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TOHpraKTaFLI XUMHUAJIBIK 3.]'IeMeHTTep)_IiH aJIMa aralibIHBbIH ecyiHe acepi

K.A.fIcayn arbinmarsl XanblKapaiblK Ka3ak-TYPiK YHHUBEPCHUTETiHIH BoTaHHMKanblK OGarbIHBIH ajMa arallbl
OCIpUIreH TONBIPAFBIHBIH arpOXUMUSICHl 3epTTeii. AJIMa aralibl OCIpiIreH TOMBIPaKKa arpOXUMHSIBIK
TaJIay KYPri3uIil, XUMUSIIBIK JIEMEHTTEP/IIH MacCaNbIK YJIeCi aHBIKTAIIBI. TOMBIPAKTHIH KYpaMbIHIarbl40—
60 cM TepeHIIKTeTI XUMUSUIBIK JJIEMEHTTEpIIiH Maccaiblk yieci, %: O — 48,98; Na —0,83; Mg — 2,24;
Al—5,85; Si—19,52; P — 0,07; K — 1,73; Ca — 15,49; Ti — 0,40; Fe — 4,89. Makanana TOObIPaKThIH
XUMUSUTBIK KYPaMBIH aHBIKTAY apKbUIbl OHBIH Camachl MEH XUMUSUIBIK KOPCETKIIITEPiH PETTEy TICWIIEpPiH
JKETUIAIPY KapacThIPbUIFaH.

Kinm ce30ep: Tonbipax, a3or, CiHipy kabinerti, pH, Oeiitapari, 31eKTPOH.

Tomblpak — y3aK YakbIT JXYPri3iireH Kyp/esi oHe KelIeH i MpolecTep HOTWKECiHIe nalija Oonran
XoHe e3repymni Oip KyObutbic. Con ceGenTi XUMUSIIBIK KYpaMbl KoHE KeHOip KaOaTTapbIHBIH XUMUSIIBIK
KACHETTEpiH YHpEHy TEOPHSUIBIK >KOHE TOKIPHOENIK >KargaimapAsl JOypbic HISHTyre >kopaeM Oepemi.
TonbIpakTa KYpill >KaTaTblH KYpIeNi OHOJNOTHSIIBIK, (PH3HKA-XUMUSUIBIK JKOHE XUMHSUIBIK TIPOIECTEPIiH
ajamM3aT KOFAMBIHBIH 9P TYPJIi TIpPLILTIK cajiajapbl YIIiH MOHI 30p. TaOWru TONbIpaK KyHapJIbIFbl OJIap.IbIH
KaJbIITaCybl TOMBIpaK Ty3yln (akrtop ocepiHeH OoJagpl” kdHE TaOWFM OCIMIKTED OCiMIiIiriMeH
OaranmaHabl. OHAEICTIH JKePiH KYHAPIIBIFBI aybl1 HIapyallbUILIK 6HIMAEPIHIH TYCIM KOJIeMiMEH oJIILeHe .

Onebu MaTiMeTTepAeH Oelrii OoaFaHaai, eCIMIIKTEpAiH HEFI3r1 3JIEMEHTI PETIHAC TOIbIPAKTaH a30T,
docthop, kanmii, Kanplmi, KYKipTTi citipeni [1, 2]. CiHipy KaOuIeTi — op TOIMBIPaKTa 9p TYpJi O0Jaabl, o
kebiHece eTe ycak OesmiekrepiiH ken OonybiHa OaiaHbICThl Keneni. CiHIpUIreH KaTHOHAAP TOIBIPAaK
KacHeTTepiHe Tikenei ocep eremi. Kanpumii kKaTHOHBI Kapa TOIBIpAaKTap/aa Cy, aya jKOHE KOPEK PEXHMiH
KaJIBIITACTBIPAbI, TOMBIPAK, KYPBUTBIMBIH, OeHTapalt opTa jkacayFa KOMEKTeCe/Ii.

