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[IporpaMma 1O BHEYPOYHOH MAEATENBHOCTH MO OHOJOTMM HAa YPOBHE OCHOBHOTO OOILIEro
o0Opa3oBaHusl CcOCTaBJieHa Ha OCHOBe TpeOoBaHMH K pe3ylnbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeJIbHON  MPOTPaMMBbl  OCHOBHOTO 0OOwIEro 0Opa3oBaHUs, IPEACTABICHHBIX B
denepanbHOM  TOCYZApCTBEHHOM  00pa3oBaTeIbHOM  CTaHJApT€  OCHOBHOTO  OOIIEro
oOpa3oBanus, a Taxke [IpuMepHOil mporpaMmbl BOCTIUTaHUs, METOIMYECKUX PEKOMEH AL 110
CO3/IaHUI0 M (YHKIMOHUPOBAHUIO B 00II€00pa30BaTEIbHBIX OPraHU3AlUAX, PACIIONIOKEHHBIX B
CENTbCKOM MECTHOCTH M MAaJbIX TOpOJaX, IEHTPOB OOpa30BaHUS €CTECTBEHHO-HAYYHOU W
TexHoJoruueckoil HampaBiaeHHocTel («Touka pocta»n) (YTBEpKAECHBI PACHOPSIKEHUEM
MunucrepcrBa npocsenienus: Poccuiickoit @enepanuu ot ot 25.11.2022 Ne TB-2610/02)

MHOACHUTEJIbBHASA 3ATINCKA

[Mporpamma «3enéHass maboparopus» ACTANM3HPYET COJEpKAaHHE Kypca BHEYPOUHOUH
NEATeIbHOCTH, JaeT MOJApOoOHOE paclpelesieHue YacoB W MOCJIENOBAaTEIbHOCTh HM3YYCHHUS TeM WU
pa3aenos.

JlaHHas mporpamMma TpeAHa3Ha4deHa IS ydammxcs 6-9 KiaccoB, IMO3BONIET pacHIMpUTh U
VIIYOUTh Yy yYalIuXcs MPAKTHYECKOE TNPUMEHEHHE TIOJIYYEeHHBIX TEOPETHYECKUX 3HAHWUU TI0
ounonorun (pasnen «boranmkay).

ABTOpCKasi TmporpamMma paccuMTaHa Ha ydamuxcs 6-9 ximaccoB Ha 34 ydueOHBIX dHaca,
OpHEHTHPOBaHA Ha yrIIyOJIeHHE U paclIMpeHre 3HaHUH, Ha pa3BUTHE JTF0003HATEIIFHOCTH U HHTEpeca
K OMOJIOTHH, Ha COBEpPIICHCTBOBAHNE YMEHHUM yJalllMXCsl MPOBOJANUTH OMOJOTUYECKUI SKCIIEPUMEHT C
WCIIOJIb30BAHUEM COBPEMEHHBIX IMPHOOPOB M 000PYyIOBaHMS IIEHTpa OOpa30BaHMs €CTECTBEHHO-
HAay4YHOM U TEXHOJOTUYECKOM HarpaBieHHOCTEN «Touku pocTay.

DKCIIEpUMEHT SIBIISIETCS UCTOYHUKOM 3HAHUM U KpUTEpUEM MX UCTHHHOCTH B Hayke. KoHnenuus
COBPEMEHHOT0 00pa30BaHUs MOIPa3yMEBAET, YTO B YUEOHOM 3KCIEPUMEHTE BEAYIIYIO POJIb J0KEH
3aHSTh CAaMOCTOSATEIbHBIN HCCIEA0BATEIbCKUN YUCHUUECKUN IKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTANIbHBIE HCCIIEIOBAHUS 10 OUOJIOTUU Y€ TPYIHO IMPEACTaBUTH 0e3
UCIOJIb30BAHUSI HE TOJbKO AaHAJIOTOBBIX, HO M LHU(PPOBBIX H3MEPUTENbHBIX MpHOOPOB. B
@denepalibHOM rocynapcTBeHHOM oOpasoBareibHoM crangapre (PI'OC) mponmcaHo, 4TO OJHUM M3
YHHUBEPCAJbHBIX YUEOHBIX JCUCTBUIM, NPUOOpPETAEMBIX YyYallUMHUCSA JIOJDKHO CTaThb yMEHUE
«MIPOBE/ICHUS OIMbBITOB, MPOCTBHIX AKCIHEPUMEHTAJIbHBIX MHCCIEIOBAHUN, MPSAMBIX M KOCBEHHBIX
M3MEpEHUH C UCII0JIb30BAHNEM aHAJIOTOBBIX U ITU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

B ocHoBy nmporpamMmel 3al0keHO TnpuMeHeHHe HHuQpoBbIX Jabopatopuil. Tematuka
MPEI0KEHHBIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB, COOTBETCTBYET CTPYKType HMPUMEPHOM
o0pa3oBaTeNbHON MporpaMMbl IO OHOJIOTHH, cojaepkaHuio DenepaabHOr0 TOCYIAPCTBEHHOTO
obOpazoBarenbHoro cranaapta (PI'OC) ocHOBHOTO 0011IETO 00pa30BaHMS.

upokuii cHexkTp AaTYUKOB IHMQPPOBOM JTa0OpaTOPUU TMO3BOJMT YyYalIUMCA 3HAKOMUTHCS C
napaMeTpamMu OMOJOTHYECKOTO OJKCIepMMEHTa HEe TOJBKO Ha KadeCTBEHHOM, HO M Ha
KOJIM4eCTBEHHOM ypoBHe. [ludpoBas maboparopus Mo3BOIUT BECTH ATUTENBHBIN IKCIEPUMEHT JaKe
B OTCYTCTBHHM DJKCIIEpUMEHTATOpa, a YacToTa HUX HW3MEpPEHUIl HEeMoJBIACTHA YEIOBEYECKOMY
BOCITPUSTHIO.

B mporecce dopmupoBaHUS SKCIEPUMEHTATbHBIX YMEHHH YYEHHK OOYYUTCS TPEACTABIATH
nHpOpPMAIIHIO 00 HCCIETOBAHUY B UETHIPEX BUJIAX:

* B BepOaJbHOM: OIKCHIBaTh OSKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA,
(uKkcHpOBaTh BHUMAHKUE HA U3MEPSIEMBIX BEIMYMHAX, TEPMUHOJIOTHH;
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* B TaOJIMYHOM: 3aIOJIHATH TAOJMUIBl JAHHBIX, JICKAIIMX B OCHOBE MOCTPOCHHS rpadukoB (Ipu
3TOM y YYalIuXcs BOSHUKACT MEPBUYHOE NIPECTABICHUE O MACIITa0aX BEJIMYHH);

* B rpad)M4eCKOM: CTPOUTH TpadUKH MO0 TaOJMYHBIM JaHHBIM, 4TO JAaET BO3MOKHOCTH MEPEXo/ia K
BBIJIBIDKCHUIO THUIIOTE3 O XapaKTepe 3aBHCHMOCTH MEXKIY BeIWYMHAMH (TMPU STOM YYHTEIb
MMOKa3bIBAaET MPEHMYIIECTBO B BU3YAIM3AIMH 3aBHCUMOCTCH MEXy BEIMYMHAMHE, HATJISJIHOCTh U
MHOTOMEPHOCTh); B BHJC MAaTEMaTHYCCKUX YPaBHCHHH: JaBaTh MAaTEMaTHYCCKOE OIMCaHUE
B3aMMOCBSI3H BEJIUYNH, MATEMAaTHYCCKOES 0000IIICHIE.

* (hopMHpOBAHHE UCCIICOBATEIHLCKUX YMEHUN YYallUXCsl, KOTOPHIC BBIPAXKAIOTCS B CIICIYFOIINAX
JICUCTBHSX:

1. onpenenenne npoodIeMsl;

. IOCTaHOBKA MCCIICAOBATEIHLCKOM 3a1a4H;
. IJITAHUPOBAHUE PEIICHUS 33]1a4H;
. IOCTPOEHHUE MOJIEIIEH;
. BBIJIBIDKEHHE THIIOTE3;
. OKCIIEPUMEHTAIbHAS MIPOBEPKA TUTIOTE3.
JlaHasi mporpaMma IMO3BOJISIET YIOBJICTBOPUTH ITO3HABATEIBHBIC WHTEPECHI yYAIIMXCS B
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chepe OHOJIOTMM, SKOJOTHMH U OXpaHbl 3/I0POBbS UEJIOBEKa, CIOCOOCTBYET (HOPMHPOBAHUIO
KOMMYHUKATHBHBIX Ka4eCTB JIMYHOCTH WIKOJIHHUKOB, PA3BUTHIO HMX TBOPYECKHX CIIOCOOHOCTEH,
(hOopMUPOBAHHIO METAPEMETHBIX YMEHUI 1 HABBIKOB, YHUBEPCATBHBIX YICOHBIX EHCTBUH.

