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INOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1o BHEYPOYHOM JESITEIFHOCTH 10 OHOJIOTHU Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl COCTaBIICHa Ha OCHOBE TpeOoBaHMi K pe3yabTaTam
OCBOCHHUSI OCHOBHOH 00pa3oBaTeNbHON INPOrpaMMBl OCHOBHOTO 0OIIero oOpa3oBaHMs, IpeACTaBlIeHHBIX B @exepasbHOM TrocyIapCTBEHHOM
00pa3oBaTeNIbHOM CTaHJapTe OCHOBHOTO 00I1ero 00pa3oBaHus, a Takke [[pumepHoii mporpaMMbl BOCIIUTAHUS.

[Iporpamma «3enénas maboparopusi» OETATU3UPYET COJEpKAHHE Kypca BHEYPOUYHOH JEATENBHOCTH, NAeT IMOAPOOHOE pachpeiesieHHe YacoB H
MOCJIEIOBATEIHHOCTD N3YUEHHS TEM H Pa3/IesioB.

JlaHHas mporpaMMa npeHa3HaueHa Ui yJalnuxcst 6 KJaccoB, MO3BOJISICT PACIIUPUTD U YIITYOUTh Y yYalUXCsl MPAKTUYECKOE IPUMEHEHHE MOJTyYCHHBIX
TEOPETUYECKHUX 3HAHMI 110 Orosioruu (pas3aen «boTaHukay).

ABTOpCKasi mMporpaMMa pacCuMTaHa Ha ydalmxcs 6 kiaccoB Ha 34 y4eOHBIX Yaca, OpDUCHTHPOBaHA Ha YriyOJICHUE U pacluIMpeHre 3HAHWH, Ha Pa3BUTHE
MH0003HATENILHOCTH U MHTEpeca K OMOJIOTHH, Ha COBEPUICHCTBOBAHHE YMEHHH yYallUXCsl MPOBOAMTH OMOJOTHUYECKUI AKCIEPUMEHT C HCIIOJIb30BAaHHEM
COBPEMEHHBIX MPUOOPOB 1 000PYIOBaHUS IIEHTPa 00Pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM HamnpaBieHHocTel «Touku pocTtay.

DKCTIEpUMEHT SIBJSETCSI HICTOYHUKOM 3HAHHWM M KPUTEPHEM MX MCTUHHOCTH B Hayke. KoHIlemiusi coBpeMeHHOro o0pa3oBaHMs MOapa3yMeBaeT, 4To B
y4eOHOM SKCIIEPUMEHTE BEAYIIYIO POJIb JOJHKEH 3aHATh CAMOCTOSTENbHBIN HCCIEA0BATENbCKUN YICHHUECKUN SKCIIEPUMEHT.

CoBpeMeHHbIE SKCTIEpUMEHTAIBHBIE HCCIIEI0OBAHUS TI0 OMOJIOTUH YXKe TPYTHO MPEACTaBUTh 0€3 MCMOIB30BaHUS HE TOIBKO aHATIOTOBBIX, HO U ITU(POBHIX
M3MEpUTENbHBIX TpuOopoB. B @enepanbHoM rocyaapctBeHHOM obpaszoBatenbHoM ctangapre (PI'OC) nponrcano, YTO OJHUM U3 YHUBEPCATBHBIX YUEOHBIX
JEHCTBHM, TPUOOPETAEMBIX YUALTUMUCS TOJKHO CTaTh YMEHUE «IIPOBEJIEHUS OTBITOB, TPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEI0OBAHUHN, IPSMBIX U KOCBEHHBIX
M3MEpEHUH C UCIOIb30BaHNEM aHAIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

B ocHOBY mporpaMMbl 3alI0)K€HO TNMPUMEHEHHE IUQPPOBBIX JlabopaTopuil. TemaTnka MPeaioKEHHBIX SKCIIEPUMEHTOB, KOJWYCCTBCHHBIX OIIBITOB,
COOTBETCTBYET CTPYKTYpe MPUMEpPHOU 00pa3oBaTeIbHOI MPOTrpaMMBI 0 OMOJIOTHH, conepxkannto DeaeparbHOr0 roCyIapcTBEHHOTO 00pa3oBaTeIbHOTO
craggaprta (PI'OC) ocHOBHOTO 0011IeETO 0Opa30BaHUS.

[Iupokuii CEKTp AATIHUKOB ITU(POBOI TaOOPATOPHUHN ITO3BOIHUT yUAIIUMCS 3HAKOMHUTHCS € TTapaMeTpaMu OMOJIOTHYECKOTO SKCIIEPUMEHTA HE TOJIBKO Ha
KauyeCTBEHHOM, HO W Ha KOJWUYECTBEHHOM ypoBHe. lludpomas mabopaTopus IO3BOIUT BECTH JUITHUTEIBHBIA OSKCICPUMEHT JaXKe B OTCYTCTBUHU
AKCIIEPUMEHTATOPA, a YACTOTa UX U3MEPEHUI HEIO/IBJIACTHA YEJIOBEUECKOMY BOCIIPHSITHIO.

B niporiecce popMupOBaHHS SKCIIEPUMEHTAILHBIX YMEHUH YUCHUK O0YUHTCS MTPEICTABIATh HHPOPMAIIHIO 00 UCCIICA0OBAHNN B YETHIPEX BUIAX:

* B BepOAJILHOM: OITMCHIBATh JKCIICPUMEHT, CO37[aBaTh CIIOBECHYIO MOJEIb JKCIEPUMEHTa, (PMKCHPOBATh BHUMAaHHE HAa HM3MEPSEMbIX BEJIHMYHMHAX,
TEPMHUHOJIOTHH;

* B TAOJIMYHOM: 3aIOJHATH TaOJIUIIBI TaHHBIX, JISKAITHNX B OCHOBE MIOCTPOCHUS rpaUKOB (IIPH ATOM Y YUAIIUXCSI BOZHUKAET NMEPBUYHOE MPEIICTABICHUE O
MacIITabax BeITUYHH);



* B rpapuueckoM: CTpOUTh rpaduKu 0 TAOIMYHBIM JaHHBIM, 4TO JAET BO3MOKHOCTH MIEPEX0/1a K BBIIBIKEHHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTH MEKIY
BEJIMYMHAMU (TIPU 3TOM YUHUTEJIb MOKA3bIBAET MPEUMYIIECTBO B BU3YATU3ALMH 3aBUCUMOCTEN MEXKTy BEIMYMHAMU, HATISAHOCTh U MHOTOMEPHOCTbD); B BU/JIE
MaTEeMaTHYECKUX YPaBHEHUI: 1aBaTh MAaTEMATHUECKOE OMMCAHUE B3aUMOCBSI3H BEIITMYHH, MAaTEMATHUECKOE 0000IICHHUE.

* (hopmupoBaHUE HCCIETOBATENBCKIUX YMEHHUN YUAIINXCs, KOTOPBIC BBIPAKAIOTCS B CICAYIOMUX ICHCTBUSX:

1. ompenenenue npooIIEeMBI;

2. MOCTaHOBKA HCCIIEIOBATEILCKOM 3a/1a4H;

3. IJIaHUPOBAHUE PEILICHUS 3a/1a4H;

4. mocTpoeHne MoJIeNeii;

5. BBIIBMOKCHHE THIIOTE3;

6. PKCIIeprMEeHTaIbHas MPOBEpPKa TUIOTE3.

JlanHas mporpamMma 1mo3BoJsieT YOBIETBOPUTH [T03HABATEIbHBIC HHTEPECH YUaluxcsi B cepe OMOIOrruu, IKOJIIOTUN U OXPaHbI 3/J0POBBS YEIIOBEKA,
crnocobcTByeT (OPMUPOBAHUIO KOMMYHUKATUBHBIX KadyeCTB JIMYHOCTH IIKOJIHHUKOB, PAa3BUTHUI0 HX TBOPYECKHX CIHOCOOHOCTEH, (OPMUPOBAHUIO
MeTanpeIMETHBIX YMEHUI 1 HaBBIKOB, YHUBEPCAIbHBIX YUCOHBIX JICHCTBUI.

3HAaYUTENbHOE KOJIUYECTBO 3aHSATUN OTBOAMTCA HAa HMCCIEAOBATENbCKYIO U MPOEKTHYIO AEATEeIbHOCTh, YTO B 3HAUYUTEIHHONH Mepe CHOCOOCTBYET
(hOpMUPOBAHUIO Y HIKOJIBHUKOB PETYISTUBHBIX, KOMMYHUKAaTUBHBIX, TMYHOCTHBIX YY]I. B xoae pa®oTsl B rpynmnax yyamuecs GOpMUPYIOT U Pa3BUBAIOT
CIOCOOHOCTH OIpeNesaTh TPACKTOPUIO CBOETO Pa3BUTHS, CTABUTH 1ENIH, 33]]a4i, HaMeuaTh MyTH PElIeHUs, OCYIIECTBIISITh CaMO M B3auMoNpoBepKy. PaboTa
HaJ KOJUJICKTUBHBIMH TPOEKTAMHU MO3BOJSIET IIKOJIHHUKAM IMOBBIIIATh KOMMYHHUKATHBHYIO KOMIETEHTHOCTh. OHHM ydYaTcs OpPraHHM30BBIBATh ydeOHOE
COTPYIHUYECTBO C OJIHOKJIACCHUKAMH W y4HTeleM, paboTaTh IpynmamMu U B Mapax, HaAXOAWTH OOIIee pelleHue, pa3pemaTh KOH(IUKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIIHH U yu€Ta MHTEPECOB, (HOPMYIUPOBATh, APTYMEHTHPOBATh U OTCTaUBATh CBOE MHEHHE.