XUMHASUTBIK, TajlayFa Kapacak, TOIBIPAKTaFbl. XUMUSUIBIK DJIEMEHTTEP KypaMbl Kol jKoHe o Oipa3
JKBUFA JKeTell. AJaiia eciMAiKTep YIIiH 3JIEMEHTTEp/IIH MOJIIepi eMec TOMBIPAKTaFbl oCIMIIK CiHIpyre
BIHFAIBI popMaiapbl MaHbI3AbI [3].

TombIpakTa a30T keTicrece, OCIMIIKTIH ocyi Oerenei, )KaIrbIpaFbIHBIH JKaChUT 00SybI ©3repeli, Typii
OMOXMMMSUIBIK TIpOLeCTep OTyl Oy3bUIATHIHIBIKTAH, €TiH OHiMi endyip KemMuni. OCiMIIKKe a30T 3aTTapbl
JKETICIICUTIHIH, OJIApJIbIH JKAIlbIPAFbIHBIH TYCI CapFraloblHaH al-aHbIK Oinyre Ooyazwl. TombIpakka a3oT €Ki
JKOJIMEH KeJeli: YJIKCH KbIChIM, api Katanuzatop (Haii3arail) KaThICybl apKbUibl ammuak NHj; Tys3imim,
KaybIH-LIAIIBIHMEH TYCE/1 )KOHE a30T CiHipyIi OakTepusIapablH KaTbICYbIMEH HIOFbIpIaHasl [4].

Anma aramrTapblHa CiHIMAL TYpIETi XUMISUIBIK AJIEMEHTTep KypaMbl OJIApABIH JKaJIlbl KypaMbIHA
KaparaHJa eTe a3. JKemic araliTapbhlHbIH KAJBINIThI ©CYl YIIIH KeHOip KOPEKTIK 3JIEMEHTTEPAl CiHIMII
(dhopMaga TOmBIpaKKa TBIHAUTKBIII peTiHAEe KOocy Kepek. OHBIH Tarbel Oip cebebi, bUI CailblH XKUHAJFaH
OHIMMeH Oipre’ XMMUSUIBIK SJIEMEHTTEPAE TONBIPAKTaH AJBIHBIN, a3asjabl. SIFHU ajqMa aralllbIHBIH KaJbIITHI
ecyiHe KepeK. JJISMECHTTEp Meiepi azasizpl. JKemic aramrap/piH eHiMiHe acep eTei [S].

CoH/IBIKTAH. arpoXUMHUsl epeKeciHe ColKec THIHANUTKBIII KOJNJJaHy JKEMIC aFaliTapblHBIH TYCIMIH JKOHE
Kep KyHapIbIFbIH KOTEPETIH MaHBI3Ibl TOCLI OOJIBIN CaHaa Ibl.

OchiraH Opail YCHIHBUIBII OTBIPFAH FHUIBIMHU JKYMBICTBIH HET13Ti MaKCaThl — TOMBIPAKTHIH XUMHUSIIBIK
KypaMbIH aHBIKTAy apKbUIbl TOMBIPAK J>KOHE THIHAWTKBIIITAPIBIH ©3apa OpPEKEeTTeCy MpPOILECTEpiHIe OTe
MaHBI3IbI POJI ATKAPATBHIH TOMBIPAKTHIH HETI3T1 KaCHETTePiH KaH-KAKTHI 3ePTTEY.