3HAYUTENIbHOE KOJIMYECTBO 3aHATHM OTBOAMTCS Ha HCCIENIOBATENbCKYI0O M TMPOEKTHYIO
NesITeIbHOCTh, YTO B 3HAYUTENbHON Mepe CrnocoOCTBYeT (OPMHPOBAHUIO Yy IIKOJLHUKOB
pEryasSTUBHBIX, KOMMYHHKAaTUBHBIX, JUYHOCTHBIX YVYJI. B xome paboTel B Tpymnmax ydamuecs
(GbopMHPYIOT U Pa3BUBAIOT CHOCOOHOCTH OMPEAENATh TPACKTOPUIO CBOEr0 Pa3BUTHUS, CTaBUTH LIEIH,
3aJaud, HaMeyaTb IIyTH pEIIeHHs, OCYIIECTBIATh CaMO M B3auMOIpoBepKy. PabGorta Han
KOJUIGKTUBHBIMHU ~ TMPOEKTaMHM  TIO3BOJISIET  IIKOJIbBHUKAM  TIOBBINIATh  KOMMYHHKATHBHYIO
KOMIIETEHTHOCTh. OHU y4aTcsi OpraHU30BBIBaTh Y4eOHOE COTPYIHHUYECTBO C OJHOKJIACCHUKAMU U
yuuteneMm, paboTaTh IpyNIaMHu U B Iapax, HaXOJUTh OOllee pelieHue, pasperarb KOHGIUKTHI Ha
OCHOBE COTJIACOBaHHWS MO3MIMI M y4y€ra HHTEpecoB, (OPMYyIUpOBaTh, APrYMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE.

HoBuzna mnporpammsl mposBiseTcs B o0coOeHHOCTsIX e€ r1uianupoBaHus. IIporpammoit
MIPEelyCMOTPEHO YepeZO0BaHNE TEOPETUUYECKUX 3aHATUN C MPAKTUYECKUMHU, BBHIOJHEHUE TBOPUYECKUX
paboT. 3HauMTENbHOE KOJUYECTBO BPEMEHU OTBOAMUTCA Ha OBJIAJICHHE YyYAIlUMUCA TEXHOJIOTHUU
MIPOEKTHOM JEATEITHbHOCTH.

HEJIN U 3AJAYHN

HGJ'ISIMI/I HU3YUYCHUA OHOJIOTHH Ha YPOBHE OCHOBHOTI'O O6H.[€FO O6paSOBaHI/I${ SABJIAOTCA:

(I)OpMI/IpOBaHI/IC CHUCTEMBl 3HAaHHUM O INpU3HaAKax HW IpoHeccax KU3HCACATCIbHOCTU
OMOJIOTUYECKUX CHCTEM pa3HOTO YPOBHA OpraHU3aluu;

(I)OpMI/IpOBaHI/IC CUCTeMBI 3HAaHMH 00 OCOOEHHOCTSIX CTPOCHUS, KUBHCACATCIBbHOCTHU
OpraHnu3Ma 4YCJIOBCKaA, YCIIOBHUAX COXPAHCHUSA €TI0 3J0POBbA;

(I)OpMI/IpOBaHI/IC yMeHI/Iﬁ MNPpUMCHATb MCTObL OHOJIOTHYECKOM HaykKu JIsI H3Y4YCHUA
OMOJIOTHYECKUX CHUCTCM, B TOM YHUCJIC U OpraHru3Ma YCJIOBCKaA,

q)OpMI/IpOBaHI/IC yMeHHf/'I HCIIOJIB30BAaTh I/IH(I)OpMaLII/IIO O COBPCEMCHHBIX HJOCTUIKCHHAX B
o0Oactu Ounoyioruu JJIsL 0OBsICHEHUS nmpoueccoB u SBIICHUH  JKUBOH npupoasl H“
KHU3HCOCATCIIBHOCTH COOCTBEHHOT'O OpraHusma;



dbopMupoBaHHEe YMEHUN OOBSICHATH POJIb OMOJIOTUU B MPAKTUYECKOW JEATEIHHOCTH JIOICH,
3Ha4YeHHE OMOJIOTHYECKOTO pazHOOOpa3us sl coXpaHeHHs! OHochepbl, MOCIEACTBUS IEATETLHOCTH
YeJI0BEKA B IPUPOJE;

(bopMUpOBaHHE PKOJOTHUECKOW KYJIBTYPHI B LEISIX COXPAHEHUS COOCTBEHHOIO 3/I0POBBS U
OXpaHbl OKPYKAIOILIEH CPEbI.
JocTmwkenue 1enei obecrneunBaeTcs pemenuem ciaeayromumx 3AJJAY:

npuoOpeTeHne 3HaHWKH OOYYAIONUMUCS O JKUBOW IPHPOJIE, 3aKOHOMEPHOCTSX CTPOCHHUS,
KU3ZHEJEATENIbHOCT U CPEeNo00pa3yrollel poJid OpraHM3MOB; 4YEJOBEKE Kak OMOCOLUAIbHOM
CYLIECTBE; O POJIM OMOJIOTHYECKON HayKH B MPAKTUYECKOM 1€ATENbHOCTH JIIOEH;

OBJIQJICHUE YMEHHUSIMHU MPOBOJUTH HCCIEIOBAaHUS C HCIOJIB30BAaHUEM OHOJIOTHUYECKOTO
000pyI0BaHUs U HAOJIIOJIEHUS 32 COCTOSTHUEM COOCTBEHHOTO OpraHN3Ma;

OCBOEHHE MPUEMOB pabOThl ¢ OMOJIOrMUYECKON MHpOpMaluel, B TOM YHCJIE O COBPEMEHHBIX
JNOCTHXEHUSX B 00J1aCTH OMOJIOTHH, €€ aHAIM3 U KPUTUYECKOE OLIEHUBAHUE;

BOCIIUTaHHE OMOJIOTMYECKH U 3KOJOTUYECKH I'PaMOTHOM JMYHOCTH, TOTOBOM K COXpaHEHHIO
cOOCTBEHHOTO 3710POBbsI U OXPAHbI OKPYKAIOILIEH CPE/Ibl.

COILEPXAHUE KYPCA

Pa3nen 1. BBeaenue (2 yaca)

Hcropust pa3BuTus Haykun OOTAaHUKH KaK 4YacTH OHMOJOTHH, OOBEKTOB M METOJIOB, 3HAYCHHS B
COBPEMEHHOM MHpE. 3HAKOMCTBO IIKOJBHUKOB C OCHOBHBIMH METOJAaMH HCCIEIOBaHUS U
000pyI0oBaHHEM IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOW HAINpaBJICHHOCTEH
«Touku poctay. [IpaBuna noBeaeHus B kaOMHETE OMOJIOTHH U B pUpoie. BBOAHBIN HHCTPYKTAXK.

Paznen 2. PactuTeabHble KJIETKH U TKAHU (7 4acoB)

Bxurouaer TeopeTMueckue M MPAKTUYECKHE 3aHATHUS I0 W3YYEHUIO CTPOCHUSI PACTUTENIbHOM
KJIETKU. Y4Yaluecs 3HAKOMSTCS ¢ UCTOPUEH OTKPBITUS KIETOYHOTO CTPOCHHMS, 3aCIyraMU BEIHKHX
ecTecTBoUcIbITaTeNe u yuéHbix JleBenryka, ['yka s pa3zsutust uuronoruu. Kinetka kak OCHOBHas
CTpYyKTypHasi enuHuna pacteHus. CTpoeHHE pACTUTENbHON KJIETKH: KJIETOYHAas CTEHKa, SJIpo,
LUTOIIa3Ma, BaKyoJid, IutacTubl. JKusneaesrensHocTh KieTku. Jlenenue kietku. Kierka kak xuBas
cuctemMa. OCOOEHHOCTH PacCTUTENBHOU KiIeTkU. TkaHu pacteHuid. [loHsTHE O TKaHUW pacTeHHi. Bubl
TKaHEeW: OCHOBHasl, MOKPOBHAsA, IPOBOASIIAs, MeXaHu4ecKast. [[puunHbI MOSABIECHUS TKaHEH.

Jlabopamopunas paboma «Paccmampusanue nod MuKpocKOnom KiemoK KONCUYbl JYKd,
MPAOecKanyul, TUCMbes 2100eUy.

Jlabopamopunas paboma «Paccmampueanue noo MuKpoCcKOnom pasiuyHulX pAcmumenbHulx
MKaHeuy.

Pa3nen 3. Opransl pacrennii (13 yacos)

CeMs kak OopraH pa3MHOXKEHMS PacTEHUH. 3HAUYEHUE CEMSH B IPUPOJIE U JKU3HM 4YEJIOBEKa.
3HaueHue BOJBI U BO3yXa AJIS IPOPACTaHMsI CEMSIH. 3aracHble MUTATEIbHbIE BEIIECTBA CEMEHH.
Temneparypusle ycnoBus InpopacTaHus ceMsH. Posb cera. Cpoku moceBa ceMsiH. Turbl
KOPHEBBIX CUCTEM pacTeHHil. CTpoeHre KOpHS — 30HbI KOPHsI: KOHYC HapacTaHUs, BCAChIBaHMUsI,
IIPOBEJIEHUS, JeNIeHus, pocta. PocT kopHs, reorponusMm. BugonsmeHeHuss KopHeW. 3HaueHHE
KOpHel B mpupoje. JIluct, ero crpoenne u 3HaueHue BHemiHee cTpoeHue sncra. BHyTpeHHee
CTpO€HHUE JucTa. TUMbl )KUIKOBaHUS JUCTheB. CTpoeHHe U (YHKUMHU YCThHI. 3HAYCHHE JHCTa



JUIs pacTeHusi: (OTOCHHTE3, MCHapeHue, razoooMeH. Jlucronan, ero poib B KH3HH PACTECHUS.
Bunousmenenus micteeB. Ctebelb, €ro CTpOCHUE U 3HAYCHHUE.

