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HOACHUTEJIBHAS 3ATIINCKA

I[Iporpamma BHeypouHoii aesTenbHocTH «McciienoBareiabckasi OMOJIOTHMSI» COCTaBIICHA IS
oOyuarommuxcst 10-11 kgaccoB W COOTBETCTBYET TPeOOBAaHUSAM, NPENBIBISIEMBIM K METOAUKE
OpraHU3ally HCCIIEA0BATENbCKON NeATENbHOCTH IKOJIbHUKOB.

[Iporpamma «MccnenoBarenbckas Ouonorus» paccuutana Ha 34 daca B 10 xnacce u 34 vaca B 11
kiacce (1 gac B Henmenro).

CpoK peanu3aiiy mporpaMMEI - 2 rosa.

[Iporpamma BHEYpOUHOIT nesrenbHOCTH «lccnenoBaTensekas ouonorus» 10-11 kmacchl cocTaBiieHa
Ha ocHoBe DenepanbHOrO TOCYAApCTBEHHOrO OOpa30BaTENbHOIO CTaHAapTa CpemHero OoOIero
00pa3oBaHus, YTBEPXKICHHOI'O TNpHUKa3oM MuHUCTEpCTBa 00Opa3oBaHus M Hayku Poccuiickoin
Oenepannu ot 17.05.2012 r. (Ilpuxaz Ne 413 «O6 yreepxkneanun DPI'OC cpemnero obmiero
00pa3oBaHusl.

[IporpamMma BHEYpOUHOH JEATENLHOCTH TIpenHa3zHaueHa s oOyuatommxcs 10-11 kimaccos,
YBJICKAIOIIUXCS TPOCKTHOM M MCCIICNOBATENILCKOM paboToid. JlaHHBIA KypC CONEPIKATEIBHO CBSA3aH C
KypcamMH MaTeMaTHKH, QU3UKH W XUMHH, T. €. HOCHUT HHTETPUPOBAHHBIA XapakTep U CIIOCOOCTBYET
Pa3BUTHIO €CTECTBEHHO-HAYYHOI'O MHPOBO33PECHUS 00YYarOITHXCSI.

[pu peanuzanuu qaHHON TIPOrpaMMBI 33/IeHICTBOBaHO 000pyI0BaHHE IeHTpa «Touka pocTay.

B comepxanmm Kypca Jenaercsi aKkimeHT Ha YCWICHHH JeATENbHOCTHOTO KOMITOHEHTa, YTO
OmpesiesieTcsl  COIMANIbHBIM ~ 3aKa30M COBPEMEHHOro oOIIecTBa B CBS3M C  BO3PACTAMOININM
AHTPOIIOI' CHHBIM BOS)IeI\/’ICTBI/IeM Ha BCC NPUPOAHBLIC CPEAbl U, KaK CJICACTBUEC, YBCIUWYMBAIOUMIMMHCIA
9KOJIOTHYECKUMH  pUCKamu. JImsi  DKOJNOrMYecKoro  oOpa3oBaHHMsS ~ OpraHM3alusi  MOUCKOBO-
HCCIIEIOBATEILCKON JEATENLHOCTH B COIUONIPUPOTHOM OKPYKEHUHU UMeeT 0co00e 3HaUCHHE.

4! JIy4lI1yr0 BO3MOXHOCTB JJIsI 3TOI'O llaéT opraHusanysa MKOJbHOT'O 3KOJOrMYECKOro MOHUTOPHUHTA —
nporecca HaONIONEHUH 32 M3MEHEHUSMH, MPOUCXOJSAIIUMHI B OKPYXKAIOUIEH ydJaIerocss MpUpOIHON
cperie, a TaKkXKe WX OIEHKa, MPOTrHO03, 00CYKICHUE 1 BHIPAOOTKa Mep, HAIIPABJICHHBIX HA OCYIIECTBICHUE
JKONIOTHYECKNX pemieHuil. BoBneueHne ydJammxcs B MOHHTOPHMHTOBYIO JEATENBHOCTH OyZAeT
CHOCOOCTBOBATh MPHOOPETEHUI0O MUMH KaK HAyYHBIX 3HAHWWA OJKOJOTHYECKOTO M IPHUPOIOOXPAHHOIO
XapakTepa, Tak ¥ MPaKTHIEeCKUX YMEHUN U HaBBIKOB.

Ha 6a3e mentpa "Touka pocra" obecrieunBaeTcs peanusanus o00pa30BaTENBHBIX IPOTrpamMM
€CTECTBEHHOHAYYHOW W TEXHOJIOTWYECKOW HamNpaBJIeHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSME 3aKOHONATENHCTBA B cdepe oOpazoBaHUSA M C ydeToM pekomeHnmanuii demepanpHOTO
oreparopa yuebHoro npeaMera «buomorus.

OcHOBHBIE UJeH Kypca:
— €AMHCTBO MaTEePHUAIFHOTO MHUPA;
— BHYTPH- I MEXIIPEIMETHAs MHTErPaIus;
— B3aMMOCBSI3b HAYKH U MTPAKTHKHY;
— B3aMMOCBSI3b YENIOBEKA M OKPYKAIOMIEH Cpebl.
Bunnl nearenbHOCTH.
[Ipemmaraemas B TporpaMme OpraHU3alds 3aHATANA IPENNojaraeT, IOMHMO 3HAKOMCTBa C
TEOPETHUYECKUM MaTepHalOM, MTPOBEICHNE IKCIEPUMEHTOB, KaK KPATKOBPEMEHHBIX, TaK U JITUTEIbHBIX,
HaOMoIeHnid, 1a00paTOPHO-TIPAKTUYECKAX, HCCIENOBATENbCKUX M MPOEKTHBIX pPabOT IO H3yYEHUIO
JKONIOTUYECKOH JHMHAMHUKH TOPOJCKMX OJKOCHCTEM M WX COCTaBHBIX dacTed. Teopermueckue u
MPaKTHUYECKUE 3aHATHUS IpeIaraeTcs MPOBOANTH KaK B YCIOBUSAX KaOMHeTa, Tak U B (OpME TOIEBOTO
MIPaKTUKyMa.

Henn Kypca: yIOBIETBOPUTH IIO3HABATENBHBIE  3alpoChl  JIETEH, pa3BUBATH

WCCIIEIOBATENBCKHM TTOAX0]T K M3YYSHHUIO OKPY)KAIOIIET0 MUPa i YMEHHE MTPUMEHSATh CBOU 3HAHUS

Ha TIPaKTHKE.

3agaum kypca:

e (opMupoBaHHE OJKOJOTMYECKUX 3HAHUH, YMEHHA W KYJIbTYpbl IIKOJIBHHKOB B XOJ€
TEOPETHYECKON MTOITOTOBKH M MIOMCKOBO-MCCIIENOBATEIbCKON IS TENFHOCTH;

e  KOMIUIEGKCHAs OLIEHKA W MPOTHO3 U3MEHEHUH COCTOSHHS 00BEKTOB COLMOIIPUPOAHON Cpeabl MoJ
BIIMSIHAEM €CTECTBEHHBIX M aHTPOIIOI'€HHBIX (PaKTOPOB.

e  Ppa3BUTHE UHTEpECa K SKOJIOTMH KaK HAyYHOU AMCLUILIMHE;

e [PUBHUTHE MHTEpEca K HAayYHBIM HCCIIEJOBAHUSM HAa OCHOBE OCBOCHHUS METOIOB M METOJIHUK II0
H3YYEHHIO HKOCHUCTEM, OpraHM3alidl MOHUTOPHUHTOBOM JAEATENbHOCTH C HCIIOIB30BAHUEM
obopynoBanus Lentpa «Touka poctay;

e mnpodeccroHagbHas OPHEHTALNS IIKOJIHLHUKOB;



e (QopMupoBaHHE TOTOBHOCTH IIKOJBHUKOB K COLMAIBHOMY B3aWMOACHCTBHIO IO BOMPOCAM
yIAyUIIeHNs KauyecTBa OKPY)KAroIel cpenbl, BOCIUTAHNE U NpOIaranja aKTUBHOM IpakaaHCKOU
MTO3UIMH B OTHOILIEHUH 3AIIUTHI U COXPAHEHUS TPUPOJIBI.

Peanuzanus 3KONMOrH4ecKol MOATOTOBKM Y4YalIMXCs B COOTBETCTBMHU C JaHHOW MPOTrpamMMoil oOydeHus
CBA3aHAa C OpraHM3alMedl MOHCKOBO-HUCCIIENOBATENBCKON JEITEIbHOCTH YYallluXcsd [0 BOMpOcaM
MOHUTOPUHTA COLIMOMPUPOTHBIX 00BHEKTOB OKPYKaIOICH CpPEIIbI.

Copaep:xanne NporpaMmbl

MOAYIIb 1. Obugue éonpocel IKoN02UUECKO20 MOHUMOpUH2a (8 u)

Tema 1.1. Ixkonozuueckuit monumopunz. Hcmopusa pazeumusn

[TonsTHE 00 3KOIOrMYECKOM MOHUTOPUHTE (MOHHTOPUHTE OKpYKatomieh cpeabl). Llenu sxomornyeckoro
MOHUTOpHUHTA. M3 CTOpUM CO3IaHMsI CHCTEMBI MOHUTOpUHTA B Poccun.

Tema 1.2. Buowvt u noocucmemst IK0J102UYECKO20 MOHUMOPUH2A

Knaccudukaiss BHIOB 3KOJIOTMYECKOI'0O MOHHMTOPHHIA: 110 MPOCTPAHCTBEHHOMY MPUHIMITY —
JIOKAJbHBIA, PETHOHANBLHBIN, HAIMOHAIBHBINA, MEXTOCYIAapCTBEHHBIH M TJ00albHBIA; MO OOBEKTY
ciexeHuss — (OHOBBIM (0a30BBIH), WMIAKTHBIA (TOYEUHBINH), TEMATUYECKUH; 10 MPHPOAHBIM
KOMITOHEHTaM — TEOJOrMYeCKUH, aTMOC(EPHBIH, THUAPOIOTHYECKUH, Teo(U3NUEeCKUil, TOYBEHHbIH,
JICCHOHM, OMOJIOrMYECKUH, re000TaHNUECKUH, 300JI0TMYECKUI; 10 OpPraHU3allMOHHBIM OCOOCHHOCTSIM —
MEXIYHAPOIHBIN, TOCYJApPCTBEHHBIM, MYHHUIIUNAIBHBIA, BEJOMCTBEHHBIA W  OOIIECTBEHHBIM.
[oncuctemst JKOJIOTHIECKOT0 MOHHUTOPHUHTA: reo(pU3NICCKUi, KJIINMAaTHYECKUH,
THIPOMETEOPOIOTHUECKUH, OMOIOTHYECKUA, MOHUTOPUHT 370POBBSI HACENEHHUS. YPOBHH MOHHUTOPHHTA:
JCTAJIbHBIN, JIOKAJbHBIM, PErHOHAIbHBINA, HAIMOHAIBHBIM M TI00anbHbIH. OOBEKTHl HAONIONCHHS |
MTOKa3aTeNH.

Tema 1.3. Memoowt IK0102UHECKO20 MOHUMOPUH2A

Meroap! uccienoBaHus: JUCTAHIIMOHHBIE (a9POKOCMHUUYECKHE) U Ha3eMHbIe. [loHATHE 0 OHOIOrHYecKoM
MOHHUTOpPHUHTE. bHOTOrH4ecknii MOHUTOPHHT KaK METOJ HCCIEeIOBAHMS: dTAMbl M coaepkanue. [lorsaTue o
OMOMHAVMKAIMA KaK MeTofe wuccienoBanms. [IpenmymiecTBa >XMBBIX HWHAWKATOPOB. MOHHUTOPHHT
COCTOSIHHSI TIPHPOJTHBIX pecypcoB B Poccum.

