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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mnporpamma Kypca pa3paboTaHa Ha OCHOBe TpeboBaHUM
benepaibHOTO rocyapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
oOpa3zoBanus, mnporpammel: XomytoBa HM.B. Okonoruueckass 0€30MacHOCTb.
[IIKONBHBIN 3KOJIOTMYECKUN MOHUTOPHUHT. DJIEKTUBHBIE KYpPCHI Jisi MPOQUIbHON
IIKOJIBI: yueOHOe mocoOme s o0IieoOpa3oBareabHbIX opranusamuii / H.B.
Antumnosa. - M.: I[Ipocsemenue, 2020.

Iesun Kypca:

e hopMupoOBaHUE IKOJOTHUECCKUX 3HAHWN, YMEHUN U KYJIbTYPHI MKOJLHUKOB
B XOJ€ TEOPETHUYECKONM TOATOTOBKM U  IOUCKOBO-UCCIEAOBATEIHCKOM
NeSTEeIbHOCTH;

®KOMIUIEKCHAsl OIICHKA W TPOTrHO3 U3MEHEHHH COCTOSHUSL OOBEKTOB
COLIMOTIPUPOJTHON Cpelbl TOJl BIUSHUEM ECTECTBEHHBIX U aHTPOINOTEHHBIX
(bakTopoB.

3agaum Kypca:

®pa3BUTHE UHTEPECA K IKOJIOTHH KaK HAyYHOU TUCIUIUINHE;

®[IPUBUTUE HMHTEpPECa K HAyYHBIM HCCIEIOBAHMUSIM Ha OCHOBE OCBOCHHS
METOJOB U METOAMK [0 M3YYEHUIO 3KOCUCTEM, OPTaHU3ALMU MOHUTOPHUHIOBOM
JEATEIIbHOCTH;

eripodecCHOHAIbHASI OPUEHTAIUS IITKOJIbHUKOB;

e popMHUpOBaHUE TOTOBHOCTH IIKOJBHUKOB K COIIUATLHOMY B3aUMO/ICHCTBUIO
M0 BOMpOCcaM VIYyYIIEHUS KadecTBa OKpPYXKaIIIeH cpeabl, BOCIUTAaHUE U
npornaraHja axkTUBHOM TpakAaHCKOW TO3UIMU B OTHOLIEHUM 3allUThl U
COXPaHEHUS TTPUPO/IBI.

[Iporpamma Kypca HampaBiieHa Ha YJIOBJICTBOPEHHE WHIWBUIYATbHBIX
3aMpPOCOB YYAIIUXCS B 00JIACTH IKOJOTHYECKOTO 00pa30BaHUsl, CO3/IaHUE YCIOBUM
JUTSL PACKPBITUSL Y HUX HCCIIEIOBATENBCKUX U TBOPUECKUX CIIOCOOHOCTEH, pa3BUTHE
YMEHUN CaMOCTOSITENIbHO TIJIaHUPOBATh, OPTAaHU30BBIBATH M PEAM30BBIBATH CBOIO
JEATEIIbHOCTh B COTPYJHUYECTBE C YUUTEJIEM U CBEPCTHUKAMU.

Peanuzanus 5K0JIOrMYECKON MOATOTOBKH YYAIIUXCS CBsi3aHA C OpraHU3aluei
MOMCKOBO-UCCJICIOBATEILCKOM  JICATEILHOCTH  Y4YallXCsi MO  BOIpocaMm
MOHHUTOPHUHIA COLUUONPUPOAHBIX OOBEKTOB FOPOACKOM CPEIbI.

B xypce nenaercs akieHT Ha YCHUJIEHUU JACSITEIBHOCTHOTO KOMIIOHEHTA, YTO
OTPENENIACTCS COIMAIbHBIM 3aKa30M COBPEMEHHOIO OOIIECTBA B CBSI3U C
BO3pACTAIOIIUM AHTPOIMOTEHHBIM BO3JICHCTBUEM Ha BCE MPUPOHBIE CPEAbl U, KaK
CJIEICTBUE, YBEIUUUBAIOITUMHUCS IKOJIOTUUECKUMU PUCKAMU.



COILEPKXAHHUE KYPCA
10 KJTACC

MOAYJIb 1. O61mme BONpoChl IKOJOTHI€CKOr0 MOHUTOPHUHTA (8 1)

Tema 1.1. Oxonornuecknit MOHUTOPHHT. McTopus pazBuTus

[TonsiTue 00 HKONOrMYECKOM MOHHUTOPUHIE (MOHMTOPHHIE OKpYXarouleu
cpenbl). Llenu 3Ko0jI0rMuecKkoro MOHUTOpHHra. M3 mcTtopum co3gaHusi CUCTEMBI
MoHuTopuHra B Poccun.

Tema 1.2. Buapl 1 moacuCTEMBI 3KOJIOTUYECKOTO MOHUTOPUHTA

Knaccudukanus BUJIOB JKOJIOTHYECKOTO MOHUTOpPUHTA: 1o
IIPOCTPAHCTBEHHOMY IPUHILMIY — JIOKAJIbHbIN, PETHOHAIBHBINA, HAIIMOHAJIBHBIN,
MEXKTOCYJAapCTBEHHBIM M TJI00aNbHBIM; MO OOBEKTYy CleXeHUS — (POHOBBIN
(6a30BHIi1), UMITAKTHBIA  (TOYEYHBIM), TEMaTUYECKUH; TO IPUPOIHBIM
KOMIIOHEHTaM  —  TEOJIOTMYECKUH,  aTMOC(EpHBIM,  TUAPOJIOTHYECKUH,
reopU3NIEeCKU, TMMOYBEHHBIMH, JIECHOH, OMOJIOTMYECKUH, T'eO00TaHNYECKHH,
300JIOTUYECKUI; 10 OPraHU3allMOHHBIM OCOOEHHOCTSIM — MEXIyHAPOIHBIMH,

rOCyJapCTBEHHBIA, MYHHUIIMNAIbHBIA, BEJOMCTBEHHBII U  OOIECTBEHHBIN.
[ToacucTemMbl SKOJOTUYECKOTO MOHUTOPUHTA: T€OPU3UYECKUM, KIMMATHYECKUH,
THIPOMETEOPOJIOTMUECKUM, OUOJIOTrHYECKUA, MOHUTOPUHT 370pPOBbS HACEICHUSI.
YPOBHM MOHUTOPHHTA: JI€TAJIbHBIN, JTOKAIbHBINA, PETMOHAIBHBIN, HAIIMOHAJIbHBIN
1 1y100anbHbId. O0BEKTHI HAOIIOICHHS U TTOKA3aTEeNH.

Tema 1.3. MeToabl 3KOTOTHYECKOTO MOHUTOPHUHTA

Metoasl uccneoBaHus: JUCTAHIIMOHHBIE (ADPOKOCMUYECKHE) U Ha3E€MHBIC.
[lonsiTue O OMOJOrMYECKOM MOHUTOpPUHIE. bHOoIOrnyeckuii MOHUTOPUHT Kak
METOJI HMCCJEOBaHUsA: dTanbl U cojaepkanue. [loHsTHE O OMOMHIUKAIIMU Kak
Metone wuccienoBanus. llpenmyiiecTBa JKHMBBIX HWHIUKATOPOB. MOHHUTOpPUHT
COCTOSIHUSI IPUPOJIHBIX pecypcoB B Poccum.

