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Pesiome

Llenb. OueHKa 3KONOIMYECKOro COCTOAHMA MOMMbI pPekn BATKM U ee
npuToKoB B Knposckon obnactu.

MccnepoBaHna NpoBOAUANCL C UCMONb30BAaHUEM METOAMK XMMUYECKOTO,
TOKCUKONOTMYECKOr0, MMUKPOOMONOIMYECKOrOo aHaNM30B, JIMXEHOUHAN-
Kauuu, MeToamK reoboTaHUYecKux, BUONHANKALMOHHBIX UCCNEeAO0BaHUN,
0OnNpOoCa y4aCTHUKOB IKCNEANLUN.

Ha OCHOBaHMM  pe3y/NbTaTOB  XMMWYECKOTro, TOKCUMKOJIOTMYECKOTO,
MWKPOBMONOrMYeckoro aHannM3oB Npob peyHoi Boabl pek BATKK, JleTKu,
Kobpbl, Muxkmbl, Yenubl, Monombl BbisiBNeHbl Hanbonee 3arpA3HeHHbIe U
bonee uyuctble yyactkM  pek. C  MCNONb30OBaHWMEM  METOAMKMK
reoboTaHMYECKMX MUCCNef0BaHUI onpeaenéH BUAOBOW COCTaB JIYrOBOW M
JIECHOM PACTUTENIbHOCTU. 3amMepeH MNPOLLEHT /IMLLIAMHUMKOBOIO MOKPbITUA
b6opoB. OnpepenéH BUMAOBOM cocTaB 6ECnoO3BOHOYHbIX B  pPeKax.
MpoBegeHa AMArHOCTMKA YYaCTHUKOB 3KCMeguuuu no npuobpeteHuto
KOMMETEHLMUN.

BbifBNeHbl Hambosnee 3arpA3HeHHble Y4aCTKM  pek: Haubonbliee
KOZIMYECTBO BMAOB NYrOBOM PACTUTE/NIbHOCTM BCTPEYEHO Ha TeppuUTopum
3aKa3HMKa «ATapcKasa ayKa». JlecHas pacTuTesibHOCTb KMpoBcKo o6aactu
npeacraBieHa XBOWHbIMMU, OCUHOM, bepe3soit [ Lpyrumm
MATKOJ/INCTBEHHbIMM  AepeBbAMU. [MPOLEHT AUWANHUKOBOrO MOKPbLITUA
6opos oT 2 % Ao 100 % v ymeHbliaetca B6au3n ropogos. Havbonblumii
BMAOBOM COCTaB 6ecno3BOHOYHbIX B pekax Monoma M [Muxma:
6MOTUYECKMI HOEKC paBeH 6—9. ONpPOC Y4aCTHUKOB 3KCNeAuLMM NoKasan
NOBbIWEHNE YPOBHA  KOTHUTUMBHOW  KOMMOHEHTbl  MO3HaBaTe/bHOW
AKTMBHOCTM B 06/1acTM  3KONOTMM U NpuobpeTeHrne KomMeTeHuuUn
UCCNef0BaTEIbCKON AeATeIbHOCTU BO BPEMA IKCNEAULUIA.

Kniouesble cnosa

SKOJIOTMYECKOe COCTOAHME, NO3HABATE/IbHAA AaKTUBHOCTb, IMXEHOUHANKALMA,
KOMMNETEHLMWN, XMMUYECKUI aHaNM3, GUTOTOKCUYHOCTb, BUOTUHECKMI MHAEKC,
JIyroBas M IeCHaA PacTUTeNIbHOCTb.
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Abstract

Aim. Assessment of the ecological state of the Vyatka River and its
tributaries in the Kirov region during canoe expeditions. Material and
methods. The studies were conducted using chemical, toxicological,
microbiological analysis methods, lichen indication, geobotanical,
bioindication research methods, and a survey of the competencies of
expedition participants.

Based on the results of chemical, toxicological and microbiological
analyses of river water samples from the Vyatka, Letka, Kobra, Pizhma,
Cheptsa, and Moloma rivers, the most polluted and cleaner sections of the
rivers were identified. Using geobotanical research techniques, the species
composition of meadow and forest vegetation was determined. The
percentage of lichen cover in pine forests was measured.

The species composition of invertebrates in the rivers was determined.
Assessment of the expedition participants’ acquisition of competencies
was carried out.

The most polluted sections of the rivers were identified, the largest
number of meadow vegetation species being found in the Atarskaya Luka
nature reserve. The forest vegetation of the Kirov region is represented by
conifers, aspen, birch and other soft-leaved trees. The percentage of
lichen cover of pine forests ranges from 2 % to 100 % and decreases near
cities. The highest species composition of invertebrates is in the Moloma
and Pizhma rivers: the biotic index is 6-9. A survey of expedition
participants showed an increase in the level of the cognitive competence
ofi dentifying other soft-leaved trees. The percentage of lichen cover of
pine forests ranges from 2 % to 100 % and decreases near cities. The
highest species composition of invertebrates is in the Moloma and Pizhma
rivers: the biotic index is 6-9. A survey of expedition participants showed
an increase in the level of the cognitive competencies in ecological
fieldwork and acquisition of further competencies in activity, research
activity and scientific communication during and after the expeditions.

Key Words

Expedition, kayaks, ecological condition, cognitive activity, lichen
indication, competences, chemical analysis, phytotoxicity, biotic index,
meadow and forest vegetation.
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BBEAEHUE

Typuctckan coepa B Knuposckoit obnactn dopmupyetca u
pa3BMBAETCA Ha OCHOBE TYPUCTCKO-peKpeaLmMoHHOro
noTeHuuMana: NPUPoLHbIe Pecypcbl, KyaAbTypHOe Hacnegue,
MnPOTBOPYECTBO, TemMaTUYeckue napku, mysen. [aa
passuTUA BOAHOrO Typusma BaKHa oLeHKa
3KO/IOFMYECKOro COCTOAHUA PEKM BATKM 1 e€ NPUTOKOB: peK
Netku, Muxkmobl, Monombl, Yenubl, Kobpbl. 3HaTb KayecTsBo
pPEeYHOM BOAbI TaKXKe Ba)KHO NPW UCMNONbL30BaHUM €€ Ha
X03AMCTBEHHO-ObITOBbIE U NUTbEBLIE HYXAbl. MpoBeseHue
3KCNeAMLMOHHbIX nccnefoBaHum 3K01I0rM4ecKoro
COCTOAHMA peKkn BATKM ©n  eé npuTOKoB ABAAETCA
aKTyaNbHbIM He TO/NbKO A8 PEervMoHanbHOW OLEeHKM
COCTOAHMA BOAHbIX OOBEKTOB, HO WU ANA TYPUCTUYECKUX
6alilapoYHbIX MaplwpyToB. B perMoHanbHbIX AOKNaZax
«OxpaHa oOKpyKatowein cpeabl KupoBckoh obnactm»
OTMEYAEeTCs, YTO MOCTOAHHbIA KOHTPO/Ib 33 KayecTBOM
Bogbl p. BATKM BepércA TONBKO Ha y4vyacTKke OT T.
Cnoboackoro fo r. Kuposa. Takke aKkcneguuum yyawmxca
MOBbILAKT YPOBEHb NO3HaBaTe/IbHOM aKTMBHOCTU B
obnactm  3KosorMM U GOPMMPYIOT  KOTHUTUBHbIE,
AeATeNIbHOCTHbIe KomneTeHuuu, KOMNEeTeHL MK
nccnefoBaTeNbCKOW AeATeNIbHOCTU U HAay4YHOro ObLeHusA.
Lleno 3KCNeguUM: OLEeHKa 3KONOMMYECKOro COCTOAHMUA
NnonMbl pekn BATKM M eé npuToKoB B KMpoBCKoW obnactu
BO BpeMs 3KcrneauLMi C ydawmmmnca anuesn Ha baligapkax.
OCHOBHbIMW  334a@4amu  aKcneguuut  Bblin:  oTo6paThb
npobbl peyHoi Boabl peK BaTku, fletkn, Kobpbl, MuxKmbl,
Yenubl, Monombl 1 onpeaennTb XMMUYECKUiA cocTas Npob
BOAbl, €& TOKCMYHOCTb W MUKpobBuonormyeckoe
3arpasHeHue, c MCMONb30BaHNEM MeTOAMKM
reoboTaHMYECKMX WCCNenoBaHUIn  onpeaenvTb BUAOBOM
COCTaB NYroBOM W NECHOW pPacTUTENbHOCTWU, 3aMepuTb
NPOLEHT NUWANHUKOBOrO MOKPbITUA 60pOB, onpeaenunTb
BMAOBOM COCTaB OeCcrno3BOHOYHbIX B PeKax, MNpPOBECTU
AMArHOCTMKY YYaCTHUKOB 3KCNegMuMn no npuobpeTeHuio
KomneTeHuuin. O6BbEKT mMccneaoBaHua: peka BaTka u eé
npuTokn — pekun: Jletka, Kobpa, Muxkma, Yenua, Monoma
Kuposckoi obnactu. MNpeamet nccnenoBaHmn:
3KO/IOrMYEeCcKan OLEHKA pekn BATKa. IKONOrMYecKuin puck:
npyv NNOXOM 3KO/NOTMYECKOM COCTOSIHUM Uccneayemon
TEPPUTOPUN HEBO3MOXKHA pPa3paboTKa 3IKONOrMYECcKUX
MapLUPYTOB, a TaKXKe MUCNONb30BaHWE BOAbl Ha NUTbEBbLIE U
X03ANCTBEHHO-6bITOBbIE HYXAbl. Ona CHUXKEHUA
3KO/MIOFMYECKOro  puUCKa  Heobxoaumo  NpeaocTaBuTb
pe3ynbTaTbl  3Kcneauuuii B MWHUCTEPCTBO  OXpaHbl
OKpyKatowen cpegbl KupoBckoit o6nactu c  uenblo
NPUHATUA MEP NO YYYLWEHUIO 3KONOTMYECKOTO COCTOAHUA
TEPPUTOPUN.

