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OIEHKA 3KOJOI'MYECKOI'O COCTOAHUSA DKOCUCTEMBI O3EPA
ACJIBIKYJIb 11O COOBIIECTBAM MUKPO®PUTOBEHTOCA

["azumoa Jlwmana Mnnycosna (PecyOnuka bamkupus, r. Yda, MBOY COII Nel03, 10 kiracc)
PykoBogutenu: barmet B.b., nenaror nononmautensroro oopazosanus MbBOY J10 «JI9BI1]
«Poctox» 1. Ya; Aoxymmmn HI.P., 1.6.H., 1o1. kageapsl YKOJIOTHH U OOTAaHUKK BalkupcKoro
rOoCyJapCTBEHHOTO YHUBEPCHUTETA, T.Y da.

buonnauKanMoOHHbIE METOABI Ha OCHOBE BHJIOBOTO COCTaBa COOOIIECTB U OOMIIUSA
[IUAaHOOAKTEPHA W BOJOPOCIEH JAal0T MHTETPATBHYIO OLEHKY pPE3yJIbTaTOB BCEX NPHUPOIHBIX U
aAHTPOTOTEHHBIX MPOLIECCOB, MPOTEKABIINX B BOJHOM 00BEKTE. DTH METO/IbI TO3BOJISAIOT OBICTPO U
JCIIEBO OMPEAETATh SKOJOTHYECKOE COCTOSIHHE BOJOEMa 10 CMEHE COCTaBa W OOWIIHS BOJHBIX
opranu3mMoB. OCHOBOI TUIPOIOTHYECKUX HKOCUCTEM SIBJISIETCS BOJHAS PACTUTEIBHOCTH, MMOATOMY
[ENbI0 ATOW paboThl OBUIO M3ydeHHE OMOJOTHYECKOro pasHooOpasus (GUTOOCHTOCAa M OICHKA
HKOJIOTMYECKOTO COCTOSIHUSA 03epa ACIHBIKYIb. JIJs MOCTHXKEHUS 3TOM 1enu OBLIM MOCTABIICHBI
cnenyronme 3agayn: 1) OnpenenuTth BHIOBOH cocTaB MUKPOGUTOOEHTOCA 03epa ACIHBIKYIb; 2)
Paccunrare nngekc canpoOHOCTH 03epa Achbikyiab o Metony [lantne-byka; 3) Onpenenuts kiacc
3arps;3HEHHOCTH BOJIBI 03€pa ACIBIKYIIb.

KynpTuBUpOBaHUE U MOCIEAYIOIIME H3y4yeHUE MpoO OCYHIECTBISIM Ha 0aze Kadenpsl
skosioruu u OotaHuku baml'V. BeisiBneHue BHIOBOro cocraBa LIMaHOOAKTEpUN M BOJOPOCIEH B
npobax MPOBOJWIM B JIAOOPATOPUHU MPSIMBIM MHUKPOCKOMHMPOBAHHEM M TOCJIE KYJIbTUBUPOBAHUSA
00pa31oB B uakoil MuHepanbHoi cpeae Ne 6 (I'pomoB, 1965) ¢ nobaBieHueM cunukara Hatpus. B
HCCIIEIOBAaHMSIX UCIIOJIBb30BAIM CBETOBOM MUKpockon «Mukmesn-1». BuioBoii coctaB onpenensiiu ¢
MOMOIIBIO  AJbrOJIOTHYECKUX oOmpenenureneii. B kadecTBe KONMMYECTBEHHBIX IOKa3aTesei
ompenensuid o0WIne BUAOB, YacToTy Berpedaemoctd BuaoB (Kyssxmeros, ybosuk, 2001) u
unaekc canpodrnoctu (S) no [Nantine-bykky (Kammmsa, 2001).

B pamkax BbIOMHEHMs NEpBOM 3a7auM B o03epe ACHBIKYIb ObUIO BBIABICHO 52 BHJIA
uaHoOakTepuii U Bojopociedi u3 5 otmenos: Cyanobacteria — 10, Bacillariophyta — 26,
Euglenophyta — 5, Charophyta — 7, Chlorophyta — 4. Haubomnee gacto Bctpeuanuch Buasl Navicula
viridula (F = 100%), Merismopedia tenuissima (F = 83%), Anabaena sp. (F = 57%), Oscillatoria
limosa (F = 67%), Luticola binodis (F = 67%), Cosmarium punctulatum (F = 67%). ITo Bropoii
3a/lauye PAaCCUYMTAHHBIN CpeAHUN HHACKC CanmpoOHOCTH IMAaHOOAKTEpPHl M BOJOpPOCIEH o03epa
okaszaicsi paBeH 1,52, uYTO COOTBETCTBYeT -Me3ocampoOHoi 3o0He. Takum o0pazom 1O
rUIPOOMOXMMUYECKUM TOKa3aTelsM 03epo ACIBIKYCIb OTHOCHTCA K 3 Kiaccy 4 KaTeropuu
KayecTBa BOJI M XapaKTepU3yeTcs, Kak yMepeHo 3arpsa3HeHHoe (3 3a1aya).

Takum 00pazom, MBI O4E€HB OBICTPO U JIETIEBO CMOTIIH OTPEACTUTh CAPOOHOCTh M Ka4eCTBO
cocTaBa BOZBI 03epa AcCHbIKY/lb. JlaHHAs METOAMKA MOMKET NMPUMEHATHCS B OTHOLICHMM JIOOBIX
BOJIOEMOB, TpEIHA3HAUYCHHBIX KaK IS TPOMBIIUICHHBIX, TaK W OBITOBBIX HYXA. Pe3ynabTarsl
UCCIIEIOBAaHHUSI HE TOJBKO IMO3BOJSIOT CYIUTh 00 3KOJOTMYECKOM COCTOSHHUHM BOJO€Ma, HO B
TaTbHEHUINEM CTaHyT ONPEeACTICHHBIM 0a3uCcOM JIJIsl MOHUTOPUHTA JAHHOTO OXPAHSIEMOT0 00OBEKTA.
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IKOJOI'NYECKAA XAPAKTEPUCTUKA TOYB METOJAMU
I'EOBOTAHNYECKOU UHANKALIIMU U XUMHNYECKOI'O AHAJIU3A B
I TATYUHA

I'manpieBa Mapuna CepreeBna (Jlenunrpajckast oonacts, 1. ['atunna, MBOY «["aTunnckas
cpennsis obmeodpazoBarenbHast mkosa Ne2y, 9-1 kacc)
PykoBonutens: 3yboBa Anekcannpa JIeonn10BHa, yauTenb OMOIIOTUH BBICIIICH
kBanukanronHoi kareropun, MbOY «["aTunHCKas cpeanss obmeoOpa3oBaTenbHas mKoia N2y

Llens: Ha ocHOBe aHamM3a BUIOBOIO pa3HOOOpa3Hs pacTeHUN -UHUKATOPOB B PACTUTEIBHOM
c0001IeCTBE OLICHUTH IKOJIOIMYECKOE COCTOSIHUE TI0YB.

3agauu mpoeKTa:

1) OnpenenuTh pacTeHUS-MHAMKATOPBI MO 4 TIOKA3aTeNsM YyBCTBHTECIBHOCTH M IaTh
3KOJIOTMYECKYIO XapaKTePUCTHUKY TOYB Ha UCCIIEYEMbIX TOUKaX;

2) CpaBHeHHE BUIOBOTO pa3HOOOpa3ms paCTCHHI Ha UCCIIETyeMbIX TOUKA,;

3) IIpoBecT XMMHYECKHMI aHaIM3 OOpa3lOB IMOYBBI W CPABHUTh C pe3yjibTaTaMH T'e000TaHUYECKOM
WH/IKALUH.

Metomuka: OnpezeneHue 00LIEro KOJUIECTBA JOMHUHUPYIONIIUX BUJIOB PACTCHUMN U 00IIETro
MTPOEKTUBHOTO TMOKPHITHS OCYIIECTBIISIETCS HAa MPOOHBIX TUIOMIAAKaxX. Ha KakIoM U3 TaKuX y4acTKOB
3aKJIaJIIBAIOTCS HECKOJBFKO MPOOHBIX TUIOMIAI0K — HE MEHEe TpeX Ha Kax 1ol Touke. s 3Toro
WCTIONB3YeTCsl CrelualibHas KBaJpaTHasl paMKa miomazpio 1 M. [IpoGHbIe Muomaaku Hajlo pacioaraTh Ha
HCCIIEyeMOM TEPPUTOPHH CITyYaHBIM 00pa3oM.

[Ipoananu3npoBaB NOTy4YEHHBIE PE3YIbTATHl METOJIOM T€000TAaHMUYECKON HHAMKAIIUN U XUMHUYECKOTO
aHalIu3a, MOXKHO JIaTh CJIEYIOIIYI0 KOJIOTHYECKYIO XapaKTEPUCTUKY UCCIIELyEMbIX TOUEK:

1. «/IBOpLOBBIH Mapk»: MO4Ba CIAOOKUCIIAsl, yMEPEHHO IUIOIOPOHAS, BIAXKHOCTh M BOJHBIN PEXUM —
ymepeHHbId. «llIkoma Ne2y: mousa cimabokucinas, 6eHast III0A0POIUEM, BIAXKHOCTh ciiadasi, BOAHBIN
pexum — ymepennsiid. «lIkomna Ne5»: mousa cinabokucnast, boraras o JOpOAHEM, BIaKHOCTh — ciabas,
BOJHBINA PEXKUM — YMEPEHHBIH.

2. PesynbraThl pacuera HHAEKCOB OMOPa3HOOOpa3usi TOBOPSAT O pa3HOOOpa3uu BUIIOB Ha

uccleyeMbIx Toukax. Touka «/IBopioBbIi mapk» - Hanbosee 6orata BUJOBBIM COCTaBOM, YTO

0’KHJ]aeMO JIJISl TAPKOBBIX 30H.

3. C TOYKM 3peHHs KAYeCTBEHHOTO XUMHUYECKOTO aHaJIHU3 MTOYBHI:

- KucnotHoCcTh TOYBBI BO BCEX TOYKax clab0 KHCIBIE, YTO TOATBEPKAAET M XUMHUYECKHH aHaIHu3, |
pe3yabTaThl, MOITYYEHHBIE METOIOM Fe000TaHNYECKO HHINKAIIH.

- YacTto KHcnble TOYBBI COAEpPXKAT alOMUHUM M JK€le30, HaJIWYME KOTOPBIX IMOATBEPANI
XUMUAYECKUH aHanu3 npod

- [Ipeobnanaronue BUABI PaCTeHUH-UHANKATOPOB HA UCCIIEYEMBIX TOUKAX M XUMHYECKUI aHalN3 MMOYBBI
MOKa3aJIM HEAOCTATOK MOHOB JKeJe3a

- Hanuuue B mo4Be MOTJIOMIEHHOTO BOJOPO/Ia 3HAUNUTENBHO yXyALIaeT €€ CBOWCTBA: TI0YBa TEPSIET
CTPYKTYPHOCTH, M3 HEE€ JIETKO BHIMBIBAIOTCSI HEOOXOMMBIE PACTCHHUSM MUTATEIbHBIE COSAMHEHN,
II010poJue pe3ko cHmwxaercs. HenocraTok cynbdaros 3amensseT pocT U pa3BuTue pacreHuil. Yro
NOJTBEPANIN HOITyYEHHbIE PE3YIbTaThl METOJJOM re000TaHNYECKOH WHIANKALUH.
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UCCJIEJOBAHUE BO3MOXKHBIX IYTEW NEPEPABOTKHA
OTBAJIBHBIX HIVTAKOB METAJIJIYPTUHYECKOI'O ITPOU3BOACTBA

T'op6aroB Anekcanap [AmutpueBnu (UensOunckas obnacts, T. Bepxuuii Y danei,
MBOY «COUI Nely, 9 kinacc)
PykoBoautens: KpacaBun Dnyapa MuxaiinoBuy, 3aMecTuTeNb TMPEKTOpa 10 Hay4HOU padoTe,
MBOY «COLI Nely, r. Bepxuuii Y ganeii.

Henpto manHON paboThI SIBISIETCST pa3pabOTKa AKCIIEPUMEHTATBHBIX METOJIOB ISl TIOJIHOW YTHITU3AIN
OTBATHHBIX IIUTAKOB MPEIIPHUSITHI U TIOTYUESHHS U3 HUX TIPOMBIIIICHHOM MpoayKiun. Mcxos 13 rienu paboTel,
ObUTH TOCTaBJIEHBI CIEIYIOIIHE 33/Ia4k: OCBOEHUE METOAMK XMMHUECKOTO aHAN3a COCTABA MPOMBIIIIEHHBIX
OTXOJIOB M METOJIMKH aHAIN3a OCTaTOYHOIO CONEPKaHMsl METaIOB, pa3paboTka METOJMKU IepepaboTKH
1IIJ1aKa, MPOBEeHHE J1a00paTOPHBIX AKCIIEPUMEHTOB 0 M3BJICUEHHUIO OCTATOYHBIX KOJIMYECTB METAUIOB M3
[UIaKa, W3y4EHWE XUMI3Ma M YCJIOBHM TIPOLIECCOB M3BJICUEHMS. MCXOAsd W3 XMMHYECKOro COCTaBa
MapTeHOBCKUX IIUIAKOB M OCTATOYHOM CHJMKATHOM 4YacTy 1uiakoB OAO «YdanelHuKenb» (ComepKaHus
OKCHJIOB KalIbLIMsl, MApraHIla, MarHusL, Jkese3a, KpEMHUS ), pa3paboTaTh TEXHOJIOTUIO TIOy4YEHHs] CTPOUTENBHBIX
BSDKYLIMX MaTepyasioB, MPUMEHUTENBHO K MPOM3BOICTBEHHOMY LIMKITy. BaKHBIMU 3a/1auaMK ¢ TEXHUYECKOM
TOYKH 3peHusi ObUTM pa3paboTKa TEXHOJIOTMUECKUX YCTAHOBOK M OOOPYHAOBAaHHMS I SKCIIEPUMEHTATHEHOTO
OCYILICCTBIICHHS THX TIporieccoB. OmHON U3 3ajad, SBIUIOCh W3YUCHHE CBOMCTB TIOMYYCHHBIX (hepPpUTOB U
BSDKYIIVX BEIIIECTB.

Mertopl, Ucnosib3yeMble B paboTe: MO JIMTEPAaTypHbIM M MHTEPHET - WCTOYHUKAM BBISICHUIN
BO3MOXHOCTH M CIIOCOOBI TepepabOoTKH OTBAJbHBIX IIJIAKOB, NMPOBEJIM KadeCTBEHHBINH aHalU3
OCTAaTOYHOTO COJIEPKAHUS METAIJIOB, pa3padoTalii TEXHOJIOTHYECKUE CXEMbI (PU3UKO - XUMUYECKOM
nepepaboTKU HUIaKa.

OcHoBHbIe pe3ynbTaThl: Vcxos U3 MPOBEIACHHBIX SKCIEPUMEHTOB M PEIEHHUS MMOCTAaBICHHBIX 3a/1ad4,
ObUIa JIOKa3aHa BO3MOXKHOCTH IEpepabOTKH MPOMBIIUICHHBIX OTX0JI0B OAO «Ydaneiinukems» u OO0
«Y3MMp. Perrienne nocTapaeHHOM e U 337124 TIO3BOJUT YITYHIIUTh SKOJIOTHYECKYFO OOCTAHOBKY B HAIIIEM
TOpOJIC U B OKPYXKAIOIMX palioHax. Pa3zpaboTka MeTomMKH repepaboTKU [UTaKa TO3BOJUT PEIINTh BEUHYIO
npoOieMy CKJIAMPOBAHKS OTXOJI0B. [IoMMMO pellleHHs SKOJOTHYECKUX IpooieM, pa3paboTka METOIUKH
TIO3BOJIUT OOECTICYMTh CTPOMTENIHYIO MPOMBIIUIEHHOCTh TOpOfa BsDKYIIMMU MaTepHaliaMy, BEpHYTH B
TIPOM3BOJICTBEHHBIN LUK/ 3HAYMTEIHHOE KOJIMYECTBO LIEHHBIX METALIOB M OTKPBITH HOBOE IMPOM3BOJICTBO
(heppOMarHUTHBIX MaTEPHANIOB, YTO MPUHECET HECOMHEHHBIN SKOHOMIYECKHH 3(h(EKT 3aB0IaM U TOPOTY.

3akmrouenue: B pe3ynmprare  McCIeOBaHMIA TIO BO3MOXKHOCTSM TIepepabOTKM OTBAIBHBIX IILUTIAKOB

HUKEJIEBOTO ¥ MApTEHOBCKOTIO MPOM3BO/ICTBA OBLIIO SKCIIEPUMEHTATBHO JIOKA3aHO CIIETYFOLIIEe:

- Yepes MeToIpl 00OTAIIIEHHS TIIJTaKa CYIIECTBYET MPaKTUIeCKask BO3MOKHOCTB MOTyYeHHsI CoJlel KoOatbTa 1
HUKEJIS, a TAIOKE YUCTBIX METAUIOB ITPU BTOPUYHOM TIepepadoTKe IIIaKa.

- VI3 3HAYMTENHHOTO KOJIMYECTBA 00PA3YFOIIErocs PU OCAKICHIN METAJUIOB JKene3HOro keka (Fe;0s) MokHO
TOJTy4aTh TPOMBIILIEHHBIE (PEPPOMATHUTHBIE Marepuaiibl, MPUYEM TMPH HE3HAYMTEIBHBIX 3aTparax Ha
Npom3BO/ICTBO. KadecTBo nomyyaeMbIx (peppoMarHETHKOB COOTBETCTBYET IMPOMBIIILIEHHBIM 00pa3Liam.

- OcTartouHble CHJIMKATHBIE KOMIIOHEHTBI TPAKTHYECKH MOXKHO HCIOJB30BaTh IS TIOMYYSHHUS BSDKYIIIUX
COCTaBOB U HCTIONB30BATh MX B CTPOUTENLHOM 0Tpaciy. KauecTBo MoydeHHBIX MaTepHaioB COOTBETCTBYET
CTaHZAPTHBIM HOPMATHBAM.
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Pacnpocrpanenue oxpansieMbix BA0B [loaynmiHuka meTuHUCTOrO B
Hosropoackoii o61actu

Kepumona Anuna Koncrantunosaa Hosropojckas obnacts, r.Benukuit Hoeropoa, MBOY
Jluueii-untepnar, 11 b knacc

PykoBonurens: ®omuna Mpuna BinaguMupoBHa, yuuTesnb OMOJIOTUU U 3KOJIOTUH,
JInuen-unrepHat

W3yunth nutepaTypy no naHHoM mnpoOGneme; IlpoaHanusupoBarh HaydHble paOOThbI, B
KOTOPBIX OTpakeHa IpoOJeMa HCUe3HOBEHHWs Bogopociel; WM3yuuts Mopdomoruo u
MecToHaxoxaeHue Boaopociel Kpacnoil kuuru; Crenatbs BbIBOAbl. MOHMTOPUHI MONYJISLUN
pEelKUX BHUAOB SBISETCS O0s3aTENbHBIM YyCIOBHEM HX OXpaHbl. COBpeMEHHbIE JaHHbIE IO
pacnpoctpanenuto llomymHuka metuHucroro B HoBropoackoil o0igacTu HeZOCTATOYHBI IS
OpraHM3alMK €ro OXpaHbl U TPEOYIOT YTOUHEHHUS.

DOMITUPUYECKOe HAOJIIOJICHUE, BBISBICHHE MPOOJEeMBbI; (OpMyIUpOBaHUE eI U padouei
TUIOTE3bl;, IOCTAaHOBKA HCCIEIOBaHMs, OIpeaencHue oO0bekTa, mpeamera, 3amad. CoOop
JTUTEPaTyphl, TEOPETUUECKOE N3YUeHHE MaTepuana; o0paboTka (haKTUUECKUX JTaHHBIX, COCTABICHHE
OIMCAaHWM, PUCYHKOB; aHAJIN3 M 00O0OIICHNE PEe3yIbTaTOB; MPOBEPKA W KOPPEKTUPOBKA THUIIOTE3HI,
BBIBOIBI M 3akiroueHus. CocTaBleHHE HUTOrOBOTO OTYETa IO HCCIEA0BaTeNbCKO paboTe;
oopmieHne pe3ynbTaTOB, PUCYHKOB, CIIMCKOB; TIIOATOTOBKAa H OQOpPMIICHHE MJOKIana W
IIPE3CHTALIUN .

N3BectHo, uto B o3epe bopoBHo OkynoBckoro paifoHa mnpouspacran IlomymrHuk
metnHuCThIA. B uione 2016 roma Mbl BBISBHIIM <OKUBOE» MECTOHAXOXICHHE ITOrO BUIA Y .
bopoBHO, B OKpecTHOCTSAX IUIsbKa y buaHKOBCKOM mosiAHBI, KoopauHaTel N58°15'26,44",
E33°1522,21. ¢ nmomomibto MOpP(}OIOTHYECKOr0o OMUCAHUS M COMOCTABICHHS C OIpEaeIUTeNIeM
Hosroposckoii obnactu pacteHuid. YOeauaHcCh, 4TO JJAHHOE PAacTeHUE JECHCTBUTEIBHO SIBIISETCS
[TomymHUKOM IETUHUCTBIM. PacTeHust Bo MHOXeCTBe pacTyT Ha rimyoune 1-1,3 m, B 2 M ot Gepera.
[IpencraBieHsl MOJIOABIE, 3peible U cTapble 0COOM. DTO CBUIETEILCTBYET O TOM, uTo [lomymrHuk
LIETUHHUCTBIM YCHENIHO BO30OHOBIISETCS B 03epe. PelMKTOBBIN BUJ, HEKOHKYPEHTOCIIOCOOHBIA U
YyBCTBUTEJBHBIM K YCIOBHUSAM CpEIbl, HYXZAeTcsi B oxpaHe, BHeceH B KpacHyro kHury PO,
coxpansiercs B 20 permonax Poccum. Jlns opraHu3ammm OXpaHbl W KOHTPOJS 32 COCTOSHHUEM
nonymsiuii  [lonmymHuKa METUHUCTOrO HEOOXOAMMO NPOBOAWUTH HCCIEAOBAHHUS B MeECTaX €ro
BBISIBJICHMSL.
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KOMIIVIEKCHASA OINEHKA CTEIIEHU 3AT'PA3HEHUA BO/IbI
HEKOTOPBIX YYACTKOB PEKHA IICKOBbBI

Kucapun Anexcanap Cepreesuu (IIckoBckast o6nacts, r. I[1ckos, [IckoBckast HH)KEHEPHO-
JUHTBUCTHYCCKas rumHasust, 10 kiaacc)

PykoBonutenu: Antunosa Jlroamuna @paHiieBHa, KaHIUAAT OUOJOTHYECKUX HAYK, TOLEHT Kadeapol
300JI0TMH U SKOJIOTHH KUBOTHBIX (DaKyJIbTETa €CTECTBECHHBIX HAYK, MEMIIMHCKOTO U
ncuxosiorudeckoro oopazosanus [1I'Y; AdanacseB EBrenuii AnexkcanipoBuy, BEAYIUN HAydHbIH
corpyanuk [IckoBckoro otaenenus ®I'bHY “T'ocHUOPX”

B cBs3u ¢ BO3pacCTarOlIMM aHTPOIIOICHHBIM BO3IICI>1CTBI/ICM Ha BOJHBIC 3KOCUCTCMbI U3YUCHHC
9KOJIOTHH MaJbIX PEK HMEeT OOJIBIIOEe TEOPETHYECKOe M MPAKTHYECKOe 3HAYCHHUE. 3arps3HEHHE
BOJIOTOKOB TMPHUBOJUT K 3BTPOPHKAIUKM BOJOEMOB M COKPALICHHUIO OHOJIOTHYECKOTO Pa3HOOOpa3ws.
Llens wcciieOBaHUS: OICHUTH CTENCHb 3arpsi3HCHUs] BOJBI HEKOTOPBIX YYacTKOB peku [ICKOBHI,
UCIIONb3Ysl METOJ OMOMHAMKAIMH ¥ THAPOXUMHUUCCKHI aHAIN3.

OOBeKTOM HccieIoBaHus PabOTHI SBUJIACH KOMITJICKCHAS OIICHKA CTETICHH 3arpsi3HEHUS BOJIBI
HEKOTOPBIX ydacTKoB p. [IckoBbl, Bnanatomieit B p. Benukyro. B 2015 rogy namu 6bu10 poBeieHO
HCCIICIOBAHNE, IIETBI0 KOTOPOTO SBISUIOCH HW3YYCHHE BHJIOBOTO COCTaBa, AKOJOTHUYECKUX
O0COOCHHOCTEH JOHHBIX MaKpOOECHO3BOHOYHBIX M OIICHKAa KadecTBa BOJBI C HCIOJIb30BaHUEM
MeTojia OnonHIUKanuu. s 3Toro ObLI0 BRIOpaHO 2 yuacTka Ha p.llckoBe — B paiionax JIro0siToBO
u mapka Kyomuno, pacmonoxeHHBIX B TOpoackoil yepre. B 2016r. 1omomHUTENbHO K W3YYEHHBIM
yuactkam (2015r.), ObuTH BBIOpaAHBI 1BA HOBBIX y4acTKa BBepX 10 p. [IckoBe (K UCTOKY): B paiioHax
nepeBeHb YepHSIKOBUIILI U TOpOIIUHO.

