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1. [TosicHUTEIbHAA 3aAIMCKA

Oowaa xapaKkmepucmuka aoanmupoeanHoil padoyeil npozpammol

AnantupoBaHHas pabodast mporpamma 1o npeamery «dus3uka» cocraBiieHa Ha OCHOBE:!
®denepanbHOro 3aKkoHa ot 29.12.2012 Ne 273 — @3 «O06 ob6pazoanuu B Poccuiickoit deneparumny,
denepanbHOTO0 TOCYIAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa OCHOBHOTO 0OIIero 0Opa3oBaHWsI, YTBEP)KACHHBIM NpPUKa3oM MUHHUCTEpCTBA
npocsemieHus Poccuiickoit @enepanuu ot 31.05.2021 1. Ne 287 «O06 yrBepxkneHnn GenepaabHOr0 roCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa

1.
2.

OCHOBHOTO 00111er0 00pa30BaHus,

ITpukaza or 18.07.2022 r. No 568 «O BHECEHHWM M3MEHEHWI B ()elepalibHBIN TOCYJapCTBCHHBIM 00pa30BaTEeNBbHBIN CTAaHIAPT OCHOBHOTO OOIIETO
o0Opa3oBaHuUsl, yTBEPKIEHHBIN NprukazoM MunucrepcTBa rpocsenienust Poccuiickoit @eneparmu ot 31 mast 2021 1. Ne 287»,
[Tpukaza MunucrepctBa npocsemieHust ot 24.03.2023 r. Ne 1025 «O6 yrBepxnennu (eaepaabHON aJanTHUPOBAHHON 0Opa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO 001I1eT0 00pa3oBaHus AJ1s1 00YJaIOIIUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbBSD»,
[Tpukaza MunucrepctBa mpocsemieHus oT 18.05.2023 Ne 370 «O6 yrBepxaeHuu ¢enepaibHOil 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO

o0pa3oBaHUsY,

Verasa 'BOY COLI No2 m.r.t. Yere-Kunensckuid.

AnanTupoBaHHas oOpa3zoBaTenbHass mporpamma i ydammxcs ¢ 3[1P, Haxomsmmxcs Ha WHIUBUAYaJbHOM OOYYEHWH, OpPUEHTHpPOBaHA Ha
UCIIOJIb30BaHNE YUCOHUKOB, BKIFOUEHHBIX B DenepanbHblii mepedeHs yueOHukoB (ITpuka3 Ne 858 or 21.09.2022 r. MunwucrepcTBa npocserieHus PO).

PexBusutsl npukasa
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y4eOHHK
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I'yrauk E.M., 0011IECTBO 2025 roga
HMeanos A1, "U3paTenscTBO
[lerposa M.A. "IIpocBemenue"




Oo0mas xapakrepucTuka yuye0Horo npeamMera « @usuka»

VYueOusplii npeamer «Duszuka» SBISETCA CUCTEMOOOPA3YIOUIUM JJisi €CTECTBEHHOHAYYHBIX MPEIMETOB, IMOCKOJIbKY (pU3MYecKkre 3aKOHbI
MUPO3/IaHus SBJSIOTCS OCHOBOW COJNIEp)KaHUsl KypCcOB XUMHUHU, Ouonoruu, reorpapuu u actpoHomuu. dusmka BoopyxkaeT 00y4aromIUXCs HAyYHBIM
METOJIOM MO3HAHHUS, TO3BOJIAIONIUM NOTy4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPYKaIOIIeM MUDE.

[IpenMeT MakcUMalbHO HampaBlieH Ha (OPMUPOBAHKME MHTEpeca K MPUPOJIHOMY M COLMATBHOMY MUPY, COBEpPIICHCTBOBAHUE MMO3HABATEIHHON
nesitenbHocTH oOyvaromuxcsi ¢ 3[IP 3a cuer oBmageHUs MBICIUTEIBHBIMU OIEpAlUsIMU CpaBHEHHUS, OOOOIICHMS, pPa3BUTHE CIIOCOOHOCTU
apryMeHTHPOBATh CBOE MHEHHE, ((OPMHUPOBAHUEBO3MOXKHOCTEH COBMECTHOM J1€ATEIHHOCTH.

W3ydenue ¢u3uku crocoOCTByeT paszBuTHio y obOydaromuxcsi ¢ 3[IP mpocTpancTBeHHOTO BOOOpakeHHsl, (HYHKIIMOHATBLHOW T'PaMOTHOCTH,
YMEHHUS BOCIIPUHUMATh U KPUTHYECKH aHATU3UPOBaTh MHGOPMAIMIO, IPEICTABICHHYIO B PA3IMYHBIX opMax. 3HAUMMOCTh MPEAMETa ISl Pa3BUTHS
KU3HEHHOW KOMITETEHIIMH O0YUYaIOLIUXCS 3aKIIF0UAeTCsl B YCBOSHUH OCHOBBI (DU3MUECKHUX 3HAHHM, HEOOXOAUMBIX JIJIsl TIOBCETHEBHOM >KU3HU; HABBHIKOB
3JI0pOBOTO M 0€30MaCHOI0 I YeJIOBEKa MOKPYXKAIOIIeH ero cpepl 00pas3a Ku3HH; (POPMUPOBAHUH SKOJIOTHUECKON KYIbTYpPHI.

[TporpamMma oTpaxkaeT conuepikanne o0ydeHus npeameTy «DPu3nka» ¢ ydeToM 0coObIX 00pa3oBaTeNbHBIX MOTpeOHOCTel 00yvarommxcs ¢ 3I1P.
OBynaneHne JaHHBIM y4eOHBIM MPEIMETOM IPEACTABISCT OIMPEACICHHYI0 TPYOHOCTh it oOydaromuxcs ¢ 3[IP. Dto cBsizaHo ¢ 0coOEHHOCTAMU
MBICIIUTEIbHON ACATCIIBHOCTHU, ICPUOANICCKUMU KOHe6aHI/IHMI/I BHUMAaHHA, MaJIbIM 00BEMOM ImamMAaATH, HEAOCTATOYHOCTBHIO O6HICFO 3arraca 3HaHPII>i,
IMOHMKCHHBIM IMO3HABATCJIbHBIM MHTCPECOM U HU3KHUM YPOBHEM PCUYCBOTO Pa3BUTHUA.

Jlis mpeoiosieHus TpyIHOCTEHN B M3y4eHUH ydeOHoro npeamera «Pusnka» HeoOXoauma agantanus o0beMa U XxapakTepa yueOHOro Marepuasia
K TI03HABaTEJIbHBIM BO3MOXHOCTSIM JIaHHOM KaTeropuu OOY4YaloIIMXCs, y4eT HX OCOOEHHOCTEH pa3BUTHS: HCIIOJIb30BAHUE AaJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3€H, MOCTENIEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepuania.

JlanHast mporpamMma KOHKpPETH3UPYET COJEp)KaHHME IPEAMETHBIX TEM B COOTBETCTBUU C TpeOOBaHUSAMHU 00pa3oBaTENIbHOTO CTaHAApTa,
PEKOMEHIYyEMYIO0 TOCJIEI0BaTENbHOCTh M3YUYEHHUS pa3/ieloB (PU3UKU C YUETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKH y4eOHOTO
IpoIecca, BO3PACTHBIX M IICUXOJIOTMYECKHX ocoOeHHocTel oOywaromuxcsa ¢ 3[IP Ha ypoBHe OCHOBHOro 00mIero oOpa3oBaHMsA, ONpPENENseT
MUHUMAaJbHBINA HA0OpP OMBITOB, IEMOHCTPAIIHI, TPOBOJUMBIX YUUTENIEM B Kiacce, 1a00paTOpHbIX paboT, BHITOIHAEMbIX 00y4atOIIUMUCS.

MeTtoauyeckoil OCHOBOM HU3YyUCHUA KypcCa «Pu3uKa» Ha YPOBHC OCHOBHOI'O 0611161"0 06pa30BaHI/I}I SIBJISIETCS CHCTEMHO-ESITeIbHOCTHBIN
noaxond, O6CCHC‘IHB&IOIHHﬁ AOCTUIKCHUC JIMYHOCTHLBIX, MCTAIIPECAMETHBIX U NPCAMCETHBIX 06pa30BaTeJ'ILHLIX PE3YJIbTATOB MOCPCACTBOM OpPraHU3aluu
aKTHMBHON MO3HABaTEIbHON IESTEIbHOCTU 06yqafoumxc51, 4YTO OYCHBb BAXKHO IIpU 06y‘-ICHI/II/I JeTe C 3HP, IJId KOTOPBIX XapaKTCPHO CHUKCHUC
IM03HABaTEIbHON aKTUBHOCTH.

Hesan 1 3a1a4u n3yvyeHusi yueOHoro npeamera «@Pusuka»



Obwue yenu n3ydeHus yueoOHoro npeamera «Pu3nka» mpeicTaBIeHbl B OCHOBHOM pabouell mporpaMmme OCHOBHOT'O 00IIIET0 00pa3oBaHus.

OCHOBHOM 11eJTbI0 O0YUYEHUS ACTEH C 3aJIEP>KKON ICUXUUYECKOTO Pa3BUTHS HA TAHHOM IMPEAMETE SBIISICTCS: MOBBIIICHUE COIUATBHON afanTaiun
JeTell yepe3 NpuMeHeHne (PU3MIeCKUX 3HaHUH Ha MPaKTHKE.

Hns obyuaromuxcst ¢ 3IIP, Tak ke, Kak W JUII HOPMAaTUBHO PA3BHUBAIOUIMXCS CBEPCTHUKOB, OCBAWBAIOUIMX OCHOBHYIO 00Pa30BaTENbHYIO
porpamMmy, TOMUHUPYIOIIEe 3HaUeHUE MPUOOPETAIOT TaAKKE yeiu, KaK:

— OCBOEHHE 3HaHMIi 0 METOJaX HaAyYHOT'0 MTO3HAHUS TPUPOJIbI U POPMUPOBAHKE HAITONH OCHOBE MPECTABICHUN O (PU3UUECKON KapTUHE MUDA;

— OBJIAZICHHUC YMCHI/ISIMI/I HpOBOI[I/ITB HaGJ’IIOI[eHI/DI HpI/IpOI[HBIX HBHGHI/Iﬁ, OIIMChIBATh H O606H_[aTb pe3YHBTaTBI Ha6JHOI[eHPIfI, HCIIOJIB30BAThH
MIPOCTBICU3MEPUTENIbHBIC TPUOOPHI JUIs U3y4eHUsT (PU3NYCCKHUX SBJICHUMN; PEACTABIISTh PE3yJIbTaThl HAOIIOACHUN WM U3MEPEHUHN C TIOMOIIBIO
Ta6JII/III, I‘pa(bI/IKOB U BBIABJIATH HaA 3TOI71 OCHOBC E)MHI/IpI/I'-ICCKI/Ie 3aBUCHUMOCTH, HpI/IMeHﬂTI) HOJ'IyT-IeHHBIC 3HAHUSA JIA O6"I)$ICHCHI/I$I
pa3zHOO0pa3HBIX MPUPOIHBIX SBICHUN M MPOIECCOB, MPHHIMIIOB JICHCTBHUS BAXHEHITNX TEXHUYECKUX YCTPOWMCTB, ISl PEIICHUS (PU3UUCCKUX
3a/1a4;

— Ppa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEH, CaMOCTOSITENFHOCTH B MPHOOPETEHHWH HOBBIX
3HaHUH, TPU pEHICHHH (U3MYECKUX 3aa4 W BBIIOJHCHUH AKCIIEPUMEHTAIbHBIX MCCIICIOBAHUA C HCIIOJIb30BaHHEM HH(GOPMAIIMOHHBIX
TEXHOJIOTHIL;

— BOCIIUTaHHUE YOCXKJICHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB IIPUPOIbI, B HEOOXOAMMOCTH Pa3yMHOT'O MCIIOIb30BaHUS JOCTHXKEHUM HAYKH U
TEXHOJIOTUH A AalbHEHIIer0 pa3BUTHS YEIOBEYECKOro OOIIECTBA, YBAXKEHHUS K TBOpIAM HAyKU M TEXHHKHU; OTHOIICHHUS K (DU3HKE KaK K
AJIEMEHTY 00IIIeUETIOBEUYECKOM KYIbTYPHI;

— WCTOJb30BAaHUE MOJNYUYEHHBIX 3HAHUM M YMEHH AJIS PElIeHUs MPAaKTUUECKUX 3a7ay MOBCEAHEBHON JKU3HH, oOecrieueHns 0e30MacHOCTH CBOeH
YKW3HU, PAlMOHAIBHOTO MPUPOJIONOIB30BaHUS U OXPAHBI OKPYKAIOILIEH CPEIbI.

o JlocTmxeHue 3TUX 1eIel 00eCIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a20ay.:

— 3HakoMcTBO oOyuatomuxcs ¢ 3[IP ¢ meronamu uccienoBanus 00bEKTOB USBICHUHN IPUPOJIBI;

— TpuoOpeTeHHe 3HaHUN 0 MEXaHWYECKUX, TETJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBICHUSIX, PU3NUECKUX BEIUYMHAX, XapaKTEPU3YIOMINX
JTU SIBJICHUS,

— (¢opMupoBaHHEe YMEHUN HAOII0/1aTh MPUPOHBIE SBJICHUS U BBIIOIHATH OMBITHI,1a00paTOpHbIE padOThI U AKCIIEPUMEHTAIbHbIE UCCIIEI0BAHUS C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX TPUOOPOB, IUPOKO MPUMEHSEMBIX B IPAKTHUECKON KU3HHU;

— OBJIQJICHHE TaKUMHU MOHATHUSIMH, KaK IPUPOJIHOE SBJIEHUE, SMIIMPUUECKH YCTAaHOBJICHHBIN (akT, mpobdiaema, rUNnoTe3a, TEOPETUUECKUN BBIBO/,
Pe3yIabTaTIKCIIEPUMEHTAIILHON IIPOBEPKHY;

— TIOHMMaHUE€ OTJIMYMA Hay4HbIX JaHHBIX OT HENPOBEPEeHHOW HWHQOpPMALUK, EHHOCTH HAyKH JJs YJIOBJIETBOPEHHUS OBITOBBIX,
MIPOU3BO/ICTBEHHBIX UKYJIBTYPHBIX HOTPEOHOCTEH YeTIOBEKa.