MATEPUANDbI U METOAbI MCCI]E,D,OBAHMVI

B «Crpatermm passButMa  TypPUCTCKO-peKpeaLMoHHOro
knactepa Knposckoi obnactm no 2024 rog» oTmeyaeTca o
HEeobXoAMMOCTM CO34aHUA HAyYHO-UCCNeL0BaTENbCKOMO U
06pa3oBaTeNbHOTO  KOMMAeKca B chepe  TypUCTCKOWM
mHayctpum [1]. B KupoBckolt 06nactv HacuuTbiBaeTca
19753 pekn o06LWelN NPOTAKEHHOCTbIO 66,65 Tbhic. Km.
CeBepHble YBanbl pa3gensaloT pekn aByx baccerMHoB —
CeBepofBUHCKOro U Boskckoro. Bonbluaa yacTb obnactm
3aHATa bacceMHom peku BaTku, Bnagatowein B Kamy Ha
Tepputopumn TaTapctaHa. Y Kambl B 061aCTV pacnosioxKeHo
TONbKO  BepxHee TeuyeHue. K  ApyrMm  KpynHbim
npoTeKaloLWwmm B npeaenax 061acTm oTHocATCA peku JleTka,
Kobpa, Nuxma, Yenua, Monoma [2; 3]. Hanbonee Bbicokme
KOHLUEHTpALUMM  BpedHbIX Belect8 B peke BaTtke

cocpeaoTodeHbl Ha y4yacTke oT ropoga Cnobopckoro no
ropoga Kuposa [3]. OT 769 no 698 Km OT ycTba p. BaTka
BXOOMT BO BTOPOM MOAC 30Hbl CaHUTapHOM oxpaHbl (3CO)
Kuposckoro Bogo3abopa M uMCMbITbiBaeT  6HoAblyto
TEXHOTeHHYI0 Harpysky npegnpuatmii r. Cnoboackoro
(OAO «KpacHbiit AKOPbY, Myn «BogoKkaHan»,
000 «KOMMYHanbLMK»), r. Knposo-Yeneuxa
(OAO  «KYXK», MYN «BogokaHan», OAO «TIK-5»,
0OCn T3U-3), r. Knupoea (OO0 «HososATCKas ynpasnstowas
KomnaHua», OAO «HosoBsaTka») [3]. B KuposcKkoi obiactu
MAET 3aroToBKa sneca B 60sbwnx 0bbEMax: Tak, obWwMi
obbem 3arotoBkM gpesBecuHbl B 2023 rogy cocTaBu
8344,4 Tbic. M3, M3 HMX: MO XBOMHOMY XO3AUCTBY —
3486,1 Tbic. M3; N0 MATKOANCTBEHHOMY XO3AMCTBY (OCMHa,
6epesa) — 4858,3 tbic. M3 [3].

dopmupoBaHMEe UCCNEAOBATENbCKUMX  KOMMETEH-
LM BbICOKOTO  YPOBHA M CNeuuanvM3npoBaHHOM
KpeaTMBHOCTN B 061aCTU COBPEMEHHOW HayKU U TEXHUKMU
TpebyeT ANUTENbHOrO BPEMEHW, MO3TOMY OHO LOJ/IKHO
HauMHATbCA B LWKONbHble roapl [4]. [Mo3HaBaTenbHas
aKTUBHOCTb — T[/1aBHelWee ycnosue ¢opmupoBaHua Y
yyalmxca noTpebHOCTN B 3HAHMAX, OBNAAEHUMN HaBbIKaMM
TBOPYECKOWM LeATeNbHoCTH, CaMOCTOATENIbHOCTH,
obecneyeHuns rybMHbI M NPOYHOCTU 3HAHWUK; GYHAAMEHT,
ABNAOWMIACA ycnoBuMem JanbHeWwero obpasoBaHua W
JNIYHOCTHOro  pocta [4].  WMHCTpyMEHTOM  NO3HaHuA
BbICTYNAaeT Hay4HbliA MOUCK, yBEPeH AOKTOp Ppuaocopckmx
Hayk A.O. Kapnos [5]. B naTuneTHel nepcnekTueBe pans
pykoBoauTenei byayt BoctpeboBaHbl TakKMe KOMNeTeHLUU
KaK: yrnpaBneHue UsmeHeHnaMM (HenpepbiBHasA agantauums
K HOBbIM YC/IOBUAM); YMEHME PeLiaTb CMOXKHble 334a4un B
YyCNoBUAX HeonpeneneHHOCTM (CNocobHOCTb  aHanusu-
poBaTb b6osblime ob6bembl MHOOPMauuM pns Bblibopa
NPaBWUAbHOTO pPeLLeHUn); KpeaTUBHOCTb (NpU BHeapeHWuu
po60TOB OCTaHeTcA 6osbLIe BpeMEHU s CO34aHUA HOBbIX
TEXHO/MIOTWIM,  MPOAYKTOB,  YCAYr);  3MOLMOHA/IbHbIN
MHTENNEKT [6].

[na onpeaeneHns XMMWYECKOro coctaBa npob
peYyHo BOAblI MCMONbL3YIOTCA METOAMKM  XMMWUYECKOTO
3KCMnpecc-aHanu3a, peKoMeHAyemble B NOJEBbIX YCIOBUAX
[7]. MeToamKn KO/NMYECTBEHHOIO aHa/aM3a MNPOBOAMUIUCH
no craHgapTHbim  meToamkam  [8].  CopepikaHue
QHTUOKCMAAHTOB  onpegensnn  GOTOKONIOMETPUYECKUM
METOL0M C UCMoNb3oBaHWeEM doToKonopumeTpa A-101 [9].
MPOLEHT ANUWANHMKOBOIO MNOKPbLITUA oONpesensnn no
CTaHgapTHon  metoguke [10]. JlyroBas w  necHas
pacTUTEeNbHOCTb  MCCNefoBafacb € UCNO/Nb30BaHWEM
onpepenvTtenen tpas n aepesbes [11; 12]. buotuyeckui
UHOEKC onpeaenanca no metoguke Byamsucca [13].
BakTepuvonornyeckoe  3arpA3HeHuMe — onpegensanM B
nabopaTopun AMuUes C UCNONb30BaHWEM CTAHAAPTHbIX
metoguKk  [14].  [Ona  AMArHOCTUPOBaHUA  y4yalMxcs
COCTaB/eHbl ONPOCHUKK (Tabn. 1-4). B Tabn. 1. npmBesgeHbl
BONPOCbl  ANA  AMArHOCTMKM  YPOBHA  KOTHWUTWUBHOM
KOMMOHEHTbI KOMNETEHTHOCTH no3HaBaTeNbHOWM
AKTUBHOCTU B 06/1aCTM 3KONOTMW N KpaeBeaeHUA.