Jlaboparopuas pabota «CtpoeHue cemeru hacom.

JlaboparopHas paboTa «YCIOBUS IPOPACTAHUS CEMSHY.

JlaboparopHas padota «CTpoeHnue KOPHS MTPOPOCTKAY.

JIaGopatopHast pabota «BHyTpeHHEee CTPOCHHE JIHCTAY.

JlaboparopHas paboTa «BHelIHee cTpOCHUE KOPHEBHINA, KITYOHS, TYKOBHIIBI.

Pa3nes 4. OcHoBHBIE poLecCh] )KMU3HeAesITeIbHOCTH pacTeHuii (9 4acoB)

MuHepanpbHOE NHUTAaHUE pPACTEHUWH U 3HadeHHe BoJbl. Boaa kak HeoOXoauMoe yciIoBUE
MUHEpAJIbHOTO (MOYBEHHOIr0) MuTaHus. V3BnedyeHne pacTeHHeM W3 MOYBbI PACTBOPEHHBIX B BOJE
MUHEpaJIbHBIX cosield. DYHKIINUS KOPHEBBIX BOJIOCKOB. [lepemerienne Bopl U MUHEPAJIbHBIX BEILIECTB
[0 PacTeHHI0. 3HAYCHHE MUHEPAIbHOrO (MOYBEHHOIo) MuTaHus. Tumbl ynoOpeHud W uUX posib B
KU3HU PacTeHUs. DKOJIOTUYECKHE TPYIIbl PAaCTEHUI MO OTHOLIEHUIO K Boje. Bo3nymiHoe nuraHue
pacTteHuid — ¢GoTocuHTE3 YCIOBHS O0pa3oBaHUA OPraHMYECKUX BEIIECTB B PACTECHUU. 3€JIEHBIC
pacteHust — aBTOTpodbl. I'eTepoTpodbl Kak TOTPEOUTENHN TOTOBBIX OPraHUYECKUX BEIECTB. 3HAUCHHE
¢doTocuHTe3a B pupoje. [pixaHre u 0OMeH BellecTB y pacTeHuil PoJib qpIxaHus B )KU3HU pacTEHHI.
CpaBHuTENbHAS XapaKTEPUCTHKA IPOLIECCOB AbIXaHus U GoTocuHTe3a. OOMEH BEIIECTB B OpPraHU3Me
KaK BaXHEWIINI NpU3HAK KU3HU. B3auMOCBS3b MpoIieccoB AbIXaHUs U (POTOCHUHTE3A.

JlabopaTtopHnast pabota «IlepenBmkeHue BOABI 1 MUHEPAIBHBIX BEIIECTB MO CTEOITION.

Pasznea 5. Mos 3esienas sadboparopus (3 yaca)
BrinonHenue u 3amuta MUHU-TIPOEKTOB. DKCKYPCHUS B IPUPOTY.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoeHue yqe6Horo npeameTa «buomorunsa» Ha YPOBHC OCHOBHOI'O O6HICFO 06p830BaHH${ JOJIZKHO
obecreyuBaTh JOCTHXKCHUEC  CICAYIOINMX  JIMYHOCTHBIX, MCETANPCIMETHBIX MW  IPEAMCTHBIX
O6pa3OBaTeJ'II>HBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

Ilampuomuueckoe éocnumanue:

OTHOIIIEHUE K OHOJOTMH KaK K BaXHOH COCTABISIONICH KyJIbTYyphbl, TOPAOCTh 3a BKJIA]
POCCHICKHX M COBETCKHX YUEHBIX B pa3BUTHE MUPOBOH OHOJIOTMYECKOM HAYKH.
I'pasicoanckoe socnumanue:

TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM NEATEIILHOCTH MPU BBITIOJHECHUN HCCIICAOBAHUI
Y TIPOCKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHIO U B3aUMOTIOMOIIIH.
/JlyxoeHno-nupascmeennoe socnumanue:

TOTOBHOCTh OIICHHUBATh TOBEJCHUE W TOCTYNKH C TIO3HMIIUHM HPABCTBEHHBIX HOPM H HOPM
9KOJIOTUYECKOH KYIbTYpPHI;

MOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOTO ACTEKTa JICATCILHOCTH YEJIOBEKa B MEAUIUHE U
OHOJIOTHH.
Dcmemuueckoe eocnumanue:

MMOHUMAaHHUE POJTH OMOJIOTUU B POPMUPOBAHUH ICTETUUECKOM KYJIBTYPBI TMYHOCTH.
Ilennocmu nayunozo nosnanusn:



OpUEHTAIlMsl HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX TIPEACTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3AX YEJIOBEKa C PUPOTHON U COLIMATIBHOM CpeJIoii;

MOHUMaHUE POJIH OMOJIOTUYECKON HayKH B (POPMUPOBAHIH HAYYHOTO MHPOBO33PEHHS;

pa3BUTHE HAYYHOH JHOO03HATEIBPHOCTH, HWHTEpeca K OMOJOTMYecKOd HayKe, HaBBIKOB
HCCIIEI0BATENIbCKON JESITEIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0pPOBBIO M YCTAaHOBKA Ha 3JIOPOBBIA 00pa3 >KHU3HU
(3n0poBO€ mUTaHUE, COONIOAEHNE TMTMEHWYECKUX MPAaBUI U HOPM, COaTaHCUPOBAHHBIM pPEXUM
3aHSTUN U OTIBIXA, peryysgpHas Gu3nyecKasi akTUBHOCTD);

OCO3HAHHE TMIOCJIEJCTBUI W HENPUITHE BPEIHBIX NpPHUBBIYEK (YIMOTpeOJIEeHHE alKOToJs,
HapKOTHKOB, KypeHHE) ¥ UHBIX (hopM Bpea JUisl PU3NYECKOTO U MICUXUUECKOTO 3/I0POBBS;

coOnrofieHne mpaBUil O€30MaCHOCTH, B TOM UHCJIE HaBBIKM O€30IIaCHOTO MOBEAEHHUS B
MPUPOIHOMN CpeAE;

cOpMUPOBAHHOCTh HaBbIKa pe(piIeKcuu, YNpaBIeHHE COOCTBEHHBIM HMOLHMOHAIBHBIM
COCTOSIHUEM.

Tpyooesoe socnumanue:

AaKTUBHOE y4yacTHE B pElIeHUH MPaKTUYECKUX 3ajad (B paMKaX CeMbH, LIKOJIbI, TOpoJa, Kpast)
OMOJIOTMYECKOH W DSKOJOTMYECKOW HaIpaBJIEHHOCTH, HMHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO
npodeccuit, CBI3aHHBIX C OMOJOTHUEH.

IKonozuueckoe eocnumanue:

OpUEHTAIlMsl Ha MPUMEHEHHE OMOJOTMYECKUX 3HAHMW NpU pelIeHHH 3a7ad B 00JacTH
OKpYKarollen Cpeibl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEM U MyTel WX pelICHHUS;

TOTOBHOCTb K YUACTHIO B IPAKTHUUECKOMN AESITEIbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH.
Aoanmayusa 00yuaruiezoca K UsMEeHAUWUMCA YCA108UAM COUUAIbHOU U RPUPOOHOIL CPedbl:

a/IeKBaTHasl OLIEHKA U3MEHSIOIIUXCS YCIIOBUM;

MPUHSATHE pelieHus (MHIUBUIYyalIbHOE, B TPYIIIE) B U3MEHSIOIIUXCS YCIOBUIX HA OCHOBAHUU
aHaJin3a OMOJIOTUYECKOU NH(OPMALINK;

IUIAHUPOBAaHUE JEMCTBUII B HOBOW CHTyallUM Ha OCHOBAaHHHM 3HAHUN OHOJIOTMYECKUX
3aKOHOMEPHOCTEIA.

METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHble NO3HABATEIbHbIE 1eHCTBUS
ba3zoevie nozuueckue oeiicmeus:

BBISIBIISIT U XapaKTepPU30BaTh CYHIECTBEHHbIC MPU3HAKH OUOJIOTHYECKUX OOBEKTOB
(sBIICHUI);

yCTaHABIUBATh CYIIECTBEHHBIH TMpPU3HAK KIacCU(UKAIUU OHOJOTHYECKHX OOBEKTOB
(sBJEHMIA, TPOIIECCOB), OCHOBaHMS JUIsi OOOOIIEHUS UM CpPaBHEHUS, KPUTEPUU TMPOBOJUMOTO
aHam3a;

C yu€ToM TMpeNIOKEHHONW OMOJOTMYEeCKON 3aJauyd  BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUsT B paccMaTpuBaeMbIx (akTaXx W HAOMIOACHMSIX; WpeaiaraTb KpPUTEpUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEYUI;

BBISIBIIATH JAepUIMTH MHPOpPMAIMU, AAHHBIX, HEOOXOTUMBIX AJS PEHICHHS MOCTaBICHHOMN
3aJ1a4um;



BBISBJIATH TMPUYMHHO-CIICACTBEHHBIC CBSI3M IPH HM3YYCHUU OHOJOTMYECKHX SIBICHUNA H
MIPOIIECCOB; AETaTh BBHIBOJBI C MCIOJIB30BAHMUEM JICAYKTHUBHBIX M MHIYKTUBHBIX YMO3aKIIOUCHHIH,
YMO3AKJIIOUEHHUH 110 aHAIOTHH, GOPMYIUPOBATH THIIOTE3BI O B3aUMOCBSI3SX;

