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O0mas xapakTepucTHKa NPOrPaMMBbl

B COACPIKaHNU KypcCa ACIACTCA aKICHT Ha YCUJICHUU ACATCIbHOCTHOI'O KOMIIOHCHTA, YTO
OnpeacIsIETCA COLlMaJIbHBIM 3aKa30M COBPEMCEHHOT'O O6H_I€CTBa B CBA3U C BO3paCTAOIIUM
AHTPOIIOTCHHBIM BO3JICHCTBHEM Ha BCE MMpUPOAHBIC CPEALI U, KaK CJICICTBUC,
YBCIUWYHUBAIOIIUMUCS SKOJIOTHMYECKNMHA pUCKaMU. IIJ'IH 9KOJIOTHYECKOT'O O6paBOBaHI/I${
OopraHu3anusa IIOMCKOBO-HCCIIEIOBATEILCKON ASITESIBHOCTH B COUONPUPOAHOM OKPYIKCHHUU
nMeeT oco0oe 3HaUYEeHHE.

U ny4iryro BO3MOXKHOCTb JUIsl 3TOT0 JAET OpraHu3alis HIKOJIbHOTO 3KOJIO0rH4E€CKOI0
MOHUTOPHHIa — IIpolecca HaOII0IeHUH 3a M3MEHEHUSMH, IPOUCXOASIIIUMU B OKpPY Karollen
yJalerocsi IpupoJHOIL cpesie, a TaKkKe UX OLICHKA, IPOTHO3, 00CYKAEHUE U BBIPAObOTKa Mep,
HAIPABJICHHBIX HAa OCYLIECTBICHUE DKOJIOTHYECKUX pElICHNH. BoBieueHue yyamuxcs B
MOHHUTOPHHTOBYIO JI€ATEILHOCT OyZIET CII0COOCTBOBATh MPUOOPETEHUIO UMH KaK HAyYHBIX
3HAHUU DKOJIOTHYECKOTO U MIPUPOAOOXPAHHOIO XapaKTepa, TaK U MPAKTUYECKUX YMEHUN U
HaBbIKOB. MaTepua, HaKOIJICHHbIN U POAHAIN3UPOBAHHBIN B TEUEHHE HECKOJIbKUX JIET,
CO3/aCT OCHOBY CTaHOBJICHHS Y Y4alllMXCsl MUPOBO33PEHUYECKUX OPUEHTALNN KOABOJIIOLUOHHOIO
Xapakrepa.

Ha 0a3ze nientpa "Touka pocta" obecrieunBaeTcst peamzaius 00pa3oBaTeIbHBIX TPOrpaMM
€CTECTBEHHOHAYYHOU M TEXHOJIOTUYECKON HAIPaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHU C
TpeOOBaHUAMH 3aKOHO/IATENILCTBA B c(hepe 00pa30BaHMS U C yIETOM PEKOMEH AN
®enepanbHOTO OMEpaTOpa yueOHOro npeamera «buonorus.

OcHOBHBIE HJICH Kypca:

— €IMHCTBO MaTE€pPUaJIbHOIO MUPA;

— BHYTpHU- U MEXIpPEeIMETHAsI HHTETpallns;

— B3aMMOCBSI3b HAYKH U MPAKTHUKU;

— B3aMMOCBS3b YEJIOBEKA M OKPYKAKOLIEH CPEBI.
Buner gesrensHOCTH.

[Tpennaraemast B mporpaMMe OpraHu3anys 3aHsATHH MIpearoiaracT, HIOMMMO 3HAaKOMCTBA C
TEOPETUUECKUM MaTepHalioM, IPOBE/IEHUE SKCIIEPUMEHTOB, KaK KPaTKOBPEMEHHBIX, TaK U
JUTNTENIbHBIX, HAOM0IeHNH, Ta00paTOPHO-TIPAKTUUECKUX, UCCIEI0BATEIbCKIX U MIPOEKTHBIX
paboT MO U3YYEHHUIO SKOJIOTMYECKON JUHAMUKH FOPOJICKUX 9KOCUCTEM M MX COCTABHBIX YacTEeH.
Teoperuueckue U MpakTUYECKHE 3aHATHUS MpeIaraeTcs NpOBOUTh KaK B YCIOBHUAX KaOUHeTa,
TaK U B (hopMe MOJIEBOT0 MPAKTUKYMa.



Pabouasn npozpamma cocmaejieHa Ha ocnoese:

3akon Poccwuiickoit @enepauu «O06 oOpazoBanuu B Poccuiickoii deneparmy ot
29.12.2012r. Ne273-D3;

®DenepanbHbIi roCy1apCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT CPEIHETO OOIIETO
0o0pa3oBaHus, YTBEP)KICHHBIH TpUKka3oM MuHucTepcTBa 00pa30BaHUs U HAyKH
Poccutiickoit @enepannu ot 17 mast 2012 . Ne 413 «O0 yTBepKIeHUN U BBEICHUH B
JeiicTBue (erepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaH1apTa CPEIHEro
obmiero oopazoBanus» (B pea. mpukaza MunoOprayku Poccun ot 29.12.2014 Ne1645)

MeTtonudeckue peKOMEHIAINH IO pealli3aiuu 00pa3oBaTeIbHBIX TPOrpaMM
€CTECTBCHHOHAYYHOU U TEXHOJOTHUYECKOW HANPaBIEHHOCTEH 10 OMOJIOTHH C
UCIIOJIb30BaHNEM 00opymoBaHus IieHTpa «Todka poctay. MeTtonudeckoe mocooue. —
Mocksa, 2021 1

B cootBerctBrm ¢ OOIT OO0 MBOYVY «3asiueHckasi 0CHOBHas 001eo0pa3oBaTeibHast
mikosia» Kopouanckoro paitona benropojckoit obmactu

eaun kypca:

(opMHUPOBAaHKE HKOJIOTMYECKUX 3HAHUM, YMEHUH U KYJIbTYpbI IIKOJIbHUKOB B XO€
TEOPETUYECKON OATOTOBKU U IIOUCKOBO-UCCIIEN0BATEIBCKOMN 1EATENBHOCTH;

KOMIIJICKCHAs OLICHKA U ITPOTHO3 M3MEHEHUI COCTOSHUS 00BEKTOB COI.[PIOHpHpOI[HOﬁ
CpCabl 1oa BIUAHUCM €CTCCTBCHHBIX U aHTPOIIOICHHBIX (1)aKTOpOB.

3apaum kypca:
pa3BUTHE UHTEpEca K IKOJIOTUU KaK Hay4YHOU TUCIUIUINHE;

MIPUBUTHE UHTEPECA K HAYUYHBIM UCCIIEIOBAHMSIM HAa OCHOBE OCBOEHHUS METOJIOB U
METOJAMK MO U3YUYEHUIO YKOCUCTEM, OPTAaHU3aLUA MOHUTOPUHTOBOM IE€SITEILHOCTH C
ucrosb3oBanueM oobopynoBanus Llentpa «Touka poctay;

npodecCuoHaANIbHASI OPUEHTAIUS IITKOJILHUKOB;

(dopMHpOBaHHE TOTOBHOCTH LIKOJBFHUKOB K COIIMATBHOMY B3aUMOJICHCTBHUIO MO
BOIIPOCAM YIIYUYIIEHHUS Ka4eCTBA OKPY>KAOLIEH CpeJibl, BOCIIUTAHUE U NPONaraH/ia
AKTUBHOM Ipa’kIaHCKOM MMO3UIUHU B OTHOLLIEHUH 3aIUTHI U COXPAHEHUS TIPUPOIBI.

Peanuzanms 3K0JI0THYECKOM ITOATOTOBKHU yqamuxcs B COOTBETCTBUU C JTaHHOH nporpaMMoﬁ
06y‘I€HI/I$I CBs3aHa C opraHmauHefI IMIOMCKOBO-HUCCIICIOBATEILCKOM ICITCIIbHOCTH ydJamuxcd 1mo
BOIIPpOCaM MOHUTOPHHT'A COONUOIIPUPOIHBIX 00BEKTOB Oprxcanmeﬁ Cpcanl.



CoaepsxkaHue nmporpaMmbl
MOAYIIb 1. Obugue sonpocel IKon02u1ecK020 monumopunza (8 u)
Tema 1.1. Ixkonocuueckuit monumopune. Hcmopus pazeumus

[TonsiTrie 06 HKOIOrMYECKOM MOHUTOPUHTE (MOHUTOPUHIE OKpYKatouiei cpeabl). Llenu
AKOJOTUYECKOr0 MOHUTOpUHTa. M3 nctopun co3panus cuctembl MOHUTOpUHTa B Poccuu.

