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BBEJAEHHUE

Cpeaun MHOTOYMCIIEHHBIX 3arpsi3HUTENEH OKPY’KaloIIEed Cpelpl OJHO U3
IJIABHBIX MECT 3aHUMAIOT TSKEJBIE METAJUIBI, KOTOPBIE OTIMYAOTCS BBICOKOM TOK-
CUYHOCTBIO U CIIOCOOHOCTBIO IO MUIIEBBIM LEMNSM MNOCTYyNaTh B OPraHU3M 4YelloBe-
Ka U )KUBOTHBIX, TEM CAMBIM MPEICTABIIASA CEPE3HYIO YTPO3Y UX 310POBBIO.

[IpoGnemMa TEXHOTEHHOTO 3arpsiI3HEHUS arposiaHmadToB 00OCTpUIIaCh B
MIOCJIEAHUE JIECATUIIETUS BO MHOTUX pernoHax Poccuum. OHa akryanbHa u qis Ps-
3aHCKoOW oOjactu. Bo MHOTHMX paiioHax 00yiacTh OTMEYaeTcs KpUTHYECKasl CUTya-
IS 110 3arpsI3HEHUIO KYJIBTYPHBIX JIAaHAA(TOB TsDKENbIME MeTayutamu [19].

OmnacHOCTh BO3pAaCTaHMs CONEPIKAHUS TSKEIBIX METAJUIOB B ITOYBE U aTMO-
cdepe cBsi3aHa TaKKe C UX aKTUBHBIM MOTJIONIEHUEM U HAKOIJIEHUEM B PACTEHMSIX,
YTO HE TOJIBKO HETAaTMBHO OTPAKAETCS HA KU3HENESATEIBHOCTH CAMUX PACTECHHM,
HO U IPEACTABISAET CEPHE3HYI0 YIPO3Y 310POBBIO YEIOBEKA U JKUBOTHBIX. B CBsA3M
C 3TUM B HacTosllee BpeMsi IpodiieMe YCTOMUMBOCTH M aJaNTallid PacTeHU K
JEHUCTBUIO TSHKEJIBIX METAJUIOB YAENSIIOT OOJBIIOE BHUMAHUE BO BCEM MUPE

Cpenu TsXKeNbIX METaJIJIOB OAHUM U3 HanboJiee TOKCUYHBIX JIJISl BCEX KUBBIX
OpPraHW3MOB CUMTAETCS KaaMuil. Ha cerogHsAmnmnii 1eHb BO MHOTUX CTpaHaxX MHpa
IIOYBBI, MPEIHA3HAYEHHbIE IS CEJIbCKOXO3SMCTBEHHOIO IIPOU3BOCTBA, 3arpsi3He-
HbI 3TUM METAJIJIOM BCJIE/ICTBHE IIMPOKOT0 MPUMEHEHUS BBICOKUX 103 POCPOPHBIX
y100peHuil u repOoUIMIOB, a TAK)XKE OCAJIKOB CTOYHBIX BOJ, COJIEPKAIINX B CBOEM
COCTaBE KaJIMHUWA. DTO CYIIECTBEHHO OIPAHUYMBAET UX MCIOJb30BAHUE IS BbIPA-
IIMBAHUS MTPOJIOBOJIBCTBEHHBIX KYJIBTYD, IIOCKOJBKY KaAMUN HE TOJBKO MOTJIOIIA-
eTCsl KOPHSIMHU PACTEHUM, HO U CHOCOOEH MepeMeIlaThCsi B HaJA3eMHbIE OpraHbl, B
TOM 4YHUCJI€ B IJI0Abl U ceMeHa. OnacHOCTh KaaMHsl yCyryOJsieTcs TeM, YTO OH
HAKaIlJIMBAETCS B PACTEHUU U COXPAHSET TOKCUYECKHE CBOMCTBA B TEYEHHUE IJIM-
TEJIBHOro0 BpeMmeHu. [locTynuBmmi B nouBy KagMUK IIPUCYTCTBYET B HEHU, B OC-
HOBHOM, B IIOJIBJKHOH (hopme, 4TO 00yCIIaBIMBAET €0 BBICOKYIO MUTPAIL[MOHHYIO
CIIOCOOHOCTb.

Kanmuii BXOIUT B CIMCOK JIECATH CaMbIX OIIACHBIX XMMHUYECKUX BEILECTB,

BJIMAIOIUX Ha 3A0POBLE YCJIOBCKA U SKOJOTMYCCKOC COCTOSHHUEC HA3EMHBIX 3KOCH-



crem [7]. U3 Bcex 3arpsisHuTeleil KaaMHii Bce OOJIbIIE MPUBJIEKAET BHUMAHUE HC-
cieaoBaTeseil B CBS3M C HEJOCTATOYHOCTBIO JIAHHBIX O HEOOXOIWMOCTH €ro JIs
YKU3HH PACTCHHUM M CEPHE3HBIX HAPYIICHUSIX MPOIIECCOB OOMEHA Yy UeJIOBEKa M HKH-
BOTHBIX MPH MOCTYIJICHUH B OPraHU3M ATOTO semMeHTa. OmacHOCTh KaJaMus ycCy-
ryOJsieTcst emie U TeM, 9TO OH MEIJICHHO BBIBOJUTCS U3 OPTaHHW3Ma, TIOITOMY €To
KOJIMYECTBO YBEIUYMBACTCSA C Bo3pacToM. OpraHu3M 4eiaoBeKa K MATHUIECATH TO-
naMm criocooeH HakonuTh OT 30 10 50 mr Metasia. [Ipu 3ToM BhI3BaHHBIC KaMHUEM
HapyIIEHUS B OpPraHU3ME YEJIOBEKa HEOOPATHUMBI U MOTYT MPOTPECCUPOBATH JIaXKe
MOCJIe TIPEKpaIeHrss KOHTaKTa C HUM.

Kanneporenasle 1 MyTareHHbIE CBOMCTBA 3TOT0 JIEMEHTA IMO3BOJIMIIA CUH-
TaTh €r0 OJHHUM W3 CaMbIX OMNACHBIX TSDKEIBIX METaNIOB B CAHUTAPHO-
TMTHCHUYECKOM OTHOIICHHU M OTHECTH K 1 Kjaccy omacHoctu [2]. Kagmuit oTHO-
CHUTCSI K DJIEMEHTaM, COJIEP’KaHuEe KOTOPHIX JKECTKO PETJIAMEHTHPYETCS B MUIIEBBIX
npoxaykrax® u 3epHe’. YCTaHOBJIEHHI NpeJeNbHbIE COAEPKAHUS KaIMHsS BO BCEX
MPOJYKTaX: MSCE M MSCONMPOAYKTaX, pblOe, MOJIOKE, XJIeO0OYTOUHBIX H3ICIIHIX,
3€pHOBBIX, 36pHOO0OOBBIX, MACITUYHBIX.

3arpsi3HeHHE TTOYBEHHOTO IMOKPOBA KaJIMUEM CUMTAETCS OJHUM W3 Haubosee
OITACHBIX AKOJOTHYCCKUX SBIICHUH, TaK KaK OH HAKAILJIMBACTCS B PACTCHUSIX BBIIIIC
HOPMBI Ja)Ke MPHU CITa00M 3arpsI3HCHUH TTOYBBI

B nocnegnue roas MHOTHE POCCHIICKUE U 3apyOeKHBIC YUCHBIC BCe OOJIbIIE
BHUMaHHS 0OpaIaloT Ha MEPCIEKTHBHOCTh MPUMEHEHUS METOJIOB OYUCTKH IOY-
BEHHBIX TPYHTOB C HWCIIOJIb30BAaHWEM 3CJICHBIX PACTCHHM JJI O3J0POBJICHUS 3a-
IPSA3HEHHBIX MOYB — (uropeMenuanvu. Tepmun «butopemenuanus» («phyto» -
pactenue, «remediumy - OYMCTHTH, BOCCTAHOBUTH) OTHOCHTCS K Pa3sHOOOpa3HOM
KOJUICKITUU TEXHOJIOTUM, KOTOPBIC UCTOIB3YIOT PACTCHUS JJII OYUCTKU 3arpsi3HCH-

HOM OKpy»karomeut cpeast [23, C. 551].

! Texumuecknit pernament TamoxxenHoro Coroza TP TC 021/2011 «O 0e30macHOCTH IMHUINEBOMH
npoaykum». YTBepxkaeH Pemennem Komuccnu tamoxennoro cotosa ot 9 nexadps 2011 r. Ne 880.

2 Texuwnueckuii pernament Tamoxennoro Coroza TP TC 015/2011 «O 6Ge3omacHOCTH 3epHa».
Yr1BepxacH Pemennem Komuccnn TaMoskeHHOTO coro3a oT 9 nexadpst 2011 1. Ne 874.



W3BecTHO, 9TO XapakTep HAKOIUICHUS TSKEJIBIX METAJUIOB U IPYTUX 3arpsis-
HUTEJICH pa3jnueH W MPsIMO CBS3aH C WX BUAOBON NMPHHAICKHOCTHIO. HaydHble
WCCJICIOBAHMSI TIO 3TOM MPoOJIeMe B OCHOBHOM HAIPaBJICHBI HA U3yUYEHUE CEITHCKO-
XO3SIMCTBEHHBIX KYJbTYp. B KadecTBe pacTeHMid THIEPaKKyMYJSITOPOB, TO €CTh,
buTOpEMETUaTOPOB, TSKEIBIX METAIIIOB COBPEMEHHBIMHU YYCHBIMU YKA3BIBAIOTCS:
ThICSTUETUCTHUK 0oO0BbIKHOBeHHBIN (Achillea millefolium L), omyBanumk nekap-
crBennbiil (Taraxacum officinale WigQ), mossias ropekas (Artemisia abshthium
L), 6ok mosreBoit (Cirsium arvense (L.) Scop.), kiesep syrosoi (Trifolium pre-
tense L.), matiuk syrosoii (Poa pratensis L.) u nekoropsie apyrue [13].

[Ipu 5TOM OTMEHYAETCsI, YTO COJEPIKAIIUNCA B pAaCTEHUAX KaJAMUI MpeaACcTaB-
JSIeT HanOOJNBIIIYI0 OMACHOCTh, TAK KaK MOYKET CIIYXKUTh UCTOYHUKOM TIOCTYILIC-
HUS B OPTaHU3MBI YEJIOBEKa U KUBOTHBIX. [[03TOMY TOJIepaHTHOCTh U ajarnTalus
HEKOTOPBIX PACTHTEIBHBIX BUIOB K TOBBIMICHHBIM COACPKAHUSAM KaJMHS, XOTS
OHHM W BaKHBI C TOYKH 3PEHUSI COXPAaHHOCTH OKPY’KAIOIICH CPebl, PEICTABISIOT
yIrpo3y sl 310poBbs uesnoBeka [18, c. 113].

Iesb HACTOAIIETO UCCIEAOBAHUS: U3YUYNUTh YCTOMYMBOCTD K KaJMHIO pacTe-
HUM pa3HbIX BUIOB.

JIis MOCTHKEHUSl YKa3aHHOM IeMM TOCJIeNOBATEIbHO PEIIAlOTCs CIEAyIo-
IMe 3a1a4m:

1) OmnpenenuTh CTENCHb METAIOYCTOWYMBOCTH PACTEHUI Pa3HbIX BHJIOB B
YCJIOBHSIX DKCTIEPUMEHTA.

2) CpaBHHTH CTENEHb METAUIOYCTONYMBOCTH Pa3HBIX PACTCHHUU NpH pas-
HBIX KOHIICHTPAIHMSIX KaIMUSI.

3) BbISCHUTH BIUSHUE Pa3HbIX KOHIICHTpAIMi KaJMHUs Ha PACTCHHS B pas-
HBIX THIIaX MOYB.

4) Onpenenautb GUTOTOKCUYHOCTh Pa3HBIX THIIOB IMOYB MPU Pa3HBIX KOH-
HEHTPAIUAX KaJIMHSL.

OO0beKT HCCIIeIOBAHUS: PACTEHUS, YCTOMYMBBIE K KaJAMHIO — peabKa Mac-
mmuHas (Brassica rapa, cem. KpecronerHsie), ropumima capenrtckas (Brassica

juncea, cem. Kpecrousetssie), mandeit monukarommii (Salvia nutans, cem. I'ybo-



1BETHBIE), OapxaTiibl npsiMoctosune (Tagetes erecta, cem. CrioKHOIBETHBIE), 11€-
ao3ust rpedenyaras (Celosia cristata, cem. AMapaHTOBBIC), pe3yxa albIIuHCcKas
(Arabis apina, cem. KpecronpeTHsie), oBec moceBHoi (Avena sativa, cem. 3iako-
BbIC).

IIpeaMer ucciie0BaHUA: BIUSHAC PA3HBIX KOHIIEHTPAIMA KaJMHs Ha pa3-
BUTHUE PACTCHUM.

[Ipu mpoBeneHUM pabOT MPUMEHSUTHCH CIICAYIOIIHEe MeETOAbl HCCJIeI0Ba-
HMS: DKCIIEPUMEHTAILHOTO MOJICTUPOBAHMS, a0CTparupoBaHus, HAOTIOICHUS, W3-
MEpEHUsI U CPAaBHEHMsI, aHAM3a U CUHTE3a, MATEMAaTUYECKON M CTATUCTUYECKOU

00pabOTKH JTaHHBIX.

OB30P JIUTEPATYPDLI.

Brusare kagMusi Ha pacTeHHSI SIBIISIETCS IPEAMETOM HCCIICTOBAHMS KaK OC-
HOBAaTEJIbHBIX MOHOTpadwuii, Tak m HayuHbix crareit [9, 10, 18, 23, 25, 27, 28 u
zp.].

VYxe B 1989 rony otmedanoch, 4ToO JUIMTENBHOE MCIOJB30BAHUE HEOPTaHU-
yecKkux (oc@aTHBIX yIOOpEHUI CYIIECTBEHHO MOBBIIIACT MPUPOIHBIA YPOBEHb
KaJIMHsI B TIOYBAX, a 3arpsA3HCHHE MMOYB KaJIMHUEM pacCMaTpHBAETCs Kak HanboJee
cepbe3Hasi OMACHOCThH JIJISl 3/I0POBBSl. B aHTPOIMOTEHHBIX YCIOBUSIX COJIEP’KaHUE
KaJIMUsI B TIOBEPXHOCTHOM CJIOE€ TI0OYB OOBIYHO BO3pacTaeT. Jlake B JIECHBIX M CEJlb-
CKHX MECTHOCTSX Pa3UYHBIX CTpaH aTMOcC(hepHOE MOCTYIICHUE KaJMUs IPEBHI-
IIIaeT BEIHOC ATOr0 MeTajuia u3 mouyBeHHoro npoduis [19, c. 110].

B mocneaane roapl 60716110 BHUMAHNUE YACTSETCS PETYIHMPOBAHUIO COACP-
*aHus kaamus B pocopHbix yaoOpenusix. [lnurensHoe ucnosiab3oBanue Ghocdop-
HBIX yJIOOpEHMI MOKET MPUBECTU K 3HAYUTEITHLHOMY HAKOIUICHUIO KaJMHUsI B MOY-
Bax, YTO MOJKET MPUBECTH K TOBBINICHHOMY ITOTJIONICHUH KaaMHUs CEeTbLCKOXO03sH-
CTBEHHBIMU KyJbTypamu. [loBefeHne kaaMusi B IOUBaX XapaKTEPU3yeTCs OTHOCH-
TETHHO BBICOKOH MOJBMXHOCTBHIO TIO CPABHEHHIO C JPYTMMH TSKEIIBIMH MeETaJlia-
mu [27, 29, 30]. Jonrocpounsie (100 yteT) HaOMIOCHUS U PACUYCThl MMOKA3BIBAIOT,

4TO cojiepkanne Kaamus B GoChHOPHBIX YIOOPEHUSX BIUSET HA JATBHEUITUN yPO-



BEHb €ro COJIepKaHus Kak B IIOYBE, TaK W B pacTeHusix. HakoreHue kaamus B
no4Be (MaXOTHbIE U MACTOUIIHBIE YTOJbsI) IPOAOKAETCS, €CIN COEpKAHUE KaJl-
musi B Qochopubix ymoOpenusx npessimaet 20 mr/kr [30, C. 4]. [Jdns mHOTHX
CEJIbCKOXO3SIIICTBEHHBIX KYyJbTYp, BKJIKOYas MIIEHUIY, PUC, KapTodeib, YPOBHU
KaJMHsI B MOYBax CBSA3aHbl C YPOBHSIMH B CEIIbCKOXO3SIMICTBEHHBIX KYJbTYpax,
IPUYEM YPOBHHU B KYJbTypaxX YBEJIUYHMBAIOTCS C YBEJIMYEHHUEM YPOBHEH B IOYBE,
XOTSl peakUysi Ha MOBBILICHUE KaJMMs B MOYBE PA3IMYAETCA KaK MEXAY KyJbTy-
pamu, Tak U Mexnay nousamu. [Ipumepno 50% npoaykToB MUTAHUS MOTYT OBITh
HarnpsMyto cBs3anbl ¢ kadectBoM mouBbl [30, C. 5]. CHMKEHUE HAKOIUICHUS Kal-
MU B II0YBaX M €ro IEPEHOCA B CEIbCKOXO3AMCTBEHHBIE KYJIBTYpPhl 3aMETHO IIPH
conepxanuu kaamus B 20 mMr/kr ¢pochopHbIX ynoopennil mwin Mmenee. OTmeuaercs
BO3MO>KHOCTh UMMOOMJIM3AIMK KaJAMUs 3a cUeT moBbliieHus pH nous mytem us-
BECTKOBAHMS WK A00OABJIECHUS OCHOBHBIX MOIMPaBOK B MouBy. OHAKO 3TO MPUBO-
JUT K HAaKOIUICHWIO KaJMHs B MOYBAX, TaK KakK MEPEHOC B KYJbTYpbl OIpaHUYEH,
YTO MOXKET OBITh OITACHO B CPEIHECPOYHOM M TOJITOCPOUHOM TiepenekTrBre [29)].

Hcnonb3zoBanue GocPopHbIX yI0OpEHUN U ECTULUAOB C MOHUKEHHBIM CO-
JIEp’KaHUEM KaJIMHsI — OJTHO U3 OCHOBHBIX HAIIPABIICHUH B IPOU3BOJICTBE CEJIbCKO-
XO3SIMCTBEHHOM TIpoAyKiuH [3].

