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OO0mas xapakTepucTHKa MPOTrPaMMbl

B coxpepxxanum Kypca Jenaercs akieHT Ha YCUJICHUM JACSTEIbHOCTHOIO KOMIIOHEHTA, YTO OMPEACNSIETCS COLUAIbHBIM
3aKa30M COBPEMEHHOTr0 OOIIECTBA B CBS3U C BO3PACTAIOIIMM aHTPOIOTE€HHBIM BO3JEHCTBUEM Ha BCE MPUPOJIHBIC CPEIbl U, KaK
CJEACTBUE, YBEIMYMBAIOIMIMMUCA JKOJIOTUYECKUMHU pUCKaMH. J[JIsI 3KOJOTMYECKOro OoOpa30BaHUsSl OpraHu3aiusi MOUCKOBO-
HCCIIEIOBATENbCKOM IEATEIbHOCTH B COLIMOTIPUPOTHOM OKPYKEHHH UMEET 0c000e 3HAUCHHE.

W nydinryio BO3MOXKHOCTh It ATOTO JAET OpraHu3alusl IMIKOJIBHOTO AKOJOTMYECKOrO0 MOHUTOPHHIAa — Mpolecca
HaOIIOCHUH 32 U3MEHEHUSIMU, MPOUCXOIAIUMU B OKPY’KAIOIIECH ydallerocsi MpUpoIHON Cpelie, a TaKkKe MX OIEHKa, TPOTHO3,
oOcyX/eHre U BbIPaOOTKA Mep, HAMpPaBICHHBIX HA OCYIIECTBIECHUE JKOJIOTMYECKUX pelieHuil. BopieueHue ydamuxcsi B
MOHUTOPUHIOBYIO JIESITEILHOCTh OYJEeT CHOCOOCTBOBAaTH MPHUOOPETEHUI0O WMMU KAaK HAyYHBIX 3HAHUN HJKOJIOTMYECKOro U
MIPUPOIOOXPAHHOTO XAPAKTEPA, TaK U MPAKTUUYECKUX YMEHUW W HABBIKOB. Marepuan, HaKOIUICHHbIA U MTPOAHAIN3UPOBAHHBIN B
TEUEHHE HECKOJBKHX JIET, CO3JAaCT OCHOBY CTAHOBJICHHUS Y YYAlIUXCS MHUPOBO33PEHUECKUX OPUEHTAIIMN KO3BOJIIOLMOHHOTO
Xapakrepa.

Ha 6a3ze mentpa "Touka pocta" obecrmedmBaeTcsl peanuzaius 00pa30BaTENIbHBIX MPOTrpaMM €CTECTBEHHOHAYYHOU W
TEXHOJIOTUYECKOW HaIpaBJIeHHOCTEN, pa3pab0TaHHBIX B COOTBETCTBUH C TPeOOBAHUSIMU 3aKOHOJIaTENILCTBA B cpepe oOpazoBaHus
U ¢ yueToM pekomeHaanuii denepanbHoro oneparopa yueOHoro npeamera « buosorus.

OCHOBHBIE UJIEN Kypca:

— €MHCTBO MAaTEPUAIbHOTO MUPA;

— BHYTpPH- U MEXIPEAMETHAsI HHTETPaLIUS;

— B3aUMOCBSI3b HAyKU U MTPAKTUKH;

— B3aUMOCBSI3b YEJIOBEKA U OKPYIKAOLIEH CPEBI.

Buasl nessTe1bHOCTH.

[Ipennaraemasi B mporpaMme OpraHM3allys 3aHSATUNA MPENNoaaraeT, IOMUMO 3HAKOMCTBA C TEOPETHUYECKUM MaTEpHUaJoM,
MPOBEJICHUE HKCIIEPUMEHTOB, KaK KpaTKOBPEMEHHBIX, TaK W JJIUTEIbHBIX, HAOIIOACHUHN, I1ab0paTOPHO-TIPAKTUUYECKHUX,
MCCJIEIOBATENIbCKUX U TPOEKTHBIX PabO0T MO M3YUYEHUIO HKOJIOTHYECKOM MWHAMUKH TOPOACKUX JKOCHCTEM U MX COCTaBHBIX
gacTeil. TeopeTndyeckne U MpakTHUEeCKUE 3aHITHS TIPeIiaracTcsl MPOBOIUTh KaK B YCIOBUSX KaOWHETa, Tak U B (hOpME TMOJIEBOTO
MPaKTUKyMa.



Paobouaa npocpamma cocmaeniena Ha ocHoge:

. 3akoH Poccumiickoit @eneparun «O6 obpazoBanun B Poccutickoit ®enepamum» ot 29.12.2012r. Ne273-D3;

. denepanbHBI TOCYAAPCTBEHHBIA 00pa30BaTEIbHBIA CTAaHAAPT CPETHErO OOIIEeTo 00pa3oBaHUSs, YTBEP)KICHHBIN
nmpukazoM MunucrepcTBa oOpa3oBanus W Hayku Poccmiickoii ®denepamuu ot 17 masg 2012 1. Ne 413 «O0 yTBepKACHUU H
BBEJICHUH B JICHCTBHUE (PeepaIbHOTO TOCYJaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPEIHEr0 O0IIEro o0pa3oBaHus» (B Pe/l.
npukaza Muno6paayku Poccun ot 29.12.2014 No1645)

. Meroanueckiue peKOMEHAAIMM TI0  peaju3alud  o0pa3oBaTeNbHBIX IMPOTpaMM  €CTECTBEHHOHAYYHOW U
TEXHOJIOTMYECKOW HaIpaBJICHHOCTEH MO OMOJIOTMHU C UCIOJIb30BaHUEM 00opyaoBaHus leHTpa «Touka pocta»y. Meroauueckoe
nmocobue. — Mocksa, 2021 r

. B cooterctBuu ¢ OOIT COO OKOVY «KimokBuHcKas 1ikona -untepHat» Kypckoro paitona Kypckoii obnactu

Ileaun Kkypca:

. dbopMHpOBaHUE PKOJOTUYECKUX 3HAHWUN, YMEHUU M KYJIbTYPhI IIKOJIBHUKOB B XOJI€ TEOPETUUECKOW MOJATOTOBKH U
MMOMCKOBO-HMCCJIEI0BATEIHCKON JIEATEIbHOCTH;

. KOMIUIEKCHAsI OIEHKAa M TPOTHO3 H3MEHEHHMI COCTOSIHUSI OOBEKTOB COIMOMPUPOTHON Cpelbl MOJ| BIUSHUEM
€CTEeCTBEHHBIX U aHTPOIIOTE€HHBIX (PAKTOPOB.

3agaum Kypca:

. pa3BUTHE UHTEPECA K IKOJIOTUM KaK HAYUYHOU JUCHUILIUHE,

. MIPUBUTHE UHTEPECA K HAYUHBIM UCCIICIOBAHUSM Ha OCHOBE OCBOCHHMS METOAO0B U METOAMK IO M3YUECHHUIO SKOCUCTEM,
OpraHu3alMi MOHUTOPUHTOBOM JIEATEILHOCTH C HCTOb30BaHueM obopyaoBanus Llentpa «Touka poctay;

. npodeccronanbHas OpUEHTANNS KOJILHUKOB;

. (dbopMHpOBaHHWE TOTOBHOCTH IIKOJIBHUKOB K COIIMAJIBHOMY B3aMMOJICUCTBHUIO MO BOMpPOCAM YJIYUIIEHUS KadyecTBa
OKpY>Karolllel Ccpellbl, BOCIIUTAHUE W IpoNaraHia akKTUBHOMW TIpaXXIaHCKOW IMO3WIMKA B OTHOIICHWM 3AIIUTBI U COXPaHEHUS
MIPUPOJIBL.

