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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma «3en€Has 1abopaTopus» AETATUZUPYET COIEPHKAHUE Kypca BHEYPOU-
HOM J1eATENbHOCTH, AAET MOAPOOHOE pacIIpeieIEHUE YACOB U MOCIE10BATEIbHOCTD
U3Y4YECHUS TEM U Pa3/IeIioB.

JlanHas mporpaMMa npeHa3HadeHa i yJamuxcs 6 KJaccoB, O3BOJISIET PACILIH-
PUTh U YIIIYOUTh Y YUAIIUXCS IPAKTUUECKOE IPUMEHEHUE MTOTYYEHHBIX TEOPETHU-
YEeCKHUX 3HaHUi 1o 6uosioruu (paznen «boTaHukay).

ABTOpCKas mporpaMMa paccunTaHa Ha yJamuxcs 6 kiaaccoB Ha 34 y4eOHBIX yaca,
OpUEHTHpOBaHa Ha yriayOJeHHe U pacllupeHHe 3HAHUM, Ha pa3BUTHE JIIOOO3Ha-
TEIBbHOCTH M MHTEpeca K OMOJIOTMH, HAa COBEPIICHCTBOBAHME YMEHHMM yYaluXcs
IPOBOJAUTH OMOJIOTUYECKUHM SKCIIEPUMEHT C UCIOIb30BAaHUEM COBPEMEHHBIX IMPH-
O0pOB U 000PYI0BaHMSI LIEHTPa 00OPA30BaHUsI €CTECTBEHHO-HAYYHOUN U TEXHOJIOTHU-
YECKOW HampasieHHOCTEN « Touku pocTay.

OKCHEPUMEHT SIBISAETCS WCTOYHUKOM 3HAHUM M KPUTEPUEM UX HUCTUHHOCTH B
Hayke. KoHuenuus coBpeMeHHOro o0pa3oBaHus MOAPa3yMEBAET, YTO B yHEOHOM
JKCIIEPUMEHTE BEAYIYIO POJIb JOJDKEH 3aHATh CAMOCTOSTEIbHBIN UCCIIEA0BATENb-
CKUM YYEHUUECKHUHN DKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTATIbHBIE HCCIEOBAHUS MO OMOJIOTHH YK€ TPYIHO
peICTaBUTh 0€3 HCIOIb30BaHUs HE TOJIBKO aHAJIOTOBBIX, HO U LIU(PPOBBIX U3Me-
puTenbHBIX TpuOopoB. B ®denepasibHOM TrocyJapCTBEHHOM 00pa30BaTEIbHOM
cranaapre (PI'OC) nponucaHo, 4TO OJHUM W3 YHUBEPCAIbHBIX Y4EOHBIX JIEH-
CTBUH, IPUOOPETAEMBIX YUALTUMUCS JIOJKHO CTaTh YMEHUE «ITPOBEJICHUS OIBITOB,
IIPOCTBIX 3KCIIEPUMEHTAIBHBIX MCCIEN0BAHUM, MPAMBIX U KOCBEHHBIX U3MEPEHUN
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX TPUOOPOBY.

B ocHOBy mporpaMmebl 3a510’keHO TpuMeHeHue 1udpoBbix Jabopatopuit. Tema-
THKa MPEIIOKEHHBIX IKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OINBITOB, COOTBETCTBYET
CTPYKType MPUMEPHOI 00pa30BaTEIbHON MPOrPaMMBbI IO OMOJIOTHH, COJIEPKaHUI0
®denepalibHOTO rOCyIapCTBEHHOIO oOpa3zoBarenbHoro crasaapra (PI'OC) ocHos-

HOTO 00111eT0 00pa30BaHUS.



[upoxuii cnexkTp J1aTYMKOB IUGPOBOIi 1a0OPATOPUU MO3BOJIUT YUYAIIUMCS 3HA-
KOMUTBCSI C MapamMeTpaMu OHOJIOTMYECKOTO 3KCIEpUMEHTa HE TOJBKO Ha Kaue-
CTBEHHOM, HO M Ha KOJU4YeCTBEHHOM ypoBHe. [{udposas nabopaTopusi mo3Bour
BECTH JJINTEIbHBIN AKCIIEPUMEHT J1a’)K€ B OTCYTCTBHM JKCIIEPUMEHTATOpa, a 4a-
CTOTA UX U3MEPEHUI HEIO/IBIACTHA YEJIOBEUYECKOMY BOCIIPUSTHIO.

B mnporecce dopMHupoBaHUsS SKCIEPUMEHTANBHBIX YMEHUW YUYEHHUK OOYyUMTCS
MPE/ICTaBIATh UH(POPMAIIHIO 00 HCCIE0BaHNH B YETHIPEX BUIAX:

* B BepOaJIbHOM: OITUCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CJIOBECHYIO MOJIEIb DKCIIe-
puMeHTa, GUKCUPOBATh BHUMAaHUE Ha U3MEPSIEMBIX BETMYMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJIHATH TAOJUIbI JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOCHUS
rpaduKoB (IIpU 3TOM y YYalllUXCsl BO3HUKAET NEPBUYHOE MPEACTABICHUE O Mac-
mTadax BEJIUYHUH);

* B rpa)MUeCKOM: CTPOUTH I'paUKH MO TAOJIUYHBIM JAHHBIM, YTO AAET BO3MOXK-
HOCTb II€PEX0/1a K BBIIBHIKEHUIO TUIIOTE3 O XapAKTEPE 3aBUCUMOCTH MEXK]y BEIIH-
YyyuHaMU (TIPU 3TOM YUYUTEIb MOKA3bIBAET IPEUMYILECTBO B BU3yaIN3allMU 3aBUCH-
MOCTEH MEXITy BeIMYMHAMU, HATJISTHOCTh U MHOTOMEPHOCTH); B BUJIE€ MaTEeMaTH-
YECKUX ypaBHEHUWI: JaBaThb MAaTeMaTHYE€CKOE ONHUCAHHWE B3aUMOCBSI3U BEJIMYUH,
MareMaTuyeckoe 0000IIeHHE.

* (hopMHUPOBaAHKE UCCIIEOBATEILCKUX YMEHUH ydaluxcsl, KOTOPbIE BBIPAKAIOTCS
B CJICAYIOIIUX JECUCTBUSIX:

1. onpeneneHue NpooIeMBbl;

2. IOCTaHOBKA UCCIIEN0BATENIBCKOM 3a1a4H;

3. IJIaHUPOBAHKE PELICHUS 33]1a4H;

4. mocTpoeHHue MOoJEeH;

5. BBIJIBUKEHUE TUIIOTES;

6. DKCIIEpUMEHTaJIbHAS [IPOBEPKA TUIIOTES.

JlaHHast mporpaMma Mo3BOJISIET yIOBIETBOPUTH TO3HABATEIbHBIE HHTEPECHI YUa-
muxcs B cepe OMOJIOTUH, SKOJIOTUU U OXPaHBI 310POBbS YEJIOBEKA, CIOCOOCTBYET
(bopMHUPOBAHNIO KOMMYHUKATUBHBIX Ka4€CTB JTUYHOCTU IMKOJIHLHUKOB, PA3BUTHIO
UX TBOPYECKUX CIOCOOHOCTEH, (POPMUPOBAHHIO METANpPEAMETHBIX YMEHHU H

HABBIKOB, YHUBEPCAJIbHBIX YYEOHBIX JIEUCTBHIM.



3HAYUTENBHOE KOJMYECTBO 3aHITHIA OTBOJUTCS HA UCCIEIOBATEIBCKYIO U MPO-
€KTHYIO JIeSITEIbBHOCTh, YTO B 3HAYUTEIILHON Mepe CIIOcOOCTBYeT (hOPMHUPOBAHUIO
y IIKOJIBHUKOB PETYISTUBHBIX, KOMMYHUKATUBHBIX, THYHOCTHBIX Y Y 1. B x011€ pa-
00THI B Tpynmax ydamuecs GOpMHUPYIOT U Pa3BUBAIOT CIIOCOOHOCTH OIMPEAEIATh
TPAEKTOPHIO CBOETO PAa3BHUTHsI, CTABUTH IICNIH, 3a/1a4d, HAMEUaTh MyTH PEIICHUS,
OCYIIECTBIISITH CAMO U B3aMMOIIPOBEpKY. PaboTa Hal KOJJIEKTUBHBIMH IMPOCKTaAMHU
MO3BOJISIET MIKOJIBHUKAM TOBBIIIATh KOMMYHUKATUBHYIO KOMIETEHTHOCTh. OHH
y4JaTcsi OpraHNU30BBIBATh YIEOHOE COTPYTHUYECTBO C OJTHOKIACCHUKAMH U yUUTE-
neM, paboTaTh rpynmnamMu 1 B Mapax, HaXOAUTh 00Ilee pelieHue, pa3peniarb KOH-
(IMKTHI HA OCHOBE COTJIACOBAHUS MO3HUITUHN 1 y4ETa HHTEPECOB, (OPMYITHPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE.