JUist KaaiMKsl yCTAHOBJIEHBI OPUEHTHUPOBOYHO JOMYCTUMBIE KOHIIEHTpALUU
(OIK) B mouBe: 0,5 MI/KT aJis IECUYAaHBIX U CyNecYaHbIX 1Mo4B; 1,0 MI/Kr uist Kuc-
JbIX CyrmMHUCTBIX U TIUHHCTHIX (PH KCI<S5,5); 2,0 mist 01u3KuX K HEHTpaIbHBIM,
HEHTpabHBIX CYTIUHUCTHIX M MIMHUCTHIX ((PH KCI>5,5) [2]. TTpu atom, cornacHo
nucbMy MUHHCTEPCTBA OXpaHbl OKpPYKArOUIEH Cpenbl U NPHUPOAHBIX PECYPCOB
Poccuiickoit ®@enepanuu ot 27 nexadps 1993 roma Ne04-25/Komurera Poccuii-
ckoil denepannu Mo 3eMENbHBIM pecypcaM U 3eMIIEyCTPOMCTBY OT 27 nexadps
1993 roma Ne61-5678 «O mopsiake onpeaenaeHus pa3MepoB yiiepoa oT 3arpsizHe-
HUS 3€MeJb XMMHUYECKUMHU BELIECTBAMMU» JUIsl KaJMMs YCTAHOBJIEHO (POHOBOE CO-
Jep’KaHUEe B JEPHOBO-TIOJI30JMCTHIX IECUaHbIX M cymecuaHbix mouBax — 0,05
MI/KT, I€PHOBO-TIOJ30JIUCTBIX CYTJIMHUCTBIX U TIMHUCTBIX — 0,12 MI/KT, cephix

aecubix — 0,2 mr/kr, B uepHo3emax — 0,24 Mr/kr. YpoBHH 3arpsi3HEHUS 3€Mellb 110



KaJIMUIO Takke yctaHoBjeHbl B 3apucumoctu ot [TJK (OAK): menee I1IK (OK)
— 1 (mommyctumeriit), ot 1 IIJIK (OAK) mo 3 Mr/kr — 2 (Hu3KkwHii), oT 3 10 5 MI/KT —
3 (cpemnwmii), ot 5 mo 20 Mr/xr — 4 (BbicokHii), 6oee 20 MI/Kr — 5 (OYEHBb BBICO-
kuii) [1].

B pabore «Dxomormsi arponanamadra Pss3anckoi oOmactw» BBITAJACHHE
KaaMusi ¢ ocagkaMu Ha TeppuTopuu Pssanckoit obractu B mepuon 1993-1999
orieHuBasioch ot 1,5 1o 8,4 r/ra B rox (B cpeaueM — 4,7 r/ra) [19, ¢.40]. Takxke oT-
MEYaoCh, YTO OCHOBHBIM UCTOYHHUKOM MOCTYIUICHHS KaIMHUS B TIOYBY B pe3yJIbTa-
T€ CEIbCKOXO3SHUCTBEHHON NESITEIbHOCTH SIBIISIIOTCS OPraHMYECKUE M MHUHEpPalb-
Hble y00peHus (dpocdopubie u KanuitHbie). [lo knaccudukanmuu, npuBeAEHHON B
paboTe, peruoHaIbHBIN (DOH copepkaHusl KaaMUsl B IoYBax Ps3aHcKoi obnactu —
0,18+/-0,02 Mr/kr, He3arps3HCHHas IOYBa — IpH coiepkanuu kaamus <0,18
MI/KT, HU3Kas 3arpsisHEHHOCTh — mipu 0,18-0,36 mr kagMus Ha 1 Kr MOYBHI, Cpej-
Hss — 0,36-0,54 mr/kr, noseimedHas —0,54-0,72 mr/kr, Beicokast — 0,72-0,90 mr/kr
[19, c. 73]. Ipu 3TOM I 1EPHOBO-IIOI30JIUCTHIX TIOYB COJEPIKAHUE KaJIMHUS Olle-
HuBasock B 0,07-0,08 mr/kr (Ha rmyoune 0-40 cm), mis cepwix JiecHbIX — 0,22 -
0,16 mr/xr, s yepuoszemoB — 0,26-0,3 mr/kr [21].

Takxe, B CpellHEM, €XKETroJIHO Ha KaXKJbli rektap Ps3aHckoil o0iactu mo-
cTtynaer ¢ ocankamu 4,7 r kaamusa. OTMedaeTcs aKKyMyJIILMS KaAMUs U APYTUX
METaJUIOB B KOpHEOOHTaeMoM citoe moussl [20].

OnHYM W3 OCHOBHBIX M BH3YaJIbHO CPAaBHUTEIBHO JICTKO PETHCTPUPYEMBIX
NPOSIBJICHUN (PUTOTOKCUYHOCTH KaJIMHUS SIBISIETCS TOPMOKCHHE POCTa PACTEHUN U
3aMeJIeHuEe UX Pa3BUTHSL.

Ha xucioi n1epHOBO-TIO30JUCTON MOYBE J03bI KaAMUS 2,5 MI/KT yKe MOXK-
HO cuuTaTh onacHeIMH. CoJep’kaHue TOJBIKHOTO KaaMHUs B MOYBax, MPH KOTO-
pom mpeBsiiieHo [1/IK B kopmax: nepHoBo-noazonucras — 2,0 MI/Kr, OKyJIbTypeH-
Has JICPHOBO-TOA30JUCTas — 2,5 MI/Kr, 4yepHo3eM — 5,5 mr/kr. ['ubens ypoxas
HaOMromaeTcst mpu cojepkaHuu kaamus 10 MI/KT B J€pPHOBO-TIOA30JIUCTOMN
HEOKYJIbTYpeHHOU mouBe, HO mpu 100 MI/Kr B OKYJIbTYpEHHOW JEPHOBO-

IOJI30JIMCTOM MOYBe U yepHO3eMe [15].



B otnenpHbIX paboTax yCTaHOBJIEHO, YTO BHeceHUE kaamus B goszax 0,25-
4,0 Mr/Kr Ha JAEpHOBO-TIOJ30JMCTON MOYBE M YEPHO3EME HE OKa3bIBAE€T OTpHUIIA-
TEJIHLHOTO BIUSHUS Ha ypoKail MIIIEHUIBI KapTodes, oBca U ropunilbl. CHIKCHHE
ypOXaWHOCTH HAONIOAAeTCsl MPU BHECEHUU KaAMHS B 03¢ 8 MI/KT mouBel. [Ipu
JIOTIOJTHUTEIIbHOM BHECEHUHU KaJIMHUS B IOYBY BO3PACTAET HAKOIUIEHHWE €ro B pac-
TeHUsX [25].

B nocnenHue roasl B HAYYHOH JIMTEPATYPE BCE YallEe PaCCMaTPUBAETCS UC-
MOJIb30BAHUE PEMEINAIMOHHBIX TEXHOJIOTUM I JIETOKCUKanuu nouB. CyTh Me-
TOJA 3aKJIOYAETCS B TOM, UYTO 3€JICHBIE PACTEHUS MOTYT W3BJIEKATh Pa3JIMYHbIC
AJIEMEHTHI U3 OKPYXKAIOIIEH Cpellbl 1 KOHUEHTPUPOBATh UX B TKaHAX. Tako# cro-
co0 o4HCTKH siBNsieTCA 3(PPEKTUBHBIM U SKOHOMUYECKU BhITOAHBIM [11]. N3BecT-
HBbI Pa3JIMYHBIC CIIOCOOBI OYMCTKU MOYB OT TSKEJBIX METAIIOB, CPEAU KOTOPBIX
0COOBIN MHTEpEC BbI3BIBAET (PUTOIKCTpakiusa. OHa 3aKIIFOYAETCS B MOCEBE U BhI-
pallliBaHUM B TEYEHHUE OINPEICICHHOIO IMEPHOJIa BPEMEHM Ha 3arps3HCHHBIX
y4acTKax CIeNUaIbHO MOJ00pPaHHBIX BHUIOB CEIBCKOXO3SWCTBEHHBIX PACTEHUMN
JUUISL U3BJICYEHUS U3 TIOUBBI TSHKEJIBIX METAIIJIOB KOPHEBOUM CUCTEMOM U HAKOTUICHUA
WX B Ha3eMHON OMoMacce, ¢ MocCleayrome yTmm3anuei. Jns ¢puroskcTpakium
Jy4llle KCTOJB30BaTh CIHEHHUATIBHO MOJ00paHHBIC BHUJbI CEILCKOXO3SHCTBEHHBIX
pPaCTEHUM, YEM PACTEHUS-TUNIEPAKKYMYJISITOPbI U3 YUCIa JUKUX BUIOB. OHU XOTH
Y HaKaIUIMBAIOT B JIECATKH pa3 OOJbIIE METAIIOB, YEM JAPYTHUE PACTEHUS, HO OTIIH-
YaloTCs HU3KOM CKOPOCTHIO pOCTa U HEOOJBIIONW Hag3eMHOM Ouomaccoil. 3aBep-
MIAFOIITUM ATaroM (UTOIKCTPAKIIUU SIBIIAECTCS JKaTBa, cCOOP M YTUIIU3ALMS 3arpsi3-
HEHHOM TSHKENIBIMU MeTaJUIaMH Ha/I3€MHOM OMOMacchl pacTeHHUH, Tak Kak yOopka
BCE KOPHEBOM MAcCChl, NMEPBOHAYAIBHO HACBHIIIAEMOW TSXKEIBIMU METAJIJIAMHU,
IPaKTHYECKH HEBO3MOXKHa [13].

CnocoOHOCTh CeMsIH MpopacTaTh B MPUCYTCTBUM BBICOKMX KOHIICHTpAIUI
KaJIMUSl SIBJIIETCSl OJTHUM U3 KPUTEPUEB OTOOpPA BUJIOB PACTEHUM JJISi UX HUCIIOJIb-
30BaHMs B (puToMenuopanuu (OYUCTKHU C TIOMOIILI0 PACTEHUI ) 3arpsI3HEHHBIX Me-
TajioMm 3eMenb [27, ¢. 18]. PacnipocTpaneHHbIN METO]T J1aOOpaTOPHOM OIIEHKH Me-

T&JIJIOYCTOIZ‘-IHBOCTH BHUAOB paCTeHI/Iﬁ OCHOBAH Ha M3YYCHHWH BCXOXKCCTH HUX CC-
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MSH B IPUCYTCTBHUU PA3JIUYHBIX KOHICHTPAIUH TSXKEIbIX METAILIOB [22].

VYoke Ha cTaauy IpOopaIIMBaHUs CEMSH MOXHO BBISICHUTb CTENIEHb METaJI0-
YCTOMYMBOCTH, KOTOpasi OyJIeT OTpakaTh peMeIUAIlMOHHBIA MOTSHIHA OyTyIIEro
pactenus [11].

WHaeke MEeTauioyCTORYMBOCTH Kaxaoro pacteHus (lt) paccyuThIBajICs IO
dopmyne [22]:

[=Non/N*100%, T11€ Ny — YKCIIO IPOPOCIIMX CEMSH B OIBITHOM BapHaH-
T€, Ng — YUCJIO MTPOPOCIIINX CEMSH B KOHTPOJILHOM BapHaHTE.

Yem BbIie 3HayeHUE |; , T€M BBIIIE METAIOYCTONYMBOCTh PACTCHUS U
0oJIbIIIe €ro peMearualMOHHbIH moTennuan [11].

Kpurepuem oreHkn peMeInanuoHHOTO MOTEHITHANA KYIbTYP MOXKET BBICTY-
naTh KOdQPUIIMEHT OMOTOTUYECKOTO MOTTIOMIeHUS (Ax) TSDKEIBIX METAJJIOB, pac-
YeT KOTOPOro ocyiiecTBisieTcsa no Gopmye, npemyioxennon AWM. Tlepeasmanom
[14]:

Ay = K,/Ky, e K, — koHuenTpanus meramia B pacteHuu, K, — KOHIEHTpa-
TSI METaJlIa B MOYBE.

['unepakkyMyJsITOp JTOHKEH aKKyMyJIMpoBaTh 1o KpaiHen mepe 100 Mkr/r
(0,01% cyxoro Beca) kaamus [23, C. 551].

B MexnayHapogHoMm XypHalie (UTOpEMEIHAIMH TPUBOIUTCS MHOYXECTBO
WCCJICIOBAHUM 110 OYMCTKE MOYBBI U BOJIBI, 3aTPSI3HEHHON TSDKETBIMU METAJIJIaMHU.
B kauecTBe rumepakkymyssiTOpOB KaJMHS pPacCMaTPUBAIOTCS CBEKIIA, CEIyM, Iie-
pen, paric, uBa, pscka, MacyeH, Tabak, IIaJuoIycC, 1eJI03usl, IBKAIUIIT, PUC, TO/I-
COJIHEYHUK, KyKypy3a u Jp. B xauecTBe Hanbosnee 3pHeKTUBHBIX TUTIEPAKKYMYJIS-
TOPOB, KOTOPBIE PEKOMEHIOBAHBI ISl (PUTOPEMEIUAlNN 3arps3HEHHBIX TTOYB, OT-
MedaroTcs maciéH yepHsiid [36, 37], 6apxarisl npsmocrostuue, 1enos3us [31], rop-
yuia capentckas [32, 33], pesyxa [34], canbBus [35]. OBec Takke peKOMEHIYeTCs

JUIS. PEKYJIBTUBALIMHN TI0YB, 3arPSA3HEHHBIX TSHKEIBIMU MeTalliamu [ 16, 24].
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METO/bI UCCJIEJOBAHUA.

JIJ1st TpoBeIeHHsI MCCIIEIOBAHMSI UCITOJIB30BAIACh METOMKA MTOCTAHOBKA BE-
IeTallMIOHHOIO OIbITa B COYETAaHUM C MOJCIUPOBAHUEM 3arps3HEHUs MOYBBI Ka/l-
MHUEM.

[Tnan HACTOSIIIETO UCCIIEOBAHUS BKIIFOYAET PA3HBIC COCTABIISIONIHE:

1) UccnenoBanue BIUSHHS KaaMHs Ha TPOPACTAaHWE CEMsSH paCTCHUH,

ompeecHIe HHICKCa METAIOYCTOHIMBOCTH.
2) OmpenencHre (PUTOTOKCHYHOCTH JICPHOBO-TIOI30IUCTON (OKYJIBTYPCH-
HOM M HEOKYJbTYPEHHOW) IMOYBBI M dYepHO3eMa (OKYJIBTYPEHHOTO U
HEOKYJIBTYPEHHOTO) MPHU Pa3HBIX KOHIICHTPAITUIX KaIMHUSI.

3) OmnpenencHue CTEMCHU IMOTJIOMICHUS W3 MOYBbI M HAKOIUICHHS KaJIMHUS
TOPYULIEH CAPETITCKOM.

[Tpu npoBeaeHnn onbiTa Hcmosb3oBaiics xiopua kaamus (CdCl,). Uccneno-
BaHME MPOBOAMIOCH MPU KOHIIEHTpanusax kaamus 0,5 mr/n, 1 mr/m, 2 mr/a, 4 mr/m,
8 mr/n, 16 mr/n, 25 mr/n, 50 mr/a, 100 mr/n. Konuentpanuu ObUIH BBIOPAHBI C
y4eToOM MaTepHayioB mmyonukamui [16, 25], a Takxke ¢ yuerom kpatHocTeir OJIK
NIPY pa3HBIX YPOBHSX 3arps3HeHus OYBHI [1]. PacueT koHIEHTpanuii mpUBeIcH B
pUI0KEHUN 1.

JIisi mpoBeneHus HCCIEOBaHUSI HWCIOJIb30BAIKNCH JICPHOBO-TIOI30JUCTHIC
CyIlecUaHble OKYJbTYPCHHBIE M HEOKYJbTYPCHHBIC MOUYBBI, YEPHO3EMBI CYTJIHHH-
CThI€ C MAXOTHBIX 3€MEJIb U M3 JIECHBIX MaccuBOB. UepHo3embl 3aHuMaioT 44%
TeppuTOpuHu Psi3aHckoi 00acTH, IepHOBO-Moa30McThie TouBsl — 14% [20]. OT-
00p JEPHOBO-TIOI30JIMCTOM TTOYBBI JIJIST UCCSAOBAHUS MTPOBOIMIICS BO3JIE C. ATpo-
[Iycteiabp Ps3anckoro panona, yepHo3ema — B IOro-zanagHor 4dactu IIpoHckoro
paiiona. Ha maxoTHbIX 3eMJIsiX TTOUBa OTOMpanach Ha IIyOMHY MaxXOTHOTO CJIOs, Ha
JIECHBIX Y4acTKa — Ha TIIyOHHY JI0 25 CM B COOTBETCTBHH C METOIMKOI [8].

[Tepen mpoBeneHrEeM UCCIEIOBAHUS, IJI1 YTOYHECHHSI TIPEANOIaraeMbIX KOH-

HCHTpaHI/Iﬁ BHCCCHHUA KaJIMHA, 0T06paHHBIC ITOYBBI OBLIN CAaHbl HAa aHAJIU3 B Jia-
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ooparoputo ®I'BY «IIHMBJI». TlonyuuBmmuecs pe3ynbTaThl MPEJICTABICHBI B

tabmnure 1.
Tabnuna 1
PQSYJIBTaTI)I HUCCIICOOBAaHUS ITIOYBbBI
Tun noussl pH KCl Banosoe conepsxanue | Hopmarus OJJK3
KaJMMsI, MI/KT

JlepHoBo-mio130ucTast (J1ec) 54 0,02 He 6onee 0,5
JepHOBO-TIOA30IKCTAS 53 3,4 He 6oiee 0,5
(OKynbTYpeHHas!)
YepHozeM (J1ec) 4,3 2,7 He Oonee 1,0
UYepHozeM (manrss) 6,4 3,2 He Oonee 2,0

Pe3ynbTaThl mOKa3pIBatOT, YTO HOPMATHUBY COOTBETCTBYIOT TOJIBKO TIOYBHI U3
JecHOro MaccuBa Bo3ie ¢. Arpo-IlycTsinb. Bo Bcex ocTabHBIX MpoOax — KpaTHOE
npeBbiienne OJIK. B cBsi3u ¢ 3TuM, HAOOp KOHIICHTPALUM JUIsl Pa3HBIX MOYB B
OTIBITE Pa3THYAJICS.

[Ipu >TOM Ha OKYJIBTYpPEHHBIX MOYBAX COJCPNKAHUE KaIMHUS CYIIECTBEHHO
BBIIIIE, YeM Ha HEOKYJIbTYPEHHBIX, YTO HanbOOJee CUIIHLHO BBIPAXKEHO JJIS JIEPHOBO-
MO/I30JIUCTHIX TTOYB.

Jiist iiccriemoBaHus IpopacTaHus CeMsH B "amiku [letpu pasmenanace B 1Ba
ciiosi prIbTpoBasibHAsi Oymara, cmaunBaiiach pactBopom CdCI2 (B muctummmpo-
BaHHOM BOJI¢) B KOHIeHTparusax kaamus 0,5 mr/n, 1 mr/m, 2 mr/mn, 4 mr/n, 8 mr/m,
16 mr/n, 25 mr/a, 50 mr/m, 100 mr/in. B KOHTpOJIBHBIX BapHaHTaX MCIIOIH30BAIACh
TUCTUIUTIPOBAHHAS BOJA.