Peanuzammsi 3KOJIOTHMYECKOW MOATOTOBKHM YYalIUXCsl B COOTBETCTBHU C JAaHHOW MpPOrpaMMON OOY4YEHHUsS CBSi3aHA C
OpraHu3aIlMel MONCKOBO-UCCIEA0BATEIbCKOM NEITEILHOCTH yUaIIUXCsl TI0 BOMPOCAM MOHUTOPUHTA COITUOTIPUPOTHBIX OOHEKTOB
OKPY’KarOUIEU CPEIBI.

@®opmMa BHEYPOUHOI1 1eSITeJIbHOCTH: MOUCKOBbIE U HAYYHbIE UCCJIE0OBAHUS.
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Ilnanupyembie pe3yjbTaThl 0CBOCHHUS Kypca

B pesynpraTe u3ydeHHMs DJJIEKTUBHOIO Kypca Ha YpPOBHE CpEIHEro oOuniero oOpa3oBaHHs Yy YydallUXcs OyIyT
c(hOpMUPOBAHBI CIEAYIONIUE MPEAMETHBIE PE3yIbTATHI.

Yuawuiica nayuumecea:

— [OHUMAaTh, YTO TAaKO€ OHKOJOTMYECKUH MOHHUTOPHUHI, ILEJIH HKOJIOTMYECKOr0 MOHHUTOPHHIA, OCOOEHHOCTH €ro
OpraHu3alliy U MPOBEICHMUS, 3HATh UCTOPHUIO €0 PA3BUTHS;

— OMNpPEAeATh BUJIBI U MOACUCTEMbI SKOJIOTHYECKOTO MOHUTOPUHTA, IPUHITUIIBI KJIaCCU(PHUKAIIMKA BUIOB IKOJIOTHYECKOTO
MOHUTOPUHTA;

— OIKCHIBATh OCHOBHBIE METObI HKOJIOTHYECKOTO MOHUTOPHUHTA;

— KJ1accUUIIMPOBATh METOJIBI K METOJUKU UCCIEAOBAHUS 3arpsi3HEHUS 00bEKTOB OKPYKAIOIIEH CPEeJIbl;

— XapaKTEepU30BaTh BUJIbI aHTPOIIOTEHHOT'O BO3JAEHUCTBUS HA OKPYKAIOIIYIO CPELY;

— OOBSCHATH 3HAUCHUE MTOHATUN: OMOUHIUKAITUS, BUIbI OMOMHIUKAIIMHY, GUTOMHAUKAIUS, (PUTOMHIANKATOPHI;

— y3HaBaTh BUJIbI PACTEHUH U )KUBOTHBIX, SBISTFOITUXCS MHINKATOPAMH COCTOSIHUS OKPYKAIOIIEH CPEJIbI;

— MOHKUMATh BKJIaJ 3apyOE€KHBIX M OT€YECTBEHHBIX UCCIEA0BaTeNIel B U3yUYeHUEe OMOUH IUKAIUH;

— OMPENEIATh dTANbl KAPTUPOBAHUS 3arPSI3HECHUS;

— ONUCHIBATh METObI JINXCHOUHIUKAIIUUA U (DIYKTYUPYIOIIEH CUMMETPUN; METObI OLICHKH CTPECCOBOTO BO3/CHCTBUS Ha
pacTeHusi: MOpPOJOTHUUECKUE U PU3NOIOT0-OMOXUMHYECKHE;

— XapakTepu3oBaTh MEXaHM3Mbl YCTOWYMBOCTH pPACTEHUU K HEOJaronpusTHbIM (¢akTopaMm; Ta30yCTOMUYUBOCTH
(6uonoruyeckyto, aHaToOMO-MOP(HOIOTHIECKYIO U (PH3HUO0JIOT0-0MOXUMHUYECKYIO); BIMSHUE KIMMAaTUYECKUX YCIOBHM TEPPUTOPUHN
HAa ra30yCTOMYMBOCTb PACTEHUM; IPYNIIbl YyCTOMYMBOCTH PACTCHUM;

— XapaKTepU30BaTh CHEXKHBIN MOKPOB KaK WHIUKATOP MPOIIECCOB 3aKUCIICHUS IPUPOIHBIX CPE;

— HCMOJIb30BaTh METOJIUKY pabOThl CO CHEXHBIMU MpoOaMU; KOJIUYECTBEHHOE W KAueCTBEHHOE ONpEeeTICHUE
3arpsA3HAIOIIUX BEUIECTB;

— MPOBOJIUTH THAPOOHOTOTUYECKUAN aHATN3: THAPOOHOIOTHIECKUN aHAIN3 KaK OMOJIOTHYECKUN METO]] OLICHKH KayecTBa
BOJIbI; IOKA3aTENM CTETICHH 3aTrPS3HEHUS; PACUETHBIE MHICKCHI B 9KOJIOTUYECKOM MOHUTOPUHTE;

— pabotath ¢ nmpobdamu 3000€HTOCA;



— ONHUCHIBaTh CTPYKTYPY J>KMBOTHOTO HACEIICHUS TOYBBI M (DAKTOpHI ero pa3HooOpasus: BIUSHHUE TEXHOTECHHOTO
3arpsi3HCHMS Ha MIOYBEHHBIX 0€CIO3BOHOYHBIX.

Yuawuiica nonyuum eozmorcnocmo nayuumeoca:

— paboTaTh CO CHenuaIbHBIM JJA0OPATOPHBIM 000PYI0BAHUEM;

— CpaBHHMBATh OMOJOTHIECKUAE OOBEKTHI;

— OIICHUBATh CTETECHb 3arpsA3HEHHOCTH BOJBI, COCTOSHHUE YHUCTOTHI BO3JyXa M TIOYBBI, OCHOBBIBASCh Ha COCTOSHUHU
OMOUHIUKATOPOB;

— ONpeAeNiaTh U CpPaBHUBATh KAYECTBEHHBIE M KOJWYECTBEHHBIC IOKA3aTEIN XapaKTepU3yEeMbIX OOBEKTOB, CpEl
0o0UTaHUS;

— MPOTHO3UPOBATH U MOJICIIUPOBAThH Pa3BUTUE CUTYAIIH;

— paboTarth ¢ 3aMUCSIMU, OTYETAMHU JTHEBHUKOB MCCIIEIOBAHUN KaK MICTOYHUKAMHU UH(POPMAIINH;

— MPOBOJIUTH KAPTHUPOBAHUE 3arpsI3HEHHBIX YYACTKOB;

— OCYIIECTBJIATh MOHUTOPUHT 3arpsi3HCHHS PA3IMYHBIX Cpell 0OMTaHus (HA3eMHO-BO3AYIITHOW, BOHOMN, TOYBCHHOW) Ha
OCHOBE NMPUMEHEHHUS aJICKBATHBIX METOJ/IOB UCCIICIOBAHMS;

— MPOBOJNTH OIEHKY COCTOSIHHSI CPEIbl Ha OCHOBE METO/1a (DIYKTYHPYIONIEeH aCHMMETPHH;

— MPOBOJNTH OIEHKY COCTOSIHHS IPEBECHON PACTHTEILHOCTH;

— OCYNIECTBIISITh H3yYCHUE COCTOSIHUS PACTUTEILHOCTH TEPPUTOPHH;

— COCTaBIIATh KapThl Ta30yCTOMYUBOCTH JPEBECHO-KYCTAPHUKOBOW PACTHTEIILHOCTH;

— pa3pabaThIBaTh MPOEKTHI 03€JICHEHUSI CBOETO MUKPOPANOHA;

— ONpEAeNATh PUINKO-XUMUYECKHE TTapaMeTPhl U3y4aeMbIX 00BEKTOB U Cpel OOMTAHUS;

— OIPEAENATh KJIACC KaueCcTBa BOJI HA OCHOBE MMPUMEHEHHUSI METOJIOB (PUTO- U 300MHINKAIIUN;

— YCTaHaBIIMBATh 3aBUCUMOCTb MEXAY (PU3UKO-XMMUYECKUMU CBOMCTBAMH MOYBBI U YUCICHHOCTHIO OECIIO3BOHOYHBIX;

— OMPEACNATh YPOBEHb KUCIOTHOCTH TIOYBHI;

— HMCTOIB30BaTh IKCIPECC-METO I OIIEHKA TOKCUYHOCTH MIOYBEHHOMN CPEJIbI C IIOMOIIIBI0 OMOTECTOB.

