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[Iporpamma 1o BHEYPOUHOH NEATENHLHOCTH 10 OMOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi COCTaBieHa Ha ocHOBe TpeOoBaHMii K pe3yabTaraMm
OCBOEHHS OCHOBHOI 00pa30BaTeNIbHOM MPOTrpaMMBbl OCHOBHOTO OO0IIEero 00pa3oBaHus, MPEACTaBICHHBIX B DeaepaqbHOM roCy1apcTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 0011ero oOpa3oBanus, a Takke [I[pumMepHOii IporpaMMbl BOCTIUTAHHUSL.

HOACHUTEJIbBHAA 3AIIUCKA

[Iporpamma «3aHuMarenbHasi OOTaHWMKa» IETATH3UPYET COACP)KAHUE Kypca BHEYPOUHOW JEATENBHOCTH, TaeT MOAPOOHOE pacIpenesieHHe YacoB H
MOCIIEIOBATEIHLHOCTD U3YUEHHSI TEM U Pa3/IeioB.

JlaHHas Iporpamma TpeHa3HaYeHa U yJ9alIuxcsl 5-6 KJIaccoB, MO3BOJISET PACHIMPUTH M YIITyOUTh y YYaIIUXCs MPAKTUYECKOE MPUMEHEHUE TOTYyIeHHBIX
TEOPETUYECKUX 3HAHMM 1o Onostoruu (pasnen «boTaHukay).

ABTOpCKas mporpamMma paccynTaHa Ha ydammxcsi 5-6 ximaccoB Ha 34 y4eOHBIX yaca, OPHEHTUPOBAHA Ha YrIIyOJeHHWE M paclIupeHHe 3HAHWH, Ha Pa3BUTHE
T0003HATENIFHOCTH M WHTEpeca K OHOJIOTMH, HAa COBEPIICHCTBOBAHWE YMEHHH YYalIUXCS MPOBOJUTH OMOJOTHMYECKUH SKCIEPUMEHT C HCIIOJIb30BaHUEM
COBPEMEHHBIX TPUOOPOB M 000PYJOBaHMS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOH HarpaBiieHHocTel «Touku pocTtay.

DKCIIEpUMEHT SIBJISIETCS] UCTOYHUKOM 3HAHWH M KPUTEPUEM WX HMCTHHHOCTH B Hayke. KOHIIENIMs COBpEeMEHHOTO 00pa3oBaHWs IMOJPa3yMeBaeT, YTO B
y4eOHOM IKCIIEPHUMEHTE BEIYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSTEIFHBIN HCCIIEIOBATENbCKUN YICHHYECKHIA SKCTICPUMEHT.

CoBpeMeHHBIE dKCIIEPUMEHTATFHBIE UCCIIEIOBAHMS 10 OHMOJIOTHH Y)K€ TPYJHO MPEICTaBUTh O€3 MCIIOJIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO M MU(POBBIX
M3MEPUTEIBHBIX TTprOopoB. B denepanbHoM rocygapctBeHHOM obOpaszoBatenbHoM cranmapte (OI'OC) mpommcano, 4To OAHUM W3 YHUBEPCATBHBIX yUeOHBIX
NEeUCTBUM, MPHOOPETaeMbIX yYallUMHCS JTOJKHO CTaTh YMEHHUE «IIPOBEACHUS ONBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX UCCIEIOBAaHUM, MPSIMBIX U KOCBE HHBIX
M3MEpEHUH C UCII0JIb30BAHNEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIHHBIX PUOOPOBY.

B ocHOBy mporpammbl 3a0)K€HO MNpUMEHeHHe UuGpoBbIX Jabopartopuil. Temarnka NpPENIOKEHHBIX SKCIIEPUMEHTOB, KOJUYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKType NpPUMEpHON 00pa3zoBaTeNbHOI MporpaMMbl MO OHOJOTHH, coiepxaHuio DenepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTelIbHOIO
craggapra (PI'OC) ocHOBHOTO 00111€ETO OOpa30BaHMUS.

Hlupokuii cnexkTp JaT4ukoB IUGPOBOIl Ja00paTOpUX MO3BOJUT YYAIIMMCS 3HAKOMHUTHCS C IapamMeTpaMu OMOJIOTMYECKOTO SKCIEPUMEHTa HE TOJIbKO Ha
KauyeCTBEHHOM, HO U Ha KOJIMYeCTBEHHOM ypoBHe. L{udposas naboparopust mo3BOIUT BECTU UIUTEIBHBIN IKCIIEPUMEHT /1a)K€ B OTCYTCTBUHU IKCIEPUMEHTATOPA,
a 4acToTa UX U3MEPEHUH HEeMO BIaCTHA Y€JIOBEUECKOMY BOCIPHUSITHUIO.

B npouiecce hopMupoBaHus SKCIIEPUMEHTATIBHBIX YMEHUI YUYEHUK 00yYUTCS IPEACTABISATh MHPOPMALIUIO 00 HCCIeI0BAaHUU B YETHIPEX BUIAX:

* B BepOaJbHOM: OMHCHIBATH OSKCIIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJENb JKCHEPUMEHTa, (UKCUPOBATh BHUMAaHHE Ha H3MEPSIEMBIX BEIMUYMHAX,
TEPMHUHOJIOTUY;

* B TaOJIMYHOM: 3aIOJIHATH TaOJIUIbl JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS IrpauKoB (IIPU 3TOM y yJallUXCsl BO3HMKAET MEPBUYHOE MPECTABIECHUE O
MaciTabax BETUYHH);

* B rpa)M4ecKoM: CTPOUTH I'paUKU MO TaOJNYHBIM JaHHBIM, YTO JAET BO3MOXHOCTH MEPEeXo/ia K BBIABMIKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU (TIPH 3TOM YUYMTENb MMOKA3bIBaeT MPEUMYILECTBO B BU3YyaJH3allMM 3aBUCUMOCTEH MEX/1y BEIMUYMHAMM, HArJsAHOCTh U MHOTOMEPHOCTH); B BHJIE
MaTeMaTH4YEeCKUX YPAaBHEHH: JaBaTh MaTeMaTHUYECKOE OMMCAaHUE B3aMMOCBSI3HM BEJIMUMH, MaTeMaTH4eckoe 00001IeHHeE.

* (hopMHpOBaHHE UCCIIEAOBATENLCKUX YMEHUH yJaIMXCsl, KOTOPbIE BBIPAXKAIOTCS B CIEAYIOMINX JCHCTBUSX:



. oTIpeieNieHre mpoOJIeMbl;

. IOCTAHOBKA UCCIIEI0BATENIbCKOM 3aJauu;
. INIAHUPOBAHUE PEIICHUS 3a/1a4U;

. IOCTPOEHUE MOJIEIIEH;

. BBIIBUKCHHUE TUIIOTE3,
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. DKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTES.

JlaHHasi mporpaMMa I03BOJISIET YIOBJIETBOPUTH IMO3HABATEIbHBIE MHTEPECH YyUaIIUXCs B cdepe OMOJIOTHUH, DKOJOTHH W OXpaHbl 3J0POBBS UEIOBEKA,
CHoCcOOCTBYET (OPMUPOBAHHIO KOMMYHMKATHBHBIX Kade€CTB JIMYHOCTU IIKOJbHUKOB, PpAa3BUTHUI0O MX TBOPYECKUX CHOCOOHOCTEH, (POPMUPOBAHUIO
MeTanpeIMETHBIX YMEHUI 1 HaBBIKOB, YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIA.

3HauUTENbHOE KOJIMYECTBO 3aHATUN OTBOAMTCA HA MCCIENOBATENbCKYI0O W TPOEKTHYIO JAESITENbHOCTb, YTO B 3HAYUTEIBHOW MeEpe CHOCOOCTBYET
(OpPMHUPOBAHMIO Y IIKOJBHUKOB PETYISTUBHBIX, KOMMYHUKAaTHUBHBIX, JIMYHOCTHRIX YY/I. B xozxe paboTsl B rpymnmnax ydamiuecss GOpMUPYIOT U Pa3BUBAIOT
CHOCOOHOCTh OMNpPEAETATh TPAEKTOPHIO CBOETO Pa3BUTHS, CTaBUTh LIE€JM, 33/a4l, HAMEYaTh MyTHU pPEIIeHMs], OCYIIECTBIATh CaMO U B3auMMOIpoBepKy. PaboTa
HaJ KOJUIGKTUBHBIMU IPOEKTAMM II03BOJISIET UIKOJIBHUKAM TMOBBIINIATh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh. OHM ydaTcsi OpraHHM30BBIBATH YyueOHOE
COTPYIHHYECTBO C OJHOKJIACCHHUKAMU M yduTesleM, paboTaTh IpylnmaMH M B IapaX, HaXOJUTh oOllee pelleHue, paspemarbh KOH(GIMKTHI Ha OCHOBE
COTJIaCOBaHUS MO3UIMH U yu€Ta HHTEpeCcOB, (OPMYyIUPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE.

