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IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS KYPCA.

B pe3ynbrare u3yueHus 3JIeKTUBHOTO Kypca Ha YPOBHE CpeIHEro o0miero oopa3oBanust y
yuammxcs 0yayT chopMHpPOBaHBI CICTYIOIINE TPEIMETHBIC PE3YIIbTATHI:

VYyamuiicss HayduTCs:
- TOHUMAaTh, YTO TAKOE HKOJIOTUYECKUM MOHHUTOPHUHT, I€IH HKOJIOTHYECKOTO MOHUTOPHUHIA,
O0COOCHHOCTH €r0 OpraHu3alliy U MPOBEACHUS, 3HATh UICTOPHUIO €r0 Pa3BUTHUS;
-OMPENIEISITh BUJIBI M MTOJICUCTEMBI YKOJIOTHYECKOTO MOHUTOPUHTA, IPUHIIUITHI KJIacCH(PUKAITIT
BUJIOB 9KOJIOTHYECKOTO MOHUTOPHHIA;
-OIKUCHIBATh OCHOBHBIE METO/IbI SKOJIOTUYECKOT0 MOHUTOPHUHTA;
-KJ1accu(UIUPOBATh METO/IbI U METOJIMKH UCCIIEIOBAHUS 3arps3HEHNS 00bEKTOB OKpYKarolen
Cpenbl;
-XapaKTepU30BaTh BUJIbl AaHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKPYXKAIOLIYIO CPEy;
-OOBSICHIATh 3HAUCHUE TMOHATUN: OWOMHAMKAIMS, BUIbI OWOMHIWKALUWHU, (QUTOWHIUKAIMS,
(bUTOUHIUKATOPHI,
-y3HaBaTh BUJIbI PACTCHUN W )KHBOTHBIX, SIBJISTFOIIUXCSI HHINKATOPAMU COCTOSHUS OKPYKAIOIIEH
Cpelbl;
-IIOHUMATh BKJIQJI 3apyOeKHBIX M OTCUCCTBEHHBIX MCCIIEA0BATENICH B N3YUCHUE OMOMH/IUKAIIHH;
-OMPEeIeNSITh dTAlbl KAPTUPOBAHUS 3arPA3HEHMS,
-ONUCHIBATh METOMBl JIMXCHOWHIUKANUA W (DIYyKTYHPYIOMIeH CHUMMETPHH; METOIBI OICHKU
CTPECCOBOTO BO3JICHCTBUS HA pacTeHUs: MOPHOIOTUYECKUE U (PU3UOIOT0-ONOXUMUYECKUE;
-XapaKTepU30BaTh MEXaHW3Mbl YCTOWYMUBOCTH PACTCHHN K HEOIAronpusTHBEIM (akTopam;
ra3oyCcTOMYUBOCTb (Ouonoruueckyro, aHATOMO-MOP(OIIOTUYECKYIO u ¢duznonoro-
OMOXMMHYECKYIO); BIMSIHUC KIMMATHICCKUX YCIOBUH TEPPUTOPHUU HA Ta30yCTONYUBOCTH
pacTeHul, Tpynibl YCTOMYUBOCTHA PACTEHUN;
-XapaKTeprU30BaTh CHEXXHBIN MOKPOB KaK MHIAMKATOP MPOIIECCOB 3aKUCIICHUSI IPUPOIHBIX CPEI;
-MCIIOJIb30BaTh METOAMUKY PabOThl CO CHEXHBIMU MPOOaMH; KOJIWYECTBEHHOE U Ka4eCTBEHHOE
OTIpeIeTICHUE 3arPS3HSIONTUX BEIIECTB;
-IPOBOJIUTH TUPOOHOIOTHUECKHUIA aHAIH3: THAPOOHOIOTHUYECKHI aHAIN3 KaK OMOJIOTUYECKHA
METO/I OIIEHKH KadyeCTBa BOJIbI; TOKA3aTeld CTENEHW 3arps3HEHHs; pacu€THhIE WHJIIEKCHl B
HKOJIOTMYECKOM MOHUTOPHUHTE;
-paboTtath ¢ mpodamu 3000€HTOCA;
-OMHUCHIBATh CTPYKTYPY KUBOTHOTO HACENEHUsS MOYBHI M (PAKTOPHI €T0 pa3HOOOpa3Us: BIUSHUE
TEXHOTEHHOT'0 3arpsi3HEHMS Ha TTIOUBEHHBIX OECIIO3BOHOYHBIX.
VYyamuiics TOTy4uT BO3MOKHOCTD HAyUUThCS:
-paboTaTh CO CHeHaTIbHBIM Ja0OPATOPHBIM 000PYI0BAaHUEM;
-CpaBHUBATh OMOJOTHYECKHE OOBEKTHI;
-OLICHUBATh CTEMEHb 3arpsA3HEHHOCTH BOJBI, COCTOSHHE YHCTOTHI BO3AyXa U TIOYBHI,
OCHOBBIBASICh Ha COCTOSIHUU OMOWHIUKATOPOB;
-OTpEeNATh U CPAaBHUBATh KAYECTBEHHBIC M KOJIMYECTBEHHBIC MOKA3aTENH XapaKTEPHU3YeMBIX
00BEKTOB, cpe/l OOUTAHUS;
-IIPOTHO3UPOBATHh M MOJISTUPOBATh PA3BUTHE CUTYAIINA;
-paboTaTh C 3aMKUCSIMH, OTUETAMU THEBHUKOB U UCCIIEJIOBAHU KaK UICTOYHUKAMU HH(OpMAIIHH;
-IIPOBOJIUTH KAPTHPOBAHKE 3arPA3HEHHBIX YIaCTKOB;
-OCYIIECTBIISITh MOHUTOPUHT 3arpsi3HEHUS] Pa3IMYHBIX Cpell OOUTaHMsI Ha OCHOBE NMPUMEHEHUS
aJICKBaTHBIX METOJIOB UCCIIEOBAHUS;
-IIPOBOJIUTH OLIEHKY COCTOSIHHSI CPE/IBI Ha OCHOBE MeTo/1a (QITYKTYUPYIOIIeH aCHMMETPHH,
-IIPOBOIUTH OIIEHKY COCTOSTHUS JIPEBECHOMN PACTUTEIHLHOCTH;
-OCYIIECTBIISTh U3YYCHHE COCTOSHUS PACTUTEIHHOCTH TEPPUTOPUH;
-COCTaBJISATh KapThl Ta30yCTONYMBOCTH JIPEBECHO-KYCTAPHUKOBON PACTHTEIBHOCTH;
-pa3pabaThIBaTh MPOEKTHI 03ETICHEHUS CBOETO MUKPOpaiioHa;
-OnpeeNsITh PU3NKO-XUMUYECKHE TapaMeTphl U3y4aeMbIX OOBEKTOB U CpeJl OOUTaHUS;
-OMpeIeNsITh KJIacC KauyecTBa BOJ HA OCHOBE MPUMEHEHHSI METOI0B (DUTO- U 300MHTUKALINH;



