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KomaecTBo yacoB 1o y4e6HOMY IIaHy

BCEro 2 YJaca B I'o; B HEIEIIO i gaca

IInanupoBaHme COCTABIIEHO HA OCHOBE: [IIaHHPOBAHME COCTABIIEHO HA ocHoBe CTaHIapThl BTOPOro mokojeHus. Paboueii
nporpammel. Pusuka. 7 — 9 kmaccel: yuebHo - MeToauueckoe nocobue/ coct. E.H. TuxoHoBa. — 2 — e U31., crepeotrn. — M.: JIpoda,
2015. IIporpamMMel OCHOBHOTO 0611ero 06pazopanus. Pusmka. 9 Kiace (ABTOPEL: H.C.Ilypeunesa, H.E.Baxeesckas, B.M. Yapyrun).

YueOHuK «Dusnka. 9 KiLy, aBTopsl ITypeinesa H.C., Baxxeesckas H.E., Yapyrun B.M. (M. JIpoda, 2021 r.), peKOMeH10BaH
MunncrepcTBOM 06pa3oBaHus U HayKu PD

(Ha3BaHue, aBTOP, roJi H3J1aHHs, KEM PEKOMEHI0BAHO)

Pabou4yto nporpamMmy cocraBuimm zzez/ IIlaposa E.B.




IMosicuuTeIBLHAS 3aIMCKA

Pabouas npoepamma mo ¢usuke s 7 Kiacca OCHOBHOHM WIKOJBI paspabomaHa 6 COOMEemcmeuu co CredyiouwuMu HOPMAmueHO-npaso8bimu

OOKYyMeHmamu.

1. PaGouas nmporpamma cOCTaBJ€Ha B COOTBETCTBHH CO CIEIYIOUIMMHA HOPMATUBHO-TIPABOBBIMH JJOKYMEHTAMHU:

2. 3akoHa P® «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No273-D3

3. ®denepanbHBIN TOCYAAPCTBEHHBIN 00pa30BaTENbHBINA CTaHAAPT OCHOBHOTO 0011ero oopasoBanus (IIpuka3s Munmncrepcrsa oopazoBanust u Hayku PO ot
17 nexadps 2010r. Ne1897 «O06 yTBepx)aeHuU heaepalbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 00IIero 0Opa3oBaHus)

4. Tlpukaz Munobpnayku Poccun ot 31.12.2015 Nel1577 «O BHeceHUr 3MEeHEHUH B (efepaibHbIi TOCYIapCTBEHHBIN 00pa30BaTebHBINA CTAHIAPT
OCHOBHOT0 00111eT0 00pa30BaHMusl, YyTBEPKICHHBIN MTPUKa30M MuUHHUCTEpCTBA 0Opa3oBaHus u Hayku Poccuiickoit deneparuu ot 17 nexadbps 2010r.
Nel897»

5. INIPUMEPHAS OCHOBHAS OBPA30OBATEJIBHAA ITPOTPAMMA OCHOBHOI'O OBHIET'O OBPA3OBAHUA/OAOBPEHA pemenuem
denepanbHOro yueOHO- METOINIeCKOro 00beAMHEeHUS 110 001eMy oopaszoBanuto (Oxodpena pemenuem ot 08.04.2015, mporokon Nel/15 (B penakmum
nporokoina Ne 1/20 ot 04.02.2020) ) Fgosreestr.ru

6. denepanbHblii nepeveHs yaeOHUKOB Ha 2022-2023 yueOHslii roa, yrBepka¢uubiii [Ipukasom Munmnpocsemenust Poccun Ne 254 ot 20 mas 2020 . ¢
u3MeHenusamu ot 23.12.2020 (yrBepskaeHsl mpukazoM Munnpocsemenus Poccun Ne 766).

7. OcHoBHas 00pa3zoBaTebHasl MPOrpaMMa OCHOBHOTO o0miero oopazoBanus MBOY rumuazuu Ned44 um. [leera B.H. r. YibssHoBCKa

8. ®wusuka. 7 — 9 knaccel. (Paboune nmporpammel. @usnka. 7 — 9 kiaccel: yaeOHO — MeToanueckoe nocoodue / coct. E. H. Tuxonosa. — crepeotun. — M.:

Tpoda, 2016. — 398, (2)c.).

ITporpamma cooTBeTcTBYeET yueOHUKY: «®Pusuka. 9 ki.», aropsl [lypeimena H.C., Baxxeesckas H.E. (M. [lpoda, 2019 r.)

CornacHo yueOHOMY IJIaHY Ha U3y4eHHE (PU3HKK OTBOAUTCS B 9 kitacce 99 4 B roa/ 2 4 B HeneNo Uit 0053aTeNIbHOTO n3y4deHust Kypca «Dusukay, u3 KOTOPBIX
87 1 cocraBnsier nHBapuaHTHas 4acTh. OctaBmuecs 12 4 aBTOpbI pabouux MPOorpaMM MOTYT MCIIOJIb30BaTh B KAUeCTBE pe3epBa BpEMEHH (KOTUYECTBO
KOHTPOJBHBIX paboT - 9, mabopaTopHbIX paboT - 6, mpakTH4ecKuX padot - 0). JlaHHOE TemaTHUecKoe TIaHWPOBAHKE AAANTUPOBAHO ISl AUCTAHIIMOHHOTO
o0OyueHusl.

Cpoxk peanuszanuu pabodei mporpamMmsl 1 ro.



Temamuueckoe nianupoganue 0Jis 00yueHus 8 9 Kiacce moxicem Oblmb COCMABIEHO U3 pacuéma 3 u 6 Heoenro. JlanHoe memamuyeckoe niaHuposanue
aoanmuposano 0Jis1 OUCMAHYUOHHO20 00YYeHUs.

Lenu usyyenus ¢usuxu B 9 xacce OCHOBHOM HIKOJIBI CIICAYIOIINE:
*pa3BUTHUE UHTEPECOB U CIIOCOOHOCTEH yJallluXcsi Ha OCHOBE Mepejayl UM 3HAHUM U OIbITA MO3HABATEIILHOM U TBOPUECKOM I€ATENbHOCTH;
*TIOHMMAaHUE YJAIIUMHUCS CMBICTIAa OCHOBHBIX HAYYHBIX MMOHITHIA U 3aKOHOB (PM3UKH, B3AaMMOCBSI3H MEXIY HUMU;

*¢opMUpOBaHUE y yUalIUXCS MPEICTABICHUH 0 PU3NYECKOM KapTUHE MUPA.

,ZZOCW!MJ!C@HM@ 9TUX L;efzeﬁ obecneyusaemcs pewernuem CICAYIIUuX 3a0a4.
*3HAKOMCTBO y4dalluXxcs ¢ MCTOAOM HAYYHOI'O IMO3HAHUA U METOJaMH UCCIICAOBAHUA 00BEKTOB U SBJIICHUH IIpHUPOABI;

*[IpHOOpeTEHE alMMUCS 3HAHUN 0 MEXaHUUYECKHX, TEIIOBBIX, SJIEKTPOMAarHUTHBIX U KBAHTOBBIX SBJICHUIX, (PU3NYECCKUX BEIIMUMHAX, XapaKTEPU3YIOIIUX
> 3 5 2
OTH SABJICHUAA,

'(I)OpMI/IpOBaHI/IC Y ydalumuxcd YMCHI/Iﬁ Ha6J'II-OI[aTI:> TMPUPOAHLBIC ABJICHUS U BBIIIOJIHATDH OIIBITHI, J'Ia60paT0pHBIe pa6OTLI 1 OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUSA C
HCIOJIb30OBAHHUEM U3MCPUTCIIbHBIX HpI/I60pOB, IIAPOKO MPUMCHACMBIX B HpaKTI/I‘IeCKOﬁ KHN3HH,

'(I)OpMI/IpOBaHI/Ie Yy ydJamuxcd eCTeCTBCHHO'HaquOﬁ rpaMOTHOCTH, T.C. CIIOCOOHOCTH YEJIOBEKA 3aHUMAaTh AKTUBHYIO I'PAKIAHCKYIO ITO3UIIUTIO ITO BOIIPOCAM,
CBA3aHHLIM C €CTCCTBCHHO-HAYYHBIMU UJICSIMU.