HoBusna mporpammbl nposIBISETCSI B OCOOCHHOCTSAX €€ TiaHupoBaHus. [Iporpammoil mpenycMOTPEeHO 4YepeloBaHUE TEOPETHUYECKUX 3aHSITHU C
MPAKTUYECKUMHU, BBIMIOJHEHUE TBOPUYECKUX padOT. 3HAYUTEIIPHOE KOJUYECTBO BPEMEHHM OTBOJUTCS HA OBJIAJICHUE YYAIIUMHCS TEXHOJIOTHUU MPOCKTHOU
NEeSTETHHOCTH.

LEJIU Y 3AJTAYU

Henamu n3yyeHus 6MOIOTUN Ha YPOBHE OCHOBHOT'O O0IIlEro 00pa3oBaHUs SBIISIOTCS:

(dopMHpOBaHUE CUCTEMBI 3HAHUH O MPU3HAKAX U MpOIleccax KU3HEIEATEIbHOCTH ONOOTHYECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3alllu;

(dbopmMHpoBaHUE CUCTEMBI 3HAaHUH 00 0COOEHHOCTSIX CTPOEHUS, KU3HEIEATEILHOCTH OpraHu3Ma 4eJI0BeKa, YCIOBUSAX COXPAHEHUS €r0 3/J0POBbS;
dbopMUpOBaHUE YMEHUN TPUMEHSTh METOIbI OMOIOTUYECKOM HAYKH TSl U3YUYEHHUsl OMOIOTHYECKUX CUCTEM, B TOM YHUCIIE U OpTaHU3Ma YeIOBeKa,
dbopMHpOBaHHE YMEHHI UCTIOIB30BaTh MH(OPMAIINIO O COBPEMEHHBIX TIOCTHKEHUAX B 001aCTH OMOJIOTHH U1l OOBSICHEHUS MPOLIECCOB U SBJICHHUM XK UBOM
TPUPOIBI M KU3HEEATSIFHOCTH COOCTBEHHOTO OpPraHu3Ma;

dbopMupoBaHHEe YMEHUN OOBACHITH POJIb OMOJIOTHH B MPAKTHYECKOW NIEATEILHOCTH JIIOJICH, 3HAUCHUE OMOJIOTHYECKOT0 PasHOOOpa3usl AJIsi COXPaHEHUS
6unocdepsl, TOCIeACTBUS JEATEIBHOCTH YeIOBEKa B IPUPOJIE;

dbopMUpOBaHUE IKOJIOTUYECKON KYJIBTYPHI B LENISIX COXPAHEHUS COOCTBEHHOTO 37I0POBbsI U OXpaHbl OKPYXKAIOIIEH Cpeibl.

JocTmwkenue nenei odecriedanBaercs pemenuem cienyrommx 3AJ1AY:



npuoOpeTeHNe 3HAHUI O0YUAIOIIMMUCS O KUBOW MPUPOJIC, 3aKOHOMEPHOCTSIX CTPOCHUS, KUZHEACATEIILHOCTH U CPEA000pas3yIoNiel poJii OpraHMu3MOB,;
YeJIOBEKE Kak OMOCOIMATIbHOM CYILECTBE; O POJIH OHOJOTHUECKON HAYKH B IPAKTUYCCKOM EATCILHOCTH JIFOICH;

OBJIAJICHUEC YMEHUSMHU IMPOBOAHWTH HMCCICIOBAHUS C UCIOIH30BAaHUEM OHMOJIOTHYECKOTO O00OpYAOBaHUS W HAOIIOJIEHUS 32 COCTOSHHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOCHHE IPUEMOB pabOTHI ¢ OHOJIOrHYECKON HH(OPMAIIHEH, B TOM YHCJIE O COBPEMEHHBIX JOCTHKCHUSIX B 001aCTH OHOJIOTHH, €€ aHaIN3 U KPUTHIECKOE
OLICHUBAHNUE;

BOCIIUTaHKE OMOJIOTHYECKH U SKOJIOTHYCCKH IPaMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHHIO COOCTBEHHOIO 37I0POBbsS M OXPaHbI OKPYKAIOIIEH CpeIbl.

COJAEPKAHUE KYPCA

Paznen 1. BBenenue (2 yaca)

HcTopus pazBuTHs Hayku OOTaHUKHU KaK YaCTH OMOJIOTMH, OOBEKTOB U METO/I0B, 3HAUEHUS B COBPEMEHHOM MUpPE. 3HAKOMCTBO HIKOJIBHUKOB C OCHOBHBIMU
METOAAMH UCCIICAOBAaHUS M 000PYAOBaHUEM IIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKON HampaBieHHocTel «Touku pocray. [IpaBuna
MOBEJICHUsI B KaOMHeTe OMOJIOTHM U B IPUPO/ie. BBOIHBIN MHCTPYKTaX.

Pa3ngen 2. PacTurenbHble KJIeTKH U TKaHU (7 4acoB)

Bxirouaer TeOpeTHYECKHE M MPAKTUYECKUE 3aHATUSA 10 U3YYCHHUIO CTPOCHHUS PACTUTEIIBHOW KIIETKH. Y4allluecs 3HAKOMATCS C UCTOPUEH OTKPBITHUS
KJIETOYHOT'O CTPOEHMSI, 3aCIIyTaMH BEJIMKMX €CTECTBOMCIIBITATENEN U YU€HBIX JIeBeHryKa, ['yka A pa3Butus nutonoruu. Kinerka kak OCHOBHas CTpyKTypHast
enuHuLa pacteHus. CTpOEHHE pacTUTENIBHON KIIETKH: KJIETOYHAsl CTEHKA, sIIpO, [IUTOIUIa3Ma, BaKyoJH, MiuacTuabl. JKu3HenesaTenbHOCTh KIeTKU. Jlenenue
kieTku. Knerka kak kuBasi cucreMa. OcoOE€HHOCTH pacTUTENbHOW KieTKU. TkaHu pacteHuid. [loHstue o TkaHu pacrteHuil. Buasl TkaHel: oCHOBHaf,
ITOKPOBHAs, ITPOBOAIIAsA, MeXxaHU4eCKas. [ [puurHbI MOSABICHNS TKaHEH.

Jlabopamopnas paboma «Paccmampusarue noo MUKPOCKONOM KIEMOK KOJCUYbl VKA, MPAOECKAHYUY, JUCTbES 2N00eU).

Jlabopamopnas paboma «Paccmampusarue no0 MUKPOCKONOM PA3IUYHBIX PACMUMENbHBIX MKAHEU.

Pasznen 3. Opransi pacrenuii (13 yacos)

CeMs KaK OpraH pa3MHOXCHHs paCTCHHUM. 3HAUCHHWE CEMSH B MPHUPOJC M KU3HH YeJIOBEeKa. 3HAYCHHE BOJBI M BO3JyXa JJIS MPOPACTAHHS CEMSH.
3amacHbIe MATATEIBHBIC BEIIECTBA CEMEHH. TeMIepaTypHbIe YCIOBHS MpopacTaHus ceMsH. Poitb cBeta. Cpoku moceBa ceMsiH. THITBI KOPHEBBIX CHCTEM
pactenuii. CTpoeHue KOpHS — 30HBI KOPHS: KOHYC HapacTaHUs, BCaChIBaHUS, POBEACHUS, AeTeHHs, pocTa. PocT kopHs, reoTponu3m. BunonsmeneHus
KOpHeil. 3HaueHne KopHel B mpupoe. JIucrt, ero ctpoeHue u 3HadeHne BHenrHee ctpoenue nucta. BHyTpenHee ctpoeHue aucta. TUIIBI KUK OBAaHUS
mucTtheB. CTpoeHue M (PYHKIMH YCTHUI. 3HAUCHUE JIUCTa IS pacTeHus: (POTOCHHTE3, UCTapeHue, ra3oo0MeH. Jlucrona, ero poib B )KU3HU pacTECHUS.
Bunounsmenenus nucteeB. CTebens, €ro CTpoeHre U 3HAYCHHUE.

Jlaboparopnas pabota «CtpoeHue ceMeHH (Pacomm».

Jlaboparopnas paboTa «Y CIOBUS IPOPACTAHUS CEMSIH.

Jlaboparopnas pabota «CTpoeHrEe KOPHS IIPOPOCTKAY.

Jlabopartopnast pabota «BHyTpeHHEE CTPOCHHE JTUCTaY.



JlaGopatopHnast paboTta «BHemHee cTpoeHre KOPHEBUINA, KITYOHS, TyKOBUIIBD».