HoBusna mnporpammsl mposBiseTcss B OCOOEHHOCTSIX €€ IulaHupoBaHus. [Iporpammoil mnpegycMOTpeHO uepelnoBaHHE TEOPETUYECKUX 3aHSATUH C
IIPAKTUYECKUMH, BBIMIOJIHEHUE TBOPUYECKUX paldoT. 3HAYMTEIBHOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA OBJIAJCHHME YUYAIIMMUCS TEXHOJOTHMHM MPOEKTHOU
JESITEILHOCTH.

[EJTA W 3ATAYNT

[ensaMu n3ydeHus OGMOIOTUU HA YPOBHE OCHOBHOI'O O0IEro 00pa3oBaHUs SIBJISIOTCS:

e (opMHpOBaHUE CHUCTEMbI 3HAHUM O IPU3HAKAX U NPOIeccax KU3HEASATEIbHOCTH OMOJIOIMYECKIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluM;

e (opMHpOBaHUE CHCTEMBbI 3HAHUH 00 0OCOOCHHOCTSIX CTPOEHHUS, KHU3HEAEATEIbHOCTH OpPraHu3Ma 4eJI0BeKa, YCIOBUSAX COXPAaHEHHUS €ro 370POBbS;

e (opMHpPOBAHHE YMEHUH IPUMEHATh METO/Ibl OMOJIOTUYECKOI HAyKU JUIs U3y4eHUsl OMOJIOIMUECKHX CUCTEM, B TOM YHCJIE U OpraHu3Ma 4elloBeKa;

e  (opMHpOBaHHE YMEHHUH HCMOJb30BAaTh MH(OPMAIMIO O COBPEMEHHBIX JOCTHXKEHUSX B OOJIACTH OMOJOIMU A OOBSCHEHMs IMPOLIECCOB U SBICHUMN
KUBOU IPUPOABI U )KU3HEAESITEIBHOCTH COOCTBEHHOIO OPraHU3Ma;

e (opmMHUpoBaHHE YMEHUI OOBICHATH POJb OMOJIOTUM B MIPAKTUYECKOHN NESITEIbHOCTH JIFOJeH, 3HaUeHHEe OMOJIOIMYECKOro pa3HooOpa3us Al COXpaHEeHUs
ouocdepsl, NOCIEACTBUA JEATEIbHOCTH YEJI0BEKA B IPUPOE;

e (opMHUpPOBAHKE IKOJIOTHUECKON KYIBTYPhI B LIEJISIX COXPAaHEHUs! COOCTBEHHOTO 3/I0POBbs U OXPaHbl OKPYKAIOLIEH cpeJibl.

JlocTikeHue Leneit odecnedrnBaeTcs pemenueM cneayromux 3AJJAY:

e mpuoOpeTeHHe 3HAaHUH 00yUarOIUMUCS O JKUBOM MPHUPOJIE, 3aKOHOMEPHOCTAX CTPOCHUS, )KU3HECATEIbHOCTH U CpeiooOpa3yomeil posin OpraHu3MoB;
YeJoBeKe Kak OMOCOLMAIbHOM CYIIECTBE; O POJIM OMOJIOTHMYECKON HAYKH B MPAKTHUECKON JeITeIbHOCTH JIIOJICH;



e  OBJAJICHUE YMEHUSAMH IPOBOAUTH UCCIECJOBAHHS C HCIOJIb30BAHHEM OHOJIOTMYECKOro 0OOpYyHOBaHMS M HAONIOAEHHS 33 COCTOSIHHEM COOCTBEHHOTO
OpraHu3Ma;

e OCBOcHHE MPUEMOB pabOTHI ¢ OMonormyeckord WHGOpPMAIMEH, B TOM YHUCIIE O COBPEMEHHBIX JIOCTIIKCHHUSX B oOnacTh OMONOTuu, €€ aHamu3 u
KPUTHYECKOE OLICHUBAHMUE;

e  BOCHHUTaHUE OMOJOTUYECKU U IKOJIOTUYECKU IPAMOTHOM JTMYHOCTH, TOTOBOM K COXPAHEHHUIO COOCTBEHHOTO 3/I0POBbSI U OXPaHbl OKPYKAIOIICH CPEIbI.

COJAEPKAHME KYPCA

Paznen 1. BBenenue (2 yaca)
I/ICTOpI/Iﬂ Pa3BUTHA HAYKU 6OTaHI/IKI/I KaK 4yaCcTu 6I/IOJ'IOFI/II/I, O6’BCKTOB U MCTOO0B, 3HAUYCHUA B COBPEMCHHOM MUPC. 3HaKOMCTBO IIKOJIBHUKOB C OCHOBHBIMUA
METO/IaMH UCCIIeIOBaHUsI U 000pynoBaHueM. [IpaBuna noBeneHus B kabuHeTe OMOJIOTUU U B IpUpoae. BBOIHBIN HHCTPYKTaX.

Pazjnen 2. PacTurtesibHble KJIeTKH U TKaHHU (7 4acoB)

Brrowaer Teopernueckre W MPAKTHUECKHE 3aHATHS 10 W3YYCHHIO CTPOCHHUS PACTHUTEIBHOM KIICTKH. Y4Yalluecss 3HAKOMSTCS C HCTOPUEH OTKPBITHUSA
KJIETOYHOTO CTPOCHMUS, 3aCIyTaMH BEJIMKUX €CTECTBOMCIIBITATENeH M yU€HBIX JIeBeHryka, ['yka mis pa3Butus nurosiorud. Kietka kak OCHOBHAsI CTPYKTypHas
equHUIA pacTeHus. CTpoeHHE PACTHTENbHOW KIETKH: KJIETOYHAs CTeHKA, PO, IUTOIUIa3Ma, BAaKyOJH, TUIacTU/bl. JKU3HEnesTeIbHOCTh KIeTKHU. JleneHnue
kietkn. Kmerka kak xuBas cuctemMa. OCOOCHHOCTH pacTHTENbHOW KIETKW. TkaHuW pacteHuid. [loHaTne o TkaHW pacTteHuid. Buapl TkaHeil: OCHOBHas,
MOKPOBHAsA, MPOBOAsIIAsA, MeXaHu4ecKasl. [[puunHbI MOSBICHUS TKaHEH.

Jlabopamopnas paboma « Paccmampusanue noo MuKpockonom Kiemox KOdCuybsl 1yKd, mpaodecKaHyuu, JTUCMbes dJI00eUy.

Jlabopamopnas paboma « Paccmampusanue noo MuKpockonom pasiuyHulX pacmumenbHblX MmKAHel.

Paznen 3. Opransl pacrenuii (13 yacos)

Cems KaKk OpraH pa3MHOXKEHHSI PaCTCHHIA. 3HAUCHHE CEMSIH B NPHUPOJIC U KU3HU YeJIOBeKa. 3HAYCHUE BOJBI U BO3IyXa JUIS IPOpACTaHUs CEMsH. 3alacHbIe
MUTATEIbHBIC BEIIECTBA CEMEHH. TeMmIepaTypHbIe YCIOBHUS mpopacTaHus ceMsH. Poib cBera. Cpoku moceBa ceMsiH. THITBI KOPHEBBIX CHUCTEM PACTEHHIA.
CtpoeHre KOpHSI — 30HbI KOPHS: KOHYC HapacTaHUsl, BCAChIBAHUS, IPOBEACHUS, JCICHUs, pocTa. PocT KOpHs, reoTponusM. Bumon3smMeHeHus: KOpHel. 3HaueHue
KOpHed B mpupoje. JIuct, ero crpoeHue M 3HaueHWe BHeriHee crpoeHue jmcta. BHyTpeHHee cTpoeHue nucta. TUIbI KMIKOBaHUS JTUCTheB. CTpoeHUe U
GYHKIMYU yCThUIL. 3HAUCHHUE JIUCTA JUIS pacTeHus: (OTOCUHTE3, MCHapeHue, ra3oo00MeH. Jlucromnan, ero pojib B H3HH PACTCHUS. BUIOM3MEHEHUs JIUCTHEB.
CreOenb, ero CTpOCHUE U 3HAYCHUE.

JIaboparopHas pabota «CtpoeHue cemeHu (hacomnm.

JIabopatopHasi paboTa «Y CJIOBHS TPOPACTAHUS CEMSHY.

JIaboparopHas paboTa «CTpoeHne KOPHSI IPOPOCTKAY.

JlaboparopHas paboTa «BHyTpeHHEE CTPOCHHUE JTHCTa.

JIabopatopHas paboTta «BHelHee cTpoeHHE KOPHEBHINA, KITyOHS, TYKOBHUIIBD).



