AHHOTaLMs K paboueil mporpamme 1no Qpusuke

0 Kiacc

Pabouas mporpamma mo ¢usuke 9 kiacca cocraBieHa B COOTBETCTBUU ¢ DenepanbHBIM
rocyIapcTBEHHBIM 00pa3oBaTeIbHBIM cTaHAapTOM: «DPu3nka» 7-9 kiaccel (0a30BbIi YPOBEHD) U
MPUMEPHBIX MMPOTPAMM 10 Y4eOHBIM IpeaIMeTaM, Ha OCHOBE aBTOPCKUX MpOorpaMM ( aBTOpPOB A.
B. Tleppimkuna, E.M. I'ytHuK) ¢ yderom TpeboBanmii ['ocymapcTBeHHOro o0pa3oBaTelbHOTO
CTaHI[apTa BTOpOFO IIOKOJICHHUSA HAa OCHOBE CIICAYIOIINX HOPMATUBHBIX TOKYMCHTOB:

) ®denepanpHoro 3akoHa Poccuiickoit ®denepanuu ot 29 nexabps 2012 r. N 273-d3 "O6
00pazoBaHUNY;

o @denepallIbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHAApTa OCHOBHOTO OOIIETo
obpazoBanusi Broporo mnokoieHuss (PI'OC: ocHoBHOe ob6mee obpazoBanue// PI'OC.M.:
[Tpoceemenue, 2011.);

. [TpumepHOIl mporpaMMbl OCHOBHOrO oOmiero o6OpaszoBanusi(IIpumepHbpie mporpaMmel
OCHOBHOTO 00miero ob6pazoBanusi. @usuka. — M.: IIpocsemenue, 2010.// CtanmapTsl BTOPOTro
MTOKOJICHHUS );

o ®enepalibHOT0 6a3UCHOI0 Y4EOHOIO IUIAHA;

. [IpumepHBIii  HenenbHBI  y4yeOHbI IUIaH  00ILIEe0Opa3oBaTENbHBIX  OpraHU3aLUil
PoctoBckoii o0nacTv Ha YpOBHE OCHOBHOTO 00Iiero oOpa3oBaHHs B paMKax QeaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00111ero obpazoBanus (5-9 kiacch)
Ha 2018-2019 yueOHslii rox;

. Yuebusnrii man MBOY COII Ne9 na 2018-2019 y4eOnsrii ro;

. [lpuka3 MunucrepcrBa oOpasoBanusi u Hayku P® or 31 mapra 2014 r. Ne253 «O6
yTBEpXKACHUH (DeIepaibHOTO MEepPeUHs YUYCOHMKOB, PEKOMECHIOBAHHBIX K WCIOJIB30BAHUIO TIPU
pealu3aliid HMEIOIIUX TOCYIJApCTBEHHYIO AaKKpEIUTAIMI0 O00pa3oBaTeIbHBIX MPOrpaMMm
Ha4YaJIbHOTO OOIIETr0, OCHOBHOT'O O0IIETO, CPEAHETr0 0011Ier0 00pa3oBaHuUs)

C U3MEHEeHUSIMHU U AOTOTHEHUSMU OT:

8 wrons, 28 nexadps 2015 r., 26 suBaps, 21 anpens, 29 nexadbps 2016 r., 8, 20 utoHs, 5 urons
2017 r.;

e [locranoprmenue or 29.12.2010 Neo 189 «O6 yrBepxaenmu CanlluH  2.4.2.2821-10
«CaHUTAPHO-ITUICMHOIOTHYSCKAE TPEOOBAHWS K YCIOBHSIM W OPTraHW3aAIlMH OOYYCHHS B
00111e00pa30BaTEAbHBIX YUPEHKIACHUIX Y.

Paboune nporpaMmel 1o usuke it OCHOBHOM mikoibl. (Pusnka. Paboune nporpammsl.
[TpenmerHnas nunus yueoHukoB A. B. Ilepsimikun, E. M. I'ytHuk Hpoda, 2012

YMK: lepviuxun A.B., E. M. I'yrhuk. ®uzuka-9 — M.: [Ipoda

VY4eOubiii mpenmer «du3uka» B OCHOBHOW 00I1€00pa30BaTENIbHON MIKOJIE OTHOCUTCS K YHUCIY
00s13aTenbHBIX U BXOAUT B DeiepaibHbI KOMIIOHEHT Y9€OHOTO TIIaHa.

Pons CbI/I?:I/IKI/I B y‘IC6HOM IIaHE OMMPEACIIACTCA CICAYIOIIUMHN OCHOBHBIMU IMOJTOKCHUAMMU.
BO-HepBBIX, (I)I/IBI/I‘-ICCKS.SI HayKa ABJIACTCA (I)yHI[aMCHTOM €CTCCTBO3HaHMA, COBpCMCHHOﬁ
TEXHUKN U COBPEMCHHBIX ITPOU3BOJCTBCHHBIX TGXHOJ’IOFI/IfI, IMO3TOMY, U3yYasd Ha ypOoKax (1)I/ISI/IKI/I

3aKOHOMCPHOCTH, 3aKOHBI U ITPUHIIUTIIBIL:

