MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo 00pazoBanusi KajuHuHrpaackou o6aacTu
YupasJienune oopazoanus agMmuHucTpannu MO «I'yceBCKHil TOpPOaCKOM

OKPYI»

MOY «COHLI Ne 1 um. C.H. I'yceBa»

«PacecmoTpeHno» «CoriacoBano» «YTBepKIACHO»
PykoBoautens LWMO  3amecTuTens AUpekTopa AVpeKTop LWKO/bI
/_TMonskosa E.B/. no YBP | JleBuyk B.A./
/_Kapnosa FO.A./
lMpotokon Ne_ 1 ot [Mpuka3s Ne 437 ot
«28» aBrycta 2023rT. «29» aBrycra 2023 . «30» aBsrycta 2023r.

Paboyas nporpammva
6a30BblIll YPOBEHb

Mo nsmke

9 Knacc

lNonsakosa EneHa BukTopoBHa
yumnTeslb U3NKN

2023 — 2024 y4ebHbIN TOA



PabGouas nporpamma pa3padoTaHa B COOTBETCTBHH €

-®epnepanbHbIM 3akoHOM «O6 06pasoBaHMM B Poccuiickoin depepauumn» oT 29
aekabpsa 2012r Ne273-d3x»;

- ®efiepasibHbIM FOCYAAPCTBEHHLIM 06pa3oBaTe/ibHbIM CTaHLAPTOM OCHOBHOIO
obulero obpasoBaHUs (YTBepXKAeH MpuKasoMm MuHMCTepcTBa 00pazoBaHUsA U
HayKu Poccuiickoin depepauunn o1 17 aekabpsa 2010 r. Ne 1897) ¢ U3MEHEHUAMU U
LOMNONTHEHUAMU

- MMpukaza MuHucTepcTBa 06pa3oBaHMA U Haykn PP ot 31 pgekabps 2015 roga
Nel577 «O BHeceHMM WU3MeHeHMn B ®PefepasibHbIA  rOCYAAPCTBEHHbIN
obpasoBaTe/ibHbI CTaHAAPT OCHOBHOIO 06LLero 06pa3oBaHus, YTBEPXAEHHbIN
npukasom MuHucTepcTBa 06pa3oBaHus U Haykn P® ot 17 pgekabpa 2010 r. Ne
1897»;

- KoHuenuuen npernogaBaHus yyebHOro npeamMeta «®dusmka». YTBepXaeHa
peLLeHnem Konnernn MuHnpocseleHna 03.12.2019;

- TonoxeHwus o paboyeir nporpamme MOY « COLL Ne.1 um.C.U INyceBa».

- Ha ocHoBe TllpuMepHOi OCHOBHOW 06pa3oBaTenbHOM nporpammbl OO0 Mo
(n3mke n nporpammbl «dPusmka. 8 knacc» nog ped. lNepbiwknHa A.B. B
cooTBeTCcTBMM ¢ KoHUenuwuein npenogasaHns yyebHoro npegmerta «®usmka» (0T
03.12.2019)

Peanu3aumsa y4yebHoM nporpaMmmMbl 06ecrneymBaeTcst y4eoHbIM Nocoomem
«®du3mka 9 knacc»- yuyebHuk, A.B.MepbiwknH, E.M.I'yTHUK. MockBa «[pota»
2019 rog.

B COOTBETCTBUM C Y4eOHbIM MaHOM Ha M3ydeHue (M3MKM B 9 Kracce
oTBOAMTCA 51 yac v npedycmatpuBaeT BHYTPUMNPEAMETHbIA MOAY/b «PelleHne
3afja4y» paccyMTaHHbI Ha 15 4acoB M BK/IOYEH B 06LLEe NiaHMpoBaHME. TeMbl
BHYTPUNPeAMETHOro MOAyNs NomeyeHbl abbpesmaTypoit BINM.

HekoTopble Tembl pabouyeil NporpaMMbl BbIHECEHbI Ha AWUCTaHLMOHHOe ([O)
00Yy4eHMe C UCMO/b30BAHNEM 3/IEKTPOHHbIX TEXHOMOT WA,
Ilnanupyembie pe3yJbTAThl OCBOCHUSA Y4e0OHOI0 NpeaMera
MporpammMa HanpaeneHa Ha NOMyyeHWe NIMYHOCTHLIX, MeTanpeaMeTHbIX W
npeAMeTHbIX Pe3yNbTaToB.

JIn4HOCTHBIE Pe3yJIbTATHI

1. (hopmmMpoBaHUe NO3HaBATENbHbIX MHTEPECOB, UHTENNEKTYaNIbHbIX M TBOPYECKMX
CMOCOBGHOCTEN yyalLmXcs;

2. yOeX/AEHHOCTb B BO3MOXHOCTM MO3HaHWA MpUPoAbl, B HEO06X0AMMOCTU

Pa3yMHOrO  WCMO/b30BaHUA  [OCTUDKEHWA HayKM W TEXHONMOrUA  Ans

AanbHENLLIEro pasBmMTINA YeOBEYECKOrO OBLLIECTBA, YBAXKEHME K TBOPLAM HayKM

N TEXHWNKW, OTHOLLIEHUNE K (IU3NKE KaK 3/1EMEHTY 006LLIEYEN0BEYECKON KyNbTYpbI;

CaMOCTOSATE/IbHOCTb B NPMOBPETEHNMN HOBbLIX 3HAHWIA 1 NPAKTUYECKUX YMEHWIA;

4. roTOBHOCTb K BblOOPY >KWU3HEHHOrO MyTW B COOTBETCTBMM C COBCTBEHHLIMU
NHTEpecaMm 1 BO3MOXHOCTSIMU;

w



5.

6.

MOTMBaLMsi 06pa3oBaTe/lbHOM  [AesATeNIbHOCTU  LWKO/IbBHUKOB HAa  OCHOBE
JINYHOCTHO OPUEHTUPOBAHHOIO NOAXO0A3,;

(hopMmMpOBaHME LIEHHOCTHbIX OTHOLUEHWI APYr K APYrYy, YUYWUTento, aBTopam
OTKPbITUIA 1 N306PETEHWNIA, pe3ynbTaTaM 006yYeHus.

