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MHHOACHUTEJIbBHAA 3AIINCKA
HopmaTuBHas 6a3a

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O6 oOpa3oBanuu B
Poccuiickoit @enepanmn» (¢ u3M. u joit., Berynui B cuity ¢ 01.09.2020).

2. Tlacmopt HammoHanmpHOTO Tpoekra «OOpazoBanue» (yrBepkACH mpesuamymoM CoBera mpu
[Ipesunenre P® 1no crparermdyeckomMy pa3sBUTHIO M HAUHMOHAIBHBIM IPOEKTaM, IIPOTOKOI OT
24.12.2018 Ne 16).

3. TocymapctBennas mnporpamma Poccuiickoit ®eneparmuu  «Pa3Butue  00Opa3oBaHUS
(YBepxknena [Tocranosnenuem IpasurensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBEpXKIEHUU ToCyAapCcTBEHHOM miporpammbl  Poccuiickoit  ®enepaunn  «Pa3Butne
00pazoBaHUs.

4. Ilpodeccruonanbubiii cranaapt «llegaror (memaroruueckas A€ATENbHOCTh B JOIIKOJBLHOM,
HavyaJbHOM O0IIIEM, OCHOBHOM O0IIIeM, cpeHeM o01eM oOpa3oBaHuM), (BOCIIUTATENb, YIUTEINb )
(pen. ot 16.06.2019 r.) (ITpukaz MunucrepcTBa Tpyaa U corpanbHoOU 3amuThl PO ot 18 okTa0Ops
2013 r. Ne 544H, ¢ n3MeHEeHUsIMU, BHECEHHBIMH IPUKAa30M MUHHCTEPCTBA TpyAa U con3aiuTel PO
ot 25 nexabpst 2014 r. Ne 11151 m ot 5 aBrycra 2016 1. Ne 4221) 5. [IpodeccuoHambHbIN cTaHIApT
«[lemaror gomosHUTENBHOTO 00pazoBaHus aeteil u B3pochbix» (IIpukaz MunucrepctBa Tpyna u
conuanbHoi 3ammTel PO ot 5 mas 2018 r. N 298 «OO0 yrBepx)aeHUN MpodhecCHOHATEHOTO
crannapra «llegaror qomnosHUTENHHOrO 00pa30BaHUs A€TEN U B3POCIBIX)).

6. @enepanbHBIA TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIA  CTAaHIAPT OCHOBHOTO  OOIIEro
oOpazoBanust (YTBepka€H mnpukazoM MuHHCTEpcTBa 0Opa3oBaHWsi W Haykd Poccuiickoi
deneparun ot 17 gexadbps 2010 r. N 1897) (pexn. 21.12.2020)

7. ®enepanbHBI TOCYJApCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPT CPEAHETO  OOIIero
oOpazoBanust (YTBepkaéH mpuKazoM MuHHCTEpCTBa 0Opa3oBaHusi W Hayku Poccuiickoit
deneparun ot 17 mast 2012 . N 413) (pen.11.12.2020)

8. Meroanyeckue peKkOMEHAANN IO CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO JIETCKUX TEXHOIMAPKOB
«KBantopuym» Ha 0aze oOuieoOpa3oBaTeNnbHbIX OpraHuzanuil (YTBEp:KIEHbl PACIOPSIKEHUEM
Munuctepctsa npocenienus: Poccutickoit @enepamnuu ot 12 staBaps 2021 r. Ne P-4,

OcHarmienre 0011e00pa30BaTEIbHBIX IIKOJ COBPEMCHHBIM aHAJOTOBBIM M IIH(PPOBBIM
000pyIOBaHHEM SBJISIETCS MaTepHalbHOW 0a30i peanusaiuu (eacpalbHbIX TOCYIapCTBECHHBIX
00pa30BaTEIIbHBIX CTAHAAPTOB. DTO OTKPHIBAET HOBHIC BO3MOYKHOCTH B YPOUHON M BHCYPOUHOIA,
BHEKJIACCHOM  JEATEIIbHOCTH W SIBIIIETCS  HEOTHEMJIEMBIM  YCIIOBHEM  (DOpMHUpPOBaHHMS
BBICOKOTEXHOJIOTHYHOM CPEJIbl MIKOJIbI, €3 KOTOPOM CII0KHO MPEACTABUTH HE TOJIBKO IPOQHILHOE
oOydueHre, HO U COBPEMEHHBIH 0Opa30BaTeIbHBINA MpOIlecC B oM Mcrnonb3oBaHue yd4eOHOTO
000pyIOBaHUS CTAHOBUTCS CPEICTBOM 00ECIIEUEHHSI TOTO B3aMMOICHCTBHSI.

B oCcHOBY Kypca BHEYPOUHOU JEATEILHOCTH 3aJI05KEHO PUMEHEHHE IIU(POBBIX J1abopaTopuit
HOBOTO TMOKOJeHus IeHTpa «Touku Poctay, KOTOpbIe MO3BOJAT AOOUTHCS BBICOKOTO YPOBHS
YCBOCHUS 3HAHWUN, (DOPMHUPOBAHHS TMPAKTUYESCKUX HABBHIKOB OHOJOTHYECKUX HCCICIOBAHHIA,
YCTOMYUBOTO POCTa MO3HABATEIBHOTO MHTEPECa IIKOJBLHUKOB M, KaK CJICJCTBUAE BHICOKOTO YPOBHS
y4eOHOI MOTHBAIIUH.

Hcnonw3oBanue obGopynoBanus neHtpa «Touku Pocra» mpu peanuszanuu JaHHOTO Kypca
MO3BOJISIET CO3/1aTh YCIOBUS:

* I paCIIUPEHHs  COJEPXKAHWsI  IIKOJBHOTO  OHMOJIOTMYECKOro  0Opa3oBaHWS;

* IS TOBBIIICHUS TIO3HABATEIILHON aKTHBHOCTH O0YYarOIIUXCSl B €CTECTBEHHO-HAYYHOW 00JIaCcTH;
* JUIS Pa3BUTHS JUYHOCTH peOEHKa B Ipoliecce 00yueHUs: OMOJIOTHH, €ro CIIOCOOHOCTEH,
(bopMUpOBaHHS W YAOBJICTBOPEHHS COIMAIBHO 3HAYUMBIX HHTEPECOB M  MOTPEOHOCTEI;



* 14 paGOTBI C OllapéHHbIMI/I IIKOJIbBHUKaMHU, OpraHn3aliiu X pa3BUTHA B PA3JIMIHBIX O6HaCTHX
00pa30BaTEIIbHOM, TBOPUECKOH JCATEITHHOCTH.

OI[HI/IM U3 OCHOBHBIX IIPUHIMUIIOB IOCTPOCHUSA DBJICKTHUBHOI'O KypCa SABJIICTCA IMPUHIUIT
AOCTYIIHOCTH. 9KCHepI/IMCHTaHBHBIe JAaHHBIC, TOJYYCHHBIC YYalllUMHCA ITIPpW BBIIOJIHCHUN
KOJIMYCCTBCHHBIX OIILITOB, MO3BOJIAIOT yHalllUMCA CaAMOCTOATCIIBHO ACJIAaTh BBIBOJLI, BBIABJIATH
3aKoHOMepHOCTH. [loaxonpl, 3al0KEHHbIE B COJEpP)KAaHHE Kypca, CO3AAl0T, HEOOXOJUMBbIE
YCII0BHA AJId CUCTEMHOI'O YCBOCHUSA yHalllUMHCA OCHOB HAYKH, JJIA oOecrieueHus PpasBUBarOmiCcro
M BOCIHTHIBAIOIIETO BO3JCUCTBHS OOY4YEeHHS Ha JMYHOCTh Yydvamierocs. DopMmupyemsbie
3HAHUSA HOOJDKHBI CTATh OCHOBOM CHCTEMBI y6€)KI[eHI/II71 IIKOJIbHUKA, sAApOM €Tr0 Hay4YHOI'O
MHPOBO33PEHHUS.

IIpumensiemoe ooopynoBanue neurpa «Touka Pocray»

HudpoBas (xkomMmnbloTepHasi)) JiabopaTopusi — KOMIUIEKT Y4eOHOTO 00OpYAOBaHUA,
BKJTFOYAIOIIUN W3MEPUTENbHBINA OJIOK, HHTEep(hEHC KOTOPOro MO3BOJIIET OOECIEeUrBATh CBS3b C
pEerucTpaTopoM JIaHHBIX, U HA0Op MAATYMKOB, PETUCTPUPYIOLUIUX 3HAYEHHUS Pa3IUYHBIX
(bu3NYECKUX BETNYHH.

