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O0mas xapakTepucTHKa NPOrPaMMBbl

B conepxanuu Kypca aenaercs akLeHT Ha YCUICHUHN AEATeIbHOCTHOTO KOMIIOHEHTA, YTO
OTIpeNeNsIeTCsl COLMAIBHBIM 3aKa30M COBPEMEHHOrO OOIIecTBa B CBSI3W C BO3PACTAIOIIUM
aQHTPOIIOT€HHBIM ~ BO3/IEHCTBMEM Ha BCE IMPUPOJAHBIE Cpelbl M, Kak CJIEICTBHE,
YBEIMYMBAIOLMIMMHCA ~ SKOJIOTMYECKMMH  pUCKamMH. [  2KOJOrmueckoro oOpa3oBaHHA
OpraHu3anysi MOMCKOBO-HCCIIEI0BATENIbCKON /IEATEIIBHOCTH B COLMOIPUPOIHOM OKPYXEHUU
uMeeT 0co00€e 3HauUEHUeE.

W nyuiryro BO3MOMKHOCTB JUISL 3TOro Ja€T OpraHu3alys LIKOJIBHOI'O 3KOJIOTMYECKOTro
MOHUTOPHHTa — TpoIiecca HAOMIOICHUH 32 U3MEHEHUSMH, NMPOUCXOAALUINMUA B OKpYXKaromien
ydalerocsi NpupoJHON cpese, a TakKe MX OLEHKa, MPOTHO3, 0O0CYXJEHHE U BbIpabOTKa Mep,
HANpaBJICHHBIX HA OCYIIECTBICHUE HKOJIOTMYECKUX pelleHuid. BoneueHwe ywammuxcs B
MOHUTOPHHIOBYIO JEATEIbHOCTh OyIeT CHOCOOCTBOBAaTh HMPHUOOPETEHUI0 MMHU KaK HAayYHBIX
3HaHUH YKOJOTMYECKOTO U MPUPOAOOXPAHHOIO XapaKTepa, TaK M IMPAKTHYECKHX yMEHUH H
HaBBIKOB. Marepuas, HakOIJIGHHbIM W MpPOAHAIM3UPOBAHHBIA B TEUEHHE HECKOJBKUX JIET,
CO3/1aCT OCHOBY CTQHOBJICHHSI Y YJAIIUXCsl MUPOBO33PEHUYECKUX OPHEHTAIMNA KOABOJIIOIIMOHHOTO
Xapakrepa.

Ha 6a3ze wnentpa "Touka pocra" oOecneunBaercs peanu3anusi 00pa30BaTENIbHBIX
OporpaMM €CTECTBEHHOHAayYHOH M TEXHOJOTMUYECKOW HaIpaBiIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBAaHMSIMH 3aKOHOJATEIhCTBA B cdepe o00pa3oBaHUS U C y4ETOM
pexoMenaanuii deaepanbHOro oneparopa yueoHoro npeamera «buosorusy».

OcHOBHBIE HJIeH Kypca:

— €IMHCTBO MaTEepHAIbHOI'O MHPA;

— BHYTPH- ¥ MEXIIPEIMETHAsI UHTETPALUs;

— B3aMMOCBSI3b HAYKH U MIPAKTUKH;

— B3aWMOCBSI3b UEJIOBEKA M OKPYKAIOIICH CPeIbl.

Bunpl nestensHocTH.

[Ipemiaraemast B mporpaMme OpraHu3aliis 3aHATUH MPEIoaraetT, TOMUMO 3HAKOMCTBA
C TEOPETHMYECKHMM MaTepualioM, MPOBEIEHHE SKCIEPUMEHTOB, KaK KPAaTKOBPEMEHHBIX, TaK M
JUTMTENIbHBIX, HAOMIOACHUH, Ta00paTOPHO-TIPAKTHUECKUX, HCCIENOBATEIBCKIUX M IMPOEKTHBIX
paboT MO W3YYEHHUIO SKOJIOTHYECKON JUHAMUKU FOPOJCKUX SKOCHCTEM U UX COCTaBHBIX YaCTEH.
Teoperudeckre M MPaKTHUECKUE 3aHITHS MPEJIaraeTcsi MPOBOJANUTH KaK B yCIOBUSAX KaOWHETa,
TaK ¥ B (popMe MOJIEeBOro NpakTUKyMa.

Pabouasn npozpamma cocmaenena na ocnoge:

o  ®denepanbHblii 3ak0H 0T 29.12.2012 Ne 273-03 «O0 oOpazoBanuu B PO».

e Konnenuuss  pa3BuUTHS  JONOJHUTENBHOrO  oOpazoBanus  jaereil  (Pacmopsbkenue
ITpaButensctBa PO ot 04.09.2014 r. Ne 1726-p).

e CAHUTAPHBLIE [NTPABUJIA CAHUTAPHO-2ITMAEMHUOJIOTUYECKHUE
TPEBOBAHINA K OPIAHU3ALUAM BOCIIMTAHUA M OBYUEHUMS, OTABIXA U
O3JJOPOBJIEHMS JIETEM W MOJIOJEXU CI 2.4.3648-20 VTBEPXJ/EHBI
MIOCTaHOBJIEHHEM [ JTaBHOTO rOCy1apCTBEHHOTO caHUTapHOro Bpaua Poccuiickoit @enepaunn
ot 28 cents0ps 2020 rona Ne 28 3apeructpupoBaHo B MuHucTepcTBe 1octuiinu Poccuiickoit
Oeneparnun 18 gexadpst 2020 roxa peructpannonssiii Ne 61573

e [lucemo MunoOpuayku Poccuu ot 18.11.2015 Ne 09-3242 «O nanpapiieHHr WHPOPMAITUN
(BMecTe ¢ «MeTOANYECKMMH PEKOMEHAALMSAMHU 1O MPOSKTUPOBAHUIO JOMOIHUTEIBHBIX
o0111epa3BUBAIOIINX MTPOrpamMM (BKJIHOYAsi Pa3HOYPOBHEBBIE TPOTPAMMBI )».

e [Ipuka3 I'maBHOTO ympaBiieHUs 0Opa30BaHUS U MOJIOJICKHOW TOJUTUKH AJITACKOTO Kpas
ot 19.03.2015 Ne 535 «OO6 yTBepKICHHMH METOJAMYECKHUX PEKOMEHIAIMKA 1O pa3padoTKe
JIOTIOJTHATEIBLHBIX 00111e00pa30BaTEIbHBIX (00IIEPa3BUBAIOIITNX ) TPOTPAMM.

e Vcras MVYHULUITAJIBHOI'O BIOJKETHOI'O OBILIEOBPA30OBATEJIBHOT'O
YUYPEXJIEHUA «3ABBAJIOBCKASA CPEJJHAA OBIIEOBPA3SOBATEJIBHA A



ILIKOJIA Nel 3ABBSIJIOBCKOI'O PAMOHA»

e JlonoxeHue 0 TONOJHUTENBHBIX 0011€00pa30BaTEIbHBIX IPOrpaMMax, peaau3yeMbIX B
MVYHUIUITAJIBHOM BIO/DKETHOM OBHIEOBPA30OBATEJIBHOM YUPEXJIEHNN
«3ABBAJIOBCKAA CPEJHAA OBILIIEOBPA3OBATEJIbBHA A IIKOJIA Nel
3ABBSITIOBCKOI'O PAIOHA»

e [Ipuka3 Munnpocsemenust Poccun ot 09.11.2018 Ne 196 «O6 yrBepxkaenunu [lopsnka
OpraHMU3aIH U OCYIIECTBICHUSI 00Pa30BaTENbHOM NEATEIBLHOCTH 110 TONOIHUTEIbHBIM
0011e00pa30BaTEIbHBIM [IPOrPAMMaM»

e Meronuueckre  pPEeKOMEHJALUM [0  peanu3aluu  o0pa3oBaTelIbHBIX  IPOrpamMm
€CTECTBEHHOHAyYHOM M  TEXHOJOTMYECKOM  HampaBiI€HHOCTEH 1o  Ouosoruu ¢
UCIIONIb30BaHuEM oOopynoBanus IneHtpa «Touka pocta». Meroauueckoe mnocodue. —
Mockaa, 2021 T

ey kypca:
V' (hOpMUpPOBaHME DKOJOTMYECKUX 3HAHMM, YMEHUM M KyJIbTYPhl IIKOJLHHUKOB B XOIE
TEOPETHUYECKOM MOArOTOBKH U IIOMCKOBO-UCCIEA0BATEIbCKOM 1ESITEIbHOCTH;
v/ KOMIUIEKCHAs! OIIEHKA W IPOTHO3 M3MEHEHHMH COCTOSHUS OOBEKTOB COLMOIPUPOJHOM
CpeIIbl MO/ BIUSHUEM €CTECTBEHHBIX U aHTPOIIOT€HHBIX (DAKTOPOB.
3apaum kypca:

pa3BUTHE UHTEPECA K SKOJIOTMHU KaK HAYYHOU TUCUUILINHE;

MPUBUTHE HMHTEpPECa K HAyYHBIM HCCIICIOBAHUSAM Ha OCHOBE OCBOCHHS METOJOB M

METOAMK IO HU3YYEHHUIO 3KOCUCTEM, OPraHu3aluyd MOHHMTOPUHIOBOW JEATEIBHOCTU C

ucronb3oBanueM oobopynoBanus Llentpa «Touka poctay;

npodeccuoHanbHas OpueHTAIHSI IIKOJIBHUKOB;

(hopMUpOBaHHE TOTOBHOCTH IIKOJBHUKOB K COIMAIbHOMY B3aWMOJEHCTBUIO IO

BOIIPpOCAM YJIY4YLIEHUsI KauyecTBa OKpYXarolled Ccpeabl, BOCHUTAHWE W IIpolaraHjia

AKTUBHOM TPa’kIaHCKOM MO3UIIMN B OTHOIIIEHUH 3aIIUTHI K COXPAHEHHS TIPUPOJIBI.

Peanuzamust SKOJIOTMYECKOM TMOATOTOBKM YYallMXCs B COOTBETCTBUM C JAHHOM

mporpamMmMoil 00y4eHHs! CBsi3aHa C OpraHU3aIMeil TOMCKOBO-HUCCIIEA0BATEIBCKON AEATEIHHOCTH

yyamxcs rno BonpocaM MOHHUTOPHUHTA COLUOTPUPOTHBIX OOBEKTOB OKPYXKAIOIIEH Cpe/ibl.

