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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI1
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTanus W KoHIeNmuu mnpenojgaBaHus y4eOHOTo
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo (¢u3uMKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
HOCKOJIbKY (hpH3MuUecKre 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIo MeToj]a
MO3HAHUS, TO €CTh CII0CO0a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IIaBHBIX 33Ja4 (U3MUECKOoro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4HO OOBSICHSTH SIBICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MKCIOJIb30BaThb HAy4YHBbIE JOKAa3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yuyeHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30BaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydyaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABICHWH O HAy4HOM MeETOJA€ TO3HaHusS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUe MpeACTaBICHUN O Poiar GU3MKH JUISl Pa3BUTHS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

pa3sBUTHE NPEICTABICHUNA O BO3MOXKHBIX cepax Oyaymed mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HaIpaBJICHUU.

JocTmwkeHnne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

06p330BaHI/I${ o0ecreunBaeTcs PELICHHUEM CIICAYIOIINX 3aJay4:

npuoOpeTeHre 3HAaHMKW O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHHYECKHX,
TETUIOBBIX, YJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHue yYMEHH ONMUCHIBaTh M OOBSICHATH (PU3MUECKUE SBJICHUS C
UCIIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA,

OCBOCHHEC MCTOJOB pPCIICHUA HpOCTeI\/JIIHI/IX pvaéTHLIX 3aga4d C HUCIIOJIb30BaHUEM
(bU3NUECKUX MOJICIICH, TBOPUSCKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

PasBUTHUC YMGHI/Iﬁ Ha6JIIOI[aTI) NpUPOAHBIC SABJICHUA W  BBIINOJHATHL  ONBITHI,
nabopaTopHble pabOThl U AKCIICPUMEHTAIBHBIC HCCIICAOBAHUS C HCIOJIb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE TMPHUEMOB paboThl ¢ WH(pOpManuend (GU3NIECKOro CoAepkKaHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHUBaHKE UHPOPMALINH;

3HAKOMCTBO €O cdepamu MpodheCCHOHATLHON IEATSILHOCTH, CBI3aHHBIMU C (PU3HKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOIM HAYKH.

Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) HA YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeJIeNi0).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, YYWUTENb JI€JaeT BbHIOOP MPOBEACHMS JaOOPaTOpHBIX padboOT M
OTBITOB C YUETOM MHIUBUYaIbHBIX 0COOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX

3aI[aHHI>i, npeajaraéMboix B paMKaX OCHOBHOI'O TOCYHApPCTBCHHOI'O J5K3aMCHa II0 (I)I/I3I/IK6.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUS Yy
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
1) naTPHOTHYECKOT0 BOCTIUTAHUS:

® - IIPOSIBJICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (DU3MUYECKOM
HAyKU,

® - [ICHHOCTHOE OTHOIICHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® - 'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HHU OOLIECTBEHHO 3HAYUMBIX M STUYECKHUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

® - 0CO3HaHUE BAYXKHOCTH MOPAIbHO--3TUYECKHUX MPUHILIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

® - BOCIPUSATUE ICTETUYECKUX KayecTB (PU3NYECKOW HAyKH: e€ FapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 O3HAHMA:

® - OCO3HAHHME IEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa TMO3HAaHUS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOMU JIFOOO3HATEIILHOCTH, MHTEPECA K UCCIIEI0BATEILCKON JEATETbHOCTH;

5) popmMupoBaHNs KyJbTYpPbI 310POBbS U IMOIHOHAJIBHOIO 0JIATONIOJIYYHS:

® - OCO3HaHME ILIEHHOCTH O0e30macHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30MacHOTO TIOBEJACHUS Ha TPAHCIOpTE, Ha J0porax, ¢
QJICKTPUYCCKUM U TCILJIOBBIM 060py,[[0BaHI/I€M B IOMAIIHUX YCJIOBUAX;

e - chopMHpPOBAHHOCTh HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

® - aKTUBHOE y4YacCTHE B PEIICHUHU MPAKTHYECKHUX 3a7ad (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpraHu3aluM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COIMalIbHOM HampaBIECHHOCTH,
TpeOYIOIIMX B TOM YHCIe U PU3NIECKUX 3HAHUN;

® - UHTEpeC K NPAaKTHUECKOMY U3YUEHUIO MPOPECCHid, CBA3aHHBIX C (PU3UKOM;

7) 3KOJI0rM4YeCKOro BOCIIMTAHMS:

e - OpUEHTalus Ha NpUMEHeHHe (U3MYECKUX 3HAHMW M pelleHus 3adad B oljactu
OKpY>Kalolle cpeibl, MIAaHUPOBAHMS MOCTYNKOB M OLIEHKH MX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPY>KAIOIEe CpeJibl;

® - 0CO3HaHHUE TI00ATHHOTO XapaKTepa SKOJOTHIECKUX MPOOJIEM U MMyTeH UX pelIeHHUS;

8) apanTauuu K U3MEHSIOIUMCS YCJIOBUAM COIMATBHON U IPUPOIHOM cpeabl:

o - HOTpe6HOCTB BO B3aI/IMOI[eI\/JICTBI/II/I Ipu BbIITOJIHCHUN I/ICCJICIIOBaHI/Iﬁ U IPOCKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

¢ - [IOBBINICHUC YPOBHA CBOCHY KOMIIETEHTHOCTHU YCpe3 NPAKTUICCKYIO ACATCIbHOCTD,



e - oTpeOHOCTh B (OPMHPOBAHWHM HOBBIX 3HAHWUW, B TOM dYHCIEe (OPMYIUPOBATH HJEH,
MIOHSATHS, TUIIOTE3BI 0 (PU3NYECKUX O0BEKTAX U SIBICHUSX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

® - [INIAaHUPOBAHUE CBOCTO Pa3BUTH B HpI/IO6peTCHI/II/I HOBBIX (1)I/I3I/ILI€CKI/IX 3HaHI/II>'I;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, 06H_IGCTBa H 5KOHOMUKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX HCﬁCTBHﬁ C y‘léTOM BJIMAAHUA Ha OKPYXAOIIYIO CPCay, BO3MOKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss Oyayr cpopMUPOBaHBI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEPCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YIeOHBIE IEHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHUI);
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCCU(PHUKAUMN, OCHOBAHUS AJI1 000O0IIEHUS
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBaeMbIX (PaKTax, TaHHBIX U
HAOJII0JIEHUSX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISATh NIPUUYMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HM3YYEHUU (PU3MUECKUX SIBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh crocod pemieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

MCITOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
(UBUYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NIECKOTO SBJICHHS;
OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYYEHHYIO B XOJI€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATHh pa3jIMYHble METO/bl, MHCTPYMEHTHl M 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEUI0KeHHON yueOHOM (hru3nyeckoi 3a1a4n;
aHaATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;



CaMOCTOSTEIIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TpenCTaBlIeHUS WHPOpMAlUA W
WITIOCTPUPOBATh pElIaeMble 3aJla4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelCcTBHUA:

B XoJe OOCyXIeHHMs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaToOpHBIX pPaboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aJa4ll U MOoAep KaHie 0JIarokKeaaTeIbHOCTH OOIICHHS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYrUX YYacCTHHKOB JHAajora,
OOHapY)KMUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABISATH  PE3YJAbTAaThl  BBIIOJHEHHOTO  (PM3MYECKOTO  OIbITA
(9KCIIepHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooiemsl;

NPUHUMATh LETd COBMECTHOW JEATENbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHIKCHUIO: PACIPENENIATh POJIU, 00CYXIATh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIlpaBJICHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMMH TPOMYKT 1O KPHUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aHMOICHCTBHS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nyeCKuX 3HAHUI;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUN IPYyNIon);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBAaHMUSl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIJIaracMble BAPUAHTHI PELLICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IUIaH €€ NU3MEHEHMS],

OOBSICHATh TPUYMHBI JIOCTUXKEHUS (HEIOCTUIKEHHUS) Ppe3yJIbTaToOB JEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ BBITOJHEHHUS (U3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyIbTATA LEIH U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO APYrOro YelOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HAaBaTh CBOE MpaBO Ha OIIMOKY IpU pEUIeHHH (QU3MYECKUX 3aJady WIH B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCTIOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHUYCCKUE SBJICHUS, HAOIIOJICHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BellecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOJICHCTBYIOIIAsA cuiia, nedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyats sBieHus (auddys3us, TeI0BOe IBMKEHHE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OChIO BpalleHMs, Ieperadya AaBJIeHUs TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U ra3aMu, aTMochepHoe JaBjieHHe, IIaBaHue Tel, MpeBpalleHus
MEXaHMYECKOM HEPTUM) MO OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4Yucie (pu3uyuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMsS Ha KMBOM OpraHu3M, IUIaBaHUE pPbIO,
pblYary B TeJe YelOoBeKa, MPU 3TOM MEepPEeBOIUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBIICHUI;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTHh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tesla, CWila TPEHUSs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(pQUIMEHT ™oJe3HOro AeUCTBUS
MEXaHU3MOB, KUHETUYECKasi W MOTEHLHUaJIbHasl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIONb3yEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIBI
(GU3NUECKUX BEIUYMH, HAXOAUTHh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEJIMUYMHAMM, CTPOUTH TpapUKH M3YUYEHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEIHYHH,

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBICHHUS M MPOLECCH, HCIOJb3Ys
MpaBuja CJIOKEHMs CUi (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumena, MpaBWIIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE MPAaBHIO» MEXaHHKH,
3aKOH COXpaHEHHs MEXAHMYECKOM HSHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OO0BACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH MPUYUHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOPOM Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SABICHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3a7aud B 1—2 JCHCTBUSA, HCHOJB3ySd 3aKOHBI W (HOPMYIIHI,
CBs3bIBalOIME (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJauu
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3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJICTABIATH (U3UYECKUE BEIUYMHBI B (OPMYJIBl U
MPOBOANTH PAcUEThl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC IS PEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OTYYEHHON (PU3UYECKON BEITMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO pELIUTh MPU TMOMOIIU (PUINYECKUX
METO/I0B, B OIIMCAaHUM MCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEANOTIOKEHUE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, IeTaTh BBIBOABI IO €r0 Pe3yIbTaTaM;

MIPOBOJIMTH OMBITHI IO HAOIOMCHUI0 (PU3NYCCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten: (GopMynaHpoBaTH MPOBEpPSEMBIC MPEANONIOKECHHS, COOUpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYAOBAHHUS, 3aMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BBIBOIBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHHSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM aHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aIUCHIBATH
MOKa3aHus TpUOOPOB C YUETOM 33JaHHON aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MPOBOAUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (DPM3MUYECKON BENTUYUHBI OT APYroil ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJIa OT BPEMEHU JBMIKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TMOBEPXHOCTEM TEJI ¥ HE3aBHCHUMOCTH CWJIBI TPCHHS OT IUIOIIA]U
CONPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTU OT YAJWHEHHUS MPYKUHBI, BHITAJKUBAOLIEH
CWIBl OT O00BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT TUIOTHOCTH TeJa, OT TUIYOWHBI, Ha KOTOPYI TOTPYKEHO TeJo,
YCJIIOBHM TIJITaBaHUSI TeJ, YCIOBUU pPABHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM y4eOHOTO HCCIEOBAaHUS, COOUpAaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3yNbTaThl MOJTYYCHHOMN
3aBUCHUMOCTH (PM3UYECKHX BEIMYUH B BUJEC MPENJIOKEHHBIX TaOMUIl U TpPaduKOB,
JienaTh BBIBOJIBI TIO pe3yJIbTaTaM MUCCIICI0BAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, Cuila TPEHUS CKOJIbKEHUs, [aBJIeHWE BO3/ayXa,
BBITAJIKMBAIONIAs CHUJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEIT0KEHHOU
WHCTPYKIIMU: TPU BBHITOJHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE NICKOMOW BEIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI JEHCTBUS TPHOOPOB W TEXHHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIITUECS COCYIbI, OapOMETp, phlvar, MOABHUKHBIN 1
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh MPUHIHUIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa MX OMNHMCAHUS (B TOM 4YHUCJE: MOJAUIMITHUKH, YCTPONCTBO
BOJIOTIPOBO/IA, THUJIPABIUYECKUN TMPEcC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3WUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWA B TOBCEAHEBHOW JKM3HHM ISl OOECTIeUeHUS
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH YyCTpOICTBaMH,



COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(pOpManuu B HHTepHETE B COOTBETCTBHH C
3aIaHHBIM IMTOUCKOBBIM 3aIIpOCOM, HAa OCHOBC MMCIOIIIUXCA 3HAaHUU U HyTeM CpaBHCHHA
Pa3IMYHBIX UCTOYHHUKOB BBIACISITh HHGOPMAIMIO, KOTOpas SIBISIETCA MPOTHUBOPEUUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIb30BaTh MIPU BHITIOJTHEHUH y4eOHBIX 3aJaHHi HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
bu3nYecKoro cojJep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUK (PHU3UIECKOTO COJIEPIKAHUS, B TOM YHCIE ITyOJUIHO JCNaTh
KpaTKue COOOIICHHSI O pe3ybTaTax MPOEKTOB WM Y4eOHBIX UCCIIEIOBAaHUI, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYECHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOKAATH BBICTYIIJICHUC HpeseHTauHeﬁ;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEN0BAHUM paCIpenessaTh 00S3aHHOCTH B
Tpynii€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJa4aMu, CJICINUTD 3a BBIIIOJHCHUCM IlJIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTH TPYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YYUTHIBAsI MHEHUE OKPYKAIOIIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

HCIIOJIB30BAaTh MOHATHA: MacCa U pasMEpPbl MOJICKYJI, TCIIJIOBOC ABHWIKXCHUC ATOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIISCTBA, KPUCTAIUITMYECKHE W aMOp(HBIC Tea,
HACBIIICHHBIA ¥ HEHACBIIICHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEprus, TeIJIOBON ABUTATENb, SJIEMEHTAPHBINA AEKTPUUECCKHI 3apsl, YMEKTPHUIECKOe
noJjie, MpOBOAHUKHW H AOUBJICKTPHKH, MOCTOSIHHBIN BHGKTpI/I‘ICCKI/If/'I TOK, MAarHuTHOC
noJe;

pa3iuuaTh SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
PaBHOBECHUC, CMa4YuBaHUC, KalWJIAPHBIC SABJICHHWA, MHCIIAPCHHUE, KOHIACHCAIUA,
IUIaBlIeHWE,  Kpucraimnuianus  (OTBepAEBaHME),  KHUIEHHE,  Terlonepeaada
(TEemIONpPOBOTHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3ALUs Tell, B3aUMOJICHCTBUE
3apA10B, ,ZIeI\/’ICTBI/IH QJICKTPUYECKOTO TOKa, KOPOTKOC 3aMbIKaHHC, B3aHMOHCﬁCTBHe
MAarHuToOB, HeﬁCTBHe MAardouTHOrO I1moJid Ha NPOBOJHHUK C TOKOM, JJICKTPpOMarHuTHas
UHAYKIHS) TIO ONHMCAHWUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSBICHHE N3YUYEHHBIX (U3NYECKUX SBJICHUM B OKpPYKAIOILEM MHUpE, B
TOM uyucie (U3MYECKHe SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKCHHE U
KaWUIIpHBIE SBICHHWS B TNPUPOJAE, KPUCTAUIBI B Ipupone, uzinydeHue CouHIa,
3aMep3aHrue BOAOEMOB, MOpCKHE OpH3bI, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE ToJsie 3eMud, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJISIPHOE CHSIHHE, TIPU STOM IEPEBOAUTH MPAKTHUYECKYIO 3a/lauy B Y4EOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3UUECKUX SBJICHUM;

ONUCBIBATH U3YYCHHBIC CBOMCTBA Tel U (I)I/ISI/I‘-IGCKI/IG SAIBJICHUS, UCIIOJIb3YA (1)H3H‘-I€CKI/IC
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS JHEPTUs, KOJIMYECTBO TEIUIOTHI, YEIbHAs
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TEIUIOEMKOCTh ~ BEIECTBA, YyJeNbHAas TEIUIOTa IUIABJICHUA, YAEIbHAs TEIIOTa
napooOpa3oBaHus, yJAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIJIAKHOCTb BO3/yXa, JJIEKTPUYECKHUU
3apsf, Ccujaa TOKA, DIIEKTPUYECKOE HAIPSHDKEHHE, COINPOTHUBIICHUE IPOBOJHUKA,
yJIelIbHOE COIIPOTHUBIIEHHE BELLECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOI0 TOKa), U
ONKCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HAYCHHSI M €IUHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTHh Ipaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOECHMS BEILECTBA,
IOPUHLMII CYNEPHO3UIMM Iosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma 11 ywacTka nenu, 3akoH /xoyns—JleHuna, 3akOoH COXpaHEHHs
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (pU3MUYECKHE TMPOLECCHl W CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyaluin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTHYECKUX MLIaroB ¢
ornopoii Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUH, PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemarh pacu€THble 3a7aud B 2-3 JACUCTBUS, MCNONb3yd 3aKOHBI M (OPMYIIbI,
CBs3bIBaroIMe (U3MYECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JAJIS PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE AJIsl €€ PEIIeHNUs, TPOBOAUTH PacUEThI U
CpaBHUBATh MOJIyUEHHOE 3HaUeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOpPbIE MOXXHO pEUIMTh IPH MOMOIIM (HU3UYECKHX
METOJIOB,  MCIIONb3ysd  ONWCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IPABWIBHOCTh IOPSAKA IIPOBEIACHUS MCCIEAOBaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOAMTH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (KamwuIspHbIE SBJIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH TPOLIECCAa OCTBIBAHUS U HarpPEBAHUA NPU U3IyUYEHUH OT LIBETA
U3Iydaome (moriomaroniel) MOBEPXHOCTH, CKOPOCTh HCHAapeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAAuM €€ TOBEpXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh TMpPOBEPSEMBbIE MPEANOI0KEHUs, COOUPATh
YCTAaHOBKY M3 TMPEVIOKEHHOTO O0OpyIOBaHMUS, OINUCHIBAaTH XOJ ONbITA H
(bopMyIUPOBaTh BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIbHONW BIa)KHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JTATUYUKOB
(¢u3MUecCKUX BEIMYUH, CPAaBHUBATh pPE3YyJbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH;
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MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
UCIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JJIMHBI, IO MOMEPEYHOr0 CEUEHUs M YAETbHOTO CONPOTUBIICHUS BEIIECTBA
POBOJHMKA, CUJIBI TOKA, MAYILET0 Yepe3 NPOBOJHHK, OT HANPsHKEHUS Ha MPOBOIHUKE,
UCCIICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJlJIebHOIO COECJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIEe0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHMs, CIeays
NPeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTAThI MOJyYCHHON 3aBUCHMOCTH B BHUJIE
TaOIMI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWJa TEXHUKH 0e30MacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOpPOW HAa WX OMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PUM3MYECKHX SBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTENBHBIE TPUOOPHI 1O
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUYECKHX IIEeNed ¢ MOCIe0BaTeIbHBIM U MapauIeIbHbIM COCTUHEHUEM
DIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB DJIEKTPHUECKUX IETICH;
OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW KM3HHM IS 0OECredeHUs
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJIEHUS HOPM HKOJIOTHYECKOTO TOBEIECHUS B
OKpYXKarolleH cpere;