Tema 1.4. Buounouxkauus u eé 6uonl

[MousTre o OnonHaMKanuu. Knaccupukamnus 1 XapakTepUCTHKA BUIOB OHMOMHMKAIIMY: crienuduiecKast
u Hecrenuduueckas OWOWHOWKAIWSA; TpsAMas W KOCBEHHAas OWOWHIWKAIWS, PETUCTPUPYIOIIAs
OMOMHIVMKAIA U OMOMHINKAIUS 110 aKKyMYJIALINN.

Tema 1.5. Kapmupoeanue 3azpa3snéHHbIX YUACMKOE

[IpoBeneHne kapTHUpoBaHHS 3arps3HEHHBIX YYACTKOB: ATAmbl pabOTHl W UX comepxaHue. ComepikaHue
MOJITOTOBUTENBHOTO JTama paboTel: cOOp MAaHHBIX 00 WCTOYHHWKAX 3arpsa3HEeHUs; CONep)KaHue
XapaKTePUCTUKHA TPOMBIIUIEHHBIX 00BekToB. COOp Marepmana O MPHUPOJHO-KIMMATHUECKIX YCIOBHIX
obcrnenyemoii Tepputopun. Copmep)kaHWE OCHOBHOTO JTama pa0OTHL: OIEHKAa aHTPOIOT€HHOTrO
BO3JIEWCTBUA Ha OKpyXKaromlylo cpemy. Hanecenme wmH(popMmanmm Ha Kapty: o0bEM HHGOpPMAIMH H
MTOPSAZIOK HAHECSHMS.

Tema 1.6. @Qumounoukayus KaKk COCIAGHAA YACHb IKOJI02UYECKO20 MOHUMOPUH2A

QOuronHAWKaNMA KakK OAWH M3 METOAOB OIEHKM KadecTBa OKpyxammeil cpensl. [loHsTie o
¢uTonHaUKaMKM W (UTOMHAWKATOpax. Bo3MokHOCcTH MeTofoB (uromHAuKanuu. OpraHu3Mbl-
PETUCTPaTOPBI U OPTaHU3MBI-HAKOIIUTENN. YUET BHEIIHUX W BHYTPEHHHX (DaKTOPOB TNPHU IPOBEICHHUH
ononukanuu. Mopdonornueckne U3MEHeHHsI paCTeHUH, UCIIONb3yeMble B OHOMHANKAIMA. M3MeHeHns
OKpAaCKH JTUCTHEB: XJIOPO3bI, HEKPO3HI, MIPEXAEBPEMEHHOE yBiIIaHue, Aedonnanys; n3MEHEHNsT pa3MepOB
OpraHoB, (OpMBI, KOITUYECTBA W TOJOXKEHUS OpPraHOB, >KHU3HEHHOW (popMEI, xu3HeHHOCTH. OCHOBHBIC
pacTeHusT — WHIUKATOPHl 3arpsi3HeHHs] aTMOC(hepHOro Bo3ayxa. M3 ucTOopuM BOIpOca pa3BHTHUS
(buTOMHIMKAIIMK KaK MeToJ1a. Bkiax 3apyOeKHBIX ¥ OTE€UECTBEHHBIX NCCIIEIOBATENEH.

MOAYJIb 2. 3JxoJormyecKHii MOHMTOPMHI 3arpsA3HEHHs] Ha3eMHO-BO3AYIIHON  cpeabl:
COBpPeMEeHHbIe MeTObl OMOMHIMKALMOHHOI0 aHAJIN3A 3arpsi3HeHus1 aTMochepHoro Bo3ayxa (26 4)
Tema 2.1. Jluxenounoukayusn

JIumaiHuKU Kak ONpenenuTeNn 3arpsa3HeHUs BO3AYIIHON cpenbl. [loHATHE O NUMINAWHUKAX U METOHE
nuxeHonHuKanuu. CtpoeHue numaiHuka. B3aumoneiicteue rpuba u Bogopociu. [loHsiTHe 0 Tamuiome
(cmoeBute). TUbl TUIIAHHUKOB 11O BHENTHEMY BHJy TaJUIOMOB: HaKUITHBbIC (KOPKOBBIE), JINCTOBATHIE U
KYCTHCTbIE. XapaKTepUCTHUKA THIIOB JIMINAWHUKOB. BIUsHUME XMMHUYECKHX BEIIECTB Ha JIMIIAWHUKY.
N3menenns Ha MOpP(OIIOTHYECKOM M aHATOMO-(PU3NOIOTHIECKOM YPOBHSX. J[OCTOMHCTBA U HEJIOCTATKH
JUXCHOMHJIUKAIIMK KaK METoJa W3Y4YCHMs 3arpsi3HEHUs OKpyxKawield cpeasl. Meronbl yuéra



mumaifHukoB. PazHooOpasue M XapakTepuCTHKa METOAOB Y4€Ta JIMIIAWHUKOB: METOIBl MapLIPYTHOTO
yuéra; Meron mnpoduieil; cTanMoHApHBIE METOABI M METoJ NpoOHBIX miomaneld. [lapamerpsr
KOJTMYECTBEHHOTr0 y4yéTa JHMIIaiHUKOB: BCTPEYAEMOCTh (4acTOTa BCTPEYaEMOCTH) M KBaapatr (y4€THas
iomaaka). KpaTkas uctopust pa3BUTHS JTUXECHOWHANKALIH.

Ilpakmuxym

Onwvim «Otnpenenenne cBs3eld BOIOPOCIM U rpuba B cOcTaBe JIMIIAWHUKAY: OINpeelieHHe MPOYHOCTH
CBsI3€i BOJIOPOCIIM U Ipruda B COCTABE JIMIIAHUKA, BOSMOKHOCTH WX Pa3/ieIbHOTO CYIIECTBOBAHHSL.
Hccnedosamenvckas  paboma «OnpeneneHne CTENEHW 3arps3HEHHs BO3AyXa IO  COCTOSIHUIO
JUIIAHUKOBY: OIpEJeIeHuE CTEeMeHW TOKPBITUS W CTENEeHH BCTPEYaeMOCTH THUIIOB JIMIIAHHHUKOB;
orpezielieHne pa3MepOB PO3ETOK U KU3HECTIOCOOHOCTH JTUIIAHHHUKOB.

Tema 2.2. I'azouyecmeumenvHocms u 2a30ycmoiuu60Cms pacmeHuil

BinsiHue 3arps3HUTENEd Ha XMMHUYECKUE IPOLECCHI, IPOMCXOASIIME B KIIETKax pacTeHuil. BHemHue
MPU3HAKN TOBPEXKACHUS PACTEeHUH TOKCHYHBIMH BerlecTBaMu. [loHSATHE O Ta30yCTOWYMBOCTH H
ra304yBCTBUTENBHOCTH PACTEHHH. AnanTaiys pacTeHuil K AeHCTBUIO Ta30B. MexaHn3Mbl yCTOHUYHNBOCTH
pactenmii kK HeOnmaronpusiTHeIM (akTopam. buonormueckas, anaroMmo-mMopQo- Jorudeckas U GU3HOIOT0-
OnoxuMHUecKas  Ta30yCTOHYMBOCTh.  BiusiHME  KIUMAaTHYeCKUX  YCIIOBHHM  TEPpUTOpUU  Ha
ra3oycTOM4YMBOCTh pacTeHuid. ['pynmbl ycroiiumBocTd pacreHuid. Illkana oOlleHKHM Ta30ycTOMYHMBOCTH
pacreHuii. Ponb 3€m€HBIX HacaXACHUW B OUYMUICHMM TOpPOJCKOro Bo3ayxa. lIeuie3anepxuBaromiue
CBOICTBA  pa3iaMYHBIX IOPOJ JEPEBHEB U  KYCTAPHHMKOB. XapakTEpUCTUKA  PAaCTEHUH IO
neeQUIBTPYIOMIEH CrocoOHOCTH. XapaKTepUCTHKA JIPEBECHBIX MOPOJ W KYCTAPHUKOB 1O Kiaccam
ra3oycTOM4YMBOCTH.

Ilpakmuxym

TIpoexmmno-uccredosamenvckas paboma «V3ydeHne COCTOSHUSI PACTHTENFHOCTH U pa3paboTKa MpoeKTa
O3€JIEHEHHsI CBOETO MUKpopaioHa». OmpeneneHue BUI0BOTO COCTaBa PEBECHO-KYCTAPHUKOBBIX MOPO,
MIOBPSXKICHUH U 3a00eBanHuii. M3ydueHrne COCTOSHUS APEBECHBIX IOPOJ BJIOJIB aBTOMOPOT C Pa3THMIHON
cTeneHbio Harpy3ku. CocTaBiieHHE KapThl Ta30yCTOWYUBOCTH JPEBECHO-KYCTAPHUKOBOW PACTUTEIHHOCTH
paiioHa MPOXKMBaHMS HA OCHOBE JIAaHHBIX MPOBEAEHHOTO UccienoBanusa. Pa3paboTka mpoekTa o3eneHeHus
CBOEr0 MUKpOpaiioHa.

Tema 2.3. Cnesxncnolii HOKP08 KAK UHOUKAMOD 3A2PA3HEHU RPUPOOHOIL Cpedbl

CHeXHBI TIOKPOB KaK HWHAWKATOP MPOIECCOB 3aKWCIEHHS MPHUPOJHBIX Cpel. OTambl 3arpsa3HEHUs
CHEXXHOI0 NOKpoBa. IIpakmuxym

HUccneoosamenvckas paboma «CHEXHBINA MOKPOB KaK MHIMNKATOP 3arps3HEHHS aTMOC(EepHOro BO3IyXa
TOpOICKOH cpembl». Meronnka paboThl O CHEXXHBIMH ITpoOaMu: OoTOOp MpoO CHera, MpeaBapHuTeIbHas
00paboTka mpob, MOATOTOBKA MPOOKI, pacTaruiiBanue mpoosl. OmpeneneHne Macchl MOCTYIUIEHUH CHera
Ha oOcienyemyro Tepputopuio. KonmuecTBeHHOE ompeenienne 3arpa3Hsaiomux Bemects. OmnpeneneHne
(bM3MUEeCKUX CBOWMCTB TaJOro CHEra: MpO3padHOCTH, MHTEHCHBHOCTH W XapakTepa 3araxa, I[BeTHOCTH.
Meronuka onpeneneHus XMMUYECKHX CBOWCTB TaJOr0 CHETa: ONPENENeHUEe KUCIOTHOCTH, COACPKAHUS
OpPTaHWYECKHUX BEIIECTB, CITOCOOBI OMpE/EIEHUsT HAIMYK HOHOB JKelle3a, CBUHIIA, MEH, XJIopa, Cyab(aT-
HOHOB.

