AHHOTANMA K padoyeil mporpamMe no marematuke 1 - 4 kiiaccol

PaGouas mporpamma ydeOHOro mpeamera «MaTemaTHKa» COCTAaBJICHa HAa OCHOBE
TpeboBanmii denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHAAPTa HAYAIBHOTO
oO1rero oo6pazoBanusi, aBTOpckoil mporpammbl «Matemaruka» M.M1.Mopo, M.A.baHTOBOH,
I'.B.benstiokoBoii, C.1.Bonkopoii, C.B.CrenmanoBoii (YMK «lllkona Poccun), Konnenmuu
JTyXOBHO-HPAaBCTBEHHOTO Ppa3BUTHUS W BOCIHUTAHUS JIMYHOCTH TpaxaaHnHa Poccun,
IJIAHUPYEMBIX PE3yIbTaTOB HAYaIBHOTO 0OIIero oOpa3oBaHus, OCHOBHOW 00pa3oBaTeIbHON
IporpaMMbl HaydaiabHOTO oOIIero odpazoBanusi «Anekcanaporckas OUI» dunman MBOY
«Kyueposckas CIII um.A.K.KopHeeBa».

OOyueHue wmaTemMaTHKE SBJSETCS Ba)KHEHIIEH COCTaBISIONEH HAYabHOTO OOIIETO
oOpa3oBaHus. DTOT TPEIMET HWIPaeT BaXKHYIO poOJib B (DOPMUPOBAHUHM Yy MIIAIIIAX
IIKOJIHUKOB YMCHHSI YIUTHCSI.

Ha n3yuenmne mMareMaTuku B K&KJOM KJIacCe HaualbHOMN IIKOJBI OTBOJUTCS 1O 4 4 B HEJIETIIO.
Kypc paccunran Ha 540 yacos: B 1 kiacce - 132 vaca, 1o 4 yaca 33 yueOHbIe He/ieH), BO 2 -
4 ximaccax — mo 136 yacoB, 1o 4 vaca 34 y4eOHbIC HEJICIH B KaXKIOM KJ1acce)

HauvanprHoe oOyueHHe MaTeMaTHKE 3aKjaJbIBa€T OCHOBBI sl (OPMUPOBAHUS MNPUEMOB
YMCTBEHHOW  JI€SITENBHOCTH: IIKOJIBHUKU ydaTrcsl TMPOBOJUTH aHAIU3, CpPaBHEHHUE,
KJIacCU(UKAIUIO 00BEKTOB, yCTaHABIIUBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3HU,
3aKOHOMEPHOCTH, BBICTpauBaTh JIOTMUYECKUE LIETIOUKHU paccykaeHuil. M3yyas MaremaTuky,
OHH YCBaWBAaIOT OTpeJIeI€HHbIE 0000IEHHBIEC 3HAHUS U CTIOCOOBI AEHCTBUI. YHUBEPCATbHBIE
MaTeMaTU4YeCKUe CMOCOOBI TO3HAHUSA CIOCOOCTBYIOT IIEJIOCTHOMY BOCHPHSTHIO MUDA,
MO3BOJISIIOT BBICTPAUBATh MOJIEIIA €r0 OTACIBbHBIX IMPOLECCOB U SIBJICHUMN, a TAKXKE SIBISIOTCS
OCHOBOW (pOpMHpPOBaHUS YHUBEPCAJIBbHBIX yUECOHBIX NICUCTBUN. YHHMBEpCAIbHBIC yueOHBIE
neicTBUsL 00€CIeYnBalOT YCBOCHUE NPEIMETHBIX 3HAHUM M WMHTEJUIEKTYallbHOE pPa3BUTHE
oOyyaromuxcs, GOPMUPYIOT CIIOCOOHOCTh K CAMOCTOSITEILHOMY TOUCKY U YCBOCHHUIO HOBOM
uH(OpMallUM, HOBBIX 3HAHUW W CIIOCOOOB JACHCTBHI, YTO COCTaBJISIET OCHOBY YMEHHS
YUUTHCH.

YcBoeHHBIE B HAYAJIBHOM KypCce MaTeMaTUKH 3HaHUS U CHOCOOBI JeUCTBUN HEOOXOAUMBI HE
TOJBKO I JJbHEWIIEr0 YCHEHMIHOTO W3YyYE€HUsS MAaTEMATUKH W JAPYTUX IIKOJIbHBIX
JUCLIUIUINH, HO U JIJI PEUICHUS MHOTUX MPAKTUYECKHUX 3aJ1a4 BO B3POCIOMN )KU3HMU.

