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2023 - 2024 yueOubIii ToJ

[IporpaMmMa 1o BHEYpOUYHOU AESITENLHOCTH MO OMOJIOTUM HA YPOBHE OCHOBHOTO OOIIEro oopaso-
BaHUs COCTaBJieHA Ha OCHOBe TpeOoBaHMIA K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMN
IIPOrpaMMbl OCHOBHOT'O 0011ero o0Opa3oBaHus, peAcTaBIeHHBIX B DenepalbHOM roCyJapCTBEHHOM
o0pa3oBaTebHOM CTaHJIAPT€ OCHOBHOI'O 00IIero obpazoBaHusi, a Takxke [IpuMepHON mporpamMmbl
BOCIUTAHHUS.

MNOACHUTEJIbBHASA 3ATINCKA

[Tporpamma «3enénas mabopaTopus» AETATU3UPYET COAEpIKaHUE Kypca BHEYPOUHOH AeATeNbHO-
CTH, JJaeT MOAPOOHOE pacHpe/ielIeHUE YacoB U MOCIIE10BaTEIbHOCTh U3YUEHHUS TEM U Pa3/IeNoB.

JlanHast mporpaMMa npeaHasHaueHa JiIsl ydanuxcs 6 KjIaccoB, MO3BOJSET PACIIUPUTD U YTITYOUTh
y yuyalmxcs NpakTUYecKoe MPUMEHEHUE MONTYYeHHBIX TEOPETUUECKUX 3HAHUM 1o Ouonoruu (pasaen
«boTanukay).

ABTOpCKas mporpamMma paccynuTaHa Ha y4daimuxcs 6 kjaaccoB Ha 34 yuyeOHBIX Yaca, OpUEHTHPOBAHA
Ha yrTyOJICHWE W pacIIipeHNe 3HAHUH, Ha pa3BUTHE JIIOO03HATEIILHOCTH H HHTEPECA K OMOJIOTHH, Ha
COBEpPILICHCTBOBAHME YMEHUH ydaluxcs MPOBOIUTH OMOIOTUYECKUNA SKCIIEPUMEHT C MCITOJIb30BaHH-
€M COBPEMEHHBIX MPHOOPOB U 00OPYAOBAaHUS LIEHTPa 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHO-
JIOTUYECKOM HarpaBieHHOCTeN «Touku pocray.

OKCIIEPUMEHT SIBJIICTCA UCTOYHUKOM 3HAHMM U KPUTEPUEM UX UCTUHHOCTU B Hayke. KoHuenus
COBpEMEHHOT0 00pa30BaHUs MOAPA3yMEBAET, UTO B YU4EOHOM DKCIIEPUMEHTE BEAYIIYIO POJb JOKEH
3aHSTh CAaMOCTOSTENBHBIN UCCIEA0BATENbCKUN YUEHUUECKUH SKCIIEPUMEHT.

CoBpeMeHHbIE IKCIEPUMEHTAIbHBIE HUCCIIEAOBAHUS M0 OMOJIOTHUU YK€ TPYIHO NpPEACTaBUTH 0Oe3
UCIIOJIb30BaHUSI HE TOJBKO AHAJIOTIOBBIX, HO M LU(POBBIX U3MEPUTENbHBIX NpHOopoB. B dexnepanb-
HOM TOCYIapCTBEHHOM oOpazoBatenbHOM ctanmapte (PI'OC) mpomucaHo, 9YTO OAHUM U3 YHUBEpP-
CAIbHBIX YUEOHBIX NEHCTBUH, MPUOOPETaEMBbIX YYalllUMHUCS JOJDKHO CTaTh YMEHHUE «IIPOBEICHUS
OTIBITOB, MPOCTHIX 3KCIEPUMEHTANIBHBIX UCCIIEI0BAaHUM, NPAMbBIX U KOCBEHHBIX U3MEPEHUN C UCIIOJb-
30BaHHMEM AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

B ocHOBy mporpaMMsl 3aj105)k€HO NMPUMEHEHUE IU(PPOBBIX JTabopaTopuil. TemaTnka mnpenioxeH-
HBIX SKCIIEPUMEHTOB, KOJUYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKType NMpUMepHOH oOpa3oBa-
TEJIbHOM MpOorpamMMsbl 1Mo OMoJIoTuH, cofepxannuio PenepaabHOro ToCyAapCTBEHHOr0 00pa3oBaTelb-
Horo crangapra (PI'OC) ocHoBHOTO 00111ETO 00pPa30BAHMUS.

[upokuii criekTp AaTYMKOB IUGPPOBOI TaOOPaTOPUM MO3BOJIHUT y4YaIIUMCSI 3HAKOMHUTBCS € mapa-
MeTpaMy OMOJIOTMYECKOro 3KCIEepUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha KOJUYECTBEHHOM
ypoBHe. LludpoBas mabopartopusi MO3BOJIUT BECTH JJIMTEIbHBIM SKCIIEPUMEHT JlaXKe B OTCYTCTBHU
HKCIIEPUMEHTATOpa, a YaCTOTa MX U3MEPEHUI HEMOo/ABJIaCTHA YEIOBEYECKOMY BOCIIPUSTHIO.

B npomnecce popMupoBaHUs SKCHEPUMEHTAIBHBIX YMEHMHA YYEHUK OOYYHTCS MPEACTaBISATh WH-
dopmanrio 00 UccIeI0BaHUN B YETHIPEX BUIAX:

* B BepOJIbHOM: OIUCHIBATh AKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA, (PUKCH-
pOBaTh BHUMAHNE HA U3MEPSEMBIX BEIMUMHAX, TEPMUHOJIOTUY;

* B TaOJIMYHOM: 3aMOJHATH TAaOJMUIBl JaHHBIX, JEKAIIMX B OCHOBE MOCTPOEHHUS rpa@uKkoB (mpu
ATOM Yy yYalIuXcsl BOSHUKAET EPBUYHOE MPEACTAaBIEHUE O MaciiTabax BEIUUMH);



* B rpauecKoM: CTPOUTH TpauKu MO TaOJIUYHBIM JAHHBIM, YTO J1aéT BO3MOXKHOCTH MEpexojia K
BBIJIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAY BEIMYUHAMH (IIPH 3TOM YYHUTENh MOKA3bI-
BaeT MPEHUMYINECTBO B BU3YAIM3AIMH 3aBUCUMOCTEH MEXIy BETUYMHAMH, HATJISTHOCTH U MHOTO-
MEPHOCTH); B BHJIE MAaTEMaTUYCCKUX YpAaBHEHUM: JaBaTh MAaTEMAaTHUECKOE OMUCAHUE B3aUMOCBSI3U
BEJIMYMH, MaTEMaTHUYECKOE 0000IIECHHE.

* (hopmupoBaHHE HCCIETOBATEIHCKUX YMEHUM y4YalTUXCs, KOTOPBIC BBIPAKAIOTCS B CIAEAYIOIIMX
NEUCTBUAX:

1. onpenenenue mMpoOIeMBbI;

. IOCTAaHOBKA MCCJICAOBATEILCKOM 3a/1a4H;
. TUTAHUPOBAHUE PEIICHUS 33]1a4H;

. IOCTPOEHHE MOJIEIIEH;

. BBIIBUYKECHHE TUIIOTES;

o LK AW

. DKCIIEPUMEHTAJIbHAS IIPOBEPKA IT'MIIOTES.

JlaHHas mporpamma 1o3BoJIsI€T yJIOBJIETBOPUTH O3HABATENIbHbIE HHTEPECH! yyaluxcs B cde-
pe OMOJIOTHH, SKOJIOTUU U OXPaHbl 37J0POBbS UEIOBEKa, CIOCOOCTBYET (POPMHUPOBAHUIO KOMMYHHKA-
TUBHBIX Ka4eCTB JIMYHOCTHU LIKOJILHUKOB, PA3BUTHIO UX TBOPUYECKUX CIOCOOHOCTEH, (OPMHUPOBAHUIO
METaIpeIMETHbIX YMEHHUH U HAaBBIKOB, YHUBEPCAJIbHBIX YU€OHBIX JeHCTBUI.

