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MNOACHUTEJIbHAS 3AIIUCK A

[IporpaMMa 1o BHEYPOYHOW JESATENBHOCTH IO OWOJIOTMM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl cocTaBieHa Ha OcCHOBe TpeOoBaHMH K pe3ynbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOIl MpOrpaMMbl  OCHOBHOTO oOOmIero oOpa3oBaHMs, MPEACTABICHHBIX B
QenepaibHOM  TOCYAApCTBEHHOM  00pa3oBaTeNbHOM  CTaHIApTE  OCHOBHOTO  OOIIETro
oOpa3oBaHus, a Takxke [IpumepHoil mporpaMMbl BOCITUTaHHUSL.

[Tporpamma pa3paboTaHa B COOTBETCTBUU CO CICIYIOIIMMH JOKYMEHTAMHU:

®enepanpubiii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®eneparum» Ne 273- ®3 or
29.12.2012 r;

[Ipuka3z MunucrepcTBa npocBemenust Poccuiickoit @eneparuu ot 09 Hos6ps 2018 . N 196
«O06 yrBepxkaenuu [lopsiika opraHu3anuil U OCYIIECTBICHUS 00Pa30BATEIbHOW JESITEILHOCTH
0 JTOTIOJHUTEIBHBIM 0011e00pa30BaTeIbHBIM TPOrPaMMaM».

Y4eOublii mmaH 1eHTpa oOpa3oBanus «Touka pocray MBOY «COHI Nel r. ®okuHO»
(mpunoxenue Ne 16 k mpukazy Ne 150 ot 25.08.23 1.)

[Iporpamma <«3eneHass nabopaTopus» JETATU3UPYET COJACpPKAHUE Kypca BHEYPOUHOU
JEeSTENIbHOCTH, JaeT MoAPOOHOE paclpeaesieHUe YacoB U MOCIEA0BATEIbHOCTh U3YUYCHUS TEM U
pa3zenos.

JlanHasi mporpamma mpeIHa3HayeHa i ydaluuxcs 6 KJIaccoB, MO3BOJISIET PACHIMPHUTh H
VIIyOUTh y YYaIIMXCS MPaKTUYECKOe MPUMEHEHHE MOJYYEHHBIX TEOPETHYECKUX 3HAHUU 10
ouosorum (pasznen «boraHukay).

[IporpamMma paccumTaHa Ha ydamuxcs 6 KiaccoB Ha 34 ydeOHBIX yaca, OPUCHTHPOBaHA HA
yriayOieHne W pacliupeHue 3HaHWW, Ha pa3BUTHE JTI0003HATENLHOCTH U MHTEpeca K OMOJIOTHH,
Ha COBEPIICHCTBOBAHUE YMEHUH YYaIIUXCS TPOBOJUTH OHOJOTHUECKUN DKCICPUMEHT C
MCIIOJIb30BAaHNEM COBPEMEHHBIX MPUOOPOB U 000pyI0OBaHUS LIEHTpa 00pa30BaHUS €CTECTBEHHO-
Hay4YHOU U TEXHOJOTMYECKOM HallpaBiIeHHOCTEN «Touku pocTay.

OKCHEpUMEHT SIBISIETC HCTOYHUKOM 3HAHUM W KPUTEpUEM HMX HUCTHHHOCTH B HayKe.
KoHuenuus coBpeMeHHOTO 00pa3oBaHUsl IMOJpa3yMEBaeT, 4YTO B Yy4e€OHOM OKCIIEPUMEHTE
BEIYIIYIO POJb JOJKEH 3aHATh CaMOCTOSITENbHBIA HCCIIEN0BATEIbCKUN  YUYEHUUYECKUN
OKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTANIBHBIE UCCIEOBAHUS MO OMOJOTHUH YK€ TPYIHO MPEICTaBUTh
0e3 UCIOJIb30BAaHUsI HE TOJBKO AHAJIOTOBBIX, HO U IU(PO- BBIX HU3MEPUTENIBHBIX MpuOopoB. B
®denepallbHOM rocyaapcTBeHHOM oOpazoBarensHoM cTanaapte (PI'OC) mpomnucaHo, 4TO OHUM
W3 YHHUBEPCAJTBHBIX YU4E€OHBIX JEUCTBUH, MPUOOPETAEMBIX YYAIIMMHCS JTOJDKHO CTaTh YMEHUE
«TPOBEJICHUS OIBITOB, MPOCTHIX SKCIIEPUMEHTAIbHBIX HCCIEIOBAHUMN, MPSIMBIX U KOCBEHHBIX
WU3MEPEHHH C UCTIOIh30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEITBHBIX IPUOOPOBY.

B ocHOBy mporpammbl 3alokeHO MNpuMeHeHHe udpoBeix mabopatopuii. TemaTuka
MPEIOKEHHBIX DKCIIEPUMEHTOB, KOJWYECTBEHHBIX OIMBITOB, COOT- BETCTBYET CTPYKType
NpUMEepHOM 00pa3oBaTeNbHOM MpOTrpaMMbl MO OWONOTHUH, coaepkaHuio DenepalbHOTO
rocyJapcTBEHHOTO oOpa3oBarenbHoro cran- gapra (PI'OC) ocHoBHOTO 00111eTO 0Opa30BaHMUSL.

[upokuii crieKTp AaTYMKOB HMUPPOBON TaOOpPATOpUU MO3BOJIUT y4AIIUMCS 3HAKOMUTHCS C
napamMeTpaMu OHOJIOTMYECKOTO JKCIIEPUMEHTa HE TOJHKO Ha KAauyeCTBEHHOM, HO U Ha
KOJIMYeCTBEHHOM ypoBHe. [ludpoBas maboparopusi MO3BOJIUT BECTU UIUTEIBHBINA IKCIIEPUMEHT
JaXe B OTCYTCTBUM OKCIEPUMEHTa- TOpa, a dYacToTa WX M3MEpPEHUH HeMoABIacTHA
YeJI0BEUYECKOMY BOCIPUSITHIO.

B mpomecce dopMupoBaHMs SKCIEPUMEHTAIBHBIX YMEHUW YYEHUK OOYYUTCS MPEICTABISATH
uH(popMaIrio 00 UCCIIEIOBAHUH B YETHIPEX BUAX:

. B BepOaJTbHOM: OIKCHIBATH OKCIIEPUMEHT, CO37aBaTh CJIOBECHYI0 MOJIEIb
IKCIIEPUMEHTa, GUKCHPOBATh BHUMAHUE HA U3MEPSEMbIX BEIHUMHAX, TEPMU- HOJIOTHH;

. B TaOJIMYHOM: 3aIOJIHATH TAaONUIIBI MaHHBIX, JIEKAIIMX B OCHOBE IOCTPOCHUS
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rpa¢pukoB (P 3TOM Y YdYalluXCs BO3HUKACT TEPBUYHOC TMPEJACTABJICHUE O MacmTabax
BEJINYMH);

. B TpaueCcKOM: CTPOUTH TpaduKH MO TaOJMUYHBIM JAHHBIM, YTO JACT BO3MOXKHOCTh
MepPex0/ia K BBIIBMIKCHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH Me- Iy BEIIMYUHAMH (IIPH 3TOM
YUUTEIb TOKa3bIBACT MPEUMYIIECTBO B BU3YaJM3allMU 3aBHCUMOCTEH MEXIy BEIHUYHHAMH,
HATJIATHOCTh 1 MHOTOMEPHOCTh); BBHUJIC MAaTEMAaTHYECKUX YPABHCHMIA: JJaBaTh MaTEMaTHYECKOE
OIMCAHKUE B3aUMOCBSI3H BEJINYMUH, MAaTEMATHUYECKOE 0000IICHHUE.

(bopMUPOBaHHE UCCIICAOBATEIBCKUX YMEHUH YUaIUXCsl, KOTOPBIC BRIPAXKAIOTCS B CJICTYIOLIUX
JEUCTBUSX:

. orpezieNieHue MpoOIeMbl;

. IOCTaHOBKA MCCIIE0BATEIbCKOM 3a/1auH;
. IUNITAHUPOBAHKE PEILICHUs 3a7auu;

. IOCTPOEHUE MOJENEN;

. BBIJIBI)KEHUE TUIIOTE3;

. OKCTIEpUMEHTAaJIbHAS [TPOBEPKA TUIIOTE3.

JlaHHas mporpaMma Io3BOJISIET yIOBJIETBOPUTH [103HABATEIbHBIE HHTEPECHI YYaAIIUXCS B
chepe OMOIOrMM, DKOJOTMHM M OXPAHbI 3/I0pPOBbS UEIOBEKA, CIHOCOOCTBYET (POPMHUPOBAHUIO
KOMMYHHKATHBHbBIX Ka4eCTB JINYHOCTH HIKOJIbHUKOB, PA3BUTHIO X TBOPYECKHX CIIOCOOHOCTEM,
(GbopMHpPOBaHUIO META- TIPEAMETHBIX YMEHHUI M HABBIKOB, YHUBEPCAIbHBIX YUEOHBIX AEHCTBUIA.

