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IHosicHUTEILHAA 3aNIUCKA

PaGouass mporpamma oOBEIMHEHUSI ECTECTBEHHO — HAyYHOM HaIpaBICHHOCTH
«Jxonoruyeckas Oe3omacHOCTb» OyneT peanu3oBaHa Ha Oasze IeHTpa «Touka pocrtay,
COCTaBJIECHA Ha OCHOBE aBTOpckoil mporpammbel M. B. XomyroBoil: «Jxoyoruueckas
6e3omacHOCTh. IlIKOMBHBIM 3KOJOTHYECKHII MOHUTOPUHI», HarmeyaTaHHOW B COOpHUKE
«IJEKTUBHBIE KYpPChI JIJIs1 MPOMUIBHOM KOG : yuel. mocodue s o01ieodpa3oBaTeIbHbIX
opranu3zanuit» / [H. B. AutunoBa u np.]. — M. : IIpocsemenue, 2019. I[Iporpamma MoxeT
peanu30BbIBATBCA C MPUMEHEHHEM DJJIEKTPOHHOTO OOy4YeHUssT U JIUCTAaHLIHOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUNA U HOPMATHUBHBIX IOKYMEHTOB:
®enepanbhblii 3akoH OoT 29.12.2012 Ne 273-®3 «006 o6pazoBanuu B Poccuiickoi
Oenepanun»; Yka3z Ilpesupenrta Poccuiickoit ®enepannun «O HaIMOHAIBHBIX EISAX
pasButust Poccuiickoit ®Denepaunn Ha nepuon no 2030 romay»; Konmenuust pa3BuTus
JOTIOJIHUTENIbHOTO ~ oOpazoBanust o 2030 roma  (yTBEpXKIE€HA  PacCHOPSHKEHUEM
[IpaButensctBa P® ot 31.03.2022 Ne 678-p); Crparerus pa3BUTHUS BOCHUTAHUS B
Poccuiickoit ®enepanuu Ha nepuon a0 2025 roma (YTBEp)KIE€HA PpacloOpsHKEHHEM
[TpaButensctBa Poccuiickoit @eaeparuu ot 29.05.2015 Ne 996-p); Ilnan meponpusituii mno
peamuzaumn B 2021 - 2025 romax Crparerum pas3BuTus BocnuTaHus B Pocculickoi
Oenepanuu Ha nepuon a0 2025 roma (yrBepxkaeH pacnopsbkenuem IIpaBuTenbcTBa
Poccuiickoit @enepaunu ot 12.11.2020 Ne 2945-p); [Ipukaz MunucrepcTBa 00pazoBaHus u
Hayku Poccuiickoit ®enepanuu ot 23.08.2017 Ne 816 «O6 ytBepxaenun Ilopsaka
OPUMEHEHUS OpraHU3alUsIMH, OCYUIECTBISIOIIMMU OOpa30BaTEIbHYIO JIE€SITEIbHOCTD,
ANIEKTPOHHOTO 00y4YeHus, 3 [AMCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUWA MpHU
peanuzanuu  oOpa3oBaTelbHBIX Mnporpammy»; Ilpukaz3 MunucTepcTBa MNpPOCBELIECHUSA
Poccuiickoit @enepatn ot 27 wuronga 2022 r. Ne 629 «O6 yrBepxknenun Ilopsnka
OpraHM3ali M OCYIIECTBICHHUS 00pa30BaTEIbHOU MEATENBHOCTH TO JOMOJHUTEIbHBIM
oOmieoOpa3oBarenbHbIM Tporpammamy»; [lpukas3 MunucrepctBa mnpocsemeHuss P® ot
03.09.2019 Ne 467 «O06 ytBepxkaenuu lLleneBoit Mojenn pa3BUTHS PETHOHATIBHBIX CHCTEM
JOTIOJTHUTENBHOrO 00pa3oBaHusi aetei»; llocranoBnenue [aBHOro rocyaapcTBEHHOTO
caHutapHoro Bpauya P® ot 28.09.2020 Neo 28 «O06 yrBepxkaenuu CII 2.4.3648-20
«CaHUTapHO3MUIEMUOJIOTHYECKHE TPeOOBaHUS K OpraHU3AlMsAM BOCHHUTAHUS U OOy4YeHUS,
OTIbIXa W O3J0pPOBJEHUS JeTell M MosioAexu»; CTpaTerus COLHMaIbHO-d)KOHOMHYECKOrO
pa3zButus Camapckoil obmactu Ha mepuon Ao 2030 roga (yTBepKIAeHa pacHopsKEHHEM
[TpaButensctBa Camapckoit obmactu ot 12.07.2017 Ne 441); Ilucemo MuHnuctepcTBa
obpazoBanusi 1 Hayku P® ot 18.11.2015 Ne 09-3242 «O namnpaBiennu uHbopmanumn» (c
«MeroauyeckumMu pEKOMEHJAIUSIMU o MPOEKTUPOBAHUIO JOTIOJTHUTEbHBIX
oOllepa3BUBAIOIIMX MporpaMM (BKJIIOYash Pa3HOYPOBHEBbIE MporpaMmebl)»; Ilucemo
MUHHCTEpCTBAa oOpaszoBaHus u Hayku Camapckoit obmactu ot 30.03.2020 Ne MO-16-09-
01/434-TY (¢ «MeToauyecKuMHu pPEKOMEHAAIUSAMA TIO0 TOATOTOBKE JOMOTHUTEIBHBIX
0011e00pa3oBaTeabHbIX OOIIEPa3BUBAIOIIMX MPOrpaMM K MPOXOXKIEHHUIO MPOLEAYPHI
AKCIIEpPTHU3bl (IOOPOBOJIBHON CepTU(UKALKK) JUISI TOCIEAYIOIIEr0 BKIIOYEHUS B PEECTp
o0Opa3oBaTeNbHBIX IPOrpaMM, BKIIOYEHHBIX B cuctemy [1DJIO»).



[Iporpamma paccuutana Ha 1 yac B Hexemo, 34 yaca B rox. Ilo mporpamme moryt
3aHuMaTtbed ety ¢ OB3 u net HHBaAIMIEL.

[Iporpamma HanpaBiieHa Ha YOBJIETBOPEHUE UHANBUIYAIbHBIX 3alIPOCOB YYAILIUXCS B
00JacTh SKOJOTMYECKOro 0O0pa3oBaHUs, CO3/JaHHE YCIOBUH MJi PACKpBITUS y HHX
UCCJIEIOBATENILCKMX W TBOPUECKUX CIIOCOOHOCTEH, pPAa3BUTHE YMEHUU CaMOCTOSITEIIBHO
IJIAHUPOBATh, OPTAHU30BBIBATh U PEAJIU30BBIBATh CBOKO JAEATEIBHOCTh B COTPYJIHUYECTBE C
YUHUTEIEM U CBEPCTHUKAMH.

AKTYaJILHOCTb.

YToOBl YMEHBIIUTH HEXKENATEIbHOE BO3JEHCTBUE HA MPUPOAY CIEAYET KaK MOKHO PaHbIIIE
npuoOIIaTh I€Te B ropoje K CO3UIATENbHOW U MPUPOA0OXpaHHON padboTre. U uem panblie
MPUCTYNIUTh K TaKOW JEATETbHOCTH, TEM KadeCTBEHHEEe © OBICTpee W3MEHUTCS
OKPY’KAIOLIMKA MUP B JIYUIIYIO CTOPOHY.

Ceifuac  CTaHOBHUTCS TPECTHXKHBIM HMMETh  CBOW JKMBOM YTOJIOK, OO0JaropoXeHHYIO
TEPPUTOPHUIO JTIOMA, YXOKCHHBIH OalKOH, caJ, HBETHUK. 3a00Ta O OUKHUX NTHIAX WIH
JOMAIIIHUX MMATOMUAX, O3€JICHEHUE WIM YKpalleHUEe LBETaMH CBOEr0 MHUKPOpaloHa, - 3TO
0J1HO U3 3((EKTUBHBIX CPEICTB ICTETUYECKOTO PA3BUTHUS M COBEPILICHCTBOBAHUS YEIOBEKA,
a Tak)Xe MOIIHOE CPEJCTBO aKTUBHOTO TPyJAa M OTAbIxa. Beab aeTu He mpocTo Jro0yroTcs
KpPaCUBBIMU PACTEHUSIMU U KMBOTHBIMU , HO OHHU €lI€ ydaTcsl MpeoOpakaTh OKpYKaroUui
MUD B JIYUILIYIO CTOPOHY, 00€peraTh NPUPOJHYIO KPaCOTy U BHOBb CO3JJaHHYIO.
Ileparornyeckasi Hejieco00pa3HOCTb.

