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MNOACHUTEJBHASA 3AIINCKA
Pabouast mporpamMmma BHeypouHOH AesitenbHOCTU «lccnenoBarenbckas OMOJIOTUs» pa3zpaboTaHa HA OCHOBE TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUS IMPOrpaMMbl OCHOBHOTO o0miero oOpazoBanud, npexacrasieHHbix B @I'OC COO, paboueii mporpamme
Bocriutanusi MbOY «Jluneir Nel», u mpeaycmaTpuBaeT HENMOCPEACTBEHHOE mpumeHeHue npu peanusanuu OOII COO MBOY
«JInmeit Nely.

B conepkanum Kypca Jenaercs aklEHT Ha YCHJICEHUH JESITeIbHOCTHOTO KOMIIOHEHTAa, YTO OIpPEACNIeTCs] COLHAIbHBIM
3aKa30M COBPEMEHHOT0 OOIIECTBAa B CBS3M C BO3PACTAIOIIMM AHTPOIOTEHHBIM BO3JCHCTBHEM Ha BCE MPUPOJHBIE CPEbl U, Kak
CJIEACTBUE, YBEIUYUBAIOUIMMHUCS HKOJOTUUECKUMU pUcKaMu. sl 3Kojoruueckoro oOpa3oBaHUs OpraHu3aiusi MOUCKOBO-
MCCJIEI0BATENbCKON JEATEIbHOCTH B COUMONPUPOIHOM OKPYKEHUH UMEET 0CO00€ 3HAYEHUE.

N nyuyniyro BO3MOXKHOCTH JjIsl 3TOr0 JaéT oOpraHu3alys IIKOJBHOTO SKOJOTMYECKOI0 MOHUTOpPUHTa — IIpoliecca
HaOJIO/ICHUI 32 M3MEHEHUSIMU, MPOUCXOJAIIUMHU B OKPYXKAIOIIEH ydallerocss MpUpOIHOM cpele, a TakKe MX OLIEHKa, MPOTHO3,
o0CyXJeHue ¥ BbIpabOOTKa Mep, HaIpaBICHHBIX Ha OCYIIECTBICHHUE DJKOJIOTMYECKUX pelleHui. BoBieueHue yyamuxcs B
MOHUTOPUHTOBYIO JIEATEILHOCTh OyJIeT CHoCOOCTBOBATH MNPHUOOPETEHHUIO HMM KaK HAay4YHbIX 3HAaHUH JKOJOTHYECKOTO W
MIPUPOIOOXPAHHOTO XAPAKTEpa, TaK U MPAKTUYECKUX YMEHHI M HaBBIKOB. Marepuas, HaKOIUICHHBIA W MPOaHAJIU3UPOBAHHBIN B
TEUEHHE HECKOJbKUX JIET, CO3JAaCT OCHOBY CTAHOBJICHUS Y Yy4YallUXCSi MHUPOBO33PEHUYECKUX OPUEHTAIMN KOIBOJIIOIMOHHOTO
xapakrepa.

Ha ©0a3e mnentpa "Touka pocta" obOecrneunBaeTcsi peanu3aiys o0pa30BaTeIbHBIX MPOrPaMM E€CTECTBEHHOHAYYHOMN
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPEOOBAHUSIMHU 3aKOHOAATENbCTBA B cdepe oO0pa3oBaHUsS U C y4ETOM
pexkoMeHaiuii deepanbHOTO onepaTopa yueOHoro npeameta «buomorusy.

OcHOBHBIE UJIEH Kypca:

— €IMHCTBO MaTE€pUAIbHOTO MUPA;

— BHYTPH- U MEXIPEAMETHAsSI HHTETPaLIUS;

— B3aMMOCBSI3b HAYKH U IIPAKTUKU;

— B3aUMOCBSI3b UEJIOBEKa U OKPY>KAIOIIEH CPEIbl.

Buapl nesareabHOCTH.

[Ipennaraemass B mporpamMMe OpraHu3allvs 3aHSATHNA Tpejnojiaraet, TOMUMO 3HAKOMCTBA C TEOPETUUECKHUM MaTepHajioM,
MPOBEICHHE DSKCIEPUMEHTOB, KaK KpAaTKOBPEMEHHBIX, TaK U JUINTEIbHBIX, HAOMIOJACHUHN, J1abopaTOPHO-MPAKTHUYECKHX,
HCCJIEIOBATENbCKUX U MPOEKTHBIX padOT MO U3YyUYEHUIO IKOJOTUYECKON TMHAMUKHU TOPOJACKUX SKOCUCTEM M UX COCTABHBIX YaCTEH.
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Teopernyeckue W TpPaKTUUYECKUE 3aHIATHS TMpeJjaraercs MPOBOJUTH KaKk B YCIOBUAX KaOWHeTa, Tak U B (GOpMe IMOJIEBOro
paKTUKyMa.

Pabouasa npozpamma cocmaenena Ha ocroge:

v' 3akon Poccuiickoit @enepanuu «O06 odpasoBanuu B Poccuiickoit deneparum» ot 29.12.2012r. Ne273-D3;

v ®eJepalbHblil TOCYIapCTBEHHBIM 00pa3oBaTEeNbHBIM CTAHAAPT CPEAHEro OOINEro 0Opa3oBaHUs, YTBEPKICHHBIA MPUKA30M
MunuctepctBa 00pazoBanus U Hayku Poccuiickoit denepannu ot 17 masg 2012 r. Ne 413 «O0 yTBEep>KJIeHHUH U BBEJACHUU B
neucTBre (eaepalbHOTO TOCYIapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAapTa CpeAHEro o0Iero oopa3zoBaHus» (B pel. MpUKasza
Muno6puayku Poccun ot 29.12.2014 Nel1645)

v' MeToandeckue PEKOMEHIAIMKM [0 pealu3allii 00pa30BaTelIbHBIX IPOrPaMM €CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOU
HaIpaBJICHHOCTEH MO OMOJIOTUM C UCIOJIb30BaHHEeM oOopynoBaHus IeHTpa «Touka poctay. Meroaudeckoe mocobue. —
Mocksa, 2021 r

eau kypca:

v’ (opMHUpPOBaHHE DKOJOTHYECKUX 3HAHUM, YMEHUH U KYJIBTYPHI IIKOJBHUKOB B X0OJI€ TEOPETHYECKOM MMOJTOTOBKH U ITOMCKOBO-
HCCIIEI0OBATENbCKOMN A€ TETbHOCTH;

v/ KOMIUIEKCHAs OLIEHKA M IPOrHO3 U3MEHEHUH COCTOSIHUS 0OBEKTOB COLUOIPUPOIHOM CPeIbl MO BIUSHUEM €CTECTBEHHBIX U

AHTPOIOTEHHBIX (PAKTOPOB.

