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IHosicHUTEJLHAA 3alIUCKA

Hal'lpaB.TleHHOCTb 06pa30BaTeJ’IBHOI7I nmporpaMmmabI:

HporpaMMa KypCa HallpaBJICHa Ha YAOBJICTBOPCHHUC MHAWBUAYAJBbHBIX 3allpOCOB y4YalllUXCA B
001acTH  DIKOJIOTHYECKOTO O0pa3oBaHMsA, CO3JAaHUE YCIOBUH Ui PACKPBITUS y HUX
UCCJICIOBATEILCKMX W TBOPYECKUX CIHOCOOHOCTEH, pAa3BUTHE YMEHUH CaMOCTOSITEIBHO
IIaHUPOBATb, OPraHM30BbIBATL W PCAIU30BLIBATH CBOIO ACATCIBHOCTH B COTPYAHHUYCCTBEC C
YUUTCIIEM U CBEPCTHHUKAMU.

HOBI/I3Ha, AKTYAJIBbHOCTDb, NE€JaroruiecKast uenecooﬁpasnocn):

JlanHasi mporpamMma paccumtaHa Ha ydammxcs 10  KimaccoB ¢ HENbIO  pa3BHUTHS
KOMMYHHMKATHUBHBIX KQUe€CTB y YUYaIIUXCS, BOCIIUTAHUIO YBAXKUTEJIBHOIO OTHOILIECHUS K APYromMy
MHEHUI0. WM3ydeHue ydalluMHCA OKOJOTUYECKMX TOHATUH, 3aKOHOB aKTyallbHO, T.K.
CIOCOOCTBYET pacCHIMPEHHUIO KPYyro30pa, BOCIUTAHNIO HAYYHOTO MUPOBO33PEHHS, YCTAHOBIEHUIO
JIOTUYECKUX CBSI3€M B OKpyXkarouleil npupoje. JlaHHas mporpamma CrocoOCTBYET pPa3BUTHIO Y
yyaluxcs YMEHHMH IOMCKOBO-HCCIIEIOBATEIbCKON /EATEIbHOCTH, CIIOCOOHOCTH BBICKA3bIBATh
CBO€ MHEHHME, pa3BUTHIO ILEJIOr0 psfa JIMYHOCTHBIX KauyecTB  (OTBETCTBEHHOCTD,
CaMOCTOSITENIBHOCTh M T.A.). IIporpamma mnpenycMaTpuBaeT aKTHMBHOE MpPOSIBIEHUE 3HAHUM,
YMEHHUH y4aluxcsi, 0CO3HaHHE 3HAUMMOCTH 3KOJIOTUYECKUX 3HAHUH, MX LIEHHOCTU. bnaromaps
JAHHOW TporpaMMe Y YYEHUKOB IMPOJIOJKUT pPa3BUBAThCA IIO3HABATENbHBIM HHTEpEC K
9KOJIOT'MH, YyBCTBO CONPUYACTHOCTHU K 001IEMY JEITy.

enau u 3apauu:

e (GOpMHUPOBAHHE DKOJOTHYECKUX 3HAHUN, YMEHHH W KYyJIbTYphl IIKOJIHHHUKOB B
X0JIe TEOPETUYECKOW TOJITOTOBKM M IMOWCKOBO-HCCIICIOBATEIBLCKON JIes-
TENBLHOCTH,

® Ppa3BUTHE MHTEPECA K IKOJIOTUHU KaK HAYUHOU TUCITUIUINHE;

® TPUBUTHE MHTEPECAa K HAYYHBIM HCCIEAOBAHHUSIM Ha OCHOBE OCBOCHHS METOJIOB

M METOIUMK TI0 U3YYCHHIO OSKOCHCTEM, OpraHU3alMd MOHUTOPHUHIOBOM
IEeITEIbHOCTH;
npodeccuoHanbHask OpUEHTAIIUS ITKOJIBHUKOB;
(hopMupOBaHKE TOTOBHOCTH IIKOJBHUKOB K COIMATLHOMY B3aUMOJCHCTBUIO TIO
BOIPOCAM  YIIYYIICHHS KadyecTBa OKPYKAWOIICH cpefpl, BOCHUTAHHE U
Mpormaranjia akKTMBHOM TpPaXIaHCKOW IMO3MIIMKM B OTHOIICHUHM 3alllUThl U
COXpaHEHUs MPUPO/IBI.

B COACPKaHUU DIJICKTUBHOI'O KypCa MACJHACTCA aKICHT HA YCHUICHUU [JCATCIBbHOCTHOI'O
KOMIIOHCHTA, YTO OIIPCACIIACTCS COLUAIbHBIM 3aKa30M COBPCMCHHOI'O 06].].[6CTBa

IInanupyemMble pe3yJbTaThbl 0CBOECHHS MIPOrPAMMBI:

HporpaMMa npeayCcMaTpmuBacT JOCTUKCHHUEC CIICAYIOIINUX PE3YJILTATOB O6pa30BaHI/IHI



XapaKTepU30BaTh BUJIbl AHTPOIIOT€HHOTO BO3ACUCTBUS HAa OKPYKAIOIIYIO
cpeny;

OOBSICHATH 3HAYCHUE TOHATHI: OMOWHAMKALWSA, BUIbI OMOUHAMKALNH, (H-
TOMHUKALNSA, GUTOUHINKATOPHI;

y3HaBaThb BUJbl PACTEHUH U KUBOTHBIX, SBJSIOUIMXCS MHAMKATOpaMHu CO-
CTOSIHUSL OKPY/KAIOLIEH CPEJIbl;

MOHMMATh BKJIaJ 3apyOeXKHBIX U OTEUECTBEHHBIX MCCIIE0BATENCH B U3yde-
HHEe OMOMHIUKAIINY;

OTPEJEIATh ATAIbl KAPTUPOBAHUS 3arPSI3HEHUS;

