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[NPEAMETHO-METONYECKAS KOMUCCHUA
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CUCTEMA OLIEHMBAHUSA
(Mmynununansselii atan BcOLI no sxonorun 2025/2026 yuebHblit rof)

[Tpu onleHMBaHUM pENICHUH TEOPETHYECKOTO Typa YICHBI KIOPH HCIIOJIB3YIOT MaTepHAIIbI C
YCIOBUSAMU M PELICHUSAMHU 3aJad, pa3pabOTaHHBIMU MPEIMETHO-METOJUUYECKOM KOMMCCHEH Mo
9KOJIOTHUH.

Kaxnoe 3amaHue npoBepslOT HE MEHee JIByX 4JIeHOB KiopH. OIeHKa TEOPEeTHYECKOro Typa
NOJTY9aeTCs CYMMHPOBaHHEM OaJlIOB MO BCEM 3a/IaHUSIM.

OneHrBaHue 3a/IJaHUI TEOPETUYECKOT O Typa.

Ha MyHHMIMnansHOM 3Tare OJIMMIHA/BI 0 KKIOMY 3aJaHHIO TPEATIoNaraeTcsl HauCaHue
oTBeTa ¢ 000CHOBaHHEM.

MakcumanbHOE KOJIMYECTBO OAIITIOB 1O TeopeTrndeckomy Typy — 40 6amma(oB).

Saganue 1

[Touemy COBpeMEHHYIO 3KOJOTHIO HAa3bIBAKOT HE TOJIBKO HAYKOM, HO 1 OCHOBOM JJIsl IPUHATHUS
YKU3HEHHO BAXKHBIX pelIeHui (MUPOBO33peHUEM)?

OTtBeTbTe HA Bomnpoc. 3a orBeT oT 0 10 2 OGa/10B. Beero 3a 3aganue 2 6aua.
Ilpumepnuiii 6apuanm omeema

MupoBo33peHUECKast poJib HKOJIOTUH 3aKIIFOYAETCS B TOM, YTO OHA MPEJOCTABIISIET CUCTEMY
3HAHMW W TPUHIMIOB (HampuMep, TMPEACTaBIEHHE O eMKOCTH Ounochepsl, 3aMKHYTOCTH
KPYTrOBOPOTOB, YCTOMYMBOCTH SKOCHUCTEM), KOTOpble HEOOXOTUMBI Ui BBIPAOOTKH CTpaTeruu
BBDKHMBaHHS 4YenoBedecTBa. OHa (GOpMUPYET OCHOBY JJisi KOHIICTIIMK YCTOWYUBOTO Pa3BUTHSA,
MO3BOJISIE OLICHUBATH IOCJEACTBUS HAIIUX JEWCTBHM M NMPUHUMATh PELICHUs, HAIllPaBJICHHbIE HA
COXpaHEHUE MPHUPOIHON cpeapl s Oyaylmux MmokojieHud. Takum oOpa3oM, SKOJOTHS U3 YHCTO
OMOJOrMYEeCKON JUCIUIUIMHBI TpPeBpaTHaCh B MEXIUCUUIUIMHAPHYIO HAyKy, HEO0OXOIUMYIO
Ka)XJIOMY JIJisl TPaMOTHOTO B3aUMOJIEUCTBUS C OKPYKAIOIIUM MUPOM.

3aganue 2
DKOJIOT HCCIIeOBal JBa BHUAA TNEBYUX NTHUI, OOUTAIOMIMX B OJHOM CMEIIAHHOM JIECY:

IICHOYKAa-TCHBKOBKA H KOpOJ'IéK. PCSYJ'ILTaTBI €ro Ha6J'IIO,Z[eHPII>i 3a UX INOBCACHUCM H IIUTAHUEM
NpCACTAaBJICHEI B Ta6J'[I/III€ HUWXKCE.

