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l. TOACHUTEJNIbHAA 3AIMNMUCKA

Paboyass nporpamma y4yebHoro npegmeta (ganee PI1YT) «®usnka» Ha ypoBHe
OCHOBHOrO 06Lero obpasoBaHusa aAna 7 — 9 knaccos cocTaBfieHa Ha OCHOBE:

1) depgepanbHOro rocyaapcTtBeHHoro obGpasoBaTenbHOro craHpapTa
OCHOBHOro obuwero o6pa3oBaHuA, YyTBepxaeHHoro [lpukazom MuHUCTepcTBa
obpasoBaHns u Haykm Poccunckon ®egepaumm ot 17.12.2010 r. Ne 1897 (c
N3MeHeHNaAMU, BHecCeHHbIMK [lpukazom MuHUCTepcTBa npocBelleHns Poccuinckon
depepaumm ot 18.05.2023 r. Ne 370 "O6 ytBepxaeHun denepanbHou

obpasoBaTenbHom nporpaMmmsl OCHOBHOIO obuero obpasoBaHnga"
(3apernctpupoBaHHoro 12.07.2023 r. Ne 74223);
2) NMpumepHOM OCHOBHOW OOpas3oBaTeNibHOWM MpOrpamMmMbl OCHOBHOIO

obuwero obpasoBaHusA, 0O0OpeHHOM  pelweHneM  defepanbHOro  y4yebHo-
mMeToandeckoro obbeauHeHuss no obwemy obpasoBaHuto (MpoTokon 3acepaHus
depepanbHOro y4yebHo-meTogMYecKoro obbeanHeHnss no obuwiemy obpasoBaHuiO OT
14.04.2023 r. Ne 1/23);

3) Mopsagok paspabotkm u cTpyktypa PIIYIT BbligepXaHbl B CTPOromM
cooTBeTCTBUM C TpeboBaHusaMn [lonoxeHnsa o paboyen nporpamme y4ebHOro
npeameta (ProC) MbOY «OOLW» a. leHncoska.

Pabouyas nporpamma y4yebHoro npegmeTta «®Pusmka» peanusyeTcs C
NCrnonb3oBaHMEM Y4YeOHOo-meTOoAM4YecKoro Kommnnekra «®Pusumka, 7-9», aBtop A.B.
MepblWKMH, pekoMeHgoBaHHOro MwuHucTepcTBOM obpasoBaHus U Hayku Poccuiickon
depepaumm kK McnonbL3oBaHMio B 06pas3oBaTenbHOM NpoLecce.

Llenamu nayyeHns yyebHoro npeameta «dusmka» Ha ypoBHE OCHOBHOrO obLuero
obpasoBaHua ABNAOTCS:

* (hbopmMmpoBaHme LEeSTOCTHON Hay4YHOM KapTUHbI MUPa;

* [MOHMMaHve BoO3pacTaloWen ponn eCTEeCTBEHHbIX HayK W Hay4dHbIX
nccnegoBaHNin B COBPEMEHHOM MMpe, MOCTOAHHOrO npolecca 3BOSIOLMUM Hay4YHOro
3HaHUSA, 3HAYUMOCTU MEXAYHAPOAHOr0 Hay4YHOro COTPYAHNYECTBA;

* OBNageHne HayyHbIM MOAXOAOM K peLleHUIo pasnuyHbIX 3agav;

* OBnageHne ymeHnaMn OpPMyNMpoBaTb MNOTE3bl, KOHCTPYMPOBATb,
NPOBOAUTL AKCNEPUMEHTLI, OLLEHNBATL MOSyYeHHble pe3ynbTaThl;

* OBMageHne yMeHMeM COMoOCTaBMATb IKCMNEepUMEHTarnbHble U TeopeTuyeckue
3HaHUS C OOBEKTUBHBIMU PeanuaMm XXU3Hu,

* OCO3HaHWMe 3HaYUMOCTU KOHLENUUN YCTOMYMBOIrO pasBuUTUS;

* dopMmupoBaHMe yMeHun 6e3onacHoro u 3GPEPEKTUBHOMO WCMNOMb30BaHMS
nabopatopHoro o6opyooBaHUSA, MPOBEOEHUS TOYHbIX W3MEPEHUn W afgekBaTHOW
OUEHKM MNOMy4YeHHbIX pes3ynbTaToB, MNpeacTaBNeHus HayydHo OBOCHOBaHHbIX
apryMeHTOB CBOMX AOEWCTBWUA, OCHOBAHHbLIX Ha MEXNpeaMEeTHOM aHanuse y4eOHbIX
3agau.

HocTuwkeHune aTux uenen obecnevmBaeTcs peLleHnemM creaywmx 3apay:

* (bopMmmnpoBaHMe MpeacTaBleHNN O 3aKOHOMEPHOW CBA3M U MO3HABAEMOCTU
ABMEHU Npupoabl, 06 06BEKTUBHOCTU HAayYHOrO 3HaHWS; O CUCTEMOOBpa3yoLen ponu
PU3MKM Ons pasBUTUA OPYrMX eCTECTBEHHbIX HayK, TEXHUKU U TEXHOMOIMMW; Hay4HOro
MUPOBO33PEHNA  KaK pesynbTata MU3Yy4YeHUd OCHOB CTPOEHMst MaTepum WU
dyHOaMeHTarnbHbIX 3aKOHOB (PU3UKY;

* (bopMUMpOBaHME NepBOHaYasibHbIX NPeaCcTaBneHnn O PU3NYECKON CYLLHOCTU
ABNEHUA NpuUpoabl (MeXaHU4eCcKUX, TEensnoBbIX, 3MNEKTPOMArHUTHbIX W KBAHTOBbIX),
BMaax matepun (BeLlectBo U norne), ABMXEHUN Kak cnocobe CcylecTBOBaHUS MaTtepuu;
YCBOEHME OCHOBHbIX MOEN MeXaHWKW, aTOMHO-MOSEKYNSPHOrO YYeHUs O CTPOeHun
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BelWwecTBa, 9JfIEMEHTOB 3MEKTPOAMHAMUKM U KBAHTOBOWM  (OM3MKW; OBrageHue
NMOHATMMHBIM annapaToM U CUMBOJSIMYECKUM A3bIKOM PUIMKMU;

* NpuobpeTeHne onbiTa NPUMEHEHUS HAaYYHbIX METOAOB NO3HaHUSA, HabnoaeHns
PU3NYECKNX  SABMEHMIA, NPOBEOEHMST  OMbITOB, MPOCTbIX  3KCNEepUMEHTalbHbIX
nccnegoBaHnn, NPAMbIX U KOCBEHHbBIX M3MEPEHUM C UCMONb30BAaHMEM aHariOroBbIX U
LUMGPOBLIX U3MEPUTESNbHBIX MNPUOOPOB; MNOHUMaHME HEU3BEXHOCTU MOrpeLLIHOCTEN
NoBbIX N3MEPEHWUI;

* MOHMMaHME (U3NYECKMX OCHOB W MPUHUMNOB AencTBus (paboTbl) MaLMH ©
MEXaHU3MOB, CPeACTB NepeaBMXeHUst U CBA3KN, ObITOBbIX NPUOOPOB, NPOMbILLNEHHbIX
TEXHOSIOrMYECKNX MPOLECCOB, BIMSIHUSE UX Ha OKPYXaloLWlyl cpeay; OCO3HaHue
BO3MOXHbIX NPUYMH TEXHOTEHHbIX W 3KONOMMYECKMX KaTacTpod;

* OCO3HaHMEe HeobBXOAUMOCTU NPUMEHEHUS OOCTUXKEHUA (DU3UKU U TEXHOSOrMI
OS5 pauMoHarnbHOro Npupoaonofib3oBaHus;

* OBMnagieHMe ocHoBamMun 6€e30MacHOro WCNONb30BaHUS ECTECTBEHHbIX U
MCKYCCTBEHHbIX 3NIEKTPUYECKMX U MarHUTHbIX NOSIEN, ANEKTPOMArHUTHbIX N 3BYKOBbIX
BOJIH, €CTECTBEHHbIX U MCKYCCTBEHHbIX MOHU3NPYHOLLMX U3NyYEHUN BO mnsbexaHue umx
BpeOHOro BO34ENCTBUSA HA OKPYXXatoLLyo cpealy U OpraHM3M YenoBeka;

* pa3BUTME YMEHUHA NMaHMPOBaTb B MOBCEOHEBHOM XXW3HW CBOW OEUCTBUSA C
NPUMEHEHNEM  MOMYYEHHbIX 3HAHWW  3aKOHOB  MEXaHWKW,  3NeKTPOLAMHAMUKM,
TEPMOAMHAMMKM M TEMMOBbIX ABMEHNN C LIENbI0 cOepexeHnsa 340p0BbS;

* dopmMMpoBaHMe NpeacTaBneHMn O HepaumoHarbHOM  UCMOSb30BaHUN
NPUPOAHbIX PECYPCOB WU 3HEPruu, 3arpsi3HeHMM OKpyXalLllen cpedbl Kak crnencrave
HecoBepLleHCTBa MaLllNH U MEXaHU3MOB.

Y4ebHbIn npegMeT «dPunsnka» kak YacTb NnpegmMmeTHon obnactn « EctecTBeHHO-
Hay4Hble NpeaMeTbl» U3y4yaeTCHa Ha YPOBHE OCHOBHOrO obulero obpasoBaHus B
KayecTBe obsizaTenbHoro npeameTa B 7 — 9 knaccax.

HopmaTuBHbIN Ccpok peanu3auum PI1YI Ha ypoBHe OCHOBHOro obuiero
obpasoBaHusa coctaBnseT 3 roga. Obwee kKONMYECTBO Y4eOHbIX YacoB Ha M3y4veHue
yyebHoro npegmeta «Pusmka» B 7 — 9 knaccax coctasnset 204 yacos.

PacnpedeneHue y‘-l96Hle 4acoe o Kiiaccam

Knacchbl HepenbHoe Konun4yecTtBO Konu4yecTtBo 4acos
pacnpegeneHune y4yebHbIX Hegenb no rogam obyyeHus
y4yeOHbIX YacoB

7 knacc 2 34 68

8 knacc 2 34 68

9 knacc 2 34 68

Mmoeo: 204

[l. MMTAHUPYEMBIE PE3YNNIbTATbl OCBOEHUA YYEBHOIO MPEOMETA
«PU3UKA»
N3yyeHne r3nKn Ha ypOBHE OCHOBHOrO obLuero o6pasoBaHNsA HaMpaBieHO Ha

OOCTMXXKEHNE TJNMYHOCTHbIX, MeTanpeaMeTHbIX W NpeaMeTHbIX 0bpasoBaTenbHbIX
pesynbTaToB.
B pesynbtate mn3ydeHunss omsnkn Ha ypoBHE OCHOBHOro obuiero obpasoBaHus y
obyuyatowierocst 6yoyT coopMUpoOBaHbI CneayoLwmne NIMYHOCTHbIE pe3ynbTaThl B YaCTU:
e 1) naTpnoTMYECKOro BOCNUTaHUSA:
e [] NposIBNIEHME WHTEpeca K MUCTOPUM N COBPEMEHHOMY COCTOSIHUKO POCCUCKOWN
JPM3NYECKON HAYKK;
e [] UEHHOCTHOE OTHOLLUEHMNE K AOCTMKEHNAM POCCUNCKNX YHEHDBIX-(ON3NKOB;
e 2) rpaxAaHCKOro u AyXoBHO-HPaBCTBEHHOro BOCNUTaHUA:




'] TOTOBHOCTb K aKTMBHOMY y4yacTuio B O6CyXaeHun OOLLEeCTBEHHO 3HAYUMbIX W
3TNYeCKMX npobnem, CBSA3aAHHbLIX C MNPaKTUYECKUM MNPUMEHEHUEM [OOCTUXKEHUN
du13KKN;

] OCO3HaHWe BaXHOCTU MOPASbHO-3TUYECKUX MNPUHUUMNOB B OeATeNbHOCTH
YYEHOrO;

3) acTeTU4eCKOro BOCNUTaHUA:

(] BOCNpUATME OCTETUYECKUX KayeCcTB (U3MYEeCKOM Haykn: e€ rapMOHUYHOro
NOCTPOEHUS, CTPOroCTU, TOYHOCTU, NTAKOHUYHOCTN;

4) LEHHOCTU Hay4YHOroO NO3HaHUA:

'] OCO3HaHWe LIEHHOCTU (PU3NYECKOM HayKM KakK MOLLHOrO WHCTPYMEHTa NO3HaHWUS
Mupa, OCHOBbI Pa3BUTUS TEXHOMNOMIN, BaXKHENLLEN COCTaBNAKOLLEN KYNbTypbl;

] pasBuTME HayyHOM nOO3HATENbHOCTM, MWHTEpeca K uccnenoBaTenbCKom
AEeATeNnbHOCTY;

5) hbopmupoBaHus KynbTypbl 340POBbSA U IMOLIMOHaNbLHOro 6narononyyums:

] OCO3HaHuMe UueHHoCTM ©BesonacHoro obpasa XW3HW B COBPEMEHHOM
TEXHOMOrMYEeCKOM MUpe, BaXHOCTM npasBun  6e3onacHOro noBedeHWs  Ha
TpaHcnopTe, Ha pJoporax, C 3feKTpUYeckMm W TennoBbiM obopygoBaHMEM B
AOMaLLHUX YCNOBUSAX;

1 chOpMUPOBAHHOCTb HaBblka pedriekcun, NpusHaHne CBOEro rnpasa Ha OWnbKy 1
TaKoro e npasa y ApYyroro 4enoseka;

6) TpyAOBOro BOCNUTaHUA:

(]  aKTMBHOE Yy4yacTue B peLleHUN npakTuyeckux 3agady (B pamMKax CeMbM,
obpasoBaTenbHON OpraHu3auum, ropoga, Kpasi) TEXHOSIOrMYECKOW U coumarbHON
HanpaBfiEHHOCTH, TPEOYIOLWNX B TOM YnCIie N (PU3NYECKNX 3HAHUN;

[] MHTepec K NPaKTU4eCKOMY U3y4YeHUto Npodeccnin, CBA3aHHbIX C (PU3NKON;

7) 3KONOrn4YecKoro BOCNuUTaHus:

] opyeHTaumnsa Ha NpUMeHeHne PU3nYecKknxX 3HaHUN 4N pelleHna 3agad B obrnactu
oKpy)XatwLwen cpeabl, NAaHUPOBaHUA TMOCTYNKOB M OUEHKU WX BO3MOXHbIX
nocneacTBun O51s OKpyXatoLen cpeapbl;

1 ocosHaHve rnobanbHOro xapakTepa 3KONormyecknx npobrnem un nytem ux
peleHus;

8) aganTaumm K U3MEeHSALWMMCH YCITOBUAM COLManbLHON U NPUPOAHON cpeAabl:
"] noTpebHOCTb BO B3aMMOAENCTBUWN NPWU BbINOMHEHUU UCCE0BaHUA U NPOEKTOB
U3n4eCcKor HanpaBneHHOCTN, OTKPLITOCTb OMbITY U 3HAHUAM LPYIuUX;

7] NOBbILEHNE YPOBHS CBOEN KOMMNETEHTHOCTU Yepes NPakTUYECKYo OeATEeNbHOCTb;
1 noTpebHOCTb B (POPMUPOBAHMM HOBbIX 3HAHUK, B TOM 4ucrie opmynupoBatb
naeuv, NOHATUSA, rnoTesbl O punsndecknx obbekTax n ABNEHUSX;

] oCO3HaHue OeduuUnTOB COOCTBEHHLIX 3HaHWA N KOMMNETEHTHOCTEN B obnactu
doun3uKm;

"] nnaHnMpoBaHWe CBOEro pa3BuUTUsS B NpnobpeTeHnn HOBbIX PU3NYECKMUX 3HAHUN,

(] CTpemrneHne aHanuMaMpoBaTb U BbISIBASATb B3aUMOCBA3 Npupoabl, obliectsa u
9KOHOMMKM, B TOM YMCIIE€ C UCMONb30BaHNEM (PU3NYECKUX 3HAHWUN;

] OueHKa CBOMX OEVCTBUN C YHETOM BIIMSIHUS HA OKPYXKaloLLyto cpealy, BO3MOXHbIX
rnobanbHbIX NOCNeACTBUN.

METAMNPEOMETHbIE PE3YJIbTATbDI



B pesynbTate ocBoeHMs nporpamMmmbl Mo OU3NKE HA YPOBHE OCHOBHOroO 06LLEero
obpasoBaHna y obyvawouweroca 6yayt cdhopmupoBaHbl  MeTanpeAMeTHble
pe3ynbTaTbl, BKOYaloLMe MO3HaBaTeNbHbIE YHMBepcasbHble y4ebHble OencTBuS,
KOMMYHUKaTUBHbIE yHMBepcarnbHble y4ebHble AencTBuS, perynsiTuBHble
yHMBepcarbHble y4ebHble 4eNcTBuUS.

Mo3HaBaTenbHbIe yHUBepcalbHble y4ebHble AeicTBUA

Ba3oBble nornyeckue oeUcTBUA:

BbISIBMATb M XapaKTepu3oBaTb CyLLECTBEHHbIE NMPU3HaKN OOBHEKTOB (SBMEHNN);
yCTaHaBnMBaTb CYLLECTBEHHbIN MPU3HaK Knaccuduvkaumm, OCHOBaHMSA And
0606LLEHNA N CpaBHEHWS;

BbISIBNATb 3aKOHOMEPHOCTM M MPOTMBOPEYMS B paccMaTpuBaeMblX doakTax,
AaHHbIX N HAOMIOAEHUAX, OTHOCALLMXCS K (PUINYECKUM SBMEHUSAM;

BbIABNATb  MPUYMHHO--CIEACTBEHHbIE CBSA3W MpU  U3ydeHUn PU3INYECKNX
ABNEHUA N NPOLECCOB, AenaTb BbiBOAbI C MCMOMb30BaHNEM LEAYKTUBHbBIX U
WHOYKTUBHBIX ~ YMO3aKMIOYEHUR, BbiABUraTb rMNOTE3bl O B3aMMOCBA3SX
U3NYECKNX BENNYNH;

CaMOCTOATENbHO BbIOMpaTh crnocob pelleHnsa yvyebHon cumsnyeckon sagayu
(CpaBHEHME HECKONbKNX BapMaHTOB peLueHus, Bbibop Hanbonee noaxoasiiero
C Y4ETOM CaMOCTOATENbHO BbIAENEHHbIX KPUTEPUEB).

Ba3oBble uccnegoBaTenbCckue 4eUCTBUA:

NCNonb30BaThb BONPOCHI Kak NCCeaoBaTENbCKUN MHCTPYMEHT NO3HAHUS;
NpPOBOAUTbL MO CaMOCTOATENIbHO COCTaBfIEHHOMY MfaHy OnMbIT, HECIOXHbIN
PM3NYECKMI IKCMEPUMEHT, HEDONbLLIOE NccnenoBaHne OU3NYECKOro ABMEHNS;
oueHMBaTb Ha NPUMEHMMOCTb U JOCTOBEPHOCTb MH(pOpMaLMIO, NONYyYEHHYIO B
X0[4e MCCcrneaoBaHus UM SKCNEPUMEHTA;

camMoCToATENbHO hopMynmMpoBaTb 0000LLEHNA M BbIBOAbI MO pesynbTaTam
npoBeAEHHOro HabnaeHus:, onbiTa, UCCNea0OBaHUS;

NPOrHo3npoBaTb BO3MOXHOE AarnbHenee pasButne puanyecknx npoLeccos,
a Takke BblaBUraTb NpPeanonoXeHns ob MxX pasBUTUM B HOBbLIX YCIOBUSAX U
KOHTEKCTax.

