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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJIbHOCTh TeMmbl auccepranmu.  Mccbik-Kynbckas KoTioBUHA —
YHUKaJIbHBI palioH Ouocdepbl, B LEIAX COXpPAHEHUS OKpYyKaroueh cpeibl
JAHHOTO TMPHUPOJHOTO KOMILIEKCa, MO pelIeHuio Owopo MexayHapoaHOro
koopauHannoHHoro coseta Ilporpammbr FOHECKO «YenoBek u Ouocdepar
(MAB), B 2001 rony 6uochepnas tepputopus «blcbik-Kénb» Oblila BKIIOUEHA BO
BCEMHPHYIO CETh OHMOpE3epBaTOB. OcHoBHBIM  KpuTepueM buochepHoit
tepputopun  «blceik-Kénb»  sBisiercas  cOanaHCUpOBaHHOE  COIHAJIBHO-
HPKOHOMHYECKOE Pa3BUTHE PETUOHA, COOJIOIECHUE DKOJIOTHYCCKUX HOPM B IEIISAX
cCoXpaHeHHUs1 Omopa3zHOOOpa3usi, JaHAMA(PTOB ¥ TPUPOAHBIX IKOCHUCTEM.
ObecrieueHne FKOJOTUUECKON 0€30MacCHOCTH BBICTYIAET 00513aTEIbHBIM YCIOBUEM
JUIS IOCTMKEHHSI YCTOWYMBOIO Pa3BUTHS, CIYKUT OCHOBOM ISl COXpaHEHUs
MPUPOJIHBIX SKOCUCTEM U MOJJICPAKAHUS BBICOKOTO KaUueCTBA OKPYKAIOIIEH CPEbl.
B peruvone aHTpornoreHHbld (pakTop 3arpsA3HEHHUs PEYHOU BOJBI HanbOosee BBICOK
JIETOM M3-3a MOBBIIIEHHONW KypOPTHON aKTUBHOCTU. BECHOI 1 OCEHbIO OCHOBHBIMU
3arpsI3HUTEIISIMU SIBJISIFOTCSI COCTaBHBIE KOMIIOHEHTHI a30Ta (HUTPAThl 1 aMMOHUI),
MPUHOCUMBIE TaJILIMU BOJIaMH C OpPOIIAEMBIX Y4YaCTKOB 3eMiind. HeouuileHHbIE
CTOYHBIE BOJIBI TOPOJOB, CEJI W CAHATOPUEB SBISIOTCA MOTCHIMAJIbHBIM
MCTOYHUKOM 3arpsisHeHus B jeTHUM nepuon (>xenbaes b. M., Mypcanues A. C.,
2012; xenbaeB b. M., XKonbonaaues b. T., Kangeibaes b. K., 2015; Djenbaev
B.M, Kaldybaev B.K., Toktoeva T. E., 2016).

B OGacceiine pexu Kapakon MHTEHCHMBHO pa3BUBAETCA TYpU3M, TPAHCIOPT,
CEIBCKOE X03MCTBO. MIMeroTCs IKoI0rnueckue mpoOieMbl OUUCTKA CTOYHBIX BOJT
U YTWIN3ALKUKU TBEPJABIX OBITOBBIX OTXOJIOB, 3arps3HEeHUs] aTMOCHEPHOTO BO3IYyXa,
MOBEPXHOCTHBIX BOJ, MouBbl J3KOoTOKcukaHTamu (Kangeibaes b. K., 2012;
Kon6onmuer b.T., 2016; KagsipoBa I'. b., 2017; TeiapioekoB A. K., A3zamaToB
H.B, 2017;TokToeBa T.3., 2018).

DKOJIOTUSI TSKEIBIX METAJJIOB U PAIMOHYKIUIOB B YCIOBUAX OacceiiHa peKu
Kapakon 10 Hacrosiero BpEeMEHHM OCTa€Tcsi HEAOCTATOYHO HW3YUYEHHOW,
CYIIIECTBYET MOTEHI[MATIbHAS OMACHOCTh MX HAKOTUICHUS B 00BbEKTaX OKpYKaromiei
OpUPOAHOM cpeabl. B cBsI3u ¢ ATUM HEOOXOAMMBI JETAIbHBIE HKOJIOTrO-
OMOreOXMMHUYECKHE U  PAJAMOIKOJOTUYECKUE HWCCICAOBAHUS  TEXHOTECHHBIX
Harpy3o0K, OIICHKAa CTEMEeHM WX HaKOIUJIEHUS W PACCEMBAHUS B KOMIIOHEHTaX
MPUPOJIHBIX M TEXHOTCHHBIX HKOCHUCTEM: IOYBAX, PEYHBIX M CTOYHBIX BOJAX,
KOHTPOJIBHBIX MAPKOBBIX 30HaX PEruoHa.

CBsi3b TeMbl ¢ HAYYHBIMM MNPOrpaMMaMM. PaGora BkiItOUEHa B
KOMIUIEKCHYIO TEeMYy Hay4HO-HCClenoBaTesibckoi paboTel Mccwhik-Kynbekoro
rocyjgapcTBeHHoro yHuBepcutrera wuMm. K. TeiHbICTaHOBAa (QuHaAHCHUpyeMOU
JenapTaMeHTOM HayKd MHMHHCTEpCTBa o0Opa3oBaHuMs U Hayku KbIpreI3ckoi
Pecry6muku 3a 2018 rox «YcroitunBoe pa3BUTHE U PAIMOHAIBHOE UCIIOJIH30BAHUE
npupoAHbIX pecypcoB Hccwik-Kynbekoit obmactiny, 3a 2019 rox «9konorudeckue
aCIIeKThl YCTOMYMUBOTO pa3BuTus ropoaa Kapakom».



Heas w 3amaum ucciaepoBaHusi. llenpro  gBIgeTCS  3KOJIOTO-
OMOreoXMMHUYECKas ~ OLIEHKa  YpPOBHEH  HAKOIUIEHUSI W pacCceuBaHUs
MHUKPO3JIEMEHTOB, PAaJMOHYKIIUJIOB B KOMIIOHEHTAaX OKPYXKarollel Cpelpl ropona
Kapakon u conpenenbHbIX TEPPUTOPHUI.

Jns nocTrKEeHUsT JaHHOM LIETU MTOCTABJICHBI CIAEAYIONIUE 3a/1a49H:

1. Ornpenenenre MUKPO3JIEMEHTHOTO COCTaBa BOJIbI, JOHHBIX OTJIOKEHUN PEKU
Kapaxon, comepxaHusi MUKPO3JEMEHTOB B TouBax ropojaa Kapakon u mouBax
MOJINTOHA TBEPABIX OBITOBBIX OTXOAOB. Pacuérthl mokazaresneil abCOIIOTHOTO U
OTHOCHUTEJIIBHOTO HAKOIUIEHHUS] MUKPO3JIEMEHTOB.

2. Pacuér ko3¢ ¢duIMeHTOB OMOJOTMYECKOrO MOTJIOMICHUSI MUKPO3JIEMEHTOB
pacTEeHUsIMHU, BBISIBJICHUE OHOJIOTMYECKOM peaklMd pacTeHUd B  YCIOBHSX
TEXHOT€HHOUN Harpy3KHu.

3. OnpeneneHne  MHUKPO3JIEMEHTHOTO  COCTaBa,  COAEpKAHUSA  a30Ta
aMMOHHUIHOTO, HUTPATHOTO M HUTPUTHOTO B CTOYHBIX BOJAX OYHUCTHUTEIIBHBIX
coopykenuu ropoaa Kapaxo.

4. Ornpenenenyue MOIIHOCTH SKCHO3MLIHMOHHOW JI03bl, YJIEJIbHOW AKTUBHOCTHU
PaIMOHYKIUI0OB B MouBax ropoja Kapakos, ycTaHOBJEHUE J03bl OOJMYYCHHS U
(dhaxkTopa paguallMOHHOTO PUCKA IS )KUBBIX OPraHU3MOB.

Hayynasi HOBHM3HA MNOJIyYeHHBIX Ppe3yJbTaTOB. BriepBbie MNpPOBEICHBI
KOMILUIEKCHBIE IKOJIOT0-0MOT€OXUMHUYECKUE U PAIMOIKOJIOTHUYECKUE UCCIIeI0BaHUS
B YCIOBUAX NPHUPOJAHO-TEXHOTEHHBIX OJKOcUcTeM OacceitHa peku Kapaxou.
PesynpTaThl McclieoBaHUM TOKaszanu, 4ro Boaa peku Kapakon crabo
MUHEpaIN30BaHa, TUAPOKAPOOHATHO-CYNb(PATHOTO THUIA, C MpeodsiagaHueM
Kaiblusl. MuHepanu3auuss BOAbl B IEPUOJ MEKEHH BBIIIE, YEM B NEPHUOJ
MAaKCHMAaJIbHOT'O TTOBEPXHOCTHOTO cTOKa. IIpeBbimenue 111K B peuHol Boxe mis
MHUKPO3JIEMEHTOB U PAJMOHYKIHMIOB MO XO3SIICTBEHHO MUTHEBOMY U KYJIbTYpPHO-
OBITOBOMY TOJIb30BAHUIO HE YCTAHOBJIEHO. B WIMCTO-TIIMHUCTBIX (GpaKiusx
JOHHBIX 0CaJKOB pek Kapakon ycranosiieHo HakoruieHue mo Cu B 2,5 pa3, Pb B 2
pa3, U B 2 pa3 OTHOCUTENILHO KJIAPKOBBIX 3HAYEHUH.

