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IlosicHuTeILHAS 3aNHCKA

[Iporpamma BHEYpOUHOH NesATENbHOCTH «bHONOTHS 3a cTpaHUIlaMU y4eOHHKa» COCTaBJIeHA Ha
OCHOBAHUU CIICAYIOIIUX HOPMATHBHBIX - IPABOBBIX IOKYMEHTOB:
1. @enepanbublii 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @eneparum.
2. ®enepanbHbIX FOCYIAPCTBEHHBIX 00Pa30BaTEIbHbIX CTAHAAPTOB Ha4YaIbHOIO OOLIEro 00pa3oBaHus
¥ OCHOBHOTO 00I11eT0 00pa3oBaHusl, yTBepKIeHHbIE Mprukazom MunoopHayku Poccun ot 31.05. 2021
Ne287 ( manee oonosnerubiii ®I'OC OOO0) ¢ uzmenenusmu ot 18.07. 2022 r.
3. [Ipuka3z Munucrepcra npocseuieHust PO ot 22 mapra 2021 r. Nel15 «O06 yrBepxkaenun
[Topsinka opraHu3anuy U OCYIIECTBIIEHUSI 00pa30BaTEIbHON EATEIBHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM IPOTPaMMaM — 00pa30BaTEIbHBIM IPOTPaMMaM HayaJIbHOTO 00IIIETo,
OCHOBHOTO OOIIIETO U CpeaHero o0mero oopa3oBaHus»,
4. Tpuka3z Munucrepcrsa npocsemerust PO ot 18 mast 2023 Ne370 «O06 yrBepkaeHUN
(denepanbHOl 00pa30BaTEIBLHON MPOTPAMMBI OCHOBHOTO 00111€T0 00pa30BaHUs»
5. [Tucemom Muno6prayku ot 25.05.2023 Ne5472 «O6 0coOEHHOCTSIX TPEnoAaBaHus yIeOHbBIX
MPEAMETOB MO 00pa30BaTENbHBIM IIporpaMmaM B cooTBeTCTBUU ¢ 00HOBIeHHBIM POIT HOO, OO0 u
COO B 2023-2024 yueOHOM TOTY».
6. C yaerom CII 2.04.2.3648-20 «CannTapHO-3MIUIEMHUOJIOTHIECKHAE TPEOOBAHMSI K OpraHU3aInN
BOCITUTaHUS U 00yueHus AeTel, OT/IbIXa U 03/I0POBJICHUS IETEN U MOJIOICHKIY
7. MeTonyeckux peKoMeHaluii 1o peanus3anii o0pa3oBaTeNbHbIX IPOrpaMM
€CTECTBEHHOHAYyYHOU U TEXHOJIOTUYECKOHM HampaBIeHHOCTEN 10 OMOJIOTHHU C UCIIOJIb30BaHUEM
obopynoBanus nenrpa «Touka poctay. Metoandeckoe nmocobue. — Mocksa, 2021 r.

O0mas xapakTepMcTHKA NPOrpamMMbl

B conepxxanum Kypca Jienaercs akIeHT Ha YCUJICHUH JESTeIbHOCTHOTO KOMIIOHEHTa, YTO
OINpeNeNeTCsl COLMAIbHBIM 3aKa30M COBPEMEHHOro oOIlecTBa B CBS3M C BO3PAcCTAIOLIUM
aHTPOIIOT€HHBIM BO3AECHCTBUEM HA BCE NMPHUPOJHBIE CPEIbl U, KAK CIEACTBUE, YBEINYMBAIOIIUMUCS
9KOJIOTUYECKUMHU  puUCKamMH. JlIsi  3KoJjormueckoro oOpa3oBaHUS OpPraHU3alUsl  [OMCKOBO-
HCCIIEI0BATENILCKOM JESITEIBHOCTH B COLUONIPUPOJHOM OKPYXEHUH UMEET 0c000€ 3HaUEHHUE.

W nydmyro BO3MOXKHOCTB JUIi 3TOTO JAA€T OpraHu3alMs LIKOJBHOIO 3KOJOIMYECKOTO
MOHHUTOpUHIa — IIpoliecca HaOMIOAEHUI 3a H3MEHEHUSIMM, IMPOUCXOJALIMMH B OKPYXKAIOLIEH
yuaierocs NpUPOJHONW cpenle, a TakkKe HMX OLIEHKa, MPOrHO3, OOCYXKJIEHHUE U BbIpabOTKa Mep,
HaIpaBJICHHbIX HA OCYILECTBJIEHHE HKOJOIMYECKMX pelleHuil. Boiedyenue ywammxcs B
MOHUTOPUHIOBYIO JEATEIIBHOCTh OYyAET CIOCOOCTBOBATh MPUOOPETEHUIO UMM KaK HAyYHBIX 3HAHUH
9KOJIOTUYECKOT0 M IPUPOJOOXPAHHOIO XapakTepa, TaK M IPAKTUUECKMX YMEHUH U HaBBIKOB.
Marepuasn, HaKOIUICHHbIM U INPOaHAJU3UPOBAHHBIM B TEUEHHE HECKOJIbKUX JIET, CO3AAaCT OCHOBY
CTaHOBJICHUS Y YYaLIUXCSI MUPOBO33PEHUYECKUX OPUEHTALIMI KOIBOJIIOLMOHHOIO XapaKkTepa.

Ha 0aze nenrpa "Touka pocta" obecnieunBaeTcs peanusanus o0pazoBaTeIbHBIX IMPOTrpaMM
€CTECTBEHHOHAYYHON M TEXHOJOTHMYECKOM HalpaBIeHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUM C
TpeOOBaHUAMH 3aKOHOJATENLCTBA B cepe 00pa3oBaHUs U C yUeTOM pekoMeHaanuil denepaibHOro
orneparopa yueoHoro npeamera «buosorus.

OcHOBHBIE HJIEN Kypca:

— €IMHCTBO MaTepPHAIbHOTO MUPA;

— BHYTPU- U MEXIIpEIMETHAasI UHTET paLus;

— B3aMMOCBSI3b HayKH U MPaKTUKH;

— B3aMMOCBSI3b YeJIOBEKa U OKpYXKarolel cpeibl.

Bunp! gestensHoCTH.

[Ipemyiaraemas B mporpamme OpraHu3alMs 3aHATHI MpearnoJiaraeT, MOMHUMO 3HAKOMCTBA C
TEOPETHUYECKUM MaTepHuajoM, IpPOBEJCHHE HKCIEPUMEHTOB, KaK KpAaTKOBPEMEHHBIX, TaK U
JUTUTENBbHBIX, HAOMI0ICHUH, TA00PaTOPHO-TIPAKTHUYECKUX, UCCIIE0BATEIBCKUX U TPOEKTHBIX PadOT MO
M3YUYEHHIO SKOJIOTHYECKON TMHAMUKH TOPOJICKUX SKOCUCTEM M UX COCTAaBHBIX yacTeil. TeopeTnyeckue
U TPaKTHYECKUE 3aHATUS TpeajaraeTcs MPOBOJIUTH KaK B YCIOBUSAX KaOMHeTa, Tak U B (opme
MI0JIEBOTO MPAKTUKYMA.

