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IHosscHuTEeNLHAA 3AIIUCKA

B copepxaHuu nporpaMMbl JIONOJHUTEIBHOTO OOpa30BaHMs JENAeTCs AaKLIEHT Ha YCHJIEHUE JESTEIIbHOCTHOTO KOMIIOHEHTA, 4YTO
OIpeeNAEeTCA COLUANIbHBIM 3aKa30M COBPEMEHHOr0 OOIIECTBA B CBSI3U C BO3PACTAIOLIMM AHTPOIOT€HHBIM BO3JIEHCTBUEM Ha BCE MPUPOJIHBIE
Cpelbl W, Kak CIEJICTBHUE, YBEIMUYMBAIOLIMMUCSA DSKOJOTMYECKUMM pHUCKaMHu. /[[1s sKojgormyeckoro oOpa3oBaHMsl OpraHu3alus MOMCKOBO-
UCCIIEZI0BATENbCKON AESATEIBHOCTH B COLIMOIIPUPOIHOM OKPYKEHUU UMEET 0c000e 3HaUEHUE.

W nyudnryro BO3MOMKHOCTb JJISL 3TOTO JAET OpraHu3alys LIKOJBHOTO 3KOJIOTMYECKOT0O MOHMTOPUHIA — IIpolecca HaOMIoJeHU 3a
U3MEHEHUSIMH, TIPOUCXOAIINMU B OKPY’KAIOLIEH ydalierocsi mpupoIHON cpesie, a TakKe X OLEHKa, IPOrHo3, 00CYyX/IeHHEe U BbIpadOTKa Mep,
HaNpaBJICHHBIX Ha OCYLIECTBIIEHUE SKOJIOTMUYECKUX pelieHni. BoBneueHne yyammxcss B MOHUTOPUHIOBYIO AEATEIbHOCTh Oy/leT cliocoOCTBOBATH
IPUOOPETEHNIO MU KaK HAyYHBIX 3HAHUH 9KOJIOTHYECKOT0 U MPUPOJAOOXPAHHOTO XapaKTepa, Tak U MPaKTUYECKUX YMEHHUH U HaBBIKOB. Marepuai,
HAKOIUICHHBIN U MPOAHAIU3UPOBAHHBIA B TEUEHHUE HECKOJIBKHX JIET, CO3/1aCT OCHOBY CTAHOBJICHHS y Y4YaIIUXCsl MUPOBO33PEHUECKUX OpUEHTAIUN
KOABOJIIOIIMOHHOT'O XapaKTepa.

Ha 0Oaze mentpa "Touka pocrta" oOecneunBaeTcsi peaiu3alysi 00pa30BaTEIbHBIX MPOTPAMM €CTECTBEHHOHAYYHOH  HalpaBiI€HHOCTH,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMU 3aKOHOJATENLCTBA B chepe 00pa3oBaHUs U C yUETOM pekomMeHaanuii denepanbHOro oneparopa
yueOHoro npeamera «buomorusy.

OcHOBHBIE €U MPOTPAMMBI:

— €JMHCTBO MaTEpHUAIbHOTO MUDA;

— BHYTPHU- U MEXKIIPEIMETHAs1 NHTErpaLlus;

— B3aMMOCBSI3b HAYKH U NIPAKTUKH;

— B3aMMOCBS3b YEJIOBEKA U OKPYKAIOLIEH Cpebl.

Bunasl nesate1bHOCTH.

IIpennaraemas B mporpamme OpraHM3alUsl 3aHATHN IPEIIOJIaraeT, MOMUMO 3HAKOMCTBA C TEOPETHUYECKUM MaTepHalloM, NPOBEACHHE
HKCIEPUMEHTOB, KaK KPAaTKOBPEMEHHBIX, TaK U JUIUTEIbHBIX, HAOII0AeHH, Ta00paTOPHO-TIPAKTHUECKUX, UCCIEIOBATEILCKUX U MIPOSKTHBIX paboT
M0 U3YYEHMIO SKOJIOTMYECKON TMHAMHUKHU FOPOJICKMX KOCHCTEM M UX COCTAaBHBIX 4yacTei. TeopeTrueckue U MpakTUYECKUE 3aHATHUS MpeJiaraeTcs
MIPOBOJIUTH KaK B YCIOBHIX KaOMHETA C MCIIOJIb30BaHUE 000pyIoBaHuA LIeHTpa «Touka pocTay, Tak U B (hopMe MOJIEBOro MPaKTUKYMA.



Pabouas npozpamma cocmaenena Ha ocHoge:
3akon Poccutickoit ®enepannn «O06 obpa3oBanuu B Poccuiickoit @eneparum» ot 29.12.2012r. Ne273-D3;

®denepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTeNbHbII CTAHIAPT CPEAHETO OOIIET0 00pa30BaHMs, YTBEPKIEHHBIN MpukazoM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuiickoii @enepaunu ot 17 mast 2012 r. Ne 413 «OO0 yTBepKIEHUHN U BBEACHUH B JIeHCTBUE (DeIepaIbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CpeIHEro 001Iero oopazoBanus» (B pell. npukaza Munoopuayku Poccum ot 29.12.2014 Ne1645)
MeTtonueckue peKOMEHIalliy M0 peanu3anuy o0pa3oBaTeNIbHBIX IPOrPaMM €CTECTBEHHOHAYYHON HampaBJIEHHOCTH 110 OMOJIOTHH C
MCII0JIb30BaHKEM 000py10BaHus LieHTpa « Touka pocTay.

Iesu kypca:

- (hopMupOBaHUE KOJOTUUECKUX 3HAHUN, YMEHUHN U KYJIbTYpPBI IIKOJIBHUKOB B X0OJI€ TEOPETUUECKOM MOATOTOBKU U IIOUCKOBO -

UCCIIEZIOBATENbCKON AESITEIbHOCTH;

-KOMIUIEKCHAsI OIICHKa U MIPOrHO3 U3MEHEHHUH COCTOSHUS 0OBEKTOB COLIMONPUPOIHOM Cpebl O] BIUSHUEM €CTECTBEHHBIX U aHTPOIIOT€HHBIX

(hakTOpOB.
3agaum Kypca:
- pa3BUTHE UHTEpECA K SKOJOTUU KaK HAyYHOU TUCIUIUIMHE;
- IPUBUTHUE UHTEPECA K HAYYHBIM MCCIIEJOBAaHUSAM HAa OCHOBE OCBOCHHSI METOI0B U METOJIUK MO U3YYEHHIO DKOCUCTEM, OPTaHU3aLNH
MOHHUTOPHHIOBOH I€ATENLHOCTH C UCIIOJIb30BaHUeM o0opynoBanus LlenTpa «Touka poctay;

- npodeccroHaIbHasi OPUEHTAIUS IIKOJbHUKOB;

- (popmMupoOBaHKE TOTOBHOCTH IIKOJIBHUKOB K COIIMAIbBHOMY B3aUMOJIEHCTBHIO IO BOIIPOCAM YIYUILIEHUS! KaueCcTBa OKPYXKaloUeil cpebl,
BOCIIUTAaHME U MpoIaraHja akTUBHOM rpa’kJaHCKON MO3UIIMHU B OTHOIIEHUH 3alllUThl U COXpaHEHUs TpUpobl. Peanu3aius 3Koa0ruyeckoi
MOJITOTOBKH YYaIllIUXCS B COOTBETCTBUU C IaHHOM MporpaMMoi 0OyueHus CBsi3aHa C OpraHu3aliei MoOMCKOBO-UCCIEA0BaTEIbCKOM AATEIbHOCTH
y4Yaluxcst o BOIpocaM MOHUTOPUHIA COLIMONIPUPOIHBIX O0BEKTOB OKPYKAIOIIEH cpebl.

