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IHHOACHUTEJBbHASA 3AIIMCKA
HopMmaTuBHas 6a3a

1. ®enpepanpubiii 3akoH oT 29.12.2012 Ne 273-03 (pen. or 31.07.2020) «O6 obpa3zoBaHuH B
Poccuiickoit @eneparmmy (¢ u3m. u jgom., Berynuwi B cuity ¢ 01.09.2020).

2. Tlacnopt HammoHanbHOro mpoekta «OOpa3zoBanue» (yTBep:ka€H npe3uauymom CoBera npu
IIpesunenre P® mo cTparernyeckoMy pa3sBUTHIO U HALUUMOHAIBHBIM IPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBennas mnporpamma Poccwmiickoit ®enepanuu  «Pa3Butue  00pazoBaHUS»
(YtBepxnena [Tocranosienuem [paBurenscrBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBepXKIEHUHM TOCYJapCTBEHHOH mporpammbl Poccuiickori ®enepanun  «Pa3Butue
00pazoBaHUM.

4. Tlpodeccuonanpueiii crangapt «llemaror (memarormyeckas AESTENBHOCTh B JOLIKOJBHOM,
HA4yaJbHOM 0O0IlIeM, OCHOBHOM OOIIIEM, CpeiHEM 0011eM o0pa3oBaHUM), (BOCIIMTATENb, YUUTENb)»
(pen. ot 16.06.2019 r.) (Ilpuka3 MunuctepcTBa Tpyaa U couuanbHou 3amuThl PO ot 18 okTsa0ps
2013 r. Ne 544H, ¢ n3MeHEHUsIMH, BHECEHHBIMU NTPUKAa30M MHUHHUCTEPCTBA TPYAA U cOLB3AIIUTh PD
ot 25 ngexabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 4221) 5. [IpodeccuonanbHelil crangapT
«[lenaror monmosHUTENBHOTO 0Opa3zoBaHus neteil u B3pochbix» (I[Ipukas MunucrepcTBa Tpyna u
couuanbHoi 3amuTel PO ot 5 mas 2018 r. N 298 «OO0 yrBepxkaeHun npodeccHoHAIBHOTO
ctanaapTa «llegaror gomonHUTENHLHOTO 00pA30BaHUS A€TEH U B3POCIBIXY).

6. degepanbHBIA TOCYIapCTBEHHBIH  OOpA30BATENbHBI  CTaHAAPT OCHOBHOTO  OOIIEro
oOpazoBanus (YTBepkIAEH mpHKazoM MuHucTepcTBa oOpa3oBaHus W Hayku Poccuiickoi
Deneparuu ot 17 gexadpst 2010 r. N 1897) (pen. 21.12.2020)

7. ®denepanbHbIii rocy1apcTBEHHBIN 00pa30BaTENIbHBINA CTaHAAPT CpelHEro o0I1ero oopa3oBaHus
(YtBepxnén npukazoM MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot 17 mas
2012 r. N 413) (pen.11.12.2020)

8. Meroanyeckre peKOMEHIAINH 110 CO3AaHUI0 B (YHKIIMOHUPOBAHUIO ETCKUX TEXHOMAPKOB
«KBantopuym» Ha 6a3ze oO0meoOpa3oBaTeNbHBIX oOpranuzanuil (YTBEpKIEHbl pPacHOpsHKEHUEM
Munwucrepcrsa npocsenienus Poccuiickort @eneparuu ot 12 ssuBaps 2021 r. Ne P-4.

OcHamenue o0011€00pa3oBaTeIbHBIX IIKOJA COBPEMEHHBIM aHAJOrOBBIM M LH(PPOBBIM
000pyJIOBaHUEM SBIIAETCS MaTepHalbHOW Oa3oi peanu3anuu (eaepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB. DTO OTKPBHIBAET HOBHIE BO3MOXKHOCTH B YPOUHOW M BHEYPOUHOM,
BHEKJIACCHOW  JIETENHOCTH W SABISETCA  HEOThEMIIEMBIM  YCIOBHEM  (OPMHPOBAHUS
BBICOKOTEXHOJIOTUYHOM CPE/IbI MIKOJIbI, 0€3 KOTOPOH CIIOXKHO MPEICTABUTHh HE TOIBKO MPOPUIHLHOE
oOyuyeHHe, HO U COBPEMEHHBIH 00pa3oBaTeNbHbINA Iporecc B 1enoM Vcnoiabp3zoBaHue y4eOHOTo
000pyIOBaHUSI CTAHOBHUTCS CPEACTBOM 00ECIICUEHUS 3TOTO B3aMMO/ICHCTBHSL.

B ocHOBY Kypca BHEYpOUHOI JIEITETFHOCTH 3aJI0’KEHO MTPUMEHEHHEe HU(POBBIX 1abopaTopuit
HOBOTO TOKOJEHHUs1 neHTpa «Toukn Pocta», KOTOpbIe MO3BOJAT JOOUTHCS BBICOKOTO YPOBHS
YCBOEHHsI 3HaHWH, (HOPMUPOBAHMS TPAKTHUYECKUX HABBHIKOB OHOJIOTMYECKUX HCCIeIOBaHUH,
YCTOI\/'I'-II/IBOFO PpOcCTa MO3HABATCIIBHOTO MHTEPECA HIKOJIBHUKOB M, KaK CJICACTBUEC BBICOKOI'O YPOBHA
y4eOHOI MOTHBALIUH.

Ucnons3oBanue obopynoBanusi 1eHTpa «Touku Pocrta» mpu peanmusanuu JaHHOTO Kypca
MO3BOJISIET CO3/1aTh YCJIOBUS:

* Ul pacIIMpEHus  COJACpXKAHMUA  ILIKOJBHOIO  OHMOJOrMYecKoro  oOpa3oBaHUS;
¢ JJId IOBBINICHUA MMO3HABATCIILHOM aKTUBHOCTHU 06yqaloumxc;1 B CCTGCTBCHHO-Hay“IHOI\/JI06HaCTI/I;
* IS pa3BHUTHS JIMYHOCTH peOCHKa B TIpoliecce 00ydeHust OMOJIOTHH, €T0 CITOCOOHOCTEH,
dopMHpOBaHUS M YIOBJIECTBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB M  IOTPEOHOCTEH;



* 17151 pabOTHI ¢ OAAPEHHBIMU IIKOJIbHUKAMH, OPTaHU3allUU UX PAa3BUTHUS B PA3IMYHBIX 00JACTAX
00pa3oBaTeNbHON, TBOPUYECKOM 1E€ATEIILHOCTH.

OnHUM U3 OCHOBHBIX IPHUHLIMIIOB IOCTPOEHMSI 3JIEKTUBHOI'O Kypca SIBISETCS NPUHIIMII
JOCTYIIHOCTH. OKCIEPUMEHTAJIbHbIE JaHHbIC, IIOJIYYEHHbBIE YYalIUMHCS IPU BbINOJIHEHUU
KOJIMYECTBEHHBIX OIIBITOB, IIO3BOJIAIOT y4alUMCsA CaMOCTOSATENIBHO JENaTh BBIBOJBI, BBIABIATH
3aKkOHOMepHOCTU. [101X0/1b1, 3a710KEHHBIE B COIEpKaHKE Kypca, CO3/1al0T, HEOOXOUMBbIE YCIOBUS
IUI1 CUCTEMHOI'O YCBOEHMs YYalllMMHUCS OCHOB HAyKH, JUIsl OOECHeueHUs pa3BUBAIOLIETO U
BOCIIUTBIBAIOLIETO BO3AECUCTBUS OOYy4EHHs Ha JUYHOCTH ydauerocsi. dopMmupyemble 3HaHUS
JIOJKHBI CTaTh OCHOBOM CUCTEMBbI YOEXKI€HUH IKOJIBHUKA, SJPOM €r0 HAy4HOIr0 MUPOBO33PEHUS.

IIpumensiemoe o6opynoBanue nenrpa «Touka Pocray»

IlnppoBasi (komnbloTepHasi) JadopaTopusi — KOMIUIEKT y4eOHOro o0OpyaoBaHMUS,
BKJIFOYAIOIIMI M3MEpUTEIbHBIN OJI0K, MHTEp(deNc KOTOporo mo3Bojser o0ecneynBaTh CBsA3b C
pPETUCTPATOPOM JIaHHBIX, M HA0Op [aTYUKOB, PETUCTPUPYIOMIMX 3HAUCHHUS Pa3THYHBIX
(bU3NYECKUX BETUYUH.

