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IHosicHUTEbLHASA 3aIMUCKA

PabGouast mporpamma »snexktuBHOro kypca mis 10-11 kmaccoB — cocTaBieHa B IOJTHOM
cooTBeTcTBUU ¢ DeepaabHbIM TOCYJAPCTBEHHBIM CTaHAAPTOM CPEJHEro 0011ero oopa3oBaHus,
Ha OCHOBe paloueil mporpaMMbl 3JEKTHBHOTO Kypca «DKOJOrmyeckas 0e30MacHOCTb.
HIkonbHBIA 3KOJOTHYECKH MoOHUTOpHHI», aBTop M.B. XomyroBa, COOpHHK HpUMEpPHBIX
pabounx mporpaMM. DIJIEKTUBHBIE KYPCHI Ui MPOQPUIBHON MIKOJBI: y4yeOHOe mocoOue s
obmieoOpazoBarenbHbIx opranusanuii/ H.B. Autunosa — M.: [IpocBemenue, 2019.

[TporpamMma coctaBiieHa ¢ ydeToM TpeboBanuii Paboueii nmporpammel Boctiutanusi MbOY COIII
Neo 18 u mpenycmaTpuBaeT pelieHue Caeayromx 3a1au:

1) PCAIN30BbIBATH BOCIIMTATCJIbHBIC BO3MOXHOCTH O6I_I_ICH_IKOJIBHBIX KIIFOYEBBIX  ACI,
MOJAJIEPKUBATh TPAAUIMU HMX KOJUIEKTUBHOIO IUIAHUPOBAHUS, OPraHU3AlMM, IMPOBEACHUS U
aHaJIM3a B IIKOJIBHOM COOOIIECTBE;

2) ucnonp30BaTh B BOCHUTAHMU JETe BO3MOXHOCTH IIKOJBHOTO YpOKa, MOIICPKUBATH
HCIOJIb30BaHUE HAa YPOKaX HHTEPAKTUBHBIX (DOPM 3aHATUHN C YUALTUMUCS;

3) OpraHnu30BbLIBATH JJIA IIKOJIBHUKOB OKCKYpCHUH, II10XO0ObI n  pCajin30BbIBATH ux
BOCIIMTATECIILHBIN IIOTCHIMAJI,

4) opraHu30BBIBaTh MPO(YOPHCHTANMOHHYIO PAOOTY CO IIKOJILHUKAMH,

5) pa3BHUBaTh MPEIMETHO-ICTETUYECKYIO CPEAy IIKOJIBl U PEAM30BBIBATH €€ BOCIHUTATEIbHbBIC
BO3MOKHOCTH;

7) opraHuzoBaTh pabOTy C CEMbSIMH UIKOJBHUKOB, WX POAUTEISIMH WJIM 3aKOHHBIMH
MPEJICTABUTENSIMH, HANpPaBICHHYI0O HA COBMECTHOE pelleHHe MpoOIeM JTUYHOCTHOTO Pa3BUTHUS
neTei.

HporpaMMa KypcCa HaIlpaBJICHAa Ha YAOBJICTBOPCHHUC HMHAWBUAYAJIBHLIX 3allpOCOB YYalIUXCA B
00JIaCTH  DKOJIOTHYECKOTO 06pa30BaH1/151, CO3JaHUC y'CJ'IOBI/Iﬁ A4 PpAaCKpBITUA Y HHX
HCCICOOBATCIIbCKUX W TBOPYCCKUX CHOCO6HOCTGI71, PasBUTHUC YMGHI/Iﬁ CaMOCTOSATCIIbHO
IJIaHUPOBATb, OPTraHHU30BLIBATL W PCAIM3O0BBIBATL CBOIO ACATCIIBHOCTHL B COTPYAHUYCCTBE C
YUUTCIIEM U CBECPCTHUKAMMU.

Hesn kypca:

— (QopMHpOBaHHE HKOJOTMUECKUX 3HAHUH, YMEHUH U KyJIbTYpbl ILIKOJBHHUKOB B XO7€
TEOPETUYECKON IMOATOTOBKM M IOMCKOBO-UCCIIEN0BATEIBCKONU NEATEIBHOCTH; — KOMIIJICKCHAS
OIICHKa M NPOTHO3 M3MEHEHUI COCTOSIHHUSI OOBEKTOB COIMONPHUPOAHON cpeabl MOJ BIUSHUEM
€CTECTBEHHbIX U aHTPONOTEHHBIX (PAKTOPOB.

3agauu Kypca:

— pa3BUTHE HMHTEpEca K DKOJOTMM KaK HAYyYHOM IHUCLUMIUIMHE, — IIPUBUTHUE HHTEpeca K
Hay4HbIM HCCIEIOBAHUSAM HAa OCHOBE OCBOCHHUSA METOJOB U METOJAUK I10 U3YYEHHUIO IKOCUCTEM,
OpraHu3allil  MOHUTOPHHIOBOM  JESATENBHOCTH; —  MpodeccHoHanbHas  OpHUEHTalUs
HIKOJIbHUKOB; — (hOpMHpOBaHHE TOTOBHOCTH HIKOJIBHUKOB K COI[MAJIbHOMY B3aMMOJICHCTBUIO
10 BOIIPOCAM YIY4YIIEHUS] Ka4yeCTBa OKPYKAOIIEH Cpe/bl, BOCIIMTAHUE U IPOIIAraHjia aKTUBHON
TPAKJAHCKOW TMO3MLMU B OTHOIICHWM 3allUThl M COXpaHEHWs npupoasl. Peanmsanus
HKOJIOTMYECKON MOJATOTOBKM Y4YalllUXCsl B COOTBECTBHM C JaHHOW MporpaMMon OO0y4deHHs



CBsI3aHa C OpraHu3aluel MOMCKOBO-UCCIIEJOBATENBCKOM AEITENbHOCTH YUALIUXCS 110 BOIPOCaM
MOHHUTOPHHTA COIIMOIPUPOAHBIX 0OBEKTOB TOPOJICKOM CPEIBI.

O01mas xapakTepucTuka Kypca.

B conepxaHuM SIEKTUBHOTO Kypca JEJaeTcsl aKUEeHT Ha YCWICHUU AeATEeIbHOCTHOTO
KOMITOHEHTa, YTO OIPEACNISICTCS COIHAIbHBIM 3aKa30M COBPEMEHHOTO OOIECTBa B CBS3U C
BO3PACTAIOIIMM aHTPOMOT€HHBIM BO3JICMCTBUEM Ha BCE MPUPOJHBIC CPEIbl M, KaK CIEACTBHUE,
YBEJIMYUBAIONMUMUCS  OKOJOTUYECKUMH  pUCKamMu. JUJIsS  DKOJIOTMYECKOTO  00pa3oBaHUs
OpraHu3alusl IMOUCKOBO-UCCIEI0BATEILCKON JIEITENBHOCTA B COLHUOIPUPOIHOM OKPYKEHUU
uMeeT ocoboe 3HaueHue. U JIydinyr0 BO3MOXHOCTh IS TOTO JaéT OpTraHU3alus MIKOJILHOTO
HKOJIOTUYECKOI0 MOHUTOPUHTA — Tpoliecca HaOIIOACHUN 3a U3MEHEHUSAMHU, TIPOUCXOISIIUMH B
OKPY’KAIOIIECH YdYallerocss MpUPOTHON cpele, a TaKKe MX OIeHKa, MPOTHO3, OOCYXKIEHHE W
BbIpa0OTKa Mep, HalpaBICHHBIX Ha OCYIIECTBICHHE SKOJOTHYECKHX pelieHuil. BopieueHue
yyalmxcs B MOHUTOPHHTOBYIO JEATEIBHOCTh OyAeT CIIOCOOCTBOBATh MPUOOPETEHUIO UMHU Kak
HAay4HbIX 3HAHUM 3KOJIOTMYECKOrO0 M MPUPOJOOXPAHHOIO XapakTepa, TaK U IPaKTUYECKHUX
YMEHHMI ¥ HaBBIKOB. MaTepuas, HaKOIJICHHBIA U MTPOaHAJIU3UPOBAHHBIA B TEYEHNE HECKOIBKUX
JE€T, CO3aCT OCHOBY CTaHOBJICHMS Y Yy4YalllUXCS MHPOBO33PEHUECKUX  OPUEHTALMI
KO3BOJIFOLIMOHHOIO XapakTepa

OcHOBHBIE H/IeH Kypca:

— €IMHCTBO MAaTE€pUAIbHOTO MUPA;

— BHYTpHU- U MEXIpPEIMETHAs] HHTErpaLus;

— B3aMMOCBA3b HAYKH U IIPAKTHKH,

— B3aMMOCBSI3b YEJIOBEKA U OKPYXKAIOIIEH CPEJIBI.