B Tabn. 2 npuBeAeHbl NOKasaTen A1A ANarHOCTUKMU
0EeATeNbHOCTHOM KOMMOHEHTbI KOMMEeTeHUMM BO Bpems
6aingapoyHoi aKcneanumu.

B Tabnunue 3 npuseaeHbl NOKasaTeNn ANArHOCTUKU
YPOBHA cHOPMMPOBAHHOCTU AEeATENbHOCTHON, UCCnen0Ba-
TENbCKOW (MPOEKTHOM) KOMMNOHEHTbI KOMNETEHL M.

B Tabnunue 4 npuseaeHbl NoKasaTeNn ANArHOCTUKK
YPOBHA CcHOPMUPOBAHHOCTU AEATEeNbHOCTHOM, KOMMo-
HEHTbl KOMMEeTEHLMM HayYHOro ObLLeHuA.
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Ta6bamua 1. IMarHOCTMKA YPOBHA KOTHUTUBHOW KOMMOHEHTbI KOMNETEHTHOCTY NO3HaBaTeIbHOM aKTUBHOCTU

B 06/1aCTM 3KONOTMM U KpaeBeaeHUs (ypoBHM: BbicOKMI — 30 6annos, cpeaHuii — 15 6annos, HU3KuiA — 10 6annos)
Table 1. Diagnostics of the level of cognitive competency in ecological and local history fieldwork

(levels: high — 30 points, average — 15 points, low — 10 points)

No MNokasatenun Bann
Indicators Points
1. 3HaHMe: YTO M3yYatoT IKONIOTUA N KpaeBeaeHne
Knowledge: what are ecology and study of local history 0-5
2. 3HaHMe KMBOTHbIX U pacTeHni n3 KpacHoi KH1rn KnpoBsckon obnactm 0-5
Knowledge of animals and plants from the Red Book of the Kirov Region
3. YmeHue paboTaTh C onpeaenmTensiMmm pacTeHUM U }KUBOTHbBIX 0-5
Ability to work with plant and animal identifiers
4, 3HaHWe NaMATHUKOB NPUpPOoAbl (0BHaXKeHMA, NotoLMe NecKU, KeApPOoBble PoLLM U T.4,)
Nno MapLwpyTy aKcneanuni 0-5
Knowledge of natural monuments (outcrops, singing sands, cedar groves, etc.) along expedition routes
5. YMeHuWe Ha3BaTb NAaMATHUKM apXMTEKTYPbl Ha MapLIpyTe aKcneanumm
Ability to name architectural monuments along expedition routes 0-5
6. YMmeHuWe BM3yanbHO OLEHUTb IKOIOMMYECKOE COCTOSHUE OKPYHKAtoLLEe cpeabl 0-5
Ability to visually assess the ecological state of the environment
Tabnuua 2. larHoctnka ypoBHA cGOPMMUPOBAHHOCTU AeATENIbHOCTHOW, KOMMYHUKAaTUBHON KOMMNOHEHTbI
KoMneTeHuum (ypoBHU: BbiCOKMI — 30 6annos, cpeaHuin — 15 6annos, HU3KKIM — 10 6annos)
Table 2. Diagnostics of the level of formation of the activity-based, communicative component of competence
(levels: high — 30 points, average — 15 points, low — 10 points)
No MNokasatenun Bannbi
- Indicators Points
1. OKasaHuWe NOMOLLYM APYTUM YSIeHaM 3KCMeANLLMU NPU PEMOHTE CHapPAXKEHNUsA, OpraHu3aummn 6r1Byaka
Providing assistance to other members of the expeditions in repairing equipment 0-5
and organizing camping activities
2. BoxaeHue b6aliaapok 0-5
Driving kayaks
3. OKaszaHwue NepBUYHON MEANLMHCKON NOMOLLM 0-5
Providing primary medical care
4, OnpepeneHne XMMUYECKOro COCTaBa BoApl, €€ GUTOTOKCUYHOCTU, MUKPOOUOIOTUYECKON
W aHTMOKCUAAHTHOM aKTUBHOCTU BO BPEMSA 3KCNeanLum
Determining the chemical composition of water, its phytotoxicity, microbiological 0-5
and antioxidant activity during the expeditions
5. PaboTa ¢ KapToi MapLpyTa aKcneauLum 0-5
Working with the expeditions’ route maps
6. ObLeHne c HaceseHMeM NO MapLUPYTY SKCNeanLum 0-5
Communicating with the population along expedition routes
Tabauua 3. lnarHocTmMKa ypoBHA cOpMUPOBAHHOCTUN AeATEIbHOCTHOW, MCC/1ef0BaTeIbCKoM (NPOeKTHOM)
KOMMOHEHTbI KOMNEeTeHL MU (YPOBHU: BbICOKMI — 30 6annos, cpeaHuii — 15 6annos, HM3Kuii — 10 6annos)
Table 3. Diagnostics of the level of formation of the activity-based, research (project) component of competence
(levels: high — 30 points, average — 15 points, low — 10 points)
Ne MNokasarenu Bannbi
Indicators Points
1 PaboTa c Hay4HOW nnTepaTypoi Ana HanncaHuA ob63opa NMTepaTypsl 0-5
" Working with scientific literature to write a literature review
? CoctaBneHue cnucka antepatypsbl ¢ ydetom NOCTa 0-5
’ Preparing a list of references taking into account GOST
3 Odopmnerune Tabnuu, rpaduKoB 1M gUarpamm no pesyabTaTam KCNeanunm 0-5
) Preparing tables, graphs and diagrams based on expedition results
4 OnucaHue 1 aHanu3 pe3ybTaToB IKCNeAULMU: TUMNOTE3a, 3aKNYeHME, BbIBOAbI, PEKOMEHAALLMMU 0-5
’ Description and analysis of expedition results: hypothesis, conclusion, findings, recommendations
5 MoAroToBKa Npe3eHTaLUn pe3ynbTaToB IKCNeanLUn 0-5
’ Preparing a presentation of expedition results
6. CocTtaBneHue 1 peneTuuma AOKAaAa UCCNeA0BaTeNbCKOM pPaboTbl K NpoekTa 0-5

Preparing and rehearsing a research paper or project report
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Tabnauua 4. JuarHocT1Ka ypoBHA cGOPMUPOBAHHOCTM AEATENbHOCTHOMN, KOMMOHEHTbI KOMMETEHLMM Hay4YHOro
06ueHuna (ypoBHU: BbicoKuin — 30 6annos, cpeaHuii — 15 6annos, HU3KKUM — 10 6annos.)

