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Pa6ota BeimonHeHa Ha Kadenpe ecrecTBeHHBIX Hayk Mcchik-Kynbekoro
rocyaapcTBeHHOro yHuBepcurera uM. K. ThiHbICTaHOBA

Hay4Hblil pyKkoBoaAHTE/Ib: Kauabi0aes bakbiT KagbipoekoBuy
JIOKTOp OMOJIOTMYECKHUX HAyK, AOLEHT McehIk-
Kynbckoro rocyjapcTBEHHOIO YHUBEPCUTETA
uM. K. TeiHbICTaHOBA.

Oduumnanbubie onnoHenThl: KanaeB AmumxaH ToKTachIHOBHY
JIOKTOp OMOJIOTMYECKUX HayK, podeccop,
nupexktop HUU npoGaem GnoTexHoI0ruu
2KeTbICyCcKOro rocyJapCTBEHHOTO
yHuBepcureta uMm.M. XKancyryposa;

ToxrocynoB Tumyp AcanoBuyu

KaHIUJAT OMOJOrO4eCKUX HAYK, TOIEHT,
3aBeayromui kadenpoit 6uo’K0I0TUN
Keipresckoro HanmonansHoro yHusepcurera
M. K. banacarsina.

Beaymas opranusanusi: Ka3zaxckuit HanimoHalIbHBIN YHUBEPCUTET UMEHU
Anp-®apabu, kadeapa 6mopazHooOpazus u
ouopecypcoB (Pecnybnuka KazaxcraH,

r. Aimmater 050040, ipocriekT ans-Papadu, 71).

Bammra coctontess «29» Hosbps 2019 r. B 14% wacoB Ha 3acemanum
MEXKBEJIOMCTBEHHOTO auccepranionHoro cosera J[ 03.18.569 mo 3amqure
JUCCepTallMii  Ha  COMCKAaHME Y4YE€HOM CTeneHu (JIOKTopa) KaHaujaTa
ononornyeckux Hayk npu Muctutyte Ononorun HanmoHanbHOM akajieMHH HAayK
Koipreizckoit  PecnyOnuku — (coyupeautenb:  OLICKUI  roCyJapCTBEHHBIM
yHUBepcuTeT) 1o aapecy: 720071, r. bumkek, npocnekt Yyi, 265.

Kon Bebunapa: 721-031-1199

C nauccepramyeid MOXHO O3HAKOMUTBCS B lLleHTpanpHOM OHOIMOTEKE
HanmonansHoit akagemun Hayk Keipreickoit PecryOmmku o agpecy: r. buikex,
np. Yy#, 265a, Ha oduuuanbHoM caiite uHcTtuTyTta Omonmorun HAH KP:
https://bpinankr.kg/; wa  cailite = Hcchlk-Kynbckoro  rocyaapCTBEHHOTO
yauBepcuteTa uM. K. TeiabicTanoBa: http://main.iksu.kg/

ABTtopedepat pazocnan «29» oktsops 2019r.

YueHslil cekpeTapb

MEKBEJIOMCTBEHHOT'O

JIUCCEPTAIIMOHHOI'O COBETA,

KaHIUJAT OMOJOTUYECKUX HAYK basmankynosa K. [Ix.


https://bpinankr.kg/
http://main.iksu.kg/

OBIIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJIbHOCTh TeMmbl aucceprauum. Hcceik-Kynbckas koTinoBuHa —
YHUKaJIbHBIM paiioH Ouocdepbl, B LEIIX COXPAHEHHS] OKpYKAroUehd Cpenbl
JAHHOTO TIPUPOJHOTO KOMIUIEKCA, 10 pemeHHuI0 Oopo MexIyHapoIHOTo
koopauHanmoHHoro coBera [Iporpammer FOHECKO «Yenosexk u Ouocdepar
(MAB), B 2001 rony ouochepnas tepputopusi «blcbik-Kénp» Obuta BKIIIOUEHA BO
BCEMHUPHYIO ceTh OmopesepBaroB. OCHOBHBIM KpuTepueMm buochepHoit
tepputopun  «blcbik-KEnb»  gBnsercss  cOallaHCUPOBAaHHOE  COLIMAJIBHO-
SKOHOMHUYECKOE Pa3BUTHE PETHOHA, COOJFOJCHHUE JKOJIOTHYECKUX HOPM B IEISAX
coxXpaHeHuss OuopasHooOpasus, mnaHAmMAPTOB U MPUPOAHBIX IKOCHUCTEM.
OOecnieueHne  SKOJOTUYECKOM  OE30MacHOCTH  BBICTYMAeT  00s3aTeIbHBIM
YCIOBUEM ISl JOCTHXKEHUS YCTOWYMBOTO Pa3BUTHSA, CIYXKUT OCHOBOM ISt
COXpPAaHEHHUSI TMPUPOJHBIX HKOCHUCTEM U TOAJEPKAHHUS BBICOKOIO KayecTBa
OKpyXarole cpeasl. B pernoHe aHTponoreHHsld (hakTop 3arps3HEHHs] PEYHOU
BOJIbI HamOOJiee BBICOK JIETOM WH3-3a TOBBIIICHHOW KYpOPTHOW AaKTUBHOCTH.
BecHoll ¥ OCEHBIO OCHOBHBIMU 3arpsi3HUTEISIMU  SIBJISIFOTCSL  COCTABHBIE
KOMIIOHEHThI a30Ta (HUTPAThl U aMMOHUM), MPUHOCUMBIEC TaJbIMH BOJAMH C
OpOILIAEMBIX YYaCTKOB 3eMJid. HeouulleHHbIe CTOYHBIE BOABI T'OPOJIOB, CEN H
CAaHATOPUEB SBJISIIOTCS MMOTECHLIHAIBHBIM HMCTOYHHKOM 3arpsi3HEHUsT B JIETHUI
epuo. (IxenbaeB b. M., Mypcanues A. C., 2012; JlxenOaeB b. M.,
Konbonmues b. T., Kamnpi6aes b. K., 2015; Djenbaev B. M, Kaldybaev B. K.,
Toktoeva T. E., 2016).

B Gacceitne pexun Kapakoyn MHTEHCMBHO pa3BHBAETCS TypHU3M, TPaHCIOPT,
CEJIbCKOE X035HUCTBO. IMEIOTCS AKOJIOTHYECKHE MTPOOIEMbl OUUCTKU CTOYHBIX BOJI
Y YTUJIM3aIMU TBEPABIX OBITOBBIX OTXOJOB, 3arpsi3HEHUS aTMOC(HEPHOTO BO3IyXa,
MOBEPXHOCTHBIX BOA, IOYBBl d3KoToKcukanTamu (Kamnmeibaes b. K., 2012;
Konbonmues b. T.,  2016;  KanmpipoBal'.b., 2017;  TriasiOekoB A. K.,
AzamatoB H. b, 2017; ToktoeBa T.D., 2018).

DKOJIOTHSI TSHKEINIBIX METAJIOB U PAJAMOHYKIIUIOB B YCIOBHIX OacceiiHa peKku
Kapakon pn0 HacTosimiero BpeMEHM OCTAETCA HENOCTATOYHO H3YYEHHOMW,
CYIIECTBYET TOTEHIMAJIbHAsE OMAaCHOCTh WX HAKOIUICHHS B  OOBEKTaxX
OKpYXKalomel MPUPOTHON cpeabl. B cBsi3u ¢ 3THM HEOOXOIUMBI JI€TaIbHBIC
9KOJIOTO-OMOT€OXUMHUUECKHE u PaINOdKOJIOTUUECKUE UCCIIeIOBAHUS
TEXHOT€HHBIX HAarpy30K, OIICHKAa CTENEHM HMX HAKOIUJICHWS W PAcCeUBaHUS B
KOMITOHEHTaX TPUPOJHBIX M TEXHOTCHHBIX JKOCHUCTEM: II0YBaX, PEUYHBIX U
CTOYHBIX BOJIaX, KOHTPOJIbHBIX MAPKOBBIX 30HAX PETHOHA.

CBs3b TeMbl JUCCEPTAIMM € KPYNHBIMM HAYYHBIMH HPOrPAMMAaMU
(mpoekTaMM) ¥ OCHOBHBIMHM HAYYHO-HCCJIEI0BATEILCKUMHU TPOEKTAMM.
PabGoTta BKiIIOYEHa B KOMIUIEKCHYIO TE€MY HAyYHO-UCCIIEIOBATEILCKOW pPadOTHI



Hcebik-Kynbckoro  rocygapctBeHHoro  yHuBepcutera uM. K. TriHBICTaHOBA

(dbuHaHCUpYyEeMOW JenapTaMeHTOM HAayKHM MUHHUCTEPCTBAa OOpa30BaHMS M HAYKH

Keipreickoit Pecyonuku 3a 2018 ron «YcroilunBoe pa3BUTHE U palliOHAIBHOE

HCIIOJIb30BaHNEe MPUPOIHBIX pecypcoB Mccbik-Kynbckoit obmactuy, 3a 2019 rox

«DKOJOTUYECKUE aCIIEKThl yCTOMYMBOTO pa3BUTHs ropoaa Kapakon».

LHeas wucciaenoBanus. OKOJIOr0-OMOreOXMMHUYECKas OIICHKAa YPOBHEH
HAKOIUIEHUSI U PACCEMBAHUS MHUKPODJIEMEHTOB, PAJIUOHYKINJI0B B KOMIIOHEHTAX
OKpykarouien cpensl ropoaa Kapakon u conpenenbHbIX TEPPUTOPHA.

3ajgaum uccJIe10BaHUA:

1. OrnpenenuTs MUKPOAJIEMEHTHBIA COCTaB BOJbBI, JTOHHBIX OTJIOKEHHUUI pEKH
Kapakon, conxep:xaHue MHUKpPO3JIEMEHTOB B MoyBax ropoja Kapakon u
MoYBaxX TOJIMTOHA TBEPABIX OBITOBBIX OTXOJ0B. Pacu€rel mokazarenei
a0COJIFOTHOTO U OTHOCUTEILHOTO HAKOIUJIEHUSI MUKPO3JIEMEHTOB.

