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1. Ilnanupyembie pe3yJabTaThl 0CBOEHHS YU4eOHOI0 NpeaMeTa, Kypca
B pesynbTaTe n3ydenus 3JeKTUBHOTO Kypca Ha YPOBHE CPEIHETO OOIIETro

oOpa3oBaHus y ydanuxcs OyayT chopMUpOBaHbI CIASAYIONINE TPEIMETHbBIE
pE3yJbTATHI.
Y4aamuiicsa HayquTCs:
— MOHUMATh, YTO TAKOE IKOJIOTMYECKUNA MOHUTOPHUHT, IIEJIU SIKOJIOTUYECKOTO
MOHHMTOPHHTA, OCOOCHHOCTH €TI0 OPraHU3allMK U MPOBEACHUS, 3HATh HCTOPHIO €TO0
Pa3BUTHS;
— ONIpEeneysATh BUIBI U TOJCUCTEMBI 3KOJOTMYECKOTO MOHUTOPHHTA, MPUHIIAITHI
KJ1acCU(DUKAITUN BUIOB SKOJOTHYECKOTO MOHUTOPHHTA;
— OIMCHIBATh OCHOBHBIC METOIBI YKOJIOTHIECKOTO MOHUTOPUHTA;
— KJIacCU(UIIUPOBATH METOJIBI U METOJAMKH UCCIIEOBAHUS 3arpsi3HEHHS] 00BEKTOB
OKPYKaIOUIEN CPEJIbL;
— XapaKTepU30BaTh BUJIbI AHTPOTIOTEHHOTO BO3/ICHCTBUSI HA OKPYKAIOTITYIO
cpeny,
—  OOBSCHATHL 3HAUEHUWE IIOHATHN: OHWOMHIMKALIMSA, BHUALI OHOWHIMKALIUU,
dbuTonHaUKaIMS, GUTOMHIAUKATOPHI;
— y3HaBaTh BHUJbl PACTEHUH U IKUBOTHBIX, SIBISIIONIUXCS HWHAMKATOpAMU
COCTOSIHUSI OKPY>KaIOIIeH cpeibl;
— TIOHMMATh BKJIaJ 3apyOeKHBIX U OTECYCCTBCHHBIX HCCJICAOBATEICH B M3yUCHUE
OMOMHIUKAIINH;
— ONPEAEIIATh TAIbl KAPTUPOBAHUS 3aTPS3HEHUS;
— ONHUCHIBATh METO/IbI JINXEHOMHANKAIINN U (DIYKTYHPYIONIEeH CUMMETPHH;
METOJIbI OIIEHKH CTPECCOBOTO BO3JICHCTBHS Ha PACTCHHSI: MOP(HOIOTHIECCKUE
U GU3HOTIOT0-ONOXUMHUYECKUE;
— XapaKTepu30BaTh MEXAHU3Mbl YCTOWYMBOCTH PACTEHUN K HEOIArOmpUSTHHIM
dakropam; ra3oyCTOM4YMBOCTh (éuonoruyeckyro, aHaTOMO-
mopdomorullponomkenne
YECKYI0 U (PU3HOJIOTr0-OMOXMMHUYECKYIO); BIUSIHUE KIMMATUYECKUX YCIOBUN
TEPPUTOPUH HA FA30yCTOMYUBOCTH PACTEHUI; TPYIIIBI YCTOMYMBOCTH PACTEHU;
— XapaKTepU30BaTh CHEXHBII MOKPOB KaK UHANKATOP MPOILIECCOB 3aKUCICHUS
PUPOIHBIX CPEII;
— WCIOJIb30BaTh METOJUKY pabOTHl CO CHEXHBIMH MPOOAMU; KOJMYECTBEHHOE W
KauyeCTBEHHOE OTPE/ICIICHIE 3arPS3HSAIOIINX BEIICCTB;
— MPOBOJUTH TUAPOOMOIOTUUECKHUI aHAIN3: THIPOOUOIOTMYECKUI aHAIHN3
KaK OMOJIOTHYECKUI METO/I OIEHKH Ka4eCTBa BOJIBI; TTOKA3aTeNIA CTEIIEHU
3arpsi3HCHMS; PACUETHBIE MHICKCHI B SKOJIOTUYECKOM MOHUTOPHUHTE;
— paboTaTh ¢ MpodamMu 3000€HTOCA;



— ONKCHIBATh CTPYKTYpY >KMBOTHOTO HAcCEJN€HUS MOYBbI M (PAKTOpPhl €ro
pazHoOOpa3usi:  BIUSHUE  TEXHOICHHOI'O  3arpsA3HEHHMs Ha  MOYBEHHBIX
0€CI103BOHOYHBIX.