Tema 2.4. Ouenka cocmoanus cpeovl Ha OCHOGE MEeMO0a PAYKMyupyrouiei acummempuu
AcCUMMETpHS JIMCTOBOTO ammapaTa KakK ITOKa3aTellb CTPeccoBhIX (hakTopoB. TpeOoBaHusS K BUAaM-
OnomHAMKaTopaM. MeTomsl OIEHKH CTPECCOBOTO BO3ACHCTBUS Ha pacTeHHS: MOPQOJIOrmuecKue
(HamuuMe XJIOPO30B M HEKPO30B, M3MEHEHUS JIUHBI M MACCHI JINCTHEB) U (U3UOJIOT0-OMOXIMHIYECKUE
(oBOmHEHHOCTH, MUTMEHTHEIH cocTaB). [loHsaTHE 0 QuykTyHpytomieid acumMerpun. MoaenbHbIe 00hEKTHI.
Ilpakmuxym

Uccredosamenvckas paboma «zydenne (GIyKTyupyromed acHMMETpUW Y pPacTeHUH Kak IOKa3aTens
KadecTBa Cpelsl OOMTaHWS». PekoMeHganuu 1o oTOOpYy Marepuana W padoTe ¢ HUM. XapaKTepUCTHUKA
HCCIENYEMBIX YYacTKOB pailoHa MO0 HAJIWYUIO CTALMOHAPHBIX HCTOYHUKOB 3arpsi3HEHUST MU 110
TpaHCTIOpTHOW Harpy3ke. OOpaOoTka MaHHBIX I10 OIEHKE CTAOMIIBHOCTH Pa3BUTHS C HCIOIB30BaHHEM
MEpHBIX MPU3HAKOB (TpoMepoB swmcTta). Pacuér mokasareneld acummerpuu. OTleHKa KadecTBa CpPeipl 0
3HAYCHUIO HWHTETPaJIbHOrO IIOKa3aTessl CTaOMJIBHOCTH pa3BUTHS. MeETOOMKH H3y4YeHHUS IapaMeTpoB
GIyKTYHpyOLed aCHMMETPHH JIMCTHEB: M3yYEHHE MapaMeTpoB (QIyKTYUPYIOIIEH acHMMETPUH JINCTHEB
0epé3bl MOBHUCIION, JIUIBI CEpALIEIIMCTHON, KJIEHA OCTPOIMCTHOrO, 1y0a YepenryaToro.
Uccredosamenvcras paboma «PacuéTHas olleHKa KOJIWYECTBA BHIOPOCOB BPEIHBIX BEIIECTB B BO3IAYX OT
aBTOTpaHcrmopTa». PacuéT cpemHecyTOYHOro MOTOKa aBTOTPAaHCIOPTa Ha KOHTPOJIBHBIX Y4YacTKax;
VAEIBHOTO pacxoJa TOIUIMBA; KOJMWYECTBA TOIUIMBA PA3HOIO BHUJA, CHXKUTaeMOro JBUTATEIsIMU
aBTOMAILIMH; KOJIMYECTBAa BBINETUBIINXCS BPEAHBIX BemecTB. VccnemoBarensckasi pabora «OneHKa



COCTOSIHMSL ApEBOCTOS Tmapkay. IIpoBeneHue WHBEHTapU3alMU JPEBECHBIX HACAKIACHUN H3y4aeMou
TeppuUTOpHH (KIFOUYEBOr0 ydacTka). Pacuér BhICOTHI 0OBEKTOB 0€3 CIeIUaNbHBIX IPUOOPOB Pa3IMUYHBIMU
cnocobamu. OrmpeneneHue OKPYXKHOCTH W JHaMeTpa CTBOJA; MPUMEPHOrO BO3pacTa JCpPEBHEB
uccnenyemoi mionianku. CocrapieHue GopMyisl qpeBoctos. OnpeneneHne COCTOSHUS IPEBOCTOS MapKa
C MCIIOJb30BAHMUEM MPOCTENIIEN IIKAJIBIL.

MOJAYJIb 3. MOHUTOPUHT BOJHOM Cpeabl: OMOMHAUKAIUS 3arpsi3HeHUus BoagHOI cpeabl (12 1)
Tema 3.1. Memoowt 2udpooU0I102UYUECKO20 AHATU3A

luapoOuonornyecknii aHajau3 Kak OHWOJOrMYECKHMI METOJ OIGHKH KadecTBa BOAbl. [loHSATHE O
TUAPOOHOIOrHYecKOM aHanmu3e. [loka3aTeny CTeleHu 3arps3HEHUs: BHIOBOE pa3HOoOpa3ue, MIOTHOCTh
BHJIOB, IIOTHOCTh OPTaHMU3MOB, IUIOTHOCTh OMOMACCHI M IOKa3aTeIbHOE 3HAYCHUE BHUJOB. PacuérHble
WHJIEKCHI B DKOJOTHYECKOM MOHUTOPWHTE: WHIEKCHI, MCIOIB3YIONINE XapaKTep MUTAHUS OPraHU3MOB.
WNHnekchl, WCMONB3YIONIME COOTHOIICHHE KPYIMHBIX TakCOHOB. OIleHKa KadecTBa SKOCHUCTEMBI II0
MHJICKCaM BUJOBOrO pa3HooOpa3zus. OreHKka 30H carpoOHOCTH 110 MOKa3aTeIbHbIM opranu3MaM. OleHKa
KauecTBa HSKOCHCTEMBbI I10 COOTHOIICHHIO KOJIMYECTBA BHJOB, YCTOMUMBBIX W HEYCTOMYMBBIX K
3arpsi3HeHHI0. MHaekcel obmHocTH (cxojctBa). Kparkas xapakTepucThka OHOIOTHYECKMX METOJI0B
OLICHKU 3arps3HEHUs BO: NpeuMyllecTBa W HemocrtaTku. CanpoOHOCTh opraHu3MoB. OlleHKa CTEeHU
3arpsA3HEHHOCTH BOJ| IO MMOKa3aTeNbHBIM (MHAMKATOPHBIM) opraHu3maMm. I[loHsTHEe O camnpo0 HOCTH,
canpoOHOCTH BUA, CUCTEME CanpoOHOCTH. 30HBI CAPOOHOCTH: OJIMTOCAIIPOOHbIE, OeTa-Me30canpoOHbIE,
anb(a-Me30canpoOHbIe U MOJUCAPOOHbIC; X XapakTepucTuka. MakTopsl, BIUSIOIIME HA CarpoOHOCTh
BOZOEMA.

Tema 3.2. Memoouka pabomsl ¢ npooamu 30060enmoca

Meroauka paboTel ¢ mpobamu 3000eHTOca. COOp 1po0, (uKcalus, STHKETHPOBaHHE, 00BEM ITPOOBI,
obpabotka 1po0b. IIpakmuxym

Cocmasnenue nacnopma  xapakmepuzyemozo  6000éma. ONACaHUE  OCHOBHBIX  JKOJIOTHYECKUX
0CcOOCHHOCTEH BofoEéMa: IBET, IIPO3PAYHOCTE, TEMIIEpATypa, 3amax. BeIgBIIeHNE CTEIIEHH aHTPOIOTSHHOM
Harpy3kyd Ha BOJHBIN OMOreoreHo3 myTéM IpHMEHEHHs MeTofa 30omHAuKanuu. OmpeneneHre Kiacca
KadyecTBa BOJA. BEISBICHHE CTENEHW AaHTPOIIOICHHOW HArpy3kd Ha BOIHBIA OHWOTEOIEHO3 ITyTEM
MPUMEHEHUS] MeToJla (UTOMHAMKAIMH. DKCIPEecC-OIlleHKa KadecTBa BOJABI MO CEMEHCTBY PSICKOBBIX.
[paktudeckas padora «/3ydueHue kadecTBa BOJBI U3 PA3IMYHBIX MPECHBIX UCTOUHUKOBY. OmnpeneneHre
($u3NUecKNX ToKazareneil oOpas3IoB BOJBI: 3amaxa, IBeTa, mpo3padyHoctd. OnpeneneHne XUMHYECKHX
ToKa3aTerneil 00pasoB BOBI: HAJMYMS KATHOHOB JKelle3a, CBUHIIA, XJIOPHI-HOHOB, HUTPATOB U HUTPHUTOB,
KECTKOCTH BOJBI, aHMOHOB KHCIIOTHBIX OCAIKOB.

MOJYJIb 4. MoHUTOPHUHT MOYB (22 4)

Tema 4.1. Buounoukayus 3azpazHeHus no48eHH Ol Cpeobl

Nzydaenne 3arpssaennst nouB Kypckoro paiiona. CTpyKTypa >KHBOTHOTO HAacelleHHUS MOYBHI M (DaKTOPHI
ero pasHooOpas3us. BnusHHEe TEXHOTEHHOrO 3arps3HEHHS Ha TIOYBEHHBIX OECITO3BOHOYHBIX.
Qaynuctrdeckas OuowHAWKanwsa. 3MeHeHWe BHIOBOTO COCTaBa M KOIWYECTBA TIOYBEHHBIX U
HAllOYBEHHBIX OECIO3BOHOUYHBIX JKHBOTHBIX KaK TII0Ka3aTelnbh AaHTPOIOTeHHOrO BO3JEHCTBHS Ha
OKPYXKAIOIyI0 cpeny. BpiOop OpraHm3MoB ISl JUATHOCTUKH COCTOSHUS TIOYBEHHOH CpEIbI.
DKOIIOTHYeCKUEe TPYIIBl TOYBEHHBIX OPTaHW3MOB, XapakTepucTHKa Tpymi. Mcropus pasButus u
M3y4eHUs OMOMHINKAIIMY TIOYBBI B OTEYECTBEHHON HayKe.

Ilpakmukym V3yueHne (QU3NKO-XMMHYECKUX CBOWCTB TIOYB IIKOIBLHOTO JBOpa. YCTaHOBJIEHHUE
3aBUCHMOCTU MEXTY (DU3UKO-XUMHUYECKUMHI CBOHCTBAMH ITOYBHI M YUCIEHHOCTHIO OECTI03BOHOUHBIX.
Onvim «BbIIBIIEHUE POJIH IOK/IEBBIX YepBel B IIOYBOOOPA30BATENLHOM MTPOIECCE».

Onvim «BbISBIIEHUE 3aBUCHMOCTH MEXKIY (PU3NKO-XUMUYECKHMMH CBOWCTBAMH IOYBHI U YHCIEHHOCTHIO
0ecro3BOHOYHBIXY. [Ipakmuueckas paboma «OnpeneyeHne KUCIOTHOCTH TIOYBBI C  TIOMOIIBIO
MIPUTOTOBJICHHBIX WHJMKATOPOB HA PACTHTEIBHOW OCHOBe». [IpUroTOBIIEHHME MHAWKATOPHBIX OTBAPOB M
WHIUKaTOpHOUM Oymaru. OmpeneneHne KHUCIOTHOCTA 00pa3I[oB MOYBEI HCCIEAYEMBIX YYaCTKOB: OTOOp H
MIPUTOTOBJICHUE TIOYBEHHOHN TTPOOKI. MccnenoBanue OKpacku MOMYYSHHBIX PACTUTENBHBIX WHAHUKATOPOB B
KHCIION U IIENOYHON cpeaax.

IHpaxmuueckasn paboma «Onpenenenue KUCIOTHOCTHA TOYBHI pa3iMYHBIMU crioco0ammy». OrmpeneneHue
KHCIIOTHOCTH TIOYBBI C ITOMOIIBID YHUBEPCAIBHOI'O WHAMKATOPA;, C MOMOINBI0 natunka pH 1mudpoBoit
J1a00paTOPUH; C MIOMOIIBIO MEIOBOTO PacTBOpA.

Oxcnepumenmanvuas paboma «OnpeneneHie colepKaHns CBUHIA B 3€lIEHON Macce Ta30HHBIX TPaBy.
DKcIpecc-MeTobl OIEHKH TOKCHYHOCTH MOYBEHHOW Cpenbl ¢ MoMoIIsio OuorectoB. OmbiT «M3ydeHue



KayecTBa TMBUIBIBI PAaCTCHUH KakK [OKa3aTeNls 3arps3HeHus cpelbpl OOWTaHHsS». Y CTaHOBJIECHHE
3aBHCHMOCTH KauecTBa MBUIBIEBBIX 3EPEH OT YPOBHS (PU3MUECKOTO U XMMUYECKOT'0 3arpsi3HEHUS CPEbI.
OmnbIT «BexoxecTs ceMsH Kpecc-cajaTa Kak MoKas3aTellb 3arps3HeHus TIoUBbI». BiusHIe kauecTBa cpelibl
obutaHus Ha Mopdonornueckne 1 aHaTOMHUECKHE U3MEHEHUsl pacTeHnid. OnbIT «DHEprus MpopacTaHus
CeMsiH OJyBaHYMKA JIEKAPCTBEHHOI'O0 KaK IIOKa3aTeNb 3arpsi3HEHUs] MOYBEHHOH cpedpl». U3yuenue
OHEPruu ImpopacraHvud CEMsIH OAYBaHYHKA, CO6paHHBIX C HECKOJIbBKHMX YYaCTKOB C IPCAINOJIOXUTCILHO
pa3HOH CTEMeHbIO MOYBEHHOTO U aTMOC(EPHOT0 3arps3HEHHS.

