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[IporpamMma 1O BHEYpOUHOH JEATENBHOCTH IO OHOJOTMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBe TpeOoBaHU K
pe3yabTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTeNIbHOW MpPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEJCTAaBICHHBIX B DenepaibHOM roCcy1apCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTEe OCHOBHOTO 00IIero 00pazoBaHusl, a Takxke [I[puMepHOil mporpaMMbl BOCITUTAHHUS.

HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma «3enénast mabopartopus» IETATH3UPYET COJEpKAHHE Kypca BHEYPOUYHOH JEATENFHOCTH, NaeT MOAPOOHOE pacmpelesicHHe YacoB M
MIOCJIEI0BATEIBbHOCTD U3YUYEHHUSI TEM U Pa3JIENIOB.

JlanHas mporpaMMa npeaHa3HadeHa Uil yJauuxcs 6 KJIaccoB, MO3BOJISIET PACIIMPUTD U YTIYOUTh Y YUalIuXCs MPAaKTHIECKOEe MPUMEHEHHUE MOTy4YSHHBIX
TEOPETUYECKUX 3HAHUM 110 Orosoruu (pazaen «botanukay).

ABTOpCKas mporpaMma pacCuuTaHa Ha ydamuxcs 6 KiaccoB Ha 34 y4eOHBIX yaca, OpHEHTHPOBAHA Ha YTIyOJieHHE M paclIMpeHne 3HAHWH, Ha pa3BUTHE
JM0003HATENILHOCTH U MHTEpeca K OMOJIOrMH, Ha COBEPIIEHCTBOBAHWE YMEHHI ydalluxcs MPOBOJUTH OMOJOTMYECKHM AKCHEPUMEHT C HCIOJIb30BAHHUEM
COBPEMEHHBIX TPUOOPOB M 000PYOBaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOU HarpaBieHHocTeld «Touku pocTay.

DKCIIEpUMEHT SBJSETCSI UICTOYHUKOM 3HAHUM M KPUTEPHEM MX MCTUHHOCTU B Hayke. KoHIenuusi COBpeMEeHHOTo 00pa3oBaHuUs M0JIpa3yMeBaeT, YToO B
y4e0HOM 3KCIIEPUMEHTE BEAYILYIO POJIb TOJDKEH 3aHITh CAMOCTOATEIbHBIN UCCIEA0BATEIbCKUN YUEHUUECKUM SKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTANbHBIE HCCIEAOBAHUA 10 OHUOJIOTHM YK€ TPYAHO NPEACTaBUTh O€3 HCIHOJB30BaHUS HE TOJBKO AaHAJIOIOBBIX, HO U
uM(pOBBIX HU3MEPUTENbHBIX MpuOopoB. B denepambHOM rocynapcTBeHHOM obOpa3zoBatenbHoM crangapte (PI'OC) mpomucaHo, 4TO OJHUM U3
YHUBEpPCAJIbHBIX YUEOHBIX NEHCTBHIl, NMPHOOpETaeMbIX Y4YaIlUMHCS JOJDKHO CTaTh YMEHHE <«IIPOBEJCHMS OIBITOB, MPOCTHIX AKCHEPHUMEHTATbHbBIX
UCCIIEIOBAaHUM, MPSMBIX U KOCBEHHBIX U3MEPEHUH C UCII0JIb30BAHUEM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

B ocHOBy mporpamMmbl 3all0)keHO TNpUMeHeHHe HU(POBbIX JabopaTopuil. TemaTnka MpenoKEHHBIX SKCIEPUMEHTOB, KOJWYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKTYpe MPUMEpPHOU 00pa3oBaTeNbHON MpOTrpamMMbl MO OMOJIOTHH, cojaepkaHnio denepaabHOro rocyIapCTBEHHOTO 00pa30BaTEIbHOIO
craggapra (PI'OC) ocHOBHOTO 0011IETO OOpa30BaHMUS.

upokwuii ciekTp AaTYMKOB UGPOBOH J1a00PATOPUHN MO3BOJIUT YUALTUMCS 3HAKOMHUTBCS C TapaMeTpaMy OMOJIOTUYECKOTO HKCIIEPUMEHTa HE TOJIbKO Ha
KaueCTBEHHOM, HO M Ha KOJWYecTBEHHOM YypoBHe. lludpoBas maboparopus MO3BOJUT BECTU JUIMTENBHBIA SKCIEPUMEHT JlaKe B OTCYTCTBHH
AKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUI HEMOBIACTHA YEJIOBEUECKOMY BOCIPUSITHIO.

B npouiecce hopMupoBaHus SKCIIEPUMEHTATIBHBIX YMEHUIN YIeHUK 00YUUTCS IPEACTABISITh MHPOPMALIUIO 00 HCCIeI0BAaHUU B YETHIPEX BUIAX:

* B BepOaJbHOM: OINMHCHIBATh SKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJENb JKCIEpPUMEHTa, (UKCUPOBATh BHUMAaHUE HAa HU3MEPSEMbIX BEITUYHMHAX,
TEPMHUHOJIOTHH;

* B TAaOJTMYHOM: 3aMOIHATH TaOIHIIBI JAHHBIX, JISKAIIUX B OCHOBE MOCTPOEHUS IpadUKOB (IIPHU 3TOM Yy yYalIUXCS BO3HUKAET NEPBUYHOE MPECTABICHUE
0 MacmTabax BeTUYHH);

* B TpaueCcCKOM: CTPOUTH rpadUKH 1Mo TaOIMYHBIM JAHHBIM, YTO JAET BO3MOXHOCTb MEpeXo/ia K BBIABIKEHHIO TUIIOTE3 O XapaKTepe 3aBUCHMO CTH
MEXJy BeIWYMHAMU (TIPM 3TOM YYMUTENb IOKa3blBaeT MPEHMYILIECTBO B BHU3YAJIM3alMU 3aBUCHUMOCTEH MEXIy BEIMUYMHAMM, HArsHOCTh MU
MHOTOMEPHOCTH); B BHJIe MaTEMaTHYECKUX YPaBHEHUH: 1aBaTh MaTeMaTHYeCKOE OMMCAHNE B3aUMOCBSI3M BEIMYMH, MaTeMaTHYeckoe 0000IIeHHE.

* (hopMHpOBAHHE UCCIIEAOBATENILCKUX YMEHUH YUalIUXCsl, KOTOPbIE BBIPAXKAIOTCS B CIEAYIOMINX IEHCTBUAX:

1. onpenenenue npoOIEeMsl;



. IOCTAaHOBKA UCCIE0BATEIbCKOM 3a1a4H;
. INTAHUPOBAHUC PCIICHUS 3a1a4U;

. IOCTPOEHUE MOJIEIIEH;

. BBIIBUKCHHUEC TUIIOTEC3,

o WK AW

. DKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTES.

JlaHHas mporpaMMa MO3BOJISIET YIOBJIETBOPUTH MMO3HABATEIbHBIE HHTEPECH] yJaIuxcs B chepe OMOJIOTHH, SKOJIOTHH U OXPAHBI 3I0POBbsI YEIOBEKa,
cnocoOCTByeT (POPMHPOBAHUIO KOMMYHHMKATUBHBIX KAueCTB JIMYHOCTH IIKOJHHHUKOB, PAa3BUTUIO HMX TBOPYECKUX CIIOCOOHOCTEH, (OPMHUPOBAHUIO
MeTarnpeIMETHBIX YMEHUI 1 HaBBIKOB, YHUBEPCAIbHBIX YUCOHBIX JICHCTBHIA.

3HauUTENbHOE KOJIMYECTBO 3aHATUN OTBOJUTCS HA MCCIEAOBATEIbCKYIO U MPOEKTHYIO AEATEIbHOCTb, YTO B 3HAUUTEIBHOW MEpe CIHOCOOCTBYET
(OPMUPOBAHHIO Y IIKOJIEHUKOB PETYISATHBHBIX, KOMMYHUKATHBHBIX, THYHOCTHBIX Y'Y JI. B Xozme paboTsl B rpynmnax yvampecs GOpMUPYIOT U Pa3BUBAIOT
CIIOCOOHOCTH OTIPEAETATh TPAEKTOPUIO CBOET0 PA3BUTHS, CTABUTH €M, 33[]a4l, HAaMe4aTh ITyTH PELIEHUs, OCYLIECTBIISITh CaMO M B3auMONpoBepKy. PaboTa
HaJ KOJUIEKTHBHBIMH IPOEKTaMU IMO3BOJISIET IIKOJIbHUKAM MOBBIIIATH KOMMYHHMKAaTHBHYIO KOMIETEHTHOCTb. OHM ydaTcsl OpraHH30BBIBATH yueOHOE
COTPYJHHYECTBO C OJHOKJIACCHUKAaMH M y4HTeNleM, paboTaTh IpylnmaMH U B Tapax, HaXOJWTh oOllee pellieHue, pa3peliaTb KOHQJIUKTHI Ha OCHOBE
COTJIaCOBaHUS MO3UIMH U yu€Ta HHTEPECOB, (POPMYIUPOBATH, APT'YMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE.