-ydamuecs noJIydaroT aJCKBATHBIC ITPEACTABIICHUA O PCAJIbHOM (I)I/I3I/I‘-IGCKOM MHPE;
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-IPUXOJAT K TMOHMMAHUIO W Ooyiee TIIyOOKOMY YCBOGHHMIO 3HAHHUH O MPHUPOJHBIX U
TEXHOJIOTHYECKUX TIPOIleccax, HM3ydaeMbIX Ha YpokKax Ouosioruu, (usmdeckoi reorpadum,
XUMHH, TEXHOJIOTUH;

-HAYMHAIOT Pa30MpaThCs B YCTPONCTBE W MPHUHIIMIIE JCHCTBUS MHOTOYHCICHHBIX TEXHUYECKUX
YCTPOMCTB, B TOM UHMCJIE, IMPOKO UCIIOJIb3YEMBIX B OBITY, U ydaTcsi 0€30IacCHOMY U OepeKHOMY
WCIIOJIb30BAHUIO TEXHHUKH, COOIOICHUIO TIPABHII TEXHUKHA O€30TIACHOCTH M OXPaHbI TPY/a.

BO-BTOpBIX, OCHOBY H3Y4YCHUA (1)I/I3I/IKI/I B IIKOJIC COCTABJIACT MCTOJ HAYUYHOI'O IMO3HAHUSA MHpPaA,
IMIO9TOMY yHalllUueCs:

-OCBaMBAKOT HA MPAKTHUKEC SMIIMPUYCCKHUEC U TCOPCTHUYCCKUC MCETOJAbI HAYUYHOI'O IO3HAHUSA, YTO
CHOCOGCTByeT IOBBIIICHUIO KAa4€CTBA MCTOAOJIOI'MYCCKUX 3HaHPII>i;

-OCO3HAIOT 3HAYEHUE MATEeMAaTHUYECKUX 3HAHUW M ydarcid NPUMEHATh HX I[PH pPELICHUH
IIMPOKOTO Kpyra mpodieM, B TOM YHciie, pa3HOo0Opa3HbIX (hU3MYEeCKHX 3a1a4;

-IIPUMCHAIOT MCTOA HAYYHOI'O IMO3HAHHWA IIPHW BBIIIOJIHCHUHW CaMOCTOATCIBbHBIX y‘-IC6HI)IX u
BHey‘le6HBIX I/ICCJIC,HOBaHI/Iﬁ " IIPOCKTHBIX pa60T.

B-Tpetpux, npu u3ydeHnHn (pU3MKH ydammecs CHCTEMaTHYecKH paboTaroT ¢ mHpopmanued B
Buzie 6a3bl (PAKTUUECKUX JAHHBIX, OTHOCSIIUXCSA K U3y4aeMOM IpyIiie sSBICHUH 1 00bEeKTOB. JTa
uHpOpManus, TPEACTABICHHAs BO BCEX CYIIECTBYIOUIMX B HACTOSIIEE BPEMs 3HAKOBBIX
cucreMax, kiaccuduuupyercs, o00OIIaeTCss M CUCTEMATH3UPYETCs, TO €CTh Ipeoldpasyercs
YYaIIMMHKCS B 3HaHHE. Tak OHM OCBAaMBAKOT METO/ABI CAMOCTOSTEIIBHOIO ITOYyYEHUs 3HAHUS.

B-uerBepThIX, B Tmpomecce W3y4YeHUS (PUIUKM Yy4YalIHMecs OCBAWBAalOT BCE OCHOBHBIC
MBICIIUTEINIBHBIE ONIEPALINY, JIEXKAIINE B OCHOBE II03HABATEIbHOM 1EATEIBHOCTH.

B mAThIX, HCTOpHYECKHE acleKThl (PU3MKHU MO3BOJIAIOT YYAIIMMCS OCO3HaThb MHOTOTPaHHOCTb
BIUSHUS (PU3NYECKON HAyKH U €€ UeH Ha pa3BUTHE LIMBHIN3ALINN.

Takum 06pa30M, IMpernogaBaHue (I)I/I3I/IKI/I B OCHOBHOM IIIKOJIE MO3BOJISIET HE TOJIBKO pCaIn30BaTh

TpeOOBaHUS K YPOBHIO MOATOTOBKM yYalllUXCSl B MPEIMETHON 00JACTH, HO U B JMYHOCTHOM U
MeTaIpeIMEeTHOI 06acTax, kak 3o npegycMorpeHo @I'OC ocHOBHOTrO 00111€r0 00pa3oBaHMsL.

[InaHnpyemMble pe3yabpTaTbl OCBOEHUS IPEIMETA

JIn4HOCTHBIE PE3YIBTATHI:

-chopMupOBaHHE  MO3HABATENBHBIX  HMHTEPECOB,  WHTEIUIEKTYaJlbHBIX WM TBOPYECKUX
CIIOCOOHOCTEN yJaruxcs;

-yOeX/IeHHOCTh B BO3MOXKHOCTH TIO3HAHUS MPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOIO
HCII0JIb30BaHUA }IOCTI/I)KCHI/Iﬁ HAayYKH U TEXHOIOTHI JJIsA ﬂanLHeﬁmero Pa3BUTHA YCTTOBEYCCKOI'O
o0ImiecTBa, yBaX€HME K TBOpIAM HAayKH U TEXHUKH, OTHOLIECHHE K (M3MKE KaK HIIEMEHTY
0011eueI0BeYeCcKOi KyabTypHl;

-CaMOCTOSATEIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U PAKTUUECKUX YMEHUM;

-MOTHUBaLUsl  OOpa30BaTENbHONW  JESATENBHOCTH  IIKOJBHMKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;



-(opMupoBaHNE IEHHOCTHBIX OTHOUICHHWH Ipyr K JAPYry, YYUTEN0, aBTOpaM OTKPBITHH U
U300peTeHNH, pe3yabTaTaM 00ydeHUSI.