Iporpammuoe oGecneuenue Releon Lite (IO Releon) — mnporpammuoe oOecricueHwue,
[ocTaBiIsieMoe B cocTaBe LHM(poBoi JabopaTopuu, obecreuuBaroniee padOTy HdaTUYMKOB,
COXpPaHEHHUE U NEPBUUHYIO0 00paOOTKY MOIYYEHHBIX JaHHBIX.

MyabTHAATYHK — IU(PPOBOM aTUYUK, MO3BOJISIIOIIUI BECTH OAHOBPEMEHHO YUET HECKOJIBKUX
MOKa3arejae OKpyXkarolled cpeapl U (PU3MOJIOTMYECKUX II0Ka3aTejel opraHu3Ma ueloBeKa.
MonogaTyuk — 1udpoBOIl AATYMK, NO3BOJISAIOIMN BECTH OJHOBPEMEHHO YUET TOJIBKO OJIHOTO
MoKa3aTessl OKPYXAroIled cpeabl WM (U3UOIOTMYECKOro IOKa3aTessl OpraHu3Ma 4YelOBeKa.
Perncrparop AaHHBIX — 3JEKTPOHHOE YCTPOMCTBO (MHTEPAaKTUBHAS JIOCKA, MEPCOHAJIbHBIN
KOMITBIOTEP, HOYTOYK, TUIaHIIEeT, MOOWIIbHBIN TenedoH) moaaepxkuBarone padoty 10 Releon.
JlorupoBanue — pexxuM paboThl HU(POBOI 1abopaTopuu, MpU KOTOPOM AATUMK paboTaeT Oe3
perucrTpaTopa JaHHBIX, C BO3MOYKHOCTBIO TIOCIIEIYIONIeH 3arpy3Kd Pe3yIbTaTOB M3MEPEHUN B
NaMsTh PETUCTPATOPA JAHHBIX.

Casizka JaTYHKOB — pexXUM palboThl IU(poBOI J1abopaTtopuu, MPH KOTOPOM Ha SKpaHE
perucTpaTopa JaHHBIX Tpaduueckd oToOpaxkaercs paboTa OJHOBPEMEHHO JAByX U Ooiee
MOJIKITFOYEHHBIX IU(POBBIX JaTYHKOB.

IInanupyemMbie pe3yabTaThl Kypca

OcBoenue 3MeKTUBHOTO Kypca «lIpakTuueckas OMONOTHsI C UCIIONIb30BaHUEM 000PYTOBaHUS
nenTtpa «TOYKKM pocTa»» Ha ypOBHE cpeaHero oOmiero o0pa3oBaHUS JOJDKHO 00ECIeYruBaTh
JOCTHUKEHHUE CIEAYIOUIUX MPEAMETHBIX, METampeIMETHBIX U JIMYHOCTHBIX 0Opa30BaTEIbHBIX
pe3yIbTaTOB.
IIpenmeTHble pe3y/bTaThl
[IpenMeTHBIC pe3yabTaThl 00y4YeHHs] OMOIOTHUHN TOJDKHBI 00€CTIeYnBaTh:
* ¢opMUpOBaHNE [IEHHOCTHOTO OTHOIICHHS K >KUBOU TpHUpOJIe, K COOCTBEHHOMY OpPTraHU3MY;
MMOHUMaHUE POy OMOJIOoTHU B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOUN KapTHUHBI
MUDA;
* yMEHHE MPUMEHSATh CHUCTeMY OHOJOTMYECKHX 3HAHWUW: PACKPhIBaTh CYIIHOCTH >KHUBOTO,
Ha3bIBaTb OTJIHUYHA JKHUBOTO OT HCEKHUBOro, IMEPCUUCIIATL OCHOBHBIC 3aKOHOMCEPHOCTHU
opranmu3zanuy, (YHKIIMOHUPOBAHHUS OOBEKTOB, SIBICHUN, TMPOIECCOB JKUBOW MPUPOIBL,
IBOJTFOIIMOHHOTO Pa3BUTHS OPTAHMYECKOTO MUPA B €0 SIUHCTBE ¢ HEXKUBOW TTPHPOJION;
* chopMHpPOBAaHHOCTH TPEICTABICHUI O COBPEMEHHOW TEOPUU DBOJIOIUU M OCHOBHBIX
CBHJICTEIILCTBAX IBOJIOIHH;



* BIIaJICHUE OCHOBAaMH IMOHATHWHOTO ammapaTa U Hay4HOTO sI3bIKa OMOJIOTMHU: MCIOJIb30BaHUE
U3YYCHHBIX TEPMHHOB, TMOHATUN, TEOPHil, 3aKOHOB M 3aKOHOMEPHOCTEH Il OOBSICHEHUS
HaO0JII0aeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUHN U MPOIECCOB;

* MOHUMaHHE CIOCOOOB MOJyYeHUs OMOJOTMYECKUX 3HAHWUN; HAJIMYUE OIbITa MCIOJb30BAHMUS
METOJI0B OMOJIOTHH C IIeJIbIO U3YyUYEHHS KUBBIX 00BEKTOB, OMOJIOrMUECKUX SIBJICHUNM HIIPOILECCOB:
HaOJI0ICHNE, OTIMCAaHKE, POBECHUE HECIOKHBIX OMOIOTHYECKUX OIBITOB U SKCIIEPUMEHTOB, B
TOM YHCJIE C UCIOJB30BAHUEM aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB U HUHCTPYMEHTOB;

* YMEHHUE XapaKTEpU30BaTh OCHOBHBIE TPYIIIbI OPraHU3MOB B CUCTEME OPIaHUUYECKOro Mupa (B
TOM 4YHCIIe BHUPYChl, OaKTepuu, pacTeHHs, TpUOBI, >KUBOTHBIE): CTPOEHHUE, IPOLECCHI
KHU3HEIEATEIbHOCTH, UX IIPOUCX0XK/ICHNE, 3HAUEHUE B IIPUPOJIE U KU3HU YETIOBEKA;

* YyMeHHE OOBACHATH IOJOXKEHHE 4YeJOBeKa B CHCTEME OpraHM4ecKoro MHpa, €ro
IIPOUCXOXACHHUE, CXO/ACTBA U OTJIMYMS YEJIOBEKA OT XKUBOTHBIX, XapaKTEPU30BATh CTPOCHUE U
MIPOLIECCHI JKU3HENEATEIbHOCTH OpraHM3Ma YelOBeKa, €ro MPUCIOCOOJICHHOCTh K Pa3lnYHBIM
HKOJIOTUYECKUM (PaKTOpaM;

* YMEHHE HCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS M HAaBBIKM JJIS 3JJ0POBOrO 00pa3a KHU3HH,
cOaTaHCUPOBAHHOTO MUTAHUSA M (U3NYECKOW AKTHBHOCTH; HETIPHITHE BPEIHBIX IMPHUBBIYCK H
3aBUCHMOCTEH; yMEHHE MPOTUBOICHCTBOBATD JDKEHAYYHBIM MAHUITYJIALIUSAM B 00JIACTH 3[OPOBBS;
* YMEHHE OMUCHIBATh KJIETKH, TKAHU, OPTaHbl, CACTEMbI OPTaHOB U XapaKTEepPU30BaTh BaKHEHIIIHE
OMOJIOTUYECKHE TPOLECChl B OpraHU3Max PAaCTeHHM, )KUBOTHBIX M YEJIOBEKa;

* c(pOPMUPOBAHHOCThH MPECTABICHUN O B3aUMOCBS3H HACIEAOBAHUS IIOTOMCTBOM MPHU3HAKOB OT
poauTenbekux (HopM ¢ OopraHu3alyend KIETKH, HAIMYMEM B HEHM XPOMOCOM KakK HOCHUTEJIEH
HaCJIeICTBEHHOM nH(opManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIeI0BaHUS MPU3HAKOB;

* c(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (haKTOpax OKPYXKAIOIIeH Cpelbl, UX POJIH B
KHU3HEIeATEbHOCTH U 3BOJIIOLIMY OPraHU3MOB; IIPEACTaBICHNE 00 aHTPOIIOT€HHOM (aKTope;

* cOopMUPOBAHHOCTH TPEJCTABIEHUNA 00 HSKOCHCTEMaxX W 3HAaYeHWU OMopasHoOOpas3us; O
r700aNbHBIX HKOJOTHMUECKUX MpobsieMax, CTOSIIMX Iepell YeJOBEYeCTBOM M CIOco0ax HX
MIPEOI0ICHUS;

