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IMosicHuTeIbHAA 32N CKA
O0mas xapakTepucTHKA IPOrPaMMBbI

B conepxanum Kypca Aenaercs akIeHT Ha YCUJIEHHH JEeITEeIbHOCTHOIO KOMIIOHEHTA, YTO ONpeAenseTcs
COLIMAIbHBIM 3aKa30M COBPEMEHHOTO OOIIeCTBa B CBS3M C BO3PACTAIOIIMM aHTPOIOT€HHBIM
BO3JICWCTBHEM Ha BCe IPUPOJHBIE CPEAbl U, KaK CJIEJCTBHE, YBEIWYUBAIOUIMMHUCA SKOIOTHYECKHMHU
puckamu. s 3K0JIOrH4ecKoro o0pa3oBaHMsl OpraHu3alysl IOMCKOBO-UCCIIEI0BATENBCKON eITeIbHOCTU
B COLIMOIIPUPOTHOM OKPY>KEHHH UMEET 0c000e 3HaUCHUE.

N nyduryro BO3MOXXKHOCTB ISl 3TOrO JAET OPraHU3alUsl IIKOIBHOIO HKOJIOTMYECKOI0 MOHMTOPUHIA —
nporecca HaOMIOJEHUH 32 M3MEHEHUSIMH, MPOUCXOISAIIMMH B OKPYKAIOIIEH ydJalerocss MpUpoOaHON
cperne, a Takke UX OLEHKa, IPOrHo3, 00CYKIEeHHE U BbIpabOTKa Mep, HalpaBICHHBIX Ha OCYILECTBIICHHE
JKOJIOTUYECKUX pemieHuil. BopneueHrne ydammxcs B MOHHUTOPHMHTOBYIO JEATENBHOCTH OyZAeT
CIOCOOCTBOBATh MPHOOPETEHHI0O MMM KaK HAyYHBIX 3HAHUH 3KOJIOTHYECKOr0 M MPUPOIOOXPaHHOTO
Xapakrepa, TaK U MPAaKTHYECKUX YMEHUI M HaBBIKOB. MaTeprall, HAKOIUIEHHBIN U IIPOaHaIN3UPOBAHHBIN
B TEUEHUE HECKOJIBKHUX JIET, CO3/JaCT OCHOBY CTAHOBJICHUS Y yYalIUXCSl MUPOBO33PEHYECKUX OpUEHTALUN
3BOJIIOLIMOHHOTO XapakTepa.

Ha ©6a3e muentpa "Touka pocra" oOecrieunBaeTcss peanu3aiys 00pa3oBaTEeIbHBIX MPOrpaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTWYECKOW HamNpaBJIeHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH C
TpeOOBaHMSAMU 3aKOHOJATENBCTBA B cdepe 00pa3oBaHMSA M C y4eToM pekoMeHaunii denepanbHOro
oneparopa ydeOHoro npeamera «bruomorusy.

OCHOBHBIC N Kypca:

— EIUHCTBO MaTEpHUAIILHOTO MHUPA;

— BHYTPH M MEKIIPEAMETHASI HHTCTPAITHS;

— B3aMMOCBS3b HAYKH U TPAKTHKH;

— B3aMMOCBSI3b YENTOBEKa M OKPYKAIOMIEH Cpebl.
Bunn nearenbHOCTH.

[Ipennaraemass B mporpaMme OpraHM3aldsl 3aHATHHA IIpEANojiaraer, I[OMHMO 3HAKOMCTBA C
TEOPETUYECKUM MaTEpUaJIOM, IPOBEACHUE 3KCIEPUMEHTOB, KaK KPaTKOBPEMEHHBIX, TAK U JJIUTEIbHBIX,
HaOI0ACHUH, J1a00PAaTOPHO-TIPAKTUYECKHX, HCCIEAOBATEIbCKUX M HPOEKTHBIX PabOT MO H3Yy4EHHIO
9KOJIOTMYECKOH [IUHAMUKHA TOPOACKHX O3KOCHCTEM M HUX COCTaBHbIX dacTed. TeopeTHueckue u
MPAKTUYECKUE 3aHATUS MpEIiaraercs MpoBOAUTh KaK B YCIOBHIX KaOMHETa, Tak U B (opMe MOJIEBOro
MPAKTUKyMa.

Pabouasn npozpamma cocmaejieHa Ha OCHoege:

e 3axon Poccwmiickoit deneparnn «O6 obpasoBannu B Poccuiickoit @enepanum» ot 29.12.2012r.
Ne273-®3;

o denepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPEJHEro Oo0Iero odpa3oBaHUS,
YTBEPKJIEHHBIN MprKa3oM MuHUCTepcTBa 0Opa3zoBaHus U Hayku Poccuiickoit deneparym ot 17
Mmast 2012 r. Ne 413 «OO0 yTBepKJeHHH U BBEICHUU B JielicTBUE (DeepaibHOro rocy1IapcTBEHHOr0
00pa3oBaTeNbHOr0 CTaHAApPTa CPeJHEro oOmero odpazoBaHus» (B ped. Mprka3a MHUHOOpHAYKH
Poccun ot 29.12.2014 Nel1645)



e Meronnyeckue peKoMeHIanuu no peanuzanuu 00pa3oBaTeIbHbIX nporpamm
€CTECTBCHHOHAYYHOW W TEXHOJIOTMYECKOW HAIpPaBJICHHOCTEH 1O OWOJIOTHH C WCIOJIh30BAHHEM
obopynoBanus neHTpa «Touka pocray. Meroauueckoe mocobue. — Mocksa, 2021 T

Ienn kypca:

e (QopMupOBaHHME DKOJOTMYECKHUX 3HAaHUH, yMEHHH W KyJIbTYphl LIKOJIGHUKOB B XOJ€
TEOPETUYECKOM TIOArOTOBKU U ITIOMCKOBO-UCCIIEA0BATEIBCKON eI TEIBHOCTH;

e KOMIUICKCHAs OIEHKA M IIPOTHO3 U3MEHEHUHN COCTOSHUS O0BEKTOB COI[UOIIPUPOIHON CPEIbl O
BJIUSTHHEM SCTECTBEHHBIX M aHTPOIOT€HHBIX (haKTOPOB.

3agaum Kypca:
e  pa3BUTHE MHTEPECA K DKOJIOTUU KaK HAyYHOU NHUCLUIIINHE,

° MNPUBUTHUEC MHTCPECA K HAYUHBIM HMCCIICAOBAHUAM HAa OCHOBE OCBOCHHUA MCTOJ0OB M MCTOJIUK IO
HU3YUCHHUIO JBKOCUCTEM, OpraHu3aluu MOHHTOpHHFOBOﬁ JACATCIIBHOCTH C HCIIOJIB30BAHUEM
obopynoBanus LleaTpa «Touka pocray;

npodeccruoHanbHass OPUEHTANNS ITKOJIbHIKOB;

(hopMupoBaHME TOTOBHOCTH HIKOJIHHHKOB K COIMAIBHOMY B3aWMOJICMCTBHIO IO BOMPOCaM
YIIY4IIEHUsl Ka4eCTBa OKPYKAOLIEH Cpellbl, BOCIUTAHUE U IPONAaraH/ia akTUBHOW I'PaKJIaHCKON
IIO3ULIMK B OTHOUIEHUH 3aIUTBI U COXPAHEHUS IIPUPOLBL.

Peanmuzamms SKOIOrmYecKol MOATOTOBKU yYAIMXCS B COOTBETCTBHU C JAHHOW IPOrpaMMON OOYdICHHS
CB3aHA C OpraHM3alMedl [MOWCKOBO-MCCIIEOBATENBCKON EITETbHOCTH YYaIluXcsd 10 BOMpPOCaM
MOHHUTOPHHTA COIMONPHUPOAHBIX 00BEKTOB OKPYKAIOIIEH CPEIbI.

I[nanupyemble pe3yJbTaTbl 0CBOEHHS Kypca

B pesynbraTe m3yueHHs JIEKTUBHOIO Kypca Ha YPOBHE CPEOHEro OO0IIero oOpa3oBaHUS Yy YYalUXCS
OyzayT copMUpOBaHbI CICAYIOUINE IPEAMETHBIE PE3YIbTaThI.

