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3K3/M, YKECTKOKPBUIBIC 10 5 sk3/M’, knonsl -0 15 sk3/m’, Culex- 5 3K3/M°, Crtpekossl 5
JIByCTBOPYATBIC MOJLTIOCKH - 3K3/M>, [IOACHKH - 5 9K3/M°, HEMATOIbI - sK3/M%, Atherix -15 9x3/M>.
[o 0MroXxeTHOMY MHJICKCY BOJIa Ha BCEX CTBOPAX MOXCT OBITh OXapaKTEPH30BAHA KAK 3aTPA3HCHE: Tyi
KJIACC Ka4yecTBa). M S
[o BceM OCHOBHBIM IpyIinaM OpraHu3MOB BbIABICHbI HHAMKATOPHBIE BU/IbI CAPOOHOCTH PEKH, CO
KOTOpPBIM, peka Ecuiib Ha M3yYeHHBIX CTBOpAxX B JICTHEE U OCEHHEE BPeMs ABIACTCA OeTa-Me3acanpe l
BOJIOCMOM. . The
Taxum 06pasom, npoBeIcHHbBIC CCTIEI0BaHMs BOAOPOCieH B peke Ecuitb 3a 2013 1 mo3Bonsior cass '
CJIC/IYOLIMEC BBIBO/IBI: '
3) B ce3on BO3pacTaHMs XMMMYCCKOTO 3arps3HEHHs BOJOeMa (B HAyale MIOHS BO3PAC
cozepxkanue wMenu, kenesa, CITAB, wnedrenpomykro), Bospacrana u 07151 ra’noduiIbE
vHAMGGepenTHbIX  Boflopocnel (24 BuIa), KOTOpbIE BO3MOXHO MOTYT Y4YacTBOBATH B IIpe
CaMOOYHIICHHS BOJOEMA.
4) B utone u cenTadpe yauie BCTPEUANHCh ranopoOHbIE BH/IbI, KOTOPHIC MOTYT CTATh MHIMKATE
YUCTOTHI BOJIOCMA.
5) [TlomyueHHble NaHHBIC TI0 COCTABY M3YYEHHBIX THAPOOMOHTOB JIETHETO H OCCHHETO IE
TIO3BOJISIIOT CZENaTh 3aKIIOYCHUE, YTO peka Ecuib npu TEHACHIMH K OJMCANPOOHOCTH COXPE
BBICOKHI ITIOTEHLIMAJI CAMOOYHIIICHHUS BOJIBI.

)
i
)

h
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JluTesibHOe BO3AeHCTBHE CHHTETHYECKHX MOIOLIMX CPeICTB HA BHYTpeHHHe opranbl Danio re:

B crartbe nanbl pesynbTaThl XPOHMYECKOrO BO3AEHCTBMS JKMIKOIO CPEICTBA ISl MbIThsl nocyapl Fairy 3ess
a610k0 Ha pei6 Danio rerio. YcraHOBieHO, 4TO BO3ACHCTBME JETEPrEHTOB B TEUEHHE S5 MECALEB HPHBOIMNS |
T'HIIOKCHUHU OpraHusma. B 3aBUCUMOCTH OT JJIMTECJIbHOCTH BO3ﬂCﬁCTBMﬂ I'MIIOKCHUHU Ha pbl6 Ha6HK)I[aJ10€b Hapyus
TNPOHUIAEMOCTH COCY/I0B, COLPOBOXIAEMOE 3aCTOEM KPOBH, OTEKOM TKaHW M Pa3BMTHEM JMCTpOdMueckms
HEKPOTHYECKHX HM3MEeHEHMH. B pesyibrate XpOHMUECKOrO BO3ACHCTBHS y OKCIEPMMEHTAIbHBIX PbIO Ha
11aTOJIOTHYECKHUX poueccoB Ha6JIIOlIaJII/ICb SABJICHUSA KOMHCHCaTOpHO-HpHCHOCOGHTCHLHbIX pealcunﬁ. 3T0 10380
HPETIOJIOKUTD, YTO JAIbHEHIIIEE XPOHUUECKOE BO3JCICTBUE JI€TEPIeHTOB HA PbIO MOXKET IIPUBECTH K X rubemi.
YJIy4II€HHH YKOTOKCUKOJIOTHYECKON 0OCTAHOBKM BOJI0EMA BO3MOXKHO IIOCTEIIEHHOE BOCCTAHOBJIEHHE OPIaHU3Ma.
Kntouegvie cnosa: Danio rerio, XpOHMUECKMil OKCIIEPUMEHT, CMHTETHYECKHE MOIOLIME CPEACTBA (
MopdosIorust kabp, MeYeHu, MoYexK.

