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O01mas xapakTepucTHKA MPOrPaMMbl

B conepxaHum Kypca AenaeTcsl akLeHT Ha YCWJICHHH AESTEIbHOCTHOIO KOMIIOHEHTA, YTO ONPEIESAETCS COUMAIbHBIM 3aKa30M
COBPEMEHHOr0 OOIIECTBAa B CBSI3M C BO3PACTAIOIIMM AHTPOIOTEHHBIM BO3ACHCTBMEM HAa BCE MPUPOJHBIE CpPEAbl M, KaK CIEICTBHE,
YBEIMYHMBAIOIIMMHUCS 3KOJIOTHYECKUMHU pHUCKaMu. JlJIs 3KOJIOrMuecKoro oOpa30BaHMsI OpPraHM3alus ITOMCKOBO-HCCIEN0BATEIbCKON
JESTEIBHOCTU B COLMOTIPUPOTHOM OKPY>KEHUU UMEET 0C000€ 3HAUCHUE.

1 nyunryro BO3MOKHOCTb JJIsl 3TOr0 Aa€T OPraHU3alys MKOJIBHOTO 3KOJOTHYECKOT0O MOHUTOPUHIA — Mpoliecca HaOIoAeHUH 3a
M3MEHEHUSIMHU, MPOUCXOAAIIMMHU B OKpY’KaloLIEH ydalllerocs HPUPOJHOM cpene, a TakKe HMX OLIEHKA, IPOTrHO3, OOCYXICHHE U
BbIpabOTKa Mep, HAIpaBJICHHBIX Ha OCYLIECTBIEHHWE OJKOJOTMYECKUX pelleHuil. BoBieueHne ydammxcs B MOHUTOPUHIOBYIO
JEsITeNIbHOCTh Oy/IeT CIIOCOOCTBOBATh MPUOOPETEHNIO UMH KaK HayUHbIX 3HAHUI KOJOTMYECKOT0 U MPUPOJOOXPAHHOTO XapaKkTepa, TaK
Y IPAKTUYECKUX YMEHMI M HaBBIKOB. Marepua, HaKOIUIEHHBIN U NMPOaHAIIM3UPOBAHHBIA B TEYEHUE HECKOJIBKUX JIET, CO3ACT OCHOBY
CTaHOBJICHMS Y yYaIIMXCSl MUPOBO33PEHUYECKUX OPUEHTALUI KOIBOJIFOIMOHHOIO XapaKTepa.

Ha ©6a3ze wnentpa "Touka pocra" oOecrieuuBaercd peanu3alnus o00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAy4YHOU U
TEXHOJIOTMYECKOW HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHMSIMHU 3aKOHOJATENLCTBA B cepe 0Opa3oBaHUs U C
y4eToM pekoMeHianuii deepanbHOro oneparopa yueoHoro npeameta «buoaorus».

OcHOBHBIE HlIEH Kypca:

— €JIMHCTBO MaTE€pUAIbHOTO MUPA;

— BHYTPHU- U MEXIPEIMETHAS UHTETPaLINs;

— B3aMMOCBSI3b HAYKH U IPAKTHUKY;

— B3aMMOCBSI3b YEJIOBEKA U OKPYKAOLIEH CPEbI.

Bungbl neste1bHOCTH.

[Ipenyiaraemass B mporpamMme OpraHM3alds 3aHATHA Opearnonaraer, MOMHMO 3HAaKOMCTBA C TEOPETHUYECKHMM MATEpUAJIOM,
MPOBEJCHUE HKCIEPUMEHTOB, KaK KpPaTKOBPEMEHHBIX, TaK M JJUTENbHBIX, HaOmoneHu#, 1a00paTOpHO-NIPAKTHUECKUX,
MCCJIEIOBATENIbCKUX M MPOEKTHBIX PAa0OT MO M3YyUYEHHUIO SKOJIOTMYECKON AMHAMHUKH TOPOJCKHX SKOCHCTEM M MX COCTABHBIX UacTeil.
TeopeTnueckre U NpakTUYECKUE 3aHATHUS MPEIaracTcs MPOBOIUTH KaK B YCIOBUSAX KaOWHETa, Tak U B (POpME MOJIEBOT0 MPAKTUKYMA.

Pabouan npozpamma cocmaenena na ocHoge:
v" 3akon Poccuiickoii ®enepanun «O6 oOpasoBannu B Poccuiickoii @enepanum» ot 29.12.2012r. Ne273-D3;



v

denepalibHbI TOCYAApCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPT CPEAHETO OOIIero oO0pa3oBaHMs, YTBEPKACHHBINH IMPUKA30M
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 «OO0 yTBepACHUU U BBEICHUU B

neiictBue (penepanbHOrO rocylapcTBEHHOIO O0pa30oBaTENbHOIO CTaHAApPTa CpeAHero obliiero obpazoBaHMs» (B pei. IpUKasa
Muno6puayku Poccun ot 29.12.2014 Nel1645)

MeTroanuecKkre peKOMEHIalluy [0 peain3alii 00pa30BaTeIbHbIX IPOrPAMM €CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKON
HampaBJIE€HHOCTEHN 10 OMOJIOTHH C UCIOJIb30BaHUEM 000py10BaHus 1ieHTpa « Touka poctay.

v

v

AN

AN

v Iesan Kypca:
dbopMHUpOBaHUE SKOJOTUYECKUX 3HAHHWM, YMEHUW U KYJIBTYpHI IIKOJBHUKOB B X0JI€ TEOPETHUYECKOU MOATOTOBKU U TOMCKOBO-
MCCIIEIOBATEIIbCKOU JIESITEIbHOCTH;
KOMILJIEKCHAsI OIICHKAa M MPOTHO3 M3MEHEHWH COCTOSHMSI OOBEKTOB COIIMONPUPOIHON Cpenbl IMOJ BIUSHUEM €CTECTBEHHBIX U
aAHTPOIIOTEHHBIX (PaKTOPOB.

3amayu Kypca:
Pa3BUTHE MHTEPECA K SKOJOTHHU KaK HAYYHOU NUCHUIUINHE;
MPUBUTHE HHTEpPECA K HAYYHBIM HCCIECIOBAaHHUSIM HAa OCHOBE OCBOCHHMSI METOJOB M METOAWMK MO HM3YYEHHIO SKOCHUCTEM,
OpraHu3allid MOHUTOPUHIOBOM AESTEILHOCTH C UCTIOJb30BaHueM o0opynoBanus Llentpa «Touka poctay;
npodeccuoHalIbHAsl OPUCHTAITUS IKOJBbHUKOB;
(dbopMupOBaHUE TOTOBHOCTHU IIKOJBHUKOB K COLIMAJILHOMY B3aMMOJICHCTBHUIO MO BOIMPOCAM YJYYIIICHHUS KauyeCTBa OKPY KaloIIeH
Cpelbl, BOCIIUTAHUE U MPONaraHja akTUBHON IPaKJaHCKOM MO3UIIMY B OTHOILLICHUH 3aIIUTHl U COXPaHEHUS TPUPOIBI.
Peanuzanus 9KoJ0TUYECKON MOATOTOBKHU YYaIIMXCsl B COOTBETCTBUM C JAHHOM MPOrpaMMoOil 00yueHHUs CBsi3aHa C OpraHU3aluen

HOHCKOBO-HCCJ’IGI[OB&TCHBCKOﬁ ACATCIIBHOCTH y4alllUXCA 110 BOIIpOCaAaM MOHHUTOPHHI'Aa COOUOIIPHUPOIAHBIX 00BEKTOB Oprxca}omeﬁ CpCIbI.

Conep:xkaHue mporpaMmmbl
MOIAYIIb 1. Oouue 6onpocel IKON02UHECKO20 MOHUmMOpUH2a (8 4)
Tema 1.1. Ikonozuueckuii monumopune. Hcmopusa pazeumusn
[TonsiTrie 00 PKOIOrMYECKOM MOHUTOPUHTE (MOHUTOPUHTE OKpY>Katolei cpezbl). Llenu sxomornyeckoro MOoHUTOpHUHTa. 13

HCTOPHUU CO3aaHUsI CUCTEMbI MOHUTOPHHI'A B Poccun.