Ienu kypca:



v GOpMHpOBaHHE HKOJOIMYECKAX 3HAHWUM, YMEHHM U KyJIbTYpbl HIKOJBHUKOB B XOJE

TEOPETUYECKON MTOATOTOBKU U IIOMCKOBO-UCCIIEA0BATEIbCKOMN 1EATEIBHOCTH;
v KOMIUIEKCHAS OIIEHKa M MPOTHO3 M3MECHEHHUM COCTOSHUS 0OBEKTOB COLMOMPUPOIHON CpeIbl
I0J1 BIIMSIHUEM €CTECTBEHHBIX U aHTPOIIOTEHHBIX (hPaKTOPOB.

3angaum kypca:

pa3BUTHE UHTEpECA K SKOJIOTHH KaK Hay4HOU JUCHUIUINHE;
MIPUBUTHE UHTEpPECA K HayYHbIM HCCIIE0BAHNUSAM HAa OCHOBE OCBOCHMSI METOJ0B U METOJIUK 110
U3Y4YEHHUIO SKOCUCTEM, OpPraHHU3allMM MOHUTOPUHIOBON JIEATENbHOCTU C MCIOJIb30BAaHUEM
obopynoBanus Lleatpa «Touka pocTay;
npodeccruoHanbHasi OpUEHTALUS IKOJIBHUKOB;
(bopMuUpOBaHHE TOTOBHOCTH IIKOJHHHUKOB K COLMAIBHOMY B3aWMOJEHCTBHIO TI0 BOIPOCAM
yIIydlIeHUs KadecTBa OKpYXalolled cpeapl, BOCIUTaHHWE W IpoHaraHja AaKTHUBHOU
IpaXKIaHCKOM MO3UIMU B OTHOILIEHUH 3aIUThI U COXPAHEHUS TPUPOIBI.
Peanusanus 5K0JI0rnyeckor MOATOTOBKH YYAIUXCS B COOTBETCTBUM € JAHHOM IPOrpaMMOU
oOy4yeHHsl CBsi3aHA C OPraHM3alUEd IOUCKOBO-HCCIEIOBATEIbCKONW JEATENbHOCTH YYALIUXCS IO
BOIIPOCAM MOHUTOPHHTA COLIMONIPUPOAHBIX OOBEKTOB OKPYKAIOILIEH Cpebl.

AN

AN

Mecrto npeamera (Kypca) B yueOHOM IJIaHe

[IpencraBnennas paboyas mporpaMmma COOTBETCTBYET MPOrpaMMe OCHOBHOTO CPEIHEr0 00pa30BaHMsL.
Cpok peanu3zanuu nmporpaMmsl —oAuH 1011 (34 yaca, 1 yac B HeeJ10).

Conepxxanue nNporpaMMsl
MOAYJIb 1. O6wue sonpocot IKoa102u1ecko20 monumopunza (8 )
Tema 1.1. Ikonocuueckuit monumopune. Ucmopusa pazeumus

[TonsaTHe 06 SKOJOTUYECKOM MOHUTOPHUHTE (MOHUTOPUHTE OKpYyKaromiei cpeanl). Lemun

9KOJIOTMYECKOro MOHUTOpUHTa. V3 nctopun co3anus cucteMbl MOHUTOpUHTA B Poccum.
Tema 1.2. Buowvl u noocucmemul IK0102UHeCKO20 MOHUMOPUH2A

Knaccudukanus BUAOB S5KOJIOTMYECKOTO MOHUTOPUHTA: TIO TPOCTPAHCTBEHHOMY NPUHIUITY —
JIOKaJbHBIN, PEerMOHANbHbIN, HAIMOHAJIBHBIM, MEXKIOCYJapCTBEHHBIM M TJI00ANBHBIN, MO OOBEKTY
cnexxeHus: — (OHOBBIM (0a30BbIi), WMITAKTHBIA (TOYEUYHBIN), TEMAaTUYECKHH; IO TPHPOIHBIM
KOMIIOHEHTaM — T€0JIOTHYECKUM, aTMOC(EPHBIN, THAPOIOTHICCKUN, reopU3nIecKrii, TOUYBEHHBIH,
JIECHOM, OMOJOTHYeCKU, Te0O0TaHNUECKUA, 300JI0TUYECKHI1; 10 OPraHU3allHOHHBIM OCOOCHHOCTSIM
— MEXIYHAPOJHBIM, TOCYIAapCTBEHHBIN, MYHUIIMITAIbHBIA, BEIOMCTBEHHBIM W OOIIECTBEHHBIM.
[Toacucremsr HKOJIOTUYECKOTO MOHHUTOPHHTA! reoQpU3N4ecKuid, KIIUMaTHYeCKUH
TUAPOMETEOPOJIOTHUECKUN, OMOJOTMYECKU, MOHHUTOPHUHT  370pPOBbsl  HAaceleHHUs. YPOBHHU
MOHHUTOPHHIA: JETadbHBINA, JOKAIbHBIA, PETUOHATIBHBINA, HAIIMOHAIBHBIA M TiI00anbHbIil. OOBEKTHI
HaOII0/IEHUS U TIOKa3aTelu.

Tema 1.3. Memoowt IKON02UYECKO20 MOHUMOPUH2A

MeTtonpl UCCIIEIOBaHUS: AUCTAHLUOHHBIE (a’pOKOCMHUYECKHE) W HazemHble. [lonstue o
OMOJIOTMYECKOM MOHHUTOpHUHre. bronoruueckuii MOHUTOPUHT KaK METOJ HMCCIEAOBAHUS: JTallbl U
conepxxkanue. [loHsTHe o OWOMHAMKAIMM KaKk METOJE HccleAoBaHusA. lIpenMyiecTBa >KHUBBIX
WHJIMKATOPOB. MOHUTOPUHT COCTOSIHUS IPUPOIHBIX pecypcoB B Poccum.

Tema 1.4. Buounouxkauus u eé uonl

[Tonsitne o Owomngukanuu. Knaccupukanus u XapakTepUCTHKA BUAOB OHOWHIMKAIUU:
cnenuduueckas u Hecrneuuduueckas OHOWHIMKAIMSA; TpsMas M KOCBEHHas OWOWHIWKAIIWS,
perucTpupyromiasi OMOMHINKALNA U OMOWHINKAIIMS 110 aKKyMYIISLIUU.

Tema 1.5. Kapmuposeanue 3azpa3néHHbIX yUACHKO8

[IpoBenenne KapTUPOBaHUs 3arpsA3HEHHBIX YYaCTKOB: ATambl pabOTBl M MX COJEpKaHUE.
Cogep:xaHuie TOATOTOBUTENBHOTO JTama padoThl: cCOOpP JaHHBIX 00 HCTOYHUKAX 3arps3HEHUS;
COJIep’)KaHHWE XapaKTePUCTHKU MPOMBIIIIEHHBIX 00bekToB. COOp Marepuana o MPUPOIHO-



KIIMMaTUYECKUX YCIOBUSAX o0Ocienyemoil teppuropuu. CojiepiaHUE OCHOBHOIO 3Tana padoOThI:
OILIEHKa aHTPOTIOT€HHOTO BO3JICHCTBHS Ha OKpYXaollyto cpeay. Hanecenne nHpopmanuu Ha Kapry:
00BEM MHPOPMAITUH U TTOPSIOK HAHECCHHUSI.

