 1).

4. OBPABOTKA PE3YJIBTATOB

4.1. TIpoBoasT OLIEHKY TOXHOCTH TONY4YeHHbIX 3HaYeHUH AS s CO B
COOTBETCTBHHM C IPWIOXKEHHUEM 1.

4.2, [Ins xaXnoro 37eMeHTa 110 YeThipeM TOYKaM CTPOSIT TpaiyupoBoY-
HbI rpaduk, oTKIagbIBas Ha ocu abcLyice JorapudMBl MaccoBO# 10U
aneMeHToB B CO (Ig C), mo ocH opauHaT — cpeaHHe apupMeTndeckue
3HaYeHHs! Pa3HOCTH NIOYePHEHMIi (AS, ), DoNy4eHHbIe 110 11. 4.1. I'panynpo-
BOYHELIA rpad UK HOJDKEH ObITh NPIMONMHHEHHBIM. JlomycKaeTcs onpenerne-
HME MacCOBOH A0/IM 3/IEMEHTOB I10 YPaBHEHHMIO U TIOCTPOEHHE rpafynpo-
BOYHBIX IPA()VIKOB PACYeTHEIM IIyTEM B COOTBETCTBMH C TIPWIOXEHUEM 2.

Ecnu conepxaHue 3neMeHTOB BLIXOTUT 3a nipeaensl CO, paspeluaercs
3KCTPANOJHALMAS TPalyupoBOYHLIX IpadukoB. KaxnoMy sHadennio AS s
3071b] HAXOASIT COOTBETCTBYIOLLEE 3HaYeHHe Ig C ¥ 3aIUCHIBAIOT B TAQIMILY.
o Tabnuniam norapudmor mnst kaxnoro Ig C onpenensior C. Maccoyio
IOJIIO KaXIOro 3JieMEHTa B uemonose (C }l) B [IPOLICHTAX BBIYMCISIOT
nio dopmysne

1_3C 1
C""loo’ )

T 3 — 30JbHOCTD LICJUTIONO3bI, %.
3a pe3y/IbTaT MPUHUMAIOT cpegHee aprudMeTHYECKOe IBYX ONpeaeICHHIA.
CreneHb OKpYIJICHUsI PE3YNTATOB U BEJIMYHUHY PACXOXICHUSI MEXIY
ONpefeNIeHHsIMU ClIedyeT IPUHUMATh B COOTBETCTBMHU C TPeOOBaHUSIMHU
Ta6s1. 3 (IpH pa3HBIX 3HAYSHHUSIX MACCOBOM IOJIM 3JIEMEHTOB B LIE/LJTIONO3E).
IanHbie B Tabn1. 3 npuBeneHbI IS JOBEPUTENBLHON BEPOSITHOCTH P, paB-
Hoi1 0,95.
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Tabauma 3

BemunHa pacxox-
Maccosad mons CTenens OKpyr- OeHUA MeXAy
BrieveHTh aJIeMeHTOB B JIEHHs, Maccopas | NAapaUleTbHBEIMH
Hemnnionose, % nona*, % olpefelecHHAMHU,
otH. % (oT
CpefHero)
Mn Ilo 0,0001 0,00001 30
Cs. 0,0001 0,00005 30
Mg o 0,0010 0,00005 30
Cs.0,0010 0,0005 30
Si o 0,0100 0,0005 30
Cs. 0,0100 0,0010 30
Fe o 0,0010 0,0001 30
Cs.0,0010 0,0002 30
Al o 0,0010 Q,0001 30
Cs. 0,0010 0,0005 30
Ca o 0,0100 0,0005 20
Cg.0,0100 0,0010 20
Cu o 0,0001 0,00001 30
Cs. 0,0001 0,00002 30

* PeaynbTaT M3MepeHMs BBIPaXaloT IUC/IOM, KPaTHHM BEJIMYMHE, yKasari-

HOif B TaHHO#M pade.

