B JIOHHBIX OTJIOXKEHMSIX CHU3MTCS, TaK KaK IPU IEPErHUMBAaHUM PACTEHUN YacTh METAJJIOB
IOCTYIAET B JIOHHbIE OTJIOKEHUS B COSAMHEHUAX TOCTYIHBIX JUIsl OMOJIOTHYECKUX OOBEKTOB H,
KpOME TOro, 00OoramaeT JOHHBIE OTIOXKEHUSI COSINHEHUSIMA METAJNIOB, HO KaK MOKa3bIBAIOT
IOJyYEHHbIE pe3yJbTaThl, KOHIEHTpAaLUs BCEX H3Y4aeMbIX METAJUIOB H3MEHMIACh
HE3HAYUTENIFHO B CTOPOHY CHIDKEHHS COJEp)KaHUsA. DTOT (PAKT JOKA3bIBAET MOCTYIUICHUE B
03epo Majoe 3arps3HUTeNIeH Kak C IOBEPXHOCTHBIM CTOKOM, TaK B OOJIbLIEH CTENIEHH ¢ BOAAMU
JMBHEBOM KaHalW3alMW, IOCTynaroumeid B BojgoeM. [l yayylleHHs SKOJIOTH4ECKOIro \
COCTOSIHUS BOZIOEMA HYXHO HE TOJIbKO YOUpaTh PaCTUTENILHOCTh, HO U KOHTPOJIIMPOBATh CTOKH v
UAYIIME B BOJOEM.

3akirouyenue. I[IpoBefeHHbIE HCCIEIOBaHMS IOKA3ald, 4TO JOHHBIE OTJIOXK
SBIISIIOTCS] aKKYMYJISITOPAMHU M3Y4aeMbIX METAJUIOB, HO TIPU MU3MEHEHHH (DPU3UKO-XU
YCIIOBUH CYIIECTBOBAHUS BOJHBIX 9KOCHCTEM, BbI3BAaHHBIX U3MEHEHHUEM IOTOJHbL OBHI,
COCIMHEHUS TSDKEIBIX METAJUIOB IMEPEXOIIT B JOCTYIHYIO Ui OHUOJIOTHYeC €KTOB
dbopyMy ¥ aKTHBHO TIOTJIOIIAIOTCS MOJUIIOCKAMH W BOJHBIMH PacTeH 2021 r.
coJiep)KaHue 1IMHKA, MapraHua, kodajabTa U HUKENIS B pacTeHMsX B 1,2— [IPEBBIILIAIIO
CoJIepKaHNEe METAJJIOB, ONPEIEIEHHBIX JUUIsl JOHHBIX OTJIOKEHHH.

B 03. Manowm B 2021 r. MakcUMaJIbHOE CO/IEPKAHKE B JIOHHBIX OTJIOKEHUSAX OTMEUEHO
TOJIbKO Il CBMHLA W MeAM. JIs1 OCTalbHBIX METAaJUIOB BBICOKO ¢pKaHUE OTMEUEHO Y
NOTPYXKEHHbIX pacTeHuil. B Tkanax npynoBuka B 2021 r. omyved BBICOKOE COJIepKaHue
CBUHIIA, MEJIU U HUKEJSL, KOTopoe B 1,2—4,7 pa3a Bblllle, 4eMB BOMHBIX PACTEHUSIX.
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A. H. Tuneuxasn

(b BHUJIOBOM COCTAB BECXBOCTBIX 3EMHOBO/IHBIX,
OBUTAIOIIUX B BOAOEMAX,
CIOJIOKEHHBIX HA TEPPUTOPUU METPUKOBCKOI'O PAHOHA
T'OMEJIbCKOM OBJIACTH

B cmamve paccmomper 8u00601 cocmag 6ecx80CmblX 3eMHOBOOHBIX HA PA3TUYHBIX
yuacmkax Ilempukoeckoco pationa I'omensvckoti obracmu. Ha meppumopuu ucciedyemozo
VUACmKa 3a nepuoo ucciedosanus owiio ecmpedero 150 sxzemniapos becxsocmuix amguoutl,
komopule omuocamest K 6 euoam. Rana terrestris, Rana temporaria, Rana ridibunda, Rana
esculenta, Bombina bombina, Bufo viridis. Haubonee wacmo namu Oviia ommeuena
Rana terrestris (35 ocobeiti), a naumenee — Rana ridibunda (18 skzemnisapos).
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3eMHOBO/IHBIE SBIISIOTCS OMOMHANKATOPaAMU U3MEHEHUS OT/ICNIbHBIX OMOLIEHO30B, a TAKKE
9KOCUCTEM B 1IeJIoM. PearupyioT Ha M3MEHEHHUs! OKpyKawolleld cpelbl MOpPPOIOrHYeCKUMHI
MOKa3aTesIMM, OKPACKOH M PUCYHKOM, CTPYKTypoul momymsiuuidi. HeoOxommmo wu3ydenue
JAHHOW TPYIIbI >KUBOTHBIX [UIsl OMPEIENICHUSI COCTOSIHHSI OECXBOCTBIX 3E€MHOBOHBIX
Ha pa3HbIX y4acTKax Hcclieayemoit tepputopuiu [1, c. 7].