-yCTaHaBIMBATh 3aBUCHUMOCTh MEXAY (DU3UKO-XUMUYECKUMHU CBOMCTBAMH TIOYBHI U
YHUCIIEHHOCTHIO 0€CITO3BOHOYHBIX;

-OMPEIeISITh YPOBEHb KUCIOTHOCTH I0OYB;

-MCIIOJIb30BaTh JKCIIPECC-METOAbl OLIEHKHM TOKCUYHOCTH IIOYBEHHOH Cpeibl C MOMOIIBIO
OMOTECTOB.

OueHka 10CTHKEHUI JIAHUPYEMBbIX Pe3yJbTATOB YCBOEHHS Kypca.

1. Uro mpeacTaBisieT coOoi IKoIornuecKas 6e30macHocTh? KakoBel kKputepuu e€ oleHuBaHus?
2. Kakue Bompochl paccMaTpuBaiuch B JkoJsiorudeckoi nokTpuHe 2002 roja u kakoe
oTpakeHre oHM Hanw B Ctpareruu sxkojoruyeckor 6e3onacaoctu PO 2017 rona?

3. [Touemy sKonorHyYeckas 6€30MaCHOCTh PAaCCMATPUBACTCA KaK COCTAaBIISIIOIIAs HALIMOHAIBHOM
6e3onacuoctu? [loaTBepanTe OTBET MPUMEPAMH, TOKA3bIBAIOIIUME €€ BAXKHOCTb U
HE00X0aIUMOCTE?

4. Yto Takoe 3KOJIOrMYECKU MOHUTOPUHT?

5. Kakas undopmanusi yauTbIBaeTCsl Ipu pa3padOTKe IKOJIOTHUYECKOr0 MOHUTOPUHTA?

6. KT0 13 y4€HBIX cunTaeTcss OCHOBOMOJIOKHHUKOM JInXeHonoruu? Kem nu3 yu€HpIX u Koraa
MPEIJIOKEH TEPMUH WTHIIARHUKY?

7. YeMm MOXHO OOBSICHUTH OOJIBIIIOE KOJIMUECTBO JIMIIIAMHUKOB U MX BUI0BOE pa3HOOOpa3ue B
Jiecy TIO CPaBHEHHIO CO CKYAHBIM KOJIMYECTBOM U pa3HOOOpa3ueM B ropoje?

8. MOKHO JIM COTIIACUTBCS € JIOCTATOYHO PACHPOCTPAaHEHHBIM MHEHHEM, YTO JIMIIAHHUKA
MOCETISISICH Ha JIEPEBBSIX, MAPA3UTUPYIOT, MPUUUHSIIOT BPE] pACTEHUSAM, B UTOT€ MIPUBOJIAT UX K
rubenmn? ApryMeHTUpyiTe CBOH OTBET?

9. UeM MOXKHO OOBACHUTH TOT (DaKT, YTO Ha MJIOXO PACTYIIUX JAEPEBBAX BCETJa MHOTO
JTUIIATHUKOB?

10. Kak Bb1 MmoxeTe 00BSICHUTB TOT (PakT, 4uTo ¢hiiopa JIMIIaAHHUKOB HanboJjiee borata B
BBICOKOTOPHBIX 00J1aCTSAX U TYH/APaX, OTIMYAIOIIUXCS CKYJHOCTBIO TI0YB U CYPOBOCTBIO
KJIUMaTa, [0 CPAaBHEHUIO C OJIaronpUsTHHIMU B 3TOM OTHOIIEHUH LleHTpanbHbIMU palioHaAMH
CTpaHbI?

11. TlogymaiiTe, Kak MOKHO OOBSICHUTDH TOT (DAKT, YTO B pa0OTaxX C UHTEHCUBHBIM CEIbCKUM
XO03SUCTBOM, OTCYTCTBYIOT JTUIIAWHUKH, TIPEITOYUTAIONINE KUCIBIC TOYBBI?

12. Uto Takoe romeocta3 nomynsauuu? [IpuBeanre npuMepsl HapYyIIEHUSI TOMEOCTATUYECKUX
MEXaHU3MOB I10J BJIUSIHUEM CTPECCOBBIX (haKTOPOB, MPOSBISTFOIIUXCS HAa MOP(HOIIOTHIECKOM U
bu3M0I0r0-0MOXUMHUYECKOM YPOBHSX ?

13. Ha mpuycaneOHbIX ydacTKax Xx03s€Ba JIM0O0 CKUTAIOT JTUCTBY, M CO3/1at0T KomrocT. U B
TOM U B IPYTOM Cllydae MojiydaeT MUHepaibHble yIoOpeHus. B cooTBeTCTBUY ¢ CAHUTAPHBIMU
HOpMaMH U TPaBHJIAMH KCIUTyaTaluil 3eIEHBIX HACAKICHUN TOPO/Ia, 3alpeIiaeTcs COKUTaHne
OMaBINUX IUCThEB. [Ipn mpoBeaeHN: yOOpPKU MapKoOB, CKBEPOB JTUCTBA MOJUICKUT BHIBO3Y Ha
MOJIMTOHBI yTrin3anu. OOBSICHUTE, HCXOJI X KAKUX COOOPAKEHUH, MPUHSATHI TAaKHe
TpeboBanus. [loyemy He peKOMEHAYETCS CKUTATh, TMO0 OCTaBIATh JIUCTBY, B, pa3iaraschb,
OHa cocoOCTBOBaIA ObI TOYBOOOPA30BAHUIO U PA3BUTHIO CEMSIH PACTCHUMN?