B nmouBax neHtpanpHOl yacTu ropoja Kapakon ¢ MHTEHCUBHBIM JABUKEHUEM
aBTOTPAHCIIOPTa ycTaHOBJIeHbI NpeBbimenue [1/IK mo Zn B 1,1-6,5 pa3, Pb 1,2-2,5
pa3. Jlisi XBOWHBIX U JIMCTBEHHBIX JI€PEBBEB, NPOU3PACTAIOMIMX B JTAHHBIX
YCIIOBUSX, BBISIBJICHO HakoIIeHHe B XBoe U JiucThax Zn (KBIT 4,5-11) u Pb (KBII
0,16-1,5). VYcraHoBieHa MOCTOBEpHAS KOPPEIAIMOHHAS 3aBHCHUMOCTh MEXIY
COJlep)KaHMEM CBUHIIA B XBOMHKAaX COCHBI OOBIKHOBEHHOW W KOJUYECTBOM
XBOMHOK ¢ Ipu3Hakamu ycbixanus (r-0,95, t-4,3; p<0,05).

ITonuron THO ropona Kapakon coaepxut okosno 80-85% Tepasix u 10 15%
MUILIEBBIX OTXOJ0B. B MOBEPXHOCTHOM CJIO€ TOYB TOJIMIOHA YCTAHOBJIEHO
npessiiieane [1JIK mo Zn B 2,2-4,4 pa3, Pb B 1,5-2,2 pa3, As B 3-5 pas.

OuucrtutenbHble COOpyKeHUs ropoga Kapakos HaxoasiTcsi B BOJOOXpaHOM
30He pexku Kapakon. B crounbix Bogax ycranosieHo npesbiienue 11K mo azoty
aMMOHUWHOMY B 2,2 pa3, B JOHHBIX OCaJIKaX WJIOBBIX IUIOLIAJIOK YCTAaHOBJICHO
Hakoruienue Mo B 2,5 pas, Cu B 2-4,5 pa3, P 2,5-3,7 pa3 0OTHOCUTEIBHO KJIAPKOBBIX
3HAYCHUU.



Pannoskonoruueckue UCCJIEI0BAHMUS MoKa3aJu, 4TO YPOBEHb
HKCIIO3UIIMOHHON J103bl PaJIMallMOHHOTO (JOHA MO TraMMa-U3ITy4YeHUIO, yJeabHas
aKTUBHOCTb pPaJMOHYKJIHIOB: U, 232Th, 40K, 187Cs B mouBax KUIBIX palioHOB
ropoaa Kapakon HaxoauTcs B mpeesiax eCTECTBEHHOTO YPOBHs. PacueTHble 103bI
OoONydeHus JJsl KUBBIX OPraHU3MOB U (PAKTOp pagualMOHHOTO pHUCKA IS
OKpPY’KaIOLIEN CPEbl HE 3HAYUTEIICH.

IIpakTHyeckass 3HAYMMOCTb IIOJIyYeHHBIX Pe3yJbTaToB. Marepuansl
JUCCepTallii MOTYT OBITh MCHONB30BaHbl | eHepanbHOM nupekiueit buochepnoit
tepputopun «Mcebik-Kénpy», Mccpik-KynbckuM TeppUTOpHAIBHBIM yIIPaBICHUEM
OXpaHbl  OKPYXKAIOWIEHM Cpeapl M JIECHOrO  XO03sKcTBa, KapakonbCckum
rOCYJapCTBEHHBIM MPUPOIHBIM IMAPKOM B LENSAX IKOJIOTUYECKOIO MOHUTOPUHIA U
OXpaHbl OKpyXaroiie npupogHoit cpeasl (AkT BHenpenuss ot 17.01.2019).
Teopernueckue JaHHBIE UCMOJB3YIOTCA B yueOHOM mpouecce Mccebik-Kynbckoro
rocyaapcTseHHoro yHusepcurera uM. K. TbeIHbICTaHOBa IIpM YTEHUM KypCOB
JIEKIUH, NPOBENCHUU CEMUHAPCKUX M TMPAKTUYECKUX 3aHATUN MO AHUCIUIUIMHE:
«OCHOBBI 3KOJOTHM» JJIsl CTYAEHTOB MEX(aKyJIbTETCKUX clienuagbHocTed (AKT
BHeapeHus ot 28.01.2019).

JInuHbIH BKJIAA comcKaTesqs. OKCIEAUIMOHHBIE pabOThl MO 0TOOPY MpOo
NOYBbI, BOJbl U JOHHBIX OTJIOKEHUH, pPACTEHHM, MPOOOMOATrOTOBKA, IOJIEBBIE
VCCJIEIOBAHMSI, COCTAaBJICHUE KapT-CXEM, DJKOJIOTMYECKAasi OLIEHKAa COCTOSHUSA
IPUPOAHO-TEXHOTEHHBIX 3KOCUCTEM BBITIOJIHEHBI JIMYHO COUCKATEIIEM.

OCHOBHBIE N0JIOKEHUSI JUCCEPTANMH, BLIHOCUMbIE HA 3ALIUTY:

1. Conepxanue MUKpPO3JIEMEHTOB B BOJIE, JIOHHBIX OTJIOXeHUM pekn Kapakou,
B mnouBax ropojga Kapakoy, mnoauroHa TBEpAbIX OBITOBBIX OTXOAOB U
CONPENENIbHBIX TEPPUTOPHUN;

2. ConepxaHue MHKPODJIEMEHTOB B pacteHusix ropoxa Kapakon, wnx
HAKOIUIEHUE U OMOJIOTHYECKask Peakiis Ha TEXHOTC€HHbIE HarPy3Ku;

3. ConepxaHusi MHKPO3JIEMEHTOB, a30Ta AMMOHMHHOIO, HHUTPAaTHOTO H
HUTPUTHOT'O B CTOYHBIX BOJAaX OYMCTHUTENBHBIX COOpYKeHUM ropojaa Kapakod;

4. MOIIHOCTP  JKCIO3MLIMOHHOM  J03bl  FaMMa-W3JIy4€HMs,  YIelIbHas
aKTUBHOCTb PAJMOHYKIUIOB B TMoYBax ropoja Kapakon, 103b1 oOMydeHUS |
(bakTophl paANAIIMIOHHOTO PUCKA.

Anpofauuu  pe3yJIbTATOB  HMCCJIEIOBAHUS. OCHOBHBIE  PE3YJIBHTATHI
JMCCEPTALIMOHHON pabOoThl ObUIM JT0JI0XKEHBI Ha: MexayHapoaHol KoHpepeHuuu
«IKOJ0r0-3KOHOMUYECKAsT APGEKTUBHOCTh MNPUPOAOIIONb30BaHUA» (T. OMCK,
2014); 1l MexayHapoaHoii KoH(pepeHIuN «BHOTeoOXUMUS XUMUYECKHUX DIIEMEHTOB
U COEIMHEHMH B mpupoaHbix cpenax» (r. Tromens, 2016); MexayHapoaHoi
Hay4HO-TIpakTH4Yeckoil KoHdepeHuun O6mecTBa nouBoBeNOB KbIpreizcrana.
«IlouBeHHBIE pecypchl W MPOJOBOJILCTBEHHAsT 0€30MacHOCTb B YCJIOBHUSX
ro0asbHOTO W3MEHeHus kiaumartay (r. bumkek, 2016); MexayHapoaHoi
koHpepeHiun  «IIpobGaeMbl HMXTHONOTMM H  THAPOOHMOJIOTMM B  CTpaHax
HentpanbHoii  Asum» (r. bumkek, 2017); MexayHapoHOM HAay4dHO-
npakTudeckon kKoHpepeHimn «OkcrneptHoe MHeHHe» (T. Ilensa, 2017); II
Mexnaynaponnoit (XV PermonanbHol) HaydHOUW KOHGepeHIMH « [eXHOTEHHbIE



CUCTEMBI W JdKojorudeckuii puck» (r. O6uumHCck, 2018); 13-m MexayHapomHom
CHUMITO3UYME 10 MPUKIAAHON N30TONHOM reoxumui (r. Tomck, 2019).

IMostHOTa OTpa:keHHs pe3yJabTATOB JHMccepTanuu B nyoaukanusax. [lo
pe3yibTaTamM JuccepTaluu omyonukoBaHo 16 HayyHbix pabor, W3 Hux |
BKJIIOYCHHAs] B CHCTEMY HMHACKCHpPOBaHUS SCOPUS, 4 B Hay4YHO-TEPUOIUYECKHUX
KypHaiax, BKIOYEHHBIX B PUHILI.

Crpykrypa n 00béM auccepramum. /rccepranusi COCTOUT U3 BBEICHUS, 3
IJ1aB, 3akKJIOUYEHMS, BBIBOJIOB, CIHHUCKA HCIIOJIb30BAHHON  JUTEpaTypbl H
npwioxeHuit. Pabora cogepxkut 167 crpanun, 50 pucynkos, 30 tadmum. Crrcok
WCIIOJIB30BaHHON JHUTEpaTyphl BKiIO4YaeT 144 HauMeHoBaHusi W3 HUX 24 Ha
MHOCTPAHHOM SI3BIKE.

OCHOBHOE COAEPXAHUE PABOTbBI

I'masa 1. O0630p JuTepaTypsbl

[IpuBeneH KpaTkuid aHaIu3 HUMEIOMIMXCS MAaTepUAIOB 1O COAECPIKAHUIO
MHUKPOZJIEMEHTOB M PAJUOHYKIUIOB B MIPUPOJHO-TEXHOTEHHBIX 3IKOCHUCTEMAX.
PaccMmoTpenbl mpoOsieMbl 3arps3HEHUST U YPOBHU HAKOIUIGHUS UX B OOBEKTax
OKpyxkaroumieid  cpenpl.  I[lpuBenmeHa  kparTkas — NPUPOAHO-KIMMATHYECKAast
XapaKTepUCTHUKa U 3a00JIeBa€MOCTh HaceeHus 1o ropoay Kapaxou.