B pabore npeacrtaBieHbl OCHOBHBIE METO/ABI cOOpa M O0pabOTKM THUAPOXUMHUYECKUX H
TUAPOOMONIOTHYECKUX Tp00. buonHIuKanus npoBoauiIach C UCMOIB30BaHUEM MHIEKCOB Maiiepa u
Bynuucca. Meron Maiiepa: OnonHaukamus Ha cTpaxke pek u o3ep. URL: www.priroda.su; metos
OmpeseNieHUs] KadyecTBa BOAbI ¢ momomlplo uHAekca @.Bymmsucca. URL: www.eco.nw.ru.
I'unpoxumuyeckue orpeneiaeHus NpoBoaAuauch o wmerogukam: BuuOepr I'.I'. IlepBuunas
npoaykuusi BomoemoB (1960); Jlypee FO.IO. YuuduimpoBanusie Meroasl anamusa Box (1971);
Anekcun O.A., CemenoB A.Jl., CxonuniieB b.A. PykoBoACTBO 110 XMMHUYECKOMY aHATU3Y BOJ| CYIITH
(1973); Oxcurok O.I1., Kykunckuii B.H. u np. KomriuiekcHas skonorudeckas kiaccudukanus
Ka4yecTBa MOBEPXHOCTHBIX BoA cymiu (1993). IlpeacraBiaeHbl  pe3yabTaThl  THAPOXHMHYECKOTO
aHalM3a BOJBI UCCIICJIOBAHHBIX ydacTKOB p. IIckoBbI, Bmagatomieit B p. Benukyro B mpenenax T.
[IckoBa. VYCTaHOBJIEH TaKCOHOMHYECKHH COCTaB JIOHHBIX  MaKpOOECIIO3BOHOYHBIX, HX
pacmpocTpaHeHHe, MecTa OOuTaHusl, TpopuUecKre TPYIIbI U KU3HEeHHbIe (popmbl. OTMEUEHO, YTO
THIPOXUMHUYECCKHE JAaHHBIE W II0Ka3aTeld OWOTHYCCKUX HWHICKCOB CBHUACTECILCTBYIOT O
HE3HAYUTEeNbHOM 3arpsizHeHuu Bojbl p. [lckoBel. [lo wmHAekcy BynuBrcca B HMCCIeIOBaHHBIX
yuactkax peku (paitonbl JIr00sTOBO, jaepeBeHb YepHskoBuilel, TopommHo U mapka Kyommno)
KAauecTBO BOJBl XapaKTEePHU3yeTCs «HE3HAUMTENbHBIM 3arpsizHeHuem». [lo umHmekcy Maiiepa B
paiionax JIro0siToBo M mapka Kyommo kadecTBO BOJBI B OTHIEIBHBIX OMOTOMAX OMpPEIENSIeTCS Kak
«YMEPEHHO 3arpsi3HeHHOe». B 1enoM, Boja MccaeaoBaHHOTO ydacTka p. IIckoBel oTHOCHTCS K 3
KJIaccy, pa3psay “0”, 4To XapaKTepu3yeTcss He3HAUUTEIIbHBIM 3arpsi3HCHUEM.

K coxanenuro, B MpUpOI0OXPaHHON MPAKTHKE, MaJble PEKH OTHOCATCS K Majo HCCIIeTOBaHHBIM
o0bekTaMm. [ToaToMy 3Ta HMccnenoBarenbckas paboTa MMeeT ONpeAeICHHYI0 HAyYHYI0 3HAYUMOCTb JIJIS
TIOTIOJTHEHHST HAYYHOH 0a3bl 9KOJIOTHYECKUX JaHHBIX PEeTHOHA.
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MI/IKPOEI/IOJIOFI/I“IJECKI/II‘/’I noaxoa K NIPUMEHEHUAIO
PACKH MAJIOU (LEMNA MINOR) B KAYECTBE
AKKYMVJ/IMPYIOHIEI'O CPEACTBA

Kucenesa Bukropust BuktopoBna, Copoknna Anactacus AHnpeeBHa, (Pecrnybnuka Mapuit
91, r.Bomwkck, MYJIO «B31l», MOV CIII 4, 8 knacc)
PyxoBonurens: bypkosa Exarepuna AnaronseBHa, negaror MYJIO «BO1»

B nanHOW pa®oTe HaMu NpoOBEAECHAa TeopeTHYecKas NMpopadOTKa M 3KCIIEPUMEHTAJIbHBIE
MCCJIEJIOBAHHUS T10 BBISABICHUIO MCIOIB30BaHUS psAcku Manoi (Lemna minor) u3 BOAHBIN 0OBEKTOB
HAIIIETO TOPOJIa B KAYECTBE aKKyMYJIHUPYIOIIET0 00BEKTa ¢ MEKPOOHUOJIOTHUECKON TOUKH 3PSHHUS.

Ha Ttepputopun ropoga Bomkcka HaxomuTcss psii MeOENbHBIX MPOU3BOJACTB, a TaKkKe
NPEANPHUITHS XOJOAMIBHOTO 000PYIOBAaHUS, LEIITIONIO3HO-OyMakKHBI KOMOHMHAT, 3arps3HSIOIINE
OKPY>KaIOIIYI0 Cpedy ropoja.

[lenp paboThl: ompeneauTh MHUKPOOMOJOTMYECKHUH COCTAaB B LEJISIX BBIACHEHUS
AKKyMYJIHPYIOLINX CBOMCTB psicku Majoii (Lemna minor). 3amaun: KyJsTUBUPOBATh PSACKY MaJIyIO Ha
NUTATENILHOW cpefe B JIa0OpaTOPHBIX YCIOBHSIX, MPOBECTH aHAINW3 Ha COJCpPKAHWE OCHOBHBIX
JJIEMEHTOB B PSCKE MallOi, BBIIEIUTh U MACHTU(UIMPOBATH MUKPOOPTAaHU3MBI U3 KOPHEH PSCKU
manoi (Lemna minor), onpeneuTs BIUSHUE BBIACIEHHBIX MUKPOOPTAHU3MOB HA 3arps3HCHHBIE
MOJIEIbHBIE CHCTEMBI.

MpI B cBOE# paboTe KyIsTUBHpOBaU psicky Manyto (Lemna minor) Ha cpene IlIteiinGepra, B
pesyabTare yero Omomacca psICKM Masioil yBenuuuiach B 4,2 pa3a B cpeaneMm. [IpoBeneH anamu3
COOTHOIIICHHUSI JJIEMEHTOB B 00pa3ie 0e3 ydera anmemenToB ¢ Z<13, % Sr-0,1; Ca-21,8; S - 7,0; K -
55,8; Mn - 4,0; Fe - 2,4; Rb - 0,04; P - 8,7.

[TpoBeneH PKCIEPUMEHT 0 UACHTH(DHUKAIIME MUKPOOPTAaHU3MOB B CpE/Ie PSICKH MaJIOH IMyTeM
MOCeBa B arapu3OBaHHYIO Cpely U yHHBepcajdbHYIO cpeldy R2. B pesynbrare uero ¢ momouibro
MHUKPOCKOITUYECKIX METO/IOB MCCIIEIOBAHMUS BBISIBICHO YHIOPU30C(HEPHBIX OPTaHU3MOB HE ObLTO. B
pe3yiabTare yaanoch WASHTU(UIMPOBATh pAJ IITaMMOB: Sphingobium yanoikuyae u Sphingomonas
wittichii. Cynd 1O JUTepaTypHbIM JaHHBIM, 3TH OakTepuu MOTYT IepepadarbiBaTh JIHOKCHHBI.
baxrepuu Sphingobium yanoikuyae u Sphingomonas wittichii 0b6nanaoT crnenuanu3upoBaHHBIMU
MeMOpaHHBIMU CTPYKTypamH, KOTOpbI€ Ha3BaHbI «cylnepkaHajgaMu». OHU 00JerdaroT MorajiaHue
MaKpOMOJIEKYIT B KJIETKY.

JIMOKCHMHBI MOTYT O00pa30BBIBAaTHCS BE3JE, T€ MPUCYTCTBYET AKTUBHBIN XJIOpP U KHUCIOPOJ C
apoOMaTUYeCKUMHU OPTaHWYECKUMHU BeIIeCTBaMU. JJIMOKCHHBI — rpyIa BHICOKOTOKCHYHBIX BEIIECTB,
00TaaroNX Pa3HOCTOPOHHEH (DHU3HONIOTHYECKOW aKTHBHOCTHIO. OHM OKa3bIBAIOT KAaHIIEPOTCHHOE
U MyTareHHoOe JeiCTBHe, CHOCOOHBI HAaKalJUBaTbCsi B OpraHu3Max. OTH BEIIECTBA MOTYT
00pa30BBIBATECSI KaK MOOOYHBIC MPOTYKTHI MOTYT OOpA30BBIBATHCS MPU CHUHTE3E TepOUIUIOB, B
LEJUTI0JI03HO-0yMa)KHOM MPOMBIIIIIEHHOCTH, MPU C)KUTAaHUH MYyCOpa.

To ecTh MOXHO HaJlaguTh TpoOLeCC BBIAEHCHUS OaxkTepuilt Sphingobium yanoikuyae u
Sphingomonas wittichii, B3STBIX U3 MPUPOAHOTO JECHOTO BOAOEMA, U MyTEeM MOMEIICHUS JTaHHBIX
OakTepuil B CTOYHBIC BOJBI MOKHO TaKMM 00pa3oM mepepadboTarh JUOKCHUHBI U3 HUX. B Hacrosiee
BpeMs TNPOBOAMM OJKCIEPUMEHTHl IO HCCIENOBAaHUIO BIUSHUSA Sphingobium yanoikuyae u
Sphingomonas wittichii Ha 3arpsi3HEHHbBIE MOJICIIbHBIE CUCTEMBI.
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OHEHKA 3KOJOI'MYECKOI'O COCTOSHUS MAJIBIX
I'OPOJCKUX ITPYJOB JIEHUHCKOI'O PAUOHA I'. T7JKEBCKA

Kuszea Exarepuna AnatonseBHa (Y amyptusi, VbxkeBck, MBOY «Jlurieit Nel4y, 10)
PykoBoautens: bucepoBa TaThsina ButanbeBHa, yunTens OHOIOTHH BBICIIEH KaTETOPHH
MBOY Jluueit Nel4

KpynHble roposa sBISIOTCS SMNULEHTpAMH 3arpsi3HeHHs cpenbl. Ui JOCTHKEHUs
HKOJIOTUYECKH HOPMAJIBHBIX MApaMETPOB CPEIbI TOPOA HE MOXKET 000UTHUCH 0e3 MPUPOIHBIX
JIOHOPOB, CHAOKaIOIMKUX ypOaHOIKOCTUCTEMY YMCTHIM BO3/1yXOM, BOJOH, NouBoi. ['opoackue
BOJIOEMBI SIBJISIFOTCSL HE TOJIBKO YaCThIO 3KOJIOTMYECKOT0 KapKaca ypOaHO3KOCHUCTEMBI, HO U
BBIMOJIHAIOT PsAJl BaXHbIX (QYHKLUUH: CperooOpa3yrolyto, X031WCTBEHHO-OBITOBOTO U
MIUTHEBOT0 BOJOCHAOKEHUSI, pEKPEALIMOHHYIO, TPOTUBOIOKAPHYIO.

Llesb: OLIEHUTH HKOJOTHMUYECKOE COCTOSIHME MalbIX TOPOJCKUX MpPYyAOB JIEHHHCKOro
paiiona r. Mxescka.

HccnenoBanust npoBoawiIUCh ¢ HioHA 1o aBryct 2016 Ha 5 Bomoemax JIEHHMHCKOTroO
paiiona r. Wxescka. [IpoOsl oTOMpamuch TUAPOOHMOTIOTHYECKUM CKpeOkoMm. Bcero Obuio
0TOOpaHO 25 KaueCTBEHHbIX U KOJIMYECTBEHHBIX MPOO B THUIHMYHBIX MeECTax OOUTaHUsA
rupoOuoHToB. Ilpu wu3ydenun OeHTOca oOTMeuanach IJIyOMHA, OCOOEHHOCTH TIpPYHTA,
CKOPOCTb TE€YEHHs BOJbI, TEMIIEpaTypa, MPO3payHOCTb, MPOEKTHUBHOE IOKPBITHE BOJHBIX
pactenuit.  Mnentudukamuss  OECMO3BOHOYHBIX  MPOBOAMIACH IO  OMPEACITUTENIO
IIPECHOBOHBIX OECIIO3BOHOYHBIX. B KauecTBe OCHOBHBIX OLIEHOYHBIX KPUTEPHEB COCTOSHUS
BOJIOEMOB CIY>KUJIU: OO0Iee KOJUYECTBO BMJIOB O€HTOca, WMHJIEKC campoOHoctu IlanTie-
bykka, uHaexc Maiiepa, OTHOIIEHHIO YHMCIEHHOCTU OJMIOXeT K OOlled YHCIeHHOCTH
KUBOTHBIX OeHTOoCca o Meroay I 'yaHaiTa-Yutneits.

3a mepHoj HCCIelOBaHMS BCEX M3YYEHHBIX BOJOEMOB Obuto oOHapykeHo 102 Buaa
MaKpoOECIO3BOHOYHBIX M3 7 KilaccoB W u3 3 TunoB. Haubompmmm pazHooOpazuem
oTMyaercs TUN uwieHucToHorue. CorinacHo K03(pGUUIMEHTY KOppesuM MpH YBEJIUYEHUU
TEMIIEPATyphbl YBEIMUMBAETCS MPOEKTUBHOE MOKPBITHE BOJHBIX pacTeHuil. OTMedeHa ciabas
MOJIOKUTETIbHAS CBSI3b MEXAY IPOLEHTHBIM COJepXKaHWeM HuM(¢ CcTpeko3 B mpole u
MIPOEKTUBHBIM TOKPBITHEM MakpopuToB. B pesynbrare OMOMHIMKAMKM KadecTBa BOJbI
BBISIBIIEHO, YTO HW3YYEHHBIE BOJHBIE OOBEKTBI OTHOCATCS K 3 Kjaccy BOJ, SBISIOTCS
HKOJIOTMYECKU MOJTHOUEHHBIMUA. OHM NPUTOHBI K UCHOJIB30BAaHUIO B PEKPEAIMOHHBIX LIENSX,
JUIs. OpPOLIEHMS, MUTHEBOTO BOJOCHAOXKEHMS, MOCJE MpeaBapuTesbHOM ouncTku. Hambonee
3arpsiI3HEHHBIM BOJIOEMOM SIBJIIETCS Py Ha yil. J[paryHosa.

PesynpTaThl paboThl MOT'YT HCIIOJIB30BaThCsl B pa3pabOTKe IJIaHa MO BOCCTAHOBJICHUIO
TOPOJCKUX MpYAOB. bin mpoBeaeHbl paboThl MO OYUCTKE OEperoBoil JINHUU U TUTOPAIbHON
30HBI TIpyaa Bozie yi. Jparynosa ot ThO. B nanpheiimem minanupyetcst pazpadoTaTh IIaH
OeperoykperieHus, MiaH YCTAaHOBKU MapKOBBIX CKAMEEK U YpH JJIs Mycopa.
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MOHHUTOPHHI' COCTOAHUA BOAOTOKA PEKU JIAIIKHA
OXTHHCKOI'O JIECOITAPKA

Makcumenko Hanexna (Cankr-IlerepOypr, mkomna Ne225 «buoTom», 10 kiacc)
PykoBogutens: Ak EBrenus BiaguMmupoBHa, iearor 10noJHATEIbHOTO o0pasoBaHus DbBI]
«KpecToBCckuii 0OCTPOB»

Jlannast paboTa nmocBsileHa MPoI0KEHUI0 MOHUTOPUHTOTO HCCIIEI0BAHUS BOJIOTOKA PEKU
Jlankn OxtuHckoro neconapka Cankr-IlerepOypra. B 2012, 2013 u 2014 ronax 6110 poBEIEHO
MOHHUTOPHHI'OBOE MUCCIIEJOBAaHHE COCTOSHUS BOIOTOKA p.Jlanku: 0ToOpaHbl U MPOAHATN3UPOBAHBI
Ha COJIEpKaHUE YeThIPEX OMOTeHHBIX cOeAMHEHUH TpoObl Boabl. B 2014 roxy Hamu ObL10
BBISIBJICHO TOPA3/10 MEHbIIIEE KOJIMYECTBO OMOTEHHBIX COSAMHEHUI M0 CPAaBHEHUIO C pe3yJIbTaTaMu
WCCIICTIOBAHUH MPEABIAYIINX JeT. MBI IPEITOJIOKHITN, YTO CBSI3aHO C MAJIBIM KOJMYECTBOM
ocaakoB sietoM 2014 rona, u3-3a 4ero BelecTBa HE BRIMBIBAIKCH U3 MIOYBBI B PEKY, B TOM YHCIIC U
coequHeHMs a3ota u Gpocdopa. [Tockonbky sero 2016 roma 6110 OOJIEE TOKITUBBIM, MBI PEILIHIH
MOBTOPUTH HAIlIE HCCIIEA0BaHUE, YTOOBI MPOBEPUTH THIIOTE3Y O TOM, ACHCTBUTEIHHO JIM BIUSHUE
KOJIMYECTBA OCAIKOB Ha COACPKAHNE OMOTEHHBIX COSMHCHHI B MAJIBIX PEKaX MOXKET OBITh
CyliecTBEeHHBIM. Takum 00pa3oM, IeNblo Halllel padoThI SIBISIETCS OLIEHKA COACpKaHMs OMOTEHHBIX
COeMHEHMH B BOJoTOKe peku Jlamku B 2016 Toay U CpaBHEHHE TIOJTYyYSHHBIX JIAHHBIX C
pe3ynbTaTaMu MPeabITyIuX JeT.

OT60p Tpo0 /1t aHaNIKM3a BOJIBI HAa COJIep KaHNe OMOTEHHBIX COSMHEHUI TIPOBOMIN OCEHBIO
B 4 Toukax 0TOOpa B TPOHHOI MOBTOPHOCTH. AHANU3 TPOO BOJIBI HA YEThIpE OMOTEHHBIX
COCIMHEHHUS TIPOXOJIUI Ha CIEAYIOIINI IeHb mocie 0Toopa mpob Ha 6a3e XUMUKO- aHATTUTUHIECKOM
naboparopuu IBI] «KpecToBckuii ocTpoB» MeTOAOM (HOTOKOIOPUMETPUPOBAHUS. METO b
aHann3a ObUTN B3STHI U3 KHUTH «MeTOobl HcclieoBaHusI KauecTBa BoioéMoB» Hosukosa (1990).
3HaueHus1 KOHIICHTPAIil OMOT€HHBIX COeTUHEHUI HaXOIUIIH M0 KATUOPOBOYHOMY IpaduKy.

Bcero namu 65110 0TOOpaHo M MpoaHaIU3UupPOBaHO 33 MPOOKI BOJIBI HA COJEPKaHNE
HUTPATOB, HUITPUTOB, aMMOHHMIHOTO a30Ta u opTrodocdaros. ITJIK mo ammonuitHomMy a3oTy ObL1a
MPEBBINICHA 2 pa3a (MbI CBSI3BIBAEM ITO CO CIEIUPUIHON JAEATETHHOCThIO OaKTEPHil, BRBI3BAHHON
AHTPOTIOTEHHOM JAESITETFHOCTHIO U TTOTOJHBIME YCIOBUAMHU). [10 cCpaBHEHHUIO C pe3ylbTaTaMu
MPEIBIIYIINX JIET 3HAYCHHS KOHIIEHTPAINNA OMOTCHHBIX COSIMHEHUH B OOJBIIMHCTBE CITyUacB
MOBBICHJIMCh, HO HE TIpeBbIcH 3HaueHus 2012 rona.

OCHOBBIBasICh Ha TIOJYYEHHBIX PE3yJIbTaTaX MOXHO CKa3aTh, YTO BEIMBIBAHNE OMOTCHHBIX
COCTMHEHMH U3 MOYBBI CYIIECTBEHHO BIUSAET HA UX KOHIICHTPAIIUIO B BOJIE PEKH, 00 3TOM TOBOPST
W JINTEepaTypHbIe TaHHble. TakuM 00pa3oM Hallla TUIoTe3a MOATBEPXKICHA.
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AHAJIN3 DOPEKTUBHOCTHU UCITOJb30BAHUS KPAITUBBI
JIBY JOMHOM U KAJIMHBI OBBIKHOBEHHOM JJI51
MPOPUIAKTUKHU MPOCTYIHBIX 3ABOJIEBAHUN Y
MNOJAPOCTKOB, TPOKUBAIOIIIUX HA TEPPUTOPUH,
IMPUPABHEHHOW K KPAMHEMY CEBEPY

MuponoBa Tarbsina liBanoBHa (ApxaHrenbsckas o0:1., T. OHera, ucciae10BaTelIbCKuil Kiryo
«ITouck» npu MBOVY «CII Ne4 r. Onern», 10 kiacc)
PykoBonutens: HekpacoBa CBerinana MapbsiHOBHA, TOUETHBIA PAOOTHHK 00IIIero 00pa3oBaHUs
P®, yaurens xumuu u puzuku MBOY «CIII Ne4 r. Onern»

AKTyanbHOCTh paboThl. OHEXKCKUHA pallOH HAXOAMUTCA B CEBEPO-3alaJHOM 4YacTu ApXaHIeabCKOi
obmactu, mpupaBHeH K paiioHam KpaitHero CeBepa, BKJIFOYEH B COCTaB APKTHYECKOH 30HBI PO,
[103TOMY IIpobiieMa NPOCTYAHbBIX 3a001€BaHUI J1eTel U MOAPOCTKOB aKTyaslbHa JJIsl HAllero paioHa,
3aCIYKUBACT OTAEIBHOIO PACCMOTPEHHUsA, ACTAJBHOIO AaHalu3a, IIOMCKAa IIyTeH BbIXOHA U3
cloxuBlIeics cuTyanuu. He y Bcex kuTenel cTpaHbl €CThb BO3MOXKHOCTh IPHOOPETATh
JOPOrOCTOSsIIME JIEKAPCTBEHHbIE Ipernaparbl, HE BCE pPOAUTENH YyBepeHbl B 3((eKTuBHOCTU
JOPOTOCTOSIIIUX JIEKAPCTB.

Bb16op kpanuBbl JBYIOMHOM M KaJUHbI OOBIKHOBEHHOWM JUIsl IPOBEACHUS HCCIEIOBAHUS
OOBSACHAETCS JOCTYITHOCTBIO JAaHHBIX PACTEHUH, 0COOCHHOCTSIMM XMMUYECKOIO COCTaBa, HATMUUEM
IIOJIOKUTEJIBHOTO  ONbITa IPUMEHEHMS B HApOJHOM MeEAMLIHHE. ABTOp INpOaHAIU3HPOBAI
XUMHUYECKHM COCTaB JaHHBIX PpAaCTEHUH, OMNpEAeNua COJep)KaHue AacKOpOMHOBOM KHCIOTHI B
o0pa3uax KaJuHbl 1 Kpanubbl. HoBU3HA paboOTHI B TOM, UTO Ha JaHHBIM MOMEHT KpalluBa M KaJluHa
NPAKTUYECKH HE HCHOJIb3YIOTCS (He3acinyXeHHO 3a0bIThl) sxuTensimMu KpaitHero Cesepa kak
CPEACTBO NpO(MUIAKTUKUA MPOCTYIHbIX 3a0ojieBaHUN. MeTo/abl, HCIOIb30BaHHBIE ABTOPOM:
AQHAJIMTUYECKUH, SKCIIEPUMEHTAIbHBIN, KOJIMYECTBEHHBIN aHAIIN3.

Pe3ynbTarsl paboThl: yJanoch MPOaHAIU3UPOBATh XMMUYECKHI COCTAB JIaHHBIX PAacTEHHH,
KOJINYECTBEHHO OINpPEAEIUTh B PACTEHHUSIX ACKOPOWHOBYIO KHCIOTY, OLEHHUTh 3((EeKTUBHOCTh
MIPUMEHEHHUS pacTeHUH 11 NPO(UIAKTUKU IPOCTYTHBIX 3a00J1€BaHUM.

3aKIIt0YeHNEe U BO3MOXKHBIE ITyTH Pa3BUTHs. Pe3ynbTaThl SKCIIEpUMEHTa CBUIETEECTBYIOT O
TOM, YTO B PAaCTEHHUSAX COJEPKHUTCSA JOCTATOYHOE KOJUYECTBO aCKOPOMHOBOHM KHCIIOTHI, MOATOMY
JaHHBIE TIpenapaThl BIIOJHE MOKHO MCIOJIB30BATh B KAYECTBE MPOQPHIAKTHUECKOTO CPEACTBA /IS
NPEeIyNpexaeHUsT NPOCTYIHBIX 3a00eBaHUl y JeTel M TOJPOCTKOB, KUBYIIMX B CIOXHBIX
KIIMMAaTHYECKUX YCIOBUSX. B HamM IMiiaHbl BXOAWT MPUTOTOBIICHHE HACTOS KPAIHMBBIM KaJMHBI,
UCMOJb30BaHUE €ro (1Mo PYKOBOJICTBOM MEAMLMHCKOTO paOOTHUKA) [UId NpOQUIAKTUKU
MPOCTYAHBIX 3a0osieBanuii y gnered u moapoctkoB MBOY «CIHINe4 wum. JIBaxkasl ['epost
Cogerckoro Coro3a A. O. [Ilabanunay, aHAIN3 NOTYYSHHBIX PE3YJIbTATOB.
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ITPEOBPA3OBAHUA BUOT'EOLNEHO3A CYXOAO0JBbHOI'O JIYI'A B IIPOIECCE
3APACTAHMSA MEJIKOJIMCTBEHHBIMU IOPOJAMU

Mopo3zos Cranucnas AnekceeBud (Cankt-IlerepOypr, mkosa Ne 232, 8 kiacc)
PykoBoautens: TuxoneeBa Mapuna FOpreBHa, k.0.H., JOII.