Tema 4.2. /loscoesvie uepsu Kax uHOUKAMOPbL 3A2PAZHEHHOCHU NOUGHL

Hcnonb3oBanue >KU3HEHHBIX (OPM JOXKIACBBIX M APYIHX OECIMO3BOHOYHBIX IPH OLEHKE CTEHeHH
BO37IEWCTBUS aBTOTPAHCIIOPTA U JPYTUX 3arpsA3HUTENEH Ha 9KOCHCTEMBI YepBel. DKOIOrnYecKue TPYIIIbI
JIOKIEBBIX uepBeil. BiusHue xnnMaTryeckux (pakTOpOB M THIA IMOYB HA PaCIpOCTPAHEHHE NOXKIEBBIX
YepBeH.

Ilpakmukym Hccrneoosamenvckas paboma «V3yueHrne 4HCIEHHOCTH JOXKIEBBIX YEPBEH B pa3IMUYHBIX
OuolleHO3aX KaK MoKasaTellsi CTaOMJIBHOCTH IOYBEHHOW cpeabl». OnpesnencHue ycaoBUH OOWTaHUS
OOXACBOr0O 4Y€pBA W BIUAHHA CPE€Abl HAa YUCICHHOCTbL U 6HOMaccy 0 TMOYBCHHLBIM T'OPHM30OHTaAM Ha
HCCIIEyEeMBIX YUaCTK

Y4eOHoO-TeMaTHUeCKU i TJIAH

1 rox o0yyenuns

Ne | HazBanue TeMbl Teopus NMPaKTHKA BCEro

1 | MOAYJIb 1. Obwue eéonpocul | 5 3 8
IKON02UYECKO20 MOHUMOPUH2A

2 Tema 1.1. Okonocuueckuii monumopune. | 1 0 1
Hcmopus pazsumus

3 Tema  1.2. Buoet  u  noocucmemwr | 1 0 1
9KOJI02UHECKO20 MOHUMOPUH2A

4 | Tema 1.3. Memoovt  sxonoeuueckozo | 0 1 1
MOHUMOPUHSA

5 Tema 1.4. Buounouxauus u eé€ 6uovl 1 1 2

6 Tema 1.5. Kapmuposanue 3acpasnéunvix | 1 0 1
YUACmMKO8

7 Tema 1.6. Qumounouxayus kax cocmasmas | 1 1 2
Yacmy IKOJN02UYECKO20 MOHUMOPUHSA

8 | MOIYJIb 2. Oxoji0ornyecKuii MOHUTOPUHT 27
3arpsi3HEHUs] HA3eMHO-BO3AYLIHOW cpelbl:
COBpeMeHHbIe MeTObl
OMOUHIUKALUOHHOTO aHaIn3a
3arpsisHeHUs1 aTMoc(epHOro Bo3ayxa
Tema 2.1. Jluxenounouxayus 3 3 6

10 | Tema 2.2. TazouyscmeumenvHocmsv  u | 4 4 8
2a30YCMOUYUBOCHb PACMEHU

11 | Tema 2.3. CHedswcHblil NOKpO8 KAk uHouxamop | 2 4 6
3a2psA3HeHUs NPUPOOHOI Cpedbl

12 | Tema 2.4. Oyenxa cocmosinusi cpedvl Ha | 2 5 7
ocHoge Memooda Gayxmyupyroweti
acummempuu

2 rog 00y4eHust

Ne | HazBaHue TeMblI Teopus NPaKTHKA BCEro

1 | MOAYJIb 3. MoHUTOPHHT BOIHOIi cpenbl: | 4 8 12
OMOMHANKANMA  3arpsi3HeHUs1  BOJHOI
cpeabl

2 | Tema 3.1. Memoowr ecudpobuonozuueckozo | 2 3 5
ananusza

3 | Tema 3.2. Memooukxa pabomwvr ¢ npodoamu | 2 5 7
3000eHmoca

4 | MOAYJIb 4. MOHHTOPHMHT MO4B 6 16 22




5 | Tema 4.1. Buounmouxayus  3acpsisHerus | 5 12 17
NOUGEHHOU Ccpedbl

6 | Tema 4.2.  Jooicoesvie  uepsu  xax | 1 4 5
UHOUKAMOPYI 342PAZHEHHOCU NOYBYL

ILinanupyembie pe3y/ibTaThbl 0CBOCHUN KYpca
Pe3ynbTaThl 0CBOCHHUS Kypca BHEYPOYHOM JeATEIbLHOCTH.
B pesynbTare BHEYpOUHOH AEATEIBHOCTH Y BBITYCKHUKOB CPEIHEH MIKONBI OyIyT CPOPMUPOBAHBI
JUYHOCTHBIE, TO3HABATEIbHbIC, KOMMYHUKAaTUBHBIE M DEryJSTHBHBIC YHHBEpCaJbHBIC ydeOHBIC
JEWCTBHS KaK OCHOBA y4eOHOTO COTPYJHUYECTBA M YMEHHSI YUUTHCS B OOILICHUH.

JIMYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUS:

yuawuiica Hayuumca:

- MOJIOKUTETTHHOMY OTHOIICHHUIO K WCCIIEI0BATEILCKON ESITEILHOCTH;

- MPUOOPETET MHTEPEC K HOBOMY COJICPIKAHUIO M HOBBIM CIIOCO0AM ITO3HAHUS;

- COpI/IeHTI/IpyeTCSI Ha ITOHUMAHUC HpI/I'-II/IH ycnexa B HCCHeﬂOBaTeﬂbCKOﬁ JACATCIIPHOCTH, B TOM
YUCJIE Ha CcaMOaHaJIM3 M CAMOKOHTPOJhL pe3yibTaTa, Ha AaHaJM3 COOTBETCTBHUS PE3yIhTaTOB
Tpe60BaHI/I$[M KOHer’THOﬁ 3aga4de, ITOHHMMAaHHC HpeIUIO)KeHI/Iﬁ 1 OILICHOK y‘-II/ITeJISI, BSPOC.HBIX,
TOBapHUILIEH, pOIUTENEH;

- npuoOperéT  crnocoOHOCTh K  CaMOOIIGHKE Ha  OCHOBE  KPUTEPUEB  YCICHIHOCTH
HCCIIEN0BATEIHCKOM AeATEIbHOCTH.

YVUAWUILCA ROTIYYUUM 603MOHCHOCHD 011 (hOPMUPOGAHUS:

- BHYTPEHHEHl TMO3WIMM HAa ypPOBHE IIOHWMAaHHS HEOOXOJAMMOCTH  HCCIIENOBATENbCKOMN
JESTEIBHOCTH, BBIPAKCHHOTO B Mpeo0IagaHUU I103HABATEIBHBIX MOTHBOB M IIPEIIIOYTCHUH
COIIMAJILHOIO cI10c0o0a OIEHKH JIeITEILHOCTH;

- BBIPQXXCHHOW MO3HABATENbHOM MOTHBAIIUU;

- YCTOWYUBOTO HHTEpeca K HOBBIM CITOCOOaM TO3HAHMS.

Ilo3naBaTe/bHbIe YHHBEpPcaIbHbIe YieOHbIe el cTBHS
YUAUUIICA HAYUUmMCA:

- TIPOBOJIUTDH MCCIICJIOBAHUS OOBEKTOB KUBOU MPUPOJIBI;

- 00BSACHATH OOIIECOMOIOrHUYECKHE OCOOEHHOCTH;

- pacro3HaBaTh METOBI U3yUCHUST 00bEKTOB )KUBOU MPUPOIHL;

- paborath ¢ 1TabopaTOpHBIM 0OOPYAOBAaHHUEM U ITpHEMaMH pabOTHI C HUM;

OOBSICHATH (PU3NOJIOTHUECKHUE TTPOIIECCHI, TPOTEKAOIIUE B dKUBBIX 00BEKTaX;

OOBSICHATh AHATOMUYIECKOE CTPOCHHUE KUBBIX OOBEKTOB;

OCYIIECTRIIATH TIOUCK HY>KHOW WH(OpMAIIMHU IS BBIMOTHEHUST y4eOHOTO HCCIIECIOBAHUS C
HCTOJb30BAHUEM YUIECOHOU U JIOMOTHUTEIEHON JINTEPATYPhI B OTKPHITOM WH(GOPMAIIMOHHOM
MPOCTPAHCTRBE, B T. 4. KOHTPOIUPYEMOM pocTpaHcTBe MHTEpHET;

HCTOJIB30BATh 3HAKH, CHMBOJIBI, MOJICITH, CXEMBI JIJISI pEIICHUs TTO3HABATENBHBIX 33124 U
MPECTABICHUS UX PE3YJIbTATOB;

BBICKa3bIBaThCS B YCTHOW U MUChbMEHHOH (hopmax;

OPHMEHTHUPOBATKLCS HA PAa3HBbIC CIIOCOOBI PEIICHHS TO3HABATEIBHBIX UCCIICA0BATENLCKHX 3a]1a4;
- aHAJM3UPOBATH OOBEKTHI, BHIACIATH TNIABHOE;

- YCTaHABJIMBATh TPUYUHHO-CIIC/ICTBEHHBIC CBS3H;

- CTPOHTB PACCYXIEHUS 00 OOBEKTE;

- BUJAETH MpOOJEMBl, CTaBUTb BOIPOCHI, BBIABUIAaTh TUIOTE3bl, IUIAHUPOBAaTb W IPOBOIUTH
HAONIOACGHUS M OSKCIEPUMEHTHI, BBICKAa3bIBaTh CYXKICHHUS, NeNaThb yYMO3AKIIOYEHUS M BBIBOJBI,
apryMEeHTHPOBATH (3aIHUILATH) CBOH UIECH.

YUauuiica nOayuum 603MOMCHOCHIb HAYUUMbCA:

- paboTaTh C FTOTOBBIMH MUKpPOIIpENapaTaMy 1 H3rOTOBIISITH MUKPOIPEapaThl;
- CTaBUTbH (PU3HOJIOTHUECKUI SKCIIEPHMEHT;

- paboTaThb ¢ ONTUYECKUMHU MPHUOOPaMH 1 J1a00PaTOPHBIM 000PYIOBAHUEM;




- moAOUpaTh OOBEKT AJIsl SKCIIEPUMEHTA B COOTBETCTBHH C IIOCTABJICHHBIMU 3a]jauaMH;

- YeTKO M JJAKOHUYHO (pOpMYITHPOBATH LETH U BHIBOJBI IKCIIEPUMEHTA;

- ipu ohpopmuteHHH paboT cOOMI0OAATh HATIISAHOCTh, HAYYHOCTh U 3CTETUIHOCTD;

- TIPOBOJIUTH IKOJIOTHUECKUN MOHUTOPHHT;

- 0OPMIISITH KOJIOTHYECKHUE TACIIOPTA;

- 00BSCHSTH HEKOTOpBIE acteKThl 30XK;

- OCYWIECTBISTh PACHIMPEHHBIA TMOMCK WHQOpPMAlMH B COOTBETCTBUU C HCCIIECIOBATEIHCKON
3a/1a4yeli ¢ UCIOJIb30BAHUEM PECYPCOB OMOIHMOTEK U ceTH MHTepHET;

- (ukcupoBaTh HHGOPMAIIHIO ¢ TOMOLIBI0 HHCTpyMeHTOB UKT;

- OCO3HAHHO U MTPOU3BOJIBHO CTPOUTH COOOILIEHUS B YCTHOM 1 TUCbMEHHOH (popme;

- CTPOUTH JIOTMYECKOE paccyxjaeHHe, BKIIOUYAIOIee YCTaHOBIICHUE MPUYUHHO-CIEACTBEHHBIX
CBSI3CH.