AN

AN

Coaeprxanue nporpaMmmbl
MOAYIIb 1. Obugue 6onpocel IK0102U4ECKO20 MOHUmMOPUH2a (8 u)
Tema 1.1. Ikonozuueckuit monumopune. Hcmopusa pazeumus
[TonsiTHE 06 SKOTOTHYECKOM MOHUTOPUHTE (MOHUTOPHUHTE OKpYKatoieit cpeast). Lemun
9KOJIOTHYECKOTO MOHUTOPUHTA. VI3 HCTOPUU CO3/IaHUs CUCTEMBI MOHUTOpUHTA B Poccumu.
Tema 1.2. Buowt u noocucmemul IKO102U4ECKO20 MOHUMOPUH2A
Krnaccupukanus BHJIOB 3KOJIOTHYECKOTO MOHHUTOPWHTA: IO IPOCTPAHCTBEHHOMY

NPUHUUIY — JIOKaJbHBIM, pPETrMOHAIBHBIA, HAIMOHAIbHBIM, MEXIOCYyJapCTBEHHbIN U
I00ANBHBIN; TO OOBEKTY CclekeHHs — (QOHOBBIM (0a30BbI), MMMAKTHBIA (TOUCUHBIN),
TEMaTUYECKH; TIO0 MPUPOAHBIM  KOMIIOHEHTaM —  T€0JIOTMYECKHH, aTMOCQEpHBIi,

TUAPOJIOTUYECKUH, Te0(U3NUECKU, TTOUBEHHBIH, JIECHOW, OMONOTHYECKUH, Te000TaHNYECKHIA,
300JIOTMYECKUN; TI0O OPTaHU3alMOHHBIM 0COOEHHOCTSIM — MEXKIyHAPOIHBIN, TOCYJapCTBEHHBIH,
MYHUITUTIATBHBINA, BEJIOMCTBEHHBIM W  oOmecTBeHHBIH. [lomcucTemMpl  AKOIOTHYECKOTO
MOHHUTOPHHTA: TeO(PU3UUECKHM, KIMMATHUECKUN, THAPOMETEOPOTOTHUECKU, OUOIOTHUECKUH,
MOHUTOPUHI  3JI0POBbSI  HACEJEHUsA. YPOBHM MOHUTOPUHIA: JETaJbHbIA, JIOKAJIbHBIM,
PETHOHANILHBIN, HAITMOHAJILHBIN U T7100aIbHBINA. OOBEKTHI HAOTIOICHUS U TTOKA3aTEIIH.

Tema 1.3. Memoobt IK0102UYECKO20 MOHUMOPUHA



Metoabl uccleoBaHMs: AUCTAHIIMOHHbBIE (a9pOKOCMUYEcKHe) U HazeMHble. [loHATHe 0
OMOJIOrNYECKOM MOHUTOPUHIE. bronornueckuii MOHUTOPUHT KaK METOJl UCCIICIOBaHMsL: dTallbl
u copepxkanue. [loHaTne o OMOMHIMKAIIMKM KaK METOJIE McCieqoBaHus. [IpenmyIecTBa >KUBBIX
WH/IMKAaTOpOB. MOHUTOPUHI COCTOSIHMSI IPUPOJHBIX pecypcoB B Poccum.

Tema 1.4. buounoukayus u eé 6uovt

[Tonarue o OGuomHmukanuu. Kmaccupukanust u xapakTepucTUKa BHJIOB OMOMHANKALIUY:
cneunduyeckas U Hecneuuduueckas OMOMHIMKALMA; MpsiMas U KOCBEHHas OMOMHIMKALMSA;
PETUCTPUPYIONIAsi OMOMHIUKAIMS Y OMOMHIUKAIHS [0 aKKYMYJISIIHH.

Tema 1.5. Kapmuposanue 3a2pa3néHHbIX y4ACMKO8

IIpoBenenue KapTUPOBaHMS 3arpsA3HEHHBIX YYACTKOB: 3Talbl paboThl U UX COJIEpIKaHUE.
Copneprxanue MOATOTOBUTEIBHOTO dTana padoThl: cOOp JAaHHBIX 00 MCTOYHUKAX 3arpsi3HEHUS;
COJICpKAHNUE XapaKTEPUCTHUKU IPOMBILIUIEHHBIX 00bekTOB. COOp Marepuasa O MPUPOIHO-
KJIMMaTHYECKUX YCIOBUSAX obOcienyeMoil Tepputopun. CozepkaHue OCHOBHOIO 3Tana padoThl:
OlLICHKa aHTPONOI€HHOI'O BO3/JCICTBUS Ha OKpyxawluyto cpeny. Hanecenue mnHpopmanuu Ha
KapTy: 00bEM HH(OpMAIK U TOPSIIOK HAHECEHHUS.

Tema 1.6. Qumounouxayusa KaKk cOCMasHaAn 4Yacmp IK0J102UYECKO20 MOHUMOPUHZA

OUTOMHAMKALMS KaK OJUH U3 METO/IOB OLIEHKH KadecTBa OKpy:karouel cpenpl. [lonsatue
0 GuToMHANKAIMHN U PUTOMHANKaTOpaxX. BosamoxHOCTH MeTO10B puTOoMHANKAIMN. OpraHu3Mbl-
PErUCTPAaTOPbl U OPraHU3MBI-HAKOMUTENU. YUYET BHEIIHUX W BHYTPEHHHX (HAKTOPOB MpHU
NpoBeIeHUN OWOHIWKauu. Mopdonornyeckue W3MEHEHHS pAcTeHHUl, WCIONb3yeMble B
OnouHauKanuu. VI3MEHEeHHs OKpacKH JHCTbEB: XJIOPO3bI, HEKPO3bl, MPEXKIECBPEMEHHOE
yBsiAaHue, Aeoiuanusi; U3MEHEHUs Pa3MEepoB OpPraHoB, (OPMbI, KOJUYECTBA U IOJOKEHUS
OpraHoB, KU3HEHHOU (OpMBbI, KU3HEHHOCTU. OCHOBHBIE PACTEHUS — UHAUKATOPBI 3arpsi3HEHUs
atMocepHoro Bo3ayxa. M3 uctopuu Bompoca pa3BuUTHS (UTOMHAMKAIMM Kak MeTona. Bxman
3apyOEKHBIX M OTEUECTBEHHBIX HCCIICIOBATEIICH.

MOAYJIb 2. DxoJioru4ecKuii MOHUTOPHMHT 3arpsi3HeHUs] Ha3eMHO-BO31yLLIHOM
CpeAbl: COBPeMEeHHbIC MeTO/Abl OMOMHIMKANMOHHOI0 AHAJIN3A 3arPSI3HEHU aTMOC(PEpPHOro
Bo3ayxa (26 4)
Tema 2.1. J/luxenounouxauus

JIvmailHUKU Kak OMNpEeNeNUTeNn 3arpsa3HeHus BO3AYyWHON cpenbl. [lonstue o
JUIIaHUKAX U MeToJe JuxeHouHaukanuu. CtpoeHue numiaiiHuka. B3aumopeiictBue rpuba u
Bojopociu. [lonstue o Tamnome (cimoeBuuie). Tumbl JUIIAHHUKOB 10 BHEIIHEMY BUAY
TaJJIOMOB: HaKHUMHbIE (KOPKOBBIE), JIUCTOBATblE M KYCTUCTbIE. XapaKTepUCTHKA TUIIOB
JUIIAWHUKOB. BiMsHMEe  XMMUYECKMX  BEIIECTB Ha  JUINAWHWUKA. V3MeHeHuss Ha
MOP(OJIOTHUECKOM U aHATOMO-(HU3UOJIOTMYECKOM YpOBHAX. JIOCTOMHCTBA M HEIOCTATKU
JUXEHOMH/IMKAIIMA KaK MEeTOoJla M3Y4YeHHs 3arps3HEHHs] OKpykaromed cpenbl. MeToasl yuéra
TUIIaiHUKOB. Pa3HooOpazue © XapakTepHCTHKa METOJOB YyuéTa JHUIIAWHUKOB: METObI
MapUIpyTHOTO yuéTa; METOJl MpOoQuIIeH; cTallMOHApHbIE METO/bI U METOJ MPOOHBIX IUIOIIAICH.
[TapameTpbl KOJIMYECTBEHHOIO y4YETa JUIIAHHUKOB: BCTPEYAEMOCTh (YAaCTOTa BCTPEYAEMOCTH) U
kBazpar (yuéTHas muomasaka). Kpatkas ucropus pa3BUTHs JTUXECHOUHTUKAIUH.

Ilpakmukym

Onvim «OrnipeieNieHne CBA3ei BOJOPOCTH U Tpuba B COCTABE JUIIANHUKA»: ONpeIelieHre
IPOYHOCTU CBsI3eH BOAOPOCITH M Ipuba B COCTaBe JMIIANHMKA, BOZMOXKHOCTH UX pa3ieiIbHOTro
CYyILIECTBOBAHUSI.

Hccneoosamenvckas paboma «OnpeneneHne CTENEHW 3arps3HEHUs BO3AyXa IO
COCTOSIHUIO JINIIAMHUKOBY»: ONPEJIECIICHUE CTENIEHU MOKPBITUS U CTENEHN BCTPEYAEMOCTH THUIIOB
JUIIaHHUKOB; OMPE/ENIEHNE Pa3MEPOB PO3ETOK U KUZHECTIOCOOHOCTH JINIIANHUKOB.

Tema 2.2. I'azouysecmeumenvHocHb u 2a30yCMoOU4U80CHb pacmeHuil



Binusaue 3arpsAsHuTene Ha XUMHUYECKHME IIPOLECCHI, IPOUCXOIALIME B KIETKaxX
pacTeHnii. BHenIHMe NpU3HAKKU NOBPEXACHUS PACTCHUHM TOKCUYHBIMH BelecTBamu. [lonsatue o
ra3o0yCTOMYMBOCTH W Ta30YyBCTBUTEIBHOCTU DPACTEHUM. AnanTalus pacTEeHUM K JEHCTBUIO
ra3oB. MexaHu3Mbl YCTOHYMBOCTH pacTeHUil K HeOiaronpusTHbIM ¢akropaMm. buonornyeckas,
aHaToMo-Mopdo- Joruuyeckas U (U3NOJOro-OMOXMMHUYECKas TIa30yCTOWYMBOCTb. BiusHue
KJIMMAaTHYECKUX YCIIOBUM TEPPUTOPUU HA ra30yCTOMYMBOCTb PACTEHUM. ['pymIbl yCTONYMBOCTH
pacrenuii. lllkana OIEHKM Ta30yCTOMYMBOCTH pacTeHHil. Posib 3€n€HbIX HaCaXICHUM B
OYMILEHUH FOPOACKOro Bo3ayxa. [Ibuiezanep:kuBaromye CBOMCTBA pa3InYHbIX MIOPOJ ACPEBBLEB
U KYCTapHHUKOB. XapaKTEepPUCTHKA PACTCHUHA 1O NbUIC)UIBTPYIOLUIEH  CIIOCOOHOCTH.
XapakTepHUCTUKA JPEBECHBIX ITOPOJ U KYCTAPHUKOB 110 KJIACCaM ra30yCTONYMBOCTH.