Iporpammuoe obGecneuenue Releon Lite (ITO Releon) — mnporpamMmuoe obecrieuenue,
MOCTaBiIsieMOe B cocTaBe IM(poBoil saboparopuu, oOecmednBaromee padoTy IaTIMKOB,
COXpaHEHHUE U MEPBUYHYI0 00pabOTKY MOITYYEHHBIX JAHHBIX.

MyJabTHAATYMK — HUPPOBOM ATUMK, MO3BOJISIIOIIMNA BECTH OJHOBPEMEHHO YYET HECKOJIBKUX
rokasareseil okpyxkaromed cpeapl W (U3MOJIOTUYECKUX IOKa3zaTeled opraHu3Ma YeloBeKa.
MonoaaTuyuk — 1U(POBOM JATUYHK, MTO3BOJISIONINN BECTH OJHOBPEMEHHO YUYET TOJIBKO OJHOTO
MoKazaressl OKpyKaroled cpeapl Wiu (U3HOJIOTMUECKOTro MOoKa3aTelsi OpraHu3Ma uelloBeKa.
Perucrparop JaHHBIX — DJEKTPOHHOE YCTPOWCTBO (MHTEpaKTHBHAs J0CKa, MEPCOHATBHBIN
KOMIBIOTEp, HOYTOYK, IUIAHIIET, MOOWJIBHBIM TenedoH) mnommepkuBapomue paodory I10
Releon.

JlorupoBanue — pexxuM padboThl UPPOBOI JT1abOPATOPUH, MPU KOTOPOM JAaTUMK paboTaer Oe3
perucrparopa JaHHBIX, C BO3MOXHOCTBIO TMOCIEAYIONIEH 3arpy3Kd pe3ylbTaTOB HW3MEpPEHHil B
MaMsATh PETUCTPATOPa JAHHBIX.

Casi3ka JaTYUKOB — pexuM paboTsl 1U@poBoil jaboparopuu, MpU KOTOPOM Ha JKpaHe
perucrparopa JIaHHBIX Tpaduyeckd oToOpaxkaercs paboTa OJHOBPEMEHHO IBYX M 0Oosee
MOAKIIIOUEHHBIX IIU(PPOBBIX JaTYNKOB.

[Inanupyemble pe3yabTaThbl Kypca

OcBoenmne anektuBHOro kypca «lIpaktuyeckas OHOJOTHST C  HCHOJB30BaHUEM
obopynoBanus 1eHTpa «Touyku pocTa»» Ha ypOBHE cpeaHero  oOmiero  oOpa3oBaHuUs
JIOJKHO oOecreunBaTh JOCTHIKEHUE —CIEAYIOIIUX TMPEIMETHBIX, METampeaMEeTHBIX |
JUYHOCTHBIX 00Pa30BaTENbHBIX PE3YyIbTATOB.
IIpenmeTHblie pe3ybTaThl
[IpenmeTHBIE pe3ynbTaThl 00y4eHUS OMOIOTHUHN TOJIKHBI 00ECIIeUnBATh:
* ¢opMUpOBaHHE LIEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJAE, K COOCTBEHHOMY OpraHU3MY;
MOHUMaHWe polu Ouonornu B  (GOPMUPOBAHUU  COBPEMEHHOH  €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA;
* YMEHHE TMPUMEHATh CUCTEMY OHOJOTHYECKMX 3HAHWM: PACKPBIBATh CYIIHOCTH KHUBOTO,
Ha3blBaTh OTJIMYMS HKUBOTO OT HEXKHUBOTO, T[EPEYUCHISATh OCHOBHBIE 3aKOHOMEPHOCTH
opraHu3anuy, (QYHKIIMOHUPOBAHUS OOBEKTOB, SBJICHUN, TMPOIECCOB JKUBOW MPUPOIBI,
3BOJIIOLIMOHHOTO Pa3BUTHS OPraHUUYECKOTO MHUPA B €r0 €MHCTBE C HEXXUBOM MPUPOIOH;
* chopMUPOBAHHOCTH TPEICTABICHUI O COBPEMEHHOW TEOPUU DBOJIOIUU M OCHOBHBIX
CBU/JIETEIBCTBAX 3BOJIIOIUY;



* BIIaJICHUE OCHOBAaMH MOHSATHIHOTO ammapaTa U HAy4YHOTO $3bIKa OMOJIOTMH: WCHOJIb30BAaHUE
U3YYEHHBIX TEPMHUHOB, TOHSATHHA, TEOPUH, 3aKOHOB M 3aKOHOMEpPHOCTEH Ui OOBSICHEHUS
Ha0Jr01aeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUI U MPOIECCOB;

* MOHMMaHHUE CIOCOOOB MOyYeHHUs] OMOJIOTUYECKUX 3HAHUH; HAJMYUE ONBITA HCIIOJIB30BAHHS
METOJIOB OHOJIOTUM C UENbI0 HM3Y4YCHUS JKUBBIX OOBEKTOB, OMOJIOTHYECKUX SIBICHUH U
IIPOLIECCOB: HAOJIOJEHHE, OINMCAHME, IPOBEJIECHUE HECIOXKHBIX OMOJOrMYECKHX OIBITOB MU
9KCIEPUMEHTOB, B TOM YHUCJIE C HUCIOJIb30BAHHUEM AHAJOTOBBIX M LUQPPOBBIX NPUOOPOB U
UHCTPYMEHTOB;

* YMEHHUE XapaKTepU30BaTb OCHOBHBIE IPYIIIbI OPraHU3MOB B CUCTEME OPraHMYECKOro Mupa (B
TOM UHCJIE€ BUPYCBI, OaKTepUHU, pacTEHHUs, TpPUObI, >KUBOTHHIE): CTPOEHHUE, IPOLECCHI
AKU3ZHEJEATEIbHOCTH, UX IPOUCXOXKIECHNE, 3HAUCHUE B IIPUPO/JIE U KU3HU YEJIOBEKA;

* YyMEHUE OOBSICHATH TIOJIOKEHHUE YEJOBEKAa B CHCTEME OpPraHu4eckoro MHpa, €ro
MIPOUCXOXKICHNUE, CXOJACTBA M OTJIMYMS YeJIOBEKAa OT KMBOTHBIX, XapaKT€pHU30BaThb CTPOCHUE U
MIPOLIECCH] JKU3HENEATENBbHOCTH OpraHU3Ma YeloBeKa, €ro MPHUCIOCOOIEHHOCTh K PAa3IUYHBIM
9KOJIOTMYECKUM (haKTopam;

* YMEHHE MCMOJb30BaTh NPUOOpPETEHHbIE 3HAHUS W HABBIKU I 3JI0POBOrO0 00pasza >KHU3HH,
cOaJaHCUPOBAHHOTO MUTAHUS W (U3NYECKOW AKTUBHOCTH; HENPUATHUE BPEIHBIX MPUBBIUEK U
3aBUCHUMOCTEH; yMEHHE MPOTUBOJEHCTBOBATh JHKEHAYYHBIM MAHUNYISAIUSAM B 00JacTH
3/10pOBbBS;

* YMEHHE OIMHUCHIBaTh KIETKH, TKAHU, OpPraHbl, CACTEMbI OPTaHOB M XapaKTepU30BaTh BaKHEHIIINE
OMOJIOTMYECKHE IMPOLIECChl B OpraHU3Max pPacTeHHM, *KUBOTHBIX U YEJIOBEKa;

* c(OpMUPOBAHHOCTD MPECTABIECHUIN O B3aUMOCBS3U HACJIEIOBAaHUS IOTOMCTBOM MIPU3HAKOB OT
poauTenbcKkuX (OpM C OpraHM3alMed KIeTKH, HajludyueM B HEMl  XpoMocoM  Kak
HOCHUTENEH HacleACTBEHHON HMH(pOpMalK, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HaclleZJ0BaHUS
IIPU3HAKOB;

* c(hopMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX (haKTOpax OKPYKAIOIICH Cpeibl, UX POJI B
AKHU3HEIEATEIbHOCTH U 3BOJIIOLIMY OPraHU3MOB; IIPECTaBIeHNE 00 AaHTPOIIOI€HHOM (hakTope;