Toorcipubenix 66im

K. A fcayu ateianarel XKTY-HiH boTanukasbik OaFbIHBIH TOMBIPAFbIHBIH arPOXUMHSICHIH 3€PTTEY YUIiH
OOTaHUKAIBIK OaKTaFbl ajiMa arallbl OCIPUIreH TOIbIpaKTaH op TYpJil TEPSHIIKTErl ChlHAMa aibll,
TOTBIPAKTHIH XUMUSJIBIK KYPaMBIH PACTPJi  3JEKTPOHJbI MHUKPOCKOI, BHEPrOJUCIIEPCTI aHAIM3aTop
KOMETIMEH aHBIKTAJIbIK. PacTpii 3JeKTpOH/IbI MUKPOCKOIITHIH ChI30a-HYCKACHI 1-CypeTTe KeNnTipiireH.
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1 — karon;

— 5 2 — BenenbTa IWIMHADI;,
S e 3 — aHon;
. - 4, 10 — nnadparmanap;

} 6 5, 6, 7 — 3NEKTPOMArHUTTI JIMH3AJAp;
— 8 — 00BEeKTHUB;
s 7 9 — cTurmMarop;
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12 — criHaMa;
13 — nmerexTop;
11 14 — TOK KYIIEUTKIII;
14 15 15 — >IeKTPOHABI COYIENi TYTIKIIIE;
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17 — BakyyMbl KaMepa
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1-cypet. PacTpii 35eKTpOHIBI MUKPOCKONITHIH IPHUHIMITHANAB! ChI30a-HYCKACHI

Onextponabl TyTiK karoarad (1), Benenbra mununapines (2) xone anoarad (3) typansl. Karon
petinae BonbdpaMbl V-Topi3fii, cypeTTe KepceTireHieH, OyphIlliTa HiJireH ChIM KOoJJaHbuIaabl. Katoarsl
KBI3IBIPFAH Ke3[Ie TOKTHI TIiKeNeH >KIOepreHHEH 3JNCKTPOHAAP TEPMOIMHCCHSCH KYpPedi. DIEKTPOHIAp
KaTOJINICH aHOJIThIH apalibIFbIHA OPHATACTHIPBUIFAH KEPHEY apKbUIbl XKeenaeTinesi, ousl 1-1en 50 kB neiiin
e3repryre Oosaspl. BeHenbTra MUIMHAP] KOFAphl Kepl MOTCHIIMAI, DIEKTPOHIAP/IbIH aFbIMBIH PETTEIl OTBIPY
YIIiH KOJNJAHBUIAAbI. DIIEKTpOoHIap OyJachl TYTIKTEH YHIAJEKTPOMArHuTTi JMHa3anapaaH etedi (5, 6, 7).
DJIEKTPOHAAPIBIH aFbIMBIHBIH (DOKYCHPOBKACHI OCHTI CHMMETPHSICHI Oap MarHUTTI alaH apKbUIbI iICKE acajbl.
On coyleHOMATAH TYPAThIH AJIEKTPOMATrHUT KOMEriMeH maijma 0omajpl. MarHWTTI amaH dJIeKTp TOTBIH
COJICHOM/| OpayblHAaH OTKI3reH Ke3/e Maiaa 0omazpl. [TomocTi YIITHIK apKbUIbl KOHIEHTPIICHII, OTIll )KaTKaH
3JICKTPOHIAp aFbIMbIHA dcep eTefi. JIMH3aHbIH (OKYCThI apaKaIIbIKTHIFBI COICHOUT OPAMBIHIAFbI TOK KYIIiH
e3repTe OTBIPBIN, OIpKAJBIITEl KHUMBUIMEH perteyre Oomanel. JKyiene osnekTpoHnmap OyaachIHBIH
HIambplpaMaybliH IEKTeYI eKi anadparma (4, 10) Gap.

Homuoicenepoi manoay

Tomblpak KyHapblHa OJapIblH XUMMAJIBIK Kypambl Ja Kell ocep erexi. Mblcalibl, KypFak, IIeJii
ay/aH/ap TONbIPAFbIHAA MOJIIIEPACH apThIK CyFa epUTIH TY3ap KOCBIHIBICH ki ke3zneceni. Onapabl cyMeH
IIaWbIN, apThIK TY37apAbl Oyl TOIBIpaKTaH KETipMEWiHIIe, OJ KEeplIepJeH KaKChl OHIM aIbIHOAMbI.
CoHbIMEH KaTap. KeHOip TomblpakTapAblH CiHIpY KOMIUIEKCTEpI HATPHHl KAaTHOHBIHA KAaHBIKKAH (COPTaH)
TOMBIPAK OPTACBIHBIH PEAKLHMACHI CUITLII, ONapablH (U3UKAJIBIK KAaCHETTEepl oTe Halap, bUIFajbl KOK Ke3Jle
KaTblIIl, aJ1 bUIFall OosraH1a 0aT0aKKa aifHaJIbIT KyHapChi3 00JIaIbl.

