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AHHoTanusl. B 1aHHOl cTarhe NPUBEACHBI CBEJICHUS O BIUSHUU MPUPOIHOTO MOHTMOPUIUIOHUT CO-
JieprKallero copoeHTa Ha 0e30MacHOCTh U TOBAPHOE KA4eCTBO IMHIIEBBIX SHUII [IPU €ro Javye KypaM-HecCyll-
KaM ¢ KOpMOM B KoHlleHTparuu 30 r/Kr koMmOuKopMa. B pesysbsrare npoBeeHHBIX UCCIISIOBAaHIH yCTAHOB-
JICHO, YTO JIaHHBIH COPOEHT CIIOCOOCTBYET MOIYYCHHUIO AUETHYSCKUX KOJIOTUUECKH YUCTHIX MUILEBBIX UL
CO CHI)KEHHBIM COZICP)KAHUEM TOKCHYHBIX XMMHUYECKUX IEMEHTOB (PTYTH, MBILIbSKA, HUKENS, OeppuiIusi,
BUCMYTa), HE CHM)Kasl IIPU 3TOM YPOBHS KapOTHHOHJIOB M HE3HAYMTEIHHO TIOBBIIIAS COJEPKAHHE He-
PaOaKTHBHOTO CTPOHIIHS.

KaroueBble c/ioBa: MOHTMOPWIUIOHHUT COAEPIKAIIMN COPOEHT, MOJUTIOTAHTBI, KYPbI-HECYILIKH, AUETH-
YeCKOe, IKOJIOTHUECKH YHCTOE, HUIIEBOE SII0, KOMOUKOPM.

Abstract. This article provides information about the impact of natural montmorillonite containing
sorbent on commercial quality of chicken eggs after feeding laying hens with adding montmorillonite con-
taining sorbent to the food in a concentration of 30 g/kg feed. The studies found that adding the sorbent to

the food for laying hens promotes to get dietary eggs with a reduced content of toxic chemicals.
Keywords: montmorillonite containing sorbent, aquatic pollutant, laying hens, dietary eggs, mixed

feed.

Kypunoe noOpoxauecTBEHHOE SO UMEET BBI-
COKYI0 OHMOJIOTHYECKYIO U HUETHYECKYIO LIEHHOCTb.
Paznuunble muTaTeibHBIE KOMIIOHEHTBI, COZIEpIKa-
myecs B HEM, ONTUMaNbHO cOaIaHCUPOBAHBI U JIETKO
YCBauBaIOTCS B OPraHU3ME YEJIOBEKA.

B ycnoBusiIX pbIHOUHON SKOHOMHUKH U KOHKYPEH-
LM, YBJIEKAsCh CACP)KUBAaHUEM CE0ECTONMOCTH SN,
MIPEANPUHUMATENIN BBIHYXK/ICHB BBOJUThH B PALIMOHBI

© 3yes H. II., byxanos B. JI., XMbipoB A. B., Bezenuen
A. U., Pycunos II. C., 3yes C. H., MapteiaoBa A. B., [opioBa
C. H., Kyp6anos P. 3., IlanskoBa O. H., 3yesa E. H., Coxo-
noeckuii I1. B., 2015

Hecylek Oosee AemEBble MHIPEINeHThl HU3KOTO Ka-
YeCcTBa, 4To, 0E3yCIIOBHO, CKa3bIBACTCS HA PEICIBHO
JIOITyCTUMOM YPOBHE IOJUIIOTAHTOB (TSDKEJIbIE METal-
JBI, CEpa, a30T, CTOMKHE OPTaHUYECKUE COCTUHEHUS
U 1p.), coaeprkamuxcs B siiinax. Cpenu nouToTaHTOB
OJIHO M3 NEPBBIX MECT 3aHUMAIOT TSDKEIbIE METAIIbI,
T.€. TPYyINIa XUMHUYECKUX 3JIEMEHTOB C aTOMHON Mac-
coif 6onee 40, a TaKKe MIMPOKO MPUMEHSIEMbIE aHTH-
omotuku (Tro3uH) [1].

