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Pabouass oOpaszoBaTenbHas mporpaMma «OKojorudeckas 0e30macHoCTh. IIIKomabHBIN
JKOJIOTUYECKUA  MOHUTOPUHI»  NpEJHAa3HAuY€Ha JJIsi  OpraHu3aldd  BHEYPOUYHOU
nestenbHOCTH oOyuaromuxces B 10-11 kmaccax..

[Iporpamma paccuntana Ha 66 4acOB U MOXET ObITh UCIIOJIb30BaHa MPU OPTraHU3ALUU
BHEYPOUYHOM JIeATeNbHOCTH B iepuoa ooyuenus B 10-11 knaccax.

Hanpasnenue: 00IIENHTENIEKTyaIbHOE

Pe3yJbTaThl 0CBOCHHUSA KYPCAa BHEYPOUHOM AEATEIBHOCTH «IJKOJIOTHYECKAS
0e3onacHOCTh. IIIKOIbHBIN IKOTOTHYECKHMA MOHUTOPHUHI»

JIMYHOCTHBIE 00pa3oBaTebHble Pe3YJbTAThI

OOyuaroruecs: 0CO3HAIOT:

* LEHHOCTHOE OTHOIIEHHE K MNpHUpoje, OEpeKIMBOCTH B OTHOLICHHH €€ PECypcos,
KOCMUYECKOE MpeIHAa3HAYCHUE YETI0BEKa;

* BBICOKYIO CTETICHh 3aBUCHMOCTH Y€JIOBEKa OT MPHUPOJIbI: YSIIOBEK HE MOXKET KHUTh BHE
o6unocdepsl, a Ouocdepa MOKET CyIIECTBOBATh 0€3 YEIOBEKa;

* CIIOCOOHOCTh K CaMOCTOSITETBHBIM TIOCTYIKaM M JEHCTBHSIM, COBEpIIaeMBbIM Ha
OCHOBE MOPAIBHOTO BHIOOpA, TPUHSATHIO OTBETCTBEHHOCTH 3a WX pPE3YJbTaTHI,
IeJICyCTPEMIICHHOCTh U HACTOWYMBOCTD B JJOCTHIKCHHUH PE3yJIbTaTa;

* AKTUBHYIO JKU3HEHHYIO IMO3UIMIO M MOTHBAIMIO CTaTh AKTHBHBIMH 3aIIUTHUKAMH
OKpY’KaloIIen cpezbl

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

® [UIAHHWPOBATH CBOM JICHCTBUS B COOTBETCTBUU C TIOCTABJICHHOM 3a7ja4eid U YCIOBUSIMHU
€e peanu3alny, B TOM YKCII€ BO BHYTPEHHEM IUIAHE;

® YYUTHIBATh YCTAHOBJICHHBIC ITPABHJIa B TUIAHUPOBAHUHU U KOHTPOJIE criocoba
pelIeHus;

® OCYIIECTBISATh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb IO PE3YJIbTaTy;

® OIICHMBATh MPABUIBHOCTH BBITIOJHEHUS IEUCTBUS HA YPOBHE aJI€KBAaTHOU
PETPOCIIEKTUBHOM OIIEHKH COOTBETCTBUSA PE3YJILTATOB TPEOOBAHUAM JIAHHOM 3a1a4M
M 3a7Ja4HOM 00J1acTH;

® a/IcKBAaTHO BOCIPUHUMATD MPEIJIOKECHUS U OLICHKY YUUTEJIeH, TOBaApHUIIEH,
POIUTENEN U APYTHUX JIFOJICH;

® pa3auyaTh COCOO M PE3yabTAT ICHCTBUS.

® B COTPYJAHUYECTBE C YUYUTEJIEM CTAaBUTh HOBBIC yUeOHBIC 3a/1a4H;

¢ JIPOABJIATH IIO3HABATCIIbHYIO HHUIITUATUBY B y‘IG6HOM COTPYAHHUYICCTBC,



CaMOCTOATCIbHO aICKBATHO OLICHHUBATD IIPABUJIbHOCTDL BBIIIOJTHCHHA I[CI>'ICTBI/I$I )51
BHOCUTH H€O6XOI[I/IMBIC KOPPECKTUBBI B UCITOJIHCHHUC KAK 110 X0y €TI0 pain3aluu,

TaK U B KOHIIE JEUCTBUA.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBUSA

OCYIIECTBIISITh MOUCK HEOOXOMMOI MH(POPMALIMH JIJISl BEITIOJHEHUSI BHEYUEOHbBIX
3aJlaHUi C UCTIOJIb30BAaHUEM yUEOHOM TUTEpaTyphl U B OTKPHITOM HUH(DOPMALTMOHHOM
MIPOCTPAHCTBE, SHIUKIIONEANM, CIPABOYHUKOB (BKIIIOYAs SJIEKTPOHHBIC, IU(PPOBHIE),
KOHTPOJIUpyeMoM npocTpaHcTBe UHTepHeTa;

OCYHIECTBIISITH 3aMuCh ((UKcaIio) BEIOOPOUHON HHPOpMaLUK 00 OKpyKaroueM
MHUpE 1 0 cebe camMOoM, B TOM Yuciie ¢ moMolibio uHcTpyMentoB UKT;

