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MOACHUTEJIbHAA 3ATTNCKA

[MporpaMma Mo (u3MKe Ha YPOBHE OCHOBHOro 06uwero 06pa3oBaHUS
COCTaB/leHa Ha OCHOBe MOJIOXKeHU 1 TpeboBaHMIN K pe3y/nbTataM OCBOEHWUS Ha
6a30BOM YpOBHE OCHOBHOMW 06pa3oBaTesibHON Nporpammbl, MPeACTaBNEHHbIX B
®rOC 000, aTakxke ¢ Y4€TOM (hefiepasibHOM paboyeit NporpamMmmbl BOCNUTAHUSA U
KoHuenuun npenogasaHus y4yebHoro npeamera «Pusmka.

CofepxxaHve nporpamMmmbl N0 (PU3NKE HaMpaBNeHO Ha (opMUpoBaHMe
eCTeCTBEHHO-HaY4YHO rpamMOTHOCTM O00y4YatoLMXCA W OpraHn3auuio U3yyeHus
(hM3nMKM Ha [eATeNlbHOCTHOM OCHOBe. B nporpamme no (M3MKe YUUTbIBAKTCH
BO3MOXHOCTU Y4eb6HOro npeameTa B peanu3aunn tpeboaHmii ®roC 00O K
NJaHMPYEMbIM IMYHOCTHBLIM U MeTanpegMeTHbIM pesy/ibTataM 00yyeHus, a Takxke
MeXrnpeaMeTHble CBA3W ECTECTBEHHO-HayUHbIX YyYeOHbIX MPeaMeTOB Ha YpPOBHe
OCHOBHOI0 06L1ero o6pasoBaHus.

[MporpamMma no (M3nKe ycTaHaBMBAET pacnpefeneHne yyebHoro matepuana
no rogam obydeHus (No Knaccam), npegnaraet NPUMEPHYO NOCNeA0BaTe/IbHOCTb
N3y4yeHNss TeM, OCHOBaHHYK Ha NOTMKe Pa3BUTUA MNPeLMEeTHOro COoAepXaHusa U
YU€Te BO3PaCTHbIX OCO6EHHOCTeW 06y4YatoLmnxCs.

Mporpamma Mo (u3vke pas3paboTaHa C LENbH OKazaHWUs MEeTOLMYECKOM
MOMOLLM YUNTENIO B CO3AaHUM paboyeld nporpaMMbl No y4ebHOMY MpeameTy.

®dusnka ABNFETCA  CMCTEMOOOPA3YOLWNM O/ eCTECTBEHHO-HayUHbIX
y4ebHbIX NPesMEeTOB, MOCKO/bKY (PU3MYECKME 3aKOHbI NIeXaT B OCHOBE MPOLECCOB
N ABMIEHWI, W3Y4YaeMbIX XWMUEeW, OWMONOrvein, acTpoHOMMERd n  (PU3NYECKON
reorpaguein, BHOCUT BK/aj B  €CTeCTBEHHO-HayyHYH  KapTUHY  MuUpa,
npegocraBfser Havbosiee ACHble 00pasubl MNPUMEHEHUs HayyHOro MeToja
MO3HaHUA, TO eCTb cnocoba NoayyYeHNs LOCTOBEPHbLIX 3HAHWIA O MUpE.

OpfHa mM3 rnaBHbIX 3afay (YM3NYECKOro 0bpas3oBaHWA B CTPYKType 06Llero
obpa3oBaHMsA COCTOUT B (POPMUPOBAHWUWN €CTECTBEHHO-HAYYHOW FPaMOTHOCTU W
MHTepeca K HayKe y 00y4aroLmnxcs.

N3yueHne u3nMkm Ha 6a30BOM YpOBHE nNpejnonaraet OBflajeHune
cnefyowmMn KOMMNETEHTHOCTAMMU, XapaKTepPU3YHOLUMU ECTECTBEHHO-HAYUHYIO
rPamMOTHOCTb:

* HAY4YHO OOBACHATbL ABMEHUS,

* OUEHMBaTb M NOHUMaTb 0CO6EHHOCTU HayUYHOro 1UCCe0BaHNUS;

* VHTepnpeTupoBatb  [aHHble 7 MCMO/b30BaTh Hayu4Hble
[0Ka3aTenbCTBa AN5 MOMYyYEHUSA BbIBOLOB.

Llenn wu3yyeHns U3NKM Ha YPOBHe OCHOBHOIO 06Llero o06pasoBaHusA
onpegeneHbl B KoHuenuuu npenofasaHus y4yebHoro npegmeta «®Pusnka» B
obpasoBaTe/ibHbIX  OpraHmsauusax Poccuickon  defepauuun,  peamsyrowmnx
OCHOBHble  00Leobpa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXAEHHOW  peLleHueM



Konnernn MuHmucTtepcTBa npoceelleHns Poccuiickon ®epepaymm (NpoTokon ot 3
nekabpsa 2019 r. Ne MK-4BH).
Llenu nsyyeHnsa gpusnku:

NpuobpeTeHne unHTepeca W CTPeMSIEHUS O0Oy4YatoLMXCA K HayyHOMY
N3YUYEHWUIO NPUPOAbI, Pa3BUTME WX WHTENNeKTyaNlbHbIX U TBOPYECKUX
CMOCOOHOCTeW;

pasBuUTMeE NPeACTaB/IEHNI O HAYYHOM MeTofe MO3HaHWUA U (hopMUpoBaHue
MCCNefoBaTe/IbCKOro OTHOLUEHUSA K OKPY>KatoLUM SAB/IEHUAM;
(hopMUpOBaHME HAy4YHOr0 MWPOBO33PEHUA KakK pesy/bTata K3yyeHus
OCHOB CTPOEHMs MaTepun U hyHLaMeHTa/IbHbIX 3aKOHOB (DU3UKW;
(hopMupoBaHMe MpeACcTaBlEHNIA O POAN (PU3UKK AN Pa3BUTUS APYTUX
€CTECTBEHHbIX HayK, TEXHUKW 1 TEXHOOTUIA;

pasBuTME  MNpeACcTaBfieHMA O  BO3MOXHbIX  chepax  byayLiei
NpoeccnoHanbHOM AeAaTeNbHOCTU, CBA3aHHOW C (PU3MKOR, NOATrOTOBKA K
fanbHeineMy 00y4eHMIO B 3TOM HanpasieHun,

JlocTuXKeHMe 3TUX Lieneit mporpammbl MO (PU3MKe Ha YPOBHE OCHOBHOFO
06LLero 06pasoBaHNs 06ECNeUMBaLTCA PELLEHNEM CedyOLUX 3aaay:

NPMOOPETEHME  3HAHUM O JAUCKPETHOM  CTPOEHWW  BeWlecTBa, O
MeXaHWYeCKMX, TEMMOBbIX, 3NEKTPUYECKUX, MarHUTHbIX W KBAHTOBbIX
SIBNEHUAX;

NPMoGpeTEHNE YMEHUIA ONUCbIBaTb U OOBACHATb (PM3NYECKME SIBIEHMSA C
MCMOMb30BaHMEM NOYYEHHbIX 3HAHWIA;

OCBOEHME METO[OB peLleHMs NPOCTEMWMX pPacyETHbIX 3agady ¢
MCMOJIb30BaHNEM (hM3NYECKNX Moaenen, TBOPYECKUNX "
MPaKTUKO-OPUEHTUPOBaHHbIX 3afauy;

pasBUTME YMEHWIA HabnAaTb NPUPOAHbIE SBNEHMS U BbINOMHATL OMbIThI,
nabopatopHble paboTbl U 3KCMEPUMEHTa/IbHble  WUCCMeL0BaHNA  C
MCMONb30BaHMEM N3MEPUTENbHBLIX NPUOOPOB;

OCBOEHME NPWEMOB PaboTbl C MHGOPMaUMen (U3NYECKOTO COAEPXaHWs,
BK/tOYas MHOPMaLMIO O COBPEMEHHbIX AOCTUMXEHUAX (PU3NKK, aHaNnU3 U
KPUTMYECKOE OLeHMBaHNE MHopMaLun;

3HaKOMCTBO CO chepamm NpodeccnoHanbHON AeATeNbHOCTU, CBA3AHHbIMM
C (M3NKOW, W COBPEMEHHbIMW TEXHONOTMSMU, OCHOBAHHbIMW Ha
AOCTMXEHNAX PU3NYECKON HayKM.

Ha usyuyeHvne tm3nku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOIMO 06LLEro

obpa3oBaHmsa 0TBOAUTCA 238 YacoB: B 7 Kfacce - 68 yacos (2 yaca B Hefiesnto), B 8
Knacce - 68 yacoB (2 yaca B Hegento), B 9 knacce - 102 yaca (3 yaca B HefleNto).

Mpepnaraemblii B nporpaMme no (manke nepeyeHb abopaTopHbIX paboT u
OMbITOB HOCUT peKoMeHAaTeNbHbIV XapaKTep, yunTenb [enaeT BbiI6Gop NpoBeaeHus



NnabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYaNbHbIX OCOGEHHOCTEN
00YyYatoLLMXCS, CMMCKa 3KCMEePUMEHTaNbHbIX 3afjaHnii, NpeAnaraeMbiX B pamKax
OCHOBHOrO rOCYapCTBEHHOIO 3K3aMeHa Mo (h3UKe.



COLAEPXAHVNE OBYYEHNA
7 KNACC

Pasgen 1. dun3umka v eé posib B MO3HaHUM OKPY>XKaKLWEero mumpa.

®dusmka - Hayka 0 npupofe. ABneHUA NpUpPoLbl. PU3NYECKME ABMIEHUA:
MeXaHWYecKue, TEN/OBbIe, 3NIEKTPUYECKME, MAarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

dusnyeckne BeNUUMHbLI. VI3mMepeHWe (U3NYECKUX BEUUYUH. Pur3nyeckne
npubopbl. MOrpewHoOCcTs N3MepeHnin. MexayHapogHas cucTeMa eguHuL,

Kak u3nka wn [pyrne ecCTECTBEHHble HayKuM u3y4yaloT Npupoay.
ECTeCTBEHHO-HayUHbI MeTOf MO3HaHWsA: Hab/MofeHWe, MOCTAHOBKA Hay4HOro
BOMpPOCa, BblABUXEHME TUNOTE3, 3KCNEPUMEHT Mo MPOBEPKe rmnoTes, 06bACHEHME
Habnogaemoro aBneHusa. OnucaHme PU3NYECKMUX ABNEHUI C MOMOLLLIO MOAENENA.

JemMoHCcTpaymn.

1. MexaHunyeckune, TennoBble, 3/IEKTPUYECKNE, MarHUTHbIE, CBETOBbIE

ABNIEHNS.
2. ®u3nyeckre Npubopsl 1 npouesypa NpPAMbIX U3MePeHWUA aHanoroBbIM Y
LMpoBLIM NPUGOPOM.

JTabopaTopHblepaboThbl M OMbITHI.

OnpefeneHve LeHbl AefIeHNA LWKabl U3MEPUTESIbHOTro npubopa.
N3mepeHmne pacCTOSHUIA.

N3mepeHne 06bEMA XXMAKOCTU U TBEPAOIO Tena.

OnpegeneHve pasmepoB MasbiX TeN.

3mepeHne Temnepatypbl MpU MOMOLUM >KUAKOCTHOrO TepMOMETpa W
faTumnKa TemMnepaTypsbl.

6. lNpoBefeHue nccnefoBaHWA MO MPOBEPKE TUMNOTE3bl: AafibHOCTbL MONETA

LIapuKa, NyLWeHHOro ropu3oHTasbHO, TeM 60/blie, YeM 60/blUe BbiCOTA
MycKa.

Pa3gen 2. [MepBoHavasnbHble CBeleHUA O CTPOEHUW BeLLeCcTBa.

CTpoeHne BellecTBa: aTOMbl W  MOSIEKY/bl, WX pa3mepbl. OnbIThl,
[0Ka3blBalOLL e JUCKPETHOE CTPOEHME BELLLECTBA.

ABwkeHne dactuy BewectBa. CBA3b CKOPOCTM [ABMXEHUS 4acTuy C
TemnepaTypoil. BpoyHOBCKOe [BWXeHWe, Anddysusd. Bsaumogencteme yactuy
BELLEeCTBa: NPUTSXKEHWE U OTTa/IKMBaHME.

ArperatHble COCTOSIHUS BeLLeCcTBa: CTPOeHWe rasoB, XXWUAKOCTeW U TBEPAbIX
(KpucTannmueckmx) Ten. B3aMMocBA3b MeXAy CBOMNCTBAMW BELLECTB B PasHbIX
arperatHblX COCTOAHMAX WU UX aTOMHO-MOJIEKY/IAPHbIM CTpoeHneM. OCO6EeHHOCTH
arperaTHbIX COCTOSHUIA BOfbl.

JdemoHcTpaunn.

1. HabniogeHne 6poyHOBCKOr0 ABUXKEHUS.
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2. HabnogeHve gugpdgysun.

3 HabnwogeHve  ABNEHWIA, 00 BACHAOLLMXCS NPUTAXKEHNEM nnu
OTTa/IKNBAHWEM YacTUL, BELLECTBA.

JTabopaTopHblepaboTbl M OMNbITHI.

1. OueHka [AuameTpa aTomMa METOLOM psAAoB  (C MCMONb30BaHMEM
(hoTorpacuin).

2. OnbITbl NO HaGNHOAEHUIO TEMMOBOMO PacLUMpPeHUs rasos.

3 OnbITbl N0 06HAPYXKEHMIO LENCTBUA CUT MONEKYNIPHOTO MPUTSXKEHNS.

Pa3gen 3. IBM>XeHNEe 1 B3auMOo/elicTBuMe Ten.

MexaHunuyeckoe [ABWXKeHWe. PaBHOMepHOE W HepaBHOMEPHOe [ABUXEHMeE.
CkopocTtb. CpefHs CKOPOCTb Mpu HepaBHOMEPHOM [ABVKEHUW. Pacyér nyTtu u
BPeMEHU ABUXEHUA.

fABNeHne uHepuumn. 3akOH WHepuuun. B3aummopeincrtBme Ten Kak npuymHa
N3MEHEHNS CKOPOCTU ABMXKeHWa Ten. Macca KakK Mepa WHEPTHOCTU Tena.
[noTHOCTL BewecTtBa. CBA3b MNOTHOCTW C KO/IMYECTBOM MOMEKYN B eAuHULE
06bEMa BelLecTBa.

Cuna Kak XapakTepucTuka B3ammogenctema Ten. Cuna ynpyroctm u 3akoH
'yKa. Vi3mepeHune cunbl C NOMOLLLIO AMHAMOMeTpa. FABMeHWe TATOTEHUS N cuna
TXecTN. Cuna TAXKECTU Ha Apyrux nnaHetax. Bec Tena. HeBecoMocTb. CnoxeHue
CWN, HanpasfIEHHbIX MO OAHOW MNpsAMON. PaBHofelcTBYlOWasa cui. Cuna TpeHus.
TpeHne CKONbXEHNA 1 TpeHWe NokosA. TPeHue B NpUpoae U TEXHUKE.

JemMoHCcTpaymn.

HabntogeHne MexaHNYecKoro ABUXeHNs Tena.

N3mepeHmne CKOPOCTU MPSMOJSIMHENHOTO [BUXKEHUS.

HabntogeHne aBneHns nHepLmn.

HabnofeHne n3MeHeHnst CKOPOCTY MpK B3aMMOLENCTBUN TeN.

CpaBHeHMe Macc no B3aMMOLEUCTBUIO Tel.

CnoXeHwe cusl, HanpaB/IEHHbIX MO OAHOWN MPAMOIA.

JTabopaTopHblepaboThbl M OMNbITHI.

