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2024-2025 y4eOHblii TOI.
AHHOTAILIMS PABOYEH ITPOT'PAMMBI

HaumenoBanue | Pabouast mporpamma Kypca JA0IOJIHUTENbHON 00111e00pa30BaTeIbHOI

IIPOrpaMMbl nestenbHOCTH «HOHBIE SKOIOTH» € HCIIOIb30BaHHEM 000PY/JOBAHUS IICHTPA
€CTECTBEHHO-HAy4YHOH HalpaBieHHOCTH «Touka pocra»

AnpecHOCTb ITporpamma kpyxka «HOHbIE 5K0I0TH» NpeAHAa3HaYeHa A1 ydammxcs 8-9

IIPOrpaMMBbI KJjlacca

Pazpabotunk VYuurens 6uonoruu u xumun Adaynxakosa P.P.

IIPOrpaMMBbI




Pasnean 1. [losicHuTeIbHAS 3aIUCKA
HanpaB/ieHHOCTb _ JIOTIOJIHUTENBHON — oOmiepa3BuBamomeii  mnporpammbl  «lOHBIE  3KOIOTH» -
€CTECTBEHHOHAay4Has. OpUEHTHPOBaHHAs HA OCBOCHHE JIETbMH OCHOB HAayKH 9KOJIOTUU B COOTBETCTBUU
¢ npukazoM Munobpuayku P® ot 29 asrycra 2013r. Ne 1008. EcrecTtBeHHOHay4YHasi HAIIPaBICHHOCTh
onpeneneHa MOBY «Oxktsa6pbckas COII».
OO0pa3zoBaTe/bHbIE Pe3yIbTATHI:

* BJIAJICHME OCHOBAMHU IIOHATUHHOIO ammapara ¥ HayyHOro f3blKa SKOJOIMM: HCIOJb30BaHUE
U3YYEHHBIX TEPMUHOB, IOHATHH, TEOPUIA, 3aKOHOB M 3aKOHOMEPHOCTEH 11 00BSICHEHUS Ha0JII0JaeMbIX
9KOJIOTUYECKUX OOBEKTOB, SIBJICHUI U IIPOLIECCOB, PELICHUS 3a/ay;

* IMOHMMaHHE CIIOCOOOB MOJTYYECHHUS FIKOJIOTUIECKUX 3HAHUN; HAJIMYKE OTIBITA UCIOIB30BAHUS METOOB
9KOJIOTUM C LIEJIBI0 U3YYEHMsI KUBBIX OOBEKTOB, HKOJOTHUECKUX SBJICHUN U MPOLIECCOB: HAOIIOAEHUE,
ONMCAaHUE, IPOBEIACHHE HECIOXKHBIX HKOJOIMUYECKHUX OIBITOB M SKCIEPUMEHTOB, B TOM YHUCIE C
MCIOJIb30BAHUEM aHAJIIOTOBBIX U HU(PPOBBIX MPUOOPOB U HHCTPYMEHTOB;

* yMEHHE peliarh yuyeOHbIe 337a4u 3KOJOTMYECKOrO COJEPKaHUs, B TOM YHCJE BBIABIATh PUUMHHO-
CJIC/ICTBEHHBIE CBSI3U, IPOBOJIUThH PACUEThl, J1eJIaTh BbIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

* BJQJICHUE HaBbIKaMU paboThl ¢ MH(OpMaIMell 3KOJOrMYECKOro COAEp)KaHus, MPEICTaBICHHON B
pasHoii (dopme (B BHIE TEKCTa, TAOJIMYHBIX JAaHHBIX, CXeM, TpadHKOB, JHATrpaMM, MOJICIICH,
M300pakeHmit ), KPUTHIECKOTO aHAIIN3a HHPOPMALIUU U OIICHKH €€ IOCTOBEPHOCTH;

* yMEHHuE IoJb30BaThcs LUppoBoil 1abopaTopueil ¢ HAOOpPaMu JaTYMKOB, MO3BOJISIOIIUE IPOBOJUTH
U3MEpeHus: (PU3MYECKUX, XUMHYECKUX, (U3UOJOTHUECKUX IapaMeTpOB OKpYXKAIOMEeH Cpeabl u
OpPraHU3MOB;

* OBJIQ/ICHUE METOJUKAaMU IIOCTAHOBKU SKCIIEPUMEHTA U METOAAMU 3KOJOTUYECKUX UCCIICOBAHUIA;

* yMEHHUE IUIAHUPOBATh O] PYKOBOJICTBOM HACTaBHHMKA M NPOBOAMTH yuyeOHOE HCCIEOBAHUE WU
MIPOEKTHYIO paboTy B OOJIACTH SKOJIOTMM; C YYETOM HaMEUYeHHOM Lenu (GopMyIupoBaTh MpodiieMy,
TMIIOTE3Y, CTAaBUTh 33/1a4M, BHIOUPATh aJeKBaTHbIE METObI JJIsl UX pelieHus], (opMyIupoBaTh BHIBOJIBI;
yOJIMYHO NMPEACTABIATh NOJyYEeHHbIE PE3YIbTAThI;

* yMEHHUE MHTErpHUpOBaTh HKOJIOTHUECKUE 3HAHUS CO 3HAHUSMM JPYTUX y4eOHBIX MPEIMETOB;

* c(hOpPMHUPOBAHHOCTh OCHOB 3KOJOIMYECKON T'PAaMOTHOCTH: OCO3HAHHE HEOOXOAUMOCTH JEHCTBHHA IO
COXpaHEHHI0 Ouopa3HooOpa3uss W OXpaHE NPUPOJIHBIX HKOCHUCTEM; YMEHHE BBIOMpATh IIEJIEeBbIE
YCTaHOBKH B CBOUX JIEHCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K KUBOHM NMPUPOJE, CBOEMY 310POBBIO U
310pOBBIO OKpYyXatonux. dopma npeabsiBjieHUusi 00pa30BaTeJbHbIX Pe3yJIbTATOB:

JleMoHcTpanuss paboTel ¢ HUGPOBBIMU AaTYMKaMM, MyOJIMYHAs 3alIUTa HCCIEA0BATENbCKOW pabOThI
WM NIPOEKTA.

YPpOBeHbOCBOECHHS IIPOrpaMMbl O3HAKOMMTEIBHBIN: BO3pacT aered oT 14 no 16 jner, cpok OCBOCHHUs
nporpaMMmel — 1 roJ, BpeMs oO0ydeHus — 1 yac B HeZelto.

AKTYaJabHOCTh NMPOTPaMMBbl — BOCIIUTAHHE SKOJIOTUYECKOH IpaMOTHOCTH. JIoKkanbHbIE U TiI00ANbHBIE

U3MEHEHUs B NPUPOJE CBA3aHBl C M3MEHEHHWEM KJIMMAaTa M BIUSHUEM 4YellOBEKa Ha OKPYXKAlOIIYIO
cpeny. AHTPONOTreHHOE BO3AelcTBUE Belanko. HeoOxoaum HaydHbIN MOAXOJ K W3YYEHHUIO NMPHPOJIBI,
Pa3NIUYHBIX B3aUMOJICHCTBUMN, YTOOBI JIydllle TOHUMATh BCE M3MEHEHMsI B OKpYXarollei cpene, 1enaTh
Hay4HbIC BBIBOJbI, CTPOUTH CBOC OTHOIICHWE C OKPYXKAIOIIEH Cpeloil co3uaaTenbHOE, a He
paspymuTensHoe. COXpaHUTh HAIlly IJIAHETY I OYAYIINX MTOKOJICHHH.

Ilenarornyeckasi 1ejieco00pa3sHOCTh MNPOrpaMMBbl: 3aHATHUS TPOBOJATCS B (opme KpyxKka,
IPYIIOBON M MHIMBUAYAIBHOW pabOThl; paboTa ¢ HU(POBBIMU JTaTYMKAMU B KAOMHETE U MaTepHajIoM
uccienoBarenbckoi miomanaku. I[IpuMenstorest pazueie GOpMbI U METOBI pabOThI ¢ O0YYaAIOLUTUMHUCS:




HarJsiHbIe, TPAKTUYECKUE, JTaOOPAaTOPHBIE, HCCIENOBATENLCKHUE, IKCIEPUMEHTAIBHBIC, CIIOBECHBIC.

Hcnonw3ytoress cpeactBa oOpa3oBaTeNbHON ACSTEIBHOCTU: LM(poBas jgabopaTopus IO DKOJIOTHH,

KOMIIbIOTEp, J1TabopaTopHoe 00opynoBaHuE, HHPOPMAIIMOHHbIE HCTOYHUKH, METOJIMKH SKOJIOTHYECKHUX

uccnenoBanuid. [losBisieTcss BO3MOKHOCTh KOJMUYECTBEHHBIX HAOIIOJCHUN M OIBITOB JUIS TOJYYEHUS

JOCTOBEpHON HMH(OpMAIMK O OMOJOTHYECKHX, PKOJOTMYECKMX Iporeccax M oobekrax. Ha ocHoBe

MOJIYYEHHBIX JKCIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSATEIBHO JAENaTh BBIBOJBI,

00001maTh pe3yabTaThl, BBIBISATH 3aKOHOMEPHOCTH, UYTO CHOCOOCTBYET MOBBIIICHUIO MOTHBAIUU

00y4eHHs MKOJLHUKOB. O0yJaromuecss CaMOCTOSITEILHO BEIOUPAIOT TEMY HUCCIIEI0BATENILCKON paboThI

WJIM MIPOEKTa Ha MEPBOM 3aHATUU U 3AIIMIIAIOT B KOHIIE Y4eOHOTr0 roja.