3HaYUTENbHOE KOJMYECTBO 3aHATHH OTBOJUTCA HA HCCIENOBATEIbCKYIO U MPOCKTHYIO
NeSITeIbHOCTh, YTO B 3HAYUTEIBHOH Mepe CrmocoOCTBYeT (OPMHPOBAHUIO Y HIKOJBHUKOB
PEryJIsATUBHBIX, KOMMYHUKAaTUBHBIX, TMUYHOCTHBIX YY/I. B xozme paboTel B rpynnax yuamuecs
(GOopMHPYIOT U pa3BUBAIOT CIIOCOOHOCTH OMPENEISATh TPACKTOPUIO CBOETO PA3BUTHS, CTABUTh
LleJIM, 3a[a4d, HameuyaTb IYyTH PeleHUs], OCYLIECTBIATh caMO M B3auMOINpoBepKy. Pabora Hax
KOJUICKTHBHBIMH ~ NPOEKTAMH  TO3BOJISICT  IIKOJBHUKAM  TOBBIIATH  KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb. OHM yuyaTcs OpraHU30BBIBaTh Y4eOHOE COTPYIHUYECTBO C OJHOKJIACCHUKAMHU
U y4uTesneM, padoTaTh rpylIaMy 1 B Mapax, HAXOAUTh 00IIee peleHne, pa3penars KOHPINKTHI
Ha OCHOBE COIVIACOBaHMS MO3MLMN M ydyeTa MHTEPEcOB, (HOpMyIUpOBaTh, apryMEHTHPOBATH U
OTCTauBaTh CBOC MHEHUE.

HoBu3Ha nporpaMMel OposiBISETCS B OCOOGHHOCTSX e¢ IulaHupoBaHus. [Iporpammoit
NPEIYCMOTPEHO YEpEeNOBAaHHE TEOPETHYECKUX 3aHATHH C TPAKTHYECKUMH, BBITOJIHEHHE
TBOPYECKUX paboT. 3HAYUTEIHHOE KOJMUYECTBO BPEMEHHU OTBOJUTCS HA OBJAJICHUE YYaIlIUMUCS
TEXHOJIOTUH MTPOEKTHOMN JIeATEIILHOCTH.

LENA U 3A0AYU
[enssMu n3ydeHus OMOJIOTUH Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMS SIBISIOTCS:
dbopMUpOBaHUE CUCTEMbI 3HAHUH O MPU3HAKAX U MPOLIeccax KUZHEAEATeIbHOCTH
OMOJIOTMYECKUX CHCTEM PA3HOT'O YPOBHS OpPTaHHU3allUU;
dbopMUpOBaHUE CUCTEMBI 3HAaHUH 00 0COOEHHOCTSAX CTPOCHUS, JKU3HEIEATEIHbHOCTH OpraHu3Ma
YeJI0BEKa, YCIOBUIX COXPAHEHHUS €ro 3/J0POBbS;
dbopMUpOBaHNE YMEHUI TPUMEHSTh METO IbI OMOIOTUYECKON HAYKH JIJISI U3yUSHHS
OMOJIOTMYECKUX CUCTEM, B TOM YHCJIE U OPTaHU3Ma YeI0BEKa,
dbopMUpOBaHNE YMEHUN UCTIONB30BATh HHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHHSIX B 00JIaCTH
OHMOJIOTHH JJISA 00BsICHEHNS mponeccoB U SIBJIEHUU X(HBOﬁHpHpOHLI U KU3HCACATCIIbHOCTHN
COOCTBEHHOT'O OpPTraHU3Ma;
dbopMupoBaHKEe YMEHUN OOBSCHATH POJIb OMOJOTUN B MPAKTHYECKOMN EATETLHOCTH JIFO/ICH,
3HaueHUEe OMOIOTUYECKOTO Pa3HOOOpa3usl ISl COXPAHEHUAONOCHEPhI, MOCIEACTBHUS
JESITEIbHOCTH YeJIOBEKa B MIPUPOJIE;
(dbopMUPOBaHUE YKOJIOTUYECKON KYIbTYPHI B IIEISIX COXPAHEHHSI COOCTBEHHOTO 37I0POBbS U
OXpaHbl OKpyKarolei cpenpl.JlocTikeHre 1eseil 00ecrnednBaeTcs PEmeHNneM CIIeTYIOITNX
3AIAY:
npuoOpeTeHne 3HaHu 00yJarOIUMHUCS O KUBOW MPUPOJE, 3aKOHOMEPHOCTSIX CTPOCHUS,
YKUBHEJIEATENILHOCTH U cpeioo0pa3yromiell poir OpraHu3MOB;Yell0oBeKe Kak OMOCOIMATbHOM



CYIIECTBE; O POJIK OMOJIOTUYECKOIN HayKH B MMPAKTUYECKON JEATEIbHOCTH JIIOCH;
OBJIa/ICHUE YMEHHUSAMHU IIPOBOJUTH UCCIIEI0BAHMS C UCIIOJIb30BAaHUEM OMOIOTNYECKOTO
000pyI0BaHUS U HAOIIOJIEHUS 32 COCTOSTHUEM COOCTBEHHOTO Op- TAaHU3MA;

OCBOCHME IPUEMOB PabOTHI ¢ OMOJIOrNYECKON UH(OPMAIMEH, B TOM YUCIIE O COBPEMEHHBIX
JOCTH)KEHUSX B 00JIaCTH OMOJIOTHH, €€ aHAJIU3 U KPUTHYE- CKOE OIICHUBAHUE;

BOCIIUTaHHE OMOJIOTMYECKH U SKOJOIMUYECKH IPAMOTHOM JIMUHOCTH, FOTOBOM K COXPaHEHUIO
COOCTBEHHOT0 3710POBbsI U OXPaHbl OKPYKAIOIIEH CPEIbI.

COJAEPKAHUE KYPCA

Pa3nen 1. BBenenne (2 yaca)

HcTopust pa3BuTHs HayKH OOTAaHUKU KaK 4acTU OMOJIOTUH, OOBEKTOB U METOJIOB, 3HAUEHUS B
COBPEMEHHOM MHpE. 3HAKOMCTBO IIKOJBbHUKOB C OCHOBHBIMM METOAAMM MCCIENOBAaHUS U
o0opynoBaHHEM  IIeHTpa  00pa30BaHUSI  €CTECTBEHHO-HAyYHOM W TEXHOJOTHYECKOU
HanpasieHHocTeil «Touku poc- Tay.IlpaBuna moBeneHus B kaOMHeTe OMOJOTMU M B MPHUPOJIE.
BBoAHBII HHCTPYKTAK.

Pa3nen 2. PacTruTenbHbIe KJIETKU ¥ TKaHH (7 4acoOB)

Bxitouaer TeopeTueckue M MPAKTUUECKHE 3aHATUS MO HM3YyYEHHUIO CTPOCHHS PAaCTUTEIbHOU
KJIETKU. Y4alluecsh 3HAKOMSTCS C HUCTOpUEN OTKPBITHS Kj€- TOYHOIO CTPOEHMS, 3acilyraMu
BEJIMKUX €CTECTBOUCIIbITaTENeH U yueHbIX JleBeHryka, I'yka mis pazsutus nurtosoruu. Kierka
KaK OCHOBHasl CTPYKTypHas eAuHula pacTeHus. CTpoeHHE PACTUTENbHOW KIIETKU: KIJIETOYHas
CTEHKa, SIAPO, HUTOIIa3Ma, BaKyoJIH, IIacTU ibl. JKU3HeNeaTeIbHOCTh KIETKU. JleieHne KIIeTKHU.
Knerka kak xuBas cucreMa. OcoOEHHOCTH pacTUTENbHON KieTku. Tkanu pactenuid. [lonstue o
TKaHU pacTeHuil. Bupabl TKaHeW: OCHOBHas, IO- KPOBHAs, MPOBOASAIIAs, MEXaHHYECKas.
[TpyunHBI MOSBIEHUS TKAHEH.

Jlabopamopnaa paboma «Paccmampusanue noo MUKPOCKONOM KIEMOK KOMCUyvl JYKd,
mpaoeckanyuu, aucmves saodeu». Jlabopamopnas paboma «Paccmampusanue noo
MUKPOCKONOM PA3IUYHBIX PACIUMENbHBIX MKAHEU.

Paznen 3. Opransbl pacrenuii (13 yacos)

Cems Kak opraH pa3MHOXEHHUsI pPACTEHHMU. 3HAUEHUE CEMSIH B MPUPOJE U KU3HU YEJIOBEKA.
3HaueHue BOJbI U BO3/yXa JJIs IPOpacTaHMs CEMsIH. 3anacHble MUTATeNIbHbIE BEIIECTBA CEMEHHU.
TemnepaTypHble ycioBus IpopacTaHus ceMsH. Ponb cBera. Cpoku moceBa cemsH. Tumbl
KOPHEBBIX cHCTeM pacTeHHi. CTpoeHHe KOPHS — 30HbI KOPHS: KOHYC HapacTaHMsl, BCACHIBaHUS,
IIPOBEJEHUS, AeNeHus, pocTa. Poct kopHA, reorponusm. BunonsmeHeHHs KOpHEH. 3HaueHue
KopHel B mpupoje. Jluct, ero crpoenue u 3HadeHue BHemHee ctpoeHue nucra. BHyTpeHHee
CTpO€HUE JucTa. TUMbl )KUIKOBaHUA JHCTheB. CTpoeHHEe U (GYHKLUUHU YCThUIl. 3HAYCHHE JHCTa
JUIsL pacTeHMsl: (OTOCUHTE3, UCIIapeHue, ra3oo0MeH. Jlucronaza, ero poiab B )KM3HHU pac- TCHUS.
Bunousmenenus nucteeB. Ctebenb, €ro CTpOEHUE U 3HAYEHUE.