Tema 1.6. Qumounoukayusa Kaxk coCmagHas 4acmo IKOJ102UUECKO20 MOHUMOPUH2A

@uTOMHAMKALMA KaK OJWH M3 METOJOB OLIEHKHM KauecTBa OKpyxkarouen cpensl. I[lonsatue o
dbuTonHAMKAMU WU (PUTOMHIUKATOpax. Bo3mokHOCTH MeTon0B (uToMHAMKAanuu. OpraHu3MbI-
perucTpaTopbl U OPraHU3Mbl-HAKOIIUTENU. YUET BHEIIHUX U BHYTPEHHUX (aKTOPOB IPU NPOBEIECHUU
Oononmukanuu. Mop¢oJornueckue H3MEHEHUS pACTeHUH, WCHOJb3yeMble B OHOMHAMKAIIWH.
V3MeHeHHsT OKpacKW JHCTHEB: XJIOPO3bI, HEKPO3bl, MPEXKAEBPEMEHHOE yBsIaHue, aedomanus;
M3MEHEHHsI Pa3MEpOB OPraHoOB, (OPMBI, KOJMYECTBA W IOJIOKEHHSI OPraHOB, KU3HEHHOW (OPMBI,
*u3HEeHHOCTH. OCHOBHBIE pAacTEHUs] — WHAWKATOPBI 3arpsi3HEHUs atMochepHoro Bozayxa. M3
HCTOPUHU BOMpOCAa Pa3BUTHS (PUTOMHIMKAIMK Kak Merona. Bkiaj 3apyOeKHBIX U OTEUECTBEHHBIX
HCCIIEI0BATEIIEH.

MOZAYJIb 2. JkoJiornyecKuii MOHUTOPHHT 3arpsi3HeHNs] HA3eMHO-BO31YLIHOI

cpe/ibl: COBpeMeHHbIe MeTO/Ibl OMOMH/IMKALMOHHOI0 AaHAJIN3a 3arpsi3HeHU s
atMmocdepHoro Bozayxa (264)
Tema 2.1. /luxenounouxayus

JInmaiHUKK Kak ONPENENIUTENN 3arpsi3HEHNS BO3AYIIHOM cpenpl. [loHsATHE O IUIIaiHUKaX U
MeTo/ie TuxeHonHaukaruu. CTpoeHue aummaianka. BzanMoeiictsue rpuba u Bogopociu. [loustue o
TajuioMe (cioeBuilie). TUNbl TUIIAHHUKOB MO BHEIIHEMY BHAY TaUIOMOB: HaKUIHbIE (KOPKOBBIE),
JIMCTOBATHIE U KYCTUCThIE. XapaKTEpUCTUKA TUIIOB JIMIIAHHUKOB. BlMsHNE XMMUYECKUX BEIIECTB HA
TumaiHuky.  V3MeHenuss Ha  MOpPQOJOrHMUECKOM U aHATOMO-(PU3UOJOTHYECKOM  YPOBHSX.
JIOCTOMHCTBA M HENOCTAaTKU JIMXCHOMHAMKALIMM KaK METOAA M3YYEHHUs 3arps3HEHUsT OKpY)KaroLen
cpenbl. MeToapl yuéTa JIMIaiHuKOB. Pa3HOOOpas3ue u XxapakTeprucTUKa METOA0B YU€Ta JTUITAiHUKOB!
METO/Jbl MApIIPYTHOrO YuéTa; METOJX MNpOQUIeH; CTaMOHAPHbIE METOJbl U METOJA MPOOHBIX
momaneid. IlapamMeTpbl KOJWYECTBEHHOTO y4y€Ta JIMIIAWHUKOB: BCTPEYaEMOCTh (4YacToTa
BCTPEYAEMOCTH) M KBaJparT (yuéTHas riomaaka). Kparkas uctropus pa3BUTHS JTUXEHONHIUKALUH.

Ilpakmuxym

Onwim «OmnpezaeneHue cBs3el BOJOPOCIM M rpuba B COCTAaBE JIMILAHHMKA»: ONpEAeTIeHUE
IIPOYHOCTU CBA3€H BOAOPOCIM U Ipuba B COCTaBe JMINAMHMKA, BO3MOXHOCTH MX Pa3JeIbHOIO
CYILIECTBOBaHMI.

Hccneoosamenvckas paboma «OnpeneneHue CTENEeHU 3arpsA3HEHUs BO3AyXa MO COCTOSIHUIO
JUIIAMHUKOBY»: OINPENEICHUE CTEICHU MOKPBITUSA M CTENEHU BCTPEYAEMOCTH THUIIOB JIMIIANHUKOB;
oIpeielIeHue pa3MepoB PO3ETOK U KU3HECTIOCOOHOCTH JTMIIAHHUKOB.

Tema 2.2. I'azouyecmeumenbHocms u 2a30yCmMou4u8OCHb PACH eHUll

BnusiHue 3arps3HuTENed Ha XMMHMYECKHE IPOLIECCH, MPOUCXOASIINE B KIETKAX PAaCTEHUM.
BHemHne mnpu3HAaKM NOBPEKIACHMS  PAaCTCHMM  TOKCHMYHBIMM  BemectBamMu. lloHatue o
ra30yCTOMYMBOCTH M Ia304yBCTBUTEJIBHOCTH PAacTEHUM. AJanTalnus pacTeHUM K JEHCTBHUIO Ia3oB.
MexaHu3MBbl yCTOMYMBOCTH PAacTeHUM K HeOnaronpusaTHbIM (akropam. buosjormdeckas, aHaromo-
Mop¢osiornueckass U (U3NOJIOro-OMOXUMHUYECKasi Ta30yCTOMYMBOCTb. BiMsHHE KIMMaTHYECKUX
YCIIOBUM TEPPUTOPHUM HA Ta30yCTOMYMBOCTBb pacTeHuil. I'pymmsl ycroiunBoctu pacreHuid. Illkama
OLICHKH ra30yCTOMYUBOCTU pacTeHUM. POJIb 3€JIEHBIX HACAKICHUN B OYUIIEHUHU TOPOJICKOTO BO3yXa.
[Ip1e3anepkuBaroOe CBOWCTBA Pa3IMYHBIX I[OPOJ AECPEBBEB U KyCTAPHUKOB. XapaKTEpUCTHKA
pacTeHuil o NbIePUIBTPYIOLIEH CIOCOOHOCTH. XapaKTepUCTHKA APEBECHBIX MOPOJ U KYCTAPHUKOB
10 KJIaccaM ra30yCTONYMBOCTH.