HoBuzna mporpaMMbl nposiBisieTcs B 0COOCHHOCTSIX €€ IutaHupoBaHus. [IporpamMmoi mpenrycMOTPEHO YepeloBaHHE TEOPETHUECKUX 3aHATUN C
MPaKTUYECKUMHU, BBINIOJHEHHE TBOPUYECKUX PabOT. 3HAYMTENbHOE KOJIMYECTBO BPEMEHU OTBOAMTCA HA OBJIAJICHHE YYalllUMUCA TEXHOJIOTMH MPOEKTHOM
NESATENBHOCTH.

[EJTA W 3ATAYNT

HenssMu n3yueHus OMOJIOTHU HAa YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUSI SIBIISTIOTCS:

(bopMupoBaHHE CHCTEMBI 3HAHHH O MPU3HAKAX H MPOIECCaX KUZHEACATEILHOCTH OMOJIOTHYECKUX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIlNy;

(dbopMupoBaHHE CHCTEMBI 3HAHHH 00 0COOEHHOCTSIX CTPOCHUS, KUIHEIEATSILHOCTH OpPraHu3Ma YeJIOBEKa, YCIOBUSIX COXPAHEHHUS €0 3710POBbBS;
(dbopMupoBaHHE YMEHHIA TPUMEHSITh METO bl OMOJIOTUYECKOI HAYKH IS U3y4CHUST OMOJIOTMYECKIX CHCTEM, B TOM YHCJIC U OpraHh3Ma 4YellOBeKa,
(dbopMupoBaHHE YMEHHIA NCTIOIH30BATh UHPOPMAIIHIO O COBPEMEHHBIX TOCTHIKCHUSIX B 00JIaCTH OUOJIOTHH ISl OOBSICHEHHS ITPOIIECCOB U SIBIICHHI K HBOM
MIPUPOIBI ¥ JKU3HEICATEIILHOCTH COOCTBEHHOTO OPraHN3Ma;

dbopMupoBaHre YMEHHI OOBSICHATH POJIb OMOJIOTHU B MPAKTHUYECKOW JICATEIILHOCTH JIFOJIeH, 3HaYeHHUEe OUOJIOTMYECKOTO Pa3HOOOpasus ISl COXpaHCHHUSI
Oouocdepsl, OCIEACTBHS JCITEIBHOCTH Y€JI0BEKa B TIPUPOJIC;

(hopMUpOBaHHE YKOJOTHUECKON KYIbTYPHI B IIEIISIX COXPAHEHUsI COOCTBEHHOTO 3/I0POBbSI U OXPaHbl OKPYXKAFOIIEH CPEJIbI.

Jloctrmxenue 1eneit obecriednBaeTcs penienneM cienyromux 3AJIAY:

nproOpeTeHne 3HAHUI 00YJarOIIUMUCS O KUBOU MPHUPOJIE, 3aKOHOMEPHOCTSIX CTPOCHHUS, )KU3HEACATETHPHOCTH U CPe1o00pas3yroleil poin OpraHiu3MOB;
YeloBeKe Kak OMOCOLMaIbHOM CYIIECTBE; O POJIH OMOJIOTUYECKON HAyKH B IPAKTHUECKOM IeATEIHbHOCTH JIIOJIEH;

OBJIaJICHUE YMEHUSMHU TMPOBOJUTH HCCIEAOBAHUS C UCIOIB30BAaHUEM OHMOJIOTHMUECKOTO 00OpYHOBaHUS W HAOMIOJCHHS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOCHHE MPHUEMOB pabOTHI ¢ OHonormyeckoid uHMOpManuel, B TOM YHUCIE€ O COBPEMEHHBIX OCTIDKEHUSX B 00NacTH OHWOJOTHH, €€ aHalu3 |
KPUTHYECKOE OIICHHBAHHUE;



e BOCHHMTaHUE OMOJOTMYECKH U IKOJIOTMUYECKH IPAMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHUIO COOCTBEHHOT'O 37I0POBbSI M OXPAaHbI OKPYKAIOLIEeH CpeIbl.

COJAEPKAHME KYPCA

Paznen 1. BBenenue (2 yaca)

Hctopust pa3BUTHS HayKd OOTaHMKH KaK 4acTH OMOJIOTMH, OOBEKTOB M METOJIOB, 3HAYCHHS B COBPEMEHHOM MHpe. 3HAKOMCTBO IIKOJBHUKOB C
OCHOBHBIMH METOJaMHU HCCIIEOBAaHHUS M OOOpPYIOBAaHMEM IEHTpa OOpa30BaHMs E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOH HampaBieHHOcTel «Touku
poctay. [IpaBuina noBegeHus B kabuHeTe OMOJIOTUU U B IIpUpoJie. BBOIHBIN HHCTPYKTAX.

Paznen 2. PacTurtesibHble KJIeTKM U TKaHHU (7 4acoB)

BxutouaeT TeopeTHueckue U MPaKTUUYECKHE 3aHATHUS 10 M3YYEHHUIO CTPOEHUS PACTUTENbHOW KIIETKH. YUalluecs 3HAKOMSTCS C UCTOpUEH OTKpBITUS
KJIETOYHOTO CTPOEHUS, 3aciyraMu BEJIMKHX ecTecTBoucnbiTaTened M yuéHblx JleBeHryka, I'yka ans pas3Butusi uurtosioruu. KieTka kak OCHOBHas
CTpYKTypHas efauHuna pacteHus. CTpoeHHe pacTUTEIbHOW KIIETKM: KJIETOYHasl CTEHKa, SiApO, LMTOIUIa3Ma, BaKyoJH, MiacTuabl. JKU3HEeAeaTeNbHOCTh
kietku. Jlenenue knetku. Knetka kak xuBast cucrema. OCOOEHHOCTH pacTUTENbHOM KieTKU. TkaHu pactreHuid. [loHsTHe 0 TKaHU pacTeHUid. Bunpl TkaHei:
OCHOBHasl, IOKPOBHAs, MPOBOAIIAs], MexaHU4yecKas. [IpuunHbl NOsIBIEHUS TKaHEH.

Jlabopamopnas paboma «Paccmampusarnue noo0 MUKPOCKONOM KA€MOK KOACUYbL IYKA, MPAOECKAHYUY, TUCMbEE IN00eUN.

Jlabopamopnas paboma «Paccmampusarue noo MUKPOCKONOM PA3TUYHBIX PACUMENbHBIX MKAHEU.

Paznen 3. Opranbl pacrenuii (13 yacos)

CeMms kak opraH pa3MHOXKEHHs pacTeHUI. 3HaAUeHUE CEeMSH B MPHUPOJAE U KU3HU YelOBEKa. 3HAuU€HHE BOJAbI U BO3JyXa AJS MPOPACTaHUS CEMSH.
3amacHble MUTATENbHBIE BEIIECTBA CEMEHH. TemmepaTypHble yCIOBHUSI mpopacTaHusi ceMsH. Ponb cBeta. Cpoku moceBa ceMsiH. THUIbI KOPHEBBIX
cucreM pacteHuid. CTpoeHHE KOpHS — 30HbI KOpHS: KOHYC HapacTaHHs, BCAaCchbIBaHUS, MPOBEICHUS, NEJNEHHUS, pocTa. POCT KOpHS, reOoTPOIU3M.
Bunousmenenus: kopHeil. 3HaueHue KopHed B mpupoje. JIUCT, ero ctpoeHue u 3HadeHue BHemHee ctpoeHue nucta. BHyTpeHHee CTpoeHue JucTa.
Tunsl xmikoBanus muctbeB. CTpoeHne U PyHKIMU yCThUL. 3HAUEHUE JIUCTA JJIsl pacTeHus: (pOoToCuHTE3, UcapeHue, razooomeH. Jlucromnan, ero poJb
B JKU3HU pacTeHus. Bugonsmenenus nuctbeB. Ctebenb, ero CTpoeHUe U 3HaYCHHE.

JlabopaTtopHnas padora «CtpoeHue ceMeHu (hacomm.

JIaboparopHas paboTa «YcIoBuUs IPOPACTAHUS CEMSH.

JIaboparopHas pabota «CTpoeHre KOPHS IPOPOCTKAY.

JlaboparopHas paboTa «BHyTpeHHEe CTPOCHHUE JIHCTa.

JlaboparopHas paboTa «BHeriHee cTpoeHrnEe KOPHEBUIIA, KITyOHS, TyKOBULIBD.