CaMOCTOSITEIIBHO BBIOMpATh CHOCO0 perieHus: ydeOHOW OMOJIOTHYecKOi 3a1auu (CpaBHHUBATH
HECKOJIbKO BapHaHTOB pEIICHUs, BbIOMpaTh HauboJjiee MOAXOAALUN € Yy4€TOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).
bazoevie uccnedosamenvckue oeiicmeus:

WCIIOJIb30BATh BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

(dbopMyHpOBaTh BOMPOCH], (UKCUPYIOIIUE pa3pblB MEKIY PEATbHBIM H JKEJIaTeIbHBIM
COCTOSIHUEM CHUTYallUH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTAHABINBATh UICKOMOE U JIaHHOE;

(¢bopMupoBaTh TUNOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CY)KJIEHHUI, apryMEHTHPOBATH CBOIO
MTO3UIINIO, MHEHHE;

MPOBOJUTh IO CAaMOCTOSITEJIBHO COCTaBJIEHHOMY IUIaHY HaOJIO/IGHHWE, HECIIOXKHBIN
OMOJIOTMYECKUI DSKCIIEPUMEHT, HEOOJIBLIOE MCCIEI0OBAaHUE 10 YCTAaHOBJIEHHIO OCOOEHHOCTEN
Oouosiornueckoro  oObekTa  (mporecca) W3y4YEHHUs, TMPUUYUHHO-CICACTBEHHBIX CBs3EH U
3aBUCUMOCTEN OMOJIOTHYECKIX 0OHEKTOB MEXIY COOOM;

OIICHUBATh HAa TPUMEHHMOCTh W JIOCTOBEPHOCTh HWH(POPMAILHUIO, TOJYYCHHYIO B XOJe
HaOJI0/IEHUS M KCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYyIUpPOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yiabTaTaM HpPOBEIEHHOTO
HaOMIO/IEHUs, SKCIIEPUMEHTA, BIAJIETh WHCTPYMEHTAMM OLIEHKH JOCTOBEPHOCTH TMOJYYEHHBIX
BBIBOJIOB H 000OIIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE JajibHeiIlee pa3BUTHE OUOJIOTUYECKHX TPOIECCOB U HUX
MOCJIEJICTBUSl B aHAJOTHYHBIX WM CXOAHBIX CUTYyalMsX, & TaKK€ BBLABUTaTh MPEIOJIOKEHUS 00
WX Pa3BUTHUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Paboma c ungpopmayuei:

MPUMEHSTh pa3iMyHble METOJIbl, HHCTPYMEHThI W 3ampochl IpU TIOHCKE U OTOOpe
Ouonornueckod MH(POpPMALMKM WM JTAHHBIX U3 HCTOYHHMKOB C y4ETOM MPEAJIOKEHHOW ydueOHOI
OMOJIOTMYECKOH 3a1auu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH U MHTEPHPETUPOBATH OUOJIOTUYECKYIO
MH(OPMALIKIO PA3TUYHBIX BUJOB U (POPM MpecTaBICHHUS;

HaXOJUTh CXOJHbBIE apryMEHThl (MOATBEPIKJAIOLIUE WM OMPOBEPrarollue OJHY U Ty XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

CaMOCTOSITENIBHO ~ BBIOMpATh ONTUMAaJbHYIO (GOpMy mMpeAcTaBieHuss UHPOpPMAlUU H
WUTIOCTPUPOBATH pellIaeMble 3aa4i HECIOKHBIMHU CXeMaMu, JuarpaMMaMu, WHOM rpaguKoil U ux
KOMOMHALIMAMU;

OIICHUBATh HAA&KHOCTh OHOJOTMYEeCKOW HHGOpPMALMU MO KPUTEPUAM, MPEATIOKEHHBIM
YUUTENEM WU CPOPMYTHUPOBAHHBIM CAMOCTOSTENBHO;

3alIOMMHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 HH(DOPMAIHIO.

YHuBepcajibHble KOMMYHUKATHBHBIE 1eHCTBUS
Obwenue:.

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKICHHS, BBIPAXKATh SMOIMHM B TPOIIECCE BHITIOTHEHUS
MIPAKTUYECKUX U TA00OPaTOPHBIX padoT;

BbIpaxaThb ce0s (CBOIO TOUKY 3PEHUS) B YCTHBIX M MUCHMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHbIE CpPeJICTBa OOLICHMS, TOHUMATh 3HAYCHHE COLMAIBbHBIX 3HAKOB,
3HaTh M PACMO3HABATh MPEANOCHUIKH KOH(GIMKTHBIX CHUTYallMd W CMATYaTh KOH(IUKTHI, BECTH
MIEPEroOBOPHI;



MOHMMAaTh HAMEPEHUS JPYTUX, MPOSBIATh YBRKUTEIBHOE OTHOIICHHWE K COOECEHUKY M B
KOPPEKTHOH (opme (GOpMYITHPOBATH CBOM BO3PAKECHUS;

B XOJE JUaliora W/WIM JUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOii
OMOJIOTUYECKON TeMbl U BBHICKA3bIBATh WJEH, HAIICJICHHBIC HA PELICHWE OMOJIOTHYECKOH 3a/1a4u U
noiep>kanue 01aroxenaTeIbHOCTH OOLICHNUS;

COIIOCTABIISITh CBOM CYKICHHS C CYKJICHHSIMH JPYTUX YYaCTHUKOB AMAoOra, 0OHApYKHUBATh
pa3IM4Me U CXOACTBO MO3ULINM;

nyOJIMYHO ~ TPEJCTABIATH  PE3YAbTATHl  BBHIMOJHEHHOTO  OHMOJIOTUYECKOTO  OIIBITa
(9KCcIIepUMeHTa, UCCIIEAOBAHMS, TPOCKTA);

CaMOCTOSITEIEHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C YYETOM 3a/1ad TIpE3eHTAluu |
0COOEHHOCTEH ayTUTOPHH M B COOTBETCTBHU C HUM COCTABJISTh YCTHBIE U MHUChMEHHBIE TEKCTHI C
WCTIOJIb30BAHNEM HIUTIOCTPATHBHBIX MAaTEPHAIIOB.

Coemecmuasn oeamenbHoCmb (COMPYOHUYECHE0):

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIUBUAYaJbHOW pabOTHI TpU
peLIeHUH KOHKPETHON OMOJIOrMYecKoi

npo0seMbl, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHHUS TPYNIOBLIX (JOPM B3aUMOJCHCTBUS
MIPH pEeIIeHUH MOCTAaBIEHHON yueOHOM 3a/1auH;

MPUHAMATh 1€ COBMECTHOH JIEATENIbHOCTH, KOJUIGKTUBHO CTPOUTH MACUCTBUS TO €
JOCTIKEHUIO: PACTIPEICISITh POJIH, JOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yIbTaT COBMECTHOM
paboThl; ymMeTh 0000IIaTh MHEHHUS HECKOJIbKHX JIFO/ICH, MPOSBISATH TOTOBHOCTH PYKOBOJMWTH,
BBITIOJIHATH IOPYYEHHUS], TOAUYUHATHCS;

IUIAaHUPOBATh OPraHMU3aIMI0 COBMECTHOW pabOThl, OMpeNeNsiTh CBOIO pojib (C y4€ToMm
MPEeANOYTeHUH M BO3MOXKHOCTEH BCEX YYAaCTHHKOB B3aHMMOJIEHUCTBHUA), paclpeAessTh 3aJayuu
MEXy 4YJIeHaAaMH KOMaHJbl, Y4aCTBOBAaTh B TPYMIOBBIX (opmax paboThl (0OCYXIeHUs, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U UHBIE);

BBITIOJIHATH CBOIO 4acThb palOOThl, JOCTUTaTh KAdyeCTBEHHOIO pe3yabTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPJUHUPOBATH CBOU JCHCTBUS C APYTUMHU WiIEHaMU KOMaH/Ibl;

OIICHUBATh KauyeCTBO CBOEr0 BKJIaJa B OOLIMN MPOIYKT MO KPUTEPHUSM, CAMOCTOSITENIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMHM B3aWMOJICUCTBUS; CPaBHHBATh pPE3YJIbTaThl C HCXOIJHOU
3ajaueid M BKJIAJ KaXJOTO WieHAa KOMaHIbl B JIOCTHIKEHHE pPe3yJbTaToB, pa3ieisaTh cdepy
OTBETCTBEHHOCTH U MPOSBIIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE]] IPYIION;

OBJIAJIETh CUCTEMOW YHHUBEPCAIbHBIX KOMMYHHKATUBHBIX JCUCTBUN, KOTOpas oOecriednBacT
c(hOpPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHAILHOTO UHTEJIEKTa 00YJaIOLTUXCS.
YHuBepcajabHble peryJsiTUBHbIE JAeiicTBUS
Camoopeanusayun:

BBISIBIISITh MPOOJEMBbI ISl PEIICHUS B KU3HEHHBIX U Y4YeOHBIX CHUTYalUsIX, HCIOJb3YS
OMOoJIOTUYECKHE 3HAHMS,

OPUEHTUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATUS pelleHui (MHIMBUAYaIbHOE, IPUHSITHE
peleHus B IpyIie, IPUHIATHE PEIeHUH TPYNoi);

CaMOCTOSITEJIbHO COCTABIIATh aJITOPUTM pPEIIeHUs 337a4M (MJIM €ro 4acTh), BEIOUPATh COCO0
pemieHust y4eOHOM OMOJOrMYecKo 3ajauu ¢ Y4€TOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTUPOBATh MpeIaraeMble BApHAHThI PEeILICHHIA;

COCTaBJIATh IUJIaH JACHCTBUHA (MJIaH pealu3alil HAaMEYEHHOTO aJrOpUTMa peIleHHs),
KOPPEKTHPOBATh MPEUIOKEHHBIN alTOPUTM C YUETOM MOJYYEHHs HOBBIX OHMOJOTHMUYECKUX 3HAHUM
00 u3y4aeMoM OMOJIOTHYECKOM OOBEKTE;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.