I'maBa 2. Marepuaj 1 MeTOABI HCCJIEIOBAHUA

O0bexkT wHcciaenoBanMsi: Bojaa  peku  Kapakon — (9JIEMEHTHBIM U
PAIUOHYKIUIHBIN CcOCTaB — OTOOp MpoO B BEPXHEM, CpPEJHEM W HUXKHEM €€
TEUEHUH; OTOOp MPOO JTOHHBIX OTJIOKEHUI); CTOYHBIC BOJLI OYUCTUTEIBHBIX
coopyxeHuid r. Kapakon (orOop mpo0 Ha pa3HbIX CTAIUAX OYMCTKU: PEIICTKH,
MECKOJIOBKY; TIEPBUYHBIC, BTOPUYHBIE OTCTOMHMKH; OWOMPYAbI, Ha BBIXOJE
OUYHCTHBIX COOPYKEHHI; OTOOP MPOO MIIMCTHIX OCAJKOB CTOYHBIX BOJ); IOYBHI Ha
tepputopun . Kapakosn (MHUKpPOIJIEMEHTHBIM U PaTUOHYKIUIHBIN COCTaB TOPHO-
JIOJIMHHBIX ~ CBETJIO-KAIITAHOBBIX  T0uB); KapakoiabCkuii TOCyAapCTBEHHBIN
NPUPOJHBIA TapK (TOPHBIMHU TEMHO-KAIITAHOBBIMU IOYBAMU — KOHTPOJIbHBIN
y4acToK).

MeTtoabl ucc/ie0BaHUA: XUMUYECKUN aHanu3 npod Boabl peku Kapaxon u
CTOYHBIX BOJI OYUCTHBIX coopykeHui r. Kapakon (MuHepamuzaiusi, »K€CTKOCTb,
COJICp)KaHHWE KaJbIlUs, MarHus, HATpHs, Kalusi, XJIOpPUIOB, cyibdaroB, pH,
rupokapOoOHaToB, KapOOHATOB, HUTPATOB, HUTpUTOB, amMoHus, BIIKs — ITHJI
["'ockomreosiorus); paauod’KOJIOTHYECKUU aHanu3 (cymmapHas aidbda u Oera-
aKTUBHOCTb PAJIMOHYKJIIUIOB B MpoOax Boabl — JlabopaTtopusi OMOr€OXUMHHU U
panuoskonorun uHctutyTa buomorun HAH KP); ananu3 nouB (copepkaHue
rymyca noussl 0 TIOpHHY, MEXaHUYECKUM cOCTaB nouBbl o Kaunnckomy, pH no
meroanueckuMm ykazanusm [{MHAO, BanoBeiit azor, ¢dochop u Kamuii 1m0
MerepsikoBy, €MKOCTb MOTJIONIEHUS TOYB MeT010M boOko-AcknHa3n, 0OMEHHBIN
docdop u kanuii mo Mauuruny, aHanu3 BoaHON BHITSHKKU 110 ['OCTy 26424-25-
26-27-28-85 — PecnyOnukaHckas  TMOYBEHHO-arpOXMMHUYECKOW  CTAHIUSA);
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MUKPO3JIEMEHTHbIN aHanu3 mnpo0 1mouB (cmekTpanbHbli aHamu3 B [IHJI
["ockomreosiorus); raMMa-cheMKa MECTHOCTH (mo3umerp-paguomerp JIKC-96);
M30TOIHBIN COCTAaB PATUOHYKIWIOB B Mpo0Oax MOYB M JOHHBIX OTJIOKEHUH PEKH
Kapakon (ramma crnektpometp “Canberra”, momenr GX4019 ¢ mporpamMmHBIM
obecneuenuem Genie-2000 S 502, S501 RUS — JlaGopatopusi OHOrCOXUMHH U
paanoskosiorun uHCTHTYTa bronorun HAH KP); onenka dakTopa paauanmoHHOTo
pucka (koMmbproTepHas mporpamma Erica tool 1.2.); kapThl-cxeMbl pacrpeaeacHus
MUKPO3JIEMEHTOB B MOYBaX, YPOBEHb IKCIIO3UIIMOHHON J03bl TaMMa-U3Iy4eHHS Ha
teppuropun 1. Kapakon (reomndopmanmonnas cucrema Golden Software Surfer
11); craTuctryeckas oOpaboTka pe3y/IbTaTOB MCCIICIOBaHMKA (HAa OCHOBE ITaKeTa
NPUKIIAIHBIX TiporpamM Statistica 6).

I'naBa 3. Pe3yabTaThl COOCTBEHHBIX MCCICA0BAHMUA M UX 00CYy:KICHHE

3.1. Conep:xanue MHKPO3JIEMEHTOB,  yleJbHas AKTHBHOCTH
PAAHOHYKJINAOB B BOJie U JOHHBIX O0TJI0keHUusAX pekn Kapakoa

['unporpaduueckas cetb B ropoae Kapakosn mpencraBiieHa CUCTEMOW peKd
Kapaxkon, naromeid niTaHue MHOTOYUCIIEHHBIM ~MPPUTallMOHHBIM KaHaiaMm. Peka
Kapakon Oepet Hauano u3 KapakoiabCkoro jielHUKa ¢ CeBEpHOTo ckioHa Tepckeit
Ata-Too Ha abcomtoTHOM BhicoTe 5200 MeTpoB M BmagaeT B o3epo Mcchik-Kyb.
[IpoTsKeHHOCTh peKH, MpUMepHO cocTapisier 50 KM., IJIOMaas BOAOCOOPHOTO
Gacceiina - 394 kM°. B ropHOii 061aCTH peKka IPHHIMAET PS IPUTOKOB KyIbThip,
Kamka-Cyy (mpaBoOepexxubie) u Tenetsr, AlTiop, 3eHabiH-bynak, Kapua-Kysu

(JieBoOEpeKHBIC).
[To xummdeckoMy cocTaBy Bojaa peku Kapakon crmabo MuHepaIn3oBaHa,
TUAPOKapOOHATHO-CYJIb()ATHOTO THUIIA, C npeoOIagaHueM KaJIbLUA.

Munepanuszanuss BoAsl B mepuoj MexeHu Bbime (188,1 mr/m), yuem B mepuon
MaKCUMaJIbHOTO TOBEPXHOCTHOrOo cToka (129,5 wmr/m). Munepanuzauus BOIBI
YBEJIUYHUBACTCS OT BEPXHUX YUACTKOB PEKH K ycThio (Tadi. 3.1; puc. 3.1).

Tabmuna 3.1 - MonHsIA coctaB BoAbl pekn Kapakon B mepuoj MUHUMAIbLHOTO
BeceHHero crtoka (5 maprta 2018 r.)

MecTto otbopa po6 Wousr (mr/n, M+m, p<0.05)

Ca”™ | Mg™ | Na*+ | HCO; [ SO, | CI' | Cymma

K" | +CO; HMOHOB

1. p. Kapakom, yctee | 26,1 | 2,4 | 155 | 98,8 | 16,6 | 4,3 | 163,7
p. Kamka-Cyy +1,8 | £0,3 | £1,2 | 48,5 | £1,2 | £0,3 | +13,3
2. p. Kapaxomn, B 293 | 42 | 17,3 | 103,0 | 19,2 | 53 178,3
yepte r. Kapakon +22 | £0,6 | £1,5 | £9,5 | £1,5 | £0,5 | £14,2
3. p. Kapaxoin (yctoe) | 32,5 | 56 | 18,6 | 1053 | 205 | 5,6 188,1
+2,8 | £0,5 | £1,5 | £10,3 | £1,8 | £0,5 | +16,5

JeMEHTHBIN COCTaB BOJIEI MPECTABIICH B Tabnuie 3.2.



Tabnuua 3.2 - DaeMeHTHBIN cocTaB BojbI peku Kapakoi B meprol MUHMMAalbHOTO BeceHHero cToka (5 mapta 2018 1.)

Mecto otbopa Konnenrpanus (mr/i1, M+m, p<0.05)
poo Mn Ni Ti Cr Mo Cu Pb Ag Zn Sn P Sr Ba Li
1. p. Kapakom, | 0,009 | 0,002 0,003 - 0,0005 | 0,002 0,001 0,0002 | 0,008 | 0,0001 | 0,006 | 0,02 0,01 0,001
yCThE P. + + + + + + + + + + + + +
Kamka-Cyy 0,002 | 0,0003 | 0,001 0,0001 | 0,0005 | 0,0003 | 0,00003 | 0,001 | 0,00002 | 0,001 | 0,004 | 0,003 | 0,0002
2. p. Kapakon, | 0,01 0,001 0,001 0,001 | 0,0010 | 0,003 0,001 0,0001 0,01 0,0004 | 0,008 | 0,06 0,02 0,002
B 4YCPTC I + + + + + + + + + + + + + +
Kapaxkoun 0,003 | 0,0003 | 0,0002 | 0,0002 | 0,0003 | 0,001 | 0,0003 | 0,00003 | 0,003 | 0,00001 | 0,001 | 0,003 | 0,003 | 0,0004
3. p. Kapakon | 0,008 | 0,0013 | 0,002 - 0,0017 | 0,003 | 0,0007 0,0002 | 0,012 | 0,0003 0,01 0,05 0,01 0,001
(ycTne) + + + + + + + + + + + + +
0,001 | 0,0002 | 0,0005 0,0002 | 0,001 | 0,0001 | 0,00005 | 0,003 | 0,0001 | 0,003 | 0,001 | 0,002 | 0,0004
ITJIK 0,1 0,02 0,1 0,05 0,07 1 0,01 0,05 1 - - 7 0,7 0,03
135 0,012 0,01 0,01 0,01

E 130 129,5 0,01

B /_gga-g-/ 127,8 — 0,008

@ 125 5,3 125 Q

< 120 > o

% R & 0,004 0,002 8'003 8'%2

S 115 0,002 0,@1( 0,801 06,0007

110 0 = T T )
p. Kapakon (p. Kawka- p.Kapakon (B yepTe r. p.Kapakon (ycTbe) p. Kapakon (p. p.Kapakon (B uepte r. p.Kapakon (yctbe)
Cyy) Kapakon) Kawka-Cyy) Kapakon)
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Puc. 3.1. CymMapHoe cofep:kaHue HOHOB B BOJIE PEKH
Kapakon 3a 2016, 2017, 2018 roms! (1rob)

Puc. 3.2. Conep:xanue cBuHIla B Boje peku Kapakon
3a 2016, 2017, 2018 roxs! (MapT)




CopnepxaHre MHKPO3JIEMEHTOB B BojAe peku Kapakon Haxomurtcs B mpenernax
YCTAaHOBJICHHBIX CPEJHUX KOHIIEHTpAlMd MHUKpPOAJIEMEHTOB B PEYHOW BOJE,
npesbimenre [1JIK He ycranoBineHo (puc. 3.2). B WIMCTO-TIIMHHCTBIX (paKiusix
JIOHHBIX OcankoB peku Kapakon ycraHoBieHo HakoruieHue mo Cu B 2,5 pas, Pb B 2
pa3 OTHOCHUTENIbHO KJIAPKOBBIX 3HaUeHui (puc.3.3).