Yyamuiicss TOTy4UT BO3MOXHOCTh HAYIUTHCS:

— paboTaTth co crenruaIbHbIM Ja00paTOPHBIM 000PYIOBAHUEM;

— CpaBHUBATh OUOJIOTrMYECKUE OOBEKTHI;

— OIICHMBATh CTENEHb 3arPA3HEHHOCTH BOJIbI, COCTOSIHIE YUCTOTHI BO3yXa U
MIOYBBI, OCHOBBIBAsICh HA COCTOSITHMH OMOWHINKATOPOB;

— OTPEENATh U CPABHUBATH KAUECTBEHHBIC U KOJIMYECTBEHHBIE TTOKA3aTENIN
XapaKTepU3yeMbIX 00ObEKTOB, Cpe]l OO TAHMUS,

— MPOTHO3UPOBATh U MOJICTUPOBATH PA3BUTHE CUTYAIIHIA;

— paboTaTh ¢ 3amucsAMHU, OTYETAMU JHEBHUKOB MCCIEIOBaHUN KaK UCTOUHUKAMU
uH(pOopMaIINH;

— MPOBOAMUTH KAPTUPOBAHUE 3arPA3HEHHBIX YYACTKOB;

—  OCYUIECTBJISAITh MOHHUTOPHHI 3arps3HEHHUsS pa3IMYHbIX CpeJl OOMTaHuA
(Ha3eMHO-BO3AYIIIHOM, BOJIHOM, TIOYBEHHON) HA OCHOBE NMPUMEHEHUS a/1€KBaTHbIX
METOJIOB UCCIICIOBAHUS;

— MPOBOAMTH OIICHKY COCTOSIHUS CPEJIbI Ha OCHOBE METOa (PIIyKTyHPYIOIIEH
aCUMMETPUH;

— MPOBOAMTH OIICHKY COCTOSIHUS APEBECHON PACTUTEIHLHOCTH;

— OCYIIECTBIIATh U3YYEHHUE COCTOSHUSI PACTUTEIILHOCTH TEPPUTOPHH;

—  COCTaBIISAITh  KapThl  Ta30yCTOMYMBOCTH  JAPEBECHO-KYCTAPHHUKOBOMU
pPacTUTEIbHOCTH;

— pa3palaThIBaTh MIPOEKTHI 03€JIEHEHUSI CBOETO MUKPOPaoOHa;

— ONpeaeNaTh (PU3NKO-XMMUUECKHUE NTapaMeTPbl H3y4aeMbIX 0OBEKTOB U Cpe/l
oOUTaHu;

— ONPEIENATh KJIACC KaueCTBa BOJl HA OCHOBE IPUMEHEHUSI METOJI0B (PUTO- U
300MH/INKAIINY;

— yCTaHaBIMBAaTh 3aBUCUMOCTh MEXIY (DU3HKO-XUMHUECKUMH CBOHCTBAMHU
TIOYBBI U YMCIIEHHOCTHIO 0ECITO3BOHOYHBIX;

— OTIPEJENATh YPOBEHb KUCIOTHOCTH TTOYBHI,

— HCMOJIb30BaTh IKCIPECC-METOIBI OIICHKH TOKCMYHOCTH TTOYBEHHOM CPEIbI C
OMOIIBIO OMOTECTOB.

2. ConepxxaHue y4eOHOI0 nmpeaMera

MO/ VIJIb 1. O6mue BompoCkl SKOIOTUYECKOT0 MOHUTOpUHTA (7/8 1)

Tema 1.1. Dxkonornueckuii MOHUTOPUHT. McTOopus pa3BUTHS

[TonsiTue 00 HKOIOTUIECKOM MOHUTOPUHTE (MOHUTOPUHTE OKPYKAIOIIEH
cpenpl). Llenu sxonoruaeckoro MoHuTopuHra. M3 HCTOpun co3aanusi CUCTEMbI
MoHHUTOpHUHTA B Poccuu.

Tema 1.2. Buapl v moacucTeMbl SKOJIOTHYECKOI0 MOHUTOPUHTA



Knaccudukaius BHIOB 3KOJIOTHYECKOTO MOHHTOPHHTA: TI0 MPOCTPAHCTBEHHOMY
MPUHIANY — JIOKAJIbHBIA, PETUOHAIBHBIN, HALIMOHAIBHBIN, MEKTOCYAaPCTBEHHBIN
U TJIO0AIBHBIN; 110 00BEKTY CIIeKEHHS — (POHOBBIN (0a30BBIiN),

UMITAKTHBINA (TOYEUYHBIN), TEMATHUUYECKUW; MO NPHUPOJHBIM KOMIIOHEHTAM —
re0JIOTHYECKHM, aTMOC(EPHBIN, THAPOJIOTHYECKUH, TeOPU3NUECCKUNA, TOYBEHHBIN,

JICCHOM, OMOJIOTHUYCCKHIA, re000TaHUYCCKUH, 300JIOTHYCCKUH; 10
OpraHU3allUOHHBIM OCOOEHHOCTSIM — MEXIYHApOAHBIM, TOCYydapCTBEHHBINH,
MYHULIUTIAJIbHBIMN, BE€IOMCTBEHHBIN u 0OIIIECTBEHHBI. IToncucremsl
AKOJIOTUYECKOTO MOHHUTOPHHTA: reo(pU3NIECKUi, KIIMMaTHYCCKHH,

TUAPOMETEOPOJIOTHUECKHM,

OMOJOTUYECKHI, MOHUTOPUHT 3/I0POBbS HACEJICHUS. Y POBHU MOHUTOPHUHTA:
JeTaIbHBIN, JTOKAJbHBINA, PETHOHAIBHBIN, HAITMOHAIBHBIN U I100aabHBIH. OOBEKTHI
HAOJIIOIEHUS U [TIOKA3aTEN.