OCHOBHOU PUYMHON 3arpsi3HEHUsT KOPMOB pa3-
JMYHBIMH KCEHOOMOTHKAMH CUMTACTCS TEXHOTCHHOE
Y aHTPOIIOTCHHOE BIMSHHUE Ha NPUPOIHYIO cpeny. B
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HacTosllee BpeMs MacIITaObl KJIapKOBBIX IOKa3are-
Jiell 3arpsA3HeHus] OKpy’Karolled cpeabl XUMUYECKH-
MU 3JIEMEHTaMH JOCTUININ 3HAYUTEIbHBIX BEJIMUMH.
Bo mHorux pernonax Pocculickoit @enepanun mak-
CHUMaJIbHbl€ KOHILIEHTPALMH MEIu B IIOYBE IPEBBI-
martoT npenenasHo nomyctumele (IIJIK) B 10-50 pas,
pTyTH B 25 pa3, nuHkKa B 80 pa3. Takxke B r'yMycOBOM
TOPU30HTE OTMEUAETCS YBEIUUEHUE COJepKaHMs Ba-
HaJusl, CBUHIIA, CKaH/Ms, TUTaHa, XpoMa U Tp. TsxKe-
JBIX MeTawioB [2-4]. B cooTBeTCTBUU C COBpEeMEH-
HBIMH TPECTABICHUSMH TUIOTHOCTH METaJJIOB, OHU
YCIIOBHO TOJPAa3eISIOTCs Ha BE OOJBIINE IPYIIIbL:
JIETKHE METaJljIbl, MJIOTHOCTh KOTOPBIX HE OOJIbIle
5 r/eM?, U TKENBIE METAIIBI — BCE OCTAJIbHBIE.
Bxutrogasich B arporieHOTHYeCKHUe KPyroBOPOTHI,
TSDKENBIE METaIbl uepe3 JuTocdepy, ruapocdepy
u arMocdepy MOCTYNarT B PACTCHUS, OPTraHNU3M K-
BOTHBIX M YeJIOBEKa, OKa3blBasg Ha HUX HEraTUBHOE
BnusiHue [5]. [loatomy mpobiema mosydeHus aue-
TUYECKHUX SIMIl C TMOHMKEHHBIM COJIEpyKaHUEM BpE-
HBIX BEILECTB, PETYISPHO MOCTYMAIOIINX B OPTaHU3M
IITUI] C KOPMOM, KaK MPaBUIJIO, PEIIaeTCsl BBEACHUEM
B PallMOH Kyp-HECYIIEK pa3In4YHbIX cOpOeHTOB. O
HAKO JJIsl CHMKEHUS KOHIIEHTPalMK TSHKETBIX MeTal-
JIOB, BIMSIFOIMX HA JKOJOr0-OMOXUMHUYECKUE TIOKa-
3aTeNy MUTATeIbHON LIEHHOCTH SIHII, 1IeNIeco00pa3Ho
HCTIOJIb30BaTh HAyYHO-0OOCHOBaHHbIE aJbTEPHATHB-
HBIE BapHaHTHI IPUMEHEHUS] COPOUPYIOIINX Heopra-
HUYECKUX 00aBOK B COCTaBe TOJIHOLEHHO cOanaH-
CUPOBaHHBIX KOMOUKOPMOB. COpOIIMOHHO-aKTHBHbBIE
HEopraHu4yeckue cyOCTaHLUHM TPENCTaBISIOT CO00i
[JIMHUCTBIE PUPOIHBIE MAaTepHalbl THIA 1I€0JIUTOB,
MOHTMOPHUJUIOHUTOB (CMEKTHUTOB) | 1Ip. [6].
MOHTMOPWUIOHUT — DIMHUCTBIA MUHEpal, OT-
HOCSIIIUNCSA K TPYIIE CIOUCTBIX CUIMKATOB CTPYK-
TypHOTO THIa 2:1 ¢ pa3zdyxarolei KpHCTaAITHYECKOH
peméTkoii. Berpeuaerces B mpupose B BUIE MEINIKHX,
4acTO HAHOIUIEHOYHBIX M HAHOCTPYKTYPHBIX KpH-
ctaioB. CTpoeHHE KPUCTAIUIMUECKOW peméTKN
MOHTMOPUJUIOHUTA IPEJICTABICHO TPEXCIOWHBIM
nakeToM Tuma 2:1: ABa ciosg KpPEeMHEKHCIOPOIHBIX
TeTpasapos [SiO,], ¢ oOpasoBaHMEM CETKH COCTa-
Ba [Si,0,]*, oOpallleHHbIX BEPUIMHAMH JAPYT K Jpy-
Iy, ¢ JABYX CTOPOH IOKPBIBAIOIIMX CJIOW cocTaBa
A14OH8]4*, , TOCTPOEHHBIX W3 aJIOMOTUIPOKCHUIIb-
HbIX 0kTas3IpoB [AI(OH) J*. Ceasb Mexy nakeramu
cinaba, MEXIAaKETHOE PAcCTOSHHE BEJIUKO M B HETO
MOTYT BHEAPATHCS MOJIEKYJBbI BOJBI WIN JAPYTHE I0-
JSIPHBIE MOJIEKYJIBI, @ TaKk)Ke OOMEHHBIE KaTHOHBI
1 aHMOHBI. MUHepasl He TOKCHYeH I KMBOTHBIX,
He 007aaeT KyMYJIATHBHBIMM CBOWCTBaMH, 3MOpH-
OTOKCUYHOCTb, TEPaTOr€HHOCTb,  pasapaxkarolnee