MaTprnoTnyeckoe BocnnUTaHUE:

—TNpOosB/NEHNE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCUICKOW
(hm3mueckomn HayKu;

—LeHHOCTHOE OTHOLLEHME K AOCTVXKEHUAM POCCUMCKNX YUEHBIX-(IN3NKOB
[Mpa>kgaHCKOe N AyXOBHO-HPaBCTBEHHOE BOCMUTaHUE:

- TOTOBHOCTb K aKTMBHOMY Y4aCTWIO B OOCYXXAEHWM OOLLECTBEHHO- 3HAYMMbIX U
3TMYECKMX NPOO6/EeM, CBA3AHHBLIX C MPaKTUYECKUM MPUMEHEHNEM AOCTUMXKEHWUI
usnku;

—O0CO3HaHNe BAXHOCTU MOPa/IbHO-3TUYECKUX MPUHLMNOB B [eATENbHOCTU
YYEHOro

QcTeTn4veckoe BOCNMTaHMeE:

—BOCMNPUATNE 3CTETUYECKMX KayecTB (PU3NYECKON HayKu: e€ rapmMOHWYHOro
MOCTPOEHNs, CTPOroCTW, TOYHOCTM, JIAKOHWYHOCTM LIEHHOCTM Hay4HOro
NO3HaHWUA:

—O0CO3HaHMe LEeHHOCTM (DM3NYECKOM HayKM KakK MOLLHOMO0 WHCTPYMeHTa
MO3HaHUA MWpa, OCHOBbI Pa3BUTUA TEXHOMOMMIN, BaXKHEW- LLEe COCTaBMAOLLEN
KyNbTYypbl;

—pas3BUTUe Hay4yHOW JI0603HATENbHOCTM, WHTEpeca K WCCNeLoBaTeNbCKoi
[eATeNIbHOCTY

dopmmpoBaHue Ky/bTypbl 300P0OBbA U 3MOUMOHa/IbHOIO
6narononyyus:

—O0CO3HaHMe LeHHOCTM  6e3omacHOro  obpasa >KM3HW B COBPEMEHHOM
TEXHO/OTMYECKOM MUpe, BaXHOCTW nNpaBu/i  Ge30MacHOro MnoBeAeHWs Ha
TpaHCnopTe, Ha Aoporax, C 3MEKTPUYECKUM W TensioBbiM 060pYAOBaHNEM B
[IOMaLLUHMX YCNOBUAX;

—C(hOpMMPOBaAHHOCTb HaBblKa peqiekcum, Np3HaHne CBOEro npasa Ha OLLUMOKY U
Takoro >e npasa y [pyroro 4esioBeka

TpynoBoe BoCcNUTaHKE:

—aKTMBHOE y4acTu1e B pPeLleHn NPaKTUYeCcKmX 3agay (B paMKaxcembi, LWKOSbI,
ropoja, Kpas) TeXHO/I0rMYeCKOoi 1 coumnabHOMHanpaBIeHHOCTH, TPeBYOLWNX B
TOM YunCne U PU3NYECKNX 3HAHWIA;

NHTEPEeC K MPaKTUYECKOMY MU3YYeHMIO NPOdeCcCHii, CBA3aHHbIXC (DM3MNKON
IDrxonoeuueckoe socnumanue.



—OpWeHTaUUst Ha MPUMEHEHNE (PU3NYECKUX 3HAHWIA 0N PeLleHns 3afay B
0061aCTN OKPYXKatOLLLEI cpefpl, NNaHNPOBaHNSA MOCTYMKOB W OLEHKMN UX BO3MOXHbIX
MOCNeACcTBUIA ANS OKPYXatOLLLEN Ccpefbl;

—O0CO03HaHWe rno6asbHOro XapakTepa 3KOMOrMYecKMX Mpoo6iemM n nyTen nx
peLIeHmns

Aoanmayus obyuarowecocs K UBMEHSIIOWUMCS YCA08UAM
counasibHOM U NPUPOAHOI cpeabl:

—nNOTPe6HOCTb BO B3aMMOAEWCTBUM MPWU  BbIMOSIHEHUN UCCEA0BaHNA ©
MPOEKTOB (HM3NYECKOI HanpaBeHHOCTU, OTKPbITOCTb OMbITY Y 3HAHMSM APYTUX;
—TOBbILUEHNE YPOBHA CBOEM KOMMETEHTHOCTU 4Yepe3  MpPaKTUYECKYHO
AeATeNbHOCTb;

—OTPe6HOCTb B (DOPMUPOBAHUM HOBbLIX 3HaHWIA, B TOM 4MCne opMyInMpoBaTb
naeun, NOHATUA, rMNoTe3bl 0 PU3NUECKNX 0ObEKTaX U ABNEHUAX;

—O0CO03HaHWe Ae(MUMTOB COOCTBEHHbLIX 3HAHUA U KOMMETEHTHOCTEN B 06NacTu
husnku;

—TMaHMPOBaHNe CBOEr0 Pa3BUTUS B MPUOBPETEHNM HOBbIX (PU3NYECKUNX 3HAHWIA;
—CTPEM/IEHME aHA/IM3MPOBaTb M BbISIBNATL B3aMOCBS3M NPUPObI, 06LLecTBa U
3KOHOMMWKM, B TOM UICNE C UCMONb30BaHNEM (IN3UUECKMX 3HAHWIA;

—OLIeHKa CBOMX [EWCTBMIA C YYETOM BAUAHUA Ha OKPYXKAIOLLYHK Cpeay,
BO3MOXXHbIX I/106a/1bHbIX NMOCNEACTBUIA.

MeTaIlpe)IMeTHble Pe3yJIabTATDI

1.