Tema 1.3. MeTo1bl 5KO0THYECKOTO MOHUTOPUHTA

MeTtob! UCClIeI0OBaHUSA: TUCTAHIIMOHHBIE (a9POKOCMUYECKHE) U Ha3EMHBIE.
[TonsiTHe 0 OMOJIOrMYECKOM MOHUTOPUHTE. BHOJIOTHYECKUii MOHUTOPUHT KaK
METOJ UCCJICIOBaHUS: dTalbl U cojiepkaHue. [ToHsTHe 0 OMOMHANKAIINY KaK
MeToze uccienaoBanus. [IpenmyiiecTBa KUBBIX UHIUKATOPOB. MOHUTOPUHT
COCTOSIHUSI IPUPOJHBIX pecypcoB B Poccum.

Tema 1.4. buonaaukanus u €€ BUIbI

[Tonsitue o Omonnaukanuu. Knaccudukamus u XxapakTeprucTHKA BUIOB
OvouHUKaIMK: crienududeckas u Hecrienuduaeckass OMOWHIUKAIIHS; TIpsiMast

¥ KOCBEHHAsi OMOWMHMKAIINS;, PETUCTPUPYIOIIast OUOMHINKAIIUS ¥ OUOWH TUKAIIHSI
0 aKKyMYJISIIH.

Tema 1.5. KapTupoBanue 3arpsa3HEHHBIX y4aCTKOB

[IpoBenenue kapTUPOBAHUS 3arPsA3HEHHBIX YUYACTKOB: 3TaIbl pabOTHI U UX
conepxxanue. ComepkaHue MOJArOTOBUTEIBHOTO ATana paboThl: COOP JaHHBIX

00 MUCTOYHUKAX 3arpsI3HEHUS; COJIEp)KaHNE XapaKTEPUCTUKHU TTPOMBIIIIJIEHHBIX
06bexToB. COOp MaTepuana O MPUPOIHO-KIUMATUUECKUX YCIOBUAX 00CiIeyeMoi
tepputopuu. Cojiep>KaHre OCHOBHOTO dTarna paboThl: OIlEeHKa aHTPOIIO-

TE€HHOI'0 BO3/CICTBUS Ha OKpY»Karouyto cpeny. Hanecenue nndopmanuu Ha
KapTy: 00bEM HHPOPMALIUK U MTOPSIIOK HAHECEHUSI.

Tema 1.6. GutonHAMKALKS KAK COCTABHAS YaCTh 3KOJIOTHYECKOTO

MOHUTOPUHTA

OUTOMHAMKALMS KaK OJUH U3 METOJIOB OLIEHKU KaueCTBA OKPYKarolen

cpenpl. [lorstue o puronHaNKanuu u GUTOMHANKATOPax. BO3MOKHOCTH METOIOB
dbutonHaukauu. OpraHu3MbI-PETUCTPATOPHI U OPTraHU3MbI-HAKOMUTENU. YUET
BHEUIHUX U BHYTPEHHUX (PAKTOPOB MPHU MPOBEACHUN OUOHINKAIIUH.
Mopdonoruueckre U3MEHEHHUsT paCTeHUH, UCTIOJIb3yeMbIE B OMOWH TUKALIHH.
N3MeHeHHsT OKpAaCKU JIMCTBEB: XJIOPO3bl, HEKPO3bI, MPEKIECBPEMEHHOE YBSAAHUE,
nedouanys; U3MEHEHHUsI pa3MepOB OpraHoB, (OPMBbI, KOJUUYECTBA U TOJOKCHUS
OpPTaHoOB, KU3HEHHON (DOPMBI, )KU3HEHHOCTH. OCHOBHBIE PACTEHUS —



WHMKATOPHI 3arpsi3HeHus atMochepHoro Bo3ayxa. M3 uctopun Bompoca pa3BUTHS
dbuTOMHIMKAIIMY KaK MeToJ1a. Bkiias 3apyOeKHbIX H OTEYECTBEHHBIX
UCCIeq0BaTENEH.

MOJVYJIb 2. Dk0n0rn4yeckuii MOHUTOPHUHT 3arpsi3HEHUS

HA3eMHO-BO3/IyIIIHOM CPe/ibl: COBPEMEHHbIE METObl OMOMHIUKAIMOHHOTO
aHanu3a 3arpsizHeHus atMocdepHoro Bozayxa (13/26 u)

Tema 2.1. JInxeHOMHAUKAIHAS

JInmalHUKY KaK ONPEAEIIUTENN 3arPsI3HEHUS BO3AYIIHOM cpenbl. [lonsaTue

0 JUIIAalHUKaX W MeToJe JinXeHouHaukanuu. CTpoeHue JIuIIaliHUKa.
B3aumoneiictBue rpuba u Bomopociu. Ilonarue o tamnome (cioeBuiie). Tumsl
JUIIAHHUKOB IO BHELIHEMY BHUJIY TaJUIOMOB: HaKUITHbIE (KOPKOBBIE), TUCTOBATHIE
Y KyCTUCTBIE. XapaKTepUCTUKA TUIIOB JIMIIAWHUKOB. BIIMsIHUE XUMUYECKUX
BEIICCTB Ha JUIIAWHUKKH. W3MeHeHus Ha MOpP(OJIOTUYECKOM U aHATOMO-
($U3HOIOTHYECKOM YPOBHSX. JJOCTOMHCTBA M HEAOCTATKU JTUXCHOUHIUKAIIMH KaK
METOAAa M3Y4YEHUs 3arpsA3HECHHs OKpyXKawomel cpeasl. Mertoasl  yuéta
auiaiHukoB. PazHooOpasue M XapaKTepUCTHKa METOJIOB yuéTa JIMIIAWHUKOB:
METO/Ibl MapIIPYTHOTO y4€Ta; METOJ Npouieii; CTallMOHAPHBIE METOIBI U METO/T
npoOHBIX TIomaneil. [lapaMeTprl KOTMYECTBEHHOTO YU€Ta JTUIIAMHUKOB:
BCTPEYAEMOCTh (4acTOTa BCTPEYAEMOCTH) U KBaapaT (y4ETHas IUIOIIAIKa).
Kparkas uctopus pa3BUTHS JTUXECHOWHIUKAI[UH.