Pa6oTa ¢ nicpopmaumen:

NPUMEHATb Pa3fuyHble MeToAbl, WHCTPYMEHTbl M 3anpocbl MpU MNoucke |
oTbope WHpopMaunMm wNU [aHHbIX C YYETOM NPEASIOKEHHON Yy4ebHON
domsndeckomn 3agayu;

aHanuampoBaTb, CUCTEMATU3MPOBaTb W MHTEPNpeTUpoBaTb MHGOPMaLMIO
pasnU4YHbIX BUOOB 1 (hOpM NpeacTaBeHuns;

CaMOCTOATENBbHO  BblOMpaTb  onTMManbHylO  (bopMmy  npenctaBreHus
MHOpPMaUUN U UNMKIOCTPUPOBATL peLlaeMble 3a4a4vn HECMOXHbBIMU CXemMaMu,
anarpaMmmamm, MHOW rpadnKom U UX KOMBUHaLNSMN.

KOMMYHMKaTMBHbIe YHUBepcarnbHble yqe6|-|b|e AencTBuUs:

B XoAe o6cyaeHusi ydebHoro matepuana, pe3ynbTtaToB nabopaTopHbix paboT
M NPOEKTOB 3adaBaTb BOMPOCHI MO CyLIecTBy o6cyXOaeMon Tembl U



BbiCKa3blBaTb WOEW, HaLENeHHble Ha pelleHne 3agjayv u noaaep:kaHue
bnaro)enaTtenbHOCTU OOLLEHUS;

COMOCTaBMATb CBOM CYXOEHUS C CYXXOAEHUSMW OpYyrnx y4acTHMKOB Auarnora,
obHapyXuBaTb pasnuyme n CXoaCcTBO NO3NLNNA;

Bblpa)kaTb CBOK TOYKY 3PEHUS B YCTHbIX N MUCbMEHHbIX TEKCTAaX;

nybrnvMyHO npeacTaBnsaATb pes3ynbTaTbl BbIMNOSIHEHHONO (PM3MYECKOro OnbiTa
(3KcnepumeHTa, nccneaoBaHusl, NpoekTa);

noOHMMaTb M MCMNOMb30BaTb MpPeuMMyLlecTBa KOMaHAHOM WU WHOMBUAOYaNbHON
paboThbl NPU PELLEHNN KOHKPETHOM bmM3n4eckon Nnpobremsi;

NPUHUMATb LIENU COBMECTHOW OeATENbHOCTU, OpraHM3oBbIiBaTb OEWACTBUSA MO
€€ [OOCTWXKEHMIO: pacnpedenatb ponu, obcyxaaTb npouecchbl U pesynbTathl
COBMECTHOM paboTbl, 0600LLaTh MHEHUS HECKOSBbKUX NIOAEN;

BbINOSIHATL CBOK 4acTb paboTbl, AOCTUras KavyeCTBEHHOro pesynbtata no
CBOEMY HanpaBNeHW0 U KOOPAWHWPYS CBOM LEWCTBMA C OPYrMMM YneHamu
KOMaHAbl;

OL€eHMBaTb KayecTBO CBOEro Bkraga B OOWWMIA NPOAYKT MO KpUTEPUSM,
CaMOCTOATENBHO COOPMYNIMPOBAHHBIM Yy4aCTHUKaMN B3aMMOOENCTBUS.

PerynaTuBHble yHuBepcarnbHble y4eOHble AeNCTBUS

CamoopraHunsauus:

BbISIBMSATb NPOOMNEMbl B XU3HEHHbIX U y4ebHbIX cuTyaumax, Tpebyrowmx ons
peLleHnsa PU3n4ecKknx saHaHn;

OpPUEHTNPOBATLCSH B PasnuYHbIX  noaxogax  NPUHATUA peLleHni
(vHOMBMOyanbHOe, MNPUHATUE pelleHns B rpynne, MPUHATUE peLLeHni
rpynnown);

CaMOCTOATENbHO COCTaBMATbL anropuTM pelleHus Ou3n4eckon 3agaym unu
nnaHa wuccrnedoBaHUs C YYETOM UMEKOLLMXCA PecypcoB M COBCTBEHHbIX
BO3MOXXHOCTEWN, apryMeHTMpPOBaTh NpeanaraeMble BapuaHTbl PELLUEHWI;
aenatb BblI6op M 6paTb OTBETCTBEHHOCTb 3a peLUeHue.

CaMOKOHTpo.I'Ib, 3MOLMOHANbHbIN UHTENNEKT:

AaBaTb afeKBaTHYHO OLIEHKY CUTyauun u npegnaraTb NnaH €€ N3MeHeHus;
00BbACHATD NPUYNHBI AOCTMXEHUS (HepgocTMXKEHMSA) pe3ynbTaToB
AEeATENbHOCTU, JAaBaTb OLIEHKY NMPUOOPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb (B TOM YMCNE B XOL BbIMOJSTHEHUS
hn3nYECKOro nccneaoBaHns UM NPOEKTa) Ha OCHOBE HOBLIX OOCTOATENLCTB,
N3MEHMBLLMXCS CUTYaLMI, YCTAHOBMEHHbIX OLLUMOOK, BO3HMKLLMX TPYLHOCTEN;
OLEHMBaTb COOTBETCTBUE pe3dynbTaTa Lienv 1 YCroBUsMm;

cTaBuTb cebsi Ha MecTo Apyroro YyenoBeka B XoAde cropa uUnu AUCKYCCUMM Ha
Hay4Hyl0 TEMY, NOHUMaTb MOTUBbLI, HAMEPEHMUS U NTIOTUKY APYroro;

npu3HaBaTb CBOE MpaBO Ha OLIMOKY Npu peleHnn husnvecknx 3agad unm B
YTBEPXOAEHMAX HA HAY4YHble TEMbI U TaKOe e NpaBo ApPYroro.

NMPEOMETHbIE PE3YJIbTATbI



K koHuy oby4yeHunss B 7 knacce npegmeTHble pesynbTaTtbl HA 6a30BOM ypoBHe
[OIMKHbI OTpaXaTb CHOPMUPOBAHHOCTL Y 0ByYaloLMXCS YMEHUIA:

NCNOMb30BaTb MOHATUS: (PUNYECKME N XUMUYECKME SABMNEHUs, HabnwogeHue,
9KCNEepUMEHT, Mofernb, runotesa, eauvHuubl (OU3NYECKUX BeSMYMH, aToM,
MOneKyrna, arperatHble  COCTOAHWA  BewlecTBa  (TBEpAoe,  XuAKoe,
razoobpasHoe), MexaHn4yecKoe [OBMXKEHWE (paBHOMEPHOE, HepaBHOMEpPHOE,
NPAMOSIMHENHOE), TPaeKkTopusi, paBHOLEWCTBYyKOLWAa cuna, aedopmauus
(ynpyras, nnactnyeckas), HeBeCOMOCTb, coobLuatoLmecsa cocyapl;

pasnuyaTtb sBneHusa (ouddysusi, TEennoBOe [OBMXEHWE 4YacTul BeLlecTBa,
paBHOMepHOe OBWXKEHKe, HepaBHOMEpPHOEe OBWXEHNe, NHepuus,
B3auMOAENCTBME TeN, paBHOBeCWe TBEPAbIX Tesl C 3aKpernnéHHOW OcCblo
BpallleHns, nepegadva AaBneHus TBEPAbIMU Tenamu, XUAKOCTAMU U ra3amu,
atMocdepHoe [aBrieHue, nnaBaHue Ten, npeBpaLleHns MexaHU4ecKomn
9HEprun) no OMNUCaHMI0 KX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OMNbITOB,
AEMOHCTPUPYIOLLNX AaHHOEe husndeckoe sBrieHueE;

pacnosHaBaTb MNPOSBIEHNE N3YYEHHbIX (PU3NYECKNX SBMEHUN B OKPYXKatoLeMm
Mupe, B TOM 4ncne dusmyeckne sIBeHna B NpuMpoae: npumepbl ABMKEHNSA C
PasfnMYHbIMN CKOPOCTSIMM B KMBOW U HEXMBOW npupoae, OEeWCTBME CUIbl
TPEeHUs B NpUpPOAE U TEXHUKE, BINAHME aTMOCHEPHOro LaBfieHuUs Ha XXUBOKU
opraHu3m, nnaesaHue pblb, pblyarn B Terne 4venoBeka, Npu 3TOM NepeBoaUTb
NpaKkTU4eCcKylo 3agjadvyy B Yy4ebHyk, BbIAENATb CyWECTBEHHbIE CBOWCTBA
(Npu3Hakn) PU3NYECKUX SABIIEHUN,

OnnCbIBaTb M3YyYEeHHble CBOWCTBA Ten W u3mMyeckue sBreHusi, MUCNonb3ys
dmamyeckme BenNUUUHbI (Macca, o6bEM, NMAOTHOCTbL BellecTBa, BpeMs, NyThb,
CKOPOCTb, CpefHss1 CKOPOCTb, CUna ynpyroctu, cuna TsKeCcTun, Bec Tena, cuna
TPpeHWA, aaBneHue (TBEPAOro Tena, XUAKOCTW, rasa), BbiTankuparwoLwas cuna,
MexaHu4deckas paboTa, MOLLHOCTb, MEeY0 CUibl, MOMEHT CUMbl, KOIMDULMEHT
NosIe3HOro OenCTBUA MEXaHN3MOB, KMHETUYECKAa U NoTeHUuManbHasa aHeprus),
npy ONUCaHMN MNPaBWUMBHO TPAKTOBaTb (IU3NYECKUMA CMbICIT WUCMONb3yeMbIX
BENMUYNH, MX OOO3HA4YeHUs WU eauHULbl (PU3NYECKMX BENUYMH, HaAXOOUTb
dopMynbl, CBA3bIBAKOWME AOaHHYIO (U3NYECKYID BENUYUHY C  OPYrvMu
BENUYMHAMUN, CTPOUTb rPadUKN  U3YYEHHbIX 3aBUCUMOCTEN (PUNYECKUX
BESINYMH;

XapakTepu3oBaTb CBOWCTBa Ten, U3NYECKNe SBMAEHUA U MPOLECCHI,
Mcnonb3ysa npasunia cnoxeHusi cun (BAoSb 04HOM NPSAMOK), 3aKoH [Nyka, 3aKkoH
Mackans, 3akoH Apxumega, nNpaBuno paBHoBecus pblyara (6noka), «3omnoToe
npaBuno» MeEXaHWKW, 3aKOH COXPaHEHUs] MEXaHWYECKOW 3HEepruun, npu 3Tom
AaBaTb  CrOBECHYyO  (DOPMYSIMPOBKY  3akoOHa W 3anucbiBatb  €ro
MaTemMaTU4eCcKoe BblpaXXeHUe;

00BbACHATL (pr3nyeckue SBNEHNS, NpoLLecChl U CBOMCTBA TeN, B TOM YMChe U B
KOHTEKCTEe CUTyauun MpaKTUKO-OPUEHTUPOBAHHOIO XapakTtepa: BbISABNATb
NPUYNHHO--CNEACTBEHHbIE CBSA3U, CTPOUTb OOBbACHEHME Mn3 1-2 forMyeckmx
laroB C onoporM Ha 1-2 U3y4YeHHbIX CBOWCTBA (OU3NYECKUX SBIEHUN,
JoM3MYECKMX 3aKOHa UIM 3aKOHOMEPHOCTN;

pewaTtb pacyéTHble 3agaun B 1—-2 OEeNCTBUS, UCNOSb3Ys 3aKOHbl U (OOPMYIbI,
cBA3blBalOWMNE Pu3nyeckme BENUYUHLI: HA OCHOBE aHanuia ycnosus 3ajayu
3anucbiBaTtb KpaTkoe YycroBue, MNoACTaBNATb (puandeckue BennyMHbl B
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dopmynbl U NPOBOAUTbL  Pacyé€Tbl, HaxXOAWTb CMpPaBOYHbIE [aHHble,
HeobxoguMble ONs pelleHns 3agad, OueHnBaTb PeanmucTUYHOCTb NOSTyYEeHHOM
dom3n4eCcKon BENNYMHDI;
pacrno3HaBaTb NPoGMnemMbl, KOTOPbIE MOXHO pPeLlnTb Npu NOMoLLM OU3NYECKNX
MeTOoAO0B, B onncaHum nccnegoBaHus BblOENATb nposepsiemoe
npegnonoxeHue (rmnoTesy), pasnuyatb U UHTEPNPETMPOBATb MNOSTYYEHHbIN
pesynbTaT, HaxoauTb OWMOKM B Xo4e onbiTa, Aenatb BbIBOAbl MO €ro
pesynbTaTtaw;
NpPOBOAUTL OMbITbl MO HabGNAEHUIO (PU3NYECKUX ABMEHUIA UNN PU3UYECKUX
CBOWCTB Ten: opMynuMpoBaTb MpOBEpPHAEMbIE MPeAnosioXeHnsa, cobupaTb
YCTaAHOBKY W3 MpeanoXeHHOro obopyaoBaHus, 3anucbiBaTb XOA4 OnbiTa U
dopmynmnpoBaTh BbIBOAbI;
BbIMONHATL NPSMbIE U3MEPEHUSI PACCTOAHNSA, BPEMEHU, Macchl Tena, o0bEma,
Cunbl U TeMnepaTtypbl C UCNONb30BaHMEM aHanoroBbIX U LMGpPoBbIX Npnbopos,
3anucbiBaTb MokasaHust npubopoB C Yy4€TOM 3afaHHOM  abCONOTHOM
NOrpeLLIHOCTN N3MePEHUN;
NpPoOBOANTL UCCNeoBaHWE 3aBUCMMOCTU OAHOW (OU3NYECKON BESIMYMHBI OT
APYroln C WUCMOfb30BaHMEM MNPAMbIX WU3MEPEHUA  (3aBUCMMOCTM  NYTU
paBHOMEPHO ABWXYLLErocs Tena oT BPEMEHU OBWXEHUSA Tena, CUibl TPEHUS
CKONMbXEHNA OT Beca Tena, KayectBa 00OpaboOTkM MNOBEPXHOCTEN Ten W
HEe3aBMCUMOCTU CUNbl TPEHUs OT nowanan COMPUKOCHOBEHUSI Temn, Cunbl
YyNpyroctm OT YASIMHEHUSA TMPYXWHbI, BbITankupawwen cunbl OT 0b6bEMma
NOrpPy>KEHHOW YacTu Tena M OT MIIOTHOCTU XUOKOCTU, €€ He3aBUCMMOCTU OT
NNOTHOCTU Tena, OT rMybuHbl, Ha KOTOPYH TMOrpyXeHo Teno, YCroBui
nnaBaHWA Tesi, YCNoOBUM paBHOBECUS pbldara M 6nokoB), y4yacTBoBaTb B
nnaHMpoBaHMM y4yebHOro uccregoBaHunda, cobupaTb YCTAHOBKY W BbINOSTHATb
N3MeEpeEHNd, crnenys MnpeasioXeHHOMY MnaHy, UKCMpoBaTb pe3ynbTaTbl
NOSTlY4EHHON 3aBUCUMMOCTU (OU3MYECKUX BENWYMH B BUAE NPEeanoXeHHbIX
Tabnuy n rpacukos, AenaTtb BbIBOAbLI N0 pe3ynbTaTaM UCCreaoBaHuUs;
NPOBOOUTbL KOCBEHHble U3MepeHUss PU3MYECKUX BenuYMH  (NIOTHOCTb
BeLeCcTBa XMUAOKOCTU N TBEPLOro Tena, cuna TPEeHUs! CKOMbXEHUs, JaBneHue
BO3Ayxa, BblTankmBaroLwas cuna, JenCcTByoLast Ha NOrpy>XEHHoe B XUAKOCTb
Teno, KoapuUMEHT NOME3HOro AENCTBMS MPOCTbIX MEXaHM3MOB), Creays
NpeanoXeHHOM WHCTPYKUMW: NPU  BbINOSIHEHUM  U3MEpPEHnn cobupaTb
3KCNepUMEHTasbHY YCTAaHOBKY N BbIYMCIIATL 3HAYEHNE NCKOMOW BESNTUYUHBI;
cobniogatb npaBuna TeEXHUKM GesonacHocTM npu paboTe ¢ nabopaTopHbIM
obopynosaHuewm;
yKasbiBaTb NPUHUMNbI AENCTBUS NPMOOPOB N TEXHUYECKUX YCTPOWCTB: BECHI,
TEpMOMETP, AMHaMoMeTp, coobuiatowmecs cocyabl, ©GapomeTp, pblvar,
NOABWXHbBINA N HENOABWXHbLIN O610K, HAKMOHHAs NNTOCKOCTb;
XapakTepu3oBaTb NPUHUUMNbI OENCTBUSA U3YYEHHbIX NMPUOOPOB N TEXHUYECKNX
YCTPOWCTB C ONOPON Ha MUX ONUCaHUA (B TOM Yucne: NOSLNMHUKKN, YCTPOMUCTBO
BOOONPOBOAA, MMAPaBNYECKMIA NPecc, MaHOMETP, BbICOTOMEpP, MOPLLUHEBOW
Hacoc, apeoMmeTp), UCNOMb3ys 3HaHWUS O CBOMCTBaX (PUBNYECKUX ABMNEHUN U
HeobGxoaumble hmanyeckmne 3akoHbl U 3aKOHOMEPHOCTY;
npuBOAUTL NpUMepbl (HaxoauTb WMHOPMaUMIO O NpuMepax) NPaKTU4ECKOro
NCnonb3oBaHNa  PU3NYECKMX 3HAHUW B MNOBCEOHEBHOW  XWU3HM  OnA
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obecneyveHuns GeszonacHocTn Npu obpaweHun ¢ npubopamm N TEXHUYECKUMMU
YyCTPOMCTBaMUN, COXPaHEHUsI 340POBbA U COBNIOOEHUA HOPM 3KONOrMYECKOro
noBeJeHUs B OKpyxatoLen cpeae;

e OCYLLEeCTBNATb OTOOP MCTOYHUKOB MHpOpMauun B VIHTEpHETE B COOTBETCTBUM
C 3aZaHHbIM MOUCKOBbLIM 3arnpoOCOM, Ha OCHOBE MMEILUXCA 3HAHUA U NYTEM
CPpaBHEHNSA pPasfnU4YHbIX WCTOYHWKOB BbIAENATb WHGOPMaUuio, KoTopas
ABMSETCA NPOTUBOPEUMBOM UNN MOXKET ObiTb HE4OCTOBEPHOW;

e 1CNOMb3oBaTb MNPWU BbIMNOMHEHUN YYEOHbIX 3afaHuA  HayYHO--NMONYNAPHYLO
nutepatypy (u3an4eckoro copep)kaHusi, CrnpaBoOYHble MaTepuarnbl, pecypcbl
cetm  WHTepHeT, BnageTb MNpMEMaAMM  KOHCMEKTUPOBAHUA  TEKCTa,
npeobpasoBaHusa nHopmaummn N3 0gHOM 3HaKOBOW CUCTEMbI B OPYTYIO;

e co3gaBaTb COOCTBEHHbIE KpaTKMe MUCbMEHHbIE W YCTHble COOOLLEHNa Ha
OCHOBE 2—3 UCTOYHUKOB MHOopMaLmn U3NYECKOro CoaepKaHus, B TOM Yucre
ny6nmMyHO genatb KpaTkune coobLueHnst 0 pedynbTaTaxX NPOEKTOB Mn y4ebHbIX
nccrnegoBaHMn, NpyM 3TOM rPAMOTHO MCNOMb30BaTb U3YYEHHbIN MOHATUMHBIN
annapart Kypca 13unKK, CONPOBOXAATb BbICTYNNEHNE Npe3eHTaunen;

e pu BbINOSIHEHMN Y4YEDBHBLIX NPOEKTOB W WUCCNegoBaHWA pacnpenenstb
006513aHHOCTK B rpynne B COOTBETCTBUMN C NOCTABMEHHbIMUM 3a4a4vamMu, cnegutb
3a BbINOMIHEHMEM NnaHa [OeWcTBUIW, adekBaTHO oOLeHMBaTb COOCTBEHHbLIN
BKNag B  [OeATenbHOCTb  [pynnbl, BbiCTpaMBaTb  KOMMYHWKaTUBHOE
B3aMMOOEeNCTBUNE, yUNTbIBAs MHEHNE OKPYXKatoLLNX.