* cOpMHPOBAHHOCTh MPEJACTABICHUA 00 H5KOCHCTEeMaxX W 3HA4YCHHH OWOpa3zHOOOpas3us; O
IJI00AJIBHBIX JKOJOTMYECKUX MpoOiemMax, CTOSIIMX Iepe] 4YelIOBEYECTBOM M CIOCO0axX HX
IIPEOI0JICHUS;

* YMEHHME pellarh ydeOHble 3aJaud OUOJIOTMYECKOTO COJAEpXkKaHHsA, B TOM YHUCIE BbIABIATH
IIPUYMHHO-CIICICTBEHHbIE CBSI3U, IPOBOAUTH pACYeThl, JejlaThb BBIBOAbI HAa OCHOBAaHHUU
MIOJIy4EHHBIX PE3yJIbTaTOB;

* YMEHME cO3[aBaTb U IPHUMEHATh CJIOBECHbIE M Tpauueckue MOAEIH A OObSICHEHUS
CTPOEHUS )KUBBIX CUCTEM, SIBJICHUH U MPOLIECCOB )KUBOM NMPUPOJIBI;

* MOHUMaHME BKJIAJa POCCUICKMX M 3apyOeXHBIX Y4YEHBIX B Ppa3BUTHE OHOJIOTMYECKHX
HayK,

* BIIQJICHUE HaBBIKAMU paboOThl ¢ HH(pOpManueil OMOJOrMYECKOro COJep)KaHMs, IMpeaCcTaB-
JeHHON B pa3Hoil (opme (B BUAE TEKCTa, TAOJMYHBIX JAHHBIX, CX€M, I'paMKOB, IUArpaMmm,
Mojienel, U300pakeHuil), KPUTUYECKOro aHan3a UHGOpPMAIMK U OLIEHKU €€ JOCTOBEPHOCTH;
* YMEHHE IUIAHUPOBATh I0Jl PyKOBOJACTBOM HACTaBHUKA M IPOBOJUTH y4eOHOE HCCIE0BaHUE
WIA MPOEKTHYK paboTy B oOiacTu OMOJOruM; ¢ y4éTOM HaMEUYeHHOH uean (GpopMyaupoBaTh
npobiemMy, THUIOTe3y, CTaBUTh 3aJaud, BBIOMpATh aJeKBaTHbIE METOJbl Ui UX pelleHus,
(GbopMynHUpOBaTh BBIBObI; ITyOIMYHO MPEJICTABIATH MOJTyYEHHbBIE PE3YIbTATHI;

* YMEHHE MHTErpupoBaTh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMH JPYrUX Y4E€OHBIX MPEIMETOB;
* c(hOpMHUPOBAHHOCTb OCHOB 3KOJOIMYECKOW TIpaMOTHOCTH: OCO3HaHHE HEO0OXOAUMOCTH
JEUCTBUI MO COXpPaHEHUIO OMOPa3HOOOpa3us U OXpaHe MPUPOJHBIX HIKOCUCTEM, COXPAHEHUIO U
YKpEIUIEHUIO  37I0pOBbsl  YEJIOBEKa;  yMEHUE  BbIOMpaTh  IleJieBble  YCTAaHOBKM B
CBOMX JEMCTBHAX M IOCTYNKax IO OTHOLIEHUIO K JXUBOH MNPUPOJE, CBOEMY 30POBBIO H
3I0POBBIO OKPYKAIOIIHX.

MertanpeaMeTHbIe pe3yJibTAThI



YHuBepcanbHble O3HABATEJIbHbIE 1eHCTBUSA

ba3oBble Jlornyeckue AeiCTBUA:

* BBISBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKU OMOJIOTUYECKUX OOBEKTOB (SIBJICHUI);
* yCTaHaBIIMBaTh CYIIECTBEHHBbIM MpH3HAK KiIacCU(PUKauu OUOJIOTHYECKUX OOBEKTOB,
OCHOBaHUS AJis1 00OOIIEHHS] U CpPaBHEHUs, KPUTEPUU MPOBOJUMOTO AHAJIM3A;

* ¢ Y4€TOM IPENTI0KEHHON OMOJIOrMUECKOl 3a/jauu BbISBIATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS
B paccMmarpuBaeMbIX (akrax ¥ HAONIOACHUSX; TpeaaraTb KPUTEPHUH ISl  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

* BBIBIATH JCPUIMTHI MHPOPMALUH, JAHHBIX, HEOOXOAMMBIX ISl PEUICHHUS ITOCTABICHHOMN
3a/1a4y;

* BBIABJIATH IPUUYMHHO-CJIEJACTBEHHbIE CBSI3M TPH M3YYEHUHM OHOJOTMYECKUX SBICHUM U
MIPOLIECCOB; AENaTh BBIBOJbI C UCIIOJIB30BAaHUEM JAECAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHH,
YMO3aKJIOUEHHUH 110 aHAJIOTUH, (OPMYIHPOBATH TUIIOTE3bI O B3aUMOCBSI3SIX;

* CaMOCTOSATEIbHO BbIOMpaTh Ccroco0 pelieHusl ydeOHON OMOJIOrMueckoy 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEUICHUs, BBIOUPATh HauboJjee MOAXOA[IUN ¢ YIETOM CaMOCTOATEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebcKkue AeiicTBUA:

* HCII0JIb30BaTh BOIPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT O3HAHMUS,

* (opMynupoBaTh BOIMPOCH], (UKCHUPYIOUINE pPA3PbIB MEXKIY pPEaJbHBIM U KeJlaTeJbHbIM
COCTOSTHUEM CUTYyalllU, OOBEKTa, U CAMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE;

* (QopMupoBarh TruUNoTe3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKJIEHUH U CYXKIEHUH JpPYrux,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

* IPOBOAMUTH IO CaMOCTOSITENIbHO COCTaBJIEHHOMY IUJIaHY OIIBIT, HECJOXKHBIM OHOIOTHYeCKUi
AKCIIEPUMEHT, HEOOJBINOE HCCIEIOBAHUE IO YCTAHOBICHHIO OCOOEHHOCTEH OHOJIOTHMYECKOTO
o0BbeKTa U3YyYeHUs, MNPUUYMHHO-CIEACTBEHHBIX CBA3€i M 3aBUCUMOCTEH OMOJIOTHYECKHUX
00BEKTOB MEX Ty COOOI;

* OIICHMBAThb MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(pOpMallMK, IMOJY4YEHHONH B XOJe
OMOJIOTHYECKOTO MCCIIEIOBaHUS (IKCIIEPUMEHTA);

* CaMOCTOSITENIBHO (OPMYIHPOBATH O0OOIIEHUS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO
HAOMIO/ICHUS, OTbITA, HCCIEIOBAHMS, BIAJETh HWHCTPYMEHTAMU OLIEHKH JIOCTOBEPHOCTHU
MOJTYYCHHBIX BBIBOJIOB ¥ 000OIICHHUI;

* IPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE OWOJIOTHUYECKUX MPOLECCOB U UX
MOCJICJICTBUS B AHAJIOTUYHBIX WM CXOJHBIX CUTYaIUsX, a TAK)KE BBIABUTATH MPEANOI0KEHUS 00
UX Pa3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PabGora ¢ nndpopmanueii:

* MOPUMEHATHh pa3jMyHble METOJbl, WHCTPYMEHThl U 3allpoChl MpH IOHCKE U oTOope
Oouonornueckord MHGOPMALUK WU JAHHBIX M3 UCTOYHUKOB C YU4ETOM MpPENIOKEHHOUW ydeOHOM
OMOJIOTHYECKOH 3a1auu;

* BbBIOMpaTh, AaHANU3UPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATh OHOJIOTHUECKYIO
MH(OPMALIKIO PA3TUYHBIX BUOB U (YOPM MpEACTaBICHHUS;

* HAXOJWTHb CXOJHBbIE ApPTryMEHTHI (IIOATBEPKAAIOIIME WM OMPOBEPralolife OJAHY MU Ty XKe
UJIC0, BEPCUIO) B pa3IMYHBIX HH(POPMALIMOHHBIX HCTOUHUKAX;

* CaMOCTOSITENIbHO BBIOMpAaTh ONTHMANbHYIO (QOpMy NpeAcTaBieHus HHoOpMauu U
WLTIOCTPUPOBATh pellaeMble 337a4l HECIOKHBIMU CXeMaMH, AMarpaMMaMu, UHOH rpadukoit u
UX KOMOMHAIMSIMU;

* OLIEHMBaTh HAJAEKHOCTh OHOJOrMYecKOod HHGOPMAIMU IO KPUTEPHSM, IPeI0KEHHBIM
yuuTenaeM Ui chopMyIMPOBAHHBIM CAMOCTOSITEIbHO;