2. Pacuntath K0dhQUITEHTHI OHOJIOTUYECKOTO MOTJIOLIEHUS
MUKPODJIEMEHTOB PACTCHUSIMU, BBISIBUTh OHOJIOTHYECKYIO peaKIHIo
PACTEHHI B yCIIOBUSAX TEXHOTCHHOW HATPY3KH.

3. OnpenenuTe MUKPORJIEMEHTHBIN COCTAB, COAECPKAHUE a30Ta AaMMOHHITHOTO,
HUTPATHOTO U HUTPUTHOTO B CTOYHBIX BOJAX OYMCTUTEIBHBIX COOPYKEHHI
ropona Kapaxkou.

4. OnpenenuTs MOIIHOCTH SKCHO3WLIHMOHHOW [03bl, YJIEJIbHOW AKTUBHOCTH
PaAMOHYKIMIOB B Io4Bax ropoaa Kapakoni, ycTaHOBUTH /10361 OOJTy4YEHUS U
dakTopa pagualmOHHOTO PUCKA JIJISl SKUBBIX OPTraHU3MOB.

Hayynasi HOBH3HA MOJIyYeHHBIX Ppe3yJbTaToOB. BriepBbie NPOBEACHBI
KOMILJIEKCHBIE HKOJIOT0-OMOTEOXUMUYECKIE u PaINO3KOIOTUYECKUE
UCCJICIOBAHUSI B YCJIOBUSIX MPHUPOJHO-TEXHOTEHHBIX HKOCUCTEM OacceiiHa peKH
Kapakon. Pe3ynbrarhl ncciieqoBaHui mokasainu, yTo Boja peku Kapakoin ciabo
MUHEpaJIN30BaHa, TUAPOKAPOOHATHO-CYNb(PATHOTO THUIA, C TpeolIaaHueM
KaJbllusl. MuHepanu3aiusi BOJbI B MEPUOJ MEXKEHHM BBIIIE, YeM B IMEPUOJ
MaKCHUMaJIbHOTO MOBEPXHOCTHOTO cTOKa. [IpeBbimienune [1JIK B peunoit Boae s
MHUKPO3JIEMEHTOB U PAJAHOHYKIHIOB MO XO3SIICTBEHHO MUTHEBOMY U KYJIBTYPHO-
OBITOBOMY TIOJIb30BAaHUIO HE YCTAHOBJICHO. B WIMCTO-TUHUCTBIX (paKIUIX
JIOHHBIX ocagkoB pekn Kapakon ycrtanosieHo Hakorienue o Cu B 2,5 pa3, Pb B
2 pa3, U B 2 pa3 OTHOCUTEIHHO KJIAPKOBBIX 3HAYCHUI.

B nouBax 1neHTpanpHOM yactu ropoja Kapakos ¢ MHTEHCUBHBIM JIBHDKEHUEM
aBTOTpaHcropTa ycraHoBieHbl npesbiiienue [IJIK o Zn B 1,1-6,5 pa3, Pb 1,2-2.5
pa3. s XBOMHBIX W JIMCTBEHHBIX JIEPEBHEB, MPOM3PACTAIONIUX B JAHHBIX
YCJIOBUSIX, BBISIBJIEHO HakoruieHue B XxBoe U JUCThsX Zn (KBII 4,5-11) u Pb (KBII
0,16-1,5). VYcraHoBiieHa OOCTOBEpHAs KOPPEISALMOHHAS 3aBUCHUMOCTb MEXKITY
COJIEp’)KaHMEM CBHUHIIA B XBOMHKAaX COCHbI OOBIKHOBEHHOM W KOJUYECTBOM
XBOMHOK C npu3Hakamu yceixanus (r-0,93, t-4,3; p<0,05).



[Tomuron TBO ropoaa Kapakon conepxkut okosio 80-85% TBepapix U 10
15% mnumeBbIx 0TX010B. B MOBEPXHOCTHOM CIIO€ MOYB MOJUTOHA YCTAHOBIIEHO
npesbiiienue [IJIK mo Zn B 2,2-4,4 pa3, Pb B 1,5-2,2 pa3, As B 3-5 pas.

OuucrturenbHble COOPYKEHUS ropoda Kapakon HaxoaaTcss B BOJIOOXPAHOU
30He pexn Kapakoi. B cTounsIx Bogax ycraHoBiieHO npessimenue [1/IK o azory
aMMOHHMIHOMY B 2,2 pa3, B JIOHHBIX OCAJKaX WJIOBBIX IUIOLIAJOK YCTaHOBIJIEHO
Hakorienne Mo B 2,5 pa3, Cu B 2-4,5 pa3, P 2,5-3,7 pa3 OTHOCHUTEILHO
KJIAQPKOBBIX 3HAYCHUM.

Pannoskonorunueckue UCCIICIOBAHUS MOKAa3aJu, 4TO YPOBEHB
AKCIIO3UIIMOHHON JI03bI PaTUaAIlMOHHOTO (hOHA IO TaMMa-U3IydeHUI0, yIeabHas
AKTUBHOCTh paavoOHYKIuI0B: U, 232Th, 40K, 7Cs B mouBax KHUIIBIX pariOHOB
ropona Kapakon HaxoauTcs B mpejiesiax eCTECTBEHHOTO YPOBHA. PacueTHbie 10361
o0JlydeHus1 JJIsl JKUBBIX OpPraHu3MoOB U (akTOp paguallMOHHOIO pHUCKA I
OKpY’KAIOLIEH Cpeibl HE 3HAYUTEIICH.

I[IpakTnyeckasi 3HAYMMOCTH MOJYYEHHBIX Ppe3yJabTaToB. Marepuabl
JUCCEPTALIMK MOTYT OBITh UCIIOJIB30BaHbI [ eHepanbHOU Aupekuuen buocdepHoit
tepputopun «Hccbik-Kénby», Mcchik-KynbckuM TeppuTOpHAIBHBIM YIIPABICHHEM
OXpaHbl OKpYXawleld Cpeapl W JIECHOTO  XO34icTBa, KapakoiabCckum
rOCyJIapCTBEHHBIM MPUPOJHBIM MAPKOM B LEJSAX SKOJIOTMYECKOI0O MOHUTOPHUHTA U
OXpaHbl OKpYKaromie mnpupoaHoi cpenbl (AxT BHeapenus oT 17.01.2019).
TeopeTndeckue AaHHBIE UCIOIB3YIOTCS B yueOHOM mporiecce Ucchik-Kynbckoro
rocyJlapcTBeHHOTO yHuBepcutrera M. K. TBhIHBICTaHOBAa MpU YTEHUH KYpCOB
JIEKIUH, MPOBEICHUM CEMUHAPCKUX W MPAKTUYECKUX 3aHITUH MO JUCHUILIMHE:
«OCHOBBI PKOJIOTUM» IJISl CTYACHTOB MEXK(PaKyJIbTETCKUX CIEIHUATBHOCTEN (AKT
BHeApeHus ot 28.01.2019).

JIuuHbI BKJIAA cOMCKATEl. DKCIEAUIIMOHHBIE pabOThl IO OTOOPY MpPoO
MOYBBI, BOJIbI U JOHHBIX OTJIOKCHHM, pacTeHHil, MPOOOMOITrOTOBKA, IMOJIEBBIC
HCCIICIOBAHUS, COCTAaBJIEHUE KapT-CXEM, OHKOJOTHYECKas OIIEHKAa COCTOSHHUS
MIPUPOTHO-TEXHOTC€HHBIX SKOCUCTEM BBITIOTHEHBI JIMYHO COMCKATEIIEM.

OCHOBHBIE M0JIOKEHH Sl JUCCEPTALMH, BBIHOCHUMbIE HA 3aIIUTY:

1. ConepkaHue MUKpPOAJIEMEHTOB B BOJIE, TIOHHBIX OTJIOKEHUU pekn Kapakou,
B mouBax ropoja Kapakois, momuroHa TBEpAbIX OBITOBBIX OTXOJOB U
COIPEAEIIbHBIX TEPPUTOPHUIL.

2. ConepkaHue MHMKpPORJIEMEHTOB B pacTeHusx ropojga Kapakon, wux
HAKOIUIEHHE U OMOJIOTHYECKask PeaKIis Ha TEXHOTCHHbIE Harpy3KHu.
3. ConepxxaHusg MHUKPOIIEMEHTOB, a30Ta AMMOHHMHOIO, HUTPATHOTO U

HUTPUTHOTO B CTOYHBIX BOJAX OYUCTUTENIBHBIX COOPYKEHUH Topojaa
Kapaxkou.



4. MOIIHOCTP  AKCHO3WLIMOHHOW  J03bl  TaMMAa-HU3JIy4Y€HHUs, yJeJIbHas
aKTUBHOCTH PAJMOHYKIIUJIOB B Mo4YBax ropoja Kapakoi, 10361 00s1ydeHus U
(dakTophl paAHalIMOHHOTO PUCKA.