Tema 1.4. buonHnukanus u €€ BUIbI

[Tonsitue o Owmomnmmkanuu. Kiaccudukanus u XapakTepucTHKa BHIIOB
OvouHauKauu: crenuduyueckas U Hecnenuduueckass OMOUHIUKAIIMS; TIpsMas |
KOCBEHHAs] OMOUHIUKAIIHS; PETUCTPUPYIOIIasi OMOMHIUKAIIMS M OMOUHIUKAITUS TI0
AKKyMYJISIIIUN.

Tema 1.5. KaptupoBanue 3arpsi3HEHHBIX yYaCTKOB

[IpoBeneHre KapTUpOBAHUSI 3arpsi3HEHHBIX YYACTKOB: ATambl pabOThI U UX
conepkanue. CopepikaHue MOArOTOBUTEIBHOTO ATana padoThl: COOp JaHHBIX 00
MCTOYHUKAX 3arpsi3HCHUS; COJICpKaHUE XapaKTEPUCTUKU  TMPOMBIIUICHHBIX
00bekToB. COOp MaTepuasia 0 MPUPOJHO-KIUMATUUECKUX YCIOBUSIX 00CiIenyeMon
tepputopur. CojaepkaHue OCHOBHOI'O JTama padOThl: OIIEHKAa aHTPOIOTE€HHOIO
BO3JICHCTBHSI HA OKpY KaroIyto cpeny. Hanecenue nndopmaruu Ha KapTy: 00BEM
uH(OpMAITUU U TIOPSIOK HAHECEHUSI.

Tema 1.6. ®uroumHIUKanMg KaK COCTaBHasg YacTb HKOJOTHUYECKOTO
MOHUTOPHUHTA

OuTOMHAUKAIMS KaK OJMH M3 METOJOB OLEHKM KauyeCcTBa OKPYKaIOIIeH
cpenbl. [lonstue o puronnauKanuu U GUTOMHANKATOpax. Bo3MOKHOCTH METOIOB



butonHaukanuu. OpraHU3MBI-PETUCTPATOPHI U OPTAaHU3MBI-HAKOTIUTEIH. YUET
BHEIIHUX W  BHYTPEHHUX (PaKTOpPOB TIPU MPOBEACHUM  OUOHIUKAIUU.
Mopdonornueckue HU3MEHEHUs] PACTEHUM, HCIOJb3yeMble B OHOMHIUKAIUU.
M3MeHeHHsT OKpacKU JIMCTHEB: XJIOPO3bl, HEKPO3bI, MPEKICBPEMEHHOE YBsIaHUE,
nedonuanys; M3MEHEHUsT pa3MepOB OPraHoB, (DOPMBI, KOJIMYECTBA M IOJOKCHUS
OpraHOB, KU3HEHHOH (HOPMBI, )KM3HEHHOCTH. OCHOBHBIE PACTEHUS — WHJIUKATOPHI
3arps3HeHus  atMoc(epHoro Bo3ayxa. M3 uctopum Bompoca  pa3BUTHS
buTOMHANKAIIMA KaKk MeTojma. Biimam 3apyOeKHBIX ©  OTCUYECTBEHHBIX
HCCIICIOBATEIICH.

MOAYJIb 2. JKo0J0ru4ecKHii MOHUTOPHUHI 3arpsi3HEHUs] HAa3eMHO-
BO3AYUIHOH CpeAbl: COBPEMEHHbIe MeTOlbl OMOMHAMKALMOHHOIO AaHAJIM3a
3arpsi3HeHHs aTMOC(epHoOro Bo3ayxa (26 u)

Tema 2.1. JluxeHOUHIUKALINAA

JIMIIaitHUKY KaK OINPEEIIUTENH 3arpsi3HEHUs BO3AYIIHOMN cpenbl. [lonsatre o
JUIIAMHUKAX W MeToAe  JiuxeHouHjaukauuu. CrpoeHue — JNHIIAHUKA.
B3aumopeiictBue rpuba u Bopopociu. Ilonarue o tamnome (crmoesuine). Tumbl
JUIIAHHUKOB 0 BHEIIHEMY BUY TAJJIOMOB: HAKUIIHBIE (KOPKOBBIE), TUCTOBATHIC
U KYCTHUCTbIe. XapaKTEpUCTUKA THUIIOB JIMINAWHUKOB. BIMAHME XHMHYECKHUX
BCIIECTB HAa JIMIIAWHUKU. VI3MeHeHHs Ha MOpPQOJOTHUUYECKOM U aHATOMO-
(bu3HOI0rnyecKkoM ypoBHsX. JlOCTOMHCTBA U HEAOCTATKH JIMXECHOMHIMKALUUA KaK
METOJa M3YYEHHs 3arps3HEHUS OKpykarmomeh cpeasl. Meronel  yuéra
JUIIAMHUKOB. Pa3zHooOpa3ne M XapaKTepUCTUKA METOAOB Y4Y€Ta JIMIIANHHUKOB:
METO/Ibl MapIIPYTHOIO y4€Ta; METOH MPO(PUIICH; CTAllMOHAPHBIE METOJBI U METO]I
npoOHbIX 1iomaneil. IlapaMeTrppl KOJWYECTBEHHOTO Yy4yé€Ta JIMIIAWHUKOB:
BCTPEUAEMOCTh (YacToTa BCTpEUAEMOCTH) M KBagpaT (yd€THas IUIONIAIKA).
Kparkas ucropus pa3BUTHS JIMXCHOUHIUKALIUH.

OnwiT «OmnpeseneHne CBs3e BOJOPOCTN U Tpuba B COCTaBe JUIIANHUKA:
OTIpeJIeICHHE TMPOYHOCTU CBSI3€M BOJOPOCIM U Tpuba B COCTaBE JIUIIANHHKA,
BO3MOYKHOCTH MX Pa3JeIbHOIO CYLIECTBOBAHUS.

UccnenoBarenbckas pabota «OmnpeneneHue CTENEHU 3arps3HEHUs BO3yXa
[0 COCTOSIHUIO JIMIIAWHUKOBY»: OIpPEIEICHUE CTEINEHU MOKPBITUS U CTENEHU
BCTPEYAEMOCTH THUIIOB JIMIIAWHHUKOB; OIPEACIICHHE pa3sMEPOB PO3ETOK U
KU3HECTIOCOOHOCTHU JUIIANHUKOB.

Tema 2.2. OneHka COCTOSIHUSI Cpellbl HA OCHOBE MeToJa (PIyKTYyHPYIOIIei
aCUMMETPUHU

AcHUMMETpHUs JIMCTOBOIO anmapara Kak MOKa3aTellb CTPECCOBBIX (PaKTOPOB.
TpeboBanus K BuUIaM-OMOMHAMKATOpamM. MeToAbl OLEHKH CTPECCOBOIO
BO3JICUCTBUSI HA pacTeHus: Mopdosioruyeckue (Hajauuue XJOpO30B M HEKPO30B,
W3MEHEHUS JUIMHBI M MacChl JIUCThEB) U (U3BHOJIOT0-OMOXUMUYECKUE
(OBOTHEHHOCTH, MUTMEHTHBIN cocTaB). [loHATHE O QIIYKTYHUPYIOIIEH aCHMMETPHUH.
MonenbHble OOBEKTHI.