Ilpakmukym

IIpoexmno-uccnedosamenvckas padooma <«V3ydeHue COCTOSIHUS PACTUTENbHOCTH MU
pa3paboTKa NPOEKTa O3EJIEHEHHUs CBOEro MHUKpopaioHa». OmpeneleHue BHIOBOIO COCTaBa
JIPEBECHO-KYCTAPHUKOBBIX IOPOJI, TOBPEXKJICHMM U 3a0ojeBanuil. V3ydeHue COCTOSHMS
JIPEBECHBIX MOPOJ BIOJIb ABTOAOPOr € Pa3jIMYHON CTENEeHbIO0 Harpy3ku. CocTaBiIeHHE KapThbl
ra3oyCTOMYMBOCTH JPEBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTH PAaliOHA MPOKUBAHUSA HA OCHOBE
JTaHHBIX MPOBEAEHHOT0 UccieaoBaHus. Pa3paboTka mpoekTa 03eIeHEeHNs CBOEr0 MUKpOpaiioHa.

Tema 2.3. Cuestcnulit HOKP08 KAK UHOUKAMOP 3a2PA3HEHUS RNPUPOOHOIL CPedbl

CHexHbIII TOKPOB KaK HMHAMUKATOP IMPOILIECCOB 3aKUCIEHUS MPUPOIHBIX Cpei. DTarlbl
3arpsi3HEHUS] CHEXKHOTO MOKpoBa. IIpakmukym

Hccneoosamenvckaa padboma «CHEXHBIM IOKPOB Kak HWHAMKATOp 3arpsA3HEHUS
aTMoc(epHOro Bo3ayxa ropojacKkor cpeasl». MeToauka paboThl O CHEXHBIMU MpodaMu: 0TO0p
npo0 cHera, mpeaBapuTenbHas o0paboTka MpoO, MOATOTOBKA MPOOBI, pacTaljIMBaHUE MPOOBI.
OmnpeneneHnne Macchl NMOCTYIUIEHUH CHera Ha oOcienyeMmyro Teppuroputo. KommdyecTBeHHOE
olpesieieHue 3arpsi3HAImMX BemiecTB. OnpeneneHue (U3MYECKHMX CBOWCTB TajJoro CHera:
MPO3pAaYHOCTH, MHTEHCHBHOCTH M XapakTepa 3amaxa, LBETHOCTH. MeTonuKa OIpeneraeHus
XUMHYECKHX CBOMCTB TajJOro CHEra: ONpEJeNIeHHE KHCIOTHOCTH, COJIEP’KaHUS OpPraHUYEeCKHX
BEIIIECTB, CIIOCOOBI OIpENeNeHUs] HAIWYMs HMOHOB Xele3a, CBHHIA, MeIu, XJopa, Cyiabdar-
MOHOB.

Tema 2.4. Oyenka cocmoanusn cpeovt Ha OCHO8e Memooa iykmyupyrouiei
acummempuu
AcuMMeTpUs TUCTOBOTO amnmaparta Kak MoKas3aTelb CTPeccoBbIX (akTopoB. TpeboBaHus
K BHWJIaM-OMOWHIUKATOpaM. MeToAbl OIICHKH CTPECCOBOTO BO3JCHCTBUS Ha pPACTEHUS:
Mopdoorrnueckre (HaJIMIUe XJOPO30B M HEKPO30B, M3MEHEHUS JJIMHBI U MAaCChl JIUCTHEB) W

dbuznonoro-onoxumMuueckue  (OBOJAHEHHOCTh,  MHUTMEHTHBIA  cocTtaB).  [loHstme o
baykTynpytonein acuMMeTprun. MoienbHbIe OOBEKTHI.
IlIpakmukym

Hccneoosamenvckas paboma «3ydenue GpayKTyupyromeil aciMMETpUH Y pacTeHUHN Kak
MoKa3aTelsi KauecTBa cpeabl oOuTanus». Pexkomenaanuu mo otoopy mMarepuaina u paboTe ¢ HUM.
XapakTepucTUKa MCCIEAYEMBIX YYacTKOB paillOHa MO HAJIMYUI0 CTAllMOHAPHBIX HCTOYHUKOB
3arpsi3HEHUs] U MO TpPaHCHOPTHOM Harpyske. OOpaOoTka JaHHBIX MO OIEHKE CTaOMIIBHOCTHU
pa3BUTHS C MHCIOJIB30BAaHMEM MEPHBIX MPH3HAKOB (MpoMepoB jucta). Pacuér mnokaszateneit
acuMMeTpuu. OrieHKa KauecTBa Cpebl M0 3HAYEHUI0 WHTETPaIbHOI0 MoKa3aTess CTa0MIbHOCTH
pa3sBUTHsL. METOIUKHN U3yUeHHsI TapaMeTPOB (PIyKTYUPYIOLIEH aCHMMETPHUH JINCTHEB: U3yUCHHE
napamMeTpoB (pIYKTYHPYIOIIEH aCHMMETPUH JTUCThEB OepE3bl MOBUCIION, JIUIIBI CEPLIETUCTHOM,
KJIEHA OCTPOJIUCTHOTO, Ty0a YyepernryaToro.

Hccneooeamenvckas paboma «Pacu€THas OLIGHKA KOJIMYECTBA BBIOPOCOB BPEIHBIX
BELIECTB B BO3JyX OT aBTOTPAHCIOPTa». Pacuér cpenHecyTOYHOro MOTOKa aBTOTPAHCIIOPTa Ha



KOHTPOJIBHBIX YYaCTKax; YACJIBHOIO pacxoja TOIUIMBA; KOJWYECTBA TOILUIMBA PAa3HOIO BHUJA,
C)KMIaeMOro0 JBUIaTEIsIMU aBTOMAIMH; KOJIMYECTBA BBIACIUBIIMXCA BPEIHBIX BEILECTB.
HccnenoBatensckas pabora «OLeHka COCTOSIHMS — JpeBOocTos — mapka». lIpoBenenue
MHBEHTApHU3allul JPEBECHBIX HACAXKAECHUH M3ydaeMOW TeppUTOpUU (KJIFOYEBOI'O Y4acTKa).
Pacuét BbICOTBI 00BEKTOB 0€3 CrieUalIbHBIX IPUOOPOB pa3IMUHbBIMU criocobamu. Omnpenenenue
OKPY’>KHOCTH M JMaMETpa CTBOJA; IPUMEPHOIO BO3PACTa JIEPEBHEB HCCICIYEMOW IUIOIIAIKH.
CocraBnenue Qopmynsl apeBoctos. OnpeneneHHe COCTOSHUS — JPEBOCTOS  Mapka ¢
WCIIOJIb30BAHNUEM ITPOCTEUILIECH IIKAJIBIL.

MOAYJIb 3. MOHMTOPHUHT BOJAHOI cpelibl: OMOMHIAMKALMS 3arPsi3HEHUs BOJAHOMI
cpeasbl (12 1)
Tema 3.1. Memoowl cudpoodouonOZUYECKO20 AHANU3A

l'unpoOuonornyeckuii aHanu3 Kak OMOJOTHYECKHI METOJ OIEHKM KauecTBa BOJIBI.
[Tonsatne o ruapoOHONIOTHYeCKOM aHanu3e. llokasarenn cCTeneHW 3arpsi3HEHHS: BHIIOBOE
pazHooOpas3ue, IUIOTHOCTh BHUJOB, IUIOTHOCTh OPraHU3MOB, IUJIOTHOCTh OHMOMAacchl U
MoKa3aTeJbHOe 3HAYCHHWE BHUIOB. PacdyéTHble HMHIEKCHI B OJKOJIOTMYECKOM MOHHTOPHUHTE:
WHJCKCBI, HCIOJB3YIONINE XapakTep IUTAaHUS OPraHW3MOB. WHICKCHI, HCIOJIB3YIONIUE
COOTHOIIEHUE KPYMHBIX TaKCOHOB. OIleHKa KadecTBa 3KOCHUCTEMBI MO HWHACKCAaM BHJIOBOTO
pazHooOpasus. OneHka 30H canmpoOHOCTH IO MOKa3zaTeabHbIM opranu3mam. OIlleHKa KadecTBa
9KOCUCTEMBl MO0 COOTHOUICHHIO KOJIMYECTBA BHUIOB, YCTOMYHMBBIX U HEYCTOMYMBBIX K
3arpsisHeHuto. MHnekcbl obmuoctu (cxoactBa). Kparkas xapakTepucTuka OHONIOTMYECKUX
METO/IOB OIICHKH 3arpsi3HEHHs BOJ: MpEHMYyIIecTBa M HemoctaTku. CanmpoOHOCTh OpraHU3MOB.
OneHka cTeneHu 3arpsA3HEHHOCTH BOJ IO IOKA3aTelbHBIM (MHIMKATOPHBIM) OpraHU3MaM.
[TonsiTue o canpo® HOCTH, CampOOHOCTH BHJA, CUCTEME CApOOHOCTH. 30HBI CAIpPOOHOCTH:
oyimrocanpoOHbie, Oera-me3ocanpoOHble, anb(a-Me30canpoOHble W TMOJHCANPOOHBIC, HX
xapaktepucTtuka. @akTopsl, BIUSIONINE HA CAaPOOHOCTH BOJOEMA.

