OT3bIB
opuIHANBEHOTO ONMOHEHTAa Ha JHccepTanuio CuOnpkuHOH Ab(upLl PaBribeBHbl
«BHOreoXuMHYecKasi OLlEHKA COEPKAHUN TSHKeJbIX MeTA/VIOB B COCHOBLIX Gopax
Cemunajaruackoro IlpunpTeimbsa», NpeACTaBJICHHYI0O HA COHCKAHHE Y4YeHOH cTe-

NeHH A0KTOpa GHOJIOrHYeCKHX HaYK no cnenuajabHocTH 03.02.08 - 3kos0rus

Jlucceprandsi COCTOMT M3 BBEIEHHUS, YEThIPEX IJIaB, BBIBOJOB M IIPUIIOXKEHHH.
H3noxena Ha 247 cTpaHHIaX MMe4YaTHOTO TeKcTa BkIrodaeT 40 Tabnui, 27 pUCyHKOB, 23
npunoxenus. CHuCcOK NHTepaTypsl BKmo4YaeT 323 HaMMeHOBaHMS, B ToMm uucie 20
UHOCTPAaHHBIX.

AKTyaIbHOCTL M30paHHOH TeMbl AHCCEePTANHOHHOM paGorhl. [TockoiibKy MHO-
e TOKENIbE MeTaulbl 00JIaaroT TOKCUYHOCTBIO, TO UCCIEAOBAHHSA HX COACpKaHHUS U
MUTPAlUK B OKPY’XAIOIIell cpelie POAODKAIOT OCTaBAThCA BAKHOM TeMOH GUOTeOXHMHU-
yeckux Hccienopanuii. IIpu 3ToM GHOreoXHMMHUECKHe HCCIIEJOBAaHHMS HMEIOT 0OJbIloe
3HAYEeHHUe IS Pa3BUTHS OMOJIOTMYECKUX HAyK, AJIsl KOHTPOJS IOCJIEACTBHH 3arps3HeHUs
NPUPOIHON cpefbl. BMecTe ¢ TeM siBIeHHE CHENU(DUIHOCTH HAKOIUIEHUS PACTEHUSIMHU Tsi-
XKeJBIX METAIOB, K HACTOSAIIEMY BPEMEHH M3y4eHO HOCTaTo4HO Xopomo. [lokaszaHo, uro,
noTpeOIsisl METAJUIBI U3 OKPY>KaloIllel Cpe/ibl, pACTUTENbHBIE OPTaHU3MBI Y4aCTBYIOT B MX
MUIPal¥i U TEM CaMbIM OCYIIECTBISIOT CBOIO T€OXHMHUUECKYI0 QyHKIMIO. B ToO ke Bpe-
Msi, B COBPEMEHHBIX YCJIOBUAX (PUIOreHEeTHUECKH 3aKPEIUIEHHbIN JJIsl KaXIO0ro BUaa Jua-
[a30H MOTJIOIIEHUS XMMHYECKHX JJIEMEHTOB aKTHUBHO MEHSETCS IIOJ BO3JEHCTBUEM aH-
TpororeHHoro ¢akropa. B 3Tol CBS3H BO3pacTaeT aKTyalbHOCTBH JIOKAJIBHBIX 3KOJIOr0-
OMOreOXMMHYECKHUX MCCIIeIOBaHUM, HaIpUMep, B JIECHBIX SKOCUCTEMAX, UCIBIThIBAIOIINX
B TO} MJIM UHOM CTENEHM aHTPOIOTeHHbIH cTpecc. Bo3HnKaeT HE06XOIUMOCTh OCYIIECTB-
JIEHUs MOHUTOPHHTOBBIX HCCIIeIOBAHUH, II03BOJISIIOIIUX OLICHUTh COCTOSIHUE JICCHBIX 5KO-
CHCTEM, BBISBHTH JHHAMHMKY M3MEHEHHS] UX OCHOBHBIX XapaKT€pUCTHK. B c¢BA3M ¢ oTUM
BBIOOp TEMBI MUCCEpPTAlUH, 0e3yCIOBHO, akTyasleH. AKTYalbHOCTh €r0 3aKI04aeTcst B
TOM, YTO BIIEPBbIE IPUMEHEH CUCTEMHBIH ITOJXOJ K H3Y4EHHIO OMOTr€OXMMHYECKHX 0OCO-
GeHHOCTe MOYBEHHO-PACTUTENBHOTO [TOKPOBa U rPHO0OB COCHOBHIX 60poB CemumnanaryH-

ckxoro Ipumpreines. MccienyemMple aBTOPOM JIEHTOYHBIE COCHOBBIE GOpBI UMEIOT 00JIb-