Pazaen 4. OcHOBHBIE MPOLECCHI ;KU3HEAesATeTbHOCTH pacTenuii (9 yacoB)

MuHepanbHOE THUTaHUE PACTEHUH U 3HaueHHe BOJbl. Bojga Kak HE0OX0auMOe YCIOBHE MUHEPAIBHOTO (TIOYBEHHOTO) MUTaHUs. V3BiIeueHne pacTeHreM M3
II0YBBI PACTBOPEHHBIX B BOJE MMHEpAJIbHBIX coJiel. DyHKIUSA KOPHEBBIX BOJIOCKOB. [lepemelienne Boibl 1 MUHEPAJIbHBIX BELIECTB 110 PACTEHUIO. 3HAYEHUE
MUHEPAIBHOTO (MOYBEHHOTO) MUTAaHUA. THIBI yIOOpPEeHHW W MX pOJIb B KHU3HH PAacTEHHs. DKOJIOTMYECKHE TIPYIIbl PAacTEHUH MO OTHOUICHHIO K BOJIE.
Boznymnoe nutanue pacteHuid — (GOTOCHHTE3 YCIOBUS 00pa30BaHHUS OPTaHUYECKUX BEUIECTB B PACTCHUHU. 3eNEHBIC pacTeHUS — aBTOTPodbl. ['eTrepoTpods
KaK TOTPEOUTENN TOTOBBIX OPraHMYECKMX BEIIeCTB. 3HaueHue (hoToCHHTE3a B mpupoie. JpixaHne u oOMEH BEmecTB y pacTeHuil Ponb AbIXaHHS B KU3HU

pacrenuii. CpaBHUTENbHAs XapaKTEPUCTHKA IPOIECCOB JIbIxaHUs M (ortocuHTe3a. OOMEH BEmIECTB B OpraHU3Me Kak BaXHEWIIHMHA TMPH3HAK >KU3HH.
B3anmMocBs3b nporieccoB apIxanus U GoTOCHHTE3A.

JlabopaTtopHas pabota «IlepenBmkeHne BOAbl U MUHEPAIBHBIX BEIIECTB MO CTEOIION.

Pasnen 5. Mos 3esenas ja6oparopus (3 yaca)
BrinonHenue u 3anmTa MUHU-TIPOEKTOB. DKCKYPCHS B IPUPOTY.

INIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yueOHOro npeamera «buosorus» Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUs JIOJMKHO OOECIeunBaTh JTOCTUKEHUE CIEIYIOIIUX JIUYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

HampuomuquKoe eocnumanue:

e  OTHOUIEHHE K OHMOJOTMH KaK K BaXHOW COCTaBISIOLICH KyJIbTYphl, TOPAOCTh 32 BKJIAJ POCCHUMCKMX M COBETCKUX YYEHBIX B Pa3BUTHUE MHPOBOU
OMOJIOTMYECKON HAYKH.

I'pasicoanckoe eocnumanue:

. T'OTOBHOCTh K KOHCTp}IKTI/IBHOI\/'I COBMECTHOM ACATCIIBHOCTH IIPHW BBIIIOJIHCHUU I/ICCJ'IC,I[OBaHI/Iﬁ H IIPOCKTOB, CTPEMJICHUC K B3dUMOIIOHHMAHUIO H
B3aMMOIIOMOIIIH.

ﬂyxosuo-upaecmeennoe eocnumanue:

. TOTOBHOCTb OLICHUBATH ITOBCACHUC U ITOCTYIIKH C ITO3UIUH HPAaBCTBCHHBIX HOPM U HOPM 9KOJIOTUYECKOM KYJIbTYPBI;

. IIOHUMAHHNEC 3HAYMMOCTH HPABCTBCHHOI'O ACIICKTA ACATCIIbHOCTH YCJIOBCKA B MCANIMHEC U OHOJIOTHH.

Jcmemuueckoe eocnumanue:

. IIOHUMAHUC POJIN OuoJIOrUHU B (I)OpMI/IpOBaHI/H/I 3CTETUYECKOM KYJIBTYPBI INYHOCTH.

Henuocmu HAYYHO20 NO3HAHUA:

e  OpHEHTAalMsl Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IpPEJICTaBICHUH 00 OCHOBHBIX OHMOJIOTMYECKHX 3aKOHOMEPHOCTSX, B3aHMOCBS3SX YEJIOBEKa C
IIPUPOIHOM U COLIMAIIBHOM CPENOH;



e  TOHMMAHHE POJHU OMOJIOTUYECKON HAyKH B ()OPMUPOBAHUU HAYYHOTO MUPOBO33PCHHUS,

e  pa3BHUTHE HayYHOM JIOO03HATEIHLHOCTH, HHTEPECA K OMOJIOTHYECKOH HayKe, HABBIKOB HCCIIEIOBATEIBCKOM IS TEbHOCTH.

Dopmuposanue Kyaomypol 300p06ba:

e  OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/IOPOBBIO M YCTAaHOBKA Ha 3JI0POBBIN 00pa3 )KU3HU (3I0POBOE MUTAHUE, COOMIOACHNE TUTUEHUYECKUX MPABUI U
HOPM, cOaTaHCUPOBAHHBIM PEKUM 3aHATUMN U OT/AbIXA, peryisipHas Gu3ndecKkasi akTUBHOCTH);

e  OCO3HAHHE MOCJCICTBUN U HETPUATUE BPEAHBIX NMPUBBIYCK (YIOTpEOIIEHNE aIKOTOJIsl, HAPKOTHKOB, KypeHHE) M UHBIX OpM Bpena s (PU3NIecKoro u
MICUXUYECKOTO 3/I0POBBS;

e coOoJeHre TpaBuI OE30MaCHOCTH, B TOM YMCIIC HABBIKM 0€30TIACHOTO MOBENICHHSI B TPUPOTHOMN CpEIe;

e cOpMHPOBAHHOCTH HABBIKA pedIEeKCUH, YITPABICHHE COOCTBEHHBIM AMOIIMOHAIEHBIM COCTOSTHUEM.

Tpyooeoe eocnumanue:

e AKTHUBHOE y4aCTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad (B pamMKax CEMbH, IIKOJIbI, TOPOJa, Kpas) OMOJIOTHYECKON M IKOJOTUYECKOW HAIpPaBJICHHO CTH,
WHTEpEC K MPAKTUUECKOMY HU3YUCHHIO TPOPECCHil, CBA3aHHBIX C OMOJIOTHEH.

JKonocuueckoe eocnumanue:

e  OpHEHTAIWs Ha TPUMEHEHNE OMOJIOTHUECKUX 3HAHUH TIPH PEIICHUH 3374 B 00JIaCTH OKPY)KAIOIIEH CPEIbI;

e OCO3HAHHE PKOJIOTHUECKHUX MPOOIEM U MyTeH UX PEIICHHUS;

e  TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH ACSITEIHBHOCTH YKOJIOTHIECKON HATTPABICHHOCTH.

Aoanmayusa 00yuaruiezoca K UsMEeHAUWUMCA YCA08UAM COUUATbHOU U RPUPOOHOUL cPedbl:

e  aJIeKBaTHAas OLICHKAa U3MEHSIOIINXCS YCIOBHIA;

e  MpHUHATHE pelieHus (MHAWBUIYyaIbHOE, B TPYIINE) B U3MEHSIONINXCS YCIOBUAX HA OCHOBAHUHU aHAJIM3a OMoJIorndeckoil nHdopManuu;

e  IUIAHMPOBAHHUE JCHCTBUI B HOBOW CUTYyallUM HA OCHOBAHWU 3HAHUN OMOJIOTMYECKHX 3aKOHOMEPHOCTEH.

METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHble O3HABATEIbHbIE e CTBUS

ba3zoevie nozuueckue oeiicmeus:

e  BBISBIATH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OMOJIOTUYECKUX OOBEKTOB (SIBJICHMUIA);

e  yCTaHaBIUBAaTh CYIIECTBEHHBIN MpU3HAK KIacCUPUKAUU OUOIOTHYECKUX OOBEKTOB (SIBICHUH, MPOLIECCOB), OCHOBAHUS JUIsl 0000IEHUS 1 CPaBHEHHUS,
KpUTEPHUH MTPOBOJIMMOTO aHAJIN3A;

e ¢ y4€TOM MPEJIOKEHHON OMONOTMYEeCKOW 3aJayd BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOpPEUHS B paccMaTpuBaeMblX (akTax W HaOIIOACHUSX;
npeasiaraTb KpUTEPUU AJIs BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMH;

e BBIABIATH AepULINUTH HHPOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX JUIA PEIIeHUs MOCTaBIEHHOM 3a/1auH;

e BBISBIATH MPUYMHHO-CIICACTBEHHBIE CBSI3U MPHU U3YYEHUU OMOIOTHYECKHUX SBICHUN M MPOIECCOB; JAeNaTh BHIBOJBI C MCHOIB30BaHUEM JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, yMO3aKIIIOUEHUH 10 aHAIOTUH, GOPMYITHUPOBATH THUIIOTE3bI O B3AUMOCBSI3AX;



e  CaMOCTOSITEIHHO BBIOMpATh CHOCOO pelieHus y4eOHOW OMOJIOTMYECKOU 3ajmaud (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BHIOMpaTh Hambosee
MOAXO AN ¢ Y4ETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

bazoevie uccneoosamenvckue oelicmeusn:

e  HCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TIO3HAHMSI,

e (opMyIHpoOBaTH BOIPOCH], (PUKCHPYIOIIHE pPA3PBIB MEXKAY PEATbHBIM M JKEIATeIbHBIM COCTOSHUEM CHTYallud, OOBEKTa, M CaMOCTOSTEIHHO
YCTaHABIIMBATh HCKOMOE U JAHHOE;

e (opmHpOBaTh TUTIOTE3Y 00 UICTHHHOCTH COOCTBEHHBIX CYXICHH, apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE;

