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B nacrosiem ofzope npuseneHa nHhopmauns o BapuarHtax NoAroToBKM pactTuTenbHeIX MaTepun-
anos k peHtrerodnyopecuaHTHOMY aHanuay (PDA), cnocobax yuera martpuiHbix 3 hekTos, nx 4ocTo-
MHCTBAX W Heaocratkax Npy MHOro2M1eMeHTHOM aHanu3e pacreHwii, obecnedyeHn craHaapTHbIMW
o6pasuamv aAeKksBaTHOro CoCTaga 8Tanoe rpagyvpoBkin U MeTPONOrMYECKoro KoHTpona. laerca ne-
peYeHb reaxnMnyecknx, BUOXMMINMECKIMX 1 3KONOMYECKINX 3anad, pelledHHbX No JaHHbiM PDA MmeTona.
Takxe npeacTagneHbl MeTponornieckne XapPakTepucTuk MeToank namepeHns (BOCI’!DOM3BOAHMOCTI:,

fPaBUALHOCTb, Npeaen obHapyxeHws).

I'ynuyesa TareaHa HukonaesHa - ROKTOP
XUMMHYECKMX HAYK, BEAYUWMIA HaYYHbIA COTPYA-
HuK UncTuryra reoxumum um. A.fl. Bunorpago-
Ba CO PAH.

O6nactbs HayYHbIX HHTEPECOB: HeJQecTpyK-
TUBHLIA POA KOMNOHEHTOR OKpYXaloLen
cpeasl, Ka4eCTBO 3KOre0aHannTnyeckmnx
AaHHbIX.

Astop 6onee 166 HayyHbix pabor.

Yynapura Enena BnagnmMupoeHa - Hay4HbiiA
coTpyaHnk naboparopuim peHTreHoBCKnX
MeroQoB aHanuaa anruryra reoxmmMny M.
A.MN. Bunorpagosa CO PAH,

O6nacTb Hay4YHbiX MHTEPECOB: HeZeCcTPyK-
TuBHbIA PPA pacTureribHbIX MaTepuasnos.

Asrop 16 nybnukaymii.

Hayuenne pacturensaoro mupa sak coetasHoi
yacTy GHocdepbl 3AKOHOMEPHO HIPHBJICKACT BHUMA-
HMe HeenegoBarTelicit. B OCHOBHOM Macce KuBoc
BCLIECTBO IPEACTABICHO UMEHHO PACTHTCIbLHDLI-
MU BUgamu (1020-10%! r [1] cocrasnsaioT 99 % mac-
chbl JKMBOro BewecTsa [2]). PacTeHUs BLITOIHAIOT
HEPBHUHYIO (PYHKIMIO B IIMILEBOH LI “PACTeHHS
— MHUBOTHBIE — Ye/10BCK” U ABAAIOTCH HEOThEMIIE-
MO COCTaB/IHIOLIEH INCOXMMHUYECKHX ITPOLECCOB.
Wayuenue GHONIOrHYCCKOro KPyroBopoTa XHMHIec-
KHX 3JICMCHTOB M MX MHUTPalMH B PACTHUTC/ILHLIC
OpraHUaMBbl HO3BOJIHCT HPOCICANTE SBOIIOLMIO 3TUX
11pOLIECCOB U MX B3aUMOCBH3L C MSMCHEHUAMH B
oxpyawiuei cpeae. XumMudeckui cocras pacre-
HUH, KAK TAKOBO#, KOCBEHHO OTPaaeT d3JIEMEHT-
HBII1 COCTAB CPEABLI IIPOH3PACTAHNA, a TAKIKE ABJIA-
eTCH [I0KasaTeaeM BHIAOBBLIX M MHAHBHAYaJIbHBIX
ocofcHHOCTEH paCTeHMA.

PacTUTe/bHBIE MATEPHAJILI, HAPHALY C MUHEDPEAIIb-
HLIMH HIPUPOIHLIMH CPCAAMU, CTAHOBATCH IIPHOPH-
TETHLIMHA 0O'HLEKTAMM PCHTICHOCIIEKTPAILHOTO aHa-
ausa (PCA). To pauubiM “Analytical Abstracts” aa
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1998 1: gons nyDHUKALIMA, ITOCBALLCHHLIX HCCJIC10-
BaHMIO reoiornvecknx 06pasios 1 06pasLoB OKpY-
srajorneii cpesl, cocrasmia 80 % ot obuiero kosm-
yecTsa paboTt B 06/1aCTH PEHTIEHOCIIEKTPAILHOIO
meTtona. Ma uux 19 % - Brnajg PCA GHOJM0rMYECKHX
matepranos [3].

1. MeoxuMHYEeCKHE 3aa¥i, pelaemMsle 1o

naHHBIM PDA

B nyGimmkauunsx [4-6] oGoaHaueHsl 3ajayuu, pe-
[11ACMBIE 10 AAHHLIM PEHTICHOCIICKTPaJILHOTO Guty -
opecueHTHOro anannsa (PMA). OnHaKo MHCTPYMCH-
TapHii MOCJIEAHETO TOKOJEHIA 1 METOAMIECKHIT 110-
TEHIHAN MHOI'03JEMEHTHOTO HEJECTPYKTUBHOTO
P®A cylecTBEHHO PACIIHPHIIH M BHAOHM3MCHHIH
peIACMBIE FEOXMMHYECKHE M 3KOJIOFMYECKHE 3a1a-
UM, HPUAAB UM HAITPABIIEHHOCTH DMO0JI0r1ECKOro Xa-
pakrepa. [1puBe/ICHHBIC B 3TO#H YacTH 0630pa npu-
MCPBI PCLICHKMA 3a/1a4 TAKOIO IUIaHA B3ATLL M3 JU1-
TepaTypHbiX uerouHnkos: “J. of Royal Society of
Chemistry”. “X-ray Spectrometry”. “Spectrochimica
Acta”. "Analyst”, “Nuclear Instruments and
Methods in Physics Research”, * Journal of
Radioanalytical and Nuclear Chemistry”,
“Environmental Pollution”, “Proceedings of
Conferences BioMAP: IAEA-TECDOC-1152.
Austria. 2000",

Jlendpoaraiti3, osBOJIAIOLIMI CIICANTL 32 KUHC-
TUKOM MBBICUCHHA METAIIOB JICPCBLAMM, Y TBEPI-
cs B kadecrse 3PPERTUBHOTO METOAA HCCTICA0BA-
HudA [7-15]. Jlerapoananuay rojBeprajiach JApese-
cuHa red Scot cocHel na paiionos CesepHoro OHTa-
puo [9]. Paiton nmocTpajai OT KHCAOTHBLX JOHICH,
JlepeBbi GBLIH 3arPA3HEHBI TAKE/ILIMHA METAILIAMI
(TM) 1 B JaibHERIIEM TOABCPraaues JieueGHOM 110~
Genre Ca/MgCO,. C moMosbio 9HCProgucrepeHoH-
Horo PMA ¢ CHHXPOTPOHHBIM U3JIYHCHHEM B ApEBE-
cuHe oueHmIau cogeprkanme Ca, Mn, Zn, Ni, Fe, Cru
Cu. Ha 0CHOBE ITONYYCHHLIX JaHHBLIX YCTAHOBIICHO,
yro aneMeHTsl Ca v Mn, Gyayum CTPYKTYPHBIMHM,
KOHKYPHUPYIOT 32 KATMOHOOOMCHHbBIC MECTA B KJICT-
ke. AnemenTthl Cr Ni, Fe, Zn n Cu pacnpeaensores
crysaiiHBbIM 06pas3om Ha MOBEPXHOCTH CrieuHpIriec-
KHX CTPYKTYp ApeBecHHEL. OTHOLIEHHE CojACpiKa-
Hua anemenTos Ca u Mn nocie o6paboTEN H3Bec-
THIO pacTeT ¢ yBesuueHueM pH nousst.

MOHWTOPHHT 3arpA3HEHUS OKPYIKAIOLLCIHT CPE/bI
BLIGpOCAMH TUIABHILHOTO POM3BOACTBA B BOCTOY-
HOM yacTn OUrISHANY [12] BLITOMHEH JUIA OTCIIC-
IKMBAHUA H3MCHCHHI B XMMHH JIECA 110CIIE YMEH -
LIEHHUA TEXHOTCHHOH HAPY3KH BUICACTBHE UCTIONb-
S0BAHMA HOBBIX TEXHOMOrHIT ouneTrY, DbderTun-
HOCTH ITOCJICAHUX OLEHHBAJIH 10 pe3yJibTaTam Hay-
venus pacripegenennii TM B apesecuHe IOT/HaH1-
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CKOIT COCHBI. ¥YMeHblIeHMe oTHomenus Cu/Zn B
OC/IE AHUX KOJIbLAX /ICPEBLEB U3 caMoli 3arpA3HeH-
HOIT MECTHOCTH UHTEPIIPETHPOBAHO KaK CJeACTBHE
CHUIKEHHHA SMHCCHH IMTPoH3BoJcTBa. TakiKe B KONb-
uax uayuanu tpesast asntemerTos K, Ca, Mn, Fe, Ni,
Cu. Zn. Rb. Sr norHomennd K/Ca, Ca/Mn. Ca/Sr.
Fe/Zn u K/Rb. csaszadHbie ¢ OanaHcoM ITHTAHNUA
pacrenuit. @akT, 4o Wi Aepesbes Gonee aarpas-
HEHHOI MECTHOCTH BeJindHHa oTHoweHusa K/Rb B
JABa pasza 6oJIbLUIC U OCTACTCS IIOCTOAHHOIN A1A 0T-
JENbLHOTO JepeBa, YEA3biBaeT Ha HeoOX0AMMOCTD
o6paTUTL GoJjlee IPHCTAJIILHOE BHIIMAaHHE HA 3Jie-
meHT Rb,

C ueasio HakoreHus Hapopmanuu 06 siieMeH-
THOM COCTABE TPONMYECKHX JePEBbEB ObLI BLIITOA-
HEH 3HCProAnCIepeHoHHbLT POA HEOPraHMHECKHX
KOMITOHCHTOB ApeBecunil 39 suos [13]. Mamene-
Hus cogepxanuns Br, Ca, Cu, K, Mn, Pb, Rb, Sr, Zn
B 10 11 Gosiee pas NPUNUCLIBAIOTCH BHAOBLIM Bapra-
LIMAM W BIIMAHHIO YCIIOBHIT B MECTE IPOM3PACTAHUA.

HMeciiegoBaHue 0OKAMEHE/I0H APeBeCHHBI TPOBC-
JICHO € TIOMOLIBIO CHHXPOTPoHHOro PMA (CH PMA)
[10]. YeranorneHo, uro anemenTot K, Ca u Ti pac-
HpeAEHEHBI HEPABHOMEPHO B KPEMHUEBOH MaTpH-
ue, Fe KOHUEHTPUPYETCH B LIPO3PAUHBLIX BIIIOYC-
Husx. As, Cr, Cum Zn— B APyTHX BIUTKYECHHAX, [TPeA-
cTasliCHHBIX B oBpasiie.