Conepkanue nmporpamMmsl
MOAYIIb 1. Obuue sonpocel IKon02udecko2o monumopunza (8 u) Tema 1.1. Ixonozuueckuii

monumopune. Ucmopus pazeumus
[TonsaTHE 06 3KOIOrHUECKOM MOHUTOPHHIE (MOHUTOPUHTE OKpYXkaromei cpezsl). Llenn skonornyeckoro Moautopunra. M3 uctopun

Co3aHus CUCTCMbI MOHUTOPUHT'A B Poccumn.



Tema 1.2. Buovt u noocucmemovt IK0102UHECKO20 MOHUMOPUH2A

Knaccudukanuss BHUIOB 3KOJIOTMYECKOTO MOHUTOPUHTA: MO TMPOCTPAHCTBEHHOMY TPUHILUIY — JIOKAJbHBIM, pPErHOHATbHBIM,
HaIllMOHAJILHBIN, MEXXTOCYIAPCTBEHHBIN U TJIOOATBHBIN; MO 00BEKTY CleKeHUsT — (POHOBBIN (0a30BBIiT), UMITAKTHBIN (TOYCHHBIN), TEMATHUCCKUA;
MO0 TPHUPOJHBIM KOMIIOHEHTAM — T'€0JOTUYECKUH, aTMOCHEPHBIN, THAPOIOTHUECKUM, reoU3nUecKuii, MOYBEHHBIHN, JIECHON, OMOJIOTUYECKUH,
reo00TaHUYECKUN, 300JIOTMYECKHM; IO OpPraHU3alMOHHBIM OCOOEHHOCTSM — MEXKIYHAPOAHBIN, TOCYAapCTBEHHBIM, MYHUIUNAIbHBIN,
BEJIOMCTBEHHBIH 1 OOIIeCTBEHHBIN. [10ICUCTEMBI KOIOTHUYECKOTO MOHUTOPUHTA: FeOPU3NYECKUN, KIMMAaTUYECKUN, TUAPOMETEOPOIOTMUECKUIA,
OMOJIOTUYECKUI, MOHUTOPHUHT 3[I0pPOBbS HaceJeHUs. YPOBHU MOHHUTOPHHIA: JETaNbHBIN, JIOKAJbHBIM, PErMOHANIbHBIA, HAIMOHAJIBHBIN U
rio0anpHblil. O0OBEKTHI HAOIIOIEHUS U TOKA3ATENH.

Tema 1.3. Memoowl 3K0102u1ecK020 monumopunza MeTo1bl UCCIEI0BAHUS: JUCTAHIIMOHHbIE
(aspoxocmuueckre) U HazeMHble. [loHsATHEe 0 OMOIOrMYeCKOM MOHUTOPUHTE. BUONIOrnYecKiii MOHUTOPUHT KaK METOJ UCCIEAOBAHUS: ITAIIbI U
conepkanue. [loHsTre 0 OMOMHIMKAIIMN KaK METOJIe HcclieoBanus. [IpenMyinecTBa >KUBbIX HHIUKATOPOB. MOHUTOPUHT COCTOSIHUSI IPUPOTHBIX
pecypcoB B Poccun.
Tema 1.4. Buounoukauusn u eé euowt Ilonstue o ononnaukanuu. Knaccudukanus u
XapaKTepUCTUKA BUIOB OMOWHINKAIIMYI: crienupruyecKas u Hecnenupudeckas OMOUHIUKALNS; PsSMasi 1 KOCBEHHAass OMOWHIUKAIINS;
perucTpupyromas OMOUHIUKALNSA U OMOUHIUKAIINS 110 aKKYMYIISIIHH.
Tema 1.5. Kapmupoeanue 3azpazuénnplx yuacmkoe [IpoBeeHue KapTUpOBaHUS 3arPSI3HEHHBIX

YYaCTKOB: 3TaIlbl paboThl M UX conepkanue. CojepkaHue MoArOTOBUTEIHHOTO ATana padoThl: COOp TaHHBIX 00 UCTOYHUKAX 3arpsi3HEHHUS,
COJIep’KaHNUE XapaKTEPUCTUKH MTPOMBIIINIEHHBIX 00beKTOB. COOp MaTepHualia 0 MPUPOTHO-KIMMATHUYECKUX YCIOBUSAX 00CIIeyeMOi TEPPUTOPUH.
CopepxaHue OCHOBHOTO 3Tara paboThl: OIIEHKA aHTPOIIOTEHHOTO BO3/ICHCTBUS HA OKpYXKarollyto cpeay. Hanecenne nndopmaium Ha KapTy:
00bEM MHpOPMAIIIH U TIOPSJIOK HAHECCHUS.

Tema 1.6. Dumounoukayus KaK cOCMABHAA YACMb IKOI0ZUYECKO20 MOHUMOPUH2A
duToMHANKAIIUS KaK OJWH M3 METOJIOB OIICHKM KayecTBa OKpYykaromieh cpeanl. [loHsTHe O ¢uTOMHAMKAINK W (PUTOMHAMKATOPAX.
Bo3moxxHoctn MeTo0B utonHauKauu. OpraHu3Mbl-pErUCTPATOPBl U OPTaHU3MbI-HAKOMIUTENW. YUET BHEIIHUX U BHYTPEHHUX (DAKTOPOB MpH
MpoBeAcHUN OuoHuKaIuu. Mopdosorndeckne n3MEeHEHUsI paCTeHHH, UCIIOIb3yeMble B OMOMHAUKAIINK. VI3MEHEHUsI OKPACKH JTUCTHEB: XJIOPO3HI,
HEKPO3bl, MPEKIECBPEMEHHOE yBsiIaHue, nedoauanus; ©3MEHEHHUST pa3MEPOB OpraHoB, ()OPMBI, KOJMYECTBA U TOJIOKEHUS OPTaHOB, KU3HEHHOMN
dbopmbl, xKu3HEHHOCTH. OCHOBHBIE pAaCTCHUSI — WHAMKATOPHI 3arps3HeHuss atMocdepHoro Bo3ayxa. M3 wuctopuu Bompoca pa3BUTHUS
dbuToOMHIUKAIIMU KaK MeToAa. Bkian 3apyOekHBIX U OTEUECTBEHHBIX HCCIIEI0BATEIICH.



MOJAYJIb 2. Ikoyiorn4ecKknii MOHUTOPUHT 3arpsi3HEHHUs] HA3€MHO-BO31YIIHOM Cpelibl: COBPeMEeHHbIE MeTO/IbI
OMOMHIUKANMOHHOT0 AHAJIN3A 3arpsi3HeHus aTMOcdepHOro Bo3ayxa (26 4)
Tema 2.1. J/luxenounouxauusn

JInmailHUKY Kak ONpEAENIMTENId 3arpsi3HEHHs BO3AYIIHON cpenpl. lloHsTHe O numaiHuKax WM MeToAe JuxeHouHaukauuu. CTtpoeHue
numiaitnuka. B3aumopeiictBue rpuba u Bogopocnu. Ilonstue o Tamiome (cinoeBuie). Tunbl JAUIIAWHHUKOB MO BHENIIHEMY BHUAY TaJUIOMOB:
HaKUIHbIE (KOPKOBBIE), JHCTOBATHIE M KYCTHUCThIE. XapaKTepUCTHUKA TUIIOB JIMIIAWHUKOB. BiMsHME XMMHYECKHX BEIIECTB Ha JIMIIAHHUKU.
N3menenust Ha MOP(OTOTHIECKOM U aHATOMO-(DU3UOIOTUYECKOM YpOBHSX. JlOCTOMHCTBA U HEJOCTATKU JINXEHOUHIMKAIIMYA KaK METOJIa U3YUCHUS
3arpsi3HEHUs] OKpYyXKaromie cpeapl. Metoasl y4yéTa nMIIAalHUKOB. PazHooOpasue M XapakTEpUCTHKAa METOJOB yuéTa JUIIAMHUKOB: METOJbI
MapuIpyTHOTO yuéTa; MeTo 1 Mpoduiiell; cTalluOHapHbIE METOIBI U METO/1 MPOOHBIX IIomaaei. [TapaMeTpsl KOTHMUECTBEHHOTO yUéTa JIUIAiHUKOB:
BCTPEYaeMOCTh (4aCTOTa BCTPEYaeMOCTH) U KBaapat (yuéTHas 1uioniaaka). Kpatkas ucropust pa3BUTHsI JIMXECHOWHIUKAITIH.