JeiCTBUE HA CIM3UCTBIE OOOJOYKH OSKCIEpUMEH-
TaJbHO HE yCTaHOBJEHbI. OH CBA3BIBAET U BBIBOAUT
W3 OpraHu3Ma TOKCHYHBIE BEIEeCTBA, ONTUMHU3UPYET
00MeH OeJKOB, JIUTH/IOB, )KH3HEHHO-BAKHBIX MUKPO-
9IIEMEHTOB, CIOCOOCTBYET BCACHIBAHMIO BUTAMHUHOB
MUILEBAPUTEIBHON CHUCTEMOH, HOPMalIu3yeT (yHK-
LU0 KUIIIEYHHMKA, OBBIIIAET HeCTIenn(PUIECKYIO pe-
3UCTEHTHOCTb OPraHU3Ma, ITOJIOKUTEIBHO BIUSET Ha
MPOAYKTUBHOCTH M BOCTIPOU3BOJUTEIbHBIEC (DYHKIIUH
KUBOTHBIX. [Ipu 3TOM ymywinaercs Ouonmormyeckast
LIEHHOCTh U DKOJIOTHYECKast YUCTOTA MPOAYKIINUHU KH-
BOTHOBOJICTBA.

CopOUMOHHO-a/ITe3MBHAST ¥ HMOHOCEIEKTHBHAS
CHocOoOHOCTh MOHTMOPUIIJIOHUTOBBIX ITHH O0YCIIOB-
JIEHA UX MIOPUCTOU CIIOUCTON CTPYKTYPOU M HaIU4U-
€M Ha CBOEH IOBEPXHOCTU OTPHULATEILHOIO 3apsina,
T.€. DIEKTPOKHMHETHYECKOro &-moreHnuana. Takoro
pona ancopOeHThl 00BIYHO UMEIOT OOJNBILIYIO YIIEIb-
HYIO TIOBEPXHOCTb — JI0 HECKOJIbKUX COTeH M*/T. Pac-
CTOSIHME MEK]ly HaHOPa3MEpPHBIMM CJIOSIMHU, COCTaB-
JISIOUIMMH CTPYKTYPHYIO OCHOBY IVIMHBI, COCTaBIISIET
Jloiin HaHoMeTrpa. Ecnu yBeIMuuTh 3TO paccTosHuE
U JJIEKTPOKMHETHYECKUI NMOTEHLIUAJ, MOXKHO CyIIe-
CTBEHHO TOBBICUThH Y/ENIbHYIO MOBEPXHOCTh MOHT-
MOPHJUIOHHTA U €T0 aJcOpOLMOHHBIE CBOMCTBA [5-8].

Lenbto naHHOM Hay4HOU pabOTHI SIBUJIOCH U3yYe-
HUE BIMSAHNS MOHTMOPHUJUIOHUT COZIEpIKalliel MITHHBI
B PallMOHE Kyp-HECYLIEK HA Ka4eCTBO SIUILL.

