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PaGouasi nporpamma
HHIHBHIAYAJBHOT0 00y4eHusl HA I0MY

1o pusuke

Knacc 9-B

Bcero yacos 68

KonuyecTBO 4acoB B HEJIEIIO 2

CocraBjieHa B COOTBETCTBMHM ¢ mporpamMmoii: deaepajbHasi pabodasi mporpaMMa OCHOBHOIO
obmero obpazopanusn. ®usuka (6a3oBbiii ypoBeHb), Aas 7-9 kaaccos oOpasoBaTelbHbIX

opranmsamuii: ®IC'BHY «MHCcTHTYT crpaTernu passuTus o6pazosanus». Mocksa - 2023

Vuebuoe mnocobue: ®u3mka 9 kiaace: yded. ans obmeobpasosar. oprammsamuii / O.@.

Ka6apaun. — M. : Ilpoceemenne, 2021

Yyurtenb (WK rpynmna yquTenen):

damuius Ocunosa

Nms Maiis

OruecTBO BiagumupoBHa
Kareropus Beicmas

Crax paboTsl 29 et

PACCMOTPEHO COTI'’JTACOBAHO

LIKOJIbHBIM METOAMYECKUM OObEIMHEHUEM 3amecturens aupekropa no YBP

(npotokon ot 27.08.2024 Ned) MBOY VBK «llIkonbHas akaaemus
um.Mansuesa A.H.»
Jg#oC /Kocenko B.E./
29.08.2024 r.

r. baxuucapaii
2024 r.



HHOACHUTEJIBHAA 3AIIUCKA

dusnka sSBIAETCS CUCTEMOOOPA3YIOUIMM JUIl €CTECTBEHHOHAYUHBIX Y4YEOHBIX MpEAMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JISKaT B OCHOBE IPOLIECCOB M SBJICHHUM, M3y4aeMbIX XUMHEH,
Oouosiorueit, acrpoHoMue M (U3MUECKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MHpa, NOpPEIOCTaBiIseT Haubosiee sCHbIE 00paslpl NPUMEHEHUS HAay4yHOrO METoJa
MO3HAHUS, TO €CTh CII0CO0a MOMYyYeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 TIABHBIX 33734 (U3NYECKOTO O0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOW TIpAaMOTHOCTM M MHTEpeca K Hayke Yy
o0yJaronmxcs.

W3yuenne ¢u3ukun Ha 0a30BOM YpPOBHE IPEANOJIAraeT OBJIAJCHHE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YyIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

. Hay4YHO OOBSACHSTH SIBJICHUS;

. OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIIOBAHHSI,

. HMHTEPIPETUPOBATh JaHHBbIE M HCIOJIb30BAaTh HAYYHBIE JIOKA3aTENbCTBA ISl IMOJIyYEHUs
BBIBOJIOB.

[Iporpamma mo u3uke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTaBJIECHA HAa OCHOBE
MOJIOKEHU W TpeOOBaHW K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOU
obpa3zoBarensHOM mporpaMMel, npeacraBieHHBIXx B PI'OC 000, a taxke ¢ yaérom QenepabHON
paboueii nporpammsl BocriuTanus U Konuenuuu npenogaBanus yueoHoro npeamera «Pusnkay.

Coneprxanue mporpaMMsl 1Mo (pu3MKe HamnpaBieHO Ha (OPMHPOBAHHE €CTECTBEHHOHAYUHOU
IPaMOTHOCTH OOYyYaroIUXcsd U OpraHU3allUI0 M3ydeHHs] (U3UKU Ha JIEeATeIbHOCTHOW OCHOBe. B
nporpaMMme MO (U3UKE YUUTHIBAIOTCS BO3MOXKHOCTHM Y4e€OHOro IpeaMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U METAaNpeAMETHBIM pe3yibTaTaM
oOyueHus1, a TaKKe MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUs.

