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Jlannas paboyasi mporpamMma cocTaBjieHa B COOTBETCTBUHU C:

e @denepanbHblil 3akoH OT 29 aekadpst 2012 r. Ne273-d3 "OO6 oOpa3oBaHuu B
Poccuiickoit @enepanuu” (Ct.12 0.6.3., ¢1.97,98) (penaxuus na 01.09.2024)

e mnpuka3z Munnpocsenieaust Poccun ot 31.05.2021 Ne287 «O6 yTBepKaeHUH
deaeparTbHOTO TOCYIapCTBEHHOTO CTaHAapTa OCHOBHOTO 00IIero oopa3oBa-
HUS,

e npuka3 MunucrepctBa npocsemienus PO ot 22.03.2021 Nel15 «O06 ytBep-
xaeHun [lopsanka opraHuzandd U OCYIIECTBJICHHS 00Opa3oBaTeIbHOMN es-
TEJILHOCTU 10 OCHOBHBIM 00I11€00pa30BaTelIbHBIM MpOrpaMmaM - o0pa3oBa-
TEJIbHBIM IPOrpaMMaM Ha4aJIbHOT'O OOIIEro, OCHOBHOIO OOIIEro U CPEIHETO
00111ero 0Opa3oBaHusD,

e mpuka3 MununcrepctBa npocsemieHuss P®  or  18.05.2023  Ne370
«O0 yTBepxkaeHun QenepaabHOil 00pa3oBaTEILHON MPOTPAMMBI OCHOBHOTO
o01ero oOpa3oBaHUsLY,

e 1puka3 Munnpocsemenus: Poccun ot 27.12.2023 Nel028 "O BHeceHHH HU3-
MEHEHUI B HEKOTOpbIEC MpHKa3bl MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poc-
curickont denepaunu 1 MunucrepcTsa npocsemenus Poccuiickonn denepa-
MK, Kacawommecss (QeAepalbHbIX TOCYJapCTBEHHBIX 00pa30BaATENbHBIX
CTaHJIapTOB OCHOBHOT'O OOIIEro oOpa3oBaHUs U CPeIHEro o0Iiero oopaso-
BaHUA",

e 1mpuka3z Munnpocsemenuss Poccun ot 22.01.2024 Ne31 "O BHeceHuU u3zme-
HEHUW B HEKOTOpbIE MpHKa3bl MuHUCTEpCcTBa 00pa3oBaHus U Hayku Poc-
curickon Penepanuu 1 Munucrepcrsa npocseuienus Poccurickon ®enepa-
MU, Kacawluecs (enepaibHbIX TOCYAAPCTBEHHBIX 00pa30oBaTEIbHBIX
CTaHJapTOB HayaJbHOI'O OO0IIEro oOpa3oBaHUsi U OCHOBHOTO 00IIero oopa-
30BAHUS,

e npuka3 Munnpocseuenuss Poccun ot 19.02.2024 Nel10 "O BHeceHMH H3-
MEHEHHUW B HEKOTOpPbIE MpUKa3bl MuHucTEpCTBA 00pa3oBanus u Hayku Poc-
curickorn ®Penepanuu 1 Munucrepersa npocseuenus Poccurickon ®enepa-
MK, Kacawmuecs (eneparbHbIX TOCYIAPCTBEHHBIX 00pa30BaTEIBHBIX
CTaHJapTOB OCHOBHOTO 00111eT0 00pa3oBaHus",

e npuka3 Munmnpocsemenuss Poccun ot 19.03.2024 Nel71 "O BHeceHMM H3-
MEHEHUN B HEKOTOPBIE ITPHKa3bl MUHUCTEPCTBA MPOCBEILICHUS Poccurickon
®enepannu, kacarommecs ¢GeaepaibHbIX 00pa30BaTENbHBIX MPOTPaMM Ha-
JaJpbHOTO 001Iero 00pa3oBaHus, OCHOBHOTO OOIIETO 0O0pa3oBaHUS W CPE-
Hero obmero oopasoBaHus'.



Y4eOHo-MeTOoAuYeCKMI KOMILIEKC.

YueOHuk a1 001ieo0pa3oBaTeIbHBIX YUpEKIACHUN 1O penakiei A. B.
[Teprimkuna, «®dusuka 9 kimaceyn, M., «/Ipoda», 2021 r.