*OBJIAACHUC YYallITUMHCA TAKUMU O6H_IeHayLIHI>IMI/I IMNOHATHAMU, KAK IIPUPOAHOC ABJICHHUEC, DMITUPUYCCKU YCTaHOBHeHHBIﬁ (I)aKT, np06neMa, rumnoTe3a,
TCOpCTI/I‘-ICCKI/Iﬁ BBIBOJI, PE3YJILTAT 3KCHCpHMCHT3JILHOI>i IIPOBCPKU;

*[IOHMMAaHUE YYaIIUMUCS OTIIMYUM HAyYHBIX JAHHBIX OT HENPOBEPEHHONW MH(POPMALINH, IEHHOCTH HAYKH ISl yOBIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX
U KyJbTYPHBIX IOTPEOHOCTEN YeTI0BeKa.



Yuebnuiti mamepuan CKOHIICHTPUPOBAH BOKPYT OCHOBHBIX (DH3NYECKUX TEOPUIA:

e 3aKOHBI MEXaHUKHU.

e MexaHn4yeckue KoieOaHus ¥ BOJIHBI.

e DIeKTpOMarHUTHHIE KOJIEOaHHUS U BOJIHBI.
e DIIeMEHTHI KBAHTOBOW (DU3UKHU.

e Bcenennas.

B coneprkanue mporpaMMbl BKIIOYEH MaTepHall, Ha OCHOBE U3YUYEHHUS KOTOPOTO YYalllUecs OBJIAJEBAIOT MemoOamu usydenus IPUPOAbl — meopemuyeckum
U SKCnepumMeHmanbHuiM. J11s OBIaieHns TeOPETUIECKUM METOI0M OpTaHu3yeTcs paboTa ¢ 0000IIEHHBIMU TIIaHAMU U3yUeHUs (PU3MUECKUX MOHATUH —
(hU3UYECKUX SABJICHUHN, PU3HMYECKUX BEIIMYMH, (PU3UYECKUX MPUOOPOB, 3aKOHOB M Teopuid. OBIaCHUIO SIKCIIEPUMEHTAIBHBIM METOI0M ITO3HAHUS
CHOCOOCTBYIOT CHEIIMANILHBIEC 3aHITHSI 10 BBIIIOJIHEHUIO SKCIIEPUMEHTAIbHBIX 3aJaHUii, HA OCHOBE KOTOPBIX (DOPMHUPYIOTCS MPAKTUYECKUE YMEHUS: IPOBOIUTH
HaOJI0ICHUS, TNIAHUPOBATH U BBIIIOJHATH MTPOCTEHINNE YIKCIIEPUMEHTHI, U3MEPATh (U3MUECKHUE BEJTMYUHEI, JIEJIaTh BEIBOJIBI HA OCHOBE IKCIIEPUMEHTAITBHBIX
JTAaHHBIX.

JU1s IpaKTUYECKUX 3aHATUI UCIIOIb3YIOTCS 8apuamusHbvle METObl: B 3aBUCMOCTH OT Y4EOHBIX BO3MOKHOCTEN yUalIUXCsl IPUMEHSIOTCS
PENpPOAYKTUBHBIE SKCIIEPUMEHTANIbHBIE 33/1aHU (TI0 MHCTPYKLMH, ONTMCAHUIO) U 33JaHUS UCCIIEI0BATENIbCKOIO XapakTepa.

ITo xaxkmoit Teme YKa3bIBAOTCA DKCIICPUMCHTAJIBHBIC 3aJlaHH, na60paT0pHHe pa6OTLI, Ha OCHOBC KOTOPBIX (bOpMPIpyTOTCH MPAKTUYCCKUC YMCHUS:
IMpOBOIUTDH Ha6J'IIOI[eHI/IH, IJIaHUPOBATH U BBIIIOJIHATDH HpOCTeI\/’IH_II/Ie 9KCIICPUMCHTBI, U3MEPATH (I)I/I3I/I‘{eCKI/IC BCJIIMYHHLI, ICJIaTh BBIBOAbI HA OCHOBC
OKCIICPUMCHTAJIbHBIX JAHHBIX.

ITporiecc 0OyueHHs OpraHu3yeTcs ¢ Y4ETOM Lielel U coiepKaHusl IPOrpaMMbl, Ha CHCTEMHO — JIeSITeIbHOCTHOM ocHOBe. [lo10uparoTcs Takue MeTo/bl,
KaK Habnooenue u onucanue N3y4aeMblX IBICHUN, 00bsACHe e ITUX SIBICHUM; usmepenue GU3NUECKUX BEIUYHMH; NIAGHUPOBAHUE U NPOBEOeHUE NPOCIetUUX
ONbIMOB U IKCNEPUMEHMATILHBLX UCCAe008aHUL TIO BBISIBJICHUIO 3aBUCUMOCTEN MEX1y H3y4aeMbIMH (PU3MUYECKUMH BETMYMHAMU, 00pabomKe TIOITYyYeHHbBIX B
XO0JI€ UCCIIEOBAHUN pe3)ibmamoa.

Memoovl u cpedcmea O6yll€HZ/l}Z OPHUCHTHPOBAHLI HA OBJIAICHUC YHAIIUMUCA YHUBCPCAJIbHBIMU y‘-IC6HBIMI/I JIEUCTBUSAMU U criocobamMu ACATCIIBHOCTH,
KOTOPBIC IMTO3BOJIAT yUalllUMCs p33p36aTI)IBaTI) npoexmal, OCYIECCTBIIATb nOUCK qubopMauuu u ee anajius, a TakxKe O6H.[I/IX YMeHI/Iﬁ AJI €ECTCCTBEHHOHAYYHBIX
AUCHUILUINH — nOCMAHOBKA IKCnepumenmad, npoee()eHue uccnedo8anull.

Dopmbl opeanuzayuy NO3HABAMENbHOU OesamelbHOCmY YYAIIUXCsl TOJOUPAIOTCS B COOTBETCTBUH C LIEISIMH, COIEP)KaHUEM, METOJaMH 00yUYeHMUs,
y4eOHBIMU BO3MOKHOCTSIMU M YpOBHEM C(OPMUPOBAHHOCTH MO3HABATENBHBIX cllocoOHOCTel yuanuxcsd. [Ipenanourenue otaaercs cienyomum Gopmam



paboTHI: camocmoamenvras paboma Haa TEOPETHISCKUM MaTEPHAIOM O 000OIIEHHBIM TIJIaHaM ACSITEIBHOCTH; paboma 6 epynnax 1mo pa3padoTKe MpoeKTa,
BBITTOJIHEHUIO SKCIIEPUMEHTAITLHBIX 33JIJaHHi, PEIICHUIO 33]1a4; 3auuma npoekmos, MyoIInMIHOe MPEICTaBICHUE PE3yIbTaTOB UCCIICOBAHU, NX
apryMEHTHPOBaHHOE 0OOOCHOBAHUE H JIP.

IIpeomemnvie pe3ynomamsl 0C80EHUA NPOSPAMMbBL NO husuKe K KoHyy ooyuenus 6 9 kiacce:
[IpenmeTHbIe pe3ynbTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPaXKaTh CYOPMHUPOBAHHOCTD y O0yUYAIOIIUXCSl YMEHUI:

MCTOJIB30BATh MOHATHS: CUCTEMA OTCUETa, MaTepUalibHAs TOYKA, TPACKTOPHS, OTHOCUTEILHOCTh MEXaHHUECKOTO ABKEHHUS, Aeopmarus (yrpyras,
IUIACTUYECKAas ), TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TSKECTH, aDCOIIOTHO TBEPJIOE TENO, LIEHTP TSHKECTU TBEPIOTO
TeJa, paBHOBECHE, MEXaHUYECKHE KOJICOAHUs M BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK, dJCKTPOMAarHUTHBIC BOJHBI, IIIKaJIa SJIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30pPYKOCTh U AATTbHO30PKOCTD, CIIEKTPBI UCITYCKAaHUS M TIOTJIOIIEHHSI, alb(a, 6eTa- 1 TaMMa-u3ITydeHH s, U30TOIIbI, s/IEpHAst SJHEPreTHKa,

pa3nuyath sBJICHUsS (PaBHOMEPHOE U HEpAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE, PABHOYCKOPEHHOE PSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE TIaIEHHE TeT,
PaBHOMEPHOE JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJIEHCTBHE TN, PEAKTUBHOE IBUKEHHUE, KOJeOaTelbHOE ABMKEHNE (3aTyXatoIINe U BbIHYK/ICHHbIE
Kosie0aHus1), pe30HAHC, BOJIHOBOE JIBUKEHHE, OTPAXKEHUE 3BYKa, IPSIMOJIMHEHHOE paclpoCcTpaHeHHe, OTPaKEHHUE U MPEIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE
OTpa)KECHHE CBETA, Pa3JIOKEHHE OEJIOro CBETa B CHEKTP M CIOXKEHHE CIIEKTPAIbHBIX LIBETOB, AUCIIEPCUs CBETA, €CTECTBEHHAs PaHMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa U3IYUYEHUS ) [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe
SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBJICHUN B OKpY’KaroIleM MHpe (B TOM Yucie (Pu3nYecKHe SBJICHUS B IPUPO/IE: IPUIUBHI U OTIIMBHI,
IBYKEeHME M1aHeT COJTHEYHOUW CUCTEMBI, PEaKTUBHOE JABM)KEHUE )KUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSCEHUE, CEHICMUYECKHE BOJIHBI,
IlyHaMH, 9X0, LIBE€Ta TeJ, ONTUYECKUE SIBICHUS B IPUPOJIE, OMOJIOrHUECKOe AEUCTBUE BUJUMOTI0, YIbTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4eHHl,
€CTECTBEHHBIN paJl0aKTUBHbBIN (POH, KOCMUYECKHE JTy4YH, PaAMOAKTUBHOE U3JIy4€HHUE TPUPOIHBIX MUHEPAJIOB, JICHCTBIE PaAMOAKTUBHBIX U3ITy4YeHHUH Ha
OpraHM3M YeJIOBeKa), IPU STOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBIICHUI;

OIMCHIBATh U3yUECHHBIE CBOMCTBA Te U (PM3NYECKUE SBICHUS, UCIIONb3Ys (pr3nUecKre BeIMUUHBI (CPeIHIS 1 MTHOBEHHAs: CKOPOCTh Tella P HEpaBHOMEPHOM
IBM)KEHUH, YCKOPEHUE, IepEeMEILEHUE, YTk, YIII0Bas CKOPOCTh, CUJIa TPEHUS, CUJIAa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MajieHus, BEC Tela,
UMITYJIBC TeJa, UMITYJIbC CUJIBI, MEXaHUYEeCKasi paboTa U MOIIHOCTb, OTEHIIMAIbHASI SHEPTUs Tella, MOJHATOr0 HaJl TOBEPXHOCTHIO 3eMJIU, TOTEHI[MAJIbHAS
SHEPTHs CKATOM NMPYKUHBI, KHHETUYECKasi SHEPTUs, TI0JIHAS MEXaHWYecKasi SHEPTUs, NEepUO U YacToTa KoJeOaHU, AJIMHA BOJIHBL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMIIEHHSI CPeJibl), IPU OMUCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOIb3yEMbIX BETUYUH, 0003HAUECHUS U
eIMHUIIB! (PU3UYECKUX BEJTMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY C IPYTMMHU BEIUYMHAMU, CTPOUTH IPaUKU U3YIEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYNH;



XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIOJB3YS 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI
CYIEPIO3UIMH CUJI, IPUHIIUIT OTHOCUTENIbHOCTH ["anuies, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U IPEJIOMJICHUS CBETa, 3aKOHBI
COXPaHEHHUS 3apsAI0BOI0 U MAaCCOBOT'O YHCEN MPH SACPHBIX PEAKIHUSIX, IPU 3TOM (GOPMYIUPOBATH 3aKOH U 3alIUCHIBATH €M0 MATEMAaTHYECKOE BHIPAKEHUE;

OOBSICHATH (PU3UUECKUE NPOLIECCHl M CBOMCTBA TEJl, B TOM YMCJIE U B KOHTEKCTE CUTYALMI IPAaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BbISABIIATh
IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHUECKHUX I1aroB ¢ UCII0JIb30BaHUEM 2—3 N3YyUYEHHBIX CBOMCTBA (U3NUECKUX SIBICHUMH,
(bU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemats pacyéTHbIe 3a7auu (ONMUparonIrecs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOJIb3Ysl 3aKOHBI U (OPMYJIbL, CBA3BIBAIONINE (DU3HMUECKHUE BEJIMUMHBI: HA OCHOBE
aHaJIM3a yCIIOBUS 3aJ]aui 3alHMChIBAaTh KPATKOE YCIOBHE, BBIBIISATH HEIOCTAIONINE WM N30BITOYHbBIE IaHHbIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMbIE
JUTs peLIeHus1, TPOBOJIUTH PACU€Thl M OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAUCHUSI PU3NUECKON BEIIMUMHBIL;

pacmno3HaBaTh Npo0IeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIH PU3UIECKUX METOI0OB, UCIIOJIb3Ys OMKMCAHUE UCCIIEIOBAHUS, BBIICTSAThH MPOBEPSIEMOE
MIPEINOJIOKEHHE, OLICHUBATh IPABHIILHOCTD MOPSJIKA MTPOBEICHUS UCCIIEAOBAHUS, TPOBOAUTDH BBIBOJIbI, HHTEPIPETUPOBATH PE3YNIbTAaThl HAOMIOIEHUN U
OIIBITOB;

IIPOBOJIUTH ONBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBJICHUN WM (PU3MUECKUX CBOMCTB Tell (M3y4eHUe BTOPOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHsl SHEPI U,
3aBHCUMOCTb NEpHOa KoJeOaHUH NPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTHU NMPYKHUHBI M HE3aBUCUMOCTb OT aMILJIUTY/Ibl MaJbIX KOJI€OaHUH,
MPSIMOJIMHEIHOE pacTpoCTpaHEHHE CBETA, Pa3NIOKEHHE OETIOro CBETA B CIEKTP, H3yYEHHE CBOMCTB M300paKeHUS B INIOCKOM 3epKajie U CBOWCTB N300paKEHHS
npeaMeTa B COOMparoIei InH3e, HaOJI0IeHNE CIUIONTHBIX U IMHEHYaThIX CIIEKTPOB M3ITyYEeHHUs): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa 000pyAOBaHUSs, OMIMCHIBATE X0 OTBITA U €T0 PE3YIbTAThI, (POPMYIHPOBATH BHIBOJIBI,

MIPOBOIMTH MTPU HEOOXOJUMOCTH CEPHIO TIPSIMBIX U3MEPEHUH, OTIPEICIIss CPeIHee 3HAUCHHUE U3MEPSIEMOU BeTMIHHBI (POKYCHOE paccTOSTHUE COOMpATOIIei
JIMH3BI), 000CHOBBIBAThH BHIOOP CIoc00a u3MepeHus (M3MEepUTEIHLHOTO TPHdopa);

IMPOBOAWUTH UCCIICAOBAHNE 3aBUCHUMOCTEi (1)H31/I‘ICCKI/IX BCJIMYHH C UCITOJIb30BAHUCM ITPAMBIX I/ISMepeHI/IfI (3aBI/ICI/IMOCTI> IIyTH OT BpEMCHHU IIPU
PaBHOYCKOPCHHOM JIBUKCHHUHU 0e3 HavaIbHOMI CKOpOCTH, II€pHUOJa KOJIe0aHUI MaTeMaTUYeCKOr0 MasTHHKA OT JAJIMHBI HUTHU, 3aBUCUMOCTH yTJIa OTPAKCHUA
CBCTa OT yTJia MaaACHUA U yrijia IpCIOMIICHHA OT yIjia Ha)IeHI/IH)I IJIAaHUPOBATDh UCCIICOOBAHUE, CAMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (bHKCHpOBaTI) PE3YIbTATHI
HOHy‘IeHHOﬁ 3aBHCHUMOCTH CbI/ISI/I‘—IeCKI/IX BCJINYMH B BUJC Ta6J'II/IH n l"pa(bI/IKOB, IMPOBOAMTE BBIBOJBI ITO PE3YyJIbTaTaM UCCIICAOBAHUAA,