Jlyra sBISIOTCS Cpelo 0OUTaHUs M KOPMOBOM 0a30i MHOTMX HAa3€MHBIX JKUBOTHBIX JIECHOU
30HBI U TOJACPKHUBAIOT Ouosoruueckoe pasznooOpaszue. [lnomann cyxomonbHBIX JYroB ceidac
MMOBCEMECTHO cokpararoTcs. Jlyra JleHWHTpajackoil oOsacTé 3apacTaioT METKOJMCTBEHHBIMH
JPEBECHBIMH TOpoAaMH: Oepe30il MOBUCION M MYIIUCTOW, OCHUHOM, OJIbXOW Cepol, HBaMH.
[Tpoucxonsiiee B mporecce 3apacTaHUsl W3MEHEHHE YCIOBHH CpeAbl BEOET K NMPeoOpa30BaHHIO
KUBOTO HANOYBEHHOrO0 MOKpoBa. OJHAKO HEWU3BECTHO, OJMHAKOBOE JIM BIHUSHHUE OKAa3bIBAIOT
pasHbIe IOPOJIBI Ha TMpeodpazyeMblii Ononeno3 syra. Llens uccnenoBanus: U3yduTh 0COOCHHOCTH
W3MEHEHHUS HAllOYBEHHOT'O MOKPOBAa U MUKPOOMOIOTUYECKOW aKTUBHOCTU MOYBHI MPU 3apacTaHHUU
CYXOJIOJIBHOTO JIyra OJIbXOM cepoid, Oepe3od MyIIUCTON, OCMHOW M HMBOW KO3bEM Ha OCTPOBE
Konesenr (Jlagoxkckoe o3epo). 3amaum: 1) ommcarh COCTaB U CTPOCHHUE MEJIKOIUCTBEHHBIX
IPEBOCTOEB Ha JIyry, 2) HCCIEI0BaTh MpeoOpa3oBaHUE OCBEUICHHOCTH, IIOYBBI, €¢
MHKPOOHOIOTHYECKYI0 aKTHBHOCTh M HAITOYBCHHOIO MOKPOBA B XOJ€ 3apacTaHusi; 3) CPaBHHUTHh
M3MEHEHUs OMOIIEHO3a JIyTa MPU 3apacTaHUuX Pa3HBIMU MEJIKOIMCTBEHHBIMU TTOPOAAMH.

Ha yuacTtkax 3apactanusi cyX0A0JIbHOTO JIyra pa3jiudHbIMU MEIKOJIUCTBEHHBIMU MTOPOAAMH U
Ha CaMOM JIYTy TIPOBOJIMIIM T€O0OOTAHNYECKUE OMMCAHMS HATIOYBEHHOTO MOKPOBA C OINPEACICHHEM
cocTaBa, OOWJIMS BUJIOB W aHAIM3HPOBAIU yKOChl ¢ momanok 30x30 cM. Omucanu Mo4BeHHbBIE
paspes3bl, OLEHWIM BIAXHOCTh MOYBBL. MUKpOOHONIOrHUeCKyo (IIPOTEa3HyK) aKTUBHOCTh
OLICHUBAJU aNIUTMKAIMOHHBIM METOJIOM MMOCYTOYHO B T€UEHHE 4 CYTOK B 8-KpaTHOW MOBTOPHOCTH.

N3menenns  HAmOYBEHHOrO  TOKpOBa  MPH  3apacTaHUM  CYXOJOJBHOTO  JIyra
MEJKOJIMCTBEHHBIMU TOPOJaMU TPOSBISIOTCA B CHUKEHMM Y4YacCTUSl CBETOJIOOMBBIX JIYTOBBIX
BHUJIOB, YCWJICHUU POJIM OIYIICYHBIX BHUJOB M TOSBJICHUU JIECHBIX BHUJOB, TaKUX KaK OXKHUKa
BOJIOCHUCTAs], IEYEHOYHUIIA, JIAH/BIII U Jp.

[Ipn nomomu kosdp¢uuuenta ¢uopucTuyeckoro cxoacrsa CEpeHCOHAa OOHAPYKWIH, YTO
JpeBecHble coolIecTBa 0oyiee CXOIHBI C JYroM, 4eM MeXAy coOoil. [lepBoHauanbpHas THIOTE3a,
YTO TMOKa3aTeIu MPOTEa3HOW aKTUBHOCTU OyIyT KOPPEIHUpOBaTh C IMOKa3aTeNsIMU (PUTOMACCHI U
BIIQ)KHOCTH TIOYBBI, TOJITBEPAUIIACH B OTHOILIEHUH (DPUTOMACCHI, OJTHAKO IMOKa3aTeld BIaKHOCTH
MTOYBBI HE OOHAPYKWIIH CBSI3H C MUKPOOHOJIOTHIECKON aKTUBHOCTHIO.

BeiBogpl: 1) pa3BuUTHE pa3HBIX MEIKOJUCTBEHHBIX JIPEBOCTOEB HA CYXOJOJBHOM JIYTY
CHUKAET OCBEIICHHOCTh, HO HE M3MEHSAET XapaKTep IOYBHI, 2) (DIOPUCTHUECKHIl COCTaB IO
JPEBECHBIMH TTOPOJIaMU COXPAHSET BHICOKOE CXOJICTBO C TPABOCTOEM JIyTra, HO M3MEHSETCS] O0uIHe
BHJIOB, W TIOSBJIAIOTCS JIECHBIE BHUABI, 3) B OCHHHUKE JIOMHHHPOBAHHME OT JIYyrOBOTO 3JaKa
(Calamagrostis epigeios) mnepenuio k omymeuHomy pasHoTpaBbio (Stellaria holostea); 4)
oOHapy)XeHa TIOJIOKHUTENIbHAs CBSI3b NPOTEA3HOW AaKTUBHOCTH C (PUTOMACCOM HAMIOYBEHHOTO
MOKPOBA; 5) MakcuMalibHasi MUKPOOUOJIOTHUECKasi aKTUBHOCTh OOHApY>KEHA B IMOYBE OCUHHHKA.
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N3y4yeHnue 3x0/J10rn4ecKoro cocrosHus KaHrarckoro BoJoOXpaHH/INIIA HA OCHOBE
omnpeae/ieHNs] KOHIEHTpauuu xJaopoduiia A

Anexun Eprennii UBanosuy, I'pex Januun Cepreesuu (KpacHosipckuii kpaid, XKene3noropck,
KT'AOY «lllkona kocMOHaBTUKW», 11)

PyxoBogurens: [Ipokodses KOpuit BanepbeBuy, yunrens Ouonoruu Beicuiei kareropun, KIAOY
«1Ixos1a KOCMOHABTUKI

[ensr paboTHI: OmMpenenuTh KOHIICHTpaIuio xiopodmnia A B KaHTaTCKOM BOAOXpaHWIHIIE B
3UMHHMI MEepUOJ U HAa OCHOBAaHUHU MOJNYUYEHHBIX PE3ylIbTaTOB OMUCATh KOJIOTUYECKOE COCTOSHUE
BO/IoeMa. 3a/1avu:

1. CocraBUTh IUTEpaTypHBIH 0030p MeToAa OWOMHIWMKAIIMKM KaK OJHOTO U3 METOJOB
AKOJOTUYECKOTO MOHUTOPHHTA TNPECHOBOJHOTO BOJOEMa U OCHOBHBIX XapaKTEPUCTHK
(UTOIITAHKTOHA PECHOBOIHBIX BOJOEMOB;

2. IlpakTuecKMMHU METOJIaMU OTPEIEIUTh KOHIEHTpaluioo xiopodpmmia A B KaHTarckom
BOJIOXPaHUIINILIE;

3. Ha ocHOBaHUM MOJy4YEHHBIX PE3yIbTAaTOB OMUCATh KOJIOTHYecKoe cocTosiHie Kantarckoro
BOJIOXpaHUJIHUIIA.

MeToapl: aHaaW3 MeETOJa OWOMHIMKALIMM KaK OJHOTO M3 METOIOB DKOJIOTUYECKOIO
MOHI/ITOPI/IHFa, I/I3MepeHI/Ie, CpaBHeHI/IC

OCHOBHBIE pe3yJIbTATHI:

1. CocraBieH nuTepaTypHbId 0030p MeToAa OMOMHIMKAIIMM KaK OJHOTO U3 METOIOB
JKOJIOTHYECKOTO MOHHTOPHHTA MPECHOBOJHOTO BOJAOEMa U OCHOBHBIX XapaKTEPHUCTHUK
q)HTOHJIaHKTOHa HpCCHOBOI[HI)IX BOJOEMOB;

2. Cocroscs Bble3n Ha KaHTaTckoe BOAOXpaHWIHIIE B 3UMHUI MEPHOJ C IENbI0 cOopa mpod
BOJIBI, JTAOOPATOPHBIMA METOAMH OIpEACNICHa KOHIIEHTpaIus XjJopopuia A Ha pa3IndHBIX
CTaHIMAX;

3. Ha ocHOBaHMH TOJyYEHHBIX PE3yIBTaTOB OMUCAHO YKOJOTHYECKOE COCTOsTHHEe KaHTaTckoro
BOI[OXpaHI/IJII/IIJ_IaI q)HTOHJIaHKTOH B BOJOEMC I/ICHOJIB3yeT MHKCOTpO(bHBIfI THUII IIMTaHUA,
JKOJIOTHYECKOE COCTOsIHHE ¢ 1996 Toja HE M3MEHUIIOCh M OCTAeTCsI Ha TOM JKE IOJIOKHTEIHLHOM
YpOBHE.

JlaHHBIN MPOEKT MOXET CTaTh 4YacThi0 KPYMHOMAcCIITaOHOro uccienoBanus KaHTarckoro
BOJIOXpaHUJIUIIIA.
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IKOJOrHYeCKUIl MOTeHHHaa o3epa boukapeBckoe ¢
y4eTOM KJINMATHYEeCKHX M3MEeHEeHUil

AnexceeB borgan, Pecy6onuka bamkoprocran, r. Yda
8 ximacc, MBOY COIII Ne 103, MBOVY J10 ADBL] «Poctok» ror. ¥Yda.
PyxoBonurens: Mopozosa Mpanna Muxaiinossa, nexaror JJO MBOVY 10
«JIDB11 «PocTox»

PecnyObnmuka  bamkoproctan, o0iagas  3HAuMTENbHBIMH  BOAHBIMM  OOraTcTBaMu,
MPaKTUYECKH ocTanack 0e3 peiObl. Ha ogHOTO XUTEmNs, Mo ohUIHaIbHBIM JaHHBIM, TPUXOIUTCS B
rog Bcero 200 rpaMMoB pwIObI, BeUIOBIEHHOUW B bamkoproctane, wiu 0,04% oT motpebisieMoid.
HccnenoBanne phIOHBIX 3allacoB M BO3MOYKHOCTEH pa3BEACHUS HOBBIX BUIOB B COBPEMEHHBIX
MNOJUTUYECKUX Y SKOHOMUYECKUX YCIOBUSAX CTAHOBUTCS OYEHb BAKHOM 3a1auell sl HaceleHUs.

Ilenp wnccnenoBaHWA: M3Yy4UTh DSKOJIOTMYECKMH IIOTEHIMaN o3epa boukapeBckoe B
npuropozie Y¢dbl ¢ yuyeToM KIMMAaTMYECKMX H3MEHeHMH. [l JOCTHXKEHMs Lenu IpoBeAeHa
KOMILJIEKCHAs! OLIEHKa 03epa, M3yYeHO U3MEHEHHE U CMOJICIIMPOBAH KIMMaT Ha Ompkaimme 25 e,
pa3paboTaH MPOEKT KaamapaHa IJisi OYMCTKH BOJIBI .

KommiekcHast oneHka MpoOBOAWIACE IO METOAMKAM: METOJ THAPOJIOrMYECKUX U
rugpomMerpuueckux uccienoanuii (boromro6os, 2002); muaekc campodnoctu (S) P.lantne u
H.bykka no makpoduram (CamumkoB, 2005); meronsl uccienoBanuii mxtuodaynsl (Kopoines,
2004). OreHka U3MEHEHHUS KIIMMaTa MPOBEICHA 110 TEMIIEPaType BO3AyXa U KOJIMYECTBY OCAJIKOB
3a 1937-2015 roapl, MPOrHO3 W MOJACIHMPOBAHUE KIMMATHYECKUX H3MEHECHHMH IMPOBEJICHO IIO0
ypaBHEHUIO HenmuHeHol perpeccun (Cyneiimanos, 2012).

B pesynbpraTe nccinenoBaHnil yCTaHOBIIEHO CIIEAYIOLIEE:

Ozepo boukapeBckoe wumeer miaom@aab B 1 KM, aTMoc(epHbIi UCTOYHUK BOJHOIO
NUTaHUsA, pa3BUTble coolmiecTBa MakpoduToB. Ilo MPOMCXOXKIEHHIO MCKYCCTBEHHOE, BO3pacT
6onee 100 ner. ManonpoTouHoe, MaKkcuMalbHas TayOuHa 3 M. JIOHHBIE OTJIOKEHUSI — WIIUCTEHIE,
IIECYaHbIE, KAMEHHCTBIE.

BunoBoii coctaB makpoduroB npezacrasieH 30 BugamMu, UHAMKATOPHBIMU sABIsAOTCS 11.
Nunpnexc canpobunoctu (S) P.Ilantne u H.bykka 1,6 - 1,7; o3epo GeTa-mMe3ocanpobHoe.

BunoBoii cocraB uxtuodaynsl npeacrasieH 10 Bugamu knacca Jlydenepsix, i KocTHbIX
pb16. HanGonee nieHHBIMHM BUJIaMU SBJISIOTCS LIyKa U CYyJIaK.

CpenneroioBoe U3MEHEHUE KJIMMaTa Ha BojocOope: moremieHue Ha 3,2 rpajayca 3a 16 ser
21 Beka 1o cpaBHeHuIO ¢ 63 ronamu 20 Beka U yBEJIIMYEHHUE OCAIKOB Ha 22,23 MM.

MonenrpoBaHue Kiaumara npu MOMOUIM ypaBHEHUS! HEJTMHEWHOM perpeccuu BBISBUIIO, YTO
B Onmwkaiiime 25 et TeMiepatypa BO3[yXa Ha MCCIEAyeMOH TeppuTopHuH mnoBbicutTcs Ha 0,529
IpagycosB.

B o3epo boukapeBckoe i yBeNMYEHMsS PBIOHBIX 3aIlacoB MOJICENIUTh  MOYXHO
TEIUIONIO0MBBIE BHJIBI PbIO, KOTOpBIE CIOCOOHBI UTh B CTOAYEH, XOPOIIO MPOrpeBaeMoii,
o0eTHeHHO! KUCIIOpOoJIoM, Bojie. K HUM OTHOCUTCS MHOTOYUCIEHHOE CEMEHCTBO KapIOBBIX.

Jns  ycTpaHeHHMsT HEraTMBHOIO BJMSHHMS TMOTEIJIEHHS Ha O03€p0 Mbl IpejajaraeM
CKOHCTPYHMpOBAaTh KaTamMapaH ¢ GUIbTPaMU U CAABATh UX HAIPOKAT OTJBIXAIOLIUM, CIOPTCMEHAM.
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CUCTEMA BHYTPUIIOUYBEHHOI'O OPOILIEHUASA

Apytionsin Cycanna XaunkoBHa (Poccus, . YanaeBckuii, . Yanaesckuit, 9 kiacc)
N.H. Ko3menkos, k.T.H., yautenb ¢uszuku [ bOY COUI moc. YanaeBckuii.

Oco0eHHO aKTyalbHBIMU JUIS CEIILCKOTO XO3SHMCTBA OCTAIOTCS NMPOOJIEMbI OPOLICHUS 3eMEb
U MOJEpHU3alUMU CHCTEM IIOJMBa. BHYTpPUIIOUBEHHOE OpOIIEHHE sBIsETCS Haubosee
MEPCIEKTUBHBIM CIIOCOOOM HOJIMBA HA 3eMJISIX, HETIPUTOHBIX JIJIsl OPOLICHUS APYTUMHU crioco0amu,
a Takke /s HeOOJBIINX YYaCTKOB, €r0 YCIEIIHO MOXKHO MPUMEHATh ISl YCTPOMCTBA MOJIMBHBIX
YYacTKOB IIPH HCIIOJIb30BAaHHMHM MECTHOTO CTOKA. DTOT CIIOCOO OpOIIEHHE B HACTOSIIEE BPEeMs
SBJISICTCA OJHUM M3 MHTEHCHBHO Pa3BHUBAIOLIMXCS CIOCO00B opoueHus. Llenpto moero mpoekra
SIBJIIETCS] UCCIIEIOBAaHUE BO3ZMOKHOCTH aBTOMAaTU3allUK CUCTEM BHYTPUIIOUBEHHOI'O OPOLLIEHUS.

I[JI?I JOCTHIXCHHUA 3TOM Oein OBbUIH IIOCTABJICHBI U PCUICHEI 3a/1a4H.

1. [TpoananM3upoBaTh pa3IMUHbIC CIIOCOOBI OPOIICHUS 3EMEJIb.

2. N3y4nTh OCHOBHBIE 3JIEMEHTBI CHCTEM BHYTPUIIOYBEHHOTO OPOLLICHUS.

3. Pa3zpaboTka 1 KOHCTPYHpPOBaHUE MAKETa CUCTEMbI BHYTPUIIOYBEHHOT'O OPOILICHUS
C aBTOMATHYECKOM moadeii BOEI.

Ananmu3 crocoba oOpomeHHs 3eMeNb ToKas3al, 4ro Haubojee S((EKTUBHBIM BHIOM
OpOLICHHs, Ha Hallel TeppUTOPUM SBISETCS BHYTPUIIOYBEHHOE opouleHne. OHO sBIseTCS
HauboJsee NepCrneKTUBHBIM CIIOCOOOM MOJIMBA HA 3€MJISIX, HEMPUTOJHBIX U OPOLICHUS APYrUMU
crioco0amH, a Takke JUIsl HeOOJBIIMX YYaCTKOB, €r0 YCIHEIIHO MOYKHO MPUMEHATH JUIsl yCTpoiicTBa
MOJIMBHBIX YYACTKOB IPH HCIOJIB30BAHUU MECTHOTO CTOKA. JTOT CHOCOO OpOIICHHE B HACTOSIIEE
BpeMs SIBJISIETCS OJTHUM U3 HHTEHCUBHO Pa3BUBAIOIINXCS CIOCOOOB OPOIIECHUS.

OCHOBHBIMM 4YaCTSIMM CHUCTEM BHYTPUIIOUBEHHOTO OpPOULICHMs SIBISAIOTCA BOJOMCTOYHHK,
HACOCHasl CTaHIMsI, OYHUCTHBIE COOPYKEHMsI, paclpeAeNuTeNbHbI TPyOONpOBOJ, OPOCUTENbHBIN
TpyOONpOBOJ,  KOJIOAEL-CTOSIK,  BOJOOTBOJAHBIA  TpPyOOIpPOBOJ,  KOJOJEL-NEPEeKI0YaTelb,
YBJIQKHUTEIbHBIE TPYOOIIPOBO/IBI.

DKCIIEpUMEHT TI0Ka3all, 4YTO C MOMOINBI0 CHCTEMBl BHYTPHUIIOYBEHHOTO OPOIICHUS MOXKHO
COXPaHUTh CTPYKTYpBl BEPXHHUX CJIOEB MOYBBI M MOJJIEP)KAaTh UX B PBHIXJIOM COCTOSHUM, CHU3UTDH
MOJIMBHBIE HOPMBI M OJHOBPEMEHHO BHOCHTH HETIOCPEACTBEHHO B 30HY KOpPHEH pacTBOpPHUMBIC
MUTaTeNbHbIe BellecTBa. Takke ylanoch OpraHu30BaTh aBTOMAaTHUYECKYIO CHCTEMY I0/1a4H BOJIBI C
MOMOIIBIO TaiiMepa. Pacuer mokasal, 4To crcTeMa BHYTPHUIIOYBEHHOTO OPOIICHWS IS TETLIHIII
3*6 m Oynet crouts 840 pyo.
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YCOBEPUIEHCTBOBAHME TEXHOJIOT'HA ITOCAAKMU JIECHBIX
KYJIBTYP U IIEPCIIEKTUBHBIE MEPBI BOPbBEbBI C
IMOYBOOBUTAKOIINMHA BPEJIUTEJISIMA

bazanos Dnyapn JMutpueBuy
Hwxeropoackas obmacts, r. Hwkauii HoBropos
MAOY «llIxomna Ne 149y, 10 kiacc

Hayunblii pykoBOaMTENb: yUnTEIb BhICIICH kKateropuu Bonkos Cepreit AjnekcanapoBud

Jlero 2010 rona BeIasiock Ha TeppUTOpun Poccrn aHOMaIbHO dKapKUM, YTO MPUBENO K 3aCyXe
Y JICCHBIM TOXapaM BO MHOTHX PETHOHAX CTPaHbl, a )KUTEIIU JECATKOB TOPOOB ObLIH BBIHYXKICHBI

HE TOJIbKO MU3HBIBATH OT YKapbl, HO U JIBIIIATH BO3yXOM, 3arpSA3HEHHBIM ABIMOM MOXkapoB. Ha
BoccTaHoBJeHuE JiecoB B 2011 - 2016 r.r. BEIACISIIUCH OTPOMHEBIE cpeacTBa. Ho 3a BecHy ydacTku
TOPENIbHUKOB YK€ yCIIeBalli 3aCeIUTh Malickue Xpyu. [locaxeHHbli iec morudan oT IMYNHOK
3TOTO BPEAMTEIIS, ITOBPEXKIABIINX KOPHEBYIO cucTeMy. L[enbhio MOMX MCCIIeIOBAaHUN SBHIIACH
pa3paboTka criocoba Mmocajku JECHBIX KyIbTYp C MPUMEHEHUEM XUMUYECKUX CPEJICTB 3alIUThI
KOPHEBBIX CHCTEM (MX MpeaBapuTeIbHON 00paboTKOI mepen mocankoii). Pabora mo nanaomy
BOIPOCY MpoBoAMIach B JIYKMHCKOM y4acTKOBOM JiecHH4YecTBe banaxHHHCKOro pailoHHOTO
necHndectBa Himkeropoackoit oomacty.

JJig KaXKJ0ro ydacTKa OMpeerisi CPEAHIOI0 YHCIEHHOCTh 0co0ei BpeauTenei, ux BUI0BON
COCTaB, BO3PACT JIMYMHOK M BCTPEIACMOCTh MACKOT0 XpyIlia. B pe3yibrare mpoBeAeHHBIX
UCCIIEIOBaHMM ObLIIO YCTAHOBIIEHO, YTO CPE MOYBOOOUTAIOIINX BPEIUTENEH, TOBPEXKTAIOLITUX
KOPHEBYIO CUCTEMY COCHOBBIX KYJIBTYP, Mpeo0iaaan BOCTOUHBIN MaCKuil Xpyi. J{7ist 3a1uThl
JIECHBIX KYJIBTYP OT BOCTOYHOT'O MalCKOTO Xpyiia Ha miomaau 1,0 ra 6b1 3a10kKeH
MIPOU3BOJICTBEHHBIN OIBIT IO MPEANOCaT0YHON 00paboTKe KOpHEH CEHIIEB COCHBI TOP(O-
WHCEKTUIIUAHON cMechio. [{st aToro mpumensin 10%-ii 6a3ynun — 500 r Ha 1000 cesHIIeB.

D dexkTUBHOCT MPUMEHEHHS MTPeTapaTa YIUTHIBAJ IO CTETICHH IMOBPESKICHHOCTH KOPHEBOKH

CHUCTCMBI COCHBI B OIIBITC U B KOHTPOJIC. I[J'Ifi OLICHKHU 3(1)(1)6KTI/IBHOCTI/I O6pa6OTKI/I KOPHEBLIX CUCTEM

0a3yIMHOM OBLIN 3a710%eHbI 2 MPOOHBIE TUIoMIaU (ONBIT U KOHTpouib) 1o 0,04 ra kaxnasd. Yuer
BPEJIOHOCHOCTH BpeIUTENs MPOBOMII IyTEM PACKOIIKU Ca)KEHIIEB U OIPEJIEIIEHUIO
MOBPEXICHHOCTH KOPHEBBIX cucTeM 10 Oaitam: | — moBpexaeno mo 10% kopuei, 11 — 10-50%
kopHei, Il — 6onee 50% xopHel. D HekTHBHOCTS MPUMEHEHUSI HHCEKTUIIHIA ONIPEEIIsI 110
CHIDKEHHIO KOJTMUYECTBA IOBPEKICHHBIX PACTECHHUH B OIBITE M B KOHTPOJIE.

[Tpu matemaTHueckoil 00pabOTKe JAaHHBIX MPOMEPOB JIECHBIX KYJIbTYP MOIYUYHII CPEAHNE
OMOMETpHUYECKHUE ITOKA3aTeNN, KOTOPBIM CIIEAYET JOBEPSTh, TAK KaK TOYHOCTD OTIPEICICHUS

CpG,Z[HCfI BCJIMYHHBI HAXOOUTCA B IMPEACIax 5%, a JOCTOBCPHOCTH CTATUCTUICCKHUX MoKa3aTejei Bo

BCeX cliydasx > 3.
BriBoabr

1. TlouBeHHbIE PAaCKONKM IMOKa3ajld, YTO MOIMYJSIMS BOCTOYHOIO Mailckoro xpymia Oblia

MMpeaACTaBJICHA B OCHOBHOM JIMYMHKAMU BPCAUTCIIA PA3HBIX BO3PACTOB.

2. Ilpum co3maHuM JIECHBIX KYJIBTYp Ha TapsiX, B YCIOBHUSX KpailHe HH3KOW 00ECTIeYeHHOCTH
MOYBBl MUTATEIBHBIMU BEIIECTBAMHM, IeJIecooOpa3Hee MPOU3BOAUTH MOCAIKY KYIbTYp C
npeBapuTeNbHON 00pabOTKOM KOPHEBBIX CHCTEM TpaHYJIMpPOBAaHHBIM Oa3yAHHOM, T.K.
ylioposkaHue padot He 3HauuTeabHo — 170,97 pyo.