KOMMyHHKaTI/IBHLIe YHHUBEPCATBHBIC y'leﬁ]—l])le HeﬁCTBHﬂ

yuawuiica Hay4umca:

- JIOITyCKaTh CYIIECTBOBaHUE PA3TMUHBIX TOUEK 3PEHUS;

- (hopmynupoBaTh COOCTBEHHOE MHEHHE U MTO3HIINIO;

- IOrOBapUBATHCS, MPUXOANUTH K OOIIIEMY PEIICHHUIO;

- cO0I01aTh KOPPEKTHOCTH B BHICKA3bIBAHUSIX;

- 3a/1aBaTh BOMPOCHI MO CYIIECTBY;

- UCIIOJIb30BAaTh PE€Yb JJId PETYJIAIUU CBOCTO HeﬁCTBHH;

- KOHTPOJIMPOBATh JICHCTBUSI IAPTHEPA;

- BJIaJIETh MOHOJIOTMYCCKON U THATOTHYCCKON (hopMaMu pedm;
- HaXOAWTb HH(POPMAITHIO U BEISBIISTH TJIABHOE;

- COCTaBIISITh TUTaH UCCIEAOBAHUA U BBIJIENSATE TIABHOE B IPE3CHTAIHH.

YUAWUILCA ROTIYYUM 603MONCHOCHD HAYYUMbCA:

- VIUTHIBATH Pa3HbIC MHEHUS M 000CHOBBIBATH CBOIO ITO3HUITHIO;

- apryMEHTUPOBAThH CBOIO MO3UIIMIO0 U KOOPIAMHUPOBATH €€ C TIO3HIINEN TaPTHEPOB MPH BHIPAOOTKE
00IIIero pemeHns B COBMECTHOM e TeILHOCTH;

- C ydYeroM Iened KOMMYHUKAIlMd JOCTaTOYHO TIOJHO ¥ TOYHO IIepefaBaTh MApPTHEPY
HE00X0AUMYI0 HH(POPMAIIHIO KaK OPHEHTHUP VIS TOCTPOSHHS ISHCTBHS,

- JIONyCKaTh BO3MOXKHOCTH CYIIECTBOBAHHS Y JIFONEH pa3HBIX TOYEK 3PEHHS, B TOM YHUCIIE He
COBIMAJAIONIMX C €ro COOCTBEHHOH, W YYHTHIBaTh TMO3WIMIO TapTHEpa B OOMEHHH U
B3aMOJICHCTBHH,

- OCYIIECTBJISATHh B3aMIMHBIN KOHTPOJb M OKAa3bIBaTh MApTHEPAM B COTPYIHUYECTBE HEOOXOIMMYIO
B3aMMOIOMOIIIb;

- YCTaHABIUBATH CBS3b OKPYKAIOIIEH Cpebl C 00hEKTaMU KUBOU IPHPOIBL.

PerynsiTuBHBIC YHMBepcaJbHbIe y4eOHbIe AeiiCTBUSA

YUauuiica Hayuumces:

- IPUHUMATh ¥ COXPaHATh YUeOHYI0 3a/auy;

- YUHUTBIBATH BBIJCIICHHBIC YUUTEIIEM OPUEHTHPHI ICHCTBHUS;

- IUTAHUPOBATH CBOU JICHCTBUS;

- OCYIIECTBJIATH UTOTOBBIN 1 IOIIATOBBIN KOHTPOJIb;

- aJIeKBaTHO BOCIIPUHHMMATH OLICHKY YUHUTEIIS;

- BHOCUTb KOPPEKTHBBI B ACHCTBHUS HA OCHOBE UX OLICHKU U Y4eTa ClIelaHHBIX OIINOOK;
- BBIMOJMHSATH Y4eOHbIE 1€HCTBUS B MaTepUalle, peuu, B yME.

yuamuﬁc;l noJyuum 603MOMNCHOCHIb HAYUUMbBCA

- [POSABJIATL IMO3HABATCIbHYIO HHULUATUBY,

- CaMOCTOATCIIbHO YYUTBIBATh BBIJACIICHHBIC YYUTCICM OPUCHTHUPLL ﬂeﬁCTBHSI B HE3HAKOMOM
MaTepuajic;



- HpeO6pa30BI)IBaTI> MOPaKTUYCCKYIO 3aJavy B IO3HABATCIIbHYIO,
-CaMOCTOATCIIbHO HAXOAUTh BAPUAHTBI PCIICHUSA IMO3HABATEIILHOM 3aJa4u.

B pesynbraTe m3yuyeHHs 3JIEKTHBHOTO Kypca Ha YPOBHE CPEAHEro OOIIero oOpa3oBaHUS Yy YYallHXCs
OyayT copMUpOBaHBI CIEAYIONINE MPeIMeTHbIE Pe3yJIbTAThI.

Yuawuiica naywumca:

— IIOHHUMATh, YTO TaKOC 9KOJIOTUYECKUI MOHUTOPHHT, NLCJIN 3KOJIOI'MYE€CKOro MOHHUTOPHHTIA,
0COOCHHOCTH €r0 OpTaHU3alMy U IPOBECHHUS, 3HATh UCTOPHIO €r0 Pa3BUTHS;

— onpeaciaATbL BUJAbI U IMMOACUCTEMBI 3KOJIOTMYCCKOIr0 MOHUTOPUHIA, ITPUHIIAIILI KJ'IaCCI/I(I)I/IKaHI/II/I BUI0B
9KOJIOTMYECKOI'0 MOHUTOPHHTA;

— OIMUCBIBATH OCHOBHBIC MCTO/IbI 3KOJIOT'MYCCKOI'0O MOHUTOPHHI'A,

— KJaccu(HUIMPOBATh METOJIBI U METOJMKH UCCIICIOBAHMUS 3aTrPs3HEHUS] O0BEKTOB OKPYIKAIOIIEH Cpe/ibl;
— XapaKTepHu30BaTh BUBI AHTPOIIOTEHHOI'O BO3/IEHCTBHUS Ha OKPY>KAIOIILYIO CPENY;

—  OOBSACHATH 3HAYCHUE TIOHATHH: OWOMHIUKAIMS, BUIbl OWOMHIWKAIIMK, (QUTOMHIUKALIMA,
(UTOMHTUKATOPHI,

— Y3HaBaTb BH/IbI paCTeHI/Iﬁ U JXKUBOTHBIX, SABJIAIOMIMXCA HWHIAWKATOpaMHW COCTOAHUSA Opr)i(ElIOHICfI
Cpenpl;

— IIOHUMATh BKJIa[ 3apy6€)KHLIX 1 OTCYCCTBCHHBIX HCCHGHOBaTeﬂeﬁ B U3YUCHHC 6I/IOI/IHI[I/IK3HI/II/I;

— OIPEACIATH 3Tallbl KAPTUPOBAHUSA 3arpA3HCHUA

— ONHCBHIBATH METOABI JINXCHOMHJWKAMH U (IYKTYHPYIOIMEH CHMMETPUH; METOIbl  OICHKH
CTPECCOBOr'0 BO3JICUCTBHSI HA pacTeHHsI: MOPQOIOTHIecKre U GU3N0I0ro-OMOXUMUIECKHE;

—  XapakTepu3oBaThb MEXaHM3Mbl YCTOWYHMBOCTH pACTEHHH K HEONArompHsITHBIM (aKTopam;
ra3oycToH4MBOCTh (OMOJOrMYECKyI0, aHATOMO-MOP(OIOrHUEcKyl0 W  (H3HOIOr0-OHOXUMHYECKYIO);
BJIMSIHUE KJIMMATUYECKUX YCIOBUH TEPPUTOPUU HA Ia30yCTOMUYMBOCTh PACTEHUH; TPYIIbl YCTOWYUBOCTH
pacTeHuii;

— XapaKTepU30BaTh CHEXHbII TOKPOB KaK HHAMKATOP IIPOLIECCOB 3aKUCIICHUS IPUPOIHBIX CPEX;

— UCIIONIb30BAaTh METOAMKY pabOThl CO CHEXHBIMH IpoOaMH; KOJIWYECTBEHHOE M KauyeCTBEHHOE
OIIpEeIeICHUE 3aTPSI3HAIOLIMX BELIECTB;

— TPOBOJNUTH TUAPOOHOIOTMYECKUI aHAIIN3: THAPOOHONOIHYECKIH aHAIN3 KaK OMOJIOTMYECKHHA METOX
OLIEHKM KadecTBa BOJBI; IOKAa3aTeNM CTEIIEHH 3arps3HEHUs; pacu€THbIE MHIEKCHI B IKOJIOIMYECKOM
MOHUTOPUHIE;

— paborath ¢ mpodaMu 3000€HTOCA;

— ONHCHIBaTh CTPYKTYPY >KMBOTHOIO HACENEHHSA IOYBBl M (PAKTOpPBI €ro pa3HOOOpas3us: BIHSHUE
TEXHOI'CHHOT'0 3arps3HEHHs Ha TOYBEHHBIX OECIIO3BOHOYHBIX.

Yuawuiica nonywum ¢osmorcnocme nayuumoca:

— paboTath co CrenuaaTbHBIM JJA00PATOPHBIM 000pYIOBaHUEM;

— CpaBHHBATh OMOIOTHYECKHIE 00bEKTHI,

— OLICHMBATbh CTEIEHb 3arpA3HEHHOCTH BOJbI, COCTOSIHUE YHUCTOTHI BO3[yXa W IOYBBI, OCHOBBHIBAsICH Ha
COCTOSTHMM OMOMHIUKATOPOB;

— ompenensiTh M CpPaBHUBAaTh KAYEeCTBEHHBICE M KOJIMYECTBEHHBIC IIOKA3aTENH XapaKTEPU3yEeMBIX
00BEKTOB, Cpel OOUTaHUS;

— MPOTHO3MPOBATh U MOAECIUPOBATH PA3BUTUE CUTYALUH;

— paboTath ¢ 3auCsIMH, OTYETaMU THEBHUKOB MCCIEAOBAaHUN KaK HICTOYHUKaMU HH(OpPMAaLny;

— MPOBOAUTH KApTUPOBAHHUE 3arpsA3HEHHBIX Y4aCTKOB;

— OCYIIECTBJIATh MOHUTOPHHT 3arps3HEHUs] Pa3INYHbIX cpell OOMTaHus (Ha3eMHO-BO3AYIIHON, BOAHOM,
MOYBEHHOM ) Ha OCHOBE MIPUMEHEHUS a/IeKBATHBIX METOJIOB UCCIIEIOBAHUS;

— MPOBOAUTH OLIGHKY COCTOSIHUS Cpebl Ha OCHOBE MeToa (QIIyKTYHPYIOLIel aCUMMETPHH;

— MPOBOAUTH OLIGHKY COCTOSIHUS IPEBECHON PACTUTENBHOCTH;

— OCYIIECTBIIATh U3YUCHUE COCTOSHUS PACTUTEILHOCTH TEPPUTOPUH;

— COCTaBJISITh KaPThI ra30yCTOMYNBOCTH JIPEBECHO-KYCTAPHUKOBOW PACTUTEIBHOCTH;

— pa3pabaTeIBaTh MPOEKTHI 03€JICHEHHUS CBOET'0 MUKPOpaioHa;

— OIPEAEATh YU3NKO-XUMUYECKUE MTapaMeTPhl U3y4aeMbIX OOBEKTOB U cpell OOUTaHHUS;

— OIIPEACIATH KJacc Ka4ecTBa BOJ Ha OCHOBE IPMMEHEHHS METO/I0B (DUTO- M 300MHANKALIUH;

— YCTaHaBIMBATh 3aBUCHMOCTb MEXAY (U3NKO-XMMUYECKUMH CBOMCTBAMHM MOYBBI M YHMCIEHHOCTBHIO
0eCr03BOHOYHEIX;

— ONpPENENATh YPOBEHb KUCIOTHOCTH MTOYBHI;

— HUCIIOJIB30BATb IKCIIPECC-METOABI OLIEHKH TOKCHYHOCTH IIOYBEHHOM Cpe/Ibl C MOMOLIBIO OMOTECTOB.