Heau n3ydyenus PU3NKu:

¢ [IpHOOpETEHNE MHTEpPECa U CTPEMIJICHHs OOy4YarolUMXCsl K HayYHOMY M3YyUEHHUIO IPHUPOJIbI,
pa3BUTHE UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

®pa3BUTHE TMPEJACTaBIEHUH O HAYYHOM MeToJe IMO3HaHus U  (OPMHpPOBAHUE
HCCIIEIOBATENbCKOI0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

¢ hopMUpOBaHME HAYYHOIO MHUPOBO33PEHHUS KakK pe3yibTaTa H3y4eHHsS OCHOB CTpPOCHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHY;

¢ (hopMuUpOBaHME MPEICTABICHUI O pOoU (PUBKMKU JUIsl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

epa3BUTHE TNPEJACTABICHUH O BO3MOXKHBIX cdepax Oynymed mnpodeccuoHanbHOM
NesTeIbHOCTH, CBS3aHHOM C (U3MKOM, MOArOTOBKAa K JajbHeilieMy OOY4eHHI0O B 3ITOM
HampaBJICHUU.

JloCTHKEeHHEe ITHX 11eJIel mporpaMMsl 1o (pU3HMKe Ha YpOBHE OCHOBHOT'O 001Iero 00pa3oBaHus
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a/au:

e IpuoOpeTeHNe 3HAHUNH O JUCKPETHOM CTPOEHUH BEIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUSX;

® [IPHOOPETEHNE YMEHMM OMUCHIBaTh U OOBACHATH (PU3MUECKUE SBIICHUS C UCIIOJIb30BAHUEM
MOJTyYEHHBIX 3HAHHIA;



®O0CBOCHHE METOJOB pEIICHHs MPOCTEHIINX pAcY€THBIX 3a7ad C HUCIOJIb30BaHUEM
(bU3NYECKUX MOJIETICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHHI HAOJIOAaTh MPUPOJIHBIC SIBJICHUS M BBIMOJHATH OIBITHI, Ja0OpaTOPHBIC
paboThI U PKCIICPUMEHTAIBHBIC UCCIICOBAHHMS C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX IPHOOPOB;

eocBOCHUE TPHEMOB paboThl ¢ wuH(popManueld (QU3MYECKOTO COACpIKAHUS, BKIFOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKCHUSX (HM3MKH, aHAIU3 M KPUTUYECKOE OIICHUBAHUE
uH(pOpMAINH;

® 3HAKOMCTBO €O cdepamu NpodheCCHOHATBHOU NEATEIBHOCTH, CBS3aHHBIMH C (DU3HKOW, W
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU HA JOCTHIKECHHIX (DHU3UUCCKON HAYKH.

Ha wm3yuenme ¢usuku (0a30BBI ypOBEHHb) Ha YpPOBHE OCHOBHOTIO O0mIero oOpa3oBaHUS
oTBOAUTCS B 9 Kiacce — 68 yacos (2 yaca B Hezento: 1 4 cam. pad., 1 4 ayaur. pao.)

COJAEP/KAHUE OBYYEHUA

9 KJIACC

Paznen 1. Mexanunuyeckue siBJeHHMs. 3aKOHbI MEXAaHUYECKOIO [BHKEHHMHA. 3aKOHBI
COXpaHeHHUH.

Mexanuueckoe IBukeHHE. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCHUTENBHOCTh
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mnpsAMOIuHENHHOe JBHKEeHHMEe. HepaBHOMepHOe
psMOJUHEHOe nBWKeHue. CpeaHsas M MIHOBEHHAs CKOPOCTb Tejla IIPU HEPaBHOMEPHOM
JBUKCHUM.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe asukeHue. CBoOonHoe mnajgeHue. OmbIThI
lNanunes.

