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BBEAEHUE

CoejuHeHus MADranna (RAK MIKDOSIGMEHTS) Urpan? CoaABUYD pPOAG B
DaSANYHHX GUOXMMUNECRHUX HPONSCCaX. STuM,B Y8CTHOCTH, O0yCIOBISH
nomumenuuli METEpEC K XuMME MSDPIoHNS, HadanAsewulli 38 nocaegHee
AeCATAIeTHE,

bee Oonbuee WICHO KOMIIGHCOB MBProHNa KSK C HEODraHivuecHuM,

TOE ¥ C OPrOBUVSCHUMN AUTAHZASMN HAXOANT NPAKTHYOCHOE NDHMOHEHNS.
AAGDHOIC I'OPWNST'0, ANA WSRNGYEHWH 1 OYHCTHN DOAKUX MOTANI0B, KOX
KaTENM38TODH B POOKNUAX OKWCAGHNE OHUCH YTNEpPOXS8, OPraHNYecH:AX
CYRB)UAOB ¥ aNBAEPUZAOB, B COSHCKOM XO3aficTBe KK MUKPOyAOGpeHUH,
ANA UUHSDSABHOU NOAKODMEM EABOTHHX, B MOAULUEE NDH ANEUSHRN IHO-
HYil, ATEPOCKNEDO38, SK36MH, HEHPOAEDUNTE, IEHATUTA U T.A.

B aupeparype MMeDPCA LAHHNE O TOM, YP0 EOMINOHCHHE COOAUHeHN:
HMaprofyd ABARNKTCH OONGe GHONOPUYECK! SHTHBHHEMY NPENSpPaTOPaMH,
YoM OCHYHNe, HAUOOXEe AOCTYNEHE HOOPIoHNYECKNS COeAUHOHHA Mapran-
18, Tag, pesyabrery KAMHUYECKUX UCHHTSHN HOEOTODHX CHHTEPUYECRUX
npenapaTos He ocHope mapramua Mp-36, Mn-35 u Muo-I noxasazmu Ao~
BONDHO BHCOKYD UX 3D)EKTHBHOCTSH B KOUSCTBE GHOROIWYUEGCRH SXTUBHHX
BEUECTB.

anumlwwsmm.
HOMANCKCHHX COGHNMHOHAfl MAapramng, OCOOCHHO C OPIOHMYGCKUMY JUraH-
Aaun, AnNf BHACHEHMS BONDOCA O NDHUPOZe ROODAMHAHMOHHOU cBasu, O
BBOHMHOM BAMAHMN (YHRIMONSABHNX PPYNN B AUPAGHASX ¥ JNUI8HZOB -
B0 sHyTpennell cfiepe KOMRIEHCOB, O 33BUCHMOCTH COCTaBa, cBolicrs

\\\\\\\\\\\\\\\\

~ HecuMoTps Ha Goubuolfl mpoOrpece B OGIACTH HBYUSHHA B KUOPRMHG~
IMOHBO! XHMUJ MAPPaHUe, “CCAGAOBAHNS KOMIIORCOB MBDIEHNE ¢ Op=
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POBHYOCKUME JUPSHASME, COAGDRAMUMN JOHODHHE 8TO0MH 33078, HOKA
CDABHUTOABHO HOMHOIGUMCHSHL .

Kounaexchue coepuHeHEs uaprennsd (i) ¢ opOMATHUOCKMM: AMHHAMY
i AMGMAHRSME ASYNSHH MANO.

B mUTEPETYPe USBOCTHH MNP HOCKONBKO PAGOT, NOCBANOHHHX CHE-
T@SYy TAKUX COSAUMHCHMI ¢ IaJOreHUJSMN MADPraHLs.

Jlsunan padoTs NOCEANGHA VSYYEHHD ROOPAUHAUMOHHHX COSRUHEHEH
uwaprenng (M) ¢ Pagumu SPONATUYCORHME SMuHANU, KOK SHUNNH, OgM.0-
TONYUANH, OyMyN=AHNSHANN, (OHUNGHANAMVE, B KOUECTDS AIUACI'DYN,
nownso O™, B KOMNASHOH BBOMAEMCH amuomM NCS; NOG, SO ® CIOp,
AAf ROTODHX B MPUHUANE BOBMORHO YCTSHOBUTH CNEKTPSABHHMY METOXAME
(MK cnexrpocronus), HAXOARTCH AU 9T AYUAOTPYNNH BO BHeuHed nau
BO BHyTpeHHefl cdepe, XK OHN CBEZSHH C STOMOM METOIAS-KOMANSHCO-
00pasoBaTes U T.A.