OCHOBHBIMU neJssMHU Ha4aJIbHOI'O o6yquH;1 MaTEMAaTUKE SIBJISIIOTCA .

- MaTeMaTH4YeCKOE pa3BUTHE MIIAJIIUX IIMKOJILHUKOB — (POpPMHpOBAHHE CIOCOOHOCTH K
MHTEIUICKTYaJbHONH JEATCIbHOCTH, IMPOCTPAHCTBEHHOTO BOOOPaKCHUS, MAaTeMaTHYCCKOU
peuH; yMEHUE CTPOHTH PACCYKJCHHUS, BRIOUPATh apryMEHTAIINIO, pa3IndaTh 0OOCHOBAHHBIC
1 HEOOOCHOBaHHBIC CYXK/ICHUS, BECTH ITOMCK MH(OPMAIINH;

- OCBOCHHME HAYaJbHBIX MaTE€MaTHMUYECKMX 3HAHUM — NOHHMAaHHE 3HAUYCHMS BCJIMYMH U
CIIOCO00B  UX H3MCPCHUS, HCIIOJb30BaHUC apI/I(bMeTI/I‘ICCKI/IX CII0CO00B L pCIICHUA
CIOKCTHBIX CHTyaHHﬁ; (bOpMPIpOBaHI/IC YMCHUA pPCIIATh y‘le6HBI€ U TPAKTUUCCKHC 3adadu
CpeacCTBaMM MaTCMaTHKH, pa60Ta C AJITOPUTMAaMH BBIITOJIHCHUA apI/I(i)MeTI/I‘ICCKI/IX I[CﬁCTBHﬁ;

- pa3BUTHE UHTEpPECa K MATEMATUKE, CTPEMIICHUS UCIOJIB30BATh MATEMATUYECKUE 3HAHUS B
NOBCEIHEBHOU KMN3HU.

IIporpamMma ompenenser psa 3ajAad, peUIeHWE KOTOPBIX HAMNpPAaBIEHO HA JOCTUKEHUE
OCHOBHBIX LI€JIEll HAaYaJIbHOI'O0 MaTEMaTUYECKOro 00pa30BaHMUs:

- (bOpMI/IpOBaHI/Ie 3JIEMECHTOB CaMOCTOSTEIILHOM HHTeHHeKTyaHLHOﬁ ACATCIIPHOCTH HAa OCHOBC
OBJIaACHHUA HCCIOXHBIMH MATCMATHYCCKHUMH MCTOAAMHKU IIO3HAHHMA OKPYXKAIOOICIo MHpa



(yMeHusiI ycTaHaBIMBATh, OIUCHIBATH, MOJEIUPOBATH W OOBACHATH KOJIUYECTBEHHBIC U
MIPOCTPAHCTBECHHBIC OTHOIIICHHUS);

- Pa3BUTHC OCHOB JIOTHYCCKOI'O, 3HAKOBO-CMMBOJHUYCCKOIO MW  aJIrOPpUTMHYCCKOIO
MBIIJICHUAA,

- pa3BUTHE IPOCTPAHCTBEHHOTO BOOOPAKEHHUS,
- pa3BUTHE MaTEeMaTHUYECKOU PEeUH;

- ¢opMHpOBAHUE CHCTEMbl HAYaJIbHBIX MAaTEMaTUYECKUX 3HAHUM U YMEHUU HX MPUMEHSTh
JUISL pelIeHus] yueOHO-1T03HaBaTeNIbHBIX U MPAKTHYECKUX 3a/1a4;

- opMupoBaHKEe YMEHUS BECTH TTOUCK HH(POpMAIUU U paboTaTh ¢ HEMl,

- opMupoBaHUEe EPBOHAYATBHBIX MPEJCTABICHUN O KOMIBIOTEPHOU TPaMOTHOCTH;
- pa3BUTHE MMO3HABATEIbHBIX CTIOCOOHOCTEH;

- BOCIIUTAHUE CTPEMIIEHUS K PACILIUPEHUIO MAaTEMaTUYECKUX 3HAHUM;

- popMHpOBaHKE KPUTUYHOCTU MBIIIUICHHUS;

- pa3BUTHE YMEHHUM apryMEeHTUPOBAHO OOOCHOBBIBATH M OTCTaWBaTh BBICKA3aHHOE
CyXJ€HUE, OLICHUBATh U PUHUMATH CYXJCHUS IPYTUX.