Pacupepencuaus K, Ca, Mn, Fe, Zn, Ni. Cu, Pb, Sr,
Rb BAOAL JUTMHBI UTOJI0K Scol cocHb (85 - 60 MMm) 3y-
YeHBI JUIH JACPeBLEB pasHoro sBospacra (1-4 roaa)
fea BHAUMBIX MOPGOAOrHUCCKHX MBMEHeHHIT [15].
YeTaHoBIcHO, UTO cojacp®anue Zn 1 Mn naMeHd-
JI0CH BAOJIb JUTHHBL HIOJIKH OT €¢ 0CHOBaHHUA K Bep-
xywrke, copgepmanne Cu g Fe ocraBanock [HOYTH
HOCTOHHHBLIM. IMO/IKH 3/10POBLIX COCCH OJIHOTO H TOI'0
¥KEe BO3PACTA, PACTYLLMX B IOA00HLIX 9K0I0IHYEC-
KHX VCJIOBUAX, UMCIH MACHTIHUHBIE KOHLICHTPALH-
OHHBIE ITPOQIIN,

Boamosciocmut POA ¢ nosnsim BHEew UM ompa-
JHeeHUeM TIPU onpedesieHuU cepbl 8 HeOP2AHUHeCKUX
1 BULAOSUHECKUX MAMPUULLXTTPOAEMOHCTPUPOBAHLI
B [8, 16-19]. UayueHne BAMSAHNSA THITA KATHOHA H
IPUPO/ILI MATPHUBI HA KOJIHMYECTBCHHOE OLIpeie/ic-
HHE CePhl B HCOPraHHYECKUX M OHOIOrITUYCCKIX Ma-
Tepuadtax [16, 17] nokasano, 4ro HAACKHOCTL Pe-
ByJILTATOB 3aBUCHT MCKITIOUUTEC/IBHO OT OAHOPOIAHO-
CTH H KPHBHU3HLI [TOBCPXHOCTH CYXOI'0 ocajka o0pas-
ya Ha Hoeurene [ 16]. [ moiny acHIA IUI0CKUX TOH-
KMX 00pasLioB PeKOMCHI0BAHO PUMCHATD CIUIamH-
paoune geTepreHThl. MayuyeHne OTKIMKA pacTeHHA
HA COACPKAHME BAJIOBOI cephl (HA IpUMEpPe JIMCTa
Gepeansl H HIOJIOK COCHBI) M3YUaNoch PUHCKHMH aB-
TOPAMK JUIH HOBPCKACHHDIX JEPEBLER B OKPECTHO-
CTH LEJIHI03HOTO 3aBOJA 1TOCIE YIYHIUCH A TeX-
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HOJIOrMYCCKUX yestoBuit [18]. Tle gannbiv npamoro
P®MA ¢ BOJTHOBOH JUCIIEepCHEeil BAJIOBOC COAEPHAHNE
cepbl B XBoe cocHil coctasuio 0,12 % u B nmucre
Gepesbl - 0,23 %. OrmevaeTed, 4To cogepkanua K.
Ca. Mn, Fe, Zn B nmucre O¢pesbl BbILUIE, HEM B XBOE
cocHBI. MU3yueHne OTKINKA Scot COCHBL M HOPBCHC-
KO¥ e/t Ha okypuBanue ux SO, u NO, BbisBHIO
psazakoHoMepHocTed [8]. Knnmaruueckue ctpec-
cbl (HU3Ka#d TEMIICPATYPa) BbISLIBAIOT BO3PACTAK-
wee pauanue SO, Ha pacrenue. I1o cpaBreHuio ¢
eJIbIo, 3peJlaf COCHa oKasaliach criocobHoi Gonee
adpderTHBHO TpaHcHOPMUPOBATEL aTMOCHEPHBI
S0, B SO,* 1 ganee B OPraHUYCCRYIO CEpy, HaKar-
JMBAIOILYIOCA B XBoe. B Hrojikax coCcHbel BaJIOBBIE
KOHLICHTPALMH cepbl Gojiee BBICOKHE, HO HE mpe-
peitraroT 0,17 %.

Hocmamouno GoJisbluoe KosuHecmso nydauxkatiuti
nocssauiero POA nuwuativukos [20-23], koTopble Ko-
TUPYKIOTCH, KaK TPACCCPLL 3arPA3HCHUH, [TOCKONLKY
MPOHBJIAKT 3AMETHYIO CHIOCOOHOCTDL BLIXKMBATL B
YCJI0BHSEX BLICOKOH TOKCHUHOCTH ORPYHAIONICH cpe-
Abl, HAKAIUTMBAA THMEIBIC METAILIBI B KOHLEHTPa-
LIHAX, CMEPTEJIBHBIX A8 60JLIIMHCTBA JUBbLLX BH-
A0B. LleieHanpasieHHbIC U3YUEHHA BOBMOKHOCTH
HCHOABL30BAHUA NMIIANHMKOB B KavecTie GHOMOHN-
TOPOB OKPYHAKOLIEH Cpeabl BRIIOIHEHbLB (20, 23].
Mayuernue SHOMMHEPAAN3ANMH H BLIBCTPUBAHMA
MHUHECPAJIOB PACTYIUMMH Ha HHX JIHIIAHHUREAMH
Xanthoria parietina [20] nokasano, uro B obpasuax,
cofpaHHBLIX ¢ rpaHuToR, cogepxanng K, Mn, Fe, Rb,
Zr Gonbuie, yem B obpasiax, coOpaHHLIX ¢ H3BCCT-
HuKoB. JLia Ca vabopaeTted obpaTHas KapTidHa,
YeranossaeHo, uto B otausue or S n Pb, conepxa-
Hue Br B AaMmaliHHKAX, PACTYIMHX HA KAMHAX, He
KOPPEeIUpPYeT C YPOBHEM 3ar PASHE HHA OKPYZRaoei
cpeant [20]. PeaysibTaTsl OHPeACICHUA 3JIEMCHTOB
B TPABaxX, XBOE COCHBI ¥ a1lTH(HTHLIX JIHIIaWHHKAX,
0TOOPAHHBIX ¢ AGJOHCBLIX JACPEBLEB 0KOJIO pado-
TABLLUEH HA YTIIC 9CKTPOCTAHLME U ITO1I0LLAI0UINX
BHAYUTCIBLHBLIC KOJHYCCTBA OTACHBHBIX S/ICMEHTOB,
npuBoaAaTesa B [23]. ABTOpSI NOAYEPKUBAIOT, HTO
TIMATEILHLI 0T6OP BUAOB, OTKIHMKAIOLINXCH Ha 3ar-
PASHEHUE OKPYIKAIONICH CPe/Ibl, K UX CIIeLMaIH3N-
POBAHHOE HBYHUCHHUE ABIHIOTCH 06A3aTEALHBLIMA
YCJIOBHAMM HelecoobpasHoro Berfopa pacTcHHd B
kauecTse GuomoHuTopa, C Lenpio aHalIn3a cocTos-
HIH OKPYZKAIOLIEH CPEibl AHTAPKTHEM H3YYIHCh
ofipaaubl IMLIATHUKOB, BLIPOCLIMX HA KAMHHAX 1 1'Op-
HBIX 1IOpoAax, BOAHAN TPAHCIIOPTHLIX A0POI' U B MC-
CTax, YAAJICHHBIX OT ACATEILHOCTH Hejosexa [21].
lNoBbilIEHHE KOHLUEHTPALMKM CBUHLA (BIJIOTL 40

160 ppm), oGHapyxeHHoe B obpasuax, cobpaHHbIX
B6AK3K IOPOTH, CBASAHO € HCITOL3OBAHMEM KEpo-
CHHA M JIM3CILHOO TOIIMBA HA CTAHIAH | caHra-

HueMm oTxogoB. CoslaHue MaTepuasa CTaH apTHO-
ro ofpasua JMinaiHuKa U3 3arpA3HeHHOI MeCTHOC-
TH SABUJIOCH TPUYHHOI OIIpeieIeHIA peHTreHoduy-
OPECUEHTHLIM METOA0M 24 9/1eMEHTOB B JIMILIA-
HHKax, coOOpPaHHBLIX C XBOMHLIX AcpeBLes BOIM3N
CBHHLIOBLIX FOPHbBIX Bepaforok B Asctpun [22).

Memodom POA petuastucs uvacmiisie 3aiati [ 24-
36]. MayueHHe BOAHBIX PACTCHUU B JJOHHBIX OCa/l-
KOB KAK MHAMKATOPOB KAYCCTBA [TMThCBOH BOALI
[28] 06ycioBIIIO TOYHEHHE TIEPBHMHON HH(popMa-
LM H [10 COJEPAAHMII0 3/ICMEHTOB B PA3/IMYHBIX Opra-
Hax MakpogHTOB 1 B JoHHEIX ocaarax Hopocubup-
CKOro Bogoxpanmmia [27). [ogasaHo, u4To pasHbic
BHbI MAKPO(MHTOR B LIEJIOM I HX OTAE/LHBIC HaCTH
[10-PASHOMY. COOTBCTCTBCHHO, ancopbHpyioT ae-
MCHTBI IITHTAHUH U3 CPE/bl M HAKATUIUBAIOT OTAC b~
HBIC 3JeMeHTLL. M3ydeHue B orypuax npoueccos
HOMVIOUICHHA H TPAHCHOPTA CHCAOBLIX 3JIEMCHTOB H
BIMHHWA 3arpasHeuns sjiementamu Cd, Ni, Pb, V
HA KUBHEACATEALHOCTh PACTCHUA BLIIIOJIHEHO B
[30]; sarpAasHeHHA KCHJIEMHOTO coKa orypLos Ni, Pb,
V M BIIMSHHC €0 HA TPAHCIIOPT OPraHHIeCKUX KHC-
a0t - B [25,26]. IMornoweane Cs v Se rpubamu U3
cpeabl, YAOOPHEMON MHHEPAILHBIMK JobaBramMu,
HMCCIIE0BAHO METOAOM PaHOMB0TOIHOrO POA [24].
[1py M3YHMEHHH (PUTOIIATONOIHHN B IIHCTLAX OJIMBKRO-
BOI'O JACPeBA, HAZBAHHON MCPHOH IUICCCHBLIO, KOH-
CTATHPOBAIM 3HAMUTC/ILHOE YBC/IMYCHUC KOHLCH-
Tpauun Fe B 11opameHHbIX JIMeTLAX [33]. Onpeae-
JieHne KodueHTpanuil K, Ca, Mn, Fe, Zn, Rb, Pb e
KOPHHAX M IHMCTLAX peinca, KyILTHBUPOBAHHOTO HA
trousax, 06paboTaHHbLIX PA3HBIMM 03aMH KOMIIOC-
TA U3 TOPOACKHUX 0TX0/0B Piro-ze-Hlaneiipo, noxa-
3QJ10, MTO PEAMC YYBCTBHTEICH K H3MEHEHHAM KOH-
UCHTPALMET BIICMEHTOB B ITOYMBE M MOMKCT GbITL HC-
1OJIL30BAH KaKk OHOMHANKATOP 3arpA3HCHUS CCIILC-
HOXO3AHCTBCHHBIX Hous [32]. MaenTudurauns or-
AC/IBHLIX 3JIEMCHTOB M ONPCALICHHE HX KOHUEHT-
pAaLMil Ui KOHTPOIH KAYCCTBa IIPOAYKTOB B 5 BU-
ax KOMMEPHCCKOro 4af BBIMOJIHEHBL € I1OMOILLIO
aneprogucnepcerorHoro POA [31]. Bo Becex obpasiax
yasf B PasHBIX KOHUCHTpaUMAX 06HapYyKeHbl BJIe-
smerTil Fe, Ni u Cu: B 60 npouenTtax obpasuos - Ti,
KpaifHe HeMEIATILHBLIH ¢ MO3UIMIT PAKOBLIX HO-
poobpasopaHnii, [Tpy nee/icJOBaAaHUM JINCTLEB OJIC-
aHjpa B KauecTse GMOMHANKATOPOB 3arPHBHCHUH
ORpPYKAOIEN cpebl B Puo-ae-Haneiipo (29, 36]
YCTAHOBHIIH, YTO B MCCTAX € BLICOKHM TPaHCUOPT-
HBLIM [TOToKOM cogepmanun Ti, V, Fe i Zn nopbiiie-
Hol; Co, Cu, Mn m Ni cornoctaBUMBI ¢ TAKOBLIMH
LA 06pasioB U3 CebCKOXO3ANCTBCHHON 30HDI,
YpopuHu copepxaHua Pb He npesuiualoT ROpMbL,
HOCKOAbLKY B Bpasuiny s 1oca¢AHme rojibl Heroib-
ayeTces esoboAHBLIA 0T Hero GeHanH,
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CrnenyeT OTMETHTE, YTO BO BCEX PACCMOTPCHHBIX
paboTax TpeGOBaHHA K TOYHOCTH AHATHTUYECKHUX
AaHHbIX OIIPEAENAIMCh TIOCTAHOBKOM reoXuMuyec-
KOt 3a1a4H (IIpM OTCYTCTBUH HOPMATHBHO YCTAHOB-
NeHHBIX TPEGOBAHHI M OMYCKOB [IPH AHATM3E pac-
THTEJIbHBIX MATEPUAJIOB). DTUM MOMKHO OGBACHUTE
U TaKoe pa3Hoobpasue AaHAIIMTHYECKHX PeIIeH Ui,
HauyWHa#d ¢ NOAroTOBKH K aHAIM3Y M KOHYadA Ipeob-
pa3oBaHneEM MHTEHCHBHOCTEH B HOHUCHTPALUMWH,
BIUIOTE A0 MCTIOJIL30BaHHUA IIPOCTO IUTIOLIAACH TTHKOB
H3MEPEeHHbIX IMHHIT [12].