K koHUy obyyeHus B 8 knmacce npegmeTHble pesynbTaTbl Ha 6Ga3oBOM YpOBHE

AOJDKHbI OTpaXkaTb COPMUPOBAHHOCTL Y 0ByYaloLMXCA YMEHWIA:

e 1CNOMb30oBaTb MOHATUSA: Macca W pasMepbl MOSEKYN, TEMSIOBOE ABWXKEHME
aTOMOB WM MOJEKYS, arperaTHble COCTOSIHMSI BELLECTBA, KpUCTannnyeckme u
amopdHble Terna, HacblWEeHHbIN U HeHacCbIWEHHbIA Nap, BMNaXHOCTb BO3Ayxa,
TemnepaTtypa, BHYTPEHHAS 3HEPrusi, TENnOBOW ABUraTenlb, dfieMeHTapHbIn
3MEKTPUYECKMA 3apsig, INEKTpUYeckoe rnone, NPOBOAHUKA U OUINIEKTPUKM,
NOCTOSAHHbIN 3MEKTPUYECKNN TOK, MarHMTHOE nore;

e pasnuyatb SBMEeHUA (TennoBoe paclwupeHne Ku coxaTue, Tennonepenavya,
TENNOBOE pPaBHOBECME, CMauYMBaHWE, KanUnspHble SIBMEHUSA, WCNapeHue,
KOHOeHcauus, nnaBneHne, Kpuctannmsauus (OoTBepAeBaHWE), KUMeEHue,
Tennonepegaya (TennonpoBOAHOCTb, KOHBEKUUS, U3NydeHue), anekTpusaums
Ten, B3aMMOAeuCcTBue 3apsigoB, OEUCTBUS INIEKTPUYECKOro TOKa, KOPOTKoe
3aMblkaHne, B3aMMOOEWNCTBME MarHUToOB, AEWCTBME MarHMTHOrO Mnonsi Ha
NPOBOOHMK C TOKOM, 9NEKTPOMarHUTHas WHAYKUMS) MO  OMUCaHUK KX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OMNbITOB, AEMOHCTPUPYIOLLUMX OaHHOEe
domamyeckoe siBfeHne;

e pacnosHaBaTb NPOSBNEHNE U3YYEHHbIX PU3NYECKUX SBMIEHUI B OKpY>KatoLLeM
Mupe, B TOM u4ncne uanyeckme sBrEHUs B nNpupoae: MNOBEPXHOCTHOE
HaTsDKEHME W KanunnsipHble €ABNeHMs B Npupoae, KpucTannbl B npupoae,
nanyyeHme ConHua, 3amep3aHMe BOLOEMOB, Mopckue ©pusbl, obpasoBaHme
poCbl, TymMaHa, WHesl, CHera, O3reKTpudeckne 4BneHna B aTtMocdepe,
3MEKTPUYECTBO XKMBbIX OPraHN3MoB, MarHUTHoe none 3emnn, Apend noncos,
poOSfib MarHUTHOrO MNONS ANS XMU3HW Ha 3emne, NOoNsipHOEe CUSHWE, Npu 3TOM
nepeBoauTb MPaKTUYECKYD 3agadvy B Y4eOHYH, BblOENATb CYLLECTBEHHbIE
CBOWNCTBA (MpU3HaKN) OU3NYECKNX ABMNEHWUM;



OMnuCbIBaTb U3y4YeHHble CBOWCTBA Tesl U (PU3nMYeckme SBIIEHUS, UCMNOSb3ys
dum3myeckme BeNUYUHbLI (TeMnepaTypa, BHYTPEHHAS 3HEeprusi, KONM4ecTBO
TEennoTbl, yaenbHas TENNOEMKOCTb BELECTBA, YAeNbHAA TennoTa nnaBneHus,
yAenbHasi TennoTta napoobpasoBaHus, yaenbHaa TennoTta cropaHus TonnmBea,
KO3(hPULMEHT NONEes3HoOro AencTBus TEMNSIOBOM MallWHbl, OTHOCUTENbHas
BNa)XHOCTb BO34yXa, 3NEeKTPUYECKUA 3apsd, Cuna TOoKa, JreKTpuveckoe
HanpskeHne, COMpOTMBIIEHWE MPOBOAHWKA, YAENbHOe  COMNpOTUBIEHUE
BewecTBa, paboTa M MOLIHOCTb 3NEKTPUYECKOro TOKa), Mpu  OnMcCaHun
NpaBUNbHO TpakToBaTb (OU3MYECKUA CMbICIT  UCMNOSIb3yEMbIX  BENUYUH,
obo3HaveHns 1 eavHUUbl OU3MYECKUX BENWYMH, HaxoauTb OpMyIbl,
CBA3blBAOWME [aHHYIO (PUBNYECKYHD BENUYMHY C APYrMMU  BENTMYUMHAMMW,
CTPOUTb rpamKn N3yHeHHbIX 3aBUCUMOCTEN PU3NHECKUX BENNYNH;
XapakTepu3oBaTb CBOWCTBaA Ten, U3MYEeCKMe SBMEHUS U NPOLECCHI,
MCMOMb3yd OCHOBHbIE TMOSIOXKEHUS  MOJSIEKYNAPHO--KUHETUYECKOW  TEOpUn
CTPOEHUA BeLLeCcTBa, MNPUHLMM Cyneprnos3vumm nosien (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHusi 3apsga, 3akoH Oma ana ydactka uenu, 3akoH
[xoynsa—JleHua, 3akOH COXpaHEHWUA 3HEPrMu, NpyU 3TOM OaBaTb CIIOBECHYH
GOpMYnMPOBKY 3aKOHa U 3anucbiBaTb €ro0 MaTeEMaTUYECKOE BblpaXXeHUE;
00bsACHATL bmanyeckne npoueccbl M CBOMCTBA Tefl, B TOM 4YUCre U B
KOHTEKCTE CuUTyauumnm MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBNATb
NPUYNHHO-CNEACTBEHHbIE CBSA3U, CTPOUTb OOBACHEHME M3 1-2 NOrMyeckmx
laroB C onopon Ha 1-2 uU3y4YeHHbIX CBOWCTBA (OU3NYECKUX SBIIEHUN,
dm3NYECKMX 3aKOHOB NI 3aKOHOMEPHOCTEWN;

pewaTb pacyéTHble 3agaun B 2—3 OEeNCTBUS, UCMNOSb3Yysl 3aKOHblI U (POPMYIbI,
cBsA3blBalOWME PU3NYECKME BESIMYUHLI: HA OCHOBE aHanus3a yCroBus 3ajauu
3anucbiBaTb KpaTKoe yCrnoBue, BbisIBNSATb HEAOCTATOK AaHHbIX ANS peLlleHus
3agayn, BbIOMpaTb 3akoHbl M OpMYrbl, Heobxoaumble ONsi €€ peLleHus,
NpoOBOOUTbL pPacyéTbl W CpaBHUBATb MOMYYEHHOE 3HayeHue U3n4YecKon
BENUYNHbI C U3BECTHbIMW AAHHbIMU;

pacno3HaBaTtb NpobremMbl, KOTOPbIE MOXHO pPeLnTb Npy NOMoLUM U3NYECKUX
MeTOAO0B, WCMOMb3ya OnNuUcaHWe WCCreaoBaHns, BbIOENSATb MNpPOBepPseMoe
npeanosnioxeHue, oueHnBaTb npaBuUNbHOCTb nopsiaka npoBeaeHust
nccnenoBaHust, AenaTtb BbIBOAbI;

NPOBOAUTL OMNbITbl MO HAGMAOAEHUID PU3NYECKUX ABNEHUA UNU PUBNYECKUX
CBOWCTB Ten (KanunnsipHble SBMEHMs, 3aBUCMMOCTb [aBneHnsa Bo3gyxa OT ero
obbéma, TemnepaTypbl, CKOPOCTM MNpoOLIecCa OCTbIBAHUA W HarpeBaHUsi npu
N3ny4yeHun OT LUBeTa uanydarolwlen (nornoiatolien) noBepxXHOCTU, CKOPOCTb
ncnapeHnsa Bodbl OT TemnepaTypbl XMUOKOCTM M nrowaan e€ noBepXHOCTW,
anekTpu3auma Ten U B3aMMOLEWCTBME  3MEKTPUYECKUX  3apsgos,
B3aMMOLENCTBME MOCTOSHHbIX MarHUWTOB, BMU3yanu3auusi MarHUTHbIX MOSien
NOCTOSAHHbLIX MarHWTOB, OENCTBUA MarHUTHOrO MOSii Ha MPOBOLHUK C TOKOM,
CBOMCTBA 3fieKTpoMarHuTa, CBOMCTBA afeKkTpoaBuratens noCTOSHHOro TOKa):
dopmynmpoBaTb MNpoBepAeEMble MPeanosioxXeHns, cobupaTb YCTaHOBKY W3
npeanoXxeHHoro obopyaoBaHUsA, OMMCbiBaTb XO4 OnbiTa U (opmynupoBaTb
BbIBObI;

BbIMNOSTHATE MPSMbIE M3MEPEHUS TemnepaTypbl, OTHOCUTESTIbHON BRAXHOCTN
BO34yXa, CUIbl TOKA, HANPSXKEHUS1 C UCMONb30BaHNEM aHanoroBbiX Npnbopos
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N OaTyMKoB (PU3MYECKMX BENUYMH, CpaBHMBaATb pe3ynbTaTbl U3MEPEHUn C
Y4€TOM 3a4aHHON abBCONOTHOM MNOrPeLUHOCTY;

NpPoOBOAUTL UCCnefoBaHWe 3aBUCUMMOCTU OAHOW (OU3NYECKOW BESIMYMHBI OT
APYron ¢ UCnonb3oBaHMEM MPSMbIX N3MEPEHU (3aBUCUMOCTb CONPOTUBIIEHUS
NPOBOAHMKA OT €ero AfMHbI, nfowanum nonepeyHoro cevYeHna u yaenbHoro
CONPOTUBNEHNA BellecTBa MPOBOOHUKA, CWUMbl ToOKa, wuaywero 4epes
NPOBOAHMK, oT HanpsHKeHus Ha NPOBOAHNKE, nccnegoBaHve
nocriegoBaTesNibHOro M napanfenbHoro  CoeAMHEHWn  NPOBOLHMKOB):
nnaHMpoBaTb MccregoBaHue, cobupatb YCTAaHOBKY M BbINOSMHATL U3MEPEHUs,
cnegys npeanoXeHHOMy nnaHy, UKcupoBaTb pesynbTaTtbl  MOMy4YeHHOM
3aBUCMMOCTW B BMAe Ttabnuy v rpadukoB, Aenatb BbiBOAbI NO pe3ynbTaTtam
nccnegoBaHns;

NPOBOAUTbL  KOCBEHHble U3MEPEeHUs  (pusmyeckux BenuvyuH (yaenbHas
TENMOEMKOCTb BeLLEeCTBa, CONPOTUBMNEHNE NPOBOAHWKA, paboTa M MOLLUHOCTb
3NEeKTPUYECKoro TOKa): nnaHMpoBaTb N3MepeHns, cobupatb
9KCNEepUMEHTasbHYK0 YCTaHOBKY, crnefys npeanoXeHHOW WHCTPYKUUN, U
BbIYUCIIATb 3HAYEHNE BEMNNYUHBI;

cobniogatb npaeuna TexXHUKUM GesonacHocTM npu paboTe ¢ nabopaTopHbIM
obopynoBaHuewm;

XapakTepusoBaTb NPUHUUNLI OENCTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX ONUcaHus (B TOM YuCrie: cucTemMa OTOMNseHUs
AOMOB, ruUrpoMeTp, naposas TypOuHa, amnepMmeTp, BONbTMETP, CYETYUK
SNEKTPUYECKON IHEPrUn, dNeKTpoocBeTUTENbHbIE NpUbopbl, HarpeBaTeNbHble
anekTponpubopsl (npumepsl), anekTpuyeckue npegoxpaHuTenu,
3NEeKTPOMarHUT, anekTpoasuraTesnb NOCTOSAHHOIO TOKa), UCMOSb3ys 3HAHUSA O
CBOMCTBAX  (PU3NYECKMX  SABMEHMA UM Heobxogumble  cmsnyeckmne
3aKOHOMEPHOCTH;

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOMUCTBA N U3MepPUTENbHbIE NPUOOPLI
No CXeMaM U CXeMaTUYHbIM pUCYHKaM (KMOKOCTHbIA TepMOMeTp, TepMmoc,
NCUXPOMETP, MUrPOMETP, ABUraTernb BHYTPEHHEro CropaHus, 3NeKTPOCKOM,
peocTaT), COCTaBMATb CXEMbl ANEKTPUYECKNX Lenen ¢ nocnegoBaTtesnbHbIM U
napannenbHbIM COeAUHEHMEM 3NIEMEHTOB, pasnuyas ycrnoBHble 0603Ha4YeHNs
9N1EMEHTOB ANEKTPUYECKMX Lienewn;

NpuBOaUTL NpUMepbl (HaxoauTb WMHOPMaUMIO O NpuMepax) NPaKTU4EeCKoro
ncnosnb3oBaHna  OU3NYECKMX 3HAHUM B MNOBCEOHEBHOW  XU3HM  ONA
obecneyeHuns 6esonacHOCTU npu obpalieHnn ¢ Nnpubopamn U TEXHUYECKUMMU
YCTPOMCTBaMU, COXPaHEHUS 300pPOBbsS U COBNIOAEHNA HOPM 3KONOrMYecKoro
noBedeHUs B OKpYXXatoLLen cpeae;

OCYLLEeCTBNATb MOUCK MHpopMaumnn usndeckoro cogepxaHma B NHTepHeTe,
Ha OCHOBE WMEKLWMNXCA 3HaAHUM W NYTEM CPaBHEHUS1 AOMNOSIHUTENbHbIX
MCTOYHMKOB BbIENATb MHGOPMaLMIO, KOTOpas SABMASETCA NPOTMBOPEYMBON UN
MOXeT BbITb HE4OCTOBEPHOW;

MCMonb30oBaTb MNPU  BbINOMHEHMM Y4YEOHbIX 3aJaHW  Hay4YHO--MOMYSIAPHYHO
nutepatypy (pu3an4eckoro coaep)kaHusi, CnpaBouYHble MaTepuarnbl, pecypchbl
cetm  WHTepHeT, BrnageTb MpuUEMaMM  KOHCMEKTUPOBAHUA  TEKCTa,
npeobpasoBaHusa nHGopmaunm N3 0gHOM 3HaKOBOW CUCTEMbI B OPYTYIO;
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e co3gaBaTb COOCTBEHHblE MUCbMEHHbIE W KpaTkue YCTHble COOobLeHNs,
obobuwaa  wuHpopmaumto M3 HECKOMbKUX  WUCTOYHUKOB  (PU3NYECKOro
cogepXaHusi, B TOM yucne nybrmyHo npeactaBnATb pesynbTaTbhl NPOEKTHON
UM uccrnegoBaTesibCkon OeATenbHOCTU, NpU 3TOM PaMOTHO WUCMOSb30BaTb
N3yYeHHbIN MOHATUMHBIA annapaT Kypca u3nkmn, ConpoBOXaaTb BbICTyMNieHne
npeseHTaumen;

e NpW BbINOMHEHMM Y4EOHbBIX MPOEKTOB U UCCNeLOBaHNN (OU3NYECKMX NPOLLECCOB
pacnpenensate 06s83aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBIIEHHbIMU
3afjayamu, cremTb 3a BbINOSIHEHWEM NilaHa AeNCTBUA N KOPPEKTMPOBATDL €ro,
aflekBaTHO oOueHMBaTb COOCTBEHHbLIN BKNag B [OeATeNbHOCTb  rpynnbl,
BbICTpanMBaTb KOMMYHWKaATUBHOE B3avMoAencTBue, MNposABNAd TFOTOBHOCTb
paspeluaTb KOHUKTbI.