HosuzHa mporpamMmbI posIBIIsIeTCS B 0COOCHHOCTSX €€ muannpoBaHus. [Iporpam-
MOH TIPEAYCMOTPEHO YepeAOBaHUE TEOPETUUYECKHUX 3aHATHH C MPAKTHUYCCKUMH,
BBITIOJIHEHHE TBOPUYECKUX pa0OT. 3HAUUTETHLHOE KOJIMYECTBO BPEMEHU OTBOJIUTCS

Ha OBJIAACHUC yIaIlIUMHCS TCXHOJIOTUH HpOGKTHOﬁ ACATCIIBHOCTH.

[EJIN M 3AJIAUM

[enssmu n3yueHus: OMOJIOTMY Ha YPOBHE OCHOBHOIO 00I1IeTO 00pa30oBaHUsl SBJIsSI-
FOTCS:

. dbopMUpOBaHHE CHCTEMbI 3HAHHMH O MpU3HAKaX M Mpolleccax KU3HEIes-
TETBLHOCTH OMOJIOTUYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3AIINY;

. dbopMUpOBaHHUE CUCTEMBI 3HAHUH 00 OCOOCHHOCTSX CTPOCHHMS, KU3HELS-
TEIHHOCTH OpPTaHU3Ma YeJIOBEKa, YCIOBUSIX COXPAHEHHUS €T0 370POBBS;

. dbopMHpOBaHUE YMEHHUI MPUMEHSATh METOIbI OMOJIOTHYCCKON HAYKH IS
W3Yy4eHUs1 OMOJIOTUYECKUX CUCTEM, B TOM YHCIIE U OPTaHU3Ma YEJIOBEKa;

. dbopmMupoBaHUE YMEHUN UCTIOJIb30BAaTh MH()OPMAIIMIO O COBPEMEHHBIX J10-
CTHIKEHUSIX B 00JaCTH OMOJIOTUU ISl OOBSICHEHHUS MPOIECCOB U SBJICHUN KUBOU
MIPUPOIBI U KUZHEIEATETLHOCTH COOCTBEHHOTO OPTaHU3Ma;

. dbopmMupoBaHUE YMEHUM OOBSICHATH POJIb OMOJIOTHU B MPAKTUUYECKOM Jiesi-
TEIHHOCTH JIIOJIeH, 3HAYeHUE OMOJOTHYECKOTO Pa3HOOOpa3us ISl COXPAHCHHUS

6I/IOC¢)CpBI, MNOCIACACTBUA ACATCIIBHOCTH YCIIOBCKA B IIPUPOAC,



. dbopMUpOBaHUE PKOJIOTUUECKON KYJIBTYPHI B LIEJISIX COXPAHEHUSI COOCTBEH-
HOTO 3JI0OPOBbSI U OXPAHBI OKPYKAIOIIEH CPEBI.

JlocTmxenue nenei ooecreunBaeTcs perneHueM cieayronmx 3AJIAY:

. npUOOpETEHNE 3HAHUI 00YUYaIOIIUMHUCS O )KMBOM MPUPOJIE, 3aKOHOMEPHO-
CTSIX CTPOCHUS, KU3HEACSITSIIbHOCTH U CPE000pa3yIoIIeii poJii OPTraHU3MOB; Ye-
JIOBEKE KaK OMOCOITMAIBLHOM CYIIECTBE; O POJU OMOJOTHUECKON HAYKH B MPAKTH-
YEeCKOM JeATCIbHOCTH JIIOJICH;

. OBJIaJICHUE YMECHHUSIMU ITPOBOJIUTH UCCIICIOBAHMS C UCIIOIh30BaHUEM OHO-
JIOTHYECKOTO 000pYAOBaHUS M HAOJIOACHUS 32 COCTOSSHUEM COOCTBEHHOT'O Opra-
HHU3Ma,

. OCBOCHHE MTPUEMOB pabOThI ¢ OMOJIOTHUYECKON HH(GOPMAIIUEH, B TOM YHCIIe
0 COBPEMEHHBIX JOCTIKEHHUSX B 00JIaCTH OUOJIOTUM, €€ aHAIN3 U KPUTUUYECKOE
OILICHMBAHUC;

. BOCIIUTaHUE OMOJIOTMYECKU U DKOJOTHUUYECKH TPAaMOTHOW JTUYHOCTH, TOTO-

BOM K COXpaHEHUIO COOCTBEHHOTO 37I0POBbsl M OXPaHbl OKPY>KAIOIIEH Cpe/Ibl.

COAEPKAHUE KYPCA

Pa3nen 1. BBeaenne (2 yaca)

HcTtopust pa3BuTHsa HayKH OOTAaHUKH KaK 4acTh OUOJIOTUH, OOBEKTOB U METO/IOB,
3HAYEHHUS B COBPEMEHHOM MHUpE. 3HAKOMCTBO IIKOJbHUKOB C OCHOBHBIMU METO-
JaMH KCCIIeI0OBaHUS U 000pyJOBaHUEM IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAY4-
HOM M TEXHOJIOTMYECKOM HarpaBiieHHOCTeN «Touku pocra». IlpaBuna noseneHus

B KaOMHETe OMOJIOTHH U B IPUPOJIe. BBOMHBIN HHCTPYKTaXK.

Pa3znen 2. PacTuTte/ibHbIE KJI€TKHM U TKAHU (/ 4acOB)

Bxirrouaet TeopeTrdecKre U MPaKTUIECKUE 3aHATHS 110 N3YYEHHUIO CTPOEHUS pac-
TUTEJIbHON KIIETKHU. Y4alluecs 3HAKOMATCA C UCTOPUEN OTKPBITUS KIETOYHOIO
CTPOEHMS, 3aCIIyIaMH BEJIMKUX €CTECTBOUCIIBITATENIEH U YUEHBIX JIeBeHTyKa, [ 'yka
JUISL pa3BUTHS LUATOJOrMU. KieTka kak OCHOBHAsl CTPYKTYpHAsi €AMHUIA PACTCHUSL.

CTpOCHI/Ie paCTPITeJIBHOﬁ KIICTKHM: KJIICTOYHAA CTCHKA, AApPO0, HUTOIJIa3Ma, BaKyOJIH,



riactubl. JKusnenestenbHocTh KieTku. Jlenenue kinetku. Kietka kak xuBast cu-
ctemMa. OCOOEHHOCTH PacTUTENbHONU KIIETKH. TkaHu pacteHui. [loHdaTHe 0 TKaHU
pacteHuil. Buapl TkaHeill: OCHOBHasi, MOKPOBHAsI, MPOBOJAIIAS, MEXaHUYECKas.
[TpuunHBI MOSBICHUS TKAHEH.

Jlabopamopnas paboma «Paccmampueanue noo MUKPOCKONOM KIEMOK KO-
HCUYDL TIYKA, MPAOECKAHYUU, TUCMbEG IN00EUN.

Jlabopamopnas paboma «Paccmampueanue noo MuKpoCKONOM pasiudHblx

pacmumeslbHblx MKaHeuy.