MecTto npeamera (Kypca) B y4eOHOM IIaHE



[TpencraBiennas paboyasi mporpaMMa COOTBETCTBYET MPOTrpaMMe OCHOBHOTO cpefHero oOpazoBaHus. Cpok peanu3aiiu
nporpaMmmsl — 7Ba roja (68 yacos, 1 yac B He/1e/110 B TeUeHHe 2 JIeT).

Y4eOHo-MeTOAUYECKOE O0ecTIedeHne

Y4eOHo-MeToInYecKoe oOecreueHrne Kypca BKIIIOYaeT B cels ydeOHOoe mocoOue sl ydaluxcs W Iporpammy Kypcea.
VYyebHoe nocobue il ydamuxcsi 00ecneunBaeT coiepKaTelbHy0 4yacTh kKypca. Conepxanue nocodust pa3ouTo Ha naparpadsl,
BKJIFOYACT JIUJAKTUYECKHUIM MaTepual (BOMPOCHI, YIPAKHEHUS, 3a/1a4H, JOMAIITHUN SKCIIEPUMEHT), MPAKTUUYECKUE PaOOTHI.

HUPPOBAS JIABOPATOPUS YUEHNYECKAS

[udpoBbie AaTYUKHU AIEKTPOIPOBOIHOCTH, pH, , TeMmepaTypbl, OCBEIIECHHOCTH, BIaKHOCTH, TEMIIEPATYPhI OKpYKaromIei
cpenpl;e

Becol anektponnbie yueoHsie 200 ;e

Mukpockor: nu(poBoi UM ONTUYECKUH ¢ yBeaudeHueM ot 80 X;e

Habop aJist U3roToBI€HUSI MUKPOIIPETIAPATOB;®

Mukponpenapatsl (Ha00p);e®

CoenuHUTENBHBIE MPOBO/IA, TPOTPAMMHOE 00ECIIEUCHUE, METOIMUECKUE YKAa3aHUS;®

KOMIIVIEKT TOCYAbI U OBOPYJAOBAHUSA 1J1SA YYHEHUYECKUX OIIBITOB
[IItaTB 1aOOPATOPHBIN XUMHUECKHIL: ®

Habop uamek Iletpu:e

Hab6op npenapoBajibHbIX HHCTPYMEHTOB: ®

JloxKa AJis COKUTaHUs BEIICCTB: ®

Crynka gapdopoBasi C IECTUKOM: ®

Habop 6aHoOK, CKISHOK, (hJITAKOHOB /1JIs1 XpAHEHUS TBEPJIbIX PEAKTUBOB;®

Ha6op npooupok (ITX-14, I1X-16);e

[Tpubop 11st MOTy4eHUS Ta30B;e®



CnupToBKa U roproyee JJisi HeE;®

dunsTpoBanbHas Oymara (11 mT.);e

Kom0a xonnueckasi;e

[Tanouka crexisiHHAS (C PE3MHOBBIM HAKOHEYHUKOM );®
Yamieuka /7151 BeIapuBaHus (BhIMApUTEIbHAS YallIEuKa);e
MepHblii TUTUH]P (TJIACTUKOBBIN );®

Boposka crekiisiHHas (Manas);e

Crakan ctekassHHbIHN (100 MiT);e

Conepxxkanue nporpamMmbl

MOJYIIb 1. Obougue 6onpocel IKON02UUECKO20 MOHUMOpunza (8 u)

Tema 1.1. Ikonozuueckuii monumopune. Hcmopus pazeumusn

[Tonatre 00 KOJIOTUYECKOM MOHUTOPUHTE (MOHUTOPUHIE OKpY»Karomieh cpenbl). Llenn 3KoJI0rnueckoro MOHUTOPHUHTA.
N3 ucropun cozmanusi cucteMbl MOHUTOpHUHTA B Poccuu.

Tema 1.2. Buowt u noocucmemslt IK0102UHECKO20 MOHUMOPUH2A

Knaccudukanuss BUIOB HSKOJOTMUYECKOTO MOHUTOPUHTA: IO MPOCTPAHCTBEHHOMY TMPUHIMIY —  JIOKJIbHBIMU,
pPErvMOHAabHBIN, HAMOHAJIBHBIA, MEXKIOCYAAapCTBEHHBIA M TJIOOAJNBHBIN; MO OOBEKTY ciexeHus — (OHOBBIM (0a30BbIN),
MMITaKTHBIA (TOYEUHBIN), TEMATHUECKHI; IO TPUPOJIHBIM KOMIIOHEHTaM — T'€OJIOTMYECKHM, aTMOC(EPHBIN, THAPOIOTHUECKHH,
reopu3UICCKUi, TTOYBEHHBIM, JICCHOM, OHOJOTMYECKUH, TIe000TAaHWYCCKHM, 300JOTHMUYECKUN; II0 OpraHUu3allMOHHBIM
OCOOEHHOCTSIM — MEXKIyHapOHBIN, TOCYAapCTBEHHBIA, MYHUIIMMIAIbHBINA, BEIOMCTBEHHBIH U OOIIecTBeHHBIN. [logcuctempl
AKOJIOTHYECKOTO MOHHMTOPUHTA: T€O(PU3MUECKUN, KIMMAaTHUYECKUH, THAPOMETCOPOJIOTHYSCKUH, OHOJOTHYSCKUN, MOHUTOPUHT
3JI0POBbBS HACEJICHUS. Y POBHH MOHUTOPHHTA: I€TAbHBIN, JIOKAJTbHBIN, pETUOHATBHBINA, HAIIMOHATBHBINA U T7100ambHbIH. OOBEKTHI
HaAOJIFOAEHUS U TTIOKA3aTENH.

Tema 1.3. Memoowt IK0102U4e€CKO20 MOHUMOPUH2A

Metoasl ucCcaenOBaHUSA: NUCTAHIIMOHHBIE (aDPOKOCMUYECKHE) U HazeMHble. [loHsATHE O OMOJIOTMYECKOM MOHUTOPHHTE.
buonorudyecknii MOHUTOPUHT KakK METOJ WCCIIEAOBaHUS: d3Tanbl U cojepxkanue. [loHatne o OMOMHIMKAIIUM KaK METOJe
uccnenoBanus. [IpeumyiiecTBa )KUBBIX HHAUKATOPOB. MOHUTOPUHT COCTOSIHUS IIPUPOIHBIX pecypcoB B Poccuu.
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Tema 1.4. Buounoukayus u eé euowl

[Tonsitue o Owomnamkanmu. Kraccupukamumss ©W  XapaKTepUCTHKAa BHJIOB OWOWHIWKAIMM: clenupuyeckas W
Hecrenudraeckass OMOMHINKAIUS; TIPSIMas 1 KOCBEHHAsT OMOMHANKAIINS, PETUCTPUPYIONIAs OMOMHINKAIIAS M OMOWHIUKAITUS 110
AKKyMYJIALUU.