Pa3nen 4. OcHoBHbBIE NpoLecCh] )KU3HeIeATeIbHOCTH pacTenuii (9 4acoB)

MunepanbHOEe TUTaHUE PACTEHUN U 3HaueHue BOoJAbl. Boga kak HE0OXoauMoe ycIoBHE MUHEPAIBHOTO (TIOYBEHHOTO) MUTaHuA. VI3BieueHue pacTeHueM
W3 TIOYBBI PAaCTBOPEHHBIX B BOJIE MHHEpPANbHBIX coneil. DyHKIMs KOPHEBBIX BOJOCKOB. llepeMelieHne BOJbI U MHHEPAIBHBIX BEIIECTB IO PACTEHUIO.
3HaueHue MUHEPAThHOTO (MIOYBEHHOTO) MUTAHUS. THIMBI YIOOPEHUI U UX POJb B KU3HHU PACTCHUS. JKOJOTUYECKHUE TPYIIBI PACTEHUH MO OTHOIICHUIO K
BoJie. Bo3aymHoe mutaHue pacteHuid — (OTOCHMHTE3 YCIOBHUS OOpa30BaHUS OPraHWYECKUX BEIIECTB B PACTEHUHU. 3eNEHBIE PACTEHHUS — aBTOTPO(BEL.



I'etepoTpodsl Kak MOTPEeOUTENH TOTOBBIX OPraHUYECKMX BEILECTB. 3HaueHHE (oTOocHHTEe3a B mpupojae. JlpixaHue U oOMeH BemlecTB y pacteHuil Poib
JBIXaHUS. B KM3HU pacTeHuil. CpaBHUTENIbHAs XapaKTEpUCTHKA IMPOLECCOB JbIXaHUs U (oTocuHTe3a. OOMEH BEIIEeCTB B OpraHU3ME KaK Ba)KHEHII i
MPU3HAK XU3HU. B3aMMOCBSI3b MPOIIECCOB JAbIXaHUS U POTOCHHTE3A.

JIaboparopHas padota «IlepeaBuxeHre BOabl U MUHEPAIBHBIX BEIECTB TI0 CTCOIION.

Pa3nes 5. Mos 3eienas 1adoparopus (3 yaca)
BrinonHenue u 3anmTa MUHU-TIPOCKTOB. DKCKYPCHUS B IPUPOLY.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoenune yaeOHOTO npeameTa «buosorusy Ha ypoBHE OCHOBHOTO 00IIIeTr0 00pa3oBaHUsl TOJDKHO 00€CIIeunBaTh TOCTHKEHUE CISAYIONIUX TUYHOCT HBIX,
MCTAINPECAMCETHBIX U TPECAMETHBIX 06p330BaTeJ'II)HI>IX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

Ilampuomuueckoe eocnumanue:

OTHOIIIEHWE K OWOJIOTHM KaK K BAKHOW COCTABIISIONIEH KYJIbTYpPhI, TOPAOCTh 3a BKJIAJl POCCHMCKHUX M COBETCKHX YUEHBIX B Pa3BUTHE MHUPOBOU
OMOJIOTMYECKON HAYKH.

I'pasicoanckoe eocnumanue:

FOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM MAESTEIBLHOCTA IPU BBIMOJIHEHUH MCCIEAOBAHWA U TMPOEKTOB, CTPEMJIEHHME K B3aWMOIOHHUMAHUIO M
B3alMOIIOMOIIIH.

/lyxoeno-upaecmeennoe socnumanue:

FOTOBHOCTb OLICHUBAThH MOBEJACHUE U MOCTYIKH C TO3UI[MHA HPABCTBEHHBIX HOPM U HOPM IKOJIOTHUECKON KYJIbTYPHI;

IMOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOTO aCIIEKTa JACIATSIIbHOCTH YEJIIOBEKA B MEIUITMHE U OMOJIOTHH.

Icmemuueckoe socnumanue:

MMOHUMAaHHE POJIK OMOJIOTHH B (POPMUPOBAHUHN ICTETHUECCKON KYIbTYPHI TUYHOCTH.

Ilennocmu nayunozo noznanus:

OpUEHTAIMsI Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUM 00 OCHOBHBIX OHOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3AX YEJOBEKa C
MPUPOTHOMN U COLIMATIBHOM CPEJION;

MMOHUMAaHKE POJIN OMOJIOTUYECKOM HayKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;

pa3BHUTHE HAYYHOU JTI0003HATETLHOCTH, HHTEpPECAa K OMOJIOTUYECKOI HayKe, HABBIKOB UCCIIEIOBATENLCKOM AeATEIHbHOCTH.

Dopmuposanue Kyibmypul 300P06b:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/IOPOBBIO U YCTAaHOBKA Ha 370POBBIA 00pa3 >KU3HH (3I0pOBOE MUTAHUE, COONIO/ICHUE TUTUEHUUECKUX MPABUIT U
HOPM, cOaTaHCHUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PEeryispHas pusndeckas akTUBHOCTb);

OCO3HaHWE TIOCTIEICTBUN U HETIPHUATHE BPEAHBIX MPUBBIYEK (YMOTpeOIeHNE aaKOTos, HAPKOTUKOB, KypeHUE) U UHBIX GopM Bpeaa s pU3n4eckoro u
MICUXUYECKOTO 3/10POBbBS;



coOut0IeHnEe IPaBUII OE301IaCHOCTH, B TOM YHCIIe HABBIKKA OE€30MIACHOTO MOBEICHUS B IPUPOTHON Cpesie;

c(OpMHPOBAHHOCTh HAaBBIKA pe(IEKCUH, YIIPABICHNE COOCTBEHHBIM AMOIIMOHAIEHBIM COCTOSHUEM.

Tpyooeoe 6ocnumanue:

aKTHUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad (B paMKax CEMbH, IIKOJIBI, TOPOAA, Kpas) OMOJOTMYECKOH M SKOJOTHYECKON HAaIrpaBlICHHOCTH,
MHTEPEC K MPAKTHYECKOMY U3YUEHHIO PO(ECCHil, CBA3aHHBIX ¢ OMOJIOTHEH.

dxonocuueckoe socnumanue:

OpHEHTAIMs Ha IPUMEHEHNE OMOJIOrMUYECKUX 3HAaHUH NpU PELIEHUH 3a/1a4 B 00JIaCTH OKpY’KaroLell cpebl;

OCO3HAHHUE HKOJIOTUYECKUX MPOOJIEM U ITyTeH UX PELIeHus;

TFOTOBHOCTH K Y4AaCTHUIO B IPAKTHYECKOU IEATEIBHOCTH 3KOJIOTMYECKOM HAPABICHHOCTH.

Aoanmayua 00yuaoue2oca K U3MeHAIOWUMCA YCA0BUAM COYUATbHOU U RPUPOOHOIL CPeOdbl:

aJICKBAaTHAsI OLICHKA NU3MEHSIOINXCS YCIOBUM;

MPUHSATHE pellieHns (MHANBUyalbHOE, B TPYIIE) B U3MEHSIONINXCS YCIOBUAX HA OCHOBAHUHU aHaJIM3a OMoJIornyeckoi nHdopmanuu;
IUIaHUPOBAHHUE JICHCTBUI B HOBOM CUTYyallud Ha OCHOBAaHUU 3HAHU N OMOJIOIMUYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIbTATDBI

YHuBepcaibHbIe MO3HABATEbHbIE I CTBHSA

bazoevie nocuueckue oeiicmeusn:

BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OHOJIOTHIECKUX 0OBEKTOB (SIBIICHUN);

yCTaHABJIWBATh CYIIECTBEHHBIN MPU3HAK KJIacCHU(PUKAIUKA OUOTOTHYSCKUX OOBEKTOB (SIBJICHHM, MPOIIECCOB), OCHOBAHMS NIl 00OOIICHUS U CPaBHEHUS,
KpUTEPUHU MTPOBOAUMOIO aHAIIN34,

C Y4€TOM MpeIOKEHHOW OHOJIOTMYEeCKON 3ajJaud BBISBISTH 3aKOHOMEPHOCTH M IMPOTUBOPEUYUS B paccMaTpuBaeMbIX (pakTax M HaOIIOACHUAX;
npeaiaraTb KpUTEPUU AJIsl BBISIBICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUMIl;

BBISIBIIAATH Ae(DULIUTHI HH(POPMALIUY, JaHHBIX, HEOOXOAUMBIX Ul PEIICHUs TOCTaBICHHOM 3a/1auH;

BBISIBIISITh MIPUYMHHO-CIICICTBEHHBIEC CBSA3H MPH M3yYEHUH OMOJIOTMYECKUX SBJICHUN U MPOILIECCOB; AENaTh BBIBOJBI C MCIOJB30BAHUEM NEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, yMO3aKIIIOUEHUH 110 aHAJIOTUH, GOPMYIUPOBATH THUIIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOSITENIBHO BBIOMpATh CIOCOO pelieHus y4eOHON Ouosiornyeckoil 3amaud (CpaBHHUBATh HECKOJIBKO BAapHMAHTOB peELICHHS, BbIOMpaTh Hambosee
MOAXOIAUINH ¢ Y4ETOM CaMOCTOSATEIBHO BbIICJICHHBIX KPUTEPUEB).

bazoevie uccnedosamenvckue oelicmeusn:

UCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS,

(dbopMynupoBaTh BOMPOCH], (UKCHUPYIOLIUE pPa3pblB MEXKIY pEaTbHBIM U IKEJIaTelIbHBIM COCTOSHUEM CHUTYyallud, OOBEKTa, U CaMOCTOSITENLHO
yCTaHaBIUBATh UCKOMOE U JIaHHOE,

(hopMHpOBaTh TUTIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX CYXICHUN, apTyMEHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

MPOBOJHUTH IO CaMOCTOATEIBHO COCTAaBICHHOMY IUIaHy HAONIOJCHHE, HECIOXHBIA OHOJOTHYEeCKUN AKCIEPUMEHT, HEOOJBIIOE HCCIEOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW OMOJIOTMYECKOTO 00BeKTa (TIpollecca) M3ydeHHs, MPUYHMHHO-CIECICTBEHHBIX CBS3€H M 3aBHCHUMOCTEH OMOIOTHYECKHX
00BEKTOB MEXKTy COOOM;



OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TTOJYYCHHYIO B X0/1¢ HAOIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSITENIEHO (hOPMYTUPOBATH 0000IIEHHUS M BBIBOIBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS, SKCIIEPUMEHTA, BIAJETh HHCTPYMEHTAMH OLIEHKU
JOCTOBEPHOCTH MOJTYYCHHBIX BEIBOJOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIEe Pa3BUTHE OMOJIOTMYECKUX MPOIECCOB U UX MOCIEACTBHS B aHATOTUYHBIX MJIM CXOJHBIX CHTYAIlUSX, a TaKKe
BBIJIBUTaTh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Paboma c ungpopmayuei:

MPUMEHSTH Pa3IMYHbIC METOJIbI, MHCTPYMEHTHI M 3alPOCHI TIPH TIOUCKE U 0TOOpE OMOJIOTHYECKOW MH(GOPMALMU WM JaHHBIX U3 UCTOYHHKOB C yIETOM
MPEAJIOKEHHON Y4eOHOM OMOJIOrMYecKo 3a1a4u;

BBIOMPATh, AHATTM3UPOBATh, CACTEMATU3HPOBATh U HHTEPIIPETHPOBATH OMOJIOTHICCKYIO HH(POPMAIHIO Pa3IMIHBIX BHJIOB U JOPM TPEICTABIICHUS;
HaXOJHUTh CXOJIHBIC aPTYMEHTHI (TI0TBEPKAAOIINE WIIA OIIPOBEPTAIONINE OJHY H TY )K€ UJCI0, BEPCHIO) B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEJIHO BBHIOMPATh ONTUMAIBHYIO (GOpMY TpeacTaBiieHUss WHGOPMAIMU W WIUTIOCTPUPOBATH pPEIIaeMbIe 3a/ladyd HECIOXHBIMU CXEMaMH,
JyarpaMmamu, HHOUM rpadukoi 1 uX KOMOMHALMSIMU;

OIIEHUBATH HAJEKHOCTh OMOJIOTHYECKON MH(MOPMAIIHH TI0 KPUTEPUSIM, TIPEUIOKEHHBIM YUUTENIEM WA CPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO;
3allOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTUUECKYIO HH(POPMAIIHIO.

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1efiCTBUS

Obwenue:.

BOCTIPUHUMATH U (POPMYIUPOBATH CYXKICHUS, BRIPAKATh SMOIIUU B MPOIIECCE BHIMIOTHEHUS MPAKTHYECKUX U TAOOPATOPHBIX padoT;

BbIpa)KaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MHCbMEHHBIX TEKCTAX;

pacrno3HaBaTh HeBepOasibHbIE CpeACTBa OOIIEHHUS, MOHMMAaTh 3HAYEHHE COIMANbHBIX 3HAKOB, 3HATh M PACIHO3HABATH MPEANOCHUIKM KOHMIMKTHBIX
CUTYallil ¥ cMsr4aTh KOH(IUKTHI, BECTU IIEPETOBOPHL;

MMOHUMAaTh HaMEPEHHUsI IPYTUX, MPOSIBIATH YBAXKUTEILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM Gopme popMyIHpOBaTH CBOU BO3PAKEHHUS;

B XOJI¢ IMaJIoTa W/WJIN IUCKYCCHH 331aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOi OMOJOTHYECKON TeMbI U BHICKA3bIBaTh MU, HAlIEJICHHbIE Ha pElIeHHe
OMOJIOrMYeCKOH 3a71auu U Moiep KaHue OJ1arokenareabHOCTH OOICHHUS;

COTIOCTABJISATh CBOU CY)KJICHUS C CYXKICHUSIMHU JPYTUX YYaCTHUKOB JIMAIOra, 0OHapyKUBaTh pa3indyKe U CXOACTBO MO3UIIHIA;

MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BBIMOIHEHHOTO OMOJIOTHYECKOTO OTBITA (IKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

CaMOCTOSITENIBHO BBIOMpPATh (POpMAT BBICTYILICHUS C YYETOM 3aJad MPE3EHTAIlM U OCOOCHHOCTEH aylIUTOPUU U B COOTBETCTBHM C HUM COCTaBIATH
YCTHBIE W MUCbMEHHBIE TEKCThI C MCIOJIb30BaHNEM HILTIOCTPATUBHBIX MAaTEPHUAJIOB.

Coemecmuasn deamenbHocmy (COmpyoOHUYECmeo):

MMOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHINBUAYATbHON paOOThI MPU PEIICHUH KOHKPETHOW OMOJIOTHYeCcKOn

po0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHUS TPYIIOBHIX (POPM B3aUMOICHCTBUS MPU PEIICHUH MOCTaBICHHON yueOHOM 3a1aun;

MPUHUMATD 1Ie]Ib COBMECTHON NESATENbHOCTH, KOJUIEKTUBHO CTPOUTH JNEHCTBHUS MO €€ JOCTIKEHUIO: paclpedelNsiTh POJii, JOrOBapUBaThCs, 00CYXKAaTh
MIPOLIECC U PE3YNIbTaT COBMECTHOU pabOThI; yMeTh 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH, MPOSBISTH TOTOBHOCTh PYKOBOJIUTh, BBITIOJHATH TOPYYCHUS,
IO TUUHSTHCS;



IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM paboThl, ONpEAENsATh CBOIO poib (C Y4€TOM MpPEeNnoOYTeHHH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB
B3aMMOJICHCTBHS), PACHPENCIATh 33/Ja4d MEXAYy WICHAMHU KOMaH[bl, y4acTBOBaTh B TPYNNOBBLIX (hopmax palboThl (0OCykIeHHs, OOMEH MHEHMSIMHU,
MO3TOBBIC IITYPMBI M UHBIE);

BBITMIOJIHATh CBOIO 4YacTb PabOTHI, JOCTUraTh KayeCTBEHHOTO pe3ysibTara IO CBOEMY HANpAaBJICHUI0 U KOOPIMHHPOBATH CBOM JCWCTBUS C JAPYTUMHU
YJIeHAMHU KOMAaH/IbI;

OLICHMBATh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO KPUTEPHSIM, CaMOCTOATENbHO C(HOPMYIHMPOBAHHBIM YYaCTHHKAMHU B3aWMOJICHCTBUS;
CpaBHUBATh PE3YJIbTAThl C UCXOMHOW 3a/Ja4ell M BKJIAJ KaKJIOTO YiIeHa KOMAaHIbl B JOCTIKEHHE PE3YJIbTATOB, Pa3leisTh CPepy OTBETCTBEHHOCTH U
MPOSIBISTh TOTOBHOCTD K IIPEAOCTABICHUIO OTUETA MIEPE] TPYIIIOH;

OBJIAZIETh CHCTEMOH YHHBEPCAIbHBIX KOMMYHHMKATUBHBIX JI€HCTBHIA, KOTOpas oOecrneynBaeT CQOPMHPOBAHHOCTh COIHMAIBHBIX HABBIKOB U
SMOILIMOHAIIBHOTO UHTEJUIEKTa 00Yy4aroIUXCsl.

YHuBepcaiabHble peryJsiTHBHbIE AeiicCTBUS

Camoopzanusayun:

BBISBJISITH TIPOOJIEMBI [T PELICHUS B )KU3HEHHBIX U yIEOHBIX CUTYAIUSX, UCIIONB3Ysl OMOJIOTHYECKNE 3HAHMS,

OPUEHTHUPOBATHCS B PA3JIMYHBIX TOIX0 [aX MPUHATHS peleHUH (MHIUBUAYyaTIbHOE, IPHHITHE PEIICHHS B TPYIIE, IPUHATHAE PEIICHUH TPYIIoi);
CaMOCTOSITEJIBHO COCTaBJISITh aJrOPUTM pPEUIeHUS 3adaud (WM €ro 4acTbh), BBIOMpATh CHOCOO pelieHus y4yeOHOM OMOJIOrMuYecKoy 3aayu ¢ yuyéTom
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTHPOBATH Mpe/IaraeéMble BapUAHTHI PEIICHHIH;

COCTaBJIATH TUTAH JCWCTBUH (IUTaH peau3alid HAMEYSHHOTO aTOPUTMa PEIICHUs), KOPPEKTHPOBAThH MPEIUIOKEHHBIH AITOPUTM C YUETOM ITOTyYCHHS
HOBBIX OMOJIOTMUECKUX 3HAHUH 00 U3ydaeMOM OHOJIOrMYecKOM OOBEKTE;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camokonmpons (peghrexcusn):

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCUH;

J1aBaTh a/IEKBATHYIO OLIEHKY CUTYalluH U NpeJylaraTh MjaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUH Y4eOHON OMOJIOrMYEeCcKOH 3a7aull, alalTUPOBATh PELICHUE K
MEHSIOIIUMCS 00CTOSATENBCTBAM;

OOBSICHATH NPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MTO3UTUBHOE
B [IPOU3OLLIEALICH CUTyalllu;

BHOCHUTb KOPPEKTUBBI B IESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHHUBIIUXCS CUTYallul, YCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIU U YCIOBHSIM.