[IpakTkym

OmnbiT «Onpenenienre cBA3ei BOJOPOCIN U Iprda B COCTABE JIUIIATHUKAY
olpeziesieHUue MPOYHOCTH CBA3EH BOJOPOCTH U rprbda B COCTaBe JIMIIANHUKA,
BO3MO>XHOCTH HX Pa3AeIbHOIO CYIIECTBOBAHUS.

HccnenoBarensckas pabota «OmnpeaeneHue CTENEHU 3arps3HEHHs] BO3ayXa II0
COCTOSIHUIO JINIIAWHUKOBY: ONPEACIICHUE CTENIEHU TOKPBITUS U CTEIICHU
BCTPEYAEMOCTU THUIIOB JIMIIANHUKOB; OIPEJEICHUE pPa3MEPOB PO3ETOK U
AKU3HECTIOCOOHOCTH JTUIIAMHUKOB.

Tema 2.2. O1ieHKa COCTOSIHUS CPeJibl HA OCHOBE METO/1a

GAYKTyUpyOIIeit aCHMMETPUU

AcuMMeTpus TUCTOBOIO amnmapara Kak MoKa3arelb CTPECCOBBIX (PaKTOPOB.
TpeGoBanusd K BuAaM-OMOMHAMKATOpaM. MeToAbl OLIEHKH  CTPECCOBOIO
BO3CHUCTBHS Ha pacTeHus: MOp(doiornueckre (HaIuuue XJopo30B U HEKPO30B,
U3MEHEHUsI JJIMHBI W MacChl JIUCTbEB) H  (DU3MOJIIOr0-OMOXMMHYECKUE
(OBOIHEHHOCTH, MUTMEHTHBIN cocTaB). [lorsiTHE O PryKTYyHpYyIOMIEel acCHMMETpHUH.
MopenbHbie OOBEKTHI.

[IpakTukym

UccnenoBarenbckas padota «3yuenue GpaykTyupyroiiei aCHMMETPUU y
pacTeHul Kak IMokasaressi KadecTBa cpefibl oOuTaHus». Pexomenaanuu mo otoéopy
MaTepuaa u pabote ¢ HUM. XapaKTepUCTUKA HUCCIIETyEMbIX YYACTKOB

palioHa MO HaJUYMIO CTAI[MOHAPHBIX HCTOYHUKOB 3arpsiI3HEHUS U 110 TPAHCIIOPTHOM
Harpy3ke. OOpaboTKa JaHHBIX MO OLIEHKE CTA0OUIILHOCTU PA3BUTHSA C



UCIIOJIb30BAaHUEM MEPHBIX PU3HAKOB (ITpOMepOB JHcTa). Pacuér mokazarenei
acumMmeTpud. OLIEHKa Ka4ecTBa Cpe/ibl MO 3HAUYCHHUI0 MHTErPAIBHOTO MOKa3aTess
CTaOMJIBHOCTHU PAa3BUTHS.

Meronuku u3ydeHUs MapamMeTpoB (QUIYKTYUpYIOUIEH acUMMETPUU JIUCTHEB:
U3y4EHHE MapaMeTpoB GQIIYKTYUPYIOUIEH aCUMMETPHUH JIUCTHEB OepE3bl

MOBUCIION, JINTIBI CEPIIETUCTHOM, KIIEHA OCTPOJIMCTHOTO, Ay0a 4epenrdaToro.
UccnenoBarenbsckas padota «PacuérHas oneHka KoJm4yecTBa BEIOPOCOB

BPEIHBIX BEIIECTB B BO3AYyX OT aBTOTpaHCIOpTay. Pacyér cpeaHecyTouyHoro
IIOTOKA aBTOTPAHCIIOPTA HA KOHTPOJIBHBIX YYAaCTKAX; YAECIBHOIO pacXoAa TOIUINBA;
KOJIMYECTBA TOIUIMBA PA3HOTO BHJA, CKHUIAEMOTO JBHUIaTelIIMM aBTOMAIIWH;
KOJINYECTBA BBIICIIMBIINXCS BPEIHBIX BEIIECTB.

UccnenoBarensckas padota «OneHKa COCTOSHUS APEBOCTOS apKay.

[IpoBenenre MHBEHTApU3aLMU APEBECHBIX HACAXKICHUM H3Yy4aeMOW TEPPUTOPUHU
(xroyeBoro yuacrtka). Pacd€r BBICOTBI OOBEKTOB 0€3 ClelHalbHBIX TPHOOPOB
paznuyHbiMu  criocobamu. OmpeneneHrue OKPY)KHOCTM M JuaMeTpa CTBOJA;
IIPUMEPHOTO BO3pPACTa IEPEBBLEB HCCiIenyeMon miomanku. CocraBieHue

dopmynsl  apeBoctosi.  OmnpeneneHue  COCTOSHHMSL — JPEBOCTOSI  Mapka C
VCIIOJIb30BAaHUEM MTPOCTENIIEN IKAJIBI.