OCYIIECTBIISITh TOWCK HWH(OpManuu (U3NIECKoro cojepxanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCA 3HAHUM M TYTEM CpaBHEHMs JIOMOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpasi SIBISIETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIIOJIHEHUH YYEOHBIX 3aJJaHUN HayYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro Co/Aep)KaHus, CIpaBOYHbIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC IMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000mmas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KAaHUsS, B TOM YHUCIIE
nyOoJIMYHO  NPEACTaBIATh  pPe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOM
JeSITeILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;
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IpPU BBIIOJHEHUH Y4YEOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3UYECKUX TPOILIECCOB
pacrpeensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aa4aMu,
CIeIUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOy4yeHus B 9 kiacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEIIEHOCTh MEXaHUYECKOTO JIBUXKCHUS, nedopManus (yrnpyras, miacTHIecKas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3ku, IEHTP
TSKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOrO Tella, paBHOBECHE,
MEXaHUYeCKue KolebdaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCIyCKaHWS W TOTJIOIICHHs, anb(da-, Oera- W ramma-
U3ITy4eHUSs], U30TOIBL, SACpHAs YPHEPTEeTHKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
IBUKEHHE 10 OKPY)KHOCTH, B3aHUMOJCHCTBHE TeJ, pPEaKTUBHOE JBUKCHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKICHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpPa)KE€HUE U MPEJIOMIIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTPAa H3ITy4EHUS )
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (hPHU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SIBICHUI B OKPYXKaroIIieM Mupe (B
TOM 4YHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHeYHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHWE BOJHBI, IyHaMH, 3XO, I[BETa Te,
ONTHUYECKHUE SIBJICHUS B  TPHUPOJE, OHOJOTMYECKOE  JICMCTBHE  BHIAMMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUY€HUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHHH HAa OpPTraHW3M YeJIOBEKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PUINUIECKUE
BEJIMYMHBI (CPEIHSsE U MTHOBEHHAs CKOPOCTh Tela MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YHIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIM, TOTEHI[MAIbHAS SHEPIHs CXKATOM MPY>KUHBI, KHHETUYECKast
DHEprus, TOJHAas MEXaHWYeCcKash JHEprusi, MEepuoJ M YacToTa KojeOaHu, ATrWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NMPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYSCKUX BEIHYMH, HAXOIUTh (QOPMYIIBI,
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CBSI3bIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI SHEPIMU, 3aKOH BCEMHUPHOI'O TIATOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
IPUHIUI OTHOCUTENbHOCTHU ["anuies, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPaKE€HMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJI TMpHU SJAEPHBIX pPEAKUMsSIX, IpU 3TOM JaBaThb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATh (hU3HUECKHe MPOLECChl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOPOil Ha 2—
3 u3ydyeHHBIX CBOMCTBA (U3UYECKUX SABICHUM, (U3UUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3aja4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3Y
3aKOHBI U (OPMYJIBIL, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHaM3a
yCIOBUSL 3a/ladyd 3allMChiBaTh KPaTKOE YCJIOBME, BBIABIATH HEAOCTAIOUIME WU
U30BITOYHBIE JTAaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbl, HECOOXOAUMBIE AJIS pPELICHUs,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3HUYECKON BEITMYUHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TMOMOMIM (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JieNiaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yabTaThl HAOIIOICHUH U OIBITOB;

POBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojaebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI U
HE3aBHCHMOCTb OT aMIUIUTY bl MaJIbIX KOJ€OAHU, MPSAMOJIMHENHOE pacIIpOCTpaHEHUE
CBETa, pa3lio’keHHe OeIoro cBeTa B CHEKTp, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaTbIX CIIEKTPOB H3IYYEHMsI): CaMOCTOSITEIBHO
coOuparh yCTaHOBKY U3 N30BITOYHOr0 HabOpa 000py0BaHMs, OMUCHIBATH X0/ OIITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BHIBOIbI;