* YMEHHME pelaTh y4yeOHble 3a7aud OMOJOTHYECKOTo COAEp)KaHUS, B TOM 4YHCIE BBISBIATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3M, IPOBOJUTH pPACYETHI, JeJlaTh BbIBOABI HAa OCHOBAHUU
IIOJIyYEHHBIX PE3YyJIbTaTOB;

* YMEHHE CO3/1aBaTh U IPUMEHSTH CJIOBECHBIE U I'payuuecKue MOAEIH Uil OOBSICHEHHSI CTPOSHUS
KHUBBIX CUCTEM, SIBJIIEHUI U ITPOLIECCOB KUBOM MPUPOIBL;

* TOHMMAaHHE BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX B pa3BUTHE OMOJIOTMYECKUXHAYK;
* BIQJICHUE HaBbIKAaMHM paboThl ¢ HMH(popMarmeil OHOJOrMYECKOro COJEp)KaHMs, MpPEICTaB-
JIeHHOW B pa3HOW ¢opMme (B BHJE TEKCTa, TAOIMYHBIX JAHHBIX, CXeM, IrpaHUKOB, AUATPAMM,
Mojenel, n300paxeHuit), KpUTUUECKOTO aHalu3a UHPOPMAIMH U OLEHKHU €€ JJOCTOBEPHOCTH;
* YMEHHE IIAHUPOBATh M0J] PyKOBOJICTBOM HACTaBHUKA U IPOBOJUTH YUeOHOE UCCIIET0BAaHHE HITH
MPOCKTHYIO paboOTy B oOyacTu OMOJIOTHH; C YY4ETOM HaMEUeHHOW 1enu (HopMyIupoBaTh
npoOyiieMy, TUIOTE3y, CTaBUTh 3a7aud, BLIOMpaTh aJeKBAaTHBIE METOMABI IJII HMX PEIICHUs,
(GbopMyIHpOBaTh BBIBOJIBI; MYOJIMYHO MPEICTABIATH MOTYUSHHbBIE PE3YNIbTaThI;

* YMEHHUE MHTErpUPOBaTh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMHU JPYTUX YUeOHBIX MPEAMETOB;
* c(opMHpPOBAHHOCTH OCHOB JKOJOTHYECKONW TI'PaMOTHOCTH: OCO3HAaHHUE HEOOXOIMMOCTHU
JeWCTBUH 10 COXPaHEHUIO OMOPa3HOOOpa3us U OXpaHe MPUPOJHBIX IKOCUCTEM, COXPAHEHUIO U
YKPEIUIEHUIO 3JI0pOBbS 4YEJIOBEKa; YyMEHHE BBIOMpATh II€JIeBble YCTAaHOBKM B CBOMX
JNEUCTBUAX M MOCTYNKax 10 OTHOUIEHMIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPYKaIOIIHX.

MeTtanpeamMeTHble pe3yJbTaThl



YHuBepcaibHble NO3HABATE/IbLHBIE /1€liCTBUSA

ba3soBble jiornyeckue JeHCTBUA:

* BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKN OMOJIOTHYECKUX O0BEKTOB (SBJICHHN);
* YCTaHABIIMBATh CYILECTBEHHBIM MpHU3HAK KiIaccu(UKAIMK OUOJIOTUYECKUX OOBEKTOB,
OCHOBaHHUs JJIs1 0000LICHNS M CPaBHEHUS, KPUTEPHH IPOBOJUMOIO aHAIN3a;

* ¢ Y4ETOM MPeAJIOKEHHOM OMOIIOrMYEeCcKO 3a71au BBISBISATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS
B paccMarpuBaeMbIX (akTax W HAOMIOJCHUAX; NpEJIaratb KPUTEPUU JUIS BBIABICHHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUMIl;

* BBIABJIATH NeOUINUTHI WHPOPMAIUHU, TAHHBIX, HEOOXOIMMBIX IS PEIICHUS IMOCTABJICHHOM
3a/1a4u;

* BBIBIATH NPUYMHHO-CIEJICTBCHHBIC CBS3M IPH HM3YyYCHUH OWOJIOTHYECKUX SBICHUU U
MIPOLIECCOB; JIeJaTh BHIBOJBI C UCIOIb30BAHUEM JICTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUECHUH,
YMO3aKIIOYEHUH TI0 aHAJIOTUH, (OPMYIIMPOBATh TUTIOTE3bI O B3aMMOCBSI3SIX;

* CaMOCTOSITEIbHO BBIOMpaTh CIOCO0 penieHus y4eOHO# Onosiornueckoil 3amayn (CpaBHUBATh
HECKOJIbKO BapUAHTOB pEIICHUS, BHIOMpATh HanOosee MOAXOAAIINA ¢ yYETOM CaMOCTOSTENIEHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBble ucciiegoBarebcKkue 1eMCTBUA:

* HCIIOJIb30BATh BOIPOCHI KAaK UCCIIEIOBATEILCKUNA HHCTPYMEHT MO3HAHMUS,

* (¢opMynupoBaTh BOIPOCHI, (PUKCUPYIOUINE Pa3pbIB MEXKAY pPEaTbHbIM M JKeJIaTelbHBIM
COCTOSIHUEM CUTYallluu, OOBEKTA, U CAMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JJAHHOE;

* ¢opmupoBaTh TruUnore’y 00 HMCTUHHOCTH COOCTBEHHBIX CYXICHUW M CYXKIEHUH IPYTUX,
apryMEeHTHPOBATH CBOIO MTO3UIUIO, MHEHHUE;

* IPOBOJUTH IO CAMOCTOSATENBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXKHBIH OMOJIOrMYECKHi
SKCIIEPUMEHT, HEOOJbIIOE HMCCIEAOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH OMOJIOrHYeCcKOro
00BEKTa U3yUeHHUs], TPUUNHHO-CIICICTBEHHBIX CBS3€H U 3aBUCUMOCTEN OHMOJIOTHYECKHUX 00BEKTOB
MEXIy COOO0H;

* OLEHUBaThb INPUMEHUMOCTh U JIOCTOBEPHOCTh WH(OpMalMH, MOJYy4YEeHHOH B Xoje
OMOJIOrMYECKOr0 UCCIIEIOBaHUS (IKCIIEPUMEHTA);

* CaMOCTOSITENIbHO (hOpMyIHpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO
HaOJIOZCHUSA, OIbITA, MCCIENOBaHUSA, BIAJETh MHCTPYMEHTAMH OLEHKH JOCTOBEPHOCTU
MOJTYYEHHBIX BBIBOJIOB M 000OIIIEHUI;

* NPOTHO3MPOBATH BO3MOXKHOE JajbHeWIlee pa3BUTHE OHOJOIMYECKHX IPOLECCOB M MX
MOCJICACTBHS B @HAJIOTMYHBIX MU CXOJHBIX CUTYAIUsAX, a TAK)KE BBIABUTAThH MPEATIOI0KEHUS 00
WX Pa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora c unpopmanueii:

* MPUMEHATHh pa3IMYHble METOJbl, HMHCTPYMEHThl W 3ampochl IpHU TOHCKE U OTOOpe
O6uosornyeckoil MHPOPMAIUU WM JaHHBIX U3 UCTOYHHUKOB C YUETOM IPEIOKEHHOW ydeOHOM
OMOJIOrMYECKOM 3aJauH;

* BbIOMpaTh, AHATU3UPOBATH, CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH OMOJOTHYECKYIO
MH(OPMALINIO Pa3INYHbIX BUJIOB U (hOpM MpeacTaBIeHUS;

* HAaXOJUTh CXOJIHBIE apI'yMEHTHI (IOATBEPKIAIONINE UM ONIPOBEPraloIIye OAHY U Ty K€ HJIEIO,
BEPCHIO) B Pa3IMYHbBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

* CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (opMmy TmpeacTaBieHuss HHPOpMALMU U
WUTIOCTPUPOBATH PElIaeMble 33J]aul HECIOXKHBIMU CXeMaMHM, JuarpamMmmamu, WHON rpadukoil u
WX KOMOWHAITUSIMU;

* OILICHUBATh HAAE&KHOCTh OWOJIOTMYECKON WHGOPMAlMU IO KPUTEPUSIM, MPEII0KEHHBIM
yUUTENeM Wi cPOPMYITUPOBAHHBIM CAMOCTOSITEBHO;