Pa3nen 4. OcHOBHBIE NIPoIECCHI )KU3HEAESITeILHOCTH pacTennii (9uacos)

MuHepalbHOE NMUTAaHUE PACTEHUHM W 3HaueHHe BOJbl. Boma kak HeoOXOoAMMOE yCIoBUE
MUHEPAIBHOTO (TIOYBEHHOT0) NMUTaHus. V3BIeuenne pacTteHueM U3 MOoYBbl paCTBOPCHHBIX B BOJIE
MUHEPAIBHBIX cojeil. PyHKIMS KOpPHEBBIX BOJOCKOB. Ilepemelenne BOObI M MHUHEPAIbHBIX
BEIIECTB 10 PAaCTEHHIO. 3HAUEHUE MUHEPAJIBHOrO (MMOYBEHHOIro) MuTaHus. Tumsl ynodpeHuil u
UX pOJb B JKU3HM DPACTEHUS. OKOJOIMUECKHE TPYINIbl PAaCTEHMM IO OTHOLIEHHIO K BOJIE.
BoznymHoe nutanue pacteHuii — (GOTOCHHTE3 Y CIIOBUS 00pa30BaHUsI OPTaHUYECKUX BEIECTB
B pacTeHHM. 3eJCHbIE pacTeHuss — aBTOTPOdbl. ['eTepoTpodpl Kak MOTPEOMTENH TOTOBBIX
OpraHMYECKUX BellecTB. 3HaueHue (QOTOCHHTE3a B mIpupojne. [[pixaHue m OoOMEH BEUIECTB Yy
pacreHnii Ponp npIxaHus B JKHM3HM pacTeHHi. CpaBHMTENbHAs XapaKTEPUCTHKA IPOLIECCOB
OpIxaHus U QorocuHTe3a. OOMEH BEIIeCTB B OpraHM3Me KaK Ba)KHEHUIIMM NpU3HAK >KU3HU.
B3anmMocBs3b nporeccoB JbIXxaHus U POTOCHHTE3A.

JlaGopaTtopHnas pabota «IlepenBmxeHne BOAB 1 MUHEPAIBHBIX BEIIECTB MO CTEOIION.



Pa3nes 5. Mos 3es1enas 1adoparopus (3 4aca)
BeinonHenue 1 3amura MUHA-IIPOEKTOB. DKCKYPCHS B IPUPOLTY.

IVIAHUPYEMBIE PE3YJIbTATbBI
OcBoeHue yuaebHoro npeamMera «broaorus» Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHus
JIOJDKHO 00€CTIeYNBAaTh TOCTIKCHNE CICAYIOMINX JIMYHOCTHBIX, METAIIPEIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VIJIBTATHI

[TaTpuoTnueckoe BOCIUTAHUE:

OTHOIIEHHE K OMOJIOTHUH KaK K BaXKHOM COCTaBIISIONIEH KYIbTYphI, TOPIOCTh 32 BKJIA[
POCCHUHCKHX M COBETCKUX YUYCHBIX B Pa3BUTHE MUPOBOI OMOJIOTH- YECKOM HAYKH.

['paxk 1aHCKOE BOCIIUTAHUE:

TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOM JIEATEIILHOCTH MPH BHIMOJIHEHUH UCCIIEIOBAHUM U
IIPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAaHMIO U B3aUMO- IOMOIIIH.

JlyXxOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTb OLICHUBATh ITOBEACHHUE U IOCTYIKH C IMO3ULIUN HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKON KYIbTYpPHI;

NOHMMAaHNE 3HAYUMOCTU HPABCTBEHHOTI'O acleKTa JEATEIbHOCTH YEJI0BEKa B MEIULIUHE U
Ouonoruu.

DcTeTn4ecKoe BOCIUTAHUE:

MOHUMAaHUE POJIH OMONOTUU B (POPMUPOBAHUN ICTETUYECKON KYIbTYPHI IMYHOCTH.
[leHHOCTH HAYYHOT'O MTO3HAHUS:

OpHUEHTAIINS Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MPEACTABICHUI 00 OCHOBHBIX OMOIOTUYECKUX
3aKOHOMEPHOCTSAX, B3aMMOCBS35X YEJIOBEKA C IIPUPO- HOW U COLIMAIIBHOU CPENOH;
MOHMMAaHUE POJIH OMOIOTUYECKON HAyKH B (POPMUPOBAHUN HAYYHOT'O MUPOBO33PEHUS;
pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpeca K OMOJIOrMYeCKON HayKe, HABBIKOB
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

®opmupoBaHue KyJIbTypbl 310POBbSI:

OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 37I0POBBIO M YCTAHOBKA HA 3/I0POBBII 00pa3 »KU3HU
(310poBO€E MUTAaHKE, COONIIOIEHNE TUTUEHNYECKHUX TIPAaBUII M HOPM, cOaJTaHCUPOBAaHHBIN PEXXUM
3aHITHIA U OTJBIXA, pETryisipHas (u3nuecKas akTUBHOCTD);

OCO3HaHHE MOCIEACTBUM U HENPUATHE BPEIHBIX IPUBBIYEK (YIOTpEOIEHUE aIKOTOJIs,
HapKOTHKOB, KypEHHE) ¥ UHBIX (GOpM BpeJia Il (pU3HMUECKOro U MCUXUUYECKOTO 37J0POBbS;
coOrofieHHe MpaBul 0€30MaCHOCTH, B TOM YMCJI€ HAaBbIKM OE€3011aCHOTO MOBEJCHUS B
IIPUPOJHON Cpene;

c(OpMUPOBAHHOCTH HaBbIKA PEQIIEKCHH, YIIPABIECHNE COOCTBEHHBIM 3MOIIMOHATIbHBIM
COCTOSTHUEM.

TpynoBoe BocnuTaHue:

AKTHBHOE yJacTHe B PEIICHUH MPAKTUUECKUX 3a/1a4 (B paMKax CeMbH, IIKOIbI, TOPOJa, Kpas)
OMOJOTrNYECKON U 3KOJIOTUYECKON HAIIPABJIEHHOCTH, MHTE- PEC K MPAKTUYECKOMY H3YyUEHUIO
npodeccuit, CBI3aHHBIX C OMOJIOTHEH.

DKOJIOTUYECKOE BOCIIUTAHUE:

OpHUEHTAIUs Ha IPUMEHEeHNe OMOIOTHUECKUX 3HAaHUH MPH pellIeHUH 3a7a4 B 00JacTu
OKpYKarolleu cpeibl;

0CO3HAHME HKOJIOTHUECKUX MPOOJIEM U MyTeH UX pelieHHs;

TOTOBHOCTb K YYaCTHIO B IIPAKTUUYECKON JAESITEIbHOCTH SKOJIOTMYECKON HApaBIeHHOCTH.
Ananranus 06ydaronierocs K MU3MEHSIOMIMMCS YCIOBUSAM COLMATIBHON M PUPOIHOM Cpelibl:
aJIeKBaTHasl OLIEHKA N3MEHSIIOIINXCS YCIOBHIA;

NPUHATHE pelieHHs (MHIUBUAYAIbHOE, B TPYIIIE) B U3MEHSIOIUXCS YCIOBUSAX HA OCHOBAaHUHU
aHayM3a Ouosiornyeckoil nHopmanuy;

IUTaHUPOBaHKE JACWCTBUI B HOBOM CUTYallud HA OCHOBAHWHU 3HAHUH OMOJIOTUYECKUX



3aKOHOMEPHOCTEM.