HoBu3Ha mporpaMMbl 3aKJIIOYaeTCs B COAEP)KaHUHM, OpPraHM3alMi 00pa30BaTENBHOTO Ipolecca,

METOJIMKE, METOJUYECKOM OOeCreYeHUH, MPAKTHUYECKON 3HAYMMOCTH - METOJUKH HCIOJIb30BaHUS

IUGPOBBIX JTaTYMKOB IM(PPOBOH JabOpAaTOPUM IO SKOJOTUH Ui TPOBEIACHUS HCCICIOBAHUN U

HKCHEPUMEHTOB; padoTa Ha HCCIEAOBATENLCKOM IUIOMAAKE IO H3YYEHUIO METOJOB 3KOJOTHH;

MIPUMEHEHHUE 3aKOHOB M 3aKOHOMEPHOCTEH B M3y4yeHUH OCHOB 3kojoruu. [Iporpamma obecriednBaeT

HAy4YHBI TOAXOJ B M3YYEHHH OKOJOTMU. 3aMMCTBOBaHO u3 «OOpa3oBareibHas MporpamMma

€CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKON HAIPaBICHHOCTEH MO OWOJOTUU C HCIOIb30BAHUEM

obopynoBanus nieHTpa «Touka poctay. B.B. Bycnakos, A.B. ITetHeeB. Metoandeckoe nocodue. Pazmen

«Qxonoruyeckoe uccienoBanue». Mockba. 2021. Heab: HayuuThcs padboTaTh ¢ LUGPOBHIM

1a00opaTOpPHBIM 000PYIOBaHHEM, OCBOUTH METOJIbI UCCIICIOBAHUI B KOJIOTHH.

3agaum:

Oo0pa3zoBare/ibHbIE:

* (QopmupoBanue y o0ydaromuxcsi yYMEHHI U HaBBIKOB TPOEKTHOM JIeATENbHOCTH, Ja00paTOpHON 1
AKCIEPUMEHTAIBHOM;

* OBJIAZICHUE METOJMKAMU MIOCTAHOBKHU IKCIIEPHMEHTA,

* OCBOEHHE METOOB YKOJIOTHUECKUX MCCIICAOBAHHI, 3aKOHOB ¥ 3aKOHOMEPHOCTEH, TIPaBUIT,;

* (QopmupoBaHuEe YMEHUH MOJIB30BATHCS IUPPOBOH Taboparopueli ¢ HAbopaMu JATIYUKOB,
MO3BOJIAIONINE TIPOBOAUTH U3MEPEHUS PU3NIECKUX, XUMUYECKUX, (PU3HMOTOTHIECKIX
napaMeTpoB OKPYXKAIOIIEH cpeibl 1 OPraHU3MOB;

* QpopmupoBaHUEe YMEHUH MPOBOINUTE aHAJIN3 MTOJYICHHBIX PE3yIbTaTOB, TPUMEHSTH TA0JIMIHBIN
METO/]l, 00OCHOBBIBATD, JIENIaTh BHIBOJIBI, IPEJICTABIATH MPOAYKT CBOCH
OTIBITHOUCCIIEIOBATENIbCKON e TENIbHOCTH, PEIIaTh SKOJIOTUYECKHIE 3a/1a4H.

PazBuBaromue:

* N0OUTBHCS BHICOKOTO YPOBHS YCBOCHUS 3HAHUH, POPMHUPOBAHUS MPAKTUYECKUX HABBIKOB
HKOJIOTHYECKUX MCCIIEOBAHHH, yCTOWYMBOTO POCTA MTO3HABATEIBLHOTO HHTEPECA TKOJIBHUKOB,
CJIeIOBATENbHO, BHICOKOTO YPOBHS yUeOHOW MOTHUBAIINH;

* pa3BHUBaTh YMEHHS HAOIIOJaTh, aHATM3UPOBAThH, CPABHUBATH U 0000IIaTh, JOKA3bIBaTh, TPOBOJAHUTH
HKCIIEPUMEHTHI U UCCIIeIOBAHMUSI.

BocnuraresabHble:

* BOCIHTHIBATH CO3HIATEIHLHOE OTHOIICHNE K OKPYIKAIOIIEH cpeie, aHATH3UPYs POJIb aHTPOTIOT€HHON
HArpy3Kd B COBPEMEHHOM MHUpE, UCCIIEIOBATEIbCKIE KaueCTBA yUCHUKA;

* IMOHHMMAaTh POJIb HAYYHBIX 3HAHWH, COBPEMEHHOTO 000PYIOBaHMUS B

MPOBE/ICHUH SKCIIEPUMEHTOB U HCCIICIOBAHUH IS OTIPE/ICTICHUSI COCTOSIHUSI OKPYKAFOIIEH CpeIbl 1

IIPUHSATUS PELICHUM.

JlanHasi mporpaMMa eCTECTBEHHOHAYYHOUW HAIMPaBICHHOCTH B OOJIACTH DKOJOTHUHU OTPAKAET aCIEKTHI

M3YYEHHs SKOJOTMYECKHX MpoOsieM (3arps3HEHHe I04YB, BOJBI, BO3AyXa U Jp.) CBOEH MECTHOCTH.

N3ydyeHne M MpUMEHEHHE METOJOB DKOJIOTMH TO3BOJIET BBIACHUTH OOMIME OMOJOTHYECKHUX BHJIOB

MECTHOM TEpPUTOPHUH, HWCIONB3Ys MIKAIy TJIa30MEPHOW OIEHKH; TPOBECTH MOHUTOPHHTOBBIC



IPOIEIyphl; COCTaBUTh KaJacTp; KauyeCTBEHHYIO OLIGHKY OOBEKTOB wuccienoBaHus. C MOMOIIbBIO
HM(POBBIX JAaTYMKOB YCTAaHOBUTH YPOBEHb 3arps3HEHHs, COJIEpXKaHUS pa3jIMYHbIX BEIIECTB Ha
UCCIIEIOBATENbCKUX  IUJIOIAJKAaX MECTHOM TEpPpUTOPUH, BBIIBUTaTh MPEANONOKEHUS 00 ux
BO3JICUCTBUSX B HOBBIX YCIIOBHUSX.

Karteropusi o0yuyamoummuxcsi: mporpaMma paccuutana Ha Bo3pact aereid ot 14-16 ner. CocrtaB Ha 2024-
2025 y4eOublii rox: yyamuecs §8-9 kiacca, rpymnmna u3 5-6 4enoBexk.

Cpok peaju3anmu nporpaMmmsl: 1 roa

®opma opraHu3zanuu 00pa3oBaTeJbLHOM AeATEIbHOCTH: KPY)KKOBas, TPYIIOBasi U UHAWBHUYaJbHAs

[0 MCCIENOBaHUAM M d3KcrnepuMmeHTaMm. JlabopaTopHas, mnpakTtuyeckas pabota, Oecena, 3amuTa

IIOJIyYE€HHOT'O IPOIYKTA.

Pesxxum 3ansTuii: 34 yaca, 1 3aHsTHE B HE/IENIO B TEUCHHUE YI€OHOTO To/1a.

IInanupyemsl pe3yJbTaThl:

3HaTh!

* OCHOBHBIE IIOHATHUS, 3aKOHBI ¥ 3aKOHOMEPHOCTH B 9KOJIOTHH;

* METOJMKH paboThl ¢ HU(PPOBBIMU IATYNKAMU IO SKOJIOIMH,METOABI 3KOJIOTNYECKUX HCCIEJOBAHUM.

* YMerb:

* MpHUMEHATH HU(POBBIC JATYNKH, Ta0OpaTOPHOE 000PYIOBAaHHE B SKCIIEPUMEHTAX U HCCIIEJOBAHUSX;

* IPUMEHATH METOBI DKOJIOTUYECKUX UCCIIEI0OBAHUM;

* 00paOaTbIBaTh MOJIyUYECHHBIE PE3YIbTAThI, COCTABIIATH TAOIHILIbI, CXEMBI, JA€IaTh BEIBObI;

* BBIIOJIHATH IPOCTEHIINE IKCIEPUMEHTBI, UCCIIEIOBAHMS;

* HCIIOJIb30BaTh pa3jnyuHble HH(POPMALIMOHHBIE TPOAYKTHI;

* 0pOpMIIATH U MyOJIIMYHO MPEACTABIATH IPOAYKT: UCCIIEN0BATENILCKYIO paboTy WIN

IIPOEKT;

* JEMOHCTPHPOBATh yMEHHUE paboTaTh ¢ NTU(POBBIMH JATIYHNKAMH IO IKOJIOTHH;

e paboTaTh B TIpynne ¥ WHAMBUIYAIbHO, MPOJYKTHBHO B3aUMOJEHUCTBOBATH MEXAY pPa3HBIMU
Y4aCTHHKAaMHU 00pa3oBaTeIbHON MPOrPaMMBI.