Tema 2.3. ['a304yBCTBUTENBHOCTD U Ta30yCTOMYMBOCTh PACTEHUI

Bimsinue 3arpsA3HATENEd HA XUMUYECKHE MTPOLECCHI, TPOUCXOISAIINE B

KJIETKaX pacTeHUM. BHENIHNE NPU3HAKK TOBPEXKICHNS pACTEHUN TOKCUYHBIMU
BeulecTBamu. [IoHsATHE O ra30yCTOMYMBOCTH U Ta304yBCTBUTEIBLHOCTH PACTCHUM.
AnanTanuysi pacCTeHHI K IeMCTBUIO Ta30B. MexaHU3Mbl YCTOMUYUBOCTH

pacTeHud K  HeOmarompusaTHbIM  (akTopam. buonormyeckas, aHaToMo-
Mopdosornyeckas U (HU3NOIOTO-OMOXUMHUYECKAs Ta30yCTOMYMUBOCTh. BriusiHue
KJIIMMATUYECKUX YCIOBUI TEPPUTOPUHU HA Ta30yCTOMYMBOCTD paCTeHUIl. ['pynsl
yCTOMYMBOCTH pacteHni. [1Ikana OoeHKr ra30yCTOMYruBOCTH pacTeHuil. Poiib
3€JIEHBIX HACAXJEHUW B OYMILEHHM TOPOJCKOro Bo3ayxa. Ilpuiezaaep:kuBaromine
CBOMCTBA Pa3IM4HbBIX [TOPOJI AEPEBBEB U KYCTAPHUKOB. XapaKTEpUCTHKA

pacTeHui o npLIeQUIbTPYIONIEH CIOCOOHOCTH. XapaKTePUCTUKA JIPEBECHBIX
NOPOJ ¥ KYCTapHUKOB IO KJIACCaM ra30yCTOMYNBOCTH.

[IpakTukym

[IpoexTHO-MCCNenOBaTENbCKas paboTa «M3yueHne COCTOSHUSL PACTUTENBHOCTH U
pa3paboTKa MPOEKTa O3EJIEHEHUSI CBOEr0 MUKpOpaiioHa». OnpeeseHne BUI0BOTO
COCTaBa JPEBECHO-KYCTAPHUKOBBIX MOPOJ, IOBPEXKACHUN U

3aboneBaHuil. MI3yueHune cocTosHUS JPEBECHBIX MOPOJ BJIOJIb aBTOI0POT €
paznu4yHOM creneHbpr0 Harpy3ku. CocTaBieHuE KapThl TIa30yCTOMYMBOCTH
JPEBECHO-KYCTAPHUKOBON PpACTUTEIIBHOCTH pailOHa TMPOKUBAaHHMS HAa OCHOBE
JTAHHBIX MTPOBENEHHOTO HccaeaoBanus. Pa3paboTka npoekTa 03eJeHEHUsI CBOETro
MHUKpPOpaNOHa.

Tema 2.4. CHeXHBII MOKPOB KaK MHAUKATOP 3arpsi3HEHUS

IIPUPOJHON Cpebl



CHeXHBII IOKPOB KaK MHIUKATOP MPOLECCOB 3aKUCIEHUS IPUPOIHBIX

cped. DTanbl 3arpsi3HEHUS CHEXKHOTO TOKPOBA.

[IpakTukym

UccnenoBarensckas padbora «CHEXHBIM TMOKPOB KaK MHIMKATOP 3arps3HeHUs
aTMOC(EpHOro BO3/1yXa ropoJCKol cpenbl». Meroanka padoTsl cO

CHEKHBIMHU MpoOamMu: 0TOOp Mpob CHera, npeaBapuTesibHas 00padoTka npoo,
NOJArOTOBKAa MpPOOBI, pacTaruiMBaHue mnpoObl. OmpeneraeHne Macchl NOCTYIUICHHM
cHera Ha oOcinegyeMyro  Tepputoputo. KoilnyecTBeHHOE — ompeesneHue
3arpsA3HAOIUX BemecTs. OnpeaeneHne pU3nyecKux CBOMCTB TANIOro CHEra:
IPO3PavyHOCTH, UHTEHCUBHOCTHU U XapaKTepa 3amaxa, IBETHOCTH.

Meronuka oOIpeAeseHns XUMUYECKHMX CBOMCTB Tajoro CHeEra: OINpEeIeICHUE
KHCJIOTHOCTH, COJAEP)KAHMS OPraHUYECKUX BEIIECTB, CIOCOOBI OIpeaeIeHHUs
HAJIM4YUs UOHOB Kelie3a, CBUHIIA, MEJIU, XJIOPa, CYJIb(paT-HOHOB.