B pesyasrare NpOBeACHHHX WCCHSAOBaBUli yABAOCH POSPaGOTATH
cHocO0H CHHTE32 KOOPAVHSUMOHHNX coezumeuall mepranua (I1) c apomariee
YOCKUMK OMEHOMM, OX3DSKTEpHB0BATH UX CBOHCTBA, HE OCHOBE (HUSURO- ‘
XVM/YECKMX LCCIeZOBAHANl CASNITH BHBOAN O CTPOGHUH, 00 OCOGEHHO-
CTAX BAUAHAR CTPYHETYPH OPraH/uYeCHOrO aMuHa (NOAOMEHUS 38MECTHTE~
zeil) Ho CcBOfic?HA KOMDIGHCOB. |

lloNyYeHHN® OCHOBHNE DESyABPATH KPATKO ONACEHH B HUEGCHEAYDNMX
rRaBaX.
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FaAABA I

JUTEPATY PHuli OB30P

/isyyeHNe MAprasng Kax MUKPOSNEMEHTS GuAO HEYATO CPABHUTNRHO
ZASBHO; AOCTBTOYHC XODOUC U3BECTHO 6I'C 3WAUCHUS NS RUSHOZGATOND~
HOCTH HOK pacTemuil, TEK RUBOTHHX ¥ YOHOBGEa. /3BOCTHO, YTO CEE-
AHEBHO ¢ DHGSl YENOBGR NMOMYYseT 3-8ur MaproHua, YTO H COCTABANCT
| HOTDEGHOCTD B HEW YSAOBEYECHOPO OPreHuaM8,. [OTDEGHOCTE 278 MOBH-
H8eTCR Npu JusiyecEoll HErpysEe, UpH HEAOCCTATHE CONHSYHOIO cBETS,

JeTu HyRZSWTCH B SHAYLPEABHO CONBISM HONUYECTHe Mapranua, ueu
B3pOCHNS. [ips NpHeME BHYTPS COSAHHOEMI MOPraHle NOBHUNAETCH SNNETHT,
Aezu npuSspmawe B sece [ 1_J. U.l.Konecnumossn [2_7 NOKasaHO, YTO
13 pIrafe NOBHUS6T HHTEHCHBHOCTE YTHAMSAIMH EUDOB B OPraHISMe Hi—
BOTHOPO, NpoTHBOAGficTEyeT EupoBOll ZEreHepanuu NOYSHE, CHIXSOT
YPOBEHB OGHMX RUNNAOB i BAZSPEMBAET DASBATHE aTepocEEeposa. [o
Aonnue U,I'.l'anxo [73_7 npu GepeMeHHOCTH COZGDESHHO MADIaHNS B KO-
Bi HECKONBKO YBOAWYUBAETCH, B NOYEHH - yMeHbiaeTcd. B ITOT MEPHOR
B OpreH sMe HapHAy ¢ HeZOCTATHOM ROGAIBTA M MO BOSJHIKSET TOKES
OTHOCHTSIBHS HEAOCTATOYHOCTH MAPIraHNS.

mmsmmmmm
ABAAGTCH 60 CINOCOCHOCTD YCHODATH DABSHOOGPOSHNE OKUCIHATENBHO=BOC=
CTAHOBUTCIABHEE NPOLECCH. l0A ZelicTBueM 9T0r0 MUKDOSIGMEHTS Opra~

48, yOUmIBSLT BexHellmall NPONECC B BEAEGHHX AUCTHAX - (JOTOCHETES.
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#isBecTHO CTHMyAMpYDUSE BUMAHWG COSAUESHN! MAapraina Ha pacTeHNH.

‘mmm-mmmu
Bascnx /5 7. OH noxasan 3)HORTHBHOCTS STOL0 MHEDOSNGMEHTS HA
YPOR3{HOCTH CAXS8PHOH CBOKINM, KYKypyau, NUeHAIH, Npoca, TaGaxs,
KSMYCTH ¥ APYPUX COABCKOXOSAHCTBEHHMX KyIBTYD. Tar 00pacoTHa
BYHOI'DAJHUKOBR COJfiMY MABDIaHNs NpuUBOAMT K YBEINWUGHUD BECA AI'0j HE
22} o MPHPOCT® COACDEAHUA CAXAPE HE 2,7%.

