COTI'JTACOBAHO

Ha [[IMO ecTecTBEHHO-HAYYHOTO ITUKJIA
O.B. MamykoBa
[TpoTtokon ot 26.08.2022 Nel

COI''TACOBAHO
3am.upekropa no YBP
O.B.IletpoBa

YTBEPXJIAIO

Hupexktop MBOY COLL Ne 5
FO.E.CemueBa

ITpuxasz ot 31 aBrycra 2022 roga

Ne 146

MynununanpHoe Or0KETHOE 00111e00pa30BaTeIbHOE YUPEIKICHUE
«Cpennsist odieoOpa3zoBarenbHas mkoiaa No 5»

PABOYAS ITPOI'PAMMA

1o yueonomy npeamery «®U3UKA»

¢ NCMoJib30BaHueM ob0opyaoBaHus LlenTpa

"Touka pocra"

I 9 Ki1accoB

JOKYMEHT NOANMCAH
QNEKTPOHHOW MOANUNCHLIO

CepTtudmkat: 4504B42E4C5989D88922FEB23C3262B8CDA5SA05D
Bnapeneuw: CemyeBa tOnusa EBreHbesHa
[LeiictButeneH: ¢ 27.10.2021 go 27.01.2023

. J

Yuutens puznku
Kunkuna fpocnasa BsauecnaBoBHa



l. ITosicHUTENbLHAA 3aNIHCKA

PaGouass mporpamma mno ydeOHOoMy mpenmery «®Pusuka» B 9 Kiacce COCTaBlIeHa B COOTBETCTBUU C
denepallbHBIM TOCYIaPCTBEHHBIM 00pa30BaTelIbHBIM CTAaHAPTOM OCHOBHOTO 0011ero oopazosanus (GI'OC
00O0), yrBepKIeHHBIM TIprKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku P® ot 17.12.2010 r. Ne 1897, na
ocHoBe aBTopckoil mporpammbel A.B. Ilepsimkuna,H.B. ®unonosuy, E.M. I'ythuk- M.: [Ipoda, 2015 u
paccuntana Ha 102 yac B rof (3 yaca B HEACIIO).

YMK:

A.B.Ileppimkun, E.M.I'yrauk, ®usnka 9 knacc. — M.: [Ipoda, 2008.

PaGouas nporpamma «@usuka 7-9 knaccee» k tuauu Y MK A.B.Ileppimkuna, E.M.I'yTHrKa. ABTODBI:
H.B.®wionosuy, E.M.I'ytaEK. - M.: JIpoda 2017.

@dusznka Kak y4yeOHBIM TpeAMET Ha CTYNEHM OCHOBHOro oOmiero o0pa3oBaHHs HIpaeT
byHIaMEHTAIbHYIO poOJib B (OPMHUPOBAHMM Y YYAIIUXCS CHCTEMBbl HAy4dHBIX TPEACTaBICHUN 00
OKpY’KaloIlleM MHpE, OCHOB HAay4yHOI'0 MHMPOBO33PEHHs, COCTaBIIsAsA, 0 0Opa3HOMY BBIPAXEHHUIO JlaypeaTa
HoGenesckoit npemun U. Pabu, cepaneBuny rymanutapHoro oopa3oBanusi. B mpornecce n3ydenus: Gpu3nku
pelaroTcsl  3a7ayd  pa3BUTHUA  HMHTEIUICKTYAIbHBIX CIIOCOOHOCTEH W  I03HABaTEIbHBIX HMHTEPECOB
IIKOJIbHUKOB, OBJaJICHUS MU OCHOBaMM JMAJEKTUYECKOTO MBILIUICHUS, IPUBUTHS BKyCa K IIOCTAaHOBKE U
paspeuieHuto npodaem. IlpuoOpereHHble MIKOJBHUKAMHM (DU3MYECKHE 3HAHUS SBISAIOTCS B JalibHEiIem
0a3ucoM Mpu W3YYEHUM XHUMHUH, OHOJOoruM, ¢usnyeckoil reorpaduu, texnosnoruu, ObBXK. Oto Tpebyer
CaMoOro TIIATENBHOrO OTOOpa  coJepKaHHsl MPEJAMETHOrO HANOJHEHUS JUCLUIUIMHBI U METOJIOB €€
U3YYEHHUS. .

OCHOBY J1TaHHO ITPOrpaMMBbl COCTaBIISAIOT MENArOTUYECKUE U TUIAKTUYECKUE TPUHIIMIIBI BAPUATUBHOTO
pa3BUBaIOIIEro 00y4YEHHUS:

A. JINYHOCTHO OpHMEHTHMPOBAHHbIC NPHHLIMIbI: IPUHLUI aJANTUBHOCTH; NPUHUUI Ppa3BUTHS,
MPUHLIMIT KOM(OPTHOCTH.

b. KyJabTypHO OpHEHTHPOBAaHHBbIC NPHHLIMIbLI: NPUHIUIN KapTHUHBI MHUpPA; NPUHLHKI LEJOCTHOCTH
coJiep’kaHusi 00pa3oBaHUs; MPUHIUI CHUCTEMATHMYHOCTH; MPUHIUI CMBICIOBOIO OTHOIIEHUS K MHUPY;
INPUHIUI OPUEHTUPOBOYHOM (DYHKIIMM 3HAHMN; MPUHLUI ONOPbI Ha KYJIbTYPY KaKk MHPOBO33pEHHE M Kak
KYJIbTYPHBIN CTEPEOTHIL.

B. JlesiTeJJbHOCTHO OpPMEHTHPOBAHHbIE NPHHUMIBI: TPUHIUI OOyYeHUS AEATENbHOCTH; MPHHLIUI

YIPaBIsEMOro Nepexoaa OT AeSTEIbHOCTH B yUeOHOW CUTyalluu K JEATEIbHOCTH B JKU3HEHHOM CHUTYalluu;
IOPUHIUI TIepexoja OT COBMECTHOM YyueOHO-TIO3HABaTEeNbHOW JIEATENBHOCTH K CaMOCTOSITEIbHOMN
NeSITeIbHOCTH ydallerocsi (3oHa Onmkaiiiero pa3BUTHS); MPUHIMUI ONOPHl HAa MPOLECCHl CHOHTAHHOTO
Pa3BUTHSL; IPUHLIUI (POPMUPOBAHUS MMOTPEOHOCTH B TBOPUECTBE U YMEHHI TBOpYECTBA.
Kaxnpiif mIKOJIBHBIA NpeAMeT, B TOM 4Hclie W (U3MKa, CBOMMH LEISIMH, 33aJadaMd M COJIEepKaHHEM
00pa3oBaHMs JOJDKEH CIIOcOOCTBOBATH (POPMHUPOBAHUIO (PYHKIIMOHAJIBHO IPAMOTHOM JIMYHOCTH, TO €CTh
JUYHOCTH, KOTOpas CIOCOOHA MCMOJIb30BaTh YK€ HMEIOIIMECS Yy Hee 3HaHUS, YMEHUS WU HaBBIKU IS
pelIeHrsT MaKCUMaJIbHO LIMPOKOTO JMaNa3oHa KM3HEHHBIX 33/a4 B pa3IMYHBIX c(hepax uenoBeuecKon
NeSITeIbHOCTH, OOIIEHHSI U COLMAIbHBIX OTHOIIEHWH M KOTOpas crocoOHa OCBaMBaTh HOBBIE 3HAHHS Ha
MIPOTSKEHUM BCEU KU3HU.

OcHOBHbIE JIMHUM PA3BUTHS YUAILIMXCS CpeAcTBaMHU npeamera « Du3uka»

W3ydyenne ¢GU3NKM HAa CTYNEHH OCHOBHOTO OOIIEro oO0pa30BaHMS HAMpPaBIEHO Ha peaTu3aluio
CIIENYIOIIUX JIMHUHM Pa3BUTHS YUALTUXCS CPEICTBAMH TPEIMETA:



1)@opMupoBaHHe OCHOB HAYYHOI0 MHPOBO33peHUs U (pU3MUYeCcKOro MbinuieHus. OcBoeHre 3HaHU: 00
OCHOBHBIX METOJaX HAy4yHOTO TO3HAHUS MPUPOABI, XaPAKTEPHBIX JUISI €CTECTBEHHBIX HAyK
(3KCIEpUMEHTAIbHOM U TEOPETUYECKOM); O (HU3MUECKHUX SIBICHUAX; O BEIUYMHAX, XapaKTEPU3YIOIIMX
SIBJIEHUS; O 3aKOHAX, KOTOPBIM SIBJIEHUS IMOJUYMHSFOTCS.
2) IIpoexTMpoBaHHe W TIpOBeleHHe HAO/IIOAEeHNs] TPUPOAHBIX SIBJEHUH ¢ MCHOJIb30BAHUEM
HEOOXOUMBbIX H3MEPUTEIbHBIX NPUOOPOB. YMeHHE 00padarThiBaTh  pe3yJabTaThl HAONIOJCHUN WIH
U3MEpPEHUl W TMPEeACTaBIATh UX B pa3Nu4HON (opme, BBIABIATH HAa 3TOH OCHOBE HSMIIMPUYECKHE
3aBUCHMOCTH; TPHUMCHATH IMOJIYYCHHBIC 3HAHUS [ OOBSCHEHUS NPUPOIHBIX SBICHHUM, MPUHIUIIOB
NeHCTBUS OTACNBbHBIX TEXHUYECKUX YCTPOUCTB, pemaTs Gu3nyecKue 3aauu.
3) JlmajieKTHYeCKHii MeTOd NO3HAHUS Npupoabl. (DopMmMHpOBaHHE MOHMMAHUS  HEOOXOIUMOCTH
ycBOeHHMsS  (U3MUECKMX  3HAHUM  Kak  sApa TyMaHUTapHOro  00pa3oBaHUs, HEOOXOIUMOCTH
O0IIICUEIOBEYECKOTO KOHTPOJIS pPa3syMHOTO HCHOJIb30BAHUS JOCTHMKEHHUM HAYKW WU TEXHOJOTHH IS
JalbHENIIero pa3BUTHS O0IIECTBA U pa3pellieHus I100aIbHbIX Mpodem.
4) Pa3BuTHe MHTE/UIEKTYAJbHBIX W TBOPYECKHMX CIOCOOHOCTel. YMEHHE CTaBUTh M pa3peliarhb
po0GsieMy Mpu UHAUBHUIYAIBHON U KOJUIEKTUBHOM IO3HABATEIbHOU JESATEIbHOCTH.
5) IlpuMeHeHHe MOJYYEHHBIX 3HAHUN M YMEHHUH JJI pelleHUs NMPAKTHYECKHMX 32124 MOBCEeIHEBHOM
sku3HM. OlleHKa pe3ynbTaToOB CBOMX ACMCTBUIA, MPUMEHEHHS Psiia MPUOOPOB M MEXaHU3MOB; OOecleYeHHe
paIMoOHAIBFHOTO U OE€30MAaCHOTO IMOBECHMS 10 OTHOIIICHHUIO K ce0e, 00IIeCTBY, IPUPO/IC.

[Tpu npenonaBanuu ¢u3nku B 7-9-M Kinaccax JOCTHXKEHUE CPOPMYTUPOBAHHBIX BbIIIE OOIIMX JMHUN
Pa3BUTHUSL yYalIUXCS OCYIIECTBIISIETCS B O0OBbEME, ONPEAessiIeMOM COAEp)KaHUEM Y4YeOHOro IpeameTa B
JTAHHOM KJ1acce.