VY4ebHo-MeToIMUecKoe o0ecreyeHrne Kypea BKIoUaeT B ceds yueOHoe mocodue Juis ydammxcs
U TporpaMMy D3JIEKTUBHOTO Kypca. YueOHOoe mocoOue [uisi ydammxcs oOecrneunBaeT
cojiepxkaTebHyl0 4acTh Kypca. CopaepkaHue mocobusi pazouTo Ha maparpadpl, BKIOYAET
JTUIAKTUYeCKAH MaTepuain (BOIPOCHI, YIPaXHEHWsS, 3aJadyd, JAOMAIIHUN OSKCIIEPUMEHT),
MpPaKTHYECKHE PabOTHlI.

@dopMaMH KOHTPOJIA HAJl YCBOCHHEM Marepuana MOTYT CIIYXKUTb OTYETHI IO NMPAKTHYECKUM
paboTaM, caMOCTOSITEIbHBIE TBOPUYECKHE PAaOOTHI, TECTHI, UTOTOBBIE yueOHO-HCCIEJ0BATEIbCKHE
npoeKThl. MToroBoe 3aHsATHE NPOXOAWT B BHJE HAYYHO-TIPAKTUYECKOM KOH(EpEeHIUH WU
KPYTJIOTO CTOJa, TJIe 3aCIyIIMBAIOTCS JOKJIAAbl YUYalIUXCs 110 BHIOpAaHHON TeMe HCCieI0BaHus,
KOTOpbIE MOTYT OBITh MpejacTaBieHbl B (Gopme pedepara mim oT4éra Mo HCCIENI0BATEIbCKON
pabore.

Buaer pearenbHoctru. Ilpemmaraemas B IporpaMMe OpraHu3allyds 3aHATHM IIPEAIOJaraer,
[IOMUMO 3HAKOMCTBA C TEOPETUYECKHM MAaTEpPHAJIOM, IIPOBEJAEHUE DKCIEPUMEHTOB, KakK
KPaTKOBPEMEHHBIX, TaK MW  JUIMTENbHBIX, HAOMIOIEHHUH, Jab0opaTOPHO-IPAKTUUECKUX,
UCCIIEIOBATEIbCKUX M MPOEKTHBIX PabOT MO M3YyYEHMIO HKOJOTHUECKOW JTWHAMHKH TOPOACKHX
HKOCHUCTEM M MX COCTaBHBIX 4acTeil. TeopeTHueckue M NMPAKTUYECKUE 3aHATHS IMPEJIaracTcs
IIPOBOJAMTH KaK B YCIOBUSIX KaOMHETA, TaKk U B (hOopMe MOJIEBOT0 MPAaKTUKyMa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA.
B pesynbprare n3ydeHus 3JIEKTUBHOTO Kypca Ha ypPOBHE CpEJHEro oOIero oOpa3oBaHHs Y
ydamuxcst 0yayT copMHUpOBaHBI CIEAYIONINE TPEIMETHBIE PE3YIIbTATHI:

Yyammiicst HAyYuTCs:

- IIOHUMAaTh, YTO TAKOE 3KOJOTMYECKUH MOHMTOPHHI, LEJIM 3KOJIOIMYECKOIO0 MOHMTOPHHIA,
0COOEHHOCTH €r0 OpraHU3al|K U MPOBEIEHMS, 3HaTh UCTOPHIO €0 PA3BUTHUSA;

-ONpPEeAEIATh BUbI U MOJCUCTEMBI SKOJIOTMYECKOI0 MOHUTOPHMHIA, IPUHLUIBI KiacCU(UKALUU
BHJIOB 9KOJIOTHYECKOIO MOHUTOPHHIA;

-OIIMCBIBATH OCHOBHBIE METO/IbI IKOJIOTHYECKOTO MOHUTOPUHIA;

-KJIaCCU(PMIIMPOBATh METOJBI U METOAMKH MCCIIEOBAHUS 3arpsi3HEHHsS] OOBEKTOB OKPY)KAIOLIEeH
Cpelibl;

-XapaKTEepU30BaTh BUJIbl AaHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKPYXKAIOLIYIO CPENY;

-0OBACHATh 3HA4YCHUE MOHATUNA: OWOMHIMKAIMS, BUAbI OHOMHAMKALUM, (UTOMHAMKALMS,
(UTOMHINKATOPBI;

-y3HaBaTh BUJbl PACTEHUH M KUBOTHBIX, SABJIIOIIUXCS UHAMKATOPAMHU COCTOSHUS OKpYXKaroLleu
Cpelbl;

-IOHUMATh BKJIA]] 3apyOeKHBIX M OTEUECTBEHHBIX HCCIIEIOBATENICH B H3yUeHUE ONOMH KA,
-OIIPEeJIENSITh 3TAlbl KAPTUPOBAHUS 3arPA3HEHMS,;

-ONMCHIBATh METO/Abl JMXEHOMHJMKAUUU U (DIYyKTyUpyroueld CUMMETPUU; METOJbl OLIEHKH
CTPECCOBOTO BO3/ICHCTBHUS Ha pacTeHMs: Mopdosiornyeckne u pU3noI0ro-OnOXuMHIECKUE;
-XapaKTepU30BaTh MEXaHU3Mbl YCTOMYMBOCTH PpAcCTEHUH K HEOJaronpusaTHbIM (akTopam;
ra3oyCTOMYMBOCTb (Ouonoruyeckyto, aHaTOMO-MOP(OJIOrHUECKYIO U ¢uznonoro-
OMOXMMHUYECKYI0); BIMSHHE KIMMATHMYECKHX YCIOBHM TEpPUTOPUM Ha TIa30yCTOMUYMBOCTH
pacTeHUH, TPYyIIIbl YCTOWYUBOCTH PACTCHUN;

-XapaKTEPU30BaATh CHEXKHBIN MOKPOB KaK MHIAUKATOP MPOLIECCOB 3aKUCIEHUS IPUPOIHBIX CPEL;
-HMCII0JIb30BaTh METOAUKY PaOOThl CO CHEXHBIMU MPOOaMH; KOJIMYECTBEHHOE M KAaue€CTBEHHOE
olpezieNieHue 3arps3HSIOIINX BEIIECTB;

-IPOBOJUTH TUAPOOHOIOTMUECKUI aHAIM3: THAPOOHOIOTMUYECKUM aHanu3 Kak OMOJOTHYECKH
METOJI OLEHKM KadecTBa BOJbI; MOKa3aTeNd CTENEHU 3arpsA3HEHUs; PAcUETHBbIE HMHJIIEKCHI B
HKOJIOTHYECKOM MOHUTOPHUHTE;

-paboTatk ¢ mpobdaMu 3000€HTOCA;

-OIMCHIBaTh CTPYKTYPY *KMBOTHOI'O HAaceJIeHHs MOYBBI U (aKTOPBI €ro pa3HOOOpasus: BIMSIHUE
TEXHOTE€HHOT'0 3arpsi3HEHMsI HA TOYBEHHBIX 0€CMO3BOHOYHBIX.