e  TIPOBOJWTH MO CAMOCTOSITEIFHO COCTaBICHHOMY IUTaHY HAOIOJCHHE, HECIIOKHBIH OMOJOTHYECKUN JKCIICPUMEHT, HEOOJBIIOEC HWCCIICIOBAHHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEN OMOJIOTMUECKOT0 00beKTa (Tpoliecca) U3y4eHHs, TPUUMHHO-CIICJICTBEHHBIX CBSI3€M M 3aBUCUMOCTEN OMOJIOTMYECKHX 00OBEKTOB
MEXy CO00ii;

e  OIICHHWBATh HAa MPUMEHUMOCTH H JIOCTOBEPHOCTH HH(OPMAIIHIO, IIOTYICHHYIO B XOJI¢ HAOIFOICHUS U SKCIICPUMEHTA;

e CaMOCTOSATENHHO (HOPMYTUPOBATH O0OOIIECHUS W BBIBOJBI IO pe3yiabTaTaM IMPOBEACHHOTO HAOMIOACHUS, JKCIIEPUMEHTA, BJIAJIETh WHCTPYMECHTAMHU
OIICHKH JIOCTOBEPHOCTH TIOJTYICHHBIX BBIBOJOB U 000OIICHHUIA;

e  TIPOTHO3UPOBATH BO3MOXHOE JNalbHEHIIee pa3BUTHE OUOJOTHICCKHUX IMPOIIECCOB M UX TOCIICICTBUS B AaHAJIOTHYHBIX WM CXOJHBIX CHUTYAIHSIX, a TAaK¥Ke
BBIJIBUTATh TIPEJIIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSAX U KOHTEKCTAX.

Paboma c ungpopmavuei:

e  MPHUMEHSATHh Pa3IMYHbIE METOAbI, HHCTPYMEHTBI U 3alIPOCHI MPHU MIOUCKE U 0TOOpE Ouoornueckoi nHGOpPMAaLMK UK JaHHBIX U3 UCTOYHUKOB C YUETOM
MPEAIOKEHHON YIeOHOM OMOJIOTMYeCKO 3a1a4u;

e  BBIOMpATh, AHATTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH OMOJIOTHYECKYIO HH(POPMAIUIO pa3IMYHBIX BUJIOB U (OPM MPEICTABICHUS;

e HAXOJWUTh CXOJIHBIE aPTYMEHTHI (MIOATBEPKAAIOIINE WIIH OIPOBEPTAIOUINE OJHY U TY K€ UACI0, BEPCHIO) B Pa3IMUHbIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

e  CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (GOpPMYy MpeACTaBlIeHUs HHPOPMAIUM U WUTIOCTPUPOBATH pPEIIAEMble 3aJayd HECIONKHBIMU CXEMaMH,
auarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALIMSIMU;

e  OICHMBATh HAAEKHOCTH OUOIOTHYECKON MHPOPMALINH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOATEIHHO;

e  3allOMUHATh M CUCTEMATHU3UPOBATh OMOJIOTUYECKYIO0 HH(OPMALIUIO.

YHuBepcajibHble KOMMYHUKATHBHBIE I CTBUS

Oobwienue:

e BOCIPHUHHUMATH U GOPMYIUPOBATH CYXKACHUS, BEIPAXKATh SMOIUMH B MPOIIECCE BHIMOIHEHH I IPAKTUUECKUX U Ja00PaTOPHBIX paboT;

e BbIpaXkaTh ce0s (CBOIO TOUYKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTAX;

e  pacmo3HaBaTh HeBepOaJbHBIE CpelcTBa OOIIEHUs, MOHMUMATh 3HAYEHHE COIMAJIbHBIX 3HAKOB, 3HATh M PACIIO3HABATH MPEANOCHUIKHM KOH(DIUKTHBIX
CUTYaIMil ¥ cMsIr4aTh KOH(IUKTHI, BECTH TIEPETOBOPHL;

e  TOHUMATh HAMEPEHHUs IPYTUX, MPOSBISTH YBAXKUTEILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU Gopme GopMYyITHpPOBATH CBOM BO3PAKECHHUS;

e B XOJ€ AMaNora WWIW TUCKYCCHU 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKJaeMoOil OHMOJIOTMYECKOW TEeMbl W BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelieHrne OMOJIOTHYeCKOH 3a7]au U Mo Iep KaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;

e  COTIOCTaBISTh CBOU CYXJICHUS C CYKACHUSIMH JIPYTUX YYACTHUKOB JMAJIOTa, OOHAPYKUBAThH PA3IUYUE U CXOJCTBO MO3UIIUH;



e  MYOJMYHO MPEICTABIATH PE3yIbTATHI BHIIOJIHEHHOTO OMOJIOTHYECKOTO OMbITA (3KCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

e  CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BBICTYIUICHHUS C YYETOM 3ajady MPE3CHTAUUH U OCOOCHHOCTEH ayJUTOPHHM M B COOTBETCTBMU C HUM COCTaBIISTb
YCTHBIE Y IUCbMEHHBIE TEKCTHI C UCII0JIb30BAHUEM MIUTIOCTPATUBHBIX MATEPHAIIOB.

Coemecmuasn 0eamenbHocmy (COMpyOHUYECHE0):

e  IIOHMMATbh U UCHOJIH30BaTh NPEUMYLIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI IPU PELIEHUH KOHKPETHOM OMOJI0rn4ecKon

e mpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUS TPYNTIOBBIX ()OPM B3aUMOJICHCTBUS TIPU PEIICHUH MTOCTABICHHOW y4eOHOW 3a1a4H;

e  IIPUHHUMATH LIEJIb COBMECTHON JESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ JOCTHKEHHUIO: PaclpelessiTh poJid, J0TOBapUBaThCs, 00CyXIaTh
IpoIecC W Pe3yJabTaT COBMECTHOH pabOThI, yMeTh 0000IIaTh MHEHHSI HECKONBKHX JIFOJICH, MPOSBIATH TOTOBHOCTh PYKOBOJIHMTH, BBHIIOJHATH MOPYYCHUS,
MOAYUHSTHCS;

e IUIAHMPOBATh OPraHU3ALMI0 COBMECTHOM pabOTHI, ONpPENENsITh CBOIO poyib (C y4€TOM MpPENNoYTeHUH M BO3MOXKHOCTEH BCEX YYaCTHHUKOB
B3aUMO/JICHCTBUS), paclpeeaTh 3aa4u MEXIy WIEHaAaMU KOMaHJIbl, y4acTBOBAaTh B IPYMIOBbLIX (opMax paboTel (00Cyx1eHusi, 0OMEH MHEHUSMHU, MO3TOBBIE
LITYPMBI U UHBIE);

e  BBINOJIHATH CBOIO 4YacTh PalOTHI, JOCTUTaTh KAaYeCTBEHHOTO pe3yibTaTra MO CBOEMY HAMpaBICHUIO U KOOPAMHUPOBATH CBOM JEHCTBUS C OPYTUMU
YJIeHaMU KOMaH/Ibl;

e  OIICHMBATh KAayeCTBO CBOETr0 BKJaJa B OOWIMN MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM YYaCTHHKAMU B3aUMOJEWUCTBUS;
CpaBHMBATh PE3yJbTaThl C UCXOAHOM 3a/lauel M BKJIaJ KaKJI0TO WieHa KOMaHbl B IOCTH)KEHUE PE3yNIbTaTOB, Pa3ensiTh chepy OTBETCTBEHHOCTH U MPOSBIATh
TOTOBHOCTb K IIPEOCTABJIECHUIO OTYETA Mepe]] TPYIION;

e OBJIQJETh CUCTEMOM YHMBEPCAIBHBIX KOMMYHUKAaTHBHBIX JEHCTBHM, KoTopas oOecreunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HAaBBIKOB U
HMOLIMOHAIBHOTO UHTEIUIEKTa 00yJarOIUXCS.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopzanusayua:

e BBIABIIATH NPOOJIEMBI AJIS PEILICHUS B dKU3HEHHBIX U YU€OHBIX CUTYalUsX, UCIOJb3yd OMOJIOrHYEeCKHE 3HAHUS;

e  OpPHEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHUS pelieHUH (MHIAUBUAYalbHOE, IPUHATHE PEIIEHHs B IPYIIIE, IPUHATHE PELICHUI rpynoi);

e CAMOCTOSTENIBHO COCTABIATH QITOPUTM pellIeHUs 3afaud (WM ero 4acTh), BhIOMpaTh CHocoO pemeHust ydeOHOW OMOJOrMYecKol 3ajaduu ¢ y4éToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh IIpe/laraéMble BapUaHThI PEeLLICHHI;

e COCTaBJIATH IUIaH JEMCTBUH (IUIaH peain3aliy HaMEUEHHOI'0 aJlfOpUTMa pelIeHHs ), KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM C YUYETOM HOJIY4YEHUS
HOBBIX OMOJIOTMYECKUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM 0OBEKTE;

e  Jienath BbIOOp M OpaTh OTBETCTBEHHOCTbH 3a PELICHHUE.