K koHuy oby4eHuss B 9 knacce npeameTHble pesynbTaTbl HAa 6a30BOM ypOBHe

AOIMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0BYyYaloLLNXCA YMEHUIA:

e UCMOMb30BaTb MOHATUA: CUCTEMA OTCYETA, MaTepuarnbHasa Touka, TpaekTopus,
OTHOCUTENBbHOCTb  MEXaHWYecKoro ABWXeHus, aedopmaumsa  (ynpyras,
nnactnyeckas), TpeHue, LEeHTPOCTpeMUTESNbHOE YCKOpeHue, HEBECOMOCTb U
neperpysku, LEHTp TsKeCTn, abCconTHO TBEpOoEe Teno, UEHTP TAXKeCTu
TBEPOOro Tena, paBHOBECWE, MexaHuyeckume kornebaHus u BOSHbI, 3BYK,
NH(ppasByK n ynbTpasByk, 9NEeKTPOMarHUTHbIe BOJIHb, LwKana
9NEeKTPOMarHUTHbIX BOJSH, CBET, GnmM30pyKoCTb M AanbHO30PKOCTb, CMEKTpb
MCMycKaHUs W MornoweHus, anbga-, 6eta- U ramma-msnyyeHusi, U3oTon.l,
AfepHasa aHepreTuka;

e pasnuyatb 4BMeHUa (paBHOMEPHOE W HepaBHOMEPHOE MNPSAMOSIMHENHOEe
OBWXKEHWEe, paBHOYCKOPEHHOe MpAMOfMHENHOe OBWxXeHue, cBobogHoe
nageHve Ter, paBHOMEPHOE OBWKEHNE NO OKPYXXHOCTWU, B3aUMOLENCTBME Ten,
peakTMBHOe [ABWXeHue, konebatenbHoe ABWMXeHMe (3aTyxawwme U
BbIHY)XAEHHble KONnebaHus), pe3oHaHC, BOSIHOBOE [BMXEHWE, OTpaXKeHue
3ByKa, NPAMOSIMHENHOE PacrnpoCTpaHeHne, OTpaXxXeHue 1 NpenomrieHme ceeTa,
NOSIHOE BHYTPEHHEE OTpaXkeHue CBeTa, pasnoxeHue 6enoro ceeTta B CNEKTP U
CMNOXeHWe CnekTpanbHbIX LUBETOB, AWUCMNEepCcuss CcBeTa, eCcTeCTBEeHHas
paguMOaKTUBHOCTb, BO3HWKHOBEHWE JIMHENYATOro CrekTpa W3fnyyYeHus) no
OMUCaHUIO X XapaKTePHbIX CBOMCTB U HA OCHOBE OMNbITOB, AEMOHCTPUPYHOLLMX
AaHHOEe PM3NYeCKoe sIBrEHUE;

e pacnosHaBaTb NPOSBNEHNE U3YYEHHbIX PU3NYECKUX SBIEHUI B OKpPYXKatoLLeM
mMupe (B TOM 4ucne u3nMyeckue SIBfieHUs B Npupoae: Npunusebl U OTSIMBLI,
aBmxeHve nnaHet CONHeYHOMW CUCTEMbI, PeakTUBHOE [OBWKEHWE XKUBbIX
OpraHn3mMoB, BOCNPUATUE 3BYKOB XXMBOTHBIMU, 3eMMETPsCceHne, CeNCMnYeckme
BOMHbI, UyHamu, 9x0, LUBeTa Ten, ONTUYecKMe SBMEeHUs B nNpupoae,
Buonornyeckoe gencTene BUOMMOrO, YnbTpadmnoneToBoro U peHTreHOBCKOro
N3y4YeHUn, eCTeCTBEHHbI pPafuMOaKTUBHbLIN (POH, KOCMUYECKMe Iy4un,
paguvoaKkTUBHOE nanyyeHve NPUPOAHbLIX MUHEeparnos, aencreve
paguMOaKTMBHbLIX U3MYyYEHUA HA OPraHM3M YernoBeka), NpyY 3TOM NEPEBOAUTb
NpakTU4ecKyro 3agjadvyy B Yy4ebHyk, BblAENATb CyLeCTBEHHbIE CBOWCTBA
(Npu3Hakn) U3nYecKnx SBNeHNI;

e OnucbiBaTb M3y4YeHHble CBOWCTBA Ten U PU3MYECKME SBIIEHUS, WCMNOSb3ys
dumsmyeckme BennuMHbl (CpedHsst UM MrHOBEHHAs CKOpPOCTb Tefna npwu
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HEepaBHOMEPHOM [ABMXEHWW, YCKOPEHWEe, nepeMelleHne, nyTb, Yrrnosasi
CKOPOCTb, CuUfla TPEHWs, Cuna Ynpyroctu, cuna TSKEeCTU, YCKOpeHue
cBobO4HOro NageHus, Bec Tena, MMNynbC Tena, UMNynbC CUibl, MEXaHN4YeCKas
paboTa W MOLWHOCTb, MNOTeHUuManbHass 3SHeprua Tena, MOAHATOro Haj
NMOBEPXHOCTbID  3eMin, MNoTeHuManbHas SHEpPrna  CXKaTton  NPYXWUHBbI,
KMHETUYeCKas 3HEepPrusi, noriHas MexaHu4yeckast SHeprusi, nepuog u 4vacroTa
konebaHun, AnMHa BOSHbI, TPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETa,
nokasatenb NpenoMIieHus cpeabl), NpyU OnNucaHuM MNpaBUITIbHO TpaKToBaTb
PU3NYECKMA CMbICIT WUCMOSMb3yEMbIX BENIMYMH, OOO3HAYEHUs U  eauHULbI
PUINYECKNX  BENUYMH, HaxoauTb (pOpMynbl, CBSA3bIBAOWIME  OAHHYHO
PUINYECKYI0 BEMUYUHY C APYTMMU BENNYMHAMU, CTPOUTL FpadomKn N3yveHHbIX
3aBNCMMOCTEN (PU3NYECKUX BENNYNH;

XapakTepu3oBaTb CBOWCTBA Ten, U3NYecKne SBMEHUS U MNPOLECCHI,
MCMOMb3yA 3aKOH COXPaHEeHUs1 3JHEeprun, 3akoH BCEMMPHOrO TArOTEHUS,
NPUHUMN Cyneprno3vuun cun, NPUHLMMN OTHOCUTENbHOCTM [anunesi, 3akoHbI
HbloTOHA, 3aKOH COXpaHEeHUs MMMynbCa, 3aKOHbl OTPAXEHUA U NPEerioMeHns
CBETa, 3aKOHbl COXPaHEHWSA 3apsO0BOr0 M MacCOBOrO Yucen npu saepHbIX
peakuusx, Npu 3TOM AaBaTb CIIOBECHYH (hOPMYNMPOBKY 3aKOHa M 3anucbiBaTb
€ro maTeMaTn4eCcKoe BblpaXKeHue;

00bsACHATL bmanyeckne npoueccbl M CBOMCTBA Tefl, B TOM 4YUCre U B
KOHTEKCTE CUTyauun NPaKTUKO-OPUEHTMPOBAHHOIO XapakTepa: BbISABNATb
NPUYNHHO--CNEACTBEHHbBIE CBSA3U, CTPOUTb OOBSCHEHME K3 2—3 NOrMYeckmx
laroB C Onopor Ha 2-3 WU3YYeHHbIX CBOWCTBA (OU3NYECKUX SBIIEHUN,
PM3MYECKMX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pewaTtb pacyéTHble 3agayv (onuparowmecs Ha cuctemy m3 2—3 ypaBHEHUN),
MCNONb3ysa 3aKOHbl M POPMYIbl, CBA3blBalOLME (PUNYECKNE BENUYUHBI: Ha
OCHOBE aHanusa YCnoBusi 3aJayvv 3anucbiBaTb KpaTKOe YCroBue, BbIABNATb
HegocTalwme unn n3bbITOYHbIE AaHHble, BblOMpaTb 3akoHbl M OOPMYIbI,
HeobOxoauMble Ons  pPeleHusi, MpoBOAUTb  pacyéTbl UM OUEHMBaTb
peanucTUYHOCTb MNOMYYEHHOro 3Ha4YeHMA PU3NYECKON BENNYNHDI;
pacrno3HaBaTb NPOGMeMbI, KOTOPbIE MOXHO PeLnTb NpU NOMOLM PU3NYECKNX
METOLOB, WCNOMb3ys OnMcaHue WuccnegoBaHwsi, BblAENATb MNpoBepsemoe
npeanonoXxeHue, OLleHMBaTb npaBUNbHOCTL  MNopsaka npoeeneHns
nccnenoBaHus, penatb BbIBOAbI, NHTEpPNpPeTUpPOBaTb pesynbTathl
HabngeHUA 1 ONbITOB;

NpOBOAUTL OMbITbl MO HabnAeHUo U3NYECKNX ABNEHUN MU PU3NYECKUX
CBOWCTB Ten (M3y4yeHne BTOPOro 3akoHa HbOTOHA, 3akoHa COXpaHeHus
SHEepruun, 3aBMCUMOCTb Nepuoaa konebaHu NPY>KMHHOIO MasiTHMKa OT Macchl
rpy3a W >XECTKOCTU MPYXWMHbl U HE3aBMCMMOCTb OT aMnnuTyabl Manbix
konebaHun, NpsIMONIMHENHOE pacnpocTpaHeHWe cBeTa, pasfnoxeHue 6enoro
cBeTa B CMNEKTp, M3y4YeHMEe CBOWCTB W300paxeHms B MNIOCKOM 3epkane wu
CBOWCTB Wu300paxeHna npegmetra B cobuparolwen nvH3e, HabnogeHue
CMMOLWHbIX N NIMHENYATbLIX CNEKTPOB WU3NyYeHUs): CaMOCTOATENbHO cobupaTtb
YyCTaHOBKY M3 M30bITOYHOro Habopa obopyaoBaHMs, ONUCbLIBaTb XO4 OMnbiTa U
ero pesynbTaTbl, POPMYyNMpPOBaThL BbIBOAbI;

NpoBOAUTbL NPUM HEOOXOAMMOCTU CEepurd MNPSAMbIX WU3MEPEHUR, onpeaenss
cpegHee  3HadeHWe  M3MepsieMOM  BenuYUHbl - (POKYCHOE  paccTosiHue
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cobupatowern  nuH3bl), 0OOCHOBbIBaATbL BbIOOP cnocoba  M3MepeHus
(n3mepuTensHoro npubopa);
NpoBOOUTbL  UCCnegoBaHWE  3aBUCMMOCTENM  (DU3UYECKUX  BESIMMMH  C
MCNONb30BaHMEM MPSAMbIX M3MEPEHUI (3aBMCUMOCTb MyTW OT BPEMEHM Npu
paBHOYCKOPEHHOM ABMXeHMM 6e3 HayanbHOW CKOpPOCTU, nepuoaa KonebaHun
MaTeMaTUYeCKOro MasiTHUKa OT ASIMHbl HUTWU, 3aBUCUMOCTWU Yyrna OTpaKeHus
cBeTa OT yrna nageHust u yrna nperioMneHnst oT yrna nageHust): NnaHMpoBaThb
nccnegoBaHve,  CaMoOCTOATENbHO  cobupaTb  YCTAHOBKY, (OUKCUMPOBATb
pe3ynbTaTbl NOMY4YEHHOW 3aBUCMMOCTN (OU3NYECKMUX BENNYMH B BUAE Tabnuy un
rpadunkoB, genaTtb BbIBOAbI NO pe3dyrbTatam UccrneaoBaHus;
NPOBOANTL KOCBEHHbIE N3MEPEHNSA (PU3NYECKNX BESNTMYNH (CPeaHAS CKOPOCTb U
yCKOpEeHME Tena Mnpu PaBHOYCKOPEHHOM [ABWXEHUM, YCKOpeHue cBOOOAHOro
nageHns, >KECTKOCTb MNPYXWHbl, KOSMPMPUUMEHT TPEHUS  CKONbXEHUA,
MexaHudeckass paboTa M MOLLHOCTb, 4acTtotTa W nepuog konebaHun
MaTeEMaTMYEeCKOro M MPY>KMHHOIO MasiTHUKOB, ONTU4YecKasi cuna cobupatowen
NWH3bI, pagnoakTuBHbIM  OOH): NNaHupoBaTb U3MepeHusi, cobupaTtb
9KCNEpPUMEHTANbHYD  YCTAHOBKY W  BbIMOMHATL  M3MEPEHUs,  creays
NpeanoXeHHOM  UHCTPYKUMW,  BbIYUCIATb  3HAYeHMEe  BENUYMHbI W
aHanuampoBaTb MOMy4YeHHble pe3ynbTaTbl C YY4ETOM 3aJaHHOW MOrPEeLLUHOCTM
N3MepeHni;
cobnogaTth npasuna TexHUkn 6esonacHocTn npu paboTe ¢ nabopaTopHbIM
obopynosaHuewm;
pasnuMyaTtb OCHOBHblE  MNPU3HAKMW  U3YYEHHbIX (OU3NYECKUX  MOAENEN:
MaTepuanbHas To4yka, abContoTHO TBEPAOE Teslo, TOYEYHbI MCTOYHMK CBETA,
ny4, TOHKasi NWH3a, nNnaHeTapHas MoAeNb aToMa, HYKNOHHas Moaenb
aTOMHOro a4pa;
Xapaktepu3oBaTb NPUHLUMUMNLI AEACTBUS U3YYEHHbIX NPUOOPOB U TEXHUYECKNX
YCTPOWCTB C OMOPOM Ha WX onucaHusa (B TOM 4Yucrne: CnMaomeTp, OaTyMKu
NMONOXEHNA, PACCTOAHUSA U YCKOPEHUS, pakeTa, 3XONoT, O4YKM, MNEepPUCKon,
doToannapar, ONTUYECKME CBETOBOAbl, CMEKTPOCKOMN, AO3UMETP, Kamepa
BunbcoHa), wucnonb3ys 3HaHWA O CBOWCTBaxX U3MYECKUX SIBAEHUA U
HeobxoaMMble n3n4eckne 3akOHOMEPHOCTMU;
MCNONb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKN W3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTENbHbIX MPMOOPOB M TEXHONOMMYECKMX MPOLIECCOB MpU
peleHnn y4ebHO--NPaKTUYECKNX 3a4aud, ONTUYECKME CXEMbI ON1si NOCTPOEHUS
n3o6pakeHnn B NSIOCKOM 3epKare 1 cobmparoLLen NMH3e;
npuBOAUTL NpUMepbl (HaxoauTb MHOpMaUMo O NpumMepax) NPaKTUYECKOro
ncnosnb3oBaHna  OU3NYECKUX 3HAHWM B MNOBCEOHEBHOW  XU3HM  ONA
obecneyeHuns 6esonacHOCTU npu obpalieHnn ¢ Nnpubopamm U TEXHUYECKUMMU
YyCTPOMCTBaMWN, COXPaHEHUsI 340POBbSA U COBNOOEHUS HOPM 3KONOrMYeCcKoro
NnoBeAEeHMs B OKpY)KatoLLen cpeae;
OCYLLECTBNATb MOUCK MHOpMaumn mamyeckoro cogepxaHusa B MIHTepHeTe,
CaMOCTOATENBbHO  POPMYNMPYS  MOMCKOBbLIM  3anMpoC, HaxoauTb  NyTU
onpeneneHMs  OOCTOBEPHOCTM  MOSlydeHHOW WHcopmauum Ha  OCHOBe
NMEILLNXCHA 3HAHUIN U OONOSTHUTENbHBIX UCTOYHUKOB;
MCNONb30BaTb MNPV BbINOSIHEHUM Y4YEOHbIX 3a4aHuMi  HayYHO--MOMNYNSAPHYH
nutepatypy M3MYECKOrO COAEPXaHWUHA, CrpaBOYHble MaTepuarnbl, pecypcbl
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cetm  WHTepHeT, Bragetb MNpUMEMaMM  KOHCMEKTUPOBaAHMA  TEKCTa,
npeobpasoBaHusa nHopmaumnmn N3 0gHOM 3HaKOBOW CUCTEMbI B OPYTYIO;

e co3daBaTb COOCTBEHHble MUCbMEHHbIE W YCTHble COOOLLEeHNA Ha OCHOBe
WHOPMAUUN U3  HECKONbKUX  MUCTOYHWUKOB  (PM3MYECKOro  coaepXaHus,
nybrnvyHO npeacTaBnATb pe3ynbTaTbl MPOEKTHOW WM MUCCReaoBaTesNbCKON
AeATeNbHOCTU, NPU 3TOM PaMOTHO MCMNOMb30BaTb M3YYEHHbIA MOHATUNHbLIN
annapat u3yvyaemoro pasgena @usMku K“ CONpoBOXAaTb BbICTYNNeHue
npeseHTaumen ¢ y4€ToM 0COBEHHOCTEN ayaUTOPUM CBEPCTHUKOB.

1. COOEPXXAHUE YYEBHOI'O NMPEAMETA
7 KINACC

Paspen 1. ®u3uka n e€ posnb B NO3HaAHUU OKpPYXaroLero Mmupa.

dusmka — Hayka O npupoge. fABneHus npupodbl. Ddusnyeckne HABMNEHUSA:
MexaHu4eckue, TennoBble, ANIEeKTPUYecKkme, MarHUTHbIe, CBETOBbIE, 3BYKOBbLIE.

dusndeckme BenuuuHbl. WM3mepeHue  usnyecknx BenuunH.  dusmyeckue
npunbopsl. NorpelwHoCTL n3MepeHun. MexxgyHapogHas cuctema eauHuL.

Kak wm3anka w©n  gpyrme  ecTeCTBEHHble  Hayku  u3yyalT  npupoay.
EcTecTBeHHO-Hay4HbI MeTO NO3HaHUA: HabnaeHne, NoCTaHOBKa Hay4YHOro Bomnpoca,
BblABWXEHME  TUMNOTe3, 3KCNepuMeHT MO  npoBepke  rmnotes, oOb6bscHeHue
Habnogaemoro asneHus. OnucaHne usnyeckmx ABNEHNN C MOMOLLLIO MOAENEN.

HdemoHcmpauyuu.

1. MexaHu4yeckue, TeNnoOBble, ANEKTPUYECKME, MAarHUTHbIE, CBETOBbLIE SBNEHUS.

2. dusmndeckne npubopbl M npouegypa MNpPsSMbIX WU3MEPEHUN aHanoroBbiM W

UMdpoBLIM NPUBGOPOM.

JlabopamopHbie pabombi U onbiMsbl.
OnpepeneHve UeHbl geneHnsa Lwkanbl nsmepuTtensHoro npmubopa.
M3mepeHne paccToaHuN.
N3mepeHne obbEMma XnagkoctTu n TBEpAOro Tena.
OnpepneneHve pasMmepoB Marblx Terl.
M3mepeHne TemnepaTypbl NPy NOMOLLM XUOKOCTHOrO TepMoMeTpa 1 gaTyuka
TemnepaTypbl.
lMpoBegeHne wnccnepoBaHMs MO MPOBEpKe runotesbl: AanbHOCTb MNonéTta
lWapuvka, MyweHHOro ropu3oHTanbHo, Tem 6onble, Yyem 6Gornblie BbicOTa
nycka.

Paspen 2. lNepBoHavyanbHble CBeAEeHUA O CTPOEHUU BelecTBa.

CTtpoeHuve BelLecTBa: aTOMbl U MOMEKYNbI, X pa3mMepbl. OnbITbl, JOKa3biBaloLNE
ANCKPETHOE CTPOEHME BeLlecTBa.

OemxeHne dactuy BewectBa. CBA3b CKOPOCTU  ABWXKEHUS 4YacTuy, C
TemnepaTtypon. bBbpoyHoBckoe gBwxeHue, auddysmna. Bsaunmogencrtevme 4vacTtuu
BELLleCTBa: NPUTSXKEHNE N OTTallkuBaHue.

ArperaTtHble COCTOSAHWSI BeLLecTBa: CTPOEHME rasoB, XWOKOCTEN W TBEPObIX
(kpucTtannuyeckux) Ten. BsauMmocBa3b Mexay CBOMCTBaAMM BELWECTB B pasHbIX
arperatHblX COCTOSHUSX W WUX aTOMHO-MOSIEKYNSAPHbIM CTpoeHnemM. OcoBeHHOCTH
arperaTHbIX COCTOSSHUI BOAbI.

HdemoHcmpauuu.

1. HabnwogeHne 6poyHOBCKOrO ABUXKEHMUS.

aobhownheE

o

15



2. HabntogeHne guddysmn.

3. HabniogeHne aBneHun, o0bACHALWNXCA MPUTSXKEHNEM UNU OTTaNKMBaHUEM

yacTuL BellecTBa.

JlabopamopHbie pabombi U onbiMsbl.

1. OueHka gmameTpa aToMa METOAOM PSAOB (C MCNOSNb30BaHMEM hoTorpadui).

2. OnbITbl N0 HAGMOAEHUIO TENNOBOrO pPacLUMPEHUS ra3os.

3. OnbITbl N0 0GHaPYXEHMIO AENCTBUSA CUIT MOMEKYNSPHOIO NPUTSXKEHNS.

Paszpen 3. [1BnxeHue un B3ammoaencTeue Ten.

