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OO0mas xapakTeprucTHKa IPOrpaMMbl

B conepkanuu Kypca fenaercs akieHT Ha YCUIICHUH IeATeIbHOCTHOTO KOMIIOHEHTA, YTO
OTIPEICIIIETCS COIMATBHBIM 3aKa30M COBPEMEHHOTO OOIIECTBA B CBS3H C BO3PACTAOIINM
AHTPONOTEHHBIM BO3/ICHICTBHEM Ha BCE MPUPOJIHBIE CPEIbI U, KaK CIEACTBUE,
YBeJ'II/IT-II/IBaIOHII/IMI/ICH 9KOJOTUYCCKNUMHAU pI/ICKaMI/I. IL]'I?I 3KOJIOTHUYCCKOT O 06pa30BaHI/I5[
OpTraHHU3aIHs OMCKOBO-UCCIIET0BATENBCKON JESITENHHOCTH B COITMOIIPHUPOTHOM OKPYKEHUU
HMeeT 0co00€e 3HAUEHHE.

U nydiryro BO3MOXKHOCTb JUISl 3TOTO JTAET OpraHu3alus HIKOJIbHOTO 3KOJIOTHYECKOr0
MOHHUTOPHHTa — Ipolecca HAOMI0IeHUH 3a M3BMEHEHUSMHU, IPOUCXOASIIUMH B OKpPY’KaIoIIen
ydalierocsi IpUpoHOM cpefie, a TAKKe UX OLIEHKa, IPOrHO3, 00CYKI€HHE U BbIpabOTKa Mep,
HalpaBJIEHHBIX Ha OCYIIECTBICHHE HKOJIOTHUECKUX pelieHuii. BoBeuenue yqammxcs B
MOHHMTOPHHTOBYIO J€STEIILHOCTH Oy/IeT cllocoOCTBOBATh MPUOOPETEHUIO UMH KaK HayYHBIX
3HAaHUH SKOJIOTUYECKOT0 U MTPUPOJOOXPAHHOTO XapaKTepa, TaK U MPAKTUUYECKUX YMEHUH U
HaBBIKOB. MaTepua, HaKOIJICHHBIN U MPOAHATN3UPOBAHHBIN B T€UEHHE HECKOIbKUX JIET,
CO3/aCT OCHOBY CTaHOBJIEHHS Y YHaIllUXCsl MUPOBO33PEHUYECKUX OPUEHTALNN KOIBOJIIOLMOHHOIO
Xapakrepa.



Ha 6a3e neatpa "Touka pocTa" obecrieunBaeTcst peaqu3anus 00pa3oBaTeIbHBIX IPOrpamMm
€CTECTBEHHOHAYYHON M TEXHOJIOTUYECKON HAIPaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHH C
TpeOOBaHUAMH 3aKOHO/IATENIbCTBA B cepe 00pa30BaHUs U C yIETOM PEKOMEHIaIuH
®enepanbHOTO OMEpaTopa yueOHoro npeamera «buomorns.

OCHOBHBIE UJEHU Kypca:

— €MHCTBO MaTEpPUaJIbHOIO MUPA;

— BHYTPH- U MEKIIPEIMETHAS UHTETPALIUS;

— B3aMMOCBSI3b HaYKH U IIPAKTHUKY;

— B3aHMMOCBSI3b YEJIOBEKA M OKPYKAIOIIEH CPEIbI.
Bunpe! nesTenbHOCTH.

[Ipennaraemas B mporpaMme OpraHu3alus 3aHATUN IPEANOIAracT, IOMUMO 3HAKOMCTBA C
TEOPETUYECKUM MATEPUAJIOM, [IPOBEACHUE IKCIIEPUMEHTOB, KaK KPaTKOBPEMEHHBIX, TaK U
JUTHTEIILHBIX, HAOJIFOICHUH, JTA0OPATOPHO-TIPAKTHYECKHX, HCCIIE0OBATEIIBCKUX U TIPOSKTHBIX
paboT MO U3YYEHUIO FIKOJIOTMUECKON TUHAMUKH FOPOJCKUX YKOCUCTEM M X COCTABHBIX YacTeH.
Teopernueckne U MPaKTHUECKUE 3aHATHS TPEJJIaraeTcs MPOBOJAUTH KaK B YCIOBHUSIX KaOMHETA,
TakK U B (hopMe MOJIEBOT0 MPAKTUKYMA.

e kypca:

. q)OpMI/IpOBaHI/IC OKOJOTHYCCKHUX 3HaHPII>i, YMeHI/Iﬁ U KYJbTYPbI HIKOJIBHHUKOB B XO/I€
TeopeTHHGCKOfI MMOATOTOBKH M IIOMCKOBO-HCCIICIOBATEILCKOM JACATCIIBHOCTH,

e KOMINIJICKCHAasA OLICHKA U IIPOTHO3 M3MECHEHMI COCTOSIHUS 00HEKTOB COHHOHpPIpOI[HOfI
Cpeabl 1OJA BIUAHHUCM €CTCCTBCHHBIX U dHTPOIIOI'CHHBIX (baKTOpOB.

3apaum kypca:
L] Pa3sBUTHEC MHTCPECA K OKOJIOTHUHN KaK HayLIHOI\/'I JUCHTUITIINHE,

e MPUBUTHC UHTCPECA K HAYYHBIM UCCJIICJOBAHUSAM HAa OCHOBC OCBOCHUA MCTONOB U
MCTOJHUK IO U3YYCHHIO 9KOCUCTEM, OpTraHHU3allun MOHI/ITOPI/IHFOBOI\/JI JACATCIIBHOCTH C
HCIIOJIB30BaHHUEM O60py,Z[OBaHI/I$I I_IeHTpa «Touxka pocCTa»,

° Hpoq)CCCHOHaHbHaH OpHUCHTalud IKOJIbHUKOB,

° q)OpMI/IPOBaHI/Ie TOTOBHOCTHU IIKOJBHHUKOB K CONUAJIBHOMY BSaHMOHCﬁCTBHIO 1o
BOIIPOCaM YIIYUHICHUSA Ka4€CTBa oxpyxcaromeﬁ CpCAbl, BOCIIMTAHUC U IIpOIlaraHia
aKTUBHOU rpamz:chxoﬁ MMO3UIMHU B OTHOMICHWH 3allIMUTBI 1 COXPAaHCHUA ITPUPOIbI.

Peann3anust 5K010rM4eCKON OATOTOBKHY yJalIUXCsl B COOTBETCTBUH C JAHHOW MPOrpaMMON
00y4yeHHsI CBs3aHa C OpraHU3aluell MOMCKOBO-HCCIEI0BATENbCKOM IeATEIbHOCTH YUAIUXCS 110
BOIPOCaM MOHUTOPHUHTA COLIMONIPUPOIHBIX 00BEKTOB OKPYKAIOIIEH CPEIbI.



Conep:kanue nporpamMmmal
MOAYIIb 1. Obugue 6onpocel IK0102u4eCKO20 MOHUmMOPUH2a (8 1)
Tema 1.1. Ixkonozuueckuit monumopune. Hcmopusa pazeumus

[TonsiTrie 06 HKOIOrMYECKOM MOHUTOPUHTE (MOHUTOPUHIE OKpYKatowiei cpeabl). Lenu
HKOJIOTUYECKOr0 MOHUTOpUHTA. M3 ncTopun co3panus cucteMbl MOHUTOpUHTa B Poccuu.