* 3¢peKTUBHO 3aTIOMUHATh 1 CUCTEMATH3UPOBATh HH(POPMALIHIO;

* OBJIQJETh CHUCTEMOM  YHUBEpCAJIbHBIX IO3HABATENBHBIX  JeMcTBUH  obecreunBaeT
c(OpPMHUPOBAHHOCTh KOTHUTHBHBIX HaBBIKOB 00yJaromuxcs.
YHuBepcaabHble KOMMYHHKATHBHBIE 1eiiCTBUS



OO0wmenne:

* BOCHPHUHUMATh U (OPMYIUPOBATH CYXKICHUS, BBHIPAKATH SMOIIMM B IMPOIECCE BBITIOTHEHUS
MPAKTUYECKUX W JIA0OpaTOPHBIX PabOT; BBIpaKaTh ceOsi (CBOIO TOYKY 3pPCHHs) B YCTHBIX H
MUCbMEHHBIX TEKCTaX;

* pacno3HaBaTh HEBepOalbHbIE CpEJICTBAa OOLIEHMS, IOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, 3HATh U PACIO3HABATH MPEAMOCHITKA KOH(DIUKTHBIX CUTYAllHd U CMSATYaTh KOH(IMKTHI,
BECTU IIEPETOBOPHI;

* [IOHUMaTb HAMEPEHMS JPYTUX, MPOSBIATh YBOXKUTEIbHOE OTHOIIEHHE K COOECeIHHUKY U B
KOPPEKTHOH (opme (HopMyITHpPOBATH CBOU BO3PAKECHUS;

* B XOJIe JMAIOTa W/WIM JUCKYCCHU 3aJaBaTh BONIPOCHI IO CYIIECTBY O0OCYKITaeMOit
OMOJIOTMYECKON TEMBI M BBICKA3bIBAaTh HUJIEU, HAIIEJICHHBIEC HA PEllIeHuEe OMOJIOrMUeCcKOM 3ajauu 1
nojJiep>kanue 0JaroKenaTeIbHOCTH OOIIEHUS;

* COIOCTAaBIISATh CBOU CYXJEHHUS C CY)XJCHUSMU JPYTUX YYaCTHUKOB JHUaliora, 0OHapy>KUBATh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

* NyOJIMYHO MPEACTABIATh PE3yJIbTaThl BBIIIOJHEHHOTO OMOJIOTMYECKOT0O OMBITA (3KCIIEPUMEHTA,
HCCTIE0OBAHUS, TIPOCKTA);

* CaMOCTOSITENIbHO BBIOMpPATh QopMaT BBICTYIUIEHHS C Y4€TOM 3ajJad Mpe3eHTalud |
0COOEHHOCTEH ayIUTOPUU U B COOTBETCTBUM C HUM COCTaBJISITh YCTHBIE U MUCHbMEHHBIE TEKCThI
C MCIIOJIb30BAHUEM WJUTIOCTPATUBHBIX MaTEPUAIOB.

CoBMecTHas 1eSITEJIbHOCTD (COTPYAHUYECTBO):

* MIOHMMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAUBUIYaTbHOW pPabOTHI TMpHU
peleHur KOHKPETHOW OMOJIOTUYECKON MpoOJIeMbl, 000CHOBBIBATH HEOOXOUMOCTh TPUMEHEHUS
TPYNIOBBIX (OPM B3aUMOACHCTBUS MTPHU PEIICHUU TTOCTABICHHOW Y4eOHOM 3a/1a4u;

* IPUHMMATH IIeJIb COBMECTHOM JESTENbHOCTH, KOJUIEKTMBHO CTPOMUTH JEMCTBUS MO €&
JNOCTHKEHHIO: pacIpelesTh poJid, JO0TOBapUBaThCs, OOCYXKIAaTh TMpOIecCC U Pe3ylbTaT
COBMECTHON pabOThl; yMETh 0000LIaTh MHEHUSI HECKOJIbKUX JIOACH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTh, BBITIOJIHATH OPYYEHHUS, TIOUUHATHCS;

* IUIAHUPOBATh OPraHHU3aIMI0 COBMECTHOM palOThl, OMpENeNATh CBOIO pOJb (C ydéTrom
MPEANOYTeHUH U BO3MOXKHOCTEH BCEX YYAaCTHHUKOB B3aUMOJICHCTBUS), pacIpeneisTh 3agadu
MEeXIy 4YJIeHaMH KOMaH[bl, y4acTBOBaTh B I'PYMMNOBHIX dopMmax paboThl (0OCyxaeHUsS, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbI» U UHbBIE);

* BBIMOJHATH CBOIO 4YacTb pa0OThI, JOCTHUTaTh KauyeCTBEHHOTO pe3yiabTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTUMH YJICHAMH KOMaH/IbL;

* OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMII MPOIYKT MO KPUTEPHUSAM, CaMOCTOSTEIbHO
chOpMyIUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBUSA;, CPAaBHUBATh PE3YNIbTAaThl C HCXOJHOU
3amaueld ¥ BKIAJ KaXKJOTO 4JeHa KOMaHIbl B JOCTHXKEHHE PE3ylbTaTOB, pa3lensiTh cdepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA TIEpe]] TPYIIIO;

* OBJIAJIETh CUCTEMOU YHHBEpPCaIbHBIX KOMMYHUKATUBHBIX JEHCTBUIL, KOTOpas oOecreurnBaeT
c(OpMUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHATILHOTO WHTEJIEKTa O0yJarOIINXC .
YHuBepcajabHble peryJisiTUBHbIE AelicTBUS

Camoopranuzanusi:

* BBIABIATH MPOOTEMBI I pPEUICHUS B JKU3HEHHBIX WU Y4YEOHBIX CHUTYalUsX, HCIONb3Ys
OMOJIOTHYECKHUEe 3HAHNUS,

* OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOJAaX MPUHATHS pElIeHUN (MHIUBUAYyaTbHOE, TPUHSITHE
pElIeHUs B TPYIIe, MPUHITHE PEeLIeHUI TPYIoil);

* CaMOCTOSITENIbHO COCTABJISITh AITOPUTM peUIeHHWs 3aJadyd (MM €ro 4acTh), BHIOMpATh
cnoco0 pemieHUss y4eOHOH OHOJOrMUYecKOW 3amaud ¢ Y4ETOM HMMEIOLIUXCS PECYpcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MPE/IaracMbIe BAPUAHTHI PEIICHUH;,

* COCTaBIATH IUIaH JCUCTBUN (IJIaH pealu3aldd HaMEYEHHOTO ajrOpUTMa pEUICHHS),
KOPPEKTUPOBATh TMPEIJIOKEHHBIA AITOPUTM C YYETOM TMOTYYEHHS HOBBIX OHOJOTHYECKHX
3HaHU# 00 n3yyaeMoOM OHOJIOTHYECKOM OOBEKTE;



* JIeNIaTh BEIOODP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamoxoHTpoJIb (pedJiexcust):

* BJIQJIETh CII0COOAMU CAMOKOHTPOJISL, CAMOMOTHBALINYU U Pe(ICKCHH;

* IaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU U MpeJiarath 1jiaH e€ U3MEHEHNUS,

* YYUTBIBATh KOHTEKCT U MPEABUJETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUU
y49e0HOUW OMOJIOTHYECKOW 3a/laud, aJalTHPOBATh PEHICHUE K MEHSIONUMCS OOCTOATEIHCTBAM;
* OOBSCHITH MPUYMHBI TOCTHKCHUS (HEIOCTHIKEHHSI) PE3yJIbTaTOB JCITEIBHOCTH, 1aBaTh
OIICHKY NMPUOOPETEHHOMY OTIBITY, YMETh HaXOJIUTh MO3UTHBHOE B MPOU3OMICIIICH CHUTYaIUH;
* BHOCUTb KOPPEKTHBBI B JICITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, M3MEHUBIIUXCS
CUTYaIINH, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBHE PE3Y/IbTATA LIEJIU U YCIIOBUSM.

IMOUMOHAIbHBII HHTEJIEKT:

* pa3nyaTh, HA3bIBATh U YIPABJISITH COOCTBEHHBIMH AMOITUSMU U SMOIUSIMHU JPYTHUX;

* BBISIBJISITH M AHAJIM3UPOBATH TPUIMHBI IMOIIHIA;

* CTaBUTH ce0s HA MECTO JIPyroro 4eJoBeKa, MOHMMAaThb MOTHUBBI M HaMEpPEHUs IPYroro;
* PErylIupoBaTh CIIOCOO BHIPAKEHUS IMOLUI.