Komnerenuum:

IIpeameTHbIe:

* (QopmupoBaHuE [IEHHOCTHOTO OTHOLIEHMS K KHUBOM IPUPO/IE;

* yMEHHE MPUMEHSTh CHUCTEMY JKOJOTWYECKUX 3HAHUN: PACKPBIBATh CYIIHOCTb YXHUBOTO, HA3bIBaTh
OTIMYMS JKUBOTO OT HEKUBOTO, MEPEUYMCIATH OCHOBHBIE 3aKOHOMEPHOCTH OpraHU3alluy,
(YHKIIMOHUPOBaHUSI OOBEKTOB, SIBJICHHUI, IMPOLIECCOB KUBOM MIPUPOJBI B €r0 E€IUHCTBE C
HEXUBOU MIPUPOIOL;

* BJIAJICHME OCHOBAMHU TIOHATUHWHOTO ammapara ¥ HayyHOro s3blKa SKOJOTMM: HCIOJb30BaHUE
U3YYEHHBIX TEPMUHOB, IMOHATUH, TEOpUH, 3aKOHOB M 3aKOHOMEpPHOCTEH i OOBsSCHEHHs
HaOJII01aeMBIX 3KOJIOIMYECKHX OOBEKTOB, SIBICHHH U MPOLIECCOB;

* TOHMMaHHUE CIOCOOOB MOJYUYEHHUS SKOJIOTMUECKUX 3HAHUN; HAJIMUUE OMbITa UCIIOJIb30BaHUS METOJIOB
HKOJIOTUM C LENbI0 M3YYEHHUS >KMBBIX OOBEKTOB, HKOJOTHYECKUX SIBICHHUH M IPOLECCOB:
Ha0JIt0/IeHne, OMMCaHUE, TPOBEICHNE HECIOKHBIX KOJOTUYECKUX OMBITOB M SKCIIEPUMEHTOB, B
TOM YHCJIE C UCIIOJIb30BAaHHEM aHAJIOTOBBIX U U(POBBIX TPUOOPOB U HHCTPYMEHTOB;

* yMEHHE XapaKTepu30BaTb OCHOBHbIE TPYIIIBI OPraHU3MOB B CHCTEME OPTaHHYECKOro Mupa (B TOM
quclie BUPYCBl, OakTepuu, pacTeHusi, TrpuObl, KUBOTHBIE): CTPOEHHUE, IPOLIECCHI
KU3HECSATENIbHOCTH, UX MTPOUCXOXKACHHE, 3HAUCHHE B IPUPOJE U KU3HU YEIOBEKa,

* c(hOpMHUPOBAHHOCTb TpEACTaBICHUI 00 OCHOBHBIX (haKTOpax OKpYXKaollell cpeabl, UX pOJIu B
AKHU3HEESATEIbHOCTU U 3BOJIOLUN OPraHU3MOB; MIPE/ICTaBICHHE 00 aHTPOIIOT€HHOM (PaKTOpeE;

* c(hOpMHUPOBAHHOCTb MPEACTaBICHUI 00 3KOCHCTEMaX M 3HAUEHUH OMOPa3HOOOpasus; O rI00aJbHBIX
HKOJIOTHYECKUX MPOoOIeMax, CTOSIIUX Mepes] YeI0OBEYECTBOM U ClIoco0ax UX MPeoa0JIeHuUS;



yYMEHHUE pemaTh yueOHbIe 33aJjaui 3KOJOTMYECKOTO COZepKaHusl, B TOM YHCIIE BBIABIATH MPUYUHHO-
CIIEICTBEHHBIE CBSI3U, MPOBOAMUTH PACYEThl, JeNaTh BHIBOJABI HAa OCHOBAHUM TOJYYEHHBIX
pE3yJIbTaTOB;

YMEHHUE CO3/1aBaTh M IPUMEHSATH CJIOBECHBbIC U TpadUuecKue MOJeTu sl OOBSCHEHUS CTPOCHHUS
KHUBBIX CUCTEM, SIBJICHHUI U MPOLIECCOB KUBOM MPUPOIBL;

BJIaJICHHE HaBBIKAMU paboThl ¢ MH(OpPMAIMEl 3KOJOTMYECKOrO COAEp)KaHUs, MPECTaBICHHON B
pasHoil ¢opme (B BuAe TEKCTa, TaOJWYHBIX JAaHHBIX, CXeM, I'padUKOB, JUarpamm, MoeleH,
n300pakeHmit), KPUTHUECKOTO aHain3a HHPOPMALMU U OLEHKH ee JocToBepHOocTH; [ ymenue
IUIAHUPOBATh MOJ PYKOBOACTBOM HACTaBHUKA M MPOBOJAUTH y4eOHOE HCCIEIOBaHUE WIIH
MPOEKTHYI0 pPabOTy B OOJACTH SKOJOTMH; C Y4YETOM HAMEYEHHOH neinu (GopMylInpoBaTh
npoOyieMy, THUIOTe3y, CTaBUTh 3aJauyd, BBIOMpATh aJCKBAaTHBIE METOIBI Ui UX pEIleHus,
(bopMyIHpOBaTH BBIBOIBI; ITYOJIMYHO MPECTABIATH MTOJyYCHHBIE PE3yIbTATHI,

YMEHHE UHTErPUPOBATh HKOJIOIMUYECKHE 3HAHUS CO 3HAHUAMHU JPYTUX YIEOHBIX MPEIMETOB;

c(hOpPMUPOBAHHOCTH OCHOB 3KOJIOTUYECKOW IPaMOTHOCTH: OCO3HAHUE HEOOXOAMMOCTH JIEUCTBUH MO
COXPAaHEHHI0 OMOpa3HOOOpa3usl U OXpaHe MPUPOAHBIX SKOCUCTEM; YMEHHE BHIOMPATH 1I€JIEBbIE
YCTaHOBKM B CBOMX JCHCTBUSIX M IOCTYIKAaX IO OTHOIICHHIO K KHBOW TMPHUPOAE, CBOEMY
3J10pPOBBIO U 3/I0POBBIO OKPYKAIOIIHX.

MeTanpeaMeTHbI€:

ba3oBble Jornyeckne aeMcCTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU KOJIOTHYECKHX OOBEKTOB (SIBJICHUN);

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIMU KOJIOTUIECKUX 00BEKTOB, OCHOBAHUS JIs
0000IIeHUS 1 CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATIN3a;

C YY€TOM MPEUIOKEHHON SKOJIOIMYECKON 3aJaud BBIABIATH 3aKOHOMEPHOCTH U INPOTUBOPEUUS B
paccmarpuBaeMbIX (akTax W HAOMIOAEHMSX; TMpeajaratb KpPUTEPHHM JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

BBISIBJIATH 1€(DUIIUTHI MH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIsl peIlICHHs TOCTaBIEHHON 3a/1au;

BBIABJIATh  NPUYMHHO-CICJACTBEHHBIE  CBSA3M INPU  M3YYEHUU  DKOJIOTMUECKUX  SIBJICHUH,
B3aMMOJICHCTBUII M TPOIIECCOB; JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JEIYKTHUBHBIX M
MHAYKTHUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUeHUH MO aHaJIOruu, (popMynupoBaTh TMIIOTE3BI O
B3aMMOCBSI3X;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO pelIeHUs Y4eOHOM HKOJIOTMYECKOM 3aaauu (CpaBHMBATh
HECKOJIbKO BapUaHTOB pellIeHUs], BRIOUpaTh Hanbosiee MOIXOAAMMI ¢ yUeTOM caMOCTOSITEIbHO
BbIJIEJICHHBIX KpuTepueB). ba3oBble nccienoBarebckue 1elCTBUA:

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENBCKUII HHCTPYMEHT IO3HAHHS;

(opMyIMpOBaTh BOMPOCHI, (PUKCUPYIOLIME pa3pbIiB MEXKIY PEaIbHBIM M JKENaTeIbHBIM COCTOSIHUEM
CUTYalluH, 00bEKTa, U CAMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE;

¢dopmHupoBaTh TUIOTE3Yy 00 HUCTHMHHOCTH COOCTBEHHBIX CYXAEGHUH U CYXKIEHUH Jpyrux,
apryMEeHTHPOBATh CBOIO MO3UIMIO, MHEHHE;

IIPOBOAUTH IO CaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOKHBIA 3KOJOTHYECKHM
SKCIIEPUMEHT, HEOOJBIIOE HCCIEI0OBAaHUE MO YCTAHOBJIIEHHIO OCOOEHHOCTEH 3IKOJIOTHYECKOro
00bEKTa M3y4YCHMs, NPUUYUHHO-CIEJCTBEHHBIX CBA3€M UM 3aBHUCHUMOCTEH SKOJIOTHYECKHX
00BEKTOB MEXTYy CO00ii;

OLICHUBATh NMPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIMHU, MOJYYEHHOW B XOJE 3KOJOTHYECKOIrO
UcCclieIoBaHus (IKCIIEPUMEHTA);

CaMOCTOATENbHO  (OPMYIUPOBaTh OOOOIIEHWST M BBIBOALI IO pe3yJbTaTaM MPOBEACHHOTO
HaOJIIO/IEHUs, ONbBITA, HCCIEJOBAHMS, BIAJETh HHCTPYMEHTAMH OLIEHKH JOCTOBEPHOCTH
MOJIYYE€HHBIX BHIBOJIOB M O0OOIICHHIA;



* NPOrHO3UPOBATh BO3MOXKHOE JAJIbHEHIIEE pa3BUTHE SIKOJOTUUECKHUX MPOIIECCOB U UX IMOCIE/ICTBUS B
AQHAJIOTUYHBIX MU CXOJIHBIX CUTYyallUsX, a TAaK)K€ BBIABUTATH MPEINOIIOKEHNU 00 UX pPa3BUTHH
B HOBBIX YCJIOBUSIX.