Yuawuiica nayuumcesn:

— IIOHHMATh, YTO TaKOC JKOJIOTHICCKHUI MOHUTOPHUHI, ULEIM OKOJIOIMYCCKOro MOHHUTOpPHUHIA,
O0COOEHHOCTH €r0 OopraHu3alny U MpOBEACHUA, 3HATh UCTOPUIO €TI0 PA3BUTHUA,

— ONpe€AciATbL BUABI U NOACUCTEMBI SKOJIOIr'MYE€CKOr0 MOHHUTOPHUHTA, ITPUHIINIIBI KJ'IaCCPI(bI/IKaLII/II/I BUI0B
9KOJIOTrH4Y€CKOro MOHUTOPHUHTA,

— OINUCBIBATb OCHOBHBIC METOABI 3KOJOIrM4Y€CKOI0 MOHUTOPUHIA,
— KJ'IaCCI/I(bI/ILII/IPOBaTB MCTOABI U METOAUKH UCCIICAOBAHUA 3arpsA3HCHUS 00BEKTOB Oprma}omeﬁ CpCabI;
— XAapPAaKTCpHU30BaATb BU/Ibl AHTPOIIOTCHHOI' O BO3H€ﬁCTBHﬁ Ha OKPYXArOUIYI0 Cpeay,

— OOBSCHATH 3HAYCHWE TIOHATHH: OWOWHIWKAUWSA, BUIb OHOWHAWKAIWH, (DUTOWHIMKAIIHS,
(U TOMHIMKATOPHI;

— Yy3HaBaTh BUJBl PACTCHUH W J>KUBOTHBIX, SBJISIOIIUXCS WHAMKATOPAMH COCTOSHHS OKpY)KaroIei
Cpenpl;

— IIOHMMAaThb BKJIaz Sap}I6e)KHLIX N OTCYCCTBCHHBIX PICCJ'IC):[OBaTeJ'Ieﬁ B U3YUCHHC 6I/IOI/IH,Z[I/IK3.L[I/II/I;



— OMpPEACIATDh 3TAllbl KAPTUPOBAHUS 3arpsA3HCHU,

— ONHCBIBaTh METOABl JIMXCHOMHIUKAOMM W (UIYKTYHpYIOUIed CHMMETPUH; METOABl OLEHKH
CTPECCOBOT0 BO3JEUCTBHSI HA pacTEHHsI: MOP(OIOrniYecKkue u GU3n0I0ro-OnOXMMHUIECKHE;

—  XapakTepu3oBaThb MEXaHM3Mbl YCTOWYMBOCTM pACTEHHH K HEONarompusTHBIM (aKTopam;
ra3oyCcTOH4MBOCTh (OMOJOrMYECKyI0, aHATOMO-MOP(OIOrHUecKyl0 W (H3HOIOr0-OMOXUMHYECKYIO);
BIIMSIHUE KJIMMATUYECKUX YCIOBUI TEPPUTOPUU HA I'a30yCTOMYUBOCTH PACTEHUH; TPYIIIbI YCTOWYUBOCTH
pacreHui;

— XapakKTepu3oBaThb CHEXKHBIN ITOKPOB KaK MHAUKATOP IPOLECCOB 3aKUCICHUS IIPUPOJHBIX CPEI;

— HCIOJIB30BaTh METOAUKY paGOTLI CO CHCXKHBIMHU Hp06aMI/I; KOJIMYECTBCHHOC M Ka4YC€CTBCHHOC
ONPEACIICHUC 3arpsA3HAIONINX BCIICCTB,

— MPOBOJANUTH THAPOOHOIOTUYECKUN aHaNH3: THAPOOHONOTMYECKH aHANIN3 KaK OMOJOTUYECKHH METOx
OLIEHKM KadecTBa BOJbI, IOKa3aTeIW CTENEHH 3arpsA3HEHMs; PAacy€THbIE HWHIEKCHI B 3KOJIOTMYECKOM
MOHHUTOPHUHTE;

— paboTatb ¢ mpobamu 3000eHTOCA;

— OIUCHIBATh CTPYKTYPY >KHBOTHOTO HACEJICHHsI MOYBHI U (DAKTOPHI €ro pa3HOOOpas3vs: BIHSHHEC
TEXHOTEHHOT O 3arpsI3HECHUS Ha TOYBEHHBIX OCCIIO3BOHOTHBIX.

Yuawuiica nonyuum 6o3moscnocmoy nayuumocsa:
— paboTaTth CO CHENHAIBHBIM JIA00PaTOPHBEIM 000pPYIOBAHHEM;
— CpaBHHMBATh OMOJIOTHYECKHE 00BEKTHI,

— OHICHHBATH CTCIICHBb 3arp}I3HéHHOCTI/I BOJbI, COCTOAHHUC YUCTOTHI BO3ayXa M IIOYBBI, OCHOBBIBAsJCH Ha
COCTOAHHH 6I/IOI/IHI[I/IKaTOpOB;

— OompenensaTh ¥ CpPaBHHBATh KAYeCTBEHHBIC W KOJNMYECTBEHHBIC TIOKA3aTENM XapaKTEePU3yEeMBbIX
00BEKTOB, Cpen OOUTaHWS,

— MPOTHO3UPOBATH U MOZAEIHPOBATH PA3BUTHE CUTYyaIINH;
— paboTath ¢ 3aMUCIMH, OTYETAMHU JHEBHUKOB UCCIIENOBAaHUM KaK NICTOYHUKaMU MHQOPMAIIHN;
— MPOBOJNTH KaPTUPOBaHUE 3aTPA3HEHHBIX YIaCTKOB;

— OCYIIECTBJIATh MOHUTOPHHT 3arps3HEHUs Pa3id4HbIX cpell OOMTaHus (Ha3eMHO-BO3AYIIHON, BOAHOH,
MMOYBEHHOM ) Ha OCHOBE MPUMEHEHUS a/IeKBATHBIX METOJIOB UCCIIEIOBAHUS;

— MPOBOAUTH OLIGHKY COCTOSIHUS Cpebl Ha OCHOBE MeTola (QIIyKTYHPYIOLIel aCUMMETPHH;
— MPOBOAUTH OLIGHKY COCTOSIHUS IPEBECHON PAaCTHTENBLHOCTH;

— OCYIIECTBIIATh U3YUCHUE COCTOSHUS PACTUTEILHOCTH TEPPUTOPUH;

— COCTaBIIAATh KapThl ra30yCTONYNBOCTH JPEBECHO-KYCTAPHUKOBOW PACTUTEIBHOCTH;

— pa3pabaTbIBaTh NPOEKTHI 03€JICHEHHUS CBOET'0 MUKPOpaioHa;

— OnpeaciATb (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IC nmapaMeTphbl U3y4acMbIX 00BEKTOB U cpen 06I/ITaHI/I$I;



— OIpEACIATh KJIIaCC Ka4eCTBa BOJA Ha OCHOBC NPUMCEHCHUA METOA0B (1)I/ITO- 1 300MHJHUKAIINH,;

— YCTaHABIMBATH 3aBUCHMOCTh MEXAY (DU3NKO-XMMHUYSCKAMH CBOMCTBAMH MOYBBHI M UYHMCICHHOCTHIO
0CCIO3BOHOYHBIX;

— ONpEAeNATh YPOBEHb KUCIOTHOCTH MOYBHI;
— HUCIIOJIB30BAaTh 3KCIPECC-METOABI OLIEHKN TOKCUYHOCTHU MMOYBEHHOM Cp€abl € TIOMOLILIO 6I/IOTGCTOB.
Mecto npeamera (Kypca) B y4eOHOM ILJIaHe

[IpencraBnennast pabouasi mporpaMMa COOTBETCTBYET MPOrpaMMe OCHOBHOI'O CpETHEro oOpa3oBaHUSL.
Cpok peanuzamiu mporpaMMel — 1Ba roaa (68 yacos, 1 yac B Hees110 B TeueHue 2 JieT).

Copaep:xanne NporpaMmbl
MOAYIIb 1. Obugue éonpocel IKoN02UYECKO20 MOHUmMOpUH2a (8 u)
Tema 1.1. Ixonozuuecxkuii monumopune. Hcmopus pazsumus

[TousiTre 00 3KOJIOrMYECKOM MOHUTOPUHI€ (MOHHUTOPHUHIE OKpYKaIOIIeH cpeibl). Llenn axomornyeckoro
MOHUTOpHUHTIA. 13 UCTOPUM CO3/IaHUsI CUCTEMBI MOHUTOpPHHTA B Poccuu.

Tema 1.2. Buowvt u noocucmemolt IK0102UHECKO20 MOHUMOPUH2A

Knaccudukamnuss BHIOB 3KOJIOTMYECKOTO MOHHMTOPHHTA: 110 MPOCTPAHCTBEHHOMY MPHHIMIY —
JIOKAJIBHBIA, PETHOHAIBHBIN, HAIMOHAIBHBIA, MEKTOCYJapCTBEHHBIM W TJIOOANBHEIN; IO OOBEKTY
cinexeHuss — (oHOBBIA (0a30BBIM), MMIAKTHBIA (TOYCUHBIN), TEMAaTHYECKUM; [0 MPUPOIHBIM
KOMITOHEHTaM — TEOJIOTHUYECKUN, aTMOC(EpHBIN, THAPOIOTHYECKHHA, TeO(MU3MIECCKHH, ITOYBCHHBIMN,
JICCHOHM, OMOJIOrMYECKUi, re000TaHMUECKUH, 300JI0TMUYECKU; 110 OPraHM3alMOHHBIM OCOOCHHOCTSIM —
MEXIYHAPOIHBIN, TOCYJApCTBEHHBIM, MYHHUIIUTIAIBHBIA, BEJOMCTBEHHBIA ¥  OOIIECTBEHHBIM.
IToncucremsl 3KOJIOTUYECKOTO MOHUTOPUHTA! reo(hU3UICCKUH, KJIMMaTHYECKUH,
THAPOMETEOPOIOTHUECKUH, OHONOTHYECKAA, MOHUTOPHHT 370POBBSI HACENEHHs. YPOBHU MOHHUTOPHHTA!
JeTANBHBINA, JIOKABHBIN, PErHOHATLHBIA, HAIMOHAIBHBIA W TII00anmbHBIN. OOBEKTH HAOMIOMCHHUS |
MTOKa3aTeIH.