ONMCHIBATh METOJIbl JIMXCHOMHJUKALUU U (QIYKTyHPYIOIEH CUMMETPUHU;
METO/IbI OIIEHKH CTPECCOBOTO BO3JCHCTBUS HA PACTEHUS: MOP(POJIOTHUECKHE
1 (GU3U0JIOT0-ONOXMMHYECKHE;

XapaKTepU30BaTh MEXaHU3Mbl YCTOMYMBOCTH pPAaCTEHUN K HEOJAronpusT-
HBIM  (aKTopaMm; Ta30yCTOMYMBOCTH  (OHOJIOTHYECKYIO,  aHATOMO-
MOP(OTIOTUICCKYIO u (buU3H0JIOT0-OMOXUMUYECKYIO); BIIMSTHUE
KJIINMAaTUYECKUX YCIOBHM TEPPUTOPHUHM HA Ta30yCTOWYMBOCTH PACTECHHN;
IPYINIbl YCTOMYMBOCTH PACTEHUN;

JIMIHOCTHBIE PE3YIbTATHI:

MIPUHATHE YJaIUMUCS IIPABUII OXPaHbl OKPYKAIOIIEH Cpebl;
Pa3BUTHE MOPAIBHO-3TUYECKOTO CO3HAHUS;

IMOJIYYCHHEC YUallIUMCA OIIbITa MEPECIKMBAHUA U MOSUTUBHOI'O OTHOMICHUS K 0a30BbLIM

IIEHHOCTSIM O0IIIeCTBa, IICHHOCTHOTO OTHOIIEHUS K OKPYXKAIOIIeH cpejie.

MertanpeaMeTHbIE PE3YIbTATHI:

IIOHUMATh, YTO TAaKO€ DKOJIOTHYECKHI MOHHUTOPHHT, TEIN SKOJIOTUYCCKOIO
MOHHUTOPHHIa, OCOOEHHOCTH €r0 OpraHH3allii U MPOBEACHUS, 3HATh MCTO-
PHIO €ro pa3BUTHS;

OTIPEENATh BUIBI U MOACUCTEMBI SKOJIOIMUYECKOr0 MOHUTOPHHIA, MPUHIU-
TbI Kaccu(UKauK BUIOB 9KOJIOTHYECKOTO MOHUTOPHUHIA;

OTIMCHIBATh OCHOBHBIE METO/IbI IKOJIOTHYECKOTO MOHUTOPUHTA;
KJIaCCU(UIIMPOBATH METO/bl U METOJMKU HMCCIIEI0BAaHUS 3arpsi3HEHUs: 00b-
€KTOB OKPYKAIOILIEH CPEJIbI;

Tema

OcHoBHOe coaep:xaHue
JacoB

KoanuecTBo

IIpakT
HKa

Moy 1. O61ue Bonpochl 3K0J0ru4eckoro MOHUTOpuHra (8 )

Teopus

Tema 1.1. Dxomoru-
YeCcKUN MOHHTOA
punr. Hcropus pas-
BUTHUS

Tlousarue 00
(MOHUTOPHUHTE  OKPY)KAIOLICH
9KOJIOTMYECKOI0  MOHHUTOPHHTIA.
MOHHMTOpHHTa B Poccun

9KOJIOTUYECKOM  MOHHTOPHUHIE
cpenbl).  llenu

N3  wucropun

Tema 1.2. Buger o
MMOJCUCTEMBL DKOJIOA
TMYECKOTO MOHHTOA
pUHTa

KJ'IaCCI/I(I)I/IKaLII/IH BUJI0B 9KOJOTHYCCKOTI'O|
MOHUTOPHHTA. IToacucremsel 9KOJOTHUYCCKOTQ
MOHUTOPHHTA. ypOBHI/I MOHUTOPUHIA. OOBEKTH]

Ha6J'IIO,Z[eHI/I$I M IOKa3aTciin

Tema 1.3. MeTonasl
SKOJIOTHYECKOTO
MOHUTOPHHIA

Meto sl HCCIIEeIOBaHUS. buonornueckunii
MOHUTOPUHI KaK METOJ[ HCCIIEIOBAHUs: 3Talbl U
coxepxkanue. [IpenmyinecrTBa KUBBIX UHAUKATOPOB.
MOHUTOPHUHI COCTOSIHUSL TPUPOAHBIX PECYPCOB B
Poccun

Tema 1.4. buoun-
UKALA U €€ BUIBI

[lonsitne o Ououngukanuu. Kraccuduxamus u
XapaKTePUCTUKA BUAOB OMOUHIMKAIIIT




Tema 1.5. KaprtupoqllpoBenenue KapTUPOBaHUS 3arpsi3HEHHBIX 2
BaHUE  3arpsA3HEH-{YYaCTKOB: 3Tambl padOTHl U UX cojiepxanne. DU3NKo-
HBIX Y9aCTKOB reorpa$nqecxne u HKOHOMHKOA

reorpauueckue  XapakTEepUCTUKU  TEPPUTOPUY
oOcnenoBanus
Tema 1.6 |@OurtonHaukaus Kak OIMH W3 METOJOB OLICHKH 2
@uToMHAMKALKA [KayecTBa  OKpyxkaromed cpenpl. llonsatue o
KaK coctaBHasd(puTOMHAMKAIMKA ¥ (puTOMHAMKAaTOpax. OpraHnu3MbI-
4acThb 9KO-[pErUCTPaTOPBI U OpraHU3Mbl-HAaKOIIUTENH.
JIOTUYECKOTO Mopdodomnoruaeckue WU3MEHEHUs ACTEHUI,|
MOHUTOPHUHIA UCIOJIb3yeMble B OMOMHIMKALUU. CHOBHBIE)
pacTeHUsI—UHINKATOPbI 3arpsi3HEHUS

aTMOoC(epHOTo BO3IyXa.
Bxman poccuiickux U 3apyO€KHbBIX YYEHBIX B
pa3BuTHE (PUTOUHIMKAIINN

Moayab 2. DK0JOrHYeCKHiT MOHMUTOPUHI 3arpPsi3HEHUs] HA3eMHO-BO3AYIIHOH Cpeabl:
COBpeMeHHbIE MeTO/Ibl OMOMHIUKAIMOHHOTO AHAJIM3A 3arPsi3HEHHsA aTMOC(HEpPHOro
Bo3ayxa (29 u)

Tema 2.1. Jluxeno/IMmaiiHUK  KaKk  ONpeNeNUTENd  3arps3HeHus 3 4
MHJUKaIuUs BO3NymHOM  cpenpl.  CTpoeHue  JIUIIAWHUKOB)
BiisiHue XMMHYECKMX BELIECTB HA JIMINAWHUKM
Meronaps! yuéra TUIIaiiHUKOB.