IIpunsiTue cedst U APyrux:

* 0CO3HAHHO OTHOCHUTHCS K IPYrOMy YeJIOBEKY, €r0 MHEHUIO;

* IPU3HABATh CBOE MPaBO Ha OLIMOKY U TaKOE K€ MPaBo JIPYyroro;

* OTKpPHITOCTH cebe M JApyruM; 6 OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHMPOBATH BCE BOKPYT;
* OBJAJETh CHCTEMOIl YHHMBEPCaJbHBIX Y4Y€OHBIX PpEryJISTHUBHBIX JAEWCTBUN, KOTOpas
obecrieunBaeT (OPMHPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS TO3UIUSA
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBieHUs COOOH, CaMOAMCIIUIUIMHBI,
YCTOMYHMBOTO TIOBECHMS ).

JIN4HOCTHBIE Pe3yJIbTAThI

IIarprnoTHyeckoe BOCIUTAHHE:

* IOHMMAaHHE [IEHHOCTU OMOJIOTMYECKON HayKH, €€ poJIiM B Pa3BUTHH YEJIOBEYECKOTO OOIIECTBa,
OTHOIIEHHE K OHOJIOTMM KaK BaXXHOM  COCTaBJSIONIEH  KyJIbTYphl, TOpIOCTb  3a
BKJIQJ POCCHMCKHX W COBETCKHX YYEHBIX B pa3BUTHE MHPOBOM OHMOJOTHYECKON HAYKH.
I'pa:knanckoe BocniuTaHue:

* TOTOBHOCTh K Pa3HOOOpPa3HONW COBMECTHOH NESATEIbHOCTH NPHU BBHIOJHEHUU OHMOJIOTHYECKUX
ONBITOB, IKCIEPUMEHTOB, MCCIICJOBAHUUA M MPOEKTOB, CTPEMJICHHWE K B3aMMOIIOHUMAHUIO H
B3aMMOIIOMOIILH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

* TOTOBHOCTh OLICHMBAaTh CBO€ IMOBEJCHHUE M TOCTYNKH, a TAKXKE IOBEJCHUE MU TNOCTYIKH
OPYrUuX JIIOAEH C MO3ULMH HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOrO MpaBa C Y4ETOM
OCO3HAHUS MOCIIEJICTBUNA MTOCTYIKOB.

JcTeTH4YecKoe BOCIUTAHNE:

* IOHUMAHHUE HMOLIMOHAJIBHOTO BO3JCHCTBUSA HPUPOAbI U €€ LEeHHOCTU. LleHHOCTH HaydHOro
MTO3HAHMUS:

* OpuUEHTalus B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY OHOJIOTUYECKHMX HAay4HBIX
MpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBSI3SX YEIIOBEKa C
MIPUPOJHOMN U COLIMATIBHOM CPENO;

* pa3BUTHE Hay4yHOW Jr0003HATENHHOCTH, UWHTEpeca K OWOJOrMYecKod Hayke U
HCCIIEA0BATENbCKOM ACSITENbHOCTH;

* OBJIJICHUE OCHOBHBIMHU HaBBIKAMH HUCCIIEA0BATENBCKOM IEATETbHOCTH.

®opMHupoBaHHe KYJIbTYPbI 310POBbS:

* OCO3HAHUE LIEHHOCTHU KM3HU; OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3/JI0POBBIO M YCTAHOBKA Ha
3I0POBBIM  00pa3 KU3HU (3A0POBOE THTAaHUE, COONIOJICHUE TUTHEHUYECKUX IpaBuI,
cOamaHCHPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, PETYIAspHAas PU3ndecKast aKTHBHOCTB);

* OCO3HAHHE TOCJIEICTBUA M HENpPUATHE BPEIHBIX MPHUBBIYEK (YIMOTpPEeOJICHHE aIKOTOJIs,
HAapKOTHKOB, KYpeHHE) U UHBIX (hopM Bpeaa i (GU3HUUECKOTO U IICUXUYECKOTO 3/I0POBBSI;



* coOmoeHre npaBuil 0E30MaCHOCTH, B TOM YHMCIIC HABBIKM OE30MacCHOTO MOBEACHUS B
MIPUPOIHOM CpEAE;

* YMEHHME OCO3HaBATh 3MOIIMOHAIBHOE COCTOSHHUE CBOE U JPYruX JIIOJAEH, YMEThb YIPaBIATh
COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSIHUEM;

* chopMHUpPOBaHHOCTH HaBBIKA pEQIICKCUH, IPU3HAHKUE CBOETO MpaBa Ha OMUOKY U TaKOTO

e IpaBa JPYyroro 4eJIoBeKa.

TpynoBoe BociuTanue:

* AKTMBHOE Y4YacTUE€ B PELICHUM IMPAKTUYECKHX 3a1ad (B paMKaxX CEMbH, ILIKOJbI, TOpoja,
Kpasi) OMOJIOTMYECKOH M SKOJOIMYECKOW HAaINpaBICHHOCTH, HMHTEPEC K IPAKTHUYECKOMY
U3YYEHHUIO MPOPECCUi, CBA3aHHBIX C OMOJIOTHEN.

JKO0JIOTHYECKOe BOCIIUTAHUe:

* OpHMEHTalusi Ha INpUMEHEHUE OWOJIOTMYECKUX 3HaHWM JUIsl pelleHusl 3ajad B 00JacTu
OKpY)Karolllel cpefbl, MJIAHUPOBAHUS TOCTYIIKOB M OLEHKM HX BO3MOKHBIX HOCJIEICTBUN
JUTISL OKPYKAKOILIEH CpeJibl;

* TIOBBIIIEHHE YPOBHS JKOJIOTUYECKOM KYIbTYpbl, OCO3HAHHWE TIJ00aJIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIEM M MyTeH WX PEIICHHS; aKTHBHOE HEMPUSATHE NCUCTBUH, MPUHOCSIIINX
BpE€l OKPYXAIOIIEH cpeae;

* TOTOBHOCTh K YyYacTHIO B TMPAaKTUYECKOH JIESITENTbHOCTH 3KOJOTUYECKOW HampaBICHHOCTH.
AnanTarys 00yJaronierocsi K M3MEHSIOIUMCS YCIIOBHUSAM COIIMAIBHON M MPUPOTHOM CPEJIbI:

* OCBOEHHE 00YUYaIOIIMMHUCS COLMAIBHOTO ONBITA, HOPM U MPaBUJI OOLIECTBEHHOTO MOBEACHUS B
rpynmnax u cooOllecTBax NpU  BHINOJHEHUWM  OWOJIOTHUYECKUX  3a/ady, [POEKTOB U
HCCIeI0BaHUM, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHUX;

* OCO3HaHWE HEOOXOJMMOCTH B (OPMHpPOBAHMHM HOBBIX OMOJOTHMYECKUX 3HAHUI, YyMEHHE
dbopMynupoBaTh UACH, MOHATHUS, TUIIOTE3bI O OMOJOTHYECKUX OOBEKTaX U SBJICHUSX, OCO3HAHUE
nedunruTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHUH, TFITAHUPOBAHUE CBOETO Pa3BUTHS,

* YMEHHE ONepUPOBaTh OCHOBHBIMHU MOHATHUSMHU, TEPMUHAMU U MPEICTaBICHHUSIMH B OOIacTH
KOHIIENIINY YCTOMYMBOTO Pa3BUTHS;

* YMEHHE aHaJIM3UPOBATh U BBISBIATH B3aMMOCBSI3M MPHUPOJBI, OOIIECTBA M SKOHOMHKHU;
OLICHUBAHHUE CBOUX JCUCTBUH C YYETOM BIMSHUS HA OKPYXAIOUIYI0 Cpeny, IOCTHXKEHUS
1enei U mpeoJoIeHHs BBI30BOB U BO3MOKHBIX TTI0OANbHBIX MOCIEICTBUI;

* OCO3HAHHUE CTPECCOBOW CUTYALIMH, OLICHUBAHUE MTPOUCXOIAIINX U3MEHEHUH U UX TIOCIEACTBUN;
OLICHUBAHHE CUTyallUHM CTpecca, KOPPEKTUPOBAHME MPUHHUMAEMBIX perieHui u
JICUCTBHI;

* YBAKUTEJIbHOE OTHOIIEHUE K TOYKE 3pEHUS APYTOro YeJ0BEKA, Er0 MHEHUIO, MUPOBO33PEHHUIO.