Tema 1.3. Memoowt IK0102UHECKO20 MOHUMOPUHZA

Meroapl ucclenOBaHUs: JUCTAHITMOHHBIEC (a9POKOCMHUUYECKUE) U Ha3eMHbIe. [loHATHE 0 OMOIOTHYecKOM
MOHHUTOpPHWHTE. bromornyecknii MOHUTOPUHT KaK METOJI UCCIIEIOBAaHUA: ATAIbI U conepxkanue. [lorstue o
OMOMHIVMKAIMA KaK MeTofe wuccieqoBanms. [IpenMymiecTBa >KMBBIX HWHAWKATOPOB. MOHHUTOPUHT
COCTOSIHHSI TIPHPOJTHBIX pecypcoB B Poccum.

Tema 1.4. Buounoukauus u eé éuonl

[lonsarue o omomnaukanuu. Kinaccuukanus u xapaKTeprucTHKa BUJOB OMOMHAMKAIINU: Crienn(rudecKas
u Hecrenuduueckas OWOWHIWKAIWS; TpsMas W KOCBEHHAas OWOWHIUKAIWS; PETUCTPUPYIOIIAs
OMOMHIVMKAIIA U OMOMHIUKAIUS 110 aKKyMYJISAIINU.

Tema 1.5. Kapmupoeanue 3a2pa3néHHbIX YUACMKO8

[IpoBeneHre kapTUpOBaHHS 3arpsA3HEHHBIX YYACTKOB: JTaIlbl paboThl M MX cojepxkanue. ComepkaHue
MOJITOTOBUTENBHOIO 3Tama paboTel: cOOp MJaHHBIX 00 WCTOYHHMKAX 3arps3HEHUs; COJEpKaHue
XapaKTePUCTUKHA TPOMBIIUIEHHBIX 00BhekToB. COOp Marepualia O MPUPOJHO-KIMMATHUECKUX YCIOBUSIX
obocrnenyemoii Tepputopun. CojepKaHWE OCHOBHOTO JTama paboThl: OIeHKa aHTPOIOTreHHOro



BO3/ICHCTBUSI Ha OKpyXKatollylo cpeny. HaneceHwe unHpopmanuy Ha KapTy: 00béM HHGPOpPMaLUH H
MOPSAZIOK HAHECEHMUS.

Tema 1.6. d)umoundukauuﬂ KakK cocmaenas 4acmbv IK0/102U4eCK020 MOHUMmMoOpunz2a

duToMHIMKAIMSA KakK OJUH M3 METONOB OLICHKM KadecTBa OKpyxkawowed cpensl. llonstue o
¢uTonHIUKAIMK W (UTOMHIAMKAaTOpax. Bo3moxkHocTH MeronoB ¢GuToMHAMKauu. OpraHu3mbl-
pETHCTPAaTOPBl U OPraHU3MbI-HAKOMUTENH. YUET BHEUIHUX W BHYTPEHHUX (PAKTOPOB NpH MPOBEACHUH
ouoHauKanmuy. Mopdonornyeckne U3MEHEHHS PacTeHHU, HCIOIb3yeMble B OMOMHANKaMH. V3MeHeHus
OKPACKH JIMCTBEB: XJIOPO3bI, HEKPO3bI, MPEXKAECBPEMEHHOE yBsIaHue, Aeonranus; N3MEHEHUS] Pa3MepoB
OpraHoB, ()OpPMBI, KOITUYECTBA U TOJOKEHHS OPTaHOB, >KM3HEHHOW (opmbl, skn3HeHHOCTH. OCHOBHBIC
pacTeHHss — WHIUKATOPHI 3arpsi3HEHUs aTMocdepHOro Bozayxa. W3 wmcTopuu Bompoca pa3BUTHS
dbuTOMHIMKAIIMK KaK MeTofa. Bkian 3apyOe:KHBIX U OTeYeCTBEHHBIX UCCIIEIOBATENEH.

MOAYJIb 2. 3Jxojornyeckuii MOHMTOPMHI 3arpsA3HeHUs] Ha3eMHO-BO3AYIIHON  cpenbl:
COBpeMeHHbIe MeTO/bl OMOMHIMKAIMOHHOI0 AHAJIN3A 3arpsi3HeHns aTMoc(epHOro Bo3ayxa (26 4)

Tema 2.1. JTuxenounouxkauusn

JInmailHUKN Kak ONpENeNUTENd 3arps3HEHHs] BO3AYIIHOW cpenbl. IloHATHE O nuIIailHMKaX U METOJE
nuxeHonHaukanuu. CTpoeHue JumaiHnka. B3anmoeiicterue rpuda u Bojgopocnu. [lorsTue o tamiome
(cmoeButie). THUIBl TUIMIAWHUKOB 10 BHENTHEMY BHIY TaJUIOMOB: HAKHITHBIC (KOPKOBBIC), JIMCTOBATHIE U
KyCTUCThIE. XapaKTEpPUCTUKA TUIIOB JUIIAHHUKOB. BilMsHHE XMMHUYECKMX BEIECTB HA JIMIIAHHUKHU.
Nzmenenus Ha MOpP(OIOrHUECKOM H aHATOMO-(PH3HOIOTHIECKOM YPOBHSX. JIOCTOMHCTBA U HEJAOCTATKU
JIUXCHOMHJIUKAMM KaK METoJa W3Y4YEHMsI 3arpsi3HEHUs OKpyKawolied cpeasl. Meronpl yudéra
TUmaiHuKoB. Pa3zHooOpasne M xXapaKTepUCTHKAa METOAOB y4&éTa JUITAWHUKOB: METOIBI MapIIpPyTHOTO
yuéra; Meron mpoduicH; CTalMOHapHbIE METOAbI W METOJ NPOOHBIX momaaeid. I[lapamerpbl
KOJIMYECTBEHHOTO y4&Ta JUIIAWHUKOB: BCTPEYAEMOCTh (YacTOTa BCTPEYAEMOCTH) W KBaApaT (y4€THas
mommaska). Kpatkas uctopust pa3BuTHs JTUXEHOWHITKAITIH.

Ilpakmuxym

Onvim «Onipenenenre CBsi3eil BOAOPOCTH W rpuba B COCTaBE JIMMIAHHWKA»: OMpEAeNeHre MPOYHOCTH
CBsI3el BOIOPOCIH M rprda B COCTaBe JHMIIARHIKA, BOSMOKHOCTH MX Pa3edbHOr0 CYIIECTBOBAHUS.

Hccneoosamenvckan  paboma «OmpeneieHne CTENEHW  3arps3HEHHs BO3AyXa II0  COCTOSHHIO
JUIIAHUKOB»: ONPENEeNCHNEe CTeIEeHH TIOKPBITHS M CTENEeHW BCTPEYAEMOCTH THIIOB JIMIIAHHHUKOB;
omperneneHne pa3MepoB PO3ETOK U KU3HECTIOCOOHOCTH JIMIIAHUKOB.

Tema 2.2. I'azouyecmeumenvhocms u 2a30ycCmoiuuu6oCcms pacmeHui

Bnusuue 3arps3HUTENned Ha XUMHUYECKUME MPOLECCHl, MPOUCXOASIINE B KJIETKax pacTeHuil. BHemHue
NpPU3HAKA TIOBPEKICHUS PACTEHWH TOKCHYHBIMK BellecTBaMH. I[loHATHE O Tra30ycTOWYMBOCTH U
ra304yBCTBUTEIBLHOCTH PACTEHUM. AJanTaius pacTeHUN K JIEHCTBUIO ra30B. MeXaHU3Mbl YCTOMUYHUBOCTH
pacteHuii K HeOnaronpusTHBIM (akTopaM. buonornueckas, anaromo-mMopQo- jgorudeckas u HU3H0IOro-
OnoxuMHUecKas  TIa30yCTOMYMBOCTb.  BiusHHME  KIMMAaTH4YeCKHMX  YCIOBUH  TEPPUTOPHMM  Ha
ra3oyCTOM4MBOCTh pacTeHuidl. ['pynmbl ycrolunmBocTH pacteHuid. I[llkana OneHKH Ta30ycTOMYUBOCTH
pactennii. Ponb 3en€HBIX HAaCaXICHWH B OUYMIIEHMHM TOPOACKOro Bo3Ayxa. llbuiesanepxuBaromue
CBOWCTBAa DPAa3IMYHBIX IIOPOJ] JIEPEBHEB M  KYCTAapHUKOB. XapaKTEpUCTHKA pACTEHUH IO
neUIeQUIBTPYIOIEH crocoOHOCTH. XapaKTepUCTHKa IPEBECHBIX IMOPOJA MW KYyCTapHUKOB IO Kiaccam
ra3oyCTON4HBOCTH.

Ilpakmuxym



Ipoexmno-ucciedosamenvckasn paboma «VI3yueHue COCTOSHUS PACTUTEIBHOCTH M pa3paboTKa MpoeKTa
03EJICHEHUs CBOET'0 MUKpopaiioHay. OnpeneneHue BUAOBOTO COCTaBa JPEBECHO-KYCTAPHUKOBBIX MOPO/,
MOBPEXKICHUI U 3a0oneBanuii. M3ydueHue COCTOSHUS APEBECHBIX MOPOJ BIOJb aBTOAOPOr C Pa3iMyYHON
cTeneHpio Harpy3ku. CocTaBlieHUE KapThl ra30yCTONYUBOCTH APEBECHO-KYCTAPHUKOBOM PacTUTEIHHOCTH
paiioHa Mpo>KMBaHKS HA OCHOBE JaHHBIX MPOBEAEHHOTO MccienoBanus. Pa3paborka mpoekTa 03e1eH HUsI
CBOEr0 MUKpOpaiioHa.