Imouyuonanvhvlit UHmMeNIEKM:

pas3nuyarth, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU SMOIMSMHU U SMOLIUAMHU JIPYTHUX;

BBISIBJIATH M aHAJIM3UPOBATH MPUYMHBI HIMOLIHIA;

CTaBUTh ce0sl Ha MECTO JIPYTOro YeloBeKa, TOHUMATh MOTHBBI M HAMEPEHHUsI JPyroro;

peryaupoBaTh cocoO BbIPAKEHUS SMOLIUH.

Ilpunamue cebs u opyzux:

OCO3HAHHO OTHOCHUTHCS K JPYrOMY YeJIOBEKY, €ro MHEHHIO;



e MpHU3HABATh CBOE MPABO HA OUIMOKY U TaKOE K€ MPaBO IPYroro;

e OTKPBITOCTbH ceOe U Ipyrum;

e 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

e OBJAJETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYISTHBHBIX NEHCTBHIA, KOTOpas obecnednBaeT (OPMHUPOBAHHME CMBICIOBBIX YCTAHOBOK JHMYHOCTH
(BHYTpEHHSISI TO3UIHS IMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (yIIpaBJIEHUS COOOH, CAMOIUCIUIUIMHBL, YCTOWYHBOTO TIOBEACHUS).

HNPEIMETHBIE PE3YJIBTATbBI

e  XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTHYECKYIO HAayKy, €€ pa3JieNbl U CBSA3U C IPYrUMU HayKaMU U TEXHUKOM;

e IPUBOAMUTH NpUMEpPHI BKIaAa poccuiickux (B Tom uucie B. B. Jlokyuae, K. A. Tumupszes, C. I'. HaBamun) u 3apyOeKHbIX y4€HBIX (B TOM 4MCIE
P. I'yk, M. Manbnuru) B pa3BUTHE HayK O PAaCTEHUSX;

e TIPUMEHATh OMOJIOTMYECKHWE TEPMHUHBI U MOHATUA (B TOM umucie: OOTaHMKA, pacTUTENbHAasl KJIETKa, pacTUTENIbHAs TKaHb, OpraHbl pacTeHUH, cucTemMa
OpraHoOB PacTEHUs: KOpPEHb, MOOEr IMoukKa, JIUCT, BUJIOM3MEHEHHBIE OpraHbl, I[BETOK, IJIOJ, CEMs, pACTUTENbHBI OpraHu3M, MUHEpAJIbHOE NUTAHUE,
(doTOCUHTE3, AbIXaHUE, POCT, Pa3BUTHE, PA3MHOKEHUE, KIIOH, Pa3/Ipa)kUMOCTh) B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

e OIHKCBHIBaTh CTPOEHUE M >KU3HEICSATENILHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX WJIM IIBETKOBBIX): MOTJIOLIEHHE BOJBI U
MUHEpaJIbHOEe MHUTaHHEe, (POTOCHHTE3, IbIXaHHE, TPAHCIOPT BEIIECTB, POCT, PAa3MHOKEHUE, PAa3BUTHE; CBSA3b CTPOEHUS BETETATUBHBIX M T'€HEPAaTUBHBIX
OpraHoB PacTeHUM ¢ UX QYHKIUIMU;

e pasznuyaTh M ONMHUCHIBATH >KUBBIE U repOapHble IK3EMIULSIPhl PACTEHUN MO 33JaHHOMY IUIaHY, YaCTH PAcTeHHUH MO M300pakeHUsAM, cXemaM, MOJENSM,
MyJIsKaM, peiabepHbIM TabIuIam;

e  XapaKTepU30BaTh NPU3HAKU PACTCHUM, YPOBHHM OPraHU3allMU PACTUTENBHOIO OPraHW3Ma, YaCTH PACTCHMM: KJIETKH, TKaHU, OPTaHbl, CUCTEMBI OPraHoOB,
OpraHus3M;

e CPAaBHMBAThH PACTUTENbHbBIC TKAHU U OPraHbl PACTEHUH MEX Ty COOOH;

e BBINOJHATh NPAaKTUYECKUE U Ja0opaTopHble PabOThl 0 MOPGOJIOrHH U (PU3HOIOTUN PACTEHUH, B TOM YUCIIE PabOThl ¢ MUKPOCKOIIOM C MOCTOSTHH bBIMU
(puxcupoBaHHBIMH) M BpPEMEHHBIMM MUKpOIIpenapaTaMH, HCCIIEA0BATEIbCKUE PabOThl C HCMOJIB30BAaHHEM NPUOOPOB M HMHCTPYMEHTOB LM(POBOIL
nabopaTopuH;

e  XapaKTepu30BaTh IPOLECCHl >KU3HEAEATEIbHOCTH PACTEHUI: MOIJIOIIEHUE BOJbl M MHHEpAIbHOE NUTaHHWE, (POTOCHHTE3, JIbIXaHUE, POCT, Pa3BUTHE,
CrocoObl €CTECTBEHHOI'0 M HCKYCCTBEHHOI'O BEI€TaTUBHOTO PA3MHOXKEHUS; CEMEHHOE Pa3MHOXKEHHE (Ha IPUMEpPe NOKPHITOCEMEHHBIX, WU IIBETKOBBIX);

e BBIABJIATH NPUUMHHO-CIIECTBEHHBIE CBA3U MEXK/Y CTPOCHUEM U (QYHKLHUSAMHU TKaHEH U OPraHOB PACTEHUH, CTPOCHUEM U KU3HEIEATEIbHOCTBIO PACTEHUI

e KJaccu(UIUPOBATh PACTEHUS U UX YACTH M0 Pa3HbIM OCHOBAHUSIM;

e OOBACHATH POJIb PACTEHUIl B MPHUPOJIE U KU3HU YeJOBeKa: 3HaueHHe (POTOCHHTE3a B MPUPOJE U B KU3HU UEIOBEKA; OMOJOrMUECKOE U XO35SHCTBEHHOE
3Ha4YeHUE BUJOM3MEHEHHBIX [T0OEr0OB; X035HCTBEHHOE 3HAYEHNE BEreTaTUBHOTO Pa3MHOXKEHHUS;

e IPUMEHSATH NOJYYCHHbIE 3HAHUS IS BBIPALIMBAHUS U PAa3MHOXKEHHSI KYJIbTYPHBIX PACTCHUI;

e HCHOJB30BaTh METOJIbl OMOJIOTUM: MPOBOJIUTH HAOMIOJACHUS 3a PACTEHUSMHU, ONMCHIBATh PACTEHUS U MX YaCTH, CTaBUTh MpocCTeilne GHoJIornyecKue
OTIBITBI U DKCIIEPUMEHTHI;

e coOmronaTh mpaBuia OE30MACHOTO Tpyda NpH paboTe ¢ ydyeOHbIM M J1a0OpaTOpHBIM OOOpPYIOBAHHMEM, XMMUYECKOH MOCYIOW B COOTBETCTBUHU C
MHCTPYKLMSMHU HA YPOKE U BO BHEYPOUHOU JEATEILHOCTH;



e JICMOHCTPUPOBATL HAa KOHKPCTHLBIX IMPUMCPAX CBA3b 3HaHUH OHOJIOTMH CO 3HAHHSIMH IIO MaTEMATHUKCE, reorpa(bml, TCXHOJIOTHUHU, TIPCIAMCTOB

TYMaHHUTapHOI'O LIUKJIA, pa3JIMYHbIMHA BUAaMHU UCKYCCTBA,

e BIaAETh NMpuéMaMu paboOTHl ¢ OHMOJIOTHYECKOW WHpopManueil: GopMyaupoBaTh OCHOBAHHS IS HM3BJICYeHHUsS M 0000mmeHus uHpopManyuu U3 JABYX