PabGora ¢ undopmanmeii:

* MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpOChl IPHU MOHCKE M OTOOpE SKOJIOTMYECKOM
MH(OPMALIUY WM JAaHHBIX U3 UCTOYHUKOB C YYETOM MPEIJIOKEHHONW yueOHOU HKOJIOTHYECKOM
3a/1a4u;

* BBIOMpATH, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH IKOJIOTUUECKYIO HH(POpMALIHIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHUS;

* HaxOJUTh CXOAHBIE ApryMEHThl (IOJITBEP)KIAIOLIME WM ONPOBEpPraroiiue OAHY M Ty K€ HUJCH,
BEPCHIO) B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

* CaMOCTOSITEIbHO BBIOMPATh ONTUMaJIbHYIO (OpMY MpeAcTaBiIeHUS UH(POPMALIUU U WILTIOCTPUPOBATH
pemraeMble  3a/laddl  HECIOXHBIMA CXEMaMH, JuarpaMMaMd, WHOW rpadukoil U ux
KOMOMHAILIUSIMH;

* OIEHUBATh HAJCKHOCTh JKOJOTHYECKON HMH(OPMALUU MO KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM
Wi cOpMyYIMPOBAHHBIM CAMOCTOSITENIBHO;

* 3} dexTUBHO 3aNIOMUHATH U CUCTEMATH3UPOBATH HH(OPMAITHIO.

*  YHuBepcajbHble KOMMYHUKATHBHbBIE el CTBUS

* OOmenue:

-BOCIIpUHUMATh W (HOPMYJTUPOBATh CYKIEHHUS, BBIPAXaTh OMOIMU B TMPOIECCE BBIITOJIHEHUS

MPAKTUYECKUX U JTa0OpaTOPHBIX PadOT; BeIpakaTh ce0sl (CBOIO TOUKY 3pEHUsI) B YCTHBIX U MUChMEHHBIX

TEKCTax;

-pacrio3HaBaTh HeBepOaldbHBIE CPE/ICTBA OOIIEHUS, TOHUMATh 3HAUYEHUE COLMATIbHBIX 3HAKOB, 3HATH U

pacno3HaBaTh NPEINOCHUIKN KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IMKTHI, BECTH MEPETOBOPHI;

-IIOHUMATh HAMEPEHUS IPYTUX, MPOSIBIATH YBAXUTEIbHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOI

dhopme GopMyITHpPOBATH CBOU BO3PAKECHHS;

-COMOCTABIISATh CBOU CYXKJICHUS C CYKICHHUSIMH JPYTUX YYaCTHUKOB JMajora, OOHapyKUBaTh pa3iniue

M CXOJICTBO MO3HIIHIL;

-IyOJIMYHO TPEJCTABIATH PE3YyIbTAThl BBIIOJHEHHOTO HKOJIOTMYECKOTO ONbITa (IKCIEPUMEHTA,

HCCTIEIOBAHUS, TIPOEKTA);

-CaMOCTOATEIbHO BHIOMpaTh (OpMAT BBICTYIUICHHMSI C Y4ETOM 3a7ad Mpe3eHTalud U OcoOeHHOCTeH

ayJIMTOPHH U B COOTBETCTBHHM C HUM COCTAaBJISITh YCTHBIE M NMHUCbMEHHBIC TEKCTHI C MCIOJIb30BAaHUEM

WJUTFOCTPATUBHBIX MAaTE€pPUAJIOB.

CoBMecTHasi 1eITeJILHOCTD (COTPYAHMYECTBO):

-TIOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIMBHUAYaJIbHOW pabOTHI MPHU pEIICHUH

KOHKPETHOW JKOJOTMYECKON MpoOieMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHsSI TPYIIOBBIX

(dbopM B3aMMOJICHCTBYSI IPU PEIIICHUH MTOCTABICHHON yueOHO! 3a/1auH;

-IIPUHUMATh 1I€JIb COBMECTHOM JI€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JNEHCTBUS MO €€ JOCTUKEHHUIO:

pacmpeenaTh poJH, JOrOBapUBaThCs, 00CYXKIaTh MPOIECC M PE3yIbTaT COBMECTHOW PabOTHI; YMETh

000011aTh MHEHHSI HECKOJBKHUX JIFOJCH, POSIBIISITH TOTOBHOCTh PYKOBOJUTH, BBIMOJIHATH MOPYUCHHUS,

MOAYUHSTHCS;

-IJIAaHUPOBATh OPraHU3allMI0 COBMECTHON pabOThl, OIPEENSITh CBOIO POJIb (C YUETOM MPENNOUYTEHUN U

BO3MOKHOCTEH BCEX YYaCTHUKOB B3aMMOJEIHCTBUSA), paclpeAeisaTh 3aaud MEXKIY YJIe€HAaMU KOMaH/IbI,

Y4acTBOBATh B TPYNIOBBIX (hopmax paboThI (00CYX)IeHUSI, OOMEH MHEHHSIMHU, «MO3TOBBIC MTYPMbBI» H

WHBIE);

-BBIIIOJIHATH CBOIO 4YacTh pabOThI, JOCTUTaTh Kaue€CTBEHHOI'O pe3yjbTaTa MO CBOEMY HAINPaBJICHUIO U

KOOPJAMHHUPOBATH CBOU JEHCTBUA C APYTUMU YWIEHAMU KOMAH/IbI;



-OIICHMBAaTh KAa4yecTBO CBOETO BKJIaga B OOHIMI MNPOAYKT MO KPHUTEPHSIM, CaMOCTOATEIBHO
chOpMyTMPOBAHHBIM YYaCTHHKAMH B3aWMOJICUCTBUSI; CPAaBHUBATH PE3yIbTaThl C MCXOAHOMN 3adauell u
BKJIaJ] KaX/JOr0 4jieHa KOMaHJbl B JOCTH)KEHHUE PE3yJIbTaTOB, pa3fesiarTh chepy OTBETCTBEHHOCTH U
IIPOSABIIATE TOTOBHOCTh K INPEJOCTABICHUIO OTYETa IEepe] TIpYIIOoN; -OBJIaJIETh CUCTEMOU
YHHUBEpPCAJbHBIX ~KOMMYHHKAaTHUBHBIX JEHCTBUH, KOTOpas oOecreunBaeT c(HOpMHUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB U 3MOLMOHAJILHOTO UHTEJIEKTA.

YHuBepcajibHbIe peryJsiTuBHbIE JeiicTBUA CamMoopraHu3amus:

-OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOAAaX MPUHATHS pELICHUN (MHAUBUAYAIbHOE, IPUHATUE PELICHUS
B I'PYIIIE, IPUHATHE PEIICHUH TPYIION);

-CaMOCTOSITEIIPHO COCTABIIATH aJTOPUTM PELICHUs 3a7auul (MU €ro 4acTh), BEIOUPATh CIIOCOO perieHus
y4eOHOM HKOJIOTMYECKOM 3a/laud C Y4€TOM HMEIOIIUXCS PECYypCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATH IIpe/jIaraéMble BApUAHThI PELLICHUN;

-COCTaBJIAThH IUIAH ACMCTBUM (IUIaH peanu3alii HAMEYEHHOIO ajJrOpUTMa PeIIeHUs1), KOPPEKTUPOBATh
NPEUIOKEHHBI AITOPUTM C YYCTOM IOJyYEHHMS HOBBIX HKOJOTHYECKHX 3HAHUH 00 H3ydyaeMoM
HKOJIOTHYECKOM OOBEKTE;

-JIeJIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

JINYHOCTHBIE Pe3yJIbTAThI

I'pa:knanckoe BocnnuTanue:

-TOTOBHOCTh K Pa3HOOOpPA3HON COBMECTHOM AEATEIHLHOCTU MPH BBHIMOJIHEHUU HKOJIOTUYECKUX OIBITOB,
9KCIIEPUMEHTOB, UCCIEAOBAHUN U POEKTOB, CTPEMJICHUE K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIIH.
JcTeTH4YecKoe BOCIIUTAHUE:

-OpHEHTAallUs B I€ATEIbHOCTU Ha COBPEMEHHYIO CUCTEMY AKOJIOTMUECKHUX HAYyYHBIX IPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPO/IbI, B3AMMOCBS3SIX YEIOBEKA C MPUPOJHON U COLIMAIBHON
Cpeaoi;

-pa3BUTHE HAy4YHOH JI0003HATEIBLHOCTH, MHTEpEca K HSKOJIOTMYECKOH HayKe M HUCCIIe0BAaTEIbCKOM
NeSITENIbHOCTH;

-OBJIaJICHUE OCHOBHBIMHM HABBIKAMU MCCJEI0BATENBCKOM IEATETbHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHe:

-OpHUEHTallUs Ha MPUMEHEHHE PKOJOTMUYECKUX 3HAHWM I pelleHus 3a/1ad B O0JIaCTH OKpY)KaroleH
Cpelibl, IUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX MOCJEICTBUN AJI1 OKPYXKAIOLIEH cpebl;
-TIOBBILICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpPbI, OCO3HAHHE IJI00AbHOTO XapaKTepa KOJIOTHYECKUX
npobsieM M NyTed MX pelIeHHs; aKTUBHOE HENpUATHE JEHCTBUM, MPUHOCAIIMX BpPEI OKpYXKaroulei
cpene;

-TOTOBHOCTb K Y4aCTHIO B PAKTUYECKOM EATEIbHOCTH 3KOJIOTHYECKONW HAIIPABIEHHOCTH.