Pa3nen 3. Oprannl pacrenuii (13 yacoB)

CemMst Kak opraH pa3MHOXCHHSI pPacTeHHil. 3HaueHUE CEMSH B MPUPOJE U
KU3HU YeJIOBEKa. 3HAUYCHHE BOJBI M BO3/1yXa ISl IPOPACTAHUS CeMsH. 3amnac-
HbIE MMUTATEJIbHBIC BEUIECTBA CEMEHU. TeMIepaTypHbI€ YCIOBUS TPOPACTAHUS
ceMsiH. Ponib cBeta. Cpoku noceBa cemsiH. TUIlbl KOPHEBBIX CUCTEM PACTEHUM.
CrtpoeHue KOpHSI — 30HBI KOPHSI: KOHYC HapacTaHUs, BCaChIBaHUs, ITPOBE/IE-
HUs, AeJeHus1, pocTa. PocT KopHs, reoTpornu3M. Buonsmenenust Kopuei. 3Ha-
YyeHue KopHel B npupoze. JIuct, ero crpoenue u 3HaueHue BHelHee ctpoeHue
nucta. BHyTpeHHee cTpoeHue NUCTa. TUIbl )KUIKOBAHUS JINCTheB. CTpoeHune
U QYHKIIMM yCTHUIl. 3HAYCHHUE JIMCTA JJIS pacTeHUs: POTOCUHTES, UCTIapEeHNe,
razoo0MeH. Jlucromnasu, ero posb B KU3HU pacTeHus. Bugon3aMeHeHus INCThEB.
Crebenb, €ero CTpPOCHHE M 3HAUCHHE.

JlaGoparopHas pabota «CTpoeHHE CEMEHH (hacoIm.

JlaGoparopHas paboTa «Y CJIOBUS TPOPACTAHUS CEMSHY.

JlabopaTtopHas pabota «CTpoeHHe KOPHS TPOPOCTKAY.

JlaGoparopHas paboTta « BHyTpeHHEe CTpPOCHUE JIUCTa.

JlaGoparopHas paboTa « BHelHee cTpoeHHEe KOPHEBUIIA, KITyOHS, JIYKOBHUIIBD.

Pa3znen 4. OcHoBHBIE MPOLIECCHI )KU3HEIEATENbHOCTH pacTeHuii (9 4acoB)
MunepanbHOE NMUTaHHE PacTeHMI M 3HA4YeHHE BOJbL. Boma kak HeoOXxomammoe

yCIIOBUE€ MHUHEPAIbHOr0 (MOYBEHHOIrO) MHTaHus. M3BiedueHne pacTeHHEM U3



MOYBBI PACTBOPEHHBIX B BOJAE MUHEPAIBbHBIX colel. DYyHKIMS KOPHEBBIX BOJIOC-
KoB. Ilepemenienre BoAbl 1 MUHEPAIBHBIX BEIECTB MO PACTEHUIO. 3HAYEHHE MU-
HEpaAJIbHOTO (MOYBEHHOT0) MUTAaHUs. TUIBI yIOOpEHUIA U UX POJIb B KU3HU pacTe-
HUA. DKOJOTMYECKUE TPYIIIBI PACTEHHI IT0 OTHOLIEHHUIO K Bojie. Bo3aymiHoe nura-
HUE pacTeHud — (oTocuHTE3 Y CIOBUSA 00pa30BaHUs OPraHUYECKUX BELIECTB B
pacteHuu. 3eiéHble pacTeHus — aBTOTpodbl. ['eTepoTpodsl Kak moTpedUTENU To-
TOBBIX OPTraHMYECKHUX BELIECTB. 3HaUeHHE (POTOCHHTE3a B MpHpoae. [pixaHue u
oOMeH BellecTB y pacTteHui Ponb nbixanust B xu3HU pacTteHui. CpaBHUTENIbHAS
XapaKTEepUCTHKa MPOLECCOB JbIXxaHus U (oTocuHTe3a. OOMEH BEIEeCTB B Opra-
HU3ME KaK BaXKHEUIMU MPU3HAK KU3HU. B3anMOCBs3b pOIIeCCOB AbIXaHus U (Ho-
TOCUHTE3A.

JlaGoparopuas paborta «llepeaBukeHre BOJBI M MHHEPAIbHBIX BEIIESCTB IO

CTEOITIO).

Pa3znen 5. Mos 3esieHas 1aboparopus (3 yaca)

BrinosHeHue U 3a1UTa MUHU-TTPOEKTOB. DKCKYPCHUS B IPUPOY.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

OcBoenue yueOoHoro npeameta « buosnorus» Ha ypoBHE OCHOBHOT'O 00111€T0 00pa-
30BaHMS JIOJDKHO OOECIEYMBATH JOCTHIKEHHUE CIICIYIONIUX JTUYHOCTHBIX, METa-

MPEAMETHBIX M MPEMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe éocnumanue:

. OTHOUIEHUE K OMOJIOTMU KaK K BAKHOM COCTABIISIFOUIEH KYJBTYpbl, TOp-
JOCTh 32 BKJIaJ POCCUMCKUX M COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOW OHOIOTH-
YECKOM HaYKHU.

I'pasicoanckoe éocnumanue:

. TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM JEATEIBHOCTH MPH BBIIIOJIHE-
HUW HCCIIEOBAHUM M NPOEKTOB, CTPEMJICHHE K B3aMMONIOHUMAHHIO M B3aUMOIIO-

MOIIIH.



JlyxoeHo-upascmeennoe socnumanue:

. TOTOBHOCTH OIIEHUBATH IMOBEICHUE W TIOCTYIIKH C TIO3UIIMU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOHN KYIbTYPHI,

. MOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOTO aCIIEKTa JCSITEIIbHOCTH YEIOBEKA
B MEIUIIMHE U OMOJIOTHH.

Dcmemuueckoe eocnumanue:

. MOHUMAaHUE POJU OMOJIOTHH B (HOPMHPOBAHUU SCTETUYECKON KYIBTYPHI
JIMYHOCTH.

Ilennocmu nayunozo no3nanus:

. OpHEHTAIUS Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHUN 00 OC-
HOBHBIX OHOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35IX YEIOBEKA C MPUPOTHOM

Y COLIMATIBLHOM CPEJION;

. NOHUMAaHUE PoJid OMOJIOTUYECKON HAyKu B (POPMUPOBAHUHU HAYYHOT'O MU-
POBO33PEHUS;
. pa3BUTHE HAYYHOU JTH0003HATENBHOCTH, HHTEPECA K OMOJIOTUYECKON HayKe,

HaBBIKOB HCCJIEI0BATENBCKON JESITEIbHOCTH.

Dopmuposanue Kyapmypol 300p06bA:

. OTBETCTBEHHOE OTHOLLIEHUE K CBOEMY 37]0POBbIO U YCTAHOBKA Ha 37J0POBBIii
o0pa3 XHU3HH (3I0pOBOE MUTAHUE, COOIOCHIE TMTHEHNYECKUX MPaBUII U HOPM,
cOamaHCUPOBAHHBIN PEXHUM 3aHATUN W OTIbIXa, peryisipHas (u3nuecKas aKTHB-
HOCTb);

. OCO3HaHUE MOCJIECACTBUI U HETIPUSATHE BPEIHBIX MPUBBIUEK (YIIOTpeOieHne
AJIKOT0J1s, HAPKOTUKOB, KypeHHUE) U UHBIX (hOpM Bpea aiist GU3MIEeCKOro U MCUxu-
YECKOI'0 3/10POBbS;

. cOOJII0/IeHUE MPaBUIT 0€30MIaCHOCTH, B TOM UK CJI€ HABBIKK 0€30MaCHOTO T0-
BEJCHUS B IIPUPOTHOMN CpELIE;

. c(hOpMHPOBAHHOCTH HaBbIKA pe(IICKCUH, YIIPABICHUE COOCTBEHHBIM dMO-
[IMOHAJIBHBIM COCTOSIHUEM.

Tpyooeoe eocnumanue:



. aKTUBHOE YYacCTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIbI, TOPO/ia, Kpasi) OMOJIOTMYECKOM M IKOJIOTUYECKOM HANIPaBICHHOCTH, UHTE-
pec K MpakTUYECKOMY M3YyUYEeHHIO TpodeccHil, CBI3aHHbBIX ¢ OMOJIOTHEH.

IKonozuueckoe socnumanue:

. OpUEHTalUs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHUW MPU PEIICHUH 3a]a4

B 00JIaCTH OKPY>KaIOIIEH Cpebl;

. OCO3HAHME 3KOJIOTHYECKHUX MPOOJIEM U MyTEN UX PELICHUS;
. TOTOBHOCTh K YYacCTHIO B IPAKTHYECKOM IEATEIBHOCTH HKOJIOTHUYECKOM
HaIPaBJICHHOCTH.