2. Cnenudrmxa pacTHTEILHLIX MATEPHAIOB

xax o6 bexToB POA

Cnenudura pacTHTENLHBIX MATEPHAJIOB KAk
o6 BeKToB PMA 06yCIIOBIEHA HX TPUPOAHBIM XMMH-
YECKHM COCTABOM. B oTyIMuMe OT ropHBIX [10poA, pyL-
HBIX TeJl, MUHEPAJIOB, [I04B, OCHOBHYIO Maccy pac-
THTCILHOI'O OPraHn3Ma cocTaBIACT Boga (85-90 %)
[37]. Cyxoe BewiecTBo pacTeHus GOPMHUPYETCH Npe-
HMYUIECTBCHHO JIETKUMH SJIEMCHTAMI: YIJICPOOM,
a30TOM, KMCJIOPOAOM M BOJAOPOJOM, HA HX 00 MO-
WET TIPUXOAMTLCH 10 99 % Beelt macebl. Opranm-
YECKOE BEUIECTBO HA3EMHbLIX H BBICIIHX BOAHBIX
pacTeHMIl ITPEeACTABICHO, B OCHOBHOM, LICJUTIONIO301
(CH,,04), [38]. Cymma copepkanns HeOprasuyec-
KHX KOMIIOHEHTOB H3MeHsAETCA B lipeaenax 0,1-30 %
[38]. OCHOBHBIMM MHHEPAJIEHLIMH SJCMCHTAMMH Pa-
cTeHu# asnsoresa Ca (1-3 %), K (1-6 %), P, S, Cl,
Mg 1 Na (0,1-1 %), Al 1 Si, coaepxanus KOTOPLIX
MoryT poctrrats 10% [38]. Bapuauuu cogepxanms
ajneMeHTOB 06YCHOBICHEI, ITPEXKAE Beero, nabupa-
TEABLHOCTBIO MX MOTJIOIEHHUSA OTAEIbHBLIMU BHAAMMN
pacteHuit: rpubsl - P, K, Ca; nuxra, ¢puryc - Mn;
8J1aKOBbIE, XBOLIX M BOAOpoc/u — Si; ay6, rnayHb -
Al [39]. Hepeako IoYTH 110JIHOe OTCYTCTBHE 3 KU3HEH-
HO HEOOXOMMbIX 3JIEMEHTOR HBISETCH CIECACTBU-
€M TOJIEPAHTHOCTHU PACTEHHH K yes10BUsAM Aeduum-
TA HJICMEHTOB B cpele rpouspacraHu. Tak, HarpH-
Mep, Ca okasascs HeHYKHBIM I HCKOTOPBIX HH3-
wnx pacrennii [1], Nau Si - B HCKOTOPBLIX BBICILINHX
pacTeHuAx, a orcyrersue Ca, Bu Cl saBnseres xa-
PaKTEPHOH 0COGEHHOCTLIO OTACILHBIX BUAOB I'PH-
6os [37]. Takaa BapHabGenbHOCTL COACPHKAHUA XH-
MHYECKHX 3JIEMEHTOB B PACTEHHUAX NMPHUBOIAWT K
TOMY, YTO M3YUEHHE COCTABA KAKIOr0 PACTUTE b=
HOI'0 BHA CTAHOBUTCA, 110 CYTH, CAMOCTOATEIBHOIT
aHanuTUYecKoii 3agaveit. Kpome roro, uadopmanms
1o hopMaM HAXOMKACHUH IEMCHTOB B PACTCHUAX
M UX PYHKUMAM B IIETOMHOM METAG0IM3MC BECh-
Ma orpaHuyena [40-43], uT0 CBHMACTEALCTBYET O
CIIO¥KHOCTH M HCAOCTATOMHOM H3YYE€HHOCTH 3aTPO-
HyTOoH 1pobnemsl. CornacHo AUTEpaTyPHBIM JAaH-
HBIM, B PaCTEHHAX JICMEHTEL IIPHCYTCTBYIOT B aJ1-
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copOGHPOBaHHOM, KOJJIOHAHON U MOHHOI hopMax, a
TAKKE KAK OPraHOMHWHEDANILHBIC KOMITIEKCHI 1 [10-
JIMMEPHBIE OPraHMYeCcKue coe/lMHeHns [40-42].
Taroe pasHoobpasue (popM HAXOKIACHHSH BEMEH-
TOB B PACTEHUAX C/IelyeT UMETh B BULY IIPH BLIGO-
pe CcTpaTeruyd M3y4YeHUs, NPEeHIC BCero cliocoba
HOATOTOBKHM ITPOOLI K aHANU3Y.

Ipu npeacTaBiICHUH XMMHYECKOr0 COCTABA pac-
TEHHI HEKOTOPBIE 110JB30BATEIN aHAJIUTHYCCKHX
AAHHBIX, paccMaTpHBafa 30/IbHOCTE KaK 6HOreoxu-
MHYECKHI [TOKA3aTeNb MUKPOJIEMEHTHOIO COCTA -
B2, OIMPAIOTCH HA PE3Y/ILTATLI aHam3a 301 [44]. Ipu
ATOM XMMHYECKHI COCTAB MPHUBOAMTCA B BUJIE COAEp-
HKAHHA OKCHIOB BJIEMEHTOB [5, 4 1], Tak ke, Kak 1pu-
HATO [[PH IIPCACTABIEHUH COCTABA YIVICH M MUHCpa-
J108. O4HAKO NPU3HABATE TOILKO OKCHAHYIO (hopmy
HAXOMACHUH JIEMEHTA B 30J1€ PACTUTEILHBIX MaTe-
PHAJIOB, OTOXACCTRIIAA IPUPOLHLINA 06 beKT - pacre-
HUE C YTIISIMU H FTOPHBIMHU ITOPOJAMH, CIBA JIH IIPABO-
mepHo. Emge B.M. BepHajckuii ykassisan (1], yrto
“HpeACTaBIEHIE XUMUYIECKOTO COCTABA B MHHE PaJIo-
THH Y€PE3 IMIPOLEHTHBIN COCTAB OKHCIIOB 3JIEMEHTOB
BITOJIHE 0B60CHOBAHO, HO KOT/la peyb uieT o Oprasu-
HeCKOM BelecTBe abCcoJIIOTHO HE IPUMEHMMO”,