Camoxonmpons (pepnexcusn):

. BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pe(IIeKCUH;
. JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IJ1aH €€ U3MEHEHMUS,
. YUUTBIBaTb KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH IIPU PELICHUU

y4eOHO#1 OMOJIOrMYeCcKOr 3aa4n, aAalTHPOBATh PEIICHHE K MEHSIOIIUMCS 00CTOSTEILCTBAM;

. OOBSICHATh TPUYMHBI JOCTWKCHUS (HEHOCTHIKEHHS) pe3ylIbTaTOB JESATEIBHOCTH, J/JaBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOAUTh NO3UTUBHOE B IPOU30LIEAIEH CUTYALIUH;

. BHOCHTh KOPPEKTHBHI B JIESTEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS
CUTYaI1ii, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIINX TPYIHOCTEH;

. OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.
Imoyuonanvrvlii uHmMeN1eKm:

. pasnuuaTh, HA3bIBATh U YIIPABIATH COOCTBEHHBIMU AMOITUSMHU U AMOITUSMU JPYTHX;

. BBISIBIISITh M aHAJTM3UPOBATH IPHYUHBI SMOIIHIA,

. CTaBUTH ce0s1 HA MECTO JAPYroro YeIOBEKa, TOHUMATh MOTUBBI U HAMEPEHUS JPYToro;

. peryaupoBaTh CIIOCOO BBIPAYKEHUS SMOITUH.

Ilpunamue cedsn u opyaux:

. OCO3HAHHO OTHOCUTBCS K IPYroMy 4ellOBEKY, €r0 MHEHUIO;
. MpU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKO€ e MPaBo JAPYroro;

. OTKPBITOCTh ce0€e U APYrUM;

. OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

. OBJIAZICTh CHCTEMOW YHUBEPCAIbHBIX Yy4YEOHBIX pEryasATHBHBIX JEWCTBUHM, KOTOpas

obecrieunBaeT (QOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS  TO3UIIHS
JUYHOCTH), W OJKU3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBJIeHUS COOOHM, CaMOIMCIUIUINHBI,
YCTOMYHUBOTO TIOBEICHHMS ).

INPEIMETHBIE PE3YJIBTATbBI

. XapaKTepu30BaTh OOTAHHMKY KakK OMOJIOTMYECKYIO0 HAayKy, €€ pa3Jesibl U CBS3H C JPYTHUMH
HayKaMH 1 TEXHHUKO;

. MPUBOUTH MPUMEPHI BKiIana poccuiickux (B ToM uucie B. B. JlokydaeB, K. A. Tumupsses,
C. I'. Hapamun) u 3apyOexHbIX yu€HbIX (B ToM uucie P. ['yk, M. Manbnuru) B pa3BUTHE HayK O
pacTeHHUsIX;

. MPUMEHSITh OMOJOTHYECKHE TEPMUHBI U TMOHATHS (B TOM uucie: OOTaHHMKa, pacTUTEIbHAs

KJIeTKa, pacTUTENbHAs TKaHb, OpPraHbl pPacTEHWH, CUCTEMa OpPraHOB PACTEHUs: KOpEHb, MoOer
MIOYKa, JMCT, BUAOM3MEHEHHBIE OpraHbl, ILBETOK, IUIOJA, CEMs, pPACTHTENbHbI OpraHusMm,
MUHEpalbHOE NHUTaHue, (OTOCUHTE3, [IbIXaHHWE, POCT, pPAa3BUTHE, pPa3MHOXKEHUE, KJIOH,
pa3ApakuMOCTh) B COOTBETCTBUU C ITOCTABJIEHHOM 3ajaueil U B KOHTEKCTE;

. ONMCBHIBATH CTPOEHHE M >KU3HEIEATEIbHOCTh PACTUTEIIBHOTO OpraHu3dMa (Ha mpumepe
MOKPHITOCEMEHHBIX WJIN LIBETKOBBIX): MOTJIOLIEHNE BOJAbI M1 MUHEpaJIbHOE MUTaHHE, (POTOCUHTE3,
JbIXaHHWE, TPAHCIOPT BELIECTB, POCT, PA3MHOXKEHHUE, Pa3BUTHE; CBSA3b CTPOCHMS BET€TaTUBHBIX U
TeHEePaTUBHBIX OPraHOB PACTEHUH € UX QYHKIUSAMU;

. pa3jiniaTth U OIMUCBIBATH KHUBBLIC U rep6apHLIe OK3CMILIAPBI paCTeHI/Iﬁ o 3aJaHHOMY IIJIaHY,
qaCcTHu paCTCHI/Iﬁ 8 () I/I306pa)KCHI/IHM, CXeMaM, MOJCIISIM, MYJISTKaM, peﬂbe(l)HLIM Ta6J'II/II_[aM;
. XapaKTCPU30BaAThL IMMPU3HAKU paCTCHHﬁ, YPOBHU OpraHvu3alvii pacCTUTCIBHOI'O0 OpraHuU3Ma,

qaCTHu paCTCHHﬁZ KIJICTKHU, TKaHU, OpTraHbl, CUCTCMbI OPTraHOB, OPTraHU3M;
. CpaBHHUBATDL PACTUTCIILHLIC TKAHU U OPraHbL paCTeHI/Iﬁ MCKIAY CO6OI>1;



BBITMIOJIHATh TPAKTHYECKHE H J1TabopaTopHble pPabOThl MO MOPGOJIOTHH U (PU3HUOJIOTUU
pacTeHuii, B TOM uHciae pabOTBl C MHUKPOCKOIIOM C TIOCTOSIHHBIMU ((pUKCHpPOBaHHBIMHU) U
BPEMEHHBIMU MHUKpOIpenapaTamMu, MCCIelI0BaTeIbCKHE pabOThl C MCHOJIB30BAHUEM NPHOOPOB H
MHCTPYMEHTOB IIU(POBOH J1adOpaTopuy;

XapaKTepU30BaTh MPOIECCHl JKU3HEACATEIILHOCTH PACTCHHWN: TIOTJIOIIEHHE BOJABI U
MUHEpAIbHOE THTaHUE, (POTOCHHTE3, IbIXaHHWE, POCT, Pa3BUTHE, CHOCOOBI ECTECTBEHHOTO U
HCKYCCTBEHHOTO BETETATUBHOTO pa3MHOXKCHHS; CEMEHHOE pPa3MHOXKEHHE (Ha TpuMepe
MOKPBITOCEMEHHBIX, WIH I[BETKOBBIX);

BBISIBJIATH NIPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY CTPOCHHEM W (YHKUUSMHU TKaHEH W
OPraHoB PacTEHUM, CTPOEHUEM M JKU3HEACATEIbHOCThIO PACTEHHI

KJIaccu(UIMPOBATh PACTEHUS U UX YaCTH IO PAa3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUI B TIPUPOJIC U JKU3HU YeJIOBeKa: 3HaueHUe (POTOCHHTE3A B MPHUPOJIE
U B JKM3HH YEJIOBEKAa; OMOJOTHYECKOE W XO3SMCTBEHHOE 3HAUYEHHE BUIOM3MEHEHHBIX MOOETOB;
X03S1CTBEHHOE 3HAUEHHE BEr€TaTUBHOTO Pa3MHOKEHHS,

MPUMEHSTH MTOJTy4YSHHbIC 3HAHUS ISl BRIPAIMBAHUS U PA3MHOKEHHS KYJIbTYPHBIX PACTCHHIA;

WCTIONH30BaTh METOABI OHWOJIOTHU: TPOBOJHWTH HAOIONEHUS 3a PACTEHHUSIMH, OIMCHIBATH
pacTeHus M UX 9aCTH, CTABUTH MMPOCTEUIITIE OMOJIOTUIECKHUE OTBITH ¥ SKCIIEPUMEHTHI;

coOnrofaTh mpaBwiia Oe€30MacHOro Tpyaa mnpu pabote ¢ y4eOHBIM U J1a0OpPaTOPHBIM
000pyJIOBaHHEM, XHMHUYECKOH TMOCYIOW B COOTBETCTBHHM C HWHCTPYKIHMSMH Ha YpPOKE H BO
BHEYPOYHOU JIEATEIIbHOCTH;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX MpHMeEpax CBsA3b 3HAHWN OHOJIOTMM CO 3HAHUSIMH IO
MaTeMaTHKe, reorpa@uu, TeXHOJIOTHH, IPEIMETOB I'YMaHUTApHOIO IUKJIA, Pa3IMYHBIMH BHUJIAMU
HCKYCCTBA;