Camoxonmpons (pegpnekcusn):

e  BIAJETh COCOOAMHU CAMOKOHTPOJISl, CAMOMOTHBALIUHU U PEPICKCHH;

e  JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMu U Ipe/yularaTh IUIaH €€ U3MEHEHMUS],

e  YYHUTHIBaTh KOHTEKCT U NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUU Y4eOHOU OMOIOrnYecKoi 3a1aun, aaanTUpoBaTh pelIeHue K
MEHSIOIIHUMCS 00CTOSTETBCTBAM;



e OOBSCHATH MPUYUHBI TOCTIKEHUS (HEIOCTHKEHUS) Pe3yJIbTaTOB JEATCILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOJUThH MO3UTUBHOE
B IIPOU3OLIEAIIEN CUTYALINY;

e  BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX 00OCTOSITEIICTB, M3MEHUBIITNXCS CUTYAIUH, YCTAHOBJIEHHBIX OITUOOK, BO3HUKIITUX TPYIHOCTEIH;

e  OILICHUBATh COOTBETCTBHE pe3yibTaTa LEIH U YCIOBHUSM.

ImoyuonanvHvlil uUHMeENIEKM:

e  pa3iMyaTh, HA3bIBATH M YIPABJISATH COOCTBEHHBIMH SMOIUSAMH U SMOIUSAMHU JIPYTHUX;

e BBIABJIATH U aHAIM3UPOBATH MPUUNHBI IMOIIUIA;

e  CTaBUTH CeOS HAa MECTO JAPYroro YejJOBeKa, MOHUMATh MOTHBBI 1 HAMEPEHUS JIPYroro;

e  PEryaupoBaTh CIOCOO BBHIPAKEHUS IMOIIHIA.

Ilpunamue cedsn u opycux:

e OCO3HaHHO OTHOCHUTBHCS K JIpYTOMY YEJIOBEKY, €r0 MHEHHIO;

e  MpU3HABATH CBOE MPABO Ha OIIUOKY M TAKOE K€ MPaBO APYroro;

e OTKpPBITOCTb ce€0€ U JPYyruM;

e  0OCO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

e  OBJIAJIETh CHCTEMON YHHMBEPCAJIBbHBIX yUEOHBIX PETYJSITUBHBIX NEHCTBHM, KOTOpas oOecrmeunBaeT (OPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3UIINS TUYHOCTH), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (yIPaBIEHUS COOO0M, CaMOTUCITUTIIIMHBI, YCTOWYHUBOTO TTOBEICHNS).

MHNPEIMETHBIE PE3YJIBTATHBI

e  XapakTepHu30BaTh OOTaHHKY KakK OMOJIOTMUECKYIO HayKy, €€ pa3ziesibl U CBSI3U C APYTMMH HayKaMH U TEXHHUKOM;

e  TMPUBOJUTH MPUMEPHI BKiIama poccuiickux (B ToM uucie B. B. JlokyuaeB, K. A. Tumupszes, C. I'. HapamuH) u 3apyOeKHBIX YYEHBIX (B TOM YHCIIE
P. I'yk, M. Manbsnuru) B pa3BUTHE HayK O PACTCHHUSIX;

e  MPHUMEHATh OMOJOTHYECKHE TEPMHUHBI U MOHATHS (B TOM 4YHciie: OOTaHMKA, pacTUTENIbHAsA KJIETKa, PacTUTENbHAs TKaHb, OpraHbl pacTeHHi, cucreMa
OpraHoOB pACTeHHs: KOpEHb, MOOer MoyYka, JIUCT, BUJAOM3MEHEHHBIE OpraHbl, LIBETOK, IUIOJA, CEMs, PACTUTEIbHBIA OpraHuW3M, MHUHEPAIbHOE MHTAHUE,
(boTOCUHTE3, AbIXaHUE, POCT, Pa3BUTHUE, PA3MHOKEHHUE, KJIOH, Pa3Ipa)kUMOCTh) B COOTBETCTBUU C ITOCTABIIEHHOM 3a/1a4eil U B KOHTEKCTE;

e  ONHUCHIBATh CTPOCHHUE M KU3HEACATEIHHOCTh PACTHUTENHLHOTO OpraHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX WM I[BETKOBBIX): IOIJIONICHHE BOJBI U
MUHEpaJIbHOE MTUTaHKUEe, (POTOCUHTE3, JAbIXaHUE, TPAHCIOPT BEIIECTB, POCT, PA3MHOKEHUE, PA3BUTHE; CBSA3b CTPOCHHS BET€TATUBHBIX M T'€HEPATUBHBIX OPraHOB
pacTteHuii ¢ ux QpyHKIUAMU;

e  pa3nMuaTh U ONMHUCHIBATH JKUBBIE U TepOApHBIC SK3EMIULIPHI PACTEHUH MO 3aJaHHOMY IUIaHy, YaCTH PACTEHUU MO M300paKEHHSIM, CXeMaM, MOJIENSIM,
MYJISDKaM, peibeHbIM TabaumaMm;

e  XapakKTepU30BaTh MPU3HAKU PACTEHUM, YPOBHU OpPraHU3alMHA PACTUTEIBHOIO OpraHM3Ma, YaCTH PACTEHUM: KIETKHU, TKaHU, OpraHbl, CHCTEMbI OPraHOB,
OpraHu3M;

e  CpaBHHUBATh PACTUTENIbHBIC TKAHHU U OPTaHbl PACTEHUIN MEX Ty CO00ii;



e BBINOJIHATH MPAKTUYECKHUE U JIAOOpAaTOpHBIE pabOTHI M0 MOPGOJIOTHH M (HU3UOJIOTHH PACTCHHUN, B TOM 4YHCiie pabOThl ¢ MUKPOCKOTIOM C IOCTOSTHHBIMU
(puKCUPOBAaHHBIMH) W BPEMEHHBIMH MUKpOTIpENapaTaMu, WCCIEAOBATEIbCKHE pabOThI C WCIOJIH30BAHHEM NPHOOPOB M HWHCTPYMEHTOB IU(PPOBOI
naboparopuu;

° XapaKTCpUu30BaTb MNPOUCCChI KHU3HCACATCIbHOCTH paCTeHHﬁZ MOorjiomeHrue BOAbI U MUHCPAJIIBHOC IMUTAHHUC, (1)0TOCI/IHT€3, AbIXaHUEC, POCT, pa3BUTHUC,
CIOCOOBI €CTECTBEHHOTO M HCKYCCTBEHHOTO BET€TATHBHOTO PA3MHOKEHHUS, CEMEHHOE Pa3MHOKCHHE (Ha MPpUMEpPEe MOKPHITOCEMEHHBIX, TN I[BETKOBBIX);

° BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3U MCKAY CTPOCHHEM U C];)YHKIII/UIMI/I TKaHed u OpraHoB paCTeHI/If/'I, CTPOCHUCM U KHU3HCACATCIIBHOCTHIO
pacTeHui

e KIACCH(UIIMPOBATH PACTEHUS M MX YaCTH 10 Pa3HBIM OCHOBAHUSIM;

e OOBSCHATH POJIb PACTCHUU B TIPUPOJIC U KM3HU UYEIIOBEKA: 3HaUCHUE (POTOCHHTE3a B TPUPOJIC M B )KM3HU UEJIOBEKA; OMOJOTHIECKOE M XO3SHUCTBEHHOE
3HAYCHUC BI/II[OI/ISMeHéHHI)IX HO6€FOB; XO35IIICTBEHHOE 3HAUEHUE BETSTaTUBHOI'O PA3SMHOXKCHUA,

[ MNPUMCHATH MMOJTYUCHHBIC 3HAHUWA IJI BhIpAalllUBAHUA U PAa3MHOKCHUA KYJIbTYPHBIX paCTeHHﬁ;

[ HUCITIOJIB30BAaTh METOAbBI OHMOJIOTHH: IIpOBOAUTH Ha6JIIO)ICHI/I$[ 3a paCTCHUAMMU, ONIMCBIBATHL PACTCHUA U WX YaCTH, CTABUTH HpOCTGfIHIHG OMOJIOTHYE CKUE
OIIBITBI U OKCIICPUMCHTBI;

e coOmomaTh mpaBwia O€30MACHOTO Tpyna Mpu paboTe ¢ ydeOHbIM M JTabOpaTOpPHBIM OOOPYTOBAaHHWEM, XHUMHYECKOW TOCYAOW B COOTBETCTBUU C
WHCTPYKIUSMH Ha YPOKE U BO BHEYPOUHOU JEATEILHOCTH;

[ ACMOHCTPpUPOBAThL Ha KOHKPETHBIX IpHUMEpax CBA3b 3HAHUNA OWMOJIOTMM CO 3HAHUSIMH IIO MaTe€MaTuke, reorpa(blxm, TEXHOJIOTUHU, NPEAMCTOB
T'YMaHHUTAPHOTO [UKJIA, PA3INYHBIMHA BUIAMH UCKYCCTBA;

e BianeTh nmpuémMamMu paboThl C Ouosiormueckoil mHpopmanuen: GOpMyITHpPOBATh OCHOBAHUS JJIA W3BJICUCHUS W 0000IIeHUs WHGOpMAIUK U3 JBYX
WCTOYHHUKOB; TIPe0Opa30BhIBaTh HHPOPMAIIUIO U3 OJJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e  CO3JIaBaTh MMCHMEHHBIC U YCTHBIE COOOIIEHHS, TPaMOTHO UCIIONB3Ys TIOHATUIHBIA anmapaT U3y4aeMoro pasjiena OHOJIOTHH.