MeranpeaMeTHbIE PE3YIIbTATHI:

-OBJIQJICHUE HAaBBIKAMH CaMOCTOSITEIIBHOTO TPUOOPETCHHsI HOBBIX 3HAHHMA, OpTraHHU3AINH
y4eOHON JeATEIbHOCTH, IIOCTAHOBKHM IICJICH, IIJITAaHUPOBAHHS, CAMOKOHTPOJS M OIICHKH
pEe3ybTaTOB CBOEH MACATEIBHOCTH, YMEHUSIMH IIPEIBHUAECTh BO3MOXKHBIC PE3YyIbTaThl CBOMX
JIEHCTBHI,

-MIOHMMAHUE PA3TUYMA MEXKIYy HCXOIHBIMU (DaKTaMW M THUIIOTE3aMH IJIsi HUX OOBSICHEHHS,
TCOPCTUUCCKUMU MOJCIAMU U pCAJIbHBIMU O6’beKTaMI/I, OBJIAICHUC YHUBCPCAJIbHBIMU y‘-Ie6HLIMI/I
JNEHCTBUSIMU HA MPUMEpaxX TUIOTe3 I OOBSICHEHHsI U3BECTHBIX (DAKTOB M AKCTIEPUMEHTAIBHON
MPOBEPKU BBIJIBUTAEMBIX THUIIOTE3, pPa3pabOTKU TEOPETUUYECKUX MOJIEIEH MPOIECCOB WU
SIBIICHHI,

-opMupoBaHue yMEHHH BOCHPUHUMATh, TepepadaThiBaTh M MPEIBSIBIATE HHPOpPMAIUIO B
CIIOBECHOM, OOpa3HOi, CHUMBOJMYECKOH Qopmax, aHaTu3upoBaThb M IepepadaTbiBaTh
MOJYYCHHYIO MH(OPMAIMIO B COOTBETCTBHH C TIOCTABJICHHBIMH 3a/1a4aMH, BBIACISATH OCHOBHOE
COJIEpKaHUE NPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl Ha IOCTABJIEHHBIE BOIPOCHI U
U3JIarath €ro;

-IPHOOPETEHNE OIbITA CaMOCTOSITEJIPHOrO TIOWCKA, aHaiu3a W oTOopa HH(pOpPMALUU C
UCIIOJIb30BAaHUEM PA3JIUYHbIX HCTOYHHKOB U HOBBIX HH(MOPMALMOHHBIX TEXHOJOTHHA IS
peuieHus MOCTaBICHHBIX 33]1a4;

-pa3BUTHE MOHOJIOTMYECKON M [MAJIOTMYECKOM pedd, YMEHHUs BBIpakaTb CBOM MBICIH U
CIIOCOOHOCTH BBICIYUIMBAaTh COOECEIHMKA, MOHMMATh €ro TOYKY 3PEHMs, NPU3HABaTh MPaBO

APYyroro 4cjIOB€Ka Ha HOC MHCHUC,

-OCBOEGHHE IPHEMOB JEHUCTBHI B HECTaHJAPTHBIX CUTYAIUsX, OBJAJEHHE 3BPHUCTUYECKUMHU
METOJJaMH pelIeHUsl TpoOiIeM;

-popMHUpOBaHHE YMEHHUI pabOTaTh B T'PYIIE C BHIMOJHEHHEM Pa3UYHBIX COIMATIBHBIX peJieH,
MPEJICTaBIISITh U OTCTaUBATh CBOM B3TIIABI U yOEXKICHNUS, BECTH TUCKYCCHIO.

[IpenmeTHbBIC pe3yNbTaThIN3YUYEHUS Kypca GU3HKHU B 9 Kiacce

BeimyckHUK HayduTCs:

-cOo0II01aTh MpaBuia 0E30MaCHOCTH U OXPAHBI TpyAa MpH paboTe ¢ YI4eOHBIM U JTa00paTOPHBIM
00opyoBaHUEM;

-[IOHUMAaTh CMBICJI OCHOBHBIX (PU3MUECKUX TEPMUHOB: (PU3NYECKOE TENO, PU3NUECKOE SBICHUE,
¢du3nueckas BEIMUUHA, €AUHHUIIBI U3MEPEHNUS;

-pacrio3HaBaTh MNPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPU MOMOLIM (U3HUECKUX METOJIOB;
aHAJM3UPOBATH OTACIIBHBIC ATAIbI TIPOBEICHUS UCCIICIOBAHUA  HHTEPIPETUPOBATH PE3YIHTATHI
HaOJII0ICHUH U OIBITOB;