Tema 1.2. Buowt u noocucmemul IKOA02UHUECKO20 MOHUMOPUH2ZA

Knaccudukanus BU0B 9K0JI0OTMY€CKOr0 MOHUTOPUHTA: 10 TPOCTPAHCTBEHHOMY IPUHIIAITY —
JIOKaJIbHBIN, PETUOHAIBHBIN, HAIIMOHAIBHBIN, MEXIOCYJapCTBEHHBIN U TTTOOANBHBI; IO 00BEKTY
ciexxeHuss — (HOHOBBIN (0a30BbIi ), UMIAKTHBIN (TOYCHHBIN), TEMATHYCCKUI; 10 TIPUPOTHBIM
KOMITOHEHTaM — I'€0JIOTMYECKH, aTMOC(EPHBINA, THAPOIOTHUECKUH, Te0(U3NIECKUH,
IMOYBEHHBIH, JIECHON, OMOJIOrHYECKHH, T€000TaHUIECKHI, 300JIOTHYECKHI; 10
OpraHU3alMOHHBIM 0COOEHHOCTAM — MEXAYHapOAHbIN, TOCYAapCTBEHHBIN, MyHULIUIIAIbHBIN,
BEJIOMCTBEHHBII 1 00111eCTBEHHBIN. [10ICHCTEMBI 2KOTOTUYECKOTO MOHUTOPUHTA:
reo(pu3NYECKUid, KITMMAaTHUECKUH, THIPOMETEOPOIOTHICCKUH, OMOJIOTHUECKUI, MOHUTOPHHT
310pOBbSI HACEJIEHUS. Y POBHU MOHUTOPUHIA: JETAIbHBIN, JTOKAIbHBIA, PETUOHAIbHBIM,
HAIIMOHAJIBHBIN U rI100aIbHBIN. OO0BEKTHI HAOIIOAEHUS 1 II0Ka3aTEIIH.

Tema 1.3. Memoowvt IK0102UY4ECKO20 MOHUMOPUHZA

Mertonbl ncciie0BaHus: TMCTAHLIMOHHBIE (a9pOKOCMUYecKHe) U HazeMHble. [loHsTHe 0
OMOJIO0rH4eCKOM MOHUTOPUHTE. BrOIOrnueckii MOHUTOPUHT KaK METOJ UCCIIEI0OBAHUS: 3TAIIbI
u copepkanue. [lonsatue o OnonHaMKaLMU Kak MeToze uccienoBanus. IlpenmyiiecTsa KUBbIX
WHJUKATOPOB. MOHUTOPHHT COCTOSIHUS IPUPOIHBIX pecypcoB B Poccum.

Tema 1.4. Buounouxauus u eé euobvt

[TonsTre o OnonHaukanuu. Knaccudukarus 1 xapakTeprucTUKa BUOB OMOMHTUKALIUU:
crennduaeckas u Hecnienuduueckass OMOUHIUKAIIMS; TTPsiIMasi U KOCBEHHAs] OMOWHTUKAIIHS
pEerucTpupyroIas OMOMHIUKALMS U OMOUMHAUKAIIHS 110 aKKYMYJISIIUH.

Tema 1.5. Kapmuposanue 3a2pa3sHéHHbIX YUACMKOE

[TpoBeneHmne kKapTUPOBAHUS 3arpsI3HEHHBIX YYaCTKOB: 3Talbl pabOThl U UX COJIEpKaHUE.
CopneprkaHue MOJArOTOBUTENIBHOTO 3Tana padoThl: COOp AAHHBIX 00 UCTOYHMKAX 3arpsA3HEHUS;
coJiep’KaHue XapaKTepUCTUKH MPOMBIIIIEHHBIX 00bekTOB. COOp MaTepuaia o0 NpupoIHO-
KJIMMAaTHYECKUX YCIOBHIX oOcneayemoit Tepputopun. ConepkaHue OCHOBHOIO 3Tana paboThl:
OLICHKa aHTPOIIOI'€HHOT'0 BO3/IEUCTBUS Ha OKpYy»karolyto cpeny. Hanecenune nngopmanuu Ha
KapTy: 00bEM HH(POPMAITUH U TIOPSIIOK HAHECEHMUS.

Tema 1.6. (Dumoulwukauuﬂ KaK cocmaeHasn 4acmbv IK0J102UU€CK020 MOHUmMoOpunza

DOUTOUHIMKALIMS KaK OJWH U3 METOJIOB OLIEHKHM KayecTBa OKpy:karoiien cpenbl. [lonarue o
dbuToMHIUKAIMY U PUTOMHANKATOpaX. BoaMokHOCTH MeTo10B hpuTonHAuKauu. OpraHu3Mbl-
PETHCTPATOPHI U OPTraHU3MBI-HAKOIIUTENN. Y UET BHEIIHUX U BHYTPEHHHUX (DAKTOPOB MIPU
npoBeeHNH OnoHaAuKauu. Mopdonornyeckue H3MEHEHHs PAaCTeHH, UCTIOIb3yeMbIe B
OomonHMKAIMU. VI3MEHEHUsT OKpaCKU JTUCTHEB: XJIOPO3bI, HEKPO3BI, TPEKICBPEMEHHOE
yBsiaHue, AeQoaualis; H3MEHEHUsI pa3MePOB OPraHOB, POPMBI, KOJIUYECTBA U MOJIOKECHUS



OpraHoOB, KH3HEHHOH (POpMBI, KM3HEHHOCTU. OCHOBHBIE PACTEHUS! — MHIUKATOPHI 3arpsI3HEHHS
atMocepHoro Bo3znyxa. M3 uctopuu Bonpoca pa3Butusi GUTOMHIUKALNMU Kak MeTosa. Bkiazg
3apyOeKHBIX U OT€YECTBEHHBIX UCCIIE0BATENICH.

MOJAVYJIb 2. Jxo0rn4ecKuii MOHUTOPUHT 3arpsi3HEHUsI HA3€MHO-BO31YIIHOM cpeabl:
COBpPEMEHHbIE MeTOAbl OMOMHIMKALMOHHOI0 AHAJIN3A 3arPA3HEHUS AaTMOC(HEPHOro
BO3/1yXa (26 4)

Tema 2.1. Jluxenounouxkauyus

JInmaitHuky Kak onpeneauTeNny 3arpsa3HeHUs BO3AYIIHON cpeapbl. [lonsTHe 0 numaiHuKax u
MeTojie nuxeHonnaukanuu. Ctpoenue iumainuka. BzanmoseiictBue rpubda u BOJOPOCIIH.
[TonsiTue o Taymuiome (cioeBuile). TUIBI TUIIAHHUKOB MO BHEITHEMY BUY TaJIOMOB: HaKUITHbIE
(KOpKOBBIE), JINCTOBATHIE U KyCTUCThIE. XapaKTEpUCTUKA TUIIOB JUIIAHUKOB. BiusiHue
XUMHUYECKHUX BEIIECTB Ha JIMIIAHHUKU. MI3MeHeHus: Ha MOP(OIOrHIecKoM U aHATOMO-
(U3HOIOTHYECKOM YPOBHSIX. JJOCTOMHCTBA M HETOCTATKH JTUXCHOMHINKAIIMYA KaK METOA
M3YYEHHUS 3arpsi3HEHUs OKpyKarolei cpeasl. Metossl yuéra numiaiinukoB. PasHoobpasue u
XapaKTePUCTHKA METOJOB YUETa JIMIMAHHUKOB: METO/IbI MAPIIPYTHOTO YUETA; METO MpOodHIiei;
CTaIlIOHAPHBIE METObI U METOJ] MPOOHKIX IUToIIaei. [TlapameTpbl KOTMYECTBEHHOTO yuéTa
JUIIATHUKOB: BCTPEUAEMOCTh (4acTOTa BCTPEUYAEMOCTH) U KBaApaT (yu€THas TJI0MIAIKA).
Kpatkas uctopus pa3BUTHS JTMXECHOUHIUKALIUH.

Ilpakmukym

Onvim «OnpeneneHne cBs3ei BOIOPOCIH U Tprda B COCTAaBE JIMIIAMHNAKA»: ONPEICICHIE
MPOYHOCTH CBSI3€H BOJAOPOCIH U I'pruda B COCTaBe JUIIAMHNKA, BO3MOKHOCTH HX Pa3AeIbHOTO
CYILIECTBOBAHMSI.

Hccneoosamenvckasn pa60ma «OnpeneneHI/Ie CTCIICHU 3arpA3HCHUA BO3AYyXa 10 COCTOAHUIO
JINIITARHIKOB: OonpeaACIICHUEC CTCIICHU ITOKPBITHA U CTCIICHU BCTPCUACMOCTH TUIIOB
HHmaﬁHHKOB; OIpCaACICHUC pasMCPOB PO3CTOK U JKM3HECITOCOOHOCTH JINIIANHUKOB.