Tema 3.2. Memoouka pabomwt ¢ npodamu 3006eHmoca

Meroauka paboTsl ¢ mpobamu 3000eHTOCa. COOp mpobd, ukcaius, dTUKETUPOBAHUE,
00BEM IpoObI, 00padoTka mpob. IIpakmukym

Cocmaenenue nacnopma  xapakmepuzyemozo  600oéma. OnucaHue  OCHOBHBIX
HKOJIOTMYECKUX OCOOCHHOCTEH BOJOEMA: LIBET, MPO3PAYHOCTh, TEMIIEpATypa, 3anax. BrisBneHue
CTETMEHH AaHTPOIOTCHHONW Harpy3kd Ha BOJHBIM OMOTeoIeHO3 NyTEéM MPUMEHEHHs MeToaa
3oonHauKanuu. OrmpeneneHne Kiacca KadecTBa BOJ. BBISBIGHHE CTENEHW aHTPOIIOT€HHOU
Harpy3Kd Ha BOJHBIA OMOTeOleHO3 MyTEM MpPUMEHEHUs MeTona (PUTOMHAMKAIMHU. DKCIpecc-
OIIEHKa KauecTBa BOJBI IO CEMEUCTBY PSACKOBBIX. [IpakTudeckas pabora «l3yueHne xadecTBa
BOJIBI M3 PA3JIMYHBIX MPECHBIX UCTOYHUKOBY. OmpenencHne pu3muecKux moxkasaTeneil 00pasinon
BOJIBI: 3allaxa, I[BeTa, nmpo3payHoctu. OnpeeneHne XUMUYECKUX MOKazareneil 00pasioB BOJBL:
HAJIMYUsl KaTHOHOB JKeje3a, CBUHIIA, XJIOPUJI-MOHOB, HUTPATOB M HUTPUTOB, KECTKOCTH BOJIBI,
AHUOHOB KHUCJIOTHBIX OCaJIKOB.

MOAYJIb 4. MOHUTOPUHT MOYB (22 4)
Tema 4.1. Buounouxayus 3azpA3HeHUA NOYEGEHHOU CPEObl

N3yuenne 3arps3nenus nousB Kypckoro paiioHa. CTpyKTypa »XHUBOTHOTO HacCEJICHMS
NMouBbl U (PAKTOPHI €ro pasHooOpasus. BiusHue TeXHOreHHOro 3arps3HEHHs] Ha MOYBEHHBIX
Oecrio3BoHOUHBIX. DayHucTuueckas OuouHAukanus. V3MeHeHMe BHAOBOTO cOCTaBa U
KOJIMYECTBA IIOYBEHHBIX M HAMOUYBEHHBIX OECHO3BOHOYHBIX JKHBOTHBIX KakK I10Ka3aTeib
AQHTPOIIOTEHHOT'O BO3/ACHUCTBHS Ha OKPYKAIOUIYIO Cpely. BeiOOp opraHM3MoOB Ui TUarHOCTUKU
COCTOSIHUSI ~ TOYBEHHOM  cpeAbl. OKOJOTMYECKUE TIPYNIbl  MOYBEHHBIX  OPraHU3MOB,
XapakTepucTuka rpymnmn. Mcropust pa3Butus W u3ydyeHUs OWOWHIMKAUMU TOYBBI B
OTEYECTBECHHOU HAYKeE.



Ilpakmuxkym V3yueHne (QHU3MKO-XMMUYECKHX CBOWCTB TIOYB IIKOJBHOTO JIBOPA.
VYCTaHOBIIEHHE  3aBUCUMOCTH  MEXIy (U3MKO-XMMHYECKMMH  CBOMCTBaMH IOYBBI U
YHCJIEHHOCTBIO OECII03BOHOUHBIX.

Onvim «BblIsiBIEHNE POJIU 10’KJEBBIX YEPBEH B I0YBOOOPA30BATENILHOM IIPOLIECCE.

Onvim «BplgBlIeHNE 3aBUCUMOCTH MEXIY (PU3MKO-XUMHUECKUMH CBOMCTBAMU ITOYBBI U
YHCJIEHHOCTBIO OECIO3BOHOUHBIXY. [Ipakmuueckas paboma «OnpeneneHue KUCIOTHOCTH TOYBBI
C IIOMOIIBIO TNPUTOTOBJICHHBIX HHIMKAaTOPOB HAa PACTUTEIbHOW OCHOBe». IIpurorosienue
MH/IMKaTOPHBIX OTBApOB U MHAMKATOPHOU Oymaru. OrnpesesneHne KUCIOTHOCTH 00pa3LoB MOYBHI
UCCIIETyeMbIX YYacTKOB: OTOOp M MPUTOTOBJICHUE NMOYBEHHOH IpoObl. MccienoBanue oKpacku
IIOJIyYE€HHBIX PACTUTENIBHBIX HHINKATOPOB B KUCJION U LIEJIOYHOH Cpefax.

IIpakmuueckas paboma «OnpeaencHue KUCIOTHOCTH HOYBBI PA3IMUHBIMU CIIOCOOAMM.
OnpeneneHue KHUCIOTHOCTH IOYBBI C IOMOILBIO YHUBEPCAIBHOIO HMHIMKATOPA; C IOMOIIBIO
natunka pH nudposoit mabopatopuu; ¢ MOMOLIbIO MEIOBOTO pacTBOpA.

Okcnepumenmanvuas padboma «OnpeneneHue CoAepKaHUsA CBUHLA B 3€IEHOH Macce
ra30HHBIX TpaB». OKCIPECC-METOAbl OLEHKM TOKCHYHOCTH ITOYBEHHOM CpeAbl C IOMOLIBIO
o6uorectoB. OnbIT «M3ydeHune kayecTBa MbUIbLIBI PACTEHUN KaK MOKa3aTelisl 3arpsiI3HEHUS CPEJIbl
oOuTaHus». Y CTaHOBJICHHE 3aBUCUMOCTH KaueCTBa MBUIBIEBBIX 3EPEH OT YPOBHS (PU3HUECKOTO U
XUMHUYECKOro 3arpsisHeHus cpeabl. OnbIT «BcxoKecTb CeMsH Kpecc-cajaTra Kak I0Ka3aTellb
3arps3HEHUs] TOYBBI». BimsHue KadectBa cpeasl oOuTaHus Ha Mopdosiornyeckue u
AHATOMUYECKUE M3MEHEHMsI pacTeHHi. OnbIT «IHEeprus NpopacTaHUusl CEMsSH OJyBaHUYMKa
JIEKapCTBEHHOI'O KaK II0Ka3aTejdb 3arps3HEHUs IIOYBEHHOM cpenpl». M3ydyeHue sHeprun
IpopacTaHus CEMsH OJyBaHUYMKA, COOPAHHBIX C HECKOJIbKUX YYACTKOB C IMPEANOIOKUTEIBHO
pa3HOl CTENEeHbIO OYBEHHOTO U aTMOC(EPHOr0 3arpsi3HEHMSL.

Tema 4.2. /loxncoesvle uepsu Kaxk uHOUKAMOPbL 3a2PAZHEHHOCHU NOYEbL
Vcnonb3oBaHue XKHU3HEHHBIX (POPM JOXKAEBBIX U JPYTrUX OECHO3BOHOYHBIX MPHU OLIEHKE
CTENEHN BO3JCHCTBUA ABTOTPAHCIIOPTA M APYIMX 3arps3HATENEH Ha JKOCHCTEMBI YEpBEH.
DKOJIOTUYECKHE TPYIIIbI J0XKAEBbIX uepBeil. BiusHue knuMmarnyeckux (GpakTopoB U THIMA MOYB
Ha paclpoCTPAHEHUE JOXKAEBBIX YEPBEH.
Ilpakmukym
Hccneoosamenvckas paboma «I3yueHne YNCICHHOCTH JTOKIEBBIX YEPBEH B Pa3INUHBIX
OuoLeHO3aX KaK MoKa3aTessl CTaOUIbHOCTH OYBEHHOM cpenby. Onpenenenre ycaoBHid
0o0WTaHUs 10K/IEBOT0 YEPBS U BIMSHUS Cpeibl HA YUCIEHHOCTh U OMOMAacCy 10 MOYBEHHBIM
TOPU30HTAM Ha UCCIIEyEMbIX y4acTKax

Y4yeOHo-TeMaTHYECCKHI MJIAH

Ne HaszBaHue TeMbI Teopus NPaKTH BCEro
Ka

1 | MOAYJIb 1. Obwue 6onpocwt 5 3 8
IKOJ102UHECKO20 MOHUMOPUHZA

2 | Tema 1.1. Dxonocuneckuti MOHUMOPUHE. 1 0 1
Hcmopus pazeumuist

3 Tema 1.2. Buowt u noocucmemol 1 0 1
IKONOSUHECKO20 MOHUMOPUH2A

4 Tema 1.3. Memoowi 3K0102U4EeCKO20 0 1 1

MOHUMOPpUHA




5 | Tema 1.4. Buounoukayus u eé€ uowl 1 1 2

6 | Tema 1.5. Kapmuposanue 3a2psa3néHubix 1 0 1
Y4acmkos

7 | Tema 1.6. Dumounouxayusi Kaxk cCOCMasHas 1 1 2
YACMb IKONOSULECKO20 MOHUMOPUH2A

8 | MOAYJIb 2. DK0J0ru4ecKuii MOHUTOPUHT 27
3arpsi3HeHUs HA3eMHO-BO3AYIIHO# cpe/bl:
COBpeMeHHbIe METO/IbI
OMOMHIMKAIIMOHHOTO AHAJIN3A
3arpsi3HeHUs AaTMOC(EPHOro BO3ayXa

9 | Tema 2.1. Jluxenounoukayus 3 3 6

10 | Tema 2.2. I'az30yyecmeumenbHoCmy U 4 4 8
2a30yCMOU4UBOCMb PACEHUU

11 | Tema 2.3. CHesicHblll NOKPOG KaK UHOUKAMOp | 2 4 6
3a2psA3HeHUs. NPUPOOHOU Cpedbl

12 | Tema 2.4. Oyenxa cocmosanus cpedvl Ha 2 ) 7
OCHOB8e Memooa hiykmyupyroujei
acummempuu

13 | MOAYJIb 3. MOHUTOPUHT BOAHOW cpeabl: | 4 8 12
OMOMHIMKAIIMS 3arPsi3HEHUs BOTHOM
cpelbl

14 | Tema 3.1. MemoOwi eudpobuonocuueckozo 2 3 5
aumanusa

15 | Tema 3.2. Memoouxa pabomul ¢ npobamu 2 5 7
3000enmoca

16 | MOAYJIb 4. MOHUTOPHHT MOYB 6 16 22

17 | Tema 4.1. Buounouxayus 3aepsa3Henust 5 12 17
NOUBEHHOLL CpeObl

18 | Tema 4.2. [{ooxcoesvie uepsu kax unouxamopwt | 1 4 5)
3a2PA3HEHHOCIU NOYEGYL