* 3¢ (heKTUBHO 3aTIOMUHATH ¥ CHCTEMaTU3UPOBATh HH(POPMAIIHIO;

* OBIAJETh CUCTEMOM  YHHMBEPCAJIbHBIX IO3HABATENBHBIX JEHCTBUH  oOecreunBaeT
c(hOpMHUPOBAHHOCTH KOTHUTUBHBIX HaBBIKOB 00yYaroImuxcsl.
YHuBepcajibHble KOMMYHUKATHBHBIE /1€iiCTBUS



Oo0menue:

* BOCIIPUHHUMATh U (HOPMYIHMPOBATH CYKICHHS, BBIPAXKATh 3MOIMHU B MPOIECCE BBIOIHEHUS
IIPAKTUYECKUX M Ja0OpaTOpHBIX PabOT; BbIpakaTh ceOsl (CBOIO TOUKY 3PEHHUs) B YCTHBIX U
MUCHMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOaJbHbIE CPEJICTBA OOLICHMS], IOHUMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
3HATh W PACMO3HABAThH MPEINOCHUIKA KOH(MIMKTHBIX CUTYAIlMid M CMATr4aTh KOH(JIMKTHI, BECTH
IIEPEroBOPHI;

* NIOHMMaTh HAMEPEHHs IPYTUX, MPOSBIATH YBAKUTEIHBHOE OTHOILICHHE K COOECEIHUKY U B
KOPpEeKTHOH Gopme HopMyIHpOBATh CBOU BO3PAKEHUS;

* B XOJ€ Juaiora W/WIM JUCKYCCHM 3aJaBaTh BONIPOCHI IO CYIIECTBY 0OCYXIaeMoii
OMOJIOrNYECKOI TeMbI U BBICKA3bIBATh UJEHU, HAlIEJICHHbIE HA PELIeHne OMOJIOTHYECKOH 3a1auu U
noJiiep kaHue 0J1aroKenaTeIbHOCTH OOICHHUS;

* COIOCTAaBJIATh CBOM CYXJIEHHUS C CYXJIEHHSAMM APYIHMX YYaCTHUKOB Juajora, oOHapy>KUBaTh
pa3IM4Me U CXOJICTBO MO3ULIHIA;

* MyOJIMYHO MPECTABIATH PE3Y/IbTAThl BHITOJHEHHOTO OMOJIOIMYECKOI0 OMbITa (3KCIEPHUMEHTA,
HCCTIE0OBAHUS, TIPOEKTA);

* CaMOCTOSITEJIbHO BbIOMpaTh (OpPMAT BBICTYIUIEHUS C Y4Y€TOM 3ajad Ipe3eHTalud |
0CcOOEHHOCTEH ayJUTOPUU M B COOTBETCTBHUH C HUM COCTABISTHh YCTHBIC U MHCbMEHHBIE TEKCTHI
C UCIOJIb30BAHNUEM UJUIIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHasi 1eITeJIbHOCTh (COTPYIHUY€CTBO):

* IOHUMaTh M HCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW M HWHIUBUAYAJIBbHOW pabOThl NpH
pelIeHnN KOHKPETHOM OHooruueckoil mpoosieMbl, 000CHOBBIBAaTh HEOOXOJUMOCTh IPUMEHEHUS
IpYNIOBBIX (POpPM B3auMOJEHCTBHS IPU PELIEHNH MTOCTABICHHON yueOHO 3a1aun;

* IPUHMMATH II€JIb COBMECTHOM JESITENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHS MO €€
JOCTIKEHHUIO: paclpelleNiaTh pOJM, JOrOBapuBaThCs, OOCYXJaTh TMpPOLECC U pe3yibTar
COBMECTHON pPabOThI, yMeTh 0000IIaTh MHEHUS HECKOJIbKUX JIIOJCH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTb, BBIMOJIHATE OPYYEHUS, TOTUMHATHCS;

* IUIAHUPOBAaTh OPTraHMU3AIMI0 COBMECTHOW paboOThI, ONpEAENsiTh CBOIO pPOJb (C y4éTOM
NPEINOYTeHUl U BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aMMOJCHCTBHUS), paclpeaessaTh 3ajladu
MEX1y 4YJeHaMHM KOMaH[bl, y4acCTBOBAaTh B IpyHIOBBIX (popmax paboThl (00CyxkaeHus, oOMeH
MHEHMSIMH, «MO3TOBBIE IITYPMBbI» U UHBIE);

* BBINOJHATH CBOK 4YacTb pabOThl, JOCTHTaTh KaueCTBEHHOIO pe3yjibTaTa IO CBOEMY
HaNpaBJICHUIO U KOOPAMHUPOBATH CBOM JIEHCTBUS C JPYTUMH YIEHAMH KOMaH/Ibl;

* OILIGHMBAaTh KayeCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSITEIHHO
c(OpMYIHPOBAaHHBIM YYAaCTHUKaMH B3aHUMOJACUCTBHS; CPAaBHUBATh PE3yJIbTaThl C HCXOIHOU
3aayeil M BKJIQJ KaXKJIOTO WieHa KOMaHIbl B JIOCTH)KEHHE PE3YNbTaTOB, Pa3leisaTh cdepy
OTBETCTBEHHOCTHU U MPOSIBIATH TOTOBHOCTH K NPEIOCTABICHUIO OTYETA TIepe 1 TPYIIION;

* OBJIAJIETh CUCTEMOU YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JE€HCTBUI, KOTOpas oOecrneynBaeT
c(OPMHUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHATIBHOI'O HHTEIIJIEKTa 00yYaroIXCS.
YHuBepcajabHbIe peryJsiTHBHbIE 1eiiCTBUS

CamMoopranuzanus:

* BBISBIISITH MPOOJIEMBI ISl PEUICHHWS B JKU3HEHHBIX M Y4YEOHBIX CHUTYAIUSX, HCIOIB3YS
OMOJIOTNYECKHE 3HAHMUS;

* OPHEHTUPOBATHCS B PA3IUYHBIX MOJIXOAAX MPUHATHS PEHICHUH (MHIUBUAYyaTbHOE, TPUHSATHE
peleH s B IpyIe, IPUHATHE PEIIeHUH rpymoil);

*  CaMOCTOSITEIBHO COCTABJISITh AJITOPUTM PEIICHUs 3adaud (MM €ro 4acTh), BBIOMpATh CIIOCO0
pemieHust yueOHOM OHONIOTMYEecKOM 3aJadd ¢ Y4E€TOM HMMEIOIIUXCS PECypCcoOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh MpEAIaracMble BAPUAHThI PELICHUH;

* COCTaBIATh IUIaH JeHCTBMH (IUIaH peanu3ali HAMEYEHHOTO aJITOpUTMa pPEILICHHS),
KOPPEKTHPOBATh MPEATIOKEHHBIN QJITOPUTM C YIETOM MOJTYUEHUSI HOBBIX OMOJIOTMYECKUX 3HAHUH
00 M3y4aeMoM OHOJIOTUYECKOM OOBEKTE;



* JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCThH 32 PELICHHE.

CamokoHTpOJBb (peduiekcus):

* BJIJIETh CITIOCOOAMU CaMOKOHTPOJISL, CAMOMOTHBALIUU U Pe(ICKCHH;

* 1aBaTh a/IEKBATHYIO OLICHKY CUTYallMH U MpeasaraTh I1aH €€ U3MEHEHNUS;

* YUHUTBHIBaThb KOHTEKCT W IPEABUIETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPHU PELICHUU
y4eOHOI OHonornyecko 3ajauu, aJanTUPOBaTh PEIIEHHE K MEHSIOUIMMCA OOCTOSTENIbCTBAM;
* O0OBACHATH IPUUMHBI TOCTUKEHUS (HEIOCTUKEHUS) PE3YJIbTATOB JI€ATEIbHOCTH, 1aBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh MO3UTHBHOE B IPOM3OLIEIIIECH CUTYallUu;
* BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX 0OCTOATENHCTB, N3MEHHUBIIUXCS
CUTYyallUui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

* OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIHU U YCIOBUSIM.

IMOLMOHAJLHLIA HHTEJLJIEKT:

* paznuy4arth, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMU AMOLIUSMHU U SMOLIUAMHU APYTHUX;

* BBIBJIAATH M @HAIIM3UPOBATh IPUYMHBI SIMOLIUH;

* CTaBUTH ce0sl HA MECTO JPYroro 4ejoBeKa, NOHUMaTb MOTUBBI M HaMEpEeHHUs JpYroro;

* peryaupoBaTh Crioco0 BBIPAYKEHHSI IMOLHIA.