3. Moarorosxa pacTeHni k PDA,
MeTPONOrHYeCKHe X8 PAKTEPHCTHKM MEeTOIHK
PacTeHnus - 5T0 MHOTOKOMIIOHEHTHLIC, TeTepo-
pasHbie cHCTEMBL [45], KOTOPLIM ITPUCYLLE IIPHUPOL-
HOC HEPABHOMEPHOE PACHpe/leICHUE 9JIEMEHTOB
MEIKLY OTACNLHBIMM YacTaMH, o6y c/IOBIIEHHOE Me-
XaHHaMaMM UX Haxoriends |1, 37]. doetHub 0gHO-
POAHOCTH ITOPOIUKOB TAKHX CHCTEM KpalHe CJI0JK-
Ho. [ToaTomy juls pacTHTEILHLIX MaTepruanos o6o-
erpsaeTes 1pobieMa 1oy e HHH HPCACTABHTE LHOM
1pobut 1 06ECIICYCHUA HPEACTABUTC/ILHON HaBec-
K. JIMLIL B eAMHNYHBLIX pafoTax aBsTopaMn OLeHM-
BAETCH BIIMHHUE HA TOUHOCTB PE3YJILTATOB aHaJIM -
3a HEIIOCPCACTBEHHO KavecTsa 1poboordopa. Tak,
HAIIPUMED. ITPH PEHTIEeHOMIYOPECUCHTHOM oTIpeie-
aeHnu Zn, Fe, Mn B ancThax Gepesbl BEIMYMHHBI
CTaHAAPTHBIX OTKJIOHEHHIT, XapaKkTePUAYIOLLMX 110~
IPELIHOCTH 1TpoboorGopa ¢ oiHoil Gepespt S, co-
crasrin 10; 17 1 9%: ¢ pasHbIX ICPEBHEB HX BEJIN-
YMHBI LU 3HAYHTENEHO Bhiite — 39, 43 1 28 %,
COOTBETCTBCHHO [46]. 3arpasHeHHE NMCTLEB 110~
YBCHHOM ILIILIO, 110 MHCHHIO ABTOPOB, OKA3bIBACT
CYLLCCTBCHHOE BJIIMAHNE HA BEJAWYMMHY S
Boasiuas yacTs paceMaTpyuBacMoit nHpopmann
10 CrocoGam HOArOTOBKH PACTHTE/ LHLIX MATCPHAIIOBR
Kk PMA cueremaruauposana B tabmuue, IlpusegeH-
Hbl€ B HEW JaHHbIC, JIOT0IHEHHbIE HHpopMaLeil
M3 TyOIHMKaLHil, He BIIIOYEHHBIX B TA0IHLLy, MOTYT
OBITE MHTEPIIPETHPOBAHLL CHEAYVIOIIM 06pasoM.
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OpueHTaumns Ha HeAeCTPYRTUBHLI POA pacre-
HHi1 (6e3 Karko#-1160 XuMmvecKoii o6paboTki) obyc-
JIOBJIEHA TEM, YTO CJIOKHAA [TPOLEAYPA PA3/IOKEHHH
PACTUTE/ILHOrO MaTeprana, l1IpeAmecTBYIoLas 13-
MEPEHHMIO, IPUBOJAMT K ITOABICHHIO B PE3YILTATAX
3HA4YMMOM CHCTEMATHYECKOI ITorperrHocTH (47, 48).
Kpome Toro, npu pyTHHHOM anainae o6 LeKToB OK-
PY#KAIOIEH Cpeibl, B TOM YHCJE PACTHTEALHBLX
MaTepHAIOB, BO3PACTAIOT MOTPeGHOCTH B HEACCT-
PYKTHBHBIX OITPE/CICHHAX BLICOKOH TOMHOCTH [49)],
[pu HegecTpykTHBHOM PMA fonyckaercs b
MexaHHueckas ofpaboTka MCXOJHOrO MaTepuala
[IOCJIE CYIIKHM Ha BO3/IyXe MJIM [TPH TeMIIe PATYPax He
6osiee 105 °C, CTaTHCTHUECKH I'OMOTEHHBIM ITPU3HA-
€TCH MaTepHaJ pacTeHHUH, TOHKO M3MEILMCHHBII
(10-50 mkm [50], no 74 [51] mim 100 miem [1 1)) m Tia-
TEJILHO [IepemMean b, B patore [52], sTtobbi cae-
JIaTh [TOPOLLOK TOHKHM, 06pasLibi pacTeHil pe -
Ca M WIIMHATA BMCCTE ¢ KOPHAMM H3MEJIbUYATUCH
B 2JIEKTPHYECKOH araToBoit cTylike B TevcHUe 5-6
uacoB. [IpUMep MEHEE TPYI0EMKOro H3MEJILUYEHHH
IIPUBEACH B [53]. 1IpK 3TOM YCJIOBHHA HAMENLYCH M
HeyKaspIBaloTcA. Kak yTBepiaaloT aBTopbL, MTO0bL!
MOJIy9MTh TOHKHI HOPOLIOK 3epHA ITIICHHLILL, Z0C-
TATOYHO BCEro oT 2 10 8 MUHYT UIA U3MEJILMCHAH
maccenl 0,5-1 1 B crakane ofbemom 10 em? (2-51 - B
erakase 06émom 100 em?).

Ha uaMmepeHue nopolkeobpasHbii MmarTepuall
pacTeHHH MpeACTaBIHIOT B PA3HOM BHIE: HACLIIIKA
1pobel B kKiosety (4. 50]: npeccoBaHue uanyuaTe-
nied ¢ pobaBieHUeM CBA3YIOLEro BeuteeTsa |32, 54
u Gea Hero [6, 52, 55. 56| UK B BUAE ABYXCIONHHbIX
Tab/1eToR Ha Mook Ke U3 BOPHOH KHCI0Th! |53,
57-59| u acrMacest [60]. BenmunHa yeunms, uc-
110]1b3Y€EMOTro [IPH [IpeccoBaHu i, Kotebneren ot 2,8
o 50 1 [53, 61-63|. TTo tuTepaTypPHBIM JAHHLIM [TPO-
CJICIKMBACTCA M MBMCHEHHE MACCHI HABCCKM, MC-
110J1L3YEMO# JUIH ITPeccoBaHMA HaJlyHaTedid. [pu oni-
peaesicHUH aiieMeHToB 0T Si 110 Pb [64] wis nonyve-
HUA MBNYMATIA ¢ HCONMPEAEIEHHO TOJICTBIM CII0CM
TpeboBanoch HEe MeHee 10 1 pacTHTENLHOIO MATCPH -
aya; i rpyniibt asiemeHToB ot Na o Fe -or 1 jo 5
[53,65] m s S - 1.4 r [18]. B psaae nybaukawuii B
KAYeCTBE XapaKTe PUCTHKH KoJinvecTsa o6pasua (r),
TpebyeMoro IS IIPUTOTOBICHHUA TOJICTOTO HAMy4a-
TeJId, MPUBOAATCH HIOBEPXHOCTHLIC ILIOTHOCTH. Kak
oTMmeyaloT agropsl [11]. nnpu ontpegenennu Ca, Fe u
Sr 8 GHosorHuccKEX 06pasuax H3IYYaTC/IM MOIYT
CHMTATLCH TOICTLIMH, CCJIM [TOBECPXHOCTHAH [LIOT-
Hoeth (Mr/em?) He Huske 200, 300 1 1400, cooTBeT-
CTBCHHO: IPH H3AMEPEHUH UHTEHCHBHOCTCH Ko-i111-
HUi P, 8, Cl, K, Ca. Mn u Br - 500-900. B cuyuace,
Korja appekTHBHAA TOMNIMHA CA0A HOPOLIKa pac-
TeHUA yMeHbmactes o 0.8-2,5 mr/em? [11] i
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HeoOX0JAMMOC KOJIMYECTBO MATEePHAIA PACTCHUA
coctrasaser 2,61 1,0 riipn onpegenernun Zn (58] u
anemenToB o1 Na jio Pb [53, 61], nanyuarens yios-
JNETBOPACT KPUTECPHIO TOHKOIO CJA0H MK [IPOMERY-
TOYHOMN ToMIHHLL. [Tpu PMA ToHKHX ciioeB masas
HaBeCcKa [OpoIKa paclpeieHeTcs 0/IHOPOAHbLIM 110
TOJILLIMHE CJIOCM HA ITOJIHM3THICHOBOH (poibre [66-68],
dminrpax [33, 67]. wieitkoitnenre [ 11, 20]. Dddex-
Tbl HEOAHOPOAHON TOJLIHHLI TOHKOTO CJIOH H I'eTe-
POrCHHOIO PACHPCACICHUA YACTHLL 110 TOBEPXHOC-
TH JICHTBI KOMIICHCHPYIOTCH BPALLIEHMCM AepiaTe-
JIA IIpH HaMepeHuH [ 1 1], Takike IpeccyoTes TOHKO-
cnoitabie Tabnerku (52, 60, 68, 69|, Takue criocobb
TpofONOAroTOBKH B COMCTAHHN C COBPEMEHHBIMH
armapaTypHBIMH BO3MOYKHOCTSMH 3HEPro/INCIIEPCH -
oHHOTo PMOA cliocofeTBYHOT HOBLILIEHHIO UYBCTBH-
TEALHOCTH MeToja, [pejesbl 0OHAPYIKCHUA B Ta-
KHX CAYUAHX COCTABAHIOT JOJIM PPN WIH ICCATKH M
canHnLbl ppb (POA TIBO). Tak, nanpumep, B [11]
OTMEUACTCH TONLKO, MTO MPEACbl 00HAPYKCHUSH
IPH AHAJIH3C TOHKHX 06pasuos (IIOPoILIOK Ha JIEHTE)
BHAYMTEALHO JIYULLE, 9eM /LI TOJCTBIX 06pasuos, 1
coctasua s (ppm): P- 610: S - 260: Cl- 75: K -
20: Ca- 12:Ti-3: Mn - 1.5: Fe -1.1: Ni. Pb - 0,9;
Cu, Zn, Sr-0,8 n Br. Rb - 0,6. IIpi PMA ToncTsix
00pa3LOB 3HAUCHILH DTHX BEJIHYMH HE IPHBOAATCS.
Juis ToHEMX 06pasLoB OTHOCHTENIBLHBLIC CTAHAAPT-
HbLIE OTRIOHCHMA (%), XapaKTepUaylolme orpeL-
HOCTH OIPEAC/ICHHS BCEX JICMEHTOB, Kpome P, S,
Cl u 3/1CMECHTOB, KOHLEHTPALWMY KOTOPBLIX BJIM3KH K
npeacay obHapy:ReHus, coctaBuii 5-8; auia Br- 20,

CoBpeMeHHELT HHCTPYMeHTapHil U PQRA nosso-
JIAET HPOBOANTE AHAJIMS “in vive” npakTuyeckn He3
Karoii-ymbo obpaboTru pacteHnd [33, 36], ITpn POA
C GHEPrCTHYECKOH JIHCIICPCHEH JIMCTHAX 0JICanapa
MOMCILAIMCE HA HOMNIOKKC, W KOHUCHTpawumn Ti,
Mn, Fe, Cu, Zn, Br, Sr u Pb paccuntbiBaiv kak cym-
Mbl COACPHAHMHA HA ITOBEPXHOCTH B HA BHYTPCH-
Hell eropoHe Jinera [36]. TlonpaBky Ha TOJILIMHY
JIMCTEA BBOAWIIA YEPE3 BCIMYHHY PACCCAHHOIO M3-
JYHEHHSA aHoia TpyOKH. ABTOPLL HC YEASLIBAIOT,
Kako# BrJIa1 B (pOH BHOCHIIO H3JIYHEHUE, PACCEHH -
HOC OT LIOAJIOMKH, H KAK OHO YYHTBIBaNoCh. Takum
we obpasom (PMA c sHepreTHuccKoil auciepenett
"in vivo") M3ydannen M MIisl IIOTIAaHACKOW COCHBI
[15]. Uraa (epeanan juinea 55 mm) 6e3 IpoMblBa-
HUH [IOMEaNach Ha KWICHKOH cTopoHe JieHTHI. To-
JIyUeHbl paciipejeneuus cogepmanns K, Ca, Mn,
IFe, Zn, Ni, Cu. Pb, Sru Rb o juiine urast, Boenpo-
H3BOANMOCTD NAPANICILHLIX OITPeAeJIeHAN Gbl1a
Hipke 10 %, [Ins He3anue Mot SKCHEPTHSLI PE3Yib-
TATOB CKAHHPOBAHHA BLUIM BBITOJAHCHBI KOJIMYC-
CTBCHHBIC onpeaesacHA POA ¢ TOJTHBIM BHCLLIHHM
OTPAKEHUEM M ATOMHO-a0copGIIMOHHOI CITICKTPO-
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MeTpiei ¢ rpagruToBOA NCULIO, TRYAOEMEOCTE IO
roTOBEM P06 1A KOTOPLIX obyciorneHa HeoBxoau-
MOCTBLIO paspyiueHus ofpasua. [oyHeHHbIE Peayiib-
TATBI TOATBCPMIN BLISBIEHHbIE TeHACHLMU. [Tozt-
roToBka 06pasioB JAPeBeCHHbl XBOMHLIX I€PEBLEB
Kk POA ¢ anepreTudeckoi aucrepceneit n CHU POA
CBOAMIACE K BLIPE3aHH0 OPYCKOB, LMUITMHAPOB. “ToJ1-
CTBIX AMCKOB" M NUTH(DOBAHMIO ITOBEPXHOCTH 3€PHH-
erbiM MaTepuasiom (9, 12, 13].