IlnanupyemMble pe3yJbTaThl OCBOEHHS Kypca

B pe3ynbrare n3ydeHus 3JIEKTUBHOTO Kypca Ha YPOBHE CpeJTHEro o0miero oopa3oBaHus y
ydamuxcs 0yayT copMHUPOBaHBI CICIYIONTNE TIPEIMETHBIC PE3YIIbTATHI.
Yuawuiica nayuumcs:
— TIOHMMAaTh, YTO TaKOE€ IKOJIOTMYECKHNA MOHUTOPHHT, IEIH IKOJOTHYSCKOTO MOHHUTOPHHTA,
O0COOCHHOCTH €T0 OpraHu3alliu U MPOBEICHHUs, 3HATh HCTOPHUIO €T0 PA3BUTHS;
— OmpeAensTh BUABI U TOJACUCTEMBI SKOJIOTHYECKOrO MOHUTOPUHTA, MPUHIUIIBI
KJIacCHU(UKAIIUU BUIOB SKOJIOTHUECKOTO MOHUTOPUHTA;
— ONHCHIBATH OCHOBHBIE METO/IbI SKOJIOTHYECKOTO0 MOHUTOPHHTA;
— KJIaccu(UIUpOBaTH METOJIBI M METOJWKH HWCCIICIOBAHHUS 3arps3HCHHUS OOBEKTOB
OKpYKaloIle Cpeibl;
— XapaKTepHU30BaTh BUBI aHTPOTIOTCHHOT'O BO3JICHCTBHSI HA OKPYKAIOIIYIO CPEITY;
— OOBACHATH 3HAYEHWE TOHATUH: OMOWHIWKAIMS, BHABI OMOWHIWKAINH, (DUTOWHIUKAIINS,
(UTOMHINKATOPBI;
— y3HaBaTh BUABl PACTCHHA ¥ IKUBOTHBIX, SBISIONINXCS WHIAKATOPAMU COCTOSHUS
OKpYKarolleu Cpeibl;




— TMOHMMAaTh BKJIAJ 3apyOeKHBIX M OTEUYECTBEHHBIX HCCIEAOBaTele B H3Yy4YeHHE
OMOMHUKALINH;

— OTIPENeNATh ATAIbl KAPTUPOBAHUS 3arPSIZHEHHUS;

— ONKCHIBATh METOJbI JINXCHOMHIUKAIMA U (PIYKTYHPYIOUIEH CHMMETPHUU; METOJbl OICHKH
CTPECCOBOTO BO3/ICHCTBUS Ha pacTeHHs: Mop(dosiornyeckue 1 (pu3noIoro-OnoXuMHIECKHE;

— XapakTepHu30BaTb MEXAaHHU3Mbl YCTOWYMBOCTU PACTEHHH K HEOIAronpusiTHbIM (hakTopam;
ra3oyCcTOMYUBOCTb (Ouonoruueckyio, aHATOMO-MOP(OJIIOTUYECKYIO u ¢duznonoro-
OMOXMMHYECKYIO); BIMSHHME KIUMATHUECKUX YCIOBUH TEPPUTOPUM HAa TIa30yCTOMYUBOCTD
pacTeHU; TPYIIbl YCTOMYMBOCTH PACTCHUH;

— XapaKTepH30BaTh CHEXHBIM MOKPOB KAaK WHAMKATOP IPOLECCOB 3aKUCICHUS MPHUPOIHBIX
cpen;

— HCIIOJIB30BaTh METOAMKY pabOTHl CO CHEXKHBIMU MPOOAMH; KOJMYECTBEHHOE U Kaue€CTBEHHOE
olpeziesIeHUE 3arps3HSIOIINX BEIIECTB;

—  NPOBOAUTH  THUAPOOMOJOTHYECKHH  aHamu3: TUAPOOUMOJIOTMYECKHMH — aHAIW3  Kak
OMOJOTUYECKHI METOJ] OLIEHKH KaueCTBa BOJbI; NTOKA3aTENU CTEIIEHU 3arpsi3HEHUS; pacuéTHhIC
WHJICKCHI B 9KOJIOTMYECKOM MOHUTOPHUHTE;

— paboTath ¢ mpobamu 3000€HTOCA;

— OIHCHIBATH CTPYKTYPY KUBOTHOTO HACEIICHHSI TOYBBI U (PaKTOPHI €T0 Pa3HO0Opa3us: BIUSHUE
TEXHOTEHHOTO 3arps3HEHHS HA TIOYBEHHBIX 0ECTI03BOHOYHBIX.

Yuawuiica nonyuum eo3mosrrcnocmo nayuumoca:

— paboTaTh CO CIEHaTbHBIM JJAO0OPATOPHBIM 000PYAOBAaHUEM;

— CpaBHUBATh OMOJOTHUYECKUE OOBEKTHI;

— OIIGHUBATh CTENEHb 3arpsA3HEHHOCTU BOJIbI, COCTOSHHUE YHUCTOTHI BO3/1yXa M IIOYBHI,
OCHOBBIBAsICh Ha COCTOSIHUM OMOMHMKATOPOB;

— OMpeAeNsATh U CPAaBHUBATH KAYECTBEHHBIE U KOJUYECTBEHHBIE TTOKA3aTENIN XapaKTEPU3yeMbIX
00BEKTOB, Cpe/l OOUTAHUS;

— TIPOTHO3UPOBATh U MOJAETHPOBATH PA3BUTHE CUTYAINH;

— paboTaTh ¢ 3aMUCSIMH, OTYETAMH THEBHUKOB MCCIIEIOBAHUHA KaK HCTOYHUKAMH HH(POPMAIINH;
— TIPOBOJIUTH KAPTHUPOBAHUE 3aTPSA3HEHHBIX YUACTKOB;

— OCYIIECTBIISITh MOHUTOPUHT 3arpsi3HEHUS Pa3IMYHBIX cpefl 0OuTaHus (Ha3eMHO-BO3YIITHOH,
BOJIHOM, TTOYBEHHOI) Ha OCHOBE MPUMEHEHH aJIEKBaTHBIX METOA0B HCCIIEI0OBAHHUS;

— IPOBOJUTH OLIEHKY COCTOSTHHSI CpeJlbl Ha OCHOBE METO0/1a QIIYKTYUPYIOLIeH aCHMMETPHH;

— MPOBOJIUTH OLICHKY COCTOSIHUS IPEBECHON PACTUTEIHHOCTH;

— OCYILECTBIISATh U3yYEHHE COCTOSHUS PACTUTEIBHOCTU TEPPUTOPHH;

— COCTaBJIATH KapThl Fa30yCTOMYNBOCTH IPEBECHO-KYCTAPHUKOBON PACTHTEIBHOCTH;

— pa3palaThIBaTh MPOEKTHI O3EJIEHEHUSI CBOETO MUKPOpPaioHa;

— ompenensTh (PU3NKO-XUMHUECKUE IMapaMeTPhl H3y9aeMbIX 00OBEKTOB U Cpell OOUTaHWS,

— OTIpeNeNATh Kjacc KauecTBa BOJ] Ha OCHOBE MTPUMEHEHHS METOJI0B (PUTO- M 300MHTUKAIIHH;
— yCTaHaBIHMBaTh 3aBHCHUMOCTh MEXIYy (U3UKO-XUMUYECKUMH CBOWCTBAMU TOYBBI H
YHUCICHHOCTHIO OECITO3BOHOYHBIX;
— OTIpeNeNATh YPOBEHb KUCIOTHOCTH MOYBBI;
— HCMOJb30BATh JKCIPECC-METOABI OLEHKHM TOKCHYHOCTU TOYBEHHOM Cpelbl C IOMOIIBIO
OHOTECTOB.

MecTto npeamera (Kypca) B y4eOHOM IJIaHe



[TpencraBnennas pabodasi mporpaMma COOTBETCTBYET MPOTPaMME OCHOBHOTO CPETHETO
o6paszoBanus. Cpok peanu3aliy mporpaMMbl — oauH yueOubiii rog (102 gaca, 3 yaca B
HeIeJI0).

HOUDPPOBAS JIABOPATOPUA YYEHUYECKASA

e [{udpoBble AaTUYUKU 3IEKTPONPOBOAHOCTH, pH, mojokeHus, TeMmeparypbl, aOCOIOTHOTO
JIaBJICHUS,

e [{udposoit ocummorpadhuueCKuii 1aTIUK;

e Becrol anekTponHbie yueonbie 200 T;

e Mukpockon: nupoBoil UK ONTUYECKUi ¢ yBenudenueM ot 80 X;

e HaGop /1 U3roToBIICHHUS] MUKPOIIPETIapaToB;

e Muxkpomnpernapatsl (Ha00p);

e CoelMHUTENbHBIE MPOBO/IA, IPOTPAMMHOE O0eCIieueHre, METOANUECKUE YKa3aHUs;

KOMILJIEKT HOCYAbI U OBOPYJOBAHUSA JIAA YYHEHNYECKHUX OIIBITOB

e [IITaTnB 1a0OPAaTOPHBIA XMMHUYECCKHUI:

e HaGop vamek [letpu:

e HaGop MHCTPYMEHTOB IMpenapoBaIbHbIX:

e JIo>KKa J171s1 COKUTaHUSI BELLIECTB!