MexaHnyeckoe aOBwxeHue. PaBHOMEpHOE U HepaBHOMEPHOE [OBUXEHME.
Ckopoctb. CpeaHsia CKOpOCTb NPU  HEpPaBHOMEPHOM [ABWXEHUW. Pacdét nytm u
BPEMEHU OABWKEHUS.

ABneHve wuHepumn. 3akOH WHepumn. Baaumopencteme Ten Kak NpuUYKHa
N3MEHEHNSA CKOPOCTM ABMXEHUsA Ten. Macca kak mepa MHepTHOCTU Tena. [1noTHOCTb
BewecTBa. CBA3b NNOTHOCTM C KONIMYECTBOM MOJEKYN B eAuHuLe 06bEéMa BellecTsa.

Cwuna kak xapakTtepucTuka B3anmogencTsumsa Ten. Cuna ynpyroctu m 3akoH lyka.
N3mepeHne cunbl C MOMOLLbIO ANHAMOMETpA. FBMEHWE TArOTEHUS U CUNa TSXKECTMW.
Cuna TtaxecTm Ha gpyrux nnaHetax. Bec Tena. HeBecomocTtb. CrioxeHnue cun,
HanpaBfieHHbIX NO OoAHOW npsMon. PaBHogencTteyowaa cun. Cuna TpeHus. TpeHue
CKOMbXXEHUS N TPeHue Nnokosi. TpeHne B NpUpoae 1 TEXHUKE.

HdemoHncmpauyuu.

1. HabnogeHne mexaHn4eckoro ABmXKeHus Tena.

M3mepeHne ckopocTy NPSIMOSNTMHENHOTO OBUXKEHUS.
HabnogeHne sBneHns nHepumn.
HabniogeHne naMeHeHns CKOpoCT Npu B3anMOAENCTBMM Ten.
CpaBHeHMe macc No B3aMMOAENCTBUIO TEn.
CnoxeHne cun, HanpaBneHHbIX MO OAHON NPSIMOW.
ﬂaGopamoprle pabomsi u onbIMabl.
1. OnpegeneHne CKOPOCTU pPaBHOMEPHOrO ABWXKEHUS (Luapuka B XWOKOCTMW,
MOAENM 3NEKTPUYECKOro aBToMobuns un Tak ganee).
2. OnpepeneHve cpegHen CKOPOCTU CKOMbXeHust Opycka wunu wapuka no
HaKITOHHOW MMOCKOCTW.
OnpepgeneHne NNOTHOCTM TBEPAOroO Tena.
4. OnbiTbl, AEMOHCTPUPYKOLLNE 3aBUCUMMOCTb pacTskeHnsa (oedopmaumm)
NPY>XUHbI OT NPUNOXEHHON CUMbI.
5. OnbITbl, AEMOHCTPUPYOLLME 3aBUCMMOCTb CUSbl TPEHUSI CKOMBbXEHUSA OT Beca
Tena u xapakTtepa CornpuKacarLmnxcsa NoOBEPXHOCTEN.

Paspen 4. [laBneHue TBEPAbIX Tes, XXMAKOCTEN U ra3oB.

HaBneHne. Cnocobbl yMeHbLUeHUs U yBenuyeHus paeneHus. [JaBneHue rasa.
3aBMCUMOCTb [JaBfieHus rasa oT o06béma, Temnepatypbl. [lepegada pasBneHus
TBEPAbIMU TENAMM, XNOKOCTAMU M razamun. 3akoH Nackana. NMHeBMaTUYECKME MaLUUHBI.
3aBMCUMOCTb [OABIEHUSI XMOKOCTM OT rnybuHbl. [mgpocTaTuyeckuid napagokc.
Coobuwatowmecs cocyabl. mapaBnmyeckme MexaHn3mbl.

ATmoctepa 3emnn u  atmoccepHoe pfasneHue. [puUyKnHbI  CyLLLECTBOBaHUS
Bo3aywHon obonovkn 3emnun. OnbiT Toppudennu. Wamepenne aTmocdepHoro
AaBneHusi. 3aBMCUMOCTb aTMOCKEPHOro OaBfEeHMs OT BbICOTblI Hag YPOBHEM MOPS.
Mpunbopbl Ana namepeHns atTMocepHOro AaBneHus.

SNGIESEREN

W
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[dencrteme XnOKOCTU W rasa Ha MOrpyXEHHOE B HUX Teno. BbiTankuearowas
(apxumeposa) cuna. 3akoH Apxumepaa. lNnasaHue Ten. BosgyxonnasaHue.
HdemoHcmpayuu.

1.

SRGIEAEN

~

3aBUCMMOCTb AaBneHns rasa oT TemnepaTtypsbl.

Mepepaya gaBneHns XnOKoCTbI N ra3oM.

CoobuwatoLmecs cocyabl.

Mmppasnuyecknin npecc.

lNposiBneHne aencTena aTMocgepHOro JaBneHus.

3aBMCUMOCTb BbITankuBawLlen curnbl 0T 06bEMa NOrpy>KEHHOW YacTu Tena u
NNOTHOCTU XUOKOCTW.

PaBeHCTBO BbiTankMBarLen CUIlbl BECY BbITECHEHHOMW XUOKOCTN.

YcnoBre nnasaHUA Ten: NraBaHWe Unu NorpyxeHuwe Tern B 3aBUCUMOCTU OT
COOTHOLUEHWS MAOTHOCTEN Tena v XUOKOCTW.

JlabopamopHsbie pabomabi u onbiMmabl.

1.

2.

5.

WccnepoBaHue 3aBUCMMOCTM Beca Terna B Boge OT O6bEéma MOrpy>KéHHoOu B
XWOKOCTb YacTu Tena.

OnpegeneHve BbiTankueawLlen cunbl, 4EACTBYIOWEN HA TENo, NOrpy>XeHHoe
B XXWOKOCTb.

[MpoBepka HE3aBMCUMOCTU BbITanKMBaloLEN CUMbl, AEACTBYOLEN Ha Teno B
XWAKOCTM, OT Macchl Tena.

OnbiTbl,  OEMOHCTPUpYHOLIME  3aBMCUMOCTb  BbITallKMBalOLWEN  CUIbl,
AENCTBYIOLWEN Ha Terio B XMAKOCTU, OT OOBbEMA MOrpy>KEHHOM B >KUAKOCTb
YyacTu Tena n OT NNOTHOCTU XXUAKOCTW.

KoHCTpynpoBaHMe apeomeTpa WUin KOHCTPYMpPOBaAHWE NOLKM U onpeaeneHue
€€ rpy3onogbEMHOCTM.

Paspen 5. Pabota u MOWHOCTL. QHeprus.

MexaHunyeckasa paboTta. MOLWHOCTb.

MpocTble MmexaHn3mbl: pbiyar, 610K, HakNoHHas NNockocTb. NMpaBnno paBHoBecUs
pblyara. lNpumeHeHne npaBuna paBHOBECUSI pbldara K O6noky. «3onoTtoe npasBuno»
mexaHukn. KMNL npocTtbix MexaHM3MoB. [pocTble MexaHU3Mbl B BbITY U TEXHUKE.

MexaHuyeckaas  aHeprna. KuHeTmdeckass UM nNoTeHUmanbHasd  3HEpPrus.
lMpeBpalleHne OOHOro BMAA MEXaHUYECKOW 3HEeprunm B OpYron. 3aKOH COXpaHeHus
SHEpPrun B MEXaHUKe.

HdemoHcmpauyuu.

1.

Mpumepbl NPOCTbIX MEXAHU3MOB.

JlabopamopHbie pabomsbi U onbIMsbI.

1.

2.
3.
4.

OnpepnenexHve paboTbl CUMbl TPEHUSA NPU PaBHOMEPHOM ABWXKEHWW Tena no
rOPU3OHTaNbHOM MOBEPXHOCTMU.

VMccnegosaHue ycrnoBuin paBHOBECUS pbldara.

N3amepeHune Kl HaknoHHOW MioOCKOCTM.

M3y4yeHne 3aKkoHa COXpaHeHUss MeXaHN4eCKOW SHeprun.

8 KINNACC

Pa3pgen 6. TennoBble AsBNeHUs.

OCHOBHblE  MOSOXEHUSI  MOJSEKYIIAPHO--KNHETUYECKON  TEOPUN  CTPOEHUS
BewecTtBea. Macca wn pasmepbl atomMoB M Monekyn. OnbiThl, NOATBepXaatowme
OCHOBHbIE MOSIOXKEHNSA MONEKYIAPHO-KUHETUYECKOW TEOPUM.
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Mopgenn TBEpAOro, »>XMOKOrO W rasoobpasHOro COCTOAHWM  BellecTBa.
Kpuctannuyeckne n amopdHble Tena. OObsCHEHME CBOWCTB rasoB, XWOKOCTEN WM
TBEPAbLIX Ten Ha OCHOBE MOJSIOKEHUN  MOSEKYNAPHO--KUHETUYECKON  TEeOopun.
CmaumBaHue 1 KanunnsipHble SBneHus. TennoBoe pacluMpeHne n cxaTue.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbI TEMSIOBOrO ABUXEHMUS YacTul,.
BHyTpeHHAs aHeprnda. Cnocobbl M3MEHEHNS BHYTPEHHEW 3Hepruu: Tenfonepegaya u
coBeplieHne paboTtbl. Buabl Tennonepegaun: TennonpoBOAHOCTb, KOHBEKLUMS,
n3ny4yeHue.

KonnyectBo Tennotbl. YaenbHas TennoémMKoCTb BellecTBa. TennoobmeH u
TENNoBoe paBHOBeCKE. YpaBHeHMe TennoBoro 6banaHca. lNnaeneHne n otBepaeBaHue
KpUCTannuyecknx BeLwlecTB. YOenbHas Tennota nnaeneHus. [lapoobpasoBaHune wu
kKoHaoeHcauusi. WcnapeHue. Kunenue. YpgenoHaa Tennota napoobpasoBaHuS.
3aBMCUMOCTb TeMnepaTypbl KUNEHNA OT aTMOCEPHOro AaBneHus.

BnaxHocTb Bo3gyxa.

OHeprna Tonnuea. YaernbHas Tensiota cropaHusi.

MpuHuunel paboTbl TennoBbix Asuratenen K4 tennosoro gsuratens. Tennosble
ABUraTenu 1 3alumra OKpyXKatoLen cpeabl.

3aKoH coxpaHeHus 1 NpeBpaLLeHnst IHEPTN B TEMMOBbLIX Npoueccax.

HdemoHcmpauuu.

1. HabnogeHmne 6poyHOBCKOro ABUXKEHMS.

HabnioaeHne gudpdysuun.

HabnogeHne sBNeHU cMavunBaHus 1 KanumnsapHbIX ABNEHUN.

HabniogeHne TennoBoro paclmpeHuns Ten.

M3ameHeHne paBneHusa rasa npu M3MeHeHMM OOBLEMA M HarpeBaHun Wnu

oxnaXkaeHuw.

MpaBuna namepeHus TemnepaTtypbl.

Buabl Tennonepenaun.

OxnaxgeHue npu coBepLUEHNN paboThbl.

HarpeBaHue npu coBeplieHnm paboTbl BHELLHMMW CUNaMU.

10 CpaBHeHue TENNOEMKOCTEN Pa3nNUYHbIX BELLECTB.

11.HabnogeHne KunexHus.

12.HabnogeHne NoCTosAHCTBA TeMNepaTypbl NPy NNaBneHUn.

13.Moaenu TennoBbIX ABUraTenen.

JlabopamopHsbie pabomsbi U onbIMablI.

1. OnbITbl N0 OBHAPYXEHWI0 OENCTBUSA CUI MOSEKYSIIPHOIO NPUTSHKEHUS.

2. OnbITbl NO BblpaLMBaHUIO KPUCTANOB NOBAapEHHOM COMM NN caxapa.

3. OnbITbl NO HabnogeHMo TENnOBOro paclUMPEHUst Fas30B, XUAOKOCTENW W

TBEPAbIX TEn.

OnpepeneHve gasneHust Bo3gyxa B 6annoHe wnpuvua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb AaBfieHUs Bo3gyxa OT ero obbéma

N HarpeBaHUs NN oxXnaxaeHus.

6. lpoBepka rmMnoTesbl MHEMHOW 3aBMCUMOCTW ANWHbI CTONOMKa XXWOKOCTM B
TepmMoMeTpudeckon Tpybke oT TemnepaTtypsbl.

7. HabniogeHne wn3MeHeHUst BHYTPEHHEW 3JHeprMM Tena B pesynbraTte
Tennonepenayn n paboTbl BHELLHMX CUS.

8. WccnepoBaHue sBreHust TennoobmMeHa npu cMeLwmnBaHnmn XOnogHOM N ropsiven
BOAbl.

ahkown

© 0N
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9. OnpefeneHune konuyecTsa TeNOTbl, NOSYy4EHHOrO BOL4OW NPU TENNOOOMEHE C
HarpeTblM MeTanIM4yeCckum LUINHAPOM.

10.OnpepeneHve yaensHOM TENITOEMKOCTHY BeLlecTBa.

11.NccnepoBaHue npouecca ncnapeHus.

12.OnpegeneHne 0OTHOCUTENBHOW BNaXXHOCTU BO3ayXxa.

13.OnpegeneHne yaensHOW TensoThbl NaBneHns noaa.

Pasgen 7. dneKkTpu4yeckue u MarHUTHble SABMIEHUS.

onektpusaumsa Ten. [lBa popa anekTpuyeckux 3apsgoB. Baaumopenicteue
3apsbkeHHbIX Ten. 3akoH KyrnoHa (3aBMCMMOCTb CUIbl B3aMMOAEWNCTBUS 3apSKEHHbIX
Ten OT BeSIMYUHbI 3apaaoB U PacCTOSHUS MeXay Ternamm).

onekTpuyeckoe none. HanpsKEHHOCTb  anekTpuyeckoro nond. [puHUMN
CynepnosunLmm anekTpMYecknx nosnemn (Ha Ka4yeCTBEHHOM YPOBHE).

Hocutenn anekTpuyeckux 3apsgoB. ONEMEHTAPHbIA  ANEKTPUYECKUMI  3apsf.
Ctpoenne atoma. NMpoOBOAHUKM U ANINEKTPUKN. 3aKOH COXPaHEHUsI 3NEKTPUYECKOro
3apsaga.

ONEKTPUYECKMIA TOK. YCNOBUS CYLLLECTBOBAHUSA 3NEKTPUYECKOro Toka. MICTOYHMKN
NMOCTOSIHHOrO ToKa. [lencTBUA SNEeKTPUYEecKoro Toka (TennoBoe, XUMWUYECKOe,
MarHuUTHOE). QNEKTPUYECKU TOK B XXMOKOCTSX U rasax.

AnekTpuyeckaa uenb. Cuna Toka. dnekTpudeckoe HanpsbkeHne. ConpoTuBreHne
npoBogHuKa. YOenbHoe conpoTuBreHne BewecTtBa. 3akoH Oma ans yyactka uenw.
MocnepoBaTenbHOE M NapannensHoe coeguHEHNE NPOBOOHUKOB.

Pabota © MoOWHOCTL 3anekTpuyeckoro Toka. 3akoH [bxoyna—JleHua.
QnekTpuyeckme uenu n noTpedbutenn anekTpuyeckom a3Heprum B ObiTy. KopoTkoe
3aMblKaHMe.

[NocTosiHHLIE MarHuTbl. B3aumopgencteme NOCTOSIHHbIX MarHMToB. MarHuTHoe
none. MarHutHoe none 3emMnu 1 ero 3HadyeHune gnsg xusHm Ha 3emne. OnbIT OpcTeaa.
MarHuTHoe none anekTpuyeckoro Toka. lNpumMeHeHne 3NeKTPOMarHMTOB B TEXHMKE.
[lenctBMe MarHUTHOro nomnsa Ha NPOBOAHMK C TOKOM. OnekTpoasuratesnb NOCTOSIHHOro
Toka. MWcnonb3oBaHve oanekTpoasuratenenM B TEXHUYECKMX YCTPOMCTBAX W Ha
TpaHcnopTe.

OnbiTel ®apages. fABneHve anekTpomarHuTHouM uHaykumn. [pasuno JleHua.
OnekTporeHepatop. Cnocobbl MOMyYEHUs] ANEKTPUYECKON IHEPrun. ONEKTPOCTaHLUK
Ha BO30OHOBMSAEMbIX MCTOYHMKAX SHEPIUN.

HdemoHcmpauyuu.

1. 3OnekTpusauus Ten.

[1Ba pofa anekTpuyeckmx 3apsagoB U B3aMMOOEeNCTBME 3apSXKEHHbIX Ter.
YCTPOMNCTBO N LENCTBME ANEeKTPOCKoNa.
QnekTpocTaTudeckas UHOYKUNS.

3aKOH COXpaHeHus 3NeKTPUYeCcKnx 3apsaos.
MpOBOOHUKN U ONINEKTPUKMN.

MopgenupoBaHue CUNOBbLIX NIMHUIA 3NEKTPUYECKOro Mnonsi.
MICTOYHMKM NOCTOSAAHHOrO TOKA.

. [lencTtBmnsa anekTpM4ecKkoro Toka.

10 ONEKTPUYECKUIN TOK B XXUAKOCTMW.

11.Ta30BbIN pa3psaa.

12.\3mepeHune cunbl Toka amnepmeTpomMm.

13.13mepeHne aneKkTpnuy4eckoro HanpsikeHmst BONbTMETPOM.