Kapxosa .M., Koberenosa C.C., Banuna T.C Hypraszun C.T.
Danio rereo imiki opranapbina CHHTETHKAJIBIK KYY LBl KYPaJAapabliH y3aK dcepi
Maxanana Danio rerio Ganbikrapbina Fairy JKachin anMa bIAbic Kyy CYBIKTBIFbIHBIH CO3BUIMAJIbI OCEpISiEs
HoTHKenepi Oepinren. JlerepreHTTepAiH 5 ailiblk ocepi  OpraHM3MIi TIHIOKCHSFA aibill Kei. | MIOKCHSE
Gasbikrapra y3ak Mep3imMjii ocep eTyiHe Kapail KaHHbIH YIObIMEH GaillaHBICTBI KAH TaMbIPJIAPbIHBIH OTKI3IiLITI
Oy3bLIybI, YINANAP/IbIH iCIHY1 KOHE JIMCTPODUKTIK XKIHe HEKPO3bIK e3repicTep Gaiikanubl. Toxepubeseri Gabl
Y33aK MEp3iMJi 9Cep €TY/iH HOTHKECIHIE MATONOIMsUIbIK MPOLECTEP/IiH HEri3iHAe KOMIEHCATOPIbi-OeiiimM ey
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peaxiusIap aHbiKTalibl. bajbikrapra AeTeprenTIepMen CO3bUIMAJIBI ACEP ETY/l JKAIFACTBIPY 0JIap/bIH oJliMiHe JKeml
COFybl MYMKiH, Cy KOMMACbIHbIH JKOTOKCHKOJIOTHAIBIK JKaF/1aibIH KAKCAPTY OJIAP/IbIH aF3a1lapblHbIH KaJIIbIHA KellylHe
JKellyl MyMKIH.

Tyiiink co30ep: Danio rerio, co3bUIMalIbl ToKepuOe, CHHTETHKAJIBIK JKYFbILl 3aTTap, sken0eseTin,Oyiipek, 6aybip

MOP(OIIOrHsCHI.
Zharkova I.M., Kobegenova S.S., Nurtazin S.T., Vanina T.S.

Long term effects of synthetic detergent for internal organs Danio rereo
The article presents the results of chronic exposure liquid detergent for dishwashing Fairy «Green apple» on fish
Danio rerio. Found that the effect of detergents during 5 months led to hypoxia body. Depending on the duration of
hypoxia on the fish observed violation of vascular permeability, followed by stagnation of blood, tissue edema and the
development of degenerative and necrotic changes. As a result of chronic exposure in experimental fish on the
background of the pathological processes observed phenomena of compensatory-adaptive reactions. This suggests that
next chronic effects of detergents on the fish can lead to its death, while improving the ecotoxicological environment of

the reservoir may gradual recovery of the body.
Keywords: Danio rerio, chronic experiment, detergents, the morphology of the gills, liver, and kidneys