MATEPUAJ U METOJbI
HUCCJIEJOBAHUN

OKCHEpUMEHT TMPOBOJWIN B YCIOBUSX BUBapHs
Benroponckoro ¢ununana BMOB. B kauectBe 00b-
CKTOB HCCJICAOBAaHUA UCIIOJB30BaJIM [BC€ TI'PYIIIbI
Kyp-Hecylek kpocca «Pogonut». B kaxkayro rpymiy
orobpanu mo 20 kKyp 30-HeaenpHOro Bo3pacra ¢ KH-
Boif Maccoii Tena 1800-2010 rpammos. [lTuma nepoit
OINBITHOM IPYIIIBI JOIOIHUTEIBHO I1OJIyYajia ¢ OCHOB-
HBIM paroHoM (komOukopm — I'OCT P 51851-2001)
TPaHyIMPOBaHHYI0 MOHTMOPHJUIOHUT COIEPIKaILyto
mIMHY B KoHIeHTparmu 30 1/kr Kopma. {nameTp npen-
BapUTECJIbHO U3TOTOBJICHHBIX HAMU I'PAHYIT ObLTI B Ipe-
nenax 1-3 mM. Kypsl BTOpoii, KOHTPOJIBHOM, IPYIIIBI
YHOTPEOISIT KOMOUKOPM 0€3 COPOITMOHHOM T00aBKH.
YcnoBus COACPIKAHUA U KOPMJICHUA NTHUIBI COOTBCT-
CTBOBAJIM HOPMATHUBHBIM Tpe6OBaHI/IﬂM JJI1 AAHHOI'O
kpocca. IIpomomxuTensHOCTh OmbITa cocTaBmiaa 17
CYTOK, U3 KOTOPBIX aI[aHTaHHOHHbIﬁ Nepuoa MJInjcCs
B TeueHue 7 cyTok. [Io OKOHYaHUH yKa3aHHOTO CpO-
Ka DKCIIEpUMEHTa B 00CHX IpymIax ObUl MPOU3BEAEH
cOop suIl, CHECEHHBIX B TEUEHHE CYTOK, JUIS M3yde-
HUA BIWSHUS IPUPOAHOIO MHHCpaHOCOpGCHTa Ha UX
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TOBapHBIC U MTUIIEBbIC KAYECTBA.

KonmyecTBeHHbIE TTOKa3aTeNM HAUYUS XUMUYe-
CKUX JJIEMEHTOB B KOMOWKOpPME W SHIaX TMOJOIBIT-
HBIX Kyp yCTaHABIMBAIHM C IOMOIIBIO YMHCCHOHHOTO
CIIEKTPOMETpa NapaJIeNbHOTO JCHCTBHS C WHIYK-
TUBHO-CBsI3aHHOM Ma3mori Shimadzu ICPE-9000.
B xoje ombITa BBISIBISUIM MPUCYTCTBUE B SHIAX XH-
MHUYECKHX DJIEMEHTOB, OTHOCSIIMXCS K HEMeTaliam
W MeTajlaM, TOJIbKO TeX, KOTOpPbIE SIBJISIOTCS JKU3-
HEHHO-HEOOXOMMBIMH HJIM ONACHBIMU JUISL 3]I0PO-
BbsI, JlaKe B KOJIMYECTBAX, HE3HAYMTEIBHO TIPEBBI-
marorux [1JIK. Y3 22 HemeTamioB meproandecKoi
CHCTEMBI 2JIEMEHTOB MeH ieseeBa nCClieIoBalll TPH
MO, CeJICH 1 MBIIIBSIK.

[Ipu ompeneneHun cofepKaHusi METAIJIOB B sIid-
ax Kyp-HeCyIIeK YYHUTHIBaIM KOHIIEHTpAIHIO JET-
KuX (MarHui, Oepwiuii, CTPOHLUH) W TKEIBIX
(BaHaMMH, IMHK, XPOM, Maprasell, OJI0OBO, KOOAJIbT,
HUKeIlb, Mellb, BACMYT, CBUHEI, PTYTh) METAJUIOB.
AHaM3 HAIWYMS JAHHBIX XUMHUYECKUX JJIEMEHTOB
MPOM3BOAMIIM B KaXKJIOM SIHIIE TMOCIE THIATEILHOTO
NepeMeIMBanusl OelKka U JKelTKa JI0 TOMOTEHHOM
Macchl (MeNaHxa).

