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[Iporpamma Kypca «OKOJIOTUYECKAA BE3OITACHOCTD.
IIKOJIbHBI ~ DKOJIOTUYECKUM MOHUTOPUHI»  wampasieHa Ha
VAOBIIETBOPEHUE  WHIAWBUIYAIBbHBIX  3allpOCOB  ydamuxcs B o0Oiactu
AKOJIOTUYECKOTO O00pa30BaHUs, CO3JaHUE YCIOBUM [JIi PACKPBITHUS Y HHUX
UCCIIEIOBATENIbCKUX M TBOPUYECKUX  CIIOCOOHOCTEH, pa3BUTHE  YMEHUU
CaMOCTOSITEJIbHO  IJIAHUPOBAaTh, OPraHW30BBIBATH M  PEAJIU30BHIBATH CBOIO
JESATEeHOCTh B COTPYHUYECTBE C YUUTEIEM U CBEPCTHUKAMM.

eau kypca:

— (opmupoBaHHe HKOJIOTHYECKUX 3HAHUM, YMEHUN U KYJIbTYpbl IIKOJIHLHUKOB B

X0J1€ TEOPETUYECKOU MOJATOTOBKU U MOUCKOBO-UCCIEN0BATENBCKON EATEIBHOCTH;

— KOMIUJIEKCHAsI OIICHKAa M TPOTHO3 M3MEHEHUH COCTOSIHHS OOBEKTOB COIMO-

MIPUPOTHOM CPEIbl MO BIUSIHUEM €CTECTBEHHBIX U aHTPOIIOT€HHBIX (haKTOPOB.
3amaum Kypca:

— pa3BUTHE UHTEPECA K KOJIOTUU KaK HAyYHOU AUCIUILINHE;

— MPUBUTHE UHTEpPECA K HAYYHBIM UCCIEIOBAHUSIM Ha OCHOBE OCBOCHHSI METOJIOB

M METOJAMK MO U3YYEHHUIO HSKOCUCTEM, OpraHu3alid MOHUTOPHUHIOBOM

NESATEbHOCTH;

— npodeccruoHaabHasi OPUEHTAIMS IIIKOJIBHUKOB,;

— (hopMHUpOBaHKME TOTOBHOCTH IIKOJIBHUKOB K COIIMATILHOMY B3aUMOJICHCTBUIO MO

BOIIpOCaM YJIYUIICHUSI KaueCTBa OKPY’KAIOIIEH Cpeibl, BOCIIUTAHUE U MpoIaraHja

AKTUBHOM I'Pa)KTaHCKOM MO3ULIMHU B OTHOILICHUH 3aIUTHl U COXPAHEHUS TPUPOIBIL.

Peanuzanust 5KOJIOrM4YeCKOM MOATOTOBKM YYalIUMXCS B COOTBECTBHM C JAHHOU

nporpaMMoii oOy4eHHUs CBsI3aHA C OpraHu3aIued MOMCKOBO-HCCIIEI0BATEIBLCKOM

JESTENBHOCTH YUAIIUXCS TI0 BOMPOCAaM MOHUTOPHHTA COUONPUPOIHBIX 0OBEKTOB

TOPOJICKOM CpEJIbI.

O0mas xapakrepucTuka Kypca. B coxepxaHuu 53JIEKTUBHOTO Kypca
JIeNaeTCsl aKIEHT HA YCWICHUU JESTEIbHOCTHOTO KOMIIOHEHTA, YTO ONpPEAesaeTCs
COIIMATIBbHBIM 33aKa30M COBPEMEHHOIO OOIIEeCTBA B CBSI3M C BO3PACTAIOIINM
AHTPOMOTEHHBIM BO3JICICTBUEM Ha BCE MPUPOJAHBIC CpeAbl U, KakK CIEJCTBHE,
YBEJIUUMBAIOIIUMUCS ~ DKOJIOTUYECKUMU  puckamu. i1 SKOJOrMYeCcKOro
oOpa3oBaHus OpraHu3alys IOUCKOBO-UCCIEIOBATEILCKON  JEATETbHOCTH B
COITMOTIPUPOTHOM OKPY>KEHHH UMEET 0c000e 3HaueHue. M iaydinyto BO3MOKHOCTh
JUISL 3TOr0 JA€T OpraHu3alys IIKOJBHOTO 3KOJIOTMYECKOT0 MOHHUTOPUHIa —
nporecca HaOMIOJIEHUH 3a HM3MEHEHUSMH, NPOUCXOIAIMMU B OKpYKAroIIeH
y4Yaierocsi MpUpoOJHON cpejie, a TaKkKe HMX OIIEHKA, MPOTHO3, OOCYXJICHHE U
BBIPaOOTKa Mep, HANIPABJICHHBIX HAa OCYIIIECTBICHUE
AKOJIOTMUECKUX pelnieHud. BoiedeHwe y4amuxca B~ MOHUTOPUHIOBYIO
JESATENBHOCTh OYJIET CIIOCOOCTBOBATh MPUOOPETEHUIO UMU KaK HAYYHBIX 3HAHHM
AKOJIOTMYECKOTO U MPUPOJIOOXPAHHOTO XapaKTepa, TaK U MPaKTUUECKUX YMEHUU U
HaBBIKOB. Marepuasl, HaKOIUIEHHBIM W IPOAHAIM3UPOBAHHBIM B TEUYECHUE
HECKOJIbKUX JIET, CO3JaCT OCHOBY CTAHOBJIEHUS Y YYAIIMXCS MUPOBO33PEHUYECKUX
OPHUEHTALIMN KO3BOIIOIIMOHHOTO XapaKTepa.

OcHoBHbBIC HEH Kypca:

— €JIMHCTBO MAaTePUAIIbHOTO MUPAa;
— BHYTPH- U MEXIIPEAMETHAS HHTETPALIMS;



— B3aWMOCBSI3b HAYKU U IPAKTUKH;
— B3aMMOCBSI3b YEJIOBEKA U OKPYKAOUIEH CPEJIBI.

@opMBbI KOHTPOJISI: OTYETHI 110 MPAKTUYECKUM pabOoTaM, CaMOCTOSITEIbHbIE
TBOpYECKHE PAOOTHI, TECThI, UTOTOBbIE YYEOHO-HCCIIEIOBATEIBCKUE MPOCKTHI.
NtoroBoe 3aHsiTUE MPOXOAUT B BUJIE HAYUHO-MPAKTHUUYECKON KOH(MEPEHIMH WU
KpyIJIOTO CTOJIa, TJi€ 3aclyIIUBAIOTCS JOKJIAIbl Y4YalllUXCs MO BBIOpAHHOU Teme
UCCJIEeI0BAHMSI, KOTOpbIE MOTYT OBbITh MpeAcTaBieHbl B ¢dopme pedepaTta UIU
0TuéTa MO UCCIIE0BATEIbCKOM padoTe.

Buabl gesitesibHOCTH. [Ipepiaraemas B nmporpaMme opraHu3aiusl 3aHsITHR
OPEANOJIaracT, IOMUMO 3HAKOMCTBA C TEOPETUUYECKUM MATEPHUAIOM, MPOBEACHUE
HKCIIEPUMEHTOB, KaK KPAaTKOBPEMEHHBIX, TaK W JUUIUTENIbHBIX, HAOIIOJICHUH,
1a60paTOPHO-MPAKTUYECKUX, HCCICOBATEILCKAX U TMPOEKTHBIX padoT 1o
W3YYECHUIO 3KOJOTMYECKOW ITHUHAMHUKHA TOPOJCKHX 3KOCHUCTEM KU HX COCTABHBIX
yacten. TeopeTuueckue u NpakTUUECKUE 3aHATHS MPEIIAracTCs MPOBOJINTh KAK B
YCIIOBHSIX KaOWHETa, Tak U B (popMe TOJIEBOTO MPAKTHKYMa.

Coaep:xxanue Kypca.

Monynu 2—4 nporpaMMbl MOTYT M3y4aTbCs B JIFOOOH MOCIIEI0BATENBHOCTH.
MOAYJIb 1. O01mue BONPOCHI IKOJOTHYeCKOro MOHUTOPHUHTA (6 1)

Tema 1.1. Ikosornyecknii MOHUTOPUHT. UcTOpust pasBuTus

[Tonsatre 00 3KOJIOrHYECKOM MOHUTOPHUHTE (MOHUTOPUHIE OKPYIXKAIOIICH Cpeibl).
[lenn SKOJOTMYECKOTO MOHHUTOpUHra. I3 HCTOpUHM CO3MaHUS  CUCTEMBI
MOHUTOpHUHTa B Poccun.