METAIIPEIMETHBIE PE3VJIbTATbBI

YHuBepcalibHbIE 103HABATEIbHbBIE AEHCTBUS

ba3oBeie Toruueckue 1eUCTBUS:

BBISBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC MPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBJICHUN);
yCTaHABIIMBATh CYHIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN OMOJIOTHYECKUX OOBEKTOB (SIBICHUM,
IPOIIECCOB), OCHOBAHUS /7151 0OOOIIECHHS U CPAaBHEHUS, KPUTEPUU IPOBOJMMOTO aHAIN3A;

C YYCTOM IPEIOKEHHON OMOJOTHUECKON 3a/1a4ul BBISBIISATH 3aKOHOMEPHOCTHU U IPOTUBOPEUHS B
paccMaTpuBaeMbIX (pakTax v HAOMIOAEHUSX; PeUIaraTh KPUTEPUH IS BHISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

BBISBIISITH 1eOUIUTHI HHPOPMALIUHU, TaHHBIX, HEOOXOIUMBIX JUIs PELICHHUs TIOCTaBICHHON
3a]a4u;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U IIPU U3YYEHUH OMOJIOTMYECKUX SIBJIICHUN U
MIPOLIECCOB; JIENaTh BHIBOIBI C UCIIOJIb30BAHUEM JIEIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJIIOUEeHHUH 110 aHaJIOTUH, (OPMYIMPOBATH TUIIOTE3BI O B3aMMOCBSI3X;

CaMOCTOSITENIbHO BBIOUPATH CIIOCOO perieHus yueOHoM OMoIornyeckoii 3a1aun (CpaBHUBATD
HECKOJIbKO BAPUAHTOB PEILIEHUs, BBIOUPATh HanboIee MOAXOAAIIUI C yUETOM CaMOCTOATEIbHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCKue 1eUCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

(dbopMyTHpOBaTH BOIIPOCHI, PUKCUPYIOIIUE Pa3pbIB MY PEAbHBIM U JKEJIaTEIbHBIM
COCTOSTHUEM CUTYaIlHH, 00BEKTa, U CAMOCTOATEILHO YCTAaHABIIMBATh UCKOMOE U JIaHHOE;
(dbopMHpOBATH TUIIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYKICHUHN, apTYMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE;

IIPOBOAMTH 10 CAMOCTOSATEIBHO COCTABIEHHOMY IIaHY HaOJII0/I€HNE, HECIIOKHBII
OMOJIOTUYECKHH SKCTIEPUMEHT, HEOOJIbIIIOE UCCIEA0BaHNE TI0 YCTAHOBICHUIO 0COOEHHOCTEH
Ouosornyeckoro o0beKTa (Iporecca) u3y4eHus, MPUINHHO-CIICCTBEHHBIX CBSI3eH 1
3aBHCHUMOCTEH OMOIOTHYECKUX 0OBEKTOB MEXYy COOOM;

OLICHUBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTH HH(OPMAITHIO, TOTYYSCHHYIO B X0O/1€
HAOJIO/IEHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpPMYITUPOBaTH 000OIIEHHS M BBIBOJIBI T10 PE3YJITATaM MPOBEICHHOTO
HaOJI0IeHUs, SKCIIEPUMEHTA, BIIaJIeTh HHCTPYMEHTAMHU OLIEHKHU JIOCTOBEPHOCTH MOJITy4YEHHBIX
BBLIBOJIOB M O0OOIIEHN;

IPOTHO3UPOBATh BO3MOYKHOE JlallbHENIIee pa3BUTHE OMOJIOTHYECKUX MPOLIECCOB U UX
MOCJIEACTBYSI B AHAJIOTUYHBIX UM CXOJHBIX CUTYaIUsX, & TAKXKE BBIIBUTAThH MIPEANIONI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ota c undopmariueii:

HOPUMEHSATH pa3InYHbIe METO/Ibl, HHCTPYMEHTBI U 3aIPOCHI IIPH MTOMCKE U 0TOOpe
Ounonornueckoi HHGOPMAIMU WM JAHHBIX U3 HCTOYHUKOB C YUETOM MPEUI0KEHHON yueOHON
OMoIOrnYecKoi 3a/1a4u;

BbIOMpaTh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH OMOJIOTUYECKYIO
UH(OPMALIHIO PA3TUYHBIX BUAOB U (HOPM IpeACTaBICHNUS;

HaXOJHUTb CXOJIHbIE apTyMEHTHI (ITOATBEPHKAAIOIINE WIH ONPOBEPTaIOLINe OAHY U TY K€ UCHO,
BEPCHUIO) B pa3IMYHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POpPMY IpescTaBiIeHHs] HHPOpMaLUK U
WITIOCTPUPOBATh pelllaeMble 3a/1a4ui HECTOXKHBIMU CXEMaMH, IMa- FpaMMaMH, HHOHM rpadukoi u
UX KOMOHWHAILIUSIMU,

OLIEHUBATh HAACKHOCTh OMOJIOrMYECKONH HHPOPMAIIUH 110 KPUTEPHUSIM, MTPEI0KEHHBIM
YUUTENEeM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO;

3alIOMMHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(POPMAITHUIO.

YHuBepcanbHble KOMMYHUKATUBHBIE AEHCTBUS

Obuenue:



BOCIIPHHUMATh U ()OPMYIHPOBATH CYXIECHUS, BEIPAXKATh IMOIMH B MTPOIIECCE BHITOTHEHUS
MPaKTUYECKHUX U J1ab0paTOpPHBIX padoT;

BbIpaXaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHCbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOalbHbIE CPE/ICTBA OOLEHMSI, TOHUMATh 3HAYEHUE COLMAIIbHBIX 3HAKOB,
3HATh M PAcIO3HABATh MPEANOCHIIKM KOHMINKTHBIX CUTYa- UM U CMT4aTh KOH(JIUKTHI, BECTH
IIEPErOBOPBI;

B X0/I€ AMAJIOTa W/WIIN AUCKYCCHUU 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOit
OMOJIOrNYEeCKOM TeMBI U BBICKA3bIBATh UJEH, HALIEIIEHHBIE HAa PELICHHE OMOJIOTHYECKO 3a1auu U
noJyiep)kaHue OJaroenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJIEHUS C CYKACHUSAMH JIPYTUX YYaCTHUKOB JHajiora, oOHapyKUBaTh
pPa3JIMYME U CXOJICTBO MO3ULINIA;

yOJIMYHO MPE/ICTABIIATh PE3YJIbTaThl BBIIOJHEHHOTO OMOJIOIMUYECKOIO OIbITa (3KCIIEPUMEHTA,
UCCIIEJOBaHMsL, IPOEKTA);

CaMOCTOSITENIHO BbIOMPATh (hopMaT BHICTYIUICHUS C YUETOM 3a]a4 IPE3eHTalluH 1
O0COOEHHOCTEHN ayAUTOPUM U B COOTBETCTBUU C HUM COCTAaBJISITh YCT- HbIE M TUCbMEHHbBIE TEKCTHI
C MCIIOJIb30BaHUEM HIUTFOCTPATUBHBIX MaTEPUAIIOB.

CoBmecTHas ACSITENBHOCTD (COTPYAHUYECTBO):

HOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBUAYaJIbHON paboThl IpU
pelIeHUH KOHKPETHON OMOJIOrMuecKoi

po0eMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHSI TPYNIOBBIX (GOPM B3aUMOIEHCTBUS
IPY PEUICHUH TIOCTABJICHHON Y4eOHOH 3a/1a4H;

IIPUHUMATD L[€JIb COBMECTHOMU ACSITEIBHOCTH, KOJJIEKTUBHO CTPOUTH ACUCTBUSA 110 €€
JOCTHKEHUIO: pacpeiesIsiTh POJIH, JOTOBAPUBATHCS, 00CYXIATh MPOLIECC U PE3YIIbTAT
COBMECTHOM paboThl; yMeTh 000011aTh MHEHHSI HECKOJIbKUX JIFO/IE€H, TPOSBISATh TOTOBHOCTb
PYKOBOJUTb, BHIITIOJIHATH IOPYUYEHUS, TOAUNHATHCS;

IUTAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboThl, OIPEAESATh CBOIO POJIb (C yUETOM
MPEANOYTEHUN U BOBMOXXHOCTEH BCEX YYACTHUKOB B3aUMOJCHCT- BUS), pacIIpeAeiiATh 3a1a4n
MEX/y YJICHAMU KOMaH/Ibl, y4aCTBOBATh B TPYNIOBBIX (hopMax paboThl (00CyKIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U HUHBIE);

BBINOJIHATH CBOIO YaCTh pabOThI, JOCTUTaTh KAUECTBEHHOT'O pe3yJIbTaTa 10 CBOEMY
HAIpPaBJIEHUIO U KOOPAUHUPOBATH CBOM JICUCTBHUS C IPYTUMH UJi€Ha- MU KOMaH/IbI;
OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT 110 KPUTEPUSAM, CAMOCTOSITEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHU- BaTh PE3YJIbTAThl C HCXOAHOMN
3ajaueil ¥ BKJIAJ KaXK10TO YWiIeHa KOMaH/bl B TIOCTHXKEHUE Pe3yJabTaToOB, pa3AeisaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K IPEOCTABIECHUIO OTUETA ME€PE]] IPYIIION;
OBJIa/IETh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JIEHCTBHI, KOTOpas o0ecreunBaeT
c(OpMUPOBAHHOCTH COLIMAIBHBIX HAaBBIKOB U AMOI[MOHAJIb- HOI'O UHTEJIJIEKTa 00yJaroMXCsl.
YHuBepCalbHbIE PETYIATUBHBIE NEHCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JUIsl PELICHHUS B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX, UCTIONb3YS
OMOJIOTYECKHE 3HAHHUS

OPUEHTHPOBATHCS B PA3JIMYHBIX MOJX0/1aX MPUHATHUS pelleHUH (MHAMBUAYAIbHOE, IPUHATHE
pelIeHys B rpynIe, NPUHITHE PEeILIEHUH TPYIIoil);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM PEIICHUs 3a/1a4M (MM ero 4acTh), BBIOUPATh CI1Oco0
pelieHus yueOHoH OMOJIOrHYecKOH 3a7jauu ¢ YIETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MPEAJIaracMble BApUaHThl PEIICHUI;

COCTaBJIATh TUIaH AEMCTBUI (IUIaH peanu3alii HaMeUYeHHOTO ajropuTMa pereHus),
KOPPEKTHPOBATH MPEATIOKEHHBIN aIrOPUTM C YUETOM MOJTYyYSHUS HOBBIX OMOJIOTHYECKUX
3HaHUU 00 U3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamokoHTpOb (pediekcusi):

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCUH;



JlaBaTh aIeKBaTHYIO OIICHKY CUTYallUd U MpeasaraTh IIaH €¢ N3MEHEHMS,

YUYHUTBHIBaTh KOHTEKCT M NPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHUH
y4eOHOI OMOJIOrMYecKOr 3a7auul, aAaTUPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSTEIbCTBAM;
OOBSCHATH NPUYMHBI TOCTIKCHUS (HETOCTIDKEHHS) PE3YIIbTaTOB S TEIbHOCTH, 1aBaTh OLIEHKY
nproOPETEHHOMY OTIBITY, YMETh HaXOAUTh MO3UTHBHOE B MIPOU3OIIEAIICH CUTYallUH;
BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, N3MEHUBIITHXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yIbTaTa LS U YCIOBHSM.