COIEPKAHUE KYPCA.

Moayns 1. O61mue Bompocsl 3KOJI0TrHYECKOro MoHUTOpHHTa (13 vacos).

Tewma 1.1. Dxonmoruueckuit MouuTopuHT. cTopus pa3sutus.(3 daca)

[TonstHe 00 HKOJOTMYECKOM MOHUTOPHHIe (MOHUTOpPHHIE OKpyXawmeil cpensl). Llemn
HKOJIOTMYECKOTO MOHUTOpUHTA. VI3 ncTopuu co3ianusi CUCTEMbl MOHUTOpUHTa B Poccum.

Tema 1.2. Buasl 1 moJICUCTEMBI IKOJIOTUYECKOTO MOHUTOPHUHTA.(2 yaca)

Knaccudukanus BHIOB 3KOJIOTMYECKOIO0 MOHUTOPUHTA: MO MPOCTPAHCTBEHHOMY MPHUHIIUITY -
JIOKAJIbHBIN, pPEruoHaJbHBINA, HAI[MOHATIBHBIA, MEXIOCYJapCTBEHHBINH, W TIIOOANBHBIN;, TIO
00beKTy cnexeHuss — (OHOBBIN (0a30BBIM), WMITAKTHBIN (TOYEYHBINH), TEMATHYCCKUM; TIO
OPUPOIHBIM ~ KOMIIOHEHTaM -  TEOJIOTMYECKHH,  aTMOC(QEpHBIH,  THAPOJIOTHMYECKHH,



reopu3NUeCKuii, MOYBEHHBIN, JIECHON, OMOJOTUYECKHM, Te000TaHUYECKH, 300JI0THYECKHIA; TI0
OpPraHU3aI[MOHHBIM OCOOEHHOCTSIM — MEXKIYHApOJHBIM, TOCYlIapCTBEHHBIH, MYHHUIIMINAIbHBIH,
BEJIOMCTBEHHBII W OOmiecTBeHHBIH.  [lomCHUCTEMBI  IKOJOTMYECKOTO  MOHHTOPHHTIA!
reopu3nvecKuii, KIMMATUYECKUN, TUAPOMETEOPOIIOTMUECKUM, OUONOrMYecKuid, MOHUTOPUHT
370pOBbSl HACEJEHUsS. YPOBHM MOHUTOPHUHIA: JETAIbHBIN, JIOKAJIbHBIM, PErHOHAJIBHBIN,
HAI[MOHAJIbHBIN U T7100anbHbINH. OOBEKTHI HAOIIOIEHUS U MIOKa3aTelu.

Tema 1.3. MeTo/1bI 3K0JIOrMYE€CKOT0 MOHUTOPHUHTA.(2 Yaca)

MeTtoapl MccienoBaHUs: TUCTAHIMOHHBIE (a’pOKOCMUYecKkHe) U HazemHble. [lonstue o
OMOJOrM4eCKOM MOHUTOpPUHTIE. brosornuecknii MOHUTOPUHT, KaK METOJl UCCIEA0BaHUsL: ITallbl
u cogepxanue. [lonsrue o GMOMHAMKAIMY, KaK MeTo/e uccienoBanus. [IpenmyiecTBa KUBbIX
MHAUKATOPOB. MOHUTOPUHT COCTOSIHMSI IPUPOAHBIX pecypcoB Poccuu.

Tewma 1.4. buonnaukanus u e€ Buabl. (1 gac)

[Tonsatue o Owomnaukanuu. Kiaccupukanmus W XapakTepUCTUKA BHUJIOB OMOWHIUKAIMH:
cnenuduyeckas M Hecnenuduueckas OMOMHAMKALMS, HpsiMass U KOCBEHHAas OMOWHIUKAIUS;
perucTpupyronas OMOMHIUKAIMS U OMOWHIUKAIUS TI0 aKKYMYJISIIHH.

Tema 1.5. KaptupoBanue 3arps3HEHHBIX y4acTKOB.(3 yaca)

[IpoBenenue KapTHPOBAaHUS 3arpsi3HEHHBIX YYaCTKOB. OJTambl pabOTBl M HMX COJAEpIKaHUE.
CogepxaHue MOATOTOBUTENBHOIO ATama paboThl: cOOp MaHHBIX 00 MCTOYHHMKAX 3arps3HEHUS;
COJIep’)KaHUE XapaKTEPUCTUKHU IPOMBIIIIEHHBIX 00bekToB. COOp Marepuasa O IPUPOIHO-
KIIMMaTHYECKUX YCIOBUSX oOciemyeMoil Tepputopuu. ConepikaHue OCHOBHOTO dTara padoThI:
OILIEHKa aHTPOIIOTEHHOT'O BO3/ACUCTBHUS Ha OKpyKaroulylo cpeny. Hanecenne mapopmanum Ha
KapTy: 00bEM HHGOpMAIIUU U TIOPSIIOK HAHECEHHUS.

Tema 1.6. duTOoOMHAUKAIMS KAK COCTaBHAS YaCTh KOJIOTMYECKOTO MOHUTOPHUHTA.(2 Yac)
OuTOMHANKALKS KaK OJWH M3 METOJIOB OLICHKM KauyecTBa OKpykarouied cpensl. [lonsitue o
buTOMHIUKAIMY U PUTOMHIUKATOpaX. Bo3mMokHOCTH MeTO0B (huTomHIUKamuu. OpraHu3MbI-
PErUCTPATOPbl U OPraHU3MBbl —HAKOMUTEIH. YUYeT BHEIIHUX M BHYTPEHHUX (HaKTOpPOB MpH
npoBeaeHNN OnonHauKanuu. Mopdonornueckue H3MEHEHHs PacTeHUM, HCIOJIb3yeMble B
OnouHauKanuu. VI3MEHEeHHs OKpacKH JHCTHEB: XJIOPO3bl, HEKPO3bl, MPEXKIECBPEMEHHOE
yBsiAaHue, Aeouaius; U3MEHEHUs pa3MepOB OPraHoB, (OPMbI, KOJUYECTBA U IOJOKEHUS
OpTaHoB, KU3HEHHOU (QOpPMBI, KHU3HEHHOCTH. OCHOBHBIE PACTEHUS - UHAMKATOPHI 3arpsi3HEHUs
atMocepHoro Bo3ayxa. M3 uctopum Bompoca pa3BUTHUs (PUTOMHAMKAIMU Kak MeToja. Bxman
3apy0eXHBIX U OTEYECTBEHHBIX UCCIIEIOBATENECH.