OBNafleHNe HaBblKaMW CaMOCTOSTE/IbHOIO MPUOOPETEHUSI HOBbLIX 3HaHWIA,
opraHuM3auumn y4yebHO AeAaTenbHOCTW, MOCTAHOBKWM LENeid, MiaHMpoBaHus,
CaMOKOHTPO/NS UM OUEHKN pe3ynbTaTOB CBOEN [AeSTENbHOCTW, YMEHMSIMU
npeaBuaeTb BO3MOXHbIE Pe3yNbTaTbl CBOUX AECTBUIA;

MOHMMaHWE PasNuniA MeXay WCXOAHbIMK (hakTaMu WM runoTesamm Ans ux
0OBSACHEHNS, TEOPETUYECKUMI MOAENAMW U peasibHbIMM 06 bEKTaMK, OBNafeHne
YHUBEPCA/IbHLIMU ~ YYeOHbIMM ~ AENCTBMAMM Ha Mpumepax runotes Ans
OOBACHEHWNA  M3BECTHbIX  (DAKTOB UM 3KCMEPUMEHTA/IbHON  MPOBEPKM
BblABMIaeMbIX rmnoTe3, pa3paboTKM TeOpeTMYECKMUX MOAENE NpPoLEeCcCoB WK
SBNEHUI;

(hopMMpoBaHMEe YMEHWIA BOCMPUHMMATbL, MNepepabaTtbiBaTb W NPeAbABNATb
MH(OpPMaLMIO B C/IOBECHOW,  006pa3HOW,  CUMBOMMYECKOW  (hopmax,
aHanM3npoBaTb 1 NepepabaTbiBaTb MNOMYUYEHHYHO MH(OPMALMIO B COOTBETCTBUN
C NOCTaBNEHHbIMM 3aa4YaMu, BbAeNSTb OCHOBHOE COAEPXKaHMEe NMPOUYNTAHHOIO
TeKCTa, Hax0AMTb B HEM OTBETbI Ha NOCTaBNEHHbIE BOMPOCHI 1 U3/arathb €ro;
NpuobpeTeHNe OMbITa CaMOCTOATE/ILHOIO MNOMCKa, aHa/m3a u  oTbopa
MH(OPMaUMM  C  MCMOMb30BaHWEM  Pas/IMYHbIX  UCTOYHWMKOB W HOBbIX
NH(OPMAaLMOHHbIX TEXHONOIUIA ANA PeLleHnst Mo3HaBaTe IbHbIX 3ajay;



5. pa3BMTME MOHOMIOMMYECKON U AMANOrMYECKON peun, YMeHNs BblpaXkaTb CBOM
MbIC/IM 1N CMOCOGHOCTU BbICNYLUMBATL COBECEAHMNKA, MOHMMATb E€ro TOUKY
3peHVsi, NPU3HaBaTh NPaBO PYroro YesioBeka Ha MHOE MHEHMWE;

6. OCBOEHVME TNPUEMOB [AENCTBUIA B HECTAHAAPTHbLIX CUTyaUuMsx, OBfafeHue
3BPUCTUYECKMU METOAAMI PELLIEHUS NPOBNEM;

7. (hOpMMpOBaHMe YMeHWIA paboTaTb B rpyrnmne C BbIMOMHEHUEM Pa3/INYHbIX
CoLManbHbIX PONei, NPeaCcTaBNATb M OTCTaMBaTb CBOM B3rNadbl U yoexaeHus,
BECTW [UCKYCCUIO.

K KOHLY 00y4yeHuns B 9 kiaacce NpeaMeTHbIE pPe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLLMXCS YMEHWIA:

MCNONb30BaTL MOHATUA: CUCTEMA OTCYETA, MaTepuasibHas TO4YKa, TPaekTopus,
OTHOCUTE/IbHOCTb ~ MEXaHWYeCKoro  ABWKeHus,  geopmaums  (ynpyras,
nnacTuyeckas), TPeHWe, LEeHTPOCTPeMUTeNbHOE YCKOpPEeHWE, HEeBECOMOCTb U
Meperpysku, LEeHTP TAXeCTN, abCoMOTHO TBEPLOE TeNo, LEHTP THXKECTU TBEPLOro
Tena, paBHOBECWE, MeXaHWYeCKMe KOoMiebaHnA W BOJSHbI, 3BYK, WH(Pa3BYK W
YNbTPa3BYK, 3/IEKTPOMarHWTHbIE BOJIHbI, LLKaMA 3/1IEKTPOMArHUTHBLIX BOJH, CBeT,
6130PYKOCTb M [a/IbHO30PKOCTb, CMEKTPbI UCMYCKaHWA W MOT/OWEeHNs, anbga,
beTa- ¥ raMMa-u3nyyeHus, n30ToMbl, AAepHas IHEPreTHKa,;

pasnnyaTb ABNeHns (PaBHOMEPHOE U HepaBHOMEPHOE NPAMOIMHEHOE [BUXEHNE,
PaBHOYCKOPEHHOe MNPSAMOSIMHENHOEe  [BWXKeHue, CBOOOAHOe nafeHue Tern,
PaBHOMEPHOE [BV)XXEHWe MO0 OKPY>KHOCTW, B3aUMOLENCTBME Tes, PeakTUBHOE
LBWKeHVe, Konebate/ibHOe ABVXKeHWe (3aTyxatoLme 1 BbIHYXAEHHbIe KoebaHus),
Pe30HaHC, BOMHOBOE  [BVXXEHWEe,  OTpPaXKeHWe  3ByKa,  NPAMO/MHElHoe
pacrnpocTpaHeHue, OTpaXKeHWe W NpenomeHne CBeTa, MOMHOe BHYTPEHHee
OTpaXkeHWe CBETa, Pa3fioXeHne 6e1oro CBeTa B CNEKTP U CNOXEHWE CNEKTPaSIbHbIX
LIBETOB, [AuUCrepcuss CBETa, ECTeCTBEHHAasA pPaAM0aKTUBHOCTb, BO3HWKHOBEHME
NIMHENYATOro CreKTpa M3y4yeHns) Mo ONmMcaHUI0 MX XapakTepHbIX CBOMCTB U Ha
OCHOBE OMbITOB, IEMOHCTPUPYHOLLUX JAHHOE (PU3NYECKOE SAB/IEHUE;