Anpobdauuu  pe3yabTaroB  HccjenoBaHusi. OCHOBHBIE  PE3YJIbTAThI
JUCCEPTAIMOHHOM pabOThl OBLIM OJOKEHBI Ha: MexayHapoaHON KOH(EpEeHIIUU
«IKOI0ro-3KOHOMUYECKast 3PGHEKTUBHOCTh MPUPOAOIONb30BaHUD» (I. OMCK,
2014); II MexnayHnaponHoii KoH(pepeHIMu «buoreoxumuss XUMHYECKHX
AJIEMEHTOB M COEAMHEHWH B MNOpUpOAHBIX cpenax» (r. Troomens, 2016);
MexayHapoiHOM Hay4dHO-TIpakTHueckoi KoHpepeHuuu OOIIecTBa MOYBOBEIOB
Keipreizcrana. «llouBeHHbIE pecypchl UM MPOAOBOJIBCTBEHHAs OE€30IaCHOCTH B
YCIOBUSIX  TJIOOAIBHOTO  W3MeHeHuss kiauMmara» (r.  bumkek, 2016);
Mexnynaponnoit koHpepeHnuun «IIpoOiaemMbl UXTHOJIOTUM U THAPOOMOJIOTHUU B
ctpanax lLlentpanpHoil Asum» (r. bumkek, 2017); MexayHapoqHO HaydHO-
npakTudeckor KoHbepeHuu «IkcneptHoe MHeHue» (T. Ilensa, 2017); 1I
Mexnaynaponnoit (XV PernoHanbHO#) HayuHOW KOH(epeHIHH «TexHOreHHbIe
CUCTEeMBbl U 3KoJiormueckuit puck» (r. O6uunck, 2018); 13-m MexayHapogHom
CUMIIO3UYME TI0 NMPUKIIATHON n30TONMHOM reoxumui (r. Tomck, 2019).

ITostHOTa OTpaxeHusi pe3yJabTATOB AuUccepTanvu B myOamkaousax. [lo
pe3yibTaTaM JHuccepTaluy  OmyOnuKoBaHO 16 HayyHbIX paboT, U3 HHUX |
BKJIIOYEHHAs] B CUCTEMY HHJIEKCUPOBaHHS Scopus, 4 B HAYyYHO-IIEPUOIMYECKUX
KypHaynax, BKIou€HHbIX B PUHLI.

Crpykrypa u 00béM auccepTamum. rccepranus COCTOUT U3 BBEICHUS, 3
rJlaB, 3aKJIIOYEHHs, BBIBOJOB, CIIMCKA HCIOJIb30BAaHHON JUTEpaTypbl U
npwioxenuit. Pabora cogepxkut 167 crpanun, 50 pucynkos, 30 tabnui. Crrcok
WCIIOJIb30BAaHHON JUTEpaTypbl BkiItouaeT 144 HauMeHoBaHusT W3 Hux 24
WHOCTPAHHOM JIUTEpaTypa.

OCHOBHOE COAEPKXAHUE PABOTHI

I'masa 1. O030p JuTepaTypsbl

[IpyBeneH KpaTKui aHAIW3 HMEIOIIUXCA MAaTEPHAlIOB II0 COAEPKAHUIO
MUKPODJIEMEHTOB U PAJAMOHYKJIHIOB B TPUPOJHO-TEXHOTEHHBIX SKOCHCTEMAax.
PaccmoTpensl mpoOiemMbl 3arps3HEHUST U YPOBHH HAKOIUICHHS UX B OOBEKTaX
okpyxaromierd  cpenpl.  [IpuBeneHa  kparkas — NPUPOTHO-KIMMATHYECKas
XapaKTEPHUCTHKA U 3a00JIeBa€MOCTh HaceleHus 1o ropoay Kapako.

I'naBa 2. MarepuaJj 1 MeTOAbI UCCJICTOBAHMS

O0bexkT McciaenoBaHusi: Bojga peku  Kapakon  (oeMeHTHBIM U
PaAMOHYKIIUIHBIA COCTaB — OTOOp MPOO B BEpXHEM, CPEIHEM W HIDKHEM €&
TEUEHUH; OTOOpP MPOO JOHHBIX OTJIOKEHUM), CTOUHBIC BOJbI OUYHUCTUTEIBHBIX
coopykenuii T. Kapakon (or6op mpo0 Ha pa3HBIX CTAIUSX OUYMCTKH: PEIICTKH,
MECKOJIOBKU; TEPBUYHBIC, BTOPUYHBIE OTCTOMHUKM, OWOMPYABI; HA BBIXOC



OUMCTHBIX COOPY>KEHHUI; 0TOOp MPOO UIUCTHIX OCATKOB CTOYHBIX BOJ); MOYBBI HA
Teppuropur 1. Kapakon (MUKPO3JIEMEHTHBIN U PaIUOHYKIUJAHBIA COCTaB TOPHO-
JOJIMHHBIX ~ CBETJO-KAIITAHOBBIX IMO4YB); KapakoibcKuil rocynapcTBEHHBIN
OPUPOAHBIA TapK (TOPHBIMM TEMHO-KAIITAHOBBIMU TOYBAMH — KOHTPOJIBHBIM
YYaCTOK).

IIpeamer mccie0BaHUsI: MUKPOSJIEMEHTBI U PATUOHYKIIAIBI B IPUPOIHO-
TEXHOTEHHBIX dKocucTeMax Oacceitna peku Kapaxou.

MeToabl MccIeIOBAHNS: XUMUUECKUN aHanu3 npo0 Boawl peku Kapakon u
CTOYHBIX BOJ OYHCTHBIX coopyxeHul r. Kapakon (MuHepaiuzaius, >KeCTKOCTb,
cCoepKaHUE KajbIlus, MarHus, HaTpus, KaJius, XJIOPUAOB, cyibdaTtoB, pH,
TUAPOKApOOHATOB, KapOOHATOB, HHUTPATOB, HHUTPUTOB, ammoHus, bIIKs)
MPOBOAMIICS XUMHUYECKUM U CIEKTPAJbHBIM METOJaMH; PaAUO3KOJIOTHYECKUI
aHanu3 (cyMMapHas anb(a u 0eTa-aKTUBHOCTb PAJIUOHYKIUAOB B MPOOax BOJbI
OBLIO OMpeNeNIeHO paguoMeTpudeckuM MerogoM Ha YM® - 2000); ananu3 mods
(comepkaHue Tymyca MOYBbI 1O TIOpUHY, MEXaHMYECKUUA COCTAB IOYBHI MO
Kaunnckomy, pH no meroguueckum ykazanusm LIMHAO, BanoBslii a3ot, pochop
U Kanuii mo MeniepsakoBy, €MKOCTb TMOTJIOIMICHHUsI IMOYB MeToJIoM bobOko-
AckuHazu, oOMeHHbIN Gocop U Kauii o MayurvHy, aHaJiu3 BOJHOM BBITSKKH
no ['OCTy 26424-25-26-27-28-85); MHUKpOdIJIEMEHTHBIA aHaiu3 Mpod IOuB
(cexTpanbHBIA aHAIN3); TaMMa-CheMKa MECTHOCTH (no3umerp-panuomerp IKC-
96); M30TOMHBINA COCTAaB PAJAMOHYKIUAOB B MPo0Oax MOYB M JOHHBIX OTJIOKEHUU
peku Kapakon (ramma cnekrpomerp “Canberra”, wmogenr GX4019 ¢
nporpaMmmHubiM oOecrieueHueM Genie-2000 S 502, S501 RUS); onenka dakropa
paanaIMoHHOTo pucka (KoMrbroTepHas nporpamma Erica tool 1.2.); kapTbI-cxembl
pacrpeneneHuss MHUKPOJIEMEHTOB B IOYBAX, YPOBEHb HKCIO3UIMOHHON J03bI
ramMmmMma-u3iayudeHusi Ha Tepputopuu r. Kapakon (reouHdopmainvoHHas cucTema
Golden Software Surfer 11); craructudyeckas o0paboTka pe3yJbTaTOB
HCCIIeIOBaHNM (Ha OCHOBE MakeTa MPUKIaAHBIX MporpaMm Statistica 6).

I'naBa 3. Pe3yabTaThl COOCTBEHHBIX MCCIICA0BAHMU M UX 00CYy:KIeHHE

3.1. Conep:xxanme  MHMKPOIJIEMEHTOB,  yAeJbHAasi  AKTHBHOCTD
PAaAHOHYKJIUI0B B BOJIe U JOHHBIX OTJI0OkeHUsAX peku Kapakoa

I'unporpacduueckast cetb B roposie Kapakon mpeacraBieHa CUCTEMOU PEKU
Kapakod, pgaromier nmataHrne MHOTOYHMCIEHHBIM HPPUTAlIMOHHBIM KaHaiiam. Peka
Kapakon 6epet Hauano u3 Kapakonbckoro jJeaHHKa ¢ ceBEpHOTro ckioHa Tepckeit
ATta-Too Ha abcomtoTHo# BeicoTe 5200 MeTpoB u BhagaeT B 03epo Ucchik-Kyb.
[IpoTsKEeHHOCTh peKH, MpUMepHO cocTaBiseT 50 KM., MIomaasr BOJOCOOPHOTO
Gacceiina - 394 kM. B ropHoit 061acTH pexa IPHHAMAET sl IPUTOKOB KymbThIp,
Kamka-Cyy (npaBoOepexnsie) u Teners, Alitiop, 3enapi-bynak, Kapua-Kysu
(J1eBOOEpEIKHBIC).



ITo xumuueckomy coctaBy Boja peku Kapakon ciabo muHepanu3oBaHa,
I'HJIpOKapOOHaTHO-Cylb(paTHOrO  TuUma, ¢  [peoOJajaHueM  KaJbLusl.
Munepanu3zanus BoJbl B mepuoa Mexenu Bbime (188,1 mr/m), yem B mepuof
MaKCHMaJbHOTO MOBEpXHOCTHOro croka (129,5 wmr/m). MuHnepanusauus BOAbI
YBEIMYHUBAETCS OT BEPXHUX YUACTKOB PEKH K yCThIO (Tadu. 3.1.1; puc. 3.1.1.).

Ta6numa 3.1.1 - MoHHBIN cocTaB BOJbI peku Kapakos B mepuosi MUHUMAJIbHOTO
BECEHHEro cToka (5 maprta 2018 r.)