CTPOUTH COOOIICHMS], MPOEKThI B YCTHON M MUCBbMEHHOU opme;

POBOAUTH CPAaBHEHHUE U KIACCU(PUKAIIMIO TIO 3aIaHHBIM KPUTEPHSIM;

yCTaHABIMBATh MPUUYUHHO-CJIC/ICTBEHHbBIE CBA3U B U3Y4a€MOM KpPYT€ SIBJICHHIA;
CTPOUTH pacCyxAeHUs B (hOpPME CBSI3U MPOCTHIX CYXKACHUI 00 00BEKTE, €ro

CTPOCHHH, CBOMCTBAX U CBA3AX,

KommyHukaTHBHBIE YHUBepcaibHbIe YUeOHbIe el cTBUSA

aJICKBaTHO MCIOJIb30BaTh KOMMYHUKATUBHBIE CPEJICTBA ISl PEUICHUS PA3IMUHBIX
KOMMYHHMKATUBHBIX 3a71a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHNE, BIIaJIeTh
JUAJIOTUYECKOM (hOpMOM KOMMYHHUKAITUH, UCIIOIB3Ys, B TOM YHCJIE CPEACTBA U
uHcTpyMeHThl KT 1 nucTaHimoHHOTO 0OIICHMS;

JIOITYCKaTh BO3MOXHOCTh CYIIECTBOBAHUS Y JIIOAEH pA3JIMYHBIX TOYEK 3pEHUSI, B TOM
YHUCJIe HE COBMAJAOIINX C €r0 COOCTBEHHOMN, 1 OPHEHTHUPOBATHLCS HA ITO3UITUIO
rmapTHepa B OOIICHUU U B3aUMOJICHCTBUH;

YUYUTHIBATH PA3HBIC MHEHUS U CTPEMUTHCA K KOOPAWHAILIUM PA3JIMYHbIX MMO3UIUNA B
COTPYJHHUYECTRBE;

dbopMyIHpOBaTH COOCTBEHHOE MHEHHUE U TTO3HITHIO;

JIOTOBApPUBATHCA M IPUXOJAUTH K 00IIIEMY PEIICHUIO B COBMECTHOM JE€ATEIHLHOCTH, B
TOM YUCJI€ B CUTyalluu CTOJKHOBEHHSI HHTEPECOB;

3aJ1aBaTh BOIIPOCHI;

HCIIOJIB30BAaTh pCUb AJIA PCryisiluu CBOCTO ILGI\/IICTBI/IH;



® AJCKBATHO MCIIOJIB30BATh PCUCBLIC CPCACTBA AJIA PCUHICHUS PA3JIMYHBIX
KOMMYHUKATUBHBIX 3aAa4, CTPOUTb MOHOJIOTHYCCKOC BBICKA3bIBAHWC, BJIAJICTh

JMaJIoTU4ecKo popmMoii peyn.

Conepxxanue Kypca BHEYPOUHOM 1eATEJIbHOCTH € YKazaHueM (popM opraHu3anuu
¥ BH/IOB JIEATEJILHOCTH
MOJVJIb 1.
OO611ue BOMpOChl IKOJIOTMYECKOT0 MOHUTOPHHTA

Tema 1.1. Dxonorunueckuit Monutopunr. Mcropust pazsutus [loHstre 06 3K0JIOrHUYECKOM
MOHHUTOPUHTE€ (MOHUTOPUHIE OKpYyXaroen cpeabl). Llenn 3ko10rn4yeckoro MOHUTOPUHTA.
N3 uctopun co3nanusi CHCTEMbl MOHUTOpPUHTa B Poccum.

Tema 1.2. Bunbl u mojcucteMbl dKOJOTHUUECKOro MoHUTOpuHra Kiaccudukaius BHIOB
AKOJIOTUYECKOTO MOHHUTOPHMHTA: MO MPOCTPAHCTBEHHOMY TMPUHIUIY — JIOKAJIbHBINU,
pPETHOHANBHBIN, HAIMOHAJIBHBINA, MEXKIOCYJIApCTBEHHBIH W TJI00ANbHBINA, MO OOBEKTY
cinexxeHuss — (OHOBBIM (0a30BBIM), HMMNAKTHBIA (TOYEUYHBIN), TEMAaTUYECKUM; T10
IPUPOTHBIM  KOMIIOHEHTAM — TEOJOTHYECKUU, aTMOC(EpHBIA, THUIPOJIOTHIYCCKHM,
reopU3NIECKUA, TOYBEHHBIN, JICCHOU, OMOJIOTUUECKUH, Te€000TaHUYECKUH, 300JI0TUIECKHIA;
10 OpPraHU3allMOHHBIM  OCOOEHHOCTSM —  MEXAYHApOAHBIM, TOCYIapCTBEHHBIN,
MYHUIIATIAJIbHBIA, BEJOMCTBEHHBIM W OOIIeCTBeHHBIN. [loACHCTEMBI 3KOJIOTrHYECKOTO
MOHUTOPUHTA: reopU3NIECKUM, KJIMMaTHYECKUH, TUJPOMETEOPOTIOTUUECKUH,
OMOJIOTMYECKU, MOHUTOPHUHT 3J0pPOBbS HACEJICHHS. YPOBHM MOHUTOPHHTA: JIETAJbHBIM,
JIOKaJIbHBINA, PETHOHAJIbHBIA, HAIIMOHAIBHBIN M TI00aNbHBIM. OOBEKTH HAONIOACHUS H
TIOKAa3aTeIu.