3. C D2KONOTMYeCKOH TOYKHM 3pEHUs NPHMEHCHHWE TPaHyJUPOBAHHOTO Oa3yauHa Ooee
BBITOJTHO, I10 CPAaBHEHHMIO C JAPYIMMH MECTHUIMIAMH, T.K. OH B TEUYEHHE JOCTATOYHO
JUTATEIFHOTO BPEMEHH COXpaHSETCS B 30HE 0OpaOOTKH KOPHEBBIX CHUCTEM B HEM3MEHHOM
BUJIC U HE BBIMBIBAETCS B TPYHTOBBIEC BOJIBI.
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OIIEHKA COCTOSIHUA BHENNOMMEHHBIX JIECHBIX MACCHUBOB
JAOJUHBI HUKHEI'O TEYEHUSA PEKH I1IO3UMb

bopucosa Auna Anekcanapossa (Y amyptckas Pecriyonuka, 1. MkeBck, MBOY «Jlureit Ne
14», 11 kmacc)
Hayunslii pykoBoautens: buceposa T.B., yuurens 6nonoruu MBOY «Jlureit Ne 14y

Hean: onucath M OLEHUTh COCTOSIHUE BHENOMMEHHBIX JIECHBIX MAaCCHUBOB JOJIMHBI
HWKHEro TeueHus peku [lo3umb. 3agaum: 1) onpeaeauTh THITBI W TPYIITbI aHTPOIMOTCHHBIX
HApYIICHUI TOYB MCCIEAYEMBIX JIECHBIX MAaCCHBOB M CJeNaTh WX OMNHCAHUE; 2) BBIIBHUTH
CTaJNM HApYIIEHUS TOYB HAa Pa3HBIX ydyacTKaxX HMCCIENOBaHUSA, 3) ONPENCIUTh IJIOTHOCTh
1ouB; 4) MPOBECTH ONMUCAHNE BHEMOWMEHHBIX JECHBIX MAaCCHUBOB JOJIMHBI HUKHETO TEUCHUS
peku [lo3umb; 5) onpeaeauTs CTauu TUTPECCUN U3yUCHHBIX JIECOB.

3HAYMMOCTB. BIIEPBBIE MPOBEACHO (PIOPUCTHYECKOE OMHCAHWE BHEMONMEHHBIX
JIECHBIX MAaCCHUBOB JIOJIMHbI HUKHETO TE€UEHHS peKku [103MMb, OLIEHEHO HX SKOJOTMYECKOE
cocrosinue. JlaHHple MOTyT OBITh HCIONB30BaHBl MPH OMNUCAHUM DPOJH  JIPEBECHBIX
HACAXKJICHUH B COBPEMEHHOM MHUpE.

PesyabraTel: 1. B xozme u3yuyeHHs IMOYB BHEMOWMEHHBIX JIECHBIX MAaCCHBOB PEKU
[To3uMb OBUTH BBISIBIICHBI CICAYIONINE THUIBI U TPYIIBI aHTPOTIOTSHHBIX HAPYIICHHHA TOYB:
CTPOUTEIBHBIE, JIECOXO35ICTBEHHBIE, PEKPEALIMOHHbIE, TPAHCIIOPTHBIE, TPOMBILIUICHHBIE.
HaulOonpiiee KOIMYECTBO TUIIOB HApYIICHWW TIOYB BBISBICHO B Jiecy Ha  yi. PakerHas
r.JxeBcka, HauMeHbIIIee — B JIeCHOM MaccuBe «JIrommuHckas nada». 2. Ctaguu HapymieHUs
MOYB Ha pa3HBIX YyYacTKaX MCCICIOBAHUSA HW3MCHSIOTCS OT HavyaubHOW (MaccuB Jjeca
«JTroyutnHCKast Aavday», beiaBaiickuii iec, ocHHHUK y Tocta I'AU, jec Ha CKJIOHE Yy rapaxei)
10 3HauuTenbHOU (iec Ha yi. PakerHoi r. MkeBcka). CpemHsisi cTaaus HapyIICHUs MOYB
BBISIBJICHA TSI Jieca Ha ckioHe Onmuxke K yi. PaketHas. 3. CioxeHue MOYBBI U3MEHSIIOCH OT
ymmotHeHHON (Maccus steca «JIromuHCKast 1aua», beiaBaiickuii ec, ocMHHUK y mocta ['AU,
Jiec Ha CKJIOHE Yy rapakeil) 10 o4eHb IUIOTHOM (1ec Ha yi. PaketHoii r. Mokescka). [ToTHBIM
CJIOKEHHWEM OTJIMYAJIMCh TOYBHI Jieca Ha CKJIOHe Onmmxke K yi. Pakernas. 4. B pesynbrare
MapHIpyTHO-JE€TAIbHOTO HCCIEAOBaHUS BHEMOMMEHHBIX JIECOB HM)KHETO TEYEHHUS PEKU
[To3ump ObLTO BBISBIEHO Tpom3pactanue 162 BumoB, oTHOocsmuxcs k 118 pomam un 44
cemeiictBaM. OCHOBY (UIOpPBI COCTaBISIIOT TMPEACTABUTENH OTAeNa MOKPHITOCEMEHHBIE
Magnoliophyta — 96 % ot o6iero urciaa BuaoB. Cpear HUX MPEOOIATalOT MPEACTABHUTEH
kinacca nBynonbHeie Magnoliopsida — 83%. 5. Cragum pekpeanuoHHOH JHIpeccuu
3aKOHOMEPHO BO3pPACTAIOT OTHOCHUTEIIBHO YBEIWYEHHUSI AHTPOIIOITE€HHOTO BO3JICHCTBUS Ha
sKocucTteMbl. EcTecTBEeHHBIE JIECHBIE YKOCUCTEMBI — JIECHbIE MaccuBbl JIFOJUIMHCKAs Aada U
beiaBaiickuii jtec, uMer0T 1-2 CTaguio JUTPEecCHH, T.K. BO3HUKAIOT IEPBbIC W3MEHEHUS B
JIECHBIX OHMOTEOIIeH03aX: TMOSBISETCS CETh TPOIMWHOK, HAYMHAET pa3pylIaThCs JecHas
MOACTHJIKA U YIUJIOTHSIETCS TOYBA, IMOSBIISIOTCS CBETOJMIOOUBBIC PACTEHUs, BO3OOHOBJICHUE
neca HopManbHOe. OcuHHUK y mocta AU u nmec Ha ckioHe y rapaxeil, UMEIOT 3 CTaauio
murpeccud. B TpaBocToe mpeobnamaloT pyaepaibHbIE BHIBI, TOJIPOCT MPAKTHUYECKH
orcyrctByeT. Jleca Ha ckioHe Ommke kK yn. PakerHas u Ha yn. Pakernoil r. IkeBcka
oTHOCATCS K 4-5 cTanusam nurpeccuu. B gaHHBIX Jiecax oOpa3oBaHa Irycras CeTh TPOIUHOK,
MPUCYTCTBYET MHOT'O CHHAHTPOMHBIX BUJOB PACTEHUM, MOMJIECOK OTCYTCTBYET WJIM MECTaMU
COXPaHSIOTCS KYPpTHUHBI COPHBIX pacTeHuil. [1ogpocT oTCyTCTBYeT, MOYBa CHIIBHO YIJIOTHEHA,
JPEBOCTOM 3aMETHO U3PEKUBACTCS, PA3BUBACTCS JIMHEWHAS 3PO3Us ITOYBBI.
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IKOJIOI'MYECKOE COCTOSAHHUE U PEKPEAHHQHHLIPI HHOTEHIIUAJI
COCHOBBIX HACA’KAEHUU
MMAPKA KYJIBTYPBI MU OTABIXA I. COCHOBBII BOP

boiiko JImutpuii Anekcanaposud, JlenHuarpaackas 06:1., r.CocHoBsIi bop,
MBOVYIO «IIPT», 8 kiacc
IllesnoBa I'anuna CranncnaBoBHa, negaror, MbOYJIO «LIPT»

Lenp uccienoBaresbckoil paboThl - OLIEHKAa COCTOSIHUS COCHOBBIX HACaXJIECHUM Mapka U
BBISIBJICHHE €r0 PEKPEAallMOHHOIO NMoTeHIMana. i JOCTHKEHHs LieIH ObUIM OLICHEHBI: COCTOSIHUE
JECHBIX HAaCaXJIEHHUW IapKa, pEKpealuoHHas JAUIPECCHS INPUPOJHOTO KOMILIEKCa,
NPOaHAJU3UPOBAHbI MPOOIEMbl M NEPCHEKTHBBI Pa3BUTHs PEKPEALMOHHOM JesTeIbHOCTH Ha
TEPPUTOPUH TApKa, ONPEESICHbl IEPBOOYEPETHBIE MEPHI 10 COXPAHEHUIO COCHBbI OOBIKHOBEHHOMN
B nlapke «beble neckmn».

Teppurtopusi mapka akTUBHO Hcnonb3yeTcs kutensmu CocHoBoro bopa B pasHbIX wLemsX,
IO3TOMY MapK OMNYTaH CEeThbI0 TPONMHOK — OONBIIMX M MAaJCHbKUX. YUHUTHIBas HOPMBI
JIOMYCTUMOM PEKPEallMOHHOM Harpy3kd Ha COCHOBBIM JIEC, MOXHO HPEAINOJIOKUTh, YTO
BBISIBJICHHAs HAarpy3Ka HaXOQUTCs HA FPAaHU JAOIIyCTHUMOTO.

PexpeaninoHHbIN NMOTEHIMAN HACAKICHHUM IMapka sBISETCS KOMIUIEKCHBIM IOKa3arejaeM u
BKJIIOYAeT B ceO0s BCE OLICHOYHBbIC JaHHbIC, MOJIYYECHHbIE B MCCIECJOBAHUM I10 COCTOSIHUIO
JIPEBECHOM PACTUTEIBHOCTH Y4YacTKa, JCTETUYECKOMY M PEKpEalMoOHHOMY IokasaressMm. [lo
NOJIYy4EHHOMY 3HAYE€HHMIO PEKpPealMOHHOTO Kod(pdHuIMeHTa MOXHO clelaTh clieaylolee
3aKJIIOYEHHE: KJIACC PEKPEallMOHHOrO MOTEHIMana MpupoaHoro komiekca — Il (Bropoit us 4) ,
PEKpealiOHHOE UCTIOJIb30BaHUE YUacTKa BO3MOKHO 0€3 CyIIeCTBEHHBIX OTPaHUYCHUH.

Ha ocHoBanuu pe3ynpraroB HpPOBEACHHBIX MCCIEIOBAaHUN MOXHO clielaTh BBIBOJ, YTO
[IKuO «benble neckn» (QyHKIHMOHAJIBHO MPUIOIEH JUIsL OTAbIXa ropoxaH. dusnonmormueckas
OLICHKA IapKa BBICOKA, TaK KaK COCHOBBIE Jieca OKa3bIBAlOT 3a cYeT (PUTOHLIUIOB OJIAronpUsTHOE
JCHUCTBUE Ha 3J0pOBbE 4YEJIOBEKAa; CTENEHb KOM(POPTHOCTH, COOTBETCTBUE OXKUIAHUAM,
HOTPEOHOCTSIM OT/BIXAIOLIUX HEIOCTAaTOUYHbI U 0JaroycTpoMcTBO Mapka YIydLIUT yCJIOBUS JUIS
OTAbIXa. OCTETUYECKAs OLICHKAa HEBBICOKA M3-3a IIOCJIEICTBUN HEOPraHM30BAHHOIO OTAbIXA,
BBITAIITHIBAHUS IIOYBBI U TIOHMKEHHOIO KadecTBa JpeBOCTos. PekpearyioHHass Harpyska 0Oe3
00s3aTeIbHBIX MEPONPUITUH U 3aTpaT Ha OXpaHy OKpYXKawllel cpenbl NpPUBENET K
HeoOpaTuMbIM TocieAcTBUsIM. Ha Tepputopun napka BO3MOXXHO CO3JaHHUE 3KOJIOTUYECKUX
MapIIpyTOB Pa3HOM JUIMHBI, OTABIX IIPU HAJIWYUM POAYMAHHOW JOPOKHO-TPOIIMHOYHOW CETU U
OCYUIECTBIIEHHE Pa3HOOOPA3HBIX pa3BJIEKaTEJIbHBIX, UIPOBBIX, O30POBUTEIBHBIX, JOCYTOBBIX
IIPOrpaMM Il HACEJICHMS.

[lo pesynbTaram HcClIEA0BaTENbCKOM pabOThl PEKOMEHJOBAHO OTpakIE€HUE TEPPUTOPUU
napka, opraHu3anus IpoayMaHHON JOPOXKHO-TPOIIMHOYHON CETH M BOCCTAHOBIIEHUE U3PEKEHHBIX
Haca)/IeHUH COCHbBI IIyTEM €CTECTBEHHOTO BO30OHOBICHHUS.
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OIIEHKA IITYMOBOI'O ®OHA ITAPKOB INETPOI'PAJICKOI'O PAMIOHA
CAHKT-IIETEPBYPI'A

EnuceeBa Mapus Cepreesna (Cankr-IletepOypr, 'BOY COILI Ned, 7 xnacc)
PyxoBoautens: Amnk EBrenust BrnagumupoBHa, nefaror J0MOJIHUTEISHOTO 00pa3oBaHus U
3aBeAyroIIas 1aboparopueit, IKoa0ro-onoaorudeckuii eHTp «KpecToBCKU OCTPOBY

OcHOBBIBasCh Ha MPUHIHIIE «MBICTUTH TTI00AIBHO — JIEHCTBOBATH JIOKATBHO», MBI PELIHIN
IIOCBAITUTh JJAHHOE HCCIICJOBAHME H3YYCHHMIO YPOBHS LIYMOBOI'O 3arpsA3HEHHs M 3arpsa3HCHUS
BO3JyXa B TpeX MapKax, pacnojoxeHHblx B llerporpaackom paitone Cankt-llerepOypra. Otu
HapKH SBJSIOTCS €JMHCTBEHHBIMH 3€JIEHBIMU 30HAMH OOJIbIINX Pa3MEPOB B 3TOM I'yCTOHACEICHHOM
paiione Cankt-IlerepOypra u y ero )uTeliel HeT IPYruX OOMIETOCTYITHBIX MECT JUIsl OT/bIXA.

Uccnenosanne nposoaumnn B LIIKuO um. Kuposa, AnexcangpoBckoM mnapke u I[Ipumopckom
napke IloGenwr. M3mepenus npoBoguan B cooTBercTBUM ¢ I'OCT 31296.1-2005 ¢ momoripio
IyMOMepa, HO Takke Obula pa3paboTaHa crienyaibHas METO/IMKA: Ha JIOpOXKKaxX ¢ uHTepBasioM 20
nap IIaroB U3MEpPsUIM YPOBEHb IlIyMa M 3aIIMCHIBAIM MCTOYHHKH. B KakoM mapke npoBesid OKOJIO
200-300 m3mepeHwmii. 3aTeM, OCHOBBIBAsCh Ha JIMTEPATypHBIX IAHHBIX, HAMH ObUIa COCTaBJICHA
IIKaJla YPOBHEH IIyMa B MeCTax peKpealMu. 3aTeM Ha KapTy MEpPEeHECIH MOTy4YeHHbIe 3HAYCHMS
YpOBHS LIymMa JJIsi KaXJI0M TOUKH, MPOBEAEHbI M30JIMHUM U BbIIEIEHBI 30HBI C Pa3HbIM YPOBHEM
IIymMa BHYTPM KaXJOro Hapka COIJIaCHO pa3paboTaHHOHN mikaine. B kadecTBe mapametpa, o
KOTOpOMY OLIEHMBAJIM KaueCTBO BO3/yXa, Oblja BbIOpaHa CTENEHb €ro 3arpsi3HEHHOCTH OKCHUJIaMU
ceppl. l3MepeHMe KOHLEHTpAalMM OLEHUBAJIM IPU IOMOLIM  OOMICNIPUHATOTO METOAA
(UTOMHIMKALIMK: TIPOBOAMIN 3a00p MpoO KOpHI C JepeBbEB U 00pabaThIBaIM UX B XUMHUYECKOU
nabopaTopu, B pe3yibTaTe 4ero Moyydaid KOHLIEHTPAIMI0 OKCHIOB cepbl B cyXoil kope. Bcero
o110 cobpano 37 mpo6. IlomydeHHble JaHHBIE OBUTM CTAaTHUCTHYECKH OOpaOOTaHbBI, TAKXKE MBI
COCTaBHJIM KapThl HIYMOBOTO (OHA M CTEMEHU 3arpsA3HEHHOCTH aTMOC(EpPHOro BO3ayXa Ui
Ka)KJI0ro mapka.

CampiMm TuxuM u mapkom sBisercss [[IIKuO wum. Kupoa. Ha 57% Ttepputopun oTmedeH
HOpPMaJIbHBIA ypOBEHb IIyMa. B AnekcanapoBckoM mnapke Ha 85% TeppUTOPUM OTMEUEH BBICOKUH
ypoBeHb Imyma, Ha 2% — Hemomyctumblil. Ilpumopckuit mapk IloOenwl sBisercs Hambosee
IIyMHBIM MapKoM. 3HadeHus JocturaioT 85 ab, 53% Tepputopun XapakTepus3yercs BBICOKHM
ypoBHeM Imyma, 9% — HemomycTUMbIM. CTeneHb 3arpsA3HEHHOCTH BO3JyXa OKCHUIAMHU CEpBI, IO
cpaBHeHUIO ¢ naHHBIMU Katunckoit Juanwer (2016 roxm), moctatoyHo Bbicoka. HambGombimmmu
3HaueHusiMu xapaktepusyercs [{IIKuO um. KupoBa, HaumMeHbIIUMU — AJIEKCAaHAPOBCKUHN MapK.
bbio okazaHo, YTO HACAXKIEHUS JEPEBHEB C MPOTSHKEHHOCTHIO MapKa OT UCTOYHHMKA CHUKAIOT
YpOBEHb 3arps3HEHHOCTH BO3JyXa B HeM. Takum 00pa3oMm, Mbl PEKOMEHJyeM aJMUHHUCTpALuU
MAPKOB C BEICOKMM YPOBHEM 3arpsi3HEHUs YIJIOTHATH TOCAIKU Ha Tiepudeprn peKpeariioHHbIX 30H.

B OonbmmHCTBE mapkoB ObLT BBIABIEH ONACHBIM IS 37A0pOBbS JIIOJEH ypPOBEHb MIymMa
(npesbrmatonuii 70 nenuben) U BBICOKHM ypOBEHb 3arps3HEHHs BO3/ayXa. B kauecTBe MOMBITKU
CHU3UTH 3TH IIOKA3aTEIM MBI INIAHUPYEM HAIMCATh MUCbMO B KOMHUTET IO NPUPOIOIOIb30BAHMIO,
OXpaHe OKPYXKaIoIIel cpefpl U 00eCTIeUeHHI0 dKoorndeckoil 6e3omacHoctu Cankrt-IleTepOypra
(muceMa HaxXoAATCs B CTaJuM pa3pabOTKU), a TaKke B aJMHHUCTPALMIO M3YYEHHBIX IApKOB
(m1cbMa O BBICOKOM YpOBHE IllymMa OBLIM OTOCJIAHBI, HO OTBET HE MOJY4YeH; MHCbMa O BBICOKOM
CTETIEHH 3arpsi3HeHUs BO3/1yXa TaKkKe pa3padaThIBAlOTCS).
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3KOJIOIrMYECKHUHA MMACIHOPT HIKOJIBI

@peitakman Onbra (r. atunna, «CaTauackas COILL Ne2»8-1 kiacca)
PykxoBomutenu mpoekra: 3yooBa A.JL., yaurens OMOIOTUN BHICIICH KaTETOPHH.

3amaum:

O Omnucate reorpaguueckoe MECTOIOJOKEHHE IIKOJbl ¢ Y4eTOM KIMMAaTHMYECKUX YCIOBUI Ha
JAHHOU TEPPUTOPHH.

O [Ipoananu3upoBaTh XUMMYECKHI COCTaB IIOYBBI, KauecTBO aTMOC(HEPHOro BO3JIyXa Ha

MIPUIIKOJIHHONW TEPPUTOPHH, MPOIICHT €€ O3CJIICHECHUS, a TAK)KEC YPOBEHb aHTPOIOTEHHOW HAarpy3KH Ha
JTAHHBIA 00BEKT

U JlaTh XapaKTepUCTUKY MUKPOKJIMMATAa B IIKOJIBHBIX KaOMHETaxX

0 COoop HEOOXOOMMOHM JIOKYMEHTAIlMM W aHaJM3 COCTOSHUS  (U3UYECKOTO  370POBbS
obyuatomuxcst 3a 2015-2016 r.r.

0 JIMarHoCTHKA MCUXO0JIOTHYECKOr0 ¥ (PU3UIECKOTO 3710POBbsI 00YUAIOIINXCS

MeToabl HcCIe0OBAHUSA:

0 XUMHAYECKUI aHAITU3 TIOYBBI U BOJIBI

0 buonnaukamnus atMochepHOro Bo3ayxa

0 Hayunbie meromuku CanlluH 1o ompeneneHur0 TpOIEHTa O3EJICHEHHOCTH TPHUIIKOIBHOM
TEPPUTOPHUU

0 O1ieHKa COCTOSIHUSI MUKPOKJIMMaTa KaOWHETOB ¢ ucnoib3oBanueM [Ipudop TKA-Xpanurenb

[ AHKeTUpOBaHUE 00yUYaIOIMMUXCS U aHAJTU3 MEIUIIUHCKUX KapT.

O0BbeKT HccIeJOBAHUSA . YKOJIOTHUECKOE COCTOSTHUE 00pa3zoBaTeiabHOM cpeabl oOyvaromuxcs MbBOY
«["arunnckoit COLL Ne2y

BuiBOaBI.

O Pe3ynbrarel HccnenoBaHuil MoOKa3ald, YTO YPOBEHb IMPEBBILICHUS 3arpsA3HAIONIMX BEIIECTB B
armocdepe B cootBeTcTBUH ¢ [I/IK cpeannii (ot 0.5 TTJIK no 1 ITJIK)

0 TeppuTopus HAIIETO MPUIIKOIBHOTO yyacTka o3eieHeHa Ha 30 % - 9TO HeOCTaTOYHO, TaK Kak
MPUIIKOJIbHASI TEPPUTOPUS TOJKHA OBITH 03€JIEHEHHON He MeHbIle, yeM Ha 50 %

O XUMUYECKUI aHaliu3 II0YBbl II0KA3aJl: IOYBbI HA TEPPUTOPUU IIKOJIBI CIAOOKHCIBIE,
OTJIIMYAIOTCS HEOJHOPOJIHBIM TPaHYJIOMETPUYECKMM COCTaBOM, OOBACHAIOT cinaboe BHIOBOE
pa3zHooOpa3ue pacTeHUH.

O XUMHWYECKUI aHAJIN3 BOJBI MTOKA3aJl: BOJA MO OPraHOJENTHYECKUM NPU3HAKaM COOTBETCTBYET
KpUTEPUSIM JUISI TUTHEBOW BOJBI, @ TaKXKe SIBISETCS JKECTKOM, cabouszBecTkoBoi u HelTpanasHOU PH
CpENON.

O Bce nokasarenu, nmosiydeHHble PU U3MEPEHUSIX OCBEIICHHOCTH, TEMIIEpaTypbl U BIaKHOCTU
KaOMHETOB COOTBETCTBYIOT HOpMaMm Uil JaHHBIX KpuTepueB. CrenoBaTeibHO, COCTOSIHHUE
UCCIIeTyeMbIX KaOWHETOB MO3BOJISET UX UCIOIb30BaTh JIIsl y4eOHOTro mpoiiecca

O OneHka cocTOSHHUS (U3UYECKOro 3/J0pOBbS YYEHHMKOB IOKazama, u4ro modtd 90%
oOyyaroluxcsi NpUHaUIekKaT KO BTOpoil rpymme 370poBbs. Ilo pesynbraraM ompoca yYeHUKOB
BBISIBIIEHO, 4YTO HauOojee BaXHBIMU (QakTopamu Komdopra cpelnpl 0O0ydeHHs, BIUSIONIMMU Ha
HAaCTpOEHHE yYEHHUKa B IIKOJIE, a 3HAUYUT HAa COLHUAIbHYI0 aKTUBHOCTD, SIBJISIOTCSI OBITOBBIE YCIOBHUS
Cpelpbl.
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HOBBI BUJ] CTPOUTEJBHBIX MATEPUAJIOB U3 OTXOJ10B
METAJIUTYPITHYECKOI'O ITPOU3BOJACTBA

I'anueBa Kapuna PycnanoBna (Uensounckas oomactp, r.Uenssouuack, MAOY «Jluneit Ne97
r.Yemsiounckay, 10 kiace)
PykoBoaurens: TackaeB Cepreit BanepbeBud, 1.¢.-M.H., JOIEHT, JeKaH GUINIECKOTO
dakynpreta PI'BOY BO «Henl'V»

OcHoBHOM 3a7auel, MOCTaBIEHHOW B pabore, OBLUIO CO3/JaHHE HOBOTO MPOJIYKTa -
reornojuMepa, Ha OCHOBE MEJIKOJIUCIIEPCHBIX BBHIOPOCOB METAJUTyprudeckoro mnpouspojictea OAO
“UOMK”. UensOuHCK ABIsETCS OAHUM U3 Hanbolee 3arpsi3HEHHBIX Topo1oB Poccu ¢ KpuTHueckoi
9KOJIOTUYECKOH 00CTaHOBKOW. OCHOBHOM YPOH SKOJOTUM HAHOCAT MPOMBIIUICHHBIE OTXObI
MECTHBIX MpeaNnpHUsITHi, BbIOpackiBacMble B aTtmocdepy. K mpumepy, BcieacTBue MecsuHOM
paboter OAO «UDMK» B Bo3myxe okasbiBatorcs okosio 3000 ToHH MHKpoKpeMHe3eMa. JlaHHas
paboTa HampaBiieHa Ha KCCIIEI0OBaHHE BO3MOXKHOW MepepadOTKU OTXOIOB C LIEJIbI0 YMEHBIICHHS

aHTPOIIOTEHHOM Harpy3ku Ha npupofy. OCHOBHBIE MOHSATHS: MHUKPOKPEMHE3EM — 3TO
yIABTPAIUCIIEPCHBIN MaTepuan, COCTOAIMN U3 YacTull cepudeckoil (QopMbl, MOJIydaeMblii B
pe3ysibraTte IMpPOM3BOJACTBA KPEMHHUH COJEpXAllMX CIUIAaBOB, TEOMOJMMEpP - HCKYCCTBEHHO

CHUHTE3MPOBAaHHBI HEOPraHUYECKHH MaTepuall MOJIMMEPHOH CTPYKTYpbl C IMOBTOPSIOIIMMUCS B
LETsIX aTOMaMH KPEMHHUS U aTTFOMUHHUS.