Tema 1.2. Buowvl u noocucmemuvt IK0J102UH€CKO20 MOHUMOPUH2A

Knaccudukanus BU0B 9K0JI0TMYECKOr0 MOHUTOPUHTA: IO IPOCTPAHCTBEHHOMY IPUHIIUAITY —
JIOKaJIbHBIN, PETUOHAIBHBIN, HAIIMOHATIBHBIN, MEXTOCYJapCTBEHHBIN U TTTOOAIBHBII; IO 00BEKTY
ciexxeHus: — (HOHOBBIN (0a30BbIi), UMIAKTHBIN (TOYCHYHBIN), TEMATHICCKUN; TIO IPUPOTHBIM
KOMITOHEHTaM — I'€0JIOTMYECKHI, aTMOC(EPHBINA, THAPOIOTHUECKUH, re0(U3NIECKUH,
IMOYBEHHBIH, JIECHON, OMOJOrMYECKHH, Te000TaHNIECKHI, 300JIOTHYECKHI; 1O
OpraHU3aLMOHHBIM 0COOEHHOCTAM — MEXAYHapOAHbIN, TOCYAapCTBEHHBIN, MyHULIUIIAIbHBIN,
BEJIOMCTBEHHBII 1 00111eCTBEHHBIN. [10/ICHCTEMBI IKOIOTUYECKOTO MOHUTOPUHTA:
reo(pU3NYECKUid, KITMMAaTHUECKUH, THIPOMETEOPOIOTHICCKUH, OMOJIOTHUECKUI, MOHUTOPHHT
310pOBbSI HACEJIEHUS. Y POBHU MOHUTOPUHIA: JETAIbHBIN, JTOKAIbHBINA, PETHOHAIbHBIMH,
HAIIMOHAJIBHBIN U rI100abHbIN. OOBEKTHI HAOIIOIEHUS U IIOKA3aTEM.

Tema 1.3. Memoowl IK0102U1eCKO20 MOHUMOPUH2A

Mertobl nccie[0BaHuUs: TMCTAaHLIMOHHBIE (a9pOKOCMUYecKHe) U HazeMHble. [loHsTre o
OMOJI0rM4eCKOM MOHUTOPUHTE. BHOJOrnYeckii MOHUTOPUHT KaK METOJ UCCIIEI0OBAaHUS: 3TAIIbI
u copepkanue. [Tonarue o OnonHaMKaMK Kak MeToAe uccienoBanus. [IpenmyiecTa KUBBIX
WHJUKATOPOB. MOHUTOPHUHT COCTOSIHUS IPUPOIHBIX pecypcoB B Poccum.

Tema 1.4. Buounoukayusa u eé uonl

[TonsiTre o OnonHaukanuu. Knaccudukarus u xapakTeprucTUKa BUJOB OMOMHTUKALIUU:
crenuduueckas u Hecnenuduueckass OMOUHIUKAIS; TIPsIMasi U KOCBEHHAs OMOWHTUKAITUS;
pEerucTpupyroIas OMOMHIUKALIMS U OMOMHAUKAIIHS 110 aKKYMYJISIIUH.

Tema 1.5. Kapmuposanue 3azpa3snéHHbiX y4acmKos

[TpoBeneHmne kKapTUPOBAHUS 3arpsI3HEHHBIX YYaCTKOB: 3Talbl pabOThl U UX COJIEpKaHUE.
CopneprkaHue MOJrOTOBUTENILHOTO ATarna padoThl: cOOp JAHHBIX 00 UCTOYHMKAX 3arpsi3HEHMS;
coJiep’KaHue XapaKTepUCTUKH MPOMBIIIIIEHHBIX 00bekTOB. COOp MaTepuana o MpupoIHO-
KJIMMAaTHYECKUX YCIOBHSIX oOcneayemoit Tepputopun. ConepkaHue OCHOBHOT'O 3Tamna padoThl:
OIICHKa aHTPOIIOI'€HHOT'0 BO3/IEHCTBUS Ha OKpYyXarolyto cpeny. Hanecenne nnopmanuu Ha
KapTy: 00bEM HH(OPMAIK U TIOPSIIOK HAHECEHMUS.

Tema 1.6. (Dumoulwukauuﬂ KaK cocmaeHasa 4acmb IK0J102U4U€CK020 MOHUmMoOpunza

duTonHAMKALKA KaK OJWH U3 METOI0B OLIEHKH KadyeCcTBa OKpyxkarouen cpeasl. [lonsatue o
dbuTonHaMKaUMU U QUTOMHAMKaTOpax. BozMoxkHOCTH MeTOA0B puTonHauKau. OpraHu3Mbl-
PETUCTPATOPbI U OPraHU3MBI-HAKOTIUTENN. YUYET BHEIIHUX U BHYTPEHHHUX (PaKTOPOB MPHU
npoBeJeHNN OnoHauKauuu. Mopdonornyeckue U3MEHEHHs paCTeHH, UCIIOJIb3yeMbIE B
OononHauKauu. Vi3MeHeHns OKpaCKH JINCTHEB: XJIOPO3bl, HEKPO3BI, MPEXIEBPEMEHHOE
yBsijaHue, AeQoaualus; 3MEHEHHUS pa3MepOB OPraHoB, (POPMBI, KOJIMYECTBA U MOJIOKEHUS
OpraHoB, KH3HEHHOH (POPMBI, )kU3HEHHOCTH. OCHOBHBIE PACTEHHUSI — WHAWKATOPHI 3arps3HEHUS
atMocepHoro Bo3znyxa. M3 uctopun Bonpoca pa3Butusi GUTOMHIMKALMY Kak MeTo/1a. Bkian
3apyOeKHBIX U OT€YECTBEHHBIX HCCIIEI0BATEINCH.



MOJAVYJIb 2. JxoJ0rn4ecKuii MOHUTOPUHT 3arpsi3HEHUs] HA3€MHO-BO31YIIHON cpeabl:
COBpeMeHHbIe MeTO/Ibl OMOMHANKALMOHHOI0 AHAJIN3A 3arpsi3HeHUsI aTMOC(epHOro
BO3/1yXa (26 4)

Tema 2.1. Jluxenounouxauus

JInmaitHuky Kak onpeneauTeNny 3arpsa3HeHns BO3AyIIHON cpepl. [lonsaTre o nuimaiiHuKax u
MeToe TuxeHonHaukanuu. CtpoeHue numainuka. B3anmoseiictBue rpubda u BOJOPOCIIH.
[TonsiTue o Taymuiome (ciaoeBuile). TUIBI TUIIARHUKOB MO0 BHEITHEMY BUY TaJIOMOB: HaKUITHbIE
(KOpKOBBIE), JINCTOBATHIE U KyCTUCThIE. XapaKTEpUCTUKA TUIIOB JUIIAHUKOB. BnusHue
XUMHUYECKHX BEIIECTB Ha JIMIIAHHUKU. MI3MeHeHus: Ha MOP(OIOrHIeckoM U aHATOMO-
(U3HOIOTHYECKOM YPOBHSIX. JJOCTOMHCTBA M HEIOCTATKH JTMXCHOMHIMKAIINYA KaK METOAa
M3YYEHHUS 3arpsi3HEHUs OKpy»Karolei cpeapl. Metopl yuéra numaitHukoB. PaznooOpasue u
XapaKTePUCTUKA METOJIOB YUETa JIMIMAHHUKOB: METOIbI MAPIIPYTHOTO YUETA; METOI TPODUIICH;
CTallIOHAPHBIE METOIbI U METOJ MPOOHBIX IUToNIaei. [lapameTpbl KOTUYECTBEHHOTO yuéTa
JUIIATHUKOB: BCTPEUAEMOCTh (4acTOTa BCTPEUAEMOCTH) U KBaaApaT (yu€THas IUIONIAIKa).
Kpatkas ucropus pa3BUTHS JTMXECHOUHIUKALIUH.

Ipakmukym

Onvim «OnpeneneHne CBs3ei BOIOPOCIH U Tprda B COCTAaBE JIMIIAMHNAKA»: ONPEICIICHIE
MPOYHOCTH CBSI3€W BOJAOPOCIH U I'pruda B COCTaBe JUIIAMHNKA, BO3MOXHOCTH HX Pa3AeIbHOTO
CYILIECTBOBAHMSI.