Ipakmukym

Onvim «OnpeneneHue CBSI3ei BOJOPOCIN U Tpuda B COCTaBe JUIIANHIKAY: OMpEIeICHHe POYHOCTH CBS3€H BOJOPOCIU U Tpuda B COCTaBe
JUIIaiHUKA, BO3MOXHOCTH UX Pa3/IeIbHOTO CYIIECTBOBAHMUS.

Hccnedosamenvckan paboma «OrmpeelieHHe CTEIEeHU 3arps3HEHUs BO3JyXa IO COCTOSIHHIO JIMIIAWHUKOBY»: OIpEIeNiCeHUEe CTENeHU
MOKPBITHUS U CTETICHH BCTPEYAEMOCTH TUTIOB JINIIAHUKOB; OTPEJICIICHUE PA3MEPOB PO3ETOK U )KU3HECTIOCOOHOCTH JIMIIIAHHUKOB.

Tema 2.2. I'azouyscmeumenbHOCHb U 2a30YCMOUYUEOCHL PACM EHUTL

BnusiHue 3arps3HuTEneld Ha XMUMHUYECKUE IPOLECCHI, IPOUCXOIAIINE B KIIETKAaX pPacTeHH. BHEIIHME NpU3HAKU MOBPEXKIACHUS PACTECHUU
TOKCHUYHBIMU BellecTBaMu. [loHSATHE O Tra30yCTOMYMBOCTM U Ta304yBCTBUTEIBHOCTH pACTEHUM. AjanTanusi pacTEHUW K JIEWCTBUIO Ta30B.
MexaHu3Mbl yCTOMYMBOCTH pacTEeHUN K HebmaronpusiTHeIM (aktopam. buonorudeckas, aHatomo-mMopdo- morudeckas u (U3HOIOTO-
OMOXMMHYECcKasi Ta30yCTOMYUBOCTh. BIMsHUE KIMMATUYECKUX YCIOBUN TEPPUTOPUM HA Ta30yCTOWYMBOCTH pacTeHUH. ['pymmbl yCTOWYUBOCTH
pactenuit. IlIkana OLEHKHA Ta30yCTOMYMBOCTU PacTeHUU. POJb 3€NEHBIX HACAKIAECHUN B OUHMILEHUHU TOPOJICKOr0o Bo3ayxa. lIbLie3aiep:kuBaromiue
CBOMCTBa PA3IMYHBIX TOPOJ JEPEBHEB M KYCTAPHUKOB. XapaKTEPUCTHKA PACTEHHHA MO MbUICQUIBTPYIONICH CIOCOOHOCTH. XapaKTepUCTUKA
JIPEBECHBIX MOPOJ U KYCTAPHUKOB IO KJIaccaM ra30yCTOMYHUBOCTH.

Ilpakmuxkym

IIpoexmno-uccnedosamenvckas paboma «V3ydyeHue COCTOSHUS PACTUTEIBRHOCTH U pa3paboTKa TMPOEKTa O3EJICHEHUSI CBOETO
MUKpopaiioHay. OrmpeneneHne BUAOBOTO COCTaBa JIPEBECHO-KYCTAPHUKOBBIX IOPOJ, TOBPEXKICHUN u 3aboneBanuii. M3ydeHue cocTostHUS
JPEBECHBIX MOPOJ BAOJb aBTOAOPOI C Pa3IUYHON CTENeHbio Harpy3ku. CocTaBiI€HUE KapThl ra30yCTOMUHMBOCTH APEBECHO - KYCTAPHUKOBOM
PaCTUTEILHOCTH paliOHa MPOKUBAHKS Ha OCHOBE JIAaHHBIX MTPOBEIEHHOTO UCCIIeIoBaHUs. Pa3paboTka MpoeKTa 03eJIeHEHUsI CBOETO MUKpPOpaloHa.



Tema 2.3. CHerncHbLI NOKPOB KAK UHOUKAMOP 3a2PA3ZHEHU NPUPOOHOIL CPeObl

CHeXHBIH MOKPOB KaK MHIUKATOP MPOIIECCOB 3aKUCIICHUSI IPUPOIHBIX CPeJl. DTAIbl 3arpsI3HEHUS] CHEXKHOTO MIOKpoBa. IIpakmukym

Hccnedosamenvckas paboma «CHEXHBIM MOKPOB KaK MHAMKATOP 3arpsi3HEHUsT aTMOC(HEPHOrO BO3JyXa TOPOACKOM cpenbl». MeTonuka
paboTBhl CO CHEXHBIMH TMpobamu: oTOOp mpod cHera, TIpeaBapuTenbHas o0paboTka MpoO, MOATOTOBKA MPOOBI, pacTariMBaHWE IPOOHI.
OmnpeneneHre Macchl MOCTYIUIEHUH CHera Ha obcneayeMyto Tepputopuio. KoianuecTBeHHOE onpe/ieieHre 3arpa3Hstomux Bemiects. OnpenenaeHue
(bu3MUeCKUX CBOWMCTB TaJOro CHeTa: MPO3payHOCTH, MHTEHCHBHOCTHM M XapakTepa 3amaxa, [IBETHOCTU. MeToAuKa OmpeneleHUs] XUMUYECKUX
CBOICTB TaJIOTO CHETa: omnpeieJeHue KUCIOTHOCTH, COIePKaHUS OPraHNUYECKHUX BEIECTB, CIOCOOBI OMpPEIeICHHs HATMYUS MOHOB XkeJe3a, CBUHIIA,
MeIH, XJI0pa, Cylb(aT-HOHOB.

Tema 2.4. Ouyenka cocmoanus cpedvl HA OCHOBE Memooa PIyKmyupyrouieil acumMmempuu

AcuMMeTpHsl JTUCTOBOTO ammapara Kak IOKa3aTellb CTPEeccOBbIX (hakTopoB. TpeOoBaHus K BUAaM-OMOMHIUKATOpaM. MeETOIbl OIEHKU
CTPECCOBOTO BO3JIEHCTBUS Ha pacTeHUs: MOopdoornyeckue (HaIuyue XJI0po30B U HEKPO30B, U3MEHEHMSI JUIMHBI U MACChl JJUCTHEB) U (PU3MOIIOT0-
OonoxumMmuyeckue (0BOAHEHHOCTh, MUTMEHTHBIHN cocTaB). [loHsATHe 0 QuykTyHpyrouieit acummerpun. MoenbHble 0OBEKTHI.