4.1, 4.2. (M3menennas penaxuus, Mam. Ne 1).
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ITPH/IOXEHHE 1
ObszamenbHoe

OLIEHKA T'OJHOCTH PE3YJIbTATOB U3MEPEHHH PABHOCTH
IUVIOTHOCTH NOYEPHEHNA (AS) ITPHA HAPAJUIEJTIBHBIX CBEMKAX
CIIEKTPOB CTAHJAAPTHBIX OBPA3LIOB

Ilpu pacuere cpemHero apuPMeTHIeCKOro 3HaYCHUA Pa3HOCTH NTOYSPHEHHUA
MIPOBONAT OLICHKY FOHOCTH BCEX TPeX MOJTyYeHHBIX 3HaYeHUH AS), UIA KaXIoro
CcTaHHapTHOTO 00pasia, TO ecTh YCTAHABIUBAIOT HATHIME aHOMAJIBHHX pe3yilb-
TaTOB H3MEPEHHI («TPOMAXOB»).

JI1s OLU€HKY aHOMAJIBHOCTH OJHOIO pe3ylbTaTa U3 TpeX NapaUIeIbHBIX 3Ha-
4YeHHil AS, HCIOJB3YIOT CTaTHCTHYECKHE XapakTepucTuku: U — HauGonbiiee
HOPMHPOBaHHOE OTKJIOHCHHE U G, — OLEHKa CPEIHEN0 KBaIpaTHIHOIO OTKIIO-
HeHHA AS, yCTaHORIEHHAS TI0 ITPeACTaBUTENbHOI BRIGOpKe (m = 100). Kputuvec-
Koe 3HaueHue (M) HaxomuTcs 1o TaGNuuaM MaTeMaTHIeCKOi CTaTUCTUKU LIS
3aJjaHHO HaneXHOCTH (P), KOMWYeCTBa MapaLIebHHX H3MepeHHi (n) U Ko-
JWYeCTBA M3MEPEHUH (M), IO KOTOPHIM PACCUNTAHA O, .

Mpu P=0,95; n=3; m= 100 3Havenue U= 1,99 (iwm npubIu3HUTEIBHO
U=2,0).

ASy ~ASy)
y - @Sy -ASy)
oAS s 2)
rie AS, — pe3ylabTaT OIMHOIHOrO K3MepeHus (i = 1, 2, 3), naubonee nane-

KO OTCTOSIILIEr0 OT CPEHErO 3HAYCHUA A Sy ;

_ISS k — CPEAHEC 3HAYUCHWUC PA3HOCTU TUIOTHOCTH MOYEPHEHUA aHAUIUTAYECC-

KUX JIMHUH OMpeAecsIieMbIX 3JIEMEHTOB U JIUHUH 3JIEMEHTa CpaBHEHUA (HUKEJS)
g kaxnoro CO;

k — HoMmep CO (k= 1, 2, 3, 9).

Kpuruyeckas ob61acTb OTKIOHEHUS €IUHUYHBIX ONpeNeeHUN BhIPa3UTCA
HEpaBeHCTBOM

AS x-ASi>U-cAS . 3

PekoMeH/yeTcs UCTIOABb30BaHHE YCpeNHEHHBIX 3HAYCHHIi BEJIMYUH © pg O
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KaXIOMY 3JIEMEHTY (M. Tabi1. 4) WM eIMHOTO 3HAYEHHU O as = 4,5 wa Beex
3IEMEHTOB BO BCEX CTAHIapTHHIX 00pas3lax, 3a HCKIIoYeHHeM Mn, 1s KoTopo-

ro B 1-M 1 2-M CTaHIapTHEIX 06pasiiaX YCTaHORIEHO 3HAYEHHE O AS Mn 1,2 = 12,1.

Ipumep.
Ipu dpoToMeTpUpOBaHKUU JTMHUH Xexe3a U HUKENd B 3-M CTAaHZAPTHOM 06-
pasiie MoMydeHH CIeNylolme 3HATeHUA AS':

+ 28; +30; +11 cpearee ASy = + 23.