Yyammiicst MoJy4YUT BO3MOKHOCTD HAYUUTHCS:

-paboTaTh CO CHeHalbHBIM JJAOOPaTOPHBIM 000PYI0BAHUEM;

-CpaBHHUBATh OMOJIOTHYECKUE OOBEKTHI;

-OLICHUBAaTh CTENEHb 3arpsi3HEHHOCTU BOJIbI;  COCTOSIHUE YHCTOTHI BO3JyXa U TOYBHI,
OCHOBBIBASICh Ha COCTOSIHUU OMOWHIUKATOPOB;

-OMpeNeNsiTh U CPAaBHUBATh KAYECTBEHHBIC M KOJIMYECTBEHHBIE TOKA3aTENd XapaKTePU3YEeMBIX
00BEKTOB, cpel OOMTAHMUS;

-IIPOTHO3UPOBATHh M MOJISTUPOBATh PA3BUTHE CUTYAIINIA;

-paboTaTth C 3aNUCAMH, OTYETAMH THEBHUKOB U MCCIIEAOBAHUI KaK HICTOYHUKAMHU HH(GOPMAIIIH;
-IIPOBOIUTH KapTUPOBAHKE 3arPsSI3HEHHBIX YIACTKOB;



-OCYIIECTRIIATh MOHUTOPUHT 3arpsi3HEHUS Pa3IMYHBIX cpejl OOUTaHWS Ha OCHOBE IMPUMEHCHHS
aIeKBaTHBIX METOIOB MCCIEI0BAHNS;
-IIPOBOJIUTH OLIEHKY COCTOSIHHSI CPE/IBI Ha OCHOBE MeTo/1a (ITYKTYUPYIOIICH aCHMMETPHH,
-IIPOBOJIUTH OLIEHKY COCTOSIHHS IPEBECHON PACTUTEIHHOCTH;
-OCYIIECTBIISTh U3YUCHHUE COCTOSHUS PACTUTEIHHOCTH TCPPUTOPHH,
-COCTABJIATh KapThl Fa30yYCTOMYNBOCTH JIPEBECHO-KYCTAPHUKOBOM PaCTHUTEILHOCTH;
-pa3pabaThIBaTh MPOCKTHI 03EJICHEHUS CBOSTO MUKPOPaoOHa;
-OnpeeisATh PU3NKO-XUMHUICCKUE TApaMETPhl H3y9aeMbIX OOBEKTOB U CPeJl OOUTaHMS;
-OIPEeIeIISTh KJIacC Ka4yeCTBa BOJI HA OCHOBE MPUMEHEHHS METOI0B (DUTO- U 300MHIUKALINH;
-yCTaHABJIMBATh 3aBUCUMOCTh MEXKIY (PHU3UKO-XMMHUYECKHMU CBOMCTBAMH TIOYBBI U
YHCIIEHHOCTBIO OECII03BOHOYHBIX;
-ONPEIeISITh YPOBEHb KUCIOTHOCTH I0OYB;
-HCIIOJIB30BaTh JKCIPECC-METOABl OIEHKH TOKCUYHOCTH TIOYBEHHOW Cpelbl C TMOMOIIBIO
OHMOTECTOB.

MeTanpenMeTHBIMHU Pe3yJIbTATAMH OCBOEHHSI NMPOTrPAMMBI SIBJISIKOTCH:

- OBJIAQJCHHE COCTABJISIOIIMMHU HCCICAOBATCILCKOU H HpOGKTHOfI JACATCIIBHOCTH, BKJIIOYada
YMCHUS BUACTH HpO6JICMy, CTaBUTb BOIIPOCBI, BBIABUI'daTb T'HIIOTC3bI, JaBaTb OIIPCACIICHUA
IIOHATHUAM, KJ'IaCCI/I(bI/II_II/IpOBaTL, Ha6J'IIOI[aTL, IMPOBOAUTL OSKCIICPUMCHTDBI, ACJIaThb BbBIBOAbI H
3aKIIIOYCHUA, CTPYKTYPHUPOBATH MaTCpUall, O6”[>$ICH5ITB, JOKa3bIBAaTh, 3allIMIIIAaTb CBOU UCHU,

- yMeHue paboTaTh C pa3HbIMU HCTOYHUKAMHU OHOJIOTMYECKON HMHMOpMAIMM: HAXOAUTh
Ouosnornyeckyro HMH(OpManUI B pa3MYHBIX MCTOYHUKAX (TeKcTe YydeOHMKa, HaydHO-
HOMYJISIPHOM JuTeparype, OMOJIOTMYECKMX CJOBapsiX M CIPAaBOYHHUKAX), AHAJIM3UPOBaThb U
OLIEHUBATh HH(OPMaIHIO, TPe0OPa30BbIBATH HHPOPMALIUIO U3 OJHOH (GOPMBI B IPYTYIO;

- CIIOCOOHOCTH BI:I6I/IpaTB HCJICBBIC W CMBICIIOBBIC YCTAHOBKHM B CBOHUX JIEUCTBUSAX H
IMOCTYIIKax MO OTHOLICHUIO K JKHUBOM npupoae, 310pOBbO, CBOEMY U OKPYKAIOIINUX;

- YMCHHUC aACKBATHO HCIIOJIB30BaTh PCUCBBIC CPCACTBA I JUCKYCCUU W apryMCHTAIIUU CBoOEH
Mno3unuu, CpaBHUBATL PA3HBIC TOYKHU 3pCHUA, APTyMCEHTHPOBATH CBOKO TOYKY 3pPCHU,
OTCTauBaThb CBOIO ITO3HUIIHIO.

COJAEP/KAHUE KYPCA.
Mopayas 1. O6mue BOnpochl 3K0JI0rH4eCKOro MOHUTOPHUHTa (8 yacoB).

Tema 1.1. Ixosornyeckuit MoHuTopuHr. Mcropusi passurus.

[TonsiTie 00 SKOJIOTMYECKOM MOHHUTOPUHTE (MOHUTOPHHIE OKpyKaromier cpensl). Llemun
HKOJIOTUYECKOI0 MOHUTOpUHTA. VI3 HCTOpUM cOo3AaHus CUCTEMBbI MOHUTOpHUHTA B Poccun.

Tema 1.2. Buabl 1 moacucTeMbl 3KOJI0rH4€CKOr0 MOHUTOPUHTA.
Knaccudukanms BUI0B 3KOJIOTHYECKOTO MOHUTOPHWHTA: IO MPOCTPAHCTBEHHOMY MPUHIUITY -
JIOKANIbHBIN, pPEerHOHANbHBINA, HAIMOHATIBHBIA, MEXTOCYJAapCTBEHHBIN, M TI00aIbHBINA; IO
00BeKTy cnexeHus — (OHOBbIN (0a30BbIif), MMNAKTHBIM (TOYEUHBIN), TEMATHUYECKUH; IO
OPUPOJHBIM  KOMIIOHEHTaM -  T€OJOTHMYeCKHil,  aTMoc(hepHBId,  TUAPOIOTHUUYECKUH,
reopu3NYeCcKuii, TOYBEHHBIN, JIECHOWU, OMOJIOTUIECKUM, T€0OOTAHMUECKHUH, 300JIOTHIECKUI; TI0



OpPTaHHU3AI[MOHHBIM OCOOCHHOCTSIM — MEXKIYHAapOHBIA, TOCYIapCTBEHHBINH, MYHUIIUIATHHBIN,
BEJIOMCTBEHHBIH W  oOmiecTBeHHbIH.  [logcucTeMbpl  AKOJOTHYECKOTO  MOHUTOPHHTA:
reou3NYecKuid, KIUMATUYECKUNA, THIPOMETEOPOIOTUUYECKUN, OMONIOTHYECKH, MOHHTOPUHT
3JI0pOBbsl HAceJ€HUsA. YPOBHM MOHMTOPUHIA: JETaJbHbIA, JIOKAJIbHBIMA, pPETHOHAJIbHBIM,
HAIIMOHAJIBHBIN U T7100a1bHbIH. OOBEKThI HAOIIOACHUS M IIOKA3aTCIIH.

Tema 1.3. MeToabI 3K0JI0rH4e€CKOr0 MOHUTOPHHTA.
Mertonbl HccneqoBaHUA: AMCTAaHIMOHHBIE (A’pOKOcMUYecKHe) M HaseMmHble. Ilonsatue o
OMOJOrM4eCKOM MOHUTOpPUHIE. brosornuecknii MOHUTOPUHT, KaK METOJl UCCIEA0BAaHUS: ATAIIbI
u coaepxanue. IloHaTue o OMoMHIMKAMK, Kak MeToAe uccienoBanus. [IpenMyiecTBa »KUBbIX
MHAUKATOPOB. MOHUTOPUHT COCTOSIHMSI IPUPOAHBIX pecypcoB Poccuu.

Tema 1.4. Buonnaukanus 1 eé BUALI.
[Tonsitue o OwomHmukamuu. Kraccudukamuss W XapaKTEepUCTHKAa  BUIOB OMOWHIWKAIUU:
cnenuduyeckas M Hecnenupuueckas OMOWHIMKAIWS; TpsiMas M KOCBEHHAas OMOWHIMKAIHS;
pEerucTpupyroIas OMOMHIUKALMS U OMOMHAUKAIIHS 110 aKKYMYJISIIUH.