Heau uzyyenust pu3suKu:

e IPUOOpPETEHUE MHTEpPEca U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY HU3Y-
YEHHIO TTPUPOJIbI, Pa3BUTHE UX UHTEICKTYAIbHBIX U TBOPUYECKHUX CIIOCO0-
HOCTECH;

e pPa3BUTHUE IMPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPY KAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHUs Oc-
HOB CTPOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHuE NPEACTABICHUN O PO (PUBHUKHU JJIS1 PA3BUTHS IPYTUX €C-
TECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oymyuieil mpodeccuo-
HaJIbHOM NE€ATETBbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JaJbHEM-
eMy 0Oy4YeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHEe 3TUX 1elield MporpaMMel Mo (U3MKEe Ha YPOBHE OCHOBHOTO 00-

11ero 00pa3oBaHusl 00ECIEeUNBAETCS PEILICHUEM CIEAYIOIUX 3a1a4:

e IpUOOpETEeHUE 3HAHUN O JTUCKPETHOM CTPOCHUH BEILECTBA, O MEXaHHUYe-
CKHUX, TETJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuOOpeTEeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (PU3NUYECKUE SIBJICHUS C
VICITOJIb30BAHUEM ITOJIyYECHHBIX 3HAHUN;

e OCBOCHHME METOJIOB PEIICHMS MPOCTEHIIMX PACUETHBIX 3a7a4 C UCIIOJIb30-
BaHHEM buznyeckux MOJIEIIEH, TBOPYECKUX " IPAKTH-
KO-OpHUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJHBIE SBICHUS U BBITOJHSITH OMBITHI,
n1abopaTtopHble pabOThl U SKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS C UCIOJb-
30BaHUEM MU3MEPUTEIbHBIX PUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMALUEH (PUINYECKOTrO coaepKaHus,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUAX (U3UKHU, aHAIHU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOpMALIHH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON AEATEIBHOCTH, CBI3aHHBIMH
¢ (U3HUKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKE-
HUAX QU3HUECKON HAYKU.

B cootBerctBHM ¢ TpeOoBaHusMU DenepaabHOTO TOCYJapCTBEHHOTO 00pa-
30BaTENIbHOTO CTaHAapTa OCHOBHOro oOuiero oOpa3zoBaHus npeaMmer «Duzukar
ABIIIETCS 00s3aTeNbHBIM U1 n3ydyeHus. B yuebnom mnane MOY «Cpennss mkona
Ne5» na uzyuenue kypca «@usuka» B 9 kiacce orseneHo 3 yaca B Henemto (102
yaca B TOJ).
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PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA



N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaToB.

B pesynbprare nzyuenus GuU3NKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMS
y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCIIMTAHMS:
— MPOSIBJICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM (u-
3U4ECKON HAyKH;
— HEHHOCTHOE OTHOILIEHHE K IOCTHKEHHUSAM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXJIEHUU OOIECTBEHHO 3HAYUMBIX U
TUYECKUX NpOOJIeM, CBA3AHHBIX C MPAKTUYECKUM HPUMEHEHUEM JOCTHKEHUN
busuKy;
— OCO3HAaHHME BaXXHOCTH MOPAJIbHO--3TUYECKHUX NMPUHLHUIIOB B JAEATEIBHOCTH Y4é-
HOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
— BOCIIPUATHE 3CTETUYECKUX KauecTB (PM3MUECKOW HAYKH: €€ TapMOHUYHOrO MO-
CTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NO3HAHUS:
— OCO3HaHHE LICHHOCTU (PU3NYECKON HayKH KaK MOILHOIO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;
— pa3BUTHE HAYYHOW JHO0O3HATENLHOCTH, MHTEpEca K HCCIEI0BATENbCKON Jes-
TEIbHOCTH;
5) popMupoBaHus KYJIbTYPHI 310POBbSI H 3MOLMOHAJIBHOIO 0JIATONOJIYYHS:
— OCO3HAaHME LIEHHOCTH 0€30MacHOro odpasa >KU3HU B COBPEMEHHOM TEXHOJIOTHU-
YECKOM MUpE, BaXKHOCTH MPaBUJI O€30MacHOr0 MOBEJAEHUS Ha TPAHCIIOPTE, Ha J10-
porax, ¢ 3JIeKTPUYECKUM U TEIIOBBIM 000PYOBAHUEM B JOMAIITHUX YCIOBUSX;
— ¢c(opMHUPOBAHHOCTh HaBbIKa peICKCUH, IPU3HAHNE CBOETO MTpaBa Ha OIIUOKY U
TaKOIo K€ MpaBa y APYyroro 4ejJoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
— aKTHUBHOE YYaCTHE B PEILICHUU MPAKTUYECKHUX 3aJlay (B paMKax ceMbH, 00pa3o-
BaTEJIbHOM OpraHu3allui, ropojia, Kpasi) TEXHOJOTMYECKON U COLIMAIbHOM HaIpaB-
JIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NUECKUX 3HAHU;
— MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS
— OpHEHTalMs Ha pUMEeHeHue (PU3NUecKuX 3HAHWM AJis pelIeHus 3a1a4d B obac-
TH OKPYKaroUIEN Cpe/ibl, JIaHUPOBAHUS TOCTYNKOB U OLEHKU X BO3MOKHBIX I10-
CIEACTBUN JIJIS1 OKPYKAIOIIEU CPEJIbI;