[IpakTukym.
OnpiT «Omnpenenenre CBsA3€ BOJOPOCITH U rpuda B
COCTaBE JIMIIAHUKAY.

UccnenoBatennckas padora «OmnpeneneHrue CTerneHn
3arpsA3HCHUA BO3yXa 10 COCTOSHHIO JIMIIIAUHHUKOBY

Tema 2.2. OuenkalAcuMMeTpHsl JUCTOBOTO ammapara Kak IokKaszaTteiab 0 3
COCTOSIHUSI  CpelbllCTpeccOBBIX (hakTOopoB. TpeboBaHus K BHIAM-
Ha OCHOBE METOJa|0MOMHAMKATOpaM. MEeToAbl OLIEHKH CTPECCOBOTO
GbayKTyHpyromen (BO3eHCTBUSI HA paCTEHUS.
aCUMMETpUU
HccnenoBarenbckas pabota «3ydyeHue
GbaykTyHpylonel acMMMETPpUM Y PACTCHHH Kak
MOKa3aTessl KauecTBa CPeIbl OOUTAHUSY.

HccnenoBatennckas pabora «PacuérHas OIleHKa
KOJIMYECTBA BHIOPOCOB BPEIHBIX BEIICCTB B BO3IYX|
OT aBTOTPAHCIIOPTAY.

I/ICCHeﬂOBaTeHBCKaﬂ pa60Ta ((OHeHKa COCTOsHUS
APEBOCTOS IIapKar

Tema 2.3.| BausHue — 3arps3HMTENCH  Ha  XUMHYeCKHd 3 6
I'azouys- IPOLECCHI, IPOUCXOAAIME B KIETKAaX PacCTEHUMU
CTBUTEJIIBHOCTh 1 BHemHMe NpU3HAKW NOBPEXACHUA PACTEHUH
ra30yCTOMYMBOCTh | TOKCHUYHBIMM BEIIECTBAMU. AJlanTanysi pacCTEeHUN K
pacTeHui JEUCTBUIO Ta30B. MexaHU3Mbl  yCTOMYHMBOCTH
pacTeHui K HeOnaronpusATHeIM Gakropam. ['pynmsl
ycroiunBocth  pacteHuil.  Illkama  OleHKH
ra3oyCTOMUMBOCTH  pacTeHu. XapaKTEpUCTHUKA
JPEBECHBIX MOPOA M KyCTapHUKOB IO KJlaccam
ra3oyCcTOM4NBO-CTH U nbUIeUIBTPYIOIIEH
CIIOCOOHOCTH.

IIpakTukyMm.

IIpoexTHO-uCcnenoBarenbckas padora «M3ydeHue
COCTOSIHUSI PaCTUTENIBHOCTH U pa3paboTKa MPOeKTa
03€JICHEHHs CBOETO MUKPOpaioHa»

Tema 2.4. Cuexxuplid CHEXHBIM TOKPOB KaK HWHAWKATOp IMpOLECCoB| 2 2
IIOKPOB KaK WHIM{ 3aKHCIEHUS IPUPOJIHBIX CPEl.
Katop 3arpssHeHus] IIpakTukym.

IIPUPOIHON Cperbl HccnenoBatensckas pabota «CHEXHBI TOKpOB
KaK MHIUKATOp  3arps3HeHus aTMoc(epHOro
BO3/yXa TOPOJCKON CpeabD». N3yuenue
($U3NYECKUX U XUMUYECKUX MTapaMeTPOB CHEra




Moayb 3. MOHMTOPHMHI BOJAHOM Cpelibl: OMOMHIMKALNS 3arPsi3HeHUs BOTHOM
cpeabl (15 u)

Tema 3.1. Metonsl [['uapoOuoioTHYeCKUl aHAIM3 KaKk OWOJIOTHYECKUH
rUIPOOHONIOTHYe-  [METOJ OLIEHKU KadecTBa BoAbl. [lokasaTenu creneHy
CKOTO aHaJu3a 3arpsi3HeHUsA. Pacu€THble MHIEKCHI B 3KOJIOTHUYECKOM
MoHUTOpUHTe. [IpenmymiectBa W HEJIOCTaTKH
OMOJIOTUYECKUX METOJIOB OIICHKH 3arpsiI3HEHHS BOJIBI
Canpo6HOoCcTh Oprann3MoB. DakTOPbI, BIAUSIONIUE HA
canpo0-HOCTh BoAoéMa. Meroauka paboTel ¢
npobamu 3000eHTOCa

Tema 3.2. MetomqukdCbop u  o0paboTka JaHHBIX O  cTemeHu| 3
paboTel ¢ TPOOAMHAHTPOIIOI€HHON Harpy3ku Ha BOJHBIA OMOI€OLEHO3.
3000eHTOCA CocraBienue nacnogTa XapaKkTepU3yeMOro BoJ0éMa.