¢ Crymnka daphopoBas ¢ IECTUKOM:

e HaGop 6aHOK, CKISTHOK, (pITaKOHOB /17151 XpaHEHHSI TBEP/IBIX PEAKTHBOB;
e HaGop npubopoxk (I1X-14, I1X-16);

e [IpuOop a5 mosyyeHus ra3os;

e CriupToBKa U roproyee Juisl HeE;

e OunbpTpoBanbHas Oymara (50 miT.);

e Konba xoHn4eckas;

e [Tanouka cTekiIsiHHAs (C PE3MHOBBIM HAKOHEYHHUKOM);

e Yamieuka 17151 BeIapuBaHus (BhIMAPUTENIbHAS YallleUKa);
e MepHblii HWIHHIP (TIACTUKOBBIN);

e Boponka cTekisiHHasl (Manas);

e Crakan ctexastHHBIN (100 mu);



TemaTn4eckoe IJIAHUPOBAHHE

Ne Tema ypoka dopma Buabl yueOHo# 1esITeJIbHOCTH HUcnoab3oBanue
n/n (3aHATHA) OpPraHu3aluu J1a00paTOPHOIO M
ypoka uudgposoro
(3aHATHA) odopynoBanust
(uenTp «Touka
pocTa)
1 [TonsiTue 06 Ypok - [TonsaTHe 06 3KOJIOTHYECKOM Hudposas
IKOJIOTHYECKOM JAeKIuUs MOHMUTOPHUHIE (MOHUTOPUHIE nabopaTopHs 1o
MOHUTOPHHIE OKpYyXkarorien cpensl). Llenu ouonoruu
9KOJIOTUYECKOI0 MOHUTOpHHTA. 13
HUCTOpUM MOHUTOpHHTA B Poccun
2 Bunei u VYpok - Knaccudukanus BumoB [Mudposas
MOJACUCTEMBI JIEeKLUS 9KOJIOTUYECKOI'0 MOHUTOPUHTA. naboparopusi 1o
HKOJIOTMUYECKOTO [Toncucremsbl HKOJIOTUYECKOTO ouosorun
MOHUTOpPHHIA MOHUTOPHUHIA. Y POBHU
MOHUTOpUHTA. OOBEKTHI
HaAOJI0/ICHUS M TIOKA3aTeIn
3 Meronsl Ypoxk - Meroasl uccienoBaHus. [Mudposas
3KOJIOTUYECKOTO CeMUHap buonoruueckuii MOHUTOPUHT Kak | JlabopaTopus Mo
MOHHUTOPHHIa METO/]I UCCIICOBAHUS: 3TAIbl U ouosiorun
conepkanue. [Ipenmyiecrsa
KUBBIX UHIUKATOPOB.
MOHMTOPHHT COCTOSIHUSA
IIPUPOJHBIX pecypcoB B Poccun
4 bunonnnnkanusa u VYpok - ITonsaTHe 0 OMOMHINKALIUH.
e€ BUIbI JEeKIus Knaccugukarus u
XapaKTepUCTUKA BUIOB
OMOWHIUKAIINH
5 Kapruposanue Ypox - IIpoBeneHune KapTUPOBAHUS
3arpsI3HEHHBIX JeKIus 3arpsiI3HEHHBIX YYaCTKOB: TaIlbI
y4acTKOB paboThI U UX co/epIKaHUE.
dusnko-reorpaduueckue u
6 Kapruposanue Ypoxk - HKOHOMHUKO-Teorpapuiyeckue
3arpsI3HEHHBIX MPAKTUKYM | XapaKTePUCTUKUA TEPPUTOPUH
YY9aCTKOB o0cienoBaHus
7 duronaIMKaIISA VYpok - duToMHANKAIINS KaK OJINH U3
KaK COCTaBHas JeKUus METOJIOB OLIEHKH KauecTBa
4acTh okpyxaroteit cpeasl. [lonstue o
IKOJIOTHUECKOTO (bUTOMHIUKAIIUY U
MOHHUTOPHHTA ¢buTonnaukaropax. OpraHu3mbl-
pPETUCTPATOPHI U OPraHU3MbI-
HakonuTenu. Mopdonornyeckue
8 DduronHauKaUg Ypok - W3MEHEHUS PACTECHUI,
KaK COCTaBHas MPAaKTHKyM | HCIIOJIb3yeMbl€ B OMOMHANKALINY.
4acThb OCHOBHBIE pacTEHUSI—




9KOJIOTHYECKOT'O

HHIUKATOPHBI 3arpA3HCHHUA

MOHUTOPUHTA arMocgepHoro Bo3ayxa. Bkian
POCCUHCKHX U 3apyOeKHBIX
Y4EHBIX B PA3BUTHE
(UTOMHIMKAIINH

9 | JIuxeHOMHAMKAIN Ypok - Pabora ¢ paznmuyHbBIMH
s JICKIIMS HMCTOYHUKAMHU

10 | Ctpoenue Ypok - uH(pOpMaLUU, MPOCMOTP Hudposoit
JUIIAHHUKOB MPAKTUKYM | IIPE3EeHTaluu U MHUKPOCKOII

BHJIeO(PArMEHTOB, OOCYKIEHUE

11 | Bnusiaue VYpok - nocine [udposoii
XUMHYECKHX JeKUus IIPOCMOTpA, HAINMCaHUE 3CCe. MHUKPOCKOII
BEIIECTB Ha JIMIaiiHUKK KaK OnpeenTeNn
JTUIIAHHUKH 3arpsi3 HEHHs BO3AYIIHOMN CpeIbl.

12 | Meronsl yuera VYpok - Crpoenue numaitHukoB. BiusHue
JIUINARHUKOB IPaKTUKYM XUMHUYCCKHUX BCIICCTB HA

13 | Onpenenenue Vpok - JTvIaiHuKd. Metonbl yuéra
CBs3CH JIeKIHS numaiiHukoB. [Ipaktukym. Onsit
BOJIOpOCIIEH 1 «OmnpeneneHue cBs3eil BOAOPOCIN
rpH6a B COCTaBe u rpH6a B COCTAaB€ JIHIIAIHUKA.

JMIIAHAKA HccnenoBaTtensckas padoTa

14 | Onpenenenue VYpoxk - «OrnpezesneHne CTeneHu Hudposoii
CBA3EH MpaKkTUKyMm | 3arpA3HEHUA BO3/yXa IO MHKPOCKOII
BOJIOPOCIICH COCTOSIHUIO JIUIIIAMHUKOBY
rpuba B cocTaBe
JIIIAHUKA

15 | Bnusiaue VYpoxk -
3arpsi3HUTENCH Ha JIEKIUS
XUMUYECKUE
MIPOLIECCHI,

MPOUCXOISAIINE B
KJIETKaxX
pacTeHui.

16 | Bausaue VYpok - Pabora ¢ pasnuyHbIMH [Mudposoii
3arpsi3HUTENICH Ha JIEKIIHS HMCTOYHUKAMH MHUKPOCKOIT
XUMUYECKUE uH(pOpMaIIUU, TTPOCMOTP
MIPOLIECCHI, MIPE3CHTAIINHA U
MPOUCXOSAIINE B BUJCOPParMEeHTOB, OOCYKICHHE
KJIETKaX nocine
pacTeHui. IIPOCMOTpA, HAIIMCAHUE ICCE.

17 | Bnusaue VYpok - Hudposas
3arpsi3HUTENICH Ha | MPAKTHUKYyM naboparopusi 1o
XUMHYECKHE ounosorun
IIPOLIECCHI,

MIPOUCXOISTINE B
KJIETKax
pacTeHui.

18 | Buemnue VYpok - Bnusinue 3arps3HuTeneil Ha [Mudposas
MIPU3HAKU JeKUus XUMHUYECKHE MPOILIECCHI, naboparopust 1o
MTOBPEXKICHUS MIPOUCXOSIINE B KIETKAX ounonoruu




pacTeHui pacteHuii. BHemHue npu3HaKu
TOKCHYHBIMHU MOBPEXICHHS PACTCHHIH
BEIIECTBAMM. TOKCHUYHBIMHU BEILIECTBAMHU.

19 | Apanranus Ypok - Apnanranus pacreHuil k neiicteuto | [udposas
pacTeHui K MPAKTUKYM | ra30B. MexaHu3Mbl yCTOMYMBOCTH | JIaOOpaTOPHS 110
JICUCTBUIO T'a30B. pacTeHuii K HeOIaronpusATHBIM ononoruu

20 | MexaHHU3MBI Ypok - dakTopam. I'pynmsl yCTOMYUBOCTH
YCTOMYUBOCTH JIEKLIUSA pacTeHui.
pacTeHui K
HeOIaronpusATHHI
M (hakTopam

21 | I'pynmer VYpok - [Mudposas
yCTOMUMBOCTH MIPAKTUKYM nabopaTopusl 1o
pactenuit. [llkama ononoruu
OLIEHKHU
ra3zoyCTOMYMBOCT
Y pPaCTECHMIA.

22 | Uzydenue VYpok - [Mudposas
COCTOSIHUSA JeKIHS nabopaTopusl 1o
PacTUTEIBbHOCTU U ouosorun
pa3paboTka
IIPOEKTa
03eJICHEeHUs
CBOETO
MHUKpOpanoHa

23 | CHexHBII TOKPOB | YPOK - CHexHblll TOKpOB Kak uuaukarop | Ludposas
KaK UHAMKATOp MPAKTUKYM MPOLIECCOB 3aKUCIICHUS nabopaTopus 1o
3arpsi3HeHus npUpoaHbBIX cpel. [IpakTukym. XUMHAN
IIPUPOJHON Cpelbl HccnenoBaTenbckas paboTta

«CHEXHBII MOKPOB Kak

24 | CHeXHbIHI TOKPOB | YPOK - WHIVKATOP 3arps3HEHUs [Mudposas
KaK WHAUKATOP MPAKTUKYM aTMOC(epHOro BO3ayXa naboparopust 1o
3arpsi3HEHUs rOpoJCKoH cpens». 3yuenue XUMHUU
aTMochepHOoro (GU3HYECKUX U XUMHUECKUX
BO3lyXa [IapaMeTpoB CHera
OKpYy>Karoleu
cpeabl

25 | Uzydenue Ypox - Acummertpust muctoBoro annapata | Lludposas
¢bu3nvecKux u MPAKTUKYM KaK [0Ka3aTellb CTPECCOBBIX nabopaTopus 1o
XUMHUYECKHAX ¢daktopoB. TpeboBaHus K BUIaM- | XUMUU
napaMeTpoB CHera OunonHIUKaTOpaM. MeTo bl

26 | Uzyyenue VYpoxk - OLIEHKH CTpeccoBoro BozaencTeusa | ITudposas
¢buznyecKux u MIPAaKTUKYyM Ha PACTECHUS. naboparopusi 1o
XUMHAYECKUX HccnenoBatensckas padoTa XUMUU
MapaMeTpoB CHera «M3ydenue Gpuykryupyromei

27 | OmpeneneHus VYpok - aCUMMETPHUH Y PAaCTEHUH Kak
CTETEeHU TICKIHST IIOKa3aTels KauecTBa CPe/Ibl
3arps3HEHUs oOuTaHUAN.

BO3/yXa IO
COCTOSIHUIO
JIMIIAHHUKOB
28 | OmpeneneHus Ypoxk - [Tudposas




CTENEeHU MIPAKTUKYM nabopaTopusl 1o
3arpsi3HEHUS ounonoruu
BO3/yXa IO [Tudposas
COCTOSIHUIO nabopaTopHs 1o
JUIIAHUKOB XUMHUHU

29 | Acummerpus VYpok -

JMCTOBOTO JeKIHS
ammapara Kak

HoKa3aTeib

CTPECCOBBIX

(hakTOpOB.