1. OnpepgeneHve CKOPOCTN PaBHOMEPHOTO ABWXKEHUA (LLapuKa B XXUAKOCTH,
MOZENN 3/1EKTPUYECKOro aBTOMOOWNA U TaK fasee).

2. OnpepgeneHne cpefHein CKOPOCTM CKOSIbXXEHUs Bpycka Wan Lwapuka no
HaK/IOHHOM MNIOCKOCTMW.

3. OnpepeneHune NJIOTHOCTY TBEPLOIO Tena.

4. OnblITbl, LEMOHCTPUPYIOLLNE 3aBUCUMOCTb pacTsxeHus (medopmauunn)
MPY>XWUHbI OT MPUIOXKEHHON CUNbI.

5 OnbITbl, AEMOHCTPUPYIOLLME 38BUCUMOCTb CW/bl TPEHUA CKOJIbXKEHUA OT
Beca Tefa ¥ Xapakrepa ConpukKacaroLLnxcs NOBEPXHOCTEN.

Pasgen 4. asneHne TBEPAbIX Te/, XXUAKOCTEN 1 rasos.
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[asneHne. Cnocobbl yMeHbLUEHUA U YBENNYEHNSA faBneHus. [asneHue rasa.
3aBMCMMOCTb [aBfieHUs rasa OT 00bEma, TemnepaTypbl. [lepegaya faeneHus
TBEPAbIMW Tenamu, >XMUAKOCTAMU W rasamu. 3akoH [lackand. [MHeBmaTtuyeckue
MalUWHbI.  3aBUCMMOCTb [aBfIEHUA XUAKOCTU OT rNyOuHbl. TMapocTaTUYecKunin
napagokc. Coobuatolimecs cocybl. M'napaBnnyeckme MexaHusmol.

ATmocepa 3emnn n atmocepHoe fasneHve. MpuyMHBbL CyLLLeCTBOBaHMA
BO3AYLLHON 060n104kn 3emnn. OnbIT Toppuyennn. M3amepeHne aTtMOCHepHOro
[laBfieHnsa. 3aBUCUMOCTb aTMOC(EPHOro AaBfieHNs OT BbICOTbl Haf YPOBHEM MOPS.
[Mpnbopbl AN M3MEPEHMA aTMOCHEPHOro AaB/eHus.

[lecTBUE XNAKOCTW M rasa Ha MOrpy>XEHHoe B HUX Teno. BbiTankusarowlas
(apxumepoBa) cuna. 3akoH Apxumega. MNMnasaHue Ten. BosgyxonnasaHue.

JemMoHCcTpaymn.
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3aBMCUMOCTb [aB/ieHMA ra3a OT TeMnepaTypsbl.

Mepenaya AaBNEHUS XXMAKOCTbIO 1 rasom.

Coobuiatouinecs cocypl.

CmapaBnMyeckuii npecc.

MposiBneHne AeCcTBUS aTMOCHEPHOrO AaBNeHNS.

3aBMCUMOCTb BbITaNKMBaOLLEA CUblI OT 0O6bEMA MOrPY>XEHHON YacTu
Tena u NNOTHOCTU XXUAKOCTH.

PaBeHCTBO BbITa/IKUBAIOLLEN CU/Ibl BECY BbITECHEHHOW XXMAKOCTU.
Ycnosue nnaBaHWs Tes: nnaBaHWe WK MOrpyXeHWe Ten B 3aBUCMMOCTH
OT COOTHOLLIEHNS NAOTHOCTEN Tena 1 XXUAKOCTU.

JTabopaTopHbIePaboThl U OMbITHhI.

1.

S

ccnepoBaHue 3aBUCUMOCTM Beca Tefla B Bofle 0T 06bEMa NOrpy>XKEHHOI B
KMAKOCTb YacTu Tena.

OnpeaeneHne  BbITANIKMBAKOLWEA  CUNbI,  [EACTBYtOLWEA Ha  Teno,
MOrPY>KEHHOE B XXMIKOCTb.

MpoBepKa He3aBUCUMOCTY BbITa/IKUBAIOLLIEI CUNbI, EACTBYHOLLEN Ha TeNo
B )XWMAKOCTK, OT Macchl Tena.

OnbITbl, [EMOHCTPUPYIOLLME 3aBUCMMOCTb BbITaIKUBAIOLLEA  CUSbl,
[eNCTBYIOLLE Ha Teno B >KUAKOCTW, OT 06bEMA MOrpyXXEHHOW B
KWAKOCTb YacTy TeNa v OT NAOTHOCTYU XUAKOCTH.

KOHCTpyMpoBaHne apeoMeTpa WM KOHCTPYWpOBaHME  NOAKW W
onpefeneHune eé rpy3onoabLEMHOCTH.

Pasgen 5. PaboTta M MOWHOCTb. QHEPIuUS.

MexaHn4yeckasa pabota. MoOLHOCTb.

[MpocTble MexaHu3Mbl: pblyar, 06/10K, HaKNOHHasA MI0CKOCTb. [MpaBuno
paBHOBeCMA pblyara. [pumMeHeHWe npaBuna paBHOBECUA pblvara K O0Ky.



«30/10TOE  MNpaBuio» MexaHuku. KI1[  npocTbiXx MexaHusmoB. [1pocTbie
MeXaHW3Mbl B ObITY U TEXHUKE.

MexaHuueckaa 3Heprua. KuHeTnyeckaas W MOTeHUManbHaa 3Heprus.
MpeBpaLyeHne 04HOMO BUAA MEXaHUYEeCKOW 3HEPrX B APYroi. 3akoH COXpaHeHus
3HEPTNN B MEXAHUKE.

JemMoHCcTpaumn.

1. TpumMepbl NPOCTbIX MeXaHN3MOB.

JTabopaTopHblepaboTbl M OMNbITHhI.

1. OnpepgeneHve paboTbl CU/IbI TPEHMA NPW PABHOMEPHOM [ABWXKEHUW Tena

MO ropM30HTA/IbHON NMOBEPXHOCTW.

2. WccnepoBaHue ycnoBuii paBHoOBeCHA pblyara.

3 WN3mepeHue KI1/[ HaKMOHHOWR NIOCKOCTMW.

4. N3y4deHne 3aKOHa COXpaHeHUs MeXaHUYeCKOn aHepruu.

8 K/TACC

Pa3gen 6. TennoBble ABNEHNA.

OCHOBHblE MONOXEHNA MOMEKYNAPHO--KMHETUYECKOW TEeopun CTPOEHUS
Bewlectsa. Macca u pasmepbl aTOMOB U Monekyn. OnbITbl, MOATBepXaaroLyme
OCHOBHbI€ MONOXXEHMA MONEKYNAPHO-KUHETUYECKOI TEOPUN.

Mopgenu TBEPAOro, >XWAKOMO W ra3oobpasHOro COCTOSHWIA BeLLecTBa.
Kpuctannunyeckne n amopgHble Tena. O6bACHEHWE CBOWCTB rasoB, XXMAKOCTEN U
TBEPAbIX TEN Ha OCHOBE MOMNOXEHWIA MONEKYNAPHO--KMHETUYECKOW Teopun.
CmaumBaHue 1 KanuanapHble aBneHns. TensoBoe pacLUMpeHmne 1 cxxaTue.,

Temnepatypa. CBA3b Temnepatypbl CO CKOPOCTbHO TEMj0BOro ABMXKEHUS
yacTuu. BHYTpeHHAst aHeprus. Cnocobbl W3MEHEHWUS BHYTPEHHEN 3Hepruu:
Tennonepegaya 7 coBepLLeHune paboTbl. Buabl Tensaonepeaayn:
TEN/I0NPOBOAHOCTb, KOHBEKLMSA, U3/TyYeHNe.,

Konnyectso TennoTbl. Y[enbHasa Tenn08MKOCTb BewlecTBa. TennoobMeH u
TENnO0BOE paBHOBECMEe. YpaBHeHMe TensoBoro 6anaHca. [lnaeneHve U
oTBepAeBaHNEe KPUCTa/I/IMYECKUX BeLLecTB. Y[enbHas TennoTa N/aBneHus.
[Mapoobpa3oBaHMe W KoHAeHcaums. KVicnapeHuwe. KuneHuwe. YpfenbHasa TennoTta
napoobpasoBaHns. 3aBMCUMOCTb TeMmmnepatypbl KUMNEHMA OT aTMOCHEPHOro
[laBNEHWA.

BnaXHoCTb BO3ayXa.

JHeprua Tonavea. Y aefbHasa TennoTa cropaHus.

MpuHumMnbl paboTbl TennoBbix Asuratenerr KM TennoBoro Apuratens.
TennoBble ABUraTenn 1 3alimTa OKpy>KatoLen cpefpl.

3aKOH COoXpaHeHus 1 npeBpaLLeHns aHeprum B TeMOBbIX NpoLeccax.

JdemoHcTpaunn.

1. HabnwogeHne 6poyHOBCKOrO ABVKEHMS.
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HabnogeHune guddysnn.

HabntogeHne sBNeHNn cMaumBaHnsa U KanunaspHbIX SBAEHUN.
Hab6ntogeHne Tenan0BOro paclUMpeHmns Ten.

3MeHeHMe [aBneHusi rasa npu M3mMeHeHUM o6bEMA M HarpeBaHUN UK
OXNAKAEHNMN.

MpaBuia n3mepeHns Temnepartypbl.

Buabl Tennonepegayn.

Oxnax[eHne npu coBepLUeHN paboThl.

HarpeBaHue npu coBepLieHNN paboTbl BHELLHUMMW CUNAMMU.

10. CpaBHeHMe TenI0EMKOCTEN Pa3/IMYHbIX BELLECTB.

11. HabnogeHne KnneHus.

12. HabnogeHne nNocToAHCTBA TEMMepaTypbl NPY NAaBneHUn.
13 Mogenu TennoBbIX ABUraTene.
JTabopaTOopHbIEPABOTbI U ONbITHI.

1.
2.

3

e

OnbITbl N0 O6HAPYXXEHWUIO AeACTBUSA CUM MOMEKYISPHOTO NPUTSXKEHUS.
OnbITbl NO BbIPALMBAHNIO KPUCTAI/IOB MOBAPEHHON CONM NN caxapa.
OnbITbl MO HabMOLEHUIO TEMNOBOr0 PacLUMPEHUs rasoB, XWUAKOCTEN U
TBEPAbIX TeN.

OnpefeneHve faBneHNs Bo3gyxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb [JaB/leHUs BO34yxa OT €ro
06bEMa M HarpeBaHUA NN OXNAXKLEHUS.

MpoBepKa runoTesbl IMHENHOW 3aBUCUMOCTU [/IMHbI CTONOMKA XNAKOCTY
B TEPMOMETPUYECKOI TPpYOKe OT TeMnepaTypsbl.

HabnogeHne W3MeHeHUs BHYTPEHHEW 3Heprum Tena B pesy/brare
Tensonepegayn n paboTbl BHELLUHWUX CUSl.

NccnefoBaHne sBfeHUA Tensioo6MeHa MpU CMeLUBAHUN XONOLHOA U
ropsiyeit BoApl.

OnpefeneHve  KO/MMYecTBa  TEMOTbl, MOJYYEHHOro  BOAOW  NpW
Tensoo6MeHe ¢ HarpeTbiM MeTa/lIMYeCKUM LUINHAPOM.

10. OnpepgeneHve yaenbHOM TeNN0EMKOCTI BeLLECTBa.

11. ViccnepoBaHue npouecca ncrnapeHns.

12. OnpeaeneHne OTHOCUTENbHOM BNAXHOCTU BO3ayXa.

13 OnpepaeneHve yaenbHOM TENNOTbI NNaBNeHNS Nbaa.

Pa3sgen 7. 9neKTpuyeckne n MarHUTHbIe ABJIEHUA.

AnekTpmzaumsa Ten. [Ba pofa 3neKTpuyeckux 3apsagos. BaammopelricTeue
3apsHKEeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb  CWMbl - B3aMMOAENCTBUS
3apPSHKEHHbIX Ten OT BE/IMYMHbI 3apPSA0B U PAaCCTOAHUSA MeXAy Tenamu).

AnekTpuyeckoe nose. HanpsKEHHOCTb 3NeKTpPUYeckoro mnonsd. lMpuHumMn
Cynepno3numm aneKTpnYecKnx rnonei (Ha Ka4eCTBEHHOM YPOBHe).



Hocutenn anekTpuYecknx 3apsifoB. ONIEMEHTapHbIA 3N1eKTPUYECKnin 3apag.
CtpoeHne aroma. [1pOBOAHUKM U ONINEKTPUKU.  3aKOH  COXPaHEHUS
3NEKTPUYECKOro 3apsasa.

INEeKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBAHUS 3/IEKTPUYECKOrO TOKa.
NCTOYHMKM MNOCTOSAAHHOTO TOKa. [leMCTBMSA 3N1eKTpuyeckoro Toka (TennoBoe,
XUMNYECKOE, MarHUTHOE). NEKTPUYECKNIA TOK B XKUAKOCTAX M rasax.

dnekTpuyeckad uUenb. Cuna  ToKa.  ONEKTPUYECKOe  HanpsXXeHwue.
ConpoTuB/eHNe MPOBOAHMKA. Y [eNnbHOe conpoTuBfeHne BewlectBa. 3akoH Oma
Ana  ydacTka uUenwn. [locnepoBaTteflbHOeE UM napannieflbHoe  COeAMHEHUE
NMPOBOAHMKOB.

PaboTa M MOLWHOCTb 3/MEeKTPUYECKOro TOoKa. 3akoH [hkoynsa-JleHua.
ANeKTpUYECKMe LLenn 1N NOTPeOoUTENN 3NEKTPUYECKO 3Heprum B 6bITy. KopoTkoe
3aMblKaHMe.

[MOCTOSAHHbIE ~ MarHMTbl.  B3ammopgencTBume  MOCTOSAHHbIX ~ MarHUTOB.
MarHutHoe none. MarHUTHoe nosie 3eM/IN U ero 3HaYeHne 414 XU3HU Ha 3emne.
OnbiT 3Jpctega. MarHMTHOe MoOsie  3/NIeKTPUYECKOro ToKa. [lpumeHeHue
3N1EeKTPOMarHMTOB B TEXHMKE. [leiCTBME MAarHUTHOIO MO/ Ha NPOBOAHMK C TOKOM.
AnekTpogsuraTe/ls NOCTOSHHOrO TOKa. lcnonb3oBaHWe 3nekTpoasuraTenein B
TEXHUYECKUX YCTPOMCTBAX M Ha TpaHCMnopTe.

OnbITbl Papagen. ABneHWe 31eKTPOMArHUTHOW MHAYKUMKU. TpaBuno JleHua.
DNeKTporeHeparop. Cnoco0bl nosy4vyeHus 3N1IEKTPUYECKO 3Heprun.
ANeKTPOCTaHL MM Ha BO30OHOBNSEMbIX UCTOYHNKAX SHEPTUN.

JeMoHCcTpaymn.

AneKkTpusauna Ten.
[lBa pofia aNeKTPUUECKNX 3apSA0B U B3aMOAENCTBUE 3apsSXKEHHbIX Tel.
YCTPONCTBO W AeWCTBME 3N1EKTPOCKONA.
JNeKTpocTaTuyeckaa NMHAYKLMSA.
3aKOH COXpaHeHusa 3NeKTPUYECKNX 3apasoB.
[MPOBOAHUKN U LN3NEKTPUKN.
MogenmpoBaHue CUNOBbIX IMHUIA 3NeKTPUYECKOTro NONs.
MCTOYHNKN NOCTOAHHOTO TOKa.
[encTBms 3NeKTPUYECKOro TOKa.
. INEKTPUYECKNIA TOK B XXMAKOCTMW.
. a30BbIN paspas.
12. A3MepeHne cunbl TOKa aMnepMeTpOoM.
13. A3mepeHne 3NeKTPUYECKOro HanpsaXXeHnsa BONbTMETPOM.
14. PeocTaT 1 MarasvH COMpoTUB/IEHNUIA.
15. B3anmopencTeme NOCTOSAHHbIX MarHMTOB.
16. MoJennpoBaHne HEBO3MOXHOCTU pasefieHnsa NoaCcoB MarH1Ta.
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17. MopenvpoBaHue MarHUTHbIX NOJEN NOCTOAHHbLIX MarH1TOB.