Tema 1.3. MeToapl  3KOJOTMYECKOTO  MOHUTOPUHTa  MeToAbl  MCCIEAOBAHUS:
JTUCTAHIIMOHHBIC  (a9POKOCMHUYECKHE) U  Ha3eMHble. [loHsATHE O OHOJOTHYECKOM
MOHUTOPUHTE. DBHOJIOTMYECKHI MOHMTOPHUHI KaK METOJ HWCCJIENOBAHUS: OJTamlbl U
comepxkanue. IloHsATHe O OWMOMHIUKAIMKM KaK MeEToJe HccienoBaHus. lIpeumyrnecTsa
YKUBBIX UHIUKATOPOB. MOHUTOPUHT COCTOSTHUSI MPUPOAHBIX pecypcoB B Poccum.

Tema 1.4. buonnnukanus u e€ Bunabl [lonatue o OwmomHmukanmu. Knaccudbukanus wu
XapaKTePUCTHKA BHJIOB  OWOMHIWKAIIMM:  crneruduueckas W Hecnenuduaeckas
OMOMHIMKAIIKS; TIpsAMasi 1 KOCBEHHAs OMOMHIUKAIUS, PETUCTPUPYIOMIAsi OMOMHINKAIIAS 1
OMOMHIUKAIIHS 110 aKKYMYJISITHH.

Tema 1.5. KaprupoBanue 3arps3HEHHbIX Yy4yacTKkoB [IpoBeneHne kapTupoBaHus
3arpsA3HEHHBIX ~ YYaCTKOB: ATambl  paboTel u  ux  coaepxkanue. CouepxaHue
MOATOTOBUTENBHOIO 3Tama paboThl: cOOp MJaHHBIX 00 KMCTOYHHUKAX 3arpsi3HEHUS,
COJIEp’)KaHHME XapaKTEPUCTUKU MPOMBIIUIEHHBIX 00beKTOB. COOp mMaTepuana O mpUPOIHO-
KIIMMaTUYEeCKUX YCIOBUSX oOcieayemoil tepputopun. CojliepaHWe OCHOBHOTO JTama



paboTBI: OLIEHKAa AHTPOIIOIEHHOTO BO3JEHCTBUS Ha OKpyKawlyw cpeny. Hanecenue
uH(pOopMaIK Ha KapTy: 00bEM HHPOPMALIUU U MOPSIIOK HAHECEHHUS.

Tema 1.6. dutouHmMKanus KakK COCTaBHAas YacTh SKOJOTMYECKOIO0 MOHUTOPHUHTA
duTOMHAMKAIMS KaK OJUH U3 METOJIOB OLICHKU KauecTBa OKpy:karoiiei cpeabl. [lonstue o
dburtonnaukanuun U (UTOMHIUKATOpax. BO3MOXHOCTM METOJIOB  (DUTOUHIMKAIIUH.
Opranu3Mbl-perucTpaTopbl U OPraHU3MbI-HAKOMUTENIU. YUET BHEIIHMX M BHYTPEHHUX
dbakTOpoB TpH MNpoBeacHUM OuoHaUKanuu. Mopdoiornyeckue H3MEHEHHUS pPACTEHUH,
UCIIOJb3yeMble B OWOMHIUKAIMU. V3MEHEHHS OKpacKH JIMCTBbEB: XJIOPO3bI, HEKPO3bI,
MpeXACBPEMEHHOE yBsaHue, jaedonuaius; HU3MEHEHHUS pPa3MEpOB OPraHoB, (HOPMBI,
KOJIMYECTBA W TIOJIOKEHUSI OPTraHOB, >XU3HEHHOW (OpPMBI, >XKU3HEHHOCTH. (OCHOBHBIC
pacTeHusT — WHIAUKATOPHI 3arpsisHeHUs aTtMochepHoro Bosayxa. M3 ucropuu Bompoca
pa3BuThg (DUTOMHIMKAMM KakK MeToja. Bkiam 3apyO0eXHBIX U OTEUECTBEHHBIX
uccienoBaTenei.