Tema 1.2. Buowt u noocucmemul IK07102Uu4eCK020 MOHUMOPUH2A

Knaccudukaruys BHUAOB 3KOJIOTHYECKOTO MOHHTOPHHTA: IO TPOCTPAHCTBEHHOMY MPUHIMITY — JIOKAJIBHBIA, PETHOHATBHBIH,
HaIlMOHATBHBIA, MEXKIOCYAAPCTBCHHBIM U TJIOOANBHBIN; MO OOBEKTY CICKEHHS — (POHOBBIN (0a30BBIN), WMITAKTHBIA (TOYCUYHBIH),
TEMAaTUYECKHM; MO MPUPOJHBIM KOMIIOHEHTAM — T€OJOTUYECKUM, aTMOC(EpHbIH, THAPOIOrHYECKU, reohu3nuecKuii, MOYBEHHBIMH,
JECHOM, OHOJOTHYECKH, Te00O0TAHUYECKUH, 300JOTUYECKHI; TIO0 OpPraHU3allMOHHBIM OCOOCHHOCTSM — MEXAYHApOJHBIH,
roCyJapCTBeHHbI, MYHHUIUNAIbHBIA, BEJOMCTBEHHbIH H  oOmiecTBeHHBIM. [loAgcHCTEMBI  3KOJIOTMYECKOTO  MOHUTOPHHTIA:
reoQpU3nYecKuii, KIMMATHYECKUH, TUAPOMETEOPOTIOTHYECKUM, OHOJIOrMYECKUl, MOHUTOPUHI 3JI0pOBbSl HACEJIEHUS. YPOBHU
MOHUTOPHWHTIA: JIETAIbHBIN, JIOKAJIbHBIN, pErMOHAJIbHBIN, HAITMOHATBHBIN U r7100ambHbIN. OOBEKTh HAOIIOACHUS U TIOKa3aTENH.

Tema 1.3. MemooOwl IK0102U4eCKO20 MOHUMOPUH2A

MeTonpl ucclieoBaHUs: JAUCTAHIIMOHHBIE (A9POKOCMHUYECKHE) M HazemHble. [loHsATHE O OMOJIOTHYECKOM MOHHUTOPHHTE.
buonornyeckuii MOHUTOPUHT KaK METOJI UCCIIENOBAaHUS: dTallbl U cojaepxkanue. [loHsaTre 0 OMOMHIUKAIIMU KaK METOJ/IC MCCIICIOBAHMSL.
[IpeumyiiecTBa KMBBIX HHAUKATOPOB. MOHUTOPHUHT COCTOSIHUS TPUPOIHBIX pecypcoB B Poccum.

Tema 1.4. Buounouxkauus u eé euowl

[Tonsitue o Ouomngukaumu. Kinaccudukanus m xapakTepucThKa BUAOB OMOMHAMKALMU: cnenuduyeckas U Hecneuupuueckas

OMOUHUKAIIHS; TIPsIMasi U KOCBEHHAs OMOMHANKAIINS, PETUCTPUPYIOIIas OMOUHIUKAIINS M OUOMHINKALIUS 110 aKKyMYJISIIUH.
Tema 1.5. Kapmuposanue 3a2pa3HEHHBIX YUACMKOE

[IpoBenenre KapTUPOBAHUS 3arPA3HEHHBIX YYACTKOB: ATambl padOThl U UX cojepkanue. CopeprkaHue MoAroTOBUTEIHLHOTO dTamna
paboThl: cOOp JaHHBIX 00 MCTOYHWKAX 3arps3HEHUS; COACpPKAHUE XapaKTEPUCTHKU MPOMBINUICHHBIX 00BbekToB. COOp MaTepuana o
MPUPOJHO-KIMMATHUYECKUX YCIOBUAX oOcienyemoil tepputopuu. Coaep:kaHre OCHOBHOTO 3Tama padOThl: OLEHKA aHTPOIOI€HHOTrO
BO3JICUCTBHS Ha OKpYXarollyto cpeny. Hanecenune nadopmannu Ha kapty: 00bEM HHDOpMAITUU U TIOPSTOK HAHECEHUS.

Tema 1.6. QumounouKkayua KaK COCMAGHAA YACMb IKOJI02UYECKO20 MOHUMOPUH2A
duTONHIMKAIMS KaK OJJUH U3 METOJOB OIEHKH KayecTBa OKpyxatoiei cpenbl. [lonstre o duronnankanuu 1 GUTONHINKATOPAX.
Bo3smoxxknoctu metonoB (utonHaukanuu. OpraHU3MBI-PETUCTPATOPhl U OPTaHW3MBI-HAKOMHUTENIW. YUYET BHEIIHUX W BHYTPEHHHX
(hakTOpOB MpU MPOBeACHUN OHOHAMKaMK. Mopdosorniyeckue U3MEHEHHUS] PacTEHUMN, WCIOJIb3yeMble B OMOMHAMKAIMHU. M3MeHeHus
OKPACKH JINCTHEB: XJIOPO3bI, HEKPO3bI, MPEKIACBPEMEHHOE YBsIaHuE, AehOIHnaInsl; U3MEHEHUSI pa3MEPOB OPTaHOB, (JOPMBI, KOJTHMIECTBA
U TIOJIOKEHUSI OPTaHOB, KU3HEHHOU (POPMBI, 5 KU3HEHHOCTH. OCHOBHBIE PACTEHUS] — MHAMKATOPHI 3arpsi3HEHHs] aTMOC(HEPHOTO BO3TyXa.
W3 uctopum Bompoca pa3Butus PUTOMHIUKAINK Kak MeToa. Bkias 3apy0eKHbIX U OTE€UECTBEHHBIX UCCIIEIOBATEIIECH.



MOIAYJIb 2. Jkoa0ru4ecKuii MOHMTOPUHT 3arPA3HEHUS HA3€MHO-BO3AYLIHOM Cpe/ibl: COBPEeMEeHHbIEe METOAbI
OMOMHIUKALMOHHOI0 aHAJIM3A 3arPA3HeHUs aTMocpepHoOro Bo3ayxa (26 u)
Tema 2.1. /Tuxenounouxkayusn

JIMIIaitHUKY Kak ONpenesuTeNu 3arpsi3HEHUsT BO3AYIIHOW cpeapl. lloHsATHe O JMIIadHUKAaX U METOAEC JIUXCHOWHIUKALUU.
Crpoenue numaitnuka. Bzanmopeiictue rpuda u Bogopociu. [lorstue o Tamiome (crioeBuinie). THUITHI THITAWHUKOB TIO BHEIITHEMY BUTY
TaJUIOMOB: HAKUITHBIE (KOPKOBBIE), TUCTOBATHIC U KYCTUCThIC. XapaKTePUCTUKA TUIIOB JIMIIAHHUKOB. BiMsHIE XUMUYECKUX BEIIECTB Ha
mumaitHukd.  M3MeHeHuss Ha  MOpPQOJOrMYECKOM M aHAaTOMO-(U3HOJOTMYECKOM YpOBHSAX. JIOCTOMHCTBA UM HENOCTaTKU
JUXEHOMHJMKALIMM KaK METOoJa M3y4YeHHUs 3arpsA3HeHMs] OKpyKaroued cpenbsl. Metoasl yuéra mnumaiHukoB. PasHooOpasue wu
XapaKTEpPUCTHKA METOJIOB Y4Y€Ta JIMIIAWHUKOB: METOJbl MApUIPYTHOTO YY€Ta; METOJ MpOoQuiel; CTallMOHApHbIE METOABl U METOJ
npoOHbIX TuIomazeil. [TapameTpbl KOJIMYECTBEHHOIO yuéTa JIMIIAHHUKOB: BCTPEYaeMOCTh (4aCTOTa BCTPEUAEMOCTH) U KBajpar (yuETHas
momanka). Kparkas ucropust pa3BuTUs JTUXECHOMHIUKAIUY.

Ipakmukym

Onwvim «OnpeneneHue cBsi3eil BOJOPOCIIU U Tpuda B COCTAaBE JIUIIAWHUKA»: ONpeAesIeHue MPOYHOCTH CBsI3€i BOJIOPOCIIU U Tpuda B
COCTaB€ JIMIIANHNUKA, BO3MOKHOCTH MX Pa3/IeJIbHOTO CYIIECTBOBAHMS.

Hccnedosamenvckas paboma «OnpeneneHue CTENEHU 3arpsi3HEHUs BO3JyXa IO COCTOSIHUIO JIMIIAHHHUKOBY: OIpeleleHHe
CTENEHU TMOKPBITUS M CTENEHH  BCTPEYAEMOCTH THUIIOB JIMIIAWHUKOB; OIpPEACNIEHUE pPa3MEpPOB PO3ETOK W KU3HECIIOCOOHOCTH
JIMIIAMHUKOB.

