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MHNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma 3JIEKTHBHOTO Kypca «JKOJOTHYecKass Oe30MacHOCTb.
[IIkOMBbHBIA  AKOJOTUYECKHA MOHHMTOPHHT» pa3paboTaHa Ha OCHOBE MPUMEPHOU
nporpamMmbl 1.B. XomyToBoii «konorudeckast 6e30macHocThb. [IIKOTbHBIN 3KOTOTHISCKUI
MoHuUTOpUHD» /[ OOmIeCTBEHHO-HAYYHOE 00pa3oBaHue B KOHTeKcTe Tpeboanuii ®PI'OC
obmiero oOpazoBanmsi COOpPHUK MpOrpaMM 3JIEKTUBHBIX KypcoB s 9-11 kmaccos.
«[Ipocemienue». B coorBercTBUM ¢ DepepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJIaPTOM CpeIHero oomiero oOpa3oBaHHS, C YYETOM TpPEeOOBAHHWA K JIMYHOCTHBIM,
MpeIMETHBIM M METaNpeJAMETHBIM pPe3yJbTaTaM OCBOEHHUS OCHOBHOH 0Opa3oBaTelbHOMN
MPOrpaMMbl CpeHEero o01Iero o0pa3oBaHMs, OCHOBHON 00pa30BaTeIbHONW MpPOrpaMMoii
cpeanero obmiero oopasosanusi MBOY «COMI c. Pycckas Xananp YepHSIHCKOTO paiioHa
benropoackoit o6macTm.

PabGouass mporpamma kypca «3JKkojormdeckas —Oe3zomacHOCTh.  LIIkonmbHBIM
AKOJIOTMYECKUA MOHMTOPUHIY IpeJHa3Ha4YeHa JUIsl OpraHU3aluu 3JCKTUBHBIX 3aHSATUH B
10-11 ximacce 1 uMeeT OOIICHHTEIUICKTYAIBHYIO HAIIPABICHHOCTD.
®opmMma: 3JIEKTUBHBIN KypC.

Buj nesTeJIbHOCTH: TIO3HABATEIbHAS ICITEIHLHOCTb.

OO0uasi xapakTepuCcTHKA y4e0HOI0 Kypca

B conepxaHum 3JIEKTUBHOTO Kypca JeIaeTcsl aKLIeHT Ha YCUJICHUU JeATEIbHOCTHOTO
KOMITOHEHTA, YTO ONPENEISETCsl COIUATbHBIM 3aKa30M COBPEMEHHOI'0 OOIIECTBA B CBS3H C
BO3pPACTAIOIIMM aHTPOIOI€HHBIM BO3JEHCTBUEM Ha BCE MPUPOAHBIE CpEAbl M, Kak
CIEACTBHUE, YBEIMYHMBAIOUIUMHUCS IKOJOTMUYECKUMH pUCKaMH. JUIsI  3KOJIOTrHYECKOro
o0Opa3oBaHUs OpraHu3aLus MTOMCKOBO-UCCIIEI0BATENbCKOM NEeATEIbHOCTH B
COIIMONIPUPOTHOM OKPYKEHHU HMEET 0co0oe 3HaueHue. M myuinyro BO3MOMKHOCTH st
3TOr0 Ja€T OpraHuM3alusi UIKOJBHOIO  SKOJOTMYECKOr0 MOHUTOpPUHIra- Ipolecca
HaOJIIOICHUH 32 U3MCHECHUSIMH, TTPOUCXOSAIIMMH B OKPYKAIOIIEH ydamierocs cpejie, a Tak
e MX OIEHKA, IPOTHO3, 00CYKJeHIE U BBIPaOOTKa Mep, HAIIPaBJICHHBIX HA OCYIIECTBIICHUE
9KOJIOTUYECKUX pelieHuil. BoBieueHne yyanmxcsi B MOHUTOPUHTOBYIO J€ATEIbHOCTh OyIeT
CHoco0CTBOBATH MPUOOPETEHUIO UMH KaK HAyYHBIX 3HAHHM 3KOJIOTHMYECKOTO U MPUPOIHOTO
XapakTepa, TaK M MPAKTUYECKUX YMEHMH M HaBbIKOB. Marepuayi, HAKOIUIEHHBIA U
MPOAHAJIM3UPOBAHHBIA B TEUEHUM HECKOJIBKUX JIET, CO31acT OCHOBY CTaHOBJICHUS Y
YYaluXxcs MUPOBO33PEHUYECKUX OPUEHTALINI KO SBOJTIOIIMOHHOTO XapakTepa

dopMaMH KOHTPOJS HAJ YCBOCHHMEM MaTepuana -OTYETHI IO MPAKTUYECKUM
paboTaM, CaMOCTOSTENbHBIE  TBOpPYECKHE  pabOThI, TECThl, HTOTOBBIE  Yy4eOHO-
Hccaea0BaTeNbckue MpoekThl. ITOoroBoe 3aHsATHE MPOXOAUT B BUIE HAYYHO-TIPAKTUUECKOU
KOH(EPEeHIIMN WU KPYIJIOTO CTOJIa, TJIe 3aciHylIMBAIOTCA JOKJIAIbl YYalluXcs IO
BBIOpAHHOW TeMe HMCCIeI0OBaHus, KOTOpble MOTYT OBITH MpeAcCTaBleHbl B (hopme pedepara
WU 0TUéTa MO UCCIIEIOBATEBCKOM padoTe.

Buner pesrensHoctu. Ilpennmaraemas B mporpamMme OpraHu3alus  3aHATHH
MpeArnoaraeT, MOMHUMO 3HAKOMCTBA C TEOPETUYECKUM MaTepHalioM, HaOII0eHUH,
1ab0paTOPHO-MIPAKTUUECKUX, HCCIEAOBATEIbCKUX U TMPOEKTHBIX pPadOT MO H3YYEHUIO
SKOJIOTMYECKOW JMHAMHUKHA 53KOCUCTEM UM HX COCTaBHbIX 4YacTed. Teopernueckue u
MPAKTUYECKHE 3aHSATHUS MIpeIaraeTcsl MPOBOANTH KaK B YCIOBHUSIX KaOMHETa, Tak U B (hopme
MOJIEBOT'O MPAKTUKYMA.

PopMOI HUTOrOBOM AaTTECTAUMU YYaIUXCS IO OKOHYAHUM BJIEKTUBHOIO Kypca
SIBJSIETCSL TOJATOTOBKAa W 3alIuTa JOKIaAoB (pedeparoB) MO U3y4aeMbIM TeMaMm
ANEKTUBHOTO Kypca. @opMa OlIeHWBaHUS 3HAHUM TI0 MIPEIMETY - 3a4eT/ He 3a4erT.



esaun u 3a1aum, pemiaeMblie NMPHU peaTu3anum padodeil mporpaMmsl.