Tema 1.5. KaprupoBanue 3arpsi3HéHHbIX Y4aCTKOB.
[IpoBeneHne KapTUpOBAaHUS 3arps3HEHHBIX YYaCTKOB. JTamlbl pabOThl U HUX COJEp)KaHUE.
CopneprkaHue MOJArOTOBUTENIBHOTO 3Tana paboThl: cOOp JaHHBIX 00 MCTOYHUKAX 3arps3HEHUs;
COJIEp’)KaHUE XapaKTEPUCTUKHU IPOMBIIIICHHBIX 00bekToB. COOp Marepuana O HPUPOIHO-
KJIMMAaTHYECKUX YCIOBUSAX oOcnenyeMoil Tepputopun. CopepikaHue OCHOBHOIO 3Tamna padoThl:
OILIEHKa aHTPOIIOTEHHOT'O BO3JCHCTBHS Ha OKpYyKaroulylo cpeny. Hanecenme mupopmanmm Ha
KapTy: 00bEM HH(OpMAIK U TIOPSIIOK HAHECEHHUS.

Tema 1.6. PUTOMHIUKAIUS KAK COCTABHAN YaCTh IKOJOTH4€CKOr0 MOHUTOPHUHTIA.
OuTOMHANKALUA KaK OJWH M3 METOJIOB OILICHKM KauecTBa OKpyxKarwomen cpeabl. [lonsTtue o
dbuTonHIUKAIMU U PUTOMHINKATOpaxX. Bo3moxkHOCTH MeTOAOB duTOMHIUKAIIMK. OpraHu3Mbl-
perucTpaTopbl U OPTaHU3Mbl —HAKOMUTEIH. YUYeT BHEIIHMX U BHYTPEHHUX (HAKTOPOB MPH
MpoBeJeHNN OnouHauKauu. Mopdonoruueckue HU3MEHEHHs] PACTEHUM, HCHOJb3yeMble B
OumonHIMKANMU. V3MEHEHHMs OKpacKH JIMCTBbEB: XJIOPO3bI, HEKPO3bl, TPEKIECBPEMEHHOE
yBsimanue, Aedoiuaiusi; U3MEHEHUs Pa3MepoB OPraHoB, (OPMbI, KOJMYECTBA U TOJOKEHUS
OpTaHOB, KU3HEHHOU (POPMBI, )KMU3HEHHOCTH. OCHOBHBIE PACTCHUS - UHIUKATOPHI 3arpsA3HEHUS
atMocepHoro Bo3ayxa. M3 uctopum Bompoca pa3BuTus GUTOMHIUKAIMK KaKk MeToAa. Bkian
3apyOeKHBIX M OT€UECTBEHHBIX HCCIIEIOBATENCH.

Mopayas 2. IK010rH4ecKuii MOHUTOPHHT 3arPS3HEHHs A3¢MHO-BO3YIIHOH CpeabI:
COBpeMeHHbIe MeTO/bl OMOMHANKALMOHHOI0 AHAJIN3A 3arpsi3HeHUsI aTMOC(epHOro
Bo31yxa (26 yacos).

Tema 2.1. /IuXeHOMHAMKAILHSA.
JInmaiHuKKM Kak OINpeNeNUTeNn 3arpsA3HeHUsl BO3AYIIHOW cpensbl. [loHATHE O NHIIAaiHUKaX H
Merose JuxeHomHaukauuu. CrpoeHue mnumaiiHuka. B3ammoneiictBue rpuba M BOJOPOCIHH.
[Tonsitue o tamiome (crnoeBuile). THUIBI TUIIAHHUKOB 110 BHEITHEMY BHU]ly TAJZIOMOB: HaKUITHbIE
(KOpPKOBBIE), JIMCTOBAThle, KYCTHCTble. XapakTepUCTHKAa THUIIOB JIMIIAWHUKOB. BiusHue
XUMHYECKMX BELIECTB Ha JUMaHUKU. V3MeHeHMs Ha MOpQOJOTHYECKOM M aHATOMO-
(¢u3noIOrHUecKOM YpOBHAX. JIOCTOMHCTBA M HEIOCTATKH JIMXCHOMHIMKAIMM KaK MeToJa
M3YYEHHUS 3arpsi3HEHUsl OKpykarwolel cpeasl. Metoasl yuéra numaiiHukoB. PasnooOpasue u
XapaKTepUCTHKA METO/I0B yuéTa JIMIIAHHUKOB: METObI MAapLUIPYTHOTO y4YeTa; METOJl Mpopuiei;
CTallMOHAapHbIE METOABbl M METOJA MpOoOHBIX mmomaaei. [lapamMerpsl KOIMUYECTBEHHOrO yuyeTa



JUIIAHUKOB: BCTPEYAaEMOCTh (YacTOTa BCTPEUAEMOCTH) M KBaapaT (yd€THas IUIOIIAJKA).
Kpatkast uctopust pa3BuTHs TMXCHOUHANKALIUH.

[pakTukym.

OnbiT. «OnpeneneHue cBs3eil BOJOPOCIM M Tpuba B COCTaBe JMIIAWHUKA»: OIpeNeIeHue
IPOYHOCTHU CBs3€H BOAOPOCIH U Ipuda B cOCTaBe JMILANMHMKA, BOZMOKHOCTH UX pa3ieiIbHOIo
CYLIECTBOBAHMSI.

HccaenoBarennckas padora. « OnpeneseHue CTENEHU 3arpsA3HEHUs BO31yXa IO COCTOSHUIO
JIMIIAaHHUKOB: OonpeaAcCJICHUC CTCIICHU IOKPBITHUA ©W  CTCIICHU BCTPCHACMOCTH  THIIOB
JUIIAIHUKOB; ONpe/ielIeHUue pa3MepOB PO3ETOK U KU3HECTIOCOOHOCTH JIUILIAHUKOB.

Tema 2.2. OnieHKa cCOCTOSTHMS Cpeibl HA OCHOBE MeTOo/1a (MWIYKTYyUpYIoueid acCHMMeTPHH.
AcuMMeTpHsl JTUCTOBOTO ammapara Kak IOKaszaTeldb CTPecCoBbIX (akTopoB. TpebGoBaHus K
BUJAaM-OMOMHAMKATOpaM. MeToAbpl OLIGHKH CTPECCOBOTO  BO3JACWUCTBUA HA  pPACTCHHUS:
Mopoornueckrue (HaJIMYUE XJIOPO30B M HEKPO30B, U3MEHEHUS JJIMHBI U MAaCChl JIUCTHEB) H
duznonoro-onoxumMuyeckue  (OBOAHEHHOCTb,  MHUTMEHTHBIM  coctaB).  [lomsitue o
baykTyupyromei acuMMeTpun. MoienbHbie OOBEKTHI.

IIpakTUKyM.

HccnenoBarenbekas padora. «3ydeHue GIyKTyupyromeil acHMMETpPUH Yy PAcTeHHM Kak
noKaszaresb KauecTBa cpejbl oOuTanus». Pekomennanuu nmo oroopy Marepuaia u paboTe ¢ HUM.
XapakTepucTuKa HCCIAEAYEMbIX YYaCTKOB pailoHa MO HAJIMYMIO CTAlMOHAPHBIX HCTOYHUKOB
3arps3HEHUS W IO TPAaHCHOPTHOW Harpy3ke. OOpaOoTka MTaHHBIX 1O OICHKE CTaOMIBLHOCTH
pa3BUTHS C HKCIIOJIB30BAHMEM MEPHBIX MPHU3HAKOB (MpoMepoB nucTa). Pacuér mokaszateneit
acummerpuu. OlleHKa KadecTBa Cpelbl 10 HA3HAYEHMIO HWHTErpaJIbHOrO IOKa3aTess
CTaOUIIBHOCTHU Pa3BUTHSL.

Metoauku M3ydyeHUss mNapaMeTpoB (QUIYKTYUPYIOIIEH acUMMETPUM JIUCTbEB: M3Yy4YeHHUE
napaMeTpoB (pIyKTyHpYIOIIed aCUMMETPUHN JTUCThEB OepE3bl MOBUCIION, JIUIBI CEPALIETUCTHOM,
KJIEHA OCTPOJIMCTHOTIO, 1y0a YyepenryaToro.