18. ONbIT JpcTesa.

19, MarHmMTHOe nose ToKa. SNEKTPOMArHuT.

20. [leicTBME MarHUTHOrO MOMS Ha MPOBOAHMK C TOKOM.

21. QneKTpoaBuraTeb NOCTOAHHOIO TOKa.

22. ViccnefioBaHune SiBNEHNA 31eKTPOMArHUTHON UHAYKUMW.

23. OnbITbl Papages.

24. 3aBUCUMOCTb  Hanpas/fieHNs WHAYKLMOHHOIO TOKa OT YC/I0BUW €ro
BO3HUKHOBEHWS.

25. DNeKTporeHepaTop NOCTOAHHOIO TOKa.

JTabopaTopHblepaboTbl M OMNbITHI.

1. OnbiTbl MO HaGNIOAEHUIO 3NeKTpM3aumMum Ten  WHAYKUMEeRn un  npu
COMNPUKOCHOBEHNN.

2. WccnefoBaHne [OeACTBUS 3MEKTPUYECKOrO MONMS Ha MPOBOAHUKA 1

AN3NEKTPUKMN.

C6opka 1 nposepka paboTbl 3/IEKTPUYECKOM Lienn NOCTOAHHOIO TOKa.

3mepeHune n perynmpoBaHne Cusbl TOKa.

I3mMepeHune 1 perynvpoBaHue Hanps>xeHus.

iccnepgoBaHve 3aBUCMMOCTM CWbl TOKa, WAYLLEro 4epe3 pesnctop, OT

CONPOTUB/IEHWNS PE3NCTOPA M HaMPAXEHWS Ha Pe3nCTope.

7. OnbIThl, [LEMOHCTpUpytoLme 3aBUCUMOCTb 3NEeKTPUYECKOr 0
CONPOTUBNEHNS MPOBOAHWKA OT €ero AJMHbI, MI0WaAn MOMepeyHoro
CeYyeHua n matepuana.

8 TlpoBepka npaBuia CMOXEHUA HaMpsHKeHWA nNpu  nocnefoBaTe/lbHOM
COeAVHEHNN ABYX PE3NCTOPOB.

O Tlposepka npasuna ANA CUabl TOKa NpW napaniefisHoOM COegUHEHUN
PEe3NCTOpPOB.

10. OnpefeneHve paboTbl 3MIEKTPUYECKOTO TOKA, UAYLLETO Yepes pesuncTop.

11. OnpefeneHve MOLWLHOCTM  3NEKTPUYECKOr0 TOKa, BblAeNseMoOn Ha
pesncTope.

12. VlccnefoBaHne 3aBUCMMOCTU CWMbl TOKa, UAYLLEro 4yepes namnoyky, OT
Harnps>XeHUs Ha He.

13. OnpepeneHune KI14 HarpesaTens.

14. ccnepoBaHe MarHATHOrO B3aMMOLENCTBUS MNOCTOAHHbLIX MarH1TOB.

15 /i3yyeHMe  MarHMTHOrO MNOAA  MOCTOAHHbLIX  MarHUToB nNpu  UX
00beANHEHUN 1 pa3feNieHunun.

16. iccnepoBaHve AeACTBUSA 3/IEKTPUYECKOTO TOKA HA MarHUTHYH CTPESKY.
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17. OnbITbl, AEMOHCTPUPYHOLLME  3aBUCMMOCTb  CW/bl  B3aUMOLENCTBUA
KaTylWwKNn C TOKOM W MarHuta OT CW/bl TOKa M HanpaBfeHUs TOKa B
KaTyLLIKe.

18. M3ydeHne feincTBUA MarHMTHOrO Mosis Ha NPOBOAHUK C TOKOM.

19. KoHCTpynpoBaHue 1 n3yyeHne paboTbl 3NeKTpoaBUrarTens.

20. i3mepeHune KI 4 anekTpogBuratenbHOW yCTaHOBKW.

21. ONbITbl MO UCCMEAO0BaHUIO ABMEHUA 3/1EKTPOMarHUTHON  MHAYKUWW:
nccnefoBaHMe W3MEHEHWIA 3HAYeHWS W HanpaBieHWs WHLYKLWUOHHOIMO
TOKa.

9 KNACC

Pa3gen 8. MexaHnyeckue aB/ieHUA.

MexaHunyeckoe pfauXkeHue. MartepnanbHaa Touka. CucTeMa OTCYETa.
OTHOCUTENbHOCTb MEXaHUYeCKOro [ABWKeHWA. PaBHOMEpPHOE MNpPAMOSIMHENHOE
ABMKeHVEe. HepaBHOMepPHOE MPsSIMONNHeNHOe ABVKeHUe. CpefHSs U MIHOBEHHas
CKOPOCTb Tefia Npv HepaBHOMEPHOM [ABUXEHUMN.

YcKopeHue. PaBHOYCKOpPeHHOE NpsAMONNHeHoe AawxeHne. CB0O60oAHOE
nageHune. OnbITbl ["anunes.

PaBHOMepHOe [BWXXEHME MO OKPY>XHOCTW. [lepuofd M yactoTa obpalleHus.
JNnHeHasa v yrnoeas cKopocTu. LleHTpoCcTpeMUTeNbHOE YCKOPEHME,

MepBbli 3aKOH HbloTOHA. BTOpOiA 3aKOH HbloTOHa. TpeTuid 3aKoH HblOTOHa.
[MpuHLMN cynepno3nuum cun.

Cwnna ynpyroctu. 3akoH 'yka. Cunna TpeHusa: cuna TPEHUA CKOMbXXEHUS, cuna
TPEHUSA NOKOoA, Apyrue BUAbl TPEHWUA.

Cuna TSKeCTU U 3aKOH BCEMUPHOrO TArOTEHUSA. YCKOpeHWe CBOOOAHOTO
nageHna. [swkeHne nnaHeT BOKpyr CosnHua. [lepBas KocMmuYeckas CKOPOCTb.
HeBecoMOCTb 1 NeperpysKku.

PaBHOBecve MaTtepuanbHOM TOUKU. AGCONOTHO TBEPLOe Teno. PaBHOBecue
TBEPLOrO Tesa ¢ 3aKpeniEHHOM OCbio BpaLleHUs. MOMEHT cuibl. LIeHTp TsxkecTw.

mnynsc Tena. IsmeHeHne umnynsca. VIMnynbC cuibl. 3aKOH COXPaHEHUA
MMnNynbca. PeakTUBHOE ABWKEHNE.

MexaHunyeckasa pabota M MOLWHOCTb. PaboTa cun TAXecTw, ynpyrocrw,
TpeHusa. CBA3b 3HEPruu 1 paboTol. [MoTeHUManbHas sHeprua Tena, NOLAHATOrO Haj
MOBEPXHOCTLIO 3eMNN. MoTeHLManbHas 3HEPrus CXKaToin NpyXuHbl. KnHetnyeckas
9Heprus. TeopeMa O KMHETUYECKON 3Heprun. 3aKOH COXPaHEHUs MeXaHU4eCKoMm
3Heprumw.

JemMoHCcTpaymn.

1. HabniogeHne mMexaHNU4eCcKoro ABMXKEHUA Tefa OTHOCUTE/IbHO PasHbIX Tes

OTCYéTa.
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8
9

10.
11.
12.

CpaBHeHMe nyTel N TpaeKTOpWUWA [ABWXKEHWS OAHOr0 M TOro >Xe Tena
OTHOCUTE/IbHO pa3HbIX Ten OTCYéTa.

3mepeHmne CKOPOCTU 1 YCKOPEHUS NPSMOSIMHENHOTO [ABMXEHUS.
NccnefoBaHne Npu3HaKoB PaBHOYCKOPEHHOMO ABUXXEHWS.

HabnofeHne ABUXEHWSA Tena no OKPYyXXHOCTU.

HabnofeHne MexaHUYeCcKMX ABMEHUIA, NPOUCXOAALLMX B CUCTEME OTCUETA
«Tenexka» npu eé paBHOMEPHOM U  YCKOPEHHOM  [BUXXEHUU
OTHOCUTENIbHO KabuHeTa PU3NKN.

3aBNCMMOCTb YCKOPEHMS Tefla OT MacChbl Tena W AeWCTBYHOLLeA Ha Hero
CUNbI.

HabntogeHne paBeHCTBa CM NPY B3aMMOAENCTBUAN TeN.

3meHeHVe Beca Tesla Npy YCKOPEHHOM [BUKEHUN.

Mepefaya Mmnynsca NpU B3aMMoLeNCTBUN TeN.

Mpeobpa3oBaHNa 3HEPrUn NpU B3aMMOAENCTBUM Ten.

CoxpaHeHune umnynbca Npu Heynpyrom B3aMMoLencTeum.

13 CoxpaHeHne umnysnbca npu abconroTHO yrpyrom B3anMoaencTBum.
14. HabnoieHne peakTUBHOIO [BVKEHUS.
15. CoxpaHeHne MexaHU4eCKOW 3Heprum npu cBo604HOM NageHnu.

16.

CoxpaHeHWe MexaHWYeCcKO 3Heprumn Npu ABMKEHWUIN Tena noj AeicTBreM
MPYXXWHbI.

JlabopaTOpHbIEPA6OThI U ONbITHL.

1.

00 N

KoHCTpyupoBaHMe TpakTa Ans pasroHa M AanbHenLero paBHOMEPHOro
ABVKEHMNS LLApUKa NN TENEXKMN.

OnpepgeneHve cpeaHeil CKOPOCTU CKOMbXEHUsi Gpycka WAn [ABVKEHWUSA
LLIapuKa N0 HaKNOHHOM MI0CKOCTW.

OnpefeneHne YCKOPeHWUs Tena Mnpu PaBHOYCKOPEHHOM [ABVKEHUMU MO
HaK/IOHHOW NIOCKOCTH.

ccnegoBaHne 3aBUCMMOCTM NYTU OT BPEMEHW MPU PaBHOYCKOPEHHOM
ABMYXKEHUM 6e3 Haya/lbHOM CKOPOCTMU.

MpoBepka ruvnoTesbl: €cnM Mpu pPaBHOYCKOPEHHOM [BMXeHUN 6e3
HayanbHOM CKOPOCTM MNYTWM OTHOCATCA KakK psf HEYETHbIX 4ucen, TO
COOTBETCTBYHLUME NMPOMEXYTKN BPEMEHN OANHAKOBBI.

ccnepgoBaHne  3aBUCUMOCTW  CWMbl TPEHUS  CKOJSIbXKEHUSA OT  CWMbl
HOPManbHOrO [JaB/eHUs.

OnpegeneHne KO3hMUUMeHTa TPEHNSA CKOJIbXKEHUS.

OnpepaeneHne XXECTKOCTM MPYXXUHbI.

OnpepaeneHve paboTbl CUMbl TPEHUS NPV PAaBHOMEPHOM ABMXKEHUMK Tena
MO rOPU30HTasIbHON NOBEPXHOCTH.



10. OnpegeneHve paboTbl CUAbl  YNPYyroctM npu MoAbéMe rpys3a C
MCMOMb30BAHMEM HEMOABUXHOIO N MOABUXHOTO 6/10KOB.

11. I3yyeHmne 3aKOHa COXpPaHEHUA 3HEePrun.

Pasnen 9. MexaHun4yeckune KonebaHus 1 BOJHbI.

KonebatenbHoe asmxeHne. OCHOBHbIE XapaKTepuCTUKK KonebaHuiA: nepros,
yacToTa, amnnMTyga. MaTemaTUYecKuii U NPY>XXUHHbIA MasTHUKW. TpeBpalyeHmne
3Heprum npun KonebatenbHOM ABVKEHUN.

3aryxawowme  KonebaHus. BbiHyXAeHHble  KonebaHus.  Pe30HaHC.
MexaHuyeckme BOMHblL.  CBOMNCTBA MeXaHWYecKux BOSIH. [1pofosibHble U
nmonepeyHble BOMHbL.  [AMHA BOMIHBI W CKOPOCTb €€  pacnpocTpaHeHus.
MexaHu4ecKkune BOSHbI B TBEPAOM Tesie, CEMCMUYECKIME BOJHBI.

3BYyK. 'pPOMKOCTb 3BYyKa M BbiCOTA TOHa. OTpaxeHuWe 3ByKa. VIH(pa3Byk u
yNbTPasByK.

JemMoHcTpaymn.

1. HabnogeHne Kone6aHwii Ten noA AENCTBMEM CWUMbl TSXKECTU U CUNbI
ynpyrocTtu.

HabntogeHne konebaHin rpysa Ha HUTU U Ha NPYXXUHE.
HabnofeHune BbIHYXAEHHbIX KONnebaHNn 1 pe3oHaHca.
PacnpocTpaHeHve NPOAO/bHBIX U MONepPeyYHbIX BOAH (Ha MOAenn).
HabntogeHne 3aBUCUMOCTY BbICOTbI 3BYKa OT YaCTOTbl.
AKYCTUYECKNIA pe30HaHC.

JTabopaTOopHbIEPABOTbI U ONbITHI.

1. OnpefeneHve 4actoTbl W nepuoja KofebaHWA  MaTemaTUyeckKoro
MasTHMKa.

2. OnpepeneHne 4acToTbl 1 Nepuoga KosebaHnii NPY>XMHHOIO MasTHMKa.
NccnefoBaHue 3aBUCUMOCTY Nepuoja KonebaHnin NoABeLLeHHOro K HATK
rpysa oT A/IMHbI HUTW.

4. WccnepoBaHye 3aBUCMMOCTY Nepuofa KonebaHui NPy>KMHHOTO MasTHUKA
OT Macchbl rpysa.

5 TlpoBepka He3aBUCUMOCTU Mepuoga KonebaHui rpysa, NoABELLEHHONO K
HUTW, OT Macchl rpysa.

6. OnbITbl,  AEMOHCTPMpYIOWME  3aBUCUMOCTb  Mepuoga  KosnebaHwui
MPY>XMHHOTO MasTHMUKA OT MacChl rpy3a 1 >XBCTKOCTU MPYXXUHbI.

7. VI3mMepeHue yCKOpeHns CBOOOAHOTO nafeHums.

Pasgen 10. 3neKTpoMarHMTHoOe Nnone U 3NeKTPOMAarHMTHbIE BOJTHHbI.

JNeKTpOMarHUTHOe  nosie.  ONIEKTPOMarHUTHble  BOMHbLL.  CBOMCTBA
3M1EKTPOMAarHMTHbIX BOSH. LLKana 31eKTPOMarHWTHbIX BOJH. Kcnosb3oBaHue
3/1IEKTPOMArHMTHbIX BOJIH /15 COTOBOW CBA3M.
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AnekTpoMarHuUTHas npupoga ceeta. CKopocTb CBeTa. BonHOBble CBOMCTBA
cBeTa.

JeMoHCcTpaymn,

1. CBOWCTBa 3N1eKTPOMarHUTHbIX BOJH.

2. BONHOBbIE CBOWCTBA CBETA.

JTabopaTOopHbIEPABOTbI U ONbITHI.

1. W3yyeHne CBOINCTB 3/M1EKTPOMArHUTHbIX BO/IH C MOMOLLbHD MOOGWUBHOIO

TeneoHa.