MOJVYJIb 2. DKOJIOTrMYeCKHI MOHUTOPHUHI 3arpsA3HEHUs HA3€MHO-BO3AYLIHON CpE.bI:
COBPEMEHHbBIE METO/Ibl OMOMHIMKAIIMOHHOTO aHaJIKM3a 3arps3HeHus aTMOC(EepHOro Bo3ayxa
Tema 2.1. JIluxeHomHaukauus JIMIIaHUKK Kak ONPENEIUTENN 3arpsi3HEHUS BO3YIIHOM
cpeabl. [loHATHE O JNMINAWHMKAX W METOJE JUXEHOMHAMKAUWU. CTpPOCHHE JHIIANHUKA.
BzaumoneiictBue rpuba u Bogopocnu. llonsarue o Tamtome (cioeBuine). Turbl
JUIIAHHUKOB IO BHEIIHEMY BHJY TaJJIOMOB: HAaKUIIHbIE (KOPKOBBIE), JIMCTOBAThIE U
KyCTUCTBIE. XapaKTepUCTHKA THUIIOB JIMIIAWHUKOB. BilMsgHUME XUMUYECKUX BEIIECTB HA
aumaiHuky. M3MeHeHus Ha MOPQOJOTHYECKOM M aHATOMO-(h)M3MOJOTUYECKOM YPOBHSX.
JIOCTOMHCTBA M HENOCTAaTKU JIMXCHOMHIMKAIMU KaK METONAa HU3Y4YEHUs 3arpsA3HEHHUs
OKpyXaromieid cpeapl. MeToapl ydéra IHMIIaWHUKOB. PasHooOpaswe M XapaKTepuCTHKA
METOZI0B Y4y€Ta JIMIIAMHMKOB: METOJbl MAapLIPYTHOro Yy4é€Ta; METOA MNpoduiIeH;
CTallMOHApHbIE METOBI U METOJ MPOOHBIX IIouanel. [lapamMerpsl KonUUECTBEHHOIO yuéTa
JIMIIAMHUKOB: BCTPEYAEMOCTh (YacTOTa BCTPEUAEMOCTH) M KBajpaT (y4y€THas IUIOMIAJIKA).
Kparkas uctopus pa3Butus nuxeHouHaukauuu. [Ipaktukym OnbiT «OnpeneneHue cBsa3eit
BOJOPOCIHN U rpr0a B COCTABE JIMIIAKHUKAY: ONPEAEICHUE IPOYHOCTH CBSI3€M BOJOPOCIU U
rpuba B cCoOCTaBe JIMIIAiHMKA, BO3MOXHOCTH HUX pa3JelbHOTO CYIIECTBOBAHUS.
Hccnenosatensckas pabota «OnpenesaeHne CTENEeHU 3arpsa3HeHHs BO3lyXa MO0 COCTOSHHUIO
JUIIAHHUKOBY»: OIIPEIEICHUE CTENEHU IIOKPBITUA W CTEIEHH BCTPEYAEMOCTH THUIIOB
JUIIAHHUKOB; ONpEeIEHUE Pa3MEpPOB PO3ETOK U KUZHECIIOCOOHOCTH JIUIIATHUKOB.

Tema 2.2. OmeHka cOCTOSIHHSI Cpelbl HA OCHOBE MeToja (PIyKTyHpYyIOIed acuMMETpUU
AcuMMeTpusi TUCTOBOTO ammapara Kak Mmoka3areib CTPECCOBBIX (akTopoB. TpeGoBaHus K
BUJIaM-OMOUHIKaTOpaM. MeToNbl OIICHKH CTPECCOBOTO BO3JICUCTBHSI Ha PACTCHUS:
Mopdosornyeckne (HaIM9Ue XJIOPO30B M HEKPO30B, M3MEHEHUS JUTMHBI U MAaCChI JIUCTHEB)
u  Qusznonoro-omoxumMmudeckue (OBOJHEHHOCTh, MUIMEHTHbIH cocTtaB). llonsTue o
baykryupyromieir acummerpur. MoaenbHble 00beKkThl. IIpakTukym MHccnemoBaTenbckas
pabota «M3yueHne QuyKTyHpyroliel acUHMMETpUU y PacTEHUN KaK IMOKa3aTessl KauyecTBa
cpeabl oouTanus». Pexkomenganuu no oTro0opy Marepuaina u paboTe ¢ HUM. XapaKTepUCTHKA
HCCIIEYEMBIX YYaCTKOB pailOHa MO HAJMYMIO CTAlIMOHAPHBIX UCTOYHUKOB 3arpsA3HEHUS U
M0 TpaHCMOPTHOM Harpyske. OOpaboTKa MaHHBIX MO OLIEHKE CTAOMIBLHOCTH PA3BUTHS C



WCIOJIb30BaHUEM MEPHBIX MPHU3HAKOB (MpoMepoB JucTa). Pacu€r mnokazarteneit
acumMmeTpud. OIeHKa KadecTBa Cpeldbl IO 3HAYEHUIO MHTETPAJIBHOIO IOKa3aTens
CTaOMJIBHOCTH pa3BUTHsI. METONUKHN U3yUYEHUs apaMeTpoB (IyKTYUPYIOIIEH aCHMMETPUU
JUCTHEB: U3yUCHUE TapaMeTpoB (DIYKTYUPYIOUIEH aCUMMETPUU JTUCThEB OEPE3bI MMOBUCIIOMN,
JUTIBI CepILETUCTHOM, KJIEHA OCTPOJMCTHOTO, ayba uepernrdartoro. McciemoBatenbckas
pabora «PacuérHas oOLEHKa KOJMYecTBa BHIOPOCOB BPEIHBIX BEIIECTB B BO3AYyX OT
aBTOTpaHcnopTa». Pacué€r cpeIHECYyTOYHOrO IOTOKAa aBTOTPAHCIIOPTAa HAa KOHTPOJIBHBIX
y4acTKax; YAEIbHOI0 pacxoja TOIUIMBA; KOJIWYECTBA TOILUIMBA PAa3HOIO BUA, COKUIAEMOI'O
JIBUTATEJISIMA  aBTOMAIMH;  KOJIMYECTBA  BBIJCIMBIIMXCA  BPEIHBIX  BELIECTB.
HccnenoBarensckast pabora «OLeHKa COCTOSHHMS JpeBocTos mapka». IIpoBeneHue
MHBEHTapHU3allMK JIPEBECHBIX HACAXKACHUN HM3ydaeMoil TeppuUTOpHUH (KIIOYEBOTO Y4acTKa).
Pacuér BBICOTBI O00BEKTOB 0€3 CHEHUAIbHBIX MNPUOOPOB Pa3IUYHBIMU CIOCOOAMHU.
Onpenenenue OKPYKHOCTM W JHAMETpPa CTBOJIA; NPUMEPHOIO BO3pacTa JEPEBHEB
uccinenyemoit miomanku. CocraBienue Qopmyibl apeBocTos. OmnpeneneHue CoCcTOsTHUS
JIPEBOCTOS MapKa C UCIIOJIb30BAHUEM IPOCTEUIICH IIKAJIBI.