Tema 2.2. I'azouyecmeumenbHOCMb U 2A30YCMOUYUCOCHb DACH EHUT

Bimsinue 3arps3sHuTEneld Ha XMMHYECKHE ITPOLIECCHI, MPOUCXOASNIME B KIIETKAaX PACTEHUU. BHENIHME NMPU3HAKK MOBPEKICHUS
pacTeHHI TOKCMYHBIMHU BellecTBaMU. [IOHSITHE O ra30yCTOWYMBOCTH M Ta304yBCTBUTEIBHOCTH PACTEHHUM. AmanTanus pacTeHH K
JENUCTBHUIO Ta30B. MexaH3Mbl YCTOWYMBOCTH PACTEHUN K HEOJIaronpuaTHeiM (paktopam. buonoruueckas, anaromo-mopdo- gorudyeckas
1 (pu3n0I0oro-0MoXUMHUUIECcKasi Ta30yCTONYMBOCTh. BiMsSHUE KIMMATHUYECKUX YCIOBHH TEPPUTOPUM HA Ta30yCTOMYMBOCTHh PACTECHUM.
I'pynnel yecroiiunBoctr pacreHuid. Illkana oneHku ra30yCcToMYMBOCTY pacTeHUM. Posib 3€JIEHBIX HACAXKIAECHUN B OUUILEHUNA TOPOJICKOIO
Bo3ayxa. Ilple3agepkuBaromiMe CBOMCTBA PA3JIMYHBIX TMOPOJ JEPEBbEB U KYCTAPHUKOB. XAapaKTEPUCTUKA PACTECHUU IO
npUIeQUIBTPYIOIEH CIOCOOHOCTH. XapaKTEepPUCTHUKA IPEBECHBIX MOPO U KYCTAPHUKOB IO KJIaccaM ra30yCTOMYUBOCTH.

Ipakmukym

IIpoexmno-uccneoosamenvckas paboma «V3ydeHne COCTOSHUS PACTUTENBHOCTH M pa3paboTKa MPOEKTa O3EJIEHEHUS CBOETO
MUKpopaiioHa». OnpeneneHrue BHIOBOTO COCTaBa JIPEBECHO-KYCTAPHUKOBBIX MOPOJ, MOBpEXACHUN U 3a0oneBaHuil. M3ydeHue
COCTOSIHHSL IPEBECHBIX MOPOJ BJOJIb aBTOAOPOT C PA3IMYHON CTENEHbIO Harpy3ku. CocTaBlIeHHE KapThl Ta30yCTOMYMBOCTH JIPEBECHO-



KyCTapHUKOBOM pAaCTUTEIBHOCTH pailoHa MPOXMBAaHMSA HA OCHOBE JaHHBIX MPOBEIEHHOrO HccienoBaHus. PazpaboTka mpoekTa
03€JICHEHHsI CBOETO MUKPOpalioHa.

Tema 2.3. CHesicnblit ROKp08 KAK UHOUKAMOP 3A2PA3ZHEHUA RPUPOOHOIL cPedbl

CHEXHBII TIOKPOB KaK WMHIWAKATOP TIPOIIECCOB 3aKUCICHHUS NPHPOAHBIX CpEN. Tambl 3arpsS3HEHUS CHEKHOTO IOKPOBA.
Ilpakmuxym

Hccneoosamenvckaa paboma «CHEXHBIH TOKPOB KaK HHIWKATOP 3arps3HEHHs] aTMOC(EPHOTO BO3/AyXa TOPOACKOW CPEIbD».
Meronanka paboThl CO CHEXHBIMH MpoOamMu: 0TOOp Mpob cHera, mpeaBapuTeabHas 00padoTka Mpoo, MOArOTOBKA MPOObI, pacTaryiiBaHUe
npoOsl. Ompenenenne Macchl MOCTYIUICHHM CHera Ha oOcieayemyro TeppuTopuio. KomndecTBeHHOE oOmpeaenieHUe 3arps3HsIONINX
BemiectB. OmnpeneneHue (U3MYECKUX CBOWCTB TaJIOrO CHEra: MPO3pAayHOCTH, MWHTEHCHMBHOCTH M XapakTepa 3araxa, IBETHOCTH.
Meronuka OmnpeaeseHus XUMUYECKUX CBOMCTB TaJIOrO CHEra: ONpelleJieHue KHUCIOTHOCTH, COJEP)KaHHS OPTaHMYECKHX BEIIECTB,
CTHIOCOOBI OIpeeTICHHsI HATMYKS NOHOB JKeJe3a, CBUHIIA, ME/IH, XJI0pa, CYIb(aT-noHOB.

Tema 2.4. Ouenka cocmoanus cpeovl HA OCHOBE Mem00a PayKmyupyrouiei acumMmempuu

AcuMMeTpHUs JIMCTOBOTO ammapara Kak MOoKa3aTelb CTPECCOBBIX (pakTopoB. TpeOGoBaHus K BUIaM-OMOMHIMKATOpamM. MeTObI
OIICHKH CTPECCOBOTO BO3ACHCTBUS Ha pacTeHHSA: MOPQOJOTHYECKUE (HATUYHE XJIOPO30B W HEKPO30B, M3MECHCHHS JIMHBI M MAaCCHI
JUCTHEB) U (PU3HNOJIOTr0-OMOXUMHUYECKHE (OBOJTHEHHOCTh, TUTMEHTHBIN cocTaB). [lorsTue o Quykryupyromei acumMmeTpur. MoielIbHBIC
O0OBEKTHI.

Ipakmukym

Hccnedosamenvckas paboma «W3ydeHne QIyKTyHpyromend acMMMETPUH Y pACTCHHUH KaK IIOKa3aTells KauyecTBa Cpeibl
obutaHus». PekoMeHmanmy mo oTOOpy Marepuajna u padoTe ¢ HUM. XapaKTEPHUCTHKA HMCCICTYeMbIX yYY4aCcTKOB palioHa IO HAIMYHIO
CTAIMOHAPHBIX MCTOYHUKOB 3arpsi3HCHHS W MO TPAHCHIOPTHOM Harpys3ke. OOpaboTka JaHHBIX MO OIEHKE CTaOWILHOCTH Pa3BUTHUS C
HCITOJIb30BaHUEM MEPHBIX MPU3HAKOB (TIpoMepoB smcrta). Pacuér mokasareneld acumMerpuu. OreHKa KadecTBa CPeIbl MO 3HAYCHUIO
MHTETPAJILHOTO TIOKa3aTensi CTAOMJIBHOCTH Pa3BUTHSA. METOMUMKH H3ydeHHUs MapamMeTpoB (DIyKTyHpYIOMmEeH acCHuMMETPUM JIUCTHEB:
M3ydeHUe mapaMmeTpoB GIYKTYUPYIOIIEH aCUMMETPHUH JIMCThEB OepE3bl MOBUCIION, JIUTIBI CEPAIETUCTHON, KIEHA OCTPOJIMCTHOTO, 1y0a
YepenryaToro.

Uccneoosamenvckas paboma «PacdéTHas OIleHKAa KOJMYECTBA BHIOPOCOB BPEIHBIX BEIIECTB B BO3AYX OT aBTOTPAHCIIOPTAY.
Pacuér cpegHecyTOUYHOro MOTOKAa aBTOTPAHCIOPTA HA KOHTPOJBHBIX y4acTKaX; yAEJIBHOTO pacxoja TOIUIMBA; KOJIMYECTBAa TOIUIMBA
Pa3HOTO BHU/A, C)KMUTAEMOTO JBUTATEISIMU aBTOMAIIMH; KOJWYECTBA BBIJCIMBINNXCS BPEIHBIX BemiecTB. McciaemoBarenbekas pabora



«OlLleHKa COCTOSIHUA JIpeBOCTOs napka». [IpoBeneHne MHBEHTapu3aluu APEBECHBIX HACAXICHUN M3y4aeMONl TEpPUTOPUH (KIFOUEBOTO
yuacTka). Pacuér BBICOTBHI OOBEKTOB 0€3 cleluaIbHBIX MPUOOPOB pa3iIndyHbBIMU criocoOamu. OmpeneneHne OKPYKHOCTU M JUaMmeTpa
CTBOJIA; MPUMEPHOTO BO3pacTa JepeBheB Huccienyemon mmiomanaku. CoctaBienue (popmyssl apeBocTos. OmpesernieHne COCTOSHUS
IPEBOCTOS ITapKa ¢ UCIOJIB30BAHUEM IIPOCTEHUIIEHN IIKAIBI.