Ha Oymare pasmermnanuch ceMeHa pacTeHHMU peabka MaciauuHas (Brassica
rapa, ceM. KpectouBeTrHsie), ropuuiia capenrtckas (Brassica juncea, cem. Kpecto-
IBETHBIC), mandeit monukaronmii (Salvia nutans, cem. ['yOorBeTHBIC), OapXaTIibl
npsamoctosiune (Tagetes erecta, cem. CnoXHOIBETHBIE), 1ET03Us TpedeHdaTas
(Celosia cristata, cem. AmapanToBbie), pe3yxa anbnuiickas (Arabis alpina, cem.

KpectonerHsie), oBec moceBHoi (Avena sativa, cem. 3makoBbie) (CM. MPHIIOXKE-

3 B cooTsetctBuM ¢ CaHlMuH 1.2.3685-21 «MrneHnMyeckne HopmaTmebl M TpebosaHMA K obecnedeHnto 6esonacHo-
cTn 1 (nnun) 6e3BpeHOCTU AN1a YenoBeKa GpaKTopoB cpeabl 06UTaHNA»
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Hue 2). Pacrenust Obutn BBIOpaHBI, UCXO/S U3 JIMTEPATYPHBIX JAHHBIX O TOM, UTO
OHM SIBJIAFOTCS TUIIEPAKKYMYJISITOPAMU KaJIMHS, IPEACTABISAIOT Pa3HbIE CEMENCTBA.

Bcero Obuto 3anoxeno 70 BapuantoB ombiTa o 100 cemsiH B 4 mOBTOpHO-
ctax. OmnsIT npoBoawmics B nepuoA ¢ 1 utons no 15 urons 2022 roxa.

[IpopammBaHue CEMSH U y4€T pe3yJbTaTOB MPOBOJIUINUCH B COOTBETCTBUH C
meroankoil, cornmacHo I'OCT 12038-84 «CemeHna celbCKOXO3MCTBEHHBIX KYJIb-
Typ. Metoasl onpeaenenust Bexoxectn» U 'OCT 24933.0-81 «Cemena 1BeTou-
HBIX KyJbTyp. [IpaBuna npuemku u metonbl or6opa mpod». IlpopammBanue mpo-
BOJAMJIOCH Ha Oymare, B TEMHOTE (/17151 1andesi MOHUKAIoLIEro — Ha ceery). Onpe-
JIEJSUTUCh DHEPTUS MPOpacTaHUsl U BCXOXKECTh B YCTaHOBJICHHBIE CpOKH [4, 5] (cM.
npwiokeHue 3). DHeprusi MPoOpaCTaHUs CEMSIH — 3TO MPOLEHT MPOPOCIINX CEMSH
3a OIpPEACIICHHBI CPOK. BCX0XKECTh — 3TO KOJIMYECTBO HOPMAJIBHO IPOPOCIINX
CEMsIH, BBIPaKEHHOE B MPOLEHTaxX K mpode, B3sATOM s aHanu3a. K HOpMaibHO
IPOPOCIIUM OTHOCSITCS CEMEHA, KOTOPhIE UMEIOT KOPEIIOK HE MEHEE JJIMHbI CeMe-
HHU U POCTOK HE MEHEe MOJIOBUHBI JJTUHBI CeMeHU [4].

Takxke pacCUMTBHIBAJICA MHAEKC METaJUIOYCTOMYMBOCTU KaXKIOrO pPaCTEHUs
(It) mo popmyue [22]:

[+=Nou/N*100%, e

Non — YMCJIO IPOPOCILIUX CEMSH B ONBITHOM BapHaHTe,

Nx — YUCIIO TPOPOCIINX CEMSIH B KOHTPOJIbHOM BapHaHTE.

[Ipu pa3paboTke cxembl MPOBEICHUS HKCIIEPUMEHTA MO (PUTOTOKCUYHOCTH
3arpsA3HEHHBIX MMOYB MIPUMEHSIIACh MEXAYHAPOHAS METOJUKA, aJallTUPOBAHHAS B
I'OCT P MUCO 22030-2009 «KauectBo nouBsl. buonorunueckue mMeTo/ibl. XpOHU-
4yecKkass (PUTOTOKCUYHOCTh B OTHOIICHWHM BBICIIMX pacTeHui» [6]. Yka3aHHBIHA
CTaHJApT OMUCHIBAET METO/]I OLICHKH KaueCTBA MOYB PA3JIMYHOrO MPOUCXOXKIICHHUS,
COZIEpIKAIlMX HEU3BECTHBIE 3arpsI3HEHUS. METO MOKET TaKKe MPUMEHATHCS IS
U3MEPEHUSA TOKCUYHOCTH U3BECTHBIX XUMHUYECKUX COCIUHEHHI B TOYBE. TOKCHY-
HOCTh XMMUYECKUX BELIECTB B MOYBAX JJIS MPOLIECCOB PA3BUTHS U PEHPOTyKTHUB-
HOTO TMOTEHIIMAJIA BBICIIMX PACTEHUI OLIEHUBAETCS OMOTECTUPOBAHUEM B YCIIOBU-

AX XPOHMYECKOIO 3arpsi3HEHMA. XJIIOpPHUI KaaMHs B PACCUMTAHHOM Uil KAXKIOU
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KOHLIEHTpalMu Macce J100aBisuics B MPOCESTHHYIO MOYBY, TIIATEIBHO MEPEeMEIlIn-
BaJicd. BereranmoHHble COCYbl 3alOJIHSAINCHh TOYBEHHBIMUA CMECSIMH JI0 YPOBHS,
npuMepHO Ha | cM Hike BepxHero kpas. Cpa3sy mociie 3aroaHeHUs COCYI0B MOou-
BOM OBLIO BBICAXKEHO MO JECATh OJMHAKOBBIX HEMPOTPABJICHHBIX CEMSH BhIOpaH-
HeiX pactenuid. 'OCT P UCO 22030-2009 «KauectBo mouBsl. buonoruueckue
METOJbl. XpOHUYECKAs] (PUTOTOKCUYHOCTh B OTHOIIIEHUU BBICHIUX PACTEHUI» pe-
KOMEH/IyEeT MCIOIb30BaHUE JABYX BUJOB pPACTEHUMU: ObICTpOpacTyIias peabka Mac-
nuuHas (Brassica rapa) n oec (Avena saliva). B Hamiem 3KcriepuMeHTe HCITOJb-
30BaJIach TaKke ropuuiia capenrtckas (Brassica juncea). CemeHa BBICaKHBAIKMChH
MUHIIETOM Ha TIyOUHY OoT 5 MM 0 10 MM JiJIsl pe/ibKi MAacIUYHONU M TOPYHIIHI Ca-
penrckoi u oT 10 7o 15 MM 11 OBCa MOCEBHOTO M YBIIAXKHSIUCH TUCTUIIIMPOBAH-
HO Bojiol. Cxema ormbITa MpuBe/ieHa B MpuiioskeHuu 5. Kaxapiii BapuanT ObLT 3a-
noxeH B 4 noBropHocTsaX. C yuetom TpeboBanusa 'OCT P MCO 22030-2009 «Ka-
YeCTBO MOYBHI. buosorndeckue meroabl. XpoHUYecKass (PUTOTOKCUYHOCTh B OT-
HOUIIEHUHU BBICHIMX PACTEHHI» O TOM, YTO MPOAOJIKUTEIBHOCTHh ONBITOB JIOJKHA
OBITH 10CTATOYHA ISl JOCTHYKEHHUSI KOHEYHBIX TOUYEK MPU ONPEETIECHUN CTIOCOOHO-
CTU TECT-PACTEHUN K Pa3MHOKEHHIO, ONBIT MPOBOIAWICS C CEPEIUHBI MIONA 10
KoHI1a HOsiOpst 2022 roga. C cepearHbl OKTSOPS B OMBITE UCIOIb30BAINCH (PUTO-
JaMIIbl JUISl YBEJIMYEHUS MPOAOJDKUTEIILHOCTH CBETOBOTO JHA (HEe MeHee 16 ya-
COB).

BriceBanoch 1o 1ecsTh CeMSH B KaXIbI U3 YETHIPEX BET€TAIIMOHHBIX COCY-
n0B. [IpopexuBanoch 10 BOCBbMU pAaCTeHUI B KaXI0M cocyze (Ha 7-il IeHb) U CO-
Oupanoch 1o 4eThipe pacTeHus Ha 14-i1 71eHb U B KOHIIE ombITa. B X07e omnbiTa u3-
MEpsUIMCh TapaMeTphl MNpOpacTaHus, POCTa M Pa3MHOXKEHMsI pacTeHuiu. Jls
NpEAOTBPAICHUS BIUSIHUS HEPABHOMEPHOTO OCBEIIEHUSI, TEMIIEPATYPhl, BIAXKHO-
CTU WJIM BEHTWJISILUM HA POCT PACTEHUM COCY[Ibl PETYJISIPHO MEPECTABISIINCH CIIY-
YailHeiM 00pa3oM 2 pasza B Hexento. C HayajaoM LIBETEHUS JUIsl PACTEHHUM pellbKU
MAacCJIMYHOM U TOPYMIBI CAPENTCKOM MPOBOAMIIOCH HMCKYCCTBEHHOE OIBUICHUE C
MTOMOIIBIO BATHOM MAJOYKH.

B kaxaom cocyne oTMeyanoch MOSIBICHUE BCXOJOB, aara nosisieHus 50%



15

BCXOJIOB B KOHTPOJIbHBIX cocyaax. Ha 14-i1 geHb mocie mosBiieHHs] BCXOJIOB B
KOHTPOJIBHBIX COCYJIaXx B Ka)XJOM COCYJI€ OCTABJISUIM YETHIPE PACTCHUS ISl OKOH-
4aTEIHHOTO cOOpa U OMIPEEIISIIN CICTYIONTUE TOUKH:

Hajgu4yue OyTOHOB (KpOME OBCa);

KOJIMYECTBO IIBETOB HA OJHO pacTeHUE (KpoMe OBCa);

CBIPYIO MacCy Ha OJIHO PACTEHHUE;

IPOLIEHT UBBIX PACTEHUH (K KOJIMYECTBY pacTEeHUH MOCIe IPOPEKUBAHUSA);

KOJIMYECTBO MOBPEKICHHBIX PACTCHUN (TTOKEITEBINX, YBSAMIUX U T.1).

[Ipu okoHuUaTeIHLHOM COOpE pacTEHHUsI CPe3ajUCh HAa YPOBHE MOBEPXHOCTH
MOYBBI U OMPEESUIUCH CIEAYIONINE KOHEUHbIE TOUKH:

CTaJiisl pa3BUTHS B COOTBETCTBUU cO cxemoii BBCH;

oOl1ee Y1cIo IBETOB Ha pacTeHUH (KpOME OBCa);

KOJIMYECTBO CTPYUYKOB € (DepTUIIbHBIMU CEMEHaMHU (BU3YaJIbHO Pa3ayThIe)
(kpome oBca);

ChIpasi Macca MoOeroB/yIMHA HAJ36MHOM YacTH pacTCHUM;

chIpas Macca OyTOHOB (OBEC) UM CTPYUKOB;

JI0JI1 MEPTBBIX pacTeHUH (B MPOIEHTaX K KOJIMUYECTBY PACTEHUH IMOCIE MPO-

pEKUBAHUA).

PE3YJIBTATBI 1 OBCYXIEHMNSI.

B pesynbTaTe uccienoBanusi ObUIO YCTAaHOBIICHO, YTO HAUMEHBIIIEE BIUSTHUE
MOBBINICHHBIE KOHIIEHTPAIIUK KaJMHsl OKa3aJid Ha SHEPrUI0 IIPOpacTaHUsl U BCXO-
KECTh Y TOPUMIIBI CAPETITCKOM, 1[EeJI03UH IpeOCHYATON U PeIbKU MAaCIUuYHOM (puc.
puc 1, 2). MO>XHO OTMETHUTb, YTO TIOBBIIIICHUE KOHIICHTPAIIUN KaJAMUS 0 8 MI/J1 HE
MOBJIMSJIO HAa BCXOXKECTh OBca. Ha sHepruto mpopactaHusi B LIEJIOM yBEIUYEHUE
KOHIICHTPAIIUU KaJMHS 0Ka3ajao OoJbIliee BIUSHUE, YeM Ha BCXOXKECTh.

Nupekc MeTanminoyCTOMYMBOCTH TAKKE MOKA3bIBAET BHICOKYIO YCTOMUYHMBOCTD

BCEX UCCIIEAYEMbBIX PACTEHUI ITPH BHICOKUX KOHIEHTpAIMsX (Tabmuia 2, puc. 3).
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Tabmauma 2
Wnaexc metamioycroiunoctu (Iv)
KynbTypbl KoHrenTpauust Kaamust, Mr/J
0,5 1 2 4 8 16 25 50 | 100
Penpka Maciuanas 100 | 100 | 100 | 100 | 100 100 100 73 | 73
["opunia capenTckas 100 | 100 | 100 | 100 | 100 100 99 9% | 92
OBec noceBHOU 100 | 100 | 100 | 100 100 94 86 80 | 80

[Tandeit moHUKarOMUH 100 96 96 80 81 81 32 34 26

Bbapxatiel npsiMmocTosi- 101 | 101 | 101 | 95 86 79 76 72 | 72
qHe

Ileno3us rpebeHuaTas 100 | 98 98 98 95 95 95 95 | 84

Pesyxa anpnuiickuii 100 | 101 | 101 | 89 85 85 80 69 | 63

WccnenoBanue mokasano, 4TO BCe BEIOpAHHBIE PACTEHUS OTJIMYAIOTCS BHICO-
KO METaJJIOYCTOMUYMBOCTHIO TIPU KOHIIEHTpAUIX Kaamus 10 16 mr/i. [lpu sTowm,
HanOoJiee BBICOKHE 3HAUYCHUS] OTMEYCHBI JIJIsl peficTaBuTeneit cemeiictBa Kpecro-
UBETHbIX. HamOosbliell MeTalyioyCTOMYMBOCTBIO OTJIMYAETCS TOpYMIAa CapenT-
ckasi. OueHb BBICOKHI MHJEKC OTMEYEH MPU BBICOKUX KOHUEHTPALMAX KaIAMHS Y
11eJ103UU rpeOeHYaTo M OBca MOceBHOro. J[ms mandes MOHMUKAIOMIEro Mpu KOH-
HEHTPALUK KaJMHS OT 25 MI/JI UHAEKC METaNIOYCTOMYMBOCTH PE3KO CHMXKACTCS —
Oonee ueM B 2,5 paza. [lns GapxarieB NpSMOCTOSYNX U PE3yXH alIbIIUHCKON WH-
JIEKC METaJUIOYCTOMYUBOCTU MPU KOHIIEHTpAIMAX KaJAMHUS 10 2 MI/J OKa3zajcs
oonbiie 100%. Takue JaHHbIE OTPaXKAIOT SIBJIEHUE TOpPME3Uca — YIYUIIeHUs Mpo-
pacTaHusi CeMsIH TIPU MaJIbIX KOHIICHTPAIUSIX XUMHUYECKUX BEIIECTB, 001a1at0IINX
TOKCUYHOCTBIO MPU HUCTOJBb30BAHUM B OOJIBIIMX KOJIMYECTBAX, MO CPAaBHEHUIO C
KOHTpoJieM [6].

Takum o6paszom, UccieOoBaHUE MOKA3ajJ0 HAUOONBIINN peMeTUaIlMOHHBIN
MOTEHUHAJI B OTHOLICHUM KaJAMHS y TOPYHULBl CAPENTCKOW, PEIbKH MACIUYHOM,

OBCAa MOCEBHOTO, TO €CTh, CEIIbCKOXO35MCTBEHHBIX PACTEHUM.
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2 4 8 16 25 50 100

KoHueHTpauua Kagmua, mr/n

1

B penpKa MacIu4Has B ropunnia capenrtckas ¥ oBeC MOCEBHOM

© mandei nonukaromui M Gapxarisl npsmocrosune M 1eao3usa rpedeHyarast

N pe3yxa aJbIUiicKas

Puc. 1. DHeprust npopactanusi CEMsH.
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B penbka MaciIuvYHas B ropuniia capenrckas ¥ oBEC MOCEBHOM
" mandei nonukaromuii ™ Gapxarisl npssMocrosure M neno3us rpedeHyaras

B pe3yxa albIUKUCKas

Puc. 2. BcxoxkecTh CeMsH.
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0,5 1 2 4 8 16 25 50 100

KoHueHTpauus kagmua, mr/n

B penbka MaciInYHas B ropuniia capenrckas ¥ oBEC MOCEBHOM

" mandei moHuKaromui M 6apxarisl IpsiMocTostare M 1eno3usi rpedeHIaTas

B pe3yxa abIUKUCKas

Puc. 3. MHaeKkc MeTamioyCTOMYMBOCTH.
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[Ipu sTOoM, cHUKeHHE |; OTMEUaeTCsl TOJIbKO MPU BBICOKMX KOHIIEHTPALIUSIX
KaaMusi — oT 16 Mr/Kr Juist oBca, OT 50 MI/KT 17151 peIbKU MacCIUYHOM.

Hcxoas w3 MOMydYeHHBIX JAHHBIX, MCCIIEIOBAHHBIE IIBETOYHBIC KYJIbTYPHI
TaK)Ke€ MOTYT MCIOJIb30BaThCs B IEJISIX pEMEIUAIMU, HallpUMeEp, B TOPOJICKOM 03e-
JICHEHUH, JTa’Ke MPU BICOKOM YPOBHE 3arps3HCHUS.

N3 Hambosiee yCTOMYMBBIX K KaIMHUIO PACTCHUHN JISI MPOAOJIKEHHUS OIbITa
ObLIM BBIOpaHBI peibKa MaciIM4YHAasl, OBEC MOCEBHOW M TOpYHMIIA CapenTcKas, Tak
KaK OHU BO3JICTILIBAIOTCSI B CEJILCKOM XO3SIMCTBE U UCMOJB3YyIOTCA B nuiny. Hakomn-
JICHUE KaAMUS U3 MTOYBbI ’TUMU PACTEHUSIMU MOXKET MIPUBECTH K MTOCTYIUIEHUIO €T0
10 MUIIEBBIM LIETISIM K YETIOBEKY.

C yueroM TOro, 4yTo BIUSIHUE KaJMUs OOJIbIIEC MPOSBISIETCS HA CTAJAUHU PO-
CTa MPOPOCTKOB, YEM Ha CTAJIMM MpopacTaHus ceMsH [16, 27], y BBIOpaHHBIX pac-
TEHUN OBUIM W3MEPEHBI JJIMHBI MPOPOCTKOB B JIEHb OMNPEIEICHUS] BCXOKECTH.
MOXHO OTMETUTD, UTO U y APYTUX PACTEHUN BU3yaIbHO MPOPOCTKH MPHU BHICOKUX
KOHIICHTPAIUSAX KaJMHS CWJIBHO OTJIMYAIUCh OT KOHTPOJIbHBIX BapHAHTOB (CM.
NpUIIOKEHUE 6).