MIPOBOAUTH KOCBEHHbIE U3MepeHUs (U3NUYECKUX BETMYHMH (CPEIHSS CKOPOCTh U YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHKEHHUH, YCKOPEHHE CBOOOIHOTO
NaJeHUs, KECTKOCTh MPYKUHBI, KOOPPUIIMEHT TPEHUSI CKOJIbKEHUSI, MEXaHU4YecKasi padoTa U MOIIHOCTb, YaCTOTa U MEPHOJ] KOJIeOaHU MaTEMaTHUECKOTo 1
MPYXKUHHOTO MasiTHUKOB, ONTHYECKasi CUjia COOMparolel JINH3bI, paJOaKTUBHbBIN ()OH): IUIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIIOJIHATh U3MEPEHUS, CIIENYs IPEMIOKECHHON HHCTPYKLIUH, BBIYUCIIATh 3HAYCHUE BEIMYMHBI U aHATIM3UPOBATh IIOJIyYEHHBIE PE3YJIBTATHI C YYETOM
3aIaHHOM MTOTPELIHOCTH U3MEPEHUN;



coOJro1aTh MpaBuiia TEXHUKK O€30MaCHOCTH MpHU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHHEM;

pa3inydaTb OCHOBHBIC IIPU3HAKHU U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MO,I[GJ'IGﬁZ MaTCpHraJibHas TOYKaA, a0COJIFOTHO TBépI[OG TCJO, TOYCYHBIN UCTOYHHUK CBCTa, JIY4, TOHKasd
JIMH34, IIJIaHETapHasd MOACIIb aTOMAa, HYKJIOHHasd MOACJIb aTOMHOTO A1pa,

XapaKTCPU30BaTh NPHUHIUIILI l[ef/'ICTBI/ISI HN3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB C UCIIOJIB30BAHHUECM HUX OIIMCAaHHA (B TOM YHCJIC: CIUAOMCTP, AATYUKU
IMOJIOKCHMS, PACCTOSAHHUA U YCKOPEHUSA, paKETa, 5X0JIOT, OYKH, IICPUCKOII, (bOToannapaT, OIITUYCCKUE CBETOBO/bI, CIICKTPOCKOII, JO3UMETP, KaMepa BI/IJ'IBCOHa),
HCITIOJIb3Ys 3HAHUA O CBOMCTBax (l)I/I3I/I‘IeCKI/IX SIBIICHUH U H606X0,I[I/IMBI€ (bPI?»PI‘ICCKI/IC 3aKOHOMECPHOCTH,

MCIOJIB30BATh CXEMBI M CXeMAaTUYHbIE PUCYHKH N3YUYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPHUTEIBHBIX IPUOOPOB M TEXHOJIOTHIECKUX MTPOLECCOB MPH
peleHnH y4eOHONPaKTUUECKUX 3a]a4, ONTHUECKUE CXEMBbI JUIsl TOCTPOSHHSI H300pakeHH B IUIOCKOM 3epKajle M cOOMparoLet InH3e;

MIPUBOJIUTH TIPUMEPHI (HAXOAUTH HHPOPMAITUIO O TPUMEPaXx ) MPAKTHISCKOTO UCTIONB30BaHUs (PU3UUYCCKUX 3HAHHIA B MTOBCEHEBHOM KH3HH ISl 00€ CIICUCHHUS
0€30MMacHOCTH P OOpAICHUH ¢ TPUOOPAMHU U TEXHUYCCKHUMH YCTPONCTBAMHE, COXPAHCHHSI 3JI0POBbS U COOTIOICHHSI HOPM SKOJIOTHYECKOTO ITOBEACHHS B
OKpY’Karolllel Cpee;

OCYIIECTBIATH MOUCK HH(popMaru B IHTEpHETE, CaMOCTOATENBHO (POPMYIHPYS IIOMCKOBBIH 3a1poc, HAXOUTh MTyTH OMPEIeNICHHs TOCTOBEPHOCTH
MOJIy4eHHOM HH(pOpMaIMK HAa OCHOBE UMEIOLIMXCS 3HAHUN U JJOTIOJHUTEIbHBIX UCTOYHUKOB,;

MCIOJIb30BaTh MIPU BHIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHOMOMYJISPHYIO JIUTEPATypy, CIpaBOYHbIE MaTepUabl, pecypchbl cetu HTepHeT, BiaaeTh NpuéMamMu
KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALIMU U3 HECKOJIIBKUX HCTOYHUKOB, ITYOJMYHO IPEICTABISITh PE3YJIbTATh
MIPOEKTHOM WJIM UCCIIE0BATENBCKON IEATEIbHOCTH, IIPH 3TOM IPAMOTHO HMCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT U3y4yaeMoro paszena pU3uku u
COIIPOBOKAATh BBICTYIICHHUE MPE3EHTALMEN C y4ETOM 0COOEHHOCTEN ayTUTOPUU O0yHarOIUXCA.

Memanpeomemnvimu pesynromamamu 00yueHus: ¢puzuke B OCHOBHOMH IIKOJIE SABIISIOTCS:

*OBJIAICHHUEC HaBbIKaMHU CaMOCTOATCIBHOT'O an/I06peTeHm[ HOBBIX 3HaHHf/’I, opraHu3anuu y‘IG6HOI>i JACATCIBbHOCTHU, TOCTAHOBKHU ueneﬁ, IJIaHUPOBAaHM,
CAMOKOHTPOJIA 1 OUCHKHU PE3YJIbTATOB CBOCH ACATCIIBHOCTH, YMCHUAMM NPCABUACTD BO3SMOXKHBIC PE3YJIbTATEI CBOUX ﬂeﬁCTBHﬁ;

*TIOHMMaHUE Pa3UYHid MEXKIY UCXOJAHBIMU (paKTaMH U TUTIOTE3aMU I UX OOBSICHEHHU S, TEOPETHUECKUMU MOJISISIMU U PealIbHBIMH 0ObEKTaMU, OBJIA/ICHUE
YHHUBEpPCAJIbHBIMU yU4€OHBIMU JEHCTBUSAMH HA MIPUMEpaxX FUIOTE3 sl 0ObSICHEHUS U3BECTHBIX (DaKTOB M 3KCIIEPUMEHTAIbHOM MPOBEPKH BBIJIBUTAEMBIX
TUTIOTE3, pa3pabOTKH TEOPETHUECKUX MOJIEIICH MPOIIECCOB WIIH SIBICHHUIA;



*opMHpPOBaHNE YMEHUW BOCIIPUHUMATD, TIepepadaThIBaTh U MPEABIBILITE HHGOPMAIIHIO B CJIOBECHOM, 00pa3HOl, CUMBOJIMYECKOM (opMax, aHAIU3UPOBATh U
nepepadaThIBaTh MOJYYCHHYIO HH(POPMAIIUIO B COOTBETCTBHHU C IIOCTABJICHHBIMH 33]Ja4aMH, BBIJICIATh OCHOBHOE COJICPIKaHUE MPOYUTAHHOTO TEKCTa, HAXOIUTh
B HEM OTBETHI Ha MIOCTABIICHHBIE BOIIPOCHI M U3JIAraTh €ro;

'HpI/IO6peTeHI/Ie OIIbITa CaMOCTOATCIIBHOI'O ITIOMCKA, aHaJIn3a U 0T6opa I/IH(l)OpMaI_II/II/I C UCITIOJIB30BAHUEM PA3JIMYHBIX KCTOYHUKOB U HOBBIX I/IH(bopMaI_[I/IOHHBIX
TEXHOJIOTHI IJI1 pCIICHMS ITO3HABAaTCJIBHBIX 3a4a4,

*pPa3sBUTHUC MOHOJIOTHYECKOH 1 ,Z[HaJIOFI/I‘leCKOﬁ pe€un, YMCHU BbIpaKaTb CBOW MbICJIIU U CIIOCOOHOCTH BBICJTYIIHBATb CO6€C€I[HI/IK3, IIOHHUMAThb €Iro TOUKY
3pC€HU, IPHU3HABATh IIPABO APYIoro 4€jIOBEKa HAa HHOC MHCHUCE,

*OCBOCHHC ITPUECMOB JEUCTBUM B HECTAHAAPTHBIX CUTYyallUAX, OBJIAACHUC S9BPUCTUUCCKUMU METOJaMU PCIICHUA npo6neM;

‘q)OpMI/IpOBaHI/IC YMCHI/Iﬁ pa60TaTB B prnHC C BBIIIOJIHCHHUCM pa3.HI/I‘IHI)IX COIINAJIBHBIX poneﬁ, Hpe[[CTaBJI?[TI) 1 OTCTanBaTh CBOU B3TJISIABI U Y6C)KI[6HI/I$I, BCCTHU
JTMCKYCCHIO.