B Bek «coTOBOI HAMACTH M KOMIBIOTEPHON 3aBUCUMOCTH» TaK HEOOXOJIMMO CO3UATENBHOE
oOlleHne ¢ MUPOM >KUBOU MpUposl. [lonck nmonesHoit nuHGopmanum  TpPUBEAET pedSAT K
HANpaBJICHHOMY M3YYEHHUIO psAa 3KOJOTMYECKHX MPOOJEMHBIX  BONPOCOB U OyaeT
CHOCOOCTBOBAaTh AKTUBHOMY BOBJICUEHHUIO MX B MPUPOJOOXPAaHHBIE aKIUU U TPYIOBBIC
orepaly, a B JaJbHEHIIEM TOMOXET pedsTam

BbIOpATh MPABUIIBHYIO TPAKIAHCKYIO MO3HUIIMIO B JIEJI€ COXPAHEHUS KPACOThI 3€MHOM.

e nmporpamMMmsI:

— (opmupoBaHNE SKOJOTUYECKUX 3HAHWUNA, YMEHHA W KYyJIbTYphl IIKOJBHHKOB B XOJIE
TEOPETHYECKON MOATOTOBKH U MTOMCKOBO-UCCIIEI0BATEIbCKON AESTENBHOCTH;

— KOMIUIEKCHAsl OIIEHKa M MPOTHO3 U3MEHEHHM COCTOSHUS OOBEKTOB COLMONPUPOIHON
Cpelibl O] BIUSHUEM €CTECTBEHHBIX M AHTPOIIOTEHHBIX (PAKTOPOB.

3ajaum nporpamMmai:

— Pa3BUTHE UHTEPECA K SKOJIOTUU KaK HAYYHOU AUCUUILIVHE;

— IPUBHUTHE HMHTEpPECA K HAYYHBIM HCCIIEIOBAHUSIM HAa OCHOBE OCBOEHHUSI METOJIOB U
METOIMK 110 U3yUYECHHUIO SKOCUCTEM, OPTaHU3allU MOHUTOPUHIOBOM NEATEIbHOCTH;

— npodeccuoHaIbHasi OPUEHTALINS IKOJLHUKOB;

— (GopMUpOBaHHE TOTOBHOCTH UIKOJBHUKOB K COIMAJIbHOMY B3aUMOJICHCTBHIO IIO
BOITPOCAM YJIyUYIIEHUSI KAYECTBA OKPYKAIOIIEH Cpesibl, BOCIUTAHUE U MPONaraH/ia akTMBHOM
IrpaXIaHCKOM MO3UIIMU B OTHOIIECHUU 3AIUTHI U COXPAHEHUS MPUPOBI.

Peanusanus 5KONIOrMYECKOM NOATOTOBKH YYalIMXCS B COOTBETCTBUM C JaHHOU
mporpaMMoii  oOydeHHsi CBsi3aHa C  OpraHu3alel  MOHMCKOBO-HCCIEA0BATEIbCKOM
ACSTENIbHOCTH y4YalluXCsi IO BOMPOCAM MOHHUTOPHHIA COLMONPUPOIHBIX OOBEKTOB
TOPOACKOW CpPEBI.

O01mas xapakTepucTUKA MPOrpaMMbl.

B conepxxanun paboueii mporpaMMsl JesiaeTcsa aKIEHT Ha YCUIICHUH JIeITeTbHOCTHOTO
KOMITOHEHTA, 4YTO OMNPENEseTCs COUaIbHBIM 3aKa30M COBPEMEHHOr0 OOIIECTBA B CBSI3H C
BO3pACTAIOIIMM AHTPONOTEHHBIM BO3JCHCTBUEM HA BCE NPUPOJIHBIE CPEAbl M, Kak



CIIEICTBHE, YBEIUYMBAIOMIUMHUCS DKOJOTHYECKUMHU pHUCKaMH. [l  3IKOJIOTHYECKOTro
oOpa3oBaHUs OpraHu3aIus MOVCKOBO-HCCIICIOBATEIHCKOM TeSITENHHOCTH B
COLIMOTPUPOTHOM OKPYKEHUHU UMEET 0CO00€ 3HAYEHHE.

N nydnryto BO3MOXKHOCTH JJISE 3TOTO JA€T OpTaHM3aIus IIKOJIBHOTO HKOJIOTHYECKOTO
MOHUTOpUHIa — TIpoliecca HaOMIOJEHUNA 32 U3MEHEHUSIMHU, MPOUCXOASIIIUMH B
OKpYXKaIOIllel ydallerocs mpupoaHO cpefie, a TakKe UX OIEHKa, MPOTHO3, 00CYXKIECHUE U
BbIpaOOTKa Mep, HAIMIPaBJIECHHBIX Ha OCYILECTBICHUE YKOJIOTMUYECKUX penieHuil. Bopneuenue
y4Yaluxcsi B MOHUTOPUHTOBYIO AESTEIBHOCTh OylIeT COCOOCTBOBATH MPUOOPETECHUI0 UMU
KaKk Hay4yHbIX 3HAHUM DHKOJOTMYECKOTO U MPUPOJOOXPAHHOIO Xapakrepa, TaK U
NPaKTUYECKUX YMEHUN U HaBBIKOB. Marepuay, HaKOIUICHHBbIH M MPOaHAJIU3UPOBAHHBIM B
TEYEHUE HECKOJIbKUX JIET, CO3/aCT OCHOBY CTAHOBIICHUS y yYaIllUXCS MHPOBO33PEHUYECKHUX
OpHUEHTAIMI KOIBOIIOIIMOHHOTO XapaKTepa.

OcHOBHBIE H/IeH TPOTrPAMMBI:

— €IMHCTBO MaTEPUATBHOTO MHPA;

— BHYTPH- U MEXTPEIMETHAS UHTETPAIIHS;

— B3aMMOCBSI3b HAYKH U MPAKTHUKHY;

— B3aUMOCBSI3b YEJIOBEKAa U OKPY>KaIOIIEH CPEeIbl.

YuebHo-MeToanuecKoe oOecreueHue BKIII0YaeT B ce0si yueOHoe rmocooue sl yqaluxcs u
pabouyto nporpammy. YueOHOEe mocoOue sl ydaluxcsi 00ecleurnBaeT COJepKaTelIbHYIO
yacTh. CozeprkaHue nmocoousi pa3ouro Ha naparpadsl, BKIIOYAET AUAAKTUHUECKUNA MaTepHual
(BOmMpOCHI, yNpPaKHEHHUS, 3aJlayd, JOMAIIHUN SKCHEPUMEHT), MPAKTUYECKUE pabOTHI.
HToroBoe 3aHsTHE MPOXOIUT B BUJE HAYYHO-MPAKTUUECKON KOH(PEPEHIIMU WU KPYTJIOTO
CTOJIa, TJE 3acCIylIMBAIOTCS JOKJIaAbl yYallMXcs MO BBHIOPAHHOW TeMe HCCIeI0oBaHus,
KOTOpBIE MOTYT OBITH MpeACTaBieHbl B (hopMe pedepara uiu oT4éTa 1O HCCIEA0BATEIBCKOM
pabore.

Bujaebl nesaTeJIbHOCTH.

[Ipenyraraemasi B mporpaMMe OpraHU3aIMs 3aHSATUN MPEIoaraeT, MOMUMO 3HAKOMCTBA C
TEOPETHUECKUM MaTepHUaIOM, MPOBEJCHUE IKCIIEPUMEHTOB, KaK KPaTKOBPEMEHHBIX, TaK U
JUTHTEITbHBIX, HAOJI0ICHNI, TA00PATOPHO-TIPAKTUIECKUX, NUCCIEAOBATEIHCKIX M MMPOCKTHBIX
paboT MO H3YYEHHUIO SKOJOTUYECKOW JMHAMHUKUA TOPOJICKMX HKOCHUCTEM M HMX COCTABHBIX
yacteil. TeopeTnyeckre v MpakTUUECKUE 3aHATHUS MpeJIaraeTcs NpOBOAUTH KaK B YCIOBHUSAX
KaOuHeTa, Tak U B (hopMe MOoJEBOTro MPaKTUKyMa.