3agaum Kypca:

pa3BUTHE UHTEPECA K IKOJIOTUM KaK HAYYHOMU JUCHUILUINHE,

MPUBUTHE WHTEpPECa K HAyYHBIM HUCCIEJOBAHUSIM HAa OCHOBE OCBOEHHS METOJOB M METOJUK IO HU3YYEHUIO DKOCHUCTEM,

OpraHu3alliid MOHUTOPUHTOBOM ACSATEILHOCTH C UCTIOJb30BaHueM o0opynoBanus [{entpa «Touka poctay;

npodeccuoHalbHAasl OPUEHTAIUS TKOJBbHUKOB;

dbopMHpOBaHWEe TOTOBHOCTH IIKOJRHUKOB K COIMAJIbHOMY B3aMMOJICUCTBHIO TIO BOIpOCaM YJIy4IlIEHUS KauyecTBa

OKpY’Karolel cpeibl, BOCIUTAHUE U MpOIaraHjia akKTUBHOW T'PaKIaHCKOW MO3UIIMM B OTHOILIEHWM 3alIUThl U COXPAHEHUS

PUPOJIBI.

AN

AN
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Peanuzanus 5KOIOrMYECKON MOATOTOBKM YYAIIUXCS B COOTBETCTBMU C JIAHHOW MpoOrpaMMoil OOy4YeHHUsl CBsi3aHa C
OpraHu3aluel MOMCKOBO-UCCIIEIOBATEIBCKON AESITENIbHOCTH YYalluXcsl M0 BOMPOCAaM MOHMTOPHHIA COIMONPUPOIHBIX OO0BEKTOB
OKPYXKaIoIlel CpeIbl.

Coaep:xkanue nporpamMmmbl
MOIYIIb 1. Obouue eonpocwvl IKO102UUECKO20 MOHUmMOpUHz2a (8 4)
Tema 1.1. Ixkonozuueckuii monumopunze. Ucmopus pazeumus

[TonsiTHE 00 PKOTOrMYECKOM MOHUTOPUHTE€ (MOHUTOPUHIE OKpYyXkatoiei cpenbl). Llenn skonoruueckoro Mouutopunra. 13

HMCTOPHUU CO3/IaHHSI CUCTEMBI MOHUTOPHUHTA B Poccun.
Tema 1.2. Buowt u noocucmemut 3K0,102U4ECKO20 MOHUMOPUH2A

Knaccudukaiys BUI0B SKOJOTHUYECKOTO MOHUTOPUHTA: MO MPOCTPAHCTBEHHOMY MPUHIIMITY — JIOKAJIbHBIN, PErHOHANIbHBIMH,
HaIIMOHAJIBHBIN, MEXTOCYJAPCTBEHHBIA U TJIOOATBHBIN; M0 00BEKTY ClieKeHUs — (DOHOBBIN (0a30BBIiT), UMIIAKTHBIN (TOYEUHBIN),
TEeMaTHUYCCKHI; 110 MPUPOAHBIM KOMIIOHEHTAM — I'€0JIOTUYECKUI, aTMOC(EPHBIN, THAPOIOTHUUSCKUI, re0(hU3NISCKHI, ITOYBEHHBIMH,
JIECHOM, OMOJIOTMYECKUH, Te000TaHWYECKUM, 300JIOTMYECKU; MO OPraHu3alMOHHBIM OCOOEHHOCTSIM — MEXIYHApOIHBIM,
roCyJapCTBEHHBI, MYHHUIIMTIATIbHBIM, BEIOMCTBEHHbIH U oOImecTBeHHbINH. [lomcucTeMbl HKOJIOTMYECKOTO MOHHUTOPHUHTA:
reoPpU3NYECKuii, KIUMATUYECKUN, THUIPOMETEOPOJOTUYECKHUM, OHOJOTUYECKUM, MOHMTOPUHT 370pOBbSl HAceJICHHUS. YPOBHU
MOHUTOPHUHTA: JAETaIbHBIN, JIOKAJIbHBIN, pETHOHATLHBIN, HAIIMOHATBHBIN U T100anbHbIA. OOBEKTHI HAOTIOICHHS U TTIOKa3aTeNu.

Tema 1.3. MemooOwl IK0102UYECKO20 MOHUMOPUH2A

Metoasl uccienoBaHUs: JUCTAHIIMOHHBIE (a9POKOCMHYECKHE) M Ha3eMHble. [loHsATHE O OMOJIOTHYECKOM MOHUTOPHUHTE.
buonornyecknii MOHUTOPMHT KaK METOJ HCCIEAOBaHUS: JTambl U coiepkaHue. [loHsTHe O OWOWMHAMKAIIMA KaK METOJe
uccnenoBanus. [IpenmyiiecTBa )KUBBIX HHIUKATOPOB. MOHUTOPUHT COCTOSIHUS IPUPOJIHBIX pecypcoB B Poccun.