HccnenoBatensckast padora «M3ydeHue QIyKTyupyoomeln acuMMETpUd y
pacTeHul Kak moka3aressi KauecTBa cpeabl oOuTaHus». Pekomennanuu mo oroopy
MaTtepuaia u pabore ¢ HUM. XapaKTepUCTHUKa UCCIEAYEMbIX YUYaCTKOB paiioHa 1o



HAJIMYKIO CTALIMOHAPHBIX UCTOYHHUKOB 3arpsi3HEHUS U TI0 TPAHCIIOPTHOM HArpys3Ke.
OOpaboTka AaHHBIX MO OILIEHKE CTAOMJILHOCTH Pa3BUTUS C  HCIOJIb30BAHUEM
MEpHBIX MpPHU3HAKOB (MpoMepoB JmcTa). Pacu€r mnokaszareneit  acHMMETpUHU.
OneHka kauecTBa Cpejibl 0 3HAYEHUIO MHTErPaIbHOTO MOoKa3aTessi CTa0UIbHOCTH
pa3BUTHSL.

MeTonuku u3ydeHus napameTpoB (IYKTYHPYIOUIEH aCUMMETPHUM JHUCTHEB:
U3y4YeHHUE apaMeTpoB (PIyKTyUpYyIOled aCUMMETPUU JTUCTHEB OEepE3bl TTOBUCIIOHN,
JIMIBI CEPALIEITUCTHOM, KJIEHA OCTPOJIMCTHOTO, 1y0a 4epenryaroro.

HccnenoBarenbckas pabota «Pacu€THas oOlleHKa KOJIMYECTBA BBIOPOCOB
BPEIHBIX BEHIECTB B BO3IYyX OT aBTOTpaHCHOpTa». Pacué€r cpemHecyTo4HOro
IMOTOKA aBTOTPAHCIIOPTA HA KOHTPOJIBHBIX YYACTKaX; YJICJIIBHOTO pacxo/a TOILINBA;
KOJINYECTBA TOIUUIMBA PA3HOIO BHJA, CKHUITAEMOIO JABUTATEISIMA ABTOMAIWH;
KOJINYECTBA BBIAECIUBIINXCS BPEIHBIX BEIIECTB.

UccnenoBarenbckass padora «OIllEHKa COCTOSIHUSL JPEBOCTOS — MapKay.
IIpoBeneHrEe WHBEHTApU3ALMU APEBECHBIX HACAXKICHUM HU3y4aeMOW TEPPUTOPUHU
(xkroyeBOrO ydactka). Pacd€r BBICOTBI OOBEKTOB 0€3 CHEIUANbHBIX MPUOOPOB
pasnmuyHbIMH  criocoOamu. OnpeneseHne OKPYKHOCTH W JIMAMETpa CTBOJIA;
MPUMEPHOTO BO3pACTa JIEPEBbEB HCClieayeMoi momaaku. CoctaBieHne GopMyIibl
apeBoctosi. OmnpenesieHHe COCTOSHUSL JPEBOCTOSl IMapkKa C HUCIOJIb30BaHUEM
MPOCTEHUIIIECN IKAJIBI.

Tema 2.3. ['a304yBCTBUTEIBHOCTD U Fa30yCTONYMBOCTD PACTEHUM

BnusiHne 3arps3HuTENed HAa XHUMWYECKHE MPOLIECCHI, MPOUCXOIAIINE B
KJIETKaX pacTeHHW. BHEMHWE NpU3HAKU IOBPEKIACHUS PACTEHWHA TOKCHYHBIMU
BeniecTBaMu. [IoHITHE O Ta30yCTOMYMBOCTUA M ra304yBCTBUTEIBHOCTU PACTECHHUI.
ApanTtanusi pacTeHUN K JEUCTBUIO Ta30B. MeXaHn3Mbl YCTOWUYUBOCTHA PACTEHUN K
HeOaronpusTHeIM (pakTopaM. buonoruueckas, aHaTOMO-MOPQOJIOTHYECKAsT U
bu3NoNOro-OMOXMMUYECKass  Ta30yCTOMYMBOCTh.  BiusHUEe  KIMMaTHYECKUX
YCJIOBUM TEPPUTOPUH HA Ta30yCTOMYMBOCTH pacTeHHM. ['pynmel yCcTOMYMBOCTH
pacrenui. Illkana OLIEHKM Ta30yCTOMYMBOCTH pacTeHui. Poub 3€JIEHBIX
HACaXJEHUW B OUYMILEHUU TOPOACKOro Bo3ayxa. lIpuiesangepxuBaromme cBOMCTBa
Pa3IMYHBIX MOPOJ JAEPEBBEB W KYCTAPHUKOB. XAapaKTEPUCTUKA PACTEHHUM IO
neuieUIbTpyIOIel  crmocoOHOCTH. XapaKTepUcTUKa JPEBECHBIX TOPOaA U
KYCTapHUKOB I10 KJIaCCaM Ia30yCTOMYMUBOCTH.

[IpoekTHO-UCCIIen0BaTENbCKAS paboTta «3yuenue COCTOSIHUS
pPacCTUTENBHOCTH U pa3padOTKa MPOEKTa O3E€JEHEHUS CBOEro MHKpOpailoHay.
Onpenenenue BUIOBOTO COCTaBa APEBECHO-KYCTAPHUKOBBIX MTOPOJ, MMOBPEXKACHUM
u 3a0osieBaHuil. M3yueHue cOCTOSHUS APEBECHBIX IMOPOJ BIOJb ABTOAOPOr C
pa3IUYHOM CTEeNneHbl0 Harpy3ku. CocTaBlieHME KapThl Ta30yCTOMYUBOCTHU
JIPEBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTA palOHA TMPOKUBAHUS HA OCHOBE
JTAHHBIX TPOBEAEHHOTO HCClieoBaHusA. Pa3paboTka MpoeKkTa O3eJICHEHHUS CBOETO
MHKpPOpanoHa.

Tema 2.4. CHexXHbIN TOKPOB KaK MHANKATOP 3arpsi3HEHUS IPUPOJTHOU CPeJIbI

CHEXHbIN MOKPOB KaK MHIAUKATOP MPOLIECCOB 3aKUCICHUS MPUPOIHBIX CPE.
DTanbl 3arpsi3HEHHS] CHEXKHOTO MTOKPOBA.



HccnenoBarenbckas padora « CHEXHBIA TTOKPOB KaK WHIUKATOP 3arpsS3HEHUS
aTMoc(epHOro BO3ayXa TOPOACKOW cpenmbl». MeToauka pabdoThl CO CHEKHBIMH
npobamu: oT6op mpoO CHera, mpeaBapuTeabHas 00padoTka MPoO, MOATrOTOBKA
npoObl, pacTamiBaHue NpoObl. OrpezaesieHHe Macchbl TMOCTYIUIGHHM CHera Ha
oOcnemyemyto TeppuTopuio. KomumdecTBEeHHOE OMpeesieHue 3arpsA3HSIONINX
BelecTB. OmnpeneneHne (U3MUECKUX CBOWMCTB TaJOr0 CHEra: MpPO3pavyHOCTH,
WHTCHCUBHOCTH M XapaKTepa 3araxa, IBETHOCTH.

Metonuka omnpeaeneHns XUMUYECKHX CBOMCTB TajJoOro CHETa: OMpeIeicHUE
KHCIIOTHOCTH, COJIEP)KaHHSI OPTaHWYECKUX BEIIECTB, CIOCOOBI OMpEICICHUS
HAJIMYUS HOHOB jKeJie3a, CBUHIIA, MEH, XJI0pa, CyIb(haT-HOHOB.