BIIQJIETh MpuéMamMu paboThl ¢ OuoJIOTHYecKor uHbopMaluei: GopMyIupoBaTh OCHOBAHUS
JUIsl  W3BIICYCHUST W 0000mieHuss wHOpMAIMU U3 JABYX MCTOYHUKOB;, MPeoOpa30OBHIBATH
nH(OPMALIHIO U3 OJHON 3HAKOBOI CUCTEMBI B IPYT'YIO;

co37aBaTh MUCHbMEHHbBIC U YCTHBIE COOOIICHHS, TPAMOTHO HCIIOJIb3YS MOHSATUHHBINA ammapar
M3y4aeMoro paszesia OHOJIOTHUH.

e TEMATHUYECKOE INTAHUPOBAHUE

Ne | Haumeno | KouuvecTBo XapakTepucTuka BUJI0B JaexkTpoHHble (HUGpoBHIE)
n/n BaHHe 4acoB JAeSITeIbHOCTH y4aIINXCsH o0pa3oBaTe/ibHbIE pecypcChl
pa3zaejioB | Bcero | Jiadop
U TeM aTop-
nporpam HbIe
MBI padort
bl
1 | Beenenue 2 1 PackpbiTie CyIIHOCTH TOHATHUS | DIEKTPOHHOE MPUIIOKEHUE K
0O0TaHUKH KaK HayKu 0 | yueOHUKY; 3JIEKTPOHHBIE
pacTeHusax. YMeHue paboTaTh C | MpPEe3eHTAIlH; MaTepUaIbHO-
o0opy0BaHUEM IIEHTpa | TEXHUYeCKass 0a3za IEeHTpa
oOpa3oBaHus €CTECTBEHHO- | «Touka pocra»
HAy4HOH M  TEXHOJOTUYECKOH
HarpaBjeHHocTel «Touku pocTa»
2 | Pacturens 7 2 [IpuBouTH MpUMEPHI | DNEKTPOHHOE MPUIOKEHUE K




HbIE OJIHOKJIETOYHBIX U | y4eOHUKY; AIIEKTPOHHbBIE
KIIETKU U MHOTOKJIETOYHBIX pacTeHMil. | Ipe3eHTall; MaTepUaJIbHO-
TKaH! Paznnuats u Ha3bIBaTh | TEXHUYECKass 0Oa3a LEHTpa
OpraHouzbl KIETOK pacreHuid. | «Touka pocra»; OTKPBITHIA
XapakTepu3oBaTh OCHOBHBIE | OaHK 3alaHU I PINIE:
IPOLECCHl  KU3HEAEATEIbHOCTU | (POPMHUPOBAHUS E€CTECTBEHHO-
kiaeTku. O000mare 3HAHUSA U | HAYYHOU rPaMOTHOCTHU
JieNiaTh BBIBOJBI O B3aMMOCBSI3U | [DNEKTPOHHBIN pecypcl: —
pabotel Bcex uwacteit kietku. | URL: https:/fipi.ru/otkrytyy-
BrisBisaTh otnuuntenbHbie | bank-zadaniy-dlya-
NpU3HAKK PacCTUTENbHOM KieTku. | otsenkiyestestvennonauchnoy
Ymenue paboraTh c | -gramotnosti; caiit Enunas
71a00paTOPHBIM  000PYJIOBAHUEM, | KOJUICKIIHS i ppoBBIX
YBEJIMYUTENBHBIMU  NpUOOpamu, | 00pa3oBaTeIbHBIX PECYPCOB
000pyTI0BaHHEM LIEHTpa | [DNEeKTPOHHBIN  pecypc]: —
00pa3oBaHus ecrectBeHHo- | URL: http://school-
HaydHOW ¥  TexHosoruueckoi | collection.edu.ru/catalog
HaMNpaBJIECHHOCTEHN «Toukn
poctay. OmnpenensTe MNOHSATHE
«TKaHbY. XapakTepu3oBaTh
0COOCHHOCTH CTpOCHUS "
GyHKIIMM ~ TKaHEW  pacTeHUH.
YcTaHnaBnuBaTh B3aMMOCBSI3b
CTpoeHHS ¥ (QYHKIIMHA  TKaHEH.
OOBbsACHATP 3HAUEHUE TKaHEH B
YKU3HU pacTEeHUs
Opransl 13 OOBACHATL  poOJNb  CeMsiH B | DJIEKTPOHHOE MPUIIOKEHHUE K
pacTeHuii pupo/ie. XapakTepu3oBath | yUeOHHKY; ANEKTPOHHBIE
byHkIMH yactei CEeMEHH. | IPEe3eHTAIli; MaTepUaIbHO-
OnuceiBaTh CTPOCHME 3apojblllla | TEXHUYeckass 0a3a LEHTpa
pacTeHusl. YcranaBnuBath | «Touka pocTa»; OTKPBITHII
CXOJCTBO POPOCTKA c | 6aHk 3alaHui TUTST

3apojpliieM ceMeHH. OmnuchiBaTh
CTaJuM IpOpacTaHusl.

CEMSIH. BoisaBsats
OTJIMYMTEIbHbIE MPU3HAKU CEMSH
JBYIOJIBHBIX ¥ OJHOJOJIBHBIX
pacTeHHU. Hcnonb3oBath
UH(GOPMAIMOHHBIE PECYPCHI IS
MOJATOTOBKUA COOOIIEHUSI O POIU
CeMssH B  JKM3HHM  YEJIOBEKa.
XapakTepus3oBarh poJib BOABI U
BO3JyXa B IPOPACTaHUM CEMSH.
OOBSACHATL 3HAYEHHUE 3aMacHBIX

NUTATCIIbHBIX BCIICCTB B

(dhopMUPOBaHUS €CTECTBEHHO-
Haquoﬁ I'PaMOTHOCTH
[DNeKTpOHHBINH pecypc]: —
URL.: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; cait Enunas
KOJUIEKIUS U(PPOBBIX
06pa30BaTeJ'IBHBIX pPeCypCcoB
[DneKTpoHHBIN  pecypc]: —
URL.: http://school-
collection.edu.ru/catalog
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npopactanun ceMsiH. OOBSCHATH
3aBHCHUMOCTD MPOPACTAHUS CEMSH
OT TEMIEPATYPHBIX  YCIOBHUU.
[Iporuo3upoBarbs CpOKM IIOCEBa
CEMSAH  OTHACIBHBIX  KYJIBTYP.
Pazmuuate n ONpCACIIATL THUIIBL
KOPHCBBIX CHUCTEM Ha pPUCYHKaAX,

repOapHbIX AK3EMIUISPax,
HaTypaJIbHBIX 00BEKTax.
HassiBaTh 4acTu KOpHSL.
YcraHaBiuBaTh B3aUMOCBS3b

cTpoeHuss M (QyHKIOUI yacTeit
KOpHs. OOBICHATH OCOOEHHOCTH
pocrta KOPHSL. [TpoBOoaUTH
HaOJMIONEeHUs 32 W3MEHEHUSIMH B
BEPXYIIEYHOM YacTH KOpPHI B
MEepUoJI pocTa. XapaKTepU30BaTh

3HAYECHUE BHJOM3MEHEHHBIX
KOpHEH s pacTeHui.
Omnpenensath 4YacTU JUCTa Ha
repbapHbIX IK3EMILISIpax,
pucyHkax. Paznmnuate mpocTeie u
CJIOJKHBIE JIACThS.

XapakTepu3oBaTh BHYTPEHHEE
CTpOCHHE JIUCTA, €ro 4YacTH.
YcranaBiauBarth B3aUMOCBSI3b
CTpO€HHA U (QYHKIMH JIKCTa.
XapakTepu3oBaTh

BUJIOU3MEHEHMUSI JHUCTHEB
pacteHuii. ONUCHIBaTH BHEIIHEE
CTpoeHHEe CTeOJis, MPUBOJUTH
OpUMEpPbl  Pa3IMYHBIX  THUIIOB
crebuieii. Ha3piBaTh BHYTpeHHUE
yacTu cTebsii pacTeHud U uXx
(byHKIUH. Onpenenstsb
BUJOU3MEHEHHUs] HAJ3€MHBIX H
H0JI3EMHBIX no0eron Ha
pPHUCYHKaX, ¢dororpadusx,
HaTypalbHbIX OObekTax. M3ydarh
U OIHCHIBATh CTpOEHHue
IOJI3EMHBIX TO0EroB, OTMeYaThb
ux paznuuus. ITpoBOIUTH
HaOmroneHusi, (UKCUPOBATH UX
pe3yabTaThI BO BpeMs
BBITOJIHEHHS n1abopaTopHOi




pabotel. ColOmofgate  mpaBuia
paboThI B KabuHETE, 0OpaIeHus ¢
7a00paTOpHBIM  000PYJOBAHUEM.
Ymenue paboTtath c
n1abopaTopHBIM  000pYyJOBaHKEM,
YBEIMYHUTEIILHBIMU TIPUOOpAMH, C
000pyT0BaHHEM LEeHTpa
o0pazoBaHus €CTECTBEHHO-
HAay4dHOH M  TEXHOJOTHYECKOU

HarpaBjaeHHoCTel «Todku pocTa»

OcHOBHEIC
TIPOIIECCHI
KU3HE S
TEBHOCTH
pacTeHui

OOBACHATD  pOJIb  KOPHEBBIX
BOJIOCKOB B MEXaHHU3Me
MIOYBEHHOTO MUTaHUS.
O060CHOBBIBaTh POJIb MMOYBEHHOTO
NUTaHUS B JKU3HU PACTEHUM.
CpaBHMBATh M pa3auvarb COCTAB
W 3HAaYeHHE OpraHUYecKUx H
MUHEpaJIbHbIX  yIOOpeHud ams
pacTeHuH. Hcnonb3oBath

nH(OpPMAaLlMOHHBIE PECypChl st

MOJATOTOBKH Mpe3eHTaIUN
IIPOEKTa O MPHUCIOCOOIECHHOCTH K
BOJIE pacTeHuit pa3HBIX
JKOJIOTMYECKUX TPyIIIL.
[IpuBoAUTHL MpUMEPHI
OpraHu3MOB — aBTOTPO(GOB U
reTepoTpodoB, HaXOJUTh
paznuuus B HUX  [UTaHUM.
O60CHOBBIBATH KOCMHUYECKYIO
poJib 3eNEHBIX pacTeHHIA.