Hccnedosamenvckas paboma «OnpeneneHne CTEeHN 3arps3HeHUs BO3LyXa 110 COCTOSIHUIO
JHMIIAHHUKOBY: OIIPE/ICTICHNE CTETIEH! MOKPBITHS U CTETIEHN BCTPEYaeMOCTH THUIIOB
JIMIIAITHUKOB; OIpeJIeNIeHUe Pa3MEPOB PO3ETOK M KU3HECIIOCOOHOCTH JIMIIATHUKOB.

Tema 2.2. I'azouyecmeumenbHocms u 2a30ycmouyueoCmy pacmeHuil

Biusnue 3arpsa3HuTencil Ha XUMHYECKHUE IPOLECCHI, IPOUCXOIAIIUE B KIIETKAX PACTCHUMN.
BremHue npusHaky MOBpPEXKACHNUS pACTEHUM TOKCUYHBIMU BemecTBaMmH. [lonATHe o
ra30yCTOMYMBOCTH U I'a304yBCTBUTEIBHOCTH PACTEHUN. AanTanus pacTeHUN K AEHCTBUIO
ra3zoB. MexaHU3Mbl YCTOWYMBOCTH PacTEHUN K HEOIAronpusITHBIM pakTopaM. buonornyeckas,
aHaToMo-Mopdo- Joruueckas 1 Gpu3nonoro-GuoxuMuYeckas ra3oycToMunBocTs. BiusHue
KJINMATHYECKUX YCIIOBHM TEPPUTOPUHN HA ra30yCTOMYMBOCTD PACTEHM. [ pyIIbl yCTONYMBOCTH
pactenuil. llIkana oneHKH ra30yCTOMYNBOCTH PACTCHUM. POJIb 3€/IEHBIX HACAKIECHUN B
OYHMILEHUH FOPOACKOTo Bo3ayxa. [IputesanepxuBaroniue CBOMCTBA PA3IMYHBIX IOPOJ IEPEBHEB
U KyCTapHUKOB. XapaKTepUCTUKA PaCTeHUH MO MbuIe(pUIbTPYIOLIEH CIOCOOHOCTH.
XapakTepuCcTHKa IPEBECHBIX MOPOJ U KYCTAPHUKOB I10 KJIACCaM ra30yCTOWYHUBOCTH.

IlIpakmukym

IIpoexmno-uccnedosamenvckas paboma «VI3ydeHne COCTOSHUS PaCTUTEIBHOCTU U pa3padoTkKa
MIPOEKTA 03EJICHEHHsI CBOETO MUKpOpalioHay. OnpeenieHre BUI0BOTO COCTaBa IPEBECHO-
KYCTapHHUKOBBIX TIOPOJI, TOBPEXKICHUI U 3a00ieBaHui. VI3yueHre COCTOSIHUS IPEBECHBIX MTOPOT
BJIOJIb aBTOJIOPOT C PA3JINYHON CTENeHbI0 HAarpy3ku. COCTaBlIeHHE KapThl ra30yCTONYNBOCTH
JPEBECHO-KYCTaPHUKOBOM PACTUTEIHLHOCTH paiioHa MPOKUBAHUS HA OCHOBE JTAHHBIX
pOBENEHHOTO UcceoBanus. Pa3paboTka MpoeKTa 03elIeHeHHsT CBOETO MUKPOpalioHa.

Tema 2.3. Cuesxicnulii nOKpP08 KAK UHOUKAMOP 3A2PAZHEHUs RPUPOOHOIL cPedbl

CHeXXHBIN TOKPOB KaK MHAUKATOP MPOLIECCOB 3aKUCIECHUS MPUPOIHBIX CPeA. DTalbl
3arpsA3HEHUS CHEXXHOI'O TIOKPOBA.

Ilpakmukym



Hccneoosamenvcrasn paboma «CHEXHBINM TOKPOB KaK HHAMKATOP 3arps3HEHUs] aTMOC(HEPHOTO
BO3JIyXa FOPOACKOM cpenb». MeTtoauka paboThl CO CHEXHBIMH MpoOdamMu: 0TOOp Mpod CHera,
npeaBapuTenbHas 06paboTka npoo, MoAroToBKa Mpookl, pacTamimBanue mpoosl. OnpeneneHue
Macchl IOCTYIICHUH cHera Ha o0cienyemMyto Teppuropuio. KommuecTBeHHOE onpeesieHue
3arps3HstomuX Bemects. OnpezencHne GU3n4ecKux CBOMCTB TaJlOro CHEra: Mpo3pavyHOCTH,
MHTEHCHBHOCTH M XapakTepa 3amaxa, [BETHOCTH. MeTo/iiKa OnpeeNIeHNns] XHMUYECKUX CBOWCTB
TAJIOTO CHETa: OIpeJIeIeHNne KUCIOTHOCTH, COJIEPKAHHUS OPTaHUYECKHUX BEIECTB, CIIOCOOBI
OTIpeJIeTICHUS] HAIMYHS HOHOB JKeJie3a, CBUHIIA, ME/IH, XJIOpa, CYIb(aT-nOHOB.

Tema 2.4. Oyenka cocmosanus cpedvl HaA OCHOGE MEemooa hayKmyupyrouien acummempuu

AcuMMeTpHsI TUCTOBOTO ammapaTa Kak MoKazareib CTPECCOBBIX (hakTopoB. TpeGoBanHwms K
BUJaM-OMOMHAUKATOpaM. MeTO/ bl OIIEHKH CTPECCOBOI0 BO3/ICICTBUS HA PACTCHHUS:
Mopdoiornueckre (HaTnIre XJI0PO30B U HEKPO30B, M3MEHEHUS JITUHBI U MACCHI JINCTHEB) U
buznonoro-ouoxumMuyeckre (OBOAHEHHOCTh, MUTMEHTHBIN cocTaB). [loHsTHE O
baykTyupyromein acuMMeTpun. MoienbHbie OOBEKTHI.

Ilpakmukym

Hccneoosamenvckasn paboma «3ydenne QrykTyupyooiieid aCHMMETPUHU Yy PACTEHUN KaK
noKasareJssi KauecTBa Cpepl OOMTaHus». PexoMenaanuu mo oroopy Matepuana u paboTe ¢ HUM.
XapaKkTepucTrUKa UCCIIEIyEMBIX YYaCTKOB pailOHa M0 HAIMYUIO CTALIMOHAPHBIX UCTOYHUKOB
3arpsi3HEHUS U 110 TPaHCIOPTHOW Harpy3ke. O0pabOTKa JaHHBIX MO OLIEHKE CTa0MIIBHOCTH
pPa3BUTHSA C UCTIOIH30BAHHUEM MEPHBIX MPU3HAKOB (IpOMepoB JucTa). Pacuér nokazareneit
acummeTpuu. OLleHKa KauecTBa CpeJibl 110 3HAYEHHUIO UHTErPaIbHOr0 MOKa3aTelsl CTaOMIIbHOCTH
pa3BUTHA. MeTOINKU U3ydeHUs mapaMeTpoB (GIYKTYUPYIOLIEH aCHMMETPHH JINCTHEB: U3YUYCHUE
napaMeTpoB (IYKTYHPYIOIIEel aCHMMETPHH JINCTHEB OCPE3BI TTOBUCIION, JIMITHI CEPAIICITUCTHOM,
KJIEHA OCTPOJIUCTHOTO, JTy0a yepenryaToro.

Hccnedosamenvckas paboma «Pacu€THas olleHKa KOJMYECTBAa BHIOPOCOB BPEAHBIX BEIIECTB B
BO3/JyX OT aBTOTpaHCIOpTa». Pacuér cpeHecyTo4HOro NoTOKa aBTOTPaHCIIOPTA Ha
KOHTPOJIBHBIX YYaCTKaXx; yIEIbHOIO pacxoja TOIINBA; KOJIMYECTBA TOIUIMBA Pa3HOIO BUA,
CKUIaeMOro0 JIBUTaTeIsIMA aBTOMAILNH; KOJMYECTBA BBIICINBIINXCS BPEHBIX BEIIECTB.
HccnenoBarenbckas padoTta «OLeHKa COCTOSHUS JIpeBOCTOs napkay. [IpoBenenue
MHBEHTapU3allK JPEBECHBIX HACAXK/ICHUN N3ydaeMol TeppUTOprn (KIFOYEBOIO yYacTKa).
Pacuét BbICOTEI 00BEKTOB 0€3 clieUalbHBIX IPUOOPOB pa3InYHBIMU criocobamu. OnpeneneHue
OKPY’KHOCTH M IMaMETpPa CTBOJIA; IPUMEPHOTO BO3pPACTa IEPEBHEB UCCIEAYEMOM IUIOIAIKH.
Cocranenue ¢popmyisl 1peBocTost. OrnpeieneHue COCTOSTHUS JPEeBOCTOs MapKa ¢
WCITOJIb30BAaHNEM MTPOCTEUIIECH [IKAIIBI.