Aoanmauyus 00yuarue2oca K UIMEHAIWUMCA YCI08UAM COUUATbHOU U NPU-
POOHOIL cpeodbl:

. aZIcKBaTHAs OLICHKA U3MEHSAIOIIUXCS YCIOBUM;

. NPUHATUE peleHUs (MHAUBUIYABHOE, B TPYNIIE) B U3MEHSIOLIUXCS YCII0-
BUSIX HA OCHOBAHUU aHaJIM3a OMOJ0ornyeckor nHpopMaluy;

. IJIAaHUPOBAHKE ACHCTBUI B HOBOM CUTyallu HA OCHOBaHUH 3HaAHUI OMOJI0-

THYECKUX 3aKOHOMEPHOCTEM.

METAIIPEAMETHBIE PE3YJIBTATDBI

YHuBepcaJibHbIe N0O3HABATEJIbHbIE AelCTBUS

ba3zoevie nozuueckue oeiicmeus:

. BBISIBJISITh M XapaKTePU30BaATh CYIIECTBEHHbIC MPU3HAKKA OMOJIOTMYECKUX
00BEKTOB (SIBIICHUN );

. yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIUA OMOTOTUIECKUX
00BEKTOB (SIBJICHUM, TTPOIIECCOB), OCHOBAHMS I 000OIIEHUS U CpaBHEHUSI, KpU-
TE€pPUU MPOBOAUMOTO aHAJIN3A;

. C YYETOM MPEITI0KEHHON OMOIOTHYECKOM 3a1a4M BBISBIISTH 3aKOHOMEPHO-
CTH U MIPOTUBOPEUHUSI B paccMaTpUBaeMbIX (pakTax v HAOIIOJECHUSIX; TIpeaJiaraTh
KPUTEPUHU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

. BBISIBIIATDH IeULIIMTHI HH(DOPMAIUH, JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS

MOCTaBJICHHOM 3a/1a4H;



. BBISIBJISATh PUYMHHO-CIIEJICTBEHHBIE CBSA3U MIPU U3YYEHUH OMOJIOTHYECKUX
SIBJIEHUU U MIPOIIECCOB; AEaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JICTYKTUBHBIX U UHYK-
TUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUEHHUI 110 aHAJIOTHH, (OpMYyITUpOBaTh TUIIO-
T€3bl O B3aUMOCBS3SIX;

. CaMOCTOSITETILHO BEIOMPATh CIIOCO0 pelleHus yueOHOM OMOJIOrMuecKom 3a-
nauu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEILICHHUS, BEIOUpPATh HAaMOOJIee MOIX0 s~
IUH ¢ Y4ETOM CaMOCTOSITEIBHO BBICICHHBIX KPUTEPUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

. MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;

. bopMyIHpOBATH BOMPOCHL, GPUKCUPYIOIIUE PA3PHIB MEXKIY PEATHHBIM U JKe-
JATENbHBIM COCTOSIHUEM CHUTYalluH, O0OBEKTa, U CAMOCTOSITEILHO YCTaHABIUBAThH
MCKOMOE U JIAaHHOE;

. dbopmMupoBaTh TUNOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXIEHUM, apry-
MEHTHPOBATH CBOIO MMO3UIUIO, MHEHUE;

. MPOBOJUTH MO CAMOCTOSITEIBLHO COCTABJICHHOMY IJIaHy HaOJt0JIeHUE, He-
CJIOKHBIN OMOJIOTMYECKHI SKCIIEPUMEHT, HEOOBIIIOE UCCIIEIOBAHNUE TI0 YCTAHOB-
JIEHUIO0 0COOEHHOCTEN OMOIOrH4YecKOro 00beKTa (mpouecca) u3y4eHus, (pUUUHHO-
CJICICTBEHHBIX CBSI3€U U 3aBUCUMOCTEN OMOJIOTMYECKUX 0OBEKTOB MEXTY COOOi;

. OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIINIO, TTOTYICH-
HYIO B XOJI€ HAOJIIOJICHUS U DKCIIEPUMEHTA;

. CaMOCTOATENHEHO (HOPMYTUPOBATH 0OOOIIICHUS U BBIBOJIBI MO PE3YJIbTATAM
MPOBEAEHHOTO HAOIIOICHHU S, SKCTIEPUMEHTA, BJIa/IETh MHCTPYMEHTAMHU OIICHKH J10-
CTOBEPHOCTH TOJTYUYEHHBIX BBHIBOJIOB U 000O0IIEHUIA;

. MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHINIee pa3BUTHE OMOJIOTHYECKUX TIPO-
IIECCOB M UX TOCJICICTBUS B aHAJIOTMYHBIX WUJIU CXOJHBIX CUTYaIIUsIX, a TAKXKE BbI-
JIBUTaTh MPEIOJI0KEHUS 00 UX PA3BUTHUU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmanuei:

. NPUMEHSTH Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI U 3aMpOChl MIPU MOUCKE U
otOope Orosornueckoi HHGOPMAIMH WK JAHHBIX U3 UCTOYHUKOB C yU4ETOM Mpe/-

JI0’KEHHOM yueOHON OMOJIOTUYECKOM 3a1a4H;



. BbIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U HUHTEPIIPETUPOBATH OHO-
JIOTHYECKYI0 HH(OPMALIUIO PA3TUYHBIX BUJOB U (DOPM IMpeICTaBICHHUS;

. HaXOAUTh CXOJHbIE apIryMEHTHI (OATBEPKAAIOIINE WM ONPOBEPraIOLIIe
OJIHY U Ty € HJICI0, BEPCHIO) B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

. CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMYy TpecTaBiaeHus UHDOP-
Mal U WUTIOCTPUPOBATH PEIIAEMble 3a/1a4ll HECJIOKHBIMU CXEMaMHU, uarpam-
MaMU, HHOM TpaduKoil 1 UX KOMOUHAIUSMU;

. OLICHUBATh HAAEXKHOCTb OMOJIOIMYECKONM HMH(OpPMAIMU MO KPUTEPUSM,
NPEJI0KEHHBIM YUUTENIEM WIH C(HOPMYITHMPOBAHHBIM CAMOCTOSITENBHO;

. 3aIlIOMHUHATh U CUCTEMATU3UPOBATH OMOJIIOTMYECKYI0 HH(POPMALIHIO.

YHuBepcajibHble KOMMYHUKATHBHBIC 1CHCTBUS

Obwenue.

. BOCIIPUHUMATh U (HOPMYJIUPOBATh CYKICHHUSI, BBIPAKAaTh 3MOLIMHA B MPO-
I[eCCE BBINIOJHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;

. BBIpaKaTh ce0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

. pacrno3HaBaTh HeBepOaJbHbIE CPeICTBA OOIIEHUS, TOHUMATh 3HAYE€HUE CO-
LMaJbHBIX 3HAKOB, 3HATh U PACIIO3HABATh MPEANOCHUIKM KOH(DIMKTHBIX CUTYyalHi
U CMATYATh KOH(JIMKTHI, BECTH IEPETOBOPHI;

. NIOHUMAaTh HAMEPEHUS IPYTUX, IPOSBIISITh YBAXKUTEIBHOE OTHOLIEHHE K CO-
OeceTHUKY U B KOPPEKTHOM (hopme POpMyIHpPOBATH CBOM BO3PAKEHUS;

. B XOJI€ JMaJIOTa /WK AUCKYCCUU 337aBaTh BOIIPOCHI IO CYIIECTBY 00CYX-
JaeMoi OMOJIOTHMYECKOM TeMbl M BBICKA3bIBATH HICH, HAICJICHHbIE Ha pEILICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroenaTeIbHOCTH OOIICHUS;

. COIOCTABIISATh CBOM CYXACHUS C CYXXICHHSMHU JIPYTUX YYaCTHHUKOB JMa-
jora, oOHapy>KUBaTh PAa3JIMUME U CXOJCTBO MO3UIUH;

. nyOJUYHO TMPEACTaBIATh PE3YJbTAaThl BBIIOJHEHHOTO OHOJIOTMYECKOTro
OTbITA (AKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

. CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIUICHUS C yUETOM 3aj1a4 IPE3€H-
TaIlMl U OCOOCHHOCTEH ayAUTOPUU U B COOTBETCTBHH C HUM COCTABJISITh YCTHBIE U
NUCbMEHHBIE TEKCTBI C UCIOIb30BAaHUEM WJUTFOCTPATUBHBIX MaTEpUAIOB.