3HAUUTEJIPHOE KOJMYECTBO 3aHATUI OTBOJUTCS HA HCCIEIOBATENIbCKYIO U MPOEKTHYIO Jesi-
TEJIHOCTD, YTO B 3HAUUTEILHOU Mepe CrocoOCTBYeT (POPMHUPOBAHUIO Y IIKOJIBHUKOB PETYISTUBHBIX,
KOMMYHHKATHBHBIX, THUYHOCTHBIX YY/I. B Xoxe paboTsl B rpynmnax ydamiecs GOpMHPYIOT U pa3BH-
BalOT CIIOCOOHOCTbH OINPEAENATh TPACKTOPUIO CBOETO Pa3BUTHSL, CTABUTH €U, 3a/1a4l, HAMeUaTh I1y-
TH pEILIEHUs], OCYILECTBIATh CaMO U B3aUMOIIPOBepKY. PaboTa Ha/l KOJUIEKTUBHBIMHM IPOEKTaMU I10-
3BOJISIET IIKOJIBHMKAM IIOBBIIIATH KOMMYHMKAaTUBHYIO KOMIIETEHTHOCTb. OHM ydarcs OpraHU30BBI-
BaTh y4eOHOE COTPYAHUUYECTBO C OJHOKJIACCHUKAMHU U yUMTENIeM, padoTaTh IpylaMy U B Mapax, Ha-
XOJUTH oOlIee peleHne, pa3pemaTh KOHQIMKTH Ha OCHOBE COTJIACOBAaHUS MO3ULIMHI U yuéTa UHTEpe-
COB, ()OPMYJIMPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

HoBusna nporpamMmsbl MposIBIISIETCS B 0COOEHHOCTSIX €€ TiaHupoBanus. [IporpamMmmoit mpeny-
CMOTPEHO YepeJOBaHNE TEOPETUUECKUX 3aHATHH C MPAKTUYECKUMHU, BHIIIOJIHEHUE TBOPUYECKUX PadOT.
3HAYUTENIbHOE KOJIMYECTBO BPEMEHHU OTBOAMTCS HA OBJIAJICHUE YYalllUMUCS TEXHOJOTMH MPOEKTHOM
JIEATEIbHOCTH.

LEJU U 3AJAYUN

Henstmu u3yueHus: OUONIOTHH HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS SBISIOTCS:
(dbopMUpOBaHHE CUCTEMbI 3HAHUH O MPU3HAKAX U MPoIeccax KU3HEAEATEIbHOCTH OMOIOTHYECKHIX
CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

(dhopMHUpOBaHHE CHUCTEMBl 3HAaHUU 00 OCOOCHHOCTSX CTPOEHUS, >KH3HEIACATEIHHOCTH OpraHu3Ma
YeNl0BeKa, YCIOBUSIX COXPAHEHHUS €r0 3I0POBBS;

(hopMHUpOBaHKE YMEHHUI MPUMEHSITH METOJIbI OMOJIOTUYECKON HAYKHU JUISl M3YICHUST OMOJIOTHUECKUX
CUCTEM, B TOM UHCJIE M OPraHU3Ma YEIOBEKa;

(hopMUpOBaHHE YMEHHH HCIIONH30BaTh MHGOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUAX B 00IacTH
OHoJI0THH U1 OOBSICHEHHSI TIPOLIECCOB U SIBJICHUN KUBOW MPUPOJBI M KUIHEACSITETLHOCTA COOCT-
BEHHOT'0 OPTaHU3Ma;

(dbopMupoBaHHe YMEHUI OOBSCHATH POJIb OMOJOTHH B IPAKTHYECKON NeATeNbHOCTH JIF0JIeH, 3Hade-
HUE OMOJOTHYECKOTO pa3HOOoOpasus ISl coXpaHeHus: ouochepsl, MOCIeACTBUS AEATEILHOCTH Ye-
JIOBEKa B MPUPO/IE;



(hopMHpOBaHHE FKOJIOTHUECKOM KYJIbTYphI B LIENISIX COXPAHEHUs COOCTBEHHOTO 37I0POBbS M OXPaHbI
OKpY>KarollEeu Cpeibl.

JlocTrxkenue neneit oodecreunBaeTcs penenueM cienyrmux 3AJJAY:

nproOpeTeHne 3HAHUI OOYYAIOMIMMHUCS O KMBOW MPUPOE, 3aKOHOMEPHOCTSAX CTPOCHUS, KHU3HE-
JESITEeIBHOCTH U CPe000pa3yomieil poiar OpraHu3MOB; YEJIOBEKEe KaK OMOCOLMAIBHOM CYIIECTBE;
0 poJiu OUOJIOrMYECKOI HAYKH B IPAKTHUUECKOH JEATEIbHOCTH JIIO/ICH;

OBJIaJICHHE YMEHUSMHU MPOBOJIUTH UCCIIEIOBAHUS C UCIOIb30BaHUEM OMOJIOTHYECKOr0 000pyI0Ba-
HUS U HAOJIOJICHHSI 32 COCTOSIHUEM COOCTBEHHOTO OpPraHu3Ma;

ocBoeHue NpuEMOB paboThl ¢ OMosornyeckoi HH(OpMalKe, B TOM YHUCIE O COBPEMEHHBIX J10C-
THUXKCHUAX B O6HaCTI/I 6I/IOHOFI/II/I, e€ aHanmm3 u KPHUTHUYCCKOC OLICHUBAHUC,

BOCIIUTAaHHE OMOJOTMYECKH M SKOJIOTUYECKH IPAaMOTHON JTMYHOCTH, TOTOBOHM K COXpaHEHUIO COOCT-
BEHHOT'0 37I0POBbS U OXPaHbl OKPY>KAIOIIEH CpeIbl.

COJAEP)KAHUE KYPCA

Pa3znea 1. BBenenue (2 yaca)

HcTopust pa3BuTHs HayKd OOTAaHUKU KaK 4acTH OMOJIOTHHU, OOBEKTOB U METOJOB, 3HAYEHUS B CO-
BPEMEHHOM MHUpE. 3HAKOMCTBO IIKOJbHUKOB C OCHOBHBIMU METOJIaMHU HCCIIEOBAHUS U 000pyI0Ba-
HUEM [EHTpa O0pa30BaHUs €CTECTBEHHO-HAYYHON W TEXHOJIOTMYECKON HampaBieHHocTel «Touku
poctay. [IpaBuia noBeaeHus B kabOuHeTe OMOJIOTUH U B IpUpo/ie. BBOAHBIN HHCTPYKTaX.

Pa3nen 2. PacTuTte/ibHbIe KI€TKH U TKAHU (/ 4acoB)

Bxirouaer TeopeTudeckre U MPaKTUYECKUE 3aHATHS 110 U3YYECHUIO CTPOCHHUs PACTUTEIbHOU KIIET-
KH. Y4aluecss 3HaKOMSTCS C HCTOPUEN OTKPBITUS KIETOYHOI'O CTPOCHMS, 3aCIyraMH BEIMKHUX €CTe-
cTBOMCIbITaTeNIed M y4éHbIX JleBeHryka, ['yka miua pasButus nurtosorud. KileTka Kak OCHOBHas
CTPYKTypHas eAuHHIa pacTeHusa. CTpOEHHE PacCTUTEIbHON KIIETKU: KIETOYHAsl CTEHKa, AIpOo, LUTO-
I1a3Ma, BaKyoJH, acTu bl JKnu3HeneaTenbHoCTh KiIeTKu. [lenenne kietkn. KneTka kak xuBas cuc-
teMa. OCOOEHHOCTH PAaCTUTENbHOM KieTku. Tkanu pacteHuid. IloHsTHEe O TKaHM pacTeHuil. Buisl
TKAaHEW: OCHOBHAs, IOKPOBHAs, POBOIALIAs], MeXaHU4ecKas. [[pMunHbI OSABICHNS TKaHEH.

Jlabopamopnas paboma «Paccmampueanue noo MUKpoCKOnOM K1emoK KOXCuybl 1yKa, mpa-
oecKanyuu, JIUCMbes d100euUy.

Jlabopamopnas paboma «Paccmampusanue noo MuKpoCKONoOM pasiudHblX pacmumenbHblx
MKaHeuy.

Pa3nen 3. Opranbl pacrennii (13 yacos)

CeMs Kak OpraH pa3MHOXCHMs PACTEHUN. 3HAUEHUE CEMSH B IIPUPOJE U JKHU3HM YEJIOBEKa.
3HaueHue BOJbI U BO3/yXa AJI IPOPACTaHMsI CEMSIH. 3anacHbIE TMTATENIbHbIE BEIIECTBA CEMEHH.
TemneparypHble ycnoBHs npopacTanus ceMsiH. Ponb cBeta. Cpoku nmoceBa ceMsH. THUIbl KOpHe-
BBIX cucTeM pacTeHHi. CTpoeHue KOpHSA — 30HbI KOPHS: KOHYC HapacTaHMsl, BCACBIBAHHUSI, IIPO-
BEJICHUs, JIeJIeHus, pocTa. PoCT KopHs, reoTponus3M. BuaonzMeHeHns KopHel. 3HauyeHue KOpHen
B Ipupoje. JIucr, ero cTpoeHne n 3HadeHne BHemHee cTpoeHue nucra. BHyTpeHHee cTtpoeHue
mucta. Tumnsl xkunkoBanus TMcTbeB. CTpoeHUE U PYHKIMH yCThULl. 3HAUYEHHUE JIMCTA JUIsS pacTe-
HUS: oTOCHHTE3, UCTIapeHue, ra3oo0MeH. Jlucronan, ero poss B )KU3HU pacTeHus. Bugonsme-
HeHUs JucTheB. CTebelb, ero CTPOCHUE U 3HAYCHHUE.

JlaGopatopHas pabota «CTpoeHHne ceMeHU (acoam.

JlaGopatopHas paboTa «Y cI0BUS IPOPACTAHUS CEMSIH.



JlaGopaTtopHnas pabora «CTpoeHHE KOPHS IIPOPOCTKAY.
JlaboparopHas paboTa «BHyTpeHHEE CTPOCHUE JTHCTaY.
JlaboparopHas paboTa «BHemiHee cTpoeHHe KOPHEBHUIIA, KITYOHS, TYKOBHUIIBI.