Tema 1.2. Buabl 1 moacucreMbl IKOJIOTHYECKOT0 MOHUTOPHHT A
Knaccudukaiuys BUAOB IKOJIOTHYECKOTO MOHUTOPUHTA: MO MPOCTPAHCTBEHHOMY
MIPUHIUITY — JIOKAJIbHBIN, PETMOHAIIBHBIN, HALIMOHAIBHBIN, MEXTOCYAapPCTBEHHBIN
U TJIOOAIBbHBIN; MO OOBEKTYy CileKEeHHS — (HOHOBBIM (0a30BbBIN), MMIIAKTHBIN
(TOYeuHbIl), TEMATHYECKUIl; IO MPUPOJHBIM KOMIIOHEHTAM — TI'€OJIOTHYECKH,
aTMOC(epHbI, TUAPOJOTHYECKUN, Treo(U3nYecKuii, TMOYBEHHbINA, JIECHOMH,
OMOJIOTMYECKUM, TE€O00O0TAaHWYECKUI, 300J0TUYECKUH; 1O OpraHu3allMOHHBIM
OCOOEHHOCTSIM —  MEXAYHAapOJHbIM, TOCYJapCTBEHHBI, MYHHUIIMIAIbHbIN,
BEJIOMCTBEHHBIN U 0OIecTBeHHbIN. [ocucTeMBbl KOJIOTHYECKOr0 MOHUTOPHUHTA!
reopu3NIECKU, KITMMaTUUECKUH, THAPOMETEOPOIOTHIECKHM,

OMOJIOTUYECKUN, MOHHUTOPHUHI 370pOBbS HACEJICHHUs. YPOBHM MOHHUTOPHUHTA:
JeTaIbHbIN, JTOKAIbHBIN, PETHOHAIbHBIN, HAIIMOHAIBHBIM U TJI00aTbHBIN. OOBEKTHI
HAOJIIOIEHUS U [TIOKA3aTEN.

Tema 1.3. MeToabI 3K0JIOTH4€CKOT0 MOHUTOPUHTA

Metoasl HCCleNOBaHUS: JUCTAHIIMOHHBIE (A3POKOCMHYECKHWE) U Ha3EMHBIE.
[TonsitTne 0 OWMONOTMYECKOM MOHUTOpPUHTE. bHOTOTHYecKWii MOHUTOPUHT Kak
METOJ HWCCJIEIOBAaHMs: 3Tanbl W cojaepkanue. [loHsatne o OMOMHAMKAIIMK Kak
MeTole wucciuenaoBanus. I[IpemmylecTBa KUBBIX WHIUKATOPOB. MOHUTOPUHT
COCTOSIHUSI IPUPOJIHBIX pecypcoB B Poccuu.

Tema 1.4. bBuonHaukanus U €€ BUALI

[lonarne o OuomHaukanuu. Krnaccudukamuss ©  XapakTepucTUKa BHUOB
OMoMHAMKAIMK: crienuduyeckas U Hecrenudpuyeckas OMOMHIAUKALMS; MpsMas U



KOCBEHHAsI OMOUHIUKAIIHS; PETUCTPUPYIONIAasi OMOWHIUKAIHS U OMOMHIUKAITUS T10
AKKyMYJISIIUU.

Tema 1.5. KapTupoBanue 3arpsi3HEHHBIX Y4aCTKOB

[IpoBeneHne KapTUpPOBaHUS 3arpsi3HEHHBIX YYACTKOB: J3Tambl pabOThl U HUX
conepxxanue. CoaepkaHue MOArOTOBUTEIBHOIO 3Tana padoThl: COOp JaHHBIX 00
HMCTOYHUKAX 3arpsi3HCHUS; COJCp)KaHUE XapaKTePUCTUKU MPOMBIIUICHHBIX
00bexToB. COOp MaTtepuasia 0 MPUPOAHO-KIMMATHYECKUX YCIOBHUAX 00CeyeMoi
tepputropun. Copaep’kaHue OCHOBHOIO 3Tama padOThl: OLIEHKA aHTPOIMOT€HHOIO
BO3JICHCTBUS Ha OKpyXkarolyto cpeny. Hanecenue nndopmaliiuu Ha KapTy: 00bEM
UH(GOPMAIINK U TIOPSA0K HAHECEHHUS.

Tema 1.6. @uTOMHIMKAIHMA KaK COCTABHAf YaCcTh 3KOJOTMYECKOro
MOHUTOPHMHIA

@uTOMHIUKAIMS KaK OJIMH U3 METOJ0B OLEHKU KAaueCcTBa OKPYKAIOIIECH Cpelbl.
[Tonsitue o ¢uromHANKANMA #W (PUTOMHIUKATOpPAX. BO3MOXHOCTH METOI0B
dburonnaukanuu. OpraHU3MBI-PETUCTPATOPHI M OPTaHU3MBI-HAKOMMUTETH. YUET
BHEIIHUX W  BHYTPEHHUX (AKTOPOB TPU TMPOBEIACHUM  OUOHJIUKAIUU.
Mopdonornueckue u3MEHEHUs paCTCHUH, UCIIOJIb3yEeMble B OMOMHIUKAIUH.
N3MeHeHns1 OKpacKu JIMCTHEB: XJIOPO3bl, HEKPO3bI, MPEXKAECBPEMEHHOE YBSIaHUE,
nedonauanus; U3MEHEHUs pa3MEepOB OPraHoB, (HOPMBI, KOJMYECTBA U TMOJOXKCHUS
OpraHoOB, )KU3HEHHON (DOPMBI, )KM3HEHHOCTH. OCHOBHBIE PACTEHUS — WHIUKATOPHI
3arpsi3HeHHst  aTMocepHoro Bo3ayxa. M3 wucropum Bompoca  pa3BUTHS
dbuToMHAMKAIIMK KaKk MeToja. Bkian 3apyOeXHBIX W OTE€YECTBEHHBIX
HCCIIeI0BaTeNICH.

MOAYJIb 2. DKoJOrHYeCKHil MOHUTOPHMHI 3arpsA3HEHUs] HA3EMHO-
BO3AYLIHOH Cpelbl: COBPEeMEHHbIe METOAbl OMOMHIMKAIMOHHOIO AHAJIU3A
3arpsi3HeHus aTMocepHoro Bo3ayxa (13 u)

Tema 2.1. JInxeHoMHIUKALUSA

JInmaiHUKN Kak ONpPEACNMTENM 3arpsi3HEHUS BO3AYIIHOW cpenbl. llonstme o
JUIIAMHUKAX W METoAe  JuxeHouHaukaiuu. CTpoeHue  JuIIaiHuKa.
B3aumoneiictBue rpuba u Bomopociu. Ilonstue o Tamiome (cioeBuiie). THIIbI
JUIIAHHUKOB 110 BHEIIHEMY BHUJY TAJJIOMOB: HAKUITHBIC (KOPKOBBIE), TUCTOBATHIC
U KYCTHUCThIE. XapaKTepUCTHKA THUIIOB JIUIIAWHUKOB. BIUAHHE XUMHYECKUX
BEUIECTB Ha JMIIAWHUKKU. W3mMeHeHus Ha Mop(]OJOrMYecKkoM U aHATOMO-
¢bu3noaornyeckoM ypoBHsX. JIOCTOMHCTBA M HEAOCTATKH JUXCHOMHIUKAIIMA KaK
METOJa M3Yy4YEHUs 3arps3HEHHs OKpykarmomed cpeasl. Merogsl  yuéta
mumaiHuKoB. Pa3zHooOpa3zue W XapaKTepUCTHKAa METOJOB y4déTa JIMIIAWHUKOB:
METO/Ibl MaPIIPYTHOTO y4€Ta; METO MPOQUIICH; cTallMOHAPHBIE METOABl M METO/T
npoOHbIX TUIomaae. IlapameTpsl KOJIMYECTBEHHOIO0 Yy4y€Ta JIMIIAWHUKOB:
BCTPEUAEMOCTh (YacTOTa BCTPEUAEMOCTH) M KBajpaT (yd€THas IUIONIA]Ka).
Kparkas uctopus pa3BUTHS IMXCHOUHIUKAIIUH.