Oco0enHocTu 0TOOpPA U AlaNITALMU Y4eOHOr0 MaTepuaJjia no gpusuke

OcHoBoli 00yuenus odyuvaromuxcsi ¢ 3[IP Ha npeamerax eCTECTBEHHOHAYYHOTO LIUKJIA SIBISIETCS PAa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIIBHBIX
orepanuii (aHanau3, CUHTE3, CpaBHEHHE, 0000IIeHNE) HA OCHOBE BBIMIOJHEHUS PAa3BUBAIOIIUX YIPaKHEHUH, GOpMUPOBAHUE NPUEMOB YMCTBEHHOMN
paloThI: aHAIM3 MCXOAHBIX JAHHBIX, IUNIAHUPOBAHWE MaTepHualia, OCYHIECTBICHHE MMO3TAITHOIO U UTOrOBOTO CAMOKOHTPOJIS, & TAK)KE OCYILIECTBIISETCS
JUKBUAALMS TPOOEIIOB B 3HAHUSAX, 3aKPEIJICHHE M3YyYCHHOTO MaTepualia, OTpaboTKa alropuTMOB, NMOBTOPEHHE MpOieHHOro. boinbinoe 3HadeHne
NpUIACTCS YMEHHIO paccKa3aTh O BBIMOJIHEHHOW pPaboTe ¢ MpPaBWIBHBIM YIOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH U COOJIIOJCHUEM
JIOTHUECKUX CBs3el B m3iaraeMoMm marepuane. J{ns oOyuaromuxcs 3[IP Ha ypoBHE OCHOBHOrO OOIIEro OOpa30BaHMS MO-TIPEKHEMY SIBISIOTCS
XapPaKTCPHBIMMU: HCHOCTaTOqHBIfI YPOBCHb Pa3BUTHUA OTACIILHBIX IICUXUYCCKUX ITPOLECCCOB (BOCHpI/ISITI/ISI, BHUMAaHWUsA, IIaMATH, MLIH_UIGHI/ISI), CHUKCHHBIN
YPOBEHb MHTEIICKTYAJIbHOTO Pa3BUTHS, HU3KHI YPOBEHb BBIOJHEHHUS YUEOHBIX 3aJaHMid, HU3Kasl yCIEMIHOCTh oOyueHus. [loaTomy mpu u3ydeHHH
¢bu3ukn TpedyeTcs LeNeHaNnpaBIeHHOe MHTEIUIEKTyallbHOE pa3BuTHE oOydaromuxcs ¢ 3[1P, oTBeuaroniee X 0COOCHHOCTSAM M BO3MOXHOCTSIM. YUeT
ocobenHocTel oOyuaronuxcs ¢ 3[1P Tpedyet, 4T0OBI IpH M3yYEeHUH HOBOI'O MaTepuajia 00s3aTeIbHO MPOUCXOIIIO MHOTOKPATHOE €r0 TIOBTOPCHHUE;
pacIIMpeHHOe PACCMOTPEHHE TEM K BOIIPOCOB, PACKPBIBAOIIUX CBS3h (DH3UKKM C JKU3HBIO; AKTyallU3alus TEPBUYHOTO >KU3HCHHOTO OIIbITA
00yJaronmxcs.

YcBoeHHe nmporpaMMHOr0 MaTepualia 1mo (pu3uke BbI3bIBAET OoJibliive 3aTpyaHeHus y odyuatommuxcs ¢ 3I1P, mostomy teopust usyyaercs 0e3
BBIBOJIOB CIIOXKHBIX (popmyi. 3anaum, TpeOyrome NPUMEHEHHs CI0KHBIX MAaTEeMAaTUYECKUX BBIUMCICHUNA U (HOPMYII, B OCOOEHHOCTH TaKUX T€M, KaK
«MexaHnueckoe IBKEHHUEY, «ApXuMenoBa cujay, «MexaHuueckass »>SHEpPrus», «NEKTPUUYECKUE SBICHUSA», « DJIEKTPOMArHUTHBIE SIBICHUSY,
pemaroTcs ¢ TOMOIBIO YUUTENS.

Ocoboe BHUMaHHME NpPU HU3YYEHUM Kypca (U3MKM yAensercs IOCTAaHOBKE M OpraHM3alMd HKCHEPUMEHTa, a TakXKe IPOBEICHUIO
(MperMyILEeCTBEHHO Ha KaXI0M YpOKe) KpaTKOBPEMEHHBIX JEMOHCTpAIMii (BO3MOKHO C UCIOIb30BAHUEM AJIEKTPOHHON JeMoHCcTparun). HekoTopble
TeMbl 0053aTeNIbHO JIOJDKHBI BKJIIOYATh ONOpPHBIE Ja0opaTOpHble pabOThl, KOTOPbIE Pa3BHUBAIOT YMEHHUE IOJb30BATHCA MPOCTEUIIMMHU MpHOOpamH,
aHAJIM3UpPOBaTh IOJIydYEHHbIE JaHHble. B CBA3M ¢ OCOOEHHOCTSAMH MOBEACHUS M JesTenbHocTH obOydaronmxcs ¢ 3IIP (pacTopMo)keHHOCTb,
HEOPraHMW30BAHHOCTb) MPEIYCMOTPEH CTPOXKAUIIMKA KOHTPOJIb 3a COOJIIOJICHUEM IMPAaBUI TEXHUKU OE30MACHOCTH NMPHU MPOBEIEHUH JIAOOPATOPHBIX U
MPAKTUYECKHX padoT.

Bonbmoe BHuManue npu usydenun ¢usuku noapoctkamu ¢ 3[IP obpamaercs Ha oBiajieHue UMM MPAKTUYECKUMHU YMEHUSMH M HAaBBIKAMHU.
[IpenycmarpuBaercsi yMeHbllIeHHE 00beMa TEOPETHUECKUX CBEICHHM, BKIIIOUEHNE OT/IEIbHBIX TEM WJIM LIETBIX Pa3AesioB B MaTepHaJIbl JIJIsl 0030pHOTO,
O3HAaKOMHTENIBLHOTO WM (akyJlIbTaTUBHOTO u3ydeHus. llpemiaraercs ymeHblieHHE oObeMa MaTEeMAaTHMUECKHUX BBIYMCIEHUN 3a CUET yBETWYEHHS
KaueCTBEHHOI'0 OMMCAHUS SBJIEHUH U MPOLIECCOB

ZIOCTaTOLIHOG KOJIMYCCTBO BPEMCHHU OTBOAUTCA Ha PACCMOTPEHUEC TEM H BOIIPOCOB, PACKPBIBAIOIIHUX CBA3b (1)I/ISI/IKI/I C JXHU3HbIO, C TCEMH
SIBJICHUSMMU, Ha6J'IIOI[eHI/IHMI/I, KOTOPBIC XOPOIIO U3BCCTHBI YYCHHKAM U3 UX )KU3HCHHOI'O OIIbITA.



MaxkcuManbHO UCTIONB3YIOTCS MEXKIPEAMETHBIC CBS3H C TAKMMHM JUCIHUIUIMHAMY, Kak reorpadus, Xumus, o0uosnorus, T.K. oOyyatommuecs ¢ 3I1P
0COOEHHO HYXIAIOTCS B MPETOJAHECEHUN OJIHOTO U TOTO XK€ Y4eOHOro MaTepualia B pa3jMyYHBIX aclleKTaX, B €r0 BapbHPOBAHUHU, B HEOJHOKPATHOM
MOBTOPEHUH U 3aKPEIICHUH MOJIyYCHHBIX 3HAHUHM U MPaKTHYECKUX yMeHHi. [103Bomss paccMaTpuBaTh OJUH U TOT K€ y4eOHBI MaTepuai ¢ pa3HbIX
TOYEK 3PEHUS, MEKIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIYYIIEMY OCMBICICHHIO, 0oJiee MPOYHOMY 3aKpPEIUICHUIO IOJyYCHHBIX 3HAHUUA U
IIPAKTUYECKUX YMEHUM.

IIpumepHbIie BUBI AeATebHOCTH o0yyatomuxcs ¢ 3IIP, o0yciioBiieHHbIe 0cOOBIMH 00pa30BaTeIbHBIMU NOTPEOHOCTSIMH U
o0ecneynBalolIie 0CMbICICHHOE OCBOCHHE COePKAHUM 00pa3oBaHus N0 npeaMeTty «Pu3uKa»

[TpumepHas TeMaTHYecKasi U TEPMHHOJIOTHYECKAs JICKCHKa 1Mo Kypcey ¢usuku coorBerctByeT OOIT OOO.

Copepxanue BUIOB AesaTenbHOCTH oOydatonuxcs ¢ 3[1P Ha ypokax ¢u3MKu onpenensieTcss iX 0COOBIMU 00pa30BaTEIbHBIMU MTOTPEOHOCTSIMH.
[Tomumo mmpoko ucnonbzyembix B IIOOII OOO o6mux st Bcex 0OydYaroImIMXCs BHJIOB JESATENBHOCTH CIEAYET YCHIUTh BHUBI JESTEIbHOCTH,
cnenuguUHble JUIS JAaHHOW KaTeropuu JAeTed, OOEeCleurBalollie OCMBICIEHHOE OCBOEHHE COACpX aHHs 00pa3oBaHUs MO MPEIMETY: YCHIICHUE
MPEeIMETHO-TIPAKTUYECKON JEITeTbHOCTH C aKTHBHM3AI[MEl CEHCOPHBIX CHCTEM; OCBOEGHHE MaTepHala C OMOpON Ha alrOPUTM; «IIOLIArOBOCTH» B
M3Y4YeHUH MaTepuaia; UCIOJIb30BaHUE JOMOJHUTEIbHON BU3yadbHOW OMOPHI (CXEMBI, MAOIOHbI, OIOPHBIE TAOJUIIbI); PEUYEBON OTYET O MpOoIecce U
pe3ynbTaTe OesTENbHOCTH; BBHITIOJHEHUE CIEIUANBHBIX 3aJJaHui, 00ECTIeUNBAIOIINX KOPPEKIIHIO PETYIALNN y4eOHO-TI03HABATEIbHOM A€ATeIbHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3ynbTara.

I[J'IH 06yqa101u14xc;1 ¢ 3IIP CYIICCTBCHHBIM ABJIAOTCA IMPUCMBIL pa60TBI C JICKCHYCCKHUM MATCPUAIIOM II0 IIPEAMCTY. HpOBO)lI/ITCSI cricquajibHasa
pa60Ta 10 BBEJICHUIO B aKTHUBHBIM CJIOBAPb o6y11afonmxc51 COOTBeTCTBYIOH_Ieﬁ TCPMHUHOJIOTUH. I/ISY‘IaeMHe TCPMUHBI BBOIATCA HaA HOHHCCHCOpHOﬁ
OCHOBC, o0Os13aTenbpHa BU3YaJIbHAATIOAACPIKKA, AJITOPUTMBIL pa6OTBI C OMIPEACIICHUCM, OIIOPHBIC CXCMBI I AKTYAJIU3ANUUTCPMUHOJIOTUHA.

B cBs3u ¢ ocoObiMu 00pa3oBaTenbHbBIMU NOTpeOHOCTSIMH oOywatromuxcs ¢ 3I1P, npu ruraHupoBaHnu pabOThl yYEHHWKAa HAa ypOKe CleayeT
MIPUIEPKUBATHCS CIIETYIOIINXMOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: J1aBaTh AITOPUTM OTBETA; pa3pelaTh MOJb30BaThCs IMIAHOM, COCTABICHHBIM MPU MOATOTOBKE JIOMAIIHETO
3a/laHusl; JaBaTh OOJIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y JOCKM; pa3peuiarh JeiaTh MNpeBapUTEIbHbIEC 3allMCH, MOJIb30BaThCS
HarJIsIHBIMUA TOCOOUSIMHU.

2. Tlo BO3MOXXHOCTH 3a/1aBaTh OOYUYAIOMIMMCSl HABOSIINE W YTOYHSIOIIAE BOMPOCH], KOTOPBIE TIOMOTYT UM ITOCIIEAOBATEIFHO H3JI0XKHUTh
MaTepua.

3. CucremMaTndeckd MPOBEPATh YCBOCHHE MaTepHalia 1o TeMaM YPOKOB, JIJISi CBOCBPEMEHHOTO OOHApYXEHHs MPOOETOB B MPOIICAIIEM
MaTepuare.

4. B mpouecce u3ydeHHs HOBOTO MaTepuala BHUMaHHE YYEHHMKOB oOpallaercss Ha HauOoJee CIIOKHBIE pa3lelibl U3ydyaeMOH TEMBI.
Heo6xoaumo vame oOpamarbcs KHUM C BOIIPOCAMH, BBIICHAIOIIMMH MIOHUMaHUE y4eOHOro MaTrepuania, CTUMYJINPOBATh BOIIPOCHI PU
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3aTpyJHEHUSX B YCBOCHUH HOBOTO MaTepHaa.
Onucanue mecma npeomema ¢ yueoHoM niane

B ocHoBHO# mikone ¢usuka m3yqaercs ¢ 7 mo 9 kmacc. Ha m3ydenue yuebHoro npeamera «Pusukay» oOydarommmucs ¢ 3[1P, Haxoasmumucs Ha

MHIMBHIyaJIbHOM 00y4eHuu, otBoautcs B 9 kiacce —102 yacoB u3 pacyera 3 4aca B HEJEIIIO.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOTI'O IIPE/IMETA «®PU3UKA»

B nenom pesynbratel ocBoeHus oOyuatommmucs ¢ 3[IP yuebnoro mpenmera «®u3nka» JOKHBI COBNAAATh C pe3yjibTaraMu paboueit
MIpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUsI.