AnanTtanus 00y4anumerocss K U3MeHAIOIMMCS YCJI0BHAM CONMAJIBLHON ¥ IPUPOIHOM CPeabI:
-OCBOCHHE OO0YyYalOUIMMUCS COLMAIbHOIO OIbITa, HOPM U NPaBHJI OOLIECTBEHHOI'O IOBEACHUS B
rpynmnax M cooOLIecTBaX MpPHU BBHINOJHEHWH SKOJIOTMYECKMX 3a]ad, MPOEKTOB M MCCIeOBaHUH,
OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;

-0CO3HaHUE HEOOXOAMMOCTH B ()OPMHUPOBAHUN HOBBIX 3KOJIOTMYECKHX 3HAHUN, YMEHHE
(bopMynupoBaTh UIEH, MOHSATHS, TUTIOTE3BI 00 IKOJIOTUYECKUX 0OBEKTAX U SIBICHUSAX, OCO3HAHHE
nepuuTa COOCTBEHHBIX HKOJIOIMUECKUX 3HAHUMH, MIIaHUPOBAHUE CBOETO PA3BUTHS;

-yMEHHE ONEpUpPOBaThb OCHOBHBIMHM MOHSITUSMHM, TEPMHUHAMU U TPEJCTABICHUSMU B O0JACTH
KOHLEMNIUN YCTONYMBOTO Pa3BUTHS;

-yMEHHUE aHaJM3UPOBaTh U BBIABIATH B3aUMOCBS3HM MPUPOIBI, OOIIECTBA U SKOHOMHKH; OLIEHUBAaHUE
CBOMX JIEHCTBUN C YYETOM BIMSHMSI Ha OKPYXAIOUIYIO CPENy, JOCTH)KEHHS L€l M IPEOAOJICHUS
BBI30BOB M BO3MOXHBIX I100AJIbHBIX MOCIEACTBHIMA.



Pa3nes 2. Conep:xanue nporpaMmbl Y4eOHO-TeMaTH4YeCKUH IJIaH

No HaumenoBanue paznena | Beero B ToMm uucie 3agaTHa
n/m 4acoB
TEOPETUUECKHUX MPaKTUYECKHUX
1 Mertoap! uccaeaoBanus B | 15 5 10
9KOJIOTHH BBogubrit
KOHTPOJIb — TECT.
2 OKOCUCTEMBI 14 6 8
Texymmit
KOHTPOJIb — TECT.
3 JlonoTHUTEIbHEBIS 5 1 4
DKOJIOTHYECKHUE
HCCIEI0BaHUS
dopma KOHTPOJIS B Hrtoroseiit KOHTPOIJb. | UTOroBBIN
TCUCHUC yqe6H0r0 roga Hy6J'[I/ILIHaﬂ 3alra KOHTPOJIb.
MPOCKTA UITH JemoncTpanms
UCCIIEIOBATENLCKOM | PabOTHI ¢
padoThI nu(ppoBbIM
JIaTYHUKOM I10
BBIOODY
oOyuaromierocs
JIaThl K BPEMCHH
JIEMOHCTpPAITUH
Hroro 34 12 22

Coaepixanue y4eOHO-TeMaTHY€CKOI0 IJIaHA NPOrPaMMBbI
Pazjnen 1. MeToab! ucciienoBanus B 3koJoruu. 15 yacos Teopernueckuii
MaTepuall. 5 4acoB.

MeTtobl UCCIIEJOBAHUM. IToneBble (MapuIpyTHBIE, CTallMOHApHBIE, onucaresbHbIE,
IKCIIEpUMEHTANIbHBIE), o0mnue, mkama [pyne, mxkana Xynbra, OWOWMHAMKAIUSA, OIHCAHUE,
HaOJI0ICHNe, HKOJOTHYECKUT MOHUTOPUHI (OMOMOHUTOPHUHI, MOHUTOPHUHI OKpYKAIOIIEeH Cpebl,
MOHHUTOPHUHI TJ00albHbIN, MOHUTOPUHI PETHOHAIbHBIH, MOHUTOPUHI 0a30BbIN); KagacTp (BOAHBIH,
J€TepUOPALIMOHHBINA, 3€MENbHbIM, JIECHOW, 0c000 OXpaHSeMBbIX TEppPUTOpUl U  OOBEKTOB,
IIPOMBICIIOBBIN, PEKPEallMOHHBIN, payHUCTHUYECKUH U (IOpUCTUUYECKUN); (PU3HUECKUH U XUMUYECKUI
METO/Ibl, KAUECTBEHHAs Y KOJMYECTBEHHAs OLICHKA; METOJ MOJAEINPOBAHNUS; COLIMOIOTMYECKHH.
[IpaxTtuka: 10 gyacos

1.IToneBsle MeTOABI. 4 yaca.

BBOHBIN TECT Ha 3HAHKWE OCHOB HKOJIOTUH U3 IPOrPaMMBbI 110 OMOJIOrHH 3a Kypc 5-9 kitaccos.

A)Ha BbIOpaHHOHM uHccrieoBaTeNnbCKOM Iuomagke (OyJeT SBIATbCA CTallMOHAPHOMN)OMPEnesoT
MoJieBOM MeTon (TpyIa: CTallMOHApHBIN), MpUMeHsd ImKany XyinbTa Mo S5-0anmbHOW cucteme (Min
Hpyne). ukcupyroT o0mire BUA0B. YUET roJI0COB MTHII.

b) Pabora ¢ pmarunmkamum kuciaopoga, pH, Xpopua-HOHOB, OCBEIIEHHOCTH, TEMIEpPATYypHl,
OTHOCHUTEJIbHOM BJIAKHOCTH.

2.IloneBble MeTOBI (TPYIIA: MapIIPYTHBIN). 2 yaca.

A) Oxpansiemble BHUABI Ha wucciexyemoil momanke. Kpacnas kuura PecnyOnmku Tartapceral.
deHosoruueckoe  HaOJMIOJIEHWE 332  COCTOSSHUEM  BBIODAHHBIX  BHJIOB. CocraBnenue
MHBEHTapHU3allMOHHOTO CIIHCKA.

b) Pabora ¢ naTunkamu TeMieparypsl.

3. IloneBble MeTOBI (TpyIIa: OMKCATENbHBIE). 2 yaca.



A)Ha cramuoHapHOW WCCIeAyeMOi IUIOIIAJKE TPOBEJACHHE OHOMOHHTOPHHTA, (DUKCHpPOBAHUE
pe3ynbraToB. CocTaBieHue (payHUCTHUECKOTO U (IIOPUCTUYECKOTO KaacTpa MIIOMAAKH.

b) Pabora ¢ natunkamu kucnopoaa, pH, Xxpopua-noHoB, OCBEILIEHHOCTH, TEMIIEPATYPbl, OTHOCUTEIbHOM
BJIa)KHOCTH, OCBEILIEHHOCTH.

4. IloneBble MeTOABI (TpYyIIIA: SKCIIEPUMEHTAJIbHBIN).2 Yaca.

A) Xumuueckuit Metoa uccienoBanus riomaaku. CocTosHue BOJbI, TOYBBI, Bo3ayxa. CocTaBieHue
TaOJIUIIBL.

b) Pabora ¢ natunkamu kucinopoaa, pH, Xpopua-uoHoB, OCBEIIEHHOCTH, TEMIIEpaTypbl, OTHOCUTEIbHOM
BJIAYKHOCTH.

Pa3nen 2. Dxocucrembl. 14 yacoB. Teopernueckuii MaTepua. 6 4acos.

1. I'pynmsl axog0ruueckux (GakTopos (abnoTuyeckue, OMOTUYECKHE, aHTPOIIOTEHHBIE).

2.3aKOHOMEPHOCTH ACMCTBUSI SKOJIOTHUECKUX (paKkTopoB. B3anMosnusiHue HhakTopos.

3.Oxonornyeckue 3akoHbl U npasuia. [Ipasuno beprmana.

4, Dkonoruyeckue 3aKoHbI 1 npaBuia. [IpaBuno AseHa.

5. ATpO3KOCHCTEMBI U UX OTJINYUTENIbHBIE XapaKTEPUCTUKH.

6. ['mo0anpHbIEe IKOIOTUYECKUE TPOOIEMBI, UX TPYIIIBI U XapaKTEPUCTUKH.

[IpakTuka. 8 yacos.

1. lemoHcTparmsi paboThl ¢ AaTdukamu: KUciIopoja, pH, Xpopua-MOHOB, OCBEIIEHHOCTH, TEMIEPATYPHI,

OTHOCUTENBHOM BIIAXKHOCTH. Pemenne sxonornyeckoit 3anaun nu3z @UITA.

2.JIaboparopnas pabota. Pabota ¢ marunkamu temnepatypsl, pH, kucinopoaa, ocBemie¢HHOCTU. Biusiaue
COYETaHMsI  BKOJOTMYECKUX (bakTopoB Ha MHTEHCUBHOCTH (poTocuHTe3a. Tekymit

KOHTPOJIb — TECT.

3-4.JTaboparopuast pabora. Mexanu3m paboTsl npaBuwia beprmana. Pabora ¢ garymkamu TemmepaTypebl.

Pemenue sxomornueckon 3amaun nu3s OUIIN.

5-6.JIabGoparopnast pabora.Jloka3aTenbCcTBO (U3MUECKOTO MeXaHm3Mma npaBmia AjuieHa.Pabora ¢

naTYMKaMu TeMiiepatypsbl.Pemenue sxonornyeckont 3agaun uz GUIN.

7. JJaboparopHas pabora. OrieHKa cofiep>kaHUsi HUTPATOB B pacTeHHUsX. Pabora ¢ gaT4MKaMUHUTPAT-

noHOB. Pemenue skonornyeckou 3agauu uz OUIIN.

8.IlpakTnueckass U JeMOHCTpauMoHHas pabota. IlapHukoBbiil 3¢dekT u rnodaibHOE MOTEIIIEHUE.

PaGora ¢ naruynkamuTeMnepaTypbl, OTHOCUTENLHOMN BIaXXKHOCTH BO3yXa, KHcIopoaa, pH.

Pa3nea 3. O6s13aTe/ibHBbIE IKOJTOTHYECKHE UCCIEOBAHMSA. 5 YaCOB.