[Tpuznak IleHOYKa-TEeHBKOBKA Koponék

OcHoBHast 30Ha | Bepxuuii spyc KpoH | Huwxuuit apyc KpOH

KOPMOJI0OBIBAHHUS (cBeTomroOmBas 4acTh), | (3aTeHEeHHas 4acTh), y
BHEIIIHUE BETBU CTBOJIOB, I'YCTBIE €JI0BBIEC JIAIbI

Pazmep noObrun Kpynnsie HaceKoMble | Menkie HaceKoMble, IayKH,

(6a00YKH, )KYKH) STIIa HACEKOMBIX

Crioco6 cbopa mutm

CxBaTbIBacT JOOBIYY B TIONETE
C TIOBEPXHOCTH JIHNCTHEB U
BETOK

TmarenbHO OOBICKUBAET XBOKO
U TPEIIMHBI KOPBI, MOJ00HO
CUHULIE

BrIBOIOK 32 C€30H

Onud

JIBa

[Ipoananu3upyiiTe naHHbIE TaOIUILIBL.

OOBsacHUTE,

KakKo¢€

OKOJIOTHYECCKOEC SABJIICHHC

WITIOCTPUPYET 3TO COCYNISCTBOBAHHE JIBYX HACEKOMOSIHBIX BHJIOB B OJHOM Jjecy. Ha3oBute He
MEHEe JIByX MEXaHH3MOB 3TOTO SIBJICHHUS.

OTtBeTbTe HA Bompoc. 3a orBeT oT 0 10 3 6a/10B. Beero 3a 3aganue 5 6aii0B.
Ilpumepnuiii sapuanm omeema

JlaHHOE  COCYIIIECTBOBaHHE
IKOJIOTHYECKUX HHIII.

Hecmotpst Ha To, uT0 00a BUJIa — HACEKOMOSIHBIC MTHIIBI U OOUTAIOT B OJJHOM JIECY, OHU
U30€rafT MPSMO KOHKYPECHIIH OJIaroapsi pa3iudusM B CBOMX HUIIAX, BUAMNMBIM U3 TaOIHUIIBL.

MexaHU3MBl PACXOXKACHUS DKOJOTHYECKUX HUII (10 OJHOMY Oamty 3a KaXK.IbId):
pacxokJIeHHUEe SKOJIOTMYECKOW HHUIIM B TMPOCTPAHCTBE (YAaCTHU CTBOJA JEpPEBA); PACXOXKICHHUE 10
KOPMOBOMY OOBEKTY (I10 pa3Mepy; 1o Crocoly JT00bIYN).

WUTIOCTPUPYET  TMOHSATHE  pas3felieHus  (pacxoxkIeHHUs)



3amanue 3

Ha pucynke cneBa m3o0pakeHa NTHIIA KOPOJEK, Ha3bIBacMas
elle «CeBEepHBIM KOJMUOpW» 3a cBOM pasMepsl. Ha ocHoBe
TaOMUIBI U3 3aJaHUS 2 ¥ CBOUX 3HAHUN 00 9TOM BUJE YKAKUTE
HE MeHee TPEX aJanTanuii KOpoJibka K ero 00pasy *KH3HH.

OTtBetbTe HA Bonpoc. 3a orBet oT ) 10 3 Gas10B. Beero 3a 3ananmne 3 0asa

Hpumepnotit sgapuanm omeema

[ToBenenueckas agantanus: Crnocod cOopa MUIIKU — «TIIATEIbHOE OOBICKUBAHUE» XBOH U
kopsl (1 0aswT).

Mopdonornueckas anmantanus: HeGomnbinue pasMepsl Tena W MEJIKUN pa3Mep J0OBIYH.
Mautble pazMepsbl Tejla 1 TOHKHI KJIIOB MTO3BOJISIIOT KOPOJIBKY JIEFKO MPOHHUKATh B CAMbIE T'YCThIE U
TPYJIHOJOCTYITHBIE YacTH KPOH y CTBOJIOB, KyJa HE MOTYT 3a0parbcs Oojee KpymHbIe NTHIBI, U
W3BJICKATh OTTY/Ia MEJIKUX HaceKoMbIX (1 0aswT).

duznonornyeckas/moBeieHuecKas aganranus: /IBa BeiBoaka 3a ce3oH (1 6am).

Bo3moskHBI U IpyTHe NPaBUIIbHBIE TTPUMEDPHI.