Tema 1.4. Buounoukayus u eé 6uowl

[Tonsitue o Omomnamkanuu. Knaccudukaius u XxapakTepUCTUKA BUIOB OMOUHIMKAIINN: CIEIUpUYECKast U HecTieln(puIecKas

OMOMHAMKALINS; TIPSMAasi U KOCBEHHAs OMOMHIUKAIUS;, PETUCTPUPYIOIIas OMOMHIUKAIIUS U OMOUHIUKAIIUS 110 aKKyMYJISIITUU.
Tema 1.5. Kapmupoeanue 3a2pa3HéHHbIX yUacmKos
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[IpoBenenre KapTUPOBaHUS 3arps3HEHHBIX YYACTKOB: 3Tanbl paboThl U uX cojaepxanue. CoaepikaHue MOATrOTOBUTEILHOTO
sTama paboThl: cOOp AAHHBIX OO0 HCTOYHUKAX 3arps3HEHHs; COJIEp)KaHHWE XapaKTEPUCTHUKU IMPOMBIIUICHHBIX 00BeKkTOB. COOp
Marepuana O MNPUPOJHO-KIMMATHYECKUX YCIOBUAX oOcimenyemon tepputopuu. CoaepikaHue OCHOBHOIO 3Tama padOThl: OLEHKa
AHTPOIIOTCHHOT'O BO3JICUCTBUS Ha OKpyKawllyto cpeay. Hanecenue mHbopmaiuu Ha KapTy: o0bEM MHGOPMAIMK U TMOPSIOK
HaHECEHHS.

Tema 1.6. Dumounoukayua KaK COCMAGHAA YACMb IKOJI02UYECKO20 MOHUM OPUH2A

OUTOMHIMKAIIMS KaKk OJUMH M3 METOJIOB OLICHKM KayecTBa OKpyKawied cpeabl. lloHstne o ¢uTOMHAMKAUMU U
¢uronnaukaropax. Bo3MoxkHOCTH MeTONOB (PUTOMHAMKAIMK. OpraHUu3MbI-pETUCTPATOPbl M OPraHMW3MbI-HAKONMMUTENIU. YYET
BHEUIHUX M BHYTPEHHUX (PaKTOPOB INpHU MPOBEIECHUU OMOHIMKauuu. Mopdoioruueckue M3MEHEHUs! PaCTEHUN, UCIIOJIb3yEMbIE B
OnonHauKauu. V3MEHEeHUs OKpPacKH JIUCTHEB: XJIOPO3bl, HEKPO3bl, MPEXKIAECBPEMEHHOE YBsJaHHWE, AeQoiuanus; HU3MEHEHHS
pa3MepoB OpPraHoB, (OPMBI, KOJMYECTBA U IOJOXKEHHUS OPraHOB, XU3HEHHOW (OpMbI, KU3HEHHOCTU. OCHOBHBIE PACTEHUS —
MHJUKATOPBl 3arpsi3HeHHs] atMochepHoro Bo3ayxa. M3 ucropum Bompoca pa3BUTHS (PUTOMHIMKAIMM Kak MeTtoja. Bxian
3apyOexKHBIX U OTEUECTBEHHBIX HCCIIEI0BaTECH.

MOZJAYJIb 2. Iko10ru4ecKuii MOHUTOPUHT 3arPA3HEHUS HA3€MHO-BO3AYLLIHOM Cpe/bl: COBPEMEHHbIE METOAbI
OMOMHIMKANMOHHOI0 aHAJIN3A 3arpsi3HeHns: aTMocdepHOro Bo3ayxa (26 4)
Tema 2.1. /Tuxenounouxkauyus

JInmaliHUKM Kak ONpENEIuTENN 3arpsA3HEHUs BO3AYIIHOW cpenbl. [loHATHE O JMIIAWHMKAaX U METOAE JUXCHOUHIUKALIUH.
Crtpoenue numaitnuka. Bzanmopeiictsue rpubda u Bogopociu. [lonsarue o tanmome (cioesuirie). TUIBI IUITAWHUKOB IO BHEITHEMY
BUJly TAJJIOMOB: HAaKHUIHbIE (KOPKOBBIE), TUCTOBATHIE U KYCTUCThIE. XapAKTEPUCTHUKA TUIOB JIMIIAWHUKOB. BiIusHuE XMMUYECKUX
BELIECTB HA JUINAaiHUKU. VI3MeHeHus: Ha MOpP(OJIOTUYECKOM M aHaTOMO-()U3HOIOTMYECKOM YPOBHsX. JlOCTOMHCTBA U HEIOCTATKU
JUXCHOUHIMKAIIMK KaK METO/JAa M3YyYEHHMs 3arpsi3HEHHsI OKpyxarolled cpeibpl. Meroasl yuéra nuiiaiiHukoB. PasHooOpasue u
XapaKTepUCTHKa METOJOB Y4ETa JUIIAWHUKOB: METO/Abl MapIIpPyTHOrO y4€Ta; MEeTOJ Mpoduiel; cTalliOHapHble METOJbI U METO
npoOHbIX Tionaned. [lapameTpsl KOIMYECTBEHHOTO Yy4yéTa JMIIAWHUKOB: BCTPEYAEMOCTh (4acTOTa BCTPEUYAEMOCTH) M KBajpar
(yuérnas momaaka). KpaTkas ucropusi pa3BUTHS JTUXCHOMHIUKALIMH.

Ilpakmukym
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Onvim «OrnipefielieHne CBsi3eil BOAOPOCIU U Tpuba B COCTABE JMIIAMHUKAY: OMPEEICHUE MPOYHOCTH CBA3EH BOJOPOCIH U
rpuda B COCTaBe JUIIAHHUKA, BOBMOKHOCTU UX Pa3JIeIbHOrO CYIIECTBOBAHUS.

Uccneoosamenvckas paboma «OnpeneneHne CTETICHN 3arpsi3HEHUS BO3AyXa MO COCTOSHHUIO JIMIMIAWHUKOBY: OMpEIesieHUe
CTENEHU TOKPBITUS U CTENEHH BCTPEUAEMOCTH THUIIOB JIMIIAWHUKOB; OMpENEICHUE PAa3MEPOB PO3ETOK M KU3HECITOCOOHOCTH
JINIIIAaHUKOB.