©ooNOOhWN
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14.PeocTtaT n marasunH ConpoTUBNEHNUN.
15. B3zanmogencTemne NOCTOSAHHbIX MarHUTOB.
16. MogenupoBaHue HEBO3MOXHOCTU pasaeneHunsi NonCcoB MarHuTa.
17.MogenupoBaHue MarHUTHbIX Nofen NOCTOAHHbLIX MarHUToB.
18.0nbIT 3pcTeqa.
19. MarHMTHOE none Toka. ONeKTpoMarHuT.
20.[JenctBme MarHNTHOro Nosnst Ha NPOBOAHMUK C TOKOM.
21.3OnekTpoasuraTesi NOCTOSIHHOrO TOKa.
22.WccnepoBaHue ABEHNA 9NEKTPOMarHUTHOM NHOYKLUUN.
23.0nbITel ®apages.
24.3aBUCMMOCTb  HanpaBrieHUss  MHAOYKUMOHHOIO TOKa OT  YCMOBUA  €ro
BO3HMKHOBEHUS.
25.3nekTporeHepaTop NOCTOSIHHOIO TOKa.
JlabopamopHsbie pabomabi u onbiMmabl.
1. OnbiTbl NO  HabnogeHwto  anekTpusaumm Ten  WHOYKUMEW W Npu
COMPUKOCHOBEHUMN.
WccnepnoBaHne  OeWCTBUS  QNIEKTPUYECKOrO  MONS  Ha  NPOBOOHUKUM U
AN3NEKTPUKMN.
Cbopka 1 npoBepka paboTbl ANEKTPUYECKON LieNn NOCTOAHHOIO TOKa.
M3amepeHune n perynmpoBaHue Cunbl TOKa.
M3mepeHune n perynmpoBaHue HanpsikeHus.
MccnegosaHve 3aBUCMMOCTM CUSbl TOKa, MAaywero 4depes pesuctop, OT
COMPOTMBIEHUSI PE3NUCTOPA U HANPSPKEHUS HA pe3ncTope.
7. OnbITbl, OEMOHCTPUPYIOLLNE 3aBUCUMOCTb 3NIEKTPUYECKOrO COMPOTUBNEHUS
NPOBOAHUKA OT €ro AfNNHbI, NoLwaan nonepeyHoro ceveHnst 1 matepuana.
8. lNpoBepka npaBuna CrOXEHUS HanpskeHn npu  nocrnegoBaTesibHOM
coeaVHeHun OABYX Pe3NCTOPOB.
9. lpoBepka npaBuna anNa cunbl ToKa NpW napannenbHOM CoeauHEHUN
pe3nCTopPOB.
10.OnpegeneHne paboTbl 3NEKTPUYECKOro ToKa, NAYLEro Yepes pe3ncTop.
11.OnpegeneHne MOLLHOCTM 3MEKTPUYECKOro TOKa, BblAeNSeMON Ha pe3ncTope.
12./ccnepoBaHne 3aBMCUMMOCTW CUMbl TOKa, MAOYLEro 4epes namnoudky, OT
HanNpPsHKeHUs1 Ha HeW.
13.Onpegenenue KI[ HarpeBaTens.
14.ccnepoBaHne MarHUTHOrO B3aMMOAEeNCTBUS MOCTOSIHHbIX MarHUTOB.
15.N3y4eHne MarHMTHOro Mnonsi NOCTOSAHHbIX MAarHUTOB NpU MX OObeaANHEHUU un
pasgeneHuu.
16.NccnepoBaHne OeACTBUA ANEKTPUYECKOrO TOKA Ha MarHUTHYIO CTPENKY.
17.0nbITbl, 4EMOHCTPUPYHOLLME 3aBUCUMOCTb CUMbl B3aMMOLENCTBUSA KaTYLLKN C
TOKOM N MarHuTa OT CUfbl TOKa M HanpasrieHUsi TOKa B KaTyLUKe.
18.3y4eHune oencTBms MarHMTHOMO Nosns Ha NPOBOLHUK C TOKOM.
19. KoHCTpymnpoBaHue n naydeHme paboTbl anekTpogsuraTens.
20.N3mepenue KT anektpoaBuratensHON YCTaHOBKN.
21.0nbITbl N0 WUCCNEOOBaHMKO  SABMNEHUS  SNEKTPOMAarHUTHOM  UHOYKLUWUK:
nccnegoBaHne UsMeHeHNn 3Ha4YeHns U HanpaseHNa MHAYKLMOHHOIO TOKa.
9 KITACC
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Paspen 8. MexaHu4yeckue siBneHus.

MexaHunyeckoe  gBwxeHune. MaTepuanbHas Touyka. Cuctema  OTCYéTa.
OTHOCUTENBHOCTL  MEeXaHU4YecKoro ABwxXeHusi. PaBHOMepHoe nNpAMONUHENHoe
ABMXeHue. HepaBHOMepHOe npsMonuHenHoe paswxkeHne. CpefHAs W MrHOBEHHas
CKOPOCTb Tena npyv HepaBHOMEPHOM [ABUXEHUMU.

YckopeHue. PaBHoyckopeHHoe npsiMonnHeriHoe asuxkeHne. CesoboaHoe nageHuve.
OnbITbl Manunes.

PaBHOMepHOe [OBWxXeHue Mo OKpyXHocTu. [lepuog m 4actota obpalleHus.
JInnenHaa n yrnosas ckopocTtu. LleHTpocTpemuTesnibHoe yCKopeHue.

MepBbI 3akoH HbloToHa. BTopown 3akoH HbtoTOHa. TpeTuin 3akOH HbHOTOHA.
MpuHUKMN cynepnosuumm cun.

Cuna ynpyroctn. 3akoH ['yka. Cuna TpeHus: cuna TPeHUsi CKOSMbXEHWUs, cuna
TPEeHUs NOKOos, ApYyrne BUAbl TPEHUS.

Cwuna TsKecTu 1 3aKOH BCEMUPHOMO TArOTEHUS. YcKopeHme cBo6OOHOMo nageHus.
AewmxeHne nnaHeT Bokpyr ConHua. lNepBaa kocMmuyeckas CKOpoCTb. HeBecomocTb
neperpysku.

PaBHoBecne wmaTepuanbHoM Touku. ABcConoTHO TBEpOoe Teno. PaBHoBecue
TBEPAOro Teria C 3akpennéHHOM oCbio BpalleHnd. MoMeHT cunbl. LIeHTp TsxecTw.

Mmnynec Tena. UM3ameHeHve wumnynbca. MmnynbC cunbl. 3akOH COXpaHeHus
nmnynbca. PeakTMBHOE ABWMXEHME.

MexaHun4yeckass pabota U MoWHOCTb. PaboTa cun TskecTw, ynpyroctu, TPeHuS.
CeBsa3b oHeprm un  pabotbl. [loTeHumanbHas aHeprua Tena, MOAHATOrO Hapj
NOBEPXHOCTbIO 3eMnin. [loTeHuManbHasa 3Heprus cxaton npyxuHbl. KnHeTudeckas
9Heprusi. Teopema O KMHETUYECKOW 3HEeprMm. 3aKOH COXpPaHEHUsI MEXaHUYEeCKOW

SHeprum.
HdemoHcmpauyuu.
1. HabnogeHne MexaHU4ecKoro ABWXKEHUSI Tena OTHOCUTENbHO pasHbiX Ten
OTCYéETa.
2. CpaBHeHME nyTeW W TPAEKTOPUA [OBMXKEHUA OAHOrO M TOro Xe Tena

OTHOCUTENbHO pPasHbIX TeST OTCYETA.

M3mepeHne cKopoCcTu 1 YCKOPEHNSA MPAMOSIMHENHOMO OBUXEHUS.

MccnepoBaHme Npu3HaKkoB paBHOYCKOPEHHOIO ABMXKEHMS.

HabnogeHne aBvxXeHNsa Tena no OKPY>XHOCTMW.

HabniogeHne mexaHn4ecknx ABNEeHUn, NPOUCXOOSAWMX B CUCTEME OTCYETa

«Tenexka» npu e€ paBHOMEPHOM W YCKOPEHHOM ABWMXEHUM OTHOCUTESIbHO

KabuHeTa uU3nKN.

7. 3aBUCMMOCTb YCKOPEHUSA Tena OT MaccChbl Tena v AeNCTBYIOLLEN Ha HEro CUrbl.

8. HabniogeHne paBeHcTBa cun Npu B3aMMogencTBun Ten.

9. N3meHeHne Beca Tena npu yCKOPEHHOM ABWKEHUMN.

10.TMepenava nmnyneca Npu B3anMoLeNCTBUN TE.

11.MpeobpazoBaHusa aHeprnmn Npyu B3aMMoAeNCTBUN Ten.

12.CoxpaHeHne umnysnbca npu Heynpyrom B3anMogencrBun.

13. CoxpaHeHne umnyrnbca npy abCcontoTHO YNpyrom B3aMMoLaenCcTBUMN.

14.HabnogeHne peakTMBHOIO ABMXKEHUS.

15. CoxpaHeHne MmexaHn4ecKom aHeprm npyu ceob6ogHOM nageHuu.

16.CoxpaHeHne MexaHU4YeCKOW 3JHeprum npu OBWKEHUMUM Terna nog AencTBuMeEM
NPY>KUHBbI.

o0k ow
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JlTabopamopHbie pabomabi U onbimabl.

1. KoHCTpynpoBaHWe TpakTa [Afis pasroHa W JanbHeuwero paBHOMEPHOro
ABWXKEHUS LLapuKa NN TENEXKMN.

2. OnpegenexHune cpeaHen CKOPOCTU CKOSbXEHUST Bpycka nn OBMKEHUS Lapuka
MO HaKNMOHHOM NSTIOCKOCTW.

3. OnpegeneHne ycKopeHUs Tena npu pPaBHOYCKOPEHHOM [OBWXEHUU Mo
HaKNOHHOM MIOCKOCTW.

4. WccnepoBaHue 3aBUCMMOCTM MyTW OT BPEMEHM NpPU  paBHOYCKOPEHHOM
ABMXKeHUM 6e3 HavyanbHOM CKOPOCTU.

5. lNpoBepka rMnoTesbl: €criv NpuM paBHOYCKOPEHHOM OBWXKEHUN 6e3 HayanbHOW
CKOPOCTU MNYTU OTHOCATCH KaK psif HEYETHbIX 4Yucen, TO COOTBETCTBYHOLLUE
NPOMEXYTKN BPEMEHN OOMHAKOBbI.

6. WNccnepgoBaHne 3aBMCUMMOCTM  CUSTbl  TPEHUSI  CKOSIbXEHUS  OT  CUMbI

HOpPMarsbHOro AaBfEHUS.

OnpepgeneHne KoaduUneHTa TPEHUS CKOMBbXEHUS.

OnpegeneHne XECTKOCTU NPY>KMHbI.

9. Onpegenenune paboTbl CUMbl TPEHUSA NPU PaBHOMEPHOM ABWMXXEHUW Tena no

rOPU3OHTaNbHOM MOBEPXHOCTMU.

10.0OnpegeneHne paboTbl  Cunbl  ynpyroctTu npu  nogbéMe rpy3a C

NCNOfb30BaHMEM HEMNOLBUXHOIO N NOABUXKHOIO 610KOB.

11.3y4eHne 3aKoHa COXpaHEHUS SHEPTUMN.

Paspen 9. MexaHu4yeckue KkonebaHusi U BOJSIHbI.

KonebartenoHoe paBmxeHne. OCHOBHbIE XapaKTePUCTUKM KonebaHun: nepuoa,
yacTtoTa, amnnutyga. Martematudeckun u MNPYXUHHbIA MaATHUKW. [lpeBpalleHune
3Hepruun npu konebaTenbHOM ABMKEHUMN.

3atyxawwme konebaHus. BblHyxaeHHble konebaHus. PesoHaHc. MexaHn4yeckne
BOSIHbl. CBOMCTBaA MexaHW4eckux BOSH. pogonbHble M nonepeydHble BOSHbl. OnuHa
BOSIHbl M CKOPOCTb €€ pacnpocTpaHeHusi. MexaHuyeckne BOSHbI B TBEPLOM Terne,
CencMmnyeckmne BOJSHbI.

3Byk. 'poMKOCTb 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. WHdpassByk wu

© N

ynbTpasByk.
HdemoHncmpauyuu.
1. HabnogeHne konebaHun Ten nog A[AEUCTBUEM CUIbl TSXKECTU U CUnbl
ynpyrocTtu.
2. HabniwogeHve konebaHui rpysa Ha HUTU U Ha MPY>XUHE.
3. HabniogeHne BbiHYXOEHHbIX KOnebaHui n pe3oHaHca.
4. PacnpocTpaHeHue NpoAaosibHbIX M MNONEPEYHbIX BOMH (Ha Mogenn).
5. HabniogeHne 3aBUCMMOCTM BbICOTbI 3BYKa OT YacTOThI.
6. AKYyCTMYECKMIN pe3oHaHC.

JlabopamopHbie pabomsbi U onbIMsbI.

1. OnpegeneHne 4acToTbl U Neproaa KonebaHu maTeMaTnM4ecKoro MasiTHMKa.

2. OnpefgeneHune 4acToTbl U Nepuoaa KonedaHu NPY>KMHHOrO MasiTHUKa.

3. WccneposaHme 3aBUCMMOCTM nepuoga KonebaHun MnoaBELUEHHOro K HUTU
rpysa oT AJSIMHbl HUTMW.

4. WccnepoBaHue 3aBUMCMMOCTWU nepuoga KonebaHmin NpPyXMHHOrO MasiTHUKa OT
Macchbl rpysa.
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5. lNpoBepka He3aBUCMMOCTU Nepuoaa konebaHum rpysa, NOABELLEHHOIO K HUTW,
OT Macchbl rpyaa.

6. OnbITbl, 4EMOHCTPUPYIOLLNE 3aBUCMMOCTb nepuoga konebaHui Npy>KUHHOMO
MasiTHMKa OT MaccCbl rpy3a 1 XXECTKOCTU NPY>KMHbI.

7. N3mepeHune yckopeHusi cBo60aHOro nageHms.

Paspen 10. dnekTpomMarHMTHOE NOJSie U NIEKTPOMarHUTHbIE BOJIHbI.

OneKTpoMarHMTHoe none. OneKTpoMarHUTHbIe BOJIHBbI. Csonctea
ANeKTpoMarHUTHbIX BonH. LUWlkana anekTpoMarHUTHbIX BOMH. Mcnonb3oBaHue
3NEKTPOMAarHUTHbIX BOSTH AN COTOBOW CBA3WN.

AnekTpoMmarHuTHasa npupopa cseta. CKopocTb cBeTa. BonHoBbIe CBOMCTBA CBeTa.

HdemoHcmpayuu.

1. CsoncTtBa 3feKTPOMArHUTHbIX BOJTH.

2. BonHoBsble cBoucTBa cBeTa.

JlabopamopHsbie pabomabi u onbiMmabl.

1. U3yyeHne CBOWCTB 3NEKTPOMArHUTHbIX BOMH C MOMOLLBD  MOBUIIBbHOrO

TenedoHa.

Paspgen 11. CBeToBbIe ABNEeHUs.

JlyyeBasi mogenb cBeTta. NcTouHunkm ceeTa. NpsamMonnHerHoe pacnpocTpaHeHue
ceeta. 3atmeHus ConHua u JlyHbl. OTpaxeHune cBeTa. [Mnockoe 3epkano. 3akoH
OTpaxkeHus ceeTa.

Mpenomnenne cBeta. 3akoH npenomneHuss ceeTa. [lonHoe BHYTpeHHee
OoTpaxeHue cBeTa. Mcnonb3oBaHMe MNOSMIHOTO BHYTPEHHEro OTPaXeHMs B ONTUYECKMX
cBeTOBOAAX.

JInnza. Xog nyden B nuH3e. OnTuyeckas cuctema otoannapara, MUKpoOcKona u
Teneckona. [(nas kak ontuyeckasi cuctema. bnmsopykocTb 1 4anbHO30PKOCTb.

PasnoxeHue 6enoro ceeta B cnektp. OnbiTbl HetoToOHa. CnoxeHne cnekTpanbHbIX
uBeToB. [lucnepcua ceeta.

HdemoHncmpauyuu.

1. lpamMonuHenHoe pacnpocTpaHeHne ceeTa.

OTtpaxeHue ceeTa.

MonyyeHne nsobpaxkeHui B NAIOCKOM, BOTHYTOM U BbIMYKIOM 3epKanax.

MpenomneHue ceeTa.

OnTunyecknin cBeToBOA.

Xopg ny4yen B cobmpatoLLen nmHse.

Xop ny4yen B paccenBaroLlen nmH3e.

MonyyeHne n3obpaxxeHnii C NOMOLLIbIO NINH3.

. MNpuHUKMN gencremna potoannapara, MMKpPOCKona 1 Teneckona.

10.Mopgenb rnasa.

11.PasnoxeHne 6enoro ceeTa B CNekTp.

12.Tony4eHne 6enoro ceeTa Npu CNOXeHUN CBeTa pasHbiX LIBETOB.

JlabopamopHbie pabomsbi U onbIMsbl.

1. WccnepoBaHne 3aBMCUMMOCTWU yrria OTpPaXeHUss CBETOBOro Jfiyda OT yrna
nageHus.

2. VI3yyeHune xapakTepucTuk n3obpaxkeHns npeameTa B MNOCKOM 3epKarne.

3. WccnepoBaHve 3aBMCUMOCTM yrria NpenomreHus CBETOBOro fyda OT yrna
nageHns Ha rpaHuLe «BO34yX—CTEKIOo».

4. TlonyyeHune n3obpakeHn ¢ NOMOLLbH cobupatroLLemn NnH3bI.

©oNOOOhWN
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5. OnpegenexHne (OKYCHOro paccTosiHASE U ONTUYECKOW Cunbl cobupatoLlen
NNH3bI.

6. OnbITbl N0 pa3noxeHuto 6enoro cBeTa B CNEKTp.

7. OnbITbl NO BOCMPUATUIO LBETa NpeaMeToB nNpu ux HabniogeHun yepes
LBeToBble PUNbTPBLI.

Paspen 12. KeaHTOBbIE ABNEHUS.

OnbiTel Pesepdopaa v nnaHetapHas mopenb atoma. Mopenb atoma bopa.
McnyckaHne n nornoweHne ceeta atomoM. KeaHTbl. JlIMHen4aTble cnekTpsbl.

PagnoaktnBHocTb. Anbda-, 6eta- u ramma-nsnyydyeHmsi. CTpoeHMe aTOMHOro
anpa. HyknoHHass mogenb atomHoro siapa. M3otonbl. PagnoakTBHble npeBpalleHus.
Mepuopg nonypacnaga aToMHbIX S4ep.

ApnepHble peakuuun. 3akoHbl COXpaHEeHUs 3apsaoBOro M MaccoBOro  Yumcen.
OHeprus cBA3M aToMHbIX saep. CBA3b Macchl U aHeprun. Peakunn cnHTesa n geneHus
anep. NictouHnkn aHeprum ConHua 1 3B€3a.

ApnepHaa aHepreTuka. [enctBus paguvoOakTUBHBIX  M3MYYEHUM HA  XMBble
OpraHn3mbl.

HdemoHncmpauyuu.

1. CnekTpbl N3ny4eHnsi 1 NOrMNOLLEHNS.

CnekTpbl pas3nnyHbIX ra3os.

CnekTtp Bogopoaa.

HabniogeHne Tpekos B kamepe BunbcoHa.

PaboTa cyéTumka NOHN3NPYIOLLINX N3MYYEHUN.

Pernctpauusa nanyyeHns npMpoaHbIX MMHEPArioB U NPOLYKTOB.
ﬂa6opamoprle pabomsbi u onbiMmeiI.

1. HabntogeHue cnnowHbIX U IMHENYATbIX CNEKTPOB U3NYyYEHUS.

2. VlccnepoBaHne TPEKOB: M3MEPEHME JHEPrMn YacTuubl MO TOPMO3HOMY MyTU

(no coTorpadusam).

3. WN3mepeHune pagmoakTMBHOro (poHa.

MoBTOpUTENBLHO-0606LW AWK MOAYIb.

MosTopUTENbHO--0606LW AWM MOAYyNb NpefHa3HayvyeH Ans cucteMatmsauum m
0606LeHNa NpeaMeTHOro coaepXXaHust 1 onbiTa AesATeNbHOCTU, NPUOBPETEHHOIO Npu
n3ydeHun BCero Kypca u3MKM, a Takke Ans  MNOArOTOBKM K  OCHOBHOMY
rocygapCTtBEHHOMY 3K3aMeHy no du3nke ana obyyarwmuxcd, BblOpaBLIMX ITOT
y4yebHbI Npegmer.