Lenb paboThI coCTOSIA B U3Y4EHUU BUIIOBOTO COCTaBa O€CXBOCTHIX 3¢MHOBOIHBIX PA3IMYHbIX
Y4aCTKOB, PAaCHOJIOXKEHHBIX Ha TeppuTopun lleTpukoBckoro paiiona I'omenbckoi 001acT. \

HccnenoBanust MpOBOJAMIINCH HA YETHIPEX YYACTKAX €CTECTBEHHOI'O MPOUCXOKICHUS B
nepuon ¢ 01.09.2022 no 16.04.2023 rona. Cpeansisi Temneparypa B MepUO UCCICAOBAHU \O
cocrasisuia +16 °C.

[TepBBIli y4acTOK HCCIEIOBAaHUN pacmojaraics BIOJb JEBOro Oepera peku
B [lerpukoBckom paitone. O01Iast MPOTSKEHHOCTh UCCIIEIYEMOTO y4acTKa COCTaBII 8 KM.

Bropoii ygacTok — TeppuTopusi okosio HeOompIIoro kanama Jlykuu u @ OpHK.
VYyactok He oOpabaThiBajic arpecCMBHBIMH METOJAMH BEJEHHUS Cellb OuX0351ICTBA
(B 4aCTHOCTH C MCIIOJIB30BaHUEM TPYOBIX XUMHUECKUX yaoOpenuit). [1po CTh y4acTKa
coctaBisuia 13 km.

Tperuii ygyacTok — cai0BO-OrOpOJIHbIM y4acTOK Ha necyaHukax [lerprkoBckoro paiioHa,
BOJIM3U CENbXO03sIIICTBeHHBIX Mosiel. Ha nanHOM yuyacTke mcymm@ kiKue-nbo BOJOEMBI.

UeTBepThIM Y4aCTKOM HCCIIEIOBAHUS SIBIISIICS CMEIIAHHbI c. Ha nanHom yuactke
pOoM3pacTaliv CIEAYIOIINE BUIbI pacTeHuid: Quercus robur ﬁssilvestris, Acer platanoides,
Sorbus aucuparia, Carpinus betulus, Betula pendula, Fra excelsior, Asarum europium,

Fragaria vesca, Urtica dioica, Equisetum arvense one nemorosa, Plantago media,
Trifolium hybridum.
ZIJ'I}I OonpeCacCICHUS BUAOBOI'O COCTaBa 3¢€ bIX Ha BLI6paHHOfI TCPPUTOPUHU HAMH

HCIIOJIb30BAJICSI MApIIPYTHBIN MeTox [2, c. 11].

3a mepuoj MccleAoBaHUN Ha H3yHaeMQii Tepputopuu Obuio BcTpedeHo 150 ocobeit
0ECXBOCTBIX 3EMHOBOJHBIX, OTHOCS K CIEAYIOIIMM IIECTH BHUAAM. OCTpOMOpas
asrymika (Rana terrestris), Tpaesnassryiika (Rana temporaria), osepuas nsarymika (Rana
ridibunda), msrymka CLGHO6H&H€ esculenta), skepistaka kpacHoOproxas (Bombina
bombina), xaba 3enenas (BufQ Vvifidis). 3aperucrpupoBaHHble BHIBI OTHOCHIHCH K TPEM
poaam: pon sarymiku (Rang)s epsstaku (Bombina) u pox sxa6sr (Bufo) [3, c. 36, 43, 50].

