


PABOYAS ITPOI'PAMMA
ITo Kypcy BHEYpPOUHOU AEATEIBHOCTH
«HMccaenoBaresbckas OMOJIOTHS»
(c ucnonb30BaHUEM IIU(PPOBOTO U AHATOTOBOTO 00OPYIOBAHUS
IICHTPa €CTECTBEHHOHAYYHON M TEXHOJIOTH4ecKol HarpasieHHocTel «Touka poctay)
OO0mas xapakrepucTHKa NPOrpaMMbl

B copepxanum Kypca aenaeTcsl akleHT Ha YCHJIEHUH JIEATeIbHOCTHOIO KOMIIOHEHTA, YTO ONPEIENSIETCs] COUUATBHBIM 3aKa30M
COBPEMEHHOT'0 00IIIECTBA B CBSI3U C BO3PACTAIOIIUM AHTPOTIOTCHHBIM BO3CHCTBHEM Ha BCE IPUPOIAHBIC CPEJIbI U, KK CIIEIACTBHE,
YBEJIMYUBAIOIIUMHUCS IKOJIOTHYECKUMU pUCKaMU. [[J1s1 sKojornueckoro oopa3oBaHus OpraHu3aiius MoMCcKoBO-
UCCIIeIOBATEIHCKOM JAEATEIBHOCTH B COIIMOMPUPOTHOM OKPYKEHUU UMEET 0CO00€ 3HAUCHHE.

U nydiiryro BO3MOXKHOCTB JJI 3TOT0 AA€T OpraHu3aliys MIKOJIbHOTO SKOJOTHYECKOT0 MOHUTOPUHTa — Mpoliecca HaOI0JeHU 3a
U3MEHEHUSIMHU, IPOUCXOAIINMH B OKpPYXKAIOLIeH ydalerocss IpupoIHOM cpenie, a TakKe UX OIIEHKA, POTHO3, 00CYXACHHUE U
BbIpaOOTKA Mep, HAIMIPABJIECHHBIX Ha OCYIIECTBJICHNE YKOJIOTUYECKUX pelieHni. BoBneueHne yqanmxcs B MOHUTOPUHTOBYIO
JESATENLHOCTh OYyJeT CIOCOOCTBOBATh MPUOOPETEHNIO UMH KaK HAYYHBIX 3HAHUH SKOJIOTHYECKOr0 U MPUPOAOO0XPAHHOT O
XapakTepa, Tak U MPaKTUYECKUX YMEHUI U HAaBBIKOB. MaTepua, HAKOIUIEHHBIN U MpOaHaIM3UPOBAHHBINA B TEYEHUE HECKOIBKUX
JIET, CO3aCT OCHOBY CTaHOBJICHHUS Y YJalIUXCsl MUPOBO33PEHUECKUX OPUEHTALIMI KOIBOJIIOLIMOHHOTO XapakTepa.

Ha 0a3e nentpa "Touka pocra" obecrieunBaercs peann3anns 00pa3oBaTeNIbHbIX POrPaMM €CTECTBEHHOHAYYHOH U
TEXHOJIOTMYECKOM HalpaBIEHHOCTEH, pa3pabOTaHHbBIX B COOTBETCTBUU C TPEOOBAaHUSIMU 3aKOHOJATENbCTBA B chepe 0Opa3oBaHuUs
U C y4eToM pekoMeHauuii denepaibHOro oneparopa yueOHoro npeamera «buomorusy.

OcHOBHBIE €U Kypca:



— CAUMHCTBO MAaTCPHUAJIbHOI'O MHpPA,

— BHYTPH- U MCXKIIPCAMCTHAA UHTCTPALIUA,

— B3dUMOCBA3b HAYKH U ITPAKTUKH, — B3dNMOCBA3b YCJIIOBCKA U OKp}I)KaIOHleI\/JI CpCAabl.

Buapl nesaTeabHOCTH.

IIpenyiaraemas B mporpaMme OpraHu3alys 3aHATHE IPEANnoaraet, IOMUMO 3HAKOMCTBA C TEOPETUYECKUM MAaTEPUAIIOM,
IPOBEACHUE IKCIIEPUMEHTOB, KaK KPaTKOBPEMEHHBIX, TaK U JJIUTEIbHBIX, HAOIIOACHNUN, 1a00paTOPHO -NIPAKTUYECKHUX,
UCCIIEZIOBATENbCKUX U MPOEKTHBIX PA0OT M0 U3yYEHHUIO IKOJIOTUYECKON JUHAMHUKHU TOPOJICKUX YKOCUCTEM M UX COCTAaBHBIX
yactedl. TeopeTnueckue v NpaKTUUECKUE 3aHATHS PEAJIaraeTcsl IPOBOIUTh KaK B YCIOBUSAX KaOMHETa, Tak U B (JOPME MOJIEBOTO
IIPaKTUKYyMa.

Pabouasn npozpamma cocmaejieHa na OCHoee:

3akoH Poccuiickoit deneparuu «O0 obpazoBanuu B Poccuiickoit @eaepanum» ot 29.12.2012r. Ne273-03;

®denepanbHblii TOCYAAPCTBEHHBIN 00pa30BaTeNbHBIN CTAHAAPT CPEIHETO 0OIIETr0 00pa30BaHusl, YyTBEPKAECHHBIN MPUKa30M
MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit @enepanun ot 17 mast 2012 r. Ne 413 «O06 yTBep>KI€HNUY 1 BBEJICHUU B
nercTBre (heaepabHOro rocyAapcTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa CpeHero ooiiero oopasoBanus» (B peil.
npukaza Muno6paayku Poccun ot 29.12.2014 Neo1645)

MeTonuueckre peKOMEHJaluu M0 peann3anuy 00pa3oBaTeIbHbIX IPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOU

HaIpaBJIEHHOCTEH 10 OMOJIOTHUH ¢ UCTIOIb30BaHUEM 000pyaoBaHUs IieHTpa « Touka pocTay. MeTonuueckoe mocooue. —
Mocksa, 2021 r

Hesau kypca:

q)OpMI/IpOBaHHe OKOJOTHYCCKUX 3HaHI/II>'I, YMCHI/Iﬁ H KYJIbTYPbI HIKOJbHHUKOB B XOJ€ TGOpGTH‘IGCKOﬁ IIOAT'OTOBKU H
HOI/ICKOBO-HCCHCI{OB&TCHBCKOﬁ ACATCIIbHOCTH,

KOMILJIEKCHAs OIEHKA U MPOTHO3 U3MEHEHHUI COCTOSHUSA 00bEKTOB COLIUOIPUPOIHON CPEbl TIOJT BIUSHUEM €CTECTBEHHBIX
U aHTPOMOTEeHHBIX (PaKTOPOB.