pacno3HasaTb NPOSBIEHNE U3YYEHHbIX (IN3NYECKNX ABNEHUNIA B OKPY)KatOLLEM MUPE
(B TOM uncne usnYeckne ABMEHNA B MPUPOAE: MPUINBLI U OT/IMBbLI, OBUXKEHWE
nnaHeT CONMHEYHON CUCTEMbI, PEaKTUBHOE [BUXKEHWE >KMBbLIX OpPraHu3mos,
BOCMPUSATUE 3BYKOB XXMBOTHLIMU, 3eMSIETPACEHNE, CENCMUYECKUNE BOJHbI, LLyHaMW,
3X0, LBeTa Ten, OMTUYECKWE SABNEHUS B NpUpode, OMONOrMyeckoe [eincTsne
BUAMMOrO, YNbTPa(MONETOBOrO U PEHTreHOBCKOrO M3/lyYeHWIn, eCTeCTBEHHbIN
PafM0aKTUBHbIN POH, KOCMUYECKIME yUn, pafnoaKTUBHOE N3/TyYeHWe NPUPOLHbIX
MVUHEpasnoB, AeNCTBME PafVNOaKTUBHBIX U3NYUYEHMIn Ha OPraHn3M 4esoBeka), npu
3TOM MepeBOAMTL MPAKTUYECKYHO 33jadvy B Y4ebHYI0, BblLeNATb CYLLECTBEHHbIe
cBoicTBa (MPU3HaKK) PU3NYECKUX ABNEHWIA;

ONUCbIBaTb UM3Y4YeHHble CBOWCTBA Te/l U (PU3NYECKME SABMIEHWUSA, WUCMO/b3YA
(pn3nyeckne BennUMHbLI  (CPefHsAs WM MIHOBEHHAs CKOpPOCTb Tena npw
HepaBHOMEPHOM [BWKEHMWN, YCKOPEHMe, NepeMeLLieHne, NyTb, Yr1oBas CKOPOCTb,
cuna TpeHus, cuna ynpyrocTtu, Cuna TAXecTu, yCKOpeHre CBOO0AHOI0 NajeHns, BeC
Tena, WMMNy/nbLC Tena, WMMY/MbC CWMbl, MexaHuWyeckas paboTa M MOLLHOCTb,



noTeHUMa/lbHad 3Heprus Tena, MOAHATOrO Haf MOBEPXHOCTbI  3eM/iu,
MOTEHUMAIbHASA 3HEPrus CXKaTol MNPYXXUHbI, KUHETUYeCcKas 3Heprus, nosHas
MexaHM4eckast aHeprus, nepuog 1 vyactota KonebaHui, 4/iMHa BO/HbI, FPOMKOCTb
3ByKa M BbICOTA TOHA, CKOPOCTb CBETa, MOKasaTe/lb MpPeoMIeHUs cpedbl), npw
ONUCaHUN NpPaBW/IbHO TPaKTOBaTb (PU3MYECKMIA CMbICNT MUCMOJb3YEMbIX BeIMYMH,
0003HayeHUss W eduMHMUbl  (DM3NYECKUX  BEIMUYMH, HaxoauTb  (OPMYIibl,
CBA3bIBAIOLLME [AHHYIO PU3NYECKYIO BEIMYMHY C APYTVMMU BEIMYMHAMW, CTPOUTL
rpauKy M3y4eHHbIX 3aBUCMMOCTEN PU3NYECKMX BENTNYMH;

XapaKTepn3oBaTb CBOWCTBA Tes, PU3NYECKME ABMIEHUA W MPOLECCHI, UCMOMb3YH
3aKOH COXpaHeHWs 3HEpPruu, 3aKOH BCEMWPHOrO  TATOTEHMS,  MPUHLAN
Cynepno3nuum cus, NPUHLMN OTHOCUTENILHOCTY ["annnes, 3aKoHbl HbHOTOHA, 3aKOH
COXpaHeHUs MMMYy/bCa, 3aKOHbl OTPaKEHWA W MNPEeNOM/IEHMss CBeTa, 3aKOHbI
COXpaHeHus 3apsg0BOro M MaccoBOro Yncesn Mpu SAEPHbIX peakumsax, npy 3Tom
[laBaTb C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHAa M 3anucbiBaTb ero mareMaTu4yeckoe
BbIpaXKEeHWE;

06BACHATb (PU3NYECKMe MPOLLECCHI N CBOMCTBA Te/, B TOM YWC/E N B KOHTEKCTe
CUTYaUMin  NPaKTUKOOPUEHTMPOBAHHOIO  XapakTepa: BbIABNATb  MPUYMHHO-
CNefICTBEHHbIE CBA3W, CTPOUTb 06bACHEHME N3 2—3 NIOMMYECKMX LLIAroB ¢ ONOpPoin Ha
2—-3 W3Y4YeHHbIX CBOWCTBA (DU3NYECKMUX SBMEHWUIA, (PU3NYECKMX 3aKOHOB WK
3aKOHOMEPHOCTEN;

pewaTtb pacyéTHble 3alayn (onuparollmMecss Ha CUCTEMY K3 2-3 ypaBHEHWIA),
MCMO/b3YS 3aKOHbI U POPMY/Ibl, CBA3bIBAKOLME PU3NYECKME BENIMUYNHBI: HA OCHOBE
aHa/M3a ycrioBus 3aayn 3anmcbiBaTb KpaTKoe YC/oBUe, BbISB/IATL HEAOCTAKOLLME
NN N30bITOYHbIE AaHHble, BblOMPaTb 3aKOHblI U (HOPMY/ibl, HEOOXoAMMbIE AN
peLleHnsi, NPOBOAUTbL pPacyéTbl M OLEHMBATb PEeaSIMCTUYHOCTL MOJTYHEHHOIO
3Ha4YeHUs (PU3MYECKOIN BETMUMHBI;