— OCO3HaHHUE TI100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJIeM U MyTeH ux perie-
HUS,;

8) ajanTanuu K MU3MEHSIOIIMMCS YCJOBHUSIM COIMAJIbHON M MPUPOIAHOM cpe-
abI:

— MOTPEeOHOCTHh BO B3aMMOJICHCTBUM TIPH BBITIOJIHEHUH MCCIICIOBAHUN M MPOSKTOB
(u3HUeCKOi HAIPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHX;

— TMOBBIIICHUE YPOBHSA CBOCH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JESTeb-
HOCTE;

— MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUU, B TOM uucie GOpMYyJIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NIECKUX 00BEKTAX U SIBJICHUAX;

— OCO3HaHue JIe(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIacTU
du3uKy;

— IJTAHUPOBAHHUE CBOETO Pa3BUTUS B IPHOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;
— CTpPEMJICHUE AHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

— OIICHKAa CBOMX JICMCTBUH C YYETOM BIIMSIHUSI Ha OKPY>KaIOIIYIO Cpelly, BO3MOXK-
HBIX II00aJbHBIX IMOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOeHMs MpOrpaMmsbl 1o (rU3MKe Ha YpOBHE OCHOBHOTO 00I1Ie-
ro obpazoBaHus y oOyuaromierocss 0yayt chopMUpOBaHbI MeTalpeaMeTHbIE pe-
3yJbTAaThl, BKIIIOYAIOLIUE TO3HABATEJIbHbIE YHUBEPCAJIbHbIE yueOHBbIE JIEHCTBUS,
KOMMYHHMKAaTHUBHbIE YHHUBEpCAIbHbIE YUEOHbIE NEHUCTBUS, PErYJISTUBHBIE YHHUBEP-
cajbHbIE yueOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aeicTBUA:

e BBIABIISTh M XapaKTEPU30BATh CYIICCTBEHHbIC NIPU3HAKH OOBEKTOB (SIBIIE-
HUMN);

e YCTaHABJIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIACCH(PUKAIINHA, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS,

e BBISBIISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOJFOSHUSX, OTHOCSIIUXCS K (PU3HMUICCKUM SIBJICHUSIM;

e BBIABJISATh NMPUUYUHHO--CJICACTBEHHBIC CBS3U TMPU H3YUYCHUH (PU3NUECKUX
SIBJICHUW W TIPOIECCOB, J€JaTh BBIBOJIbI C MUCIIOJIb30BAaHUEM JIE€TyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIIUYNH;