Monyinb 2. DK0JIOrHYECKU MOHUTOPUHT 3arpsi3HEHUS] HA3€MHO-BO31YILIHOM Cpebl:
COBPEMEHHBIE METOJIbI OMOMHIMKALMOHHOTO aHalIM3a 3arpsi3HeHus atMmochepHoro Bosmyxa (9
4acoB).

Tema 2.1. JluxenHounaukanus.(2 yaca)

JInmalHuKKM Kak OINpENeNUTENN 3arpsA3HEHUs BO3AYIIHOW cpenbl. [IoHATHE O JIMIIaliHUKaxX |
MeToqe JuxeHouHaukanuu. CTpoeHue nuiiaiiHuka. B3aumonelicTBue rpuba M BOJOPOCIH.
[Tonsitue o Tamiome (crnoesuie). THUIBI TUIIAHHUKOB 110 BHEITHEMY BHU1y TAIJIOMOB: HAKUITHBIE
(KOpKOBBIE), IUCTOBAThIE, KYCTHCTBIE. XapakTEepUCTUKA THUIOB JHMIIAHHUKOB. BrusHue
XUMHYECKMX BELIECTB Ha JUMIaHUKU. V3MeHeHMs Ha MOp(OJIOrMYecKkoM U aHaToMo-
dbuznonornueckoM YypoBHsIX. J[OCTOMHCTBA M HENOCTATKH JUXCHOMHAMUKAIIMM KaK MeTofa
U3YYEHHUs 3arps3HEeHHs] OKpykaromied cpeabl. Meronpl yuéra numaiiHukoB. PazHooOpasue u
XapaKTePUCTUKA METOJIOB Y4€Ta JIMIIAHHUKOB: METOIbI MAPIIPYTHOTO YUYeTa; METO I poduei;
CTalllOHapHbIE METOAbl M METOJ MpOoOHBIX Mmiomaaei. [lapamerpsl KOIMYECTBEHHOrO yuyeTa
JUIIAHHUKOB: BCTPEUaeMOCTh (WacTOTa BCTpPEUaeMOCTH) W KBajpar (Y4€THas IUIOIIA/IKA).
Kpatkas uctopus pa3BUTHS JTMXCHOWHIUKAIINH.

IIpakTUKyM.

UccnenoBarensckas paborta. « OmpejenieHne CTENEHM 3arpsA3HEHHs BO3AyXa IO COCTOSHUIO
JUIIATHUKOB»: ONpEJEJIEHUE CTENEHU TMOKPBITHS W CTENEeHM BCTPEYAEMOCTH THUIIOB
JUIIaHHUKOB; OMPE/ENIEHUE pa3MEepPOB PO3ETOK U KU3HECIIOCOOHOCTH JIMIIAHUKOB.

Tema 2.2. OnieHKa COCTOSTHUS Cpeibl HA OCHOBE MeToAa (DIyKTyupyromiei acumMmmeTpun.(3 gaca)



AcuMMeTpusl JTUCTOBOTO amnmapara Kak I0Ka3aTelb CTPecCOBBIX (akTopoB. TpeboBaHus K
BUJAaM-OMOMHAMKATOpaM. MeToAbl OLIEHKH CTPECCOBOTO  BO3ACUCTBHS Ha  pPacTEHUS:
Mopdoornueckrue (HaIMYUe XJIOPO30B M HEKPO30B, M3MEHEHHUS JUIMHBI M MAcChl JINCTHEB) U

duznonoro-onoxumMuyeckue  (OBOAHEHHOCTb,  NUTMEHTHBIM  coctaB).  [lomsitue o
baykTyupyromnieit acummerpun. MoiebHbIe 00BEKTHI.
[IpakTuKyM.

HccnenoBatensckas pabora. «3yueHue QuykTyupyromeid acMMMETpPUHM y pACTEHUH Kak
IoKa3aTesb KauecTBa cpeibl oOMTaHus». Pekomennanuu no oroopy marepuaina u pabore ¢ HUM.
XapakTepucTUKa MCCIEAYEMBIX YYacTKOB pailoHa 0 HaJM4YMI0 CTAlMOHAPHBIX HMCTOYHUKOB
3arpsA3HEHUs] M 10 TPAHCIOPTHOW Harpyszke. OOpaboOTKa IAaHHBIX IO OLIEHKE CTaOUIbHOCTU
pa3BUTUS C MCIIOJIB30BAHMEM MEPHBIX IIPU3HAKOB (MpoMepoB JucTa). Pacuér nokxazareneit
acummerpuu. OLlEHKa KadecTBa Cpelbl 110 HA3HAYCHUIO HHTErPaJbHOIO IOKa3aTellsd
CTaOUIILHOCTH PA3BUTHSL.

Mertonuku wM3ydyeHUs napaMeTpoB (QIYKTYUpPYIOIIEH acUMMETPHM JIUCThEB: M3Yy4YEHUE
napamMeTpoB (DIYKTYHPYIOIIEH aCHMMETPUH JTUCTbEB OepE3bI MOBUCIION, JIUIBI CEP/IICTUCTHOM,
KJIEHA OCTPOJIUCTHOTO, JTy0a uyepenryaToro.