Tema 2.3. ['a304yBCTBUTENBHOCTD U Fa30yCTOMYMBOCTh pacTeHUl. BiusHue 3arpsa3HuTeneit
Ha XMMHUYECKHE MPOIIECChI, MPOUCXOAIINE B KJIETKaX pacTeHUW. BHemiHue npuzHaku
MOBPEXKJCHUSI PACTCHUN TOKCHUYHBIMU BellecTBamMu. [IoHATHME O Ta30yCTOMYMBOCTH U
ra304yBCTBUTEIIBHOCTH PACTEHHMI. AlanTanus pacTEHUW K JEWCTBHUIO Ta30B. MeXaHU3MBbI
YCTOWYMBOCTH pacTeHUil K HebOmaronpusTHeIM (akTopam. buonornyeckas, aHaTOMO-
Mopdornornyeckas U (U3HOJIOrO-OMOXMMHUYECKAss  Ta30yCTOMYMBOCTh.  BiusiHue
KIIMMAaTUYECKUX YCIOBUM TEPPUTOPUM HA Ta30yCTOMYMBOCTb pacTeHU. ['pymnmsl
YCTOWYMBOCTU pacTteHuid. [llkana OUEeHKM Tra30yCTOMYMBOCTH pacTeHUl. Poib 3en€HBIX
HACaXJCHUW B OYHIIEHUM TOPOACKOro Bo3ayxa. llpuie3anepkuBaroniue CBOMCTBA
pPa3NMYHBIX IOPOJ  JEPEBBEB UM KYCTAPHUKOB. XapaKTEPUCTUKA PACTEHUU 10
nbUIeUIBTPYIONIEH CITOCOOHOCTH. XapaKTepUCTUKA JPEBECHBIX MOPOJ U KYCTAPHUKOB TIO
Kiaccam  rasoyctonumBocTd.  [Ipaktukym  [IpoekTHO-mccienoBaTenbckas — paboTa
«M3ydyeHrne COCTOSHMSI PACTUTENBHOCTU W pPa3paboTKa MPOEKTa O03€JICHEHUS CBOETO
MHUKpopaiioHa». OrmnpeaeneHue BUIOBOTO COCTaBa JPEBECHO-KYCTAPHHUKOBBIX MOPOJ,
MOBPEXKICHUM U 3a00sieBaHui. M3yueHne cocTosHuUs APEBECHBIX MOPOJI BOJIb aBTOAOPOT C
pa3IMyHOM CTeneHblo Harpy3ku. CocraBlieHHME KapThl Ta30yCTOMYHMBOCTU JIPEBECHO-
KYCTapHUKOBOM PACTUTEIIBHOCTH palilOHAa MPOKUBAaHHMS HA OCHOBE JIAHHBIX MPOBEAEHHOTO
uccnenoBanus. PazpaboTka npoekTa 03eIeHEHUsI CBOET0 MUKpOpaloHa.

Tema 2.4. CHeXHbI MOKPOB KaK WHIUKATOP 3arps3HEHHs] MPUPOIHON cpelbl CHEXHBIN
MOKPOB KaK WHAMKATOP MPOLECCOB 3aKUCIEHUS MPUPOAHBIX CpeiA. DTalbl 3arps3HEHUs
cHexxHoro mnokpoBa. Ilpaktukym MHccnenoBarenbckass pabota «CHEXHBIA TOKPOB Kak
WHJIMKATOP 3arpsi3HeHHs] aTMOC(EepHOro BO3/1yxa TOpoACKOl cpeapl». Metoauka paboThl o
CHEXHBIMU Mpodamu: oTOOp Npod cHera, mpeaBapuTesibHas 00pabdoTka Mpood, MOArOTOBKA
poObl, pacTarimBanue npoObl. OrnpeeneHue Macchl MOCTYIUICHUN CHETa Ha 00CIeAyeMYo
teppuToputo. KonudecTBEeHHOE ompenesieHne 3arpsi3Hstomux BemiecTB. OnpeneneHue
(U3UYEeCKUX CBOMCTB TaJOro CHera: Mpo3payHOCTH, MHTEHCUBHOCTH W XapaKTepa 3amaxa,
IBETHOCTH. MeTo/luKa omnpe/ieNieHus] XUMUYECKUX CBOMCTB Tajoro CHEra: OmnpejelieHue



KHCJIIOTHOCTH, COJEPKAHUS OPraHUYECKUX BEIIECTB, CIOCOOBI OMpENEICHUS HaTUYHs
MOHOB JK€J€3a, CBUHIIA, MEU, XJI0pa, CYJIb()aT-HOHOB.

