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[Iporpamma 1o BHEYpOUYHOU AEATEIHLHOCTH 11O OMOJIOTUH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus COCTaBJICHAa Ha OCHOBE TpeOoBaHuil K
pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTelIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHuMs, IPeACTaBICHHbBIX B DeaeparbHOM
roCy/IapCTBEHHOM 00pa30BaTelbHOM CTaHAapTe OCHOBHOT'O 001Iero oopa3oBanusl, a Takxe [I[puMepHOi mporpaMMbl BOCITUTAHUS.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma «KuBass nabopaTtopus» HETATU3UPYET COAEPKAaHHE Kypca BHEYPOYHOM JEATENBHOCTH, JAeT MOAPOOHOE pacIlpeic/iCcHHe YacoB |
MOCJIE/IOBATEILHOCTh U3YUECHHS TEM U Pa3IEeIIOB.

JanHas mporpaMma npeHa3HaueHa i y9amuxcs 3-4K1accoB, MO3BOJISIET PACIIUPUTD U YIITYOUTh y yUaIIUXCS IPAKTHIECKOE TPUMEHEHUE TTOTYICHHBIX
TEOPETHYCCKHUX 3HAHUH 110 OMOIOTUHU

ABTOpCKas IporpaMMa paccuMTaHa Ha ydanuxcs 3-4 kiaccoB Ha 34 ydeOHBIX Yaca, OpHCHTHPOBaHA Ha YIiIyOJICHUE U PacIIMPCHHE 3HAaHUH, Ha Pa3BUTHE
m0003HATEIPHOCTH W HWHTEpeca K OHOJOTMM, Ha COBEPIICHCTBOBAHME YMEHHUM YYAIIUXCS TPOBOAWTH OHMOJIOTHYECKUH DKCIEPUMEHT C
HCITOJIb30BaHUEM COBPEMEHHBIX MPUOOPOB M 000PYIOBAHUS IIEHTpAa 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOHN HarpaBiieHHOCTeH «Todyku
poctay.

DKCHEPUMEHT SIBJIICTCS MCTOYHUKOM 3HAHUU M KPUTEPUEM MX UCTUHHOCTU B Hayke. KoHuenmusi coBpeMeHHOro 0Opa3oBaHMs IMOAPa3yMEBaeT, YTO B
y4eOHOM IKCIIEPUMEHTE BEIYIIYIO POJIb IOJDKEH 3aHATh CAMOCTOSATEIIbHBINA UCCIIET0BATEILCKII YIEHUYECKUN SKCTICPUMEHT.

CoBpeMeHHbIE IKCTIEPUMEHTAILHBIE UCCIIEIOBAHUS IO OMOIOTHH YK€ TPYIHO MPEICTaBUTh 0€3 HCIIOIb30BaHUS HE TOJIBKO aHATIOTOBBIX, HO M IU(PPOBBIX
U3MEpUTENbHBIX Mprubopos. B denepanbHoM rocyaapctBeHHOM oopazoBaTenibHoM ctangapre (PI'OC) npornrcaHo, 4TO OJHUM U3 YHUBEPCATbHBIX YUEOHBIX
JIEHCTBUM, TPUOOPETACMBIX YUAIIMMHUCS JOHKHO CTATh YMEHHUE «IIPOBEJICHUS OMBITOB, TPOCTHIX IKCIIEPUMEHTAIbHBIX UCCIICIOBAHUM, TIPSIMBIX U KOCBEHHBIX
W3MEPEHHH ¢ CIOIB30BAaHUEM aHATIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX MPUOOPOBY.

B ocHOBYy mporpaMMmbl 3aj0K€HO TPHUMEHEHHE HUQPPOBBIX Jaboparopwil. TeMaTHka MPeIIOKEHHBIX 3KCIICPUMEHTOB, KOJIWYCCTBCHHBIX OITBITOB,
COOTBETCTBYET CTPYKTYpE NMPUMEpPHONW 00pa3oBaTEIbHON MpOrpaMMbl MO OHOJIOTHH, coaepxkaHuto DeaepaaTbHOro rocyIapCTBEHHOrO 00pa3oBaTelIbHOTO
craraapta (OPI'OC) ocHOBHOro 0011Ier0 00pa3oBaHUsI.

[upokwuii CIIEKTp JaTIMKOB ITU(POBOI JTA00PATOPUH MO3BOJIUT YIANTUMCS 3HAKOMHUTRCS € IMapamMeTpaMu OMOJIOTHYECKOr0 SKCIIEPUMEHTa HE TOJIBKO Ha
KaueCTBEHHOM, HO W Ha KOJIMWYeCTBEHHOM YypoBHe. LludpoBas maboparopusi TMO3BOJIUT BECTU JIMTEIBHBIM OKCIIEPUMEHT JaXXe B OTCYTCTBUU
HKCIIEPUMEHTATOPA, & YaCTOTA UX U3MEPEHUN HETOBIACTHA YeJIOBEYECKOMY BOCIIPUSITHIO.

B mporiecce popmMupoBaHus SKCIIEPUMEHTATBHBIX YMEHUN YICHHK O0YUYHUTCSI MMPEACTABISATH HHPOPMAIUIO 00 UCCIICIOBAHUH B YETHIPEX BUIAX:

* B BepOAJbHOM: OMHUCHIBATH DKCIIEPUMEHT, CO371aBaTh CIOBECHYIO MOEIb JKCIEpPHUMEHTa, (PUKCHPOBATh BHHUMAaHHE Ha HM3MEPSEMBIX BEIIMYMHAX,
TEPMUHOJIOTHH;

* B TAOJTMYHOM: 3aIIOJTHSATH TaOJIHIIBI TAHHBIX, JIKANTUX B OCHOBE IIOCTPOCHUS IPa@uKOB (ITPH 3TOM y YYAITUXCS BO3HUKACT TICPBUYHOE TIPEJICT ABJICHUE O
MacmTabax BeJTUYNH);

* B rpapuueckoM: CTpOUTh IpadKu MO TAOIMYHBIM JIaHHBIM, YTO Aa€T BO3MOXKHOCTD MepeXoa K BBIABUKCHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXTY
BEJMYMHAMU (TIPU STOM YUYUTEIb TOKA3bIBACT MPEUMYILECTBO B BU3yaJIM3aI[UU 3aBUCUMOCTEN MEXy BEIMUMHAMHU, HATJISITHOCT © MHOTOMEPHOCTH); B BUJIC
MaTEeMaTUYECKUX YPaBHEHUH: JaBaTh MaTeMaTUUECKOE OMMCAHNE B3aMMOCBSI3M BEJIMUMH, MaTeMaTHIECKoe 00001IeHne.

* (opMupoBaHHEe HCCIETOBATENHCKUX YMEHUN YUAIINXCs, KOTOPbIE BRIPAXKAIOTCS B CIEAYIONINX ACHCTBUIX:

1. onmpenenenue mpooOIEMBI;

2. IOCTAHOBKA MCCIIEA0BATEIIHLCKOM 3a/1a4M;

3. MIaHUPOBAHUE PEIICHUS 3a/1a4H;



4. mocTpoeHue MOJIeIIeH;
5. BBIABMKEHNE TUIIOTE3;
6. DKCIIEpUMEHTANIbHAsI IPOBEPKA TMIIOTES.

JlanHas mporpaMma Mo3BOJISIET yIOBIECTBOPHUTD [TO3HABATEIbHBIE HHTEPECH! yyaluxcs B chepe OMOIOruu, SKOJIOTHH U OXPAHBI 3710POBbsI YEIOBEKA,
crocobcTByeT (OPMUPOBAHHWIO KOMMYHUKATUBHBIX KaueCTB JIMYHOCTH IIKOJBHHMKOB, PAa3BUTHUIO HMX TBOPUYECKUX CIOCOOHOCTEH, (PopMUpOBaHHIO
METaIlpeIMETHbIX YMEHHUH 1 HaBBIKOB, YHUBEPCAJIbHBIX YUEOHBIX 1E€HCTBHM.

3HaYUTENbHOE KOJIMYECTBO 3aHATHI OTBOIAMTCS HA MCCIEAOBATEIbCKYIO M MPOEKTHYIO JEATEIbHOCTh, YTO B 3HAYUTEIHHONW Mepe CIOCOOCTBYET
(OpMHUPOBaHUIO Y MIKOJBHUKOB PEryISTUBHBIX, KOMMYHHUKAaTUBHBIX, TUYHOCTHBIX Y Y /(. B Xoxe paGorsl B rpynnax y4amuecs GOpMUPYIOT U pa3BUBAIOT
CIOCOOHOCTH ONPEAEATh TPAEKTOPUIO CBOEI'O Pa3BUTHS, CTABUTH LIE€JIH, 3aJJa4d, HAMEYaTh IIyTH PEIIEeHUs, OCYIIECTBIATh CAMO U B3aUMONpoBepKy. Pabora
Ha/l KOJJICKTMBHBIMH TPOEKTaMHU IO3BOJSIET IIKOJBHUKAM IOBBIIIATh KOMMYHHMKATUBHYIO KOMIIETEHTHOCTh. OHHM ydarcsi OpraHM30BBIBaTH y4ueOHOE
COTPYJHHYECTBO C OJHOKJIACCHUKAMM W Yy4MTeJIeM, paboTaTh IpylnmnamMu W B Mapax, HaxOOUTh OOllee pelleHue, pa3periarb KOHQIMKTHI Ha OCHOBE
COIJIaCOBaHUS MO3ULUHI U y4€Ta HHTEPECOB, (POPMYyIHUPOBaATh, ApIyMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE.