Hawnboiee 3HaYUNMBIMHU SIBJISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaUA K O6y‘~I€HI/IIO n HeJIeHaHpaBJICHHOfl IMO3HABATCIILHOM ACATCIIBHOCTU, YCTAHOBKA HAa OCMBICJICHUC JIMYHOI'O OIIbITA, Ha6HIOHeHHﬁ 3a
(bHSI/IquKI/IMI/I OKCIICPUMCHTAMM

YCTaHOBKA HAa OCMBICIIEHUE PE3YJIbTaTOB HAOIIOAEHUM 32 MPUPOJHBIMH UTEXHOTE€HHBIMU SBJICHUSIMU C MO3ULUMN PU3NYECKUX 3aKOHOB;
CIIOCOOHOCTH OLIEHUMBATh MPOUCXOASIINE H3MEHEHUS U UX MOCIEICTBUS;
(bopMynupOBaTh U OLIEHUBATh PUCKU, (POPMUPOBATH OIIBIT;

IIOBBIIIICHUEC YpPOBHA cBOEH KOMIIECTECHTHOCTHU qcpes MNPaKTUYCCKYIO ACATCIIbBHOCTD (HpI/I COBMCCTHOM  BBIIIOJIHEHUHN
71a00paTOPHBIX MPAKTUUYECKUX paboT);

YMCHHUE pPa3JinvdaTb y‘le6HHe CUTyalliu, B KOTOPBIX yanHﬁCH ¢ 3IIP moxer JIEHCTBOBATh CaMOCTOATCIIBHO, U CUTyalluu, TAC CICAYCT
BOCITIOJIB30BAaTbHCA CHp&BO‘lHOﬁ HH(bOpMaHHCﬁ " APYTUMH BCIIOMOTATCIIbHBIMHA CPECACTBAMU,

CHOCOOHOCTh NPUHUMATh pPELICHHE B >KU3HEHHON CHTyallud Ha OCHOBE IEepeHoca IOJIYYEHHBIX B Xojae oOyueHHs (HU3MYecKuX 3HAHUU B
aKTyaJIbHYIO CUTYalUIO;

CHOCOOHOCTh COOMIO/IaTh B TOBCEIHEBHOW JKM3HU IMpaBHJIa JMYHON O€30MacHOCTH Ha OCHOBE NMOHUMaHMA (U3UUECKUX SBICHUN W 3HAHUSA
3aKOHOB (pU3HKH;

YMCHHUEC KPUTHYCCKH OLICHUBATH MOJYUCHHYIO OT CO6€CCIIHI/IK8. I/IH(I)OpMaI_II/IIO, COOTHOCH €€ CO 3HAHUEM (pI/ISI/I‘-ICCKI/IX 3aKOHOB,
CIIOCOOHOCTH nepeaars CBON COOGpa)KeHI/IH, YMO3aKJIKOUYCHUA TaK, YTOOBI OBITH IIOHSATHIM APYTrUM YCJIOBCKOM;,
AICKBATHOCTDb IMOBCACHU A 06yan0meroc;1 C TOYKHU 3pCHUSA OITACHOCTH WJIN 0e30IMacHOCTH JJIsL ce0s uiu JJI OKPYXKAIOIIUX;

YBa)XE€HUE K TPYly U pe3ysibTaTaM TPYAOBOU NEATEIbHOCTH;



— yIIyOleHHe NPEACTaBICHUHM O LEIOCTHOM KapTHHE MHpa Ha OCHOBE INPHOOPETEHHBIX HOBBIX €CTCCTBEHHOHAYUYHBIX 3HAHUN M IPAKTUYECKUX
YMECHHM.

METANPEIMETHBIE PE3YJIBTATHI

Oesnaoenue YHU6EPCAIbHbIMU yueﬁnbmu NO3HAGAMEIbHLIMU OCUCHGUAMU:
— BBIABJIATH IIPUYKHBI U CIICACTBUS IMIPOCTHIX (bl/ISI/I‘IeCKI/IX ﬂBHeHHﬁ;

— ompeaensaTh (U3NYECKUEe IOHATUSA, CO34aBaTh OOOOLICHHS, YCTAHABJIMBATh AHAJIOTHM, KJIACCU(PUIMPOBATH, CaMOCTOATENBHO BbIOUPATH
OCHOBAHHUS M KPUTEPHHU AJIS KIacCu(PUKALUU, UCIIOJIb3Ysl CIIPAaBOYHYIO HH(OPMALIHIO Y OITUPAsCh HA alITOPUTMYUYEOHBIX 1€HCTBUIA;

— yCTaHaBJIMBATh IPUYMHHO-CIEICTBEHHbIE CBS3U, CTPOMTH JIOTMYECKOE DACCYXJAECHUE, YMO3aKIIUeHUE (MHIYKTUBHOE, NEAYKTHBHOE, IIO
aHAJIOTHH) U J1eJIaThBBIBOBI [10J1 PYKOBOACTBOM I1€arora;

— HCKaTh WM OTOMPATh MH()OPMAIIUIO MU JAHHBIE U3 UCTOYHUKOB C YYE€TOM IpeJI0KEHHON yueOHOM 3a/1aun U 3a/JaHHbIX KPUTEPHEB;

— CO03/1aBaTh, IPUMEHSThH U IPEOOPa30BBIBATH 3HAKU U CUMBOJIbI, MOJIENIU U CXEMBIUIS PELIEHHUs y4eOHBIX U [T03HABATEIbHBIX 33/1ay;

— ¢ IOMOIIBI0 TMEAarora WM CaMOCTOSITENILHO NPOBOAUTH OIBIT, HECIOXKHBIN SKCIEPUMEHT IO YCTAaHOBIICHHIO O0COOEHHOCTEH (hru3muecKoro
0o0BEeKTa WIN SBJIEHUS; IPeoOpa30oBbIBaTh HH(POPMALIMIO U3 OJTHOTO BUAA B Ipyroi (TaOiauIly B TEKCT U MIp.);

— yCTaHaBJIMBATh B3aUMOCBS3b (PU3MUYECKUX SIBICHUH M TPOIECCOB, MCIIONB3YS aJTOPUTM YUIECOHBIX ACUCTBUI.
Ognadenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU OClCIMEUAMU.:

— OCO3HAaHHO HCITIOJIB30BATb PCUCBLIC CPEACTBA B COOTBETCTBUU C 3amaden KOMMYHUKAUN IOJId BBIPAKCHUA CBOUX MBICJIEH U HOTpG6HOCT€fI HJIA
IJIaHUPOBAHUA CBOEH ACATCIIBHOCTH,

—  OpraHM30BBIBaTh YUeOHOE B3aUMOIEHCTBHUE B TpyIIIE (ONPEAEsATh OOLIHE eI, pacipeeNiTh POJIH, JOrOBAPUBATECS JIPYT € APYIOM H T. II.).

— HCJICHAIIPABJIICHHO HCIIOJIb30BATbh I/IHq)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIe TCXHOJIOTHUH, HCO6XO)II/IMI>IG AJIsL pECUICHUA y‘Ie6HHX " MPAaKTUYCCKUX
(I)I/I3I/I‘-ICCKI/IX 3aaad,

—  OpraHU30BBIBATh yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JAEATEILHOCTh CYUYUTEIEM U CBEPCTHUKAMHU B MPOIECCE 3aHITHI (PU3UKOM.
Osnaodenue ynugepcanpHbIMu Y4eOHbIMU PE2YIAMUBHBIMU OCHCMBUAMU:

— TIOHMMAaTh LEJIM E€CTECTBEHHOHAy4yHOro OOy4yeHHus, CTaBUTh W (opMyiupoBaTh JUisi ceOs HOBbIE 3aJaud B ydeOe U IO3HaBaTEIbHOU
NeSITeNIbHOCTH;

— 00HapyxuBaTh U HOPMYIUPOBATH YIEOHYIO TPOOIEMY, OTIPEACIIATH IeJIb YICOHOU IeATeTbHOCTH;

— CaMOCTOSATCIBHO HJIKM C IMOMOINBIKO YYUTCIIA IIJIAHUPOBATh IIYTU JOCTUIKCHHA uenef/'l B (1)I/ISI/I'-IGCKI/IX OKCIIEPUMCHTAaX, B TOM YHCIIC
aNbTEPHATUBHBIC, OCO3HAHHO BBIOMpATh Hanboee F3(h(PeKTUBHBIC CITOCOOBI pelieHUsT YUeOHBIX U MO3HABATEIBHBIX 33/1a4;



COOTHOCUTb CBOU IPAKTHUYECKHE NECUCTBUSA C ILIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH ACATEIBHOCTH B IIpoLECCe
TOCTIDKEHUS pe3yIbTaTa, OMpPeaeisATh CIIOCOOB! AEUCTBUI B paMKaX MPEUIOKEHHBIX YCIOBUNA U TPEOOBaHMIA, KOPPEKTUPOBATh CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSAIOLIENCS CUTYAIUEN;

MPAaBUIHLHOCTH BBITIOJHEHUS KCIIEPUMEHTAIBHON yueOHOM 3a1aun, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;

BJIaJICHHE OCHOBAMHU CaMOKOHTPOJISL, CAMOOIICHKH, IPUHATHS PELICHUH U OCYIIECTBICHUS OCO3HAHHOTO BHIOOPA B y4eOHOI M 1MO3HABATEIHHOMN
NEeSATEIbHOCTH;

JlaBaTh aJCKBaTHYIO OLEHKY CUTyallud M IIpelUlaraTh IUIAH €€ W3MEHEHHS; NPEIBUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH
peuieHnH yueOHOM 3a1a4u;

OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT.

IIpenmeTHbIe pe3yabTaThl

Hpe,I[MCTHBIe pPE3yJbTaThl HA 0a3oBOM YPOBHEC JOJIZKHBI OTPAXKAaTbh Cq)OpMHpOBaHHOCTB y 06yqa}omnxc;1 YMCHHﬁ:

OpUEHTUPOBAThCS B TOHATHUAX M OMNEpUPOBaTh HMMU Ha 0a30BOM YpOBHE: CHCTeMa OTCUéra, MaTepualbHas TOYKa, TPAaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHWYEeCKOro JBIKeHUs, naedopmauus (ympyras, IUIacTUYECKas), TPEHUE, YEeHMPOCMPeMUmenbHoe YCKOpeHue,
HEBECOMOCTh U TIEPErpy3KH; HEHTP TKEeCTH; aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJAOTO Tella, PAaBHOBECHE,  MEXaHHUYECKHe
KoJeOaHus U BOJIHBI, 3BYK, WH(]Pa3BYK U YIBTPA3BYK; SJIEKTPOMArHUTHBIC BOJHBI, IIKAJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U TaTbHO30PKOCTb, CHEKMpPbl UCHYCKAHUS U no2loweHus; anbda-, 6eTa- 1 raMMa-u3IydeHus, H30TOIbI, iepHast YHEPTeTHKA,;

COOTHOCHTD SIBJICHHSI TIOCIIE TPEABAPUTEIILHOTO OOCYKICHHS C IeAaaroroM (paBHOMEpPHOE M HEpaBHOMEPHOE NPSMOJMHEHHOE IBHKCHHE,
PaBHOYCKOPEHHOE TIPSMOJIMHEWHOE JIBUKEHHE, CBOOOJHOE MaJCHUE Tell, PABHOMEPHOE IBM)KEHHE 10 OKPY)KHOCTH, B3aMMOJICHCTBHE T,
pPEaKTUBHOE JBM)KEHUE, KojebaTeabHOe JIBHKEHHE (3aTyXalollie U BhIHYKJACHHbIE KOJIeOaHUs), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTpaXKeHHE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHNE W NPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTPaKeHHE CBETA, Pas3sIo’KeHHEe Oenoro
CBETa B CIIEKTP U CI0KEHUECTIEKTPAJIbHBIX 1IBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JINHEHUATOrO CIEeKTpa
U3JTYYEHHs) 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh ¢ IOMOIIBIO MI€1arora MposiBJICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaloIleM MHUpe (B TOM yuciie PU3NIECKUE SIBICHUS
B NPUPOJE: IPUINBBI U OTJIMBBI, ABMKEeHUE MiaHeT CONHEYHOW CHCTEMBbI, peaKTUBHOE JBUKEHHE >KUBBIX OPraHM3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETpsSICEHUE, CEHCMUYECKHUE BOJHBI, I[yHAMH, X0, LIB€Ta Tell, ONTUYECKHE SBJICHUS B NMPHPOJIe, OMOJIOTHUECKOe JeicTBrE
BUJUMOTO, YIbTPA(QHOIETOBOIO U PEHTT€HOBCKOIO H3JIyUYE€HUH; €CTECTBEHHBIH paAHOaKTUBHBIN ()OH, KOCMHUYECKHE Jy4Hd, PaIUOAKTUBHOE
U3JIy4YeHUE MPUPOJHBIX MUHEPAJIOB; JACHCTBUE PaJIMOAKTUBHBIX M3TyYE€HUI HAa OpraHU3M YelloBeKa), IPU 3TOM MOJI PYKOBOJCTBOM IeJarora
NEPEBOUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIJICIIATh CYILIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3NYECKUX SIBIICHUI;

OMUCBIBATH MOA PYKOBOACTBOM Iicaarora cC OGCy)K[[GHI/IGM Iy1aHa pa60T1>1 HU3Y4YCHHBIC CBOMCTBA TE€n U q)HSPI‘{eCKI/Ie SABJICHHUSA, HCIIOJIb3Ys
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buznyeckre BeMUYUHbI (CpeHIsI 1 MTHOBEHHAsl CKOPOCTh Tella MPU HEpPaBHOMEPHOM JBMKEHHH, YCKOPEHUE, IepeMelieHle, MyTh, yrioBas
CKOpOCTh, CHJIa TPEHHUsS, CHJAa YHOPYrOCTH, CHUJIa TSIKECTH, YCKOpEHHE CBOOOJHOTO MAJCHUsS, BEC Tella, MUMITYJIbC Tella, MMITYJIbC CHIIB,
MexaHu4yecKkas paboTa W MOIIHOCTb, MOTEHIIUATIbHAS SHEPTUs Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMJIH, MOTEHI[HAIbHAS YHEPTHUS CHKATOM
NPYKUHBI, KHHETUYECKasi YHEPIHs, MOJIHAS MEXaHWYeCKas HEPrusi, Iepruo/l U 4YacToTa KojleOaHui, JJIMHA BOJIHBI, IPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHUS CPE/bl); IPU OMUCAHUH C MOMOIBIO YUUTENs MMPaBUIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCTIOJIb3YEMBbIX BEIMYMH, 00O3HAYCHHUS M EAMHUIBI (PU3MYECKUX BEJIWYHMH, C OMOPOH Ha METOAMYECKHX MaTepuan HaxoIuTh (HOpMYIIbl,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTHMMU BETUYMHAMHU, CTPOUTH TpaUKy NU3YUYEHHBIX 3aBUCUMOCTEH (PM3NYECKUX BETUYHH;