PaBHOMepHOE aBWXKEHHME MO OKpyxkHOcTH. [leprox u uactota oOpamenus. JluneiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepBeiit 3akoH Hbrorona. Bropoi 3akoH Herorona. Tperuit 3akoH Hserorona. IIpuniumn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuia TPEHUS CKOJIBKEHUS, CUJla TPEHUS TIOKOS,
IpYTHE BUIBI TPEHHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOT'O TSATOTEHUS. Y CKOpeHHe CBOOOIHOTrO najieHus. J[Buxenne
ma”eT Bokpyr Coinnua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh M eperpysKHu.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tena. M3menenue wmmynbca. VMIynbsC cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaxkTnBHOE OBMKEHIE.

Mexannyeckas pabota W MOIIHOCTH. Pabora cun Tspkectw, ympyroct, TpeHus. CBs3b
sHeprun u pabotbl. IloTeHuManbHas »HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IloTreHunanpHas 3Heprusi cxatoll npyxuHbel. Kunernueckas sHeprus. TeopemMa 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON DHEPTHH.

JdemoHcTpanmu.
Hal6mronenne MexaHU4eCcKOTo ABMKEHHUS Tela OTHOCUTENBHO Pa3HBIX TEN OTCUETA.
CpaBHeHHE TTyTEH W TPACKTOPUM ABMKEHHUS OJHOTO M TOTO K€ T€Ja OTHOCUTEIBHO PAa3HbBIX
TeJl OTCUéTa.



W3MepeHne cKopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO ABHKEHHUS.

HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUSI.

HaGnronenue nBHXeHUS Tela 10 OKPYKHOCTH.

HaGnronenne MexaHW4ecKUX SIBJICHUH, NPOMCXOAIMX B cucTeMe orcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIBYKCHUH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHUS TeJIa OT MaccChl TeJa U IEHCTBYIOLIEH Ha HErO CHUJIBL.

HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

M3MeHeHue Beca Tesa Ipu YCKOPEHHOM JIBUYKCHHH.

Ilepenaua umiyabca npu B3aMMOAEHCTBUM TeJI.

[IpeoOpa3oBanust 3HEPTUH NPH B3aUMOACHCTBUH TEIL.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COJIIOTHO YIIPYTOM B3aUMOAECHCTBUH.

Habmtonenne peakTHBHOTO JIBHKEHHS.

CoxpaHeHue MEXaHW4YECKOH 3HEPrHH MIPHU CBOOOIHOM Ma/ICHHUH.

CoxpaHeHue MEXaHUYEeCKON SHEPruH MIPU ABMKEHUH Tella MO/ 1 CTBUEM NPYKUHBI.

JlaGopaTopHble pabOThI U OTIBITHI.

KoHcTpyupoBanue TpakTa JUlsl pa3sroHa U JaJbHEHIIEro paBHOMEPHOTO JIBM)KEHUS IMIapUKa
WM TEJIEKKH.

Onpenenenne cpeiHel CKOPOCTU CKOJIbKEHUS OpycKa WM JIBUYKEHUS IIapUKa 110 HAKJIOHHOU
IIJIOCKOCTH.

Omnpenenenre ycKOpeHus Tejla Ipy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JBMKEHHM 0e3
HayalbHON CKOPOCTH.

[TpoBepka runoTe3bl: eciau Npu PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayallbHOW CKOPOCTHU MyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO JaBJICHMS.

Omnpenenenue kKodppuimeHTa TPEHHUS CKOTBKCHHSI.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla 10 TOPU30HTAIbHON
MTOBEPXHOCTH.

Omnpenenenne pabOThl CHIBI YINPYrOCTH MpU MOABEME Tpy3a C HCIOJIb30BaHHEM
HETOJBM)KHOTO U TIOABHKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUs] SHEPTUH.

Pasznea 2. KBanToBble siBJIeHHS.

Omeitel Pezepdopna u mmanerapnas mojaens aroma. Mogenbs atoma bopa. Mcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEyaThIe CIIEKTPBI.