Tema 2.3. Cnesxncnulii ROKpP08 KAK UHOUKAMOD 3A2PA3HEHUS RPUPOOHOIL Cpedbl

CHeXHBI TOKPOB KaK HWHAMWKATOp MPOIECCOB 3aKWUCIEHHS MPUPOJHBIX Cpel. OTambl 3arpsa3HEeHUus
CHEXXHOr0 ITOKpoBa. IIpakmuxym

Hccnedosamenvcras paboma «CHEKHBIH MTOKPOB KaK MHAMKATOP 3arpsi3HEHUsT aTMOC(HEPHOTO BO3IyXa
TOPOJICKOW cpellbl». MeToarka padoThl CO CHEXXKHBIMH TpoOdamu: 0TOOp MpoO cHera, MpenBapuTenbHast
00paboTka mpod, MOAroTOBKA MPOOKI, pacTariuBanue mpoosl. OnpenereHne MacChl MOCTYIJICHUI CHera
Ha oOcnenyemyro TepputopHio. KonnyectBeHHOe ompeneneHue 3arps3asonmx Bemects. OnpeneneHue
(bU3MUYECKUX CBOWCTB TAJIOr0 CHEra: Mpo3pavyHOCTH, WHTEHCHBHOCTH M XapakTepa 3amaxa, I[BETHOCTH.
Meroanka onpeie/ieHns XUMHUYECKUX CBOIMCTB TaJlOro CHEra: OMpeesieHue KUCIOTHOCTH, COICPIKaHUs
OpraHWYeCKUX BEIIECTB, CIIOCOObI ONMPE/IeTICHUS HAIMYMs HOHOB XKeje3a, CBUHIIA, MEMH, XJIOpa, Cybdar-
HOHOB.

Tema 2.4. Ouenka cocmoanus cpeovl Ha OCHOGE Memooa aykmyupylowieil acummempuu

AcHMMETpHsI JICTOBOTO arapaTra Kak I0Ka3aTelb CTpecCcOBBIX (aktopoB. TpeOoBaHUS K BHIAM-
OvonHauMKaTopaM. MeToapl OIEHKH CTPECCOBOTO BO3JICHCTBHS Ha pacTEeHHs: MOpQOoJorndecKkue
(HanmuuKe XJIOpO30B M HEKPO30B, M3MEHEHHUS JUTMHBI M MAacChl JIUCTHEB) M (DH3UOJIOT0-OMOXUMUIECKHE
(oBOmHEHHOCTH, MUTMEHTHEIHN cocTaB). [lousaTHe o pmykTyupyromeit acumMerprun. MojenbHbIe 00bEKTHI.

Ilpakmuxym

Hccneoosamenvckas paboma «zydenne (GIyKTyHpyromeld acHMMETPUH Yy pacTeHUH Kak ITOKa3aTens
KayecTBa cpeabl oOuTaHus». PekoMmennmanum no orbopy martepuana u pabore ¢ HUM. XapaKTEpPUCTHKA
HCCIIEyeMBbIX YYacTKOB paloHa MO HAJIMYMIO CTAlMOHAPHBIX HCTOYHHKOB 3arpsA3HEHHUS U 110
TpPaHCHOPTHOM Harpy3ke. O6paOoTka AaHHBIX MO OLIEHKE CTAOMIBHOCTH Pa3BUTHs C HCIIOIb30BAHUEM
MEpHBIX NMPHU3HAKOB (mMpomepoB jaucra). Pacuér mokaszateneil acumMerpun. OLEHKa KayecTBa Cpellbl IO
3HAYCHUIO HHTETPAJbHOTO IOKa3aTensl CTaOMIBHOCTH pa3BUTHA. METOAMKM H3Y4eHHUs] IapaMmeTpoB
GIyKTYHpyOLed aCHMMETPUH JIMCTHEB: W3yYEHHE MapaMeTpoB (QIyKTYUPYIOIIEH aCHMMETPUH JINCTHEB
0epé3bl MOBHCIIOMN, JIMIBI CEPALIETIMCTHOM, KIEHA OCTPOIMCTHOrO, 1yOa 4epenryaToro.

Uccredosamenvckas paboma «PacuéTHas olleHKa KOIMYECTBA BRIOPOCOB BPEAHBIX BEIIECTB B BO3AYX OT
aBTOTpaHCIOpTa». PacuéT cpemHecyTOYHOro IMOTOKa aBTOTPAHCHOPTa HA KOHTPOJBHBIX YYACTKaX;
VAETBHOTO pacxoja TOIUIMBA; KOIWYECTBA TOIUIMBA pPA3HOIO BHUIA, CHXKHTAeMOTO JIBUTATENSIMHU
ABTOMAIIH, KOJMYECTBA BBIJENMUBIINXCS BpeOHBIX BemiecTB. MccnemoBatenbckas pabdora «OreHka
COCTOSIHMSI JApPEBOCTOS Tapka». l[IpoBeiaeHHWe WHBEHTApHW3AallMH JPEBECHBIX HACAXKICHUH H3ydaeMoin
TeppuUTOpHH (KIFOUYEBOT0 y4acTKa). Pacué€r BBICOTHI 0OBEKTOB 0€3 CIeIUaIbHBIX MPUOOPOB Pa3IMYHBIMU
cnocobamu. OrpenenieHue OKPY)KHOCTH H JWaMeTpa CTBoOJa; IPUMEPHOrO BO3pacTa JIepPEBHEB
uccienyemoi mioniaaku. CocraBieHue GopMyisl qpeBoctos. OnpeneneHne COCTOSHUS IPEBOCTOs MapKa
C UCIOJIb30BAHUEM MPOCTEUIIEH IIKAbI.



MOAYJIb 3. MOHMTOPHHT BOAHOI cpebl: 0MOMHANKALNMSA 3arpsi3HeHHUs BOAHOM cpenbl (12 )
Tema 3.1. Memoowt 2udpooduoI02UUECKO20 AHATU3A

l'uapoOuoNornyecknii aHajau3 Kak OHOJOrMYECKHMI METOJ OICHKHM KadecTBa BOAbl. [loHSATHE O
TUAPOOHOIOrHYecKOM aHanmu3e. [loka3aTenu CTereHu 3arps3HEHUs: BHJIOBOE pa3HOOOpa3ue, MIOTHOCTh
BHJIOB, IIOTHOCTh OPTaHMU3MOB, ITJIOTHOCTh OMOMACCHI M IOKAa3aTeIbHOE 3HAa4YCHUE BUJOB. PacuérHbie
HMHJCKCH B JKOJOTMYECKOM MOHUTOPHHIC: WHACKCHI, MCIIOJIB3YIONIME XapaKTep MUTAHUS OPTaHU3MOB.
WHaekchl, UCHONB3YIONIME COOTHOIICHUE KPYMHBIX TaKCOHOB. OIleHKa KadyeCcTBAa HSKOCHUCTEMBI II0
WHJIEKCaM BUJI0BOTO pa3Ho00pa3us. OeHKa 30H campoOHOCTH 0 MOKa3aTeabHbIM oprann3mMaM. OreHka
KauecTBa HSKOCHCTEMBbI [0 COOTHOIICHHWIO KOJIMYECTBA BHJOB, YCTOMUMBBIX W HEYCTOHMUYMBBIX K
3arpssHeHuio. MHaexchl oOmiHocTH (cxoxactBa). Kparkas xapakTepucTHka OHOJOTMUYECKHUX METOZO0B
OLICHKU 3arps3HEHUs BOJ: MpeuMyilnecTBa W HemocrtaTku. CanpoOHOCTh opraHu3MoB. OIEHKa CTENEeHU
3arps3HEHHOCTH BOJ 110 IOKA3aTeNIbHbIM (MHAMKATOPHBIM) opranu3mam. [loHsTue O campoOHOCTH,
canpoOHOCTH BUA, CUCTEME CarpoOHOCTH. 30HBI CAIPOOHOCTH: OJIMTOCAIIPOOHbIE, OeTa-Me30canpoOHbIe,
anb(ha-Me30canpoOHbIe U MONMHCAIPOOHBIS; X XapaKTepucThka. PaKTophl, BIUAIONINE HA CallPOOHOCTH
BO/IOEMA.

Tema 3.2. Memoouka pabomul ¢ npodamu 3006enmoca

Meroauka paboTel ¢ mpobamu 3000eHTOca. COOp 1poO, (uKcanus, STUKETHPOBaHHE, 00BEM IPOOHI,
00pabotka npob. llpakmuxkym

Cocmasnenue nacnopma  xapaxkmepuzyemozo  6000éma. ONACaHUE OCHOBHBIX  JKOJIOTHYECKUX
0coOeHHOCTEH BofoéMa: IBET, IIPO3PAYHOCTE, TEMIIEpATypa, 3arax. BeIaBlIeHHE CTEIICHH aHTPOIOTeHHOM
Harpy3kyd Ha BOJHBIN OMOTreoIeHo3 MyTéM MpHMEHEHHWs MeTona 3ooumHAuKarmu. OmnpemeneHue Kiacca
KadyecTBa BOJA. BBISBICHHE CTENEHH AaHTPOIOICHHOH Harpy3Kd Ha BOAHBIA OHWOTEOIeHO3 IyTEM
MpUMEHEHNs] MeToja (PUTOMHIWKAIIMH. JKCIIpecc-OlleHKa KadecTBa BOIBI IO CEMEHCTBY PSACKOBBIX.
[IpakTudeckas pabora «l3yueHne kauecTBa BOABI U3 PA3IMYHBIX MPECHBIX HCTOYHUKOBY. OmpeseneHue
(m3myuecKux MoKa3aTeneil o0pas3oB BOABI: 3allaxa, [BeTa, mpo3payHocTH. OmnpeneneHne XUMHUYECKIX
roKa3aTerneil 00pasIoB BOBI: HAJMYHMS KATHOHOB JKelle3a, CBUHIIA, XJIOPHI-HOHOB, HUTPATOB U HUTPHUTOB,
KECTKOCTH BOJBI, aHHOHOB KHCIIOTHBIX OCaIKOB.