IlIpakmukym. IIpoexmno-uccnedosamenvckas paboma «3yuenue COCTOSIHUS
PacTUTENILHOCTH U pa3paboTKa MPOEKTa 03eJIEHeHUsI CBOET0 MUKpopaiioHa». Onpenenenue BUA0BOTO
coCTaBa JPEBECHO-KYCTAPHUKOBBIX MOPOJ, MOBPEXJICHUH M 3abosieBaHMi. M3yueHue cocTosHUs
JPEBECHBIX NOpPOJ BIOJb aBTOAOPOr C Pa3IMYHOW CTENEHbI0 Harpy3ku. CocTaBiieHHE KapThbl



ra30yCTOMYMBOCTH JPEBECHO-KYCTAPHUKOBOM PpACTUTEILHOCTH paiioHa MPOXKUBAHHUA HAa OCHOBE
JAHHBIX MPOBENEHHOTO HCcieIoBanus. Pa3paboTka MpoekTa 03eJIeHEHUsI CBOEr0 MUKpopaiioHa.
Tema 2.3. CHedxcHblil ROKPOB8 KAK UHOUKAMOP 3a2PA3HEHUA NPUPOOHOUL CPedbl

CHEeXHBI TOKPOB Kak HWHAMKATOP MPOIECCOB 3aKUCICHUS MPHPOJHBIX Cpelx. Tambl
3arps3HEHUs] CHEXKHOTO TIOKpoBa. IIpakmuxym

Hccneoosamenvckas paboma « CHEXHBIM TOKPOB KaK MHAMKATOP 3arpsi3HEHUsT aTMOC(HEPHOTO
BO3JlyXa TOpOJCKONl cpeap». Mertoauka paboThl €O CHEXHBIMM IpoOamu: oTOOp mpod cHera,
npesBapuTesibHas 00paboTka rpo0d, MOAroToBKa NpooObl, pacTaniauBaHue npoosl. OnpeeneHue Maccol
MOCTYIUICHUH CHera Ha oOcienyemMyro Tepputopuio. KomudecTBeHHOE ONpeeieHne 3arps3HSIONINX
BemiectB. Ompenenenue (U3NYECKUX CBOICTB TaJlOTO CHETa: MPO3PavyHOCTH, MHTEHCUBHOCTH M
XapakTepa 3amaxa, IBETHOCTH. METOJMKa ONpeACiCHUs XUMHYECKHX CBOWCTB TaJlOTO CHera:
oTIpe/ieieHne KUCIOTHOCTH, COJIEPYKAHUS OPTaHWYECKUX BEIIECTB, CIIOCOOBI OTPEACTICHUS HATHYUS
MOHOB JKeJe3a, CBUHIIA, MEJIH, XJIOpa, CYIb(PaT-nOHOB.

Tema 2.4. Ouenka cocmoanus cpedbl HaA OCHOBE MEMOOA PIYKMyupyloueii acCuMMenpuu

AcuMMeTpHs JTUCTOBOTO armapara Kak IOKa3aTellb CTPecCOBBIX (hakTopoB. TpebGoBaHus K
BHJAM-OMOMHANKAaTOpaM.  MeToAbl  OIEHKH  CTPEeCCOBOTO  BO3JEHCTBHA HA  PacTCHUS:
Mop(oJsiorHdecKkre (HaJIudue XJIOPO30B M HEKPO30B, M3MEHEHHs UTMHBI W MacChl JIMCTHEB) H
¢uznonoro-6noxumudeckue (OBOAHEHHOCTh, MUTMEHTHBIN cocTaB). [lonstue o daykryupyromieit
acMMMeTpuU. MoienbHbIe 0OBEKTHI.

Ilpakmukym. Hccreoosamenvckas paboma «W3ydeHue QuyKTyupyrouieii acuMMeTpuu y
pacTeHWil Kak TOKa3aTens KadyecTBa Cpelbl oOWMTaHWs». PexoMeHmanuu mo oTOopy MmaTrepuaia u
pabote ¢ HuUM. XapaKTEpPHCTHKA HCCIETYyEeMBIX YYaCTKOB paiioHa TO HAJTUYUIO0 CTallMOHAPHBIX
HUCTOYHHUKOB 3arpsi3HEHHs W 10 TPAHCIOPTHOM Harpy3zke. OOpaboTka JaHHBIX 110 OILIEHKE
CTa0MJIBHOCTU PAa3BUTHUA C MCIOJb30BAaHMEM MEPHBIX IPHU3HAKOB (IpoMepoB JucTa). Pacuér
nokazateneil acummerpuu. OlieHKa KaudecTBa Cpebl M0 3HAUYEHHIO HHTETPaJbHOIO IOKa3aTels
CTaOMJIBHOCTHU Pa3BUTHUA. METOIUKHN U3y4EHUs MapaMeTpoB (DIyKTyUPYIOIIEeH aCHMMETPUH JIUCThHEB!
U3y4eHHe MapaMeTpoB (IYKTYUpPYIOIIEH acUMMETPUM JIMCThEB OepE3bl IMOBUCIIOHN, JIUIIbI
CEpALIETUCTHOM, KJIEHA OCTPOJIMCTHOTO, TyOa YeperryaToro.

Hccneoosamenvckas paboma «PacuyérHasi OlleHKa KOJIMYECTBA BBIOPOCOB BPEIHBIX BELIECTB B
BO3lyX OT aBTOTpaHCHOpTa». Pacdyér cpeaHecyro4yHOro MnoTtoka aBTOTPAHCIOPTa HAa KOHTPOJIBbHBIX
ydyacTKax; YAEIbHOIO pacxoJa TOIUIMBA; KOJMYECTBA TOIUIMBA pPa3sHOIO BUJA, CHKHUTaeMOIo
JIBUraTeNIIMU aBTOMAILMH; KOJMYECTBAa BBIAEIMBIIUXCS BpeOHbIX BeulecTB. MccienoBarenbckast
pabota «OueHKa COCTOSIHUSA JpeBOCTOs mapka». IIpoBeaeHMe MHBEHTapU3alUM JAPEBECHBIX
HaCaXJACHUN M3yd4aeMOM TeppUTOpUHU (KIHOUEBOro ydacTka). Pacué€r BbICOTBI 00BEKTOB 0€3
CHeLUAbHBIX IPUOOPOB pa3INUHbIMU criocobamu. OnpeaeneHne OKpYKHOCTH U JUaMeTpa CTBOJA;
IIPUMEPHOTO BO3pacTa JepeBbeB uccienyeMoil miomanku. CocraBieHue (OpMynbl APEBOCTOS.
OmnpeneneHne COCTOSHUS IPEBOCTOS NTapKa C UCHOIb30BAHUEM MPOCTEHIIEH HIKaIIBI.

ILianupyembie pe3yJbTaTbl OCBOEHHUS Kypca

B pe3ynbraTe m3ydeHHs 3JEKTHBHOTO Kypca Ha YpOBHE cCpejiHero oouiero oOpa3oBaHUs Y
yyamuxcs 0yayT copMHUpOBaHBI CIEAYIONINE TPEIMETHbIE PE3yIIbTaThl.
Yuawguiica naywumcs:
— IOHUMAaTh, YTO TAaKOE€ 3KOJOTMYECKHMH MOHHUTOPHHI, LIEIU SKOJIOIMYECKOIO0 MOHUTOPHHIA,
0COOEHHOCTH €r0 OpraHu3alMy U MPOBEJCHHUS, 3HaTh UCTOPUIO €r0 Pa3BUTHS;
— ONpEeAENATh BUIBI M MOJCHUCTEMBI 3KOJOIMYECKOTO0 MOHUTOPHHIA, MPUHIMIIBI KIacCU(UKALIH
BHJIOB DKOJIOTUYECKOTO MOHUTOPHHIA;
— OIMCHIBATH OCHOBHBIE METO/IbI 3KOJIOTMYECKOI0 MOHUTOPHHT;
— KJacCcU(UIIUPOBAaTh METOJbI M METOJMKH HCCIIEOBAHMS 3arpsS3HEHUs] 0OBEKTOB OKpYXKaIoIIeh
cpensl;