B Tabiauue Takke npejcragiesa nadopmalms
110 HHOAroTOBKE pacTeHui k POA cnocobamu, tipea-
MOJIATAIOUIMME PA3PYLICHIE HCXOIHOT0 MaTepuaia
XUMUYECKMM BO3/eHCTBHEM. MeTo/Ibl MOKPOH XH-
MHH [IPUMEHHAIOT JUIA TIOIrOTOBKH PACTEHUIH B BHJIE
TOHKOIUIEHOYHBIX 00pasLoB 11pn PMA ¢ imoiHbIM BHE-
wHUM oTpaxenuem 15, 16, 17, 26, 30, 34, 70|, 8
P®A ¢ BosHOBO# |7 1| M SBHEPreTHYECKOH IMCIIepen-
ci [31, 35, 69]. Tlocsie KMCIOTHOrO PABIOKCHUH Ma-
TePHAN YACPKUBACTCH HA KBAPLUCBOM HOCHTCIC
[15, 17, 30, 34, 70]. maitnaposom dprisTpe [35] 1
membpanax [29, 31, 71]. Ucrionb3oBaHue "MOKPOH”
MHHEPAJIH3ALHH [IOBLILIACT PUCK 3arpA3Hennd 06~
pasiia peareHTaMH, a TAKAe Bbl3bIBACT HECOOTBET-
CTBHE HAIJIEHHON KOHIIEHTPaLMU UCTHHHON H3-3a
[OTEPDb ACMECHTOB BCJICACTEHE UX YICTYYHBAHNHA
HUIM HETIOJHOTB] BCKPLITHH W KOHUCHTPHPOBAHISH
[72]. Kpome Toro, He Beeria yAaeTes 1H0JIHOE pas-
PYLUCHKE OpraHrHccioi matpuust [47]. OtmevacTt-
CH, YTO HOJHOTA H3BJICHEHUH HEKOTOPLIX 3JICMCHTOR
(Al, Fe, Cu, Zn) 1IpH MOKPOM BCRPRITHI 3aBHCHT OT
COCTABA PACTUTEILHOI MATPHILL M OT HIPOYHOCTH CBS-
3BIBAHHA 3JICMEHTOB € HEPACTBOPHMbBIM OCaKOM.

Henonsayeres U KapOioHU3aIlia MXOB, JIMIIaiHu-
KOB, TPAB, BOJHLIX PACTCHNN, PasNHYHBLIX YacTeil
XBOITHBIX Jepesbes nepea POA [4, 5. 38, 59, 73-
75]. B pa6Gote [38] HaseMHBIC U BOAHBIC PACTCHHH,
MOPCKHE BOAOPOCIIN HATPEBAIM B TeueHe 1-2 ya-
coB 110 300 °C, o6yTJIMBAJIH B TCHEHWUE OAHOMN MHHY -
TBI ¥ HOJMYHCHHBIH CHIEK HCTHPAIN B TOHKUH 110pO-
LLIOK B araToBoit cryike. KoHeTaTupyeTed, uro Ui
anemenToB Na, Mg, Al, Cl, P, Ca, V, Cr, Mn, Co. Ni,
Cu, Zn, Br, Rb u Cd norepu Guum mexee 5 %,
Se u Hg - Gonee 30 % n 100 %, cooTBeTCTBCHHO,
IMpeacrapicHul rpadkn M3MEHCHHA MACChL 110~
POILKOB B TeMIepaTypHoM uurepsaie 100-300°C.
ABTOPBI [74] HCIIOJIL3OBAIN O30ICHHC U1 YAMICHWA
OPraHuyecKkoil MaTpMIbl JEKaPCTBCHHBLX pacTe-
HHit, wTo6B! 11pH POA ¢ BOJIHOBOH AMCIIEpCHEit Ue-
KIHOYHTEL HEOOX0MMOCTL YIHTLIBATE ah(heTn 110~
rIOTEHWA U YIYHITHTE HYBCTBHTCILHOCTD Ol pee-
nexns Cr. OGpasust ipocymsasu npu 105 °C, oso-
asnu rrpu 500 °C M u3MeIbYaIn A0 TOHKOI0 1opout-
Ka B araToBoil cryiike. ManyJarte/n npeccoBaiu ua
400 Mr 30161 Ha N0/UI0KEE 13 GopHOH KHCIoTEL. TTa-

pasuiesbHO 3041y BbilenaunBam 6 M HCI ¢ trocse-
LY EOLLIM OCAXICHHEM HaTPUIT M3 THIIMTHORapOa-
MATOM Ha MeMOpaHy, KOTOPYIO ITOMEILIAIN B CIICKT-
pomeTp. B kavecrse crocoboB NpeaABapnTe/LHOTO
KOHLIEHTPHPOBaHUA XpPoMa Talzke orpoboBanbt 6po-
HCHIE PACTEHHH B BOJIE M KOHICHTPUPOBAHMWC JIM-
othrmsaumci. JinohrinsoBanHbIC 00pASLILI TPOKA-
JWBAJIA, M M3 30JIBI HTPECCOBATH MBIYYATEIH. ABTO-
PLI CYMTAIOT, YTO BCE PACCMOTPEHHBIE CII0CO0LI [TPO-
forroaroToBKN B cotderannn ¢ PMOA gaiot Xopouue
pesyapTatel. [Ipeaes obnapymenusi Cr cocTaBuil
0,027 mr/mu, [IpaBHIBHOCTS PEVIOKEHHBIX [TPH-
eMOB KOHTpoJupoBanu criocobom gobaBok. Tem He
MmeHee, Espornteiickas komucens BCR [47], souiyc-
KAawmAas cTaHJapTHBIC 0Opasiibl GHONOIrHIECEHX
MATCPHAIOB, OTKAZA1ACH ITPHHUMATDL B PACCMOTPE-
HHE PE3YJILTATL AHAIM3dA, OCHOBAHHOIO HA CYXOM
030JICHIH, M3-38 PUCKA 3HAYHUTCIBHBLIX CHCTEMATH-
YECKHX [TOIPELIHOCTEH.

ITpenapupoBaHue HBIVYATEA B BH/C CTCRIAHHO-
0 AMCKA BCTPEHACTCA B ¢/IMHUYHBLIX paboTax, uTo He
VAHBHTEILHO, TAK BO3PACTACT PHCH 3arpa3HeHNH
ofipadua KoMIIOHEHTAMH (p/IHOCa U [I0TEPb OIpe/lesis-
CMBIX BACMEHTOB LPH CluTarICHUKW. ABTopol [BO] iipu-
MEHW/IH TAK0I cr10co6 11poGolioAroTOBKH HPH O1Ipeae-
JCHUH CoUepadns Si B 3allbUICHHLIX CABAHHLIX TPa-
BAX, [101Arad, YTO COACPIKAHIA ST HETHITMYHO BLICO-
KM, M EPEMHUIT HAXOANTCA B BHC Auokeniaa Si0 .
100 mr ofpasua Tpassl emetrsaiii ¢ 9,9 v rerpabo-
pata i Li,B,0, v cluiasisum [pH HEYKASaHHBLIX
venoBHSX, [TPaBiILHOCTL METOAA, TTOJLYCHHAA JUIA
CTaHJAPTHLIX 00pasuos, ObUla B ripeaenax 2 % orH.

B 6o/ibiMHeTBE yOANKALHA, Kacaoluxes PXOA
PACTeHHIL, 3HAYCHUA OTPELTHOCTEH ITPUTOTOBICHIH
MBILyHaTeNCH He TPUBOMATCA. TOJIBLKO B OT/IC/IbHBIX
paboTax aBTOPbLI OUECHHBAKOT BIHHAHHE HA METPOJI0-
HUCCKHE XAPAKTEPHCTHEN CTADH/ILHOCTH YCJIOBHI
[TOJIYHEHM A aHAINTHYCCKOro curHasia [4, 54, 57]. B
[4] BesIMYMHA HOUPEIIHOCTH IIPUIOTORBICHNA H3Ty1a-
TeJICiT [IPU HCACCTPYKTUBHOM peHTreHoduiyopec-
LCHTHOM OIPEASICHHA MBITULHKA B PACTCHHMAX OKa-
Jaach HEAHAYMMOIT HA (POHE [OrPEIITHOCTH BOCIIPO-
M3BOAMMOCTH U3MEPEHHA AHAJIMTHYECKOIO CHIHA-
na, pasxoit 0, 15. [TorpetiHoCTH BOCHPOU3BOAMMOC-
TH cntocoba peHTreHo(IYOPECHICHTHOIO O pejieic-
Hits copepskannsa Na, Mg, Al, Si, P K, Ca, Su Clp pac-
THTEALHBLIX MATCPHAIAX C HCITONL30BAHHEM YPaBHC-
Huit csaan coctappnm 0,014-0,061 [57]. B[54 npu-
BOAATCA KOA(PPUUHMEHTBI BAPUALMH, XAPAKTCPHEYI0-
LLME CTATHCTHKY CHeTa, LIPU IPAMOM perTredodiyo-
pecLUeHTHOM otpejeieHun Mg, Al Si, P S, Ku Ca
BCPECKE, KICBEPE, 3EPHE, COIOME, THCTBAX AyDa, ka-
tyerst i ap, Mx sHabgernd okos10 0.0 1 juis Beex onpe-
JeJISeMBIX 3IEMCHTOB, 3a HeRiovenrnem Mg i Al
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WIH KOTOPLIX KoaduumneHTn! Bapuamu 0,02,

4. MaTpugasle 3¢ dexTni npu PDA pacTernit

u cnoco6uI ux yueTa '

B cpaBHeHHH ¢ APYTUMH 00BEKTAMH OKPYAHA)-
el cpessl. pacTUTEbHBIC MATEPUAIIBI N3-32 HU3-
KOrO COJIePiKaHHA HEOPraHMYECKON YACTH 1 JIETKOM
BMELIAMOLICH MaTpHULBI ABIAIOTCH “HacaJbHBIMUA
obpasuamu” 1ia npaMoro POA [53]. OnHako aHauu-
TeJbLHbIE BAPHALIMH XHMHYECKHX COCTABOB, IIPUYEM
HE TOJILKO MEsK iy BUIAMW PACTEHMIA, HO M B Iipeje-
Jlax caMMX BM/0B, IPHBOAAT K HAPYILICHHIO ITPOIIOP-
LHOHAJILHOCTH MEYIY HHTEHCHBHOCTLIO duiyopec-
LIEHUMH aHAJIUTHYECKON JIMHUU U COLEPHAHHCM
ONpPEAENHEMOro 3JIeMeHTa (AHANINTA) BOIEACTBHE
MaTPpHUYHbIX a(pPeKTOoB.