B Mmenamke Takke Onpenersiii KapOTHHOWJIBL.
Just ompeneneHuss CyMMapHOTO COJICPYKaHHs Kapo-
THHOUJIOB HCIIOJIB30BAIM  CHEKTPODOTOMETPUICCKHII
Meroz. [lomydeHHble Ha aHATMTHYECKIX BECaX HABECKH (C
TogroCThIO 710 0.0001 1) B Amanazone ot 2.3191 mo 3.6649
T 3a7mBayy 10 MIT alieToHa M BBIIEPYKUBATH HECKOITBKO MH-
HYT TIPY MIOCTOSTHHOM TIEPEMEIITMBAHIH. 3aTeM M3TOTORJICH-
Hyt0 cMech (rsTpoBaii uepe3 Guistp [orra. [ToaHoTy
IKCTPAKIMK OIEHUBAIH IO MOJHOMY BU3YaJIbHOMY
00eCIIBEUNBAHNIO TBEPAOTO OCTarka Ha QUIBTpE.
[omy4ennsrii puisTpaT (HOTOMETPHPOBATH OTHOCH-
TENLHO PACTBOPUTENS B KIOBETAaX M3 KBApIEBOTO Iie-
cka (I =1 cm) mpu A= 440 - 445 um. Cymmaproe
coziepKaHre KapOTHHOUJIOB (B IiepecyeTe Ha JIF0TEHH )
ONIpEJIEIsUIN, UCTIONB3Ys Bhipakenue E|; =2550. Co-
Jiep)KaHue KapOTHHOMJIOB B DKCTPAKTE PacCUHMTHIBA-
11 1o popmye:

A V- P-1000

a¥="m .~ Mr/T
EX 100-m-1

e A~ — ONTHYECKas IUIOTHOCTh PacTBOpa B
MakcuMyMe abcopommu, E|;— Kod()PHUIHEHT SKCTHH-
uud, V — 00BEM dKCTpaKTa, MiI, P — cTeneHs pa3z0as-
JIEHUS DKCTpaKTa Mepes CIeKTPOPOTOMETPUPOBAHH-
eM, m — Macca HaBeCKH, T, [ — JJIMHA ONTHYECKOTO
ITyTH, CM.

[Momygennsii 1udpoBol Marepuan oOpadoTaH
craructiuaecku (Jlakun, 1980). Ilpu ompenenennn
JIOCTOBEPHOM pa3HUIIbI MKy KOHTPOJIbHOM U OIBIT-
HBIMHU TPyIIIaMHU HCITOJIb30BaH apryMeHT CThIOmeH-

(Dapfwam/zoeuwecmﬂ KoppeKkyus 61usinusl KCeHOOUOMUKOE

Ta. PesynpraTel paccMaTpuBaiM Kak JOCTOBEpHBIE

nipu 3Ha4ennu p < 0,05.

PE3VYJIIBTATbI I/ICCJIEI[OBAHI/Iﬁ n ux
OBCYXKJIEHUE

B xoMmOukopme ansi Kyp-HECyIIEK COAepIKaHWe
MCCIIEyEMBIX XUMHUYECKHX 3JIEMEHTOB HE MTPEBBIIIA-
mo TTJIK (Tabmuma 1).

OO01en3BecTHO, YTO OCHOBHBIM ITOKA3aTeIEM TO-
BapHOTO Ka4yecTBa SHIa SIBISETCS ero mMacca, HO OT-
CYyTCTBHE B HAyYHOW JIUTEpAType IOCTATOYHOTO KO-
JINYECTBA CBEJICHUH 110 JEUCTBUI0O MOHTMOPHUIUIOHUT
coJiep Karieil TNIMHBI Ha OPTraHu3M Kyp-HeCyIlIeK.