[TonyuyeHubie gaHHBIC OBLIM CTATUCTUYECKH OOpabOTaHBI C PacuyeToOM KpH-
Tepusi CThroZIeHTa (B pacyeTax MCIoIb30Bajcs ypoBeHb 3HaunMocTu 0,05).

Haumenbiiine OTKIOHEHUS OT CPeAHUX BEJIWYMH KOHTPOJILHOTO BapHvaHTa
(puc. 4) oT™MedeHbI A1 peIbKH MacauuHoi — He 6onee 20%, TO ecTh, OTMEYAeTCs
HaUMEHbBIIIee TOKCUUECKOE BIUSHHUE KaIMUSL.

[To manapIM pacuera kputepus CThIOJEHTA I PEAbKA MACIUYHOU TOCTO-
BEpHAasl pa3HUIIA C KOHTPOJIEM OTMEYEHA MPHU YBEIUYECHUU KOHIICHTPAIIMH KaJIMHUsI
B pactBope 10 4 Mr/n (u Beime). JlanbHeilliee yBenrueHUe KOHUEHTPALMHU TPU
o0IIIeM YMEHBIIIEHUU CpPeIHEN BETWYUHBI MPOPOCTKA HE BBHI3BAIO CTATHUCTUYECKH
JIOCTOBEPHOM pa3HUIBI MEKY KaXJI0W U3 KOHIIEHTPALIUM.

JIJist 0Bca MOCEBHOI0, TAKXKE MPU OOIIEM YMEHbBIICHUU JJIMHBI IPOPOCTKOB
MPU YBEJIUYEHUU KOHIIEHTPAIMU KaJMUsI, CTATUCTUYECKH JOCTOBEPHBIM OKa3aJIOCh
pasiuyue Npyu YBETUYEHUW KOHIEHTPALMKU KaAMUsS A0 2 MI/1 (M BBIIIE), a TAKKe

IpU yBEIMYEHUHN KOHLIEHTpAaKu oT 16 Mr/m 1o 25 Kr/m.
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JIns ropuriibl CapenTCKOM pe3ysibTaThl OKa3aluch MHbIMH. He oTnmuanucek
CTATUCTUYECKU TOJBKO CPEIHHUE BEIUYUHBI MPU YBEJIWYECHUH KOHLIEHTPALMHU 0
0,5 mr/n. Bee ocTanbHble YBETUUEHUS KOHIIEHTPALMA KaJAMHs MPUBETU K JIOCTO-
BEPHBIM OTIUYHSIM.

B BereraninoHHOM OIBITE (CM. IPUIIOKEHUE 7) Y PEALKU MACITUYHOM BO BCEX
BapuaHTax cpa3y nosiBujoch He MeHee 50% BCXOI0B, 3a MCKIFOUEHHEM KOHLIEH-
tparuit 50 mMr/kr u 100 Mr/kr Ha OKyJIbTYpEHHOM UepHO3eMe, r1e 50% BcX0a0B HE
ObUI0 (cM. mpuioxeHue 8). Takxke g ropurLbl CapenTCKON OTMEYaIUCh IPYxK-
HbIE BCXO/Ibl BO BCEX BapMAHTAX HA OJIMH JICHb M03KE PEIbKU. Y OBCa BCXOMBI I10-
SBWINCH NIO3JHEE BCEro — yepe3 3 aHs nocnie nocesa. [Ipu atom 50% BcxomoB oT-
Meyanoch Ha 1-2 HA (Ha HEOKYJIbTYPEHHOU JAEPHOBO-TIOI30JUCTON OYBE — Ha 3-
4 nHs1) MO3%Ke, a Ha YepHO3eMe OKYJIbTYpeHHOM BoobO11e 50% BCX010B HE OBLIO.

[To moka3zarensiM pocTa ¥ pa3BUTHS PACTEHU, KOTOpPbIE (PUKCHPOBAIHUCH HA
14-i1 neHb nocie BCXOA0B B KOHTPOJIBHBIX BapUaHTaX (CM. MPUIIOKEHUE 9), MOKHO
CeJIaTh CJIEAYIOIME MPOMEXYTOUHbIE BBIBOABI. ISl pepKH Maciu4yHOW B KOH-
TPOJIbHBIX BapUAHTaX MUHUMAJIBHAS Macca OJHOTO PacTEHUs OTMEYEHA HA JEPHO-
BO-TIOJI30JIUCTOM HEOKYJIbTypeHHOU mouBe (puc. 5). Ha okyiabTypeHHOM UepHO3e-
M€ yX€ C KOHTpOJISI OTMEUEHa TMOesib YaCTH PACTEeHUl M MOBPEKIECHUE BCEX
octaBmmxcs. 1Ipu Bo3pacTaHnM KOHIIEHTpAUMU KaJAMHUS Ha IE€PHOBO-TIOA30JIMCTON
HEOKYJIbTYpEHHON MOouBe OT 1 MI/KI OTMEYaeTcs CHUKEHHE MAacChl pacTCHUS U
MOBPEXKIEHNE BCEX pacTeHUi. Il BCeX MOUB, KPOME OKYJIBTYPEHHOTO YEPHO3EMA,
OTMEYAOTCS MOBBIIIEHHUS] MACChl PACTEHUS 110 CPABHEHUIO C KOHTPOJIEM B OTIENb-
HBIX BapHaHTax MpH OOIIEM CHIKEHUHU INPHU MOBBIIICHHBIX KOHIEHTpanusax. [Ipu
ATOM C KOHIIEHTPALMU KaJAMHS C 8 MI/KI OTMEUAETCs MOBPEXKICHUE PACTEHUN Ha
JIEPHOBO-TIO/I30JIUCTON HEOKYJIBTYPEHHOU MOYBe, ¢ 50 MI/KT — HAa HEOKYJIbTYPEH-
HOM YepHO3eM€. ByTOHBI M LBEThl OTMEYEHBI €AUHUYHO TOJIKO Ha JIEPHOBO-
MOA30JIMCTON HEOKYIBTYPEHHOM MOYBE B KOHTPOJIBHOM BAPUAHTE.

JUIst ropunIbl CAPENTCKON TaKKE YK€ ¢ KOHTPOJS Ha OKYJbTYpPEHHOM 4Yep-
HO3eMe OTMeYaeTcsl THOenb U MOBPEXIACHUE pacTeHui. MUHMMallbHAsE Macca oJi-

HOT'O pacT€HHs OTMEYEHA TAK)KE Ha OKYJbTYPEHHOM uepHo3eme (puc. 6). CHuxe-
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HUE MacChl U MOBPEXKJEHUE PACTEHUM Ha JEPHOBO-TIOJ30JUCTON HEOKYJIbTYpPEH-
HOM MmouBe QUKCHUpYETCsl ¢ KOHIEHTpaluu Kaamus 2 Mr/kr. HaumHasi ¢ KOHIIEH-
Tpauuu Kaamus 4 Mr/Kr o0Iiee CHIKEHHE MAacChl pacCTeHHs OTMEUEHO JJISi BCEeX
BapUMaHTOB. ByTOHBI M 1BETHl OTMEYEHBl BO BCEX BapUaHTax Ha JEPHOBO-
MO/130JIUCTON HEOKYJIBbTYPEHHON MOYBE U HEOKYJbTYPEHHOM YEPHO3EME MPU CHU-
YKEHUU UX KOJIMYECTBA MTPHU MOBBIIIEHUN KOHUEHTPAIMI KaMusl.

50%

45% +

40%

35% —+

30% T

25%

20%

15% +

10% -

oy
0% - I

0,5 1 2 4 8 16 25 50 100

KoHueHTpauma Kagmusa, mr/n

B penpka MaciuuHas M ropumila capentckas — © oBeC OCEBHOM

Puc. 4. OTKIOHEHHA OT CPETHUX BEIUYHUH KOHTPOJIBHBIX BAPUAHTOB JIJIMH
IIPOPOCTKOB.
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fpammbl
p p
1,2 —
1 —
0,8 o~
0,6
0,4 ——
\
0,2
0 ‘
KOHTPO/b 4 8 16 25 50 100
KoHueHTpauusa Kagmua, mr/Kr
= IEPHOBO-TIOJI30JIUCTasl TOYBA (HEOKYITYPEHHAs)
JIEPHOBO-TTO/I30JIMCTAs MOYBA (OKYJIBTYPECHHAS )
——=yepHO3eM (HEOKYJIbTYpEHHas)
——=yepHO03eM (OKYIbTypeHHasl)
Puc. 5. Macca ofHOTO pacTeHUsI p€bKH MaCIUYHON
(IPOMEXKYTOUYHBIN pe3yJIbTaT), TPAMM.
pammbl
1,2
1 \
0,8 ~ i
0,6 \\
0,4
’ ﬂ
O I I
KOHTPONb 4 8 16 25 50 100

KoHueHTpauus kagmua, mr/Kr

— JIepHOBO-TI0/I30JIUCTAasl T04BA (HEOKYJIbTYpEHHAas)
JIEPHOBO-IIO/I30JIMUCTast TOYBA (OKYIbTYpEHHAs!)
~——4epHO3eM (HEOKYJIbTYpEHHas)

——vy4epHo3eM (OKYJIBTYpEHHAas)

Puc. 6. Macca 01HOrO pacTE€HUsI TOPUMILIBI CAPENTCKON
(IpOMEXYTOUYHBINA PE3YNbTAT), FPAMM.
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Fpammbl
0,5

0,4

0,2

0,1

KOHTPONb 4 8 16 25 50 100

KoHueHTpauma KagMmua, mr/Kr

— JIEpHOBO-TIO/I30JIUCTAsl TOYBA (HEOKYIbTYpEHHas!)
JIEpPHOBO-TIO/[30JIMCTas TTOYBA (OKYJIBTypeHHAs)
——4epHO3eM (HEOKYIbTYpEeHHas)

——uepHOo3eM (OKYJIbTYpEeHHas)

Puc. 7. Macca 0HOTO pacTeHUs1 OBCa IOCEBHOTO (MPOMEXYTOUHBIA PE3ynbTar),
rpaMM.

VY 0BcCa OCEBHOTO CYyLIECTBEHHBIX M3MEHEHUM MAacChl OJHOTO PACTEHUS IO
BapUaHTaM HE OTMEYEHO, OJIHAKO, MOBBIIICHHE KOHIIEHTpaUui Kaamusi ¢ 4 Mr/kr (a
JUTSL IEPHOBO-TIOA30JIMCTON HEOKYJIBTYPEHHOM MOYBBI — ¢ 0,5 MI/KT) BEAET K CHH-
KCHHIO BCXOXKECTHU M MOBPEKICHUIO pacTeHul (puc. 7).

OkoHyaTeNnbHbIE JaHHBIE, MOTYYEHHbIE MPU UCCIEAOBAHUN (PUTOTOKCUYHO-
CTU Pa3HbIX TUIOB MOYB MPHU PA3HBIX KOHIIEHTpAIUAX KaaMmus (sl peAbKH Mac-
JUYHOW M TOPUHMLIBI CAPENTCKON M3MEpEeHHE MPOBOAMIOCH B KOHIE OKTAOPS, JUIs
OBCa IMOCEBHOTO — B KOHIIE HOSIOPsI),  Tak)Ke MOKa3bIBAlOT MUHUMAJIbHbIE MacCy U
JUIMHY MOOEroB B KOHTPOJIE HA JIEPHOBO-TIOJI30JIMCTON HEOKYJIHTYPEHHOU TOYBE,
MaKCUMaJlbHbIe — Ha YEpHO3eME HEOKYyJIbTypeHHOM. Hanbomnee CuibHO BbIpasKEHBI
pasnunsg MeXAy BapuUaHTaMHM Ha JEPHOBO-TIOJA30JMCTOM HEOKYJBTYPEHHOU W
JIEPHOBO-TIO/I30JIUCTON OKYJIbTypeHHON nouBax (cMm. npusoxkenue 10). I[lpu stom
HEO0OXOJMMO OTMETHUTb, YTO U3 MOJICUETA PE3yJIbTaTOB UCKIIOUYEHBI BCE BAPUAHTHI
Ha YEpHO3EME OKYJIBTYPEHHOM, TaK KaK B OTACJIBHBIX KOHTPOJIbHBIX BapUAHTaX HE

ob10 75% BCXOAOB, HA 14-i1 IeHb BCEe pacTeHUs] KOHTPOJIbHBIX BapUaHTOB OKa3a-
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JIMCh TOBPEXKJIEHBI JIMOO MOTUOJIM, HE JOCTUTHYB reHepaTuBHbIX (a3. B cooTBeT-
crtBuu ¢ I'OCT P MCO 22030-2009 «KauectBo nmouBnl. bruonornueckue MeTObI.
XpoHudeckasi GUTOTOKCUIHOCTh B OTHOIIIEHUH BBICIINX PACTEHUN» MIPH TaKUX Pe-
3yJbTaTaxX METOJ HE IPUMEHSIETCSI.

OnpeneneHne KOHTPOJIBHBIX TOUYEK JJIS PEIbKM MACIUYHOM MOKAa3bIBAECT HA
JIEPHOBO-TIO/I30JIUCTON HEOKYJIBTYPEHHOHN MOYBE YBEJIMYEHUE MACCHI modera mpu
YBEJIUYCHUH KOHIIEHTpauui kaamus 1o 4 mr/kr. JlinHa nmodera mpu 3TOM CHHXa-
ercs. JlnuHa mobera yMeHbIIAETCS C JAIbHEHIITUM POCTOM KOHIICHTPALIMK KaIMHUSI.
Ha nepHOBO-1I0A30JIMCTON OKYJIBTYPEHHOM MOYBE Macca U JUIMHA molera yMeHb-
[IAI0TCS C POCTOM KOHLEHTpaluu Kaamusi. Ha yepHo3emMe HEOKYyJIbTYpEHHOM Mac-
ca mobera CHUXaeTcs /10 KOHIIEHTpaluu 16 Mr/Kr, CHUKEHHE JJIMHBI 1o0era Bbl-
paxeHo cuibHee (puc. puc. 8, 9). depTunbHble CTPYUYKH HAOIIOJAIOTCS TOJIBKO B
KOHTPOJIBHBIX BapUaHTaX M J0 KOHIIEHTpAMu | MI/KT Ha JEPHOBO-MOJ30JIUCTON
HEOKYJbTypeHHOU nouBe. [Ipu 3ToM Macca GepTUIBHBIX CTPYUKOB B BapUAHTE C
KOHIIeHTparen kagmus 1 mr/kr B 30 ¢ TUIIHUM pa3 MEHbIIE, YeM B KOHTPOJIE U
npu koHueHTpauuu 0,5 mr/kr. C KOHIEHTpalud KaaMHs 25 MI/KT Ha JEpHOBO-
MO/I30JIUCTOM TOUBE (HEOKYIBTYPEHHOM U OKYJIBTYPEHHOW) TeHEPATUBHBIC OPTaHbI
He pa3BuThl. Ha yepHO3eMe HEOKYJIbTYPEHHOM I'eHEPATUBHBIX OPTraHOB HET TOJBKO
B koHIIeHTpauu 100 mr/kr (cMm. npunioxenue 10).

Jns ropuuMibl CapenTCKOW Ha JAEPHOBO-TIOJ30JIMCTOM HEOKYJIBTYPEHHOMN
MOYBE Macca U JJIMHA MOOETOB TAKXKE YBEIMYMBACTCS 0 KOHIIEHTPAIUU 2 MI/KT, a
3aTeM NPAKTUYECKU HE M3MEHseTcsA. Ha IepHOBO-IIOA30JMCTON OKYJIBTYPEHHOU
MOYBE Macca U JUIMHA Mo0era YMEHbBIIAeTCS C POCTOM KOHIIEHTPAIMH 10 3HAYCHUS
25 xr/kr, 3areM He MeHsieTcsi. Ha yepHO3emMe HEOKYyJIbTypEeHHOM Macca M JIMHa
MoOETOB YMEHBIAIOTCA C POCTOM KOHIICHTpAIlMi, 4TO HamboJee 3aMETHO C KOH-
nentpauuu 8§ mMr/kr (puc. puc. 10, 11). 'eneparuBHbIe OpraHbl cOpPMUPOBAHBI BO
BCEX BapHaHTaX, HO (EepTUIbHBIE CTPYYKH HA JEPHOBO-TIOJ30JUCTON MMOYBE
(HEOKYJIBTYPEHHOM U OKYJBTYPEHHOW) OTCYTCTBYIOT, HAUMHAS C KOHLIEHTPALINU
KaaMust 16 MI/Kr, Ha YepHO3eMe HEOKYJIbTypeHHOM — ¢ 50 Mr/kr. Macca gpepTuiib-

HBIX CTPYYKOB CYIICCTBCHHO CHMIKACTCS C POCTOM KOHHOCHTpAIMWKW KaJIMMHA, HYTO
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0COOEHHO CHUJIBHO (0 3 pa3) BBIPAXKEHO MEXAY BapuaHTaMU Ha JIEPHOBO-
MOA30JUCTON HEOKYJIBTYPEHHOW U JEPHOBO-TIOA30IMCTON OKYJIBTYPEHHOW MOYBa-
MU (cM. npusioxxenue 10).

JIns oBca MOCEBHOTO HA JEPHOBO-TIOA30JIMCTOM HEOKYJIBTYPEHHOW IOYBE
Hanbosee BHIPAKEHO CHIKEHUE MACChl M JUIMHBI MOOETOB C POCTOM KOHIIEHTpa-
UM, HAYMHAs ¢ KOHIICHTpaluu Kaamusi 8 Mr/kr. Ha 7epHOBO-110A30IUCTON OKYJIb-
TYpPEHHON MOYBE CHM)KEHHE MAcChl MoOera 3aMeTHO TOJIBKO 10 CPABHEHHIO C KOH-
TPOJIEM, & C POCTOM KOHIIEHTpalUu OT 4 MI/KI Macca MoOeroB He CHUYKAETCA 10
koHueHTparuu 100 Mr/kr, HO nIuHA MOOEroB yMeHbIIaeTcs. Takke oTMedaeTcs
YMEHBIIICHUE JJUHBI MMOOErOB C pPOM KOHIICHTPAIIMM KaJMHs Ha YEpHO3EME
HEOKYJbTypeHHOM (puc. puc. 12, 13). I'enepaTtuBHbIC OpTraHbl HE Pa3BUTHI TOJIBKO
Ha BapuaHTax Mpu KoHIeHTpauuu kaamuss 100 Mr/Kr Ha JEpHOBO-TOA30JUCTON
nouse. [Ipu 3ToM Macca OYTOHOB CYIIECTBEHHO (/10 3 pa3) CHUXKAETCS C POCTOM
KOHIICHTpAIMH KaJMUsl OT KOHTPOJIS 10 4 MI/KT, Jajiblle TPaKTUUYECKU HE U3MEHSI-

etcst (cM. npusoxkenue 10).

pammbl
7
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5
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1
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KOHTPO/b 4 8 16 25 50 100

KoHueHTpauusa Kagmma, mr/Kr

= 1I€PHOBO-TI0A30JIMCTasl MI04Ba (HEOKYJIbTYpEHHAas)
JIEPHOBO-TIO/I30JIMCTasA MTOYBA (OKYIbTypeHHAs!)