2,5

Ko3g. KoHueHTpauum
=
(9]

0,59 0,5

0,35 0.4

Puc. 3.3. KoappunueHT KOHIICHTpau XUMHUYECKUX DJIEMEHTOB B TOHHBIX
OTJIOXKEHUAX peku Kapakoi B uepre ropoaa

Anvgha- u 6ema-akmuenocmv 600vl pexu Kapaxkon. B COOTBETCTBUHM C
Hopmamu CanlluH 2.1.4.002-03 xoHTpoOJIbHBIE YPOBHH IS MUTHEBOM BOABI alib(a-
usnydarened coctaBimsitor 0,1 bx/n, Oera-uszmyuareneit — 1,0 bk/m. Pesynbrars
aHanu3oB TpoO Bozabl pekn Kapakon mokazany, 4To yYpOBHU CyMMapHOM anb(da-
aKTUBHOCTU BaprupyroT B npezaenax 0,06 — 0,10 bk/n, 6era-akrusnoctu 0,06 — 0,12

bx/n  (tabn. 3.3). HaGmromaercs HE3HAUYWTENIBHOE YBEIMYCHHE aKTHUBHOCTH
PaIMOHYKJIMIOB B BOJIE IO pPeiibe()y MECTHOCTH K YCThIO pekH (puc. 3.4).
Tabmuna 3.3 - CymmapHas o- U - aKTUBHOCTH PaJMOHYKIIUIOB B BOJIE peku

Kapakon (5 mapta 2018 1.)

CyMmMapHasi akTUBHOCTh PaJHOHYKIIH/IOB
MecTto oTOopa npoObI (bx/n, M+m, p<0.05)
Anbda-akTUBHOCTh | beTra-akTMBHOCTH
1. p. Kapakon (ymenne Kapaxoir) 0,06+0,02 0,10+0,01
2. p. Kapaxomn, yctee p. Kamka-Cyy 0,09+0,02 0,06+0,01
3. p. Kapakon (B uepte ropoaa 0,08+0,02 0,09+0,01
MmocT yi1. Kapacaesa)
4. p. Kapaxon (B uepte ropoja 0,08+0,02 0,10+0,01
MOCT yJ1. TokTOrysa)
5. p. Kapakour (3a ropojiom) 0,10+0,02 0,12+0,01
6. p. Kapaxou (yctbe) 0,10+0,02 0,12+0,01
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Puc. 3.4. CymmapHas a-akTUBHOCTB BoAbl peku Kapakou 3a 2016,
2017, 2018 rogst (MapT)

B unucTo-rauHMCTHIX Ppakiusax TOHHBIX OCaakoB peku Kapakos comeprkaHue
U u Apyrux pagvoHYKIWJOB HAxXOJWTCA B mpeaesiax  (OHOBBIX 3HAYCHUIA,
HE3HAYMTEIIHOE YBEJIUUCHUE YACIbHON aKTUBHOCTH PAJIMOHYKIIM/IOB HA0II01aeTCs B
yCTheBoit 30He pekd, o U B 2 pas, o 2*Th B 1,7 pas, “°K B 1,5 pa3  (puc. 3.5).

2,5
2,01
2
s ,66
a 49
21,5 125 muU
3;.';_ 1,15 : 1,22
I ’ 1,07 1,09 103 07 B Th-232
° ’
z, 1 T T T T 1 K'40
<
é 92 0,96
0,74
0,5 ywenoe yCTbe p. MOCT YAI. MOCT YAI. ycTbe
Kapakon Kawka-Cyy Kapacaesa TokTtoryna
0

Puc. 3.5. KoadpumueHT KoHIIEHTpauu pauoOHYKIUI0B B JOHHBIX OTJIOXKEHUSIX
peku Kapakou

3.2. Coaep:xkanue MUKP03J1eMEHTOB B nouBax ropoaa Kapakoa

PesynbraThl MccaemoBaHUN TOKa3aau, 4to coxepxkanus Ag, Sn, Mo, W, Ni,
Mn, Ti, V, Cr, Ga, Ge, Bi, Sr, Co, Ba, Li, As, Ba B mousax r. Kapakos BapbupyIoT B
npenenax MecTHOTo (oHoBoro ypoBHSA. [l IEHTpanbHOW YacTH TOpoOja, Ha
ydacTKaX ¢ MHTCHCHBHBIM JBIIKEHHEM aBTOTPAHCIIOPTA YCTAHOBIICHO IMPEBBITIICHUE
IMIAK mo Zn B 1,1-6,5 pa3, Pb 1,2-2,5 pa3 (tabm. 3.4). C wucmosb30BaHHEM
reonHpopmanuonHoi cucteMbl Golden Software Surfer 11 cocraBiensl kapTa-

CXCEMBI paClpCACICHHA JaHHBIX MUKPOSJICMCHTOB B IIOYBAX T. KapaKOJI.
10



Tabnuna 3.4 - ConepikaHue MUKPOIJIEMEHTOB B TTouBax ropojaa Kapakon
(mr/kr, abC. cyxoi Bec)

Ne Cu | zn | Pb
MecTto otbopa (M=£m, p<0.05)
1 yi1. Tokroryina / yi. XKycaesa 50+4,5 | 100+6,3 | 30+2,5
2 yi. Kyrmananuena / 4043.8 | 15045.5 | 4044.5
yi.ITp>xeBanbckoro
3 yi. Keigeip ake / yn. Kyaykosa 504+4,2 | 100+8,8 | 80+3,5
4 yx. Toproesa / 40+3,5 | 300+7,1 | 40+4.0
yi.IIpxeBanbCcKoro
> yn. Toxroryna / 40442 | 5043,3 | 40435
yi1. H. AiitmaToBa
6 yi. Macanuena / yn. Kapacaea 40+3,5 | 90+6,5 | 30+£22
7 yi1. Macanuesa (TOC) 40+4,2 | 120+£7,1 | 40+3,8
8 [Tapk «IToGenni» 25+1,5 | 55+2,2 | 25+1,6
9 yi. Kapacaea (moct p.Kapaxoin) 25+€1,4 | 504+2,8 | 20+1,4
10 Mukpopaiion «Kamika-Cyy» 20+1,2 | 70+£6,5 | 25+1,5
11 yi. XKycaesa / yn. AxynOaeBa 20+1,3 | 60+£3,6 | 20422

Pesynbratel ucciaenoBanuit 3a 2016, 2017, 2018 ronapl, CBUAETEIbCTBYIOT
YBEIIMUCHUE COJEpKaHMUS CBUHIIA B MOYBAX HA Y4YyacTKaX YJMI[ C MHTEHCUBHBIM
JIBI)KEHUEM aBTOTpaHcroprta (puc. 3.6).
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Puc. 3.6. Coneprkanue CBUHIIA B OTACIBHBIX 30HaX T. Kapakoin 3a 2016,
2017, 2018 roasl
Pacuetst mokazarenst aOcomtorHoro Hakorienus (ITAH) B Bepxmem 30-
CAaHTHUMETPOBOM CJIO€ TTOYBBI CBUAETEIBCTBYIOT O HakoruieHnu 360 TOHH CBUHIIA, 168

11



TOoHHBI MeaH, 1470 TOHH IIUHKA Ha KBaApaTHBIN Kuiometp. [Ipu atom Zn u Pb moryt
OKa3aTh 0oJiee CUIIbHOE TOKCUUECKOE BIMSHUE HA )KUBbIE OPTaHU3MBI.

3.3. Conep:kanne MHUKPO03JIeMEHTOB B pacTeHusix ropoaa Kapakoa

s ompeneneHUsT YPOBHEW COACpX aHHWS MHUKPOIJIEMEHTOB B TIOYBEHHO-
pacTUTETHFHOM TOKpOBE OBUT MPOM3BEIEH OTOOP MPOO XBOW COCHBI OOBIKHOBEHHOMU
(Pinus sylvestris), emu Illpenka (Piecea schrenkiana), maucTbst TOIOJIS YEPHOIO
(Populus nigra), ny6a gepemrgaroro (Quercus robur), Bs3a menkonuctaoro (Ulmus
pumila), uer muaeliHOMMCTHOM (Salix linearifolia). Ykoce! qukopactymux pacteHuit
OBUTM TpEACTABIICHBI TAKUMH BHUIAMHM KakK TIOJBIHb OOBIKHOBeHHas (Artemisia
vulgaris), maps 6emas (Chenopodium album), exa coopnas (Dactylis glomerata),
KocTep O0e3ocThIit (Bromopsis inermis) u ap.

Pe3y.HBTaTBI I/ICCJ'IeI[OBaHI/Iﬁ IIoOKa3ajii, 4YTO AJId XBOMHBIX W JIMCTBEHHBIX
nepeBbeB T. Kapakon, mpowm3pacralomux B YCIOBHSIX HHTEHCHUBHOTO JBWKCHUS
TPAHCIIOPTA, BBHISBICHO HAKOIUICHWE B XBO€ W JIUCTHIX IIMHKA W HE3HAYUTEIHHO
cBuHIA (puc.3.7).