ean:
-popMUpOBaHUE JKOJIIOTHUYECKUX 3HAHWM, YMEHHH H KYJIbTYpPhl IIKOJBHHUKOB B XOJIE
TEOPETHYECKOM IMOJTOTOBKH M IIOMCKOBO- MCCIIEAOBATEIIbCKOM IeITEIbHOCTH;
-KOMIUIEKCHAsI OIICHKA M MPOTHO3 U3MEHEHUH COCTOSHUS OOBEKTOB COITMOTIPUPOIHON CPEIbI
IO/ BIIMSTHUEM €CTECTBEHHBIX M aHTPOTIOTEHHBIX (DAKTOPOB
3agaun:
-pa3BUTHE MHTEPECA K PKOJIOTHUN KaK HAyYHOH AUCITUTUIMHE;
NPUBUTHE HHTEpeca K HAyYHBIM MCCIICIOBAaHUSIM Ha OCHOBE OCBOCHHS METOJIOB 10
M3YYEHUI0 9KOCUCTEM, OPTaHU3aI[Mi MOHUTOPHUHTOBOU JI€ATEIbHOCTH;
npodeccuoHaIbHAs OPUEHTAINS KOJILHUKOB;
-popMuUpOBaHWE TOTOBHOCTH INKOJHHUKOB K COIIMATLHOMY BO3JICHCTBHIO TIO BOINPOCAM
VIIYYIICHUS KauyecTBa OKPY)KAIOIIEH Cpelbl, BOCHUTAaHHUE M TpolaraHja aKTUBHOU
IPaKJAHCKOW MO3UIIMK B OTHOIICHUH 3aLTUThI U COXPAHEHUS PUPO/IBI;
-peanu3anys dKOJOTHYECKON MOATOTOBKH y4YalTuXcsl B COOTBETCTBUH JAaHHOMW MPOTPaMMOi
o0OydeHUs CBs3aHA C OPTaHMU3AIMEH MOMCKOBO-UCCIIEIOBATEILCKON ACITETbHOCTH YUAIIHXCS
10 BOIIPOCAaM MOHUTOPHUHTA COLIMOIIPHUPOIHBIX 0OBEKTOB TOPOJICKOM CPEIbI

I[lnanupyemble pe3y/bTaThl

JIN4YHOCTHBIE Pe3yJIbTATHI:

OpUEHTalMsI OOYYAIOIIMXCS Ha pEAU3aIlMI0 TMO3UTHUBHBIX >KU3HEHHBIX IEPCIEKTHB,
WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb U  CHOCOOHOCTh K  JIMYHOCTHOMY
CaMOOIIPEICIICHUIO, CTIOCOOHOCTH CTaBUTH [EIH M CTPOUTH )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh OOECTeUuTh cede U CBOUM OJU3KUM JOCTOMHYIO >KM3Hb B
MPOLECCE CAMOCTOSITEILHOM, TBOPYECKOW U OTBETCTBEHHOM JAECSATEIbHOCTH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS K OTCTAaMBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOT'O MHEHUSI, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0ATHIBATH COOCTBCHHYIO TIO3HUITHIO
[0 OTHOIICHHIO K OOINECTBEHHO-ITOIUTHYCCKUM COOBITHSAM IPOIIOrO M HACTOSIIEr0 Ha
OCHOBE OCO3HAaHHSI M OCMBICIEHHUS WCTOPUHU, JYXOBHBIX LIEHHOCTEW U JOCTHKCHUN HalIel
CTpaHbl;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAlOIIUXCSl K CaMOPAa3BUTHIO U CAaMOBOCIIHTAHUIO B
COOTBETCTBHUH C 00II[EUYETTOBEUECKUMHU LIEHHOCTSAMHU U UeaTaMH IPakIaHCKOTO O0IIeCTBa.

pa3BUTHE HABBIKOB B3aMMOJICHCTBUA B TPYIIIE OJHOKIACCHUKOB B MPOLIECCE MPOBEACHUS
9KOJIOTUYECKOTO MOHUTOPHUHTA,;

MPU M3yYE€HUHW MOHHUTOPHHTA PEKH CBOETO CEJia BOCHUTHIBATH OEPEKHOE OTHOIICHHUE K
IIPECHOM, IUTHEBOM BOJE;

e °* YYUTh NOHUMATh HEOOXOJAUMOCTh OEPEKHOTO0 OTHOIICHHS] U MEPOTIPUSITHI O OXpaHe

BOJIOEMOB OT 3arps3HEHUS

MertanpeamMeTHbie pe3yJbTaThl:

e CAMOCTOATEIbHO AaHAJIMW3UPOBATh YCIOBUS JOCTMDKEHHS L€IM Ha OCHOBE YyuéTa
0003HAYEHHBIX YYHUTEJIEM OPUEHTHPOB JAEHCTBHS NpuU paboTe ¢ HOBBIM Y4eOHBIM
MaTepUajIoM;

e IUIAHUPOBATh IIYTH JOCTM)KCHMsI 1I€JIeH, YCTAHABIMBATh LIEJEBbIE IMPUOPUTETHI,
a/IeKBaTHO OIIEHUBATh CBOM BO3MOKHOCTH, YCJIOBHS M CPEACTBA JOCTUKEHHUS LIeTIeH;

e  CaMOCTOATEIbHO KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABIATH UM;

e QJIEKBaTHO CaMOCTOSITENIbHO OILIEHWBATh IPABWJIBHOCTh BBIMOJIHEHUS JEHCTBUH U
BHOCHUTh HEOOXOJMMbIE KOPPEKTHBBI B HCIOJHEHHE KaK B KOHIIE JACWCTBUS, TaK M MO
XOJly €ro pealu3aluny;

e IOHMMAaTh OTHOCHUTEJIBHOCTh MHEHHUH M MOJIXOJOB K PELICHHIO MPOOIEMbl, YIUTHIBAThH
pa3Hble MHEHHSI W CTPEMHUTbCS K KOOPAWHAIMU pPa3IMYHBIX MO3ULUN MyTEM
COTPYJHHUYECTBA;



paboTarh B IpyIIe -yCTaHABINUBATh pabodre OTHOMEHUS, 3PPEKTUBHO COTPYIHHYATD U
CIOCOOCTBOBATh MPOAYKTUBHOW KOONEpAIH, HHTEIPUPOBATHCS B TPYIIILY CBEPCTHUKOB
U CTPOUTH MPOYKTUBHOE B3aMMOJICICTBHE CO CBEPCTHUKAMHU U B3POCIIBIMU;
¢dbopmMynHpoBaTh COOCTBEHHOE MHEHHE U TO3UIUIO, apTYMEHTUPOBATh CBOKO MO3HILIUIO U
KOOPJIUHUPOBaTh €€ C MO3ULUAMU MApTHEPOB B COTPYAHHYECTBE IPU BHIPAOOTKE
OOIIEro penieHus: B COBMECTHOM JeSITEIbHOCTH;

BBISIBJISITH Pa3HbIE TOUKU 3PEHUS M CPABHUBATDH UX, IPEXKIE YeM MIPUHUMATh PELICHUS U
JIeNaTh BLIOOD;

OCYILIECTBISATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh HEOOXOIMMYIO B3aMOIIOMOIIb MTYTEM
COTPYJIHUYECTBA;

aJIeKBaTHO  MCIOJb30BaTb  PEUEBbIE  CPEICTBAa  JJIs  PEIICHUS  Pa3IMYHbIX
KOMMYHHMKATHUBHBIX 3a/la4, BIAJeTh YCTHOM M THCbMEHHONW pEYbl0, CTPOUTH
MOHOJIOTHYECKHE KOHTEKCTHBIE BHICKA3bIBAHUS;

OpraHM30BBIBATH M IUIAHUPOBATh y4yeOHOE COTPYAHMYECTBO C YUHUTEIEM U
CBEpCTHHKAMM, ONPEACIATh eI U (YHKIUU yJaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHA,
IJIAaHUPOBATH O0IIKe

OCYIIECTBISATH KOHTPOJIb, KOPPEKIIMIO, OLIEHKY ACHCTBUI MapTHEPA, YMETh YOEKIaTh;
OKa3bIBaTh MOAJEPKKY U COACHCTBHE TEM, OT KOTO 3aBUCUT JOCTIKEHHE LEIH B
COBMECTHOH JIESATCILHOCTH;

B IpOIECCe KOMMYHUKAIIMHM JOCTaTOYHO TOYHO, MOCJIEIOBATENIbHO U MOJIHO MepeaaBarh
napTHEPY HEOOXOANMYIO HH(OPMAIHIO KaK OPUEHTHUP JJISl IIOCTPOCHUS ICHCTBHS;
OCYILIECTBISITh PACHIUPEHHBI TOUCK HMHQOpPMAMM C HCIOIb30BAaHHEM PECYpPCOB
oubmorek n MaTepHETA;