1. OO0mas xapakTepucTHKA y4eOHOro npeamera «Pusuka»

He.ﬂl/l HU3YUCHUA (I)I/ISI/IKI/I Ha CTYIICHHU OCHOBHOT'O 061_]_[61"0 O6paBOBaHI/I${ CJICAYIOHIUC:

. pa3BUTHE HWHTEPECOB M CHOCOOHOCTEH ydYallMXCsi HAa OCHOBE IMepelayd MM 3HAHUN U OIbITa
[M03HABATEJILHON ¥ TBOPUYECKOM JEATEIIBHOCTH;

® MNOHUMAHHEC YYalllMMUCA CMBIC/IA OCHOBHBIX HAaYYHBIX MMOHATHH MW 3aKOHOB (1)I/I3I/IKI/I, B3aUMOCBA3HU
MCIKAY HUMU;

o dbopMupoBaHUe y ydalIuxcs MpeICcTaBIeHU 0 GU3NYECKOi KapTUHE MUPA.
JlocTukeHne STUX 1enei obecrednBaeTcs peIeHUeM CIEeIYIOIINX 3a/1a4:

o 3HAKOMCTBO YYAIIMXCSI C METOJ0M Hay4YHOTO IMO3HAHUS U METOJaMM MCCIIEJOBAaHUS OOBEKTOB U
SIBJICHUH TIPUPOJIBL;

. NpUOOpETEHNE yJaIlUMUCS 3HAHUA O MEXaHUYECKHUX, TEIJIOBbIX, ANEKTPOMArHUTHBIX U KBAaHTOBBIX
SBJICHUSX, (PU3MUECKUX BEIIMUMHAX, XaPAKTEPUIYIOIIUX ITU SBJICHUS;

o dopMHpOBaHHE Yy y4alllUXCsl YMEHUH HaOII0AaTh NPUPOAHBIC SBICHHS U BBINOJHATH OIBITHI,
nabopaTopHble paboOThl U AKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCIOJb30BAaHUEM H3MEPUTEIbHBIX
puOOPOB, MHUPOKO MPUMEHSEMBIX B IPAKTUUYECKOMN KU3HU;

i OBJIAJICHUE YYalUIUMHCS TaKUMHM OOILIEHAYYHbIMU TIOHATUSMM, Kak MPHUPOJHOE SBIICHUE,
SMIIMPUYECKU YCTAaHOBJEHHBIM (akr, mpobiema, TUIOTE3a, TEOPETHUYECKU BBIBOJ, pPE3yNbTaT
JKCIIEPUMEHTAIBHON TPOBEPKH;

i MOHMMAHHE YYalIUMHCS OTIMYMHA HAYYHBIX JIaHHBIX OT HENPOBEPEHHON HH(pOpMaluu, LIEHHOCTH
HAYKHU JJIs1 YJIOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIbTYPHBIX HOTPEOHOCTEH YenoBeka

®dusuka BMecTe C Ipyrumu npeameramu (Kypc «OKpyKarouuil MUp» HayalbHOW MIKOJBI, (hU3HUecKas
reorpadusi, XuMusi, OMOJIOTHsI) COCTABIISIET HEMIPEPBIBHBIN KypC €CTeCTBO3HAHUS.

ITocTpoeHHEe TOrMYECKH CBA3aHHOTO KypCa OMMPAIOCh Ha CIEAYIOIUE UIEH U TIOAXOMIBL:

—  Ycunenue poau meopemuueckux 3Hawuil € MaKCUMAlIbHO BO3MOXHBIM CHIDKCHHEM Beca
MaTeMaTHYeCKUX COOTHOILIEHUH, MMoa4Yac ycBauBaroumxcs gopmanbHo. Tak, B 4Hcie MEpPBBIX TEM Kypca
¢u3ukn 7-ro kimacca UAyT Tembl «MexaHndeckoe aBikeHue. Cuibl B mpupojne», «OHeprus. Pabora.
MomHoCTb». DTO MO3BOJSET YUYCHUKAM YK€ Ha MEepBOHAYAIbHOM JdTare M3yuyeHus (QU3MKU OcBauBaThb MU
CHJIOBBIE, M DHEpreTHueckue NoHsATHs. B kypce ¢usuku 8-ro kiacca M3y4eHHIO TEIUIOBBIX IBHUraTelei
IPEJIIECTBYET PACCMOTPEHUE IE€PBOrO 3aKOHA TEPMOJMHAMUKH, a B Kypce (QU3MKH 9-TO Kiacca Tema
«CBeTOBBIE SIBJIIEHHS» HAUMHAETCS C aHalu3a >3JEKTPOMAarHUTHOM IpHUpOAbl cBeTa. lcronb3oBaHue
TEOPETUUYECKUX 3HAHUM U1l 0ObACHEHMsS] (PU3MUECKUX SBJICHUN MOBBIIIAET PAa3BUBAOILEE 3HAUYEHUE Kypca



(bU3KUKYN — Belb MIKOJIBHUKYU MPUYUYAIOTCA HAXOIUTh IPUYHMHBI SIBJICHUM, YTO TpeOYeT CYIIECTBEHHO OObIlen
MBICITUTEIBHON aKTUBHOCTH, Y€M 3alIOMHUHAHUE (PAKTUIECKOTO MaTepuaa.

— l'enepanuzayus yuebHo20 mamepuania Ha OCHOBE BeOyIUX UaeH, npuHuuMnoB ¢usuku. K npumepy,
u3yuyeHHe TeMmbl «MarHuTHbBIE SBJICHUS» B Kypce (U3MKKM 8-TO Kilacca 3aBEpIIACTCS PAaCCMOTPEHUEM
SIBJIGHUSL AJIEKTPOMArHUTHOM HMHIYKIIUU M SIBICHUS CaMOMHAYKIUHU. V3yueHue 3aKOHOB reOMETpUYECKOM
ONTUKU MPOUCXOAUT B pamMKax TeMbl «CBETOBBIC SIBICHUS) (9-# xnacc). Enunyro y4eOHyIO Temy
COCTaBJISIIOT KoJieOaTeIbHbIE M BOJHOBBIE MPOLECCHl Pa3IMYHOW MPUPOJABI — MEXaHHYECKUe H
AJIEKTPOMArHUTHBIE KOJeOAaHUS M BOJHBI. 3ajJadaM TeHEpalu3allii CIY)XUT [IMPOKOE HCIIOJIb30BaHHUE
0000IIEHHBIX IIAHOB MOCTpoeHHsI 0TBeTOB (A.B. YcoBa) u o3HaKomIIeHHE YyYallUXcsi ¢ OCOOEHHOCTAMU
pPa3IUYHBIX MBICIMTEIBHBIX ONepanuil (aHalu3, CHHTE3, CpaBHEHHE, 0000meHue, Kiaccuukaius,
CUCTEMAaTHU3alINs).

— Ycunenue npaxmuueckoti nanpagnennocmuu noaumexnuzma Kypca. C Leblo MPEIOTBPALLEHUS «METIO
- Ipambl» B MpenojaBaHuu (U3UKH, GOPMUPOBAHUS U PA3BUTHS MO3HABATEIBHOIO MHTEpECa YHalUXCs K
MpeIMeTy MpenoiaBanue (pU3uKu BEIETCS C MIMPOKUM MPUBJICUECHUEM JEMOHCTPAIIMOHHOTO YKCIIEPUMEHTA,
BKJIIOUAIOLIETO U TPUMEpPHl MPAKTUUECKOTO MpUMEHEHUs! (U3NYECKUX SIBJICHUI U 3aKOHOB. YUEHUKAMU
BBITOJIHSACTCS] 3HAYUTEIBHOE YHMCIO (PPOHTAIBHBIX IKCIIEPUMEHTOB U Ja0OpaTOPHBIX paboOT, B TOM YHCIE
CBSI3aHHBIX C HU3YYEHHEM TeXHHUYECKUX MpuodopoB. Ilpemmaraercs pemieHue 3aAad C TEXHUYECKHUMH
JTAHHBIMH, TPOBEJCHUE CAMOCTOSITEIILHBIX HAOIOJCHUN YYallUMUCS TPH BBIMOTHCHHA WMH JIOMAIIHETO
3a/laHusl, OpraHu3alysg BHEKJIACCHOTO YTEHHsI JIOCTYNHOW Hay4YHO-TIOMYJSPHOW JHUTEpaTyphl, MOUCKH
¢busnko-rexunyeckoit mapopmaruu B UaTepHeTe.

B kadecTBe Beaylieil METOAMKHU MPH peain3alud JAHHON MPOrpaMMbl PEeKOMEHIYeTCsl MCIOJIb30BaHUE
npoOJIeMHOTO 00ydeHHusi. DTO CIOCOOCTBYET CO3JAHHUIO IOJIOKUTENFHOW MOTHBAIlMM M HMHTEpeca K
U3YYCHHUIO TpeAMeTa, akTUBM3MpyeT oOydenue. COBMECTHOE pelleHHe NpoOJIeMbl  pa3BUBAET
KOMMYHHKA0€IbHOCTh, YMEHHE pPadOTaTh B KOJUIEKTHBE, PEIIaTh HETPAJUIIMOHHBIC 3aJaud, HMCIOIb3YS
MpUOOpPETEHHBIE TPEIMETHBIC, HHTEIJICKTyaJ IbHbIe U OOIINE 3HAHUS, YMEHUS U HABBIKH.

Ha »tame BBeieHHs 3HAHUI UCIIOIB3YETCSI TEXHOJIOTHS TPOOJIEMHO-TUATOTUYECKOT0 00yUeHHsI, KOTOpast
MO3BOJISIET OPraHU30BaTh MCCIEAOBATEIbCKYIO0 Pa0OTy yUalIMXcs Ha YPOKE U CaMOCTOSITEIbHOE OTKPBITHE
3HaHWil. JlaHHas TexHoJorusa pa3paboTaHa Ha OCHOBE MCCIICJOBAHHUHA B IBYX CaMOCTOSITEIILHBIX 00JacTsIX —
npobiemHom obyuenun (U.A. Uneuuukas, B.T. Kynpssues, M.11. Maxmyrtos, P.1. Manadee u np.) u
ncuxosioruu TBopuecTBa (A.B. bpynummnackuit, A.M. Martomkun, A.T. Wymuwmma u np.). Ha ypoxke
BBEJICHUS HOBBIX 3HAHUU TOCTAHOBKA MPOOJIEMBI 3aKIOYaeTCss B CO3JAAHMM y4YUTENeM MPOOIeMHOM
CHUTyallul W OpraHW3allid BBIXOJAa M3 HEe OJHUM U3 TpeX CcrmocoOoB: 1) yuuTenp caM 3a0CTpseT
IpOTHBOpeUYre MPOOIEeMHON CHUTyallud M cooOLaeT mpobiemy; 2) YYEeHHKH OCO3HAIOT MPOTHBOpEUYHE U
GopMymHpyIOT IpobIeMy; 3) YUHTETh ANANOTOM MOOYXKIAeT YYEHUKOB BBIIBUTATh U TIPOBEPSTH THITOTE3HI .

WuauBuayanbHas paboTa TpH BBIOJHEHWH JOMAIIHUX 3aJaHU B COOTBETCTBUU C BHIOpAaHHOM
o0Opa3oBaTeNbHON TpaeKTopuel (MPUHIMI MUHUMYMa U MakKCMMyMa) pa3BUBAEeT CIOCOOHOCTh ydallerocs
CaMOCTOSITENTLHO MBICIIUTH U IEWCTBOBATh, HECTU OTBETCTBEHHOCTH 32 PE3YJIbTAThl CBOETO TPY/Ia.

Cmpyxkmypa Kypca ¢usuxu ¢ 7-9-x Knaccax

Ctpykrypa Kypca GU3MKM Ha JaHHOW CTYNEeHH OOY4YeHHsI OIpeaemseTcsl MOocaeI0BaTEIbHBIM
PaCCMOTPEHHEM PA3UYHBIX (OPM JBWKCHHS BEIIECTBA W JJICKTPOMArHUTHOTO TIOJIS B TOPSAKE WX
YCIOKHEHUS: MEXaHM4YeCKHue SBJCHHs, BHYTPEHHEE CTPOCHHE BEIEeCTBA, TEIJIOBBbIE SIBJICHMS,
AJIEKTPOMArHUTHBIC SIBJICHUS, KBAHTOBBIC SBJICHUS.