——=YepHO03eM (HEOKYIbTYpEHHAsI)

Puc. 8. Cpeanss Macca 01HOTO pacTe€HUs peAbKH MAaCIUYHON
(OKOHYATENBHBINA PE3YNBTAT), TPAMM.
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Cm
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30 ¥
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KOHTPO/b 4 8 16 25 50 100
KoHLeHTpauua Kagmusa, mr/kr
= 1I€PHOBO-TI0130JIMCTasl MI04Ba (HEOKYJIbTYpEHHAas)
JIEPHOBO-TIO/I30JIMCTasA MTOYBa (OKYIbTypeHHAs!)
—=YepHO03eM (HEOKYIbTypEHHAsI)
Puc. 9. Cpennsis anvHa nmobera penbkyu MacIUIHON
(OKOHYATENBHBIN pe3yJIbTaT), CM.
pammbl
14

12 \
1

/

ON PO

KOHTpPO/b 4 8 16 25 50 100

KoHueHTpauma KagMmua, mr/Kr

= I€PHOBO-TIOA30JIMCTAs TI0UBA (HEOKYJIBTYpEHHAas)
JIEpHOBO-TIO/I30JIUCTAsI ITOYBA (OKYJIBTYpEHHAs)

=——vyepHo3eM (HECOKYIbTypEHHas )

Puc. 10. Cpenusist Macca OJHOTO PACTEHUSI TOPUHUIIBI CAPENTCKON
(OKOHYATENBHBINA PE3YNBTAT), TPAMM.
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KOHTPO/b 4 8 16 25 50 100
KoHueHTpauma KagMmua, mr/Kr
= ICPHOBO-TIO/I30JIMCTAs MMOYBA (HEOKYJIbTYPCHHA)
JIEPHOBO-TIO/I30IUCTAs TTOUBA (OKYIBTYpEHHAS )
—=YepHO03eM (HEOKYIbTypEHHAsI)
Puc. 11. Cpennsis qiuHa nmodera ropumiibl CapenTCKOn
(OKOHYATENBHBIN PE3yJIbTAT), CM.
Mpammbl
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KoHueHTpauma Kagmua, mr/Kr

= IEPHOBO-TIOA30JIMCTAs TI0YBA (HEOKYJIBTYpEHHAas)
JIEpHOBO-TIO/I30JIUCTAsI TOYBA (OKYJIBTYpEHHAs)

=——vyepHo3eM (HEOKYIbTypEHHas )

Puc. 12. CpenHss Macca OJJHOTO PacCTEHHS OBCA MTOCEBHOTO
(OKOHYATENBHBIN pe3yJIbTAT), FPaMM



29

Cm
60

30
20

10

KOHTPO/b 4 8 16 25 50 100
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= 1I€PHOBO-TI0130JIMCTasl MI04Ba (HEOKYJIbTYpEHHAas)
JIEPHOBO-TIO/I30JIMCTasA MTOYBa (OKYIbTypeHHAs!)

—=YepHO03eM (HEOKYIbTypEHHAsI)

Puc. 13. Cpennss niouHa mo0era oBca MOCEBHOTO
(OKOHYATENBHBIN PE3yJIbTAT), CM.
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BbIBO/IbI.

1. B ycnoBusX BETETAllMOHHOTO OIbITa OblJIa OMpECICHA CTEICHb Me-
TAJJIOYCTOMYMBOCTH PAaCTCHHUI Pa3HBIX BUJOB: pelibka MaciuyHas (Brassica rapa,
cem. Kpecronsetnsie), ropuuniia capenrtckas (Brassica juncea, cem. Kpecromser-
HbIC), mander monukaronuii (Salvia nutans, cem. ['ybonBeTHBIC), OapXaTibl Mpsi-
mocrostune (Tagetes erecta, cem. CiiokHOLBETHBIC), 1ie03us rpedenyaras (Celo-
slacristata, cem. AmapaHTOBEIC), pe3yxa anbnuiickas (Arabis apina, cem. Kpecto-
I[BETHBIC), OBeCc moceBHOM (Avena sativa, cem. 3makoBsie). [ Bcex pacTeHHid
ObLJT YCTAHOBJIEH BBICOKUM HWHJEKC METANIOyCTOMYUBOCTH TMPU KOHIEHTPAIUSIX
KaJIMHsI, KOTOPBIE BCTpEUAIOTCsA B Mo4yBax Psi3aHcKoi 007acTH, a Takke IMPH II0-
BBIIIICHHBIX KOHIIEHTPAIUAX KaIMUSI.

2. Haubosee BHICOKMM OKa3alicsi MHAECKC METANIOYCTOMYHUBOCTH y CEIBCKO-
XO35MCTBEHHBIX pacTeHui. M3 LBETOYHBIX KYJbTYyp HamOoJiee MNEepCreKTUBHOM
oKazanach 1eno3us rpedeHdaras. OTMEUYEHO CYIIECTBEHHOE CHUKEHUE WHIEKCa
METaJUI0yCTOWYUBOCTH y THai(ess MOHUKAIOIIETO MPU BBICOKUX KOHIICHTPAITUIX
KaJaMHsg — OT 25 MI/KT.

3. [IpomexxyToUHBIC pe3yJIbTaThl TOKA3BIBAIOT, YTO TOBBIIICHNE KOHIICHTPA-
ITUY KaJIMHS Ha Pa3HBIX THIMAaX IMOYB BEIET K CHMKEHUIO MacChl pacTeHus. Ha nmep-
HOBO-TIOJI30JIUCTBIX HEOKYJIBTYPEHHBIX TMOYBAX TOKCUYECKOE BIIMSHUE KaJIMHUS
nposiBisieTcss cuibHee. Ha 14 nmeHp uccnemnoBanust OyTOHBI M IIBETKH Pa3BUTHI Y
TOPYHIIBl CAPENTCKOM Ha JIEPHOBO-NIOA30JUCTON HEOKYJIbTYPEHHOU IIOYBE U
HEOKYJIbTYPEHHOM YE€pPHO3EMe, MPU STOM UX KOJIMUYECTBO YMEHBIIACTCS MPHU yBe-
JUYCHUM KOHICHTpanuu Kaamus. CHIIBHEE BCETO YBEIHMUYCHHWE KOHIICHTpAIIUU
KaJIMUsI CKa3bIBACTCSl Ha PACTCHUSIX OBCA, MPUBO/JIS K CHIDKEHUIO BCXOXKECTH U TI0-
BPEXKJICHUIO PACTCHUIA.

[Ipu cpaBHEHNMU KOHEUYHBIX TOYEK TAK)K€ OTMEUAETCsl 0011ee OTpHUIaTEIbHOE
BIIUSTHUC TIOBBIIICHUS] KOHIIEHTPAIMA KaMUsl B MMOYBE, YTO 0OJiee BBIPAKEHO IS

JJINHBI mo0OeTOoB. HpI/I 9TOM, JJIsI TCHEPATUBHLIX OPraHOB IIOBBIMICHUEC KOHLICHTpPA-
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MU KaaMus SBJIsieTCA 00Jiee 3HAYMMBIM JIJIsl BCEX MCCIIEAYEMbIX BApUAHTOB U J1a-
K€ IPUBOJIUT K OTCYTCTBUIO (DEPTUIIBHBIX CTPYUYKOB Y PEILKH MACIUYHOM.

4. Vcxons u3 NpOMEXYTOUHBIX PE3yJbTaTOB, HAMOOJIEe TOKCUYHON MOYBOM
JUTSL BCEX PACTEHMM OKa3zalicsd YEPHO3EM OKYJIbTYPEHHBIH, Jaxe 0e3 AOMOTHUTEIb-
HOTO 3arpsi3HeHUS. DUTOTOKCHYHOCTH PAa3HBIX THUITOB IMOYB MPH MOBBIIICHAH KOH-
HEHTpalUi KaJIMUs MO-Pa3HOMY MPOSBHUIIACH HA Pa3HBIX pacTeHusx. Hanmenbiee
BJIUSIHUE TOBBIIICHUE KOHIIEHTPALMM KaJMUsl B MOYBE OKa3aJi0 HA pacTeHUs rop-
YUIBI CAPENTCKOM.

J11st 3aBepiiieHuss paboThl IIAHUPYETCS UCCIIEI0OBATh CIIOCOOHOCTh K HAKOTI-
JICHUIO KaJMHUs y TOPYHIIBI capenTcKoil. BeIOOp ropuuiibl capenTcKon AJisi T0MoJI-
HUTEJILHOTO HCCIIECAOBAHMUS CBSA3AH C TEM, YTO TO PACTEHUE CUUTACTCS OJHUM M3
JYUYIIUX aKKyMYJSATOPOB KaJMHUS U, B TO XK€ BPEMsl, SIBJISCTCS MPU3HAHHBIM CHJIE-
patoM. To ecTh, ¢ OJTHOI CTOPOHBI, TOPUYHUIIHI CAPETITCKAT MOYKET MCIOIB30BATHCS
JUTSL aKKyMYJIUPOBaHUS KaJIMUS C IIENbI0 PUTOpEeMeIraIuy mouB, a ¢ Ipyron — pe-
KOMEH/TyeTCsl MOCJI€ BhIpAIUBaHUS 3a/I€JIbIBATh 3€JICHYI0 MAacCy TOPUYHUIIBI CaperT-
CKO# B MOuBYy. B cBsI3u ¢ 3THM, HCCIeTOBaHUEM IMPEAINOIAracTCsl ONMPEIeIUTh KO-
b GUIHEHT OHOTOTUYECKOTO TMOTJIONICHUS! KaJAMUS ISl TOPYHIIBI CApENTCKON C
LEIbI0 OLICHKHU 11eJIeCO00pPa3HOCTH €€ HMCIOJIb30BaHUsI B KAayeCTBE CHUepara Ha
MOoYBax, COACP)KaHWE KaJMHUs B KOTOPBIX MPEBBINIACT JOMYCTUMBIE ypOBHH. Pac-
yeT K03 uiinenTa OMOJIOTUIECKOTO TOTIIONIEHUS OY/IET BBITIONHEH 0 (opmyiie,
npegnoxeHHon A.M. Ilepensmanom: A = K,/Ky, rae K, — koHLeHTpanus merasmia

B paCTCHUU, Kn — KOHOCHTpAOusg MCTAJlJIa B IIOYBC.
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HPUJIOKEHUA

[Tpunoxenue 1

Pacuer KOHICHTPAIHKU BCIICCTBA, IPUMCHSACMOI'O B OIIBITC

Mr (Cd) = 112,41 r/monb u Mr (CdCl,) = 183,32 r/moib

Mr (Cd) = Mr (CdCl,) = 112,41/183,32x100% = 61,32%

=

©COoONSOrWLDN

m (Cd) = 0,5 mr; m (CdCl,) = 0,5/0,6132 = 0,816 mr (ua 1 1)
m (Cd) = 1 mr; m (CdCly) = 1/0,6132 = 1,63 mr (#a 1 1)

m (Cd) = 2 mr; m (CdCl,) = 2/0,6132 = 3,27 mr (ua 1 )

m (Cd) = 4 mr; m (CdCl,) = 4/0,6132 = 6,52 mr (Ha 1 )

m (Cd) = 8 mr; m (CdCl;) = 8/0,6132 = 13,05 mr (ua 1 1)

m (Cd) = 16 mr; m (CdCl,) = 16/0,6132 = 26,1 mr (ua 1 1)

m (Cd) = 25 mr; m (CdCl,) = 25/0,6132 = 40,77 mr (1a 1 i)
m (Cd) = 50 mr; m (CdCl,) = 50/0,6132 = 81,54 mr (ua 1 )
m (Cd) = 100 mr; m (CdCl,) = 100/0,6132 = 163,1 mr (Ha 1 )

B3BemmBanue XJIOpuJaa KaaMHus
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[Ipunoxenue 2

IToceB cemsiH

Cemena ropuuisl capentckoii (100 mr/m)

Cemena 0Bca 1oceBHOTO (KOHTPOJIb)
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[Ipunoxenue 3

CpOKI/I OIIPECACIICHUS DHEPIUU IIPpOpaACTaHUA 1 BCXOXKECTU CEMSAH

Norin KynbTypa Cpoku onpeneseHus, THU
DHeprus npopacra- BcexoxecTs
HUS
1 OBéc noceBHOI* 4 7
2 Penrka macanynas® 3 6
3 I'opuwmia capenrckas™ 3 6
4 [Tandei nonukarommis** 10 21
5 bapxatier npssMmocTosame™ * 3 10
6 Ileno3us rpebeHuaTas™* 6 12
7 Pesyxa anpnmiickas™** 4 10

* TOCT 12038-84 «CemeHa CelbCKOXO3IMCTBEHHBIX KYJIbTYP. METObl ONpenesieHUs] BCX0XKe-
CTU»

" TOCT 24933.0-81 «CemeHa LBETOYHBIX KynbTyp. [IpaBuna mpueMKH U METOIBl O0TOOpa
poO»



DHeprus nNpopacTaHus U BCXOXKECTb ceMsH, %o

[Tpunoxenue 4

No Kynberypa Konnenrpanus Cd, mr/n
I xkou- | 05| 1 2 4 8 16 25 | 50 | 100
TPOJIb
1 Penpka SHEPrHs 100 |100| 100|100 |100| 100 | 100 | 100 | 67 | 67
Maciauy- | Hpopacra-
Has HUs
Bexoxkects | 100 | 100 | 100| 100 100 | 100 | 100 | 100 | 73 | 73
2 | Topumma | oHeprus 100 |100| 100{ 100|100 99 | 100 | 99 | 9% | 92
capenT- npopacra-
cKast HIA
Bexoxkeets | 100 | 100 | 100[ 100 {100 | 100 | 100 | 99 | 96 | 92
3 | Osecmno- | dHeprus 37 37| 37|37 | 37| 35 33 33 | 33| 17
CEBHOM IpopacTa-
HUs
BCXOXKECTh 50 50 | 50| 50 | 50 | 50 a7 43 | 40 | 40
4 | Ulandeii | >Heprus 28 28| 24124 | 25| 20 19 12 9 2
MOHWKa- | Npopacta-
FOLIHi HUA
BCXOXKECTh 68 68 | 65| 65 | 54 | 55 54 22 | 23| 18
5 | bapxarusl | 2Heprus 92 84 | 84| 84 | 78 | 76 73 50 | 46 | 32
npsimo- | Hpopacra-
CTOsIuHe HITS
BCXOXKECTh 92 93 | 93|93 |87 | 78 73 70 | 66 | 66
6 | Llenosus | osHeprus 97 94 | 94| 94 | 94| 9 90 90 | 89 | 84
rpeben- | Mpopacra-
qarast HIA
Bexoxkeets | 100 | 100| 98| 98 | 98 | 95 95 95 | 89 | 84
7 Pesyxa OHEPTHs 25 25| 20| 14 | 14 8 6 4 4 3
anbpnuii- | mpopacra-
cKast HIA
BCXOXKECTh 92 92 | 93|93 | 8 | 78 78 74 | 63 | 58
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[Ipunoxenue 5

Cxema oIipITa

0 Bapuant

i

1 Penbka macinuuHasi (KOHTPOJIb) JEPHOBO-MIOA30JIMCTAs TOYBA (HEOKYJIBTYPEHHAs )
2 Penpka macnuaHas (KOHTPOJIb) JEPHOBO-TIOA30JIMCTAs MTOYBA (OKYJIbTYpPEHHAs)
3 Penpka MaciinyHasi (KOHTPOJIb) YEPHO3€EM (HEOKYIbTYPEHHAs!)

4 Penpka macnuaHas (KOHTPOJIb) YepHO3eM (OKYJIbTYpEHHAs)

5 Penpka maciuynas (0,5 MI/Kr) 1epHOBO-TIOA30JMCTAsi HOYBA (HEOKYJIBTYPEHHAS)
6 Penpka macimunas (1 MI/KT) IepHOBO-TIOA30JIMCTAs MOYBA (HEOKYJIBTYPEHHAS )
7 Penpka maciuuHas (2 MI/KTr) JTE€pHOBO-TIOA30JIMCTAs MOYBA (HEOKYJIBTYPEHHAs)
8 Penpka maciuuHast (4 MI/KT) JIepHOBO-TIOJ30JUCTAs TOYBA (HEOKYJIBTYpEHHAS)
9 Penpka macinunas (4 MI/Kr) 1epHOBO-TIOA30JIMCTAsl MOYBA (OKYJIBTYpPEHHAs)
10 Penpka maciuynas (4 MI/Kr) yepHo3eM (HEOKYJIbTypEHHAs)

11 Penpka maciuuHas (4 Mr/kr) yepHo3eM (OKYyJIbTypeHHas)

12 Penpka MmacimuHas (8 MI/Kr) JepHOBO-TION30JIKMCTAS TTOYBA (HCOKYIBTYPCHHASI)
13 Penpka macinuHas (8 MI/Kr) 1epHOBO-TIOA30IMCTAsl MOYBA (OKYJIBTYpPEHHAs)
14 Penpka macnuanas (8 Mr/kr) uepHo3eM (HEOKYJIbTYpEHHAs)

15 Penpka macimnynas (8 MI/kr) 4yepHo3eM (OKYJIbTypeHHAst)

16 Penpka macnuunas (16 MI/Kr) AepHOBO-TIO/I30JIMCTas MTOYBA (HEOKYJIbTYPEHHAs)
17 Penpka MmacimuHas (16 Mr/kr) 1epHOBO-TIO30JIMCTasl TOYBA (OKYJIBTYPCHHAS)
18 Penpka MacinyHas (16 MI/kr) yepHo3eM (HEOKYJIbTYpEeHHast)

19 Penpka maciuyHas (16 Mr/kr) yepHo3eM (OKyJIbTYpEeHHasl)

20 Penpka MacnuuHas (25 MI/Kr) JepHOBO-NOA30JIMCTAs TOYBA (HEOKYJIbTYPEHHAs)
21 Penpka MacinyHas (25 MI/KT) AepHOBO-TIOI30JIMCTas! 10YBA (OKYJIBTYpEHHAs)
22 Penpka MacnuyHas (25 MI/Kr) yepHo3eM (HEOKYJIbTYpeHHasl)

23 Penpka MacinyHas (25 MI/Kr) uepHo3eM (OKYJIbTYpEeHHast)

24 Penpka maciuunas (50 MI/Kr) AepHOBO-TIO/I30JIMCTas MTOYBA (HEOKYJIbTYPEHHA)
25 Penpka Macinysas (50 MI/KT) 1epHOBO-TIO/I30JIMCTas! MOYBA (OKYJIBTYpEHHAs)
26 Penpka maciuyHas (50 Mr/kr) yepHo3eM (HEOKyJIbTYpEeHHasl)

27 Penpka maciuunas (50 Mr/kr) yepHo3eM (OKYJIbTypeHHas )

28 Penpka macnuynas (100 Mr/kr) aepHOBO-NOA30JMCTas MOYBA (HEOKYJIBTYpPEHHAs)
29 Penpka maciuynas (100 Mr/kr) aepHOBO-I0/130IMCTas TOUBA (OKYJIBTYpEeHHAas)
30 Penpka macnuynas (100 mr/kr) yepHo3eM (HEOKYJIbTypEHHAs)

31 Penpka Mmacnuynas (100 mr/kr) depHo3eM (OKYJIbTypeHHas)

32 I"opunia capenTckast (KOHTPOJIb) JAEPHOBO-TIO30JIMCTAsI TOYBA (HEOKYIbTYpEHHAs!)
33 I"opumia capenTckas (KOHTPOJIb) JEPHOBO-TIOA30IMCTAs MOYBA (OKYJIbTypEeHHAs)
34 ["opuuna capentckas (KOHTPOJIb) YepHO3eM (HEOKYJIbTypEeHHas!)