3agaum kypca:



e PA3BUTHUC MHTCPCCA K SKOJIOI'NH KaK HaquOﬁ JAUCTUIIIINHC,

o MPUBUTHE MHTEPECA K HAYYHBIM HCCIIEIOBAHUSIM HAa OCHOBE OCBOEHUS METOJIOB U METOJMK IO U3YUYEHHIO SKOCHCTEM,
OpraHu3alii MOHUTOPUHTOBOM ESITEIHLHOCTH C UCIIOJIb30BaHueM obopynoBanus Llentpa « Touka poctay;

o TmpodeccuoHambHasl OPUEHTAIIHS IIKOJLHUKOB,

o (opmupoBaHHE TOTOBHOCTH IIKOJILHUKOB K COITMATHFHOMY B3aUMOJICUCTBHIO TIO BOMPOCAM YITYUIIICHHS Ka4yecTBa
OKpYKarollel cpe/ibl, BOCIUTAHUE U MPOIaraljia akTUBHOW IpakJaHCKOW MO3UIMU B OTHOIIEHUH 3aIIUThl U COXPAHEHUS
IPUPOJIBIL.

Peanmu3anust 5K0JI0rHueCcKOi MOATOTOBKH yUaIIUXCsl B COOTBETCTBHUH C JAaHHOW ITpOrpaMMoi 00ydeHus CBs3aHa C OpraHu3aiuen
MIOUCKOBO-HUCCIIEIOBATEIBCKON JEATSIFHOCTH YYAIUXCS MO BOITPOCAM MOHUTOPHHTA COIIMOITPUPOTHBIX 00BEKTOB OKPYKaIOIIei
Cpepbl.

Conepxkanue nporpamMmbi.

IKOJIOrH4eCKUi MOHUTOPHHT 3arpsi3HEHNs] HA3eMHO-BO31YLIHOM cpelibl: COBPeMeHHbIe MeTOIbl OMOMHINKALHOHHOI 0
aHAJIN3a 3arpsi3HEeHUs aTMO0c()ePHOro BO3AyXa

Jluxenounoukayus

JIMIaiiHUKY Kak ONpEeeNIUTENN 3arpsA3HeHUST BO3AYIIHOU cpeapl. [IoHaTHE 0 IMIIalHUKAaX U METOAE JIMXECHONHINKALUH .
Crpoenue nuiaitnuka. Bzaumopeiicteue rpuda u Bogopociu. [lonstue o TaioMe (cinoeBuiie). TUIBI TUITAHHUKOB 110
BHEIIIHEMY BUY TAJUZIOMOB: HaKUITHbIE (KOPKOBBIE), JIMCTOBATHIE U KYCTUCThIE. XapaKTePUCTHKA TUIIOB JIMIIAWHUKOB. BiusHue
XUMUYECKUX BEIISCTB HA JUIIaitHuKH. VI3MeHeHn s Ha MOP(OTOTHIECKOM U aHATOMO-(PH3HNOIOrHYecKoM YpoBHsX. JlocTonHCTBA
Y HEJIOCTATKH JIMXCHOMHAWKAIIMM KaK METOAa U3YUCHHUS 3arpsA3HEHUs OKpYKarolle cpeaibl. MeTo bl yuéra JIMIIaiHUKOB.
PazHooOpasue u xapakTepuCTHKa METOIOB YUETa TUIIAHNKOB: METOBI MAPIIPYTHOTO y4ETa; METO MpOodHUIeH; CTallMOHAPHBIC
METOJIBI M METOJT MTPOOHBIX TIIoMaAeH. [lapaMeTpsl KOTUYECTBEHHOTO yu€Ta JIMIMAHHUKOB: BCTPEUYaeMOCTh (4acToTa
BCTPEYaEMOCTH) U KBajpatT (yuéTHas miomiaaka). Kparkas ucropus pa3BUTHS JIMXESHOWHIUKAIUH.

Ilpakmuxym

Onvim «Onpenenenye cBsA3ei BOJOPOCIN U rpuda B COCTABE JUIIANHUKA»: ONPEEICHUE MPOYHOCTH CBA3EH BOJIOPOCIHN U rpruda
B COCTAaBE JINIIAHUKA, BO3MOKHOCTH UX Pa3J€IbHOr0 CYIIECTBOBAHHUSI.



Hccneoosamenvckas paboma «OnpeieeHue CTETICHH 3arpsi3HEHUS BO3/1yXa M0 COCTOSHUIO JIMITAHHUKOBY: ONPE/ICIICHUE
CTENEHU MOKPBITUS U CTEIIEHU BCTPEYAEMOCTH TUIIOB JIMIIAWHUKOB; ONPEETICHNE PAa3MEPOB PO3ETOK U KU3HECTIOCOOHOCTH
JIATIAUHUKOB.