Table 4. Diagnostics of the level of formation of activity-based components of scientific communication
competence (levels: high — 30 points, average — 15 points, low — 10 points)

No Nokasarenn Bannbi
Indicators Points
1 YyacTue B KOHbEpEHLMAX, BbICTaBKaX, KOHKYpPCax OT MyHULMMNAZbHOIO 0 MEXKAYHAPOAHOMO YPOBHSA 0-5
’ Participation in conferences, exhibitions, competitions from municipal to international levels
2. O6uieHue ¢ ydeHbimm / Communication with scientists 0-5
3. Ob6uieHue ¢ gpyrumu nccnegosatenamu / Communication with other researchers 0-5
4. YeTKue oTBeTbI Ha Bonpocs! xiopu / Clear answers to jury questions 0-5
5 BbI6Op cneunanbHOCTM U BbicLwero yuebHoro 3aBegeHma gaa NpoaoaKeHuns obpasoBaHus 0-5
) Choosing a specialty and higher education institution for continuing education
Harpagbl Ha KOHbepeHUMAX, BbICTaBKaX, KOHKYPCax OT MyHULMNAAbHOTO A0 MEXAYHAPOAHOro
6. YPOBHA 0-5
Awards at conferences, exhibitions, competitions from municipal to international levels
NONYYEHHDIE PE3Y/IbTATbI U UX OBCYXKAEHUE pe3ynbTaTbl KOTOPbIX ONYH/AMKOBAHbI B Hay4YHbIX XypHanax
C 2001 ropa B /lvuee 6bl10 OpraHM30BaHO W NPOBEAEHO [15-18]. Ha pwucyHke 1 npuBegeHa KapTa KupoBcKoi
22 Hay4yHO-UCCNenoBaTe/NbCKUX 3KCneguumu, HeKoTopble 061aCcTH € peKamu 1 MapLIPyTammn SKcneauumii.
KNPOBCKAA OBJIACTb
APXPRITEABCKASIjg- OFA. _ =4 P ,Lp,‘_ﬂlrma
o ( B r —a
’ - mecTo oTbopa npob sBoasbl.
bt Uucbpon 1 oboanavena
Huxeropoackas obnactb
Lkana ebicoT 8 MeTpax
:-: “je e 100 200 300 sbiwe
| Macuwra6 1:4000000
PucyHok 1. Kapta Knuposckoit obnactu. MpolideHsl Ha batidapkax: peka Bamka om 2. Kupc 0o nem. LLlypoma,
pexka Mosioma om cena Cnacckoe 0o ycmos, peka lMuxima om cmaryuu LLlepcmku 0o 2. Cosemcka, peka Kobpa
om nem. CuHezopbe 00 ycmos, peka J/lemka om nam. fIKyHbEnN 0o ycmes, peka Yenya om nem. daneHku 6o ycmeos
Figure 1. Map of the Kirov region. Traversed in kayaks: the Viyatka River from the city of Kirs to the urban-type settlement
of Shurma; the Moloma River from the village of Spasskoye to its mouth; the Pizhma River from the Sherstki station
to the city of Sovetsk; the Kobra River from the urban-type settlement of Sinegorye to its mouth; the Letka River
from the urban-type settlement of Yakunyol to its mouth and the Cheptsa River from Falenki settlement to its mouth
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CpaBHeHMe  [aHHbIX  OAMHHAAUATM  6alkAapoyHbIX
3KCNeauuMini  No  UHAEKcy 3arpasHeHua Boabl (U3B)
MOKa3ano, YTo KayecTBo BOAbl B peKe BATKe n eé npuToKax
¢ 2001 ropa (3a 24 roga) ot r. Cnoboackoro 4o 4. byickuit

MepeBo3 MNpPaKTUYECKM He WM3IMEHMIOCb U Jaxe
HE3HAUYMTENbHO YNYHLWMIOCH;, YXYAWEHME KadecTBa BoApbl
Habaoaanock B p. Muxma (puc. 2).

Wcenenyemble 3arpssHsiowme sellectsa /Pollutans under study

Batka, Byickuii MNepesoa/Vyatka,
Buisky Perevoz

p. baica/r. Baisa

BaTtka, Nebaxbe/Vyatka, Lebyazhye
p. NNebegxalr. Lebedka

p. Muxmalr. Pizhma

Bsitka, Coeetcik/Vyatka, Sovetsk
BaTka, Buwkens/Vyatka, Vishkel

Bstka, KoteneHuud/Vyatka, Kotelnich

Batka, KotensHuy, moct/Vyatka,
Kotelnich, bridge

p. Monoma/r. Moloma

Barka, MctobeHck/Vyatka, Istobensk
BsaTtka, Opnos/Vyatka, Orlov

p. Beictpuualr. Bystrica

p. Benukas/r. Velikaya

BaTtka y MypbiruHo/Vyatka near
Murygino

Batka, Kupos/Vyatka, Kirov
BsaTtka y HoeoesiTcka/Vyatka near
Novovyatsk
Bsitka y Boposuukl/Vyatka near
Borovitsa

p. Yenua/r. Cheptsa
p. Benas XonyHuua/r. Belaya
Kholunitsa

Bartka y Cnoboackoro/Vyatka near
Slobodsky

o

0,1

m2024 w2023 w2019 w2018 w2014 w2013 ®m2010 = 2008

0,2 0,3 0,4 0,5 0,6 0,7
2005 w2003 m®2002 m 2001

PucyHok 2. inarpammbl U3B npob Boapl 13 pekun Batku u eé nputokos B 2001, 2003, 2005, 2008, 2010, 2013,

2014, 2018, 2019, 2023 n 2024 roaax

Figure 2. Diagrams of WPI of water samples from the Vyatka River and its tributaries in 2001, 2003, 2005, 2008,

2010, 2013, 2014, 2018, 2019, 2023 and 2024

B Tabnuue 5 npuBeaeHbl pesynbTaTbl MCCAen0BaHUA
KauyecTBa BOAbI B peKax No mapLipyTam sKcneguumi.

Ha OCHOBaHWWM AaHHbIX MO XMMWYECKOMY COCTaBy
BoAbl B p. BATKe M pacxogam Bogbl paccyMTaHa macca
3arpAsHAOWMX BELLECTB B 4ac, HaxoAawmxca B p. Batke
nepes Bopgo3abopom r. KupoBa M MoOCTynawlmx Ha
YCTaHOBKY BOAOMOArOTOBKM: KaxAabl yac nocrynaert 9,1 1
cynbdpartos, 0,25 T ammoHua, 0,083 T kenesa, 223,6 T

KapboHaToB M 26,5 T KanbumAa ¢ marHuem. Ha ocHoBaHMM
OaHHbIX 0630pa IMTepaTypbl BO3MOXKHO Hasnuune B BO4eE p.
BATKM nepep, BoA03abopom 6 M 3-BaNeHTHOTO XPOMa,
deHonos, HedTENPOAYKTOB U  TAXKENbIX METannos.
CoOTBETCTBEHHO, C Ka)AblM KybomeTpom BoAbl B 4ac,
noctynawouwein Ha BOAOOYUCTKY U3 p. BaATtkM, Oyger
nogasatbca 5,5 r cynbdatos, 0,15 r ammonHua, 0,05 r
®enesa, 135 r kapboHaTtoB, 16 r KanbuMA C MarHMem u 8 r
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OpraHMYecKux 3arpsasHeHnin. [na ynaydweHus BOAOMNOAro-
TOBKM Npen/siaraeTcs cnefytowan TeXHONOrMYecKkan cxema
BOAONOArOTOBKM (cM. puc. 3). Boga u3 p. BATKM Hacocom
1 nofaeTca Ha NecYaHo-rpaBuitHbIE U NIEHOYHbIE GUABLTPBI
2. [anee ouuileHHan OT B3Becu Boga obessapaykusaeTca
xnopom m3 b6annoHos 4. Boga nocne obessapakmaHua u
obecugeunBaHmsa Hacocom 5 noagaetcAa Ha GuAbTPbLI 6 ¢
3arpyskoit M3 aKTUMBMPOBAHHOMO Yr/aA, MNPOU3BOAUMOrO
Kuposo-Yeneukon ¢upmoit «TexHocopb». Ha aktuempo-

BaHHOM yr/ie MAET OYMCTKA OT XJIOPOPraHMKM, aMMOHUA U
TAXKENbIX MeTannos. [anee Boga noctynaer Ha ¢puabTp 7 ¢
KpeMHMeM TemMHo-cepbiMm ¢pakumm S=5-10 mm, Ha
KOTOPOM MAET [00YMCTKa BOAbl OT OPraHWYeckmx
3arpA3HEHN, TAMKENbIX METas10B, B3BELUEHHbIX BELLECTB.
OuvweHHas Boga MOBTOPHO ob6e33apaxuBaerca Ha
6aKTepuUMAHbIX YCTaHOBKaxX 8 1 cobupaerca B eMKoctv 9,
M3 KoTopoW Hacocom 10 nogaetca Ha XO03AWCTBEHHO-
NMUTbEBbIE HY}KAbl rOPOAa.