Pa6ouas nporpamma copMupoBaHa ¢ y4eToM padoyeil NporpaMMbl BOCIIUTAHMSA, IPH3BAHA 00€CIIEYUTh JOCTUKEHUE IUYHOCIHBIX PE3VIbMAMO8.
*c(hopMHUPOBAHHOCTH MMO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN ydaruxcs;

'Y6C)K,I[€‘HHOCTL B BO3MOJKHOCTH ITO3HAHUA TIPUPOJLI, B HeO6XOI[I/IMOCTI/I Pa3yMHOT'O UCTIOJIb30BAHU A JOCTHKEHUH HAayKu U TEXHOJIOTHUH JJIs1 JaJbHEMIIEro
Pa3BUTHA YCTIOBEUYECKOTI'O O6H_IeCTBa, YBaKCHHUC K TBOpIAM HAYKH U TEXHHUKHU, OTHOIICHUC K (l)I/I3I/IKe KakK 3JICMCHTY O6IJ.[C‘I€J'IOB€‘ICCKOI71 KYJIbTYPBI;

*CaMOCTOATCIIbHOCTD B HpI/I06p6TeHI/II/I HOBBIX 3HAHUU U MMPaAKTUYCCKUX YMCHHﬁ,
*TOTOBHOCTB K BBI60py JKU3HCHHOI'O IIYTHU B COOTBETCTBUH C COOCTBEHHBLIMHU HHTCPCCaMH 1 BO3BMOKHOCTAMMU,
*MOTHUBaUsA O6pa3OBaTeJ'H)HOI71 ACATCIIBHOCTH IKOJBHUKOB HAa OCHOBEC JINYHOCTHO OPHUECHTUPOBAHHOI'O ITOAX0A4A,

*(popMupoOBaHUE IEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEINI0, aBTOpPaM OTKPBITUH U U300peTeHu, pe3ysibTaTaM 00yueHHU .

Konmponw u oyenka pesynbmamos 0OCBOCHUs y4eOHON AUCHUIUIMHBI OCYIECTBISIETCS IPENO01aBaTeNIeM B IIPOLIECCe IPOBEAECHUS J1AOOPAaTOPHBIX padoT,
TECTUPOBAHUS, KOHTPOJIbHBIX paboT, AMArHOCTHUYECKHUX pabOT, a TAKKE BHIMOJIHEHHUS 00YyJaIOIIMMUCS MHIUBUAYATbHBIX 33/1aHUI, IPOEKTOB, UCCIIEI0BAaHUH,
CIOCOOHOCTH 00YYaIOLIerocs 3aHUMaTh aKTUBHYIO I'PaXKJaHCKYIO TO3HIIMIO IO BOIPOCAM, CBS3aHHBIM C €CTECTBEHHO-HAYYHBIMU UAEIMU ((PYyHKUHOHAIBHAS
€CTeCTBEHHO — HAyYHasi TPAMOTHOCTb).



Cooeparcanue npocpammoi
3aKOHBI MEXaHHKH.
Kunematuka

Mexannueckoe nBuxkenue. Tpaekropus. [IyTs — ckansipHas BennunHa. CKOpOCTh — BEKTOpHas BelrurnHa. Moy BeKTopa CKopocTH. PaBHOMEpHOE
npsMoJuHeHOe ABMkeHrne. OTHOCUTENbHOCTh MEXaHMYECKOro ABMKEeHUA. ['paduku 3aBUCIMOCTH IyTH ¥ MOAYJISl CKOPOCTU OT BPEMEHU JIBHKEHUSI.

yCKOpCHI/IC — BCKTOpHAasd BCIWYHHA. PaBHOYCKopeHHOC HpﬂMOJ’IHHCﬁHOG JBHMOXKCHUC. rpaq)HKH 3aBUCUMOCTH IIYTHU U MOAYJISL CKOPOCTU PaBHOYCKOPECHHOI'O
HpHMOHHHeﬁHOFO JABHXKCHHA OT BPECMCHU JABUIKCHUA. PaBHOMepHOC ABUIKCHUC 110 OKPYKHOCTH. HeHTpOCTpeMI/ITeHBHOG YCKOpPCHHUC.

Jlemoncmpayuu:
1. PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE.
2. CBoOogHOE MajieHue Ted.
3. PaBHOYCKOpEHHOE IPSIMOJIMHEUHOE ABUKEHUE.
4, PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.

Jlabopamopnvie pabomul u onvimoi:
1. HccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHENHOTO ABUKEHHUS.
XapaKkTeprCcTUKa OCHOBHBIX BUJIOB JIEATEIILHOCTH YU€HUKA (Ha ypOBHE YUeOHBIX JIE€HCTBUI):

PaccuuThIBaTh MyTh U CKOPOCTH T€JIa MIPU PAaBHOMEPHOM HPSAMOJIMHEHHOM IBMXeHUH. [IpeIcTaBIsATh pe3yabTaThl U3MEPEHHUH U BBIYMCICHUN B BUJIE TAOJIHUIL U
rpadukoB. OnpeaensTsh MyTb, IPOUICHHBIHN 3a JaHHBIM IPOMEKYTOK BPEMEHH, U CKOPOCTH Teja MO rpaduKy 3aBUCUMOCTH IyTH PABHOMEPHOTO JIBUKEHUS OT
BpeMeHH. PaccuuThIBaTh MyTh U CKOPOCTH NMPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHMHOM ABMKEHUU Tena. Onpenensars MyTh U yCKOPEHUE IBUXKEHUS Tella 110
rpaduKy 3aBUCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHENHOTO JBUKEHHSI TeJla OT BpeMeHU. HaxoauTh eHTpOCTPEMUTENbHOE YCKOPEHU e MTPU
JBUKEHHUH TeJa MO0 OKPY>KHOCTU C MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO.



Jnnamuka

Nuepuus. UneptHocTts Teun. [lepriil 3akoH HetoToHa. BzaumoneiictBue tein. Macca — ckansipHasd BenuuuHa. Cuia — BEKTOpHas BelMyrHa. Bropoit 3akoH
Hprotona. Tperuii 3akoH HetoToHa. JIBUKEHHE U CHITBL.

Cuna ynpyroctu. Cuia Tpenusi. Cuiia TSKeCTH. 3aKOH BCEeMUPHOTo TAroTeHust. LlenTp TsxecTH.

Jlemoncmpayuu:
1. N3mepenue cuitel 1o neopManuu mpyKuHbIL.
2. Tpetuit 3akoH HproToHa.
3. CBoiicTBa CHIIBI TPEHHUS.

XapakTepucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHKA (Ha YpOBHE YUEOHBIX JEHCTBHIL):
BeruucnaTte ycKopeHue Tena, CHIIblL, IEHCTBYIOIIEH Ha TEJI0, WJIM MacChl HA OCHOBE BTOPOTo 3akoHAa HproToHA. BRMUCIATE CHUITy BCEMUPHOIO TATOTEHUS.
3aKOHBI COXPAaHEHUS UMILYJIbCa U MEXaHUYECKOH 3Heprun. Mimnynsc. 3aKkoH coXpaHeHus uMiyibca. PeakTuBHOE ABM>KEHUE.

Kunernueckas SHEpPTU. Pabora. IloTenumnanpHast SHEpru-. MoIIHOCTb. 3akoH COXpPaHCHUA MEXaHUYECKOH OHEPTHHU.

MexannuyecKkue K0JIe0aHUA U BOJIHDI.