30 | Acummerpust Ypox - [TpakTrueckas pabora. Hudposas
JIMCTOBOTO MPAKTHKYM KonnekTuBHO-TBOpUYECKOE [1€)I0, | JIAOOpaTOpHs 10
anrnapara Kak paboTa B rpymnmax, TBOPUECKUI Ouosiorun
MoKa3aTeib OTUYET [udposas
CTPECCOBBIX nabopaTopusl 1o
(hakTopOB. XUMHAH

31 | TpeboBaHus k VYpoxk - [TpakTudeckast paboTa. Hudposas
BUJIAM- JEKITHSI KonnekTuBHO-TBOpUYECKOE 1€)10, | JIAOOpaTOpHs 110
OMOMHIUKATOPAM. paboTa B rpymnmax, TBOPYECKUI Ouosiorun

OTU€T [Mudposas
nmabopaTopusl 1Mo
XUMHAU

32 | Metozp! OLleHKH | YPOK - [TpakTuyeckas paboTa. [Mudposas
CTPECCOBOTO MPAKTUKYM KonnexkTuBHO-TBOpUYECKOE [1eNI0, | JIAOOpaTOpHs 110
BO3/ICUCTBUS Ha paboTa B rpymnmax, TBOPUECKUI Ouosiorun
pacTeHus. OTYET Hudponas

nabopaTopus 1o
XUMHAN

33- | Uzyuenue VYpok - [TpakTuyeckas paboTa. [Mudposas
baykTyupytromei npaktuky™m | KonnektuBHo-TBopueckoe neno, | JlabopaTopus Mo
aCUMMETpUH Y paboTa B rpymnmax, TBOPUECKUI Ouosiorun
Oepe3bl MOBUCIION OTU€T Hudponas
KaK MoKa3aTess nabopaTopus 1o
Ka4yecTBa CpeIbl XUMHAN
oOUTaHus

34 | U3yuenue Ypox - [Ipaktuueckas pabora. Hudposas
GyKTyupylomen | NpakTUKyM KonnekTuBHO-TBOpUECKOE J1€s0, | JIAOOpaTopus 1Mo
ACUMMETPHUH Y paboTta B rpymmnax, TBOPUECKHi ouonoruu
JIATIBI OTYET [Mudposas
CepALIEeITUCTHON nabopaTopHst 1Mo
KaK IoKa3aTess XUMUU
Ka4yecTBa CpeIbl
oOuTaHus

35 | Meronasl Ypoxk - PabGota co cmpaBouHOit
rUIpoOHoIornIec JeKIHS JUTEPaTypOi,

KOT'0 aHajM3a IPOCMOTP JKypHAJIOB,
BUICO(PArMEHTOB,

00CyXIeHHE, COCTaBICHUE
ONOPHOM CcXeMbl, paboTa B

rpynmnax




36 | PacuerHbie VYpox - KonnextuBHO-TBOpUECKOE Hudposas
WHJICKCHI B MPAKTUKYM neno, pabora B mape, nabopaTopHs 1o
HKOJIOTHYECKOM TBOPUYECKUN OTYET. ouonoruu
MOHUTOPHUHTE HccnenoBaTenbekas [Mudposa

pabora. s
naboparo
pus o
XUMHAH

37 | PacuerHbie Ypox - PabGoTa co cmnpaBouHOit Hudposas
WHJICKCHI B ceMuHap JUTEPATypO, nabopaTopHs 1o
HKOJIOTHYECKOM MIPOCMOTp 3KYpPHAJIOB, ouonoruu
MOHUTOPHHIE BUCO(PArMEHTOB, [Mudposas

o0cyXJIeHHE, COCTaBIICHUE naboparopust 1o
OTNIOPHOM CXeMbl, paboTa B XUMHH
rpynmax
38 | Pacuernsie Ypok - [IpakTnueckast pabota.
WHJICKCHI B ceMHUHap KonnexktuBHo-TBOpUECKoe Jiejo,
HKOJIOTUIECKOM pabota B rpymmax, TBOPUYECKUI
MOHHUTOPHHTE OTUéT

39 | CampobHocTh VYpoxk - Pabora ¢ paznuuHbIMH

OpPTaHU3MOB JEKITHSI MCTOYHUKAMU
uH(pOpMaLlUU, MPOCMOTP
NPe3CHTAllH 1
BU€O(ParMEeHTOB, OOCYXIEeHUE
nocine
IpPOCMOTpa

40 | XapakTepucTuka | YpPOK - KonnektuBHO-TBOpUECKOE Hudposas

30H CallpOOHOCTH | MPAKTUKYM neno, pabota B rpymnmax, nabopaTopus 1o
TBOPYECKUW OTYET. ounosorun
Hccenenosarenbekas [Mudposas
paborTa. naboparopust 1o
XUMHH

41 | Metoauka VYpox - [IpakTuueckas pabora.
paboThI ¢ uccnenoBanue | KomnekTuBHO-TBOpUeCKoe Mo,
nmpobaMu pabota B Tpymmax, TBOPYECKUAN
3000€HTOCa OTYET

42 | Coop pob Ypox - [Ipaktuueckas pabora. Hudposas
3000€eHTOCa MPAKTUKYM KonnekTuBHO-TBOpUECKOE J1€s0, | JIAOOpaTopus 1Mo
Oukcanus npod paboTta B rpynmnax, TBOpYECKUIl ouonoruu

OTUET [Mudposas
naboparopusi 1o
XUMHH

43 | CocraBienue Ypox - Pabora ¢ paznuuHbIMH
nacropra MPAKTUKYM UCTOYHUKAMU HH(POpMAIIHH,
XapaKTepU3yeMor MIPOCMOTP TIPE3EHTAUU U
0 BoJIoOEMa BUJICOPparMEeHTOB, OOCYKICHHE

nocJie MpocMoTpa

44 | BeisiBineHue Ypoxk - [TpakTnueckas pabora. Hudposas
CTETIeHU npaktukyM | KomiekTuBHO-TBOpUeckoe Jeno, | JabopaTopHs mo
AHTPOIIOTCHHOM pabota B Tpymnmax, TBOPUECKUN Oounosorun
Harpys3Kku Ha OTUET [Tudposas




BOJTHBIN nmabopaTopusi o
OuoTreoneHo03 XUMHAH
MMyTEM
MIPUMEHEHHS
MeToj1a
300MHANKALINY.
45 | BeisiBneHue VYpok - KonnektuBHO-TBOpUECKOE
CTETIeH! MPAKTUKYM neno, pabota B rpymnmax,
AHTPONOTCHHOMN TBOPUYECKUU OTYET.
HAarpy3Ky Ha Uccnenoparensckas
BOJIHBIN pabora.
OuoTeo1eHo03
MMyTEM
IPUMEHEHHS
MeToja
(UTOMHINKAIIUN
46 | N3yuenue VYpok - Pabora ¢ paznuuHbIMU [Mudposas
KauecTBa BOJIbI U3 | TMPAKTUKYM | UCTOYHHUKAMH naboparopusi 1o
Pa3IUYHBIX uHpOpMAaLUU, TTPOCMOTP ouosorun
MIPECHBIX Mpe3eHTAlul U [udpoas
HMCTOYHHUKOB BUACO(PPArMEHTOB, OOCYXJIEHHE | JIAOOpaTOpHs 110
1ocJie MpocMoTpa XUMHH
47 | buonHaMKaMs Ypox - KomnnextuBHO-TBOpUECKOE
3arps3HEHUs MPAKTUKYM neno, pabota B rpymnmax,
ITOYBEHHOM CpeJIbl TBOPYECKUN OTYET.
HccnenoBaTenbekas
pabora.
48 | CtpykTtypa Ypok - [TpakTuyeckas paboTa.
KUBOTHOTO MPAKTUKYM KonnexktuBHo-TBOpUECKOE €710,
Haclens OYBBI paGoTa B rpymnmax, TBOpUECKUN
1 (aKTOphI €T0 OTYET
pa3zHooOpasus
49 | dayHuCcTHYECKAS VYpok - [IpakTuueckast pabota. Hudponas
OMOMHTUKAIUS npaktukyM | KomnekTuBHO-TBOpUeckoe Jeno, | JabopaTopus Mo
pabota B Tpymmax, TBOPUECKUN ounosorun
OTUET [Mudposas
naboparopust 1o
XUMHH
50 | Dkcmepecc- Ypok - Pabora ¢ paznuuHbIMH Hudponas
METOABl  OLEHKH | MPaKTHUKYM UCTOYHHKAMU HH(OpMAIUH, nabopaTopus 1o
TOKCHYHOCTH MIPOCMOTP TPE3EHTANUU U onosoruu
MIOYBEHHOHN CpeIbl BuzieopparMenToB, oocyxnaenue | Lludposas
c MOMOIIbIO rociie MpocMoTpa naboparopust 1o
OMOTECTOB XUMHHU
51 | U3yuenue VYpok - [IpakTnueckast paboTa.
¢buzuko- npakTukyM | KonnekTuBHO-TBOpUECKoe o,
XUMHYECKHX paboTta B rpymmnax, TBOPYECKHi
IoKa3areyeun OTYET
TTOYBBI
MIPUIIKOJIBHON

TEPPUTOPHHU




52 | Biusiaue VYpox - PaboTa ¢ paznuvyHBIMU Hudposas
TEXHOTEHHOTO MPAKTUKYM MCTOYHHUKAMHU HH(OpMaIUH, nabopaTopHs 1o
3arpsiI3HEHUs Ha MIPOCMOTp TPE3EHTAUU U ouonoruu
MMOYBEHHBIX BujeodparmMeHToB, oocyxacaune | [ludposas
0€Cr03BOHOYHBIX. rocie MpocMoTpa naboparopust 1o

XUMHAH

53 | OnpeneneHue Ypox - [TpakTueckas pabora. Hudposas
KHUCIIOTHOCTH MPAKTUKYM KonnekTuBHO-TBOpUECKOE €510, | JIAOOpaTOpHs 10
MOYBHI C paboTta B rpymnmax, TBOPUECKHIA ouonoruu
IIOMOUIBIO OTU€T [Mudposas
MIPUTOTOBIEHHBIX naboparopust 1o
MH/IMKATOPOB Ha XUMHUU
pacTUTENIbHON
OCHOBE

54 | Ompenenenue VYpoxk - KounekTuBHO-TBOpUECKOE udposas
KHCIIOTHOCTH MPAKTHKYM neno, pabora B mape, nabopaTopHs 1Mo
TTOYBBI TBOPUYECKUU OTYET. ouonoruu
Pa3IMYHBIMU HccnenoBaTenbekas [Mudposa
crioco0aMu pabora. s

naboparo
pus Mo
XUMHAH

55 | Onpenenenue VYpox - [TpakTuueckast paboTa. Hudposas
KHCIIOTHOCTH uccnenoBanne | KomiekTuBHo-TBOpUECKOe 1eno, | JabopaTopwst mo
TIOYBBI paboTa B rpymnmax, TBOPUECKUI Ouosiorun
Pa3IMYHBIMHU OTYET [Mudposas
criocobamu nabopaTopusl 1o