IPOBOJUTHh TPU HEOOXOAMMOCTH CEPUI0 TPSMBIX H3MEPEHUH, OINpenenss cpenHee
3HaYeHHEe H3MepseMOoil BeNUYMHBI ((POKYCHOE paccTOsSHHE COOHMpAIOIIe JHMH3bI),
000CHOBBIBaTh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOAMTH HCCIIEIOBaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEpPEHUN (3aBUCHUMOCTb IIYTH OT BPEMEHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, Tepuojia KoyieOaHUH MaTeMaTH4eCcKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIja OTpa)X€HHsI CBETa OT yrjia MaJeHUs U
yria OpejJoMJIEHUs OT yIila MajeHus): IJIaHUpOBaTh MCCIIECJOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThbl IOJYYEHHOW 3aBHCUMOCTH
(Gu3n4ecKux BEIWYUH B BHJE TAOIUI] U rpadUKOB, AeIaTh BBIBOABI IO PE3yIbTaTaM
UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
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KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHHUS CKOJIBKCHHS, MEXaHWYecKas paboTa u
MOIIIHOCThb, 4YacTOTa M Iepuoja KojeOaHUH MaTEMATUYECKOTO0 U IPYKUHHOIO
MasTHUKOB, ONTHYECKas CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIOJHSTH
U3MEPEHHUs, CIeAys MPEeJI0KEHHON WHCTPYKLHMH, BBIYUCIATh 3HAYECHUE BEIUYUHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pe3yJlbTaTbl € Y4YE€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;
e coOmonaTh MpaBWJa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;
® pa3nuyaTh OCHOBHBIC NPU3HAKK H3YYCHHBIX (DU3MUECKHX MOJENel: MaTepuaibHast
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUYECYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIE€JIb aTOMHOTO $111pa;
® XapaKTepu3OBaTh MPUHIUIMBI JEHCTBHA W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM UYHMCIE: CIUIOMETP, JATYUKU MOJOKECHHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOAIapaT, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
® JCIOJI30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKHU M3YUYECHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coOMparouieil JuH3e;
® [pUBOAMUTHL NpHUMEpHl (HAXOAUTh HH(GOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YyCTpoicTBamu,
COXpaHEHMsI 3JI0pOBbsi M COONIOJIEHUS] HOPM HKOJIOTHYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;
® OCYLIECTBIATh MNOMCK HH(popmanuu ¢uznyeckoro coxaepkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI TMOMCKOBBIA 3ampoCc, HAaXOAUTh IYTU OIpEAeIeHUs
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;
® UCMOJb30BAThH MPH BBHINOJIHEHUH YUEOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)kaHus, CIpaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;
co3laBaTb COOCTBEHHBbIE NMHCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpManMM U3
HECKOJIbKUX HMCTOYHHKOB (PU3MUECKOTO COAEP)KaHUs, MYOJUYHO NPEACTaBIATH pE3yIbTaTh
IIPOEKTHOM WM MCCIEN0BAaTENbCKOW NI€ATEIbHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIA anmapaT U3ydaeMoro pasjena (U3MKM U CONPOBOXKAATH
BBICTYIUIGHHE TIpe3eHTauueil ¢  yuy€ToM  OCOOEHHOCTEH  ayAMTOPHUM  CBEPCTHUKOB.
COJAEP/KAHUE OBYYEHUA

9 KVIACC

Pa3zgen 8. Mexanuueckue siBJICHHUA.
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Mexanundeckoe nBuxeHue. MarepuanbHas Touka. CuctemMa orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsiMOJIMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nemkenne. CBoboHoe majaenue. OnbITh
INaynnes.

PaBHoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaienus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepssiii 3akon Herotona. Bropoii 3akon Hptorona. Tpertuit 3akon Hetorona. [lpuniun
CYNEPIIO3ULUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenune 1uaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEpPErpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOrO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Umnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUH ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.
Habmonenne ABM>XeHUS Tesla MO0 OKPYKHOCTH.

o 0k~ w

HabGnronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B cUCTeMe OTcUETa «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOUHeTa (PU3UKH.
7. 3aBHCHMOCTBH YCKOPEHUS Teja OT MaccChl Tela U AEHCTBYIOLIEH Ha HETO CHUJIBL.
8. HaOmroneHne paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.
9. H3meHeHwme Beca TeNna Ipy yCKOPEHHOM JIBIKEHHH.
10. Ilepenaya umnysbca Mpu B3aUMOJICHCTBUHU Tell.
11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.
12. CoxpaHeHue UMITyJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.
13. CoxpaHeHue UMITyJIbca TP a0COITIOTHO YIIPYTOM B3aUMOJICHCTBUH.
14. HaGnroieHue peakTUBHOT'O JIBUKEHHUS.
15. CoxpaHenue MeXaHUYECKON 3HEPTUH ITPU CBOOOTHOM HaICHUH.
16. CoxpaHeHue MeXaHUYECKOM 3HEPTUH NIPH JBYXKEHUH TeJla MO 1eHCTBUEM NPYKUHBI.
Jlabopamopnwvie padbomot u onvimol.
1. Ompenenenue yckopeHus Tejga MPU PaBHOYCKOPEHHOM JBM)KEHHUU 10 HAKJIOHHOM
IJIOCKOCTH.
2. OmnpeneneHre NEHTPOCTPEMUTETHLHOTO YCKOPEHUS "
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3.  M3MepeHue mOTCHIIMAIBHON SHEPTHH YIIPYTOil HeGopMaluy Mpy>KUHBI

4.  OnpeneneHue KUHETUYECKOW SHEPTUH U CKOPOCTH Telia IO JJIMHE TOPMO3HOTO ITYTH

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJTHBI.

KonebartenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MEepHoJ, 4acToTa,
ammuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mpu
K0JIe0aTEIIbHOM JIBFKCHUH.

3aryxatomue kojeOaHus. Beinyxaennsie koneOanus. Pezonanc. MexaHnyeckre BOJHBI.
CaoiicTBa MexaHndeckux BoJiH. [IpoonbHbIe U monepeyHbie BOJIHBL. JlJTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmronenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.

PacnipocTpanenue npooabHBIX U MTONEPEUYHBIX BOJIH (HA MOJIETIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwvie padbomot u onvimol.

1. Onpenenenue 4acTOTHI U MepUOa KOJICOAHUNH MaTEMAaTUUECKOTO MasiTHUKA.

Pa3zpnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX

ok ownE

BoJH. [lIkana 31eKkTpoMarHuTHbIX BOJH. Vcronb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BolHOBEIE CBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOHCTBa CBETA.
Pa3nes 11. CBeToBbIC SIBJICHHUS.
JlyueBas mognens cera. Mcrounuku cera. lIpsMonnHElHOE pacnpoOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.
[Ipenomnenue cBeta. 3aKoH npenomiieHUs cBeTa. [1oHOe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.
Junza. Xox nyuedt B nmH3ze. Omnrtuyeckas cucrema (oTtoanmapara, MUKPOCKONA U
Tesneckomna. ['a3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxenue 6enoro csera B ciekTp. OnbiTel HetoToHA. CliojkeHUe CeKTpaIbHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacCIpOCTPAaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.
ONTUYECKUN CBETOBO/I.
Xon tydeit B coOuparomiei JTruH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.
[Tpunnun neiictBus poroanmapara, MUKPOCKOIIA U TEJIECKOIIA.