HccaenoBarenbckasi padora. «Pacu€THas OlleHKa KOJIMYECTBA BHIOPOCOB BPEIHBIX BEIIECTB B
BO3JyX OT aBTOTPAHCIOPTa». Pacyér CpemHeCyTOYHOro  IMOTOKA aBTOTPAHCIIOPTAa Ha
KOHTPOJIbHBIX YYacTKaxX; YJEIbHOTO pacxojia TOIUIMBA;, KOJMYECTBA TOMHMBA PA3HOTO BHUJA,
CIKUTa€MOT'0 ABHUTaTCIAMU aBTOMAIIMH,; KOJINMYCCTBA BIACITIUBIINXCSA BPCAHBIX BEIICCTB.

HccnenoBarenbckas pabdora. «OLeHKa CcoOCTOSHUS JApeBocTos mapka». IlpoBeneHue
MBEHTapU3aIMK APEBECHBIX HACAXKICHUHN N3ydaeMOl TeppuTOopuu (KIH0YEeBOro yyactka). Pacuér
BBICOTBI OOBEKTOB 0€3 CHEIUaIbHBIX NPUOOPOB pa3audHbIMU criocoOamu. OmnpeneneHue
OKPYKHOCTH M JMaMeTpa CTBOJIA; MPUMEPHOTO BO3pACTa JIEPEBHEB HCCIEAYEMOW IUIOMIAAKH.
CocraBnenue ¢Gopmynbl japeBoctosi. OrmpeneneHue COCTOSHMSI  JIPEBOCTOSI TMapka C
MCIIOJIb30BAaHUEM MPOCTEHIIEH MIKAJIbI.

Tema 2.3. 'a304yBCTBUTEIBHOCTD M Ia30yCTONYMBOCTD PACTEHHUH.
BiusHune 3arpsA3sHuTENe HAa XUMHUYECKHE IPOLECCH, MPOUCXOMSIINE B KIETKaX PacTEHUMN.
Bremnne npU3HAKM TOBPEXKIEHUS PpPACTEHHMs TOKCUYHBIMM BeuiectBaMu. [loHAtne o
ra3oyCTOMYMBOCTH M Ta30YyBCTBUTEIBHOCTH pAcTeHUM. Ajpantanus pAacTeHHH K JEWCTBUIO
ra3oB. MexaHu3Mbl YCTOWYMBOCTH pacTeHUi K HeOmaronpusTHbIM (akrtopam. buonorunyeckas,
aHaToMo-MopdoJsoruyeckass ¥u  (PU3NO0JIOro-OMOXMMHUYECKas Ta30yCTOMYMBOCTh. BiusHue
KJIIMMAaTHYECKUX YCIIOBUM TEPPUTOPUU HA ra30yCTOMYMBOCTb pACTEHHUU. [ pymIbl yCTOWYUBOCTH
pacrenuii. [llkana OIEHKM Ta30yCTOMYMBOCTH pacTe€HUl. Poyib 3€n€HBIX HacaXxIeHWd B
OUYHILEHUH TOPOJICKOro Bo3ayxa. IIpuresanepxuBaromuye CBOWCTBA Pa3iIMYHBIX IIOPOJ AEPEBLEB



U KYCTapHHUKOB. XapaKTepPUCTHKA PACTCHHA 1O NbUICPUIBTPYIOMIEH  CIIOCOOHOCTH.
XapaKkTepHUCTUKA JPEBECHBIX MTOPOJ U KYCTAPHUKOB 110 KJIACCaM ra30yCTONYMBOCTH.

[pakTukym.

IIpoexkTHO-UCCIeI0BaTEIBCKAA padoTa. «/3ydueHne COCTOSHUS paCTUTEIBHOCTH M pa3padoTKa
IIPOEKTa O3CJICHEHUs CBOEr0 MHUKpopaioHa». OlpeneneHue BHIOBOIO COCTaBa JPEBECHO-
KYCTapHHUKOBBIX TIOPOJI, MOBPEXKICHUH 1 3a00eBaHui. M3ydeHne cocTOsHNsL APEBECHBIX OO
BJIOJIb aBTOJOPOr € Pa3JINYHOW CTENEHbIO Harpy3ku. CocTaBlleHHE KapThl ra30yCTOMYHUBOCTH
JIPEBECHO-KYCTAPHUKOBOM  PACTUTEIIBHOCTH paiioHa IPOKMBAaHUA Ha OCHOBE JaHHBIX
pOBEIEHHOIO UccienoBaHus. Pa3paboTka NpoeKkTa 03eJIeHEHUs: CBOEr0 MUKPOPaHoHa.

Tema 2.4. CHe:XHbBII MOKPOB KAK MHANKATOP 3arpsi3HeHUs1 IPUPOIHOI Cpeabl.
CHEeXHBIA TOKPOB KakK WHAMKATOP TMPOIECCOB 3aKUCICHUS TMPUPOJIHBIX Cpel. Tarbl
3arpsi3HEHMS] CHEXKHOTO TTOKPOBA.

IpakTukym.

HccnenoBarenbekas padora. « CHEXHBINM IOKPOB Kak MHAUKATOP 3arps3HEHUsI aTMOC(HEPHOTO
BO3JlyXa TOPOJICKOW cpenbl». MeToanka paboThl CO CHEXHBIMU NMpoOamMu: oTOOp Mpol cHera,
npeaBapuTeNbHas 00padboTka 1mpod, MOAroToBKa NpoObl, pacTamirBaHue npoosl. OnpeneneHue
Macchl TMOCTYIUIGHHH CHera Ha oOcieayemyro TeppuTopuio. KoimmuecTBeHHOE oOIpesesieHue
3arps3HAomUX BemecTB. OmnpeneneHue (QU3NYECKUX CBOMCTB TaJOro CHEra: MPO3pavyHOCTH,
MHTEHCUBHOCTH U XapakTepa 3araxa, [BETHOCTH.

Metoauka ompeneneHuss XUMHYECKUX CBOMCTB TajoOro CHera: OIpeNeleHHuEe KHUCIOTHOCTH,
COZIEpP’KaHMsI OPraHWYeCKUX BELIECTB, CIIOCOOBI OIpEETICHUS MOHOB JKele3a, CBUHIA, MEIH,
XJI0pa, CyNb(haT-HOHOB.

Moayapb 3. MOHMTOPHMHT BOIHOM cpe/ibl: OMOMHANKAIUS 3arPA3HEHUs BOIHOM cpe/bl
(12 gyacos).

Tema 3.1. MeToabl ruApOOGHOJIOTHYECKOT0 AHAJIN3A.
['mapoOuonornyeckuit aHaau3 Kak OMOJIOTMYECKU METOJl OLEHKH KauecTBa Bojbl. [ToHATHe o
runpoduonornyeckoM aHanmuse. l[lokasarenu crenmeHHW 3arps3HEHHS: BHIOBOE pa3HOOOpaswme,
IUIOTHOCTh BUJOB, IJIOTHOCTh OPraHU3MOB, IJIOTHOCTh OMOMAacchl M MOKa3aTelbHOE 3HAYEHUE
BUIOB. Pacuérurie HHJACKCBI B JKOJOI'MYCCKOM MOHHUTOPUHIC.: HHACKCHI, HCIOJb3YIOUINC
XapakTep MUTaHUS OpPraHu3MoB. MHIEKCHI , HCHOIB3YIONINE COOTHOLIEHNE KPYIHBIX TAKCOHOB.
Onenka KadyecTBa OKOCHCTEMBI 10 WHJAEKCaM BHIOBOTO pa3HooOpasms. OreHka 30H
canpoOHOCTH MO  TOKa3aTeIbHbIM opranuzMaMm. OIleHKa KayecTBa 53KOCHUCTEMBI 110
COOTHOLICHHUIO KOJHYEeCTBaA BH/IOB, YCTOI\/JILII/IBI)IX n HCYCTOﬁqHBBIX K 3ars3HCHUIO. I/IHILGKCI)I
obmHocTu (cxonacTBa). KpaTkast XxapakTepucTHKa OMOJIOTHYECKUX METO/I0B OLIEHKU 3arps3HEHUs
BOJ: TmpeumymiectBa u  Hegoctatku. CamnpoOHocTh opranu3moB. OreHKa  CTENeHu
3arpsA3HEHHOCTH BOJ MO TOKAa3aTelsiM (MHIUKATOpHBIM) opranu3maM. llonsTie o canpoOGHOCTH,
canpoOHOCTH BHUJA, CHUCTEME CampoOOHOCTH. 30HBI CANpPOOHOCTH: OJUTrOcanpoOHble, Oera-
Me30canpoOHble, anb(a-Me30canpoOHble W IMOJMcanpoOHbIe; UX XapakTepucThka. DakTopsl,
BIIUSIONINE HA CaPOOHOCTh BOJIOEMA.

