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[IporpamMma 1O BHEYpOUHOU JIEATENBHOCTH IO OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS COCTaBJieHA Ha OCHOBE TpeOoBaHUi K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTEbHOM MPOrpaMMbl OCHOBHOT'O OOIEro 00pa3oBaHus, MPEACTaBICHHBIX B DeepalbHOM rOCy1apCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTEe OCHOBHOTO 00IIero 00pa3oBaHusl, a Takxke [I[puMepHOil mporpaMMbl BOCITUTAHHUS.

HOACHUTEJIbBHAA 3AIIUCKA

[Iporpamma «3en€nas aboparopus» IETATU3UPYET COJEpKAHHE Kypca BHEYPOUHOH MAEATENFHOCTH, NAeT IMOAPOOHOE pacrlpeieicHue 4YacoB H
MOCIIEIOBATEIHLHOCTD U3YUEHHSI TEM U Pa3/IeioB.

JlaHHas IporpaMMa IpeHa3HadeHa Uil yJauxcs 6 KIaccoB, MO3BOJISIET PACIIMPHUTE U YIIYOUTh Y YYalIHXCs IPAaKTUIECKOe MPUMEHEHHE TIOTYIeHHBIX
TEOPETUYECKUX 3HAHMM 1o Ouosioruu (pasnen «boTaHukay).

ABTOpCKasi mporpaMma pacCuuTaHa Ha ydamuxcs 6 KiaccoB Ha 34 y4eOHBIX Yaca, OpHEHTHPOBAHA HA YTIIyOJieHHE M paclIMpeHne 3HAHWH, Ha pa3BUTHE
T0003HATENIFHOCTH W MHTEpeca K OWOJIOTHH, Ha COBEPIICHCTBOBAHME YMEHHMU YYAIIMXCSl MPOBOJMUTH OMOJOTHYECKUI AKCIIEPUMEHT C HCIIOJIb30BAaHHEM
COBPEMEHHBIX TPUOOPOB M 000PYIOBaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYeCKOU HarpaBieHHocTel «Toduku pocTay.

DKCIEpUMEHT SBJIIETCSI ICTOYHUKOM 3HAHWH M KPUTEPHEM MX MCTHHHOCTH B Hayke. KOHIEMus cOBpeMEHHOTO 00pa30BaHUs MOpa3yMeBaeT, uTo B
y4eOHOM IKCIIEPHUMEHTE BEIYIIYIO POJIb JOJDKEH 3aHSATh CAMOCTOSITEIFHBIN HCCIIeIOBATEIbCKUN YICHHYESCKHIA AKCTICPUMEHT.

CoBpeMeHHbIE IKCTIEPUMEHTAIBHBIC HCCICIOBAHUS M0 OHMOJIOTHH Y€ TPYIAHO TIPEICTaBUTH O€3 HCIIOJNB30BaHHUS HE TOJBKO aHAJIOTOBBIX, HO U
nupoBEIX H3MEpUTENbHBIX TpubopoB. B denepanpbHOM TOCymapcTBeHHOM obOpaszoBatenbHOM cTanaapre (PI'OC) mnpomucaHo, 4YTO OJHUM W3
YHUBEpPCAJIbHBIX YUEOHBIX NEHCTBHUI, NMpHOOpETaeMbIX Yy4YallUMHCS JOJDKHO CTaTh YMEHHUE «IIPOBEIEHUS OMBITOB, MPOCTBIX SKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHUM, MPSMBIX U KOCBEHHBIX U3MEPEHHH C MCIOJb30BaHUEM aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTETHHBIX PUOOPOBY.

B ocHOBy mporpaMmbl 3all0)kKeHO NpUMeHeHHe HU(pPOBbIX JabopaTopuil. TemaTnka MpenIoKEHHBIX SKCIEPUMEHTOB, KOJUYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKTYpe HMPUMEPHOI 00pa30BaTeNbHON MPOrpaMMbl MO0 OHOJIOTHH, cojep:kaHuio deaepanbHOr0 rocyaapcTBEHHOTO 00pa3oBaTebHOIO
crangapra (PI'OC) ocHOBHOTO 0011IETO OOpPa30BaHMUS.

upokwuii ciekTp AaTYMKOB IUGPOBOI J1a00PATOPUU MO3BOJIUT YUAITUMCS 3HAKOMHUTHCS C TapaMeTpaMu OUOJIOTUYECKOTO HKCIIEPUMEHTa HE TOJIbKO Ha
KauyeCTBEHHOM, HO M Ha KOJMWYecTBEHHOM YypoBHe. lludpoBas maboparopus MO3BOJMUT BECTH JUIMTENBHBIA SKCIEPUMEHT Jla)Ke B OTCYTCTBHH
AKCIEPUMEHTATOPA, a YACTOTa UX U3MEPEHUI HETIOABJIACTHA YeJI0BEUYECKOMY BOCIPHSITHIO.

B npouiecce hopMupoBaHus SKCIIEPUMEHTATIBHBIX YMEHUI YUYEHUK 00y4UTCS IPEICTABISITh MHPOPMALIUIO 00 HCCIeI0BAaHUU B YETHIPEX BUIAX:

* B BepOaJbHOM: OINMKCHIBATh SKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTa, (UKCHPOBATh BHUMAaHHE Ha HM3MEPSEMbIX BEJIMYMHAX,
TE€PMUHOJIOTHH;

* B TAOJIMYHOM: 3aIIOJHATH TaOJUIIBI JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOEHUS I'paUKOB (IIPHU 3TOM y YYaIIMXCsl BO3HUKAET NIEPBUYHOE MPE/ICT aBJICHUE
0 MaciTabax BEeTUYHH);

* B TpaueCcKOM: CTPOUTH IpadUKH MO TaOIMYHBIM JAAHHBIM, YTO JAET BO3MOXHOCTh MEPEX0]a K BBIIBM)KEHHUIO TMIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEXJy BeIMYMHAMHU (TIPH 3TOM YYHTENb TOKa3bIBaeT MPEHMYILIECTBO B BHU3YyaJIM3allMU 3aBUCHUMOCTEH MEXIy BEJIMYMHAMH, HArjsJAHOCTh MU
MHOTOMEPHOCTD); B BHJIe MAaTEMaTUYECKUX YPaBHEHUH: 1aBaTh MaTEMaTHYEeCKOE OMMCAaHHe B3aMMOCBS3H BEJIMUMH, MaTeMaTH4ecKkoe 00001IeHu e.



* (hopmMupoBaHUE UCCIEAOBATEIHCKUX YMEHHUN YUANTUXCS, KOTOPBIC BEIPAYKAIOTCS B CICIYIONTUX JCHCTBUAX:
. oTIpeieNieHre mpoOJIeMbl;
. IOCTAaHOBKA HCCIIEI0BATENbCKON 3a1auu;
. INIAHUPOBAHUE PEIICHUS 3a/1a4U;
. IOCTPOEHUE MOJIEIIEH;
. BBIIBUKCHHUEC TUIIOTE3,
. OKCTIEpUMEHTAJIbHAS IPOBEPKA TUIIOTES.
I[aHHaﬂ mporpamMmma mno3BOJIACT YAOBJICTBOPUTD ITO3HABATCIIBHBIC MHTCPCCHI YUAllIUXCA B C(bepe 6I/IOJIOFI/II/I, OKOJIOTUH U OXpaHbI 3I0POBbS YCJIOBCKA,

D U AW -

crocoOcTByeT (OPMUPOBAHUIO KOMMYHUKATHUBHBIX KauyeCTB JIMYHOCTH IIKOJbHUKOB, DPA3BUTHIO HMX TBOPUYECKUX CIOCOOHOCTEH, (QOpMHpPOBAHHUIO
MeTanpeIMETHBIX YMEHUI 1 HaBBIKOB, YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIA.

3HaunTENbHOE KOJMYECTBO 3aHATUN OTBOJUTCS HA MCCIEAOBATEIbCKYIO U MPOEKTHYIO AEATEIbHOCTb, YTO B 3HAUUTEIBHOW Mepe CIocoOCTBYET
(OpMHUPOBAHMIO Y HIKOJIBHUKOB PETYISTUBHBIX, KOMMYHUKAaTUBHBIX, TUYHOCTHBIX YVY/[. B x0o1e pa®oThl B rpynnax yvamuecs GOpMHUPYIOT U pa3BUBAIOT
CIIOCOOHOCTH OTIPEAETATh TPAEKTOPUIO CBOETO PA3BUTHS, CTABUTH LENIH, 33]]a4l, HaMedaTh yTH PELIeHUs], OCYLIECTBISATh CaMO U B3auMoIpoBepky. PaboTa
HaJ KOJUIEKTUBHBIMH MPOEKTaMU IO3BOJISET MIKOJIbHUKAM MOBBIIIATh KOMMYHHUKATHBHYIO KOMIETEHTHOCTb. OHM ydaTcs OpraHHM30BBIBATH yueOHOE
COTPYIHHYECTBO C OJHOKJIACCHUKAMHM M y4HTeNeM, paboTaTh IpyllaMH U B Mapax, HaXOAUTh oOllee pelleHue, pazpemarb KOH(IMKTHI HAa OCHOBE
COTJIaCOBAHUS MO3UIUM U y4€Ta HHTEpECOB, (HOPMYyIUPOBaTh, APT'YMEHTUPOBATh U OTCTaUBATh CBOE MHEHHUE.