IpakTukym

Onwvim «OmnpeneneHue CcBsi3eld BOAOPOCIM M TIpuba B COCTAaBE JMILIAWHHUKA):
OINpeJIeieHHe MPOYHOCTH CBSI3€M BOJOPOCIM W Tpuba B COCTaBe JIMILIAWHUKA,
BO3MOKHOCTH MX Pa3/IeJIbHOTO CYIIECTBOBAHUS.



HUccneoosamenvckaa paboma «OrnpeneneHue CTENEHHU 3arpsA3HEHHs BO3Ayxa IO
COCTOSIHUIO JIMIIAWHHUKOBY: OIPEICIICHUE CTENEHU NOKPBITUS M CTEINECHU
BCTPEYAEMOCTH THWIIOB JIMIIAMHUKOB; OIPENEICHUE pPa3MEPOB PO3ETOK U
KU3HECTIOCOOHOCTH JUIIANHUKOB.

Tema 2.2. OueHka cOCTOSIHMS CpeAbl HA OCHOBE MeTOAAa (PIyKTyHpYIOUIeH
acMMMeTpUH

AcuMMeTpus JIMCTOBOTO armmapara KakK IIOKa3aTellb CTPECCOBBIX (PaKTOpOB.
TpeOoBanus Kk BHAaM-OMOMHAMKATOpaM. METO/bI  OLEHKH  CTPECCOBOIO
BO3JICHCTBUSA Ha pacTeHus: Mopdoyiornueckue (Hajiuyue XJIOpO30B U HEKPO3O0B,
U3MEHEHHS JJMHBI M  MAacChl JIUCThEB) H  (PU3HUOJIOr0-OMOXUMHUYECKHE
(OBOJHEHHOCTH, MUTMEHTHBIN cocTaB). [loHATHE O QIIYKTYHpYIOIIEH aCHMMETPHUH.
MonenbHble OOBEKTHI.

IIpakTuKyM

HUccneoosamenvckaa paboma «V3yuenue GIyKTyupyromeil acuMMETpUH Y
pacTeHui Kak Mmokasaress KauecTBa cpeibl oOuTaHus». PekoMennauuu no oroopy
Marepuana u paboTe ¢ HUM. XapaKTepUCTUKA UCCIEAYEMbIX YYaCTKOB pailoHa 1o
HaJIMYMIO CTAlMOHAPHBIX UCTOYHUKOB 3arpsi3HEHMSI U 110 TPAHCIOPTHOM HarpysKe.
OOpaboTka AAHHBIX MO OLIEHKE CTAOMJIBHOCTH pa3BUTUS C HCIOJIb30BAHUEM
MEpHBIX IPU3HAKOB (MMpoMepoB nucta). Pacuér nokaszarenein acummeTpun. OLieHKa
KayecTBa Cpelbl 10 3HAYCHHUIO HWHTErpajbHOrO IMoKa3zaresis CTaOUJIbHOCTH
pPa3BUTHAL.

Memoouku u3yuenus napamempos @OIyKmyupyowen acumMmempuu auUcmves:
U3y4eHUe MapamMeTpoB (PIyKTYyHpYIOIIed aCUMMETPHUH JIUCThEB OEpPE3bI MOBUCIIOHN,
JIMIBI CEPALEIUCTHOM, KIIEHA OCTPOIMCTHOTO, Ty0a yepemnryaToro.
HUccneoosamenvcras paboma «PacuéTHas oreHKa KOJIMYECTBa BRIOPOCOB BPEIHBIX
BEIIECTB B BO3QyX OT AaBTOTpAaHCHOpTa». Pacdyé€r cpeaHecyTOYHOro IOTOKa
aBTOTPAHCIIOPTAa HAa KOHTPOJIBHBIX YYacTKaX; YAEJIBHOIO pacxoja TOIUINBA;
KOJIMYECTBa TOIUIMBA PA3HOrO0 BHUIA, CHKUTAEMOI0 JBUTATEISIMU aBTOMAlIWH;
KOJIMYECTBA BBIICTUBLINXCS BPEIHbBIX BEIIECTB.

HUccneoosamenvckas paboma «O1ieHKA COCTOSHUSI IPEBOCTOS MMAPKAY.
IIpoBeneHre MHBEHTapU3alMU APEBECHBIX HACAXKIACHUM HU3y4YaeMOW TEPPUTOPUHU
(kmroueBoro ydvactka). Pacdy€r BbICOTBI 00BEKTOB 0€3 CIHElHabHBIX MPUOOPOB
paznuuyHbiMu  crioco0amu. OmpeneseHue OKpPYKHOCTH M JIMaMeTpa CTBOJA;
IPUMEPHOTO BO3pacTa JepeBhEeB UccaeayeMon miomanaku. CocraBneHue GopMyJibl
apesBoctos. OInpeneseHne COCTOSHUS JIPEBOCTOSI IApKa €  MCHOJIb30BAHMEM
MPOCTEUIIIECH IIKAJIBI.

Tema 2.3. 'a304yBCTBUTEJIBHOCTH M FA30YCTONYNBOCT PACTEHHU I

BnusHue 3arpsi3HUATENE Ha XMMHYECKHE IPOLIECCHI, MPOUCXOMASIINE B KIIETKaX
pacTeHnii. BHemHME TPU3HAKA  TNOBPEXKICHUS  PACTEHHM  TOKCHYHBIMU
BelecTBaMy. 1IoHATHE O Ta30yCTOMYNBOCTH M Ia3049yBCTBUTEIBHOCTH PACTEHUMU.
Ananranus pacCTeHU! K AEMCTBUIO ra30B. MeXaHU3Mbl yCTOMYMBOCTH

pacTeHMH K  HeOnarompusTHBIM  (¢akropam. buonorudeckas, aHaTOMO-
Mopdonornyeckas U (HU3NOJIOro-OMOXUMHUYECKass Ta30yCTOMYMBOCTh. BiusHue
KJIMMATUYECKUX YCIOBUM TEPPUTOPUM HA ra30yCTOMYMBOCTH pacTeHuid. ['pynisl
YCTOMYMBOCTU pacteHuil. [llkama OLEeHKM ra3oyCTOMYMBOCTH pacTeHuil. Pomb



3eJIEHBIX HACaXICHWI B OYMIIEHUU TOPOACKOro Bo3ayxa. [Ibuie3aneprkuBaronive
CBOWCTBA Pa3JIMYHBIX MOPOJI IEPEBHEB U KYCTAPHUKOB. XAPAKTEPUCTUKA PACTCHUN
no npUeUIBTPYIOMEH CcrnocoOHOCTH. XapaKTepUCTHKA IPEBECHBIX MOpPOa H
KyCTapHHUKOB I10 KJlaccaM Ira30yCTONYHUBOCTH.

IpakTukym

IIpoexmuo-uccaedosamenvckas paboma «3yueHne cOCTOSIHUS paCTUTEIBHOCTH U
pa3paboTKa MpoeKTa 03€JIECHEHUSI CBOEr0 MUKpOpaiioHay. OnpeeneHre BUA0BOro
cocTaBa JPEBECHO-KYCTAPHUKOBBIX TIOpPOJ, TMOBpPEXACHUN U 3a0oseBaHUM.
N3ydeHne coCcTOsHUS APEBECHBIX MOPOJI BAOJb aBTOAOPOT € Pa3JIMYHON CTENEHBIO
Harpy3ku. CocTraBlieHHME KapTbhl T[a30yCTOMYMBOCTH APEBECHO-KYCTAPHUKOBOMN
PaCTUTENIIBHOCTH paliOHa NPOXWUBAaHHWS HAa OCHOBE JaHHBIX IIPOBEIEHHOTO
uccienoanus. Pa3paboTka npoekTa 03e1eHeHNs CBOEro MUKpopaiioHa.

Tema 2.4. CHekHbIH MOKPOB KAK MHAMKATOP 3arpsi3HEHUs NMPUPOAHOI cpe/ibl
CHEXHbIII TOKPOB KaK HMHIAMKATOpP IPOLIECCOB 3aKHMCIECHUS NPUPOJIHBIX CpEN.
Oraribl 3arps3HEHUS CHEKHOTO TIOKPOBA.