Mpn M3y4yeHUM [aHHOrO MOAyns peanuayrTcss U CUCTEMaTU3NPYIOTCA BUAbI
AEeATEeNbHOCTM, Ha OCHOBE KOTOpbIX obecnevvMBaeTcss OOCTUXKEHUE MpeaMeTHbIX W
MeTanpegMeTHbIX nnaHnpyembIX pe3ynbTaToB obyyeHus, dopmmpyeTcs
€CTeCTBEHHOHay4YHas [rpPaMOTHOCTb: OCBOEHME HaydHblX METOAOB MWCCrefoBaHUsA
ABNEHN NPUPOAbI N TEXHUKN, OBNadeHNe yMeHUsIMU OO bSCHATb PU3NYECcKme SBNeHus,
NPUMEHAS MOMNYyYEHHbIE 3HaHWS, pellaTb 3adayn, B TOM YUCMe KadeCTBEHHble U
9KCNepUMEHTarbHbIE.

MpuHUUNUanbHO AeATENbHOCTHBLIM XapakTep OaHHOro pasgena peanusyeTcs 3a
CYET TOro, YTo oby4aroLmecs BbINOSTHAKOT 3a4aHusl, B KOTOPbIX UM NpeanaraeTcs:

Ha OCHOBE MOSyYEHHbIX 3HAHUIM pacno3HaBaTb U HAy4YHO OOBACHATL PU3NYeckme
SABNEHNSA B OKpYXXatoLen npupoae n noBCEOHEBHOM XXNU3HMU;

MCNONb30BaTb Hay4Hble METOAbl MCCReAoBaHUS (PUINYECKUX SBNEHWA, B TOM
yncne Ansa NpoBepKM rmnoTes u NonyyYeHns TeopeTUYecKknx BolBOOOB;

SRGIEAEN
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06bACHATL Hay4Hbl€é OCHOBbI

Hanbonee BaXHbIX [OOCTUKEHUN

COBPEMEHHbIX
TEXHOMOMIA, Hanpumep, NPaKTUYECKOrO MWCMOMb30BaHMUA PasfNYHbIX UCTOYHUKOB
3HEepPrMM Ha OCHOBE 3aKOHa MpeBpalleHUss M COXpPaHEHUS BCEX M3BECTHbIX BWUOB
3HEepruu.
IV. TEMATUYECKOE NNAHUPOBAHUE C YKA3SAHUEM KOJIMMECTBA YACOB,
OTBOAUMbIX HA OCBOEHUE KAXXOOWN TEMbI

7 Knacc
KonunuectBo YyacosB
OTBOAUMBbIX Ha
Ne | HaumeHoBaHue pa3genos o
OCBO€EHue Kaxxgomn
TeMbl
Pasgen 1. ®u3uka n e€ posb B MNO3HaAHUU OKpYXaroLero mmpa
1.1 dusumka - Hayka o npupoge 2
12 dunanyeckmne BENNYMHBLI 2
1.3 EcTecTBEHHOHaY4YHbIN METO, NO3HAHUS 2
Pasgen 2. NepBoHaYanbHbIe CBeAEHUSI O CTPOEHUM BellecTBa
2.1 CTpoeHue BellecTBa 1
2.2 [1BxxeHne n B3aMmMoaencTBue YacTul, BellecTBa 2
2.3 ArperaTHble COCTOSIHUS BeLLleCTBa 2
Pas3pgen 3. [1IBukeHne u B3anmogenucTeue ten
3.1 MexaHun4yeckoe OBuXeHne 3
3.2 MHepumna, macca, nnoTHOCTb 4
3.3 Cuna. Bugbl cun 14
Pasgen 4. [laBneHue TBEpAbIX TeN, XXUOAKOCTEN U rasoB
41 [asnenue. Nepenava gaBneHns TBEPObLIMU 3
Tenamm, XXnakoctaMn u razamm
4.2 [laBneHue XnakocTtu 5
4.3 ATMochepHoe faBneHne 6
44 [encreme XnokocTn 1 rasa Ha NOrpyXEHHOE B HNX -
Teno
Paspgen 5. Pabota 1 MOWHOCTL. DHeprusi
5.1 PaboTa n mowHOCTb 3
5.2 [MpocTble MexaHU3Mbl 5
5.3 MexaHunyeckasi aHeprus 4
PesepBHOe Bpems 3
NTOIo 68
8 knacc
KonunuecTtBO yacoB
Ne | HaumeHoBaHue pasgenoB OTBOAUMBbIX Ha

oCBOEHMe KaXaowu TeMbl

Pa3pen 1. TennoBble AsBNeHUsA

1.1 | CtpoeHune n cBOMCTBA BeLLECTBA 7
1.2 | Tennosble npoueccol 21
Pasgen 2. AnekTpu4yeckue U MarHUTHbIe sIBJIEHUS

21 AnekTpuyeckne 3apsaabl. 3apsbKeHHbIe Tena un nx 4

B3aMMogencTBue
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2.2 | T1OCTOSAHHbIN ANEKTPUYECKUIN TOK 20
2.3 | MarHutHble aBneHuns 6
2.4 | DnekTpoMarHMuTHas UHOYKUMS 4
Pe3epBHOe Bpems 3
NTOIMo 68
9 knacc
KonunuyectBO yacoB
Ne | HaumeHoBaHue paspenoB OTBOAUNMBIX Ha

OCBOEHMe KaXaoun TemMbl

Pa3pen 1. MexaHu4yeckue sBneHus

MexaHn4yeckoe asmxeHne n cnocobbl ero

1.1 10
onucaHus
1.2 | BsaumopenctBue Ten 20
1.3 | 3akoHbl coxpaHeHus 10
Pasgen 2. MexaHn4yeckune KonebaHusa 1 BOJIHbI
2.1 | MexaHn4yeckne konebaHus 7
2.2 | MexaHuyeckue BONHbI. 3BYK 8
Paspgen 3. dnekTpoMarHMTHOE NnoJsie u 3NeKTPOMarHUTHbIe BOJHbI
31 ONEeKTPOMarHMTHOE Nosie U ANEKTPOMarHUTHbIE 6
BOJHbI
Pas3pgen 4. CBeToBbIe AIBNeHUA
4.1 | 3akoHbl pacnpoCcTpaHeHNs cBeTa 6
4.2 | JInH3bl 1 onTn4eckne Nnpndopobi 6
4.3 | PasnoxeHue 6enoro cBeta B CNEKTP 3
Pa3pen 5. KBaHTOBbIe siBneHus
5.1 | WcnyckaHue n nornoweHne ceeta aToMoM 4
5.2 | CTtpoeHne aTOMHOro sgpa 6
5.3 | ApepHble peakuunu 7
Pasgen 6. lNoBTOpUTENBLHO-0606W AWK MOAYNb
6.1 MoBTOpeHme n 06obLLEHNE coaepKaHms Kypca 9
' dm3mkm 3a 7-9 knacc
NTOIMNo 68
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MpunoxeHwne 1 k PIYTT «Pusnka»
7-9 knacc.

KaneHaapHo- TeMaTuyeckoe nnaHupoBaHue

7 Kknacc

Ne daTta Ha3BaHue TeMbl

ypoka

1
dunsnka — Hayka o npupoge. ABneHnsa npupoabl

Z dunsnyeckmne aBneHuns

3
dunsnyeckne BENUUNHbLI N X U3MEPEHNE

4 Ypok-uccneposanve "MiamepeHune temnepaTypbl Npyv MOMOLLN
XXWOKOCTHOro TepMoMeTpa 1 fatymka temnepatypb!”

5 MeTofbl Hay4yHOro no3HaHusa. OnucaHne PU3NYeCcKUxX ABNEHUN C
NOMOLLbIO MOAENEWN

6 Ypok-nccneposaHnue "lNMposepka rmnoTtesbl: AanbHOCTb MNOonéTta wapuka,
NyLEeHHOro ropn3oHTanbHo, Tem 6onblue, Yyem 6onblle BbicOTa nycka"

7 CtpoeHue BewectBa. OnbIThl, JOKa3blBalOLLME OUCKPETHOE CTPOEHME
BelllecTBa

8 [BMXeHne YacTuu BellecTea

9 Ypok-uccnegosaHune «OnbiTbl N0 HAONIOAEHMIO TENTOBOIO paCLLUMPEHNS
rasoB»

10 ArperaTHble COCTOSIHUSA BELLlECTBaA

11 OcobeHHOCTU arperaTHbIX cocTosiHUA Boabl. OBobLeHne no pasgeny
«lMNepBoOHa4YanbHbIE CBEAEHMSI O CTPOEHUM BELLECTBA»

12 MexaHun4yeckoe asmxeHne. PaBHOMeEpPHOE N HepaBHOMEPHOE ABMKEHNE

13 CkopocTb. EanHMLbl ckopocTn

14 PacueT nytn n BpeMeHn aBMKeHUs

15 MHepunsa. Macca — mepa MHEPTHOCTU TeN

16 MnoTHocTb BewecTBa. PacyeT macchl 1 obbema Tena no ero
NNOTHOCTU

17 JlabopaTopHasa pabota «OnpeaeneHue NinoTHOCTU TBEPAOro Tena»

18 PeweHnune 3agay no teme "lMnoTHOCTL BelwecTBa"

19 Cwuna kak xapakrtepucTtuka B3anmogencreums ten. Cuna ynpyrocTtu.
3akoH ['yka

20 JTabopaTopHas paboTta «M3yyeHne 3aBUCUMOCTN pacTsKeHNs
(necopmaummn) NpyXnHbl OT NPUITOXXEHHON CUMbI»

21 AeneHune TaroteHna. Cuna TskecTu

22 CBsa3b Mexay curomn TskecTu U maccou Tena. Bec tena. PeweHuve
3agad no teme "Cuna tskectn"
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23 Cwuna TaXecTn Ha gpyrux nnaHetax. dnsnyeckme xapakTepucTukm
nnaHeT

24 N3mepeHune cun. AnHamomeTp

25 Bec Tena. HesecomocTtb

26 CrnoxeHne OByxX CUn, HanpaBSieHHbIX MO OOHOW MPSIMOW.
PaBHogencTByowas cun

27 PeweHve 3agay no teme "PaBHogencTByowas cun”

28 Cwuna TpeHuna n eé Buapl. TpeHue B Npupoae n TeXHUKe

29 JTabopaTopHas paboTta «M3y4eHne 3aBUCUMOCTN CUMbl TPEHUSA
CKOJbXEHUSA OT CUMbl AaBIIEHUS U XapakTepa conpukacaroLLmMxcs
NOBEPXHOCTENY

30 PelweHve 3agay Ha onpegeneHne paBHOAENCTBYIOLLEN CUMbI

31 PeweHuve 3agay no temam: «Bec Tenay, «[padunyeckoe nsobpaxeHme
cuny, «Cunel», «PaBHOOENCTBYOLWAS CUNY

32 KoHTponbHas paboTa no Temam: «MexaHudeckoe aBmxeHney, «Macca,
NNOTHOCTbY, «Bec Tenay, «[ padmyeckoe nsobpaxeHue cun», « Cunbl»

33 HaBneHne. Cnocobbl yMeHbLUEHUS U YBENUYEHUS OaBNEHNSA

34 [aeneHue rasa. 3aBUCMMOCTb AaBneHus rasa ot o6beéma,
Temneparypbl

35 Mepepaya gaBneHus TBEPAbIMU TENaMMU, XXUOKOCTAMMU U razamu. 3akoH
Mackans

36 [laBneHve B XXMAOKOCTU U ra3e, Bbl3BaHHOE JENCTBUEM CUSbl TSHXKECTU

37 PeweHune 3agay no teme «[laBneHune B XXMAKOCTU U rase. 3akoH
[Mackansa»

38 Coobuatowmecs cocyabl

39 Mmpapasnuyecknin npecc

40 MaHomeTpbl. NopLIHEBON XXUOKOCTHBIN HACOC

41 ATmocdepa 3emnn 1 NpuYnHbI €€ CyLLIECTBOBAHUSA

42 Bec Bo3gyxa. ATMocdepHoe aaBneHue

43 N3amepeHne atmoccepHoro aasneHusi. OnbiT Toppuyennu

44 3aB1CMMOCTb aTMOCHEPHOrO AaBNEHNS OT BbICOTbI HAZ YPOBHEM MOPS

45 BapomeTp-aHepoua. ATmMocdepHOe faBneHne Ha pasnuyHbIX BbiCOTax

46 PeweHune 3agay no teme " AtmoccepHoe agasneHme”

47 [enctBme XnoKkocTu N rasa Ha NorpyxXeHHoe B HMUX Teno. Apxumeanosa
cuna

48 JTabopaTopHas pabota «OnpegeneHne BbiTankMBatoLEN CUrbl,
AENCTBYIOLLEN HA TENO, MOrPY>KEHHOE B XXNOKOCTbY»

49 JTaBopatopHas paboTa no Teme «/ccnegosaHue 3aBUCUMOCTHY Beca

Tena B BOAe OoT 06bEéMa NorpyKeHHOW B XUAKOCTb YacTu Tena»
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50

NMnaBaHue Ten

51 JTabopaTopHas paboTta "KoHCcTpynpoBaHue apeomeTpa unm
KOHCTpPYMpOBaHWe NIOAKN 1 onpefeneHne eé rpysonogbeMHOCTN"

52 PeweHne 3agay no temam: «lnaBaHue cynos. BosgyxonnasaHuey,
«[JaBneHve TBepabIX TEN, XNOKOCTEN N ra30B»

53 KoHTponbHas paboTa no Teme «[laBneHue TBepabIX TEM, XXUAKOCTEN U
rasoB»

>4 MexaHunyeckas paboTa

55
MowHoCTb. EgMHMLBLI MOLHOCTH

56 Ypok-uccrnegosaHue "Pac4éT MOLHOCTK, pa3BnBaeMon npu nogbeme
no nectHuue"

o7 lMpocTble MexaHn3aMbl. Pblvar. PaBHoBecKne cus Ha pblyare

58
Pblvarn B TexHuke, 6biTy 1 npupoge. JlabopaTtopHas paboTta
«WccnenosaHve ycnoBuin paBHOBECUS pblyaray

59 PelwweHne 3agay no Teme «YCrnoBusi paBHOBECKS pblyaray

60 KoadhpmumneHT nonesHoro gencrena mexaHnama. JlabopatopHas
paboTta «MN3mepeHne Kl HakKnoHHOM NIIOCKOCTUY

61 KoHTponbHas paboTta 3a Kypc 7 knacca

62
PelweHnne 3apgay no teme "Pabota, mowHocTtb, KIAd"

63 MexaHunyeckas aHeprusi. KuHeTndeckasi n noteHumanbHasa aHeprus

64 3aKOH COXpaHEHNA MEXaHNYECKON SHEPTUN

65 YPOK-3KCNEPUMEHT MO TeMe "OKcnepumeHTanbHoe onpeaeneHue
N3MEHEHNSA KNHETUYECKON M NOTEeHUMANbHON 3HEPTUM NMPU CKaTbiBaHUK
Tesia No HaKIMOHHOW NnockocTn'”

66 KoHTponbHas pabota no teme «PaboTta 1 MOLHOCTb. QHEpPrusa»

67 PaboTta c Tekctamun no teme "MexaHnyeckoe aBmxeHue"

68 Paborta ¢ Tekctamn no teme "[laBneHne TBEPAbIX TN, XUOKOCTEN U

rasos". "PaboTta. MowHOCTb. QHeprnsa".
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8 knacc

Ne ODaTta HasBaHue Tembl
ypoka

1 OCHOBHbIE NOSNTOXXEHNSA MOMEKYIIAPHO-KMHETUYECKON TEOPUU N NX
OMbITHbIE NOATBEPXKAEHUS

2 Macca n pasmep aToMOB 1 MOJIEKY

3 Mogenn TBEpJoro, XUAKoro n rasaoobpasHoro COCTosiHUM BeLecTBa

4 Ob6bsacHeHMe CBOMCTB TBEPAOTO, XNOKOrO 1 ra3o06pa3HOro COCTOSHUN
BeLLleCTBa Ha OCHOBE MOJTOXXEHWNN MONEKYISIPHO-KUHETUYECKO TEOPUN

5 Kpuctannmyeckne n amopdHble Tena

6 CmaymBaHue n KanunnsapHoCcTb. [TOBEPXHOCTHOE HaTSXKEHNE

! TennoBoe pacwmpeHune n cxatume

8
Temnepatypa. CBA3b TemMnepaTypbl CO CKOPOCTbIO TEMNSIOBOIro
ABWKEHUS YacTumL

9 BHyTpeHHss1 aHeprus. Cnocobbl N3MEHEHNS BHYTPEHHEN SHEPTUN

10 Buabl Tennonepegayn

11 Ypok-koHpepeHuns "lMNpakTnyeckoe NCNonb30BaHNE TEMNSTOBbIX
CBOWCTB BELLECTB N MaTepuarnos B LENsX aHeprocbepexeHnsa"

12 KonunyectBo TennoTbl. YaenbHas TeNSI0EMKOCTb

13 YpaBHeHue TennoBoro 6anaHca. TennoobmeH n Tennosoe
paBHoOBecue

14 JTabopaTopHas pabota "ccnegoBaHue saBneHnst TennoobmeHa npum
CMELLUMBaHUKM XON0OHOM N ropsyen Boabl"

15 PacueT konnyecTtBa TeNNOTbI, HEOOXOAMMOrO NSl HAarpeBaHWA Tena u
BbIAENAEMOro UM Nnpu OXnaxkgeHum

16 JTabopaTopHas paboTta "OnpeneneHune yaenbHON TEMNOEMKOCTH
BeLlecTsa"

17 OHeprusa Tonnmea. YaenbHasa Tennorta CropaHus

18 [MnaBneHne n oTBepAEBaHNE KPUCTANNIMYECKMX Ten. YaenoHas
TennoTta nnaBneHust

19 JTabopaTopHasa paboTta "OnpeaeneHve ygenbHoOW TENNOTbI NNaBMEHUS
nbga"

20 [MapoobpasoBaHue 1 koHaeHcaumsa. MicnapeHue

21 KuneHwue. YaenbHaa Tennota napoobpa3oBaHns U KOHOEHCALNN.
3aBMCMMOCTb TEMNEpaTypbl KNMEHNA OT aTMOCHEPHOro AaBNeHns

22 BnaxHocTb Bo3gyxa. JlabopaTtopHasa paboTa "OnpeneneHune
OTHOCUTESIbHOM BNaXHOCTW Bo3gyxa"

23 PeweHune 3agay Ha onpegenieHme BAaXXHOCTU BO3ayxa

24 MpuHUUnbl paboTbl TennoBbIX ABuratenen. MNaposas TypbuHa.
[BuraTtenb BHYyTPEHHEr0 CropaHus

25 KM Tennosoro gsuratensa. TennoBble ABuraTtenu u 3awuTa
OKpy>XatoLlewn cpeabl

26 3aKoH COXpaHeHus 1 NpeBpaLLeHnst 3HEPrn B TEMNOBbLIX Npoueccax

27 MogroToBKa K KOHTPONbHOM paboTe no Teme "TennoBble SAIBMEHNS.
MN3ameHeHne arperaTHbIX COCTOSAHUI BewecTea"

28 KoHTponbHas paboTa no teme "Tennosble siBneHus. IameHeHne

arperatHbIX COCTOSIHU BeLlecTBa"
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29 AnekTpusauusa Ten. [1ea poga anekTpmyeckux 3apsiaos