9 knacc

1-1 aunus pazeumus. Popmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUSULECKO20 MbIULTEHUS.

— MPOBOJIUTH KJIACCU(PHUKAIIUIO BUIOB MEXaHUUECKOTO ABHKCHUS,

— NPUMEHSTh B NMPOCTEHIINX CiIydasx (yHAaMEHTaJbHbIE 3aKOHbI MEXaHUKHU (3aKOHbI HbIOTOHA, 3aKOH
COXPAaHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUS YJHEPTHH);

— XapakTepu30BaThb OCHOBHBIE OCOOCHHOCTH KOJeOaTeNbHBIX W BOJHOBBIX MPOIECCOB Pa3IUYHON
MIPUPOJIBI;

— TIPUBOJUTH IPUMEPHI, MOATBEPKAAIOIINE BOJHOBOM XapaKTEp paclpOCTPaHEHMs] CBETA, 3aKOHBI
OITHKH;

— u3Narath psjA TOJOXKeHUH KBaHTOBOM Qu3uku (rumoreza M. Ilmanka, monens aroma H. bopa,
KJ1accu(UKaLus 3JIeMEHTapHBIX YaCTHI U (PyHJAaMEeHTaJIbHbIE B3aUMOCHCTBUS).



2-1 aunua pazsumus. Ilpoexmuposanue u nposedeHue HAOMOOEHUS NPUPOOHLIX ABIEHUN C
UCNONbL308AHUEM HEOOX0OUMbBIX USMEPUMENbHBIX NPUDOPOE.

— U3y4yaTh 3aBUCHMOCTH YCKOPEHUS Tella OT BEJIMYUHbBI PaBHOACUCTBYIOIIEH CHUJIbI, TPUIIOKEHHON K TElY;

— U3y4yaTh B3aUMOJEUCTBUE TEJ C LEJIbIO IPOBEPKH 3aKOHA COXPAHEHUS UMITYJIbCA;

— HCCIIeIOBaTh 3aBUCHUMOCTU IEpHOJa KojeOaTelIbHOM CHCTEMBbl OT €€ MapaMeTpoB (AJIMHA HUTH
MasiTHHKA, Macca Tejla U KECTKOCTb MPYKUHBI B Cilydae KojaeOaHHs Tela, MPUKPEITICHHOTO K MPYXKHUHE);

— MPOBOJIUTH HAOJIOJCHUE SBJICHUS OTPAKEHUS, IPEJIOMIICHHS CBETa U ACUCTBUS JTUH3BI,

— IPOBOJUTH HAOJIOEHUE CIUIOLUIHOTO CIIEKTPa U JJMHENUYAThIX CIIEKTPOB.

3-a aunus passumus. uanekmudeckuil Memoo no3HaHUs RpUpoobl.

— MPUMEHATH 3aKOH COXPaHEHHs UMITYJIbCa JJISl aHAJIN3a OCOOCHHOCTEH PEaKTUBHOTO JABIKEHHUS,

— 000CHOBAaTh 3aBUCUMOCTH BO3MOKHOT'O TUIIA MEXaHUUECKUX BOJIH U CKOPOCTU UX PACIPOCTPAHEHUS OT
CBONCTB CpeJibl,

— MPOBOAUTH aHANIU3 IIKAJIbl 3JEKTPOMArHUTHBIX M3IYYCHUU KakK MMpUMepa rnepexoia KOJIMYeCTBEHHbBIX
M3MEHEHMH B YacTOTe Kole0aHWl B KayeCTBEHHBbIC HW3MEHEHHMS  CBOWCTB W3IYYCHHUH pa3IMYHBIX
Jarna3oHoB;

— uW3JaraThb BONPOC KJIACCH(PHKAIMKM 3JIEMEHTApHBIX YaCTHI] M UX Y4YacTUs B Pa3IUYHBIX BHJIAX
(byHIaMEHTAJIbHBIX B3aUMOJICHCTBHIA.

4-1 nunus paseumus. Pazeumue unmennekmyanvbHuoix u meopuecKux cnocoonocmetl.

— pazpelaTh yueOHyI0 IpobiieMy U pa3BUBATh KPUTHUYHOCTH MBIIUICHUS MIPU aHAINU3€ KPUBOJIWHEHHOTO
nBukeHus, | 3akona HploToHa, yciaoBHMsSI 3alycKka HCKYCCTBEHHOIO CHYTHUKAa 3€MJIH, YCJIOBHM
BO3HUKHOBEHHUS CBOOOIHBIX MEXAaHUYECKHX KOJeOaHUl, MpU OOBSICHEHHM pa3jiNyuus CKOPOCTH 3BYKa B
pa3IMyYHBbIX Cpelax, HEOOXOIMMOCTHU OCYIIECTBIIEHUS IPOLECCOB MOAYJSIUM M JIETEKTUPOBAHUS IPU
paauoteneoHHOM CBA3M, MPH PACCMOTPEHHHM OTPAKEHHsSI CBETa OT IIEPOXOBATOW MOBEPXHOCTH, IMPHU
00BsICHEHUH (PaKTa CyIIECTBOBAHUS U30TOIOB.

5-a aunus pazeumus. IIpumeneHue nonyueHHvIX 3HAHUN U YMeHUU OJisl pelleHUs NPaKmudecKux 3aoad
NOBCEOHEBHOU HCUSHUL.

— YYUTHIBaTh 3HAHUA 10 MEXaHUKE B MOBCEIHEBHOM KU3HU (IBM)KEHHUE HA TIOBOPOTaX, TOPMO3HOM MYTh,
paBHOBECHE);

— Ha TMPaKTHUKE YYUTHIBATh 3aBUCHMOCTh TPDOMKOCTHM U BBICOTHI 3BYKa OT aMIUIMTYABI U YacTOTHI
KoJe0anuii;

— IPUMEHATH 3HAHMS 10 ONTUKE C LIEJIbI0 COXPAHEHMs KAauyeCTBA 3PEHUS U NMPUMEHEHHUs 3€pKall, JIUH3,
ONTUYECKUX MPUOOPOB (poToanmnapar, O4KH, MUKPOCKOIN);

— CyIUTb O BIIMSHUU pPAaJMOAKTUBHOTO W3JIyUYEHHUS HA JKMBBIE OpPraHU3MBl, O INpUEMaxX 3allUThl OT
U3JIy4yeHUs U croco0ax ero u3MepeHwusl.

IIpenmeTHbie pe3yJbTaThI:
BbinmyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

—  JIEeMOHCTPHUPOBATh Ha IpUMEpax pojb U MecTo (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOW Hay4HOM
KAapTUHBI MUDPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B TPAKTUYECKOMN AEATEIbHOCTHU JIIOACH;

—  JIEMOHCTPUpOBaTh Ha TNpUMEpax B3aUMOCBS3b MEXAY (U3UKOH U JAPYrMMH €CTECTBEHHBIMU
HayKaMHy;

—  yCTaHaBIWBAaTh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUH M MPUMEHSATh OCHOBHBIE (PU3UUYECKUE
MOJEIH IS UX OMMUCAHUSA U OOBICHEHNS,

- HCIIOJB30BaTh I/IH(I)OpMaI_II/IIO (I)I/ISI/I‘ICCKOFO COACPpKaHUA IIpU PCHICHUU y‘le6HLIX, MMPAKTUYCCKUX,
MNPOCKTHBIX W HCCICAOBATCIILCKUX 3a/la4, HWHTCIPUPYA I/IH(I)OpMaI_II/IIO N3 pPA3JIMYHBIX HCTOYHHUKOB U
KPUTHYCCKU €€ OLICHUBAsA,

— pa3indatb U YMCTb HUCIIOJIB30BAaTh B y‘-IeGHO-I/ICCJIeI[OBaTCJIBCKOﬁ ACATCIIbBHOCTH MCTOABI HAYYHOT'O
IIO3HAaHUA (HaGJ’IIOI[eHI/IC, OIMMUCAHUC, UBMCPCHUC, DKCIICPUMCHT, BBIIBUKCHHUC T'MIIOTC3bI, MOJACIUPOBAHUC U



np.) ¥ GOpMBI HAYIHOTO MO3HAHUS ((haKThI, 3aKOHBI, TEOPUHU ), AEMOHCTPUPYS HA MPUMEPaxX UX POJIb U MECTO
B HAYYHOM IMO3HAHUWH,

— TPOBOAMTH MpsSMble U KOCBEHHBIE HM3MEHEHHS (DM3MUECKUX BEJIMYMH, BBIOMpasi U3MEpUTEIbHbBIE
pUOOPHI C Y4ETOM HEOOXOIUMOM TOUHOCTH U3MEPEHUH, TUIAaHUPOBATH X0 U3MEPEHUI, MOJIy4aTh 3HaAYCHHUE
M3MEPSIeMOM BEJTMUMHBI M OIICHWBATh OTHOCUTENBHYIO IOTPEIIHOCTD MO 33JaHHBIM (popMyIiam;

- IIPOBOAUTD UCCIICAOBAHUA 3aBHCHUMOCTEH MECXOY q)HSPI‘IeCKI/IMI/I BCIIMYHMHaMU: ITPOBOJNUTH U3MEPCHUS
" OIIpCACIIATE Ha OCHOBC HUCCIICAOBaHUA 3HAYCHUC IMApaMCETPOB, XapaAKTCPUSYIOIIUX AJAHHYHO 3aBUCHUMOCTD
MCKAY BCIIMYMHAMU, U ACJIaTh BbIBO/ C YYCTOM IMOTIPCIIHOCTHU HSMCpCHHfI;

- HCIIOJIB30BaTh [JIsI OIIMCAHUA XapaKTEe€pa IMPOTCKaHUA (bPISI/I‘ICCKI/IX IpoueccoB (bI/ISI/ILIeCKI/Ie
BCJIMYHHBI U ACMOHCTPHUPOBATH B3aMUMOCBA3b MCIKY HUMU,

- HCIIOJIB30BAaTh AJIA OIIMCAaHUWs XapaKTEpa IIPOTCKaHUA (bl/ISI/I‘ICCKI/IX IIpoIeCCoOB (1)I/IBI/I‘ICCKI/IC 3dKOHBI C
YUCTOM IrpaHull UX NpuUMCHUMOCTH,

— pemiath Ka4eCTBEHHBIC 337a4M (B TOM YHCJIE W MEKIPEAMETHOTO XapakKTepa): UCHOIb3YS MOAECIH,
¢u3nueckue BETMYMHBI W 3aKOHBI, BBICTPAaMBAaTh JIOTMYECKM BEPHYIO IETOYKY OOBSICHEHHS
(okasarenbCTBa) MPEAJIOKEHHOrO B 33/1a4e Mpoliecca (SBICHMUs);

—  peliaTh pacyeTHbIE 33Jayd C SBHO 33JaHHOH (hPM3NYECKOM MOJENbIO: HAa OCHOBE aHaJIM3a YCIOBUS
3aJjaud BBLACIATh (DPU3MYECKYI0 MOJIeNb, HAXOAUTh (U3UUYECKUE BEIUUYMHBI U 3aKOHBI, HEOOXOAMMBbIE U
JOCTATOYHBIE JUIS €€ PEIEHNUs, IPOBOJUTH PACUYETHI U IIPOBEPSTH MOJYUYECHHBIN PE3YJIBTAT;

—  YYUTHIBATh TPAHMIIBI IPUMEHEHUS M3YyYCHHBIX (DU3MUECKUX MOJIETeH Mpu pemeHuu (HU3HUecKux u
MEKIPEIMETHBIX 3a]1a4;

— HUCHOJB30BaTh MH(OpPMALMI0 M TPUMEHATh 3HAHUS O TMpPUHOUNAX pabdoThl U  OCHOBHBIX
XapaKTepUCTHKaX M3YYEHHBIX MallUH, NPUOOPOB M JIPYTUX TEXHUYECKUX YCTPOWCTB MJSl peIIeHUs
MPaKTUYECKHX, Y4eOHO-MCCIIeI0BAaTENbCKUX U TPOEKTHBIX 33]1aY;

—  UCHOJB30BaTh 3HAHMUS O (U3MUECKUX OOBEKTaX M IpoIeccax B IOBCEAHEBHOW JKU3HU JUIS
obecriedeHrss 0e30MacHOCTH MpH OOpalleHHH ¢ NpUOOpaMU W TEXHUYECKHMMHU YCTPOWCTBAMH, JJIs
COXpaHEHMs 370pPOBbsS U COOJIOACHHS HOPM SKOJOTMYECKOrO IMOBEIEHHUs B OKpyXarwllell cpene, A
MIPUHATUSA PEUICHUH B IOBCEIHEBHOM )KU3HU.

BLIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYIUT BO3MOKHOCTb HAYIUTBHCH:

—  TIOHMMATb U OOBACHATH LIETIOCTHOCTh (PU3NYECKON TEOPUH, pa3INyaTh IPAHUILBI €€ IPUMEHHUMOCTH U
MECTO B PsiIY APYTrUX PU3NYECKUX TEOPUH;

— BJIAJIETh TPUEMaMH IIOCTPOCHHSI TEOPETUYECKHUX JOKA3aTeNbCTB, a TaKXKe IPOTHO3UPOBAHMS
0COOCHHOCTEN mpoTeKaHusl (PU3MYECKHUX SBIEHUH W IMPOLIECCOB HA OCHOBE IMOJYYEHHBIX TEOPETUYECKUX
BBIBOJIOB M JIOKA3aTENbCTB;

—  XapaKTepu30BaTh CHCTEMHYIO CBS3b MEXIY OCHOBOIIOJIATAIONMMUA HAYYHBIMUA TTOHSATHSIMH:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, MMOJIE), ABMKEHUE, CUIIA, DHEPTHS,

- BBIIBUI'aTh THUIIOTE3bI HAa OCHOBE 3HAHHWs OCHOBOIIOJJIArarouinux (1)I/I3I/I‘IGCKI/IX SaKOHOMepHOCTeﬁ n
3aKOHOB;

- CaMOCTOATCIIbHO IJIAHUPOBATH U MIPOBOAUTDH (I)I/ISI/I‘-ICCKI/IC 9KCIICPUMCHTBI;



—  XapakTepu3oBaTh TIJ00albHbIE MPOOJIEMBbI, CTOSIIME Iepel YeIOBEUYEeCTBOM: DJHEPIreTUYECKUeE,
CBIPbEBBIE, IKOJIOTHUECKUE, — M POJIb (PU3UKH B PELICHUU TUX MPOOIIEM;

- pe€uiaTh MPAKTUKO-OPHUCHTHPOBAHHBLIC KAYC€CTBCHHBIC W PAaCYCTHBIC (1)I/I3I/I‘ICCKI/I6 3aJa4du C BH60pOM
(bHSPI‘ICCKOfI MOZCIIN, UCIIOJIB3YsA HECKOJIBKO (1)I/I3I/I‘ICCKI/IX 3aKOHOB HJIN (bOpMy.]'I, CBA3BIBAIOIINX HU3BECTHBIC
(1)I/I3I/I‘ICCKI/IG BCJIMYHHBI, B KOHTCKCTC MCKIIPCIMCTHBIX CB$I3€I71;

—  OOBACHATH NPUHLMIIEI PAOOTHl U XapaKTEPUCTUKU M3YyYEHHBIX MAIIWH, MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB;

—  OOBSACHATH yCIOBHS MPUMEHEHUS (PU3MUECKUX MOJIENeN NP pelieHnH PU3NUYECKUX 3a/1a4, HaXOIUTh
aJIeKBaTHYI0 TPEIJIOKEHHON 3amade (PU3MYEecCKylo MOJelb, pa3pemaTs OpodiieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U IIPU OMOIIY METO/I0B OIIEHKH.



Conep:xkanue
VYuebHas mporpamma 9 kiacca paccuutana Ha 102 gaca (3 gaca B Hemeno). JIabopatopHbIX u
MpakTUYeCcKuX paboT — 5 dacoB. KoHTpombHBIX pabor —5 yacoB. ComepikaHue Kypca COOTHOCHUTCS C
paboueii mporpammoii«®@usuka 7-9 kmacce» k ymHnu YMK A.B.Ilepeimkuna, E.M.I'yrHuka( aBTOpHI:
H.B.®unonosuy, E.M.I'ytauk. M.: IIpoda 2017 r.)

Pazgen KoaunuecTBO 4acoB
3aKOHBI B3aUMOJICHCTBHS U IBUKCHUS TEIl 34
Mexanuueckue KonebaHusi 1 BOJHBL 3BYK 16
DJIEKTPOMArHUTHOE TI0JIE 26
CtpoeHune aToMa ¥ aTOMHOTO siJipa 19
O06o0maroiee MOBTOPEHUE 6
Peseps 1
Hroro102 yaca

3akoHbl B3auMOAelCTBHSI M IBHKeHHsI TeJl (34 yaca)

Marepuansnas Touka. Cucrema orcuera. [lepemenienue. CKOpocTh MPSIMOIUHEHHOTO
paBHOMEpHOTO ABMkKeHUS. [IpsiMoninHeitHOe paBHOYCKOpEHHOE ABUKEHUE. MTHOBEHHAs! CKOPOCTb.
YckopeHnue, rnepeMenieHue.

['paduku 3aBUCIMOCTH KHHEMATHYECKUX BEIHMYUH OT BPEMEHHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHUU.

OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBIXKEHUS. | eolleHTpruecKas ¥ TeTMOIeHTPHUYECKasi CUCTEMBI
Mupa. MUHepuuanpHas cucreMa oTcueTa.

IlepBbIi1, BTOpOH U TpeTuii 3akoHbl HproTOHA.

CBobonHoe nagenne. HeBecomocTh. 3aKOH BCEMUPHOTO TATOTEHHS. MICKyCCTBEHHBIE CITYyTHUKHU
3emun. Ummynbse. 3aK0H COXpaHEHUsT UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

Mexannuyeckue Koje0aHus1 M BOJIHBI. 3BYK. (16 4acoB)

KonebatenbHoe nmwxkenue. Konebanus rpysa Ha npyxkune. CBoboanbsie konedanwus. KonebarenpHast
cucrema. MasTHUK. AMIUTUTY/1a, IEPUOJI, YacToTa kKonebanuid. ('apmMoHndeckue koiaebanus).

[IpeBpartreHue sHEpPruu Npu KoaeOaTEIbHOM JABIKEHUH. 3aTyxatomiie koaebanus. BeiHykaeHHbIe
KoJnebanus. Pe3onanc.

PacnipocTpanenue xonedanuii B ynpyrux cpenax. [IpogonsHblie u monepevynbie BOIHBL. ljinHa
BOJIHBI. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PacCIpOCTpaHEHHUs U IEPHOJIOM (4aCTOTOM ).

3ByKOBBI€ BOJIHBI. CKOPOCTH 3BYyKa. BricoTa, TeMOp M TpOMKOCTB 3ByKa. 9X0. 3BYKOBOM PE30HAHC.

DJIeKTPOMAarHuTHOE 1oJie (26 yacos)

OnHOpOHOE U HEOAHOPOAHOE MarHuTHoOE nojie. Hanpasrienue Toka v HanpaBlieHUE JTUHUN €ro
MarHuTHoro nojs. [IpaBuno OypaBuuka.

Oo6napyxeHnne MarHuTHOro mosst. [IpaBuio neBoit pyku. MHAYKIMS MarHUTHOTO TOJs. MarHUTHBIN
notok. OnbiTel Papanesd. DIeKTpoMarHuTHas MHAYKuUs. HanpaBnenue unaykiimonHoro Toka. [IpaBsuio
JleHma. SIBneHne caMOMHIYKIINY.

[Tepemennsrit Tok. ['enepaTop nepemeHHoro Toka. [Ipeobpa3oBanust SHEPTUN B SJIEKTPOTEHEPATOPAX.
Tpanchopmarop. Ilepenaua snekTpuyeckoil SHEPTUU Ha PACCTOSHUE.

DIIeKTPOMarHuTHOE TMOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTH PacTIpOCTPAHECHHS
AJIEKTPOMArHUTHBIX BOJIH. BIMsHNE 3I€EKTPOMAarHUTHBIX U3JTyYE€HUN Ha dKUBBIE OPraHU3MBbI.

Kongencarop. KonebatenbHblii koHTYp. [lomyueHue a3neKTpoMarHuTHBIX KoieOanuid. [IpuHIume!
PAINOCBS3H U TEJIEBUICHUS.



DnekTpoMarHuTHas npupoja csera. Ilpenomnenue cera. [lokazarens npenomienusd. Jucnepcus
cBera. Tunel ontnyeckux cnekrpos. [lornomenne n ncnyckanue ceera aroMamu. [IpoucxoxaeHue
JIMHENYaThIX CIIEKTPOB.

Ctpoenue aToma u aTOMHOTO siipa (19 yacos)

PannoakTUBHOCTD KaK CBUIETENBCTBO CIIOKHOIO CTPOEHUS! aTOMOB.

Anbda-, 6eta-, ramma - m3inyueHus. Onsitel Pezepdopaa. SAnepnas mogens aroma. PannoakTuBHble
IIpEBpALEHUS aTOMHBIX siiep. CoxXpaHEHHE 3apsA0BOr0 U MAaCCOBOT'O YMCEIN MPU SIAEPHBIX PEAKLINAX.
MeTo/1p1 HaONIIOIEHUS U PETUCTPALIMHU YaCTHUIL B siIepHON (pusmke.

[IpoTOHHO-HENTPOHHAA MOJENb siApa. PU3NUECKUI CMBICI 3apsAI0BOTO U MaCCOBOT'O YHCEIL.
N3ortonel. [IpaBuiia cMelenns. DHeprus CBsI3U YacTHIL] B SIAPE.

[enenue saep ypana. Llennas peakuus. AnepHas sHepretuka. DKojJorudeckue npooaemMbl padoThl
AQTOMHBIX JIEKTPOCTAHLIUMN.

Jo3umerpus. Ilepuoa nonypacnazna. 3akoH paMOaKTUBHOIO pacnaja. BiusHue paguoakTUBHBIX
U3JIy4YEHU! Ha )KUBbIE OPraHU3MBI.

TepmosinepHas peakuusi. Uctounuku sHepruu ConHUa U 3BE31.

O0001meHne 1 MOBTOPEeHUE 6 YacoB

Pe3eps 1 uac



KonTposnb ypoBHsi 00ydyenusi. Pusuka 9 kiacc.

Ne HaumenoBanue Hcerounuk Komudukarop
pa3ziesioB U TEM ors
1. Konrponsnas padora Nel KoHTponbHBIE M CaMOCTOSTENbHBIE PAOOTHI 110 1.1-15
«OcHOBbI KUHeMamuKuy dusuke. 9 kiacc: Kk yueOHuky A.B. Ilepsimkuna,
2. KontponbHas padota Ne2 | EM. TI'yrhuk «®usuka 9 kmace» / O.M. 1.7-1.20
«OCHOBbl OUHAMUKUY I'pomieBa. — M.: H3znarenbcTBO «DK3aMEH»,
3. Konrposnsnas pabora Ne 3 | 2014, 1.23
«Mexanuueckue konebanus u
B0JIHBLY
4. KonrponsHas padora Ne 4 3.1-3.20
Dnekmpomaznumuoe noJe.
DnekmpomazHummobie
KOJ1e0aHUs U BOIHbLY
5. Kontponbnas pabora Ne 5 41-44

«CmpoeHue amoma u
amomHOozco ﬂdpa».