ConepxaHue 3JIEKTHBHOI'0 Kypca

B o6pa3zoBaTenbHO nporpaMMe mpeICTaBICHbI CIEAYIONINE Pa3/eibl:
Krerka.
Pa3zmHOXeHue 1 pa3BUTHE OPraHU3MOB.
OCHOBEI T€HETHKH U CEJICKIIHH.
Bun
. DKOCHCTEMBEI

JlanHbIe pa3aensl BEIOpaHbl ¢ y4ETOM HanboJiee MIMPOKUX BOZMOXKHOCTEH MO0 TPUMEHEHUIO
obopynoBanus 1enrpa «Touka Pocra» kak s mpoBeaeHus T1aOOpPaTOPHBIX padOT, Tak U JAJs
JEMOHCTPAIIMOHHOTO JKcrepuMeHTa. Kpome Toro, mepeducieHHbIe pa3fensl 00IaaaroT
HauOOJBIIUM MOTSHIIMATIOM JUIS OPTraHU3allid MPOEKTHOW U HCCIIEeI0BATENIbCKON AeITeIbHOCTH
oOyuaronuxca. buonormueckoe HaOmOJeHHE U OKCIOEPUMEHT TMPOBOAATCS B (opme
nabopaTopHBIX pabOT U IEMOHCTpAITHil.

okrwnE



TemaTn4eckoe INIAHUPOBAHUE IJICKTHBHOI'0 KypcCa 34 qaca, luacs Heaea10.

11 knace.
Ne | HaumenoBanu | Coxepxanue Ilenenas Kon- OcHOBHBIE BHABI JAeATENILHOCTH | Mcmoiib3oBaHue
/I | € pa3ienoB U yCTaHOBKa BO oOyuaromuxcs 000py0BaHUS
TeM ypoka 4acoB
BBenenne 2 yaca
1-2 | Meroabt Ypok Ne 1 DopMHpPOBAHHE HABBIKOB 2 BriiBrkenue runoressl, usmepenue | Jlatduk kucnopoaa
ouonornuecku | «IIpakrtuyeckoe IPAKTHYECKOTO KOHIIEHTPALIMU KUCIOPOa BO
X MIPUMEHEHHE OOIIEHAayYHBIX | UCIOJIb30BAHUS BJIBIXa€MOM, BBIJIBIXa€MOM BO3]IyXe
UCCIIEIOBAaHUI | METOJOB B Hay4YHBIX METOJIOB
OMOJIOTUYECKHUX UCCJIEIOBAHUS
HCCIIETIOBAHUSIX)»
Paznen 1. Kinerka 12 yacos
3 benku JlabopaTopHas Breisicauts ycnoBust 1 OnpenensoT akTUBHOCTh JlaTuyuk onTHyecKoit
pabora Ne 1 aKTUBHOCTH ()EPMEHTOB MEPOKCUIA3bI CIIOHBL, U3MEPSIIOT IJIOTHOCTHU
«3yueHue ONTUYECKYIO IUIOTHOCTh
(dhepmMeHTaTHUBHOU pacTBOpPOM
AKTUBHOCTH CJIFOHBI»
4-5 | Hykneunossie | Jlaboparopras [TomyanTs 2 [IpurotoBneHue romoreHara Hatauk pH
KHCJIOTHI paborta Ne 2 npenapar o0Opasia, 00paboTKa JeTepreHTaMu,
«Bpienenue n OYMILEHHON OCaXXIeHHE HYKJICOIIPOTEUIOB,
ouncrtka JJHK JJHK ounctka JIHK
13 KJIETOK paCTEHUI»
6 Oprasesnsl JlaboparopHas Habmonate nnazmonus u 1 [IpuroroBienne Mukpomnpemnapara, Muxkpockor, Habop i
KJIETKH pabota Ne 3 JICIIa3MOJIU3 B KIIETKE 00paboTka peakTuBamu, paboTa ¢ penapupoBaAHUS
«I1nazmonus n MHUKPOCKOTIOM
JIEI1a3MOJIu3 B
PaCTUTEIBHOMN KIETKE»
7-8 | dorocuHTe3 Ypok Ne 2 «I"a30BbIE Jloka3aTs BblIEIEHUE 2 HaOG:ronaroT 1eMOHCTpallMOHHBIH Jatunku
3¢ dexTs! poTOCHHTE3A» KHCJIOPO/1a U MOTJIOIEHNE OTIBIT, 3aPUCOBBIBAIOT KHCIIOpOJa,
YIJIEKUCIIOTO Tra3a Mpu CXeMY YCTaHOBKH, (PUKCUPYIOT pH
doTocuHTE3E XOJl M pe3YJIbTAThl OIbITA




9 dortocuHTE3 JlabopaTtopHas BrisiBuTH mipotiecc ColuparoT ycTaHOBKY st Jatauku
pabota Ne 4 (HUKcanuu yrieKucioro OTIbITA, U3MEPSIOT IT0Ka3aTeau KHCIIOpO/a,
«Ornpenenenue ra3a BOJHbIM pacCTEHUEM cpenpl, pUKCUPYIOT U aHamU3upyoT | pH
MHTEHCUBHOCTHU no casury pH pe3yJIbTaThl
rporecca GuKcaruu
YTJIEKUCIIOTO Ta3a KIeTKaMU
BOJIOPOCIIU XJIOPEIJLIIbD»
10 | Ctpoenue u JlabopaTopHas JlokazaTh 3aBUCUMOCTb loToBsT NpenapaTsl, U3MEPSIOT Hatunk
GyHKIIMI pabota Ne 5 Typropa oT UHTEHCUBHOCTHU 00BEKThI, pabOTAIOT C TaTYUKOM, EKTPONPOBOANMOCTH,
HapyKHOU «BnusiHue ocmoca Ha OCMOTHYECKHMX ITPOLIECCOB 00pabaThIBaIOT pe3ysIbTaThl OIbITA JIMHENKa
KJIETOYHOM TYPrOpHO€ COCTOSIHUE
MeMOpaHbI KJIETOK»
11 | Crpoenue u JlaGopaTtopHas BBISICHUTB pOJIb KYTHKYJIBI Cobupator HaTumk
GyHKIII pabota Ne 6 Y IpOOKU B 3alIUTE OT YCTaHOBKY IS BIJI&YKHOCTH
HapyKHOU «CpaBHEeHHE HCTIapEeHUs BOJBI C ombITa, paboTa- BO3/yXa
KJIETOYHOM b y3noHHON MOBEPXHOCTH KOPHEU U FOT C TATYUKOM,
MeMOpaHBbI CIIOCOOHOCTH KJIETOYHOM KITyOHEeH 00pabaThIBaIOT
MeMOpaHbI U KJIIETOYHOM pe3yabTaThl
000JI0UKI» OIbITA
12 | DOuepreruueck | JlabopaTtopHas Jloka3aTh yriaekucioro CoOupaloT ycTaHOBKY, pabOTaroT ¢ JlaTuuk Temmeparypsl,
uii 0OMeH paborta Ne 7 rasa v TeIyIoThl IPH JaTYMKaMu, 00padaThIBAIOT pH
B KJIETKE «Bblenenue yriuekuciaoro | COUpTOBOM OpOKeHHH pe3yabTaThl OTbITA
ra3a u TeIIoThl
JPOAOKEBBIMU KIIETKAMU
IpU OPOKEHUI
13 | Muro3 JlabopaTtopHas Onucath U3MEHEHHS [TpuroTaBnuBaOT BpeMEHHBIE Muxkpockor, Habop
pabota Ne 8 XPOMOCOMHOTO anmapaTa MUKpOTIpEnapaThl, U3y4aroT UX MUKpOTpenaparoB, Ha-
«[ToBeneHre XpoMOCOM MpHU | IPU MUTO3E 10/ MUKPOCKOTIOM, 00pa0aThIBatoT 60p nns
MUTOTHYECKOM JICJICHHUH B pe3yabTaThl HAOIOICHUN MpernapupoBaHus
KJIETKaX pacTeHUI»
14 | Meiio3 JIaGopatopHas Onwucare U3MEHEHUs [TpuroTraBnuBarOT BpEMEHHBIE Muxkpockor, Habop
pabota Ne 9 XPOMOCOMHOT0 arrapara MUKpOIpenapaTsl, H3y4aroT UX MHUKpPOIPENapaTos,
«IloBenenne npu 1101 MUKPOCKOTIOM, 00pabaThIBalOT Habop Juis