XapaKTepu30BaTh MOCJE MPEABAPUTEIHLHOIO OOCYKIEHHs C MEJaroroM CBOMCTBA Tel, (pU3MUECKUe SBICHHS M MPOLECCHI, UCTIONb3Ys 3aKOH
COXPaHEHUSIPHEPIUH, 3aKOH BCEMHUPHOT'O TATOTEHMSI, IPUHLIMII CYNEPHIO3ULUN CUJI, IPUHIUI OTHOCUTENbHOCTH [anunes, 3akoHsl HeloToHa,
3aKOH COXPaHEHHUs UMITYJIbCA, 3AKOHBI OTPAXKEHUS U IIPEIIOMIICHUS CBETA, 3AKOHBI COXPAaHEHUs 3apsAI0BOT0 U MAaCCOBOI0O YUCEN MPH JIEPHBIX
peaKusx; MpPU STOM HAXOJUTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro MaTeMaTHYeCKOE BBIPAKEHHE C ONMOpoi Ha HU(POBBIC
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCHTBH IO/ KOHTpOJIEM Tenarora (U3uyecKhe IpOLECcCChl M CBOWCTBA Tell, B TOM YHCIE€ M B KOHTEKCTE CHUTyallUd INPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKkTepa: BBIABIATH IMpU IOMOLIM Iefarora IMPUYMHHO-CIEJACTBEHHbIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHYECKUX HIArOB C OMOPON Ha 2—3 U3yUEHHBIX CBOMCTBA (PM3UYECKUX SBICHUN, (PU3MUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEIH;

pelaTh TUIOBbIE pacy€THbIe 3a/1aun B 1—2 neiicTBUS ¢ OOPOM Ha alNropuTM, IpeaBapUTEIbHO Pa300paHHbI COBMECTHO C, UCIIOJIb3YS 3aKOHbI
u (GopMyIbl, CBSI3bIBAIOLIME (U3NYECKUE BEIMUYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJlauM 3alUChIBATh KPATKOE YCIIOBUE, BBISABIATH
HEJIOCTAIOLINe WM M30BITOYHBIE TaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PEIIeHUs, TPOBOAUTH PAcUEThl U OLEHUBATDH C
MOMOIUIBIO YUUTEIIS PEATMCTUYHOCTh MOIYYEHHOT'O 3HAaYEHUS] (PU3NUECKON BETMUHHBI;

HUMCTDb IPEACTABJIICHHUE O np06neMax, KOTOPBIC MOJXHO PECIINTH IPHU IMOMOLIN CI)I/ISI/I‘ICCKI/IX MCTOHOB; HCIIOJIb3YA OINMMCAHUC HCCICIOBAHUA,
MocJIC MpEABApUTCIIBHOTO O6CY)K)I€HI/I$I C IeJaroroM BBIACIIATE IPOBEPIACMOC TMPEAIOIOKCHNEC, OLUCHHUBATL MPAaBHUIBHOCTH IOPAJAKa
MMPOBEACHUA UCCIICA0OBaHNUs, ACIaTh BBIBOABI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J'II-0,[[eHHfI H OIIBITOB,

YMETb HaXOJAUTb C UCIIOJIb30BaHUEM LIMPPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI 110 HAOJIOIEHUIO (PU3NUECKUX SBJICHUN WIH PU3NYECKUX
CBOWCTB Tel (M3y4eHue BTOporo 3akoHa HbloToHa, 3aKk0OHa cOXpaHEeHUs! SHEPTUH;3aBUCUMOCTh MIeproia KojaeOaHUi MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a U >KECTKOCTH NPYKUHbI UM HE3aBHUCHUMOCTh OT aMIUIMTYAbl MajbIX KoJeOaHUM; MPSMOJIMHEHHOE pachpoCTpaHEHHE CBETa,
pasiio’keHue 0e0ro cBeTa B CHEeKTP; U3yYeHHE CBOMCTB M300pakeHUs B IMJIOCKOM 3€pKaJie U CBOMCTB M300pa)KeHHUs MpeMeTa B cCoOMparoiien
JMH3€; HaOJI0/IeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HM3IY4YEHHS): CAMOCTOSTEIBbHO COOHMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
000pyIOBaHUS C ONIOPOM Ha CXEMY; OIHCHIBATh XOJ] OIBITA U €rope3yibTaThl, POPMYINPOBATH BHIBOJIBI O] PYKOBOJICTBOM II€/1arora;

POBOJIUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHA, OMPEeNisisl CpeHee 3HAUCHHE U3MEPSIeMON BEITUUUHBI ((POKYCHOEe paccmosiue
cobuparowell 1uH3bl); 0OOCHOBBIBATH BBIOOP CIIOCO0a M3MepeHus / N3MepUTENbHOTO pHoopa;

MPOBOAMTH COBMECTHO C II€AAaroroM HCCIeIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIWYMH C MCIHOJIb30BAaHUEM TMPSMBIX HU3MEPEHHM

(3aBHCHMOCTB ITyTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaJIbHON CKOPOCTH; MEPUOIAK0IeO0aHN MaTEMaTHUECKOTO MasiTHUKA

OT JJIMHBI HUTH; 3aBUCHUMOCTH yTJia OTPaXeHHsI CBETa OT yrja MaJeHHsl U yrja MpeIOMJIEHUs OT yIjla MaJeHus): Mocie OO0CYXACHUsS MOJ

PYKOBOJICTBOM II€/larora IJIAHUPOBAaTh HCCIENOBaHME, COOMpATh YCTAHOBKY, (UKCHUPOBATh peE3yabTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
10



(GU3UYECKUX BEIUMYHMH B BUC TaOIUIl U TpauKOB, AeIaTh BHIBOJBI 110 PE3yIbTaTaM MCCIICIOBAHNS,

COOTHOCHTbH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETUUMH (CPEIHSISI CKOPOCTh NYCKOPEHHE Tella PU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE
CBOOOJHOTO TMaJCHUSs, KECTKOCTh NMPYXKHUHBI, KOAPPUIMEHT TPEHHs CKOJIBXKCHHS, MEXaHHMYeCKas paboTa M MOIIHOCTh, YacTOTa U TEPHOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYKMHHOIO MasTHUKOB, ONTHYECKass CUJIa COOMparolled JIMH3bl, paJMOaKTHBHBIM (DOH): C MOMOLIbIO
1ejarora IJIaHupOBaTh U3MEPEHHUS;COOMPATh FIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIIEYs IPEJI0KEHHON HHCTPYKLINN;
BBIUNCJISTh 3HAYECHNUE BEJIMYMHBI U aHATU3UPOBATH IIOJyYEHHBIE PE3YJIbTAThl C Y4ETOM 3aJaHHOM IIOTPEIIHOCTH U3MEPEHUN;

coOuoIaTh TpaBUjIa TEXHUKU OE€30MacCHOCTH IMpH paboTe ¢ J1abopaTopHBIM O0OPYAOBAHHUEM IIOCIE IMPEABAPUTEIBHOTO OOCYKACHUS C
eJIarorom;

COITOCTABJIATH C IOMOIIBIO MIEIarora OCHOBHBIE MPU3HAKU U3YYSHHBIX (DU3MYECKUX MOJEINCH: MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TEJIO,
TOYCUHBIH UCTOYHHK CBETA, Jy4, TOHKAs JIMH34, IUIAHEeTapHas MOJIeNIb aTOMa, HYKJIOHHAsi MOZI€TIb aTOMHOTI'O /Ipa ¢ OIOPOil Ha METOIUYECKUe
MaTepuabl;

XapaKTepU30BaTh MOCIE MPEBAPUTEIHLHOTO OOCYKACHHUS C MEeJaroroM MPUHIIMIBI ASHCTBUS U3yYEHHBIX TPUOOPOB M TEXHUYECKHUX YCTPOMCTB
C OMOpOM HAa UX OMHCaHUS (B TOM YHMCIE: COUIOMETP, AATUYUKHU TOJIOKCHUS, PACCTOSHUSI M YCKOPEHUs, PaKeTa, 3XO0JO0T, OYKH, IEPUCKOII,
dboToanmapar,0NTUYECKUE CBETOBO/IbI, CIIEKTPOCKO, TO3UMETpP, kKaMepa BunbcoHna), ncnomns3ys 1iudpoBbie 00pa3oBaTeIbHbIE PECYpCHI;

HCIIOJIB30BAaTh IIOA PYKOBOJACTBOM IIedarora CXE€Mbl M CXCMATHYHBIC PUCYHKHW HU3YYCHHBIX TCXHHUYCCKUX YCTPOﬁCTB, HU3MCPUTCIIbHBIX
npUOOPOB M TEXHOJOTHYECKUX MPOILIECCOB MPHU PEIICHHH YYeOHO-TIPAKTUYCCKUX 33]1a4; ONTHUYECKUE CXEMBI JIJIS MOCTPOSHHS N300pasKEeHHH B
IUTOCKOM 3€pKalie U COOMpAIoNIeH JINH3E,

HPUBOANUTH NPUMEPBI/HAXOIUTh HH(POPMALIUIO O TIPUMEpaxX MPAaKTUYECKOTO MCIOIb30BaHUsS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM JKU3HU IS
oOecrnieueHns 0€30MacHOCTU MpU O0OpalleHUH ¢ NMpUOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMU, COXPAHEHUS 3/10pOBbsSl M COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISATh [10J] PYKOBOJICTBOM I€iarora nouck nHpopmanuu Gu3ndeckorocoaepxanus B cetu IHTepHeT, caMOCTOATENbHO GOpMYyIUpys
MOUCKOBBIA 3ampoc, HAXOAMTh IIYyTH OIPEJeIeHUs] JOCTOBEPHOCTH NOJYYEHHOM HMHPOpPMAlMU Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJTHUTEIIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 33JaHUN OTOOpPAHHYIO MEAaroroM HAay4HO-TIOMYJIPHYIO JIMTepaTypy (pusnueckoro cojiep:kaHus,
CIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MIHTepHeT; BIajeTh NpuéMaMu KOHCIIEKTUPOBAHMS TeKCTa, peoOpa3oBaHus WH(GOpMALIUK U3 OTHON
3HAKOBOM CHUCTEMBI B JPYI'YIO C OIOPOM Ha QJITOPUTM U YTOUYHSAIOIIME BOIIPOCH! IIE€JArora; CO3JaBaTh IIOJ PYKOBOJACTBOM IleJarora c
06Cy>K,HeHI/IeM IJ1aHa pa6OTBI IMUCBbMCHHBIE M YCTHBIC COO6HIGHI/I${ Ha OCHOBE I/IH(l)OpMaI_II/II/I U3 HECKOJBKHMX HNCTOYHHKOB (1)1/[3PI‘—I€CKOFO
coJiepKaHusl, MyOJINYHO MPEACTABIATh PE3YNbTaThl MPOSKTHONW MM MCCIIENOBATENbCKON AEATENbHOCTH; MPH 3TOM I'PAMOTHO HCIOJIb30BaTh
M3YYEHHBIN NMOHATHMHBIN anmmaparT M3y4aemoro pasjena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE Mpe3eHTaluued ¢ y4éToM ocoOeHHOCTel
ayIUTOPUHU CBEPCTHUKOB.
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Temamuueckoe njiaanuposanue

HaumenoBanmue pasuena

Conep:xkanue

Marepuan

yuyeOHHKAa

Koan4yecTBo
4acoB

3aKO0HBI
B3aMMOJAeHCTBUSA U
JBHKEHHUS TeJl.

Onucanue nBuwkeHus. MatepuanbHas TOuka Kak Mojenb Tena. Kpurepun
3aMeHbl Tena MarepuanbHOM Toukoi. [locrymarenpHoe nBwkeHue. Cucrema
orcyera. llepememenne. Paznuurie Mexay NOHATHAMH «IIyThb» U <«IIEPEMEILIEHUEY.
Ilepemenienue npy NpsIMOJIMHEWHOM PaBHOMEPHOM JBUKECHUU.

[IpsiMonuHeiHOE pPaBHOYCKOPEHHOE JBMXKEHHE. MTIHOBEHHAs CKOpOCTb.
VYckopenne.  CkOpocTb — HPSIMOJMHEWHOTO  PaBHOYCKOPEHHOIO  JIBUKEHUSI..
[Tepemerenrie npu NPsAMOIMHEHHOM PaBHOYCKOPEHHOM JIBUKCHUU.

OTHOCHUTENBHOCTh TPACKTOPUHM, IEPEMEIIEHUsS,, IyTH, CKOPOCTU. 3aKOH
nHepumu. IlepBoiii 3akoH HeroToHa. MHepumanbHble cHCTEMBI OoTcyeTa. BTopou
3akoH Herotona. Tperuit 3akoH Hprotona. CBoOOgHOE mMajseHue Tel. Y CKOpeHHUe
CBOOO/IHOTO TaJIeHus. 3aKOH BCeMHpHOTo TsAroteHus. Cuia ynpyroctu. 3akoH ['yka.
Cuna tpenust. Bunpl TpeHUs: TpeHHE NOKOS, TPEHUE CKOJIbKEHHSI, TPEHUE KaueHHUsI.
dopmyiia sl pacyeTa CUIIbl TPEHUSI CKOJIbXKEHUs. [[pruMephl 11os1e3HOro nposiBICHHS
TPEHMUSL.