MecTo npeamera (Kypca) B y4eOHOM IJIaHe
[IpencraBnenHas pabouast MporpaMma COOTBETCTBYET IPOrpaMMe OCHOBHOI'O CPEJHEro 0Opa3oBaHMUS.
Cpok peanuzanuy nporpaMmmsl — Ba roja (68 yacos, 1 4yac B HeeJIl0 B TedeHue 2 JieT).

HOUDPPOBAS JIABOPATOPUSA YUEHUYECKAS

o [[udpoBbie TaTUNKHU SIEKTPONPOBOAHOCTH, pH, ONI0KEH s, TeMIlepaTyphl, A0COTIOTHOTO JaBIICHHUS;
o [{udposoii ocumutorpadUyIecKuil JaTIuK;

® Beckhl anextponnbie yuebHbie 200 15

o Mukpockor: HU(poBOi WK onTHYECKUH ¢ yBeanmuenueM ot 80 X;

e HaGop a5t M3roTOBICHUsI MUKPOIIPENapaTos;

® MukponpenapaTsl (Habop);

o CoeuHUTENBHBIE TIPOBO/IA, TPOTPAMMHOE OOECTIeYeHNE, METOMUECKNE yKa3aHuUs;

KOMILIEKT IOCYJbI U OBOPYIOBAHUSA JJIs1 YHEHUYECKHUX OIIBITOB

o [lITatuB mabopaTOPHBIN XUMUYECKHMN:

o HaGop gamek [lerpu:

e HaGop MHCTpYMEHTOB IpErapoBaTbHBIX:

o Jloxkka JJIA C)KUT'aHUS BCIIIECTB:

e Crynka dapdopoBast ¢ mecTuKoM:

o HaGop 6aHOK, CKIISIHOK, (DIIaKOHOB JIJIst XpaHEHHS TBEP/IbIX PEAKTHBOB;
e HaGop npubopok (I11X-14, I1X-16);

o [Tpubop mist MOTydeHUs Ta30B;

o CripTOBKA U TOpIOYee sl HeE;

o OmipTpoBanbHas Oymara (50 mrT.);

o Konba xonnyeckas;

o [Tanouka crexnsHHas (C PE3MHOBHIM HAKOHESTHHKOM );

o Yarnreuka 715 BRITApUBaHUA (BBIIAPATEIbHAS YaIlleuKa );
o MepHbIi TIHAP (TUTACTHKOBBIH ),

o BopoHKa CTeKIITHHAS (MaJias);

o Crakan cTekissHHBIN (100 mir);

Ka.neﬂz[apﬂo-TeMaaneclcoe NJIAHUPOBaHUE



10knacc

No m/m | laTa

Ilnan

dakT

Tema ypoka
(3aHsTHN)

Dopma
opranm3ai
HH ypOKa
(3aHsTHUN)

Bunsi y4eOHo
AesITeJIbHOCTH

Hcnoan3oBanue
JabopaTopHOro W
Hu(ppoBoOro
000py10BaHUS
(ueHnTp «Touka
pocTay)

Moayab 1. O6uiue BONpochl IKOJTOTHYECKOr0 MOHUTOPUHT

TTousrtue 00
JKOJIOTMYECKOM
MOHHUTOPHHTE

Ypok -
JICKIIM S

[onsrtue 00
3KOJIOTHYECKOM
MOHUTOPHUHTE
(MOHUTOpHHTE
OKpYy>Karolen
cpenpl). Hemm
3KOJIOTHYECKOT0
MOHUTOpUHIa. U3
HCTOPHH
MOHHUTOpPHHTA B
Poccun

Hudposas
sabopatopus o

OUOJIOr U

Bunnr u
MMOJACUCTEMBI
9KOJIOTIYECKOT O
MOHHUTOPUHTA

Ypok -
JICKIIMS

Kiaccudukarus
BUJI0OB
DKOJIOTMYECKOT0
MOHHUTOPHHTA.
TToxncucremer
IKOJIOTHYECKOI0
MOHHUTOPHHTA.
YpoBHU
MOHHUTOPHHTA.
OOBEKTHI
HaOJIIOIEHH S Hu
MoKa3aTenu

Hudposas
nmabopaTopust mo

onosoruu

Meronsl
SKOJOTMUECKOT O
MOHHUTOPHHTA

Ypok -
CeMHHAp

Mertozs!
UCCIIeIOBAHUSI.
bronornyeckuii
MOHHUTOPUHT
METOJ
UCCIIeIOBAHUS:
3TaIbl U
CoJep)KaHue.
IIpeumyiecTa
JKUBBIX
WHAUKAaTOPOB.
MoHuTOpUHT
COCTOSTHUS
MPUPOAHBIX
pecypcoB B Poccun

Kak

Hudporas
nmabopaTopust o

onosornu

buonnaukamma wu
€€ BUIBI

Ypoxk -
JEKIHS

Ilonsarue o
OUOVHIUKALNH.
Knaccudukanus u
XapaKTePUCTUKA
BHJIOB
OMOMHIUKALIHA

KaprtupoBanue

Ypox -

IIpoBenenne




3arpsi3HEHHBIX
Y4acTKOB

JIEKIIUS

KaprtupoBanue
3arpsi3HEHHBIX
YYacCTKOB

Ypok -
MPaKTUKYM

KapTUPOBaHUA
3arpsI3HEHHBIX
YYaCTKOB: 3Tamnbl

paboThI u ux
coJiep>KaHue.
®u3uKo-
reorpaguyeckue
9KOHOMHUKO-
reorpaduyeckue
XapaKTePUCTUKU
TEPPUTOPHH
o0cnenoBanms

duTtonHANKAIIUS
KaK cocTaBHAas
JacTh
9KOJIOTIYECKOT0
MOHUTOPUHTA

Ypok -
JICKIMS

dutonHIUKAIIUS
KaK cocTaBHAas
qacTh
9KOJIOTIYECKOT O
MOHHUTOPUHTA

Ypok -
MIPaKTUKYM

dutonHIUKAIINS KaK
OOVH U3 METOJ0B
OIICHKU KauecTBa
OKpYy>Karolen

cpeasl. Ilonsarue o
bUTOMHIMKAIIMA U
(bUTOMHIKATOpAX.

Opraau3Mel-
PETUCTPATOPHI u
OpraHU3MbI-
HAKOIMUTEIIH.
Mopdonoruueckue
WU3MEHEHUS
pacTeHui,
UCTIONIb3yeMbIC B
OMOMHINKALNH.
OcHOBHEBIE
pacTreHus—
WHIUKATOPEI
3arps3HEHUSI
aTMoCc(epHOTo
BO31lyXa. Bxnan
POCCUHCKUX u
3apyOeXKHBIX YIEHBIX
B pasBuTHE
(UTOWMHIVKAITIH

Moayab 2. IK0JI0rMYeCKUl MOHUTOPUHI 3arpsi3HEHMS] HA3eMHO-BO3AYLIHOWH CpeAbl: COBPEeMEHHbIE

MeTOAbl OMOMHIUKANMOHHOTO aHAJIW3a 3arpsA3HeHus aTMoc¢epHOro Bo3ayxa

9 JluxeHonnaukauu | Ypok -
| JIeKLIUs

10 Crpoenue Ypoxk -
JUIIAHIKOB PaKTUKYM

11 Bnusinue Ypoxk -
XUMHAYECKUX JeKUus
BEIIIECTB Ha
TUIIaHUKA

12 Mertoast yueta | Ypok -
JUIIANHAKOB PaKTUKYM

13 Onpenenenune Ypoxk -

Pabora ¢ pazmuaabIMEI
HCTOYHUKAMH
nH(hopMaI,
MIPOCMOTP
MIpe3eHTaluu U
BHJIe0(hparMeHToB,
o0CyXIeHre Tocie
MPOCMOTPA,
HaITMCaHUE dCCe.
JInmaiHuku KakK
ONPENEIUTENN 3arps3
HEHUS BO3/TYIIHOM
cpenpl. Ctpoenue
JINIIAHHUKOB.
BinsiHHE XUMHYECKUX

Hudposoi
MHKPOCKOI

Hudposoi
MHKPOCKOI




CBsI3eH JIeKLIUs BCILIECTB Ha
BOJOpOCIEN Hu JIMIIaMHUKU. MeTobl
rpuba B cocTaBe yuéra  JMIIAHHUKOB.
JUIIafHUKa IIpakTukyMm. OnsIT
«Ormpenenenre cBa3e
14 OnpeneneHue Ypok - | Bomopociu u rpu6a B | Lludposoit
CBs3CU IMPAKTUKYM COCTAaBE JIUIIIAUHUKA)). MHKPOCKOIT
BOJOpOCIer u HccnenoBarenbekas
rpuba B cocTaBe pabora
NUIIARHAKA «Onpenenenne
CTENICHH 3arps3HEHHUS
15 Bmusauaue Ypox - | Bosmyxa oo
3arps3HUTENed Ha | JIEKIUs COCTOSIHMIO
XUMHUYECKNE JUIIAHHUKOBY
MPOIIECCHI,
NPOHUCXOMSIINE B
KJIETKax
pacTeHuil.
16 Binsiaue Ypok - | Pabora ¢ pasmuunbsiMu | [udposoit
3arps3HUTENed Ha | JIEKIUs HUCTOYHUKAMHU MUKPOCKOIT
XUMHAYECKUE WHpOPMAIUH,
MIPOIIECCHI, POCMOTP
IPOUCXOMAIINE B IPE3EHTaLUU U
KJIETKaX BU/1COParMeHTOB,
pacTeHui. o0cyXIIeHne mocie
17 Brustane Ypox - | MPocMoTDa, Hudporas
3arpsA3HUTENed Ha | IPaKTUKyM HACaHHe 5cee. nabopaTtopust 1O
XUMUYECKUE Ouonoruu
IIPOLIECCHI,
MIPOMCXOAAILINE B
KJIETKax
pacTeHuil.
18 Brenrane Ypox - | Bmasaune Hudporas
MIPU3HAKU JeKuus 3arpsa3HuTenen Ha | nabopartopust 1O
MTOBPEKACHUS XHUMHUYECKUE Ouonorun
pacTeHuit MPOLIECCHI,
TOKCUYHBIMH IPOUCXOsIINE B
BEIIECTBAMHU. KJIETKaX  pacTeHHuH.
19 Apanranus Ypoxk _ | Buewsme  npusnaxu Hudposas
pacTeHuit K | IPaKTHKyM TOBPEAICHIA nabopaTtopusi 1O
JEWCTBHIO Ta30B. pactermi Ouonorun
TOKCHUYHBIMH
20 MexaHU3MBI Ypok - | BeiecTBaMu. .
YCTOHYMBOCTH JeKUuus A,uanTvaum PacTCHIH
pacrenmii " K JEWCTBUIO Ta30B.
HEeOJIArONPHUSTHB MeX%HI/BMH
M daxropam yCTOHHBOCTH
pacteHuit K
21 I'pymnsr VYpoxk - | HeOmaronpusTHLIM Ludposas
YCTOWYMBOCTHU MPAKTUKYM (baKTf’PaM- ['pynmbt nabopatopusi 1O
pactennii. Illkana yCTOHHHBOCTH ouonoruu
OLICHKH pacTeHui.

ra3oyCTOH4YHBOCT
U PacTEHU.