MeToauveckoe odecreueHe u JadopaTopHoe 000py10BaHe

O6opynoBaHue JEMOHCTPALIMOHHOE: MTEPCOHANIBHBIN KOMIBIOTED, MpoekTop. OO0pyI0BaHNE
yueOHoe: mudpoBas Ouosiorudeckas jadopatopus kabuHera «Touka poctay, nudposas
Xxumuyeckas jnaboparopusi kabuHeta «Touka pocTay, MPOOUPKU, XUMHUYECKHE CTaKaHbI,
CTyNKa W TIECTHK, CIIMPTOBKA, BOPOHKA, (hUIBTPOBAIbHASI Oymara, IITaTUBBI, CTEKIISTHHBIC
NaJ0YKH, KOJIOBI, yCTAHOBKA «BOAsSHas OaHs», damka (aphopoBasi, CTEKISIHHAS MMaloyKa C
PE3MHOBBIM HAKOHEUHHMKOM, JIOKEUKa-no3aTop (mmarens), MepHbld nuinuuaap (10 mun) umm
MepHasi MpoOWpKa, YHHUBEpcalbHas Oymara co mIKajmoW 3HaueHuid pH, ¢uibpTpoBanmbHas
Oymara, mpeaMeTHbIE W TIOKPOBHBIC CTEKJA, MPENapOBAbHBIE WIJIbI, MUIETKH, JIOMATa,
COBOK, PYJIETKA, YallIEYHbIE BECHI C pa3HOBECAMH, paMKa-MaleTKa, 3aKuIHAasl ipara, CKpeOoK,
MEpHasi MeTpoBas JIMHEWKa, LHUPKYJIb-U3MepUTEah. PeakTuBbI: THOLMAHAT aMMOHMUS,
KOHIEHTPUPOBAHHASI a30THAsg KHCIIOTa, MEPOKCHJ BOJOPOJAA, AUCTHIIMPOBAHHAs BOJIA,
HUTpAT cepedpa, a30THas KUCIOTa, XJIOPUJ Kallis, XpOMaT Kayus, TUIPOKCHH Kajus,
nueHnIaMIuH, KOHIEHTPUPOBAHHAS CepHAsl KUCIIOTa, YKCYCHas KUCIO0Ta, HO/I.
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Conepxanue TeM 00beTHHEHHUS «IKOJOrHYecKasi 0€30MACHOCTb)

MO/JIYJIb 1. O01ire Bompockl 3KOJI0THYECKOTO MOHUTOPHUHTA (7 9)
Tema 1.1. Ixonoruyecknii MoHUTOPUHT. UcTopus passutus (14)
[lonsiTue 00 SKOJOTMYECKOM MOHUTOPHUHIe (MOHUTOPHUHIE OKpyXaromieil cpeasl). Llemu
AKOJIOTMYECKOI0 MOHUTOPUHTA. VI3 CTOpUM cO31aHusl CUCTEMbl MOHUTOpUHTa B Poccum.
Tema 1.2. Buabl 1 moacucTeMbl IKOJOTNY€CKOT0 MOHUTOPHHTra (14)
Knaccudukanus BUIOB 9KOJIOTUUECKOTO MOHUTOPHHTA: 1O TIPOCTPAHCTBEHHOMY MPUHIIHAITY
— JIOKaJIbHBINA, PETHOHANIBHBIN, HAIIMOHAIBHBIN, MEKTOCYAAPCTBEHHBIH U TJI00ANbHBIN; 1O
00BeKTy ciexxeHus: — (POHOBBIN (0a30BBIN), UMITAKTHBIN (TOYCUHBIN), TEMATUIECKUI; T10
OPUPOJHBIM  KOMIIOHEHTaM — TEOJIOTUYECKUH, aTMOCQEpPHBI, T'HIPOJIOTUUYECKU,
reopU3NYECKUiA, TOYBEHHBIH, JIECHON, OMOJIOTHYECKUNA, TEOOOTAaHUIECKUH, 300JI0THUYCCKUN;
0  OpPraHU3AlMOHHBIM  OCOOCHHOCTSM —  MEXKIYHapOJHBIM, TOCYIapCTBEHHBIH,
MYHUIIMNATbHBIA, BEJIOMCTBEHHBIA M oOmiecTBeHHbIN. [loacucTeMbl HKOIOrHYECKOTO
MOHUTOPHUHTA! reo(pusnyecKui, KJIIMMAaTUYECKH, TUAPOMETEOPOTIOTUYECKU,
OMOJIOTUYECKUI, MOHUTOPUHI 370pOBbS HAaCEJCHHs. YPOBHM MOHMTOPHHTA: JETAJIbHBIN,
JIOKaJbHBIM, pPETMOHAIbHBINA, HAIMOHAIBHBIM W rI00anbHBIM. OOBEKTH HAOMIOACHUS U
NOKa3aTeNu.
Tema 1.3. MeToabI 3K0JI0TH4€CKOT0 MOHUTOPUHTA(14)
Metoapl HcCClenOBaHUA: JUCTAHIIMOHHBIE (A3POKOCMHUYECKHE) W Ha3eMHble. [loHsATHE O
OMOJIOTUYECKOM MOHHUTOPHUHTE. BHONOTMYECKW MOHHUTOPHHT KaK METOJ HWCCIICIOBAHWS:
sTanbl W comepkaHue. [loHaTHe O OWOMHAMKAIIMKA KaK METOJE WCCIICIOBAHUS.
[IpeumyiiecTBa XKUBBIX WHIMKATOPOB. MOHUTOPUHI COCTOSIHHMSI TPUPOJHBIX PECYPCOB B
Poccun.
Tema 1.4. buonnaukanus u e€ Buabl (14)
[lonsitue o Ouomngukauuu. Krnaccudukanus M XapakTepucThKa BUAOB OMOMHAMKAIUU:
cnenupuueckas v Hecrienupuueckas OMOUHIMKAIIMS; TIpsiMasi 1 KOCBEHHAs: OMOUHIUKAIIHS;
perucTpupyromasi OMOMHIUKALMS U OUOUHIUKALINS 110 aKKYMYJISLIUU.
Tema 1.5. KapTupoBanue 3arpsi3BHéHHbIX y4acTKOB (14)
[IpoBeneHne KapTHUPOBaHUS 3arps3HEHHBIX YYACTKOB: 3Tambl pabOThl U UX COAEpKaHUE.
ConepxaHue TMOATOTOBUTENBHOIO ATama paboTbl: cOOp JaHHBIX 00 HMCTOYHMKAX
3arpsi3HEHUS; COJEPIKAHNE XapAKTEPUCTHKU MPOMBINIIEHHBIX 00bekTOB. COOp Marepuaia o
MPUPOTHO-KIMMATHYECKUX YCIOBHSIX oOciemyemoit Tepputopun. CoaepikaHre OCHOBHOTO
sTama paboThl: OI[EHKA aHTPOMOTEeHHOTO BO3JCHCTBHUS Ha OKpYXKaroulyto cpeny. Hanecenue
uH(pOpMalMU Ha KapTy: 00bEM HH(DOpMALIUK U TIOPSAOK HaHECEHUSI.
Tema 1.6. DUTOMHIUKANNSA KAK COCTABHAS YaCTh IKOJOTN4€CKOT0 MOHUTOPHUHTA (24)
DuTOMHIUKAIMA KaK OJUH W3 METOJOB OLIEHKU KayecTBa OKpy:karoiieu cpenbl. [lonsitue o
butonHauKauMu U puromHAMKaTOpax. BoO3MOXHOCTH METONOB  (PUTOMHAMKAILIHH.
OpraHu3Mbl-perucTpaToOpbl U OPraHW3MBI-HAKONUTENINW. YUYET BHEIIHUX W BHYTPEHHUX
(bakTOpoB TMpU MpOBeACHUU OuoHAMKAMU. Mopdosorniueckue HU3MEHEHHUs PacTEHUM,
UCIOJIb3yeMble B OuOMHAMKANUU. V3MEHEHUs OKpacKu JUCTHEB: XJIOPO3bl, HEKPO3HI,
PEXKJIEBPEMEHHOE yBsAJlaHUe, JAe(oiuanusi; HW3MEHEHHS pa3MepoB OpraHoB, (OpPMBI,
KOJMYECTBA U TIOJIOKEHUSI OPTraHoOB, >KU3HEHHOW (GOpMbl, KU3HEHHOCTU. (OCHOBHBIE



pacTeHusT — WHAMKATOPHI 3arpsi3HeHus atMochepHoro Bo3ayxa. M3 mcropum Bompoca
pa3BuUTHS (DUTOMHIAMKAIMM Kak MeToja. Bxmam 3apy0eXHBIX W OTEYECTBEHHBIX
HCCIIEIOBATEIIEH.