-CTaBUTH OIIbITHI IO HCCIIECAO0OBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU HJIA (I)I/ISI/I‘-ICCKI/IX CBOICTB Tel 663
WCITOJIB30BAaHUS TPSIMBIX M3MEPEHHUH; MpH ATOM (opMyIHupoBaTh MpodiieMy/3amady ydeOHOTO
IKCIIEPUMEHTA; COOMpAaTh YCTAHOBKY W3 MPEIIOKEHHOTO OO0OpYyIOBaHUS; MPOBOIUTH OIBIT U
(bopMyITHPOBaThH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHnn rccaeaoBaHus GUINYECKUX SBICHHUI U3MEpUTEIbHbIE TPUOOPHI
UCTIONIB3YIOTCSl JIUIIh KAaK JaTYMKH H3MEpeHUs (U3MYECKHX BEIUYHMH. 3aluiCH TOKa3aHUi
IPSIMBIX U3MEPEHUN B ATOM Clly4ae He TpeOyercs.

-[IOHUMATh POJIb HKCIIEPUMEHTA B OJy4YEeHUH HAYYHON MH(pOpMAIUK;

-IPOBOJIUTH  TNPSIMBbIE  WM3MEPEHHs  (U3UYECKUX  BEIMYHMH:, pPAAMAalUOHHBIA (QoH (C
UCIOJIb30BAaHUEM [JO3MMETpa); MPU 3TOM BHIOMPATh ONTHUMAJIBHBIA CIIOCOO H3MEpPEHUs U
HCIIOJIB30BAaTh IIPOCTEUIINE METOABI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN.

[Mpumevanue. JlroGass y4yeOHas mporpamma JOJDKHA OOECIEYMBATH OBJAJICHHE IPSIMBIMUA
U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (U3NUYECKUX BETHYHUH.

-[IPOBOJIUTh HCCIIEIOBAaHHE 3aBUCUMOCTEH (DPU3MUYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUIl: IPpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (PMKCHpPOBATh pPE3YyJbTaThl IMOJIY4YEHHOMN
3aBUCUMOCTH (DUM3WYECKMX BEJIMYMH B BUAE TaONMLl M TIpaMKOB, Je€NaTh BBIBOJBI IO
pe3yabpTaTaM UCCIEI0BAHMS;

-[IPOBO/IUTh KOCBEHHBbIE HM3MEpPEHUs (PU3MUECKUX BEIMYMH: IPHU BBINOJHEHUM H3MEPEHUM
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NMPEAJIOKEHHONM HWHCTPYKIMH, BBIYUCIATH
3HAYCHHUE BEJIMYMHBI U aHAJIU3UPOBATH IIOJYYEHHBIE PE3YJbTAThl C YUYETOM 33JaHHOW TOYHOCTU
U3MEPEHU;

-AaHAJIM3UPOBATH CHUTyallUM [IPAKTUKO-OPUCHTHPOBAHHOI'O XapakKTEpa, Y3HABATb B HHUX
MMPOABJICHUC HU3YYCHHBIX (I)I/I3I/ILICCKI/IX SIBIICHUN  WIJIH 3aKOHOMepHOCTeI>’I H TIIPUMCHSATH
HUMCIOIIHECA 3HAHUA I UX 06"I)$ICH€HI/15[;

-[IOHUMAaTh MPUHLMUIBI ACHCTBUS MalllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBMS HX
0€30I1aCHOr0 MCI0JIb30BaHMsI B TOBCEHEBHOM JKU3HU;

-MCTIOJIb30BaTh TIPU BBIMIOJHEHUM YYEOHBIX 3a7ad HAyYHO-TIOMYJSIPHYIO JIUTEPATypy O
(bu3NYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHET.

MexannyecKne siBJEeHUSA
BrpInyCKHUK Hay4YuTCH:

-pacro3HaBaTh MEXaHUYECKHE SBIICHUS U OOBSICHATH Ha OCHOBE MMEIOITUXCSI 3HAHUM OCHOBHBIE
CBOMCTBA WJIU YCIIOBUS MPOTEKAHUS STUX SIBJICHUIN: pPABHOMEPHOE U HEPABHOMEPHOE JBUKEHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEHHOE IBIKEHHUE, OTHOCUTEIHHOCTD
MEXaHHYECKOTO JIBIKEHUS, CBOOOIHOE MaJIeHUE TeJ, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH,
WHEPIS, B3aNMOJICUCTBHUE TEJI, PEaKTUBHOE JBIKEHNE, KolebaTeIbHOe IBMKEHUE, PE30HAHC,
BOJIHOBOE JIBUKEHHE (3BYK);

-OMUCHIBATh N3YYCHHBIE CBOWCTBA TENl U MEXaHUYECKUE SIBJICHHUSI, UCTIONIB3YS (U3HUECKUE
BEJIMUMHBI: IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE, EPHO] 00pallieHus], UMITYJIbC TeJa,
KUHETHYeCcKasi SHePTUs, MOTCHIINATbHAs SHEPTHUs, aMILTUTY/1a, IIEPUOJT U YaCTOTa KoleOaHuH,



JUIMHA BOJIHBI U CKOPOCTB €€ pacnpocTpaHeHus. IIpu onrcanny npaBUiIbHO TPAKTOBATH
(Gu3n4ecKnil CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHUSI U €IMHHIIBI U3MEPEHHUS,
HAXOJIUTh (POPMYIIBL, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUMHY C IPYTMMHU BEIUYHHAMH,
BBIUHUCIIATH 3HaU€HHE (PU3NYECKON BEIMYHHBI;