Tabnuua 5. Pe3synbTaTbhl UCCNEA0BAHMA KaYecTBa BOAb! B PeKax No MapLupyTam sKcneguunii
Table 5. Results of the study of water quality in rivers along expedition routes

Peka Mony4yeHHble NoKasaTenu PekomeHaauumn
Ne . . L .
River Obtained indicators Recommendations
KomnnekcHas oueHKa npob Boabl U3 pekn BATKM 1 ee NpuUTOKOB NO NATH
o MpoBepnTb NOKasaTenn
3KO/I0FMYECKUM NOoKasaTeNnam (XMMUYECKUit cocTas, GUTOTOKCUYHOCTD,
BaTKa, CTOYHbIX BOZ,
MMKPOBMONOrMYECKan M aHTUOKCUAAHTHANA aKTUBHOCTb, COAEePKaHue .
nepesg CeNbCKOXO03ANCTBEHHbIX
nieceHn) N03Bo/IMNA BbIABUTb, YTO Hanboee NNoXoe KaYecTBO BOAbI .
BoA03abo- N npeanpuaTuii Ha bepery
nepen Bogo3sabopom B HoBOBATCKOM palioHe r. Kuposa
pom peku bbicTpuubl
. n B p. bbicTpuue, Hanbonee ynctas Boga B peke Monoma .
1. River ! . It is necessary to check
A comprehensive assessment of water samples from the Vyatka River S
Vyatka, . . . . . . L . the indicators of
and its tributaries according to five environmental indicators (chemical
before . . . . . L . wastewater from
composition, phytotoxicity, microbiological and antioxidant activity . .
the water . . agricultural enterprises
. and mould content) revealed that the worst water quality before intake
intake) .. - - . on the bank of the
for water treatment is in the Novvyatsky District of Kirov and in the . .
. . . . . Bystritsa River
Bystritsa River, while the cleanest water is in the Moloma River
Ha npoTaxeHumn Bcero
KomnnekcHasn oLeHKa 3K010rMyeckoro coctoaHna b6eperos peku MapupyTa no peke Muxme
MWKMbI MOKa3ana, YTo 3T TEPPUTOPUM MONKHO UCNO/b30BATH B OT cTaHuum LLepcTku
KayecTBe GOHOBBIX: KAYECTBO PEYHOM BOAbI COOTBETCTBYET 0o r. CoBeTcKa HeT Hu
TpeboBaHuam CaHlMnH ana nuTbeBon BoAbl; aTMOCHEPHbBI BO34YX npeanpuaTuii, HU
Muxxkma YMCTbIN, HA BOAOPA3AEbHbIX Jyrax Ao 42 BUAOB Tpas noceneHunin
Pizhma A comprehensive assessment of the ecological state of the banks Along the entire route
of the Pizhma River showed that these territories can be used as from the Pizhma River
reference areas. The quality of the river water meets the requirements from Sherstki station to the
of SanPiN for drinking water; the atmospheric air is clean and there are town of Sovetsk there are
up to 42 species of grass in the watershed meadows no enterprises or
settlements
KomnnekcHas ougeHKa COCTOAHUA NPUPOAHbIX cpes peku Monomsl
1 ee 6eperos NoKasana, YTo HabaoaaeTcA yxyaweHMe 3KON0rMYECKOro
COCTOAHMA NPUPOAHbIX CPeS Ha MPOTAXKEHUM MApPLLPYTA IKCNEeANLNH;
PHPOA PeA P N pupy ARLAK; B ycTbe peku Monombl
HanbobleMy TEXHOTEHHOMY BO34eNCTBUIO NoABEPKEHbI NPUPOLHbIE ACMONOKEHO
cpeapl B yCTbe pekrM MosioMbl: CTEMEHb INWAaKHMKOBOIO NOKPbITUSA P N
CE/IbCKOX03ANCTBEHHOE
ymeHbLlmack B 17 pas, XMMU4Yeckoe 3arpA3HeHrne peku yBemumBaeTcs
. npeanpuatue «J/leHUHCKas
3 Monoma B 1,2 pasa, yMeHbLUaeTca 6UOTUYECKUIA MHOEKC Wckpa»
Moloma A comprehensive assessment of the state of the natural environments
. . . . . At the mouth of the
of the Moloma River and its banks showed that there is a deterioration . .
. . . o Moloma River there is an
in the ecological state of the natural environments along the expedition . .
. . agricultural enterprise
route; the natural environments at the mouth of the Moloma River are .
. . . called Leninskaya Iskra
subject to the greatest technogenic impact: the degree of lichen cover
has decreased by 17 times, chemical pollution of the river has increased
by 1.2 times, and the biotic index has decreased
MNpesbiweHne peHonos Habaoganock B Npobax y noc. Kopagsara v 8 MpoBepuTb coaepKaHne
ycTbe p. PUANNNOBKM, YTO MOXKHO 06 BACHUTL HAIMUMEM KAPTOHHO- $eHoNoB, aMMOHUA U
b6ymarkHol dabpuku B noc. Kopaara. MosbileHHOE coaepkaHue OpraHUYecKmx
AMMOHMUSA, OpraHNYeCcKMx 3arpasHeHnit B p. Yenue, ocobeHHo B pailoHe 3arpsAsHEHUMN B CTOYHbIX
Yenua nrr. ®anéHku, roBopuT O TPAHCAreHTHbIX 3arPA3HEHUAX XMMUYECKOTo BOA,AX KApPTOHHO-
KombuHaTa r. [naso.a 6ymarkHon habpuku
Cheptsa

Excess phenols were observed in samples near the settlement of
Kordyaga and at the mouth of the river Filippovka, which can be
explained by the presence of a cardboard and paper factory in the
settlement of Kordyaga. Increased content of ammonium and organic
pollution in the river Cheptsa, especially in the area of the urban-type

To check the content of
phenols, ammonium and
organic pollutants in
wastewater from a paper
and cardboard mill
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settlement of Falenki, indicates trans-agent pollution of the chemical
plant of the city of Glazov

Bo BCeX BOAHbIX BbITAXKKAX PEYHOro Mna, 0To6paHHOro BO Bpemsa
CTOAHOK Ha p. Kobpe, 6bi1n 06HapyKeHbl GeHOo/Ibl C NpeBbllLeHne
NAK s 130-550 pas.

Mocne npekpatleHns
MOJ/IEBOTO CMAaBa
ApeBecuHbl no p. Kobpe u
3aBepLIeHuns npouecca
CaMOOUMLLEHUA B PEKE P.

5 Kobpa UccnenoBaHbl MUHepanbl TeploxaHCKOro obHaxeHus Ko6pa
" Kobra In all aqueous extracts of river silt collected during stops P .
. . After the cessation of
on the Kobra River, phenols were found exceeding the MAC . .
. . timber rafting on the Kobra
by 130-550 times. Minerals of the Teryukhansk outcrop have been . .
- River and the completion
studied e
of the self-purification
process in the Kobra River
Ha peke JleTke nocne
MOJIEBOTO CNaBa
HabntogaeTcs cunbHOe XMMUYECKoe 3arpasHeHne pekn JIeTKK u OpeBecuHbl MHOTO
BbICOKasA CTeneHb 3arpA3HeHna aTMocdepHOro Bo3ayxa B MecTe Ha4yana  TOMJIAKOB U NPAKTUYECKM
TNetka aKcneamumnmn y 4. TUMUHUBI (BbICOKasA OKMCAAEMOCTb, HU3KUIA HEBO3MOXEeH CBOOOAHbIN
6. Lotka 6MOTUYECKUI MHAEKC, HU3KWUIA NMPOLEHT INWANHNUKOBOTO NOKPbITUA) npoxog, 6aaapok

There was severe chemical pollution of the Letka River and a high level
of air pollution at the starting point of the expedition near the village of
Timintsy (high oxidation, low biotic index, low % lichen cover)

On the Letka River, after
timber rafting, there are
many snags and free
passage of kayaks is
practically impossible
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PucyHok 3. TexHonorn4yeckas cxema sogonoarotosku: 1, 5, 10 — Hacocbl; 2 — necyaHo-rpaBUinHbIe U NAEHOYHbIE GUNBTPbI;
3 — KOHTaKTHbII pe3epByap; 4 — 6anNoHbI C XZI0OPOM; 6 —KOJIOHHA C aKTUBUPOBAHHbIM Yr/1em, 7 — KOJIOHHa C KpeMHUEM
TeMHO—cepbim; 8 —H6aKTepuLMAHasA YCTaHOBKA, 9 — EMKOCTb C OYMLLLEHHOM BOLOM
Figure 3. Technological scheme of water treatment: 1, 5, 10 — pumps; 2 — sand and gravel and film filters;

3 — contact tank; 4 — chlorine cylinders; 6 — column with activated carbon, 7 — column with dark gray silicon;
8 — bactericidal unit, 9 — tank with purified water

B Tabn. 6 npuBegeHbl pe3ynbTaTbl OnpeaeneHus
BMOTUYECKOTO MHAEKCA HA peKe BATke u eé npuTtokam. Kak
BMAHO U3 Tabn. 6, Hanbonee ynucTble — pekn Monoma u
Muskma: 6UOTUYECKNI MHAEKC gocTuraeT 8-9.