Kekrem aitbiana anpiaran tombipakTelH 900 °C TemriepaTypaga pacTpii 3JIEKTPOHIBI MHKPOCKOII,
SHEProAMCIEPCTI aHAIM3aTOp KOMEriMEH aHBIKTaJFaH XUMHUSUIBIK 3JEMEHTTIH MaccailblK yieci 1-kecre,
2-CyperTTe KOpCEeTiIreH.

l-xecrte
K.A.Slcayu aTtbinaarpl XKTY-HiH 60TaHUKAJIBIK 0aFbIHBIH
ajJiMa araiibl ecipijireH TonbIpaFbIHbIH XUMHSIBIK Kypambl (40—60 cM TepeHaikTe)
OneMeHT O Na Mg Al Si P K Ca Ti Fe
MaccanbIk yiec 48,98 0,83 2,24 5,85 19,52 0,07 1,73 15,49 0,40 4,89
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2-cypet. K.A.fIcaym ateinnarsl XKTVY-HiH boTaHuKambIK OaFbIHBIH
aJMa aFarrbl ecipiireH TOMBIParbIHBIH POM, sHeproaucnepeTi aHAIM3aTop KOMeTiMeH aHbIKTalFaH
Maccalnslk yieci (40-60 cM TepenaikTe)

Korapeinars! 1-kecTeqeH kepiHin TypraHaai, TonelpakTa ¢pochop menmepi kokrem aiibinaa — 0,07 %,
an xy3 aieiga — 0,06 %. ®ochop MenmepiHiH azaro ce6edi Ky3/e )KHHAIFaH ajIMa arallbIHBIH OHIMIMEH
0ipre XUMUSUIBIK 3JIEMEHTTED, SIFHH aJIMAHBIH OCYIHE 9Cep €TETiH SIEMEHTTEP; MOJIIIepi J1e a3asi/ibl.

Docdop — GapibIK Tipi OpraHU3MHIH KypaMblHa KipeTiH MaHpi3ab! seMenT. @ocdop dpepmentrepaiy,
BUTaMHMHAEPAIH KypambiHna Oonaapl. Docopchiz XJIopopuiul TY3IMeH i, oHAa JKEMIiC aFall >Karblparbl
KOMIPKBIIIKBUT Ta3blH CiHIpe anMaiabl. Ocimzaikte docdop KeTicrmece, KalblpakTa Kapa KOIIKBLI Kachll,
Kapa JaK maiga OoJbIN, >KeMic aFalliblHBIH TYJAeHyl MeH micyl Oasynaiinel. ©@ocdop THIHAWTKBIIIBIH
TOTBIPAKKa €HT13y apKbUIbI aJIbIHATBIH JKEMICTIH camachl JKaKcaphblll, OHiMi apTabl.