Fa3ouy3cm6umeﬂbuocmb u za3oycmoﬁtmeocmb pacmenuﬁ

BiistHue 3arpsi3HUTENEN HA XUMUYECKUE TTPOLIECCHI, MPOUCXOIAIINE B KJIETKAX paCTEHUN. BHENIHNE NpU3HAKN TTOBPEKICHUS
pacTeHnil TOKCUYHBIMU BellecTBaMu. [IoHsATHE O ra30yCTOMYMBOCTY U Ta309yBCTBUTEIBHOCTH PACTECHUM. ATaNITallUs PACTEHUN K
JEICTBHIO Ta30B. MexaHN3Mbl YCTOWYMBOCTH PACTEHUHN K HEOMaronpusITHeIM (aktopam. buonorndeckas, anaromo -MmopQo-
Joruyeckas u (pu3noIoro-0MOXUMHUYECKas ra30yCTONYMBOCTb. BilMsiHNE KIMMATUUECKUX YCIIOBUN TEPPUTOPUU HA
ra3oyCTOMYMBOCTb pacTeHui. [ pynmbl yctonunBocTy pacteHui. [lkana oueHku ra30yCTOMYnMBOCTH pacTeHUU. Ponb 3e€HbIX
HAaCaXJCHUW B OYMILEHUH TOPOJICKOro Bo3ayxa. lIsuiesanepxuBaromume CBOMCTBA pa3JINYHbIX IIOPOJI IE€PEBBEB U KYCTAPHUKOB.
XapaKTepucTUKa PacTEHUH 1O MbUIEQUIBTPYIOLIEN CIOCOOHOCTH. XapaKTEpUCTUKA JPEBECHBIX OPOJ U KYCTAPHUKOB T10
KJIacCaM ra30yCTOMYUBOCTH.

Ipaxkmukym

IIpoexmno-uccredosamenvckas paboma «VI3ydeHne cOCTOSTHUSI paCTUTENILHOCTH U pa3padOoTKa MPOEKTa 03€JIEHEHHUS] CBOETO
MUKpopaiioHay. OnpeneneHne BUI0BOro COCTaBa APEBECHO-KYCTAPHUKOBBIX TOPO/I, MOBPEXKICHUN U 3a00neBaHuil. M3yuenue
COCTOSIHUSL JPEBECHBIX TOPOJI BIOJIb aBTOJIOPOT C PA3JIMYHON CTENEeHbI0 HAarpy3ku. CocTaBlieHHE KapThl Fa30yCTONUYMBOCTH
JPEBECHO-KYCTaPHUKOBOW PACTUTEIHHOCTH pailoHa MPOKUBAHUS HA OCHOBE JAHHBIX MPOBEAEHHOr O HccienoBanus. PapaboTka
MIPOEKTA 03€JIEHEHUS CBOEr0 MUKpOpailoHa.

CHedicHblil ROKPO8 KAK UHOUKAMOP 3a2PA3ZHEHUS RPUPOOHOIL CPedbl

CHEXHBIM MOKPOB KaK MHIUKATOP MPOLIECCOB 3aKUCICHUS MPUPOIHBIX Cpell. DTambl 3arpsI3HEHUS] CHEXKHOTO
nokposa. Ilpakmuxym

Hccneoosamenvcras paboma «CHEXHBIN TTOKPOB KaK WHANKATOP 3arpsi3HEHUsT aTMOC(HEPHOT0 BO3yXa TOPOACKOM CPEIbI».
MeTtonuka paboThl CO CHEXHBIMU TTpoOamMu: 0TOOp MPoO CHera, MpeaBapuTeNbHas 00padoTKa Mpod, MOATOTOBKA MPOOHI,
pacrarunBaHue npoOsl. OnpeaeseHne Macchl MOCTYIUICHUH CHETa Ha o0clieyeMyro Tepputopuio. KommaecTBeHHoe
OTIpEICIICHNE 3arpsA3HSIONINX BemecTB. OnpeneneHne Pu3nIecKuX CBOMCTB TAJIOT0 CHEra: MPO3pavyHOCTH, MHTEHCUBHOCTH U



XapaKTCpa 3al1axa, IBCTHOCTH. MGTOIII/IKa OIIPCACIICHUA XUMHNYCCKHUX CBOMCTB TaJIOrO CHeEra: OIpCaACICHNC KUCIOTHOCTH,
COACPKaHUs OPraHN4YCCKHUX BCIICCTB, CITOCOOBI ONpCACICHNA HAJIINYNA NOHOB JKCJIC3d4, CBUHIA, MCOH, XJI0Pa, CyJ’IB(l)ElT -HOHOB.

Ouenka cocmoanusa cpeosvl Ha 0CHOBe Memooa ayKmyupyruiei acummempuu

AcuMMeTpus TUCTOBOTO anmapara Kak IoKa3aTelb CTpecCoBbIX (pakTopoB. TpeboBanus k BuaaM-OnonHInKaTopaM. MeTozsl
OLIEHKHU CTPECCOBOr0 BO3JIEHCTBUS HA pacTEHUs: MOPPOJIOruuecKre (HaTMIre XJI0p030B U HEKPO30B, U3MEHEHHUS JITTMHBI U MACCHI
JMCTHEB) U PUBHOIOr0-OMOXUMHYECKUE (OBOAHEHHOCTh, MUTMEHTHBIN cocTaB). [loHsATHE O PIIyKTYyUpYyIOIIEel aCHMMETPUH.
MonenbHbie OOBEKTHI.

Ilpakmukym

Hccneoosamenvckasn paboma «3yuenue QpaykTyupyroed aCiMMETPUN Y paCTEHUN KaK MOKa3aTessl KaueCcTBa CpeJibl
obuTanus». PekoMeHmanuuy mo oroopy Marepuana u paboTe ¢ HUM. XapakTEepUCTUKA UCCIETYEMbIX YIaCTKOB PaiiOHa 1O
HAJIMYUIO CTAIIMOHAPHBIX UCTOYHUKOB 3arps3HEHUS U IO TPAHCIOPTHOM Harpy3ke. O0paboTKa JaHHBIX MO OIEHKE CTa0UILHOCTU
Pa3BUTHSI C UCTIOIH30BAHUEM MEPHBIX MTPU3HAKOB (MMpoMepoB JucTa). Pacu€r nmokazareneit acummerpun. OrieHKa KauecTBa Cpeibl
0 3HAYCHUIO UHTETPATIbHOTO TTOKa3aTeNsl CTAOMIBHOCTH pa3BUTUA. METOIUKY U3YYeHUs MapaMeTpoB (PIIyKTyHpyroIIei
ACUMMETPHH JINCTHEB: U3YUCHUE MTapaMeTpoB (PIYKTYUPYIOIIeH aCUMMETPUN JTUCTHEB OEPE3bI TTOBUCIION, JIUIIBI CEPLICIIMCTHOM,
KJIEHA OCTPOJIMCTHOrO, Ay0a YepenryaToro.