12 11
10
10

8 6
C
nm 6
- 4,5
4 mZn
5 1 1,5
0,16 mPb
0 T
Ykoc JIMCTba YepHOro XBOMHKN COCHbI  XBOWHKM €N
TPaBAHUCTbIX Tonons 0BbIKHOBEHHOM LWpeHka

pacTeHui

Puc. 3.7. KoadpuimeHTs 6M0JIOTHYECKOTO MOTJIOMICHHS pacTeHUN
(IenTp r. Kapaxour)

Cunraercsa, 4YTO cOCHa OOBIKHOBEHHass HauOojiee YyBCTBHUTEJIbHA K
3arpsi3HEHUI0 aTMOC(epHOro Bo3ayxa. ITo O00ycCiaBiIUBaeT €€ BHIOOP KaK Ba)KHOTO
OMOMHAMKATOpa aHTPOINOTEHHOrO BIIMSHUS, IPUHUMAEMOI0 B HAcTOsIIee BpeMs 3a
«3TaJIOH OMOUArHOCTUKUY. B 3arps3HeHHON aTMOc(epe MOSBISIOTCS MOBPEXKACHUS,
U CHIDKAETCS MPOJOJIKUTENLHOCTh JKU3HU XBOM COCHBI. Pe3ynbTaThl ompeneiaeHus
COCTOSIHUSI XBOU COCHBI OOBIKHOBEHHOUM OTOOPAaHHOW B pa3IWYHBIX 30HaX . Kapakon
npenactaBieHsl B Tadnmie 3.5. IIporeHT XBOMHOK ¢ MATHAMU M YChIXaHHEM B
KOHTPOJILHOM ypoBHE cocTaBuil 5%. Hanbonee BbiCOKHE TOKa3aTeNn YCTAHOBJICHBI B
palioHe LIEHTpa Topojia: MPOIEHT XBOMHOK C MATHAMH W ycbixaHueM - 14%, 4To
CTaTUCTUYECKU JTOCTOBEPHO MPEBBIIIAET KOHTPOJBHBIN ypoBeHb (1-3,6; p<0,05), B
palioHe TiepecedeHHs] YNWIl C WHTCHCHUBHBIM JIBIDKEHHEM aBTOTpaHcmopTa (Y.
Keinpip ake / yn. Kyaykosa) - 12,5% (t-3,1; p<0,05). YcraHoBieHa A0CTOBEpHas

12



KOPPEISAIUOHHAS 3aBUCUMOCTh MEXIY COJCp)KaHHEeM CBHHIIA B XBOWHKAX COCHBI
O0OBIKHOBEHHOH M YPOBHEM XBOMHOK C MSTHaMHu U ycbixanuewm (r-0,95, t-4,3; p<0,05).

Tabmuna 3.5 - CocTostHuE XBOU COCHBI OOBIKHOBEHHOW OTOOpPAaHHOW B pa3IMYHBIX
30Hax r. Kapakon

Ne Mecto otbopa KonuyecTBo Kosim4ecTBO XBOMHOK €

00cCiIeT0BaHHBIX MSTHAMHU U YChIXaHUEM
XBOWHOK Yucio %+m, p<0.05

KonTposnb 200 10 540,68

yi. Macanuesa (TOC) 200 18 9+2

yi. Tokroryna / yn. XKycaesa 200 28 14+2 4

(IlenTp ropona)

yin.  Keigelp ake /  ym 200 25 12,5+2,3

KyuykoBa

yn. Kyrmanmanmea / yiIL 200 22 11£2,2

[IpxeBaIbCKOTO

O3zeneHeHue SBISETCA Ba)XKHOM COCTABHOW YacThO TI'PaJOCTPOMUTENILCTBA, B
KOTOpPOM HEOOXOJMMO YUYUTHIBaTh OHOJIOTMUECKHME OCOOCHHOCTU JE€PEBHEB U
KyCTapHUKOB, MOJ0UPATh HEOOXOAUMBIEC BUJIbI PACTEHUI C yU4E€TOM YCJIOBHI ropoja.
B kauecTBe pekoMmeHnanuii B LensAx o3ejeHeHus ropoja Kapaxois, HeoOXoaumo
BBICQ)KMBATh OOJIBIIIE JTUCTBEHHBIX JIepeBbeB, HE MeHee 70% OT 00IIero KoJn4ecTna
BBICAKUBAEMbIX pacTeHuil. [IpUib, CKamauBaromuecs B KPOHAX JIEPEBHEB B TCUCHUE
JieTa OmajaaeT BMECTEe C JIMCTBOW. JINCTBEHHBIE JIEPEBbS CO3AAIOT OOJIBIINI IIITYMOBOM
Oapbep. XBOHHBIE JIepeBbsi, OCOOCHHO COCHa OOBIKHOBEHHAs, IIJIOXO MEPEHOCAT
3aMbIJICHHOCTh U 3ara30BaHHOCTh aTMOC(EPHOTO BO3TyXa.

3.4. ConeprxaHue MHKP03J1eMEeHTOB Ha Tepputopun nojurona THO ropoaa
Kapaxoa

[Tonuron mnpexacTaBiasieT coOOM Kapbep IUIOMAAbI0 4 Ta, HE UMEIONIINI
NPOTUBO(PUIBTPALIMOHHBIE JKpaHbl, YJIOBUTENEedW H 00paboTku (¢uiabTpara, c
CEpO3EMHBIMM TIECYaHBIMU TOYBAMU C BKIIOYEHUSAMH TpaBUs, C BBICOKOU
MPOHUIIAEMOCTBIO0, HU3KUM YEPKUBAIOITUM MMOTEHIIMAJIOM U HU3KUM OPTaHUYECKUM
coaepxxanueM. Ilonuron coaepxut 80-85% TBepabiX U 10 15% MNUIIEBBIX OTXO/IOB.
Conepxanue B mouyBax Ag, Bi, Sn, Mo, W, Ni, Mn, Ti, V, Cr, Ga, Ge, Li, Sr, Co
BapbUpYeT B Tpejiesiax MECTHOTO (POHOBOTO ypOBHS, BbIle oHOBOTO ypoBHS: CU B
1,3-1,6 pa3 (t-17,6; p<0,05); Zn B 1,6-3,3 pa3 (t-19,7; p<0,05); Pb B 1,5-3,5 pa3 (t-
14,1; p<0,05); As B 6-10 pa3 (t-12,7; p<0,05), Ba B 1,3-1,6 (t-2,8; p<0,05).
[Tpepsimenwne [1JIK B mouse ycranorieno no Zn B 2,2-4,4 pas, Pb B 1,5-2,2 pa3, As B
3-5 pas3 (tab:. 3.6).
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Tab6muma 3.6 - CpegHee coaepikaHre MUKPOIJIEMEHTOB B pailoHe
nonurona ThO r. Kapakou

Ne Mecto oT6opa Cu 7Zn Pb AS Ba
(M+m, p<0.05)

1 [Tonmuron THO, 50 100 30 10 500
TOYKa | +38 | +11,2 | +3,8 +1,6 +7.9

2 ITomuron THO, 40 150 50 6 400
TOYKa 2 +4,1 +145 | +4.2 +0,8 +3.8

3 |Ilomiron TEO, 50 200 70 6 500
TOuKa 3 +45 | +158 | +7,9 | +0,5 +4.5

4 3a mosmronoMm ThO 30 60 20 1 300
(KoHTpoJib) +2.5 +4.5 +1,5 +0,2 +3,5

Pacuetst moka3zarenss abcomtotHoro HakorieHus (ITAH) B Bepxuem 30-

CAaHTHMETPOBOM CJIO€ TPYHTa CBHUICTEILCTBYIOT O HAKOIUIEHUHM 54 TOHH MBIIIbSIKA,
120 Tonnmr meau, 300 TtomH cBuHna, 840 TOHH muHKa, 1200 TOHH Oapus Ha
KBaJPAaTHBI KWJIOMETP. MBIBIK MOXET OKa3aThb OO0Jee CUIBHOE TOKCHYECKOE
BIIUSTHUC HA KUBBIC OPTAaHU3MBI.

3.5. Coaep:kaHue MHKPOIJIEMEHTOB B CTOYHBLIX BOJAX OYHCTHTEJIbHBIX
coopy:kenuii ropoaa KapaxoJ

OuncTUTeNbHBIE COOpYXEeHUS ropoaa Kapakosm HaXomsTCs B BOJOOXPAHON 30HE
pexu Kapakon. B utone u B oktsa6pe 2017 roma Obut 0TOOpaHbl pa3oBbie MPOOBI
CTOYHBIX BOJI Ha Pa3HBIX CTAAUSIX OYHCTKU (PEIIETKH, MECKOJIOBKH; IMEPBUYHBIC,
BTOPUYHBIE OTCTOMHHUKHU; OMOIPYIbI; HA BBIXOJIE OYMCTHBIX COOpYyKeHui). B mectax
otbopa mpoO BOJBI OBLIT MPOU3BEJAEH OTOOP MPOO MIIMCTHIX OCAJKOB CTOYHBIX BOJ C
WJIOBBIX TUIOMIAJOK. Pe3ynbTaThl colepKaHUil MUKPOAJIEMEHTOB B CTOYHBIX BOJaX
npeactasieHsl B Tabnume 3.7. Comepikanne xumuueckux snmemento (Mn, Ni, Cr,
Cu, Pb, P) B cTOYHBIX BOJAaX OTBEYAIOT OOMYCTUMBIM HOPMaM KauecTBa
OpPOCHUTEIIBHON BOJIBI HEOOXOTUMBIX TUTST HOPMAJILHOTO pa3BUTHS
CEIbCKOXO3SIMCTBEHHBIX KYJBTYP W (PYHKITMOHHUPOBAHHS METHOPATUBHON CHUCTEMBI
ycTaHoBjeHHbIX B KP.