MO/JVJIb 2. DKOJIOTMYECKWH MOHUTOPHUHI 3arpsi3HEHHs] HA3€MHO-BO3IYIIHOM CpEMbL:
COBpPEMEHHbIE METO/Ibl OMOMHIMKAIIMOHHOIO aHaJlM3a 3arpsi3HEHUs] aTMOC(EPHOro BO3AyXa
(139)

Tema 2.1. J/Inxenonnaukanus (44)

JIMIIaHUKY KaK ONPENEIIUTENN 3arpA3HEHUs BO3AYIIHOW cpeapl. [loHsTHE O IMIIaiHuKax 1
MeTone JuxeHonHaukauuu. CtpoeHue nuiiaiHuka. B3aumopeiictBue rpuba U BOJAOPOCIH.
[lonsitue o Ttamnome (cioeBuiie). TUIBl JUIIAHHUKOB IO BHEUIHEMY BHUAY TaJIOMOB:
HaKUIHbIE (KOPKOBBIE), JIMCTOBATHIE U KYCTUCThIE. XapaKTEPUCTUKA THUIOB JUIIAHHUKOB.
Brnusane XuMuYecKMX BEIMIECTB HA JUIIAHWKA. M3MeHeHus Ha MOp(OIOTHYECKOM U
aHATOMO-()U3UOJIOTHYECKOM YpPOBHSIX. J[OCTOMHCTBA M HEIOCTATKH JIMXEHOWHIMKAIIUN KaK
METOJIa W3YYECHUs 3arpsi3HEHUs OKpyXawomen cpeapl. Mertoasl ydéra JIMIIANHUKOB.
Pa3HooOpa3ue m xapakTepuCTHKa METONOB yduéTa JHMIMAWHUKOB: METOJMBI MapIIPyTHOTO
yuéra; MeTo 1 MpouiIe; CTaIlMOHAPHBIE METOIBI U METO TPOOHBIX mutomaei. [Tapamerpsl
KOJINYECTBEHHOTO YUY€Ta JIMIIATHUKOB: BCTPEYAEMOCTh (4acTOTa BCTPEYAEMOCTH) U KBaJpaT
(yu€tHas miomanka). Kpatkas uctopus pa3BuTus JuxeHouHaukanuu. [Ipaktukym OnbIT
«Omnpenenenue cBsi3ed BOJOpOCAM W Ipuba B COCTaBe JMIIANMHUKA»: OIpeneseHue
OPOYHOCTH CBSA3€H BOAOpOCIM M Tpuba B COCTaBE JIMIIAMHUKA, BO3MOXKHOCTH HUX
pasnenbHOro cymiectBoBaHusi. MccienoBatenbckas paboTta «OmpeneneHue CTENeHd
3arpA3HEHUS] BO3AyXa MO COCTOSHUIO JIMIUAWHUKOBY»: ONPENEICHUE CTEIEHHU IMOKPBITUS U
CTEIIEHUBCTPEYAEMOCT THUIIOB JIMIIAWHUKOB; ONPEACIICHHE pPa3sMEpOB PO3ETOK U
KU3HECTIOCOOHOCTH JIMIIAHUKOB.

Tema 2.2. OneHka CcOCTOSSHUSI Cpeabl HAa OCHOBe MeToAa (QuIyKTyHpyoiei
acumMeTpun(44)

AcuMMeTpHsT TUCTOBOTO ammapara Kak Mmoka3areib CTpeccoBbIX (hakTopoB. TpeboBanus K
BHUJIaM-OMOWHAUKATOpaM. METOIbl OIICHKA CTPECCOBOTO BO3JCHCTBUS HAa PaCTCHUS:
Mopdotornueckue (HaIMIrue XJopo30B U HEKPO30B, U3MEHEHUS JITTMHBI M MACCHI JTUCTHEB) U
¢dbuznonoro-onoxumMudeckue  (OBOAHEHHOCTh, MHUIMEHTHBIM  coctaB). [loHsatue o
baykTyupyrouei acuMmMeTpuu. MojiesbHble OOBEKTHI.

[Ipaktukym HccnenoBatenbckas padora «M3yuenne MoaupuUKalMOHHOW HW3MEHYMBOCTH Y
pacTeHul Kak Mmokasaressi KauecTBa cpeabl OOUTAHUS.

Pexomenpauuu no orbopy marepuana U paboTe ¢ HUM. XapaKTEpPUCTHUKA HCCIETyEeMBbIX
YY4aCTKOB paloOHa MO HAJIWYUIO CTAIIMOHAPHBIX HWCTOYHUKOB 3arpsA3HECHHS W IO
TpaHCHOPTHOM Harpy3ke. OO0paboTka MaHHBIX IO OLIEHKE CTA0WJIBHOCTU Ppa3BUTHUSA C
HCIIOJIb30BAHUEM MEPHBIX MPU3HAKOB (IMpoMepoB JsmcTa). Pacuér mokazarened. OlLeHka
KadecTBa Cpelbl 1O 3HAYEHUIO HMHTETPATHHOTO TIOKA3aTelsi CTaOWILHOCTH pPa3BUTHAL..
UccnenoBarenbckass pabora «OreHka COCTOSHUS JpeBOCTOsT mapkay. [IpoBeneHue
MHBEHTApU3AIlUU JPEBECHBIX HACAXKICHUN HM3ydyaeMoll TEeppUTOpUU (KIHOUEBOrO y4dacTKa).
Pacuér BBICOTBI 00BEKTOB 0€3 CHENHAIBHBIX MPUOOPOB PA3TUYHBIMH CIIOCOOAMHU.
OnpeneneHve OKpPYKHOCTM U JAMaMeTpa CTBOJIA; MPUMEPHOrO0 BO3pacra JIEpPEBHEB
uccienyemoit miomanku. CocraBnenue (popmyibl apeBocTos. OmnpeneneHre COCTOSHUS
IPEBOCTOS NapKa C UCHOJIb30BAHUEM IIPOCTEUIIEHN IKAJIBI.

Tema 2.3. 'a304yBCTBUTEJIBHOCTDH U I'a30yCTONYHUBOCTH pacTeHuii(34)

Bimsinue 3arps3HuTENEd HA XUMHYECKHUE MPOLECCHI, MPOUCXOISIINE B KIETKAX PACTEHUMN.
BHemHue npu3HAKM TNOBPEXKACHUS PACTEHUW TOKCHYHBIMH BemlecTBamu. [loHAaTtne o



ra3oyCTOMYMBOCTU M I'a304yBCTBUTEIBHOCTH PACTEHHU. AJanTanusi pacTEeHUH K JEUCTBHIO
ra3oB. MexXaHU3Mbl yCTOMYMBOCTM pPACTEHUH K  HEONarompusTHbIM  (hakTopam.
buonornueckas, aHaTOMO-MOpQoJoruyecKas U bu3M0I0r0-0MOXUMHYECKAs
ra3oyCTOMYMBOCTb. BiMsiHME KIMMATUYECKUX YCJIOBHW TEPPUTOPUM HA Ia30yCTOWYMBOCTH
pactenuu. ['pymmbl ycTondnuBOCTH pacteHui. [llkana oneHku ra30yCTOMYUBOCTH PACTEHUM.
Ponp 3en€HpIX HacakJA€HUM B OYHMILEHHM TOPOACKOro Bo3ayxa. lIpuiesanep:kuBaromue
CBOWCTBA PAa3JMYHBIX MOPOJ JACPEBBEB M KYCTAPHUKOB. XapaKTEPUCTUKA PACTEHUN IO
npUIeUIBTPYIONIEH CITOCOOHOCTH. XapaKTepUCTUKA APEBECHBIX MOPOJ U KYCTAPHUKOB IO
KJIaccam ra30yCTOMYUBOCTH.

[Ipaktukym IlpoekTHO-UccaenoBarenbekas padbora «3yueHue cOCTOSIHUS PacTUTEIbHOCTH
U pa3paboTKa MpoeKTa 03€JCHEHUs CBOET0 MUKpopaiioHay. OnpenesaeHne BUI0BOTO COCTaBa
JPEBECHO-KYCTAPHUKOBBIX TIOPOJ, TMOBPEXKACHWM H 3a0osieBaHmid. V3ydeHune COCTOSHUS
IPEBECHBIX IMOPOJI BAOJb aBTOJOPOI C Pa3IMYHON CTENEHbI0 HAarpy3ku. CocTaBieHrue KapThl
ra3oyCTOMYMBOCTU JPEBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTH palOHA IPOKUBAaHMS Ha
OCHOBE JAaHHBIX IMPOBENEHHOTO HCcheAoBaHUA. Pa3paboTka MpoeKTa O3eJIECHEHHs] CBOETO
MHKPOpPANOHA.

Tema 2.4. CHexkHBII IOKPOB KAK HHANKATOP 3arpsi3HEHUs] IPUPOAHOI cpeabl (24)
CHEXHbII TOKPOB KaK MHAMKATOP MPOLIECCOB 3AaKUCICHHS NPUPOIHBIX CpEA. Tallbl
3arpsA3HEHUS CHEXKHOTO MMOKPOBA.

[Ipaktukym HccnenoBatensckas padora «CHEXXHbBIM MOKPOB KaK MHAMKATOP 3arps3HEHUs
aTMOC(EpPHOro BO3AyXa FOPOJICKON CPEABDY.