Paznen 4. OcHOBHbBIE NIPOLECCHI :KU3HEAeATEIbHOCTH pacTeHuii (9 yacoB)

MuHepanpHOE IUTaHKWE PACTEHUN U 3HaYeHHE BOAbL. Bojga kak He0OX0qUMMOe YCIOBUE MUHEPAIIb-
HOro (IIOYBEHHOI'0) MUTaHMs. M3BiedeHne pacTeHHeM M3 MOYBBl PACTBOPEHHBIX B BOJE MUHEpAlb-
HBIX cosiell. DyHKIMA KOPHEBBIX BOJOCKOB. IlepeMmenienre BOAbl 1 MUHEPAIBHBIX BELIECTB I10 pac-
TEHHI0. 3HaU€HHE MUHEPAIbHOTO (I0YBEHHOIr0) NUTaHus. Tumel ynoOpeHui U UX pojb B )KU3HU pac-
TEHHUsI. DKOJIOTUYECKHE IPYIIIIBI PACTEHUI MO OTHOIICHUIO K Boje. Bo3ayiiHoe nutanue pacTeHuit —
¢dorocunTe3 YciaoBus 00pa3oBaHUs OPraHUYECKUX BEIIECTB B PACTCHHUHU. 3€JIEHBIC PACTEHUS — aBTO-
Tpodsl. ['eTepoTpodsl Kak MOTPEOUTETN TOTOBBIX OPTaHUYECKUX BEIIECTB. 3HaUeHHE (JOTOCHHTE3A B
npupoe. Jpixanue u 0OMeH BeulecTB y pacTeHuil Poisb apixaHus B xu3HU pacTeHuil. CpaBHUTEb-
Hasl XapaKTepHCTUKA MPOLECCOB AbIXaHUs M GorocuHTe3a. OOMEH BELIECTB B OPraHU3MeE KaK BaXk-
HeHImuil mpu3HaK ku3HU. B3auMOoCBs3b Ipo1IeCcCOB JbIXaHUs U (POTOCHUHTE3A.

JlaGopatopHas pabota «llepenBuxkeHne BoJIbl 1 MUHEPAJIbHBIX BEIIECTB MO CTEOIION.

Pa3nen 5. Mos 3esienas a1a6opatopus (3 yaca)
Brinonnenue u 3ammra MUHU-TIPOCKTOB. DKCKYpPCHUS B IPUPOTY.

IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

OcBoeHnune yqe6Hor0 npeamMceTa «buonorus» Ha YPOBHEC OCHOBHOI'O 06mer0 O6paSOBaHI/IH JOJIDKHO
obecneynBaTh JOCTUIKCHUC CIICAYIOINHUX JIMYHOCTHBIX, METAIPCAMCTHBIX W NPCAMCTHBIX o6pa3OBa—
TCJIbHBIX PE3YJILTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe 6ocnumanue:

OTHOIIEHHE K OMOJIOTHH KaK K Ba)KHON COCTaBISIONIEH KYIbTYpPbl, TOPAOCTh 32 BKJIaJ POCCUMCKUX
U COBETCKHX YYEHBIX B pa3BUTHE MUPOBON OMOIOrMUECKON HAYKH.

I'pasicoanckoe socnumanue:

TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOW JAESTEIBHOCTH IPU BBINOJIHEHWU MCCIENOBAHUN H
IIPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIIH.

/lyxoeno-upascmeennoe éocnumanue:

TOTOBHOCTbH OLIEHUBATh IOBEACHHUE U MTOCTYIKU C MO3UIUH HPABCTBEHHBIX HOPM M HOPM JKOJIOTH-
YECKOH KYJIbTYpHI;

MMOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIEKTa JIEATEIBHOCTH YeJOBeKa B MEAUIIMHE U OUOJIO-
THH.

Icmemuueckoe 6ocnumanue:

MIOHMMaHHE POJIM OMOJIOTUHU B (POPMUPOBAHUM ICTETUUECKOM KYIbTYpPhI JMYHOCTH.

Iennocmu nayunozo nosnanus:

OpPHEHTAIMs] HA COBPEMEHHYIO CHUCTEMY Hay4HBIX MPEACTaBICHUH 00 OCHOBHBIX OMOJOTHMUYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBS3X YEJIOBEKA C IIPUPOTHON U COLMAIIBHOM Cpenloil;

MMOHMMAaHHE POJIM OMOJIOTHYECKON HayKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;



pa3BUTHE HAy4YHOU JII0O03HATEILHOCTH, HHTEpPECca K OMOJIOTHYECKON HayKe, HaBBIKOB MCCIIEIOBa-
TEJILCKOM JEATEILHOCTH.

Dopmuposanue Kyibmypul 300p08bi:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JIOPOBBIO U YCTAHOBKA HA 3JI0POBBIM 00pa3 *KU3HU (310pO-
BOE MIUTAHHE, COOTIOCHIE TUTHEHUYECKUX MPABUII K HOPM, COQIaHCUPOBAHHBIN PEXKUM 3aHSATHI U
OTIIbIXa, peryssipHas ¢pu3ndeckas akTUBHOCTb ),

OCO3HaAHUE TOCJIC/ICTBUMA U HETIPUITHE BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUE ATKOT OIS, HAPKOTHKOB,
KypeHue) ¥ HHbIX (GopM Bpea it PU3NIEeCKOro U MCUXUYECKOTO 3I0POBbBS;

coOJroieHne MpaBuil OE30MaCHOCTH, B TOM YHCJIC HaBBIKM 0€30TaCHOTO TMOBEICHHS B TIPUPOTHOM
cpene;

c(hOPMHUPOBAHHOCTh HaBbIKa PEIICKCUU, YIPABICHHE COOCTBEHHBIM 3MOIIMOHAIBLHBIM COCTOSHU-
eM.

Tpyooeoe socnumanue:

aKTUBHOE y4acTHE B PEIICHUU MPAKTHUECKHX 3a/1ad (B paMKaX CeMbH, IIKOJbI, TOpoja, Kpas) Onuo-
JIOTUYECKOW M SKOJOTHMYECKON HANpaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY HM3y4eHHUIO mpodec-
CHH, CBSI3aHHBIX C OMOJIOTHEMN.

IKonocuueckoe eocnumanue:

OpUEHTAIIMsSI HA MPUMEHEHHE OMOJIOTMYECKUX 3HAHUM MpPU PEIICHUU 3a7a4 B 00JaCTH OKpYKaro-
LIEN CpeNbl;

OCO3HAHHUE IKOJIOTUYCCKUX MPOOJIEM U ITyTel UX PEIICHUS;

TOTOBHOCTB K YYaCTHIO B MPAKTUUECKOU JIEATEILHOCTH SKOJIOTHUECKOM HAMPaBIEHHOCTH.
Aoanmauyus o0yuarouie2oca K U3MEHAIOUWUMCA YCA0GUAM COUUATLHOU U NPUPOOHOIL CPedbl:
aJICKBAaTHAsI OLIEHKA U3MEHSIOLUXCS YCIOBUM;

MPUHATHE pelieHus] (MHAUBUIAYalbHOE, B TPYIIE) B U3MEHSIONIMXCS YCIOBUSX HA OCHOBAaHUH aHa-
nr3a OMOJIOTHYECKO HH(pOpPMALIUY;

TUTAaHUPOBaHKE JIEHCTBUIN B HOBOW CUTYyallMd Ha OCHOBAaHUU 3HAHUM OMOIOTHYECKUX 3aKOHOMEPHO-
cTeil.

METANPEIMETHBIE PE3YJIbTATHI

YHuBepcaibHble MO3HABATEIbHbIE 1€l CTBUA

ba3zoevle nozuueckue oeiicmeus:

BBISIBJISITH M XapaKTePU30BaTh CYIIIECTBEHHbIE MPU3HAKU OMOJIOTUYECKUX OOBEKTOB (SIBJICHH);
yCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiaccuUKay OUOIOTHMYECKUX OOBEKTOB (SBIICHUH,
MIPOLIECCOB), OCHOBAHUS AJisi 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHATH3a;

C y4€TOM MpPEeANoKeHHOW OMOIIOTMYECKOi 3a7aur BHISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B
paccMarpuBaeMbIX (pakTax W HAOIIOMCHUSIX; TIpeaaraTh KPUTEPUH JJIS BBISBICHUS 3aKOHOMEPHO-
CTEN ¥ IPOTUBOPEYHIA;

BBISIBIIATH IePUITUTHI HHDOPMAITUHU, JTAaHHBIX, HEOOXOIMMBIX JIJISl PEIICHUS IOCTABICHHOMN 3a1a4H;
BBISIBIIATh MIPUYUHHO-CIICJICTBEHHBIE CBS3U MPHU U3yYE€HUN OMOJIOTHYECKUX SIBICHHUI W MPOIECCOB;
JieaTh BBIBOJBI C HCIOIb30BAHUEM JEAYKTHUBHBIX U MHJYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIo-
YeHH 110 aHAJIOTUH, POPMYITUPOBATH TUIIOTE3bI O B3AUMOCBSI3SX;