XpOMOCOM IIPU
MEUOTUYECKOM
JICIICHUH B

KJIETKaX PaCTCHUIN»

Meiiose

pe3ynbTaThl HAOMIOACHU I

IIpenapupoBaHus

Pa3znen 2. Pa3aMHoOKeHHE U Pa3dBUTHEC OPraHu3imMa 4 yaua

15- | Ognoxsneroun | JlabGoparopnas BrisiBUTH cX0/1CTBA U 2 [IpuroraBiuBaoT BpeMEHHbBIE Mukpockor, Habop
16 | bie opranusmsl | pabora Ne 10 pa3uums KJIETOK MUKpOIpenapaTsl, U3y4aroT UX MHUKpPOIpENnapaToB
«CpaBHUTENbHAS OJJHOKJIETOYHBIX 110/ MUKPOCKOTIOM, 00padaThIBatoT

XapaKTepUCTHKA OpraHu3MOB pe3yabTaThl HAOMIOACHUH
OJTHOKJIETOYHBIX
OpPraHu3MOBY
17- | Kusnennsie JlabopaTopHas H3yunTts pazButne 2 H3y4aror noa MUKpPOCKOIIOM Mukpockor, Habop
18 | kel pabota Ne 11 cropodura u ramerodpuTa MOCTOSIHHBIE MUKPOTIPENapaThl, MHKpOIPENapaToB
pacTeHui «OCco0EeHHOCTH Pa3BUTHS CIIOPOBBIX paboTarOT C H300pAKEHUSIMH,
MTartOPOTHUKOBUTHBIX) pacTeHni 00pabaThIBAIOT PE3YIbTATHI
HaOJIFOIEHUH
Pasznen 3. OCHOBBI F€HETHKH M CEJIEKIUHN 6 YacoB
19- | XpomMoCOMBEI. JlaGopaTopHas N3yunTh 0COOEHHOCTH 2 [IpuroraBiuBarOT BpeMEHHBIE Mukpockorr, Habop IS
20 | CrpoeHue pabota Ne 12 BHEIITHETO CTPOCHUS MHUKpOIIpenaparsl, U3y4aroT UX penapupoOBAHUS
XpOMOCOM «Buemrnee ctpoenue MOJIMTEHHBIX XPOMOCOM B 10/1 MUKPOCKOTIOM, 00pa0aThIBaoT
MOJIUTEHHBIX XpPOMOCOM CBS3M C TPAHCKPUIILIMOHHON pe3yabTaThl HAOIOICHU N
KOMapOB-3BOHILIOBY AKTUBHOCTBIO
21- | T'enetuka JlaGopaTopHas Onpenenuthb 2 N3yyarot 1o MUKPOCKOTIOM Mukpockorr, Habop IS
22 | 4enoBeka paborta Ne 13 MOJIOBOM MOCTOSIHHBIE MUKPOTIPETapaThbl, penapupoBaHUS
«Ornpenenenue XpOMaTHH B paboTaroT ¢ H300paKEeHUSIMH,
MOJIOBOTO XpOMaTHHA B KJIETKaX 3JI0POBOTO 00pabaThIBAIOT PE3YIbTATHI
KJIeTKax OyKBaJbHOTO 4e0BeKa HaOIIOACHUN
SMUTENUS YETTOBEKa
23- | 3akonomepnoc | JlabopaTopHas Hayuuthcs pacnio3naBath 2 W3y4aroT moa MUKpPOCKOIOM Muxkpockor, Habop
24 | ™ pabota Ne 14 deHoTHnUYECKHE MIOCTOSTHHBIE MUKPOIIPETIapaThl, MHUKpOIIpENapaToB
HacnenoBanus | «OmpeseneHre reHoTUma MPU3HAKU Ha HATYpallbHBIX paboTaroT ¢ U300paKEHUIMH,

IIJIOZ0BOM MYILKH
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BO3MOXHBIC '€CHOTHUIIBI

00pabaThIBAIOT PE3yabTATHI
HaOJIFOICHUN
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denoTumy

Pasznen 4. Bun 4 yaca

25- | I3menunBocTh | JlaboparopHas OnBITHBIM MYTEM BBISIBUTH | 2 Pabora ¢ 6;1aHKaMu, BBITIOJHEHNE birank yuera ckopoctu
26 | mPUPOIHBIX pabora Ne 15 HOPMY p€aKlIMM MTPU3HaKa JeCTBUI Ha BpeMsl, pacyeThl Ha IIPOU3BOJILHOM
TOTTYJISIIHA «OmnpezeneHre HOPMbI KaJIbKYJISATOPE peaKuu, CeKyHI0Mep
peaKknuy npru3HaKa
Ha TIpUMepe CKOPOCTH
MTPOU3BOJIBHBIX JIBHYKECHHI
27- | T'enernueckas | JlaGoparopHas Paccunrare yacroty 2 Pabora ¢ 6mankamu, onucanue bnank yuéra
28 | cTpykTypa pabora Ne 16 BCTPEUAEMOCTH aJlIeIie U (EHOTHIIOB, pacYeThI (EHOTUTTIIECKHIX
TIOTTYJISIIHIA «Pacder gacToThI TCHOTHIIOB MOTYIISIIUN Ha KaJIbKYJISTOPE MIPU3HAKOB,
BCTPEYAEMOCTH aJlIeNen KJIbKYJISTOPD
Y TEHOTHUTIOB B TIOITYJISIIIAID)
Paznen 6. Jxocucrembl 6 yacos
29 | Dkonoruveckn | Ypok Ne 3 Jloka3zaTh 3aKOH COBMECTHO | 1 HabmoaroT 1eMOHCTpaMOHHBIN JlaTauku KUCIIOpoaa,
e (hakTophl «OnpeneneHue Cuibl nencTBus GakToOpOB OTIBIT, 3aPUCOBBIBAIOT CXEMY pH, xsmopua-noHos,
BO3/ICUCTBUSA YCTaHOBKH, (PUKCUPYIOT X0 1 OCBEILIEHHOCTH,
JKOJIOTUYECKUX (PaKTOPOB» pe3yabTaThl OTBITA TEeMIIepaTyphl,
OTHOCHUTEJIbHOU
BJIQXKHOCTHU
30 | 3akonomepHoc | Ypok Ne 4 Jloka3zaTh 3aKOH COBMECTHO | 1 HabGmronaroT 7eMOHCTpaiMOHHBIN Jlatuuku TeMieparypsl,
TH JICHCTBUS «BnusHue coueranus neicTBus (HaKTopoB OTIBIT, 3aPHCOBBIBAIOT CXEMY pH, xucnopona,
9KOJIOTUYECKU | SKOJOIMUECKHX YCTaHOBKH, (PUKCUPYIOT OCBEILIEHHOCTH
X (pakTOpOB (bakTOpoB Ha XOJl ¥ pe3yJbTaThl OMbITA
WHTEHCUBHOCTh
(dhoTocuHTE32»
31 | DOkonoruuecku | JlabopaTopHas BorsaButh puznueckuii 1 CobuparoT ycTaHOBKY, paboTatoT ¢ | JlaTuuk Temmeparypsl
€ 3aKOHBI pabota Ne 17 MEXaHU3M IpaBuia AJuieHa JaTYIMKaMu, 00padaThIBAIOT
Y TIpaBUIIa «JlokazarenbCcTBO pe3yabTaThl OTBITA
($U3MIEeCKOT0 MEXaHNU3Ma
mpaBuiIa AJjeHay
32 | Dxonoruuecku | JlabopaTtopHas BrrsiBuTh puzndeckuit 1 CobuparoT ycTaHOBKY, paboTaroT ¢ JlaTunk Temmneparypsl




€ 3aKOHBI pabota Ne 18 MEXaHHU3M IpaBuiia AjieHa JaT4YnuKamMu, 00padaTbIBalOT
U [IpaBuiia «Jloka3arenbCcTBO pe3yIbTaThl OTBITA
(GU3NIECKOTO MEXaHNU3Ma
npasuiia beprmanay
33 | Arposkocucre | JlabopaTopHas OnpenenuTthb 1 Colwuparor ycTaHOBKY, pabOTarOT ¢ JlaTuuk HUTPAT-UOHOB
MBI pabora Ne 19 CoJIepKaHue JaTYMKaMu, 00pabaThIBAIOT
«OrneHka coepkaHus HHUTPATOB B pe3yabTATHI OIIBITA
HUTPATOB B PACTCHUIX) IPOJIyKTaX
U TaHHSI
34 | T'mob6anpHbBIE Ypok Ne 5 Jloxa3zaTh CBSI3b 1 Habumtonaror 1eMoHCTpaliMOHHBIN Temneparypsl,
skosornueckue | «IlapHuKoBBIH NapHUKOBOTO ddeKra ¢ OTIBIT, 3aPHCOBBIBAIOT CXEMY OTHOCHTEJIbHOM
po0IeMbl a¢ ekt u riodaasHOe I7100aIbHBIM NTOTETIEHUEM YCTaHOBKH, (PUKCUPYIOT BJIQ)KHOCTHU
MOTETUICHUEY XOJI ¥ Pe3yJIbTaThl OIbITa BO3/yXa,
KHCIIOpO/a,
pH
HUTOI'O: 34 yaua.