PannoaktuBHOCTH. Anb(da, 6eTa- 1 ramma-usnyderus. CtpoeHrne atToMHOro sipa. Hykinonnas
MoOJeNIb aTOMHOTO sapa. M3otomnsl. PagnoaktuBHble npeBpanienus. [lepuoa nomypacnana aTOMHBIX
sanep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsIOBOTO M MAacCOBOTO YHCEN. DHEPTUs CBS3U
aTOMHBIX sifep. CBs3p Macchl M dHepruu. Peaknuu cuHre3a u aeneHus saep. VcTouHuMkM sHEprun
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIy4Y€HUN HA KUBBIE OPraHU3MBI.



JdemoHcTpanmu.

JIaboparopHbie pabOThI U OTIBITHI.

Habnronenne crijioniHpIX U TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TpeKOB: HM3MEPEHHME HHEPrUM YacTHIBl 110 TOPMO3HOMY MyTH (110
¢dororpadusam).

W3mepeHue painoakTUBHOTO (poHa.

[ToBTOPHUTEIBHO-0000IIAIOIITUI MOTYITb.

IToBTOpUTENEHO-00001IAIONMIT MOY/Ib MpPEAHA3HAYEH AJI CHUCTEMaTHU3aluu M 0000LIeHus
IIPEIMETHOIO COAEP KAHUS U ONbITAa JAEATEIBHOCTH, IPUOOPETEHHOIO MIPU M3YYEHUHU BCEro Kypca
¢u3uKy, a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY O (pu3mKe ams
00y4aromuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

[Ipu M3ydyeHnn NaHHOTO MOJYJIS PEAINU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI €ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEUNBAETCS JOCTUKEHUE IPEIMETHBIX U METAPEIMETHBIX TUIAHUPYEMBIX
pe3yabTaToB oOy4yeHMs, (opMupyeTcs ecTeCTBEHHOHAayudHas TPAMOTHOCTb: OCBOCHHME Hay4YHbBIX
METOZIOB HCCIEIOBaHMUS SIBJICHUH TMPUPOABI U TEXHUKH, OBJIAZICHUE YMEHHUAMU OOBSICHATH
¢bu3nyeckue ABICHUS, IPUMEHSS MTOJyYSHHbIE 3HaHUs, PELIaTh 3a7a4i, B TOM YHCIIE KAaUeCTBEHHbIE
U 3KCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATBHO AESTEIBHOCTHBIN XapaKTep JaHHOTO pa3jiena peaau3yeTcs 3a C4ET TOTo, 4TO
00y4JaroImuecs BBHITIOIHSIOT 3aJaHHsI, B KOTOPBIX UM MPeIaraeTcs:

® Ha OCHOBE I10JIyUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SBJICHUS B
OKpY’Karollel Ipupoje U MOBCEIHEBHON KU3HH;

® IICTI0JIb30BaTh HAy4YHbIE METO/bl HCCIENOBaHUs (PU3MUYECKUX SBICHUH, B TOM YHUCIE IS
IIPOBEPKH I'MIIOTE3 U NOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

® 00BSACHATHh Hay4YHBIE OCHOBBI HamOOJ€€ BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOTHI,
HalpuMep, NPAaKTHYECKOTO MCIOJb30BAaHUS PAa3JIMUHBIX MCTOYHUKOB HHEPIMM HA OCHOBE 3aKOHA
MIPEBPALCHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTHUHU.

Pa3nen 3. Ctpoenue u 3Bosonusi Beesiennoi

Bunumele nBmxkeHUs: HeOECHBIX CBeTHII. ['eoneHTpuuecKkas U IeIMOLEHTPUYECKas CUCTEMbI
mupa. JlokazarenbctBa apuxeHus: 3emian. Ctpoenue ComHeyHou cuctembl. Dusnueckas mpuposa
HeOecHbIx Ten ConmHeuHol cucteMsl. [Ipoucxoxnenre CoTHEUHON CUCTEMBI.

®dusznyeckas npupoja Connua u 38€31. Ctpoenne Beenennoii. Opomtonus Beenennoit.

JdemoHcTpanmu.