AnmanapzblH XUMUSUTBIK KYpPaMbl TYPAaKThl €MeC, Ol KOHTereH (hakTopiapra TIyesi: KeMiC COpThIHA,
MICIM-XKETLTy J9pekKeciHe, ocipy JKaFJaiibiHa, caKkTay Y3aKThIFbIHA TOyelIi. AlManap/plH HeTi3ri KypaMibl
Oemniri kKaut 6omnbin TadbUIagbl. O KeMicTiH opTa.ecenned 9 % Kypaiasl. OpraHuKanblK KeIIIKbUIIAp (aiMa
MeH JUMOH KbIKbUaapsl) 0,7 % kypaiiabl, AnmMa jKeMiciHiH ecyiHe eHIM Oepy YIIIH KaXeTTi KOPEKTiK
SNMEMEHTEpIiH MaHbI3bl epekme. DOTOCHMHTE3 KE3iHAE anMa arallbIHBIH JKalbIparbl apKbUIBl JKOHE
TOTBIPAKTAH AJIATBIH XUMUSUIIBIK 3JIEMEHTICPAIH OCICeH IiIirine OaillaHbICThI ©HIMHIH MOJAIObIHA YKaFail
skacaiapl. JKypri3uireH 3epTreyiepAiH HOTIKECIHE KapaFaH/a, TOMBIPAKTaFbl HEri3ri MUHEPaIABIK KOPEKTIiK
3aTrTap, a30T JKETKUMKCI3 0ojica, OCIMIIKTIH ocyl Oereiieii, jKamblparbIHBIH >KachUl OOJIybl ©3repei,
OMOXMMISUIBIK TIPOLIECTED JKUBIHTBIFBI Oy3bUIaZbl. AllMa aFallbIHBIH ©HiMiI KypT Kemuni. Pocdop
JKETKITTIIKCI3 OOIbIN, ajaMma aFallibIHBIH a30T KOperi ImamajaH ThiC Kem 0oJica, OHAa OJ, KEepiCiHIe, aaMma
aralbiHa Kepi acep eTejll, ajiMa KeMICiHIH IiCyl Keleyiaenai sxoHe 0ip Me3rijiae mcnenm.

JKemicTiH TaMbIpiIapbl OHBIH KYPFaK 3aTTapbIHbIH 0ipa3 MeJIIepiH aiajsl, ajd OHbIH MeJIIepi TifTi 6ip
TOTBIPAKTHIH ©31HAE 1€, TYPHl *Karaaiiapra OalnaHbBICTBl ©3repil OThIPaabl. OCIMIIK TaMBIpJIAphl KOPEKTIK
3aTTap KETKUTIKTI OOJFaH jKarnaiina MoJ Ty3ilel, )KoHe KOPEKTIK 3aTTap TaMblp TaJlIIbIKTapbIHa HEFYPIBIM
JKaKbIH OpHAJIacca, COFYp/IbIM OJIapbl CIHIpY Kyleiie Tyceml.

Tamplp ©CIMAIKTIH ep OeTiHAeri MyllesepiHe, OnapAbl Cy >KOHE MHUHEpAIIBIK 3JIEMEHTTEPMEH
KaMTaMacChl3 €Ty apKbUIbI ocep eTyYMEeH KaTap, 3aT alMacyAblH apHailbl peakuusIChIHAH TY3LIeTiH
¢uTorapMoHIAp apKpUIBI Ja ocep eTedl. OpOip OCIMIIKTIH TaMblp >KYHECIHIH KYPBUIBICHI, TOTBIPAKTa
Tapaiysl Oipyeit emec.

Ky3 aiipiaga anpiaran  TombipakTeiH 900 °C  Temmeparypasa pacTpili 3JEKTPOHABI MHKPOCKOII,
SHEPTOJUCIIEPCTI aHAIM3aTOp KOMETIMEH aHBIKTaJFaH XMMUSJIBIK AJIEMEHTTIH MaccallblK yieci 2-Kecreae,
3-cypeTTe KepCeTiareH.