Hau6opniee oTKIOHEHHE OT CpefiHero 3HaveHHA AS, = + 11

IIposepsieM o dhopMyie ¢ HCIMOABL3OBaHHEM ¢XMHOTO 3HAYCHUS 3 AS =45
Uopyg=245=9.

/ +11 — 23 /> 9, To ecTs 12 > 9, cremoBaTenbHO, pe3ynsraT AS, = + 11
ABNAETCA AHOMANLHBIM.

AHOMAJIBHEIA pe3ylbTaT oTOpachBaeTCA U cpelHee 3HaYeHHe AS, paccud-

THIBaeTCs KaK cpegHee apuMeTHIeCKOe pe3y/ILTaTOB JABYX NapajUlIeIbHBIX OIpe-
IeneHui, To ecTh

+28+30 - 28+30+29
ASy = =+29,a AS§; = —————— =429
3 T2 A% 3 Tabnuua 4
Benwuuna o,
DrieMeHT
Homep CO
Al Fe Cal| Si | Mg Mn C
1 33 47 | 46 | 39 | 49 10,1 6,6
2 34 41 148 | 26 | 5,1 13,9 4,5
3 4,1 5115514751 53 4,5
4 4.6 34 145 |24 | 45 3,9 44
CpenHee 3Ha- 39 44 (49 | 35 149} 1—-2—12,1 5,1
YeHue MJis 3Jie- 3—4—4,6
MEHTa C ¢

T ay=4,5 (1% Bcex aeMeHTOB, Kpome Mn, ,);

s G AS Mnl.2 =121 .

[MpuioxeHue 1. (BBeaeno ronoanureasno, Mam. Ne 1),
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IIPHIOXEHHE 2
Pexomendyemoe

HOCTPOEHHE I'PA®HKA PACYETHBIM IIYTEM

Tak Kax MpH JIOCTPOCHUH IPaXyHPOBOTHOIO rpaduka rpaduIecKuM myreM
ONHUM M3 MCTOYHHKOB OIIMOGOK ABIAETCA CYOBEKTHBH3M METOJA ITOCTPOCHHSA
MPSMOM, CTaHIApT PEKOMEHIYeT MOCTpOeHHe IpadMKa pacYeTHHM IIyTeM IIO
YPaBHEHHIO.

IIpsmonuBeiiHas 3aBUCHMOCTD OXHIAeMOT0O 3HAYEHUS TUTOTHOCTH NOYepHe-

HUS AS) OT lg C XapaKkTepu3yeTcs ypaBHeHHEM CIEIYIOLIETO BAAA:

ASy=a+b (18Cx-18C); @

rie @ U b — Ko3ddHIIHEeHTH, KOTOPHE HEOOXOOMMO OIPEeNeIHTh MPH IIOCTPOe-
HMH IpagyMpOBOYHOIO rpaduka;

—_ 4
igC= TIgG /4 |
k=1

C, — MaccoBasi 10151, PUBEIeHHast B Tabll. 1 VIS COOTBETCTBYIONIETO 3Ta-
JIOHA.

KoaddunueHtt @ 1 b B ypaBHeHuH (4) pacCIUTHBAIOTCS 10 METOXY HaW-
MEHBIIIMX KBaJIpaToB CJIeAYIONIM 06pasoM:

4 __
= AS, /4 .
? kz=1 k77 ®

4 ___ _ 4 _
b= 3 25, (1sCx - 8C)/ 3 (1eCy - eC)” ®
k=1 =
TMoxrygeHHbIe 3HaYeHUA g U b TOACTABNAIOT B ypaBHeHUeE (4) ¥ PaCCYUTHIBA-
10T Uit KaXAOTO CTAHIAPTHOTO 0Gpasua 3HaYeHUs AS x - Ilo paccuMTaHHEIM

3HAYEHMAM AS, U U3BeCTHHIM 3HaYeHMAM Ig C, w1 CO CTpOMTCS [payHpoBOY-

HBli rpadMK, 0 KOTOPOMY HAXOIAT MaccoBylo oo (C’ ) onpene/seMoro Jie-
MEHTa B npoGe.
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IIpumep nocTpoeHus rpaduka 1Mo ypaBHEHHIO IpUBoaHTCA B Taba. 5. [Tocto-
SHHBIE BEJIMYUHEL, HCIIOIE3YeMEle B pacieTax, JaHH B TaGl. 6.