11 KIIACC

MOAYJIb 3. MOHUTOPUHT BOAHOW CcpeAbl: OMOMHAMKALMS 3arPA3HEHUS
BOJHOI1 cpeabl (12 4)

Tema 3.1. MeTopI THAPOOHOIOTMYECKOTO aHAIN3a

['unpoOuonornyeckuii aHaIM3 Kak OMOJIOTUYECKUM METOJ OIICHKU KauecTBa
BoAbl. llonsatue o ruapoOuomornueckoM aHanmuze. [lokazaTenu creneHu
3arpsi3HEHUsI: BUIOBOE pazHOooOpasue, MIOTHOCTh BUJIOB, TUIOTHOCTh OPTaHU3MOB,
IJIOTHOCTh OMOMAcChl M TMOKa3aTesibHOE 3HAUeHUE BHUJIOB. PacuéTHbie MHIEKCHI B
HKOJIOTMYECKOM MOHUTOPHUHIE: HWHJIEKCHI, HCIOJB3YIONIUE XapaKTep MUTaHUs
opraHu3MoB. WMHAEKCHI, HCIHOJB3YIOMIUE COOTHOIICHUE KPYMHBIX TaKCOHOB.
OneHka KayecTBa 3KOCUCTEMBI M0 MHAEKCAM BHIOBOTrO pa3zHooOpasus. OleHka
30H CampoOHOCTHU MO MOKa3aTeIbHbIM Opranu3Mam. OleHKa KauyecTBa IKOCUCTEMBI
M0 COOTHOIICHWIO KOJUYECTBAa BHUJIOB, YCTOMYMBBIX M HEYCTOMYMBBIX K
3arpsisHeHHto.  MHpekcsl oOmHoctd  (cxonctsa). Kpartkas xapakTepucThka
OMOJOTUYECKUX METO/IOB OLICHKH 3arpsi3HEHUSI BOJI: MPEUMYIIIECTBA U HEJIOCTATKH.
CanpoOGHocts opranu3moB. OIleHKa CTETNEHH 3arpsA3HEHHOCTH  BOJA  IIO
MOKa3aTeNIbHbIM  (MHIAMKATOpPHBIM) opraHu3mam. lloHste o canpoOHOCTH,
canpoOHOCTH BUA, CUCTEME CAlTPOOHOCTH. 30HBI CAIIPOOHOCTHU: OJIUTOCANPOOHBIE,
Oerta-me3ocanpoOHble,  anb(da-me3ocanpoOHbIE W MOJUCANPOOHBIC, WX
xapakTepucTrka. OakTophl, BIUSIONIME Ha CAIPOOHOCTh BOJOEMA.

Tema 3.2. Metoauka paboThl ¢ mpobamu 3000eHTOCa

Metonuka pabGoTel ¢ mnpodamu 3000eHTOCa. COOp mnpod, Qukcanus,
ATUKETUPOBaHUE, 00bEM ITPOOKI, 00paboTKa MPoo.

CocraBiieHME Mmacropra XapakTepuzyeMoro BojgoéMa. OnucaHue OCHOBHBIX
HKOJIOTHYECKUX OCOOCHHOCTEH BOAOEMA: LBET, NPO3PAayHOCTh, TEMIIEpaTypa,
3anax. BeIsiBIieHHE CTENEHW aHTPONMOTCHHOW HArpy3Kd Ha BOJHBIA OHMOTE€OICHO3
nyTéM MpUMEHEHUs] MeToJia 300uHAuKauu. OnpeneseHue Kiacca KauecTBa BOJI.
BrisiBneHre cTeneHu aHTPOINOT€HHOM Harpy3KH Ha BOAHBIA OHOTEOIEHO3 MyTEM
NpPUMEHEHUsT MeToja (PUTOMHIUKAIMHU. DKCIPEecc-OlleHKa KadecTBa BOJBI TIO
CEMEUCTBY PACKOBBIX.

[Ipaktrueckas pabota «M3yueHne kadecTBa BOJBI M3 PA3IUYHBIX MPECHBIX
UCTOYHUKOBY. Ompezenenne (Ppu3nyeckux Mokaszareyield 0Opas3oB BOJBI: 3araxa,
1BeTa, Mpo3pavyHocTH. OnpeneneHne XMMUYECKUX TMoKaszaTesield 00pas3oB BOJIbI:



HaJIn4usgd KaTHOHOB JKCJIC3d4, CBHHIA, XJIOPUI-HOHOB, HUTPATOB W HUTPHUTOB,
KECTKOCTH BOJAbI, aHUOHOB KHUCJIOTHBIX OCaJAKOB.

MOAYJIb 4. MOHMTOPUHT MOYB (22 4)

Tema 4.1. buonHaukanus 3arpsi3HEHUS] TOYBEHHOM CPEbI

N3ydenue 3arpsisHeHHs: 110YB MOCKBBI. CTpyKTypa *KHBOTHOTO HacCEJICHMS
MOYBBI U (PaKTOPBI €ro pazHooOpas3us. BiusHue TEXHOTEHHOTrO 3arps3HEHUs Ha
MOYBEHHBIX O€CMO3BOHOYHBIX. DayHucTthueckass OuowHaAuKauus. l3MmeHeHue
BHJIOBOI'O COCTaBa M KOJMYECTBA IOYBCHHBIX M HAIIOYBEHHBIX OECITO3BOHOYHBIX
KMBOTHBIX KaK I[IOKa3aTellb AHTPOIOI€HHOTO BO3ACHCTBHUS Ha OKPYKAIOIIYIO
cpeny. BbiOOp oOpraHusmMoB Jjisi TMarHOCTUKH COCTOSIHUS TOYBEHHOW CpEJbl.
DKOJIOTUYECKHE TPYMNNbl TOYBEHHBIX OPraHU3MOB, XapaKTEPUCTHUKA TPYMI.
Hcropust pa3BUTHS U U3yYCHHS OMOWHIUKAIIMN TTOYBBI B OTEYECTBEHHOM HAYKE.

N3ydenne (U3MKO-XMMHUYECKUX CBOWMCTB TIOYB  IIKOJBHOIO  JIBOpA.
VYcraHoBIeHHE 3aBUCUMOCTH MEXKIY (PU3HKO-XUMHUUYECKUMU CBOMCTBAMHU TTOYBHI U
YHCJIICHHOCTHIO 0€CIIO3BOHOYHBIX.

OnbiT «BpIgBICHUE pONMHM JOXKIEBBIX YEpPBEM B IMOYBOOOPA30BATEIBHOM
MIPOLIECCEN.

OnbIT «BeIsiBIEHNE 3aBUCUMOCTH MEKIY (PU3MKO-XMMUYECKUMHU CBONCTBAMU
ITOYBBI ¥ YHCJIICHHOCTHIO 0E€CITIO3BOHOYHBIXY .

[IpakTueckass pabota «OnpeneneHrue KHUCIOTHOCTU TOYBBI C TIOMOIIBIO
MPUTOTOBJICHHBIX HHJUKATOPOB HA pacTUTENbHOW OcCHOBe». [IpuroromieHue
WHJIMKATOPHBIX OTBAPOB U HMHIUKATOpHOM Oymaru. OmnpejaesneHue KHUCIOTHOCTH
00pa3IoB MOYBBI MCCIIEAYEMBIX YYAaCTKOB: OTOOp W MPUTOTOBJICHUE MOYBEHHOM
npoObl. MccnenoBaHue OKpacKu TMOJYYEHHBIX PACTUTENIBHBIX HWHIUKATOPOB B
KHUCJION Y IIETOYHOM cpeiax.