Pasgen 11. CBeTOBbIe ABEHUA.

lyyeBad  mofgenb  CBeTa. NcTOouHMKM  cBeTa. MpsiMONnHeHoe
pacnpocTpaHeHne ceeTa. 3aTMeHMa ConHua u JlyHel. OTpaxeHue cseTa. [1n1ocKoe
3epKano. 3aKOH OTpaXeHusa CBeTa.

[MpenomneHne ceeta. 3aKOH nMpenomneHnss ceeta. [1ofIHOe BHYTpeHHee
oTpaxeHume cBeta. lMIcnosb3oBaHWe MOMHOMO BHYTPEHHErO0 OTPaXeHus B
ONTUYECKMX CBETOBOAX.

NnHza. Xop nyyer B nmH3e. ONTMYeckas cucTema (oToannapara,
MMUKpOCKOMNa W Teneckona. a3 Kak OnTuyeckas cuctema. BnAn3opykocTb U
[a/IbHO30PKOCTb.

PasznoxeHne 6enoro ceBeta B cnektp. OnbiTbl HbitoToOHa. CnoxkeHwue
CNeKTpasbHbIX LUBETOB. [ucnepcus cBeTa.

JeMoHCcTpaumn.

[MpsMONMHENHOe pacnpocTpaHeHe CBeTa.

OTpaxkeHue cBeTa.

[MonyyeHne n306paXkeHnii B NI0CKOM, BOTHYTOM M BbIMYK/I0M 3epKanax.

[MpenomneHue ceeTa.

ONTUYECKNIA CBETOBOL.

Xop ny4yein B cobuparoLent NUH3e.

Xof ny4yent B paccenBatoLLel NINH3e.

[MonyyeHne N306paXkeHNI C NOMOLLbIO JIUH3.

MpuHuMN gencTema oToannapara, MMKPOCKOMa 1 Tefleckona.

10. Mogenb rnasa.

11. Pa3noxeHne 6e10ro cBeTa B CrekTp.

12. Mony4yeHne 6enoro ceeta Npu CMOXEHUM CBETA pa3HbIX LIBETOB.

JTabopaTOopHbIEPABOTbI U ONbITHI.

1. WccneposaHue 3aBUCUMOCTW yrna OTPaXKeHUA CBETOBOrO /yya OT yrna
nafeHus.

2. MN3yyeHne xapakTepucTMK N306paXkeHns npegmeTa B Nj0CKOM 3epKase.
ccnegosaHve 3aBUCMMOCTUM yria NPenomMIeHns CBeTOBOro ayya oOT yrnia
MageHna Ha rpaHnLe «BO3AYX-CTEKIO.
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[MonyyeHne N306paXkeHnIn C NOMOLLbIO COBMPAtOLLIENA NTUH3bI.
5 OnpepgeneHne POKYCHOro pacCTOAHUA MU ONTUYECKON CU/bl cobupatoLLeit
NINH3bI.
6. OnbITbl NO Pa3fIoXXeHU0 6e1I0ro cBeta B CMEKTP.
7. OnbITbl MO BOCMPUATUIO LBEeTa MPeaMETOB MpU UX HabMOAEHUN Yepes
LIBETOBbIE (IU/ILTPbI.

Pasgen 12. KBaHTOBbIe iBNeHUA.

OnbITbl Pesepopfa v nnaHetapHas mofenb atoma. Mopgenb atoma bopa.
cnyckaHue 1 NornoLleHne ceeta aToMoM. KBaHTbl. JIMHenYaTble CreKTpbl.

PaanoakTMBHOCTL. Anba-, 6eta- 1 ramma-nsnyyeHus. CTpoeHne aToOMHOrO
aapa. HyknoHHaa wmofenb aToOMHOro fgpa. W3otonbl. PaAuM0aKTUBHbIE
npespawieHus. MNepuog nonypacnaga aToMHbIX A4ep.

ApoepHble peakuuu. 3aKOHbl COXpaHeHUs 3apsL0oBOro M MaccoBOro 4ucen.
DHeprua cBA3M aTOMHbIX fAgep. CBA3b MacCbl M 3Hepruun. Peakumm cuHTE3a U
feneHuns aaep. IcTouHukn sHeprum ConHua n 38é3A.

ApepHas aHepreTmka. [enCcTBUA PafmMOaKTUBHBLIX W3NYYEHUI Ha >XMBble
OpraHunsmbl.

JemMoHCcTpaymn.

CneKTpbl N31YyYEHNS U NOTNOLWEHUS.

CneKTpbl pasfIMyHbIX rasos.

CnekTp BOAOPOAA.

HabntoaeHne TpekoB B kamepe BusibcoHa.

PaboTa CYETUMKA NOHU3NPYIOLLNX U3NTYHEHUIA.

Perncrtpauus nsnyyeHus NpUpoLHbLIX MUHEPAIOB N NPOAYKTOB.

JTabopaTopHblepaboThbl M OMNbITHI.

1. HabniogeHue CniowWwHbIX U NMHeRYaTbIX CNEKTPOB U3NTyYEHUS.

2. WccnepoBaHve TPekOB: M3MEPEHME 3Hepruu 4vacTulbl MO TOPMO3HOMY

nyt (no dotorpaduam).

3 3MepeHVe pagnMoaKTUBHOIO (HOHa.

MoBTOPMTENLHO-06006LaOLWNIA MOAYb.

MoBTOPUTENbHO--0606LLal0WMIA MOLY b MpefHa3HauYeH A4s1d cuctemaTmnsaunm
W 0600WEHNA  NpeaMETHOrOo  COAepXXaHusa U OnbiTa  AeATeIbHOCTH,
NMPUOBPETEHHOIO NPU U3YyYeHUN BCero Kypca (U3nKn, a Takke 414 NOAroTOBKMN K
OCHOBHOMY rOCYyAapCTBEHHOMY 3K3aMeHy Mo (uM3nke pn1a 0byvarowmxcs,
BbI6paBLLUMX 3TOT YUebHbIA NpesMeT.

[Mpy n3yyeHUN JaHHOrO MOAYNS Peann3yroTca U CUCTEMATU3MPYIOTCA BUAbI
[eATeNIbHOCTN, Ha OCHOBE KOTOPbIX 06ecrneynBaeTca AOCTUMXKEHUE MPEAMETHbLIX U
MeTanpegMeTHbIX  MJIaHUPYEMbIX  pe3y/nbTaToB  00y4eHus,  (hOpMUpYyeTCH
eCTeCTBEHHOHay4yHas rpamMOTHOCTb: OCBOEHMe Hay4yHbIX MeTOLOB WCCNefoBaHuUA
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SBNEHUA NPUPOAbI U TEXHWKMW, OBNafeHUe YMEHUSMU OOBACHATb (U3NYECKME
AB/IEHWS, TMPUMEHss MOMYYeHHble 3HaHWs, pelaTb 3aJauyn, B TOM HUCAe
KaueCTBEHHbIE W 9KCMEPUMEHTASTbHbIE.

MprHUMNnanbHO [eATeNIbHOCTHBIN XapakTep AaHHOro pasfena peanvsyeTcs
3a CYET TOro, u4TO O6yuYaloLMecs BbIMOMHAKT 3afaHusl, B KOTOPbIX UM
npefnaraeTcs:

Ha OCHOBE MOMyYEHHbIX 3HAHWI pacrno3HaBaTb W HAyYHO OOBACHSATH
(PU3NYECKIME SBNEHNS B OKPYXKAIOLLLE NpUpo/e 1 NMOBCEAHEBHOW XXN3HW;

MCMO/Mb30BaTh HAaYUHbIE METO/bl UCCMEJ0BaHNS (PU3NUYECKUX SBMIEHUIA, B TOM
yucne Ans NPOBEPKM TMNOTE3 U NOMYYEHUS TEOPETUYECKMX BbIBO/OB;

0OBACHATL Hay4Hble OCHOBbI Hau6ofee BaXKHbIX [JOCTVXXEHWUI COBPEMEHHbIX
TEXHONOT WA, HanpuMep, NPaKTUYECKOro UCMO/b30BaHUS Pa3/IMYHbIX UCTOYHNKOB
3HEPTMM Ha OCHOBE 3aKOHA MPEBPALLEHNSI 1 COXPAHEHWS BCEX U3BECTHbIX BUOB
3HEprum.



NMAAHVWPYEMBIE PE3YJIbTATbl OCBOEHWA TIPOTPAMMBI T10
PN3NKE HA YPOBHE OCHOBHOI'O OBWWLETO OBPASOBAHNA

N3yyeHne (DU3MKKM Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHusi HanpaBneHO

Ha JOCTUXXEeHWEe NTMYHOCTHbIX, MeTarnpeaMeTHbIX 1 NpeaMeTHbIX 06pa3oBaTe/NbHbIX
pe3ynbTaToB.

B pe3ynbTaTe U3y4yeHus (3NKM Ha YPOBHE OCHOBHOIO 06LLEr0 06pa3oBaHms

y obyuatouierocs 6yayT chopMMpPOBaHbI Clefytolime NMYHOCTHbIE pesy/bTaTbl B
YacTu:

1) NaTpMOTMYECKOr0 BOCMUTAHUSA:

- MposiB/ieHNEe UHTepeca K UCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUICKOWA
(hM3nMyecKon HayKu;

- LeHHOCTHOE OTHOLLEHME K JOCTUXEHUAM POCCUMCKNX YUYEHBIX--(DU3UNKOB;

2) rpaXKJaHCKoro n yX0BHO-HPABCTBEHHOIN0 BOCNUTAHUS:

- TOTOBHOCTb K aKTMBHOMY Y4acTuIO B 06CY>XAEHUN O6LLECTBEHHO 3HAYMMbIX
M 3TUYECKMX MNPO6NeM, CBA3AHHbIX C NPaKTUYECKUM  MNPUMEHEHNEM
LAOCTUXXEHUI (U3NKN;

- 0CO3HaHWe BAXHOCTW MOPasibHO-3TUYECKMX MNPUHLUMOB B AEATENbHOCTU
YUYEHOrOo;

3) 3CTETUYECKOro BOCMUTAHUSA:

- BOCMPUATUE 3CTETUYECKUX KAYeCTB (PM3NYECKOW HayKu: e€ rapMOHUYHOro
MOCTPOEHWSA, CTPOroCTU, TOYHOCTU, NaKOHUYHOCTY;

4) LEHHOCTN Hay4YHOr 0 MO3HaHUA:

- 0CO3HaHWe UEHHOCTN (PM3NYECKOM HayKM KakK MOLLHOIO0 WMHCTPYMeHTa
MO3HAHMSA MUPa, OCHOBbI Pa3BUTUSA TEXHOJIOMMIA, BAXHEWLLEN COCTaBNAOLLEN
KyNbTYypbl;

- pasBuUTME Hay4yHOW Nt0603HATENIbHOCTW, MHTEpeca K WCC/efoBaTelbCKow
[eaTeNbHOCTH;

5) GopmupoBaHUSA  KynbTypbl  3[0pPOBbA W  3MOLWOHA/ILHOIO
6narononyyus:

- 0CO3HaHMe LEeHHOCTM 6e30nacHOro o6bpasa >XW3HW B COBPEMEHHOM
TEXHO/IOTMYECKOM MWpe, BaXKHOCTWM npaBun 6e30MacHOro MnoBefeHus Ha
TpaHCcnopTe, Ha [oporax, C 3/eKTPUYECKUM W TensioBbiM 060pYyA0BaHUEM B
[AOMaLLHUX YCNOBUSAX;

- C(hOpMMPOBAHHOCTb HaBblKa peqieKcuMmn, MNpU3HaHWe CBOEro npasa Ha
OLUMOKY M TaKoro e npaeay [pyroro 4YesioBeka;

6) TPy40BOro BOCNMUTaHMUA:

- aKTUBHOE Yy4acTuWe B peLleHUM MpakTUYecKuX 3agady (B pamkax CeMbW,
obpas3oBaTeNbHOW  opraHusauuu, ropofa, Kpas) TEXHONOTMYecKon W



couManbHO HanpaBfieHHOCTWU, TPebyrowmx B TOM 4ucne U (U3MYECKUX
3HaHWNA,

- WUHTepec K NpaKTUYeCKOMY M3YUYeHUHO NPodeccuia, CBA3aHHbIX C (IM3NKOIA;

7) 3KO/IOFMYECKOro BOCNMUTaHUSA:

- OpWEeHTauMs Ha MPUMEHEHMEe (U3NYECKMX 3HAHWA ANs pelleHns 3agad B
obnact OKpyXarwwen cpeapl, MNIaHAPOBAHMSA MOCTYNKOB W OLEHKU WX
BO3MOXHbIX NOCNEACTBUIA ANS OKPY>XKatoLLLei cpeapl;

- 0CO3HaHWe rnobasbHOro0 XapakTepa 3KOMOrMYecKux npobnemM n nyTen mx
peLleHuns:;

8) agantaymMm K W3MEHAKLWMMCS YC/NOBUAM COUMaNbHOW M MPUPOLHONA
cpeapbl:

- noTpebHOCTb BO B3aUMOAEWCTBUM MNPU BbINOAHEHUN WCCNEAOBaHNA 1
MPOEKTOB (PM3NYECKOM HanpaBNeHHOCTU, OTKPbLITOCTb OMbITY W 3HaHUAM
Apyrux;

- TOBbILWEHNE YPOBHS CBOEM KOMMETEHTHOCTM 4epe3 MpPaKTUYECKYH
NesTENbHOCTb;

- NOTPe6HOCTb B (POPMUPOBAHMM HOBBIX 3HaHWIA, B TOM Yncie (POPMYIMpPoBaThb
naewn, NOHATUA, TMNOTE3bl 0 (IU3NYECKNX 00bEKTAX U SABNEHUSIX;

- 0CO3HaHue AetUNTOB COBCTBEHHbLIX 3HAHWUI N KOMMETEHTHOCTEN B 061acTu
(PU3nKu;

- NfaHWpoBaHWe CBOEro pas3BUTUS B MNPUOOPETEHUUM HOBbIX (U3NYECKMX
3HaHWNA,

- CTpeM/IeHME aHa/IM31POoBaTb M BbISIBNSTL B3aMMOCBS3M NPUPOAbl, 06LLecTBa u
39KOHOMWKM, B TOM YNC/E C UCNO/b30BaHNEM (PU3NYECKNX 3HAHWUIA;

- OUEHKa CBOMX [JENCTBMIA C YYETOM BMAHUS Ha OKPY>XKatoLLlyt cpeay,
BO3MOXXHbIX r7106a/1bHbIX MNOCNEACTBUIA.

METATIPEOMETHbBIE PE3Y/IbTATbI

B pe3ynbTaTe OCBOEHWS MpoOrpammbl MO (M3MKE Ha YPOBHE OCHOBHOMO

obulero obpasoBaHusa y obyvatoLlerocs 6yayT chopmMmpoBaHbl MeTanpeaMeTHbIe
pe3ynbTaTbl, BKIKOYaKOLLME NO3HaBaTe/lbHble YHMUBEPCA/IbHbIE YUYeOHble JeNCTBUS,
KOMMYHUKaTUBHbIE  YHMBEPCA/lbHble  Y4YeOHble  AeNCTBUSA,  PerynaTuBHbIE
YHUBepPcasbHble y4YebHble AeACTBUS.