MOAYJIb 3. MOHUTOPHHI BOJHOM cpelbl: OMOMHIAMKALUSA 3arPsi3HEHNS BOJHOM Cpeabl
(12 yacoB)
Tema 3.1. MemooOwl cudpoodouonozuuecko2o ananusa

['mapoOuonornueckuii ananu3 Kak OMOJIOTMUYECKUI METOJ] OIIeHKH KauecTBa BOJIbl. [loHsATHE O
ruipodbronornyeckom ananuse. [lokasarenu crenenu 3arps3HEHMs: BUJJOBOE pa3HOOOpasue,
IUIOTHOCTb BUJIOB, INIOTHOCTH OPTaHU3MOB, INIOTHOCTh OMOMACCHI U MIOKa3aTeIbHOE 3HAYCHHE
BUJ0B. Pacu€THble MHIEKCHI B 9KOJIOTUYECKOM MOHUTOPUHTE: HHIEKCHI, UCTIOIb3YIOIIHE
XapakTep MUTAHUS OpraHu3MOB. MIHIEKChI, HCITOJIB3YIOLIUE COOTHOIIEHUE KPYITHBIX TAKCOHOB.
OrneHka KauecTBa HIKOCUCTEMBI 110 MHJEKCaM BUI0BOTO pazHooOpas3us. OLeHKa 30H
canpoOHOCTH T10 MOKa3aTeNbHBIM opranu3MaM. OLeHKa KauecTBa YKOCUCTEMBI 110
COOTHOILIEHUIO KOJIMYECTBA BUJIOB, YCTOWYMBBIX U HEYCTOMUUBBIX K 3arpsi3HEHUIO. MIHIEKCh
obmHocTH (cxoacTra). KpaTkas xapakrepucTuka OMOJIOTHYECKUX METOI0OB OIICHKH 3arps3HEHUs



BOJI: IpeuMyIiecTBa 1 HepocTaTku. CanpoOHOCTh opraHu3mMoB. OIeHKa CTENeHN
3arpsI3HEHHOCTH BOJI 110 MOKA3aTeIbHBIM (MHIUKATOPHBIM) opranu3mam. [TousTre o carnpod
HOCTH, CAliPpOOHOCTH BHJIa, CHCTEME CaripOOHOCTH. 30HBI canpoOHOCTH: OJIUTocanpoOHbIe, OeTa-
Me3ocanpoOHbie, aib(a-Me30canpoOHbIe U MOTUCATPOOHBIC; UX XapaKTepUCTHKA. DaKTOPEI,
BIIUSIONINE HA CAaIPOOHOCTH BOIOEMA.

Tema 3.2. Memoouka pabomul ¢ npodamu 3006enmoca

Mertoanka paboTsl ¢ mpodamu 3000eHTOCa. COOp MpO0, PuKcalms, STUKETUPOBAHKE, 00BEM
poObI, 00paboTKa Mpoo.

Ilpakmukym

Cocmaenenue nacnopma xapaxmepuzyemozo 6000éma. Onucanne OCHOBHBIX 3KOJIOIMYECKHX
0COOEHHOCTEHN BOOEMA: LIBET, IPO3PAUYHOCTD, TEMIIEPATYPA, 3am1ax. BolsiBieHNe cTeneHH
AQHTPOIIOT€HHOM HArpy3KU Ha BOAHBIM OMOreoneHo3 MyTéM IPUMEHEHHs METOa 300UHAUKALINY.
Omnpenenenue Kiacca KauecTsa Boj. BhIsiBIEeHNE cTENIEHU aHTPOIIOI€HHON Harpy3Ku Ha BOJHBIN
OMOreoneHo3 MyTéM NpUMEHEHHUs MeToAa (PUTOMHAMKALIMU. DKCIPECcCc-Ol[eHKa KauecTBa BOJIbI
110 ceMeNCTBY pACKOBBIX. [IpakTnueckas padota «3ydyeHne kauecTBa BOJbl U3 pa3IUUHbIX
IPECHBIX UCTOYHUKOBY. OnpezeneHue Gu3nIecKux nokaszaresneil 00pasLoB BOAbIL: 3amaxa,
1BeTa, Ipo3payHocTH. OnpeneaeHne XUMUYECKUX MToKa3aTeae 00pa31oB BOIbl: HAJINYHS
KaTHOHOB JKeJle3a, CBUHLA, XJIOPUA-HOHOB, HUTPATOB U HUTPUTOB, )KECTKOCTHU BOJIbI, aHUOHOB
KHMCJIOTHBIX OCAJIKOB.

MOAYJIb 4. MoHUTOPHUHT NOYB (22 4)
Tema 4.1. buounoukayusa 3a2pA3HeHUs NOYECHHOIL CPeObl

N3yuenue 3arps3Henus nouB Kypckoro paiioHa. CTpykTypa >KUBOTHOTO HACEJIEHUSI TOUBBI U
(baxTopsl ero pasHooOpa3us. BiausHue TEXHOTEHHOTO 3arps3HeHNs Ha TOUYBEHHBIX
Oecno3BoHOUHbIX. DayHUCTHUECKas OMonHIuKanus. l3Menenue Bu10BOro coctaBa v
KOJINYECTBA MOYBEHHBIX M HAIIOYBEHHBIX OECIIO3BOHOYHBIX KMBOTHBIX KaK [TOKa3aTelb
AHTPOIIOTEHHOTO BO3JICHCTBUS Ha OKPYXalollyto cpeny. Beibop opranu3moB Juisi TMarHOCTUKU
COCTOSIHUS TIOYBEHHOM CpeJibl. DKOJOTNYECKUE TPYIIIBLI TIOYBEHHBIX OPraHU3MOB,
XapakTepucTHka rpymi. Mcropus pa3Butus v n3ydeHust OMOMHIMKALIUN TOYBHI B
OTEYECTBECHHOU HAYKE.

Ilpakmuxym V3yueHne GU3NKO-XUMHUECKUX CBOWCTB IOYB MIKOJIBHOTO IBOPA. Y CTAHOBJICHUE
3aBUCUMOCTH Me>1<)1y (1)I/I3I/IKO'XI/IMI/I‘~I€CKI/IMI/I CBOﬁCTBaMH IIOYBbBI U YUCJIICHHOCTBHIO
0€eCII03BOHOYHBIX.

Onvim «BpIsiBI€HNE POJU 10K/IEBBIX YEPBEH B MOYBOOOPA30BATEIHHOM IPOLIECCEN.

Onvim «BpIsiBIEHNE 3aBUCUMOCTH MEXY (PU3UKO-XUMHUYECKUMU CBOMCTBAMU MOYBHI U
YHUCICHHOCTBIO OECIIO3BOHOUHBIXY. [Ipakmuueckas paboma «OrpeieneHne KUCIOTHOCTH MTOYBbI
C TIOMOIIIBIO MPUTOTOBJIEHHBIX UHAUKATOPOB HA PACTUTENIBHON OcHOBEY. [IpuroroBienue
MH/IMKaTOPHBIX OTBAPOB U MHIUKATOPHOH Oymaru. OnpezaeneHne KUCIOTHOCTH 00pa31ioB MOYBBI
HCCJIETyeMbIX YU4aCTKOB: OTOOp M MPUTOTOBJIEHHE MOUBEHHOI MpoOkl. VccnenoBanue okpacku
MIOJIyYEHHBIX PACTUTENBHBIX HHANKATOPOB B KUCIION U LIEJIOYHON Cpefax.

Ipakmuueckasn paboma «OnpeaeneHne KUCIOTHOCTH MTOYBbI Pa3INYHBIMU CIIOCOOAMM.
Omnpenenenne KUCIOTHOCTH MTOYBBI C IOMOILBIO YHUBEPCAIbHOTO HHANKATOPA; C IIOMOILBIO
natavka pH mudposoil maboparopun; ¢ HOMOIIBIO MEJIOBOTO pacTBOpa.