pacno3Haeatb MpPo6/eMbl, KOTOPblE MOXHO PeLmnTb MPY MOMOLLM (PU3NYECKMX
MeTOZLOB, WCMOMb3ys  OMuUCaHWe WUCCMeA0BaHUsA, BblAeNsaTb  MPOBEpPSeMOoe
MPesnosioXKeHNe, OLEHMBATL MPaBWUIbHOCTb MOpPALKA NPOBEAEHUSA UCCe[0BaHUS,
[enatb BbIBOAbl, NUHTEPNPETUPOBATL Pe3y/bTaTbl HAO/OAEHWIA U ONbITOB;
MPOBOAUTL OMbITbl MO HAOMIOAEHUIO (PU3NYECKUX ABNEHUA UMW (IU3NYECKNX
CBOICTB Ten (M3yyeHMe BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEeHWs 3Hepruu,
3aBMCUMOCTb Nepuoga KonebaHWi NPY>KMHHOMO MasTHWKa OT MacCbl rpysa U
YECTKOCTN MPYXXMHbI N HE3aBUCMMOCTb OT amnuTydbl MasibIX KosiebaHui,
NPAMONMHEIHOE pacnpoCTpaHeEHWe CBeTa, pPas/ioKeHue 6enoro ceeta B CMEKTP,
N3yyeHne CBOINCTB M300pPaXEHUSI B M/IOCKOM 3epKasie M CBOMCTB M300pakeHWns
npeaMeTa B COGMparoLLEel MH3e, HabNOAEHME CNOLWHbIX U IMHERYaTbIX CNEeKTPOB
N3y4YeHUs): CamMoCTOATENIbHO cobupaTb YCTAaHOBKY W3 K36bITOYHOIO Habopa
obopyaoBaHMsl, ONUCbIBATL XO[ OMblTa M ero pesynbTaTbl, QOPMYNMPOBaTb
BbIBOAbI;

MPOBOAUTL NPU HEO6XOAUMOCTU CEPU0 NPAMbIX M3MEPEHWNIA, ONPeAenss cpeaHee
3HaYeHNe N3MepsieMOoil BeNMUMHbI ((DOKYCHOE pacCTOsHME CobMpatoLei NIMH3bI),
000CHOBbIBaTb BbIOOP CNOCO6a M3MepPeHUs (M3MepPUTENBHOIO NprUbopa);
MPOBOAUTbL UCCNEf0BaHNE 3aBUCUMOCTEN (DU3NYECKMX BESIMYMH C MCMNOb30BAHNEM
MNPAMbIX WM3MePEHMI (3aBMCUMOCTb MYTW OT BPEMEHM MpW PaBHOYCKOPEHHOM



ABWKEHUN 6e3 Hava/lbHOM CKOpPOCTW, nepuofda KonebaHuin mateMaTU4eckoro
MasTHMKa OT A/IMHbI HUTK, 3aBUCUMOCTM Yria OTPaXKeHWs CBETA OT Yr/ia NafeHus u
yrna npenomneHus OT  yrna MageHus):  njaHupoeaTb  UCC/ef0BaHue,
CaMOCTOATE/IbHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATb pe3ysbTaTbl MOyYeHHOW
3aBMCUMOCTM (DU3NYECKMX BEJIMYMH B BUE Tabmu, U rpadimkoB, feniaTh BbIBOAbI MO
pesynbTatam uccnefoBaHus;

MPOBOAUTL KOCBEHHbIE M3MEPEHUS (DU3NYECKUX BENUUYMH (CPedHss CKOPOCTb M
YCKOpeHVe Tefla npu PaBHOYCKOPEHHOM [ABWXKEHUW, YCKOpeHWe CBOGOAHOMO
nageHns, XXECTKOCTb MPYXXMHbI, KOIPMULMEHT TPEHUS CKOMbXXEHUSA, MeXaHNYeCcKas
pabota M MOLYHOCTb, 4acTtoTa W MNepuoj KosebaHuini MaTeMaTUyecKoro u
MPY>XNUHHOI0 MasiTHUKOB, ONTMYECKas cuia cobmparoLein NMH3bI, pafnoakTUBHBIN
(hOoH): nNnaHMpoBaTb M3MEPeHUs, CobupaTb IKCMEPUMEHTa/IbHYHO YCTAaHOBKY WU
BbIMO/IHATL M3MEPEHUS, Cneysa NPeLnoXeHHOW UHCTPYKLMM, BbIYUCNATL 3HAYEeHKe
BE/IMYMHbI M aHa/IM3MPOBaTb MOJYyYEHHble pe3ynbTaTbl C YYETOM 3afaHHOM
MOrpeLLIHOCTN N3MEPEHNIA;

cobnogatb npasuna TeXHUKW 6Ge3onacHOCTM npu paboTe C nabopaTopHbIM
0bopyaoBaHMEM;

pasninyatb OCHOBHbIE MPU3HAKM U3YYEHHBIX (DU3NYECKMUX MOAENEN: MaTepuasibHas
TOYKa, abCOMOTHO TBEPLOE TeNO, TOYEUHbIN UCTOYHWUK CBETA, /lyd, TOHKas /INH33,
NnaHeTapHas MOAe/b aTOMa, HYK/IOHHas MOZe/lb aTOMHOI0 S4pa;

XapaKTepn3oBaTb MNPUHUMUNbI AEACTBUA M3YYEHHbIX MPUOOPOB N TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX onucaHus (B TOM 4ucne: CNMAOMETP, AaTHMKK
MOMIOXKEHUS, PAaCCTOSHUA W YCKOPeHWs, pakeTa, 9XOM0T, OYKW, MEePUCKOn,
(hoToanmapar, OMTUYECKMe CBETOBOAbI, CMEKTPOCKOM, [A03MMETP, Kamepa
BunbcoHa), Mcnonb3ys 3HaHUA 0 CBOMCTBaX PU3NYECKUX ABNIEHWNIA N HEOOXOANMbIe
(hn3myeckme 3aKOHOMEPHOCTU;