HccnenoBatenbckas pabora. «OIEHKa COCTOSHUS — JpeBOCTOS  mapka». [IpoBenenue
MBEHTApHU3alMU JIPEBECHBIX HACAXIEHUHN U3ydaeMoil TeppuTopun (KJIroueBoro yyactka). Pacuér
BBICOTHI OOBEKTOB 0€3 CHeIUaNIbHBIX MNPUOOPOB pa3IMUYHBIMU criocobamu. OmnpeneneHue
OKPYKHOCTM M JMaMeTpa CTBOJA; IIPUMEPHOIO BO3pacTa JIEPEBLEB HUCCIEAYEMOW IUIOIIAKH.
CocraBnenne Qopmynsl  apeBoctos. OmnpeneneHHe COCTOSHUS  JIPEBOCTOS  Mapka ¢
MCII0JIb30BaHUEM TPOCTEUILEH IIKAJIBI.

Tema 2.3. ['a304yBCTBUTENBHOCTD U Ta30yCTONYMBOCTH pacTeHui.(3 Jaca)

BnusiHue 3arpsA3HUTENEd Ha XHMMUYECKHE IIPOLIECCHI, IPOUCXOIALIME B KIETKAaX PAcCTEHUU.
Buemnue npu3HaKu TOBpPEXKAEHUS pacTeHHUs TOKCUYHBIMU BemiecTBamu. [loHsitue o
ra30yCTOMYMBOCTH W Ta304yBCTBUTEIBHOCTH pPACTEHUH. Ananrtanus pacTeHUM K JEHCTBUIO
ra3oB. MexaHu3Mbl yCTOWYMBOCTH pacTeHHI K HeOnaronpusaTHbIM ¢akTopaM. buonoruueckas,
aHatromMo-mopdonoruyeckas U (U3UOIOr0-OMOXMMHUYECKAss Ta30yCTOWYMBOCTh. BiusHue
KJINMATHYECKUX YCIOBHM TEPPUTOPUHU HA ra30yCTOMYMBOCTHh PACTEHHU. [ pymmbl yCTOWYNBOCTH
pactenuii. lllkana OLICHKH TIa30yCTOMYMBOCTH pacTeHHMi. Poib 3€1€HBIX HaAcCaXICHWM B
OYHMILEHUH TOPOACKOro Bo3ayxa. [Ipuie3anep:kuBaronye CBOMCTBA Pa3IMYHbIX MOPOJ AEPEBBLEB
U KYCTapHHUKOB. XapakTepUCTHUKA pPACTEHUH 1O MNbUICQUIbTPYIOMEH CHOCOOHOCTH.
XapakTepucTUKa JPEBECHBIX MOPO/I U KYCTAPHUKOB IO KJIacCaM ra3oyCcTON4YUBOCTH.

IIpakTUKyM.

[TpoexkTHO-HCCNEenOBaTeNnbCcKass padoTa. «/3ydyeHne cocTOsHHUS pacTUTENBHOCTH U pa3paboTka
IIPOEKTa O3EJICHEHUs CBOEro0 MHUKpopaioHa». OmpeneneHue BHUAOBOTO COCTaBa JIPEBECHO-
KYCTapHUKOBBIX MOPO/JI, MOBPEXACHUN U 3a00seBaHui. M3ydueHne cocTOsIHUS JPEBECHBIX TOPOJT
BJIOJIb aBTOAOPOr C PA3JIMYHOM CTENEHbI0 Harpy3ku. CocTaBleHHE KapThl I'a30yCTONYMBOCTHU
JPEBECHO-KYCTAapPHUKOBOM  pPAacTUTENbHOCTH pailloHa TMPOKMBAHHUS HAa OCHOBE JIaHHBIX
poBeIEHHOTO UccenoBaHus. Pa3paboTka MpoeKTa 03eIeHeHNsl CBOET0 MUKPOpaioHa.

Tewma 2.4. CHe)XHBIN TOKPOB KaK MHAUKATOP 3arpsi3HEHHS MTpUpOoaHON cpeapl.(1 gac)

CHeXHBII TOKPOB Kak WHIMKATOp IIPOLECCOB 3aKUCICHMUs TPUPOAHBIX CpeA. OTarlbl
3arpsi3HEHUS] CHEXKHOT'O MIOKPOBA.

IIpakTuKyM.

UccnenoBarenbckas pabota. « CHEXHBIN MOKPOB KaK MHAUKATOP 3arpsi3HEHHs aTMOC(epHOro
BO3/yXa TOpPOJICKOI cpenbl». Metoanka paboThl CO CHEXHBIMU IpobOamu: oTOOp mpol cHera,
npeaBapuTenbHas 00padoTka mpol, MOAroTOBKa MpoObl, pacTamauBaHue npoosl. Onpenenenue
Macchl TMOCTYIJICHUH CHera Ha oOcieayemyro Tepputopuio. KomuuecTBeHHOe ompeseneHue
3arpsi3HsOIMX BemecTB. OmnpeneneHne (U3MUECKUX CBOWCTB TajoOro CHera: Mpo3pavyHOCTH,
MHTEHCUBHOCTH M XapaKTepa 3araxa, IBETHOCTH.



Meronuka ompeneneHus XMMHUYECKUX CBOMCTB TaJoro CHEra: OINpEAeNIEHUE KHCIOTHOCTH,
COJIep’KaHUsl OPraHMYECKUX BEIECTB, CIIOCOOBI OMpeiesieHHs MOHOB jKeJe3a, CBHHIA, MEIH,
XJI0pa, CyNIb(haT-nOHOB.

Moaynb 3. MOHUTOPHUHT BOAHOM Cpebl: OMOMHAMKALINS 3arPS3HEHUS BOJTHOM CPEIbI

(6 gacoB).