Tema 1.5. Kapmupoeanue 3a2pa3HéHHbIX YUaACHKO8

[IpoBeneHre KapTUPOBAHMS 3arPsI3HEHHBIX YYACTKOB: 3Talbl paboOThl U UX cojepkanue. CopepxKaHue MoAroTOBUTEIILHOTO
sTana paboThl: cOOp JAaHHBIX 00 MCTOYHMKAX 3arpsi3HEHHUS; COJIEPKaHHE XapaKTEPUCTUKH MPOMBIIUICHHBIX 00BeKTOB. COOp
Marepuaia 0 IpUPOJAHO-KIMMATUYECKUX YCIOBUSIX obcnenyemoii Tepputropun. CoziepkaHue OCHOBHOTO dTamna padOThl: OIEHKA
AHTPOIIOTEHHOT'O0 BO3JIEUCTBHS HAa OKpY’Kawllyto cpeny. Hanecenue mHbopmanmu Ha KapTy: 00bEM HH(DOpPMAIUK U TOPSIOK
HAHECCHMUSL.

Tema 1.6. Qumounoukayua KaK COCMAGHAA YACMb IKOJI02UYECKO20 MOHUMOPUH2A

OuTOUHIMKAIMSA KaK OJMH M3 METOJOB OILIEHKH KadecTBa OKpyxaromied cpenbl. [lonarue o QuroMHmukanuu u
¢durounaukaropax. Bo3moxkHOCTH MeTOnOB (puTOMHAMKAIMU. OpraHu3Mbl-pEruCTPaTOPbl U OPraHU3MbI-HAKOMUTENIU. YUET
BHEIIHUX U BHYTPEHHUX (DAKTOPOB IMpHU MpoBeAeHUU OuoHIuKauu. Mopdonornueckne n3BMeHEHUs PacTEHUM, UCII0JIb3yEMBIE B
OnonHAMKaMU. V3MEHEHUsI OKpacKU JIMCTHEB: XJOPO3bl, HEKPO3bl, MPEKIECBPEMEHHOE YBsigaHue, Aedoiuanus; U3MEHEHUs
pa3sMepoB OpraHoB, OPMbI, KOJUYECTBA U TMOJOKEHHUS OPraHOB, KM3HEHHOU (POpPMBI, kM3HEHHOCTH. OCHOBHBIC PACTEHUS] —
WHJIUKATOPbl 3arpsi3HEHUs atMocdepHoro Bosayxa. M3 ucrtopuu Bompoca pa3BuTUS (DUTOMHAMKAIIMM Kak MeTona. Bxian
3apyOeKHBIX U OT€UECTBEHHBIX HCCIIe0BaTENCH.

MOAYJIb 2. DKo0J0ru4ecKuii MOHUTOPHMHI 3arpsi3HEHHs] HA3€MHO-BO3AYUIHOW CpeAbl: COBPEMEHHbIC METOAbI
OMOMHIUKANMOHHOI0 aHAJIN3A 3arPSA3HEHUs aTMOC(]epHOro Bo3ayxa (26 u)

Tema 2.1. /Tuxenounoukauus

JIMIIaitHUKY Kak ONPENeNUTENN 3arpsi3HEHUs BO3AYIIHOW cpenbl. [IoHsITHE 0 MMIIaHUKAaX U METOAE JTUXECHOWHINKALUU.
Crpoenue numaitHuka. BzammoneiictBue rpuba u Bomopocnu. [lonstue o Tamiome (crmoeBurie). THUMBI JHITAWHUKOB IO
BHEIIHEMY BUJY TAJJIOMOB: HAKUITHbIE (KOPKOBBIE), JIUCTOBATHIE U KYCTUCThIE. XapaKTepUCTHKA TUIIOB JUIIAWHUKOB. BiusHue
XUMUYECKUX BEIECTB HA JINIMAWHUKH. MI3MeHeHns1 Ha MOP(OIOTHYECKOM B aHATOMO-(U3UOJIOTHIECKOM ypOBHSX. JlocTonHCTBA
W HEJOCTATKW JIMXCHOWHIWKAIMM KaK METOJla M3YUCHMS 3arpsi3HEHHS OKpYKawollew cpeapl. MeTtoabl ydéra JIUIIAWHUKOB.
Pa3HooOpa3ue u XxapakTepucTUKa METOJIOB YUETa JIMIIAWHUKOB: METO/Abl MAPUIPYTHOTO Y4€TA; METO1 NMpoduUIei; cTalluOHAPHbIE
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METOABl W MeTOA MNpoOHBIX mIomanei. I[lapaMeTpsl KOTWYECTBEHHOTO YuéTa JHIMAWHUKOB: BCTPEYAEMOCTh (YacToTa
BCTPEUAEMOCTH) U KBajipaT (yu€THas 1uiomaaka). KpaTkas uctopust pa3BUTHS JIMXCHOUHIUKAIIUH.

Ipakmukym

Onvim «OnpeneneHue CBsI3el BOJOPOCITH U Tpruda B COCTABE JIMIIAWHUKAY: OTIPEICTICHUE MTPOYHOCTH CBSI3€H BOJIOPOCTH U
rpuda B COCTaBe JUIIAHHUKA, BOBMOKHOCTH UX Pa3/IeIbHOrO CYIECTBOBAHUS.

HUccneoosamenvckas paboma «OnpenieieHUE CTENCHH 3arps3HEHUsT BO3yXa MO0 COCTOSIHUIO JIMIIAWHUKOBY: ONpe/IeTICHNE
CTENICHU TOKPBHITUS U CTENEHH BCTPEYAEMOCTH THUIIOB JIUIIANHUKOB; ONpPEICICHUE Pa3MEpPOB PO3ETOK U KU3HECIIOCOOHOCTH
JIAIIIAWHUKOB.

Tema 2.2. I'azouyecmeumenbHocms u 2a30ycmoudueocms pacmeHui

BnusiHue 3arps3HUTENIE HAa XMMUYECKHE IMPOLECCHI, MPOUCXOIAIIME B KIETKAaxX pacTeHUi. BHelHue Ipu3Haku
MOBPEXKACHUST PACTEHUM TOKCHUYHBIMU BemlecTBaMu. [loHsATHE O ra30yCTOMYMBOCTM M Ta304yBCTBUTEIBHOCTH PACTECHUM.
ApnanTanusi pacTeHUW K JIEWCTBUIO Ta3oB. MexaHM3Mbl YCTOWYMBOCTH pACTEHUNW K HEOJAromnpusiTHBIM (hakTopam.
buonoruueckasi, anaroMmo-mMopdo- Jorudeckas M (PU3HO0JIOro-OMOXMMUYECKas Ta30yCTOMYMBOCTh. BiusiHHEe KIMMaTHYECKHUX
YCIIOBUM TEPPUTOPHM HA Ta30yCTOMYMBOCTH pacTeHUM. I'pynmbl ycrorumBoCcTH pacteHui. [lIkana oleHKH razoycTOMYMBOCTH
pacteHuid. Ponb 3€n€HBIX HACaXIECHUM B OUMILEHUH TOPOACKOro Bo3nyxa. [Ibuie3anepkuBaroniye CBOMCTBA PA3IUYHBIX MMOPOL
JIEPEBBEB U KYCTAPHUKOB. XaPAKTEPUCTHUKA PACTEHUI 10 NMbUIEQUIBTPYIONIEH CIOCOOHOCTH. XapaKTEpUCTUKA IPEBECHBIX MOPO/T
Y KyCTapHUKOB MO KJIACCaM ra30yCTOMYMBOCTH.

Ilpakmuxym

IIpoexmuo-uccnedosamenvckaa paboma «VI3yueHrue COCTOSIHUSI PACTHTEIBHOCTH W pa3paboTKa MpPOEKTa O3€JIEHEHUs
CBOEro MHKpopaiioHa». OmnpejeneHne BUIOBOTO COCTaBa JAPEBECHO-KYCTAPHUKOBBIX TMOPOJ, MOBPEKICHUN W 3a00JEBaHUM.
N3ydeHne cOCTOSIHUS APEBECHBIX IMOPOJ BIOJIb AaBTOAOPOr C PAa3IMYHOM CTENneHblo Harpy3ku. CoCTaBlIEHHE KapThbl
ra30yCTOMYMBOCTH JIPEBECHO-KYCTAPHUKOBOW PACTUTEIIBHOCTH pPalOHA MPOKUBAHUS HAa OCHOBE JAHHBIX MPOBEAEHHOIO
uccaenoBanus. PazpaboTka mpoekTa 03eJIeHEHUsI CBOETO MUKPOpaiioHa.