Hccneoosamenvckas paboma «PacuéTHas oLleHKa KOJIMYECTBa BEIOPOCOB BPEIHBIX BEIIECTB B BO3JyX OT aBTOTPAHCIIOPTAY.
Pacuér cpeHecyToyHOro NoToKa aBTOTPAHCIIOPTA HA KOHTPOJIBbHBIX YYACTKaX; yAEIbHOTO pacxo/1a TOIUIMBA; KOJIMYECTBA
TOIUIMBA Pa3HOTO BUJIA, CKUTAEMOI0 JIBUTATENIIMU aBTOMAIIIMH; KOJIMYECTBA BbIACIUBIINXCSI BPEIHBIX BEIIECTB.
HccnenoBarenbckas pabora «O1eHKa COCTOSHUSI IpeBOCTOsI mapkay. [IpoBeneHne MHBEHTapU3aIluU APEBECHBIX HACAKICHUIM
U3y4aeMoi TeppUTOpHUH (KIFOUEBOr0 y4acTKa). Pacy€r BbICOTHI 00OBEKTOB 0€3 CreluaibHbIX MPUOOPOB PATUUYHBIMU CIIOCOOAMHU.
OnpeneneHne OKpPYKHOCTH U JUaMeTpa CTBOJIA; IPUMEPHOI'O BO3pacTa JEPEBLEB UccaeayeMon mionaaku. CoctaBieHue
dbopmyIbl gpeBoctosi. OnpenesieHue COCTOSHUS IPEBOCTOS MapKa ¢ UCIIOIb30BAHUEM MTPOCTEHIIIEH Kb,

HJIaHprCMLle PE3YyJabTAaTbl OCBOCHHUS KypcCa

B pe3ynbTare u3ydeHus 3J€KTUBHOTO Kypca Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl y ydaluxcs 0ynyT cpopMHUpPOBaHBI
CIICAYIOLIUE MPEAMETHBIE PE3YbTAThI.

Yuawuiica nayuumes:



— IIOHHMMAaTb, YTO TaKOC AKOJIOTUUECKHUI MOHHUTOPHHI', HCIU 3KOJIOITH4YCCKOI'0O MOHHUTOPUHI'A, 0COOCHHOCTH €T0 OopraHnmu3anuvn U
IMPOBCACHU, 3HATH HCTOPUIO €TO Pa3BUTHUA,

— OIPCACIATE BUABI K ITIOACUCTCMBI SKOJIOIMYCCKOI'O MOHUTOPUHI'A, IIPUHITUIIBI KJ'IaCCI/I(I)I/IKaI_[I/II/I BHU OB 3KOJOIHYCCKOI'O
MOHHWUTOPHUHTA,

— ONKUCHIBATh OCHOBHBIE METO/IbI SKOJIOTHYECKOTO MOHUTOPHUHTA;

— KJacCU(PUIIMPOBATh METOJIBI U METOAUKH UCCIICIOBAHUS 3arpsi3HEHUSI OO BEKTOB OKPYIKAIOIICH CPEIbl;

— XapaKkTepPU30BaTh BUbl aHTPONIOTE€HHOI'O BO3ICMCTBUS HA OKPYKAIOLIYIO CPENY;

— OOBACHATH 3HAYCHUE TMOHATHUN: OMOWHIUKAITUS, BUABI OMOWHIUKAITNY, GUTOMHAUKAIUS, (PUTOMHINKATOPHI,
— y3HaBaTh BU/Ibl PACTCHUI U )KUBOTHBIX, SBJISIIOIIMXCS WHAMKATOPAMH COCTOSTHUS OKPYKAIOIIEH CPEeJIbl;

— MOHUMATh BKJIAJ] 3apYyOCIKHBIX U OTCUECTBCHHBIX HCCIICA0BaTENIel B M3ydeHUE OMOMHIUKAITUY;

— ONPEAEHATH dTAIbl KAPTUPOBAHUS 3arPA3HCHUS,

— OIKCHIBATh METO/IBI JINXEHOWHIUKAIIUN U (DITYKTYHPYIONIeH CHMMETPHN; METO/IBI OIICHKH CTPECCOBOTO BO3ICHCTBHSI Ha
pactenusi: Mopdoorudeckue u Hru3noaI0ro-0MOXUMUYECKHE;

— XapaKTePU30BaTh MEXaHU3Mbl YCTOMYMBOCTU PACTEHUM K HEOJIArONpUATHBIM (paKTOpaM; ra30yCTONYHUBOCTD (OMOJIOTHYECKYIO,
aHATOMO-MOP(}OTOTHYECKYIO U (PU3UOJIOTO-OMOXMMHUYECKYIO); BIUSHUE KIMMATHUYECKUX YCIOBUN TEPPUTOPUN HA
ra30yCTOMYHUBOCTh PACTEHUN; TPYMIIbI YCTOMYMBOCTHA PACTCHUM;

— XapaKTCpPHU30BaATb CHEXXHBIN IIOKPOB KaK MHAUKATOP MPOHCCCOB 3aKUCIICHUA ITPUPOAHBIX CPEA;

— HUCIIOJIB30BaTh METOJIUKY pabOThI CO CHEXKHBIMH MPOOAMHU; KOJJUYECTBEHHOE U KAUECTBEHHOE OIPEACICHUE 3arPS3HAIOIINX
BECIICCTB,;

Yuawuiica nonyuum eozmosrcnocmoy nayuumoca:
— paboTath co cnenralbHbIM Ja00paTOPHBIM 000PYI0BAHUEM;

— CpaBHUBATh OMOJIOTUUECKHE OOBEKTHI;