TEMATNYECROE TVNTAHUPUOBAHUE

Ne | HaumeHoBaHue KoJsnyecTBo 4yacoB Hara XapakTepucTHKA BUIOB AeSITEJIbHOCTH Y4AIMXCS JuexkTpoHHble (U(poBLIE)
n/m | pa3aesoB U TeM U3y4yeHust o0pa3oBaTejbHbIe pecypchl
IIPOrpaMMbl Bcero | Jaboparop-
Hble paboThl

1 | Beenenue 2 1 03.09.2024- | PackppiTiEe CYIIHOCTH TOHSTHS OOTAaHMKH KaK HAyKH O | DIEKTPOHHOE NMPHIOKEHHE K
10.09.2024 | pacrenusix. YMenue paboTath ¢ 00OpYIOBaHHEM IIEHTpa | y4eOHUKY; AIIEKTPOHHbBIE
oOpa3zoBaHusl. MPe3CHTAINH;, MaTepHaATbHO-

TeXHUYECKas 0asa IeHTpa
2 | PactutenpHBIC 7 2 17.09.2024- | [TpuBOAUTH IPUMEPHI OJJHOKIETOUYHBIX 1 MHOTOKJIETOUHBIX | DJIEKTPOHHOE NPUIOKEHUE K
KJIETKU U TKaHU 05.11.2024 | pactenuii. Pa3znuuate W Ha3bBaTh OPraHOWIBI KIETOK | YICOHHKY; JNEKTPOHHBIE
pacteHuii.  XapaKTepu3oBaTh  OCHOBHBIE  TIPOIIECCHI | MPE3CHTAIMHN; MaTepUATBHO-
KU3HEACITENbHOCTH KieTKku. O000IaTh 3HaHWs M JeNaTh | TEXHUYECKas 0aza IIEHTpa;
BBIBOJIBI O B3aMMOCBSI3M DPA0OTHI BCEX 4YacTed KIETKU. | OTKPHITHIA OaHK 3aJaHuil AJis
BbISBIATE  OTJIMYUTENbHBIE TMPU3HAKH  PACTUTENBbHOHN | GOPMHUPOBAHUS €CTECTBEHHO-
KJIETKH. YMmenue  pabotath ¢ 7a0OpaTOPHBIM | HAYYHOM rPaMOTHOCTHU
000pyI0BaHUEM, YBEIIMYUTEIbHBIMU npubopamu, | [DIeKTpOHHBIH pecypc]: —
obopynoBanueM IieHTpa oOpasoBanus. Omnpenensts | URL: https:/fipi.ru/otkrytyy-

IOHATHE  «TKaHb».  XapakTepu3oBaTh ocobeHHocTH | bank-zadaniy-dlya-

cTpoeHns ¥ (QYHKIMHM TKaHeW pacteHuil. YcraHaBiuBaTh | Otsenkiyestestvennonauchnoy
B3aMMOCBSI3b CTpOeHHs W QyHKIuH TKaHei. OObsAcHATH | -gramotnosti; caiit  Exunas
3HaUEHUE TKaHEH B KU3HU PACTEHUS KOJUICKIIHS U (POBBIX
00pa3oBaTEeNbHBIX PECYPCOB
[DneKTpOHHBIH  pecypc]: —
URL: http://school-

collection.edu.ru/catalog
3 | Opransl 13 5 12.11.2024- | OOBsCHATH pPOJIb CeMSH B MpHpOJiE. XapaKTepu3oBaTh | DIEKTPOHHOE NPUIOKEHUE K
pacTeHui 18.02.2025 | ¢pynkuuu yacteit cemeHu. OmnucelBaTh  CTPOCHHUE | yUEOHUKY; JJIEKTPOHHBIE
3apoJIblllla pacCTeHUs. Y CTaHABJIMBATh CXOJICTBO MPOPOCTKA | MPE3EHTAIlMM; MaTepHallbHO-
¢ 3apoplieM ceMeHH. ONHUChIBaTh CTa UK POPACTaHMUS. TeXHUYeckas 0aza IEHTpa;
ceMsiH. BBIABIATH OTIMYMTENbHBIE MPU3HAKK CEMSH | OTKPBITHIA OaHK 3aJaHui a7
JIBYZOJBHBIX M OJHOJOJBHBIX pacteHuil. Mcmosb3oBath | opMupOBaHHS €CTECTBEHHO-
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UH(POPMALIMOHHBIE PECYPCHI IS MTOJITOTOBKH COOOILICHHS O
pOJIM CEeMSH B JKM3HHU 4YellOBeKa. XapaKTepu3oBaTh pPOJIb
BOJBI M BO3JAyXa B TmpopacTaHuu ceMsH. OObBICHATH
3HaYeHHWE  3alacHbIX  MHUTATeNbHBIX  BEHIECTB B
MpOpacTaHuu CEMSIH. OOBsCHATD 3aBUCHUMOCTb
OpopacTaHus CeMSH OT TEeMIIePaTypHBIX  YCIOBHIL.
[Iporao3upoBaTh CpPOKM TIOCEBa CEMSH OTICIBHBIX
KyabTyp. PasznuuaTh u  ompenensiT THUIBI KOPHEBBIX
CHCTEM Ha pUCYHKax, TepOapHBIX  JK3EMIUIIPaXx,
HATypalbHBIX OOBeKTax. Has3plBaTh dYacTH  KOpHSL.
VYcTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS U PYHKUIUN yacTen
KOopHs. OOBACHATH 0COOEHHOCTH pocTa KopHs. [IpoBoauTh
HaONMIONEHNsT 32 W3MEHEHUSMH B BEPXYIICYHON YacCTH
KOpHS B TIEpHOJ pocTa. XapaKTepu3oBaTh 3HAUYCHUE
BHUJIOM3MEHEHHBIX KOPHEW JUIs pacTteHnid. Onpenensarsb
YacTH JIMCTa Ha TepOapHBIX OJK3EMIUIIPAX, PUCYHKaX.
PaznugaThk mpoCThIe M CIIOKHBIE JICThS. XapaKTepru30BaTh
BHYTPEHHEE CTPOCHHUE JIUCTA, €r0 YacTH. Y CTaHaBIMBATh
B3alMOCBSI3b CTPOCHHUS u byHKInN JUCTA.
XapakTepu3oBaTh BHUIAOU3MEHEHUS JIMCTHEB PACTEHHIA.
OnuceiBaTh BHEIIHEE CTPOEHUE CTeONs, MPUBOIUTH
NpUMEphl  Pa3IMYHBIX  TUNOB  crebseir.  HasbiBath
BHYTPCHHHE YacTH CTeOJII pPACTeHHH W WX (QYHKIUU.
Onpenensatb BUAOM3MEHEHHUS HAA3€MHBIX U MOJ3EMHBIX
noOeroB Ha pHCyHKaX, ¢oTorpadusx, HaTypaJbHBIX
oObekTax. M3yyaTb U ONKMCHIBATH CTPOEHHUE MOJ3EMHbBIX
noberoB, oTrMe4yarb ~ ux  paznuuus.  [IpoBoauTh
HaOmoaeHus, (UKCUPOBATh HMX pPE3yAbTaThl BO BpPEMs
BBINIOJTHEHMS TabopaTtopHoi paboTel. CobmoaaTh npaBuia
paboThl B KkaOuHeTe, oOpamieHus ¢ J1abopaToOpHBIM
obopynoBaHueM. YMeHHE paboTaTh ¢ J1a0OpaTOPHBIM
o0opymoBaHHEM, YBEIMYUTENbHBIMU  mpubopamu, ¢
000py/I0BaHHEM IIEHTPA.

Hay4HOU rPaMOTHOCTH
[DnexkTpoHHBIN pecypc]: —
URL.: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Eaunas
KOJUIEKLIHS U (pPOBBIX
00pa3oBaTENbHBIX PECYPCOB
[DnexkTpoHHBI  pecypc]: —
URL.: http://school-
collection.edu.ru/catalog

OcHoBHbIE
IIPOLIECCHI
KHU3ZHEJEATEIIBHO
CTH PACTCHUI

25.02.2025-
29.04.2025

OOBACHATL pPONb KOPHEBBIX BOJIOCKOB B MEXaHU3MeE
nouBeHHOTO TUTaHus. OOOCHOBBIBATH POJIb MOYBEHHOTO
NUTaHUsS B KU3HU pacTeHuid. CpaBHHUBaTh U pa3iinyaTh
COCTaB M 3HAYCHHE OPraHUYECKUX W MHUHEPAIbHBIX
ynoopenuit IS pacTeHUN. Hcnonp3oBath

DNEeKTPOHHOE MPUJIOKEHUE K
yUeOHUKY; AIEKTPOHHBIE
MpE3EHTAlNU; MaTepHalbHO-
TeXHHYEeCKass 0a3a IEHTpa;
OTKPBITBIN OaHK 3aJaHuil IS
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UH(POPMALMOHHBIE PECYPCHI sl HIOATOTOBKU MPE3CHTALH
IPOEKTa O MPHUCIIOCOOICHHOCTH K BOJIE PACTCHHH pa3HBIX
9KOJIOTMUYECKUX Tpymil. [IpuBoaAUTE pUMEpPHI OPraHU3MOB
— aBTOTPOGOB U reTepoTpoHoB, HAXOIUTH PASTHUYHUS B HX
nutaHui. OOOCHOBBIBaTb KOCMHYECKYIO POJIb 3€IEHBIX
pacrenuii. Mcnonp3oBath HHPOPMALMOHHBIE PECYPCHI IS
HOJITOTOBKH COOOIIEHHsT 0 posid (POTOCHHTE3a Ha HalleH
wiaHere. BpIMONHATE  HAOMIONEHWS W U3MEPEHUs.
Bocnuranue GepeXHOro OTHOLICHHS K CBOEMY 3/I0POBBIO,
IpPUBUTHE MHTEpeca K M3Y4YEHMIO IpenMera. BuIMoyHATH
OTBbIT, HAOMIOJAaTh pe3yldbTaTbl M JeJaTb BBIBOJABI IO
pe3ynpraTaM  HcCCleloBaHUSA. YMeHue paboTtarb  C
000pyI0BaHUEM IIEHTpa 00pa30BaHMUS.