DKoJIoTH4ecKre 0COOEHHOCTH BoJioeéMa. BrisiBiieHue
CTENEHU aHTPOIIOT€HHOM HAarpy3Ku Ha BOJHBIM OHO-
TreOLIEHO03 yTEM NPUMEHEHUS MeTo1a
300MH/IUKALIUH. BrisiBnenue CTETeHU aH-
TPOTIOT€HHOM HArpy3KHW Ha BOJHBIN OMOreoleHo3
MyTéM MPUMEHEHHSI METO/1a (PUTOMHIUKALINH.

[IpakTuueckas pabora «3yuenne kauecTBa BOJIbI U3
pPa3IUYHBIX TPECHBIX HUCTOYHUKOB». OmpenerneHune
(DMBUKO-XUMUYECKUX TIOKa3aTesel BOIbI

Monysib 4. MonutopuHr nous (18 1)

Tema 4.1. buoungu{3yuenue 3arps3Henus mous KoBpoma. Ctpykrypd 8
Kallisl 3arpsA3HEHUSPKUBOTHOTO HACENEHUS MOYBBI U (AKTOPBl €rg
MIOYBEHHOMU Cpelibl  [Pa3HOOOpasHsL. ®dayHH-CTUYECKASIOMOH TUKAITHS,
WN3menenne BUIOBOrO cocTaBa M KOJHMYECTBA
MMOYBEHHBIX U  HAMlOYBEHHBIX OECMO3BOHOYHBIX
KUBOTHBIX  Kak  IIOKa3aTellb  aHTPOIOI'€HHOTIQ
BO3JICMCTBUSA Ha OKpYXalollyl0 cpeay. BrnusHug
TEXHOT€HHOTO  3arpsi3HEHHs]  HAa  IOYBEHHBIX
0€CI03BOHOYHBIX.

[IpakTukym™m.
UccnenoBatenbckast paborta «l3ydenue QU3NKOA
XMMHYECKUX CBOMCTB IIOYB MIKOJBHOTO JIBOpA
YcTaHoBlIeHHE  3aBUCHUMOCTH ~ MEXAY  (PU3UKOA
XMMHYECKUMU CBOMCTBAMH TMOYBBI U YUCIEHHOCTHIO
0€CII03BOHOYHBIXY.

OnbiT «BbIsIBIEHHE pOJM  JOXKAEBBIX YEpPBEH B
MOYBOOOPA30BATEIIHLHOM MPOIIECCEN.

OnblT «BBIsIBIEHHE 3aBUCHMOCTH MCKAY (1)I/I3I/IKO'
XUMHUYECKUMHM CBOMCTBAMH IMOYBBI U UMCIEHHOCTHIO
0EeCIIO3BOHOYHBIXY.

HpaKTI/I‘IeCKaH pa60Ta «OnpeneneHI/Ie KHCJIIOTHOCTH
IMIOYBBI C IIOMOIOBIO IMPHUI'OTOBJICHHBIX HWHIUKATOPOB|
Ha paCTHTeHLHOﬁ OCHOBC».

HpaKTI/I‘{eCKaH pa60Ta «O%pe,[[eﬂeHI/Ie KHUCJIOTHOCTHU
ITOYBBI pa3JIMYHBIMU CIIOCOOAMMU.

OneiT  «BcxoxecThb CEMSH KpeccC-CajlaTa  KakK]
IOKa3aTeCJib 3arpsA3HCHUSA IMOYBBD». OnpIT «9Hepr1/151
ImpopacTtaHuss CEMAH OJyBaHYHKa J'ICISB.pCTBeHHOl"O
KaK IMOKAa3aTCJib 3arpsA3HCHUSA ITIOUYBCHHOU CPCALD).

OnpiT «I/I3yLICHI/Ie KadcCTBa IbIIbIIbLI paCTCHI/Iﬁ KakK
TIOKa3aTeCJIA 3arpsA3HCHUA CPCAbL OOHTaHHN.

OKcliepuMEHTaJIbHAS pabota «Onpenenenue]
COJIEp’KaHUs CBUHIIA B 3€JIEHON Macce ra30HHbBIX
TpaB»




Tema 4.2. Jloxne{Mcnonb3oBaHue JOXKAEBBIX uepBed u Jpyrux 2 2
BbI€ YEPBH KaK HMH-{0ECIO3BOHOYHBIX IPH OICHKE CTETIIEHU BO3ACHCTBHS
JUKAaTOpbl ~ 3arps34{aBTOTpPAHCIIOPTa M JAPYIMX 3arps3HUTENEd Ha)
HEHHOCTHU IIOYBBI  [PKOCUCTEMBI. ODKOJOTMYECKHE TIPYHIbl J0XKICBbBIX|
yepBeil. Bimsinne kmumarndeckux (pakTopoB U TUMA
[104B Ha PaclpoCTPaHEHHUE JOKIEBBIX YEPBEH.

[IpakTukym.

Hccenenosarenbekas pabora_ «H3yuenne
YUCJIICHHOCTH JIOKICBBIX 4YEpBEM B Pa3IUM4HBIX
OMoleHO3aX  KaKk  IoKas3arens  CTa0MIIBHOCTH
IIOYBEHHOU CpeabD»

Cooepirrcanue 3anamuil

MOJYJIb 1. O61me BONPOCHI IKOJIOrHYeCKOro MOHUTOPUHTA (8 1)

Tema 1.1. DOxonoruueckuid MoHUTOpHHI. Mcropusi pasutus. Ilonarue o0 3KoJOrHYECKOM
MOHHUTOPHHIe (MOHUTOPUHIE OKpYyXaromiel cpensl). Llenn skonornyeckoro Mmonutopunra. 13
HCTOPUU CO3/IaHUs CUCTEMbl MOHUTOpUHTa B Poccuu.