Tema 2.2. I'azouyecmeumenbHocms u 2a30ycmoudueocmy pacmeHuil

BimmstHue 3arpsi3HATENEN Ha XUMHYECKUE TIPOLECCHI, IPOUCXOISIINE B KJIETKaX PaCTEHUN.
BHeniHue npu3Haky NOBPEKICHNS pAaCTCHUM TOKCUYHBIMU BemecTBaMu. [TonsTue o
ra30yCTOMYMBOCTH U Ira304yBCTBUTEILHOCTH PACTEHUM. AJjanTanus pacTeHU K JeMCTBUIO
ra3oB. MexaHM3Mbl YCTOHYMBOCTH pacTeHHU K HeOIaronpusaTHeIM (hakropam. buonoruueckas,
aHaTOMO-MOpQo- toruueckas u GU3n0I0ro-OMOXUMHYECKas ra30yCTOMYMBOCTh. BiusHue
KJIIMMaTHYECKHUX YCIOBUM TEPPUTOPUH HA ra30yCTOMYNBOCTh PACTEHUM. [ pynibl ycTOHYNBOCTH
pactenuid. lllkana oneHKM ra30yCTOMYMBOCTH pacTeHUM. POb 3eI€HBIX HACAKICHUH B
OUYHMILEHUH FOPOACKOro Bo3ayxa. IIbuiesanepkuBaronye CBOMCTBA PA3INYHbIX IIOPOJ 1EPEBLEB
U KyCTapHUKOB. XapaKTepUCTUKA PACTEHHH 110 MbUIEPHUIBTPYIOLIEH CIIOCOOHOCTH.
XapakTepHUCTUKA JPEBECHBIX MTOPOJ U KYCTAPHUKOB IO KJIACCaM ra30yCTONYUBOCTH.

IlIpakmukym

IIpoexmno-uccredosamenvckas paboma «V3ydeHne COCTOSHUS paCTUTEIBHOCTU U pa3paboTKa
IIPOEKTa O3EJIEHEHNUsI CBOETO MUKpOpalioHay. OnpeesieHne BUA0BOr0 COCTaBa ApPEBECHO-
KYCTapHUKOBBIX MTOPOJ, MOBPEXACHUN U 3a00eBaHuil. I3yueHne coCTOSHUS JPEBECHBIX MTOPOJ
BJI0JIb @BTOJIOPOT € Pa3JINYHON CTENEHbI0 Harpy3ku. CocTaBlieHHuE KapThl 1a30yCTONYUBOCTH
JIPEBECHO-KYCTAPHUKOBOM PaCTUTEIBHOCTH paliOHA IPOKUBAHUS HA OCHOBE JAHHBIX
poBeIEHHOTO UccenoBaHus. Pa3paboTka MpoeKTa 03e/IeHeHNs CBOET0 MUKPOpaioHa.

Tema 2.3. Cuercnulii NOKp08 KaK UHOUKAMOP 3a2PA3ZHEHUS NPUPOOHOIL CPeObl



CHEeXHBIN TOKPOB KaK MHAMKATOP MPOLIECCOB 3aKUCIECHUS IPUPOIHBIX Cpell. DTarbl
3arps3HEHUs] CHEXKHOTO ITOKPOBA.

Ilpakmukym

HUccnedosamenvckas paboma «CHEXHBINA TOKPOB KaK HHIUKATOP 3arpsa3HEHUs] aTMOC(EPHOTO
BO3JlyXa TOPOJICKON cpenbl». MeTouka paboThl CO CHEXKHBIMH ITpobamu: 0TOOp mpolb cHera,
npeaBapuTenbHas 00paboTka npoo, MoAroToBKa Mpookl, pacTaminBanue mpoosl. OnpeneneHue
Macchl IOCTYIICHUH cHera Ha o0cienyemMyto Teppuropuio. KommuecTBeHHOE onpeesieHue
3arps3HAIUX BemecT. OnpeneneHue GU3n4ecKuX CBOMCTB TaJIOro CHEra: Mpo3pavyHOCTH,
MHTEHCUBHOCTH U XapakTepa 3amaxa, [BETHOCTH. MeTo/iiKa ONpeeNieHNs] XUMHUYECKUX CBOWCTB
TaJIOTO CHEra: ONpPEeAEICHUE KUCIOTHOCTH, COAECPKaHNUsl OPraHUIECKUX BEIECTB, CIIOCOOBI
OIIpeJIeTICHUS] HAIMYHS HOHOB JKeJie3a, CBUHIIA, ME/IH, XJIOpa, CYIb(haT-nOHOB.

Tema 2.4. Oyenka cocmosanus cpedvl HaA OCHOBE MEemooa (hayKmyupyrouien acummempuu

AcuMMeTpHs TUCTOBOTO ammapara Kak [oKaszareib CTPECCOBBIX (pakTopoB. TpeboBaHus K
BUJaM-OMOMHANKATOpaM. MeTO/ bl OIIEHKH CTPECCOBOTO BO3ICHCTBYS HA PACTCHUS:
Mopdosornueckre (HaTM9Ire XJI0PO30B U HEKPO30B, U3MEHEHUS JJIMHBI U MACCHI JINCTHEB) U
duznonoro-ouoxumMuyeckre (OBOAHEHHOCTD, MUTMEHTHBIHN cocTaB). [lonsTre 0
baykTyupyromei acuMMeTpun. MoienbHbie OOBEKTHI.

Ilpakmukym

Hccneoosamenvckasn paboma «3yuenne QrykTyupyroiieid aCHMMETPUU Y PACTEHUN Kak
MoKa3aTelisi KadecTBa Cpe/ibl oOuTanusy. Pekomennanuu mo orbopy Marepuaina u paboTe ¢ HUM.
XapakTepucTrUKa UCCIEIYEMbIX YUaCTKOB paiiOHa [0 HAJIMYUIO CTALIMOHAPHBIX HCTOYHUKOB
3arpsi3HEHUs U 110 TPaHCHOPTHOU Harpy3ke. OOpaboTKa JaHHBIX 110 OLEHKE CTaOUIbHOCTU
pa3BUTHUSA C UCTIOIH30BAHMEM MEPHBIX MPU3HAKOB (IIPOMEPOB TUCTa). Pacuér mokazarenei
acummeTpuu. OLleHKa KauecTBa CpeJibl 110 3HAUEHUIO MHTErPajIbHOr0 MOKa3aTesl CTaOMIIbHOCTH
pa3BuTHA. MeToauKu U3yueHus napaMeTpoB GIyKTYUPYIOILIEH aCUMMETPUH JIUCTHEB: U3yUEHUE
napameTpoB (PIYKTYUPYIOIIEH aCHMMETPHH JINCTHEB OEPE3BI TOBUCIION, JTUTIBI CEPIIECTUCTHOM,
KJIEHA OCTPOJIUCTHOTO, JTy0a yepernryaToro.

Hccnedosamenvckas paboma «Pacu€THas olleHKa KOJIMYeCTBa BHIOPOCOB BPEAHBIX BEIIECTB B
BO3/JyX OT aBTOTpaHCHIOPTa». Pacuér cpeqHeCyTOYHOr0O NOTOKA aBTOTPAHCIIOPTA Ha
KOHTPOJIBHBIX Y4aCTKaXx; yAEIbHOI0 pacXo/a TOILIMBA; KOJIMYECTBA TOIUIMBA Pa3HOIO BUA,
CKUIaeMOro0 JIBUTaTeIsIMA aBTOMAILNH; KOJMYECTBA BbIICINBIINXCS BPEIHBIX BEILIECTB.
HccnenoBatenbckas padoTta «OleHKa COCTOSHUS ApeBocTos napkay. [IpoBenenue
MHBEHTapU3alliK JPEBECHBIX HACAXK/IEHUN N3ydyaeMoi TeppuTopuH (KIHYEBOr0 y4acTKa).
Pacuét BbICOTBI 00BEKTOB 0€3 crielUalbHBIX TPUOOPOB pa3InYHBIMU criocobamu. OnpeaeneHue
OKPY’KHOCTH M IMaMeTpa CTBOJIA; IPUMEPHOTO BO3PACTa IEPEBHEB UCCIENYEMOM TUIOINAIKH.
Cocrasnenue ¢popMmyisl 1peBocTosi. OnpeneneHue coCTOsTHUS JPEBOCTOS MapKa C
WCITOJIb30BAaHNUEM MTPOCTEUIIECH IIKAIIBI.