HoBusHa mporpammbl NposBIsieTCS B OCOOCHHOCTAX €€ IutaHupoBaHus. [Iporpammoil mpenycMOTpeHO depenoBaHHE TE€OpPETHUYECKUX 3aHATHH C
MIPAKTUYECKUMH, BBIMOJIHEHUE TBOPYECKUX pabOT. 3HAUMUTENbHOE KOJIMYECTBO BPEMEHM OTBOJIUTCS Ha OBJAJCHUE YYallUMHUCS TEXHOJOTMH NPOEKTHOM
JESTEIIbHOCTH.

LEJIN U 3AJJAYH

Hensmu u3ydeHuss OMOIOTMH HAa YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUS SBIISIOTCS:
e hOopMHPOBaHNE CUCTEMBI 3HAHU O TIPU3HAKAX U MPOIleccax )KU3HEACITEIPHOCTH OMOIIOTHIECKUX CHCTEM Pa3HOr0 YPOBHS OpraHU3aIlvH;
e )OPMHUPOBAHUE CUCTEMBI 3HAHUW 00 OCOOCHHOCTSX CTPOCHHUS, XKU3HEIEATCILHOCTH OPraHN3Ma YeJI0BEKa, YCIOBUSIX COXPAaHEHHSI €ro 3I0POBbS;
e (hOpMUPOBAHNE YMEHUI TPUMEHSITh METOJIbI OMOIOTMUECKOM HAYKH JIJISl U3YUIEHHUST OMOJIOTMYECKUX CHCTEM, B TOM YHCIIC M OpraHU3Ma YeJIOBEKa;
e (hopMHupOBaHKE YMEHUN UCIOJIBb30BaTh HHGOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX B 00JIACTH OMOJIOTUU JIJIsl OOBSICHEHHUS MIPOIIECCOB U SIBJICHUI
YKHBOM TPUPOJIBI U )KU3HEICITEIBHOCTH COOCTBEHHOTO OPTaHU3Ma;
e hopMuUpOBaHUE YMEHUU OOBICHITH POJH OHMOJNOTHHM B TMPAKTUYCCKOW JESATEIBbHOCTH IIOJIeH, 3HaueHHE OMOJOTHYECKOro pPa3sHOOoOpasws s
COXpaHeHHs OHOCc(epsl, TTOCIECTBHS ACITETHPHOCTH YeJIOBEKa B TIPUPOJIC;
e (hopMUPOBAHUE IKOIIOTMUECKON KYIBTYPHI B LIETSIX COXPAHEHUS COOCTBEHHOTO 37J0POBbsI U OXPaHbl OKPYKAIOIICH CpeIbl.
Hoctmwxkenue 1eneit odecneunBaercs peneHneM ciueayromux 3AJJAY:
e IpUOOpETeHHE 3HAHWN OOYYAIOIIMMUCS O JKMBOH MHPHUPOAE, 3aKOHOMEPHOCTSX CTPOCHUS, >KU3HEICATEIBHOCTH W Cperoo0pas3yromieid poiH
OpPraHU3MOB; YEJIOBEKE KaK OMOCOIMAIbHOM CYIIECTBE; O POJIH OMOJIOrMYECKON HAYKHU B MPAKTHUECKOU IS TEIbHOCTH JTFOICH;
e OBJIQJICHUE YMEHHUSIMHU IPOBOJUTH MCCIIEIOBAHMUS C UCIIOIb30BaHUEM OMOJIOrHYECKOro 000pyIOBaHUs U HAOIIOACHNUS 32 COCTOSIHUEM COOCTBEHHOT O
OpraHu3Ma;
e OCBOCHHE TPUEMOB PabOTHI ¢ OMONIOrMYECKOi HMH(OpMAIMel, B TOM YHUCIE O COBPEMEHHBIX JIOCTHKCHHSX B 00JacTH OMONOTWH, e€ aHaIu3 W
KPUTHUYECKOE OLIEHUBAHUE;
e BOCITUTaHWE OHMOJIOTUYECKA W HKOJOTHYECKH TPAMOTHON JIMYHOCTH, TOTOBOM K COXPAHEHHIO COOCTBEHHOTO 370POBBS M OXPaHBI OKPY)KAIOIICH
Cpenpl.



COJAEPKAHME KYPCA

Paznen 1. Beenenue (2 yaca)

HcTopus pa3BuTHs Hayku OOTaHUKHU KaK 4YacTH OMOJIOTMHU, 0OBEKTOB U METO/I0B, 3HAUYCHHSI B COBPEMEHHOM MHpe. 3HAKOMCTBO HIKOJIbHUKOB C OCHOBHBIMHU
METO/IaMHU UCCIICIOBAaHHS U 000PY/IOBaHHEM LIEHTpa 00pa3OBaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOl HampaBieHHocTel «Touku pocray. [IpaBuina
NOBEJICHUs B KaOUHeTe OMOIOruU U B IprpoJe. BBOAHBIN HHCTPYKTaX.

Pa3nen 2. PactuTteibHbIe KJIETKH U TKAHHU (7 4acoB)

BxirogaeT TeopeTHYECKUe W MPAKTUYECKHE 3aHSATHUS 0 U3YyUYCHHMIO CTPOSHUS PACTUTEIBHOM KIETKU. YUalluecs 3HAKOMSTCS C MCTOPHEH OTKPBITHS
KJIETOYHOI'O CTPOEHUS, 3aCIIyraMH BEJIMKUX €CTECTBOUCIIBITaTENICH U y4€HBIX JIeBeHryka, I'yka s pa3Butus quronorun. Kierka kak OCHOBHasi CTpyKTypHas
equHuIA pacteHus. CTpoeHUE PaCTUTEIBHOM KIIETKHU: KJIECTOYHAs CTEHKA, SAPO, [UTOIIa3Ma, BaKyoJIH, TIacTUIbL. JKU3HeneaTenbHOCTh KIeTKU. Jlenenue
kietkn. KieTka kak skuBas cucrteMa. OCOOCHHOCTH PAacTUTENbHOM KieTku. TkaHu pacTeHui. [loHsATHE O TKaHM pacTeHWH. Buawl TKaHel: OCHOBHas,
IMMOKpOBHasd, IMMpoBOaAANIAsA, MECXaHUYCCKAs. HpI/I‘-II/IHBI MOSIBJIICHUS TKAaHEH.

Jlabopamopuas paboma «Paccmampuearue noo MuKpoCKONOM KiemoK KONCUYbl IYKd, mpadecKaHyuu, JTUCMbes 3100euy.

Jlabopamopnas paboma «Paccmampusanue noo MUKPOCKONOM PA3TUYHBIX PACMUMENbHBIX MKAHEU».

Pa3znes 3. Opransl pacrenuii (13 yacon)

CeMsi KaK OpraH pa3MHOXXEHUS paCTCHHU. 3HAUeHHE CEMSH B MPHUPOJE U KU3HU YellOBeKa. 3HaYeHHE BOJBI M BO3JAyXa UISl MPOPACTAHUS CEMsIH.
3amacHble MUTaTeIbHBIC BEIECTBA CEMEHU. TeMIepaTypHble YCIOBUS MpopacTanus cemsH. Ponb cBera. Cpoku noceBa ceMsiH. THUITbI KOPHEBBIX CUCTEM
pactenuii. CTpoeHre KOpHS — 30HBI KOPHS: KOHYC HapacTaHHsl, BCACBIBAHMSI, TIPOBENICHHS, IeTICHUs, pocTa. PocT KopHSs, reoTponu3M. Bugonzmenenus
KOpHeii. 3HaueHue KopHer B pupoje. JIucr, ero crpoeHue u 3HaueHne BHenmHee crpoeHue nucta. BHyTpeHHee cTpoeHue TucTa. THITBI KUK OBaHUS
muctbeB. CTpoeHne u QyHKIUHM YCThULL. 3HAYEHUE JINCTA Ul pacTeHHs: (POTOCHHTE3, uCIapeHue, ra3oo0MeH. Jlucronaz, ero posib B )KU3HU PaCTEHUSI.
Bunousmenenus nucteeB. Ctedemnb, €ro CTpOeHUE U 3HAUYCHHUE.

JlabopaTtopHas padora «CtpoeHue ceMeHu (Hacoim.

JlaboparopHast pabota «Y cIoBUS IPOPACTAHUS CEMSH.

JlabopaTtopHnas padora «CTpoeHHEe KOPHS IPOPOCTKAY.

JlaboparopHas paboTa «BHyTpeHHEE CTPOCHHE JIUCTAY.

JlaGoparopHas paboTa «BHemHee cTpoeHre KOPHEBUINA, KITYOHS, TyKOBULIBD».

Pa3znen 4. OcHOBHbBIE POIECCHI KU3HENESATEJILHOCTH pacTennii (9 4aco)

MunepanpHOE MUTAaHUE PACTEHUH U 3HaYCHHE BOABI. Boma kKak HE0OX0aMMOe YCIIOBHE MUHEPAJIbHOIO (IOYBEHHOr0) MuTaHus. M3Bieuenue pacteHuem
N3 ITIOYBBI paCTBOpéHHI)IX B BOJIC MI/IHepaJ'II)HI)IX COJ'IGI\/JI. qDYHKIII/Iﬂ KOpHeBI)IX BOJIOCKOB. HepeMemeHI/Ie BOAbBI U MHHepaJIBHI)IX BCIICCTB I10 paCTeHI/IIO.
3HavYeHHEe MUHEPATHLHOTO (ITOYBEHHOI'0) MUTAaHUs. THUIBI YIOOPEHUH M MX POJIb B KU3HHU PACTEHHUS. DKOJOTMYECKHE TPYIIbl PACTCHUH 1O OTHOIIEHUIO K
Boze. BozmymiHoe mutanue pacteHuil — (GOTOCHHTE3 YCIIOBUSI 00pa30BaHUsl OpPraHMYECKHX BEIIECTB B PACTCHHUU. 3€IEHBIE PAcTEHUS — aBTOTPO(EI.
I'ereporpodpr Kak MOTPEeOUTENN TOTOBBIX OPraHWYECKHX BEIIECTB. 3HaueHHe (poTocuHTe3a B mpupoxe. [[pixanne m oOMeH BemiecTB y pacTeHuil Ponb
JIBIXaHUS B )KM3HU pacTeHnid. CpaBHUTENbHAS XapaKTEPUCTHKA IMPOIECCOB JIbIXaHusl U poTocuHTe3a. OOMEH BEIIeCTB B OpraHU3Me KaK BaXKHEHIIIMI MTPU3HAK
JKU3HU. B3aMOCBSI3b MPOIIECCOB IbIXaHUS U POTOCHHTE3A.