Oxcnepumenmanvrasn paboma «OnpenenaeHne coaepKaHus CBUHIIA B 3eJIEHOM Macce Ta30HHBIX
TpaB». DKCIPECC-METOABI OIICHKH TOKCUYHOCTHU MOYBEHHOU CPEJIbI C TOMOIIBIO OMOTECTOB.



OmnbiT «3yueHne kayecTBa MbUIBLIBI pACTEHUI KaK IMOKa3aTells 3arps3HEeHUs cpellbl OOUTaHU.
Y cTaHOBIIEHUE 3aBUCUMOCTH Ka4eCTBA MbUIBLEBBIX 3EPEH OT YPOBHS (PU3HMUECKOTO U
XUMHUYECKOT0 3arpsi3HeHUs cpebl. OnbIT «BexokecTh CeMsIH Kpecc-canara Kak okas3aTellb
3arpsi3HEHUs N0YBbIY). BiinsHue kauecTBa cpelpl 0OOUTaHUs Ha MOP(OIOTHYECKUE U
AHATOMUYECKUE U3MEHEHUS pacTeHUil. ONbIT « JHEPrus NpopacTaHus CEMSH OyBaHUUKA
JIEKapCTBEHHOI'0 KaK I10Ka3aTesb 3arpA3HEHMsI IOYBEHHOM cpeabl». M3yuenue sHeprun
IPOPACTaHUs CEMSH OJTyBaHYHMKA, COOPAHHBIX C HECKOJIBKUX YYACTKOB C MPEAIOIOKUTEIHEHO
pa3HOM CTENEHbIO OYBEHHOTO U aTMOC(EPHOT0 3arpsI3HEHMSL.

Tema 4.2. /losncoeevle uepsu Kaxk uHOUKAMOPbL 3a2PAZHEHHOCHU NOYEbL

Vcrionb30BaHue JKU3HEHHBIX (DOPM JTOKIEBBIX U IPYTHX OECIO3BOHOYHBIX MTPU OLIEHKE CTETICHH
BO3/JCHCTBHUS aBTOTPAHCIIOPTA U IPYTUX 3arps3HUTENICH Ha DKOCUCTEMBI YEPBEH. JKOJIOTMYECKHE
TPYIIIBI JOXKAEBHIX YepBeil. Bausane kianMaTndeckux (hakTopoB U THIIA TIOYB HA
pacpoCTpaHEHHUE J10KIEBBIX YEPBEH.

Ilpakmukym

Hccneoosamenvckas paboma «I3yueHne YMCICHHOCTU J0KIEBBIX YEPBEN B Pa3IMUHBIX
OMOIIeH03aX KaK [MoKa3aTessl CTaOUIbHOCTH TOYBEHHOM cpenibly. OmpeaesieHue yeaoBui
0o0WTaHUs 10K/IEBOT0 YEPBS U BIMSHUS CpEeibl HAa YUCIEHHOCTh U OMOMAacCy 110 MOYBEHHBIM
TOPU30HTaM Ha MCCIEeyeMbIX y4acTKax

YueOHO-TeMAaTHUECKHI IJIaH

1 rox o0y4enus

Ne Ha3BaHue TeMbl Teopus NMpPaKTHKA BCEro

1 | MOAYJIb 1. O6wue éonpocut 5 3 8
IKOSI0ZUUECKO20 MOHUMOPUH2A

2 Tema 1.1. Dxonozuueckui 1 0 1
Monumopune. Mcmopus
pazeumust

3 Tema 1.2. Buowi u noocucmemul 1 0 1

IKOJI02UHECKO2O0 MOHUMOPUHRA

4 | Tema 1.3. Memoowi 0 1 1
9KOJIO2UHECKO20 MOHUMOPUHSA

5 | Tema 1.4. Buounouxayus u eé 1 1 2
8UObL

6 | Tema 1.5. Kapmuposanue 1 0 1

3aZpﬂ3HéHHblx yuacmkoe

7 | Tema 1.6. Dumounouxayus kak | 1 1 2
cocmasHas 4acmo
9KOJIO2UHECKO020 MOHUMOPUHEA

8 | MOAVYJIb 2. Dko0rnyecKuii 27
MOHUTOPHUHT 3arpPsi3HEHUA
Ha3eMHO-BO3YIIHOW cpeabl:
COBpPeMEHHbIE METOIbI




OMOMHIMKALMOHHOI0 AHAJIN3A
3arpsi3HeHHMs] AaTMOC(EPHOro
BO3/1yXa

9 | Tema 2.1. Jluxenounouxayus 3 3 6

10 | Tema 2.2. 4 4 8
T'azouyscmeumenvHocmy u
2a30yCmou4u80Cms pacmeHuil

11 | Tema 2.3. CredicHolil nokpog Kak | 2 4 6
UHOUKAMOD 3A2PAZHEHUS]
nPUPOOHOUL cpedbl

12 | Tema 2.4. Oyenxa cocmosinus 2 5 7
Ccpeovl Ha OCHOBe Memood
Grykmyupyroweti acummempuu

2 rox o0yueHust

Ne Ha3BaHue TeMbl Teopus NMPaKTHKA BCEro

1 | MOAYJb 3. MOHUTOpPHMHT 4 8 12
BOJIHOI cpeabl: OMOMHAUKALMS
3arpsi3HeHNsl BOJHOM cpebl

2 | Tema 3.1. Memoowt 2 3 5
2UOpOOUONI02UYECKO20 aHATU3A

3 | Tema 3.2. Memoouka pabomoi ¢ | 2 5 7
npobamu 3006enmoca

4 | MOOYJIb 4. MoHuTOpPHHT 6 16 22
MoY4B

5 | Tema 4.1. Buounouxauus 5 12 17
3aepA3HeHUs NOY8EHHOUL CPeObl

6 | Tema 4.2. [loocoesvie uepsu kax | 1 4 5

UHOUKAMOPYbL 3a2PAZHEHHOCMU
noueul




IInanupyemble pe3yJbTaTbl 0CBOCHHS Kypca

B pesynbrare u3ydeHus 3JIEKTUBHOTO Kypca Ha YPOBHE CPEIHEro 001ero oopa3oBaHus y
yuanmxcs 6yayT chopMHUpPOBaHbI CIEAYIONINE IPEIMETHbIEC PE3YIbTaThI.

Yuawuiica nayvumcea:

— IIOHHUMAaTh, 4YTO TAaKOC 9KOJIOTHYCCKHI MOHUTOPHUHT, ECJIH SKOJIOTMYCCKOTO MOHUTOPUHTIA,
OCOOEHHOCTH €T0 opraHu3alvi U IIPOBCIACHUSA, 3HATb HCTOPUIO €I'0 Pa3BUTHA,

— oIpeCaACIATh BUABI U TIOACUCTEMBI SKOJIOTHYCCKOI'O MOHUTOPHHT'A, IIPUHIIUIIBL
KJ'IaCCI/I(bI/IKaI_[I/II/I BHJI0OB 5KOJOI'HYCCKOroO MOHUTOPUHTIA,

— OIIUCBIBATE OCHOBHBIE METOAbI SKOJIOTHMYECKOI'0O MOHUTOPHHT A,

— KJIacCu(UIUPOBATH METOJIBI U METOJIUKH UCCIICIOBAHMS 3aTPS3HEHUS 00 BEKTOB
OKPYKAaroIIel Cpeibl;

— XapaKTCPHU30BaTb BUAbI aHTPOIIOI'CHHOI'O BO3JICHCTBUS HA OKPYKaroimyro Cpeay,

— OOBSICHATH 3HAYCHUE MMOHATHI: OMOMHINKAIINS, BUIBI OMOWHINKAIIUH, ((UTONHIUKAIIHS,
(UTOUHIMKATOPHI;

— y3HaBaTh BUJIbl PACTEHUN U )KUBOTHBIX, SBJISIOIINXCS MHIUKATOPAMU COCTOSTHUS
OKpYKaroIlEe Cpeibl;

— MOHUMATh BKJIAJ] 3apyOCIKHBIX M OTEUCCTBEHHBIX UCCIICAOBATENCH B N3yUCHHE
OMOMHUKALINH;