MOAYJIb 3. MOHUTOPHHI BOJHOM cpeabl: OMOMHIUKALUS 3arPsI3HEHUS BOJHOM Cpeabl
(12 yacoB)
Tema 3.1. Memoowl cudpoodouonozuuecko2o ananu3a

['uapoOnoNOTHUeCKUi aHaIN3 Kak OUOJIOTHUYECKUI METOJ OI[CHKH KauecTBa BOJIbL. [1oHATHE O
ruapoOHoIOrnYecKoM ananu3e. [loka3arenu CTeneHu 3arpss3HeH s : BUIOBOE pPasHOOOpasue,
IUIOTHOCTD BUJIOB, TNIOTHOCTh OPTaHU3MOB, TUIOTHOCTh OMOMACCHI U TIOKa3aTeIbHOC 3HAYCHHE
BUIOB. Pacuérnrie HHCKCHI B OKOJIOTHUYCCKOM MOHUTOPUHIC: UHACKCHI, UCITOJIB3YIOIIHE
XapakTep MUTaHUS OPraHU3MOB. HIEKChI, UCTIOJIB3YIOIINE COOTHOMIEHHE KPYITHBIX TAKCOHOB.



OrieHKa KauecTBa SIKOCUCTEMBI 110 MHJICKCaM BUIOBOTO pa3HooOpa3us. OlieHKa 30H
carmpoOHOCTH T10 IMOKa3aTeIbHBIM Opranu3Mam. OIeHKa KauecTBa YKOCUCTEMBI 110
COOTHOLICHHUIO KOJIMYCCTBA BUI OB, YCTOFI‘{HBBIX u HCYCTOP'I‘{HBLIX K 3arpA3HCHUIO. I/IHI[CKCBI
obmHOCTH (cx0ncTBa). KpaTkas xapakTeprcTuka OMOJIOTHYECKUX METOIOB OIICHKH 3arpsi3HEHUS
BOJI: IPEUMYIECTBA U HeaocTaTku. CanpoOHOCTh oprann3mMoB. OleHKa CTENEeHH
3arpsi3HEHHOCTH BOJI 11O MTOKA3aTebHBIM (MHAMKATOPHBIM) Oopranu3mMam. [loHsTHe o carpoo
HOCTH, CAliPOOHOCTH BHJIa, CHCTEME CarpOOHOCTH. 30HBI canpoOHOCTH: OJIUTocarpoOHbIe, OeTa-
Me30canpoOHble, allb(ha-Me30canpoOHbIe U MOHCcanpoOHbIe; UX XapakTepucTuka. ®akTopsl,
BIIUSIONINE HA CAalIPOOHOCTH BOIOEMA.

Tema 3.2. Memoouka pabomul ¢ npodamu 3006enmoca

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

Ilpakmukym

Cocmaenenue nacnopma xapaxmepuzyemozo 6000éma. Onucanne OCHOBHBIX 3KOJIOIMYECKHX
0CcOOEHHOCTEHN BOOEMA: LIBET, IPO3PAYHOCTh, TEMIIEPATYPA, 3aax. BelsiBiIeHNE CcTENEHH
AQHTPOIIOT€HHON HArpy3KU Ha BOAHBIM OMOreoneHo3 MyTéM IPUMEHEHHUS METOAa 300UHUKAIIUH.
Omnpenenenue kjacca KauecTsa Boji. BbIsiBIEeHNE cTENEHU aHTPOIIOI€HHOW HAarpy3Ku Ha BOJHBIN
OMOreoneHo3 MyTéM IpUMEHEHHUs MeToAa (PUTOMHAMKALIMU. DKCIPECcCc-OlleHKa KauecTBa BOJIbI
110 ceMeNCTBY pACKOBBIX. [IpakTueckas padota «3ydyeHne kauecTBa BOJbI U3 pPa3IUUHbIX
IPECHBIX UCTOYHUKOBY. OnpeseneHue Gu3nIeckux nokaszaresneil 00pasloB BOAbIL: 3amaxa,
1[BETA, po3payHocTu. OnpeeseHne XMMUYECKUX MOoKa3aTeseil 00pa31oB BOAbI: HAINYMUS
KAaTHOHOB JKeJle3a, CBUHLIA, XJIOPUA-HOHOB, HUTPATOB U HUTPUTOB, KECTKOCTH BOJIbI, aHHOHOB
KHMCJIOTHBIX OCAJIKOB.

MOJAYJIb 4. MoHUTOPHUHT NOYB (22 4)
Tema 4.1. Buounouxkayusa 3azpA3HeHUA NOYGEHHOU CPEObl

Nzyuenue 3arpsisHeHus nouB HoBokyOaHckoro paiiona. CTpyKTypa )KUBOTHOI'O HACEJIEHUS
NOYBBI U (PAKTOPHI €0 pa3HOOOpa3us. BiMsHNEe TEXHOT€HHOTO 3arps3HEHUS Ha TOYBEHHBIX
Oecno3BoHOUHbIX. DayHUCTHUECKas OMonHIuKanus. l3Menenue Bu10BOro cocraBa u
KOJINYECTBA MIOYBEHHBIX M HAIIOYBEHHBIX OECIIO3BOHOYHBIX KMBOTHBIX KaK [MOKa3aTelb
AHTPOIIOTEHHOTO BO3/ICHCTBUS Ha OKPYXKAIOUIyto cpeny. BeiOop opranu3mMoB Juisi TMarHOCTUKU
COCTOSIHUS TIOUYBEHHOU CpeJibl. DKOJOTMYECKUE TPYIIIBI TIOYBEHHBIX OPraHU3MOB,
XapakTepucTHKa rpymil. Mctopus pa3BuTus U n3ydeHust OMOMHIMKALIUU TOYBHI B
OTEYECTBEHHOU HAYKe.

Ilpakmuxym V3ydeHne GU3NKO-XUMHUYECKUX CBOWCTB ITOYB MIKOJIBHOTO IBOPa. Y CTAHOBJICHUE
3aBUCUMOCTH Me)K)]y (i)I/ISI/IKO'XI/IMI/ILIGCKI/IMI/I CBOﬁCTBaMH IIOYBbBI U YUCJIICHHOCTBHIO
0€eCII03BOHOYHBIX.

Onvim «BpIsiBI€HNE POJIU 10K/IEBBIX YEPBEH B MOYBOOOPA30BATEIHHOM IPOIIECCED.

Onvim «BpIsiBIEHNE 3aBUCUMOCTH MEXY (PU3UKO-XUMHUYECKUMU CBOMCTBAMU MOYBHI U
YHUCICHHOCTBIO OECIIO3BOHOUHBIXY. [Ipakmuueckas paboma «OrpeieleHne KUCIOTHOCTH MTOYBbI
C TIOMOIIIBIO MPUTOTOBJIEHHBIX UHAUKATOPOB HA PACTUTENBHON OCcHOBEY. [Ipurotosnenue
MH/IMKaTOPHBIX OTBAPOB U MHIUKATOPHOM Oymaru. OnpezaeneHne KUCIOTHOCTH 00pa31oB MOYBBI
HCCJIETyeMbIX YU4aCTKOB: OTOOp M MPUTOTOBJIEHHUE TOUBEHHOI MpoOkl. ccnenoBanne okpacku
MIOJIyYEHHBIX PACTUTENBHBIX HHANKATOPOB B KUCIIOHN U LIEIOYHOM Cpefax.



Ipakxmuueckas paboma «OnpeneneHne KUCIOTHOCTH MOYBBI PAa3IMUYHBIMU CIIOCOOAMM.
Omnpenenenne KUCIOTHOCTH TIOYBHI C TOMOIIBI0 YHHUBEPCAIBHOTO HHAMKATOPA; C TIOMOIIBIO
natunka pH mudpooit mabopaTopun; ¢ TOMOIIBI0 METIOBOTO PacTBOPA.