JlaboparopHas pabora «Ilepensuxenre BoJabl 1 MHHEPATHHBIX BEIIECTB MO CTEOITION.
Pa3zges 5. Mos 3e1eHas sxkuBas jJadoparopus (3 yaca)
BrinonHeHue 1 3ammTa MUHU-TIPOEKTOB. DKCKYPCHS B IPUPOTY.

INJIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIBTATHI
OcBoenune yueOHOro mpeamMera «buonorus» Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa30oBaHMsI TOMKHO 00eCIIeYNBaTh TOCTIKEHUE CIEAYIONUX TUIHOCT HBIX,
METaIpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:
e OTHOUIEHHWE K OMOJOrMM Kak K Ba)KHOM COCTAaBISIOIIEH KyJIbTYpbl, TOPJOCTh 33 BKJIAJ POCCUHCKUX M COBETCKHX YUEHBIX B Pa3BUTHE MHUPOBOH
OMOIOTUYECKOI HayKH.
I'pasicoanckoe 6ocnumanue:
e TOTOBHOCTh K KOHCTPYKTHBHOH COBMECTHOW JEATEIbHOCTH IIPHU BBINOJIHEHUHM UCCIEAOBAHUN U NPOEKTOB, CTPEMIIEHHE K B3aMMOIOHMMAHUIO U
B3aMMOITOMOIIIH.
/Jlyxoeno-upascmeennoe eocnumanue:
e TOTOBHOCTb OLICHMBATh IIOBEACHUE U ITOCTYNKH € MO3ULIUN HPABCTBEHHBIX HOPM U HOPM 3KOJIOIMUYECKON KYJIbTYPBI;
e IOHUMAaHNE 3HAUMMOCTH HPaBCTBEHHOT'O aCMEKTa JESITeIbHOCTU YEI0BEKa B MEIUIIMHE U OUOJIOTHH.
Icmemuueckoe eocnumanue:
 IOHUMAaHUE POJIM OMOJIOTHH B (DOPMHUPOBAHUN ICTETHUECKON KYJIBTYPHI INYHOCTH.
Llennocmu nayunozo noznanus:
e OPHEHTAIMSI Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEICTAaBICHUN 00 OCHOBHBIX OMOJOTHUECKUX 3aKOHOMEPHOCTSX, B3aHMMOCBS3SAX UEIOBEKA C
MIPUPOJHON U COLMATIBHOM CPeNIoi;
e IOHUMAaHNE POJIH OMOJIOrMUECKOW HayKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS;
e Pa3BUTHE HAYYHOH JIFOO0O3HATEIBHOCTH, MHTEPECA K OMOJIOrMUeCKOi HayKe, HABBIKOB MCCIIEI0BATEIBCKOM 1S TETbHOCTH.
Dopmuposanue Kyaomypul 300p06b:
e OTBETCTBEHHOE OTHOLLIEHHE K CBOEMY 3/I0POBBIO U YCTaHOBKA Ha 3JI0POBbII 00pa3 *KU3HU (310pOBOE NMUTAHKE, COONIIOICHNE TUTUEHUYECKUX MTPaBUII
U HOpM, COQIaHCHUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, PEryspHas pU3nUecKast akTUBHOCTB);
e OCO3HAHUE TIOCIICACTBUN U HETIPHUATHE BPEIHBIX MPUBBIYEK (YITOTpeOICHNE alTKOT0JIsl, HAPKOTUKOB, KYpeHHE) U UHBIX ()OpM Bpena sk PU3NIECKOoro
U TICUXMYECKOT'0 3710pOBbS;
e COOJTIO/ICHUE TTPAaBUII OE30MIACHOCTH, B TOM YHUCIIE HABBIKM 0€30MacHOro MOBEACHHS B IPUPOIHOM cperie;
e c()OPMHUPOBAHHOCTH HAaBbIKA PEQIIEKCHH, YIIPABICHHE COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHUEM.
Tpyooesoe socnumanue:
e aKTMBHOE y4acTHE€ B PELICHUU MPAKTHUECKUX 3a/1a4 (B paMKax CEMbH, IIKOJbI, TOPOa, Kpas) OMOIOrH4ecKOi 1 SKOJIOrMYECKOM HalpaBIeHHOCTH,
MHTEpeC K MPAKTUIECKOMY U3YyUEHHIO MPO(ECCHid, CBA3aHHBIX C OMOIOTHEH.
JKonocuueckoe gocnumanue:
e OPHMEHTAIIMS HA TPUMEHEHUE OMOJIOrMYECKUX 3HAHUH MPH pelICHUH 33aa4u B 00JaCTH OKpYXKarollel cpebl;



e OCO3HAHHUE IKOJIOTMYECKHUX MPOOJIEM H MyTeH X PELICHHUS;
e TOTOBHOCTh K YYaCTHIO B IPAKTUYECKON JIEATEILHOCTH HKOJIOTNYECKON HAIIPABJIEHHOCTH.

Aoanmayus 00yuarouiezoca K U3MEeHAIOUWUMCA YC08UAM COUUATbHOU U RPUPOOHOIL CPEObL:

e 4JICKBATHAsI OLIEHKA U3MEHSIOLIUXCS YCIOBUM;
e IPUHSTHE pellieHus (MHIUBUIYaIbHOE, B TPYIIE) B U3MEHSIOLIMXCS YCIOBUSIX HA OCHOBAaHUU aHallM3a OMOIOorudeckoil nHdopmanuu;
e IUTAHUPOBAHUE JICHCTBHUI B HOBOM CUTYyallMy Ha OCHOBAHUU 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIbTATHI

YHuBepcaibHbIe MO3HABATEIbHbIE e CTBUSA
ba3zoenie nocuueckue oeiicmeun:

e BBISBJISTH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA OMOJIOTUIECKUX OOBEKTOB (SIBICHHUIA);

e YCTAHABJIMBATh CYIIECTBEHHBIM NpPH3HAK KiIacCCU(PUKAIIMU OHOJOTHYECKUX OOBEKTOB (SIBJICHUM, IPOIECCOB), OCHOBAHUS I OOOOIICHUS U
CpaBHEHHUsI, KpUTEPUHU MTPOBOIMMOT0 aHATN3a;

e C y4€TOM MPEATOKEHHOM OMOIIOrMYECKOM 3aJaud BBISBIATh 3aKOHOMEPHOCTH W MPOTHBOPEYUS B PacCMaTpUBAaeMbIX (akTaX W HAONIOJCHUSX;
npeuTaraTh KPUTEPUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPECUHNI;

e BBISIBJIATH J1e(DUIUTHI HH(OpMAIUK, TaHHBIX, HEOOXOAMMBIX Ui PEllIeHUs TOCTaBJICHHON 3a1auH;

e BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U TP U3yUECHUHN OMOIOTMUYECKUX SBJIICHUN U MPOIIECCOB; JeNaTh BHIBOJIBI C UCIIOIB30BAHUEM JICTYKTUBHBIX
Y MHJIYKTUBHBIX YMO3aKIFOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTUH, (OPMYITHPOBATH THIIOTE3BI O B3aUMOCBS3SIX;

e CAMOCTOSATEIIBHO BBIOMPATh CIIOCOO pelieHrs yaeOHOH OMOIOrnYecKoi 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIICHHS, BRIOUpaTh Hanbosee
MOIXOAIINNA ¢ YIETOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoevie uccnedoosamenvckue oeiucmeus:

e MICTIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIbCKHIA HHCTPYMEHT MTO3HAHUS;

e (hOpMyIUPOBATH BOMPOCH], (UKCHUPYIOIINE Pa3pblB MEKIY peadbHbIM U KENaTeNbHBIM COCTOSHUEM CHUTYyalluu, OOBEKTa, M CaMOCTOSTEIBHO
YCTaHABIIMBATh UCKOMOE U JIAaHHOE,

e ()OPMHPOBATH TUTIOTE3Y 00 NCTHHHOCTU COOCTBEHHBIX CY)KICHUH, apTYMEHTUPOBATH CBOIO IMO3UINI0, MHEHHCE;

e IPOBOJIUTH TI0O CAMOCTOSITENIbHO COCTABIIEHHOMY TUIaHY HAOIO/IEHUE, HECIOXKHBIA OMONOTUYECKHI SKCTIEPUMEHT, HEOONBIIOE UCCIEeIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH OMOIOrMYecKOro 00beKTa (Ipoliecca) N3yueHus, IPUIMHHO-CIICICTBEHHBIX CBS3EH U 3aBUCIMOCTEH OMOIIOTHUECKUX
00BEKTOB MEXKTy COOOIA;

e OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh WH(OPMAIIHIO, ITOTYYCHHYIO B X0/I¢ HAOIIOJICHHS U SKCIICPUMEHTA,

e CAMOCTOSITENIFHO (hOPMYIHPOBATh 0O0OOIICHUS U BBIBOIBI MO pe3yJbTaTaM MPOBEAEHHOIO0 HAOMIOICHHS, SKCIEPUMEHTA, BIIaJeTh UHCTPYMEHTAMU
OLIEHKH JIOCTOBEPHOCTH IOJIYYEHHBIX BEIBOJIOB U 0000IICHUIA;

e IPOrHO3UPOBATH BO3MOXKHOE JIaibHEHIIIee pa3BUTHE OMOTOTHYECKUX MPOLIECCOB U UX TIOCTIEICTBUS B aHATIOTMYHBIX WJIM CXOJIHBIX CUTYaIIUAX, a TAKXKE
BBIIBUT'aTh NPCAINIOJIOXKCHUA 06 HX PA3BUTHUH B HOBLIX YCIIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmayueri:

e IPUMEHSTDH PA3TUYHBIC METO/IbI, HHCTPYMEHTHI U 3aIPOCHI MPH MOKCKE U 0TOOpe OMomorndeckoi HHPOpMAIUH WIH JAHHBIX U3 HICTOUHUKOB C Y4ETOM
MPEUIOKCHHON y4eOHOM OMOIOrMYeCcKOi 3a/1a4H;
e BEIOWpaTh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH OMOIOTHYECKYIO0 HH(DOPMALIUIO pa3IUYHBIX BUI0B U (OPM MpeACTaBICHUS;



e HAXOJUTh CXOJHBIC APTyMEHTHI (MOATBEPKIAIONINE WM ONPOBEPralIiliue OJHY M Ty K€ HJCI, BEPCHUI0) B DPA3IMYHBIX WH(OPMAIMOHHBIX
HMCTOYHUKAX;

e CAMOCTOSITENIFHO BBHIOMpATh ONTHUMAIbHYIO (OpMY MpencTaBiIeHUs WHGOpMAIMU M WUIIOCTPUPOBATH pelllaeMble 3aJlayl HECIOKHBIMU CXEMaMH,
JIrarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIUSIMH;

e OIIEHUBATh HAIEKHOCTD OMOIOTMYECKON HH(DOPMAITUH 110 KPUTEPHUSIM, TTPEUTOKEHHBIM YIUTEIEM HIIH CHOPMYINPOBAHHBIM CAMOCTOSITEIHHO;

e 3a[IOMMHATh U CUCTEMATU3HPOBATh OMOIOTUYECKYIO HH(POPMAIIHIO.

YHuBepcaibHble KOMMYHUKATHBHBIE JelCTBUS
Obuwenue.

e BOCIIPUHUMATh U (POPMYIHPOBATH CYXKACHUS, BEIPAXKaTh SMOIMH B MPOIIECCE BHIMOIHEHUSI MPAKTUYECKUX U JIa00OpaTOPHBIX padoT;

e BEIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e pacrio3HaBaTh HEBEPOATBbHBIE CPEICTBA OOIIEHUS, MOHUMATh 3HAYEHHE CONMATBHBIX 3HAKOB, 3HATH M PACIIO3HABATH MPEIMOCHUTKA KOH(PINKTHBIX
CUTYaIlUi ¥ CMATYaTh KOH(MIMKTHL, BECTH IIEPErOBOPHI;

e IOHUMATh HAMEPEHUS JPYTUX, IPOSBIIATH YBRKUTEIHLHOE OTHOIICHNE K COOCCEIHUKY U B KOPPEKTHOU Popme popMynrpoBaTh CBOU BO3PAKEHUS,

e B XOJIC TMAJIOTA W/WIM JUCKYCCHUH 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMol OMOIOrMYeCKOW TEMbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelieHre OMOIOrMYecKOl 3a1auu U Moiep KaHue OJ1arokKenaTeIbHOCTH OOIIEHNUS;

e COTIOCTABJISITh CBOM CY)KJICHUS C CYXKACHUSIMH JPYTUX YYACTHUKOB UANOra, 0OHAPYKUBATh pa3IUn4Ke U CXOACTBO MO3UIIHIA,

e TyOJIMYHO MPEJICTABIISATH PE3YAbTATHI BRITIOIHEHHOTO OMOIOTHYECKOT0 OMbITa (IKCIIEPUMEHTA, NCCIIEIOBAHNUS, IPOCKTA);

e CAMOCTOSITENIHO BbIOWpaTh (hOpMaT BBHICTYIJICHHS C YUETOM 3a/1ay MPE3eHTAUU U OCOOCHHOCTEH ayTUTOPUHU U B COOTBETCTBUH C HUM COCTaBJISITh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIIOIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUATIOB.

Cosemecmnasn desamenbHocmy (COMpPYyOHUYECB0):

e IOHUMATh U UCIIOIb30BATh MPEUMYIIECTBA KOMAaHTHOW U MHANBUAYAILHOM pabOThI IPH PEIIEHUH KOHKPETHON OHMOJIOrMYecKOoi

e IpO06IIEMBI, 00OCHOBBIBATH HEOOXOAMMOCTH MPUMEHEHUS TPYMITOBBIX (HOPM B3aMMOJICHCTBUS MPU PEIICHUU TIOCTABICHHON y4eOHOM 3a1a4H;

e IPUHUMATB 11€TTh COBMECTHOM JAEATEIbHOCTH, KOJUIEKTUBHO CTPOHUTD ICHCTBHS 1O €€ TOCTHKEHUIO: PacIIpEeIeNATh POJIH, 10T OBapUBATHCS, 00C y>KIaTh
IpoLECC U pe3ybTaT COBMECTHOW paboOThl; yMETh 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH, MPOSBISATH FOTOBHOCTH PYKOBOJUTH, BBINOJIHATH
MOpYy4YEHUS, TOAUUHATHCS;

e IUIAHUPOBATh OPTraHU3ALMUIO COBMECTHOH palOThI, ONpENeNiaTh CBOK poib (C Y4ETOM MPENNOYTCHHH W BO3MOXKHOCTEH BCEX YYaCTHHKOB
B3aMMOJICUCTBHS ), paCIIPEICIIATh 3a/1a4l MKy WICHaAMH KOMaH/Ibl, y9aCTBOBATh B TPYMIOBHIX (popMax paboTsl (00Cyk1eHHs, 0OMEH MHCHHSIMH,
MO3TOBBIE IITYPMBI U UHBIE);

e BEITIONHATH CBOIO YacTh pa0OTHI, IOCTUTaTh Ka4YeCTBEHHOT'O Pe3yabTaTa MO CBOEMY HAIPABJICHUIO M KOOPJIUHUPOBATHL CBOU JCUCTBUS C IPYTUMH
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAueCTBO CBOETO BKJaJa B OOMIMN MPOAYKT MO KPUTEPHUSM, CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM yYAaCTHUKAMH B3aUMOJACHCTBUS,
CpaBHUBATh PE3yJAbTAThI C UCXOMAHON 3a/1aueil ¥ BKJIaJ KaX/I0Tr0 WieHa KOMaH/bl B JOCTH)KEHUE PE3YIbTAaTOB, Pa3AeisaTh chepy OTBETCTBEHHOCTH
Y TIPOSIBIISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEpeT TPYITION;

e OBNIAJIETh CHUCTEMOW YHHMBEpPCaJIbHBIX KOMMYHHKATHUBHBIX JEMCTBHI, KOTOpas obecrednBaeT CHOPMHPOBAHHOCTh COIMATBHBIX HABBIKOB H
IMOIMOHATILHOT'0 UHTEJUIEKTa 00YJatOIIIXCSl.

YHuBepcajabHbIe PeryJsiTUBHBIE 1€ CTBHSA
Camoopzanuzayus:



e BBISIBIISITH MPOOJIEMBI JIJIsl PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, HCIIOIb3YsI OMOIOrMYeCKIe 3HAHUS;
e OPHEHTUPOBATHCS B PA3ITUYHBIX ITOAX0aX MPUHATHS PelICHUI (MHIUBUIYaIbHOE, IPHHATHE PEIICHNS B TPYIINE, TPUHATHE PEIICHUN TPYIIIIOH );
* CAMOCTOSITEIILHO COCTABJISATh aJITOPUTM pPEIICHUs 3aJaud (MJIM ero 4acTb), BEIOMpPATh CIOcO0 pelleHns yueOHOH OHoIorniyeckoi 3a1aum ¢ y4éTom
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATH MpeiaraeMble BAPHAHTHI PELICHHIA;
e COCTABIIATH TUTAH JICHCTBUH (TUTaH pean3allii HAMEYEHHOT 0 allr OpUTMa PEIICHHs ), KOPPEKTUPOBATH MPETOKEHHBIN aITOPUTM € YIETOM ITOTYICHUS
HOBBIX OMOJIOTMYECKUX 3HaHUI 00 N3yuyaeMoM OHOJIOTMYECKOM OOBEKTE;
e Ie1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.
Camoxonmpons (pegprexcus):
e BJIaJIETh CII0OCO0AMH CAMOKOHTPOJISl, CAMOMOTHUBALIUU U pedIIeKCuy;
e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallUH M MpeyIarath MiaH e€ N3MEHEHUS;
e YIUTHIBATh KOHTEKCT M MPEIBUIETH TPYJHOCTH, KOTOPBIE MOT'YT BOZHUKHYTD ITPH pEIIeHUH yaeOHON OMOIOrMUeCcKOl 3a/1auu, a1allTHPOBATh PEIICHHUE
K MEHSIOIUMCS 00CTOATENbCTBAM;
e OOBSACHATh MPHUYUHBI JTOCTHXKEHUS (HEIOCTH)KEHUS) PE3yJbTaTOB JAEATENbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh HaXOIUTh
MIO3UTUBHOE B TIPOU3OMIEINICH CUTYallNH;
e BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHUBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BO3HHMKIIMX
TPYAHOCTEN;
e OIICHUBATH COOTBETCTBUE PE3YJIbTATA IIETH U YCIOBUSM.
ImoyuonanvHvlit UHmMeN1eKm:
e Pa3NIMYaTh, HA3bIBATh U YIPABJIATH COOCTBEHHBIMH SMOLMSMH U SMOLMSAMHU JAPYTHX;
e BBISIBIISITh M @HAJIM3UPOBATH MIPHUYNHBI IMOLIN;
e CTaBUTh ce0s1 Ha MECTO JIPYTOro 4esioBeKa, IOHUMaTh MOTHBBI M HAMEPEHUS JIPYroro;
e PET'YJIUPOBATH CIIOCOO BBIPAKEHUS IMOLIHMHA.
Ilpunamue ceoa u opyzux:
e OCO3HAHHO OTHOCHUTBCS K IPYIOMY 4€JIOBEKY, €r0 MHEHHUIO;
e IPH3HABaTh CBOE MIPABO HA OLIMOKY U TaKOE e MPaBo JIPYyroro;
e OTKPBITOCTh ce0€ U IpyruMm;
e OCO3HABATh HEBO3MOXKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;
* OBJIQJIETh CHCTEMON YHHUBEPCAJIbHBIX YU€OHBIX PEryIATUBHBIX ACHCTBUI, KOTOpas obecredunBaeT GOPMUPOBAHNUE CMBICIOBBIX YCTAHOBOK JINYHOCTH
(BHYTpEHHSIS TO3UIIHSI IMYHOCTH ), ¥ )KU3HEHHBIX HAaBBIKOB JIMUHOCTH (yIpaBiIeHUs! COOO0, CaMOJUCIUIUIMHBI, YCTOWYHBOTO ITOBEICHHS).

MNPEJIMETHBIE PE3YJIbTATHBI
e XapaKTepu30BaTh OOTAaHUKY KaK OMOJIOrMYECKYI0O HayKy, €€ pa3/ieNbl U CBSI3U C IPYTUMH HaAyKaMU U TEXHUKOII;

e IPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B ToM uucie B. B. [lokyuaes, K. A. Tumupszes, C. I'. HaBammn) u 3apyOeKXHbIX YUEHBIX (B TOM 4YUCIIE
P. I'yk, M. Manbnuru) B pa3BUTHE HayK O PACTEHUSAX;

o [IPUMCHATDH OHOJIOrHYECKHE TCPMHHBI U ITOHATHUA (B TOM YHUCJIC: 6OTaHI/IKa, pacTUTCIIbHAas KJIICTKA, PAaCTUTCIIbHAA TKaHb, OPraHbI paCTeHHﬁ, cucrema
OpraHOB pPAaCTCHHA: KOPCHb, rooer II04YKa, JIUCT, BI/I,Z[OI/ISMeHéHHBIe OpraHbl, BCTOK, IIJIOA, CEM:, paCTI/ITeJ'IBHHﬁ OpraHu3M, MUHCPAJIbHOC IMHUTAHUC,
(bOTOCI/IHTGB, AbIXaHUEC, POCT, Pa3BUTUC, PA3MHOKCHHUC, KJIOH, pa3IIpa)KI/IMOCTL) B COOTBETCTBUH C MOCTABJICHHOM 32[,[[3.‘{6171 1 B KOHTCKCTC,



e ONUCBHIBATH CTPOCHUE U KHU3HEACITEILHOCTh PACTHTEIHLHOIO OpraHu3Ma (Ha MpUMeEpe MOKPHITOCEMEHHBIX HMIU I[BETKOBBIX): TOTJIONICHUE BOJBI U

MUHEPAITLHOE MMUTaHUE, POTOCHHTE3, IbIXaHUE, TPAHCIIOPT BEIIECTB, POCT, PA3MHOXKCHHE, PA3BUTHE; CBSI3b CTPOCHHS BET€TaTUBHBIX U IeHEP aTHBHBIX

OpPTraHoOB pacTeHU# ¢ UX QYHKIUIMHU;

e Pa3NIUYATh U OMHUCHIBATH KUBBIC U TepOapHBIC SK3EMIUISIPHI PACTCHHIA 110 33JaHHOMY TUIaHY, YaCTH PACTEHUM 10 H300pKEHUSIM, CXeMaM, MOJICTISM,

MyJIsiKaM, penbeHbIM TabauIam;

¢ XapaKTepu30BaTh IPU3HAKU PACTEHU, YPOBHU OpraHU3alllU PACTUTEIHLHOI0 OpraHN3Ma, YacTH PACTEHUI : KJIETKH, TKAaHH, OPTaHbl, CHCTEMbI OPTaHOB,

OpTaHU3M;

e CPAaBHUBATH PACTUTEIIbHBIC TKAHU M OPTaHbl PACTEHUH MEXITy COOOM;

e BBINOJIHATH MPAKTUYECKUE U TabopaTOpHbIe padOThI 110 MOp(oIoruu U (GU3NOIOTUU PACTEHUN, B TOM YKCIe pabOThl C MUKPOCKOIIOM C IOCTOSIHH bIMH

(pukcupoBaHHBIMH) M BPEMEHHBIMU MUKPOIIpENapaTaMu, HCCIEAOBATEIbCKIE PaOOThI C HUCIIONB30BAHHEM NMPHOOPOB M WHCTPYMEHTOB IUGPOBOI

nabopaTopuu;

e XapaKTepU30BaTh MPOIECCH KU3HEAEATEILHOCTH PACTEHHI: MOTJIONIEHHE BO/Ibl M MUHEpaJIbHOE MUTaHue, (POTOCHUHTE3, JbIXaHHE, POCT, pa3BUTHE,

CHOCOOBI €CTECTBEHHOI'0 M HMCKYCCTBEHHOTO BETETATHBHOIO PAa3MHOXKCHHsS, CEMEHHOE pa3MHOXKEHHE (Ha MpUMepe MOKPBITOCEMEHHBIX, WIIH

IIBETKOBBIX);

e BBISIBJIATh IIPUUMHHO-CJIEICTBEHHBIE CBS3H MEXAY CTpOCHHEM W (YHKIUSMHU TKaHEHl U OpraHOB PACTEHUN, CTPOCHUEM M >KU3HEIESATEIbHOCTHIO

pacTeHui

e KJTACCU(DUIIUPOBATH PACTCHUS U UX YACTH 110 PA3HBIM OCHOBAHWUSIM;

e O0BSACHSTH POJIb PACTEHHM B IPUPOJIE U KU3ZHU YeJIOBEeKa: 3HaUeHHe (POTOCHHTE3a B IPUPO/IE U B )KU3HU YEJIOBEKa; OMOIIOrMUECKOe U X031iCTBEHHOE

3HaYEHUE BUJIOM3MEHEHHBIX MMOOETOB; X031ICTBEHHOE 3HAUEHNE BEr€TaTUBHOTO PA3MHOKCHHS,

e IIPUMEHSTH TTOTyIEHHBIC 3HAHUS TS BRIPAIIMBAHUS U PAa3MHOKEHUS KYJIbTYPHBIX PACTCHHIA,

e ICIIOJIB30BATh METO/IbI OMOJIOTUU: TPOBOJAUTH HAOIIOACHUS 32 PACTEHUSIMU, OMMCHIBATh PACTEHUS U X YaCTH, CTABUThH MPOCTEHIIINE OMOIOrnYeCcKre

OTIBITHI ¥ SKCTIEPUMEHTHI;

e COOMIOATh TpaBUiia OE30MacHOro TpyJa Mpu padore ¢ y4eOHBIM M JaOOpaTOPHBIM O00OPY/IOBAHMEM, XUMHUYECKOW IMOCYJAO0M B COOTBETCTBHH C

WHCTPYKUHUSMHU Ha YPOKE U BO BHEYPOUHOM JESTEIIbHOCTH;

e IEMOHCTPUPOBATh Ha KOHKPETHBIX IMpPUMEpax CBA3b 3HAHWM OMOIOTMU CO 3HAHUSAMH 1O MaTeMaTuke, reorpaduu, TEXHOIOTHHU, MPEIMETOB

T'YMaHUTAPHOTO IMKJIA, Pa3JIMYHBIMUA BHJIAMHU HCKYCCTBA;

e BIIAJICTh NpUEMaMHU pabOTHI ¢ Omosormdeckoi mHpopmarmei: GopmMyIupoBaTh OCHOBAHUS JJIsl U3BJICYCHHUS U 0000IICHUST MHPOPMAIIUUA U3 JIBYX
UCTOYHHKOB; MPeoOpa3oBbIBaTh MH(OPMAIIMIO U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO31aBaTh NMCbMCHHBIC U YCTHBIC C006H_ICHI/IH, Ir'paMOTHO HUCIIOJIb3YA MOHSITUNHBIN arrapar u3ydyacMoro pasacia OMOJIOTUH.