B nociie/Hee BPeMs OSBHIOCH DOILIIOC KOIUYCCTBO pa3HOOGPA3HBIX CHHTCTHYCCKMX MOIOIIHX CPE/ICTE
(CMC), MCrob3yeMbIX B ObITY - CTHPJIbHBIC TTOPOLIKH, JKUIKOCTH JUIS MBITBSI TOCY/Ibl, KOCMCTHYCCKHUC
CpejicTBa, KOTOPHIC UCHONb3YIOTCS CKCAHCBHO B GOJBIIMX KOJMUECTBAX BO BCEX HACCICHHBIX MyHKTAX, &
jaTeM [0 KAHAMM3ALMOHHBIM CTOKAM CIIMBAKOTCS B MPUPOIHBIC BOAOCMBL. OHM 3arpsi3HAIOT BOJHBIC
3KOCHCTEMBl M OTPUIATEIBHO CKa3bIBAOTCA Ha rUIPOOMOHTAX M, KaK CIICCTBHE MPHBOAUT K CHIDKCHUIO

HHOJIOrHUECKOro Pa3HO00pasus.
B cocra CMC BXOAAT CHHTCTHYECKME TMOBEPXHOCTHO-AKTHBHLIC gemectBa (CITAB), KoTOpbBIC

MPEICTABISIOT CO00H OOWMPHYIO IPYMITy COCIMHCHHUIA, PA3TMUHBIX 110 CBOEH CTPYKTYPE, OTHOCAUIMXCA K
pasHbIM KJaccaM. JTH BCLICCTBA crnocoOHbI acOpOMPOBATLCS HA MOBEPXHOCTH pas3/iciia ¢a3 n NoHMKATH
[OBCPXHOCTHOC HATSKEHHE BOJIbI, 4YTO TPHUBOAMT K HAPYIICHNIO THIPOXUMHYCCKOrO M KHCIOPOIHOTO
peXxuMa BOJIOEMA.

Bosneiicteue, CTIAB Ha ruapoGHOHTOB MPHBOAMT K PasiHYHEIM natonorndeckum nponeccam. I[lpu
JCHCTBUMM JICTEPreHTOB Ha OOOHATEIbHBIN STIUTENUI Y PHI6 OTMEUAIOCH YBEIHYCHHE TOMIMHBL CCHCOPHOTO
SHUTENNs, OTCK, PaspylICHUE LMIHAPHOTO arnmapara KICTOK. COr1acHO JIAHHBIM JHTEpaTyphl, Y pbiO 1ox
neiicreiem CITAB nabmionarotcs atpodus H /uan mposaudepanus MNEPBHIHOTO #Ka0epHOro DIUTCIN,
FeMATOMBI | SIBJCHHS OTEKA B MEPBHYHOM KaOEPHOM SIUTCIHH, & B THKCIBIX clyyasix HEKpO3 JIHUTE/INs,
YTO MPUBOJMUT K HAPYLICHHIO ra3006MeHa B 5kabpax u cMepTH OT yayuibs [1].

B 3ajauy HAIICTO HCCICIOBAHUS BXOAMIO H3YYHTH piusiHie Hu3kux  Koienrparmii CMC  Ha
BHYTPCHHHUE Opranbl (kalbpbl, NCUCHb, KUIICUHHUK, [10YKH) aKBApHYMHOH peiOKK Danio rerio.

B 9KCICPUMEHTE 0 M3YUCHUIO XPOHMYCCKOTO BO3ICHCTBUS CHHTCTHUCCKMX MOIOIIMX CPCACTB ObLIO
HCIIOJIB30BAHO LLIMPOKO PACIPOCTPAHCHHOE XKUJIKOC CPEACTBO UL MBITBA nocymsl Fairy 3enenoe a6710k0
MPOU3BOJICTBA KOMITAHMH Tpoktep dHA I'5M0I, B COCTaB KOTOPOro BXOMAT 5-15% anmonnsix IMAB, <5%
aenonorennbix [TAB, KOHCEpBaHThI, APOMATHICCKUC 106aBKH ¥ JIp. BELIECTBA, B KOHLUCHTPALNH 35mr/m.