30 Ypok-uccrnegosaHue "3nektpusauusa Ten nHaykumMen n npu
COMNPUKOCHOBEHUN"

31 B3anmogencteue 3apsxeHHblx Ten. 3akoH KyrnoHa

32 onekTpuyeckoe none. Hanps)KeHHOCTb 3NEKTPMUYECKOro Nons.
[MprHUMN cynepnosnumm aNeKTpnu4eckmx nonem

33 Hocutenun anektpuyecknx 3apsaoB. ArneMeHTapHbin 3apsag. CtpoeHue
aToma

34 [MpOBOAHUKN N ONINEKTPUKN. 3aKOH COXPaHEHUS ANEKTPUYECKOro
3apsga

35 PelueHne 3agay Ha NpUMMEHEHME CBOWCTB 3NIEKTPUYECKMX 3apsaoB

36 ONEeKTPUYECKNI TOK, YCrOBUS ero cyLecTBoBaHNA. CTOYHUKM
3NEKTPUYECKOro ToKa

37 [lencTBus anekTpnyeckoro Toka

38 Ypok-uccrnegosaHue "[lencTBme aneKTpUYeCcKoro nonsa Ha NPOBOHUKN
N ONSNEKTPUKN"

39 ANEKTPUYECKNA TOK B MeTarnnax, XnaKkocTax 1 razax

40 OnekTpuyeckas Lenb U €€ CoCTaBHbIE YacTn

41 Cwuna Toka. JlabopaTopHas pabota "N3amepeHune n perynupoBaHue
cubl Toka"

42 onekTpuyeckoe HanpshkeHne. BonbTmeTp. JlabopaTtopHasa paboTa
"IamepeHne n perynnpoBaHue HanpskeHns"

43 ConpoTuBrieHne NpoBoAHMKA. YaernbHOe CONpOTUBIEHME BELLECTBA

44 JTabopaTtopHas paboTta "3aBUCMMOCTb 3NEKTPUYECKOro
COMPOTUBIIEHNSA NPOBOAHUKA OT €ro ANuHbI, Nowaam nonepevyHoro
ceyeHus n matepuana”

45 3aBNCUMOCTb CUMbl TOKa OT HanpshkeHus. 3akoH OMa ans yyactka
uenu

46 JTabopaTopHas paboTa "ccnegoBaHue 3aBUCUMMOCTW CUMbl TOKA,
nayLiero 4epes pesnctop, OT CONPOTUBIIEHNS pe3ncTopa 1
HanpshbkeHust Ha pesucTtope”

47 [MocnepoBaTenbHOE U NapannenbHoe CoegMHEHUsI MPOBOAHUKOB

48 JTabopaTtopHas paboTa "lNpoBepka npaBuia CAOXKEHNA HanpPsXKeHU
npv nocnegoBaTesibHOM COeANHEHUN OBYX PE3NCTOPOB"

49 JTabopaTtopHas paboTa "lNpoBepka npaBuna ans Cunbl Toka nNpu
napannenbHoOM COeUHEHUN Pe3nCcTopoB”

50 PeweHune 3agay Ha npuMmeHeHue 3akoHa Oma ans pasnnyHoro
COeANHEHNsI NPOBOAHNKOB

51 PaboTta 1 MOWHOCTb anekTpruyeckoro Toka. 3akoH [xoyns-JleHua

52 JTabopaTopHas paboTta "Onpenenenune paboTbl U MOLHOCTHU
ANEKTPUYEecKoro Toka"

53 OneKkTpuyeckme Luenu n noTpedbutenn anekTpnieckon aHeprum B GoITy.
KopoTkoe 3amblkaHue

54 lMoaroToBka K KOHTPONbHOM paboTe No Teme "OnekTpuyeckme 3apsabl.
3apsiKeHHble Tena un nx B3anmoaencTaust. NocTosiHHbIN
ANIEeKTPUYECKUM TOK"

55 KoHTponbHas paboTa no teme "OnekTpuyeckne 3apsiabl. 3apsKeHHble
Tena n nx B3aumoaemnctemd. NoCTOAHHbIN SNEKTPUYECKUN TOK"

56 [MOCTOSAHHBLIE MarHUTLI, X B3auMOOenCcTBre

57 Ypok-nccrnegosaHue "3ydyeHne nonem NnOCTOAHHbLIX MarHUTOB"

58 MarHuTtHoe none. MarHuTHoe none 3emnu 1 ero 3HavyeHve Ans XU3Hu
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Ha 3emne

59

OnbIT OpcTega. MarHuTHoe none anekTpuyeckoro Toka MarHntHoe
noJsie KaTyLUKN C TOKOM

60

MpumeHeHne anekTpomarHMToB B TexHuKe. JlabopaTopHas paboTta
"NI3ydyeHne gencTBna MarHUTHOro Nonga Ha NPOBOAHMK C TOKOM"

61

KoHTponbHasa paboTa 3a Kypc 8 knacca.

62

OnekTpoasuratenb NOCTOSAHHOIO Toka Mcnonb3oBaHue
aneKkTpoaBuratenemn B TEXHNYECKMX YCTPONCTBAX U Ha TpaHCNopTe.
JTabopaTopHas paboTta "KoHcTpyupoBaHue 1 nsydeHme padboThbl
anekrtpoasuratena”

63

OnbITbl ®apages. 3akOH 3NeKTPOMarHMTHOM nHAyKumun. MNMpasmno
JleHua

64

AnekTporeHepaTop. Cnocobbl NoNy4YeHUs1 NeKTPUYECKON IHEPTUN.
OnekTpocTaHUMM Ha BO306HOBNSIEMbIX MCTOYHUKAX SHEPTnm

65

MoaroToBKa K KOHTPONbHOM paboTe No Teme "AneKkTpuyeckune u
MarHuUTHble asneHna”

66

KoHTpornbHas paboTta no teme "3nekTpuyeckne n MmarHMTHble
sABNeHns"

67

PaboTa ¢ Tekctamu no Teme "TennoBble aBneHns"

68

PaboTa ¢ Tekctamm no Teme "MOCTOAHHbBIN SNEKTPUYECKNIA TOK".
"MarHuTHble siBneHus".

9 Kknacc

Ne
ypokKa

HOata

Ha3BaHue TeMbl

MexaHn4eckoe OBMKEHME. MaTepmaanaﬂ TOYKa

Cuctema otcyeta. OTHOCUTENBHOCTb MEXaHUYECKOro ABMKEeHNS

PaBHOMepHOG I'IpFIMOJ'II/IHeIZHOG OBUXEHNE

AWIN|IEF

HepaBHoMepHoOe npsiMonuHenHoe asumxeHne. CpeaHsis 1 MrHOBeHHas
CKOPOCTb

(631

[MpaAMONIMHENHOE paBHOYCKOPEHHOE ABWXEHWNE. Y CKOopeHne

(0]

CKOpOCTb NPSIMONIMHEHOIO PaBHOYCKOPEHHOIO ABWxeHust. Mpadmk
CKOpPOCTU

JTabopaTopHas paboTta "OnpeneneHune yckopeHus Tena npu
paBHOYCKOPEHHOM ABWKEHUN NO HAKIOHHOW NJSIOCKOCTN"

(00}

CBobogHoe nagenue ten. OnbiThl Manunes

©

PaBHOMepHOEe aBwxeHMe No OKpY>XHOCTU. Nepuoa n YyactoTa
obpallueHus. JInHenHasa v yrnosast CKOpoCTH

10

LleHTpocTpeMunTenbHOE YCKOpeHUe

11

MepBbIn 3akOH HbloTOHA. BekTop cunebl

12

BTopown 3akoH HbloToHa. PaBHOgencTByoLasa cuna

13

TpeTuin 3akoH HetoToHa. Cynepno3nuna cun

14

PeweHune 3agay Ha npMMeHeHue 3aKoHOB HbloTOHa

15

Cwuna ynpyroctn. 3akoH ['yka

16

PelueHve 3agay no teme «Cuna ynpyroctu»

17

Na6opaTopHas paboTta «OnpegeneHne XecTKOCTU NPYXUHbI»

18

Cwuna TpeHuns

19

PelueHue 3agay no teme «Cuna TpeHus»
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20 JTabopaTtopHas paboTta "OnpegeneHne koadduumeHTa TpeHus
CKONbXeHns"

21 PeweHune 3agay no teme "3akoHbl HetoToHa. Cuna ynpyroctn. Cuna
TpeHns"

22 Cwuna TsSKeCTU U 3aKOH BCEMUPHOIO TArOTEHUS. Y CKOpeHue
cBobo4HOro nageHus

23 Ypok-koHpepeHuns "[BmxeHne Ten BOKpYr rpaBUTaLMOHHOIO LeHTpa
(ConHeyHas cuctema). Manaktukmn"

24 PeweHune 3agay no teme "Cuna TsSXKECTU U 3aKOH BCEMUPHOIO
TArOTEHUS"

25 [NepBas kocMmnyeckas CKOpoCTb. HeBECOMOCTbL M Neperpysku

26 PaBHoBecue matepmanbHon Todkn. ABCOMOTHO TBEPAOE TENO.
PaBHoBecKne TBEpPAOro Temna ¢ 3akpennéHHOW 0Cblo BpaweHus

27 MomeHT cunbl. LleHTp TaxecTu

28 PeweHune 3agay no teme "MomeHT cunbl. LleHTp TaxecTn"

29 lMoaroToBKa K KOHTPONbHOM paboTe no Teme "MexaHn4veckoe
aBwxkeHne. Baanmopencrteue ten"

30 KoHTponbHas pabota no teme "MexaHnyeckoe ABMXKEHME.
B3anmopencteue ten"

31 Mmnynbc Tena. MiMnynbc cunbl. 3aKoH COXpaHeHus nMnynbca.
Ynpyroe n
Heynpyroe B3aMmogencremne

32 PeweHune 3agay no teme "3akoH COXpaHeHNa nmnynsca"

33 Ypok-koHhepeHuns "PeakTnBHoe ABMXEHNE B NPUPOAE N TEXHUKE"

34 MexaHunyeckast paboTa 1 MOLLIHOCTb

35 PaboTa cunbl TSHXXeCTU, CUNbl YNPYrocTy U CUIbl TPEHUS

36 JTabopaTopHas pabota «OnpeageneHne paboTbl CUrbl TPEHUSA NpU
paBHOMEPHOM ABWXEHUWN Tena No ropnu3oHTasIbHON NOBEPXHOCTUY

37 CBs3b 9Heprmn 1 pabotbl. MNoTeHunansHas aHeprus

38 KuHeTunyeckas aHeprusi. Teopema 0 KUHETUYECKON SHEPTnn

39 3aKOH COXpaHEHUS SHEPIN B MEXaHUKe

40 JTabopaTopHas paboTta «M3y4yeHne 3akoHa COXpaHEHUS SHEPTUNY

41 KonebaTenbHoe ABMXXEHNE N ero XapakTepUCTUKK

42 3artyxatowme konebaHna. BoiHyxaeHHble konebaHna. Pe3oHaHc

43 MaTtemaTn4eckmm 1 NPY>XMHHbLIN MasTHUKA

44 Ypok-uccneposaHne «3aBMCUMOCTb Nepuoga
KonebaHnn OT KECTKOCTWN NPY>XUHbI 1 MacCbl rpy3a»

45 [MpeBpalleHne aHeEPrm Npu MEXaHNYECKMX KonebaHmsx

46 JTabopaTopHasa paboTta «OnpeaeneHne YyacTtoTbl U Nnepnoga
KonebaHnn NPY>XMHHOIO MasiTHUKa»

47 JTabopaTopHas paboTta «[lMpoBepka HeE3aBMCUMOCTK Neproaa
KonebaHun rpysa, NoABELLIEHHOrO K HATU, OT MaccChbl rpy3a»

48 MexaHn4yeckme BosHbl. CBOMCTBA MEXaHMYECKMX BOSTH. [1poaornbHble 1
nonepeyHble BOSHbI

49 Ypok-KOoH(pepeHums "MexaHnyeckne BOSHbI B TBEPOOM Tere.
Cencmunyeckune BosHbI"

50 3ByK. PacnpocTtpaHeHue n oTpaxeHue 3Byka
Ypok-uccneposaHue "HabnogeHne 3aBUCMMOCTU BbICOTbI 3ByKa OT
YacToTb!"

51 ['(POMKOCTb 3BYyKa U BblCcOTa TOHA. AKYCTUYECKUMIN Pe30HaHC

52 YpoK-KOH(pepeHUnsa "YnbTpasByK U MHPPa3BYK B Npupoae u TexHuke"
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53 MoaroTtoBKa K KOHTPONbHOM paboTe No Teme "3aKoHbl COXPaHEHUS.
MexaHun4yeckme konebaHmsa n BONHbI"

54 KoHTponbHas paboTa no Teme "3akoHbl coxpaHeHusi. MexaHun4veckune
KonebaHnsa 1 BONHbI"

55 ONeKTpoOMarHMTHoe nose. SNeKTPOMarHMTHbIE BOSIHbI

56 CBoncTBa 9NEeKTPOMarHUTHbLIX BOJTH

57 Ypok-koHpepeHuums "LLikana anekTpoMarHUTHbIX BOSH.
Mcnonb3oBaHWe anekTpoMarHMTHbIX BOSH 4151 COTOBOMW CBA3N"

58 JTabopaTopHas paboTta «[MpoBepka HE3aBMCUMOCTU Nepuoaa
KonebaHun rpysa, NoABELLEHHOrO K HATK, OT Macchbl rpy3a»

59 Ypok-uccriegosaHue "/3yyeHne CBONCTB SMNEKTPOMarHUTHbIX BOSH C
NOMOLLIbIO MOBUBbHOro TenedoHa"

60 PelweHune 3agay Ha onpeaeneHne 4actoTbl U AfWHbI
3NEeKTPOMArHMTHOW BOJTHbI

61 OnekTpomarHuTHas npupoga ceeta. CkopocTb cBeTa. BonHoBble
CBOWCTBa cBeTa

62 NcTouHunkn ceeTa. lNpsamMonnuHenHoe pacnpocTpaHeHne ceeTa.
3atmeHuns ConHua u JlyHbl

63 3akoH oTpaxeHus ceeTa. 3epkana. PelueHune 3agad Ha npyMeEHeHne
3aKOHa OTpaxeHus ceeTa

64 [MpenomneHue ceeTa. 3akoH NpefioMneHns ceeTa

65 lMonHoe BHYTpeHHee oTpaxeHue ceeTa. Micnonb3oBaHne NosIHOro
BHYTPEHHErO OTPaXEHUS B ONTUYECKMX CBETOBOAAX

66 JTabopaTopHas pabota "ccnegoBaHue 3aBMCUMOCTH yria
npenomneHns CBETOBOIO fy4a OT yrna nageHusa Ha rpaHuue "Bo3ayx-
crtekno™

67 Ypok-koHpepeHums "Micnonb3oBaHMe NOAHOMO BHYTPEHHErO
OTPaXKeHWUs: CBETOBOAbI, ONTUKOBOJTIOKOHHAs CBA3b"

68 JInH3bl. OnTuyeckasn cvmna NMH3bI

69 [MocTpoeHne nsobpaxkeHumn B NMH3ax

70 JTabopaTopHas paboTta "OnpeaeneHne OKYCHOro paccTosiHUS U
ONTMYECKOW CuIbl cobupatrowien nnH3b!"

71 Ypok-KoHpepeHums "OnTnyeckne nmH3oBble npudopbl”

72 ['nas kak onTnyeckasa cucrema. 3peHue

73 Ypok-koHpepeHuns "LedekTbl 3peHnsa. Kak coxpaHuTb 3peHune”

74 PaanoxeHune 6enoro ceeta B cnektp. OnbIThl HetoTOHA. CrnoxeHune
crnekTpanbHbIX LIBETOB.
[vcnepcus ceeTta

75 JTabopaTtopHas paboTta "OnbITbl N0 pasnoxeHuto 6enoro ceeta B
CMeKTP 1 BOCMPUATUIO LiBETa NpeaMeTOoB Npu nx HabnogeHun yepes
uBeToBble PUNbLTPLI"

76 Ypok-npakTnkym "BonHoBbIE CBOMCTBA CBETA: AUCMEPCUS,
nHTEpdepeHunsa n andpakumnsa”

77 OnbiTbl Pe3epdopaa v nnaHeTapHasa mogenb atoma

78 lMoctynatel bopa. Mogens atoma Bopa

79 KMcnyckaHne u nornoweHne ceeta atomoM. KBaHTbl. JlnHenyaTble
CNeKTpbI

80 Ypok-npakTnukym "HabntogeHne cnekrpoB ucnyckaHms"

81 PagnoakTtBHOCTb 1 €€ BUAbI

82 CTpoeHne aToMHoro sigpa. HyknoHHast mogenb

83 PagnoaktmBHble npeBpalleHns. N3oTtonebl
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84 PelweHune 3agay no teme: "PagmoaktmBHble npespalleHnsa”

85 [Mepunopg nonypacnaga

86 Ypok-koHpepeHuns "PagnoakTmBHble U3nyyYyeHUsa B Npupoae,
MeauuuHe, TexHuke"

87 AnepHble peakunmn. 3aKOHbI COXpaHEeHUs
3apsa40BOro U MaccoBOro Yncen

88 OHeprus cBs3n atoMHbIX agep. CBs3b Macchbl U AHEPTUK

89 PeweHune 3agay no teme "AgepHble peakumn”

90 Peakuunun cuHtesa n geneHna aaep. IctouHnkn aHeprum ConHua um
3BE3

91 Ypok-KOH(pepeHums "AnepHas aHepreTuka. [lencteusa paamoakTUBHbIX
N3Ny4YeHUn Ha XnBble opraHn3mbl”

92 MoaroToBKa K KOHTPONbHOM paboTe no Teme "AnekTpoMarHMTHoe
none. ANeKTpomMarHuTHble BosHbl. KBaHTOBbIE siBNEHNS"

93 KoHTponbHas pabota no Teme "3neKkTpomMarHMTHoe none.
OneKTpoOMarHuTHbIe BOSIHbI. KBaHTOBLIE sBNeHUs"

94 lMoBTOpeHue, ob6obLeHne. JlabopaTopHble paboTbl MO Kypcy
"B3anmopgencteue ten"

95 MoBTOpeHne, 06obuieHne. PelleHne pacyeTHbIX U Ka4eCTBEHHbIX
3agad no teme "Tennosble npoueccbl”

96 MoBTOpeHne, 06obuieHne. PelleHne pacyeTHbIX U Ka4eCTBEHHbIX
3apay no teme "KIM[ tennoBbix aBuratenen”

97 lMoBTOpeHne, 060bLLeHNE. PelleHne pacyeTHbIX N KA4eCTBEHHbIX
3agad no teme "KM sanekrpoyctaHOBOK"

98 lMoBTOpeHne, ob6obLLeHne. JlabopaTopHble paboTbl MO Kypcy
"CBeToBble ABNeHus"

99 KoHTponbHas paboTta 3a Kypc 9 knacca.

100 MoBTOpeHue, o6obuieHne. PaboTa ¢ TekcTaMmm no Teme "3akoHbl
COXpPaHeHusi B MexaHuke"

101 MoBTOpeHne, obobuieHne. PaboTa ¢ Tekctamm no teme "KonebaHms n
BonHbI". "CBeTOBbIE SIBNEHNN".

102 MoBTOpeHue, obobuieHne. PaboTa ¢ Tekctamm no Teme "KBaHToBas u

aaepHasa pusmka”
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