MIPOBOANUTH CPAaBHEHUE, TUIIOJIOTU3AIHMIO U KJIacCU(PHUKAIINIO, CAMOCTOSITENILHO BHIOUpAs
OCHOBAHUS ¥ KPUTEPUH JUIsl YKa3aHHBIX JIOTUYECKUX ONepaluii;

BBISBJISTH MPOOIEMY, apTyMEHTHUPOBATH €€ aKTyalbHOCTb;

BBIJIBUTATh THIIOTE3Bl O CBS3SX M 3aKOHOMEPHOCTSX COOBITHIH, MPOIECCOB, OOBEKTOB,
MIPOBOAUTH UCCIEeI0BAaHUE €€ 0OBEKTUBHOCTH (1101 PYKOBOACTBOM YUHUTES);

JIeJ1aTh YMO3aKJIIOUEHUS U BBIBOJIbI HA OCHOBE apryMEHTAllUH;

CTPYKTYpUPOBaTh TEKCTHI, BKIIOYas YMEHHE BBIICIATH TJABHOE M BTOPOCTEIECHHOE,
OCHOBHYIO HJICIO TEKCTa, BBICTPAUBATh MTOCIIEI0BATEILHOCTh OMICHIBAEMBIX COOBITHIA.

IIpeaMeTHBbIE pe3yJIbTAThI
Yuawutica nayuumcs.

MOHUMAaTh, YTO TaKO€ DKOJIOTHYECKUH MOHHUTOPUHT, MEIH HKOJOTHYECKOTO
MOHUTOPHUHTA, OCOOCHHOCTH €ro OpraHu3alliid W TPOBEIEHUS, 3HATh HCTOPHUIO €ro
pa3BUTHS;

OMpEeNeNsATh BUJBI M TMOACHUCTEMBI OSKOJOTHUYECKOTO MOHUTOPHUHTA, MPUHIIUIIBI
KJacCU(UKAIUU BUOB SKOJOTHYECKOTO MOHUTOPHUHTA;

OMHCHIBATH OCHOBHBIE METO/IbI IKOJIOTUIECKOTO MOHUTOPUHTA;

KJIacCU(PUITUPOBATh METOJAbI U METOAMKH HCCIAEAOBAHUS 3arpsi3HEHUS OOBEKTOB
OKpY>Karolllen Cpeibl;

XapaKTEepU30BaTh BU/Ibl aHTPOIIOI€HHOTO BO3JCHCTBUS Ha OKPYKAIOIIYIO CPENY;
OOBSICHATh 3HAYCHHE TOHATHI: OWOMHIWKALMA, BUIbl OWOWMHIMKAIUHU, (H-
TOMHIUKAIUS, (PUTOMHIUKATOPHI;

y3HaBaTh BHJBl PACTEHUNW M IKUBOTHBIX, SIBISIONIMXCS WHIWKATOPAMH COCTOSTHHS
OKpY>KaroIlen Cpeibl;

MOHUMATh BKJAQJ 3apyOCKHBIX M OTEYECTBEHHBIX HCCIIEJIOBAaTelIel B H3y4YCHHE
OMOMHIUKAIIHNN;

OMPENENATh ATaNbl KAPTUPOBAHUS 3aTrP3HEHUS;

OMHCHIBATH METObl JIMXEHOMHIUKAIUU W (IYKTYUPYIOUIEH CHUMMETPUH; METObI
OILICHKH CTPECCOBOTO BO3JIEHCTBUS Ha pacTeHUs: MOPQOJIOTHYEecKUe U (PU3UOJIOTO-
OMOXHUMHYECKHE;



XapaKTepu30BaTh MEXaHU3Mbl YCTOMYMBOCTH pacTeHHM K HeOJaronpusTHHIM
(dakTopaM; Ta30yCTOWYMBOCTH (OMOJIOTHYECKYIO, aHATOMO-MOP(OJOTHYECKYI0 |
(U3H0NIOT0-OMOXMMHUECKYI0); BIUSHUE KIMMATHYECKUX YCIOBUW TEPPUTOPUM HA
ra30yCTOMYMBOCTb PACTEHUM; TPYIIIBI YCTOMYMBOCTH PACTCHUM;

XapaKTepU30BaTh CHEIKHBIN MTOKPOB KaK MHAUKATOP MPOLIECCOB 3aKUCICHHS PUPOIHBIX
cpexn;

UCIOJIb30BaTh METOAMKY paloThl CO CHEXHBIMU MpoOaMu; KOJIWYECTBEHHOE U
KaueCTBEHHOE OTpeieNIeHUE 3arps3HSIONINX BEIIECTB;

MPOBOANTHh TUAPOOUOJIOTMYECKUN  aHANIM3: TUAPOOMOJOTUYECKHA aHaluu3 Kak
OMOJIOTMYECKHA METOJ OILEHKHM KadecTBa BObBI; MMOKA3aTeId CTEICHH 3arpsi3HCHUS;
pacuéTHbIe MHICKCHI B SKOJIOIMYECKOM MOHUTOPUHTE;

paboTaTh ¢ mpodamMu 3000€HTOCA;

OIMHCHIBATh CTPYKTYPY KUBOTHOTO HACEJICHUS TMOYBHI M (DAKTOPBI €ro pazHooOpasus:
BIIUSTHUE TEXHOTEHHOTO 3arpsi3HEHNUs Ha MOYBEHHBIX 0€CIIO3BOHOYHBIX.

Vuawuiica norvuum 6o3mosiciocms HAYYUmMbcs.

e paboTaTh CO ClieUATbHBIM JIA0OPATOPHBIM 000PYAOBAHUEM;

CpPaBHUBATH OMOJIOTUYECKHUE OOBEKTHI,

OLICHUBATh CTENEHb 3arpsA3HEHHOCTH BOJbBI, COCTOSSHUE YHCTOTHI BO3AYyXa U IOYBBI,
OCHOBBIBASICh Ha COCTOSIHUY OMOWHMKAaTOPOB;

ONpEeACHATh W CPAaBHMBATb KA4EeCTBEHHBIE M  KOJWYECTBEHHBIE I10KA3aTelU
XapaKkTepu3yeMbIX 00bEKTOB, Cpesl OOUTAHUS;

IIPOrHO3UPOBATh U MOJIEIUPOBATH Pa3BUTHE CUTYALIUM;

paboTaTh € 3amucsAMHU, OTYETAMU JIHEBHMKOB HCCIIEJOBAaHMM KaK MCTOUYHUKAMHU
uH(popMaLuu;

IIPOBOAMTH KAPTUPOBAHUE 3arPsA3HEHHBIX YUYaCTKOB;

OCYILIECTBIISITh MOHUTOPUHI 3arpsi3HEHUs pPa3IMYHBIX cpel oOuTaHus (Ha3eMHO-
BO3/JyIIHOW, BOJHOW, IMOYBEHHOI) Ha OCHOBE NPHUMEHEHHUS aJ€KBATHBIX METOJ/IOB
U CCIIEJOBAHUSI,

NPOBOIUTH OIIGHKY COCTOSHHSI Cpeapl Ha OCHOBE MeToja (IyKTympyromieit
ACUMMETPUU;

IIPOBOAMTD OLIEHKY COCTOSIHUS APEBECHOM PACTUTEIbHOCTH;

OCYILIECTBIIATh U3YUYEHUE COCTOSIHUS PACTUTEIBHOCTH TEPPUTOPUH;

COCTaBJIIATh KapThl Ia30yCTONYMBOCTHU APEBECHO-KYCTaPHUKOBON PACTUTENBHOCTH;
pa3pabaTbIBaTh MPOEKTHI 03€JIEHEHNS CBOETO MUKPOPAOHa;

onpeaesnsaTh GU3NKO-XMMHUYECKHE TTapaMeTpbl U3y4yaeMbIX 00BEKTOB U cpe/l OOUTaHUS;
ONpeAeNsATh KJacC KauecTBa BOJl HAa OCHOBE IPUMEHEHUS METOAOB (UTO- U
300MH/IMKAIINH;

yCTaQHABJIMBATh 3aBHCUMOCTh MEXAY (DU3MKO-XMMUYECKMMHU CBONCTBAMU TOYBBI U
YHUCIEHHOCTBIO OECITO3BOHOUHBIX;

OTIpeEIATh YPOBEHb KUCIOTHOCTH MOYBBI;

HCITOJIB30BAaTh 3KCIIPECC-METO/IbI OLIEHKH TOKCUYHOCTH MOYBEHHOW CPEJIbI C IIOMOIIBIO
OHOTECTOB.