CaMOCTOSITENTLHO BBIOMPATh CHOCO0O pelleHus yuyeOHOW OMOIOTHuYecKol 3amauu (CpaBHUBATH He-
CKOJIbKO BapUaHTOB PEIICHHsI, BBIOUPATh HanOolee MOIXOIAIINNA ¢ YIETOM CaMOCTOSTEIbHO BbI-
JIeJIEHHBIX KPUTEPHUEB).

ba3zoevle uccneoosamenvckue oelicmeus:



HCTIOJIF30BATh BOIPOCH KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT ITO3HAHUS;

(GbopMyIHpOBATH BOMPOCHI, (PUKCHUPYIOIINE PA3PHIB MEXKY PEaIbHBIM U JKeJIaTeIbHBIM COCTOSTHUEM
CUTYyalluu, 00bEKTa, U CAMOCTOSTENILHO YCTaHABINBATh HICKOMOE U JIaHHOE;

(dbopmMHpOBaTh TUMOTE3y 00 UCTHHHOCTU COOCTBEHHBIX CYXJIEHUH, apryMEHTHPOBATh CBOIO MO3H-
IIUI0, MHEHHUE;

IPOBOANTH IO CAMOCTOSTEIFHO COCTaBICHHOMY IUIaHY HAaOJIIOJICHUE, HECIIOKHBIN OMOIOTHYeCKUit
IKCTIEPUMEHT, HEOOIBIIIOE UCCIIECIOBAHUE IO YCTAHOBIICHUIO OCOOEHHOCTEH OMOJIOTHYECKOro 00b-
eKkTa (mporecca) W3y4eHHs, MPUYNHHO-CICICTBEHHBIX CBA3E€H W 3aBUCHMOCTEH OMOJIOTMYECKHX
00BEKTOB MEXy COOOi;

OLIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIHIO, TIOIYUYEHHYIO B X0/1€ HAOIIOICHUS
Y DKCIIEPHMEHTA;

CaMOCTOSITENIFHO (hOpMYyITUpPOBaTh 000OIICHNS U BBIBOJBI MO pe3yabTaTaM MpPOBEIEHHOrO HalIIo-
JICHHUs, SKCIIEPUMEHTA, BIIAJETh HHCTPYMEHTAMH OLIEHKU JIOCTOBEPHOCTH IMOJyYEHHBIX BBIBOJIOB U
0000I11IeHMI;

IIPOTHO3MPOBATh BO3MOKHOE JTAJIbHEHIIIee pa3BUTHE OMOJIOrMYECKUX MPOLIECCOB U UX MOCIIEACTBUS
B aHAJIOTHMYHBIX WM CXOJIHBIX CHTYAIMAX, a TAK)KE BBIIBUTATH MPEANOI0KEHHS 00 UX Pa3BUTHH B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHSTH PA3IMYHBIE METO/Ibl, HHCTPYMEHTBI U 3aIPOCHI IPH MMOUCKE U 0TOOpE OMOIIOTHYECKOM
nHGOPMAIMY WM JAHHBIX U3 HCTOYHHKOB C YUETOM IMPEIOKEHHON y4eOHOW OMOIOTHYeCcKOoi 3a-
Jauu;

BBIOMpATh, aHAIN3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH OMOJIOTMYECKYI0 HHPOpPMa-
MO Pa3JINYHBIX BUIOB U OPM IPE/ICTABICHUS;

HAXOJHUTh CXOJHBIC apryMEHTHI (TIOATBEP)KIAIONINE WIIM ONPOBEPrarollue OJHY M Ty XK€ HJCIO,
BEPCHUIO) B pa3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO ()OpMY NpeacTaBiIeHUuss UHGOPMALMU U HILTFOCTPUPO-
BaTh pelIaeMble 3314l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOH rpaduKoil U MX KOMOWHA-
USIMU;

OLIEHUBATh HAAEKHOCTh OMOJIOTHYECKOW WH(POPMAIMH MO KPUTEPHUSM, MPEIOKEHHBIM yUUTEIeM
WiH chOPMYITHPOBAHHBIM CAMOCTOSITENILHO;

3allOMMHATh U CUCTEMATH3UPOBAaTh OMOJIOTMYECKYIO HH(OpMAaIHIO.

YHuBepcaibHble KOMMYHHKATHBHBIE 1eiiCTBUS

Obwenue.

BOCIIPUHUMATh M (POPMYIHUPOBATh CY)XJE€HHs, BBIPaXaTh SMOLIMU B MPOLIECCE BBIMOJHEHUS MpaK-
TUYECKUX U J1a00paTOpHBIX padoT;

BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaTbHbBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYCHNE CONMAIBHBIX 3HAKOB, 3HATH
Y Pacro3HaBaTh MPEANOCHUTKH KOH(DIMKTHBIX CUTYAIl M CMATYATh KOH(IUKTHI, BECTH ITEPETOBO-
PBL;

MOHUMAaTh HaMEPEHUs JPYTUX, NMPOSABIATh YBOKUTEIBHOE OTHOIIEHHE K COOECeIHUKY M B KOp-
PEeKTHOM Gopme HOpMYITHPOBATH CBOU BO3PAKECHHUS;

B XOJIe JIajora /WM AUCKYCCUHU 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIaeMOil OMOIOrH4ecKoi
TEMBl ¥ BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa pEIIeHHE OMOJOTHMYECKOW 3aayll W TMOJAep)KaHue
0J1aroXKeIaTeIbHOCTH OOIIEHHS

COIOCTABIIATh CBOM CYXKIIEHHS C CYXKICHHSIMH JPYTUX yYaCTHHUKOB AHMAjiora, OOHapyXHWBaTh pas-
JIMYUE U CXOJICTBO MTO3UIIHIA;



MyOJIMYHO MPEICTaBIATh PE3yJAbTaThl BBHINOJHEHHOTO OHOJOTUYECKOrO OMbITa (3KCHEPHUMEHTa,
HCCIe0BaHMs, IPOEKTA);

CaMOCTOSITENILHO BBIOMPATh (OPMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3CHTAMN U 0COOECHHOCTEN
ayJAUTOPUHU U B COOTBETCTBUH C HUM COCTABJIATH YCTHBIE M IMHUCbMEHHBIE TEKCTHI C MCIIOJIb30BaHU-
€M WUTIOCTPATUBHBIX MaTepPHAJIOB.

Coemecmuasn deamenpHoCmb (COMPYOHUYUECMEO):

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYAIbHON pabOThl MpHU pelIeHUN
KOHKPETHOU OMOJIOTHYECKOM

po06sieMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYMIOBLIX (OpM B3aUMOJEHCTBUS MIPU
peILIeHIH MTOCTAaBICHHON y4eOHOM 3aauu;

MPUHUMATD LIEJIb COBMECTHOU JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBUS MO €€ TOCTHKCHUIO:
pacrpenenars poid, JOrOBapuBaThCs, OOCYKIATh MPOIECC M Pe3ylbTaT COBMECTHOW paloThI;
yMeTh 0000IIaTh MHEHHUS HECKOJBKUX JIOJEH, MPOSBISATH TOTOBHOCTh PYKOBOJAWUTD, BBIMOJIHSATH
MOpYYEHUs1, TOTUUHSITHCS,

IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, OMpenessTh CBOIO POjib (C Y4€TOM MIpeamnouTe-
HUN U BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJCUCTBUSA), pacTIpEACIsATh 331a4i MEXAy YWICHAMU
KOMaH/bl, y4aCTBOBATh B IPYMIOBLIX opMax paboThl (00CYyk AEeHUS, 0OOMEH MHEHUSIMU, MO3TOBbBIE
LITYPMBI U UHBIE);

BBITOJIHATH CBOIO YacTh paOOThI, JOCTHTaTh KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY HAIPaBJICHUIO
¥ KOOPJIUHHUPOBATH CBOM JICHCTBHSI C APYTHMMHU WICHAMUA KOMaH/IbI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOIIUI MPOIYKT IO KPUTEPUSM, CAMOCTOSTEILHO CPOpMY-
JUPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUS; CPaBHUBATh PE3yJbTaThl C HCXOAHOW 3ajauedl u
BKJIAJ] KaX/I0T0 4ieHa KOMaH/Ibl B IOCTHKEHUE PE3yIbTaTOB, Pa3AesiTh chepy OTBETCTBEHHOCTH U
MIPOSBIISATH TOTOBHOCTH K IPEOCTABIICHUIO OTUETA MEepe/] TPYIION;

OBJIa/IETh CUCTEMOM yHUBEpPCAIbHBIX KOMMYHUKATUBHBIX AEUCTBUI, KoTOpas oOecrieunuBaer cdop-
MHPOBAHHOCTH COI[UAIBHBIX HABBIKOB M SMOIIMOHATBHOTO HHTEIJIEKTa 00yJarOIIHXCS.
YHuBepcaiabHbIe peryJsiTHBHbIE 1eiiCTBUS

Camoopzanuzayus:

BBISIBIISITH TPOOJIEMBI JIJISI PEIICHUS B KU3HEHHBIX M YUYEOHBIX CHTYallUsX, UCIIONIb3Ysl OMOJIOTHYe-
CKHUE 3HAHUS;

OpPUEHTUPOBATHCS B PA3NUYHBIX MOAXOJaX MPUHATHS pelieHui (MHAUBHUIyaTbHOE, PUHSATUE pe-
IIeHUs] B TPYIIE, IPUHATHE PEIICHUN TPYIION);

CaMOCTOSITEJIbHO COCTABIIATh AJTOPUTM pELIeHMs 3aJadd (MM ero 4acTb), BBIOMpPATh CIOCOO
pereHust yueOHOH OMOJIOrMuecKor 3afau ¢ yu4€TOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3-
MOKHOCTEH, apryMEHTHPOBATH TpeIaracMble BApUaHTHI PEIICHU;

COCTABIIATH TUIAH JEHCTBHI (TIaH peaM3aliii HAMEUYEHHOTO allTOPUTMA PEHICHHs ), KOPPEKTHPO-
BaTh MPEIOKEHHBIN aJTOPUTM C YIETOM TOJTYYCHHS HOBBIX OMOJOTMUYECKHMX 3HAHHWHA 00 m3ydae-
MOM OMOJIOTMYECKOM OOBEKTE;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlIeHHE.