Pasnen 4. OcHOBHBIE NIpoIEcCHI XKIU3HEAEATeIbHOCTH pacTennii (9 4acoB)

MuHepanbHOE TUTAaHUE PACTCHHUI U 3HaUY€HHUE BOJBI. Bosa kak HEOOX0AMMOE YCIIOBHE MUHEPATLHOTO (IOYBEHHOT0) MUTAaHUS. VI3BIeUeHrne pacTeHHEM
U3 TMOYBBl PACTBOPEHHBIX B BOJE MHUHEpaNbHBIX cojieil. DyHKIUS KOPHEBBIX BOJIOCKOB. llepeMernienrie BOAbl U MHHEpAIbHBIX BEIIECTB IO PACTEHUIO.
3HaueHUue MUHEPAIBHOTO (MIOYBEHHOI0) MUTAHUA. THIBI yIOOPEHHU U UX POJIb B JKU3HU PACTEHHUSA. DKOJIOTMYECKHE TPYMIbl PACTEHUI 1O OTHOILEHUIO K
Bojie. Bo3aymHoe nurtanue pacreHudl — (GOTOCHMHTE3 YCIIOBUA O0pa30BaHUs OPraHMYECKUX BEIIECTB B PACTEHUHU. 3eNEHBIE PACTEHHS — aBTOTPO(BHI.
I'ereporpodbl Kak MOTpeOUTENN TOTOBBIX OPraHUYECKUX BellecTB. 3HaueHue (oTocuHTe3a B mpupoje. [pixanue u oOMeH BemiecTB y pactenuil Poib
JBIXaHUS B )KU3HU pacTeHnid. CpaBHHUTEIbHAS XapaKTePUCTHKA MTPOIIECCOB AbIXaHus U poTrocuHTe3a. OOMEH BEIIECTB B OPraHU3Me KaK BKHCHIIIHIA TIPU3HAK
XKU3HU. B3anMOCBSI3b MPOIIECCOB JbIXaHUS U (POTOCUHTE3A.

Jlaboparopuas padota «IlepenBuxeHre BOIbI U MUHEPATHHBIX BEIIESCTB MO CTEOIOY.

Paznen 5. Mos 3esienas sadboparopus (3 yaca)
BrinonHenue u 3anmra MUHU-TTPOSKTOB. DKCKYpPCHUS B IPUPOTY.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

OcBoenue yueOHoro npeameta «buonorus» Ha ypoBHE OCHOBHOT'O O0IIET0 00pa30BaHUsl TOJKHO 00€CTIeUnBaTh TOCTHKEHUE CIENYIOMUX JIMUHOCTHBIX,
MCTAIMPEAMCTHBIX U MMTPECAMETHBIX O6p2130BaT€J'II)HI>IX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:
OTHOIIEHHE K OHOJIOTMM KaK K BaXXHOW COCTaBISIOMIEH KYJIbTYpbl, TOPJIOCTh 3a BKJAJ POCCUWCKHX M COBETCKMX YUEHBIX B pa3BUTHE MHUPOBOI

OHOJIOrN4YEeCKON HAYKH.

I'pasicoanckoe eocnumanue:
TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM JI€ATE€IbHOCTH MPU BBIOJIHEHUH HCCIEAOBAaHUN M TMPOEKTOB, CTPEMJIEHWE K B3aUMONOHMMAHHUIO U

B3aMOIIOMOIIH.

ﬂyxoeuo-npaecmeennoe eocnumanue.:
TOTOBHOCTH OLICHUBATH IMOBCACHUC U IMTOCTYIIKU C MMO3UIIUHU HPABCTBCHHBIX HOPM U HOPpM 3KOJIOTHYECKOM KYJbTYPBHI;

MOHUMAHHNEC 3HAYUMOCTU HPABCTBCHHOI'O ACIICKTA ACATCIbHOCTH YCJIIOBCKA B MCIUIITUHEC U OHOJIOTHH.

Acmemuueckoe eocnumanue:
MOHMMAaHUE PO OMOJIOTUU B (POPMUPOBAHUN ICTETUYECKON KYJIbTYPhI IUYHOCTH.

HEHHOCIMM HAYYHO20 NO3HARUA:



e OpHEHTAIWS HA COBPEMEHHYIO CUCTEMY HAYYHBIX MTPEICTABICHHI 00 OCHOBHBIX OMOJIOTUYECKIX 3aKOHOMEPHOCTSIX, B3AaMMOCBS3SX YEIIOBEKA C IPUPOTHOMN
Y COLUAIIBHOM CPENION;

e TOHUMAaHHUE POJIM OMOJIOTHYECKON HAYKU B ((OPMHUPOBAHUH HAYIHOTO MUPOBO33PEHUS;

e pa3BHUTHE HAYYHOU JTFOOO3HATEIHLHOCTH, HHTEpPECA K OMOIIOTHYECKON HayKe, HABBIKOB UCCIIEIOBATEILCKON ACSITEITLHOCTH.
Dopmuposanue Kyaomypul 300p06bA:

e OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBbIO M YCTaHOBKA Ha 3/JI0pPOBbIM 00pa3 >KU3HHU (370pOBOE NMUTaHHE, COOII0CHHE TMTHEHNYECKUX MPaBUI U
HOpM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PETyJsipHas pu3andeckas akTUBHOCTD);

e OCO3HAHME IMOCIEACTBUI U HEMPUATUE BPEIHBIX NMPUBbIUEK (YIOTpeOJIeHHEe aJIKOroJisi, HAPKOTUKOB, KypeHHe) U UHbIX (opM Bpena A GU3MYEcKOro U
MICUXUYECKOTO 3/I0POBbS;

e cOOJIOJIeHUE MpaBUi 0€30I1aCHOCTH, B TOM YHCJIE HABBIKM 0€30I1aCHOIO MTOBEIECHHUS B IPUPOJIHON CpeEe;

e chOpPMHPOBAHHOCTDH HABBIKA pe(hIECKCUH, YIIPABICHHUE COOCTBEHHBIM AMOIIMOHAIIBHBIM COCTOSTHHEM.
Tpyooeoe eocnumanue:

e AKTHBHOE YJaCTHE B PCIICHUU MPAKTUICCKUX 337124 (B paMKaX CEMbH, IIIKOJIBI, TOPOJIa, Kpasi) OMOJIOrHIeCKON M DKOJIOTUYSCKOW HAIPaBIICHHOCTH, HHTEPEC
K [IPAKTUYECKOMY U3yUYEHUIO Ipodeccuil, CBSI3aHHBIX C OMONIOTHEH.
JKonozuueckoe eocnumanue:

e OpHEHTallWs Ha MPUMEHEHHE OMOIIOTUYECKUX 3HAHUM MPH PEIICHNH 3374 B 00J1aCTH OKPYXKAIOIIeH Cpe/ibl;

e  OCO3HaHHE PKOJOTHYECKHUX MPOOJIEeM U MyTeH UX pelieHus;

e TOTOBHOCTh K YUYaCTHUIO B IPAKTUUYECKOMN AEATENBHOCTH IKOJOTUYECKON HAITPABICHHOCTH.

Aodanmayusa o6yuarowecoca K U3MEHAIOUWUMCA YCAO0GUAM COUUATILHOU U NPUPOOHOIL CPedbl:
e QJICKBATHAs OIIEHKA U3MEHSIIOIITUXCS YCIIOBUH;

e TPUHATHE pelIeHUs (MHAUBHUIYaAIbHOE, B IPYIIE) B U3MEHSIOMIMUXCS YCIOBHUIX HA OCHOBaHUH aHaIM3a OMOIOrnuecKkoil uHpopmanuy;
e IUJJAHUPOBaHUE JICUCTBUN B HOBOW CUTYallul HA OCHOBAHUU 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIBTATBI

YHuBepcanbHbIe IO3HABATE/IbHbIC 1CHCTBUA
ba3zoevie nozuueckue oelicmeus:

e BBIBIATH U XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKN OMOIOTHUECKUX O0BEKTOB (SIBICHUH);

e YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMKU OUOIOTHUECKUX OOBEKTOB (SIBIECHUH, MPOIIECCOB), OCHOBAHUS ISl OOOOIICHHSI U CPaBHEHHUS,
KpUTEPUU IPOBOJUMOTO aHAIH3A;

e C y4éTOM IpEeASIOKEHHON OMOJIOTHUECKON 3a1a4H BBISBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMAaTPUBAEMBIX (PaKTax W HAOIIOICHHSIX; IPEJIaraTh
KPUTEPUU JJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e  BBIABJIATH AeUIUTH HHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX ISl pEIICHHUs TTOCTaBICHHOW 3aa4H,

e  BBIABJIATH MPUYMHHO-CIIEACTBEHHBIC CBSI3HM MPU W3yUYEHUU OMOJIOTMYECKUX SIBJICHHH M MPOIECCOB; JENaTh BHIBOJBI C MCIIOJb30BAaHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOYEHUH TI0 aHAJIOTUH, (POPMYJIUPOBATH THIIOTE3BI O B3AMMOCBSI3SX;



CaMOCTOSITENIFHO BBIOMpATh CHOCO0 pemieHust y4yeOHOW OMOoIorMdeckoil 3amgay (CpaBHMBATh HECKOJIBKO BApHAHTOB pPELICHMS, BHIOMpaTh Haubosee
HOJIXOAAILINHA ¢ Y4ETOM CaMOCTOATENBHO BBIZICIICHHBIX KPUTEPHEB).