TEMATHYECKOE IIVTAHUPOBAHMUE

HanmeHoBaNHe KoanuecTBo 4acosB (I)Ole’Iﬁn METO/bI
a00TbI
Ne ara p XapakTepucTHKa BH/10B DJIeKTPOHHbIe (HM(ppoBbIE
n/n PAICTIOB M TEM nagopatop- I/I3I[‘{eHI/IH eﬂl;em,ﬂl())CTu ya I/IHXCH 00 asol:;aTeﬂbH(lﬁeq)Ec Clj
NnporpamMmMbl BCEro HbIEC Y A yqam p pecyp
padoThI
VYeTHBI ompoc PackpsITie CyIIHOCTH TOHATHS
OOTaHUKHM KaKk HaykKd O
DNEeKTPOHHOE MPUIIOKEHUE K
pacTeHusix. YMeHue paboTaTh C
y4eOHUKY; JJIEKTPOHHBIE
000pyIOBaHUEM [EHTpa
1 | Beenenue 2 1 MpEe3EHTAalNN; MaTepHaIbHO-
o0pa3oBaHUs €CTECTBEHHO-
. . | Texuuueckas ©Oaza IeHTpa
HAy4yHOM M TEXHOJOTHYECKON
. «Touka pocra»
HaIpaBJIEHHOCTEN «Toukn
pocTa»
YceTHBI opoc IIpuBoauTh IIPUMEDPBHI
JlabopaTopHas OJTHOKJIETOUHBIX u
pabota MHOTOKJIETOYHBIX ~ pacTeHH. | DIEKTPOHHOE MNPHUIIOKEHHE K
Paznuyats u Ha3bIBaTh | y4EOHHUKY; JJIEKTPOHHBIE
OpPraHou/bl KJIETOK PACTEHUM. | Ipe3eHTalMM; MaTepHalbHO-
XapakTepu3oBaTh ~ OCHOBHbBIEC | TEXHMUYecKas 0a3a ILIeHTpa
IIPOLIECCHI KHU3HEAEATeNbHOCTH | «Touka pocTa»; OTKPBITHIN
kieTku. O000mars 3HaHuS U | OaHK 3alaHui VIS
JieNiaTh BBIBOJBI O B3aUMOCBSI3U | GOPMHUPOBAHUS E€CTECTBEHHO-
paboThl Bcex wYacTed KIETKH. | Hay4HOH IPaMOTHOCTHU
5 PacturenbHbie 7 2 BBt OTJIMYUTEIbHBIE | [DNEKTPOHHBIA pecypcl: —
KJICTKU ¥ TKaHH MIPU3HAKH pactutensHor | URL: https://fipi.ru/otkrytyy-
KIeTkn. YMmenue paborath c¢ | bank-zadaniy-dlya-
1a00paTOpHBIM otsenkiyestestvennonauchnoy-
000pyTIOBaHUEM, gramotnosti; caiit Eaunas
YBENUYUTEIbHBIMU KOJIJICKLIUS U (HPOBBIX
npubopamu, 000pyZOBaHUEM | 0Opa3oBaTENbHBIX PECYpPCOB
LEHTpa oOpa3oBaHus | [DnekTpoHHBIH  pecypc]: —
€CTECTBCHHO-HAayYHON u [ URL: http://school-
TEXHOJIOTUYECKON collection.edu.ru/catalog
HANpaBJIECHHOCTEN «Toukn
poctay. OnpenensiTh MOHITHE



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
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«TKaHbY. XapakTepu3oBarb
OCOOEHHOCTH  CTpPOSHUS |
(GyHKIMU TKaHEH pacTeHui.
VYcranaBnuBaTh  B3aWMOCBS3b
cTpoeHuss W QyHKIIMHA TKaHEH.
OOBSCHATH 3HAUCHUE TKAHEH B
YKU3HHU PACTECHUS

Opranbl pacTeHUi
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JlaGopaTopHas
pabota
VYeTHBI ompoc

OOBSCHATH poONb CEMSH B
MIPUPOJIE. XapakTepus3oBaTh
GyHKIMM  yacTed  CEeMEHH.
OnuceiBath CTpOCHUE
3apoApliia pacTeHus.
YcranaBnuBaTh CXOJICTBO
MPOPOCTKA  C  3apOJbIIIeM
cemeHu. OmnuceBaTh CTaAUHU

MPOpacTaHus.
CEeMSH. BEIIBISITE
OTJINYHUTEIILHBIE MIPU3HAKU
ceMsH JIBYZIOJTBbHBIX u
OIHOOJIBbHEIX pacTeHui.
Hcnonb3oBaTh

WH(POPMALMOHHBIE  PECYPCHI
JUIS TIOJITOTOBKU COOOILEHUS O
POJM CEMSIH B )KM3HH YEJIOBEKA.
XapakTepu30BaTh POJIb BOJBI U
BO3/lyXa B MMPOPACTaHUH CEMSH.
OOBACHATH 3HAUEHUE 3aMTACHBIX
MUTATENIbHBIX ~ BEUIECTB B

MIpOpacTaHuU CEMSH.
OOBsACHATD 3aBUCUMOCTb
IIPOpPaCTaHUs CeMsH oT
TEMIIEPATYPHBIX YCIIOBH.
[Iporno3upoBaTh CpOKH IOCEBA
CeMsH OTZIETIbHBIX
KynbTyp. Pasnnuate u

OINpENEeNsATh THUIBI KOPHEBBIX
CUCTEM Ha PHUCYHKAX,

DNEKTPOHHOE NPUIIOKEHUE K
y4eOHUKY; JJIEKTPOHHBIE
IIPE3CHTALNY; MaTepHAIBHO-
TEeXHUYeckass 0a3a LieHTpa
«Touka pocTa»; OTKPBITHII

0aHK 3alaHui VTS
(dhopMHUpOBaHUS E€CTECTBEHHO-
HAYYHOM TPaMOTHOCTH

[DnekTponnslii pecypc]: —
URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-
gramotnosti; caiit Exunas
KOJIJIEKILIUSA U POBBIX
00pazoBaTeNbHBIX PECYpPCOB
[DnexkTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog
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repOapHbIX IK3EMIUIAPAX,
HaTypaJbHbIX 00BEeKTaX.
HaspiBath 4acTu KOpHSIL.
VYcranaBnuBaTh  B3aWMOCBS3b
cTpoeHus W (QyHKIUN dYacTen
KOpHSL. OOBSICHATD
0COOEHHOCTH  pOCTa  KOpHSL.
[IpoBomuth HaOMIOMEHUS 3a
W3MEHEHUSMU B BEPXYIICYHON
YacTH KOpHS B IMEPUOJ POCTa.
XapakTepuzoBaTh 3HA4YEHUE
BUJOU3MEHEHHBIX KOPHEU Ui
pactenuit. OmnpenensiTh 4YacTu
JIcTa Ha repOapHbIX
IK3EeMILISApax, PUCYHKaX.
Paznuyath mpoCThIE U CIIOKHBIC
JIACTBAL. XapakTepu3oBaTh
BHYTpEHHEE CTPOEHHUE JIHCTA,
€ro 4YacTu. Y CTaHaBJIMBATh
B3aUMOCBSI3b ~ CTPOCHHS U

byHKIUI JHCTA.
XapakTepu3oBaTh

BHJIOM3MCHCHHUS JMCTHEB
pacTeHui. OnuceIBaTh
BHEIITHEE CTpPOEHHE CTeOs,
MIPUBOIUTH TIPUMEPBI

pa3IM4YHBIX THUIIOB  CTEOJICH.
HaspiBaTh BHYTpeHHHE dYacTH
cTebsii  pacTeHMM W UX

GbyHKIIH. Ornpenenstob
BHUJIOU3MEHEHHSI HAJ3EMHBIX M
MOA3EMHBIX 1mooeros Ha
pHUCYHKaX, dbotorpadusx,
HaTypaJIbHbIX 00BbEeKTax.
H3yuars 31 OIHCHIBATh

CTPOCHHUEC IMOA3EMHBIX HO6€FOB,
OTMCYAThb nx pasjinyus.




[IpoBoauTh HaOIIOACHU,
(bUKCUpPOBAaTh WX PE3yIbTaThI

OcHOBHBIE
MPOLIECCHI
KHNU3HCACATCIIBHOCTHU
pacTeHui

BO BpeMs BBINOJIHEHUS
nabopaTopHOi paboTHL
Cobmonath nipaBuia paboThI B
KaOuHeTe, oOparieHus c
1a00paTOpHBIM
000pyIOBaHUEM. YMmenue
paGotrath ¢ JaboOpaTOPHBIM
000pyIOBaHUEM,
YBEITHMYUTEIIbHBIMU
npubdopamu, ¢ 000pyAOBaHUEM
HEHTpa o0pa3oBaHHA
€CTECTBEHHO-HAYYHOU u
TEXHOJOTHUECKOU
HANpaBJIEHHOCTEN «Toukn
pocTay
YcrHblii onpoc OOBACHATH pONb  KOPHEBBIX
JlaboparopHas BOJIOCKOB B MEXaHU3ME | DIEKTPOHHOE NPUIIOKEHUE K
pabora MTOYBEHHOT'O MUATaHUS. | YYEOHUKY; 3JICKTPOHHBIC
O60cHOBBIBAaTh poJb | Mpe3eHTaluu; MaTepUuantbHO-

MOYBEHHOTO MHUTAHUS B KU3HU
pacrenuii.  CpaBHMBaTh U
paznuyaTh COCTaB M 3HAYEHUE
OpPraHUYEeCKUX U MHUHEPATBHBIX
ynoOpeHuii  JJis  pacTeHUH.
Hcnonb3oBathb

WH(POPMALIMOHHBIE  PECYPCHI
JUI TIOATOTOBKH Ipe3eHTALUH
IIPOEKTa O MPUCIIOCOOIEHHOCTH
K BOJE pacTeHUH pa3HbIX

HKOJIOTHUECKUX TPYIIIL.
[TpuBoauTH pUMEpHI
OpPraHu3MOB — aBTOTPO(OB H
reTepoTpodoB, HaXOAUTh

pa3nuuus B HMX  I[MTaHHH.
OO0OCHOBBIBATh  KOCMHUYECKYIO

TeXHUYeCKass 0a3a IeHTpa
«Touka pocTa»; OTKPBITHINA

0aHK 3aJaHuH TS
(hopMUpPOBaHUS €CTECTBEHHO-
HAay4YHOI rpaMOTHOCTH

[DNeKTpOHHBIA pecypc]: —
URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy-
gramotnosti; cait Eaunas
KOJUIEKITUSA (P poBBIX
O6pa30BaTeJ'II>HbIX pecypcoB
[DnexkTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog

ponb  3€N€HBIX  PACTEHHUU.
Hcnons3oBate

MH(OPMAIMOHHBIE  PECYPCHI
JUTS. TIOJITOTOBKH COOOIIEHUS O
ponu (GOTOCHHTE3a Ha Hamen

TUIaHeTe. Bemmonssarte
HAONMIOAGHUST ¥ WM3MEPEHUS.
Bocnuranue OepeKHOTO
OTHOILCHHS K CBOEMY
3JI0pOBBIO, IPUBUTHE UHTEpECa
K U3yYCHHIO npenMera.