Y4yeOHO-MeTOAMYECKOE O0ecTeueHre 00pPa30BaTEILHOIO Mpolecca.
®dusmka. 9 kiI.: yaeOHUK aj1s1 001meoopazoBaTenbHbIX yupexaeauit/ A.B. [lepeimkun, E.M. ['yTHuUK -
M.: Ipoda, 2009, 2011.
CO6opuuk 3a1a4 1o (uzuke A 7-9 kimaccoB 00meoOpa3oBaTenbHbIX yupexaenuii / B.W. Jlykamuk,
E.B. UBanoBa. — M.: IIpocsemenune, 2001.
dusnka. 9 kiacc: yuebHo-meronuueckoe nocooune/ A.E. Mapon, E.A. Mapon. — M.: [Ipoda, 2017.
dwusuka. 9 knacc. [Toypounsie mnans! o yaeOHuKy A.B. [lepsimkuna. / coct. B.A. IlleBroB —
Bonarorpan: Yuurens, 2017.
I'enpenmreiin JI.O., Kupuk JILA., I'ensdrat V.M. Pemenne kiaroueBbIX 3a1a4 10 GUBHKE IS
ocHOBHOM mKoJbL. 7-9 kimaccel. — M.: MJIEKCA, 2011.
KoHTtposbHBIC 1 caMOCTOsATENIbHBIC PAa0OTHI 10 (hu3uke. 9 kiacc: Kk yueOHuky A.B. [lepbimkuHa,
E.M. I'ytauk «®usuka 9 knace» / O.W. I'pomueBa. — M.: M3narenscTBo «Jk3ameny, 2014,



Y4yeOHo-TeMaTHYecKkOe IUIaHUPoBaHue Mo gusuke 9 kiaace 2022-2023 yuedHblii roa

(102 yaca — 3 yaca B HeJ1eJI10)

JlaTa
Jlomaminee
Ne Tema ypoka IIpenmeTHbIe pe3yabTaThl
3alaHue Iliian dakrt
3akonbl ABMKeHHsI M B3auMoaeicTBUs (39 yacoB)

1 BBoanbiii uncTpykTax nmo T.b. | 3HaTh NOHATHS: MEXaHUYECKOE ABMKEHUE, MaTepUaibHas Touka, Teso | §1, yop. 1

MarepuanbHas TOUKa. OoTcuéTa, CUCTEMA OTCUETA.
Cucrema orcuéra. YMeThb NpUBOIUTH IPUMEPHI MEXAHUYECKOTO JBUKEHUS.

2 Tpaexkropust. I1yTs. 3HaTh NOHATHS: TPACKTOPUS, I1yTh, IEPEMEILICHUE. §2, ynp.2

[Tepememienue. YMeTb 00BSACHATh UX (PU3UICCKUN CMBICIT,
ONpeesATh KOOPAMHATHI IBHXKYIIErOCs Tea.

3 Ornpenenenne KOOpAUHATHI 3HaTh NOHATHS: TPACKTOPUS, IIyTh, IEPEMEILICHUE. §3, ynp.3

JBUKYLIETOCs Tela. YmeThb 00BSCHATD UX (PU3UUECKUN CMBICII,
OTpeIEATh KOOPIMHATHI IBIXKYIIETOCS Tea.

4 Ilepemenienue npu 3HaTh  (Qu3MYECKUMH  CMBICT  TOHSTHS  CKOpPOCTb,  3aKOHHI | § 4, ymp. 4

MPSIMOJIMHETHOM MPSIMOJIMHEHOTO PABHOMEPHOTO JIBUKEHUS.
PaBHOMEPHOM JIBHKCHUHU YMmeTh onucath U OOBSICHUTH JBUKEHUE.
IBUXKEeHHE( U3MEpPEHHE

CKOPOCTH paBHOMEPHOTO
JBUKEHHUSI C UCTIOJIb30BAHNEM
ob6opynoBanus «Touka
pocTay).

5 ['paduaeckoe npeacraBieHue | 3HATH YpaBHEHHUS 3aBUCUMOCTH CKOPOCTH M KOOPJWHATHI OT BpeMeHH | § 4, 3amadymn
MPSIMOJIMHEHOTO MIPU TPSIMOJIMHEWHOM PaBHOMEPHOM JIBH)KCHUH. B T€Tpaau
PaBHOMEPHOTO JIBUKCHHUSI. YMeTh unTaTh U aHAIM3UPOBATH TPaUKH 3aBUCHMOCTH CKOPOCTH U

KOOpPJAMHATBl OT BPEMEHHU, YMETh COCTaBIATh YpaBHEHHUSA IO
MPUBEAEHHBIM rpaduKam.
6-7 Pemienue 3anau Ha YMeTh peniaTh aHATUTUYECKU U TpadUUecKH 3a/1aud Ha ONpeeNieHre | 3a1auyl B

MPSMOJIMHEITHOE PABHOMEPHOE
JBHUKCHUE.

MECTa MU BPEMCHHU BCTPEUMU ABYX TCJI, Ha OIPCACICHHUEC KOOPAWHATEHI

JBIDKYIIErOCsl ~ Tejla,  Ha  ONpeNeNieHHWe  CBA3edH  Mexay

TeTpaIu




KHHEMAaTHYCCKUMHU BECIIMYNHaAMU.

IIpssmonuHeiiHOE
PaBHOYCKOPEHHOE JIBUKCHUE.
VYckopenue (u3mepenue
YCKOpEHUs PaBHOMEPHOTO
JIBUKEHHUSI C HCIIOJIb30BAHUEM
000opyI0BaHUs

pocTtay).

«Touka

3HaTh (U3NYECKUN CMBICT TMOHATHS CKOPOCTH; CpPEIHEH CKOPOCTH,
MIHOBEHHOM CKOPOCTH,

YPaBHEHUS 3aBUCUMOCTH CKOPOCTU OT BPEMEHM IPU IPSIMOIMHEHNHOM
PaBHOYCKOPEHHOM JIBH)KCHHUH.

YMeTh uuTaTh U aHAIM3UPOBATh I'paMKU 3aBUCUMOCTH CKOPOCTH OT
BPEMEHH, YMETh COCTABJIATh YPABHEHUS 110 IPUBEAEHHBIM IpauKaMm.

§5, ymp.5

CKOpOCTh  PaBHOYCKOPEHHOT'O
HpSIMOJIPIHeﬁHOI‘O JABMOKCHUA.

I'paduk ckopoctu.

3HaTh (U3NYECKUN CMBICT TOHSATHS CKOPOCTH; CPEAHEH CKOPOCTH,
MIHOBEHHOM CKOPOCTH,

YpaBHEHHUSI 3aBUCUMOCTH CKOPOCTHU OT BPEMEHU IpU MPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU.

YMeTh uuTaTh U aHAIM3UPOBATh I'paMKU 3aBUCUMOCTH CKOPOCTU OT
BPEMEHH, YMETh COCTABJIATh YPABHEHUS IO NPUBEAEHHBIM IpapuKaMm.

§6, ymop. 6
(1-3)

10

Pemenue 3a1a4 Ha
NPSIMOJIMHENHOE

PaBHOYCKOPEHHOE JIBUYKEHUE

YMeThb pemaTh aHATUTUYECKH W TpadUUuecKH 3aJ1a4d Ha OTpeIeICHUE
MecTa M BPEMEHHM BCTPEYM JBYX Tell, Ha ONpeAesieHue KOOPAHHATHI
JIBH>KYILETOCS CBsI3el

KHHEMAaTHYCCKUMHU BECIIMYMHAMU.

Tela,  Ha  ONpPEICIICHUE MEXKTY

VYp.6 (4-5),
3a1aud = B
TETpaIu

11

Ilepememienue pu
IPSIMOJIMHEWHOM

PaBHOYCKOPCHHOM JIBUKCHHUU.

3HaTh 3aKOHBl MPSIMOJIMHEHHOIO0 PaBHOYCKOPEHHOTO JBH)KEHUS.
YMeTh onpenenars myTh, NMEPEMEIIEHNE U CPEIHIOI CKOPOCTh IIpU
NPSIMOJINHEITHOM paBHOYCKOPEHHOM JIBUKEHUH, YUTATh TPaPUKH ITyTH
u CKOPOCTH, COCTaBJIATh yYpaBHEHUs IIPSIMOJIMHENHOT O

PaBHOYCKOPCHHOTI'O JABUKCHUS.

§7, ynp.7

12

ITepemenienue npu
PSIMOJIMHEHOM

PaBHOYCKOPEHHOM  JIBMDKCHHU
0e3 HavasbHOH CckopocTH. (
U3y4CHUE 3aBUCHMOCTH ITyTH
OT BPEMEHH C HCIOJIb30BaHHEM
o0opymoBaHus «Touka

pocTay).

YMerb pemarh 3aaud Ha ONpENEIEHHE CKOPOCTU Tela M €ro
KOOPAMHATHl B JIIO00M MOMEHT BpPEMEHHU MO 33JaHHBIM HadajIbHBIM
YCIIOBUSIM.

§8, ymp.8

13-
14

I'paduaeckuii meTon pemeHust
3aJady  Ha PaBHOYCKOPEHHOE

YMerb, ucnonpdys rpapuk 3aBHCUMOCTH CKOPOCTH OT BPEMEHH,
ONPENENATh NYTh, IPONJACHHBINA TEJIOM.

3agaun B
TETpaIn




JBIDKEHHE.

15 JlaGopatopHass paGora Nel | Ymerb ompenenarts YCKOpEHHE pPaBHOYCKOPEHHOTo JBMXeHUS, | [loBTopenu
«HccnenoBanue 3aMUCBIBATh PE3YNIbTAT U3MEPEHHH B BUJIE TAOIHIIbI, ENIaTh BBIBOJBI O | € TEOPUHU
PaBHOYCKOPEHHOTO JBIDKEHHS | MPOJENaHHONW padoTe W aHAIM3MPOBaTh IOJYYECHHBIC Pe3yJIbTaThl;
0e3 HayalbHOM CKOpPOCTUY». (C | cOOMpaTh YCTAaHOBKU AJIS DKCIEPUMEHTA M0 OMUCAHUI0, PUCYHKY, WU
HCIIO0JIb30BAaHUEM CXeMe€ U MPOBOJUTH HAOIIOCHUS U3y4aEMBbIX SIBJICHUIA.
obopynoBanus«Touka poctay).

16 [ToBTOopenne u 0000meHue | 3HATHL OCHOBHBIE (DOPMYJIBI PaBHOMEPHOrO U paBHOYycKOpeHHOro | [ToBTopenu
MaTepuaia 1o TEME | JBUKECHMUSL. e Teopuy,
«PaBHOMEpHOE U | YMeTb NPUBOIUTH U OOBSICHATH IPUMEPHI PABHOMEPHOTO, MPUMEHSATH | 331a4l B
PaBHOYCKOPEHHOE JIBI)KEHUE» | (POPMYIIBI IPH MPAKTHUECKUX PacUETax. TeTpaau

17 Koutponbuas  pabora  Nel | YMeTh NpUMEHATH MOMyUYEHHBIC 3HAHUS MIPH PEIICHUH 33]1a4. [ToBTOpeHun
«lIpsmonuHeitHoe € TeOpHuu
paBHOMEpHOE u
PaBHOYCKOPEHHOE JBUKEHUE»

18 OTHOCUTEIHHOCTD YMeThb UCTIONIB30BaTh Pa3HbIE METOBI U3MEPEHUSI CKOPOCTHU TEJI. §9, ymip.9
MEXAHUYECKOTO JIBHIKEHUSI. IloHuMaTh 3aKOH CII0KEHUSI CKOPOCTEH.

YMeTb HCIONB30BaTh 3aKOH CJIOKEHUS CKOPOCTEH MpH peleHUuU
3ajad.