22 Uzyuenue Ypok - Ludporas
COCTOSTHHUSI JIeKLus nabopatopusi 1O
pacTUTENBHOCTH U ouonorun
paspaboTka
poeKTa
03€JICH CHHUSI
CBOETO
MHUKpOpaioHa

23 CHexHbIN TTOKpOB | Ypok - | Cuexubiii mokpoB kak | Ludposas
KaKk  WMHAWKATOp | MPAaKTUKYM | MHJHMKATOp MpoleccoB | Jabopartopus 1O
3arps3HEHHUs 3aKHUCIICHHUSI XUMHUH
MPUPOIHON CpeIbI MPUPOITHBIX cpern.

IIpakTuKyM.
o HccnenoBarenbckast

24 CHexHbIN TOKpOB | Ypok - A . | Hudpoas

pabora  «CHEXHBIN

KaKk  WHAWKATOP | MPaKTHKYM nabopatopusi 1O
MIOKPOB Kak

3arps3HEHHUs XUMHUH
WH/IUKATOP

atMoc(hepHOro
3arps3HeHMUsI

BO3JIyXa

. aTMoc(hepHOro

OKpYXKarolen .

cperthi BO3/lyXa  TOPOJICKOM
cpenpi». N3yuenue
(busnyecKux u
XUMHYECKUX
napaMerpoB cHera

25 Nzyuenue Ypox - | Acummerpus Hudporas
¢bu3muecKnx U | IPaKTHKyM | JHCTOBOTO ammapara | jabopatopus IO
XUMHYECKUX KaK HOKa3aTeNb | XUMHUH
napaMeTpoB CHera CTPECCOBBIX

aKTOPOB.
26 Nzyuenue Ypox k. p Hudporas

TpeboBaHus K BHIAM-

(hU3UIeCKIX U | IPaKTUKyM nmabopaTopust o
OMOWHINKATOpaM.

XMMHYECKUX XUMHUH
Mertozs! OLICHKH

rapamMeTpoB CHera
CTPECCOBOTO

27 Omnpenenenust Ypok - | BOSACHCTBHA Ha

CTENeH! JEKIHS pHaCTeHHH'
JarpS3HEHHS CgJ‘IG,I[OB&T?IIBCKaﬂ
BOIYXA 1o pabora  «Msyuenne
COCTORHMIO $uyxrynpyiomeii
JTUIIaTHUKOB aCUMMCTPHH y

pacTeHuit Kak

28 Onpenenenus Vpok - | ToKa3aTeid  KavecTBa | Tiyghposas
CTETeHU npakTuKyM | CPEbl OOHTAHH. gabopaTopust 1O
3arpsi3HEHUS ouonoruu
BO3/yXa o Lludposas
COCTOSIHUIO nabopaTopust 1O
JMIIAHHAKOB XUMHUH

29 Acummerpus Ypoxk -

JIMCTOBOTO JIeKLus
amnmapara Kak
NIOKa3aTeb
CTPECCOBBIX
(akTopoB.
30 Acummerpus Ypoxk - | IlpakTnueckas Iudporas




JICTOBOTO NPaKkTUKyM | paborta. nabopatopusi 1O
amnrmapara Kak KonnexktusHo- ouonorun
MOKa3aTenb TBOPUYECKOE neno, | Hudposas
CTPECCOBBIX pabora B rpymmnax, | Jabopatopus IO
(hakTOpoB. TBOPYECKUU OTYET XUMHH
31 TpeboBanus K | Ypok - | IlpakTrueckas udposas
BUJIAM- JICKITUS pabora. jJabopaTtopusi 10
OMOWHIUKATOPAM. KomnextusHo- OMOJIOrNU
TBOPYECKOE neno, | Ludpposas
pabora B rpynmnax, | jabopaTtopus 1O
TBOPYECKHUI OTUET XUMUU
32 Meronpl  OLIEHKH | YPOK - | IIpakTueckas Hudposas
CTPECCOBOTO MpakTUKyM | pabora. nabopatopusi 1O
BO3JEHUCTBUS  Ha KomnexktusHo- OMOJIOr U
pacteHus. TBOpPYECKOE neno, | Hudposas
pabora B rpymnmnax, | jadbopaTtopus 1O
TBOPYECKHUI OTUET XAMUU
33 Wzyuenue Ypoxk - | IlpakTruaeckas [udpopas
(daykryupyrolied | npakTukym | pabora. nmabopaTopust mo
ACUMMETPUU y KonnexkrusHo- ouosornu
Oepe3bl  TTOBHCIION TBOPYECKOE neno, | Ludpposas
KaKk  ITOKa3aTems pabora B Tpymmax, | JlabopaTopus o
Ka4yecTBa  Cpensl TBOPYECKHUM OTHET XUMHH
oOuTaHUs
34 Nzyuenue Ypox - | TlpakTraeckas Hudporas
(daykryupyolield | mpakTukym | pabora. nmabopaTopust o
ACUMMETPUHI y KomnnextuBHo- 6uonoruu
JIUTIBI TBOpPYECKOE neno, | Hudposas
CepIIEeTUCTHON pabora B Tpymmax, | JlabopaTopus o
KaK  IOKa3aTens TBOPYECKHUM OTUET XUMUU
KauecTBa  Cpemsl
OoOUTaHMS
KanengapHo-temaTuyeckoe niaHMpPOBaHHe
2 200 oOyuenusn
Nem/m | [lara Tema ypoka | ®opma Bunsi yueOHol | Ucnonb3oBanue
Muan | ®axr (3aHATHS) OpPraHu3aluM | AeATeIbHOCTH JabopaTopHoOro

ypoka

u uudposoro




(3aHsITHSN)

000py10BaHUSA
(menTp «Touka

pocTay)

Meronasl
TUIPOOUOIOTUIECKOTO
aHanusa

Ypok -
JICKIIM S

PaGora co
CIIPaBOYHOMN
JIUTEPATYpPOH,
MPOCMOTP
JKYpHAaJIOB,
BHJIcO(hParMeHTOB,
o0cyxIeHue,
COCTaBIICHHE
ONOpPHOMU CXEMBI,
pabora B rpymmax

Pacuernnie mHIEKCH B
9KOJOTIUYECKOM
MOHUTOPUHTE

Ypok -
MIPaKTUKYM

KomnextusHo-
TBOpYECKOE  [IENO,
pabora B  mape,
TBOPYECKHUM OTYET.
UccnenoBarensckas
pabora.

Hudposas
naboparopusi

ouosioruu
Hudposas
naboparopust
XMMHUH

1o

10

Pacuernpie mHOEKCH B
9KOJIOTIYECKOM
MOHUTOPUHTE

Ypok -
ceMuHap

Pabora co
CIIPaBOYHOMN
JIUTEPATYpPOH,
MPOCMOTP
KYPHAJIOB,
BHIcO)parMeHTOB,
obcyxeHue,
COCTaBJICHHE
OMOPHOM  CXEMBHI,
pabora B rpynmax

Hudposas
naboparopust
ouosoruu
Hudposas
JabopaTopus
XHMUH

10

110

Pacuernrie mHOEKCH B
SKOJIOTMYECKOM
MOHHUTOPHHTE

Ypok -
CeMHUHAp

[TpaxTuueckas
pabora.
KomnnexrusHo-
TBOpYECKOE  JIENo,
pabota B rpymnmax,
TBOPYECKHUM OTUET

CarrpoOHOCTB
OpraHn3MOB

Ypok -
JeKLUs

Pabora c
Pa3TUYHBIMA
MCTOYHUKAMHU
nHhopMaIum,
POCMOTP
NpEe3eHTANH U
BU/ICO(PAarMEeHTOB,
o0cCyXK/IeHne 1ocIie
IPOCMOTpa

XapaKkTepucTUKa  30H

canpoOHOCTH

Ypoxk -
HPaKTHKYM

KonnektnBHO-
TBOpYECKOE  JIENO,
pabota B rpymnmax,
TBOPYECKHI OTYET.
UccnenoBarennckas
pabora.

Hudposas
nmabopartopus

ouonoruu
Hudposas
naboparopusi
XUMUH

oo

oo

Meroauka paboTel C
npobamu 3000eHTOCa

Ypok -
WCCIIC/IOBAaHUE

[IpakTrueckas
pabora.
KonnektusHo-
TBOPYECKOE  [IENO0,
pabora B rpymnmax,




TBOPYECKUN OTYET

8 Coop npob 3000eHTOCA | YpOK [MpakTudeckas Hudposas
®ukcanus mpod MPaKTUKYM pabora. nabopatopusi 1o
KonnexktusHo- Ouonoruu
TBOpueckoe  aeno, | Lludpoas
paboTa B rpynmnax, | 1abopaTopusi o
TBOPYECKHUI OTUET XAMUU
9 Cocrasienue Ypoxk PaGora c
nacropTa MPaKTUKyM Pa3NUYHBIMU
XapaKTepr3yeMoro HUCTOYHUKAMHU
BomoEMa nHpOopMaIuH,
MPOCMOTP
Mpe3eHTalluu ’
BUJIcOPparMeHTos,
00CyXJIeHHuE TO0CIie
MIPOCMOTpa
10 BeisBiieHne  cremneHu | Ypok IIpakTrnueckas Ludposas
AHTPOIIOTCHHOM MPaKTUKyM pabora. nabopatopusi 1o
Harpy3ku Ha BOJHBIN KonnexrusHo- ouoioruu
OMOreorneHo3  MyTéM TBOpUeckoe jeno, | Lludpoas
NpUMEHEHHsT  METo/a pabora B rpymmax, | Jabopatopus 1o
300MHINKAIINH. TBOPYECKHUI OTUET XUMHUHA
11 BreiBienune  creneHu | Ypok KomextusHo-
AHTPOIIOTCHHOM MPaKTUKyM TBOpYECKOE  [IENo,
Harpy3kd Ha BOJIHBIN pabora B rpynmnax,
OMOTeoIeHO3  MYyTEM TBOPYECKUM OTUET.
IPUMEHEHHUsT  MeTofa Hccnenoparenbekas
(bUTOMHIUKAIIUH paborTa.
12 M3yuenme  kadecTBa | Ypok Pa6ora ¢ | Hudposas
BOAbl M3 Pa3IWYHBIX | MPAKTUKYM pa3nuYHBIMU nmabopaTopusi 1O
IIPECHBIX UCTOUHUKOB HCTOYHUKAMHU Ononorun
nHpOpMaIu, Hudporas
MIPOCMOTP nmabopaTopus 10
IPE3EHTALUNU U XUMUH
BHICOPPArMEHTOB,
o0CyXaeHne Iocie
IpoCMOTpa
13 buonHukanus Ypok KonnexrusHo-
3arpsA3HEHUS MPAaKTUKYM TBOpPUYECKOE €O,
ITOYBEHHOHN Cpebl pabora B rpymnmax,
TBOPYECKUM OTYET.
HccnenoBarensckas
paborta.
14 CrtpyKTypa XHBOTHOTO | YpOK IIpakTrueckas
HacleIusi TOYBBl U | NMPAaKTHKYM pabora.
(hakTopbl ero KonnexkrusHo-
pa3HooOpa3us TBOpPUYECKOE €O,
pabota B rpymnmax,
TBOPYECKHH OTYET
15 dayHucTHUeCcKas Ypok [IpakTrueckas Ludposas
OvonHUKaIuMs MPAKTUKYM pabora. nabopaTopusi 1o
KonnexktusHo- ouonorun
TBOpueckoe  aeno, | Lludpoas