Pemrenne  Ha3BaHHBIX 3a7ad  OOECIEYUT OCO3HAHHME  MIIQAIIMMH  IIKOJbLHHKAMU
YHUBEPCAJIBbHOCTH MATEMAaTHUUYECKUX CIOCOOOB TIO3HAHUS MHpPA, YCBOCHHE HAYaIbHBIX
MaTEMATUYECKUX 3HAHHWHM, CBA3€M MATEMAaTHKHA C OKPYXAOWEW AECUCTBUTEIBHOCTBIO U C
JIPYTMMHU IIKOJIBHBIMM TpEeIMETaMM, a TakKe JMUYHOCTHYIO 3aMHTEPECOBAHHOCTH B
pacliMpeHur MaTEMAaTUYECKUX 3HAHUM.

O01mas xapakTepucTHKA MpeaMeTa.

OOydeHne wMaTeMaTUKE SBIACTCS BaXHEWINEW COCTaBISIONIEH HayajabHOTO OOIIero
oOpa3oBaHus. DTOT MNOPEIMET HIpaeT BaXHYI poJib B (HOPMUPOBAHUM Yy MIIQJIIAX
IIKOJIbHUKOB YMEHUS YUUTHCS.

HauyanpbHoe oOyueHHe MaTeMaTHKE 3aKaJbIBa€T OCHOBBI sl (OPMUPOBAHUS MNPUEMOB
YMCTBEHHOM JAESATEIBHOCTU: IWIKOJIBHUKH y4darcsi IMPOBOJAWTH AHAJIN3, CpPaBHEHHE,
KJIacCU(pUKAIUIO 00BEKTOB, yCTaHaBJIBAaTh IIPUYNHHO-CJIEICTBEHHBIE CBSI3H,
3aKOHOMEPHOCTH, BBICTPAUBATH JIOTHYECKHE LEMOYKU paccykaeHuil. M3ydas mareMaruky,
OHH YCBaWBAaIOT OTNpeeI€HHbIE 0000IEHHBIC 3HAHUS U CTIOCOOBI ACHCTBUI. YHHUBEPCATbHBIC
MaTEMaTUYECKHUE CIOCOOBI TO3HAHUS CIOCOOCTBYIOT IIEIOCTHOMY BOCIPHUATHIO MHPA,
NO3BOJISIFOT BBICTPAUBATh MOJIENINA €r0 OTAENBbHBIX IMPOLECCOB U SIBJICHUM, a TAKXKE SIBISIOTCS
OCHOBOW (pOpMHpOBaHUSI YHUBEPCAIBbHBIX yUE€OHBIX JCUCTBUN. YHHBEpCAIbHBIC yueOHBbIC
NeHcTBHUS 00ECTICUMBAIOT YCBOCHHE TMPEJAMETHBIX 3HAHUW W WHTEJUICKTyaJbHOE pa3BUTHE
ydamuxcs, (GOpMHUPYIOT CHOCOOHOCTh K CaMOCTOSITEJIbHOMY TOWCKY W YCBOEHUIO HOBOM
uH(OpMallUM, HOBBIX 3HAHUW W CIOCOOOB JCHCTBHI, YTO COCTaBJISIET OCHOBY YMEHHS
YUUThCS. YCBOCHHBIE B HA4YaJlbHOM KypCce€ MaTeMaTHUKH 3HAHUS U CHOCOOBI JIeMCTBUU
HEOOXOJUMBI HE TOJIBKO JIJIsl JTalbHEUINEeTO YCIEIIHOIO0 M3Y4YeHUS MAaTeMaTHUKU U JIPYyTUX
IIKOJIBHBIX JWCUUIUIAH, HO WU JUIS PEHICHUS MHOTHX NPAaKTUYECKUX 3aJa4 BO B3pPOCIIOH
KU3HU.



YMK 1o uTepaTypHOMY YTEHHIO BKJIKOYAeT B ce0sl:

1. YueOHuk «Martematuka» miasg 1 kjacca oO0mIeo0pa3oBaTeNbHBIX YUPEKIACHUNU C
NPUJIOKEHUEM Ha JJIeKTpoHHOM Hocuteine /| Mopo MMU. m nmp. B 2 4. - M.:
IIpocremienue.