— OIICHMBATh CTEIECHb 3arpA3HEHHOCTH BOJIbl, COCTOSSHUE YHCTOTHI BO3/1yXa U MOYBBI, OCHOBBIBASICH HA COCTOSTHUH
OMOUHANKATOPOB;

— OMpEJENATh U CPABHUBATH KAYECTBEHHBIC M KOJIMUECTBEHHBIE MMOKA3aTENN XapaKTepU3yeMbIX 00bEKTOB, Cpejl OOUTAHUS;
— MPOTHO3UPOBATH U MOJEIIUPOBATH PA3BUTUE CUTYALIUM;

— paboTath ¢ 3aMuCsIMU, OTYETAMHU JTHEBHUKOB MCCIICIOBAaHUI KaK HCTOYHUKAMH UH(POPMAITUH;

— IPOBOAUTH KAPTUPOBAHUE 3aIPA3ZHEHHBIX YYaCTKOB;

— OCYILIECTBIISATh MOHUTOPUHT 3arpsiI3HEHUS Pa3IUYHBIX Cpell 0OUTaHMs (HA3EMHO-BO3YIIIHOM, BOJHOM, TOYBEHHOI) HA OCHOBE
MIPUMEHEHUS aJICKBATHBIX METOJIOB UCCIICIOBAHUS;

— MPOBOJIUTH OIIEHKY COCTOSIHUSI CPEIbl HA OCHOBE MeToa QIIYKTYHPYIOIIeH aCUMMETPUH;
— NPOBOJUTH OLEHKY COCTOSIHUSI IPEBECHOM paCTUTEIBLHOCTH;

— OCYILECTBIISATh U3yYEHUE COCTOSHMS PACTUTENBHOCTU TEPPUTOPHH;

— COCTaBJISITh KapThl Fa30yCTOMYMBOCTH JPEBECHO-KYCTAPHUKOBOM PACTUTEIBLHOCTH;

— pa3pabarsIBaTh MPOCKTHI 03CJCHEHUS CBOCTO MHUKPOPAMOHA;

Mecrto npeamera (Kypca) B y4eOHOM IUIaHe

[IpeacraBiennas paboyas mporpaMmma COOTBETCTBYET IpOrpaMMe OCHOBHOTO cpeniHero oopazoBanus 1t 11 kimacca. @opma
o0y4enust — ounast. Cpok peanusaryu nporpammsl — 1 B Henemo (34 gaca B roj.)

Y4yedHO-MeTOANYECKOE 00ecIeueHne

Y4eOHo-MeTorUecKoe 00ecIeueHre Kypca BKIIFoUaeT B ce0s yueOHOe ocoOure SISl yUallluXxcs U MporpaMmy Kypca. YaeOHoe
mocoOue JiJIsl yJaluxcsi o0ecreunBaeT cojiepkarelbHy0 9acTh Kypca. CoaepikaHue mocoous pa3ouTo Ha naparpadsl, BKIOYAST
TUIAKTHYECKUH MaTepua (BOMPOCHI, YIPaXKHEHUS, 3a7a9H, IOMAITHAA SKCTIEPUMEHT ), TPAKTHIECKHE PAaOOTHI.

HUPPOBASA JJABOPATOPUSA YUEHUYECKASA



e [[udpoBbie TaTYUKU IEKTPONPOBOAHOCTH, pH, ToN0KeHus, TeMIepaTypbl, a0COIIOTHOTO JIaBJICHUS;
e [Tudposoit ocrmsuiorpapuyeckuii JaTIUK;
e Bechl anektponHbie yueOHblie 200 T
e Mukpockor: udpoBOil WM ONTHYECKUH ¢ yBennueHueM oT 80 X;
e HaGop /715t M3roToBICHUS MUKPOIIPETIAPaTOB;
e Muxkporipenapatsl (Habop);
e CoelMHUTEIbHBIE TTPOBO/IA, IPOrPAMMHOE 00ECIIEUeHNE, METOIMYECKUE YKAZaAHUS;
KOMIUIEKT IOCY bl U OBOPYAOBAHUS VIS YYEHUUYECKHUX OIIBITOB
e [IITaTuB 1a0OPATOPHBIA XUMUYECKHUA:
e HaGop yvamek [leTpu:
e HaOop MHCTpYMEHTOB MpenapoBaibHbIX:
e JIoJKKa 11 COKUTAHUS BEILIECTB:
e Crymnka daphopoBas ¢ IECTUKOM:
e HaGop 0aHOK, CKIISIHOK, (DJTAKOHOB JIs XpaHEHHUSI TBEPJIbIX PEAKTHBOB;
e HaGop npubopok (ITX-14, I[1X-16);
e [Ipubop 115t MONMydeHus ra3oB;
e CniupTOBKa U roproyee sl HeE,;
e OubTpoBasibHasg Oymara (50 mit.);

e Konba xonndeckas;



e [Jaymouka CTeKJIsIHHAs (C PE3UHOBBIM HaKOHeLIHI/IKOM);

e Yanieuka /11 BbIIapUBaHUs (BbIIAPUTEIbHAS YallleuKa);

e MepHbIil TUIMHIP (TUIACTUKOBBIN);

e BopoHka cTeKIIsIHHAs (Majias);

e CrakaH crexystHHbIN (100 mo);

KajiennapHo-TeMaTH4ecKoe MJIaHNPOBaHNe

11 knacc
Ne n/m Hara Tema dopma Buabl yueOHoM AeATeIbHOCTH Hcnoab3oBanue
YPOKa(3aHATHSA) | OPraHN3aAlNH JIa00OPaTOPHOro U
Ypoxra nu(ppoBoro
(3aHsATHA) odopynoBaHus
(uenTp «Touka
pocTa»)
Ilnan | dakr
OO01mme BONpPOCHI IKOJOrH4e€CKOr0 MOHUTOP MHT A
1 [TonsiTue 06 Ypok - [TonsiTHe 00 PKOJTOTUIECCKOM MOHUTOPHHTE [Mudporas
HKOJIOTUYECKOM JEKLIUS (MOHUTOpPUHTE naboparopus o
MOHHUTOPHHIE Oouosioruun

okpyxatouieit cpenpl). Llemu sxonoruueckoro
MOHUTOPHHTIA.