BrimonHaTh OIIBIT, Ha6J'IIOI[aTB
PE3YyIbTAThl U JCJIaTh BBIBOJbI
I10 pE3yjibTaTaM UCCICIOBaHM.

Most 3enenas ;xuBas
naboparopust

YMeHnue paboTtartb c
000pyIOBaHUEM [EHTpa
o0pa3oBaHUs €CTECTBEHHO-
HAYYHOM M TEXHOJIOTMYECKOU
HAINpPaBIEHHOCTEN «Toukn
pocTay

YcTHbli orpoc Hcnonb3oBathb

JlaboparopHas
pabora

WH(POPMALMOHHBIE  PECYPCHI
IUISl TIONATOTOBKM TPE3CHTAINN

MIPOEKTA. BemonsaTe
HAOMIOACHUST ¥ WM3MEPCHUS.
Bocrnuranue OepeKHOTO
OTHOILICHHS K CBOEMY
3[I0pOBbIO, IPUBUTHE UHTEpECaA
K U3YUICHUIO npeaMeTa.

BuInonHATh ONBIT, HAOIIOAATh
pe3ynbTaThl U JENIaTh BBIBObBI
10 pe3yJabTaTaM UCCIIEOBaHUSI.
Ymenne paborathb c
000pyIOBaHUEM [EeHTpa
o0pa3zoBaHUs €CTECTBEHHO-
HAy4YHOU W TEXHOJIOTHMYECKOU

DNEeKTpOHHbBIE IPE3EHTALUN




HANpaBJIECHHOCTEN «Toukn

pocTay
OBILIEE KOJIMYECTBO 34 9
YACOB 1O TTPOTPAMME
KanenaapHo-TemaTn4yeckoe JIAHUPOBaHUe.
Hcnoab3oBanue
000py/A0BaHUS LIEHTPA
KoumnuectBo pyA HenTp:
Nei/m | /laTta npoBenenust Tema YACOB €CTeCTBEHHOHAYYHOMI
HATNIPaBJIEHHOCTH
HenTpa «Touka pocra
Pa3znesn 1. BBenenue (2 yaca)
1 04.09.2023 VcTopus pa3BUTHsI HAYKH OOTaHUKU 1
2 11.09.2023 (OCHOBHBIE METO/Ibl HCCJICIOBAHNUS 1 I{udposas maboparopus ¢ JaTINKAMU
Paznen 2. PacturteiibHble KJIeTKH U TKaHU (7 4acoB)
HcTopusi OTKPBITHS KJIETOYHOT'O CTPOCHUS
3 18.09.2023 P OTIP P 1
OpPTraHU3MOB
Knerounoe ctpoeHue pacTeHuil.
JI P. .
4 25.09.2023 abopamopnas paboma «Paccyampusanue noo 1 Muxkpockon 1udpoBOi, MUKpOIpenapaTsl
MUKPOCKONOM KIEMOK KOMCUYbL LYK,
MPAOeCKaAHYUU, TUCTBEB I100elU)
OCHOBHBIE TIPOIIECCHI JKU3HEIEATEITBHOCTH
5) 02.10.2023 porl s 1 DneKTpOHHbIE TAOIUIIBI U TIAKATHI
KJIETKH. JIeneHne KIeTku
6 09.10.2023 Ypok-ipoekt «Co3/1aeM KIETKY»
TkaHu pacTeHuil.
Jlabopamopuas paboma « Paccmampuearue noo .
7 16.10.2023 pAMOopra p ‘ P 1 Muxkpockon u(ppoBoi, MUKpOITpenapaThl
MUKPOCKONOM PA3IUYHBIX PACMUMNETbHBIX
MKaHeu»
8 23.10.2023 ITprunHbI OSBIEHMSI TKAHEH 1




9

07.11.2022

Pactenue kak HEeIOCTHBIN KUBOU OpraHU3M,
COCTOSIIIIMN U3 KJIIETOK M TKaHEeH

DNEeKTPOHHBIC TAOIHIIBI U TIJIAKAThI

Pa3nesn 3. Opranbl pacTeHuit

(13 yacoB)

Crtpoenue ceMsH IBYAONBHBIX U OIHOMOJIBHBIX
pacTeHUM.

Ludposas mabopaTopus MO IKOJIOTUH (JTaTIYNK

10 14.11.2022 OCBELIEHHOCTH, BIAKHOCTU U TEMIIEPATYPHI).
Jlabopamopuas paboma « CmpoeHnue cemeHu
DNEKTPOHHBIC TAOIUIII U TUTAKATHI
daconuy
11 21.11.2022 3HaueHHE CeMsIH B )KM3HHU YEJIOBEKa
YCII0BHS IPOPACTAHUS CEMAH, [udposas mabopaTopus MO IKOJIOTHH (JTaTIUK
12 28.11.2022 Jlabopamopnasa paboma «Ycnoeus P paTop
OCBEIIEHHOCTH, BIAXKHOCTU U TEMIIEpaTyphl)
NPOPACMAHUSL CEMSIH»
3amnacHple MUTATEIbHBIC BEIECTBA CEMEHU U MX
13 05.12.2022 poJb B mpopacTanuu ceMsiH. Cpoku rocesa DeKTpOHHBIE TaOJIUIIBI U TJIAKAThHI
CEMSTH Pa3JINIHBIX KYJIbTYP
Twurbl KOPHEBBIX CHCTEM pacTeHui. PocT KopHs, Mukpockor 1udpoBoii, MUKPOITPEIapaThl.
14 12.12.2022 reoTPONU3M I'epGapHbIii MaTepua.
DNIEKTPOHHBIC TAOJIHIIHI U TIJIAKAThI
CTpocHue KopHS. Muxkpockorn 1 poBoii, MUKpOIpenapaThl
15 19.12.2022 Jlabopamopuas paboma « CmpoeHue KopHs P p ’ POTPCIapathl
DNEKTPOHHBIC TAOIUIII U TUTAKATHI
NPOPOCMKAY
Bugousmenenust kopHeil. 3HaueHrue KOpHEH B
16 09.01.2023 o p p DNEeKTpOHHBIE TAOJUIIBI U TIAKATHI
IPUPOAC
Jluct u ero crpoenue. TUIbI JKUTKOBAHUS .
Muxkpockorn 1udpoBoii, MUKpOTIperaparsl.
JIMCTHEB. .
17 16.01.2023 ['epGapHbIii MaTepua.
Jlabopamopuas paboma « Buympernnee
DJEKTPOHHBIE TAOJUIIBI U TIAKATHI
cmpoeHue TUCmay
Crpoenue u QyHKIIUU YCTHUIL. 3HAYEHUE JIUCTA
18 23.01.2023 JUTSL pacTeHus: OTOCUHTE3, HCTIApCHHE, DNIEeKTPOHHBIC TAOIHIIBI U TIJIAKATHI
ra3o00MeH
Jlucrormas, ero poib B )KU3HU PACTCHUS.
19 30.01.2023 A ET0 P P
Buion3mMeHeHust TUCTheB
Crebenb u ero CTpoeHue. Muxkpockon mudpoBoii, MUKPOITPEapaThI.
20 06.02.2023 Jlabopamopuas paboma «Cmebens I"epOapHbIii MaTepuan.
00HOOOILHBIX U O8YOOILHBIX PACHEHULL) DNEKTPOHHBIC TAOIUIIBI U TIAKATHI
Bunonsmenenus ctediis y HaA3EMHBIX U ["epGapnbIii MaTepua.
21 13.02.2023 A Y Hea poap P

INOA3CMHBIX 1mo0eros.