OMOLMOHATBHBIN UHTEIIEKT:

pa3nuyaTh, HA3bIBATh U YIIPABIATH COOCTBEHHBIMU SMOLUSIMHU M SMOLIMSIMU JIPYTUX;
BBISBIISITH M QHAJIM3UPOBATH MIPHUYMHBI IMOIIHIA;

CTaBUTH ce0s1 Ha MECTO APYTOro 4eJIOBEKa, HOHUMATh MOTHUBBI M1 HAMEPEHUS IPYroro;
PEryarpoBaTh CIIOCOO BHIPAKEHHS YMOLIUH.

[punsitue ceds u qpyrux:

OCO3HAHHO OTHOCHUTHCA K APYTrOMY YEIIOBEKY, €r0 MHEHHUIO;

NpU3HABATh CBOC MIPABO Ha OIMIMOKY U TaKoe e MPaBo APYroro;

OTKPBITOCTB ce0e U JPyrum;

0CO3HaBaTh HEBO3MOKHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

OBJIA/IETh CHCTEMON YHUBEPCAIBHBIX YYEOHBIX PETYISTHBHBIX JEHCTBUH, KOTOpast 00ecreunBaeT
(GopMUpOBaHNE CMBICIIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSS TO3ULIMS JINYHOCTH), U
KU3HEHHBIX HaBBIKOB JIMYHOCTH (YIpaBJICHUS COO0H, CAMOJMCIUTUIMHBL, YCTOWIHBOTO
TTOBEJICHUSA).

I[TPEJJMETHBIE PE3VYJIbTATbBI
XapaKkTepu30BaTh OOTAHUKY KaK OMOJIOTUYECKYIO HAYKY, €¢ pa3Aeiibl U CBA3H C APYTHMHU
HayKaMH M TeXHUKOMH;
NPUMEHATH OMOJIOrHYeCKHE TEPMUHBI U MOHATHUS (B TOM YHCIe: 00TaHMKA, pacTUTENIbHAs
KJIETKa, PaCTUTEIbHAsl TKaHb, OpPraHbl paCTEHUI, CUCTEMa OPraHOB PACTEHMSI: KOPEHb, 10Oer
IIOYKa, JIUCT, BUJOU3MEHECHHBIE OPraHbl, IBETOK, IJI0JI, CEMsI, PACTUTEIbHBIA OpraHu3M,
MHUHepaJIbHOE MUTaHue, (POTO- CUHTE3, IbIXaHUE, POCT, pa3BUTHE, PA3MHOKEHHE, KJIOH,
pa3Ipa’kuMOCTh) B COOTBETCTBUU C ITOCTABJICHHOH 3a/1a4eil U B KOHTEKCTE;
OIMCHIBATh CTPOCHUE U )KU3HEAEATEIBHOCTD PACTUTENBHOIO OpraHu3Ma (Ha puMepe
MOKPBITOCEMEHHBIX WJIN [[BETKOBBIX ): TIOTJIONIEHUE BOABI 1 MUHEpAIbHOE MUTaHNE, (OTOCUHTES,
JbIXaHUE, TPAHCIIOPT BELIECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE; CBA3b CTPOCHUS BET€TATUBHBIX U
FeHEPAaTUBHBIX OPraHOB PACTEHUH C UX (QYHKIUSIMU;
pas3inyaTh ¥ ONUCHIBATh KHUBBIE U FepOapHbIC SK3EMILISIPbl pacCTEHUH 10 3aJaHHOMY IUIaHy,
YacTHU PacTeHUN MO U300paKEHUSIM, CXeMaM, MOJEIISIM, MYJIsKaM, pelbeQHbIM TabauIam;
XapaKTepU30BaTh MPU3HAKN PACTCHUM, YPOBHH OPraHU3ALUN PACTUTENBHOIO OPraHu3Ma, YacTH
pacTeHMii: KJIETKH, TKaHU, OPTraHbl, CHCTEMbI OPIaHOB, OPIaHU3M;
CpaBHUBATh PaCTUTENIbHbIE TKAHU U OPTaHbl PACTEHUN MEXIY COOOM;
BBITNOJHATH PAKTUYECKUE U TaOOPaTOpHbIE paObOTHI 110 MOPPOJIOTUU U PU3UOJIOTUN PACTEHUM, B
TOM 4Hcie paboThl ¢ MUKPOCKOIIOM € IOCTOSHHBIMU ((PUKCUPOBAHHBIMHU) U BPEMEHHBIMHU
MUKpoOIpenapaTraMu, UCCile10BaTeNbCKUE padOoThl ¢ UCIIOIB30BaHUEM MPUOOPOB U
MHCTPYMEHTOB LIU(PPOBOIi J1ab0- paTOpuu;
XapaKTepu30BaTh MPOIECCHI JKU3HENEATEIbHOCTH PACTEHHI: MOIJIOIIEHNE BOJIbI U MUHEPATILHOE
nuTaHue, GOTOCUHTE3, AbIXaHUE, POCT, Pa3BUTHE, CIIO- COOBI €CTECTBEHHOTO U UCKYCCTBEHHOTO
BEreTaTHBHOI'O Pa3MHOXKEHUS; CEMEHHOE pa3MHOXKEHHE (Ha IPUMEPE MOKPHITOCEMEHHBIX, UITH
IIBETKOBBIX );
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXK/1y CTPOCHHEM U (QYHKIIUSAMU TKaHEl U OpraHoB
pacTeHUi, CTPOCHUEM U )KU3HEAEATEIbHOCTBIO PACTEHUN
KJIaCCU(UIIMPOBATH PACTEHHUS M UX YACTH MO Pa3HbIM OCHOBaHUSIM;
OOBSICHATB POJIb PACTEHUN B IPUPO/IE U KU3HU UelloOBeKa: 3HaueHHe (POTOCHHTE3a B IPUPOJIE U B



KHU3HH YelloBeKa; OMOJIOTMYECKOe M X035IiICTBEHHOE 3HAU€HUE BUJOU3MEHCHHBIX TOOETOB;
XO3SIMCTBEHHOE 3HAUCHHE BET€TATHBHOTO PA3MHOKCHHS,

IPUMEHSTH MOyYSHHbIC 3HAHUS JUIs BRIPAIIMBAHUS M PA3MHOXKEHHUS KYJIbTYPHBIX PaCTCHHIA;
UCIIOJIB30BaTh METOJIbI OMOJIOTHU: IPOBOIUTH HAOIOACHHUS 32 PACTCHUSIMH, OTIMCHIBATH
pacTeHus U UX 4aCTH, CTABUTH MPOCTEUIIINE OMOIOTUIECKUE OIBITHI U SKCTIEPUMEHTHI;
co0Jr01aTh MpaBmuiia 0E30IaCHOTO TPyAa MpU padboTe ¢ y4eOHBIM H JTA00PATOPHBIM
000pyI0BaHNEM, XUMUYECKON TIOCYJION B COOTBETCTBHH C HHCTPYK- IIUSIMU Ha YPOKE U BO
BHEYPOYHOM JIEATEITHLHOCTH,

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMepax CBA3b 3HAHUI OMOJIOTHU CO 3HAHUSIMU 110
MaTeMaTHKe, Teorpau, TEXHOJIOTHH, TIPEAMETOB T'YMaHUTAPHO- IO IUKJIA, PA3TUYHBIMA
BUIAMHU HCKYCCTBA;

BJIAJICTh IPHEMaMH paboThI ¢ Oroorndeckoi nHpopMarueii: GopMyIHpoBaTh OCHOBAHHUS IS
u3BJIeUeHUs U 00001IeHus MH(pOpMAIK U3 IBYX UCTOY- HUKOB; MPEOOPA30BHIBATH
UH(POPMAIIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOIIECHHSI, IPAMOTHO MCIOIb3Ys OHATHIHBIN anmapaT
U3y4aeMoro paszeia OuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