DKCNEPUMEHT MPOBOJMICS B aKBApUyME 00bemom 30 I1., U1 Yero ACTEPreHT PacTBOPSIIN TIpH 40-60°C B
0,5 11 TeTI0i OTCTOSHHOM BOJZIOTIPOBOIHOI BOJIE, KOTOPYIO 3aTCM J0THBAJIM B yIKC 3ar0JHCHHBIN aKBapUyM C
peiGoii. TemmepaTypa BO/bI B aKBApHyMC 6uua oxosio 18°C. CMena BO/bl IPOM3BOAMIACH KAXIBIC 3- 4 nus
HAa TPOTSHKCHHH BCETO SKCICPUMCHTA. [IPOIOKUTEILHOCTD IKCIICPUMEHTA  COCTABIIAIA 5 mecsies. 3a
BpeMsl [POBEICHUS HKCIICPUMCHTA CMEPTHOCTH pbIO 3aMKCHPOBAHO HE OBLIO. JUuist OLIEHKH COCTOSHMUS PBIO
¢ TIOMOIIBbI0 MOP(OIOrHIECKOro aHaIn3a OCYIICCTBIIAICH KOHTPOJIBHBIN OTIOB PbIO MOCHC 1,2,3u5
MECSIIEB MCCIIeI0Banus. 3aTeM MX (HKCHPOBAIHM B 10% pacTBOpE HEHTPAIBLHOTO ¢opmanuna. BayrpeHnue
opranbl Obi 00paboTaHbl 110 CTaHIApTHOM cxemMe 00pabOTKM rMCTONOrHICCKOro matepuaia. C Kaxa0ro
HCCIEyeMOr0 OpraHa M3TOTOBISINCH CPE3bl, KOTOPHIC 3aTCM OKpAILIMBAIH - TEMaTOKCUIIMHOM U 303WHOM
[2].

Pe3y abTaThl HCCIICIOBAHNI THCTOTIOTHYCCKOTO COCTOAHHA BHYTPEHHHX OPraHoB M0Ka3aJlu, 4TO JICHCTBHC
CMC Ha Xabpbl, MCYCHb, KUIUCYHUK MMECT pPAd CXOJHBIX NIPU3HAKOB, HO B 3aBUCMMOCTH OT
TIPO/IOIKHTEILHOCTH SKCIICPUMCHTA CTCTICHD pozeiicTBus CMC HECKOJIBKO OTJIHYACTCA.

B kabpax OTMEYANMCh CICAYIOMUE MATONOTHICCKHE peakiyu: [OCHC MEPBOrO MECAla MPOBCACHHA
SKCIIEpUMEHTa B jKabpax HaOMI0IaIMCh H3MCHCHHA OpMBI JTaMEILI C MPAMOii HA KPIOUKOBH/IHYIO, d TaKOKE
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HapylIeHHE [ETOCTHOCTH COCYMCTOro Cl0st € oGpasoBanueM remopparuii. OTeK B NCPBHIHOM KabepHOM
SMTENH HAOMIOAAICS Y PBIO, TOCIE BTOPOro MeCsua MpOBCICHHA JKCrepUMeHTa. B 9TOT 3KC MEPHOI &
#abpax OTMEYANOCh YBEJIMYCHUC CIM3UCTBIX KICTOK B COCTAaBe MEPBMYHOrO KaOCpPHOTO OIHUTCIMA
HOSBICHUE CIIM3UCTHIX KJICTOK B COCTaBEC BTOPHIHOTO KabepHOTo AMUTENHS (PHCYHOK 1).

B rcucHH, MOCAC TEPBOrO MECAIA MPOBCACHMA OKCTCPUMCHTA, y TMOJIONBITHBIX PbIO Ha0MI0AaI0Cs
CcHIBHOE TOJHOKPOBUC — COCYIOB, runepTpodus W Tponuepanus  SMUTCIH JKEITYHBIX IIPOTOKOE.