Mo3HaBaTeNbHbIE YHUBEPCaNbHbIE yl-I66HbI€ ﬂ,EVICTBVIFI

Ba30Bble NOrMYECKNe AencTBus:



BbIABNATb W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM O06BLEKTOB
(7BneHuI);

yCTaHaB/IMBaTb CYLLECTBEHHbIN NMPU3HaK Kiaccugukauumn, oCHOBaHUA s
0000LLEeHNSA 1 CpaBHEHNS;

BbISIB/IATb 3aKOHOMEPHOCTW U NMPOTUBOPEYMS B paccMaTpMBaeMbIX PakTax,
AaHHbIX N HAONIOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM SBNEHUAM;
BbISIB/IATb MPUYNHHO--C/IEACTBEHHbIE CBA3M NPU W3YyYeHUU (PUNYECKUX
SABIEHNIA 1 MPOLECCoB, fenatb BbIBOAbI C UCMOMb30BaHUEM [eAYKTUBHbIX
N MHLYKTUBHbIX YMO3aK/IlOYEHWI, BblABUraTb rMNOTe3bl O B3aMMOCBA3SAX
(hM3NYECKNX BENNYUNH;

CamMoCTOATE/IbHO  BbIGUPATL CNOCO6 pelleHns Yy4eBHON  (PU3NYECKOi
3afa4n (CpaBHEHWe HECKO/IbKUX BapuaHTOB peLleHus, Bblibop Hambosee
MOAXOAALLEro ¢ yYETOM CaMOCTOATENNbHO BblAe/IEHHbIX KPUTEPUEB).

Ba3oBble UCCef0BaTeIbCKNE AeliCTBUSA:

MCMNONb30BaTb BOMPOCHI KaK UCCNEf0BaTeNbCKUIA MHCTPYMEHT NO3HAHUS;
NPOBOAMTL MO CaMOCTOATE/IbHO COCTABMIEHHOMY MaHY OMbIT, HECNIOXHbIIA
(m3nyecknii  IKCNEPUMEHT, HeGO/MbLIOE WCCNeaoBaHMe  (PU3NYECKOro
ABNIEHUS;

OLeHMBaTb HA MPUMEHMMOCTb W  [OCTOBEPHOCTb  MH(OpMauuio,
MONYYEHHYIO B XO/ie UCCNEA0BaHNS UK IKCNEPUMEHTA;

CaMoCTOSATeNIbHO (POPMYNMPOBaTb 0606LLEHNS U BbIBOAbLI NO pe3y/bTaTam
NPOBeAEHHOr0 HaBMOAEHNS, ONbITa, UCCNe0BaHMS;

MPOrHO3MpoBaTb  BO3MOXHOe  fafbHelillee  pasBUTUE  (PU3NYECKMX
MPOLLECCOB, a TaKXe BblABUIaTb NPeANOoNOXeHUs 06 UX PasBUTUN B HOBbIX
YCNOBUSAX 1 KOHTEKCTaX.

PaboTa ¢ MHhopmaLmneil:

NPUMEHSTb Pa3NNUHbIE METOAbI, MHCTPYMEHTbI 1 3anNpochl NPU MOUCKe W
0T60pe WHMOPMALMMA UAN AaHHBIX C YYETOM NPEANOXEHHONW Y4e6HOI
(hm3nyecKoii 3agauu;

aHanM3nMpoBaTh, CUCTEMATU3NPOBATb WU MHTEPNPETUPOBATL MH(OPMALIMIO
pasfIMYHbIX BUAOB 1 (HOPM NPeacTaBNeHUs;

CaMOCTOSATENIbHO  BbIOMPaTb  OMNTUMaNbHYH  (OpMYy  MpeACTaBneHUs
VH(opMaUUM 1 UAMIOCTPUPOBATL  pellaeMble  3aflayuyt  HECNOXHbIMM
cxXemamu, avarpaMmamu, MHOWM rpatmkoli U X KOMOUHALMSIMUA.

KOMMyHI/IKaTI/IBHbIe YHUBEPCa/bHbIE yqe6Hb|e ,CI,GI7ICTBVIF|Z

B X0fle 06CYX[eHWs yueGHOro MaTepuana, pesy/nbTaToB NabopaTOpPHbIX
paboT 1 NPOEKTOB 3a/aBaTb BONPOCHI MO CYLLECTBY 00CYXAAEMOI TeMbI U
BbICKa3blBaTb W/EW, HaleNeHHble Ha peLleHVe 3aadun 1 nofaepXaHue
6naroXenare/ibHOCTN 06LLEHNS;



COMOCTaBNATb CBOM CYXAEHWS C CYXAEHUAMWU [OPYrUX Y4aCTHUKOB
Amnanora, 06Hapy>XmnBaTb pasnnyme U CXoACTBO NO3ULNIA;

BblpaXkaTb CBOK TOUKY 3PEHUSA B YCTHbIX U MNCbMEHHbIX TEKCTaX;
ny6INYHO NpeACTaBNATb pPe3y/bTaTbl BbIMOHEHHONO (PU3MYECKOro OnbiTa
(sKcnepumeHTa, UccnefoBaHus, NPOEKTa);

noHMMaTb " MCMONb30BaTb  MpeuMMyllecTBa  KOMaHAHOWA 7
MHAMBMUAYaNbHOW paboTbl NPU  PELIEHUM KOHKPETHOW  (M3MYeCcKo
npobnemsl;

MPUHUMATb LeNn COBMECTHOWN AesTeNIbHOCTU, OPraHU30BbIBaTb AEWCTBUSA
No e€ [OCTVKEHWIO: pacnpefensitb ponun, o6cyxgaTb Mpoueccbl K
pe3ynbTaTbl COBMECTHOIN paboThbl, 0606LLaTh MHEHNSI HECKOMbKMX MHO/EN;
BbINOJIHATL CBOK 4acCTb PaboThl, AOCTUrasd KayeCTBEHHOro pesysbTaTa rno
CBOEMY HanpaB/fieHUIO W KOOPAMHMPYS CBOWM [EWCTBUA C  APYyrUmu
YyneHaMn KOMaHfbl;

OLleHMBATb Ka4yecTBO CBOEro BKnaga B OOLWIMIA NPOAYKT MO KPUTEPUAM,
CaMOCTOSITE/IbHO CPOPMY/IMPOBAHHbIM YYaCTHUKaMK B3aUMOENCTBUS.

PerI'IFITVIBHbIe YHUBEPCaNbHbIE yqe6Hb|e ,ﬂ,@l7|CTBI/IFI

C&MOOpI'aH n3ayuni:

BbISB/IATL MPOBAEMbl B XXM3HEHHbIX U YUYeOHbIX CUTyaumax, Tpedyrowmnx
ON19 peLleHns (hM3nyYecKnX 3HaHWUi;

OPUEHTUPOBAaTLCA B Pas3/INyHbIX  MOAXOLAX MNPUHATUA  peLleHnid
(MHaMBUAYaNIbHOE, NPUHATME pPELUeHUs B TPynne, NPUHATUE pPeLleHuni
rpynnon);

CamMOCTOATE/IbHO COCTaBNATb aITOPUTM PeLLeHNs (PU3NYECKO 3aga4m Unn
nnaHa wMccnefoBaHUs C YYBTOM MMEIOLLMXCA PecypcoB U COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTMpOBaTh Npej/araemble BapuaHTbl PeLUEHWA;
fenatb BbIOOp M 6paTb OTBETCTBEHHOCTbL 3a PeLUeHMe.

C&MOKOHTpOI’Ib, 3MOLI,VIOH&I'IbeIVI MHTENNEKT.

[laBaTb afleKBaTHYHO OLEHKY CUTYyauun 1 npeanaratb MnaaH eé n3MeHeHus;
O0OBACHATb  MPUYUHBbI  OOCTUMIXKEHUS  (HEAOCTUMXKEHMA)  pe3y/bTaToB
[eATeNbHOCTN, AaBaTb OLEHKY NPUOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTMBbI B [eATe/IbHOCTb (B TOM 4MC/le B XOf BbIMONHEHWSA
(hM3nYeckoro  mccrefoBaHMA  WAM - MNPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENLCTB, W3MEHUBLUUXCA CUTyauMid, YCTAaHOB/IEHHbIX OLUNGOK,
BO3HMKLUMX TPYAHOCTENR;

OLleHMBaTb COOTBETCTBUE pe3y/ibTarta Le/iv U YCNOBUAM;

CTaBUTb Cebs Ha MeCTO APYroro 4efioBeKa B XOAe Cropa Uanm JUCKYCCUn
Ha Hay4YHYl0 TeMY, MOHMMaTb MOTUBbI, HAMEPEHUSA U NIOTUKY 4PYroro;



NpW3HaBaTb CBOE MPaBO Ha OLIMOKY MpW pelleHnn U3NMYECcKnX 3agad unm
B YTBEPXAEHUAX HA HayYHble TEMbI 11 TAKOE XXe NpaBo ApYyroro.

MPEAMETHbLIE PE3Y/IbTATDbI

K KoHLy 06y4eHUs B 7 Knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHe
[0/KHbI OTpaXkaTb CPOPMUPOBAHHOCTb Y 0BYYAIOLLMXCS YMEHMWIA:

NCNONb30BaTb  MOHATUS:  (M3NYECKME U XMMUYECKME  SIBNIEHMS,
HabMoAeHNe, 3KCMEPUMEHT, MOfeNb, TMNoTes3a, eAuMHULbI (U3NYECKNX
BE/IMYMH, aTOM, MOJeKyna, arperaTHble COCTOSHWS BellecTBa (TBEPAOE,
XMAKOe, ra3o0bpa3Hoe), MexaHM4YecKoe [ABWXKeHWe (paBHOMEPHOE,
HepaBHOMEPHOE, MNPSIMONIMHENHOE), TPAeKTOpWsl, PaBHOAENCTBYOLLAS
cuna,  Aecopmaums  (ynpyras,  nnacTUYeckas)),  HEBECOMOCTb,
coobLiaroLmecs cocypl;

pasnuyatb sBNeHMs (Auddy3ns, TENIOBOE ABWXEHWE YacTuML, BeLLEeCTBa,
paBHOMEpPHOe  [BWXXEHWe, HepaBHOMEPHOE  [ABMXKEHWE,  WHepuus,
B3aMMO/EINCTBINE TeN, PaBHOBECWME TBEPAbIX TeN C 3aKPEennéHHOW 0cblo
BpallleHWsi, nepefaya [JaBneHMs TBEPAbIMU Tenamu, >KUAKOCTAMU W
rasamu, aTmocthepHoe faBfeHWe, MNnaBaHWe Ten,  MpPeBpaLLeHNs
MeXaHWYeCKO 3HEeprum) Mo ONMUCAHUK0 MX XapaKTepHbIX CBOWCTB W Ha
OCHOBE ONbITOB, AEMOHCTPUPYHOLLMUX JaHHOE (IU3NYECKOE SBNEHUE;
pacno3HaBaTb  MpPOSIBiEHWE  U3YYEHHbIX  (DU3NMYECKUX  SIBNeHWld B
OKpY>KatoLleM Mupe, B TOM uucne (M3MYeCKUe SIBNEHUS B NPUPOSE:
NPUMepbl [ABVMXXEHUS C Pa3fMYHbIMU CKOPOCTIMU B XKMBOI M HEXUBOI
npupoae, AeACTBME CUMbl TPEHUS B TMPUPOAE W TEXHWKE, BAUSHUE
aTMoC(epHOro f1aB/feHnst Ha XXWBOI OpraHv3m, nnaBaHWe pbld, pblyaru B
Tefle YenoBeKa, Npy 3TOM NepeBoANTb NMPaKTUYECKYHO 3afady B yYebHyHo,
Bbl1eNATb CYLLECTBEHHbIE CBONCTBA (NPU3HAKKN) DM3NYECKNX SIBNEHUIA;
ONNCbIBaTb U3YyYeHHbIE CBONCTBA TeN U (HM3NYECKUE SBNEHWS, UCTIONb3YS
(m3nueckne BenuUMHbI (Macca, 06bEM, MMOTHOCTb BELLECTBA, BPeMs,
MyTb, CKOPOCTb, CPEAHAS CKOPOCTb, CMNa YNpyrocTu, Cuna TSHKECTH, BEC
Tena, cwuna TPeHus, [AaBneHne (TBEPAOro Tena, >KMAKOCTW, rasa),
BbITa/IKMBalOLLas CUNa, MexaHu4yeckast paboTa, MOLLHOCTb, MNJIeYO CUMbI,
MOMEHT  CU/bl, KO3(M(ULMEHT TONE3HOro AeNCTBMS  MeXaHU3MOB,
KMHeTMYecKas M NoTeHUMaslbHas 3Heprus), npu onucaHuu npaBu/bHO
TpakTOBaTb  (WM3MYECKWU/A  CMbIC/T  WUCMONMb3YEMbIX  BEANYWH,  UX
0603HaYeHNs U eavHULbl (U3NYECKUX BENUYMH, HAxXOAWUTb (OpMY/bl,
CBA3bIBalOLLME JaHHYIO (PU3NYECKYIO BEMUMHY C APYTMMU BEIMYMHAMY,
CTPOWTb FpadUKn U3YUeHHbIX 3aBUCUMOCTEN (U3NUYECKNX BENNYMH;



XapaKTepu3oBaTb CBOWCTBA Ten, (U3NYECKME SBMEHUSA W MNPOLECCHI,
MCNosb3ys MpaBuna CROXeHUs cun (BAONb OAHOM MpPAMOMN), 3aKOH yka,
3aKoH lNackans, 3akoH Apxumefa, NpaBuI0 paBHOBeCUs pblyara (610Ka),
«30/10TOE NPaBWIO» MeXaHWUKW, 3aKOH COXPaHeHWs MexaHW4YecKoWn
3Hepruu, npv 3TOM [aBaTb C/IOBECHYHO (DOPMY/IMPOBKY 3aKOHa U
3anmcbiBaTb ero MaTeMaTUYeCKOe BbIPaXKEHWE;

06BACHATL (DU3NYECKMe ABNEHUS, NPOLECCHl U CBOMCTBA Tes, B TOM YuC/e
W B KOHTEKCTE CUTyauuil NpakTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BbISIB/IATL MPUUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL 00bACHeHWEe U3 1-2
NOFNYECKMX LUIAroB C OMOPOW Ha 1-2 W3Y4YeHHbIX CBONCTBA (hU3NYECKMX
SIBMIEHW, (DM3NYECKMNX 3aKOHA NN 3aKOHOMEPHOCTU;

pewatb pacyéTHble 3afaunm B 1-2 [eiCTBUA, WCNOMb3yS 3aKOHbl U
(hopmy/ibl, CBA3bIBalOLWME (PU3NYECKME BENNYMHBLI: Ha OCHOBE aHanmsa
YCNOBWSA 3aa4n 3anucbiBaTb KpaTKoe YCNoBMe, NOACTaBNATb (PU3MNUECKME
Be/IMUMHBLI B (hOPMY/bl M MPOBOAUTL PacyéTbl, HaXOAWUTb CrpPaBOYHbIE
[aHHble, He06XoAMMble A/ pelleHns 3a4a4, OLEeHUBaTb PeaMCTUUYHOCTD
MONYYEHHOW (DM3NYECKOI BE/TMUNHBI;

pacnosHaBaTb MPO6MEMbl, KOTOPble MOXHO pelwunTs Npu  MOMOLLM
(hM3nMYeCcKUX METOA0B, B ONUCAHUN UCC/IeA0BaHUA BblAeNATb NPOBEPSAEMOe
npeanonoxenve  (runotesy),  pasnyaTb U UHTepPNpeTMpoBaTb
MO/MlyYeHHbIA pe3ynbTaT, Haxo4uTb OWWOGKM B XOAe OMNbiTa, [fenatb
BbIBOAbI MO €ro pesy/nbraram;

MPOBOANTL  OMbITbl MO  HABNIOAEHWUIO  (PU3NYECKUX  ABMEHUA UK
(h13nyecKnx CBOMWCTB Ten: (hopMynmpoBaThb npoBepsieMble
MPesanoNioKeHns, cobupaTb YCTaHOBKY M3 MPeLnoXeHHOro 060pyaoBaHus,
3anucbiBaTh XO4 OnbiTa U (hOPMYNNPOBATL BbIBOAbI;