©ooNOR DR
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10. Mogens rinasa.

11. Paznoxxenue OEIIOro CBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX LBETOB.

Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJla MaJeHHUs.

2. Tlomyuyenue n300paXkeHUA C ITOMOIIBIO COOMPAOIIEH JTHH3HI.

3. OMBITHI IO Pa3I0KEHUIO OEI0Tr0 CBETa B CIIEKTP.

4. OneIThl 10 BOCHPUATHIO LIBETA MPEIMETOB IPU UX HAOJIOJEHUU 4Yepe3 LIBETOBbIE

(UITBTPHL.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmnsiThl Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHYaTble CIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- M ramma-usznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble TmipeBpainenus. Ilepuop
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuyy. 3aKOHbI COXPAaHEHUs 3apsiI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
aToMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus spep. Mcerounukn
sHeprun CosHIA U 3BE3.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3JIyYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrHieKTpbl U3JIy4€HNUs U TIOTJIOIIECHHUS.

CrieKTpbl pa3aMyHbIX T'a30B.

CrnexTp BojaOpo/Ia.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTurka HOHM3HPYIOLUUX U3TYy4EeHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

ok wnE

Jlabopamopnwvie padbomot u onvimol.

1. NM3yueHne TpPEeKOB 3apsDKEHHBIX YacTULl 1O TOTOBBIM  (oTorpadusm (1o

¢dororpadusim).

IToBTOpHTEIBLHO-00001IAKOIIINI MOYIb.

[ToBTOpHUTENBPHO--0000IIAIONINIT  MOAY/Ab MpeAHa3HAuYeH JUid CUCTeMaTHU3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeT.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3HPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunmBaeTcs JOCTHXKEHHE MpPEIMETHBIX H
METaINpPeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OPMHUpPYETCS €CTECTBEHHOHAy4YHas
rPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEIOBaHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, IMPUMEHSSI IOJTY4YeHHbIE 3HAHUS,
pelath 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHAIBHO NEeSITeIbHOCTHBIM XapakTep AAHHOTO pa3felia peaan3yeTcs 3a c4ET TOro,
YTO 00Yy4aroLUecs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHUN PACMO3HABAaTh U HAyYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKPYKaroUIEN IPUPOJE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bI MUCCIENOBaHUA (PU3UUECKUX SIBICHUI, B TOM YHCIE IS
IPOBEPKH I'MITOTE3 U MOTY4YEHHUS TEOPETUUECKUX BBIBOJIOB;
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00BACHATH HAay4YHBIC OCHOBBI Haubosiee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBpPEMECHHBIX TeXHOHOFHﬁ,
HAlmpuMmep, MPAKTUYCCKOro MCIIOJIb30BaHUA PAa3JIMYHBIX HCTOUYHHKOB OHCPIrMHM HA OCHOBC
3aKOHa MMPEBpAlICHUA U COXPAaHCHUA BCEX U3BCCTHBIX BUJIOB SOHCPTHUU.
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m KoHnTpoJbHbie
NporpamMmmsl Bcero _]'[aﬁopaTopﬂl,le 06pa30BaTeJ11)Hble
padoThI
padoTsI pecypchbl
Pa3znen 1. Mexann4yeckue siBJeHMsI
11 MexaHn4eCcKOe JBMKCHUE U CIIOCOOBI €TI0 1 1 5 bubnuoreka [{OK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 19 1
SAHMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 2
AKOHBL CoXpanemt https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40

Pa3zgen 2. Mexann4yeckue KoJIe0aHUA M BOJHBI

but6mmoreka [IOK
2.1 MexaHndeckre KoeOaHus 7 2 https://m.edsoo.ru/7f41ada6
59 MexaHuueckue BOJIHBL. 3BYK 3 1 bubmuorexa [IOK
' https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pa3pnen 3. DjeKTpoMarHuTHOE 10Ji€ U 3JIeKTPOMATHUTHBIE BOJHBI

3.1

BHGKTPOMaFHI/ITHOC I10JIE 1
OJICKTPOMAardHuTHBIC BOJIHBL

Hroro no pazneny

6 1

6

Paznen 4. CBeToBbIe IBJICHUSA

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6
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bubnuoreka [{OK

41 6 1
3aKOMb PACTIPOCTPAHEHIS cheTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3EI 1 onTHYECKHE IPHOOPEI 6 bubmmorexa [IOK
' pHbop https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6eoro cBera B CIIEKT 3 bubmorexa HOK
' P https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBbIe IBJIEHUS
5.1 Hcnyckanue u morn HHE CBETa ATOMOM 4 1 bubmmorexa [IOK
' cnye © 1 HIOTJIOTIEHHE CBe OMO https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2 1
> CTpoenne aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
53 SnepHble peakuuu 7 1 bubnuoteka [IOK
' https://m.edsoo.ru/7f41a4a6
17
Hroro no pasgeny
Pa3znea 6. [loBTOpUTEIbHO0-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE CONIEPIKAHUS 9 bubmuorteka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBILIEE KOJIMYECTBO HACOB I10 102 713

[NPOT'PAMME
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJBLHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» duswnka, 9 knace/ Kabapauna O.0., AkunonepHoe oomectBo «M3narenbetBo «IIpocBenienne
» dusuka, 9 xknacc/ [epwimkua A.B., O0mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3naarenscTBO «IIpocBemienner

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

DKCnepuMeHT B 00y4eHUH (PU3HKE B IIIKOJIC

Amnrepep 3. TexHuka ¢puszndeckoro sxkcrepumenTa M. 1962

OnbIThI B Jlomatinei gabopatopuu. bubnuoreuka "Ksant" Boim 4.