B nanHOM wMccienoBaHUMM OBIIM MCHOJB30BAHBI CIEAYIOUIME METOAbI: ONTHYECKas |
AIIEKTPOHHAS MUKPOCKOTIHS, PEHTTHOCTPYKTYPHBIN " peHreHoa3oBbIit aHaJu3,
SHEProUCIIEPCUOHHAs CIIEKPOMETpPHUS, a TakKe MPOBOAMICS OUOIMOTEUHBIM MOMCK HAayYHBIX
MaTepHalioB 1O TeMe padoThl. B Xozie BBIMOTHEHMS, OBUIM HAWJICHBI BO3MOXHBIE PEAKIIUU
MOJMMEpHU3aliK, ObUIM MPOBEAEHBl HEOOXOAWMBIE MAaTeMAaTHYECKHE PACUEThl Ul BBIYUCIECHUS
Macc WCXOMHBIX MaTepuaioB. [Ipow3BeneH CHHTE3 TEONMOIMMEpa JUISl TpPeX pPa3IHYHBIX
COOTHOILIEHUH OKCHJIOB aIOMUHMS M KPEMHHUS, NPUYEM peakiu ObUIM IMPOBEACHBI KakK IpH
KOMHATHOW TemIeparype, Tak ¥ npu Temreparype B 60C. b1 mpoBeneH aHaIn3 MONYyYEHHBIX
MaTepuajioB, CpaBHEHHE OOpa3lOB Jpyr C JpyroM MU COIOCTaBI€HHWE ¢ aHajoramu. Bce
HCCIIE0BAHMS TTPOBOIMIINCH B TabopaTtopusix ¢pusznueckoro gakynpreta Yenl'V.

B wurore momyuuics TBepAblii OAHOPOAHBIM Marepuan ceporo 1Bera. OOHApYX eHO, 4TO
oOpa3ipl, oJydyeHHbIe B pe3ynbTaTe peakuuu npu 60C nmenu Oosiee TUIOTHYIO CTPYKTYpY, IO-
BUIMMOMY, B CBS3M C 0OoJie HU3KOH BS3KOCTBIO CMECH BO BpeMs MOJUMEpHU3alH. TBepAOCTb
00pa3ioB ObLIa MPOBEPEHA HA TBEPOMEDPE.

B xoze paboThl moka3aHa BO3MOXKHOCTh MepepadOTKH BHIOPOCOB METAJITyprH4ecKOro
npon3BoacTBa OAO «4OMK>» B HOBBII CTPOUTENBHBIN MaTepuai. B cBA3M ¢ TeM, YTO TEXHOIOTHUSA
METAJUTYPrHYECKOro MPOU3BOJICTBA NMOJO0OHA HA MHOTHX NMPEANPUATUSAX OTPACIH, TO PE3yIbTAThI
UMEIOT BBICOKYIO CTENEeHb YHHUBEPCATbHOCTH. OCHOBHOW OONACThIO TPUMEHEHUS SIBIISCTCS
CTPOUTENBCTBO.
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HMHaukanus COCTOSTHUSI OKPY KAIOLIEH Cpelibl 0 YacTOTAM BCTPEYaeMOCTH
denoB KiieBepa 6estoro, miau moasydero (Trifoliumrepens L.)

Tanes SIn Anexcannposud, Jlenunrpaackas oomnacts, r. ['atunna, MBOY «["atunnckas COLL
Ne2y, 8-2 kiacc

PykoBoautens: 3yboBa Anekcanapa JleonnaoBHa, yauTenb OMosoruu Beiciieit kareropun MbOY
«"atunnckoit COLI Ne 2y

B cBoem nccnenoBaHuy s MOCTaBMII 3 33/1a4M: OLCHUTH COCTOSIHIE OKPYXKAIOLIeH Cpelibl B
Pa3IMYHBIX TOYKAX CBOETO TOpoJia MeTo1oM OnonHauKayuu B 2016 Toy M cpaBHUTH NOTYYCHHBIE
pe3ynbTathl ¢ pesyiabpratamu 2015 rona; mpoBecTH XUMUYECKUH aHAIIN3 TOYBBI; CONIOCTABUTh
JaHHBIC, IOJTYYEHHBIEC B X0/1¢ XUMUYECKOTO aHAJIN3a, C JAHHBIMH, TIOJTyYCHHBIMU METOZIOM
Oouonnukamuu. Ha HUX s OpueHTHpOBAIICS, Jieast BEIBOJBI B CBOeM npoekte. [locraBneHnble 3a1aun
JOCTaTOYHO 3HAYMMEBIE, TaK KaK aHTPOIIOTEHHBIE (PAKTOPHI, OT KOTOPBIX 3aBUCUT COCTOSIHHE CPE/IbI,
OKa3bIBAIOT MyTareHHbIN 3 (DeKT.

Jl1is mpoBeieHus MCCle0OBAaHNUS 51 BEIOpaIl 1Ba METOa. DTO MPEXkIE BCEro METO,l OMOWHIUKAIIUT
o yactotam BcrpedaemoctH (heHoB KiteBepa Gemoro (meroauka T.51. AmMXMHHOM), 1ist
KOTOPOTO MHE TIOHaJ0OMIMCh TOJILKO PYYKa M OJIOKHOT (OTCYTCTBHE HEOOXOIMMOCTH B KAKOM-
100 AOMOIHUTEIBHOM 000pYyI0BaHIHM — IJIaBHOE MPEUMYIIIECTBO METO/Ia HAJl APYTUMHU), a
TaK)Xe METOJ] MPOBEACHUS XUMHUYECKOI0 aHAJIM3a MOYB (IS HEr0 MHE MOHAJ00MIOCH
BOCIIOJIb30BaThCS MIKOJIBFHOM XUMUYECKOH TadopaTopueit).

[Tomy4yeHHBIE pe3ynbTaThl KPATKO MOXKHO COpMyIInpoBaTh Tak: S nccienoan 6 Touek B ['aTunne,
a Takke OJIHY (KOHTPOJIbHYI0) B ['aTunHCKOM paiioHe. J[7s KaXkK10i H3y4eHHON TJIOMIAIKH ObLT
paccuutaH uHaeKc cooTHoeHus penon (MCD). beuia onpeneneHa TeppuTOpHs C MAKCUMAIbHBIM
3HaueHueM MC® u ¢ munumanbHbIM 3HaueHueM MC®. D10 coOTBETCTBEHHO camasi Tpsi3Has U
camasi YucTasi TOUKH. S| mpoBen XMMUYECKH aHaIn3 MOYBbI KaXJ10T0 yyacTka. CormocTaBui
MIOJIyYE€HHBIE B X0/1€ XUMUYECKOT0 aHaIN3a JaHHbIE ¢ pe3yJbTaTaMu OMOWHIMKAIINH, BBIBEI
3aBHCUMOCTh COCTOSTHUS 1100eroB benoro kiieBepa 0T HAJIMYMS B TOYBE ONPEAETICHHbIX
XUMHUYECKHX JIEMEHTOB (a TaKXkKe OT KMCIOTHOCTH TOYBBI).

ITosrydeHHBIE MHOH pe3yNbTaThl O3BOJISAIOT CYAUTH O TOM, YTO MO TOPOJ] CUIIBHO 3arpsi3HEH. JTO
TOBOPUT HaM, UTO JKUTENU 3eMJIU JODKHBI YAENATh OOJIbIlle BHUMAHUS HKOJIOTUYECKOM npolieme
U JeJIaTh CBOM BKJIAJ B COXPaHEHHUE HAIeH TuIaHeThl. IIpoBeneHHOe ucciej0BaHne OKAa3bIBACT,
YTO KaX/bIi 4EJIOBEK, HE3aBUCHUMO OT BO3pPACTa, MOKET OBICTPO U IOBOJBHO TOUYHO OINPENEIUTh
COCTOSIHHE Cpelbl, B KOTOPOW OH KHUBET. BO3MOXHO, 4TO TaKME HAy4HBIE IIPOEKTHI, KAK MO, B
OyAyuieM MOAHUMYT UHTEpEC K HayKe SKOJOTHH, a 3TO AaeT HaIeKAy Ha CUACTIIUBYIO KU3Hb
HOBBIX ITOKOJIEHUH Ha YHCTOM IIJIaHETE.
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Co31aHHe TYPUCTHYECKOI0 KJIacTepa
1o 0co00 OXpaHsieMbIM MPUPOAHBIM TEPPUTOPHUSIM

TromeHckoit 00J1acTH
Agtop: Ymako JIMuTpuii AjiekcaHIpoBUY,
Poccus, Tromenckast o61acts, . Tromens, PI'KOY
«TroMeHCcKoe Pe3uIeHTCKOE KaJeTCKOe YUMIIHILE», KaJleT 6 Kiacca
PykoBoautenu: besboponosa Tarbsna bopucoBHa, penogasateins reorpaduu;
HeyctpoeBa AnHa AHapeeBHa, penoiaBaTeslb aHIJTUHCKOTO A3bIKa

2016 ronm ykazoMm mpesmzeHTa Poccuu OOBSBIEH ToJIOM 0CO00 OXPAHSIEMBIX MPHUPOIHBIX
TEPPUTOPUN, TIOITOMY MBI PEIIMIM paccka3arb 00 YHHKAJIbHBIX 3alOBEAHBIX TEPPUTOPUIX
TromeHckoll 001acTH, KOTOPbIE CIOCOOCTBYIOT COXPAHEHHIO OMOJOIMYECKOro pa3HooOpasus Ha
JAHHOU TEPPUTOPHH.

Okoreorpaduyeckoe HPOCBELICHUE U MOMYJspHU3alMs KpaeBeAYeCKHX 3HaHUI O «Majon
Ponune» HEoOXOAMMBI ISl BOCIIUTAHUS B IOAPACTAIONIEM ITOKOJEHHH YyBCTBA MAaTPUOTHU3MA U
IpaXJaHCTBEHHOCTH. B 3T0il cBs3M, co3aHNe TYpUCTUYECKOTO KlacTepa coO CBOOOJHBIM JOCTYIIOM
B cern VHTepHeT, mpenHa3HAuY€HO /I HM3YYCHHs BOIPOCOB Teorpaduu, SKOJIOTMU JTaHHOU
TEPPUTOPUU U MOMyJsipu3aluu Typuctckux MapupyroB Ha OOIIT TromeHnckoit o6sacTu.

['mnote3a. Eciu MBI COCTaBUM TYpPUCTHUECKHN KJACTEp CO CBOOOAHBIM JIOCTYIIOM B CETH
WuTepHer, T0 310 OyJaeT cnocoOCTBOBATh MOMYJSAPU3ALMU TYpUCTCKMX MapiipyTtoB Ha OOIIT
TromeHckoil obsacTu.
3amaun paboTHI:
1. H3yuuTh 1 uccienoBaTh penbed, KIMMar, BOJHBIC PECypPChl, pACTUTEIbHBINA U )KUBOTHBIN
mup OOIIT TromeHckoit obnaacTu.
2. Paspabotars Typuctinueckuit kiactep OOIIT TromeHcKkoit 061acTy, BHIOTHEHHBIH B
nporpamme Prezi, co cBoO0AHBIM JOCTYIIOM B ceTh MHTepHeT.
3. Coznarp Bepcuto 3/[-xkauru OOIIT TromeHckoit obacTu.
Hayunas HOBU3HA MTpOEKTa 3aKIII0YAETCs B pa3padOTKe BUPTYAIIbHOTO TYPUCTCKO-PEKPEAMOHHOTO
Mmapupyra o OOIIT TromeHcko# 0651acTH, KaK UHTEPAKTUBHOI'O HHCTPYMEHTA.

B coBpemeHHBII Bek MH(MOPMAIIMOHHBIX TEXHOJOTMH OU€Hb BAXKHBIM SIBIISETCS TOCTYIHOCTb
1 MOOWJIBHOCTHh MH(pOpMAIUU OOJBIION ayIuTOpUH nosb3oBareneil. [loaTomy Mbl 3aaymManuch Haj
TeM, KaK pacIpOCTPaHUTh CBOE UCCIIEOBAaHUE HE TOJIBKO CPEIN OJTHOKJIACCHUKOB, MpenoaBareien
U pOIUTENeH, HO U CIenaTh ero 0ojee JOCTYMHBIM i OOJIBIIOTO KOJUYECTBa JIFOJCH MO BCeH
cTpaHe U Jaxxe Mupy. Haubosee moaxoasuM pemieHueM, Mbl CYMTAEM, CO3JJaHUE JIEKTPOHHOIO
BapHaHTa Halllell KHUTH, a TaK)Ke pa3MeIIeHne KIacTepa B CETH MHTEPHET. BOIIOTUTH 3Ty Uaeto B
’KH3Hb MBI PEIINIIN C IOMOIIbIO TakuX mporpamm, kak Kivisoft Flipbook Maker Pro, a Taxke Prezi.
ITporpamma Kivisoft Flipbook Maker Pro mosBommiaa nam co3math 3J[ BEpCHIO KHHTH O
3aMoBeIHBIX TEPPUTOPHUAX Hamlero kpas. [laHHas mporpamma mosBosiser npeodpasossiBath PDF
Gdaiiibl B AJNIEKTPOHHYIO KHHUTY C TIEPEMCTHIBAEMBIMH CTpaHUIIAMH. 3aTeM, 3arpy3uB Qain B
porpaMMy Mbl JO00aBHJIM 3BYK, aHMMAIUIO, BHJIEO, YTOOBI clienaTh KHHUry Oonee 3(pQeKTHOI.
[TockobKy 3aHUMAThCS TYPHU3MOM U IYTEIIECTBOBATH TI0 MUPY, ITOCENIast 3all0BEAHBIE TEPPUTOPHUU
MOTYT JIFOJIU U3 Pa3HbIX CTPaH, Mbl PELIMIIN, YTO OyAET NPaBUIbHO, JOMOJIHUTE HAIK 3JIEKTPOHHBIE
peCypChl TEKCTOM Ha aHTIIHMICKOM SI3bIKE.
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AHaJIu3 BO31eHCTBUS JUCTOBOIO OIIaa HA IPOPACTAHME CEMSH U Pa3BUTHE
MPOPOCTKOB PACTEHUH Pa3HbIX CEMEHCTB

Becenona [lonuna (mkomna Ne 232, 8 kiacc) bormanoBa Anna(mikona Ne 232, 8 kiacc)
BypnankoBa Codpsi(mkoma Ne 232, 8 kiacc)
PyxoBonurens: TuxoneeBa Mapuna FOpreBHa, k.0.H., J01I.

ExxerogHo B pe3yibrare OCEHHETO JIMCTOMAa/a Ha 3eMJIe OKa3bIBAIOTCS COTHH KHJIOTPaMM
OmaBIIeH JUCTBBI. JTa JIMCTBA, BO MHOTOM OIpEAEIisAs KaueCTBO IOYBBI, BIMSET HA pPa3BUTHE
MOAMONIOTOBOM YyacTu OuorieHosa. [1o3ToMy Mbl pelinian BbISIBUTH CBOMCTBA JIMCTOBOTO OIaja
CaMBIX PACIPOCTPAHEHHBIX B JIEHUHTPAACKON OONACTH MEIKOIUCTBEHHBIX JIPEBECHBIX IOPOJ
OKa3bIBaTh BIIMSHUE HA MPOPACTaHHWE CEMSIH W pa3BUTHE 3apOAbllla TPABSIHUCTHIX PACTEHUU U3
pa3HBIX CEMEWCTB (TOMAaT, TOPOX W KOCMes W Peauc). AHamu3 MPOBOIAWINA IO pe3yabTaraM
SKCIEPUMEHTOB M0 MPOPAIIMBAHUIO CEMSH IEPEUHCICHHBIX PACTEHUH B HACTOSAX JIMCTOBBIX
omasoB Oepe3bl MYIIUCTON, OCUHBI, OJIbXH CEpOH, WBHI KO3bEH, B KauyeCTBE KOHTPOJISI
WCIONB30BaIM (DUIBTPOBaHHYIO Body. Llenb uccienoBaHusi: ONpeNeiauTbh BIUSHHE JIHCTOBBIX
OMaJIoB MEJIKOJIUCTBEHHBIX MOPOJ JEPEBHEB HA IMPOPACTAHHE CEMSIH W Pa3BUTHE 3apoibllei
TOMaTa, ropoxa, KOCMEH U peauca.

JlJiss BBITIOJIHEHUSI 1IeTM OBUIM TOCTaBIIEHBI cieAyromue 3anadu: 1. [Ipopactuth cemeHa
TOMaTa, ropoxa, KOCMEH M pelnca B BOJI€ W BOJHBIX HACTOSIX JMCTOBOTO omajaa Oepesbl, OCHHBI,
UBBI KO3bEH U 0JIbXU cepoii; 2. [IpoaHanu3upoBaTh MHTEHCUBHOCTD MPOPACTAHUS CEMSH B Pa3HBIX
cpelax U clienarh BBIBOABI O BIUSHUU MCCIEAYEMBIX IPEBECHBIX MOPOA; 3. BBIABUTH ApeBecHbIe
MOPO/IbI, JIUCTOBOM  OMajJ KOTOPHIX TOPMO3HUT WM CTUMYJUPYET Pa3BUTHE 3apOJbIIICH CEeMsH
ropoxa, TOMaToB, KOCMEH U penrca (€ciau CpeJHull moKa3aTeslb HaCTOsl OKa3bIBaJICSl MEHBIIIE, YeM
y BOABI, TO HACTOM CUMTAJICS HWHTUOUPYIOIIUM, €CJIH TNPEBBINIA] TOKA3aTelb BOIBI —
ctumynupyomum). Pabouas runotesa: JIncToBoi oman 6epe3sl MyNIMCTON, OCHHBI, OJIbXU CepOi
Y UBbI KO3b€H HEOJMHAKOBO BIMSET HA MPOpPACTAHUE CEMSIH M Pa3BUTHUE 3apPOJIbIIICH IIBETKOBBIX
pacTeHUid, OTHOCSIIMXCS K pa3HbIM ceMelcTBaM. XoJ paldoThl: Mbl coOpanu JUCTOBbIE OMabl
BBIIICYKA3aHHBIX TMOPOJA M HACTAaWBaJIM B TEIUIOW BOAE OKOJO 8 4YacoB. 3aTeM CMOUYMIN UMU
canderku ¥ nonokuau B yamku [lerpu. Yacte candeTok cmoumnm Boaou ajst KoHTposis. Ha
canderku momoxuau cemena (mo 16 mryk). ExxenneBHO B TeueHue 7 nHEH ¢ortorpadupoBaiu.
[Tokazarenu ukcupoBanu 1mo yeTeipeM Kputepusim™*. Beero 3adukcupoBano 24960 nokaszarenei.
JIyist onTUMU3AIMY TAHHBIX B3sUTH 0AJNIOBYIO CHCTEMY OIEHKHU, TIPU KOTOPOH /ISl KaXKI0TO JHS 110
BCEM [IOKa3aTeslsiM OBbUIM paccTaBiICHbl OLEHKM 3HAYCHUN TMOKa3aTeledl B MOPSAKE HUX
BO3pacTaHus ot 1 1o 5.

Uroru: IlpopacTanue u pa3BUTHE CEMSH TOMaTa WHTHOMPYET TOJIHKO HACTOW WMBBI KO3bEH.
[Ipopacranue u pa3BUTHE CEMSH KOCMEH IMOJAABIIAIOT HACTOU BCEX JIMCTOBBIX OmajoB. PazButue
CEeMsIH Topoxa CTUMYJIUPYET TOJIBKO HACTOM JINCTOBOTO omnaja Oepes3sl mymuctoid. He monasiser
CEMEHa pefyca TOJIbKO HACTOW OJbXH cepoil. PaGouast rumote3a moxnrBepxaeHa. BoiBoasi: Ha
OCHOBAaHUHU TOJYYEHHBIX PE3YIbTaTOB Mbl MOXEM BBICKA3aTh CIEAYIOUIME IMPEINOIOKEHHS: B
MPUPOTHBIX YCIOBHSIX TIOJ] OJIBXOW Cepoil OyyT JIydIlle pacTH BUABI CEMEHCTBA KPECTOIBETHBIX
(pemuc), mox 6epe30it — 6000BBIX (TOPOX), IMOA OCUHON — MACJICHOBBIX (TOMAT), HO ATa THIIOTE3a
TpeOyeT ManbHEUIINX UCCIEAOBaHNI KaK B aHAJIOTUYHBIX dKCIIEPUMEHTAX (HO JJIsL IPYTHX BHIIOB
ATHX CEMEICTB), TaK M B MOJEBBIX YCJIOBHUSX C HCIOJIB30BAaHUEM METOJOB Ie€00OTaHUYECKUX
OIMCAHUMU.
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I'OPOJICKOM JETCKHNH YKOJOI'MYECKUI MOHUTOPUHT

ITerpoBa Anacracusi CepreeBHa, SIkoBneBa Tatesna Biagumuposna (Uysamickas PecyOmmka, T.
Yebokcapsl, MBOY «Jluteit Ne44y, JIJIFOT, 6 kinacc)
PyxoBogutenu: fAxosneBa Okcana BukropoBHa, yuurens ouonoruu, MbOY «Jluueit No44y; Skoies
Anekcannp AnekceeBnd, ctapmuii Mmetoauct, JIJ[FOT r. UeGokcapsl.

3aj1aua HaIIero MpoeKTa — yCOBEPIICHCTBOBATH CHCTEMY FOPOJICKOTO IETCKOTO SKOJIOTHYECKOTO
MOHHUTOPHHIA, OCHOBAHHYIO HAa COBPEMEHHBIX TEXHOJIOTUSIX U TUCTAHIIMOHHBIX METO/IAX.

[Ipu cocTaBieHUH MPOrPaMMBI MCCIEAOBAHUNA MBI UCXOJMIN U3 CICIYIOIINX TPEOOBAHMIA:
3aaHus (KEHChI) TOJKHBI KIMETh CE30HHBIN XapakTep, coCTosATh U3 MHcTpykiuu, Paboueii TeTpaau
JUIS 3alOJTHCHUS JAHHBIX W JJIEKTpOHHOH DopMbl oTdera; 3amaHusi (KEWCHI) JODKHBI HMETh
MOIIAroBble MHCTPYKIIMH, C BO3MOXKHOCTBIO CaMOCTOSITEIIbHOTO BBITIOJHECHHUS yJalluMucs 5-6
Kjlacca H CTapiie; B MPOrpaMMe HCCICIOBAHUN JIOJDKHBI HCIIONB30BAThCS  CTAaHIAAPTHBIC
JIETKOJIOCTYITHBIE ~ METOJbI, 0€3 HCIOJb30BaHUS CIOXHOTO OOOPYJOBaHUS; MPOrPaAaMMHOE
obecrniedyeHre Juisi padOTHI JIOJDKHO OBITH OTKPBITHIM, OCCILIATHBIM, JIETKO JOCTYITHBIM B CETH
WHTepHET ¢ BO3MOKHOCTBIO OOMEHA TAHHBIMH.

s addexTruBHON pabOTHI HEOOXOAMMO CO3/1aTh 0a3y JAHHBIX, KyAa OyIyT 3aHOCUTHCS BCE
JIAHHBIC YYACTHUKOB TIPOCKTA U MX PE3YJbTAThI.

Ha nepBbIX mopax HeOOXOAMMO OPTaHU30BATh YUeOHBIC CEMUHAPHI JIISl YIAIIUXCS U UX
PYKOBOJUTENEH sl 03HAKOMIICHUS C TIPOEKTOM.

Amnpob6anus cuctemsl. g npoBepku pabOTOCIIOCOOHOCTH BCEW CHCTEMBI yyalumcs Oyaer
MPEJIOKEHO TMPOBECTH y4eOHBIE M TECTOBBIC 3a/laHUs, B XOJI¢ KOTOPOTO JIOJDKHBI BBISBHTHCS
«cnabbley» MecTa MPOorpaMMmBbl.

OcHoBHBIE pe3yJibTaTHl. TpeIaraeMas HamMH TMporpaMma HCCIEIOBaHUS HUMEET SIPKO
BBIPOKCHHBIA CE30HHBINA XapakTep, U4TO MMO3BOJIHT B TCUCHUE YICOHOTO rojia MPOBOJAUTH W3YUYCHUE
Pa3HBIX TPYIII OPTaHU3MOB U PA3TUYHBIX (PAKTOPOB.