-aHaJIM3UPOBATh CBOMCTBA T€J, MEXaHMYECKHE SBJICHUS U MPOIIECChI, UCIIONIb3Yys (PU3NUECKHe
3aKOHBI: 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYTIEPIIO3UIIMHI
cui (HaxoxkIeHne paBHozeicTByromel cubl), I, IT u 111 3akonsr HetoTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOH ['yKa, IpH 3TOM pas3ianyaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA H €TI0
MaTeMaTUYECKOE BhIPAKEHUE;

-pa3iindaTb OCHOBHBIC IIPU3HAKHU U3YYCHHBIX (I)I/ISI/I‘ICCKI/IX MO,I[GJ'IGfII MaTCpHuaJibHasd TOYKa,
HHCPpLHAJIbHAA CUCTEMA OTCUCTA,

-peraTh 3a/1a4u, UCIOoJIb3ys (PU3NUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPIHH, 3aKOH
BCEMHUPHOTI'O TATOTEHUS, IPUHIMI cyneprno3uuuu cui, I, II u I1I 3akonsr HeroToHa, 3aK0H
COXpaHEeHMsI UMITYJIbca, 3aKOH ['yKa,) U popMyIibl, CBA3bIBAIOIINE (PU3UUECKUE BETUUHUHBI
(yckopeHue, UMIYJbC Tela, KHHETUUECKasl SHEPTHs, IOTEHIMAIbHAS YHEPIHsl, CUjla TPEHUS
CKOJIBXKEHUS, KO3((PUIIUEHT TPEeHHsl, aMIUIUTY/a, IEPUOJ U YacToTa KoJIeOaHUH, JUIMHA BOJIHbI U
CKOPOCTb €€ PACIPOCTPAHEHHUS):

-Ha OCHOBC aHAJIM3a YCJIIOBHA 3a4a4U 3alIUCbIBATh KPATKOC YCIOBUC, BBIACIIATH (1)I/I3I/IT-IGCKI/IC
BCJINMYHHBI, 3aKOHBI U (1)OpMy.]'IBI, HeO6XOI[I/IMI>Ie IJI1 €€ pCHICHUA, IIPOBOAUTL PACUCThI U
OLCHUBATh PCAJIbHOCTDb IMOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘ICCKOI>'I BCJIIMYHHBEI.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHUS
BrInyCKHUK HAy4YuTCH:

-pacClio3HaBaThb 3JICKTPOMAIHUTHLIC ABJICHUS U O0OBSICHATH HA OCHOBE HMCIOIINXCA 3HaHUH
OCHOBHEIC CBOMCTBA HIIH YCJI0BUSA MPOTCKAHUA 3TUX SIBIICHHIA: OJICKTPOMArduTHasA MHAYKI U,
HeﬁCTBHe MAarauMTHOI'O I10JIA Ha ITPOBOAHUK C TOKOM U HA ABUKYINYIOCH 3apAKCHHYIO YaCTUILLY,
I[efICTBHG SJICKTPHUYCCKOTIO IT0JIA Ha 3aps’KCHHYIO YaCTUILY, 3JICKTPOMAIrHUTHBIC BOJIHEIL,
AUCIICPCHUA CBETA.

-ONMCHIBaTh N3yUYE€HHBIE CBOMCTBA TEJ M 3JIEKTPOMAarHUTHBIE SIBJICHUS, UCIIOIb3Ys (PU3NUYECKHe
BEJIMYUHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA; P ONIMCAHUU
BEPHO TPAKTOBaTh (PU3MUECKUI CMBICT UCIOIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €ITMHHIIBI
U3MEpEHUS; HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C JPYTUMHU
BEIIMYHMHAMU.

-IPUBOJIUTH TPUMEPHI MPAKTUUECKOTO UCIOJB30BaHUs (PU3UUECKUX 3HAHUM O
JJIEKTPOMATrHUTHBIX SIBICHUSX

-peuiaTh 3a1a4, UCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHbI (CKOpOCTB QJICKTPOMArnuTHBIX BOJIH, AJIMHA
BOJIHBI 1 4aCTOTa CBeTa,)I Ha OCHOBC aHaJIn3a YCJIOBHUA 3aJla4Hr 3aIlIMChIBATh KPATKOEC YCIIOBHUC,
BBIACIIATDH (I)I/IBI/I‘-ICCKI/IC BCJIIMYMHBI, 3aKOHBI U (I)OpMy.IIBI, HCO6XOI[I/IMBIG AJIg €€ pCHICHUA,
IMPOBOAUTH paCyYCThl U OLICHUBATH PCAJIbHOCTD MMOJTYUYCHHOI'O 3HAYCHUA q)HSquCKOﬁ BCJIIMYHHEI.