Tewma 3.1. MeTobl THIPOOHOTIOTHYECKOTO aHaau3a.(5 4acoB)

['unpoOuonornyeckuii aHaIM3 Kak OMOJOTHMYECKH METOJ OIICHKH KadecTBa Boibl. [loHATHE O
ruapoOuonornyeckomM aHanuze. llokazaTenu crerneHu 3arps3HEHHs: BUIOBOE pa3zHOOOpasue,
IUIOTHOCTh BUJIOB, IUIOTHOCTh OPraHM3MOB, IJIOTHOCTh OMOMACCHl M IIOKAa3aTENbHOE 3HAUECHUE
BUJOB. PacuéTHble HMHIEKCHI B JKOJOTMYECKOM MOHUTOPUHIE: HWHAEKCHI, HCIHOJB3YIOIINE
XapakTep MUTAHUS OpraHU3MOB. MIHIEKCHI , UCIIOIB3YIOLINE COOTHOIIEHUE KPYIHBIX TAKCOHOB.
Onenka KadyecTBa OHKOCHCTEMBI II0 MHJEKCaM BHUJOBOro pa3HooOpasusa. OrleHka 30H
CanpoOHOCTM MO IOKa3aTeabHbIM opraHu3dmaMm. OLleHKa KayecTBa HSKOCHUCTEMBI 110
COOTHOILIEHHUIO KOJMYECTBAa BUJOB, YCTOMYMBBIX M HEYCTOMYMBBIX K 3ars3HeHuro. MHuekcw
obmrHocTH (cxoacTBa). KpaTkas xapakTepuCTHKa OMOJIOTHYSCKUX METOJIOB OLICHKH 3arpsi3HCHUS
BOJA: mpeumymiectBa U HejgoctaTtku. CanpoOHocTh opranu3moB. OlleHKa CTENeHU
3arpsiI3HEHHOCTH BOJI 0 TOKa3aTessiM (MHAMKATOpHbIM) opranu3MaM. [loHstue o canpoOHOCTH,
canpoOHOCTH BHUIA, CHUCTEME CampoOHOCTH. 30HBI CAmpPOOHOCTH: OJUrocanpoOHble, OeTa-
Me30canpoOHble, anb(a-Me30canpoOHble W MONMCApPOOHBIC; WX XapakTepucTuka. DakTopsl,
BIIUSIONINE HAa CAaIPOOHOCTH BOJIOEMA.

Tema 3.2. Metonuka paboTsl ¢ mpodamu 3000eHTOCa. (1 Yac)

Metoauka paboTel ¢ mpobamu 30006eHToca. COop mpob , dukcamus, STUKETUPOBAHUE, 00BEM
poOwI, 00paboTKa Mpoo.

IIpakTuKyM.

CocraBieHue nacmopra XapakTepuzyemMoro BojgoéMa. OmnucaHMe OCHOBHBIX 3KOJOTMYECKHX
0COOCHHOCTE BOJOEMA: IBET, MPO3PayHOCTh, TEMIIepaTypa, 3amax. BbISBIeHHE CTeneHu
AQHTPOIIOTEHHOW Harpy3KH Ha BOJHBIN OMOreoneHo3 MyTéM MPUMEHEHUS! METO1a 300MHINKAIIHH.
Omnpenenenue kinacca KauecTsa BoJl. BbIsBI€HNE CTENEHN aHTPOIIOTEHHOW HArpy3Ku Ha BOJHBIN
OuoreoneHo3 MyTéM NMPUMEHEHHUS] METO/Aa (PUTOMHIMKALMU. DKCIpPEcCc-OleHKa KayecTBa BObI
10 CEMENCTBY PSACKOBBIX.

[TpakTrueckas pabota. «/3yueHne kauecTBa BOJbl U3 PAa3IUUYHbBIX IPECHBIX HCTOUHUKOBY.
Onpenenenne (Qu3nueckux IMoka3aTeneil oOpa3lloB BOJBI: 3amaxa, IBETa, HPO3PAYHOCTH.
OmnpeneneHne XMMUYECKUX MOKa3aTesell o0pa3loB BOJABI: HAJUYMS KaTHOHOB elle3a, CBUHIIA,
XJIOPUJI-MOHOB, HUTPATOB U HUTPUTOB, JKECTKOCTH BOJbI, AHUOHOB KHUCIIOTHBIX OCTaTKOB.
Monynb 4. MoHuTOpHUHT TI04YB(4 yaca)

Tema 4.1. buonnaukanys 3arpsi3HEHUs IOUYBEHHOM cpenbl.(3 Jaca)

W3yuenue 3arps3HeHus noyB. CTpyKTypa >KMBOTHOTO HAacelI€HMs HOYBbI M (DaKTOpBI €ro
pasHoOOpa3us. BiusHHME  TEXHOr€HHOro  3arps3HEHHMs  IOYBEHHBIX  OECIO3BOHOYHBIX.
QdayHuctuueckas OMonHauKauus. VM3MeHeHue BHJIOBOTO COCTaBa U KOJIMYECTBA MOYBEHHBIX U
HaIOYBEHHBIX OECIIO3BOHOYHBIX >KMBOTHBIX KakK IMOKa3aTellb aHTPOIOTEHHOTO BO3JCHCTBUS Ha
OKpYXarollyo cpeny. BbiOop opraHu3moB Ui JUArHOCTHKU COCTOSIHHSI TOYBEHHOW CpEIbl.
OKOJIOTUYECKHUE TPYNIbl TOYBEHHBIX OPraHM3MOB, XapaKTepucTUKa rpynmn. Mcropus passutus
M3Yy4eHUs OMOWHIUKAIIMU TIOYBBI B OTEUECTBEHHOM HayKe.

OnbIT. «BBIABICHNE PONIN JOXK/IEBBIX YepBEl B TOYBOOOPA30BATEILHOM MPOLIECCEN.
[TpakTnueckast pabota. «OmpeneneHne KUCIOTHOCTH MOYBHI C MOMOUIbIO MPUTOTOBIEHHBIX
WHAWKAaTOPOB HA pAcCTUTEIbHOW OCHOBE». [IpuUroToBieHME MHAMKATOPHBIX OTBApOB U
UHAMKaTOpHOU Oymaru. OmpezneneHne KUCIOTHOCTH 00pa3loB MOYBBI UCCIETYEMbIX YYacTKOB:
oTOOp M TPUTOTOBJICHME TOYBEHHOH mpoObl. MccnenoBaHue OKpackd — IMOJTyYEHHBIX
PACTUTENBHBIX UHAUKATOPOB B KUCJIOW M IIEJIOYHOM cpefax.