N3 ucropunmonuropunra B Poccun




Bunsl u Ypoxk - Kiaccudukarys BUI0B 9KOJIOTHUECKOTO Hudpoas
MMOJCUCTEMBI JICKITHS MOHUTOpHHTA. [l0ACUCTEMBI KOJIOTMYECKOT O naboparopus 1o
AKOJIOTMYECKOI0 MOHHUTOPHHTA. Y POBHH MOHUTOpUHTA. OOBEKTHI | OMOJIOTHH
MOHHUTOPUHTA HaOIIONCHUS 1 ITOKa3aTeIIN
Merobl Ypok - Metonsl uccnenoBanus. buonornyeckui Hudposas
9KOJIOTHYECKOT'O CEMHUHap MOHUTOPHUHT KaK METOJ UCCJICIOBAHUS: ATAIlbl U | JabopaTopust 1o
MOHUTOPUHTA coaepxkanue. lIpenmyniecrsa KuUBbIX ouogoruu
WHAUKATOPOB. MOHUTOPUHT COCTOSHUS
MPUPOAHBIX pecypcoB B Poccun
buonnaukaims Ypok - [Tonsarue o 6monnaukaruu. Knaccudukamus u
U e€ BUJIbI JICKIUS XapaKTEePUCTHKA BUJIOB OMOMHIUKAIIUN
KaprupoBanue Ypok - [IpoBeneHne kapTUPOBAHUSA 3arPsI3HEHHBIX
3arpsI3HEHHBIX JICKIUS Y4aCTKOB: 3TaIbl padOTHI U UX COJICpIKAHUE.
Y4aCTKOB dusuko-reorpadpuueckue 1 dKOHOMHKO-
reorpaduuecKue XapakTepUCTUKH TEPPUTOPUN
00caeI0BaHu
Kaptuposanue Ypoxk -
3arpA3HEHHBIX PaKTUKYM
Y4aCTKOB
duronHaUKaAAA Ypok - duToMHIMKAILIMS KaK OJUH U3 METOJIOB OLICHKH
KaK coCTaBHas JICKIUS KayecTBa OKpy:xarouien cpenbl. [lonstue o
4acTh dbuTonHIUKAIIMY U GUTOUHANKATOPAX.
9KOJIOTHYECKOT'O OpraHu3MbI-pErUCTPATOPHI U OPTaHU3MBI -




MOHHMTOpPUHTA Hakonurtean. Mopdosoruueckue n3MeHEeHUs
pacTeHui, UCTIONb3yeMble B OMOMHINKAITHH.
OCHOBHbIE paCTEeHUSI—UHAUKATOPbI
3arps3HEHUsI aTMOC(EpHOro Bo3ayxa. Bxman
POCCHICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
8 duTOMHIUKALNA VYpok - DUTOMHAMKALMH
KaK COCTaBHasl MPAKTHKYM
4acTh
HKOJIOTUYECKOTO
MOHUTOPHUHTA
IKOJOrH4eCKUi MOHUTOPHUHT 3arpsi3HeHUs HA3eMHO-BO3/1YIIHOI cpe/ibl: COBpeMeHHbIe MeTOAbl OMOUHIMKALMOHHOT 0
aHAJIM32a 3arPA3HEHUs aTMOC(EepPHOro BO3Ayxa
9 JInxeHOUH AN KALIHS VYpoxk - Pabota ¢ paznuyHbIMH
JCKIUS UCTOYHUKAMU
10 Crpoenune nuainHuKOB VYpoxk - HH(OpMaLKH, TPOCMOTP Hudposoii
npakTikym | [TPC3CHTALIMH 1 MUKPOCKOI
BUICO(h)ParMeHTOB,
o0CyXIeHre 1mocie
11 Bnnsnune xuMHU4ecKnx BEIIECTB Ha VYpoxk - IIPOCMOTPA, HAITUCAHUE [Mudporoii
JUIIAHHUKA JCKIUS acce. MUKPOCKOIT
JInmaiiHuKY Kak
12 Mertonp! yuera JIMIIaiHUKOB Ypoxk - OIIPEICIIUTEIN 3arPsi3
[PaKTUKYM | geHus BO3AYIIHOM




13 Onpenenenue cBsi3el Bojgopociei u rpuda B Ypox - cpenbl. CTpoeHue
COCTaBeE JIUIIaHUKaA JICKIIUS JIMIIAaMHUKOB. BiausHue
XUMHYECKHUX BEIIECTB HA
14 Onpejenenye cBs3eil Bogopocieii u rpubda B Vpox - JNHUIIARHUKH. MeTobl I posoit
COCTaB€ JUIIIaHUKA npakTUKym | y4€ra JIUIIAHHUKOB. MHMKPOCKOII
[TpakTukym. OnbIT
15 BnusiHue 3arps3HATENne Ha XUMUYECKUE Ypok - «Onpenenenne cassel
MIPOLIECCHI, TPOUCXOAAIINE B KIIETKAX JICKIHS BOZOPOCH 1 rvaGa B
pPACTEHHi. COCTaBE JIUIIANHUKA).
HccnenoBarenbckas
pabota «Onpenenenue
CTETICHU 3arpsI3HCHUS
BO3/1yXa M0 COCTOSIHUIO
JIMIIIAMHUKOB
16 Bnusinue 3arps3HuATeneil Ha XUMUYECKUE Ypok - Pabota ¢ paznuyHbIMu Hudposoii
MIPOIIECCHI, TPOUCXOAAIINE B KIIETKAX JICKITUS HCTOYHUKAMU MMKPOCKOIT
pacTeHu.
uH(dOpMAaIK, TPOCMOTP
17 Biusinue 3arps3HuTenei Ha XUMAUYECKUe VYpox - [Ipe3CHTallNK 1 Hudpoas
MPOLIECCHI, TPOUCXOIAIINE B KJIETKaX NPAaKTUKYM | BUIeO()pParMeHTOB, naboparopus o
paCTeHHﬁ. 06CY)KI[6HI/IC IIocJie ouosiorun
MIPOCMOTPA, HAITUCAHUE
acce.
18 BHemHue nmpru3Haky MOBPEKACHUS PACTEHUM Ypoxk - Bmusaue 3arpszauteneit | LHudposas
TOKCUYHBIMH BEIIECTBAMH. JICKITUS Ha XUMHUYCCKHE naboparopus 1o