Tema 2.3. CHedxicHblil ROKPO8 KAK UHOUKAMOP 3A2PA3ZHEHUS RPUPOOHOIL CPeObl

CHEXHbI TMOKPOB KaK WMHAUKATOP TMPOLIECCOB 3aKUCIEHUS MPUPOAHBIX CpeA. OTamlbl 3arpsi3HEHUSI CHEKHOIO
nokposa. Ilpaxmuxkym



Uccnedoosamenvckas paboma « CHOXHBIH TIOKPOB KaK HMHAWKATOP 3arps3HEHHS aTMOCHEpHOro Bo3ayxa ». Meroaumka
paboTHI CO CHEXKHBIMHU MpoOamu: 0TOOp Mpob CHera, mpenBapuTeabHas o0paboTka mpoO, MOATOTOBKA MPOOBI, pacTallIMBaHUC
npoObl.  OmpeneneHre Macchl TOCTYIDICHHH CHera Ha oOcienyemyro TeppuTopuio. KonmwdecTBeHHOE OIpeesieHne
3arpsi3HsIONMX BemiecTB. OmnpenencHue (GU3NYSCKAX CBOWCTB TaJOr0 CHETa: MPO3PavyHOCTH, WHTEHCUBHOCTH M XapakKTepa
3amaxa, IIBETHOCTH. METOAMKa OMNPEACIICHUS] XUMUYECKUX CBOMCTB TaJlOTO CHETa: OMPEIEICHUE KUCIOTHOCTH, COACPIKAHUS
OpraHUYECKUX BEIIECTB, CIIOCOOBI OMPE/IEICHHUS HAIUYKS HOHOB JKeJle3a, CBUHIIA, MEJIU, XJIOpa, CyJIb(paT-uOHOB.

Tema 2.4. Ouenka cocmoanus cpeovl HA OCHOBE MeMO0a PayKmyupyrouiel acummempuu

AcuMMeTpuUs JIMCTOBOIO ammapara Kak IOoKa3aTelb CTPECCOBBIX (akTopoB. TpeOoBaHMA K BUIAM-OMOMHIMKATOPAM.
MeTobl OLIEHKH CTPECCOBOIO BO3JACUCTBUS Ha pacTeHUs: Mopdoorudeckre (Haauurue XJ0po30B U HEKPO30B, U3MEHEHHUS JIJTUHBI
M Macchl JIMCTbEB) U (HU3MOJIOrO-OMoXUMHUYECKHe (OBOAHEHHOCTh, MUTMEHTHBIM cocrtaB). [lonstue o Quykryupyromen
acuMMeTpuu. MojiebHbIe 0OBEKTHI.

Ipakmukym

Uccnedosamenvckas paboma «3yuenue GayKTyupyromeid aCUMMETPUM Y PACTEHUM Kak IMOKa3aTelisd KauyecTBa CPebl
obutanusi». Pekomenganuu mno otobopy Marepuaia W padoTe ¢ HUM. XapaKTEpPUCTHUKA HUCCIEAYEMBIX YYacTKOB pailoHa Mo
HAJUYHIO CTAIMOHAPHBIX HCTOYHUKOB 3arPsS3HEHUS U TI0 TPAHCIIOPTHON Harpy3ke. O0paboTka JaHHBIX IO OIICHKE CTA0MIBHOCTH
Pa3BUTHUS C UCIIOJIb30BAHUEM MEPHBIX MPU3HAKOB (TIpoMepoB JincTa). Pacuér mokasareneit acummerpun. OlieHKA Ka4yecTBa CPe/ibl
10 3HAYCHHWIO HMHTETPAIBHOTO TIOKA3aTeNls CTAaOWIIBHOCTH pa3BUTHA. METOAWKH HM3YYCHHS IMapaMeTpoB (DIyKTyupyromen
ACUMMETPHUH JIUCTHEB: U3YUYCHHE TTapaMeTPOB (QIIYKTYHUPYIOIICH aCHMMETPUH JTUCTHEB OepE3bl MMOBUCIION, JIUITBI CEPAIICITUCTHOMH,
KJIEHA OCTPOJIMCTHOTO, y0a 4epenr4aToro.

Uccneoosamenvckan paboma «PacuértHas oOlleHKa KOJMYECTBAa BBIOPOCOB BPEAHBIX BEIIECTB B  BO3AYX OT
aBTOTpaHCTIOPTa». Pacuér cpemHecyTOUHOTO MOTOKA aBTOTPAHCIIOPTA HA KOHTPOJIBHBIX YYaCTKaX; YACIbHOTO Pacxoja TOTUIMBA,
KOJIMYECTBA TOIUIMBA PA3HOrO BHUA, CKUTAEMOTO JBUTATEISIMH aBTOMAIIMH; KOJIMYECTBA BBIICIUBIINXCS BPEIHBIX BEIECTB.
UccnenoBarenbckas pabora «OreHKa COCTOSHUS IPEBOCTOs mapka». [IpoBeaeHne MHBEHTApU3allUUd JIPEBECHBIX HACAKICHUN
M3y4aeMoM TeppUTOPHH (KIIFOUEBOTO ydyacTka). Pacu€r BEICOTHI 00BEKTOB 0€3 CIelUalbHBIX TPUOOPOB Pa3TMIHBIMHU CIIOCOOAMMU.
Ompenenenre OKPYXHOCTH W JHAMETpa CTBOJIA; MPUMEPHOTO BO3pacTa JEpeBbEeB Hccienyemon miomanku. CocTaBieHue
dhopmyibl gpeBocTos. OnpeaeneHue COCTOSTHUS IPEBOCTOS MapKa ¢ UCIOJIb30BAHUEM MTPOCTEUIIICH IIIKATIBI.

MOJAYJIb 3. MOHUTOPHMHI BOAHOM cpelbl: OMOMHAMKALMS 3arpsi3HEHUs BOAHOM cpeabl (12 1)
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Tema 3.1. Memoowl 2udpobuoiozuueckozo ananuza

['uapoOnonornyeckuii aHaianu3 Kak OHMOJOTMYECKHH METOJ OLCHKHM KadecTBa BOAbL. IIOHATHE O THAPOOHMOIOTHYECKOM
ananu3e. [lokazaTenu cTemeHn 3arps3HEHUS: BUIOBOE pa3zHOoOpasue, IJIOTHOCTh BHJIOB, IJIOTHOCTH OPTaHW3MOB, TUIOTHOCTH
OMoMacchl M MOKa3aTeIbHOE 3HAYCHUE BHUIOB. PacUETHBIC MHACKCH B 3KOJOTHYECKOM MOHUTOPUHTE: MHICKCHI, UCIIOJIb3YIOIIHIE
XapakTep MUTAHUSI OpraHu3MOB. MIHAEKCHI, UCTIOIB3YIOIINE COOTHOIICHUE KPYIHBIX TaKCOHOB. OlIEHKa Ka4eCTBAa SKOCUCTEMBI T10
WHJIEKCaM BUJIOBOTO pa3zHooOpa3us. OleHKa 30H calpoOHOCTH IO MOKa3aTelbHbBIM opraHnu3dMamM. OlleHKa KauecTBa IKOCHCTEMBbI
110 COOTHOIICHHUIO KOJUYECTBA BUJIOB, YCTOMUMBBIX M HEYCTOMUYUBBIX K 3arps3HeHuto. MHaekchl oonHocTH (cxoacTBa). KpaTkas
XapaKTePUCTHKA OMOJIOTMYECKUX METOOB OLICHKU 3arps3HEHUs BOJI: MPEeUMYyIecTBa U HemocTaTku. CanpoOHOCTh OPraHU3MOB.
OleHKa CTeneHW 3arpsi3HEHHOCTH BOJ[ I10 IOKa3aTelbHBIM (MHAUKATOPHBIM) opraHu3Mam. I[loHsarue o campo® HOCTH,
canpoOHOCTH BHUJA, CHCTEME CcampoOHOCTU. 3O0HBI CAmpPOOHOCTH: OJUrocanpoOHble, OeTa-me3ocanpoOHble, anbda-
Me30canpoOHbIe 1 MOIUCAIIPOOHBIC; NX XapaKTepucThKa. MaKTOphl, BIUSIOIIME Ha CallpoOHOCTh BOIOEMA.