Ilpakmuxym

Hccneoosamenvckas paboma «W3yuenue QIyKTyupyroleid acUMMETpPUM y PacTeHMM KakK IoKa3aTelsl KadecTBa Cpeabl OOUTaHUS».
Pekomenpanuu mo orbopy Marepuana U padbore ¢ HUM. XapaKTepUCTUKA HCCIEAYEMbIX YYAaCTKOB paiioHa MO HAJUYMIO CTAlMOHAPHBIX
MCTOYHUKOB 3arpsi3HEHUs M MO TpaHCHOPTHOM Harpyske. OOpaOoTKa JaHHBIX MO OLIEHKE CTaOMJIBHOCTH Pa3BUTHUSl C MCIOJIb30BAHHMEM MEPHBIX
npu3HakoB (mpomMepoB uucrta). Pacuér mnokaszarenedt acummerpuu. OlleHKa KayecTBa Cpellbl MO 3HAUYEHUIO MHTETPATbHOTO IOKa3aTems
CTaOUJILHOCTH Pa3BUTHS. METOAMKU M3Y4YeHHs] NapaMeTpoB (QUIYKTYHUPYIOIIEH acCUMMETPUHU JHCThEB: U3YUYEHHE MapaMeTpoB (PIyKTyHpyrolei
ACUMMETPUHU JUCThEB OEpE3bI TOBUCIIOM, TUIBI CEPALIETUCTHOM, KJIEHA OCTPOJIUCTHOTO, 1y0a Yepervyaroro.

Hccneoosamenvckas paboma «PacuéTHas oleHKa KOJMYecTBa BHIOPOCOB BpPEIHBIX BEIIECTB B BO3AYyX OT aBTOTpaHCHoOpTa». Pacuér
CPEIHECYTOYHOI'0 TOTOKa aBTOTPAHCIOPTa HA KOHTPOJBHBIX ydYacTKaX; YAENbHOIO pacxoja TOIJIMBA; KOJMYECTBAa TOIUIMBA PAa3HOrO BHUA,
C)KMTaeMOT0 JBUTaTENsIMA aBTOMAIIMH;, KOJMYECTBA BBIACIMBIIUXCS BpeAHbIX BemiecTB. MccnepoBarenbckas pabora «OuneHKa COCTOSIHUS
apeBocTosi mapkay. [IpoBeneHHe WHBEHTApU3ALMM JIPEBECHBIX HACAXKJICHUU H3y4aeMOW TeppUTOpHM (KJIIOUYEeBOro ydacTka). Pacuér BBICOTHI
00BEKTOB 6€3 crieruanbHbIX TPUOOPOB Pa3IMUHBIMU criocobamu. OnpeaeneHrne OKpYKHOCTH U JUaMeTpa CTBOJIa; MPUMEPHOTO BO3pacTa JIEpeBhEB
uccinenyemoit miomaaku. CocraBienue Qopmyibsl apeBocTos. OmpeneneHre COCTOSHUS IPEeBOCTOS Mapka € MCIOIb30BAaHUEM MpOCTeHIIeH
Kb

MOJAYJIb 3. MOHUTOPHHT BOAHOM CpeAbl: OMOMHAMKAIIUA 3arPsA3HEHUsI BOAHOM cpeabl (12 v)



Tema 3.1. Memoowt 2uopoodouoiocuueckozo ananu3a

['unpoOuonornueckuii aHalIu3 Kak OMOJIOTHYECKUI METO/I OLIEHKH KadecTBa Bojbl. [loHsTHE 0 TuapOoOHOIornyeckom ananuse. [lokazarenu
CTETEeHH 3arps3HEeHHs: BUIOBOE pazHooOpa3ue, MIOTHOCTh BUAOB, IJIOTHOCTh OPraHU3MOB, TUIOTHOCTh OMOMAcCChl U IMOKa3aTelbHOE 3HAYCHHE
BUJIOB. Pacu€THble MHACKCHI B JKOJIOTMYECKOM MOHHUTOPUHIE: HHJAEKCHI, HCIOJB3YIOIIUE XapakTep TMHUTaHUS OpraHu3MoB. HWHIEKCHI,
HCIOJIb3YIONINE COOTHOIIEHUE KPYMHBIX TakcOHOB. OlleHKa KauecTBa JKOCHCTEMBI IO HHJEKCaM BHUIOBOrO pa3zHooOpaszus. OleHka 30H
canmpoOHOCTH M0 TOKa3aTelbHbIM opraHu3maMm. OIleHKa KadecTBa HSKOCHUCTEMBI MO COOTHOILIEHUIO KOJIMYECTBA BHJIOB, YCTOWYUBBIX U
HEYCTOMYMBBIX K 3arps3HeHuto. Muaekcel ob6muocTH (cxoacta). Kparkas xapakrepucThka OMOJOTHYECKUX METOJOB OLICHKH 3arpsi3HEHUs] BOJ:
npeumyniecTBa M Henoctarku. CanmpoOHOCTh opraHu3MoB. OlleHKa CTENeHW 3arpsa3HEHHOCTH BOJ IO TOKa3aTeNbHBIM (MHAUKATOPHBIM)
opranm3maM. [loHsiTue 0 canpoOHOCTH, CanpPOOHOCTH BUA, CUCTEME CAlTPOOHOCTU. 30HBI CAPOOHOCTH: OJUTrocanpoOHbIe, OeTa-Me30canpoOHbIe,
anbQa-me30canpoOHbIe U MOIUcAnpOOHbIe; X XapakTepuctuka. @akTopsl, BAUSIONIME Ha canpOOHOCTH BOIOEMA.

Tema 3.2. Memoouka pabomul ¢ npodamu 3000enmoca

MeTtonuka paboTsl ¢ mpodamu 3000eHToca. Co0p mpob, pukcaius, STUKETUPOBAHUE, 00BbEM MPOOBI, 00paboTKa Mpoo.
Ipakmukym

Cocmasnenue nacnopma xapaxkmepusyemozo 6o0oéma. OnmucaHne OCHOBHBIX HKOJIOTHYECKUX 0COOEHHOCTEH BOJJ0EMA: 1IBET, IPO3PAYHOCTD,
TeMIlepaTypa, 3amnax. BBISBIEHUE CTENEHM aHTPOIOTCHHON HAarpy3kd Ha BOJHBIA OMOreoleH03 MyTéM MPUMEHEHHUS METOJa 300WHIUKAIIUU.
OmnpeneneHue Kiacca KadyecTBa BOJ. BbIsIBICHHE CTENEHM aHTPOIOTCHHOW HArpy3KH Ha BOJHBIM OWMOTEOIeHO3 MyTEM MPUMEHEHHsS METOoJa
buTOMHIUKAIMK. DKCIPECC-OLIEHKAa KayecTBa BOJBI MO CEMEUCTBY psCKOBbIX. [IpakTuueckas pabora «/3ydyeHne kadecTBa BOJABI U3 PA3ITUYHBIX
MPECHBIX MCTOYHUKOB». OrmnpeneneHue (Qu3MUYecKuX MOKazarenell oOpas3loB BOJBI: 3alaxa, I[BeTa, mpo3payHocTH. OnpeneneHne XUMHYECKHX
nokasareseil 00pasioB BOJIbI: HAJTMYUS KaTHOHOB JKelle3a, CBUHIIA, XJIOPUJI-MOHOB, HUTPATOB U HUTPUTOB, )KECTKOCTU BOJIbI, aHUOHOB KHUCIOTHBIX
0CaJIKOB.