Okcnepumenmanvuas paboma «OnpeneneHue coiepkaHus CBUHIA B 3eJIEHON Macce ra30HHbIX
TpaB». DKCIPECC-METO/Abl OLIEHKH TOKCUYHOCTH MOYBEHHOW CPeJIbl C TOMOIIbI0 OMOTECTOB.
OmnpiT «M3yueHne kayecTBa MbUIBLBI PACTEHUH KaK IMOKa3aTels 3arps3HEeHUs cpelibl OOUTaHUS.
YcTaHoBIEHNE 3aBUCUMOCTH KayeCTBa MbUIbLIEBBIX 3€PEH OT YPOBHS (PU3HUECKOTO U
XUMHUECKOT0 3arps3HeHus cpeabl. OnbIT «BexokecTh CEMSIH Kpecc-canara Kak oKas3aTellb
3arpsi3HEHUs MOYBbD». BinsHue kauecTBa cpeibl 0OMTaHUS Ha MOP(OIOrHIecKHue U
AQHATOMUYECKUE U3MEHEHUS pacTeHUll. ONbIT « DHEprus NpopacTaHus CEMSH OyBaHUMKA
JIEKApCTBEHHOI'0 KaK [0Ka3aTeNb 3arpsI3HEHUs IOYBEHHOM cpelibl». M3yueHnne sHepruu
IPOPACTaHUs CEMSH OJTyBaHYHMKA, COOPAHHBIX C HECKOJIBKUX YYACTKOB C MPEAIOIOKUTEIEHO
pa3Hoil CTENEeHbI0 MOUYBEHHOTO  aTMOC(EPHOTO 3arps3HEHHUS.

Tema 4.2. /loxncoeevle uepsu Kaxk uHOUKAMOPbL 3a2PAZHEHHOCHU NOYEbL

Vcnonb30BaHue )KU3HEHHBIX (POPM JI0KIEBBIX U IPYTHX O€CIO3BOHOYHBIX MIPU OLIEHKE CTEIIEHU
BO3/ICIICTBUS aBTOTPAHCIIOPTA U IPYTUX 3arpsi3HUTENIEH HA 3KOCUCTEMBI YepBEH. DKOJIOrHUYECKHe
IpYMIIbI JOXKAEBBIX YepBeil. BausHue kiauMaTtnueckux (akTopoB U THIIA IOYB HA
pacnpoCcTpaHeHUE JOKIEBbIX YEPBEH.

Ilpakmukym

Hccneoosamenvckasn paboma «I3ydeHne YUCICHHOCTH JOKIEBBIX YEPBEH B pa3IMUHBIX
OMoIIeHO3aX KaK MMOKa3aTessl CTaOMILHOCTH MTOYBEHHOH cpenbl». OnpeneieHue yeaoBHid
0o0WTaHUs T0KIEBOTO YEPBS U BIUSHUS CpEIbl HA YUCICHHOCTh U OMOMACCy 10 MOYBEHHBIM
TOPU30HTAM Ha UCCIIEyEMbIX y4acTKax

YyeOHo-TeMaTHYECKHI IJIAH

1 rox o0y4enus

Ne Ha3BaHue TeMbl Teopust NpaKTHKA BCEro

1 | MOAYJIb 1. O6wue 6onpocut 5 3 8
IKOI02UHECKO20 MOHUMOPUH2A

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

3 Tema 1.2. Buowi u noocucmemul 1 0 1
9KOJIO2UHECKO020 MOHUMOPUHEA

4 Tema 1.3. Memoowi 0 1 1
9KOJIO2UHECKO020 MOHUMOPUHEA

5 | Tema 1.4. Buounouxayus u eé 1 1 2
8UO0bI

6 | Tema 1.5. Kapmuposanue 1 0 1

3aZpﬂ3HéHHblx yuacmkoe

7 | Tema 1.6. Dumounouxayus kak | 1 1 2
COCMAasHAs 4acmy




IKOJI02UHEeCKO20 MOHUMOPpUHA

MOAYJIb 2. IkoJ0ru4eckuii
MOHMTOPHUHT 3arpsi3HeHUs!
HA3eMHO-BO31YIIHOM cpebl:
COBpeMeHHbIe MeTO/IbI
OMOMHINKAIMOHHOT0 AHAJIN3A
3arpsi3HeHHsi aTMOC(EepPHOro
BO3/1yXa

27

Tema 2.1. Jluxenounouxayus

10

Tema 2.2.
Tl'azouyscmeumenvHocmy u
2a30yCmou4u80Cms pacmeHuil

11

Tema 2.3. CHedtcHblll NOKPOB KAK
UHOUKAMOP 3A2PAZHEHUS]
NpUPOOHOU cpedbl

12

Tema 2.4. Oyenxa cocmosnus
Ccpeovl Ha OCHOBe Memood
Gryxmyupyroweu acummempuu

2 rox o0yueHust

Ha3zBanune TeMbl

Teopus

NMPpaKTHUKa

BCEro

MOAYJIb 3. MOHUTOPHMHT
BO/JIHOI cpeabl: OMOMHAUKALMS
3arpsi3HeHHsl BOJHOM cpeabl

8

12

Tema 3.1. Memoowl
2UOpOOUONIO2UYECKO20 aHATU3A

Tema 3.2. Memoouka pabomuwi ¢
npobamu 3006enmoca

MOAYJIb 4. MOHUTOPHHT
IIo4B

16

22

Tema 4.1. Buounouxayus
3a2psi3HeHUsI NOYBEHHOLL CPebl

12

17

Tema 4.2. [loocoesvie uepsu kax
UHOUKAMOPYbL 3a2PAZHEHHOCU
nouevl




l'[.nalmpyeMbIe pe3yJbTaThbl 0OCBOCHUA KypcCa

B pesynbrare u3ydeHus 3EKTUBHOTO Kypca Ha YPOBHE CPEIHEro 001Iero oopa3oBanus y
yuanmxcs 6yayT chopMHUpOBaHbI CIEAYIOIINE TPEIMETHbIE PE3YIbTaThI.

Yuawuiica nayvumcea:

— IIOHHUMAaTh, 4YTO TaKOC AKOJOTMYECKHUM MOHUTOPHUHT, IIEJIN SKOJIOTMICCKOTO MOHUTOPUHTA,
OCOOEHHOCTH €T0 opraHu3alvi U MPOBCACHUA, 3HATb HCTOPHUIO €I'0 pa3BUTHUA,

— oIpeCaCIATh BUABI U TIOACUCTEMBI SKOJIOTHYCCKOI'0O MOHUTOPHHTI'A, ITPUHITUIIBL
KHaCCH(bHKaHHH BHAOB 9KOJIOTHYCCKOI'O MOHUTOPHHIA,

— OIIMCBIBATb OCHOBHBIC MCTO/AbI SKOJIOI'HYCCKOT'0O MOHUTOPUHI'A;

— KJIacCU(UIUPOBATH METOJIBI U METOIUKH UCCIICIOBAHMSI 3aTrPSI3HCHUS 00BEKTOB
OKPYKAaroIIel Cpeibl;

— XapaKTCPHU30BaTb BUIbI aHTPOIIOI'CHHOI'O BOSHCﬁCTBHH Ha OKPYXArOmyr Cpeay,

— OOBSICHATH 3HAYCHUE MMOHATHI: OMOMHINKAIINS, BUIBI OMOWHINKAIIUH, ((UTOMHIUKAIIHS,
(UTOUHINKATOPHI;

— y3HaBaTh BUJbl PACTEHUN U )KUBOTHBIX, SBJISIOIINXCS MHIUKATOPAMU COCTOSTHUS
OKpYKaroIlEeH Cpeibl;

— MOHUMATh BKJIAJ] 3apyOCIKHBIX M OTEYECTBEHHBIX UCCIICAOBATENCH B N3yUCHHE
OMOMHIUKALINH;

— ONpCACIIATh 3TAIlbl KAPTUPOBAHWA 3arpsA3HCHUA

— ONHUCBIBATHh METO/IbI TUXCHOMHAUKAIINY U (QIYKTYHUPYIOLIEH CUMMETPHH; METOBI OLIEHKH
CTPECCOBOTO BO3CHCTBUSA Ha pacTeHUs: MOP(OJIOTHIEeCKUEe U (PU3HOIOTO-OMOXUMUYECKHE;