Meronuka paboThl CO CHEXHbBIMU Mpodamu: OTOOpP NpoO cHera, NpeaBapuTeIbHas
o0paboTka mnpoO, MOATOTOBKa IMpoOBI, pacTariiBaHue MpooOsl. OmnpenesieHrne Macchl
MOCTYIUIGHUH CHera Ha oOcienyemyro Tepputopuio. KonumdecTBeHHOE oOmpeeneHne
3arpsi3HsAOMUX BeniecTB. Onpenenenrne GU3NYECKNX CBOMCTB TAJIOTO CHEra: MpO3payHOCTH,
VHTEHCUBHOCTH U XapaKTepa 3a1axa, [BETHOCTH.

Meroauka onpenesneHus XUMUYECKUX CBOWCTB TajOr0 CHEra: ONPEAEIIEHUE KHCIOTHOCTH,
COJIEp)KaHUsl OPTraHMYECKHX BEIIECTB, CIOCOOBI OMPEIENICHUs HaTU4Mus HOHOB JKele3a,
CBUHIIA, MEIH, XJIOPa, CyJIb(aT-nOHOB.

MOJIYJIb 3. MoHUTOpPUHT BOJHOM Cpelbl: OMOWHIUKAIIMS 3arps3HEHUS BOJHOU CpEIbl
(5/12 3)

Tema 3.1. MeToabl ruAPOOHOJIOTHYECKOT0 aHAIMN3A (24)

['unpobOuonornyeckuii aHaiu3 Kak OMOJIOTMYECKUI METOJ] OLIEHKHU KauecTBa Bojibl. [loHsTHE
0 ruapoOHosoruyeckoM aHanuse. llokazatenu cTeneHW 3arpsi3HEHUS:  BHJIOBOE
pazHooOpasue, IUIOTHOCTh BHJIOB, IUIOTHOCTh OPraHU3MOB, IUIOTHOCTh OHOMACCHl U
NIOKA3aTEJIbHOE 3HAYECHHE BHUJIOB. Pacu€THble MHAEKCHI B 3KOJOTMYECKOM MOHUTOPHUHIE:
WHJEKCHI, HUCIOJIb3YIOIIME XapaKTep MHUTAaHHUS OpraHU3MOB. WHIEKCHI, HCIOIB3YIOLIUE
COOTHOIIIEHHE KPYIHBIX TAKCOHOB. OIEHKAa KauecTBa HKOCUCTEMBI IO MHIAEKCAM BHJIOBOTO
pazHooOpasus. OreHKa 30H CampoOHOCTH TIO TMOKa3aTeNbHBIM opraHu3mam. OreHka
Ka4yecTBa SKOCUCTEMBI 110 COOTHOLIEHUIO KOJMYECTBA BUAOB, YCTOWYUBBIX U HEYCTOMYMBBIX
K 3arpssHenuto. Muaexcel obmuocTu (cxonctsa). KpaTkas xapakTepucTika OMOIOTHYECKUX
METOJIOB OLEHKHM 3arpsi3HEHHs] BOJ: MpeuMyliecTBa M Hemoctatku. (CampoOHOCTH
opranu3MoB. OlleHKa CTENEHU 3arps3HEHHOCTU BOJI MO TMOKA3aTeNbHbIM (MHAMKATOPHBIM)
opranuzmam. [loHsTre o campoOHOCTH, CampOOHOCTH BHUAQ, CUCTEME CAnpOOHOCTU. 30HbI
CarpoOHOCTH:  oJIMrocanpoOHble, Oera-Me3ocanpoOHble,  alb(a-me3ocanpoOHble U
noJincarnpoOHbIe; X XapaKTepucTuka. GakTopsl, BAUSAIOIINE HA CAalTPOOHOCThH BOJOEMA.
Tema 3.2. MeToauka padoTsl ¢ npodamu 3000eHTOCa (34)



Meroauka paboThl ¢ mpobamu 30006eHTOCa. COOp P00, PuKcanus, STUKETUPOBAHKE, O0BEM
poOs1, 06padoTka npoo. [lpakTukym CocTaBieHHe Macnopra XapakTepu3yeMoro Bojaoéma.
Onucanrie OCHOBHBIX JKOJOTHUECKHX OCOOEHHOCTEH BOJOEMA: IIBET, MPO3PAYHOCTD,
TeMIepaTypa, 3anax. DBbIABIEHME CTENEHM aHTPOIIOTEHHOM HArpy3KM Ha BOJHBIM
OMoreoreHo3 NMyTéM NMPUMEHEHHs] MeTojJla 300uMHAMKauuu. OmnpezeneHue Kiacca KayecTBa
BOJ. BblIsiBlieHHe CTeNeHW aHTPONOreHHOW Harpy3Kd Ha BOAHBIM OHOTEOIEHO3 MyTEM
npUMEHEHUsT MeToAa (UTOMHAMKAIMU. DKCIPECC-OLIEHKa KayecTBa BOJIbI MO CEMENCTBY
psckoBbiX. [IpakTnueckass padorta «M3yueHue kauecTBa BOJbI M3 PANMUYHBIX MPECHBIX
UCTOYHUKOBY. OmpeneneHue (QuU3MUECKUX TMoKa3zarened o0pa3loB BOJbI: 3amaxa, I[BETa,
npo3payHocTH. OrnpeAeneHne XUMUYECKUX IOKa3aTenell o0O0pas3loB BOJbI: HaTUYUS
KaTHOHOB JK€Jie€3a, CBUHLUA, XJOPUIA-MOHOB, HUTPATOB M HUTPUTOB, JKECTKOCTU BOJbI,
AHUOHOB KMCJIOTHBIX OCaJKOB.

MOJVYJIb 4. MouutopuHr nous (9 u)

Tema 4.1. buonnaukanus 3arpsi3HeHNs MOYBEHHOM cpeabl (64)

N3yuenue 3arpsasHeHuss 1noyB MockBbel. CTpyKTypa »XMBOTHOTO HACEJNEHUs MOYBBI U
dakToppl ero paszHooOpa3usi. BiusHHMEe TEXHOr€HHOTO 3arpsA3HEHHs] Ha MOYBEHHBIX
Oecrno3BoHOUHBbIX. DayHucTHYecKas OuouHAMKanus. l3MeHeHune BHIIOBOTO COCTaBa U
KOJIMYECTBa MOYBEHHBIX M HAMOYBEHHBIX OECIO3BOHOYHBIX >KMBOTHBIX KaK IMOKa3aTesb
AHTPOIIOTEHHOI'O0 BO3JICMCTBUSI Ha OKpYyXaroulyro cpeny. BpiOop opraHusmoB s
JUArHOCTUKM COCTOSIHHMSI TMOYBEHHOM Cpelbl. OKOJIOTMYECKHE TPYINIbl MOYBEHHBIX
OpraHU3MOB, XapaKkTepucTuka rpyr. Mcropus pa3BUTus U U3y4eHHs] OMOUHIUKAIIMHN TTOYBbI
B OT€UECTBEHHOW HayKe.

[Ipaktukym «W3yueHue (PU3MKO-XMMUYECKMX CBOMCTB TIOYB  IIKOJBHOTO  JBOPA.
YcTaHOBNIEHHE 3aBUCUMOCTH MEXAY (U3HKO-XMMHYECKUMH CBOMCTBAMHU TIOYBBI H
YHCIEHHOCTBIO 0eCcrno3BOHOYHBIX». OnbIT «BbIsBICHHE POJIM JOXKIEBBIX 4YepBeil B
nouBooOpa3oBaTeNibHOM Tporecce». OnbIT «BbIsBICHHE 3aBUCUMOCTH MEXAY (uU3mKo-
XUMHYECKUMH CBOMCTBAMHU TMOYBHI U YHCIEHHOCTHIO Oecro3BOHOYHBIX». [IpakTHueckas
pabota «OmnpezeneHue KUCIOTHOCTH MOYBBI C IOMOIIbIO MTPUTOTOBJIEHHBIX UHAUKATOPOB Ha
pacTUTenbHOU OcHOBe». [IpUroToBIeHNE MHANKATOPHBIX OTBAPOB U MHIMKATOPHON OyMarm.
OnpeneneHre KHUCIOTHOCTA OOpa3lloB TMOYBBI MCCIEAYEMBIX YYaCTKOB: OTOOp U
NPUTOTOBJICHHE TMOYBEHHOUW MpoObl. MccnenoBaHue OKpAacKd MOJMYYEHHBIX PACTUTEIbHBIX
MHIMKATOPOB B KUCJIOW U IIEJIOYHOU cpeax.

[Ipaktuueckas pabora «OrmnpeneneHre KHCIOTHOCTH MOYBBI PA3JIMYHBIMU CIIOCOOAMM.
Onpenenenre KUCIOTHOCTH MOYBBI € MOMOIIIBIO MEJIOBOTO PAaCTBOPA.