AcTtpoHoMHueckue HaOmoIeHus. 3BE3 b1 M co3Be3us. CyTouHOe BpalleHne 3BE3IHOro Heba.
3HAaKOMCTBO C CO3BE3MsIMH U HAOIIOIEHHE CYyTOUYHOTO BpAILlleHHs 3BE3THOTO HEbA.

Habmonenue nuxenus Jlynsl, ConHIA U IIJIAHET OTHOCUTENIBHO 3BE3/I.

[Ipemiaraemselii B mporpamme 1o (usuke nepedyeHs JabopaTOpPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHIAaTEeNbHBIN XapaKTep, YUUTelNb JAeJaeT BbIOOp MpoBeeHus 1ab0paTOPHBIX padoT M OIBITOB
C y4€TOM MHAMBUIYAIbHBIX 0COOEHHOCTEH 00y4aromuXcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHUH,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ObYYAIOIIMMHNCA
AJIATITUPOBAHHOU OBPA30OBATEJIbHOM I[TPOI'PAMMBI OCHOBHOI'O OBIIEI'O
OBPA30BAHNMA 11O ®U3UKE.

TpeboBanust Kk ypoBHIO 00pa3oBaHusl OOy4arOIIMXCS JAHHOH KaTETOPHUH COOTHOCATCS CO
crangapToM ®I'OC ocHOBHOTO 00111eTO 00pa30BaHUSI.

TpeboBaHMsl K JMYHOCTHBIM pe3yJbTaTaM OCBOEHHUS aJalTHPOBAHHONW 00pa30BaTENIbHOMN
IPOTrpaMMBbI:

* BOCIIUTAHME POCCUHCKOW TpaKAAHCKOM WIACHTUYHOCTU: MATPUOTHU3MA, YBAKEHHUS K
IPOIIJIOMY U HacrosimeMy OTeuecTBa; OCO3HAaHUE CBOCH STHUUYECKOW MPHUHAIJICKHOCTH, 3HaAHHE
UCTOPHUH, SI3bIKA, KYJIBTYpPbl CBOEr0 HapoJa, CBOEr0 Kpas U YEJIOBEYECTBA; YCBOCHUE
I'YMaHUCTUYECKUX, JIEMOKpPaTHUYECKMX M TPaJULUOHHBIX LIEHHOCTEHl poccuiickoro oOIIecTBa;
BOCIIUTaHHE YYBCTBA OTBETCTBEHHOCTH U JoJra nepen PoauHoi;

* ¢popMHpOoBaHHE  KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  OOLICHWM:  JKEJIaHUE
B3aMMOJICHCTBOBATh CO CBEPCTHUKAMHU W B3POCIBIMHU, MOHMMATh CBOMX MApTHEPOB MO OOIICHHIO,
HAIeJICHHOCTh Ha PE3yJIbTaTUBHOCTH OOIICHUS;

* (¢opmupoBanre y obOydaromuxcs ¢ 3[IP oco3HaHHs IIEHHOCTH 370POBOTO M 0€30MacCHOTO
o0Opa3a >KHM3HHM; YyCBOCHHE WMH TPAaBWI HWHIWBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUSI B UPE3BbIUAIHBIX CUTYALMSIX, IPABUJI IOBEICHUS Ha TPAHCIIOPTE U Ha 10pOrax;

® q)OpMI/IpOBaHI/IC OCHOB JKOJIOTHYECKOM KYJIbTYpPbI: Pa3BUTHUC OIIbITa 3KOJOTHUYCCKHU
OpHeHTHpOBaHHOﬁ ACATCIIbHOCTHU B IPAKTUYCCKUX CUTYyaAllUsX.