KBanroBbie iBJIeHUSA

BbINYCKHUK HAYYUTCS:



-pacro3HaBaTh KBAHTOBBIC SIBJICHHSI U OOBSCHATH HA OCHOBE UMEIOIINXCSI 3HAHUI OCHOBHBIE
CBOMCTBA WJIU yCIIOBUS MPOTEKAHUS dTUX SIBJICHUH: €CTECTBEHHASI U HCKYCCTBEHHAs
PaMOaKTUBHOCTb, O-, - U Y-U3Ty4CHHsI, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPA U3ITy4ICHUS
aToMma;

-OIMCHIBaTh N3Y4YEHHBIE KBAHTOBBIE SIBJICHUS, UCIIOJIb3Ysl (PU3HUECKUE BETMUNHBI: MaCCOBOE
YHCII0, 3apA0BOE YUCIIO, TIEPHOJ IOTypacajia, SHeprus (OTOHOB; IIPU OMUCAHUU IIPABUIBHO
TPAKTOBaTh (PU3MUECKHUI CMBICI UCIIOIb3yEMBIX BEJIMYMH, UX 0003HAYEHUS U €MHHULIBI
U3MEPEHUs; HAXOIUTh (hOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaYeHUE (PU3MUECKON BEIUYHHBI;

-aHaJIM3UPOBATh KBAHTOBBIC SIBJIICHUS, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U TIOCTYJIAThI: 3aKOH
COXpaHEHHUS SHEPIHH, 3aKOH COXPAHEHUS AIEKTPUUECKOT0 3apsijia, 3aKOH COXPaHEHUS
MacCOBOI'0 YHCJIa, 3aKOHOMEPHOCTH U3TyYSHHSI U MOTJIONIEHUS CBETa aTOMOM, IIPU 3TOM
pas3nInYaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPaKCHNUE;

-pa3jindaTb OCHOBHBLIC ITPU3HAKH HHaHeTapHOﬁ MOJCIHN aTOMa, HYKHOHHOﬁ MOJCIN aTOMHOI'O
SAApa;

-IIPUBOJUTH IIPUMEPBI ITPOSIBIICHUS B IIPUPOJE U MPAKTUYECKOTO UCIIOJIb30BAHUS
PazMoOaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAILHOTO aHAIN3A.

coaepskaHne oopasoBaHNe

9 knacc (Ileppimkun A.B.)

(102 gaca, 3 yaca B He/1eJI10)

MexaHnuka
OCHOBBLI KUHEMATUKH

Mexanunueckoe BukeHue. OTHOCUTENBHOCTD JBMKEeHUs. CucTeMa oTcueTa. MaTepuanbHas
TOYKa Kak MoJelb ¢pusndeckoro tena. Tpaektopus. IlyTs u nepemerienue. dusnueckue
BEJIMYMHBI, HEOOXOIUMBIE 11 OMMCAHUSI IBUKEHHS U B3aUMOCBSI3b MEX/1y HUMHU (IIyTh,
nepeMeleHne, CKOpoCThb, YCKOPEHHE, BPeMsI IBUKEHNUS).

CKOpOCTB — BCKTOpPHAd BCIIMYNHA. MOJIYJ'IB BCKTOpPa CKOPOCTH.

PaBHOMepHOG HpﬂMOHHHefIHOC JABHKCHUC. OTHOCHUTENHLHOCTh MEXaHHYIECKOT'O JBWXKXCHUA.
Fpaq)I/IKI/I 3aBUCUMOCTHU IIYTHU U MOAYJIA CKOPOCTHU OT BpCMCHU NABUIKCHUA.

yCKOpCHHC — BCKTOpPHAaA BCJIIMYNHA. PaBHOyCKOpCHHOC HpHMOHHHCﬁHOC JABHKCHHC. Fpa(I)I/IKI/I
3aBUCUMOCTH IIYTH U MOAYJIA CKOPOCTHU PABHOYCKOPECHHOT'O prIMOHI/IHeP'IHOFO JABHXCHHUA OT
BPEMCHU JABUKCHHA.

JIBHKEeHHE 1TO OKPY)KHOCTH € TIOCTOSTHHOW IO MOJIYJIFO CKOPOCThIO. LleHTpocTpeMuTensHoe
yCKOpeHHUe. Y CKOpeHUe CBOOOHOTO MaJIeHHUS.



®poHTATbHBIE 1a00paTOPHbIE padoThI
HccnenoBanne paBHOYCKOPEHHOTO ABIKEHHS Tesla 6€3 HauadbHOH CKOPOCTH.
JleMoHCTpaLuu

OTHOCUTEIBHOCTD ABMXKEHUS.

[IpsamosiuHEeHOE U KPUBOJIMHEHHOE JBUKCHUE.

Crtpobockor.

Cnounomerp.

CrnosxeHue nepeMenieHui.

[Tanenue Ten B BO3ayxe U pa3psikeHHOM rase (B Tpyoke HeroToHa).

Omnpenenenue ycKopeHus Ipyu CBOOOIHOM Ma/ICHUU.

Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.
OcCHOBBI IHHAMHUKH
WNuepuus. MueptHOCTH Ten.Ilepseiii 3akoH HeroTona. MHepunaneHas cucrema orcyera. Macca —
ckansipHas BenuunHa. Cuja — BeKTOpHas BenuunHa. Bropoii 3akoH Herotona. CroxeHue cui.
Tpernii 3akoH HproTOHA.

CB00OOHOE TaJlEHNUE TEIL.