OkcnepuMeHTalbHas pabota «OnpeneneHue coiep’kaHus CBUHIA B 3€JIEHOM Macce
ra30HHBIX TPaB». DKCIPECC-METO/bl OLIEHKHM TOKCUYHOCTH MOYBEHHOU Cpeibl C MOMOIIbIO
ounotectoB. OmbIT «/3yueHue KauecTBa MbUIBLIBI PACTEHUN KakK IMOKa3aTelsl 3arpsi3HEHus
cpensl oOMTaHUS». YCTAaHOBJICHHE 3aBUCHMOCTH Kadye€CTBa MBUIBLEBBIX 3EPEH OT ypPOBHS
(GU3MYECKOTO U XUMHUYECKOTo 3arpsi3HeHus cpeapl. OnbIiT «BexoxkecTh ceMsiH Kpecc-caiara
KaK TIOKa3aTeNlb 3arps3HEHus TMOuYBb». BlnsHuMe KauecTBa Cpeapl OOWTaHHUS Ha
Mop(dooruueckue 1 aHaTOMUYECKHE U3MEHEHUs1 pacTeHuid. OnbIT « JHEprusi mpopacTaHus
CEMsIH OJYyBAaHYMKA JIEKAPCTBEHHOIO KaK I0Ka3aTelb 3arps3HEHUs IMOYBEHHOM CpEeabI».
N3yuenue sHeprum MpopacTtaHus CEMsIH OJyBaHUYHMKA, COOPAHHBIX C HECKOJIBKUX Y4aCTKOB C
PEANOI0KUTEIBLHO PA3HON CTENEHBIO MOYBEHHOTO U aTMOC(EPHOIO 3arps3HEHUSI.

Tema 4.2. JloxxaeBble YePBH KAK MHANKATOPHI 3arPA3HEHHOCTH MOYBHI (34)
Hcnonb3oBaHue >KU3HEHHBIX (POPM JIOXKIEBBIX W JIPYTUX OECMO3BOHOYHBIX NPHU OILIEHKE
CTENEHU BO3JECHCTBUS aBTOTPAHCIIOPTA U APYTUX 3arpsi3HUTENENECH Ha HSKOCUCTEMBI YepBEH.



DKOJIOTUUECKHE TPYMIIBI JOXKIACBBIX depBed. BimsHue kmmMatudeckux (akToOpoB W THUTIA
MOYB Ha PaCIpPOCTPAHEHUE JTOKIEBBIX YEPBEH.
[Ipaxktukym HccnenoBatenbckasi pabora «V3ydeHwe YHCICHHOCTH MOXKICBBIX UYepBEd B
pPa3TUYHBIX OMOIIEHO3aX KaK IMOKa3aTelis CTaOWILHOCTH TOYBEHHOW cpeibly. Omnpeneenne
yCIIOBUM OOMTAHMS JTOKIEBOTO YEPBSl M BIMSHUS CPelbl Ha YHCIEHHOCTh U OMOMAcCy IO
NOYBEHHBIM FOPU30HTAM HA UCCIIEIYEMBIX YUaCTKax ropoa.

Y4yeOHO — TeMAaTHYECKUH IJIAH 00hLeINHEeHU S

«IKoJOornueckKkas 0e30MacHOCTDL)

Ne Haspanue Temsl, Koui-Bo Aynautop Breayautop | @opmsl IpOBEIEHUS
pazzena 4acoB HbIE HbIE
1. | Dxonoruveckuit 1 1 becena, xponorpad,
MoHutopuHr. Hcropus aHKETUPOBAHUE
pa3BUTHS
2 |Bugsl W OOACUCTEMBI 1 1 IIpe3enTanus,
HKOJIOTUYECKOTO POCMOTP
MOHHUTOPHUHTA BUJICOPOJTMKA
3 | MeToabl 1 1 IIpe3enTanus,
AKOJIOTMYECKOTO MPOCMOTP
MOHUTOPHUHTA BHJICOPOJIMKA
4 | buonHgukamMsa W € 1 1 becena,
BH/IBI HCCIIeIOBaHUE,
U3MEPEHUE
5 | KaptupoBanue 1 1 OmnpbiT,
3arpsi3HEHHBIX YYACTKOB paKTUYECKast
paboTta
6 | durtonHIUKaAIIUA Kak 2 1 1 DKCKypcCus,
COCTaBHast 4acTh MpaKkTH4ecKast
HKOJIOTUIECKOTO pabora,
MOHUTOPHUHTA UCCIICIOBAaHNE
7 | JIuxeHOUHIUKAITIS 4 2 2 becena, paborta c
Ta0IUIIaMH,
MHUKpoOIpenapaTamu,
UCCJIeI0BAHMUS
8 | Ouenka COCTOSIHUSA 4 2 2 becena, padora ¢
cpenbl  Ha  OCHOBE TabnuIamu,
METOo/1a MUKpOIpenapaTaMu,
baykTyupytomen UCCJIeI0BAHMUS
ACHUMMETPUH
9 | I'a304yBCTBUTEIBLHOCTD 3 2 1 UccnenoBanus,
u ra30yCTONYMBOCTh MIPOEKTUPOBAHMUE,
pacTeHui OIIBIT
10 | CHexHBI TIOKPOB Kak 2 1 1 IIpakTuueckas
UHIUKATOP 3arps3HEHUs pabora, paboTta c
OPUPOAHON CPEbI UHTEPHET -

pecypcamu




11 | MeTonapl becena,
THIPOOHOIOTUYECKOTO MIPE3CHTALIHS
aHajau3a

12 | Metonuka paboThl C OT60p 1poo,
npoOamMu 3000€HTOCa npe3eHTaIus,

IPaKTHYECKast
pabora,
UCCIIEJOBaHUE

13 | Buonnaukamus Pacckas,
3arpsi3HEHMS] TOYBEHHOM COCTaBJICHHE
cpenbl Tabsul U TpaduKoB,

paKTUYECKas
pabora,
UCCIIEJOBAaHUE

14 | JoxnaeBble 4YEpBU Kak ITpoexr,
MH/IUKaTOPbI IpPaKTHYECKast
3arpsiI3HEHHOCTH TIOYBBI pabora, Oecena,

MOHUTOPUHT,
U3MEpEHUE,
MCCJIEIOBAHHE
KanenpapHo-remaTuyeckoe JiaHUpPOBaHue
Ne HaumeHnoBaHnue pa3aennoB u TeM KomnnuectBo | Jlara
ypoka 4acoB
Tewma 1.1. Dkonornyeckuit MOHUTOpHHT. MicTopus pa3Butus-1y.
1 | Housitue 06 5KOIOrHYECKOM MOHMTOPHHTE | 1 |
Tema 1.2. Buapl 1 NOACUCTEMBI 3KOJOTMYECKOIO MOHUTOPHUHTA -1 4.
2 | Knaccudukanus BHIOB 3KOJOTHYECKOrO MOHHTOPHHTA | 1 |
Tema 1.3. MeToabl 5KOJIOTMYECKOT0 MOHUTOPUHTA — 14.
3 | Metonpl uccnenoBanus. buonornueckuii MOHUTOPUHT | 1 ‘




KaK MCTOJ UCCICAO0OBaHUA |

Tema 1.4. buonnaukaims u €€ BUAbI- 14.

4 | [TorsaTre 0 OMOUHANKAIINU | 1
Tema 1.5. KapTupoBanue 3arpsi3HEHHBIX YYaCTKOB- 14.

5 [IpoBeneHne KapTUPOBaHUA 3arPSI3HEHHBIX YYACTKOB: 1

3Tamnbl pabOThI M UX COJEPKAHUE
Tema 1.6. DuTOMHAMKALMS KaK COCTABHASI YACTh AKOJOTMYECKOr0 MOHUTOpUHIa — 1.

6 OUTONHAMKAIMA KaK OJUH U3 METOJIOB OLICHKU Ka4eCTBa 1
OKPYXarOIEH Cpeabl

7 OCHOBHBIE PaCTCHUS—MWHANKATOPHI 3arpsI3HEHUS 1
aTMOC(EpHOro BO3/1yxa

Tema 2.1. JInxenonuaukanus — 44.

8 JIMmaliHUKY KaK ONIPEACIUTENN 3arpsi3HEHUS 1
BO3JYIIHOMU CpEBI

9 CrtpoeHue nuIaiHuKOB. BlMsiHuEe XUMHUYECKUX BEIIECTB 1
Ha JINIIANHUKU

10 | Metonb! yuéta nmaiiHukoB. OnsIT «OnpeneneHue 1
CBsI3€H BOJIOPOCIIM U Tprba B COCTABE JIMIIAWHUKA

11 HccnenoBarenbckas padota «OnpeaeneHue CTerneHu 1
3arpsi3HEHHS BO3/lyXa MO COCTOSHUIO JTUIIAHHUKOBY

Tema 2.2. OnieHKa COCTOSIHUS CpeJibl Ha OCHOBE METo/1a (PIIyKTyupyrolen
aCUMMETPHUH — 4.