MOJIYJIb 3. MOHUTOPHUHT BOJAHOM CpeJibl: OMOMHINKAIUS 3arPSI3HCHUS

BOJHOM cpenbl (5/12 )

Tema 3.1. MeTop1 TUAPOOHOIOTUYECKOTO aHATN3A

I'uapo6uoiornyeckuii aHaau3 Kak OMOJIOTUUECKUM METOT OIIEHKHU KauecTBa

Boabl. IloHATne o rTHapoOUMONormyeckoM aHanuze. [lokasatenu crTeneHu
3arpsi3HEHUs: BUIOBOE pa3HO00Opasue, MIOTHOCTh BUIOB, INIOTHOCTh OpraHu3-
MOB, INIOTHOCTh OMOMACCHI M MOKA3aTEIbHOE 3HAaUCHHE BUI0B. PacuéTHbie
UHJEKCHI B 3KOJIOTHYECKOM MOHUTOPHHIE: MHJEKCHI, UCIIOJIb3YIOIIHE XapaKTep
NUTaHUS OpPraHu3MoB. MHIEKCHI, HCHOJNB3YIOUIME COOTHOLIEHUE KPYIHBIX
TakCOHOB. OIleHKa KayecTBa 3KOCUCTEMBI IO MHJIEKCaM BUJIOBOTO Pa3HOOOpa3usl.
OreHka 30H caripoOHOCTH MO MOKa3aTeNbHBIM opranu3mam. OreHka KauecTBa
SKOCUCTEMBI 110 COOTHOLIEHUIO KOJIMYECTBA BUJIOB, YCTOMYMBBIX U HEYCTOMYHMBBIX
K 3arps3HeHuro. WHpekcol obmuoct (cxoxactBa). KpaTkas XapakTepucTuka
OMOJIOTUYECKUX METOJIOB OIICHKHU 3arpsi3HEHUs BOJ: MPEUMYIIECTBA U

HegoctaTku. CanpoOHOCTh oprann3mMoB. OIeHKa CTENEeHU 3arps3HEHHOCTH

BOJI 10 TIOKAa3aTeNbHbIM (MHAMKATOPHBIM) opranu3mMam. [lonstre o canpoOHOCTH,
canpoOHOCTH BUJA, CUCTEME CAalTPOOHOCTH. 30HbI CAIPOOHOCTH: OJUTOCAPOOHbBIE,
OeTta-me3ocanpoOHble,  aib(a-Me3ocanpoOHble W MOJUCANPOOHBIC;, X
xapakrepuctuka. GakTopsl, BIUAIONINE HA CAIPOOHOCTh BOJOEMA.

Tewma 3.2. Metoauka paboTsl ¢ mpobaMu 3000eHTOCA

Metoauka pabGotel ¢ mpobGamu  3000eHToca. COop mpoO, dukcanus,
TUKETUPOBaHUE, 00bEM IIPOOKI, 00paboTKa Mpoo.

[IpakTukym

CocraBineHue mnacnopra XxapakTepusyemoro Bojgoéma. OnucaHue OCHOBHBIX
AKOJIOTMYECKUX OCOOCHHOCTEHM BOJOEMA: IIBET, MPO3PaYyHOCTh, TEMIIEpaTypa,
3amax. BrIsiBIeHHe CTEneHW aHTPOIOT€HHOW Harpy3Kd Ha BOJHBIA OHOIEOIEHO3
nyTEM IPUMEHEHHS METO1a 300MHauKauu. OnpeneneHne Kiacca

Ka4ecTBa BOJ. BbIABICHNE CTEIIEHU aHTPOIIOTCHHON HAarpy3Ku Ha BOJAHBIN
OHOreo1eH03 MyTEM MPUMEHEHUS METOAa PUTOMHIUKAIIMN. DKCIPECC-0L[EHKA



Ka4yecTBa BOJbI [10 CEMENCTBY PACKOBBIX.

[TpakTrueckas padota «M3yueHne kauecTBa BOJbI U3 pa3IUUHbIX

IPECHBIX UCTOYHUKOBY. Onpenenenne (U3NUECKuX Mokas3arenaeil o0pas3loB BOJBIL:
3amaxa, 1BeTa, npo3payHoctu. OnpeaeneHe XuMUYECKUX TToKazaTenen

00pa310B BOJbl: HAJIMYUSI KATUOHOB KeJie3a, CBUHIA, XJIOPUI-MOHOB, HUTPATOB U
HUTPUTOB, )KECTKOCTH BOJIbI, AHUOHOB KMCIIOTHBIX OCaJIKOB.

MOJVYJIb 4. Mouutopunr nous (10/22 4)

Tema 4.1. buonHaukanus 3arpss3HEHUS TOYBEHHOM CPEBI

N3yuenue 3arps3Hennst no4B MockBbl. CTpyKTypa )KUBOTHOI'O HACEJICHUS

NOYBHI U (DaKTOPHI €ro pasHooOpa3usl. BiusHue TEXHOTEHHOTO 3arpsiI3HEHUS

Ha TMOYBEHHBIX Oecrno3BOHOYHBIX. DayHUCTHUECKass OuomHAuKauus. M3meHnenue
BUJOBOTO COCTaBa M KOJIMYECTBA MOYBEHHBIX M HAMOYBEHHBIX OECIIO3BOHOYHBIX
KUBOTHBIX KaK II0Ka3aTejab AaHTPOIIOTEHHOI'O BO3JEHCTBHS HAa OKPYKAKOLIYIO
cpeny. Beibop opraHuzMoB a1l AMarHOCTUKU COCTOSIHUSL TOYBEHHOM

cpenbl. DKOJIOTUYECKHE IPYIIIBI IOYBEHHBIX OPTaHU3MOB, XapaKTEPUCTHKA

rpynn. Mctopust pa3Butus M M3ydeHHs OMOMHIUKALMU MOYBBI B OTEYECTBEHHOM
HayKe.

[IpakTukym

N3yuyenue (HpU3MKO-XMMHUYECKUX CBOMCTB MOYB IIKOJBHOIO JBOPA. Y CTAaHOBJIEHUE
3aBUCUMOCTH MEXY (PU3UKO-XUMUYECKUMH CBOMCTBAMH MOYBHI U

YUCIIEHHOCTHIO 0€CITO3BOHOYHBIX.