XUMHAH

56 | Bexoxkectsb Ypok- PaboTa ¢ pa3nuyHbIMH [Mudposas
Kpecc- cajara Kak | MPaKTHKyM MCTOYHHKAMHU HH()OpMAITUH, nabopaTopwsi 1Mo
noKa3aTeib IPOCMOTP Tpe3eHTaluu U Ouosiorun
3arpsA3HEHUs BUJeodparmMenToB, oocyxaenue | Lludpposas
TIOYBBI rocje MpocMoTpa nabopaTopusl 1o

XUMHAH

57 | Bexoxectb Ypok - PaboTa ¢ pa3nuyHbIMH
Kpecc- cajara Kak | MPaKTHKyM MCTOYHHKAMHU HH()OpMAITUH,
nokKa3aTeib IPOCMOTP TMPE3EHTALUU U
3arpsi3HEHUS BUICO(PParMEeHTOB
TIOYBBI

58 | Dueprus Ypoxk - [IpakTuueckas pabora. Hudposas
IPOpacTaHus npakTukyM | KomnekTuBHO-TBOpUeckoe Jeno, | JabopaTopHs o
CeMsH paboTta B rpymmnax, TBOPYECKHl ouonoruu
OJlyBaHYMKa OTYET [Mudposas
JIEKapCTBEHHOTO, nabopaTopHst 1Mo
KaK [0Ka3aTelb XUMUU
3arpsi3HEHUS
TIOYBEHHOH cpeJibl

59 | DHeprus Ypox - Pabota ¢ paznuyHBIMU Hudposas
IPOpaCTaHUS MPAKTUKYM MCTOYHHUKAMU HH(OpMAIUH, nabopaTopHs 1o
CeMsIH MIPOCMOTpP TMPE3CHTALUU U ouonoruu
OJlyBaHUMKa BuzieopparMenToB, oocyxnaenue | Lludposas

JICKAQpCTBCHHOTO,

10CJIe MPOCMOTpa

smabopaTopusi o




KaKk  IoKa3aTesb XUMHUU
3arps3HEeHUs
IIOYBEHHOH cpeJibl

60 | Uzyuenue Ypok - PaboTa ¢ pa3nuyHbIMH [Mudposas
KayecTBa MbUIbLII | MPAKTUKYM | HCTOYHHMKAMU MH(OpMaLUH, nabopaTopusl 1o
pacTeHuil kak IPOCMOTP TPE3EHTALUU U ouosiorun
ToKa3aTes BueopparMeHToB, oocyxkaenue | [{udposas
3arps3HEeHUs 1ocje MpocMoTpa nabopaTopHs 1o
cpeabl 0OUTaHus XUMHUHU

61 | M3yuenue VYpox - KonnektuBHo-TBOpUECKOE [udposas
KayecTBa MbUIbLIBI | PAKTUKYM neno, pabora B mape, nabopaTopusl 1o
pacTeHui Kak TBOPYECKUN OTYET. ouosiorun
noKa3zaTess HccnenoBaTenbckas [Tudposa
3arpsi3HEeHus paborta. A
cpenbl OOUTaHMS nmabopaTo

pust 1o
XUMHUHU
62 | Onpenenenue Ypok - [TpakTudeckast paboTa.
coJiepKaHus npakTukyM | KojiekTuBHO-TBOpUECKOE e,
CBHHIIA B 3€JICHOU paboTta B rpynmnax, TBOPUECKHI
Macce ra30HHbIX OTYET
TpaB
63 | Ompenenenue VYpoxk - KounnekTuBHO-TBOpUECKOE [Mudposas
COoJepKaHUs MPAKTHKYM neno, pabora B mape, nabopaTopHsi 1Mo
CBHHIIA B 3€JICHOU TBOPYECKUN OTYET. Ouosiorun
Macce Ta30HHBIX HccnenoBaTenbekas
TpaB pabora.
64 | JoxneBbie 4epBU | YPOK - KomnnextuBHO-TBOpUECKOE Hudponas
KaK UHAMKATOPbl | MPaKTUKYM neno, pabora B mape, nabopaTopusl 1o
3arpsA3HEHHOCTH TBOPYECKUN OTYET. ouonoruu
TIOYBBI HccnenoBaTenbekas
pabora.
65 Ypok - KonnekTuBHoO-TBOpUECKOE
MPaKTUKYM neno, pabora B mape,

TBOPYECKUN OTYET.
HccnenoBarenbekas

DKOJIOTUYECKUE pabora. Pabora c

TPYIIITEI Pa3INIHBIMH

JOXKJIEBBIX UCTOYHHUKAMHU

4yepBeil. uH(pOpMaLiU, MPOCMOTP
Npe3eHTAlul 1
BUJICO(PparMeHTOB, OOCYXKICHHE
1ocje MpocMOTpa, HaUCaHUE
Jcce.

66 | BrnusHue Ypok - [Mudposas
KITMMAaTHIECKUX MPAKTHKYM nabopaTopHst 1Mo
(bakTopoB U THIA Ouosiorun
MOYB Ha Hudposas
pacrpocTpaHeHue nabopaTopHs 1o
JOXKJIEBBIX XUMHUU
4yepBei.

67 | Usydenue Ypoxk - [Tudposas




YHCIIEHHOCTH HPaKTHKYM 71abopaTopHs 1o
JOXKJICBBIX YepBei ouosiorun
B Pa3IMYHBIX Ludposas
OMOIIeHO3aX KaK nabopaTopHs 1o
MIOKa3aTens XUMHUH
CTa0MIIBHOCTH
TMOYBEHHOU Cpebl

68 Peseps

Ouenka oocmusiceHuil RIIAHUPYEMBIX PE3YIbIAm 08 YC80EHUA Kypca
1. Uro mpexacraBisieT coOol sKoornyeckas 6e3omacHocTh? KakoBel kputepuu e€ oleHuBaHus?

2. [Touemy sKoOTHYeCcKast 0€30MaCHOCTh PACCMATPHUBACTCS KaK COCTABIISIFOIIASI HAIIMOHAIBHOM
6e3onacuHoctu? [loarBepauTe OTBET MpUMepaMu, JOKA3BIBAIOIIMME €€ BAXKHOCTh U
HEO0OXOIMUMOCTb.

3. UTo Takoe 3KOJIOTUYECKUI MOHUTOPUHT?

4. Kakas uHpopmaius y4uTbIBaeTCs MpU pa3padOTKe MPOrpaMMbl IKOJIOTUYECKOTO
MOHUTOpHUHTa?

5. KTo 13 yuéHbIX cuuTaeTcs OCHOBOIOJIOKHUKOM JIHxeHonoruu? Kem u3 yuéHbIx u Korjaa
IPEJJIOKEH TEPMUH WIMILAHHUK?

6. UeM MOXXHO OOBSICHUTH OOJIBIIIOE KOJIMYESCTBO JIMIAHHUKOB M HX BHUIOBOE pasHOOOpa3ue B
Jiecy IO CPaBHEHHIO CO CKYAHBIM KOJIMYECTBOM U pa3HOOOpa3ueM B ropoje?

7. MOHO JI1 COTJIACUTHCS C JOCTATOUYHO PAaCIPOCTPaHEHHBIM MHEHUEM, UTO JIMIIAHHUKH,
MIOCEJISIAACH Ha IEPEBBSIX, IAPAZUTUPYIOT, IPUUUHSIOT BPEJ pACTEHUSAM, B UTOTE IPUBOJS K UX
rubenu? ApryMeHTUpYHTe CBOM OTBET.

8. UeM MOXKHO 0OBACHUTH TOT (DaKT, YTO HA MJIOXO PACTYIIUX JAEPEBBAX BCETJa MHOTO
JIAIIAHUKOB?

9. Kak BBI MOXkeTE O0BSICHUTB TOT (PaKT, uTo (hropa IumaifHUKOB HanboJee Oorara B
BBICOKOTOPHBIX 00JIaCTAX U TYHApaX, OTIIMYAOIINXCS CKYTHOCTBIO TIOYB M CYPOBOCTBIO KITUMAaTa
110 CPaBHEHUIO C OJIATONPUSATHBIMHI B STOM OTHOIICHUH IIEHTPAIHHBIMH PaiiOHAMU CTPAHBI?

10. [MoxymaiiTe, Kak MOXKHO OOBSCHUTH, UTO B pallOHAaX C HHTEHCUBHBIM CEITBCKUM XO03SHCTBOM
OTCYTCTBYIOT JIMILIAMHUKH, TPEATOYUTAIOIINE KACIIBIE TTOYBBI.

11. Yro Takoe romeoctas nomynauuu? [IpuBennre npuMepsl HAPYIIEHUS TOMEOCTATUYECKUX
MEXaHU3MOB I10]1 BJIUSHUEM CTPECCOBBIX (PaKTOPOB, MPOSBISIONUXCS HAa MOP(HOIOTHIECKOM U
($U310I0T0-OMOXUMHUECKOM YPOBHSX.

12. Ha nmpuyca1eOHbIX y4acTKax X03seBa, Kak IMPaBUJIO, JINOO CIKUTAIOT JIUCTBY, JINOO CO3AIOT
KOMIIOCT. M B TOM 1 B IpyroM ciiydae OHH MOJTy4aroT MUHEpalbHbIe yrnoOpeHus. B
COOTBETCTBUH C CAHUTAPHBIMHA HOPMAaMH U TPaBUIIAMH SKCIUTYaTalluH 3eIEHBIX HACAKICHUN
ropo/ia 3anpeniaeTcs CKUraHue ONaBIINX JUCThEB. [Ipyu nmpoBeneHnn yOOpKH apKoB, CKBEPOB
JMCTBA MOJUICKUT BBIBO3Y Ha MOJUTOHBI yTHIN3anuu. OOBSCHUTE, UCXOS N3 KaKUX
cooOpakeHHH, MPUHATHI Takue TpeboBaHus. [loueMy He peKOMEHIyeTCs CKUTATh JINOO




OCTAaBJISTH JIUCTBY, BE/lb, pa3jarasch, OHa CIIocoOCTBOBaIa ObI TOYBOOOPA30BAHUIO U PA3BUTHIO
CEMSH pacTeHui?