12 | AcuMMeTpus TUCTOBOIO aIapaTa Kak MoKa3aTesb 1
CTPECCOBBIX (PaKTOPOB

13 | TpeGoBanus K BUAaM-OMOMHIMKATOPAM

14 | MeTobl OLICHKH CTPECCOBOTO BO3JICUCTBUS HA PACTEHUS

15 | UccnenoBatennckas pabora «M3yuenue
MOP(OJIOTUYECKON U3MEHUYUBOCTU Y PACTEHUN Kak
NoKa3aTelisd KauecTBa Cpe/ibl OOMTaHUs
Tewma 2.3. 'a304yBCTBUTEIBHOCTh M Ia30yCTOMYHUBOCTh PACTEHUH — 3.

16 | BousiHue 3arpsi3HUTENEH HA XMMUYECKUE MPOLIECCHI, 1
IPOUCXOJISIIINE B KJIETKaX pacCTEHUN

17 | MexaHu3Mbl yCTOMYMBOCTY PACTEHUN K 1
HeOaronpusiTHeIM (hakTopam

18 | [IpoekTHO-HCCNenoBaTenbCckas pabora «M3yueHue 1
COCTOSIHMSI pPaCTUTEILHOCTH U pa3padoTKa MpoeKTa
03€JICHEHHS] CBOET0 MUKpPOpaiioHa

Tewma 2.4. CHexHbII MOKPOB KAK MHAMKATOP 3arpsi3HEHUs] IPUPOJHON Cpelibl- 24.

19 | CHexHbIIl TOKPOB KaK MHIUKATOP MPOLECCOB 1
3aKUCJIEHUS] IPUPOIHBIX CPEJ

20 | IIpaktuueckas pabora « CHEXHBII MOKPOB Kak 1
WHMKATOP 3arps3HEHUsI aTMOC(PEPHOro BO3ayXxa
TOPOACKON CPEIbD»

Tema 3.1. MeToibl THAPOOMOJIOTHYECKOTO aHaIM3a- 24.
21 ['uapoOuonornyeckuii aHaau3 Kak OMOJIOTUYECKUN 1

METO OLICHKHU Ka4€CTBa BOAbI




22 | IlpeumyiiecTBa ¥ HEAOCTATKH OMOJIOTUYECKUX METO/IOB 1
OIIEHKM 3arpsi3HEHUS BOJIbI
Tema 3.2. Metonuka paboThl ¢ mpobamu 3000€HTOCa- 34.

23 | Coop u 06paboTKa JaHHBIX O CTEIIEHU aHTPOIIOTeHHON 1
HArpy3Ku Ha BOJHbBIA OMOTeOIeHO3
24 DKOJIOrHYeCKre 0COOEHHOCTH BOI0EMA
25 | IIpaktuueckas pabora «3ydeHue KauecTBa BOJbI U3
Pa3JIMYHBIX MPECHBIX UCTOYHUKOBY

Tewma 4.1. buonnaukanus 3arps3HEeHUs] IOYBEHHOU cpefibl- 64.
26 | CTpyKTypa >KMBOTHOTO HACEJICHUS TTOYBBI U (PAKTOPHI 1
ero pazHooOpaszus
27 dayHUCTHYECKas OMOMHIUKAIUS
28 | U3sMeHeHue BUIOBOTO COCTABA U KOJUYECTBA TOUBEHHBIX
Y HAITOYBEHHBIX OECTIO3BOHOYHBIX KUBOTHBIX KaK
MOKa3aTellb aHTPONIOTEHHOTO BO3/ICUCTBUS HA
OKPY’KaOIIYIO CpENY

29 | BnusHHE TEXHOT€HHOI'O 3arpsi3HEHMs Ha IOYBEHHBIX 1
0€CI03BOHOYHBIX

30 | UccnenoBatennckas pabora «M3yuenne Gpu3muko- 1
XUMHUYECKHUX CBOMCTB MOYB IIKOJIBHOTO JBOpA

31 [IpakTudeckas padora «OnpeaeneHne KUCIOTHOCTH 1

IIOYBBI PA3JIMYHBIMU CIOCOOAMU»
Tewma 4.2. JloxkaeBble YEPBU KaK MHAMKATOPHI 3arPsI3HEHHOCTH MOYBHI- 34.
32 | cnosib30BaHUE NOXKAEBBIX YEPBEN U IPYTUX 1
0€CII03BOHOYHBIX MPHU OLICHKE CTETIEHU BO3ACHCTBUS
aBTOTPAHCIIOPTA U IPYTUX 3arpsA3HUTENEH Ha
KOCUCTEMBI

33 | [Ipaktuueckas pabora «/3yueHue YUCICHHOCTH 1
JOKJEBBIX YEPBEH B pa3InUHbIX OMOLIEHO3aX KaK
1O0Ka3aTelsi CTa0OMIIbHOCTH TIOYBEHHOM CPEJbD»
34 O6006maronmi ypok 1

Ilnanupyemble pe3yJbTaThl OCBOEHUS 00YUYAIIIMMUCH T€M 00beIHHEHUS
«IKoJOornueckas 0e30MacHOCTDL)

B pesynbrare u3zydeHuss mporpaMMbl Ha YpOBHE OCHOBHOTO M CPEAHEro OOIIero
oOpa3oBaHus y yyamuxcs OyayT copMupoBaHbl CAEAYIOMIUE PEAMETHBIE PE3YIbTaThI.
Yyammiica HayYuTCs:

— IMOHUMATh, YTO TAKOE IKOJOTUUYECKN MOHUTOPHUHT, €N SKOJIOTHYECKOr0O MOHUTOPHHTA,
O0COOEHHOCTH €T0 OPTaHW3alliy U MTPOBEICHMS, 3HATh UCTOPHUIO €TO PA3BUTHS;

— onpeAensTb BHAbI W MOACUCTEMBI SKOJIOTHMYECKOIO MOHMUTOPHUHIA, TPUHIHUIBI
KJIacCu(PUKAIUK BUIOB YKOJIOTHIECKOTO MOHUTOPHHTA;

— OIKACBIBATh OCHOBHBIE METO/IbI 3KOJIOTHYECKOTO MOHUTOPHHTA;



— KJIaccu(uUUpoOBaTh METOAbI M METOAMKH HCCIEAOBAHUS 3arpsi3HEHUsT OOBEKTOB
OKpYXarouen cpepl;

— XapaKTepu30BaTh BUbl aHTPOTIOTEHHOTO BO3/ICHCTBHS Ha OKPYKAIOIIYIO CPEY;

— OOBSICHATH 3HAYCHUE MMOHATUN: OMOWMHIUKAIUS, BUABl OMOWHIUKAINY, (DUTOMHIUKAIIHS,
(UTOMHANKATOPHI;

— Yy3HaBaTh BHUJbl PACTEHUN W SKUBOTHBIX, SBISIIOUIMXCS WHANUKATOPAMH COCTOSHUSA
OKpPYXKaIoIllel Cpebl;

— TMOHMMAaTh BKJAJ 3apyOeKHbIX M OTEYECTBEHHBIX HCCIEeOBaTeNel B H3y4EHUE
OMOMHIUKAIIUH;

— OIPEACIIATh TAllbl KAPTUPOBAHUS 3aTPSA3HEHUS;

— OMHKCHIBATH METO/IbI JIMXCHOMHANKAIIUN U QIYKTYUPYIOIIEH CUMMETPUH; METObI OIEHKH
CTPECCOBOTO BO3JEUCTBUSA Ha pacTeHHs: MOpQosorndeckue U GuU3N0I0ro-0MOXUMHUYECKUE;
— XapaKTepU30BaTh MEXaHU3MbI YCTOMUYUBOCTHA PACTEHUIN K HEOJIArOMPUITHBIM (DaKTOpaM;
ra3oyCcTOMYMBOCTh  (OMONOrMUYEcKyl0, aHaToMo-Mop(doioruueckyro U (QHU3UOIOro-
OMOXMMUYECKYIO); BIUSHUE KIMMATHUYECKUX YCIIOBUM TEPPUTOPHH HA Ta30yCTOWYUBOCTH
PACTEeHM; TPYIIIBI YCTOMYUBOCTH PACTEHUM;

— XapaKTepU30BaTh CHEKHBIN MOKPOB KaK WHIUKATOP MPOIIECCOB 3aKUCIICHUS MPUPOTHBIX
cpen;

— HCMOJB30BaTh METOAMKY palbOThl CO CHEXHBIMHU Npo0aMu; KOJMYECTBEHHOE U
KaueCTBEHHOE ONPE/ICTICHUE 3arPS3HSIOIINX BEIECTB;

— TPOBOJAUTH TUAPOOMOJIOTUYECKHM aHamu3: TUAPOOMOJIOTMUECKUI aHalmu3  Kak
OMOJIOTUYECKU METOJ OILIEHKM KadyecTBa BOJbI;, IIOKa3aTeld CTENEHU 3arps3HEeHUS;
pacy€THbIC MHACKCHI B 9KOJIOTHYECKOM MOHMTOPHUHTIE; — paboTaTh ¢ MpodaMu 3000€HTOCA;
— OMMCHIBATh CTPYKTYPY KUBOTHOTO HACEJICHHS TMOYBBI UM (PAKTOPHI €ro pazHOOOpas3us:
BIIUSIHUE TEXHOTEHHOTO 3arps3HCHUS Ha TIOYBEHHBIX 0€CIO3BOHOYHBIX.