Camorkonmpons (peprexcusn):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;

JaBaTh aJIEKBATHYIO OIIEHKY CUTYalllu U TMpeJiaraTh iaH e€ N3MEHECHNUS,

YYUTBHIBaTh KOHTEKCT U MPEIBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEUICHUN y4eO-
HOI OMOJIOTMYECKOH 3a/1a4H, aJalTHPOBATh PEIICHNE K MEHSIONMIIMCS 00CTOSATEIILCTBAM;
OOBSICHATh TPUYHHBI JTOCTH)KEHUS (HEOCTIIKEHHS) PEe3yIbTaTOB NESTEILHOCTH, JaBaTh OLEHKY
MPHOOPETEHHOMY OTIBITY, YMETh HaXOAUTh TIO3UTUBHOE B IIPOU3OIIE/IICH CUTYaIlNH;



e BHOCHUTb KOPPEKTUBBI B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHMBIIUXCS CUTYa-
11, YCTAaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

e  OLIEHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJIN U YCIOBHSIM.
IMoyuonanbHblil UHMeNIeKm:

e  pasnuy4aTrh, HA3bIBaTh U YIPABIATH COOCTBEHHBIMU 3MOLUSAMU U SMOLUSAMU IPYTHUX;

e BBIABIITH U aHAJIM3UPOBATH IPUYHMHBI SMOLU;

e  CTaBUTH ceOs HA MECTO APYroro 4ejJoBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS APYroro;

e PEryaupoBaTh COCOO BBIPAKEHHS SMOLIUH.
Ilpunamue ceds u opyaux:

e OCO3HAaHHO OTHOCHUTHCS K JIpyTOMY YEJIOBEKY, €r0 MHEHUIO;

e IPU3HABATH CBOE MPABO HA OMIMUOKY U TaKOE K€ IIPaBo JPYroro;

e  OTKPBITOCTb ce0€ U JIpYruM;

e 0CO3HaBaThb HEBO3MOYKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

e OBJIAZIETh CUCTEMON YHMBEpCAJIbHBIX Y4EOHBIX pPEryJsTHUBHBIX ACHCTBUI, KOTOpas obecreunBaeT
(opMHpOBaHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS MO3ULMS JIMYHOCTH), U KU3HEH-
HBIX HaBBIKOB JINYHOCTH (yIpaBiIeHUsI COOON, CAaMOIUCIUIUINHBI, YCTOHYUBOTO [TOBEACHHUS).

HPEAMETHBLIE PE3YJIbTATHBI

e  XapakTepHU30BaTh OOTAHHKY KaK OMOJOTMYECKYIO0 HayKy, €€ pa3/ieiibl U CBA3H C IPYrUMH HayKaMu
U TeXHHUKOI;

e TMPUBOAWTHL MPUMEpPHI BKIaga poccuiickux (B Tom umcie B. B. Jlokyuaes, K. A. Tumupszes, C.
I'. HaBamun) u 3apy0exkHbIX yuéHbIx (B ToMm uncie P. I'yk, M. Mansnuru) B pa3BuTHe HayK O pac-
TEHUSIX;

e MPUMEHATH OMOJOTMYECKHE TEPMUHBI U MOHATHS (B TOM 4HClie: OOTaHUKA, PACTUTENIbHAS KIIETKA,
pacTUTenbHas TKaHb, OpraHbl PACTEHHM, CUCTEMa OPraHOB PACTEHUs: KOPEHb, MOOET MOoYKa, JIUCT,
BHUJIOM3MEHEHHBIE OpPTraHbl, [[BETOK, IUIOA, CEMS, PACTUTEIbHBIN OPraHW3M, MUHEPAIbHOE ITUTAHUE,
(boTOCUHTE3, ABIXaHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE, KJIOH, pa3/ipa)kUMOCTh) B COOTBETCTBUHU C
ITIOCTaBJIEHHOM 3a/ja4eil U B KOHTEKCTE;

e ONMCHIBATH CTPOEHUE U KU3HEAEATEIbHOCTh PACTUTEIILHOTO OpraHu3Ma (Ha mpuMepe MOKpbITOCe-
MEHHBIX WM IIBETKOBBIX): IMOIJIOIIEHUE BOJABI U MMHEpAJIbHOE NMUTaHHE, (POTOCHUHTE3, JbIXAHUE,
TPAHCIIOPT BELIECTB, POCT, PA3MHOKEHUE, PA3BUTHUE; CBSI3b CTPOCHHUS BEr€TaTUBHBIX U FE€HEPATHB-
HBIX OPTAaHOB PACTEHUH C UX QYHKIUSIMHU;

e pasznuyYaTh M ONMMCHIBATH KUBBIE U TepOapHbIe SK3EMIUISIPbl PACTEHUH MO 3alaHHOMY IUIaHy, 4acTu
pacTeHui 1o U300pakeHUsIM, CXeMaM, MOJEIISAIM, MyJIskaM, pelibe(HbIM Ta0IuIaMm;

e  XapaKTEpHU30BaTh NPU3HAKU PACTEHUH, YPOBHM OPraHM3alMy PACTUTEIBHOIO OpraHMW3Ma, 4acTH
pacTEeHUN: KJIETKHU, TKaHU, OpraHbl, CHCTEMBI OPraHOB, OPTAHU3M;

e CpaBHMBATh PACTHUTENbHbIE TKAHU M OPTaHbl PaCTEHUI MEXly COOOI;

e BBINOJHATH NPAaKTUUYECKUE U JTabopaTOopHbIE pabOTHI MO MOPQOIOTUU U (PU3HOIOTUU PACTEHUH, B
TOM 4YHCJIE€ PAOOTHI C MUKPOCKOIIOM C IOCTOSHHBIMH ((PUKCUPOBAaHHBIMHM) M BPEMEHHBIMU MHKPO-
npernapaTamu, UCClIe0BaTeNbCKUE pabOThI C UCIIOJIb30BaHNEM MPUOOPOB U UHCTPYMEHTOB LIU(PO-
BOI1 mabopatopuu;

e  XapaKTEpHU30BaTh IPOLECCHI KU3HEACATEIbHOCTH PACTEHHUN: MOIVIONIEHUE BOABI 1 MUHEpAIbHOE
nuTaHue, GOTOCHHTE3, IbIXaHUE, POCT, Pa3BUTHE, CLIOCOOBI €CTECTBEHHOTO U UCKYCCTBEHHOTO Be-
reTaTUBHOI'O PAa3MHOKEHUS; CEMEHHOE pa3MHOXKEHHE (Ha pUMepe MOKPBHITOCEMEHHBIX, UIIH L[BET-
KOBBIX);



BBISIBJISITH MPUYMHHO-CIICCTBEHHBIE CBSI3U MEXKAY CTpPOCHHEM M (YHKIUSAMHU TKaHEl U OpraHoB
pacTeHui, CTPOEHUEM U KU3HEIESITEIBHOCTHIO PACTEHUI

KJIACCU(UIIUPOBATH PACTEHUS M UX YaCTH 110 Pa3HBIM OCHOBAHUSIM;

OOBSICHSITH POJIb PACTCHUI B MPUPOJIE W KU3HU YeJIOBEKa: 3HaUeHHUEe (OTOCUHTE3a B MPUPOJIE U B
JKU3HU YEJIOBEKa; OMOJIOTHYECKOE M XO3SHCTBEHHOC 3HAYEHUE BHUIOM3MEHEHHBIX MOOEroB; XO03sM-
CTBEHHOE 3HAYEHNE BEr€TaTUBHOI'O PA3MHOKEHUS;