BbIMOJIHATL NPAMblE M3MEPEHUS PacCTOAHWSA, BPEMEHW, MacCbl Tena,
06bEMa, Cuibl K TemnepaTypbl C WCMO/Ib30BAHWEM aHaNOroBbIX W
UMPPOBLIX NPMOOPOB, 3anucbiBaTb MOKa3aHUs MNpPUOGOPOB C Y4YETOM
3aflaHHOI abCo/OTHON NOrPeLIHOCTM U3MEPEHNIA;

MPOBOANTL MCC/lef0BaHME 3aBUCUMOCTW O4HOM (hM3NYECKOW BeSIMYNHBI OT
APYroil C MCNoNb30BaHMEM MNPAMbIX W3MEPEHUn (3aBUCUMOCTU MyTW
PaBHOMEPHO ABMXYLLEroca Tena OT BPEMEHW ABMXKEHWUSA Tena, CUfbl
TPEHUS CKONBbXEHUS OT Beca Tena, KayecTsa 06paboTKM NOBEPXHOCTEN Ten
1 HE3aBUCUMOCTU CU/Ibl TPEHUSA OT NJIOLLAAN CONPUKOCHOBEHWS TeS, CUMbl
YyNpyroct OT YAJIMHEHUS MPY>XKWHbI, BblTa/IKMBaOLWEN CU/bl OT 06bEMA
MOrpy>XéHHOM YacTu Tena u OT NJIOTHOCTU XUAKOCTU, eé He3aBUCUMOCTU
OT MIOTHOCTW TeNa, OT rNyOuHbl, HA KOTOPYIO MOrPY>XEHO TeNo, YCNoBUiA
nnaBaHUs Ten, YCNOBWA paBHOBECUS pblyara M 6/10KOB), y4yacTBOBaTb B



NNaHMPOBaHUN  y4eOHOro UCClefoBaHUsA, CcobupaTb  YCTAHOBKY WU
BbIMOMHATL W3MEPeHUs, crefysa MpeasiokKeHHOMY MiaHy, (UMKCUpoBaTb
pe3ynbTaTbl MONYYEHHOW 3aBUCUMOCTM (PU3NYECKMX BEUYMH B BUAE
NpeasioXXeHHbIX Tabnuy U rpadukos, fenatb BbIBOAblI MO pe3y/bTaram
nccnefoBaHng;

MPOBOAUTL KOCBEHHbIE W3MepeHuUs (U3NYECKUX BENNYUH (MIOTHOCTb
BellecTBa >KMAKOCTU W TBEPLOro Tena, Cuna TPEHUS CKONMbXeHWUS,
[laBfieHMe  BO3fyXa, BblTa/IKMBalowlas cwuia,  [eicTeyrowiasd  Ha
MOrpy>kéHHOe B XXWUAKOCTb Teno, KO3IP(MUUMEHT MONe3HOro AeicTeus
MPOCTbIX MEXaHW3MOB), Cfefays MPeasIoKEHHON WHCTPYKUUKU:  Mpu
BbIMO/IHEHUN W3MepPEHUn cobupaTtb 3IKCNepUMEHTA/IbHYHO YCTaHOBKY W
BbIYUC/IATL 3HAYEHWE NCKOMOW Be/IMUMHbI;

cobnoaatb Npasmna TEXHUKN 6e30NacHOCTM Npu paboTe ¢ nabopaTopHbIM
060pyaoBaHNEM;

yKasblBaTb MPUHLMMNbI AEACTBUA MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BeCbl, TEpPMOMETP, AMHAMOMETP, CcoobLlatoLinecs cocyabl, Gapomerp,
pblyar, MNOABVIKHbIA U HENOABMXHbIW 610K, HaK/IOHHAs NIOCKOCTb;
XapakTepmnsoBaTb  MPUHUWMbI  OEACTBMA  U3YYEHHbIX MNPMOOPOB U
TEXHUYECKMX YCTPOMCTB C OMOPOA Ha WX onucaHus (B TOM 4uUChe:
MOALWMMNHNKK, YCTPOWCTBO  BOLOMPOBOAA, MAPABANYECKMIA  Mpecc,
MaHOMeTp, BbICOTOMep, MOPLUHEBOW HACOC, apeoMeTp), UCNOJb3ys 3HaHUSA
0 CBOMCTBaX (PM3NMYECKUX ABNEHUA N HeoO6XoAMMble (DU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTU;

NpuBOANTL  MNpuUMepbl  (HaxoAWTb  MHMOPMAUUKD O  MNpuUMepax)
MPaKTUYeCKOro WCMosib30BaHUA (HU3NYECKUX 3HaHWA B MOBCEAHEBHOM
XU3HU gns obecreyeHma 6e30MacHOCTM npu obpalleHumn ¢ npubopamu m
TEXHWYECKUMUN YCTPOMUCTBAMM, COXPaHeHWUs 3[40p0BbS W COOMIOLEHMS
HOPM 3KOJ/IOrMYECKOro NoBeLEHNS B OKPYXXatoLLeln cpeje;

OCYLLeCTBATb OTOOP WCTOYHMKOB MHMoOpmauun B VIHTepHeTe B
COOTBETCTBUM C 3afJaHHbIM MOUCKOBbIM 3arpoCOM, Ha OCHOBE MMEIOLLMXCA
3HAHW WM NYTEM CpPaBHEHMS Pa3/IMUHbIX WCTOYHUKOB BbIAENATh
MH(OpPMaLMIO, KOTOpas SBNSETCA MPOTMBOPEUYMBOMA WM MOXET ObITb
HeJ0CTOBEPHO;

MCMOJIb30BaThb MPW BbIMOMHEHNUN YUYebOHbIX 3afaHuUiA HayUYHO--MONYAPHYO
nnTepaTypy  (hM3MYEeCKOro  CoAepXXaHus, CrnpaBOYHble  MaTepuansl,
pecypcbl ceTn HTepHeT, BnafeTb NpuémMamMy KOHCMEeKTUPOBaHNA TEKCTa,
npeobpasoBaHua MHOPMaLMK U3 OLHON 3HAKOBOW CUCTEMbI B PYrYH0;
co3faBaTb COOCTBEHHbIE KpaTKMe MUCbMEHHbIE U YCTHble COOOLLEHNS Ha
OCHOBE 2-3 UCTOYHUKOB MH(popMaumu (YU3NYECKOrO COLEpPXKaHWs, B TOM



yncne ny6aMYHO fenaTb KpaTKue COOOLeHMs O pe3y/bTaTaX MNpOeKTOB
WM y4yebHbIX MCCMefoBaHWKA, MpU  3TOM  TPaMOTHO  MCMO/b30BaTb
M3YYeHHbIA MOHATUIHBLIA annapaT Kypca (uU3MKK, CONPOBOXAaTb
BbICTYN/IEHNE Npe3eHTauuen;

MpU BbIMOSIHEHUN YYeOHbIX MPOEKTOB W WCCNef0BaHU pacnpenenstb
0653aHHOCTM B Tpynne B COOTBETCTBUM C MNOCTaBfIEHHbIMU 3afadvamu,
CneauTb 3a BbINOJHEHWEM MNaHa [eNCTBUIA, afeKBaTHO OLeHMBaTb
COOGCTBEHHbI  BKNag B [AeATENbHOCTb  TPYNnbl,  BbICTpamBaTb
KOMMYHWKATUBHOE B3aUMOJENCTBUE, YUUTbIBAS MHEHWNE OKPYXXatoLunX.

K KoHLy 06y4yeHUs B 8 Knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHe
[0/IKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 0BYUAIOLLMXCS YMEHMWIA:

MCMOMNb30BaTb MOHATMA: Macca U pasmepbl MOJSIEKYN, TEMIOBOE ABWXEHMe
aTOMOB M MOJIEKY/, arperaTHble COCTOSHWA BELLLECTBA, KPUCTaNIMYECKME U
amopdHble Tena, HacCbIWEHHbIA W HEHACbIUEHHbIA nap, BNaXXHOCTb
BO34yXa, Temnepatypa, BHYTPEHHSI 3Heprus, TennoBOW [ABUraTensb,
3NeMeHTapHbIN 3IEKTPUYECKUIA 3apsif, 3/IEKTPUYECKOE Mosie, NPOBOAHMKN
N AN3NEKTPUKN, NOCTOSHHbIN 3NEKTPUYECKUIA TOK, MarHUTHOE MONE;
pasnnyaTb ABNeHWA (TENNOBOE pacluMpeHWe WM cxkaTue, Tennonepegaua,
TennoBoe paBHOBECWE, CMayMBaHWe, KanunnsipHble SBMEHUS, MCNapeHue,
KOHJEeHCaUmMs, nnaBfeHne, KpucTannmsaums (OTBepAeBaHME), KUMEHWe,
Tennonepegaya (TennonpoBOAHOCTb, KOHBEKLIUS, N3Ny4YeHune),
aNeKTpu3aums Ten, B3aMMOAeNCcTBMe 3apsaaoB, AEWCTBMS 3NEKTPUYECKOrO
TOKa, KOPOTKOE 3amblKaHWe, B3aUMO/JENCTBME MAarHUTOB, [elCTBUE
MarHMTHOrO MONS Ha MNPOBOAHMK C TOKOM, 3M1EKTPOMarHMTHas UHAYKLUNS)
MO OMNUCAHUK WX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OMbITOB,
OEMOHCTPUPYIOLLMX AaHHOE (IU3NYECKOe SBNEHUE;

pacrnosHaBaTb MPOSAIB/IEHNE  U3YYEHHbIX  (PU3NYECKUX  SBMIEHUA B
OKpY>)Xatolllem Mupe, B TOM u4mcne (U3NYECKME SABNEHUS B MPUpoAe:
MOBEPXHOCTHOE HATSXKEHME W KanuANspHble $BMEHWA B MpuUpoae,
KpucTannsl B npupoae, wu3nydeHne ConHua, 3amep3aHMe BOJOEMOB,
MOpPCKMe 6pun3bl, 06pa3oBaHMe POCbl, TYMaHa, VHEes, CHera, 3NeKTPUYECcKme
SIBNEHNA B aTMocdepe, 3NeKTPUYECTBO XMBbIX OPraHn3mMoB, MarHUTHOE
none 3emnu, Apeid MoMCcoB, PoSib MarHUTHOIO MNOMA ANS XKWU3HW Ha
3emse, NONSIPHOE CUSHME, MPKU 3TOM NEPEeBOAMTbL MPAKTMUYECKYHO 3adady B
yuebHYt0, BblAeNATb CYLECTBEHHblEe CBOMCTBA (MPU3HAKM) (U3NYECKUX
SIBNIEHWIA;

OMUCbIBaTb M3YYEeHHbIe CBONCTBA Te/l U (PU3NYECKME ABMEHUS, UCMOMNb3YA
(hm3nyeckme BeIMUYMHbI (TemnepaTypa, BHYTPEHHSS 3HEPrusl, KOMUYECTBO
TennoTbl, YAenbHas TennoéMKOCTb BELLEeCTBa, YAeNbHas TensoTa



NNaBneHus, yhenbHas TenjoTa napoobpa3oBaHus, YAenbHas TennoTa
cropaHusi Tonauea, Ko3MMUUMEHT MOME3HOro AelCTBMS  TEMJIOBOVA
MallWHbI, OTHOCWUTENbHAs BNAXHOCTb BO3AyXa, 3MEKTPUYECKUIA 3apsid,
CUNa TOKa, 3M1EKTPUUYECKOe HarnpsXKeHue, COMPOTMB/IEHUE NPOBOJHUKA,
yAenbHOe  COMpOTMBMEHWE  BellecTBa, paboTa M MOLLHOCTb
3N1eKTPUYECKOr0  TOKa), MNpU  OMMCaHWM  NPaBUIbHO  TPaKTOBAaTb
(m3nYecknii CMbICN WUCMONMb3YEMbIX BEIMUMH, 0BO3HAYEHUS U eAVHULbI
(U3NYECKUX BENMYMH, HAxXoAuTb (DOPMYNbl, CBS3bIBAOLIME AAHHYIO
(OU3NYECKYID BEIMUMHY C APYFMMMW BEeNWYMHAMK, CTPOUTb rpadivku
N3YUYEHHbIX 3aBUCMMOCTEN (PU3NUYECKUX BENNUNH;

XapaKTepu3oBaTb CBOMCTBA TeN, (DM3MYEeCKMe SBNEHMS U MPOLECChl,
MCMOMb3Ys1 OCHOBHbIE MOMOXEHMS MONEKYNSAPHO--KUHETUUYECKON Teopuw
CTPOEHUS BeLecTBa, NPUHLMN Cyneprnosnummn noneit (Ha KayeCTBEHHOM
YPOBHe), 3aKOH COXpaHeHus 3apsaa, 3akoH Oma Anist yyacTka Lenu, 3aKoH
[koyns-SleHua, 3akKOH COXpPaHeHWs 3Hepruu, npu 3TOM  [aBaTb
CNOBECHYI0 (HOPMY/IMPOBKY 3aKOHA W 3amnuCbiBaTb €ro MaTemaTUuyeckoe
BbIPAXEHNE;

00BACHATL (HM3MYECKME NPOLIECChl U CBOWCTBA Ten, B TOM 4uCie W B
KOHTEKCTe CUTyalMii NpaKTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BbISIBNATH
MPUYNHHO-CNECTBEHHbIE CBS3U, CTPOUTb 06bSCHEHNE M3 1-2 NOrnYecKmx
LUaroB C OMopoit Ha 1-2 M3y4YeHHbIX CBOWCTBA (DM3MYECKUX SIBNEHWIA,
(hU3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTENA;

pelwaTtb pacyéTHble 3ajauyn B 2-3 [JeliCTBMS, WCMONb3ys 3aKOHbl U
(hopMynbl, CBA3blBatOLLME (DMU3MYECKME BENMUMHBLI: Ha OCHOBE aHasu3a
YCNoBWS 3afiaun 3anucbiBaTb KpPaTKOe YCNOBME, BbISIBNATb HefoCTaToK
[aHHbIX NS peleHns 3afayn, BblOMPaTb 3aKOHbI U (HOPMY/bI,
Heo6XoauMble AN e pelleHMs, MPOBOAWTb pPacYéTbl M CPaBHUBATH
NonyyYyeHHOe 3HaYeHne PU3NYECKOI BENMYMHBI C U3BECTHLIMMW [JAaHHbIMMU;
pacno3HaBaTb MpPO6GMEMbI, KOTOPble MOXHO pPelwnTb Mpyu  MOMOLLM
(U3NYECKMX MEeTOA0B, WCMONb3ys ONUCaHWe WCCNeAoBaHWs, BbIAENSATb
npoBepsieMoe  MpPeAnofioXXeHNe, OLEHMBaTb  NPaBUIbHOCTL  MOPsiAKa
NPoBeAeHMs NCCNeaoBaHus, AeNaTb BblBOAbI;

NPOBOANUTL  OMbITbl MO  HAGMOAEHUIO  (PU3NYECKUX  ABMEHWUIA WK
(hU3NYECKMX CBOWCTB TeN (KanunnspHble SBAEHUS, 3aBUCUMOCTb JaBNeHus
BO34yXa OT ero o6bEéMa, TeMMepaTypbl, CKOPOCTM MpPOLIeCca OCTbIBaHUSA U
HarpeBaHus MpyY W3Ny4YeHUM OT LBeTa W3nydarolleid (NornoularoLLei)
MOBEPXHOCTW, CKOPOCTb MCMapeHust Bofbl OT TeMMnepaTypbl XWUAKOCTW W
nnowiaan eé TMoBepxXHOCTM, 3NeKTpusauus Ten W B3aMMOfeicTBume
3NEeKTPUYECKMX 3apsSA0B, B3aMMOAEWCTBME MNOCTOSIHHbIX  MarHUTOB,