Tema 2.2. I'azouyecmeumenbHOCMb U 2a30YCHMOUYUBOCb DACH EHUTL

BrnusiHue 3arps3HUTENerd Ha XUMHYECKHUE MTPOLECCHI, MPOUCXOASIINE B KIIETKAX pacTeHUN. BHEIIHME MPpU3HAKKA OBPEK ACHUS
pPacTEeHHI TOKCUYHBIMU BenlecTBamMH. [IoHsATHE O ra30yCTOMYMBOCTH U ra304yBCTBUTEIBHOCTUA PACTEHUI. AJanTauus pacTEHUN K
JNEUCTBUIO Ta30B. MexaHU3Mbl YCTOMYMBOCTH pacTeHM K HeOnaronpustHbiM (aktopam. buosormdeckas, aHatroMo-mopdo-
jJorudeckas W (U3MOJIOro-OMOXUMHYECKasi Ta30yCTOMYMBOCTh. BiHsHHE KIMMAaTUUECKUX YCJIOBUH  TEPPUTOPUM  Ha
ra3oyCTOMYMBOCTh pacTeHui. ['pymnmbl ycTonunBOCTH pacteHuil. lllkana oneHku razoycTOMYMBOCTH pacTeHUU. Posib 3e€1€HBIX
HACAXJCHUM B OYHMILEHUU TOPOACKOrO Bo3ayxa. Ilbuie3anepKuBarolye CBOMCTBA PA3IMYHBIX MOPOJ AEPEBBEB U KYCTapPHUKOB.
XapakTepucTUKa PaCTeHHM MO MbUICPUIBTPYIOMICH CIIOCOOHOCTH. XapaKTepUCTUKA APEBECHBIX MOPOJ U KYCTAPHUKOB MO Kjaccam
ra30yCTOMYUBOCTH.

Ipakmukym

Ilpoexmno-uccredosamenvckas paboma «3ydeHre COCTOSHUSI PACTUTEIBLHOCTH U pa3pabOTKa MPOEKTa 03€JICHEHUS] CBOETO
MHUKpopaiioHa». OrmnpeneneHrue BUIOBOTO COCTaBa JAPEBECHO-KYCTApPHUKOBBIX MOPOJ, MOBPEXACHUN W 3abosieBaHuil. M3yueHwue
COCTOSIHUSI JPEBECHBIX MOPOJ BIOJIb ABTOAOPOT C PA3JIMYHOM CTENEeHbl0 Harpy3ku. CocTaBieHUE KapThl ra30yCTOWYHMBOCTH
JPEBECHO-KYCTAPHUKOBOM PACTUTEIILHOCTH paloHa MPOKUBAHUS HAa OCHOBE JIAHHBIX MPOBEIEHHOrO HcciefoBaHus. Pa3paboTka
IIPOEKTa 03€JICHEHUSI CBOET0 MUKPOPANOHa.

Tema 2.3. CHedxcHblil ROKPOB KAK UHOUKAMOP 3A2PA3ZHEHUSA RPUPOOHOIL CPeObl
CHEXHBI TIOKPOB KaK HWHAMKATOP IPOIECCOB 3aKUCICHUS TPHUPOIAHBIX CPEA. DTambl 3arpsS3HEHUS CHEKHOTO ITOKPOBA.
Ipakmukym
Hccneoosamenvcrkas paboma «CHEXHBIA TTOKPOB KaK MHANKATOP 3arpsi3HEHUS] aTMOC(HEPHOTO BO3ayXa TOPOACKON CpPEeIbD».
Metoauka paboOThl CO CHEXHBIMH IpoOamMu: OoTOOp MNpoO CcHera, MpeaBapuTesibHas 00paboTka MpoO, MOJATOTOBKAa MPOOHI,
pactarumBanue poOsl. Omnpesienienre Macchl MOCTYIIEHUH CHEra Ha o0cienyemMyro Tepputopuio. KonrmuecTBeHHOE onpeiesieHue
3arpsi3HsONMX BemecTs. OnpenencHue GU3NIECKUX CBOMCTB TaJOro CHEra: MPO3pPavyHOCTH, MHTEHCHBHOCTH M XapaKTepa 3araxa,
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LIBETHOCTU. MeToanKa OIIPCACIICHUA XUMHNYCCKHUX CBOMCTB TaJIOrO CHEra: OIIPCACIICHUC KHUCIIOTHOCTHU, COACPIKAHUA OPTaHNYICCKHUX
BCIICCTB, CITOCOOBI OIIpCACIICHMA HAJIMYHA HOHOB JKCJIC3d, CBMHIA, MCIH, XJIOp4, CyJ'IBCbaT'I/IOHOB.

Tema 2.4. Ouenka cocmoanus cpeovl HA OCHOBE MeMo0a YayKmyupyouieil acummempuu

AcuMMeTpus JIMCTOBOIO amnmapara Kak IMoKas3aTellb CTPecCOBbIX (hakTopoB. TpeOoBaHUs K BUAAM-OMOMHIMKATOpaM. MeTo bl
OLIEHKHM CTPECCOBOTO BO3ACWUCTBUS Ha pacTeHus: Mop(dosiornueckue (HaIM4ue XJIOpO30B U HEKPO30B, U3MEHEHHUS JUIMHBI U MacChl
JUCThEB) M (U3HOIOrO-OMOXMMHUYECKHE (OBOJHEHHOCTb, MUTMEHTHBINH cocTaB). [loHsATHE O QIYKTyHpYIOIIeH acUMMETpHUH.
MonenbHble OOBEKTHI.

Ilpakmuxym

Hccneoosamenvckas paboma <« 3ydyenune (GIyKTyHpyroumied acUMMETPUM Y PAcTEHUM Kak IMOKa3aTessl KadyecTBa CpPebl
oOutanus». Pekomenganuu no ordopy marepuana v pabote ¢ HUM. XapaKTepUCTHKa UCCIEYyEMbIX YYaCTKOB pailoHa M0 HAJINYHUIO
CTAallMOHAPHBIX UCTOYHUKOB 3arpsi3HEHHSI U 110 TPAHCIOPTHOM Harpy3ke. OOpaboTKa TaHHBIX MO OLICHKE CTaOUIIBHOCTH PA3BUTHUS C
MCIIOJIb30BaHNUEM MEPHBIX NPU3HAKOB (IIpoMepoB JucTa). Pacuér nmokaszareneit acummerpun. OLieHKa KauecTBa CPeibl 10 3HAUECHUIO
MHTErPAJILHOTO MOKa3aTelsl CTa0MIbHOCTH Pa3BUTHs. METOIMKM U3y4YeHUs MapaMmeTpoB (UIYKTYHUPYIOIIEH aCUMMETPHH JUCTHEB:
U3y4YEHHE MapaMeTpoB (PIyKTyHpyIOLeH aCHMMETPUH JINCThEB OepE3bl MOBUCIION, JUMBI CEPALICTUCTHON, KIIEHA OCTPOJIUCTHOTO,
ny0a uepenryaToro.