MOAYJIb 4. MOHUTOPHHT MOYB (22 1)
Tema 4.1. Buounouxkayus 3a2pa3HeHUsI NOYBEHHOU CPeObl
Wzydenune 3arpsznenus nouB Kypckoro paitona. CTpykTypa >KMBOTHOTO HAaceleHHUs MOYBBI M (DakTOpbl ero pasHooOpasus. Bnushue
TEXHOTEHHOTO 3arpsi3HEHHs] Ha MOYBEHHBIX Oecno3BoHOUHBIX. DayHHcTHYeckass OmonHauKanus. M3MeHeHHe BHIOBOTO COCTaBa M KOJUYECTBA
MOYBEHHBIX M HAMOYBEHHBIX OECMO3BOHOYHBIX XMBOTHBIX KaK IMOKa3aTellb AaHTPOINOTCHHOTO BO3JCHCTBUS Ha OKPYXAlolIylo cpexy. Bruibop
OpPraHU3MOB JJI TUAarHOCTUKH COCTOSIHUS IOUBEHHOM CpeJibl. DKOJIOIMYECKHE IPYIIbI IOYBEHHBIX OPraHU3MOB, XapaKTepucTHKa rpynin. Mcropus
Pa3BUTHS U U3YYEHUS] OMOMHANKALIMY TIOYBBI B OTE€YECTBEHHOU HayKe.



Ilpakmuxym W3ydeHne GU3NKO-XMMHUYECKUX CBOMCTB TIOYB IIKOJBHOTO JBOPA. YCTAHOBJIEHUE 3aBUCUMOCTH MEXIY (U3UKO-
XUMHYECKUMH CBOMCTBAMH MOYBBI U YUCIEHHOCTHIO OECTIO3BOHOYHBIX.

Onwvim «BbIsIBIEHHE POJIU JOXKACBBIX YepBEl B MOYBOOOPA30BATEIHLHOM MPOIIECCEN.

Onvim «BpIsiBIeHUE 3aBUCUMOCTH MEXY (PU3UKO-XMMHUECKUMH CBONCTBAMU MOYBBI M YHCICHHOCTHIO 0€CITO3BOHOYUHBIXY. [Ipakmuyeckas
paboma «OnpeneneHue KUCIOTHOCTH TOYBBI C IIOMOIIBIO TMPUTOTOBJICHHBIX HMHIMKATOPOB HA PACTUTENIbLHONM OCHOBe». IIpuroromieHue
WHIMKATOPHBIX OTBApOB M HWHAUKATOpHOM Oymaru. OrmpesneneHre KHUCIOTHOCTH O0OpasloB IOYBBI HCCIEAYEMBIX YYacTKOB: OTOOp U
MPUTOTOBJIEHNE TOYBEHHOM NIPOOBI. MccnenoBanue okpacku MOJIyYEeHHBIX PACTUTEIbHBIX MHANKATOPOB B KUCJION U MIEJIOYHON cpeiax.

IIpaxmuuyeckas paboma «OnpeneneHue KUCIOTHOCTH MOYBBI Pa3IUYHBIMU criocobamuy. Onpenenenne KUCIOTHOCTH MOYBbI C TOMOIIBIO
YHHUBEPCATLHOTO MHAUKATOPA; C MOMOIIIbIO JaTunka PH 1mudpoBoit 1abopatopun; ¢ MOMOIIBI0 MEIOBOTO pacTBOPA.

Oxcnepumenmanvruas paboma «OnpeneneHrne CoAepX aHUs CBHUHIIA B 3€NEHOM Macce Ta30HHBIX TpaB». ODKCIPECC-METOABl OIEHKU
TOKCHYHOCTH TIOYBEHHOMW Cpejbl ¢ TOMOIIbI0 OroTecToB. OnbIT «M3yueHne kadecTBa MbUIBIBI PACTEHUN KaK MOKa3aTelss 3arpsi3HEHUS CPEIbl
oOuTaHUs». YCTAaHOBJIICHHE 3aBUCHUMOCTH KauyeCTBA TMBUIBIEBBIX 3€pEH OT ypOBHS (M3MUECKOTO0 M XUMHUYECKOTO 3arpsi3HeHUus: cpenbl. OMbIT
«BcxoxecTh ceMsH Kpecc-cajiaTa KakK IIOKa3aTellb 3arps3HEHUsl IMOYBbl». BiusHue KadecTBa cpeabl OOWTaHHMS Ha MOPQOJIOTUYECKUE WU
aHAaTOMUYECKHE H3MEeHEeHUs pacTeHuil. OmnbIT «JHEprus NpopacTaHus CEeMsSH OJyBaHUMKA JIEKAPCTBEHHOTO KaK II0Ka3aTellb 3arps3HEHUs
MOYBEHHON cpenbl». M3ydeHne sHEpruu mpopacTaHusi CEMsSH OJYBaHUMKA, COOpaHHBIX C HECKOJIBKHX YYAaCTKOB C MPEANOJIOKHUTEIHLHO Pa3HON
CTETICHbIO TIOUBEHHOTO U aTMOC(EPHOTO 3arpsi3HEHUSI.

Tema 4.2. /loscoesvle uepeu KaKk UHOUKAMOPbL 3A2PAZHEHHOCMU NOYBDL

Hcnonb3oBanue )XU3HEHHBIX (DOPM JT0XKAEBBIX U JPYTHX OCCHO3BOHOYHBIX MPH OLICHKE CTENEHH BO3JCHCTBUS aBTOTPAHCIOPTA U JPYTUX
3arpsi3HATENE Ha SKOCUCTEMBI 4YepBeil. DKOJIOrMYecKue TpYIIbl JT0KIEBbIX uepBeil. BnusHue knuMaruyeckux (PakTopoB M THUIA TMOYB HA
pacrnpoCTpaHeHUE JOKIEBBIX YEPBEU.

Ilpakmukym

Hccneoosamenvckasn paboma «3ydeHne 4YHMCIEHHOCTU JOKJEBBIX UYEpBEH B pa3IUYHbIX OMOIEHO3aX Kak IOKa3aTelisd CTaOWJIbHOCTU
MOYBEHHON cpenp». OmnpeaeneHne yCcIOBUNH OOMTaHUS [IOKJIEBOIO YEPBS W BIMSHUS Cpelbl HAa YHMCIEHHOCTh M OMOMAcCy IO MOYBEHHBIM
TOPU30HTAM Ha UCCIIENYEMBIX y4acTKax



Y4yeOHO-TEeMATHYECKNH IJIAH

Ha3Banue TeMbl Teopus NMPaKTHKA BCEro

1 | MOAYJIb 1. O6uue eonpocsl IKON02UHECKO20 MOHUNOPUH2A 7 14
2 | Tema 1.1. Dxonoeuueckuti monumopure. Mcmopus pazeumus 1 2
3 | Tema 1.2. Buovl u noocucmemsvl 3K0J102UYECKO20 MOHUMOPUHSA 1 2
4 | Tema 1.3. Memooul 3K0102u1eCK020 MOHUMOPUH2A 1 2
5 | Tema 1.4. Buounoukayus u eé 8uowl 1 2
6 | Tema 1.5. Kapmuposarnue 3a2psa3HEHHBIX YUACMKOS 1 2
1 | Tema 1.6. Dumounouxayus Kaxk COCMAasHas 4acmo dKON02UYECKO20 MOHUMOPUH2A 1 2
8 | MOAYJIb 2. DKo/Ioru4ecKnii MOHHTOPHHI 3arPsi3HEHUs HA3€MHO- 4 8