FpaBI/ITaHI/IOHHLIG CHJIBL. 3aKOH BCEMHUPHOI'O TATOTCHUA. Cua TSHKeCTH. ILBI/I)KGHI/IG
HCKYCCTBCHHBIX CITYTHUKOB. Pacuer nepBoﬁ KOCMHYECKOH CKOpPOCTH.

Cwuita ynpyroctu. 3akoH ['yka.
Bec Tena, aBuKyIierocs ¢ yckopeHueM 1o BepTukanu. HeBecoMocTs U neperpysku.
Cwita TpeHusl.
®poHTANBbHBIE 1a00paTOPHBbIE PAa00THI
N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.
JleMoHCTpanun
[IposiBieHME MHEPLIHH.
CpaBHeHHE Macc.
N3mepenue cuil.

Bropoii 3akon Herorona.



CnoxeHue cuil, JEUCTBYIOLIUX HA TEJO MOJI YTIOM JIPYT K APYTY.

Tpernii 3akoH HproTOHA.
3aKoHBI COXpaHeHHs] B MEXaHHUKe
Nmnynbce Tena. 3akoH coXpaHeHUs1 UMIyJibca. PeakTuBHOE B KEHUE. Y CTPOHCTBO PAKETHI.
3nauenue padot K.O. [{nonkoBCKOTro UIsi KOCMOHABTHKH. J{OCTH)KEHUSI B OCBOSHUH
KOCMHUYECKOI'0 IMTPOCTPAHCTBA.
JemMoHCTpauMu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

Moaenb pakeTsl.

Mexanuuyeckue K0JIe0aHUA U BOJIHbI

Mexanunueckue kojeOanus. CBOOOIHbIC KoieOaHus. AMIUIUTYIa, IEPHOJ, YacToTa, (asza
KOJIcOaHUiA.

MaremaTtnueckuil MassTHUK. @opMmyra nepuojia KosebaHuil MaTeMaTHYeCKOr0 MassTHUKA.

Konebanus rpy3a Ha npyxune. DopMyia neproaa kojaeOaHui IPYKHHHOTO MasITHHKA.

HpeBpameHHe OHCPI'UU IIpU Kos1e0aTeIbHOM JABUIKCHUU. BBIHY)KI[CHHBIG konebanus. Pe3onanc.

PaCHPOCTpaHeHI/Ie KoJieOaHMii B YIIpYyrux cpeaax. MexaHu4ecKr€e BOJIHEI B OIHOPOJHBIX CpClaax.

[Toniepeunsle U MPO10JIbHBIE BOIHBL. J{i1Ha BOIHBI. CBA3b AJIUHBI BOJIHBI CO CKOPOCTHIO €€
pacrpoCTpaHeHUs U TIEPHOOM (4acTOTO).

3BYKOBBIG BOJIHBI. 3By1( KaK MCXaHH4YCCKas BOJIHA. CKOpOCTB 3BYyKa. FpOMKOCTB " BbBICOTA 3BYKa.

Ox0. AKYCTHUECKHI pe30HaHC. YIbTPa3BYK U €ro MpUMEHEHHE.
®poHTATbHBIE 1a00paTOPHBbIE PAa00THI

HccnenoBanue 3aBUCMMOCTH TIEPUO/Ia U YaCTOTHI KOJIeOaHUI MaTeMaTHYECKOTO0 MasiTHUKA OT
€T0 JUIUHEI.

JleMoHCTpanun
CBoOoiHbIE KOJIe0aHus Ipy3a Ha HUTHU U TPy3a Ha IPYKHUHE.

3aBUCUMOCTh Mepro/ia KoeOaHul rpy3a Ha IPYKUHE OT KECTKOCTH MPY>KUHBI U MacChl
rpysa.

3aBUCUMOCTh Teproia KoieOaHui rpy3a Ha HUTH OT €€ JUIUHBI.



BrinyxieHHbIe KoeOaHus.

Pe3onaHC MasTHUKOB.

IIpuMeHeHne MasATHHUKA B Yacax.

PacnipocTpaHeHne nonepeuHbIX U NPOJOJIbHBIX BOJH.

Kounebmronuecs Tena Kak MICTOUYHUK 3BYKa.

3aBUCUMOCTb TPOMKOCTH 3BYKa OT aMILIMTY/Ibl KOJI€OaHUH.

3aBUCUMOCTH BBICOTBI TOHA OT YaCTOTHI KOJICOAHUH.
DJIEeKTPOMarHUTHbIE SIBJICHUS

Hanpsoicennocmo snexmpuueckozo nous. JIeMcTBUE JIEKTPUYECKOrO MOJIS Ha JIEKTPUIECKUE
3apsabl. Konoencamop. DHepaus 21eKmpuiecko2o nois KOHOeHcamopa.

MarsuTHOE IOJIE. OI{HOpOI[HOC N HCOAHOPOAHOC MAarHUTHOC I10JIC. MarauTHOE I10JI€ TOKa.
HanpaBneHHe TOKa U HAIIpaBJICHUC JIMHHUI €ro MarHUTHOTO T10JIs. HpaBI/IJ'IO 6ypanI/IKa.

[TpaBuiio yieBoii pyku. JleficTBrEe MAarHUTHOTO TIOJIS HA MIPOBOJAHUK C TOKOM U JIBHIKYITYIOCS
3apspkeHHYro yactuny. Cuna Amnepa u cuna Jlopenya. I1eKTpoU3MepUTEIbHBIE TPUOOPHI.