Hccneoosamenvckas paboma «Pacy€THasi OLIEHKa KOJIMYECTBA BHIOPOCOB BPEAHBIX BEIIECTB B BO3JYyX OT aBTOTPAHCIOPTAY.
Pacuér cpeqHecyTOYHOro moToKa aBTOTPAHCIIOPTa HA KOHTPOJIBHBIX YYacTKaX; yJIEJIbHOTO pacxo/a TOIIMBA; KOJIMYECTBA TOILINBA
Pa3HOTO BUJA, COKUTAEMOT0 IBUTaTEIsIMU aBTOMAIIMH; KOJMYECTBA BBIACIMBIINXCA BpEeIHbIX BeulecTB. MccnenoBarenbckas padora
«O1ueHkKa CcoCTOsSHUSA JApeBOCTOS Mapka». l[IpoBeneHMe HMHBEHTApHU3alUU JPEBECHBIX HACAXKACHUM HW3y4aeMOl TEpPpPUTOPHUH
(kroueBOro yyactka). Pacuér BbICOTBI OOBEKTOB 0€3 ClieUalbHbIX TPUOOPOB pa3IMUHbIMU criocobamu. OnpeeeHue OKpyKHOCTH
U IMaMeTpa CTBOJIa; IPUMEPHOTO BO3pacTa JAepeBbeB uccienyemoi miomaaku. Cocrasiaenue Gopmyinsl apeBoctosi. OnpeneneHue
COCTOSIHUSA IPEBOCTOS NapKa ¢ UCIOJIb30BAHMEM IIPOCTEUILIEH IIIKAJIBL.

MOIYJIb 3. MOHUTOPHMHT BOJHOI cpelbl: OMOMHAMKAIIUSA 3arPsA3HEeHNsI BOAHOI cpeabl (12 1)
Tema 3.1. MemooOwl cudpobuo02uuecKo20 anaiuza
['uapoOnonornyeckuii aHajaM3 Kak OHOJIOTHYSCKHH METOJ OICHKHM KadecTBa BOAbl. [loHSATHE O THAPOOHOIOTHYECKOM
ananuze. I[lokazarenu cTenmeHU 3arpsi3HEHUS: BHJIOBOE pa3HOOOpas3ue, IJIOTHOCTh BHUJOB, IUIOTHOCTh OPraHW3MOB, IUIOTHOCTH
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OroMacchl W TIOKa3aTelIbHOE 3Ha4YeHHE BUIOB. PacdéTHBIC MHIEKCH B DKOJIOTHUYECKOM MOHUTOPHHTE: WHACKCHI, MCTIOIB3YIOIIHNE
XapaKTep MUTAHWUS OpraHU3MOB. VHIIEKCHI, UCIIONB3YIONIUE COOTHOIICHUE KPYMHBIX TaKCOHOB. OIleHKa KauyecTBa SKOCUCTEMBI 10
WHJIEKCaM BHJOBOTO pa3HooOpasus. OlueHKa 30H CampoOHOCTH MO MOKa3aTeNbHbIM opranu3MaM. OleHKa KauecTBa SKOCUCTEMBI T10
COOTHOIIICHUIO KOJIMYECTBA BHJIOB, YCTOWYMBHIX M HEYCTOWUYMBBHIX K 3arpsi3HeHHI0. MHIEKchl oOmHOCTH (cxoacTtBa). KpaTkas
XapaKTEPUCTHKA OMOJOTUYECKUX METOJOB OIICHKU 3arps3HCHHS BOJ: MPEMMYyINecTBa M HemocTaTku. CampoOHOCTh OPTaHU3MOB.
OreHKa CTENeH! 3arpss3HEHHOCTH BOJI TI0 TIOKA3aTEeIbHBIM (MHANKATOPHBIM) oprann3Mmam. [loHsTHe 0 campoOHOCTH, canpoOHOCTH
BHJIa, CHCTEME CampoOHOCTH. 30HBI CampoOHOCTH: oOJHMrocanpoOHbIe, OeTa-Me30canpoOHbie, anb(a-Me30canpoOHbIe U
MOJIUCANPOOHBIE; UX XapaKTepucTuka. GakTophl, BAUSIONIME HA CATPOOHOCTH BOIOEMA.
Tema 3.2. Memoouka padomut c npodoamu 3000enmoca

Metoauka pabotel ¢ mpobamu 3000eHTOCa. COOp mpoO, dukcanus, ITUKETHpOBaHUE, 00BbEM TPOObI, 00paboTka Mpoo.
Ilpakmuxkym

Cocmasnenue nacnopma xapaxkmepusyemozo 6000éma. Onrucanne OCHOBHBIX IKOJIOTHYECKUX OCOOCHHOCTEH BOJOEMA: IIBET,
MPO3PAYHOCTh, TEMIIEpATypa, 3anax. BrisBieHHe CTENEHN aHTPOIOTEHHON HArpy3KH Ha BOJHBIA OMOTEOIEHO3 MyTEM MPUMEHEHUS
Meroma 3ooumHaukamuu. OTMpeeeHne Kiacca KadecTBa BOJ. BEISBIEHHWE CTENEHW AaHTPONMOTCHHOW HArpy3Kd Ha BOJIHBIN
OMoreorneHo3 MyTEM MPUMEHEHUS MeTo/a (UTOMHAMKAIMU. OKCIIPECC-OIleHKa KadecTBa BOJIbI IO CEMEWUCTBY PACKOBBIX.
[IpaxTrueckas pabora «M3ydeHne kauecTBa BOJIBI U3 PA3IMYHBIX MPECHBIX UCTOYHUKOBY. OnpenencHue PU3NIecKnx moka3aTeinei
o0pa3IoB BOJBI: 3amaxa, LBeTa, mpo3padHocTtdu. OmpeseneHne XMMHUYECKUX TMOoKa3zarenei oOpa3loB BOJbI: HAJM4YWs KaTHOHOB
’KeJje3a, CBUHIIA, XJIOPUJI-MOHOB, HUTPATOB M HUTPUTOB, )KECTKOCTH BOJIbI, AHUOHOB KUCJIOTHBIX OCAJIKOB.