II0e HayYHO-MPaKTHYeCKoe 3HaueHHe, NMpeACTAaBICHHBIE JIPEBECHOM, KyCTapHUKOBOW U
TPaBSHUCTOH PACTHTENLHOCTBIO, HCIIONB3yeTCs B KauecTBe KOPMOBOM 6a3bl U MCTOYHMKA
JIeKapCTBEHHBIX pacTeHMi B mpezenax Bocrouno-Kazaxcranckoi obaacTH.

O00CHOBAHHOCTH HAYYHBIX NOJIOKEHHH, BLIBOIOB H peKoMeHAauui. Boinecen-
HBIE Ha 3aIlUTy HAay4YHBIE ITOJIOXKEHHUS] HayYHO OOOCHOBAHBI, OHU BBITEKAIOT U3 pe3yJibTa-
TOB MPOBEACHHBIX UCCIIEIOBaHH.

IepBoe 3auMIaeMoe moJjokeHne 060cHOBaHO. B fucceprannonHoi pabore 0600-
IIEHEI JaHHBIE O COIEPIKAHUH TSDKENIBIX METAJUIOB B MOYBOOOPA3yIOIUX MOPoJax Ha Tep-
puropun CemumnanatiHCKOro [IpuUpTHIIbS, CTATUCTAYECKHA 06paboTaHbl U NpOaHallM3H-
pOBaHbI JaHHBIE O COJIEPXKaHUU TSDKEJIBIX METAJIOB B Pa3IMYHBIX BHJAX PACTEHUH U rpu-
0ax, MPOU3PACTAIOIINX B COCHOBBIX 6opax CemunanatuHckoro [IpuupTeimes. 910 N03B0-
JIMJIO BBIAEIUTh OCHOBHBIE OCOOGHHOCTH 3JIEMEHTHOIO COCTaBa GOPOBBIX IECKOB COCHO-
BbIX O0opoB CemumnanaTuHCKOro I IpuupThIbs.

BTopoe monoxeHHe JOKa3aHO pe3yJbTaTaMy IOJEBBIX HCCIEIOBAHUHA U IIONyYeH-
HEIMH JOCTOBEPHBIME JaHHBIMH 10 COJIEP>KaHUIO IIOJBIKHBIX (GOPM TSKENBIX METAIIOB B
GopoBBIX IIeCKaX. B pe3yinbTare MpOBENEHHBIX UCCIECIOBAHUH YCTaHOBJIEHO, YTO BO BCEX
THIIaX IECKOB (PaBHUHHBIX U OYrpHUCTHIX) IpeobiafaeT COAepXKAaHUE CBMHL@A U KaJMMus,
YTO U OIpeaesseT HX TeOXUMUYECKYIO CIIEHUaIN3aLMIO.

TpeTbe TOJOXKEHHE NOKa3aHO OIpPENeNIeHHSIMHU COJEPXKaHMs TKENBIX METallJIOB B
pacTeHHsIX U Ipudax coCHOBBIX O00opoB CemunanatuHCKOro IIpHHPTEHINIBS, BEIIONHEHHbI-
MH ¢ IpUMEHEHHEM METOJI0B aTOMHO-abcopOiuonHo# cnekrpockonuu (AAC) u s71eKkTpo-

TepMHUUecKoil aromm3aru Ha npubopax AAC monens SP9 dupmer PYE UNICAM (1una-
MeHHas aromusanus); AAC mozens Zeeman/3030 HGA-600 ¢upmer PERKIN-ELMER

(37eKTpoTepMHIYECKas ATOMU3ALINS ).