Tewma 1.2. Bujpl ¥ MOACHCTEMBI KOJOTHIECKOTO MOHHTOPHHTA

Knaccugukanus BUAOB 3KOJOTHYECKOTO MOHHUTOPUHTA: MO MPOCTPAHCTBEHHOMY MPHUHIUITY —
JIOKaJNbHbBIN, perHOHAIbHBIN, HAIIMOHAIBHBIN, MEXKTOCYIaPCTBEHHBIN U II100ANbHBIN; 10 00BEKTY

ciexeHus: — (QOHOBBIN (0a30BbIN), UMIAKTHBIA (TOYEUHBIN), TEMATUYECKUI; O MPUPOTHBIM
KOMIIOHEHTaM — TeOJIOTHYECKHM, aTMochepHbId, TUAPOJOTUYECKUH, Teo(pU3nuecKuid,
MMOYBEHHBIN, JIECHOM, OMOJOTHYECKUN, T€OOOTAaHMUYECKHH, 300JIOTHYECKUN; TIO0 OpraHU3allH-
OHHBIM  OCOOCHHOCTSIM —  MEXKAYHapOJHBIH, TOCYAAPCTBEHHBIM, MYHHUIIUTATbHBIN,

BEIOMCTBEHHBIH ¥  OOIIECTBEHHBIN. [loacucremMbl  HKOJOTMYECKOTO  MOHUTOPHUHIA:
reoU3NUECKi, KIMMATHYCCKUN, THAPOMETCOPOJIOTHICCKUN, OMOJOTHYECKH, MOHUTOPHHT
3J10pOBbSl HACENCHHS. YPOBHM MOHUTOPUHIA: JECTalbHbIM, JOKAJIbHBIA, PErMOHAIBHBIN,
HAIMOHAILHBIN U r7100a1bpHbI. OOBEKTHI HAOMIOAEHNA 1 [IOKA3aTEIH.

Tema 1.3. MeTOI[BI 9KOJIOTHYCCKOTI'O MOHUTOPHHI'A

MeTOI[BI HCCICAOBAaHUA: THUCTAHIIMOHHBIC (aBPOKOCMI/I‘IeCKI/Ie) n HazemHele. I[loHsATHE O
OMOJIOTHYECKOM MOHHUTOPHHIC. buonornueckmii MOHHUTOPHHI' KaK ME€TOJ HMCCJICOO0BAaHUs: OTaIlbl
Hn COACpIKAHUC. Ilonsrue o 6I/IOI/IH,Z[I/IK3LII/II/I KaK MCTOJC HCCICAOBAaHUA. HpCI/IMyH_[eCTBa JKHUBBIX
HHAUKATOPOB. MOHI/ITOpI/IHr COCTOSIHUSA IMTPUPOJHBIX PECYPCOB B Poccun.

Tema 1.4. BuonHaukanusa v €€ BUIBI

[Tonsatue o Owoumnamkanuu. Krnaccupukanmwss W XapaKTepUCTHKA BHJIOB OHOWHIWKAIUU:
cnenuduueckas U Hecnenuduueckas OMOMHAMKAIIMS, TpsAMas M KOCBEHHash OWOWHIMKAIIWS,
perucTpupyromias OMOMHANKAINUS U OMOUHIUKAIUS TI0 aKKYM YIISALINU.

Tema 1.5. KaptupoBanue 3arpsi3HEHHBIX Y4aCTKOB

[IpoBeneHne KapTUpOBaHMs 3arps3HEHHBIX YYaCTKOB: 3Talbl pabOThl M MX COJAEp)KaHHE.
CopneprxaHue MOArOTOBUTENLHOTO 3Tana paboThl: cOOp MaHHBIX 00 MCTOYHMKAX 3arpsi3HEHMS;
COJIepKaHUE XapaKTEePUCTHKH MPOMBIIUIEHHBIX 00bekToB. COOp Marepuana O MPHUPOJIHO-
KIMMaTUYEeCKUX YCIOBUAX obOcienyeMoil Tepputopun. CoaepskaHue OCHOBHOTO 3Tara paboThl:
OILIEHKa aHTPOIIOTEHHOTO BO3JEHCTBHs Ha OKpyXaromyto cpeny. Hanecenue mudpopmanmu Ha
KapTy: 00bEM HH(POPMALIUHU U TOPSI0K HAHECEHHUS.

Tema 1.6. DuTONHAUKAIIMA KaK COCTaBHAs YacTh SKOJIOTHUECKOTO MOHHUTOPHHTA.

duToMHIMKAIMA KaK OJUH U3 METOJOB OILIEHKH KadecTBa Oprxcanmeﬁ CpCabl. Ilonsatue o
(1)I/ITOI/IH,Z[I/IK8.I_[I/II/I u (I)I/ITOI/IHI[I/IKaTOan. Bo3MoXXHOCTH METOZIOB (I)I/ITOI/IHI[I/IKaI_II/II/I. Opr AHU3MBI -
PETUCTPATOPBI U OPTraHU3MbI-HAKOIIUTCIIN. V4EéT BHEUIHUX U BHYTPCHHUX (I)aKTOPOB npu
MMpOBCACHUUN 6I/IOH,Z[I/IKaLII/II/I. Mop(l)onomqecxne HN3MCHCHUA paCTCHHﬁ, HCIIOJIb3YEMBIC B
61/IOI/IH,[[I/IK8.I_[I/II/I. HN3meHeHus OKpaCKu JIMCTBCB: XJIOPO3bl, HCKPO3bI, NPCKIACBPECMCHHOC YBAla-
HHUC, ,[[C(I)OJ'II/IaI_II/I}I; HU3MCHCHUA pa3sMCPOB OPraHoOB, (I)OpMBI, KOJIMYCCTBA U IIOJIOKCHUS OPraHOB,
JKU3HEHHOM (bOpMLI, Kn3HEHHOCTH. OCHOBHEIC pacTCHUA — HUHAUKATOPBI 3arpA3HCHUA



aTMocgepHOro Bo3ayxa. M3 uCTOpuH BoImpoca pa3BUTHA (PUTOMHIMKAIIMM Kak MeTona. Bxian
3apyOEKHBIX U OTEYECTBEHHBIX UCCIICI0BATEICH.