IIpunsiTue cedst U APyrux:

* OCO3HAHHO OTHOCHUTBHCSI K JPYTOMY YEJIOBEKY, €[0 MHEHUIO;

* IpU3HABaTh CBOE MPABO Ha OIIMOKY U TAKOE K€ IPaBo APYroro;

* OTKpBHITOCTH cebe M ApPYruM; 6 OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHMPOBATH BCE BOKPYT;
* OBJAJETh CUCTEMOH yHHBEPCAJbHBIX Y4YEOHBIX pEryJsATHUBHBIX JEWCTBUI, KOTOpas
obecrieunBaeT (OPMHPOBAHME CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI TO3HIUS
JUYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTH (ympaBieHus co0O0H, CcaMOJUCIMIIIMHBI,
YCTOWYHUBOTO MTOBEACHMUS).

JInyHOCTHBIE pe3yJibTaThl

IIaTpuoTnyeckoe BocnuTaHue:

* MOHMMAaHHUE LIEHHOCTU OMOJIOTMYECKON HayKH, €€ poJii B Pa3BUTHH YEJIOBEYECKOrO OOIIeCTBa,
OTHOIIEHHE K OWONOrMM KaK Ba)XHOM COCTaBISIOLIEH KyJIbTYpbl, TOPJAOCTb  3a BKJIAJ
POCCHUHCKHMX U COBETCKMX YUEHBIX B pa3BUTHE MUPOBOH Ouonoruueckoi Hayku. I'pasmanckoe
BOCIIUTaHHE:

* TOTOBHOCTb K Pa3HOOOpPa3HONW COBMECTHOH JEATENbHOCTH INPH BBITOJHEHUU OMOJIOTHMYECKUX
OIBITOB, JKCIEPUMEHTOB, HCCIEAOBAHMM M IPOEKTOB, CTPEMJIEHHWE K B3aMMOIIOHMMAHMIO U
B3alMOITOMOIITH.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

* TOTOBHOCTbH OLICHMBATh CBOE [TOBEACHUE U NTOCTYIIKH, a TAK)KE MOBEIEHUE U IMOCTYIKU APYTUX
JOJEN ¢ MO3UIMK HPaBCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOIr0 IpaBa ¢ YYETOM OCO3HAHUS
IIOCJIEACTBUM ITOCTYIIKOB.

JCcTeTHYECKOe BOCIIUTAHKE:

* IOHMMaHHE€ SMOIIMOHAIBHOIO BO3AECMCTBUSI MPUPOJBI M €€ LEeHHOCTU. LIeHHOCTH Hay4yHOro
MTO3HAHUS:

* OpHUEHTalMsT B JEATEJIbHOCTH HAa COBPEMEHHYIO CHUCTEMY OHOJIOTUYECKUX HayYHBIX
MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MIPUPOTHOMN U COLMATIBHOM Cpesoi;

* pa3BUTHE HAayyHOW JIOOO3HATENBHOCTH, MHTEpeca K OHOJOrMYecKod Hayke H
HCCIIEIOBATENbCKON JESITEbHOCTH;

* OBJIa/ICHHE OCHOBHBIMU HaBBIKAMH HCCIIEIOBATENBCKOM 1€ATENBHOCTH.

®opmMupOBaHNe KYJIbTYPHI 310POBbS:

* OCO3HAHME LIEHHOCTH >KU3HU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO U YCTAaHOBKA Ha
3M0pPOBBIA  00pa3 >Ku3HH (3I0pOBOE MUTAaHUE, COONIOJICHHE THIHEHUYECKHX IPaBuII,
cOaNaHCUPOBaHHbIN PEXUM 3aHATUN U OT/IbIXA, PETYJsIpHas (pU3NUECcKast aKTUBHOCTD);

* OCO3HAHHE TOCIEICTBUA M HENPHUSITHE BPEAHBIX MPHUBBIYEK (YIOTPEOICHHE aJKOTOIs,
HapKOTHKOB, KypeHHE) U UHBIX (popM Bpeaa i GU3NIECKOr0 ¥ ICUXUYECKOTO 3/10POBbS;



* coOuo/ieHre MpaBuil 0€30IaCHOCTH, B TOM YHCIIE HAaBBIKM OE30IIaCHOTO MOBEJICHHS B
MPUPOIHOM CpeJie;

* YMEHHE OCO3HaBaThb 3MOLMOHAJIBHOE COCTOSIHHE CBOE M APYIMX JIIOACH, YMEThb YIPABIIATH
COOCTBEHHBIM 3MOIIMOHAILHBIM COCTOSIHUEM;

* chopMHUpOBaHHOCTH HaBBIKA peIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO

e IpaBa JIpyroro 4esioBeKa.

Tpynosoe Bocnutranue:

* AKTHBHOE Yy4acTHE B pELICHMM IPAKTHUYECKUX 3a/1ad (B paMKax CEMbH, LIKOJIbI, rOpoJa, Kpas)
OMOJIOTMYECKON M 3KOJOIMYECKON HAIPaBICHHOCTH, MHTEpPEC K MPAKTUYECKOMY H3YUYECHUIO
npodeccuii, CBI3aHHBIX C OMOIOTHEH.

JIKOJIOTHYEeCKOe BOCIINTAHHE:

* OpHCHTalUS HAa TPUMEHEHHWE OHMOJOTHMYECKHMX 3HAHWHM /Ui peIIeHus 3anad B 00JIacTH
OKpY’KaroIiel cpefbl, INIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXKHBIX IMOCIEICTBUH 1Uis
OKpY>Karollen Cpeibl;

* TMOBBILIEHHE YPOBHS SKOJOIMYECKOW KyJIbTYphl, OCO3HaHHE TIJI00AJBHOIO XapakTepa
9KOJIOTMUECKUX MPOOJIEM U MYTEeH UX pELICHMs; aKTUBHOE HENpUSTHUE JEHCTBUI, MPUHOCSIINUX
BpeJl OKpY»Karollel cpese;

* TOTOBHOCTh K YYacTHIO B NPAKTUYECKON AESITENbHOCTH 3KOJOTMYECKOW HAalpaBICHHOCTH.
Apanranyst 00ydJaromerocsi K M3MEHSIOIUMCSI YCIIOBHSM COITUAIBHON M TPUPOTHOM CPEJIb:

* OCBOCHHE 00YYAIOMIMMHUCS COMATBHOTO OIBITAa, HOPM M IPaBWJI OOIIECTBEHHOTO TIOBEJCHUS B
rpynnax 1 cooOIIeCTBaxX IPU BHIIOJHEHUH OMOJIOIMUYECKHUX 3a/1a4, MPOEKTOB HHUCCIEIOBaHMM,
OTKPBITOCTB OIBITY ¥ 3HAHUSAM JIPYTHX;

* OCO3HaHHE HEOOXOAUMOCTH B (POPMHUPOBAHMH HOBBIX OHOJOTMYECKHX 3HAHWW, YMEHHE
(bopMyIMpOBaTh UJEH, MOHATHS, TUIIOTE3bl O OMOJOTMUECKUX 00BEKTaX M SBJICHUSAX, OCO3HAHUE
nepuuTa cCoOOCTBEHHBIX OMOJIOTMYECKUX 3HAaHUH, IUTAHUPOBAHKUE CBOETO Pa3BUTHS;

* YMEHHE OINEepPUPOBATH OCHOBHBIMHU MOHATHSAMHU, TEPMHUHAMHU U TNPEACTaBICHUSMH B 00JaCTH
KOHUENIMN YCTOWYUBOTO Pa3BUTHS;

* yYMEHHE aHAJIU3MPOBaTh U BBIABIATH B3aUMOCBSI3U IPHPOJIBI, OOIIECTBA M SKOHOMHKU;
OLICHMBAHME CBOMX JACHCTBUI ¢ YUETOM BIIMSHUSA HA OKPYXAIOUIYIO CPENy, JAOCTHXKEHHUALENnel
U TIPE0JI0JICHUS BBI30BOB M BO3MOKHBIX IN100aIbHBIX MOCIECTBUIA;

* OCO3HAHHUE CTPECCOBOM CUTYallMH, OLIEHUBAHNE MTPOUCXOSAIINX U3MEHEHUH U UX MOCIIECTBHI;
OLICHMBAHME CHUTYallUl CTpecca, KOPPEKTUPOBAHUE IPUHHUMAEMBIX pELICHWH | JEHCTBUM;
* YBaXXUTEJIbHOE OTHOLIEHHE K TOUKE 3PEHMSI JPYTOro YeIoBeKa, €ro MHEHUIO, MUPOBO33PEHHUIO.