[TpakTudeckass padbora «OrnpenenacHue KHUCIOTHOCTH TIOYBBI Pa3IUIHBIMHU
criocobammy. OnpenesieHre KUCIOTHOCTH IOYBBI C TOMOINBI YHHUBEPCAIBHOTO
WHJMKATOpa;, ¢ MoMoIIbio aaTunka pH nmdpoBoit maboparopun «ApXumen»; ¢
MOMOIIIbIO MEJIOBOTO PacTBOpA.

DKcrniepuMeHTaNbHasE padoTa «OmpeIesiecHre CoIepyKaHusl CBUHIIA B 3€IEHOM
Macce€ Ta30HHBIX TpaB». ODKCIPECC-METOAbl OLEHKM TOKCUYHOCTH TMOYBEHHOMU
Cpebl ¢ TIOMOIIBI0 OHMOTECTOB.

OnbiT «M3yyeHne KauecTBa MbUIbII PACTEHUIN KAaK MOKa3aTeNs 3arpsi3HEHUS
cpeabl OOUTaHUs». YCTAaHOBJICHUE 3aBUCUMOCTH KaueCTBa MbUIBIIEBBIX 3€PEH OT
YPOBHS (PU3UUECKOTO U XMMUYECKOTO 3arpsi3HEHUS CPEIbI.

OnbiT «BCXOXECTh CEMSIH Kpecc-cajaTa Kak IOKa3aTesb 3arps3HEHUS
MoYBbl». BiusHue KayecTBa cpeapl OOWTaHUA HAa MOPQOJIOTHYECKHE U
aHATOMUYECKHE U3MEHEHUS PaCTCHUH.

OnbIT «OHeprusi MpopacTaHusi CEMsH OJyBaHUYMKA JIEKAPCTBEHHOIO Kak
MOKa3aTellb 3arps3HEHUs] MOYBEHHOW cpenbl». M3yueHwe sHepruyd mpopacTaHus
CEMSIH OJlyBaHYMKA, COOPAHHBIX C HECKOJBKHUX YYACTKOB C MPEANOJIOKUTEIHLHO
Pa3HOM CTENICHBIO TOYBEHHOTO U aTMOC(EPHOTO 3arps3HEHUS.

Tema 4.2. JloxneBble 4YepBU KaK MHIUKATOPHI 3arpsi3HEHHOCTH TTOYBbI



Hcnonp30BaHue >KU3HEHHBIX (OPM JIOXKIEBBIX M APYTUX OECHO3BOHOYHBIX
IIPU OLICHKE CTETIEHU BO3JCHCTBUS aBTOTPAHCIIOPTA U IPYTHUX 3arpsi3HUTENENIEH Ha
HDKOCHCTEMBI YEPBEl.

DKOJOTUYECKUE TPYNIbl JOXKAEBBIX 4YepBel. BiMsHue KIMMaTHYECKUX
(GbakTOpOB U TUIIA MTOYB Ha PACIIPOCTPAHEHUE JTOK]IEBBIX YEPBEH.



INIJIAHUPYEMBIE PE3YJIBTATBI

B pesynbrare uzyueHus Kypca Ha ypoBHE CpelHero ooiero oOpa3oBaHUS Y
yqarmuxcs 0yayT chopMUPOBAHBI CICAYIOIIUE npeoMemHubie pe3)ibmanol.
Yyawuiica nayyumcs:
® [OHMMAaTh, YTO TAKOE€ HSKOJIOTMYECKHMH MOHUTOPUHT, LIEIU SKOJIOTUYECKOIrO
MOHHUTOPUHTA, OCOOCHHOCTH €T0 OpTraHW3allMu W MPOBEICHUS, 3HATh UCTOPHUIO
€r0 Pa3BUTHS,
® OMpENeATh BUABI M TMOJCHCTEMBI 3KOJIOTHUYECKOTO MOHUTOPWHTA, MPUHITUIIBI
KJ1accu(UKay BUJIOB HKOJIOTHYECKOTO MOHUTOPUHTA;
® OMNUCHIBATh OCHOBHBIE METO/IbI YKOJIOTMYECKOTO MOHUTOPHUHT;
® KJacCU(PUIIMPOBATH METO/BI U METOJMKHU MCCIEIOBAHUS 3arpsi3HEHUs] 00bEKTOB
OKPYKarOIIEH CPEIbl;
® XapaKTEpHU30BaTh BUBI AHTPOIIOTEHHOTO BO3JEHCTBUS HAa OKPYIKAIOIIYIO CPEY;
® OOBACHATH 3HAUCHHUE TOHATHUNA: OWOWHIWKAIMS, BUIbI OHOUHIUKAIINH,
dbuTonHANKAIMA, GUTOUHINKATOPHI;
® Y3HABATh BUJIbl PACTCHHUM U KUBOTHBIX, SBIISIOMINXCS MHIUKATOPAMU COCTOSTHHUS
OKPYKaIOIIEH CPEIbl;
® TIOHMMATh BKJIAJ 3apyOCKHBIX M OTCUCCTBCHHBIX HCCIIEOBATEIICH B M3YYCHHE
OMOWHIUKAIINY;
® OMpEENATh ATAbl KAPTUPOBAHUS 3arPSI3HECHUS,
® OMNHUCHIBATH METOJbl JIMXCHOMHAMKAIUU U (QIYKTYUPYIOIIEH CUMMETPHH;
METO/Ibl OLICHKH CTPECCOBOI'O BO3JCMCTBUS Ha pacTeHUs: MOP(POJIOTHUECKUE U
($U3H0I0r0-OMOXUMUYECKHUE;
® XapaKTepHU30BaTh MEXAaHWU3MBl YCTOMYMBOCTH PACTCHWH K HEOIarompusATHBIM
(dhakTopam; ra30yCTONYMBOCTb (OMOJIOTUUYECKYH0, aHATOMO-MOP(}OJIOTUUECKYIO U
(bU3HONI0r0-OMOXMMHUYECKYI0); BIUSHUE KIIMMAaTUYECKUX YCIOBUM TEPPUTOPHUH
Ha ra30yCTOMYMBOCTb PACTEHUM; IPYNIIbl YCTOMYMBOCTU PACTEHUM;
® XapaKTEpU30BaTh CHEXKHBIA TMOKPOB KAaK HMHIUKATOP TMPOIECCOB 3aKUCIICHUS
MPUPOIHBIX CPEI;
® HCITOJIb30BaTh METOAMKY PabOTHI CO CHEXKHBIMHU MPOOaMH; KOJTHMYECTBEHHOE W
KaueCTBEHHOE ONPEICICHUE 3arPSI3HAIOIINX BEILECTB;
® IIPOBOJUTH THAPOOMOJOTHMUECKUN aHAIU3: TUAPOOMOJIOTUUECKUI aHaIU3 Kak
OMOJIOTUYECKU METOJ OIIEHKM KauecTBa BOJbI, IIOKA3aTeJM CTENEHU
3arpsi3HeHUs]; paCUETHBIE UHIEKCHI B SKOJIOTUYECKOM MOHUTOPHUHTE;
e paboTaTh ¢ mpobamu 3000€HTOCA;
® OMNHUCBHIBATh CTPYKTYPy JKHUBOTHOTO HACEJICHUS TOYBBI W (aKTOPBl €ro
pa3HOOOpa3us: BIMSHUE TEXHOTEHHOTO 3arps3HCHUS HAa  MOYBCHHBIX
0eCr03BOHOYHBIX.
Yuawuiics nonyuum 6o3zmoorcnocms Hayyumscsi:
e paboTaTh CO CIEIHAILHBIM JTa00PaTOPHBIM 000PYIOBAHHUEM;
® CpaBHUBATh OMOJOTHUYECKHE OOBCKTHI;
® OIICHUBATh CTEICHb 3arps3HEHHOCTH BOJbI, COCTOSHHE YHCTOTHI BO3JyXa H
MTOYBBI, OCHOBBIBASICh HA COCTOSTHUN OMOWHIUKATOPOB;