[IpsimonMHEHOE M KPUBOJIMHEHHOE JIBHYKEHHE. JIBrmkenue Ttena 10
OKPYKHOCTH C TIOCTOSIHHOM II0 MOJIYJIK CKOpOCThrO. LleHTpocTpemutensHoe
yckopeHue. MickyccTBeHHble criyTHUKH 3eMi. [lepBas kocMuueckas CKopocTb.

Nmmynee tena. 3aMkHyTas cucrema Ten. M3MeHeHne MMIyiIbCOB Tell MPU UX
B3aMMOJIEMCTBUU. 3aKOH COXPAHEHHsI UMITYJIbCA.

Pabora cunbl. IloreHumanbHas sHeprus. [loreHnmanbHas sSHeprus yHpyro
nepopmupoBanHoro  Tema.  Kunermueckas — 9Heprusi.  3aKOH — COXpaHEHUS
MEXAHWYECKOW SHEPIHH.

§1-26

35

Mexannueckue
KOJIC0AHUA W BOJIHBI.
3ByK.

[Ipumepsl koneGarenbHOro JBWXeHHA. OOmuMe YepThl PpazHOOOPA3HBIX
koneOannii. CBoOomHbIE KoeOaHMsA, KoyeOaTeIbHbIE CHUCTEMBI, MAasTHUK.
Benuuunebl, xapakrepusyronpe KojeOaTelbHOe IBIDKEHHE: aMIUTUTy[a, MEepUO[,
yacToTa, (paza kojeGaHuil. 3aBUCMMOCTh NIEPHOZIAa U YaCTOThl MAATHUKA OT JUIMHBI
ero HUTH. ['apmonHmueckue konebanus. [IpeBpareHne MexaHHMYeCKOM SHEepruu

§27-37

14
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KoJ1e0aTeIbHOM CHUCTEMBI BO BHYTPEHHIOIO. 3aTyxarolue Kojiebanus. MexaHusm
pacnpocTpaHeHus yrnpyrux kojeOanui. Mexanuueckue BoiyiHbl. [lomepeunsie u
MPOJIOJIbHBIE YIIPYTHe BOJIHBI B TBEPHABIX, >KUAKUX U Ta3000pa3HbIX Cpeaax.
XapaKkTepUCTUKH BOJIH: CKOPOCTb, JUIMHA BOJIHBI, YacTOTa, MEpPHOJ KoseOaHuH.
CBs13b MEX]ly STUMH BEJIMYUHAMU.

Hcrounnku 3Byka — Tena, KoseOmromecs ¢ yactorod 16 I'm— 20 kI'm.
VYibTpa3ByK U MH(Pa3BYyK. 3aBUCUMOCTh BBICOTHI 3BYKa OT YacTOThI, & TPOMKOCTHU
3BYKa— OT aMIUTUTY/Ibl KOJIEOAHUM M HEKOTOPBIX APYrux npuunH. Hammume cpempl
— Heo0X0JIMMOE YCIIOBHE PaCIPOCTPAHEHHMSI 3BYKa.

DJIEKTPOMArHUTHOE
noJie.

Hcrounuku marautHoro nojsi. ['unoresa Ammepa. ['paduueckoe nzobpaxenue
MarHUTHOro moJjs. JIMHUM HEOJHOPOJHOrO M OJHOPOJHOIO MAarHUTHOIO TOJIS.
JleificTBi€ MAarHUTHOTO TMIOJISI HAa TIPOBOJHUK C TOKOM W Ha JIBHXKYIIYIOCS
3apsHKeHHYR0 yactully. MHIyKnust MarHuTHOro noss. Moayib BEeKTOpa MarHUTHOU
WHIYKUWU. JINHUA MarHUTHOW MHTyKIUH.

Oneitel  @apazess. [lpyunHa  BO3HMKHOBEHUS MHAYKIIMOHHOTO  TOKA.
Ornpenenenre sBICHUS JIEKTPOMArHUTHOM MHIYKIUH. TEXHUYECKOe MPUMEHEHHE
ABJICHUSI. BO3HMKHOBEHHE MHIYKIIMOHHOTO TOKa B QIIOMUHHUEBOM KOJIBLE IIPU
W3MEHEHUU TMPOXOJSIIET0 CKBO3b KOJBIIO MAarHUTHOTO TMOTOKa. [lepeMeHHBbIi
ANEKTPUYECKHUI TOK.

DNEKTPOMarHuTHOE TI0JIe, €ro HWCTOYHHWK. Paznuume Mexay BUXPEBBIM
ANEKTPUYECKUM M 3JIEKTPOCTATUYECKUM TOJISAMHU. JIEKTPOMATHUTHBIE BOJIHBIL:
CKOPOCTbh, TOTIEPEYHOCTh BOJIHBI, JJIMHA BOJHBI, MPUYMHA BO3HUKHOBEHHS BOJIH.
[lonyueHue © perucTpauusi 3JIEKTPOMAarHUTHBIX BOJIH. BBICOKOYAaCTOTHBIE
AIIEKTPOMAarHUTHbIE Kojle0aHHWs W BOJHBI — HEOOXOJMMBIE CpeACTBA JUId
OCYIIIECTBIICHUS PaJAHOCBS3H.

Wntepdepentss u  mudpakuus cBera. CBeT Kak YacTHBIM  ciydaid
ANIEKTPOMATHUTHBIX ~ BOJH. JlMama3oH BUAMMOIO  HW3JIy4YEHUS HA  IIKale
AJIEKTPOMArHUTHBIX BOJH. YacTHIIBI AJEKTPOMArHUTHOTO HW3Iy4eHUS! — (OTOHBI
(xBaHThI). SBneHme mucnepcuu. Paznoxenue Oemoro cBeta B cmektp. [lomydenue
0eroro cBeTa MyTEM CJIOXKEHHS CIHEKTPAIbHBIX I[BETOB. ATOMBI — HCTOYHUKHU
W3ITYYEHUs] U TIOTJIONICHHS CBETA.

§38-55

22

Crpoenne  aroma
aTOMHOI0 si/ApA.

u

CnoxHbIl cOCTaB PagUOaKTHUBHOTO M3IIy4eHUs, o-f- U y-dacTulbl. Mojens
aroma Tomcona. OmnbiTel Pesepdopma mo paccesHuro o-uactui. [lmanerapHas
MOJIEJIb aTOMA.

IIpoToHHO-HEHTpOHHAs MOAENb siipa. OCOOEHHOCTH sIIepHBIX Cril. M30TOMbI.

§56-67

15
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DHeprusi cBsi3U. BHYTpEeHHsISl HEpPrusi aTOMHBIX siaep. B3auMoCBs3b Macchl U
sueprud. Jledekr wmacc. BpineneHue WM TOTJIOMIEHHE SHEPTUM B SAEPHBIX
peakuusx. Jlenenwe sanpa ypaHa. BeineneHue sHepruu. YCIOBHS NPOTEKAHUSA
YIpaBIseMON LEMHOM peakuuu. HasHaueHue, yCTpOMCTBO, NPUHLMII ACUCTBUSA
AJIEPHOTO peakTopa Ha MEAJICHHbIX HeWTpoHax. IIpeoOpazoBaHue sHepruu saep B
aNeKTpudeckyro sHepruto. llpeumyiectBa m Hemocratku ADC mepen Apyrumu
BUJIAMH 3JIEKTPOCTAHLIUI

Crtpoenne u 3BOJIIOIUS
Bcesiennoii.

CocraB Conneunoit cuctemsl: ColHIIe, BOCEMb OOJBIIMX IUIaHET (IIECTh U3
KOTOPBIX MMEIOT CIIyTHUKM), MATh IUIAHET-KapjHKOB, AacTepOU/bl, KOMETHI,
METEOpHBIE TeIa.

3emiis U IJIaHeThl 3eMHOM rpynmnbl. OOIMIHOCTh XapaKTEPUCTHK [UIAHET 3€MHOM
rpynmsl. [Inanersi-rurantel. CIyTHUKM M KOJIbLA IUIAHET- TUTaHTOB. Maible Tena
ConHe4yHOI cuCcTeMBbI: acTepOMIbl, KOMEThI, MeTeopHbIe Tena. OOpa3oBaHNE XBOCTOB
komeT. Paguant. Mereopur. bomma.

ConHlle U 3Be3/1bl: CIIOUCTas (30HHAs) CTPYKTypa, MarHUTHoe mnosje. McTouHnk
sHepruu CosHIa M 3BE3] — TEIUIO ,BBIIENIAEMOE MPU MPOTEKaHUM B UX HEIpax
TepMosiAepHbIX peakiuid. Ctaaun sBomonun CoHua.

lNamakTuku. MeraranakTuka.

§68-72

O01ee KOJIMYECTBO YACOB:

102

wn

No gk

MaTepHaJILHO-TeXHH'-IeCKOC Hu I/Il—[q)OpMaHHOHHO-MeTOJII/I‘IeCKOC o0ecneueHune 06p330BaTeJIbHOF0 nmpouecca

Jlocka.

Yueonoe u yueono-memoouueckoe ovecneuenue.

WHTepakTHBHAS TOCKA C IPOEKTOPOM M HOYTOYKOM.
KoMImIekT 1eMOHCTPalMOHHOTO U JIAOOPATOPHOr0 00OPYAOBAHUS 110 MEXAaHUKE B COOTBETCTBUU C NIEPEYHEM y4eOHOro 000py10BaHHUs IO
¢du3uKe 17151 OCHOBHOM IIKOJIBI.
KoMmiekT uepTeKHbIX HHCTPYMEHTOB: JIMHEHKa, TpaHCIoOpTUp, yroybHUK (30°, 60°), yronbauk (45°, 45°), UUPKYIb.
Harnsaueie nocobus (mmakatel, rpadMKu, TaOIMIIBI).

[TeyatHble mocoOus (y4eOHUKH, pa3aTOYHbIN U TUJAKTHYECKUI MaTepHabl).
Tabnuib! BEIIAIONMXCST (PU3HKOB.

Yueono-memoouueckue nocoousn

Neni/n

HaunmenoBanue yueGHOTro mocoOust W3narenscTBO

T'on u3nanus
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[Iporpammbl 0cHOBHOTO 00111eTO 00pa3oBaHus Mo mpeamery «Pu3nkay 6a30BbIi
ypoBeHb, Pusuka. /—9 kiaccel : pabouas nporpamma K muaun YMK U. M. . 2021
[Teperikuna, E. M. I'yrauk, A. W. MBanosa / E. M. I'yrauk, M. A. Iletposa, O. M.: Tlpoceemene 0
A. YepHHUKOBa.

9 knace
Omsuka: 9 xmacc: yueOHHMK ans oOrieoOpa3oBarenbHBIX yupexaenuit /.M.
[epbmukun, E.M. I'ytauk, A.M.MBanoB, M.A. IlerpoBa — M.: IIpocsemenue, | M.: IIpocBemienue 2021
2021.—-352,[1] c.: mi.
H. B. ®unonosuu ®usnka. Metoauueckoe mocodue. 9 kiace M.: Ipoca 2018
H. K. Xannanos, T. A. XannanoBa ®usuka. TecTsl. 9 Kinacc M.: Ipoca 2018
A. E. Mapon, E. A. Mapon ®usnka. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAaOOTHI. M.: Tpoda 2019
9 xace
A. E. Mapon, E. A. Mapon ®u3suka. [lugakruueckne MmaTepuansl. 9 Kiace M.: JIpoda 2019
B. B. [llaxmaroga, O. P. llledpep ®@usuka. Jlmarnoctuaeckue padoTel. 9 Kimace M.: JIpoda 2019
B. B. lllaxmaTtoBa, O. P.Illepep Duszuxa. IloarotoBka K BCEPOCCUUCKUM M.: Jipodba 2019
IPOBEPOUHBIM paboTam. 9 Kiacc
A. E. Mapon, E. A. Mapon, C. B. [To3oiickuit duzuka. COOpHUK BONPOCOB U M.: Jlpodha 2019
3az1ad. 9 knace

Dnexkmponnvie odpazosamenvHbvie pecypcol

1. 1C. llIkona. ®dusuka, 7-11 ki. bubanoreka Harnsaubx nocoduit. — [Tox penakiueit H.K. Xannanoa. - CDROM. — Per. nomep 82848239.
2. 1 CD for Windows. ®wusuka, 7-11 k1. bubnroreka 31eKTpOHHBIX HATJISAHBIX Tocobuit.- CDROM.
3. Ikona Kupumia u Medoaus

No HasBanue caiita DJIEKTPOHHBIN apec
1 Komnexmust [JOP http://school-collection.edu.ru
2 Komnexnus «EcTecTBeHHO-HAayYHBIE KCTIEPUMEHTB»: (hrU3HKa http://experiment.edu.ru
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3 Knaccuas ¢usuka: cait yunrens pusuku E. A. banguaoi http://class-fizika.narod.ru

TectupoBanue online: 5—11 kmaccer http://www.kokch.kts.ru/cdo.

[Ipu nmnanupoBaHuM Kypca (PU3MKH ydTeHAa BO3MOXKHOCTh BKJIIOUEHHUS Pa3sHOOOPA3HOrO WILIIOCTPATHBHOTO MaTepuana, MyJIbTHMEIUHHBIX U
MHTEPAKTUBHBIX MOJIEJ]EH, HCIOJIb30BAaHUS KOMIBIOTEPHON HH(DOPMALMOHHONW 0a3bl A OpraHU3alMd CaMOCTOATENbHOM paboThl YYEHHMKOB IIPH
IIOBTOPEHUM TEOPETUYECKOr0 MaTepHualla U TECTUPOBAHUSA U1 KOHTPOJIS 3HAHUM.

B pasnene pabGoueii mporpammsl «KomnbroTepHOe oOecriedeHue» CIUIAHMPOBAHO IPUMEHEHHE HMEIOIUXCS KOMIIBIOTEPHBIX MPOIYKTOB!
JIEMOHCTPAIlMOHHBIX MaTEPHAJIOB, 3aJJaHU JIs1 YCTHOTO OIIpoca 00y4aroIKuXCcsl, TECTOB M MIPE3EHTAIMM, a TAKXKe Pa3INYHbIX JIEKTPOHHBIX yYEOHUKOB.