19 WNHuepuuanbHbie cuctemsbl | 3HaTh (OPMYIMPOBKY 3aKOHAa MHEpIMH, NepBoro 3akoHa Hetorona, | §10, ynp.10
OTCYETA. IlepBbiif  3akoH | moHsATHE «VHEpLUUaANbHBIE CHUCTEMBI OTCUETa»; BKJIAJ 3apyOexHbIX
Herotona yUYE€HBIX, OKa3aBIIUX HauOOJIbIIIEE BIUSIHUE HA PA3BUTHE (PU3UKH.

YMeTb 00bSCHATH pe3yabTaThl HAOIIOIEHUN U SKCIIEPUMEHTOB: CMEHY
IHS W HOYM B CHCTEME OTCYETa, CBA3aHHOH C 3eMIéH, B CHCTEME
oTcuéra, cBa3aHHOU ¢ CoNHIIeM; OLIEHUBATh 3HAUEHHE MTEPEMEILIEHUS U
CKOpPOCTH TeJa, ONUCHIBAaTh TPACKTOPHIO IBUXKEHUS OJHOTO U TOTO e
TeJa OTHOCUTEIBHO Pa3HbIX CHUCTEM OTCU€Ta, OOBIACHATH MPUMEHEHHE
SIBJICHUSI UHEPLINU.
20 Bropoit 3akon Hetorona. (| 3HaTBh CMBICI NMOHSATHIT: B3aMMOJICHCTBHE, HHEPTHOCTD, 3aKOH; cMbIci | §11, ymp.11

CJIOXKCHUC CHJI ,HAIIPABJICHHBIX

BIOJb  OJHOM TMpAMOU €
HUCIIOIb30BaAHUEM

obopynoBanus«Touka poctay).

(¢u3MYeCKUX BEIMYUH: CKOpPOCTh, YCKOpPEHHE, CHJIa, Macca, JeNaTh
BBIBOJII Ha OCHOBE HKCIEPUMEHTAJIbHBIX JaHHBIX, (OPMYIHPOBKY
Broporo 3akona HeroToHa.

YMeTh BBIUHCIATH PAaBHOACHCTBYIOIIYIO CHIIBI, MCIOJIB3Ys BTOpOM




3aK0H HploTOHA TIpH pereHuu 3a1ad, OOBSICHATh JBMIKEHUE Tela MOJT
NEWCTBUEM CHUIIBI TSKECTH.

21 Tperuii 3akoH HproTOHA. 3HaTh QOpPMYIUPOBKY TpeTbero 3akoHa HeroToHa. §12, ynp.12
22- Pewmenune 3a1a4y c | 3HaTh (OpMYyIHPOBKM 3aKOHOB HbBIOTOHA, COOTHONIEHHE MEXAY | 3aJadyd B
23 IPUMEHEHHUEM 3aKOHOB | CWJIOW M YCKOpEHHEM, IMOHSITHE Macchl, e€ 00O3HAueHUe, CAUHMILY | TeTpaau
Herotona. H3MepeHusl.
YMeThb pemaTh 3aa4u M0 TEME.
24 CBoOogHoOE majieHue. 3HaTh Qopmyny ans pacuéra nmapameTpoB Mpu CBOOOTHOM Ta/ICHUU. §13, ynp.13
YMeTsp pemiath 337a4l Ha pac4€T CKOPOCTH M BBICOTHI ITPH CBOOOIHOM
JIBUKCHUH, O0BICHUTH PU3NICCKUI CMBICII CBOOOHOTO A ICHUSI.

25 Pemienue 3amau Ha cBOOOHOE | YMeTh pemiaTh 3aa4M M0 TEME. 3amaun B
NaJicHHue TeJl. TeTpaau

26 JBuxenne Ttena, OpouieHHoro | 3HaTh Gopmyny ans pacuéra mapameTpoB Mpu CBOOOAHOM MaICHUU. §14, ynp.14
BEPTHKAIBbHO BBepX. PelieHue | YMeTh pemiars 3aa4u Ha pacu€T CKOPOCTHU U BBICOTHI MPU CBOOOHOM
3azad. JBYKEHUH, OOBSICHUTH (PU3UYECKUI CMBICT CBOOOIHOTO MaJICHHUS.

27 JIBmkeHue Tena, OPOLICHHOTO | YMeTh pemarh MNpsAMyl0 W OOpaTHYI0 3aJaud KuHeMaTuku 1pu | KoHcnekr,
TOPHU30HTAIILHO. JBYKEHUH TeJI, OPOLICHHBIX TOPU30HTAIBHO. 3aJaul = B

YMeTh 3amuchBaTh ypPaBHEHHS TPAEKTOPUHM JBW)KCHUS TeJa, | TETPaau
OIIpeJIeNIATh CKOPOCTh B JIIOOOH MOMEHT BPEMEHHU.

28 Pemenne 3agau Ha JIBIKEHHUE | YMeTh pelIaTh 3a/a4u MO TEME. 3amaun B
Tena, OpOILIEHHOTO | YMeTh 3aluChiBaTh YpPaBHEHUS TPACKTOPHHM JIBIDKEHUS Telna, | TeTpaau
TOPU30HTAIBHO BBEPX. OTIpEeEIATh CKOPOCTh B JII0OOOM MOMEHT BPEMEHHU.

29 JlaGopatopnast pabora No2 | YmeTh omnpeaensaTh yCKOpeHrne CBOOOIHOTO TMaIeHUs Tea. [ToBTOpEeHN
«MccnenoBanne  cBobonHoro | MccaenoBath yckopeHue cBOOOJIHOIO Mai€HUS. € TEOpHUH
NaJCHUs TEI.

30 3akoH BceMupHOro TAroteHus. | 3HaTh CMBICT BEIMYWH: «IOCTOSHHAs BCEMUPHOTO TATOTEHHs», | §15, yop.15
Pemenne 3amauy  Ha  3aKOH | yCKOPEHHE CBOOOJHOTO MAJCHUS».

BCEMUPHOTO TATOTEHUS. | YMETh PACCUUTHIBATh CHIIYy TATOTEHHUS B 3aBUCHMOCTH OT PACCTOSHUS
(uccnenoBaHue  3aBHCHUMOCTH | MEX]Y TellaMH, YCKOPEHHE CBOOOIHOTO MaJAeHUs ISl Tela, OIHATOrO
CHITBI TSDKECTH OT MacChl Tela | Haja 3eMJIEH B Pa3HBIX MIMPOTaX, HAXOJAIIErocs Ha JAPYIHX IUIaHEeTax,
c UCTIOIB30BaHUEM | OOBSCHATH MPHIIMBHI, OTJIMBHI U IPYTHe OJJOOHBIE SIBICHUSI.
obopynoBanus«Todka poctay).
31 Yckopenue CBOOOJHOTO | 3HATH CMBICH BEJIMUUH: «yCKOPEHUE CBOOOAHOTO MAJCHUS. §16,  ymp.




najgeHus Ha 3emie W JpYrux
HeOecHBIX Tenax. (M3MepeHue
YCKOpEHUs cBOOOIHOTO
HajieHusl C HCIOJIb30BaHUEM

obopynoBanus«Touka poctay).

VmeTs PacCUUThIBATh CUIIY TATOTCHHUA B 3aBUCHUMOCTH OT paCCTOAHUA
MCXKAY TClIaMH, YCKOPCHUC CBOGOI[HOFO nmaaCHus ajid Teia, IOAHATOIrO
Haza 3eMJIEH B PAa3HBIX MHUPOTAX, HAXOAAIICTOCA Ha APYIUX IIJIaHCTAX,
0OBACHATH IIPUJIUBLI, OTJIMBBI U APYTHUC HOI[O6HBIC SIBJICHHA.

16

32 [Ipamonuneitnoe 1 | YMeTh ONUCHIBaTH M OOBICHATH (U3MYECKUE SBICHUS: nBIWKeHue | §18, ynp.17
KPUBOJIMHEHHOE JIBUYKEHHE. Teja 1o OKPYKHOCTH.
33 JBrxeHue Tela no | YMeTb pemarh OpsaMyr0 W OoOpaTHYH 3aaadyd KuHeMatuku 1ipH | §19, ymp.18
OKPYKHOCTH C IIOCTOSIHHOM IO | ABM)KEHMM TE€J IO OKPYKHOCTH. YMeThb 3allUChiBaThb YypaBHEHUS
MOJYJIIO CKOPOCTBIO. TPAEKTOPHUH JBHKEHUS TENa, ONPEIENATh CKOPOCTh B OO0 MOMEHT
BpPEMEHH.
34 HckyccTBeHHBIE cnyTHukH | 3HaTh M3C, ycnoBus ux 3amycka Ha KpYroBylo W aumnrudeckyro | §20, ymp.19
3emiI. OpOUTHI.
YMeTb ucCnonb3oBaTh GOpMyNy NEpBOH KOCMHUYECKOM CKOPOCTH,
nosicHsATh TpeboBanusi k BeicoTe WC3 Ham 3emnéii, NpPUBOIUTH
MpUMepPbl KOHKPETHBIX 3aIyCKOB, UMETh MPEACTAaBICHUE O BTOPOU U
TPETbe KOCMHYECKHX CKOPOCTSAX U COOTBETCTBYIOIIMX OpOHUTax,
MPOBOJIUTH PACUETHI IO opMyIIam.
35 Nmmnynbse. 3akoH coxpaHeHus | 3HaTh CMBICT TMOHSTHIA: B3aWMOJEHCTBUE, 3aKOH, UMITYJbC; cMbIcH | §21, ymp.20
UMITyJIbCA. (Gu3MYeCKUX BEIMYUH: CKOPOCTh, YCKOPEHUE, CHIIa, Macca, UMITYJIbC;
CMBICIT (PU3NYECKUX 3aKOHOB: 3aKOH COXPAaHEHUS UMIYJIbCA.
36 Pemenne 3amay  Ha 3aKOH | YMETh NpPHUMEHSATHh IOJyYCHHbIE 3HAHUS A pelieHus (usnueckux | 3ajaud B
COXpaHEHHUsI UMITYJIbCA. 3aja4 1o teme «Mmmyabey. TeTpagu
37 PeakTuBHOE NBUXKEHUE. 3HaTh CYIIHOCTh PEAKTUBHOTO JIBUKEHUS, Ha3HAUEHUE, KOHCTPYKIuio | §22, ynp.21
W TpUHLMI ~ JEWCTBUS  pakeT, UMETb  MpPEJICTaBICHUE O
MHOTOCTYIIE€HYAThIX pPaKeTax, BJIAJeTh UCTOpUUYECKOW MHpopMaIueil o
Pa3BUTHM KOCMUYECKOTO KOpalIecTpOeHHsS M BeXax KOCMOHABTHKH.
YMeTh MOIB30BaTHCS 3aKOHOM COXPAHEHMs HMMITYJbCa MPU PELIEHUU
3a]1a4 Ha PEaKTUBHOE JBUKCHHUE.
38 [ToBTOopenne u 00600meHue | 3HaThL OCHOBHbIE (GopMynbsl 3akoHa HploToHa, 3akoH coxpaHeHus | [ToBTopenu
MaTepuaia Mo TeMe «3aKOHbI | UMITYJIbCa. € Teopuw,

Herotona. 3akoH coxpaHeHus
AMITYJIBCa

YMeTb NpUBOIUTH U OOBSICHITH MIPUMEPHI, TPUMEHATh (HOPMYIIbI TPU
MIPAKTUYECKUX pacu€rax.

3a71a41 B
TETpaau




39 Kontponbaast  pabora  Ne2 | YMeTh NpUMEHSTH MOJYyUYCHHBIC 3HAHUS MIPU PEIICHUH 3a7a4. [ToBTOpEHN
«IIpsamonuHeliHOe € Teopun
paBHOMEpHOE u
PaBHOYCKOPEHHOE JBUKEHUE»

Mexanuuyeckue Koie0aHus U BOJIHBI (15 yacoB)

40 MexaHuueckue KoyieOanus. | 3HATh  OIpeIe/IieHUsT KoyieOaTeIbHOM CHCTeMBbl, KosebareiapHoro | 824,25,
KonebarenbHbie CUCTEMBI: | IBMKEHHS, €r0 MPUYMHBI, FApMOHHYECKOro KojeOaHus, mapaMeTpsl | ymp.23
MaTeMaTUYeCKUn MasITHUK, | KOJe0aTeNbHOTrO ABMKCHUS, EAMHULIBI U3MEPEHUS.