MIPUMEHSATH [TOJTYyYEHHBIE 3HAHUS JJIS1 BBIPAIMBAHNS U Pa3MHOXKEHUS KYJIbTYPHBIX PACTCHUM;
UCIIOJIb30BaTh METO/Ibl OMOJIOTHUHU: IPOBOAUTH HAOIIOEHUS 32 PACTEHUSIMHU, OMUCHIBATh PACTCHUS
U UX YaCTH, CTAaBUTh NMPOCTENIINe OMOIOTUYECKUE OMBITHI U SKCIIEPUMEHTHI;

coOroAaTh mpaBmiia 6€30MacHOro TpyAa Ipu padoTe ¢ y4eOHBIM U JTAOOPATOPHBIM 00OPYIOBAHU-
€M, XUMHUYECKOU IIOCYZIOM B COOTBETCTBUU C MHCTPYKLUSAMHU HA YPOKE U BO BHEYPOUHOU ACATENb-
HOCTH;

JEMOHCTPHPOBATh HA KOHKPETHBIX MPUMEPAX CBS3h 3HAHUN OMOJIOTHH CO 3HAHUSIMH 110 MaTeMaTH-
Ke, reorpaduu, TEXHOJIOTUH, TPEIMETOB T'YMaHUTAPHOTO IIUKJIA, PAa3IMYHBIMUA BUIaMU UCKYCCTBA;
BIa/IeTh mpuéMamu paboThl ¢ Ouojormueckord uHdopmanmeii: GopMyIupoBaTb OCHOBAHUS IS
U3BJICYEHHS U 0000IIeHHSI HHPOPMAIK U3 ABYX UCTOYHHKOB; IPEOOPa30BhIBATh HHPOPMAIUIO U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh MUCHbMEHHBIE U YCTHBIE COOOIICHUS, TPAMOTHO MCIOJB3Ys MOHATHHHBINA amnmapar u3y-
4aeMoro paszesna OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue KounyecTBO 4acoB Hara n3y- XapakTepucTHKA BUOB AeSITEJIbHOCTH Y4AIIMXCS duekTpoHHbIe (LU(pPOBbHIE)
n/m | pas3ieaoB u TeM YyeHus o0pa3oBaTe/ibHbIE PeCypPChI
Bcero | Jadoparop-
NPorpamMMbl
HbIe pa0doThbI
1 | Brenenue 2 1 PackppiTie CymIHOCTH TOHSTHS OOTaHMKM KaK HAyKH O | DJIEKTPOHHOE MPHIOKEHUE K
pacTeHusiX. YMeHHe paboTarh ¢ 00OpyHOBaHHEM LIEHTpa | y4eOHUKY; 3JIEKTPOHHbBIE
o0pa3oBaHMs €CTECTBEHHO-HAYYHOW W TEXHOJOTWYECKOW | MPE3CHTAIlMU; MaTepUuatbHO-
HarpaBJieHHOCTel «Touku pocra» TexHUueckas 0Oa3za 1LeHTpa
«Touka pocra»
2 | PacturenpHbie 7 2 [IpuBOIUTE IPUMEPHI OJHOKIETOUYHBIX 1 MHOTOKJIETOUHBIX | DJIEKTPOHHOE MPUIIOKEHHUE K

KJIICTKHU U TKaHHU

pactenuil. Paziuuath U Ha3bIBaTh OPraHOUIBI KJIETOK pac-
TeHUH. XapaKkTepu3oBaTb OCHOBHBIE IPOLIECCHI KU3HEAES-
TeJIbHOCTU KJIeTKU. O000I1aTh 3HaHUSA U JIeN1aTh BBIBOBI O
B3aMMOCBSI3U PabOTHI BCEX YACTEH KIETKU. BBIABIATH OT-
JUYUTENbHbIE NPU3HAKU PACTUTENBHON KIETKU. YMEHue
paboTtath C J1abOpaTOPHBIM OOOPYJOBAaHHMEM, YBEIMUYU-
TEJIBHBIMU TIpHOOpamMu, 00OpyIOBaHUEM IIEHTpa 00pa3o-
BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUYECKOM Halpas-
neHHocrel «Touku poctay. ONpenensaTh NOHATUE «TKAHDBY.
XapakTepu3oBaTh OCOOCHHOCTH CTPOEHHS U  (PYHKIUH
TKAaHEW pacTeHMH. Y CTaHaBIMBAaTh B3aHMOCBS3b CTPOCHMS
u ¢pyHKui TkaHeld. OOBSACHATH 3HAUE€HUE TKaHEH B )KU3HU
pacTteHus

YUEOHHKY; 3IEKTPOHHbBIC
MPEe3CHTAIIMK;, MaTepHAIbHO-
Oasa

TCXHHNYCCKas LHCHTpa

«Touka pocra»; OTKPBITHII
0aHK 3amaHuil s Gopmupo-
BaHUS €CTECTBEHHO-HAyYHOU

IPAaMOTHOCTH [DJIEKTPOHHBIN

pecypc]: — URL:
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiit Eaunas
KOJUTeKIs 1U(poBBIX 00pa-
30BaTEJIbHBIX pecypcosB
[DnekTpoHHBIH  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
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OOBACHATH PONb CeMAH B MPHPOJE. XapaKTepU30BaTh
¢bynkuun gacteid cemeHu. ONMUCHIBATh CTPOCHHE 3aPOJIbI-
1ia pacTeHMs. Y CTaHABJIMBATh CXOJCTBO IPOPOCTKA C 3a-
poJpbliieM ceMeHH. OnuchIBaTh CTaAUK IPOPACTAHMUSL.

CeMsH. BBIABIATE OTIIMYMTENBHBIE NIPU3HAKU CEMSH JBY-
JOJBHBIX M OAHOJOJBHBIX pacTeHuil. Mcnonb3oBaTh MH-
(opMallMOHHBIE PECypChl I MOATOTOBKM COOOIIEHUS O
poiIM CeMsAH B JKM3HM 4YEJIOBEKa. XapaKTEpHU30BaTh POJb
BOJIbI M BO3/lyXa B MpopacTtaHuu ceMsiH. OOBsACHATH 3HaUe-
HUE 3alacHbIX MUTATEIbHBIX BELIECTB B MPOpPACTAaHUU Ce-
MsiH. OOBSACHATH 3aBUCUMOCTb IPOpAcTaHUs CEMSH OT
TEMIIepaTypHBIX yCiI0BUH. IIporaosupoBaTts Cpoku mnocesa
CEMSH OTIEIbHBIX KYJNbTYp. Pasznuuare u onpenensaTs Tu-
Il KOPHEBBIX CUCTEM Ha PUCYHKaX, FrepOapHbIX 3K3eMILIS-
pax, HaTypaJbHbIX 0ObekTax. Ha3piBaTh yacTu KopHs. Yc-
TaHABJIUBAaTh B3aUMOCBSI3b CTPOCHMS M (DYyHKIMHA dYacTeid
KopHsA. OOBSACHATH 0COOEHHOCTH pocTa KopHs. [IpoBomuTh
Ha0JII0/IeHNUs 32 U3MEHEHUSMHU B BEPXYIIEUYHOM 4acTu KOp-
HS B IEepUoj pocTa. XapakTepu30BaTh 3HAYEHUE BUJIOM3-
MEHEHHBIX KOpHEH /uid pacteHuil. OnpenensTh YacTu JIMc-
Ta Ha repOapHBIX IK3EMIUIIpaxX, pUCyHKax. Paznuyars mpo-
CTBIE M CIIOKHBIE JIUCThS. XapaKTepU30BaTh BHYTPEHHEE
CTPOEHME JIUCTA, €r0 YacTH. Y CTAHABIMBATh B3aUMOCBS3b
CTpoeHusl U QyHKIUH aucTa. XapakTepu3oBaTh BUAOU3MeE-
HEHUS JMCThEB pacTeHUi. ONUCHIBaTh BHEIIHEE CTPOCHUE
cTe0s, MPUBOIUTH MPUMEPHI PA3INYHBIX TUIOB CTEOeH.
Ha3piBaTh BHYTpeHHHE dYacTH CTeOJII pacTeHHH M HX
¢byakuu. OmnpenensTe BUAOM3MEHEHHUS HAA3EMHBIX U
MO/I3EMHBIX MMOOETOB Ha PHUCYHKax, (ororpadusx, HaTy-

DNEKTPOHHOE MPUIIOKEHUE K
Y4eOHHUKY; AJIEKTPOHHBIE
IIpEe3eHTalMM; MaTepUaJIbHO-
TeXHUYecKas ©Oa3a LEeHTpa
«Touka pocTay; OTKPBITHIN
OaHk 3amaHuil It HOPMHUPO-
BaHUS €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH [ DJIEKTPOHHBIMN

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

otsenkiyestestvennonauchnoy

-gramotnosti; caiit Enunas
KOJUIEKIIUs 1U(PpOBBIX 00pa-

30BaTEIbHBIX pecypcoB
[DneKTpoHHBIH  pecypc|: —
URL: http://school-

collection.edu.ru/catalog
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panbHBIX 00BekTax. M3ydyaTh U ONMUCHIBATH CTPOCHUE TOJI-
3eMHBIX IMOOETOB, OTMEYATh UX paznmuuus. [IpoBonuTs Ha-
OmronieHusi, UKCUPOBATh WX PE3YJIbTAaThl BO BPEMS BHI-
MoJIHEeHUs1 J1abopaTopHoil paboTel. CobmogaTh mpaBuia
paboThl B KabuHETe, oOpalieHus ¢ JadbopaToOpHbIM 000py-
JOBaHWEM. YMeHHue paboTaTh C J1abopaTOpHBIM 000PYI0-
BaHUEM, YBEJIMYUTEIbHBIMU MpuOOpamu, ¢ 000pyaOBaHU-
eM IIeHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJIO-
rU4ecKoy HanpasieHHocTel «Touku poctay