MOAYJIb 3. MOHMTOPHMHI BOJXHOM cpeabl: OMOMHAMKALMS 3arpsA3HeHUsI BOAHOM cpeabl (12 v)
Tema 3.1. MemooOwl 2udpoouU0I102UUECKO20 AHATU3A

['unpoOuonornyeckuii aHanu3 Kak OMOJOTUYECKUM METOJ OIICHKM KadecTBa BOJbI. [IoHSATHE O THIPOOMOIOTMYECKOM aHaIu3e.
[ToxazaTenn CTENeHW 3arps3HEHUS: BHAOBOE pPa3HOOOpa3We, IJIOTHOCTh BHUAOB, TUIOTHOCTh OPTaHW3MOB, IUIOTHOCTH OHMOMAcChI H
MOKa3aTeIbHOE 3HAaYeHHE BUAOB. Pacu€THbIE MHIEKCH B 9KOJIOTMUYECKOM MOHHMTOPHHTIE: MHAECKCHI, UCIIOIB3YIONIME XapaKTep MUTaHUS
opraHu3MoB. VMHAEKCHI, UCTIOIB3YIONIME COOTHOIIEHHWE KPYIMHBIX TakCOHOB. OIleHKa KayecTBa SKOCHCTEMbI MO HHJIEKCaM BHIOBOTO
pazHooOpasms. OIleHKa 30H CampoOHOCTH 10 IMOKa3aTeabHBIM opraHu3MaM. OIEHKa KadecTBa HKOCHUCTEMBI II0 COOTHOIICHHUIO
KOJIMYECTBA BHUJIOB, YCTOMYMBBIX WM HEYCTOMUYMBBIX K 3arpsisHeHuto. Mupekcbl oOmrHocTH (cxoncTBa). KpaTkas XxapakTtepuctuka
OMOJIOTUYECKUX METOJOB OIICHKHM 3arpsi3HCHUS BOJA: MpeUMyIIecTBa M HemocTatku. CampoOHocTh opraHu3moB. OICHKAa CTEICHH
3arpsi3HEHHOCTH BOJ TIO TOKa3aTENbHBIM (MHAMKATOPHBIM) opranu3mam. [loHsTue o campoOHOCTH, CampoOHOCTH BHJIA, CHCTEME
canpoOHoCTH. 30HBI CAampoOHOCTHU: OJMTocanpoOHbIe, OeTa-Me30canpoOHbie, anbgha-Me30canpoOHbIe U TMOJUCANPOOHBIC; UX
xapakTepuctuka. OakTopsel, BIUSIONINE HA CaPOOHOCTh BOJOEMA.

Tema 3.2. Memoouka padomuwt c npodamu 3000enmoca

Metonuka paboTel ¢ mpobamu 3000eHTOCa. COOp mpoO, duKkcanus, STUKETUpPOBaHUE, O00BEM MpoObI, 00paboTka mMpoo.
Ilpakmuxym

Cocmaenenue nacnopma xapakmepuszyemoz2o 6000éma. OnucaHue OCHOBHBIX SKOJOTMYECKHX OCOOEHHOCTEH BOJOEMA: IIBET,
MPO3PAYHOCTh, TEMIIEpaTypa, 3amax. BBISIBIEHHWE CTENEHH aHTPOIOTCHHOW HArpy3KH Ha BOJHBIN OHMOTEOIEHO3 MyTEM MPUMEHEHHS
MeToaa 3oouHauKanun. OmNpeeeHne Kiiacca KauecTBa BoJI. BBISIBIICHWE CTENEHNW aHTPOIIOTCHHOW HArpy3KH Ha BOIHBIA OHOTEOIIEHO3
nyTéM TpPUMEHEHHUS MeTo/a (PUTOMHIUKAIMK. DKCIPECC-OIeHKa KadecTBa BOJBI MO CEMEUCTBY pPSACKOBBIX. [IpakTmdeckas pabora
«M3ydeHne kKauecTBa BOJBI U3 PA3IUYHBIX MPECHBIX HUCTOYHHKOBY». OmpeneneHrne Gpu3nuecKux mokazareneil 00pas3ioB BOABI: 3amaxa,
1BeTa, Mpo3pavyHoctu. OnpeneneHrne XUMUIECKUX TIoKazareieli 00pa3IioB BOABI: HAIMYUS KaTHOHOB JKeJie3a, CBUHIIA, XJIOPHI-UOHOB,
HUTPATOB U HUTPUTOB, )KECTKOCTU BOJIbI, AHNOHOB KHUCJIOTHBIX OCAIKOB.

MOAYJIb 4. MOHUTOPHUHT MOYB (22 1)



Tema 4.1. Buounouxayusn 3azpa3HeHUA NOYGEHHOIL CPEObl

Uzyuenne 3arpsiznenust mouB Kypckoro paitona. CTpykTypa >KMBOTHOTO HAacelI€HHs IMOYBBI U (DAaKTOPHI €ro pasHooOpas3usl.
BrusiHue TEXHOTEHHOTO 3arpsi3HEHUS Ha IOYBEHHBIX OECHO3BOHOYHBIX. DayHucTHYecKas OumowHIuKauusg. V3MeHeHue BUAOBOTO
COCTaBa M KOJIMYECTBA MOYBEHHBIX M HAMOUYBEHHBIX OECIIO3BOHOYHBIX KMUBOTHBIX KaK MOKa3aTeilb aHTPOIMOTEHHOI'O BO3JECUCTBUS Ha
OKpYXaIoIyl0 cpeay. BblOOp OpraHum3MoOB [Jisi JUArHOCTUKH COCTOSIHUS IMOYBEHHOM Cpelbl. DKOJOTMYECKUE TPYNIbl MOYBEHHBIX
OpraHU3MOB, XapaKTepUCcTUKa Ipynin. Victopust pa3BuTus U U3yuyeHUss OMOMHANKAIIMY TTOYBBI B OTEYECTBEHHOM HAYKe.

Ilpakmukym V3ydyenue (pu3NKO-XMMHUYECKHX CBOMCTB IOYB IIKOJIBHOTO JBOpPA. Y CTAHOBJIEHUE 3aBHCHUMOCTH MEXIY (PU3MKO-
XUMHUYECKUMHU CBOMCTBAMH MOYBBI U YUCIEHHOCTBIO OECIIO3BOHOYHBIX.

Onvim «BpIsiBIEHHE POJIM T0XKIEBBIX YEPBEH B MOYBOOOPA30BATEIBHOM MPOIIECCEN.

Onvim «BbpIsSIBIEHHE 3aBUCUMOCTH MEXIY (U3MKO-XMMHUYECKMMU CBOMCTBAMM MOYBBI M YHCIEHHOCTHIO OECIO3BOHOYHBIXY.
Ipakxmuueckasa paboma «OnpejeneHne KUCIOTHOCTU MOYBBI C MOMOIIBIO MPUTOTOBJIEHHBIX MHAMKATOPOB HA PACTUTEIBLHOW OCHOBEY.
[IpuroroBieHne HHIMKATOPHBIX OTBAapOB M HMHAMKATOpHOM Oymaru. OmpeneneHue KUCIOTHOCTH OOpa3loB IMOYBBI HCCIETYEMbBIX
YYacTKOB: OTOOp U MPUTOTOBIIEHUE NMOYBEHHON MpoObl. MccnenoBaHne OKpacku MOJIyYE€HHBIX PaCTUTENIbHBIX UHIUKATOPOB B KUCIION U
LIEJIOYHOM cpeaax.

Ipaxmuueckas paboma «OrnpeneneHre KUCIOTHOCTH MOYBBI Pa3IMYHbIMU criocoOamm». OmnpeneneHne KUCIOTHOCTH MOYBHI €
MOMOILBIO YHUBEPCATLHOTO MHAMKATOPA; C MOMOIIbI0 AaTuynka pH uudpoBoii 1aboparopuu; ¢ HOMOLIBI0 MEIOBOTO pacTBOpA.

Oxcnepumenmanvrasn paboma «OnpeneneHrue coiep KaHns CBUHIIA B 3€JIEHOM Macce Ta30HHBIX TPaB». DKCIPECC-METO bl OLEHKU
TOKCUYHOCTH TOYBEHHOM Cpefbl C MOoMoIIbI0 0roTecToB. OnbIT «M3yueHne kauecTBa MbLIbIbI PACTEHUN KaK MOKa3aTess 3arpsa3HeHUs
cpelbl OOMTaHUs». Y CTAHOBJIEHUE 3aBUCUMOCTH KauyecTBa MbUIBLEBBIX 3EPEH OT YPOBHS (PU3MUECKOTO U XMMHUYECKOTO 3arpsi3HEHHUS
cpensl. OmbIT «BcxoxkecTh CeMsiH Kpecc-cajaTa KakK IoKa3aTellb 3arps3HEHHs MOYBbDY. BiusHue kauecTBa cpenbl oOMTaHUS Ha
MOP(OJIOTUYECKHE U aHATOMUYECKHUE M3MEHEHUsI pacTeHUuH. OnbIT «DHEprus mpopacTaHUsi CEMSH OJlyBaHUMKA JIEKAPCTBEHHOTO Kak
nokasareib 3arpsi3HEeHUs] TOUBEHHOM cpeb». M3yueHne sHepruu npopacTaHusi CeMsiH OyBaHYMKa, COOPAHHBIX ¢ HECKOJIBKHX YYaCTKOB
C IPEITOJIOKUTENBHO PA3HOM CTENEHBIO MOYBEHHOTO U aTMOC(EPHOT0 3arpsi3HEHHUS.