Baszogvie uccnedoeamenvckue oeiicmeus:

UCTIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIBCKUI HHCTPYMEHT ITO3HAHMS,

(bopMynHpOoBaTh BOIPOCHI, PUKCUPYIOLIUE PA3PhIB MEKAY PEATIbHBIM U KeJIaTeIbHbIM COCTOSIHUEM CUTYallUH, 00BEKTa, U CAMOCTOSITEIbHO YCTaHABIUBATh
HCKOMOE U JAHHOE;

(GopMHpOBATH TUIIOTE3Y 00 HCTUHHOCTU COOCTBEHHBIX CYKACHUH, apryMEHTUPOBATh CBOIO MO3ULMI0, MHEHHE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTAaBJIEHHOMY IUIaHY HaOJIOJE€HUE, HECIOXKHBIH OHOJOTMYECKUI SKCHEpUMEHT, HEOOJbIIOE HCCIENIO0BaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEW OHMOJIOrHMYecKOro o0BeKTa (Ipolecca) M3ydeHHs, MPUIHMHHO-CIICICTBEHHBIX CBSI3EH M 3aBHCHMOCTEH OMOJOTHYECKHX
00BEKTOB MEXy COOO0M;

OLICHUBATh HA MPUMEHUMOCTH M IOCTOBEPHOCTH HH()OPMAIIHIO, TOTYYCHHYIO B X0/I€ HAOIIOICHHUS U SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATh 0OOOIIEHHS U BBIBOBI 110 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, SKCIIEPUMEHTA, BIaIeTh HHCTPYMEHTaMH OIICHKH
JIOCTOBEPHOCTH MOJYYSHHBIX BBIBOJOB M 0000IICHNUI;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE OMOJIOTMYECKUX MPOLECCOB U UX IOCIEACTBUS B aHAJOTMYHBIX WM CXOIHBIX CUTYaLUsAX, @ TaKXkKe
BBIJIBUTATh TPEATNOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paooma c ungpopmayueii:

OPUMEHSATH Pa3InYHbIe METO/IbI, HHCTPYMEHTHI U 3alIPOCHl MPH MOMCKEe U 0TOOpe OMojornueckoid MHPOPMAILMU WM JaHHBIX U3 UCTOYHHUKOB C yYETOM
MpeIOKEHHOW y4eOHOM OMOJIOTHYeCKO 3a1a4u;

BHIOMPATH, AaHAIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH OMOIOTHIECKYIO HH(OPMAITHIO pa3IMYHBIX BUJOB U ()OPM IIPEICTABIICHHS,
HAXOJIUTh CXOJHBIE apTyMEHTHI (TIOATBEPKIAFOIINE HITH OMPOBEPTAOIIIE OHY U TY K€ HJICI0, BEPCHIO) B Pa3IMYHBIX HH(POPMAIMOHHBIX HICTOYHUKAX;
CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (hOpMy TpeAcTaBiIeHHs WH(POpPMAUMM W HIUTIOCTPUPOBATH pEIIaeMble 33aJadd HECIOXHBIMH CXEMaMH,
JuarpamMmmamu, HHOM rpa@ukoil 1 uX KOMOMHAIUSAMUY;

OLIEHUBATh HAAEKHOCTh OMOJIOTMUECKON HH(POPMALIUH 110 KPUTEPUSM, NPEITI0KEHHBIM YUYUTEIEM U C(HOPMYITHUPOBAHHBIM CaMOCTOSTENBHO;
3alIOMMHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(POPMAIHIO.

YHuBepcaibHble KOMMYHMKATHBHbIE 1eiiCTBUS

Obwenue.

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS, BEIPAXKaTh HIMOIMH B IIPOIIECCE BHIMOJHEHHS MPAKTUYECKUX U TAOOPAaTOPHBIX PadoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBa OOIICHWs, MOHMMATh 3HAUYEHHE COIMAJIbHBIX 3HAKOB, 3HATH W PACIIO3HABATh IMPEINOCHUTKA KOH(IUKTHBIX
CUTyallui U CMAr4aTh KOH(IMKTHI, BECTH IIEPETOBOPBI;

NOHUMAaTh HAMEPEHUsI JPYTUX, IPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopMe popMyIHpOBaTh CBOM BO3PAKEHUS;

B XOJI€ UaJIora M/UIN IUCKYCCUH 331aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi OMOJIOrHUECKON TEMBI M BBICKA3bIBaTh UJCH, HAIlCICHHbIC HA PEIICHUE
OMOJIOTUYECKO 3a]a4i U TIOJIZIepKaHUe 0IarokeaaTeIbHOCTH OOIIEHUS;

COIOCTABJIAITh CBOM CYXJICHUS C CY)KACHUSMU JIPYTHX YYaCTHHKOB JHajiora, 00Hapy>KUBaTh pa3jIMyle U CXOJCTBO MO3HILINH;



MyOIMYHO MPEACTABIATH PE3yIbTAaThl BBIMOJIHEHHOTO OMOJIOTMYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICOBAHUS, TPOCKTA);

CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYILICHHS C YUETOM 3a/1a4 IIPE3EHTAIIMH M 0COOCHHOCTEH ay TMTOPUU U B COOTBETCTBUU C HUM COCTABIISITh YCTHBIC
Y TUCHhbMEHHBIE TEKCTHI C HCIIOIH30BAHUEM UJLUTFOCTPATUBHBIX MATEPUAIIOB.

Coemecmuasn desamenpvHoCmy (COMpPYOHUYECMBO):

MIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIMBHIYaIbHON pabOTHI MPU PEIICHUN KOHKPETHOW OMOIOrHYeCKOM

po0JIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHSI TPYIIIIOBBIX (POPM B3aUMOJICHCTBHS MTPH PEIICHUU TIOCTABICHHON y4eOHOH 3a/1a4H;

NPUHUMATD 11EJIb COBMECTHOM NIEATEIBHOCTH, KOJUICKTUBHO CTPOHUTH JIEHCTBHUS MO €€ JOCTIIKEHUIO: PacHpeeiisaTh POJU, JOTOBApUBATHCS, 00CYXKIaTh
IPOIIECC U PE3yJIbTaT COBMECTHOM pabOThI; YMETh 0000IIaTh MHEHHUS HECKOJIBKHX JIFO/ICH, IPOSIBIIATE TOTOBHOCTh PYKOBOAMTD, BHITIOIHATH MTOPYYCHUS,
IO TYUHSTHCS;

IUTAHUPOBATh OPTAHU3AIMIO COBMECTHOM PabOThI, OMPEEIIsATH CBOIO PO (C YIETOM HMPEAIOYTEHIH H BO3ZMOXKHOCTEH BCEX YUaCTHUKOB B3aUMOJICHCTBHSA),
pacnpeneNaTh 3a1a4i MSKIy WICHaMA KOMaHbl, y4aCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYkIeHUs, 0OMEH MHECHHSMH, MO3TOBBIC IITYPMbI H
UHBIE);

BBITIOJTHATH CBOIO YacTh PabOThI, IOCTHTaTh KAYECTBEHHOTO PE3y/IbTaTa 10 CBOSMY HAIPaBICHUIO M KOOPIUHUPOBATH CBOM JCHCTBHS C APYTUMH YWICHAMHA
KOMaH/IbI;

OILICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIMI MPOYKT 110 KPUTEPHUSIM, CAMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS; CPABHUBATh
pe3ynbTaThl ¢ UCXOAHOM 3afauell M BKJIAJ KaXKIOTO 4iIeHa KOMaHMAbI B JOCTM)KEHHE PE3yJIbTaTOB, Pa3AelsTh cPepy OTBETCTBEHHOCTH W MPOSBIISTH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA TIepe] TPYIIIOi;

OBJIAJICTh CHCTEMOH YHHMBEPCAIBHBIX KOMMYHUKATHBHBIX JIEHCTBHI, KOTOpas oOecredynBacT CQOOPMUPOBAHHOCTh COITMAIBHBIX HABBIKOB U
HMOLMOHATBHOTO HHTEIUIEKTa 00yYarOIINXCAL.

YHuBepcajabHble PeryJsiTUBHBIE AeiicTBUS

Camoopzauusauu}l:
BBIABIIATH HpO6J’ICMI>I AJI pCIICHUSA B ) KU3HCHHBIX U y‘I€6HBIX CUTyalusiaX, UCIIOJIb3Ys OuoJIoruYecKue 3HaHUA,

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOJX0/1aX MPUHATHS peIlleHNH (MHIMBUAYaIbHOE, IPUHATHE PELICHUs B TPYIIE, IPUHATHE PELICHUN TPYNon);
CaMOCTOSITENIFHO COCTABJIATH AJTOPUTM peIleHUs 3ajaud (MM ero 4acTh), BBIOMpaTh CHOCOO pelieHus yueOHOH OMOJIOTMYecKOi 3ajauu ¢ y4yéTom
UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/laraeéMble BapUaHThI peIIeHul;

COCTABJIATH TUIaH JEWCTBUI (IUIaH peaau3allMd HaMEUeHHOTO alrOpUTMa PELICHHUs), KOPPEKTUPOBATh MPEATIOKEHHBIM aJrOpUTM C YU4ETOM MOTy4YEHUS
HOBBIX OMOJIOTMYECKUX 3HAHUM 00 N3y4aeMoM OHOJIOrHYECKOM OOBEKTE;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

BJIQJIETh CIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHBAIINH U PEIICKCHH;

JaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U TpeiaraTh IJIaH e€ N3MEHEeHHUS;