Teopernueckuii Matepuai. 1 yac.

Metoauku paboTsl ¢ HMPPOBBIMU JaTUUKAMH.

[IpakTuka. 4 yaca.

[IpakTnueckast JeMOHCTpalMs ydauuMmucss paboTel ¢ jgatuukamu. [loaroroBka K  3amute

HCCIIeIOBATENECKOM pabOThI UK MpoeKTa. ITOroBbIif KOHTPOJIb.

1. PabGota ¢ nmarunkamu pH, MHOUMKATOpHBIE MOJOCKH, HUTPAT HOHOB U XJIOPUJ HOHOB. MeTojbl

U3MepeHus: abMoTHYeCKUX (PaKTOPOB OKpyXKaroliel cpensl (onpeneneHue PH, HUTpaToOB U XJIOPUIOB B

BOJIE).

2.Pabora ¢ nmaTumkoM ormpeneneHus yrapHoro rasa. OleHKa YpOBHS 3arpsi3sHeHHsT aTMoc(epHOro

BO3/lyXa BEIIECTBAMH, MIOMAJAIOUIMMK B OKPYKAIOIIYIO Cpey, B pe3yibTare padoThl aBTOTPAHCIIOPTA.

3.PaboTa ¢ 1aTuMKaMu OCBEIIEHHOCTH, EMKOCTH Ui BOJIbl. DOTOTpONU3M y pacTeHuil. Pemenue

skosnornyeckon 3anaun uz GUIIN. Pazgea 3. @opmMbl KOHTPOJISI M OLIEHOYHbIE MATEPHAJIBI.

BBoaHbIM KOHTpOJIb. BhINMONHEHNE TecTa HAa 3HAHME OCHOB KOJOTMU U3 MPOrpaMMBbl 110 OHOJIOTHH 3a

Kypc 5-9 kmaccoB. Tect cocroutr m3 10 BompocoB ¢ BbeIOOpoM 1 oTBera Ha Kaxkaeli. Kpurepuu

oueHuBanus. MakcumanbHo 10 6armioB. 3a oAMH NpaBUIIbHBIN OTBET — 1 Gast.

Bayuer 9-10 | 8-7 | 6-5 |




Orenka 5 4 ‘ 3

Texkymmii KOHTpOJb. BpIMoNHEeHWe Tecta Ha 3HaHWUE pabOTHI TUQPOBBIX JATYUKOB M METO/OB
MCCIICIOBAHMSI B 9KOJIOTUH. TecT U3 5 BOIIPOCOB MO JaTYMKAM M 5 BOIIPOCOB IO METOAAM HCCIIETOBAHUS
B JKOJOTMH C BHIOOpOM | MpaBWIILHOTO OTBETa MO KaXKIoMy Bompocy. MakcumanbHo 10 0Oasos.
OnenuBanue 1o TabauIe BBOAHOTO KOHTPOJIS.
[To Bcem BWaaM KOHTpOJIS TOJyYEHHAs OIICHKA BBICTABISETCS B JKypHAI IO OMOJOTHH IO JKEIaHUIO
YUCHHKA.
WToroserii KOHTPOITb. JleMoHCTpanus paboThI c UG POBBIMU

JaTYMKaMH, 3alllyTa UCCIIEA0BATENLCKOM paboThl nian nmpoekta. O0yJarouuiics 1eMOHCTPHPYET
paboTy ¢ OJTHUM JAaTYUKOM Ha BHIOOP. BO3MOXKHO Ipe/icTaBICHUE HTOTOBOTO KOHTPOJIS B IIKOJILHOM
HayyHoM obOmectBe (HOY) «MHTemiekT» Ha KOH(EPEHIINN MPOCKTOB €CTECTBEHHOHAYYHOTO IIUKJIA B
KOHIIE y4eOHOT0 roja.
ChopMUpPOBaHHOCTH HCCIIEAOBATENBCKUX YMEHUH JUIS MyOJIMYHOTO NPENCTAaBICHUS, ¢ TPUMEHEHUEM
UQPPOBBIX TATYNKOB JIOJKHBI IPOSIBUTHCS B CICIYIOIIUX JCHCTBUSAX
1.0npenenenue mpoOIEMBI.
2.ITocTaHOBKA UCCIIEOBATEIILCKOM 3a/1auu.
3.ITnanupoBaHue peuIcHUs 3aa4u.
4.IloctpoeHue moiene.
5.BeIaBHIKEHHE TUIIOTES.
6.OKxcneprMeHTaNnbHasl IPOBEPKA FUIIOTE3.
7.AHanu3 JaHHBIX 3KCIIEPUMEHTOB WX HAOIFOICHUIA.
8.DopMynMpoOBaHKE BHIBOJIOB.
Marepuan KpUTepUuaibHOTO HHCTPYMEHTAPHS 3aMMCTBOBAH ¢ caiita «OTKpBITBIH YPOK. 1 CEHTAOPS».

FO3AO r. MockBbI C3AO r. MockBbI

1 — 000CHOBaHHE, aKTyalbHOCTh |1 — CaMOCTOSITENIBHOCTH PaOOTHI HaZL

BLI6paHHOP“I TEMBI; IIPOCKTOM,;
2 — 000CHOBaHHUE BHIOOPA TEMBI U €€

2 — 3aMBICEII, UIes, PeIIeHUEe
aKTyaJTbHOCTE;

IpoOIEMET;
3 — IPaKTHYECKasi 3HAYUMOCTh PabOThI;

3 — peanm3anus uaew (Hamuaue

HCCIIeIOBATEIbCKOHN FITH MTPOSKTHON 4 — OPUTHHAJIBHOCTD PELICHHUS IPOOJICMBI,

Kpurepun Y4acTH);
5 — apTHCTU3M H BBIPA3UTEIHFHOCTh
OLIEHUBAHMSI

4 - MOTyYCHHBIEC PE3YIbTATHI, BBICTYIIJICHUS;

BBIBOJIBI; Ny
6 — ryOMHA ¥ IMpOTa 3HAHUH 110 Ipobiieme;

5 - Mpe3eHTAIHs PadoTHI,
7 — KOMIIETEHTHOCTh JIOKJIa4uKa (OTBETHI Ha

6 — jo1. 6amr (ocodoe MHEHHE BOIIPOCHI);

JKCIIePTa).
8 — MCIIOJIb30BAaHNE HATISIAHOCTH U
TEXHUYECKUX CPE/CTB.

MaxkcumajibHoe
KOJIMYeCTBO 16 40
0aJLJ10B
Kpurepun,

Jtan padoThl HaJ

COOTBETCTBYHOLIUE XapakTepucTuKa KpuTepust
NPOEKTOM

ITanam



TloaroroBuTENbHBIN
Tan

IInanuposanue
padoThI

HccaenoBareabekas
JeATeJIbHOCTh

AKTyaapbHOCTh

OCBEeIOMIIEHHOCTD

Hayunocts

CaMOCTOATEILHOCTD

OO60CHOBaHHOCTH MIPOEKTA B HACTOSIIIEE BpEMsI, KOTOPast
MIPEIoIaraeT pa3peneHre HMEIOIUXCS 110 TaHHOH TeMaTHKe
MIPOTUBOPEUHI

KoMmiekcHOe HCHONB30BaHHE HMMEIOIIMXCS HCTOYHUKOB IO|
JTAaHHOI TeMaTHKe U CBOOOIHOE BIaICHIE MaTePHaIOM

COOTHOIIIEHNE U3YYCHHOTO U TMPEICTABICHHOTO B IPOSKTE
MaTepHala, a Tak’Ke METOI0B pabOThHI ¢ TAKOBEIMH B TaHHOU
Hay4HOH 00J1aCTH 1O HCClielyeMol pobiieMe, UCIIOIb30BaHHE
KOHKPETHBIX HAYYHBIX TCPMUHOB H BO3MOXKHOCTb
OTIEPUPOBAHUS MU

BrInonHeHne Bcex ATaroB MPOEKTHOH eATeIbHOCTH CaMUMHU
YUaIIIMHUCS, HarlpaBiIsgeMas AeHCTBUSIMH KOOPANHATOpA

Pe3yabTaTsl win
BBIBO/IbI

IpencraBaenue
rOTOBOTO MPOAYKTA

Ouenka npounecca u
pe3y/1bTaToB
padoThI

3HAYUMOCTE

CHCTEMHOCTH

CTpyKTYpUpPOBAaHHOCTh

I/IHTerpaTI/IBHOCTL

KpeatuBnoctb
(TBOpUECTBO)

IIpe3enTabenbHOCTD
(my6mmaHOE
HpeJICTaBICHNE)

KOMMyHI/IKaTI/IBHOCTL

Amnpobarust

PedrexcuBHOCTH

IMMPOCKTa 0e3 ero HCTIOCPEACTBECHHOI'O Y4aCTUA

[Tpu3HaHUE BBITIOTHEHHOTO aBTOPAMHM IPOEKTA IS
TEOPETUYECKOro U (MJIN) MPAKTUYECKOTO MPUMEHEHUS

CriocoOHOCTB IIKOJIBHUKOB BBEIAEIATE 0000IEHHBIN CIT0CO00
JICUCTBHS ¥ IPUMEHSITH €0 PH PELICHUH
KOHKPETHOIPAKTUICCKUX 3a/1a4 B PAMKAX BBITIOTHCHUS
MPOEKTHOUCCIIEA0BATENLCKON pabOThI