Coemecmuasn deamebHoCmb (COMPyOHUUECH80):



. IIOHMMATh U UCTI0JIb30BAaTh IPEUMYIIIECTBA KOMAaH/IHOW U MHIMBHUIYaJIbHOU
pabOThI IPU PEIICHUH KOHKPETHOW OMOJIOTHYECKOM

. npoOemMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHSI TPYMIOBBIX
¢dbopM B3aMMOACHCTBUS TIPHU PEIICHUHN TTOCTABIICHHON yU4eOHOM 3a1a4H;

. MIPUHUMATH 1€]1b COBMECTHOM JIESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH JECH-
CTBUA 10 €€ TOCTHXKEHUIO: PACTIPEIEISTh POJIH, JOTOBAPUBATHCA, 00CYkAaTh MPO-
1I€CC U pe3yJIbTaT COBMECTHOM pabOThl; YMETh 0000IIaTh MHEHUS HECKOJIBKUX JIIO-
Jed, TPOSIBISATh TOTOBHOCTh PYKOBOAUTD, BBIITOJIHAT TOPYYEHHUS, IOTUYNHATHCS;

. IJIAHUPOBATHh OPraHU3AIMIO0 COBMECTHOM palbOThI, ONPEACNIATh CBOIO POJIb
(c yuéToM MpennoyTeHu U BOZMOKHOCTEW BCEX YYaCTHUKOB B3aUMOJEHCTBUS),
pacmpenesnsaTh 3a/lauyu MEX1y YeHaMU KOMaH/Ibl, y9acTBOBaTh B IPYIIOBBIX Qop-
Max paboThl (00CyX)IeHUs, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIC);

. BBITIOJTHSTH CBOIO YacTh pabOTHhI, IOCTUTaTh KAUECTBEHHOI'O pe3yJibTara 1o
CBOEMY HaIIPaBJICHUIO U KOOPAMHUPOBATh CBOU AEHCTBUS C IPYTUMU WICHAMH KO-
MaH/Ibl;

. OIICHMBATh Kau€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHSIM, Ca-
MOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHUMOJICHCTBUSI; CPABHUBATh
pPE3yJIbTATHI C UCXOIHOM 3a/1a4eil U BKJIA] KKJI0r0 WIEHAa KOMAHAbl B IOCTUKEHHE
pEe3yNbTaTOB, Pa3AeiATh chepy OTBETCTBEHHOCTH W TMPOSIBISITH TOTOBHOCTH K
MPEIOCTABJIECHUIO OTYETA MEPE TPYIIION;

. OBJIAJICTh CUCTEMOM YHUBEPCAIBHBIX KOMMYHUKATUBHBIX JEUCTBUN, KOTO-
past obecrieunBaeT ChOPMUPOBAHHOCTH COIMATILHBIX HABBIKOB 1 IMOIIMOHATILHOTO
MHTEJIJIEKTa 00yJaroIuXCsl.

YHuBepcaJbHbIe peryasiTuBHbIC 1eCTBUS

Camoopzanuzayusn:

. BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B dKU3HEHHBIX U YYEOHBIX CUTYaIUsX,
UCIIONIh3Ysl OMOJIOTUYECKUE 3HAHMUS;

. OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATUS PEIICHUH (MHIUBH-

NyallbHOE, IPUHATHE PEUIEHUS B TpyNIle, IPUHIATHE PELIEHUI TPYNION);



. CaMOCTOSITENILHO COCTABJIATh aJITOPUTM PEUIEHUs 3aaul (WJIM €ro 4acTh),
BBIOMpaTh CrOco0 pelieHus: yd4eOHON OMOJIOrMuecKkoi 3ajauu ¢ y4€ToM HMEIo-
IIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh Ipejyiarae-
MBbI€ BAPUAHTHI PELICHUN;

. COCTaBIIATh IJIaH JACUCTBUHU (IJIaH peaau3allid HaMEYEHHOTO aJTrOpUTMa
pEILIeHNUs1), KOPPEKTUPOBATh MPEAJIOKEHHBIM aIrOpUTM C YUETOM MOJIYUYEHHUS HO-
BBIX OMOJIOTHYECKUX 3HAHUN 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

. Jies1aTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (peghrexcus):

. BJIAJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEQIIEKCHH;
. JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUuU U IpeJuiaraTh IJIaH €€ N3MEHEHNUS;
. YUUTHIBATh KOHTEKCT M MPEJBUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUK-

HYTh NPU PEIICHUH Y4eOHOM OMOJIOTHYECKOW 3a/lauu, alalTUPOBATh PEUICHUE K
MEHSIOIIUMCS O0CTOSITENIbCTBAM;

. OOBSICHSITh MPUUYMHBI JJOCTUKEHUS (HEIOCTUXKEHMSI) PEe3YJIbTATOB JEATEIb-
HOCTH, JIJaBaTh OIEHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOJIUTh NMO3UTUBHOE B
MPOM3OIIEAIIEH CUTYAllUH;

. BHOCUTHh KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBHUSIM.

3MOL(MOHa./'leblﬁ unmesiekm.

° pas3in4aTtb, HA3bIBATh U ynpaBHHTI) CO6CTB€HHBIMI/I OMOIHUSAMHA U ODMOILIUAMU
JIPYTHX;

. BBIABJIATE U aHAJIM3UPOBATH IIPUYNHEBI 3MOHHI>1;

. CTaBUTH ce6;1 Ha MCECTO I[perI‘O YCJIOBCKA, TIOHUMAaTh MOTHUBBI U HaMepe-

HUS JIPyToro;
. PETYINPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.
Ipunamue ceda u opyzux:
. OCO3HAHHO OTHOCHUTBCA K APYTrOMY UEJIOBEKY, €r0 MHEHHIO;
. MPU3HABATh CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBo JAPYroro;

. OTKPBITOCTh Ce0€ U JPYTHUM;



. OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

. OBJIQJICTh CUCTEMOIN YHHUBEPCAIbHBIX YYEOHBIX PEryISITHUBHBIX ACHCTBHIA,
KOTOpas obecrneurnBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYT-
PEHHSIA MO3ULHUA JTUYHOCTH), U )KM3HEHHBIX HABBIKOB JJUYHOCTHU (YIpPaBJIEHUS CO-

001, CaMOTUCITUIIINHBI, YCTOWYUBOTO MOBEACHU).

HPEIMETHBIE PE3YJIBTATHI

. XapaKTepu30BaTh OOTAaHUKY Kak OHMOJOTMYECKYIO HayKy, €€ paslienbl U
CBSI3U C IPYTUMH HAyKaMH U TEXHUKOM;

. MPUBOJUTH NMPUMEPHI BKJIaJa poccuiickux (B Tom umcie B. B. Jlokyuaes,
K. A. Tumupszes, C. I'. HaBamun) u 3apy0exHbix yu€Hbix (B ToM yucie P. I'yk,
M. Manbnuru) B pa3BUTHE HAYK O PACTEHHSIX;

. MPUMEHSTH OMOJIOTUYECKHE TEPMHUHBI U TTOHATHUS (B TOM YKCIie: OOTaHHKA,
pacTUTENIbHAS KJIETKA, PACTUTEIbHAs TKaHb, OPraHbl PaCTEHHM, CHCTEMA OPTaHOB
pacTeHus: KOpeHb, MOOET MoYKa, JUCT, BUIOU3MEHEHHBIE OpraHbl, IBETOK, IO/,
CeMsl, paCTUTEIbHBIN OpraHW3M, MUHEpAIbHOE MUTaHUE, (DOTOCUHTE3, JbIXaHUE,
pOCT, pa3BUTHE, Pa3MHOKEHHE, KIIOH, Pa3ApakUMOCTh) B COOTBETCTBUU C NTOCTAB-
JICHHOM 3aj1aueii ¥ B KOHTEKCTE;