Tema 4.2. JloaxneBble 4epBH KAK HHAUKATOPBI 3arpsi3HEHHOCTH NO4BbI.(1 yac)
Hcnonp30BaHue )KU3HEHHBIX (POPM JOKAEBBIX U JPYTUX OECIO3BOHOYHBIX MPH OLIEHKE CTETIEHU
BO3/ICICTBUS aBTOTPAHCIIOPTA U APYTUX 3arpsA3HUTENCH Ha SKOCUCTEMBI YepBEH. DKOJIOIMUECKHE



TPYILIBI

JNOKIEBBIX YEPBEU.

pacIpocTpaHeHHE JT0XKICBBIX YepBEH.

IIpakTUKyM.

Bnusaue knaumatudyeckux (akTopoB M THNA TIOYB HA

HccaenoBareabckass padora. «/3ydyeHne 4YHCICHHOCTH JOXKJIEBBIX 4YEpBEH B Pa3IMYHbBIX
OMoLleHO3aX KakK IIoKa3aTesisd CTa0MJIbHOCTU IIOYBEHHOW cpeab». OmnpeneseHue ycioBuit
o0uTaHUsl JOXKAEBOIO YEepBS U BIUSHUE CpPeIbl HA YHUCIEHHOCTh W OMOMAcCy MO MOYBEHHBIM
TOPU30HTAM Ha UCCIIEyEMbIX y4acTKax ropoja.

KanennapHo-reMaTuieckoe nJiaHMPOBaHUE
«9konornueckass MouutopuHr». 10-11 kiacc.

Monyib Tema Tema ypoka
Monaynb 1 | 1.Oxonornueckass 6e3omacHocts | 1. COop Mmarepmana Ui NMPaKTHYECKHX
O6mue Y DKOJIOTUYECKUN MOHUTOPUHT. pabor.
BOIIPOCHI 2. DKonoruyeckast 0€30MacHOCTb
9KOJIOTHYECKOT0 3. DKONOTNYeCKUl MOHUTOPUHT.
MOHHUTOPHHTA. 2.Buner u IIOJACUCTEMEI | 4. Knaccudukamms BHOB
HKOJIOTMYECKOT0 MOHUTOPHUHTA. 9KOJIOTHYECKOT0 MOHUTOPHUHTA.
3.Metomsl HKOJIOTUYECKOTO | . Meronabl 9KOJIOTUYECKOTO
MOHHUTOPHHTA. MOHHUTOPHHTA.
4. buoWHIMKANUS U €€ BHUJIBI. 6. buonHUKaNMs U e BUJBI.
5.KaprupoBanue 3arpsisHeHHbIX | /.KapTupoBanue 3arpsA3HEHHBIX
Y4aCTKOB. Y4aCTKOB.
8. 3akperieHue TEOPETHYECKOTO
MaTepuana 1o remMam 1-5.
6.OuToMHIUKANUS KaK cocTaBHAs | 9. OUTOMHANKATOPHI.
4acThb skonoruueckoro | 10.  Mopdonorudueckne  M3MEHEHUS
MOHHUTOPHHTA. pacTeHHIA, HCIIOJIb3yEeMbIC B
OMOWHINKAIUH.
11. KonTpomnpHas paboTta mo Moayio 1.
Monyib 2 | 7.JIuxeHOMHOUKALIHA. 12. JInxeHouHIUKaIUA. Crpoenue
DKOJIOTHYECKUH JMIIAHHUKOB.
MOHHUTOPHHT 13. BnmsiHMEe XMMHWYECKUX BEIIECTB Ha
3arpsI3HCHUSA JUIIANHUKH.
Ha3eMHO- 14. MeTopl yuera JIMIIatHUKOB.
BO3/YIIHON 15.  Omeir  «Ompenenenue  cBs3el
CpEIBL. BoJopocaM M rpuba B cocTaBe
JIMIIARHUKA.
16. HccnenoBarenbekas pabora
«OmnpeneneHue CTENEeHW 3arpsi3HEHUs

BO3yXa 110 COCTOAHHIO JINIITAHHIKOBY.

17. TBopueckue 3a/1aHus 110 Teme 7.

8. OneHka cOCTOSIHUSL Cpellbl Ha
OCHOBE MeTo/a (PIyKTyupyromei
aCUMMETpPHU.

18. Omenka cocTosIHUS Cpebl Ha OCHOBE
MeToAa (IYKTYHPYIOLEH aCHMMETPHH.

19-20.  HccrnenoBarensckas — paboTa
«3yuenue bayKTyupyromei
ACUMMETPHUH Y PACTEHUM KaK MOKa3aTest
KauecTBa cpebl OOUTaHUS.

21-22.  Uccnenmomatenbckas — pabota
«Pacyernas OIICHKa KOJINYECTBA
BBEIOPOCOB BPEIHBIX BEIIECTB B BO3JYX OT




ABTOTPAHCTIOPTA.

23-24.  UccnenoBatenbckas — paboTa
«OT1eHKa COCTOSIHUS IPEBOCTOS TAPKay.
9.I'a30uyBCTBUTENBHOCTD u | 25. ['a30uyBCTBUTENBHOCTD u

ra3oyCcTOHYMBOCTh PACTCHUM

ra30yCTOMYMBOCTh PACTCHUMN

26. AmanTanus pacTeHHH K JCHCTBHIO
ra3oB.

27. I'pynibl yCTOWYMBOCTH PacTEHU.

28.3akperieHue TEOPETHYECKOTO
MaTepuaga 1o remam 7-9.

29-30. IIpoekTHO- WCCIEAOBATENbCKAS
pabota «3yuenue COCTOSIHHS
pPacTUTENBHOCTH U pa3padoTKa IMPOCKTa
03€JICHEHHSI CBOETO MUKPOpaiioHay.