Tema 3.2. MeTtoauka pa6oThl ¢ Mpod6aMu 3000eHTOCA.
Metoauka pabotsl ¢ npodamu 3000eHTOCca. COop mpol , hukcarus, ITUKETUPOBaHUE, 00BEM
poObI, 06padoTka mpoo.

IIpakTUKyMm.
CocraBneHne nacmopra XapakTepu3yeMoro BogoéMa. OmnucaHue OCHOBHBIX JKOJIOTMYECKHX

0COOEHHOCTE BOJOEMA: ILIBET, MPO3PAayHOCTh, TEMIlepaTypa, 3amax. BbIsSBiIeHHE CTENeHH
AHTPONOTEHHOW Harpy3KH Ha BOJAHBIN OMOreoneHo3 MyTéM MPUMEHEHHS] METO]a 300UHIUKALIHH.



Onpenenenre Kiacca KauecTBa BOJl. BhIsIBIEeHUE CTENEHH aHTPONOT€HHON HArpy3Ku Ha BOJHBIN
OMOreoneHo3 NyTéM MpUMEHEHUs MeTo/a GUTOMHAMKALNU. DKCIPECcCc-OlEeHKa KadecTBa BOJbI
II0 CEMEMCTBY PACKOBBIX.

IIpakTnyeckass padora. «l/I3yyeHne kauecTBa BOJBI M3 PA3TUYHBIX MPECHBIX HUCTOUYHUKOBY.
Omnpenenenne  (pu3nuecKkux MoKa3aTeneil oOpa3llOB BOJBI: 3amaxa, LBETa, MPO3PAYHOCTH.
OmnpeneneHre XMMHYECKUX IOKa3aTee oO0pa3loB BOJBI: HAIMYMS KATHOHOB eJe3a, CBUHIIA,
XJIOPUA-UOHOB, HUTPATOB U HUTPUTOB, KECTKOCTH BOJIbI, aHHOHOB KHCJIOTHBIX OCTATKOB.

Monayab 4. MoHUTOPHUHT MOYB (22 yaca).
Tema 4.1. buonnaukauus 3arpsi3HeHHsi IOYBEHHOM Cpebl.

N3yuenue 3arpsisHeHus mnouB. CTpykTypa >KMBOTHOI'O HAaceJleHMs IOYBBI M (aKTOpbl €ro
pasHoOOpa3us. BiusHME  TEXHOr€HHOro  3arps3HEHHs  IIOYBEHHBIX  OECHO3BOHOYHBIX.
Qdaynuctuyeckas OnouHauKanus. M3MeHeHne BUJIOBOIO cOCTaBa M KOJIMYECTBA MMOYBEHHBIX U
HalOYBEHHBIX OECI03BOHOYHBIX >KUBOTHBIX KaK I1OKa3aTellb aHTPOIOIE€HHOIO0 BO3ACHCTBUS Ha
OKpYXarollylo cpery. BblOop opraHu3moB Ui AUarHOCTUKH COCTOSIHUS NOYBEHHOW CpEIbl.
OKOJIOTUYECKHUE TPYIIBI IOYBEHHBIX OPraHU3MOB, XapakTepucTuka rpynn. lcropus pa3Burus
M3Yy4€HUs OMOUHUKALMU TIOYBbI B OTEUECTBEHHOM HayKe.

IIpakTUKyM.

I/I3y‘IeHI/IC (1)I/I3I/IKO'XI/IMI/ILIGCKI/IX CBOMCTB MOYB IIKOJBbHOTO JABOpa. YcTaHoOBIGHUE 3aBUCUMOCTH
MCKIAY (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IMI/I CBOMCTBAMHM MOYBBI M YHCIICHHOCTh OCCIIO3BOHOYHBIX.

OnbIT. «BBIsIBICHUE POJIn JOKACBBIX qepBeﬁ B HO‘IBOOGpaSOBaTeJIBHOM nponecce».

OnbiT. «BBIIBICHHE 3aBHCHMOCTHU MCKAY (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IMI/I CBOMCTBAaMM IIOYBHI H
YUCJICHHOCTBIO OECIIO3BOHOYHBIX ).

IIpakTuyeckass padora. «OmnpeneneHUe KUCIOTHOCTH TMOYBBI C MOMOIIBIO MPUTOTOBIECHHBIX
VHJAKAaTOPOB HA pPACTUTEIBHOW OCHOBE». IIpuUroroBieHuMe WHAMKATOPHBIX OTBAPOB U
UHAUKATOpHOU Oymaru. OmnpeneneHnue KUCIOTHOCTH 0Opa3lioB MOYBBI UCCIEAYEMBIX YYaCTKOB:
oTOOp W TPUTOTOBICHHE TMOYBEHHOW TpoObl. lccrmemoBaHue OKpackd MOJYYEHHBIX
PACTUTENIBHBIX UHAUKATOPOB B KUCJION U LIEJIOYHOM Cpeaax.

IIpakTnueckass padora. «OnpeneneHre KUCIOTHOCTH MOYBBI PA3IMYHBIMH CHOCOOAMI.
OnpeneneHue KUCIOTHOCTH IOYBBI C MOMOLIBI0 YHUBEPCAJIBLHOIO MHAMKATOPA; C IOMOILBIO
natunka pH nudposoit mabopatopun «ApXuMeay; ¢ MOMOIIBIO MEIOBOTO PacTBOpa.

JKcnepuMeHTANbHasA padora. OnpeneneHne coaepkaHus CBUHIA B 3€JIEHON Macce ra30HHbBIX
Tpas.

SKCHpeCC-MCTOHH OLIEHKH TOKCHYHOCTH IOYBEHHOM CpCAbl C TIOMOLIBIO OHOTECTOB.

OnpIT «I/IsyquHe Ka4de€CTBa IIbLJIbIIbI paCTeHI/II\/II KaK IMOKas3aTciib 3arpA3HCHUA CPEIbL o0oUTaHUIY.
YcraHoBiIeHHE 3aBHUCHMOCTH KadecTBa IBIIBIEBBIX 3epéH OT YPOBHA (I)I/ISI/I‘-ICCKOI‘O n
XUMHYCCKOTI'0 3arpsA3HCHUA CPCbL.



OnpiT «BCcX0XECTh CEeMSIH Kpe€CC-CajlaTa KaK IIOKa3aTCjib 3arpsA3HCHHUA IIOYBLI).

Ka4yecTBa Cpe/ibl 0OUTaHMs Ha MOP(OIOrHYECKHE U aHATOMUYECKHE U3MEHEHUS PACTCHHIA.

OneIT

Bnusaue

«9Hepr1/1;1 nmpopactaHusd CEMAH OAYBaHUMKaA JICKAPCTBCHHOI'O KaK I10Ka3aTClib

3arpsA3HEHUs] IIOYBEHHOW cpenpl». M3ydeHue sHeprum mnpopacTaHus CEeMsH OJyBaHYMKA,

CO6paHHBIX C HCCKOJIBKHMX YYaCTKOB C IPCAIIOJIOXUTCIILBHO pa3H01‘71 CTCIICHBIO IMOYBCHHOTO U
aTMoc(hepHOro 3arpsS3HeHUsI.

Tema 4.2. JloxneBble 4epBH KaK HHAUKATOPBI 3arPSI3HEHHOCTH MOYBBI.

Hcnonp30BaHue )XM3HEHHBIX (JOPM J103K/IEBBIX U APYTUX OECIO3BOHOYHBIX MPH OLIEHKE CTEICHU
BO3/ICIICTBUS aBTOTPAHCIIOPTA U APYTUX 3arPSA3HUTENEH HA IKOCUCTEMbI YepBEi.

DKOJOorHYecKe rPymbl JOXKACBBIX yepBeil. BiusHue kmumaTruueckux pakTopoB U THIIA TTOYB
Ha paclpoCTPaHEHUE JOKIAECBBIX YEPBEH.

IpakTukym.

HccnenoBarenbckas padora. «/3ydyeHne YMCIEHHOCTH 10K /I€BBIX YEPBEW B pa3IMUHbIX
OMOIIeH03aX KaK [MoKa3aTessl CTaOUILHOCTH TOYBEHHOM cpeibly. OmpeaesieHue yeaoBui

obuTaHus A0XKACBOI'O YCPBsA U BJIMAHHUC CPECAbl HA YUCIICHHOCTb U 6HOMaccy 10 ITIOYBCHHBIM
TOPU30HTAM Ha UCCIICAYCMBIX YUaCTKax ropoja.