MCNONb30BaTb CXEMbl M CXEMaTUYHble PUCYHKN M3YYEHHbIX TEXHUYECKMX
YCTPOWNCTB, W3MepPUTE/IbHbIX MNPUOOPOB U TEXHONOrMYECKUX MPOLECCOB MNpU
PeleHnn Yy4ebHO-NPaKTUYECKUX 3afay, ONTUYECKMe CXeMbl [AN18 MOCTPOEHUS
1306paXkeHnIn B NIOCKOM 3epKasie 1 CObMparoLLein NMH3e;

NPUBOAUTL NPUMepPbl (HaxoAuTb WHQOpPMaUUIO O npuMepax) MPaKTUYeCKoro
MCNONb30BaHNA (PU3NYECKMX 3HAHWIA B MOBCEAHEBHOM XXM3HM ANS 06ecneyeHus
6e30nacHOCTM MNpu obpalleHnn ¢ npubopamm N TEXHWUYECKUMU YCTPONCTBaMM,
COXpaHeHus 300poBbsS M COONIOAEHMS HOPM  3KOJIOTMYECKOro MOBeAeHNs B
OKpY>KatoLLew cpeae;

OCYLLECTB/IATL MOWUCK WH(OpMaLnn (U3MYeCKoro cofepxaHus B WHTepHeTe,
CaMOCTOATE/IbHO POPMYNUPYS MOUCKOBBIN 3anNpoc, HaxoauTb NyTN OnpefeneHns
[AOCTOBEPHOCTN MOJTYYEHHON MH(OpMaLMM Ha OCHOBE MMEHOLLMXCA 3HAHUI U
A0MO/THUTENbHBLIX UCTOUYHUKOB;

MCNONb30BaTb MPU  BLIMOIHEHMN  YYeOHbIX 3afaHuii  Hay4YHO-MONY/NSPHYHO
nuTepatypy (PU3NYECKOro COAep>KaHus, CnpaBO4YHble MaTepuasbl, PeCYpCbl CEeTy
VHTepHeT, BrafeTb Npuémamy KOHCMEKTUPOBaHMS TeKcTa, npeobpasoBaHus
MHhopMaL MK 13 OHOI 3HAKOBOW CUCTEMbI B APYTYIO;

co3faBaTb COOCTBEHHble TMWUCbMEHHbIE W YCTHble COOOLLEHNSA Ha OCHOBe
NH(OPMAaLMN M3 HECKOIbKUX UCTOYHUKOB (PU3MYECKOro COAEpXKaHus, ny6/MyHoO



NpeACcTaBNATb pe3ynbTaTbl MPOEKTHON UK UCCeA0BaTENbCKON AeATeNIbHOCTH, NPW
3TOM TrpPaMOTHO WCNO/Mb30BaTh M3YYEHHbIA MOHATUMHbLIA annapar W3y4aemoro
pasgena (u3MKM W CONPOBOXAATb BbICTYMN/IEHVWE Mpe3eHTaumen ¢ y4YETOM
0COGEHHOCTEN ayauTOpUM CBEPCTHUKOB.

Ilnanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS Y4eOHOI0 NpeaMeTa

Y4YyeHuK HAYYUTCH:

1.  MOHWMATb CMbIC MOHATUIA: MarHUTHOE Mofe, aToMm, aTOMHOe $Apo,
PaAMOaKTUBHOCTb, OHU3MPYHOLLIE U3NYUYEHUS; OTHOCUTENIBHOCTb MEXaHNUYeCKOro
[BWKEHWUS, TPAeKTopus, WHepuManbHas CUCTEMA OTCYETa, WCKYCCTBEHHbIN
CMYTHWUK, 3aMKHYTasi CUCTEMA, BHYTPEHHWE CU/Tbl, MaTeEMAaTUUECKUI MasiTHUK, 3BYK,
130TOMN, HYK/OH;

2. CMbICN (hM3MYECKUX BENMYMH: MarHWTHas WHAYKLWS, MarHWTHbIA MOTOK,
3HEepPrus 3neKTPOMarHWTHOrO oA, nepeMelleHne, NPOeKUWs BeKTopa, MNyTb,
CKOPOCTb, YCKOpPEHWe, YCKOpeHWe CBOGOAHOrO MafieHMs, LiEHTPOCTPEMUTENbHOE
YCKOpPEHMWe, Cuna, cuna TSHKECTW, mMacca, BeCc Tena, MMNynbC, Nepuof, 4acToTa,
aMnNAnTya, Nepro, 4acToTa, (hasa, A/IMHa BOMHbI, CKOPOCTb BO/HbI, 3HEPTUS CBA3N,
AeheKT Macc, nepuog nonypacnaga;

3. CMbICN (DM3NYECKMX 3aKOHOB: YPaBHEHUS KUHEMATMKMW, 3aKOHbl HbHOTOHa
(NepBbIiA, BTOPOIA, TPETWIA), 3aKOH BCEMMPHOIO TAFOTEHMS, 3aKOH COXPaHEeHMs
MMMY/bCa, MPUHLMM  OTHOCMTENBHOCTM [anunes, 3aKoHbl TFapMOHMYECKUX
KoneGaHwuiA, NpaBuio NeBOV PyKW, 3aKOH 3NEKTPOMArHUTHOM MHAYKLMW, NPaBUIO
JleHua, 3aKOH PafiMoaKTUBHOIO pacnaja.