Conep:xkaHue 3JIEKTUBHOTO Kypca

B o0pazoBatenbHO# porpaMme MpeaCTaBICHBI CISAYIOIINE Pa3aebl:
Kierka.
PasMHOXeHME U pa3BUTHE OPTaHU3MOB.
OCHOBBI TEHETHKH U CETICKIUH.
Bun
. DKOCHCTEMBI

JlaHHBIC pa3/essl BEIOPAHbI ¢ YI€TOM HanboIee MMPOKUX BO3MOXKHOCTEH 1O IPUMEHEHUTIO
obopynoBanus neHtpa «Touka Pocra» xak Ui mpoBeneHUs: 1a00paTOpHbIX paboT, Tak U Ui
JEMOHCTPAIIMOHHOTO JKCIepuMeHTa. Kpome Toro, mepeunciieHHbIe pa3/ieibl  00IagaroT
HauOOJIBIIMM MOTEHIIMAJIOM JJIsl OpraHu3alMy IPOEKTHON M UCCIIEA0BATENIbCKOM eI TENbHOCTH
oOyvaromuxcs. buojormueckoe HaOIOJEHHE ¥ OKCHEPUMEHT TpoBOIsATCS B (hopme
1a00paTOPHBIX PadOT M IEMOHCTPAIIHA.

abrwdE



TemaTnueckoe NJIaHUPOBaHUE YJIEKTHBHOIO Kypca 34 yaca, 1 yac B HeJleJ110.

10-11 kaacc.

Ne | HaumenoBanu | Copepxanue [eneBas Kon- | OcHoBHble  Buael  jaesrenbHOCTH | Mcnonb3oBanue
/0 | € pa3zienoB U yCTaHOBKa BO 00yJaromuxcs o0opynoBaHus
TeM ypoka 4acoB
BBenenue 2 yaca
1-2 | Metoabt Ypok Ne 1 @opMHUpPOBaHNE HABBIKOB 2 BriasrkeHne runotessl, usmepenue | Jlaryuk kucnopona
ouonornuyecku | «lIpakTnyeckoe [IPAKTUYECKOIO KOHLIEHTPALUU KUCIOPOa BO
X MIPUMEHEHHE OOIIEHAYUHbIX | UCIOJIB30BaHUS BJIBIXa€MOM, BBIJIBIXa€MOM BO3YyX€
HCCIIEIOBaHUM | METOJIOB B HAy4HBIX METOJIOB
OMOJIOTUYECKHUX M CCJIEJOBAHMUSI
UCCIIETOBAHMSIX)»
Pasznea 1. Kierka 12 yacos
3 benku JIaboparopHas BrrsicHuTsb ycnoBus 1 OnpenensitoT aKTHBHOCTh JlaTuuk onTH4ecKon
pabora Ne 1 AKTUBHOCTH ()EPMEHTOB NEPOKCUIA3bI CIIOHBI, U3MEPSIOT IUIOTHOCTH
«3yuenue ONTUYECKYIO INIOTHOCTh
(dbepMeHTaTUBHOI pacTBOpOM
AKTUBHOCTH CITIOHBD)
4-5 | Hykneunossie | JlaGopaTopHas [Tomyuunts 2 [IpuroroBnenne romoreHara Hatuuk pH
KHCIIOTBI pabota Ne 2 npenapar o0pa3ua, 00paboTKa JIeTepreHTaMu,
«Bpienenue u OUYUILIEHHON OCaXICHHUE HYKJIEONIPOTEUOB,
ourctka JJHK JHK ourctka [JHK
13 KJIETOK pacTeHUI»
6 Opranesnisl JIaboparopHas Habmroates mnasmonus u 1 [IpuroroBienne Mukponpenapara, Muxkpockor, Habop s
KJIETKU pabota Ne 3 JIEeTIa3MOJIH3 B KIIETKE o0paboTKa peakTuBaMu, paboTa ¢ npenapupoBaHUs
«Ilna3zmonus u MHUKPOCKOIIOM
JETIa3MOJIN3 B
PaCTUTENBHOM KIIETKE»
7-8 | doTtocuuTEs VYpoxk Ne 2 «I"a3oBbIie Jloka3aTh BEIJICIICHHUE 2 HaGmronarotT 1eMoHCTpaimOHHBIN Jarunku
s dexTs! HoToCHHTE3AN KHCIIOpO/1a U MOTJIOIIEHNE OTIBIT, 3apPUCOBBIBAIOT KHCII0pO/Ia,
YTJIEKHUCIIOTO ra3a mpu CXEeMY YCTaHOBKH, (PUKCUPYIOT pH
dorocunTe3E XOJ1 M PE3YJIbTATHI OIbITA




9 doTocuHTE3 JIaGoparopHast BrrsBuTh nponecc CoOuparoT ycTaHOBKY /7151 Jatuukn
pabota Ne 4 (buKcanuu yrileKuciaoro OIIBITA, U3MEPSIIOT IIOKA3aTEeNHN KHCII0pOo/a,
«Omnpenenenue ra3a BOJIHBIM paCTEHUEM cpenbl, GUKCUPYIOT U aHanmu3upytoT | pH
MHTEHCUBHOCTHU no casury pH pe3yIbTATHI
nporiecca Gpukcanum
YIIJIEKHUCIIOro T'a3a KIeTKaMU
BOJIOPOCITH XJIOPEIUIBD)
10 | CrpoeHnue u JlaboparopHas Jloka3aTb 3aBUCHUMOCTh ['oToBsAT Npenaparsl, U3MEPSIOT Jatuuk
byHKIUN pabota Ne 5 Typropa OT HHTEHCUBHOCTH 00BEKTHI, paboTaIOT C TaTYNKOM, AJIEKTPONPOBOIUMOCTH,
Hapy>KHOU «BnusHue ocmoca Ha OCMOTHYECKHX MPOLIECCOB 00pabaTbIBatOT pe3yJIbTaThl ONbITA JUHENKa
KJIETOYHOU TYPrOpHOE COCTOSTHUE
MeMOpaHbI KIJIETOK)
11 | Crpoenue u JlaGopartopHas BBIACHUTB POJIb KYTUKYJIBI Cobupator JaTumx
byHKIIUN paborta Ne 6 ¥ IPOOKH B 3aITUTE OT YCTaHOBKY JJIS BJIAKHOCTHU
Hapy>KHOU «CpaBHeHHe UCTIApEHHS BOJIBI C ombITa, paboTa- BO3/IyXa
KJICTOYHOM G Py3nOHHON MOBEPXHOCTH KOPHEH U 0T C JaTYUKOM,
MEMOpaHBI CIIOCOOHOCTH KIICTOYHOM KITyOHEH 00pabaThIBarOT
MeMOpaHbl U KJIETOYHOM pe3yinbTaThl
000JIOUKI OTIbITa
12 | Dueprernveck | JlaboparopHas Jlokazatp yriaekucioro CoOuparoT ycTaHOBKY, pabOTaroT ¢ JlaTyuk Temneparypsl,
uit oOMeH pabora Ne 7 ra3a ¥ TemjaoThl IpU naT4nKaMu, o0padaThIBatOT pH
B KJIETKE «BblieneHre yriaekucioro | CupToBOM OpOXeHHUU pe3ysbTaThl OIbITA
ra3a v TeIIOTHI
JPOKKEBBIMH KIIETKAMH
Ipy OPOKEHU
13 | Muro3 JlaboparopHas Onucarb U3MEHEHUs [IpuroraBnuBarOT BpEMEHHbBIE Muxkpockor, Habop
pabota Ne 8 XPOMOCOMHOT0 armapara MHKpOIpenapaTsl, H3y4aroT UX MHUKpOIpenapaToB, Ha-
«[loBeneHne XxpoMoCoM MpH | IPU MUTO3€E 10/ MUKPOCKOIIOM, 00pabaThIBatoT 60p 1
MHUTOTHYECKOM JICICHUH B pe3yabTaThl HAOIIOACHUI npenaprupoBaHus
KJIETKaX pacTEHUN»
14 | Meiio3 JIaGoparopHast Onwucare U3MEHEHUs [IpuroraBnuBarOT BpeMEeHHbIE Muxkpockor, Habop
pabora Ne 9 XPOMOCOMHOTO anmapara MHUKPOIPETapaThl, U3y4aroT UX MHUKpPOTIpEnapaToB,
«[loBenenue npu 110J MUKPOCKOIIOM, 00pabaThIBaiOT Ha0op st