OcoOeHHOCTh TTPOrPaMMBI B TOM, 9TO Bce paboune MaTepuaibl YHU(DHUIIMPOBAHBI M JTOJKHBI
3aMoNHATHCS B DJIEKTPOHHOM BHJE, (OPMBI OTYETOB MeEpechUIaloTcs Mo UHTepHETy. OCHOBHBIE
nporpammel i pabotel — Google Earth/ITnanera 3emus, SAS.Ilnanera/SASPlanet u Microsoft
Excel, 4To MO3BOJIMT OOBEAMHHUTH BCIO COOpAHHYIO HWHGPOPMAIMIO B €IWHYIO 0a3y MaHHBIX,
coBMetieHnyo ¢ ['eoundopmannonnoit cuctemoit (QGIS). IMporpammer (Google Earth/Tlnanera
3emist, SAS.ITnanera/SASPlanet, Quantum GIS) umeroTcst B oTKpeiTOM JocTyne B MHTepHeTe,
OecIIaTHBI JUIS WCIIOB30BaHMUSA. MeETOBl MCCIIeIOBAaHUN B OOJBIIMHCTBE CBOEM HCITOJIB3YIOTCS
CTaHJIAPTHBIE, PEKOMEHJIOBaHHBIC [JISI HWCIOJB30BAaHUS YYAIIUMHUCS B paMKaxX MPOTPaMMbI
IIIKOJIBHOTO 9KOJIOTHYECKOT0 MOHUTOpHHTA (Hanmpumep, Metomsl..., 1999; lIkomsHbri. .., 2000 u
Ap.). DTH METOAMKH YacTO OOINEU3BECTHBI, MPOCThI B MPUMEHEHUH M JIETKOAOCTYIHBI. OIHAKO
9acTh METOJMK HAMH aJIallTUPOBAHA JUISl YUYAIIMXCS CPEJHEr0 W CTapIlero IMKOJIHHOIO BO3pAacTa,
0COOCHHO B 4acTH o(opmileHUs pe3ylbTaTOB M HCIOJIb30BAaHUS WHTEpHET-TeXHONOoruid. [Ipoekt
TOPOJICKOTO JIETCKOTO IKOJIOTHYECKOTO MOHHUTOPHHTA Hadasl CBOrO paboty B ¢eBpaiie 2016 rona.
s uHGOPMAIMOHHON MOJIEPKKU YYaCTHUKOB MPOEKTa co3daH cailT EcTecTBEeHHOHAy4yHOTO
obomecrea B ceru Wurepuer (http://e-nou.ru) u rpymma B cormanbHOi cetn BKonrakTe
(https://vk.com/enouru). MmenHo Ha caiite pa3merniaercss HHGOpPMAIHUS 1O BBIMOIHIEMbIM KekcaMm,
WHCTPYKIINH, BBIKJIAIBIBAIOTCS (PaiiiIbl UIsl CKaurBaHUsl. KOHCYIbTallMU M CONPOBOXKICHUE KEHCOB
ocyiectisercs B rpynne BKonrtakre.
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TEOPUSA T'PAP®OB B PEHIEHUU TPAKTUYECKHUX 3ATAY

[Na6bunynna Mneaapa WneramosHa (Pecny0mrika Tatapcran, MyciroMoBekuit paiton, MbOY
banannunckas OOILI, 8 kimacc)
XacanoB Aiinyp Uucadosuu(Pecnyonuka Tatapctan, MycintomMoBckuii paiion, MBOY
banannunckas OOII, 8 kiacc)

AxmetoBa Cypusa dapucoBHa, yuntens Marematuku, MbOY banannunckas OOILI
MyCIIFOMOBCKOT0 MYHUIIMITAJIBHOTO paiioHa PecnyOnuku Tarapcran

Hess: Y3HaTh, KAKUM 00pa3oM BBIOPATh MECTO I CTPOUTENIBCTBA CIIOPTUBHO-
pa3BIEKaTEIbHOTO KOMIUIEKCA, YTOOBI )KUTEIH OTJAJICHHBIX paiiloHOB PecyOnuku Toxe nMenu
BO3MOXHOCTb JUISI Pa3BUTHS U OPTaHU3AIMH JOCYTa B CBOMX MECTaX MpPOKUBAaHUS ?
OnpenesieHus1 M TEPMUHBL: Tpadbl, LEHTp rpada.
3anaun:

* U3yunts nadopmanuio no reopun rpados;
* OnpeaenuTh MPUEMbI HCIIOIB30BaHUS TEOPHU TpadoOB B PEHICHUN MPAKTUIECKUX 3a/1a4;
* Haiitn npumenenue teopun rpa)oB B )KHU3HU.

MeToapl, HCIOJIb30BAHHbIE TPU MCCJIEI0BAHMH
- aHaJIM3 UCTOYHHUKOB MH(POPMALIUH 110 TpodIIeMe.
- HCCIIEIOBAHUE CIIOCO0a peIIeHHs JaHHOW MPAKTUYECKOHN 3a/1a4n

OcHoOBHBIE pe3y/IbTaThl. PEIIUTh IPAKTUYECKHUE 33JJa4ul MOXKHO 00Jiee IPoCcTo, €CIu
UCIIONIBb30BaTh Teoputo rpados. IlocTaBienHas nepe HaMu 3a1a4a OblIa BbI BBIIIOJIHEHA Y 3HAIH,
KaKuM 00pa3oM BbIOpaTh MECTO ISl CTPOUTENBCTBA CIIOPTUBHO- Pa3BIIEKATEILHOTO KOMILJIEKCA.

3ak/r04eHue: Mbl MOXKEM CII€JIaTh BBIBO/JI, UTO, BBIAEISAS U3 CIOBECHBIX PACCYK/IEHUHN TTIaBHOE —
O00BEKTHI U OTHOLIEHUSI MEXAY HUMH, Tpadbl IPEACTABISIOT U3ydaeMble ()aKThl B HATJISIAHOM
¢dopme. [Ipuemsl pemieHns MpakTHYECKUX 3a/]a4d ¢ UCIOJIb30BaHUEM IrpadoB MOAKYIAIOT CBOEH
€CTECTBEHHOCTBIO M IPOCTOTOM, U30aBJISIIOT OT JIMIIHUX PACCYKICHHM.
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WCCJIEJIOBAHMS B TEOPUHU PA3JIOKEHUS ®YHKIAN

Konya WUnbs Jlamaesuy, ropoa Cankr-IlerepOypr, 'BOY rumnaszus Ne 171, 11 kiace
Xapenko Enena AnaronbeBHa, yuntenb MatemMaTuku, ' bOY rumuasus Ne 171, 11 knacc

IlocranoBKa 3a1a4u.
Haiitu HOBBIE METOBI AJIS pa3IokKeHUs (PYHKIMUNA U KOHCTAHT B PAIbL.
Jlannas paboTa OTKpBIBa€T HOBBIE IYTH JUIS MCCIEJOBAaHMH B MaTeMaTHYECKOM aHaJIH3e,
pas3oKeHUE B PSAbI pa3IMYHbIX (QYHKIMA U KOHCTAHT.

Mertoapl, UCIIOJIB30BaHHbBIE MHOM.
WuTterpupoBanue mno wyactsM, psa Teinopa. A Takke METOIbl, IpeajgaraéMble MHOHM, s
Pa3I0KEHUS B YUCIIOBBIE PSI/IBI U IIPOU3BEACHUS.

OCHOBHBIE pe3yNbTATHI.
Mue ynamock mpuaymarh pazfodenne MHTErPaoB  OT muddepeHpyemMbIx  QYHKIHNA C
yKa3aHHBIM CBOMCTBOM lim f dg"" =0;
BBIBECTH IIpe0Opa3oBaHue psjia B IPOU3BEICHHUE, U C IOMOILBIO 3TOT0 PA3IOKHUTh B P YUCIO IH;
¢ noMo1upto psaga Teinopa a1 HaTypalbHOTO JIorapu(ma pas3ioKUTh B Psii HEKOTOPbIE KOHCTAHTbI

1 QyHKIUH.

3aKJIFOUYEHUE Y BO3MOKHBIE IIyTU PA3BUTHUSA 3a1a4H.
JlaHHblE pe3yJabTaThl MOXHO MCIOJIb30BaTh IS BBIYMCIIEHUS HHTErPAJIOB, a TaKXKE OHM MOTYT
IIOMOYb APYTMM MaTeMaTUKaM JJIsl UCCIIEJOBaHUH B 00JaCTH MaTeMaTHYECKOro aHaIu3a.
Nmerorcs BO3MOXKHBIE ITyTH Pa3BUTHSI JaHHBIX pa0bOT IpU JalbHENIIeM ucciae1oBaHuu. Bo3moxkHO
IpUMEHEHHE B (PU3UKE [Tl pa3ioKeHUs] HEKOTOPBIX HHTETPAJIOB B MEXaHUKE, a TAaKXKe JAPYTUX
00J1acTSX CBA3aHHBIX ¢ AU depeHInanbHBIMU ypaBHEHUAMHU.
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O0001meHnbIe TOxKACCTBA SAK00M U SIKOOMEBBI 3JIeMEHTHI TPYNIIOBOr0 KOJIbIA

CUMMETPHYECKOU IPyIIbI
HosukoB Caenuii Anekcanaposuu (Jlenunrpazackas 00:1., Cankr-Ilerepoypr, TBOY COIII 564,
10M ki1acc)
Hayunsiit pykoBoautens: BanoB Cepreit Onerosud, kKaHauaat Gu3.-MaTeM. HayK, COTPYIHHUK
Jlaboparopuu um. I1.J1.YeObImeBa.

Anrebpa JIu — 00BeKT U3 abCTPaKTHOW anreOpbl, KOTOPBIM €CTECTBEHHO BOZHUKAET B TECOPUHU
rpyni JIu, KoMOMHATOPHOW TEOpHUHU TPYII, KBAHTOBOW (DPM3UKE U IPYTUX 00JIacTsAX aaredpsl,
reomerpun U ¢pusuku. C moboi rpynmnoi JInu MOXKHO cBsI3aTh Kakylo-To anreOpy JIu, kortopas
MOJTHOCTBIO OTPaXKAET JIOKAITBHYIO CTPYKTYPY UCXOIHOM Tpymibl. AnreOpa JIu — 310 BeKTOpHOE
HPOCTPAaHCTBO BMECTE C OMIIMHEHHOI onepaiueii [-,-], KoTopas Ha3bIBaeTCsi CKOOKOM U
YIIOBJIETBOPSIET COOTHOIICHUSM

1) [x,x]=0

2) [x.y,z] + [y.zx] + [z.x,y] =0,

rze o onpeaenenuto [X1,...,xn]=[[X1,...,xn-1}],xn]. Bropoe TokaeCTBO Ha3bIBACTCS
TOXKJECTBOM SIkoOu. 3aMeTuM, 4TO cymma

[Xx 1, x 2,Xx 3, x 4] +[x 2,x 3, Xx 4, x 1]+ [x 3, x 4, x 1,x 2]+ [x 4,x 1,x 2,x 3]

He 00s13aTeIbHO PaBHA HYIIIO B MPOU3BOJIbHOM anreope JIu. Ho ecth Ooiee ClioKHOE TOXIECTBO HA
4eThIpEX OYKBax, KOTOPOE BBHIMIOIHIECTCS B IPOU3BOJILHOM anredpe Jlu:

[x 1, x 2Xx 3x 4]+ [x 2,x 1, x 4, x 3]+[x 3, x 4, x 1, x 2]+[x 4,x 3,x 2,x 1]=0.

DTO rOBOPUT O TOM, YTO TOXIECTBA OT HECKOJIBKUX OYKB, KOTOpbIe 00001IIat0T TOXKecTBa Akoou,
YCTPOEHBI JOBOJILHO CII0KHO. B pabore Wibu AnekceeBa — Boiciue Toxaectsa SIxkoou” ([1])
aBTOP 3aHUMAJICS U3YYCHHEM TaK Ha3bIBaeMbIX SIKOOMEBBIX MHOKECTB, TO €CTh MO/~

MHOXECTB B TPYIIIE IEPECTAaHOBOK SN, KOTOPbIE MOPOKAAIOT TOXKAECTBA B ainredpax JIu nogoOHbIe
ToXAecTBY SAko6u. OH HccnenoBai UX GpyHAaMeHTaIbHbIe CBOMCTBA U IIOCTPOUII CEPHIO TOKIIECTB
Tk,I,n B anre6pax JIu, rue T1,2,3 - 310 00b19HOE TOKAECTBO SIK0OK. HO mOTHOTO OMUcaHus Bcex
SIkoOueBBIX MOJIMHOKECTB OH He Hamelnl. Hamry paboTy MOYKHO CUHUTaTh MPOAOIKEHUEM PaOOThI
Wnbu AnekceeBa. Mbl 3ajaéMcs 60s1ee 00IIMM BOIIPOCOM, M, UCHOJIB3Ys ATOT OTBET, POJ0JKAEM
uccienoBaHue SIKOOMEBbIX TOJMHOKECTB. A UMEHHO, MbI OlpeiesisieM MoHATHe SIkoOuena
3JIEMEHTA B TPYIIIOBOM KOJIbIIE CHMMETPHUECKON IPYIIIIBI U OMUCBHIBAEM 3TO MHOXKECTBO Ha SI3bIKE
JUHENWHBIX YpaBHEHUH Ha KO3 (UIIMEHTHI IPU dJIEMEHTaX cuMMeTpuueckoi rpymnnsl. [Tocie gero,
UCIIOJIB3YS 3TO OMKMCAaHUE, Mbl OMMMChIBaeM Bce SIkoOMeBbl MOAMHOXKECTBA AT N=4.

Kax1p1it 371eMeHT a rpyImnoBoro Koiibia Z[Sn] sBiisieTcs JIMHeWHONW KOMOMHAIIMEH MepecTaHOBOK
C LIETBIMH KO3 UIIMEHTAMHU.

B paGote ObuTH HCTIONIB30BaHBI MATEMATHYECKUE OMNPEAETICHNS CBA3aHHbIE C A0CTPaKTHOM
anreOpoit Takke ObLTH BBE/IEHBI HEKOTOPBhIE COOCTBEHHBIE 0003HAYCHHUS.

[TepBblii OCHOBHOW pe3ysibTaT pabOTHI 3aKIIOYAIOTCS B SBHOM ONHMCAaHUU SIKOOMEBBIX
3JIEMEHTOB TPYIIOBOIO KOJIbIIA HA S3bIKE TMHEHHBIX YpaBHEHUH Ha K03 duimeHTs! a(s). Bropoi
OCHOBHOM pe3yNbTaT 3aKJII0YaeTCs B IOJIHOM ONMHUCAHUH SIKOOMEBBIX MOJIMHOXKECTB s N=4.

Dta paboTa MOXKET OBITh TIOJIE3HA B OYIYIIUX UCCIIETOBAHMIX B HEKOTOPBIX 00JIACTIX
MaTeMaTUKHU 1 Gu3uku. PazButreM mpo6iieMbl MOXKET ObITh JalbHENIIee UCCIeI0BaHne
SIKOOMEBBIX IEMEHTOB, HCIIOJIL30BaHNE ATOTO S3bIKA JJIS1 ONMMCAHUS a0CONIIOTHO BeeX SIKOOMEBBIX
MOJIMHO>KECTB.
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JIEKTPOI'ABOI'EHEPATOPBI JJ151 JI3I1 (n. Maiickoe): IOJTYYEHHUE
AJBTEPHATUBHOM SJEKTPOOHEPI U U YTUIN3AIIUU OTXO/10B
BO3HUKAIOHIUX B ITPOLHECCE 3AI'OTOBKHA JPEBECHUHbBI HA
BBIPYBKAX

bopuc BanepreBuu Hukonenko u Biiagucinas Aunpeesny ConomennukoB Poccust, KpacHospckuii
kpaii, . XKenesnoropck, KI'AOVY «lllkona kocmonaBTukmN», 11 Kitacce

PyxoBoaurens: [Ipokodres FOpuit BanepbeBud, yanrens 6uonoruu Beiciueii kareropuu, KITAOY
«IIIxona KOCMOHABTUKH

3ajgaumu:
1. Onennuth dKoMoruueckuid ymep06 HaHocuMblid Opuragamu JI3IT moc. Maiickoe, Enuceiickoro
paiioHa B mpoliecce 3aroTOBKH JIPeBECHHBI Ha BBIPYOKaXx.
2. O3HaKOMHUTCS € CYIIECTBYIOIMMHU I'a30I€HEPATOPHBIMHU TEXHOJIOTHSIMHU.
3. Pa3paboraTh cOOCTBEHHBIN MPOEKT ra3odyieKTOreHeparopa 1 Hyxa Opuran necopyoos JI3IT
noc. Maiickoe.
4. M3yunTh BO3MOXKHOCTh IPUMEHEHUS razodjiekToreHeparopa Ha BelpyOkax JI3II u ompenenuts

BO3MOXHBII 3KOHOMHUYECKU 3(QeKT mMosyyaeMblii OT HCIOIB30BaHMS Ia303JIEKTOreHepaTopa Ha
BbIpYyOKax JI3II.

Hcnoan3yemble Metoabl: HabmioneHue, aHaiu3, CONOCTaBIICHHE, MOIEIMPOBAHUE, OICHKA.
Tak >xe ObUla 3amelicTBOBaHA INKOJbHAs Jjabopatopuss B kabuHete xumuum KIAOY «lllkona
KOCMOHABTUKW.

OcHOBHBIE Pe3YJIbTATHI:
Ham yanoch BBISICHUTE a TaK e Pealn30BaTh B MakeTe(3TO ¥ ObLIO IEIbI0 UCCIICIOBAHMS)

1. CoBpeMeHHBbIE Ta30reHEepPaTOPHBIE TEXHOJIOTHH TO3BOJSAIOT 3(dekTnBHO mepepadaThiBaTh
otxozsl oT JI3II, cHrkast sKoIoruYecKuii yiepo.

2. KommuecTBo OTXO/IOB, oT JIeATEIIbHOCTH JI3I1 MO3BOJISIIOT KCII0JIb30BaTh
ra3o3JeKTpOreHepaTop, ¢ AOCTAaTOYHBIM 3allacOM TOIUIMBA. A TakK K€ IOJIYYHUTh AONOJHUTEIIBHYIO
IPOAYKIIHUIO.

3. Hesrensnocts JI3II . Maiickoe n3-3a HapyIeHUS UHCTPYKIUHA YTHIIN3AUH OTXOJA0B HAHOCUT
OTPOMHBIN yIepd OKpyKaromieu cpere.

4. HecMOTps Ha CBOM HENOCTATKH, UCIIOJb30BAaHUE ra30I€HEPATOPa B YCIOBHUIX OKPECTHOCTEH II.
Maiickoe, Enuncelickoro paiiona (JieBblif Oeper) UMeeT OrpOMHOE KOJI-BO [IPEHMYIIECTB.

5. Ta3zosnekTporeHeparop HMMeeT OOJBIIOE KOJI-BO MEPCHEeKTHB Juisd peanuszanuu Ha JI3IT .
Maiickoe 1Moj0OHBIX JIECHBIX XO3SHCTB PAcIHOIOKEHHBIX B TPYAHOIOCTYNHBIX MecTax. M3 pacueroB
clietyeT BBIBOJ O TOM, 4TO 3a roA JI3II ¢ moMoIbro razosnekrporeHepaTopa MoXeT COKOHOMUTh
112 662 027 pyOneit. B manmpHeiimeM TUTAaHUPYETCS TPOBECTH pacdeT OKYyNaeMOCTH CaMoOit
npejaraeMoi ycTaHoBkH. B HacTosmmii MoMeHT pykoBoactBo JI3II . Maiickoe mposiBUIO UHTEPEC K
Moell paboTe M TOTOBO MPEBPATUTh MPOEKT B PEANbHOCTb NPU HATUYUHU PEANbHO AEHCTBYHOIIEH
MOJIEJIH.

6. Ha ceromHsImHuii JeHb OCYLIECTBIAETCS CO3JaHNE MPOTOTHIIA PEAbHO ASHCTBYIOLIEH MOJICIH.
B xumMundeckoit 1abopaTopuu MIKOJIBI CXeMa pabOThI IPOTOTUIIA BOCIIPOU3BEIEHA HA YPOBHE MPOOUPOK.

7. Hcnonws3zoBaHue ra3o3JeKTporeHepaTopa MO3BOJISET MOBBICUTH 3G HEKTUBHOCTS,
peHTabenbHOCTh U KoMpopT padotsl Ha JI3II.
3akarouenue: B mpouecce peanusaiyy NpoeKTa Mbl BBISICHHIIM, YTO B YCJIOBUAX LIEHTPAJIBbHON 4acTH
KpacHosipckoro kpasi, BO3MOKHO IPUMEHEHHUE ra3oreHepaTopHbIXx ycraHoBok JI3II. Oto mo3Bomser
pykoBojutensam JI3II He TobkO 0OpecTH NOCTOMHYIO 3aMEHY TPaAULIMOHHOMY TOIUIUBY, HO U CHU3UTH
sKosioruueckuii ymep6, Hanocumslit JI3II okpyxaromeit cpene.
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HUcnoabn3oBanue ruapododusaTopa st NOBbIIEHUS COPOEHTHBIX CBOMCTB HA
npuMepe MX0B

Hosocenos Urops Anapeesuu (KpacHogapckuii kpaid, . HoBopoccuiick, MAOY COII Ne22, 10
KJ1acc)

PykoBogutenu: Bexos mutpuiit Bagumosuy, rnasusiii cnienuaniuct MKY 1PO r. HoBopoccuiick;

Bapensmxsn Huna CaenbeBHa, yautenb ouonorun MAOY COIL Ne22 r. HoBopoccwuiick, Tkau
EBrenus HuxonaeBHa, negaror gonoiaHuTenbHOro oopazosanus MbOY JIT/IM r. HoBopoccuiick.

OCHOBHBIC 3aJla4ud KCCJICIOBAHUSA: OIPEIEIUTh BOIOIOMIONMIEHHE U HEPTEEMKOCTh MXOB IPH
pa3IMYHBIX BHUJAX WX MOATOTOBKH K COOpy HEPTH C TOBEPXHOCTH BOJBI, CPaBHUTH
BOJIOTIOTJIONICHHE ¥ HE(PTEEMKOCTh MXOB, OINPEICIUTh BIUSHHE THAPOPOOH3aTOpPa HA COPOCHTHI
UCIIOJIb3YEMbIC JUIS JIMKBHJAIMK pa3IuBOB HePTH B Mope, pa3padoraTh crocod cOopa
HEPTENPOYKTOB TIPU aBAPUHHOM Pa3IMBE B MOPE U3 MXOB U IKCICPUMEHTAIBHO MOJATBEPAUTH €TI0
3¢ (HEeKTHBHOCTS.

Metonel. JIns penieHus MOCTaBICHHBIX HAMU 3a/ad Oblia pa3paboTaHa METOAMKA W BBITOJTHCHBI
omnbIThl Ha 0a3ze maboparopuu kadenpsl Texnochepnoit 6e3onacHoct MI'TY um. @.0.Yuiakosa.

3a ocHOBY pa3paboranHor HamMu Metonuku npuHuManu ['OCT 21290-75. «bpukeTsl yrojbHbIC.
Mertoapl onpeiesieHus: BOIOTOTJIOMICHUS.

OcHoBHBIE pe3yabTaThl. [loka3zaTenu BOJOMOTIIOMEHUS U HEPTESEKOCTH B €CTECTBEHHOM COCTOSTHUH
HUMEIOT BBICOKYIO CTENEHb BOJOMOTIONICHUS] U HU3KYIO CTENeHb HEPTEEMKOCTH; B U3MEITbYEHHOM
BHJIE — BOJIONOTJIONMIEHHME U  HEPTEEMKOCTh MXOB  YBEIHMYHMBAIOTCS; 0OpabOTaHHbBIE
ruapodobu3zaTopoM 00pas3iibl MOKA3aTu HU3KYIO CTENEHb BOJOMOTJIONICHUS U BBICOKYIO CTENEHb
HedreémrocTH. [TorydeHHBIE B X0/1¢ IKCIIEPUMEHTAIBHBIX OMBITOB TTOKA3aTEIIA BOAOOTIIONICHUS
He(pTeEMKOCTH Mxa aMOJHCTeTHH M Mxa c(parHyM OTIMYaIWCh He3HauuTedbHO. [lpu HaHeceHUH
ruapodoOu3aTopa Ha MXM HMX BOJOIMOTJIONIAIOIIAS CIMOCOOHOCTh yMeHbIaercs. [IpumeneHue
ruapodoOu3aTopa 3HAYUTEIHHO MOBBIIIAET HEPTEEMKOCTh MXOB. B pe3ynpTaTe npoBeaeHHON HaMu
paboThl 0BT pazpaboTad crmocol cOopa HEPTEMPOIYKTOB MPU UX aBAPUUHOM pas3iiMBE B MOpPE U3
MXOB U MOJIPYYHBIX CPEACTB. TakyKe Mbl IKCIEPUMEHTAIBHO MOATBEPAUIHN €T0 () PEKTUBHOCTD.

3axmouenue. [Ipumenenne 6uocopOeHTOB, 00pabOTaHHBIX BOJAOOTTAIKMBAIOIIMMHU MaTepHUaIaMH,
MO3BOJISIET: OBICTPO OJIOKMPOBATh 3arpsi3HEHHWE U MPEeAyNpeIuTh €ro pacnpocTpaHEHHeE,
JTUKBHUJIMPOBATh 3arpsi3HEHHWE C MHUHUMAJIbHBIM SKOJOTHYECKHM yiiepOoMm. Pa3paboTanHblii u
OMPOOOBAHHBIM B AKCIEPUMEHTE METOJ CIEIHAIBHOW MOATOTOBKH OHMOCOPOEHTOB MOXKET OBITH
BKIJIFOUEH B apceHall CPEJACTB ISl OBICTPOrO pearnpoBaHHs MpPHU aBapUHHBIX pa3iuBax He(TH B
Mope.
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MOHHMTOPHHTI 3K0JIOT0-NIAPA3UTOJOIMYECKO CHTYallMy Ha NpeaMeT
oOHapy:KeHMs HepKapuil Tpemaroj cemeiicTBa Schistosomatidae B o3epe Cunapa

ITanpmma MakcuMm AnexceeBud, Yensgounckas oomacts, I. CHexxunck, MBOY «COII Nel35
uM. Akanemuka b.B. JlutBunoBay, yuenuk 11 kiacca.