Y4yamuics MoJIy4uT BO3MOKHOCTb HAYYUThHCHA:

— paboTaTh CO CHelHaTbHBIM Ja00PATOPHBIM 000PYI0BaHUEM;

— CpaBHUBATh OMOJIOTUYECKHE OOHEKTHI;

— OILIGHUBATh CTENEHb 3arps3HEHHOCTH BOJBI, COCTOSHUE YHCTOTHI BO3AyXa U IOYBHI,
OCHOBBIBASICh HA COCTOSTHUU OMOUHIUKATOPOB;

— OompenensiTh M CpaBHUBATh KAYECTBEHHbIE W  KOJWYECTBEHHBIE IOKa3aTelu
XapaKTepU3yeMbIX 00BEKTOB, Cpel OOUTAHUS;

— MPOTHO3UPOBATH U MOJAEIIUPOBATH PA3BUTHE CUTYAIIHIA;

— paboTaTh C 3amMCsIMHU, OTYETAMU JHEBHUKOB HCCJIEIOBAHMM KaK HCTOYHUKAMHU
uH(pOpMaI1; — IPOBOJUTH KAPTUPOBAHUE 3arPSI3HEHHBIX YUACTKOB;

— OCYHIECTBJISITh MOHUTOPHUHI 3arps3HEHUs pa3Iu4HbIX Cpea oOuTaHus (Ha3eMHO-
BO3AYIIIHOM, BOJIHOM, IIOYBEHHOW) HAa OCHOBE IIPUMEHEHHUS aJ[CKBATHBIX METOJ0B
HCCIIEIOBaHMUS;

— MPOBOJUTH OLIEHKY COCTOSIHUS JPEBECHON PaCTUTEIBHOCTH;

— OCYIIECTBIIATh U3YYCHHE COCTOSHUS PACTUTEIBHOCTH TEPPUTOPUL;

— COCTaBJIATH KapThl FA30yCTOMYUBOCTH JPEBECHO-KYCTAPHIUKOBOWU PAaCTUTEIHHOCTH;

— pa3pabaTbIBaTh MPOEKTHI 03EJCHEHUS CBOETO MUKPOpPaioHa;

— ONpeNeNsaTh (PU3NKO-XUMUYECKHUE MapaMeTpbl M3y4aeMbIX OOBEKTOB M Cpej OOUTaHUS;
— OIpeAeNaTh KJacc KadyecTBa BOJ Ha OCHOBE NPUMEHEHUSI METOJNOB (UTO- U
300MHANKALINH;

— YCTaHaBJIMBATh 3aBUCHUMOCTb MEXAY (PU3MKO-XUMUYECKUMH CBOMCTBAMHM TIOYBBI H
YUCJIEHHOCThIO 0E€CTI03BOHOYHBIX;



— ONPEJEISITh YPOBEHb KUCIOTHOCTH MTOYBHI;
— WCIIOJIB30BaTh IKCIPECC-METOIBI OICHKH TOKCHYHOCTH TOYBEHHOW CPEIbI C MOMOIIBIO
OHOTECTOB.

OueHkKa 10CTHKEHNH NJIAHMPYEMBbIX Pe3yJIbTATOB YCBOEHUSI IPOrPpaMMbl

1. Yro mnpencrasiser coOoil sKojoruyeckas Oe3zonacHocTh? KakoBbl KpuTepuu €€
OLlEHUBaHUA?

2. Kakwue BOMNpOCHl paccCMaTpUBAINChL B JKoyiornueckord mokTpuHe 2002 r. m kakoe
oTpaxkeHue oHu Hanu B CTpareruu sKkojiorudeckon 6ezomacHoctu PO 2017 r.?

3. [Tlouemy okosioruueckasi 0€30MAaCHOCTh paccMaTpUBAEeTCsl KaK  COCTaBIISIONIAs
HanMoHanpHOU Oe3zomacHoctu? IlonTBepaure OTBET mpuMepaMu, JOKa3bIBAIOMIMMH €€
BaXHOCTb U HEOOXOAMUMOCTb.

4. YT0 Takoe FKOJIOrH4eCKUi MOHUTOPUHT?

5. Kakas wunHdopmanuss yduThIBaeTCsl MNpU pa3pabOTKEe MPOrpaMMbl 3KOJOTHYECKOTO
MOHUTOpPUHIA?

6. KTo 13 y4€HBIX CUMTAETCsI OCHOBOIIOJIOKHUKOM JuXeHojorun? Kem u3 yu€HbIX U Korja
MPENIOKEH TEPMUH WIHILAKHUK?

7. UeM MOXHO OOBSCHUTH OOJIBIIOE KOJUYECTBO JHUIIAMHUKOB M UX BUI0BOE pa3HOOOpa3ue
B JIECY IO CPAaBHEHUIO CO CKYIHBIM KOJMYECTBOM U pa3zHooOpasuem B ropojie?

8. MOXHO JI COTJIACUTHCS C AOCTAaTOYHO PACTIPOCTPAHEHHBIM MHEHUEM, YTO JIMIIAWHUKH,
MOCEJISASICh Ha JIEPEBBAX, NapPa3UTUPYIOT, MPUUUHSAIOT BPEA PACTEHUSM, B UTOTE MPUBOJISA K
ux rudenu? ApryMeHTUpPYHTE CBOM OTBET.

9. UeM MOXHO OOBSICHUTH TOT (haKT, YTO Ha IJIOXO PACTYIIUX JIEPEBbSIX BCErla MHOTO
JTUIIARHUKOB?

10. Kak BbI MOkeTe OOBSICHUTH TOT (pakT, uTto (hjopa JIUIIAWHUKOB Haubosee Oorata B
BBICOKOTOPHBIX 00JACTAX M TYHApAX, OTIMYAIOMIMXCS CKYIHOCTHIO MOYB U CYPOBOCTBIO
KJIUMaTa [0 CPABHEHUIO C OJarompUATHBIMH B 3TOM OTHOIICHUHU IIEHTPAIbHBIMU pallOHAMHU
CTpaHbl?

11. IMomymaiite, Kak MOXXHO OOBSICHUTH, YTO B paliOHaX C WHTEHCHUBHBIM CEILCKUM
X035IMCTBOM OTCYTCTBYIOT JIMIIANHUKHU, TPEATIOYUTAIONINE KUCIIBIE TIOYBHI.

12. Yro Takoe romeocra3 mnonyisiuuu?  [lpuBeaure  mpuMmepsl  HapyHICHUS
rOMEOCTATUYECKUX MEXAHU3MOB TOJI BIUSIHUEM CTPECCOBBIX (DAKTOPOB, MPOSIBISIOIUXCS HA
Mop(dosIornyeckoM u GU3NoI0ro-OMOXMMUYECKOM YPOBHSIX.

13. Ha npuycaneOHbIX ydacTKax Xo03sieBa, KaK MPaBUJIO, JIUOO CHKUTAIOT JUCTBY, JIUOO
co37at0T KoMnocT. I B TOM U B Ipyrom ciiyyae OHU MOJTy4yaloT MUHEpaibHble y100peHus. B
COOTBETCTBUM C CAHUTAPHBIMH HOPMaMHU M MPABUIIAMH IKCILTyaTallMK 3€JEHBIX HACAKICHUN
ropoja 3ampeniaeTcsl CXKUTaHWe OMaBIIMX JUCTheB. [Ipu mpoBeneHnu yOOpKHM MapKOB,
CKBEPOB JINCTBA MOJIC)KUT BHIBO3Y Ha MOJUTOHBI yTHIHM3alui. OOBSICHUTE, UCXOS U3 KaKHX
cooOpaxeHH TpUHATHI Takue TpeboBanus. [louemy He pEeKOMEHAYEeTCS CKUTaTh JIMOO
OCTaBIISITh JIUCTBY, BElb, pasiiaraschb, OHa CIIOCOOCTBOBaJa Obl MOYBOOOPA30BAHUIO U
Pa3BUTHIO CEMSH PacTEHUI?