OTpEeeNsITh W CPAaBHUBATH KAYECTBEHHBIE M KOJHMYECTBEHHBIC ITOKA3aTeNN
XapaKTepU3yeMbIX O0BEKTOB, CpPeJl OOMTAHHUS;

IIPOTHO3UPOBATh U MOJICIUPOBATH PA3BUTHE CUTYAIIHH;

paboTaTh C 3aMHUCSIMH, OTYETAMU THCBHUKOB HMCCIICOBAaHUN KaK MCTOYHUKAMH
uHbOpMaIny;

MPOBOJIUTH KAPTUPOBAHUE 3arPSI3HEHHBIX YUACTKOB;

OCYIICCTBJISATH MOHUTOPHHT 3arpsA3HCHUS Pa3IUYHBIX CPeJ OOUTaHUs (Ha3eMHO-
BO3JIYIITHOW, BOJAHOM, TOYBCHHOW) HA OCHOBE MPUMCHCHHUS aJICKBATHBIX METOOB
HCCIIEIOBAHHUS;

MIPOBOJIUTH OIICHKY COCTOSIHHSI Cpelbl Ha OCHOBE MeToAa (IyKTYHPYIOIIEH
aCUMMETPHH;

MIPOBOJIUTH OIICHKY COCTOSTHUS JPEBECHOU PACTUTEIHHOCTH;

OCYIICCTBJIATh U3YUCHUE COCTOSHUS PACTUTCIIBHOCTH TEPPUTOPHH;

COCTaBJIATh KapTHI ra30yCTONYMBOCTH JPEBECHO-KYCTapHUKOBO
PacCTUTEIBHOCTH;

pa3pabaThIBaTh MPOEKTHI O3CIICHEHHSI CBOETO MUKPOPAHOHa;

onpeneniaTh (U3UKO-XUMHUUYECKHE IapaMeTpbl H3y4aeMbIX OOBEKTOB M CpEJ
00MTaHUS;

OTpEeNENATh KJIAacC KadecTBa BOJI HA OCHOBE INMPHUMEHEHHUS METOJ0B (DHUTO- H
300MHINKAINH;

YCTaHABIMBATh 3aBHCHUMOCTh MEXAY (HU3HUKO-XHMHYCCKUMH CBOMCTBAMHU
ITOYBBI ¥ YHCJIICHHOCTHIO 0€CITO3BOHOYHBIX;

OTPENICNIATh YPOBEHb KHCIOTHOCTH TIOYBHI,

HCIIOJIB30BaTh AKCIPECC-METO/IbI OIEHKH TOKCUYHOCTH IMTOYBEHHOU CPEJIBI C
MMOMOIIIBI0 OMOTECTOB.

Memanpeomemnuie pe3ynbmamol 00yUeHUsI KYPCY:

Yuawuiics oonorcen ymemo:
CTaBUTh y4eOHbIEC 3a/la4l, BHOCUTh U3MEHEHMSI B COAEpKaHUe yueOHOU 3a/auu
U BBIOMpATh HauboJjee paloHaIbHYIO MTOCIIE0BATENbHOCTD €€ BhIIOJIHEHNUS;
IUIAaHUPOBATh U KOPPEKTUPOBATh CBOKO JEATEIBHOCTH B COOTBETCTBHM C €€
LEISIMU, 3a]]Ja4aMH U YCIOBUSIMU;
OLICHMBATh CBOIO PabOTy B CPAaBHEHUH C CYUIECTBYIOUIMMHU TPeOOBAHUSIMU;
M0JIb30BaThCS PA3NIUYHBIMU CIIOCOOAMH CaMOKOHTPOJIS;
KJIACCU(PUIMPOBATE B  COOTBETCTBUM C  BBIOpAHHBIMHU  IpPU3HAKaMH,
CUCTEMATU3UPOBATh U CTPYKTYPUPOBATH HH(POPMALHIO;
dbopmMynIupoBaTh MPOOJIEMHBIE BOMPOCH, UCKATh MYyTH PEIICHUS TPOOJIEMHON
CUTYaIINH;
MI0JIb30BAThCSl HABBIKAMM aHAJIN3a U CUHTE3a;
UCKATh U OTOMPATh HEOOXOAMMbIC HUCTOYHUKY WH(DOPMAITUH;
NPEACTaBIATh UH(GOPMAIMIO B Pa3audHbIX (hopmax (MMCbMEHHON U YCTHOW) U
BUJIAX;



paboTaTh ¢ pa3HBIMU BUJAAMH TEKCTOB (Y4€OHBIM TEKCTOM W BHETEKCTOBBIMH
KOMITOHEHTaMH ) — Hay4YHO-TIOMYJISIPHBIMH, My OIUIIMCTUYECKUMH,
XYI0KECTBEHHBIMU: COCTABJISITh TE3UCHBIN ILJIaH, BBIBOJBI, KOHCIIEKT, TE3HCHI
BBICTYIUICHHS;, TIEPEBOIUTh HHPOPMAIIMIO W3 OJHOTO BHJA B IPYroil (TEKCT B
Ta0JIUILy, KAPTy B TEKCT U T. I1.);

WCITOJIB30BATh PA3JIMYHbBIC BUIBI MOJCITHPOBAHUS UCXOIS U3 YISOHOM 3a/1a4u;
CO3/1aBaTh COOCTBEHHYIO MH(OPMAIUIO U MPEACTABIATH €€ B COOTBETCTBUU C
y4eOHBIMHU 33JJa9aMU;

COCTaBIISITh PEIICH3UHN, AHHOTAITNH;

BBICTYIIaTh TEpea ayauTOpUEH, MPHUACPKUBASICH OMPEIACICHHOTO CTHIISI TPH
BBICTYIUICHUU;

BECTH JIUCKYCCHIO, TUAJIOT;

HaXOAWTh NMPUEMIIEMOE PEIICHUE TIPHU HATHYUHU PAa3HBIX TOUEK 3PCHUS.