Hcnonb3oBarh MHPOPMAIIHOHHBIE
pecypchl TUIS MOATOTOBKH
cooOrmieHus o poau (GOTOCHHTE3a
Ha Hamed muaHeTe. BbIMONHATH
HAOMIOJCHUST W HM3MEPEHHUS.
Bocnutanue OepexHOro
OTHOIICHHSI K CBOEMY 37I0POBBIO,
NPUBUTHE MHTEpeca K H3y4CHHIO
npeaMeTa.  BBIMONHATH — OIMBIT,
HaOMIOIaTh Pe3yabTaThl U JeNaTh
BBIBO/JIBI o pe3yapTaTam
UCCIIeIOBaHMs. YMEHHE paboTaTh
c o0opynoBaHueM [EHTpa
oOpazoBaHus €CTECTBEHHO-
Hay4yHOM M  TEXHOJOTHYECKOUN

DNEeKTPOHHOE NPUIIOKEHHE K
y4eOHHKY; JNEKTPOHHBIE
npe3cHTau, MaTcpualbHO-
TeXHUYecKas ©0a3a IIeHTpa
«Touka pocTa»; OTKPBITHII
0OaHK 3aJaHui TUTS
dbopMUpOBaHUS €CTECTBEHHO-
Hay4HOU IPaMOTHOCTH
[DnexkTpoHHBIN pecypc]: —
URL: https://fipi.ru/otkrytyy-
bank-zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiitr Enunas
KOJUIEKIIUS U (POBBIX
00pa3oBaTENbHBIX PECYPCOB
[OnexkTpoHHBIA  pecypc]: —
URL: http://school-
collection.edu.ru/catalog
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HarpaBjeHHoCTeR «Todku pocTa»
5 | Mos 3 Hcnonb3oBate MHGOPMALMOHHBIE | DIEKTPOHHbIE TPE3CHTALIH
3eneHas pecypcsl TUIs IIOAITOTOBKH
naboparop IIPE3EHTALNU IIPOEKTA.
us Bemonuasate  HaOmOOEHHS |
U3MEpEHHUSL. Bocnuranue
OepeKHOT0 OTHOILEHUS K CBOEMY
3/10pOBbIO, IPUBUTHE MHTEpPEca K
W3Y4YECHUIO IIpeaMeTa. BeIonHATh
OTBIT, HAONIOAATh pe3yabTaThl U
JieNlaTh BBIBOJIBI 10 pE3ysbTaTaM
uccienoBaHus. YMeHue paboTaTh
c 000pyTI0BaHHEM LEHTpa
o0pa3zoBaHus €CTECTBEHHO-
HAay4dHOH M  TEXHOJOTMYECKON
HarpaBlieHHOCTeN «Touku pocTa»
OBILEE 34 9
KOJIMYECTBO
YACOB ITO
I[TPOTPAMME

TemaTuveckoe MIaHMPOBaAHUE

Ne i/ Tema Koy HUcnoab3oBanue
€CTBO 000pyI0BaHUSA LEHTPA
4acoB eCTeCTBEHHOHAYYHOI

HANIPaBJIEHHOCTH
HenTpa «Touka pocray»
1 Hcropus pazButus Hayku O0TaHUKH 1
2 OCHOBHBIE METOJIbI UCCIICIOBAHUS 1 udposast mabopartopus
JaTYNKaMHU

3 HcTopus OTKPBITHS KIETOYHOTO CTPOCHHUS 1
OpraHu3MOB

4 Kiterounoe crpoeHue pacTeHHiA. 1 Mukpockorn nugpoBoH,
Jlabopamopuas paboma «Paccmampusanue noo MHUKpOIpenaparsl
MUKPOCKONOM KIIeMOK KOMCUYbL VKA,
mpaodeckanyuu, IUCmvbes 100eu»

5 OcHOBHBIE TIPOTIECCHI )KU3HEACATETLHOCTH KIETKH. 1 DJEeKTPOHHBIEC TAOIUIIBI U
Jlenenue KIeTKU TTaKaThl

6 Ypoxk-nipoekT «Co3aaeM KIETKy»

7 Tkanu pacreHuil. 1 Mukpockon 1uppoBoH,
Jlabopamopnasa paboma «Paccmampusanue noo MUKpOTIpenapaThbl
MUKPOCKONOM PA3IUYHBIX PACMUMENbHBIX MKAHEU»

8 [IprunHbI OSABIEHUS TKaHEH 1

9 PacTenue xak 11€10CTHBIN KUBOU OpraHU3M, 1 DNEeKTPOHHBIE TAOIUIIBI U




COCTOSIIMHI U3 KIIETOK U TKaHEN

IJ1aKaTbl

10 CrpoeHue ceMsH IBY/I0JIbHBIX U OJHOJOJIbHBIX [udposas madbopatopus mo
pacTeHui. 9KOJIOTMH (JaTYUK
Jlabopamopnas paboma «Cmpoenue cemenu OCBEILIEHHOCTH, BJIQXKHOCTH
gaconruy U TEMIIEPATYPBHI).

DJIeKTPOHHBIE TaOIUIIBI U
IJIaKaThl

11 3HavYeHHE CEMSH B )KU3HU YEIOBEKa

12 VYcnoBus nmpopactaHus CEMsIH. Hudposas maboparopus o
Jlabopamopnas paboma « Y cnosus npopacmanus 9KOJIOTUH (AATUYMK
CeMAHY OCBEILIEHHOCTH, BIQXKHOCTH

U TeMIEepaTyphbl)

13 3amacHele TUTATEIHLHBIE BEIECTBA CEMEHU U UX DIIeKTPOHHBIE TAOIUIIBI U
poJib B mpopacTtanuu ceMsiH. CpoKu noceBa ceMsiH TIaKaThl
Pa3IUYHBIX KYJIBTYD

14 Tunbl KOpHEBBIX CUCTEM pacTeHHi. Poct kKopHs, Muxkpockon uudpoBoi,
reoTPOIU3M MUKpOIIpenaparsbl.

['epbapHbIii MaTepual.
DNIeKTPOHHBIE TAOIUIIBI U
TTaKaThl

15 CtpoeHnue KopHsI. Mukpockomn nugpoBoH,
Jlabopamopuas paboma «CmpoeHue KOpHs MUKpOIIpenaparhbl.
npopoOCmKa» DNeKTPOHHBIE TaOIULIbI U

TTaKaThl

16 Bunonsmenenus kopHeid. 3HaueHUe KOpHEH B DIIeKTPOHHBIE TAOIUIIBI 1
pupoie TJTaKaThl

17 Jluct u ero crpoenue. THUIbI )KUIKOBAHUS JTUCTHEB. Mukpockor nugpoBoH,
Jlabopamopuas paboma « Buympennee cmpoenue MUKpOIIpenaparhbl.
aucmay ['epGapHbIii MaTepual.

DNeKTPOHHBIE TaOIULIBI U
TJTaKaThl

18 Crpoenue u GyHKINUU YCTbUILI. 3HAUCHUE JUCTA JJIs DJEeKTPOHHBIEC TAOIUIIBI U
pactenusi: OTOCHHTE3, UCIIapeHHE, Ta3000MeH TJTaKaThl

19 Jlucronan, ero pojib B )KU3HU PACTCHHUSL.

Bunonszmenenus 1ucToeB

20 Crebenb U €ro cTpoeHue. Mukpockon 1ugppoBoH,
Jlabopamopnas paboma «Cmebens 00HOO00NbHBIX U MUKpOIIpEnaparsl.
08YOO0NIbHBIX PACMEHUT» ['epOapHbIif MaTepuan.