O01mme BONPOCHI IKOJIOTHYECKOr0 MOHUTOPHUHTA (7 1)

Tema 1.1. Ikosornyeckuiit MOHUTOPUHTI. McTopusi pasBuTHs

[TonsiTie 00 PKOTOTHYECKOM MOHHUTOPUHTE (MOHUTOPWUHITE OKPYXKAIOMIEH CpPEIIbI).

Henu skomornueckoro MoHuUTOpuHra. M3 umcropum co3gaHusi CUCTEMbl MOHUTOPUHIA B
Poccun.



Tema 1.2. Buabl u moacucreMbl IKOJOTMYECKOT0 MOHUTOPHHT A

Knaccudukanust BUIOB HKOJOTHYECKOTO MOHHUTOPHHTA: IO TPOCTPAHCTBEHHOMY
INPUHLUITY - JIOKAJIbHBIM, pPETUOHAIbHBIM, HAMOHAJIBHBIM, MEXKIOCYIapCTBEHHBIA U
JIO0ANBHBIA, 1O OOBEKTY ClekeHUss - (OHOBBIM (0a30BBIN), MMIAKTHBIA (TOUCUYHBIN),
TEMAaTUYECKUW; 10 TMPHUPOJHBIM KOMIIOHEHTAM - TEOJOTMYECKHH, aTMOC(EpHBI,
TUJPOJIOTUYECKUH, reo(pu3nUeCcKuid, ITOYBCHHBIH, JIECHOM, OMOJIOTHYECKHH,
reo00TaHUYECKHUH, 300JIOTHYCCKUIA; o OpraHu3alMOHHBIM 0COOEHHOCTSIM -
MEXyHApOIHBIN, TOCYIapPCTBEHHBIN, MYHUITUTIATbHBIN, BEJOMCTBEHHBIN U OOIIIECTBECHHBIM.
[TogcucTemMbl  SKOJOTMYECKOTO  MOHHMTOPUHTA:  TreodU3UYECKUH,  KIMMaTHUYECKHH,
THJIPOMETEOPOJIOTHIECKNH, OMOIOTHYECKU, MOHUTOPUHT 30POBbS HACENCHHS. YPOBHH
MOHUTOPHHTA: JI€TaJbHBIN, JIOKAIbHBIA, PErHOHAIBLHBIN, HAIIMOHAJIBHBIA W TJIOOATBHBIN.
OOBbeKThI HAOJIIOCHUS ¥ TIOKA3aTEIH.

Tema 1.3. MeToabI 3K0JI0rH4e€CKOr0 MOHUTOPHHTA

Mertoapbl uccneoBaHus: JUCTAaHIIMOHHBIEC (a9pOKOCMHUYEcKue) U Ha3eMHble. [loHsTue
0 OMOJIOrHYeCKOM MOHUTOpHHTEe. BHOJIOrHYecknii MOHUTOPUHT KaK METOJI UCCIEeI0BAHUS:
sTanbl W cojepkanue. [loHsTne o OWOMHAMKAIMM KAaK METOJE HCCIEIOBaHUSI.
[IpenmyrecTBa KHUBBIX HHIUKATOPOB. MOHUTOPUHI COCTOSIHUSI MPUPOIHBIX PECYPCOB B
Poccun.

Tema 1.4. BuonHauKaNUA U €€ BUADLI

[Torsitme o  OwomHmukanuu. Kiaccupukamus W XapaKTepUCTUKA  BHUJIOB
OononHANKauK: crneurduyeckas U Hecrneuuduyeckas OMOMHAMKAIMS; MpsSMasi KOCBEHHAs
OMOWHIVKAIUS; PETUCTPUPYIONIAsi OMOWHANKAINS ¥ OMOMHIUKAIIHS 110 aKKYMYJISIUH.

Tema 1.5. KapTupoBanue 3arpsi3HéHHBIX y4aCTKOB

[IpoBeenne KapTUpPOBaHUS 3arpsS3HEHHBIX YYacTKOB: 3Tambl pabOTHl W WX COJEpIKaHUE.
ConepxaHue MOATOTOBUTENBHOTO dTama paboThl: cOOp JaHHBIX 00 HMCTOYHHUKAX
3arpsiI3HEHUs; Co/IepKaHUE XapaKTEPUCTUKU MPOMBIIUIEHHBIX 00bekTOB. COOp MaTepuana o
MPUPOJHO-KIMMATHUECKUX YCIOBHUSX obcnenyemoit teppuropuun. CojaepskaHue OCHOBHOTO
JTana paboThl: OLIEHKA aHTPOIIOI€HHOI0 BO3JEHCTBHS Ha OKpysKarouyto cpeny. Hanecenue
nHpOpMalUU Ha KapTy: 00bEM MHPOPMALIUN U TIOPSIIOK HAHECEHUS

Tema 1.6. POuTonHANKAIUS KAK COCTABHAS YaCTh IK0JOTH4e€CKOro MOHMTOPHUHTA

OUTOMHAMKALMA KaK OJWH M3 METOJOB OLIEHKM KauecTBa OKPYXKAIOIIEW CpEeJbl.
[lonsiTve o  ¢uromHaukauuu W (QUTOMHIMKATOpax. BO3MOXHOCTM  METOJOB
¢buTonHauKanuu. OpraHu3MbI-perUCTPATOPBl U OPTAHU3MbBI-HAKOMUTE-TH. Y UET BHEIIHUX U
BHYTPEHHUX (AKTOpOB IpPHU MPOBEACHUH OHOHAMKAUU. Mopdosornyeckue MU3MEHEHUs
pacTeHMii, HCMONb3yeMble B OWOMHAMKAIMH. VI3MEHEHUS OKpacKd IHUCTHEB: XJIOPO3HI,
HEKpPO3bl, TPEXKIECBPEMEHHOE YyBsIaHUe, nedoiuarus; H3MEHEHUS pa3MepoOB OPraHOB,
(hOpMBI, KOIMYECTBA U TIOJIOKEHUSI OPTaHOB, )KU3HEHHON (POpMBI, KU3HEHHOCTH. OCHOBHBIE
pacTeHuss — WHAWKATOPHI 3arps3HeHus aTMocepHoro Bo3ayxa. M3 wmcropum Borpoca
pazBuTus (UTOMHIMKALMKM Kak MeToja. Bkmam 3apy0eXHBIX U OTEYECTBEHHBIX
HCCIIeOBaTeIICH.