Toxwu 00pasoM, WaPPAHGH ABAMETCH MUEKDOSACMEHTOM, HEOOGXOE=
MHM N7 HODMANBHOTO TOUOHNS ENSHOHHO BANHMX HDONOCCOS OCMGHS B
OpraHASNE UGNOBOKA, XMBOTHHX ¥ pacTeHEll. OAHARO OGHNHNe HEODPraHu-
WeCKNe COMN MADI'AHUS B JIOB8X, AOCTATONMHX ALA ROCTHNSHHSA Xewel-
HOrO 2pexra, TOKCHuUHH. [0 270l NpUYVHe NPHMEHSHWE MAPToHLS B
(OpME HSOPraHHUECKAX CONSfl B MOAUIMHE OPPABUYEHO.

E nocnenune ropn Owi0 NOK838HO, YT0 HOMINOKCHNE COeAMHEHNS
MODroHu8 HMEHeE TORCUYHM ¥ G066 SGHexTUBHH K8K GHONOI'MYGCEH
axenBune npemapety [ 6_J, Honewno, He A0GOe HOMIISHCHO® COSAMHe-
HUEG MOXET OHTH HCHONBSOBAHO B KAUECTBE OHOJOIWYECKH SKTHBHOI'O
npenapare. [epBOCTENOHHOE SIHAUGHME MMEGT COCTEB i CTPOCHEG COeHn~
HeHMS, €I NPOYHOCTS, NPUDOAS KOMINERCOOGPOB0BETEAR ¥ JNAPGHAOB
B Tolle

Tomy AcA.I'puntepr, M.A.Asusos u X.X.Xaxuuos /77_7, cpapHusas
KOHCTAHTH YCTOHYMBOCTH DAZS KOMONERCHHX coejusenull ¢ ux Guomoru-
36CKO}l aKTUBHOCTEHN, NPUUAN K BHBOAY O TOM, UTO GUONOIWYECKSR aHw
THBHOCTD USYYOHHHX /MM KOMIJIOKCOB yBOIWMUBSETCH C DOCTOM MX YO~
roliuNBoCTH, HpU OPOYMX DSBHHX YCAOBUEX, K TOROMY X6 BHBOXY NpwmIM
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Oco0euHc NEPENeKTHBHE KOOPANHEIHORHLHE COCAUHGHNS METANOB ¢ DS~
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BOCHME A)PORTHBHHME B KOYECTBE HOUeGHHX NPENAaDSTOR IpH JCYSHUN
peanuyEEX satomessuuii /15 7. Tar, uayuenue coepuuesull MOpramus,
onucasmux B3 / 16_7, n0OKSsan0, YT0 NPENSDAT YOUOBHO HAIBaHEM
in-36, CTUMYANPOBAN OCPE30BAHKE AHTUTEN U yBEXUYMBAR (DaroUUTSp~
HYD GHOCOCHOCTS ASliHOLMTOB, 8 TOKKS BHSHBSH HNOBHUGHWE WACHS
xeftwonuros [ 17 7. PesyupTeTs RIME/YECKHX WCMNTamnil npenapers
Un-35 cBupereascTBYDT OC S)JHOKTHBHOCTY STOO NPENADSTa W HApH Ao~
uenuu guadera [ 18 7. Bueceswe Apyroro mpenaparte - Mn-1 nossuser
JDORBIHOCTD pacTeHu! KyJBTYDH KOHANDS CeBEPOaMeDUKSHCRONO B HOM-
T0pa pasa.

Tamul 00pascM, YMGENOCH A4TEPATYDHNO ASHHNO, HOCMOTDE HE MX
OTPHBORHOCTS ¥ HOCHCTEMSTUYHOCTH, CBUASTEABCTBYDT O TOM, YTO
KOMNNGKCHHE COGAMHOHHA WAPIOHN® ABAAUTCH 00NGS BDpPerTHBH M GHO-
ZOPUYECKH SKTHBHEMM NpENapaToMu, WeM OCHYHNE HCODraHVYeCKuS COaM
Haprauug.