HaumenoBanue
pa3esioB U TeM
NMPOrpaMMbI

KoauuecTBO 4acoB

BCEro

Jaboparop-
HbIe padoThI

XapaKTepl/ICTI/IKa BHU/AOB J€ATCJIbHOCTH YHALLIUXCH

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTe/ibHbIE pecypchl

BBenenue

1

PackpeiTie CYIIHOCTH TIOHSTHS OOTAaHWKH KAaK HAyKH O
pacTeHusIX. YMeHue pabotars ¢ 000pyIOBaHHEM IIEH- TPa
00pa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHOJOI'M- YECKOM
HarpasieHHocTel «Touku pocTay

DJEeKTPOHHOE TPWIOKEHUE K YUCOHUKY;
JJIEKTPOHHBIE MIPE3CHTAINH;
MaTepHabHO-TEXHUYECKasi 0aza IeHTpa

«Touka pocra»

Pacturennunie
KJIETKHU U TKAaHU

[IpuBoauT, TpUMEPHl OAHOKIETOYHBIX U MHOTOKIIE-
TOYHBIX pacTeHuil. Pa3nuyarh W Ha3plBaThb OpPraHOUbI
KJIETOK pacTeHui. XapaKkTepu30BaTb OCHOBHBIE MTPO-LIECCHI
KHU3HEIEATENIHOCTH KiIeTKU. O000IaTh 3HAHUA U JeaTh
BBIBOJIBI O B3aMMOCBS3M pPabOThl BCEX YACTEHl KIIETKH.
BbISBASTH OTAMYMTENbHBIE TPHU3HAKKM PACTU- TEIbHOU
paboTtaTh ¢  nabopaTOpHBIM

000-

Ymenune
000pyI0BaHUEM, YBEIUYUTEIBbHBIMUA MPUOOpaMH,
pyJIOBaHHEM LIEHTpa 0Opa30BaHUSI €CTECTBEHHO- HAyYHOU
M TEXHOJIOTMYECKOW HampasiieHHocTeld «Tod- Ku poctay.
Xapakre-

KJICTKU.

Onpenenstsb «TKaHb».
OCOOEHHOCTH CTPOEHHS M (DYHKUMM TKaHEH pacTeHMM.
YcraHaBiIuBaTh CTpPOCHUSI U (PYHKUUH

TKaHel. OOBICHATH 3HAUCHUE TKAHCH B KU3HH pacCTCHUA

IIOHSTHUC pU30BaTh

B3aMOCBA3b

DNEKTPOHHOE NPUJIOKEHUE K YUYEOHUKY;
JJIEKTPOHHBIE MIPE3CHTAINH;

MaTepuaibHO- TEXHUYECKas Oasa

nentpa «Touka pocTay;
OTKPBITBIH OaHK  3aJlaHui

(dhopMUpO- BaHUS €CTECTBEHHO-HAYYHOMN

TSt

TPAMOTHOCTH [DNEKTPOHHBINA pecypc|:—
URL.: https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-
otsenkiyestestvennonauchnoy
-gramotnosti; caiit Exunas koyiekius
nu(dpoBbIX 00pa3oBaTENbHBIX PECYPCOB

pecypcl: —

[OnexkTpoHHBIN

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

Oprasnsl pacTeHHi

13

OOBACHATH POJNb CEeMsIH B TNpHUpOjE. XapaKTepH30BaTh
¢byHkuuu yactei ceMeHu. ONUCHIBATh CTPOCHUE 3apOIbIIIa
pacTeHus. YCTaHaBIMBaThb CXOJCTBO IPOPOCTKa €
3apojpiieM ceMeHdu. OmnuchiBaTh CTaUuM MpopacTa-

HU.

DJEeKTPOHHOE MPUIOKEHUE K YUEOHUKY;

JJIEKTPOHHBIE [IPE3CHTALINY;
MaTepUalbHO- TEXHHUYECKAs 6a3a
LIEHTpa

«Touyka pocra»; OTKPBITHII
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ceMsSH. BBpBIABISTE OTIUYUTEIBHBIC MNPpU3HAKHU CCMSH

JBYAOJBHBIX W OJHOJOJIBHBIX pacTeHuil. lcnosb3oBaTh
MH(OPMALMOHHBIE PECYPChI AJISl MOJATOTOBKH COOOIIIe- HUs
O POJIM CEMSH B )KM3HHU 4Y€JIOBEKa. XapaKkTepu3o- BaTh POJb
BOJBl W BO3JIyxXa B mpopacTanud ceMsH. OOBICHATH
3HAYEHUE  3allaCHBIX  IUTATEJIbHBIX

BC- mIeCTB B

popacTaHuu OOBSCHATD
popacTaHvs CeMsSH OT TEMIIEPaTypHbIX YCIO-

HpOFHO3I/IpOBaTB CPOKH ITOCEBA CEMAH OTACIIBHBIXKYJIBTYDP.

CCMsIH. 3aBUCHU- MOCTb

BUH.

Pazmmuare u OIpCAC/IAThL THIIBI KOPHCBBIX CUCTEM Ha

pUCYHKaX,
oObexTax. HaspiBaTh wacTu KOpHSA. YcCTa- HaBIUBaTh

repOapHBIX JK3EMIUIIpax, HaTy- pPajbHBIX

B3aMMOCBSI3b CTPOCHUS M (QYHKIMH dYacTeld KOpHS.
OOBscHATH ocobeHHOocTH pocta KopHs. IIpoBo- auTh
HaOJIIOACHUST 3a H3MEHEHMSMH B BEpXYILEYHOH uacTu
KOpPHS B IIepuoj pocra. XapakTepu3oBaTb 3HAYCHUE
BUJOM3MEHCHHBIX KOpPHEW i pacreHuil. OnpenensaTs
4yacTH JIMCTa Ha TepOapHBIX OHK3EMIUISpPaX, PHUCYHKaXx.
Xa-
paKkTepu30BaTh BHYTPEHHEE CTPOCHHE JIUCTA, €r0 4ac- TH.

Pazauuats IMPOCThIC n CJIOKHBIC JINCTBA.

VYcranaBnMBaTh B3aUMOCBSI3b CTPOCHUS U (YHKIUH JTUCTA.
XapakTepus3oBaTb BUIOU3MEHEHUs JIMCTHEB PACTEHUM.

OnuceiBaTh BHEIIHEE CTPOECHHUE CTeOs, MPHUBOIMUTH
OpUMEpbl  Pa3IUYHBIX THUMOB cTebieil. Ha- 3piBath
BHYTPEHHUE YacCTH CTeONs pacTeHUH U UX (YHKIMH.

OHpeIICJ'IHTL BUJOU3MCHCHHA HAA3CMHBIX WM IOA3CMHBIX

noOeroB Ha pUCYHKaX, ¢ororpadusx,

00BEKTax. I/IsyanL U ONHUCBIBATH CTPOCHHUEC IMOA3EMHBIX

HaTypaJbHBIX

noGeroB,  oTMeyarb  UX  pazauuua.  [IpoBoauTh

HaOMroIeHnsl, (PUKCHPOBAaTh WX pE3yAbTaThl BO BpeMs
BBINOJIHEHUS JTabopaTopHOi paboTsl. CoOiroaTh mpaBuiia
oOpamieHus ¢ J1a0OpaTOpHBIM

paboTtel B KaOuHerTe,

obopynoBanueM. YMenue paboTarh ¢ ja-

0aHK 3amaHui U1t POpMUPO-BaHHS
€CTECTBEHHO-HAy4YHONTPAMOTHOCTH
[DnexTponnsriipecypc]: — URL:
https://fipi.ru/otkrytyy-bank- zadaniy-
dlya- otsenkiyestestvennonauchnoy
-gramotnosti; caiit Exunas Koyuiekius
1M (pOBBIX 00pa-30BaTEIbHBIX

pecypcoB [DIEeKTPOHHBIM

pecype]: — URL:  http://school-
collection.edu.ru/catalog
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O60paTopHBIM 00OPYIOBAHUEM, YBEIWYUTEIBHBIMH MPHOOpaMH,
c 000pyOBaHUEM LIEHTpa 00pa30BaHUsI €CTECTBEHHO-HAYYHOH U
TEXHOJIOTMYECKOU HampasiieHHOcTel «Touku pocray

OCHOBHBIE TIPO-
LECChI JKU3HEAes -
TEJILHOCTH pacTe-
HUU

OOBACHATH pOJIb  KOPHEBBIX  BOJIOCKOB B MEXaHU3ME
NOYBEHHOro mnuraHus. OOOCHOBBIBaTH pPOJIb ITOYBEHHO- IO
IIUTaHUS B )KU3HU pacTeHuil. CpaBHMBATh U pa3Jii- 4yaTh COCTaB
U 3HAYEHHE OPraHMYECKUX M MMHEpallb- HBbIX yJOOpEeHMH IS
pacrenuii. Mcnonb3oBaTh WH(GOpP- MAaIMOHHBIE PECYPCHI IS
MOJTOTOBKH TIPE3EHTALMU IMPOEKTa O TMPHUCIIOCOOIEHHOCTH K
BOJIE PACTEHUM pa3- HBIX JKOJOrudeckux rpynm. [Ipusonuts
OpUMEpPbl Op- TaHU3MOB — aBTOTPO(OB M TeTepoOTPOdOB,
HAaXOJUTh pazauuus B uX nutaHud. OOOCHOBBIBATH KOCMMYE-
CKyI0 pOJb 3eJlCHBIX pacTeHui. HMcnonbs3zoBath HH)OP-
MalMOHHBIE PECYpPChl Ul IOATOTOBKH COOOIIEHHUS O POJIH
dboTocuHTE3a Ha HalIeW TUIaHeTe. BhIMonHATh HAOMIOICHUS U
n3Mepenus. BocnurtaHue OepeXHOro OTHOILIEHUS K CBOEMY
310pOBBIO, TIPUBUTHE HHTEpeca K H3YYECHHIO IpeIMeTa.
BbInonHATe onbIT, HAOMIOAATh PE3yNbTaThl U JI€JaTh BBIBOJBI
[0 pe3ylbTaTaM Hccie- JAOBaHMs. YMeHue palorath ¢
000pyI0BaHUEM LIEHTpa 00pa30BaHUs €CTECTBEHHO-HAyYHOH WU
TEXHOJIOTMYECKOM HalpaBiieHHOCTEN «Touku pocTa»