MO/VYJIb 3. MOHUTOPUHT BOJIHOM Cpenibl: OMOMHIMKALIMS 3arpsI3HEHUS BOJHOM Cpe/ibl

Tema 3.1. MeTtonbl ruapOOHOIOTMYECKOr0 aHaiau3a [ 'uapoOMONOrHYEecKUid aHalu3 Kak
OMOJOTMYECKU METOJ] OLIEHKU KaduecTBa BOJbL. [IoHATHE O THAPOOMOIOTMYECKOM aHaJIU3e.
[loka3zaTenu creneHu 3arpA3HEHUs: BUIOBOE pazHOooOpasue, IMIIOTHOCTh BHUJIOB, MJIOTHOCTh
OpraHU3MOB, IUIOTHOCTh OMOMAcChl W IIOKa3aTelbHOE 3HAauyeHue BUJIOB. PacuéTHbie
MHJEKChl B JKOJIOTMYECKOM MOHMTOPHHIE: MUHAEKCHI, HCIOJB3YIOUIUE XapaKTep MUTaHUS
opraHn3mMoB. MHIEKChHI, HUCIONB3YIOIINE COOTHOLIEHWE KPYMHBIX TakKCOHOB. OneHka
KayecTBa HKOCUCTEMBI 110 MHJEKCAM BUI0BOT0 pa3HooOpasus. O1ieHKa 30H carpoOHOCTH O
NOKa3aTelbHbIM  Opranu3MaMm. OLleHKa KayecTBa DJKOCUCTEMBI 10 COOTHOUIEHUIO
KOJIMYECTBA BUJOB, YCTOMYMBBIX M HEYCTOMUMBBIX K 3arps3HeHuto. MHIEKChl 0OIIHOCTH
(cxoxactBa). KpaTkasi xapakTepucTuka OMOJOTUYECKUX METOJIOB OLEHKU 3arps3HEHUs] BOJ:
npeuMmymiectBa W HemoctaTku.  CamnpoOHocTh  opraHu3moB.  OIlleHKa  CTENEeHH
3arpsi3HEHHOCTH BOJ 1O TOKa3aTeIbHBIM (MHAMKATOPHBIM) opraHuzMam. lloHarue o
canpoOHOCTH, CcanpoOHOCTH BHUAA, CHCTEME canpoOHOCTH. 30HBI  CAMpPOOHOCTH:
onurocanpoOHble, OeTa-me3ocanpoOHbie, alb(a-Me30canpoOHble U TOJMCATPOOHBIC; HX
xapakTepuctuka. MakTopsbl, BIUSAIONINE HAa CalpoOOHOCTh BOJOEMA.

Tema 3.2. Meroauka paboTel ¢ mpobamu 3000eHTOCa MeToauwka paboOThl ¢ MpodaMu
3000eHTOoca. COop mpoO, ¢ukcaius, dTUKETUpPOBaHUE, 00bEM TPoObI, 00paboTKa MPOO.
[Ipaktukym CocTaBlieHHE MacmopTa Xapakrepusyemoro Bojoéma. OmnucaHue OCHOBHBIX
HKOJIOTHYECKUX OCOOEHHOCTEW BOJOEMA: IIBET, MPO3PAavYHOCTh, TEMIIEpaTypa, 3armax.
BrisiBIeHHME CTENEeHM aHTPONOTCHHOW HArpy3Kd Ha BOJHBIA OHOTEOILICHO3 TyTEM
NpUMEHEeHHUs MeToja 3oouHaukanuu. OmnpepeneHue Kiacca KadecTBa Boj. BolsBieHue
CTETICH! aHTPOIOTCHHOW HArpy3Kd Ha BOJHBIM OMOreoIeHO3 MyTEM MPUMEHEHHS METoAa
dbuTOMHIUKAIIUU.  DKCIPECC-OIIEHKAa KayecTBAa BOJBI IO CEMEHCTBY  PSCKOBBIX.
[Ipaktuueckas padota «/3ydeHne kadecTBa BOABI M3 PA3JIMYHBIX MPECHBIX HCTOYHUKOBY.
Omnpenenenne (pu3nyecKux MoKaszaTelel oO0pa3oB BOJBI: 3alaxa, I[BETa, MPO3PAYHOCTH.
Onpenenenne XUMHYECKHX IIOKa3aTelie OOpas3oB BOJbI: HAIMYWS KATHOHOB JKEJe3a,
CBUHIIA, XJIOPUJ-UOHOB, HUTPATOB U HUTPHUTOB, KECTKOCTH BOJIbI, AHMOHOB KHCJIOTHBIX
0CaJIKOB.