HoBusHa nmporpammsl IposiBISETCS B OCOOEHHOCTAX €€ IuIaHupoBaHus. [IporpamMmol mpeaycMOTpEHO 4epeloBaHHE TEOPETUUYECKUX 3aHATHH C
[IPAKTUYECKUMH, BBIIIOJHEHHE TBOPUECKHX PAaOOT. 3HAUMTENbHOE KOJUYECTBO BPEMEHHU OTBOJMTCS Ha OBJIAZICHUE YYAIIMMHCSA TEXHOJOIMHM IPOEKTHOM
JESITEIILHOCTH.

[EJIA 1 3ATAYN

[ensaMu n3ydeHns 6GMOIOTUU HA YPOBHE OCHOBHOT'O 001Ero 00pa3oBaHus ABIISIFOTCA:

(bopMupoBaHHE CUCTEMBI 3HAHUH O IPU3HAKAX M NPOLECCAX KUZHEAEATEIbHOCTH OMOJIOTHYECKUX CUCTEM PAa3HOTO YPOBHS OpraHHU3allly;

(dbopMupoBaHUEe CUCTEMBbI 3HAaHUH 00 0COOEHHOCTSIX CTPOEHUS, KU3HEIEATEIbHOCTH OpPraHu3Ma 4eJ0BeKa, YCIOBUSAX COXPAaHEHHUS €ro 3710POBbS;
(dbopMupoBaHUE YMEHHUI IPUMEHATh METO/Ibl OMOJIOTUYECKON HAYKH JUISl U3ydeHHs] OMOJIOTHYECKUX CUCTEM, B TOM YHUCIIE U OPraHU3Ma YeI0BeKa,;
(dbopMupoBaHUE YMEHHUH UCIOIb30BATH HH(MOPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX B 001aCTH OMOJIOTHHU 11 OOBSICHEHUS ITPOLIECCOB U SBJICHUMN K UBOI
IPUPOJIBI U JKU3HEAEATEIIBHOCTU COOCTBEHHOI'O OPraHU3Ma;

¢dopmMupoBaHue yMEHUNH OOBSICHATH POJIb OMOJOTUU B MPAKTUUYECKON JEATENHOCTH JIIOJIEH, 3HaUeHHe OMOJIOTHYECKOTO pazHooOpas3us Ui COXpaHEHUs
O6uocdepsl, TOCIENCTBUA JEeITEIbHOCTH YeJI0BEKa B IPUPOE;

(bopMupOBaHHE HKOJOTHUECKON KYIBTYPBI B IIEISIX COXPAHEHUsI COOCTBEHHOTO 370POBbS M OXPaHbl OKPYKaIOIIeH Cpebl.

JlocTikeHue Leneit odecnedrnBaeTcs pemenueM cneayromux 3AJJAY:

npuoOpeTeHue 3HaHUH 00y4yaloIMMHUCS O KUBOM MPUPOJE, 3aKOHOMEPHOCTSAX CTPOCHUS, KUZHEACATEIBHOCTH U Cpeoo0pasyromeil pojid OpraHu3MoB;
YeJIoBeKe Kak OMOCOIMATbHOM CYIIECTBE; O POJIM OMOJOIMYECKONW HAyKU B MPAKTUUYECKOM NesITeIbHOCTH JIIO/IeH;



OBJIAZICHUE YMEHHUSMHU MPOBOJIUTH MCCIIEIOBAHUS C HCIOJIH30BAHUEM OHMOJIOTHYECKOTO O0OPYIOBaHMSA W HAONIONEHHS 32 COCTOSHHEM COOCTBEHHOT O
OpraHu3Ma;

OCBOCHHME MPHEMOB PAOOTHI ¢ OMOJOTHMUYECKOW WH(pOpMAIHMel, B TOM YHUCIE O COBPEMEHHBIX JOCTHKECHUSAX B OOJIACTH OWOJIOTHH, €€ aHAIu3 U
KPUTHYECKOE OLICHUBAHUE;

BOCIIUTaHHE OMOJIOTUYECKH U SKOJIOTMUECKU I'PaMOTHOM JIMYHOCTH, TOTOBOM K COXpaHEHUIO COOCTBEHHOTO 3/10POBbsSI K OXPAHbI OKPYKAIOLIEH cpe/ibl.

COJAEPKAHME KYPCA

Paznen 1. BBenenue (2 yaca)
I/ICTOpI/Ifl Pa3BUTHA HAYKH 60TaHI/IKI/I KaK 4acCTu 6I/IOJ'IOFI/II/I, O6T)€KTOB u MCTOAOB, 3HAYCHHA B COBPCMCHHOM MHPEC. 3HaKOMCTBO IIKOJIBHUKOB C
OCHOBHBIMH METO/IaMU HCClIeIoBaHus U o0opynoBanueM. [IpaBuiia noBeneHus B kabuHeTe OMOJIOTHUH U B IpUpoJE. BBOAHBIN HHCTPYKTaXK.

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

BxrowaeT TeopeTnueckre M MPAKTUUYECKUE 3aHATHS MO0 M3YUYCHHUIO CTPOCHHS PACTHTENBHOW KIICTKH. Ydalluecs 3HAKOMATCS C HUCTOPUEH OTKPBITHS
KJIETOYHOTO CTPOCHUS, 3aciIyraMu BEJIUKHX €CTeCTBOHUCIBITaTeNed W Yy4€HbIX JleBeHryka, ['yka mnms pasButusi nurojorud. Kierka kak OCHOBHas
CTPYKTypHasi enuHuia pacteHus. CTpoeHUE pacTUTEIBHOW KJIETKU: KJIETOYHAs CTeHKA, SO, IUTOINIa3Ma, BaKyoJH, TuTacTUibl. JKu3HenesaTe IbHOCTh
kietku. Jlenenue knetku. Kietka kak sxuBas cucremMa. OCOOEHHOCTH PacTHTENIbHON KJIeTKH. TkaHu pactenuid. [loHsTHE O TKAHW pacTeHUi. Bumbl TkaHei:
OCHOBHasl, IOKPOBHAs, MPOBOAIIAs], MexaHU4YecKas. [IpuunHbl NOsIBICHUS TKaHEH.

Jlabopamopnas paboma « Paccmampusanue noo Mukpockonom Kiemok KOJiCuybsl 1yKd, mpaoecKaHyuu, JTUCMbes 2J100eUx.

Jlabopamopnas paboma « Paccmampusanue noo MuKpockonom pasiuyHulx pacmumenbHblX MmKAHel.

Paznen 3. Opransl pacrenuii (13 yacos)

Cems kak opraH pa3sMHOXKCHUsI PACTCHHA. 3HAYCHUE CEMSH B MPHUPOJIC U KU3HH UYeJOBEKa. 3HAUCHUE BOJBI M BO3JyXa JJIsl TPOPACTAHUSI CEMSIH.
3amacHple MUTATEIbHBIC BEIIECTBA CEMEHH. TeMmIepaTypHbIe YCIOBHS IpopacTaHus ceMmsH. Ponb cBera. Cpoku moceBa ceMsiH. THIBI KOPHEBBIX
cucreM pacteHuil. CTpoeHHE KOPHS — 30HBI KOPHS: KOHYC HapacTaHHs, BCAChIBaHUS, NPOBEICHUS, JICICHUS, pocTa. POCT KOpHS, T'€OTPOINU3M.
Bunousmenenusi kopHei. 3HaueHHe KOopHe# B mpupoje. JIucT, ero ctpoeHue u 3HavueHue BHemrHee crpoeHue ncrta. BHyTpeHHee cTpoeHue Jucra.
Twumb! s)xunkoBanus McTbeB. CTpoeHHE U QYHKIIMU YCThHII. 3HAYCHHE JINCTA IS pacTeHHs: (POTOCHHTE3, UCIIapeHne, ra3000MeH. Jluctona, ero poib
B XKHM3HH pacTeHus. Bunonsmenenus iauctbeB. CTeOemb, €ro CTPOCHUE U 3HAYCHUE.

JlaboparopHas pabota «CtpoeHue cemeHu (hacomm.

JIabopatopHasi paboTa «Y CJIOBHS TPOPACTAHUS CEMSHY.

JIaboparopHas paboTa «CTpoeHHEe KOPHS TPOPOCTKA.

JlaboparopHas paboTa «BHyTpeHHEe CTPOCHHUE JIHCTa.