Nownst (mr/n, M+m, p<0.05)

Mecto otbopa npob + -
Ca2+ Mg2+ Na'+ HCO3 SO42_ Cr CYMMa

K" | +CO; HOHOB

1. p. Kapakodn, yctee p. | 26,1 2.4 15,5 98,8 | 16,6+ | 4,3 163,7
Kamka-Cyy +1,8 | 0,3 | *1,2 +8.5 1,2 +0,3 +13.3

2. p. Kapakomn, B wepter. | 29,3 4,2 17,3 | 103,0+ | 19,2+ | 5,3 178,3
Kapakon +22 | £0,6 | *1,5 9,5 1,5 +0,5 +14,2

32,5 | 5,6 18,6 | 105,3+ | 20,5+ | 5.6 188,1

3. p. Kapakon (yctbe) 28 | 205 | 1.5 10.3 18 | 205 | +165

135
= 130 1295
E il 127.8
< 125 1953 135
% .1//0—175
N
s 8
>
115

110

p. Kapakon (p. Kawka-Cyy) p.Kapakon (B yepTe r. p.Kapakon (ycTbe)
Kapakon)
=9—=2016 —=li=—2017 2018

Puc. 3.1.1. CymmapHoe cojiep’KaHie HOHOB B BOJE PEKU.

DneMEeHTHBIN cOCTaB BOJBI MpecTaBiieH B Tabmuie 3.1.2.



Tabnuua 3.1.2 - DneMeHTHBIN cocTaB BoJibl peku Kapakon B meproj MUHUMaIbHOTO BeceHHero cToka (5 mapta 2018 r.)

Konnentpanus (mr/in, M+m, p<0.05)

Mecto
0TO0pa mpod | \p, | Ti Cr Mo |Cu |Pb Ag Zn | Sn P Sr Ba Li
1.p.

Kapamﬂ 0,009 | 0,002 | 0,003 0,0005 | 0,002 | 0,001 |0,0002 |0,008 | 0,0001 |0,006 |002 |00l |[0,001
ParoL, + + + - + + + + + + + + + +
YeThe p. 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

Kamka-Cyy
2.p.
Kp 0,01 |0,001 |0,001 |0,001 |00010 |0,003 |0,001 |0,0001 |001 |00004 |[0008 |006 |002 |0,002
apakoi, B

+ + + + + + + + + + + + + +
Jepre T 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
Kapakon
3.p. 0,008 | 0,0013 | 0,002 0,0017 | 0,003 |0,0007 | 0,0002 |0,012 | 0,0003 |001 |005 |0,01 |0,001
KapaKon + + + - + + + + + + + + + +
(ycTbe) 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
TIJIK 0,1 (0,02 |0, 0,05 (0,07 |1 0,01 [005 |1 - - 7 0,7 |0,03




ConeprkaHre MUKpPOIJIEMEHTOB B Bozie peku Kapakoi HaxoauTces B mpeaesnnax
YCTAHOBJICHHBIX CPEIHUX KOHICHTpAUi MHUKPOIJIEMEHTOB B PEYHOU BOJE,
npesbiienue [1/IK ve yctanosneno (puc. 3.1.2).

0.012
0.01 0.01 0.01
0.01
— 0.008
=
=
= 0.006
o
0.002 0,002 0.902
0.002 +—— 0001 0,501 0-0007
A
O T T 1
p. Kapakon (p. Kawka-Cyy) p.Kapakon (B uepte r. p.Kapakon (ycTbe)
Kapakon)
—=9—2016 =—i=—2017 2018 =x=NAK

Puc. 3.1.2. Conepxxanue cBuHIa B Boje peku Kapakou.

B unucTo-rmuHUCTBIX  (pakuMsIX JOHHBIX OcCaakoB peku Kapakon
ycTaHoBieHO HakoruieHue o Cu B 2,5 pa3, Pb B 2 pa3 OTHOCUTENBHO KIAPKOBBIX
3HaueHuit (puc.3.1.3.).

3

2.5

Koa¢. KoHueHTpauumn
[BY
(02}

0.5

5
0.35 0.4

0 0:2

Puc. 3.1.3. KoagdpuimieHT KOHLIEHTpAIIMN XUMUYECKUX SJIEMEHTOB B JOHHBIX
OTJIOXKEHUSX peku Kapakoil B uepre ropoja.

Anvgha- u 6ema-axkmusnocmev 600vl pexku Kapaxon. B cooTBeTcTBUM €
Hopmamu CanlluH 2.1.4.002-03 KOHTpOJBHBIE YPOBHHU MJisI TUTHEBON BOJIbI
anbpa-nzmyuarenei cocrasisior 0,1 bx/n, 6era-uznyyareneit — 1,0 bx/m.

Pesynpratel ananu3oB mpo0® Boabl pekn Kapakon mokasanu, 4TO YpOBHHU
CyMMapHOU anb(a-aKTUBHOCTH BapbupyioT B mpenenax 0,06 — 0,10 bx/n, Gera-
aktuBHOCTH 0,06 — 0,12 b/ (Tadmn. 3.1.3).
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Ta6mumna 3.1.3 - CymmapHas o- U B- aKTUBHOCTH PaJUOHYKJIUIOB B BOJEC PEKHU
Kapaxkon (5 mapra 2018 1.)

CymMapHasi akTHBHOCTh PaIHOHYKIIHAIOB
Mecto oT60pa rmpoosI (bx/11, M£m, p<0.05)
Anbha-akTUBHOCTh | beTra-akTHUBHOCTH
1. p. Kapaxon (ymense Kapakoin) 0,06+0,02 0,10+0,01
2. p. Kapakomn, yctee p. Kamika-Cyy 0,09+0,02 0,06+0,01
3. p. Kapakou (B uepte ropoaa 0,08+0,02 0,09+0,01
MmocT yia. Kapacaesa)
4. p. Kapakon (B uepte ropoja 0,08+0,02 0,10+0,01
MocT yi1. Tokroryna)
5. p. Kapaxon (3a ropoaom) 0,10+0,02 0,12+0,01
6. p. Kapaxou (yctbe) 0,10+0,02 0,12+0,01

HaGnrogaeTcss He3HAYUTEIBPHOE YBEIMUYCHUE aKTUBHOCTH PAIUOHYKIIHIOB B
BOJIE 10 pesibe)y MECTHOCTH K YCThIO peku (puc. 3.1.4.).

0.12
0.1 0.1 0.1
0.1 0.09
0.08 0.08 088

0.08 e Y ——— &

< 0.06 0,05
Lf ./

0.04

0.02

p. Kapakon (p. Kawka- p.Kapakon (B uepte r. p.Kapakon (ycTbe)

Cyy) Kapakon)
=9—=2016 =l=—2017 2018 ==[10K

Puc. 3.1.4. CymmapHas o-akTUBHOCTB BOoAbI peku Kapakou 3a 2016,
2017, 2018 roast (mapr).

B wnucro-rmuHUCTRIX  (pakmusax JOHHBIX ocaakoB peku  Kapakon
coaepxkanre U W Apyrux paJdOHYKIUJIOB HAaXOAUTCA B Mpenenax (OHOBBIX
3HAYEHUM, HE3HAUUTEIIPHOE YBEIMYEHUE YJIEIbHOW aKTUBHOCTU PAJMOHYKIIHJIOB
HaGIoaeTcs B yCTheBoit 30He peku, mo U B 2 pa3, mo ~-Th B 1,7 pa3, “K B 1,5
pa3 (puc. 3.1.5.).
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Kapakon Kawka-Cyy Kapacaesa ToKrtoryna

0

Puc. 3.1.5. KoaddurmeHT KOHIIEHTpAIUU PATUOHYKINIOB B IOHHBIX
OTJIOXKEHUAX peku Kapakouir.

3.2. Conep:xxanne MUKPO3JIEMEHTOB B ouBax ropoaa KapaxoJ

PesynbTaThl HcciaeaoBaHui oka3aiu, 4To coaepxkanus Ag, Sn, Mo, W, Ni,
Mn, Ti, V, Cr, Ga, Ge, Bi, Sr, Co, Ba, Li, As, Ba B nouBax r. Kapakosn BapsupyoT
B Mpejesiax MecTHOro (oHoBoro ypoBHs. JIJIsl IeHTpajdbHOM 4YacTH TOpojia, Ha
y4acTKax C HHTCHCHUBHBIM  JIBUKEHMEM  aBTOTPAHCIIOPTAa  YCTAHOBJICHO
npesbiienue [1JIK o Zn B 1,1-6,5 pa3, Pb 1,2-2,5 pa3 (tabn. 3.2.1).

Tabnuua 3.2.1 - ConepkaHrue MUKpPO3JIEMEHTOB B IouBax ropoaa Kapakon (Mr/kr,
a0c. cyxoi Bec)

Ne Cu Zn Pb
Mecto oTbopa (Mzm, p<0.05)

1 yi. Tokroryna / yn. XKycaesa 50+4,5 | 100+£6,3 | 30+2,5

2 | yu. Kyrmananuesa / yn.IlpxeBansckoro | 40+3,8 | 15045,5 | 40+4,5

3 yi. Keigeip ake / yn. Kyuykosa 50+4,2 | 100+£8,8 | 80+3,5

+ yi1. Toproesa / yn.IIp:xxeBaibckoro 4043,5 | 300+7,1 | 40+4.,0

5 yi. TokToryna /

yi. H.AjitmaToBa 40442 | 50433 | 4043,5

6 yi. Macanuesa / yn. KapacaeBa 4043,5 | 90+6,5 | 30+£2,2
7 yi. Macanuesa (TOC) 40+4,2 | 120+£7,1 | 40+£3.,8
8 ITapk «IToGeani» 25+1,5 | 55+2,2 | 25%1,6
9 yi. Kapacaea (moct p.Kapakor) 2514 | 50+£2,8 | 2014
10 Mukpopaiion «Kamika-Cyy» 20+1,2 | 70+6,5 | 25%1,5
11 yi. XKycaesa / yi. AxynO6aeBa 20+1,3 | 60+£3,6 | 20+2,2

12



C ucnonb3oBanueM reouHgpopmarmonHoi cucremol Golden Software Surfer
11 cocTaBneHbl KapTa-CXeMbl paclpeie]ICHUs] JaHHBIX MUKPO3JIEMEHTOB B IMOYBaX
r. Kapakos.