B Tabnuue 7 npuseaeHbl pes3ynbTaTbl Uccaeno-
BaHWA 60POB METOAO0M IMXEHOUHAMNKALMW.

Huske npuBOgATCA pesy/ibTaTbl  MCCAeA0BaHUA

NYTOBOM W NecHOM PacTUTEeNbHOCTM Ha TeppuTopun
3aKa3HWKa «ATapckaa nyKa». Bompoc o npucyaeHuu
TEPPUTOPMM CTaTyca 3aKa3HWKa peLwanca [oarve roabl
13-3a NeCONPOMbILLIEHHUKOB.

B T1abavuax 8, 9 npwuBepeHbl  pesynbTathl
nccnefoBaHWA IYrOBOWM W JIECHOW PacTUTENIbHOCTM Ha
TEPPUTOPUN 3aKa3HUKA.
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Tabauua 6. PesynbTaTbl UCCIeA0BaHMA BMOTUUYECKOrO MHAEKCA, TOKCUYHOCTU, MUMKPOBMOIOrMYECcKoro 3arpsasHeHms
B PEKax Mo MapLupyTam KCneanLmi
Table 6. Results of the study of the biotic index, toxicity and microbiological pollution in rivers along expedition routes

CreneHb TOKCMYHOCTU C
TecT-o6bekramu: Dafnia

BuoTuueckui
Peka MHaeKC Magna u Kpecc-canat MuKpobuonoruueckoe 3arpisHeHue
River s Toxicity level with test Microbiological contamination
Biotic index . .
objects: Daphnia Magna
and watercress
BaTKa, Konu-nHaekc paseH 611800 n 160600 (npu Koau-
nepeg, nHaekce >50000 B 1 gm3 cumTaeTca, YTO BOAHbIN
Bogo3abopom 95 TOKcHYHa, PUTOTOKCMYHA 06bEKT MUCMbITbIBAET 3KO0rMYecKoe beactene)
River Vyatka, Toxic, phytotoxic The E. coli index is 611800 and 160600 (if the E. coli
before the water index is >50000 in 1 dm?, it is considered that the
intake) water body is experiencing an ecological disaster)
Muskma 59 :ee ;Ztgﬁ::(i;wa B 10 pas Huke NOK
Pizhma ; . 10 times lower than the MPC
Non toxic, non phytotoxic
ObLee KonmuecTBo 6akTepuit <3*¥106 Kn/mn
Monoma He TokcnuHa, (oTHOCUTENBHO YAOBNETBOPUTE/ILHOE SKOIOTUYECKOE
Moloma 6-8 He PUTOTOKCMYHA coctosiHue): 0,23*103 6-7*103)
Non toxic, non phytotoxic Total number of bacteria <3*106 cells/ml (relatively
satisfactory ecological condition): 0.23*103 6-7*103)
Obuwee KonnyecTBo HaKTepuii KONOHNEobpasyoLWwmx
He egnHnl, (KOE) menbwe MAK; KMWeYHan nanoyka
E. coli He obHapy:KeHa; nneceHb obHapyxeHa B
onpeaensnca
Yenua Not TOKcHYHa, PUTOTOKCMYHA CMOPOBbIX U BEreTaTUBHbIX popmax
Cheptsa determined Toxic, phytotoxic The total number of bacteria colony-forming units
(CFU) is less than the MAC; E. coli bacteria were not
detected; mold was detected in spore and vegetative
forms
TokcuuHa, cnabas
JleTKa He onpegenanacb

Letka

5 $UTOTOKCUYHOCTD
Toxic, small phytotoxic

Not determined

Tabnauua 7. Pe3ynbTathl UccnegoBaHMsA GOPOB METOAOM IMXEHOUHAMKALM
Table 7. Results of the study of burs by the lichen indication method

Pacnono:xeHue 6opa
Location of pine forest

MpoueHT AnwaiiHMKoBOro
NoKpbITUA
Percentage of lichen cover

CreneHb 3arpA3HeHUsA aTMoCcPepHOro Bo3ayxa
Degree of air pollution

Beper pekn Monomebl oT
cena Cnacckoe go ee
ycTbA

The bank of the
Moloma River from the
village of Spasskoye to
its mouth

07135 % y cena Cnacckoe go 2 %
B YCTbe pekn Monombl

From 3 % near the village of
Spasskoye to 2 % at the mouth
of the Moloma River

35 % — BO34yX YMCTbIN, @ 2 % — CUNbHO 3arpPA3HEHHbIN.
BepoATHO, Ha cTeneHb 3arpA3HeHna aTmocdpepHoOro
BO3/4yXa OKa3blBaeT TEXHOreHHOe BANAHME PAaOHHOIO
ueHTpa —r. KotenbHuya

35% — clean air, and 2% — heavily polluted.

The degree of air pollution is probably influenced

by the technogenic influence of the regional

centre — Kotelnich

Peka BaTKa, namaTHUK
npupoapbl «ATapckas
NyKa»

The Vyatka River and
the natural monument
of Atarskaya Luka

6 % — 100 %

Bo3ayx Ha TEPPUTOPUM NAMATHUKA NPUPOAbI YUCTbIN
The air in the territory of the natural monument
is clean

Peka BaTka nocne o3epa
CamblnioBo 1 6op y
AOMa oTaplIxa
«boposunuya»

The Vyatka River after
Lake Samylovo and the
pine forest near the

33,1 % 1 6,4 %. BepoaTHO, Ha BTOpOI1
60p OKa3bIBaOT CU/IbHOE
TEXHOreHHoe AelicTBMe BbIbpOChI
3arpasHaAoWwmx Bewwects Kuposo-
Yeneukoro xMm3sasoaa

33.1 % and 6.4 %, respectively. It is
likely that the second pine forest is

0O3epo CamblI0BO — BO3A4YX YAUCTbIN; y NIT bopoBumua
BO34yX 3arpAsHeH

Lake Samylovo — clean air. Near the urban settlement
of Borovitsa the air is polluted
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Borovitsa holiday home

strongly affected by pollutant
emissions from the Kirovo-Chepetsk
Chemical Plant

Peka BATka ot r. Kuposa

por.Opnosa

The Vyatka River from
the city of Kirov to the

city of Orlov

YmeHbLliaetca ¢ 40-60% y noc.
MypbirnHo ao 1 % y r. Opnosa
Decreases from 40-60% near
the village of Muryginoto 1 %
near the town of Orlov

3apA3HeH

Moc. MypbIrMHO — BO34yX UMCTbIN, I. Op/ioB — BO3AYX

The settlement of Murygino — clean air.
The town of Orlov — polluted air

Peka BaTka, CyBoackuit

60p y r. CoBeTcka
The Vyatka River,

Suvodsky pine forest
near the city of Sovetsk

CpepHuii NPOLLEHT INLWIANHUKOBOTO
MOKPbITUA COCTAaBU/ COOTBETCTBEHHO
17,4An 12,7

The average percentage of lichen
cover was 17.4 and 12.7, respectively

Bo3ayx HUXe cpegHeit cTeneHn 3arpasHeHms
The air is below average pollution

Ta6auua 8. PesynbTaThl re060TaHNYECKMX UCCEA0BaHMI NYrOBOM PacTUTEIbHOCTH
Table 8. Results of geobotanical studies of meadow vegetation