— XapaKTepU30BaTh MEXaHNU3Mbl YCTOMUMBOCTH PACTEHHUM K HEOIaronpusTHeIM (hakTopam;
ra3oycTOMuMBOCTh (OMOJIOrHMUYECKYI0, aHATOMO-MOP(OIOTHUECKYIO U (PU3NOIIOTO-
OMOXMMHYECKYIO); BIMSHUE KIIMMAaTUYECKUX YCIOBUI TEPPUTOPUN HA Ta30yCTONYHNBOCTh
pPacTEHUN; IPYIIIbl YCTOMYMBOCTH PACTEHUN;

— XapaKTCpHU30BaThb CHEXKHBIN IMOKPOB KaK HHAUKATOP NPOUCCCOB 3aKUCICHUA TPUPOAHBIX
cpea;

— HCIIOJIB30BAaTh METOJIUKY pabOThI CO CHEKHBIMH MPOOaMU; KOJTMYECTBEHHOE U KAYECTBEHHOE
orpezieNieHue 3arps3HSIONINX BEIIeCTB;

— HPOBOAUTH FHI[pOGI/IOJIOF WYECKUI aHaIN3; FPII[pO6HOJlOFPIquKHI>'I aHaJIU3 KaK OMOJIOrHYCCKHI
METO/J] OICHKH Ka4€CTBa BOJbI; MMOKA3ATCIIN CTCIICHU 3arpsA3HCHUS, paC'-IéTHI)Ie HUHJICKCHI B
9KOJIOTUYCCKOM MOHUTOPHUHIC,

— paboTaTh ¢ mpodaMu 3000€HTOCA;

— ONHUCBIBATH CTPYKTYPY KUBOTHOT'O HACEJIEHUS MTOYBHI M (PAKTOPHI €T0 pa3HO00pa3usi: BIUSIHUE
TEXHOTE€HHOT'O 3arpsi3HEHMSI HA ITOYBEHHBIX 0E€CMO3BOHOYHBIX.

Ylmuuu?c;l nojayuum 603MO0NHCHOCHIb HAYUYUMbCA:



— paboTaTh CO CIeIHaTbHBIM JIAOOPATOPHBIM 000PYIOBAHHEM;
— CpaBHUBATH OMOJIOTHYECKUE OOBEKTHI,

— OLICHHUBATh CTCIICHb BarpHBHéHHOCTI/I BOJBI, COCTOAHUEC YUCTOTBI BO3/1yXa U IIOYBHI,
OCHOBBIBAsICh Ha COCTOSAHHNHA 6I/IOI/IHI[I/IKaTOpOB;

— ONPEJENATh U CPABHUBATH KAUECTBEHHBIC U KOJIMUECTBECHHBIC TTOKA3aTEIIN XapaKTePU3yEeMbIX
00BEKTOB, cpejl OOMTAHUS;

— NIPOrHO3UPOBATH U MOJEIMPOBATH PA3BUTUE CUTYALIUN;
— paboTaTh ¢ 3aMUCAMH, OTYETAMU THEBHUKOB UCCIICAOBAHUI KaK MCTOYHHKAMH WH(OpMAIINU;
— MPOBOJUTH KAPTUPOBAHUE 3arPA3HEHHBIX YYACTKOB;

— OCYHICCTBJIATbE MOHUTOPUHI 3aIrpA3HCHUA Pa3JINYHBIX CPEL obuTaHus (Ha3eMHO-B03I[y1.HHOﬁ,
BOI[HOﬁ, HOHBGHHOﬁ) Ha OCHOBC IMMPHUMCHCHUS aICKBATHBIX MCTOJ0B UCCICAOBAHMA,

— IPOBOJUTH OLIEHKY COCTOSIHUS CpPEJibl HA OCHOBE METO/a (QIIYKTYyUPYIOLIeH aCUMMETPUH;
— NIPOBOJUTH OLIEHKY COCTOSIHUSI JPEBECHON PaCTUTEIILHOCTH;

— OCYILIECTBIISITh U3Y4EHUE COCTOSHUS PACTUTEIbHOCTH TEPPUTOPHUU;

— COCTaBJIATH KapThl I'a30yCTONYMBOCTH JIPEBECHO-KYCTAPHUKOBON PACTUTEIIBHOCTH;

— pa3pabaThIBaTh MPOEKTHI 03EJICHEHUS CBOEIO MUKpOpaiioHa;

— ompenensTh (PU3NKO-XUMHUECKUE ITapaMeTpbl H3y4aeMbIX 0ObEKTOB U Cpejl 0OUTaHMS;

— OTIpeNeNATh Kjacc KauecTBa BOJ Ha OCHOBE MTPUMEHEHHSI METOI0B (PUTO- M 300MHIHKAIINH;

— YCTaHaBJIMBATb 3aBUCUMOCTb MCIKIAY (1)H31/IKO-XI/IMI/I‘-IGCKI/IMI/I CBOMCTBAMHM IOYBEI U
YHCJIICHHOCTBIO 6CCHO3BOHO‘IHBIX;

— ONPEAEIISTh YPOBEHb KUCIOTHOCTH TTOYBHI;

— HUCIIOJIBb30BAaTh 3KCHpeCC'M€TOI[I)I OIICHKU TOKCUYHOCTHU HO'—IBCHHOI\/JI CpeI[BI C IIOMOIIBIO
OHOTECTOB.

YyeOHo-MeTOANYECKOE O0ecTIeueHne

YuebHo-MeToAn4IeCcCKOe 00ecredeHne Kypca BKITI0UaeT B ce0sl yueOHOe MocoOue IJisl yJaiuxcst
U TIporpammy Kypca. YueOHoe mocoOue Al yJamuxcsi 00ecreunBaeT CoAep>KaTeIbHYI0 4acTh
kypca. Conepxanue mocoous pa3ouTo Ha naparpadbl, BKIOYACT AUIAKTUIECKUN MaTepra
(BOIIPOCHI, yIpaXHEHHUS, 3a/1a4H, TOMAITHUN YKCIIEPUMEHT), TPAKTUIECKHE PabOTHI.

HOUDPPOBAS JIABOPATOPUSA YYEHUNYECKAS

o [{udpoBbie TaTIUKH STEKTPOIIPOBOAHOCTH, pH, MONI0XKEHUS, TeMIIepaTyphl, a0COTOTHOTO
JIaBJICHNS,

e [{udpoBoit ocrryorpaguueckuii 1aTuuK;

e Becrl anekTponHble yuebnsie 200 r;



e Mukpockon: nudppoBoii UM onTHYECKHil ¢ yBenuyeHueM ot 80 X;
e HaGop /1 M3roToBIICHHSI MUKPOIIPETIapaTOB;
e Mukponpenapatsl (Ha00p);

L4 COGI[I/IHI/ITGJIBHBIC npoBoaa, MpoOrpaMMHOC 06CCH€‘-I€HI/IQ, MCTOANYCCKUEC YKAa3aHUs;

KOMILJIEKT HOCYAbI U OBOPYJIOBAHUSA V1A YHEHUYECKUX OIIBITOB

e [IITaTnB 1a0OPAaTOPHBIA XUMHUYECKHUI:

e HaGop vamex Ilerpu:

e HaGop HHCTPYMEHTOB IpenapoBalbHbIX:

e Jlo)KKa /7151 CKUTaHUS BEIECTB:

e Crymnka daphopoBas ¢ IECTUKOM:

e HaGop 6aHOK, CKIISTHOK, ()JIAKOHOB JIJISl XpaHEHUs TBEPIbIX PEaKTHBOB;
e HaGop npubopok (I1X-14, ITX-16);

e [Ipubop At MOTydeHUs ra3os;

e CMpTOBKA U roproyee A HeE;

e OunprpoBanbHas Oymara (50 mrT.);

e Konba xoHnueckas;

e [lanouka crekisiHHas (C pe3MHOBBIM HAKOHEYHHUKOM);

e Yameuka a5 BeIIapUBaHUs (BbIIApUTEIbHAS YallleuKa);
e MepHbIil HWIHHIP (TIACTUKOBBIN);

e Boponka cTexyIsiHHast (Maas);

e Crakan ctekasiHHbIHN (100 Mn);



KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

Ne m/m Hara Tema ypoka(3aHsiTHs1) dopma Buabl yueOHoi 1eATeJIbHO
OpPraHu3aunu
Ilnan | @DakT yYpoka
(3aHATHA)
Moayas 1. O01mme BOpochl 3K0JI0rH4€CKOr0o MOHMTOPH]
1 [Tonstue 06 Vpoxk - nekmust | [lorsiTue 00 HKOIOrHYECKOM
9KOJIOTUYECKOM MOHHUTOPUHTE (MOHUTOPHHTE
MOHUTOPUHTE OKpy>Karoten cpezsl). Lemn
3KOJIOTUYECKOT0 MOHUTOPHHI
VCTOPUM MOHUTOPHHTA B Poc:
2 Bunnl 1 moxcucTeMel VYpoxk - nekust | Knaccuduxanus BuioB
9KOJIOTUYECKOTO 3KOJIOTUYECKOT0 MOHUTOPHHI
MOHUTOPHUHTA [ToacucTemMbl 3KOIOTHUECKOT
MOHUTOPUHTA. Y POBHU
MOHUTOpHUHTA. OOBEKTHI
HaAOIO/IEHUS U TIOKa3aTeNu
3 Mertoapbl 5KOJI0THYECKOro | Ypok - cemuHap | MeToibl MCCIIeIOBaHUS.
MOHUTOPHHTA buonornuecknii MOHUTOPUHT
METO/1 UCCIIEJOBAHUS: ATaIlbI
coaepxxanue. [Ipenmyiecrna
YKUBBIX UHIUKATOPOB.
MOHHUTOPUHT COCTOSIHUS
IPUPOJHBIX pecypcoB B Pocc
4 buonnnnkanus u eé VYpok - nekuus | [onstue o OnoMHAMKAIMH.
BU/JIBI Knaccudpukanus n
XapaKTEePUCTHUKA BHJIOB
OMOMHIUKALIUU
5 KaprtupoBanune VYpoxk - nekius | IIpoBeneHne kapTupoBaHUs

3arp}I3HéHHLIX Yy4aCTKOB

3arpsI3HEHHBIX YYaCTKOB: 3Tal
paboThI U UX CO/IEpPIKAHUE.
®dusnko-reorpapuuecKue u




6 Kapruposanue HKOHOMHKO-TeorpauuecKkue
3arpsA3HEHHBIX YYaCTKOB IPAKTUKYM XapaKTEPUCTUKH TEPPUTOPUN
o0cie10BaHUs
7 DUTOMHIUKALMS KaK VYpok - nekuust | uTonHAMKALNSA KaK OJIUH U
COCTaBHas 4acTh METOIOB OLIEHKH Ka4ecTBa
HKOJIOTUYECKOTO okpy»katomieit cpeabl. [1oHsT
MOHHUTOPHHTA (UTOMHANKALINY
¢uTonnankaropax. Opranus»
PEruCTpaTOpHl U OPraHU3MBbI-
HakonuTenu. Mopgosnoruuec
U3MEHEHUs PaCTCHUH,
8 DOUTONHIUKALUSA KAK VYpoxk - HCITOJIb3yeMbI€ B OMOMHIUKAL
COCTaBHas 4acTh MPAKTUKYM OCHOBHBIE paCTCHUS—
HKOJIOTUYECKOTO VH/IMKATOPBbI 3arps3HEHUs
MOHHUTOPHHTA aTMoc(epHOro Bo3ayxa. BKir:

POCCUHCKUX U 3apyOe HBIX
Y4E€HBIX B pa3BUTHUE
(buTOMHIUKAIII

Moayb 2. IK0JI0rHYecKHii MOHUTOPHHT 3arpsi3HeHNsI Ha3eMHO-BO3IYIIHOW CpeJibl: COBPeMeHH!
3arpsi3HeHUs aTMOC(epHOro Bo3ayxa

9 JInxeHonHaAuKaus Ypok - nekmus
10 CrpoeHune nMIaliHUKOB VYPOK - IpakTUKYM
11 BinsHne XMMUUYECKUX BEILECTB Ypoxk - nexkuus
Ha JMIIAHHUKA
12 Merons! yuera IUIIAHUKOB YPOK - IPaKTUKYM
13 Omnpenenenue cBa3eit VYpok - nexkuus
BOJIOpOCIIel U rpuba B cOCTaBe
JIUIIanHuKa
14 Omnpenenenue cBs3eit VYPOK - IpakTUKyM
BOJIOpOCTe u rpuda B cocTaBe
JUIIAHHUKA
15 Binsnue 3arpasHuTencii Ha Ypoxk - nexuus

XUMHYCCKHUEC MTPOLECCHI,
MIPOUCXOMSIINE B KIETKAX
pacTeHui.

PaGora ¢ pa3nuynb
HMCTOYHUKAMHU

nH(pOpMaLINHU, TIPOC
IIPE3EHTALMH U

BUJI€O(PParMeHTOB,
00CYy’KIEHUE MOCIIE

HPOCMOTPA, HATIHC:
Jcce.

JInmalHuKy Kak
OTIPEACIIUTENH 3ar]
HEHMS BO3AYILIHON
cpensl. CtpoeHue
JIMIIaMHUKOB. Biu:
XAMHYECKHX BEIIe(
JIMIIaiHuKU. MeTo
y4€Ta TUIIAaHHUKOF
ITpakTukym. OnbiT
«OmnpeneneHue cBs
BOJIOPOCITH U TpHUO:
COCTaBe JUIIAMHUK
Hccnenosarenncka
paborta «Onpenene
CTENEHU 3arpsi3HEH
BO3/yXa MO COCTOS




JIAIIAUHUKOB)Y

"

16 Binsnue 3arpsAsHuTencii Ha VYpoxk - nekuus Pabota ¢ pa3nu4Hb
XUMHUYECKHE MPOLECCHI, HMCTOYHUKAMHU
IIPOUCXOJSIINE B KIIETKAX
o uH(pOpMAIINH, TTPOC
pacTeHui.
MIPE3EHTALNH U
17 BimsiHue 3arps3HuTENEn Ha VYPOK - IPaKTUKYM | Buaeo(parMeHTOB,
XUMHUYCCKUEC IMTPOLECCHI, O6C}’)KI[€HI/I€ G
IIPOUCXOJSIINE B KIIETKAX
pacTeHHii, IIPOCMOTpA, HAIIUC:
acce.
18 Buemnue npusHaku VYpoxk - nekuus Binsnaue 3arpszHn
MTOBPEXKICHHS paCTEHUM Ha XUMUYECKHUE
TOKCUYHBIMU BEIIECTBAMHU. IIPOLIECCHI,
MIPOUCXOASAIINE B
19 Anantanusi paCTeHUN K YPOK - IPaKTUKYM | KJIE€TKAaX pacTeHH.
JIEHCTBHIO Ta30B. Bremnue npusHax
MIOBPEXKICHUSI pacT
20 MexaHu3Mbl yCTOWYHUBOCTH Vpox - nexmus TOKCHTHBIMI A
pacTeHuil K HeOIaronpusATHBIM BeICCTBAMH. ANl
(baxTopam pacTeHul K IEeHUCTB
ra3oB. MexaHu3Mbl
_ YCTOMUYMBOCTHU Pac
21 ['pynmsl YCTOHYMBOCTH YPOK - IPaKTUKYM | He6IarOTIPHATHE!
pacrenuil. [lIkana oneHKu dakropam. I'pymms
ra30yCTOMYMBOCTH PACTEHUII. YCTOHYMBOCTH pac:
22 N3ydeHnue cocTosHUs VYpok - nexknus
PacTUTENBHOCTH U pa3paboTKa
IIPOEKTa 03E€JIEHEHUSI CBOETO
MHUKpOpanoHa
23 CHEXHBII TOKPOB Kak YPOK - IpakTUKyM CHEeXHBIN TOKPOB |
MHAUKATOP 3arps3HEHUs MHUKATOP MPOIIEC
IPUPOIHON cpeabl 3aKHUCIJIEHUS IPUPO,
cpen. IIpakTukym.
HccnenoBarenbeka
. pabota «CHeXHBIN
24 CHEXHBII TOKPOB Kak YPOK - IpakTUKyM
MTOKPOB KaK MHJIHK:
MHAUKATOP 3arps3HEHUS
3arpsi3HEHUs
aTMOC(epHOro Bo3ayxa
. aTMoc(epHOTro BO3
OKpYXKaromien cpebl .
TOPOJICKOM Cpebl»
Nzyuenue pusmnuec
XUMHUYECKUX Tapam
cHera
25 N3ydenue ¢puznueckux u YPOK - IpakTUKYM AcHMMeTpHsI JINCTX