Pesynbratel uccnegoBanuii 3a 2016, 2017, 2018 ronapl, CBUAECTEILCTBYIOT
YBEJIMYCHHUE COJCP)KaHUS CBHMHIIA B MOYBAX HA ydacTKaX YJHWI[ C MHTCHCHUBHBIM
JBIDKEHUEM aBTOTpaHcropTa (puc. 3.2.1.).

90 80
80
70
— 60 50 50
<50 20 20 j_-;.i
% 40 — 3 0 32 32
® 30
20
10
0

yn. Macannuesa (T3C) yn. Toktoryna / yn. yn. Toproesa / yn. yn. Kytmananvesa/  yn. Koiapbip ake / yn.
Mycaesa MpxeBanbckoro yn. [p>keBanbcKoro KyuykoBa

=4=2016 =—=@=2017 2018 ==T10K

Puc. 3.2.1. ConepxaHne cBUHIA B OTAEIBHBIX 30HaX I. Kapakour.

Pacuersl mokaszarenst abcomorHoro HakorieHusi (ITAH) B Bepxnem 30-
CaHTUMETPOBOM CJIO€ MTOYBbI CBUAETEIBCTBYIOT O HaKoMIeHUH 360 TOHH CBUHIIA,
168 Tonnbl Mmeau, 1470 TOHH IMHKA HAa KBaApaTHbINA KuioMeTp. [Ipu aTtoM Zn u Pb
MOTYT OKa3aTh 00Jiee CUIIbHOE TOKCHYECKOE BIIMSTHUE HA )KUBBIC OPTaHU3MBI.

3.3. Copep:xxaHue MUKPO3JIEMEHTOB B pacTeHusix ropoaa KapakoJ

Jlist ompeneneHus ypOBHEHM COAEp)KaHUS MHUKPOAIJIEMEHTOB B IOYBEHHO-
pacTUTENIbHOM TIOKpOBE ObLT MpOW3BEAEeH OTOOp TMpoO XBOU  COCHBI
oObIkHOBeHHOU (Pinus sylvestris), emu lllpenka (Piecea schrenkiana), mucThbs
tononist yepHoro (Populus nigra), 0yboa uepemruaroro (Quercus robur), Bsi3a
MenkomuctHoro (Ulmus pumila), uBbl nuHetHONMUCTHOW (Salix linearifolia).
VYKOCBI JUKOPACTYIIUX PACTCHHM OBLIM TPEACTABICHBI TAaKUMHU BHJIAMH Kak
MOJBIHL OOBIKHOBEHHAs1 (Artemisia vulgaris), mapb Oenas (Chenopodium
album), exKa cOopHas (Dactylis glomerata), KOCTep 0e30CThIi
(Bromopsis inermis) A p.

Pe3ynbpraThl MccneqoBaHWi IMOKa3aldM, YTO JJIsS XBOWHBIX W JINCTBEHHBIX
nepeBbeB . Kapakon, mpou3pacTamnmMx B YCIOBUSX WHTEHCHUBHOTO JIBHKCHUS
TPAHCIIOPTA, BBISBICHO HAKOTUICHHE B XBOC M JINCTHhSIX ITMHKA M HE3HAYHUTEIHHO
cBuHIa (puc.3.3.1.).
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Ykoc JInCTbs YepHOro XBOMHKN COCHbl  XBOWHKM €K
TPaBAHUCTbIX Tonons 0ObIKHOBEHHOW LWpeHka

pacTteHui

Puc. 3.3.1. KoaddurmenTs OHMOTOTHIECKOTO TOTIIONMIEHUS PACTCHUI
(LlenTp r. Kapaxou).

Cuuraercs, 4YTO COCHa OOBIKHOBEHHas HaubOojee YyBCTBUTEIbHA K
3arpsi3HEHUI0  aTMOC(EpHOro BoO3Ayxa. IJTO 00ycnaBiuBaeT €€ BbIOOp Kak
BaXHOTO OMOMHJMKATOpAa aHTPONOTEHHOTO BIMSHUSA, [PUHUMAEMOrO B
HACTOSIIIEe BpeMs 3a «3TaJOH OMOJMArHOCTHKW». B 3arps3HeHHON aTmocdepe
NOSIBJISIFOTCSL  TIOBPEXKJICHUS, U CHWXKACTCS NPOAOJDKUTEIBHOCTD YXU3HU XBOM
COCHbl. Pe3ynpTaThl oONpeneneHusi COCTOSHHUS XBOM COCHBI OOBIKHOBEHHOM
OTOOpaHHOMU B pa3IMYHbIX 30Hax r. Kapakon npeacrasiensl B Tadbauue 3.3.1.

Tabmuuma 3.3.1 - CocrositHuE XBOM COCHbI OOBIKHOBEHHOM OTOOpaHHOW B
pa3nuuHbIX 30Hax r. Kapakon

No Mecto oT6opa KonnuectBo KonnuecTtBo XBOMHOK €
o0ceJOBaHHBIX MSTHAMU U YChIXaHUEM

XBOMHOK Yucino | %=+m, p<0.05

Kontpoinb 200 10 540,68

yi. Macanuesa (TOC) 200 18 9+2

yn. Tokroryna / yn. )Kycaesa 200 28 14+£2.4

(IlenTp ropoma)

yn. Keigplp ake / yoIL 200 25 12,5423

KyuaykoBa

yn. KyrmananueBa / yiL 200 22 11£2,2

[IpxxeBanbCckoro

[IpoieHT XBOMHOK C MATHAMH M YCBIXaHUEM B KOHTPOJBHOM YpPOBHE
coctaBuil 5%. Haubosiee BbICOKME MOKa3aTesd yCTAaHOBJIEHBI B pailOHE LEHTpa
ropojia: MPOLEHT XBOWHOK C MATHAMHU U yCbIXxaHueM - 14%, 4To CTaTUCTUYECKU
JIOCTOBEPHO TMPEBBIIIAET KOHTPOJBHBIN ypoBeHb (t-3,6; p<0,05), B paiione
nepeceyeH sl YIull ¢ UHTEHCUBHBIM JIBHKEHHEM aBToTpaHcnopta (yia. Keiabip ake
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/ yn. KyuykoBa) - 12,5% (t-3,1; p<0,05). VYcraHoBieHa J0CTOBEpHas
KOPPEJSIMUOHHASA 3aBUCUMOCTh MEXK/y COJIEP’KaHHEM CBHHIIA B XBOMHKAaX COCHBI
OOBIKHOBEHHOW M YPOBHEM XBOMHOK C MsiTHaMH U yceixanwem (r-0,95, t-4,3;
p<0,05).

O3eneHeHue SIBASIETCS BaKHOW COCTAaBHOM YacThlO TPaJOCTPOUTENLCTBA, B
KOTOPOM HEOOXOJUMO YUHUTHIBATH OHOJOTUYECKHE OCOOECHHOCTH JCPEBBEB H
KyCTapHUKOB, MOAOMpaTh HEOOXOJMMBbIE BUJbI PACTEHUH C YYETOM YCIOBUU
ropoga. B kayecTBe pekOMEHmamMM B LeEAX o3eneHeHus ropoaa Kapakod,
HEO0OXOIMMO BBICAKMBATH OOJbIINE JHCTBEHHBIX JiepeBbeB, HE MeHee 70% OT
00I1IeT0 KOJIMYECTBA BBICAXKMBAEMbIX pacTeHuil. [IbUib, ckamiuBaromascs B
KpOHax JIepEeBbEB B TEUCHHUE JIETa, OMNaJaeT BMeECTe C JIMCTBOM. JIMCTBEHHBIE
JIEPEBBsl CO37AI0T OOJBIIMK IIyMOBOM Oapbep. XBOWHBIE JE€pPEBbS, OCOOEHHO
COCHa OOBIKHOBEHHAs, IJIOXO IIEPEHOCAT 3albUICHHOCTh W 3ara30BaHHOCTh
aTMOC(epHOro Bo3ayXxa.

3.4. Coagepxanue MHUKPOIJIEMEHTOB Ha Teppuropuu mnoaurona ThO
ropoaa KapakoJ

[Tonuron mnpexacraBisier coOOM Kapbep IUIOMIAbI0 4 Ta, HE HMEIONIHMA
MPOTUBO(PWIBTPALMOHHBIE 3KpaHbI, YJIOBHUTENEH W 00pabOTKM (QuibTpara, C
CEpO3EMHBIMM TIECYAHBIMU IIOYBAMHU C BKJIOUYECHUSIMH TpaBHs, C BBICOKOU
NPOHUIIAEMOCTBIO, HU3KUM  YAEPKHUBAIOIMIUM  MOTEHUMAIOM U  HU3KUM
oprannyeckuM conepxkanueM. llonuron coxepxut 80-85% TBepabix n 10 15%
nuieBbix 0Txo/10B. Conepkanue B mouBax Ag, Bi, Sn, Mo, W, Ni, Mn, Ti, V, Cr,
Ga, Ge, Li, Sr, Co BapbpupyeT B Mmpejesiax MECTHOro (POHOBOTO YpPOBHS, BBIIIIE
¢onoBoro yposus: 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). IIpesbrmenue I1JIK B mouse ycranoByieHo no Zn B 2,2-4.4
pa3, Pb B 1,5-2,2 pa3, As B 3-5 pa3 (tabmn. 3.4.1).