35 ["opunna capentckast (KOHTPOJIb) YEPHO3eM (OKYJIbTYpEHHas!)

36 ["opunna capentckas (0,5 MI/Kr) 1epHOBO-NOJ30JIMCTasi IOYBA (HEOKYJIbTYPEHHAs)
37 ["opunnua capentckast (1 MI/Kr) 1epHOBO-TIOJ30JUCTasi NOYBA (HEOKYJIbTypEeHHAs)
38 ["opunna capentckas (2 MI/KTr) JAepHOBO-TIOA30JUCTAsI MOYBA (HEOKYJIbTypEHHas)
39 ["opunna capentckas (4 MI/KTr) JAepHOBO-TIOA30JUCTAasl MOYBA (HEOKYJIbTypEHHas)
40 I'opuunia capenrtckas (4Mr/Kr) 1epHOBO-TIOI30IMCTasl TOYBA (OKYIBTYPEHHAsI)
41 ["opuniia capenrtckas (4 Mr/kr) 4epHo3eM (HEOKYJIbTYpECHHAsI)

42 ['opunia capentckas (4 MI/kr) yepHo3eM (OKyJIbTypeHHasl)

43 ["opuwniia capentckas (8 MI/Kr) JepHOBO-TIOJI30JUCTAs TOYBA (HEOKYJIbTYpEHHAS)
a4 I'opuunia capentckas (8Mr/Kr) 1epHOBO-TIOI30IMCTasl TOYBA (OKYIBTYPEHHAsI)
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45 I'opuunia capentckas (8 MIr/kr) yepHo3eM (HEOKYIbTYPEHHAs!)

46 ["opunia capentckast (8 MI/kr) 4yepHo3eM (OKYJIbTypeHHasl)

47 ["opunia capenrtckas (16 MIr/kr) nepHOBO-IIO30IMCTas TOYBA (HEOKYIbTYpEHHAs)
48 ["opunna capentckas (16 Mr/kr) 1epHOBO-TIOA30IMCTAs MOYBA (OKYJIBTypEHHAS)
49 I"opuwniia capentckas (16 Mr/kr) uepHo3eM (HEOKYJIBTYpEHHAs )

50 ["opuuna capentckas (16 Mr/kr) depHo3eM (OKYJIbTypeHHas)

51 ["opunia capenrtckas (25 MI/Kr) I1epHOBO-TIOJ30JIMCTas TOYBa (HEOKYIbTYpEHHAs)
52 ["opunna capentckas (25 MI/Kr) AepHOBO-TIOA30IMCTAs MOYBA (OKYJIBTypEHHAS)
53 ["opunna capentckas (25 Mr/kr) 4epHo3eM (HEOKYJIbTYPEHHAas)

54 I"opumniia capentckas (25 Mr/kr) depHo3eM (OKYJIbTypeHHas )

95 ["opunia capentckast (50 MI/Kr) AepHOBO-TIOA30JIMCTAs! MOYBA (HEOKYJIbTYPEHHAs)
56 I"opuwniia capentckas (50 MI/Kr) 1epHOBO-TIO30UCTas TOYBa (OKYJIbTYpEHHAS )
S/ ["opunma capentckast (50 Mr/kr) 4epHO3eM (HEOKYJIbTYPEHHAs)

58 I"opuwiia capentckas (50 Mr/kr) yepHo3eM (OKYJbTypeHHas)

59 I"opuwniia capenrckas (100 Mr/kr) AepHOBO-TIOA30JIMCTAs NMOYBA (HEOKYJIbTYPEHHAS)
60 ["opunma capentckast (100 MI/Kr) 1epHOBO-TIO30JIMCTAs TOYBA (OKYJIBTYPEHHAs)
61 I'opunna capenrtckas (100 mr/kr) yepHo3eM (HEOKYJIBTYpEHHAs)

62 ['opunma capentckas (100 Mr/kr) yepHo3eM (OKyJIbTypeHHasl)

63 OBec 0ceBHOM (KOHTPOJIb) IEPHOBO-MOA30JIMCTAs TOYBA (HEOKYJIbTYPEHHAs )
64 OBec 10ceBHOM (KOHTPOJIb) IEPHOBO-TIO30JIMCTasl OYBA (OKYJIbTYpPEHHAsI)
65 OBec oceBHOM (KOHTPOJIb) YEPHO3EM (HEOKYIIbTYPEHHAs!)

66 OBec 0ceBHOM (KOHTPOJIb) YepHO3eM (OKYIbTYpEHHAs!)

67 Osgec noceBHO# (0,5 MI/KT) IEpHOBO-TIOI30JIMCTAs! TOYBA (HEOKYIBTYPEHHAsN)
68 Ogec noceBHOi1 (1 MI/KT) 1€pHOBO-II0/I30JIMCTAasl MOYBA (HEOKYIbTYPEHHAs)
69 Ogec moceBHO# (2 MI/KT) I€PHOBO-IIOI30JIMCTAs 1TOYBA (HEOKYJIbTYPEHHAs)
70 Ogec 1oceBHOi1 (4 MI/KT) I€pHOBO-II0/I30JIMCTAasl MOYBA (HEOKYJIbTYPEHHAs)
71 OBec noceBHOM (4 MI/KT) 1€pHOBO-TIO/I30IMCTasl T0YBA (OKYJIbTYpEHHAas)

72 OBec noceBHOM (4 MI/KT) 4yepHO3eM (HEOKYJIbTypEeHHasl)

73 Ogec 1moceBHOI (4 MI/KT) uepHO3eM (OKYJIbTYPEHHAas)

74 OBec noceBHOM (8 MI/KT) AepHOBO-TI0/I30IMCTasl MOYBA (HEOKYJIbTYpEHHAs)
75 OBec 1oceBHOI (8 MI/KT) IepHOBO-IIOI30JIMCTAsI TOYBA (OKYJIbTYpPEHHAs)

76 OBec noceBHOM (8 MI/KT) 4yepHO3eM (HEOKYJIbTYpEHHas1)

77 OBgec 1oceBHOI (8 MI/KT) uepHO3eM (OKYJIbTYPEHHAas)

78 Ogec nmoceBHO (16 MI/KT) AepHOBO-TIO130IMCTast MOYBA (HEOKYJIbTYPEHHAs)
79 OgBec noceBHOM (16 MI/KT) 1epHOBO-MIOA30JIMCTasi TOYBA (OKYJIbTYPEHHAsI)

80 Osgec nmoceBHOi (16 Mr/kr) yepHO3eM (HEOKYJIbTYpPEHHAas)

81 Osec noceBHo# (16 MI/Kkr) yepHO3eM (OKYJIBTYpEHHAs!)

82 OBec 1oceBHOM (25 MI/KT) AepHOBO-TIOA30IMCTast MOYBA (HEOKYJIbTYPEHHAs)
83 OBec moceBHOI1 (25 MI/KT) 1epHOBO-TIOA30IMCTas TIOYBA (OKYJIBTYpEeHHAs!)

84 Ogec 1moceBHOI (25 MI/Kr) YepHO3eM (HEOKYJIbTYpPEHHas)

85 Ogec noceBHOi1 (25 Mr/Kr) yepHO3eM (OKYJIbTypeHHast)

86 Osgec moceBHO# (50 MI/KT) AepHOBO-TIOI30JIMCTas MTOYBA (HEOKYJIBTYPEHHAs)
87 Ogec noceBHOi1 (50 MI/KT) 1epHOBO-TIOA30JIMCTas MOYBA (OKYJIbTYpEHHAs!)

88 Ogec nmoceBHOI (50 Mr/Kr) YepHO3eM (HEOKYJIbTYPEHHAs)

89 Ogec noceBHoii (50 Mr/Kkr) yepHO3eM (OKYJIbTypeHHast)

90 OgBec noceBHoH (100 MI/KT) 1epHOBO-TIOA30IMCTAs TOYBA (HEOKYJIHTYPEHHAs)
91 OBec noceBHo# (100 MI/KT) 1epHOBO-TIOA30IHMCTAs TOYBA (OKYJIBTYPEHHAs)
92 Ogec noceBHoii (100 Mr/kr) uepHO3eM (HEOKYIbTypEHHAs)

93 OBec noceBHo# (100 mr/kr) yepHO3eM (OKYJIBTYpPEHHAS)
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[Tpunoxxenue 6

[IpopocTku pacteHuit

[IpopocTku neno3uu (KOHTPOJIIb)

[Ipopoctku nenozuu (100 mr/im)

[IpopocTku peapku (KOHTPOJIB)

[IpopocTku oBca (KOHTPOJIb)
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[Ipunoxenue 7

Pocr u pazsutue pacteHui

IToceB B BereTalimOHHbBIC COCYy bl

[IpopexuBanue Ha 7-i1 A€HD
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PaSMCH_[eHI/Ie BCICTALIMOHHBIX COCYI0OB

Ay -

we N

LiBeTok penpku

[Berymas ropunia
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Pacrenus oBca Ha 1€pHOBO-IIOA30JIMCTON HEOKYIBTYPEHHOM ITOYBE IIPU PA3HBIX KOHLIEHTPALUAX KaIMUs
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[TosiBnenue BcxoaoB (rmoces — 22 utoiist 2022 roxa)

[Ipunoxenue 8

No Bapuant Jara nosieinenns | Jlata mosiBaeHHSs
i BCXOJI0B 50% Bcxon0B
1 Penpka macnuuHas (KOHTPOJIb) JEPHOBO- 24.07 24.07
10/130JIMCTasl 104BA (HEOKYJIbTYpEHHAs!)
2 Penpka macnuuHas (KOHTPOJIb) JEPHOBO- 24.07 24.07
MOA30JIMCTas 0YBa (OKYJbTYpeHHAs)
3 Penbka macinuunast (KOHTPOJIb) YEPHO3EM 24.07 24.07
(HEOKYJIbTYpEeHHA)
4 Penbka macnuunast (KOHTPOJIb) YEPHO3EM 24.07 24.07
(OKyJIbTypeHHas)
5 Penpka macimunas (0,5 MI/Kr) AepHOBO- 24.07 24.07
MI0/I30JIMCTast 104Ba (HEOKYJIbTYpEHHAs)
6 Penpka macimunast (1 MI/kr) nepHOBO- 24.07 24.07
MI0/I30JIMCTast 1OYBa (HEOKYJIbTYpEHHAs)
7 Penpka macnuuHast (2 MI/Kr) JI€pHOBO- 24.07 24.07
MI0/I30JIMCTast 104Ba (HEOKYJIbTYpEHHAs)
8 Penpka MmacnmuHas (4 MI/Kr) JIepHOBO- 24.07 24.07
MI0/I30JIMCTast 1OYBa (HEOKYJIbTYpEHHAs)
9 Penpka macinunas (4 MI/KT) 1€pHOBO- 24.07 24.07
M0/I30JIMCTast 1M0YBa (OKYJIbTypEeHHAas)
10 Penpka macnuyHas (4 MIr/kr) 4epHO3eM 24.07 24.07
(HEOKyJIbTYpEHHas1)
11 Penpka macnuyHas (4 MI/Kr) 4epHO3EM 24.07 24.07
(OKyJIBTYpEeHHasI)
12 Penpka macnuunas (8 MI/kr) aepHOBO- 25.07 25.07
10/130JIMCTasl T04Ba (HEOKYJIbTYpEHHAs!)
13 Penpka macnuyHas (8 MI/kr) 1epHOBO- 24.07 24.07
MOA30JIMCTas OYBa (OKYJbTYpPEHHAs)
14 Penpka macnuynas (8 MI/Kr) 4epHO3EM 24.07 24.07
(HEOKyJIbTYpEHHas1)
15 Penpka MmaciuuHnas (8 MI/kr) 4epHO3eM 25.07 25.07
(OKyJIbTYpEeHHasI)
16 Penpka macnuunas (16 Mr/kr) nepHOBO- 25.07 25.07
M10/I30JIMCTasl o4Ba (HEOKYJIbTYpEHHAs!)
17 Penpka macnuynas (16 Mr/kr) nepHoBo- 25.07 25.07
MOJI30JIMCTast 1MOoYBa (OKYJIbTypeHHAas)
18 Penpka macnuunas (16 Mr/kr) uepHoszem 24.07 24.07
(HEOKYNbTYpEHHAs)
19 Penpka macnuynas (16 Mr/kr) yepHozem 25.07 25.07
(OKyJIBTypeHHas1)
20 Penpka macnuanas (25 Mr/kr) JIepHOBO- 25.07 25.07
MO/I30JIMCTast 0YBa (HEOKYIbTYpEHHAs!)
21 Penpka macnuanast (25 Mr/Kr) 1epHOBO- 24.07 24.07
110/130JIMCTasl 104BA (OKYJbTYpEHHAas)
22 Penpka macnuuanas (25 Mr/Kr) 4epHO3eM 24.07 24.07
(HEOKYJIbTYpEHHAs)
23 Penpka macnuuanas (25 Mr/kr) 4epHo3em 25.07 25.07
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(oxynbTypeHHast)
24 Penpka macnuynas (50 Mr/kr) nepHOBO- 25.07 2507
M0/130JIMCTast MOYBA (HEOKYJIbTYpEHHAsI)
25 Penpka macimunas (50 Mr/kr) 1epHOBO- 24.07 24.07
HOJ30MCTast NO4Ba (OKYJIBTYPEHHAs)
26 Penpka macimunas (50 Mr/kr) ueprozem 24.07 24.07
(HEOKYJIbTYpEeHHA )
27 Penpka macnuynas (50 Mr/kr) uepHo3em 25.07 -
(OKyJIbTypeHHas)
28 Penpka macinunast (100 Mr/kr) nepHOBO- 25.07 25.07
M0/130JIMCTast MOYBA (HEOKYJIbTYpEHHAsI)
29 Penpka macnuynas (100 mr/kr) nepHoBo- 24.07 24.07
NOJ30JMCTast NO4YBa (OKYJIbTYPEHHAs)
30 Penpka macimunas (100 mMr/kr) uepHo3em 24.07 24.07
(HEOKYJIbTYpEeHHA )
31 Penpka macinunas (100 Mr/kr) uepHo3eM 25.07 -
(OKyJIBTYpEHHAsT)
32 I'opuuna capenrtckast (KOHTPOJIb) JEPHOBO- 25.07 25.07
10/130JIMCTasl 104Ba (HEOKYJIbTYpEHHAs!)
33 ['opuuna capenrtckast (KOHTPOJIB) IEPHOBO- 25.07 25.07
MOA30JIMCTas 1OYBa (OKYJbTYpPEHHAs)
34 I'opunna capenrtckast (KOHTPOJIb) YEPHO3EM 26.07 26.07
(HEOKyJIbTYpEHHAas1)
35 | Topunua capenrtckas (KOHTPOJIb) YEPHO3EM 26.07 26.07
(OKyJIBTYpEeHHasI)
36 ['opunna capentckas (0,5 MI/kr) 1epHOBO- 25.07 25.07
10/130JIMCTasl T04Ba (HEOKYJIbTYpEHHAs!)
37 ['opunna capentckast (1 MI/kr) JepHOBO- 25.07 25.07
10/130JIMCTasl T04Ba (HEOKYJIbTYpEHHAs!)
38 lNopunnia capentckas (2 MI/Kr) JepHOBO- 25.07 25.07
M10JI30JIUCTAst MOYBA (HEOKYJIbTYpEeHHast)
39 I'opunmia capentckas (4 MI/Kr) JepHOBO- 25.07 25.07
M10JI30JIUCTAst MOYBA (HEOKYJIbTYpEeHHas!)
40 [Nopunna capenrtckas (4Mr/Kr) 1€pHOBO- 25.07 25.07
N0130JIUCTAas MOYBa (OKYJIbTYPEHHAs)
41 ['opuunna capentckas (4 MI/Kr) yepHO3eM 25.07 25.07
(HEOKYJIbTYpEHHas!)
42 ['opunna capentckas (4 MI/Kr) 4epHO3EM 25.07 25.07
(OKyJIBTYypeHHas1)
43 ["opuwnia capentckas (8 MI/Kr) IepHOBO- 25.07 25.07
M10JI30JIUCTAst OYBA (HEOKYJIbTYpEeHHast)
44 [Nopunma capentckas (8Mr/Kr) 1epHOBO- 25.07 25.07
N0I30JIMCTAas MOYBa (OKYJIbTYPEHHAs)
45 l'opuuna capentckas (8 MI/Kr) 4epHO3EM 24.07 24.07
(HEOKyJIbTYpEHHas)
46 l'opuuna capentckas (8 MI/Kr) yepHO3eM 25.07 25.07
(OKyJIbTYpeHHAas)
a7 I'opunma capentckas (16 Mr/kr) aepHOBO- 25.07 25.07
MTOA30JIMCTAsl TOYBA (HEOKYJIBTYPEHHAS )
48 I'opuuna capentckas (16 Mr/kr) g1epHOBO- 25.07 25.07