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



Pazaen 4. OcHOBHBIE MPOLECCHI ;KU3HEAeATeIbHOCTH pacTenuii (9 yacoB)

MuHepanpHOE MUTAaHUE PACTCHUH U 3HaYeHHE BOAbl. Boxa kak Heo0X0AMMOe YCIIOBHE MUHEPAIBLHOTO (TOYBEHHOT0) MUTaHus. M3BieueHne pacTeHueM
U3 IIOYBbI paCTBopéHHBIX B BOJC MUHCPAJIbHBIX COJICH. @yHKI_[I/ISI KOPHCBBIX BOJIOCKOB. HepeMemeHHe BOABI U MUHCPAJIIbHBIX BCHICCTB IO PACTCHUIO.
3HayeHne MUHEPAIHHOTO (MOYBEHHOT0) NMUTaHus. THIbl y1oOpeHUi U UX pOJIb B JKU3HU PACTCHUS. DKOJIOTHYECKUE TPYIIIBI PACTEHUH M0 OTHOIIEHHUIO K
Boze. Bo3aymHoe muranue pacteHuii — QoTocuHTe3 YCinoBUS 00pa30BaHUS OPraHUYECKUX BEIIECTB B PACTCHHH. 3€NEHBIC PACTEHHS — aBTOTPOQBI
I'etepoTpodsl Kak MOTPEOUTENH TOTOBBIX OPraHMYECKHX BEIIECTB. 3HaueHHE (OTOCHHTE3a B mpupoje. Jlpixanume u oOMeH BemecTB y pacteHuil Poib
JBIXaHUS. B KU3HU pacTeHuil. CpaBHUTENbHAsE XapaKTEPUCTHKA IMPOILECCOB JbIXaHUs W (oTtocuHTe3a. OOMEH BEIIEeCTB B OpraHU3ME KaK Ba)KHEHIIHid
MPU3HAK XU3HU. B3anMOoCBs3b mpo1ieccoB apIxaHus U POTOCUHTE3A.

JlabopaTtopHnas paborta «IlepenBimkeHne BOAbl U MUHEPAIBHBIX BEIIECTB MO CTEOIION.

Pasnen 5. Mos 3esenas jja6oparopus (3 yaca)
BrinonHenue u 3anuTa MUHU-TIPOCKTOB. DKCKYPCHUS B IPUPOTY.

INIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

OcBoenue yueOHOro npeamera «buosorus» Ha ypoBHE OCHOBHOTO 00I11€r0 00pa30oBaHus JOKHO 00ecTieunBaTh JOCTHKEHHUE CIENYIOIINUX JINYHOCT HBIX,
MeTanpeaIMEeTHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe eocnumanue:

OTHOIIIEHWE K OHWOJIOTMM KaK K BaKHOW COCTABIISIONIEH KYJIbTYpPhI, TOPAOCTh 3a BKJIAJl POCCHMCKHUX M COBETCKHX YUEHBIX B Pa3BUTHE MHPOBOM
OMOJIOTHYECKOW HAYKH.

I'pasicoanckoe eocnumanue:

FOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM [EATEIbHOCTH IPU BBINOJHEHUU HCCIEAOBAHMI U MPOEKTOB, CTPEMJICHHE K B3aWMOIOHUMAHUIO U
B3aHMOIIOMOIIIH.

/lyxoeHno-upascmeennoe eocnumanue:

TOTOBHOCTb OLIEHUBATH MIOBEJICHNUE U MOCTYIKH C IMO3UIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOM KYJIbTYPHI;

MMOHMMAaHKe 3HAYUMOCTH HPAaBCTBEHHOTO aCIEKTa JIeATEIbHOCTH YeJIOBeKa B MEIMIIMHE U OUOJIOTHH.

Jcmemuueckoe 6ocnumanue:

MMOHUMAaHKE POJIU OMOJIOTUU B (POPMUPOBAHUU ICTETUYECKON KYIBTYPhI TMYHOCTH.

Ilennocmu nayunozo noznanus:

OpUEHTAIMsI Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHU 00 OCHOBHBIX OWOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3AX YEJOBEKa C
MIPUPOJHON U COLMAIIBHOM CPELOi;



e TOHMMaHHUE POJIK OMOJIOTUYECKON HAyKH B (DOPMHUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;

e pa3BUTHE HAYYHOH JIF0OO3HATEILHOCTH, MHTEpEca K OMOIOTUYECKON HayKe, HAaBBIKOB MCCIIEI0BATEIbCKON AEATEIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba:

e OTBETCTBEHHOC OTHOIICHHWE K CBOEMY 3J0POBBIO M YCTAHOBKA HA 3JI0POBBIN 00pa3 KU3HU (3M0POBOE MUTAHUE, COOMIOCHIE TMTHEHUYSCKUX MPABUI U
HOPM, COaTaHCHPOBAHHBIA PEKUM 3aHATUI M OT/ABIXA, PETyJIspHas (pu3ndeckass aKTHBHOCTBD);

e OCO3HAHWE IMOCJICJCTBUN M HENMPUATHE BPESIHBIX MPUBBIYCK (YIIOTPEOICHHE AITKOTOJISI, HAPKOTHKOB, KypeHHE) U MHBIX (OpM Bpeaa it (U3HUECKOTO H
TICUXUYECKOTO 3/I0POBBS;

e coOxroeHue mpaBuil 0€301aCHOCTH, B TOM YHCJIE HABBIKH 0€3011acHOTO TOBEICHHUS B IPUPOIHOM Cpeie;

e chOpMUPOBAHHOCTH HaBBIKA PEQPIICKCUH, YIIPABICHUE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHUEM.
Tpyooeoe eocnumanue:

e AKTHUBHOE YYacCTHE B PEUICHWU MPAKTUUECKHX 3a1ad (B paMKax CEMbH, IIKOJBI, TOPOJA, Kpas) OMOJIOTHYECKON W HKOJOTHYECKOW HaIpaBJICHHO CTH,
HWHTEpEC K MPAKTUUYECKOMY H3YUCHHIO TPOPECCHi, CBA3aHHBIX C OMOJIOTHEH.
JKonocuueckoe eocnumanue:

e OpHEHTAIMS HA MPUMEHEHHE OMOJIOTUYECKUX 3HAHUHU MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH CPEJIbl;

e OCO3HAHUE DKOJOTHYCCKUX MPOOJIEM U ITyTeH X PEIICHUS;

e TOTOBHOCTH K YUaCTHIO B TIPAKTUUYECKON AEATETHHOCTH IKOJOTUUECKOU HAIMPABIECHHOCTH.
Aoanmayusa 00yuaruiezoca K UsMEeHAUWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOIL CPedbl:

e aJleKBaTHas OLEHKA U3MEHSIOLIUXCS YCIOBUI;

e TpUHATHE penleHus (MHAUBUAYATbHOE, B TPYIIE) B U3MEHSIOIMIMXCS YCIOBHUIX HA OCHOBaHUH aHaIKM3a OMOJIOrHYecKoil HHPOpMaIHH;

e TUIAHUPOBAHHE JICHCTBHI B HOBOW CUTyaIlMy HA OCHOBAHHMH 3HAHUU OMOJIOTHMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEAMETHBIE PE3YJIbTATBI

YHuBepcajibHble O3HABATEIbHbIE e CTBUS
Bazoevie nozuueckue oeiicmeus:

e  BBISIBJIATH U XapaKTEPU30BaTh CYLICCTBEHHbIC TPU3HAKU OMOIOTMYECKUX OOBEKTOB (SIBICHHH);

e YCTaHABIIMBATh CYIIECTBEHHBII MPU3HAK KIaCCH(PHUKAIUU OUOJOTMYECKUX OOBEKTOB (SBJIEHUH, MPOILIECCOB), OCHOBAHUS JUIsl 00OOIICHUSI U CPaBHEHUS,
KpPUTEPHUH MTPOBOJMMOIO aHAJIN3A;

e C Y4€TOM MPEIOKCHHONH OWOJIOTMYECKO 3aJadll BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpuBaeMbIX (hakTax M HaONIONCHUSX;
npeasiaraTb KpUTEPUU JJIs BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEUHH;

e BBISIBJIATH JePUIUTH HHPOPMAIMH, TAaHHBIX, HEOOXOJUMBIX JIJIsl PEIICHHsI TOCTABICHHON 3a/1a4;

e  BBISIBJISATH MIPUUMHHO-CJICJCTBEHHBIE CBSI3U MPU U3YUYEHUU OMOJOTMYECKHUX SIBJICHHM U MPOIECCOB; JIENaTh BBHIBOJBI C MCIOIb30BAHHEM ACTYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, yMO3aKIIIOUEHUH 10 aHAIOTUH, (OPMYITUPOBATH THIIOTE3HI O B3AUMOCBSI3AX;



CaMOCTOSITEIBHO BBIOMPATh CIOCOO perieHus y4eOHON OMOJIOTMYecKOo 3amadd (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEUICHUS, BbIOMpaTh Hambosee
MOAXOIAIINH ¢ Y4ETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3zoevie uccnedosamenvckue oelicmeusn:

WCI0JIb30BaTh BOMPOCHI KaK MCCIIETOBATEIIbCKII HHCTPYMEHT TIO3HAHHSI,

(bopMyIMpOBaTh BOMPOCH], (UKCHUPYIONIUE Pa3pblB MEKIY PEATbHBIM W IKEJIATEIbHBIM COCTOSHUEM CHUTYyallud, OOBEKTa, W CaAMOCTOSITEIHLHO
YCTaHaBIIMBATh HCKOMOE U JAHHOE;

(hopMHPOBATh TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKJICHUH, apryMEHTUPOBATH CBOIO TIO3HIINIO, MHCHHUE;

MPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHy HAOIIOJCHHE, HECIOXHBIA OHOJOTHYEeCKAN ASKCIEPUMEHT, HEOOJIBIIOE HCCIICOBAHHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH OMOJOTHYECKOTO 00BeKkTa (Ipoliecca) M3y4YeHHs, MPUUYUHHO-CIEJACTBEHHBIX CBS3€d M 3aBUCHUMOCTEH OHMOJIOTHMYECKHX
00BEKTOB MEX]Ty COOO0M;

OIICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTHh HH()OPMAIIHIO, TTOJTYISHHYIO B X0/1¢ HAOIOICHHUS M SKCIICPUMEHTA;

CaMOCTOSITEIIBHO (POPMYITUPOBATE 000OIIEHHUS M BBIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, SKCIICPUMEHTA, BIIAJCTh HHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH TIOJIYY€HHBIX BBIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE JalTbHEHIIICe Pa3BUTHE OMOJIOTHYECKUX MPOIECCOB M UX TOCIEACTBHS B aHAJTOTUYHBIX WJIM CXOJHBIX CHTYAIHSX, a TaKKe
BBIJIBUTATH MIPEJIOJIOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIIOBHUSAX U KOHTEKCTAX.