Tema 3.2. Memoouka pabomwt c npobamu 3006eHmoca

Metonuka paboTel ¢ mpobamm 3000eHTOCa. COOp mpod, (Qukcaius, ITUKETHPOBaHHE, 00BEM MpoOBI, 00paboTKa
po6. Ilpakmuxkym

Cocmasnenue nacnopma xapaxmepusyemo2o 6000éma. OnrucaHrue OCHOBHBIX SKOJIOTMYECKUX OCOOCHHOCTEH Bojoéma:
IIBET, MPO3PAYyHOCTh, TEMIIepaTypa, 3amax. BhIsSBIEHHE CTENEHW AHTPONMOTCHHOM HArpy3Kud Ha BOJHBIA OHMOTEOLICHO3 MYTEM
MPUMEHEHUsI MeToja 300uHAuKauu. OnpeeneHue Kiacca KauecTBa BOJ. BBIABICHUE CTENEHU aHTPONMOTCHHOM HAarpy3ku Ha
BOJIHBIN OHMOT€OIIEHO3 IMYTEM MPUMEHEHUS METO1a PUTOMHIUKAIIMU. DKCIPECC-OlIeHKA KauyeCTBa BOJIbI IO CEMEMCTBY PSACKOBBIX.
[IpakTndeckas pabora «M3ydeHwe KkadecTBa BOJbI W3 PA3IMYHBIX IPECHBIX HMCTOYHHMKOB». OmpeneleHue (QU3NUISCKUX
roKa3aresield o0pasIoB BOJIBI: 3alaxa, BeTa, mpo3padHoctu. OnpeaeieHne XUMUIECKUX IMoKa3aTesiel 00pa3IioB BOABI: HATUIHS
KaTHOHOB KeJie3a, CBHHIIA, XJIOPUA-UOHOB, HUTPATOB M HUTPUTOB, )KECTKOCTH BOJIbI, aHHOHOB KMCIIOTHBIX OCAJIKOB.

MOAYJIb 4. MOHMTOPUHT NOYB (22 4)

Tema 4.1. Buounouxkayus 3a2pAa3HeHUs NOUBEHHOIL CPeObl

N3yuenne 3arps3aenus mouB Kypckoro paiiona. CTpykTypa >KHBOTHOTO HACEJICHHS IMOYBHI M (DAKTOPHI €r0 pasHOOOpasHs.
BrusiHre TEXHOTE€HHOTO 3arpsi3HEHUS Ha TTOYBEHHBIX 0ecro3BOHOYHBIX. DayHucTHYecKass OMonHauKaus. Mi3MeHeHue BU10BOTO
COCTaBa W KOJIMYECTBA MTOYBEHHBIX M HAITOYBCHHBIX O0ECITO3BOHOYHBIX KUBOTHBIX KaK MOKa3aTellb aHTPOTIOTEHHOTO BO3JICHCTBUS
Ha OKpYXalollylo cpeny. BplOop opraHu3mMoB [Jisi AMArHOCTUKHA COCTOSIHUSI TIOYBEHHOM Cpeabl. DKOJOTHYECKHE TPYIIIbI
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MMOYBEHHBIX OPraHU3MOB, XapakTepucTuka rpynn. McTopus pa3BuTHUS YW U3y4Y€HUs] OMOWMHIMKAIMK TOYBHI B OTE€YECTBEHHOM
HAyKe.

Ilpakmuxym V3ydenne (QH3NKO-XUMHUYCCKHX CBOMCTB IIOYB IIIKOJIBLHOTO JBOpPA. YCTAHOBIICHHE 3aBHCHUMOCTH MEXKIY
(MBUKO-XUMHYECKIMHU CBOMCTBAMH MTOYBHI U YHCIICHHOCTHIO OE€CITO3BOHOYHBIX.

Onvim «BbIsIBIIGHHE POJIM T0XKIEBBIX YEPBEH B MOYBOOOPA30BATEIBHOM MPOIIECCEN.

Onvim «BpIsBIeHHE  3aBUCUMOCTH  MEXAY  (PU3MKO-XMMHUYECKMMH  CBOMCTBAMHM  TOYBBI M YHCJICHHOCTBIO
0ecrno3BOHOUHBIXY. [Ipakmuueckas paboma «OnpeneneHue KUCIOTHOCTH MOYBBI C IIOMOIIBIO TPUTOTOBICHHBIX MHANKATOPOB Ha
PaCTUTENBHOW OCHOBE». [IpUTOTOBJICHHE WHAMKATOPHBIX OTBAPOB M HWHAMKATOpHOM Oymaru. OmpenerneHue KHUCIOTHOCTU
00pa3iioB MOYBBI MCCIEAYEMbIX YYaCTKOB: OTOOp M MPUTOTOBJICHUE MOYBEHHOU MpoObl. MccnenoBanue OKpacKu MOJYYEHHBIX
PACTUTEIIbHBIX UHIUKATOPOB B KUCIION U MIEJIOYHOM cpeaax.

Ilpakmuueckas paboma «OnpeneneHre KUCIOTHOCTH TMOYBBI Pa3IWYHBIMH criocobamu». OmnpenesneHne KUCIOTHOCTU
MOYBBI C MOMOIIBIO YHHUBEPCAJIHLHOTO MHIMKATOpa; ¢ momoinbio natynka pH nudposoit mabopaTopuu; ¢ MOMOIIBIO MEIOBOTO
pactBopa.

Ixcnepumenmanvrasn paboma «OnpeneraeHue coiepkaHus CBUHIIA B 3€JIEHON Macce Ta30HHBIX TPaB». DKCIPECC-METOIbI
OIIEHKH TOKCUYHOCTH MMOYBEHHOU CPeJibl C MOMOIIBI0 OM0oTecTOB. OnbIT «3yueHne KkauecTBa NMbUIbIbI PACTEHUHN KaK MOKa3aTelis
3arps3HEHUs] Cpelbl OOWTAHUS». YCTAHOBJICHHE 3aBHCUMOCTH KauyeCTBa MbUIBLIEBBIX 3E€pEH OT YpOBHS (DU3UYECKOTO U
XMMHYECKOro 3arpsisHeHHs1 cpenbl. OnbIT «BexokecTh CeMsiH Kpecc-callaTa Kak MOKa3aTesb 3arpsi3HEHUs MOYBbD). BiuvsHue
KadyecTBa Cpelibl 00MTaHUsI Ha MOP(POJOrMUYECKUE U aHATOMUYECKUE U3MEHEHHUs pacTeHUN. ONBIT « JHEPrusi MpopacTaHusi CeMsTH
OJlyBaHYMKa JIEKAPCTBEHHOIO0 KaK MOKa3aTeldb 3arpsA3HCHUs] MOYBEHHOM cpeabDy. M3ydeHue 3HEepruv NpopacTaHusl CEMSH
OJIyBaHYMKA, COOpPAHHBIX C HECKOJIbKUX YYaCTKOB C MPEANOJIOKUTEILHO PA3HOM CTEMEHBIO MOYBEHHOTO M aTMOC(HEpPHOTro
3arpsi3HEHUS.