Jluunocmuowle pezynomamsi 00yueHUs KypCy:

Yuawuiicsa oonxcen obnaoamo:
POCCHICKON I'Pa)KIAHCKOW UAECHTUYHOCTHIO U TPAXKAAHCKOM MTO3UIIUEH;
MHPOBO33pEHHEM W  HPABCTBEHHBIM  CO3HAHHWEM, COOTBETCTBYIOIINM
COBPEMEHHOMY VypPOBHIO pa3BUTHUSA HAyKH M OOIIECTBEHHOW MPaKTUKH,
OCHOBAaHHBIM Ha JMajore KyJbTyp, a TakKKe OCO3HAaHHEM CBOETr0 MecTa B
MOJIUKYJTETYPHOM MUpPE Ha OCHOBE YCBOCHUS OOIIEUYEIIOBEYECKUX IIEHHOCTEH;
TOJICPAHTHBIM  CO3HAaHMEM H T[OBEJIEHUEM B TOJUKYJIBTYPHOM MHUDE,
TOTOBHOCTBIO M CTIOCOOHOCTBIO BECTH THAJIOT C APYTHMHU JIFObMHU;
KOMMYHUKATHBHBIMM ~ HAaBBIKAMH  COTPYJHHYECTBAa B  00pa30BaTeIbHOM,
OOILIECTBEHHO MOJIE3HOM, YYeOHO-HCCIEA0BATENbCKOM, MPOEKTHONM M JIPYrux
BUJIaX JICSITEIIBHOCTH,
TOTOBHOCTBIO ¥ CIIOCOOHOCTBIO K  00pa3oBaHHWIO, B TOM  YHUCIE
caM000pa30BaHUI0,  CO3HATEJIBHHIM  OTHOIICHHEM K  HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHUIO YCHENTHON MpoheCCHOHAIBHOM M OOIIEeCTBEHHON
e TeTLHOCTH.



IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Ne HaszBanue pasgeia (tembl) [KoauuecrsBo OcHOBHOe coaep:xaHue pasjena (TeMbl)
n/n 4acoB
MoayJsb 1. O61mme BOnpochl 3KOJI0rH4eCKOro MOHUTOPHHIA
1 [Dkosoruveckuiit MOHUTOPHUHT. 1 [ToHsaTHE 00 PKOJOTMUECKOM MOHUTOPUHTE (MOHUTOPUHTE OKPYKAIOIIEH CPEIbI).
Vcropust pa3BuTUs [{enu sxosioruyeckoro Mouutopunra. M3 ucropun monuropunra B Poccun
2  Buasl v moacucTeMbl 1 Knaccudukaiys BUI0B SKOJI0THYECKOro MoHUTOpuHTa. [loacuctemMsr
AKOJIOTHYECKOTO MOHUTOPUHTA AKOJIOTUYECKOTO MOHUTOPUHTA. Y POBHU MOHUTOPUHTA. OOBEKTHI HAOIIOACHUS U
MOKa3aTelu
3  MeTroasl 3KOJIOTUYECKOTO 1 Metozps! nccienoBaHus. bHoornuecknii MOHUTOPUHT KaK METOJ UCCIEAOBAHUSA:
MOHUTOPHUHTA HTarbl U cojeprkanue. [IpenmyiecTBa KUBBIX HUHIAUKATOPOB. MOHUTOPUHT
COCTOSIHUSI PUPOJHBIX pecypcoB B Poccun
4  |buouHaMKaLMs U €€ BUJIbI 1 [lonsarue o Omonnaukanuu. Kinaccudukanus u xapakTepuCcTUKa BUI0B
OMOUMHINKALIUNHA
5-6 [KaptupoBanue 3arpsi3HEHHBIX 2 [IpoBenenre kKapTUPOBAHUSA 3aTrPA3HEHHBIX YYACTKOB: TaIlbl pabOTHI U UX
Y4aCTKOB conepxkanue. Guzuko-reorpadguueckue u IKOHOMUKO-TeorpaduuecKue
XapaKTEPUCTUKU TEPPUTOPUM 00CIICTOBAHNUS
7-8 |DutoMHIAMKALHMS KaK 2 DOUTOUHAUKAIMS KaK OJMH U3 METOJIOB OLICHKHM KaueCTBa OKPY’KalOIIeH Cpeibl.

COCTaBHasA 4aCTb
OKOJIOTUYCCKOI'O MOHHUTOPHHI'A

[TonsiTue o puronHAUKAIMY U GUTOMHIUKATOpax. OpraHU3MbI-PETUCTPATOPHI U
OpraHu3Mbl-HaKonuTeNu. Mopdosiornueckre N3MEeHEHUs pacTEHUH,

aTMOc(epHOro Bo3ayxa. Bkiag pocCUiCKHUX U 3apyOeKHbIX YUEHBIX B pa3BUTHE

(bUTOVHIUKAIIUY

Moayib 2. DK0J0rHYeCKMH MOHUTOPUHTI 3arPsi3HEHUS] HA3€MHO-BO31YIIIHOM Cpebl: COBPEMEHHbIE METOAbI OMOMHIUKAIUOHHOT O

AHAJIH3a 3arpsA3HCHHUSA

9-16

JInxeHonHguKanusa

8

JInmaliHUKY Kak ONPEeAEIIUTENH 3arpsiI3HEHUS] BO3AYIIHOM cpeabl. CTpoeHue Jiu-
IaWHUKOB. BilMsiHHE XMMUYECKMX BEUIECTB Ha JUIIAWHUKU. MeTobl yuéTa

mutaitHuKoB. [Tpaktukym. OnbiT «Onipesienienne cBsizel BOJOPOCHH U rpuda B

HCIIOJIb3YCMBIC B 6I/IOI/IHI[I/IKaHI/II/I. OcHOBHBIC paCTCHUA—HWHAUKATOPLI 3aIrPA3HCHUA




cocrtaBe JuIIaiiHuKay. MccnenoBatenbekas padora «OmnpenencHue CTeneHu
3arpsi3HEHMs] BO3yXa IO COCTOSIHUIO JTUIIAHUKOBY

17-24

OueHKa COCTOSTHUS CpeJibl Ha
OCHOBE METOJIa
(bIIyKTYHpYyIOIIel aCHMMETPHU

AcuMMeTpHsI TUCTOBOTO anrmapaTa Kak MoKaszareib CTPECCOBBIX (hakTopoB. Tpe-
OoBaHMS K BUJaM-OMOUHIMKaTOpaM. MeTO bl OLIEHKH CTPECCOBOTO BO3/ICHCTBUS
Ha pactenus. [Ipaktukym. MccnenoBarenbsckas pabora «M3yuenue
(bIyKTYyUpyronieit acuiMMETpUH Yy pacCTeHUI Kak MmoKa3aTess KayecTBa Cpeibl
oOutanus». MccnenoBarensckas padora «PacuéTHas olleHKa KOJIMYeCTBa BHIOPOCOB
BpPEIHBIX BELIECTB B BO3/IyX OT aBTOTpaHcnopTa». MccienoBarensckas paboTa
«O1EeHKa COCTOSIHUSL IPEBOCTOS TAPKA»

25-30

["a304yBCTBUTEILHOCTD U
ra30yCTOMYMBOCTb PACTEHUN

BiisiHue 3arpsA3HUTENEH Ha XUMAYECKUE TTPOLIECCHI, POUCXOISIINE B KIIETKAX
pacTeHnii. BHeIIHNEe MprU3HAKU NOBPEXKACHUS PACTEHN TOKCUYHBIMH BEILIECTBA-
MH. AJlanTanus pacCTeHUN K AEMCTBUIO ra30B. MeXaHu3Mbl YCTOMYMBOCTH PACTEHUN
K HeOnaronpusaTHeIM pakropam. ['pynmel ycroitunBocTr pacteHui. [llkana