Tema 4.2. /loscoesvie uepeu Kak uHOUKAMOPsl 3a2PAHEHHOCHU NOYEbL
Hcnonb3oBanne KU3HEHHBIX (DOPM JTOKIEBBIX U IPYTUX OC€CIIO3BOHOYHBIX MPH OIEHKE CTENEHU BO3JICHCTBUS aBTOTPAHCIIOPTA U
JAPYTUX 3arps3HUTENICH HAa IKOCHUCTEMBI YepBEeH. DKOJOTHUYECKHE TPYIIIBI JTOXKACBBIX 4YepBei. Biusaue ximMmatudeckux (pakTopoB u
THIA MIOYB HAa PACIpPOCTPAHEHUE JTOKIEBBIX YEPBE.
Ilpakmukym



Hccneoosamenvckas paboma «VI3ydeHne UNCIEHHOCTH JOXKAEBBIX 4YEpBEM B pa3iMYHbIX OMOLEHO3aX Kak IOKa3aTels
CTaOMIILHOCTU MOYBEHHO cpefbl». Onpenenenre ycaoBuil 0OUTaHUS JOXKACBOTO YEPBs U BIUSHUS CPE/bl Ha YUCIEHHOCTh U OnoMaccy
I10 TOYBEHHBIM F'OPU30HTAM Ha UCCIIEYEMBIX Y4acTKax

Y4eOHO-TEMATHYECCKUH TIJIAH

Ne Ha3BaHue Tembl TEeopus NMPaKTHKA BCero
1 | MOAYIIb 1. Obugue 6onpocevt IKOI02UHECKO20 MOHUMOPUH2A 7 7 14

2 | Tema 1.1. Dxonocuueckuii monumopune. Mcmopus pazeéumus 1 1 2

3 | Tema 1.2. Buowl u noocucmemul 3K0102UHECKO20 MOHUMOPUHEA 1 1 2

4 | Tema 1.3. MemoOwbl aKon02ULECKO20 MOHUMOPUHSA 1 1 2

5 | Tema 1.4. Buounouxayus u eé 8uobl 1 1 2




Tema 1.5. Kapmuposarue 3a2pA3HEHHbIX YUACMKO8

7 | Tema 1.6. Dumounouxayus Kak cOCMAsHAsl 4acmb IKOJI02UUECKO20 1 1 2
MOHUMOpUH2A

8 | MOAVYJIb 2. Dkooru4ecKuii MOHUTOPUHT 3arpsi3HEHUsI HA3eMHO- 4 4 8
BO3/YIIHOM Cpe/ibl: COBPeMeHHbIe MeTOAbl OMOMHIUKAIIMOHHOTO
aHaAJIN3a 3arpsi3HeHust aTMOC(epHOro BO31yXa

9 | Tema 2.1. Jluxenounouxayus 1 1 2

10 | Tema 2.2. I'azouyecmseumenbHOCMb U 2a30YCMOULUBOCNb PACEHULL 1 1 2

11 | Tema 2.3. CreorcHblli NOKPO8 KAK UHOUKAMOP 3A2PA3ZHEHUs NPUPOOHOT 2 1 3
cpeobl

12 | Tema 2.4. Oyenka cocmosinus cpeovl Ha 0CHOge Memooa ¢haykmyupyrowen | 1 2 3
acummempuu

Ne Ha3BaHue TeMblI Teopusi MpaKkTHuKa BCEro

1 | MOAYJIb 3. MOHUTOPHMHI BOJAHOI cpeabl: OMOUMHIUKALMS 2 2 4
3arpsi3HeHMsl BOJIHOM cpebl

2 | Tema 3.1. MemooOvwl 2u0pobuoiocuueckoeo anaiusa 1 2 3

3 | Tema 3.2. Memoouka pabomvl ¢ npobamu 3006enmoca 1 1 2

4 | MOAYJIb 4. MOHUTOPHMHI IOYB 2 2 4

S | Tema 4.1. Buounouxayus 3acpsa3HeHus NOY8EHHOU cpeobl 1 2 3




6 | Tema 4.2. Jlodcoesvle uepsu Kaxk UHOUKAMOPbL 3A2PAZHEHHOCMU NOYBHL 1 1 2

IInanupyemblie pe3yJibTaThbl 0CBOEHHUS Kypca
B pesynbraTe M3yueHHUs 3JIEKTUBHOTO Kypca Ha YpPOBHE CpeIHEro oOuliero oOpa3oBaHUsl y ydamuxcsi OyayT chopMUpOBaHbI
CJIeIyIOLIUE TTPEIMETHBIE PE3YIbTATHI.

Yuawuiica nayuumcesa:
— TMOHWUMAaTh, YTO TAKOE HSKOJOTUYECKHH MOHUTOPHUHT, IIEJM DKOJOTHYECKOTO MOHHUTOPHUHTA, OCOOCHHOCTH €ro OpraHu3alud |

MPOBEJICHUSI, 3HATh UCTOPHUIO €T0 Pa3BUTHS;
— OMPENEIATh BUIBI M MIOJICUCTEMBI DKOJIOTHYECKOTO MOHUTOPUHTA, MPUHIIUIIBI KIaCCU(DUKAIIUKA BUIOB IKOJIOTHUECKOTO MOHUTOPHHTA;
— OIKCHIBATh OCHOBHBIE METO/bI HIKOJIOTHYECKOTO MOHUTOPUHTA;

— KJaccuUUUPOBATh METOJIBI 1 METOJMKH UCCIIEIOBAHUS 3arPsI3HEHUSI 0OBEKTOB OKPYKAIOIIEH CPEIbl;

— XapaKTepu30BaTh BUJbl aHTPOIIOT€HHOI'O BO3/ICMCTBUS HA OKPYKAIOIIYIO CPENy;



— OOBACHATH 3HAYCHUE MOHATUI: OMOMHANUKALIHS, BUIbI OMOMHIUKALWHU, PUTOMHIANKAIS, PUTOUHANKATOPBL;

— y3HaBaTh BUJIbl PACTEHUH U KUBOTHBIX, ABIISIOIINXCS MHIUKATOPAMU COCTOSTHUS OKPY>KaIOIEH CPeIbl;

— MOHUMATh BKJIAJl 3apyOEKHBIX U OTEUECTBEHHBIX HCCIIEA0BATENEH B U3yUeHHE OMOUHIUKALINY;

— OIPEACIIATh ITAIlbl KAPTUPOBAHUS 3aTPAIHEHUS;

— OMNKCHIBATH METOJIbI JIMXCHOMHANKAIUUA U (PIYKTYUPYIOIIEH CUMMETPUU; METOAbI OLEHKH CTPECCOBOIO BO3JCUCTBUS HAa PACTCHUS:
Mopdosiorudeckue u Gru3noJIoro-OnOXuMHUUIECKHUE;

— XapakTepu30BaTh MEXAaHM3Mbl YCTOMUMBOCTH pPAcTeHUN K HEOIaronpusTHbIM (aKTopaM; Ia30yCTOWYMBOCTH (OMOJIOTHYECKYIO,
aHATOMO-MOP(OJIOTHIECKYI0O U (PU3HOIOTO-OMOXUMHUYECKYIO); BIUSHUE KIMMATHUECKUX YCIOBUW TEPPUTOPUHU HA Ta30yCTONYHUBOCTH
PACTEHHMI; TPYIIIbl YCTOMYUBOCTH PACTEHUM;

— XapaKTepU30BaTh CHEXKHBIN MOKPOB KaK MHAUKATOP MPOIIECCOB 3aKUCICHUS PUPOTHBIX CPE;

— HCII0JIB30BAaTh METOJIUKY pabOThI CO CHEKHBIMH MPOOaMU; KOJIMYECTBEHHOE U KAYECTBEHHOE OIPE/IETICHHUE 3arpsI3HAIOIINX BEILIECTB;
— TMPOBOJAUTH TUJIPOOMOJOTUYECKUIN aHamu3: TUAPOOUONOTMYECKUN aHaliu3 Kak OWMOJIOTMYECKHMH METOJl OLICHKHM KauecTBa BOJbI;
MOKa3aTeIM CTENEHH 3arpsA3HEHNUS; pacu€THbIE MHACKCHI B SKOJIOTMYECKOM MOHUTOPUHTE;

— paboTathb ¢ nmpodamu 3000€HTOCA;

— ONHCHIBATh CTPYKTYpPY XUBOTHOTO HACENEHUs TOYBHI W (AKTOPHI €ro pa3HoOoOpasws: BIUSHUE TEXHOTEHHOTO 3arpsi3HEHUS Ha
MMOYBEHHBIX OECTIO3BOHOYHBIX.