(dbopMHUPOBaHHS €CTECTBEHHO-
Hay4HOU rPaMOTHOCTH
[DnexkTpoHHBIN pecypc]: —
URL: https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Eaunas
KOJUIEKLIUS U(PPOBBIX
00pa3oBaTENbHBIX PECYPCOB
[DnexkTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog

5 | Mos 3enenas 3 13.05.2025- | Mcmionp30BaTh WHPOPMALIMOHHBIE  PECYPCHI TSl | DIEKTPOHHBIE MPE3CHTAINH
nabopatopus 27.05.2025 | moAroTOBKM  TpE3CHTAIlMM  TPOEKTA. Beimonansath

HaOmoZiIeHUsT W u3MepeHus. Bocrnuranme OepexHOTo
OTHOIIEHHSI K CBOEMY 3JIOPOBBIO, NPHBHUTHE HHTEpeca K
W3YYEHHUIO TIpeaMeTa. BBIMONHATE OMBIT, HAOIIOIATh
pe3yabTaThl W JA€NaTh  BBIBOABI IO  pe3yibTaTaMm
UCCIIeIOBaHUs. YMeHue paboTtath C 000pyIOBaHHEM
1eHTpa 00pa30BaHMs.

OBIIEE KOJIMYECTBO 34

YACOB I10

I[TPOI'PAMME
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HUcnoab3oBanue

Koauu | o0opynoBanus neHTpa
Hara Tema €CTBO €CTeCTBEHHOHAYYHOI
NpOBe/IeHU 4yacosB HANPaBJIEHHOCTH
s
Paznen 1. BBenenue (2 yaca)
03.09.2024 | Mcropus pa3BUTHsI HAYKH OOTaHUKHU 1
10.09.2024 | OcHOBHBIC METOJIBI HCCIICAOBAHUS 1 Hudporas madopatopus ¢
JATYNKAMH
Pazjen 2. PacTurtesibHbIe KJIeTKH M TKaHHU (7 4acoB)

17.09.2024 | Uctopust OTKPBITHS KJIETOYHOTO CTPOCHHUS 1
OpPTraHU3MOB

24.09.2024 | KietouHOE CTPOCHUE PAaCTEHUIA. 1 Muxkpockon uudpoBoi,
Jlabopamopnas paboma «Paccmampusanue MUKpOTIpenapaThbl
100 MUKPOCKONOM KIIeMOK KOXCUYb TYKA,

MpadecKanyuu, IUCmvbes 100eu»

01.10.2024 | OcHOBHBIE MPOTIECCHI JKU3HEACATEITHHOCTH 1 DJIeKTPOHHBIE TAOIUIIBI U
KJeTKu. [leneHue KiIeTKu TJIaKaThI

08.10.2024 | Vpox-npoekT «Co31aeM KIETKY»

15.10.2024 | TxaHu pacTeHUH. 1 Muxkpockon uudpoBoi,
Jlabopamopnas paboma « Paccmampusanue MUKpOTIpenapaThl
100 MUKPOCKONOM PA3IUYHBIX PACTUMETbHBIX
mKaHeu»

22.10.2024 | TlpuamHBI NOSBICHHSI TKAaHEH 1

05.11.2024 | PacreHue Kak 1ETOCTHBINA KUBOW OPraHU3M, 1 DIIeKTPOHHBIE TAOIUIIBI 1
COCTOSIIIMN U3 KIJIETOK U TKaHE! TIJIAKaThI

Pa3znea 3. Opranbl pacrenui (13 yacon)

12.11.2024 | CtpoeHue ceMsiH IBYAOJIbHBIX U OHOI0IbHBIX 1 [udposas maboparopust
pacTeHHit. IO KOJIOTHH (JaTYuK
Jlabopamopnas paboma «CmpoeHnue cemenu OCBEILIEHHOCTH,

Gaconu» BJIQXKHOCTH U
TEeMIIepaTyphl).
DNeKTPOHHBIE TaOIULIBI U
TJTaKaThl

19.11.2024 | 3naueHue ceMsiH B )KU3HU YeJOBEKa 1

26.11.2024 | YcnoBus mpopacTaHusi CEMSH. 1 [udposas maboparopus
Jlabopamopuas paboma «Ycnosus IO 9KOJIOTHH (JaTYuK
npopaAcmManust CeMsH» OCBEILIEHHOCTH,

BIIQ)KHOCTH U
TEeMIIEPATYPHI)

03.12.2024 | 3anacHble MUTATENLHBIE BEMIECTBA CEMEHU U 1 DNEeKTPOHHBIC TAOIUIIBI U
WX poJib B IpopacTanuu ceMsiH. Cpoku mocena TTaKaThl
CEMSTH Pa3JInYHBIX KYIbTYD

10.12.2024 | Tumnsl KOpHEBBIX cucTeM pacTeHuil. Poct 1 Mukpockon 1uppoBoH,
KOPHSI, T€OTPOITU3M MUKpOTIpEnapaThl.

['epOapHbIif MaTepuan.
DJEeKTPOHHBIEC TAOIUIIBI U
TJTAKaTh

17.12.2024 | CtpoeHue KOpHSI. 1 Mukpockon 1uppoBoH,

Jlabopamopnas paboma « Cmpoenue Kopus
npopocmKay

MUKpOTIpEnaparhl.
DNEeKTPOHHBIE TAOIUIIBI U
[LTAKATHI
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OpraHnu3mM»

24.12.2024 | BugousMeHeHHUs KOpHEH. 3HaueHHEe KOpHEH B 1 DNEeKTPOHHBIE TaOJINULIBI U
pUpoJe TUIAKaThI
14.01.2025 | Jluct u ero crpoeHue. TuIbI )KUIKOBAHUS 1 Mukpockor uppoBoH,
JMCTHEB. MUKpPOIPENapaThl.
Jlabopamopnas paboma « Buympennee ['epOapHbIil MaTepual.
cmpoenue 1ucmay DJeKTPOHHBIE TaOIHUIIBI U
TUTAKaThI
21.01.2025 | Crpoenwue 1 (DyHKIMH YCTHHIl. 3HAYCHUE JIHCTA 1 DJIeKTPOHHBIE TaOIUIIBI U
ISl pacTeHus: (HOTOCHHTE3, UCTIAPEHNE, TUTaKaThI
ra3oo0MeH
28.01.2025 | Jlucroman, ero pojb B )KU3HU PACTECHUSI. 1
BuonsmeHenus 1cTbeB
04.02.2025 | Crebenb 1 €10 CTpOCHHE. 1 Mukpockor uppoBoH,
Jlabopamopnas paboma «Cmebens MUKpOIIpenaparsbl.
0OHOOOLHBIX U O8YOONbHLIX PACHEHULL» ['epbapHbIif MaTepual.
DIIeKTPOHHBIE TAOJIUIIBI U
TUTAKaThI
11.02.2025 | BunousmeHeHwus cTeOIIs Y HA3EMHBIX U 1 ['epOapubIii MaTepual.
MOA3EMHBIX TOOETOB. DNEeKTPOHHBIE TaOIULIbI U
Jlabopamopnas paboma «Bnewnee cmpoenue TUTaKaThI
KOpHeauwa, KyOHs, TYKOBUYbLLY
18.02.2025 | Ypoxk-mpoekt «Co31aeM pacTHTEIbHBIN 1

Pa3pen 4. OcunoBH

ble MPOLECCHI )KU3HeIeATeJIbHOCTH pacTeHuii (9 yacoB)

25.02.2025 | MunepanbHOE TUTAaHUE PACTCHUI U 3HAYCHHE 1
BOJIBI

04.03.2025 | IlepemenieHue BOJIbI © MHHEPAITBHBIX BEIIECTB 1 [udposas maboparopust
M0 pacTeHUI0. 3HAYCHHE MUHEPATLHOTO 10 PKOJIOTUH (AATYHK
(TTOYBEHHOT0) TUTAHMUSI. BJIQYKHOCTH,
Jlabopamopuas paboma «Ilepedsudicenue OCBEIIEHHOCTH)
8000l U MUHEPATIbHBIX 8eULeCME NO CMeOI0»