Vcnonb30BaHue KOMIIBIOTEPHBIX TEXHOJIOTHI B NMpenojaBaHUM (PU3UKU MO3BOJISET IMOCTOSHHO MEHSTh (POpMbI pabOThl HA ypOKe, YepernoBaTh
YCTHBIE U TMCbMEHHBIE YIPAKHEHUS, OCYILIECTBIIATh Pa3HbIE MTOAX0/IbI K PelIeHuIo 3a1a4. Takas cucreMa paboThl MOCTOSHHO CO3/1a€T U MOJEPKUBAET
MHTEJJIEKTYyaJIbHOE HaIlpsDKEHHE o0ydaroluxcst, opMHUpyeT y HUX YCTOMUMBBIM MHTEpEC K U3YyUEHUIO IIpEIMETa.

Yueono - memamuueckoe nianuposanue

Opranusannon
Pa3nen Koa- P
Mara Ne Has popma OcHoBHbBIC BHIBI
NPOrpamMMmBbl, Tema ypoka BO
YPOKa NPOBEACHHUSA AeATEeJbHOCTH
KOJIMYeCTBO YaCOB 4acoB
yYpOKa
§1. 3akoHbI 1 MarepuanbHas TOUKA. 1 YOMH — Habmonate u onuceiBath
B3aHMOJCHCTBHUS U Cucrema orcyera. IPSIMOJIMHENHOE M PABHOMEPHOE
JABUKEHUS TeJl. [Tepemenienue. JBUKEHHE TEJIEKKH C KaleIbHUIIEH;
— ONPEIEINSTH 110 JIEHTE CO ClieJaMu
(35 4) pen 1

Kareyb BUJ IBUKCHUS TEIIEKKH,
MIPOMICHHBIN €10 ITYTh U IPOMEKYTOK
BPEMEHHU OT HayaJla JBUKECHHUS 10
OCTaHOBKH;

— 000CHOBBIBATH BO3MOKHOCTD
3aMCHBbI
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TCICKKHU €€ MOACIIBIO — MaTepHaHBHOﬁ
TOYKOM — JJI OITMCaHWA IBUKCHUA

— IIpuBoauTH IpUMEpPBL, B KOTOPBIX
KOOPAMHATY JIBIKYIIETrOCs Teia B
1100011 MOMEHT BPEMEHH MOKHO
OIIPE/ICIIUTD, 3HAS

€ro HaYaJIbHYI0 KOOPJUHATY U
COBEPUICHHOE UM 3a JaHHbIN
MIPOMEXYTOK BPEMEHH NepeMelleHue, 1
HEJb351, €CJIM BMECTO TIEPEMEIICHUS
3a/1aH MPONJAECHHBIN MYTh.

Omnpenenenne KOOpAUHaThI
JBIDKYIIETOCS Tela.

YOH3

— OrnpenensiTh MOIYJIU U IPOESKIUU
BEKTOPOB Ha KOOPJAUHATHYIO OCb;

— 3aMKChIBaTh ypaBHEHUE IS
ompeieNIeHUs KOOPAMHATHI
JBUKYILIETOCS TEJIa B BEKTOPHOU U
CKaJISIpHOHM (popMe, UCII0NIb30BaTh €ro
JUISL peleHus 3a1a4

Ilepemenienue npu
MPSAMOJIMHEHOM
paBHOMEPHOM

JABWKCHUUA.

YOH3

3anuceIBaTh GOPMYIBL: IS
HaxO0KJICHUS POEKIIUUA U MOIYJIS
BEKTOpa NEPEMEIICHUS Tela, 1JIs
BBIYMCIICHHS] KOOPIUHATHI
JBUXKYIIETOCS Tela B 1000 3a1aHHbII

MOMCHT BpPpECMCHU;

— JIOKa3bIBaTh PABEHCTBO MOJYJIS
BEKTOPA MEPEMELICHUS IIPOUIEHHOMY
MIyTH U

IJIOLIaIN MO/ TpauKOM CKOPOCTH;

— CTPOUTH TpayKu 3aBUCUMOCTH
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B, = B, 1)

[TpssmonuHEHOE 1 YOH3 — OOBICHATH (PU3UIECKUN CMBICIT
PaBHOYCKOpECH- MOHATHI: MTHOBEHHAsI CKOPOCTb,
YCKOPEHHUE;

HOE JBIKCHHE. Y CKOPEHHUE.
— IPUBOJUTH IIPUMEPBI
PaBHOYCKOPEHHOI'O JIBUKCHUS;

— 3aluChIBaTh (GopMyny uis
OlpesieNIeHUs] YCKOPEHUSI B BEKTOPHOM
BUJIC U B BUJIE IPOEKLUI HA
BbIOpaHHYIO OCb;

— MPUMEHSATH POPMYJIBL;

ﬁx - ﬁnx

el =
* t
IJI PCIICHUS 3aa1, BbIpaXXaTb

JTFOOYIO M3 BXOMSIIMX B HUX BEITHYNH
4yepe3 OCTabHbIC

CxopocThb MPSMOJIMHEINHOTO 1 YOMH r =
p P — 3anuceiBath Gopmyssl ¥ = e + at|
PaBHOYCKOPEHHOT'O JIBUKEHHS.

I'paduk ckopoctw. By = Bgw + a,t O =B Fat uurateu
CTPOUTH rpaduKH 3aBUCUMOCTH
By = 5, (1)

— pelIaTh PACUCTHLIC U KAYCCTBCHHBIC
3a1a4i C IPUMEHCHUEM YKa3aHHBIX

hopmyn

18




[Tepemenienue npu
IIPSAMOJIMHEN-

HOM PaBHOYCKOPEHHOM
JIBU>KEHUH.

YOH3

— Pemiath pacueTHsbie 3a71a4u €
MpUMEHEHHEM (OPMYITBI

a,t3
5. =ﬁ,,_.rt+xT_

Fox + 0
§=——"
—TIPUBOANTE hopMyITy 2
s = ﬁ:t? B ﬂn:x
K BULY 2a,

—JI0Ka3bIBaTh, 4TO IS
HPSIMOJIMHENHOTO

PaBHOYCKOPEHHOI'O IBUKEHUS
YpaBHEHUE

X =Xg+ 5,

MOKET OBITh IPEOOPA30BAHO B
ypaBHEHHE

a,t3

X=xg+ .t +

[Tepemenienue Tena nmpu
MPSMOJIMHEMHOM
PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON CKOPOCTH.

YOMH

— HabmronaTe IBMKEHUE TEJIEKKH C
Ka-

METbHUATIEH;

— JIeTIaTh BBIBOJBI O XapakTepe
JBUKECHHUS

TEIICIKKH;
— BBIUUCIISATH MOYJIb BEKTOpA IIepeme-

HICHHSI, COBEPIICHHOTO MPSIMOJIMHEITHO

19




n

PaBHOYCKOPEHHO ABUKYLIUMCS TEJIOM
3a

N-10 CEKyHAY OT Havajia ABHKECHUS, 110
MO-

AYJIIO MEpeMCIICHUS, COBCPIICHHOI'O UM
3a

K-to cekyHmy

Jlabopamopuasa paooma Ne 1
«Hccneoosanue
PABHOYCKOPEHHO20 OBUNCEHUS
6e3 HaYaNbLHOU CKOPOCHUY

VP

— Ilonp3ysacs METPOHOMOM,
OIpeseNiTh

MIPOMEXYTOK BPEMEHH OT Havala
paBHOYC-

KOPCHHOT'O ABUKCHUS IIapUKa IO €T0o
ocC-

TaHOBKH,

— OMpPEENSITh YCKOPEHUE JBUKEHUS
I1a-

pUKa ¥ €r0 MTHOBEHHYIO CKOPOCTh
nepen

yAapoOM O LIMJIMHJD;

— MPEICTABIATh PE3YIbTaThI
A3MEPEHUIN

Y BBIYMCIICHUN B BUJIE TaOJIUL U
rpaduKoB;

— 10 rpaduKy ONpeaesiTh CKOPOCTh B
3a-

20




,Z[ElHHI)Iﬁ MOMCHT BPEMCHU;

— paboTaTh B rpymnre

OTHOCHUTEIBLHOCTh JABUXXCHUA.

YOMH

—HaGJHOI[aTb X OIIUCBhIBATH ABMIXXCHUC

MasTHHKA B JIByX CUCTEMaxX OTCYUETa,
oJHa

M3 KOTOPLBIX CBsA3aHA C SGMHCﬁ, a pyrasia
C

JICHTOM, IBUKYILIEHMCS] paBHOMEPHO
OTHO-

CUTCJIBHO 3€EMIJIN,
— CpaBHUBATh TPACKTOPHH, ITIYTH, IICPEC-

MCIICHUS, CKOPOCTU MAsTHHKA B
YKa3aHHBbIX CUCTEMAX OTCUECTA,

— NPHUBOJUTH IPUMEPBI, NOSICHAIOIINE

OTHOCHUTCIIBHOCTb ABHXKCHUA

10

Pemenue 3agay o Teme
«Kunemartukay

YP

— Pematp PpaCUYCTHBIC U KAYCCTBCHHLIC

3aga4un

11

CamocTtosTenpHas paboTa 1o
TeMme «Knaemartukay.

VP

— [IpuMeHSTh 3HAHUS K PEIICHUIO
3a7a4

12

WNHepruanbHble CUCTEMBI
otcuera. [IepBbIil 3aKOH
Hprorona.

YOH3

— Halmronate mposiBeHue HHEPIUY;
— MPUBOJUTH TPUMEPHI IPOSBICHUS
WHEPIINH;

— pC€IIAaTh KAYCCTBCHHBIC 3aJa4l Ha

21




MpUMEHEHHE NIEPBOTO 3aKoHa HproToHa

13

Bropoii 3akoH HeroToHa

YOH3

— 3anucsIBaTh BTOpOil 3aKkoH HbtoTOHA
B Buzie (hOpMYyIIbI;

— pf€iaTh PACUCTHBIC U KAYCCTBCHHBIC
3ala4i Ha MPUMCHCHHUEC 3TOI'0 3aKOHA

14

Tpernii 3akoH HproToHA

YOH3

— Habmronars, OMCHIBATE U
00BICHATH

OMBITHI, WIJTIOCTPUPYIOLIHE
CIIPaBENIUBOCTh TPETHETO 3aKOHA
HeroTona;

— 3aIlMChIBaTh TpeTUH 3akoH HproToHa
B BUJI€ (OPMYJIBL;

— pfliaTh PACUCTHLIC U KAYCCTBCHHBIC
3ala4v Ha IIPUMCHCHHUEC 3TOTI'O 3aKOHA

15

CBobojaHoe

MmajcHue TS

YOH3

— Ha6J'IIOI[aTL naaCHUC OAHUX U TCX KE

TCJI B BO3AYXEC U B pa3pCiKCHHOM
IPOCTPAHCTBC,

— JIenaTh BBIBOJI O JIBHJKEHHUH TEJI C
oJIfHAa-

KOBBIM YCKOPCHUEM IIpU JEeHCTBUY Ha
HUX

TOJIBKO CUIJIbI TSAXKECTU

16

JBm>xeHue tena, OpOIEeHHOTO

BEPTUKAIBHO BBEPX.
HeBecomMocTh.

YP

— HaOnrogaTh OmbITHI,
CBUJICTEILCTBYIO-

e 0 COCTOAHHUHU HEBECOMOCTH TCII,

22




— clienaTh BBIBOJ 00 YCIIOBUSX, MIPH
KOTO-

PBIX T€JIa HAXOAATCA B COCTOSHHUU
HEBCCO-

MOCTH;

17 Jlabopamopuasa paooma Ne2 VP — U3MEPSATh YCKOPEHHE CBOOOHOTO
NaJIeHus;
«H3mepenue yckopenus
€80000H020 NAOeHUs» — paboTaTh B rpyrmnre
18 3aKOH BCEMUPHOTO TATOTEHUS YOMH 3anuchIBaTh 3aKOH BCEMUPHOT'O
TATOTEHHUS B BUJI€ MATEMaTHYECKOTO
ypaBHEHHS
19 VYckopenue YOMH — W3 3ak0Ha BCEMHPHOTO TATOTEHHUS
CBOOOJTHOTO Ma/IEHUS Ha BBIBOAUTH (HOPMYITY
3emie u
GM,
JPYruX HEOECHBIX TEIAX. 8=z
20 Cuna ynpyrocTH. YOMH — 3aIUCHIBAaTh (POPMYIIBIL:
JUISL pacyeTa CUJIbl yIIPYrOCTH
21 Jlabopamopuaa paboma Ne3 YP — CTPOUTH IpadyK 3aBUCUMOCTH CHIIBI

«Onpeodenenue dxcecmrocmu
APYHCUHDBL»

YIPYTOCTH NMPY>KUHBI OT €€ yITTMHEHUS
C Y4€TOM MOTPELIHOCTH U 10 TpauKy
OTIpEAEIATh )KECTKOCTh PY>KUHBI;

— TPENICTABIIATH PE3YIbTAThI
W3MEPEHHI U BBIYUCIIEHUI B BUIE
TabnuIl ¥ rpaduKoB;

23




— paboTaTth B Tpymme

22

Cuna tpeHus.

YOMH

— 3aMUCBIBaTh (POPMYIIBL:
JUISL pacdeTa CUJIbl TPEHHSI CKOJIbKCHHUS,
— TMPOBOJUTH UCCIIEJOBAHHE

HE3aBUCUMOCTH CUJIbI TPEHHUA OT
IIomaau CONpUKOCHOBCHUA TCII

23

IIpssMonuHeHOE U

KpHBOJ’IHH@fIHOC JABHXKXCHUC.

JBr>keHue Tena mno

OKPY?KHOCTH C IOCTOSIHHOH 10

MOJIYJIIO CKOPOCTBIO.