INNIpume vanue. [Ipu onpeneneHUH HEU3BECTHOTO 3HAYCHHA KOHIICHTpA-
unu C, B aHanM3Mpyemoil IpoGe MOCTPOeHHE IPaNyMPOBOTHOTO rpaduka Heobs-
3aTeJIbHO; IS STOM LI UCIIONB3yeTCA ypaBHeHHE (4), paspelieHHOe OTHOCH-
TesbHo Ig C (Ig C, 3ameneno Ig C )

AS' -a

b

1gCy = +lgC, )

rae AS’ — pa3HOCTh IUIOTHOCTE ! IOYEepHEHHUS; OllpeieieHa NpH GOTOMETpH -
POBaHHKM M COOTBETCTBYET MaccoBoit nose C n

Molg C . 13 TabImI1 aHTWIOrapuMOB olipeieIsIoT C'll — HEH3BECTHOE 3Ha-
9eHHe KOHIICHTPAIIHi 3JIeMEeHTa.

Ta6bnuma S
Pacyer AS, mno gopmyze (4) A COOTRETCTBYIOMErO 3AEMEHTR

1 DeMeHT Fe

2 Howmep aTanona (ucio 3ta- 1 2 3 4
JIOHOB k = 4)

3 gC—ig C 0,45 | 0,15 [ —0,15 —0,46
(cM. IpIIOXeHHeE 2)
4 (1Cx - 1gC)?
0,20 [ 0,02 | 0,02 0,21
(cM. mpunoxeHwe 2)
5 ; ( gC)?
C, - 1gC
pALESET 045
(cM. npwioxeHue 2)
6 Zw (cM. Ta6n. 7) 7,8 68| 68 7,9
o
&
7 [MapanieapHble U3MEPEHUS | | 0,50 | 0,25 | —0,05 [—0,20 gs 2
i=1,23 21049 (027|003 [—022 EEE
k=1,23,4 31050 1026|—004 |—024 ¥S 5
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Ipodonxcerue maba. 5

- 3
8 ASy = X ASy /3 05 {02 |-—004| —022
i=1
4 -—
9 a= YA, /4 0,125
k=1
10 35, (12Cc - 1eC) 0,225 | 0,039 | 0,006 | 0,101
4 _ —
n .25 (1gCy - g€) 0371
k=1
4 _ —
25, (186 - igC)
12 b=t 0,824
3 (1gGx - ieC)?
k=1
13 ASy =a +b(|gck_@c) 0,4960 | 0,249 | 0,001 —0,254
14 Z = A8, ~AS8, /100 04 | 11 | 39 34
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Ta6bnuma 6

IMocTosnnnie BeAHIHHBI, HCDOAbL3YEMBIC B DACYETAX NPH
NOCTPOCHHH IrPaAyHPOBOIHOIC rpadHEa