OneiT «BbIsIBIIEHHE POJIU JOKIAEBBIX YEPBEN B TOYBOOOPA30BATEIILHOM

npoLecce».

OnbiT «BbIsBIEHHE 3aBUCHUMOCTH MEXAY (U3UKO-XMMHUYECKMMH CBOWCTBAMU
MOYBBI U YUCIEHHOCTHIO OECIIO3BOHOYHBIX).

[IpakTrueckas padbota «OnpenenaeHre KUCIOTHOCTH MOYBBI ¢ TOMOIIbIO
IIPUTOTOBJICHHBIX MHIUKATOPOB Ha PACTUTEIBHOM OCHOBE». IIpurorosiienue
UHIUKATOPHBIX OTBAPOB M MHAUKATOPHON OyMaru. OnpeiesieHue KUCI0THOCTH
00pa3110B MOYBBI UCCIAEAYEMBIX YYAaCTKOB: OTOOP U MPUTOTOBJIEHUE TOUBEHHOU
npoOsl. MccnenoBanne OKpacku NOJYYEHHbBIX PACTUTEIbHBIX HHIMKATOPOB B
KHUCJION M IIEJTOYHOM Cpeaax.

[Ipaktuueckas padora «OnpeneneHne KUCIOTHOCTH MOYBBI Pa3INYHbIMU
cnocobamm». OnpeaesneHre KUCIOTHOCTH MOYBbI C IOMOIIbI0 YHUBEPCAIBHOTO
MHAMKATOPa; ¢ moMollbio garuyuka pH nudposoil 1aboparopun « Apxumen»; ¢
IOMOILBIO MEJIOBOTO PACTBOPA.

OkcnepuMeHTalnbHass pabora «OrpenenaeHue CoAep)KaHUsS CBUHIA B 3€JIEHOM
Macce Ta30HHBIX TPABY.

DKcnpecc-MeTOAbl OLIECHKA TOKCHYHOCTH IIOYBEHHOM CPEJIbI C IIOMOIIBIO
OHOTECTOB.

OneiT «M3yueHne KadecTBa IBUIBLIBI PACTEHMM KaK IOKa3aTess 3arpsA3HEHUs
cpenbl OOMTaHUsA». YCTAHOBJIEHHUE 3aBUCMMOCTH KayeCTBa MbUIBIIEBBIX 3EPEH OT
YPOBHS (PU3NYECKOTO U XMMHUYECKOTO 3arpsI3HEHUSI CPEIbI.



OneiT «BexokecTh CEMSIH Kpecc-canara Kak [10Ka3aTellb 3arpsA3HeHus

nouBbl». BnusHue KauecTBa cpeapl OOMTaHHA HAa MOPQOJIOTHYECKHE U
AHATOMMYECKUE U3MEHEHHMSI PACTEHUN.

OnbIT «OHEprust NpopacTaHus CEMSH OJyBaHUYHMKA JIEKAPCTBEHHOIO KaK
NOKa3aTelb 3arps3HEHUs MOYBEHHOW cpelpl». M3yueHne sHeprum mpopacTaHUs
CEMSIH OJlyBaHYMKA, COOPAHHBIX C HECKOJBKHUX YYACTKOB C MPEANOI0KUTEIHHO
pPa3HOM CTENEHBIO MOYBEHHOI'O U aTMOC(EPHOTO 3arps3HEHUSL.

Tema 4.2. JloxaeBble YepBU KaK MHAUKATOPHI 3arps3HEHHOCTH ITOYBbI
Hcnonp3oBanne )XM3HEHHBIX (POPM JT0KIEBBIX U APYTHX OECIO3BOHOYHBIX

IIPU OLICHKE CTEIIEHU BO3ACUCTBUS aBTOTPAHCIIOPTA U IPYTUX 3arpsi3HUTEINIEIICH Ha
3KOCUCTEMBI YEPBEM.

DKOJIOrM4ecKHe TpyIIbl T0XKIEBbIX uepBeil. BiusHue xkiuMMmatudeckux (pakTopoB
Y TUIIA [I0YB HA PACIIPOCTPAHEHUE JI0XKAEBBIX YEPBEA.

[IpakTukym

HccnenoBarensckas padoTa «3yueHne 4MCcIeHHOCTH 0K IEBbIX YepBeEl

B Pa3JINYHBIX OMOIIEHO3aX KaK [TOKa3aTessl CTA0MIbHOCTH IOYBEHHON CPEIbI».
Onpenenenue ycnoBui 0OUTaHUS JT0XKAEBOTO YE€PBS U BIUSHUS CPEJIbl HA
YUCJIEHHOCTh M OMOMaccy Mo MOYBEHHBIM FOPU30HTaM Ha UCCIEAYEMBIX ydacTKax
ropona.