TpeboBanust K MeTanpeAMETHBIM pe3yJIbTaTaM OCBOCHUS aAallTUPOBAHHON 00pa30BaTeIbHON
IIPOrPaMMBlI.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS aJalTHUPOBAaHHOM 00pa30BaTENbHOM MPOTrPaAMMBbI
OCHOBHOTO 00miero o0Opa3oBaHUs TMpeAnoyaraloT osiajgeHue oOywarommmucs ¢ 3P
MEXITPEIMETHBIMH MTOHATUSAMHU M YHUBEPCATIbHBIMHU YU€OHBIMU 1€ CTBUAMU:

a) peryasTUBHBIMU:

* JIeHiCTBUAMH IUIAHUPOBaHUA (OCO3HABATH YUEOHYIO 3a/1auy; CTaBUTh 11€1b OCBOEHUS pa3zesna
y4eOHOM AMCLUMILIMHBL;, ONpPEAesaTh BO3MOXHBIE U BbIOMpaTh Haubojee pallMoOHAIbHbBIE CIOCOOBI
BBITIOJTHEHUS Y4€OHBIX AEMCTBUM, CTPOUTH aJITOPUTMBI peaIn3alui yYeOHbIX JeHCTBUI);

* IEWCTBUSMU IO OpraHM3alMM y4yeOHOW JeATeIbHOCTH (OpraHu30BBIBaTH CBOE pabouee
MECTO; IJIAHUPOBaTh U COOIIOAATh PEXHUM padOThI; BBIMOIHATH M KOHTPOJIUPOBATH MOATOTOBKY
JOMAIIIHUX 3aaHHi);

0) TO3HaBaTeNbHBIMU (KOHCIEKTHUPOBATh 3a/JaHHBIA y4yeOHBIM Marepuan; moa0upaTh
HEOOXOJMMBIN CIPAaBOYHBIA MaTepuai U3 JIOCTYNHBIX HCTOUYHUKOB; NMPOBOAMUTH HaOJIIO/EHUE, Ha
OCHOBE 3aJ[aHMs TIeJlarora; MCIOJb30BaTh Pa3HOOOpPA3HbIE MPUEMBI JUIs 3alIOMUHAHUS y4eOHOM
nH(OpMAalLIUY; BBIACNATh CYIIHOCTHBIE XapaKTEPUCTHKH B H3y4yaeMOM Y4eOHOM MaTepHale;
IIPOBOJUTh KJIACCU(PHUKALMIO Y4eOHOro MaTepuajga IO 3aJaHHbIM [€aroroM mHapaMeTpam;
YCTaHABIIMBATh AHAJIOTMM Ha M3YYEHHOM MaTepuaie; aJeKBaTHO HCIOJb30BaTh YCBOEHHBIE
TIOHSTHS JIJIs1 ONTUCaHUS ¥ (POPMYIHPOBAHUS 3HAUMMBIX XapaKTEPUCTHK PA3IIUYHBIX SIBJICHUMN);

B) KOMMYHHUKAaTUBHBIMHM (apryMEHTHpPOBaTh CBOIO TOUYKY 3pEHHUS; OpraHU30BHIBATh
MEXJIMYHOCTHOE B3aUMO/JICHCTBHE C LIEJbI0 pealn3aliiy yueOHO-BOCIIUTATEIbHBIX 33/1a4; TOHUMATh
yueOHyI0 HH(OpPMAIIHIO, COJIEPKAIYIO OCBOEHHBIE TEPMHUHBI U TIOHATHS);



[IpeameTHBIE pe3ynabTaThl OCBOCHHS yUeOHBIX MpeaMeToB oOywatromumucs ¢ 3[1P
OpUEHTUPOBAHBI HA OBJIAJCHUE MMM OO0IICOO0pa30BaTEIILHON M OOIIEKYJIbTYPHOW MOATOTOBKOM,
COOTBETCTBYIOIIEH 00pa30BaTeIbLHONM MPOTrPaMMe OCHOBHOTO OOPa30BaHHS.