YYUTBIBATh KOHTEKCT U MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELICHUN Yy4eOHOI OMOJIOTMYEcKOi 3a1a4uM, aqanTUpOBaTh PEIICHUE K
MEHSIFOIUMCS 00CTOATENbCTBAM;



e  OOBSCHATH MPUUUHBI JOCTUKEHUS (HEAOCTUKECHHS) PEe3YyIbTATOB JACSITEILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTUBHOE B
MPOMU3OLLIEIIEH CUTYalNH;

e BHOCHUTH KOPPEKTHUBHI B ICATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, H3MEHHUBIIIMXCS CUTYAIlMi, YCTAHOBICHHBIX OIMIHMOOK, BO3HUKIINX TPYAHOCTEH;

e OIICHWBATh COOTBETCTBHE PE3YNIbTaTa LIEIU U YCIOBHUSIM.
IMoOuUOHAILHBLIL UHMELIEKM:

e pa3NNyYaTh, HA3BIBATh U YIPABISATH COOCTBEHHBIMH AYMOLUSMHU H SMOIUSIMH JPYTUX;

e  BBUIBJIATH M aHAIM3UPOBATH MPUYHUHBI IMOIHIA,

e CTaBWTH ceOs HA MECTO JPYroro 4ejJ0BeKa, IOHUMATh MOTUBBI U HAMEPEHUS IPYTrOro;

e  PETYJIHPOBATH CIIOCOO BHIPAKEHHS YMOLIUH.
Ilpunamue ceéa u opyaux:

e OCO3HAaHHO OTHOCHUTHCS K JPYrOMY UYEJIOBEKY, €0 MHEHUIO;

e TPHU3HABATH CBOE MPABO HA OMIMOKY U TaKOE )K€ MPaBO JIPYroro;

e  OTKPBITOCTB ce0e U Jpyrum;

e 0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

e OBJIQJICTh CHUCTEMOW YHUBEPCAIBbHBIX YUEOHBIX PETYJSTHBHBIX JIEHCTBHN, KOTOpas oOecredrnBacT (OPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTPEHHSISI IO3UIINS JIMYHOCTH ), ¥ JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIIPABICHUS COOOM, CAMOIUCITUILINHBI, YCTOMYUBOTO TTOBEICHUS).

INPEAMETHBIE PE3YJIBTATHI

e  XapaKTepU30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HayKy, €€ pa3/ieibl U CBSI3U C APYTUMU HAyKaMU U TEXHUKOM;

e TPUBOAUTH NPUMEPHI BKIIaAa poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A. Tumupsses, C. I'. HaBamun) u 3apy6exHbIX yu€HbIX (B ToM uncie P. I'yk,
M. Manenuru) B pa3BUTHE HAYK O PACTEHHUSX;

e MPUMEHATh OMOJOrMYECKHE TEPMHUHBI M MOHATHUS (B TOM 4yHcie: OOTaHMKA, PACTUTENIbHAsl KIETKa, PacTUTEIbHAs TKaHb, OPraHbl PAcTeHUH, cUCTEMa
OpPraHOB pacTEHUs: KOpeHb, MOOEr MOYKa, JUCT, BUJOU3MEHEHHBIE OpraHbl, IIBETOK, IJIOJ, CEMS, PACTUTENbHbI OpraHW3M, MHUHEpaJIbHOE MUTAHHE,
(doTocuHTE3, TBIXaHUE, POCT, pa3BUTHE, PA3MHOXKEHHUE, KJIOH, Pa3Jpa’KMMOCTb) B COOTBETCTBUH C IIOCTABJICHHOH 3a/1auell U B KOHTEKCTE;

e OINNCHIBATH CTPOCHUE U >KU3HEIESTEIbHOCTh PACTUTEIHHOIO OpraHu3Ma (Ha MpHUMepe MOKPHITOCEMEHHBIX WM IIBETKOBBIX): IOTJIOIIEHUE BOABI U
MUHEpAJIbHOE MHUTaHUE, (POTOCUHTE3, JbIXaHHE, TPAHCIOPT BEIIECTB, POCT, Pa3MHOXKEHUE, Pa3BUTHUE; CBA3b CTPOCHHUS BET€TATHBHBIX M T'€HEPATHUBHBIX
OpraHoOB pacTeHUM ¢ UX QYHKIUAMU;

e pa3nuyaTh M OMNMCHIBAThH KMBbIE U repOapHble SK3EMIULIPhl PACTEHUN MO 33/JaHHOMY IUIaHy, YacTHU PAacTEHUN MO M300pa’keHUsIM, CXemaM, MOJENIM,
MyJIsKaM, penbepHbIM Tabaunam;

e  XapaKTEpU30BaTh IIPU3HAKU PACTEHUM, YPOBHU OpraHM3al[MM PACTUTEIBHOIO OpPraHMW3Ma, YacTU PACTEHUM: KIIETKU, TKAHU, OPTraHbl, CUCTEMBl OPTraHOB,
OpraHu3M;

e CpPaBHHBATh PACTUTEJIbHBIC TKAHU U OPTaHbl PACTEHUI MEXTy COOOM;



BBITOJIHATH NMPAKTHUECKUE U JTa0OpaToOpHbIe pabOTHl O MOPQOIOTUU U (PU3MOIIOTUU PACTEHUI, B TOM YUCIE PabOThl C MUKPOCKOIIOM C MTOCTOSIHHBIMHU
(puxkcupoBaHHBIMH) M BpPEMEHHBIMH MHKpOIpEnapaTaMy, HCCIEIOBaTEIbCKUE pabOTHl C MCMOIb30BaHMEM NPUOOPOB M HHCTPYMEHTOB LHU(MPOBOM
nabopaTopuu;

XapaKTepU30BaTh MPOIECCHl KU3HEACATEIBHOCTH PACTEHUI: MOTJIOIIEHHE BOJBI M MHHEpAJbHOE MUTaHHE, (POTOCHHTE3, NBIXaHHE, POCT, Pa3BHUTHE,
CHOCOOBI €CTECTBEHHOI'O M HCKYCCTBEHHOI'O BEr€TaTUBHOI'O PA3MHOXKEHMSI; CEMEHHOE Pa3MHOXKEHHUE (Ha MPUMEPE MOKPBITOCEMEHHBIX, MJIN [IBETKOBBIX);
BBISIBJIATH IPUYUHHO-CIIEZICTBEHHBIE CBSI3U MEX1Y CTPOCHHEM U (YHKLUAMU TKaHEH 1 OpPraHOB PACTEHUH, CTPOCHUEM M KU3HEIEATEIIbHOCThIO PACTeHUN
KJaccu(puIUpoBaTh PACTEHUS U MX YAaCTH 110 pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTEHUH B NPUPOJAE U KU3HU YEJIOBEKA: 3HaYeHHE (POTOCHHTE3a B MPUPOJE U B KU3HHU UEJIOBEKA; OMOJIOTMUECKOE U XO3HCTBEHHOE
3Hau€HUE BUJOM3MEHEHHBIX I00ErOB; X035IICTBEHHOE 3HAUEHNE BEF€TATUBHOI'O PA3MHOKEHUS;

IPUMEHSTD [TOJIyYE€HHbIE 3HAHUS JUIsI BHIPAILIMBAHUS U Pa3MHOXKEHUS KYJIbTYpPHBIX PaCTEHUN;

UCIIOJIb30BaTh METO/bl OMOJIOTHHU: MPOBOJUTH HAOJIONEHUS 32 PACTEHMSIMU, OINUCHIBATh PACTEHUS M MX YaCTH, CTaBUTh MPOCTEUIINE OMOJOTHYECKUE
OTIBITHI M AKCTIEPUMEHTBI;

cobuoaTh mIpaBuiIa Oe30macHoOro Tpyaa Hpu padboTe ¢ y4yeOHbIM M JIAOOPATOPHBIM 00OpPYNOBaHMEM, XMMHYECKON MOCYJOH B COOTBETCTBUM C
MHCTPYKLUSAMH Ha YPOKE U BO BHEYPOUHOI IEATEIBbHOCTH;

JIEMOHCTPUPOBATh HA KOHKPETHBIX IIPUMEpax CBsI3b 3HAHUH OMOJIOTHUH CO 3HAHUSIMU 110 MaTeMaTUKe, reorpadgpuu, TEXHOJIOTUH, IPEIMETOB 'yMaHUTaApPHOTO
[IUKJIA, Pa3JIMYHBIMU BUJIaMH HCKYCCTBA;