YeTBepTOE MOJIOKEHHE OOOCHOBAHO M OIPENENSIeTCs TeM, YTO aBTOPOM DKCIIEPH-
MEHTAJIFHO JI0Ka3aHO INPSMOE BIMSHWE HAIMYUS U PACCTOSHUS OT MCTOYHHKOB a3pOTEX-
HOTEHHOTO 3arpsi3HeHHs] Ha COJepKaHHe TSKEJIBIX METaJlJIOB B MECKaX, PACTCHUAX U IPU-

0ax.



ABTOPOM KOHKPETHO OIpezielieHa IENb U YETKO ITOCTABJICHBI 3aaud UCCIIeI0OBaHUS.
BrIBOBI ACCepTAlMOHHON paboThl OOOCHOBAHBI M COOTBETCTBYIOT IOCTABJIEHHBIM LIEJIH
U 3aJlayaM.

J{0CTOBEPHOCTh pe3yJIbTATOB HcciedoBaHus. [IomydyeHHBIE pe3ylbTaThl JIOCTO-
BEPHBI, [TOCKOJBKY B HCCIEIOBAHUAX NPHMEHSIMCH aTTECTOBAaHHBIE METOIMKU U C MC-
I0JIb30BaHHEM CEPTH(QUIMPOBAHHBIX U NPOBEPEHHBIX CPEACTB M3MEPEHMS U 000py10Ba-
uus. [lonydeHHble SKCIIepUMEHTAJbHBEIE AaHHBlE ObUIM 00paboTaHbl BapHALMOHHO-
CTaTHCTHYECKHMH METOIAMH C MCIIOJb30BaHHeM nporpaMMbl Microsoft Excel.

HayuHast HOBU3HA JUCCEPTAllMOHHOM pabOThI 3aKIIOYAETCS B TOM, YTO BIEPBbIC B
pe3yJbTaTe MCCIIEJOBaHMiA JaHa KOMIUIEKCHAs OLEHKa 3KOJIOro-0MOre0XMMHUYECKOro Co-
CTOSHAA OOPOBBIX IIECKOB, pacTeHHWi M TpHOOB COCHOBBIX 0OpoB CeMHIIaTaTHHCKOTO
INpuupTeimbs. B pesyibrate HCCICAOBAHAH BBIABIECHBI 3aKOHOMEPHOCTH M (aKTOPEL,
OnpeIENSIOIIHE TIOBEIEHIE TSDKETBIX METAIIOB B CUCTEMaX «OOPOBBIE MECKH - PACTCHHS»
U «OOpOBEIE MECKU - IPUOBI». ABTOPOM J0Ka3aHO, YTO, HECMOTpS Ha HAJIMYHE UCTOYHUKOB
3arps3HeHus GOpOBBIE NIECKH IO YPOBHIO COEpXKAaHUS B HUX MOABHXHBIX (OPM TsDKEIbIX
MEeTAIIOB, OTHOCATCA K KaTeropuu (OHOBBIX IMOYB. BriepBble 71t COCHOBBIX 60poB Cemu-
NagaTHHCKOrO [IpuUMpTHINIbS BBIBEIEHBI (OPMYJBl TFEOXMMHUYECKOH CreHaIn3aiuu
XBOMHEIX M JIHCTBEHHBIX ITOPOJ IE€PEBHEB, OMHOMOJBHBIX M JIBYAOJIBHBIX TPaBSIHUCTHIX
pacTeHu#, TpUOOB 1O OTHOILEHHIO K TSDKENBIM METaJUlaM M pacCYMTaHa Macca TSKEJIBIX
METaJUIOB, BOBJIECYEHHEIX B OHOr€OXUMHUIECKHUH KPyroBOPOT HA/I3eMHOM (UTOMACCO# 1pe-
BOCTOSI COCHBI OOBIKHOBEHHOM, SIBIISFOILIEHCS OCHOBHOM j1ecoo0pasyroliei mopo10H.