OLICHKH I'a30yCTOMYMBOCTH PACTEHHUM. XapaKTEpUCTHKA JPEBECHBIX IOPO U
KyCTapHUKOB IO KJjaccaM Ia30yCTOMYMBOCTH U MbUIEPUIBTPYIOLIEH CHOCOOHOCTH.
[TpaxTukym. [IpoekTHO-NCCnenoBaTenbCcKas padora «3yuenue cocTostHUS
pacTUTEIBHOCTHU U pa3pabOTKa MPOEKTa 03€JICHEHUsI CBOETO MUKPOPAaOHay

31-34

CHEXHBIN TOKPOB KaK
MHJIUKATOP 3arpsi3HCHHS
MPUPOJTHON CPEbI

CHEXHBIN NOKPOB KaK MHIUKATOP MPOIECCOB 3aKUCIICHUS! TPUPOIHBIX CPE/I.
[Tpaktukym. UccnenoBatenbekas padota « CHEXHBIN MOKPOB KaK MHIAUKATOP
3arpsi3HeHHs aTMOC(EPHOTO BO3TyXa FOPOACKOM cpensly. M3yuenue ¢puznueckux u

XUMHUUYCCKUX IMapaMCTPOB CHETA




11 KITACC

Ne
n/n

Ha3Banmue pasaesa (Tembl)

KosmmuyecTBo OcHOBHOe coaep:xaHue pasjena (TeMbl)

qacoB

MoayJb 3. MOHMTOPHHI BOJHOM cpe/ibl: OMOMHIMKAIIUA 3aTPA3HEHUS] BOJAHOI cpe/bl

1-6

MeToabl
TUAPOOHOTIOTHYECKOTO
aHaIn3a

6

['M1poOHOIOrnYecKrid aHaIu3 KaK OMOJIOTMYECKH METO] OLIEHKH KayeCTBa BOBI.
[loka3aTenu cTeneHu 3arpsA3HeHus. Pacu€THbIE HHIEKCHI B DKOJIOTHYECKOM
MoHHUTOpUHTrE. [IpenmyniecTBa U HEJOCTaTKU OMOJIOTHYECKUX METOJOB OLIEHKHU 3a-
rpsi3sHeHUs BoAbl. CannpoOHOCTh OpraHu3MoB. PakTOpHl, BIUSIOUINE HA
canpoOHOCTh BoJoéMa. MeTomka paboTsl ¢ mpodaMu 3000€HTOCa

7-12

MeTonanka paboThl ¢ TpodaMu
3000eHTOCa

C60p 1 06paboTKa JaHHBIX O CTENIEHU aHTPONOT€HHON HAarpy3Ku Ha BOJHBIN
ouoreoneHos. [Ipaktukym. CocraBieHue nacrnopra XxapakTepu3yeMoro Bojioéma.
JKOJIOTMYECKHE OCOOCHHOCTH BOAOEMA. BhIABIEHNE CTEIEHH aHTPONIOTE€HHOM
Harpy3Kd Ha BOJHBIA OMOreOleHO3 MYyTEM TPUMEHEHUSI METO/1a 300UHIUKAIUH.
BbIsIBIIEHHE CTENIEHN aHTPOIIOTE€HHOM Harpy3Ku Ha BOAHBIA OMOr€0IeHO3 MyTEM
npuMeHeHus: Meroaa puronnaukanuu. [Ipaktudeckas padota «M3yueHue kauecTBa
BOJIbI U3 PA3JIMYHBIX IPECHBIX UCTOUYHUKOB». OnpesenieHne GU3nKO-XUMUIECKUX
[IOKA3aTeJICH BOJBI

MoayJab 4. MOHUTOPHUHT NOYB

13-29

buonHIuKanus 3arps3HEHUs
[MOYBEHHOU CpPEJIbI

17

3yuenue 3arpsi3HeHns mo4B MockBbl. CTpyKTypa >KMBOTHOI'O HAaCEJIEHUS MTOYBBI

1 (hakTophl ero pazHooOpasus. daynucrtuyeckas OnonHanKanus. 3menenue
BHJIOBOI'O COCTaBa U KOJIMYECTBA MOYBEHHBIX M HAIIOUBEHHBIX OECIIO3BOHOYHBIX
PKUBOTHBIX KaK MTOKA3aTelb aHTPOIIOI€HHOT'0 BO3ACHCTBUS HA OKPYKAIOLLYIO CPEy.
BiiisHMEe TEXHOT€HHOTO 3arpsi3HEHMS Ha OYBEHHBIX 0€CITO3BOHOYHBIX.
[Ipaktukym. UccnenoBatenbckas padora «M3ydyeHne pU3nKo-XxuMUYECKUX CBOMCTB
MOYB IIKOJBHOTO ABOpA. Y CTAHOBJIEHHE 3aBUCUMOCTU MEXKIY (PU3MKO-
XUMUYECKUMU CBOMCTBAMHU MOYBBI U YUCIEHHOCThIO OECIIO3BOHOYHBIXY.

OnbIT «BbIsiBIIEHHE POJIM JOKIEBBIX YEPBEH B TOYBOOOPA30BATEIILHOM IMIPOLIECCEN.
OnbIT «BbIsiBIIeHHE 3aBUCUMOCTH MEXY (GU3UKO-XUMHUUECKUMU CBOMCTBAMU
MOYBbI U YUCJIEHHOCTHIO 0ecrio3BOHOUHBIXY. [IpakTiueckas padbora «OmnpeneneHue
KHCJIOTHOCTH TOYBBI C IOMOIIBIO MPUTOTOBJIEHHBIX HHJIMKATOPOB HA PACTUTENIbHOM




ocHoBe». [IpakTuueckas pabora «OnpeneneHue KUCIOTHOCTH MOYUBBI Pa3IUYHBIMU
crioco6amMm». OnbIT «BcxokecTh ceMsH Kpecc-callaTa Kak MoKa3aresb 3arpsi3HeHUs
nouBbD». ONBIT « JHEPTHsI MPOPACTAHUS CEMSTH OJTyBaHYMKA JIEKAPCTBEHHOI'O KaK
MOKa3aTellb 3arpsi3HEHUs] TOUBEHHOU cpebl». OnbIT «3yueHne kauecTBa MbLIbIbI
pacTeHul Kak moka3areis 3arpsi3HeHUs cpeibl OOUTaHM. DKCIIEPUMEHTAIbHAS
abora «OnpeneneHue cojiepKaHusi CBUHLA B 3€JIEHOM Macce ra30HHBIX TPABY
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J10>K1€BBIE UEPBH KaK
MHIUKATOPBI 3arpsi3HEHHOCTU
MOYBBI

Mcrionb30BaHuE JOKIAEBBIX YEPBEH U IPYTUX OECIO3BOHOUYHBIX MTPU OLIEHKE
CTENIEHU BO3JEHCTBUS aBTOTPAHCIIOPTA U IPYTUX 3arpsiI3HUTENIEH HA SKOCHCTEMBI.
JKOJIOrHYeCKHEe TPYIIbI JOXKAECBBIX uepBeil. BiusHue kaumatnyeckux GpaxTopos
Y TUIIA TIOYB Ha pacIpOCTpaHEHHUE JA0KAEBBIX yepBeil. [IpakTukyMm.
WccnenoBarenbekas padota «M3ydyeHrne YUCIEeHHOCTH JOK/IEBbIX YepBE B

Pa3JINYIHbIX 6I/IOHGH033X KaK IToKa3aTeJs CTaOMILHOCTH MOYBEHHOM CpCAbD»
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