EmenbsHoBa Jlronmuna MiBanoBHa, 3aB. O61acTHON npeaMeTHOU taboparopun «buonorus.
Oxonorus», MBOY «COII Nel135 um. Akanemuka b.B. JIutBunoBay

B nocnennune necarunerus npobiemMa napasuTapHOro 3arpsi3HEHHs TOPOIOB U MPHIIEKALIUX K
HUM TeppUTOpHi mpuodpena cyuiecTBeHHoe 3HaueHue. [lo mHenuio skcneptoB BO3, B mupe
OTMEUAeTCsl yXy/IIIEHUE CUTyallud B OTHOLICHMM WHBA3UM, CBA3aHHBIX C BOAHBIM (aKTOpPOM, B
YaCTHOCTH, Lepkapuo3oB. llenbs Hamero wuccienoBaHus: AHaiau3 3apakK€HHOCTH OPIOXOHOTHMX
mosuttockoB (Gastropoda) B o3epe CuHapa Ha mnpeaMmeT OOHapyXeHHs ILepKapueB, Mapa3huTOB
YeJIoBeKa U MTHUI] ceMeicTBa yTuHble (Anatidae), cemeiictBo Yaiikoseie (Laridae).

bouto BeIOpaHO ABa MeToJa TeIbMHHTOJIOIMUYECKUX HMCCIEOBAHUN: METOJ MPHKU3HEHHOU
JUArHOCTUKU M METOJ| CTIeMaJIbHONW AMATHOCTHKY JUIsl UCCIel0BaHus MpynoBukoB. MccnenoBanue
MOJUTIOCKOB IPOBOJMIOCH B MpeaMeTHoM naboparopun «buonorus. Dxonorus» MBOY «COLI
Nel35um. axanemuka b.B.JlutBuHoBa». MukpockonupoBaHue MNPOBOJMIOCH € IOMOILIBIO
TPUHOMOJIEKYJISIPHOTO MHKpockona «Anstamu buo 2T» u ¢ nomouipio 1udpoBoil kamepsl
«Anpsramu UCMOSO00350KPA». B 2014 — 2015 1. na Teppurtopun T. Il 661111 coOpanbsr 164 ocobeit
MOJUTIOCKOB ceMelicTBa Lymnaeidae, pona Lymnaea, Buza stagnalis. [IpouieHT MHBa3MpOBaHHOCTH
MOJUTIOCKOB cocTaBuin35%. B 2016 r na teppuropuu T. Il Obimm oO6HapyskeHbl 145 MomtockoB
cemeiictBa Lymnaeidae, poga Lymnaea,u3 Hux : 42 3k3. - L. stagnalis.,133k3. - L. polustris, 13 3k3, -
L. peregra u 4 3x3. - L. Ampla. . [lo HammuMm naHHBIM BCe BHJIbI COOpaHHBIX HaAaMH MOJUIIOCKOB
MHBA3UPOBAHbI LIEPKApUSMH, HO HaWOONBLIMHA MPOLEHT  HMHBAa3UPOBAHHOCTH Y MOJUIIOCKOB L.
Stagnalis (58,33% wuHBas3.), 3arem canexyet L. Peregra (29,63% wunBa3.), L. polustris (23,08% unBas.)
u L. Ampla (16,87% wunBas.). L. Stagnalis npeanoyTureneH Kak MPOMEXYTOUYHBIN XO3AMH IS
tpemarof pona Trichobilharzia.

BreBogbl: puck 3apaxenus B T. II m T. III mpucyrcTByer, OOHapy:KeHbI MOIMYJISAIUN
MOJUTIOCKOB, 3apa)XX€HHbIX LepKapusmMu mucromatu. Puck 3apaxenus Ha T. I orcyrcTByet. Korna
psn (akTOpoB yKa3blBaeT Ha BBICOKUMH PUCK 3apaKeHHS B BOJOEME, JaXe €CIM OH He IpU3HAH
o(HLMaNbHO PEKPEALMOHHON 30HOM, HEOOXOAUMO ITPOBOJUTH PSIZ AMUIEMHOIOTHYECKUX MEp.

MOoXHO NpeAnonoKHUTh, YTO OMACHBIE OYaru NTUYbEH MHBa3UM MOTYT UMETh OOJiee IIHPOKOE
pacrpocTpaHeHue, M03TOMY HEOOX0IMMO KOMIUIEKCHOE UCCIIEI0OBAHNE YPAIBCKUX BOJOEMOB.
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N3y4venne HeKOTOPHIX MOPHOMETPHYECKUX MAPAMETPOB MOAPOCTA COCHBI
O00BLIKHOBEHHOU

[TeukoBa Mapra ['epmanoBHa, UyBamickas Pecriy0mimka, r. Yebokcapsl, MBOY “Jlumeii Ne 44” r.
Yeboxkcapsl, 11 kmacc.

PykoBoautens: SIkopieBa Okcana BukrtopoBHa,yuntens ouonoruu B MBOY «Jluneii Ned44y r.
YeOoxcapbl

ITocTanoBka 3axaun. O1ieHKa 3KOJOTMYECKOI0 COCTOSIHUS OKPY’KaIOILEH Cpe/ibl IyTeEM
OTIpeIeJICHUs] BEIMYMHBI (DIYKTUPYIOMIEH acMMMETPUM OMJaTepalbHO CHMMETPUYHBIX JKHUBBIX
OpraHuU3MOB pa3zpaboTaHa ISl 1IEJIOT0 psifla pAaCTEHUN U )KMBOTHBIX. B TO e BpeMsi aHAJIOTMYHBI
IIOKa3arenb U1 paJuallbHO CUMMETPUYHBIX OPraHM3MOB WJIM MX 4YacTell He paccmarpuBaercs. B
CBSI3U C 3TUM Mbl DPELIWIM MONPOOOBaTh MCIIOJIB30BaTh JIAHHBIA IIOKa3aTeNnb [UIl OLIEHKH
JKOJIOTUYECKOI'O0  COCTOSIHMSL ~ OKpPY)KAroUIEd  Cpelsl. €lb:  WM3Y4EHHE  HEKOTOPBIX
MOp(GOMETPUYECKUX MapaMeTPOB MOJPOCTAa COCHbI OOBIKHOBEHHOH B JIBYX TOYKAax M BbISBIICHUE
3aKOHOMEPHOCTH MEXAY HX OTKJIOHCHMSIMHM W COCTOSIHUEM OKpYXKarolew cpenpl. 3agadu:
M3MEPEHUE U aHAJHM3 €KET0JHOTO MPUPOCTa MOJPOCTa COCHBI OOBIKHOBEHHOM 3a TOCIIEAHNE 5 JIeT
(2011-2015 rr.); pacyer cpenHMX 3HAYCHUI, CPEIHEKBAPATHYHOTO OTKJIOHCHHUS U KOdPdHIIUeHTA
BapHalluy HEKOTOPBIX IapaMETPOB MOJIPOCTA COCHBI OOBIKHOBEHHOH.

Metoabl wucciaenoBanmsa. IlogpocT cocHbl, 0COOEHHO B €ro BEpXHEH 4YacTH, HaMHU
paccMaTpUBAETCs KaK CTPYKTypa C paaualbHOW MATHUIYYEBOW cumMmeTpuen. B naeane B naHHOU
CTPYKTYpPE BCE YaCTH JIOJIKHBI PacIioyaraTtbCs U pa3BUBATHCS B CTporom nopsake. Ilox neicteuem
pa3NUYHBIX (PAKTOPOB MPOUCXOTUT HEPABHOMEPHOE pa3BUTHE OTACIBHBIX YacTed JaHHOM
CTpYKTYpHL. [103TOMY MOXKEM TrOBOpUTH 0 QIIYKTUPYIOLIEH paguanbHON acCUMMETpUn. YeMm cuibHee
NeiicTBre HEeOJaronpusATHBIX (AKTOPOB cpeabl, TeM OOJbIlIe pa3Iuuue MEXKIy pPa3BUTHEM
oTnenbHbIX yacTeil. IloaTomy mokazarenst BeIMUMHBI (QUIYKTUPYIOLIEH paauaibHOW acHUMMETPHUU
MOXEM paccMaTpHUBaTh B KA4E€CTBE MHTETPAIBHOIO MOKA3aTEeNs OLIEHKH SKOJIOTUYECKOIO COCTOSIHUS
OKpY>KaroIleu Cpebl.

PesyiabTaTbl HCCIEI0BAHUA. HA UCCIEIAYEMBIX Y4aCTKax 3HAYCHUS €XETOJHOI0 IIPUPOCTa
MOJIPOCTAa COCHBI OOBIKHOBEHHON HMEIOT SIPKO BBIPAKEHHBIM BOCXOMSAIIUN TPEHJ, €XKETrOAHbIN
npupoct B Touke lllemanakoBo cooTBeTCTBYeT Oo0jiee BBICOKMM 3HAYEHHUSIM; KOA((UIUEHT
BApUALIMU YIJIa PACXOXKIEHUS COCEAHUX BETOK ITOCIEIHErO y3J1a UMEET MaKCUMAJIbHBIC TI0KA3aTeln
U3 TPEX pacCMaTpPUBAEMBIX [TAPAaMETPOB, B CBA3U C YEM ITOT IapaMeTp HEJIb3sl pEKOMEHI0BaTh s
XapAKTEPUCTUKHA OLICHKH JKOJIOTMYECKOTO COCTOSHUS OKPYKAIOIIEW Cpeabl; MOKa3aTeNH JUIMHBI
BETOK ITOCJIEHETO y3J1a UMEIOT MUHUMAJIBHBIE OTKJIOHEHHUS, B CBA3U C YEM JTOT IapaMeETP MOKHO
PEKOMEHIOBATh ISl XapaKTEPUCTUKU OLICHKH DKOJIOTMYECKOIO0 COCTOSHUS OKPYXKAlOLEH Cpenbl;
YyroJll pacXOKIECHHUs MEXAYy CTBOJIOM J€peBa M BETKAaMU IIOCJIEIHEr0 Y3Jla HMMEET CpeJHue
MIOKAa3aTelH, B CBSI3U C UeM TpeOyeT NMpoBeIeHUs JOTIOTHUTEIbHBIX UCCIEA0BAHNN; HAMHU BbISIBJICHO
5 TUTIOB aHOMAJIM B Pa3BUTUU MOJPOCTA COCHBI OOBIKHOBEHHOM.

3akil0ueHHe U BO3MOXKHbIe NMYTH pa3sBUTHA 3agauM. [Ilnansl Ha Oyayliee: pacHMpeHue
reorpaguu MCCIEI0BaHMI; UCCIE0BAaHUE JOMOJHUTEIbHBIX MapaMeTPOB COCHBI OOBIKHOBEHHOM;
[I0 WUTOraM HAIUX HCCIENOBAHUN Ui XapaKTEPUCTUKHU OLICHKH HKOJIOTMYECKOIO COCTOSIHUS
OKPYKaIOIEH Cpelbl PEKOMEHOBAHO HCIIOIB30BaTh IIOKA3aTENIM JUIMHBI BETOK IIOCIIEIHErO y3ja
cocHbl. HeoOX0uMBbI TOTONHUTENBHBIE MCCIeIOBaHUS ISl MOATBEP)KACHUS/OTPULIAHUS JAHHOTO
MIPEAIOKEHUS
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N3meHeHMe He/TI0IA3HOM AKTHBHOCTH MOYBBI U HEKOTOPLIX €€ CBOWCTB
Ha pa3HOH yIaJJeHHOCTH OoT aBTronoporu «lladepauHckuii TpakT» I.
HxeBcka

[TurunanoB Apremuii AnekcanapoBud (Yamyprckas pecnyOnuka, T. MbxeBck, MbOY

«JIuneit Ne 14», 9 b kiacc)
PykoBomutens: yaurens 6unonorun MbOY «JIumeit Ne 14» buceposa T.B.

Lenp paboTel: oueHUTHh BiausiHUE aBrogoporu «lllaGepauHckuil TpakT» Ha LEUTIONA3HYIO
aKTUBHOCTh TIOYBBI M HEKOTOphIe €€ cBoMcTBa. 3amaum padoThl: 1. OmpenenuTs TUIBI, CTaIUN
AHTPONOIEHHBIX HApPYIIEHUNH M CIOXKEHHE MOYBBI. 2. BBISIBUTH TIpaHylIOMETpUYECKHUU
(MexaHuueckuii) coctaB mouBbl. 3. Ompenenuth KUCIOTHOCTH Mo4BHl (pH). 4. Ouenutsh
[eJUTIONIa3HYI0 aKTUBHOCTh IIOYBBI Ha Pa3HOM ynaneHHocTH oT aBtopoporu «lllaGepauHckuit
TpakT». Pe3ynbrarel paboOThl MOTYT OBITh MCIOJB30BaHBl MpPU pa3paboTKe MPOTPAMMBbI
pPEKyJAbTHBALlUM IIOYB M MOHUTOPUHIE HX HKOJIOIMUECKOTO COCTOSIHMS. |paHynomeTpuyeckui
COCTaB — OTHOCHUTEJIBHOE COZIEPKAHUE B MTOUBE YACTHI] Pa3IUYHBIX pa3MepoB. CIOKEHHE ITOYBbI
— 3TO BHEILIHEE BBIPA)KEHUE IUIOTHOCTU M MOPUCTOCTH MOYBHL. L{emtono3Has akTHBHOCT MOYBBI —
3TO CIIOCOOHOCTH MOUBHI Pa3pylIaTh LEJUTIONO03Y.

OnpeneneHne MHTEHCUBHOCTU DPA3JIOKEHUS ILEJIIOJNIO03bI MPOBOAWIOCH IIyTEM 3aJI0KEHHE
JTBHSHOW TKaHW Ha 1 mec. B wamiku [leTpu ¢ oOpa3iaMu MOYBHI B 2-X KpaTHOM MOBTOPHOCTHU (CBOS
Metoauka). [lomMuMMO 1Le/UTrONa3HONM AKTUBHOCTH IIOYBBI OIPENESUIach KHUCIOTHOCTH IIOYBBI,
ITPAHYJIOMETPUYECKUI cocTaB 0 KaunHCKOMY, CI0KEHUE MOYBBI, TUIBI U CTAJIUA AHTPONOTE€HHBIX
HapylLIeHUH Ha TI04BBI 110 AniekceeBy. VccienoBanns MpoBOANINCH B IIKOJIE U JOMA.

Pesynprarer: 1. B pesymbrare wu3ydeHUs IOYBEHHOTO IOKpPOBa BOJHM3W aBTOAOPOT
«IITaGepAMHCKUI TpPaKT» BBIABICHBI THUIIBI HAPYIICHUS MOYB — CTPOUTENbHBIC, TPAHCIIOPTHHIE,
JIECOXO35IMCTBEHHbIE M peKpealuoHHble. 2. CIOKEHHE MOYBHI 110 MEpE YIAJEHHOCTH OT TPacChl
U3MEHSETCS OT OYEHb IUIOTHOW [0 YIUIOTHEHHOMW.3. I'paHynoMeTpuuecKkuil cocTaB IMO4YBBI Ha
TpaHCEKTaX BapbUPYeT OT IecKa J0 cpenHero cyrmmmHka. Ha tpancektax Ne 1 m Ne 2 mpeobnagaet
IIECYAHBII IPaHyJOMETPUUECKHUI cocTaB, Ha TpaHcekTe Ne 3 — nerkuil u cpeaHuil cyruHok. 4. Bo
BCeX MpoOax MOYBBI KUCIOTHOCTH MOYBbI = 9. [TouBBI OTHOCATCS K YMEPEHHO IIETOYHBIM. Takum
o0pa3om, 1Mo Mepe yHaleHHOCTH OT Tpacchl «lllabepauHckuii TpakT» HeJUIoNa3Has aKTHBHOCTh
IIOYBBl BO3PACTaET, 4YTO MOATBEP)KAAET THUMOTE3y HCCIENOBaHUS. MBI BBIIOJHUINA BCE
MIOCTaBJICHHBIE 3a/1a4H.

Ha ocHoBanuu pe3ynpTaTtoB UcCCieNOBaHUS ObUIH pa3paboTaHbl pEKOMEHAAINH 110 CHUKEHUIO
HKOJIOTMYECKOTO0 pUCKa (OCYILIECTBICHHE KOHTPOJIA 3a IOCTYIUIEHHEM U COJIEP)KaHHEM B IOYBAX
3arpsi3HSIOIIMX BEUIECTB, CHWKEHUE BO3JIECWCTBHUS AHTPOIOI€HHBIX HAPYIUEHUN, PEKYJIbTHUBALUS
3eMenb). B nanpHeieM miaHupyeTcsl yBEJIWYUTh KOJMYECTBO TOUEK MCCIIENOBAaHUS, IIPOCIEANUTD
JUHAMHUKY U3MEHEHUH 3a 0osiee JJIMHHBIM IPOMEXYTOK BpeMeHH. Pe3ynbrarel paboThl MOTYT OBITH
UCTIOJIb30BaHbI MPU pa3paboTKe MPOTrpaMMBbl PEKYIbTUBAILIMH TTOYB.


https://ru.wikipedia.org/wiki/%25D0%259F%25D0%25BE%25D1%2587%25D0%25B2%25D0%25B0
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W3YUEHME COJIEYCTOMYUBOCTHU PéCTEHI/Iﬁ B YCJIOBUAX
YPBAHU3UPOBAHHOMU CPE/IbI

[onomienosa Iomuna Biagumuposra, Mapuii a1, Homkap-Oua,
I'bOY PMD «llonurexHudeckuii nurei-uarepaary, 10 kmacc
Ans6eimeBa Ceernana HukonaeBHa, yuntens Ouosioruu Beiciiel kareropuu ' bOY PMD
«lTonuTexHUYECKUI TULEH-UHTEPHAT

ConeycToOWYMBOCTh PACTEHUH — 3TO CIOCOOHOCTH PACTEHHM MPOTHUBOCTOSTH 3aCOJCHHIO.
W3ydeHnue cosieyCTORYMBOCTH PacTeHUN UMeeT O0JIbIIoe MpakTuueckoe 3HaueHue. Llens: nzyuenue
COJICYCTOHYMBOCTH PACTECHHH pPa3HBIX BUIOB U BO3MOYKHOCTH HMX HCIIOJIb30BAHMS JUIS O3€JICHEHHS
MIPUIOPOKHBIX TA30HOB.

Jlnst onpeienieHusi yCTOMYMBOCTH PACTEHUH K 3aCOJICHHUI0O HaMH ObUIA MOATOTOBIICHA CEpUs
OTBITOB. B KauecTBe KOHTPOJISI MBI HCIIOJIB30BANIM JAEPHOBO-TIOA30JIUCTYIO MTOYBY, OTOOPaHHYIO Ha
tepputopun neconapka «CocnoBas poma». Ha 100 T mousst BHocunu: 1 T NaCl u 3 r NaCl. B
[OJITOTOBJICHHYIO MOYBY BbiceBau cemeHa (100 mrt.) oBcstHuIs! iyroBoii (Festuca pratensis Huds),
kieBepa nossydero (Trifolium repens L.) u ropuwnis 6emnoii (Sinapis alba L.). EsxxeaneBHo B TeucHue
MecsIa BEJINUCh HAOMIOJIEHUS 32 POCTOM HAJ3€MHOW YacTH HCCIEAYEeMbIX pPacTeHUH, U3Mepsiach
BbIcOTa TI00eroB. Iloce 3aBepmeHnss MOPPOMETPUIECKUX UCCIICAOBAaHUI pacTUTEIbHAs Ornomacca
W3BJIEKANIaCh, U B HEHl OMpEeNsoch CoAepKaHue XJIOPHUIOB. Takxke colep:kaHue XJIOpPUA-UOHOB
OTIPEIENISIIOCH B 00pa3iax MOYBbl, HA KOTOPHIX BBIPAIIMBAINCH MOJICITFHBIC BU/IBI PACTECHHIA.

ITpu BHecenuu B mouBy 1 r NaCl 3HaueHus aHanu3upyeMbIx Mmokaszaresieii H3MEHWINCh. B
TKAHSIX PACTCHHH aKKyMynupyromud 3((eKkT ycunmBaics, B Ha3eMHOH Omomacce pacTCHHA
konueHrpanus Cl” yBenuuuBanace 10 0,573+0,011 mut. [Ipu BHecenuu B mouBy 3 r NaCl, B mpobax
MOYBBI, HAa KOTOPBIX BBIPAIIUBAIM PACTEHUS MOJICIBHOTO BHUJA, COJIEPYKAHHE XJIOPHUI-HOHOB
YMEHBIINJIOCH B 2,5 pa3a. B 1McThAX pacTeHM KOHLIEHTpALUs XJIOpUA0B Bo3pacTaia Ha 11%. Hamu
OBUIO OTMEYEHO, YTO BBICOKOE COJIEp)KaHHWE XJOPHUIOB B JIMCThAX PACTCHHH HE OKasbIBasa
HEraTUBHOTO BIIMSHMS, B YACTHOCTH, HAMM HE OBLIM OOHApYy>EHbI XJIOPO3bl JIUCTHEB, OHU UMEIN
3eJICHYIO OKpacKy. PacTeHus kieBepa moia3y4ero B yCIOBUSIX 3aCOJICHUS BEIH ce0s mo-apyromy. Tak,
IIPY BBIPAIIMBAHUY PACTEHUI HA HE3aCOJIEHHOM MOUBE, COIepKaHNE XJIOPHIOB B TOYBE U B HA3EMHOM
OoromMacce pacTeHui CHUXaioch B 2,2-2,3 pa3a 1o CpaBHEHUIO ¢ KoHTposeM. [Ipu noGaBnenun B
nouBy 1 r NaCl coneprkanue XJ10p-HOHOB KaK B [OYBE, TAK U JIUCThSIX PACTEHHUI KIIEBEpa MOJI3y4ero
yBennuuBaioch. [Ipu modasnenuu B mouBy 3 r NaCl koHIeHTpalMs XJIOPUIOB B TKAHIX PACTCHUI
CHIKasach. [1o-BUIMMOMY, B YCIOBUSAX CHIIBHOTO 3aCOJIEHHS Y pacTeHUil cpabaThIBaIOT 3allUTHbIE
MEXaHU3MBbI, Ha YpOBHE pr30chepsl MPOUCXOAUT OJIOKHMPOBAHNE TPAHCIIOPTA XJIOPHUIOB, U OHH HE
MOJTHUMAIOTCS K JIUCThSIM.

B xoze mpoBeneHus uccaenoBaHU HaMH OBUTH C/IETaHBI CIIEIYIONINE BEIBOIBI:

1). Topuwnna Oenast sIBISIETCS COJICHEYCTOMYMBBIM BUIOM, TOATOMY HE MOYKET UCIIOIb30BAThCS
IUIsl CHFDKEHHSI YPOBHS 3aCOJIEHHOCTH TOPOJACKHX TTOYB.

2). Ilpu BHECEHUH B MOYBY XJIOPHUIOB UX COJEpKaHUE B TKAHAX KJIEBEpa MOJI3y4yero cHavyasa
YBEIIMYMBACTCS, a 3aTeM OCTAaeTCs HEeM3MEeHHBIM. KiieBep MON3y4wid CIIOCOOCH MPOTHBOCTOSITH
COJIEBOMY 3arps3HEHHUIO 32 CUET OJOKMPOBAHUS MOCTYIUICHUS B KIETKH XJIOPUI-MOHOB U3 MOYBBI.
Jli1st 03eTIeHEeHs Ta30HOB KJIEBEP TMOI3YUHid NCII0Ih30BATh MOXKHO, HO OH HE OY/IET ClIOCOOCTBOBATh
CHIDKEHHIO YPOBHSI 3aCOJIEHHOCTH TTOYBBI.

3). Ilpu BbIpalIMBaHUU HA 3aCOJCHHOW MOYBE OBCSHUIIBI JIYTOBOW COJCPKAHUE XJIOPHII-
MOHOB B IT0YBE YMEHbIIMIOCH Ha 18%, a MX coiep:kaHue B HAA3EMHOM YacTH PACTeHUN YBEJINUUIIOCH
Ha 11%. PacTeHns OBCSHUIIBI TyTOBOM MOTYT HE TOJIBKO MIPOTUBOCTOSITH COJIEBOMY 3arpsi3HEHHIO, HO
Y BBITSATUBATH XJIOPUBI U3 TTOUBHI M HAKAITUBATh X B JIUCTHSIX.
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HccienoBanue aBTOMOOUIBHOTO TPAHCIIOPTA KAK HCTOYHUKA
XHMHUYECKOro 3arpsi3HeHusi aTMochepbl

[MoznusxoB Hanun AnekcanapoBud (CtaBponoiabckuil kpait, Kypckuit paiton, XyT. 3aifiies,
MOY COII Ne 22, 8 knacc)
PykoBoautens: CtykanoBa Enena AnekcanapoBHa, yuurteib xumuu, MOY COIII Ne 22

Lenb paboThL: M3yueHUE BIUSHHS aBTOTPAHCIIOPTA HA COCTOSTHHE aTMOC(HEPHOTO BO3IyXa Ha
TEPPUTOPHUU HACEIICHHOTO ITyHKTA.

3aauu UcciIe10BaHus:

1.  MerosomM MaTeMaTUYECKHX PacueTOB OMPEACTUTh KAKOE KOJIUYECTBO PA3ITUIHBIX
KOMITOHEHTOB BBIXJIOIIHBIX I'a30B (yrapHOro rasa, yriekuciaoro rasa, okcuja azora NO u
NOo, a Tak xe cakul) BbIAESETCS B aTMOCGhEPY MPOE3KAIOIIUMHI aBTOMOOUIISIMU B CpEHEM
3a CYTKH.

2. CpaBHUTH BBIOPOC TOKCHYHBIX MPOAYKTOB OCH3MHOBBIMU M JIN3E€IbHBIMU JIBUTATEIISIMHU.
3.  BbIACHUTH XapakTep ACHCTBUS BHIXJIOHBIX Ta30B HA OKPYKAIOUIYIO CPEAy.

4. HaMeTHuTh yTH PEIICHUS 3TOM IKOJIOTHIECKOH MPOOIEMBI.

JIJis yMECHBIIIEHUST KOJIMYECTBA MBUTH U APYTUX BPEIHBIX BEIICCTB BHIXJIOMHBIX Ta30B
aBTOMOOWIIEH HEOOXOIMMO OOJIBIIIE CaXKaTh IEPEBbEB, KYCTAPHUKOB BIOJIb aBTOTPACC,
pa3duBaTh 3€JICHbIC T'a30HbBI. J[epeBbsi KOHIICHTPUPYIOT CBHHEI[ M OYUIIAIOT BO3IYX.
XOopomIM MOTJIOTUTEIEM CBUHIIA IO 000YWHAM JIOPOT SBIISIOTCS JKEJITas aKalus, JINIa,
Oepesa. DKOJIOrHYECKH MOJIE3€H TOMOJb, a €71b CYUTACTCS JTYUIIUM CTPa)KEM TUIIHHEL, U €€
BBICXXHBAIOT JJIsl CHIDKEHUSI YpOBHsI ityma. Kii€H, ocHHa, 0JibXa OYHMIIAI0T BO3AYX OT
yrapHOTo ra3a, KJIEH aMepUKaHCKUH, sI0IOHS OOBIKHOBEHHAS, ICEHb — OT OKCHUJIOB a30Ta,
TOTIONb AYIIACTHIN, HBa OeJast — OT ra3000pa3HbIX COeMHEHHH cepbl. OUUIIAOT BO3AYX OT
IIBIIH €J1b, COCHA, MBa Oerast, KJIEH aMepuKaHCKui. 711 CHIKEHHs CBUHIIA B BO3AyXe
HE00XO0AMMO MEePEeBECTH aBTOMOOUIIN Ha IU3€TIbHOE TOIIMBO, 3allPETUTh UCIIOIb30BATh
STHJIUPOBAHHBIN OeH3uH. Heo0X01MMO yCUITUTh KOHTPOIh 32 BEIOPOCAMU BBIXJIOMHBIX T'a30B
aBTOTpPAHCIIOPTA.