Tema 4.2. /loscoesvie uepeu Kak uHOUKAMOPbL 3a2PAZHEHHOCHU NOYEbL

Hcnonp3oBanne KU3HEHHBIX (OPM JIOKAECBBIX W JPYrUX OECMO3BOHOYHBIX TIPH OIIEHKE CTENEHU BO3JCHCTBUS
aBTOTPAHCIIOPTAa U JPYIUX 3arpsi3HUTENEH Ha SKOCHUCTEMbl YepBEl. DKOJOTMYECKHE TPYIIbl JTOKAEBBIX depBed. BiusHue
KJIMMAaTUYECKUX (DAKTOPOB U THIA MIOYB HA PACTIPOCTPAHCHHE JT0KICBBIX YEPBEH.

Ilpakmukym
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Uccnedosamenvckas paboma «VI3ydeHre YUCICHHOCTH JOXKIACBBIX YEPBEH B Pa3IUYHBIX OMOIEHO3aX KaK IOKa3aTels
CTaOMJIBHOCTH MOYBEHHOM cpenpl». OmnpesesneHre yClIoBUi OOUTaHUS JOKIAEBOTO YepBS M BIMSHUS CpeIbl HA YUCICHHOCTh U
Omomaccy 1o IMOYBEHHBIM TOPU30HTAM Ha MCCICAYEMBIX yIacTKax

Yueono-memamuueckoe njiaanupoearnue

Ne HaumenoBanue HOP u 50P Komuu |3 wux  (xomuuectBo | KonmnuectBo  4dacoB c
n/m | paszaena €CTBO | 4acoB) Y4ETOM paboThI
yacoB | Jlaboparopu | [IpoBepoun | BOCIUTATEILHOU
(Bcero) | wie, bIC IPOrPaMMBI
MPaKTUYECK | pabOTHI
ue
paboThI
1 MOoAYIIb 1. Oowue 2
60npoCoHl 1http://www.e- 2
IKOJ102UYECKO20 osnova.ru/- Kypnain | 5
MOHUMOPUH2A «buomoruss. Bce g
. yauTess!»
2 MOAYJIb 2. | 2 http://digital.1septemb | 27 4 1 4
IKOJIOTHYEeCKH er.ru —
MOHUTOPUHT O6mepoccuiickuii
3arpsA3HEeHUsA IIPOEKT «IIkoia
Ha3eMHO-BO3AYIIHOW | LH(POBOrO BEKay.
cpeanl: coBpemennbie | 3. itp://school-
MeTO/bI collection.edu.ru -
onmoungukanuonnoro | Komnekius — 1udpoBbix
aHaJIM3a 3arpsi3HEHHs | 00PA30BATEIBHBIX
aTrmocdepHoro pecypcoB.
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http://www.e-osnova.ru/
http://www.e-osnova.ru/
http://digital.1september.ru/
http://digital.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

BO3/1yXa 4. http://www.electronic
3 MOAYJIb 3. | library2l.ru - 12 1 2
MOHHMTOPHHT BOJHOM | DJIIEKTPOHHAsT OMOINOTEK
cpeabl: a 21 Beka.
OMOMHANKALIUS 5. http://www.ege.edu.ru
3arpsi3HEHUs] BOJHOM | _- OdunmanbHbIi
cpeabl UH()OPMAITMOHHBIH
4 noprtai EI'D. 3 4
MOJLYJIb 4. 6. httl?.//WWW.zavuct].ru
MOHHTODHHI OB - CaI/IT- JUISL YYUTEIICH. 22
7. http://ecosystema.ru
HUTOI'O: 68 9 2 12
1 roa o0yuenmust
Ne | HazBanue Tembl
1 | MOAYJIb 1. Obwue 60npocol IKO102UHECKO20 MOHUMOPUH2A
2 | Tema 1.1. Dxonocuuecxkuii monumopune. Mcmopus pazsumus
3 | Tema 1.2. Buowvl u noocucmemvl IKOJI0SUYECKO20 MOHUMOPUHEA
4 | Tema 1.3. MemoOuwl 3x0102UueCK020 MOHUMOPUH2A
5 | Tema 1.4. Buounouxauus u eé 6uowi
6 | Tema 1.5. Kapmuposanue 3a2ps3HEHHbIX YUACMKO8
[ | Tema 1.6. Dumounoukayusi KAK COCMABHASL YACHb IKOJIOSUYECKO20 MOHUMOPUH2A
8 | MOAVYJIb 2. Dko0JIOrH4ecKHil MOHUTOPHUHI 3arpsi3HeHHsl Ha3eMHO-BO3AYIIHOH cpejabl: COBpPeMEHHbIE
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http://www.electroniclibrary21.ru/
http://www.electroniclibrary21.ru/
http://http/www.ege.edu.ru/ru/
http://http/www.ege.edu.ru/ru/
http://www.zavuch.ru/
http://www.zavuch.ru/
http://www.zavuch.ru/
http://ecosystema.ru/
http://ecosystema.ru/

METOJAbI 6I/IOI/IHIII/IKaIII/IOHHOI‘O AHaAJIN3a 3arpaA3HCHUA aTMOC(l)epHOI‘O BO3ayXa

9 | Tema 2.1. Jluxenounouxayusi

10 | Tema 2.2. 'azouyscmeumenbHOCMb U 2A30YCMOUYUBOCb PACMEHUU

11 | Tema 2.3. CredrcHulil NOKPO8 KAK UHOUKAMOP 3A2PA3HEHUS NPUPOOHOU cpedbl

12 | Tema 2.4. Oyenxa cocmosnus cpedvl Ha OCHO8e Memooa GayKmyupylowel acumMmempuu

2 rox o0y4eHust

Ne | HazBanue TeMbl

1 | MOAYJIb 3. MOHUTOPHMHI BOJAHOI cpebl: OMOMHIMKAIUS 3arPsi3HEHNsI BOJHOM cpeabl
2 | Tema 3.1. MemoOvwl 2u0pobuoiocuuecko2o anaiusa
3 | Tema 3.2. Memoouka pabomul ¢ npobamu 3000enmoca
4 | MOAYJIb 4. MOHUTOPHHI OYB
5 | Tema 4.1. Buounouxayus 3a2ps3HeHUsl NOUYBEHHOLL CPeObl
6 | Tema 4.2. Jlodcoesvle uepsu KAk UHOUKAMOPbL 3A2PA3ZHEHHOCMIU NOYBHL
KanengapHo-reMaTuieckoe IjiaHupoOBaHue
1-i1 200 0Oyuenusn
Ne m/m | laTa Tema ypoxa(3ansaTusi)
IMunan | Pakr
1 [ToHsaTHE 00 PKOJTOTHUYECKOM MOHUTOPHHTE
2 Bupl ¥ oaCcHCTEMBI SKOJIOTMYECKOT0 MOHUTOPHUHTA
3 MeTo/1bl 5K0JIOTHYECKOT0O MOHUTOPHUHTA
4 buounaukanusa u e€ BUIbI
3) JlabopaTtopHas pabdota Nel «MeTtoapl m3MepeHus aOMOTHUECKUX (AKTOPOB B OKpPY’KarOIIEH
cpeney.
6 KaptupoBanue 3arpsi3HEHHBIX YYaCTKOB
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(DI/ITOI/IHI[I/IKaLII/Iﬂ KaK COCTaBHasA 4aCTb DKOJOIMYCCKOIO MOHHUTOPHUHT'A

JlaGoparopHas padora Ne2 «BimsiHue KHCIIOTHOCTH ITOYBHI HA BUJIOBOM COCTaB PACTCHHIN).