CaMOCTOSITENIFHO BBIOMPATh CIOCO0 pelieHus: yueOHou (u3nueckoil 3aaa-
4yl (CpaBHEHHE HECKOJbKHUX BApUAHTOB pelIeHHs, BbIOOp Haunbosee moI-
XOJISIIIETO ¢ yUETOM CaAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITOJIb30BATh BOIPOCHI KaK MUCCIIEIOBATEIbCKUNA HHCTPYMEHT IMO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bU3NYEeCKUil YKCIIEPUMEHT, HEOOJIBIIOE HMCCIEeOBaHNEe (PU3NIECKOTO SIB-
JICHUS;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MHGOPMAIIHIO, TTOJIYUEH-
HYIO B XO/JI€ UCCJIEI0BAHMS HIIU SKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIETOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JIalibHENIIIee pa3BUTHE (PUBUUYECKUX MPOIIEC-
COB, a TAKXX€ BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHHU B HOBBIX YCIIO-
BUSIX U KOHTEKCTaxX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUIHBIC METObI, HHCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
otOope nHbOPMAIMK WIH JaHHBIX C YYETOM MPEIIOKEHHON yueOHol (u-
3UYECKOM 3a7a4Hu;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUIOB M (OPM TIPEACTABICHMUS;

CaMOCTOATENILHO BBIOMpATh ONTHUMAIbHYIO (OpMY MPEACTABICHUS WH-
dbopmany ¥ WLTIOCTPUPOBATH PEIIaeMbI€ 3a7a4l HECIOKHBIMA CXEMaMH,
JuarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOA€ OOCYXIEHHUs Y4eOHOro Marepuaya, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOU CYXKIICHUS C CYKICHUSAMHU JIPYTUX YIACTHUKOB JHUATIO-
ra, oOHapyXKUBATh Pa3IUUHNE U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yAbTAaThl BHIIOIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHMMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYaIb-
HOU paboThI IPH PEIICHUU KOHKPETHON (PU3UUECKON MTPOOIIEMBI;
NPUHUMATD LIEJTH COBMECTHOW NI€ATEIbHOCTH, OPTraHU30BBIBATH JEHUCTBUSA
1o e€ JOCTIXKEHHUIO: PaCIpeesiTh POJIH, 0OCYKAATh MPOIECCHl U PE3YIib-
TaThl COBMECTHON pabOThI, 000011aTh MHEHHS HECKOJBKUX JIFOJICH;



BBITIOJIHATH CBOIO YacThb PaOOThI, JOCTUTasi KAUECTBEHHOTO pPe3yJIbTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C APYTMMH YJICHA-
MU KOMaH/Ibl;

OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, ca-
MOCTOSITEIBHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

CaMoopraHmaunﬂ:

BBISIBIISAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIs pelieHns (U3UYeCKUX 3HaHU;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHUS pelleHuil (MHIAUBU-
IyallbHOE, IPUHSTHE PEUICHUS B TpyNIe, IPUHATHE PEIIEHUH TPYIIOoN);
CaMOCTOATEILHO COCTABJISITh AITOPUTM PELICHUs (U3HUECKON 3aa4l WA
IJlaHa MCCIEJOBaHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEJIAracMble BAPUAHThI PELICHUM;
Jiesath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJCKBAaTHYIO OLEHKY CUTYaIlMU U MIpeJiarath jiaH €€ U3MCHEHUS;
OOBSCHATH IPUUUHBI JTOCTHKEHUS (HEIOCTUIKEHUS) PE3yIbTaTOB JCSATEb-
HOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JESATEIBLHOCTh (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(U3UYECKOTO HCCIIEIOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOS-
TEJbCTB, U3BMEHUBIINXCS CUTYyaIlui, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIINX
TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUThH €05 Ha MECTO JPYroro 4elioBeKa B XOJI€ CIopa WM JTUCKYCCHH
Ha HayYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MpU3HaBaTh CBOE MPABO Ha ONIMOKY MpHU pelieHuH (U3NYECKUX 3a/1au Win
B YTBEPIKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUS: CUCTEMa OTCYETa, MaTepUalibHasl TOYKA, TPACKTO-
pusi, OTHOCUTEJIBHOCTh MEXaHHUYECKOTO NBIKEHUS, Achopmanms (ympy-
rasi, IacTUYecKas), TPEHHE, LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECO-
MOCTh M MEpPErpy3Ku, IEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP
TSKECTU TBEPJOTO TeJa, pABHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(PPA3BYK U YJIbTPa3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IIKAJIA AJICK-



TPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI
UCITyCKaHMsI ¥ TOTJIOIeHMsI, anb(da-, 6eTa- 1 raMMa-u3aydeHus], H30TOIIbI,
AJlepHasl JHEPreTUKA;

pa3nuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENWHOE
JBUKEHHE, pABHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE, CBOOOHOE T1a-
JIEHUE TeJ, PAaBHOMEPHOE JBHKEHHE IO OKPYXHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE OEJIOTro CBETa B
CHEKTP U CJOKEHHUE CIEKTPAJIbHBIX I[BETOB, TUCIIEPCUSl CBETA, €CTECTBEH-
Hasl paJuOAKTUBHOCTh, BOSBHUKHOBEHUE JTMHENYATOr0 CIEKTPA U3TyUYECHHS)
IO ONMCAHUIO UX XapaKTEPHBIX CBOKCTB M HA OCHOBE OIBITOB, JTEMOHCT-
PUPYIOUINX JaHHOE (GU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UUYECKUX SIBICHUH B OKpY-
YKaroIeM MUpe (B TOM Yucie PU3NYECKHE SIBICHUS B IPUPOJE: MPUITUBBI U
OTJIUBBI, ABWKEHHUE TUIaHeT COJIHEYHOUM CHCTEMBI, PEAKTUBHOE JBUKEHUE
JKUBBIX OPIaHM3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3€MIIETPSICEHHUE,
CECMUYECKNE BOJHBI, IlyHaMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B
npupozae, OUOJOTMYECcKOe JEWCTBHE BUAMMOIO, YIbTPa(HOIETOBOrO H
PEHTI€HOBCKOTO U3JIy4eHHI, ECTECTBEHHBIN PaJMOaKTUBHBIN ()OH, KOCMHU-
YECKUE JIyUH, PAAUOAKTUBHOE U3IyYEHUE NPUPOJHBIX MUHEPAJIOB, IEUCT-
BHE€ PAMOAKTUBHBIX M3IyYEHUI HA OPraHU3M YEJIOBEKa), IIPU 3TOM Iepe-
BOJUTH MPAKTUYECKYI0 3a7auyy B Y4YEOHYIO, BBLICIATH CYIIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
¢uznyeckue BEJMYUHBI (CPEAHSIS U MTHOBEHHAs! CKOpPOCTh Tejla MpU He-
PaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, NTEPEMELICHUE, ITyTh, YIJIOBas CKO-
pOCTb, CUJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOO-
HOTO TaJeHHs, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHUJIbI, MEXaHUYECKasl
paboTa U MOIIHOCTh, MOTEHI[MATbHAS SHEPIUs Teja, MOAHATOro HaJl Mo-
BEPXHOCTBIO 3€MJIM, IOTEHIIUAJIbHAS SHEPIHs CKATOW MPYKUHBI, KHHETH-
YeCcKas IHEPrus, MMOJIHAsi MEXaHUYECKas SJHEPrus, IEPUOJI U 4acToTa KoJie-
OaHMii, 1JTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETAa,
MOKa3aTellb MPEJIOMIIEHUSI CPEeJibl), IPU ONMHUCAHUM MPABUIBLHO TPAKTOBATH
(bu3nYeCKUit CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €IMHHIIBI
bu3nyecKux BETUYHMH, HAXOAUTHh (DOPMYIbI, CBS3bIBAIOUINE MaHHYIO (Hu-
3UYECKYIO BEJIMUMHY C JPYTMMH BETMYMHAMU, CTPOUTH TpapuKu U3ydeH-
HBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJIEHMSI M MPOLIECCHI, HC-
NOJIb3Ysl 3aKOH COXPAaHEHWs 3HEPruH, 3aKOH BCEMUPHOTO TATOTEHMS,



NPUHIUI CYNEPHO3ULUU CHJI, IPUHLUII OTHOCUTENbHOCTH [ anmunes, 3aKo-
Hbl HbIOTOHA, 3aKOH COXpAaHEHMSI MMITYJIbCA, 3aKOHBI OTPAXEHUS U Ipe-
JIOMJICHHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsII0OBOIO U MacCOBOTO YHCEII ITPU
SJIEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA
Y 3aIIUCBIBATh €0 MaTEMATHUUECKOE BBIPAXKECHHUE;

OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOH-
TEKCT€ CHUTYyallMd MPaKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBISBIATH
IPUYUHHO--CJIEICTBEHHBIEC CBSI3U, CTPOUTh OOBSICHEHHE M3 2—3 Jlornye-
CKHUX ILIaroB ¢ ONOPOH Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTth pacyéTHble 3a7auyd (OMUpPAOUIMECs HA CUCTEMY M3 2—3 ypaBHe-
HUI), UCTIONIB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3UYECKHE BEIU-
YUHBIL: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4M 3alKMChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEIOCTAIOIINE UM W30BITOYHBIC JaHHbBIC, BRIOMPATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE JJIs1 PELIEHUS, TPOBOJUTH PACUETHI U OLIEHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (PU3UUECKON BEIMYUHBI,
pacno3HaBaTh IpOOIEMbl, KOTOPbIE MOYKHO PELIUTh MPU MOMOIIH (U3HYe-
CKHUX METOJOB, UCIIOJIb3YS ONMCAHUE WCCIENOBAHMS, BBIIEISTH IIPOBEPsIE-
MO€ IIPEAIOJIOKEHNE, OLIEHUBATh IPABUIIBHOCTD IOPSIIKA ITPOBEACHUS HC-
CJIeIOBaHU, JelaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJbTaThl HAOMIOZE-
HMI U OIIBITOB;

MPOBOJIUTH OTIBITHI MO HAOIIOJEHUIO (DU3UYECKUX SBJICHUM WM (Pusnye-
CKHUX CBOMCTB TeJl (M3y4eHHE BTOPOTo 3akoHa HpIOTOHA, 3aKOHA coxpaHe-
HUSl SHEPTUH, 3aBUCUMOCTb Neproja KojeOaHuM MPY>KUHHOTO MasTHUKA
OT MaccChl rpy3a U XECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILIUTYAbI
MaJibIX KoJieOaHUM, MPSMOJIMHENHOE pAaCHpOCTPAHEHHE CBETA, PasyioxkKe-
Hue 0eoro cBeTa B CHEKTpP, U3YUEHHE CBOMCTB M300pakeHUs B MJIOCKOM
3epKajie M CBOMCTB M300pa’keHHUsl MpeAMeTa B COOMparolied JuH3e, Ha-
OJII0/ICHHE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB U3IY4YEHHS): CaMOCTOS-
TEJIbHO COOMpATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyaOBaHMS,
OMKCHIBATH XOJI ONBITA U €r0 PE3YNIbTAThI, GOPMYITUPOBATH BHIBOIBI;
IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpeaesss
CpelHee 3HaYeHHE U3MepsIeMOl BeIMuuHbl ((POKyCHOE paccTosHUE COOU-
patoleil MH3bl), 00OCHOBBIBaTH BBIOOp croco0a u3MepeHus: (u3mepu-
TEJILHOTO MpUoopa);

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMUMH C UCTIONb-
30BAHHEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTh IIyTH OT BPEMEHH MPU PaB-
HOYCKOPEHHOM JIBIKEHHH 0€3 HayalbHON CKOPOCTH, MEepHOa KojJeOaHu
MaTEMaTHYECKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTpaxe-
HUS CBETa OT yIJIA MMAJIEHUs U yIJia IPeJOMIIEHHUS OT yria MaJeHus): Iia-
HUPOBATh HCCIEAOBAaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PUKCH-



poBaTh Pe3yabTaThl MOJYYECHHOW 3aBUCUMOCTH (DPU3MUYECKUX BEIUYHH B
BUJIE TAOJIML[ U TpaPUKOB, JEIATh BBIBOJBI IO PE3YJIbTATaM HCCIIEI0BA-
HUS;

IPOBOJNUTHh KOCBEHHbIE M3MEpPEHUsl (PU3MUECKUX BEIMYUH (CpedHssl CKO-
pPOCTh M YCKOpPEHHE Tela MPU PAaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE
CBOOOMHOTO TMaJeHUs, >XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MeXaHn4eckasi paboTa U MOIIHOCTh, YacTOTa M MEPUOJ KO-
71e0aHui MaTEMaTUYECKOTO U MPYKUHHOTO MASTHUKOB, ONITUYECKAasl CHIIA
cobuparoell JUH3bl, PaAuOaKTUBHBIN (DOH): IUIAHUPOBATH HU3MEPEHUS,
COOUPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHIATH U3MEPEHUSI, Clle-
Iys TIPENIOKEHHOW MHCTPYKIIUH, BBIYUCIIATH 3HAUCHUE BEJIMUMHBI U aHa-
JU3UPOBATH MOJYYCHHBIE PE3YNbTAThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEpPECHUN;