Paboma c ungpopmavuei:

MPUMEHSTh Pa3jMyHble METO/Ibl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpe Omosiorndeckoil nHGOPMaluy UK JAaHHBIX U3 UCTOYHHUKOB C y4ETOM
MPEAJIOKEHHON YIeOHOM OMOJIOrMYeCcKO 3a1a4u;

BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH OMOJIOTHYECKYIO HH(POPMAIUIO pa3InYHBIX BUJIOB U (OPM MPEICTABICHUS;
HAXOJHUTh CXOJIHbIE apTyMEHTHI (TIOATBEPKAAIOIINE WIIH OTIPOBEPTAIOUINE OJHY U TY K€ UACI0, BEPCHIO) B Pa3IMUHbIX HH(GOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEJIBHO BBIOMpPATh ONTUMANbHYIO (GOpMYy IMpeacTaBieHUs HHPOpPMAIMM W WUIIOCTPUPOBATh peEllaeMble 3aJaud HECIOKHBIMU CXEMaMH,
JayarpaMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHUBATh HAAEKHOCTH OMOJIOTHYECKON HH(OPMALIUY 110 KPUTEPHSIM, IPEATIOKEHHBIM YUYUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO;
3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTUYECKYI0 HH(OPMALIUIO.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS

Oobwienue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKICHHUS, BEIPAXKaTh SMOIMH B MPOIIECCE BHIMOTHEHHS IPAKTUUECKUX U Ja00PaTOpHBIX paldoT;

BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTAX;

pacmo3HaBaTh HeBepOallbHBIE CpeACTBa OOIIEHHWS, MOHMMATh 3HAYEHHE COIMANBHBIX 3HAKOB, 3HATh M PACIO3HABATH MPEANOCHUIKH KOHMIMKTHBIX
CUTYaIi ¥ cMsIr4aTh KOH(IUKTHI, BECTH TIEPETOBOPHI;

MMOHUMATh HAMEPEHHUsI IPYTUX, MPOSIBISTH YBAXKUTEILHOE OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOM Gopme POopMYyTHpPOBATH CBOM BO3PAKECHHUS,

B XOJIe IMAJIOTa W/WJIN IUCKYCCHH 33aBaTh BOMPOCHI MO CYIIECTBY OOCYX)AaeMOi OMOIOTHYECKON TEMBI M BHICKA3bIBATh UJCH, HAIICJICHHBIC Ha PEIICHUE
OMOJIOTMYECKOH 332U U ToIep KaHue OJiarokenareIbHOCTH OOIIeHHUS;



COIOCTABJISITh CBOU CY)KJIEHUS C CYXKIECHUSIMHU JPYTUX YYaCTHUKOB JMajora, 0OHapyKMBaTh pa3jIM4yKie U CXOACTBO MO3ULMIA;

MyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBIIIOJHEHHOTO OMOJIOTHYECKOTO OMBITa (IKCIIEPUMEHTA, UCCIIEI0BAHNS, IPOCKTA);

CaMOCTOSITEIIbHO BBIOMpPATh (pOpMAaT BBICTYIUICHHUS C Y4ETOM 3a7ad MPEe3eHTAUUH U OCOOCHHOCTEH ayAUTOPUU M B COOTBETCTBHHM C HUM COCTABIISThH
YCTHBIE U IUCbMEHHBIE TEKCThI C NCIOJIb30BAHNEM HILTIOCTPATUBHBIX MAaTEPUAJIOB.

Coemecmuasn oeamenbHOCmb (COMPYOHUYECHE0):

MMOHUMATb U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHAHOW U MHIMBUAYAJIbHOU paOOTHI PH PEIICHUU KOHKPETHON OMOJIOTHYECKOM

po0OJIeMBbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHSI TPYIIIOBBIX (POPM B3aMMOICHCTBHS IPU PEIICHUH TTIOCTABICHHOH y4eOHO 3a1auu;

IIPUHUMATD 11€JIb COBMECTHOM JESTENbHOCTH, KOJUIEKTUBHO CTPOUTH JNEHCTBHUS HO €€ JTOCTHKEHUIO: paclpeielsiTh poJid, JOrOBApUBATHCS, 00CYXKAaTh
MIPOLIECC U PE3YJIbTaT COBMECTHOM pabOThI; yMETh 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH, MPOSBISATH TOTOBHOCTh PYKOBOJIUTh, BBINOJHATH OPYUYEHUS,
IO TYUHSTHCS;

IUIAaHUPOBATh OPraHU3allMi0 COBMECTHOW palboThl, OMNpEeAeNsATh CBOK posib (C Y4ETOM MPEANOYTEeHUH U BO3MOXKHOCTEM BCEX YYAaCTHUKOB
B3aUMO/ICHCTBUS), pacHpelesaTh 3a4a4yd MEXAy WIEHaMU KOMaH/bl, y4acTBOBaTh B I'PYNIOBBIX (Gopmax padboThl (0O0CyxkAeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI H UHBIC);

BBITIOJIHATh CBOIO 4acTh PalOThI, JOCTUTraTh KayeCTBEHHOI'O pe3ysibTaTa 10 CBOEMY HAIPaBJICHHWIO M KOOPIMHUPOBATH CBOU JAEUCTBUSA C JIPYTUMU
YJICHAMHU KOMaH/IbI,

OIICHMBAaTh KaueCTBO CBOEro BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHSIM, CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS;
CpaBHMBATh pe3yJbTaThl C MCXOJHOW 3a7aueill M BKJIAJ KaKJOTO 4WiI€Ha KOMaHIbl B JOCTH)KEHHE PE3YNIbTaTOB, pa3leniTh chepy OTBETCTBEHHOCTH U
MPOSIBJIATH TOTOBHOCTH K MIPEIOCTABICHUIO OTUETA MEepe]l TPYIIO;

OBJIaJIETh CHCTEMON YHUBEpPCAJbHBIX KOMMYHHKAaTHUBHBIX JEWCTBMI, KoTopas oOecreunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HAaBBIKOB H
SMOIIMOHAIBHOTO UHTEJUIEKTa 00y4aroImuXCsl.

YHuBepcaibHble peryJsiTUBHbIE 1eHCTBUSA

Camoopzanuzayus:

BBISIBIISITH IIPOOJIEMBI [T PELICHUS B )KM3HEHHBIX U YUEOHBIX CUTYALUSIX, UCIIOJIb3YsI OMOJIOTUYECKUE 3HAHUS;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHUS pelleHUH (MHAUBUAYaIbHOE, IPUHITHE PEILICHUs B TPYIIE, IPUHATHE PELICHUH FPYIIO);
CaMOCTOSITENIBHO COCTAaBJISTh aJrOPUTM pPEUIeHUs 3adadd (WM ero 4acTbh), BBIOMPATh CHOCOO pelieHus y4yeOHOW OMOIOrHMuYecKoy 3aiayu ¢ yud&€Tom
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MIpeiiaraéMble BAPUAHTHI PEIICHHIA;

COCTaBIIATH IJIaH AEHUCTBUH (TJIaH peanu3alid HAaMEUYEeHHOTO aJiropuTMa PelIeHHs), KOPPEKTHPOBATh MPEJIOKEHHBINH aITOPUTM C YUETOM MOJIy4EHUs
HOBBIX OMOJIOTHUECKUX 3HAHUI 00 U3ydaeMOM OHOJIOTHYEeCKOM OOBEKTE;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHHUE.