2. YueOHuk «Martematuka» s 2 Kiacca o0011eo0pa3oBaTebHBIX YUPESKICHUN ¢

NPUIOKECHHEM Ha dJeKTpoHHOM Hocuteiae /| Mopo MU, u gp. B 2 4. - M.:
[Ipocsemienue.

3. YueOHuk «Maremartuka» g 3 Kijacca 00I111eo0pa30BaTeNbHbIX YUPEXKICHUH C
NPUIOKEHUEM Ha JJIeKTpoHHOM Hocuteine /| Mopo MU, u ap. B 2 4. - M.:
IIpocseuienue.

4. YuyeOHuk «Marematuka» sl 4 kjacca o00I11e00pa3oBaTeNbHBIX YUPEXKIACHUH C
NPUJIOKEHUEM Ha 3JeKTpoHHOM Hocuteiae / Mopo MMU. m np. B 2 4. - M.:
[Ipoceemenue.

PabGouue Terpaau:

1.Pabouas Terpaas. Marematuka. 1 kmacc. B 2 v. M.M.Mopo, C.U.BonkoBa. M.:
[IpocBemienue.

2. Pabouas terpamb. Marematuka. 2 kjacc. B 2 v. M.M.Mopo, C.1. Bonkoa. M.:
[IpocBemienue.

3. Pabouass tetpanp. Maremaruka. 3 kiacc. B 2 u. M.M.Mopo, C.H1. BonkoBa. M.:
[Ipocseuienue.

4. Pabouas tetpanp. Marematuka. 4 kimacc. B 2 u. M.M.Mopo, C.1. BonkoBa. M.:
IIpocseuienue.

I[lnanupyembie pe3yibTaThl 00y4YeHUS.
1 kaacc.
Y4yeHUK HAYUYMTCS

CUHTATh PA3JINIHBIE OOBEKTHI (MPEAMETHI, TPYIIBI MPESIMETOB, 3BYKH, JIBMIKCHUS,
CJIOTH, CJIOBA W T.I.) M YCTAHABIMBATH MOPSIKOBBI HOMEP TOTO WJIM WHOTO TpeaMeTa MpH
YKa3aHHOM IOPSJIKE CUETA;

YUTaTh, 3alUCHIBATh, CPAaBHHBATh (MCIOJIb3YS 3HAKH CPABHECHHS «>», « <», « =»,
TEPMHUHBI PaBEHCTBO» M KHEPABEHCTBO») M YIIOPSI0YMBATh Yyuciia B npeaenax 20;

OOBSCHATh, KaK OOpa3ylTCs YHCIa B YHUCIOBOM psly, 3HaTh MecTo uucia O;
OOBSCHATH, KaK 00pa3yroTcsl 4uciaa BTOPOTO JECATKA M3 OJHOIO JIECATKA M HECKOJbKUX
eIVHUIl, ¥ 9YTO 0003HaUaeT Kaxaas 1udpa B UX 3alUCH;

MOHUMAaTh CMBIC] apU(PMETUYECKUX ACHCTBUN CIOKEHHWE M BBIYUTAHUE, OTPAXKaTh
9TO Ha CXE€MaxX U B MAaTEMaTUYECKUX 3aMUCIX C UCIOJIb30BAHUEM 3HAKOB JICMCTBUH U 3HAKa
PaBEHCTBA;

BBITIOJIHATh CJIOKEHHE M BBIYMTAHWE, HCIONB3YsS OOIMMI MpueM MNpuOaBICHUS
(BBIYMTAHUSA) IO YACTSAM; BBINOJHATH CIIOXKCHHE C IPUMEHEHHEM I€PEMECTUTEIbHOTO
CBOMCTBA CJIOKCHHU,



pemats 3a1auu (B 1 neiicTBre), B TOM YHCIE U 33]]a9d IPAKTUIECKOTO COJICPIKAHMS;

COCTaBJISITh IO CEPUM PHUCYHKOB pPAacCKa3 C UCIOJb30BAHUEM MATEMATHYECKUX
TEPMHUHOB;

OTJINYaTh TCKCTOBYIO 3aJady OT paccCKasa, JOIOJHATH TEKCT A0 3aJa4d, BHOCHUTH
HYXXHBIC U3MCHCHHA.

Yuennk IOJIYYHMT BO3MOKHOCTh HAYYHUTHCH .