Y4yeHnuk MOJIYYUT BO3SMOKHOCTD HAYYUTHCH:

-cobmpaTtb YCTAHOBKW [/151 3KCNEPMMEHTa MO OMUCaHWUIO, PUCYHKY M NMPOBOAUTD
Hab/1HOAEHNA N3YYaeMbIX SBIEHWIA;
- U3MEPSATH CUNY TSHKECTW, PacCcTOsHWE; NMPeACcTaBNATb pe3y/bTaTbl U3MEPEHWI B
BuAe TabnuL, BbIABNSATL SMMUPUYECKNE 3aBUCMMOCTH;
- 00BACHATL pe3y/bTaTbl HAO/HOAEHWNIA N KCMEPUMEHTOB;
- MPUMEHATL SKCMEePUMEHTa/IbHbIE  pesynbTaTbl AN MpPefcKasaHus 3HavyeHus
BE/IMUMH, XapaKTePU3YOLWMNX X04 (PU3NYECKUX SBNEHWI;
- BblpaXaTb pe3y/ibTaTbl M3MePeHUIA U pacyéToB B efauHMUAX MexXayHapoaHoM
CUCTEMBI;
- peLuaTh 3a4a4n Ha NPUMEHEHME U3YUYEHHbIX 3aKOHOB;
- MPUBOAMTL NPUMEPbLI NPAKTUYECKOr0 UCMOb30BaHUS (IU3NUYECKNX 3aKOHOB;
- MCNONb30BaTb NPUOBPETEHHbIE 3HAHMSA U YMEHUS B NPaKTUUYECKON AeATeNbHOCTY
1 B NOBCEAHEBHOMN YXN3HW.
OcHoOBHOe coaep:kaHue y4eOHOro nmpeaMera
(99 v)
MEXAHUWYECKHUE SABJIEHUSA
3aKoHbI B3aMMO/IeiCTBUA U ABH:KeHHsI TeJ (33 yaca)



MatepmnanbHad  Touka. Cuctema  otcyeta.  [lepemeuieHne.  CKOpOCTb
MPAMOSIMHEHOIO PaBHOMEPHOro ABMXeHWA. MpAMONMHenHOe paBHOYCKOPEHHOE
[BWKEHMEe: MrHOBEHHas CKOPOCTb, YCKOpeHWe, nepemelleHve. [pagmku
3aBMCUMOCTM KMHEMaTUYeCKUX BE/IMUYMH OT BPEMEHW MpPU PaBHOMEPHOM MU
PaBHOYCKOPEHHOM  ABWKEHUWN. OTHOCUTE/IbHOCTb MEXaHUYECKOro [BMDKEHUS.
[CeoUEeHTpUYECKas W TeIMOLEHTPUYECKas cUCTEMbI Mupa. IHepumnanbHas cuctema
oTcyeta. [lepBblid, BTOPO N TPeTUA 3akoHbl HbtoTOHa. CBOGOAHOE NafeHue.
HeBecoMOCTb. 3aKOH BCEMMPHOrO TArOTEHUS. VICKYCCTBEHHbIE CMYTHUKM 3EMIIN.
Mnynbc. 3aKOH COXpaHeHUs MMMNYbca. PeakTUBHOE ABVKEHNE.

JdeMoHcTpanuu:

PaBHOMepHOe NPAMOJIMHENHOE ABMXXEHME.

OTHOCUTENBLHOCTb [ABUXKEHUS.

PaBHOYCKOpPEHHOE [BUXKEHNE,

CBo60ofHOe nageHve Ten B TPyoKe HbloToHa.

HanpasneHne CKOPOCTU NpU paBHOMEPHOM ABUXXEHWM MO OKPYXXHOCTMU.
FABNeHne nHepuun.

3aKOHbl HbIOTOHA.

HeBecoMoCTb.

3aKOH coxpaHeHua nMnysbea.

PeaKTVBHOE [BMXKEHME.

JlabopaTopHbie padoThI

VccnenoBaHve paBHOYCKOPEHHOI O ABVKEHNS 6e3 Hava/IbHOM CKOPOCTU

Mexannveckue Kojie0aHus M BOJHBIL. 3BYK (18 1)

KonebarensHoe asmkeHne. KonebaHus rpysa Ha npy>xunHe. CBobo4Hble KonebaHus.
KonebaTenbHasa cuctema. MadATHUK. AMNAUTYda, Nepuoj, yactota KonebaHwui,
FapmMoHMYeckne KonebaHus. [lpeBpalleHne 3Heprum npu  KosebaTe/lbHOM
ABVKeHUW. 3aTyxawolime KonebaHus. BbIHYXOeHHble KonebaHusA. Pe3oHaHC.
PacnpocTpaHeHve KonebaHuii B ynpyrux cpegax. lonepeyHble v NpogosibHble
BOJ/IHbI. [1IMHa BOSHbI. CBA3b A4/IMHbI BO/IHBI CO CKOPOCTLIO €€ PacnpocTpaHeHNs U
nepvogom (4acToToi). 3BYyKOBble BO/HbI. CKOpPOCTb 3ByKa. BbicoTa, Tembp u
rPOMKOCTb 3BYKa. IX0. 3BYKOBOW pe3oHaHC. VHTepdepeHLms 3BYKa.
JleMoHCcTpauumn

HabnogeHne KonebaHuii Ten nog AeACTBUEM CUMbl TSXKECTUN CUMbl YNPYTOCTy
HabntogeHne KonebaHWin rpy3a Ha HATK U Ha NPYXUHE

HabntofeHune BbIHYXAEHHbIX KONebaHuii 1 pe3oHaHca

PacnpocTpaHeHue NPoAobHbIX 1 NONepeyHbIX BOMH (Ha Moge-/n)

HabntofeHune 3aBUCMOCTU BbICOTbI 3BYKa OT YaCTOThl

AKYCTNYECKMIA pe30HaHC

JlaGopaTopHbie padoThI

VccnenosaHme 3aBUCMMOCTM NEPUOAA U HacTOTbl CBOOOAHBIX KONebaHNA HUTSHOTO
MasTHMKa OT ero [/IMHbI

IJIEKTPOMATI'HUTHBIE SIBJIEHUSA



DJIeKTPOMarHuTHoe noJie (24 4)