Buee®e ¢ TeM CHeAYeT 0TMETUTH, YTO WuCNO DaGoT, MOCBANSHHMX
HBYYECHKD ROMINCKCHHX COGAMHEHW! MAPIeHNS C PO SHVYNHEMY ODPPAHUYS-
CRUMY NMISHJISMH, TIOKS B LBIOM HEBOIMKO,

KoK UBBECTHO, AAR WADPAH!S XBDAKPODHN CTONGHN OKUCIGHHR +2,
+4 u 47, uro OTBewAeT suexvpomHol mompurypsumu d 2, d® u d %,
CymecTByD? COGAMHOHNS MBDrauus, B HOTODHX OH UPOABIRET TOKES
creneup opucnenus O, +3, +5 u 36, 18 BCOX BSAGHTHHX COCTOAHEN

\\\\ hprm B pafy ABYXBOEGHTHMX MOTRIIOB KOMIAEKCOOUPASOBITE~
aeii Ji (W)sV (M) Co(l)y M)y Je (N)y Co (H)g Ni(11)y Cu (11)y 2~ (M)
SOHUBAET NPONEKYTOUHOE NOJNONEHUE, 4OBAf MEHee yCTOoiuuBNEe ROMI-
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IeHCH, YeM COOTBETCTBYNNME KOMIICHCH KOCaABTa, HUKENS, MGHH,
xpous n memesa [ 19420 7.

lipsumr u Yumssue /21 7 58 OCHOBAHMM SHAZNSE UMODNMXCS ABE-
HEX 00 HOHCTOHTAM HECTOMKOCTH HOMIIORCOB ABYKBENGHTHUX KETHOHOB
NePeXORHNYX MOTAANOB NEPBOrO CONBEOr0 NSPUONS HSHIW, UPO NODPAAOK
yerollyusoeTs xoumuexcos Mn(ll) < Pe(ll)< Co(ll) <Ni(fl) < Cu(ll) oma=
SHBAETCH CUDOBEAMVBHM MOYTH JJR BCEX HOMINERCOB, HESABUICHMO 0T
HPHPOAN ¥ WHCAS ROODAVRMPOBAHENX AMr8hA0B. Homomenue wapreuna (1)
B SPOM DRAY ONPeNAAREeTCA P UBBOCTHON CTENEHH 6rC NORAPNSYLEMME
cBoOllcTBaNH,

Maprasen (1) oGpsayeT KOMIACKCHN® COGIMHOHHS C HEOPLAHUYSCKI-
H¥ W OPPEHWYECKMMN AuIaHSMH, ( HOOPraHMYGCKIMN ZUTSHZSMN B BOA-
HHX DBCTBODPAX OGPASYNTCH DASNWYHAE KOMOAOKHCH MEDIaHue, AES ROTO~
pHX OHDeAGNEHN ROHCTSHTH YCTOHRWMBOCTH., 070 I'HAPONCOCOSRNHEHUR |
(PR =10,71) [22_7, deppunmanuzmue (PK =12,I [23,24 7, aumusgy-
mie (PR, =0,8; PR, =1,31) [725 7, xnopwume (PK =3,85) [26 7,
nupojochernue [ 27 7, rpmonspochariue /28 7 u Apyrue nomshoc-
garuue wxowmmemcs (MnP,0.o P = 6,66 [29 7, (MmP 0, PK =3,56
L 307). B TeepAoM BuNe BHASNOHE HNTDOJUABENE U NNAHNNHNE KOMD-
aeues [ 31432 7.

CBeZGHMA N0 KXOHCTAHTAM YCTOWYUBOCTH ROMINOKCHHX COEZnHOHM
MAPraHys ¢ OproHUVeCHHM! IMTOHASE: (ONSS MHOrOuUCHeHHH. (Npeze-
NeHH KOHCTAHTH ycTOHWMBOCTI KOMINGKCOB Mypambunsofi /33 7, yu=
cycsoil /25 7, uesemenoll / 34 7,nmmonuol [ 35,36_7, sunsoil,
raznosoll /737,38 7 wuemoTeus, BujeneHH ¥ iCCHOAOBSHN COSHMESHES
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flo AvuTEpaTYpHNM ZOHHHM KOMIICKCHNE COOZMHGHHA WADraiis, CO~
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