Mexannueckue konebanus. Pesonanc. Mexanuueckue BOIHbI. 3BYK. Mcnonb3oBanue konebaHuii B TEXHUKE.

Jlemoncmpayuu:
1. [IpocThie MeXaHU3MBI.
2. HaoOmronenne koneOanuii Tell.
3. Habnronenne MEXaHUUYECKUX BOJIH.

Jlabopamopuvie pabomul u onvimul:

1. Nzydenue koneGaHnii MaTEMaTHUECKOTO U MPY>KUHHOTO MAsTHUKOB..



2. H3mepenne yckopeHus cBOOOIHOTO MaJeHHsI ¢ TOMOIIbI0 MAaTEMAaTUYECKOTO MasiTHUKA.
XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH YUCHHKA (Ha YPOBHE YUEOHBIX JEHCTBHI):

[TpuMeHsITh 3aKOH COXpAaHEHHS UMITYJIbCA IS pacueTa pe3yIbTaToB B3aUMOACHCTBHS Tel. 3MepsaTh paboTy CHIIbl. BRIYUCIATE KHHETUYECKYIO DHEPTHIO Tela.
Beraucnsate 3HEprHio ynpyroi aegopmariu npy>KuHbl. BEIMUCISTh TOTEHIIMAIBHYIO YHEPTHUIO TEJa, TOTHATOro Haj 3eMieid. [I[puMeHsITh 3aK0H COXpaHEHHS
MEXaHWYECKON PHEPTUH ISl pacyeTa MOTCHIIMATIbHON U KMHEeTHYeCKoU sHeprun tea. Beraucnars KITJ mpocTeix MexaHu3MoB. OOBSCHATH MPOIIECC
KoJieOaHui MasiTHUKaA. MccieqoBaTh 3aBUCUMOCTh TIEpHOJia KoieOaHWii MasiTHUKA OT €0 JUIMHBI M aMIUTUTY/IbI KoJIeOaHWW. BRIYUCIISITH IJTMHY BOJIHBI U
CKOPOCTh PacnpoCTpaHEHHUs 3BYKOBBIX BOJIH.

DJIeKTPOMATHUTHbIE KOJIe0aHUS U BOJIHbI.

DneKTpoMarauTHas HHAyKIus. Tpanchopmarop. DIEeKTPOMarHUTHBIE KOJICOaHHs. DIEKTPOMArHUTHBIE BOJHBL. BIUsSHUE 3JIeKTPOMArHUTHBIX H3TYyICHAN Ha
JKVBBIE OPraHU3MBI.

HpI/IHHI/IHBI PaaroCBA3U U TCICBUACHUAA.

Ceer — QJICKTpOMArHrMTHas BOJIHA.

Jlemoncmpayuu:
1. ONEeKTpOMAarHuTHAsE UHIYKIIHS.
2. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
3. [IpuHIMIBI paguoCBsI3U.

Jlabopamopnvie pabomul u onvimoi:
1. N3ydenue sBneHUs 3IEKTPOMArHUTHON UHAYKLINH.
XapaKkTeprCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (HAa YpOBHE YUeOHBIX JIeHCTBUI):

BKCHepHMeHTaIIBHO HN3Yy4aTh ABJICHUC 3J'ICKTpOM3FHPITHOI>i HHAYKIOUU. HonyanI) HepeMeHHI)II\/’I TOK BpPAIICHUEM KAaTYIIKHW B MArHUTHOM ITOJIC.

JJIeMeHThI KBAaHTOBOM (pu3nKm.



dororddext*. Ctpoenne aroma. [limanerapnas moaens aroma. KBanToBsie moctynarel bopa. Jluneiuateie criekTpbl. AToMHOE sipo. CocTaB aTOMHOTO siIpa.
Anepubie cunbl. Jlegekt Macc. DHEpPrus CBSI3W aTOMHBIX sifep. PannoakTHBHOCTh. METOIbI PETHCTPALMH SIACPHBIX U3TYyYeHUH. S nepHblie peakuun. S aepHblit
peaktop. TepmosiiepHble peakiuu.

Bausane PaAnO0aKTHBHBIX HSHy‘leHI/Iﬁ Ha )XUBBIC OPraHU3MBbI. DKOJIOTHYECKHE HpO6J'IeMI)I, BO3HUKAIOMKXEC ITPpU UCITOJIb30BAHUHU dTOMHBIX BHCKTPOCTaHHHﬁ.

Jlemoncmpayuu:
1. HaGmronenue TpekoB anbga-uacTull B kamepe Bunbcona.
2. Y CTpOUCTBO U IPUHLAI ACHCTBUS CYETYMKA HOHU3UPYIOLIUX YACTHLL.
3. Ho3umerp.

XapakTepucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH YUEHHKA (Ha YpOBHE YUEOHBIX JEHCTBHIL):

Habnronate nuHeituaTeie criekTpsl u3nydeHus. Habmonars Tpeku anbda-dactui B kamepe Bunbcona. BeraucisaTe neeKT Macc u SHEPTHIO CBS3H aTOMOB.
Haxoauts nepuon noiypacnazna paguoakTUBHOTO 31eMeHTa. O0cyx1aTh IpoOIeMbl BIUSHUS PAIMOAKTUBHBIX U3TY4€HUN Ha )KUBBIE OPTaHU3MBI.

Bceaennas.

['eonieHTpHUUeCKast U TeIMOLIEHTPHUECKas cucTeMbl Mupa. @usndeckas npupojia HebecHbIx Ten ComHeuHol cucteMsl. [Iponcxoxaenre ConHeuHOM
cucreMmbl. dusnueckas npupoaa Comnnua u 38e31. Ctpoenne Beenennoit. OBomonus BeeneHHoi.

Jlemoncmpayuu:
1. AcTpoHOMHYECKHE HAOIIOICHHS.
2. 3HAKOMCTBO C CO3BE3IMSIMU M HAOJIIOICHHE CYTOUYHOTO BPAIIEHUs 3BE3/THOTO Heba.
3. Ha6mronenne nemxenus JIyael, CONHIIA U TUTAHET OTHOCUTEILHO 3BE3]T.

Jlabopamopnule pabomul u onvimoi:

1. Omnpenenenue pa3sMepoB JIYHHBIX KPaTepoB.



2. Omnpenenenue BHICOTHI U CKOPOCTH BBIOpOCA BEIIECTBA U3 ByJIKaHa Ha cryTHuKe FOmurepa Ho.
XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YUCHUKA (HA yPOBHE YU€OHBIX JIeHCTBUNA):

O3HaKOMUTECS C CO3BC3UAMU U Ha6JIIOI[aTB CYTOYHOC BpalllCHUC 3BE3JHOI'O HeOa. HaGJHOI[aTB JABHKCHUC .HYHLI, COJIHI_[a 1 IJIAaHET OTHOCUTCIIBHO 3BC3/1.

PesepBHOe Bpems.

Tpebosanusi K ypOBHIO 081A0EHUS YUAUUMUCS 3HAHUAMU, NPEOMEMHbIMU U 0OWeyUeOHBIMU YMEHUAMU, VHUBEPCATIbHLIMU YHUeOHbIMU OeUCMBUIMU U CROCODAMU
desimenvbHOCMU

3HAMb/NOHUMAM b
CMBICJI IIOHSTHM: (1)I/I3I/I‘-IGCKO€ SIBJICHUC, (1)I/I3I/I‘-ICCK8,$[ BCJIMYHMHA, BCIICCTBO, BSaI/IMOIIGI\/JICTBI/Ie, I/II[eaJIbHLIﬁ ras, 3JICKTpOMardauTHOC I10JIC;
CMBICI (1)I/ISI/I‘ICCKI/IX BCINYHH: CUJIa, AAaBJICHUC, pa60Ta, MOIITHOCTB, BHYTPCHHSS DHCPI'UA, CPCAHAA KHHCTHICCKAA SHEPTHUA YaCTULl BEIICCTBA, MarHuTHBIN I10JIC,

CMBICI (1)H3PI‘I€CKI/IX 3aKOHOB, I[TPUHIIUIIOB U ITIOCTYJIATOB (q)OpMy.HI/IpOBKa, I'paHUIbI HpI/IMeHI/IMOCTI/I)I 3aKOHBI HLIOTOH&; 3dKOH BCCMHUPHOI'O TATOTCHUA; 3aKOH
COXpaHCHHA DHCPI'UH,