Ilo pesynbraram MpPOBEIEHHBIX HCCIIEIOBAHHIA,
Mocyie 3aBepIIeHUs] CKapMJIMBaHUs copOeHTa macca
SIAI B ONBITHOM TPYTIIIE, IO CPABHEHHIO C KOHTPOJIb-
HOM, JgocToBepHO Bo3pocia Ha 3.5 % (p < 0.05). B
KOHTPOJIFHOH TPYIITIe Macca U1 He TipeTepriesa u3me-
HEHWH ¥ IPAKTHYECKH OCTaNIaCh Ha MTPEXKHEM YPOBHE.

Crnenyer oTMeTHTh (DaKT yCHIICHHS ITUTMEHTa-
[IUU ¥ CHIKEHHUS «MPaMOPHOCTH» CKOPIIYIIBI SIUII Y
OMBITHBIX NTHI. COMOCTaBUB M3MEHHUBIINICS BHEIII-
HUW BUJ CKOPJIYIIBI SIMI] OMBITHBIX W KOHTPOJIBHBIX
Kyp, Mbl YCTQHOBWJIM TMOHIKEHHE «MPAMOPHOCTID
Ha 4.9 %, a yMEeHbIIIEHHE CBETIO0KPAIICHHBIX SUIT Ha
48.3 %. B TO ke BpeMs, UHACKC (POPMBI SHIl B 00e-
WX TPYyIIax CyIeCTBEHHO HE M3MEHUJICS U COOTBET-
CTBOBAJI TPEOOBAHUAM, MPEIBIBIIEMbIM K Ka4eCTBY
MUIIEBHIX, MHKYOAIIMOHHBIX U TOBAPHBIX SMUII.

D¢ deKkTUBHOE HWCIIONB30BAHUE TTHIICH KOopMa
MMEET pelraroliee 3HaueHue 151 SKOHOMUKH STMYHOTO
npomsBojcTBa. Cyns mo 3arpatam kopma Ha 10 swuil,
Kypbl OIBITHOM TPyl UM OoJiee BBICOKUH IO-
Kazarespb nmoTpednenns u kouepcun kopma (1.4 kr)
M0 CPaBHEHHIO C KOHTpOJbHOW mruueit (1.3 xr).
Jlyumast koHBepcHUsl KOpMa Ha €UHULYY SIMYHOM ITPO-
JTYKITMM OTMEYaJach y OTMBITHBIX NTHI] 32 CYET TTOBbI-
IIEHHOM MPOAYKTUBHOCTH.

[TomryueHHbIE TTONOKUTENBHBIE CBEICHHS JAI0T
OCHOBaHHWE TOJjararb, YTO TOBApHBIE KadecTBa SHUIL
HAXOJATCS B MPSIMOM 3aBUCUMOCTH OT yHoTpeOnIeHuns
KypaMHU-HECYIIKaMH TPUPOJTHOTO MOHTMOPHIJIJIOHUT
CoJIleprKaIero CopoenTa.

Hecmotpst Ha Gonbimoe pa3sHooOpas3me mokasa-
TeJel, XapakTepHU3yIOIINX Ka4eCTBO IMUIIEBHIX SHII,
TJIaBHBIM SIBIISIETCS MIPEJIEIbHO JOMYyCTUMBIA YPOBEHB
COJIepKaHMS MTOJUTFOTAHTOB B HUX.