3ananue 4

B TedyeHne HECKOJBKUX JIET SKOJIOTM HAOJIIOAAIM 3a KPYIHOW KOJOHHMEH rpadyeidl B cTapom
ropoJIcCKoM Mapke. McxonHo mnomyisuusi Haxoauiach B CTaOWIbHOM cocTossHMM. OpHako B
pe3yJbTaTe yparaHa B Mae 3TOr0o rojila MHOTO CTapbIX I€PEBbEB, HAa KOTOPBIX paciojlarajauch rHésfa,
yhajy, pa3pylluB THE3/1a, B KOTOPBIX B 3TO BPEMS BBICHKMBAJINCH siiilja. Ha30BUTE ABa OCHOBHBIX
IPU3HAKa NOIYJISAUH, KOTOPbIE H3MEHWINCH B PE3yJIbTaTe ONUCAHHBIX COOBITHI.

K xakuM OJIroCpOYHBIM MOCIIEACTBUSM MOKET IPUBECTH YMEHBIIEHHE UUCIA JIEPEBHEB B
napke ¥ noyemy?

OTtBeTbTe HA BONpPockl. 3a oTBeT OT () 10 2 Gas10B. Beero 3a 3ananne 4 6ana.
Ilpumepnoiii 6apuanm omeema

UucneHHOCTh WM CcMepTHOCTh (morubmu  sifna) (1 6). Btopoii mokazarens —
MPOCTPAHCTBEHHAs CTPYKTypa nomysiuu (1 6.).

[ToMrMO NpPSMOrO COKpAIIEHUs YHCICHHOCTH, BBIpyOKa MOTJIa MPHUBECTH K CHIDKEHHUIO
PEnpOAYKTUBHOIO ycrexa (po’KJaeMOoCTH) B OcTaBIIeics yacTu nomyisiuuu (1 6am).

I'paun — KOJOHHWANIbHBIE MTHUIBI, HO ISl YCIEIIHOTO THE3J0BaHUS UM Tpelyercs
onpeneNéHHOE MUHUMAJIbHOE pAacCTOSHUE MEXIy THE3AaMM, 4YTOObI CHUXAaThb KOH(MIMKTHI C
COCEIIMU W PHUCK IEpelayd Mapa3uTOB. YHHUUYTOKEHUE YacTH JIEPEBHEB MOIJIO IPUBECTH K
BBIHY’KJICHHOM CKyYE€HHOCTH Ha yleJeBIMX yyacTkax (1 6amn).

3ananue 5

B HeOonbImIOM  TPECHOBOJHOM  03€pe  OCHOBY  Ileleld  NIHTaHUS  COCTABISIOT
MHUKPOCKOTIMYECKHE BOJOPOCITH ((PUTOIIIAHKTOH), KOTOPHIMU IHTAETCA 300IUIAHKTOH (IadpHHH,
IIUKJIONBI). 300TUIAHKTOH, B CBOIO OUEPE/Ib, CIYIKUT IHIICH JUIsl MOJIOAM PBIO (HarpuMep, IUIOTBHI),
a Te OeAAI0TCS XUIIHBIMH PHIOaMH (OKYHB).

B pesysbrare croka ya00peHHii ¢ TI0JIel B 03epo MOMajio OOJIBIIOE KOJTUYECTBO COCTMHEHUI
azota u pochopa. 1o BeI3BANIO OypHOE pazMHOKEHHE (QUTOILIAHKTOHA. K KakuM JOITOCPOYHBIM
HETaTHUBHBIM TMOCJICICTBHUAM JJIsi OOJIBIIMHCTBA OOUTaTENel 03epa (300MJIAaHKTOH, PHIObI) MPUBEIET
9TOT Tpolecc u moyemy? B cBoeM OTBeTe MCHOJIB3yHTE 3HAHHWE 3aKOHOB DKOJIOTHH O Ieperade
9HEPTHU U KPYTOBOPOTE BEIIECTB.



OtBeTbTe Ha Bonpoc. 3a orBeT oT () 10 4 6ay10B. Beero 3a 3aganue 4 6a10B.

Ilpumepnuiii 6apuanm omeema

JlonrocpodHble MOCHEACTBUS OyayT KaracTpoUUeCKUMH IJis OOJNBIIMHCTBA OOHWTATEINEH.
Cornacno npasuny 10% (JIlungemana), numip Manas 4acTh SHEPIHMH M OMOMAacChHI MepenaeTcs Ha
CIEeIyIOIMA TPOQUICCKUN YPOBEHb. BypHO pa3MHOXHUBIIUHCS (UTOIIAHKTOH HE MOXKET OBITh
MOJTHOCTHIO OTPeOIeH 300mIaHKToHOM. OCHOBHAsI €r0 Macca OTMUpPAET, He OyAy4H CheleHHOM (2
0asa).