ApHUBOALIME K Ie(OpMALMH FKETIHBIX [IPOTOKOB.
Tlocie BTOPOTO MeCsla MPOBEJACHHMA OKCICPUMCHTA Yy HCCIJICIOBAHHBIX JKMBOTHBIX ~OTMCHalacs

SaKyOIM3aLKs FENaToLUTOB, KOTOpas HOCKIa rupornuyecKuii xapakrep. Iocie Tpex MECALCE BO3/ICHCTBHS
CMC, BaxyoJM3alys pacnpocTpaHsIack Ha GOJBLIYIO IUIOMAAb MApCHXWUMBI, a TOCIC 5 Mecaues
Baxy0IH3alluK 0JJBEPIIach GoJIbIIAS YACTh TAPEHXMMBI IIEYEHHU (PHCYHOK 2).

Ha NpOTSEHMH 3-X MECSAYHOTO OKCICPUMCHTA Yy OJIONBITHBIX PO  TIOCTOSIHHO ~OTMCHAITHEE
MHKDOHEKPO3bl MAPCHXUMBI MCUCHH (pMCYHOK 3), KOTOpBIC UMECIH Gosiee PACTPOCTPAHCHHbIH XapaKTep
nocie 5 mecsies Bo3acicTBusA. HekpoTHUeCKUe H3MCHCHHS OLUIH TAKKE OTMCUCHBI U B STIUTCITHN JKCTTIHER
MPOTOKOB, HAuMHAs C 3 MeEcAla MPOBCACHMA skcrepuMenTa. Y OJIHOI phiObI mocie mATH MecALes
npOBEICHHA KCIICPUMCHTA HAGIIIOAOCH OIYX0JIE00Pa3HOE PAa3PaCTAHME STUTCIIHS KT THEIX [IPOTOKOB.

%

Pucynok 1 — Usmenenne (opMBI JIAMEILL, OTEK NEPBUIHOTO
¥ BTOPHYHOTO XKa0EPHOro dMUTE/Ns, CIMINCTLIC KJICTKH B
sameniax. Okpacka reMaToKCHJIMHOM ¥ D03HHOM. V. x 400

B KHIICUHHMKE, TIOCNE TIEPBOro MecsAla MPOBEACHH
DOACTH3UCTON 000JI0YKH KUILICUHON TpyOKH, MOCe 3 Mecslia DKCICpUMEHTA
noacausucToi. HekpoTuyeckue W3MCHCHHUA CAM3UCTON 00ONOUKH HAOMIOAATINCH, YKE MHOCIC nepsont
MecsIa SKCIEePUMEHTA, KOTOPhIC B BEPXHUX oT/Ie/aX MHIEBAPUTCIIBHON TpyOKH MPUBOMIN K JICCTPYEE
cxnanok kumeunuka. Ilocne BTOporo mecsua JKCIEPUMCHTA OTMEYallach nposiepanus 1 rUnepTpe
CAM3HCTHIX KICTOK.