Ha nam B3, BBeieHHE B KOMOMKOPM JUTS Kyp-
Hecymek 3 macc.% MOHTMOPHWUIOHHT COAEp KaIei
IMHBI TIOCITYKHJIO TPEINOCHUTKON TONTydeHHs Jre-
THYECKUX SIAIl C TIOHMKEHHBIM COZIEp)KaHHEM Bpel-
HBIX BEIECTB, MOCTYIMAIOMIMX B OPraHW3M NTHI[ C
KOpMOM. Bo Bcex siiliax OnbITHOM IpyIIibl coAepxka-
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Tabnwma 1.
H3menenue buoxumuyeckux noxazameneu Aiya Kyp-Hecyulex
npu 6KAIOYEHUU 8 PAYUOH MOHMMOPUIIOHUM COOeplcauje2o copoeHma
KoHIieHTpaIust UCCIIeyeMOTo BEIECTBA B SHIIE, MI/KT
Ne XUMUYECKUMN
n/n ANIEMEHT(MI/KT') KOMGHKOPM OTIBIT KOHTpOIb HoctosepHocts
M+m M+m
Hemeramist
1. 1 2.15 0.186 +£0.07 0.136 + 0.08 p>0.05
2. Se 12.40 0.832 £0.44 0.791 + 0.44 p>0.05
3. As 0.072 - - -
JIérkue MeTasIn
1. Mg 318.00 69.76 £ 3.52 58.80 +3.26 p>0.05
2. Be 0.09 0.003 £0.00 0.005 +0.00 p>0.05
3. Sr 51.50 2.005+0.13 1.251 +0.15 p<0.01
Tsoxénpie MeTamabl
1. \% 0.302 0.016 +0.01 0.031 +£0.02 p>0.05
2. 7n 62.3 10.50 £ 1.57 8.22+0.80 p>0.05
3. Cr 2.45 0.359 +£0.04 0.532 +0.04 p<0.05
4, Mn 91.1 0.604 +0.06 0.865 + 0.09 p<0.05
5. Sn 0.164 0.028 £0.00 0.035+0.00 p<0.05
6. Cd 0.024 0.0008 £+ 0.00 0.0007 + 0.00 p>0.05
7. Co 1.00 0.150+0.02 0.257 +0.05 p>0.05
8. Ni 2.97 0.560 £ 0.06 0.994 +0.20 p>0.05
9. Cu 2.34 0.316 £0.05 0.651 +0.08 p<0.01
10. Bi 1.06 0.142 £ 0.01 0.227 £0.04 p>0.05
11. Pb 1.85 0.211 £ 0.06 0.381 £0.04 p<0.05
12. Hg 0.005 - - -

HHE KCEHOOMOTHKOB OBLIO 3HAYUTENFHO MEHBIIE, YeM
B KOHTPOJIBHBIX, 32 UCKITIOYCHHEM MarHus, UHKA U
KaJMHs1, OTHAKO WX yBEJIHMUYEHHE ObIIO CTAaTHCTUYECKU
HEIOCTOBEPHO. BBISBICHHBIE 3KCIEPUMEHTAIEHBIM
yTEéM B sIiTIaX 00EHX TPYIIT MTOKAa3aTeIN YPOBHEH He-
METAaJUIOB, JIETKHUX 1 TSHKENBIX METAJIOB HE MTPEBhIIIa-
mm TTJIK.

B siiniax MOMOMBITHBIX TTHI] MBIIBIK U PTYTh,
KaK HanOoJiee OMacHbIE M TOKCHYHBIE XUMHYECKHE
2JIEMEHTHI, He oOHapykeHbl. Comep:kaHHEe MapraH-
11a, 0JI0Ba, MEJIN U CBUHIA, a TAK)KE MATOTOKCHIHBIX
CTPOHIIHSI M XpOMa JIOCTOBEPHO OTIUYATIOCH IO CPaB-
HEHUIO ¢ KOHTposneM. [Ipu 3ToM KOHIEHTpanus yka-
3aHHBIX AJIEMEHTOB OblJIa JOCTOBEPHO HMXKE, 32 HC-
KITFOYEHHNEM CTPOHIIUS. YCTaHOBJIEHHOE OTCYTCTBHE
copOIMY MOHOB CTPOHIIHS TPHPOTHBIM MOHTMOPHII-
JIOHWUT COZepKaIuM COPOEHTOM COBITaJaeT C paHee
MIPOBEICHHBIM HAMH HCCIIeOBaHUEM [9].