Mecro o
Buabl pacteHuit Accoumnauusa
pacnonokeHus : o
. Plant species Association
Location
. . 31aKOBO-Pa3HOTPABHbIN Nyr Ha
lopeyaBKa KpecToBuaHaa Gentiana cruciata; mapb 6enas .
. . o . TNIMHWUCTBIX YNIOTHEHHBIX MOYBaX,
0. XmenéeKa, Chenopodium album; Teics4enNCTHUK 06bIKHOBEHHbIN Achillea
. . . . e ). ) NacToULHOro NCNO/b30BAHMA.
novima p. Batku millefolium; 3onoTapHuWK 06bIKHOBEHHbIV Solidago virgaurea;
. . JlyroBOOBCAHULEBOTLICAYENNCTHUK
D. Khmelevka, rpasunat peyHoit Geum rivale; wasenb Rumex sp.;

floodplain of the
Vyatka River

TbICAYENIMCTHUK NTapHUKa Achillea ptarnica; conoHeYHWK
pycckuin Galatella Cass.; nu:kma obbIkHoBEHHasa Tanacetum
vulgare

0BbIN

Grass-forb meadow on clay
compacted soils and pasture use.
Meadow fescue-yarrow

beper p. NweTka, y
3abpoweHHoM
LLepKBU

Bank of the Ishetka
River by an
abandoned church

MonbiHb BbiCOKasA Artemisia procera; feBACUN UBONUCTHBIN
Inula salicina; 6enoKoNbITHUK NOXHbIN Petasites spurius;
3Be3a4aTKa cpegHssa Stellaria media; yactyxa
nofopoxkHuKoBan Alista plantago-aquatica; »enTywHuK
NeBKOWHbIN Erysimum cheiranthoides; nbHAHKa 06bIKHOBEHHanA
Linaria vulgaris; nyctopebpbiwHuK ®Puwepa Cenolophium
fischeri; xsow, 6on0THbIN Equisetum palustre; mATa nonesas
Menta arvensis; nea Salix sp.; mapb 6enaa Chenopodium
album; nuxkma obbikHOBeHHasa Tanacetum vulgare; »epyLwHUK
60n0THbIN Roripha paluctris; ocoT nonesow Sonchus arvensis;
BEPOHWKa anumHHonuctas Veronica longifolia

MpupycnoBas Noiima BbICOKOTO
YPOBHSA.

MoHepHas rpynnupoBKa ¢
6e/10KONbITHUKOM W MOJbIHbIO
PaBHWHHOW — Ha BbICOKMX rPMBax;
C XKMPYLWHMKOM 6010THBIM U
MATOM NONIEBOMN — B NMOHUMXKEHUAX
High-level floodplain near the
riverbed. Pioneer grouping with
butterbur and plain wormwood -
on high ridges; with marsh
butterbur and field mint in
depressions

C. ManbkoBo
S. Malkovo

OuUTOK NypnypHbIi Sedum purpureum; reo3guKa TpaBaHKa
Dianthus deltoides; nanyaTka cepebpucran Potentilla argentea;
wasenék manbliii Rumex acetosella; TbicAYENUCTHUK
06bIKHOBEHHbIW Achillea millefolium; wnTok eaknin Sedum
acre; 3se344aTKa 31akoBuaHas Stellaria graminea; 6eppeHel,
KamHenomka Pimpinella saxifraga; pakuTHUK pycckuit Cytisus
ruthenicus Fish; noamapeHHUK markuii Galium mollugo;
L,EeBACUH UBONIUCTHbIN Inula salicina; cMonéBKa NOHMKLWAA
Silene nutans; conoHeyHuK pycckuii Galatella Cass;
KpoBOXNEOKa nekapcTeeHHas Sanguisorba officinalis;
NOArOPEHHUK CeBePHbIA; 3010TapHUK 06bIKHOBEHHbIN
Solidago virgaurea; HUBAHWK 0BbIKHOBEHHbIV Leucanthemum
vulgare; knesep cpeaHuit Trifolium medium; 3emnaHunka
3enéHasn Fragaria viridis Duch; xsow, nonesow Equisetum
arvensum; knesep ropHolii Trifolium montanum; pakUTHUK
pycckuin Cytisus ruthenicus Fish; 3onotas po3sra Solidago
virgaurea

31aKoBO-pa3HOTPaBHbIE Nyra
LLeHTpaNbHOM NONMbI p. BATKK
BbICOKOTO YPOBHA C
TbICAYENUCTHUKOM, BegpeHLem 1
3eMISTHUKOW 3e/1EHON,
3apacratolme KyCTapHUKOM
(pakUTHUMK pycckuit). TpaBocTomn
N3peXKeHHble C BHeAPAOLWMMMUCA
COpPHAKaMM

Grass-forb meadows of the central
floodplain of the Vyatka River of
high level with yarrow, burnet and
green strawberry, overgrown with
bushes (Russian broom). Grass
stands are sparse with penetrating
weeds
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MBa Salix sp.; KaparaHa Caragana; ropoLieK MbllKHbIN Vicia
cracca; HUBAHUK 0bbIKHOBEHHbIW Leucanthemum vulgare;
nonesuua obbikHOBEHHas Agrostis vulgaris; 3sepoboli
0bbIKHOBEHHbIV Hypericum perforatum; 30n10TapHUK
06bIKHOBeHHbIN Solidago virgaurea; 6oask oropoaHbii Cirsium
oleraceum Scor; 604K WeTUHUCTBIN Cirsium setosum; NUKMa

obblkHOBeHHan Tanacetum vulgare; knesep nyrosoi Trifolium

PasmbiBaemas ueHTpanbHas
NMoiiMa BbICOKOTO YPOBHA p. BATKM.
Mo BbICOKMM mecTam —
NONEBUYHUKN HUBAHUKOBbIE;

no NOXOUHAM — IMCOXBOCTHUKMU

C KpoBOX/N1IEBKOW. MposaBieHnem
peKpeaLnoHHOro BO3AencTama
ABNAETCA NPUCYTCTBME COPHbIX

C. Atapsbl . . o
5. Atary pratense; KOPOCTaBHUK noneBouvl anut:a ar.vensqm; pacTeHuii (ocoT, 6oasK) _
TbICAYENIUCTHUK 0B6bIKHOBEHHbIN Achillea millefolium; The eroded central floodplain of
oflyBaHUYMK NieKapcTBeHHbI Taraxacum officinale Web.; the high level of the Vyatka River.
nogmapeHHuK markmin Galium mollugo; 6opuueBuk cnbupcknii  In high places — chamomile
Heracleum sibiricum; BepoHWKa anvHHonucrtan Veronica meadowsweets; in lichens —
longifolia; kpoBoxnébKa nekapcTBeHHana Sanguisorba foxtails with burnet. The presence
officinalis; nonbiHb 06bIKHOBEHHan Artemisia vulgaris; of weeds (sow thistle, thistle) is a
KOJIOKONbYMK CKy4YeHHbI Campanula glomerata manifestation of recreational
impact
3n1aKoBO-pa3HOTPaBHbIE /lyra
Tumodeeska nyrosan Phleum pratense; nooMapeHHUK MATKUIA  LEHTPaNbHOM NOMMbI p. BATKK
Galium mollugo; nanyaTka cepebpuctas Potentilla argentea; cpeaHero ypoBHA ¢ TumodeeBKoi
BEPOHUKa anvHHonuctan Veronica longifolia; nessacuH JIYrOBOW M YMHOM NYroBOW; No
MBOANUCTHBIN Inula salicina; neHAHKa 0bblkHOBEHHAsA Linaria NOXOMHAM — nyra ¢ IMCOXBOCTOM
Yp. NweTtb vulgaris; nabasHuk obbikHOBeHHbIN Filipendula vulgaris JYroBbIM U NabasHUKOM
tract. Ishet Moench; nogopoHuK 6onblol Plantago major; nuskma Grass-forb meadows of the central

obblkHOBeHHana Tanacetum vulgare; 604AK WETUHUCTbIN
Cirsium setosum; ropoLueK 3abopHbil Vicia sepium; 6eapeHed,
KamHenomKa Pimpinella saxifraga; umHa nyrosas Lathyrus

pratensis; mata nonesasa Menta arvensis

floodplain of the Vyatka River of
medium level with timothy grass
and meadow pea; in the hollows —
meadows with meadow foxtail and
meadowsweet