MOJAYJIb 4. MoHUTOPUHT NIOYB (22 )
Tema 4.1. Buounoukayus 3azpa3Henus nO48eHH Ol cpedvl

Nzyaenue 3arpsisaenns nouB Kypckoro paiiona. CTpyKTypa >KHBOTHOTO HACENEHUS MOYBBI M (HaKTOPHI
ero pasHooOpasusi. BiusHME TEXHOr€HHOro 3arps3HEHUS] Ha IOYBEHHBIX OECIIO3BOHOYHBIX.
daynuctuueckas OuomHAuMKauus. l3MeHeHWe BHMIOBOIO COCTaBa M KOJMYECTBA IIOYBEHHBIX U
HAIlOYBEHHBIX OECHO3BOHOYHBIX JKMBOTHBIX KakK IIOKa3aTeldb AaHTPONOrEHHOTO BO3JCHCTBHUS Ha
OKpYXaIollylo cpeny. BbiOOp oOpraHu3smMoB il JIUArHOCTUKH COCTOSHUSI IIOYBEHHOW CpeIbl.
OKOJIOTHYECKUE TPYNIbl IOYBEHHBIX OPTraHW3MOB, XapaKTepUCTHKa TIpymnm. lcropus pasButus u
W3y4YeHHs OMOMHIMKALIMH IT0YBBI B OTEUECTBEHHOH HayKe.

HpaKmlleM I/I3y‘{eHI/IC (1)I/IBI/IKO-XI/IMI/ILICCKI/IX CBOMCTB II0YB IIKOJIHLHOI'O ABOpa. VcraHoBIICHHE
3aBUCUMOCTH MCKIAY (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOIMCTBaMU MOYBEI U YHCIIEHHOCTBIO OCCII03BOHOYHBIX.

Onvim «BblaBiieHuE PO JOXIACBBIX qepBef/'I B HOLIBOO6pa3OBaTCJ'II)H0M mponeccey.



Onvim «BbISBIICHUE 3aBUCHMOCTH MEXKIY (PU3NKO-XUMUYECKHMMU CBOWCTBAMH IOYBBI U YHCICHHOCTHIO
0ecro3BOHOYHBIXY. [Ipakmuueckas  paboma «ONpeneIcHUEe KUCIOTHOCTH TIOYBBI C  TIOMOIIBIO
MIPUTOTOBJICHHBIX MHIUKATOPOB HA PACTUTENBHONM OCHOBE». [IpUrOoTOBICHUE MHIAMKATOPHBIX OTBAPOB U
WHJUKaTOpHOUM Oymaru. OmnpenereHue KHUCIOTHOCTA 00pa3I[oB MOYBEI UCCIICAYEMBIX YYaCTKOB: OTOOP H
IIPUT'OTOBJICHUC MMOYBEHHOM HpO6I)I. I/ICCJIGILOBaHI/Ie OKpaCKU IMOJTYUYCHHBIX PACTUTCIbHBIX UHIUKATOPOB B
KHUCJIOW U IIEJIOUHOU cpeJiax.

Ipaxmuyeckas paboma «OnpeneneHre KACIOTHOCTH TMOYBLI Pa3MMYHBIMEU criocobammuy. OmperencHue
KHCJIOTHOCTH TIOYBBI C IOMOIIBI0 YHUBEPCAJIHLHOI'O WHAMKATOPA; ¢ MOMOINLI0 jnaTunka pH 1udposoit
nabopaTopuu; ¢ TOMOIIBIO METOBOTO pacTBopa.

Okcnepumenmanvhas paboma «OnpeneneHne CoAepk aHus CBUHIA B 3€JIEHON Macce Ia30HHBIX TpPaBy.
JKcnpecc-MeTo/ibl OIEHKH TOKCHYHOCTH MOYBEHHOW Cpellbl ¢ MOoMoIIblo onorecToB. OnbiT «M3yuenue
KayecTBa TMBUIBIBI PACTEHWH Kak TIOKa3aTeNsl 3arps3HEHUs cpelbl OOWTaHMs». YCTAaHOBJICHUE
3aBHCHMOCTH KauecTBa MBUIBIEBBIX 3EPEH OT YPOBHS (PH3MUECKOTO M XMMHUYECKOT'O 3arpsi3HEHUS CPEJIbL.
OnbiT «BexoxkecTh ceMsAH Kpecc-cajiaTa Kak IoKas3aTeslb 3arpsA3HeHuUs OUYBb». BrnsgHue kauecTBa cpesl
obutaHus Ha Mopdorornueckne 1 aHATOMHUYECKHE H3MEHEeHUsT pacTeHnid. OnbIT «DHEpTHs MPOpacTaHHSs
CeMsIH OJyBaHUYMKa JIEKAPCTBEHHOI'0 KaK IIOKa3aTenb 3arpsA3HEHUs] TMOYBEHHON cpenpl». M3ydenue
SHEPTHH MPOPACTaHUS CEMSH OAYBAaHUHMKA, COOPAHHBIX C HECKOJBKMX YYAaCTKOB C IMPEANOIOKHUTEIHHO
Pa3HOM CTeNeHbI0 MOYBEHHOT0 U aTMOC( EPHOTO 3arps3HEHUS.

Tema 4.2. /loscoesvle uepeu Kak uHOUKAMOPDL 3A2PAZHEHHOCHU NOYGHL

Hcnonb3oBaHue >KU3HEHHBIX (OPM JOXKIEBBIX M JAPYIHX OCECIO3BOHOYHBIX IIPH OICHKE CTEICHH
BO3/IEWCTBUA aBTOTPAHCIIOPTA U JPYTUX 3aTPSA3HUTENEH Ha SKOCHCTEMBI YepBei. DKOIOTHYECKIE TPYIITIBI
JOXIEBBIX YepBeid. BimsHne xinMaTHdecKuX (PakKTOpOB WM THIIA TOYB Ha PACIPOCTPAHEHHE IOXKIEBBIX
yepBei.

Ilpakmuxym

Hccneoosamenvckas paboma «I3ydeHrie YUCISHHOCTH JIOKEBBIX YepBel B pa3IUHbBIX OMOIIEHO3aX KaK
MOKa3aTensl CTa0MIBPHOCTH MOYBEHHOH cpensl». OmpeneneHne yCIOBHI OOWTaHUS IOXKIEBOT'O YEPBS H
BITUSHUS CpeNbl Ha YICIEHHOCTh U OMOMACCy 10 IOYBEHHBIM TOPU30HTAM Ha MCCIIEyEeMbIX yJacTKaxX

YuyeoHO-TeMATHYECKHMH IJIAH

Nen.n | Hazeanue pazoena Teopusl | MPAaKTHKA | Bcero

1 MOJYIIb 1. Oougue 6onpocwt IKOI02UHECKO20 8
MOHUmMOpUHZA

2 Tema 1.1. Oxonocuueckuii monumopune. Mcmopus pazeumus 1 0 1

3 Tema 1.2. Buovl u nodcucmemsvl IKOI02ULECKO2O 1 0 1
MOHUMOpUHea

4 Tema 1.3. MemoOul 3xK0102U4eCK020 MOHUMOPUH2A 0 1 1

5 Tema 1.4. buounouxayus u eé 6uobl 1 1 2




6 Tema 1.5. Kapmuposarue 3a2psa3HEHHBIX YUACMKO8 1 1
7 Tema 1.6. Qumoundukayus Kak coOCMasHas 4acno 1 2
9KOI02UHECKO20 MOHUMOPUH2A
8 MOAYJIb 2. Jkog0oru4ecKknii MOHUTOPHHT 3arpsi3HeHUsI 27
HA3eMHO-BO3IYIIHOH CPeabl: COBPpeMEHHbIE METO/IbI
OMOMHINKAIMOHHOTO AHAJIN3A 3arpsi3HeHN s
aTrMoc()epHOTro BO31yXa
9 Tema 2.1. Jluxenounoukayust 3 6
10 Tema 2.2. I'azouyecmeumenbHOCMb U 2A30YCMOUYUBOCHIb 4 8
pacmeHuti
11 Tema 2.3. CuesrcHulil NOKpO8 KAK UHOUKAMOP 3a2PA3HEHUs. 2 6
Npupooroll cpeovl
12 Tema 2.4. Oyenrxa cocmosinusi cpedvl HaA OCHO8E Memood 2 7
@rykmyupyioweu acummempuu
2 roa o0yueHust
No HazBanue Tembl Teopusi | MPaKTHKAa | Bcero
1 | MOAYJIb 3. MOHUTOPHHT BOJHOMN Cpeabl: OMOMHIUKAIUS 4 8 12
3arpsisHeHUs1 BOJHOI cpebl
2 | Tema 3.1. MemooOwt 2udpobuonocu1ecko20 aHau3a 2 3 5
3 | Tema 3.2. Memoouxa pabomwl ¢ npobamu 3006enmoca 2 5 7
4 | MOAYJIb 4. MOHUTOPHHT NOYB 6 16 22
5 | Tema 4.1. Puounouxayus 3a2psa3HeHust NOY8EHHOU CPeobl 5 12 17
6 | Tema 4.2. [Joocoesvie yepsu Kaxk UHOUKAMOPbL 3A2PAZHEHHOCTIUL 1 4 5

noy4enl

YuyeOHO-MeTOANUECKOE 00ecIeueHne

VYuebHo-Meroanueckoe obecriedeHre Kypca BKIOYaeT B cebs yueOHoe mocoOue sl ydamuxcs |

nporpaMMmy Kypca. YueOHoe mocoOue Ajisl ydamuxcs OOecleuMBaerT COJEep)KaTeNbHYI0 4acTh Kypca.
Conepxanue mocobus pa3duTo Ha mnaparpadpl, BKIOYAeT AWAAKTUYECKUH MaTepuai (BOMPOCH,

YIIpaKHCHU, 3a/1a4U, ,I[OMaIHHI/Iﬁ 3KCH€pI/IMeHT), MMPAKTUYICCKUC pa6OTLI.