MOAYJIb 2. Jkonornyeckuii MOHMTOPUHI 3arpsi3HEHHs] HA3eMHO-BO3AYIIHOW Cpebl:
COBpeMeHHbIe MeTOAbl OMOMHJANKAIMOHHOIO AaHAJM3a 3arpsi3HeHHs aTMoc(epHOro
Bo31yxa (29 u)

Tema 2.1. JIuxeHOMHAUKALTUS

JInmaiHUKK KaK ONPEAEIIUTENN 3arpsA3HEHU BO3AYIIHOM cpepl. [IoHsaTHE 0 nuIIaiiHuKax u
MeTojie JuxeHoumHaukauuu. CTpoeHue nuiaiHuka. B3aumoneiictBue rpuba u BOJOPOCIH.
[TonsTue o taymuome (crnoesuile). TuUnbl IMIIAHHUKOB [0 BHEIIHEMY BUAY TaJLIOMOB: HAKUITHBIE
(KOpKOBBIE), JHCTOBaTble M KYCTHUCThlE. XapaKTepUCTHKA THUIIOB JIMIIAMHUKOB. BriusHue
XMMUYECKUX BEIIECTB Ha JIMIIAWHUKA. VI3MeHeHuss Ha MOP(OJOTHYECKOM W aHATOMO-(H-
3MO0JIOTMYECKOM YpOBHSX. JIOCTOMHCTBA M HEOCTATKU JTUXEHOMHIMKALIUY KaK METO1a U3y4eHUs
3arpsi3HEHUs  OKpyXkatomed cpenpl. Meronsl  yuéra numaiiHukoB. PasHooOpasue u
XapaKTepUCTUKA METO/IOB YU€Ta JMIIAHHUKOB: METO/Ibl MAPIIPYTHOTO y4€Ta; METOJ Mpoduieil;
CTallMOHapHbIE METOAbl M METOJ MpoOHbIX Iomaned. IlapaMerpbl KOJMYECTBEHHOTO Y4éTa
JUIIAWHUKOB: BCTPEUYAEMOCTh (YacTOTa BCTPEYAEMOCTH) M KBajpar (yu€THas IUIOIIA/KA).
KpaTkas uctopus pa3BuTHS JIMXCHOWHUKALIUH.

[IpakTukym

Onvim «Ormipenenenne CBsi3ed BOJOPOCTH U Tpuba B COCTaBe JIMIMAWHUKAY: OMPEIEICHUE
MIPOYHOCTHU CBsI3eil Bojopociu u rpuda B cOCTaBe JMIIAWHUKA, BOZMOKHOCTH MX Pa3elIbHOTO
CYIIECTBOBAHMSL.

Hccneoosamenvckaa paboma «OrnpeneneHre CTENEHU 3arpsA3HEHHs] BO3JyXa MO COCTOSHUIO
JUIIAMHUKOBY:  OMNpEeIeNeHUe CTENEeHW TOKPhITHS U  CTENEHUBCTPEYAEMOCTH  THUIIOB
JUIIAHHUKOB; ONPEJENIEHNE Pa3MEPOB PO3ETOK U KUZHECIIOCOOHOCTH JINIIAHHUKOB.

Tema 2.2. OneHka cOCTOSIHUS Cpelbl Ha OCHOBE MeToJa (IyKTyupyroueil acuMMeTpuu

AcumMmeTpus JTUCTOBOTO ammapaTa Kak IoKas3aTellb CTpeccoBbIX (akTopoB. TpeboBaHus k
BUJIaM-OMOMHAMKATOpaM. METo/Abl OLIEHKH CTPECCOBOIO  BO3JEHCTBUS HA  PACTEHUS:
Mopdosorudyeckue (HaIM4Yhe XJIOPO30B U HEKPO30B, U3MEHEHHS JUIMHBI M MAacChl JIUCTHEB) U
¢dbusmosoro-6noxumMuueckne  (OBOA-HEHHOCTh,  NUTMEHTHBIM  cocTaB).  [loHaTtne o
baykTynpyromiei acuMMeTpun. MojieibHbIe 0ObEKTHI.

[IpakTukym

Uccneoosamenvckas paboma «3ydenne (QayKTyupyromed acHMMETPUU Y PAacCTeHHUH Kak
MoKasartessl KauecTBa cpeibl oOuTanus». PekoMenaanuu no oréopy Matepuasia U padoTe ¢ HUM.
XapakTepucTUKa HCCIEIyeMbIX YYacTKOB paiioHa IO HAJIWYHUIO CTAllMOHAPHBIX HCTOYHUKOB
3arpsi3HEHUs W 10 TPAaHCIOPTHOM Harpy3ke. OOpaboTka JaHHBIX MO OLEHKE CTaOWIBHOCTU
pa3BUTHUS C HUCIOJb30BaHHEM MEpHBIX MPHU3HAKOB (mpoMepoB mucta). Pacuér mokazareneit
acummeTpuu. OneHKa KayecTBa Cpe/ibl M0 3HAYCHUIO HHTETPAJIbHOTO TOKa3aTelis CTa0MIbHOCTH
pa3BUTHUSL.

Memoouxu u3syuenus napamempos Grykmyupyoueli acumMmempuy JIUCmbes. W3y4eHUe
napameTpoB (pIyKTyupyromeil acCiMMETPUH JTUCTbEB OepE3bl MOBUCIION, JIUIBI CEPIEIUCTHOM,
KJIEHA OCTPOJIMCTHOTO, 1y0a YeperryaToro.

Hccneoosamenvckasn paboma «Pacu€THasi OIleHKa KOJIMUYECTBA BHIOPOCOB BPEIHBIX BEILIECTB
B BO3AyX OT aBTOTpaHCHopTa». Pacuy€r cpemHecyTOYyHOTro MOTOKAa aBTOTPAHCIOpTA Ha
KOHTPOJIbHBIX y4YacTKax; YJENbHOTO pacxoja TOIUIMBA; KOJMYECTBA TOIUIMBA Pa3HOTO BH/IA,
C)KMTaeMOT0 JIBUTaTeNIIMUA aBTOMAIIIMH; KOJIMYECTBA BBIJCIUBIINXCS BPEIHBIX BEIIESCTB.