B [60]. nmocBAIEHHONH PeHTTeHO(ITYOPECLEHTHO-
my onipeeneHHio K u Ca B ceIbCKOX03HMCTBEHHBIX
PaACTEHHAX, H3MECHEHHE HAKIIOHA AHAJITHTHUYECKOTO
rpauKa B 3aBUCHMOCTH OT KYJILTYPbI IIpEACTABIE-
HO KaK 9KCTICPUMCHTANILHOE ITOATBEPHACHHE BJIM-
AHHA (He Boite + 10 9% 0TH.) BO3MONHBIX M3MEHE-
HHIT cocTaBa OCHOBBI PaCTHTCIALHOrO 06pasua Ha
UHTCHCUBHOCTD KO-JIMHUIA a/1eMeHTOB. ABTOp [54]
CBA3BIBAET BAPHALMH MACCOBLIX KoadduumneHToB
rornomeHus (Gosnee 5 %) B 3aBMCHMOCTH OT COCTABA
obpasua c apderTaMn NorNomeHA 1 40Bo3byiae-
HUA. YBeJuueHne KoHueHTpauuu Si ot 0.5 1o 6 %
IPUBOAMT K CHHIKCHUIO HHTEHCUBHOCTEH KO- aHa-
JauTudeckux MMHME K, Ca u P. Tpu yBenuueHmn
KoHUCHTpauuu Kor 0,1 po 5 % narencusHoetn Ca
Ko-nmuHun ymeHbliaetcs Ha 25 %. B [57], B kavce-
CTBE TIOATBEPIKACHMH IPOHABIICHUH MEIKIJICMEHT-
HBLIX BJIMAHWIA, TPHBOAATCH BEJIMUMHBI CTAHAAPTHLIX
OTKJIOHEHHI, Xa paKTEPHEYIOLIHX [IPABWILHOCTE O11-
peJeeHHs IIPAMBIM CII0COGOM BHEILTHEr0 CTaHaap-
TaKu Ca(9-10%), P, Su CI (5-7 %) u Na, Mg, Al, Si
(2.5 %). Ben4nHLL OJIy YCHbBI C IIOMOLIBIO TEOpe-
THYCCKUX HHTEHCHBHOCTEN 1A 30 rUITOTETHYCCKHUX
cocTaBoB. CoACpIKaHHE OPraHHM 4eCKOM KOMITOHECH-
Tbl (MOACIHPOBANACH LIEJLIIOTI03011) HAMEHA/IOCH B
npeaenax 87,5-99,4 %. B kauecTsBe KOAUUCCTBCH-
HOT'O [10KA3ATCNHA BBAMMHBIX BJIMAHHI JIEMCHTOB
11py PMA 030JICHHBLIX PACTHUTEILHBIX MATEPHANIOB 5]
OLLIK UCIIOJIB3OBAHBL YAEIbHbIE HHTEHCUBHOCTH
Ko-nuHuit anemendtos Mg, Al. Si. P, Cl. Ca, V, Fe u Rb.
PacueTts! nokasany, 4To 1ocJefHHe MOI'YT H3Me-
HATLCA B 1,1-2,9 pas. CnegyeT oTMeTHTb TPOTHEBO-
PEYHBOCTDL TOHUEK 3peHUA Heaiegosarteneii [4] u [5]
OTHOCUTECNIBLHO BapHALIMI MAaTPUYHBIX adderTon
[J151 D30JICHHLIX U HCOB0JICHHBIX PACTHUTEILHBIX Ma-
Tepuanos. B [5] yreepupacres, uro osee cyie-
CTBEHHBIC BAHAHUA XHMHYCCKOI'O COCTABA HA HH-
TCHCHBHOCTEL KOPOTKOBOJHOBBLIX aHANMTHYCCKIX
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JIMHUWIT HABIOAAKOTCH 1A HEO30JIEHHBIX PACTHTE b-
HbIX 00'BEKTOB. ABTOP [4] AoKasbiBacT, wTo 1pu POA
3051 pacTeHMil BapuauHm 3K TOB MEKAICMEHTHEIX
B3aUMOAEHCTBUH BO3PACTAIOT 110 CPABHEHMIO C TAKO-
BBIMH /15 HEO30JIEHHBIX MATCPHAIOB, O0LACHAA 3TOT
tharT Gonee MMPOKUMH MUBMEHEHHAMHU MX COCTABA.

AsTopsl (57, 76] cBA3BIBAIOT MATPUYHBIE 3 (ek-
ThI, MPUBOASALIME K 3HAYUTEILHLIM CHCTEMATHUEC-
KAM [OTPEIIHOCTHM, ¢ aherTaMu 11orJIoLeH s
BTOPHYHOrO MaiyucHus. B [49, 56,63, 77, 78] noka-
3aHo, uTo pu POA pacTeHHH BIMAHHE XMMHYECKO-
ro cocTaBa Ha HHTCHCHBHOCTL PEHTICHOBCKOI huty-
OpeCLeHLMU IIpoABigeTes Yepes 3pderTs! norio-
LIeHHA 06pasuoM H Bo30y Jaronero 1 (hayopecLeH-
THOTO H3ny4eHnit. B [77] yreepixaaercs, 4ro B ciy-
yae o0pasuoB, COCTOAIMX MPEUMYLIECTBEHHO U3
BJIEMEHTOB C aTOMHBIMH HoMepaMu Z < 8, ciietyer
YUHTBIBATE JIXLUL IOIJIOLICHHE DICMEHTaMM 06pas-
ua Bosdbyxitammero 0 (GJyopecLeHTHOro Halyye-
Huil, a spderTammn 1oBoa6YKACHNA MOMHO 1peHes-
pedb. Tem He meHee, neenegoparenn [31, 50, 52,
79-82] pacemaTpuBaoT s (PekThl JOBOAGYIKACHHH,
urobbl 0bocHOBaTE BEIGOD criocoba ananusa. B pam-
Kax pellieHHd KOHEPeTHOH 3agayuu (onpejciicHue
THWKE/ILIX AJIECMEHTOB B JIEI'KOM HanojHuTene) [83].
OLEHHBANMCEH BEAWMYHHEBL BRAaLos adderTos pac-
CCAHMA MEPBUYHOIO U BTOPHYHOIO M3JYYCHHH B
MHTeHCHBHOCTD Ag Ko- 1 Cu Kot-siuHmi Jyis GuHap-
HbIX cMeceil cepebpa M MeJH CJICTEIMH BlIeMeHTa-
MH. C KMCJI0POOM BIJIAa gocTHran 28 u 6.7 %, ¢
Oepriiem - 55,6 1 20 %, cOOTBETCTBEHHO.

B [5] ormenaeTes, uTo 1o eux 1op ipu POA ipu-
POAHBLIX MATCPHAJIOB, B TOM MHCIIE PACTCHHI, Hau-
Bosee 4acTo MPUMEHAIOT C1IOCOOBI BHCLLHErD CTAaH-
AapTtau craHjapra-joHa. PakTuueckH npuaHadT-
cd, uTo ¢ 80-X roios, Koria PPA Hauas LIMPOKO ITPH-
MCHATLCH JUIA AHAIH3A PACTHTE/ILHBIX MATCPHAIOB,
Habop criocoboB, HCHOIL3YEMBLX JUIH YHCTA MATPH Y-
HbIX 2 perroBs, HOUTH HE M8MEHM/ICH, MHorooGpa-
3ue peainsauMii criocofa BHCWHEIO CcTAHAAPTA
oflycnaBamBacTCH 9TanoM rpaaymposku [5, 18, 22,
28, 29, 52, 54, 84, 85]. [1pn onpegencuum 14 ae-
MeHTOB oT K 10 Y B 11peccoBaHHBLIX TOHKOCI0HBIX
M3JIyIaTeNAX BOJHBIX PACTCHHI aBTOPLL LJIH cpaB-
HCHHSA HCIIOJIL30BATM MEHJIYHAPOAHBIA cTadjapT
Juerbes vadg N 7 [28]. [laHHbIe 110 NPABAJILHOCTH
PE3VJLTATOB AHAIN3A HEC IPHUBOAATCH, YKA3bIBAET -
CH JIMWD, 9TO CTAHAAPTHOC OTKJIOHCHME, XapaKkTe-
pHusyoLee padbpoc H3MEPCHHLIX BEJIMYHMH, HE [pe-
puittaet 20 %. Ipu peHTreHodQuIvopecLeHTHOM OI1-
PEACHCHHH THHKCHILIX JICMCHTOB B ITOPOLLIKAX JIK-
WARHHEOB |22], cripeecoBanHbIX B TabJeTRH, IPpU-
MCHIIH "IIPAMOC CPABHEHAC cropocTel cuera”, s
rPaJIyH POBKH MCTTIOb30BAJIM CTaHAaPTHLIC 00PasLIbI
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NBS SRM urosnok cocHbt (1575), 1ueThben uirpyco-
BeIX (1572) 1t nueTees opxugenr (1571). Pacxose-
HMA MEAK/IY TTONYUCHHBIMH PE3YAbLTATAMM M IAHHbL-
MW HCHTPOHHO-aKTHBALIMOHHOIO aHAIM3a, KOJIMe-
CTBEHHO HE OL[EHCHHDBIC, aBTOPLI 00 BACHMIIN BI111-
30CTBI0 COACPHAHNA MHOIMX AHAUIMTOB K HH/KHEH
FPAHMLC KOJHMYCCTBCHHOIO ONPeieIcHHA,

B [57] npu peHTreHoMIyopecueHTHOM o1pejie-
agenun Na, Mg, Al Si, P. 5, Cl, Ku Ca B cranpapt-
HLIX ofpasuax pacTeHHW Ha CIERTpoOMeTpax
“Simultix-IVB"” n1 VRA-2 coltocTaB/I¢eHbI LICCTE CIlTO-
coboB yueTa MaTpHUHbIX 3¢ derTon. Pacemarprpa-
Jmceb npaMoil BHemHui cranaapt (MNBC), erannapt
— o (CD), cniocob 1o6aBok, ypasHeHHE cBA3H Jly-
kaca-Tyca, KiaccHuecknii U "HOBLIH" (Ha MOMeHT
nyGauKanuM) BAPHAHT BHYTPCHHETO CTanuapTa
(BC). ChopmynpoBaHHbie B pafoTe BLIBOALL CIY-
AT WIIIOCTPAUMEH 3aBUHCHMOCTH PE3VILTATOB aHa-
JIHBA 0T QUCKBATHOCTH 00pasuos CPaBHCHMS, HC-
1OIB3YEMBIX TIPH FPAAYHPOBEC, AHAJIMBHPYCMbIM
obpa3suam. ABTOPbLI PCKOMEHYIOT ITPH FPaiyHpOB-
Ke 110 cTaHAap THLIM 06 pastaM NpHpoAHOro Ipomc-
XomaeHus PMA IpoBoHTL 110 YPABHCHHIO CBH3H
Jlykaca - Tyca. Ecnu oOpasibl cpaBsHeHMH = CHHTC-
THYECKHUE, TO JIYHIIHE PE3VILTATHL JIAI0T CloCo0L
craHgapTa — (poHa 1 NPHBEACHHDBIN B 11yOJIHKALHN
BapuaHT crocoba BHyTpeHHero ecranaapta. Chejy-
€T OTMETUTD, 9TO CTtocob BHYTPCHHCT'O CTaH1apTa
HEPCAKO IIPUMEHHACTCH MCCHCI0BATCIHMI 1pH PMOA
pacrenuit [34, 35, 57. 59,67, 71, 86]. Ipu POATIBO.
oupeacnaa K, S, Ca, Br 1 Zn B cerpere JIHCTLEB
MaHTpPOBOTO Acpesa (34|, B upoby aobasisimm pa-
CTBOP KOBAILTA B KAYECTBE BHYTPCHHET0 CTaH@ap-
Ta. B nybanganun [35)] pH 3HEproAncliepeHoHHOM
peHTreHo(IYyopecUeHTHOM onpeaeiieHnn Cr B -
CTBAX M KOPHAX HYMCHHA B KAUCCTBE BHYTPCHHETO
cradjapra uenonnsosain Ti. Tpu penrrenoduyo-
pecuenTHoM onpejencunu K, Ca, Mn, Fe, Cun Zn
B NBS cranzapTHbeiX ofpasuax cocraBa qUueThen
OPXMACH, TOMATA M LLIITHHATA [86] B KauecTne BHYT-
PEHHHX CTAHAAPTOB OLEHCHLL JIBa Habopa alleMeH-
ToB: Si. Cr. Se - 1-ptit Habop: Sc, Ni, Ge - 2-0i1 Ha-
op. Anementsr Si, Cr. 5¢, Ni n Ge gobapisiny K
MOPONIKY PACTCHMSA I3 BUAC OKCHI0B, Se - kak cene-
HUJ HaTpud. IToKkasano, 4To peayibTaThl aHAIM3a
BIKe K PEKOMEHA0BAHHBIM 3HAYMCHHUAM 1IPH HC-
[OIL3OBAHUH JUIA CpaBHEHHH ayiemenTon Si, Cru
Se. BelMymHa OTHOCUTCILHOIO CTAHAAPTHOrO 0T~
inoHeHuA (OCO), XapakTepUayIoLLETo HPaBIILHOCT D
pesyIsTaToB CTioCcob0M BHYTPECHHEIO cTanapTa, JUid
BONIBLIIHHCTBA AJICMEHTOB He npepsiirawia 10 %, [Npu
MACCOBOM AHAJIMAE HIPUMEHEHHE TAKOro criocoba yue-
T MATPHIHBLIX ah(heKTOB OrpaHHMHBaeTes HeobX0-
JIUMOCTBIO BBEICHHSA 3/ICMCHTA CPABHCHIA BITOPOIIOK