BIAJCTh MpuéMamMu palboThl ¢ OWojornueckoi uMHQopMmaiuen: (GopMyIupoBaTh OCHOBAHHS I W3BJICUCHHUS W 000OIIeHUST MH(MOpPMAIIUU U3 JBYX
MCTOYHUKOB; IPe0Opa30BbIBaTh UH(POPMALIMIO U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOILEHHS, TPAMOTHO UCMOJIb3Ys MOHATHUHHBIN anmapaT U3y4aeMoro paszesa OMOJIO0rHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHue KosnunuyectBo yacos Hara XapakTepucTHKa BH/I0B J1eSITeIbHOCTH YUAIIUXCH DJleKTpoHHbIe (LM (ppoBbIE)
n/m | pasaesioB U TeM U3YyYeHUs o0pa3oBaTe/ibHbIE PeCypchbl
IIPOrpaMMbl Bcero | Jiaboparop-
Hble padoThI
1 | Beenenue 2 1 PackpbITHe CyIIHOCTH MHOHATHS OOTAHUMKU KAaK HAYKH O | DJIEKTPOHHOE MPUIIOKEHUE K
pacTteHusIX. YMeHue paboTarth ¢ 000pylOBaHMEM LIEHTpa | y4eOHUKY; AIIEKTPOHHbIE
00pa30BaHUsl €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOH | Mpe3eHTaluu; MaTepHaIbHO-
HanpasiieHHocTel «Touku pocTa» TeXHUUYeckas 0Oa3za LIEHTpa
«Touka pocra»
2 | PactutenvHbIe 7 2 [TpuBOIUTE IPUMEPHI OJHOKIJIETOUHBIX U MHOTOKJIETOUYHBIX | DJIEKTPOHHOE MPHIIOKEHUE K
KJIETKU U TKaHU pacrenuil. PaznuuaTh M Ha3bIBaThb OPraHOWABI KIETOK | y4eOHUKY; JJIEKTPOHHbBIE
pacteHuil.  XapakTepu3oBaTb  OCHOBHBIE  IPOIECCHI | IPE3CHTALMN; MaTepHaIbHO-
KHU3HEIEATEIbHOCTH KieTkH. O000IaTh 3HaHUs U JleNaTh | TeXHUYeckass 0as3a  LeHTpa
BBIBOJIbI O B3aMMOCBSI3M PAa0OTHI BceX wyacTed KieTku. | «Touka pocTay; OTKpBITHIN
BBISBIATE  OTIIMUYMTENbHBIE TNPU3HAKUM  PACTUTENbHOH | OaHK 3alaHui UL
KJIIETKU. Ymenne  pabotatb ¢ jabopaTopHbBIM | (POPMHUPOBAHMS €CTECTBEHHO-
00opy10BaHUEM, YBEJIIMUUTEIBHBIMU npubopamu, | Hay4HOM IPaMOTHOCTH
obopynoBaHueM IIeHTpa 0Opa3oBaHHS  €CTECTBEHHO- | [DNEeKTpOHHBIN pecypc]: —
Hay4YHOW W TexHolormdeckod HampasineHHoctedl «Toukm | URL: https:/fipi.ru/otkrytyy-
poctay. Onpesenars NOHATHE «TKaHby. XapakrepusoBarth | bank-zadaniy-dlya-
O0COOCHHOCTH CTpOeHHMs W (YHKUMHM TKaHell pacteHuid. | Otsenkiyestestvennonauchnoy
VYcraHaBIMBaTh B3aUMOCBSI3b CTPOCHUS M QyHKIUH TKaHel. | -gramotnosti; caiit  Enunas
OOBsACHATH 3HAYCHHUE TKaHEW B )KU3HH PACTEHHUS KOJUIEKLINA UG POBBIX
00pa3oBaTeNbHbIX PECYPCOB
[OnekTpoHHBII  pecypc]: —
URL: http://school-
collection.edu.ru/catalog
3 | Opransl pacTeHHi 13 5 OOBSICHATH POJIb CEMSH B Mpupoje. XapaKTepu3oBaTh | DJIEKTPOHHOE MPHIIOKEHHE K

¢yHkuuy yacteir ceMeHu. ONUCHIBaTh CTPOSHHUE 3apO/IbIIIIa
pacTeHus. YCTaHaBIMBaTh CXOACTBO IPOPOCTKAa C
3apojipliieM ceMeHH. ONUChIBaTh CTaANM IPOPACTAHHUS.

CeMsiH. BBIABIATE OTIMYUTENbHBIE NPU3HAKU CEMSH
JIBYIOJIBHBIX M OJHOJOJBHBIX pacTeHuil. Mcnoib3oBaTh
MH(POPMALIMOHHBIE PECYPCHI AJIs1 HOATOTOBKH COOOLIEHHUS O
poiu CeMSH B JKU3HM 4YeNIOBEKa. XapaKTepU30BaTh pPOJb
BOJbl M BO3JQyXa B IpopacTaHuu ceMsH. OOBACHATH

y4eOHUKY; AJNIEKTPOHHbIE
MPE3CHTAINH; MaTepPHAIbHO-
TEXHUUYECKass 0aza IEeHTpa
«Touka pocTay; OTKPBITHIN
OaHK 3aJaHuN B103¢:
dbopMHUpOBaHUS €CTECTBEHHO-
Hay4HOU rpaMOTHOCTHU
[OnexTpoHHblld pecypc]: —
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3HA4YEHUE 3aMaCHBIX MUTATEIbHBIX BEIIECTB B IPOPACTAaHUU
cemstH. OOBSICHATH 3aBUCHMOCTb HPOPACTAHUS CEMSH OT
TeMIepaTypHbIX ycnoBuil. [Iporao3upoBaTh cpoku mocepa
CeMsIH OTJCNIbHBIX KYJIbTYyp. Pa3nuyars u onpenensTh THITbI
KOPHEBBIX CUCTEM Ha PUCYHKax, repOapHbIX IK3EMILIApaXx,
HaTypalbHbIX OOBekTax. Has3pBaTh dYacTH  KOpHS.
YcraHaBIMBaTh B3aUMOCBSI3b CTPOEHUS U (PYHKIMH yacTei
KopHs. OOBACHATH 0COOEHHOCTH pocTa KOopHs. [IpoBoauTH
HaOJII01€HNUS 32 U3MEHEHHUSIMHU B BEPXYILIEYHOM YaCTH KOPHSI
B mepuoj ~ pocta.  XapakTepu3oBaTb  3HAYCHUE
BUJOM3MEHEHHBIX KOpHEH g pacTeHuid. OnpenensTsb
YacTH JMCTa Ha TrepOapHbIX SK3EMIULIPaX, PUCYHKaX.
PaznuuaTh NpocThie U CIOXKHBIE JIUCThS. XapaKTepu30BaTh
BHYTPEHHEE CTPOEHHUE JIUCTA, €ro YacTH. Y CTaHAaBIUBATh
B3aUMOCBSI3b CTPOEHUs u byHKUIMH JHCTA.
XapakTepru3oBaTb BUAOU3MEHEHUS JIMCTHEB PACTCHUM.
OnuceiBaTh BHEIIHEE CTPOEHUE CTeOJsl, NPUBOIUTH
IpUMephl  pa3IU4HbIX TUMOB  cTebnedl.  HaswiBath
BHYTPEHHUE YaCTH CTeOJsl pacTeHud M UX (QYHKIUH.
OnpenensaTe BHIOW3MEHEHHS HAJ3€MHBIX H MOJ3EMHBIX
no0eroB Ha pHCyHKaX, ¢ororpadusax, HaTypaJbHBIX
o0bekTax. M3y4aTh W ONMHCHIBATH CTPOCHHE MOI3EMHBIX
no0eros, oTMe4aTh ux pazianuus. [IpoBoauts HabmOACHNS,
(GUKCUpOBaTh WX pE3YNbTAaThl BO BPEMs BBHIOJHEHHUS
naboparopHoit pabotel. CobmogaTh npaBuiaa padOTHl B
kabuHeTe, oOpaleHus ¢ J1abopaTopHBIM 00OPYIOBAHHEM.
Ymenue paboTtath ¢ J1a0OpaTOPHBIM 00OPYIOBaHUEM,
YBEIMYHATEIBHBIMA TIPUOOpaMu, ¢ 000pyJOBaHUEM LIEHTpA
00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOi
HarpaBjaeHHoCTel «Todku pocra»

URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiit Enunas
KOJUICKIIUS U (HPOBBIX
00pa30BaTeNbHBIX PECYPCOB
[OnexTponnblii  pecypc]: —
URL: http://school-
collection.edu.ru/catalog

OcHOBHbBIC
TIPOIECCHI
JKU3HEICATEIIBHOCT
Y pacTEeHHI

OOBSICHIATh POJIb KOPHEBBIX BOJOCKOB B MEXaHH3ME
nmoyBeHHOTO TUTaHusg. OOOCHOBBIBATH POJIb TTOYBEHHOTO
NMUTaHUd B KU3HU pacrteHuid. CpaBHUBaThb U Pa3ivyaTh
COCTaB M 3HAUYEHHE OpPraHWYeCKMX U MMHEPaJIbHBIX
ynoopeHuit IS pacTeHUi. Hcnonp3oBathb
nH(OPMaLMOHHBIE PECYPCHI I TOATOTOBKHU MPE3eHTAIIH
MPOEKTa O MPUCTIOCOOIEHHOCTH K BOJAE PACTCHUH Pa3HBIX
sKojornyeckux rpyni. [IpuBoauTe npuMepsl OpraHu3MOB

DNEKTPOHHOE MPHIOKEHUE K
y4eOHHKY; AIIEKTPOHHbBIE
IIPE3EHTALUN; MaTepHaIbHO-
TeXHUYeCKas ©Oa3a IIeHTpa
«Touka pocra»; OTKPBITHII