IIpakTukym

HUccneoosamenvcrkas paboma «CHEXHBIM MOKPOB KAaK WHIAMKATOP 3arpsA3HEHUs
aTMOC(EpHOro BO3AyXa TOPOJACKOM cpenbl». Meroanka padOThl CO CHEXHBIMU
npobamu: oT6op mpoO CHera, mpeaBapuTesbHas oOpadoTKa MpoOd, MOATOTOBKA
npoObl, pacTaruiuBaHue npoObl. OnpeneneHue Macchl MOCTYIUIGHWH CHera Ha
oOcnexyemyto Teppuroputo. KonmuecTBEHHOE OmpeeieHre 3arps3HsAIomuX
BemiecTB. OrnpeneneHre (PU3NYECKUX CBOWCTB TaJlOTO CHEra: IpO3pavyHOCTH,
MHTEHCUBHOCTH M XapakTepa 3araxa, [[BETHOCTH.

Memoouxa onpeodenenus Xumuyeckux C6OUCME Mmano20 CHe2a: OIpeeTeHue
KHUCJIOTHOCTH, COJCpaHHUsI OpPraHMYECKUX BEUIECTB, CIOCOOBI OINpeaAeNeHUs
HAJIMYUS MOHOB )KeJie3a, CBUHIIA, MEJH, XJIOpa, CyIb(}haT-MOHOB.

MOJAYJIb 3. MOHMTOPMHI BOJIHOH cpeabl: OHOMHAUKALUS 3arpsi3HEHUA
BOJIHOM Cpeabl

(S4)

Tema 3.1. MeToabl ruAPOOMOI0rHYECKOr0 aHAIN3A

['unpoOuonornyeckuii aHanu3 Kak OMOJIOTMYECKU METO/T OLIEHKH KaueCcTBa BOJIBI.
[lonsitue o ruapoduosornueckoM ananuze. [lokazaTenu creneHu 3arps3HEHUS:
BUJIOBOE pa3HOOOpasue, MIOTHOCTh BHUJIOB, TUIOTHOCTh OPraHU3MOB, TUIOTHOCTD
OuoMacchl W TIOKa3aTellbHOE 3HAaueHWe BHUJIOB. Pacu€THple HHIEKCHI B
HKOJIOTMYECKOM MOHUTOPHMHIE: HMHAEKCHI, HCHOJB3YIOIIHME XapakTep IUTaHUs
opranu3MoB. HHIEKCH, HCHOJB3YIOIIME COOTHOLIEHUWE KPYIHBIX TaKCOHOB.
OreHka KayecTBa SKOCUCTEMBI IO MHAEKCaM BHI0BOTO pasHOO0Opa3usl.

OneHka 30H canmpoOHOCTH MO MOKa3aTeiabHbIM opraHuzMaM. OIleHKa KadecTBa
HKOCUCTEMBI 110 COOTHOLLEHUIO KOJIMYECTBA BUJIOB, YCTOMYMBBIX U HEYCTOMUMBBIX
K 3arpssHeHuto. Mupaekcwel oOmHoctu (cxoactBa). Kparkas XxapakTepucTuka
OMOJOrMYECKUX METOJ0B OLEHKH 3arpsiI3HEHUS BOJI: MPEUMYIIECTBA U HEAOCTATKH.
CanpoOHocts opranu3moB. OlleHKa CTENEeHU 3arpsi3HEHHOCTH  BOJ IO
MOKa3aTelbHbIM (MHAMKATOpPHBIM) oOpraHu3mam. llonstue o canpoOHOCTH,
canpoOHOCTH BUA, CUCTEME CAllPOOHOCTH. 30HBI CAPOOHOCTHU: OJIUTOCAIIPOOHEIE,



O0era-me3ocanpoOHble,  anb(a-me30canpoOHbIE W MOJUCAIPOOHBIC, WX
xapakTepuctuka. GakTopkl, BIUSIONINE HA CAIIPOOHOCTH BOJ0OEMA.

Tema 3.2. MeToauka padoTsl ¢ npo6aMu 3000eHTOCA

Meronuka pabotel ¢ mnpobamu  3000eHTOCa. COop 1poO, (ukcamus,
ATUKETUPOBaHUE, 00bEM TPOOBI, 00paboTKa Mpoo.

IIpakTukym

Cocmasnenue nacnopma xapakmepusyemoz2o 6000éma. OnucaHue OCHOBHBIX
HKOJIOTHYECKUX OCOOCHHOCTEHM BOAOEMA: I1IBET, NPO3PAayHOCThb, TEMIIEpaTypa,
3amax. BrIsiBIeHHE CTEneHW aHTPOINOT€HHOW HArpy3Kd Ha BOJHBIA OHOTrEOIEHO3
nyTEM MPUMEHEHUs METoAa 300MHAMKauuu. OrnpeneneHue Kiacca KayecTBa BOJ.
BrisiBiieHHE cTENIEHN aHTPONIOTEHHOM HArpy3KU Ha BOJHBIN

OuoreoneHo3 MyTéM MPUMEHEHHs MeToAa (PUTOMHAMKAIMH. OKCIpecc-OleHKa
KAaueCcTBa BOJIbI I10 CEMENCTBY PSICKOBBIX.

Ilpakxmuueckaa paboma «V3ydyeHne KauecTBa BOJAbI U3 Pa3IMUYHBIX MPECHBIX
UCTOYHUKOBY. Ompenenenne (pu3nmueckux mokazaTteneid oOpa3loB BOJBI: 3amaxa,
1BeTa, Mpo3padyHocTH. OnpeaeneHne XMMUYECKUX IMoKa3aresneld oOpas3loB BOJIBI:
HaJIM4Msl KaTUOHOB JKeJe3a, CBUHLA, XJOPUI-MOHOB, HUTPATOB M HUTPHUTOB,
KECTKOCTHU BOJIbl, aHUOHOB KUCJIIOTHBIX OCa/IKOB.

MOAYJIb 4. MouutopuHr no4s (10 4)

Tema 4.1. buonnaukanus 3arpsi3HeHHsl MOYBEHHOM Cpebl

N3yuenne 3arps3zHeHus nouyB MockBbl. CTpyKTypa )KUBOTHOTO HACEJIECHUS MOYBbI
U (akTophl ero pasHooOpa3usi. BiusHHe TEXHOT€HHOTO 3arpsi3HEHUs] Ha
NOYBEHHBIX Oecrno3BoHOUHbIX. dayHuctnueckas OuomHauKauus. V3meHeHue
BUJIOBOI'O COCTaBa M KOJMYECTBA MOYBEHHBIX M HAMOYBEHHBIX OECIIO3BOHOYHBIX
KUBOTHBIX Kak I0Ka3aTeldb AaHTPONOTNEHHOI'O BO3JEHCTBHS HAa OKPYKAKOUIYIO
cpeny. Bwibop opraHu3smMoB aisi JUArHOCTUKH COCTOSIHMSI TIOYBEHHOW Cpebl.
DKOJIOTUYECKHE TPyNIbl IOYBEHHBIX OPraHMW3MOB, XapaKTEpUCTHUKA TIPYyIIL.
Hcropust pa3BUTUS U U3yUeHHUs] OMOMHIMKALIMK ITOYBBI B OTE€YECTBEHHON HAayKe.
IIpakTukym

H3zyuenue usuxo-xumuyeckux ceoucms nous WKOAbHO20 060pa. Y CTAHOBJICHHE
3aBUCUMOCTH MEXIY (PU3HKO-XUMUYECKMMH CBOMCTBAMM MOYBBI M YUCICHHOCTHIO
0ECII03BOHOYHBIX.

Onvim  «BbIsiBIeHHE pPOJM  JIOXKAEBBIX YepBEed B MOYBOOOPa30BATEIHLHOM
IPOLIECCEN.

Onvim «BbIBIIEHHE 3aBUCHUMOCTH MEXAYy (U3MKO-XUMHUYECKMMHM CBOMCTBaMHU
MOYBBI ¥ YUCJIEHHOCTHIO 0E€CITO3BOHOYHBIX).