OUDPPOBAS JIABOPATOPUSA YUHEHUYECKASA

o [[udpoBbie TaTUNKHU SIEKTPONPOBOAHOCTH, pH, ONI0XKEH s, TeMIlepaTyphl, A0COTIOTHOTO JaBIICHHUS;
o [{udporoii ocruuIorpa@UuIecKuil 1aTYuK;

® Beckl anexrponnbie yuebHbie 200 15

o Mukpockor: Iu(poBoii WK onTHYECKUH ¢ yBenuueHrneM ot 80 X;

o HaGop a5t M3roToBIeHHS MUKPOIIPEIapaToB;

® Mukpornpenapatsl (Ha00p);

o CoeHUTENBHBIE TIPOBO/IA, IPOTrPaMMHOE OOecIiedeHre, METOINYECKIE YKa3aHMUsI;

KOMILIEKT HIOCYJbI U OBOPYIOBAHU S JIsS1 YYEHUYECKHUX OIIBITOB

o [IITaTuB 1a0OPATOPHBIA XUMUICCKIH:

e HaGop gamek [lerpu:

e HaGop MHCTPYMEHTOB MpenapoBaIbHBIX:

o JloxKa JUTsl COKATAHUS BEIIECTB:

e Crymika papdopoBas ¢ IECTUKOM:

e HaGop 6aHOK, CKIISTHOK, (pJTAKOHOB JIJIST XpaHEHUS TBEPIABIX PEaKTHBOB;
e Habop mpubopoxk (I1X-14, I1X-16);

o [Ipubop /i MONy4EHHsI ra30B;

o CiMpTOBKA U Toprovee sl Het;

o OunbTpoBanbHas Oymara (50 mrT.);

o Konba koHunueckas;

o [Tanouka cTekisiHHAs (C PE3HHOBBIM HAKOHEUHUKOM );

o Yameyka /11 BRITAPUBAHUS (BbIMAPUTEIbHAS YAIICUKA);
® MepHbIid TUIMHID (TTIACTUKOBBIN);

® BopoHka crexisiHHas (Manas);

o CrakaH creknsHHBIN (100 Mu);



Kanennapno — tematnyeckoe niaanuposanue 10 kiaace

Ne n/m Tema ypoxa Buabl yueOHol AesITeIbHOCTH Hcnonb3oBanue Hara
J1a00paTOPHOIO U
(3aHATHSA) wndpoBoro
00opynoBaHus
(meHTp «Touka
pocTay)
1 IToustre 06 IToHsiTHE 00 3KOIOrHYECKOM Hudposas 06.09
JKOJIOTUYECKOM MOHHUTOPHHTE (MOHUTOPHHTE nabopaTopus 1o
MOHHUTOPHUHTE OKpyxatouiei cpensl). Llemnu Ouonornn
9KOJIOTMYECKOr0 MOHUTOPHHTA.
W3 nucropun MOHUTOPUHTA B
Poccun
2 Buasl u moacucreMsl Knaccudukarmms Bu0B Hudposas 13.09
9KOJIOTUYECKOTO 9KOJIOTMYECKOT0 MOHUTOPHHTA. | JIabopaTopus 1Mo
MOHUTOPHUHTA TToxcucTeMbl 3KOIOrH4YECKOrO OHOJIOT U
MOHUTOPHUHIA. YPOBHU
MoHUTOpHHTA. OOBEKTHI
HaOJIOICHUS U ITI0KA3aTEIN
3 MeToapl 3K0noruueckoro | MeToanl ucciaeI0BaHus. [Hudposas 20.09
MOHHTOpPHHTA buonornueckuiit MOHUTOPUHT nabopaTopusl 1o
KaK METOJ| UCCIIEJOBAHMSL: ouonoruu
3Tanbl U COAEPKAHUE.
[IpenmyiecTBa )XKUBBIX
WUHIUKATOPOB. MOHUTOPUHT
COCTOSIHUS ITPUPOAHBIX
pecypcoB B Poccun
4 buonngukamus u eé ITonsarre 0 OMOMHIUKAIINAM. 27.09
BUJIBI Knaccugpukanuns u
XapaKTepUCTHKA BUIOB
OMOUHIUKALIUN
5 Kapruposanue IIpoBenenne kapTupoBaHUs 04.10
3arps3HEHHBIX YYaCTKOB | 3arps3HEHHBIX YYACTKOB: ATAIIbI
paboTHI M MX CONEpIKaHHE.
®dusnko-reorpapuIecKue u
9KOHOMHUKO-TeorpaduIecKue
6 Kaprupoamue XapaKTEPUCTUKHU TEPPUTOPHU 11.10
3arpsA3HEHHBIX YYaCTKOB obcenoBanus
7 duronHIMKaALINA KaK duronHaukanus Kak OIUH U3 18.10

COCTaBHasd 4acCTb
OKOJIOT'HYECCKOIro

METOJIOB OLIEHKH KadecTBa
okpyxatonieit cpeapl. ITonstre




MOHHUTOpPHHTA

0 (UTOMHIIMKAITIN 1
(uTONHAMKATOPAX.
OpraHu3MBI-perucTPaToOphl U
OpraHN3MbI-HaKOIHTEIH.
Mopdonornueckue U3MEHEHUS
pacTeHHi, HCIOIb3yeMBIE B

8 DUTONHMKALMS KaK onovHukanuu. OCHOBHBIC 25.10
CocTaBHad 4aCTh pacTeHUss—UHIUKATOPBI
9KOJIOTHIECKOro 3arpsi3HEHUs aTMOC(EpHOro
MOHHMTOPHHIA BO3yXa. Bkian poccuiickux u
3apyOeKHBIX YUEHBIX B
pa3BUTHE PUTONHAUKAIMN
9 JIuxeHouHUKAIUS Paborta ¢ paznnyHbIMU 08.11
UCTOYHUKAMU
10 CrpoeHne MUIIaHIKOB MH(OPMALUHH, TIPOCMOTD Hudposoii 15.11
MpE3EHTALUU U MHKPOCKOTT
BUCO(ParMEHTOB, 00CYKICHHE
mnocJie
11 BinsiHne XMMHYECKUX IpOCMOTpa, HAMCAHNE 5CCC. Hudposoii 22.11
BCILICCTB Ha .]'[H].HaﬁHPIKPI HHHIaﬁHHKH Kak OHpeZ[eHI/ITeJ'H/I MI/IKpOCKOH
3arpsi3 HEHUsl BO3MYIITHOU
12 MeTo/p! yuera cpenbl. CTpoeHHUE TUIIAHIKOB. 20.11
THIARHAKOR BrusiHue XMMHUECKUX BEIIECTB
Ha JumanHuKd. Metozpsl yuéra
nuaHuKoB. [IpakTukym.
13 Onpenenenne cpszei OnwIT «Onpesenenne cpssei 06.12
BOJIOpOCIeH 1 rpuba B BOJIOPOCTH M I'prda B COCTaBe
COCTaBE JIMIIauHHUKA JUNIAUHUKA.
HccnenoBarenbckas paborta
14 Ornpenenenue cBsi3eit «Onpeznienenye CreneHn [udporoii 13.13
BOIIOpOCIEH U Tprubda B 3arpiA3SHCHHA BOSAYXA IO MHUKPOCKOIT
COCTABE NMIIARHIKA COCTOSIHUIO JIMIIAHUKOB)
15 BnusHue 3arpssHuteneit 20.12
Ha XUMUYECKHE
MIPOIIECCHI,
MTPOUCX OJIATIIHE B
KJIETKaX pacTCHUH.
16 Brusiaue 3arpssauteneii | PaGota ¢ pasnmuyHbIME Iupporoii 27.17
Ha XUMUYECKHE HCTOYHHUKAMH MHKPOCKOIT
TTPOIIECCHI,
TIpORCXOMIAIIIHE B WH(pOpMAITHH, TTPOCMOTP
KJIETKaX pacTeHUM. TIpesCHTALNN 1
BHJICOPArMEHTOB, 00CYKICHHE
17 Biusuaue 3arpssauteneii | TOCIC Ludposas 10.01
Ha XUMHUYECKHE MPOCMOTPA, HATHCAHHE ICCE. nabopaTopHsl 1o
MPOLIECCHI, Ouonoruun

IpOUCXOOAIINE B




KIICTKax paCTeHI/Iﬁ .