MOJVYJIb 4. MOHUTOPHHT MOYB

Tema 4.1. buonnaukanus 3arpsi3HEHHs] MMOYBEHHOW cpelpl M3ydeHue 3arps3HEeHus I0YB
MockBbl. CTpykTypa >»WBOTHOTO HACEJCHHS TOYBBI M (AKTOPHl €ro pasHooOpaswus.
BrusiHue TEXHOT€HHOTO 3arpsi3HEHHs] Ha MOYBEHHBIX OECMO3BOHOYHBIX. DayHHUCTHYECKAS
OouounnauKanus. M3MeHeHrne BUIOBOrO COCTaBa M KOJIMYECTBA MOYBEHHBIX M HATTOUBEHHBIX
OECIO3BOHOYHBIX KUBOTHBIX KakK IIOKa3aTellb aHTPONOTeHHOTO BO3JEHCTBUS Ha
OKpY’KaIoUyto cpeay. BeiOop opraHu3MoB isi JUArHOCTUKUA COCTOSIHUSI TOYBEHHOM CpEIbl.
DKOJIOTUYECKHE TPYIIbl IMOYBEHHBIX OPraHU3MOB, XapakTepuctuka rpyni. HWcropus
pa3BUTHA M W3y4YeHHs OWOWHIMKAIMM TOYBBl B OTEYECTBEHHOM Hayke. I[IpakTukym



WN3yyenne (PU3NKO-XMMHUYECKUX CBOMCTB IIOYB IUKOJIBHOIO JBOpa. Y CTAHOBJIEHHE
3aBUCUMOCTH MEXAY (PU3MKO-XMMUYECKUMU CBOWCTBAMM TIOYBBl M UYHUCIECHHOCTHIO
0ecrio3BOHOYHBIX. ONBIT «BhIsBIEHUE PO JTOKIEBBIX YEPBEH B MOYBOOOPA30BATEIHLHOM
npouecce». OnbIT «BpIsIBIEHHE 3aBUCUMOCTH MEXAY (PU3MKO-XMMUUYECKHMMH CBOWCTBAMU
MOYBbl M YHUCICHHOCTHIO 0Oecno3BOHOUHBIX». IlpakTnueckas pabora «OmnpeneneHue
KHCJIOTHOCTA TIOYBBI C IIOMOULIBIO MPUTOTOBJICHHBIX WHAMKATOPOB HA PACTUTEIBHOMN
ocHOBe». [IpUroToBieHNEe HHAUKATOPHBIX OTBAPOB U MHAUKATOpHOU Oymaru. Onpezenenue
KHCIIOTHOCTH OOpa3lOoB TMOYBBl HCCIAEAYEMbIX YYacTKOB: OTOOp M MPUTOTOBJIEHUE
MOYBEHHOW MpoOkl. VccrnenoBanue OKpackd MOJYYEHHBIX PACTUTEIbHBIX MHAMKATOPOB B
KHUCIION 1 menouHol cpenax. Ilpaktuyeckas padora «OnpeneneHne KUCIOTHOCTH MOYBBI
paznuuHbIMH  crocobammu».  OmnpepeneHue  KUCIOTHOCTH — IMOYBBIL € IOMOIIBIO
YHUBEPCAJIBHOIO HHJWKAaTOpa; ¢ nomoublo natuyuka pH uudposoit mabopatopuu
«ApXHUMEY; C OMOIBIO MEJIOBOIO pacTBOpa. DKcIepuMeHTaabHas pabora «Onpeaenenue
COJEpKaHMUs CBUHLA B 3€JIEHOM Macce Ta30HHBIX TpaB». OKCIPECC-METOAbl OLIEHKHU
TOKCUYHOCTH TOYBEHHOW cpeabl ¢ momMolipio O6uorectoB. OmnbiT «l3yueHue kadectBa
OBUTBIBI PACTEHUN Kak ToKa3zaTelns 3arpsi3HEHHs] Cpebl OOUTaHUs». YCTaHOBJICHUE
3aBUCUMOCTH KaudecTBa TMbUIBIEBBIX 3EPEH OT YPOBHS (U3MUECKOTO U XUMHUYECKOTO
3arpsizHeHHs1 cpepl. OnbIT «BCX0XECTh CEMSH Kpecc-canaTa Kak IoKa3aTesb 3arpsa3HeHus
nouBbl». BnusiHMe kadecTBa cpeabl oOUTaHHMS Ha MOP(OIOTHYECKHE UM AHATOMHUYECKHUE
U3MEHEHMsI pacTeHui. OnbIT « JHEPryus NPOPACTaHMs CEMSH OAYBAaHUYMKA JIEKAPCTBEHHOTO
KaK I0Ka3aTellb 3arps3HEHUS [IOYBEHHOM cpeabl». M3yueHne sHepruu npopacTaHusl CEMsH
OJlyBaHUMKAa, COOPAHHBIX C HECKOJIBKUX YYaCTKOB C IPEANOJIOKUTEIBHO Pa3HON CTENEHBIO
MIOYBEHHOT'O U aTMOC(EPHOTO 3arpsi3HEHUS.