pabora B rpymnmax,
TBOPYECKHUM OTUET

nabopaTopusi 1o
XUMUH




16 Dkcmepecc-  METOnbI | YOk - | Pabora ¢ | Hudposas
OLEHKH TOKCHYHOCTH | MPAaKTHKYM Pa3nuYHBIMU nabopatopusi 1o
MOYBEHHON Cpeapl C WCTOYHUKAMHU Ouonoruu
MOMOIIBIO OMOTECTOB uHpOpMAaIH, Ludposas
MPOCMOTP nabopaTopusi 1O
MMpe3CHTaln U XUMHHN
BUJCOPparMeHTosB,
00CYyXJICHHE T0CIIe
POCMOTpa
17 Nzyuenue ¢uzuko- | Ypok - | IIpakTHueckas
XUMHUYECKUX MPAKTUKYM paborta.
IIOKa3aTened  IO4YBbI KonnextuBHo-
MIPUIIKOJIBHON TBOPYECKOE €0,
TEPPUTOPUH pabora B rpymmax,
TBOPYECKHUM OTHET
18 Bnusiaue Ypok - | Pabora ¢ | Hudpopas
TEXHOI'€HHOI'O IIPAKTUKYM pa3IMYHBIMU nabopatopusi 1o
3arpsA3HCHUA Ha UCTOYHUKaAMU GI/IOHOFI/II/I
MTOYBEHHBIX WHpOpMAITHIH, udpopas
0eCr03BOHOYHBIX. MPOCMOTP nabopatopusi 1o
MMpE3CHTAlIN U XUMHHN
BUJICOPparMeHToB,
o0cyXIeHrne Tocie
POCMOTpa
19 Ompenencare Ypox - | IIpakTrueckas Hudporas
KUCJIOTHOCTH MOYBBI C | MPAKTUKYM pabora. n1abopaTopust 110
HIOMOLIBIO KonnexrusHo- ouonoruu
IIPUTOTOBJIEHHBIX TBOpueckoe  zeno, | Lludposas
UH/UKAaTOPOB Ha pabota B rpymmax, | gadopaTopus IO
pacTUTENbHOW OCHOBE TBOPYECKHUI OTUET XUMUH
20 Ompenencare Ypox - | KonnekTuBHO- Hudporas
KHUCIIOTHOCTH  IOYBBI | MPAKTUKYM TBOpPYECKOE  J€J0, | JadopaTtopus IO
Pa3TUYHBIMA pabora B Tape, | Omomorum
crocooamMu TBOpueckmii oT4ér. | Ludponas
HccnenoBarensckasi | 1abopaTopus IO
pabora. XUMHUHU
21 Ompenencare Ypox - | IlpakTrueckas Hudporas
KHCIIOTHOCTH  TIOYBHI | MCCIiefoBaHue | pabora. mabopaTopusi 1o
pa3InYHBIMU KonnexrusHo- Ouonorun
crocobamu TBOpueckoe  neno, | Ludposas
pabota B rpynmax, | mabopaTopusi Mo
TBOPYECKHH OTYET XUMUH
22 Bexoxectp Kpecc- | Ypok- Pabora ¢ | Hudposas
cajlaTa Kak MOKa3aTelb | MPaKTUKyM Pa3nuYHBIMU nabopatopusi 1o
3arpsa3HeHMs! OYBBI MCTOYHUKAMH Ononorun
nHhopMaIum, Hudposas
POCMOTP nabopaTopusi 1o
Npe3eHTALUHU U XUMUH
BUICO(PparMeHTos,
o0CyXJeHre TMocie
poCMOoTpa
23 Bcexoxectsb Kpecc- | Ypok - | Pabora c
cajlaTa Kak MoKa3aTelb | MPaKTHKyM Pa3NuYHBIMA
3arpsa3HeHMs! OYBBI MCTOYHUKAMH
uHpOpMAaINH,
MPOCMOTP

MpE3CHTAU U




BUJC0()ParMeHTOB

24 OHeprus mpopactaHus | Ypok IIpakTrueckas Ludposas
CeMsH OJlyBaHYMKa | MPAKTHKYM pabora. nabopatopusi 1o
JIEKapCTBEHHOI'0,  Kak KonnexktusHo- Ouonoruu
MOKa3aTeb TBOpueckoe  aeno, | Lludpoas
3arpsi3HEHHUs pabora B rpymmax, | Jabopatopus 1o
IIOYBEHHOM CpeJbl TBOPYECKHUM OTYET XUMUH

25 OHeprusi mpopacraHus | Ypok Pabora ¢ | Hudposas
CeMsH OJlyBaHYMKa | MPAKTHKYM Pa3NUYHBIMU nabopatopusi 1O
JIEKapCTBEHHOI'0,  Kak HUCTOYHUKAMHU Ouonoruu
MoKa3aTesnb UHpOpMAIHH, Ludpopas
3arps3HEHHUs MPOCMOTP nabopatopusi 1o
MOYBEHHOM Cpelbl Mpe3eHTalluu ’ XUMUH

BUJIcOPparMeHTos,
00CyXJIeHHuE TO0CIie
POCMOTpa

26 M3yuenne  kadecTBa | Ypok Pa6ota ¢ | Hudposas
IBUIBIBI PACTEHUH KaK | MPaKTHKYM pasInIHBIMA nabopatopusi 1o
ToKa3aTens HUCTOYHUKAMHU ononoruu
3arpsi3HEHHUST  CPEbl WHpOpMAITHIH, udpopas
obutaHus MPOCMOTP nabopatopusi 1o

Mpe3eHTalluu 1 XUMUH
BUJICOPparMeHToB,
o0cyXJeHrne Tocie
IpOCMOTpa

27 M3yuenme  kadecTBa | Ypok KomnextusHo- Hudporas
IBUIBLBI PACTEHUH KakK | MPaKTUKYM TBOpYECKOE  JIeNo, | JabopaTopus IO
IIOKa3aTess pabora B mape, | Ouomoruu
3arpsi3HEHUS cpenbl TBOpueckuii oT4ér. | Ludporas
obuTaHus HccnenoBarenbckas | aboparopus Mo

pabora. XUMHAHU

28 Ompenencare Ypox [IpaxTrueckas
COJIEpP)KaHUSI CBHHLA B | MPAKTUKYM pabora.
3eJEHON Macce KonnextuBHO-
ra30HHBIX TPaB TBOpPYECKOE €O,

pabota B rpynmax,
TBOPUYECKHUM OTUET

29 Onpenenenue Ypok KonnexrusHo- Hudposas
COJIEpP)KaHUsI CBHHLA B | MPAKTUKYM TBOpPUYECKOE  J€J0, | JadopaTtopus 1o
3eJIeHOI Macce pabora B mape, | Omonorum
ra30HHBIX TPaB TBOPYECKHH OTYET.

HccnenoBarensckas
paborta.

30 JloxneBpie 4epBU Kak | YOk KonnektusHo- udposas
WH/IUKATOPBI MPAaKTUKYyM TBOpPUYECKOE  J€J0, | JadopaTtopus 1o
3arpsA3HEHHOCTH pabora B mape, | Ouonoruu
MOYBBI TBOPYECKHH OTYET.

HccnenoBarenbckas
pabora.

31 OKosornueckue Ypok KonnexktusHo-
TPYIIIIBL JNOXKIEBBIX | MPAaKTUKYM TBOpPUYECKOE €O,
YyepBen. pabora B  mape,

32 Bnusinue Ypok TBOPHECKIH  OTHET. Ludposas
KIMMaTHYEeCKUX MPaKTUKYyM Hcenenosatenscras nabopaTopusi 1o
(hakTOpOB U THIA TIOYB padora. Ouonorun




Ha pacHpoCcTpaHECHUE Pa6ora Hudposas
JIOXJICBBIX YEPBEH. Pa3TUYHBIMH J1a00paTopus o
HCTOYHUKAMHU XUMHH
WHpOpMAaIHH,
33 Nzyuenue Ypox IPOCMOTP Hudposas
YUCJIICHHOCTU IMPAKTUKYM IIpe3CHTaluU U Ha60paT0pI/IH 10
JOXKIACBBIX HepBeﬁ B BU I[CO(bpaFMCHTOB, Ouosoruu
Pa3NIUYHBIX obcyxnenne mocne | Lupposas
OHOILIEH03aX Kak POCMOTpa, sabopaTopust 1o
oKas3aTess HaIMCaHue dCCeE. XUMHUHA
CTaOMILHOCTH
IIOYBEHHOH Cpebl
34 Hrorosoe 3ansTue

Cnucok JuTepaTypsbl 1JIs yYUTes
Anexkcees, B.A. 300 BonpocoB u oTBeToB 10 3konoruu /B.A. Anekcees. — SIpociaBib: AkageMus

L.

passutus, 1998.




6.

Bananmun, P.K. Oxonorus: Yenosek u npupoza /P.K. bananmun. — M.: OJIMA-TIPECC, 2001. —
350c.
Kpukcynos E.A., ITaceunuk B.B. Dxonorus. 10 (11) kinacc: Yue6. mist obmieoopas3osart. yueo.
3aBeNeHui. — 5-¢ u3n., mopad. — M.: [Ipoda, 2001. — 256 c.: wi.
JlabopatopHblil pakTHKyM 10 (husnonoruu u bmoxumuu pactenuii. / H.E. [laBnoBckast. —
N3n.Openl’AY, 2003. — 100c.
Psanxun, C.B. Oxonornyeckuit 6ykBaps / C.B. Psmwkun.— CII6.: [Tut-Tan, 1996. — 18]1c.
OnBIT PKOJIOTMYECKOM paboThI co mkoabHuKaMu./ B.M.Cysoposa.-Bonrorpan: Yuurens, 2009.-
189c.
Okonorus. UccnenoBarenbckas nesreinbHocTh yuamuxces./U.I1.Uepenunyenko, Bonrorpan:
VYuaurens, 2010.-134c.

Cnucok JIMTepaTypsl 1JIS AeTell U poanTeJIei.
Aunekcees, B.A. 300 BorpocoB u oTBeToB 1o konorun /B.A. Anekcees. — SIpocnaBnb: Akagemust
passutus, 1998.
Banangun, P.K. Oxonorus: Yenosek n npupona /P.K. bananaun. — M.: OJIMA-TIPECC, 2001. —
350c.
Anrtonemia Meiisiau. borbiias KHUTa SKCIIEPUMEHTOB TS MIKOJIILHUKOB /AHTOHENIa MeiistHn. —
M.: POCMBH-IIPECC, 2004.
Bunuesckuii, A.E. Kak xoaBenun OOH 3amumaior Hanry mpupoy: MOMyJIIpHOE U3AAHUE IS
nereit /A.E. Bunuesckuii. — Mu.: FOuumak, 2005.
Komapoga, H.I'. ['eoskonorust u npupoionoias3oBanue: Yued. [Tocooue mist Boicir [en. yued
saBenenuit / H.I'.Komaposa. — M.: Akagemus, 2003. — 192c.
JlaGopartopHblit sKkomoruueckuil mpaktukyM: (Paxynbratus. kypc) / V.JI. beuinkas. — MH.:
IToau6wur, 1999. — 52c.
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