JKOJIOrHYeCKHi MOHUTOPHUHI 3arpsA3HEHMs] HA3eMHO-BO3AYIIHON cpeabl:
COBpEMEHHbICe MeTOAbl OMOMHIMKAIMOHHOIO AaHAJIM3Aa 3arpsi3HeHUsl aTtMocgepHOro
Bo3ayxa (13 u)



Tema 2.1. JIuxeHOMHAUKALMS

JInmaHukM Kak ONpEeNeNIMTENN 3arpsi3HEHMs BO3AYIWIHOW cpeasl. llonsaTue
JTUIIAHUKAX U MeTo/Ie JInXeHonHAnKanuu. CTpoeHne IuiaiHuka. BzanMmoencteue rpuda
u Bozpopociu. Ilonstue o tamuiome (ciaoeBuile). TUNBl JUIIAWHUKOB MO BHEIIHEMY BHIY
TaJUIOMOB: HAaKUIHbIE (KOPKOBBIE), JHCTOBAaThIE U KYCTHUCTbIE. XapaKTepUCTHKA THIIOB
JIIIAWHUKOB. BiMsHME XUMHUUYECKMX BEUIECTB Ha JIMIIAWHUKU. V3MeHeHus Ha
Mop(dooruueckoM M aHaToOMO-(U3HOJIOTHYECKOM YPOBHSIX. JIOCTOMHCTBA M HENOCTAaTKU
JUXCHOMH/IMKAIIMM KaK METOJIa M3y4YeHHUs 3arps3HEHUsi OKpyKaromieil cpenbl. MeTojsl
yuéra JumailHuKoB. Pa3HooOpasue M XapaKTepUCTHKAa METOJOB YYETa JUIIAHUKOB:
METO/JIbl MapIIPYTHOTO Y4€Ta; METOJ poduiieii; cralfmoHapHble METOIbI U METOJ1 MPOOHBIX
momaaei. [lapameTpbl KOJMMYECTBEHHOrO Y4ETa JIMIIAWHUKOB: BCTPEUAEMOCTh (YacToTa
BCTpeuaeMocTh) © KBajpar (yu€tHas 1iom@aaka). Kparkas wuctopusi pa3BUTHSA
JTUXCHOWHIUKAIUH.

IMpakTuKkym
Onwim «OnpezeneHue cBsized BOAOPOCIN U Ipuba B cocTaBe JHILANHMKA»: ONpeesieHUe
MPOYHOCTH CBSI3€H BOAOpOCIM M Trpuba B COCTaBe JHUIIAWHUKA, BO3MOXKHOCTH HX
pa3AeabHOro CyIIeCTBOBAHHUS.

Hccneoosamenvckaa paboma «OnpeneneHue CTENEHU 3arpsi3HEHUs BO3Ayxa IO
COCTOSIHUIO JIMIIAHHUKOBY»: ONpE/AEICHUE CTENEHH HOKPBITUS U CTENEHH BCTPEYaeMOCTH
TUTIOB JIMIIAHUKOB; OIIPEEIICHIE Pa3MEPOB PO3ETOK M KHU3HECTIOCOOHOCTH JTMIIANHUKOB.

Tema 2.2. OuieHKa cOCTOSIHUA CpPe/ibl HA OCHOBE MeTo1a
daykTyupymouieii acuMmMmeTpuu

AcUMMeTpHs JIMCTOBOTO ammapara Kak II0Ka3aTellb CTPECCOBBIX (PAKTOPOB.
TpeboBanusi Kk BUAAM-OMOMHIUKATOpaM. MeTOAbl OLIEHKH CTPECCOBOTO BO3JCHCTBHUS Ha
pacteHusi: MopoJorHuecKue (HaIudre XJIOPO30B M HEKPO30B, U3MEHEHHUS [UTHHBI U MACCHI
JIUCTHEB) U (HPU3MOJIOT0-OMOXUMHYECKUE (OBOJHEHHOCTh, MUTMEHTHBIA cocTaB). [loHsTHE O
baykryupyromnieit acuMMmerpu. MoiebHbIe 00BEKTHI.
[IpakTukym

Hccneoosamenvckas paboma «M3ydeHune (QIyKTyupyromeld acuMMETpuu Yy
pacTeHWil Kak TIOKa3aTens KadecTBa Ccpeabl oOuTaHHs». PexoMmeHmanuu 1o ot0Oopy
MaTepHuaia u paboTe ¢ HUM. XapaKTepUCTHKA UCCIEAYEMbIX YYaCTKOB paiioHa MO HaIUYHIO
CTAIlMOHAPHBIX HWCTOYHHUKOB 3arpsi3HEHUS] W 10 TPaHCIOPTHOW Harpys3ke. OOpaboTka
JAHHBIX I10 OILIEHKE CTAOMJIBHOCTH PAa3BUTUS C MCIIOJIB30BAaHHMEM MEPHBIX IPU3HAKOB
(mpomepoB mucra). Pacuér mnoxazareneid acummerpuu. OneHKa KadecTBa cpeabl I10
3HA4YEHUIO0 UHTETPAIbHOTO MOKa3aTelNsl CTA0OMIIbHOCTH Pa3BUTHSL.

Memoouxu u3zyuenuss napamempog @GryKmyupyloweu acumMmempuu JIuUCmves:
U3yyeHHe mHapamMeTpoB (QIIYKTYUpYIOIIEH aCUMMETPHUM JIUCThEeB Oepé3bl MOBUCIOH, JUIIBI
CEepALIETNCTHOM, KIEHA OCTPOIMCTHOTO, Ty0a Yeperrdaroro.

Hccnedosamenvckas paboma «Pacdyé€THas OlleHKa KOJIWYECTBAa BBIOPOCOB BPEIHBIX
BEIIECTB B BO3/1YyX OT aBTOTPAHCIIOPTa». Pacuér cpemqHecyTOYHOTO MOTOKA aBTOTPAHCIIOPTA
Ha KOHTPOJBHBIX YYacTKaX; yIEJbHOTO pacxoja TOIJIMBA; KOJUYECTBA TOIUIMBA PA3HOIO
BUJa, CKUTAEMOTO [BUTATEISIMA aBTOMAIIWH; KOJIMYECTBA BBIACTUBIINXCS BPEIHBIX
BEIIIECTB.

Hccnedosamenvckas paboma «OUEHKA COCTOSHUS IPEBOCTOS Tapkay. [IpoBenenne
MHBEHTAPHU3AlUK JIPEBECHBIX HACAXKIECHUI HM3ydyaeMOd TeppuUTOpUH (KIIOUEBOTO y4yacTKa).
Pacuér BbICOTBI 00BEKTOB 0€3 CHenUambHBIX MPUOOPOB PA3IMUYHBIMU  CITOCOOAMH.
OmnpeneneHue OKPY)KHOCTH U JMaMeTpa CTBOJA; NPUMEPHOrO BO3pacTa JEepPEeBHEB
uccnenyemoi miomanku. CocraBienue GopMmyisl apeBocTosi. OmnpeneneHue COCTOSHUS
JPEBOCTOSI MapKa ¢ UCIOJIb30BAHUEM MTPOCTEHIIIECH IKAIIBI.

Tema 2.3. 'a304yBCTBUTEJIBHOCTD M I'a30yCTONYMBOCTD PacTeHUH



BnusHue 3arpsAsHuTenedl Ha XMMHUYECKHE IPOLECCHl, MPOUCXOASIINE B KIETKaX
pacTeHuil. BHemHuWe NpU3HAKM IOBPEXKICHHUS PACTCHUH TOKCUYHBIMU BELICCTBAMU.
[ToHsiTuE 0 Ta30yCTOMYMBOCTH U Ta304yBCTBUTEIBLHOCTH PACTEHUM. AJlanTaius pacTeHUN K
JIICUCTBUIO

IIpakTuKkym

IIpoexmno-uccneoosamenvckas paboma «3ydeHue COCTOSHHS PACTUTEIBHOCTH U
pa3paboTKa MpOeKTa O3EJCHEHUsI CBOET0 MUKpopaiioHa». Omnpenenenne BUAOBOTO COCTaBa
JPEBECHO-KYCTAPHUKOBBIX IOPOJ, MOBpeXAeHUNW M 3abosieBaHui. M3yueHue cocTOsSHUS
JPEBECHBIX MOPOJI BAOJIb aBTOAOPOT € Pa3IMYHOM CTENEHbI0 Harpy3ku. CocraBieHne KapThbl
ra30yCTOMYMBOCTH JPEBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTH pPallOHA NPOKHUBAHUS HA
OCHOBE JIaHHBIX NPOBEAEHHOIrO HccliefjoBaHus. Pa3paboTka mpoekTa O3eleHEHHUS CBOEro
MHUKpPOpanoHa.