BECTHU CUET JCCATKAMHU,

0000IIaTh W pAaCIpPOCTPAHATh CBOWCTBA HATYPAJbHOTO psjia YHUCET Ha 4YHCIIA,
OOJIbIIINE IBALIATH,

BBITIOJIHATD CJIOKCHHNC U BBIYUTAHUC C IICPCXOA0M UCPE3 ACCATOK B IIPCACIaX 20,

Ha3bIBaTbh 4YHCJIa W PE3YJbTAT IPHU CIO0KCHUU W BbIYMTAHWH, HAXOAWUTL B 3allMCH
CJIOKCHHA U BBIYUTAHUS 3HAYCHUC HECU3BCCTHOI'O KOMIIOHCHTA,

IMPOBCPATH U UCIIPABJIATH BBIITIOJIHCHHBIC ,Z[eﬁCTBHSI.
COCTAaBJLATH PA3JIMYHBIC 3a4a4H 10 IIPEAIaracMbIM CX€MaM U 3aIIUCAM PECLHICHU,
HaxXoAuTb HECCKOJIBKO CII0CO0O0B peuiCHNuA OI[HOﬁ U TOM K€ 3aga4du U OOBSICHATH UX;

OTMCYATh UBMCHCHUS B PCIICHUH IIPHW U3MCHCHHUH BOIIPOCA 3aJa49u UK €€ YCIIOBUA U
OTMEYaTh U3MCHCHHA B 3a1a4€ IIpHU U3MCHCHHHU €€ PCIICHU,

pemaTh 3a/1a4M B 2 ICUCTBUS;

IIPOBEPATH U UCHPABJISATH HEBEPHOE PELICHUE 3a1a4H.

2 KJace.
Y4yeHuKk HAyYuTCH !

00pa3oBbIBaTh, HA3bIBATh, YUTATh, 3anuchiBaTh yucia ot 0 go 100;

CpaBHUBATh YKCJIA U 3aMHCHIBATh PE3YIbTAT CPABHCHHS,

YIOPSI0YNBATH 3aJaHHBIC YUCIIA;

3aMEHSTh JIBY3HAYHOE YMCJIO CYMMOW Pa3psIHBIX CIaraeMbIX;

BBIMIOJIHATE CIIOKeHHe U BeruuTanue Buga 30 + 5, 35-5, 35-30;

yCTaHaBIIMBaTh 3aKOHOMEPHOCTh — IIPABHJIO, IO KOTOPOMY COCTaBJICHA YHCIIOBas
MOCJIeIOBATEIPHOCTD  (YBEIIMUCHUE/YMEHBIIICHUE YHCIa HA  HECKOJIBKO  €IUHUII);
MPOJIOJKaTh €€ WM BOCCTAHABIMBATH MPOMYIICHHBIC B HEH YUCIIA,

BOCIIPOM3BOJIUTh 110 TAaMATH TaONMIly CIIOXKeHHus dYucedl B npenenax 20 u
WCIIOJIb30BaTh €€ MIPH BHITIOJIHCHUU JACHCTBHM C10JICeHUs N 8bIYUMAHUSL,

BBITIOJTHATh CJIOKeHHWE U BhuMTaHwe B mpenenax 100: B Gomee NErkux ciydasx
YCTHO, B 00JIce CIIOKHBIX — MUChMEHHO (CTOJOMKOM);

BBITIOJTHATH MTPOBEPKY MPaBUILHOCTH BBIMIOTHEHUS CIIOXKCHUS U BHIUUTAHUS;

Ha3bIBaTh U 0003HAYATh NCHCTBUS YMHONCEHUS U OeNeHUs,

UCIIOJIb30BaTh TEPMUHBI. ypaBHEHNE, OYKBEHHOE BBIPAKCHHE;

3aMEHITh CYMMY OJMHAKOBBIX CJIaraéMbIX TPOU3BEIACHUEM U TPOU3BEICHUC —
CYMMOW OJIMHAKOBBIX CJIATa€MBbIX;

pemaTth 3agaud B 1-2 JEeWCTBUS Ha CIOXKCHHC M BBIYMTAHHE, HA Pa3HOCTHOE
CpaBHEHME uucels U 3a7aud B 1 peiicTBHe, pacKpbiBarollie KOHKPETHBINA CMBICH JEHCTBUIA
VMHOJCEHUe U OeneHue;

BBITIOJTHATB KPATKYIO 3aIIUCh 3a1a9H, CXeMAaTHICCKHN PUCYHOK;