PACTHTEJILHOTO MATEPHAIA U CJIOMHOCTLIO BhIOOpa
ONTHMAIBHOI0 BHYTPEHHET0 CTalapTa.

Crrocob eranpapra-dona npumenuan e (4, 5. 11,
50. 60. 61, 63, 71, 79, 87]. upuuem B [50, 61] gis
KOPPEKLIMKM HE TOJBKO B KOPOTKOBOJIHOBOH 06/1aCT
PEHTIEHOBCKOrO CIICKTPA. HO U HPH OIPCACHICHUHN
anementos Na, Mg, Al. Si, P, Su Cl. B |5] npu onpe-
Aesenui Ni. Zn, Rb, Sr, Y, Zr. Nb, Pb 1 Th B 3051ax
XBOH, KOPLI H BETBEH JINCTBEHHH LI CHOHPCKOI M
PasnIMYHLIX TPAB B KAYECTBE aHAJTUTHYECKOTO na-
paMeTpa HCIoJIb30BAJIH OTHOLUEHHE HHTEHCHBHOC-
i pAyopecHeHIIMH K HHTEHCHBHOCTH paccesHHOM
Rh Ko-siiani anoa. Ipegesisl oGHApyHeHUs coera-
pusd (ppm): 8 juta Mn; 3 gnaTi, Zn. Nb; 4 gna Zr: 2-
4 nna Ni: 2 pis Rb, Sr: 3-4 pas Y: 5-9 s Th. s
KOPPEKUHM Ha MaTpHUUHbLIC 3 erTLI M yueTa hona
B ofsractH uH BoiH ot Na Ko go Fe Ko npumMeHin
MHTCHCHBHOCTL HCKOTCPCHTHO PactesiHHOM Xapak-
TEPHCTHYCCKOM JIMHIK aHoAa TpyOku (1 ) ¢ MeaHBIM
H pOAHEBBIM aHogaMi [50]. MHTeHCHBHOCTD aHAaNN-
THHECKOH JIMHWUM KOPPCKTHPOBH 110 BbIPAKCHHIO!

1, R

7 = ACI+B+ .
rae: I — 1nofHas H3MEepPCHHAs MHTEHCHBHOCTD; C, -
KOHLEHTpaLMA ajemeHTa i@ A, B R-ntapamerpst,
“epes KOTOPLIC BBOAATCH NOTPaBKH HAa MATPHYHBIC
apderTii, GOH O THKOM 1 3arpAasHeHne obpasua
IIPH €ro IPEIapUupoBaHiuH H HeMepeHHn. Ipasiib-
HOCTb OTIPEJICIIANH C TIOMOIBIO CTAHAAPTHLIX 06pas-
1108 cocTasa, Xopouee Coriacue Meskiy peaylihbra-
TaMi aHaJIM3a H PCROMEHAOBAHHBIMM BEJIHYHHA-
MH T(OJYHCHO U BeeX ayiemMeHToB, kpoMe K u Fe,
HeyposneTBopnTeIbHBIC pe3ybTaTs! 418 Fe apro-
Pbl CBASLIBAIOT ¢ BO3MOKHLIMH I1OIPELIHOCTAMHA
ipoGoorbopa. Yo KacaeTes KA, TO ABTOPLIIIPH-
BEJIM [IMATIAB0H €10 COACPHKAHHA, HAJCHKHO olIpe-
pensemMetit aTnm eriocotom (0,07-2,0 %). YkassiBa-
CTCH, YTO JUIH CPEJL € JICIKOU MATPHLICH HCITONILA0-
BAHMC B KAYCCTBE BHYTPCHHETO CTAHAAPTA MH-
TECHCUBHOCTH HCKOICPEHTHO PACCEHHHON JIMHMH
AHO/1A PCHTICHOBCKOM TPYOKH PUBOINT K AIyULIEit
AHANMTHYCCKON YYBCTBHTEILHOCTH 10 CPABHEHHUI)
C HHTCHCHBHOCTLIO KOTEPCHTHO PacCesHHOH JIU-
Huu. B [61] npu onpenenernun Mo, Sr, Rb, Pb, Zn.
As. Br, Cu u Ni B KavecTBe BHYTPCHHETO cTAH/1ap-
Ta HCIONL30BAIN HEKOI'CPEHTHO paccesiiHoe Rh Ko-
naiyuenne, HoreperrHo paccesHHoe Rh Lo-wuany-
YCHME N U3JIYHEHHE HA JUTHHE BOSIHBL 1,84 A Hnpume-
HHJIN, COOTBETCTBEHHO, 11pH ontpegencHuu P K, Si,
Cl. Mg, Na u Fe, Co, Cr, V. Ba, Mn u Ti. I[TapaMeTpbt
rpajiyH poBoMHON GYHKIUM (YpaBHeHHE 2-T0 TOp#AJI-
Ka) orrpeaensasy o Habopy arrecTauHoOHHLIX CMe-
CCH ¢ H3BCCTHLIM COACPIKAHMEM BIIMHIOLLErO 2J1e-
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MEHTA, MPUTOTOBIEHHLIX HA OCHOBE MHUKPOKPHCTAIL-
JIMYECKO¥H LE/UI0JI03bl. BOCIIPOMBBOAHMOCTD PE3Yiii-
TaroB POA aus 13 uaityyareieit kuraiickoro CO GSV-
1 JIMCTBLEB M BETOK KYCTAPHHKA /15 BCEX 3JICMEHTOB,
kpome Ni, As, Co, Cr. He npesbimana 7 %. [Lis mocaie-
AHUX 1IEMEHTOB oHa jocryraia 10-30 %, ABTopbl
OTMEHAIOT XOPOLIEee COITIACHE ITOJTyHEHHBIX PE3Vilh-
TATOB /I/IA CTAHAAPTHLIX 06pa3LIoB ¢ PEKOMEHAOBAaH-
HBIMH BeJIHUMHAMH. OAHAKO ITPpHUBEAEHHBIC B Tab-
nHUax copep:ranmna Na pasnvyarores B 1,5 pasa juia
CO nHCTHEB OPXMICH H LUTPYCOBLIX; Si. Al-B 1,5: Ti
- moutH B 2 pasa mia CO opxugen; Cu- B 1,5 pasza
JULH WHTPYCoBbIX; Br -8 7 pas Biiverbax nepua: Mo -
B 2-3 pasa BJIMCTELHX ITCPLA M 0pXulen; S - 1I0UTH B
ABa pasa UIA JIMCTLEB lepua. [pu onpejeneHuu
anemenToB oT Ti 10 Zr u Hg, Pb, Th, U B crangaprt-
HOM o6paaiie INCTLEB opxHzeH [63] HEKOrepeHTHO
paccesHHoe HaayyeHne Mo Ko-JInHMK Hello/Ib3oBa-
JIM JUIS1 KOPPCKLIMH MarpUyHOro HOIOIIEHHA M U3-
MeHeHHs ToAlHHEL o6pasios. IIpu onpeaereHnu
Mn. Fe. Zn, Sr, Rb, Ba [87] B kauccTBE BHYTPEHHETO
CTaHJApPTa NPUMCHAIN (POH. H3MCPEHHEII PAAOM ¢
AHAMTHYCCKONH JIMHHCH. [TPABHABLHOCTL KOHTPOJIH-
poBanu ¢ nomouibio CO kMTalcKoM KalyeTel, CHCTC-
MaTHUYECKHE PACXOIK/CHUA HE BRIABICHDI.

B psaae myGankanuil npeuiaraloTes BApuaHTh
C110co60B, HCITOJIL3YIOILMX ITOIPABKY HA ITOITIOEHHE
[61,53,58,63,69, 71,77, 78] 1 orMpaoimMxcs Ha
pacH4eT TEOPEeTHHECKHX HHTEHCHBHOCTEH [31, 32,
70. 80, 81]. B [77] BBeACH KOPPEKTHPYIOLWMI (aK-
TOP B, € IHOMOILBI KOTOPOI'0 UBMEPEHHAA MHTCHCHB-
HOCTB MCITPAB/IACTCA HA IOIJIOLICHUE BO30YIKIAID-
ero U iy 0PeCcLeHTHOI'0 H3JLYYEHH I, FeOMCTPHIO
BOA0YMACHHA H PEAJILHYIO TOJNLIKMHY 06pasua. Yro-
Ol orpeaenuThb octabneHue najarmolumx U diyopee-
LEHTHLIX PEHTTEHOBCKHUX JIVICH B ToJILIEe o6pasua,
HHTEHCHBHOCTb AHAJIMTHYUECKOM IMHHH OIPEIeiH-
€MOT0 3JIEMEHTa U3MEPHAJIM 0T caMoro oOpasua, 06-
pasua ¢ MHIICHBIO [T03a4HU M 3aTEM - OT MHLLCHH.
JKCIMEPHMCHTAJILHBIC BEJIMUMHLE J cpasHWIIA ¢ pac-
CYHTAHHLIMH BHAYEHUAMH. [lpakTHyceku criocobd
HPHMEHHJIM ITPX onpejesieHuy Mn, Fe, Cu, Zn, Br,
Rb, Sru Pb B cranaapTHeix o6pasuax Guonoruyec-
KHX MaTepHaioB. C/E/IaH BLIBOM, YTO CHOCO6 ¢ 3Ke-
MEPUMEHTAJILHO OIpPe/e/Ie HHLIMH T10II0LIAIOLLIMMH
XapaKkTepHeTHKaMM obecrieunBaeT TpebyeMylo Ha-
JAEHKHOCTE Pe3yALTaTOB,