Tema 2.4. CHe:kHbIIi MOKPOB KAK HHAUKATOP 3arpsi3HEeHUs
NPUPOIHOM Cpeabl

CHEXHBIN IIOKPOB KAaK MHAUKATOP IIPOLCCCOB 3aKUCICHUA ITPUPOAHBIX CPCU. OTansl
3arpsA3HCHUA CHCIKHOI'O ITIOKPOBaA.

[IpakTuKymM

Hccnedosamenvckass paboma «CHEXKHBI TIOKPOB KaK WHIUKATOP 3arps3HECHUS
aTMOC(EepHOro BO3yXa TOPOACKOHN cpenbl». Meroauka paboThl CO CHEKHBIMU MPOOAMH:
otOop mpoO cHera, peABapuTeNIbHas 00paboTKa Mpoo, MOAr0TOBKA MPOOKI, pacTarinBaHUE
npoOsl. OmnpeneneHne Macchl TOCTYIUIGHHH CHera Ha 0OOCIeqyeMyl TEeppPHUTOPHIO.
KonnuectBenHoe ompezeneHue 3arps3Hsiommx BemecTB. OmnpeneneHue (GU3NYECKUX
CBOWCTB TaJIOr0 CHETa: MPO3pavyHOCTH, MHTCHCUBHOCTH M XapaKTepa 3amaxa, IIBETHOCTH.

Memoouxa onpedenenusi XumMuyeckux C80UCME MmMAN020 CHe2a: ONPEIEIIeHNe
KHCIIOTHOCTH, COJIEPKAHMSI OPTaHUYECKUX BEIECTB, CIOCOOBI ONpeAeeHUs HaTuuns HOHOB
JKeJle3a, CBUHIA, MEJIU, XJI0pa, CYJIb(aT-nOHOB.

MoHMTOPUHT BOJAHON cpeAbl: OMOMHANKALMS 3arpsi3HEHUs BOAHOI cpeabl (5 4)

Tema 3.1. MeToabl rHAPOOGHOJIOTHYECKOT0 AHAJIN3A

I'mapoOuonornyeckuii aHanu3 Kak OMONOTMYECKUN METOJI OLEHKH KadecTBa BOJBI.
[Tonatne o rumpobuomornueckoM aHamuse. [lokasarenw CTENeHW 3arps3HEHUs: BHIIOBOE
pa3HooOpa3ue, IUIOTHOCTh BHUJOB, IUIOTHOCTh OPraHU3MOB, IUIOTHOCTH OMOMAcChl U
MoKa3aTeIbHOe 3HAueHHE BUIOB. Pacu€THBIE MHIEKCHl B JKOJOTMYECKOM MOHUTOPHHTIE:
MH/IEKCHI, HUCIOJB3YIOIIME XapakTep MUTaHUS OPraHu3MoB. MHIEKCHI, HCHOJIB3YIOIUE
COOTHOIIIEHHE KPYIHBIX TaKCOHOB. OIeHKa KayecTBa SKOCHCTEMBI MO0 MHIECKCAM BHIOBOTO
pa3HooOpa3us. OneHka 30H canpoOHOCTH IO TOKa3aTeNbHbIM opraHusmam. OleHka
Ka4yecTBa HYKOCHCTEMBI 10 COOTHOIICHHUIO KOJIMYECTBA BHIOB, YCTOHYMBBIX U HEYCTONYNBBIX
K 3arpsisHeHnto. MHekcel 001HocTH (cxoacTBa). KpaTkas XapakTepucTHKa OMOI0rHYECKIX
METOZOB OIICHKHM 3arps3HEHHsl BOJ: TpeuMmymiecTBa u HejocTatku. CampoOHOCTH
opranu3zMoB. OIleHKa CTENEeHHU 3arpsA3HEHHOCTH BOJ IO MOKa3aTeIbHBIM (MHIMKATOPHBIM)
opranusmam. [loHaTHe 0 campoOHOCTH, CAaTpOOHOCTH BHA, CUCTEME CarpOOHOCTH. 30HBI
canpoOHOCTH:  onurocanpoOHble, OeTa-Me3ocanpoOHble,  anb(a-me3ocanpoOHblE U
MOJTUCANPOOHBIE; UX XapaKTepucTHKa. DaKkTOpHI, BIUIONINE HA CATPOOHOCTH BOIOEMA.

Tema 3.2. MeToauka pa6oThl ¢ Npod6aMu 3000eHTOCA

Mertoanka paboTsl ¢ mpobamu 30006eHTOCca. COOp MpoO, puKcars, STUKETUPOBAHUE,
00BEM poObI, 00paboTKa Mpoo.



[IpakTUKyM

Cocmasnenue nacnopma xapakmepusyemo2o 6000éma. OIHUCcaHue OCHOBHBIX
HKOJIOTUYECKUX OCOOEHHOCTEW BOAOEMA: IIBET, IPO3PavyHOCTh, TEMIIEpaTypa, 3amax.
BoisiBieHre cTeneHu AaHTPONOIeHHOM Harpy3kKd Ha BOJHBIM OHMOreoleHO3 MyTEéM
IIPUMEHEHHsT MeToja 300MHauKauuu. OmnpezneneHue Kiacca KadecTBa BOJ. BrisBiieHue
CTEIIEHU aHTPOIOTEeHHOW HArpy3Kd Ha BOJHBIM OMOreoleHo3 MyTéM NPUMEHEHHUs MEeToja
¢buTOMHANKAIUHI. DKCIPecc-OLeHKa Ka4eCTBa BObI 10 CEMEHCTBY PACKOBBIX.

Ilpakmuueckaa paboma «V3ydeHune KadecTBa BOJABI U3 pa3IMYHBIX IPECHBIX
UCTOUHHMKOBY». OmpezeneHue (U3MUECKUX MOKaszaTelel oOpas3loB BO-Ibl: 3alaxa, IBETa,
npo3pauHocTd. OmpeneneHne XUMHMUYECKUX IOKas3aTeiaed o0pasloB BOJABI: HaJIM4Us
KaTHOHOB JK€Jle3da, CBHMHIA, XJOPHUA-HOHOB, HUTPATOB U HUTPUTOB, KECTKOCTU BOJBI,
AHMOHOB KHUCJIOTHBIX OCAJIKOB.

MonuTopunr nous (10 1)
Tema 4.1. buonnaukanus 3arpsi3HeHHsI IOYBEHHO CpeIbl

N3yuenue 3arps3Henus nous Mocksbl. CTpyKTypa >KHBOTHOTO HAcCEJIEHUs IOYBbI U
¢dakTopsl ero paszHooOpasus. BiMsHHE TEXHOTEHHOTO 3arps3HEHHsT Ha [OYBEHHBIX
O6ecrio3BoHOUHBIX. PayHucTuyeckass OMOMHAMKALUA. VM3MeHeHue BMJOBOIO COCTaBa M
KOJIMYECTBA IMOYBEHHBIX W HAIOYBEHHBIX OECIO3BOHOYHBIX KMBOTHBIX KakK IIOKa3aTellb
aHTPOIIOTEHHOT'O BO3JCHUCTBUS Ha OKpYXarollyro cpeay. Bpibop opraHuzmMoB amis
JMarHOCTUKU COCTOSIHMSL IIOYBEHHOM Cpefbl. OKOJOTMYECKHE TPYIIbl I[TOYBEHHbBIX
OpPraHU3MOB, XapakTepucTuka rpynn. VcTopus pa3BUTUS W H3y4eHUs OUOWMHAMKALUU
MOYBbI B OT€YECTBEHHOM HAYKE.

[IpakTukym

H3yuenue ¢pusuko-xumuueckux ce0uUCme nou8 WKOIbHO20 060pd. Y CTaHOBJIECHHUE
3aBUCUMOCTH MEXIY (PU3MKO-XMMUYECKMMH CBOMCTBAMHM IIOYBBl M  UYHCIEHHOCTBIO
0€CrO3BOHOYHBIX.