XUMHUYCCKUX MMapaMCTPOB CHCTA

arrapara Kak I1oKa
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N3yuenne Gpu3nIecKux u
XMMHYECKUX ITapaMeTpOB CHETa

YPOK - IpaKTUKYM

CTPECCOBBIX (PAKTO
TpeboBanus K BHI:

OMOMHIUKATOPAM.
27 Ornpesenenns CTeeHN VYpoxk - neknus Meronpt onenku
3arpsi3HEHUS BO3yXa IO CTpeccoBoro
COCTOSIHUIO JIMIIAHHUKOB BO3ZICMCTBHA Ha
pacTeHus.
28 OnpeneneHus cTeneHn YPOK - IpaKTHKyM Uccnenosarenbeka
3arpsA3HEHUS BO3/1yXa 0 pabora «3y4eHne
COCTOSIHMIO JIMIIAWHUKOB aykTyHpyromeit
aCUMMETpHUH Y pac’
KaK [MOKa3aTes Kar
29 AcuMMETpHSI JINCTOBOTO VYpoxk - neknus
cpebl OOUTaHU.
amrmapara Kak Moka3aTelb
CTPECCOBBIX (PaKTOPOB.
30 ACUMMETpPHS JTUCTOBOTO VYPOK - MpaKTUKYM [TpakTuyeckas pad
amnrnapara Kak [oka3aTellb KonnextusHo-
CTPECCOBBIX (haKTOPOB. TBOPYECKOE JIEJIO, |
B IpyIax, TBOpYE«
OTYET
31 TpeboBaHus K BUagam- Vpoxk - neknus [IpakTuueckas pad
OMOMHIUKATOPAM. KonnextusHo-
TBOPYECKOE JIEJIO, |
B IpyIax, TBOpYE«
OTYET
32 MeTo/bI OIIeHKH CTPECCOBOTO VYpOK - MpaKTUKYM [TpakTuyeckas pad
BO3/ICHUCTBUS HA PACTEHMUS. KonnextusHo-
TBOPYECKOE JIEJIO, |
B IpyIIax, TBOpUE«
OTUET
33 N3zyuenue paykryupyromeit VYpok - npaktukym | Ilpaktudeckas pad
aCHMMETpUH y 6epe3sl KomnextusHo-
MOBHCJION KaK MOKa3aTes TBOpPYECKOE JIeJ10, |
Ka4ecTBa CPe/Ibl OOUTaHMSI B TPyIIaX, TBOPYE
OTUET
34 N3zyuenue paykryupyromeit YPOK - IpakTUKyM ITpakTryeckas pad
ACIMMETPHH Y JIUIIBI KomnextusHo-
CEepALETUCTHON KaK MoKa3aTess TBOpPYECKOE JIEJI0, |
Ka4ecTBa CPe/Ibl OOUTaAHMUSI B TPyIIax, TBOPYE
OTUET
35 Hrorosoe 3anaTne Ypok - [TpakTruyeckas pad
KOH(EPEHIIHS KomnextusHo-

TBOPUYECKOE JIETIO, |
B rpymmax, TBOpYE«
OTYET




Ouenka oocmusiceHuil RIIAHUPYEMBIX PE3YIbIAmO8 YC80EHUA Kypca
1. Uro mpexacraBisieT coOo dKoIOrHYecKas 6e30macHocTh? KakoBel kKputepuu e€ oleHuBaHus?

2. Kakue BoIpochl paccMaTpuBaIuCh B JKosoruueckoil 1okrpune 2002 r. u Kakoe OTpakeHHe
onu Hanu B CTpareruu sKkoiorudeckon 6ezonacHoctu PO 2017 r.?

3. [Touemy sKoNOTHYECKast 0€30MaCHOCTh PACCMATPHUBACTCS KaK COCTABIISIFOIINAS HAIIMOHAIBHOMN
oe3omacHocT? [ToATBEpAUTE OTBET MPUMEPAMH, JTOKA3BIBAOIIUMH €€ BAXKHOCTh H
HEOOXOIUMOCTb.

4. Yro Takoe 3KOJIOrM4eCKU MOHUTOPHUHI?

5. Kakas uadopmanus yanTeIBaeTCs pH pa3paboTKe MPOrpaMMbl SKOJIOTHIECKOTO
MOHMTOpPUHIa?

6. K10 13 y4€HBIX cUMTaeTCsl OCHOBOIIOJIOKHUKOM JuxeHosiornuu? Kem u3 yu€HbIX U Kora
MPEJIOKEH TEPMUH WIMIIAHHUKY»?

7. UeM MOXKXHO OOBSICHUTH OOJIBIIIOE KOJMYESCTBO JIMIAHHIKOB M UX BUIOBOE pa3HOOOpas3ue B
Jiecy TI0 CPaBHEHHIO CO CKYAHBIM KOJIMYECTBOM U pa3HOoOpa3ueM B ropoje?

8. MOKHO M COIIacUThCS € IOCTaTOYHO PACHPOCTPaHEHHBIM MHEHUEM, YTO JIMLIIAHHUKY,
MOCEJISISICH Ha JIEPEBBSIX, NAPA3UTUPYIOT, IPUUUHSIOT BPEJ] paCTEHUSIM, B UTOT€ IPUBOJIS K UX
rubenu? ApryMeHTUpYITe CBOM OTBET.

9. UeM MOXHO OOBSICHUTH TOT (DaKT, YTO HA IJIOXO PACTYIIHX JCPEBBAX BCETJa MHOTO
JINIIAHUKOB?

10. Kak BbI MOKeTe 00BSICHUTH TOT (DAKT, 4TO ¢iopa JIMIIAHHUKOB HauboJjee 6orata B
BBICOKOTOPHBIX 00JIACTSAX M TYHJIPaX, OTIMYAIOIINXCSI CKYTHOCTHIO IIOYB M CYPOBOCTBIO KJIMMATa
M0 CPaBHEHUIO C OJArOMpPUATHBIMH B 5TOM OTHOIICHUH LIEHTPATbHBIMH paiiloHaMU CTpaHbI?

11. TTogymaiite, Kak MOKHO OOBSICHUTH, UTO B pailOHaX C HHTEHCUBHBIM CEJILCKUM X03HCTBOM
OTCYTCTBYIOT JIMILIAMHUKH, TPEATIOUUTAIOLINE KUCIIBIE TTOYBBI.

12. Yto Takoe romeocTas nomyssauun? [Ipuseaure npuMepsl HapyLIEHUs] TOMEOCTATUYECKUX
MEXaHHU3MOB I10/] BIIMSIHUEM CTPECCOBBIX (PAKTOPOB, MPOSIBISIOMIUXCS HA MOP(OIOTHIECKOM U
($U31u07I0r0-ONMOXUMHUECKOM YPOBHSX.

13. Ha mpuycaaeOHBIX ydacTKax X03seBa, Kak MPaBUIIO, MO0 CXKHUTAIOT JIUCTBY, JIUOO CO3AI0T
KoMmmocT. M1 B TOM U B IpyroM ciy4yae OHU MOTy4aloT MUHEpaibHble yaoOpeHus. B
COOTBETCTBUU C CAHUTAPHBIMU HOPMAMH M MTPABUIIAMH IKCIUTYaTAIMH 3eJIEHBIX HAaCAKICHUI
ropojia 3armpemniaeTcs CKUraHue OnaBIINX JUCThEB. [Ipu mpoBeneHnn yOOpKU MapKoB, CKBEPOB
JUCTBA MOJICKHUT BHIBO3Y HA MOJIMTOHBI yTIu3anun. OObSICHUTE, HCXOJS U3 KaKUX
CO00paxXeHM, MPUHSATHI Takue TpedoBanus. [louemy He peKOMEHIyeTCsl CXKHUTaTh JIH00
OCTAaBJIATH JIUCTBY, BEJlb, pa3jarasich, OHa CIIocoOCTBOBaJIa ObI MTOYBOOOPA30BAHUIO U PA3BUTHIO
CEMsIH paCTCHUMN?