Ta6nuna 3.4.1 - Cpennee coeprkaHre MUKPOAJIEMEHTOB B paiione nojaurona ThO
r. Kapakon

Ne Mecto otbopa Cu 7n Pb As Ba
(Mzm, p<0.05)

1 [Tomuron TBO, Touka 1 50 100 30 10 500
+3,8 +11,2 +3,8 +1,6 +7,9

2 [Tomuron TBO, Touka 2 40 150 50 6 400
+4,1 +14,5 +4.2 +0,8 +3,8

3 IMomuron THO, Touka 3 50 200 70 6 500
+4.5 +15,8 +7,9 +0,5 +4.5

4 3a noauronom ThO 30 60 20 1 300
(Kontpoub) +2.5 +4.5 +1,5 +0,2 +3,5
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Pacuersl moka3zarens abcomtorHoro HakorwieHus (ITAH) B Bepxnem 30-
CAaHTUMETPOBOM CJIO€ TpPYHTa CBHUJACTEIBCTBYIOT O HAKOIUICHUHW 54 TOHH
MbImbsika, 120 Touasl mean, 300 ToHH cBuHIA, 840 ToHH muHKa, 1200 TOHH
Oapusi Ha KBaJpaTHBIA KWJIOMETP. MBIIIBIK MOXET OKaszaTh 0o0Jiee CHIBHOE
TOKCUYECKOE BIIMSIHUE HA )KUBBIE OPTaHU3MBI.

3.5. Coaep:kaHue MHKPOIJIEMEHTOB B CTOYHBIX BOJAAX OYHUCTUTEIbHBIX
coopy:xenuii ropoaa Kapaxoa

OuuctutenbHble COOpYKEeHHs ropoaa Kapakon HaxondTcss B BOJOOXpaHOU
3oHe peku Kapaxon. B utone u B okts16pe 2017 roga 6but 0TOOpaHbl pa3oBbIC
npoObl CTOYHBIX BOJ HAa PAa3HBIX CTAIUAX OYHCTKH (PEIIETKH, MECKOJOBKU;
MEPBUYHbIC, BTOPUYHBIE OTCTOMHHUKHW; OHWOMNpPYIbl; HAa BBIXOJAE OYUCTHBIX
coopyxenuii). B Mecrax orbGopa mpoO Boapl ObUT Ipom3BeneH OTOOp IPod
WJIUCTBIX OCAJKOB CTOYHBIX BOJ C WJIOBBIX IUIOMIAA0K. Pe3ynbTaThl comepkaHuii
MHUKPOAJIEMEHTOB B CTOYHBIX BOJAX IpejcTaBieHsl B Tabuuie 3.5.1. Conepxanue
xumudeckux 3aeMeHToB (Mn, Ni, Cr, Cu, Pb, P) B cTOYHBIX BO/JaX OTBEUYAIOT
JOMYCTUMBIM HOpPMaM KadyeCcTBa OpPOCUTEIbHOW BOABI HEOOXOIUMBIX ISt
HOPMAaJIBLHOTO Pa3BUTHS CEIIbCKOXO3IUCTBEHHBIX KYJIbTYP U (YHKIIMOHHPOBAHUS
MEJIMOPAaTUBHON CHCTEMBI YCTAaHOBJICHHBIX B KP.

Ta6muma 3.5.1 - CoaeprkaHusi MUKPO3JIEMEHTOB B CTOYHBIX BOJIaX

Mecto otbopa npod KonnenTtpauus (mr/in, M+m, p<0.05)
Mn Ni Cr Cu Pb P

1. Mexanudeckas 0,009+ 0,001+ 0,01+ 0,004+ | 0,001+ 0,9
OUYnCTKA (PEImETKH, 0,002 0,0003 0,002 0,0003 | 0,0001 | £0,2
MECKOJIOBKH)
2. [lepBuuHbBIH 0,015+ 0,002+ | 0,003+ | 0,006+ | 0,002+ 1,5
OTCTOMHHK 0,003 0,0005 | 0,0005 | 0,0003 | 0,0001 | +0,2
3. Bropuunsiit 0,07+ 0,001+ - 0,005+ - 1,7
OTCTONHUK 0,01 0,0003 0,0002 +0,2
4. buornpyn Nel 0,016+ 0,001+ - 0,006+ - 2

0,004 0,0002 0,0003 +0,3
5. buonpy Ne2 0,054+ 0,001+ - 0,005+ - 2,5

0,012 0,0002 0,0002 +0,3
6. Ha Beixome 0,088+ 0,044+ 0,26+ 0,004+ | 0,0009 2,0
OYHCTHBIX 0,021 0,005 0,05 0,0001 +0,3
COOPYXKEHUH
7. Ha BeIXOZIE 0,0012+ | 0,012+ | 0,027+ | 0,004+ | 0,0009 1,2
HAaCOCHOU CTaHIIUU 0,0003 0,003 0,008 0,0001 +0,2
HopmMmsbl kauecTBa 0,1 0,2 0,5 1 0,03 10
OPOCHUTEIILHOU BOJbI

[IK nona ammonus (1o a3oty) B Boje coctamiser 1,5 mr/n. Conepxanue
aMMOHHUS B TIPOOaxX CTOYHOM BOJIBI HA BBIXOJE OYUCTHBIX COOPYKEHHUI COCTaBUIIO
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10,75 wmr/n, Ha BBIXOJIE HACOCHOM cTaHimu — 3,25 wmr/a. Kak mnokasbIBaroT
pe3yJIbTaThl, MIPOUCXOJUT YMEHBILICHUE COJICp’KaHUsI MOHA aMMOHHUS B CTOYHOU
BOJIE B KOHEYHOI TOYKE OYMCTKH, OJHAKO HaOmrogaercs npesbimienue [1JIK B 2,2
pa3. Conepxanue MukpodsieMeHToB (Mn, Co, Cu, Pb, Zn, Sr, Ba) Haxogutcs B
npefenax HOPMbI, B JIOHHBIX OCaJIKaX WJIOBBIX IUIOMIAJIOK YCTAHOBJICHO
MPEBBIIICHUE KIAPKOBBIX 3HaueHuil nmo Mo B 2,5 pa3, Cu B 2-4,5 pa3, P 2,5-3,7
pa3 (tabm. 3.5.2).

Ta6muma 3.5.2 - ConeprxkaHusi MUKPOIJIEMEHTOB B OCQ/IKaX CTOUYHBIX BOJT

Mecto ot6opa nmpob Konnentpanwus (mr/kr, M+m, p<0.05)
Mo Cu P

Hnosas mnomanka Nel 5+0,6 90+7,5 3000+25

Hnosas miomaaka Ne2 - 40+2,8 2000%15

[Tocne mpoxokKIeHWs BCEX CTAJAMl OYMCTKH CTOYHAs BOJA IOCTYMAaeT B
OacceilH-HaKOMUTENb, Jajee BOJa MOCTyNaeT B HACOCHYIO CTaHLHIO, IOCHE
paz0OaBieHMs C  YHCTOM  BOJIOM, OHA  TME€peKayuBaeTca Ha  IOJIUB
CEJIbCKOXO3SIMCTBEHHBIX ToJIeW mmomansto 620 ra. [IoYBBI TOPHO-IOJMHHBIE
CBETJIO-KAIIITAHOBBIC, CO CPEIHECYTJIMHUCTBIM MEXaHUYECKUM COCTaBOM, UMEIOT
cnabomenounyro peaknuro pH (8,4), ¢ comepkanumem Trtymyca - 2,6%.
Conepxanue MuxposnemenToB (Co, Ti, V, Mo, Zr, Pb, Zn, Sr, Ba) B mouBe
BapbUpYET B Inpeaenax GoHoBoro ypoBHs, npesbimieHue I[1JIK mo moHuTopuHry
3eMeNb CEIbCKOXO03SIIICTBEHHOTO HA3HAYEHUSI HE YCTAHOBJICHO.

3.6. YaeabHasi aKTUBHOCTb PaAMOHYKJIMA0B B mo4Bax ropoaa Kapakou

MomHOCTh pagualiioHHOr0 (hoHa MO raMMa-u3JIyYEeHUI0 HAa TEPPUTOPHUH T.
Kapaxkon Bapeupyet B nipeaene 16 - 30 mxP/4. be3omacHeiM cuuTaercs ypoBeHb
paguanuu A0 BeIW4YUHBI, TpuonusutenbHo 50 mkP/4, cormacno 3akona KP
Texunueckuit permameHT «O paavaiOHHON O0€30MaCHOCTH» MOIIHOCTH J03bI
ramMmma-u3nydeHus He JqoipkHa npesbimiaTh 30 MkP/4. ITo 30 Toukam u3mepeHus
paauaMoHHoro (hoHa C HMCMOJIB30BAaHMEM KOMIBIOTEpHOUM mporpammbl Golden
Software Surfer 11 cocTtaBieHa kapTa-cxemMa MOITHOCTH KCIIO3UITMOHHOMN J103BI
raMmMma-u3iaydeHus Ha Tepputopuu r. Kapakoi (puc. 3.6.1.).

Bapuanuu ypoBHS 3KCHO3UMIMOHHOM JIO03bI B TEUEHHE TPEX JIEeT
HE3HA4YUTENbHEI (puc. 3.6.2.).
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Puc. 3.6.1. KapTocxema MOIIHOCTH SKCIO3UIIMOHHOM J103bl TaMMa-
u3nyuyeHus Ha teppuropuu r. Kapakon (MxP/4).

123456 7 8 9101112131415161718192021222324252627282930

=0=2016 =l=2017 =A=2018 ==Y

Puc. 3.6.2. Bapuanuu ypoBHS 3KCITO3UIIMOHHOM 10361 HA TeppuTopuu r. Kapakosn
o 30 Toukam u3zmepenuii 3a 2016,2017,2018 roasl.