Ilpakmuuecxkasa padoma «OnpeneneHue KUCIOTHOCTH TIOYBBI C TMOMOUIBIO
IIPUTOTOBJICHHBIX HWHAMKATOPOB HAa pPAaCTUTENIBbHOW ocHOBe». IlpuroroBineHue
WHIUKATOPHBIX OTBAPOB M HMHAMKATOpHOM OyMmaru. OmnpeneneHue KUCIOTHOCTH
00pa3LoB MOYBbI HUCCIEAYEMBIX yYaCTKOB: OTOOpP M MPUTOTOBJIEHUE MMOYBEHHOU
npoObl. HccnenoBanve OKpackd MOJIYYEHHBIX PACTUTENbHBIX HWHAMKATOPOB B
KHUCJIOW U EIIOYHOU Cpeiax.

lIpakmuueckasa paboma «OrnpeneneHue KUCIOTHOCTA TMOYBbI Pa3Iu4yHbIMU
cnocobammy. OmpeneneHrue KUCIOTHOCTH TOYBBI C TOMOIIBIO YHUBEPCAIBHOTO



WHAMKAaTOpa; ¢ momolneio natynka pH nudpoBoit maboparopun «Apxumeny; C
ITIOMOLIBIO MEJIOBOTO PACTBOPA.

Oxcnepumenmanvras paboma «OIlpeneneHne coaep’KaHus CBUHIA B 3€JIEHOU
Macce Tra30HHBIX TPaB».

IJKcnpecc-memoobl  OYeHKU MOKCUYHOCU NOYGEHHOU cpedbl C  NOMOWbIO
ouomecmos.

Onvim «V3ydyeHne KayecTBa MbUIBLBI PACTEHUN KaK ITOKA3aTeNsl 3arpsA3HEHUs
cpellbl OOMTaHUsA». YCTAaHOBJIEHHE 3aBUCMMOCTH KaueCTBa MbUIBIIEBBIX 3EPEH OT
YPOBHS (PU3NYECKOTO U XUMUUECKOTO 3arps3HEHUS CPEbl.

Onvim «BcX0XecTb CEMSH Kpecc-cajlaTa KakK I0Ka3aTelb 3arps3HEHUs IIOYBBD».
BnusiHue kauectBa cpeapl oOuTaHus Ha MOP(OJIOrMYECKHE M aHATOMUYECKHE
M3MEHEHUS PACTEHUM.

Onvim  «OHeprusi NpopacTaHUsl CEMsSH OJyBaHYMKA JIEKAPCTBEHHOI'O Kak
[I0OKA3aTeb 3arpsA3HEHUs IOYBEHHOW cpelp». M3ydeHue sHeprum npopacTtaHus
CeMsH OJyBaHYHMKa, COOPAHHBIX C HECKOJbKUX YYAaCTKOB C MPEAMNOIOKUTEIHBHO
Pa3HOM CTENEHBIO MOYBEHHOIO U aTMOC(EPHOTO 3arpsi3HEHHUS.

Tema 4.2. JloxaeBble YePBH KAK HHAMKATOPbI 3arPA3HEHHOCTH MOYBbI
Hcnonb3oBaHue >KU3HEHHBIX (OPM JOXKIEBBIX U JIPYTUX OECHO3BOHOYHBIX IPHU
OLIEHKE CTEIEHH BO3JICUCTBUS aBTOTPAHCIIOPTA M JPYTHUX 3arps3HUTENENCH Ha
ADKOCUCTEMBI YEPBEHU.

DKOJIOrMYecKHe IpyIbl T0KIEBbIX uepBeil. BnusHue knnMatudeckux (GpaxTopos
Y TUIIA [I0YB HA PACIPOCTPAHEHUE JT0XKAECBBIX YEPBEH.

IIpakTuKyM

HUccneoosamenvckaa paboma «W3ydeHne 4YHCIEHHOCTH MAOXKAEBBIX 4YepBEed B
pa3IMyYHBIX OMOIEHO3aX KaK IMOKa3aTelsi CTaOUIbHOCTH TOYBEHHOU CpEeIbI».
Omnpenenenve ycioBui OOWTaHUS JOXKIAEBOTO YEpBS W BIUSHUS Cpelbl Ha
YHCIEHHOCTh U OMOMAacCy MO MOYBEHHBIM FOPU30HTAM Ha MCCIIETYyEeMbIX y4acTKaxX
ropoza.

TemaTuyeckoe NJIAHUPOBAHUE
Kypc paccuuman na 34 4 (1 u 6 neodenio).

Tema OcHOBHOE coaepkaHue Koui-Bo
4acoB

Moayas 1. O61mue Bonpochl IKOJ0rH4eCKOro MOHUTOPUHTA (6 1)

Tema 1.1. [TonsaTre 00 3KOJTOTMYECKOM MOHUTOPUHTE |
DKOJIOTHYECKHI (MOHHUTOpPHHIE OKpY’Karolien cpeasl). Llenu
MOHUTOPUHT. McTopus | 3K0I0rHueckoro MoHuTopuHra. 13 ucropuu
pa3BUTHUS MoHUTOpHUHTa B Poccun

Tema 1.2. Bunsl n Kinaccuduxarnust BU0B 9KOJI0TUUECKOTO 1

ITOACHUCTEMBI 5KOJIO- MOHHUTOPHHTIA. HO,ZICI/ICTGMBI IKOJIOTHYCCKOT'O




THYECKOro MOHUTOPHUHTA. Y POBHU MOHUTOPHHTA.

MOHHUTOPHUHTA OO0BeKThl HAOTIOICHUS U TTOKa3aTeIn

Tema 1.3. MeToanl Mertonbl ucciaegoBanus. buonornyeckuit 1

9KOJIOTHYECKOTr0 MOHUTOPHUHT KaK METOJ UCCJICIOBAHUS: dTaIlbI

MOHUTOPHUHTA u cojepkanue. [IpenmyiiecTBa KuUBBIX
WHJUKATOPOB. MOHUTOPHUHT COCTOSIHUS
PUPOJIHBIX pecypcoB B Poccun

Tema 1.4. [Tonsarue o omonmnaukanuu. Knaccudukamus | 1

brounnnnkamus u eé U XapaKTEePUCTHKA BUJIOB OMOMHIUKAITUN

BUIBI

Tema 1.5. [IpoBeneHne kapTUpOBaHUs 3arpsI3HEHHBIX 1

Kaptuposanue Y4acTKOB: 3Tarbl pabOThl U UX COACPIKAHUE.

3arpsi3HEHHBIX ®dusuko-reorpadpuueckue U SJKOHOMHUKO-

y4acCTKOB reorpaduueckre XxapakKTepUCTUKU TEPPUTOPUI
o0cie1oBaHus

Tema 1.6. duronHaukanug Kak OqQUH U3 METOI0OB 1

duTONHINKALHUA KaK
COCTaBHAs 4acCTh DKO-
JIOTHYECKOT'O
MOHUTOPHUHTA

OIICHKH KauyeCTBa OKPY>KAIOIIEH Cpepl.
[Tonsarue o puToMHAMKAIINN U
dburonHarkaTopax. OpraHu3MbI-
PETUCTPATOPHl U OPTraHU3MbI-HAKOIIUTEH.
Mopdonornueckue n3MESHEHHS paCTCHUH,
UCTIOJIb3yeMble B OnonHaukauu. OCHOBHBIC
pacTeHUSI—UHIUKATOPHI 3a- TPSA3HEHUS
atMocdepHoro Bo3ayxa. Bkiian poccuiickux u
3apyOeXKHBIX YUEHBIX B Pa3BUTHE
(bUTOMHIUKAIIUH

Moayab 2. IK0J0THYeCKMH MOHUTOPUHT 3arpPsi3HEHNSI HA3¢MHO-BO31yIIHOM
cpeabl: COBPeMEHHbIe MeTO/1bl OMOMHIMKAIMOHHOT0 AHAJIN3A 3arPsi3HEeHHU S
atMocgepHoro Bo3ayxa (13 u)

Tema 2.1.
JInxeHonHguKanus

JIMIaiiHUKY KaK ONpPEIEIIUTENH 3arpA3HCHUS
BO3yLIHOM cpeabl. CTpoeHUE JMIIARHUKOB.
Binsinue xuMuueckux BEUIECTB Ha
JUIIAaNHUKU. MeTonbl ydéTa JINIIaiiHUKOB.
[IpakTukym.