Camoxonmpons (pegnekcusn):

BIIAJIETh CIIOCO0AMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U peIICKCHH;

JaBaTh aJIEKBATHYIO OIIEHKY CUTYAIlUU U MpeJiaraTh MiaH e€ U3MEHEeHHS,



e  YYHUTHIBATh KOHTEKCT W MPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BOSHHKHYTh MPHU PEIICHUN YU4eOHOW OMOJIOTHYECKOU 3a7auu, aqanTHpOBaTh PeIICHHE K
MEHSIOIUMCS OOCTOSITEITLCTBAM;

e OOBSICHATH MPUYUHBI JOCTIKCHUS (HEOCTHKEHHSI) PE3yIbTaTOB ACATEILHOCTH, IaBaTh OICHKY MPUOOPETEHHOMY OTBITY, YMETh HAXOUTh MO3UTUBHOE
B IIPOU3OLIEAIIEN CUTYALUY;

e BHOCHTH KOPPEKTHUBHI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, H3MEHHUBIIUXCSI CHTYAIH, YCTAHOBJICHHBIX OMIHOOK, BOSHHUKIIIMX TPY/IHOCTEH;

e OIICHMBATH COOTBETCTBUE PE3YJbTaTa IEIH U YCIOBUSIM.
Imoyuonanvhvlii uHmMeEN1EKM:

e pa3nIM4aTh, HA3BIBATh U YIPABJIATH COOCTBEHHBIMHU SMOLIMSIMHU U SMOLUSIMH JAPYTUX;

e  BBISBIIATH U aHAJTU3UPOBATH MIPUINHBI SMOITUH;

e CTaBUTH ce0s Ha MECTO APYroTo YeJIOBEKa, TOHUMATh MOTHBBI U HAMEPEHUS JPYToro;

e  PEryJMpoOBaTh CIIOCOO BHIPAKEHUS IMOIIHIA.
Ilpunamue cedsn u opyeux:

e OCO3HAaHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €r0 MHEHHIO;

e TIPU3HABaTh CBOE MPABO Ha OMMOKY M TAKOE K€ TPaBO JIPYroro;

e  OTKPBITOCTH ce0e U IpYTUM;

e 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIHUPOBATH BCE BOKPYT;

e OBJIAJIETh CHCTEMOI YHHBEPCAIbHBIX YUEOHBIX PEryIsITUBHBIX ACHCTBHM, KOoTOpas obecrneuynBaeT (pOPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSISI TO3ULIMSI TNYHOCTH), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (yIpaBieHHs OO0, CaMOTUCIMILINHBL, YCTOMYUBOTO MOBEICHU).

HNPEIMETHBIE PE3YJIBTATHBI

e  XapaKTepu30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HAayKy, €€ pasJieNbl U CBSA3U C IPYrUMHU HayKaMu U TEXHUKOMU;

e TPHUBOAWTH IPHUMEPHI BKiIaaa poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A. Tumupszes, C. I'. HaBamun) u 3apyOexHbIX Y4EHBIX (B TOM YHCIIE
P. I'yk, M. Manbnuru) B pa3BUTHE HAYK O PaCTCHUSX;

e IPUMEHATH OMOJIOTMYECKHUE TEPMHUHBI U MOHATUA (B TOM umMcie: OOTaHMKA, pacTUTENbHAsl KJIETKa, pacTUTENIbHAs TKaHb, OpraHbl PacTeHUM, cHUCTeMa
OpraHoOB PacTeHUS: KOpPEHb, MOOer Mouka, JUCT, BUIAOM3MEHEHHBIE OpPraHbl, I[BETOK, IJIOJ, CEMs, PACTUTEIbHBIA OpraHu3M, MUHEpAIbHOE MHUTAHUE,
(boTOCHHTE3, AbIXaHUE, POCT, Pa3BUTHUE, PA3MHOKEHHUE, KJIOH, Pa3IpakUMOCTh) B COOTBETCTBUU C ITOCTABIIEHHOU 3a/1a4eil U B KOHTEKCTE;

e OIKCBHIBaTh CTPOCHUE M >KU3HEIECATENILHOCTh PACTUTEIHLHOTO OpraHu3Ma (Ha IMpHUMepe MOKPHITOCEMEHHBIX WM IBETKOBBIX): TOIJIONICHHE BOABI U
MUHEpaJlbHOEe MHUTaHue, (POTOCUHTE3, BIXaHHE, TPAHCIOPT BEIIECTB, POCT, PA3MHOKEHUE, PA3BUTHUE; CBSA3b CTPOCHUS BETETATUBHBIX M T'€HEPaTUBHBIX
OpPraHoOB PacTeHUH ¢ X QYHKIHSIMHU;

e pasznuYaTh M OMHUCHIBATH JKMBBIE U TepOapHbIe IK3EMIULIPhI PACTEHHH MO 3aJaHHOMY IUIaHY, YaCTH PACTCHUH MO M300pa’KEeHHUsM, cXeMaM, MOJENSM,
MYJISDKaM, peibeHbIM TabaumaMm;

e  XapaKTepu30BaTh MPU3HAKU PACTEHHUM, YPOBHU OpPraHU3allMd PACTUTEIBHOTO OpraHU3Ma, YaCTH PACTEHUM: KJIETKU, TKAHU, OPraHbl, CACTEMbI OPraHOB,
OpraHu3M;

e CpaBHHUBATH PACTUTENHHBIC TKAHU M OPraHbl PACTEHUN MEX]Yy COOO0M;



BBITIOJIHAT MPAKTUYECKUE U J1a0opaTopHbIe PadOTHl MO MOPGOJIOrHH U (PU3HOIOTUN PACTEHUH, B TOM YHCIE PA0OTHI C MUKPOCKOIIOM C IOCTOSHH BIMU
(pUKCUPOBAHHBIMM) M BPEMEHHBIMH MHKpPOTIPENapaTaMu, HCCICI0BATEIbCKHE PA0OTHI C UCIHOJIB30BAaHUEM NPUOOPOB M HHCTPYMEHTOB IU(GPOBOI
naboparopuu;

XapaKTCpUu30BaTh MPOLUECChI KU3HCACATCILHOCTH paCTeHI/If/’IZ MOorjiomeH1ue BOAbI U MHUHCPAJIBHOC IMUTAHHUC, (bOTOCI/IHTCS, AbIXaHUEC, POCT, Pa3BUTHUC,
CIIOCOOBI €CTECTBEHHOTO M HCKYCCTBEHHOTO BET€TAaTHBHOTO PA3MHOKEHHS; CEMCHHOE Pa3MHOKECHHE (Ha MPUMEPEe MOKPHITOCEMEHHBIX, HIIH IBETKOBBIX);
BBISIBJIATH IPUYUHHO-CIICCTBEHHBIC CBS3M MEXKAY CTPOCHUEM U (QYHKIIUSAMH TKaHEH U OPraHOB PacTEHUH, CTPOCHUEM H KHU3HEICSITEIbHOCTHIO PACTCHUI
KJIACCHU(UITUPOBATH PACTEHUS M MX YaCTH 110 Pa3HbIM OCHOBAHWUSIM;

OOBSCHATH POJIb PACTCHHI B MPUPOJIC M KU3HU YEJIOBEKa: 3HAYCHHE (POTOCHHTE3a B MPUPOJIC U B KU3HU YEIOBEKa; OMOJIOTHYECKOE M XO3SHUCTBEHHOE
3HAYCHUC BI/IIIOI/I3M€HéHHI>IX HO6€FOB; XO3SIIICTBEHHOE 3HAUYEHUE BETSTaTUBHOI'O PA3SMHOXKCHUA,

MNPHUMCHATH MMOJTYUCHHBIC 3HAHUWA IJI BbhIpalllUBAaHWA U Pa3MHOXKCHUSA KYJIbTYPHBIX paCTeHHﬁ;

HUCITIOJIB30BAaTh MECTO/JIbI OMOJIOTHH: IIpOBOAUTH Ha6J'IIO)I€HI/I$I 3a paCTCHUSAMM, ONHCHIBATL PAaCTCHUA U UX YaCTU, CTABUTH HpOCTCﬁHIHG OMOJIOTYE CKUE
OIIBITBI U OKCIICPUMCHTBI;

cobmoiaTh TpaBuia O€30MAaCHOTO Tpyda MpU paboTe ¢ y4eOHBIM M JTAOOpaTOPHBIM OO0OpPYAOBaHWEM, XHMHUYECKOW MOCYIO0H B COOTBETCTBUU C
WHCTPYKIUSMH Ha YPOKE U BO BHEYPOUHOU JEATEILHOCTH;

ACMOHCTPpUPOBAThL Ha KOHKPETHBIX IIPUMEPAX CBA3b 3HAHUA OWOJIOTHH CO 3HAHWUSAMU IO MaTe€MaTuke, reorpa(bm/l, TEXHOJIOTHHU, MPECIAMETOB
T'YMaHHUTapHOT'O IUKJIA, pa3JIMYHbIMA BUAAaMH UCKYCCTBA,

BIIQJIETh TpuéMaMu paboTel ¢ Ouosiormueckoi MH(popMarmen: GopMyaIupoBaTh OCHOBAHUS JJIsd W3BJICYCHHUS W 0000IIeHUs WHOpMAIUU U3 JBYX
WCTOYHHUKOB; TIPe0Opa30BhIBaTh HHPOPMAIIUIO U3 OJJHON 3HAKOBOH CHCTEMBI B IPYTYIO;