— XapaKTepU30BaTh BUJIbI aHTPOIIOTEHHOTO BO3JICHCTBUS HA OKPYKAIOIIYIO CPEY;

— OOBSCHATh 3HAYCHUE TOHATHUN: OWOWHAWKAIMSA, BHAbI OHOWHIVKAIUY, (UTOUHIUKAIUS,
(UTOMHIMKATOPHI;

— y3HaBaTh BHJIBI PACTEHUU W JKUBOTHBIX, SBISIOMIUXCS WHAMUKATOPAMHU COCTOSHUS OKPYKAIOMICH
Cpenpl;

— MOHUMATh BKJIA]] 3apYOCKHBIX M OTEUCCTBEHHBIX HCCIICIOBATENICH B M3yUeHUE OMOMH TNKAITIH,

— ONPEEIIATH JTAIbl KAPTUPOBAHUS 3aTPS3HCHUS;

— ONHUCHIBATh METOJbI JUXCHOMHIUKAIUUA M (QIYKTYUPYIOIMEH CHMMETPUHU; METOIBI OIICHKH
CTPECCOBOTO BO3JICHCTBUS HA PACTCHUS: MOPPOJIOTHICCKUE B (PU3UOTIOT0-ONOXUMHUYECKUE;

— XapakTepu30BaTh MEXaHU3MBl YCTOWYHMBOCTH PACTEHUH K HEOIAronpusITHBIM (aKTopam;
ra3oycTOMUMBOCTh (OMOJIOTUYECKYI0, aHATOMO-MOP(OJIOTUYECKYI0 U (PU3HOTIOr0-OMOXUMUYECKYIO);
BIIUSHUE KIMMATUYCCKUX YCIOBHH TEPPUTOPHUH HA Ta30yCTOHYMBOCTh PACTCHHUM, TPYIIITHI
YCTOMYHMBOCTH PAaCTECHUN;

— XapaKTepU30BaTh CHEXKHBIN MTOKPOB KaK WHIAMKATOP MPOIIECCOB 3aKUCIICHUS TPUPOIHBIX CPE/T;

— WCIIOJIb30BaTh METOJUKY PabOTBI CO CHEXHBIMH TPOOaMHU; KOJIMYSCTBEHHOEC W Ka4eCTBEHHOE
oTIpe/IeIICHUE 3arPs3HSIONINX BEIIECCTB;

— TPOBOAWTH THIPOOUOJOTHICCKHI aHaIHM3: THAPOOMOIOTHYCSCKHNA aHAIN3 KaK OMOJOTUYCCKHMA
METOJI OIICHKM KadecTBa BOJBI; IOKa3aTeId CTEIEHW 3arps3HEHUS; pacUYEéTHBIC WHJICKCHI B
9KOJIOTHYECKOM MOHHUTOPHHTE;

— paboTaTh ¢ mpobamMu 3000€HTOCA;

— ONHCHIBATH CTPYKTYPY JKUBOTHOTO HACEJICHHS IMOYBBI M (PaKTOPHI €r0 pa3sHOOOpa3us: BIHSHUE
TEXHOTE€HHOT'O 3arpsi3HEHUS Ha MOUYBEHHBIX OECTI03BOHOYHBIX.

Yuawuiica nonyuum eosmorcnocmo nayuumuca:

— paboTaTh CO CHeuaIbHBIM JA00PATOPHBIM 000PYTOBAHHEM;

— CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI;

— OLIGHUBATh CTEMEHb 3arpsi3HEHHOCTH BOJIbI, COCTOSIHUE YHCTOTHI BO3/1yXa U MOYBBI, OCHOBBIBASICh
Ha COCTOSTHUM OMOMHIUKATOPOB;

— ONpEeNeNsITh U CPaBHHUBATh KAYECTBEHHBbIE U KOJMYECTBEHHBIC MMOKA3aTeIN XapaKTePHU3YeMbIX
00BEKTOB, cpeJl OOUTaHUS,

— MPOTHO3UPOBATH U MOJAETUPOBAThH PAa3BUTHE CUTYAIIHIA;

— paboTaTh ¢ 3aMucsMU, OTYETAMU THEBHUKOB UCCIIEI0BAaHUIN KaK UCTOYHUKAMH HH(OpMaIHH;
— MPOBOJUTH KAPTUPOBAHUE 3aTPA3ZHEHHBIX YYaCTKOB;
— OCYILECTBISITh MOHUTOPUHT 3arpsi3HEHUs PA3NUYHBIX cpel oOuTaHusl (Ha3eMHO-BO3IYIIHOM,
BOJTHOM, TOYBEHHOW) HA OCHOBE NMIPUMEHEHHUS aJIEKBATHBIX METOIOB UCCIIEI0OBAHUS;

— MPOBOJUTH OIIEHKY COCTOSIHUS CPE/Ibl Ha OCHOBE MeTo/a (PIyKTyupyroieil acCHMMeTpUU;
— MPOBOJUTH OIIEHKY COCTOSHUS IPEBECHON PACTUTEIHHOCTH;
— OCYIIECTBIISATh U3YUEHUE COCTOSHHS PACTUTEILHOCTH TEPPUTOPHH;
— COCTAaBJISITh KapThl Ta30yCTOMYMBOCTH IPEBECHO-KYCTAPHUKOBOM PaCTUTENHLHOCTH;

— pa3pabaThIBaTh MPOEKTHI 03€TIEHEHHS CBOET0 MUKPOpaioHa;
— OMIpEeNeNnaTh (PU3NKO-XUMHUECKHUE TapaMeTphl H3ydaeMbIX OOBEKTOB U Cpell OOUTaHUS;

— ONPEENATh KJIacC KaueCcTBa BOJ HAa OCHOBE MPUMEHEHUS METOJIOB (PUTO- U 300MHIUKAIIIH;
— YCTaHABJIUBATh 3aBUCUMOCTh MEXY (PU3UKO-XUMHUYECKUMH CBOMCTBAMU MOYBBI U YUCICHHOCTHIO
0ECII03BOHOYHBIX;
— ONPEENATh YPOBEHb KUCIOTHOCTH TTOYBHI;
— HCIIOJIb30BaTh IKCIIPECC-METOIbI OIICHKU TOKCUYHOCTH MMOYBEHHOH CPEbI C TOMOIIIbIO0 OMOTECTOB.