— OIpCACIIATh 3TAIlbl KAPTUPOBAHWA 3arpsA3HCHUSA

— ONHUCBIBATHh METO/IbI TUXCHOMHAUKAIINY U (QIYKTYHUPYIOUIEH CUMMETPHH; METOABI OLICHKH
CTPECCOBOTO BO3JCHCTBUS Ha pacTeHUs: MOP(OJIOTHUECKUE U (PU3HOJIOTO-OMOXUMUYECKHE;

— XapaKTepU30BaTh MEXaHNW3Mbl YCTOMUMBOCTH PACTEHUH K HEOIAronpusTHeIM (hakTopam;
ra3oycTOHMUMBOCTh (OMOJIOTHUYECKYI0, aHATOMO-MOP(OJIOTHUECKYI0 U (PU3NO0IIOr0-
OMOXMMHYECKYIO); BIMSHUE KIIMMAaTUYECKUX YCIOBUI TEPPUTOPUN HA Ta30yCTONUYNBOCTh
pacTEeHUN; IPYIIIbl YCTOMYMBOCTU PACTEHUN;

— XapaKTCpHU30BaTb CHEXKHBIN IMOKPOB KaK HHAUKATOP NPOUCCCOB 3aKUCICHUA TPUPOAHBIX
cpea;

— HUCIIOJIb30BATh MCTOAUKY pa60TBI CO CHC)KHBIMHU Hp06aMI/I; KOJIMYCCTBCHHOC U KAUCCTBCHHOC
OMMPCACIICHUE 3arpA3HAIONIUX BCUICCTB,

— HPOBOAUTH l“I/IIlpO6I/IOHOl"I/I‘-ICCKI/II71 aHaJIn3: FPI,Z[pO6PIOJ'IOFPI‘ICCKHI>i aHaJIU3 KaK OMOJIOrMYECKHI
METO/J] OICHKH Ka4€CTBa BOJbI; ITOKA3aTCIIN CTCIICHU 3arpA3HCHUA, pacqéTHLIe HHICKCHI B
9KOJIOTUYCCKOM MOHUTOPUHTIEC;

— paboTaTh ¢ mpobaMu 3000€HTOCA;

— ONHUCBIBATH CTPYKTYPY KUBOTHOT'O HACEJIEHHUS MTOYBBI U (AKTOPBI €r0 pa3HO00pa3us: BIUSIHNE
TEXHOTEHHOT'0 3arpsi3HEHHS HA IIOYBEHHBIX 0€CMO03BOHOYHBIX.

Yuawuiica nonyuum eo3mosrcnocmo nayuumoca:
— paboTaTh co crenHaIbHbIM Ja00pPaTOPHBIM 000PYI0BaHHUEM;
— CpaBHHUBATh OMOJIOTHYECKUE OOBEKTHI;

— OICHHUBATh CTCIICHb 3anH3HéHHOCTI/I BOJAbI, COCTOSIHUC YUCTOTHI BO3/1yXa U IOYBBI,
OCHOBBIBAsIChb Ha COCTOAHHNHA 6I/IOI/IHI[I/IKaTOpOB;



— OHpe,Z[e.HSITB n CpaBHI/IBaTB KAaUC€CTBCHHBIC U KOJIMYCCTBCHHBIC ITOKA3aTCIIN XapaKTepHi%yeMLIX
00BEKTOB, cpejl OOMTaHNUS;

— NIPOTHO3UPOBATh U MOJEINPOBATH PA3BUTUE CUTYaLUH;
— paboTaTh ¢ 3aMUCSIMH, OTYETAMH THEBHUKOB UCCIICOBAHUH KaK HCTOYHUKAMU HH(POPMALINY;
— MIPOBOJUTH KAPTUPOBAHUE 3arPSI3HEHHBIX YYACTKOB;

— OCYHICCTBJIATHE MOHUTOPUHI 3aIrpsA3HCHUA Pa3JINYHBIX CPEL obuTaHus (Hai%eMHo-Bo3I[y1.HHOﬁ,
BOI[HOﬁ, HOHBGHHOﬁ) Ha OCHOBC IMMPUMCHCHUS aICKBATHBIX MCTOJ0B UCCIICAOBAHN,

— MPOBOJIUTH OIICHKY COCTOSIHUS CPEJIbl HA OCHOBE METO/1a (IIYKTYyHPYIOLIeH aCHMMETPHH;
— NPOBOJUTH OLICHKY COCTOSIHUS IPEBECHON paCTUTEIbHOCTH;

— OCYLIECTBJISITh U3YYEHUE COCTOSHUS PACTUTEIBHOCTH TEPPUTOPHUU;

— COCTaBJIATH KapThl I'a30yCTONYMBOCTH APEBECHO-KYCTAPHUKOBOW PACTUTENBHOCTH;

— pa3pabaThIBaTh MPOCKTHI 03EJICHEHUSI CBOETO MUKpPOpaiioHa;

— ONpeneNsITh (PUIUKO-XUMUYECKUE TApAMETPhI U3y4aeMbIX OOBEKTOB U CpeJl OOUTaHUS;

— ONpEeNENsITh KJIacC KayecTBa BOJ HA OCHOBE MPUMEHEHUS METO10B (PUTO- U 300UHIUKAIINY,

— YCTaHaBJIMBATb 3aBUCUMOCTb MCIKIY (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IMI/I CBOMCTBAMHM MOYBEI U
YHCJIICHHOCTBIO 6CCHO3BOHO‘1HBIX;

— opeaciisITb YPOBCHBb KUCIIOTHOCTH ITOYBBHI;

— HCIIOJIB30BAaTh 3KCHpeCC'MCTOI[I)I OIICHKHU TOKCUYHOCTHU HO'—IBGHHOI\/JI CpeI[I)I C IIOMOIIIBHO
OHOTECTOB.

YueOHO-MeTOAMUYECKOE 00ecTeueHne

VY4ebHOo-MeToinuYecKkoe obecreueHne Kypca BKIYaeT B ce0st yueOHoe mocodue i yJanmxcs
U TIporpamMmy Kypca. Y4yebHoe mocodue /isl yJammuxcst 00eCIeYrBaeT COIePKATEIbHYIO YacTh
Kypca. Cozneprkanue nocobust pa3ouTo Ha naparpadsbl, BKIOYAET AUIAKTHYECKUI MaTepua
(BOIIPOCHI, yIpaXXHEHHUS], 3a/1a4H, JOMAIIHUI SKCIIEPUMEHT), TPAKTUUYECKHE PabOTHI.

HUDPPOBASA JIABOPATOPUA YYEHUYECKASA

e [{udpoBbie TaTUUKH SIEKTPOIPOBOAHOCTH, pH, monoxenus:, TeMneparypbl, aOCOIOTHOTO
JTaBJICHUS,

e [{udposoit ocummorpadhuuecKuii 1aTIuK;

e Becrol anektponnbie yueonsie 200 T;

e Mukpockon: U(ppoBoi UK ONTHYECKH ¢ yBennyeHueM oT 80 X;
e HaGop /1 U3roToBJIEHUs] MUKPOIIPETIapaToB;

e Mukponpenapatsl (Ha0op);

L4 COGI[I/IHI/ITGJILHI:IQ npoBoaa, MpoOrpaMMHOC 06CCH€‘-I€HI/IG, MCTOANYCCKUC YKA3aHUS;



KOMILJIEKT HOCYAbI U OBOPYJIOBAHUSA V1A YHEHUYECKUX OIIBITOB

e [IITaTnB 1a0OPAaTOPHBI XMMHUYECKHUI:

e HaGop vamex Ilerpu:

e HaGop MHCTpYMEHTOB MpenapoBaJIbHbIX:

e JIoXKKa JUIs COKUTaHMS BELIECTB:

e Crynka dapdopoBasi ¢ IeCTUKOM:

e HaGop 6aHOK, CKIISIHOK, (DJIAKOHOB JJIS1 XpaHEHUs TBEPIbIX PEaKTHBOB;
e HaGop npubopok (I1X-14, ITX-16);

o [IpuGop auis moTyueHUs Ta30B;

e CriupToBKa U roproyee st HeE;

e OunpTpoBanbHas Oymara (50 mrT.);

¢ Konba koHnueckasi;

e [layouka crexisiHHas (C PpE3MHOBBIM HAKOHEYHUKOM);

e Yameuka a71s1 BbIapuBaHu (BbIMAPUTENIbHAS YallleUKa);
e MepHbli HWIHHIP (TIACTUKOBBIN);

e BopoHka cTekyIsiHHasl (Manas);

e Crakan ctekasHHbIH (100 Mn);



Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ne m/m Hara Tema ypoka(3aHsiTHs1) dopma Buabl yueOHoi 1eATeJIbHO
OpPraHu3aunu
Ilnan | ®akr YpOKa
(3aHATHA)
Moayas 1. O61mme BOnpochl 3KOJI0TH4€CKOr0 MOHUTOPH]
1 ITonsartue 00 VYpoxk - nekmus | [ToHsTHE 00 AKOJTOTHYECKOM
SKOJIOTHYECKOM MOHUTOPUHTE (MOHUTOPHUHTE
MOHHUTOPUHTE OKpykarotei cpeasl). Llenu
9KOJIOTUYECKOT0 MOHUTOPHHI
HMCTOPUU MOHUTOpPUHTA B Poc
2 Bunp! 1 moacucTeMsl VYpoxk - nekus | Knaccudukanus BuioB
SKOJIOTHYECKOTO 9KOJIOTUYECKOT0 MOHUTOPHHI
MOHUTOPHHTA IToacucTeMBI SKOJIOTHYECKOT
MOHUTOPHHIA. Y POBHH
MOHUTOPUHTA. OOBEKTHI
HaOJIIOJICHUS U TI0KA3aTEIIN
3 MeTo/ibl KOJOTHYECKOT0 | YPOK - ceMuHap | MeTojibl ucciaeoBaHusl.
MOHUTOPHHTA buosiornuecknii MOHUTOPUHT
METOJ, UCCIICIOBAHUS: DTAIbI
coaepxxanue. [Ipenmyiecrna
JKUBBIX UHIUKATOPOB.
MOHHUTOPUHT COCTOSIHUS
MPUPOJHBIX pecypcoB B Poccl
4 buounnaukanus u eé VYpok - neknus | [ToHsTHe 0 OMOMHAUKAIIMH.
BUJIBI Knaccudukanms u
XapaKTEepUCTUKA BUJIOB
OMOMHIUKAIIUN
5 KaptupoBanue VYpoxk - nekiust | [IpoBenenue kapTupoBaHUs
3arps3HEHHBIX YIYaCTKOB 3arps3HEHHBIX YYACTKOB: ATal
paboThI U UX CO/IEPIKAHHUE.
®duzuko-reorpapuveckue u
5 KaprupoBanue Vpok - 9KOHOMHKO-Teorpaduyeckme
3arps3HEHHBIX YIaCTKOB MPaKTUKYM XapaKTEPHCTHKH TCPPUTOPUH
o0cenoBaHus
7 duronnauKanusa Kaxk Vpok - nekiua | GuTonHAMKAIUA KaK OJIUH U3

COCTaBHasdA 4acCThb

MCTOA0B OLICHKH Ka4y€CTBa




9KOJOTHYECKOIO
MOHUTOPHHTA

8 DuTtovHIUKALIUS KaK

9KOJOTHYCCKOIo
MOHHUTOpPHUHI'A

Ypok -

CcoCTaBHas 4aCTb MMPpaKTUKYM

okpy:xaroieit cpenbl. [IoHST
(GUTOMHIUKALINU U
¢uronnaukaTopax. Opranus:
PETUCTPATOPHI 1 OPTaHU3MBbI-
Hakonutenu. Mopgonoruuec
U3MEHEHUS PACTCHU,
UCIIOJIb3yeMble B OMOMHMKAL
OcHOBHBIE pacTEHUS—
WH/IMKATOPBI 3arps3HEHUs
aTMocgepHOro Bo3ayxa. BKI:
poccuiicKuX U 3apyOeKHbIX
Y4EHBIX B PA3BUTHE
(UTOMHINKALIUN

Moayb 2. IK0JI0rHYecKHii MOHUTOPUHT 3arpsi3HeHNsI Ha3eMHO-BO3IYIIHOW Cpe/ibl: COBPeMeHH!
3arpsi3HeHUs aTMOC(epHOro Bo3ayXa

9 JInxeHonHMKaLUS Vpoxk - nexuus Pab6ora ¢ paznuunb
HCTOYHHUKAMHU
10 CrpoeHue nHIIaliHUKOB YPpOK - IpaKkTHK
P P P ™ uHpOpMaLNH, PO
MPE3CHTAIN U
BUIE0(PArMEHTOB,
11 BiusiHue XMMHU4eCKUX BEILECTB VYpoxk - nexkuus 0GCYKIICHHE TTOCIIE

Ha JTULIAHHUKA

HPOCMOTPA, HAIIHC:

9CCC.

JInmaiHuKn KaK

OIPEACIIMTENHM 3ar]
HEHUS BO3AYIIHON
cpensl. CtpoeHue

JIMIIAWHUKOB. Bu:

XHUMHUYCCKHUX BCIIIE(

YPOK - IPaKTUKYM | jymaiiauku. MeTo

y4€Ta JIUIAaNHUKOL
[TpakTukym. OnbIT

12 Meroas! ydera IUIIAHUKOB YPOK - IPaKTUKYM
13 OmnpenencHue cBs3eit Ypok - nexmust
BOJIOpoOCiel u rpuda B cocTaBe
JIIAMHUKA
14 Onpenenenue cBs3en
BOJIOpOCIIEl U rpuda B cOCTaBe
JIMIIAaHUKA
15 Bnnsnue 3arpsasHuTeneit Ha

XUMHUYCCKUC ITPOLICCCHI,
MPOUCXOAAINHNE B KIICTKaX

((OHpCI[CJ'ICHI/IC CBs

VYpok - nekius BOJIOPOCITH B TPHOZ

COCTaB€E JIUIIaNHUK
Uccnenosarenncka
pabota «Onpenerne

pacTeHuN.
CTETICHH 3arpsi3HEH
BO3/yXa IO COCTOS
JUIIAaHHUKOBY
16 Bnusinue 3arpssaureneil Ha VYpok - nekuust Pa6ora ¢ paznuyHb
XMMUYECKHE TPOLIECCHI, MCTOYHUKAMHU

MIPOUCXOASAIINE B KIETKAX
pacTeHUN.

uH(pOpMaLINHU, TIPOC
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Biusnue 3arpAasHuTencii Ha
XUMHUYECKHE ITPOLIECCHI,
IIPOUCXOASAIINE B KIETKAX
pacTeHuil.

VYPpOK - IPaKTUKYM

MpE3EHTALUU U

BUICO(PArMEHTOB,
00CYXJICHHE TTOCTIE

IIPOCMOTPA, HAIIUC:
Jcce.

18 Bueninue npusnaku VYpok - nekius Bnusinue 3arpszau
MIOBPEXKACHUS pAaCTEHUI Ha XUMUYECKUE
TOKCHUYHBIMHU BELIECTBAMH. MIPOLIECCHI,
IIPOUCXOJSIINE B
19 Anantanusi pacTeHUM K VYPOK - IPaKTUKYM | KJIETKaX pacTCHHH.
JIEHCTBHIO Ta30B. Baemnue npusHak
MOBPEXKICHUS PACT
20 MexaHu3Mbl yCTOMYUMBOCTH Ypok - neknust TOKCHHBIMH
pacTeHHi K HeOJIaronpusATHBIM BemeCTBUaMH' %nan
baxTopam pacTeHui K JeiCTB
ra3oB. MexaHu3Mbl
N YCTOMYHBOCTH Pac
21 ['pynnel ycToitunBocTH VYPOK - IPaKTUKYM | 1 He6IArONPHUATHDI
paCTeHI/IﬁU. [Ixana oueHkn } bakropam. [pymms
ra3oyCTOMYMBOCTU PACTEHUH. YCTOHUMBOCTH pac:
22 N3y4eHne cocTosHUA VYpok - nekuust
PaCTUTEIBHOCTH U pa3paboTKa
IIPOEKTAa O3EJIEHEHUS CBOETO
MHUKpOpanoHa
23 CHEXHBIH TOKPOB Kak VYPOK - NpakTUKyM CHeXHbIN TOKPOB |
WHIWKATOP 3arps3HEHUs MHIUKATOpP MIPOLIEC
IPUPOIHON cpesbl 3aKHUCIJIEHUS IPUPO,
cpen. IIpakTukym.
HccnenoBarenbeka
. pabota «CHEXHBIH
24 CHEXHBII TOKPOB Kak YPOK - IpaKTUKyM
IIOKPOB KaK MHJHUK:
MHAUKATOP 3arps3HEHUS PO —
aTMoc(epHOTro BO3ayXa
OKpYKaromIei CpesT aTMOC(bepE{oro BO3
TOPOJICKOM Cpebl»
N3zyuenue puznyec
XUMHUYECKUX Tapan
CHera
25 N3yuenne pu3nyeckux u YPOK - IpakTUKyM AcCHUMMETpPHS TUCTC
XUMHYECKHX TTapaMeTpOB CHeTa amnmapara Kak Mmoka
CTPECCOBBIX (aKTO
26 N3yuenne puznyeckux u YPOK - IpakTUKyM TpebGoBaHus K BU;
XUMHYECKHX TTapaMeTpOB CHeTa OMOMHIUKATOPAM.
MeToaEI OlIEHKHU
27 OnpeneneHns CTENEHN VYpok - nekius CTpeccosoro