[TAK wmona ammonus (o azory) B Boje coctamisieT 1,5 mr/a. CoaepkaHue
aMMOHHS B TIpo0ax CTOYHOH BOJBI HA BBIXOJEC OUYHUCTHBIX COOPYKEHHU COCTaBUIIO
10,75 wr/m, Ha BBIXOAE HACOCHOHW CTaHIIMU 3,25 wmr/n. Kak mnoka3wIBaroT
PE3YNbTAThI, MPOUCXOIUT YMEHBIIICHUE COJEPKaHUS MOHA aMMOHUS B CTOYHOU BOJIC
B KOHEYHOW TOYKE OYHMCTKH, OAHAKO HaOmromaetcss mpesbimenue [1JIK B 2,2 pas.
Conep:xanne mukposnementoB (Mn, Co, Cu, Pb, Zn, Sr, Ba) naxoautcs B mpeaenax
HOPMBI, B JIOHHBIX OCaJIKaX WJIOBBIX IUJIOMIAJOK YCTAaHOBJICHO TMPEBHINICHHE

KJIApKOBBIX 3HaueHui mo Mo B 2,5 pa3, Cu B 2-4,5 pas, P 2,5-3,7 pa3 (ta6:.3.7, Tabum.
3.8).
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Tab6muma 3.7 - CoaepkaHuss MUKPOIJIEMEHTOB B CTOUHBIX BOJIaX

Mecto oTbopa mmpob Konnenrpanus (mr/n, M+m, p<0.05)
Mn Ni Cr Cu Pb P
1. Mexanuueckas 0,009+ | 0,001+ | 0,01+ | 0,004+ | 0,001+ 0,9
OUYHCTKA (PEIIETKH, 0,002 0,0003 | 0,002 | 0,0003 | 0,0001 +0,2
MECKOJIOBKH )
2. IlepBuuHbIit 0,015+ | 0,002+ | 0,003+ | 0,006+ | 0,002+ 15
OTCTOMHUK 0,003 0,0005 | 0,0005 | 0,0003 | 0,0001 +0,2
3. Bropuunsiit 0,07+ 0,001+ - 0,005+ - 1,7
OTCTOMHHUK 0,01 0,0003 0,0002 +0,2
4. buonpyna Nel 0,016+ | 0,001+ - 0,006+ - 2
0,004 0,0002 0,0003 +0,3
5. buornpym Ne2 0,054+ | 0,001+ - 0,005+ - 2,5
0,012 0,0002 0,0002 +0,3
6. Ha BrIXO/IC 0,088+ | 0,044+ | 0,26+ | 0,004+ | 0,0009 2,0
OYHCTHBIX 0,021 0,005 0,05 0,0001 +0,3
COOPYKECHUH
7. Ha BeIXOHC 0,0012+ | 0,012+ | 0,027+ | 0,004+ | 0,0009 1,2
HACOCHOU CTaHIIMH 0,0003 0,003 0,008 | 0,0001 +0,2
Hopwmpbl kauecTBa 0,1 0,2 0,5 1 0,03 10
OPOCHUTEIIbHOU
BOJIBI

Tabnuna 3.8 - ConeprkaHuss MUKPOAJIEMEHTOB B 0CaJIKaX CTOYHBIX BOJI

Mecto oT6opa mpod Konnenrparus (mr/kr, M+m, p<0.05)
Mo Cu P

Mnosas momtagka Nel 5+0,6 90+7,5 3000+25

WMnoBas momraaka Ne2 - 40+2,8 2000£15

[Tocne mnpoXoXIEeHHWs BCEX CTaAuid OYMCTKA CTOYHAs BOJia TOCTYMAaeT B
OaccelH-HaKoMuUTEIb, Jajee BOJa IMOCTYMaeT B HACOCHYIO CTaHIMIO, TIOCIE
pasz0aBieHus C YHUCTOU BOJIOM, OHa MEePEeKauYnNBaACTCS Ha M1OJINB
CEIIbCKOXO03SMCTBEHHBIX MoJieH miomaabto 620 ra. [louBbl rOpHO-TOIMHHBIE CBETIIO-
KallITAHOBBIE, CO  CPEAHECYTJIMHUCTBIM  MEXaHUYECKHMM  COCTaBOM, HMEIOT
cmabomenounyto peakiuto pH (8,4), ¢ conepxanuem rymyca - 2,6%. Coaepxanue
mukpoastemerToB (Co, Ti, V, Mo, Zr, Pb, Zn, Sr, Ba) B mouBe BapbUpyeT B Ipe/eiax
¢boHOBOTO  YpOBHH, npespiiieHne  [IJIK 1m0  MOHMTOpPUHTY  3€MeEb
CEIBCKOXO3SIIICTBEHHOTO HA3HAYEHUSI HE YCTAHOBJICHO.

3.7. YenabHasi aKTUBHOCTb PAIMOHYKJINIOB B mouBax ropoaa Kapakoa

MonHoCTh paauanoHHOro (GoHa MO TraMMa-u3JIy4eHUI0 Ha TEePPUTOPUH
r. Kapakon Bapsupyer B npenene 16 - 30 mxP/4. bezonacHbiM cuuTaeTcs ypoBeHb
pagyuanuu A0 BeIWYMHBI, npuodiusuteabHo 50 MkP/4, cormacno 3akona KP
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Texandeckuit permamedHT «O paguanoOHHOW O€30MaCHOCTHY» MOIIHOCTH 03Bl
ramMmma-usnydeHuss He nospkHa npeBbimaTh 30 MkP/4. [lo 30 Toukam u3MmepeHus
paavalMoHHOr0 (OHAa C HCMOJb30BaHWEM KOMIBbIOTepHOUW mporpammbl Golden
Software Surfer 11 cocraBieHa kapTa-cxeMa MOITHOCTH JKCIIO3UIIMOHHON 03I
raMMa-usjaydeHuss Ha Tteppurtopuu T. Kapakon (puc. 3.8). Bapuwammm ypoBHs
AKCHO3MIIMOHHOM /103bI B TCUCHHE TPEX JICT HE3HAYUTENbHBI (puc. 3.9).

-
10 R

Puc. 3.8. Kaprocxema MOIIHOCTH SKCHO3WITMOHHOW 03Bl TaMMa-H3JIy9CHUS
Ha TeppuTopun . Kapakon (MkP/4)

35

30 A

25 A

/B
AVAVAVA"Q

MKP/u

15

10

123456 7 8 9101112131415161718192021222324252627282930

=0=2016 =l=2017 =#4=2018 =>=[11Y

Puc. 3.9. Bapuaruu ypoBHsI 9KCTIO3UIIMOHHOM 0361 Ha Tepputopuu T. Kapakon 1o
30 toukam n3mepenuid 3a 2016,2017,2018 roast

VY enbHasg aKTUBHOCTb PAJMOHYKJIIN]IOB: 238U, 232Th, 40K, B7Cs B mousax sKmiIbIX
paiioHoB ropona Kapakon HaxomuTcs B IIpefierax €CTECTBEHHOTO YPOBHS

xapaktepHoro it ccbik-Kynbckoit o0aactu (Tadi. 3.8).
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Tab6muma 3.9 - Coaeprxanve paIMOHYKIUAOB B MouBax ropoja Kapakon

Mecto ot6opa U/~ Th | “*Th | “K | "'Cs
VY aenbHas akTuBHOCTH, br/kr (M+m, p<0.05)
Kapkosnbckuii roc. 78,1+ 57,1+ 606+ 7,6+
MIPUPOTHBINA MTAPK 4,9 5,2 6,3 0,2
Mukpopaiion 39,8+ 50,1+ 523+ 5,9+
«Kamxka-Cyy» 2,3 51 54 0,2
[Tapk «IToGembr» 70,8+ 57,1+ 624+ 3,9+
53 4,5 55 0,3
MuxkpopaiioHn 55,5+ 58,7+ 552+ 3,9+
«Bocxom» 3,2 49 5,2 0,3

B nHacrosiiee BpeMsi KOMIIBIOTEPHBIE MPOTPAMMBI ITUPOKO HCIOJIB3YIOTCS B
PaMOdKOIOTHYECKOM MOHUTOPUHTE OKpYXaromiel cpenbl. [IpukianHoii naker Erica
tool 1.2 »to mporpammHOe oOecriedeHue, KOTOPOE HCIOIB3YeTCsl ISl OICHKH
paAMallMOHHOW OMACHOCTH HAa3eMHBIX H BOJHBIX JKocucTeM. PacueTsl c
UCrob30BaHueM mporpammbel Erica tool 1.2 mokasamu, uro ¢akrtop pucka s
JKUBBIX OPraHM3MOB HA3€MHBIX SKOCUCTEM HE 3HAYUTEJICH, MXU W JIMIIAWHUKU
CIIOCOOHBI HaKaIlJIMBaTh OOJbIlIE ypaHa, ueMm apyrue opranusmsel (puc. 3.10). B
npezaenax moriaomeHHbXx 103 (0-50 MkI'p/4) y TpaBSHHCTBHIX pacTEHHH BO3MOXHO
nposiBiieHue MOp(}o-PpU3NOIOTUYECKUX OTKJIOHEHHM OT HOPMBI U HE3HAUUTEIBHOE
YBEJIMYEHUE YPOBHS XPOMOCOMHBIX abeppaluii.