IlpakTHYecKasi 3HAYUMOCTh. BrinonHeHHas paboTa MMeET UEHHOe 3Ha4YeHHe 1T
MOHHUTOPHHIOBEIX HccienoBaHuil CeMHnalaTHHCKOro IIpMHPTHINIBS, HaXOASIIErocs Ha
TEPPUTOPUM KpyIlHeHlero mnpoMbluieHHoro IeHTpa Kasaxcrana - BocrouHo-
Kazaxcranckoit o6nacta. Kpome Toro, pe3yiasraTsl pabOTEl MOTYT HAWTH IPaKTHYECKOE
NpUMEeHEeHHEe B 00pa30BaTeIbHOM IIPOLIECCE NPHU MOArOTOBKE CTyACHTOB U MaruCTPaHTOB,
OOYYaOIIMXCS M0 CHENUATIBHOCTAM DKOJIOTMYECKOM U €CTECTBEHHOHAYYHOM HarpaBiicH-
Hoctu. [ToydeHHBIE CBEIEHHS MOTYT ObITh BHEJPEHEI B y4eOHBIN IIPOLIECC B yUPEIKICHM-

X BBICIIErO MPOPEeCCHOHATEHOTO 00pa3oBaHus NPH NMOATOTOBKE KypCOB JIEKLUH «MoHu-



TOPMHT OKpYXXalolled cpeasr», «ODKOJOTHS pacTeHHH» M MNpU IpOBENeHUU ydyeOHO-
IIOJIEBBIX IIPAKTHUK.

CoorBercTBHe KpuTepusam «IlosokeHusi M NMOPAJOK NPHCYKAEHHS Y4UeHbIX
creneHei». Juccepranus Cubupkunoi A.P. HalmucaHa Ha aKTyallbHYIO TEMY, IIPEJCTaB-
JISeT HAay4YHBIA M MPaKTHYECKHH MHTepec, 0GopMiIeHa B COOTBETCTBUH ¢ TpeOOBaHUAMHY,
IpeabSIBIIIEMBIME K JUCCEPTALHIOHHBIM paboTam.

Juccepraius comepXUT (GakTUYECKHH MaTepHall, IMOJYyYEHHBIH JIMYHO aBTOPOM.
VM caMOCTOATENBHO pa3paboTaHbl OCHOBHBIE MOAXObl M METOAMKH K PEIUEHHIO NOCTAB-
JIEHHBIX IIeJId M 3aJa4, IpoBe/ieH cOop IOJNIeBOro MaTepuaia, ero KamepaiabHas U CTaTu-
cTryeckas o0paboTka, 0000IeHne 1 UHTepIIpeTalys AaHHBIX, CIENaHbl HAy4HEIE BBLIBO-
1B, cHOpMYITHPOBaHbl HAyYHBIE IIOJ0XKEHUS, BbIIBUHYTHIE Ha 3AIUTY.

PesynbraThl HCCIIENOBaHUM, NIpoBeeHHBIX aBTopoM (2000-2012 rr.), anpobuposa-
HBI Ha 15 KOH(EpEeHIMIX pa3IudHOrO YPOBHS, OTpakeHbl B 39 Hay4HBIX IMyONUKalHUsX, B
TOM uHcle B 14 u3 pekomeHnoBanHoro crnucka BAK PO.

Conepxxanue aBTOpedepaTa COOTBETCTBYET COAEPKAHMIO PYKOIMCH JHMCCEepTallM-
OHHOM paboTEHI.

OtMeuast JOCTOMHCTBA AucCepTalMOHHON paboTel A.P. CHOMpPKHHOMN, clexyeT Bbl-
CKa3aTh psiA BOIIPOCOB M 3aMEYaHUM:

1. Jlna HarmsagHOCTH M OOOCHOBaHHOCTH BbIOOpa HampaBieHHs oTbopa npood,
clenoBaIo Obl IPUBECTH PUCYHOK - cxeMy oTOopa Ipob B COCHOBHEIX 6opax Cemmnana-
THHCKOTO IIpUHPTHIIIbS, NPeACTaBIeHHbIH B JUCCEPTALIMOHHON paboTe B aHAIOrMYHON
IJiaBe Ha cTpaHuLe 63.