[ansnepmreita JI.A., Xnesnukos [1.I1. JlaGopatopus roHoro ¢usuka. 1961

Maiiep B.B. [IpocTsie onbIThI € yabTpa3Bykom. 1978

Maiiep B.B., Maiiep P.B. DnextpuuectBo: yueOHbIe SKCIIepUMEHTANIbHbIE JIOKa3aTeabcTBa. M.
2006

[yroB B.W. u ip. DxcniepuMeHT B (pusuke. OU3ndecKuil IPaKTHKYM.

bypoB B.A. u np. JleMOHCTpallMOHHBIE OMBITHI IO (puU3MKe. 6-7 KIIacCh

Bypos B.A. u np. @poHTaIBEHEIEC YKCTIEPUMEHTATBHEIC 3a1aHus 110 (usnke. 6-7 KIacchl
DponTaneHelie 1a00paTopHbIe 3aHATHS 110 husnke B cpeanei mkosne. bypos B.A. u ap. Ilox pen.
A.A. Tlokposckoro M. 1974

['opes JI.A. 3aHUMaTenbHbBIE ONBITHI 11O (PUKKE

Kosrynosuy M.I". JlomamHuii skciepuMeHT 1o ¢usuke. 7-11 xnaccobl

b. Jlonar dusuka B urpax

JleMOHCTpalMOHHBIH SKCIIEPUMEHT 10 (pr3MKe B cTapmmx kimaccax. Yacte 1. Yacts 2
XopomrasuH C.A. JleMOHCTpallMOHHBIN YKCIIEpUMEHT 1o pusuke. Ontuka. AToMHas pusuka
(cchuIKa HA DIEKTPOHHYIO KHUTY)

EnbiioB A.B. ®ponransHbie 1a0opaTopHbie paboThl o pusuke. 11 kiace

Crenanos C.B., Cvupnos C.A. JIabopaTopHblil mpakTUKyM 110 pusuke. M. 2010
duznueckuit SKkcrepuMeHT B mkone. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. 1. Teimyk. @uzndeckuii 3KCIEPUMEHT B CPEIHEN IIKOJIE:
Konebanus u Bonuel. KBantosas dusuka / H. M. [llaxmaeB,—M.: IIpocsemenne, 1991.
KoBtynoBuu M. I'. - [lomamawnii sxcniepumenT 1o Gusuke. 7-11 kinaccer (bubnumoreka yaurens
¢uszukn) - 2007

Mertonuka o0yuenus pusuke

Tlopstukun E.H. Metoauka o6ydenus: pusuke

Towm 1. O6mme Bompockl MeToauku. M. 1948

Tom 2. MeTtonuka 1 TeXHUKA dKcriepumenTa. M. 1948

Towm 3. OcHOBHBIE A€TaIU YIPOUICHHBIX U CaMOJIEIbHBIX Mpudopos. M. 1953

Towm 4. Pucynku u ueprexu. M. 1955

Bbpasepman D.M. Beuepa no ¢usuke B cpeaneii mkosue. M. Ilpocsemenue, 1969

Koran B.}O. Pazmepnocts dusnyeckoii Benuannabl. M. 1968

Jlanuna U.4. 100 urp no gusuke. M. 1995

Jlanuna W.5. BuexiaccHas padora o dgusuke. M. 1977

JlepmanToB B.B. Metonunka dguzuxu. M. 1935

Mynranosckuii B.B. Qusnueckue B3auMOAeHCTBYS U KAPTUHA MUPA B IIKOJBLHOM KYPCe
uzuku. M. 1977

Meroauueckuil crupaBoYHHUK yauresst ¢usuku. M. 2003

Hecrannaprasie ypoku dusuku. Coct. C.B. bopoposa. Boarorpan, 2000
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Opexos B.II., YcoBa A.B. Metonuka npenonaBanus Gusuku. M. 1980

OpexoB B.II. - Kosiebanus 1 BoJIHBI B Kypce DU3UKU cpeiHeit mKoibl - 1977

Ceprees A.B. HabGmronenus yyamumxcs npu u3ydeHuu GU3MKKA Ha IEpBOM cTyneHn ooyueHus. K.
1987

Ilatanos B.®. ®usuka Ha Bcro xku3ub. M.-Co, 2003

MeTtonuka 00y4eHHS PEIICHUIO 3a/1a4

Kamenkuii C.E., OpexoB B.I1. Metoauka penienus 3a1a4 o gusuke B cpenneit mkosie. M. 1971
Cemke A.U. - Hecranpaptaele 3ay1aun 1o dusuke (B momonrs yaurento) - 2007

OnMMIuagHbIe 3a0a9H

benomunenkuii C.H. - OnuMnuaiaele 3a1a49u 110 (PU3UKE IS YIAIIUXCsl ASCAThIX KJIACCOB -
2013

KemOpoBckuit-IloaroroBurenbubie 3aaaun_k_onaumnuaaaM 1o _¢usuke 1984

[MNPPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
O®uszuka Equnas xomnekuus LIOP. Ilpeamernas komtekuust «Pusuka»

http://school-collection.edu.ru/collection EcrecTtBeHHO-Hay4YHbBIE SKCIIEPUMEHTHI - DHU3UKA:
Komnekuus Poccuiickoro o011eo0pa3oBaTeabHOr0 MopTaia

http://experiment.edu.ru OTkpsIThIil KOIUIeK: DU3nKa

http://www.physics.ru DeMeHTbI: TOMYJSIPHBIH CalT 0 GyHIAMEHTAIBHOM HayKe
http://www. elementy. ru Beeaenne B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru

BuptyanbHblii MeToanueckuil kaOUHeT yuuTtesst GU3UKU U aCTPOHOMUHU

http://www.gomulina.orc.ru BupTyasbHsiii puzmar-kiacc: 00IIEropoacKoi caiiT capaTOBCKHX
YUHUTENIEH

http://www.fizmatklass.ru BupryanbHsiii poH/ eCTECTBEHHO-HAYYHBIX U HAYYHO-TEXHUUECKUX
abdexToB «IhdexTuBHAS PU3HKA»

http://www effects.ru T'azera «®usuka» U3narensckoro goma «IlepBoe ceHTAOPS»
http://fiz.1september.ru EctecTBeHHO-Hay4YHas 1IKOJa TOMCKOIO MOJIUTEXHUIECKOTO
YHUBEpPCHTETA

http://ens.tpu.ru 3anumarensHas pU3MKa B BOIPOCax U 0TBeTax: caiit B. Enbkuna
http://elkin52.narod.ru 3aounas ecrecTBeHHO-Hay4Has 1kona (KpacHospck): yueOHbIe
MaTepualibl 0 (PU3HMKE IS ITIKOJIHHUKOB

http://www.zensh.ru 3ao4nas ¢pu3nKo-mMaTeMaTudeckas Kojga TOMCKOTO rocy1apcTBEHHOTO
YHUBEPCHUTETA

http://ido.tsu.ru/schools/physmat 3aounas ¢usuko-rexuudeckas mkona mpu MOTU
http://www.school.mipt.ru Mudopmaruka u ¢pusuka: cat yuanutens Guznuku u napopmatuku 3.3.
[ITakypoBa

http://teach-shzz.narod.ru MudopmannoHHble TEXHOJIOTUH B ITpenogaBanun Gu3uku: cait M1.51.
PunumnmnoBou

http://ifilip.narod.ru MuadopmannoHHbie TEXHOJOTHH HA Ypokax (usuku. HTepakTHBHAS
AHUMAITHSI

http://somit.ru Marepuer-mMecTo dusnka

http://ivsu.ivanovo.ac.ru/phys Kagenpa ¢pusrki MOCKOBCKOTO HHCTUTYTA OTKPBITOTO
o00pazoBaHUs

http://fizkaf.narod.ru Ksant: Hay4HO-IOMyIsIpHBINA PU3HKO-MaTEeMaTHYECKUAHN JKypHA
http://kvant.mccme.ru Kiacc!nas ¢usuka: cait yunrens pusuku E.A. baxgunoi
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http://class-fizika.narod.ru Konmenmun COBpeMEHHOTO €CTECTBO3HAHUS: dJICKTPOHHBIN yUeOHUK
http://nrc.edu.ru/est Jlabopatopust o0y4enust pusuku u acrponomun UCMO PAO
http://physics.ioso.ru Jlaypeatsl HOOeIeBCKOM MpeMuH 110 (HU3HKE

http://n-t.ru/nl/fz Marepuanst kadpenpsr obieit puznku MI'Y um. M.B. JlomoHOCOBa: yueOHbIC
1ocoOusi, GU3MIECKHUI PAKTUKYM, BHJICO- M KOMITBIOTEPHBIC JEMOHCTPAIIMN
http://genphys.phys.msu.ruMarepuans! pusndeckoro daxyiabrera Cankr-IleTepOyprckoro
rOCyJIapCTBEHHOT'O YHUBEPCHTETA

http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuy GU3N4ecKuX 3KCIIEPUMEHTOB
http://demo.home.nov.ru O6pasoBatensabie Matepuaibl Mo ¢usuke DTU um. A.D. Uodde
http://edu.ioffe.ru/edu O6yuaromue TpexypoBHeBbIie TecThI 10 (usuke: caiiT B.1. Perensmana
http://www.physics-regelman.comOHmaitH-ipeoOpa30BaTelb ¢IUHUL U3MEPEHHUS

http://www. decoder.ru ITopran ecrecTBeHHBIX Hayk: Du3MKa
http://www.e-science.ru/physics ITpoekt AFPortal.ru: actpodu3uueckuii moprai

http://www. afportal.ru [Tpoekt «Bcst dpuzmkar»

http://www fizika.asvu.ru Pemenus 3a1a4 u3 yueOHUKOB 110 pusnke

http://www. irodov. nm.ru Caiit npakTrkyoiero ¢gusuka: npemnonasarensd ¢pusnku W.1.
Bapnamona

http://metod-f.narod.ru CamorecTupoBanue MIKOJIBHUKOB 7-11 KJIaCCOB M aOUTYPUEHTOB IO
busuke

http://barsic.spbu.ru/wwwi/tests TepmoarHamMuka: 3J€KTPOHHBIH y4eOHHK 1O HUUKE
http://fn.bmstu.ru/phys/bib/I-NET Ypoku o MonekyasipHoi hU3UKe

http://marklv. narod.ru/mkt ®usukam — npenoaBaTensM U CTyJICHTaM
http://teachmen.csu.ru®usuka B aHUMALUAX

http://physics.nad.ru ®u3uka B mpe3eHTanusIx

http://presfiz.narod.ru ®usuka B mkosne: cadt M.b. JIbBoBCKOro

http://gannalv.narod.ru/fiz ®u3uka BOKpyr Hac

http://physics03.narod.ru dusuka 1is Bcex: 3agauu Mo GU3UKE ¢ PEIICHUSIMU
http://fizzzika.narod.ru ®usuka ais yaureneit: caiit B.H. EropoBoit

http://fisika.home.nov.ru ®usmka cTyaeHTaM U MIKOJIBHUKAM: 00pa3oBaTeIbHbIN MpoekT A.H.
Bapruna

http://www.vargin.mephi.ru ®usuka.py: Caift i y4amuxcs 1 npenogasarenieit Gpu3uku
http://www fizika.ru ®u3ukomIr: B mOMOIIs HAYXHAIIEMY QU3HUKY
http://physicomp.lipetsk.ru XabapoBckas kpaeBasi HU3MKO-MaTEMaTHUECKas [IKOJIA
http://www.khspu.ru/~khpms IlIkonsHast pusuka 11 yautesaen U yaeHuKoB: caut A.JI.
CaxoBuua

http://www alsak.ru Sinepuas pusuka B UnTepHere

http://nuclphys.sinp.msu.ru Onumnuane! o ¢pusuke Beepoccuiickas onuMITnana IIKOJIbHUKOB
no usuke

http://phys.rusolymp.ru JIlucraHuimoHHas OJMMITHAIA IO (U3UKE - TEIEKOMMYHUKAITHOHHBIN

00pa3oBaTeNbHbII POEKT

http://www.edu.yar.ru/russian/projects/predmets/physics JlncraHIIMOHHBIE SBPHCTUYECKHUE
OJIMMITUABI IO (pu3HKe

http://www eidos.ru/olymp/physics MockoBckasi perioHalibHasi OJIMMITHA/IA IKOJIbHUKOB 110
busuke
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