MOI30JIUCTAs TMOYBa (OKYJIbTYpPEHHAs)
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49 I'opuuna capentckas (16 MI/kr) yepHO3eM 25.07 25.07
(HEOKYJIbTYpEeHHA )
50 INopunna capenrckas (16 Mr/kr) uepHo3em 25.07 25.07
(OKyJIBTYpEHHAsI)
51 INopunna capenrtckas (25 Mr/Kr) IepHOBO- 25.07 25.07
10/130JIMCTasl 104BA (HEOKYJIbTYpEHHAs!)
52 ['opunna capenrckas (25 Mr/kr) 1epHOBO- 25.07 25.07
110/130JIMCTasl 104BA (OKYJbTYypEHHAas)
53 I'opunna capenrckas (25 Mr/kr) 4epHo3eM 25.07 25.07
(HEOKyJIbTYpEHHAas)
54 INopuuna capenrckas (25 Mr/Kr) depHO3eM 25.07 25.07
(OKyJIBTYpEHHAsI)
55 INopunna capenrckas (50 Mr/kr) nepHOBO- 25.07 25.07
10/130JIMCTasl 104Ba (HEOKYJIbTYpEHHAs!)
56 I'opuuna capenrckas (50 Mr/kr) 1epHOBO- 25.07 26.07
10/130JIMCTasl 1104Ba (OKYJbTYypEHHAas)
57 I'opuunna capentckas (50 MI/Kr) 4epHO3eM 25.07 25.07
(HEOKYJIbTYpEeHHA )
58 I'opunna capentckas (50 MI/kr) gepHO3eM 26.07 26.07
(OKyJIbTypeHHas)
59 ['opuuna capentckas (100 Mr/xr) aepHOBO- 25.07 25.07
10JI30JIMCTAsl TOYBa (HEOKYJIbTYPEHHAs!)
60 ['opuuna capentckas (100 Mr/kr) nepHOBO- 25.07 26.07
N0J30JIUCTAas NOYBa (OKYJIbTYPEHHAas!)
61 [Nopuwnna capenrckas (100 mMr/kr) yepHozem 25.07 25.07
(HEOKYJIbTYpEHHas!)
62 | Topuuna capentckas (100 mMr/kr) yepHO3eM 26.07 26.07
(OKyJIBTYypeHHas1)
63 OBec IOCEBHOH (KOHTPOJTH) IEPHOBO- 25.07 27.07
10JI30JIUCTAst OYBA (HEOKYJIbTYpEeHHasl)
64 OBec 1oceBHOI (KOHTPOJIb) AEPHOBO- 25.07 26.07
M10/130JIMCTasl 0YBa (OKYJbTYypEeHHas)
65 OBec 1OCEeBHOI (KOHTPOJIb) YEPHO3EM 25.07 27.07
(HEOKyJIbTYpEHHas1)
66 | Osec moceBHOU (KOHTPOJIb) YEPHO3EM (OKYJIb- 26.07 27.07
TypeHHasi)
67 Ogec noceBHo# (0,5 MI/KT) IEpHOBO- 25.07 29.07
M10/I30JIMCTasl Mo4Ba (HEOKYJIbTYpEHHAs!)
68 Ogec noceBHO# (1 MI/KT) 1epHOBO- 25.07 29.07
M10/I30JIMCTasl T0YBa (HEOKYJIbTypEeHHas)
69 OBec OCeBHOM (2 MI/KT) IepHOBO- 25.07 -
M10/I30JIMCTasl Mo4Ba (HEOKYJIbTYpEHHAs!)
70 OBec oceBHOM (4 MI/KT) IepHOBO- 26.07 29.07
M10/I30JIMCTasl Mo4Ba (HEOKYJIbTYpEHHAs!)
71 OBec moceBHOM (4 MI/KT) J€pPHOBO- 26.07 28.07
NI030JIUCTAs OYBA (OKYJIbTYPEHHAs)
72 | OBec moceBHOM (4 MI/KT) yepHO3eM (HEOKYJIb- 25.07 25.07
TypEeHHasi)
73 | OBec moceBHO# (4 MI/KT) YepHO3eM (OKYJIBTY- 26.07 -
peHHast)
74 OBec 1MoceBHOM (8 MI/KT) J€pHOBO- 25.07 29.07
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I0/130JIMCTasl 104BA (HEOKYJIbTYpEHHAs!)

75 Ogec noceBHOI1 (8 MI/KT) 1€pHOBO- 25.07 25.07
MI0JI30JIUCTAs TOYBA (OKYJIbTYPEHHAs)
76 | OBec moceBHO¥ (8 MI/KT) 4epHO3eM (HEOKYIIb- 26.07 28.07
TypEeHHAs)
77 | Osec noceBHOI (8 MI/Kr) yepHO3eM (OKYJIbTY- 25.07 -
peHHas)
78 Ogec noceBHoii (16 Mr/kr) 1epHOBO- 25.07 30.07
M10JI30JIUCTAst TOYBA (HEOKYJIBTYpEHHAsI)
79 Ogec noceBHO# (16 MI/KT) IEpHOBO- 25.07 26.07
NI0JI30JIUCTAs TOYBA (OKYJIbTYPEHHAs)
80 Ogec noceBHO# (16 MI/KkT) YepHO3eM 25.07 25.07
(HEOKYJIbTYpEeHHAs )
81 | Osgec moceBHoil (16 Mr/kr) YepHO3EeM (OKYIIb- 26.07 -
TypEeHHAs)
82 OBec noceBHOM (25 MI/KT) IepHOBO- 25.07 30.07
10/130JIMCTasl 1104Ba (HEOKYJIbTYpEHHAs!)
83 OBec noceBHOM (25 MI/KT) IepHOBO- 25.07 26.07
10/130JIMCTasl 1104Ba (OKYJbTYpEHHAas)
84 OBec noceBHOI (25 MI/KT) yepHO3eM 25.07 25.07
(HEOKyJIbTYpEHHAas)
85 | Osec noceBHO (25 MI/KT) YepHO3eM (OKYJIb- 26.07 -
TypeHHasi)
86 Ogec noceBHO# (50 MI/KT) TepHOBO- 25.07 30.07
10/130JIMCTasl I04Ba (HEOKYJIbTYpEHHAs!)
87 Ogec noceBHO# (50 MI/KT) epHOBO- 25.07 27.07
M10/130JIMCTasl 0YBa (OKYJbTYypEeHHas)
88 Ogec noceBHO#1 (50 MI/KT) yepHO3eM 26.07 27.07
(HEOKyJIbTYpEHHas1)
89 | Osgec moceBHoit (50 Mr/KT) YepHO3eM (OKYIIb- 26.07 -
TYpeHHas1)
90 Ogec nmoceBHoit (100 MI/KT) 1EpHOBO- 27.07 -
MI0/130JIMCTast MOYBA (HEOKYJIbTYpEHHAsI)
91 Ogec nmoceBHoit (100 MI/KT) 1EpHOBO- 26.07 -
NO0J30JIMCTast N04Ba (OKYJIBTYPEHHAs)
92 Ogec moceBHoit (100 MI/kT) UepHO3EeM 25.07 -
(HeOKyJIbTYpeHHast)
93 | Osec moceBHO# (100 Mr/KkT) YepHO3EM (OKYIIb- 25.07 -

TYpeHHas1)




[Tokazarenu pocta u pa3BUTHS PACTCHHIA

(na 14-i# geHb mocie BCXO/I0B B KOHTPOJIbHBIX BapHAHTaX)

ITpunoxxenue 9

Ne Bapuant KomnyectBo | Konmuue- | Konmue- Ceipas [Iponent [Ipouent
pacteHuii | ctBO Oy- | CTBO I[Be- | Macca Of- | JKHBBIX pac- TIOBpe-
HH JI0 Ipope- | TOHOBHA | TOBHA | HOro pac- | TeHWH (K | KIECHHBIX
KUBAHUS 1 pacre- | omHO pac- TCHHS, KOJIMYECTBY | PACTCHHIA
(na 1 Bere- HUE TEHHE pacTeHui
TaIlMOHHBIN | (Kpome (kpome r ocJjie mpo-
cocyn) OBCa) OBCa) pEeKUBAHUS)

1 | Penpka macnuyHas (KOHTPOJIb) JEPHOBO-TIOA30JIUCTAsI TOYBA 10 2 1 0,5 100 0
(HEeOKyNbTYpEeHHas)

2 | Penpka macnudHasi (KOHTPOJIb) IEPHOBO-TIO30JIUCTAs TIOYBA 10 0 0 1 100 0

(OKyJIBTYpEeHHAsT)

3 | Penpka MmacnuuHas (KOHTPOJIb) YepHO3EM (HEOKYIbTYPEHHAS ) 10 0 0 1 100 0

4 Penpka macinuHast (KOHTPOJIb) YEPHO3EM (OKYJIBTYPEHHAs) 10 0 0 0,57 75 100

5 | Penpka macmuunas (0,5 MI/Kr) JIepHOBO-TIO30JIMCTas TTOYBA 10 0 0 0,6 100 25
(HEeOKyNIbTypeHHas )

6 Penpka Mmacnuunas (1 MI/Kr) JepHOBO-IIOA30JUCTAs TOYBA 10 0 0 0,55 100 50
(HEOKyNIbTYpEeHHas)

7 Penpka MmacnuuHas (2 MI/Kr) JepHOBO-IOA30JUCTAs TOYBA 10 0 0 0,5 100 100
(HEOKyNIbTYpEeHHas)

8 Penpka macnuyHas (4 MI/kr) AepHOBO-IIOI30JIMCTAas TOYBA 10 0 0 0,53 100 100
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(HEOKyNIbTYpEeHHA )
9 Penpka macnuunas (4 MI/Kr) 1epHOBO-TIO30IMCTAs TIOUBA 10 1,25 100 0
(OKyJIbTYpEHHAs)
10 | Penpka macnuuHas (4 MI/Kr) yepHO3eM (HEOKYJIbTYpeHHAs) 10 1 100 0
11 Penpka macnuunas (4 Mr/kr) yepHo3eM (OKyJIbTypEeHHAs) 8 0,5 50 100
12 | Penpka maciuyHas (8 MI/Kr) AepHOBO-TIOA30JIMCTAs IOYBA 10 0,33 100 100
(HEOKyIbTYpEeHHAs )
13 Penpka macnuunas (8 MI/Kr) 1epHOBO-TIO30IMCTas TIOUBA 10 1 100 0
(OKyJIbTYpEeHHas!)
14 | Penpka macnuuHas (8 MI/KTr) yepHO3eM (HEOKYIbTYpPEHHAs!) 10 1,2 100 0
15 Penpka macnuyHas (8 MI/Kr) yepHo3eM (OKyJIbTypeHHas) 8 04 50 100
16 | Penpka macimynas (16 MI/KT) IEepHOBO-TIOI30JIMCTAs TOYBA 10 0,35 100 100
(HEOKYIbTYpEHHas!)
17 Penpka macnuunas (16 Mr/kr) 1epHOBO-TIO30JIMCTas TOYBA 10 0,8 100 0
(OKyJIbTYpEeHHas!)
18 | Penpka macinuuHas (16 Mr/kr) yepHO3eM (HEOKYJIbTYPEHHAs) 10 1 100 0
19 | Penbka maciauunas (16 Mr/kr) yepHo3eM (OKyJIbTYpEHHas) 8 0,43 50 100
20 | Penpka macnmuHast (25 MI/KT) J€PHOBO-ITOI30JIACTAS TOYBA 10 0,28 100 100
(HEOKyNbTYpEHHAs)
21 Penpka macnuunas (25 Mr/Kr) 1epHOBO-TIO30JIMCTas TOYBa 10 0,75 100 0
(OKyJIbTYpeHHas!)
22 | Penpka macnuuHasi (25 MI/KT) uepHO3eM (HEOKYJIbTYpEHHAs) 10 0,75 100 0
23 | Penpka macnuyHast (25 MI/Kr) yepHO3eM (OKYJIbTypeHHast) 7 0,33 50 100
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24 | Penpka macauyHas (50 MI/Kr) IepHOBO-IIOA30IMCTAs TIOYBA 10 0,25 100 100
(HEOKyNIbTYpEHHAs)

25 | Penpka macimynas (50 MI/Kr) 1€pHOBO-II0I30JIMCTAs! T0YBA 10 0,75 100 0

(OKyIbTypeHHAs)

26 | Penpka macnuunasi (50 MI/kr) uepHo3eM (HEOKYJIbTYpEHHAS) 10 0,7 100 25

27 | Penpka macnuunas (50 Mr/kr) yepHO3eM (OKYJIbTypEeHHAsI) 6 0,22 50 100

28 | Penpka macnuuHas (100 MI/kr) nepHOBO-IIOA30JIMCTAs IOYBA 10 0,23 100 100
(HEOKyNbTYpEeHHas)

29 | Penpka macimunast (100 MI/Kr) 1€pHOBO-TIO30JIMCTAs TOYBA 10 0,75 100 0

(OKyJIbTYpeHHas!)

30 | Penpka macimynas (100 mr/kr) yepHo3eM (HEOKYJIbTypeHHAS) 10 0,7 100 25

31 | Penpka macimynas (100 Mr/kr) yepHO3eM (OKyJIbTYpPEHHAs) 6 0,22 50 100

32 I'opunna capentckast (KOHTPOJb) JAEPHOBO-IIOI30JIUCTAS 10 0,7 100 0

noyBa (HEOKYJIbTYpPEHHAsT)

33 | Topuwmia capenrtckas (KOHTPOJIb) IEPHOBO-TIOA30IUCTAS TTOY- 10 0,8 100 0
Ba (OKYJIbTYpEeHHast)

34 | Topuuna capenrtckas (KOHTPOJIb) YUepPHO3eM (HEOKYIbTypEH- 10 1 100 0

Hasl)
35 | 'opunnia capentckas (KOHTPOJIb) YepHO3eM (OKYJIbTypeHHAs) 10 0,3 75 100
36 | Iopunma capentckas (0,5 MI/KT) JTepHOBO-TIO30JIACTAS TI0Y- 10 0,7 100 0
Ba (HEOKYJIbTYpEHHAs )
37 | T'opunua capenrtckas (1 MI/kr) AepHOBO-IIOA30JIMCTas IOYBA 10 0,7 100 0

(HEOKyNIbTYpEeHHA)
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38 | T'opuuna capentckas (2 MI/KT) JE€pPHOBO-IIOA30JIMCTAsI TOYBA 10 4 0 0,6 100 25
(HEOKyIbTYpEHHAs)
39 | T'opuuna capentckas (4 MI/KT) JE€pHOBO-IIOA30JIMCTAsI TOYBA 10 4 0 0,5 100 25
(HEOKyJIbTYpEHHAs)
40 | T'opuuia capentckas (4MI/KTr) IepHOBO-TIOI30JIUCTAs TTOYBA 10 0 0 0,75 100 0
(OKyJIbTYpEHHAs!)
41 | T'opunua capentckast (4 MI/Kr) 4epHo3eM (HEOKYIbTYpEHHas!) 10 4 0 0,75 100 0
42 | Topuuna capenrtckas (4 Mr/kr) 4epHo3eMm (OKyJIbTypEeHHasI) 4 0 0 0,2 u/m* 100
43 | Topumia capernrtckas (8 MI/Kr) JEepHOBO-TIOA30JIMCTAs TIOYBA 10 4 0 04 100 25
(HEOKYJIbTYpEeHHA)
44 | Topuunna capenrtckas (8MI/KT) 1epHOBO-TIO30JIMCTAs TOYBA 10 0 0 0,75 100 0
(OKyJIbTypeHHas)
45 | T'opunma capenTckast (8 MI/Kr) uepHo3eM (HEOKYIbTypeHHasl) 10 4 0 0,75 100 0
46 | T'opummna capenrtckas (8 Mr/kr) yepHo3eMm (OKyJIbTYpEeHHasI) 4 0 0 0,22 100 100
47 | Topuumna capentckas (16 MI/kr) nepHOBO-TIOA30JHMCTAs TOY- 10 4 0 04 100 50
Ba (HEOKYJIbTYPEHHAs)
48 | T'opuuna capentckas (16 Mr/kr) 1epHOBO-TIOI30IMCTAas TOYBA 10 0 0 0,75 100 0
(OKyJIbTYpeHHast)
49 | Topunna capentckas (16 Mr/kr) yepHO3eM (HEOKYJIbTYPEH- 10 4 0 0,8 100 0
Hasl)
50 | Topumma capentckas (16 Mr/kr) depHo3eM (OKYJIbTYpPSHHAS) 3 0 0 0,2 H/TI 100
51 | Topuwnma capentckas (25 MI/KT) JEpHOBO-TIOA30IUCTAS MOY- 10 2 0 0,4 100 50
Ba (HEOKYJIbTYpPEHHAsI)
52 | T'opuura capenTckas (25 MI/Kr) IepHOBO-TIOA30JMCTAs TIOYBA 10 0 0 0,75 100 0
(OKyJIBTYpeHHas)
53 | Topuwnma capenTtckas (25 Mr/kr) 4epHO3eM (HEOKYJIbTYPEH- 10 2 0 0,75 100 0
Hasl)
54 | T'opuuna capentckas (25 MI/Kr) 4epHO3eM (OKYyJIbTYpEeHHas) 2 0 0 0,2 H/T 100

" «H/N» - He NpopeXunBannch
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55 | T'opuwnna capenrtckas (50 MI/Kr) IepHOBO-TIO30IUCTAs TTOY- 10 04 100 100
Ba (HEOKYJIbTYPEHHAs)

56 | I'opuumna capentckas (50 Mr/kr) 1epHOBO-TIO30JIMCTas IOYBA 8 0,5 100 0
(OKyIbTypeHHAs)

57 | Topunua capentckas (50 Mr/kr) 4epHO3eM (HEOKYJIbTYPEH- 10 0,75 100 0

Hast)
58 | T'opumia capentckas (50 Mr/kr) yepHo3eM (OKyJIbTYpPEHHAsI) 1 0,16 H/TI 100
59 ['opuuna capentckas (100 Mr/kr) AepHOBO-ITOA30TUCTAS 10 0,1 50 100
nouBa (HEOKYIbTYPEHHAs)

60 | I'opuuma capentckas (100 Mr/kr) 1epHOBO-TI0I30JIUCTAs TTOY- 8 0,5 100 0
Ba (OKyJIbTYpEHHAs!)