. ONMCBHIBATh CTPOCHHE W JKU3HEIAEATEIBHOCTh PACTUTEIBHOIO OpraHM3Ma
(Ha mpuMepe MOKPHITOCEMEHHBIX WJIM IIBETKOBBIX): TMOIJIONIEHHWE BOJbI U MHUHE-
paibHOE MUTaHue, POTOCUHTE3, AbIXaHUE, TPAHCIIOPT BELIECTB, POCT, PAa3MHOMKE-
HUE, pPa3BUTHE; CBSI3b CTPOCHUS BET€TATUBHBIX M TEHEPATUBHBIX OPTraHOB PACTCHUI
¢ X QYHKIUSMU;

. pas3nuyaTh U OMHUCHIBATH KUBbIC U TepOapHbIC dK3EMIUISIPhI PACTEHUN T10
3aJIaHHOMY IUJIaHy, YaCTU PAaCTeHUU MO U300paXKEHUsIM, CXEMaM, MOJIEISM, MYJIs-
®KaM, pelibe(PHBIM TadIHIaMm;

. XapaKTepU30BaTh MPU3HAKA PACTCHUHN, YPOBHU OPraHU3ALMU PACTUTEIb-
HOT'O OpraHU3Ma, YaCTH PACTCHUI: KJIETKH, TKAHU, OPraHbl, CHCTEMbI OPraHOB, Op-
raHu3M;

. CpPaBHUBATh PACTUTENIbHbIE TKAHU U OPTaHbl PACTEHUN MEXAY COOOM;



. BBITNIOJIHATH IPAKTUYECKKE U TabopaTopHbie paboThl 0 Mopdosoruu u ¢pu-
3MOJIOTUW PACTEHUH, B TOM YHCIIe PAOOTHI C MUKPOCKOIIOM C TTOCTOSITHHBIMHU ((DHK-
CUPOBAHHBIMU) U BPEMEHHBIMU MUKpOIIpENapaTaMu, UCCIIEI0BATEIbCKUE PAOOTHI
C MCTIOIb30BaHUEM NMPUOOPOB U MHCTPYMEHTOB UG POBOI 1abopaTopuy;

. XapaKTepU30BaTh MPOLIECCHI KUIHEACITETLHOCTH PACTECHHI: MOTJIOICHHIE
BOJIbl 1 MUHEPAJIIbHOE NMUTAaHKUE, (POTOCUHTE3, IbIXaHUE, POCT, PA3BUTHE, CIIOCOOBI
€CTECTBEHHOTO U MCKYCCTBEHHOTO BET€TATHBHOTO Pa3MHOXKEHUS; CEMEHHOE pa3-
MHOKEHHE (Ha MIPUMEPE MOKPHITOCEMEHHBIX, I I[BETKOBBIX);

. BBISIBIIATH IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXKIY CTPOCHUEM U (YHKIIU-
SIMHM TKaHEH ¥ OPTaHOB PACTEHUH, CTPOSHUEM U KU3HEIEATCIbHOCTHIO PACTCHUI

. KJIaCCU(UIIMPOBATH PACTEHUS U MX YACTH MO PA3HBIM OCHOBAHUSIM;

. OOBSICHATH POJIb PACTEHUH B IPUPO/IE U KU3HU YeTIOBEKa: 3HaUeHHE (POoTo-
CHHTE3a B IIPUPOJIC U B KU3HU YEJIOBEKA; OMOIOTUYECKOE U XO3IHCTBEHHOE 3HaYe-
HUE BUJIOM3MEHEHHBIX ITOOETOB; X035ICTBEHHOE 3HAUCHHUE BET€TATUBHOTO Pa3MHO-
KEHUS,

. MPUMEHSTH MOJyUYCHHbBIE 3HAHUS JIJIS BBIPAIIMBAHMS U PA3MHOKECHHS KYJITb-
TYPHBIX PACTEHUN;

. UCTIONIb30BaTh METOJbI OMOJIOTHH: MPOBOJIUTH HAOIIOACHUS 3a pacTeHH-
MM, OTMHUCHIBaTh PACTEHUS M HUX YACTH, CTABUTH MPOCTEHIINE OUOIOTHYECKUE
OTIBITHI M SKCTICPUMECHTHI;

. coOJII01aTh MpaBuIia 6€30MacHOro TPy/a Mpy padoTe ¢ yd4eOHbIM U Tabopa-
TOPHBIM 000PYAOBaHHEM, XUMUYECKOM MOCYI0H B COOTBETCTBUU C MHCTPYKITUSIMHU
Ha YpPOKE U BO BHEYPOUHOU JESTEIbHOCTH;

. JEMOHCTPUPOBATH HA KOHKPETHBIX MPUMEpaxX CBSI3b 3HAHUI OHWOJIOTHHU CO
3HAHUSAMH 110 MaTeMaTHKe, Teorpaduu, TEXHOJIOTHH, MPEAMETOB TYMaHUTAPHOTO
ITUKJIA, Pa3IMYHBIMU BUJIaMU UCKYCCTBA;

. BIAJCTh TpUEMaMu paboThl ¢ Oroornyeckoit nudopmarimeit: hopMyIupo-
BaTh OCHOBAHUS JJI U3BJICUECHHS M 00001IeHUsT HHDOPMAIMU U3 JBYX UCTOYHU-
KOB; ITPe00pa30BbIBaTh HH(POPMAIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIICHMS], TPAMOTHO UCIIOJIb3YsI TOHS-

TUIHBIN anmapaTt U3y4aeMoro pasjesia OuoJoruu.



TEMATHYECKOE INTAHUPOBAHUE

No| HaumenoBanne paj KosuvecTBo yacon Jarta usydyenusi | JjekTpoHHubie (uudposbie) oOpa3oBa-

n/ [€10B M TeM IpPQ poaro nabopaTop- reJibHbIe pecypchl

g [PAMME HbIe paGoThI

1 | Brenenue 2 1 DIIeKTPOHHOE TPHIOKEHHUE K ydeO-
HUKY; SJICKTPOHHBIE IPE3CHTALINN; Ma-
repuaibHO-TEXHUUECKas 0asza IeHTpa
<T'ouka pocra»

2 | PacturenpHbie | 7 2 DNEeKTPOHHOE MPWIOKEHHUE K yueO-

KIICTKH U TKaHU

HUKY; 2JICKTPOHHBIC ITPE3CHTAIUH; Ma-
repuagbHO-TEXHUYECKas 0a3a IeHTpa
(Touka pocTa»; OTKpBITbIN OaHK 3a/1a-
HUM 1711 GOPMHUPOBAHUS €CTECTBEHHO-
HAay4YHOH TIPaMOTHOCTH [DIEKTPOH-
HBIN pecypcl: — URL:
nttps://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenkiyestestvennonauchnoy-

gramotnosti; cait EquHas KoJUIeKIus
MUGPOBBIX 00pa30BaTEIbHBIX PECYp-
coB [DnexTpoHHBIN pecypc]: — URL:

nttp://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
http://school-collection.edu.ru/catalog

3 | Opranbel pacre-

HII

13

DNEeKTPOHHOE MPUJIOKEHUE K yueO-
HUKY; 2JICKTPOHHBIEC TPE3CHTAIUU; Ma-
repuaibHO-TeXHUYEecKas 0a3a LeHTpa
(Touka pocTa»; OTKpBIThIN OaHK 3aja-
HUH 1151 QOPMUPOBAHMS €CTECTBEHHO-
HAy4HOW TIpPaMOTHOCTH [DIEKTPOH-
HBIN pecypcl]: o URL:
nttps://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenkiyestestvennonauchnoy-

gramotnosti; cait Equnas KoJIeKius
MU(PPOBBIX 00pa30BaTENbHBIX pPECYp-
coB [DnekTpoHHbI pecypc]: — URL:

nttp://school-collection.edu.ru/catalog

4 | OCHOBHBIE TIPO-
[IECChI JKU3HEIEsI-
reIbHOCTA pacTe-

HI

DNEeKTPOHHOE MPUIIOKEHUE K y4eO-
HUKY; JICKTPOHHBIE IPE3CHTALINN; Ma-
repuajibHO-TEXHUUYECKas 0asza IeHTpa
(Touka pocTa»; OTKPBITHIN OaHK 3aja-
HUM 1711 GOPMUPOBAHUSI €CTECTBEHHO-
HAy4HOW TpPaMOTHOCTU [DIEKTPOH-
HBIN pecypcl: — URL:
nttps://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenkiyestestvennonauchnoy-

gramotnosti; caiit Enunas xoyekuus
MUGPOBBIX 00pa30BaTEILHBIX PECYp-
coB [DnekTpoHHbI pecypc]: — URL:

nttp://school-collection.edu.ru/catalog

5 | Mo 3enenas na-

Dopatopus

DJIEKTPOHHBIC MPE3CHTAIIUN

OBILEE KOJIMYE-
CTBO YACOB IIO
[IPOTPAMME

34
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Ne i/

dara mnposenae-

HUSA

Tema

Koaun4vecTBO yacon

Hcnoan3oBa-
HH1e

oOopynoBaHusi
[HeHTPAa
€CTeCTBEHHO-
HAYYHOH
HANPAaBJIEHHO-
CTH
LenTpa

Touka pocra»