CO3/1aBaTh MMUCbMEHHBIE U YCTHBIE COOOIICHUS, TPaMOTHO UCIIONB3YS MOHSATHIHBIA anmapaT u3y4aeMoro pasjesna OUoJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaunmeHoBaHue KosmuecTBo yacos Hara XapakTepucTHKA BU/I0B AeATEJbHOCTH YYALIUXCH DJIeKTpOoHHbIe (LU (pPOBbBIE)
n/m | pa3sjiesioB U TeM U3y4yeHHust o0pa3oBaTe/bHbIe pecypchl
HporpaMmbi Bcero | Jadoparop-
Hble padoThI

1 | Brenenue 2 1 08.09.2022 | PackpeiTHe CYIIHOCTH TOHSATHS OOTaHUKM KaK HAayKH O | DIEKTPOHHOE NMPHIOKEHHE K
15.09.2022 | pacrenusix. YMeHue paboTatb ¢ 00OpYyIOBaHHEM IIEHTpPA | y4eOHUKY; AIIEKTPOHHbBIE
oOpa3zoBaHusl. MPE3CHTAINH; MaTepHaIbHO-

TeXHUYecKas 0aza IeHTpa
2 | PactutenpHbIC 7 2 22.09.2022 | IIpuBOIUTH MPUMEPHI OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX | DJIEKTPOHHOE MPHIIOKEHHE K
KJIETKU U TKaHU 10.11.2022 | pacrenmii. Pa3nuuaTte W Ha3bpIBaTh OPraHOWIBl KIETOK | y4eOHUKY; AIIEKTPOHHbBIE
pacteHuii.  XapaKTepw3oBaTh  OCHOBHBIE  TIPOIIECCHI | IPE3CHTAIMH;, MaTepHATBHO-
KHU3HENEATSNFHOCTH KieTkn. O000maTh 3HaHUS W JeNlaTh | TEXHHYecKass 0a3a IeHTpa,
BBIBOJBI O B3aWMOCBSI3M pabOTHl BCEX YacTed KIETKH. | OTKPBITHIA OaHK 3aMaHui IUIs
BEBISBISATE  OTIMYMTENFHBIE TPU3HAKA  PACTUTEIHHON | (POPMUPOBAHHS €CTECTBEHHO-
KJIETKH. Ymenue  paborate ¢ JIaDOPaTOPHBIM | HAYYHOM IPaMOTHOCTHU
000pyI0BaHUEM, YBEINYUTEIbHBIMU npudopamu, | [DIEeKTpOHHBIN pecypc]: —
obopynoBanueM IieHTpa oOpasoBanus. Omnpenensats | URL: https:/fipi.ru/otkrytyy-

NOHATHE  «TKaHb».  XapakTepu3oBaTh  ocobeHHOCTH | bank-zadaniy-dlya-

cTpoeHns ¥ (QYHKIMHM TKaHeW pacTeHuil. YcraHaBmuBaTh | Otsenkiyestestvennonauchnoy
B3aMMOCBSI3b CTpOeHUs W QyHKIUi TKaHei. OObACHATH | -gramotnosti; caiir EnxunHas
3Ha4YeHUE TKaHEH B )KU3HU PACTEHUS KOJIJICKIIHSI U(PPOBBIX
00pa30BaTeNbHBIX PECypcoB
[DneKTpoHHBIH  pecypc]: —
URL: http://school-

collection.edu.ru/catalog
3 | Opransl pacTeHuit 13 5 17.11.2022 | OOBsCHATH poOJiIb CEeMSH B MpHUpPOAE. XapaKTepU30BaTh | DIEKTPOHHOE MPUIOKEHHE K
23.02.2023 | pynkuuu  yacteil  cemeHH. OmnMchiBaThb  CTPOCHME | yUEOHUKY; JJIEKTPOHHBIE

3apobIIlIa pacTEHMs. Y CTaHABIMBATh CXOACTBO MPOPOCTKA
¢ 3apojipleM ceMeHH. ONUChIBATh CTaINN ITPOPACTAHUS.

ceMsiH. BbIABIATE OTIMUYMTENbHBIE TPU3HAKU CEMSH
JBYJIOJIBHBIX M OJHOJOJBHBIX pacTreHuil. lcnonb3oBaTh
UH(POPMALMOHHBIE PECYPCHI ISl MTOJITOTOBKHU COOOILICHUS O

MPE3EHTAlNU; MaTepHalIbHO-
TeXHHYeCKas 0a3a IEHTpa;
OTKPBITBINA OaHK 3aJaHuil IS
(dbopMUpOBaHUS €CTECTBEHHO-
HAay4YHOU TPaMOTHOCTH
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pOJIM CEeMSH B JKM3HHU 4YellOBeKa. XapaKTepu3oBaTh pOJIb
BOJbI W BO3JyXa B IMpopacTaHud ceMsH. OOBACHATH
3HaYeHHWE  3alacHbIX  MHUTATeNbHBIX  BEHIECTB B
popacTaHuu CEeMSIH. OOBACHATD 3aBHCUMOCTh
OpopacTaHus CeMSH OT TEeMIIEPaTypHBIX  YCIOBHIL.
[Iporao3upoBaTh CpPOKM TIOCEBa CEMSH OTICIBHBIX
KyabTyp. PasznuuaTe W ompenensiT THUIBI KOPHEBBIX
CHCTEM Ha  pHUCYHKax, TepOapHBIX  JK3EMILIIpaXx,
HATypalbHBIX OOBeKTax. Has3plBaTh dYacTH  KOpHSL.
VYcTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS U PYHKIUN yacTen
KOopHs. OOBACHATH 0COOEHHOCTH pocTa KopHs. [IpoBoauTh
HaONMIOEHNsT 32 W3MEHEHUSMH B BEPXYIICYHON YaCTH
KOpHS B TIEpHOJ pocTa. XapaKTepH30BaTh 3HAYCHHE
BHUJIOM3MEHEHHBIX KOPHEW JUIs pacTteHnid. Onpenensarsb
YacTH JIMCTa Ha TepOapHBIX DJK3EMIULIpPAaX, PHCYHKAaX.
PaznugaTth mpoCThIe M CIIOKHBIE JICThS. XapaKTeprU30BaTh
BHYTPEHHEE CTPOEHHUE JINCTA, €r0 YacTH. YCTaHaBIUBAaTh
B3aUMOCBSI3b CTPOEHUs u byHKIMI JMCTA.
XapakTepu3oBaTh BHUIAOU3MEHEHUS JIMCTHEB PACTEHHIA.
OmnuceiBaTh BHEIIHEE CTPOCHUE CTeOIsl, MPUBOJIUTH
OpUMEpbl  pa3aMyHbIX TUNOB  crebsedl.  HasbiBaTh
BHYTPEHHHE YacTH CTeOJs pPacTeHUH U MX (QYHKIUH.
OmnpenensaTb BUJOU3MEHEHHMS HAA3EMHBIX M MOJ3EMHBIX
noOeroB Ha pHCYHKaX, ¢oTorpadusax, HaTypaJIbHbBIX
oObekTax. M3ydyaTe M ONMUCHIBaTH CTPOCHHUE IMOJ3EMHBIX
no0GeroB,  otrmeuyarb  MX  pasnuuud.  I[IpoBoauTh
HaOmroeHus, (UKCUpPOBATh HUX pPE3YylbTaThl BO BpeMs
BBINOJIHEHUS JabopaTopHOil paboTel. ColmonaTh mpaBuia
paboTrel B KkaOuHere, oOpamieHus ¢ JabOPaTOPHBIM
oOopynoBaHueM. YMeHue paboraTh ¢ Ja0OpaTOpHBIM
o0OpyJOBaHUEM,  YBEIMYUTEIbHBIMU  INpHOOpamMH, C
000pyI0BaHUEM IIEHTPA.

[DnexkTpoHHBIN pecypcl: —
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

02.03.2023

OOBACHATH POJIb  KOPHEBBIX BOJIOCKOB B MCXaHHU3MC

9J'ICKTp0HHO€ IMMPUIIOKCHUC K
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IIPOLIECCHI
KU3HEEATEIIBHOCT
U pacTeHUH

04.05.2023

noyBeHHOTo nHuTaHusi. OOOCHOBBIBATH POJIb MOYBCHHOTO
NUTAaHUS B JKU3HU pacreHuid. CpaBHUBATh M pa3jinyarh
COCTaB W 3HAYCHHE OPraHUYECCKUX M MHHEPAIbHBIX
ynoopenuit VIS Hcnonws3oBath
UH(POPMAIMOHHBIC PECYPCHI ISl IOATOTOBKH MPE3CHTAIINN

IPOEKTa O MPHUCIIOCOOICHHOCTH K BOJIE PACTECHHH pPa3HBIX

pacTeHui.