MOAYJIb 4. MoOHMTOPUHT NOYB (22 4)
Tema 4.1. Buounoukayusn 3a2pa3HeHuss HOYGEHHOI CPeOdbl

Nzyuenue 3arpszHenust nouB Kypckoro paitona. CTpyKTypa »KMBOTHOTO HaceJIeHUs MOYBHI U (paKTOPHI €r0 pazHooOpasus.
BinsiHue TEXHOTEHHOTrO 3arpsi3HEHUs Ha MOYBEHHBIX O€CIO3BOHOYHBIX. DayHUCTHYECKass OMoMHAMKaIMs. M3MeHeHne BHUI0BOTO
COCTaBa M KOJUYECTBA MMOYBEHHBIX U HAMIOYBEHHBIX OE€CIIO3BOHOYHBIX KUBOTHBIX KaK IMOKAa3aTeIh aHTPOIIOTCHHOTO BO3/ICHCTBUS HA
OKpYXaloIyto cpexy. BeiOop opranu3MoB Jjisi JUATHOCTUKH COCTOSIHUS MOYBEHHOM Cpebl. DKOJOTHUECKHUE TPYMIbl MOYBEHHBIX
OpraHu3MOB, XapaKkTepucTuka rpyii. ctopus pa3BuTus U u3ydeHusi OMOUHIUKAIIUU TTOYBBI B OTEYECTBEHHOM HayKe.

Ilpakmuxym VN3ydyenne Gu3NKO-XUMAYECKUX CBOMCTB MOYB IKOJBLHOTO JBOPA. Y CTAHOBJICHUE 3aBUCUMOCTH MEXIy (pr3uKo-
XUMUYECKUMU CBOMCTBAMM MOYBBI U YUCIEHHOCTHIO OECITO3BOHOYHBIX.
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Onwvim «BpIsiBIeHUE POJIH 10KIEBBIX YEPBEH B TOUYBOOOPA30BATEILHOM ITPOLIECCE.

Onvim «BbIBIIeHNE 3aBUCUMOCTH MEXAY (PU3UKO-XUMUYECKHUMH CBOMCTBAMM MOYBBI M YHUCICHHOCTHIO OECMO3BOHOYHBIXY.
Ilpakmuueckas paboma «OnpeneneHue KUCIOTHOCTU IMOYBbI C MOMOUIBIO NPHUIOTOBJICHHBIX WHIMKATOPOB HA PAaCTUTEIBHOU
ocHOBe». [IpuroroBieHre HMHIAUKATOPHBIX OTBAPOB M MHIUKATOpHOM Oymaru. OrmpeneneHue KUCIOTHOCTH OOpaslioB IMOYBHI
UCCJIEAYEMBIX YYAacCTKOB: OTOOpP M INPUTOTOBJIEHUWE NOYBEHHOW MpoObl. lccienoBaHne OKpacKH MNOJYYEHHBIX PaCTUTEIbHBIX
UHIMKATOPOB B KUCJIOW U MIEJIOYHON cpeax.

Ipaxmuueckas paboma «OnpeneneHne KUCIOTHOCTU MOYBBI Pa3IUYHBIMU criocoOaMmy. OmnpeeneHne KUCIOTHOCTUA TOYBBI
C MOMOIIIBIO YHUBEPCAIBHOTO HHIUKATOPA; C MOMOILBI0 JaTurka pH 1udpoBoil 1abopaTopuu; ¢ MIOMOIIBIO0 MEIOBOIO pacTBOPA.

Oxcnepumenmanvuas paboma «OnpeneneHue CoJepKaHusl CBUHLA B 3€JIEHONM Macce Ta30HHBIX TPaB». DKCIPECC-METOIbI
OLICHKM TOKCUYHOCTH IMOYBEHHOM Cpelibl ¢ MOMOLIbI0 OnoTecToB. OnbIT «3ydeHne KauecTBa MbUIbIbI PACTEHUH KaK MOKa3aTess
3arpsi3HEHUS Cpeibl OOUTAHUA». Y CTAHOBJICHHUE 3aBUCMMOCTH KaueCTBa MbUIBLEBBIX 3€PEH OT YPOBHS (PU3MUECKOTO U XMMHUECKOTO
3arpsisHeHHs cpenibl. OnbIT «BexokecTh CeMsIH Kpecc-cajlaTa KakK IMOKa3aTellb 3arpsA3HEHUusl MOYBbDY. BiusHHME kadyecTBa Cpenbl
oOutaHus Ha MOP(OJIOTHYECKHEe W AHATOMUYECKHE H3MEHEHHs pacTeHui. OmnbIT «DHEeprus MpopacTaHus CEMsH OJyBaHUMKa
JIEKapCTBEHHOI'O0 KaK IIOKa3aTellb 3arpsA3HEHHUs MOYBEHHOM cpenbl». M3yueHue sHEpruM mNpopacTaHus CEMSH OJyBaHUYMKa,
COOpaHHBIX C HECKOJIBKMX YYaCTKOB C MPEANOI0KHUTEIBHO PA3HOI CTENEHBIO MOYBEHHOIO U aTMOC(HEPHOTO 3arpsi3HEHUS.