MCTOYHUKOB; TIPpe0oOpa30BhIBaTh HHPOPMALIUIO U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e  CO3/aBaTh MMCbMEHHBIC U YCTHBIE COOOIICHNUS, TPAMOTHO UCIIONB3Ys MOHATUIHHBIN anmapar u3y4aeMoro paszena OHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue KosunyecTBO 4acoB Hara XapakTepucTHKA BUIOB AeSITEJIbHOCTH YYAIIUXCS JaexkTpoHHbIe (HUGPpOBHIE)
n/m | pa3ieioB U TeM U3YYeHU s o0pa3oBaTe/ibHbIE Pecypchbl
Bcero | Jaodoparop-
NPOrpaMmbl
HbIe pa0d0ThbI
1 | Beenenue 2 1 PackpeiTe CcymHOCTH MOHATHS OOTAaHMKK KaK HAyKH O | DJIEKTPOHHOE MPUIIOKEHHE K
pacTeHusix. YMeHue paboTaTh ¢ 00OpyJOBaHHEM IEHTpa | yUeOHHKY; ANEKTPOHHBIE
00pa3oBaHUsl €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOW | Mpe3eHTaluu; MaTepuaibHO-
HanpaBieHHocTel «Touku pocTta» TeXHU4YecKas 0aza LIeHTpa
«Touka pocta»
2 | PacturenbHbie 7 2 [IpuBOIUTE IPUMEPHI OTHOKIETOUHBIX 1 MHOTOKJIETOUYHBIX | DJIIEKTPOHHOE MPHUIIOKEHHUE K

KJIICTKHU U TKaHHU

paCTeHHﬁ. Paznuuate M Ha3bIBaTh OpraHoubl KJICTOK
paCTeHHﬁ. XapaKTepI/ISOBaTL OCHOBHBEIC IMPOLECChI
KHU3HCOACATCIIbHOCTH KIICTKH. O606H_IaTB 3HaHUA U OCJIaTb
BBIBOJbI O B3aHMMOCBA3U pa60TBI BCEX 4YacTed KIIETKH.
BBISBISTE  OTIMYUTEIIBHBIC

IMPpU3HAKN paCTHTCHBHOﬁ

yueOHUKY;
[IPE3EeHTAllNKM; MaTepUAIIbHO-
TeXHUYecKas 0Oa3a IIEHTpa
«Toyka pocTa»; OTKPBITHII

OJICKTPOHHBIC

0aHK 3aJaHuN TUTS




KJIETKHU. Ymenue  pabortarh ¢  1abopaTopHBIM
o0opynoBaHuEM, YBEIUYUTEIbHBIMU npubopamy,
obopymoBaHHEeM IIEHTpa O0O0pa3oBaHUS ECTECTBEHHO-
HAay4HOU M TEXHOJIOTMYECKOW HampaBiieHHOCTEH «Touku
pocta». OnpenensaTb NOHATHE «TKaHb». XapaKTepU30BaTh
0COOEGHHOCTH CTpOCHUS M (DPYHKIMHM TKaHEW pacTEeHUl.
VYcraHaBnuBaTh  B3aUMOCBSI3b  CTPOCHUS U (QYHKLMM
TKaHel. OOBACHATH 3HAUYEHUE TKaHEH B KU3HU PACTEHUS

(dbopMHUPOBaHUS €CTECTBEHHO-
Hay4HOU rPaMOTHOCTH
[DnekTpoHHBI pecypc]: —
URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Eaunas
KOJUIEKITUS U (POBBIX
00pa30BaTENbHBIX PECYPCOB
[DnexkTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog

Opransl pacTeHUI
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OOBACHATD POJb CEMSH B NpuUpojie. XapaKTepHU30BaTh
¢yHkuuu  4yactedl  cemeHu. OmNUChIBaTb  CTPOECHHE
3apo/Iblllla pacTeHHs. Y CTaHaBIMBATh CXOACTBO MPOPOCTKA
¢ 3apojipliieM ceMeHru. OnUChIBaTh CTaIMU IPOPACTAHUSI.

ceMsiH. BBISBIATH OTIWMUMTENBHBIE MPU3HAKU CEMSIH
IBYIOJBHBIX W OJHOJOJBHBIX pacTeHuid. Mcmosb3oBaTh
nH(OpMaITMOHHBIE PECYPCHI JIS TIOJATOTOBKH COOOIICHHS O
pOJIM CeMSH B JKU3HHU 4YellOBEeKa. XapaKTepu3oBaThb pOJIb
BOABI U BO3JyXa B HpopacTaHuu ceMsH. OOBACHATH
3HaYeHHWE  3alacHbIX  [UTATEeJIbHBIX  BELIECTB B
IpopacTaHuu CEeMSIH. OOBsACHATH 3aBUCUMOCTh
IpOpacTaHus CeMsSH OT TeMIepaTypHbIX YCIOBHUI.
[IporHo3upoBath CpOKM TIOCEBAa CEMSH OTIEJbHBIX
KyabTyp. PasznuuaTe u  ompenensTh TUIBI KOPHEBBIX
CUCTEM Ha  pUCYHKax, TIepOapHbIX  3K3EMIUIIPaX,
HaTypalbHbIX OObekTax. Has3blBaTh YacTu  KOpHS.
YcraHaBiaMBaTh B3aMMOCBSI3b CTPOCHUS U (DYHKIIUH YacTei
KOpHsA. OOBACHATH 0COOEHHOCTH pocTa KopHs. [IpoBoauTh
HaOMIoeHUs] 32 U3MEHEHUSMH B BEpPXYILIEYHOH YacTH
KOpPHS B Iepuoa pocra. XapaKTEepHU30BaTh 3HAYCHUE
BUJOU3MEHEHHBIX KOpPHEW M pacTeHuil. Omnpenensrsb
YacTH JIMCTa Ha TepOapHBIX SK3eMIUIIpax, pPUCYHKax.
PaznuuaTth mpocCThie U CIOKHBIE JHCThs. XapaKTepru30BaTh

DNEeKTPOHHOE TNPUIIOKEHHUE K
y4eOHHKY; AIIEKTPOHHbBIE
MPE3CHTAINH;, MaTepHaATbHO-
TeXHUYEeCKas ©Oa3a IIeHTpa
«Touka pocTa»; OTKPBITHII

0OaHK 3aJaHuN TUTS
dbopMuUpOBaHUS €CTECTBEHHO-
HAay4YHOU rPpaMOTHOCTHU

[OnexkTpoHHBIA pecypc]: —
URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-

otsenkiyestestvennonauchnoy

-gramotnosti; caiitr Enunas
KOJUIEKLIUS U(pPOBLIX

00pa3oBaTEeNbHBIX PECYPCOB
[DneKTpOoHHBIH  pecypc]: —

URL: http://school-
collection.edu.ru/catalog
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BHYTPEHHEE CTPOEHHUE JIUCTA, €r0 YacTH. Y CTaHaBJIMBATh
B3alMOCBSI3b CTPOECHUS u byHKIH JHUCTA.
XapakTepu3oBaThb BUJAOU3MEHEHUS JIHMCTHEB PACTECHHI.
OnwuceiBaTh BHEIIHEE CTPOCHUE CTEOIsI, TPUBOJIUTH
OpUMEpbl  pa3IM4yHBIX  THUNOB  creOseil.  HasbiBath
BHYTPEHHHE YAaCTH CTeONsl pPacTeHHH U HMX (PYHKIUH.
OnpenensTb BUAOU3MEHEHUS HAA3EMHBIX U IOJI3EMHBIX
no0eroB Ha pHCYHKaX, ¢ororpadusax, HaTypaTbHBIX
oObekTax. M3yyaTb M ONMCHIBATH CTPOEHHUE MOJI3EMHBIX
nobero, orMedarb  uX  pasnunuusa.  [IpoBoauTh
HaOmoeHus, (UKCUPOBAaThb MX pPE3YJAbTaTbl BO BpPEMs
BBINIOJIHEHUSI JTabopaTopHO# paboTel. CobmroaTh npaBuia
paboTel B KaOuHere, oOpalieHus ¢ JabOpPaTOPHBIM
obopynoBaHueM. YMeHue paboTath C J1abOpaTOPHBIM
000py/s0OBaHUEM,  YBEIMUUTENbHBIMU  mIpubOopamu, ¢
obopymoBaHHEeM IIEHTpa OOpa3oBaHHUS  E€CTECTBEHHO-
HAay4HOW M TEXHOJIOTMYECKOM HampaBieHHOcTed «Touku
pocta