DJEeKTPOHHBIEC TAOIUIIBI U
TTaKaThl

21 Bunonzmenenus cte0isl y HaI3EMHBIX U ['epbapHbIii MaTepHal.
MI0JI3€MHBIX IT0OET0B. DNEeKTPOHHBIE TAOIUIIBI U
Jlabopamopnas paboma «Brhewnee cmpoenue TTaKaThI
KOpHesuwa, KiyOHsl, 1yKOBUYbL»

22 VYpoxk-nipoekt «Co3/1aeM paCTUTENBHBIA OPraHU3M»




23

MuHepanbHOE NUTAHUE PACTEHUN U 3HAYEHUE BOJIbI

24 [Tepemenienne BOIbI U MUHEPATIBHBIX BEILIECTB 110 [Mudposas mabopaTtopus 1mo
pacTeHuto. 3HauyeHUE MUHEPAIBHOTO (IOYBEHHOTO) 9KOJIOTUH (AATUYMK
MUTaHUSL. BJIQKHOCTH, OCBEILICHHOCTH)
Jlabopamopnas paboma «llepedsudicenue 600l u
MUHEPATbHBIX ewecmas no cmeouoy

25 Tumb! ynoOpeHnii U UX pojib B )KU3HU PACTCHUS

26 DKOJIOTHYECKHUE TPYIIBI PACTEHUH 10 O THOIICHUIO DJIeKTPOHHBIE TAOIUIIBI U
K BOJIC TUTaKaThI

27 Bosaymnoe nutanue pactrennii — GOTOCHHTES. [Hudposas maboparopus mo
VYcnoBus 06pa3oBaHus OpraHUYECKUX BEIIECTB B 9KOJIOTUH (AaTUYMK
pacTeHuun YIIJIEKHUCIIOTO Ta3a U

KHCIIOPO/Ia)

28 3enénple pacteHus: — aBTOTPodsL. ['eTepoTpodsr
KaK MMOTPEOUTENIN TOTOBBIX OPTraHIMUECKUX BEIIECTB

29 3HaveHne GOTOCUHTE3a B IPUPOIE

30 JlpixaHnue u oOMeH BeliecTB y pactenuid Posb [Mudposas nabopaTtopus 1no
TIBIXaHUs B )KU3HU pacTeHnid. OOMEH BelIecTB B OKOJIOTUH (IATIHK
OpraHM3Me Kak Ba)XHEHIINM PU3HAK KU3HU YIJIEKUCIIOTO ras3a u

KHCIIOPO/Ia)

31 CpaBHHTENIbHAS XapaKTEPUCTUKA MMPOIIECCOB DJIeKTPOHHBIE TAOIUIIBI
JbIXaHUS U (POTOCHHTE3a, UX B3aUMOCBSI3b TTaKaThl

32 [ToaroroBka mpoekToB «MOH OTIBITHI C PACTCHUSIMHU
B JIOMAIITHUX YCIIOBUSIX»

33 3amuTa mpoekToB «MOHU OMBITHI C PACTCHUSIMU B
JOMAIITHUX YCTIOBUSX)»

34 Dkckypeus «Pactenust BOKpyr Hac»

YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOT'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YAEHUKA
1. CuBornazoB B.U. buonorus, 6 knacc/ OO0 «IPODA», AO «M3narenbcTBo

[Ipocsenienue».

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

3. Bepzunun H.M. Ilo cnenam Pobunsona.- M., Ilpocsemenue, 1994.

4. 3aHuMaTeNbHble MaTepHalibl U (aKThl 10 00MIe OMOJOrMK B BOIPOCAX U OTBETAX. 5-
11 xnaccsl / aBT.-coct. M.M. boanapyk, H.B., KoBbutuna. — Bousrorpaa: Yuutens,

2007.

5. Kpucrtuan ne [lioB. [lyremectBue B Mup >xuBo# kieTku. M.: «Mup» 1987.

6. DHiukmonenus 1 aereil. buomorus. M.: «ABadTta+t» 1996.




METOANYECKHUE MATEPUAJIBI JJI1 YUUTEJIA

1. buwonorms. 6 KiI.:. Meroaudeckoe mocobue k ydueOHuky B. M. CuBormasoma
«buonorus. 6 kmace» / 3. A. Tomanosa, B. U. CuBornazos. — M. : Jlpoda, 2019. —
336 c¢. — (Poccuiickuii yueOHUK).

2. bycmakoB Bmagumup Brnamumuposuu, IIsineeB Aunekcanap BnaaumupoBud
Meroauueckoe nocobue «Peanmsanus 00pa3oBaTeIbHBIX Iporpamm
€CTeCTBEHHOHAYYHOH ¥ TEXHOJOTMYECKOW HANpaBICHHOCTEH 1O OHOJOTHH C
HCII0JIb30BaHNEM 000pyioBaHus LeHTpa «Touka pocTtan».

3. Mup3zoes C.C. AkTuBH3alus NO3HABATEIBHOTO MHTEpeca ydamuxcs // buonorus B
mkote, 2007. Ne6

4. Cenesko I'.K. CoBpeMenHble 00pa3oBaTenbHble TexHOMOruu. M.: 1998.

5. CeneBko I'.K. Dumuknonenuss oOpa3oBaTenbHbIX TexHosorwit, 1.1. M.: HUU
LIKOJILHBIX TexHoJorui, 2006.

6. Tymmna W.A. Vicnionb30BaHre KOMIBIOTEPHBIX TEXHOJIOTUH B 00y4eHUH OnosIoruu /
ITepBoe cenTs10ps. bruosorus, 2003, Ne27-28.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Boponmna I'A., HMBanoBa T.B., KammunoBa I'.C. buonorusa. Ilmanupyemsie
pesynbTaThl. CucreMa 3aganuii. 5—9 knaccel. [Tocobue A yuutenei oOmieoopa3oBar.
opranmzaruii / [loxg pen. I'.C. Koanepoii, O.b. JlorunoBoii. — M.: IlpocBemenue,
2017.

2. l'anontok 3.I'. buonorus. [lnaaupyembie pe3ynbTaThl: KapTa MPOXOXKACHUs padoueit
nmporpaMMbl. 5S—6 Kjaccel: y4e0. mocobue s oOmieoOpa3zoBar. opranmzaruii / 3.1
lNanmontok. — M.: [Ipocsemenue, 2017.

3. XKepeouosa E.JI.. EI'D. buonorus: teopermueckue marepuanbl.- CII6.: Tpuros,
2009. —336.c.

4. Kamuamna A.A. Iloypounsle pa3pabotkum 1o Owonoruu «bakrepuun. I'puOsbI.
Pactenusy, 6 ximacc. — M.: BAKO, 2005.

5. Hukumos A.U., IlerpocoBa P.A. u np. buosnorus B tabmumax.- M.: «MJIEKCAY,
1998. Hukumos A.U., TepemoB A.B. Jlunaktudeckuii Mmarepuai 1o 300J0Tuu. — M.:
PAVYDB «lutagens», 1996. — 174 c.

6. Ilaceunuk B.B. buonorus. Metoauka WHIMBUIYaJIbHO-TPYIIIOBON JE€ATEIBHOCTH.
— M.: IIpocsemienue, 2016.

7. Ilaceunuk B.B. buonorus. UHauBuyanbHO-TpynIoBas AeaTenbHOCTb. [loypounsie
paspaboTku. 5—6 kiaccel: y4ed. mocobue s obmeoOpasoBat. opraHuzanuii / B.B.
[Taceunuk. — M.: IIpocsenienue, 2017.

8. [Taceunuk B.B., Cymatoxun C.B., Kanunosa I'.C., I'anontok 3.I". Ypoku 6uonoruu.
5—6 xyaccel: mocobue Ans yuurtesnei obOmeoOpa3oBaT. opraHuzanuii / noa pea. B.B.
[Taceunuka. — M.: IIpocsemenue, 2014.

9. TepemoB A.B., PoxinoB B.C.. 3aHumarenbHas 300JIOTHS: KHUTA U YYallUXCH,
yuutenen u pogureneit.- M.: ACT — IIPECC, 1999.- 258 c.: ui.

10. ®pocun B.H., Cusormazos B.M. I'oToBumMCs K €IMHOMY TrOCyJapCTBEHHOMY
sk3ameny: ouonorus. XKusotueie. — M.: [Ipoda, 2004 — 272 c.



11. Caiit ®UIIN. OTKpbITHII 6aHK 3a1aHUH 11 POPMHUPOBAHUS €CTECTBEHHO-HAYYHOMN
rpamoTHOCTH [DnekTpoHHbIi pecype]: — URL: https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenkiyestestvennonauchnoy-gramotnosti.

12. Caiitr Enunas kosmexmust TugpoBBIX 00pa30BaTENbHBIX PECYpCcoB [DIEKTPOHHBIH
pecypc]: — URL: http://school-collection.edu.ru/catalog.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHUME LHEHTPA «TOUKA POCTA»:

- Muxkpockon 1udppoBoil.

- Muxkponpemnapartsl.

- [udpoBas mnaboparopusi TO OSKOJOTHHM (IATYMK OCBEUIEHHOCTH, BJIAXXHOCTH,
TEMIEPATYPHhI, TaTUUK YTIEKHUCIOTO ra3a u KUCI0poa).

- DNEKTPOHHBIC TAOIHIIBI U TITAKATHI.

- I'epOapublit MaTepua.

OBOPYJOBAHME JJISI MPOBEJEHHUSI JIABOPATOPHBIX, MMPAKTHYECKHX
PABOT, JEMOHCTPALIUI

Kowmmerotep, npoektop. CripaBouHble TaONIUILIbL, [TAKATHI, AIEKTPOHHBIE MIPE3EHTALINH,
MOJIeNIM, BJIaKHBIE Ipenaparbl, MHUKpPOIpPENapaTbl, MHKPOCKOIBI, IpenapoBalbHbIE
WTJIbI, MMHLETHI, Yamky [leTpu, npeamMeTHbIe CTeKIa, TOKPOBHBIE CTEKJIA.
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