VYaenbHass akKTUBHOCTh PAAUOHYKIIHUJIOB: 238U, 232Th, 40K, ¥7Cs B mousax

XKUIBIX pailoHOB ropoja Kapakon HaxoauTcs B Mpenesax eCTECTBEHHOIO YPOBHS
xapakTeproro s Mccwrik-Kynbekoit o6mactu (Tabm. 3.6.1).
B Hacrosimee BpeMsi KOMIBIOTEPHBIE NPOrPAMMBI IIHPOKO HCIOJIB3YHOTCS B
PaarOdKOJIOTUYECKOM MOHUTOPHUHIE OKpyKaroumen cpenpl. lIpukimagHoi maker
Erica tool 1.2 3T0 mporpammHoe oOecredeHue, KOTOpOE HCIOIb3yeTCs IS
OLICHKU PaJIMallMOHHOM OMMACHOCTU HA3EMHBIX U BOJIHBIX 3KOCHCTEM
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Ta6numa 3.6.1 - Coaeprxkanue paIMOHYKIMIOB B ouBax ropojia Kapakomn

Mecro otbopa U/”*Th “*Th “K PICs
VY nenbHast akTUBHOCTh, bk/Kr (M£m, p<0.05)
Kapkosnbckuii roc. 78,1+ 57,1+ 606+ 7,6+
MPUPOJIHBIN MTApK 4,9 5,2 6,3 0,2
Muxkpopaiioxn 39,8+ 50,1+ 523+ 5,9+
«Kamka-Cyy» 2,3 5,1 5,4 0,2
[Tapk «IToGean» 70,8+ 57,1+ 624+ 3,9+
5,3 4,5 5,5 0,3
Muxkpopaiion 55,5+ 58,7+ 552+ 3,9+
«Bocxon» 3,2 4,9 5,2 0,3

Pacuetsl ¢ wucnonp3oBanuem mnporpammbsl Erica tool 1.2 nokazamu, 4yrto
(akTOop puCKa A JKUBBIX OPraHW3MOB HAa3€MHBIX KOCHCTEM HE 3HAUMTEJICH,
MXH W JHMIIAHHUKA CHOCOOHBI HAaKaliMBaTh OOJbIIEe ypaHa, YeM JIpyrHe
opranusmbl (puc. 3.6.3). B mpegenax mnornoménueix a03 (0-50 MxI'p/g) y
TPAaBSIHUCTBIX PAaCTEHUl BO3MOXXHO IPOSIBICHUE
OTKJIOHEHHH OT HOPMBI UM HE3HAYUTENIBHOE YBEIWYCHHE YPOBHS XPOMOCOMHBIX

abepparnuii.

MOPGh0-hH3U0IOTHIECKUX

N
by
H

Amdpnbun

Konb4yaTble yepsu I

YneHnctoHorme

Netaowme

HaceKomble

TpasAHuUCTbIE
pacTeHus

MX1 1 INLWLANHUKK

MnekonuTatowmeca

(6onbwmne)

MneKkonuTatowmecsa

(maneHbKue)
BptoxoHorne MoCKN I

Pentuaunm
KycTtapHuKkn I :

[epeBbsa

Puc. 3.6.3. YenpHast akTHBHOCTB ypaHa B )KMBBIX OpraHU3Max

Cpenu opraHu3MOB BOJAHBIX SKOCUCTEM PacyeThl MOKA3aJIM, UYTO OPIOXOHOTHE
MOJUTIOCKA M BOJIOPOCTH CIOCOOHBI HAKAIUIMBAThH OOJIBIIIE ypaHa, YeM JPYTrHe
opraHu3Mbl. Y Bojopociell B mpeaenax mnoriaoméHHbeix m03 (0-50 mkl'p/u)
BO3MOKEH CTUMYJIUPYIOUIUN POCT, Y APYTUX BOJHBIX OPraHU3MOB OTCYTCTBYET
CTaTUCTHUYECKM 3HAUYMMOE BIHMSHUE paAualldd Ha OCHOBHBIE >KU3HEHHBIC

II0Ka3aTcCiIn.
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BbIBO/IbI

1. [To xumugeckoMy coctaBy Boja peku Kapakon cimabo muHepann3oBaHa,
IUAPOKapOOHATHO-CYIb(ATHOIO THUIIA, C MpeodiiaganueM Kanblius. [IpeBbienue
[I/IK B peuHOM BOJE Il MUKPOJIEMEHTOB U PATUOHYKIIUJIOB 110 XO3SIMCTBEHHO
MUTHEBOMY W KYJbTYPHO-OBITOBOMY TOJB30BAHHUIO HE YCTAHOBJIEHO. B wmimcTo-
TJIMHUCTBIX (PpaKLUSIX TOHHBIX 0CaIKOB peku Kapakos ycTaHOBIEHO HaKOIUICHHE
o Cu B 2,5 pa3, Pb B 2 pa3, U B 2 pa3 OTHOCUTENBHO KJIAPKOBBIX 3HAUYCHUM.

2. B mouBax ueHTpaidbHOM uacTu Tropoaa Kapakosll ¢ WHTEHCUBHBIM
JNBUKEHUEM aBTOTpaHcnopTa ycrtaHoBiieHO npesbimienue IIJIK mo Zn B 1,1-6,5
pa3, Pb B 1,2-2,5 pa3. XBoliHble U JIUCTBEHHbIE JepeBbs HakarumBaoT Zn (KBII
4,5-11) u Pb (KBII 0,16-1,5). YcraHoBieHa AOCTOBEpHasi KOpPpEISIMOHHAS
3aBUCUMOCTh MEXIY COJACP’KAaHUEM CBHUHIA B XBOMHKAX COCHBbI OOBIKHOBEHHOU U
KOJIMYECTBOM XBOMHOK C IIpU3HaKaMu ycbixanus (r-0,95, t-4,3; p<0,05).

3. [Monuron TBepabIX OBITOBBIX O0TXOA0B ropoaa Kapakon conepxut 80-85%
TBEPABIX U 10 15% numieBbIx 0TX0A0B. B MOBEPXHOCTHOM CJIO€ MOYB IMOJUTOHA
yctanoBieHo npesbiiieHue [1JIK o Zn B 2,2-4,4 pa3, Pb B 1,5-2,2 pa3, As B 3-5
pas.

4. OuucrturenbHble COOpYKeHUs ropoja Kapakon HaxoasTCs B BOJOOXPaHOM
30He peku Kapakon. B cTounbIx Bojgax yctaHoBiieHO mnpesbiiienue 11K no azoty
aMMOHUWHOMY B 2,2 pa3, B JIOHHBIX OCAJKaX WJIOBBIX IUIOIIAJOK IMPEBBIIICHUE
KJIAQPKOBBIX 3HaueHMi# 1o Mo B 2,5 pa3, Cu B 2-4,5 pa3, P 2,5-3,7 pas.

5. MOIHOCTh AKCMO3UIIMOHHOM 03Bl TaMMa-U3JIy4eHUs PagualiOHHOIO
¢donHa Ha Tepputropuu ropoga Kapakon He mpeBbIlIaeT AOMYCTUMBIN ypoBeHb (30
MKP/4), yrenbHas akTHBHOCTH pamuonyknunos (> U, 2*Th, K, '*'Cs) B mousax,
(dakTop paguallMOHHOTO PUCKA W J03bl OOJIyYEHUS [JIsi KUBBIX OPraHU3MOB
BAPBHUPYIOT B MPEAEIIaX HOPMBI.

HPAKTUYECKHUE PEKOMEHJIALINU

1. B nensax o3enenenus ropoja Kapakoi, HE0OX0OUMO BBICAKUBATh OO0JIbIIIE
JIUCTBEHHBIX JiepeBheB, He MeHee 70% OT OOIIero KOJIMYECTBA BBICAKHMBAEMBIX
pacteHuil. OCHOBHOI aCCOPTHMEHT JIEPEBBEB M KYCTApPHUKOB, PEKOMEHIyEMBIE
ISl 03e5ieHeHns ropoaa Kapakour:

e Tomnonb cepedpuctsiii (Populus alba)

e Tomnoub nupamuaanbubiid (Populus nigra)
e bepesa nosucnas (Betula pendula)

e Bssz menkonuctHeli (Ulmus pumila)

2. T'opony Kapakon HeoOXOAMMBI MHBECTUIIMU B MPOEKTHI TIO YIPABICHUIO
TBEPJBIMU OBITOBBIMHU OTXOJIaMH, B pAMKaX KOTOPBIX HEOOXOUMO OCTPOCHHUE Ha
TeppuTOpun AeicTByOero noiuroa ThO MmycopocopTUpOBOYHOTO KOMILIEKCA,
[I0CTaBKa HOBOW MYCODP BBIBO3SILIIEH TEXHUKU, KOHTEHEPOB.
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HNopaeBa Kpim0aT bekTypcyHoBHaHBIH «KapakoJ qapbisiCbIHbIH aJ1a0bIHA
IKOJIOTUSJILIK-0HOTeOXMMUSIIBIK 0aa Oepyy» nered temana (03.02.08 —
IKOJIOTHSA, ATUCTUTH OOOHYA OUOJIOTHS UJIMMIEPUHIH KAHAUAATHI
OKYMYIITYYJIYK JapaKacblH U3J€HUI aJ1yy YUYH Ka3bLITaH
AUCCEPTANMSICHIHBIH KbICKAYa

PE3IOMECH

Tyiynayy ce3aep: axkTUBAYYJIYTY, PagualMsiIblK Kydy, TOIypak, cCyy,
OCYMAYKTOp, CYyy TYOYHOry bUlaiyiap, MUKPO3JIEMEHTTED, PAAUOHYKIHUIEP.

N3un1e6HyH 00BEKTHCH: TOINypakK, Cyy, Cyy TyOyHIery buiaiinap,
©CYMIYKTOp.

N3uaneenyn mnpeameru: Kapakon HapbIsChIHBIH anaObIHAATBl TaOWTHIN-
TEXHOTE€HJUK SKOCUCTEMAIarbl MUKPO3JIEMEHTTED KaHa PaAUOHYKIUAAED

HM3unpeenyn makcarbl: Kapakon maapelHbIH — aiJIaHa-4OMPOCYHYH
KOMITOHEHTTEPHUH/IE PAIUOHYKIMIJIEPANH KaHA MUKPOJIEMEHTTEPANH TOITOIYY
YKaHa Yarbulyy JIEHIRJIMHE SKOJOTUSIIBIK-OMOre0OXUMHUSIIBIK Oaa Oepyy.