3ne- | Homep Yncno _ —
MeHT | ITao- g C 1gC, -IgC | H3Meperult IeC my (lg Cy-lgC ) 2
Ha m, —l-g. C)z
1 —1,22 —0,515 3 0,27 0,81
2 —1,0 —0,295 3 0,09 0,27
Mn| 3 -0,51 +0,195 3 0,04 0,12
4 —0,09 +0,615 3 0,38 0,14
-IE.C - 4 4
= Y =12 Y =234
=—0,705 = -
1 —0,05 —0,62 3 0,38 1,14
2 0,38 —0,19 3 0,04 0,12
Mg | 3 0,78 +0,21 3 0,04 0,12
4 1,18 +0,61 3 0,37 1,11
igCc =057 m= a
e 4 2 =249
=12 1
o
1 —0,03 —0,66 3 0,44 1,32
2 0,45 —0,18 3 0,03 0,09
Si 3 0,90 +0,27 3 0,07 0,21
4 1,19 +0,56 3 0,31 0,93
1gC =063 m= 4
lgC 4 ¥ =255
= 12 1
¥
1 0,45 +0,45 3 0,20 0,60
2 0,15 +0,15 3 0,02 0,06
Fe 3 ~0,15 —0,15 3 0,02 0,06
4 —0,46 —0,46 3 0,21 0,63
IgC = m=12 4
=0,0025 25135
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IIpodonawcernue mabin.6
Sre- | Homep Yucno Gy - = \2
MeHT| Frp- gC, 18C, -1gC H3MepeHHH (2Cy my (1sck ‘180)
Ha mk _E C)z
1 1,0 +0,62 3 0,38 1,14
2 0,62 +0,24 3 0,06 0,18
Al 3 0,16 —0,22 3 0,05 0,15
4 —0,28 —0,66 3 0,44 1,32
= m=12
=0 4
lgC =078 Y =279
1
1 1,40 +0,55 3 0,30 0,90
2 1,04 +0,19 3 0,04 0,12
Ca 3 0,66 —0,19 3 0,04 0,12
4 0,30 —0,55 3 0,30 0,90
1gC =085 4 4
=12 =2,04
2 m z
1 —1,4 —0,64 3 0,41 1,23
Cu 2 —0,92 —0,16 3 0,03 0,09
3 —0,55 +0,21 3 0,04 0,12
4 -0,19 +0,57 3 0,32 0,96
IgC=-076 4 4
=12 =240
m z

JInHeliHbiit XapakTep 3aBUCUMOCTH AS oT Ig C MOXHO [IPOBEPUTH MIPH IIOMO-

LM MpeAe/IbHO TOIMYCTHMBIX pacXOXICHUH AS 1 Ask . Jlng 31010 pacCYMTHBAKOT~

cs 3HaveHus Z, = 100 (Zsk -A Sk) g Kaxaoro CO cooTBETCTBYIOLIETO

ajleMeHTa. MaKCHMABHOE 3HaYeHHE Z, COMOCTaBJIAETCH C COOTBETCTBYIOLIMMHA
BeJIMIMHAMK Z U3 Tabll. 7, KOTOPBlE XapaKTepU3yIOT MPelebHO NOMYCTUMBIC

OTKIOHEHHS AS) OT AS . Eclu paceTHOe 3HAYEHUE Z,= 100 (KS kK~ AS k) He

MpeBbIlIaeT qarHple Taba. 7, TO IpadyMpoBOYHBINH TIpaduK UMeeT JIMHEHHBIH
Xapaktep U obecriedMBaeT IONYyYEHUE MOCTOBEPHBIX PE3YNbTATOB CIICKTpaib-
HOro aHaitu3a. Ecnu NpH npoBepKe ¢ MOMOILbO Tabn. 7 4iA IOBYX U3 YeTHIpeX
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TOYeK oflpefieNiseMoro aliemenTa Z, > Z , To TpeGyeTcs I0BTOPHOE BHIIONHE-
HHe aHATHM3a.

Ta6auua 7

Beawannni Zm
Homep CO
DneMeHT
1 2 3 4
Mn 21,2 18,4 6,9 1,7
Mg 7,8 6,8 6,8 7,8
Si 8,0 6,8 6,9 7,6
Fe 7,8 6,8 6,8 7,9
Al 7,7 6,9 6,8 7,9
Ca 7,8 6,9 6,9 78
Cu 8,0 6,8 6,8 1,7

Ipunoxenue 2. (M3menennas penaxmus, Mam. Ne 2).
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