18 Bremnue npusHaku Bimsiaue 3arpsizHuTeneil Ha Hudposas 17.01
MOBPEXICHUS pacTeHU I XUMHYECKHE TPOLIECCHI, nabopaTopusl 1o
TOKCHYHBIMU MPOUCXOJIAIINE B KIETKaX Ouonorun
BEILIECTBAMH. pactenuii. BuenHue npu3Haku
MOBPEXICHUSI PACTECHHH
. TOKCHYHBIMU BEIIECTBAMH.
19 Az[vanTaumI pacteHuit K AIRNTAIHS PacTeHIH K Hudposas 24.01
JIECTBUIO T'a30B. MeHCTBIIO 1a308. MeXaHu3MbI nabopaTopHsl 1o
YCTOMUYMBOCTH PaCTEHHH K Ouonorin
HEONMaronpusTHEIM (aKTOpaM.
20 MexXaHu3MBbI I'pynmel ycroitunBocTr 31.01
YCTOWYHMBOCTU PACTEHHH | PACTCHH.
K HEOJIarONpUATHBIM
(akTopam
21 I'pynmsl ycroiiuuBoctu Hudposas 07.02
pacrenuii. [llkana nabopaTopus 1o
OLIEHKH OHOJIOT U
razoyCTOMYNBOCTH
pacTeHwuii.
22 Nzyuenue cocrosHus Hudposas 14.02
PacTUTENBHOCTH 1 nabopaTopus 1o
pa3paboTka mpoeKTa ouonoruu
03€JICHEHHSI CBOETO
MHKpOpaiioHa
23 CHEXHBII OKPOB Kak CHEXHBII TOKPOB KaK [Hudposas 21.02
WHAWNKATOP 3aTrpsI3HEHUS. | WHAWKATOP IIPOIECCOB nabopaTopus 1o
TIPUPOTHOMN CpPEIIbI 3aKUCIIEHUS IPUPOTHBIX CPELl. XUMHHU
ITpakTukym.
HccnenoBarenbckas pabora
«CHEXHBIN TTOKPOB KaK
24 CHEXHBIN TOKPOB KaK MHJINKAaTOp 3arpA3HCHNUA Hudposas 28.02
WHJIUKATOp 3arpsi3HEHUS aTMOC(EpHOro Bo31yxa nabopaTopusl 1o
aTMoc(epHOro BO3ayXa rOpOJICKOit cpeabDy. M3yuenue XUMHH
Opr)KaIOH.[efI CpeIbl q)I/I3I/IquKI/IX U XUMHNYCCKUX
mapaMeTpoB CHera
25 Uzyuenne pusmaeckux 1 | ACHMMETPHS JINCTOBOTO IHudposas 07.03
XMMIYECKIX TTapaMeTpoB | almapara Kak IToKa3aTelb nabopaTopus 1o
cHera CTPECCOBBIX (haKTOPOB. XUMHH
TpeOoBaHus K BUIAM-
26 N3ydenune Gpu3ndeckux u Ouonrpkatopam. Meroaer Iudposas 14.03
OLICHKH CTPECCOBOTO
XIMHYIECKUX TTapaMeTpOB . nabopaTopus 1o
BO3JICHCTBUS HA PACTCHISL.
CHera XUMHHU
HccnenoBarenbekas pabora
27 OmnpezneneHust CTeneHu «syuenne GarykTyupyroucii 04.04

3arps3HCHUS BO31yXa I10
COCTOSIHUIO JIMIITIaHHUKOB

ACUMMETPpUH Y paCTeHI/Iﬁ Kak
IMokKasaTejrsd Ka4eCTBa Cpeabl




28 OmnpezneneHus CTeNeHN OOUTAHUIY. Hudposas 11.04
3arps3HEHHUs BO3LyXa 0 nTabopaTopus 1o
COCTOSTHHIO JIAIIAHHUKOB ouonoruu
Hudposas
nabopaTopus 1o
XUMHUU
29 ACHMMETpHS JIUCTOBOT'O 18.04
anmapara Kak IoKa3artelb
CTPECCOBBIX (haKTOPOB.
30 Acummerpus nuctoBoro | IIpaktudeckas paborta. Hudposas 25.04
anmnapara Kak nokasarenb | KoyuiekTuBHO-TBOpUeckoe Jierno, | abopaTopus mo
CTPECCOBBIX (haKTOPOB. paboTa B rpymnmnax, TBOPYECKANH | OHOITOrHH
OTYET
Hudposas
nabopaTopus 1o
XUMHUHN
31 TpebGoBanus K BUIaM- [IpakTudeckast pabora. Hudposas 16.05
OMOMHIMKATOPAM. KonnextuBHO-TBOpUECKOE 1en0, | J1abopaTopHs Mo
paboTa B rpyrmmax, TBOPYESCKANH | OMOIOrHH
OTU€T
[Hudposas
nabopaTopusl 1o
XUMUHU
32 MeToap! OLICHKH [TpakTrueckas pabota. [Hudposas 23.05
CTPECCOBOTO KonnextnBHO-TBOpUECKOE 1en0, | 1abopaTopws mo
BO3JICHCTBUS Ha paborta B rpymnmax, TBOPUECKHH | OHOIOTHH
pacreHus. OTU€T
[udposas
nabopaTopusl 1o
XUMAHU
33 N3yuenue [IpakTudaeckast paboTa. Hudposas 30.05
baykTynpyromniei KonnekTuBHO-TBOpUECKOE JeIT0, | JIabopaTopus 1o
ACUMMETPHH Y Oepesbl paborta B rpymmax, TBOPUECKHA | OHOIOTHU
MOBHUCIION KaK OTYET
udposas

IoKa3areis KauecTBa
Cpelbl OOMTaHUS

nabopaTopHsl 1o
XUMHH




Kane}mapﬂo—TeMaanecxoe IJIAaHUPOBaHUE

11 xaace

2 200 obyuenus

Nen/m | Tema ypoka (3anaTus) | Buasl yueOHoii nesiteTbHOCTH Hcnonb3oBanue
JIa00paTOPHOro U
mudposoro
00opynoBaHus
(menTp «Touka
pocTay)
1 MeTtoms! Pabora co cripaBo4HOi 06.09
THJIPOOHOJIOTHYECKOT0 JIUTEPATypoOi,
aHaM3a
HPOCMOT JKypPHAJIOB,
BUACO(ParMEHTOB,
00CYXK/IeHNe, COCTABIICHHE
OIIOPHOM CXeMBI, paboTa B
rpymnmnax
2 PacuerHble uHAEKCHI B KonnextuBHO-TBOpUECKOE Hudposas 13.09
9KOJOTHYECKOM neno, pabora B mape, nabopaTopus 1o
MOHHUTOPHUHIE TBOPYECKHUM OTYET. ouonorun
Hccnenosarenbckas pabora.
[udposas
nabopaTopusl 1o
XUMUHU
3 PacueTHbIe HHIEKCHI B Pa6ora co cripaBo4HOi [udposas 20.09
9KOJIOTHYECKOM JUTEPATyPOH, nabopaTopus 1o
MOHHTOPHHTE ouonorun
IPOCMOTP JKYpHAJIOB,
BHJICOParMEHTOB, Ludposas
nabopaTopusl 1o
00CyXK/IeHne, COCTABIICHHE XUMAN
OITOPHOU CXEMBI, paboTa B
rpymnmnax
4 PacueTrHbpie HHIAEKCHI B [IpakTHueckas padoTa. 27.09
9KOJIOTHYECKOM KomnmextinBHO-TBOpUECKOE
MOHHUTOPHHTE neno, pabora B rpymnmax,
TBOPYECKHH OTHET
5 Canpo6HocTs oprann3MoB | Pabota ¢ paznunaabMu 04.10