9KOJIOTMYECKUX Ipymi. [IpuBoauTh NmpuMepbl OpraHU3MOB
— aBTOTPOGOB U reTepoTpoHoB, HAXOIUTH PASITHUYMS B HX
nutaHui. OOOCHOBBIBaTh KOCMHUYECKYIO POJIb 3€JIEHBIX
pactenuii. Mcnonb30Bath HHGOPMALIMOHHBIE PECYPCHI IS
HOJArOTOBKU COOOIIEHHsS] O posii (POTOCHHTE3a Ha Halleu
wiaHere. BbINONHATE  HAOMIOAEHUS W U3MEpEHHs.
Bocnutanue O0epeKHOTo OTHOILIEHHS K CBOEMY 3/I0pPOBbIO,
MPUBUTHE WHTEpeca K HM3YyYCHHUIO NMpeAMeTa. BBIMOIHATH
OTBIT, HAOMIOJAaTh pe3yldbTaTbl M JeJaThb BBIBOJBI IO
pe3ynpraTaM  HcCieloBaHUsA. YMeHue paboTtatb C
000pyI0BaHUEM IIEHTpa 00pa3oBaHMUS.

yueOHUKY; AIIEKTPOHHBIE
npe3cHTauu, MaTcpualbHO-
TeXHUYeckas 0a3za LEHTpa;
OTKpBITBIA OaHK 3aaHui JUIs
(OopMHUPOBAHUSI €CTECTBEHHO-
Hay4HOU rpaMOTHOCTHU
[DnexkTpoHHBIN pecypc]: —
URL: https:/fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Eaunas
KOJUIEKIIUS I ppoBBIX
00pa3oBaTENbHBIX PECYPCOB
[DnexTpoHHBI  pecypc]: —
URL: http://school-
collection.edu.ru/catalog

5 | Mos 3enenas
nmaboparopust

Hcnonb3oBath nH(GOPMAITMOHHBIE

MPE3CHTaIUN

pecypcsl TUTSE

IIOATOTOBKHU IMPpOCKTA. BrimonasTh
Ha6J'IIO,Z[eHI/IH n  HU3MCPCHUS. Bocnuranne 6€p€)KH01"0
OTHOIICHHUA K CBOEMY 3J0POBBIO, IPUBUTUC HHTECPECA K
HN3YUCHHUIO IIpeaMETa. Bremonsaars OIIBIT, Ha6J'II-O,I[aTB
PE3YIbTATHI n J€1aTh BBIBObI 10 pe3yibTaTaM
HUCCIICIOBAaHMUS. YMCHHUE pa6OTaTL C O6OPYI[0BaHI/IeM

HeHTpa oOpa3oBaHUsL.

DNeKTPOHHbIE MPE3eHTAUN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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Ne Jara Tema Kounu HNcnoab3oBanue
n/n | mpoBeeHH €CTBO 00opy10BaHNs LIEHTPA
| 4yacosB €CTeCTBEHHOHAYYHOii
HANPaBJIEHHOCTH
Paznen 1. BBenenue (2 yaca)
1 08.09.2022 | Uctopus pa3BUTHS HayKd OOTaHUKH 1
2 15.09.2022 | OcHOBHBIC METOJIbI HCCIICIOBAHUS 1 Hudposas mabopatopus c
JATINKAMH
Paznen 2. PacTurtesibHble KJIeTKM U TKaHHU (7 4acoB)
3 22.09.2022 | UcTtopusi OTKPBITHS KJIETOYHOTO CTPOCHHUS 1
OpPraHU3MOB
4 29.09.2022 | KnetoyHoe CTpOEHHE PACTECHHIA. 1 Muxkpockon nudpoBoi,
Jlabopamopnas paboma MUKpOTpenapaTbl
«Paccmampusanue noo Mmuxpockonom
KAEMOK KONMCUYbL IYKd, MPAdecKaHyul,
JIUCMbEes 37100eU»
5 06.10.2022 | OcHOBHBIE MPOIIECCHI KUZHEICATCIILHOCTH 1 DJNEeKTPOHHBIEC TAOJIHIIBI 1
KJIeTKHU. [leenne KieTKu TJIaKaThI
6 13.10.2022 | Ypok-mpoekT «Co3iaeM KISTKY»
7 20.10.2022 | TxaHu pacTeHUI. 1 Muxkpockon 1udpoBoi,
Jlabopamopuas paboma MHUKpOIIpenapaThl
«Paccmampusanue noo muxpockonom
PA3TUYHBIX PACTMUMENIbHBIX MKAHEU»
8 27.10.2022 | IlpuuuHBI NOSBICHUS TKAHEH 1
9 10.11.2022 | PacTenue Kax IIE€JIOCTHBIN )KUBOM 1 DIIeKTPOHHBIE TAOIUIIBI
OpraHu3M, COCTOSIIUIN U3 KIETOK U TKaHEei TJTaKaThl
Pa3znen 3. Oprannl pacrenuii (13 yaco)
10 | 17.11.2022 | CtpoeHue ceMsiH IBYAOJIbHBIX U 1 [udposas maboparopus mo
OJIHO/IOJIbHBIX PACTEHUI. AKOJIOTHH (JaTYUK
Jlabopamopnas paboma «CmpoeHnue OCBEILIEHHOCTH, BIQXKHOCTH
cemenu ¢aconuy U TEMIEepaTyphl).
DJEeKTPOHHBIEC TAOIUIIBI U
TJTaKaThl
11 | 24.11.2022 | 3naueHue CEeMSH B )KU3HH YEIOBEKa 1
12 | 01.12.2022 | YcnoBus mpopacTaHUs CEMsIH. 1 [udposas maboparopus Mo
Jlabopamopnas paboma «Ycnoeus HKOJIOTUH (AATYUK
npoOpaAcmManuist CeMsiH» OCBEIIIEHHOCTH, BIAXKHOCTH
U TEMIIEPATYPBI)
13 | 08.12.2022 | 3amacHble MUTATEIBHEIE BEIMIECTBA CEMEHHU 1 DJEeKTPOHHBIEC TAOIUIIBI U
Y UX pOJb B popacTtanuu ceMsiH. Cpoku TTaKaThl
MOCEeBa CEMSIH Pa3IMUHBIX KYIbTYP
14 | 15.12.2022 | Tumbl KOpHEBBIX cUcTeM pacTeHuil. Poct 1 Mukpockon 1uppoBoH,

KOpHS, T€OTPOITU3M

MUKpOTIpEnaparhl.
['epOapHbIif MaTepua.
DNEeKTPOHHBIE TAOIUIIBI U




IIJ1aKaThl

15 | 22.12.2022 | CtpoeHue KOpHSI. 1 Mukpockor uppoBoH,
Jlabopamopnas paboma « Cmpoenue MUKpPOIPENapaThl.
KOPHSL NPOPOCMKA» DJeKTPOHHBIE TaOIHUIIBI U
TUTAKaThI
16 | 12.01.2023 | BupousmeHeHus: KOpHEl. 3HaYeHHE 1 DNEeKTPOHHBIE TaOJINLIBI U
KOpHEH B MPUPOAE TUIAKATBI
17 | 19.01.2023 | Jluct u ero crpoeHue. THIIBI KUITKOBAHHS 1 Mukpockor uppoBoH,
JMCTHEB. MUKPOIPEapaThl.
Jlabopamopnas paboma « BHympennee ['epGapublii MaTepual.
cmpoeHue Iucma DJNEeKTPOHHBIE TAOIHUIIBI 1
TUTaKaThI
18 | 26.01.2023 | Ctpoenue u PyHKIIUU YCTHUIl. 3HAYCHHE 1 DJIeKTPOHHBIE TAOIUIIBI
JMCTa IS pacTeHus: (POTOCHHTES, TUTaKaThI
ucnapeHue, ra3000MeH
19 | 02.02.2023 | JlucTtomam, €ro pojb B )KU3HH PACTCHUSI. 1
BunonsmeHeHus TMCTHEB
20 | 09.02.2023 | Crebenb U €r0 CTpOCHHE. 1 Mukpockor uppoBoH,
Jlabopamopnuas paboma «Cmebens MHUKPOIIpENaparhl.
00HOOO0JILHBIX U 08YOOJIbHLIX PACTEHULLY ['epGapHbIii MaTepual.
DJIEKTPOHHBIEC TAOIHIIBI 1
TUTaKaThI
21 |16.02.2023 | BugousmeHnenus cteOsl y HAI3eMHBIX U 1 ['epGapHbIii MaTepual.
OI3€MHBIX IT00OETOB. DIIeKTpOHHBIE TAOJUIIBI U
Jlabopamopnas paboma «Brewnee TUTAKaThI
cmpoenue KopHesuwa, KiyoHs, TIYKOGUYLLY
22 | 23.02.2023 | Ypoxk-npoekT «Co3/maeM pacTUTEIbHBIN 1
OpraHu3M»
Pasznen 4. OcHOBHbBIE NIPOIECCHI (KU3HEAEATEbHOCTH pacTennii (9 4yacoB)
23 | 02.03.2023 | MuHepanpHOE TUTAHUE PACTCHHUH U 1
3HAYCHUE BO/IBI
24 1 09.03.2023 | IlepemenieHre BOJIbI © MHHEPATbHBIX 1 [udposas maboparopus mo
BEIIECTB M0 PACTEHHUI0. 3HAYCHHE AKOJIOTHH (JaTYUK
MUHEPAITBHOTO (IOYBEHHOTO) MTUTAHUS. BJIQKHOCTH, OCBEIIECHHOCTH)
Jlabopamopnas paboma «llepedsudsicenue
800bL U MUHEPATILHBIX eUJeCE NO
cmeonoy
25 | 16.03.2023 | Tunsl ynoOpeHHii U UX POJIb B )KU3HU 1
pacTeHus
26 | 23.03.2023 | Dkonoruyeckue rpynibl paCTeHUH Mo 1 DNeKTpOHHBIE TaOIHIIbI U
OTHOILIEHMIO K BOJIE TTaKaThl
27 |06.04.2023 | Bo3ayirHoe muTaHUE PACTCHU — 1 [udposas nabopaTtopus 1mo