Onvim «BbIsiBI€HNE POJIU 10KJIEBBIX YepBEl B MOYBOOOPA30BATEILHOM MPOIIECCE.
Onvim «BbIgBlIeHNE 3aBUCHUMOCTH MEXAy (U3MKO-XMMHUYECKMMM CBOWCTBAMHU IIOYBBI U
YHUCICHHOCTBIO OECTTO3BOHOUHBIX .

Ilpakmuueckasa paboma «OrnpeneneHnue KHUCIOTHOCTH IIOYBBI C  ITOMOIIBIO
IIPUTOTOBJIEHHBIX MHINKATOPOB HA PACTUTEIBHON OCHOBEY. [[pUroToBIeHNE HHINKATOPHBIX
OTBApOB W MHJIUKATOpHON Oymaru. OmpeneneHne KUCIOTHOCTH 00pa3loB IOYBBI
UCCIIElyeMbIX YYacTKOB: OTOOp W TPHUrOTOBIEHHE MOYBEHHOM mpoOwl. MccnenoBanue
OKPACKH TMOJYYEHHBIX PACTUTEIbHBIX MHIMKATOPOB B KUCJION U IIEJI0YHON Cpeax.

Ilpakmuueckaa paboma «OnpeneneHne KUCIOTHOCTH TOYBBI  Pa3IUYHBIMU
cnocobamu». OrmpeneneHue KUCIOTHOCTH TOYBBI C MOMOUIbIO  YHHBEPCAIBHOIO
MH/IMKATOpa; ¢ MoMolnbio natunka pH mudposoit mabopatopun «ApxuMeny; ¢ MOMOIIbIO
MEJIOBOT'0 pacTBOPA.

Okcnepumenmanvras paboma «OnpenelieHue cofep KaHus CBUHIIA B 3e1EHOM Macce
Ta30HHBIX TPaB».

Okcnpecc-memoovl  OYeHKU  MOKCUYHOCMU — NOYBEHHOU Cpedbl C  NOMOWbIO
buomecmos.

Onvim «3yueHune KauecTBa MbUIbLIBI PACTEHUN KaK MOKA3aTellsl 3arps3HEHMs] CPEIbl
oOuTaHUs». YCTAaHOBJIEHHWE 3aBUCUMOCTH KauecTBa NBUIBLEBBIX 3EPEH OT YpPOBHSA
(U3NIECKOTO U XMMUYECKOTO 3arpsI3HEHHSI CPEIbL.

Onvim «BcxoxkecTh CeMsiH Kpecc-cajlaTa Kak IoKa3aTellb 3arpsi3HeHHs! MOYBbD». BrusHue
KayecTBa cpejibl 0OMTaHUs Ha MOP(OJIOTHUECKUE U aHATOMUYECKUE U3MEHEHHSI paCTEHUI.

Onvim «OHeprus MpopacTaHusi CEMsIH OJlyBaHUMKa JEKapCTBEHHOTO KaK MOKa3aTellb

3arpsiI3HEHUs] TIOYBEHHOW cpenbl». M3ydeHue sHeprum mpopacTaHus CEMsH OJyBaHYMKa,



COOpaHHBIX C HECKOJIBKHX YYaCTKOB C MPEIIOIOKUTEIHHO PAa3HOM CTEMEHBIO TOYBEHHOTO U
aTMOC(EepHOTO 3arps3HEHUSI.

Tema 4.2. JloxneBble Y4epBH KAK MHAHUKATOPbI 3arPA3HEHHOCTH MOYBbI

Hcnonp3oBaHue >KU3HEHHBIX (DOPM MOKIEBBIX U JAPYrHMX OECIO3BOHOYHBIX MpPH
OILICHKE CTETICHH BO3/ICHCTBUSI aBTOTPAHCIIOPTA U APYTUX 3arpsi3HUTENE-JIEH Ha SKOCUCTEMbI
YepBEH.

DKOJIOTUYECKHUE TPYIIBI TOKIEBBIX YepBei. BinsHue kimMaTtudeckux (pakTopoB u
THUIIA I0YB HA PACIPOCTPAHEHUE 10K AEBBIX YEPBEH.
[IpakTukym

HUccneoosamenvckaa padboma «V3ydeHue UHUCIEHHOCTH JOXAEBBIX 4YepBei
pa3IMyYHbIX OMOLIEHO3aX KaK MoKa3aTels CTaOUIbHOCTU MOYBEHHOM cpenbl». Omnpenenenue
YCIIOBUIM OOWTaHUS JOXKIIEBOTO YEPBSI U BIUSHUS CPEIbl HA YHCICHHOCTh M OMOMACCY TIO
IMOYBEHHBIM TOPU30HTaM Ha UCCIIEIYEMBIX y4aCTKax ropo/a.
TeMarnueckoe IJIaHUPOBaAHUE

IMPUMEPHOE TEMATHYECKOE IINTAHUPOBAHHUE

KoJ-Bo
4acoB

Ha3zBanue pa3gena ®opMBbI OPpraHu3alu u
XapPAKTEPUCTHKA OCHOBHBIX BU/I0B

ACATECJIbHOCTH YYCHHUKA

OnpenensioT HOBbIE TEPMHHBI 3KOJOTHYECKOIO
MOHHUTOPHHTA (MOHUTOPHHT OKPYKAIOIIECH CPEJIbl)
Uzyaatot HUCTOPHU CO3/IaHus CUCTEMBI
MoHuTOpHHTa B  Poccmn.  3HaTh  ypOBHH
MOHHTOPHHTA: JIEeTaTBHBIH, JIOKaJBHBIN,
PETHOHANBHBINA, HAIIMOHANBHBIA ¥ TI0OATBHBII.
OOBeKTHl HAOMIOACHUSA W TMOKa3aTend. M3ydaror
METOIbI HCCIICIOBaHMSA: JIUCTAHIIMOHHBIE
(a’poxocmuueckne) ¥ HazemHble. [loHsiTHE O
O6uonorn4eckoM MOHHUTOpHHIe. buonorndeckuit
MOHHUTOPHHT KaK METOJ HCCIEJIOBaHUsA: dTalbl U
comepkanue. lloHATHEe O OHOMHAMKAIUM KAk
MeToZie HccienoBaHMA. [IpemMyIiecTBa KHMBBIX
WH/INKATOPOB. MoHUTOpHHT COCTOSTHUS
MPUPOIHBIX pecypcoB B Poccun. 3HATh MOHATHE O
OMOWHINKAINAH. Knaccudukarus "u
XapaKTepUCTHKA BHJIOB OMOMHTUKATTHH:
cnenupuIeckas u HecnenupuIeckas
OMOMHTUKAITHIS, npsiMast KOCBCHHAsI
OMOMHIUKAIS, PErHCTPUpPYIOIIas OMOWHAMKALINS
1 OWoOMHAMKAIMS 1O akKyMmymsuud. HaHecenue
nHpOpPMAMK Ha KapTy: 00BEM HMHPOpMaAnMU U
MOPSiIOK ~ HaHeceHWs  3HaTh  MOHATHE O
(huTOMHANKALINT u (buTOMHINKATOPAX.
Bo03M0OXHOCTH METOI0B (PUTOUHIUKAIIHH. .