HUccneoosamenvcrkaa paboma «OueHKa COCTOSIHHSL JpeBOCTosl mapka». [IpoBeneHue
WHBEHTApHU3aIMN JIPEBECHBIX HACAXKICHUH H3ydyaeMoil TeppuTOopuu (KIIIOUYEBOTO YYacTKa).
Pacuér BrICOTHI 00BEKTOB 0€3 clieluanbHBIX MPUOOPOB pa3NUUHBIMU crioco0amu. Onpenenenre
OKPY’KHOCTH W JMaMeTpa CTBOJA; MPUMEPHOrO BO3pacTa JEPEBHEB HMCCIEAYEMOW IIOMIAIKH.
CocraBnenue Qopmynsl apeBoctos. OmpeneneHre COCTOSIHHUS APEBOCTOS Mapka C HCHOIb30-
BaHUEM MPOCTEUILIEN IIKAJIBI.

Tema 2.3. 'a30uyBCTBUTENBHOCTD M F'a30yCTOMYMBOCTD paCTEHUIN

BnusHue 3arpssHuTEneil Ha XMMHYECKHE IPOLECCHI, MPOUCXOIANIME B KIETKAaX PACTEHUM.
BHemHue npuU3HAKM TOBPEXKJIEHUS pPACTEHUH TOKCHYHBIMU BeuiecTBamu. [loHsaTne o
ra30yCTOMYMBOCTH M Ta304yBCTBUTEIBHOCTH pacTeHUH. AnanTanus pacTeHMM K JEHCTBHUIO
ra3oB. MexaHU3Mbl YCTOWYMBOCTHPACTEHUH K HeOIarompuaTHeIM ¢axTopaM. buonoruueckas,
aHaTOMO-MOpPQO- JIoTHUecKass U (PU3HOIOTO-OMOXMMHYECKasi Ta30yCTONYUBOCTb. BiusiHue Kiu-
MaTUYECKUX YCIIOBUH TEPPUTOPUH Ha ra30yCTONYMBOCTh pacTeHUi. ['pymbl ycToiunBOCTH



pacrenuii. lllkana ONEHKM Tra30yCTOMYMBOCTM pacTeHUil. Poisib 3€nEHBIX HACaKIACHUU B
OYMILEHUH TOPOACKOro Bo3ayxa. IIbuie3anepKuBaroniue CBOMCTBA Pa3Iu4HbIX IIOPOJ JE€PEBLEB
M KYCTapHHUKOB. XapaKTepUCTHUKAa PACTCHHA MO MbUIeQUIBTPYIOMEH CHOCOOHOCTH.
XapakTepuCTHUKa APEBECHBIX IIOPOJ U KyCTAPHUKOB I10 KJIACCaM ra30yCTOWYUBOCTH.
IIpakTuxym

IIpoexmno-uccnedosamenvckas paboma «3ydyeHHe COCTOSHHUS PACTUTEIBHOCTH U
pa3paboTka TPOEKTa O3EJEHEHHs CBOETr0 MHUKpopaiioHa». OmpeneneHHe BHIOBOTO COCTaBa
JPEBECHO-KYCTAPHUKOBBIX TOPOJI, TOBPEXKIEHUM U 3aboneBanuil. M3ydeHue cocTOsTHUS
JPEBECHBIX MOPOJ BJIOJIb aBTOAOPOI C pa3jIM4YHOW cTeneHblo Harpy3ku. CocTaBieHHE KapThbl
ra3o0yCTOMYMBOCTH JPEBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTH PaliOHA MPOKUBAHUSA HA OCHOBE
JAHHBIX [TPOBENEHHOTO HUccieoBaHus. PazpaboTka mpoekTa 03eJ1€HEHHs CBOET0 MUKPOpPaiioHa.

Tema 2.4. CHEXXHBII TOKPOB KaK WHIAMKATOP 3arps3HEHHS TPUPOTHON CPE/IbI

CHexHbII MOKPOB KaK MHAUKATOP MPOLIECCOB 3aKUCIEHUS IPUPOIHBIX Cpell. DTarbl
3arps3HEHUs] CHEKHOTO TIOKPOBA.
[IpakTukym

Hccneoosamenvckas  paboma  «CHEXHBI TOKpPOB KaK  WHAWKATOpP  3arps3HEHUS
aTMoc(hepHOTO BO3/yXa FOPOJACKOM cpenbl». MeTtonrka paboThl CO CHEXKHBIMU TIpobamu: oTOop
nmpo6 cHera, mpeaBapuTeNbHas 00paboTka MpoO, MOArOTOBKa MPOOBI, pacTaljIiBaHUE MPOOBI.
Omnpenenenne Macchl NOCTYIJIEHUI cHera Ha oOcieayemyro Tepputoputo. KommdyecTBeHHOE
OTIpeNieNieHne 3arps3HAoMmUX BemecTB. OmnpeneneHue (U3HYECKHX CBOWCTB TaJlOTO CHera:
MPO3PAaYHOCTH, HHTCHCUBHOCTH M XapakTepa 3araxa, IBETHOCTH.

Memoouka onpedeneHusi XUMU4YECKUX CEOLCME MAlo20 CHe2d: ONpPENeNIeHne KHUCIOTHOCTH,
COJCPIKaHUA OPraHUYCCKUX BCUICCTB, CIIOCOOBI OIPECACIICHUSA HAJINYHA MOHOB XKEJI€3a, CBUHIIA,
MeJH, XJI0pa, Cyab(aT-noHOB.