YueOHO-TEMaTHYECKHUI IJIaH

Ha3Banue TemMbl

Teopust

MpaKTHKa

BCEro

MOAYIIb 1. Obougue 6onpocel IK0102U4ECKO20
MOHUmMOpuUH2a

5

3

Tema 1.1. Dxonoeuueckuii monumopune. Mcmopus pazeumus

Tema 1.2. Buovl u noocucmemul 3K0102UHECKO20 MOHUMOPUHEA

Tema 1.3. MemoOwt 5K0102U1ECK020 MOHUMOPUHEA

Tema 1.4. Buounouxayus u eé 6uovl

Tema 1.5. KapmuposaHnue 3a2psa3HEHHBIX YUACMKOS

Tema 1.6. Qumounoukayus Kax cCOCMasHast 4acmo
9KON02UUECKO20 MOHUMOPUH2A

=
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MOAYJIb 2. Dxo0JI0ru4ecKuii MOHUTOPHMHT 3arpsi3HeHHs
HA3eMHO-BO3/YLIHOM Cpelbl: COBPeMeHHbIe MeTObI
OMOMHIMKAIMOHHOI0 AHAJIN3A 3arpsi3HeHust aTMOC(epHOro
BO3/IyXa

Tema 2.1. Jluxenournouxayus

10

Tema 2.2. ['azouyecmseumenbHOCmb U 2a430YCMOUYUBOCHTb
pacmenuu

11

Tema 2.3. Credarchbili NOKPO8 KAK UHOUKAMOP 3ACPA3HEHUs.
NpUPOOHOU cpeobl

12

Tema 2.4. Oyenka cocmosnus cpedvl HA OCHOBE Memood
Grykmyupyroweti acummempuu




KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ INIAHUPOBAaHHE

Ne Hara Tema ypoxa(3aHATHA) dopma Bujbl yueOHoil feATeIbHOCTH Hcnoab3oBanue
n/n | Ilnan dakT OpraHu3aluu J1a6opaTopHOro U HH¢poBOro
YpOKa obopynoBanus (neHtp «Touka
(3aHsATHS) pocray)
Moayas 1. O61mue BOnpockl IKOJIOrH4ecKoro MOHUTOPUHTA
1 3.09 [TorsATHE 00 PKOIOTHIECKOM Ypok - [Tonsitre 00 skosiorudeckoM | [ludpposas  maGoparopust 10
MOHHUTOPUHTE JEKIUS MOHHUTOPUHTE (MOHHTOpHHTE | OMOJIOTHH
OKpYKaroIen cpemsbl). Henun
9KOJIOTMYECKOr0 MOHUTOpWHra. M3
UCTOpHY MOHUTOpHHTA B Poccun
2 10.09 Byl 1 moicucTeMsl Ypok - Knaccudukanus BuoB | [ludppoBas  nmabopatopust 1o
HKOJIOTUIECKOTO MOHUTOPHHTA JEKIUS 9KOJIOTHYECKOTO MOHUTOPUHTA. | OHOJIOTHH
[Toncucremsl 9KOJIOTUYECKOTO
MOHUTOPUHTA. YpoBHU
MOHHUTOPUHTA. OOBeKTbHI
HaOJII0/IeHUs] U NTOKa3aTeln
3 17.09 MeTo1bI 3KOJIOTUYECKOTO Ypok - Mertonapt uccnenoanus. | [lupposas maboparopus 10
MOHHUTOPUHTA CeMUHAp Bbuonornyeckuifi MOHMTOPUHI Kak | OMOJOTHUH
METOJ] HUCCIEIOBaHMs: JTambl MU
conepxanue. [IpenmyniecTBa >KUBbIX
UH/IUKaTOPOB. MonuTopuHr
COCTOSIHUSL TIPHPOJHBIX PECYpPCOB B
Poccun
4 24.09 Bbuonnnukamnus u eé BUIBI Ypoxk - ITonsatue 0 OMOWHINKAIHH.
JEeKIUs Knaccupukanuss u xapakTepuCTHKa
BUJIOB OMOMHIMKAIIUN
5 1.10 KapTtupoBanune 3arps3HEHHbIX Ypoxk - [IpoBenenne KapTUPOBAHUS
y4acTKOB JEKIUS 3arpsi3HEHHBIX ~ yYaCTKOB:  ATallbl




6 8.10 KaptupoBanue 13arpsa3HEHHBIX Ypok - paboTel U ux conepxanue. PU3MKO-
y4acTKOB IPaKkTHUKyM | reorpaduyeckue ¥  SKOHOMHKO-
reorpadMuecKue  XapaKTEPUCTHKH
TEPPUTOPUHU 00CTICIOBAHUS
7 15.10 DduronHIMKaMg Kak COCTaBHAs VYpok - duronnaukanug Kak OOWH U3
9acTh IKOJIOTHIECKOTO JICKITHSI METOJI0B OIICHKHU KadyecTBa
MOHHUTOPHHTA okpyxaromei cpeasl. Ilonstue o
(bUTOMHIMKAIINH u
(buTOMHAMKATOpAX. Opranusmsl-
8 22.10 duTOMHIMKAIKS KaK COCTaBHAS Ypok - perucTpaTopsI u OpraHU3MBI-
4acTh SKOJIOTMYECKOTO IPAaKTHKyM | HAaKOIHTEIIH. Mopdodonoruueckue
MOHHUTOPHHTA M3MEHEHHUS paCTeHHH, HCII0JIb3yeMblIe
B OMOWHIUKAITIH. OcHOBHEIE
pacCTeHUS—UHANKATOPBI
3arpsi3HeHUs aTMOC(epHOTOo BO3AyXa.
Bxman poccuiickux u 3apyOeKHBIX
yU€HBIX B pa3BUTUE GUTOMHIUKAIIII
9 05.11 MoayJib 2. IKoJ0rn4ecKuii Ypox - Pabota c pa3IU4YHBIMU
MOHHMTOPHHI 3arpsi3HEHHUS JCKIHS UCTOYHUKAMU
HA3eMHO-BO3/1YLIHOM cpeabI: uH(popMaluy, IPOCMOTP
COBpeMeHHbIe MeTO/IbI pe3eHTalu U
OMOMHIUKANMOHHOI0 AHAJIN3A BUJICO(DPArMEeHTOB, obcyxaeHue
3arpsisHeHHusl aTMOC(EePHOro nocie
BO3/IyXa MPOCMOTpa, HAMUCaHUE dCCe.
JInxeHoUHAUKALKUS JInmaiHUKY KakK OMpeNeIuTeIn
10 1211 CrpoeHune nMIaiiHUKOB Ypoxk - 3arpsa3 HEHUs BO3AYIIHOW cpensl. | [{udpoBoii Mukpockor
npaktukym | CTpoeHne nMIIaiHUKOB. BriusHue
11 26.11 BnusiHue XuMHYeCKUX BEIIECTB Ypoxk - XMMHYECKUX BEIIIECTB Ha | [TudpoBoit MUKpOCKOI
Ha JIMIAaiHUKA JICKIIUA JIMIIAHUKU. MeTtoanl yuéra
12 3.12 MeTo/1pl yueTa JINIIAHHUKOB VYpoxk - numainukoB.  IIpaktukym.  Onbir
npaktikyM | «OmnpeneneHue CBs3€il BOZOPOCIU U
13 10.12 Omnpenenenue cBsizel BOJOpocieit Ypox - rpuba B CcOCTaBe JMIIAWHUKAY.
U rpuba B cocTaBe JUIIaiiHuKa JICKLIMS Hccnenosatenbckast pabora




14 17.12 Ornpenenenue cBsizel BOAOpocieit Ypox - «Omnpenenenue crenenu 3arpssaenuns | Lndposoit Mukpockon
U Tpuba B cocTaBe JUIIaiiHuKa NPaKTUKYM | BO3/yxa o COCTOSIHHIO

15 24.12 BnusiHue 3arpssHuTenei Ha VYpok - JUIIAHHUKOB)
XHUMHYECKUE TTPOIIECCHI, TICKITHSI
MIPOUCXOISIINE B KIETKAX
pacTeHUN.