Yuawuiica nonyuum eo3mosrrcnocmo nayyumuca:

— paboTarthb co crenuaIbHbIM JJA0OPATOPHBIM 000PYIOBAHUEM;

— CpaBHUBATh OMOJIOTHYCCKHIE OOBEKTHI,

— OILICHUBATh CTEINEHb 3arPA3HEHHOCTH BOJIbI, COCTOSTHIE YUCTOTHI BO3/1yXa U MOYBbI, OCHOBBIBASICh HA COCTOSIHUN OMOMHAUKATOPOB;
— ONPEIENSTh U CPABHUBATH KAU€CTBEHHBIE U KOJIMYECTBEHHBIC TTOKA3aTENIH XapaKTepU3yeMbIX 00bEKTOB, Cpell OOUTaHMS;
— MPOTHO3UPOBATH M MOACINPOBATH Pa3BUTUE CUTYAIIHIA,
— paboTaTh ¢ 3amucIMH, OTYETAMH THEBHUKOB UCCIIEOBAaHUH KaK UCTOYHHUKAMU HH(POPMAIIIH;
— MPOBOJUTH KAPTUPOBAHUE 3arPsI3HEHHBIX YIaCTKOB,

— OCYILECTBIISATh MOHMTOPHUHI 3arpsi3HEHUs] PA3IMYHBIX Cpel OOMTaHus (HA3€MHO-BO3YIIHOM, BOJHOM, MOYBEHHOW) Ha OCHOBE
MIPUMEHEHUS aJIEKBATHBIX METO/IOB HCCIIEI0BAHUS;

— MPOBOJUTH OLIEHKY COCTOSIHUS CPeJibl Ha OCHOBE MeTo/1a (DIIyKTYUPYIOLIEH aCUMMETPHH;



— IPOBOJIUTH OLICHKY COCTOSIHUSA IPEBECHOU PACTUTEIBHOCTH;

— OCYILECTBIISTh U3YUYEHHUE COCTOSHUS PACTUTEIBHOCTH TEPPUTOPHUH;

— COCTABJIATH KapThl Fa30yCTOMYMBOCTH IPEBECHO-KYCTAPHUKOBOW PACTUTEIIBHOCTH;

— pa3palaTbIBaTh IPOEKTHI O3EJICHEHUSI CBOETO MUKPOpPaiioHa;

— ONPENENITh (PUINKO-XUMUUYECKUE TApAMETPhl U3y4aeMbIX OOBEKTOB U Cpesl OOUTaHUS;

— ONPEIENTh KJIaCC KayecTBa BOJ HA OCHOBE IPUMEHEHUS METOI0B (PUTO- U 300MHIUKAIUY;

— YCTaHABJIMBATh 3aBUCUMOCTb MEXY (PU3UKO-XUMUYECKUMU CBOMCTBAMHU MOYBHI U YHMCIEHHOCTHIO O€CII03BOHOYHBIX;
— ONPENEIATh YPOBEHb KACIOTHOCTH IIOYBHI;

— HMCMOJIB30BaTh 3KCIPECC-METObI OLIEHKH TOKCHYHOCTH MIOYBEHHOM CPEJbl C MOMOIIbI0 OMOTECTOB.

YuyeOHO-MeTOANYECKOE o0ecIeueHme

YuebHo-MeToaruecKoe o0ecreyeHnue Kypca BKIIOYAeT B ceOst yueOHOe mocoOue sl yqalmuxcs ¥ IporpaMmy Kypca. YueOHoe
nocooue I ydamuxcs oOecredymBacT CoJepiKaTelbHyl0 YacTh Kypca. CopepkaHue MOcoOHs pa3OuTo Ha maparpadbl, BKIIOYACT
TUIaKTHYECKUN MaTeprai (BOIPOCHI, YIIPAKHCHUS, 33]]a9H, JOMAITHUA SKCIIEPUMEHT), IPAKTHUECKHAE PAOOTHI.

OUPPOBASA TABOPATOPHUA YUHEHNYECKASA

e [{[udpoBbie JaTUMKHU ANEKTPONPOBOIHOCTH, pH, mosoxkeHus, TeMneparypsbl, aOCOIIOTHOTO JaBJICHUS;
¢ [[udporoii ocrimuiorpadguueckuii 1aTuuK;

e Beckl anektponHbie yueOnbie 200 r;

e Mukpockon: UG pOBON WU ONTUYECKHM ¢ yBeandeHuem ot 80 X;

e Ha0op a1 3roTOBICHUS] MUKPOIIPENIapaToB;

e Mukponpenapatsl (Habop);

e CoelMHUTEINbHBIE POBOJIA, IPOTPAMMHOE O0eCIieueHne, METOANYECKHUE YKa3aHUs;

KOMIUVIEKT ITOCY Ibl 1 OBOPYJIOBAHUA JJISd YHEHUYECKHUX OIIBITOB

e [IITaTuB 1aOOPATOPHBIN XUMUYECKHIA:



e HabGop vamek [lerpu:

e HaGop MHCTpyMEHTOB NpenapoBaIbHBIX:

e JIoXKa JUIsl COKUTaHUS BEILIECTB:

e Crynka dapdopoBas ¢ MECTUKOM:

e HaGop 6aHOK, CKIISIHOK, (DJIAaKOHOB JIJIs1 XpaHEHUSI TBEPABIX PEaKTUBOB;
e HaGop mpubopox (I1X-14, [1X-16);

e [Ipubop 17151 MoSTydeHusl ra3oB.;

e CiMpTOBKA U roprovee 1Jis Hee;

e OuibTpoBanbHas Oymara (50 mit.);

e Konba koHn4ueckas;

e [lanouka crekiissHHAs (C PE3UHOBBIM HAKOHEYHUKOM );

e Yanieuka /Ui BeIapyBaHusl (BhIMApUTENIbHAS YaIlleuKa);
e MepHblii uINHAP (TUIACTUKOBBIN);

e BopoHka CcTekJsiHHas (Manas);

e Crakad crexiasHHBINA (100 mi);



Ka.]'leH)]apHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE

10-11 knacc
Ne Hdara Tema ypoxa(3aHsiTusi) ®opma Buabl yueOHo# 1eITeJIbHOCTH HUcnoab3oBanue
n/n | [lnan | ®akr OpraHu3anuu JIa0OpaTOPHOIO U
YPOKa (3aHATHA) uudposoro
o0opyaoBaHus (LIEHTP
«Touka pocray)
Moayas 1. O0umue BONpochl IKOJIOrM4€CKOro MOHUTOPUHI A
1 [Tonsitue 06 Ypoxk - nexkuust | [lonssitue 006 skonorudeckom | [udposas
9KOJIOTUYECKOM MOHUTOpPUHTE  (MOHUTOPHUHTE | TabopaTopus 1o
MOHUTOPUHIE oKkpyxatomeir cpenbl). ILlenu | Ouonorum
9KOJIOTUYECKOTO MOHUTOPHWHTA.
N3 wucropum MOHUTOpPUHTA B
Poccun
2 Buapl u noacrucremsl VYpok - nexuust | Knaccudukanus Bu0B | Lludposas
AKOJIOTUYECKOTO AKOJIOTUYECKOTO MOHHUTOPHUHTA. | TJabopaTopus 1o
MOHUTOPHUHTA [ToacucTemMbl  3KOJIOrMYECKOTO | OMOIOTUU