COCTAaBJIATh TEKCTOBYIO 33Ja4y IO CXEMAaTUYECKOMY PUCYHKY, IO KPAaTKOW 3alKCH, 110
YKICIIOBOMY BBIPAXKEHHIO, IO PELICHUIO 3a]1a4H;

pacro3HaBaTh U Ha3bIBaTh YIVIbI PA3HBIX BUAOB: MPSAMOM, OCTPBIN, TYNHOM;

pacro3HaBaTh U Ha3bIBaTh TEOMETPUUECKUE QUTYPBI: TPEYTOJIbHUK, YETHIPEXYTOTbHUK
U JIp., BBIACIIATEH CPEIN YETHIPEXYTOIBHUKOB MPSMOYTOIBHHK (KBaapar).
Y4eHUK MOJIyYUT BO3MOKHOCTD HAYYHUTHCS

IPYIIAPOBATH OOBEKTHI IO Pa3HBIM MTPU3HAKAM,

CaMOCTOSITEIbHO BBIOMpATh EIWHUILY JJISI MU3MEPEHUsS] TAaKWX BEJIMYMH, KakK JIMHA,
BpeMsI, B KOHKPETHBIX YCIIOBUSX U OOBSICHATH CBOM BBHIOOD;

BBIYUCIIATh 3HAUY€HHE OYKBEHHOTO BBIPAKEHMsI, COJEpXKaIlero OJHy OYKBY IIpHU
3aJlTaHHOM €€ 3HA4YE€HUH,

peniaTh IpoCThie YPaBHEHUS 1T0100POM HEM3BECTHOIO YUCA,;

MOJICTIUPOBATH JIEUCTBUSI KYMHOXXEHUE» U «JICJICHUE» C UCIIOJIb30BAHUEM IPEIMETOB,
CXEMaTHYECKUX PUCYHKOB U CXEMATUYECKUX YEPTEKEN;

PacKpbIBaThb KOHKPETHBIN CMBICIT IEMCTBUNA «YMHOKEHUE» U «JICJICHUEY;

MIPUMEHSATh NEPEMECTUTEIIBHOE CBOMCTBO YMHOXXECHUS PU BBIYUCIICHUSAX;

pelIaTh 3aJ1a4y C BEJIMYNHAMMU: [I€HA, KOJUYE€CTBO, CTOUMOCTH;

M300pakaTh MPAMOYrOJbHHUK (KBaJpaT) Ha HEJIMHOBAHHOW Oymare ¢ MCIOJIb30BaHHEM
JIMHEVIKH U YTOJIbHUKA.
3 KJacc.
YUyeHUuK HAYUYHUTCH:

00pa3oBbIBaTh, HA3bIBATh, YMTATh, 3amuchiBaTh yucia ot 0 go 1 000;

CpaBHMBATh TPEX3HAUHbIC YHCIa W  3aIUChIBaTh  pPE3yJbTaT  CpPaBHCHUS
VIOPSI0YMBATh  3aJIaHHBIC YKCJIAa 3aMCHITh TPEX3HAYHOE YHCIO CYMMOW pa3psiTHBIX
CJIaraeMbIX YMETh 3aMCHSATHh MEJIKUE CTMHMIIBI CUeTa KPYITHBIMU M HA000POT;

yCTaHaBJIMBATh 3aKOHOMEPHOCTH — MPaBUJIO, MO KOTOPOMY COCTaBJIEHA YHCIOBAs
MOCJICIOBATEIBbHOCTh  (YBEIUYCHHE/YMCHBIIICHHE 4YHCIa HA  HECKOJIBKO  CIMHHII,
yBEJIIMYCHUE/YMEHBIIICHHE YKCIIa B HECKOJIBKO pa3); MpoJI0JDKaTh €€ WM BOCCTaHABINBATH
MIPOMYIICHHBIC B HEH YHCIIa,;

BBITIOJTHATH TaOJIMYHOE YMHOXKCHHUE M JCIICHUE YHCEIT; BBIITOIHATh YMHOKEHHE Ha 1 1
Ha 0, BeIOJIHATE Jestenne Buga. a - a, 0 a;

BBITIOJTHATh BHETAOIMYHOE YMHOKCHUE U JISJICHUE, B TOM YHCIIC JCICHUE C OCTATKOM;
BBITIOJIHATB MTPOBEPKY apu(PMETUUCCKHUX JACHCTBUN YMHOKEHHUE U JCIICHHE;

0003HavaTh reoMeTpuueckue GUrypsl OyKBaMu;

U3MEPSATH JUTHHY OTPE3Ka,;