[Ipu uzyyeHnn MexaHU4YECKUX SIBJICHUN BBITYCKHUK HAYYUTCS:

* OMHMCHIBATh MU3YYCHHBIC CBOWCTBA TEJ U MEXAHUYECKHC SIBICHUS, WCIONB3Yys (DU3MYECKHE
BEJIMYUHBL: IyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEILIECTBA, CUJA, JABIICHHE,
UMITyJIbC TeJla, KUHETUYecKash »JHeprusi, IMOTEHIMallbHAs »JHEprusi, MexaHudeckas padora,
MexaHunyeckass MomHocTh, KIIJ[ mpocTtoro mexanusma, cwia TpeHUs, aMIUIUTYAd, [EPUOA U
yacToTa KojeOaHUU, JJIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEeHHsl; MPU OMUCAHUH MPABUIBHO
TPAKTOBATh (PU3UYECCKHUI CMBICI HCIIOIh3YEMbIX BEIMYUH, X 0003HAYCHUS U €MHUIIBI U3MEPECHHUS,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEITUYUHAMU;

* QHAJIM3WPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SIBJICHUS U MIPOIIECCHI, UCIONIB3Ys (DU3NYECKHe
3aKOHBI W TPUHIMIBL 3aKOH COXPAaHEHMS] DHEPruu, 3aKOH BCEMUPHOTO TSATOTEHMS,
paBHonelcTByomas cuina, |, I u Il 3akonsl HeroTOHA, 3aKOH coXpaHEHHs] UMIYJIbCa, Pa3InyaTh
OCHOBHBIE MPHU3HAKA HU3YyUYEHHBIX (U3MUYECKUX MOJENei: MarepualibHas TOYKa, WHepLUaibHas
CUCTEMA OTCUETA;

* pemaTh 3aJaud, HCIONb3Yysd (PHU3NYECKHE 3aKOHBI (3aKOH COXPAaHEHHUs SHEPruu, 3aKOH
BcemupHoro tsarotenus, |, Il u |1l 3axkonst HpioToHa, 3aK0H COXpaHEHHUs WMITYJIbCa, HA OCHOBE
aHaJIM3a YCJIOBHS 3aJa4d BBLICIATh (DU3MYECKHE BEIWYWHBI U (DOPMYITBI, HEOOXOMUMBIC IS &
perieHus1, ¥ MPOBOIUTH PACUETHI.

BrInyCKHHMK TTOJIyYUT BO3MOXKHOCTb HAYYUThCSI:

* UCTIOJIb30BaTh 3HAHUSI O MEXAaHMYECKHX SIBJICHHUSIX B MOBCEIHEBHOM KU3HU 7151 00ecrieueHus
0€30MacHOCTH MPHU OOpalleHUH ¢ MPHUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, ISl COXPAaHEHUS
3JI0pPOBbS U COONIOICHUS HOPM DKOJIOTUYECKOTO TMOBEACHHS B OKPY>KaIoIIel cpee;

* IPUBOUTH MPUMEPHI MTPAKTUYECKOTO UCIIONIb30BaHUS (PU3NUECKUX 3HAHUN O MEXaHUYECKUX
SABIICHUSAX W (U3MUYECKUX 3aKOHAX; HCIOJIb30BaHUS BO30OHOBISEMBIX HCTOYHHKOB JHEPIHH;
AKOJIOTUYECKUX TTOCJIEICTBUM HCCIIEIOBAaHUSI KOCMUUECKOTO MPOCTPAHCTBA;

* pa3au4aTh TPAHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapaKTep
(dbyHIaMEHTANIBHBIX 3aKOHOB (3aKOH COXPAaHEHMS MEXAaHWYECKOW HSHEpPruH, 3aKOH COXpPaHEHUS
HMMITYJIbCa, 3aKOH BCEMHUPHOTO TITOTEHHUS) U OTPAHUUYCHHOCTHh HMCIOJb30BAaHUS YACTHBIX 3aKOHOB
(3akoH I'yka, 3akoH Apxumena u ap.);

* mpuéMaM Moucka U (HOPMYIUPOBKHU JT0KA3aTEIHCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBICHHBIX (JAKTOB;

[Ipu u3yyeHnn KBaHTOBBIX SIBJIEHUS BBITYCKHUK HAYUUTCS:

* ONTMCHIBATh W3y4YEHHBIC KBAaHTOBBIC SIBJICHUS, UCTOJIb3YS (PM3UUYECKUE BETUUUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETA, MEPUOJ MOJypacrana; Mpu ONMHUCAHUU
MPaBUIILHO TPAKTOBATh (DU3UYECKUN CMBICT MCIIOIB3YEMBIX BETUYNH, UX 0003HAYCHUS U €IMHUIIBI
W3MEPEHUS; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NIECKON BETUIHUHBI;

* QHATM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIIONB3Yys (PU3NYECKUE 3aKOHBI M TOCTYJAThI: 3aKOH
COXpaHEHUs PHEPruH, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO 3apsiaa, 3aKOH COXPAHEHHUS MaCCOBOTO
YHUCIIa, 3aKOHOMEPHOCTHU U3JIYYE€HHSI U MOTJIOLIEHUSI CBETa aTOMOM;

* pa3nu4yaTh OCHOBHBIC MTPU3HAKH TUTAHETAPHON MOJIETTH aTOMa, HYKJIOHHOW MOJIEITH
aTOMHOTO

Spa;



* IPUBOAWUTH NPUMEPHl MPOSBICHUA B IPUPOAEC M IPAKTUYECKOTO HCIIOJIb30BAHMS
PaaMOAKTUBHOCTH, SACPHBIX U TEPMOSAEPHBIX PEAKLUH, IMHEUYATBIX CIIEKTPOB.

BBINTyCKHMK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:

* HCIOJIb30BAaTh IMOJyYE€HHbIC 3HAHHUS B IOBCEAHEBHOM KU3HU MPH 00paIeHnH ¢ TpudopaMu
(CueTYMK MOHM3MPYIOIIMX YaCTHILl, JO3UMETP), A COXpPAHEHMs 370pOBbSl U COOIIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEH CPELE;

* COOTHOCHUTb SHEPTUIO CBSI3U aTOMHBIX SJIEp C J€PEKTOM MACCHI;

* IPUBOJAUTH INPUMEphl BIMSAHMUS PAJUOAKTUBHBIX M3JIyY€HUH Ha >KMBBIE OpraHHU3MBbI;
IIOHUMAaTh IPUHLUI JIeHCTBUS JO3UMETPA;

* IOHUMATh JKOJIOTUYECKHE TNPOOJIEeMbl, BO3ZHUKAIOIIME IPU MCIIOJIB30BAaHUH ATOMHBIX
AJIEKTPOCTAHLIUHN, U MYTH PEIICHHs] dTHX MPOOJEM, MEPCIEeKTUBBI MCIOIb30BAHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.



9 KJIACC

TEMATHUYECKOE INTAHUPOBAHUE

Ne i/t

HaumenoBanue pa3iennoB u Tem
MIPOrpaMMBbI

KommuectBo yacos

Bcero

KonTposnbhbie JlaGopaTopHbie
paboThl paboThl

DnekTpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
pecypcehl

Pa3nea 1. ®usuka u pusnyeckne MeToAbl H3y4eHHUs NPUPOALI (2 Yaca)

Paznen 2. MexanuuyecKue sIBJEHUS

1.1 ||3akoHBI MEXaHUYECKOTO JIBHKEHUS 21 2 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
1.2  |3akoHBI cOXpaHEHUSs 21 1 4 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
Htoro no pazneny 42

Pasnen 3. KBanTOBBIE SIBJIEHUSA

3.1 |[McmyckaHue ¥ MOTJIOIICHHE CBETa aTOMOM || 2 [[bubmuoreka [IOK https://m.edsoo.ru/7f41a4a6]]
3.2  ||Ctpoenne aTOMHOTO siapa 7 2 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
5.3 |[SlnepHble peakiuu 6 1 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6]]
Uroro no pazneny 15

Pasnen 4. Crpoenue Beenennoii (5 yacon)

IloBTOpenue (4 yaca)

Hroro no pasneny 9

OBHIEE KOJIMYECTBO YACOB I10 68 4 9
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