MOHUTOPHUHTA. YpoBHU
MOHUTOPUHTA. OOBEKTHI




HaOJIFOAEHUS U MTOKA3aTEN

Mertonbt Ypok - cemunap | Meronsl uccnenosanus. | [{udponas
3KOJIOTUYECKOIO buonornyecknii  MOHUTOPHHT | JaOOopaTopHs 10
MOHUTOPUHTIA KaKk  METOJl  HUCCJIEeIOBaHUs: | OUOIOTUU
JTaIlbl 151 COZEpKaHHUE.
[Ipeumyuiecrsa YKHUBBIX
VHJIUKAaTOPOB. MoHuTOpUHT
COCTOSIHUSA IIPUPOJHBIX
pecypcoB B Poccun
buounnnukamnuda n eé VYpok - nexuust | [lonsitue o  Ouounaukauud. | [udposas
BU/IbI Knaccudukanms u | 1aboparopus o
XapaKTEPUCTHUKA BUJIOB | OMOJIOTUH
OMOMHINKAIITU
Kapruposanue VYpok - nexkuus | [IpoBenenue KapTUPOBAHUSA
3arpsA3HEHHBIX 3arpsA3HEHHBIX YYaCTKOB: J3Tallbl
Y4aCTKOB paboThl U WX COJAEpNKaHUE.
®duzuko-reorpapudecKkue u
Kap THPOBAHNC YpOK - IKOHOMHKO-Teorpaduueckue Hugposas
3arpsiI3HEHHBIX MIPAKTUKYM XAPAKTEPUCTHKH  TEPPUTOPHH naboparopus 1o
Y4aCTKOB B — onoJIoruu
dutonHIUKAIIMI KaK Ypoxk - nekuust | DUTOMHAMKALMUSA KaK OJWH U3
COCTaBHasl 4acTh METOJIOB  OILICHKA  KaudecTBa
DKOJIOTMYECKOr0 okpyxarouien cpenpl. [lonsarue
MOHUTOPUHTA 0 buTOMHIUKAITUN 151
(duTOMHIUKATOpAX.
OpraHu3mbl-perucTpaTopsl U
@uToMHAMKALMA KaK Ypoxk - OPTraHU3MbI-HAKOIIUTEIIH. Hudposas

Mopdosmornueckre U3MEHEHUS




COCTaBHaA 4acCTb
SKOJIOIn4€CKOIro
MOHHUTOPHHI'A

MIPAKTUKYM

pacTeHMM, HCIIOJIb3yEMbIE
OMOMHANKALINY.
pPaCcTeHUS—HHANKATOPBI
3arpsA3HEHUS

aTMOoC(EepHOTO
BO31yxa. BKilag poCCUUCKUX U
3apyOeKHBIX YUYEHBIX
pa3BUTHE (PUTOMHIUKAIIIN

B | Tabopatopus 1o

OcCHOBHBIE | OMOJIOTHH

B

MoayJib 2. IK0JOrH4eCKNid MOHUTOPHHI 3arpsi3HEHUS HA3€MHO-BO3YIIHOM CpeAbl: COBPEMEHHbIE METO/IbI

OMOMHIUKANMOHHOI0 aHAJIN3A 3arPsiI3HEHUs aTMOC(epHOro BO3ayxa

9 JInxeHomHuKanus Ypoxk - nexuus
10 CrpoeHne numanHuKOB YPOK - IpaKTUKyM
11 BinusHue xuMnueckux Vpok - nexuus
BEILIECTB Ha JIMIMIaMHUKHU
12 Metozpl yueTa TMIIAHHUKOB | YPOK - MPAKTUKYM
13 Omnpenenenue cps3eit VYpox - nexuus
BOJIOpOCIIel U rpuda B
COCTaB€ JMIIANHUKA
14 Onpenenenue cBszeit VYPOK - IpakTUKyM
BOJIOpOCIIel u rpuda B
COCTaBe JIMIIANHUKA
15 Bnusinue 3arps3HuTeneit Ha Ypok - nexkuust

XUMHUYCCKHC IIPOLICCCHI,
IMPOUCXOIAIINC B KIICTKAX

pacTEHUMN.

Pa6ora C
Pa3JIMYHBIMU
MCTOYHHUKAMU
uH(popmanuu,
MPOCMOTP
Mpe3eHTaluu 1
BUJIeOPArMEHTOB,
o0CyXeHne Iocie
MPOCMOTpA,
HaIlMCaHue 3cCce.
JInmanauku KakK
onpeeuTeNn
3arpss3 HEHHUS
BO3JIYIIHOM CpEJBbI.
Ctpoenue
JIMIIAHUKOB.
Bnusuue
XUMHYECKHUX
BCIIIECTB Ha
JIMIIIANHUKH.
Metonbl y4yéra

Hudposoit Mukpockorn

udpoBoit MuUKpocKoI

[udpoBoit MUKpPOCKOIT




JIMIIIANHUKOB.
[Ipaktukym. OmnbIT
«Onpenenenue
CBSI3€U BOAOPOCIH U
rpuba B COCTaBe

JIMILIAHUKAY.
Hccnenosarensckas
pabora
«Omnpexnenenune
CTETIICHU
3arpsi3HEHUS
BO3/yXa o
COCTOSTHHIO
JIMIIATHUKOBY
16 Bnustnue 3arpssuurteneit Ha VYpox - nexuus Pabora ¢ | Undposon mmnkpockon
XUMHUYECKHE TTPOIIECCHI, pPa3TUIHBIMH
MIPOUCXOISIINE B KJIETKAX HMCTOYHUKAMU
pacTeHuil. uHdopmauu,
17 Biusinue 3arpssHutenci Ha Ypok - IpakTUKyM | IPOCMOTP Hudposas nadbopaTopus
XUMHUYECKHE MTPOIIECCHI, MpEe3eHTallud U 10 OMOJIOTHH
MPOUCXOISIINE B KIIETKAX BUJIeO(PArMEeHTOB,
pacTeHuH. o0CyXJIeHHE TIOCIIe
POCMOTpa,
HAIMCaHUe dCCe.
18 Brennue npuszHaku VYpoxk - nexuus Bimsinue [udposas nadopaTopus
TIOBPEXKICHUS PaCTCHUN 3arpsA3HUTENICH Ha 1o OMOJIOTHH
TOKCHUYHBIMH BEIICCTBAMMU. XUMHUYCCKUE
19 AnanTanus pacTeHUN K YpOK - IpakKTUKYM | IIPOLIECCHI, Hudposas nadbopatopus
JICICTBHIO Ta30B. MPOUCXOSIINE B 10 OMOJIOTHHI
20 MexaHn3MBbl yCTOMYNBOCTH VYpok - nekuus KJIETKaX PaCTCHH.

pacTeHuu K

Bremnue npusHaku




HEOJIArONpHUIITHBIM (haKTopam MOBPEXICHUS

21 ['pynnel ycToMunBOCTH VYPOK - IPaKTUKyM | PaCTCHUHN Hudposas nadbopatopus
pactenuii. [lIkana onenku TOKCUYHBIMHU 10 OMOJIOTHH
ra30yCTOMYMBOCTH PACTEHUH. BEIICCTBAMH.

22 N3y4deHne coCTOAHUS VYpok - nexuus Ananranus Hudporas naboparopus
pPacTUTENBHOCTH U pacTeHul K 10 OMOJIOTHH
pa3paboTka npoeKTa JEHCTBUIO Ta30B.
03€JICHEHUS] CBOETO MexaHu3MbI
MUKpOpaiioHa YCTOHYMBOCTHU

pacTEeHUH K
HEOJIaronpUsI THHIM
(daktopam. ['pynmnsl
YCTOMYHUBOCTH
pacTeHUN.

23 CHEXHbIN TOKPOB KaK VYpoxk - npaktukym | CHexHbli mokpoB | [ludposas maboparopus
WHIUKATOP 3arps3HEHUS KaK WHIUKATOP 0 XUMHUU
MIPUPOTHOM CpEIbI MPOLECCOB

3aKUCIICHUS

24 CHeXHbI MOKPOB Kak YPpoK - MpakTUKyM | IPUPOAHBIX CPEL. Hudposas nadbopaTopus
WHUKATOP 3arps3HCHUS [TpakTuxkym. 10 XUMHUHU
aTMoc(hepHOro Bo3ayxa HccnenoBaTenbekast

OKPYKAIOIIEU CPEIbI

pabota «CHEXHBIN
MOKPOB KaK
WHIUKATOP
3arpsiI3HEHUS
aTMoc(hepHOTo
BO3]lyXa FOPOJICKOI
cpensdy. M3yuenne
(bU3UYECKUX U