16 14.01 Bnusinue 3arpszaureneil Ha Ypox - Pabora c pasmuunbivMu | [{udposoit Mukpockon
XHUMHYECKHE TTPOIIECCHI, JEKIS UCTOYHUKAMU
MIPOUCXOIAIINE B KIETKAX UHpOpMAaIHH, IPOCMOTP
pacTeHHil. MIPE3CHTAlNN U

17 21.01 Biusaue 3arpsasHuTesneii Ha Vpok - BHJIEO(DParMeHTOB, obcyxenune | [upposas 1abopaTtopust Mo
XHUMHYECKHE TTPOIIECCHI, HPaKTHKyM | 11OCTIE ononoruu
MIPOUCXOIAIINE B KIIETKAX IPOCMOTpa, HAIKMCaHUE dCce.
pacTEHUM.

18 28.01 Bremnune npusHaku Ypoxk - Brnusiaue 3arpsisHuTenei Ha [Mudposas nabopaTopusi 1o
MOBPEKJICHUS PaCTEHUI JCKIHS XHUMHYECKHE TIPOIIECCHI, Ouonoruu
TOKCUYHBIMU BEI[ECTBAMHU. MPOUCXOSIINE B KJIETKAX pacTECHUI.

19 4.02 AgnanTanus pacTeHU! K JCHCTBUIO Ypox - BHemane npu3HaKu MOBPEXKICHUS [udposas mabopatopwsi 1Mo
ra3os. MPAKTUKYM | pacTEHUI TOKCUYHBIMH BEIIECTBAMU. | OHMOJIOTHU

20 11.02 MexaHu3Mbl yCTOMYMBOCTH Ypox - Apanranys pacTeHUHN K JEHCTBHIO
pacTeHuii K HeOIaronpUsITHEIM JCKIHS ra3oB. MexaHu3Mbl yCTOWYNBOCTH
(bakropam pacTeHuii K HeOIaronpusTHHIM

21 18.02 ['pymnmbl ycTORYMBOCTH PACTEHH. Ypox - daxTopam. ['pynmsl yctoiunBoOCTH Hudposas madbopaTtopus 1mo
[Ikana oueHku IPAaKTUKYM | PACTEHMIA. ouonoruu
ra3zoyCTOMYMBOCTH PACTEHUH.

22 25.02 N3yuenue cocrosiHus Ypoxk - Hudposas madbopaTtopus mo
PacTUTENILHOCTH U pa3paboTKa JCKIHS ouonoruu
MIPOEKTa 03€JICHEHHs CBOETO
MHKpPOpaioHa

23 4.03 CHexHBII MOKPOB KaK UHAUKATOP | YPOK - CHeXHBIH MOKPOB KaK UHAUKATOP [Mudposas mabopatopus 1o
3arps3HEeHUs IPUPOJTHON Cpebl NPaKTHKYM MPOIIECCOB 3aKUCIECHUS IPUPOJHBIX | XUMUU

cpen. IIpaktukym.




24 11.03 CHeXXHBIH MOKPOB KaK MHAUKATOp | YPOK - HccnenoBatensckas padora [udposas maboparopus 1o
3arpsi3HeHus: aTMOc(hepHOro MPaKTUKYM «CHEeXHBII OKPOB KaK UHAUKATOP XUMHUHU
BO3/yXa OKPYKaIOIIeH Cpebl 3arps3HEeHUst aTMOC(HEPHOTO BO3IyXa
ropoJickoit cpeapl». N3yuenne
(UBNYECKUX U XUMHUYECKUX
napamMeTpoB CHera
25 18.03 Nzyuenue puszndeckux u Ypox - AcuMMeTpust IMCTOBOTO arapara [Hudposas naboparopust 1o
XUMUYECKHX ITapaMeTpoOB CHera PaKTHKYM KaK MOKa3aTelb CTPECCOBBIX XUMHUHU
26 25.03 Nzyuenne ¢puzndeckux u Ypok - daxTopos. TpeboBaHus K BUIAM- [udposas madopaTopwst o
XUMUYECKHX ITapaMeTpoB CHera PaKTHKYM OonomHaMKaTopam. MeToIbl OIEHKH | XUMUH
27 8.04 OmpenenenHus CTereHn Vpoxk - CTPECCOBOTO BO3/ICHCTBUS HA
3arpsi3HEHUS BO3IyXa IO JEKIUS pacTeHwsl.
COCTOSIHUIO JIMIIIAHUKOB UccnenoBarenbckas padora
28 15.04 Ornpezenenys CTENeHn Vpox - «M3yuenne QuykTynpyromen [udposas 1aGoparopus o
3arpsi3HEHUS BO3ayXa I10 MpaKTUKYM aCMMMETPUH Y PACTEHHH KaK OnoIoTN
COCTOSIHUIO JIUTIIATHUKOB NOKA3aTeJIsl KA9CCTBA CPCIbI [Mudposas nabopaTopusi 1o
oOuTaHUAY. XUMHH
29 22.04 AcHUMMeETpHS JIMCTOBOTO anmapara Ypoxk -
KaK MMOKa3aTellb CTPECCOBBIX JCKIHS
(hakTopOB.
30 29.04 AcHUMMeTpHs JIMCTOBOTO anmapara | Ypok - [TpakTuueckas pabora. Hudposas madbopaTtopus mo
KaK [MOKa3aTellb CTPECCOBBIX HPAaKTUKYM KoJIIeKTHBHO-TBOPUYECKOE JIEIO, ouonoruu
(hakTOopOB. paboTa B rpymmax, TBOPYECKUI Hudposas mabopaTtopus mo
OTYET XUMUH
31 06.05 TpeGoBanus Kk BUIaM- Ypox - [Tpaktuueckas pabora. [udposas mabopatopusi 1o
OMOMHMKATOPAM. JEeKIUs KounnekTuBHO-TBOpUECKOE JIETIO, Ouonoruu
paboTa B rpymmax, TBOPYECKUI [Tudposas naboparopus 1o
OTYET XUMUH
32 13.05 MeTo 16l OLIEHKH CTPECCOBOTO Ypoxk - [Tpaktuueckas pabora. [Tudposas naboparopus 1o
BO3JICHCTBUS HA PACTCHHSL. HPAaKTUKYM KoJeKTHBHO-TBOpPUECKOE JIETI0, ouonoruu

paboTa B rpymmax, TBOPYECKUI
OTUET

[Mudposas madopaTopus Mo
XUMHH




33

20.05

Hrorosoe 3ausarue

Ypok -
KOH(EpEeHIHS

[IpakTuueckast padora.
KomektuBHO-TBOpUECKOE AETIO,
paboTa B rpyIrmax, TBOPUYECKHI
OTUET

[Mudpoas 1abopaTopus 1Mo
OuoIoruu

Hudposas mabopartopus mo
XUMHUH




YYEBHO-METOANUYECKOE OBECIIEYEHHUE

Y4eOHO-MeToAMuecKOe 00eCIIeYeHHE Kypca BKIIFOUAeT B ce0st yaeOHOE MOCOOue JIs yIanuXcst
U TIporpaMMy Kypca. YueOHoe nocoOue Ui yqauiuxcsi 00ecreynBaeT CoIepKaTeIbHyI0 4acTh Kypca.
Copnepxanne mocoOusi pa3douto Ha maparpadbl, BKIIOYACT AUIAKTUYCCKUN MaTepuan (BOMPOCHI,
yIpaKHEHHUSI, 3a]1a4H, TOMAIIHUNA SKCTIEPUMEHT), IPAKTUYECKHE PAOOTHI.