CreneHb TEOPETUUECKOTO OCMBICIEHHS aBTOPAMHU IPOEKTa U
HaJlMYKie B HEM CUCTEMOOOPa3yIOIIHX CBSI3eH, XapaKTepPHBIX
JUIA JAaHHOW IpeMETHON 00JIacTH, a TaKXkKe YIOpsJ0YeHHOCTh
1 [1eJIeCO00Pa3HOCTh ICHCTBUM, IPH BHIIOIHEHUN U
0(pOpMIICHHUHU TIPOCKTA

CBsI3b pa3IMYHBIX UCTOYHUKOB HH(pOpMAINU U 00IacTeit
3HAHUU U ee CUCTeMaTU3alus B €IMHON KOHUENLHUH TPOEKTHON
paboThI

HoBbie opurnHanbHbIe WS U ITyTH PEIIEHUs, C TTOMOIILIO
KOTOPBIX aBTOPBI BHECTM HEYTO HOBOE B KOHTEKCT
COBPEMEHHOM JIeHCTBUTEIBHOCTH

DopMbl IpeICTaBICHHS Pe3yJIbTaTa IPOSKTHOMH paboThI
(moxuman, mpe3eHTaIus, ocTep, GpuiabM, Maket, pedepat u ap.),
KOTOpPbIE UMEIOT OOIIYIO LeJIb, COTJIACOBAHHBIC METObI U
CIIOCOOBI JIeATEIEHOCTH, JOCTHTAIONINE SMHOTO Pe3ybTaTa.
HarnsiHoe npecTaBiieHue X0/1a UCCIISI0BAHUS U €ro
PE3yIbTaTOB B Pe3yJIbTaTe COBMECTHOIO PELICHHs IPOOICMEI
aBTOPaMHM IIPOEKTa

CrocoOHOCTh AaBTOPOB MPOCKTA YE€TKO, CTUIMCTUYCCKHU
IrpaMOTHO U B TC3UCHO MU3JIOKUTH 3TAIlbl U PE3YJILTAThI CBOEH
JACATCIBbHOCTU

PacnpoctpaneHue pe3ynbTaToB U NPOAYKTOB IPOEKTHOM
JISITETTHHOCTH WIIH POKICHHE HOBOTO ITPOEKTHOTO 3aMBICIIa,
CBSI3aHHOT'O C Pe3yJIbTaTaMH MPEbIIYIIEro IPOeKTa

WuauBuyaibHOE OTHOIIEHHE aBTOPOB IIPOEKTHOM pabOThI K
Ipoleccy NPOEKTUPOBAHUS U PE3YIbTATy CBOEH IEATEIbHOCTH.
XapakTepu3yeTcs 0TBeTaMH Ha OCHOBHBIE BOTIPOCHI: UTO OBLIO
xopo1o u nouemy? Uto He yaanock u mouemy? UTo XOTesnoch
ObI OCyIIECTBUTH B Oyaymiem?

BricTaBieHne JOMOJHUTENBHBIX 0AJJIOB C yU€TOM BHJ1a IPOEKTHO-UCCIIEA0BATENbCKON paboThI

IIKOJBbHUKOB.



KosunyecrBo
Kuaccudukanust npoekra Bun npoekra AOIOTHUTEIbHBIX
0as10B
CpeaHecpouHbIi 1
ITo nmpoaoKUTETbHOCTH JlOIrOCpOYHBIit 2
[ konbHBIN 2
MeEXITKOTBHBII 4
C yueToM KOOpAMHALNH C OTKpBITOH KOOpAMHALIKEH 1
IIponomxeHue ucciaen0BaHui O JaHHON TEMaTUKE 1
Anpobanus B03MOXKHOCTE IPAaKTUYECKOTO IPUMEHEHUS 1
V:ke npuMeHseTcs 3
Oco0oe MHeHHe IKCIepTa - 1-2
(C y4eToM CHCTEMHOCTH)
MakcuMa/ibHOE KOJTHYeCTBO AOMOTHUTEIbHBIX 0a/JI0B 20

O011ee MaKcUMaIbHOE KOJIMYECTBO OAJIJIOB 3a BCE KPUTEPHUU U C YUETOM JOIMOJHUTENbHbBIX

HccnenoBaTenbckuii 3

o cocody npeodaaromei [IpakTUKO-OpUEHTHPOBAHHBII 2

AeATEJbHOCTH Pedeparusnsrii 1

OnucaTtenpHbIi 1

WupuBuyanbHBIH 1

Ilo xkoaMYecTBY yYACTHUKOB [MapHerit 1

I'pynnosoit 2

. Mounonpoekr 1

ITo npenMeTHOCOAEPKATENBHOM . 2
MexnpeaMeTHbIH B CMEXHBIX 00J1acTsIX

obsiacTu . 3

MexXnpeaMeTHbIH B pa3HbIX 001acTsIX
Ilo xapakTepy KOHTAKTOB BHyTpuIIKOIBHBIN 1

6amioB — 120. PamkupoBaTh NPOEKTHI O KOJTMYECTBY HAOPAHHBIX 0AJIJIOB MOXKHO CIEIYIOIIUM 00pa3zoMm.

KonauuyecTtBo HaOpaHHBIX 0a/10B|  YpOBeHb MPOEKTAa
1o 60 6an10B Huskuit ypoBeHb
61-80 CpenHuii ypoBeHb
81-100 Beiiiie cpeiHero ypoBHs
101-120 Bricoknii ypoBeHb

Paznen 4. Oprann3anuoHHO-NeIaroru4eckme ycJaoBUs peaju3anuu nporpammsl Texunyeckue
cpeacTBa:
1.uudpossie 1abopaTopuu 1Mo GHOJIOTHU U IKOJIOTUH;
2.11(poBbIE MUKPOCKOTIHI (2);
3. HOyTOYK (2);
4. MyIbTUMEINA;
5. DJIEKTPOHHAsI 10CKa; 6.IPUHTED;
7.ckaHep.
KaapoBoe o6ecnieyeHue: yqyuTesib OMOJIOTUY.
[Tpotinenst kypeol 2024r. —«udposas sxocucrema JII10. "Touka pocra':
yuuTesns Onosorun». Y J0CTOBEpeHHUE.




MaTepuajbHOe 00ecrnedyeHue.
l.momemienre — kabuHet 6uonoruu, 1a00paHTCKas;

2.Me0enb — mapThl, cTyibs Ha 10 o0ydaromuxcs, y4uTeIbCKHA CTOT,

3.MarHuTHas JOCKa;

4. maboparopHoe 000pyJOBaHHE: CBETOBBIE MHKPOCKONBI, JIYIbI, MPEIMETHBIC CTEKIA, KOJIOBI
CTEKJIIHHbIE, IPOOUPKU CTEKJISIHHbBIE, CKalbIeNd, IpernapoBajbHble UIJIbI, JIOTKH; 6. TaOIMIIbI
nevaTHble 1 OapenbedHbIe.

MeTtoanueckoe odecnedenue:

1.3agaun ®UIIN no skonoruu. Uurepuer-pecypc.

2.Peasmzanuss oOpa3oBaTeNbHBIX  NPOIpaMM  €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM
HaNpaBJICHHOCTEH MO OMOJOTMM C HCIOJB30BaHHEM 00OpymoBaHus LeHTpa «Touka pocra». B.B.
bycnakos, A.B. IlsineeB. Meroanyeckoe nmocobue. Mockaa, 2021.
5.https://urok.1sept.ru/articles/522753- kpuTepraabHbI HHCTPYMEHTAPHH.

pnioxenne
KanenpapHo-rematudyeckuii njian
No | Tema Conepxanue | Llennb Yacel | OcHOBHast Ob6opynoBanue | Jlata Hata
JIeATeIbHOCTh IUIaH (axt
HIKOJIbHUKA
Pasnen 1. Metoapl cclieqOBaHUS B DKOJOTUU. 15 4acos.
1 I'pynner | I'pynmnel u YcranoBur | 3 XapakTepusyroT Kapta
MOJIEBBIX | cnenupuka b OTJIMYHS TPYIIBI METOJOB. | HCCIEAYEMOTO
METOIOB | MOJIEBBIX TPy HabmronaroT ydacTka,
HCCIICAOB | METOI0OB TIOJIEBBIX JCMOHCTpPAaIlMOHH IKajga
aHus B METOJ0B BIM OIBIT U T1a30MepHOMN
9KOJIoTH OTIPENICIISAIOT OLICHKH,
u TPYIITy METOJA. KajacTp,
BBoaubIii TECT HA | HATYUKU
3HAHHUE OCHOB kucinopoxaa, pH,
9KOJIOTHH XpOPHUI-UOHOB,
u3 OCBEIIEHHOCTH,
MIPOrpaMMBbl TEeMIIEPATYPHI,
o OTHOCHTEIILHOU
OmoIToTHy 3a Kypc | BIQYKHOCTH
5-9 knaccos.
2 Mapmipy | [Ipuemsr OcBoenne | 3 HaGmonenue Jatunx
THBIE MapUIpyTHOT | MapLIPyTH (henosornueckoro TEMIIEPATYPEI
0 MeTojIa Oro MeToja COCTOSAHMS
OpTraHU3MOB
KOHKPETHOTO
BU/IA.
CocraBiieHue
CXEMBI, KapThl,
MHBEHTApU3AINOH
HOT'O CITHCKa.
Paboraror ¢
JIaTYHKAMH,
00pabareIBarOT
Pe3yabTATHI