Mpu POATIBO onpeaenenun copeporanmns K, Ca,
Mn. Ni. Cu, Zn, Rb u Sr B crangaprHom obGpasue
JIMCTBLEB KallycThl HpHbIaeHne GyHIaMeHTalb-
HBIX [1aPaMETPOB CPAaBHUBAIK CO CTIOCOGOM aMITH-
pHueckux ronpapok [70]. B kaueerse anaiuTHyce-
KOI'O 11apaMEeTpa MCIOJIb30BAIM OTHOLWCHHE MyB-
CTBHTEJILHOCTH AHAIIUTA K HYBCTBHTEILHOCTH BHYT-
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peHHero craHaapTa. FlpH MoJCAMPOBAHHN HHTCH-
CHUBHOCTH [IPUHUMAII BO BHUMaHHE YCJIOBHA M3~
MepeHHA, QYHKUMIO OTKINKA ACTEKTOpA, ecTe-
CTBEHHDLIC IIIMPUHBL XaPaKTePUCTHYUCCKUX JIMHUIA,
NPUCYTCTBHE MHKOB BBUIETA 1 pajHALIMOHHLLX Oie-
repexoaos. [lonpaskH Ha HOTIOLECHUE U JOBO30Y k-
ACHHC B MOAEb HE BRIIIOYaIH, HeoltpeaeneHHOCTE
Macchl HA eIMHMILYY TOBEPXHOCTH 06paala U reo-
METPHH H3MEPCHHMIT YYHTBLIBAIN C [TOMOLLLIO BHYT-
PCHHEro cTaHjapTa, BEejcHHoro 8 odpasewn. Xors
uia Beex anemeHToB, kpoMme K, 0o6a criocoba parwor
COMOCTABHMBIE PE3YJILTAThL, ABTOPLI PEKOMEHILYIOT
1py PDOA clI0KHBIX 00'bCKTOB HCTTO/IL30BAThH NPUGIIH-
#eHHe pyHAaMEHTAJILHBIX NapaMeTpos. Heyaos-
JIETBOPHUTEILHBIE PE3YIbTATBL JUIA Ka/ins 00 bACHA-
I0TCH OTCYTCTBHEM TIOTIPABKH HA MONIOLIECHHE 13-
Jy4YCHHA KaJIWA B TONUMHE o6pasia.

Becosnie goim (W) anementos Ca, Sc, Ti, Mn, Fe,
Cu n Zn B obpasuax yas [31], npenapHpoBaHHLIX B
BH/IE TOHRHX IUIEHOK, OIPE/ICIAIN U3 BLIPAMKCH S

A
WI—RTSL.

rac A (em?*) um (r) = wowazs M Macca obpasua, R -
HHCTAH HHTEHCHBHOCTL JIMHUK anannTa (umire'),
S, = UYBCTBUTEIILHOCTD (MMIT-C ' -eM2-171). BeamunHbl
ITOCJIEIHMX OLICHHBAJIH 3KCHEPHMEHTAILHO C 1IOMO-
Wb CTAHAAPTHBLIX TOHKOIUIEHOYHbIX 06Pasios.

Pe3i0MH Py HBI0MKEHHOE, MOMKHO 3aKJII0MHTD, Y4TO
TOYHOCTE pe3yibTaToB POA pacTeHH 3aBHCUT 0T
TOr'0, HACKOALKO TOJIHO M 3(DPCKTHBHO VUM TEIBAIOT-
CH BAPUALHH MATPHYHBLX B(h(heKRTOB, H OT YCITOBHIT
KOHKPETHON peallM3aumu, To eeTh oT ofecieunBac-
MO HPHGOPOM BOCIHIPOUBBOAHMOCTH H3MECPCHHIT H
HOIPELLHOCTH TPOOOITOATOTOBKH,

5. Ob6ecrreuenne crangapramu POA pacru-
TeJBHBIX MATEPHATIOB

IlorpemHocTh pesyabTaToB 06 0ro OTHOCHTE -
HOTO MCTo/a, B ToM uncie u POA, cpean npounx
(hakTopoB OIIpEACAHCTCH KONMYECTBOM CTAHAAPT -
HbIX 00pasLoB cocTaBa, HCIOIL3Y CMbIX JUIA I'Pay-
HPOBEN METOAMK, HX QJICKBATHOCTLIO AHAUIM3HPY C-
MBLIM MaTepHalamM, KavuecTBOM ATTeCTALMOHHBIX
XAPAKTCPHUCTHE, A TAKHC MX COIJIACOBAHHOCTBIO M
COBMECTHUMOCTBLIO, [ PACTUTEILHBIX MATCPHAIOB
aTa 1upobiema obocTpgeTCd, Tak Kak [CPeUcHD
CTAHJAAPTHLIX 06pasilon cocTaBa PACTHTEIbHBLIX
MATEPHAJIOB O4EHBL OIPAHNYCH 110 cpaBHeHuto ¢ CO
APYIHX IIPUPOAHBIX cpey, [88]. Ko/uekuus oteve-
CTBEHHDLIX CTAHJAPTHLIX 00PA3LOB PACTEeHWI npejL-
CTaB/ICHA TPEMA FOCY AAPCTBCHHBLIMH CTAHAAPTHBI-
M 00pasamMmu GHOJOIHYCCKHX MaTepuadios (I'CO)
[89]: cranaapTHLIC 00PasLbl COCTABA 31AKOBOIT TPA-
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pocmecn CBMT-02, kiyGHeit kaprogena CEMK-02
u aepHa mueHulbl CBMIT-02. 'CO cospasanmnes g
BHECAPCHUA B aHAIMTHYecKHe tabopaTopnu GHono-
IHYECKOI'0 M CeJILCKOX038iicTBeHHOr0 npodnig 1
I10Ka OCTaTCH CAMHCTBEHHBIMH, BRJTIOYCHHBIMH B
ToCy1apCTBEHHEIH PEECTP CPEACTE M3MEPCHUIA.
MemxayHapoAHas KoIeKIMA CTaHJIapTHBIX 0f-
pa3zuos bonee pasHoobpasHa. CepHs CTAHAAPTHLIX
obpasauos GSV, paspaboranHad B 90-x rr. B VMIH-
CTHTYTE reo(PH3MYECKHX M FCOXUMHYECKHX MoCIe-
AoBaHui (KuTai), ¢ NpUBICUCHUENM ITOCIICAHNX
AocTHxeHHI reoanannsa [90], sknwovaer 4 CO
(GSV 1-4 n1HCTLEB M BETOK KYCTAPHMUKA, TOLIOAA 1
uas). CrangaprHelie o6pasubl cepin GSV cospapa-
JIM JUIH [IPUMEHEHNA B [IPHIUIAJIHON B PerHOHAE-
HOM reOXMMMH, 4 TAKIKE B CCIILCKOX03HITOTBEHHOM,
JIECOBOAMECKOM M CAHUTAPHOM ACIHAPTAMCHTAX,
LIHMpoKo H3BCCTHLI CTAHAAPTHBIC MaTepHainl Ha-
HoHanbHOro Blopo Crangapros CLUA [91] NBS
SRMs: wmmmHat (1570, 1570a), nueTba opxujacu
(1571). nuctha abnoka (1515), nueTeH HepeHka
(1547), mucTesa iuMoHa (1572), serba Tomara (1573,
1573a). xBosa cocHul (1575), nurcHHYHaA MyKa
(15667, 1567a), pucoBasa myka (1568, 1568a). Cran-
AaptHele obpasusl 1IPE (Huaepnanasr) paspabora-
HBI, B OCHOBHOM JUIS METOA0B, TPEAIIOJAFaoLIHX
pasnomkenme obGpaaua (AAS, ICP-MS, ICP-AES) [50].
ITo pa3HbBIM TPUHYHHAM AHAJIMTHEN PEAKO pac-

MnOJaraioT Ja;e MHHHUMa/IbHO Heobxoaumoil s
rpagyrpoBki koanexiein CO. Oty nnpobaemy 1bi-
TAKTCH PEIATE PAaiMYHLIMK criocobami, Hare me-
TOAMKH IPAAYMPYIOT 110 MCKYCCTBEHHEIM 06pasiam,
K OPraHHYecKoi 0CHOBE KOTOPLIX (LIE//TI01034a, 3110kK-
CHAHAH CMOoJ1a) 200aBIHIOTCH COCAHMHEHHA TYHCTBLIX
ajleMeHTOR B BUAC nopomkos (8, 31,32, 51, 53, 78]
unu pacreopos [29, 35, 63, 71, 74, 84]. MHorga B
KAUCOTBE OCHOBBI HCITONb3YIOT MATEPHAN CTaHap-
THBIX 06pasLoB WK CMELLMBAKOT MX B OIIPeAesIeH-
HbIX Ko/nuecTsax [61]. Asrop (5] mpu PMA 3o pac-
TEHUI peIaraeT HCIOAbL30BATE JUIA IPAJyHPOBKH
CO ropHbIX NOPOA,. HCX0AA H3 BIIM30CTH PACYETHALIX
BEJIHYMH YACALHBIX HHTEHCHBHOCTEH aHAJIMTHYEC-
KUX JIMHHIT 3JICMEHTOB /15 COCTABOB Pa3HbLIX ITPU-
POAHLIX cpea. BHe paceMoTpeHHs oKasblBaeTcs
BOIPOC 00 JCKBATHOCTH MATPHL FOPHBIX ITOPOJ H
3071 PACTCHMIT C 103U (POPM BXOAICHHUSA 3/IEMCH-
TOB B Pas/JMYHbIX IPHPOAHLIX cpejax. ITpasomep-
HOCTL 3TOr0 BOIIpoca B HACTOALIECE BPeMs 110JAEP-
JKMBAETCH MHOMMMM Heelie qoBaTesnsimu (40, 72, 92-
94|. Kak yacTHBIN ciayqail. rpa/ilydpoBKa MOKET
BbITh BBLIIOJIHEHA [IPH HCITONL30BaAaHUHM BOIbIION
BbLIGOPKH 11Ppo6 PACTEHMI, ITPOAHAIN3HPOBAHHBIX BO
MHOIrMX J1a60paTOPUHX BTHM e WM APYTUMH Mc-
Togamu aHanuaa [53]. B atom ciiyuae peaynsrarsi
aHainaa OyAyT 3aBeiOMO COAEPRaThL CHCTEMaTH-
HECKHE ITOTPELIHOCTH HCIO0IL3YEMOr0 MCTO/A.
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L

STATE AND PROBLEMS OF X-RAY FLUORESCENCE ANALYSIS OF PLANT MATERIALS

E.V.Chuparina, T.N.Gunicheva

This review contains the information about different variants of plant materials preparation for X-ray
fluorescence analysis, techniques of accounting matrix effects, their advantages and disadvantages
under the multielement analysis of plants and the provision of adequate reference materials for calibration
and metrological control. The list of geochemical, biochemical and ecological tasks realized with the
help of X-ray fluorescence data is given. The metrological characteristics of measurement procedures
(reproducibility and accuracy of the XRF results and detection limits) are presented as well.
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