BM3yanm3aumMs MarHWTHbIX MOMEA MOCTOSIHHbIX MarHWTOB, AEWCTBUS
MarHWTHOro Mons Ha MNPOBOAHWK C TOKOM, CBOWCTBA 3/1€KTPOMarHuTa,
CBOWCTBA 3MeKTpoABuratens MOCTOSHHOIO TOKa):  (hOpMynMpoBaThb
npoBepsieMble NPEANONIOXEHNS, cObUpaTb YCTaHOBKY M3 MPEeAsIoKEHHOIr0
obopypaoBaHus, ONUCbIBaTb X0 ONbITa U (DOPMY/IMPOBATb BbIBOAbI,
BbIMOMHATL  NPAMble  U3MEPEHUs  TemnepaTypbl,  OTHOCUTE/IbHOWN
BNXKHOCTU BO3AyXa, CWUAbl TOKa, HaMpsHKeHMs C  MCNOJb30BaHWEM
aHasnoroBbiXx NpM6OPOB M AATYMKOB (DU3NYECKUX BE/IMUMH, CPaBHMBATb
pe3ynbTaTbl UBMEPEHNIA C YUETOM 3aaHHO abCOMOTHOM NOrPeLLIHOCTY;
MPOBOANTb MUCCNEAOBaHME 3aBUCUMOCTM OAHOM (IM3NYECKOI BEMMYUNHDBI OT
APYro C  WUCMNONb30BaHWEM  NPAMbIX  U3MEPEHUn  (3aBUCUMOCTb
COMPOTMB/IEHNS MNPOBOAHUKA OT €ro [A/IMHbl, MNoWaan MonepevyHoro
CEYEHUN 1 y[eNbHOro CONpPOTUB/IEHNA BELLLECTBA NPOBOAHMKA, CU/bl TOKa,
MOYWEro 4epes MPOBOAHWK, OT HaMpsHKeHWs Ha  MPOBOAHNKE,
nccnefoBaHMe  NOCNeAOBATE/IbHONO W NapaifeNlbHOro  COoeAUHEHWUM
MPOBOAHUKOB): MNJaHMpPOBaTb UCCNeaoBaHMe, cobupaTb YCTAHOBKY U
BbIMOMHATb W3MEPEHUs, cneays NpPeasoKeHHOMY nnaHy, (UKcupoBaTb
pe3ynbTaTbl MONYYEHHOW 3aBUCMMOCTW B BMAe Tabnuy W rpagukos,
AenaTb BbIBOAbI MO pe3ynbTaTam UCCnefoBaHus;

MPOBOANTL KOCBEHHbIE W3MePeHUs (U3NYECKUX BeNMUUH (yaenbHas
TensOEMKOCTb  BELLeCTBa, COMPOTUB/IEHWE MNPOBOAHMKA, paboTa U
MOLLHOCTb 3/1IEKTPUYECKOro TOKA): MaHMpPOBaTb WM3MEPEHUs, cobmpaTtb
3KCMEPUMEHTa/IbHY0 YCTaHOBKY, Cnefyst NPeasioXXeHHON WHCTPYKUMK, W
BbIYMC/ATH 3HAYEHNE BENNYMHDI;

cobnofaTtb npaBuia TeEXHUKM 6e30MacHOCTM Npu paboTe ¢ nabopaTopHbIM
06opyaoBaHNEM;

XapakTepu3oBaTb MNPUHUMNbI  AEACTBMSA  WU3YUYEHHbIX NPUOOPOB ¥
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM u4uUChe:
cuctema OTOMMEHMSA AOMOB, FMIPOMETP, naposasi TypbuHa, amnepmeTp,
BONbTMETP, CUYETUMK I3MEKTPUYECKO 3SHEPrun, 3NEeKTPOOCBETUTENbHbIE
NpuoopbI, HarpeBaTeNbHbIe 3NEKTPONPMO0OPLI (MPUMEPLI), ANEKTPUYECKIME
NPeaoXpPaHNTENK, 3NeKTPOMarHUT, 3NeKTPoABMIaTe/lb MOCTOSSHHOIO TOKa),
MCNONb3YSt 3HAHUSA O CBOWCTBAX (PU3MYECKMX SIBIEHWMIA U HEOBXOoAMMble
(hM3myeckmne 3aKOHOMEPHOCTMU;

pacrnosHaBaTb MPOCTble TEXHWYECKMEe YCTPOMCTBA W W3MEPUTE/bHbIE
npubopbl MO CXeMaM W CXEMaTMYHbIM PUCYHKaM  (XKUAKOCTHbIN
TEPMOMETP, TEpMOC, MCUXPOMETP, TUTPOMeTp, ABWUraTe/Nlb BHYTPEHHEr0
CropaHusl, 3MEKTPOCKOM, pPeocTar), COCTaBNATb CXEMbl 3/IEKTPUUECKUX



Llenein ¢ nocnegoBatesibHbIM 1 NapanienbHbiM COeANHEHNEM 3/IEMEHTOB,
pasnuyas yc/ioBHble 0603HaYeHNA 3N1EMEHTOB 3NIEKTPUYECKMX LIENEi;
NpuBOAMTL  MNpuMepbl  (HaxoauTb  MHGoOpMauMio 0  npumepax)
MPaKTUYeCKOro WCMosib3oBaHUA (HU3NYECKUX 3HaHWA B MOBCEAHEBHOM
XU3HW ang obecneyeHns 6e30MacHOCTM Mpu obpalleHnn ¢ npudopamun un
TEXHUYECKUMUN YCTPOMCTBAMM, COXPaHEeHUS 340pOBbS W COGMOAEHMS
HOPM 3KOJ/IOrMYEeCKOro NoBeLeHUS B OKPY>KatoLLel cpeje;

OCYLLECTBNATb  MOUCK  MHMOpMauMuM  (U3MYECKOro  COAepXKaHus B
NHTepHeTe, Ha OCHOBE WMeKLWMXCA 3HaHUA W NyTEM CpaBHeHUS
AOMOMHUTENbHLIX ~ UCTOYHWKOB  BbIAENSATb  MH(OPMaUMO,  KOoTopas
SABNSIETCA NPOTUBOPEYMBOI NN MOXKET OblTb HELO0CTOBEPHOIA;
MCMo/Ib30BaTh MPW BbIMOSHEHWUMN YUYebHbIX 3aaHni HayUYHO--MONYNAPHYO
nnTepaTypy  ()M3MYEeCKOro  COAepXXaHus, CrnpaBOYHble  MaTepuansl,
pecypcbl CeTn VIHTepHeT, BNageTb NpMéMamMm KOHCNEKTMPOBaHMS TEKCTa,
npeo6pa3oBaHnsa MHOPMaLMK U3 OAHOIN 3HAKOBOW CUCTEMbI B APYrYHO;
co3faBaTb COOCTBEHHble MUCbMEHHbIE W KpPaTKWe YCTHble CO06LLeHNS,
0606LWasa WHGpopMaLMO U3  HECKONIbKUX WCTOYHMKOB  (PU3NYECKOr0
cogepXaHus, B TOM u4ucnie ny6AMYHO MpeAcTaBNATb  Pe3y/bTaThl
MPOEKTHON WM UCCNefoBaTeNIbCKOW AeATeNbHOCTU, MPU 3TOM TPaMOTHO
MCMO/MIb30BaTb  M3YYeHHbI MOHATUWHBLIA  annapar Kypca  (u3nku,
COMpPOBOX/aTb BbICTYMN/IEHNE NpPe3eHTauunen;

MPU  BbIMNOMHEHMN YYEOHbIX MPOEKTOB W WCCNefOBaHWUA  (hM3NYECKUX
MPoLLeCCoB pacnpefenstb 00643aHHOCTM B rpynne B COOTBETCTBUMM C
MoCTaB/IEHHbIMY 3afjla4aMu, CNefuTb 3a BbINO/HEHWEM MaHa LeNCTBUIA U
KOpPPeKTUpoBaTb €ero, afekBaTHO OLEeHMBaTb COOCTBEHHbIN BKNah B
AeATEeNbHOCTb FPYMMbl, BbICTPauBaTb KOMMYHUKATUBHOE B3aMOAENCTBME,
NPosiBNSAA FOTOBHOCTb paspeLlaTb KOH(PANKTI.

K KoHLy 06y4yeHus B 9 Knacce npeameTHble pe3ynbTaTbl Ha 6a30BOM YPOBHe
[0/KHbI OTpaXkaTb CPOPMUPOBAHHOCTL Y 06YUaIOLLMXCS YMEHWIA:

NCMONb30BaTb  MOHATMA:  CMCTEMa OTCYETa, MaTepuasibHas TOuKa,
TPAeKTOPWS,, OTHOCUTENIbHOCTb MEXaHWMYECKOro [ABMXKEHMS, Aedopmaims
(ynpyrasi, nnacTuyeckas)), TPeHWe, LIEHTPOCTPEMUTENbHOE YCKOPEHMUE,
HEBECOMOCTb M MEepPerpysku, LEeHTP TsXKeCTW, abCoMTHO TBEPAOe Teno,
LEHTP TSHXKECTU TBEPAOro Tena, paBHOBECWE, MeXaHWYecKne KonebaHus u
BOMHbI, 3BYK, WH(PasBYK W YNbTPa3ByK, 3/1€KTPOMArHUTHbIE BO/HbI,
LLKana 3NeKTPOMarHMTHbIX BO/H, CBET, 6/IM30PYKOCTb W AaslbHO30PKOCTb,
CMEeKTPbl NCMYCKaHUA W NOTNOLWEHNs, anbia-, 6eTa- 1 ramMa-nu3nyyeHus,
130TOMbI, AepHas IHePreTmKa;



pasnuyatb SBAEHUS (PaBHOMEPHOE W HEpPaBHOMEPHOE MPSMONMHENHOE
[BWXEHWe, PaBHOYCKOPEHHOEe MNPAMOJSIMHENHOe ABUXeHMe, CBOOOAHOE
najeHne Ten, paBHOMEPHOE ABWXKEHME MO OKPY>XXHOCTWU, B3aUMOENCTBME
TeN, peakTUBHOe ABWKEHMWE, KonebaTe/lbHOE ABWXeHWe (3aTyxaroliue K
BbIHYX/[I€HHblE KOnebaHus), pe3oHaHC, BOMIHOBOE [ABWXKEHWE, OTpPaXeHue
3BYyKa, NPAMOJSIMHENHOE pacnpocTpaHeHWe, OTPaXKEHME W Npeom/eHne
CBeTa, NO/THOE BHYTPEHHEE OTPaXeHWe CBETa, pPa3noXxeHue 6en0ro ceeta B
CNEeKTP W CNOXeHWe CrneKkTpaibHbIX LBETOB, AWCMEpPCUS  CBETQ,
ecTeCTBeHHasi PafiM0aKTUBHOCTb, BO3HWKHOBEHWE NMHENYATOro CrekTpa
N31y4YeHns) Mo ONMUCaAHUID UX XapaKTEPHbIX CBOMCTB 1 Ha OCHOBE OMbITOB,
AEMOHCTPMPYIOLLNX AaHHOE (IM3NYECKOEe SBMEHNE;

pacrnosHaBaTb MpPOSIB/IEHNE  U3YYEHHbIX  (PU3NYECKMX  SIBIEHUA B
OKpYy>XXatollem mupe (B TOM uucne (QuU3MYecKue SIBNEHUS B MpUpoae:
MNPUAMBbI U OTAMBbI, ABWKEHMWE nnaHeT COMHEUYHON CUCTEMbI, PeaKTUBHOE
ABVMXXEHNE >KUBbIX OPraHm3moB, BOCNPUATUE 3BYKOB >XUBOTHbLIMMU,
3eM/IETPACEHNe, CEeMCMMYECKMe BOMHbI, LyHamMu, 3X0, LBeTa Tef,
ONTMYECKME fBNEHMA B npupode, GMONOrnyeckoe [AencTBME BUAMMOTrO,
yNbTPaMoNeToBOro ” PEHTrEHOBCKOrO W3/ly4YeHWld, eCTECTBEHHbIN
PagNoaKTUBHbIA (POH, KOCMMUYECKME Nyyun, Pafv0aKTUBHOE W3/ydeHue
MPMPOAHbIX MWHEpPasnoB, [MAeWCTBME PaANOAKTUBHBLIX W3/TyYeHUA Ha
OpraHu3m 4enoseka), MpuM 3TOM NEPeBOAUTb NPaKTUYECKYH 3agady B
yuebHy0, BblAeNsiTb CYLECTBEHHbIE CBONCTBA (MPU3HAKK) (U3NYECKMX
SIBNIEHWIA;

OMUCbIBaTb M3YUYEHHbIE CBONCTBA TeNl U (IU3NYECKME SBMEHUS, UCMOMNb3YA
(hm3nyeckme BeNUUMHbI (CPeAHss M MIHOBEHHas CKOpPOCTb Tena npw
HEepaBHOMEPHOM [ABWKEHWWN, YCKOPEHME, MepeMelleHne, NyTb, Yraosas
CKOpPOCTb, CWNa TPEHMSA, CuNa YNpyroctu, cuna TSHXKECTM, YCKOPeHue
CcBOOOAHOrO nafeHwWs, Bec Tena, WMNYNbC Tena, WMMYNbC CWbI,
mMexaHu4yeckas paboTa M MOWHOCTb, MNOTEHUMaNbHas 3Heprus Tena,
MOAHATOr0 Hafd MOBEPXHOCTbI 3eMM, MOTEHUMaNbHas 3HEPrusi CXKartow
MPY>XWHbI, KWUHETUYeCKass 3HEeprus, MoMHas MexaHU4YecKasi 3Heprus,
nepuoa 1 yacTtoTa KonebaHui, ANMHA BOMHbI, FPOMKOCTb 3BYKa W BbICOTA
TOHa, CKOPOCTb CBETa, NokasaTe/lb NPENOMIEHNS cpedbl), NpPY ONUCaHUK
MpaBUNbHO TpPaKToBaTb (U3NMYECKUIA CMbICT WCMOMb3YEMbIX BENUUH,
00603Ha4YeHNs1 N eAuMHULbl (U3NYECKUX BENUYMH, HaxoauTb (HOpMYy/bl,
CBSA3bIBAOLLME AAHHYH (PU3NYECKYIO BEIMUMHY C APYTMMU BEUYMHAMMU,
CTPOUTb rpativKn N3y4YeHHbIX 3aBUCMMOCTEN PUINYECKUX BENNYNH;
XapakTepu3oBaTb CBOWCTBa Tef, (U3MYECKMe SBNEHUS W MNPOLECCHI,
MCMOMb3ys 3aKOH COXPaHEHWUS 3HEPrum, 3aKOH BCEMUPHOrO TArOTEHWS,



MPUHLMN  Cyneprnosvuun  cwui, MNpuHLMN  OTHOCUTeNbHOCTM [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXpPaHEHUA WUMMNYNbCa, 3aKOHbl OTPaXKEHUSA W
NPenoM/IEHNSA CBETA, 3aKOHbI COXPaHEHUs 3apAL0BOro U MacCoBOr0 YMCes
Npu AfepHbIX peakuusax, Npyv 3TOM faBaTb C/IOBECHYH (DOPMY/IMPOBKY
3aKOHa W 3anncbiBaTb ero MaTeMaTUYeCcKoe BbIPpaXeHWe;