OTtmepiias opraHryeckas Macca OMycKaeTcsl Ha JIHO U CTAaHOBHUTCA MHUILEH I OaKTepHii-
penyuenToB. TakuM o00pa3oM, TEPBOHAYANBHBIA HW30BITOK SHEPTHMM W BEIIECTBA HA YPOBHE
IPOAYLIEHTOB 000paYMBaeTCs pa3phIBOM LIETIeH MUTaHUS U HAPYIIEHUEM KPYTrOBOPOTa BELIECTB (OH
HEe 3aMbIKaeTcs dPPEKTUBHO, a MPOWCXOIUT HAKOIUICHWE W THHCHHWE OPTaHWKH), YTO 3allyCKaeT
nporiecc 3hTpodupoBanusi, COMPOBOKIAOIIETOCS PSAOM MPOIIECCOB, BKIIOYAst JePUIUT KHUCIOpOIa
(2 6aana).

3aganue 6

HabGmronas 3a 3apactanneM 3a0pOIIEHHOTO TOJISA, KOJIOTH 3aMETHIIHM, YTo 4epe3 2-3 roja
Y4acTOK MOKPBUICS T'YCTBIMH 3apOCISIMUA BBICOKUX TpaB (MBaH-4yai, MOJBIHB), KOTOPbIE BHITECHUIN
MEPBBIX MMOCENIEHIIEB — HU3KOPOCIIble OAHONETHUKU. E1ié uepe3 5-6 et Ha 1nose nosiBUINCh TYCThIe
BCXOJbI 6ep63LI " OCUHBI, KOTOPBIC CTAJIN 3aTCHATH TPABLL.

O0bsicHUTEe, KAKYyI0) OOIIYH0 3aKOHOMEPHOCTHb X012 CYKHECCHH WIIICTPUPYHOT 3TH
Ha0aoneHus. 3a orset ot () 10 2 6asoB. Beero 3a 3ananne 2 6anaa
Ilpumepnoiii 6apuanm omeema

HaGmronenuss WUTIOCTpUPYIOT OOIIYI0 3aKOHOMEPHOCTH CYKIIECCHU — HAINpPaBIEHHOE H
3aKOHOMEPHOE M3MEHEHHE SKOCHUCTEMBbI OT MPOCTHIX U HEYCTOMUMBBIX (hOpM K OOJee CIOKHBIM,
YCTOWYHMBBIM U OMOJIOTHYECKH Pa3HOOOPA3HBIM.

Saganue 7

OOmMpHBIN CIUIONIHOW MAacCHUB CTApOr0 CMEIIAHHOTO Jieca ObUT YaCTUYHO BBIPYOJIEH MO
CEJIbCKOXO3SUCTBEHHBIE Yro/ibsi. B pe3ynpTaTe BMECTO €IMHOTO JIECHOTO MaccHBa 00pa30oBaloCh
HECKOJIBKO U30JINPOBAHHBIX JIECHBIX YUACTKOB («OCTPOBKOBY), OKPYKEHHBIX nossiMu. Kak ckaxxercs
Takoe MpeoOpa3oBaHrEe HA OMOJIOTMYECKOM Pa3HOOOpa3uu TEPPUTOPUHU? YKaXKUTE HE MEHEE TpeX
MEXaHU3MOB, BIIUSIONINX Ha Onopa3zHooOpaszue

OTtBeTbTe HA Bomnpoc. 3a orBeT oT () 10 6 6ay10B. Beero 3a 3aganue 6 6aJ0B.
Ilpumepnulii 6apuanm omeema