https://urok.1sept.ru/articles/522753
https://urok.1sept.ru/articles/522753

3 Crammon | HccnemoBan | Usydenue 3 Uccnenyrot JaTtauk
apHbIe ue METO/a Ha BUJIOBOM cocTaB TEMITEPATYPBI
BHIOpaHHO} | BHIOpAHHO BBIOpaHHOW
TUTOTIA/IKH: i TUTOIIAAKH,
obuue, IIomanKke BBITIOJIHSOT
BUJIOBOH ornucaHue,
COCTaB, TIOJIB3YIOTCS
BO3pacT LIKaIou
pacTeHuii u TJIa30MEPHOM
175: OIICHKH.
(heHoOTHUE Paborarot ¢
CKO€ JATYUKAMH,
COCTOSIHUE oOpabaTbIBarOT
pE3yIbTATHI
4 Onucare | Bugst [pumenur | 3 IIpoBoasaT Jatanku
JIbHBIC 9KOJIOTHYECK | b Ha OMOMOHHUTOPHHT, kuciopoaa, pH,
oro IJIoLIaIKe MOHUTOPUHT XPOPUI-UOHOB,
MOHHTOPHHT | pa3HBIe OKpy XKarouei OCBEILEHHOCTH,
a BHZIBI Cpensl, TEMIIEPATYPBhI,
SKOJIOrH+C COCTAaBJISIIOT OTHOCHTEJILHOMN
CKOTO TaONUIy, NENa0T | BIAXKHOCTH,
MOHHTOPH BBIBO/I. OCBEIIEHHOCTH.
Hra CocCTaBJsoT
(hayHUCTHYCCKHIA
U (PIIOPUCTHICCKHIA
kamactp. PabGorator
C TaTINKaMH,
00pabaThIBafOT
pe3yJbTaThl
5 Dkcnepu [IpoBenenue YcraHoBUT [IpoBoasT Jatunku
MEHTaJIb HhI€ | XMMHYECKOT O | b HCCIICI0OBaHUA U Kuciopoaa, pH,

MeToza COCTOSIHHE (hUKCUPYIOT XpOPHUA-HOHOB,
HCCIIeAyeMO i | MOYBHI, pe3yIbTATHI B OCBEIICHHOCTH,
TUTOIA KU BO31yXa, TaONHILy, eNatoT TEMIIEPATYPHI,

BOJIBL, BBIBOJ. Pa00TalOT ¢ | OTHOCUTEIIBHOMN

OpraHu3MO JaTUMKAMU, BIIAKHOCTH.

B Ha 006pabaThIBaIOT

HSCHeﬂyeM pe3yIbTATHI

o

TUTOIA/IKE

Paznen 2. Oxocuctemsl. 14 gacos.

6 Dkonorn Brissuts HaG6mronaror JlaTuauku
YecKue «Onpesenet cuIy JIEMOHCTPAIMOHHBIH | Kucnopoaa, pH,
(axTopsl He CHJIBI B3aUMOJIEH OTIBIT, XpOpPUA-HUOHOB,

BO3JICUCTBUS CTBUU 3apHUCOBBIBAIOT OCBCIICHHOCTH,
IKOJIOTHYECKUX CXEMY YCTaHOBKH, TeMIICpaTypbhl,
bakTopos» (UKCHPYIOT XOX 1 OTHOCHUTEJIbHOU
pe3yJbTaTel onbiTa. | BIAKHOCTH
Pemator
9KOJIOTHUECKHE
3agaun OUITA




7 3aKoHOM «Bnusnune Jloka3athb Ha6monaror JlaTuanku
€pHOCTU CoYeTaHus 3aKOH JIEMOHCTPAIIMOHHBIN | TEMIIEPATYPBI,
JIEUCTBUS 9KOJIOTHYECKHUX | COBMECTHO OIIBIT, pH, kucnopona,
9KOJIOTHYECKUX | (haKTOPOB Ha neAcTBUs 3apPHCOBBIBAIOT OCBEIICHHOCTH
¢axTopo HHTEHCUBHO (hakTOopOB CXEMY YCTaHOBKH,

B CTh (hUKCUPYIOT X0 U
¢dorocunTe3 Pe3yIBTATHI OTIBITA.
a» Texyuuii KOHTPOJIb
— TecT

8 Dxonoru JlabopaTopH BruisButh Cobupatot Jatunk
HECKHE 3aKOHBI | as paboTa (usnueckux YCTaHOBKY, TEeMIIepaTyphbI
u «Jlokaszarenp | MCXaHHU3M paboTaroT ¢
TIpaBujia CTBO IpaBujia JaT4YuKaMHu,

(usnueckoro | Aena o0pabaTbIBarOT

MeXxaHu3Ma PEe3yJIbTATHI OMBITA.

IpaBuIIa Pewator

AdneHa HKOJIOTHYECKUE
3agaun OUITU

9 Okonoru Jlabopatopr BrrButs CoGwuparor JaTtuuk
YECKHE 3aKOHEI | ast paboTa (usmuecKkux YCTaHOBKY, TEMIIEPATYPhI
u «Jlokazarenp | MEXaHHU3M paboratoT ¢
IpaBujia CTBO npaBujia OaTYuKaMHu,

¢usuyeckoro | beprmana 00pabaThIBatOT
MeXaHu3Ma PE3yIBTATHI OTIBITA.
IpaBuia Pemarot
beprmana» IKOJIOTHYECKHUE
3anaun OUIIN

10 | Arposko JlabopatopH as | Onpenenu CobOuparot Jatuuk

CHCTEMBI pabota Th YCTaHOBKY, pa- HHUTPATHOHOB
«Omenka coJiep>KaH ue 6oratot ¢
COJZICpXKaHUs | HUTPATOB B JaTYMKaMHU,
HUTPaTOB B | IIPOAYKTaX o0pabaTsIBarOT
pacTeHHUsIX» | MUTaHUA PE3yIbTATHI OTIBITA.
Pemator
9KOJIOTHUECKHE
3agaun OUIINU

11 | I'moGais JloxazaTh CBSI3b Habmonarot HaTunku
HBIC «ITapHuKOB NapHUKOBOI'O JEMOHCTPALMOHHBIN | TeMIepaTypsl,
IKOJOTHY | biif sppext | 2bPextac OIIBIT, OTHOCHUTENILHOM
€CKHue " rin06abHbl M 3aPUCOBBIBAIOT BJIQJKHOCTH
l'IpO6J'ICMBI nooabHOe HNOTCIIJICHU CXEMY YCTaHOBKH, BO3QyXa,

norerieHue | €M (bUKCHPYIOT X0 U kuciopoaa, pH
» pe3yIbTATHI OTIBITA.

Pewator

JKOJIOTUYECKUE

3agaun OUITN.

Paznen 3. JlonoaHUTEIbHBIC SKOJOTUYECKHUE HCCIICIOBAHUS. 5 4acoB.




12 | «Meron C momomnipo | OCBOMTH METOIBI PabGoraroT ¢ Hatauku pH,
BI JIaTYNKOB HU3MEpEHUS JATYUKAMH, WHIUKATOPHBIC
H3MEpPECH HCCHEeyeTcsl | aOHOTHYEC KX 00pabaThIBAOT MMOJIOCKH,
nd BOZa (akropos MOy ICHHBIC HUTpAT NOHOB H
abMOTHY | BOJZOIPOBOJ | OKpY’KaroIeh pe3ylIbTaTsl, XJIOpHI HOHOB.
eCKUX Has, BOAA X | Cpe/Ibl HA IPUMEPE NPE/ICTABISIOT
;baKTOPO akBapuyma, | ompeneseH us PH, uHbopMALHIO,

Boza XJIOpHU/IOB 1 JIENAIOT BBHIBO/.
OKPYKal0 | nurpeBas. (B | HUTPATOB B BOJE
Inen IPOEKTHOM
CpeAbL JIeSTEIIHOCT
(ompezen Y MOYKHO
exme pH, UCIIONB30BAT
HUTPATOB
- b U IPyTUe
xnopugo | MCTOYHHKH
BB BOJIBI,
BOIE)» B3STOU U3
peku, o3epa,
6omora).

13 | «Ouenka | Omnpenenenu | U3yuuth PaboTatoT ¢ Jatunx
YPOBHS € YpOBHS 9KCIIPECCMETOIUKY JATIUKAMH, OTIpeIeIIeHUs
3arpA3HE | 3arpA3SHCHMA | ONPEACIICH Us 0o0pabaThIBalOT yrapHOro rasa.
HHS aTMOCQEPHO | cTeneHH 3arps3HeH MOy e HHbIE
atMoche ro Bo3yxa us atMmoc(epHoTro Pe3yNbTaTHL,
pHOTO BOJIM3H BO31yXa NPE/ICTaBIIOT
e [ |||

’ JICTIAf0T BBIBO
amuy, coJIepIKaI IMHUCS B
Horanaro BBIXJIOITHBI
AMA B X razax (Ha
OKpYXaio TIpUMepe yTrapHOro
tyio raza) ropoJiCKor o
cpeny, B aBTOTPAHC MOPTA.
pe3ynbTa
Te paboTHI
aBTOTPaH
criopTa»

14 | «®orotp | Jlabopatopr | Uzyunth Brmonssrot Hatumnk
OIU3M Y as pabora BIIMSTHHE CBETA HA 1ab0paToOpHYIO OCBEIIEHHOCTH,
pactenuii | «JlokazaTtenp | Pa3BUTHE Pa3HBIX pabory, €MKOCTH ISt
» CTBa OpraHoB 00pabaThIBafOT BOJIBI.

dororponus | pacTeHui Pe3yJIbTATHI,

May MPEICTABIISIIOT

pacTeHHi» pe3yJbTart, JenanT
BbIBOJI. Pemiaror
9KOJIOTHUECKHE
3amaun EI'D.

Wt | 34 yaca Hrorosslii

oro KOHTPOJIb