Paznen 1. BBenenue (2 yaca)
1 Ucropust pazsutus | 1
HayKd OOTaHUKHU
2 OcHoBHBIE METOBI | 1 Hudposas na-
[icclieIOBaHuUs popaTtopus C
maTYuKamMu
Paznen 2. PacTuresibHbIe KJIETKHA M TKaHU (7 4acoB)
3 Ucropus otkpsiTug | 1
KJI€TOYHOTO CTpoe-
HUSI OPTaHU3MOB
4 Knerounoe ctpoe- |1 Mukpockon

HUE PACTECHUHU.

MUPPOBOI, MUK-

ponpenaparsl




JlabopamopHasi

paboma «Paccmam-
buganue nod MUKpo-
CKONOM KAeMmOK KO-
DICUYbL VKA, mpaoe-
CKAHYUU, — TUCTNbES

bI00eU)

OcHoBHBIE  TIpO-

HCCChI KHU3HCOCA-

DIIEKTPOHHBIE

raOJIvnbel U IUia-

reJIbHOCTH  KJIETKH. KaTbl
IleTIeHrE KIETKU

Ypoxk-tipoekt «Co-
3/1a€M KIIETKY»

TkaHu pacTeHUN. Muxkpockon

JlabopamopHasi
paboma «Paccmam-
buganue nod MUKpo-
CKONOM — PA3IUYHBIX
DACMUMENbHBIX

MKAHeu»

MU POBO, MUK-

ponpenaparsl

[Iprunnel noOsBIIE-

HUSA TKaHEU

Pactenne kak 1e-
[IOCTHBIN KUBOU Op-
FAHU3M, COCTOSIIUM

13 KJIETOK U TKaHEH

DJIEKTPOHHbIE
raOJIuIbel U IUia-

KaTbI

Paznen 3. Opransi pacrennii (13 yaco)




10

Ctpoenue  cemsiH
MBYJIOJIBHBIX W O]I-
HOJIOJIBHBIX ~ pacTe-
HUH.
JlabopamopHast
paboma «Cmpoenue

reMeHu ghaconuy

Hudposas na-
popaTopusi  TIO
DKOJIOTUU  (71aT-
HUK OCBEIIICHHO-
CTH, BJIAKHOCTH
i TeMIiepa-
rypsl).  DJek-
rPOHHBIE  Tal-

MUIIBI 1 I1JIaKaThI

11 3HaYCHUE CEMSH B
)KH3HH YeIIOBEKa

12 VYcnoBuss  mpopac- Hudposas na-
raHus CEMSIH. popaTopusi MO
Jlabopamopnas DKOJIOTHH  (J1aT-
paboma  «Ycnosus HUK OCBEILEHHO-
hpopacmauusi  ce- CTH, BJIAXXHOCTH
WAHY 1 TEMIIEPATypPhl)

13 3anacHple — MUTa- DIIEKTPOHHBIE
reJIbHbIE  BEIIECTBA rabJuIbl U Tija-
CEMEHH U WX POJIb B KaThbI
IpopacTaHuu  Ce-
MsiH. Cpoku moceBa
CEMSH  Pa3IUYHBIX
KyJIBTYP

14 Tunsl  KOPHEBBIX Muxkpockon

CUCTEM  PacCTECHUM.
PocT KOpHs, reoTpo-

[MHU3M

MU POBOIA, MUK-
pomnpenaparsl.
I'epbapHblii ma-

repual.




DJIEKTPOHHbBIE

raOJIMIBl U 1JIa-

KaThbI
15 CrpoeHune KopHs. Mukpockon
Jlabopamopnas MUPPOBOI, MUK-
paboma «Cmpoenue porpenaparsl.
KOPHSL NPOPOCMKA» DNEeKTPOHHbBIE
raOJIunbel U IUia-
KaThbI
16 Bunonsmenenusa DJIEKTPOHHBIE
KopHeil. 3HaueHue rabJuIbl U Ija-
KOpHEU B mpupojie KaThbI
17 Jluct u ero crpoe- Muxkpockon
Hue. Tumel )KUIKO- MG pPOBOIA, MUK-
BAHUS JIUCTHEB. porpenaparsl.
Jlabopamopnas ['epGapublii Ma-
paboma «Brnympen- repua.
Hee cmpoeHue - DJIEKTPOHHBIC
Cmay rabJuIbl U Tija-
KaThbI
18 Crpoenue u pyHk- DIIEKTPOHHBIE
MMM YCTHHUII. 3Haue- rabJIuIbl U Tij1a-
HUE JIMcTa Uil pac- KaThI
reHusi: (POTOCHHTE3,
[icTlapeHne, Ta3000-
MECH
19 Jucronan, €ro

DOJIb B )KU3HU pacTe-
Husi. Bugousmene-

HHA JIMCTBCB




20 Crebenp u ero |1l Mukpockon
CTPOEHUE. MUPPOBOI, MUK-
JlabopamopHasi boIperaparhbl.
paboma «Cmebens I'epOapHblii Ma-
DOHOOOJILHBIX U 08)- repuat.
DOIbHBIX PACTEHUL» DIIEKTPOHHBIE

raOJIMIbl U TJ1a-
KaThbI

21 Bunonzmenenus 1 ['epGapnbiii Mma-
CTeOJIs y HaJ[3eMHBIX repua.
1 TIOJ3EMHBIX Mo0e- DNEeKTPOHHBIC
[OB. raOJIMIbl U TJ1a-
JlabopamopHasi KaTbhl
paboma «BHewnee
CmpoeHue  KOpHe-
BULYA, KIIYOHS, VKO-
BULBL Y

22 Ypok-npoext «Co- |1
3TaEM  PaCTUTEITb-
HBI OpraHUu3M»

Pa3znen 4. OcHOBHBIE NPOLECCHI KU3HEAEATEIbHOCTH pacTeHuid (9 yacoB)

23 MusnepanbHoe mu- | 1
raHuEe pPAaCTEHUN U
3BHAYCHUE BOJIBI

24 [Tepemenienue 1 Hudposas na-

BOJBI W MHHEPAJIb-
HBIX BEIECTB IIO
DACTEHUI0. 3Haue-

HUC MHHCPAJIbHOI'O

popaTtopusi IO
DKOJIOTUU  (J1aT-
HUK BJIQYKHOCTH,

DCBEIIEHHOCTH )




MIOYBEHHOTO) IHTAa-
HSI.
JlabopamopHasi
paboma «llepedsu-
pIceHue 800bl U MU-
HePAabHbIX eUeCma

no cmeosnoy

25 Tunsl ynoOpenuit u
X poOJib B JKU3HU
DAaCTCHHUS

26 DKOJOTMYECKHUE DJIEKTPOHHBIC
rpynmbl  pacTeHUM rabJuIbl U Ij1a-
M0 OTHOIICHHIO K KaThbI
BOJIE

27 Bo3znymnoe nura- [udpoBas na-
HUE pacTeHu — popaTopusi MO
botocunTes. VYcio- DKOJIOTHH  (J1aT-
BUST  0OpasoBaHUS UK YTJICKHUC-
DPraHNYeCKuX  Be- 100 ra3a u Kuc-
[LIECTB B PACTCHUU mopoja)

28 3enéHple  pacre-
HUSI —  aBTOTPO(EI.
[‘erepoTpodbpl  Kak
IOTpEOUTENn TOTO-
BBIX OPTaHUYECKUX
BEIICCTB

29 3nauenue  (doro-

CUHTE3a B IPUPOJIE




30

Jlpixanue u oOMeH
BEIIECTB y pacTe-
Huit Ponp apIxanus
B JKH3HU PAaCTCHUM.