Kewmiprteri, cyreri, a30T, pochop — opraHoreHik anemeHTTep. OapablH TONbIPaKKa TUTi3ep Maiaackl
ker. Kemipreri ryMycCTbIH, OpraHUKaJIbIK KaJIABIKTapIblH KypaMbIHIA, CYTEri ra3gapiblH, ©CIMIIK IeH
JKaHyapJapblH JACHEJICPIHACTI OpraHuKajiblK 3arTapia Oojaabl. TombIpak apKbUibl Onocdepamarsl OTTETI,
KeMipTeri, a30T, Maruui, gocdop, Kanui, KyKipT T.0. MaHBI3bI JIEMEHTTEP aifHaNBIMBI Kypeai. TonbpakTa
IIOMUHHIA MeJIIIepi KoKTeM aibiHaa 5,85 %, an ky3 aieinaa 5,71 %. Temip op Typii OKCHUATI, THAPOKCUATI
JKOHE Iajia KYKIPTTI KOCBIHIBUIAPABIH KypaMblHAa Kipedi. Byl 3JeMeHT OHONOIrMsJIbIK JKarbIHAH
eciMaikrepaeri xjaopoduibaiH Ty3llyiHe KaTbicaabl. Erep eciMmaikrepre Temip »KeTicrece, OJIapAblH
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JKambIpaKTapbl CapFaiblIl, XJI0PO3 IETCH aypyFa MIaaabFaabl. TOMbIpaKTarbl TEMip 3JIEMEHTIHIH MOJIIIepi ap
Typmi. Meicanbl, kymnak Ttombipakrapaa 0,5-1,0 %, an deppanurti tombipakrapaa 20-50 %. 3eprrey
HOTIDKECI allblHFaH MoINliMeTTepie TeMip Meuuepi kekteM aibiHma 4,89 %, an ky3 abiiama 4,56 %
azaifraHbIH KepyTe 00JIaIbI.

2-xecTe
K.A.Slcayu aTbingarbl XKTY-nin Borannkaiabik 6aFbIHbIH
aJIMa aFallbl 6CipijireH TONbIPAFbIHBIH XUMHUSIBIK Kypambl (40—-60 cm TepenaikTe)
OneMeHT O Na Mg Al Si P K Ca Ti Fe
MaccaJsIk yiec 49,45 0,92 2,31 5,71 20,25 0,06 1,69 14,67 0,39 4,56

T SmepoRm G [ Tonsx mm=n: B26% @ Fopoop: 0.000 k3B

3-cyper. K. A SIcaym ateranarsl XKT Y-HiH boTaHUKaTBIK OaFBIHBIH
aJyMa araIbl ecipiireH TonbIparbiHBIH POM, sHEprogucepeTi aHaIn3aTop KOMETIMEH aHBIKTAIFaH
MaccalbIk yieci (40—60 cM TepeHmiKTe)

TombIpakThIH TY3JaHybl Ke3iHIE OJapAblH KYpaMbIHIA CyJa CpUTIH KEIICHI[I HATPWUH KOHE MAarHUMi
WOHJIAPBIHBIH JKUHAKTANYBI JKypeai. JKypri3iireH 3eprreyiiep OOHBbIHINA, KOKTEM aiiblHIa allblHFaH ChIHA-
maga Ca — 15,49 %, Si — 19,52 %, Na— 0,83 %, Ti — 0,40 %, ax kxy3 aiieinga Ca — 14,67 %, Si —
20,25 %, Na— 0,92 %, Ti— 0,39 %.

®docdop THIHAUTKBILIBI €TiC KE31HAE TYKbIMMEH Oipre Oepiymi. AnMa aramiblHIa KaHT, Kpaxmall, Mai
XoHe 0acKa KOCBUIBICTAP IBIH TY31MyiH KaMTamachkl3 eTefi [6].

FoutbiMu 3epTTeynep GOHBIHIIA ©CIMIIKTIH AaMybl YIIIH MbIHaJai KOpPEK opTachkl 0Ody Kepek, ojap:
a3oT, Qocdop, Kamuif, KaIbI[Ui, MarHWi, TeMip, KYKIpT, KeMmipreri, oTTeri, cyreri. TombIpakra OTTEri
Merepi kekteM aibiHga 48,98 %, an xy3 aiibiHga 49,45 %. Xewmicrep yuIiH a30TTBIH HeETi3ri Ke3i —
TOIBIPAKTHIH OpPraHMKaIbIK = 0eJiri. A30TThIH Kell 0eJjiri TONBIPaKThIH Kapalmipirinae Oomamel. bBipak
KapalripikTeri a30TThIH K601 Kypeni KockutbicTap TypiHze 60onaapl. COHIBIKTaH OHBI allMa aFaliTaphbl CiHipe
anMaiiael. CiHIpUIYyl YIH Kyp/ei a30T Typ/li MEKPOOHOJIOTUSIIBIK ITPOIIECTEPIe KAThICA I