Y4yeOHO-TEMATHYECCKHH IIJIAH

10 kaace (1 4 B Henemnto, Bcero 34 4)

Tema OcHOBHOe coiep:kaHue Koua-Bo
4acoB
Mopayas 1. O6uiue Bonpockl 3K0J0IrH4eCKOro MOHUTOPHMHTA. 8

Tema 1.1. Dxonornueckuit [TonsaTHE 00 SKOJOTUYIECKOM MOHHUTOPHHTE (MOHHTOPHHIE OKpPYKAIOIIeH 1

MoHuTOpHHr. McTopus cpenbl). llemu skosormyeckoro MoHuWTOpHHra. M3 wncropum co3maHus

pa3BUTHSL. CHCTEeMBI MOHUTOPHHTA B Poccuu.

Tema 1.2. Bunsl u Knaccugpukamuss BHIOB 9KOJIOTHYECKOTO MOHHUTOpHMHIa. IlomcucTeMsl 1

IOJICICTEMBI 9KOJIOTHYECKOTO0 ~ MOHHUTOPHHra.  YPOBHH  MOHMTOpHHTa.  OOBEKTHI

9KOJIOTHYECKOTO HaOJIIOICHUS U MTOKA3aTeNH.

MOHHTOPHHTA.

Tema 1.3. Metonsl Metonel  uccnefoBanus. [loHATHE O OHOJOTHYECKOM MOHUTOPHWHTE. 1

9KOJIOTHYECKOTO Bronmormueckuii MOHWTOPHHI, KaKk METOA HCCICAOBAHMS: JTambl H

MOHUTOUHTA. cogepkanue. IloHsaTHe O OWMOMHIMKAIMH, KaK METOJIE HCCIICOBAHMUS.
IIpenmymiecTBa KUBBIX MHAMKATOPOB. MOHUTOPHUHT COCTOSIHUS MPHUPOJIHBIX
pecypcos Poccum.

Tema 1.4. buonnaukanus u [Tonsitue o OwomHamkaumu. Knaccudukamuss M XapakTepuCTHKa — BHJIOB 1

e€ BUIDIL. OMOMHAMKAIHH.

Tema 1.5. Kaptupoanue [TpoBenenne KapTUPOBAaHUs 3arpsA3HEHHBIX YYacTKOB. JTambl pabOTHI M HX 2

3arpsA3HEHHBIX YYACTKOB. conmepxanne. @Dusmko-reorpadpuueckue W IKOHOMHKO-TErpaduyuecKue
XapaKTePUCTHKH TEPPUTOPUH 00CITICIOBAHNS.

Tema 1.6. ®uToMHIUKAIIS DuTOMHAMKALUSA KaK OJUMH U3 METONOB OLICHKM KayecTBa OKpYXKarolleH 2

KakK CoCTaBHasA 4aCThb

cpenpl. Ilonstne o ¢uronmHnukanmuu W ¢GuTomHIUKatopax. OpraHu3MbI-




OKOJIOT'H4YCCKOro
MOHHUTOPHUHTIA.

perucTpaTopsl W OpraHU3Mbl —HAKONHUTENIU. Mop(oIorniecKkre U3MEHEHUs
pacTeHuii, wucnonp3yeMple B OnomHAuMKanuu. OCHOBHBIE pacTeHHA -
WHIUKATOPBl 3arps3HEHHs aTMOc(epHOro Bo3Ayxa. Bxmam 3apyOexHBIX H
OTEYECTBEHHBIX HCCIIEIOBATENIEH B pa3BUTHE (PUTOMHANKALIHH.

MoayJib 2. IK010rH4ecKuii MOHUTOPHHT 3arpsi3HeHHs1 Ha3eMHO-BO3/yIHOIi cpe/ibl: COBpeMEeHHbIe 26
MeTOo/bl OMOMHIMKALMOHHOI0 AHAJIN3A 3arPsi3HeHUs aTMOC(epHOro Bo3ayXa.
Tema 2.1. JlummaifHUKK Kak OINpPEeAENUTENH 3arpsA3HEHHs BO3AYIIHON cpeapl. CTpoeHue 8
JIuxeHouHAUKaLYs. JMIIalHYKA. BiusHue XUMUYECKUX BEUIECTB Ha JIMIIAHHUKU. MeTonas! yuéra
JIMIIAWHUKOB.
IIpakTukym.
OnsiT «OmnpeneneHue cBsi3eil BOXOPOCIH U rpuda B COCTaBe JINIIANHUKAY.
HccaenoBatennsckas padora « OnpeneneHue CTENEHU 3arpsA3HEHNS BO3oyXa
IO COCTOSIHUIO JINIIaHUKOB.
Tema 2.2. Onenka AcuMMeTpHs JIMCTOBOTO ammapara KaK IOKa3aTelb CTPECCOBBIX (aKTOPOB. 8
COCTOSTHHS CpeJibl Ha OcHOBe | TpeOoBaHMs K BHIaM-OMOMHIMKAaTOpaM. MeToIpl OIEHKH CTPECCOBOTO
Merona GayKTyupyromei BO3/ICHCTBYSI HA PACTCHUS.
ACHMMETpPHHU.
HpakTukym.
HccaenoBarennckast pagora «/3yueHue ¢GuyKTyMpylomeil acCHMMETpHU Y
pacTeHHi Kak Mokas3aTesab KauyecTBa Cpeabl OOUTaHH.
HccaenoBarennckas padora «PacuérHas OlEHKAa KOJHMYECTBA BHIOPOCOB
BPEJIHBIX BEIIECTB B BO3/IyX OT aBTOTPAHCIIOPTAY.
HccienoBarennsckast padora. «OneHKa COCTOSHUS IPEBOCTOS MApKay.
Tema 2.3. Bnusnue 3arpssHuTENnced Ha XUMUYECKHE IIPOLECCHI, MPOUCXOISAIINE B 6
I'a309yBCTBUTENBLHOCTD U KJIeTKaX pacTeHui. BHEITHIE PU3HAKN TOBPEKACHHS PACTEHHUSI TOKCHIHBIMH
ra3oycTOMYMBOCTD BELIECTBAMHU. Ajanranusi pacTeHMH K JCHCTBUIO ra3oB. MexaHHU3Mbl
pacTeHuii. YCTOWYMBOCTH  PAacCTeHHH K HeOmarompusaTHbIM  ¢aktopam. ['pymmsl
ycTtoduuBocTH pacteHuid. Illkana ONEHKM ra30ycTOHYMBOCTH pPAaCTEHUI.
XapakTepucTHKa  pPacTeHMH MO  MBUICQUIBTPYIOUEH  CIIOCOOHOCTH.
XapakTepucTHKa JPEBECHBIX TMOpPOJ W  KYCTapHHKOB M0  Kjaccam
ra30yCTOMYHUBOCTH.
IIpakTukym.
IIpoekTHO-UCCAEI0BATEIbCKAS padora. «M3yuenne COCTOSIHUS
PacTUTEIIFHOCTH M Pa3pabdOTKa MPOEKTa 03eJICHEHHUSI CBOETO MUKPOPAHOHay..
Tema 2.4. CHEXHBII TOKPOB CHEXHBIH MOKPOB KaK MHAMUKATOP MPOLECCOB 3aKUCICHUS IPUPOIHBIX CPE. 4
KaK HHAMKATop 3arpssHeHuil | IIpakTmkym.
MIPUPOIHON cpeapbl. HUccaenoBareanbckass padora « CHEXHBI TOKpPOB Kak HMHIUKATOP
3arpsi3HEHUs1 aTMOC(EPHOTO BO3/1yXa TOPOICKOM CpesIb».
Y4eOHo-TeMaTH4eCKHil IVIaH
11 xkaacc (1 4 B Hexento, Beero 34 4)
Tema OcHoOBHOE coiep:KaHue Kou-Bo
4acoB
Mopnyb 3. MOHUTOPHMHI BOJHOH Cpeibl: OMOMHAUKALUS 3arpsi3HEHUs] BOAHOM cpeabl | 12 yacoB
Tema 3.1. MeToabl ['unpoOuonornyeckuii  aHamu3 Kak OHOJOTUYECKHH METOJ 6

TUIPOOHOIOTUYECKOTO
aHaJIn3a.