IlepeyeHb TeM y4eOHO-UCCIEA0BATENbCKON U MPOEKTHOM A€ TeJIbHOCTH IIKOJIbHUKOB.
. O1ieHKa KayecTBa BO3IYITHON Cpe/ibl B y4eOHBIX KaOMHETaX IIKOJIBL.
. O1ieHKa Ka4ecTBa BO3MYIIHON CPebl IPU COACPKaHUH KHUBOTHBIX B 3aKPHITOM ITOMEIICHHH.
. O1ieHKa Ka4ecTBa BO3IYIIHON CPEJIbl B KIIETKAaX KPOJIbYaTHUKA ITPH OTKPBITOM U 3aKPHITOM COJICPYKAHUHU )KUBOTHBIX.
. OnpeneneHne HEOOXOIMMOCTH TIOJIMBA CEIbCKOX03IHCTBEHHBIX PACTCHUH.
. OnpezesneHue mio0poIUs MOYBEI B JINYHOM MPUYCaIcOHOM XO3SHCTBE.
. @eHoJIOTHS ¢ TaTYMKAMU TIpeICKa3aHnue TPUOHBIX CIIOEB, YPOIKACB TUKOPOCOB.
. OnpezienieHne KauecTBa BO3YIIHOM CpPe/Ibl B MAPHUKAX U TETUIHIIAX.
. Onpenenenue ycaoBUil XpaHEHUs MUILEBBIX MPOIYKTOB B €CTECTBEHHO-IIPOXJIAHBIX MOMEIICHHX (TIOMO0J, MOrpeod, JISTHHK).
. 3aBUCHUMOCTh Ka4ecTBa BO3IYIITHOM CPeJIbl KUIIBIX TOMEIIEHUH OT peKrMa IPOBETPUBAHMS U BIAXKHOU YOOPKH.
10. CkopocTh MOPYH TUIOJIOB U KOPHEILIOAOB IPU HECOOIIOACHUH YCIOBUN XpaHCHHUSI.
11. Onpenenennie pH opranudeckux yaoOpeHuii (HaBo3, r'yaHo) pa3HbIX CPOKOB Pa3IOKEHUSI.
12. Coznanue cucTeMbl JOMaIIHEro MOHUTOPUHTA KaYeCTBA COJIEP KaHUs CETbCKOX03IHCTBEHHBIX )KUBOTHBIX B JITTX.
13. Coznanue 10CTYMHOM CUCTEMBl MOHUTOPHHTA 111010 poaus mouBsl B JITIX/ pepmepckom xo3siicTBe.
14. Cpok nopuu cBexecOOpaHHBIX, MBITBIX U IPOTEPTHIX SOJIOK.
15. PazorpeBanue ceMsiH, OBOIIEH U GPYKTOB IPU XpaHEHUH
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HepequL AOCTYIIHBIX UCTOYHUKOB nmbopMam/m

B pazzene npeacTaBieH CIMCOK KHHUT M CCHIJIOK HA CalThI, B KOTOPBIX 00Jiee MOAPOOHO OCBAIICHBI pa3IMYHbIC aCTIEKThl PACCMATPUBAEMBIX
BOIIPOCOB. VX MOYKHO pEKOMEHI0BaTh KaK YUYUTENI0, TaK U 00y4aeMbIM, IPOSIBUBLIMX UHTEPEC K U3Yy4aeMOl TEME.
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XKepeobrora E. JI.LET'D. buonorus: reopernueckue matepuansl.— CI16.: Tpuron, 2009. — 336 c. Kanmauna A. A. IloypodHbie pa3pabOTKH 110
ononoruu «bakrepun. I'pubsl. Pactenus», 6 kiacc. — M.: BAKO, 2005.

Kupunenko A. A., Konecaukos C. U. buonorus. 9-it knace. Iloaroroska k urorosoit arrectannu — 2009: yaeGHO-MeTOAMYECKOE TOCOOME —
Pocros u//1: Jlernon, 2009.— 176 c.

Jlarromme B. B. buonorus. )KuotHsie. 7 kiacc: padodast retpaas s yaurens.— M.: Ipoda, 2004.— 160 c.

JlatrommH B. B., Younnesa I'. A. buonorus. )KuBotHsle. 7 kinacc: TeMaTHUYECKOE U TIOYPOUHOE TUIaHUpoBaHue kK yueOHuky B. B. JlaTrommna n
B. A. llankuna «buonorus. XKuBotHsie» mocodue uist yaurens.— M.: [Ipopa 2003.— 192 c.

Huxumos A. U. Kak oOywars Omonorun: JXuBotnble: 7 ki.— M.: ['ymanut. u3n. nentp BJIAJIOC, 2004. — 200 c. Hukumos A. U.,
[TerpocoBa P. A. u ap. buonorus B Tabnumax.— M.: «MJIEKCA», 1998.

Hukumos A. U., Tepemos A. B. lunakruueckuii Mmarepuai mo 3ooyorun. — M.: PAYB «lluranens», 1996. — 174 c.

[Taceunuk B. B. Buonorus. MeToauka HHIUBUAYaTBHO-TPYIIIOBOH AestensHocTH. — M.: [IpocBemenue, 2016. Tepemon A. B., Poxios B. C.
3aHUMaTenpHas 300JI0THS: KHUTA JUTS ydaluxcs, yautenei u poaurenein. — M.: ACT-TTPECC, 1999.— 258 c.:

®pocun B. H., CuBormnazos B. U. ['otoBuMCS K eTMHOMY TOCYIapCTBEHHOMY dK3amMeHy: onosorus. XKuotHeie. — M.: lpoda, 2004 — 272 c.

Caiir ®UITU. OTkpbITEIA OaHK 3amaHuil sl (HOPMUPOBAHHUS ECTECTBEHHOHAYYHOW TpaMOTHOCTH [DnekTpoHHBIM pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti (zata oopamenwus: 10.05.2021).

Caiit EnunHast kosutekiust UdpoBBIX 00pa3oBaTelbHBIX pecypcoB [DnekTponHusiii pecypc]: — URL: http://school-collection.edu.ru/catalog
(mara oopamenus: 10.05.2021).

Caiit DenepanbHblii HEHTP HHGOPMALMOHHO-00Pa30BaTENbHBIX pecypcoB [Dnekrponnsiii pecypc]: — URL: http://fcior.edu.ru/ (marta
obopamienns:  10.05.2021). Iludposeie  maGopatopum  Releon  [Dmexkrponmsiii  pecypc]: —  URL: https://rl.ru/  (mara
obpamenus: 10.05.2021).

Kpyrusiii cron: [{udpossie 1abopatopun B COBpeMeHHOM mmikoje [DmekrpoHHbiii pecype]: — URL: https://www.youtube.com/watch?v=qBj-
tolw2N4 (nata o6pamenus: 10.05.2021).

Hayunast snekrponHas Oubnuoreka «KubOepnenunka» [Dnekrponubiii pecypc]: — URL: https://cyberleninka.ru/ (mata oOparteHus:
10.05.2021).

DnekTpoHHas OuONIMOTEKa auccepranuii U aBropedepatoB [DnekTponHbiii pecype]: — URL: http://www.dissercat.com/ (mara oOpamieHus:
10.05.2021).

Hayunas snextponnas 6ubnuoreka «Elibrary.ru» [Dnexrponnsiit pecype]: — URL: https:/elibrary.ru (nata o6pamienns: 10.05.2021).
OOpasoBatenbHblii mopran s noarotoBku k BIIP [Dnmektponnsiii pecypc]: — URL: https://bio6-vpr.sdamgia.ru/ (mata oOpamieHust:

10.05.2021).
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