NPYKUHHBIA MasSTHUK. YMeTsb onpeaensaTh aMIUIUTYAY, IEPUO/I U YaCTOTY KOJIeOaHHUs!.

41 Benuuunbl, Xxapakrepusyomuye | 3HaATh NOHITHE MaTEMAaTUYECKOr0 MasiTHUKA, MPYKMHHOTO MasATHUKa, | §26, ynp.24
KosiebaTenbpHoe JBIDKEHUE. | MPOIIECC MPEBPAIEHUS SHEPTUH MTPU KOJICOAHUSIX.

[Tepuomst KoieOaHuil | YMeTb OOBSICHATH MPEBpACHUs] HSHEPrUU MpU  KOJIEOAHMSIX,
pa3IMYHBIX MasiTHUKOB. | ONPEAEATh aMIUIUTYIy, TMEepUOJ U YacTOTy KojeOaHUW HUTSHOTO
(u3yueHue 3aBUCHMOCTH | MasiTHUKA U MPY>KUHHOTO MAasSTHHKA.

nepuoaa KoyiebaHuil MasTHHKA

oT Macchbl Tena c

HCIIOJIb30BaHUEM

obopynoBanus«Touka poctay).

42 Pemenue 3agad mo reme 3HaTth CcMbICT (UBUYECKUX TOHSATUN: KoyieOaTeabHbIC IBWKEHUS, | 3a7auu B

«MexaHunueckne KojaeOaHus». | TApMOHHYECKHE KOJeOaHMs, CMBICI (PU3UYECKHX BEIUYHH: TEPUOJ, | TETpaau
4acToTa, aMILTUTY/A.
YMeTb OOBSICHUTH TPEBpAIllCHUs DJHEPrHH TpU  KoJeOaHUSX,
MPUMEHSITh MOJTYYCHHbIE 3HAHUS I pelieHus (pU3Nueckux 3aaad o
TeMe  «MexaHuueckue — KoneOaHus».  OnpenensiTb — XapakTep
(dbuzmveckoro mpoiecca 1o rpaduxy, Tadiuile.

43 Jlaboparopunas pabora Ne 3 | Ymerb onuceiBaTh M OOBACHATH pe3yiabTaThl HaOmogeHuit u | [loBTopenu
«MccnenoBaHne 3aBHCHUMOCTH | OKCIIEPUMEHTOB: HW3Yy4YeHUE KOJCOaHW HUTSAHOTO MAasTHUKA | | € TEOpUU

nepuoJia u 9aCcTOThI
CBOOOIHBIX Kose0aHuit
MaTeMaTHYECKOTO  MasTHHKA
oT €ero JUTUHBI».(C
HCIIOJIb30BaHNUEM

obopynoBanus«Touka poctay).

M3MEpEeHNE YCKOPEHHUs CBOOOHOTO MaJCHHsI; COOMPATh YCTAHOBKY IS
AKCIIEPUMEHTA IO OMUCAHHWIO M MPOBOJIUTH HAOIIOACHHS M3y4aeMbIX
SIBJICHU.

BbInoJaHATH HEOOXOAUMBIE U3MEPEHUS U pacd€Thl. JlenaTh BHIBOABI O
MpoJIeTTaHHOM padoTe M AaHAM3UPOBATH MMOTYYECHHBIE PE3YIIbTATHI.




44 Pemenue 3ajau Ha | 3HATH METOJ OMNpeJeNieHUus] YCKOpeHUs CBOOOAHOTrO MajeHusl MpH | 3ajaud B
Kosie0aTeIbHOE IBIKEHUE. MOMOIIM MaTEeMaTHYeCKOTO MAasATHHUKA, €ro NPEUMYIIECTBO U | TETpaau
MPAKTUYECKOE HCIIOJIb30BaHHE.
YMeTh ONUCHIBaTh U OOBSICHATH MPOLIECC BOSHUKHOBEHUS CBOOOTHBIX
KoneOaHui Tena Ha HHUTH, ONPEACIATh IapaMeTpbl KoseOaHui
MaTEeMaTHYeCKOro MasiTHUKa, CTPOUTh U YUTATh IpaduKH.
45 Mexanuueckue BOJIHBL. Busl | 3HATh oOmpeneieHne BOJIHBI BHIBI MEXaHHYECKHX BOJH, OCHOBHBIE | 831,32
BOJIH. XapaKTePUCTHKU BOJH: CKOPOCTh, JUIMHY, 4acTOTY, NMEPUOJ U CBA3b
MEXI1Yy HUMH.
YMeTh paznuyath BUABI MEXaHHUYECKUX BOJIH, OMPEICNIATh CKOPOCTD,
JUTUHY, YaCTOTY, IIEPHOJ BOJIHEI.
46 JInvHa BOJIHBIL. 3HaTh oOmpenereHre BOJHBI BUABI MEXaHUUYECKHUX BOJIH, OCHOBHbIE | §33, ynp.28
XapaKTePUCTHKU BOJH: CKOPOCTh, JUIMHY, YacTOTY, MEPUOJ U CBA3b
MEX1Yy HUMH.
YMeThb paznuyath BUABI MEXaHHUUECKUX BOJIH, OMPEIENATh CKOPOCTbD,
JUIMHY, YaCTOTY, IEPUO BOJHBIL.
47 Pemenue 3a71a4 Ha | 3HATL CMbBICT (U3WYECKUX TOHATHUM: KOJeOaTeNbHbIe IBIKEHUS, | 3a1a4u B
OTIpeIeNIeHUE JUTHHBI BOJIHBIL. rapMOHUYECKHE KOJICOAHUS, CMBICI (DU3MUYECKHX BEIMYWH: TEPHO, | TETPAaH
9acTOTa, aMIUTUTY/IA.
YMeTb OOBSCHUTH TPEBpAlllEHUs DJHEPrMM NpHU  KOJIeOaHUSX,
MPUMEHSITh MOJTYYCHHbIE 3HAHUS Ui pelleHus (pu3ndeckux 3auad mo
TeMe «MexaHuueckue — KoneOaHus».  OmpenensTh — XapakTep
¢busnueckoro mpoiecca mo rpaduky, Tadbmure.
48 3BYKOBBbIE BOJIHBL. 3BYKOBBIE | 3HATH CMBICT TOHSTHI: KoyieOaTeIbHbIE NBIKEHMs, KoJjiebaTenbHas | §34, ymnp.29
SIBIICHUS. JleMoHCcTpanuu: | cucrema.
3BYKOBBIC KOJICOAHHS, YCIIOBUS | YMeTh ONHUCHIBATH BO3HUKHOBEHHS 3BYKOBBIX BOJIH IMPH KOJCOAHUSIX
pacrpocTpaHEHHUs 3ByKa(C | KaMepToHa; Ha TmpuMepe MeradoHa OOBICHATh, KaK YBEIWYUTH
HCIIOJIb30BaHUEM I'POMKOCTb 3BYKa.
obopynoBanus «Touka pocTay)
49 Boicora u TemOp 3Byka. | 3HATB CMBICI OHATHI I'POMKOCTb U BBICOTA 3BYKA. 835, 36,
['poMKOCTB 3BYKa. YMeTh ONMUCHIBATh BO3HUKHOBEHUS 3BYKOBBIX BOJIH MpHU KoJebanusx | ymp.30

KaMepToHa; Ha Tmpumepe wmerapoHa OOBICHITh, KaK YBEIUYHUTH
TPOMKOCTH 3BYKa.




50 Pacnipoctpanenue 3ByKa. | 3HATh TPUYMHBI PACIPOCTPAHCHHS 3BYKOBBIX BOJH B cpeae, ux | 837, 38,

CkopocTb 3ByKa. OTpa)K€HUs1, BOSHUKHOBEHHUE 3Xa. YIIBTPa3BYK U €0 IPUMECHECHHUE. ynp.32
YMeTb OOBACHATH pPa3IMUUE CKOPOCTEM  pacIpoOCTpaHEHUsS B
pPa3NUYHBIX ~ Cpelax, MPUBOJIUTH IPUMEPHI SIBICHUH, CBSI3aHHBIX C
pacrpocTpaHeHHEM 3BYKa B Pa3IMUHBIX Cpe/iax.

51 OtpakeHne  3BYKa. Dx0. | 3HaTh TPUYHMHBI PACIPOCTPAHEHHUS 3BYKOBBIX BOJH B cpeme, ux | 839,40
Pemenue 3anau. OTPaKEHMsI, BOSHUKHOBEHUE 3Xa. YIIBTPA3BYK M €r0 IPUMEHEHHUE.
3BYKOBOH pe30HaHC. YMeTb OOBACHATH pPa3Iu4ue CKOPOCTEH pPAaCHPOCTPAaHEHHUS B

pasNUYHBIX  Cpelax, NPUBOJIUTH IPUMEPHI SIBICHUH, CBSI3aHHBIX C
pacrpocTpaHEeHHEM 3BYKa B pa3IMYHBIX Cpejiax.

52 Pemenne 3amad 1o Teme | YMeTh NPHUMEHSATH IOJyYCHHBIE 3HAHUS W YMEHHs TpU peIIeHUH | 3agaun B
«Mexannvecknue KojeOaHUs W | 3a1ad. TeTpaau
BOJIHBD».

53 [ToBropenne u o00600weHHe | 3HATH ONpeAeTeHUE BOJIHBI BHJIBl MEXaHWYECKUX BOJH, OCHOBHbIE | [loBTOpEeHH
marepuasia o TEeMe | XapaKTePUCTUKU BOJIH: CKOPOCTb, JAJHMHY, YacTOTY, NEPHOA U CBA3b | € TEOPUU
«MexaHudeckue KojeOaHUs U | MEXIy HUMH.

BOJTHBI» YMeTh MPUBOANUTH U OOBSICHATH MPUMEPHI, IPUMEHSATH (POPMYIIBI TIPH
IIPAKTUYECKUX pacu€rax.

54 Konrtponbnaas pabora Ne 3 mo | YMerh NpHUMEHSTh MOJMYYCHHBIE 3HAHWS W yMEHHUs mpu pemenun | [loBropenun
TeMe «MexaHuueckue | 3aaad. € TeOpUH
KOJIeOaHUs ¥ BOJHBI»

DJIeKTPOMATrHUTHBIE sIBJIEHUS (22 4acoB)

55 MarnutHoe mnone. OgHopoaHoe U | 3HATh  TOHSTHE: maraHuTHoe moje. Omeir  Dpcrena. | 842,
HEOJHOPOIHOE MarHUTHOE TI0JIE. B3auMopeiicTBue MarHuToB. 43,ynp.33

56 ['paduueckoe n3obpaxenue | [loHuMaTp CTPYKTypy MarHUTHOTO TOJIS, YMETh OOBSCHATH Ha | §42, 43,
MarHUTHOT'O TOJIS. npuMepax rpadukoB U PUCYHKOB. ymp.34

57 Hanpasnenue Toka u HanpasieHnue | [IoHUMaTh CTPYKTYpy MarHuTHOTO IOJIs, YMETh OOBACHATH Ha | §44, ynp.35
JUHAKA €ro MAarHUTHOTO TIOJISL. | IpUMepax.

JleMOHCTpanMi: MAarHWTHOE TIOJe
MYJIbTHIATYUK(C HCIOIH30BAHUEM
obopynoBanus «Touka poctay)
58 OOHapy)XeHne MarHuTHOro mojis | 3HaTh cuity Amnepa, OObACHATh (PU3NUYECKHI CMBICI. §45, ynp.36




o €ro TNIEUCTBUIO Ha
eKTpudeckud  Tok.  IIpaBuio
JIEBOM PYKH.
59 MarauTHbIi IOTOK 3HaTh TIOHATHE «MArHUTHBIA IOTOK», Hamucatb Qopmyny u | 847,48
OOBSCHUTD.