OnbiT «OnpeneneHue cBA3ei BOAOPOCIU U
rpuda B COCTaBe JIMIIAWHUKA.
UccnenoBarenbckas padota «OnpeneneHue
CTEICHHU 3arpsI3HEHHS BO3/1yXa IO COCTOSHUIO
JMIIAWHUKOBY
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Tewma 2.2. Onenka
COCTOSIHUSI CpEIbl
Ha OCHOBE METOa
baykTyupyrorieit
aCHMMETPUHU

AcHMMETpHs JTMCTOBOTO anmapara Kak
IOKa3aTeIb CTPECCOBBIX (PaKTOPOB.
TpeboBaHus K BUIAM-OMOMHIUKATOPAM.
MeTobl OIIEHKH CTPECCOBOTO BO3ICUCTBHS Ha
pacTeHHs.




IIpakTukyMm.

UccnenoBarenbckas padota «M3yuenne
GAyKTyupyromein aCuMMETPUH Yy PaCTEHUI
KaK IMoKa3aressi KauecTBa Cpeibl OOUTAHUS.
Uccnenoarenbckas padota «PacuéTHas
OLICHKA KOJIMYECTBA BHIOPOCOB BPEIHBIX
BEILIECTB B BO3/AYX OT ABTOTPAHCIIOPTAY.
UccnenoBarenbckas padota «OlieHka
COCTOSIHUSL IPEBOCTOSI MTapKay

Tema 2.3.
['a304yBCTBUTEIBLHOCTD
u

ra30yCTOM4YHBOCTD
pacTeHui

BnusiHue 3arps3HuTenel Ha XUMUYECKUE
IIPOLECCHI, MPOUCXOAIINE B KIETKAX
pacteHuid. BHeNIHME TPU3HAKYU TOBPEXKACHUS
pacTeHuid TOKCUYHBIMU BEIIECTBAMMU.
AnanTanusi paCTeHUM K IEMCTBUIO ra30B.
MexaHn3Mbl yCTOMYUBOCTH PACTEHUMN K
HEeOJIaronpusaTHBIM (haKTOpaM.

I'pynnel ycroitunBoct pactenuit. llkana
OLIEHKH T'a30yCTOMYUBOCTH PACTEHUM.
XapaKTEepUCTUKA IPEBECHBIX MMOPOJ U
KYCTapHHUKOB 10 KJIacCaM ra3oyCTOMYMBOCTH U
LI PUIBTPYIOIIEH CITOCOOHOCTH.
[IpakTukym.

[IpoekTHO-HCCIIEIOBaTENIbCKAs paboTa
«/3ydyeHue coCTOSIHUA PACTUTEIBHOCTH U
pa3paboTKa IpoeKTa 03eJIEHEHUSI CBOETO
MHKPOpPanoOHa»

Tema 2.4. CHeXHBIN
MOKPOB KaK UHAUKATOP
3arpsiI3HEHUS
NPUPOIHOMN CpEIbI

CHEXHBINM NOKPOB KaK UHAUKATOP ITPOLIECCOB
3arpsI3HEHUsS IPUPOJHBIX CPEN.

[IpakTukyMm.

HccnenoBarenbckas padota « CHEXHBIN
IIOKPOB KaK MHJIUKATOP 3arpsA3HEHUS
aTMoc(hepHOro BO3TyXa rOpPOACKOM Cpeb».
N3ydenue pu3nueckux 1 XUMHUYECKUX
[1apaMEeTPOB CHETa

Monyab 3. MOHMTOPHMHI BOJHOM cpeabl: OMOMHAMKALMS 3arPA3HEHUs BOAHOM

cpensbl (S 4)

Tema 3.1. MeTonasl
rUAPOOHOIOTHYECKOTO
aHaJn3a

IM'uapoOuonornyeckuii aHaaus Kak
OMOJIOTMYECKUM METOJI OLIEHKH KayecTBa
BOJIbL. [lokazarenu crenenu 3arps3HEHHUS.
Pacuérnble MHAEKCHI B AKOJIOTUYECKOM
MOHUTOpHUHTE. [IpenMyIiecTBa 1 HEJOCTATKH
OMOJIOTMYECKUX METOJIOB OIICHKH 3arpsS3HCHUS
BobI. CarpoOHOCTH OpraHu3MoB. DaKTOPHI,
BIIMSIOIIME HA CallPOOHOCTh BOAOEMA.

2




Meroanka paboTsI ¢ mpodaMu 3000€HTOCA

Tema 3.2.
Metoauka paboThI C
nmpodaMu 3000€HTOCa

COop u 00paboTKa TaHHBIX O CTETIEHU
AHTPONIOT€HHOW HArpy3KH Ha BOJIHBIN
OHMOreOlIEHO3.

[IpakTukyMm.

CocraBneHue nacrnopra XapakTepu3yeMoro
BOA0EMA. DKOJIOTMUECKHE OCOOCHHOCTH
BOJ0EMA. BhIsIBIEHUE CTENIEHH
AHTPOIION€HHOW HArpy3KU Ha BOJIHBIN
OMOTeoIeHO3 MMyTEM IPUMEHEHHS] METO/1A
300MHIMKalMU. BeIsiBIEeHNE cTeneHn
AHTPOITION€HHOW HArpy3KW Ha BOJIHBIN
OHMOreoLeHO3 IyTEM IPUMEHEHUS METO/1A
(UTOMHIUKALUY.

[Ipaktuueckas padora «M3yyeHue kauecTBa
BOJbI U3 PA3JIMYHBIX PECHBIX UCTOYHUKOB).
Onpenenenne GU3NKO-XUMUIECKUX
IoKazareiae BOJIbl

MoayJab 4. MonuTopusr no4s (10 u)

Tema 4.1.
buounnnukanns
3arpsI3HEHUSA
ITIOYBEHHOU CpEbI

N3yuenue 3arps3HeHnst noyB OKyJI0BCKOIO
paiiona. CTpyKTypa >KMBOTHOI'O HAaCEJIEHUS
NOYBBI U (DAKTOPHI €T0 pasHOOOpa3usl.
QdayHuctuueckass OunomHaukauus. 3meHnenue
BHJIOBOT'O COCTaBa U KOJIMYECTBA IIOYBEHHBIX U
HAIlOYBEHHBIX OE€CTIO3BOHOYHBIX KUBOTHBIX
KaK ITOKA3aTeIb aHTPONIOTEHHOTO BO3/ICUCTBUS
Ha OKpY>Karollyo cpeny. Bausiaue
TEXHOT€HHOI'0 3arpsA3HEHUs HA [IOYBEHHBIX
0€eCI03BOHOYHBIX.

[IpakTukym.

UccnenoBarenbckas padota «M3yuenue
(U3NKO-XUMUYECKUX CBOMCTB MIOYB
LIKOJIBHOTO BOPA. Y CTAHOBJICHUE
3aBUCUMOCTH MEXY (PU3HKO-XUMHUYECKHUMHU
CBOMCTBaMU ITOYBBI U YHCIEHHOCTBIO
0€CI03BOHOYHBIX).

OnebIT «BBIsSBIIEHHE POIU JOKIEBBIX YEPBEN B
OYBOOOPA30BATEILHOM MTPOLIECCEN.

OnbIT «BBIsSBIIEHUE 3aBUCUMOCTH MEXKTY
(U3UKO-XUMHUYECKUMHU CBOMCTBAMH ITOYBHI U
YHUCJIEHHOCTHIO OE€CIIO3BOHOUYHBIX).
[IpaxTnueckas pabota «OmnpeneieHue
KHMCJIOTHOCTH ITOYBBI C IIOMOILBIO
IIPUTOTOBJICHHBIX UHIMKATOPOB HA




PaCTUTEIBLHOU OCHOBEY.

[TpakTtuueckas pabora «OmnpeaeneHne
KHCJIOTHOCTH MOYBBI Pa3TUYHBIMU
crocodamMm.

OnbIT « BexokecTh CEMSIH Kpecc-canaTa Kak
MOoKa3aTesb 3arpsi3HEHUS TTOYBBD».