OpnHopoAHOE 1 HEOAHOPOAHOE MarHUTHOE Nose. HanpasneHve ToKa U HanpasieHne
NIMHWIA ero mMarHWTHoro nons. Mpasuno 6ypasyuvka. OBHapy)XXeHWe MarHWTHOro
nons. NMpaBuno nesor pyku. NHAYKUMA MarHUTHOrO nosns. MarHUTHbIA NOTOK.
OnbITbl Papaged. INeKTPOMarHMTHaa MHAYKUMA. HanpasneHue MHAYKUNOHHOIO
ToKa. MpaBuno JleHua. ABneHne camouHAyKumKn. lNMepemeHHbI TOK. ["eHepaTop
nepemMeHHoro Toka. [lpeobpasoBaHus  3HEPrMM B 3/1EKTPOreHepaTopax.
TpaHcthopmatop.  [Mepefaya  3MEKTPUYECKOW — 3HEprMm  Ha  PaccTosiHUe.
3NeKTpoMarHuTHoe none. ANeKTpOMarHUTHbIE BOJIHbI. CKopocCTb
pacnpocTpaHeHUa  3NeKTPOMArHUTHbIX BOSMH. BnuvaHWe  3NeKTPOMarHUTHbIX
N3Mly4YeHUn Ha KuMBble opraHM3mbl. KonebaTenbHblil KOHTYp. [lony4yeHume
3NIEKTPOMArHUTHbIX  KOfiebaHuin. TpvHUMNLI  PaguMoCBA3NM U TeNeBULEHUS.
VHTepepeHLmMs cBeTa. SneKTpoMarHMTHaa npupoja cseta. penomieHmne ceeta.
MokasaTenb npenomneHns. Aucnepcusi ceeta. Lieta Ten. CnekTporpag w
CNeKTpocKon. Tumnbl ONTUYECKUX CNEKTPOB. CrneKTpasbHbIii aHanus. MornoweHme
M UCMNycKaHue cBeTa aToMamu. INMponcxXoXKaeHne NMHenYaTbIX CreKTPOB.

JlemoncTpanum:

OnbIT JpcTea.

MarHnTHoe nosne ToKa.

[leicTBME MarHUTHOIO Mo/ Ha MPOBOAHMK C TOKOM.

Y CTPOWCTBO 3/1EKTPOABUIaTENS.

AneKTpoMarHuTHaa MHAYKLWA.

Mpaswnno JleHua.

CamouHAyKLmA.

[MonyyeHne nepeMeHHOro ToKa npwv BpaLleHN BUTKa B MarHUTHOM MoJe.
YCTpPOCTBO reHepaTopa NOCTOSHHOIO TOKa.
YCTPOICTBO reHepaTopa nepemMeHHOro Toka.
YCTpPOCTBO TpaHcdopmMaTopa.

Mepefaya aNeKTPUYECKOW SHEPTUN.
ANeKTPOMarHUTHble KosiebaHus.

CBOICTBa 3/1IEKTPOMArHUTHbIX BOJH.

MpyHUMN AeACTBUA MUKPOJOHA U rPOMKOrOBOPUTENS.
JlabopaTopHbie padoThI

3yyeHne ABNEHNS 3NEKTPOMArHUTHOM UHAYKL MK

KBAHTOBBIE SIBJIEHUS
Crtpoenne aToma u aToMHOro siipa (14 yacos)

Pafn0oaKkTMBHOCTb Kak CBUAETE/IbCTBO C/IOXHOI0 CTPOEHUs aToMoB. Anb(a-, 6eTa-
N ramma-manydeHms. OnbiTbl  Pesepoppa. ApepHas  Modenb — atoma.
PagnoakTvBHble MpeBpalleHnss aToMHbIX sgep. CoxpaHeHWe 3apsgoBOro U
MacCOBOIr0 Yucen npu AepHbIX peakuusax. Metofbl HabMKOAEHNSA U perncTpalmm
4acTuy, B fAepHON (m3mke. MPOTOHHO-HEWTPOHHAs MoAenb sapa. Pusnyeckuii
CMbIC/1 3aPAL0BOro U MaccoBoro vmcen. Msotonsbl. MpaBuio cMeLLeHns ansa anbga-



n beTa-pacnaga. dHepPruna cBa3M Yactuy B Aape. [deneHve sigep ypaHa. LlenHas
peakuusa. faepHas aHepretTMka. OKOOrMYyeckme npobseMbl paboTbl aTOMHbIX
aNeKTpocTaHumii. [lepuof nonypacnaga. 3akoH paAMOakTMBHOINO —pacnaja.
BnvsHue pagmoakTUBHLIX W3NYYEHWUIA Ha XXMBble OpraHu3Mbl. TepmosigepHas
peakums.

JdeMoHcTpanuu:

Mogens onbiTa Pesepdopaa.
HabntoaeHne TPeKoB YacTuL, B Kamepe BunbcoHa.
YCTPOWCTBO 1 [eNCTBMNE CUETUMKA NOHU3NPYIOLLMX YacTuL,

3JIEMEHTBI ACTPOHOMUM
Crpoenue u 3BoJronus BecesseHHoH ( 10 yacos)
Cocrtas, CTpoeHune 1 nponcxoxkaeHe CoiHeYHOM cucTeMbl. InaHeTbl U Masble
Tena ConHeYyHol cucteMbl. CTpOeHMe, nany4veHmne 1 apontouus ConHua u 3se3a,.
CTpoeHue 1 3Bontoumsa BeeneHHON.

Y4eOHO-TeMaTH4YecKuil IJIaH M0 y4eOHuKY A.B.Ileppimkun, E.M.I'yTHuk
«®Pu3uka. 9 kaace»

Ne | HanmeHoBaHue | Kon-Bo KoHTpo | JlTabopaTopHble paboTb!
n/n | pasgena 4acoB NbHble
nporpammbi paboTbl

1 3aKOHblI 33 1 1
B3aUMOAENCTB
NS N ABUKEHNS
Ten

2 MexaHunyeckue | 18 1 1
KonebaHunsa u
BOJTHbI

3 DnekTpomarHn | 24 1 1
THOe rnose

4 CTpoeHne 14 1
aToma u
aTOMHOrO
Aapa,
Mcnonb3oBaHme
3Heprum
aTOMHbIX a4ep




CTpoeHue n 10
3BO/HOLUNS
BCE/IEHHOM
NToro 99
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