3arps3HCHUA BO3AyXa I10

BO3JICUCTBHUS HA




COCTOSIHUIO JIMIIIAHHUKOB pacTeHus.
Hccnenosarenbeka
28 OnpeneneHus cTeneHn YPOK - IpaKTHKyM pabora «3ydenue
3arpsi3HEHUs BO3]yXa I10 duykTynpyromeit
COCTOSIHUIO JIMIIIAHHUKOB ACHMMETPHH y Pac
KaK [MOKa3aTes Kar
29 AcuMMETpHSI INCTOBOTO VYpoxk - nekmus Cpe/bl OOUTaHHSD).
anrmapara Kak 1moka3aTelb
CTPECCOBBIX (PaKTOPOB.
30 ACUMMETpPHS JTUCTOBOTO VYpOK - MpaKTUKYM [TpakTuyeckas pad
anrnapara Kak 1oka3aTellb KonnextusHo-
CTPECCOBBIX (haKTOPOB. TBOPYECKOE JIEJIO, |
B IpyIax, TBOpYE«
OTYET
31 TpeboBaHus K Bugam- Vpoxk - nekuus [IpakTuueckas pad
OMOMHIUKATOPaM. KonnextusHo-
TBOPYECKOE JIEJIO, |
B IpyIax, TBOpUE«
OTYET
32 MeToibl OLIEHKH CTPECCOBOTO VYPOoK - MpaKTUKYM [TpakTuyeckas pad
BO3JECHCTBUS HA PACTCHHS. KoniaexTusHo-
TBOPYECKOE JIeJI0, |
B TPyIIax, TBOPYE
OTUET
33 N3zyuenue paykryupyromeit VYpok - npaktukym | Ilpaktudeckas pad
aCHMMETpUH y Oepe3sl KonnexrusHo-
MOBHCJION KaK MOKa3aTes TBOPYECKOE JIEJI0, |
Ka4ecTBa Cpe/ibl OOUTaHMS B TPyIIaX, TBOPYE
OTUET
34 N3zyuenue paykryupyromeit YPOK - IpaKTUKyM ITpakTryeckas pad
ACHMMETPHH Y JIUIIBI KonnexrusHo-
CEepALETMCTHON KaK MoKa3aTess TBOPYECKOE JIeJ10, |
Ka4ecTBa CPe/Ibl OOUTaHMSI B TPyIIaX, TBOPYE
OTUET
35 Urtorosoe 3ansitue VYpok - [TpakTrueckas pad:
KOH(epeHIHs KonnextusHo-

TBOPYECKOE JETO, |
B I'pyIIax, TBOPYE(
OTUYET

Ouenka docmusicenuil RIAHUPYEMBIX Pe3YTbHAN 08 YC6OEHUA KypCa

1. Yto mpeacTaBisieT co0oit axoiornueckas 6e3onacHocTh? KakoBbl kKputepuu e€ olleHuBaHUs?



2. Kakue BoIpochl paccMaTpUBAIUCh B JKooruueckoil 1okrpuHe 2002 r. 1 Kakoe OTpaKeHHe
onu Hanut B CTpareruu sKonorudeckoi 6ezonacHoctu PO 2017 r.?

3. [Touemy sKoorHYeckas 6€30MaCHOCTh PACCMATPHUBACTCS KaK COCTABIISFOIIAS HAIMOHAIBHOM
oe3omacHocTu? [logTBEpAUTE OTBET MPUMEPAMH, JTOKA3BIBAIOIIMMH €€ BAYKHOCTh U
HE00XOIUMOCTb.

4. Yto Takoe IKOJIOrMYECKUH MOHUTOPUHT?

5. Kakast unopmariuisi yauThIBaeTCs Mpu pa3padOTKe MPOrpaMMbl IKOJIOTHUIECKOTO
MOHUTOpHUHTa?

6. K10 13 y4€HbIX cUMTaeTCsi OCHOBOIIOJIOKHUKOM JuxeHosorun? Kem u3 yu€HbIX U KOra
MIPEJIOKEH TEPMUH WIMITAHHUKY»?

7. UeM MOKHO OOBSICHUTB OOJIBIIIOE KOJMYECTBO JIMIIAWHUKOB M UX BUJIOBOE Pa3HOOOpa3ue B
JIeCy TI0 CPAaBHEHUIO CO CKYIHBIM KOJIMYECTBOM U pazHooOpas3ueM B ropoje?

8. MO’KHO JI1 COTIacUThCS € I0CTaTOYHO PACHPOCTPaHEHHBIM MHEHHUEM, YTO JIMIIAWHUKHY,
MOCEJISISICH Ha JIEPEBBSX, NAPA3UTUPYIOT, IPUUUHSIOT BPEJ pAaCTEHUSIM, B UTOT€ IPUBOJIS K UX
rubenu? ApryMeHTUpYyiiTe CBOM OTBET.

9. UeM MOXKHO OOBACHUTH TOT (DaKT, YTO HA IJIOXO PACTYIIUX JAEPEBBAX BCETJa MHOTO
JINIIIAHAKOB?

10. Kak BbI MOXKeTe 00BICHUTH TOT (haKT, uTO uiopa JUIIaiHUKOB HanboJee 6orata B
BBICOKOTOPHBIX 00JIACTSAX M TYHJIPaX, OTIMYAIONINXCS CKYIHOCTBIO MTOYB U CYPOBOCTHIO KIIMMATa
110 CPaBHEHHIO C OJIATONPUSATHBIMHU B STOM OTHOIICHUU IICHTPAJIbHBIMH PAiOHAMHU CTPAHbBI?

11. HOHYMaﬁTe, KaK MOXXHO O6’bHCHI/ITL, 4YTO B paﬁOHaX C MHTEHCHBHBIM CEIBCKUM X03SHCTBOM
OTCYTCTBYIOT HI/IHIafIHHKI/I, NpEaAITIOYUTAOIINEC KUCIIBIC ITOYBLI.

12. Yto Takoe romeocTas nomyssauun? I[Ipuseaure npuMepsl HapyIIEHUsS: TOMEOCTATUYECKUX
MEXaHHU3MOB I10]] BIMSIHUEM CTPECCOBBIX (PAKTOPOB, MPOSIBIAIOMINUXCS HA MOP(OIOTHIECKOM U
(GU31u0TI0r0-ONOXUMHUECKOM YPOBHSX.

13. Ha npuycaneGHbIX yuyacTKax X035€Ba, Kak MpaBuiIo, TMOO0 CXKUTatOT JUCTBY, JTUOO CO3/1al0T
KoMmnocT. 1 B TOM u B IpyroM ciy4yae OHU MOJIy4aroT MUHepaibHble yaoopenus. B
COOTBETCTBUH C CAHUTAPHBIMU HOPMAMHM U IIPABUJIAMH SKCIUTYaTallMM 3€JIEHBIX HACAKICHUM
ropoJjia 3aIpeliaeTcs CKUraHiue onaBUIMX JUCTheB. [Ipu npoBenennn yoopku napkoB, CKBEpPOB
JMCTBA MOJJICKUT BBIBO3Y Ha MOJUTOHBI yTUin3auuu. OObSICHUTE, UCXO/1 U3 KaKUX
coo0paxkeHU, MPUHATHI Takue TpedoBaHus. [louemy He pekoMeHyeTcsl CXKUraTh JIM0o
OCTaBJIATh JIUCTBY, B€/lb, Pa3arasich, OHa CiocoOCTBOBasa Obl TOYBOOOPA30BAHUIO U PA3BUTHUIO
CEMSIH PacCTEHU?