¢dorocunTes. YcaoBus 00pazoBaHUs
OpPraHMYECKUX BEILECTB B PACTEHUNU

AKOJIOTUH (JaTUYUK
YTJIEKHUCIIOTO ra3a u

KHCJIOpO/1a)




28 | 13.04.2023 | 3enéuble pacTeHUs — aBTOTPOQBHI. 1
I'erepoTpodsl Kak MOTPEOUTENN TOTOBBIX
OpPraHUYeCcKUX BEIIECTB

29 | 20.04.2023 | 3nayenue pOTOCHHTE3A B IPUPOJIE 1

30 | 27.04.2023 | [dprxanue u 0OMEH BEUIECTB y PACTCHUN 1 [Mudposas nabopaTtopus 1no
Pounb gpixanus B )xu3Hu pacrenuii. OOMeH AKOJIOTUH (IATYHK
BEIIECTB B OpPraHU3Me KaK Ba)KHEUILIHNA YIJIEKUCIIOTO Ta3a u
MPU3HAK KU3HH KHCIJIOPO/JIa)

31 | 04.05.2023 | CpaBHUTEIbHAS XapaKTEPUCTUKA 1 DJIeKTPOHHBIE TAOJIUIIBI U
MIPOIIECCOB IbIXaHUA U (POTOCHHTE3A, UX TUTaKaThI
B3aMMOCBSI3b

Paznean 5. 3enenas sadoparopus (3 yaca)

32 | 11.05.2023 | [ToxroToBka MpoeKToB «MOM OTIBITHI C 1
pacTeHUSIMH B JOMAIIHUX YCIOBUIX)»

33 | 18.05.2023 | 3ammuTa mpoeKToB «MOU OTBITHI C 1
PacTEHUSIMH B JJOMAIITHUX YCIIOBUIX)»

34 | 25.05.2023 | DOkckypeust «PacTeHus BOKPYT Hac» 1

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIAA YYUEHUKA

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

2. V. AkumymikuH. HeBumMbie HUTH ipupoabl.- M.: Meicis, 2005 1.-142 c.

3. Bep3unun H.M. Ilo cnegam Pobunzona.- M., Ilpocsemienue, 1994.

4. 3anumaTtenbHble MaTepralibl U (GakThl 1Mo 00IIel OMOJOruu B Bompocax M oTBerax. 5-11 kiaccel / aBT.-
coct. M.M. bonnapyk, H.B., Kosbutnna. — Bosrorpan: Yuurens, 2007.

5. Kpuctunan ne /{1oB. [TyremectBue B Mup *uBoii kietku. M.: «Mup» 1987.

6. DHukaonenus g aereil. buomorus. M.: «ABadTta+t» 1996.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. Buonorus. 6 wi.: meroaundeckoe nocodue k yueOnuky B. M. CuBormaszoBa «buosorus. 6 kmace» /
3. A. Tomanosa, B. 1. CuBornazos. — M. : [Ipocda, 2019. — 336 c. — (Poccuiickuii yueOHuUK).

2. bycnakoB Bmagumup Bnagumuposudy, IlbiHeeB Anekcanap Bmagumupouu Mertoandeckoe mnocoOue
«Peanu3anus o6pa3zoBaTeIbHBIX IPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKON HaMpaBICHHOCTEH Mo
OMOJIOTUH C UCTIOJIB30BaHUEM 000PYI0BaHUA LIEHTpa «Touka pocTan».

3. Mupzoes C.C. AkTuBHU3a1Ms T03HABATEIBHOTO HHTEpeca yyamuxcs // buonorus B mkoie, 2007. Ne6

4. Cenesko I'.K. CoBpeMenHbie 0Opa3oBarenbHble TexHOIoruu. M.: 1998.

5. CeneBko I'.K. DHumkmoneaus obpazoBatenbHbIX TexHonorui, T.1. M.: HUM mIKOABHBIX TEXHOJIOTHH,
2006.

6. Tymuna U.A. VMcnosnb30BaHle KOMIIBIOTEPHBIX TEXHOJIOTUH B 00ydeHuu Ouosnoruu // IlepBoe ceHTSOps.
Buonorus, 2003, Ne27-28.



OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponuna I'.A., UBanosa T.B., Kanunosa I'.C. buonorus. [Tnanupyemsie pe3ynbTaThl. CUCTEMA 33JaHUH.
5—9 kmaccel. [locobue mnst yuutenedr obmeoOpazosar. opranusanuii / Ilox pen. I'.C. Kosaneroii, O.b.
JlorunoBoit. — M.: IIpocBemenne, 2017.

2. I'anonrok 3.I'. buonorus. [Ltanupyembie pe3ynbTaThl: KapTa MPOXOXKACHUS pabodei mporpaMmmbl. 5S—6
KJ1acchl: yue0. mocobue st obnieoopaszosar. opranusanmii / 3.I°. ['anontok. — M.: [IpocBemienue, 2017.

3. XKepeomonra E.JI.. EI'D. buonorus: reoperndyeckue marepuansl.- CI16.: Tpuron, 2009. — 336 c.

4. Kanununa A.A. [loypounsie pazpaboTtku no 6uosnoruu «bakrepun. I'puOsl. Pactenus», 6 kimacc. — M.:
BAKO, 2005.

5. Huxumos A.U., TletpocoBa P.A. u np. buonorus B tabnumax.- M.: «<MJIEKCA», 1998. Hukumos A.U.,
TepemoB A.B. lugaktrueckuii Matepuan no 3oojoruu. — M.: PAVD «lutanens», 1996. — 174 c.

6. ITaceunnk B.B. buonorusa. Meroanka MHIMBUAYyaIbHO-TPYIIIIOBOU iesTenpHOCTH. — M.: IIpocBenienue,
2016.

7. Tlaceunux B.B. buonorus. MunuBuayansHO-rpynmnoBas aedrenbHocTh. [loypounsie paspabotku. 5—6
KJ1acchl: yuel. mocodue s obmeoopazosar. opranuzanuii / B.B. Ilaceunnk. — M.: [Ipocsemienue, 2017.

8. Ilaceunuk B.B., Cymaroxun C.B., Kamunosa I'.C., 'amontok 3.I'. ¥Ypoku Ouonoruu. 5—6 Kiacchl:
nocobue ms yuurtened oOmeoOpa3oBat. opranuzanuii / mox pea. B.B. Ilaceunuka. — M.: IIpocsemienue,
2014.

9. Tepemon A.B., PoxioB B.C.. 3anumMarenbHas 300J0THsI: KHUTA IJIs YYAIIUXCS, YIYUTEIEH U POTUTENEH. -
M.: ACT —ITIPECC, 1999.- 258 c.: umn.

10. ®pocun B.H., CuBornazoB B.W. ['oToBUMCS K eAMHOMY TOCYJapCTBEHHOMY 3K3aMEHY: OWOJIOTHS.
Kusotneie. — M.: JIpoda, 2004 — 272 c.

11. Caiitr ®OUIIN. OTkpeITHIA OaHK 3amaHUi I (GOPMHPOBAHUS ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH
[DnexTponnsiii pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.

12. Caiit Enunas xosutekius 1udpoBBIX 00pa3oBaTeNIbHBIX pecypcoB [DnekTpoHHbiii pecypc]: — URL:
http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLNECCA

YYEBHOE OBOPYJOBAHHUE

- Muxkpockon 1uppoBO.

- Muxkpomnpemnaparsl.

- Iludpoas naGopaTopust MO 3KOJOTMM (ATUYUK OCBEIEHHOCTH, BIAKHOCTH, TEMIeEpaTyphl, IaTUUK
YTJIEKHUCIIOTO Ta3a U KUCIIOPOJa).

- DNeKTPOHHbIE TAOIUIIBI U MIAKATHI.

- ['epbapHsblit MaTepua.

OBOPYJIOBAHME JJiSI MNPOBEJIEHUSI JIABOPATOPHBIX, TITPAKTUYECKHUX PABOT,
JEMOHCTPAILIUM

KOMHLIOTep, MMPOCKTOP, MHHTCPAKTUBHAA JOCKA. CHpaBO‘-IHBIC TaGJ’II/ILILI, IJIaKaTbl, JJICKTPOHHBIC
Npe3CHTAlH, JJICKTPOHHOC MPUIIOKCHUE Y y‘{e6HI/IKy (CD-I[I/ICK), MOZCIIM, BJIAXKHBIC TIPCIaparhkl,



MUKpOIpENapaTbl, MUKPOCKOIIbI, MPENapoBaJIbHbIE WUIJIbl, UHLIETHI, Yalku [leTpu, mpeameTHble cTekia,
ITOKPOBHBIE CTEKJIA.
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