OcHoBHBbIE TIPO-
IIECChI KU3HEIes-
TEJIbHOCTHU pacTe-
HUN

OOBACHATH POJIb KOPHEBBIX BOJOCKOB B MEXaHU3ME I0Y-
BeHHOTO TUTaHus. OOOCHOBBIBATH POJIb MOYBEHHOTO IH-
TaHUs B )KU3HU pacTeHunil. CpaBHUBATh U pa3auvaTh COCTaB
U 3HAUYEHUE OPraHMYEeCKHX M MHUHEpaIbHBIX YA0OpeHui
Ui pactenuii. Vcnonb30BaTh HH(GOPMALIMOHHBIE PECYpCHI
JUISL TIOITOTOBKU TPE3CHTALUU TMPOEKTa O MPUCIOCOOIEH-
HOCTM K BOJI€ PACTEHHMI pa3HBIX HKOJIOTMYECKUX TpYII.
[IpuBOIUTH IPUMEPHI OPraHU3MOB — aBTOTPOGOB U reTe-
poTpodoB, HAXOAUTH paznuyus B UX nuTaHuu. OOOCHOBBI-
BAaThb KOCMHMYECKYIO POJIb 3€JEHBIX pacTeHuil. Mcmonb3o-
BaTh MH(OPMAIMOHHBIE PECYPCHI JJI MOATOTOBKUA COO0-
mieHust 0 poiu (poTocHHTE3a Ha Hallel ruiaHere. Bermo-
HATh HAOMIOACHUA M M3MepeHus. Bocnuranue GepexHOro
OTHOLLIEHUS K CBOEMY 3/J0pPOBBIO, NMPUBUTHE HHTEpEca K
M3YYCHHUIO TpEeAMEeTa. BBIMONHATH OMBIT, HAOMIOIATh pe-
3yJbTaThl U JIeJaTh BBIBOJABI MO pe3yJbTaTaM HCCIEA0Ba-
HUs. YMeHHe paboTatb ¢ 000pyaoBaHHEM IIEHTpa 00pa3o-
BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HampaB-
JieHHocTel «Touku poctay

DNEKTPOHHOE MPUIOKEHUE K
y4eOHUKY; AJIEKTPOHHbBIE
Mpe3eHTalMl;, MaTepUalIbHO-
TexHHueckas 0Oasza LeHTpa
«Touka pocTay; OTKPBITHIN
OaHk 3amaHuil I HOPMHUPO-
BaHUS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH [DJEKTPOHHBIN

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

otsenkiyestestvennonauchnoy
-gramotnosti; caiit Enunas
KOJIJIEKIMST LUPPOBBIX 00pa-
30BaTeNIbHBIX pecypcoB

[DnexTpoHHBIN  pecypc]: —
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Mos 3enenas na-

Hcnons3oBaTh I/IH(i)OpMaI_II/IOHHBIe pPeCyYpChI i MOATOTOB-
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6oparopust

KH TPE3CHTAIlUN TPOEKTA. BBIMONHITH HAOTIOACHUS W U3-
MepeHus. Bocriutanue OepeXHOTO OTHOIICHHUS K CBOEMY
3I0pOBBIO, MPUBUTHE HMHTEpECa K HU3YUYCHUIO MpEAMETA.
BEITIONHATE OMBIT, HAOMIOAATh PE3YIbTATHl M JIEJaTh BBI-
BOJIbI TI0 pe3yJbTaTaM UCCIIEIOBaHUS. Y MEHUE paboTaTh C
o0opynoBaHueM ILeHTpa 00pa3oBaHUS  €CTECTBEHHO-
HAYy4YHON M TEXHOJOIMYECKOM HampaBieHHOcTed «Touku
pocTtay»

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




Ne | Jlara mpo- Tema Kouu- HUcnoan3oBanue
n/m | BeleHUs 4eCTBO 000py10BaHUS LIEHTPA
4acoB €CTeCTBEHHOHAYYHOii
HATNIPaBJIEHHOCTH
Hentpa «Touka pocra»
Pa3nen 1. Benenue (2 yaca)
1 Hcropus pa3BuTHs HayKn OOTaHUKH 1
2 OCHOBHBIE METO/IbI HCCIICTIOBAHUS 1 udposas maboparopust ¢
JaTINKAMH
Pasnen 2. PacTuTtesibHbIEe KI€TKH U TKaHH (/ 4acoB)
3 HcTopust OTKPBITHS KIIETOYHOTO CTPOCHHUS 1
OpraHHU3MOB
4 Kierounoe ctpoeHue pacTeHUI. 1 Mukpockor nudpoBoH,
Jlabopamopuas paboma « Paccmampuea- MUKpOIpenaparsl
Hue 00 MUKPOCKONOM KIE€MOK KOMCUYbL
JIyKa, mpaoeckanyuu, JUCmses 27100eux»
5} OcCHOBHBIE MPOIECCHI JKU3HEACATETHHOCTH 1 Tabuuibl ¥ TUTAKATHI
KJIeTKH. [leieHne KiIeTKu
6 Ypoxk-tipoekt «Co3aaeM KIETKY»
7 TkaHu pacTeHUH. 1 Muxkpockor nudpoBoH,
Jlabopamopnas paboma «Paccmampusa- MUKpOTIpEapaThl
Hue 00 MUKPOCKONOM PA3IUYHbIX pACU-
MeNbHbIX MKAHEeU»
8 [IpynunHEl NOSABICHUS TKAaHEN 1
9 Pacrtenune kak 1enoCTHBIN )KUBOM Opra- 1 Tabmuel ¥ mIakaTel
HU3M, COCTOSIIIMIA U3 KJIIETOK U TKaHeu
Pa3nea 3. Opransl pacrenuii (13 yacos)
10 CrpoeHue ceMsiH IBYAOJIbHBIX U OJHO- 1 [Mu¢posas madboparopus ¢
JIOJIbHBIX PACTCHUH. maTaukamMu. TaOuiel 1
Jlabopamopuas paboma « Cmpoenue ce- TJIaKaTh
MeHu ghaconuy
11 3Ha4YeHHUE CEMsH B KU3HH YEJIOBEKa 1
12 VYcnoBus npopacTaHus CEMSH. 1 [Tudposas nadopatopus ¢
Jlabopamopnas paboma «Ycnosus npo- JATINKAMH
pacmanus cemany
13 3amnacHbl€ MUTATEIbHBIE BEIIECTBA CEMEHU 1 Tabmuip! 1 TIaKaThl
Y UX pOJb B mpopactaHuu ceMsH. Cpoku
MOCEeBa CEMSH PAa3IMYHBIX KYJIbTYP
14 Tunsl KOpHEBBIX cucTeM pacTeHuil. Poct 1 Muxkpockor ugppoBoH,
KOpPHSI, T€OTPOIU3M MUKpOTIpEnapaThl.
I'epbapHbIif MaTepual.
Tabmuipl ¥ TTaKaThI
15 CtpoeHue KOpHsL. 1 Muxkpockorn 1uppoBoH,




Jlabopamopnas paboma « CmpoeHue xop-
H5l RPOPOCMKAY

MUKpOTIpEnapaThl.
TaGmuel ¥ IUIaKaTh

16 Bunousmenenus kopHeil. 3HaueHue KOp- 1 Ta0nuibl U TUIaKaTHI
HEW B Ipupoje

17 Jluct u ero cTtpoenue. THIBI KUITKOBAHUS 1 Mukpockor nudpoBoi,
JIUCTHEB. MUKpOTIpEnaparsbl.
Jlabopamopuas paboma « Bnympennee ['epGapnbIif MaTepua.
cmpoeHue 1ucmay Ta0nuibl U TUIAKATHI

18 Crpoenue u QyHKIMH YCTHHIL. 3HAUCHUE 1 TaOmuIe! U TUTAKATHI
JMCTa 7S pacTeHus: OTOCUHTE3, UCTIa-
peHue, ra3000MeH

19 JlucTomasn, ero poJib B )KU3HU PACTCHHUS. 1 TaGnuIpl ¥ TUTaKaTHI
Bunousmenenus 1ucTbeB

20 Crebenb 1 ero cTpoeHHE. 1 Muxkpockor ugpoBoH,
Jlabopamopnas paboma « Cmebenv 00HO- MUKpOIIpenaparsbl.
O0NbHBIX U 08YOOILHBIX PACEHULLY ['epOapHbIil MaTepuall.