80 741
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2 = = S 58 o8 &
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(©] 3 (3] U — o
: $ 8 8 ¢
Q
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Puc. 3.10. Y nenpHast akTHBHOCTh ypaHa B )KMBBIX OpraHU3Max

Cpeny opraHu3MOB BOJHBIX PKOCHCTEM pacyeThbl MOKa3ajau, YTO OPIOXOHOTHE
MOJUTIOCKM ¥ BOJIOPOCIHM CHOCOOHBI HAaKalIUBaTh OOJIbIIIE YypaHa, 4YeM Jpyrue
OpPTaHU3MBlI. Y Bogopocieli B mpeaenax mnorntoméHHbIX 03 (0-50 mkI'p/u)
BO3MOXEH CTUMYJHPYKOIIMA POCT, y APYTUX BOAHBIX OPTraHU3MOB OTCYTCTBYET
CTaTUCTUYECKU 3HAYMMOE BIVSHUE PAAMALIMU HA OCHOBHBIC )KU3HEHHBIE ITOKA3ATENMH.
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BbIBO/IbI
1. [lo xmMuueckoMy coctaBy Bojaa peku Kapakon cimabo MuHepann3oBaHa,
TUAPOKApOOHATHO-CYIB(ATHOTO THUMA, C MpeodiagaHueM Kanblusa. [IpeBbllieHue
[IJIK B peuHoil Boae IJIsi MUKPODJIEMEHTOB U PATUOHYKIHJIOB MO XO3MCTBEHHO
MUTHEBOMY M KYJBTYPHO-OBITOBOMY IIOJIb30BAaHUIO HE YCTaHOBJIEHO. B wimcro-
TJIMHUCTBIX (PPAKIUSAX JTOHHBIX 0CaAKOB peku Kapakoi ycTaHOBIEHO HAKOIUICHHE 110
Cu B 2,5 pas, Pb B 2 pa3, U B 2 pa3 OTHOCHTEIBHO KIAPKOBBIX 3HAYCHHIA.
2. B nmoyBax nenTpasibHOM 4yacTu ropojaa Kapakosl ¢ HHTEHCUBHBIM JABHKEHHEM
aBTOTpaHcHopTa ycraHoleHo npesbimienne [1JIK mo Zn B 1,1-6,5 pa3, Pb B 1,2-2,5
pa3. XBolHBIC M JIMCTBEHHBIC jJepeBbs HakamumBaroT ZNn (KBIT 4,5-11) u Pb (KBII
0,16-1,5). VYcraHoBieHa JOCTOBEpHas KOPPEIAIMOHHAS 3aBUCUMOCTh MEXKIY
CoJiep>KaHNEM CBHHIIA B XBOMHKAX COCHBI OOBIKHOBEHHOH M KOJMYECTBOM XBOMHOK C
npu3Hakamu yceixanus (r-0,95, t-4,3; p<0,05).
3. [Toauron TBepabIX OBITOBBIX OTX0JI0B Topoaa Kapakon coxepxutr 80-85%
TBEPABIX U 70 15% mUIIEBBIX OTXOJ0B. B MOBEPXHOCTHOM CliIO€ TMOYB MOJUTOHA
ycranosjeHo npesbiienne [1JIK mo Zn B 2,2-4,4 pa3, Pb B 1,5-2,2 pa3, As B 3-5 pas.
4. OuncTuTeNbHBIE COOPYXeHUs Topoja Kapakon HaxoIsiTcs B BOJOOXpPaHOM
3oHe peku Kapaxon. B cTounbix Bogax ycraHoieHo npesbiiieHue [1JIK mo azoty
aMMOHUITHOMY B 2,2 pa3, B JIOHHBIX OCaJIKaX WJIOBBIX IUIOIIAIOK MPEBBIINICHNUE
KJIapKOBBIX 3HaYeHui 1mo Mo B 2,5 pasz, Cu B 2-4,5 pa3, P 2,5-3,7 pas.
5. MOMIHOCTh 3KCIO3UITMOHHOW J03bI TaMMa-H3IyYCHHUS paaualiioHHOrO (oHa
Ha Tepputopuu ropoaa Kapakon He mpeBsilaeT AomycTUMbIi ypoBeHb (30 MKP/4),
yAEIbHAS aKTUBHOCTHh PAJUOHYKIIHIOB (**®U, #*Th, K, ¥'Cs) B mousax, (dhaxTop
paAMaIIMOHHOTO pUCKAa M J03bI OOJIYYEHUS VISl KUBBIX OPTaHW3MOB BAapbUPYIOT B
npenenax HOPpMBI.

INPAKTUYECKHUE PEKOMEHIAIINN

1. B nensax o3zenenenus ropona Kapakon, HE0OXOIMMO BBICAKHMBATH OOJIbIIE
JUCTBEHHBIX JepeBbeB, He MeHee 70% oOT oOIIero KoJMYecTBa BHICAXKUBAEMBbIX
pacteHuil. OCHOBHOW aCCOPTHUMEHT JEPEBBEB U KYCTAPHUKOB, PEKOMEHIYEMbIE IS
o3eneHeHus ropoaa Kapakouir:

e Tomnob cepedpuctsiii (Populus alba)

e Tomous mupamunanbHbeii (Populus nigra)
e bepesa nosucnas (Betula pendula)

e Bs3 menkomuctaeiit (UImus pumila)

2. Topony Kapakonm HeoOXOIuMBbl MHBECTULIMU B TMPOEKTHI IO YNPABICHUIO
TBEPABIMU OBITOBBIMU OTXOAAaMH, B paMKaxX KOTOPBIX HEOOXOJUMO MOCTPOCHHE Ha
TEPPUTOPUH AEUCTBYIOIIErO0 noymroHa ThO MycopocOpTUPOBOYHOIO KOMILIEKCA,
II0CTaBKa HOBOW MYCOD BBIBO3SILIIEH TEXHUKU, KOHTEHEPOB.
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PE3IOME
auccepranuu  HopaeBoii KbimM0aT beKTypcyHOBHBI Ha TeMy: JKOJIOIO-
OmoreoxuMuUeckasi oueHka OacceilHa pexku Kapakos Ha couckaHue y4deHOM
CTeNeHN KaHAuJAaTa OHOJIOrMYecKHX Hayk mno cneuuajabHoctu 03.02.08 —
IKOJIOTHSA

KiroueBble cioBa: cojepkaHue, yJeibHash aKTUBHOCTh, pPaJUdallMOHHBIN (OH,
KJIApK, I[I04YBa, BOJA, pPACTEHUs, JOHHBIE OTJOXEHUA, MHUKPOIIEMEHTHI,
PaIUOHYKIUIBI.

O0beKT ucc/IeJ0BaHMA: T10YBA, BOJIA, IOHHBIE OTIIOKEHHUS, PACTCHHUS.

IIpeamer mcciaeNOBaAaHUA: MHUKPOAJIEMEHTHl M PAJUOHYKIUILI B MPUPOJHO-
TEXHOT€HHBIX dKOCUCTEMax OacceliHa peku Kapakou.

Heas padoTbl: DOKOJIOro-OMOre€OXMMHUYECKAss OLEHKA YPOBHEW HAKOIUIEHUS U
paccerBaHusl MHKPOXJIEMEHTOB, PaJMOHYKIUJIOB B KOMIIOHEHTAX OKpYKArOUIEH
cpenbl ropona Kapakois u conpenenbHbIX TEPPUTOPHIL.

Metoabl  McciaedoBaHUWsi:  TOJIEBble, OMOWHIUKAIIMOHHBIC,  CIEKTPAJbHBIMH,
Paaro’KOJIOTUUECKUE, JO3UMETPUUECKU, TaMMa-CIIEKTPOMETPUUYECKHIA.
IonyyeHHble pe3yabTaTbl M MX HOBHM3HA: BriepBble NMPOBEAEHBI KOMILICKCHBIE
IKOJIOT0-OMOTEOXUMHUYECKUE M PATUOIKOJIOTUUECKUE HCCICAOBAHUS B YCIOBHSIX
IPUPOTHO-TEXHOTEHHBIX dKocucTteM Oacceiina pexku Kapakosn. Ilpessimenue [1IK B
PEYHOM BOJI€ MO0 MHUKPOAJIEMEHTAM WU PAJUOHYKJIMIAM HE YCTAaHOBJIEHO. B mimcro-
TIIMHUCTHIX (DPaKIMsIX JOHHBIX 0caakoB peku Kapakon cogepxanue Cu B 2,5 pas, Pb
B 2 pa3, U B 2 pa3 BblllIe KIAPKOBBIX 3HaYeHUH. B mouyBax LEHTpanbHOW YacTH
ropoga Kapakon ¢ HMHTEHCUBHBIM JIBMKEHUEM AaBTOTPAHCIOPTA YCTAHOBJICHO
npepbimieare [1JIK mo Zn B 1,1-6,5 pa3, Pb B 1,2-2,5 pa3. JIyisg XBOWHBIX H
JUCTBCHHBIX JIEPEBBECB, XapaKTEPHO HAKOIICHWE B XBoe M JHCThIX ZNn u Pb. B
OBEPXHOCTHOM cJjioe mouB noaurona TBO coxepxanue Zn B 2,2-4,4 pas, Pb B 1,5-
2,2 pa3, As B 3-5 pa3 Beimie [1/IK. B cTouHBIX BOJAaX yCTaHOBJIEHO MPEBHIIIICHUE
[IJK mo a3oTy amMMOHMIHOMY B 2,2 pa3, B JOHHBIX OCAJKaxX WJIOBBIX ILIOMIAJ0K
HakoruieHne mo Mo B 2,5 pa3, Cu B 2-4,5 pa3, P 2,5-3,7 pa3 OTHOCHTEIHHO
KJIAPKOBBIX 3HAYEHUW. YPOBEHb JKCMO3UIIMOHHOM J03bI paguallMOHHOTO (poHa 1O
raMMa-u3JIy4eHHIo, yJelbHas aKTHBHOCTh paguoHykiauaoB (U, 232Th, YK, 137CS) B
MOYBE, J03bI OOy4eHHUS M (PaKTOp PaJAMAIMOHHOTO PHCKa BAPBbUPYIOT B Mpeeax
HOPMBI.