Haubojice CHJIIbHBbIC H3MCHCHHUA Habmogankch B Tmodkax. Ilocie mepBoro mecsua SKCIICPHME=TE
OTMEHATUCh OTCK B MEKKAHAIBIEBOM TKaHH MOUKH (PHCYHOK 4), MHTCHCUBHOCTH KOTOPOTO YCHJIMBAIAE &
VBEIMYCHUEM  BPCMCHH NPOBE/ICHUA IKCIICPUMCHTA; [IOJIHOKPOBMC ~COCYJIOB  TIOUKH;  HOJHOKPS
KAnHUISIPOB  MOYCYHbIX KITy6OYKOB, KPOBOM3JIMAHHA C 0bpa3zoBaHrCM reMopparuii B MCKKaHAJBIE
TEaHW, IPUYEM HoCHe 3 1 5 MecALEeB SKCIEPUMEHTa KPOBOU3/IMAHMS HOCKHIIH JIOBOJIGHO PAacCIpOCTPaHCH:
xapakrep. CiieicTBUECM KPOBOM3IIMSAHUI ObUI0 0Opa30BaHME TCMOCH/ICpHHA B MEKKAHAIBLIECBON TE:
nouxn. TlepuBacKyISspHBIA OTEK HaOoaIca y pbl0, yKe Mocie AByX MCCAICE BO3JICHCTBHS JACTEPTCETE
x1y00UKax MOYKH TOCJIC ICPBOTO Mecslia ObUIO OTMEYCHO pa3pacTaHue SHUTCIHA K1y0OYKOB, @ MO
TPETHErO MecAna Ha6JIF01aJIC HCKPO3 DTIH TSI KIy6OUKOB M MOJIHAs ICCTPYKIHA K1y004KoB. B KaHa®
sedpoHa TI0YKH OTMCHAIINCE nposudepans 1 HEKPO3 SIUTEIHA, HaOJII0IaEMBIE YIKE MTOCIIC TIEPBOTO M=
50371eHCTBHS, @ MOCIIE MATOro Mecsla nosBIAlach u BaKyOIM3alUs SIHTCIIUSL. TloMMMO HEKpPO3a SMHTE
xaHATBIEB NOYKK ObUIa OTMCYCHA rHGenb KIACTOK MOCPEJACTBOM aronTo3a, MpuieM Ha [ICPBOM MEC
anonTo3y MOJBEPrajucCh CAWHUIHBIC KIEeTKH KaHAIbLEB MOYKH, a Ha 5 MECAle pacrpoCTpPaHCHENE
npoiecca 3HaYUTCIbHO yCHITHIACh 1 npuodpera CUIbHO BBIPAXKCHHBIH XapaKTEP.

AKYOJIM3ALIMs [TAPCHXHME
VB. x 408

Pucynok 2 — ['maponuucckas B
neuenn. OKpacka reMaTOKCHJIMHOM 1 S03HHOM.

SKCICPUMEHTA OTMCUEH OTEK OTAC/IbHBIX y4dacis
OTCK Ha MOYTH BCHO IUIOLE
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Pucynok 3 —
reMarTos

Takum obpa
MI/JT IPUBOIHA
TeyeHue 5 Mecs
KpoBOOOpaless
Habro1an0cs
pa3sBUTHEM JHC
THIIOKCHSI BEIET
NapeHXUMbl Op
KJIETKaX KaHas
MOBPEXK/ICHHE B

[TpoBencHH:
IKCTIEPUMEHTaN
IpHCIIOCOOHTESR
JETEepreHTOB
B0JI0€MA BO3MO

1 Phil McWili
Toxicity of surfact

2 Kopxepcxms

3 MymkamGag
2007. - 536 c.

VIIK: 574.6
A

I'napoxm

B nanHOM |
FHIpOOHONOTHS
EMEHHO B 03P
SamedyeHbl mepe
BH3TH3 [103BOAS

Kriouegsie ¢
LratucTuka, O
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Pucynox 3 — Hekpo3s napenxumsl niedenn. Okpacka Pucynok 4 — Orex MexXKaHa/IbLEBOH TKAHU [IOYKH.
IeMaTOKCHJIMHOM U 203UHOM. YB. x 1000 IMepusackynspublii otek. [IoaHOKPOBUE COCYI0B HOUKH.
Kposousnusiuue ¢ o6pazoBaHuem remopparuii B
MEKKaHaIIbLIEBOM TKaHM 1noyku. Oxpacka
IeMAaTOKCHIMHOM M D03MHOM. YB. X 400