TIPOIICCCHI,

OuoJIorun




19 Ananranus pacTeHUM K JEMCTBUIO Ta30B. Ypox - IIPOUCXOAAIINE B Hudposas
IOPAaKTUKYyM | KJIE€TKaX pacTeHUH. nabopaTopus 1o
BHewmnue npusHaku Oouosoruu
MTOBPEXKICHUS PACTEHUAN
20 MexaHnU3MBbl YCTOMYNBOCTH PACTEHHUH K VYpoxk - TOKCH1HBIMH
HEeOJIaronpusTHEIM (hakTopam JEKIUS BELICCTBAMH. AJANTaIus
pacTeHuil K JeHCTBUIO
21 ['pynmber ycroitunBoctr pactenuit. [llkana VYpox - Tasos. Mexannsmbl _ | Hudposas
OLIEHKH T'a30yCTOMYUBOCTH PACTEHMIA. npaktukym | YCTOMHUBOCTH PACTCHUI | paGopartopus mo
K HEOJIaronpusiTH6IM D —
dakxropam. ['pymnmsl
22 N3yuenue cocTosiHUs PaCTUTEIIBHOCTH U Ypok - YCTOWHHBOCTH PACTCHIH. Hudposas
pa3paboTKa MPOEKTa 03EJICHEHHS CBOETO JEKUHUS naboparopust o
MUKpOpaioHa ouonoruu
23 CHEXHBIN TOKPOB KaK UHIAUKATOP Ypoxk - CHEXHBIN TOKPOB KaK Hudposas
3arpsiI3HEHUs IPUPOJHOM CPEIbI MPaKTUKYM WHIMKATOP MPOLIECCOB nabopaTopus 1o
3aKUCJICHUS IPUPOJIHBIX | XUMHUHU
cpen. [Ipaktukym.
24 CHEXHBII TIOKPOB KaK HHIUKATOP Vpox - Mccnenoparensckas [udposas
3arpsA3HeHUs aTMOc(EpHOro BO3AyXa npaktukym | PadoTa «CHEXHbIH naboparopus 1o

OKpYKarouien cpeibl

MOKPOB KaK MHJIUKATOP
3arps3HEHUs
aTMOoc(EepHOro Bo3ayxa
TOPOJCKOMN CPEABD».
N3ydenune puznyeckux u
XUMUYECKUX IapaMeTPOB

XUMHUH




CHEra

25 N3ydyenue pu3nuecKux U XUMUYECKUX Ypoxk - Acummerpus nuctoBoro | Ludpoas
nmapaMeTpoB CHera MPAKTUKYM amnmnapara Kak naboparopus o
MOKa3aTesIb CTPECCOBBIX | XUMUU
dakTopoB. TpeboBanus K
26 N3yuenne pu3nuecKux 1 XUMUUECKUX Ypok - BUaM-OnonHaukaropam. | Lindposas
napaMeTpoB CHEra MPAKTUKYM MeTOo/IbI OLIEHKH naboparopust Mo
CTPECCOBOI0 XAMHUH
BO3JICHCTBUSA HA
27 OmnpeneneHust CTENEHU 3arps3HEHUS BO31yXa Ypok - pacTeHusl.
110 COCTOSIHUIO JIUIIAiTHUKOB JEKIUS Mecenoparenbekas
pabora «3yueHue
28 Onpenenenus CTTCHU 3arpASHEHHS BO3yXa VYpox - biyKTYHpyIoweH [Hudposas
110 COCTOSIHUIO JIMIIIAITHUKOB MPAKTUKYM ACHMMETPHH Y paCTeHHil naboparopus o
KaK rokazarens kauecTsa | OMOTOTHH
cpenbl OOUTaAHUS. Ludposas
naboparopust Mo
XUMUU
29 AcHMMeTpus JTUCTOBOIO armapara Kak VYpok -
MoKa3aTellb CTPECCOBBIX (PaKTOPOB. JEKIUS
30 AcHUMMETpUs JIMCTOBOTO amnmapara Kak VYpox - [IpakTuyeckas pabora. Hudposas
MOKa3aTesb CTPECCOBBIX (PAKTOPOB. MPaKTUKYM KomnektuBHo- naboparopus 1o
TBOpPYECKOE JIeNI0, paboTa | OHoJoruu

B IpyIIlax, TBOPYECKUU

[udposas




OTYET

naboparopus o
XHUMHH

31 TpeGoBaHus K BUIAM-OMOMHIUKATOPAM. VYpox - [IpakTrueckas padora. Hudposas
JICKIUS KonnexkrusHo- naboparopust Mo
TBOpUYECKOE JIeN0, paboTa | Obrojoruu
B IpyIIax, TBOPUYECKUHI
PYTIIax, TB0p [Hudposas
OTUET
nabopaTopusi 1o
XUMUU
32 MeTonbl OLIEHKH CTPECCOBOIO BO3ACHUCTBUSA | YPOK - [IpakTuyeckas padora. Hudposas
Ha pacTEHUSI. MPAKTUKYM KomnnektuBHo- naboparopus o
TBOpPYECKOE JIeNI0, paboTa | 6roiaoruu
B 1ax, TBOPYECKUU
IPYIHax, TBop Hudposas
OTUET
naboparopust o
XUMUU
33 Nzydenue Gpaykryupyromieit aCHMMETpUH Y VYpoxk - [IpakTuyeckas pabora. [udposas
Oepe3bl TOBUCIION KaK MOKAa3aTelsi KauecTBa npaktukyMm | KomnektruBHo- naboparopus o
Cpelbl OOuTaHus TBOpYECKOE JIeN10, paboTa | OMOJIOruu
B IPyMIIax, TBOPUYECKUN
PyTHIax, TBOp Hudposas
OTUET
naboparopus 1o
XUMUHU
34 Htorosoe 3ausiTue VYpok - [TpakTnueckas padora. Hudposas
koH(pepenmus | KomnekruBHo- naboparopus o
TBOPYECKOE JI€J10, paboTa | OMOJIOTHH
B rpymIax, TBOPUYECKUI
pYIHax, Top [Hudposas

OTYET

naboparopusi o




XUMHUHU

Ouenka 0ocmudiceHuil NAAHUPYEMbBIX Pe3)ibMamos yce0eHUus Kypca
1. Uto npencraBiseT coOoi skojgornyeckas 6e3onacHocth? KakoBbl kKputepuu €€ oreHuBaHus?