BO3YLIHOM Cpelbl: COBpeMEeHHbIe MeTO0/Ibl OMOMHIMKANMOHHOI0 aHAJIHU3A

3arpsi3HeHus1 aTMoc(epHOro Bo3ayxa
9 | Tema 2.1. Jluxenounouxayus 1 2
10 | Tema 2.2. ['a30uyscmeumenvHoCmb U 2A30)CMOUYUBOCINL PACTEHULL 1 2
11 | Tema 2.3. Cueoicnulil nokpoé Kax uHOUKAmMop 3a2psA3HeHUs. RPUPOOHOTL CPEeObl 1 3
12 | Tema 2.4. Oyenka cocmosnus cpedvl Ha ochoge Memooda (payKmyupyouell 2 3

acummempuu




Tema 4.2. Jloorcoesbie uepsu Kak UHOUKAMOPbl 3A2PAZHEHHOCIU HOYBbI

MOJAYJIb 3. MOHUTOPHUHT BOAHOM CpeAbl: OMOMHAMKALUA 3arPsA3HEHU S
BOJIHOM cpe/bl

Tema 3.1. Memoowi eudpobuonocuyecko2o anaiusa

Tema 3.2. Memoouxa pabomul ¢ npobamu 3006enmoca

MOZJAYJIb 4. MOHUTOPHHT MOYB

gl W DN

Tema 4.1. Buounouxayus 3a2ps3HeHUss NOYBEHHOU CPeObl
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IInanupyembie pe3yJibTaThl OCBOCHHS Kypca
— TMOHUMATh, YTO TAKOE JKOJOTUYECKUH MOHHMTOPHHT, LIEIH IKOJIOTMYECKOT0 MOHHMTOPHHTA, OCOOEHHOCTH €r0 OpraHM3allii W TPOBEICHUS,
3HATh UCTOPHUIO €T0 Pa3BUTHS;
— OTpPENeNATh BUABI U TIOACUCTEMBI SKOJIOTHUECKOT0 MOHUTOPUHTA, IPUHIUIIBI KIAaCCH(PHUKAIINN BHIOB 9KOJIOTHUYECKOTO MOHUTOPUHTA;
— OMNUCHIBATH OCHOBHBIE METOBI SKOJIOTHYECKOTO MOHUTOPHHTA;
— KJIACCU(HUIIMPOBATH METOJIBI U METOAMKH MCCIEIOBAHUS 3arpsi3HEHIS 00bEKTOB OKPYIKAIOIIEH Cpeibl;
— XapaKTepH30BaTh BUABI aHTPOIIOTEHHOTO BO3JCHCTBHS Ha OKPYKAIOIIYIO CPENY;
— OOBACHATH 3HAUCHHE TOHATHIA: OMOMHINKAIHSA, BUIbI OMOMHINKAINY, (UTOMHANKALNS, (UTOUHANKATOPHI;
— Yy3HaBaTh BHJbl PACTCHUH M KUBOTHBIX, SBISIOIMINXCS HHANKATOPAMHU COCTOSHUSI OKPY>KaIOIIeH Cpe/Ibl;
— TMOHUMATH BKJIAJl 3apy0eKHBIX M OTEYECTBEHHBIX MCCIIEe0BATENCH B N3ydeHIE OMOMHIUKAIIHH;
— OTpENeNATh 3Talbl KAPTUPOBAHHUS 3aTPA3HEHHUS;
— ONUCHIBaTh METOJbl JIMXCHOMHIWKAIWU U (QIIYKTYUPYIOIIEH CHMMETPUH;, METOIbl OIICHKH CTPECCOBOTO BO3JCHCTBUS Ha PACTEHHS:
Mopdonoruueckue u GuU3noI0ro-OMOXMMUIYECKHUE;
— XapakTepH30BaTh MEXAHW3MBl YCTOMYMBOCTH PACTCHHU K HEOIarompusTHBIM (aKTOpaM; ra3oyCTOMYMBOCTH (OMOJOTHYECKYIO, aHATOMO-
MOPGOTOTHIECKYI0 U (U3NOIOTO-OMOXMMHYECKYI0); BIMSHUEC KIMMATHYECKUX YCIOBHUW TEPPUTOPUM HA Ta30yCTOMYMBOCTH PACTEHHUH; TPYIIIBI
YCTOMYHMBOCTH PACTECHMIL;
— XapaKTepH30BaTh CHEKHBIN MOKPOB KaK WHAMKATOP MPOIECCOB 3aKUCICHUS TPUPOTHBIX CPEII;
— HCIOJIb30BaTh METOIUKY pabOThI CO CHEXXHBIMU MPOOaMH; KOJTMIECTBEHHOE U KAUeCTBEHHOE OTIPE/ICTICHUE 3arPS3HSIONINX BEIIECTB;
— TPOBOJUTH TUAPOOMOJIOTUYECKUNA aHAIN3: TUAPOOMONOTHYECKUI aHAIU3 KaKk OMOJIOTMYECKHIl METOJ OLIEHKHM KauecTBa BOJbI; MMOKa3aTeNlu
CTETIeHU 3arps3HEHUs; PACUETHBIE NHCKCHI B 9KOJIOTHYECKOM MOHUTOPHUHTE;
— paboratb ¢ mpobamu 3000€HTOCA;
— OIUCBIBATh CTPYKTYPY KMBOTHOTO HACENEHHUS MOYBBI M (PAKTOPHI €ro pazHoOoOpasus: BIUSHHE TEXHOTEHHOTO 3arps3HEHHs HA TMOYBEHHBIX
0eCro3BOHOYHBIX.
Yuawguiica nonyuum eozmorrcnocmo nayuumoca:
— paboTath CO CIeNHUATbHBIM JIJA00PATOPHBIM 000PYI0BAHUEM;

— CpaBHMBATh OMOJIOTHYECKHE OOBEKTHI;



— OILICHHUBATh CTEIIEHb 3arpsI3HEHHOCTH BOJIbI, COCTOSIHME YUCTOTHI BO3/4yXa U IMOYBBI, OCHOBBIBASACH HA COCTOSIHUN OMOWHIUKATOPOB;
— OIpEAEeNATh U CPAaBHUBATh KAYECTBEHHBIE U KOJMYECTBEHHbBIE TTOKA3aTEIN XapaKTEPU3yEMbIX OOBEKTOB, CPEJ] OOUTAHUS;

— NPOTHO3MPOBATh U MOJEIHUPOBATh Pa3BUTHE CUTYaLUH;

— paboTath ¢ 3aIUCIMH, OTYETAMH JTHEBHUKOB UCCIIEIOBAaHUN KaK HCTOUHUKAMU UH()OPMALINY;

— NIPOBOJUTH KAPTUPOBAHUE 3arpsA3HEHHBIX YUACTKOB;

— OCYUIECTBJISATh MOHUTOPHHI 3arpsi3HEHUS PA3IUYHBIX cpel oOuTaHUs (HA3eMHO-BO3JYIIHOM, BOJHOW, MOYBEHHON) HA OCHOBE NMPUMEHEHUS
aZICKBaTHBIX METOJIOB UCCIIEIOBAHU;

— IPOBOAUTH OLIEHKY COCTOSIHUS CPE/Ibl HA OCHOBE METO/a (PIIYKTYHPYIOLIEH acCHMMETpUH;

— IPOBOJUTH OLIEHKY COCTOSIHHSI IPEBECHON PACTUTEIBHOCTH;

— OCYILECTBIISITh U3YYEHUE COCTOSIHUS PACTUTEIbHOCTH TEPPUTOPHH;

— COCTaBJIATH KapThl Fa30yCTOMYNBOCTH IPEBECHO-KYCTAPHUKOBON PACTUTEIIBHOCTH;

— pa3pabaThIBaTh MPOEKTHI 03€JICHEHHUSI CBOETO MUKPOpailoHa;

— omnpeaenars PU3NKO-XUMHUYECKHE TapaMeTPbl H3y4yaeMbIX 0OBEKTOB U Cpell OOUTaHUS;

— OIpeAeNATh KJIacC KauyecTBa BOJ Ha OCHOBE IPUMEHEHUSI METOJI0B (PUTO- U 300MHAUKALUY;

— yCTaHaBJIMBATh 3aBUCUMOCTb MEX1Y (PU3UKO-XUMUYECKUMU CBOMCTBAMU MOYBBI U YUCICHHOCTHIO 0€CIIO3BOHOYHBIX;

— OIpEAENATh YPOBEHb KHCIOTHOCTH TIOUBBI;

— HCIIOJB30BaTh 3KCIIPCCC-METOAbl OUCHKH TOKCUYHOCTH IMOYBECHHOM CpEAanl C MOMOIIBIO OMOTECTOB.