OaHK 3aJaHuN IUIA
(hopMUpOBaHHS €CTECTBEHHO-
Hay4YHOU rpaMOTHOCTH
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— aBTOTPO(OB U reTepoTpodhOB, HAXOAUTH PAZTUYHS B UX
nuTanud. OOOCHOBBIBATH KOCMUYECKYIO pOJb 3eNIEHBIX
pactenuii. Micionp3oBaTe HH(GOPMALIMOHHBIE PECYPCHI LIS
MOJATOTOBKHA COOOLIEHHUST O posd (POTOCHMHTE3a Ha HalleH
iaHere.  BBIMONHATE  HAOMIOAEHUS W HU3MEPEHHS.
Bocnuranue GepeXHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO,
NPUBUTHE MHTEpeca K M3YYCHHIO TpenMera. BhImoiaHATh
OMBIT, HAOIOJATh pe3yiabTaThl M JIENaTh BBIBOJBI 110
pe3ylibTataM — HCCIIEAOBaHMSA. YMEHHE paboTaTth C
o0opyIOBaHHWEM IIEHTpa OOpa3oOBaHHsI E€CTECTBEHHO-
HAy4YHOH M TEXHOJIOTMYECKOW HampaBieHHoOcTell «Toukn
pocTa»

[OnexTponHblid pecypc]: —
URL: https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; cait Enunas
KOJIIEKIIUSI U (POBBIX
00pa3zoBaTeNbHBIX PECYPCOB
[OnexTponnbiit  pecypc]: —
URL: http://school-
collection.edu.ru/catalog

5 | Mos 3enenas
naboparopus

Hcnonp3oBath MH(POPMALIMOHHBIE pecypcsl TUIS
MOJArOTOBKM  MPE3CHTAlMU  IPOEKTa. BrimonusaTh
HaOmrofeHuss M u3MepeHusa. Bocnuranue OepexHOro
OTHOLIEHMSI K CBOEMY 3/10pOBbIO, NPUBUTHE HHTEpEca K
U3y4EHHIO HpeaMeTa. BBINonHATE ombIT, HaOMOIATh
pe3ynpTaThl U JeNaTh  BBIBOABI IO  pe3yjbTaTam
UCCleIoBaHMus. YMeHue pabotatb C 00OpyJOBaHUEM
LEHTpa o0Opa3oBaHMs €CTECTBEHHO-HAYyYHOU u
TEXHOJIOTMYECKON HanpasiaeHHocTel «Touku pocray

:‘)HGKTpOHHHe MMpE3CHTAllUA

OBLIEE KOJIMYECTBO
YACOB IO ITPOTPAMME

34
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Ne Jara Tema Koauu HUcnoas3oBanue
n/n | mpoBeAeHn eCTBO 000py10BaHUS LIEHTPA
| 4yacoB €CTeCTBEHHOHAYYHOI
HANPaBJIEHHOCTH
Ienrpa «Touka pocra»
Paznen 1. Beenenue (2 yaca)
1 03.09.2024 | Ucropust pa3BUTHs HAYKH OOTaHUKHU 1
2 10.09.2024 | OcHOBHBIEC METOIbI HCCIICIOBAHUS 1 Hudposas mabopaTopusi ¢
JATYUKAMHU
Pa3nen 2. PacTutesnbHble KiIeTKH U TKaHM (7 4acoB)
3 17.09.2024 | Vctopust OTKPBITHS KJIETOYHOTO CTPOSHUS 1
OpPTaHU3MOB
4 24.09.2024 | KneTouHoe CTpOEHUE PACTCHHIA. 1 Muxkpockor nudpoBoi,
Jlabopamopnas paboma MUKpOTIpEnapaThl
«Paccmampusanue noo mMuxpockonom
KAEMOK KONMCUYbL IYKA, MPaoecKanyuu,
JUCMbEB IN100eU)
5 01.10.2024 | OcHOBHBIE MPOLIECCHI KUZHEACATCIILHOCTH 1 DNIeKTPOHHBIE TAOIUIIBI U
KJIeTKH. JlelleHne KIeTKU [J1aKaThl
6 08.10.2024 | Ypok-mpoekT «Co31aeM KIEeTKy»
7 15.10.2024 | Tkanu pacTeHHiA. 1 Mukpockor nudpoBoi,
Jlabopamopnas paboma MUKPOIIpENapaThl
«Paccmampusanue noo Muxpockonom
DA3TUYHBIX PACMUMETbHBIX MKAHEU»
8 22.10.2024 | IlpuuuHbBI OSBICHUS TKAHEH 1
9 05.11.2024 | PacreHue Kax LIeJI0CTHBIN XUBOKU 1 DIIeKTPOHHBIC TaOIUIIBI U
OpraHu3M, COCTOSIIUN U3 KIETOK U TKaHEei TTaKaThl
Pa3nen 3. Opransl pacrennii (13 yacoB)
10 | 12.11.2024 | CtpoeHue ceMsiH ABYJIOJIbHBIX U 1 udposas mabopaTopus Mo
OJTHOJIOJTBHBIX PACTCHHIM. IKOJIOTHH (TaTYUK
Jlabopamopnas paboma « Cmpoenue OCBEILIEHHOCTH, BIa)KHOCTH
cemeHu aconuy U TEMIIepaTyphl).
DNEeKTPOHHBIE TAOIUIIBI U
TUTAKATHI
11 | 19.11.2024 | 3naueHue ceMsH B KU3HH YEIOBEKa 1
12 | 26.11.2024 | YcnoBus mpopacTaHus CEMSH. 1 Hudposas maboparopus mo
Jlabopamopnas paboma «Ycnoeus 9KOJIOTUH (JaTYHK
NPOPACMAHUSL CEMAHY» OCBEIICHHOCTH, BIIAYKHOCTH
Y TEMIIEpaTyphbl)
13 | 03.12.2024 | 3amacHble IUTATENBHBIE BELIECTBA CEMEHHU 1 DNeKTPOHHBIE TaOIUIIBI U
U UX pOJb B MpopactaHuu ceMsH. Cpoku TTaKaThl
MI0CEBA CEMSIH PA3JIMYHBIX KYIBTYP
14 | 10.12.2024 | Tumsl KOPHEBBIX CHCTEM pacTeHuil. Poct 1 Muxkpockon 1uppoBoH,
KOPHSI, T€OTPOIU3M MUKPOTIpEnapaThl.
['epbapHbIil MaTepual.
DNEeKTPOHHBIE TAOIHUIIBI U
TJTAKaTHI
15 | 17.12.2024 | CtpoeHue KOpHs. 1 Muxkpockorn udppoBoH,
Jlabopamopnas paboma « Cmpoenue MHUKpOTIpEIiapaTkl.
KOPHSL NPOPOCKAY DNEeKTPOHHBIE TAOIHUIIBI U
TJTAKaTHI
16 | 24.12.2024 | Bumon3MeHEHHUs1 KOpHEH. 3HaUeHNE 1 DJEeKTPOHHBIE TaOIHIIbI U
KOpPHEW B IpUpoie TJ1aKaThbl
17 | 14.01.2025 | Jluct u ero cTpoeHue. THITBI KIITKOBAHHS 1 Muxkpockon nudppoBoH,
TTHCTBER. MHUKpOTIpEIiapaTkl.
Jlabopamopnas paboma « Bnympennee T'epGaprbiit Matepuar.
DNIeKTPOHHBIE TaOIUIIBI U
cmpoenue 1ucmay
TTAKaThI
18 | 21.01.2025 | Ctpoenue u GQyHKIUU YCTHUIl. 3HAYCHHE 1 DNEeKTPOHHBIE TAOIHUIIBI U