BBIUMCIIATH IUIOMIAIb MPSIMOYTOJbHKKA (KBajJpaTa) Mo 3aJaHHBIM JJIHHAM €0 CTOPOH;

aHAJIM3UPOBATH TOTOBBIC TAOJMIIBI, WUCIOJB30BaTh MX JUIS BBIMOJTHCHHS 3aJaHHBIX
JICUCTBUH, IJIs1 TIOCTPOCHUS BBIBOJA;

yCTaHaBJIMBATh MPABUJIO, 10 KOTOPOMY COCTaBJICHA TaOJHIIA, 3aIMOJHATH TaOJIHUIY TI0
YCTaHOBJICHHOMY MPABWJIy HEIOCTAIONTUMU AJIEMEHTAMH.
Y4eHHK MOJYYHT BO3MOKHOCTh HAYYHTHCS

KJIaCCHU(HUIIMPOBATH YMCIIA ITO HECKOJIBKUM OCHOBaHUAM (B 0OJiee CIIOKHBIX CITyJasix)
1 OOBSICHSITH CBOU JICUCTBUS;

WCIIOJIB30BaTh CBOMCTBA apU(PMETHIECKUX TCUCTBHUI ISl yI0OCTBA BHIUUCICHUH;



BBIYUCIIATh 3HAUCHUE OYKBEHHOT'O BBIPAXKEHUS NP 3aIaHHBIX 3HAUCHUSX BXOSIIUX B
HEro OYKB,;

aHAJIM3UPOBATH 3a7avy, BBIIOJHATH KPATKYIO 3aIllUCh 3aJa4Yd B PA3JIMYHBIX BUOAX. B
Ta6n1/1ue, Ha CXE€MAaTH4YCCKOM PHCYHKE, Ha CXEMAaTHYCCKOM YEPTEIKE,

CpaBHMBAThH 33JIa4M 110 CXOJICTBY U Pa3JIMUYHIO OTHOLICHUN MEXAY 00BEeKTaMH,
paccMaTpHUBaeMBbIX B 3aj1auax;

JOIOJIHATH 3a71a4y C HEAJOCTAIIMMHA JaHHBIMH BO3MOXXHBIMH YHCJIAMH,

pasinyaTh TPEYTrOJAbHUKYU 110 COOTHOLICHUIO JUIMH CTOPOH; 10 BUJAM YIJIOB;
BBIOMpATh HanboJee MOAXOAAIINE SAUHUIbI TUTOIIAIN JUIsl KOHKPETHON CUTYAaIlUH,
YUTATh HECJIOKHBIE TOTOBBIE TAOIHIIBI.

4 knacc.

Y4yeHuKk HAyYHTCH !

TPYNIUPOBATH YHCIIA 110 33IaHHOMY MJIM CAMOCTOSITEIbHO YCTAaHOBJIICHHOMY OJHOMY
WJIM HECKOJIBKUM TIPU3HAKAM;

YUTaTh, 3aMHMCHIBATh W CPAaBHUBATh 3HAYCHUS BEIMYWHBI IUIOMATN, HCIIOIB3YS
U3YYCHHBIC €IMHUIIBI H3MEPEHUS 3TOW BEIWYHMHBI (KBaJpaTHBIH CAaHTUMETp, KBaJIpaTHBIH
JCIIMMETp, KBAJAPATHBIA METp), U cooTHOIIeHus Mexay Humu: 1 qm2 = 100 cm2, 1 M2 =
100 nM2; mepeBOIUTh OHU €WHHUIIBI TIOIIAIN B APYTHE,;

YHTaTh, 3AITUCHIBATh U CPABHUBATH 3HAUCHUS BEJIMUYUHBI MACChl, UCTIOIb3Ys H3yUYeHHBIC
CIMHUIIBI K3MEPEHHS STON BEJIMYMHBI (KAJIOTPaMM, TpPaMM) M COOTHOIIICHUE MEXTy HUMH: 1
kr = 1 000 r; mepeBOIUTh MEIIKHE SAUHUIIBI MacChl B 00Jiee KPYITHbIE, CPAaBHUBATH U
yIOPSA0YNBATh OOBEKTHI 110 Macce.