ONEKTPOHHOE  NPWIOKEHUE K
y4eOHHKY; 3JIEKTPOHHBIE
MpEe3CHTAINH; MaTepHualbHO-
TEXHHYECKass 0a3za IeHTpa
«Touka pocTay; OTKPBITHIHOAHK
3amaHuid uis HopMUpPO-BaHUS
€CTECTBEHHO-HAyYHONUTPAMOTHOCTH
[DnexTponHbIipecypc]: —
URL:
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-
otsenkiyestestvennonauchnoy

-gramotnosti; CaNT Enunas
KOJJICKIIMS U(HPOBBIX obpa-

30BaTeIbHBIX pecypcoB
[DnexTponHbIii pecypc]: — URL:

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

Mos 3enenas ma-
6oparopust

Hcnonp3oBaTth HMH(OpPMALMOHHBIE PECYpPChl ISl MOJATOTOBKU
NPE3eHTAIMU NPOeKTa. BBIMOMHATS HAOMIOACHUS U U3MEPEHHUS.
Bocnuranue OepeXHOro OTHOIIEHHS K CBOEMY 370pPOBBIO,
NPUBUTHE MHTEpeca K M3YUYEHHUIO IpeaMeTa. BBINOIHATE OMBIT,
HaOII0aTh pe3yabTaThl M JejaTh BBIBOABI 110 pe3yibTaTaM
UCCIIeIOBaHMsI. YMeHHE paboTaTh ¢ O0OpyIOBAaHUEM LEHTpA
0o0pa3oBaHUsl  €CTECTBEHHO-HAYYHOM U  TEXHOJOTUYECKOU

HarpaBjaeHHOCTeN «Touku pocta»

9J'IeKTp0HHHe MMpE3CHTaluH
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OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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Ne | JlaTa npo- Tema Konn- Hcnosb3oBanue

n/m| BeIeHHUs 4eCTBO o0opynoBaHusl HEHTPa
4acoB eCTeCTBeHHOHAYYHOil
HAIPABJIEHHOCTH

Ientpa «Touka pocra»

Paznen 1. BBenenue (2 uaca)

1 Hcropus pa3BUTHS HAYKH OOTaHUKH 1
2 OCHOBHBIE METO/IbI UCCIICIOBAHUS 1 [Mudposas madoparopust ¢
JTaTYNKAMH
Pazjen 2. PacTuresibHble KJIeTKH ¥ TKaHH (7 4acoB)
3 HcTopus OTKPBITHS KIIETOYHOTO CTPOSHUS 1
OpPTraHu3MOB
4 Knerounoe crpoeHue pacTeHuH. 1 Muxkpockor nudpoBoi,
Jlabopamopuas paboma « Paccmampuea- MUKpOIpenaparhbl
HUe N00 MUKPOCKONOM KIeMOK KOMCULYbL
JIYKa, mpaoeckaHyuu, IUcmves 3100eu»
5 OCHOBHBIE ITPOLIECCH] KUZHEAEATEIILHOCTH 1 DNEeKTPOHHBIE TaOIULBI U
KIEeTKH. JleTieHne KIeTku TUTAKaThI
6 Ypok-mipoekT «Co31aeM KIETKY»
7 Tkanu pacTeHui. 1 Mukpockor nudpoBoi,
Jlabopamopuas paboma « Paccmampuea- MUKpOTIpenapaThbl
HUe 00 MUKPOCKONOM PAa3IU4HbIX paACmu-
MeNbHbIX MKAHEIL)
8 [IpyuynHBI MOSBICHUS TKAHEH 1
9 PacTeHune xak 11e70CTHBIHN KUBOM opra- 1 DJEeKTPOHHBIE TAOIUIBI U
HU3M, COCTOSIIIUI U3 KJIETOK U TKaHeH TTaKaThl
Pa3nen 3. Opranbl pacrennii (13 yacoB)
10 CrpoeHue ceMsH IBYAOIbHBIX U OJHO- 1 Hudposas nadboparopust no
TOJBHBIX PACTCHHH. 9KOJIOTUH (AATYUK OCBE-
Jlabopamopnas paboma « Cmpoenue ce- IIEHHOCTH, BJIQXKHOCTH U
MeHu paconuy TEeMIIepaTyphl). DIEKTPOH-
HBIE TaOJIMIIBI U IIJIAKATHI
11 3HavyeHHE CeMsIH B )KM3HU YeJIOBEKa 1
12 VYcnoBus npopacTaHus CEMsH. 1 Hudposas nadboparopust no
Jlabopamopuas paboma « Ycnosus npo- 9KOJIOTUH (JaTYUK OCBE-
PACMaHus cemsny IICHHOCTH, BIIQAYKHOCTH U
TEeMIEPaTyphl)
13 3arnacHble MUTaTeIbHbIE BEIIECTBA CEMEHU 1 DJeKTpOHHBIE TaOIHIIBI U
U UX POJIb B IpopacTaHuu ceMsiH. Cpoku TUTaKaThI
M0CEBa CEMSTH Pa3IMYHBIX KYJIBTYP
14 Tunsl kKopHEBBIX cucTeM pacteHuil. Poct 1 Muxkpockon 1uppoBoH,
KOPHSI, TE€OTPOITU3M MHUKPOIPETapaThl.

['epGapHbIil MaTepuar.
DNIEeKTPOHHBIE TaOIUIIBI U
TUTaKaThI




15 CrpoeHune KopH4. 1 Muxkpockor ugpoBoH,
Jlabopamopnas paboma « Cmpoenue xop- MHUKpPOIpEnapaThl.
HSl NPOPOCMKA» DJEeKTPOHHBIE TAOIUIBI U
ITaKaThl
16 Bunonsmenenus kopHei. 3HaueHue Kop- 1 DNIeKTPOHHBIC TAOTHIIBI U
Hel B pupojie ITaKaThl
17 JIuct u ero crpoeHue. TUIBI )KUITKOBAHUS 1 Muxkpockor nudpoBoi,
JIUCTHEB. MUKpOIIpEnapaThbl.
Jlabopamopnas paboma « Buympennee I'epOapnbIit MaTepua.
cmpoeHue 1ucma OJeKTpOHHbIE TaOIHLIBI U
TUIaKaThI
18 Crpoenue u pyHKINU yCThUI. 3HAYCHUE 1 DJIIeKTPOHHBIE TaOIUIIBI U
JUCTA JUIsl pacTeHusl: POTOCUHTE3, UCTIa- TUIaKaThI
penue, ra3000MeH
19 Jlucroman, ero pojib B )KU3HU PaCTCHUSI. 1
BunonsmeneHust 1ucTheB
20 Crebenb U ero cTpoeHue. 1 Muxkpockor ugpoBoH,
Jlabopamopnas paboma «Cmebenv 00HO- MHUKpOIIpenaparhl.
O0NbHBIX U 08VOOIbHBIX PACMEHULLY ['epbapHbIii MaTepuai.
DNeKTPOHHBIE TAOIUIBI U
TTaKaThl
21 Bunonsmenenus cre0iis y Haa3eMHBIX U 1 ['epOapnbriii matepual.
MIO/I3EMHBIX TOOETOB. DNEeKTPOHHBIE TaOIUIBI U
Jlabopamopnas paboma «Brewnee TUTAKATHI
CcmpoeHue KopHesuwa, K1yOoHsl, TYKOGULYbLY
22 Ypoxk-tipoekt «Co31aeM pacTUTEIbHBIN 1
OpTaHU3M»
Pa3znen 4. OcHOBHbIE POIIECCHI JKU3HEAEATEIbHOCTH pacTenuii (9 yacos)
23 MuHepanbHOE TUTaHUE PACTEHUI U 3Ha- 1
YEeHUE BOJbI
24 Ilepemenienne Boabl 1 MUHEPATIBHBIX BE- 1 Hudposas naboparopus Mo
IIECTB TI0 PacTeHUI0. 3HAYCHNE MUHE- 9KOJIOTUH (JATYUK BIAKHO-
panbHOTO (MTOYBEHHOT'0) TUTAHUS. CTH, OCBEIIIEHHOCTH)
Jlabopamopnas paboma «Ilepedsudcenue
8000l U MUHEPATILHBIX 8eujecms no cmeo-
0y
25 Tunsl ynoOpeHui 1 ux pojb B )KU3HH pac- 1
TEHUS
26 DKOJIOTrM4€eCKHE IPYNIbl PACTEHUH 1O OT- 1 DJEeKTPOHHBIE TAOIUIBI U
HOIIICHHIO K BOJIC TUTaKaThI
27 Bo3zaymnoe nutanue pacteHuit — ¢oTto- 1 Hudposas nadopatopus no
CUHTE3. Y CcJI0BHS 00pa30BaHUs OpraHuye- 9KOJIOTHH (AATYUK YTJIEKH-
CKHUX BEIIECTB B paCTCHUHU CJIOTO Ta3a U KUCIOPOaa)
28 3encnplie pacteHust — aBToTpodel. ['eTepo- 1