OnbIT «HEprust MpopacTaHusi CeMsiH
OJlyBaHYMKa JIEKAPCTBEHHOI'O KaK MOKa3aTellb
3arpsA3HEHUsS TIOYBEHHOM CPEabD».

OnbiT «3yueHne KauecTBa MbLIbLbI PACTEHUN
KaK MOKa3aTessl 3arpA3HEHUS] CPeIbl
oOUTaHU.

DKcnepuMeHTalbHas pabota «OnpeaeneHue
COAEP>KaHUs CBUHIIA B 3€JIEHON Macce
Ta30HHBIX TPABY

Tema 4.2. JoxneBpie | Mcnonb30BaHUE NOKIAEBBIX YEPBEN U APYTUX | 3

YCPBHU KaK 0ECII03BOHOYHBIX IIPpH OLICHKEC CTCIICHU
HHANKATOPBI BOSHCﬁCTBHH ABTOTPAHCIIOPTA U APYTUX
San}ISHéHHOCTI/I SanHBHI/ITCJIeﬁ Ha S3KOCHUCTCMBEI.

ITOYBbI DKOJIOTHYECKHUE I'PYIIIIBI JOXACBBIX YCP-

Bell. BnusiHue kimMatuyeckux (hakTopoB U
THUIIA I0YB HA PaCpPOCTPAaHEHUE TOKAECBbIX
yepBei.

IIpakTuKyM.

Uccnenoarenbckas padota «M3yuenue
YUCJIEHHOCTH JIOK/IEBBIX YEPBEU B pa3TUUHBIX
OMOIIeHO3aX KaK MOKa3aTessl CTaOUIbHOCTH
IIOYBEHHOM CpEeIbD)

Ilnanupyembie pe3yJbTaThl 0CBOCHUS Kypca

B pe3ynbTaTe u3ydeHus 3J€KTUBHOTO Kypca Ha YPOBHE CPEAHEr0 OOLIETro
oOpazoBaHus y ydamuxcsi 0yayT chOpMUPOBaAHBI CIEAYIOIIME MpeAMeTHbIE
pe3yJabTaThl.

Yyawuiica nayuumcs:

— MOHUMATh, YTO TAKOE IKOJIOTUYECKUA MOHUTOPUHT, IIEJIU SIKOJIOTUYECKOTO
MOHHUTOPHUHTA, OCOOCHHOCTH €TI0 OpraHU3allluK U MPOBEACHHUS, 3HATh UCTOPHUIO €T0
pa3BUTHS;

— ONPENENATh BUIBI U MOJICUCTEMbI 3KOJIOTUYECKOTO MOHUTOPUHTA, TPUHIIUIIBI
KJIaccu(PUKAIY BUIOB YKOJIOTHIECKOTO MOHUTOPUHTA,

— OMUCHIBATh OCHOBHBIE METO/IbI YKOJIOTUYECKOTO MOHUTOPHHTA;

— KJIacCU(PUIIUPOBATH METOJIbI U METOJUKH HCCIICIOBAHUS 3arps3HEHUsI OOBEKTOB
OKPYXarUIEH Cpeibl;

— XapaKTepU30BaTh BUJIbI aHTPOTIOTEHHOT'O BO3/ICUCTBUS Ha OKPYKAIOIIYIO
cpeny;




— OOBACHATH 3HAUECHUE MTOHATUN: OMOUHIUKALIMS, BUAbI OMOMHIUKALINH,
(dbuTOMHIUKAIINS, PUTOMHIUKATOPHI;

— Y3HaBaTh BUJIbI PACTEHUHN U )KUBOTHBIX, SIBJISTIONTUXCS] HHIUKATOPAMU
COCTOSIHUSI OKPY>KAIOIIEH CPeIbl;

— MOHUMATh BKJIQJI 3apyOC)KHBIX M OTEYECTBEHHBIX UCCIEAOBATENCH B N3yUCHUE
OMOMHIUKALINY;

— ONPEACIIATH TAITbl KAPTUPOBAHUS 3aTrPS3HCHUS;

— OIKCHIBATh METO/IbI JTMXCHOMHIUKAIINKA U (DIYKTYUPYIOIIEeH CHMMETPHUH;
METO/IbI OIIEHKH CTPECCOBOTO BO3ICHCTBHS Ha PacTeHHUs: MOP(OIOTHUECKUE U
(hU3M0I0r0-OMOXUMHUYECKHE;

— XapaKTepU30BaTh MEXaHU3Mbl YCTOMUYHNBOCTH PaCTCHUHN K HEOJAronpusATHBIM
(bakTopam; ra30yCTONYUBOCTH (OMOJIOTHYECKYI0, aHATOMO-MOP(OTOTUYECKYIO U
(hHU310I0r0-OMOXUMHUYECKYIO); BIMSHUE KIMMATHICCKUX YCIOBUN TEPPUTOPUH HA
ra3oyCTOM4YMBOCTD PACTEHUN; IPYIIIbI YCTOWYNBOCTH PACTEHUM;

— XapaKTepU30BaTh CHEXKHBIN MOKPOB KaK WHANKATOP MPOIIECCOB 3aKUCICHUS
MIPUPOTHBIX CPEI;

— WCTOJB30BaTh METOAUKY PaOOTHI CO CHEXKHBIMU MTPOOAMU; KOJTMISCTBEHHOE U
KaueCTBEHHOE OTPEICTICHUE 3arPSI3HSIONINX BEIIECTB;

— MPOBOANTH TUAPOOHOTIOTHUSCKHUIN aHAIN3: THAPOONOIIOTMYESCKUI aHAIN3 KaK
OMOJIOTHYECKUI METO/ OIICHKH KaueCTBa BOJIBI; TOKA3aTeIIM CTEIICHU 3arps3HCHHUSI,
pacy€THbIC UHIEKCHI B DKOJIOTHYECKOM MOHUTOPUHIE;

— paborathb ¢ mpobdaMu 3000€HTOCA;

— OMUCHIBATh CTPYKTYPY JKMBOTHOTO HACEJICHUSI TIOUBBI U (PAKTOPHI €T0
pa3HOOOpa3usl: BIUSHUE TEXHOTEHHOTO 3arpsI3HCHHS Ha TIOYBEHHBIX
0ECII03BOHOYHBIX.

Yuawuiica nonyuum eozmooicnocmos Hay4umuvcs:

— paboTath O crenuaibHbIM JIA0OPATOPHBIM 000PYI0BAHUEM;

— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI;

— OILICHUBATh CTENEHb 3arpsSI3HEHHOCTH BOJIbl, COCTOSTHUE YUCTOTHI BO3yXa U
MMOYBBI, OCHOBBIBASICh HA COCTOSIHUM OMOWHIMKATOPOB,;

— OMPENIEATh U CPABHUBATH KAU€CTBEHHBIC U KOJIMYECTBEHHBIC IMOKA3aTEIN
XapaKTepU3yeMbIX OOBEKTOB, CPe/l OOUTAHMUS;

— IPOTHO3HPOBATH U MOJAEIMPOBATH PA3BUTHE CUTYalU;

— paboTarh ¢ 3anUCsIMU, OTYETAMHU JTHEBHUKOB MCCIIEIOBAaHUN KaK HICTOYHUKAMHU
uHdopmaIuy;

— MPOBOJIUTH KAPTUPOBAHUE 3arPSI3HEHHBIX YUACTKOB;

— OCYNIECTBJIITh MOHUTOPHHT 3arpsI3HCHUSI PA3JIMYHBIX CPE OOMTaHUS
(Ha3eMHO-BO3TyIIIHOM, BOJIHOM, TOYBEHHOW) Ha OCHOBE MPUMEHEHUS aJICKBATHBIX
METO/IOB UCCIIEIOBaHUS;

— TIPOBOJIUTH OLICHKY COCTOSIHUS Cpe/lbl Ha OCHOBE MeToja (GIyKTyupyrouien
aCUMMETPUH;

— TIPOBOJIUTH OLICHKY COCTOSIHUS IPEBECHOM PACTUTEIIBLHOCTH;

— OCYILECTBJISITh U3YUYEHUE COCTOSIHUS PACTUTEIILHOCTH TEPPUTOPUH;



— COCTaBJISATh KapThl Ta30yCTONYUBOCTH JPEBECHO-KYCTAPHUKOBOM
PaCTUTCIIBHOCTH;

— pa3pabaThIBaTh MPOCKTHI 03CJICHEHUSI CBOETO MUKPOpalioHa;

— onpeaeNATh GU3UKO-XUMHUYECKHE ITapaMeTPhl H3y9aeMbIX 00OBEKTOB U CPe/T
o0uTaHUS;

— ONPEICNIATh KJIACC Ka4eCTBa BOJ HA OCHOBE MMPUMEHEHHUS METOJIOB (PUTO- U
300MHIUKALNN;

— YCTaHaBJIMBATh 3aBUCHMOCTh MKy (PH3UKO-XUMHUUYECKHMMH CBOMCTBAMU
ITOYBBI U YHUCIIEHHOCTELIO OECIIO3BOHOYHBIX;

— ONPEACIIATh YPOBEHb KUCIOTHOCTH TIOYBHI;

— HMCIOJIB30BaTh SKCIPECC-METOAbI OIICHKA TOKCUYHOCTH ITOYBEHHOM CPEJIbI C
TTOMOIIBI0 OMOTECTOB.