MOAYJIb 3. MOHUTOPHMHI BOAHOM cpem)(lz56n;mﬂnmcaunﬁ 3arpsi3HeHHMs BOJHOI cpebl

q
Tema 3.1. MeTopl THIPOOHOIOTMIESCKOTO aHATHA3a
IM'uapoOuoornuecknii aHaau3 Kak OMOJIOTMYECKUIT METOJ| OIlEeHKH KadecTBa BOAbl. lloHsTHE O
ruapoOnosiornueckoM aHanuse. [lokazaTenu cTeneHW 3arpsi3HEHUs: BHJIOBOE pa3HooOpasue,
IJIOTHOCTh BHJIOB, TJIOTHOCTh OPTaHU3MOB, IUIOTHOCTh OMOMACCHI M MOKa3aTeIbHOE 3HAYCHHUE
BUAOB. Pacu€THble WHIEKCHI B JKOJOTHMYECKOM MOHUTOPUHIE: HWHJIEKCHI, MCIOJIb3YIOIINUE
XapakTep MUTAHUSI OpraHu3MoB. MHIEKCHI, UCTIOJIb3YIONINE COOTHOIIEHUE KPYIMHBIX TaKCOHOB.
OmeHka KadecTBa OKOCHCTEMBI TI0 WHICKCAM BHJIOBOTO pa3HooOpa3usa. OreHka 30H
campoOHOCTM 1O TIOKa3aTelbHBIM opranu3MaM. OIleHka KadecTBa DKOCHUCTEMBI  II0
COOTHOIIICHUIO KOJIMYECTBA BUJIOB, YCTOMYMBBIX M HEYCTOMYHMBBIX K 3arps3HeHuto. MHIEKChI
obmHocTH (cxoacTBa). Kparkas xapakTepucTuka OMOJOTHYECKUX METOJIOB OIICHKH 3arpsi3HEHUS
BOJ: mpeumymiecTBa W  HemoctaTku. CampoOHocTh opraHu3zMoB. OrieHKa  CTENeHU
3arps3HEHHOCTH BOJ| IO TMOKa3aTeIbHBIM (MHAUKATOPHBIM) opraHu3mam. [loHsatue o campo6-
HOCTH, CanipoOHOCTH BHA, CHCTEME CanmpOoOHOCTH. 30HBI CAalpOOHOCTH: OJIM-TOCANIPOOHBIE, OeTa-
Me3ocanpoOHbie, anbda-Me30canpoOHbIe U TMOJIMCANPOO- HBIC;, WX XapakTepucTtuka. dakTopsl,
BIIMSIOIINE HAa CalPOOHOCTH BOJIOEMA.

Tewma 3.2. Metouka paboThl ¢ mpobamu 3000eHTOCA

Metonuka pabotsl ¢ npodamu 3000eHToca. COop mpod, ukcanus, STUKETUPOBAHUE,

00bEM 1poObI, 00paboTka Mpoo.

[IpakTukym

Cocmasnenue nacnopma xapaxkmepuszyemo2o 8000éma. ONrcaHue OCHOBHBIX 3KOJOTUYECKUX
0COOCHHOCTE BOJOEMA: IBET, MPO3PAavyHOCTh, TEMIIepaTypa, 3amax. BBIsSBICHHE CTElneHU
AHTPOTIOTEHHOW HArpy3Kd Ha BOJHBIM OHOreoneHo3 NyTEM TNPUMEHEHHUs MeToJa
3oonHAuKanuu. OrmnpeneneHre Kilacca KadyecTBa BOJ. BbIsBICHHE CTENEHU aHTPONOTeHHOU
Harpy3Kd Ha BOJHBIN OMOTreoleHO3 MyTéM MpUMEHEHHUs MeToAa (UTOWHIMKAIMU. DKCIpPEecc-
OIICHKA KaueCTBa BOJbBI IO CEMEICTBY PSACKOBBIX.

Ilpaxmuueckaa paboma «V3ydyeHue kauecTBa BOIbl U3 PA3IUYHBIX MPECHBIX HCTOYHUKOBY.
Omnpenenenve ¢uU3MYeCKUX TMoOKa3aTeneld oOpas3loB BOJBI: 3amaxa, IBeTa, MPO3PavyHOCTH.
Omnpenenenrne XMMHUYECKUX TMOKazareiael oOpa3oB BOJBI: HAIMUYWS KaTHUOHOB jKelie3a, CBUHIIA,
XJIOPUJI-MOHOB, HUTPATOB U HUTPUTOB, KECTKOCTU BOJIbl, AHUOHOB KUCIOTHBIX OCA/IKOB.

MOAYJIb 4. Mouutopusr nous (18 1)
Tema 4.1. buonHaMKaNUs 3arpsI3HEHUS TOYBEHHOMN CPE/IbI

H3y‘ICHI/IC 3arpsA3HCHHUA I1OYB MOCKBBI. CprKTypa JKHBOTHOT'O HaCCJICHUS IIOYBBI U (I)aKTOpBI
€ro pa3H006pa31/1;1. BausiHue TeXHOT€HHOI'O 3arpsiI3HCHHA Ha TOYBCHHBIX 0E€CIIO3BOHOYHBIX.



daynuctuueckas OMOMHIUKANMA. VI3MeHeHUe BUIOBOTO COCTaBa M KOJIMYECTBA TMOYBEHHBIX U
HAIlOYBEHHBIX OECIIO3BOHOUYHBIX JKMBOTHBIX KaK ITOKa3aTelb aHTPOIOTEHHOTO BO3JCHCTBUS HA
OKpYXaroIyto cpeay. BpiOop opraHu3smMoB JUisi TUArHOCTUKHA COCTOSIHUSL TIOYBEHHOW CpEIbl.
DKOJIOTHYECKHE TPYIIIBI IOYBEHHBIX OPraHU3MOB, XapakTepucTukarpynn. Mcropus pa3BuTus u
n3yueHusi OMOMHAMKALIMY TTIOYBBI B OTEUECTBEHHOM HayKe.
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