Tema 4.2. [loxncoesvie uepeu Kak uHOUKAmMOpPvl 3a2PAIHEHHOCHU HOUBbL

Hcnonbp3oBanne >KU3HEHHBIX (OpPM JOXKIEBBIX U JPYrUX OECMO3BOHOYHBIX TMPU OIEHKE CTENEHU BO3JACUCTBUS
ABTOTPAHCIIOPTA W JPYTUX 3arpsA3HUATENICN Ha SKOCHUCTEMBI UYEpPBEU. DKOJOTHMYECKUE TPYIIbl JOXKIAEBBIX 4YepBeu. BnusHue
KJIMMAaTU4YeCKUX (DAKTOPOB U THIA MIOYB HA PACTIPOCTPAHEHHE JT0KICBBIX YEPBEH.

Ilpakmuxym

HUccneoosamenvckas paboma «V3yueHue 4YHCICHHOCTH JOXKIACBBIX YEpPBEH B PA3IMYHBIX OHOIIEHO3aX KaK MOKa3aTems
CTaOMJILHOCTH MOYBEHHOU cpenbly». OmnpeneneHue yCcaoBUM OOMTaHUS JTOXKIEBOIO YEPBS M BIMUSHUS CPElbl HAa YUCJIECHHOCTH U
OromMaccy 1o MOYBEHHBIM TOPU30HTAM Ha MCCIIETyEMBIX ydacTKax
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Ilnanupyemblie pe3yibTaThbl 0CBOEHHS Kypca

B pesynbrare n3yueHus 3J€KTUBHOTO Kypca Ha YpOBHE CpPEeIHEro 00IIero oopa3oBaHus y ydamuxcs OyayT chopMUpOBaHbI
CJIeIyIOLIUE TIPEIMETHBIE PE3yIbTaTHI.
Yuawguiica naywumecea:
— TIOHMMATh, YTO TAKOE IKOJOTHYCCKUN MOHUTOPHUHT, IEJM AKOJOTHUYECKOTO MOHUTOPHHTA, OCOOCHHOCTH €T0 OpPraHH3allid U
MIPOBE/ICHMSI, 3HATH UCTOPHUIO €TO PA3BUTHS;
— OmIpeAeNisaTh BHUABI W TIOJCHCTEMBI JKOJIOTMYECKOTO MOHHUTOPHWHTA, MPHUHIIUIBLI KIACCH(PUKAINA BHIOB HSKOJOTHICCKOTO
MOHUTOPUHTA;
— OIKCHIBATh OCHOBHBIE METObI HKOJIOTHYECKOTO MOHUTOPUHTA;
— KJaccUUIMPOBATh METOJIBI M1 METOJIMKH UCCIICOBAHUS 3arPsI3HEHUSI O0BEKTOB OKPYKAIOIIEH CPEIbl;
— XapaKTepU30BaTh BUJIbl aHTPOIIOTE€HHOT'O BO3/ICUCTBHUS HA OKPYKAIOIIYIO CPENY;
— OOBSICHAITh 3HAUEHUE MTOHATHI: OMOMHANKALIMS, BUbI OMOUHIUKALUY, PUTOMHANKALINS, (PUTOUHIUKATOPHIL;
— Y3HaBaTh BUJIbI PACTEHUH U )KUBOTHBIX, SBISIFOITUXCS HHINKATOPAMH COCTOSIHHS OKPYKAIOIIEH CPEIbI;
— MOHHUMATh BKJIAJ 3apPYOCKHBIX M OTCUECTBEHHBIX HCCIIC0OBATENICH B M3yUYeHUE OMOWHIUKAITUH;
— OIPEACIATh ITAIlbl KAPTUPOBAHMS 3aTPA3HEHUS;
— OIUCHIBATh METOJABl JMXCHOWHIUKAIMH U (PIYKTYUPYIOIIEH CUMMETPUU; METOJIbl OIEHKH CTPECCOBOTO BO3JCHCTBUSA Ha
pacTeHusi: MOpQOoJIOTUUECKHUE U (PU3NOIOTO-OMOXUMHYECKUE;
— XapaKTepHU30BaTh MEXaHW3Mbl YCTOMYMBOCTH PACTCHHUM K HEOJIaronpusaTHbIM (akTopam; razoyCTOMYUBOCTh (OHMOJIOTHYECKYIO,
aHATOMO-MOP(OJIOTHUECKYI0 H  (PU3HOJIOT0-OMOXMMHYECKYI0);  BIMSHUE  KIUMAaTHYECKUX  YCIOBUW  TEPPUTOPHHM  HaA
ra30yCTOMYMBOCTb PACTEHU; TPYNIIbl YCTOWYUBOCTH PACTEHUM;
— XapaKTepPU30BaTh CHE)KHBIN MOKPOB KaK WHAUKATOP MPOIICCCOB 3aKUCIICHUS PUPOIHBIX CPE;
— HCIIOJh30BaTh METOJMKY PabOThl CO CHEXXHBIMU TPOOaMH; KOJTMYECTBEHHOEC W KAYECTBEHHOE OMPEACNICHHUE 3arps3HSIONINX
BEIIECTB;
— TPOBOJUTH TUAPOOMOIOTUUECKHUIN aHAIN3: THUAPOOHUOIIOTHYECKUI aHau3 KaK OMOJIOTUYECKU METOJI OLIEHKH KadecTBa BOJBI,
MOKAa3aTeNId CTENIEHU 3arpsi3HEHMS]; paCUETHBIC MHJIEKCHI B SKOJIOTUYECKOM MOHUTOPHUHTE;
— paboTath ¢ mpobdaMu 3000€HTOCA;
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— OIIKMCBIBATL CTPYKTYPY KUBOTHOI'O HACCJICHUA ITOYBLI U (I)aKTopI)I cro pa3H006pa3H;1: BJIMAHHUC TCXHOTCHHOI'O 3arpsA3HCHHA Ha
ITOYBCHHBIX OCCITO3BOHOYHEIX.