2. B muccepranuy MocTaBlieHO 8 3aiad, a BBIHOCUMBIX TOJIOXKeHHUH Bcero 4, ObLio
OBl MPaBUIIEHO, YTOOBI OHU COOTBETCTBOBAJIM.

3. T'maBa 3 - OOBEKTHI M METO[BI HCCIEOBaHHUS - B aBTOpedepaTe 3aHMMAaET
JOCTaTOYHO Goublioit 06vem (Oomee 4 cTp.), MOXHO OBUIO B aBTOpedepaTe JaTh
COKpAIIEHHBIN BaTHaHT.

4. B muccepraunoHHON pabore Ha cTpaHule 84 B rnase 4.1 «Banosoe coaepxanue
U CoJepXaHue MOABKHBIX (OPM THKENBIX METaLIOB B OOPOBBIX IIECKaX COCHOBBIX 0O-

pPoB CeMHUNIATATHHCKOTO HpI/II/IpTI)IIIIBSI» INPpUBOOUTCA ONMCAHHUE 3HAYUCHUS KIIApKa



xoHneHTpauu (Kc) B 3aBMCHMOCTH OT CTeleHH 3arps3HEHHs, NaHHYI0 HH(OpPMAlio
JoruyHee ObUT0 OBl MPEACTABUTE HATJISTHO.

5. B nuccepranponHoit pabore Ha cTpasnue 187 NpMBOAMTCSA CPaBHUTEIbHBIH aHa-
A3 HAKOIUIEHUS TSXKENBIX METAUIOB B 3aBUCHMOCTU OT XXM3HEHHOW (DOPMEBI pacTeHus.
Ilo MoeMy MHeHHIO, TaHHYIO HH(GOPMALMIO CIIEJOBANIO GBI JOMONHUTENBHO IPEACTABUTE B
BHJIE AHAarpaMMbl WM rpadHKa, 4TO YBEAMYMIO OBl €€ HAISAAHOCTh M OONEryuiao BOC-
IpUsiTHE.

6. B BeiBOZie 7 HEOOGXOAMMO TIPHBECTH MOIHBIN IIepeYeHb BUAOB IPUOOB, A KOTOPE
H3Y4EHHbIe METAJIbI, B YACTHOCTH KaJIMMH, ABIISIOTCS DJIEMEHTAMH 3HEPTUYHOIO HAKOIL(

HHA.

BoicKkasaHHblE 3aMeYaHHs HE YMAJAIOT JOCTOMHCTBA PACCMOTPEHHOM JucCepTaliy-
OHHOH paboTHI.

3akiovenne. Jluccepramus A.P. CHOHUpPKUHON sBIsSeTCS 3aBEpINEHHON HAay4HO-
HCCJIEI0BATENLCKOM paboTOH, BEINOIHEHHOH Ha aKTyalbHYIO TEMY, UMEIOLIYIO HaydHYIO
U MPAaKTHYECKYIO 3HAYUMOCTh. HayuHble ONMoXeHus AuccepTaniy U BHIBOALI 000CHOBA-
HBI ¥ MTOATBEPXKACHBI JOCTOBEPHBIMHU 3KCIIEPUMEHTANBHBIMA JaHHBIMU. PaGoTa oTBeuaeT
TpeboBanusaM «ITooKeHHs O MPUCYXXKIACHUH YYSHBIX CTeleHe», yTBepxkaeHHoro [Ipasu-
TeNabCTBOM P® oT 24 cents16ps 2013 roga Ne 842, a ee aBrop — Cubupkuna Anbdupa Pa-
BHJIEBHA — 3aCIyXHBAET IPUCYXKICHHS YIEHOH CTEeleHH NOKTOpa OHOJOIMYECKHX HAayK

no crienpaisHOCTH 03.02.08 - 3K0M0TH.

Jupextop bronoro-no4YBeHHOro HHCTUTYTA,
3aBeyloUuii taboparopueii 6noreoxumMun
Y paJuOd3KOJIOTMH BHOOro-nmoYBeHHOro
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