Tax >xe OB MOTy4YeH MPUMEPHBII pacdyeT KOJIMYECTBA BPEIHBIX BEIOPOCOB aBTOTPAHCIIOPTA,
OTIpeeNIEHO KOJIMYECTBO TOIUIMBA CKUTAEMOTO JIBUTATENIIMU aBTOMAIIINH, KOJIMYECTBO
BPE/IHBIX BEIIECTB, BHIOPACHIBAEMBIX B aTMOC(EPY UCCIIeyeMbIM KOIMYECTBOM aBTOMOOMIIEH
B TEUEHHE CYTOK, IMOJICYMTAH €KETOIHBIH «YpOH», HAHOCUMBI aTMOC(epe aBTOMOOMIISIMU
BOJIM3M HACETICHHOTO ITYHKTA.

B xone npoBeeHHOM pabOTHI 1IeNb - U3yYSHHE BIUSHUS aBTOTPAHCIIOPTA HAa COCTOSTHUE
aTMoc(epHOro BO3/lyxa Ha TEPPUTOPUU HACEIIEHHOTO MYHKTa JOCTUTHYTA. bbIn perieHbl
MOCTABJICHHBIC 33714 PAaCCMOTPEHBI BPEIHBIE BO3/ICHCTBHS aBTOMOOMIBHOTO TPAHCIIOPTA;
WCCIIEIOBAHO BIIMSIHUAE aBTOMOOWIISI Ha OKPYKAIOIIYIO CpeAy HAIIeTo cea, J0Ka3aHo, 9TOo
HKOJIOTHYECKHE MPOOIIeMbl €CTh U B HateM cene. CBoeil nccieaoBaTenbCKoi

paboToii MOMBITAIKUCH JOKAa3aTh , YTO MPOOIIeMa 3arpss3HEHHS HAIIETO BO3AyXa TPAHCIIOPTOM
CYIIECTBYET.
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OueHka BJIUAHUSA TEXHOTCHHOM aBAPUM HA OKPYKAKIIYIO Cpeay
B ¢. CepreeBka Y pumckoro paiiona Pb

PycakoB Makcum, Pecybnuka bamkoprocran, r. Yoa
8 ximacc, MBOY COIII Ne 103, MBOY J10 IADBL] «Poctok» ro . ¥Yda.
PyxoBonurens: Mopozosa Mpanna Muxaiinossa, neparor JJO MBOY 10
«JIDBI1 «PocTok»

B HOub ¢ 16 Ha 17 mas 2016 roma 360 yenoBek, B Tom umcie 18 mereid, uz c. CepreeBka
Yumckoro paiiona PBb 3BakympoBaHBI B TyHKTHI BPEMEHHOTO pasmemnieHus. [lo manaeim PUA
"HoBoctn",  wM3-3a  yTE4KM ra30KOHJEHCATa IPENEIbHO  JOIYCTHMAs KOHLIEHTpalus 10
CEepOBOAOPOAY TpeBbicHiia HOpMy B 150 pas. N3-3a pasnuBa sxuakoctu Ha I1tomamau 20
KBa/IPATHBIX METPOB CHELUATIHUCTHI IEPEKPBUIH TPyOOrpoBo1. (WWW.riaru).

[{enb Hamero vcciae 0BaHus: OLIEHKA BIMSHMUS TEXHOT'€HHOH aBapuu Ha OKPYKaroIlylo
cpeny B c. CepreeBka Y umckoro paiiona Pb. Jlns nocTuxeHus 1elu NPOBEJeHO U3MEpPEHUE
panuanroHHoro oHa Ha MECTE aBapuu JJIsl ooecreueHus: 0€30MacHOCTH HCCIeIOBAHUH.
IIpoBenena oneHka NOCIEACTBUM aBapuM VISl OKPYKAIOLIEH Cpesibl, OLIEHKA TOKCUYHOCTH I10YBbI
¢ ucnoJib3oBaHueM ceMsiH (pacomu. Onpenenen nnaekc 6umomaccel NDVI mo kocMocHUMKaMm B
IUHaMuKe. PazpaboTaHbl peKOMEHAALUU 10 YMEHbILIEHHIO MTOCIEICTBUI pa3inBa ra30KOHIeH caTa.

Paiion uccnenoBanmii peacTaBiIsieT cOO0I JTMCTBEHHBIN Jiec, OT MECTa aBapuu JI0 Mpyaa B
c. CepreeBka NpOXOAUT OBpar, O HEMY CTEKAE€T POJHUK, IO HEMY K€ M CTEKaJl Pa3JIMBIIUICS
ra30KOH/JIEHCaT.

N3mepenue paavanmoHHOro (oHa MPOBOAMIIOCH C IOMOIIBIO Npubopa s H3MEpeHHs
ramMma-0eTa 1 peHTTeHOBCcKOro u3nydeHuss SMG 2 . OneHka nociaeAcTBUM aBapuul ISl IPUPOTHOM
cpeab! (BO3AyX, BOJa, MOYBA, PACTUTENbHBIH M KUBOTHBIH MHUp, HElpa) MPOBOAMIACHE METOJIOM
KOHTPOJIbHBIX CIIMCKOB, OCHOBAHHOM Ha COCTaBJICHHUU MEpeUHs] 0OBEKTOB OKPYKAIOILIEH cpesbl Ha
KOHTPOJILHOM M aBapHiHOM ydacTkax Jjieca. KauecTBeHHas oleHKa oObeMa GHoMacchl MPOBEeHA
M0 KOCMOCHHUMKaM co chnyTtHuka Landsat -8. OmpezeneHue TOKCHYHOCTH IOYBBI IPOBEACHO
METOZIOM HaKaIlbIBaHUs MCTIBITYeMOH Boabl Mexay cemsnoiasimu (denoposa, Hukonbckas, 2011).

B pe3ynbrare uccienoBaHuil yCTaHOBIIEHO ClIEAYIOIIEE:

1. B c. CepreeBka 15 mas 2016 r. npousonuia KpynHasi aBapHsi ¢ pa3JiiBOM ra30KoHJEHcaTa.
Panuanuonnslil (oH B MecTe MpophiBa U MO XOJy CTEKaHUS ra30KOHJAEHcaTa 0 OBpary B MNPy,
npesbimaet oomuit Gon ot 200% 1m0 433%. IIpu 3ToM paguanvoHHbI (OH Ha Beel TeppUTOPUU
OCTaeTcs B MpeJesiax HOPMBI.

2. Ilo HammMm pacueTaMm, B HKOCHCTEMY JIMCTBEHHOro Jieca mnomajio Oomnee 100 ToHH
ra3okoHjieHcaTa. llociencTBusi aBapuM CHIIBHO CKa3ajUCh HA COCTOSTHUM HENIp, MOYBBI, BOJBI,
YKUBOTHBIX U HE MOBJIHUSINA HA COCTOSIHUE PACTUTEIbHOCTH.

3. TOKCHYHOCTBH MOYBHI, ONpPEACIICHHAs CIIyCTA 3,5 MecdAla IOoCie aBapuu, BBICOKAas B
paiioHe npyzaa 1 poaHuka. OTcTaBaHue B BECE KOPHEN TECT-PACTEHUM cOCTaBIIsA€T NpUMepHO 31% u
12%; mo Becy HazeMHoM yact 12% u 4 % COOTBETCTBEHHO.

4. NUunexc NDVI B 2016 r. B cpaBHenuu ¢ 2015 rogom ymensmmics Ha 0,05 myHkTa mnn
0,7%. Onnako, roBoputh o BnusHIK aBapud Ha NDV| paHo, Tak Kak ero yMeHbIICHHE MOXKET OBITh
BBI3BAHO, HapsJy C BIMSHMEM Tra30KOHJEHcaTa, M KiIuMaTthudeckuMmu Qaxktopamu. Heobxomum
nanpHenmii MoHuTopuHr uHaekca NDVI.

5. Hamm pekoMeHalmu: OpraHu30BaTh KOMIUIEKCHBIM 9KOJIOTHYECKU MOHUTOPHHT OHOTHI,
MNPUHATh MEpbl MO PEKYJIbTUBALMU JIECHBIX IOYB, MPOBECTHM WHBEHTApU3AIMIO LEHHBIX IOPOJ
JIepEBbEB, OLIEHUTh YKOHOMHUECKUH yliepO B AMHAMUKE, /Ul Y€ro MpOAOKUTh MOHUTOPUHI C
MTOMOIIbIO COBPEMEHHBIX CHCTEM 30HAMpPOBaHus 3emiin ¢ npumeHenuem ['HC.
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K pa3noo0pa3uio opuutodaynnsl napka nmenu Jlecoponos bamkoprocrana

l'abnpaxmanosa Kcenwnst, CaraeBa Kamua, Pecniybnuka bamkoprocraH, r. Yda, o0y-

yaromuecs oobenuuenus «KOuwie nccnenoparenu npuponabl bamkoprocrana» I'BY 10 PIDBII,
yuenuku 8 kiacca MBOY T'mvuazus Ne 39 'O 1. Va.

['a66acoma 3.3., megaror nonomaHuTeabHOTO 00pazoBanus ['BY J10 PIIOBI]

N3yuenne pasznooOpasusi opHHUTOGAyHBI MApKOB TOpOjAa SBISETCS aKTyaJbHBIM HampaBlie-
HUEM, T. K. 3TOT [OKa3aTeslb MOXKET CIYKUTh WHIUKATOPOM SKOJIOTMUECKOTO COCTOSTHUSI U3ydyaeMOoun
MecTHOCTH. MITOrM Hammx MCCleAOBaHUN HCIONB3YIOTCA B OOOCHOBAaHWU JJISl MPUAAHUS CTaTyca
0Cc000 OXpaHsSIeMOW MPUPOAHON TCPPUTOPHH TIAPKY, a TAK)KE HAIW JAHHBIC BXOASAT B MaTepual 1o
MPOEKTYy CO3/1aHus «ATnaca ntull ropoga Y de». MbI NPEeAnonoKuin, 4To0 OpHUTO(ayHa TapKa UM
JlecoBooB bamkoprocrana, TeppuTopusi KOTOPOTO MPEICTABISIET COO0M pEeKpEeallMOHHYIO 30HY Ha
OCHOBE €CTECTBEHHOIO IIUPOKOIUCTBEH-HOTO Jieca, OydeT JAOCTAaTOYHO Pa3HOOOpa3HOW B TEUEHUE
rojia: B KAYeCTBCHHOM OTHOIIIEHUU OoTa-4e OyJeT rHe3J0BOM CE30H, B KOJIMYECTBEHHOM — 3UMHHUM.

Lenp pa®oThl : M3yuyeHUE 3MMHETO HACENeHUs MTHUIl U THe3JALIeics opHUTO(ayHbl Ha Tep-
putopun napka um. JlecoBomoB . Y1 B 2015/2016 rr. Inst 1oOCTHKEHUS TOCTABICHHON LIEIH Ha-
MU pElIajuCh CIEAYyIOIINe 3aJa4u: pacyeT OTHOCUTEIbHOW YMCICHHOCTH HACeJICHHs NTHI] B HU3Y-
yaeMoe BpeMsl; OIpeJIelIeHUe TPyl OOWIMs MTULl B apKe OTAEJBHO 10 CE30HAaM; pacyeT MHJIEKca
JOMUHUPOBAHUS MTHIl 3MMHUX U THE3/SIIMXCS BUJOB IITHUI] B TIApKe; ONpeeNieHue Xapakrepa mpe-
ObIBaHUs NTHILL B Tapke uM. JlecoBonoB bamkoprocrana.

PaGoranu mo metoauke MapuipytHoro yuéra (PaBkun, 1967, Boromo6os, 1996). Beero 3a
uccienyembeli mepuoa 2015/2016 rr. B mapke um. JlecoBomoB bamkoproctana ObI-mu
3aperucTpupoBanbl 53 Buaa ntuil u3 8§ orpsanoB u 19 cemericts. Hanbombiee BHI0BOE pa3HOO0-
pasue OTMEYEHO ISl THE3M0BOro mepuoaa — 37 BUAOB, MUHUMAalIbHOE - 27 BUIOB - 3uMoi. [lo
KOJIMYECTBY BHIOB Ha u3y4yaembii nepuon 2015-2016 ronos npeobnanan orpsia Bo-podbeodpasnsbie,
cocrosimuii u3 40 BumoB. Ilo ogHOMy BuIy oTMedeHO misi oTpsigoB ['yceoOpas-Heie,
Pxankoob6pasnbie, Cokonoobpasusie, CoBoobpasnbie, CtpukeoOpa3nbie. HanbompIas mioTHOCTh
HACeJICHHUS NTHUI[ Mapka 3aduKcHpoBaHa B 3UMHUN miepuon — 898,5 oc./kM2, HaWMeEHbIIas B
rae3n0Boi — 580,7 oc./km2. B 3umuue mecsusl 2015/2016 rogos B rpynny «MHOTOYHUCICHHBIE) -
11, «O0brunbie» - 7, «Manouucnenusie» - 5, «BecbMa MHOTOUMCIIEHHBIE, (JOHOBBIE BUJIBI» BOIILIN
2, «Ouensb penkuey» - 2, B rpynny «Penkue» BUIbl HE TonagaoT. B THe310BOI Ce30H JHAMpYIOLIEe
HOJIOKEHHE OT/aHo Tpynie «MHorounciaeHHsie» - 19 Bu-10B, 3arem cienyer rpynna «OObIYHBIEY -
17, «Manouncnenusie» — 1 Buj. «Becbma MHOTOUKC-eHHBIE, POHOBBIE» U «Penkne» OTCYyTCTBYIOT.
JloMuHHpYIOIMM BUIOM Tapka uM. JlecoBonoB bamkoproctana B 3umuuit ce30H 2015/2016 romos
OBLIT TI0JIEBOM BOpOOeH ¢ mHaekcoMm nomuHupoBanus 27,04 %, B rHe3noBoi ce3oH 2016 rona - cepas
myxoiioBka (12,63 %). B 3uMuwMii iepuoj 3aperucTpupoBaHo: O0Jibllie BCEro - ocemibix — 24 (61,5
%), THe3namux-cs — 10 (25,6 %), Menbiie Bcero - 3umyromux — 5 (12,8 %) nrui, nposjeTHbie U
HepeJIeTHbIE OTCYT-CTBYIOT. B rHE3/10B0i niepro/| 3aperucTpupoBaHo: OOJIbIIE BCETO - THE3AAIINXCS
— 34 (48,6%), ne-penetnbix — 24 (34,3 %), ocemnbix — 11 (15,7 %), MeHbIIe BCeTo - MPONETHBIX — 1
(1,4 %) nTun, 3uMyroLe OTCYTCTBYIOT.

Takum oOpa3oM, Halla ruUmoTe3a MO KaueCTBEHHOMY M KOJIMYECTBEHHOMY COOTHOIICHHIO
HACEeJICHUs NTUIL 110 CE30HaM IOJATBEpAMiIach MOJHOCThIO0. B 3uMHMIl ce30H mpeolnasaeT Konuye-
CTBEHHAs XapaKTEpUCTHKA, B THE3JIOBOM COCTaB OpHUTO(ayHbI Oosee Oorar.
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PASPABOTKA CIIOCOBA U3BJIEYEHUSA KEJIE3A U3 PYJIbI C
nHoMoumbIO MUKPOOPTAHU3MOB

Caymkun U. A. (Peciyonuka Kapenus, [lerpo3aBoack, MBOY «I'umnasust Ne 30 umenu 1.
H. My3zanesa», 9 b kiacc)
PyxoBoaurens: Cugoposa H. A., k. 6. H., Heiaror J10MOJIHUTENLHOTO 00pazoBanus Jloma
TBopuectBa Ne 2 1. [leTpo3aBoncka

Exerogno B Poccum yBenmuuuBaeTcsi A00bIYa M3BIEKAEMOW W3 HEApP TOPHOM Macchl U B
cpeaHeM mpuOMImKaercs K 7 MWUIMapaaM TOHH. Ha momio exeroqHo moObIBaeéMBIX W3 HEAp
Kene3HbIX pyd B Poccun nmpuxomutces 334,9 MWIUIMOHOB TOHH, M3 KOTOPBIX OKOJIO 31 MMIITMOHA
(nmpumepHo 10%) coctaBisieT chIph€, U3BiIeUeHHOE U3 Heap B Kapenuu Ha KocromykiickoM u
KopnanranckoMm >kele30pyIHBbIX MECTOPOXKIEHUAX. TONBKO TPEeTh 00BIBAEMOIl pyAbl MpHU
oboramennn Ha Koctomykmickom ['OKe mpeBpaiaercs B okateiim, a 6onee 20 MIIH. T €KEroIHO
CTAHOBATCS OTXOJaMH U CKJIQJAUPYIOTCS B XBOCTOXPAHHJIMILE Ha MecTe OBIBIIET0 o03epa
Koctomykmickoro. [l ONTUMHU3alMM TEXHOJIOTMUECKHX CIOCOOOB M3BICUEHUS METAJUIOB M3
OTXOJI0B OOOTalIeHHs] TOPHOAOOBIBAIOIINX MPEANPHUATHI HCTIONB3YIOT PAa3IUYHble OMOTEXHOIOTHH.
Onu HarpaBleHBl Ha MPEAIOATOTOBKY MUHEPAIBHOTO ChIPbs, N3MEHEHHE CTaHii 00pabOTKH PYyIbl,
MOIU(UKALUIO YCIOBUN KYyJIBTUBUPOBAHUS XEMOTPO(MHBIX MHUKPOOPTAHHU3MOB Ui SKCTPAKIUU
METAJJIOB M IOUCK aJbTEPHATUBHBIX IPOMBIIIJIEHHO 3HAYUMBIX IITAMMOB XEMOTPO(DHBIX
MUKpoopranuzMoB. C 1enpio pa3paboTku 3¢h(EeKTUBHOrO croco0a M3BIEUEHHUsS >Kelne3a U3 PYAbl
OcHoBHO# 3as1exu KoCTOMYKILICKOTO JKEIe30pYyITHOTO MECTOPOXKACHHUS MPEAIAraeTcs UCI0JIb30BaTh
OMOXMMHMYECKYI0 AaKTHBHOCTh aOOPHUTE€HHBIX Me30(DUIBHBIX XEeMOTPO(HBIX MHKPOOPTaHU3MOB
rpynnsl Pseudomonas, Thiobacillus w Leptothrix.

Jliia GakTepHalIbHOTO BBINIETaYMBAHUS JKee3a u3MenpueHHas pyaa maccoi 200 r ¢ pazmepom
yacTull 1 MM cMmemmBaiach ¢ 1 1M3 CTepUIbHON JUCTHIUIMPOBAHHOM BOJIBI U MHKYOHMpOBaIach B
tepmocTtare nipu 28 °C. Ilporecc 3KCTpakIuy MpOBOIUIICS B Koj0ax DpieHmeiiepa oobemoMm 250
L. Ilpu 3TOM yuuTHIBaNOCH, YTO Ha I(PPEKTHBHOCTH HAKOIICHMS KeJie3a BIHUSIOT BO3pacT U
(bU3HONOrNYecKoe COCTOSTHUE KIIETOK MUKPOOPTaHU3MOB, CPOACTBO MEKIY METAIJIOM M KIIETKOH,
COCTaB Cpebl, MPUCYTCTBUE HHTHOMPYIOMIMX HOHOB, pH, ycioBusi cHaOXEHHUS KHCIOPOIOM,
KOJIMYECTBO KJIETOK B €IUHUIIE 00beMa Cpefibl, TEMIEpaTypa, a TAaK)Ke KaueCTBO PYIbl U CTENEHb €&
nucnepcHocTu. Cxema nabopaTOpHOro HKCIEPUMEHTAa COOTBETCTBOBAjla YaHOBOMY
BBIIIIEJIAYMBAHUIO METAJJIOB M3 PYIAbl W BKIIOYala TP dTama: l. moimyueHue paboyero pacTBopa
MeTajuta pyu oMo 3h(HEeKTUBHBIX MUKPOOPTAaHU3MOB; 2. BBILIETAYMBAHUE PYABI PaCTBOPOM; 3.
OakTepuanbHOE JOOKHUCIEHHE ocaika pyasl. Ha mpoTskenuu 14 cyTok SKcmepuMeEHTa
OTCJICKMBAIHMCH YETHIPE IapamMeTpa: KOJIMYECTBO KJIETOK MHKpoopraHuzmoB, Eh — pemokc
noteHnuan cpenbl, pH — kucimorHocth, [M] — koHIeHTpamus >kenesa. KomudecTBo Oakrepuid
ONpEeNeNsioCh HPAMBIM ToAcYeTOM ¢ mnomoupio Mukpockona MOTIC u mopynbHOro
nporpammuoro obecredeHust ZEN («Carl Zeiss», ['epMannst). DKCIEpUMEHTHI POBOIMINCH Ha Oa3e
Kypca MukpoOuosoruu [1eTpo3aBoackoro rocyHUBEpCUTETA.

B pesynbrare nmpoBeneHHOI cepuM IKCIEPUMEHTOB MOJIYYEHBI JIBa THUIA BBILIEIAYUBAIOIINX
pacTBOpOB: OWOTEHHBII PacTBOpP, COAEPIKAIIM MHUKPOOPTaHW3MBI W OHMOTEHHBINH pacTBOp 0e3
MUKpPOOPraHu3MoB. BTopoii BapuaHT OHOTEeHHOTO pacTBOpa MONydYadd LEHTPUPYTHPOBAHUEM
KyJIBTypabHOW CMECH TIPH 5,5 ThIC. 00/MUH B T€UEHUU 15 MUHYT ¢ TOCIEAYIONIUM OYUIIICHHEM OT
OaxkTepuaiIbHBIX KJIETOK 3a cueT o0paboTKu cMechio 2%-HOro THUMOJIa U 3TaHOJA B COOTHOLICHUU



1:1. B nepBom cnyudae, k 14-M cyTkam OHKCIEPUMEHTa KOJIMYECTBO H3BJICUEHHOIO >Kele3a B
npouecce OMOBBIIIETAYMBAHUS OKa3aJIOCh paBHbIM 4,28 T/11 MpU HYNEBBIX MOTEPSAX B pe3ysbTare
MEPEOTIOKEHHSI B HEpacTBOpuMbIe (hopMbl. Bo BTOpoM BapraHTe OMbITa KOIUYECTBO U3BICUCHHOTO
MeTaiia CHU3WIoCch 10 2,70 r/1 , a moTepu B pe3ynbrare nepeotioxeHus cocrapwim 11,4%. B
000X chmydasx Mpoecc OUBBINIETAYMBAHMS COMPOBOXK/IAJCS yYBEIUYCHHEM PEIOKC - MOTCHIIMANa
Cpelbl U YUCIEHHOCTH MUKPOOPIaHU3MOB IPHU MOCTENEHHOM 3aKHCIIEHUU UCCIIEAYeMOU cpenbl 10
3,2.

[TomyyeHHbIe pe3yabTaThl CBUACTEIBCTBYIOT O BEAYIICH POIM XeMOTPO(GHBIX ME30(HIBHBIX
MUKpPOOPTraHMW3MOB B IPOIECCE H3BICUEHUS Kelle3a U3 pyabl. brarogaps ux karaauTHuecKou
aKTUBHOCTH B XOJI€ JKCIEpHUMEHTa 3a()MKCHPOBAHO YBEJIMYEHHE BbIXona MeTaiia Ha 74 % mo
CPaBHEHHMIO C TPAJAMIMOHHBIM XHMUYECKUM BBIIIENIauiBaHUEM. Takod pe3ysbTar, MO-BHINMOMY,
CBSI3aH C TE€M, YTO OMOJIOTHUECKOE BBIIIEIAYMBAHNE JKeJIe3a U3 TEXHOTCHHOTO ChIPhS B MPUCYTCTBUU
crenupUIecKuX Ipynn MUKPOOPTaHU3MOB MPOUCXOIUT MPHU TMOMOIIM KOHTAKTHOTO MEXaHHM3Ma —
IPSIMOTO OKHUCIIEHHS MUKPOOPTaHHW3MaMU Jeljle3a B COCTaBE pyHAbl, a TaKXKe JOINOJIHUTEIbHOIO
OKUCIICHHSI PYAbl PEOKHCICHHBIMHM MHUKPOOPTaHU3MAMHU B pPAcCTBOpE. YUHUTHIBas BBICOKYIO
YUCJICHHOCTH TICEBJJOMOHATHOTO KOMITJIEKCA B COCTaBe OMOTreHHBIX pacTBOPOB (10 37 800 Thic/1 M)
MOXXHO MPEIMOJ0XKUTh, 4YTO OakTepuanbHas TpaHchopmanus pyasl Koctomykickoro
MECTOPOXKICHHUS B OCHOBHOM KOHTPOJUPYETCS reTepoTpOPHBIMU OAKTEPUSIMU 32 CUET OKUCIICHUS U
BO3MOXKHOIO alMJ0JM3a — BbIIIEJIAYUBAHUA C IOMOILIbIO OpPraHUYECKUX COECIUHEHUH,
oOpa3yroluxcss B pe3ylbTare MeTadojlu3Ma MUKpPOOPraHu3MoB. [lo3ToMy 4YHCTBIE KyJIBTYpbI
XeMOTPO(GHBIX MHUKPOOPTaHU3MOB TpyHIbl Pseudomonas MOTYT CIy)KUTh OCHOBOW IJi CO3/IaHUS
OMOTEeHHBIX PAcTBOPOB, HCHONb3yeMbiXx B TexHojoruu «BIOMINING». Bueapenue TexHosioruu
MO3BOJIUT ONTUMHU3HUPOBATH CYIIECTBYIOIINE U Pa3padoTaTh HOBbIE OMOTEXHOIOTUH AJII BTOPUYHOTO
HCIIOJIb30BAHUSI PYIOCOJEPIKAILEr0 ChIpbsi TOPHOAOOBIBAIOUIMX M TOPHO-IEpepadaThIBAIOIINX
IIPEANPUATHIN.