1. KpyrmHbie BUIbI MOTYT UCUE3HYTh M3 COOOIIECTBA U3-32 HEBO3MOKHOCTH COXPAHUTH CBOU

KOPMOBBIC UJIKM THE3OBBIC YUACTKH,

2. Tlomynsiuuu OTAENBHBIX BUIOB MOTYT UCUE3HYTh BCIIEACTBHE (hparMeHTAIMH U CHIYKEHUS
TeHETUYECKOTO pa3HO0Opa3us;

3. Vcue3HyT BHIBI, SBISIOUIMECS OOUTATENSIMH CHEU(PUIECKUX OMOTOIOB, CBSI3aHHBIX C
Tymiei jeca Mo NpHYMHE HM3MEHEHHMH KOMIUIeKca (DaKTOpOB, PaCHpPOCTPAHSIOIIUXCS
Ternepb Ha OoJbllIee PAcCTOSIHUE BHYTPh Jieca — KaK KIMMAaTUYECKUX U COJTHEUHOTO CBETA,
TaK U CBA3aHHBIM C I/IHTepBeHI_[I/IeI\/'I OIMyMCYHBIX BUOB.

4. Pa3nooOpa3ue BBIpacTET 3a CYET arpoleHo3a — KaK BBICAXKUBAEMOW KYJIbTYpHI, TaK U
CHUHAHTPOITHBIX paCTeHI/Iﬁ 1 ) KUBOTHBIX

Bosmooicnvl u opyeue npumepuol. [locmamouno 3-x eapuanmos

3ananue 8

OTO0 MOJIOKHUTETbHAs 00paTHas CBS3b, TAK KaK M3HAYAILHOE MOTEIJICHUE BBI3HIBACT TasHUE
MCP3JIOTHI, ITPU TadHUHW BBIACIACTCA METAH — MOHIHI)II\/'I HapHI/IKOBI:Jﬁ ras. YcujeHne IMapHHUKOBOI'O
¢ dexTa MPUBOIUT K JdajbHEHIIEMy pOCTYy TeMIeparyp. OTO YCKOpSeT TasHUE MEp3IOThl U
Bbl/IeTIeHHE enI€ OO0JIbIIETro KOJIMYecTBa METaHa U JlajlbHelllee NoTeIuIeHne Kiumara.

OTtBerbTe Ha Bonpoc. 3a orBet OT () 10 2 Gas10B. Beero 3a 3ananme 2 0asa.



Ilpumepnulii 6apuanm omeema

OTO0 MosIoKUTEIbHAs 00paTHas CB3b, TAK KaK M3HAYAJIbHOE MOTEIJICHHE BBI3BIBAET TasHUE
MEpP3JI0THI, IPY TasTHUU BBIIEISAETCS METaH — MOILIHBIM TAPHUKOBBIN ra3. Y CUICHUE ITAPHUKOBOTO
¢ dexkTa MPUBOIUT K JajbHEHIIEMy pOCTy TeMmIiieparyp. OTO YCKOpSeT TasHUE MEp3JIOoThl U
BbIJIeJIEHUE enl€ OOJIBIIEro KOJMYECTBa METaHa.

3aganue 9

[Ipy co3maHuu BOMOXPAHWIWI THUIAPOAICKTPOCTAHIIMHA HA PAaBHUHHBIX pPEKax dYacTo
BO3HHMKAET MpoOjIeMa I[BETCHUS BOJBI. YKaXXUTE, KaKoW (aKkTop MpU CO3MaHWU BOJOXPAHUIHIIA
CIOCOOCTBYET ATOMY siBJICHHIO. Kak MOYXHO HUBEIUPOBATH IEUCTBHE 3TOTO (hakTopa?

OTtBeTbTe HA Bonpockl. 3a oTBeT OT ) 10 2 OGa/L10B. Beero 3a 3aganue 4 6asa.
Ilpumepnuiii 6apuanm omeema

[Ipyn co3maHuy BOJOXpaHWIMIN 3aMEJIICTCS TEUYCHHE, YTO TMPHUBOJIUT K aKKyMYJISIIUU
OMOTCHOB U MaCCOBOMY Pa3BHUTHIO OJHOKJIECTOYHBIX BOJIOPOCIICH.