Yuawguiica nonyuum 603moxcHoCmb HAYYUMbCA:

— paboTaTh CO CeNHaIbHBIM Ja00PaTOPHBIM 000PYI0BaHHUEM;

— CpaBHHUBATh OMOJIOTUYECKUE OOBEKTHI,

— OIICHMBATh CTEMEHb 3arpsS3HEHHOCTH BOJBI, COCTOSIHAE YHCTOTHI BO3JIyXa UM TIOYBBI, OCHOBBIBASICh HAa COCTOSHHUH
OMOUHIUKATOPOB;

— OTIPENENATh U CPAaBHUBATH KAUECTBEHHBIE U KOJMYECTBEHHBIEC TOKA3ATENIN XapaKTePU3yeMbIX 00bEKTOB, Cpell OOUTAHUS;
— MPOTHO3UPOBATH U MOJICIIMPOBAThH Pa3BUTHE CUTYAIHI;

— paboTaTh C 3aMuCcsIMH, OTYETAMU JHEBHUKOB MCCIIEIOBAaHUN KaK HCTOYHUKAMU HHPOPMAIINK;

— MPOBOJIUTH KAPTUPOBAHUE 3arPS3HEHHBIX YUACTKOB,;

— OCYIIECTBIISATh MOHHTOPUHT 3arps3HEHUs PA3JIMYHBIX Cpell OOMTaHUs (Ha3eMHO-BO3AYIIHOW, BOJHON, MOYBEHHON) HA OCHOBE
NPUMEHEHHS aJICKBAaTHBIX METO/IOB MCCIICIOBAHHUS;

— TPOBOJIUTH OIICHKY COCTOSIHHUS CPE/Ibl HA OCHOBE METOJ1a (PIIyKTYUPYIOIIEeH aCHMMETPHU;

— MPOBOJIUTH OIICHKY COCTOSIHUS IPEBECHOIN PAaCTUTEIBHOCTH;

— OCYILECTBIIATh U3yYEHHE COCTOSHHUS PACTUTEILHOCTH TEPPUTOPHH;

— COCTaBJISITh KapThl ra30yCTOWYMBOCTH JPEBECHO-KYCTAPHUKOBOM PaCTUTEIBHOCTH;

— pa3pabaThIBaTh MPOEKTHI 03€JICHEHNUS CBOETO MUKPOPANOHA;
— omnpenesaTh (PU3NKO-XUMUYECKHE TTApaMETPhl U3y4aeMbIX OOBEKTOB U CpeJl OOUTaHMSI,

— OMpENessITh KJIacC Ka4yeCTBa BOJI HA OCHOBE IIPUMEHECHUS METOI0B (DUTO- M 300UHIMKAIIHH;
— YCTaHaBJIMBATh 3aBUCUMOCTh MEXY (PU3UKO-XMMUYCCKIMH CBOMCTBAMU IMOYBBI i YUCICHHOCTHIO OECIIO3BOHOYHBIX;
— OTIPENEIATh YPOBEHb KUCIOTHOCTH ITOYBHI;
— UCTOJIB30BATh IKCIPECC-METO/IbI OIIEHKH TOKCHYHOCTH ITOYBEHHOW CPEIbl C TOMOIIBI0 OMOTECTOB.
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Mecto npeamera (Kypca) B y4eOHOM IIaHE

[IpencraBiennas pabouas MporpaMma COOTBETCTBYET IIpOTpaMMe OCHOBHOTO cpeaHero  oOpaszoBanusi. Cpok peanuzaiuu
nporpaMmbl— jiBa roja (68 yacos, 1 yac B HeleJII0 B TeueHHe 2 JIeT).



TEMATHYECKOE IINTAHUPOBAHHUE

1 rox o0yuenmust
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No Ha3Banue TeMbl Teopust NpaKkTuKa BCEro
1 | MOAYIIb 1. Obugue sonpocel IKOA02UUECKO20 MOHUMOPUH2A 5 3 8
2 | Tema 1.1. Dxonoeuueckuii monumopune. Ucmopus pazeumusi 1 0
3 | Tema 1.2. Buosl u noocucmemsvl 9K0102U4eCK020 MOHUMOPUHEA 0 1
4 | Tema 1.3. Memooul 5K0n102uteCK020 MOHUMOPUHSA 0 1 1
5 | Tema 1.4. Buounouxayus u eé 8uobl 1 1 2
6 | Tema 1.5. Kapmuposearue 3a2psa3HEHHBIX YUACMKOB 1 0 1
7 | Tema 1.6. Dumounouxayus Kak cOCMasHas 4acms dK0J102ULECKO20 1 1 2
MOHUMOPUH2A
8 | MOIAVJIb 2. Ikonornyeckuii MOHMTOPUHT 3arpsi3HEHUST HA3€MHO- 27
BO3YLIHOM CpPeAbl: COBPEMEHHbIEC MeTOAbl OMOUHAUKANNOHHOTO
aHaJIu3a 3arpsi3HeHnsi aTMOC(EePHOTro BO3ayXa
9 | Tema 2.1. Jluxenounouxayus 3 3 6
10 | Tema 2.2. I'azouyecmeumenbHOCMb U 2a30YCMOUYUBOCb PACEHULL 4 4 8
11 | Tema 2.3. CrheorcHolli NOKPO8 KAK UHOUKAMOP 3A2PA3HEHUS NPUPOOHOU 2 4 6
cpeobl
12 | Tema 2.4. Oyenxa cocmosnus cpedvl HA OCHO8e Memooa Gaykmyupyowen | 2 5 7

acummempuu




2 rox o0y4eHus
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Ha3zBanue TeMbl

Teopusi MpaKTHKA BCEro
1 | MOAYJIb 3. MOHUTOPUMHI BOJAHOI cpebl: OMOMHIAUKALUS 4 8 12
3arpsi3HEHUs BOJHOM Cpebl
2 | Tema 3.1. Memoouvl 2uopobuonocuuecko2o anaiusa 2 3 5
3 | Tema 3.2. Memoouka pabomul ¢ npobamu 3006enmoca 2 5 7
4 |MOAYJb 4. MOHUTOPHUHT NOYB 6 16 22
5 | Tema 4.1. Buounouxayus 3aepszHeHus NOY8EHHOU Cpeobl 5 12 17
6 | Tema 4.2. Jloocoesvle uepsu Kaxk UHOUKAMOPbL 3A2PA3HEHHOCHU NOYEbL 1 4 5