BKJIa/J pOCCHﬁCKHX u 3ap}/'6e)KHLIX YUYCHBIX, OKa3aBHIUX HanOOJIbIIIee BIMSHUE HA pa3BUTHUC (1)H3I/IKI/I;

ymembo
OMHCHIBATh M OOBSICHATH PE3YJIbTAThl HAOIIOCHUHN U IKCIIEPUMEHTOB: JIEUCTBHE MAarHUTHOTO TIOJIsI HA MPOBOJAHUK C TOKOM;

MPUBOANUTE PUMEPHI OTBITOB, UIUTIOCTPUPYIOIIMX, YTO: HAOIIOAEHUS U HKCIIEPUMEHT CITy>KaT OCHOBOM JJIsl BBIABM)KEHUS TUIIOTE3 U MIOCTPOCHUS HAYUHBIX
TEOPHii; SKCIIEPUMEHT MO3BOJISIET IPOBEPUTH UCTUHHOCTh TEOPETUYECKHUX BBIBOJIOB; (PU3NUECKAs TEOPUS JaeT BO3MOKHOCTb OOBSICHSTD SIBJICHUS IPUPOJIBI U
HayuyHble (aKThl; GU3NUECcKas TEOPHUS MO3BOJISET MPEACKA3bIBATh €1lle HEM3BECTHBIE SBJICHUS U UX 0COOEHHOCTH; PH OOBSICHEHUN TPUPOJIHBIX SIBICHUN
UCIOJIB3YIOTCS (U3UUYECKHE MOJIENH; OAWH U TOT e MPUPOAHBIA 0O0BEKT WIIN SBJIEHUE MOXKHO HCCIIEIOBATh HA OCHOBE MCIOJIb30BAaHUS Pa3HbIX MOJIENEN;
3aKOHBI PU3UKU U (PU3HYECKUE TEOPHH UMEIOT CBOM OIpe/IeTICHHbIE TPAaHHUIIbl IPUMEHUMOCTH;

OIINChIBATh (i)YH}IaMeHTaJ'IBHI)Ie OIIBIThI, OKa3aBIINE CYINCCTBCHHOC BJIMAHNUEC HA PaA3BUTHC (1)I/I3I/IKI/I,

MNPUMCHATH NOJIYUCHHBIC 3HAHUA IJI PCIICHUA (1)I/I3I/I‘-IGCKI/IX 3aJa4,



OTIpEeETIATh: XapakTep pusnueckoro mpoiecca mno rpapuky, radnuue, Gopmyse; IpOAYKTHI sIIEPHBIX peaKIUii Ha OCHOBE 3aKOHOB COXPaHEHUS
ANEKTPUYECKOTO 3aps/ia U MacCOBOTO UUCIIA;

U3MEpPSATH: PACCTOSIHUE, YCKOPEHUE, MaCCy, CUILY, CHITY TPEHUS, KO3()PUIHEHT TPEeHUSs, CUILY YIPYTOCTH, YAJIMHEHUE MPYKUHBI, paOb0Ty CHIIbI, MOIIIHOCTH,
Nepuo;] KoJiebaHuii MaTEMaTHYECKOT0 U MPYKUHHOTO MAITHUKOB, YCKOPEHUE CBOOOTHOTO MaIEHUS C TOMOIIBI0 MaTEMaTHUYECKOr0 MasiTHUKa™®,
ANEKTPOMArHUTHYIO UHIYKIIUIO, pa3Mephl TYHHBIX KpaTEPOB, BEICOTY U CKOPOCTh BBIOPOCOB U3 ByJKaHa Ha criyTHHKe FOnuTtepa Mo, mpencTaBisTh pe3yibTaThl
W3MEPEHHI C YYETOM UX ITOIPEIIHOCTEM;

IPUBOJUTH MPUMEPHI IPAKTHYECCKOI'O IPUMEHCHUA (1)I/IBI/I“ICCKI/IX 3HAHWH: 3aKOHOB MCXaHHUKH, SJICKTPOJHHAMUKH B SOHEPI'CTUKE,

BOCIPUHUMAThH M Ha OCHOBE IMOJIYY€HHBIX 3HAHUN CAaMOCTOSITENILHO OIIEHMBATh MHPOPMAIIHIO, coAepkallytocs B coodmenusx CMU, HayuHO-TIOMyISpHBIX
CTaThAX; UCIOJIB30BATh HOBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUH LIS TIOUCKA, 00paOOTKHU U IPeIbsBICHHs HH(POPMAIMU 110 (U3UKE B KOMITBIOTEPHBIX 0a3ax
JTAHHBIX U ceTsax (cetn MHTEpHET);

Bbll’lyCKHllK noJayuum 603MONHCHOCHIb HAYUUMbCA
HCIIOJIB30BaTh HpI/IO6peTCHHBIe S3HAaHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTH 1 HOBCG[{HGBHOﬁ KU3HU JJIA:

obecriedeHrst 6€30MaCHOCTH KHU3HEIEATSILHOCTH B MPOIECCE MCTIOIb30BaHMS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPOIPUOOPOB, CPEICTB PAAHO- U
TEJIEeKOMMYHUKALMOHHOM CBSI3H;

aHaJIM3a U OLICHKH BIIMSHMS HA OPTAaHU3M YEJIOBEKA U IPyTHe OPraHU3MBbl 3arpsA3HEHUS OKPYKAIOIIEH Cpepl;
palMOHAIBHOIO IPUPOJOIIOJIB30BAHUS U 3AILUTHI OKPYXKAIOLIEH CPENIbL;

OIIPECACIICHUA COOCTBEHHOM IIO3MIIMH 110 OTHOIICHHUIO K 3KOJIOT'MYCCKUM npo6neMaM " IMOBCACHUIO B HpPIpOI[HOﬁ cpeace.

Yueono — memoouuecxkoe obecneuenue
1. IIporpamma kypca ¢husuku 1151 7 — 9 kimaccoB o6meoopazoBaTenbHbIX yapexaeHuit (aBtopsl H.C. Ilypermesa, H. E. BaxxeeBckas).
2. YMK «®uzuka. 7 — 9 kiaccoi».
3. DnekTpoHHBIEe yueOHbIEe U3AHUS.

4. KasleHIapHO — TEMAaTHYECKOE TIJIAaHUPOBAHUE.



Vuebrno — memamuueckuu naawn ons 9 kiacca 0CHOBHOU UIKOJIBL!

Ne paszuen KOJINYECTBO YaCOB OnextpoHHbIe (HU(POBBIE)
BCEro pe3epB TEOPHS IIPaKTHKA oOpa3oBaTenbHbIE PECypPChI
1 3aKOHBI MeXxaHuku | 31 8 22 1
2 MEXaHUYECKUE 8 0 6 2 https://uchi.ru/
KoJIeOaHuA U https://www.yaklass.ru/
BOJIHEI http://skiv.instrao.ru/bank-zadaniy/
3 aJieKTpoMaruutHeie | 20 1 18 1 https://fipi.ru/otkrytyy-bank-zadaniy-
KOJIEOaHHs 1 dlya-otsenki-yestestvennonauchnoy-
BOJIHBI gramotnosti
4 JJIEMEHTHI 16 1 15 0 https://educont.ru/
KBAaHTOBOUW (PU3UKHU
5 BCEJICHHAS 12 0 12 2
6 pe3epB 12 13 0 0
7 HUTOTO 99 23 73 6



https://uchi.ru/
https://www.yaklass.ru/
http://skiv.instrao.ru/bank-zadaniy/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://educont.ru/

Kanennapno — reMarnueckoe mianuposanue no apropckoi nporpamme H.C. Ilypoimesoii, H.E. Baxeesckoii, B.M. Yapyruna —

DOU3UKA: 9 kinace (3 4 B Helel10)

Nen/m | Tema ypoka Koin- Bo Hara Hara [Ipumeuanue
4acoB (rutan) (daxr) (ITpuunna
KOPPEKTUPOBKH )

I'aasa 1. 3akonbl Mexanuku (32 yaca — 16 moayieii)

1 OcHOBHbIE OHATHS MeXaHUKH. PaBHOMEpHOE NpsSIMOIMHEHHOE IBH)KEHUE. 2
I'padnyeckoe npencraBiaeHe paBHOMEPHOTO JIBUYKEHUSI.