EcTe mareHTOBaHHBIA CMOCOO TEpPEeMEIIMBAHUS BOJIBI B BOJOXPAHWIWIIE C ITOMOIIBIO
KPYIHBIX MTOMYCKOB BOJBI M3 BBIMIEICKAIIETO BOJOXPAHIIIUIIA JUISl PE3KOTO IEPEMEITUBAHUS CIIOCB
— CYMTAETCsI, YTO 3TO MOXKET IMOMEIIATh LBETCHHUIO. Omeem yuacmuuxa Moxcem He NnO8Mmopsimb
npuMepHblll 0meem 00CI08HO, OOCMAMOYHO COBNAOEHUsL 00Ul MbLCIU — NepeMeuusaniie 800bl.

3aganue 10

MHorue cyHuTalT, YyTO TJaBHBIM MyTh pemeHus npodiemsl TKO — 3710 mepepaboTka
(peuuxnuHr). OHAKO 3TO HE coBceM Tak. Kakoil MeTos yrpaBieHHst 0TX0JJaMU CUUTaeTcsl Haubosee
MPEANOYTUTENBHBIM € TOYKH 3peHHs YCTOHYNBOI0 Pa3BUTHSA?

OTtBetbTe HA Bonpoc. 3a orBeT OT () 10 2 Ga/10B. Beero 3a 3ananme 2 0asa.

Hpumepnotit gapuanm omeema
Haubonee npeanodyrurenbHbI METO — MPEAOTBpallieHne 00pa30BaHMsI OTXO0B.
3ananue 11

Ha npoMbInuieHHOM MPeanpusTHA MPOU30IIEN aBAPUHHBIA BRIOPOC XUMHUYECKUX BEIIECTB.
OO0bscHUTE, KaK JaHHbIE CUCTEMHOT'0 SKOJIOTMYECKOTO MOHUTOPUHTA, TPOBOAMBILETOCS A0 U MOCJIe
MHIUJCHTA, MOTYT OBITh HCIOJIB30BaHbl JUIsI OOECIEeUYeHHS JKOJOTHMYECKOW Oe30macHOCTH
TEPPUTOPUH.

OTtBeTbTe Ha Bonpoc. 3a orBet OT () 10 2 Ga/10B. Beero 3a 3ananne 4 0ana.
Ilpumepnoiii 6apuanm omeema

Hannsie monuTopunra /10 aBapun popmMupyoT "(GoHOBYIO" KapTHHY, TO3BOJISOLIYIO0 TOYHO
OIICHUTh MacIITabd u MmocieacTBus Beiopoca (2 0).

Monutopunr ITOCJIE aBapuu mo3BoJsieT (0ocmamoyHo 00HO20 U3 NepequcieHHO20 UNU
UHO20 NPaABUILHO20, 2 0.):

OTCJIEIUTH PACTIPOCTPAHEHME 3arPSI3HAOIIMX BEIIECTB B PEaJIbHOM BPEMEHU

OTIpEeICNIUTh 30HBI PUCKA JIsI HACETIEHUS U SKOCUCTEM

IIPUHSTH ONIEPATUBHBIE MEPHI 10 IBAKYALIUN U OYUCTKE TEPPUTOPHUH

CIPOTHO3UPOBATH JOJITOCPOUYHBIE TTOCTIEACTBHUS.

Saganue 12

Kak cBsizana macmrabHas 1o6s14a Topda Ha Tepputopun Bonoroackoit o61actu U MIMpoKoe
pacnpocTpaHeHUE PTYTHOTO 3arpsi3HEHUs, 0COOCHHO B phiOe, 00MTAIOMICH B 03epax HaIIel 001acTu?

OTtBeTbTe HA Bonpoc. 3a orBet oT 0 10 2 6a/10B. Beero 3a 3aganue 2 6ainia
Ilpumepnuiii sapuanm omeema

Jna  pa3pabotku TOpda oOCymIwiId OOMIMpPHBIE TEPPUTOPUM, HAa KOTOPBIX ObLia
3aKOHCEPBUPOBAaHA PTYTh, MEUICHHO BBINIA/IAI0MIAsl U3 aTMOc(ephl M 3amacaromasicsi ThICSUU JIET.
CMeHa pexrMa YBIIQXKHEHHS M HM3MEHEHHE KHCIOTHOCTH IMPHUBEIO K TOMY, YTO PTYTh Hayaia
BBIMBIBATHCA U IIOIIaJaTh B BOAOCMEI, 4 TaM — I10 ICIIAM IIUTAHUS B prGy.