YyeOHO-MeTOANYECKOe 00ecIIeueHue

Y4ebHo-MeToauueckoe ooecredeHue Kypca BKIOYaeT B ce0st yueOHoe mocoOue ISl yUaluxcs U mporpaMmy Kypca. Y4uebHoe mocooue st
ydammxcsi o0ecreunBaeT coJepkareabHyl 4acTh Kypca. CopepikaHue mocoOus pa30oWTo Ha maparpadpbl, BKIIOYAST TUAAKTHYSCKUN MaTepua
(BOTIPOCHI, YITPXKHEHHUSI, 32/1a4H, IOMAITHUHA SKCIICPUMEHT), MPAKTUISCKUE PAOOTHI.

HUPPOBASA JIABOPATOPUSA YHEHUYECKAS

* [ludpoBbie JaTYNKHU TEKTPONPOBOIHOCTH, pH, MonokeHus, TemMreparypbl, a0COTIOTHOTO AaBICHUS;
* [ludporoii ocummtorpaguueckuii 1aTUuK;



* Becnl anexrponnsie yueonsie 200 1

* Mukpockorr: mudpoBOi WM ONTHYECKH ¢ yBenuueHrueM oT 80 X;

* HaGop 17151 U3roToBJICHUS] MUKPOIIPENapaToB;

* Mukpornpenapatsl (Habop);

» CoeMHUTENBHBIE TPOBO/IA, IPOTPAMMHOE 00ECTIeYeHHE, METOANYECKIE YKa3aHMUS,

KOMIUIEKT HOCYJAbI U ObOPYOBAHUSA JJIAA YHEHUYECKUX OIIBITOB

e llITatuB n1aGopaTOPHBIN XUMUYECKHUI:
Ha6op yamexk [Terpu: Habop mHCTpyMEHTOB npemapoBaibHbIX: JIOKKa Iy1s
cxuranus BeniecTB: Crynka dpapdopoBasi ¢ HIECTUKOM:
HabGop 6aHoK, CKIISTHOK, (hJTaKOHOB ISl XpaHEHHS TBEP/IbIX PEAKTHBOB;
Ha6op npubopoxk (ITX-14, I1X-16);
[Tpubop 11t moayYEeHUs ra3oB;
CnupTroBKa U roprouee Uit He€;
dunbTpoBasibHas 6ymara (50 miT.);
Konba xonunueckas;
[Tanouka cTexasiHHAsA (C pe3MHOBBIM HAKOHEYHHUKOM); Yarieuka asis
BbIIIapUBaHMs (BbIIAPUTENIbHAS Yalleuka); MepHbId HUINHAP
(nnmactukoBblil); Boponka crexisiHHas (manas); Crakan crexistHHbIN (100
MII);

Ka.ﬂelmapno—TeMaanecKoe INIAHUPOBAHHUE



10-11 knacc

Ne Tema 3ansaTHA Buabl yueOHOM 1eATeJIbHOCTH Hcnoab3oBanue J1aloOpaTOPHOIo U
n/n ur¢poBoro o00pyroBaHus (LEHTP
«Touka pocrta»)
1 [[Tousrue oo[lonsitue 06  skonormyeckoM  MouutopuHrelludponas
PKOJIOTUYECKOM (MOHUTOpPUHIE  OKpyXKawmieit  cpenbl).  llenumaGoparopus mo 6uomgoruu
MOHHUTOPUHTE HKOJIOTUYECKOTO  MOHUTOpHHra. W3  ucropum
MOHUTOpHHTA B Poccun
2 Bunper 1 mogcucTeMsl Knaccudukarus BHUIOB skosoruyeckorolludponas
IKOJIOTUIECKOTO MOHHUTOPHUHTA. [Toncucremsr HKOJIOTUIECKOTOPTadopaTopus 1Mo OMOIOTHU

MOHUTOpPHHI A

MOHUTOPHUHTA. YPOBHU MOHUTOPHUHTA. OOBEKTHI




HaOJII0IEHUS U TOKA3aTEIN

MeToabl YKOJIOTHYSCKOTO
MOHHTOpPHUHIA

MeTo bl UCCIIEI0OBaHUS.
buosornyeckuii MOHHUTOPUHI  KakK|
METOJ| MCCIIEIOBAHMUSA: JTallbl U
COZICp)KAHHUE. [IpenmymiecTsa

PKUBBIX MHAUKATOPOB. MOHUTOPUHT]
COCTOSIHUSI TIPUPOJHBIX PECYPCOB B
Poccun

[udpoBas
mabopatopus o OUOIOTHUH

buonnaukanus u €€ BUIBI

[Tonsarue 0 OMOMHIUKALIUY.
Knaccudukanus u XapakTepUCTHKA
BUJIOB OMOMHINKALIUN

[ndpoBas
lmaboparopus o OUOJIOTUH

Kapruposanne
3arpsA3HEHHBIX YYaCTKOB

[IpoBeneHue KapTHPOBAHHUS
3arps3HEHHBIX ~ YYaCTKOB:  OTarlbl
paboThl 1 ux coaepxanue. OuU3nKo-
reorpadUueckue M IKOHOMHKO-

Kapruposanne
3arpsAI3HEHHBIX YYACTKOB

reorpauueckie  XapakTEepPUCTHUKH]
TEPPUTOPUHU 00CIICTOBAHUS

[udponas
mabopartopus o OUOIOTUH

duronHIUKaAUI KaK
COCTaBHAas 4acTh
AKOJIOTUYECKOT'O
MOHUTOPHHIA

duTonHIUKAIINI KaK

duromHIUKaNMsA KaKk OJUH W3
METOIOB OIICHKH Ka4yecTBa
OKpyKaromen cpenel. Ilonsarue o
(UTOMHIUKAIINH 51
(buTOMHANKATOPAX. Opranusmbl-
[PETUCTPAaTOPBl U OPraHU3MBI-
HAKOIUTEIH. Mopdodonoruueckue

[{udposas

M3MCHCHUA




COCTaBHas 4acCTh MPAKTUKYM [pacTCHUIA, UCIIOJIb3yeMbIe B| 1abopaTtopus 1o
IKOJIOTHIECKOTO OMOVHIUKALINH. OcHoBHbIE| OHOIOTUH
MOHHUTOPHHTA [paCTeHUSI—UHINKATOPHI
3arpsi3HEHUs aTMochepHOro
BO3Jyxa. DBKiax poCCHUCKUX W
3apyOeKHBIX YYEHBIX B Pa3BUTHE
(bUTOMHIUKALIIT
9 JInxeHouH KAl Vpok - neknus Pa6GoTa ¢
10 CTpoeHue IUIailHUKOB YPpOK - IpakTUKYM pa3IuYHBIMU HudpoBoii MEKPOCKOIT
UCTOYHUKAMHU
11 Bnusnue XuMHUYECKUX BEIIECTB VYpok - nekuus MH(pOpMaLKY, HudpoBoit MUKpOCKOTT
Ha JIMIIARHUKA MIPOCMOTP
12 Meroap! yueTa JINIIaiHUKOB YPOK - IpakTUKyM MPE3CHTAINN 1
13 OrnpeneneHue cBs3el Ypok - JeKmus BU/IEO(PPATMEHTOB,
BOJOPOCIE U Tpuba B COCTaBe obcysxenne nociue
ITHIIadHIKA IIpoCcMOTpa,
14 OnpeneneHue cBsizel{| YPOK - mpakTukym | HAlMCAHHE 5CCe. [{nppoBoii MUKPOCKOI
BOJOpOCTIEH M Tpuda B COCTaBe JIMaiHAKA KaK
I — OTIpeICIIUTENH
15 BnusiHue 3arpsa3HUTENCH Ha VYpoK - eKius 3arpss HeHHA

XMMHUYECKHE TTPOLECCHI,
MPOUCXOISIINE B KIETKAX
pacTEeHUM.