HUPDPPOBASA JTABOPATOPUSA YHEHUYECKAS

e IludpoBbie AATYMKH DIEKTPONPOBOAHOCTH, pH, mMOJOXKEHHS, TeMmepaTypbl, aOCOJIOTHOTO
JaBIICHUS;

¢ Becrol anexrponnsie yueOusie 200 15

e MukpockoIt: u(poBOH WK onTHdeckuii ¢ ypenmdenuem ot 80 X;

e HaGop 1t M3roTOBICHHSI MUKPOTIPETIapaTOB;

e MukpornpenapaTsl (Ha00p);

¢ CoeIMHUTENBHBIC IPOBO/IA, TPOTPaMMHOE 00ecTieYeHne, METOIMIECKUE YKa3aHHS,

KOMIUJIEKT ITOCYAbI 1 OBOPYAOBAHMUA JI1 YYEHUYECKHUX OIIBITOB

e [IITaTuB nabopaTOpHBIN XUMHUUECKHUI:

e HaGop vamek [lerpu:

e HaGop HHCTpYMEHTOB IpenapoBaIbHBIX:

e JloKKa /ISl COKUTAHUS BEIIECTB!

e Crynka apdopoBast ¢ IECTUKOM:

e HaGop 6aHOK, CKIISTHOK, (DJIAKOHOB ISl XpaHEHUS TBEP/IBIX PEAKTUBOB;
e HaGop npubopoxk (I1X-14, I1X-16);

e [TpubGop ass mosrydeHus razos;

e CiupTOBKA U roproyuee s Hee;

e OunprpoBaibHas Oymara (50 miT.);

¢ Konba xkoHn4ecKas;

e [Tajouka cTexIsIHHAS (C PE3MHOBHIM HAKOHEYHUKOM);

e Yameuka 715 BeIapuBaHust (BbIIAPUTEIIbHAS YallleuKa);
e MepHbli TUIUHAP (TUIACTHKOBBIN);

e BopoHka cTekisiHHas (Maas);

e Crakan crexisuubiii (100 mo);



Ouyenka 0ocmuiiceHuil NIAHUPYeMbIX Pe3yibmamaos yCe0eHus Kypca
1. Yro mpencraBiseT coOoi a3komorudeckast 6e3onacHoctb? KakoBbl kKputepuu e€ OlieHUBaHUS ?

2. Kakue Bompocsl paccMaTpuBanuch B Dxojorudeckoi goktpune 2002 r. u kakoe oTpaskeHHe OHU
Hau B Ctparernu skojorudeckoit 6ezonacHoctu PO 2017 r.?

3. [Touemy skonoruueckas 6€30MacHOCTh PACCMATPUBACTCS KaK COCTABIIAIONIAS HATHOHAIBHOM
6e3omacHocTu? [lonTBepanuTe OTBET MpUMEpaMH, JTOKA3BIBAIOIIUMH €€ BAXKHOCTh U HEOOXOAUMOCTb.

4. YTo Takoe IKOJIOTHYECKU MOHUTOPHUHT?
5. Kakas nadopmarus yauteiBaeTcs pu pazpaboTKe MPOrpaMMbl 3KOJIOTHIECKOTO MOHUTOPHHTA?

6. KTo u3 y4€HBIX cUMTAaeTCS OCHOBOTIOJIOKHUKOM JInxeHoyioruu? KeM u3 yu€HbIX 1 Koria
MIPEIONKEH TEPMUH «JTUIIATHUK» ?

7. YeM MOKHO OOBSICHUTB OOJIBITIIOE KOJMYECTBO JIMIIAWHUKOB M X BUIOBOE pa3HOOOpasue B Jiecy
110 CPAaBHEHHIO CO CKYIHBIM KOJIMYECTBOM U pazHOOOpaszreM B ropoie?

8. MOYHO JI COTTACUTHCS € TIOCTATOYHO PACTIPOCTPaHEHHBIM MHEHUEM, YTO JIMIIAWHUKH, TTOCETSSICH
Ha JIEPEBbAX, MAPA3UTUPYIOT, IPUUUHSIIOT BPEJ paCTEHUSM, B UTOT€ MIPUBOJS K UX THOETn?
ApryMeHTHUpyuTe CBOM OTBET.

9. YeM MOXHO OOBSCHUTH TOT ()aKT, YTO HA TUIOXO PACTYIIUX JCPEBHIX BCETIa MHOTO JIUIIAHHUKOB?

10. Kak BbI MOKeTe OOBSICHUTH TOT (DakT, uTO (UIOpa IMIIAWHUKOB Hanboee borara B
BBICOKOTOPHBIX 00JIACTSAX M TYHIPAX, OTIMYAIOLINXCS CKYJHOCTBIO TIOYB M CYPOBOCTHIO KJIMMaTa Mo
CPaBHEHHIO C OJIArONMpPUATHBIMU B 3TOM OTHOIICHUH LEHTPAIBHBIMH PalOHAMH CTPAHBI?

11. TlogymaiiTe, Kak MOKHO OOBSCHHUTD, UYTO B PAliOHAX C MHTEHCHBHBIM CEITLCKUM XO3SHCTBOM
OTCYTCTBYIOT JIMIIaWHUKH, TPEIMOYNTAIONINE KHCIIbIE TOYBHI.

12. Yro Takoe romeocta3 nomyisiiuuu? [lpuenure npumMepsl HapylIeHUs TOMEOCTATUYECKUX
MEXaHHU3MOB IO/ BJIUSHUEM CTPECCOBBIX (PaKTOPOB, MPOSBIAIOMINXCS HA MOP(OIOTHUECKOM U
(bu3H0JI0r0-0MOXUMHYECKOM YPOBHSIX.

13. Ha nmpuycaneOHbIX ydacTKaxX X03s€Ba, Kak MPaBUIIO, TUOO CHKUTAIOT JIUCTBY, JTUOO CO3AI0T
KOMIOCT. I B TOM U B IpyroM cily4ae OHH MOJy4atoT MUHEpaJIbHbIC yIoOpeHus. B cooTBeTcTBHU C
CaHUTAPHBIMH HOPMaMH U MPABUJIAMH SKCIUTYaTaI[uH 3eJIEHBIX HACAKICHUH TOpo/ia 3arperaeTcs
COKUTAHME OTIABIIUX JINCThEB. [1pu mpoBeneHr yOOPKHU MapKOB, CKBEPOB JIUCTBA MOJJICIKUT BBIBO3Y
Ha TOJUTOHBI yTUiIN3anuu. OOBACHUTE, UCXOS U3 KAKUX COOOpaKEHHI, MPUHSITHI TaKue
TpeboBanus. [loyeMy HE PEKOMEHIYETCS CKUTATh JTNOO OCTABIIATH JIUCTBY, BE/lb, PAa3Jiarasch, OHa
croco0CcTBOBajIa Obl TOYBOOOPA30BAHUIO M PA3BUTHIO CEMSTH PACTCHU?
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