3. TemaTnueckoe INIAHUPOBAHHE C¢ YKazaHMEM KoJau4decrBa 4YacoB,
OTBOJAMMBIX HA OCBOECHHE KAXKA0! TeMbI

KajiennapHo-TeMaTH4ecKoe IUIaHUPoBaHue no npeaMery 11 kiaace (70 yacoB)

Ne | HaummenoBanue pa3jgesioB u | KosmvecTsBo OcHoBHBIE

n/n TeM 4acosB HaIPABJICHUA
BOCIIUTATEJIbHOU
NeSITeJIbHOCTH

Moayas 1. O01ue Bonpocsl
IKOJIOTMYECKOTr0 MOHUTOPHUHTA (8 4)

1 OKOJIOTHYECKUII MOHUTOPHHT. 1 LleHHOCTH HAYYHOTO
Hcropus pazsutus MO3HAHMS:
-OpUCHTaL A B
2 Bunp! 1 moacucteMsl 1 p u
ACATCIBbHOCTHU Ha
HKOJIOTUYECKOTO MOHUTOPUHTA COBPEMEHHYIO CHCTEMY
3 MeToab! HKOJIOTHYECKOTO 1 HAYYHBIX
MOHHUTOPHHIA IpeICTaBICHUI 00
4 buonnaukamus u €€ BUIbI 1 OCHOBHBIX
5-6 | KaptupoBanue 3arps3sHEHHBIX 2 3aKOHOMCEPHOCTAX
TKOB Pa3sBUTUA YCJIOBCKA,
y4dac IPUPOJBI U OOIINECTBA,
7-8 | GUTOMHIMKALMS KaK COCTaBHAs 2 B3AMMOCBS3AX

YaCTh KOJOTMYECKOr0 MOHUTOPUHTA YeI0BEKA C IPUPOTHON




Y COIMAJILHOM CpEeoit;
-OBJIQIEHUE SI3BIKOBOM

u YUTATEIbCKON
KYyJbTYpOil KaK
CpeACTBOM IIO3HAaHUA
MHpa;
-OBJIaJcHUE
OCHOBHBIMH HAaBbIKaMH
HCCIIEI0BATEIbCKON
JIeSITCIIbHOCTH,
YCTaHOBKa Ha
OCMBICJICHUEC OIIBITAQ,
HaOIIOAECHUH,
IOCTYIIKOB n
CTpEMIICHUE
COBEPIIEHCTBOBATH
IIyTH JOCTUXXCHUA
WHIUBUAYAIBHOT'O u
KOJIJICKTUBHOI'O
0J1aromoayuus.

MonyJb 2. IK0JIOTHYEeCKNd MOHUTOPUHT 3arpPsi3HEHUs

HAa3eMHO-BO31YyLIHOM

cpelbl: COBpeMEeHHbIE MeTOAbl OMOMHIMKAIIMOHHOTO

aHaJIM3a 3arpsI3HEeHUus

atMocepHoro Bo3ayxa (26 u)

9- | JIuXeHOMHIUKAIIUS 8 Tpynosoe:

16 IPUMEHEHUE

17- | OueHka cocTosiHUA Cpebl Ha OCHOBE | 8 TEOPETUYECKUX

24 | meTona GIYyKTyUpYyIOIIEH 3HaAHUU

ACHMMETPUH HAa TpPaKTUKE BO

25- | 'a304yBCTBUTEIBHOCTD U 6 BpeMs

30 | ra30ycToM4YMBOCTh paCTEHUN 71a060paTOPHBIX

31- | CHeXHBIH MOKPOB KaK MHAUKATOP 4 pabor

34 | 3arpsi3HEHUS
MIPUPOJTHOM CpeIbl

Moayab 3. MOHMTOPHMHI BOJAHOM cpeabl: OMOMHAMKAIIMS
3arpsi3HEHUs BOAHOU

cpensl (12 4)

35- | Metoab! THAPOOHOTOTHYECKOTO 6 LleHHOCTH HAay4YHOTO

40 | aHanmuza MO3HAHUS:

41- | Meroauka paboThl ¢ TpodamMu 6 - OBJIAJICHUE

46 | 3000eHTOCA OCHOBHBIMU
HaBBIKAMH
UCCIIeIOBATEIIHCKOM
JeSITeTIbHOCTH,

yCTaHOBKA Ha




OCMEICIICHHUE OITBITA,
HaOIIOACHUH,
MTOCTYITKOB u
CTpEeMJICHHUE
COBEPIIICHCTBOBATH
OyTH  JTOCTHOKCHUS
WHIVNBUIYaTLHOTO U
KOJIJICKTUBHOTO
Onaromnomxyyusi.
dopMHUpOBaHKE
KyJbTYPBI 3I0POBbS
U SMOILMOHAJIBLHOIO
OJaronoxyyus:
-COOJII0ICHHE
TIPaBUIT
0e301acHOCTH, B
TOM YHCJIC HABBIKOB
0€301macHOro
ITOBEICHUS B
WHTEPHET-CPEIC

MonyJb 4. MoHUTOpPHUHT 104B (22 4)

47- | buonHAMKAILMS 3arpsA3HEHUS 17 LleHHOCTH HAy4YHOTrO

63 | MOYBEHHOM Cpeibl IMO3HAHU:

64- | JloxneBblie YepBU KaK MHANKATOPBI | 5 - OBJIaJICHUE

68 | 3arpsI3HEHHOCTH TOYBBI OCHOBHBIMU

69- | Peseps. 2 HaBbIKAMH

70 HACCIIEN0BaTEIHLCKOMN
JIESITETLHOCTH,
yCTaHOBKA Ha
OCMBICJICHHE OIBITA,
HaOJIIOICHUH,
MOCTYIIKOB U
CTpeMJICHUE
COBEPIICHCTBOBATh

OyTH  JOCTH)KCHUS
MHIMBUAYAIBHOTO U
KOJIJIEKTUBHOTO
OJ1aronoxyyusl.
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