OueHka 10CTHKEHUN MJIAHNPYEMbIX Pe3yJIbTAaTOB YCBOEHHUS Kypca
Bonpocsr:

1. Uto npencrapisieT codboi skosioruueckas 6ezonacHoctb? KakoBbl kpuTepuu eé
OLICHUBaHMUS ?

2. Kakue BOIpocCsl paccMaTpuBainuch B Jkojgorudeckoil fokrpune 2002 r. u kakoe
oTpaxkeHue oHM Hauwiu B CtpaTeruu skojornyeckoi 6ezonacHoctu PO 2017 r.?
3. IToueMy sKoJ0oTHUECKast 0€30MaCHOCTh PACCMATPUBACTCS KaK COCTaBIISIFOIIAS
HalmoHalIbHOM O6e3onacHocTu? [loaTBEpANTE OTBET MPUMEPAMH,
JOKa3bIBAIOIIUMHU €€ BAXKHOCTh U HEOOXOAMMOCTb.

4. Yto Takoe 3KOJOTHYECKU MOHUTOPUHT?

5. Kakas undopmarust yuuTbIBaeTCs MPpHU pa3padOTKe MPOrpaMMBbl SKOJIOTUYECKOTO
MOHUTOpUHTa?

6. KTo 13 y4€HBIX CUUTAETCSI OCHOBOIOJIOKHUKOM JinxeHonoruu? Kem u3 yuéHbix
Y KOTJa IPEAJIONKEH TEPMUH «ITUIIATHUK?

7. UeM MOKHO OOBACHUTH OOJIBIIOE KOJMUYECTBO JIMIIAHHUKOB U X BHI0BOE
pazHooOpa3ue B JieCy 10 CPABHEHUIO CO CKYJIHBIM KOJIMYECTBOM M pazHOOOpa3zueM
B ropoje?

8. M0KHO JI1 COTJIACUTBCSA C IOCTATOYHO PACIIPOCTPAaHEHHBIM MHEHUEM, YTO
JUIIAHHUKY, TIOCEISISICh Ha IEPEBBIX, MAPa3UTUPYIOT, IPUUUHSIOT BPEl
pacTeHUsIM, B UTOTE MIPUBOAS K UX THOENn? ApryMeHTHUPYHTE CBOM OTBET.

9. YeM MOXHO OOBSICHUTH TOT (PAKT, UTO HA TIOXO PACTYIIUX JIEPEBbIX BCETa
MHOT'O JIMIIAHHUKOB?

10. Kak BbI MOXeTE OOBSICHUTH TOT PakT, 4To (hJiopa JIUIIAHHUKOB Hanbosee
OoraTa B BEICOKOTOPHBIX 00JIACTSX U TYyHJIpaX, OTIMYAIOIINUXCS CKYJHOCTHIO TIOUB
¥ CypOBOCTBIO KIIUMATa 110 CPABHEHUIO C OJIATOTPUATHBIMU B 3TOM OTHOIICHHUH
LEHTPaJIbHBIMU palilOHaMH CTPAHbBI?

11. [TogymaiiTe, Kak MOXHO OOBSICHUTH, YTO B pailOHaX C UHTEHCUBHBIM CEIbCKUM
X03UCTBOM OTCYTCTBYIOT JUIIAWHUKH, TPEATOUUTAIONTUE KUCIIBIC TOYBHI.

12. Yto Takoe romeoctas nonysnuu? [IpuBenure npuMepsl HapyIIeHUs
rOMEOCTaTUYECKUX MEXaHU3MOB MO/ BIUSIHUEM CTPECCOBBIX (haKTOPOB,
MPOSIBIISIONIMXCS] HA MOP(OJIOTHIECKOM U (PU3HOTIOTO-OMOXUMUYECKOM YPOBHSIX.



13. Ha npuycaneOHbIX yuacTKax X035€Ba, KaK MPaBWIIo, JINOO CKUTAIOT JTUCTRY,
7100 CO37aI0T KOMITOCT. M B TOM 1 B Ipyrom ciiy4ae OHU MOJTyYar0T MUHEPATbHBIC
yaoOpeHus. B cOOTBETCTBUM ¢ CAHUTAPHBIMU HOPMaMHU U TIpaBUIaMHU
AKCIUTyaTalMK 3eJIEHBIX HACAKICHUN ropojia 3aMpeiiaeTcsl CXKUraHue OnaBIInux
nuctbeB. [Ipu npoBeeHN yOOPKHU MapKOB, CKBEPOB JIMCTBA MOJIJICKUT BHIBO3Y HA
MOJUTOHBI yTHin3auuu. OObSICHUTE, UCXO/S U3 KAaKUX COOOPaKEHUIN IPUHSTHI
Takue TpedboBanus. [loueMy He peKOMEHIYeTCs CKUTaTh JIMOO OCTaBJISAThH JIUCTBY,
BE€/lb, pa3JIarasich, OHa COCOOCTBOBaA Obl MIOYBOOOPA30BAHUIO U PA3BUTHUIO CEMSIH
pacteHuii?

CpencrBa 00y4yeHUs1 1 BOCHIUTAHUSA

IIpuGops! u 06opynoBaHue

Ilpubopwr: mudpoBas 1adopatopusi K ApXuUMen, MUKPOCKOII, JIyTa.
Obopyodosanue demoHcmpayuoHHoe: TIEPCOHATIBHBIA KOMIIBIOTEDP, TPOEKTOP.
Obopyoosanue yuebHoe: TPOOUPKH, XUMUIECKUE CTAKAHBI, CTYIIKA U MECTHK,
CIIUPTOBKA, BOPOHKA, (GDUIBTPOBAIbHASI OyMara, MTaTUBbI, CTCKIISTHHBIC MTaJI0OYKH,
KOJIOBI, YCTAaHOBKA «BOJIsiHast OaHs», yaiika ¢paphopoBasi, CTEKISIHHAS MMaJI0YKa C
PE3UHOBBIM HAKOHEUHHUKOM, JIOJKEUKa-103aTop (IImaTein),

MepHbIH unuHap (10 M) win MepHas mpoOupKa, YHUBEpcaibHas Oymara co
mKajxou 3HadeHuit pH, puiabTpoBanbHas Oymara, mpeAMETHBIC U TTOKPOBHBIC
CTEKJIA, MperapoBabHbIE UTJIbI, MUIETKH, JIONIATa, COBOK, PyJIeTKa, YallleUHbIe
BEChI C pa3HOBECAMHU, paMKa-TajieTKa, 3aKuIHas Jpara, CKpeOok, MepHas METpoBast
JTUHENKA, TUPKYIb-U3MEPUTEIb.

Peaxkmuebi: THOIMAHAT aMMOHUS, KOHIIEHTPUPOBAHHAS a30THAsS KUCJIOTA,
MEPOKCHUJ BOJIOPOJIa, TMUCTUIUTMPOBAHHAS BOJIa, HUTPAT cepedpa, a30THAs KUCIIOTa,
XJIOPHJT KaJIASI, XpPOMAT KaJlvsl, THAPOKCU Kausl, Tu(EeHUITaMIH,
KOHIICHTPUPOBAHHAS CEpHAsI KUCJIOTA, YKCYCHAsI KUCII0Ta, HO/I.
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