TpO(bBI KakKk HOTpe6I/ITCJ'II/I TOTOBBIX Opra-




HHUYCCKUX BCUICCTB

29 3HaveHne POTOCHHTE3a B MPUPOJIC 1

30 Jlpixanue 1 0OMeH BELIeCTB y pacTeHHM 1 Hudposas nadboparopust Mo
Ponb npixanus B sku3Hu pacteHuit. OOMeH 9KOJIOTHHU (IAaTYUK YTIICKH-
BEILIECTB B OPraHW3Me KaK BaKHEHIIINI CJIOTO Ta3a U KUCIIOPOAA)
NPU3HAK KU3HH

31 CpaBHUTENbHAS XapaKTEPUCTHKA IPOLIEC- 1 DNEeKTpOHHBIEC TAOIHUIIBI U
COB JIbIXaHUs ¥ (POTOCUHTE3a, UX B3aUMO- IUTAKaThI
CBSI3b

Paznen 5. 3esenasnadoparopus (3 yaca)

32 [ToaroroBka MpoeKkToB «MOU OIBITHI C 1
pacTEHUSIMH B JIOMAIITHUX YCIOBHUAX

33 3ammTa MpoeKToB «MOHU OMBITHI C pacTe- 1
HUSIMH B JIOMAIITHUX YCIIOBHSIX))

34 Okckypeus «PacreHus BOKpyr Hac» 1

YYEBHO-METOAWYECK OE OBECINEYEHUE OBPA3OBATEJIbBHOIO NPOLIECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI ANA YYHEHUKA

1. CuBornazos B.U. buonorus, 6 kmacc/ OO0 «JIPODAy», AO «M3narenscTBo [IpocBemenue.

2. V. Axumynikus. HeBunnmsblie HUTH npupoibl.- M.: Meicis, 2005 r.-142 c.

3. Bepsunmun H.M. Tlo ciienam Po6un3zona.- M., TIpoceemenue, 1994.

4. 3aHnMaTenbHbIC MaTepUaNbl U (aKThl 1O OO0IIei OMONOTHK B BOIIpocax M oTBeTax. 5-11 kmaccel / aBT.-
coct. M.M. boanapyk, H.B., KoBsimuna. — Bonrorpan: Yuurens, 2007.

5. Kpucruan ne ros. [lyremectBue B Mup xuBoi kinetku. M.: «Mup» 1987.

6. DHnukIonenus it nerei. buonorus. M.: «ABaura+y» 1996.

METOOAUYECKUE MATEPUANDbI OANA YYUTENA

1. buosorus. 6 kiI.: Metoauueckoe mocobue k yueOnuky B. WM. CusormazoBa «buosorus. 6 xmaccy» /
3. A. Tomanosa, B. 1. CuBornazoB. — M. : [Ipoda, 2019. — 336 c. — (Poccuiickuii y4eOHUK).

2. bycnakoB Bnagumup Bnagumuposuy, IleiHeeB Anekcannp BnaaumupoBuu Metoauueckoe nocoOue
«Peanuzanus o6pa3oBaTeNbHBIX IPOrpaMM €CTECTBEHHOHAYYHON U TEXHOJIOTMUECKOW HANpaBIEHHOCTEH MO
OMOJIOTHH C UCTIOJIb30BaHUEM 000pyioBaHMA LieHTpa «Touka pocTamy.

3. Mup3soes C.C. AKTUBHU3AIINS IO3HABATEILHOTO HHTepeca yuainuxcs // buosorus B mkose, 2007. Ne6

4. Cenesko I'.K. CoBpemeHHbIe 00pa3oBaTenbHble TexHOMOrnu. M.: 1998.

5. CeneBko I'.K. DHuuknonenus obpazoBaTenbHbIX TexHonorwuid, T.1. M.: HUW mKOIbHBIX TEXHOIOTHH,
2006.

6. Tymmna 1.A. Vicnonp30oBaHue KOMIIBIOTEPHBIX TEXHOJIOTHI B 00yueHun ouosioruu // TlepBoe ceHTIOPSL.
buonorus, 2003, Ne27-28.



IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

1. Boponuna I'.A., VIsanosa T.B., Kanunosa I'.C. buonorus. [Tnanupyemeie pe3ynbrarsl. CucreMa 3agaHui.
5—9 xnaccel. [Tocobue nns yuureneit obmeodpazosat. opranusanuii / [lox pen. I'.C. Kosaneroii, O.b. Jlo-
ruHoBoil. — M.: [Ipocsemienue, 2017.

2. Tanontok 3.I'. buonorus. Ilnanupyembie pe3ynbTaThl: KapTa MPOXOKACHHUS pabodeil mporpamMmbl. S—6
KJ1acchl: yueb. mocobue st odiieodpasosar. opranusanuii / 3.I'. T'anonrok. — M.: IIpocsemmenue, 2017.

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

4, Kamuauna A.A. Tloypounsie pa3pabotku 1o 6uonoruu «bakrepuun. I'puoOsl. Pactenus», 6 kimacc. — M.:
BAKO, 2005.

5. Hukumos A.W., [lerpocoBa P.A. u np. buonorus B Tabaunax.- M.: «MJIEKCA», 1998. Hukumos A.U.,
TepemoB A.B. Jlumaktudeckuii Matepuain o 3ooyoruu. — M.: PAVB «llurtagens», 1996. — 174 c.

6. [Taceunuk B.B. buonorus. Meroauka HHAUBUIYaIbHO-TPYIIIIOBOM AesiTenbHOCTH. — M.: [IpocBenieHue,
2016.

7. Ilaceunuk B.B. Bbuonorus. MuauBunyaneHo-rpymnmnoBas aedareiabHocTh. [loypounsle pazpaboTku. 5S—6
KJ1acchl: yue0. mocobue s obieodpasosat. opranusanuii / B.B. ITaceunuk. — M.: [Ipoceemnienue, 2017.

8. Ilaceunuk B.B., Cymaroxun C.B., Kamunona I'.C., I'aniontok 3.I". Ypoku Guosoruu. 5—6 KJIacchl: TOCO-
Owue ms yunreneit oomeobpasosat. opranusanuii / moa pea. B.B. [Naceunuka. — M.: TIpocserienue, 2014.
9. Tepemon A.B., Poxios B.C.. 3anumarenbHas 300J0THS: KHUTA ISl yYalllUXCsl, YIUTEICH U pOAUTENCH.-
M.: ACT — IIPECC, 1999.- 258 c.: ni.

10. ®pocun B.H., Cusornazos B.W. ['oToBuMcs K eMHOMY rOCyJapCTBEHHOMY 3K3aMeHy: Ouosorus. XKu-
BoTHBIE. — M.: [Ipoda, 2004 — 272 c.

11. Caiitr ®UIIN. OtkpeiThid OaHK 3amaHuil Uil HOPMHUPOBAHMS €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
[DnexTponnsiii pecype]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenkiyestestvennonauchnoy-
gramotnosti.

12. Caiitr Enunas xoJutekuusi UQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB [DnekTponHbId pecypce]: — URL:
http://school-collection.edu.ru/catalog.

MATEPUAJTBHO-TEXHUYECK OE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLECCA

YYEBHOE OBOPYJIOBAHHME

OBOPYJIOBAHUE LIEHTPA «TOYKA POCTA»:

- Muxkpockor 1iudpoBoii.

- Mukponpenaparsl.

- Hudposas nabopartopus Mo 3KOJIOTMU (IaTYUK OCBELIEHHOCTH, BIAXXHOCTH, TEMIIEPATYpPHI, 1aTUUK yTJje-
KHCJIOTO ra3a ¥ KUCIOPoaa).

- DNeKTpOHHbIE TaOIHIIbI U TUIAKATHI.

- 'epGapubIit MaTepuai.

OBOPYJIOBAHME JIJIS1 IPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, JIEMOHCT-
PALIUI

Komnreiotep, npoekTop, MHTepakTUBHAs JAocka. CrpaBo4HbIe TaOIUIIbI, MJAKAThl, 3JIEKTPOHHbIE MPE3eHTa-
I[UH, SJIEKTPOHHOE NpujokeHue y yueOHuky (CD-auck), Mosienu, BiIakHble MpenapaThl, MUKpOIIpenapaThl,
MUKPOCKOIIBI, PENapoBaIbHbIE WIJIbI, MUHUETHI, Yamku lleTpu, nmpeameTHele CcTeKsa, MOKPOBHBIE CTEKJIA
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