JIMCTA JUTS pacTeHUs: HOTOCHHTE3,
UCIapeHHe, ra3000MeH

IJIaKkaThbl




19 |28.01.2025 | Jluctoman, ero pojb B )KU3HH PACTCHHSL. 1
BunonsMeHeHus IHCTHEB
20 | 04.02.2025 | Crebenb u ero cTpoeHUE. 1 Muxkpockorn 1uppoBoH,
Jlabopamopnas paboma « Cmebens MUKPOIpPCIapaThl.
0OHOOONLHBIX U O8YOONLHBIX PACMEHULLY ["epbapnplit Marepual.
DNEKTPOHHBIEC TAOJHUIIBI U
TUIAKAThI
21 | 11.02.2025 | BugousmeHeHus cTeOJIs y HAA3EMHBIX U 1 I'epOapnbiii maTepual.
O3EMHBIX ITOOETOB. DJIEKTPOHHBIC TAOJHIIBI U
Jlabopamopnas paboma «Buewnee TTaKaThl
cmpoenue KopHesuwa, KiyoHs, T1YKOGUYbLY
22 | 18.02.2025 | Ypok-npoekT «Co3naeM pacTUTEIbHBIN 1
OpTaHH3M)
Pa3znean 4. OcHOBHbBIE POLECCHI KU3HEAEATEILHOCTH pacTeHuii (9 4acoB)
23 | 25.02.2025 | MuHepanpHOE IUTAaHUE PACTEHUH U 1
3HAYCHUE BOJIbI
24 | 04.03.2025 | IlepemernieHue BOABI 1 MHHEPAIBHBIX 1 Hudposas madboparopusi 1Mo
BEIIIECTB 110 PACTCHUIO. 3HAYCHUE 9KOJIOTUH (JATYHK
MUHEPATHLHOTO (TOYBEHHOTO) MUTAHUS. BJIQYKHOCTH, OCBEIIICHHOCTH)
Jlabopamopnas paboma «Ilepedsudsicenue
8000l U MUHEPATILHBIX eUjeCME NO
cmeb.o»
25 | 11.03.2025 | Tumbl ynoOpeHUi U UX POJb B )KU3HU 1
pacTeHusl
26 | 18.03.2025 | Dkomoruyeckue rpynibl PACTCHUN 1O 1 OeKTpOHHBIE TaOIHLIbI U
OTHOLICHUIO K BOJIC [IJIaKaThbl
27 | 25.03.2025 | Bo3ayuiHoe nmuTaHUEe pacTCHUN — 1 Hudposas madboparopust 1o
dorocunTe3. YcnoBus 00pazoBaHus SKOJIOTUH (IaTYHK
OPraHMYECKUX BEIECTB B PACTEHUH YTJICKHCIIOTO rasa 1
KHCJIOPOJA)
28 | 08.04.2025 | 3enéHble pacTeHHs — aBTOTPO(DEI. 1
['etepoTpodsl Kak MOTPEOUTENN TOTOBBIX
OpPTaHMYECKUX BEIIECTB
29 | 15.04.2025 | 3navenue HoTOCHHTE3A B IPUPOJIC 1
30 | 22.04.2025 | Jlprxanue 1 OOMEH BEIIECTB y PACTCHHIA 1 Hudposas nadboparopus mo
Ponw npixanus B xu3HM pacteHui. OOMeH SKOJIOTHH (JaTIUK
BEIECTB B OPraHU3Me KaK BaKHEHIIUI YUJICKUCIIOTO Ta3a 1
NPU3HAK KU3HU KHCII0po/ia)
31 | 29.04.2025 | CpaBHHTENBHAs XapaKTEPUCTHKA 1 DNeKTpPOHHBIE TaOJIUIBI U
MIPOIIECCOB JIbIXaHUs B (POTOCUHTE3a, UX IIJTAaKaThl
B3aWMOCBSI3b
Pa3nean 5. 3esienas 1a6oparopus (3 yaca)
32 | 06.05.2025 | I[ToxroroBka npoeKTOB «MOH OIBITHI C 1
pacTEHUSIMH B JOMAIITHUX YCIOBUIX
33 | 13.05.2025 | 3amuTa mpoeKkToB «MOU OIBITHI C 1
pacTEHUSIMH B JIOMAIITHUX YCIOBUSIXY
34 | 20.05.2025 | DOkckypceus «PacTeHust BOKPYT HAC 1




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

1. CuBornazos B.U. buonorus, 6 kinacc/ OO0 «IPODAy», AO «M3natenscTBo [IpocBemenue.

2. . Akumymkud. HeBuaumMbie HUTH pupobl.- M.: Meicis, 2005 1.-142 c.

3. Bep3unun H.M. Ilo cienam Pobunzona.- M., Ilpocsemenune, 1994.

4. 3aHuMaTenbHbIe MaTepuaibl U (GaKThl 1O 00Iei OMOIOTHUHU B BOMIpocax U oTBeTax. 5-11 Kimaccel / aBT.-COCT.
M.M. boanapyk, H.B., Kobunna. — Bonrorpaza: Yuutens, 2007.

5. Kpuctuan ne HroB. [lyremecTBue B Mup xuBoit kiaetku. M.: «Mupy» 1987.

6. DHuMKIonenus i aereii. buomorud. M.: «ABarra+» 1996.

METOANYECKUE MATEPHUAJIbI U1 YUYUTEJISA

1. Buonorus. 6 KiI.. MeTroaudeckoe mocobue K yueOnmky B. M. CuBormaszoa «buonorus. 6 ximaccy» /[
3. A. Tomanoga, B. WM. CuBornazos. — M. : JIpoda, 2019. — 336 ¢. — (Poccuiickuii yaeOHUK).

2. bycnakoB Bnamumup Bnaaumuposud, IlemeeB Anekcanap BrnagmmupoBny Mertoandeckoe mocobue
«Peanuzanusa oOpa3oBaTeNbHbIX MPOrPaMM €CTECTBEHHOHAYUYHON U TEXHOJIOTMYECKOM HaIpaBJIEHHOCTEH IO
OMOJIOTUH C UCII0JIb30BaHUEM 000py1oBaHus LIeHTpa «Touka pocTtam.

3. Mup3oep C.C. AkTuBu3anus Mo3HaBaTEIILHOTO HHTEpeca ydanmxcs // buonorus B mkoie, 2007. Ne6

4. Cenesko I'.K. CoBpemennsle oOpa3oBarenbHble TeXHOIOrHH. M.: 1998.

5. Cenesko I'.K. DH1ukoneaust 00pa3oBaTesbHBIX TexHOJIOTHM, T.1. M.: HUU mkonbHBIX TexHOMOTHHA, 2000.

6. Tymmnaa U.A. Vcrionp30BaHNE KOMITBIOTEPHBIX TEXHOJOTHH B 00ydeHuu Ouosoruu // IlepBoe ceHTSOPs..
Bbuonorus, 2003, Ne27-28.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., MIBanoBa T.B., Kanunosa I'.C. buonorus. [lnanupyemsie pe3ynpratel. CucreMa 3agaHuil.
5—9 kmaccel. [locobue mns yumreneit obmeoOpaszoBar. opramm3anuii / [Tox pex. I'.C. Kosaneoii, O.b.
JlorunoBou. — M.: IIpocsemenne, 2017.

2. I'anonrok 3.I'. buonorus. [1nanupyembie pe3ynbTaThl: KapTa MPOXOXKACHUS pabouei mporpaMMmbl. S—6
KJIacChl: yue0. mocobue aiis oomeoopazonat. opranuzanuii / 3.I'. ['anmontok. — M.: [Ipocsemnienue, 2017.

3. Kepeouona E.JI.. EI'D. buonorus: teopernyeckue marepuainsl.- CI10.: Tpuron, 2009. — 336 c.

4. Kamuauna A.A. Iloypounsie pa3pabotku no 6uosnorun «baxrepun. ['pubsl. Pactenus», 6 kmace. — M.:
BAKO, 2005.

5. Huxumos A.U., Ilerpocosa P.A. u np. buonorus B tabnunax.- M.: «1JIEKCA», 1998. Hukumos A.U.,
TepemoB A.B. lugaktuueckuit marepuan no 3ooinoruu. — M.: PAYDB «lutanensy», 1996. — 174 c.

6. [Taceunux B.B. buonorus. Meroauka nHAMBUAYaIbHO-TPYIIIOBON nedarenbHocTH. — M.: [IpocBemeHue,
2016.

7. Tlaceunnk B.B. Buonorus. UunuBunyanpHO-TpymnmnoBasi AesTeNbHOCTh. [loypounbie pazpaboTku. 5—6
KJIacChl: yue0. mocobue miist oomeoopazosat. opranuzanuii / B.B. Ilaceunuk. — M.: [Ipocsemienue, 2017.

8. [Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku 6uonoruu. 5S—6 Kiaccel: mocooue
Ui yuurtesnei oOieodpa3osar. opranuzanuii / moxa pen. B.B. ITaceunuka. — M.: [Ipocsemenue, 2014.

9. Tepemo A.B., Poxsnos B.C.. 3annmarenpHas 300J10THs: KHUra JUIsl yYaIUXcsl, yUUTENed U poguTenei.- M.:
ACT —IIPECC, 1999.- 258 c.: ua.

10. ®pocun B.H., CuBormazor B.M. I'oToBUMCS K €IMHOMY TOCYJapCTBEHHOMY JK3aMeHY: OHOJIOTHS.
Kusotusie. — M.: Jlpoda, 2004 — 272 c.

11. Caiir OUIIN. OtkpeiThiii OaHk 3amaHuil i1 (OPMHUPOBAHUS €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH
[DnexTponnsiii pecype]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.

12. Caiit Ennnas komnekius mu@poBbIX 00pa3oBaTeNbHBIX pecypcoB [DnekTpoHHbld pecype]: — URL:
http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLLECCA

YYEBHOE OBOPY/JIOBAHHUE

OBOPYJOBAHUE HEHTPA «TOUYKA POCTAW:
- Mukpockomn nudpoBoi.
- Mukponpenaparsl.



- Ludposas nabopaTopusi MO SKOJOTMM (aTYMK OCBEIIEHHOCTH, BIIAXXHOCTH, TEMIIEPATypbl, AATYUK
YTJIEKHUCIIOTO Ta3a U KUCIIOPOa).

- DIIeKTPOHHBIE TAOIHIIBI U IJIAKATHI.

- 'epGapHbIil MaTepuai.

OBOPYJIOBAHUE JIJI1 TNPOBEJEHHMS JIABOPATOPHBIX, IIPAKTHYECKHUX PABOT,
JJEMOHCTPALIMI

Komnreiotep, mpoekTop, MHTEepakTHUBHAS Jocka. CripaBOYHbIE TaOIHIIBL, [IJIAKATHI, 3JIEKTPOHHBIE MPE3CHTALINH,
ANIEKTpOHHOE TpuioxkeHue y yueOHuky (CD-muck), momenu, BIakKHbIE Mpenaparbl, MUKPOIpENaparsl,
MUKPOCKOIIbI, IPETapoBaIbHbIe UTJIbl, MUHLETHI, yaiiku [leTpu, mpeaMeTHbIe CTeKIIa, MOKPOBHBIE CTEKIIA