2 Penienue 3aj1au. 2
OTHOCHUTENHHOCTH MEXAaHUYECKOTO JIBUKEHHUSI.

3 Yckopenue. PaBHOYCKOpEHHOE NMPSAMOJIMHENHOE ABUKEHHE. 2
I'paduku 3aBUCMMOCTH CKOPOCTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHYKEHHUH.
Pemenne 3anau.

4 [lepemenienue npu paBHOYCKOPEHHOM MPSIMOJTUHEIHOM JABUYKCHUU. 2
Pemenue 3amay.

) JlaboparopHast pabora Ne 1 "HccienoBanue paBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO 2
IBIDKEHUA".
CBoOoauoe nmagenune. Pemenue 3amay.

6 [lepemenienue U CKOPOCTh MPU KPUBOJIMHEHHOM JIBH>KEHHH. [[BUKeHUE Tena no 2
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJIIO CKOPOCTBIO.
Pemenue 3agau.

7 KonTponbhast padora Ne 1 mo reme "Mexanndeckoe ABIKeHUE" . 2
Ilepsolii 3ak0H HproTOHA

8 B3anmopeiictBue Ten. Macca tena. 2
Bropoii 3akoH HeroToHa.

9 Tperuit 3akoH HproToHa. 2
JIBrKEHNE NCKYCCTBEHHBIX CTYTHUKOB 3€MIIH.

10 HesecomocTs 1 neperpysku. 2
JBm>xeHue Tena moj ASHCTBUEM HECKOJIBKHUX CHIL.

11 Pemrenue 3anay. 2
KonTtposnbHast padora Ne 2 o teme "3akonsl HproToHa".

12 Nmmysnbe. 3akoH COXpaHEHHSI UMITYJIbca. PeakTHBHOE ABHKEHUE. 2
Pemenue 3agau.

13 Mexanndeckas paboTa ¥ MOIITHOCTD. 2

Pemenue 3amay.




14 PaboTa 1 noTeHIMaIbHAs SHEPTHUSI.
Pabota u KuHeTH4ecKasi SHeprusl.
15 3aKOH COXpaHEHMS] MEXaHUYECKON YHEPTHH.
Pemenne 3anau.
16 Pemenue 3amau.
Kontponbnas pabora Ne 3 mo teme "3aKkoHbI coXpaHeHuUs "
I'iaBa 2. Mexann4yeckne KoJieoaHusi 1 BOJHBI (8 4acoB — 4 Moayis)
17 MareMaTH4ecKuil U IPY>KUHHBIM MASITHUKH.
[lepuos xonebanuii MaTeMaTHYECKOTO U NPY>KMHHOTO MasiTHUKOB.
18 JlabopaTopHas padota Ne2 « M3ydyeHue konebaHuii MaTeMaTHIECKOTO M PY>KMHHOTO
MasiITHUKOB).
JIaboparopHas pabota Ne 3* « M3mepenue yckopeHue cBOOOIHOTO MaIeHus C
ITOMOUIbI0 MATEMATUYECKOTO MAsITHUKA.
19 Brinyxaennsie kosnebanus. Pesonanc.
Mexannyeckue BoaHbl. Pemenne 3amay.
20 CBolicTBa MEXaHUYECKUX BOJIH.
Kontponbnas pabora No 4 mo teme «Mexanndeckue KoiaeOaHusi U BOJHBI.
I'naBa 3. DjeKTpoMarHuTHbIE KoJieGaHus M BoJIHBI (20 yacoB — 10 moay.teii)
21 SIBIieHNE EKTPOMAarHUTHONW MHTYKIIHMH.
MarauTHBIN TOTOK.
22 Hamnpasnenue nnayknmonsoro toka. [Ipasuiio JIenna.
JlabopaTtopHas pabota Ned* «3ydyeHue siBIEeHUS IIEKTPOMArHUTHON UHIYKITUNY.
23 CamouHIyKIIHS.
Kongencarop.
24 KonebaTenbHbll KOHTYD.
CB000/IHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMsI.
25 BbIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.
IlepeMeHHBIN IEKTPUUECKUH TOK.
26 Tpancdopmarop.
Pemrenue 3anau.
27 Ilepenaya 31€KTpUUECKON SHEPTUH.
KonTponbnas pabora Ne 5 no teme "DnekTpoMarHuTHas HHAYKIUS'".
28 ONEKTPOMarHUTHHIE BOJIHBI.
Vcnonb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJIS Tepeaayu HHGOpMaIuu.
29 CBoiicTBa HJIEKTPOMArHUTHBIX BOJIH™.

DeKTpOMarHuTHas MpHUpoJia CBETA.




30

IIIxana 3J1eKTpOMarHUTHBIX BOJIH.

KonTponbnas pabora Ne 6 o reme «QIeKTpOMarHuTHbIE KojaeOaHus U BOJIHBD.

I'naBa 4. DaemMeHTHI KBaHTOBOI pu3uku (16 yacoB — 8 moay.eii)

31 dorodddext*.
CtpoeHue aToma.
32 CrieKTphl UCITYCKaHUS U MOTJIOIEHUS.
PannoakTHBHOCTB.
33 CocTaB aTOMHOTO sIpa.
PanuoakTtuBHbIe peBpalienus. Pemenne 3anay.
34 KparkoBpemenHas koHTposbHas padora Ne 7 o teme "CTpoeHne aToma u aTOMHOTO
snpa". SInepHble CUIbL.
SnepHble peakiuu.
35 Jedext maccer®. DHepreTHYecKuid BEIXO SIIEPHBIX PeaKkuii™.
Pemenue 3amay.
36 Jlenenue sipep ypana. llernnas peakiusi.
S nepHslii peakTop. SAnepHas SHEpreTUKa.
37 TepmosiiepHbIe peakiuu™.
JIeNCTBYS paOAKTUBHBIX U3IyYEHUN U UX IPUMEHEHHE.
38 DeMeHTapHbIe YaCTHULIbI ™.
KonTponbnas padora Ne 8 no reme "DneMeHThl KBaHTOBOM (U3HUKH'".
I'nasa 5. Beesiennas (12 yacoB — 6 Moy.ieii)
39 Crtpoenune u macmtabbl BeereHHOM.
Pa3BuTue npencTaBieHu 0 cucTeMe MUpa.
40 Ctpoenue u macimtabbl COTHEYHON CHCTEMBI.
Cucrema 3emis — Jlyna.
41 dusnueckas Npupo/ia MIaHeThl 3eMJIsl U €CTECTBEHHOTO CIIyTHHKA JIyHBI.
JlaGoparopHas pabota Ne 5 «Onpeznenenue pa3MepoB JJYHHBIX KPaTEPOBY.
42 [1nanersl.
JlabopaTtopHas pabota Ne 6 «Onpenenenne BRICOTHI U CKOPOCTH BBIOPOCA BEIIECTBA U3
ByJKaHa Ha cnyTHuke Omurepa Moy.
43 Mansie Tena ConHEUHOU CUCTEMBI
CosrHedHas cHCTEMa — KOMIUIGKC Tell, IMEIOIINX 001Iee MPOUCX0XKICHHE.
44 Vcnonb3oBaHue pe3yabTaToOB KOCMUYECKUX MCCIIEJOBAHUHN B HayKe, TEXHUKE U

HapOJIHOM XO35I1CTBE.

KonrtposnbHas padora Ne 9 no teme "Bcenennas".

I'aBa 6. Pe3epBHoe Bpems (12 yacoB — 6 MojyJieii)




45

PesepBHOE Bpems.

PesepBHOE Bpemsi.

46 PesepBHOE Bpemsi.
PesepBHOE Bpems.
47 PezepBHOE Bpems.
PesepBHOE Bpemst.
48 PezepBHOE Bpems.
PesepBHOE Bpems.
49 PezepBHOE Bpems.
PesepBHOE Bpems.
50 PesepBHOE Bpemsi.

PesepBHOE Bpemsi.
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