Hepaanoaktusueiii cTponmuit (*Sr) mamortok-
CHYHEH M Ooyiee TOTO, IMMUPOKO HCIIONB3YeTCS IS
JICYEHUSI 0CTEOINopo3a. SIBISISICh aHAIOTOM KaJIbITHs,
CTPOHIIUN C OOJIBIION CKOPOCTHIO HAKAILTMBACTCS B
OopraHu3Me JeTel 10 4-JETHEero Bo3pacTa, 0COOCHHO
KOTZIa WJET akTHBHOE (popMHpOBaHME KOCTHOW TKa-
HU. PyKOBOICTBYSICH pe3yibTaTaMH MPOBEACHHBIX
AKCIIEPUMEHTOB, CIEAyeT yKa3aTh Ha d(dexkTuBHOE
YCBOEHHE U3 KOMOHWKOpMa MPUPOTHOTO CTAOMIHFHOTO

nzoromna crpoHmus (33Sr) opranm3MoM Kyp-HeCyIIek
OIIBITHOM TPYIIIIBL, YTO CIIOCOOCTBOBAJIO JIOCTOBEPHO-
My YBEJIMUCHHUIO €T0 KOHIIEHTPAINH B STATIAX.

Ha ocranbHble XUMHUYECKUE 3IEMEHTBI MOHTMO-
PUJUIOHHUT COJIep Kaliasi IJIMHA HE OKa3bIBajia CBSI3bI-
BAIOIIETO JCHUCTBHS M HE CIOCOOCTBOBasIa BBIBEIIE-
HHIO W3 MPOCBETa KHUIIEYHUKA Kyp. B TO e Bpems
B SII[AX ONBITHBIX Kyp YCTaHOBJIEHA TEHICHIMSA K
YMEHBIICHHUIO COMCPIKaHUs OEpUILIHS, BaHAIHS, KO-
Oasibra, HUKEISl U BACMYTA.

Jlada ¢ KOpPMOM MOHTMOPHJUIOHHT COIEPIKAIIETO
copOeHTa NTUIIAM OMBITHON TPYyINIbI HE TPUBEIa K
JIOCTOBEPHOMY CHM)KCHHIO KapOTHHOHIOB B  siIIax
Kyp-HECYIIIEK.

BbIBO/Ibl

Brxrouenne B pammoH Kyp-Hecymek 3% mpu-
POIHOTO MOHTMOPWJUTOHHT COJIEPIKaIIero copOeHTa
YBEIMYMBAET Maccy sina Ha 3.5%, MmoHmKaeT «Mpa-
MOPHOCTBY» CKOpyTsl Ha 4.9 % W yMeHbIIaeT KOJIH-
YECTBO CBETIIOOKpaIIeHHbIX sull Ha 48.3% 1o cpas-
HEHHIO C KOHTPOJIEM.

CocTaB XUMUYECKUX IEMEHTOB MeJlaHKa KypH-
HOTO siiilla B 3HAYUTEJILHOU Mepe OTpakaeT ypOBEHb
MHHEpaThbHOU 00CCIIEICHHOCTH KoMOMKopMa. BBoms
B PaIlOH Kyp-HECyIIeK MOHTMOPHUIOHUT COAEpIKa-
IIyI0 TIIMHY, MO)KHO TIONTy4aTh AHUETUYECKOE JKOJIO-
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TMYECKHU YKMCTOE MHUILEBOE S0 C KOHLUEHTpAlKe B
npeaenax J0MyCTUMON HOPMbI MaKpo- U MUKpPOdJie-
MEHTOB.

Paboma svinonnena 3a cuem cpedcme epanma PODOU Ne 14-
43-08021/15 om 08.06.2015 «Hccredosanue npoyeccos ¢hazo- u
CmMpyKmypooopazoeaniis, npomexaowux npu CoBMecmHom nu-
POTU3E PACMUMENLHBIX OMX0008 ACPONPOMBIUTCHHO20 KOMNLEK-
ca Beneopoockoii obnacmu ¢ MeCmublMU MOHMMOPULIOHUM. CO-
oeparcauuMu IUHAMY U U3YUeHUe GIUAHUS PUIUKO-XUMULECKUX
napamempos npoyecca cunmesa dPHexmusHbIX KOMHOZUYUOH-
HbIX COPOEHMO8 HA NO2TOUeHIUe MAICETbIX MEMALI08, NAMO2eH-
HbIX U YCI0BHO-NAMO2EHHbIX 6aKmepuil u3 0OHbIX PACMBOPOs U
OUUCIMKY NAO000POOHBIX nou6 om necmuyudosy, 2015 - 2016 ze.
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