PexoMenganum 1no MCHOJB30BAHUIO: MaTepuanbl pabOThl  MOTYT  OBITh
ucrnoss30Banbl ['eHepanbHOM qupeknueit buochepuoit Tepputopun «Mccbik-Kenby,
Nccepik-KynbCKuM TeppUTOpUATIBHBIM YIIPABICHUEM OXPaHbl OKPY’KAroUIeld Cpeibl U
JIeCHOTO X03s1iicTBa, KapakogbCKUM TOCyJapCTBEHHBIM MIPUPOIHBIM MAPKOM B LIEJISIX
HKOJIOTUYECKOTO MOHHUTOPMHITAa M OXpaHbl OKPYXKAIOIIEH MOPUPOIHON CpEeIbl.
OTtnenbHBIE TIIaBBl UCTIONB3YIOTCA B yueOHOM mporiecce UT'Y um. K. TriabicTanoBa
IpU YTEHUU JIEKIMHA W TPOBEICHUM CEMUHAPCKUX 3aHATUA 1O JUCLMILUIMHE
«IKOJIOTHS».

O6s1acTh NpPUMEHEHMS: DHKOJOTUS, SKOJIOTMYECKas TeOXUMHUS, paaualdoHHas
HKOJIOTHSI, OXpaHa OKPYKAOLIENH CPEIBI.
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HNopaeBa KpimOar bektypcyHoBHaHbIH «Kapakos IapbIsiCbIHBIH aJa0bIHA
IKOJIOTHSIIBIK-0MOTre0OXMMHUSAJIBIK 0aa Oepyy» aered temana 03.02.08 — s3koJiorus,
agucTurn  O0OWHYA OHOJIOTMS WIMMACPUHUH KAHAUAATHI OKYMYWITYYJIYK
AApaKAChIH U3ICHUII AJIYY YYYH Ka3blITaH JMCCePTANUICHIHBIH KbICKA4a
KOPYTYHAYCY
Tyitynayy ce3mep: akTUBAYYJIYTY, paIHALUSIIBIK Ky4dy, TOIypakK, Cyy, 6CYMIYKTep,
Cyy TyOyHJery bulailsiap, MUKPO3JIEMEHTTED, PAAUOHYKIUIACD.
N3uianeeHyH 00beKTHCH: TONYPAK, CYyy, CYy TYOYHIOI'Y blUIaiiap, 6CYMIYKTOp.
HN3unnoonyn mpeamern: Kapakon  JapbLICBIHBIH — anaObIHAArbl  TaOWTHIN-
TEXHOT€HJUK  SKOCHCTEMAJarbl  MHUKPO3JIEMEHTTEpP JKaHa  PAJAUOHYKIUIJEDP
H3unneenyn  makcarbl:  Kapakonm — maapelHBIH — ailllaHa- ~ YOMPOCYHYH
KOMITIOHEHTTEPUH/IE PAJAUOHYKIUIACPAUH >KaHA MHKPOSJEMEHTTEPAUH TONTOIYY
YKaHa Yarbulyy JEHID3JIMHE HKOJIOTHSIIBIK-OMOreOXUMUSIIBIK 0aa Oepyy.
M3uinee bIKMAJapbl: Tajnaa, CHEKTPIUK, PAAUOIKOJOTHSIIBIK JAO3UMETPUKAJIBIK,
raMma-CreKTpOMETPUKAIIBIK, OMOUHIUKAITUSITBIK.
AJIBIHTaH JKbIMBIHTBIKTAP JKAaHA HaTblikanap: Aunraukel ony Kapakon
JApBIACHIHBIH ~ alla0bIH/Iarbl  TAOUTHIM-TEXHOTEHIUK HSKOCHCTEMara KOMILUIEKCTYY
HKOJIOTUSIIBIK  OMOT€OXMMHUSIIBIK  M3WII00JOp Kypry3yiaay. Jlapeia cyycyHna
PaAMOHYKIHUIEP KaHA MUKPOZJIEMEHTTEp OCNTMIIEHI'€H YEKTETH KOHLEHTpalusigaH
YKOTOpYyJallbl KaTTaJraH oK. Kapakoisl CyyCyHyH YOKMOCYHI® bLIANIYy-4OIOIYyYy
dpakusIapaa KIApKThIK MaaHHcHHE Kapata Cu 2.5 asce, Pb 2 ace, U 2 ace
TonTONyycy OenrmneHan. Kapakon maapblHbIH aBTOPTPAHCIOPTTYH WHTEHCHUBAYY
KBIMMBUIBI 00TOH G0opOopayk OenyryHmory tomypakta Zn 1,1-6,5 sce, Pb 1,2-2,5
ace JKbY xoropynamisl aHbIKTaNAbl. ATaJIraH MIAPTTA OCYN KATKAH UMHE KaHA 7Ka3bl
KAJTOBIPAKTYY JapakTapJiblH *KajaOblpareiHaa >kaHa uiHe kanOwiparbiHga Zn (KBIT
4,5-11) xana Pb (KBII 0,16-1,5) tonromymy Oenrwienau. [lomuroHayH Tormypak
KalTaMbIHBIH YCTYHKY KaTMmapbiHga Zn 6oronua 2,2-4.4 sce, Pb 1,5-2,2 ace, As 3-5
sce JXKBY sxoropymnamisl 6enrmienred. TamrTanapl cyyja aMMOHUIUTYY a30T OOrOHYA
2,2 ace, pUIANIYY asHTTBIH YokMe KamablkTapbeiHaa Mo 2.5 ace, Cu 2-4,5 ace, P 2,5-
3,7 nsce kmapkTeik Maanure kapara JKBY skoropymamibl asblkTanabl. Kapakon
IIaapblHBIH JKaHa ara 4YeKTell aWMakKThlH TomyparbiHga U, 22Th, K, ¥'Cs
PaAMOHYKIUICPJIUH  aKTUBIAYYIYTY, TaMMma-HypjaHyy OOIOHYa pagualusijIbiK
(GOHIYHYH OSKCHO3UIMUIBIK OJYOMY TaOUIbIH JIEHID3J UYEHEMHUHJAE SKEHIUTU
OENITHIIEHIH.
IMaiinananyy OorwHuYa cynymrap: MmTuH Mmarepuanmapsl ailjaHa - 4eUpeHYH
OOBEKTWIIEPUHACTH XUMUSJIBIK KaHa PalOaKTUBAYY JIEMEHTTEPAUH KapMalbIIIbIH
aHBIKTOOJO0 3apbUIABIK KaTapbl »centenreHaukTeH, «blceik-Kem» buocdepanbik
aliMarbIHbIH T€HEpaNJIbIK AUPEKIUsAchl, Kapakosl MaMIEKeTTUK KapaTbUIbI MapKbl
TapaOblHAaH TMpakTUKa >KY3YHIO KOJJIOHyyra OosoT. Teopusuiblk MaTepuangap
K.ToiubicTanoB atbiHgarsl bIMY okyy mporneccunyie «KOJOTHS» JIUCHUILIMHACKI
OOIOHYA JIEKLMsA OKyyJa »KaHa CEeMHUHapAbIK cabakTapIbl ©TKepYYAe® KOJIOHYIYII
KeJIeT.
Kounonyy Tapmarbl: 3KO0JIOTHS, SKOJIOTHSIIBIK T€OXUMUS, PAIUAlUIIBIK IKOJIOTHS,
alJIaHa- Y6HUPOHY KOProo.
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SUMMARY
of a dissertation written by Imbrayeva Kymbat Bektursunovna on the theme:
“Ecological and biogeochemical assessment of the Karakol river basin”,
submitted for the degree of candidate of biological sciences in the field 03.02.08 -
ecology

Key words: content, specific activity, radiation background, clarke, soil, water,
plants, bottom sediments, trace elements, radionuclides.

Object of research: soil, water, bottom sediments, plants.

Subject of research: trace elements and radionuclides in natural and technogenic
ecosystems of the Karakol river basin.

Objective: Ecological and biogeochemical assessment of the levels of accumulation
of trace elements and radionuclides in the environmental objects of the city of
Karakol and adjacent territories.

Research methods: field, bioindication, spectral, radioecological, dosimetric,
gamma-spectrometry.

The obtained results: for the first time, comprehensive ecological, biogeochemical,
and radioecological studies were conducted under the conditions of natural and
technogenic ecosystems of the Karakol river basin. The excess of the maximum
permissible concentration (MPC) in river of water for trace elements and
radionuclides has not been established. In the sludgy-clay fractions of the bottom
sediments of the Karakol River, Cu accumulation was found to be 2.5 times, Pb 2
times, U 2 times relative to the clarke values. In the soils of the central part of the city
of Karakol with heavy traffic, an excess of the MPC of Zn was found to be 1.1-6.5
times, Pb 1.2-2.5 times. For coniferous and deciduous trees growing under these
conditions, accumulation in the needles and leaves of Zn and Pb was revealed. In the
surface layer of the soil of the landfill, the MPC of Zn was exceeded by 2.2-4.4 times,
Pb by 1.5-2.2 times, As by 3-5 times. In wastewater, it was found that the MPC of
ammonium nitrogen was exceeded by 2.2 times; in the bottom sediments of silt sites,
Mo accumulation was found to be 2.5 times, Cu to 2-4.5 times, P 2.5-3.7 times
relative clarke values. Radioecological studies have shown that the level of the
exposure dose of the background radiation by gamma radiation, the specific activity
of radionuclides (U, **Th, “K, **'Cs) in the soil varies within the permissible norm.
Application: The materials of the work can be used by the General Directorate of the
Biosphere Territory “Issyk-Kul”, the Issyk-Kul Territorial Department of
Environmental Protection and Forestry, Karakol State Natural Park for the purposes
of environmental monitoring and environmental protection. Separate chapters are
used in the educational process. K. Tynystanova when lecturing and conducting
seminars on the subject "Ecology".

Field of application: ecology, ecological geochemistry, radiation ecology,
environmental protection.
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