2. Kakue BOIpOCHI pacCMaTpUBAIKNCH B DKonornyeckor nokrpune 2002 r. u kakoe oTpaxkeHue oHu Hauu B Ctparerun
sKoJioruueckoi 6esonacHoctu PO 2017 r.?

3. HOquy AKOJIOTHYEeCKast 0€30I1acHOCTh paccMaTpuBaACTCA KaK COCTaBJIAIOIIaA HaHHOHaHBHOﬁ Oe3omacHOCTH? HO,Z[TBCpI[I/ITC
OTBCT IpUMEpaMu, A0Ka3bIBAIOIMNMHU €€ BAXXHOCTH U HCO6XOI[I/IMOCTB.

4. Yo Takoe HKOJIOTrMYeCKU MOHUTOPUHT?
5. Kakas undopmariust yauThIBacTCs P pa3pabOTKe MPOrpaMMbl SKOJIOTHYECKOT0 MOHUTOPUHTA?
6. KT0 13 y4€HbIX CUUTAETCS OCHOBOIOJIOKHUKOM JUXEHOJIOTHHN? KeM 13 y4EHbIX U KOrjia MpeiyioxKeH TEPMHUH «JTUIIAHHUKY ?

7. UeM MOXHO OOBSICHUTH OOJIBIIOE KOJIMYECTBO JUIIAMHUKOB U X BUAOBOE PazHOOOpa3ue B JIECY M0 CPABHEHUIO CO CKYIHBIM
KOJIMYECTBOM U Pa3HOOOpa3ueM B ropoje?

8. MOHO JI1 COTJIaCUTHCS C IOCTATOYHO PACIPOCTPAHEHHBIM MHEHUEM, UTO JIMIIAWHUKH, TTOCENISSACH HA IEPEBBSIX,
MapasuTUPYIOT, IPUIUHSIOT BPEJ PACTEHUSM, B UTOTE TIPUBOIS K UX THOEn? APryMeHTUPYUTE CBOW OTBET.

9. YUeM MOXHO 00BACHUTH TOT (DAKT, YTO HA MJIOXO PACTYIIUX JEPEBbIX BCETAa MHOTO JIMIITIAHHUKOB?

10. Kak BbI MOXeTe 00BSICHUTD TOT (pakT, uTo ¢hiiopa JMIIAaHHUKOB Hanbosiee Oorata B BHICOKOTOPHBIX 00J1acTsIX U TYHAPAX,
OTJIMYAIOIINXCS CKYAHOCTBIO IMOYB U CYPOBOCTBIO KJIMMATa [0 CPABHEHUIO C 0JaronpusiTHHIMU B ’TOM OTHOLIEHUH
LHEHTPAJILHBIMU palloHaMU CTpaHbI?

11. Ilogymaiite, Kak MOXHO OOBSICHUTH, UTO B PAilOHAX C UHTEHCUBHBIM CEJILCKUM XO031HCTBOM OTCYTCTBYIOT JTUIIAHUKH,
IIPEATIOYHUTAOLINE KUCIIBIE ITI0YBBI.

12. Yto Takoe romeoctas monyssaiuu? [IpuBeauTe mpuMepbl HApYIICHUS TOMEOCTATHYECKUX MEXaHU3MOB TIO]] BIMSHUEM
CTPECCOBBIX (PAKTOPOB, MPOSBIISIOMINXCI HA MOP(POJIIOTUUECKOM B (PU3UOJIOT0-OMOXUMHUYECKOM YPOBHSIX.




13. Ha npuycazneOHbIX yyacTKax X03si€Ba, Kak IPaBUiI0, TM00 CKUTAIOT JIUCTBY, JIMOO CO3Aat0T KoMIiocT. I B ToM U B Apyrom
Cllydae OHU MOJy4aroT MUHEpaJIbHbIE yI00peHus. B COOTBETCTBUU ¢ CAHUTAPHBIMUA HOPMAMHM U MPaBUJIAMU IKCILTyaTalluu
3eJE€HBIX HaCaXXJIEHU TOpo/ia 3ampeliaeTcs CKUraHue onaBmmx JuctbeB. [Ipu npoBenennn yoopku napkoB, CKBEpOB JINCTBA
MOJIJIEKUT BBIBO3Y Ha MOJUTOHBI yTUin3auu. OOBsICHUTE, UCXO/AS U3 KAaKUX COOOpaXKEHUH, MPUHATHI TaKue TpeOOBaHUS.
[Touemy HE peKOMEHIYETCS CKUTaTh TUOO OCTABISTH JIUCTBY, BEJlb, pa3iarasich, OHa ClIocOOCTBOBaIa Obl IOYBOOOPA30BAHUIO U

Pa3BUTHIO CEMSIH PACTECHUI?
UcTouHnkn nudopmauyun:

1. ®epepanbHbin 3akoH «O6 obpasosaHum B Poccuiickon ®epepaunny ot 29 aHeapa 2012 r. Ne 273-93.
2. Kynukosckaa L.3., Cosrup H.H. [JeTckoe akcnepumeHTupoBaHue. - Negarornyeckoe obuwectso Poccun. - M., 2005.

3. VNIHTepHeT-pecypChl:
1. https://kopilkaurokov.ru

2. https://sakha.pfdo.ru
3. https://cyberleninka.ru/
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