BHCKTpOHHHe Ta6J'II/II_IBI H IIJIaKaThl




Jlabopamopuas paboma «Buewnee cmpoenue
KOpHe8uwa, K1yOHsl, IYKOBULbL»

22

20.02.2023

VYpok-ipoekt «Co31aeM pacTUTEIbHBIN
OpPTaHU3M»

Pa3nen 4. OCHOBHBIE TPOLECCHI KU3HEIESITEJIbHOCTH pacTeHni (9 yacos)

MuHepanbHOE IUTAaHUE PACTEHUIN U 3HAYCHHE

23 27.02.2023

BOJIbI

[TepemenieHre BObI U MUHEPATHHBIX BEIISCTB

110 PACTEHHIO. 3HAUCHUE MUHEPAILHOIO [udposas mabopaTopus MO SKOIOTUH (TaTIYNK
24 06.03.2023 (TIOYBEHHOr 0) MUTAHMUS. p paTop

BJI&)KHOCTH, OCBEIIICHHOCTH )

Jlabopamopuas paboma «Ilepedsudicerue 600bi

U MUHEPATIbHBIX 8eujecms no cmeoroy
25 13.03.2023 Tumnbl ynoOpeHuid 1 UX pojb B XKU3HU PACTEHUS

DKOJIOTMYECKHE IPYIIbI PACTEHUH 10
26 20.03.2023 PYHIIBL P DNIEeKTPOHHBIC TAOIHIIBI U TIJIAKAThI

OTHOIIICHHUIO K BOJIE

BoznymHoe nutanue pacTeHUit — (OTOCHHTE3.

ndposas 1abopaTopus Mo SKOIOTUH (JaTIUK
27 03.04.2023 YcnoBus 00pa3oBaHUs OPraHMYECKUX BEIECTB Hudp parop (n
YIJIEKUCIIOro Ta3a v KHCIOpoaa)

B PacTeHUU

3enénble pacTeHus — aBTOTpodsl. I'ereporpodsl
28 10.04.2023 KaK TTOTPEOUTENIN TOTOBBIX OPTraHUIECKUX

BEIIECTB
29 17.04.2023 3HaveHne POTOCHHTE3a B MPUPOJIS

JbIxanue u 0OMeH BellecTB y pacTeHuii Pomb L ———
30 24.04.2023 JIBIXaHUS B )KU3HU pacTeHuil. OOMEH BEIIEeCTB B p parop a

N YIJIEKUCIIOro Ta3a U KHCI0poaa)

OpraHu3Me Kak BaXHEHIINN TpU3HAK )KU3HU

CpaBHUTEbHAS XapaKTEPUCTHKA MPOIIECCOB
31 15.05.2023 P PaKtep pon DJEeKTpOHHBIE TAOJUIIBI U TIAKATHI

JBbIXaHUA U q)OTOCI/IHTCSa, X B3aUMOCB3b

Pasnea S. 3esienas 1aboparopus (3 yaca)

[ToaroroBka npoekToB «MoOH OIBITHI €

32 22.05.2023
paCTEHHUSIMU B JIOMAITHUX YCIOBUSIX)

33 18.05.2023 3aruta mpoeKToB «MOH OIBITHI C PACTCHUSIMH B
JIOMAIITHUX YCITOBHUSIX)

34 29.05.2023 DKcKypcust «PacTeHust BOKPYT Hacy»




YYEBHO-METOJNMYECKOE OGECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

1. [Maceunuk B.B.U. buonorusn5-6ximace/ OO0 «IPODA», AO «M3narenscTBo [IpocBenienue.

2. N. Axumymikus. HeBuaumsie HUTH ipupoasl.- M.: Meicnb, 2005 r.-142 c.

3. Bepsumuna H.M. Tlo cienam Pobun3ona.- M., Tlpocsemnienue, 1994.

4. 3aHuMarenbHble MaTepuaibl W (PakThl MO oOmIel OwWojoruu B BoOIpocax M oTBerax. 5-11 kmaccer / aBT.-coct. M.M. bomnapyk,
H.B., Kosbummna. — Bonrorpan: Yuurens, 2007.

5. Kpuctuan ne /[ros. [lyremectsue B Mup xuBoi kinetku. M.: «Mup» 1987.

6. DumkiIonenus mia aereil. buonorusg. M.: «ABanTa+» 1996.

METOJNYECKHUE MATEPHUAJIbBI J1JISA YYUTEJIA

1. buonorus. 6 ki1.: Meroguyeckoe nocodue k yueonuky B.B.ITaceunuk «buonorus.5- 6 kmaccy» /3. A. Tomanosa, B. 1. CuBornazos. — M. :
Hpoda, 2019. — 336 ¢. — (Poccuiickuii yueOHUK).

2. bycnakoB Brnagumup BrnamgumupoBuu, IIsiHeeB Anekcannp BrmamumupoBud Meromudeckoe mocobue «Peanusanusi oOpa3oBaTenbHBIX
pOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOH HAMpaBICHHOCTEH MO OMOJIOTMU C HCIIONB30BaHWEM 000pyaoBaHus IeHTpa «Touka
pocTa».

3. Mup3zoeB C.C. AkTuBHu3a1usl MO3HABATEIBHOIO HHTEpeca yqamuxcs // buonorus B mkose, 2007. Ne6

4. Cenesko I'.K. CoBpemeHHBIe 00pa3oBaTenbHble TeXHOMoruu. M.: 1998.

5. Cenesko I'.K. DHnukionenus odpa3zoBarenbHbIX TeXHOIOTHH, T.1. M.: HUUW mkonpHBIX TexHomorui, 2006.

6. Tymmnaa U.A. Vcrionp30BaHHE KOMITBIOTEPHBIX TEXHOJOTHM B 00yueHuun omonoruu // [lepBoe centsops. buonorus, 2003, No27-28.

OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., BanoBa T.B., Kamunosa I'.C. buonorus. [lnmanupyemsie pe3ynbrathl. Cucrtema 3amanuii. 5—9 xmaccel. [locobue mist
yaurenein obureodpaszopar. opranuzanuii / [lox pen. I'.C. Kosanesoii, O.b. Jlorunosoii. — M.: IIpocsemenne, 2017.



2. Tanontok 3.I'. buonorus. [Tnanupyemple pe3ynbTarhl: KapTa MPOXOXKACHHUS pabouell mporpamMmbl. 5S—6 Kiaccel: y4e0. mocobue yis
obmreodpasosar. opranuzanuii / 3.I". 'amortok. — M.: [IpocBemenue, 2017.

3. XKepeduosa E.JI.. EI'D. buonorus: Teopernueckue matepuainsl.- CI16.: Tpuron, 2009. — 336 c.

4. Kanmunauna A.A. IToypounsie pa3pabotku mo 6uonoruu «bakrepun. ['pubsl. Pacrenus», 6 kmacc. — M.: BAKO, 2005.

5. Huxumos A.U., TlerpocoBa P.A. u ap. buonorus B Tabnmumnax.- M.: «<MJIEKCA», 1998. Hukumos A.U., Tepemor A.B. /lumakruaeckuit
Marepual 1o 3ooioruu. — M.: PAYbD «utanens», 1996. — 174 c.

6. [Taceunuk B.B. buonorus. Meronuka uHAMBUIYaJIbHO-TPYNIIOBOM nestenbHocTu. — M.: [IpocBemenue, 2016.

7. Tlaceunux B.B. buonorus. MnauBumayansHO-TpymnIoBas AesaTeabHOCTh. [loypounsie pa3paboTkm. 5—6 kmaccel: yuel. mocoOue st
obmreobpasosar. opranuzanuii / B.B. [Taceunuk. — M.: IIpocBemenue, 2017.

8. ITaceunuk B.B., Cymaroxun C.B., Kanmunosa I'.C., I'artontok 3.I'. Ypoku Ouonoruu. 5—6 Kinaccel: mocodue Jijis yaurteleid oomeoopa3oBar.
opranm3anuii / moxa pen. B.B. [Taceuaunka. — M.: [IpocBemenue, 2014.

9. TepemoB A.B., PoxsioB B.C.. 3anumarenbHas 300101 : KHUTA JUIsl yyanuxcs, yuureneit u pogureneit.- M.: ACT — IIPECC, 1999.- 258 c.:
WL

10. Caitr ®UITN. OTKpbBITEIH OaHK 3aMaHui I (POPMUPOBAHUS E€CTECTBEHHO-HAYYHOW IpaMOTHOCTH [DnekTpoHHBIH pecypc]: — URL:
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti.

11. Caiit Enunas xomiexkuus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB [DnekTponHsiid pecypc]: — URL: http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYIOBAHUME LIEHTPA «TOYKA POCTA¥:

- Mukpockortt 1iuppoBoii.

- Mukpornpenaparsl.

- [fudposas nabopaTopus 10 FKOJIOTUH (JATYMK OCBEILEHHOCTH, BIAKHOCTH, TEMIIEPATYPhl, AATYUK YTIIEKUCIIOrO ra3a U KUCIOpO/a).
- DIEKTPOHHBIE TAOIMIIBI U TIAKATHI.

- 'epbapublii MaTepuai.

OBOPYJOBAHMUE JIJIsI TPOBEJEHUS JIABOPATOPHBIX, TIPAKTUUECKUX PABOT, JIEMOHCTPAIIUIA

Kommbrorep, npoekTop, nHTepakTHUBHAas J1ocka. CrpaBo4Hble TAOIMIIbI, MJIAKAThI, 3JEKTPOHHBIE IPE3EHTALMH, YIEKTPOHHOE NPHIIOKEHHE Y
yuebHuky (CD-auck), Mopenu, BIaKHbIE MpenapaThl, MUKPOIIpENapaTbl, MUKPOCKOIIbI, MPErnapoBaIbHbIE WIJIbI, MUHIETH, Yamku [lerpu,
IIPEAMETHBIE CTEKJIA, TIOKPOBHBIE CTEKIIA.

JOKYMEHT MOZAMUCAH 3MIEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE BHOA)XETHOE OBLLEOBPA3OBATEJIbHOE 16.10.23 10:21 (MSK) Ceptudukat 77D61890070B2DF98DD20B6638243F14
YYPEXXAEHUE "®UPCOBCKAS1 OCHOBHAS OBLLLEOBPA3OBATEJIbHASA

LUKOJIA" NMEPBOMAWCKOIO PAMOHA, KOCWJIOBA JTAPUCA MBAHOBHA,

[AvnpekTop