60 SIBnenue 9JIEKTPOMArHUTHON | 3HATH MOHSATHS: JJEKTPOMArHUTHAs WHAYKIHS, camouHmykiwus, | 848, 49, 50,
UHYKIHUH. JeMmoHcTpauuu: | npaBuio Jlenua, Hanucats GopMyiy U OObACHUTD. ymp.39,
SIBIICHUE WHIYKIAU(C 40,41
UCTIOJIB30BaHUEM  O0OPYAOBaHUS
«Touka poctay)

61 CamouHyKuus 3HATh NOHATUA: «CAMOUHIYKLIUS»

62 JlaGopatopHas pabora Ne4 | 3narp  HOHATHE <«OBIEKTPOMArHUTHAs HWHAYKLUS», TeXHUKY | [loBropeHu
«3yuyenue sBJICHUsI | 6€3011aCHOCTH MpH paboTe C 3IEKTporpruOopamH. € TeOpuH
9JIEKTPOMArHUTHOM MHAYKIUH» (C
UCTIOJIB30BaHUEM  O0OPYAOBaHUS
«Touka poctay)

63 [Tony4yenne MEPEMEHHOTO | 3HATh CIIOCOOBI TIOMYYEHHUS! DJIEKTPUYECKOro ToKa, mpuHIuUN | §51, ynp.42
AIIEKTPUUYECKOTO TOKa. | JeiicTBus TpaHcpopmaropa. YMeTb OOBbSCHUTS.

Tpancdopmarop.

64 DNEeKTpOMarHuTHOE noJsie. | 3HaTh TIOHATHE  <QJIEKTPOMAarHUTHOE IOJIe» M yciaoBus ero | §52, ynp.43

ONEKTPOMAarHUTHHIE BOJIHBI CYyILLIECTBOBAHUS. §53, ynp.44
IMonumaTh MEXaHN3M BO3HHKHOBEHUS JIEKTPOMAarHUTHBIX BOJIH.
3HaTh 3aBUCHUMOCTb CBOWCTB U3JIYYEHMH OT WX JJIMHBI,
MIPUBOIUTH TIPUMEPBL

65 Konnencarop IMonumaTh MEeXaHNU3M HAKOIUJICHHUS 3aps/ia B KOHACHCATOPE 854

66 KonebarenbHblii KOoHTYp. | [lToHHMaTh MeXaHM3M BO3HHKHOBEHHS  JJICKTPOMAarHuTHbIX | 855
[TonydeHue  3JEKTPOMArHUTHBIX | KoJeOaHM
Kosie0aHun

67 ITpunnumne! pagnocsasu u TB IHonumaTe MexaHn3M pagnocssasu U TB 856

68 DneKTpoMarHuTHas npupojia | 3HaTh UCTOPUUECKOE PA3BUTHE B3IJISIIOB HA IPUPOJTY CBETA. 858
CBeTA.

69 [Tpenomnenue CBETa. | 3HATh MEXAHU3M IIPEIOMIICHUS. 859




JleMoHCTpamuu: OTpaKEHUE,
IIPETOMIICHUE cBeTa(c
UCTIOJIB30BaHUEM  O0OPYAOBaHUS

«Touka poctay)

70 Hucniepcus ceera. [[Bera Tem. IloHuMAaTh MEXaHU3M JAUCTICPCUH 860

71 Tumnst CHEKTPOB | 3HATBH UCTOPUYECKOE PA3BUTHUE B3IJIS0B HA IPUPOJY CBETA. 858
3JIEKTPOMArHUTHBIX BOJIH

72 Bnusiaue AJIEKTPOMArHUTHHIX | 3HATh BIMAHUE SJICKTPOMArHUTHBIX M3IydeHMH Ha KuBble | KoHCIIEKT
U3JYy4eHUH Ha JKUBBIE OPTaHU3MBI | OPraHU3MbI
JemoHcTpanuu: U3MEPEHUE
MarHUTHOTO TOJISI MYJIBTHAATYHK (C
UCIOJIb30BaHUEM  00OpYAOBaHUS
«Touka poctay).

[ToBTOpeHue u o0o01eHue | YMerb pemats 3afaud no teme «CtpoeHue aroma u atomHoro | [ToBropenu

73 marepuaia o TEME | SAIpay. € TeOpHUH
«OIEKTPOMarHuTHOE ToJIe.

DJEeKTPOMarHUTHBIE KoOJeOaHUS |
BOJTHBI»

74 Konrponsnas padora Ne 4 o teme | YMeTb NpUMEHSATh NOJTY4YEHHBIE 3HAHUS U yMeHUs npu pewieHuu | [loBropenu
«DNEKTPOMarHUTHOE noJje. | 3ajad. € TeOpUH
OJeKTpOMarHUTHbIE KoJeOaHUs U
BOJTHBI»

CtpoeHue aToma u aTOMHOTO0 siipa. Ucnosnb3oBanne 3Heprum atoMHbIX siiep (20 yacos)

75 PaguoakTuBHOCTH Kak | 3HaTh npupony anbga-, 0era-, raMmma-aydei. 865
CBU/IETEIILCTBO CJIO’KHOTO
CTPOEHUS aToMa.

76 Mopnenn aTOMOB. OmnsiT | 3HaTh cTpoeHue aTroma 1o Pesepdopay, mokasarb Ha MOJAETISX. 866
Pezepdopna.

77 PannoakTuBHBIE npeBpalieHus | 3HaTbL ~ NPUPOAY  paJMOAKTUBHOTO  pacrmaga U ero | §67, ynp.51
ATOMHBIX SIIED. 3aKOHOMEPHOCTH.

78 DKcIepruMeHTaTbHBIC MeTonbl | 3HATHL COBPEMCHHBIE METO/bI OOHApyKeHHs M wucclienoBanus | 868

HUCCICIOBAaHUA YaCTHUII.

3APSAKCHHBIX YaCTUI] U AACPHBIX HpeBpaHleHHf/'I.




79 OTKpbITHE TPOTOHA ¥ HEUTPOHA 3HaTh UCTOPHUIO OTKPHITHS MPOTOHA M HEUTPOHA. 869, 70

80 CocraB aromHoro sapa. MaccoBoe | 3HaTh CTPOECHHUE Spa aTOMa, MOJIENH. §71, ynp.53
YKCII0. 3apsI0BOE YUCIIO.

81- Pemenne 3amau «CoctaB aToMHOro | ¥YMerb pemath 3agaud «CoctaB aToMHOro sapa. MaccoBoe | 3agaun B

83 aapa. MaccoBoe 4ncio. 3aps0Boe | YUCO. 3apsAA0BOE YUCION. TeTpaau
YHCIIO»

84 N3oTONBI. 3HATh NOHATHE «IPOYHOCTh ATOMHBIX SEP. Koncnekr

85 Anbda- u Oera- pacman. [Ipasuio | 3HATHL IPaBWIIO cMElICHUS anb(ha- 1 OeTa- pacmal. 871, 3amaun
CMEIICHHUS. B TETpaau

86 Pemenne 3amau «Anbda- u Oera- | YMeTh pemats 3amaud Ha «Anbda- u Oera- pacnaxa. Ilpaswio | 3amaunm B
pacniaz. IlpaBuio cmenieHus» CMELLCHUSI» TeTpaau

87 Snepuble cuibl. OHeprus CBsA3W. | 3HATh HOPUPOAY SACPHBIX Cuil, GopMmyilny dHepruu cBs3u u | §73, ynp.54
HedekT macc. dbopmyny nedexra macc.

88 Pemenune 3amau «OHepruio cBsi3u, | YMeTh pelllaTh 3a/1a4ll HAa HAXO0XJICHUE SHEPIuu CBA3U U JAedekra | 3a1auyn B
neeKT Macc macc. TETpaan

89 Henenwue saep IMonumaTh MEXaHU3M JCTICHHS sI7Iep yYpaHa. 874,75
ypana. LlenHble saepHble peakiuu.

90 SAnepHerii peakTop. | 3HaTh YCTPONCTBO SIEPHOrO PEAKTOPA. 876
[TpeoGpa3oBanue BHYTPEHHEH
SHEPIUU SZep B IIEKTPHUUECKYIO
DHEPTHIO.

91 Jlaboparopnas pabora Ne 5. | [IpuoOpereHue HaBBIKOB IIPH padboTe C 0O0PYJOBAHUEM. [ToBTOpEHU
«V3ydenue neneHus saep ypana 1o € TeOpHUH
dororpadusM TpeKoB».

92 TepmosinepHast peakuus. AtomHas | 3HATh  yCIOBHS TNPOTEKaHWs, TNPUMEHEHHWE TepMmosiiepHoi | 877, 79
HHEPreTHKa. peaKIuu, peuMyIIecTBa u HE/I0CTAaTKU aTOMHBIX

ANEKTPOCTAHIIUH.

93 Bbuonorudeckoe neiictBre | 3HATH MpaBwiIa 3aIIUTHI OT PAJAHOAKTHBHBIX U3ITYYCHUH. 878

paauanuu. JeMoHcTpanmu:

U3MEpEeHHe YpOBHS paguanuu (c
HCII0JIb30BaHUEM
«Touka pocrtay)

obopynoBaHus




94 [ToBTOpEeHME " o0oOmenne | YMeTh pemath 3amaud 1mo temMe «CtpoeHue atoma u aTomHOro | [ToBTOpeHH
Matepuana 1o Teme «CTpoeHHE | sapay. € TEOpUH
aTOMa ¥ aTOMHOTO s1pay

95 Konrponsaas  pabora Ne 5| YMeTb npuMeHSATh NOJTYYEHHBIC 3HAHHS U yMeHUs npu pemieHnu | [loBropenun
«CTtpoeHue aromMa M AaTOMHOIO | 3ajad. € TeOpuH
Aapar.

96 [ToBropenue «3akoHbl 1BUkeHUA U | O00O0IIeHNE U cUCTeMaTH3alHs OJYyYeHHbIX 3HAaHUH. IToBTOpenun
B3aUMOJICHCTBUSA» € TeOpUH

97 [ToBTopenue «3akonsl nBukeHUs U | O00O0IIeHNE U CUCTeMaTH3aIMs TOTYyYSHHBIX 3HAHUH. [ToBTOpEHU
B3aUMOJCUCTBUS) € Teopun

98 IToBTOpEeHune «Mexanunueckue | O6001IEHNE U CUCTEMATH3alMsl TOJTyY€HHbIX 3HAHUH. [ToBTOpeHn
K0JIeOaHUs ¥ BOJHBI» € TeOpuH

99 [ToBropenune «DQnextpomarHuTHoe | O0o0IIeHne U cucTeMaTH3alys NOJyYeHHbIX 3HAaHUH. IToBTOpenu
ToJIe. DNeKTpOMarHuTHbIE € TeOpuH
KOJICOAHUS ¥ BOJHBI»

100 | [loBropenue «DnekrpoMarautHoe | OOOOIICHNE M CUCTEMATH3AIMS TTOJTyYCHHBIX 3HAHHH. [ToBTOpeHn
noJe. DNeKTpOMarHuTHbIE € TEOpHUH
KoJie0aHUs U BOJTHBI»

101 | [loBropenue «Ctpoenue aroma u | OO0OLIEHNE U CUCTEMATU3AIM TOJTyYCHHBIX 3HAaHUH. [ToBTOpPEHN
ATOMHOTO SApa» € TEOpUH

102 | O6o6menne wu cucremarusanus | OO0OIICHNE M CHCTEMAaTH3AIMS TOJTyYSHHBIX 3HAHHH. [ToBTOpEHU
IOJIy4E€HHBIX 3HaHUU. MTOroBeIi € Teopuu

YPOK.
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