XpOMOCOM IpU
MEUOTUYECKOM
JICJICHUU B

KJIETKaX pacTEHUN»

Meiios3e

pe3yNbTaThl HAOMIOICHU

npenaprupoBaHus

Pa3gen 2. PasMHoKeHHe U pa3BUTHE OpraHu3Ma 4 yaya

15- | Onnokneroun | JlaGopatopHas BrissBUTH cX0OACTBA U 2 [IpuroraBnuBaroT BpeMEHHbIE Mukpockorr, Habop
16 | bie opranusmsl | padora Ne 10 pas3nyusi KJIETOK MHKPOIIPETIapaThl, H3y4aroT UX MHKpOIIpenapaToB
«CpaBHHTENBHAS OJTHOKJIETOYHBIX 10JT MUKPOCKOIIOM, 00pabaThIBatOT

XapaKTEePUCTHKA OpraHU3MOB pe3ynbTaThl HAOIIOICHUI
OJTHOKJIETOYHBIX
OpPTaHU3MOBY
17- | )Kusnenneie JlabGoparopHas N3yuuts pazButne 2 N3y4aroT nog MUKpPOCKOIIOM Mukpockor, Habop
18 | mukos pabora Ne 11 cropoduTa u rameropura MOCTOSIHHBIE MUKPOTIPETapaThl, MHUKPOIpENapaToB
pacteHuit «OCco0EHHOCTH Pa3BUTHSA CIIOPOBBIX paboTaIoT C N300pAKECHUSIMH,
MTaIIOPOTHUKOBUAHBIX » pacTeHui 00pabaThIBatOT pe3yibTaThl
HAOJIFOICHUNA
Pa3znen 3. OcHOBBI FeHETHKH H CeJIeKIMH 6 4acoB
19- | Xpomocomel. | JlaGopaTopHas N3yuuTh 0OCOOCHHOCTH 2 [TpuroraBiauBarOT BpeMEHHbIC Muxpockor, Habop JUIst
20 | Ctpoenue paborta Ne 12 BHEIITHETO CTPOCHHS MHUKpOIpenapaTsl, U3y4aroT UX npenaprupoBaHus
XpOMOCOM «BHemHee crpoenue MOJUTEHHBIX XpPOMOCOM B 0] MUKPOCKOIIOM, 00pabaThIBatOT
MOJTUTEHHBIX XPOMOCOM CBSI3U C TPAHCKPUTIITHOHHOM pe3yabTaThl HAOIIOACHUI
KOMapOB-3BOHIIOBY AKTUBHOCTBIO
21- | T'eneruka JIaGoparopHast Onpenenutsb 2 N3yyaroT nog MUKpOCKOIIOM Muxpockor, Habop IS
22 | yemoBeka pabora Ne 13 MOJIOBOM MOCTOSIHHBIE MUKPOIIPENapaThl, npenapupoBaHUs
«Onpenenenue XpOMaTHH B paboTaroT ¢ U300paKEHUSIMH,
II0JIOBOT'O XpPOMAaTHHA B KJIETKax 37J0pOBOTO 00pabaThIBatOT Pe3yIbTAThI
KJIeTKax OyKBaJIbHOTO JeJI0BEeKa HaOJIIO e HUIT
SMUTEIHS YETOBEKA»
23- | 3akoHomepHoc | JIaboparopHast HayuuTscs pacrozHaBathb 2 N3y4aroT nog MUKpOCKOIIOM Mukpockor, Habop
24 | ™ pabota Ne 14 dbeHoTUnMYeCKue MTOCTOSTHHBIE MUKPOIIpEnaparhl, MUKpOIIpENapaToB
HacinenoBanus | «OnpeneneHne TeHOTHTIA NPU3HAKK HAa HATYPaIbHBIX paboTaroT ¢ N300pakeHUSIMH,

IIJIOI0BOM MYILIKHU
JPO30(UITBI TIO

npernaparax u onpeaessiTh
BO3MOYHBIE T€HOTUIIbI

00pabaThIBatOT pe3yabTaThl
HaOIr0IeHU




beHoTury»

OpraHu3Ma 110 ero
denoTumy

Pasznea 4. Bua 4 yaca

25- | U3menuuBocth | JlabopaTtopHast ONBITHBIM MYTEM BBIIBUTH | 2 PaGora c 6mankamu, BBIIIOJIHEHUE bnank yuera ckopocTu
26 | mPUPOIHBIX pabota Ne 15 HOPMY peaKIMy IpU3HaKa JIeCTBUI HAa BpeMs, pacuyeThl Ha POU3BOJILHOM
OIS «OrnpeeneHue HOPMbI KaJIbKYJIATOpE peaxiuu, CEeKyHI10Mep
peaKiy npru3HaKa
Ha TIpUMepe CKOPOCTU
MIPOU3BOJILHBIX JABHKCHHI
27- | T'enernueckas | JlaboparopHas Paccuurath yactory 2 Pabota c 6mankamu, ornucanue bnank yuéra
28 | cTtpykTypa pabora Ne 16 BCTPEYACMOCTH aJUICIICH (heHOTHIIOB, pacyeThI (EHOTUTTICCKUX
OIS «Pacuet yacToThl T€HOTHUIIOB MOIMYJISIINH Ha KaJIbKYISITOPE MPU3HAKOB,
BCTPEYAEMOCTH ajuIeen KAJIBKYJISATOP
Y TEHOTHUIIOB B TIOMYJISIIIAM
Pa3pgen 6. DxkocucreMbl 6 4acos
29 | Dxonoruvecku | Ypok Ne 3 Joka3aTh 3ak0H coBMecTHO | 1 Habmonarot 1eMOHCTpalluOHHBIN Jatuuku Kkucmoposa,
e (axTopsl «OnpeneneHue CUIIbI neicTBus GaKkToOpoB OTIBIT, 3aPHCOBBIBAIOT CXEMY pH, x10pua-uOHOB,
BO3CHUCTBUS YCTaHOBKHU, (PUKCUPYIOT X0 U OCBEILIEHHOCTH,
JKOJIOTUYECKUX (haKTOPOB Pe3yabTATHI OTBITA TEMIIEPATYPHI,
OTHOCHTEIIEHON
BIIQKHOCTH
30 | 3akoHomepHoc | Ypok Ne 4 Jlokazatb 3akoH coBMecTHO | 1 HabmtonaroT 7eMOHCTpalMOHHBIH JlaTuukuy TemmnepaTypsl,
TH JCUCTBHS «BnusHue coueranus neictBus pakTOpoB OTIBIT, 3aPHCOBBIBAIOT CXEMY pH, kucnopona,
DKOJIOTHYECKH | IKOJOTHUYECKHX YCTaHOBKH, (DUKCHPYIOT OCBELIEHHOCTH
X (pakTopoB ¢dakTopoB Ha XOJI ¥ pe3yJIbTaThl OTbITa
WHTEHCUBHOCTD
dboTocuHTE32»
31 | Dkonoruuecku | JlabopaTopHas BrisiBuTh uznueckuit 1 ColupartoT ycTaHOBKY, pabOTaloT C JlaTuuk TemnepaTtypsl
€ 3aKOHBI pabora Ne 17 MEXaHHW3M IpaBujia AJieHa naTyukaMu, 00padaThIBalOT
Y TIpaBUIIa «JlokazarenbCcTBO pe3yabTaThI OTBITA
(bu3nyecKoro MexaHusma
npaBuiia AJIJieHa
32 | Dxonoruuecku | JlaboparopHas BeisiButh puznueckuit 1 CoOuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk TemnepaTypsl




€ 3aKOHBI paborta Ne 18 MEXaHMU3M ITpaBuia AJljieHa JaTYNKaMH, 00padaThIBalOT
Y TIpaBUIia «JlokazarenbCTBO pe3yabTaThl OMbITA
(bU3NIECKOTO MEXaHU3Ma
npasuia beprmana
33 | Arposkocucre | JlaGoparopHas OnpenenuThb 1 ColuparoT ycTaHOBKY, pabOTaioT ¢ JlaT4rK HUTPAT-HOHOB
MBI pabora Ne 19 coJiep)KaHue naTynkamu, o0padaThIBalOT
«O1eHKa coiepKaHMs HUTPATOB B PE3yNIbTaThI OTIBITA
HUTPATOB B PACTCHUSIX) POJYKTax
MUTaHUS
34 | I'moGanbHBIC Ypok Ne 5 JlokazaTh CBsI3b 1 Hab6mromarot 1eMoHCTpaiMOHHBIN Temnepartypsi,
skonoruueckue | «IlapHUKOBBII NapHUKOBOTO Y deKTa ¢ OTIBIT, 3aPUCOBBIBAIOT CXEMY OTHOCHUTEIILHOM
poOIeMbI a¢ ekt u rmodampHOe r7100a1bHBIM MOTETJICHUEM YCTaHOBKHU, (DUKCUPYIOT BJIQYKHOCTH
MOTEIUICHUEY XOJI ¥ pe3yJIbTaThI OTIBITA BO3/1yXa,
KHCJIOPO/Ia,
pH
HUTOI'O: 34 yaua.