BO3/IyILTHOW CPEIBI.
Ctpoenue
JINIIIAHUKOB.
Bnusiaue
XUMHYECKUX
BCIIIECTB Ha
JIMIIIAMHUKM.
Meronb! yu€ra




JIMIIAHUKOB.
[IpakTukym. OnbIT
«Onpenenenue
CBsI3€l BOJOPOCIHN U
rpuba B cocTaBe
JIAIIANHUKAY.
UccnenoBarenbckas
pabota
«Omnpenenenne
CTETNeHU
3arpsi3HEHUs
BO3/lyXa Mo

COCTOSTHUIO
JINIIIATHUKOB))

16

VYpok - nekuus

17

VYPOK - IpakTUKyM

Pa6ora ¢ paznuuHbIMu
HMCTOYHUKAMHU
uH(popmManuu,

MIPOCMOTP
MPE3CHTALNHU
BUJIEOPPATMEHTOB,
oOcyxJieHue nocine
IIPOCMOTDA,
HaMNCAHUE 3CCe.

UndpoBon MUKpOCKON

[udposas madoparopus mno
Oouonoruu

18

YpoK - nekius

19

VYPpOK - IPaKTUKyM

20

YpoK - nexius

Bnusanue
3arpsI3HUTENECH Ha
XUMHUUYECKHE
IIPOLIECCHI,
IIPOUCXOSIINE B
KJIETKax PacTCHUM.
Bremnue npusHaku

[udposas mabopaTopus mo
ouosoruu

Hudposas mabopaTopus mo
ounosoruu







HeOIaronpusiTHBIM (hakTopam MOBPEKICHUS
21 | I'pymnmsl yCTORYHBOCTH pacTeHMi [udposas madopatopus 1o
pactenuil. llIkamna oueHkn TOKCUYHBIMHU ounonoruu
ra30yCTOMYMBOCTU PACTCHU. BEIICCTBAMU.
22 | M3yueHHe COCTOSHHUS Apnanranus [udposas madopatopus 1o
PACTUTENHLHOCTH M pa3paboTka | PACTCHHUH K Oomoyioruu
IPOEKTA O3EIEHEHUS CBOETO JEHWCTBHIO ra3oB.
MHKpOpaﬁOHa MexaHu3MbI
YCTOMYHUBOCTH
pacTeHui K
HEeOJIaronpuUsI THBIM
dakropam. ['pynms
YCTOMYUBOCTH
pacTeHui.
23 | CHeXHBII TOKPOB KaK CHexwubIii mokpoB kak | L{udposas maboparopust no
WHJUKATOP 3arpsi3HEHUS MHIMKATOP MPOLECCOB| XUMUHU
MIPUPOTHOM CPeJIbI 3aKUCTICHUS
MPUPOHBIX CPE.
24 | CHeXHBI TTOKPOB KaK [TpakTUKyM. [Tudposas tabopaTopwsi 1Mo
WHJUKATOP 3arps3HEHUs HccnenoBatenbckasi | XUMUU
aTMoc(epHOTO BO3/IyXa pabota «CHEXHBIH
OKPYKaIoIIEeH Cpebl ITOKPOB KaK
WHUKATOP
3arpsi3HEHUs
aTMOC(EpHOTO

BO3JlyXa FOPOJCKOU
cpeas». U3yuenue
bUBUYECKUX U







XHUMHNYCCKUX
ImapaMCTpOB CHET'A

25 |U3y4enue duznyeckux u| AcuMmmeTpus [Mu¢poas nabopaTopus 1o

XMMHAYCCKUX TTapaMeTPOB CHETa | JIMCTOBOIO amlmapaTa | XUMHUH
KaK MOKa3aTelb

26 |U3ydenue buznUecKux 1| CTPECCOBBIX [udposas madopatopus 1o

XAUMHYIECKHX [TapaMeTpoB cHera | (pakTopos. XUMHUH
TpebGoBaHus K BUgaM-
27 | Onpezesnenus CTENEHN OMOMHIUKATOPAM.
3arps3HEHUs BO3/yXa I10 Metozpt orieHKH
COCTOSIHMIO JIUIIAaHUKOB CTPECCOBOTO
28 | Onpenesnenus crerneHn BO3/ICHCTBHUA Ha [udposast 1abopaTopus 1Mo
3arpsi3HEHUA BO311yXa I10 pacTCHUA. ononornu Lludposas
COCTOSIHUIO JIMIIAWHUKOB Vccnenopatenbekast | paGoparopus 10 XMMHH
paborta «13yuenue

29  |AcummeTpust mmcrosoro| PIAYKTYHpyIomeH
anmapata  Kak  I0KasaTenp| ACUMMCTpHHY
CTPECCOBBIX (PaKTOPOB. pacTeHuii kak

nokasaTesisi KadecTBa
Cpelbl OOUTAHUS.

30 |Acummetpust muctoBoro| [Tpaktuueckas padora.| Ludposas naboparopus no
armapara Kak nokasarens, KomiekTuBHO- ouonoruu Ludposas
CTPECCOBBIX (DAKTOPOB. TBOPYECKOE JEJIO, nabopaTopusi 10 XUMUH

paboTa B rpymnmnax,
TBOPYECKUN OTYET
31 | TpeGoBaHus K BUIaM- [TpakTudeckas padota.| Lludposas nadboparopus no

OMOUHIUKATOPAM.

OHOJIOTHH




KonnektusHo-

TBOPYECKOE JEJIO,
paboTa B rpymmax,
TBOPYECKUU OTUET

[Mu¢poas nabopaTopus 1o
XAMUH

32 | Metonsl otieHkH cTpeccoBoro | IIpaktudeckas padota.| [udposas nadboparopus mo
BO3/ICHCTBUS HA pACTEHUSI. KonnexkrusHo- ounonoruu Llugpposas
TBOpUYECKOE JIeJI0, nabopaTropust 10 XUMHH
pabota B rpynmnax,
TBOPYECKHANA OTYET
33 | Usyuenue GuyKTyupyroImei [Ipaktrueckas padora.| Lludposas nadbopaTopus mo
acumMMeTpun y 6epesbl KonnexkruHo- ouonoruu Lndposas
MOBHUCJION KaK IMOKa3aTels TBOPUYECKOE JEII0, naboparopusi 10 XUMHH
KayecTBa CPe/Ibl OOUTAHUS paboTa B rpymnmnax,
TBOPYECKHANA OTYET
34 | Usyuenue GpuyKTyupyroIeit [TpakTudeckas padota.| Lludpposas nadboparopus no

ACUMMETPUH Y JIUIIbI
CEepALETUCTHON KaK MOKa3aTest
KauecTBa Cpelibl OOUTaHUS

KonnextusHo-
TBOPYECKOE JEIIO,
paboTa B rpymnmnax,
TBOPYECKUNA OTYET

ouonoruu Ludposas
nabopaTopusi 0 XUMUH
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