11.03.2025 | Tumbl ynoOpeHuii U UX pOJib B )KM3HU PaCTCHUS 1

18.03.2025 | Dxonoruveckue rpymnnbl paCTeHUN 110 1 DIIeKTPOHHBIE TAOIUIIBI
OTHOIIEHHIO K BOJIC TUIAKATBhI

01.04.2025 | Bo3mymiHoe muTaHue pacTCHUN — 1 [udposas maboparopus
dboTocuHTe3. YcnoBust 00pa3oBaHUs 10 KOJIOTUH (IaTYHK
OpPraHUYeCKUX BEIIECTB B PACTCHUU YIJIEKHCIIOTO Ta3a U

KHCIIOPO/JIa)

08.04.2025 | 3enénbie pacTeHHs] — aBTOTPOPBHI. 1
['etepoTpodbl Kak MOTPEOUTETH TOTOBBIX
OpPraHU4eCKUX BEIICCTB

15.04.2025 | 3naueHue GOTOCHHTE3A B MIPUPOIC 1

22.04.2025 | Iprxanue u oOMeH BellecTB y pacTeHuit Poib 1 [Tudposas nadboparopus
JIBIXaHUS B )KM3HH pacTeHuil. OOMeH BelecTB IO 9KOJIOTHH (JaTYuK
B OpraHu3Me Kak BaKHEHIIHN MPU3HAK KU3HU YIJIEKUCIIOTO Ta3a u

KHCJIOpPO/1a)

29.04.2025 | CpaBHMTENbHAS XapaKTEPUCTUKA TPOIIECCOB 1 OJeKTpOHHbIE TaOIUIIBI U

JBIXaHUs U POTOCHHTE3a, UX B3aUMOCBSI3b TTAKaThI
Pasnea 5. 3esienas aboparopus (3 yaca)
13.05.2025 | [ToaroToBka MpoeKTOB «MOU OIBITHI C 1

PACTCHUAMU B JOMAIIHUX YCJIOBUSAX)
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20.05.2025 | 3ammra npoekToB «MOH OTBITHI C PACTEHUSIMU 1
B JIOMAIITHUX YCIIOBHSIX)»
27.05.2025 | Dkckypeus «PacTeHus BOKpYr Hac» 1

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

1. Cusornazos B.U. buosnorus, 6 xnacc/ OO0 «IPODA», AO «13narensctBo [IpocBerienney.

2. . Axumymikud. HeBuaumbie HUTH puposl.- M.: Meicib, 2005 1.-142 c.

3. Bepsunmun H.M. Tlo cinenam PoOun3oHna.- M., Tlpoceemenue, 1994.

4. 3aHuMmaTenbHble MaTepralibl U (GakThl 1Mo 0OImIel OMoJoruu B Bompocax M oTBerax. 5-11 kiaccel / aBT.-
coct. M.M. boanapyk, H.B., Kosbimuna. — Boarorpan: Yuutens, 2007.

5. Kpuctnan ne /{roB. [lyremectBue B Mup xuBoi kietku. M.: «Mup» 1987.

6. DHnmkonenus s nereil. buonorusa. M.: «ABanTa+» 1996.

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJISA

1. Buonorus. 6 KiI.. MeToauueckoe mocobue k yueOHmky B. WM. CuBormaszoBa «buomnorums. 6 xmace» [/
3. A. TomanoBga, B. 1. CuBornazos. — M. : llpoda, 2019. — 336 c. — (Poccuiickuii yueOHUK).

2. bycnakoB Bmamumup Bramummuposud, IleiHeeB Anekcanap Bmamummpomu Metoanmdeckoe mocoOue
«Peammzarus oOpazoBaTeIbHBIX MPOTPaMM ECTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HANpaBIIEHHOCTEH IO
OMOJIOTHH C UCIIOJIb30BaHHEM 000pynoBaHus IeHTpa « Touka pocTan».

3. Mup3zoes C.C. AkTuBHU3aIMs MO3HABATEILHOTO HHTEpeca ydamuxcs // buonorus B mkoie, 2007. Ne6

4. Cenesko I'.K. CoBpemenHbie 0Opa3oBaTeabHbIe TeXHOJOTHH. M.: 1998.

5. CeneBko I'.K. DHumknonenus oOpa3oBaTenbHBIX TexHOJOTUH, T.1. M.: HUM mKOJBHBIX TEXHOJOTH,
2006.

6. Tymuna U.A. Vcioyib30BaHNE KOMIIBIOTEPHBIX TEXHOJOTHIA B 0OydeHnn Ouosioruu // IlepBoe ceHTAOps.
Bbuomorus, 2003, Ne27-28.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

1. Boponuna I'.A., iBanoBa T.B., Kanunosa I'.C. buosiorus. Ilnanupyemsie pe3ynbTaThl. CHUCTEMA 3a1aHUH.
5—9 xuaccel. Ilocobue ans yuutenedr o6meobOpaszoBar. opranmzanuii / Ilog pen. I'.C. Kosanesoii, O.b.
JlorunoBoii. — M.: IIpocBemenue, 2017.

2. T'anontok 3.I'. buonorus. [lnanupyemble pe3ynbTaTbl: KapTa MPOXOXKAEHUS pabodel mporpammbl. 5—6
KJacchl: yue0. mocobue ans obiieodpaszosar. opranuzanuii / 3.I°. ['anontok. — M.: [IpocBemienue, 2017.

3. XKepeobuona E.JI.. EI'D. buonorus: reopetnyeckue marepuainsl.- CI16.: Tpuron, 2009. — 336 c.

4. Kanmuauna A.A. IToypounsle pa3zpabotku no 6uonoruu «bakrepuun. I'pubsl. Pactenus», 6 kmace. — M.:
BAKO, 2005.

5. Huxumos A.U., IlerpocoBa P.A. u np. buonorust B Tabmuuax.- M.: «MJIEKCA», 1998. Hukumos A.H.,
Tepemon A.B. lnnaktnuecknii Matepuan no 3oojoruu. — M.: PAVD «llutanens», 1996. — 174 c.

6. ITaceunuk B.B. buonorus. Meroauka nHAMBUAYaIbHO-TPYNIIOBOM nesitenbHOCTH. — M.: [IpocBemenue,
2016.

7. Iaceunuk B.B. buonorus. MunuBuayansHO-rpymnmnoBas AeATeNbHOCTh. [loypouHbie pa3zpaboTku. 5—6
KJIacchl: yue0. mocobue ais obueodpazonar. opranuzanuii / B.B. Ilaceunuk. — M.: [Ipocsemenue, 2017.
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8. Ilaceunuxk B.B., Cymaroxun C.B., Kamunosa I'.C., TI'anontok 3.I'. Ypoku Ouonoruu. 5—6 KiIacchl:
nmocobue s yuutenel oOmieoOpaszoBar. opranuzanuii / mox pea. B.B. IMaceunmka. — M.: Ilpocsemienue,
2014.

9. TepemoB A.B., Poxnos B.C.. 3anumarenbHasi 300JI0THsI: KHUTA /IS yYAIIUXCS, YUYUTENEH U poaUTeIeH.-
M.: ACT —ITPECC, 1999.- 258 c.: u.

10. ®pocun B.H., CuBormazos B.M. ['oToBUMCS K €IMHOMY TOCYIapCTBEHHOMY JK3aMEHY: OMOJIOTHS.
XKusotHsie. — M.: llpoda, 2004 — 272 c.

11. Caiit ®UIIN. OTkpeITHIH OaHK 3agaHui Ui (OPMHPOBAHUS €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH

[Dnextponnsiii pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.
12. Caiit Enunas xosutekuusi nupoBeIX 00pa3oBaTeNbHBIX pecypcoB [DiekTpoHHbd pecypc]: — URL:

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

MATEPUAJTBHO-TEXHUYECKOE OBECIIEHUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

- Muxkpockom 1udppoBOi.

- Muxkponpemnapartsl.

- Hudpoas naboparopust MO S5KOJOTHH (JATYUK OCBEIIEHHOCTH, BIAXXHOCTH, TEMIIEpaTypbl, IaTUUK
YTJIEKHCIIOTO Ta3a M KUCIOPOIa).

- DJEKTPOHHBIEC TAOIHIIBI U TITAKATHI.

- ['epOapHebIit MaTepual.

OBOPYJIOBAHHME [JISI TPOBEJEHUS JABOPATOPHBIX, IPAKTHUYECKHX PABOT,
JEMOHCTPALINI

Kowmmerotep, mnpoektop, uHTepakTHBHas Jocka. CrpaBouHble TaONMIBI, IUIAKaThl, 3JIEKTPOHHBIE
Mpe3eHTAlNK, JJIEKTPOHHOE mpuioxkeHue Yy ydeOHuky (CD-amck), Mopaenu, BllaXHble IMpenaparsl,
MHUKpOTpenaparbl, MUKPOCKOIBI, MpenapoBajbHbIe WIJIbl, NMUHIETHI, 4aliku lleTpu, mpeaMerHsle cTEKIa,
MTOKPOBHBIE CTEKIIa.
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