IlepeyeHb TeM yueOHO-HCCIEA0BATEIBCKON U MPOEKTHOM 1eSITeJIbHOCTH IHIKOJIbHUKOB.
. OnieHka Ka4ecTBa BO3yITHON Cpebl B y4eOHBIX KAOWHETAX MIKOJIBI.
. OnueHka kayecTBa BO3yLLIHOM CpeJibl IPU CONEPKAHUN )KMBOTHBIX B 3aKPHITOM ITOMEILLIEHUH.
. OneHka KkayecTBa BO3yIIHOM Cpeibl B KJIETKAX KPOJIbYaTHUKA MPU OTKPBITOM U 3aKPBITOM COJEPKAHUH KUBOTHBIX.
. Onpenenenrie HEOOXOAUMOCTH IOJIMBA CENTbCKOXO03SIICTBEHHBIX PACTEHU.
. Onpeznenenue miI010poIus MOYBBI B IMYHOM IpUYycaieOHOM X03HCTBE.
. @eHoJorus ¢ JaTYNKAMHU NpeICKa3aHne TPUOHBIX CI0EB, YPOKAEB TUKOPOCOB.
. Onpenenenne kayecTBa BO3yIIHOW CPelbl B TaPHUKAX U TEILIUIAX.
. Onpenenenue ycnoBuil XpaHeHHsI MUILEBBIX MPOAYKTOB B €CTECTBEHHO-TIPOXJIAHBIX TOMEIIEHUX (MO0, MOrped, JeTHUK).
. 3aBUCUMOCTb KauecTBa BO3AYIIHOM Cpe/Ibl JKUIIBIX TIOMEIIEHUH OT peKuMa MPOBETPUBAHUS U BIaXKHOU YOOPKH.
10. CKOpOCTh MOPYH TUTIOIOB M KOPHETUIOAOB TIPH HECOOITIOICHIH YCIOBUHN XpaHEHHUS.
11. Onpenenenne pH oprannueckux yao0peHuii (HaBo3, I'yaHO) Pa3HbIX CPOKOB PA3IOKEHHS.
12. Coznanne cucTeMbl JOMAITHEr0 MOHUTOPUHTA Ka4eCTBa COACPIKaHUS CEeITbCKOX03SIHCTBEHHBIX )KUBOTHBIX B JITTX.
13. Coznanne TOCTYIMHOM CHCTEMBI MOHUTOPHHTA TUT010poaunst mouBkl B JITIX/ pepmepckom xo3siicTBe.
14. Cpok mopuu cBEXeCOOPaHHBIX, MBITBIX M IPOTEPTHIX SAOJIOK.
15. PazorpeBanue ceMsiH, OBOIIEH U PPYKTOB NPU XPaHEHUU
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IlepedyeHb 1OCTYNHBIX HCTOYHUKOB HH(pOpMaUU

B pasznerne npencTaBieH CIIMCOK KHUT M CCHUIOK Ha CAlThI, B KOTOPBIX 0oJiee MOAPOOHO OCBSIIIEHBI PAa3JIMYHbIC ACTIEKTHI PACCMATPUBAEMBIX
BONPOCOB. VX MOXHO peKOMEHIOBATh KaK YUUTENI0, TAK U 00y4aeMbIM, IPOSIBUBILINX UHTEPEC K U3y4aeMOil TeMe.
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XKepeobuora E. JI.LEI'D. buonorus: Teopernueckue matepuaisl.— CI16.: Tpuron, 2009. — 336 c. Kanmununa A. A. [loypodnbie pa3paOoTKu O
ounonornn «baktepun. ['pubds1. Pactenus», 6 knacc. — M.: BAKO, 2005.

Kupunenko A. A., Konecaukos C. U. buonorus. 9-it xnacc. [Toaroroska k ntorosoii arrecrauuun — 2009: yue6HO-MeTOIMYECKOE TOCOOHE —
Pocros v//1: Jlernon, 2009.— 176 c.

JlaTromuu B. B. buonorus. JKusoTtHsie. 7 kinacc: padouas Tetpanb s yautens.— M.: Ipoda, 2004.— 160 c.

Jlatromme B. B., Younnesa I'. A. buonorus. JKuBoTHsle. 7 Ki1acc: TeMaTHYECKOE U TIOYPOYHOE TUIaHUpoBaHue K yueOnuky B. B. JlaTiommna u
B. A. lllankuna «buonorus. )KuBotHsie» nocobue mist yuurens.— M.: [Ipoda 2003.— 192 c.

Huxumos A. U. Kak oOyware Ouonormm: JKusotnble: 7 ki.— M.: I'ymanut. u3n. nentp BJIAJIOC, 2004. — 200 c. Huxumor A. .,
ITerpocoBa P. A. u ap. buonorus B Tabaunax.— M.: «<MJIEKCA», 1998.

Huxumos A. U., TepemoB A. B. lunaktudeckuii Mmatepuan no 3ooiorun. — M.: PAYB «luranensy», 1996. — 174 c.

[Taceunuk B. B. buonorus. MeTtoauka uHIuBUyalbHO-TpyNnoBoil aestensHoctu. — M.: [Ipocsemenue, 2016. Tepemon A. B., Poxnos B. C.
3aHuMaTenbHast 300JI0THS: KHHUTA JUTSl ydamuxcst, yaurenei u pogureneid. — M.: ACT-ITPECC, 1999.— 258 c.:

®pocun B. H., Cuornazos B. U. ['oToBuMcs K €TMHOMY rOCYAapCTBEHHOMY 3K3aMeny: ouonorus. JKusotasie. — M.: [Ipoda, 2004 — 272 c.
Caiitr ®UIIN. OrtkpbiThlii OaHK 3a7aHUil Ui (QOPMHUPOBAHUS E€CTECTBEHHOHAYYHOW TI'paMOTHOCTH [DaexTpoHHbIH pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti (zara oopamenwus: 10.05.2021).

Caiit Enunas kosiekius iudpoBbIx 00pa3oBaTeibHBIX pecypcoB [DnekTponubiii pecype]: — URL: http://school-collection.edu.ru/catalog (nara
obpamenus: 10.05.2021).

Caiit DenepanbHbIii HEHTP HHPOPMAIMOHHO-00PAa30BaTEIbHBIX pecypcoB [Dnekrponusiii pecypc]: — URL: http://fcior.edu.ru/ (mara
obpamenus: 10.05.2021). Iudposbie naboparopuu Releon [Dnekrponnsiii pecypc]: — URL: https://rl.ru/  (narta obpamienust:
10.05.2021).

Kpyrusiit cron: Ludpossie mabopaTopun B COBpeMEHHO# mikone [AnekTpoHHbIid pecype]: — URL: https://www.youtube.com/watch?v=qBj-
tolw2N4 (nata oopamenus: 10.05.2021).
Hayunas snextponnas 6ubnuoreka «Kubepnenunkay [dnekrponnsiii pecype]: — URL: https://cyberleninka.ru/ (nara oopamenus: 10.05.2021).

DnekTpoHHas OHONIMOTEKa Juccepranuii U aBTopedepatoB [DnekTpoHHbi pecype]: — URL: http://www.dissercat.com/ (mata oOparueHus:
10.05.2021).

Hayunas snextponnas 6ubnuoreka «Elibrary.ruy» [Dnexrponnsiii pecype]: — URL.: https://elibrary.ru (nata o6pamienns: 10.05.2021).
OOpasoBarenbHblii opTan uisi moarotoBku k BIIP [Dnekrponnsiii pecypc]: — URL: https://bio6-vpr.sdamgia.ru/ (mata oOparieHus:

10.05.2021).
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