OcHOBHBIE
MIPOLIECCHI
KU3ZHEJESTEILHOCT
Y pacTeHUI

OOBACHATD pPOJb KOPHEBBIX BOJIOCKOB B MEXaHU3MeE
nouBeHHOTO nuTaHus. OOOCHOBBIBaTH POJIb MOYBEHHOIO
NUTaHUs B JKU3HM pacTeHuid. CpaBHUBATh M pa3IuvaTh
COCTaB M 3HAUEHUE OPraHMYEeCKUX U MHHEPAIbHBIX
yInoOpeHuit JUISt pacTeHui. Hcnonw3oBath
UH(GOPMAIMOHHBIE PECYPCHI Ul MOArOTOBKHU MPE3CHTALIMH
POEKTa O MPUCHOCOOICHHOCTH K BOJIE PACTCHH Pa3HbIX
9KOJIOTHYECKUX Tpymil. [IpuBoAUTh mpuUMeEpHl OpPraHU3MOB
— aBTOTPOGOB U TreTepoTPoPOB, HAXOAUTH PAZTUUUS B UX
nutaHui. OOOCHOBBIBAaTh KOCMHYECKYIO POJIb 3€IEHBIX
pactenuii. Micnons30BaTh HH(GOPMALIMOHHBIE PECYpPChI IS
MOJATOTOBKU COOOIICHHS] O posin (POTOCHHTE3a Ha HaIIeH
iaHere. BpIMONHAT,  HAOMIONEHUS W U3MEpEHHS.
Bocnuranue 6epekHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
NPUBUTHE MHTEpeca K HU3yYEHHUIO MpeameTa. BhIMmonHATH
OTIBIT, HAOMIOJATh pE3yldbTaThl W JeJaTh BBIBOJBI TIO
pe3ynbraTaM  HCCleloBaHUSA. YMeHue paboTatb C

DJIEKTPOHHOE TPHUJIOKEHUE K
y4eOHHUKY; AJICKTPOHHBIE
Mpe3eHTallK; MaTepHaIbHO-
TeXHU4YecKas 0a3za LeHTpa
«Touka pocTay; OTKPBITHIN

0aHK 3aJaHui TUTS
(GhOpMHPOBaHHS €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH

[DNeKTpOHHBINH pecypc]: —
URL.: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-

otsenkiyestestvennonauchnoy
-gramotnosti; caiit Enunas
KOJUIEKIUS U(PPOBBIX
06pa30BaTeJ'IBHBIX pPeCypCcoB
[DneKkTpoHHBIN  pecypc]: —
URL.: http://school-
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o0opynoBaHHeM IieHTpa OOpa30BaHUS  ECTECTBEHHO-
HAay4HOU M TEXHOJIOTMYECKOM HampasiieHHOCTeH «Touku
pocTa»

collection.edu.ru/catalog

5 | Mos 3eneunas
nabopaTtopus

Hcnons3oBars MH(POPMALMOHHBIE pecypcehl JUIS
IIOATOTOBKH  IPE3EHTAlMd  IIPOEKTa. Beinonnate
HaOmroneHust W M3MepeHus. Bocnutanue OepexHOTO
OTHOILLIEHHsI K CBOEMY 3JI0POBBIO, IPUBHTHE HHTEpeca K
U3YYEHUIO0 IpeaMeTra. BbInosiHATE oOmnblT, HaONI0AATh
pe3yiabTaThl M JeNaTh  BBIBOABI [0 pe3ysbTaTam
UCCIeOBaHus. YMeHue paboraTb C 000pyIdOBaHHEM
LEHTPA oOpa3oBaHus €CTECTBEHHO-HAyYHOU "
TEXHOJIOTMYECKOM HanpasiieHHOcTel «Touku pocta»

ONEeKTPOHHBIE NPE3EHTALUU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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Ne Jara Tema Kounu Hcnoan3oBanue
n/n | NpoBeieHu €CTBO 00opy10BaHNs LIEHTPA
| 4yacosB €CTeCTBEHHOHAYYHOii
HANPaBJIEHHOCTH
Hentpa «Touka pocra»
Paznen 1. BBenenue (2 yaca)
1 Wcropus pa3Butus Hayku O0TaHUKH 1
2 OCHOBHBIE METO/IbI UCCIICIOBAHUS 1 Hudposas mabopatopus c
JATYNKAMH
Paznen 2. PacTurtesibHble KJIeTKM U TKaHHU (7 4acoB)
3 HcTopust OTKPBITHS KJIETOYHOTO CTPOCHHSI 1
OpraHu3MOB
4 Kiterounoe crpoenue pacTeHuii. 1 Muxkpockon nudpoBoi,
Jlabopamopnas paboma MUKpOTpenapaTbl
«Paccmampusanue noo muxpockonom
KIEeMOK KOHCUYbL VKA, MPAOeCKAHYUU,
JIUCMbes 37100eu»
5 OCHOBHBIE TTPOIIECCHI )KU3HEACATEILHOCTH 1 DNIeKTPOHHBIE TAOIUIIBI
KJIeTKHU. [leenne KieTKu TJIaKaThI
6 Ypok-npoekT «Co3/1aeM KIETKY»
7 TkaHu pacTeHUH. 1 Mukpockor nu(gpoBoi,
Jlabopamopuas paboma MHUKpOIIpenapaThl
«Paccmampusanue noo muxpockonom
PA3TUYHBIX PACTIUMETIbHBIX MKAHEU»
8 [IpyuuuHBI MOSBICHUS TKaHEH 1
9 Pactenune kak 11e10CTHERIN KUBOU 1 DJIeKTPOHHBIE TAOIUIIBI U
OpraHu3M, COCTOSIIUIN U3 KIETOK U TKaHEei TTaKaThl
Pa3znen 3. Oprannl pacrenuii (13 yacon)
10 CtpoeHue ceMsiH IBYIOIbHBIX U 1 [udposas maboparopus mo
OJIHO/IOJIbHBIX PACTEHUI. AKOJIOTHH (JaTYUK
Jlabopamopuas paboma «CmpoeHue OCBEUIEHHOCTH, BIa)KHOCTHU
cemenu ¢aconuy U TEMIEepaTyphl).
DJEeKTPOHHBIEC TAOIUIIBI U
TTaKaThl
11 3HaueHHE CEMSH B )KM3HU YEJIOBEKa 1
12 YcoBus MpopacTaHus CEMSH. 1 [Tudposas nadboparopus 1o
Jlabopamopnas paboma «Ycnosus HKOJIOTUH (AATYUK
npoOpaACcManust CeMsH» OCBEIIIEHHOCTH, BIAXKHOCTH
U TEMIIEPATYPBI)
13 3amacHble MUTATENbHBIE BEIIECTBA CEMEHH 1 DJEeKTPOHHBIEC TAOIUIIBI U
Y UX pOJb B popacTtanuu ceMsiH. Cpoku TTaKaThl
MOCEeBA CEMSIH Pa3IMUHBIX KYJIbTYP
14 Tunsl kopHEBBIX cucTeM pacteHuil. Poct 1 Mukpockon 1uppoBoH,

KOpHS, T€OTPOIU3M

MHUKpOIIpEnaparsl.
['epOapHbIif MaTepua.




DJIeKTPOHHBIE TAOIULIBI U

TTaKaThI
15 CrpoeHue KopHs. 1 Mukpockor uppoBoH,
Jlabopamopnasa paboma «Cmpoenue MUKpPOIPENapaThl.
KOPHSL NPOPOCMKA» DJEeKTPOHHBIE TAOIHUIIBI U
TUTaKaThI
16 Bunousmenenus kopHeid. 3HaueHue 1 DJIeKTPOHHBIE TaOIUIIBI U
KOpPHEH B MPUPOAE TUIAKATBI
17 JIuct u ero crpoeHue. TUIIBI KUIKOBAHUS 1 Mukpockor uppoBoH,
JIMCTBHEB. MUKPOTPEapaThl.
Jlabopamopnas paboma « Bnympennee ['epGapubIii MaTepual.
cmpoeHue Iucma DJEeKTPOHHBIE TAOIHIIBI 1
TUTaKaThI
18 Crtpoenue u GyHKIIUU YCTHHI. 3HAUEHUE 1 DIIeKTPOHHBIE TAOIUIIBI
JMCTa ISl pacTeHus: (POTOCHHTES, TUTaKaThI
ucnapeHue, ra3000MeH
19 Jlucroma, ero poJib B )KU3HU PACTCHHUS. 1
BunonsmeHeHus TMCTHEB
20 Crebenb 1 ero cTpoeHHe. 1 Mukpockor uppoBoH,
Jlabopamopuas paboma «Cmebens MHUKPOIIpENaparhl.
00HOOO0IbHBIX U 08YOObHLIX PACTEHULLY ['epGapHbIii MaTepual.
DNeKTPOHHBIE TaOIULIbI U
TTaKaThl
21 Bunonsmenenus cre0st y HaA3€MHBIX U 1 ['epGapHbIii MaTepual.
OI3€MHBIX IT00OETOB. DIIeKTPOHHBIE TAOIUIIBI
Jlabopamopuas paboma «Buewnee TTaKaThl
cmpoeHue KopHesuwd, KiyOHs, TyKOGULbL»
22 Ypoxk-tipoekT «Co3aaeM pacTUTEIbHBIN 1
OpraHu3M»»
Pa3znen 4. OcHOBHbBIE NIPOIECCHI (KU3HEAEATEbHOCTH pacTennii (9 4yacoB)
23 MuHepanbHOE MMTAaHUE PACTEHUN U 1
3HAYEHUE BO/JIBI
24 [Tepemenienre BoIbI U MUHEPATbHBIX 1 [udposas maboparopus Mo
BEIIECTB M0 PACTEHHUI0. 3HAYCHHE AKOJIOTHH (JaTYUK
MUHEPAJILHOTO (IOYBEHHOTO) MUTAHUS. BIIQ)KHOCTH, OCBEIIICHHOCTH)
Jlabopamopnas paboma «Ilepedsudicenue
800bl U MUHEPATLHBIX 8EULECTNE NO
cmeonoy
25 Tumns! ynoOpeHuii u UX pojib B KU3HU 1
pacTeHus
26 DKOJIOTUYECKHUE TPYIIbl PACTEHUH 1O 1 DJEeKTPOHHBIEC TAOIUIIBI U
OTHOIIEHHIO K BOJIE TTaKaThI
27 Bo3snymHoe nuranne pacteHui — 1 [Tudposas nadbopatopus 1o