Taknm 0bpasom, BIMsIHUE KUAKOrO CPEACTBA 7isi MBIThsi oy bl Fairy 3enenoe s610k0 B kKoHmeHTpamuu 35
MI/J1 IPUBOJIMIIO K MATOJNOTHYECKUM HAPYIIEHHSAM BCEX HCCIIEI0BAHHbBIX opraHoB. XpoHUYECKOe BO3/eicTBHE (B
TEYCHHE 5 MECSLEB) IE€TEPreHTOB NPUBOAMIO K TMIIOKCHH OPraHM3Ma, CIEACTBUEM KOTOPOro ObLIO HapylleHUue
KPOBOOOpAlleHHs BO BCEX OPraHax W TKaHAX. B 3aBUCHMOCTM OT [UIMTENbHOCTH BO3IEHCTBUS MITOKCHM HA pbIO
Ha0IIO1ANI0Ch  HApYIIEHHEe MPOHMIAEMOCTH COCY/OB, CONMPOBOXKIAEMOE 3aCTOEM KPOBH, OTEKOM TKAHM M
Da3BUTHEM JUCTPOPHMUECKUX M HEKPOTHUECKHX H3MEHEHHH. Crneayer OTMETHTb, YTO JUIMTENIbHAs TKAHEBas
THIIOKCHUSA BEIACT K UCTOLIEHUIO 6CHOKCHHTC3pr}0meﬁ CHUCTEMbl KJIETOK M MPUBOAUT K BAKYOJHM3ALHUH KIETOK
MapeHXHUMbl OPraHoOB IICYEHU U TOYEK. TkaHeBasi IMIIOKCUS TaKxkKe CTUMYJIMPYET amoITO3 B JSMUTEIHATbHbIX
KJIETKAaX KaHAIbLEB MOYKH, TaK HA3bIBAEMbIN «anoNTO3 W3HYTPH», IyCKOBBIM (AKTOPOM, KOTOPOIO SBISETCS
TMIOBPEXK/ICHUE BHYTPUKJIETOUHBIX MeMOpaH [3].

IIpoBeseHHble HamMKM  HCCIENOBAaHMS [OKA3aJlM, 4YTO B pesysibTaTe XpPOHUYECKOrO BO3ACHCTBUS Y
IKCHEPUMEHTAIHBIX PbIO Ha (OHE MATOJOrMYECKMX IMPOLECCOB HAOIIONAINCH  SIBICHMS KOMIIEHCATOPHO-
NPUCIIOCOOMTENBHBIX PeakMi. DTO MO3BOJSET NPeANONoKHTh, YTO JAlbHENIiee XPOHHYECKOE BO3ICHCTBHE
JACTCPIreHTOB Ha pb16 MOXKET IPHUBECTH K HX FPI6€III/I, nopyu yaydyleHUuun 9KOTOKCUKOIOTHYECKOH 00CTaHOBKU
BOOEMA BO3MOXKHO MMOCTEIIEHHOE BOCCTAHOBJICHHE OopraHusma.
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I'napoxumuyeckue 1 ruAPOOHOIOrHYECKHE MI0KA3ATEIN KAK XaPAKTEPHCTHKH JKOJIOMHYECKOT0
cocTosiHust 03ep (Ha npumepe o3ep Bypabaii u Yiken lladakToi)

B janHoii pabore coOpaHo M NPOAHAIM3MPOBAHO KAYECTBO IOBEPXHOCTHBIX BOJA [0 TFHAPOXMMHYECKHM M
rHAPOGHOIOrMYECKUM TOKa3aTeaM Ha teppuropun LLlyunncko-BopoBekoii  KypoprHOi 30mbl 3a 2008-2013 roga, a
uMeHHO B osepax bypabaii, Yiken Illabaktel (Bosbioe Yebaube). [IpoBeseH KoJMUECTBEHHbIH aHAIN3 JAHHBIX,
HAaMCUYCHbI LIEPCIEKTHBbI MOJEIBHOIO MCCIIENOBAHMS TI'MAPOXHUMMYECKHX M TIMAPOOMOJIOrHYECKHX JaHHbIX. Takoii
AHAJIN3 1103BOJIAET OLEHHTh COCTOSHUE 03€p € NPUPOA0OXPAHHOM U IKOIOIHYECKOM CTOPOH.

Knwuesvie crosa: T'nipoxumus, TuapoGuonorus, Mnapoxumudeckuii anaims, 3arpssHenne Boa, Mopenuposatue,
Crarucruka, @urortankron, [{uanobakrepuu
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