ODOMeH BelIecTB B

Hudposas na-
popaTopusi  TIO
DKOJIOTUU  (71aT-
UK YTJICKHUC-

IOro ra3a 1 KucC-

DpraHu3Me Kak Bax- 1opoJia)
HEMIIMKA ~ IPU3HAK
KU3HU
31 CpaBHuTEnbHAS DIIEKTPOHHBIE
XapaKTEPUCTUKA raOaumpl U IIa-

IPOLIECCOB AbIXaHUS
1 (oTrocuHTE3a, UX

B3aMMOCBA3b

KAaTbl

Paznea 5. 3esienas 1adoparopus (3 yaca)

32

[TonroroBka mpo-
EKTOB «MOU OMBITHI
C PAaCTEHUSIMHU B JI0-

MAITHHUX YCJIOBHAX)

33

3amura MPOEKTOB
«<Mou ombITHI C pac-
FeHUSMU B JOMalll-

HHUX YCJIOBHAX»

34

Okckypeust  «Pac-

rCHUA BOKPYI HAC»

YYEBHO-METOINYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O

MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA




1. CuBormazoB B.M. buomorus, 6 knacc/ OO0 «/IPODA», AO «M3gaTeabcTBO
IIpocsemenuey.

2. . AkumyuikuH. HeBuaumeie HUTH nipupobl.- M.: Meicib, 2005 1.-142 c.

3. Bepsunun H.M. Tlo cnenam Pobun3ona.- M., Ilpocsemienue, 1994.

4. 3anumaTtenbHble MaTepUalibl U (aKThI MO O0IIe OMOJIOTUM B BOMPOCAX U OTBE-
tax. 5-11 xiaccel / aBT.-cocT. M.M. bonnapyk, H.B., KoBbuinna. — Bonrorpan: Yuu-
tens, 2007.

5. Kpuctuan ne ioB. IlyreniectBue B Mup kuBoit kiaetku. M.: «Mup» 1987.

6. DHmkIonend A nerer. buomnorus. M.: «ABaHTa+» 1996.

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. buosnorus. 6 ki.: MmeTonuueckoe nocodue k yueonuky B. U. Cuornazosa «buo-
norus. 6 kimace» / 3. A. Tomanosa, B. M. CuBornazos. — M. : lpoda, 2019. — 336
c. — (Poccuiickuit yueOHUK).

2. bycnakoB Biagumup Bnagumuposud, [IsineeB Anexcannp Bragumuposuy Me-
ToanuYecKoe nocoodue «Peanuzaius 00pa3oBaTebHBIX IPOIPAMM €CTECTBEHHOHAYY-
HOM M TEXHOJIOTMYECKON HAIPaBIICHHOCTEH 10 OMOJIOTHH C UCTIOJIb30BaHUEM 000PY-
NOBaHUs LieHTpa « Touka poctany.

3. Mup3oeB C.C. AkTHBU3aIIMs IO3HABATEIBHOTO HHTEpeca yJamuxcs // buonorus
B 1mkoJie, 2007. Ne6

4. Cenesxko I'.K. CoBpemeHHbIe 0OpazoBaTeibHbIe TEXHOJOTUH. M.: 1998.

5. CeneBko I'.K. DHnmknonenus oOpa3oBaTenbHBIX TexHoJoruid, T.1. M.: HUU
IIKOJILHBIX TexHoJorui, 2006.

6. Tymuna U.A. Ucnonb3oBaHre KOMIbIOTEPHBIX TEXHOJIOTUH B 00y4eHUH OHOJI0-

ruu // IlepBoe centsOps. buonorus, 2003, Ne27-28.

HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBHbI CETH
HUHTEPHET



1. Boponuna I'.A., MBanoBa T.B., Kaiunosa I'.C. buonorus. [Inanupyemeie pe-
3ynbTathl. Cucrtema 3aganuil. 5S—9 knaccel. [locobue nis yunurenei o0eoopa3onar.
opranmzanuii / [log pen. I'.C. Kosanesoii, O.b. Jlorunoroii. — M.: IIpocBemienue,
2017.

2. I'anontok 3.I". buonorus. [Inanupyemble pe3yabTaThl: KapTa MPOX0XKACHHUS pabo-
yel nmporpamMMmbl. 5—6 Kiaccel: yueb. mocobue st 001eo0pa3oBaT. opraHu3aiuii /
3.I'. 'anmontok. — M.: IIpocBemenue, 2017.

3. Kepeonosa E.JI.. EI'D. buonorusi: reoperndeckue marepuansl.- CI16.: Tpurow,
2009. — 336.c.

4. Kanununa A.A. Iloypounsie pa3paboTku 1o Ouonoruu «bakrepun. I'puosi. Pac-
TeHus», 6 kiaacc. — M.: BAKO, 2005.

5. HuxumoB A.U., [TerpocoBa P.A. u nip. buonorus B Tabnumax.- M.: «MJIEKCA»,
1998. Hukumos A.U., TepemoB A.B. Jlugaktuueckuii MaTepuail 1mo 300J0TUH. —
M.: PAVD «lutangens», 1996. — 174 c.

6. Ilaceunuk B.B. buonorusa. Metonnka HHINBUAYAIBHO-TPYIIIOBOM JEATEIBHO-
ctu. — M.: IIpocenienue, 2016.

7. Ilaceunuk B.B. buonorus. UuauBuayansHO-rpynmnoBas AeATeabHOCTh. [loypou-
HBIE pa3paboTKU. S—6 Kiacchl: yuel. mocobue st 001eo0pa3oBaT. OpraHu3aimii /
B.B. Ilaceunuk. — M.: IIpocBemienue, 2017.

8. [Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku 6uoiio-
ruu. 5—6 Kacchl: mocooue aJist yuutenei o0meodpa3oBar. opraHu3aiuii / moj pe;.
B.B. Ilaceunnka. — M.: IIpocBemenue, 2014.

9. Tepemo A.B., Poxnos B.C.. 3annmarenbHas 300JI0TUS: KHUTA JJIS yJalluXxcs,
yuurenei u pogureneit.- M.: ACT — ITPECC, 1999.- 258 c.: uin.

10. ®pocun B.H., Cusornazos B.I. ['oToBUMCS K €AMHOMY rOCYy1apCTBEHHOMY JK-
3ameny: onosorus. XKusotasie. — M.: Ipoda, 2004 — 272 c.

11. Caiit ©®UIINU. OTKpbITHINM OaHK 3aAaHUN 1151 GOPMUPOBAHNUS €CTECTBEHHO-HAYY-
HOW rpamoTtHocTH [Dnekrponnbiii pecypc]: — URL: https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenkiyestestvennonauchnoy-gramotnosti.



12. Caitt Egunas kosyutekiusi nudpoBbIX 00pa30BaTeIbHBIX PECypcoB [DIIEKTPOH-

HeIl pecypc]: — URL: http://school-collection.edu.ru/catalog.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA

YYEBHOE OBOPYJTOBAHHUE

OBOPYIOBAHHME IIEHTPA «TOUKA POCTAx:

- Muxkpockon uugpoBoii.

- Muxkponpenaparsl.

- lludposas nabopaTopust O 3KOJOTUH (IaTUYMK OCBEIICHHOCTH, BIaXXHOCTHU, TEM-
nepaTyphbl, JaTYUK YTIEKUCIOTO Ta3a U KUCIOPOaa).

- DJIEKTPOHHBIE TaOIUIIbI U [JIAKATHL.

- 'epOapnbiii MmaTepua.

OBOPYJIOBAHME JIJISI IPOBEJAEHUS JIABOPATOPHBIX, ITPAKTH-
YECKHUX PABOT, IEMOHCTPAIIAN

KommbroTep, npoekTop, HHTEpakTUBHAsA nocka. CripaBouHble TaOJIMIIbI, IJIAKATHI,
AJIEKTPOHHBIE TPE3CHTAIINH, dTIEKTPOHHOE MpHiiokeHne y yueonuky (CD-nuck), mo-
JIEJIM, MHUKpPOIIpenaparsl, MUKPOCKOIIbI, MPENapoOBaIbHbIE WIJbl, NMUHILETHI, YAIIKH

[leTpu, npeaMeTHbIE CTEKIIA, TOKPOBHBIE CTEKIIA.
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