Tomnbipakra (ochopaslH e3repicke YINbIpaybl €Ki ceOenTeH 0ojaabl: OpraHUKaiblK (HOCcHOpabIH
MUHEPAJ KOCBUIBICKA alfHAITYBI %oHE (oc(Oop KBIIKBLUIBI TY3apbIHBIH epIMEHTIH KOCBUIBICTAH €pITill KyHTre
Kemyi,

KpeMHuuii — TonbIpakTa €H Kol TaparaH 3jeMeHT. KpeMHMI KOCBIHABLIAPBIHBIH Herisrici kBapir (Si0,),
OJ1 CHJIMKaTTap KypambiHaa OacbiM. XKakcel eHIM ally YIIiH TOIBIpaKKa kebiHece a3oT, ¢pochop koHe Kanui,
Kelae  Kampluid, MarHuid okeTicrieiini. TonbIpakTeIH KYHAapiabIFBIH JKaKcapTy YIIIH MHAHEpaJIbI
THIHAUTKBIIITADP KOJIaHBIIA b

Ky3 ’koHe KOKTeM ailbIHa albIHFaH ChIHaMa TombipakThie 900°C Temreparypana pacTpiii SMeKTPOH/IbI
MHUKPOCKOII, SHEPTOANCIEPCTi aHATN3aTOp KOMETriMeH aHbIKTaiaFaH (GocopaslH MaccalblK yieci 3-kecTtene
KOpPCETUITeH.

OpraHuKaibIK 3aTTap bIABIpaFaHIa HeMece THIHBIC ally OapbIChIH/A Maiia OONFaH KeMipKBIIIKBLUT Ta36l,
cy Oap kepie, KeMip KbIIIKbUIbIHA aifHananbl. Dochop ciHiMciz Typinae kesmeceni. CiHimumi O0ony yuriH
OipHeIIe arpoTeXHHUKAIBIK mapanap KaxeT. COHbIMEH KaTap bIIABIPATHIN CiHIMII Gochopra aiHAIIBIPATHIH
MHUKpoar3aiapzaa 6ap. @ochop anma aralibl I1oHIHIE, )KEMICIHE, TYKBIMbIH/A KUHAIA B
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3-kecTe

AJMa aFalibl 6CipilIreH TONBIPAKTHIH 3P TYPJi TepeHaikTeri ¢ocopabIH MaccabIK yiieci

Kepcetkimrep
AJBIHFaH TePEeHIIK, CM H KexTeM alibiHaa anbiHFaH H Kys3 aiipiHza anbiaran
P ¢dochop Menmepi P hocdop Memmepi
15-20 7,337 0,05 8,491 0,10
2040 8,258 0,10 8,601 0,07
40-60 7,981 0,07 8,484 0,06

Onerre (Hochop THIHANTKBIIIBIH €HTi3y ©HIM IIBIFBIMABUIBIFBIH KOII apTThIpMaiIbl, anaiia:oJapabiy
cakTayFa Te3IMIUIIrH kakcaptansl. JKemicrepae ¢ocdop ete a3 Gornca, onapblH THIHBIC ATy KapKbIHIbI-
JIBIFBI APTHIIL, OJ1 IIPITilT KeJe .

Kopeita aiitkanna, K.A.flcayn aTeiHDarbl yHUBEpPCHUTETTIH boTaHWKanblK OarbIHBIH ajiMa aFallibl
OCIpUIreH TOMBIPAKThIH XUMHUSUIBIK KypamblH 3eprrerenzne ¢ocpop oxcumi (P,Os) 0,15 %, HutparTap
moemmepi 1-107, cynbdarrap Memmepi 4-10~ exeHi aHBIKTAIIBI.