YOMH

— IIpuBoauTh puMeEpsI
NPSMOJIMHEHHO-

o n KpI/IBOJII/IHeI\/JIHOFO JABMKCHUSA TCII,

— Ha3bIBaTh yCIIOBHUS, IIPU KOTOPBIX
Tena

JABIKYTCS IIPSIMOJIMHEWHO WK
KPHUBOJINHEWHO;

— BBIYUCIIITL MOOYJIb
HEHTPOCTPEMUTCIIBHOTO YCKOPCHHUS 110

bopmyine
ﬁ 2

Qe =

24

I/ICKYCCTBCHHLIG CITYTHHUKHU

3emin. HepBa;I KOCMHUYCCKas

CKOPOCTh.

YOMH

— Ha3bIBaTh yCIIOBHUS, ITPU KOTOPBIX
TEJI0 CTAHOBUTCS UCKYCCTBEHHBIM
CIIyTHUKOM 3€MJIH;

— BBIYMCIIATH MOJyJIb IEPBOM
KOCMHMYECKOU CKOPOCTH

24




25

Pemnrenne 3amau.

YP

— PemaTh pacyeTHbIC U KaueCTBECHHBIC
3a/1a4u;

— CJIyLIaTh OTYET O Pe3yJIbTaTax
BBINOJIHEHUS 3aJaHUSI-IIPOEKTa
«OKCIEpPUMEHTAIbHOE OITBEPKICHUE
CIPaBEIJIMBOCTH YCIOBHSI
KPUBOJIMHEWHOTO JIBUYKEHUS TEI;

— CJIyliaThb JOKJIaJg «I/ICKyCCTBeHHHG
CIIYTHUKH BCMJ'II/I», 3a/1aBaTb BOIIPOCHI 1

NpUHUMATh Yy4aCTUC B O6CY)K)I€HI/II/I
TCMBI

26

CamocrosTenpHas paboTa 1mo

TEMC (([[I/IHaMI/IKa»

YPK

— IIpuMeHATh 3HaHMS K PELICHUIO
3a1a4y

27

HNmnynec Tena. 3akoH
COXpaHEHUsI UMITYJIbCA.

YOH3

— JlaBaTh omnpeeneHre UMITYJIbca
Tena,

3HATh €0 CAUHUILY,

— OOBSICHATH, KaKasi CUCTEMa Tell
Ha3bIBACTCS 3aMKHYTOM, IPUBOJIUTH
IIpUMEPBI 3aMKHYTOW CUCTEMBI;

— 3alMCbhIBATh 3aKOH COXPaHCHUA

HUMITyJIbCa

28

PeakTuBHOE OBUXEHHE.
PakeTnl

YOH3

— HaOmrogates 1 00BACHSTH ITOJIET
MOJEIN

PAKECThI

29

Pemenne 3anay Ha 3aK0H
COXpaHEHUs UMITYJIbCA.

VP

— Pemate PaCUYCTHBIC U KAYCCTBCHHELIC

3aga4un

25




30 Pa6oTa cubl. YOH3 — 3aMuCchIBaTh (POPMYIIBI: 111 pabOTHI
CWJIBI, paOOTBI CHIT TSKECTH U
yIpyrocTu

31 [ToTennuanpHas u YOMH — 3aIKChIBaTh (DOPMYJIBIL:

KUHETHYECKAsi SHEPTHSL. MOTEHIIMALHON SHEPTUH MTOIHATOTO
HaJ 3eMJIeH Tena, MOTSHIIUAILHOM
SHEPIUU CKATOU IIPYKUHBI,
KWHETUYECKON SHEPTuu

32 3aKOH COXpaHEeHHUs YOMH — Pemate pacueTHble 1 KaUeCTBEHHBIC

MEXaHUYECKOM IHEPIrHH.
3aJa4u Ha MPUMEHEHHE 3aKOHa
COXPaHEHMsI SHEPIUH;
— paboTaTh ¢ 3aJJaHUAMH,
NPUBEICHHBIMHA B paznene «Htoru
IJIaBbD»

33-34 | Pemenue 3amay o reme YP — Pemrate pacueTHble 1 KaUeCTBEHHBIC

«3aKOHBI
3aaun

B3aUMO/JICHCTBUS U IBUKEHUS

TEI».

35 KontpoJasHas padora Nel no YPK — IIpuMeHATh 3HaHMS K PELICHUIO

TeMe «3aKOHbI 3a1a4

B3aMMOJICHCTBUSA U IBUKECHUS

TEI»

§2.Mexannueckue 36 KonebarenbHoe IBUKEHUE. YOH3 — OmnpenensaTs KonedaTeabHOe

KOJIe0aHUS U
BOJIHBI. 3BYK.

(14 1)

CBoOoaHbIe KOJIEOaHU

JIBMKEHHE
10 €ro NpU3HaKaM;

— IPUBOJUTH PUMEPHI KOJICOAHUH;

26




— OIHKCHIBATH THHAMUKY CBOOOTHBIX
KoJIeOaHU TPYKUHHOTO H
MaTeMaTH4YECKOr0 MasiTHHKOB,

— U3MCECPATH KCCTKOCTb MPYKUHBI UJIN

PE3UHOBOI'O MIHYpa

37

Bennunnel, Xapakrepusyronme

KoJIeOaTebHOE IBUKEHUE.,

YOH3

— HasbiBaTh BeTMYUHBI,
XapaKTepu3yrolue KojaedareabHoe
JIBIDKECHHUE,

— 3amuChIBaTh (OPMYITYy B3aUMOCBSI3U
NIepHUO/a U 9aCTOTHI KOJICOaHUH;

— MPOBOJUTH IKCIICPUMEHTAIILHOE
UCCIICIOBAHKME 3aBUCMOCTH TIEPHO/Ia
KoJIeOaHUH MPY>KUHHOTO MasITHHKA OT
mu k

38

FapMOHI/ILIeCKI/Ie KoJIeOaHMsI.

YOH3

— IlpuBoauTh IpuMeEpHI
TapMOHUYECKHUX KOJICOaHUH;

— n300paxkath rpaduK 3aBUCUMOCTH
KOOPIMHATHI KOJIEOIIIOIIErocs Teya oT
BpPEMCHH.

39

Jlabopamopuas paooma Ne 4
«Hccenedosanue 3aeucumocmu
nepuooa u yacmomaol
Cc80000HBIX KOJIeOAHUU
HUMSAH020 MASIMHUKA OM €20
ONUHDBLY

YOMH

— I[IpoBoauTs HccnenoBanus
3aBUCHMOCTH Mepro/ia (4acTOThI)
KoJIeOaHUH MasiTHUKA OT JIJTMHBI €T0
HUTH,

— NPEJICTABIATh PE3YIbTaThI
U3MEPEHUN

Y BBIUMCJICHUI B BU/JIE TaOJIHII,
— paboTaTth B TpyMIIE;

— CIyHIaTh OTYET O pe3ynbTaTax

27




BBITIOJTHEHUS 32/IaHUS-TIPOCKTA
«OmnpeneneHne KaueCTBEHHOM
3aBHCUMOCTH MEPHO/a KOJICOaHUH
MaTeMaTn4dcCKoOro MmassTHMuKa OT
YCKOPEHUsI CBOOOTHOTO TIAJICHUS

40

3aTyxaromue KoueOaHusI.
BeiHyX1eHHBIE KOJIeOaHMs.

YOMH

— OOBACHATH PUUUHY 3aTyXaHUS
CBOOOIHBIX KOJIEOAHUIL;

— Ha3bIBATh YCJIOBUC CYHICCTBOBAHUA
HE-

3aTyXarwImuX KoJeOaHui

41

Pe3onanc.

YOMH

— OOBSACHATD, B YEM 3aKIIOYAETCS
SIBJICHUE PE30HAHCA;

— NPHUBOJUTH IIPUMEPHI ITOJIE3HBIX U
BPENIHBIX MIPOSBICHUI pe30HaHCca U
IIyTH YCTPAHEHUS MOCIIETHUX

42

Pacnipoctpanenue konebanuit
B cpeze. BouHbL

YOMH

Paznuuate nomnepedHsie U MPOOJIbHBIC
BOJIHEI;

— ONHUCHIBATH MEXaHU3M 00pa30BaHUS

BOJIH;

— Ha3bIBaTh XapaKTEPU3YIOLIUE BOJIHbI

(hbu3MYeCcKre BETUINHBI

43

JnunHa BostHBI. CKOPOCTH
pacnpoCcTpaHEHHs BOJIH.

YOH3

— Ha3biBaTh BeIMUMHBI,
XapaKTEepU3YIOIINE YIPYTHE BOJIHBI;

— 3aIllUChIBATh (I)OpMy'J'IBI B3aMOCBA3U

MCXKAYy HUMU

28




44

Uctounuku 3ByKa. 3ByKOBBIE

KoJiIeOaHus.

YOH3

— HasrIBaTh [uama3oH 4acToT
3BYKOBBIX

BOJIH;

— TMPUBOANTH PHUMEPHI HICTOYHHKOB
3BYKa;

— HPUBOIUTDH 000CHOBaAHHUS TOro, 4Tro
3BYK SIBJISICTCS TIPOZOJIEHON BOJIHOI;

— CJIyliaThb JOKJIaJg ((yJ'IBTpa3By1( u

nH(}pa3ByK B IPUPOJIE, TEXHUKE U
MEJIMIIUHEY, 33]1aBaTh BOIIPOCHI U
MPUHUMATD Y4acTUE B OOCYKICHUH
TEMBI

45

BeicoTa, TeMOp 1 TpOMKOCTB
3ByKa

YOH3

— Ha ocHoBaHuu YBUACHHBIX OIIBITOB
BBI-

JABUTIaTh T'MIIOTE3bI OTHOCHUTCIBHO
3aBUCHUMOCTH BBICOTHI TOHA OT 4aCTOTEI,
a 'POMKOCTHU — OT aMIIJIMTY/Ibl
KoJIeOaHUH UCTOYHUKA 3BYKa

46

Pacnipoctpanenue 3Byka.
3BYKOBBIE€ BOJIHBI.

YOMH

— Br1aBuraTh rumoTe3sl 0
3aBUCHUMOCTH

CKOPOCTH 3BYKa OT CBOMCTB CPEJIbI 1
oree

TEeMIIepaTyphbl;

— O6’I)$[CH$ITB, Imo4yeMy B razax
CKOPOCTB

3BYKa BO3PACTAET C MOBBILICHUEM
TEeMIIepaTyphbl

29




47 OTtpakeHue 3Byka. 3ByKOBOH YOH3 — OOBICHATH HAOJIIOTAEMBIN OTIBIT 1O
pe30oHaHC. BO30YKIIEHHUIO KOJIeOaHUI OTHOTO
KaMEpTOHA 3BYKOM, MCITyCKa€MbIM
JPYT'UM KaMEpTOHOM TaKOM K€ 4aCTOThI
48 Pemenue 3amau o reme VP — Pemars pacueTHble U KaUECTBEHHBIE
«MexaHuyeckue KojebaHus u
qu
BOJIHBI. 3BYK» 3aja
49 KoutpoJjbHas padora Ne 2 YPK — IIpuMEHSATh 3HAHUS K PELIEHUIO
3a1a4y
1o TeMe «MexaHu4ecKue
KoJIeOaHUS U BOJHEI. 3BYK»
§3.95ekTpo- 50 MarnuTHOe 1oJe. YOMH — Jlenatb BBIBOJBI O 3aMKHYTOCTH
MarHuTHBIX JUHUN 1 00 ocialieHnn
MATHUTHOE I0JIe.
oJIsl C
(22 9)
yIaJ€HUEM OT IPOBOJHUKOB C TOKOM
51 Harmpasnenue Toka u YOMH — ®opmynupoBaTh IPaBUIIO NIPABON
HAIPABJICHUE JINHUU €r0 pyKHu
MarHMTHOTO MO
JUISL COJIEHOM 1A, TIPaBUJIO OypaBUMKa;
— ONpENENsTh HallpaBJIeHNE
ANEKTPUYECKOTO TOKA B IPOBOJAHUKAX U
HarpasJIeHUE JIMHUHA MarHUTHOTO MOJIsS
52 OO6HapyXeHHe MarHUTHOTO YOMH — IIpuMeHATh IPaBUIIO JIEBOM PYKH;

IIOJISA 110 €ro JEHCTBUIO Ha
anekTpudeckuii Tok. IIpaBuio

JIEBOM PYKH.

— ONPENENATh HallPaBJIEHUE CHUJIBI,
JEHCTBYIOIIEH Ha IIEKTPUYECKUI
3apsij, IBUKYILIUICS B MATHUTHOM
noie;

30




— ONpeAeNATh 3HAK 3apsiaa u
HaIpaBJiEeHUE ABUKEHUS YaCTHUIIbI

53

Pemenue 3agau Ha npaBuio
JIEBOM pyKH

VP

— Pemath kaueCTBEHHBIC 3agadun

54

I/IH,I[YKHI/IH MarHuTHOTO IT1O0JIA.

MarauTHBIN IIOTOK.

YOH3

— 3anuceiBaTh (HOPMYIly B3aUMOCBSI3H
MOYJIsl BEKTOpAa MarHUTHON MHAYKIIMU
BmarautHoro noss ¢ moaynem cuiisl F,
NCHCTBYIOIIEH HA MPOBOTHUK JITHHOM 1,
PAacIOIOKEHHbBIN MEPIECHANKYIISPHO JIH-

HHMSIM MAarHUTHON MHIYKLIHMH, U CUJION
TO-

Ka [B mpoBoaHUKE;

— OIIUCBIBATh 3aBUCHUMOCTD
MargsmMTHOI'O

IMOTOKa OT MHAYKIUHA MAarHuTHOI'O 110JiA,

MMPOHU3BIBAIOIICTO TIJIOIIA/Ib KOHTYpa U
oT

€T0 OPHUCHTAlHMHU 110 OTHOIICHHUIO K
JINHUAM

MarHUTHON WHIYKIIUU

55

SIBiieHUE DIEKTPOMATHUTHOMN

HHAYKIWH.

YOMH

— HabmronaTe 1 OUCHIBATH OIBITHI,
MOJITBEPIKIAOIIUE TTOSBIICHUE
3JIEKTPUYECKOTO MOJIS IPU U3MEHEHU U
MarHUTHOTO I10JIS, I€JIaTh BLIBOJIBI,

31




56

Hanpasnenue HHIYKIIMOHHOTO
Toka. [IpaBuno Jlenna.