OLIEHKM KadecTBa BOAbL. IlokasaTenu cTeneHW 3arpsi3HEHHS.
Pac4y€THble MHIEKCHI B AKOJIOIMYECKOM MoHUTOpuHre. Kparkas




XapaKTepUCTHKa OMOJIOTMYECKUX METOAOB OLEHKH 3arps3HEHUs
BOJI: TIpeUMyIlecTBa U HexoctaTku. CarnpoOHOCTh OPraHU3MOB.
dakTopsl, BAUSIONME HAa CATPOOHOCTh BOAOEMA.

Tema 3.2. Metoauka
paboThl ¢ mpobamu
3000€eHTOCA.

Mertoanka paboTsl ¢ mpodamu 3000eHToca. Coop mpold ,
dukcanus, STUKETHPOBaHUE, 00BEM TIPOOBI, 00paboTKa mpoo.

IIpakTUKyM.

CocTraBneHue nacnopTa xapakTepuszyemoro Bojgoéma. Onucanue
OCHOBHBIX DKOJIOTMYECKHX OCOOEHHOCTEH BogoéMa. BrIsBienue
CTENIEHW AaHTPONOTCHHON Harpy3Kd Ha BOJHBIA OHOTEOIICHO3
MNyTéM NOPUMEHEHUS METOJAa 300MHAMKAUWU. BrelsBiieHUE
CTENEHW AaHTPONOTeHHON Harpy3Kd Ha BOJHBIA OHOTeOIeHO3
yTéM MPUMEHEHUS MeTO0/1a (PUTOMHTUKAIIHH.

IIpakTuyeckass padora «lI3yyeHue kauecTBa BOIBI U3
Pa3IMYHBIX MPECHBIX MUCTOYHUKOB». OmnpenenceHue XUMHUECKUX
MoKazaTesieli O0Opa3IloB BOJbI: HAJIWYUs KaTHOHOB JKeJe3a,
CBUHIA, XJIOPUJ-MOHOB, HUTPATOB M HUTPUTOB, KECTKOCTH
BOJbI, aHHOHOB KHCJIOTHBIX OCTaTKOB.

Moayb 4. MOHUTOPHMHI NOYB

22 yaca

Tema 4.1. buonHIuKams
3arpsA3HEHUS TOYBCHHOM
Cpelbl.

N3yuenue 3arps3Henns no4ys. CTpyKTypa )KUBOTHOTO HAcEJICHUS
nouBel W (akropel ero pasHooOpazus. DayHucTHUECKas
omonHaukanus. M3MeHeHMe BHIOBOIO COCTaBa M KOJHMYECTBA
IMOYBEHHBIX M HANOYBEHHBLIX OECIO3BOHOYHBIX >KMBOTHBIX KaK
MOKa3aTelb aHTPOIOTEHHOTO BO3JICHCTBUS Ha OKPYKAIOUIYIO
cpeny. BnusHHE TEXHOTCHHOro 3arps3HEHHS Ha TOYBEHHBIX
0€eCI03BOHOYHBIX.

IIpakTUKyM.

N3yuenne (QU3MKO-XMMUYECKMX CBOWCTB TIOYB IIKOJBHOTO
JBOpa.  YCTAaHOBJIIGHHE  3aBHUCHUMOCTH  MeXAYy  (U3HKO-
XUMMYECKUMHA  CBOWCTBAMH  TIOYBBI M YHCIIEHHOCTH
0€eCcI03BOHOYHBIX.

OnbiT.  «BbIIBIEHWE  ponM  JIOKICBBIX ~ 4YepBeil B
0YBOOOPA30BATEILHOM MPOIIECCEN.
OnbiT.  «BbBIABICHHE  3aBUCUMOCTH  MEXAy  (QHU3UKO-

XUMHYECKIMH  CBOMCTBaMH  TIOYBBI W YHCICHHOCTBHIO
0€CrO3BOHOYHBIX Y.

IpakTnyeckas padora. «OnpenesieHue KUCIOTHOCTH MOYBBI C
MOMOIIIBI0 TPUTOTOBJICHHBIX HHJIMKATOPOB HA PACTUTENBHOM
OCHOBE».

IIpakTnyeckas padora. «OnpeaencHre KUCIOTHOCTH MOYBBI
Pa3TUYHBIMH CTIOCOOAMM.

JKcnepuMeHTANbHasA padora. OnpeneneHue CoAepKaHUs
CBUHIIA B 3€JEHON Macce ra30HHbIX TPaB.

OnbIT «3yyeHne KayecTBa MbUIbLIBI PACTEHUH KaK IOKa3aTellb
3arpsi3HEHUS CPeNIbl OOUTAHMSY.

OnbiT «BcxoxecTh ceMsSH Kpecc-cajara Kak IOKa3areib
3arpsi3HEHUS TIOYBBI.

OnbiT  «DHeprus  TOpPOpacTaHUs  CEeMsSH  OJyBaHYMKa
JICKQpCTBEHHOTO KaK IIOKAa3aTellb 3arps3HEHHs TOYBEHHOM
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Cpenb».

Tema 4.2. JloxxaeBbie
YEpBU KaK UHIUKATOPHI
3arpsA3HEHHOCTH TTOYBHI.

Hcnonb3oBaHue sXKU3HEHHBIX (OPM J105KJIEBBIX U APYTUX
0€CrO3BOHOYHBIX MPU OIICHKE CTEMEHU BO3ICUCTBUS
aBTOTPAHCIIOPTA U APYTUX 3arpsA3HUTENICH HAa SKOCUCTEMBI

4yepBei.

DKOJOTUYECKUE TPYIIbI T0KIEBBIX YepBeld. Biusiue
KIIMMATHYeCKUX (PaKTOPOB M THIIA TTOYB HA PACIPOCTPAHCHUE
JIOKIEBBIX YepBEH.

IIpakTUKyM.

HccaenoBarenbckas padora. «M3yueHue YucIeHHOCTH
JIOKJICBBIX YEePBEH B pa3IMUHBIX OMOIICHO3aX KaK MOKa3aTess
CTaOUIILHOCTH MTOYBEHHOM CpesibI».

CpencrBa 00y4eHHUsI M1 BOCIMTAHUS

[Tpubopsl 1 000pYIOBAHUE

[Mpubopsr: 1mdpoBas maboparopusi «Apxumen», MHKpockor, Jyrna. OOopynoBaHue
JIEMOHCTPAIIMOHHOE: TEPCOHAJBHBIN  KOMIBIOTEp, MpoekTop. OOopynoBanue ydeOHOE:
NpOOMPKH, XMMHUYECKHE CTAKaHbI, CTYNKa M IMECTHK, CHUPTOBKA, BOPOHKA, (MIBTPOBaJIbHAS
Oymara, INTaTHBBI, CTEKJSHHBIC NAJOYKH, KOJOBI, YCTAaHOBKAa «BOJsSHas OaHsS», dalIka
dapdopoBasi, CTEKIITHHAs TAJIOYKA C PE3HHOBBIM HAKOHEYHUKOM, JIOKEUKA-103aTOp (IIIATeNh),
MepHbIid nHAp (10 mMi1) Wiy MepHas TpoOUpKa, yHUBEpCaibHast OyMara co IIKaJol 3HaYCHHUN
pH, ¢uibTpoBasibHAs Oymara, NMpeIMETHbIE W IOKPOBHBIC CTEKIA, MPENapOBAIbHBIC HIIBI,
NUIMETKHY, Jonara, COBOK, pyJieTKa, JalleyHble BEChl C pa3HOBECAMH, paMKa-MaJIeTKa, 3aKuIHas
npara, CKpeOOK, MepHas MeTpoBas JMHeHKa, LUPKYIb-U3MEpHUTEldb. PEakTUBBL: THOLMAHAT
aMMOHWUS, KOHIICHTPHPOBAHHAs a30THAs KHUCIIOTA, TEPOKCH] BOJOPOJA, AMCTHUILIMPOBAHHAS
BOJIa, HUTpAT cepedpa, a30THash KUCIIOTA, XJOPHJ Kallus, XpOMaT Kallus, THIPOKCHI Kaiusi,
T eHUIaMIH, KOHIIEHTPHUPOBAHHAS CEpHAast KHCIIOTa, YKCYCHAs KHCIIOTa, HOI.
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