Tema 4.2. JlokaeBble YEpPBU KaK HWHAMKATOPHI 3arpsi3HEHHOCTU MOuYBbI Mcmosib30BaHUE
KU3HEHHBIX (OpPM JOXKIEBBIX W JAPYruX OECMO3BOHOYHBIX TIPH OILIEHKE CTEIEHU
BO3JCUCTBUSA ABTOTPAHCIIOpPTAa M JPYTUX 3arpsi3HUATENEH Ha DKOCUCTEMBI YEPBEH.
DKOJIOTUYECKHUE TPYIIIBI JOKIEBBIX uepBeil. BausHue kiumMaTtudeckux (akTopoB M THUIIA
IIOYB Ha pacHpoCTpaHEeHHE NOXKIeBBIX uepBeil. Ilpaktukym HccnmemoBarenbckas paboTa
«/3ydeHne YHUCIEHHOCTH OKIEBBIX YE€pPBEM B pa3lIMYHBIX OMOIIEHO3aX KaK IMOKa3aTels
CTaOMIILHOCTH TIOYBEHHOU cpeabl». OnpeneneHue ycIoBUA OOUTAHMS JOXKIACBOTO YEPBS U
BIIUSTHUS CPEJIbl HA YUCIICHHOCTh M OMOMACCy TI0 MIOYBEHHBIM TOPU30HTAM Ha HCCIIEyEeMBbIX
y4acTKax ropoja.

DopMbl M BH/IBI 1eSITEJILHOCTH . pacckas, Oecena, quckyccusi, padora ¢ OMOIOTHISCKOM
JIATEPATYPOH, BOCIIPOU3BEICHUE MOJTYYCHHBIX 3HAHUM BO BPEMSI BBICTYILICHU, TIPOCMOTP
BHJICO-, KHHO-, AUa-, CIIAUI(PHUILMOB, KOMITBIOTEPHBIX TIPE3CHTAINI, OMOJIOTHIESCKUX
KOJUICKIIMH, TUTAKaTOB, MOJIEJICH U MaKETOB, IIPOBEACHUE MTPAKTHUYCCKUX PAOOT.




TemaTu4eckoe IIIAHUPOBAHUE.

Taoauna 1.
Konuuecmeo
Ne | Hazeanue memui uacoe
Bcezo 1Ip
1 | MOJAVJIb 1. 8
OO0mme BONPOCHI IKOJIOTHIECKOT0 MOHUTOPHHI A 4
DKOJIOTUYECKUIT MOHUTOPUHT
2 | Buasl u moacucTeMbl SKOJIOTMYECKOT0 MOHUTOPUHTA
3 | MeTobl 5K0JIOrHYECKOr0 MOHUTOPUHTA
4 | buonngukamnus u €€ BUJIbI
5 KapTtupoBanue 3arpsi3HEHHBIX y4aCTKOB
6 duronHIUKALM KaK COCTaBHAS YaCTh DKOJOTHUECKOTO
MOHUTOPHHTA
MOZJYJIb 2. Jxko/10ru4ecKuii MOHUTOPUHT 3arpsA3HEHHS
7 | Ha3eMHO-BO3XYIIHOM Cpe/bl 26 16
JInXeHonHIuKaIus
3 O1nieHKa COCTOSTHUSI CPEIbl HA OCHOBE METO/Ia
GIYyKTyHpYIOIIeH aCHMMETPUH
9 | 'a309yBCTBUTENBHOCTH M TA30yCTOMUYUBOCTh PACTCHUN
10 CHexHbI! MOKPOB KaK MHAUKATOP 3arpsi3HECHUS
IIPUPOJTHOUN CPEJIbI
11 MOAYJIb 3. MOHUTOPUHT BOAHO¥ Ccpebl 12 10
MeTobl THIPOOHOTIOTHUECKOTO aHaTH3a
12 | Meroauka paboTsl ¢ mpobamMu 3000€HTOCa
13 MOAYJIb 4. MOHUTOPUHT MOYB 20 16
buonnaukanys 3arpsi3HEHNsI TOYBEHHOM CPEBI
14 JloX1eBbIC YepBU KaK MHAUKATOPHI 3arPA3HEHHOCTH
ITOYBBI
| Hroro: 66 46
Tabmuma 2
No Jarta Paznen, KonunuectBo
JacoB
[Tnan ®dakr | Tema ypoka
1 DKOJIOTUYECKUHA MOHUTOPHUHT 1
2 Bunpe! 1 mogcucTeMbl DKOJIOTHYECKOTO 1
MOHMUTOPHHIA




3 MeTobl 3K0JIOrH4eCKOr0 MOHUTOPUHTA 1

4 buounnukanusa u e€ BUILI 2

3) KaptupoBanue 3arps3HEHHBIX Y4aCTKOB 1

6 OUTOMHINKAIMSA KaK COCTaBHAs YaCTh 2
AKOJIOTMYECKOTO MOHUTOPUHTA

7 JInXxeHOMHIUKAIHA 7

8 OrieHKa COCTOSIHUS Cpe/ibl Ha OCHOBE METOoAa | O
GIYyKTyUpYyIOIIeil aCHMMETPUU

9 ['a309yBCTBUTENBHOCTD U TA30yCTOMYUBOCTh | /
pacTeHuu

10 CHEeXHbII IOKPOB KaK UHAUKATOP 7
3arpsi3HEHUs] MPUPOTHOMN CPeJIbl

11 Metobl TUIPOOHOTOTHUECKOTO aHau3a 6

12 Metoauka paboTsl ¢ mpobaMu 3000€HTOCA 6

13 buonHauKanus 3arpsa3HeHus: MOYBEHHOU 10
Cpelibl

14 Jlo’KieBble UEpPBU KaK MHINKATOPbI 10

SanHBHéHHOCTPI ITIOYBBbI
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