YOH3

— HaoOmrogats B3auMoaeiicTeue
AJIFIOMHMHUECBBIX KOJIC C MAarHuTOM,

— OOBACHATH (PUBNYECKYIO CYTh
MpaBmUIIa

Jlenna u hopMyIIUpOBAThH €T0;

— NPUMEHATH paBuiio JIeHna u
IIPABUJIIO

IIPaBOM PYKH JUIS ONIPEIECICHUS
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKa

57

Jlabopamopnas paooma Ne 5
«H3yuenue senenus
INeKMPOMASHUMHOU
UHOYKYUUY

YOMH

— IIpoBoauTh MCCIENOBATEIBCKUI
SKCIEPUMEHT 10 U3YUYCHUIO SBJICHUS
ANEKTPOMArHUTHOW UHIYKIIHH;

— AHAJIM3UPOBATDh PE3YyJIbTAThI
OKCIICPUMCHTA U ACJIaTh BBIBOJbI,

— paboTaTh B rpymne

58

SIBnenue CaMOMHAYKIINH.

YOMH

— Habnrongats 1 0OBSICHATE IBIIEHUE
CaMOWHTyKITUH

59

IlepeMeHHBIN 3JIEKTPUYECKUI
ToK. Tpancdopmarop.

YOH3

— Paccka3biBath 00 ycTpoiicTBe U
MPUHIIUIIE JEHCTBUS FeHepaTopa
IIEPEMEHHOTI0 TOKA;

— Ha3bIBaTh CIIOCOOBI YMEHBIIICHUS
MOTEPb TEKTPOIHEPIUHU Tiepeiade ee Ha
00JIbIINE PACCTOSTHUS;

— paccka3bIBaTh O HA3HAYEHUH,
YCTPOMCTBE U MPUHLUIIE JIECUCTBUSA
TpaHcopmaropa U ero npuMeHEeHU!

32




60 DIIeKTPOMarHuTHOE TOJIE. YOH3 — Habmtoath OMBIT MO U3JIYYCHHUIO U
DJIEKTPOMArHUTHBIE BOJIHBI. MPUEMY 3JIEKTPOMArHUTHBIX BOJIH;
— OIKCHIBATH PA3IIUYUS MEKIY
BUXPEBBIM JIEKTPUUECKUM U
3JEKTPOCTATUUECKUM TOJISIMU
61 KonebaTenbHbBIN KOHTYD. YOH3 — HalGmroate cBOOOIHBIC dTIEKTpOMAr-
[Toryuenue HUTHBIE KOJIeOaHHsI B KOJIEOATEIbHOM
ANEKTPOMArHUTHBIX
. KOHTYDE;
KOJICOaHUH. ype;
— JIe71aTh BBIBOJBL;
— pemarp 3a71a9u Ha HOpMYITy
TomcoHa
62 [IpuHUMIIBI paIUOCBA3U U YP — PacckasbiBaTh 0 IpuHIANAX
TEJEBUICHHUS. PaIUOCBSI3H U TEJIEBUJICHNUS,
— caymath okian «Pa3Butue cpeacTs
U crioco0oB Tiepeaaur nHpopmaluu Ha
JTAJIEKUEe PACCTOSHMS C IPEBHUX BPEMEH
u
IO HaAIIUX JHE)
63 DJIeKTpOMarHuTHasi Ipupoaa YOMH — Ha3spIiBaTh pa3nuyHbie 1Hana3oHbl
CBeTa.
3JEKTPOMArHUTHBIX BOJIH
64 IIpenominenue ceera. YOH3 —@opMyJIUPOBATH 3aKOH IIPEJIOMIICHUS

duznyeckuii CMbICI
1oKa3arelis MpeJIOMIICHHUS.

CBETA;

— 3anuchBaTh (OpMyIy 3aKOHA
IpCIOMIICHUS CBCTA,

— BBIYHMCIATH A0OCOTIOTHEIN U
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OTHOCHTEJBbHBIN ITOKa3aTenn
HPEIOMIICHHSI.

65

Pemenne 3anay Ha 3aK0H
MPEJIOMJICHHUS CBETA.

VP

— Pematp PacCyYCTHBIC U KAYCCTBCHHELIC

3aga4un

66

Hucnepcus ceera. L{Bera tei.

YOH3

— Habmronate pasnoxeHue 6emoro
cBeTa

B CIIEKTp IIpU €r0 IIPOXOKICHUN CKBO3b

MIPU3MY U IOJIyueHue O0eoro ceera
myTeM

CJIOKCHUA CIICKTPAJIbHBIX LIBETOB C
IIOMOIIBIO JIMH3bI,

— OOBSICHATB CYTh H JIaBaTh
OIpesieTICHUE

SABJICHUA JUCIICPCUHA

67

Tuner onTHYecKux CIICKTPOB.

YOH3

— Ha3bIBaTb YCJIOBUA 06pa3OBaHI/I$I

CIUIOLIHBIX U JTMHENYATBIX CIIEKTPOB
HCITYCKaHHSI;

— OOBACHATH U3TYYECHHUE U
MOTJIOLEHUE

CBETa aTOMaMU U IIPOUCXOXKICHHE
JMHEN-YaThIX CIIEKTPOB HAa OCHOBE
MOCTYJIaTOB

bopa;

68

Jlabopamopuasa paboma Ne 6
«Habnrooenue cniownozo u

YP

— HaOmrogarts CIuIomHoi n
JIMHENYJaThIe
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JUHEUYamblx cnekmpoes
ucnyCcKkasus»

CHEKTpPbI UCITYCKAHUS,

— paboTaTh B rpymnre

69 Pemenue 3anau mo teme YP — Pemate pacueTHble 1 KaUEeCTBEHHBIC
«DNEeKTPOMAarHUTHOE I10JIe»
3agaun
— paboTaTh ¢ 3aJaHUAMU,
MIPUBECHHBIMH B paznene « roru
TJIaBbD»
70 KountpoJabsHas padora Ne 3 YPK — IIpuMeHATh 3HaHUS K PELLIEHUIO
3aja4
10 TeMe «DJIEKTPOMArHUTHOE
noJje»
71 O6o06maromuit ypok 1o Teme YP Beictynats ¢ noknagamu,
«OEeKTPOMArHUTHOE T10JIe) JIEMOHCTPHPOBATH MTPE3CHTAIIHH,
y4acTBOBAaTh B 0OCYKJCHHH.
§4. Ctpoenne 72 PagnoaktuBHOCTE. MOAENN YOH3 — OmnwuceiBath onbITH Pesepdopaa: mo
aToMa M aTOMHOI0 aTOMOB. O0HAPY>KEHHIO CII0’KHOTO COCTaBa
saapa. PaZMOAaKTUBHOTO U3ITyYEHUS U 110
15 WICCIIEZIOBAHHIO C TTIOMOIIBIO PACCESTHHUS
4
(15 0-4aCTHUI[ CTPOEHUS aTOMa
73 PannoaxTuBHBIE NIpEBpaLCHUS YOMH — OOBACHATH CYyTh 3aKOHOB

ATOMHBIX SJEP.

COXpaHCHHS

MaccoBOI0 YKciIa U 3apsijia Ipu
paanoax-

THUBHBIX IMPEBPAIICHHUAX
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— HOPUMCHSATH 3THU 3aKOHBI ITPH 3aIIMCHU

YPaBHEHUU SEPHBIX PEAKLUN

74 OKCHepUMEHTAJIbHBIE METObI YOH3 — IIpuMeHATh 3aKOHBI COXPAaHEHUS
MaccOBOI0 YHCIIa U 3apsiia 1Jis 3alucu
UCCIICIOBAHMSI YaCTHII. . .
A 1 YpaBHEHHI SACPHBIX PEAKIINN
OTKpBITHE TPOTOHA U
HEWUTpOHA.
75 CocraB aTOMHOTO0 s]1pa. YOMH — OOBACHATH (PU3HUYECKHI CMBICIT
SlnepHbie CUITBIL. MOHSI-
TUH: MacCCOBOE U 3apsA10BOE YKCia
76 DHeprus cBs3u. [ledekt macc. YOH3 — OOBACHATH PUINICCKUN CMBICIT
MIOHATHIA: SHEPTUs CBA3H, JePEKT Macc
77 Pemenue 3anau no reme YP — Pemiars pacueTHble U Ka4€CTBEHHBIE
«DHeprus CBs3u»
3aJauu
78 [enenune saep ypana. Llennas YOMH — OOBACHATH (PU3NYECKUN CMBICIT
peaKIus. TIOHATH: TIeTTHAS PEaKIHs,
KpUTHYECKas Macca;
— Ha3bIBaTh YCIOBUS MPOTEKAHUS
YIPaBIIIEMOM UEMHON peakuu
79 Jlabopamopnan paooma Ne7 VP — OnuceIBaTh MpOIECC IETCHUS Sapa
«H3yuenue denenus a0pa aToMma ypaHa;
amoma ypaua no
— paboTaThb B rpymnmne
gomoepagpuu mperxos»
80 S nepHbIid peakTop. YOMH — Paccka3biBaTh 0 Ha3HAYCHUN

SIIEPHOTO

peakTopa Ha MEJJIEHHBIX HEUTPOHAX,
ero
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YCTPOMCTBE U MPUHIUIIE JECHCTBUS;

81

ATOMHas SHEpreTHKa.

YOMH

— Ha3bIBaTh MIPEUMYILECTBA U
Henocratku ADC nepes ApyrumMu
BUJAMU 3JIEKTPOCTAHIUN

82

Bbuonorunyeckoe neiicteue
paauanuu. 3aKoH
PaAMOaKTUBHOIO pacmaaa

YOH3

— HaseiBath pu3nveckne BeTUINHBI:
MIOIJIOLIEHHAs 1032 U3JIyYCHHS,
KOX(PHUIHMEHT KauecTBa, IKBUBAIICHTHAS
J103a, IIEPUOJ IoJypacnazia;

— caymarth nokiajn «HeratuBaoe
BO3JIEN-

CTBUC paJalilii Ha )KUBbBIC OPraHU3MbI
n

CITOCOOBI 3alIUTHI OT HEE»

83

TepmosiaepHas peakuusl.

YOH3

— Ha3spiBaTh ycinoBus npoTeKaHus
TEPMO-

SIZICPHOM PEAKIINH;
— MPUBOJIUTHh IPUMEPHI TEPMOSIICPHBIX

peaKLHii;

84

Jlabopamopuasa paboma Ne 7

«H3yuenue mpexos
3APSNCEHHBIX HACTUY NO
20mMoguIM (homozpaghusamy»

VP

— ONMCBIBATH TPEKH 3apSKEHHBIX
yacTull 1o gororpadpumu;

— NPEJICTABIATh PE3YIbTAThI
U3MEPEHUN

B BHJIE TaOJIHII;
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— paboTaTth B Tpymme

85 Pemenue 3amau o reme 1 VP — Pemars pacueTHble U KaUeCTBEHHBIE

«CtpoeHue
3a/1a4u

aToMa U aTOMHOTI'O AJpa».

86 KoHTpoJibHasi pagoTa Ne 4 1 YPK — [IpumMeHsTh 3HaHUS K PEHICHUIO
3ama4

o Teme «CTtpoeHue

aToOMa U aTOMHOTO SIpa.

Hcnonw3oBanue

OHEPIUU aTOMHBIX STICP»
§5. Ctpoenue u 87 Cocras, cTpoeHue u 1 YOMH — Habnromate cnaitnbl nim
IBOTIONH S npoucxoxaenue ConHeyHou ¢dotorpaduu
Bcesiennoii.

CHCTEMEL. HeOECHBIX 00BEKTOB;
(6 1)

— Ha3bIBaTh TPYIIILI OOHEKTOB,
BxoAsanX B COJIHEUHYIO CUCTEMY;

— IPUBOJUTH IIPUMEPHI U3MEHEHUS
BHUIA

3BE3/IHOTO He0a B TEUCHHE CYTOK

88 Bonbmme ruranetsr ComHeUHON 1 YOMH — CpaBHHBATH TUTAHETHI 3€MHOMN
CHCTEMBI. TPYIIIIBL;

IIJTaHCTBI-TUT'aHTHI,

— aHanu3upoBath Gpotorpaduu Win
CclIaiapl IJIaHET

89 Mansie Tena ConHeuyHON 1 YOMH — OnwuceiBath (hoTOrpapuu MajibIx Tel
CHCTEMBI.
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COJIHEUHOU CUCTEMEI

90

CrpoeHnue, u3iaydeHue u
sBosmronusi CoNHIA U 3BE3I.

YOMH

— OOBCHATH (PU3HUYECKHE MTPOIECCHI,
npoucxoxsamye B Heppax CosHIa u
3BE3[;

— Ha3bIBaTh NPUYUHBI 00PA30BAHUS
nsareH Ha CoJHIle;

— aHaMM3UpoBaTh (hoTorpadun
COJIHEYHOM KOPOHBI U 00pa30BaHMii B
HEH

91

Crtpoenue u 3BOJIIOIUS
Bcenennoii.

YOMH

— OnuceIBaTh TPU MOJEIH
HecTalmoHapHou BceneHHoM,
peyIoKeHHbIe OpUAMaHOM;

— OOBSCHATD, B YEM IIPOSIBIIICTCS
HECTAllMOHApHOCTh BceneHHow;

— 3aIMChIBATh 3aKOH Xa001a

92

CamocTosrenbHas pabora 1o
Teme «CTpoeHHe U SBOJIIOLIUS
BceneHHOIN»

YPK

- [IpumeHeHne 3HaHN K pEeIIECHUIO
3a/1ay;

- Beictynats ¢ goknagamu,
JIEMOHCTPHUPOBATH MPE3CHTAIINH,
y4acTBOBATh B OOCYKICHHH.

§6. O0o0maomee
nosTopenue(10 4.)

93-102

Ob6o611aroriee MOBTOPEHNE

10

VP
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