HUCTOYHUKaAMH

UHPOPMAIIIH, TIPOCMOTP
Mpe3eHTalUH U

BHJICOParMEHTOB,
o0cyKIieHne mocie

MPOCMOTpa




6 XapaKTepHCTHKA 30H KomnektuBHO-TBOpUECKOE Hudposas 11.10
canpoOHOCTH Jeno, pabora B Tpynnax, nabopaTopusl 1o
TBOPYECKHH OTYET. 6uonoruu
HccnenoBarenbckas padora.
Hudposas
nabopaTopus 1o
XUMHUU
7 Metoauka paboThI ¢ [IpakTrueckas pabota. 18.10
mpobaMu 3000€HTOCa KomnekTHBHO-TBOpUECKOE
neno, pabora B rpymnmnax,
TBOPYCCKHIA OTUET
8 C6op mpob 3006eHTOCa [TpakTrueckas paboTa. Hudposas 25.10
duxcarust Ipod KonnextuBHO-TBOpUECKOE nabopaTopus 1o
Jieno, padora B Tpynmnax, Ouonorun
TBOPUYECKHI OTUET
Hudposas
nabopaTopus 1o
XUMHUHN
9 CocTraBienue nacropra Pabora ¢ paznnyHbIMU 08.11
XapaKTepu3yeMoro WUCTOYHHUKAMHU UH(OpMAITUH,
BOJIOEMA IPOCMOTP MPE3CHTAIIUH U
BUJICOParMEHTOB,
00CyXIeHue Mocie MpocMoTpa
10 BrisBienue crenenun [TpakTrueckas padota. [udposas 15.11
AQHTPOIOTeHHOH Harpy3ku | KomaekTuBHO-TBOpUECKoe nabopaTopus 1o
Ha BOJHBIN OMOreOIeHO3 neno, pabora B rpynmnax, ouonoruu
IIyTEM IIPUMEHEHUS TBOPUYECKHH OTHET
MeTO/Ia 300WHINKAIUH. Hupposas
nabopaTopusl 1o
XUMAHU
11 BrisBienue crenenun KomnektuBHO-TBOpUECKOE 22.11
AQHTPOIIOTEHHOM HATPY3KH | IIeno, paboTta B rpymmax,
Ha BOIHBINM OMOreOoEeHO03 TBOPYECKHH OTUET.
MIyTEM IIPUMEHEHUS HccnenoBarenbekas pabora.
MeTona (pUTONHANKAIINA
12 N3ydenue kadecTBa Boabl | Pabora ¢ pa3iuuHbIMU Hudposas 29.11
U3 Pa3IHYHBIX PECHBIX HCTOYHHKAMHU nabopaTopus 1o
HCTOYHHKOB ouonoruu
UHPOPMAITIH, TIPOCMOTP
MPE3CHTAIUHN H Hudporas
nabopaTopHsl 1o
BHJICOParMEHTOB, XUMAH
00Cy’XIeHHUE MOCIIe IIPOCMOTpa
13 Bbuonnaukanus KomnekruBHO-TBOpUECKOE 06.12

3arps3HEHUs TOYBESHHOMN
cpensl

Jeno, pabora B rpynnax,
TBOPYECKHI OTYET.
HUccnenoBatensckas paboTa.




14 CtpyKTypa >KUBOTHOTO IIpakTudeckas pabora. 13.12
HACIIE/TUS TOYBBI U KomnexkTHBHO-TBOpUECKOE
(akxTopsI ero Jeno, pabora B rpymmax,
pasHoobpasus TBOPYCCKHIA OTUET
15 dayHHCTHYECKAS [IpakTrueckas pabota. Hudposas 20.12
OMOWHIMKAITUS KomnekTHBHO-TBOpUECKOES nabopaTopus 1o
Jeno, pabora B rpymmax, ouonoruu
TBOPUYCCKHIA OTUET
Hudposas
nabopaTopus 1o
XUMHUHU
16 DKcrepecc- METOIbI PaGorta ¢ paznuuHbIMU Hudposas 27.17
OLIEHKH TOKCHYHOCTH HCTOYHMKAMHU MH(OPMAIIIH, nabopaTopus 1o
[IOYBEHHOM CpeAIbI C [IPOCMOTp IIPE3EHTALUN U ouonorun
TIOMOIIBI0 OMOTECTOB
BUACO()ParMEHTOB, Hudposas
o0Cy’KIeHHUE Mocie IpocMoTpa | JlabopaTtopus 1Mo
XUMHUHN
17 Nzydenue Gusnko- [TpakTrueckas pabota. 17.01
XUMHUYecKkux rnokazareneii | KomiektuBHO-TBOpUEckoe
MTOYBHI MPHUIIKOIBHOM neno, pabora B rpynmnax,
TEpPUTOPUHN TBOPUYCCKHUHA OTIET
18 BaustHue TeXHOreHHOro Pabora ¢ paznuuHbpIMI [udposas 24.01
3arpsi3HEHNS Ha HCTOYHMKAMH HH(pOPMAIIHH, nabopaTopus 1o
MTOYBEHHBIX MPOCMOTP TPE3CHTAIUH U ouonoruu
0eCITO3BOHOYHBIX.
BHJICOParMEHTOB, [udposas
o0Cy’KIeHHUE IociIe IIpocMoTpa | J1abopaTtopus 1mo
XUMAHU
19 Onpenenenue [IpakTudeckast paboTa. [udposas 31.01
KHCIIOTHOCTH MTOYBHI C KommextrnBHO-TBOpUECKOE nabopaTopus 1o
IIOMOIIBIO Jieno, pabora B Tpymmax, Ounoaoruu
MIPUTOTOBIICHHBIX TBOPYECKHIA OTYET
WHANKATOPOB Ha Hudposas
pacTUTENBbHON OCHOBE n1abopatopus 1o
XUMAHU
20 Ompenenenne KomnektuBHO-TBOpUECKOE Iudposas 07.02
KHCIIOTHOCTH TTOYBBI neno, pabora B mape, nabopaTopus 1o
Pa3IMYHBIMU CIIOCO0AMHM TBOPYECKHM OTYET. ouonornu
HccnenoBarenbekas pabora.
Iudposas
nabopaTopHsl 1o
XUMHHU
21 Omnpenenenue [pakTudeckas padora. Hudposas 14.02
KHCIIOTHOCTH MTOYBBI KomextinBHO-TBOpUECKOE nabopaTopus 1o
pa3MYHBIMU Coco0amMu | Aeso, paboTa B rpymnmnax, ouonoruu

TBOPYECKHM OTHET

Hudposas




nabopaTopusl 1o
XUMHH

22 BcxoxecTtsb kpecc- canata | PabGora ¢ paznuuHbiMu Hudposas 21.02
KaK MOKa3aTelb UCTOYHHKAMH HH(pOPMAITHIH, nabopaTtopus 1o
3arpsI3HCHUS TIOYBI MIPOCMOTP MPE3CHTAIUH U ouonoruu
BUACO(ParMeHTOB, Hudposas
o0Cy’KIeHHUE MMociIe IpocMoTpa | JlabopaTopus 1o
XUMHUHU
23 BcexoxecTts kpecc- canata | PabGora ¢ paznuuHbIMU 28.02
Kak IoKa3aTeib HCTOYHMKAMHU MH(OPMAIIH,
3arpsA3HCHUS TOYBbI IMPOCMOTP MPE3CHTALNU U
BUACO()ParMEeHTOB
24 OHeprus NpopacTaHus IIpaktudeckas pabora. Hudposas 07.03
CEMsIH OlyBaHUYHKA KosiekTHBHO-TBOpYECKOE nabopaTopus 1o
JICKAPCTBEHHOT 0, KaK neno, pabora B rpymnmnax, ouonoruu
MOKa3aTelNb 3arpsi3HEHUsT | TBOPYECKHU OTUET
IIOYBEHHOU CpEJibl Hudposas
nabopaTopus 1o
XUMHUHN
25 OHeprus npopacraHus Pabora c pasnuaHBIMEI [udposas 14.03
CEMSTH OTyBaHYHMKA HCTOYHUKAMH HH(pOPMAIIHH, nabopaTopus 1o
JICKapCTBEHHOT 0, KaK MPOCMOTP TPE3CHTAIUH U ouonoruu
MTOKA3aTelb 3arps3HeHUS
TIOUBEHHOM CPEIBI BUJICOParMEHTOB, [udposas
00Cy’KIeHHUE IOCie IpocMOoTpa | JrabopaTtopus 1mo
XUMUHU
26 Nzyuenune xkayectBa Pabora ¢ pa3nunuHbpIMEI [udposas 04.04
MBUIBIBI PACTEHUH KaK HCTOYHUKAMH HH(pOPMAITHH, nabopaTopus 1o
MTOKA3aTeNs 3arpss3HeHHS MIPOCMOTP TPE3CHTAITHH U ouonoruu
cpezel oOuTaHHs BHJICOParMEHTOB, [udposas
o0Cy’KIeHHUE IociIe IpocMOoTpa | JrabopaTtopus 1mo
XUMAHU
27 H3ydenne kauecTBa KomnektuBHO-TBOpUECKOE udposas 11.04
TBUTBIBI PACTCHHIA KaK Jieno, pabora B mape, nabopaTopHsl 1o
MTOKA3aTeNs 3arps3HEHUsT | TBOPYESCKUN OTUET. ouonoruu
Cpelbl OOMTaHUS HccnenoBarenbekas pabora.
udposas
nabopaTopHsl 1o
XUMHHU
28 Ompenenenne [IpakTHueckas padoTa. 18.04
COZepKaHHS CBHHIIA B KonmnextuBHO-TBOpUECKOE
3eJIeHON Macce Ta30HHBIX | JeNo, paboTa B TpYIIax,
TpaB TBOPYECKHM OTHET
29 Ompenenenne KomnekruBHO-TBOpUECKOE Iudposas 25.04

COACPpXKaHUs CBUHIIA B
3eJIEHON Macce Fa30HHBIX

Jieno, pabota B mape,
TBOPYECKHUI OTYET.

nabopaTopus 1o




TpaB HccnenoBarenbckas padora. Ouonorun
30 JoxneBpie yepBU Kak KomnektuBHO-TBOpUECKOE Hudposas 16.05
WHMKATOPBI Jieno, padora B mape, nabopaTopusl 1o
3arpsA3HEHHOCTH TIOYBBI TBOPYECKHIA OTUET. Ouonoruu
HUccnenoBarenbckas padora.
31 KomnektuBHO-TBOpUECKOE 23.05

OKOJIOTMYECKUE TPYIIIEI
JIOKIEBBIX YEpPBEH.

neno, pabora B mape,
TBOPYECKHUM OTYET.

HUccnenoBarenbckas padbora.

Paborta ¢ paznuyHbIMU

HCTOYHMKAMU MH(OPMAIIUH.