O6mmue BOIIPOCHI 74
9KOJIOTHYECKOTO MOHUTOPUHTA

DKOIOTUYECKUI
3arps3HEHUs
BO3YIIHOU Cpelbl:
COBPEMEHHBIE METOJIBI
OMOMHIUKAIIMOHHOIO aHaInu3a
3arpsi3HEeHUsT  aTMOC(EpHOro
BO3/IyXa

MOHUTOPHUHT
Ha3€MHO-

12

OnpenencHre CBs3ed BOAOPOCTH U Tpuba B
COCTaBe JIMIIAHHHUKA, ONPEJCJIEHUE MPOYHOCTU
CBsI3ei BOJOpOCIH U rpuba B COCTaBe JIMIIAWHUKa,
BO3MOXKHOCTH MX pa3elIbHOIO CYLIECTBOBAHMSI.
Onpeznenenue CTENEHM 3arpsi3HEHMs BO3AyXa IO
COCTOSIHUIO JHUIIAIHUKOBY»: ONpEEIeHHe CTENeHU
TMOKPBITUA ©W  CTCIICHU BCTPEYAEMOCTH  THIIOB
JMUIIAHUKOB; OTNpPEIeIeHNe Pa3MEpPOB PO3ETOK H
KU3HECTIOCOOHOCTH  JIMIITAHHUKOB. N3yuenue
(hayKTyHpyrome acUMMETpPUH y pPACTeHHHA Kak
MOKa3aTess KagecTBa cpensl oOuTaHUAY.
PexoMmennanmu mo oTdéopy MaTepuana u pabore c
HUM. XapaKTepUCTHKa MCCIEAYEMbIX YYacTKOB




2paiioHa 10 HAIMYHIO CTAIMOHAPHBIX UCTOYHHUKOB
3arps3HCHUSI W 10 TPAHCIOPTHOW  HAarpyske.
O06paboTka MaHHBIX TIO0 OICHKE CTaOMIBLHOCTH
pa3BHUTHUsI C HCIIOJIb30BAHHEM MEPHBIX MPH3HAKOB

(TmpomepoB JIHCTA). Pacuér TmoKa3aTese
acumMerpud. OIeHKa KadecTBa Cpedbl 110
3HAYCHUIO HUHTETPAIbHOTO MIOKa3aTes

cTaOMIBHOCTH pa3BUTH. V3ydeHuwe mapameTpoB
(IyKTYyHpYIOIICH aCHMMETPUU JIUCTBEB OCpE3bl
MMOBHUCIION, JIAIIBL CEpALEIUCTHON, KJIEHA
OCTPOJIMCTHOTO, Ty0a YeperryaToro.

Pacuér cpenHecyTOYHOTO MOTOKa aBTOTPAHCIOPTA
Ha KOHTPOJBHBIX YYacTKaX; YJEJIbHOIO pacxona
TOIUIMBA; KOJMYECTBA TOIJIMBA PA3HOTO BHUAA,

C)KUTaeMOT0 JIBUTaTEIIIMH aBTOMAIIINH;
KOJINYCCTBA BBIJCTUBIINXCS BPEIHBIX
BermecTB.OIeHKAa COCTOSIHHSL JPEBOCTOSI  TTapKay.
[IpoBenenue WHBCHTAPHU3AINN JPEBECHBIX

HACAKACHUI W3ydaeMoOil TeppHUTOPHUH (KIIFOYCBOTO
yuactka). Pacuér  BbeIcOTBI  00BEKTOB  0€3
CreLUaIbHBIX TPUOOPOB PA3IMYHBIMU CHOCOOAMHU.
OmnpeneneHre OKPY)KHOCTH W JMaMeTpa CTBOJA;
NPUMEPHOTO BO3pacTa JIEPEBbEB HCCIEAYEMOU
wiomanky. CocraBineHue (OpMyNbl  APEBOCTOSL.
OmnpeJeneHue COCTOSIHMSL APEBOCTOST Mapka ¢
MCTIOJIb30BaHUEM ITPOCTEHIIIEH IIIKAIIBI.

W3ydenne  cOCTOSHMS ~ PAaCTHTEIBHOCTH W
pa3paboTka  TPOEKTa  O3CJICHEHHS  CBOETO
MHKpopaioHa». OmnpeneneHne BHIOBOIO COCTaBa
JIPEBECHO-KYCTapHUKOBBIX MOPOJ, MOBPEKICHUN U
3abosieBaHmil. VI3ydeHHe COCTOSHUS APEBECHBIX
MOPOJ BJOJb aBTOJOPOr C Pa3IMYHON CTENEHBIO
Harpy3ku. CocTaBjieHHE KapThl ra30yCTOHYUBOCTH
JIPEBECHO-KYCTapPHUKOBOW pacTUTENILHOCTH palioHa
NPOKMBaHUsI Ha OCHOBE [AHHBIX IPOBEIEHHOTO
uccienoBanus. Pa3paGoTka IpoeKkTa O3eICHEHUs
CBOEro MHKpopaiioHa. Meromuka paboOTBl €O
CHOKHBIMH  TIpoOamu:  oTOOp TPoO  CHera,
mpeaBapuTeNbHas 00pabdoTka MpoO, MOATOTOBKA
npoObl, pacramuBaHue npoObl.  OmpexneneHue
Macchl IIOCTYIUIGHHMI cHera Ha o0cienyeMyro
tepputoputo.  KosmuecTBeHHOE — ompezeneHue
3arps3HSIOLIIMX BEIIIECTB. OmnpeneneHue
(hU3MUECKHUX CBOMCTB TAJIOTO CHETa: MPO3PayHOCTH,
WHTEHCUBHOCTH M XapakTepa 3araxa, LBETHOCTH,
oIpesieNicHue KHCJIOTHOCTH, COJIepKaHuUs
OpPraHMYeCKUX BEIIECTB, CIOCOOBI OMpeIeIIeHHs
HallM4YMsi MOHOB JKeje3a, CBMHIA, MEIH, XJIopa,
CyIb(aT-HOHOB.

MOHUTOPUHT BOJHOM CpE.bI:
OMOMHIMKAIUS  3arpsI3HEHUS
BOJHOM Cpe/ibl

Onucanune OCHOBHBIX JKOJIOTUYECKUX
ocoOeHHOCTEH BOJOEMA: IBET, IPO3PAYHOCTD,
TeMmiepaTrypa, 3amax. DBbIBIGHHE  CTENEHH
AQHTPOIIOTeHHOW HAarpy3KH Ha BOJAHBIN OMOTeoneHo3
nyTéM  OPUMEHEHUS METOAa  300MHJIUKAIHH.
OmnpeneneHne Kiacca KadecTBa BOA. BriaBieHMe
CTEIEHU AHTPOIIOTEHHOW Harpy3ku Ha BOJHbBIN
OmoreomeHo3  myTéM  NPHUMEHEHHS  MeEToja
(uTomHIMKAIMA. DKCTIPECC-OIEeHKa KaueCTBa BOJIbI
10 CEMEUCTBY PSICKOBBIX.

N3ydyenue kauecTBa BOJbl U3 PA3JIMYHBIX IIPECHBIX

HNCTOYHUKOBY. Onpez[ene}me (1)I/IBI/I‘IGCKI/IX
IoKasaTejei 06p33HOB BOJBI: 3aliaxa, IIBC€Ta,
MMpO3pavYHOCTH. Onpeuene}me XUMHYCCKUX

IoKasaTejei 06pa3u013 BOJIbI: HaJIM4YKUsA KaTHOHOB
JKCJIC3d, CBUHIA, XJIOPUA-MOHOB, HHUTPATOB U




HUTPUTOB, KECTKOCTH BOJIbI, aHHOHOB KHUCJIOTHBIX
0CaKOB.

MOHUTOPHHT ITOYB
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WN3yueHne  YMCIEHHOCTH  JOXKIEBBIX  uYepBel
Pa3IAIHBIX 6morieHo3ax KaK TTOKa3aTesst
CcTaOMIIBHOCTH TOYBEHHON cpenpl». OnpeneneHue
YCIIOBHI OOWTaHUS JO0XKICBOTO YEPBS U BIUSHHUS
Cpe/Ibl Ha YUCICHHOCTh U OMOMAacCy MO MOYBEHHBIM
TOPU30HTAM Ha UCCIIEYEMbIX YUaCTKax ropoja.

Hroro
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