31. IIpoekTtHO-  WCClIeOBATEIbCKAS
pabora «IIpoekT o3eleHEeHHs] CBOETO
MUKPOPAOHA».

32. TBopueckue 3a1aHus 1Mo Teme 9.

33. KonrposnpHas pabora o remMam 7-9.

10. Cuexsbiii nokpoB Kak | 34. CHeXHbIH MOKPOB KaK HWHIUKATOP
WHIAKATOP 3arpsiI3HEHUS | 3arpsiI3HEHUS] IPUPOTHOM CPEIIBI.
MIPUPOTHOM CPEIBI. 35-36.  UccnenoBatenbckas  paborta
«CHEXHBI TIOKPOB KaKk HMHIUKATOP
3arpsi3HeHus  aTMoc(hepHOoro  BO3ayXa
TOPOJACKOM CPEIbI.
37. TBopueckue 3aJaHusi 1O TeMe
«brOVHINKALIIS Y.
Monynb 11. Metonet | 38. MeTonsl  THAPOOHOIOTHYECKOTO
MoHuTopuHT TUAPOOMOIOTUYECKOTO aHaIKM3a. | aHAJIM3A.
BOJTHOM CpEIbI. 39. Pacuernbie WHJIEKCHI B

9KOJIOTMYCCKOM MOHUTOPUHTC.

40. Onenka KayecTBa JKOCUCTEMBI II0
WHJEKCaM BHJIOBOTO pa3HO00pa3usl.

41. Ounenka KadecTBa JKOCHCTEMBI IO
COOTHOIIICHUIO KOJIWYECTBA  BHJIOB,
YCTOMYMBBIX M HEYCTOWYHUBBIX K
3arpsi3HEHUIO.

42. CanipoOHOCTH OPTaHU3MOB.

12. Mertoauka paboTsl ¢ mpobaMu
3000€HTOCA.

43. Meronuka paboTel ¢ mpodaMu
3000€eHTOCa.
44, 3aKpenaeHue  TEOPETUYECKOTrOo

MaTtepuanga 1o temam 11-12.

45. Tlpaktuyeckas padora «CocTtaBieHHE
MacropTa XapakTepru3yeMOoro BOJOEMa.

46-47. Tlpaktuueckas padota «Onucanue
OCHOBHBIX 9KOJIOTHYECKUX 0COOEHHOCTEH
BOJIOEMA: 1[BETA, MPO3PaYHOCTH,
TEMIIEPATYPHI, 3ammaxa.

48. TlpakTtmueckas pabora «BrlsiBieHue
CTETIEHU AaHTPOINOTCHHOM Harpy3kud Ha
BOJIHBIN OHMOreoIeH03 yTeM




MPUMCHCHUA METOAA 300MHANKAIIU)).

49. TIpaktnueckass pabora «BrliBieHue
CTENICHW AaHTPONOIeHHOH Harpy3ku Ha
BOJHBIN OuoreoneHo3 yTeM
PUMEHEHHS MeTo1a (GPUTOMHIMKAIIUN.

50-51. [paktuueckas padora «M3yuenue
Ka4yecTBa BOJBI M3 PA3IMYHBIX IPECHBIX
HUCTOYHHUKOB).

52. Tsopueckue 3amaHus IO TeMe
«Metoguka  pabotel ¢ mpobamu
3000€HTOCaY.

53. KonrponbsHas pabora mo temam 11-
12.

Mopynb
MoHuTOpUHT
II0YB.
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13. buounnukauus 3arpsi3HEHUS
IIOYBEHHOM CpeJibl.

o4. buonnnukanus 3arpsAA3HEHUS
IOYBEHHOMH CpeJibl.

55. CrpyKTypa >KHBOTHOTO HAaCEJIEHUS
TIOYBHI ¥ (PAKTOPHI €T0 PA3HOOOPA3HSI.

56. daynucTuyeckas OMOUHIUKAIHUS.

57.2KCIpecc-MeTO b OIICHKU
TOKCUYHOCTH  IOYBEHHOM  Cpeapl ¢
[IOMOIIb0 OMOTECTOB.

58. 3aKkperuieHue TEOPETHYECKOTO
maTepuana 1o reme 13.

59. Tsopueckue 3amaHus II0 TeME
«buonnnkanms 3arpsi3HeHUs
MIOYBEHHOU Cpebl».

60. HccnenoBaTenbckas pabora
«H3yuenue (U3NKO-XUMHUYECKUX
II0Ka3aTele  IMOYBBl  IPUILKOJBHON
TEPPUTOPUIN.

61. [IpakTuueckas pabota
«OnpeneneHnue KUCIOTHOCTH TOYBBI C
IIOMOIIIBIO MPUTOTOBJICHHBIX
WH/IMKaTOPOB HA PACTUTEIbHON OCHOBEY.

14. Dkcopecc MeETOAbl OLEHKH
TOKCUYHOCTH TTOUBEHHOM Cpefibl ¢
IMOMOILILIO OMOTECTOB.

62. OnbiT «BcxoxecTb CeMsiH Kpecc-
cajaTa Kak IIOKa3aTeldb 3arps3HEHUs
nmouBb». ONbIT «JHEprus MpopacTaHus
CeMsH OJyBaHYMKa JIEKAPCTBEHHOTO KakK
MOKa3aTelb 3arpsA3HEHHUs]  TOYBEHHOMU
CpeabD.

63. OnbiT «3ydeHne kauyecTBa MBLUIBIIBI
pacTeHHMd Kak TIOKa3aTellsd 3arps3HCHHS
Cpeibl OOUTaHUSY.

64. JlaboparopHas paborta
«OnpeneneHue CcoaepKaHUs CBHHIA B
3€JICHOW MacCe Ta30HHBIX TPaBy.

15.  JloxkneBble  4epBH  Kak
WHUKATOPBI 3arpsiI3HEHHOCTH
IIOYBBHI.

65. JlokneBble YepBH KaK HHIUKATOPBI
3arpsi3HEHHOCTH MOYBBI.

66. UccnenoBatenbckas pabota
«M3yyeHne YHCIEHHOCTH  JOXKIIEBBIX
4yepBell B pa3MUYHBIX OHMOIIEHO3aX Kak
MoKa3aTensl CTaOMIBLHOCTH TTOYBEHHOMN




Cpemb.

67. OnbiT «BbIsIBIEHUE POTU TOKIEBBIX
yepBei B MOYBOOOPa30BaTEILHOM
IIpoIIECCe.

68. KonTpoapHas pabora 1mo Moayio 4.