Tabnuua 9. Pe3ynbTaTbl UCCNEA0BAaHMA BO306HOBNEHUA NECHOI PAaCTUTENIbHOCTU

Table 9. Results of the study on forest vegetation regeneration

Konuuectso cTBoN10B Ha y4acTke

Mecroua- Hassauuf BbicoTa, m Bospacr, ner Number of trunks on the site
xomaenue pacteHnu Height, m Age, years Kunebix 3acoxwunx
Location Name Plant gnt, ge,y . :
Live Dried
CocHbl / Pines 16
Bcxoabl / Pine shoots 15-20 5 11 8
Enwn / Fir trees 31
VboumLLe Bcxoabl / Fir shoots 10-15 10 60 46
PotMLL Bepesbl / Birches 17
NweTtb . 10 7-10 3
Bcxoabl / Birches Shoots 10
Ishet tract
[Oy6bl / Oak trees 7-10 5_g 6 _
Bcxoabl / Shoots 5
Bcxogbl MOXKKeBeNbHUKA 3
Juniper shoots
CocHbl / Pines 14
Smutyaki Bcxoppl / Shoots 5 17 67 >
village Bepesbl / Birches 8 10 6 2
[y6bi / Oak 10 12 8 2
Enwn / Fir 21
C. Atapsbl Bcxoabl / Fir shoots 10-12 = 15 8
Atary village Bepesbl / Birches 10-13 14 29 3
CocHa / Pines 8 10 7 1
CocHa / Pine 20
1
Bcxopbl / Shoots 8 0 54 6
C. KpacHoe Yepemyxa / bird cherry 9 10 5 1
Krasnoe village Bcxoabl / Shoots 5
Enwn / Fir 14
Bcxoabl / Fir Shoots 10-11 14 8 4

3a 24 ropa npoBefeHUA BalgapoYHbIX SKCNeANUUMIA B HUX
npuHANM yyactme 6Gonee 650 peTei, pogutenen,
neparoros, y4yeHbix. B 1abn. 10 npuBegeHbl pesynbTathl

chOPMMPOBAHHOCTM KOMMETEHUMI Y yyHawmxca. Kak BMaHo
13 Tabn. 10, komneteHUUN cHOPMMPOBAHbI Ha BbICOKOM
ypoBHe y 80—95 % y4awmxca.
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Table 10. Results of formation of students’ competencies

KOMNOHEHT KomneTeHuun
Competence componen

Konnuectso onpoLueHHbIX
Number of respondents

Pe3ynbTaTbl onpoca
Survey results

KOrHMTMBHbIM ypoBEHb NO3HaBaTeNbHOW
aKTUBHOCTM B 06/1aCTU 3KO/IOTUM U KpaeseaeHuUs
Cognitive levels in ecological and local history
fieldwork

120 (83 peBoukM
1 37 MaNb4YNKOB)
120 (83 girls and 37 boys)

80% BbICOKMI YPOBEHD,

15 % — cpeaHuii U 5 % HU3KKI
80 % high, 15 % average and 5 %
low

KOMMyHMKaTMBHaﬂ KOMMOHEHTa KoMNeTeHunun
Communicative component of competence

120 (83 aeBoukM
1 37 MaNbyMKOB)
120 (83 girls and 37 boys)

95 % BbICOKWI YPOBEHD,
5 % — cpegHuin
95 % high, 5% average

[JeatenbHOCTHanA KOMMOHEHTa
nccnenoBaTebCkon (NPOEKTHOM) AeATenbHOCTH
Activity component of research (project) activity

100 (70 geBoukun
1 30 MaNb4YnKOB)
100 (70 girls and 30 boys)

95 % BbICOKWI YPOBEHD,
5 % — cpegHuin
95 % high, 5 % average

[eAaTenbHOCTHaA KOMMOHEHTa KOMMNETEHLUN
Hay4yHOro obweHus

Activity component of scientific communication
competence

100 (70 peBoukM
1 30 ManbynKOB)
100 (70 girls and 30 boys)

90 % BbICOKWUI YPOBEHD,
10 % — cpeaHwui
average 90 % high, 10 % average

BblBOAbI

1. PacunTaHbl Maccbl 3arpAasHAIOLWMX BELLECTB B peKe BATke
0o Boposabopa r. Kuposa M npeanoxeHa aopaboTka
TEXHO/IOTMYECKON CXeMbl BOAOMOAFOTOBKM C MCNO/Ib30BA-
HWEM NeCYaHO-TPaBUMHBIX W MIEHOYHbIX GUABTPOB,
obes3apaxnBaHMem Xx/J0pom, GUABTPOB C 3arpy3Kon U3
aKTMBMPOBaAHHOrO  yrna,  npoussogumoro  Kuposo-
Yeneukon ¢upmoint «TexHocopb» M GUAbTPa C KpeMHUEM
TeMHO-cepbiM dpaKkumm S=5-10 mm, BaKTEPULMAHBIX 1amn
A4 NOBTOPHOro obe33apaxmnsBaHuna Boapl.

2. Pe3ynbTaTbl WcCnegoBaHMA OGUMOTUYECKOTO MHAEKCA,
TOKCMYHOCTU, MUKPOBUONOTMYECKOTO 3arpsAsHeHUn B peKkax
no MaplpyTam 3KCNeauumii nokasanuM Hanbosbni
6MOTUYECKMIN UHAEKC B pekax Monoma u Muxkma (8-9);
npobbl BOAbl TOKCUYHbI MO TecT-06bekTy Dafnia Mfgna u
DUTOTOKCUYHLI MO Kpecc-canaTy B peke BaTke nepes
BoAo3abopom M B pekax Yenua u JleTka y 4. TUMUHLbI;

npeBbilleHWE KOAW-WHAEKCa B peke BaTtke nepep,
Bog03abopom B 32-122 pas.
3.  MNpoBegeHne  reobOTaHUYECKUX  WUCCAeAOBaHWM

nokasano, 4To Haumbonblee pasHoobpasne NyrosbIx
pacTeHul Ha TEPPUTOPUM 3aKa3HUKA «ATapcKas iyKa» U B
pavioHe nrT MNepBomaickoe B Cnoboackom paiioHe; neca
COXPaHWUIUCb MOAOCaMWU  BAOJIb PeK W  Hebonbwmmm
y4yacTKamu cpegu Monelm no [ApeBOCTO neca  Ha
TepPPUTOPUM 3aKasHMKA «ATapcKaa JyKa» NpeumyLLecT-
BEHHO COCHAKW, B MOMMEHHbIX YCNOBMAX — COCHAKWU C
aybom.

4. UccnepoBaHua 23 60poB METOAOM IMXEHOMHAMKALM
NoKasano, u4TO MNPOLEHT NUWANHWMKOBOIO MNOKPbITUA
coctaennet 2—100 % 1 cHUKaeTca 863K ropoaos.

5. Onpoc y4YaCTHWKOB 3KCNeAuLMM MOKas3a/ MNOoBblIeHNe
YPOBHA  KOTHUTUBHOM  KOMMOHEHTbI  KOMMETEHTHOCTU
Nno3HaBaTeNbHOM aKTUMBHOCTM B 061acTU  3KONOTUM U
npuobpeTeHne KomMNeTeHUUNn AeATeNbHOCTHbIX, uccneno-
BaTE/IbCKOW AeATENbHOCTU U Hay4yHOro ob6LeHna Bo Bpems
3Kcneguumm u nocne skcneanumii y 80-95 % onpoLleHHbIX.
6. 3a 24 roga npoBeaeHa 21 baaapoyHan aKkcneamums, B
KOTOpOW NpUHAAK yyacTue 6onee 650 geten, poguTenen,
neaaroros, y4eHbIX MO pekam: Batka, Monoma, MNuxxkma,
Yenua, fleTka, Kobpa.
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