SBnenue snekTpoMaruuTHOM nHAYKIMs. OnbiTel @apanes. MarHUTHBIN OTOK.

DneKTpoMarHuTHbIe Konebanus. KorebamenvHulil konmyp. llepeMeHHbII TOK.
Onexmpoeenepamop. Tpancghopmamop.

[TpeoOpa3oBaHue FIEKTPOIHEPTHH B dIIEKTpOreHeparopax. Ilepenava saekTpuueckon SHEPTUU
Ha paccTOsIHUE. DKOJOTHYECKUE MPOOIIEMBI, CBSI3aHHBIE C TEINIOBBIMHU U
THJIPOAIIEKTPOCTAHITUSMH.

DJIEKTPOMAarHUTHOE TI0JIe. DJIEKTPOMAarHUTHBIE BOJTHBI M UX cBOiicTBa. CKOPOCTH
pacrpoCTpaHeHUs AIEKTPOMArHUTHBIX BOJIH. [Ipunyunst paouoceazu u menesudenus. Buusnue

INIEKMPOMACHUNTHBLX I/L?lellel-luﬁ Ha JrIcuBsvle OpeaHu3mbl.

CBer — 2NeKTpOMarHuTHas BOJIHA. 3aKOH MpeoMileHus cBeTa. [lucnepcus ceera.
Humepghepenyus u ougpaxyus ceema.

®poHTATbHBIE J1a00paTOPHbIE PadoThI
N3yuenue sBIE€HNS 3J€KTPOMarHUTHON NHIYKIUN.
JleMoHCTpanuu
OOHapyXeHHne MarHUTHOTO IOJIsl IPOBOJTHUKA C TOKOM.
PacnionoskeHre MarHUTHBIX CTPEJIOK BOKPYT IIPSIMOTO IIPOBOJHUKA C TOKOM.

Ycunenne MaraiuTHOTO OIS KaTyliKy ¢ TOKOM BBCACHUEM B HEC KCIJIC3HOI'0 CEPACYHUKA.



[IprMeHeHne 3JIEKTPOMArHuToB.

JBH>KeHUE MpAMOro NpoBOJAHUKA U PAMKH C TOKOM B MAarHUTHOE MOJIE.
YCTpOoKCTBO U AEMCTBUE JIEKTPUUYECKOTO ABUTATENS IOCTOSHHOTO TOKA.
Mopeinb reseparopa NepeMeHHOro TOKa.

BBaHMOHCﬁCTBHe INIOCTOAHHBIX MAarHuTOB.

CTpoe}me aToMa 1 aTOMHOI'0 siipa

PannoakTMBHOCTh Kak CBUJIETENIHCTBO CIIOKHOTO CTPOCHMSI aTOMOB. Ajbda-, 6eTa - U raMmma-
m3nyuyenus. [lepuon nomypacnana.

Crpoenue atoMoB. Ilnanerapnas mozenb aroma. KBaHTOBBIN XapakTep MOTJIOMEHUS U
ucnyckanus ceera atoMamu. JIuneruatsie ciekTpbl. OnbIThl Pezepdopaa.

PanuoaxTuBHBIE TpeBpallieHUs aTOMHBIX siziep. CocTaB aTOMHOTO siipa. [IpoToH, HEUTPOH U
3JIEKTPOH. 3apsI0BOE, MaCCOBOE YUCIIA.

3akoH DHHIITEITHA 0 MPONOPIIMOHATBLHOCTH MacChl U SHEPTUU. Jedhexm macc u snepeus cea3u
AMoOMHbIX 510€ep.

SAnepusbie peakiuu. [lenenue u cunres siuep. CoxpaHeHue 3apsiioBOro ¥ MacCoBOT0 YMCEI IIPU
AJIEPHBIX PEAKIUAX.

OHeprus CBs3M YacTHll B siipe. Boljenenne s3Heprun pu €JIeHUH U CUHTE3E sSIIEp.
Ucrounnku sneprun ComnHna u 38e31. M3nyuenue 3Be3 .
SAnepHas sHepreTruka. DKoJ0oru4eckue npo0aemMbl pabOThl aTOMHBIX 3JIEKTPOCTAHIUH.

Bnuanue paouoaxmusHuix usnyueHuti Ha dcugvle opeanHusmsl. MeToabl HaOMOJeHUS U
perucTpanuy YacTuil B sepHoi ¢pusuke. Jlo3umerpus.

®poHTaNbHAA JadopaTopHas padoTa

N3yuenue aenenus siapa aroma ypana o ¢pororpaduu TpEeKOB.

W3ydeHne TpeKOB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM (oTOrpadusM.

Crtpoenue u 3BoM0OIUA BeesieHHOM

['eonieHTpUYeCcKas U reIHOIEHTpUYECKasi cCcTeMbl Mupa. dusudeckas mpupoaa HeOECHBIX TeT

Conneunoit cucremsl. [Iponcxoxnenne ComHeunon cucremsl. @usndeckas npupoga ConHna u
3Be3. Ctpoenue Beenennoii. OBomtonus Beenennoint. ['unoresa bomibiioro B3peiBa.