N3nianee  bIKMaJapbl: Tajmaa,  CHEKTPJUK,  PaguO’KOJIOTHUSIIBIK
JO3UMETPUKAIIBIK, TAMMa-CIIEKTPOMETPUKAIIBIK, OMOUH TUKAITUSITBIK.

AJIBIHI'aH KbIMBIHTBIKTAP KaHA HAThIMAKAJAP: anraukel xony Kapakon
JAPBIACHIHBIH aa0bIHAArbl TAOUTHIA-TEXHOTEHJANK JKOCHCTEMara KOMIUICKCTYY
HKOJIOTUSIIBIK OMOT€OXUMHUSIIBIK HM3WIieeNiop Kyprysyany. dapeis cyycyHaa
paguoHyKIuaaep *kaHa Mukpoanementrep BUK sxoropynamibl karranrad >KOK.
Kapakon cyyCyHyH YeKMOCYHI® bUIAMIYy-4onodyy dpakuusuiapia KIapKTbIK
maanucune kapara Cu 2,5 ace, Pb 2 sce, U 2 sce Tomromyycy OenruneHu.
Kapakon miaapelHbIH aBTOPTPAHCIOPTTYH MHTEHCUBAYY KbIMMBUIBI OOJITOH
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6opbopayk Oemyryngory tomypakta Zn 1,1-6,5 sce, Pb 1,2-2,5 sce BUK
YKOTOpYJIAlllbl aHBIKTAJAbI. ATalraH MIapTTa ©CYN JKAaTKaH HWHE jKaHa >Ka3bl
KaAIOBIPAKTyy JapakTap[blH >KalObIparbliHIa >KaHa HHHE >KajObIparsiHaa Zn
xaHa Pb  Tonronymy 6enrunenau. [lomuronayn Tonypak KanTaMbIHBIH YCTYHKY
KaTMapbeiHaa Zn Ootonua 2,2-4,4 nsce, Pb 1,5-2,2 sce, As 3-5 nsce BUK
Koropynaibl OenruieHred. TamTanasl cyyia aMMOHUIUTYY a30T OoroHYa 2,2 3ce
BUK xoropymambl aHbIKTa)abl. Kapakon ImmaapblHBIH #JKaHa ara YeKTeIl
alMaKThIH TomyparbiHaa U, 22Th, *K, "'Cs PAIMOHYKIUIJICPINH AKTUBIYYJIIYTY,
ramMmma-HypiaHyy OOlOHYa paavalMsuibIK (DOHAYHYH SKCIO3HUIUSIIBIK ©T4OMY
TaOUTBIN AEHID3J1 YEHEMHUH 1€ SKEHIUTU OCITUIICH IH.

Maiinananyy OOHYa CYHYIITAp: UINTHH Marepuaijapbl aijiaHa -
YOUpOHYH OOBEKTHIIEPUHACTH XUMUSUIIBIK KaHa PAIUOAKTUBIYY 3JIEMEHTTEPAUH
KapMaJIbIIIBIH aHBIKTOO/0 3apbULABIK KaTapbl 3cenTeareHauKkTeH, «blcbik-Kem»
buocdepanbik aliMarblHbIH TEHEPATIBIK JUPEKUUACh, Kapakon MamMIeKeTTHK
KapaTbUIbI TapKbl TapaOblHAH MpaKTUKa KY3YHI® KOJJOHyyra OoJoT.
Teopusnsik  Marepuangap K. TembicranoB  ateiHaarsl  bIMYHyH — okyy
OPOLECCUHIE «DKOJOTUs» TUCIUIUIMHACKL OOIOHYA JIEKUUs OKyyJa >KaHa
CEMHUHAap/IbIK cabaKTapibl 6TKOPYY/1® KOJAOHYIYI KeJleT.

Konponyy Tapmarbl: 3KOJIOTHS, SKOJOTHSJIBIK T€OXUMHS, PagualUsiiIbIK
JKOJIOTHS, ailllaHa- YoUPOHY KOProo.

PE3IOME
auccepraunu HopaeBor KpiMOaT bBeKTypcyHOBHBI Ha TeMy: JKOJIOrO-
OmoreoxumMmuUecKkasi oueHka OacceiiHa peku Kapakos Ha coucKkaHHMe y4YeHOW
CTeNEeHH KAaHAUIATa OHOJIOTMYeCKHMX Hayk no cnenuaabHoctu 03.02.08 —
IKOJIOTUA

KuroueBbie cioBa: coaepKaHue, yelibHAasg AKTUBHOCTb, PaJHMAllMOHHBIN
¢oH, KIapk, IMoYBa, BOAA, PACTCHHS, JOHHBIE OTJIOKEHUS, MUKPOIIEMEHTHI,
PaIUOHYKIUBI.

O0beKT uccjIel0BaHMs: I0YBA, BOJIA, IOHHBIE OTIIOAKEHUS, PACTCHUS.

IIpeaMer uccie0BaHMsI: MUKPOAJIEMEHTHI U PAJIMOHYKIIMBI B IPUPOIHO-
TEXHOTEHHBIX dKocucTeMax OacceitHa peku Kapaxou.

esap padoThI: SKOJOTO-OMOT€OXMMHUYECKAs OLICHKA YPOBHEW HAKOIUJICHUS U
paccemBaHus MHUKPOA3JIEMEHTOB, PAAUOHYKIIMIAOB B KOMIIOHEHTAX OKPYXKarOUIEH
cpeapl ropona Kapakoi u conpenenbHbIX TEPPUTOPUI.

MeToabl HCC/IEA0BAHUSA: TI0JIEBbIC, OMOWHIUKAIMOHHBIE, CIEKTPaIbHBIM,
PaIHO3KOJIOTHUECKHE, TO3UMETPUUECKUN, TAMMAa-CIIEKTPOMETPUUECKHUH.

IHosyyeHHble pe3yabTarbl MW HX HOBHM3HA: BIIEPBBIE ITPOBEIICHBI
KOMIIJIEKCHBIE 9KOJIOTO-O0MOT€OXUMHUECKHE 151 PaIUOIKOIOTUYECKUE
WCCJICIOBAHMS B YCIOBHUSAX MPUPOJHO-TEXHOTCHHBIX JKOCHUCTEM OacceliHa peKH
Kapakomn. IlpeBsimienne IIJIK B peyHol BoJe 10 MHUKPOIJIEMEHTaM M
PaIUOHYKIUAaM HE YCTAaHOBJICEHO. B HIMCTO-TVIMHUCTBIX (PaKIuixX JOHHBIX
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ocankoB peku Kapakon conepxanue Cu B 2,5 pa3, Pb B 2 pa3, U B 2 pa3 Bble
KJIADKOBBIX 3HaueHUWH. B mouyBax ueHTpanpbHOM uacTu ropoaa Kapakon c
MHTEHCUBHBIM JIBUKEHUEM aBTOTPAHCIOPTA YCTaHOBIEHO npessimienue [1/IK no
Zn B 1,1-6,5 pa3, Pb B 1,2-2,5 pa3. Jlyi1 XBOWHBIX U JUCTBEHHBIX JECPEBHEB,
XapaKTEpHO HAKOIUICHUE B XBOE U JIUCThAX Zn U Pb. B mOBEpXHOCTHOM cll0€ TTOYB
nonurona TBO copepxxanue Zn B 2,2-4,4 pa3, Pb B 1,5-2,2 pa3, As B 3-5 pa3
Boimie IIJIK. B crounsix Bomax ycrtaHoBiieHO mpeBbimieHue II/IK mo azory
aMMOHHUMHOMY B 2,2 pa3, B JOHHBIX OCaJKaX WJIOBBIX IUIONIAJOK HAKOIUICHHE IO
Mo B 2,5 pa3, Cu B 2-4,5 pa3, P 2,5-3,7 pa3 OTHOCUTEIbHO KJIIAPKOBBIX 3HAUYCHUM.
YpoBeHb 3KCHO3UIIMOHHOW 03Bl PaJMallMOHHOTO (pOHA MO TraMMa-u3Iy4YeHHUIO,
yaenpHas akTMBHOCTH pamuonykinaos (U, 2°Th, K, ’Cs) B mouse, 10351
o0nyuyeHus U HakTop paaualMOHHOTO PUCKA BapbUPYIOT B MpeieaX HOPMBI.

PexkoMeHaanum 1no uCHOJAbL30BAHHIO: Marepualbl pabOTBl MOTYT OBIThH
ucrnosib3oBanbl ['eHepanbHOM nupekuueit buocdepnoit tepputopun «lcchik-
Kénb»,  Ucchik-KynbckuM  TeppUTOpPHAIBHBIM  YOPABIECHHUEM  OXPaHbI
OKPY’KaIOLIEN Cpeapl U JIECHOIO XO034MCcTBa, KapakoiabCKUM TOCyIapCTBEHHBIM
NPUPOJHBIM TAPKOM B IEJISIX 5SKOJIOTMYECKOr0 MOHUTOPUHTA M OXPaHbI
OKpYyXarolel mpupoaHou cpenbl. OTIenbHbIEC TIaBbl UCIOIB3YIOTCA B Y4COHOM
nporecce MI'Y wmm. K. TelHBICTaHOBA TNpUM 4YTEHUM JIEKUWA W IPOBEIACHUU
CEMUHAPCKUX 3aHITUU MO AUCIUILIUHE « DKOJIOTHUSD.

Ob6snacTh  mMpUMeHeHMS: DKOJIOTHS,  JKOJIOTMYECKAs]  TEeOXUMHUS,
paguanroOHHAs YKOJIOT U, OXpaHa OKPYKAIOIIEN CPELBI.

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
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elements and radionuclides has not been established. In the clayey-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 clark 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 clark 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, 22T, YK, 137Cs) n
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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