XUMMSITBIK, KypaM, acep eTylli OGactamaiapAblH MeJIepi MEH camachl oCciMIIK TYpiHe [, COHAani-aK
OHBIH ©CKEH OpTachlHA, >KMHAY YyaKbITbIHA, KENTIpy o[iCiHe, cakTay jkarnaiiyapelHa Toyenai. OckeH
OpTAChIHJAFBI JKaFJaiap eCiMAIKTEP iH KYHIBUIBIFBIH KYPT ©3repTe/li.

TomblpakTarbl BUIFAI KOPbl KOKTEM alllapblHIa >KOFaphl, aln Ky3re Kapad KypT Temenpeii. OHbIH
e3repyi Heri3iHeH TONBIPAKTHIH JKOFaphl Ka0aTTapblHAA )KYPETIHIITT aHBIKTAILIbI.

Ocimuikrepae ¢GOTOCHHTE3 apKbUIbl Maiiia OojFaH KocHalapblH XEeMiCTep MEH TYHHEKTepiHJe
KHUHaybIHa cebenkep Oomazpl. Con apKbUIbl OJIapAbIH KYpaMbIHAAFBl KYPFaK 3aTTap, KaHT, JopyMeHaep T.0.
KocranapabliH Menuiepi eceni. JKemicTepaiH iLIiHAE KOFapbl<TapamJajiraH KeMipcylaplblH (LeUI0JI03a,
TeMUIIEIUTION03a) CHHTE31H KeAeIaeTe 1.
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M.O.AnteiHOEKOBA, 3.Y . Tojemona

Biausinue XUMHMY€ECKHX 3JIEMEHTOB MOYBbI
Ha NPOAYKTUBHOCTD IVIOAOHOIICHUS s10J10HHU

B cratbe uccienoBana arpoxXuMus MOYBHI SI0JI0HB, BEIpalleHHBIX B borannueckoM cagy MexmyHapoJHOTO
Ka3aXxCKO-Typeukoro yHuBepcurera uM. X.A.flcayn. IlpoBemeH arpoXumuyeckuil aHaiM3 MOYBBL U
oIpeesieHa MaccoBas IO XUMH4YecKuX siaeMeHToB. Ha rimy6une 40-60 cM maccoBast 0 XUMHYECKUX
JJIEMEHTOB B COCTaBe MOYBHI cocTaBuia, %: O — 48,98; Na — 0,83; Mg — 2,24; Al — 5,85; Si — 19,52;
P—0,07; K— 1,73; Ca— 15,49; Ti — 0,40; Fe — 4,89. Ilpu onpezneneHny XMMUYECKOTO COCTaBa MOYBBI
paccMOTpeH CIoco0 COBEPIICHCTBOBAHUS METOMOB YIIOPSIOYMBAHUS (PETYJIHPOBAHUS) XHMHUYECKUX
1oKasarenen.
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TonblpakTafbl XUMUSAMNbIK 3NeMEHTTEPAIH ...

M.O.Altynbekova, Z.U.Toleshova

Influence of the soil chemical elements on productivity of apple tree fruiting

In the Botanical Garden of K.A.Yassawi Kazakh-Turkish university in the article were tested agricultural
chemistry of the soil of the planted apple tree. By the results of agrochemical research of the soilplanted apple
trees in the Botanical Garden of K.A.Yasawi IKTU were determined the mass traction of the chemical
elements. In the depth of 40—-60 sm the mass traction of the soil consists of (%): O — 48,98; Na — 0,83;
Mg — 2,24; Al — 5,85; Si — 19,52; P — 0,07; K — 1,73; Ca — 15,49; Ti — 0,40; Fe — 4,89. When de-
termining the chemical composition of soil were stated the ways of improving of regulating methods of
chemical indicaters.
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