JIuxeHouHguKaus

10 CrpoeHune TumanHUKOB

11 BiusHMe XUMUYECKUX BEUIECTB Ha JIMIIAWHUKH

12 Metobl yueTa JIMIIANHUKOB

13 Onpenenerue cBs3ei Boopocieil u rpuba B COCTaBe JIMITAaHHUKA

14 Onpenenerue cBs3ei Boopocieii u rpuba B COCTaBe JIMITaHHUKA

15 Bnusinue 3arps3HuTENe Ha XMMHUYECKHE TIPOIECCHI, MPOUCXOAAIINE B KIETKaX PAaCTCHHUH.

16 JlabopaTopHas pabota Ne3 «VYcioBusi MpopacTaHus CEMSIHY.

17 JlabopatopHasi pabora Ned . «/3mepeHne OCBEIIEHHOCTH B MOMEIICHUSX 00pa3oBaTEIbHON
OpraHu3alum»

18 BHemHre Mpu3HaKu MOBPEKICHUS PACTCHIU TOKCUYHBIMU BEIIIECTBAMH.

19 JlaGoparopHas paboTta Ne5 «@OTOTPOMNHU3M Y pACTCHUI

20 MexaHu3Mbl YCTOMYMBOCTH PACTEHUN K HEOIAronpusiTHBIM pakTopam

21 ['pynnel ycToiunBocT pacteHni. 1lIkana OueHKr ra30yCTONYMBOCTH PACTCHUM.

22 W3yuenue cocTosiHUs PACTUTEIBHOCTH U pa3paboTKa MPOEKTa 03€JICHEHHUS] CBOETO MUKpOpaiioHa

23 CHeXHbI NOKPOB KaK MHAUMKATOP 3arpsA3HEHUs] IPUPOJHOM Cpebl

24 JlaGoparopHas pabdora No6«CHEXHBIM MOKPOB KaK HMHAMKATOP 3arpsi3HEHUS aTMOC(HEpHOro
BO3/IyXa ».

25 N3yuenue Gpu3nMuecKux U XMMUYECKUX MapaMeTPOB CHEra

26 N3yuenue hu3nuecKkux U XMMUYECKUX apaMETPOB CHEra

27 Omnpenenenus CTENEHU 3arpsi3HEHMSI BO3AyXa MO0 COCTOSTHUIO JIUIIANHUKOB

28 Omnpenenenus CTENEHU 3arpsi3HEHMSI BO3AyXa MO0 COCTOSTHUIO JIUIIANHUKOB

29 AcHUMMeTpHUs JTUCTOBOTO anmapara Kak MoKa3aTellb CTPECCOBBIX (haKTOPOB.

30 [Ipaktuueckas padora Nelpabora «3ydyenue Quykryupyromei acCMMMETpUU y pacTeHU Kak

IMMOKa3aTCJIA Ka4CCTBa CPEAbI OOUTaHUA.
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31

TpeboBaHus K BUAaM-OMOWHINKATOPAM.

32 MeTo1bl OIIEHKH CTPECCOBOTO BO3JICHCTBYS HA PACTEHUSI.
33 N3yuenue GpaykTyupyromeid acCuMMeTpuu y Oepe3bl MOBHUCIION Kak MoKa3aTessi KauecTBa Cpejibl
oOuTaHus
34 Hrorosoe 3anstue
KanennapHo-temaTnyeckoe nNJaHNpPOBaHHE
2 200 00yuenus
Nom/m | laTa Tema ypoka (3aHsATHS)
Ilian dakr
1 MeTob1 TUIPOOHOJIOTMYECKOT0 aHAIN3a
2 PacueTHble MHIEKCHI B 3KOJOTHYECKOM MOHUTOPHHIE
3 PacueTHble MHIEKCHI B 3KOJOTHYECKOM MOHUTOPUHIE
4 PacueTHble MHIEKCHI B 3KOJOTHYECKOM MOHUTOPHUHIE
S CanpoOHOCTh OpraHU3MOB
6 XapakTepuCTUKA 30H calipoOHOCTH
/ Mertoauka paboThl ¢ mpodamMu 3000€HTOCA
8 Co6op npob 3000eHTOCa PuKcarus nMpoo
9 CocrapiieHue nacnopra XapakTepu3yemMoro Bojioéma
10 BrisBiieHHE CTENeHU aHTPONOTEHHOM Harpy3Kd Ha BOAHBIM OMOTEOIIEHO3 MyTEM MPUMEHEHUS
METO/1a 300MHAMKALIHH.
11 BrisiBieHHE CTENEHU aHTPONOTE€HHOM Harpy3Kd Ha BOAHBIM OMOreOleHO3 MyTEM MPUMEHEHUs
MeToaa (UTOWHIMKAIIUU
12 W3yueHune kauecTBa BOJbI U3 PA3JIMYHBIX TPECHBIX UCTOYHUKOB
13 buonnankanus 3arps3HEHUs IOYBEHHOM CPEJIb
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14 CTpyKTypa )KUBOTHOTO HACJICIUS MTOYBBI U (DAKTOPHI €T0 pa3HOOOpa3us

15 dayHUCTHYECKasT OMOMHIUKAITIS

16 DKkcnepecc- METObl OIICHKHM TOKCUYHOCTH MOYBEHHOM Cpe/ibl ¢ MOMOIIbI0 OMOTECTOB

17 N3yuenune Gu3MKO- XUMHUYECKHX MOKa3aTesiel MOYBbI MPUIIKOJIbHOU TEPPUTOPHUH

18 BiinsiHre TEXHOTEHHOTO 3arpsi3HEHMsI Ha MOYBEHHBIX O0€CII03BOHOYHBIX.

19 OnpeneneHue KUCIOTHOCTH TMOYBBI C TIOMOIIBIO MPUTOTOBJICHHBIX WHJUKATOPOB Ha
PACTUTEIBLHON OCHOBE

20 OnpenencHrue KUCIOTHOCTH ITOYBHI PA3IUYHBIMU CIIOCOOAMHU

21 [TpakTuueckas pabora Nel «OmnpeneneHre KUCIOTHOCTH MOYBBI PA3JIMUHBIMU CLIOCOOAMI)

22 BcexoxkecTh Kpece- canaTa Kak M0Ka3aTelb 3arpsi3HEHHS] TIOYUBBI

23 [TpakTuueckas pabora No2 «BcxoxecTh Kpecc- cajlata Kak OKa3aTelb 3arpsi3HEHUsI IOYBbI»

24 DOHeprusi mpopacTaHusi CEMsH OJyBaHUMKa JIEKAPCTBEHHOTO, KakK IOKa3aTelb 3arpsi3HEHUs
MIOYBEHHOW CpEJbI

25 JlaboparopHas pabota Nel «¥YcaoBusi mpopacTaHus CEMsSIHY.

26 N3ydeHune kauecTBa MbUIbIBI PACTEHHUM KaK MOKa3aTes 3arpsi3HEHUs CpeJibl OOUTAHUS

27 N3ydeHne kauecTBa MbUIbIBI PACTEHHUM KaK MOKa3aTelsl 3arpsi3HEHUs CpeJibl OOUTAHUS

28 Onpenenenue coaep:kaHusi CBUHIIA B 3€JICHOM Macce ra30HHBIX TPaB

29 Onpenenenue coaepKaHusi CBUHIA B 3€JIEHON Macce ra30HHbBIX TPaB

30 Jlok1eBbIe YepBU KaK WHIUKATOPHI 3arpsi3HEHHOCTHU TTOYBBI

31 DKOJIOTHYECKUE TPYIIIBI TOKIEBBIX YEPBEH.

32 Biusinue kimmaTudeckux (pakTOpOB U TUIIA MTOYB HA PACIIPOCTPAHEHHUE JOXKICBBIX YEPBEH.

33 N3ydeHne YHUCICHHOCTH JOXKAEBBIX 4YepBEW B Pa3UUYHBIX OHOIIEHO3aX KaK IOoKa3aTes
CTaOMJIBHOCTH TOYBEHHOMU CpeJibl

34 Pesepn
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