Ha pucynke 1 np H BHJIOBOM COCTaB 0€CXBOCTBIX 36MHOBO/IHBIX HA H3Y4aeMBbIX

y4acTKax.
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Pucynox 1 — BunoBoii coctaB 6ecxBocThix aMm(puOHii 3a mepuo1 ucciae10BaHun
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AHanusupys TPUBEICHHBIC JAHHbIE Ha PHCyHKe 1, HanboJice 4acTO Ha M3y4acMbIX
TEPPUTOPUAX HaMH ObLIM BcTpedeHbl Rana terrestris u Bombina bombina B kommuectBe
35 ax3eMIuIsipoB U 27 0c00ei COOTBETCTBEHHO.

MeHee yacTo Ha HCClIeyeMbIX yyacTkax Obuti oTMedeHa Rana ridibunda B konuuectse
18 sx3emmsipoB. KonmdecTBo BcTpeueHHbIX Rana esculenta u Rana temporaria cocrasisiio
o 22 ocobu kaxxaoro Buaa, a Bufo viridis — 26 sk3eMiuispos.

Hamu ObUIO Takke ONpeneieHo BHIOBOE pa3HOOOpa3zue OecXBOCTBHIX ampuoOmii \
Ha M3y4aeMbIX TEPPUTOPHSX IO TOJ1aM HcclieoBanuii. B tabnuie 1 mokasaH BUOBOM COCTaB
0eCXBOCTBIX 3¢eMHOBOIHEIX 3a 2022 ro. \O

Tabmuna 1 — Bunosoii coctaB 6ecxBocThix ampuoOmii B 2022 romy Ha UCCIIETyEeMbIX a
B ak3.

Bun VYuactoxk 1 Yyactok 2 VYyactok 3 Vuyact ]&J Bcero
Rana terrestris 4 9 5 r~ 24
Rana temporaria - - 8 \J9 13
Rana ridibunda 4 8 — 3 15
Rana esculenta 5 3 3 ‘2 14
Bombina bombina 8 10 -N 2 20
Bufo viridis 11 6 R 4 21

Kak BMAHO W3 JaHHBIX, NMPUBEIACHHBIX B ﬁ 1, B 2022 romy Hamu ObLIO
BcTpeueHo 107 ocobeit 6ecxBocThix amdpuobuii. Ha acTo B JaHHOE BPEMsI BCTpEUAINCh
crenyrome Buasl: Rana terrestris, Bufo viri @meina bombina B xomuyectse 24, 21
u 20 ocobeit coorBercTBeHHO. Rana esculent Rana ridibunda Obui oTmMedeHBI HaMu

B KojmdecTBe 14—15 ocobeii. MeHee Bcego BMIaHHOE BpeMsl Ha M3y4acMbIX yYacTKax HaMH
ObuTa BcTpeueHna Rana temporaria — 8 TUISIPOB.

B tabaune 2 npenacrasieH BUAQBOICocTaB 0ecXBOCTHIX aMpubumii 3a 2023 ro.

Ta6muua 2 — Bunosoii cocta# GecxsdcThix ampubumii B 2023 roy Ha HCCIEAYEMBIX YHaCTKaxX

R k B 5k3.

Bun @‘c;OK 1 Vuyacrok 2 Vuacrok 3 | Vuacrok 4 | Bcero
Rana terrestris /7% 2 3 2 4 11
Rana tempor%a} ) — 1 5
Rana ridibugda - 2 -
Rana esctilehta
mbina

Bufo ViyieHs
\ 4

Q Kaxk BuHO 13 1aHHBIX, MOKa3aHHBIX B Ta0uIe 1, B 2023 roay HaMu 661710 00HAPYKEHO

w|w|ol
w] |
[
N[N |w
Ul|N|o|w(©

ero umrb 19 ocobeit 6ecxBocThIX aMpuOuii.
Q CrnenyeT OTMETUTH, YTO B JAHHOE BpeMs BCE BCTPEUEHHBIE BUIbI 0€CXBOCTHIX aMpuOuit
Ha KaXIOM M3 HCCIEyEMBIX Y4aCTKOB OTMEUEHBI B KOJMUECTBE 3—5 IK3EMILISPOB.
Ckopee Bcero, JaHHOE OOCTOSTENBCTBO OBUIO CBSI3aHO C HHU3KAMH BECEHHHMH
Temneparypamu BecHoit 2023 rona Ha Teppuropuu [lerpukoBckoro paiiona I'omenbckoii o0mactu.
Takum oOpa3om, TpH TIPOBENEHHH WCCIEAOBAaHWA OBUIO YCTAHOBIEHO, YTO
JOMHHHUPYIOIIMMH BHIaMHU Ha MCCIEAYeMbIX Tepputopusx sBumuck Bufo viridis — 20 ocobei
u Bombina bombina — 23 oco6u. Pesxe namu 6bu1n 0oTMeueHsl Rana esculenta u Rana ridibunda
B KonnyecTBe 12—14 sKk3eMIIsipoB.
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VK 504.5:556.55:549.25/.29 ! O
K. A. Ilomémkuna O
N3YUYEHHUE 3AT'PSIBHEHUS BUOTUY X
N ABUOTUYECKHUX KOMIIOHEHTOB B BOJIOEME OlA FOME.JIHL
HUCHOJB3YEMOM JJIs1 IPOBEAEHUS CITIOP IX MEPOIIPUSITHUU