XUMAYECKHIX
napamMeTpoB CHeTa

25 Nzydenne puznueckux u VYpoK - npakTukym | AcuMMeTpus Hudposas madbopatopus
XUMHUYECKUX MapaMeTpOB JMCTOBOTO 0 XUMHH
CHera anmapara Kak
26 N3yuyenue ¢puznueckux u VYpok - IpakTUKyM | IIOKa3aTeib Hudporas naboparopus
XUMHYECKUX ITapaMEeTPOB CTPECCOBBIX 0 XUMHH
cHera (bakTopoB.
27 Omnpenenenus CTENEHN VYpok - ekuus TpeboBanus k
3arpsiI3HEHUS BO3/IyXa IO BUJIaM-
COCTOSIHHIO JINIITAHUKOB OMOMHANKATOPAM.
28 Omnpenenenus CTENCHA Vpok - npaktukym | MeTOIbI OLIEHKH [Hudpoas madbopatopus
3arpsA3HCHUA BO3QyXa I10 CTPECCOBOI'O 1o OMOJIOruu
COCTOSIHUIO JINIIATHUKOB BO3JICHCTBHS HA udporas naboparopus
pacTCHUA. 10 XUMUHN
29 AcuMMeTpHs JIUCTOBOTO Vpok - nexuus Hccnenosarenbekas
arrapara Kak Iokas3aTeib pabota «H3ydyenue
CTPECCOBBIX (PAKTOPOB. (urykTynpyomen
aCUMMETPHUH Y
pacTeHn Kak
MoKa3aTes
KayecTBa Cpebl
OoOUTaHU.
30 AcUMMETpUs JIMCTOBOTO VYpok - npaktukym | [Ipaktrueckas [udposas nadopaTopus
amnrmapara Kak rmoka3areib paborTa. 1o OMOJIOTHH
CTPECCOBBIX (PAKTOPOB. KonnextuBHo- [udposas nadbopaTopus
TBOPUYECKOE [IEN0, | [0 XUMHUHU
paboTta B rpynmax,
TBOPYECKUN OTYET
31 TpeOoBaHus K BUgAM- VYpok - nexuus [IpakTrueckas Hudposas nadbopatopus

OMOMHMKATOpaM.

pabora.

10 OMOJIOTHUH




KomnexktuBHo-

TBOPYECKOE [IENO,
pabora B rpynmnax,
TBOPYECKUN OTYET

Hudposas nadbopaTopus
10 XUMHUHU

32 MeTo/b! OLIEHKH VYpok - npaktukym | [Ipaktuueckas Hudposas nadbopatopust
CTPECCOBOIO BO3JCHCTBUS HA paborTa. 1o OMoJI0TUN
pacTeHusl. KonnexrupHo- Hudposas nadbopartopus
TBOPYECKOE JI€J0, | [0 XUMUU
paboTa B rpymmax,
TBOPUYECKUNA OTYET
33 Nzyuenue ¢paykryupyrounieii | Ypok - npaktukym | [Ipaktnueckas Hudposas nadbopaTopus
aCUMMETpUH Y Oepesbl pabora. 1o OMOJIOTUH
MOBUCJION KakK MOKa3aTels KonnektuBHo- Hudposas nadbopaTopus
Ka4yecTBa Cpeabl OOMTaHUS TBOPUYECKOE JIEN0, | [0 XUMHUHU
pabora B rpynmnax,
TBOPUYECKHN OTUET
34 Nzyuenue dpaykryupyromeit | Ypok - npaktukyMm | [Ipaktuueckas Hudposas nadbopaTopus
ACUMMETPUHM Yy JIUTIBI paborTa. 110 OMOJIOTHH
CEpALIEIUCTHON KaK KonnektuBHo- Hudposas nadbopaTopus
1oKa3aTessi KauecTBa Cpeibl TBOPYECKOE JI€J0, | [0 XUMUU
oOuTaHus pabora B rpynmnax,
TBOPYECKUN OTYET
35 Hrorosoe 3ansTre VYpok - [IpakTrueckas [udposas nadbopaTopus
KOH(epeHIIUsI paborTa. 1o OMOJIOTHH
KonnextuBHo- [udposas nadbopaTopus

TBOPYECKOE [IETIO0,
pabora B Tpymmax,
TBOPYECKUN OTYET

10 XUMHH

Ouyenka 0ocmudiceHuIl NIAHUPYEMBIX PE3YIbMAmoe yCe0eHUs Kypca

1. Yro mpencraBiseT coO0 IKoJIoTHIecKas 0e30macHoCTh? KakoBbl kputepuu e€ OneHuBaHUS?




2. Kakue Borpocsl paccMaTpuBaIUCh B DKojorndeckoi gokrpune 2002 r. u Kakoe oTpakeHrue OHU Halii B CTpaTeruu 3K0JI0rHYeCcKon
6e3onacuoctu PO 2017 r.?

3. [Toyemy sKomorryeckasi 0€30MacHOCTh PacCCMaTPHUBACTCS KaK COCTABIIAIONIAs HAITMOHAIBHON O0e3omacHocTtu? [logTBepanTe oTBET
IpUMEpPAMHU, TOKA3bIBAIOIIUMH €€ BAXKHOCTh U HEOOXOIUMOCTb.

4. YTo Takoe 3KOJIOTHYECKUA MOHUTOPUHT?
5. Kakast undopmarnusi yauThIBaeTCs P pa3pabOTKe MPOrpaMMbl SKOJIOTUYECKOTO MOHUTOPUHTA?
6. KTo u3 y4€HBIX CUUTAETCSI OCHOBOIIOJIOKHUKOM JIuXeHoIorun? KeM n3 yuy€HbIX U KOT/1a MPEITI0KEH TEPMUH <JIUIIANHUK» ?

7. YeM MOKHO OOBSICHUTH OOJIBIIOE KOJMYECTBO JIMIIAHHUKOB U UX BUAOBOE Pa3HOOOpa3He B JIECY 110 CPABHEHHUIO CO CKYTHBIM
KOJIMYECTBOM M pazHOOOpa3ueM B ropone?

8. MOKHO JIM COTJIACUTBHCA C JOCTATOYHO PACIPOCTPaHEHHBIM MHEHHEM, UTO JIMIIAHHUKH, TOCEJSISICh Ha IEPEBbSIX, NAPa3UTUPYIOT,
NPUYUHSIOT BPEJl PaCTEHUSM, B UTOTe MMPUBOAS K UX THOenn? ApryMeHTUpYyWTe CBOM OTBET.

9. YUeMm MOXKHO OOBSICHUTB TOT (PAKT, UTO HA TUIOXO PACTYIIUX JEPEBHSIX BCETIa MHOTO JIMIIIAHHUKOB?

10. Kak BbI MOXeTe O0BSCHUTH TOT PakT, 4To (hopa JUIIAHHUKOB HanboJsee 6orata B BBICOKOTOPHBIX 00JIACTAX U TYHIpax,
OTJIMYAIONTUXCS CKYTHOCTBIO TIOYB U CYPOBOCTHIO KIIMMATa M0 CPABHEHUIO C OJIArOMPUATHBIMU B 3TOM OTHOIICHHUH IIEHTPATIbHBIMU
paliOHaMH CTpPaHbI?

11. Ilonymaiite, Kak MOKHO OOBSICHUTD, YTO B pallOHAX C MHTEHCUBHBIM CEJIbCKUM XO035UCTBOM OTCYTCTBYIOT JTUIIAHUKH,
MIPEANOYUTAIOLINE KUCIIBIE [IOYBBI.

12. Yrto Takoe romeoctas nomyisaiuu? [IpuBeauTe mpuMepsbl HAPYIICHUS] TOMEOCTATHUYECKUX MEXaHU3MOB IT0]] BJIMSHUEM CTPECCOBBIX
(haKTOpOB, MPOSBISIOMUXCS HA MOP(POTOTHIECKOM U (PHU3HOTOTO-OMOXUMUYECKOM YPOBHSIX.

13. Ha nmpuycaneOHbIX yuyacTKax X035€Ba, KaK MPaBWiIo, JIM0O CKUTAIOT JINCTBY, INOO CO3MAI0T KOMIIOCT. I B TOM U B ApyTroM cirydyae
OHM TIOJTY4Yal0T MUHEpAJIbHBIE YAOOpEHUs. B COOTBETCTBUY C CAHUTAPHBIMU HOPMaMH U MPABUIIAMU AKCILTyaTaIMH 3ETEHBIX
HaCaXJICHUM ropoja 3anpeliaeTcs C)KUraHue ornaBIIuX JUCTheB. [Ipu npoBegeHnn yOOpKU NapKoB, CKBEPOB JIMCTBAIMIOMJIEKUT BIBO3Y



Ha MOJIUTOHBI yTHIn3aluu. OOBACHUTE, UCXOI U3 KAKUX COOOPaKEHHM, MPUHATHI Takue TpeOoBaHud. [louemy He pekoMeHayeTcs
COKUTaTh INOO OCTABIIATH JIUCTBY, BE/lb, Pa3iarasich, OHa CIocoOCTBOBaIA ObI MOYBOOOPA30BAHUIO U PA3BUTHIO CEMSIH PACTCHUIA?