COOJII0/1aTh MPpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nnyaTh OCHOBHBIC MPHU3HAKK M3YYECHHBIX (DM3HUECKUX MOJENel: MaTe-
puanbHasg TO4Yka, abCONIOTHO TBEPOE TEJNO, TOYCYHBIM MCTOYHUK CBETA,
Jqy4, TOHKas JMH3a, IUIaHETapHas MOJENb aTOMa, HYKJIOHHash MOJEJb
aTOMHOTO s11Ipa;

XapaKTepU30BaTh MPUHITUIBI ACUCTBUSA U3YUYCHHBIX PUOOPOB U TEXHUYE-
CKUX YCTPOHCTB C OMOpPOH Ha WX OMHCAHMS (B TOM YHCIE: CIHIOMETP,
JATYUKU TIOJIOKEHUS, PACCTOSHUSI U YCKOPEHMsI, paKkeTa, 3XOJOT, OYKH,
HEepUCKoIl, (oToarnmnapar, ONTHUYECKHE CBETOBOJABI, CIHEKTPOCKON, J03H-
MeTp, Kamepa BunbcoHa), MCnonb3ysl 3HaHHUS O CBOMCTBaX (PU3MUYECKHUX
SBJICHU U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pelIeHUU Y4eOHO--TTPaKTUUYECKHUX 3aj[ay, ONTUYECKUE CXEMBI IS TO-
CTpOEHUS NU300paKeHHUI B MIIOCKOM 3€pKalie U cOOUparole JTUH3E;
NPUBOAUTH MpUMEPHI (HAXOAUTh MHPOPMALUIO O MPHUMEpax) MpakThye-
CKOTO HCIIOJIb30BaHUS (DM3MUECKUX 3HAHHWHA B TIOBCEIHEBHOM KU3HU IS
oOecrieueHus 0€30MACHOCTH MPHU OOpallleHnyd ¢ MpuOOpaMu U TEXHUYE-
CKUMH YCTPOMCTBaMH, COXpaHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIO-
TMYECKOro MOBEICHUS B OKpYKaroUIeH cpelie;

OCYIIECTBIATh MOUCK HHPOpMAIK (HU3HUECKOTO coiepkaHus B MHTep-
HETE, CaMOCTOSITETbHO (OPMYIUPYSl MOUCKOBBIM 3ampoc, HaXOAUTh MYTH
OTpENENeHUs] JAOCTOBEPHOCTH TMOMYYEHHOM HWHGOpMalMu Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCIIOJIb30BAaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIONYJISIPHYIO
JAUTEpaTypy (PU3NUYECKOTO COJEP)KaHUs, CIIPAaBOUYHbIE MaTepUalbl, pecyp-



cbl cetn MHTEpHeT, BiIageTh NpuéMaMu KOHCIEKTUPOBAHHS TEKCTa, Ipe-
oOpa3zoBaHus UHOOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

e CO3lIaBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE
uHpOpMAIMM W3 HECKOJBKUX HMCTOYHUKOB (H3MUYECKOTO COACPKaHHS,
MyOJIMYHO MPECTABIATh PE3YJIbTAThl POSKTHON MIT UCCIIEIOBATEIILCKOM
JESITEeTLHOCTH, TIPU 3TOM TPAaMOTHO WCHOJIB30BaTh M3YYCHHBIA TOHSTH-
HBII anmapar u3y4aeMmoro paszenia (pU3MKH U COMPOBOXKAATH BBICTYILIE-
HHE TPe3eHTaINeH ¢ YYETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.

Conep:kanue mMporpamMMbl IIPEACTABICHO CICAYIOIIMMHU pa3ieiaMHu:
e Mexannueckue siBinenus — 40 yacos,
e Mexannueckne KoaeOaHus U BOJHEL. — 15 Jacos,
e DJIEKTPOMAarHUTHOE I0JI€ U BOJHBI — 6 4acoB,
e (BeroBbI€E ABIEeHUA — 15 yacos,

e KBaHTOBBIE ABJIEHUA — 17 4acoB.

Tak>ke B mporpaMMe ONMMCaHbl KPUTEPUU OLIEHUBAHUS, IIPEACTABICHO KaJIEHIapHO-
TEMaTUYECKOE TUIAHUPOBAHUE.