B cmamve paccmampusaemcs sonpoc o3 SHEeHUU KOMHOHEHMO8 BOOHOIL
akocucmemvol 2. lomensa. Ycemanoseneno, umo 6 2020 2. maxkcumanvuwlii ypoeeHsb
3a2psA3HeHUs XapaKmepeH 015t OOHHBLX OMJLOICEH U 1 2. — 05 MseKUX mMKauell npyo0osuKa
u ocusopooku. Benuuuna noxazamens cymm 3aepsAsHenus pasiuyaemcs 6 1,5 pasa
u bonee 0151 KaMCO020 KOMNOHEHMA 8000GMA,NHNO NOOMBEPIHCOAen USMEHEHUSL HAXOHCOCHUS.
Gopm memania 6 AOUOMUUECKUX KOMN ax eoooema.

=a)

Hear paGorsr — npﬁz MOHUTOPHUHIOBBIE  HCCIIEOBAaHUS  3arpsi3HCHUS
KOMITOHEHTOB BOJJHOM 3KOCHCT@Mbl 08epa Y-o0pa3Hoe.

MaTtepuajbl U Me cieqoBaHus. B xadecTBe 0OBeKTa MCCIIEOBaHUS OBLIH
BBIOpaHbI JIOHHBIE OTII (I. 0), crmemyromue BUABI MOJUTFOCKOB: MpPEACTaBHTEIN
KJlacca JIByCTBOpYAT JUTIOCKOB — TIepJioBHIIa 0ObIKHOBeHHass — Unio pictorum L.,
KJacca OpIOXOHOT JUTFOCKOB — )KHUBOPOIKa peunas — Viviparus viviparous L., npyaoBuk
OOBIKHOBEHHBII :— aea stagnalis L., Bbicine BoIHbIC PACTEHHS, pa3/Ic/ICHHBIC HA YEThIPEe

9KOJIOTUYECK bl [1, c. 24], HO IS MccnenoBaHUs OBLIIM BBIOpAHBI PACTEHUS TOJIBKO
I-eit u IY-@¥rpymmsr. O3epo Y-o0pa3Hoe JUIUTENbHOE BpeMs IPUHUMAJIO CTOYHBIE BOJIbI

1 €BEPHOI0 MPOMBIIUIEHHOTO Yy37a, YTO SIBUJIOCHh NPUYMHOM HAKOIUIEHUS
CTaJUIOB B JIOHHBIX OTJIOXKEHUSX BojoeMa. [1yOmHa BojoOeMa CYyIIECTBEHHO

®BEPXHOCTHBINA CTOK C TeppUTOpUH [IpyIKOBCKOTO pBIHKA, aBTOCTOSIHKH, PACIIOJIOKEHHOM HA
pery, ¢ oropoaoB u ymul. IIpm orOope mnpoO MOHHBIX OTJIONKEHUN HCIIOIB30BAIN
CTaHJapTHbIe MeTOAuKU. [IpoOGbl BBICYIIMBAINCH [0 BO3AYLUIHO-CYXOTO COCTOSIHUSI U
030IIsTHCh B My(enpHOM meun nipu temieparype 450 [2, c. 12]. Msrkue TKaHU MOJUTFOCKOB
OTJIEJSUTUCH OT PAKOBUHBI, /IJIsl aHAJIN3a UCIIOJIb30BAJIUCH TOJIBKO MSTKUE TKAHU.

CopepxaHue METAUIOB B 30JI€ JIOHHBIX OTJIOKEHUHN ompenemsuin meroaoM ISP
Macc-CIEeKTPOMETPUM Ha MacC-CIIEKTPOMETpe C HWHAYKTHUBHO CBsi3aHHOW muia3moit Elan
DRCe (Perkin Elmer) na 0a3e maboparopuu paauoskoioruu «MHCTUTYyTa paguoOHOI0rHU
HAH benapycu.
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