61 | Topuuna capentckas (100 Mr/kr) yepHo3em (HEOKYIbTYpPEH- 10 0,75 100 0

Hasl)

62 | I'opuura capentckas (100 Mr/kr) gepHo3eM (OKyJIbTypeHHas!) 1 0,11 H/TI 100

63 OBec OCEBHOM (KOHTPOJIb) IEPHOBO-TIOA30JIMCTAs TIOYBA 8 0,3 100 0
(HEOKyNIbTYpEeHHas)

64 OBec IOCEBHOH (KOHTPOJIB) JIEPHOBO-TIO30JIMCTAs TIOYBA 8 0,3 100 0
(OKyJIBTYpEeHHAsI)

65 OBec IOCEBHOM (KOHTPOJIH) YepPHO3EeM (HEOKYIbTYPCHHAS) 9 04 100 0

66 OBec MoceBHOH (KOHTPOJIB) YepHO3eM (OKYIbTYPCHHAS ) 5 04 100 0

67 Ogec noceBHO# (0,5 MI/KT) I€pHOBO-TIOA30JIMCTAs TIOYBA 7 0,3 100 25
(HEOKyNIbTYpEeHHas)

68 OBec noceBHO# (1 MI/KT) AEpHOBO-TIOI30JIMCTAs TOYBA 5 0,3 100 25

(HEOKyNIbTYpEHHAs)
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69 OBec 1oceBHOM (2 MI/KT) AEPHOBO-TIO/I30JIMCTas TOYBA 5 0,3 100 25
(HEOKyNIbTYpEHHAs)
70 OBec 1moceBHOI (4 MI/KT) 1€pHOBO-TIOI30JIMCTAsI TOYBA 5 0,3 100 25
(HEOKyJIbTYpEeHHA )
71 OBec 1moceBHOI (4 MI/KT) 1€pHOBO-TIOI30JIMCTAsI TOYBA 5 0,3 100 0
(OKyIbTypeHHAs)
72 Ogec noceBHOI (4 MI/KT) 4epHO3eM (HEOKYIbTypeHHas) 7 0,3 100 0
73 Ogec oceBHOI1 (4 MI/KT) 4epHO3eM (OKYJIbTYPEHHAs) 4 0,33 H/T 0
74 OBec MOCceBHOI (8 MI/KT) I€pHOBO-TIOI30JIMCTAsI TOYBA 5 0,3 100 25
(HEOKYJIbTYpEeHHAs)
75 OBec 1oCceBHOI (8 MI/KT) I€pHOBO-TIOI30JIMCTAsI TOYBA 4 0,33 H/T 0
(OKyJIbTYpeHHas])
76 OBec 1moceBHOI (8 MI/KT) uepHO3eM (HEOKYIbTypEeHHasl) 5 0,3 100 0
77 Ogec moceBHOI1 (8 MI/KT) UepHO3eM (OKYJIBTYPEHHAs) 4 0,35 H/T 25
78 OBec noceBHO# (16 MI/KT) 1epHOBO-TIO30JIMCTasl TOYBA 4 0,3 H/TI 50
(HEeOKyNIbTYpeHHas)
79 OBec noceBHO# (16 MI/KT) 1epHOBO-TIO30JIMCTasl TOYBA 4 0,3 H/TI 0
(OKyJIbTYpeHHasl)
80 Ogec noceBHoi1 (16 Mr/kr) yepHO3eM (HEOKYJIbTYpPEHHAs) 5 0,32 100 0
81 Ogec nmoceBHOI (16 Mr/KkT) YepHO3eM (OKYJIbTypeHHAS) 4 0,3 H/T 50
82 OBec noceBHO# (25 MI/KT) IepHOBO-TIO30JIMCTast TOYBa 4 0,3 H/TI 50
(HEOKyNIbTYpEeHHas)
83 OBec OCeBHOM (25 MI/KT) IEPHOBO-TIOI30JIMCTast TTOYBA 4 0,27 H/TI 50
(OKyJIBTypeHHAs)
84 Ogec 1moceBHOI1 (25 Mr/KT) 4epHO3eM (HEOKYJIbTYPEHHAs) 4 0,3 H/T 50
85 OBec moceBHOMH (25 Mr/KT) YepHO3eM (OKYJIBTYpEHHAs ) 4 0,3 H/TI 50
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86 OgBec noceBHOM (50 MI/KT) 1€pHOBO-TI0I30JIMCTas TTOYBA 4 - - 0,3 H/T 50
(HEOKyNIbTYpEHHAs)
87 Ogec noceBHOi1 (50 MI/KT) 1epHOBO-TIOA30MCTAs TIOYBA 4 - - 0,3 H/T 50
(OKyIbTypeHHAs)
88 Ogec noceBHO# (50 Mr/KT) YepHO3eM (HEOKYIBTYPEHHAS) 4 - - 0,3 H/TI 50
89 Ogec noceBHO# (50 Mr/KkT) YepHO3eM (OKYIbTYPCHHAS) 4 - - 0,27 H/TI 50
90 OgBec noceBHoii (100 MI/Kr) 1€pHOBO-TTOA30IKMCTAs IOYBA 4 - - 0,3 H/T 100
(HEOKyNbTYpEeHHas)
91 Ogec noceBHO# (100 MI/KT) AEpHOBO-IIOI30JUCTAS TIOYBA 4 - - 0,22 H/TI 100
(OKyJIbTYpeHHas!)
92 Ogec noceBHo# (100 MI/KT) YepHO3eM (HEOKYJIBTYPECHHAS) 4 - - 0,24 H/TI 100
93 Ogec noceBHO# (100 Mr/KT) YepHO3eM (OKYJIETypeHHAas) 4 - - 0,25 H/TI 100
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[Tpunoxenue 10

[Tokazarenu pocta u pa3BUTHS PACTCHHIA

Ne Bapuant Cragus OO01uee Komnue- | Ceipas mac- Macca Hons
I pa3BUTHUS B YHCII0 CTBO ca 1 moGe- | OyTOHOB | MEPTBBIX
COOTBET- I[BETOB | CTPYYKOB ra, r/ (oBec) win | pacTeHHIA,
CTBHUH CO (xpome ¢ dep- CpenHsist | CTPYYKOB, %
cxeMou pacte- | TWIbHBIMHU JnuHa 1 r
BBCH HHUH OB- | ceMeHaMHu | mooera, cM
ca)
1 | Penpka maciuyHasi (KOHTPOJIb) JEPHOBO-II0A30JUCTasl 10YBa 71° 17 2 3,4/26,25 1,2 0
(HEOKyIbTYpEeHHAs )
2 | Penpka macnuyHasi (KOHTPOJIb) IEPHOBO-TIO30JIUCTAs TIOYBA 71 18 4 4,8/46,25 2,2 0
(OKyJIBTYpEeHHAsT)
3 | Peapka maciuyHast (KOHTPOJIb) YepHO3EM (HEOKYJIBTYPECHHAS ) 71 20 4 6,0/48,0 2,6 0
5 | Penpka macnuynas (0,5 MI/kr) 1epHOBO-TIOJ30JIMCTas IOYBA 71 16 4 4,5/23,25 24 0
(HEOKyIbTYpEeHHAs)
6 Penpka macimunas (1 MI/Kr) JIepHOBO-TIO30JIMCTAs TTOYBA 71 17 1 4,5/19,25 0,07 0
(HEOKyNbTYpEHHAs)
7 Penpka Mmaciuunas (2 MI/Kr) JepHOBO-TIOI30JIHMCTas TOYBA 67° 16 0 3,8/19,5 - 0
(HEOKyNIbTYpEeHHas)
8 Penpka MmaciuuHnas (4 MI/Kr) JepHOBO-TIO30JIHMCTas TOYBA 67 16 0 3,7/19,0 - 0
(HEOKyIbTYpEeHHas)

571 - Nepsble nnoabl cbOpMMPOBaHDI.
667 - 3aBeplueHune useTeHna: 70% NenecTkos ONanu UM 3aCOXN.
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9 Penpka MmacnmuHas (4 MI/Kr) JepHOBO-IIOI30JUCTAs TOYBA 67 12 4,1/44,2
(OKyJIbTypeHHAs)
10 | Penpka macnuunas (4 MI/Kr) yepHo3eM (HEOKYJIbTypeHHAs) 67 14 5,2/45,5
12 Penpka macnuuHas (8 MI/Kr) IE€pHOBO-IIOA30JIMCTAsI IOYBA 67 8 3,7/19,25
(HEOKyNbTYpEeHHas)
13 Penpka macnuunas (8 MI/Kr) 1epHOBO-TIO30IMCTAs TIOUBA 67 10 4.2/42 25
(OKyJIbTYpEeHHas!)
14 | Pepnpka macnuyHas (8 MI/Kr) uepHO3eM (HEOKYJIbTypEHHAS) 67 12 4,8/43,0
16 | Penpka macnuunas (16 MI/Kr) AepHOBO-TIOA30JIMCTAS TOYBA 67 4 3,7/18,0
(HEeOKyNbTYpEeHHas)
17 | Penpka macimuHas (16 MI/Kr) 1epHOBO-TIO30JIMCTas TIOYBA 557 0 4,3/37,2
(OKyIBTYpEeHHAs )
18 | Penpka macnmunas (16 Mr/kr) 4epHO3eM (HEOKYJIBTYpPEHHAs) 55 0 4,6/39,0
20 | Penpka macimmuHast (25 MI/KT) J€PHOBO-IIOI30JIUCTAS TOYBA 518 0 3,3/17,0
(HEOKYIbTYpEHHAs )
21 | Penpka MacnugHas (25 MI/KT) I€pHOBO-ITOI30JIUCTAS TOYBA 51 0 3,8/30,25
(OKyJIBTYpEeHHAs )
22 | Penpka macnuyHas (25 MI/KT) uepHO3€eM (HEOKYJIbTypEHHAs) 55 0 4,6/36,5
24 | Penpka macnuuHas (50 MI/Kr) JepHOBO-TIOA30JHCTAs TIOYBA 51 0 3,4/17,0

(HEOKyNbTYpEHHAs)

755 - [epBble 0A4NHOUHbIE LBETbI NOABAAIOTCA HA OCHOBHOM COLBETUM, HO elLLe 3aKPbITbl.

851 — OCHOBHOE COLBETME BUAHO MEX/Y BEPXHUMU TUCTbAMU. BETBM COLBETUA HAUMHAIOT YANNHATLCA.




59

25 | Penpka maciumynas (50 MI/Kr) 1€pHOBO-II0I30JIUCTAs! T0YBA 51 0 0 3,7/26,25 -
(OKyJIbTypeHHAs)

26 | Penpka macnuunas (50 Mr/kr) yepHo3eM (HEOKYIbTYpEHHas ) 55 0 0 4,6/28,25 -

28 | Penpka macnmynas (100 Mr/kr) aepHOBO-TIOA30JIMCTAs IOYBA 51 0 0 2,7/15,5 -
(HEOKyIbTYpEeHHAs)

29 | Penpka macnuunas (100 Mr/kr) 1epHOBO-TI0I30JIMCTas TTOYBA 51 0 0 3,4/26,5 -

(OKyJIbTYpEeHHas!)
30 | Penpka macnuunas (100 Mr/kr) yepHo3eM (HEOKYIbTYpPEHHAsT) 51 0 0 4,6/28,0 -
32 | T'opuwuna capernrtckast (KOHTPOJIb) IEPHOBO-TIOI30IUCTAs TI0Y- 74° 16 10 2,1/37,0 1,1
Ba (HEOKYJIbTYpPEHHAsI)

33 | I'opunia capentckas (KOHTPOJIb) JEPHOBO-TIOA30IMCTAs 10Y- 74 18 12 7,1/48,0 1,4
Ba (OKyJIbTYpEHHas!)

34 | Topuuna capentckas (KOHTPOJIb) YepHO3eM (HEOKYIbTypEH- 7510 26 18 12,4/52,0 2,3

Hasl)
36 | opunma capentckas (0,5 MI/KT) JIepHOBO-IO30IMCTAs TOU- 734 10 9 2,5/38,75 0,8
Ba (HEOKYJIbTYPEHHAas)

37 | T'opuuna capentckas (1 MI/Kr) AepHOBO-IIOA30JIUCTASI TOYBA 73 7 9 2,3/37,75 0,7
(HEOKyNIbTYpEeHHas)

38 | T'opuuna capentckas (2 MI/KT) JAepHOBO-IIOA30JIUCTAsI TOYBA 73 8 6 2,4137,25 0,5
(HEOKyNIbTYpEeHHas)

39 | T'opuuna capentckas (4 MI/KT) JASpHOBO-ITOI30JUCTASI IOYBA 73 6 6 2,4/36,0 0,5

74 — 40% nnoaos chopmmnpoBaHo.
1075 — 50% nnoaos chopmmMpoBaHO.
1173 — 30% nnoaos chopmmnpoBaHo.
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(HEOKyIbTYpEHHAs)
40 | Topuuna capentckas (4Mr/Kr) I1epHOBO-TIO30JIUCTas TOYBA 73 8 6,47/40,0 0,6
(OKyIbTypeHHAs)
41 | Topuwnia capentckas (4 Mr/kr) 4epHo3eM (HEOKYIbTypeHHas) 73 8 10,8/48,0 11
43 | Topumma capentckas (8 MI/KT) JepPHOBO-TIOA30IMCTAs OYBA 7212 8 2,0/32,75 0,55
(HEOKyIbTYpEeHHAs)
44 | Topuunna capenrtckas (8MI/KT) 1€pHOBO-TIO30JIUCTAs TOYBA 72 8 6,4/36,0 04
(OKyJIbTYpeHHas!)
45 | T'opuwnia capentckas (8 MI/Kr) uepHo3eM (HEOKYIbTypeHHas) 72 10 7,6/49,0 0,5
47 | Topumma capenrtckas (16 MI/Kr) 1epHOBO-MHOA30IMCTAS TOYBA 653 8 2,0/32,0 -
(HeOKyIbTYpEHHasT)
48 | T'opuuna capentckas (16 MI/Kr) 1epHOBO-TIOI30IMCTAas TOYBA 65 16 6,0/34,25 -
(OKyJIbTYpEeHHas!)
49 | Topuuna capentckas (16 Mr/kr) yepHO3eM (HEOKYJIbTYPEH- 72 10 7,4/149,0 0,4
Hasl)
51 | lopuura capenTckas (25 MI/Kr) IepHOBO-TIOA30JCTAs TIOYBA 65 10 2,1/32,25 -
(HEOKyNbTYpEHHAs)
52 | T'opuura capenTckas (25 MI/Kr) IepHOBO-TIOA30JICTAs TIOYBA 65 15 5,6/32,0 -
(OKyJIbTypeHHAs)
53 | T'opummua capentckas (25 MI/Kr) 4epHO3eM (HEOKYJIbTYPEH- 72 8 6,8/47,0 04

Has)

1272 — 20% nnoaos chopmmnpoBaHo.
1365 — NonHoe useTeHue: 50% LBETKOB PaCKpPbIThI.
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55 | T'opuumna capentckas (50 Mr/kr) 1epHOBO-TIO30JIMCTas IOYBA 65 8 2,1/32,25 -
(HEOKyNIbTYpEeHHA )

56 | INopuuna capenrtckas (50 MI/Kr) 1epHOBO-TIOI30JIUCTAs TTOYBA 55 0 5,2/32,0 -

(OKyJIbTYpEeHHAsI)
57 | Topumnmna capentckas (50 Mr/kr) uepHo3zeM (HEOKYIbTYPEH- 65 10 5,8/47,0 -
Has)
59 ['opuuna capentckas (100 Mr/kr) AepHOBO-ITOA30TUCTAS 65 8 2,1/32,0 -
nouBa (HEOKYJIbTYpPEHHAsT)

60 | I'opunna capenrckas (100 Mr/kr) 1epHOBO-TIO30JIMCTAS TIOY- 55 0 5,2/32,0 -
Ba (OKYJIbTYpEHHAsI)

61 | Topuuna capentckas (100 Mr/kr) uepHo3em (HEOKYIbTYPEH- 65 8 5,2/43,0 -

Hasl)

63 OBec OCEeBHOM (KOHTPOJIb) IEPHOBO-TIOA30JIMCTAs TIOYBA 59 - 3,9/42,0 0,7
(HEOKyNIbTYpEeHHas)

64 OBec IOCEBHOH (KOHTPOJIB) IEPHOBO-TTO30JIMCTAs TIOYBA 59 - 4,0/46,0 0,9

(OKyIBTYpEeHHAs)

65 OBec IOCEBHOM (KOHTPOJIH) YepPHO3EeM (HEOKYIbTYPCHHAS) 59 - 5,4/55,7 1,3

67 Ogec noceBHO# (0,5 MI/KT) IEpHOBO-ITOA30JIMCTAs TIOYBA 59 - 3,6/41,5 0,6
(HEOKyNbTYpEHHAs)

68 Ogec noceBHO# (1 MI/KT) TepHOBO-TIOI30JIMCTAS ITOYBA 59 - 3,6/41,0 0,43
(HEOKyNbTYpEHHAs)

69 OBec noceBHOI (2 MI/KT) 1epHOBO-TIOI30JIMCTAas TTOYBA 59 - 3,7/41,0 0,4

(HEOKyNIbTYpEeHHA)
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70 OBec noceBHO# (4 MI/KT) IepHOBO-TIOI30JIMCTAS [TOYBA 55' 3,6/39,0 04
(HEOKyNIbTYpEeHHA )
71 OBec moceBHOMH (4 MI/KT) AEPHOBO-TIOI30JIMCTas TOYBA 55 3,2/44,0 0,4
(OKyJIbTYpEeHHAsI)
72 OBec noceBHOI (4 MI/Kr) 4epHO3eM (HEOKYIbTypEeHHas) 55 5,4/48,0 04
74 OBec 1oceBHOH (8 MI/KT) AEPHOBO-TI0/130JIMCTas TOYBA 53l 2,9/39,3 0,33
(HEOKyNbTYpEeHHas)
75 OBec 1oceBHOM (8 MI/KT) AEPHOBO-TI0/130JIMCTas TOYBA 53 3,2/43,0 0,34
(OKyJIbTYpEeHHas!)
76 Ogec noceBHO# (8 MI/KT) YepHO3eM (HEOKYIbTypEeHHAs) 53 4,8/43,0 0,37
78 OBec noceBHO# (16 MI/KT) 1epHOBO-TIO30JIMCTasl TOYBA 53 2,1/35,0 0,3
(HEeOKyNbTYpEeHHas)
79 Ogec noceBHOi1 (16 MI/KT) 1epHOBO-TIOA30MCTAs TIOYBA 53 3,2/42,0 0,35
(OKyJIBTYpEeHHAs)
80 Ogec noceBHO¥ (16 Mr/kT) YepHO3eM (HEOKYIBTYpPEHHAS ) 53 4,8/42,0 0,35
82 OBec MoceBHO#T (25 MI/KT) 1epHOBO-TIOA30UCTAs TIOYBA 52\v 2,0/32,8 0,2
(HEOKyNbTYpEHHAs)
83 OBec IOCeBHOM (25 MI/KT) IEpPHOBO-TIOI30JIUCTas TT0YBA 52 3,2/40,7 0,28
(OKyJIBTYpEeHHAs)
84 Ogec oceBHOI1 (25 Mr/Kr) YepHO3eM (HEOKYJIbTYpPEHHAs) 52 4,8/42,0 0,3
86 Ogec noceBHOH (50 MI/KT) IEpHOBO-TIOI30JIMCTas TTOYBA 51Y 2,0/31,0 0,14
(HEOKyNIbTYpEHHAs)
87 Ogec noceBHO# (50 MI/KT) IEpHOBO-TIO30JIMCTast TOYBA 51 3,2/38,4 0,1
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(OKyJIbTYpEHHAsI)
88 Ogec noceBHO# (50 Mr/KkT) yepHO3eM (HEOKYIBTYPEHHAS) 52 4,1/40,7 0,12
0 OgBec noceBHoi (100 Mr/Kr) 1epHOBO-TIOA30IKMCTAs TOYBA 37Y 2,0/30,25 -
(HEOKyNIbTYpEHHAs)
91 Ogec noceBHO# (100 MI/KT) AEpHOBO-TIO30JIUCTAS TOYBA 37 2,3/37,0 -
(OKyJIbTYpeHHAsI)
92 Ogec noceBHoi#t (100 MI/KT) YepHO3eM (HEOKYIBTypEHHAS) 52 4,0/40,7 0,02

59 — KOHeL, KONIOLIEHWA: KONOC NONHOCTbIO NOABMACA

i 55 — cepenHa KONOLWEHMA: NONOBMHA KON10CA NOABMAACH
il 53 — 30% Konoca NoABMAOCH

V52 — 20% Kos0ca NoABMIOCH

V51 — HayaNo KO/IOLEeHNA: NepBblii KONIOCOK eaBa BUAEH

Vi 37 — hnarosblit INCT 483 BUAEH, HE PACKPbIT