¢dorocunTes. YcaoBus 00pazoBaHUs
OpPraHMYECKUX BEILECTB B PACTEHNUNU

AKOJIOTHH (AATYUK
VIJIEKUCIIOTO Ta3a u




KHCIJIOPO/JIa)

28 3enéHple pacTeHUs! — aBTOTPOQBI. 1
I'erepoTpodsl Kak MOTPEOUTENN TOTOBBIX
OpPraHUYeCcKUX BEIIECTB

29 3nayenne GOTOCHHTE3A B IPUPOJIE 1

30 Jlprxanue u 0OMEH BEUIeCTB y PaCTCHUN 1 [Mudposas nabopaTtopus 1no
Ponpb npixanus B )ku3HU pacteHuidl. OOMeH 9KOJIOTHH (JaTYUK
BEILIECTB B OpraHU3Me KaK Ba)KHEUIINN YIJIEKUCIIOTO ra3a u
MPU3HAK KU3HH KHCIJIOPO/JIa)

31 CpaBHHTENIbHAS XapaKTEPUCTUKA 1 DJIeKTPOHHBIE TAOIUIIBI U
MIPOLIECCOB JIbIXaHUS U GOTOCUHTE3A, UX TIaKaThl
B3aHMOCBSI3b

Paznean 5. 3enenas sadoparopus (3 yaca)
32 [MonroToBka MpoekToB «MOU OTIBITHI C 1

PaCTCHUAMU B JOMAIIHUX YCIIOBUAX)

33 3amura npoekToB «MOH OTIBITHI ¢ 1
PaCTCHUAMHU B JOMAIIHUX YCIIOBUAX)

34 Okckypeust «PacTeHus BOKpYr Hac» 1

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YUEHUKA

1. [Taceunuk B.B. buomnorus, 5-6 kitacc Mockga «IIpocsemienue.

2. 3aHuMmatenbHble MaTepualbl U (akThl MO 00IIel OMOJOruM B BOMpocax M oTBerax. 5-11 kiaccel / aBT.-
coct. M.M. bonnapyk, H.B., KoBbumnna. — Bosrorpan: Yuurens, 2007.

3. Kpuctuan ne droB. [IyremectBue B Mup >xuBoi kinetku. M.: «Mupy» 1987.

4. Danukonenus g Aereil. buonorns. M.: «ABanTta+t» 1996.

METOINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. [Taceunuk B.B. buomnorus, 5-6 kiracc Mocka «IIpocsemienuer.3.

2. bycnakoB Brnagumup BrnamumupoBuu, IlsiHeeB Anekcannp BnagumupoBuy Mertoanueckoe mnocodue
«Peanmu3zaius 00pa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHOHAYYHOUM M TEXHOJOTHYEeCKON HaIlpaBJICHHOCTEN 10
OMOJIOTHH C UCTIOJIb30BaHHEM 000pyIoBaHus IeHTpa « Touka pocTan».

3. Mup3oes C.C. AKTUBHU3a1Ms T03HABATEIBHOTO HHTEepeca yyamuxcs // buonorus B mkoine, 2007. Ne6

4. Cenesko I'.K. CoBpeMenHbie 0Opa3oBarenbHble TexHOJIoruu. M.: 1998.

5. CeneBko I'.K. DHumxnoneaus obpazoBatenbHbIX TexHonorwui, T.1. M.: HUM IKOMBHBIX TEXHOIOTHA,
2006.

6. Tymuna U.A. Vcrionb30BaHNe KOMIIBIOTEPHBIX TEXHOJIOTUN B 00ydeHun Ouosoruu // IlepBoe ceHTSAOpsL.
Buonorus, 2003, Ne27-28.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., Banosa T.B., Kanunosa I'.C. buonorus. [Tnanupyemsie pe3ynbTaTsl. CUCTEMA 3aJaHUH.
5—9 kmaccel. [locobue mnst yumteneir obmeoOpazosar. opranusanuii / Ilox pen. I'.C. Kosanesoii, O.b.
JlorunoBo#t. — M.: IIpocBemenne, 2017.

2. I'anontok 3.I'. buonorus. [Inanupyemsie pe3ynapTaThl: KapTa MPOXOXKICHUs paboueld mporpaMmbl. S—6
KJ1acchl: yueO. mocobue st obnieoopaszosar. opranusanmii / 3.I°. ['anontok. — M.: [IpocBemienue, 2017.

3. XKepeomonra E.JI.. EI'D. buonorus: reoperndyeckue marepuansl.- CI16.: Tpuron, 2009. — 336 c.

4. Kanununa A.A. [loypounsie pa3zpabotku no 6uonoruun «bakrepuu. I'puObl. Pactenus», 6 kimacc. — M.:
BAKO, 2005.

5. Huxumos A.U., TletpocoBa P.A. u np. buonorus B tabnumax.- M.: «<MJIEKCA», 1998. Hukumor A.U.,
TepemoB A.B. lugaktuueckuii Matepuan no 3oojoruu. — M.: PAVDB «llutanens», 1996. — 174 c.

6. ITaceunnk B.B. bronorusa. Meroanka MHINBUAYyaIbHO-TPYIIIIOBOU estenpHOCTH. — M.: IIpocBenienue,
2016.

7. Tlaceunux B.B. buonorus. MunuBuayansHO-rpynmnoBas aedrenbHocTh. [loypounsie paspabotku. 5—6
KJ1acchl: yuel. mocobue aisa oomeoopazosat. opranuzanuii / B.B. [laceunuk. — M.: [Ipocsemienue, 2017.

8. Ilaceunuk B.B., Cymaroxun C.B., Kamunosa I'.C., l'amontok 3.I'. Ypoku Oumonoruu. 5—6 Kiacchl:
nocobue ms yaurtened oOmeoOpa3osat. opranuzanuii / moa pea. B.B. Ilaceunnka. — M.: TIpocBemenue,
2014.

9. TepemoB A.B., PoxnoB B.C.. 3anumMarenbHas 300J0THs: KHUTA JI YYAIIUXCS, YYUTEIEH U POTUTENEH. -
M.: ACT —ITIPECC, 1999.- 258 c.: umn.

10. ®pocun B.H., CuBornazoB B.U. ['oToBUMCS K eAMHOMY TOCYJapCTBEHHOMY 3K3aMEHY: OWOJIOTHS.
Kusotneie. — M.: JIpoda, 2004 — 272 c.

11. Caiitr ®OUIIN. OTkpeITHIA OaHK 3amaHUi I (GOPMHPOBAHUS ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH
[DnexTponnsiii pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.

12. Caiit Enunas xosutekiust mudpoBbIX 00pa30BaTeNIbHBIX pecypcoB [DnekTpoHHbIH pecype]: — URL:
http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLNECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYIOBAHUE LIEHTPA «TOUKA POCTA»:

- Muxkpockon uu¢ppoBOi.

- Muxkpomnpemnaparsl.

- Iludpoas naGopaTopust MO 3KOJOTMU (ATYUK OCBEIIEHHOCTH, BIAXXHOCTH, TEMIIEpaTypbl, JaT4UK
YTJIEKHUCIIOTO Ta3a U KUCIIOPOJa).

- DNeKTPOHHbIE TAOIUIIBI U MIAKATHI.

- I'epbapnsblit MaTepua.

OBOPYJIOBAHME JJiSI MNPOBEJIEHUSI JIABOPATOPHBIX, ITPAKTUYECKHX PABOT,
JEMOHCTPAILIUM



Kommerotep, mpoekrop, WHTEepakTHBHas jJocka. CrpaBouyHbIe TAaONMIBI, TUTAKATHI, JJIEKTPOHHBIE
MpEe3eHTAINH, D3JCKTPOHHOE mpwiokeHne y yueOHuky (CD-mmck), Monenu, BIaXKHbIE Mpenaparsl,
MHUKpOIIpenapaTbl, MUKPOCKOTIbI, MpenapoBaJIibHbIE WIJIbl, MUHIETHI, Yamku [lerpu, mpeameTHbie cTekia,
MMOKPOBHBIE CTEKJIA.
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