Tabuuibl ¥ TUTAKATHI

21 Bunounsmenenus cre0is y HaI3eMHbBIX U 1 ['epOapHbIii MaTepua.
MO/I3€MHBIX TOOETOB. TabnuIe! U TUIaKaThI
Jlabopamopnas paboma «Buewnee
CmpoeHue KOpHeauwd, Ki1yOHs, TYKOGUYbL»

22 Ypoxk-tipoekt «Co31aeM paCTHTEIbHBIH 1

OpraHu3M»

Pasjnen 4. OcHOBHBIE TIpo1ecCHI )KU3HENEATeILHOCTH pacTennii (9 yacos)

23 MuHepanbHOE MUTaHUE PACTEHUN U 3HA- 1 Ta0nuibl ¥ TIaKaThl
YEeHHE BOJIbI

24 [Tepemernienue BoABI 1 MUHEPATBHBIX Be- 1 Hudposas nabopatopusi ¢
IIECTB 10 PaCTeHUI0. 3HAYCHNE MUHE- JTaTYUKaMHU
paJIbHOTO (MIOYBEHHOT0) TUTAHMUS.
Jlabopamopuas paboma «Ilepedsudsicenue
8000l U MUHEPATILHBIX 8eUieCms no cmeo-
Jo»

25 Tunel ynoOpeHuit 1 UX pojib B )KU3HU pac- 1
TEHUS

26 DKOJIOTHYECKHUE TPYIIBI PAaCTEHUH 1O OT- 1 Tabnuipl ¥ TIaKaThI
HOIIICHHIO K BOJIC

27 BozaymHoe nuranue pactennii — Qoro- 1 Hudposas mabopaTopusi ¢
CHHTE3. Y CJI0BHS 00pa30BaHMs OpraHuye- JaTYNKaMU
CKHUX BEIIECTB B paCTEHUHU

28 3enénble pacTeHus: — aBTOTpodsl. I'eTepo- 1 Ta0nu1bl U TUIaKaThI
Tpo(bI Kak MOTPEeOUTENU TOTOBBIX Opra-
HUYECKHX BEUICCTB

29 3HaueHue GOTOCUHTE3a B IPUPOJIE 1 TaOmuIel U TUTAKATHI

30 Jlpixanvie 1 0OMEH BEIIECTB Y PACTCHHIA 1 [udposas maboparopus ¢

Ponpb npixanus B )ku3HH pacteHuil. OOMeH

JaTYuKaMH1




BEILECTB B OPraHU3Me KaK BaKHEUIIUN
MIPU3HAK KU3HU

31 CpaBHuTENIbHAS XapaKTEPUCTHKA MPOLIEC- 1 Tabnuibl 1 TIaKaThI
COB JIbIXaHUA M (POTOCUHTE3A, UX B3aUMO-
CBA3b

Paspnea 5. 3esqenas nadoparopus (3 yaca)

32 [ToaroroBka MpoekToB «MOU OIBITHI C 1
pacTEHUSIMH B JIOMAIIIHUX YCIOBUSIX

33 3amura npoekToB «MoHU OIBITHI C pacTe- 1
HUSIMU B IOMAITHUX YCIIOBUSX)

34 Dkckypeus «PacTeHust BOKpYT Hac» 1

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

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

2. . AxumyuikuH. HeBuaumbie HUTH IpUpoabL.- M.: Mbicib, 2005 1.-142 c.

3. Bepsunmun H.M. Ilo cienam Pobun3ona.- M., TIpoceemenue, 1994.

4. 3aHuMaTenpHBIe MaTepHuaibl M (PaKTHI MO 00Iei OMOIOTHH B BOIPOCax M oTBeTax. 5-11 kiaccel / aBT.-
coct. M.M. boanapyk, H.B., Kossimuna. — Boarorpan: Yuurens, 2007.

5. Kpuctunan ne {1oB. IlyremectBue B Mup xuBoit kietku. M.: «Mup» 1987.

6. DHnukIoneaus 11 aereid. buonorus. M.: «ABanTat» 1996.

METOINYECKUE MATEPHUAJIBI JIJIS1 YUUTEJIA

1. buonorus. 6 ki.: Meroamyeckoe mocodome k yueOnuky B. WM. CusoriazoBa «buosorus. 6 kmacc» /
3. A. Tomanosa, B. . CuBornazos. — M. : lpoda, 2019. — 336 c. — (Poccuiickuii yueOHUK).

2. bycnakoB Bnagumup Bnaaumuposud, IleiHeeB Aunexkcanap Bmagumuposuu Mertoandeckoe mnocobue
«Peanuzanus o6pa3zoBaTeNnbHbBIX IPOrPaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMUYECKOW HaIllpaBJIeHHOCTEHN 10
OMOJIOTHH C UCTIOJIb30BaHUEM 000pyoBaHMs LieHTpa «Touka pocTamy.

3. Mup3oes C.C. AkTuBH3aIMs I03HABATEIbHOIO MHTEpeca ydamumxcs / buonorus B mkoine, 2007. Neb

4. Cenesko I'.K. CoBpemeHnHble 0Opa3oBarenbHble TexHoMoruu. M.: 1998.

5. Cenesko I'.K. DHmmknonenus obpazoBaTenbHBIX TexHOJIOTHUH, T.1. M.: HUM mKOIBHBIX TEXHOJOTHH,
2006.

6. Tymmna W.A. Mcnons30BaHNe KOMITBIOTEPHBIX TEXHOJIOTUH B 00ydeHun Ouosnoruu // IlepBoe ceHTsOps.
buonorus, 2003, Ne27-28.

OUPPOBBIE ObPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., iBanoBa T.B., Kanmunosa I'.C. buonorus. [Tnanupyemsie pe3ynbrarel. CucteMa 3a1aHuid.
5—9 xnaccel. [Tocobue nnst yuureneit odmeoodpaszopar. opranuzanumii / [log pen. I'.C. Kosanesoi, O.b. Jlo-
ruHoBoil. — M.: [Ipocsemenue, 2017.



2. I'amontok 3.I'. buonorus. [Inanupyembie pe3yabTaThl: KapTa MPOXOXKACHUS paboyeil mporpaMMbl. 5S—6
KJIacchl: yueb. mocobue st oduieobpazosar. opranuzanuii / 3.I°. I'anontok. — M.: IIpocsemenue, 2017.

3. Xepebnona E.JI.. ET'D. buonorus: Teoperndeckue marepuainst.- CI16.: Tpuron, 2009. — 336 c.

4. Kamuauna A.A. Tloypounsie pa3zpabotku no 6uonorun «bakrepun. I'puGsl. Pactenusi», 6 kimacc. — M.:
BAKO, 2005.

5. HukumoB A.U., TlerpocoBa P.A. u ap. buonorus B tabmumax.- M.: «MJIEKCA», 1998. Hukumos A.U.,
TepemoB A.B. lunaktuyeckuii Mmarepualn o 3ooioruv. — M.: PAYD «lutanensy», 1996. — 174 c.

6. [Taceunuk B.B. buonorus. Metoanka nHIMBUAYyadIbHO-TPYNIIOBOM JearenbHOCcTH. — M.: [IpocBemnienue,
2016.

7. Naceunuk B.B. buonorus. MunuBuayansHo-rpynmoBas nesTensHocTh. [loypounsie pa3zpabotku. 5—6
KJIacchl: yuel. mocobue st odmeoopaszosar. opranusanmii / B.B. [Naceunuk. — M.: [Ipocsemenne, 2017.

8. ITaceunuk B.B., Cymatoxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku Ouonoruu. 5S—6 kiaccel: 1moco-
Oue it yaurteseit oomeobpaszoBat. opranusanuii / moxa pen. B.B. [Taceunnka. — M.: [Ipocsemenue, 2014.
9. TepemoB A.B., Poxnos B.C.. 3anumarenbHas 300JI0THs: KHUATA JJIs YYALUXCS, YUYUTENEH U poIUTENeH. -
M.: ACT —IIPECC, 1999.- 258 c.: u.

10. ®pocun B.H., CuBornazos B.W. 'oToBUMCS K eAMHOMY TOCYIapCTBEHHOMY 3K3aMeHy: Ouosorus. XKu-
BoTHBIC. — M.: [Ipoda, 2004 — 272 c.

11. Caiit ®UIIN. OtkpeIThii 0aHK 3amaHuil Ui (POPMHUPOBAHUS €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH
[DnexTponnsiii pecypc]: — URL: https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.

12. Caiit Enunas komekuus HUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB [DnekTpoHHbIH pecypc]: — URL:
http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLLECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYIOBAHUE HEHTPA «TOUKA POCTAWw:
- Muxkpockomn nugppoBoH.

- Mukponpenapartsl.

- lludposas nadoparopust mo OUOIOTHH.

- TaOnu1Ibl ¥ TUIAKATHI.

- 'epOapHbIif MaTepuai.

OBOPYJIOBAHME JIJISI ITPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT, JEMOHCT-
PAIIMIA

Komnreiotep, mpoekTtop, skpaH. CrpaBouHble TaOIUIIbl, IJIaKaThl, AJIEKTPOHHBIE MPE3EHTALNU, MOJIENH,
BJIQXKHBIE ITpenaparsl, MUKPOIpenapaTbl, MUKPOCKOIIBI, MPENAapOBaIbHbIE WUIJIbI, MUHUETHI, Yamku lleTpu,
IIPEMETHBIE CTEKJIA, TOKPOBHBIE CTEKIIA.
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