BBITIOJIHATH MUCHbMEHHO JICHCTBUS CJIOKCHHE, BHIUUTAHUE, YMHOKCHUE M JICJICHUE Ha
onHo3Ha4YHOe uncio B mpeaenax 1 000;

BBIYHUCIISTH 3HAUECHHE YMCIOBOTO BRIPAKEHHS, ColepsKaIiero 2 — 3 aeicTBus (Co CKoOKaMu
1 0e3 CKOOOK);

COCTABJIATH IJIaH PCIICHUA 3aJa4u B 2-3 I[GI’ICTBHH, OOBSICHATDL €T0 H CJIICO0BAaTh
€My IpH 3allMCH PCIICHUS 3aJa4H,

npeoOpa3oBbIBaTh 331a4y B HOBYIO, U3MEHSIS €€ YCIOBUE WU BOIIPOC;
pasnuyaTh Kpyr U OKPY>KHOCTH;

YEPTUTH OKPY>KHOCTH 33JJaHHOTO PAJNyCa C UCIOJIb30BAHUEM LIUPKYJIS;CAHTUMETD,
KBaJIPaTHBIN JeUMETp. KBaJAPATHBIN METP), HCITOJIb3YsI COOTHOIICHHS MEKIY HUMU,

CaMOCTOATCIIBHO O(bOpMJISITB B Ta6JII/IIIe 3aBUCUMOCTH MCKAY MPOIIOpHrOHAIbHBIMHA
BCJIIMUNHAMU,

BBICTPpANBATD LCTIOYKY JIOTUICCKUX paCCY)KHCHHﬁ, JACJIaTh BBIBOBI.

Yuenuk IOJIYYMT BO3MOKHOCTh HAYYUTHCH

CaMOCTOSITEILHO BBIOMPATH €AUMHUILY JJISI U3MEPEHUSI TAKUX BEJIMYHMH KaK IUIOIIA/Ib,
Macca B KOHKPETHBIX YCIOBHUSX U OOBSACHSTH CBOM BBIOOD;

peliaTh YpaBHEHUS Ha OCHOBE CBSI3M MEXJYy KOMIIOHEHTAaMH W pe3yJbTaTaMu
YMHOKEHUS U ICJICHUS;

HaXOJUTh Pa3HbIE CIOCOOBI PEIICHUS OJHOM M TOM K€ 3ajlaud, CpaBHUBATh UX U
BBIOMpaTh HanboJiee pallMOHAIbHBIN;



pelaTh 3a7aud Ha HaXOXKACHHUE JTOJIU YHCiIa M YUCIIa 10 ero J0JI¢;
peliaTh 3aJadd IIPAKTHYECKOrO COAEpIKaHUSA, B TOM YHCIE 3aJa4d-pacycThl;
1300paxaTh,
reoMmerpudeckue GuUrypsl (0Tpe3okK, IPSIMOYTrOIbHUK) B 3aJaHHOM MaciiTaoe;
YUTATh IJIaH ydacTKa (KOMHATHI, caja u JIp.);

BBIYUCIIATH IUIOMIAAb MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, JOCTPanuBas €ro 10
MPSIMOYTOJIbHUKA,;

MIOHUMATh BBICKA3bIBAHUSI, COAEPIKAIINE JIOTHUCCKUE CBA3KH (L... U ...», K€CJH ..., TO
..., KKQKIBIH», KBCE» U JIP.), ONPEICIIATh KBEPHO» UIIH KHEBEPHO» MIPUBEICHHOC
BBICKQ3bIBAHHE O YHCIIAX, pe3yJibTaTaxX JICUCTBUSAX, TCOMETPUUECKUX (QUTYpaAX.

HUKT wm 3j1eKTpOHHBIE 00pa3oBaTe/ibHbIE PeCypPChl

1 Enunas xosekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. - PexuM gocTymna:
http://schoolcollection.edu.ruy|

2 O0Opa3oBateNbHbIi mopTan «Ydebda». - Pexum mqoctyna: WWw.Uroki.ru

3 IIpesentanmst ypokoB «HauanpHas mkona». - Pesxxum qocryma:
http://nachalka.info/about/193

4 51 uny Ha ypok (MaTepualsl K Ypoky). - Pexxum moctyna: www. festival.lseptember.ru
5 MunucrepcTBo odpazoBanus u Hayku P®. - Pexxum noctyna: http://mon.gov.ru/

6 denepanbHbIi poccuiickuii 0011e00pa3oBaTeNbHBIN TOpTal. - Pesxum qoctyna :
http://www. school.edu.ru

7.®enepanbhblil mopran «Poccuiickoe odOpaszoBanue». - Pexxum mpoctyma: http://www.edu.ru
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