06BACHATL (PM3MYECKMe MpPOoLEecCbl M CBOWCTBa Tesl, B TOM 4uCie U B
KOHTEKCTe CUTyauuin NpakTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABNATb
MPUYNHHO-CNEACTBEHHbIE  CBA3WM, CTPOUTb  OOBACHEHMe w3 2-3
NOTNYECKUX LIAroB € OMopoi Ha 2-3 W3Y4YeHHbIX CBOWCTBA (DM3NYECKUX
ABNEHUIA, (M3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pewartb pacyéTHble 3afayn (onuparolinecs Ha cuctemy wu3  2-3
YypPaBHEHWIN), NCMOMb3YA 3aKOHbI U (DOPMY/ibl, CBA3bIBAIOLLME (U3MYECKME
BE/IMYMHbI: Ha OCHOBE aHa/iM3a YC/I0BMA 3afayn 3anucbiBaTb KpaTKOe
YC/IOBWe, BbIIBNATL HefoCTatolMe UM M3bbITOYHbIe AaHHble, BbIOMpaTb
3aKOHbI U (hopMy/bl, HEOBXOANMbIE A1 PELLeHNs, NPOBOAUTL PacUETbl U
OLEHMBATb  PeaIMCTUYHOCTb  MOJSIYYEHHOr0  3HAYeHUs  (PU3NYECKOWA
BE/IMYMHBI;

pacno3HaBaTb NpPo6AeMbl, KOTOpPble MOXHO pewwunTs MNpyu  NOMOLLY
(PM3NYECKNX METOLOB, WCMOJMb3YA OMuUCaHMEe WCCef0oBaHUA, BblAeNaTb
MpoBepsieMoe MpPeLnosioXKeHNe, OLeHMBATb MPaBWUIbLHOCTbL  MOPSALKa
NMpoBefeHns  uccnefoBaHWs, fenaTtb  BbIBOAbI,  MHTepnpeTMpoBaThb
pe3ynbTaTbl HA6MO4EHWIA N OMbITOB;

MPOBOANTL  OMbITbl MO  HABNIOAEHWUIO  (PU3NYECKUX  ABMEHUA UK
(hM3nMYeCKMX CBONCTB Ten (U3y4yeHne BTOPOro 3akoHa HbHOTOHA, 3aKOHa
COXPaHEeHUs 3HEPrum, 3aBMCMMOCTb Mepuofa KonebaHUin MNpy>KMHHOro
MasTHMKA OT MaccCbl rpysa M >XECTKOCTU MPYXUHbI U HE3aBUCUMOCTb OT
amnanTy bl MasibIX KonebaHui, nNpssMo/IMHeintHOe pacnpocTpaHeHWe CBeTa,
pasnoXkeHne 6enoro ceeTa B CMEKTP, U3yYeHWe CBOMCTB M306paXkKeHUs B
MNOCKOM 3epKajie U CBOWCTB M3006paXkeHUs npeameTa B CoOMpatoLLel
NINH3e, HaONOAeHWe CMNIOWHBIX U JIMHENYaTbIX CMEKTPOB W3/y4YeHUs):
CamMOCTOATE/IbBHO  cobupaTb YCTaHOBKY U3 M30bLITOYHOrO  Habopa
obopynoBaHuA,  OMUCbIBaTb  XO04  OMblTa W ero  pesynbrarhl,
(hopMynMpoBaTh BbIBOAbI;

MPOBOANTL NPU HEOOXOAMMOCTU CEPUI0 MPSAMbIX U3MEPEHWNIA, Onpeaenss
cpefHee 3HayeHWe W3MepseMO BefIMUYUHBIE  ((POKYCHOE pacCTosHuE
cobuparolein  nMH3bl), 060CHOBbLIBaTb BbIGOP crnocoba U3MepeHUs
(n3mepuTensHOro npubopa);

MPOBOANTL  MCCMefOBaHME 3aBUCUMOCTEN  (JM3NYECKUX BeIMUYUH  C
MCMO/Ib30BaHMEM MPAMbIX U3MEPeHU (3aBUCMMOCTb MYyTU OT BPEMEHWU



NPy paBHOYCKOPEHHOM [ABWXeHWUW 6e3 Haya/bHOW CKOpOCTW, nepuoja
KonebaHWin maTemMaTMyecKoro MasTHWKa OT AJIMHbl HUTW, 3aBUCMMOCTU
yrfia OTpaXKeHWUA CBeTa OT Yyrfa nafeHusd W yrna npenoMaeHnsa ot yrna
nageHvsa): naaHWpoBaTb WCCMefoBaHWe, CamMOCTOATeNIbHO cobupatb
YyCTaHOBKY, (JMKCMPOBATb  pe3y/bTaTbl  MOJIYyYEHHOW  3aBMCMMOCTU
(PM3NYECKNX BeNIMYUH B BUAe Tabnuy, M rpagmkos, AefaTb BbIBOAbI MO
pe3ynbTaTam MCC/ef0BaHus;

MPOBOANTb KOCBEHHble W3MEPEHUA (PU3NYECKUX BeENYUH  (CpeHss
CKOPOCTb M YCKOpPeHWe Tena npu pPaBHOYCKOPEHHOM  [ABVDKEHUMU,
YCKOpEeHWe CBOOGOAHOrO nafeHusi, XECTKOCTb MNPYXWHbI, KO3M(pUUNEHT
TPEHNA CKO/MbXEHUsA, MexaHW4yeckas pabota M MOLLHOCTb, 4actoTa W
nepuog KonebaHWi MaTemMaTtuyeckoro U MNPY>XWHHOrO MasTHUKOB,
ONTUYecKas cuna cobuparolleinl  NNH3bl,  PafMOaKTUBHbLIA  (hOH):
MNaHNUPOBaTb W3MEpPeHUs, CobmpaTb 3IKCMEPUMEHTA/IbHYO YCTaHOBKY W
BbINOSIHATL U3MepPeHUs, cnefys npefnoXXeHHOW UHCTPYKUWUW, BbIYMCNATb
3HaYeHNe BeINYMHbI N aHAIM3MPOBATh NOJSTyYeHHbIE pe3y/bTaThl C YYETOM
3a/laHHOWN NOrPEeLIHOCTN N3MEPEHWIA;

cobnofaTtb npasBuia TEXHUKM 6e30MacHOCTM npu paboTe ¢ nabopaTopHbIM
06opyaoBaHVeM;

pasnnyatb OCHOBHblE MPU3HAKM W3YYEHHbIX (IU3NYECKUX MOAENe:
MaTepuanbHas TO4YKa, abCOMOTHO TBEPAOE Tenlo, TOYEYHbIN WMCTOYHUK
CBeTa, NyY, TOHKad /fMH3a, MNJaHeTapHas MoOJeNlb aroma, HYK/IOHHas
MOAe/lb aTOMHOr0 A4pa;

XapakTepmnsoBaTb  MPUHUMNbI  AEWACTBMA  U3Y4YeHHbIX NPUOoOpoB W”
TEXHWYECKMX YCTPOMCTB C OMOPOA Ha WX onucaHus (B TOM YuUChe:
CNULOMETP, AaTUMKM TMOMOXEHWUSA, PacCTOAHUA W YCKOPEHUS, pakeTa,
3X0M0T, OYKW, Mepuckon, Qortoannapar, OMNTUYECKNE CBETOBOABI,
CMeKTPOCKON, [03MMeTp, Kamepa BwibCoHa), WCNOMb3ys 3HaHUA O
CBOWCTBaxX (PU3MYECKUX ABMEHWA U  HeobXxoaumble  (hM3MYecKue
3aKOHOMEpPHOCTH;

MCMOMb30BaTb CXEMbI N CXEMATUUHbIE PUCYHKM U3YYEHHBIX TEXHUYECKMNX
YCTPOWCTB, WM3MEPUTE/NbHbIX NPUOBOPOB M TEXHOMOrMYECKUX MNPOLECCOB
npu pelleHnn Yy4ebHO--NPakTUYeCKUX 3afday, OMTUYEeCKUe CXeMbl AN
MOCTPOEHUSA N306paXKeHNIA B NIOCKOM 3epKasie 1 cobuparoLLein NnH3e;
NpuBOANTL  MNpuUMepbl  (HaxoAWTb  MHMOPMAUUKD 0  MNpUMepax)
MPaKTUYECKOro WCMosib30BaHUA (U3NYECKUX 3HaHWA B MOBCEAHEBHOM
XU3HW ang obecneyeHns 6e30nMacHOCTM Mpu obpalleHnn ¢ npudopamun un
TEXHUYECKUMU YCTPOMCTBAMM, COXPaHeHWUs 340p0BbA M COBMOAEHMS
HOPM 3KOJ/IOrMYECKOro NOBeLEHNS B OKPYXXatoLLEeln cpeje;



OCYLLECTBNATb  MOMCK  MHoOpMauuy  (U3NYECKOrO  COAepXKaHus B
NHTepHeTe, camMOCTOSTeNbHO (DOPMYNMPYSt MOWCKOBbIN 3anpoc, HAXOAUTb
NyT ONpeAeneHns AOCTOBEPHOCTU NOYYeHHO! MHGOPMaLUM Ha OCHOBE
VMEIOLLMXCS 3HaHWUIA U ONONHUTENbHbIX UCTOYHUKOB;

MCMNONb30BaTb MPY BbIMOMHEHUN YYeOHbIX 3afjaHWil HayYHO-NONYNSPHYHO
NUTepatypy  (M3MYECKOro  CcoAepXkaHus, CMpaBOYHble  MaTepuassbl,
pecypcbl ceTv VIHTepHET, BNafeTb NpUéMaMn KOHCMEeKTMPOBaHUS TEKCTa,
npeo6pasoBaHns MHBOPMALMK U3 OfLHOW 3HAKOBOW CUCTEMbI B APYTYHO;
co3flaBaTb COGCTBEHHbIE MUCbMEHHble U YCTHbIE COOGLLEHMS Ha OCHOBE
MH(OPMaLMN U3 HECKONIbKMX WMCTOYHMKOB (DM3MYECKOrO COAepKaHus,
Ny61MYHO NpeacTaBNsTb pe3y/bTaTbl MPOEKTHOM UK UCCNef0BaTENbCKON
[eSTeNbHOCTW, MpWM  3TOM  TPaMOTHO  WCMONb30BaTb  U3YYeHHbI
NOHATWUIAHBIA annapaT M3yyaemoro pasgena (UKW W COMPOBOX/AATb
BbICTYNNEHWE Mpe3eHTaUueir ¢ Yy4yéTOM OCOGEHHOCTeli  ayauTopum
CBEPCTHUKOB.



TEMATWYECKOE NMNJIAHNPOBAHWE
7 KNACC

KonnyecTtBo 4acoB

Ne HanmeHoBaHVe pa3fenoB v Tem
n/n nporpamMmmbi Bcero

Pasgen 1. ®u3nkKa u eé ponb B NO3HAHMWN OKpPYXKaloLlero mmpa

11 dun3nka - Hayka o npmpoge 2
12 ®un3nveckme BeNNUYNHBI 2
13 EcTecTBEHHOHaY4HbIA METOA NO3HaHUA 2

WToro no pasgeny 6

Paspgen 2. NepBoHayvasnibHble CBefleHNA 0 CTPOEHUW BeLlecTBa

2.1 CTpoeHue BellecTBa 1
22 [BWXeHune n B3auMoLelicTBrEe YacTuy, 5
BellecTsa
2.3 ArperatHble COCTOAHMA BellecTBa 2
WToro no pasgeny 5
Pasgen 3. [BmxeHWe 1 B3aMMOAEeNCTBUE Ten
3.1 MexaHun4yeckoe ABUXeHNe 3

3.2 WHepund, macca, NJIOTHOCTb 4

KOHTpO/bHbIE

paboTbl

lMpakTnyeckue

paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

bunénunoteka LLOK
httDs://m.edsoo.ru/7f416194

bnénunoteka LLOK
https://m.edsoo.ru/7f416194

buénunoteka LLOK
https://m.edsoo.ru/7f416194

buénunoteka LLOK
https://m.edsoo.ru/7f416194

buénunoteka LLOK
https://m.edsoo.ru/7f416194

buénunoteka LLOK
https://m.edsoo.ru/7f416194

buénunoteka LLOK
https://m.edsoo.ru/7f416194

bnénunoteka LLOK


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3.3 Cuna. Bugbl cun

WToro no pasgeny

Pasgen 4. [laBneHne TBEPAbIX TeJ, XMUAKOCTEN 1 ra3os
JasneHue. Nepepava gasneHns TBEPAbIMU

4.1
Tenamu, XXWAKOCTAMU U rasamu
4.2 [aBneHune xxnakoctu
4.3 ATmoOc(epHoe aaBneHne
44 [leiicTBUE XUAKOCTW 1 ra3a Ha NOrpyxeHHoe

B HUX TeNo
WToro no pasgeny

Pasgen 5. PaboTa 1 MOLLHOCTb. QHeprus

5.1 Pa6oTa U MOLLHOCTb
5.2 MpocTble MeXaHN3MbI
5.3 MexaHun4yeckasa aHeprus

WToro no pasgeny
PesepBHOe Bpems

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

14 1 2
21

3

)

6

7 1 3
21

3 1

5 1
4 1 1
12

3
68 3 12

https://rn.edsoo.ru/7f416194

bnénuoteka LLOK
https://m.edsoo.ru/7f416194

buénunoteka LLOK
https://rn.edsoo.ru/7f416194

bnénunoteka LLOK
https://rn.edsoo.ru/7f416194

buénuoteka LLOK
https://rn.edsoo.ru/7f416194

buénunoteka LLOK
https://rn.edsoo.ru/7f416194

bnénuoteka LLOK
https://rn.edsoo.ru/7f416194

buénuoteka LLOK
https://rn.edsoo.ru/7f416194
bunénunoteka LLOK
https://rn.edsoo.ru/7f416194


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KNNACC

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. TennoBble ABNeHUA

11 CTpoeHue v cBOWCTBa BelLecTBa

12 Tennosble Npouecchl

WToro no pasgeny

Pasgen 2. 9neKTpuyeckme n MarHUTHbIE ABJ/IeHUSA

dneKTpuyeckue 3apagbl. 3apsXKeHHble Tena

2.1 .
N X B3aMMOfeNCcTBue
2.2 MOCTOAHHbIN 31EKTPUYECKNIA TOK
2.3 MarHuTHble ABNeHUA
2.4 JNieKTpoMarHMTHas UHAYKLMA

WToro no pasgeny
Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME

KonnyecTtBo 4acoB

Bcero

21

28

20

37

68

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue
paboThbl

15

145

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

bnénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce

buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce
buénuoteka LLOK
https://rn.edsoo.ru/7f4181ce


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KNNACC

Ne n/n

HanmeHoBaHWe pas3fenoB v Tem

nporpammb

Pasgen 1. MexaHuU4ecKune ABJieHNsA

11

12

13

MexaHUUYecKoe ABUXKEHUE U CNOCO6bI ero

onncaHnA

B3anmogeiicTeume ten

3aKOHbI coXpaHeHus

WToro no pasgeny

Pasgen 2. MexaHun4yeckne KonebaHs 1 BOJTHbI

2.1

2.2

MexaHun4yeckune KonebaHus

MexaHuyeckune BO/HbI. 3BYK

NToro no pasgeny

Pasgen 3. OneKTpoMarHUTHOE Nosie U 31eKTPOMarHUTHbIE BOJIHbI

3.1

ONeKTPoOMarHUTHOE nose u

3N1IEKTPOMarHMUTHbLIE BOJIHbI

WToro no pasgeny

Pa3gnen 4. CBeToBble ABNEHUSA

4.1

3aKOHbl PacNpoCTPaHeHUs cBeTa

KonnyecTtBo 4acoB

Bcero

10

20

10

40

15

6

KOHTpO/IbHbIE
paboTbl

lNMpakTnyeckue
paboThbl

ONeKTPOHHbIe

(undpposble)
obpasoBaTesibHble

pecypcbl

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.2 JInH3bI 1 oNTHUYeckne npmubopsl

4.3 PasnoxeHune 6en0ro ceeta B CNEKTP

WToro no pasgeny

Pasgen 5. KBaHTOBbIe ABNeHUA

5.1 VicnyckaHne n nornoweHne cBeTa aToMOM
5.2 CTpoeHne aTOMHOrO sigpa
5.3 AnepHble peakyun

WToro no pasgeny

Pa3gen 6. MoBTOpPUTE/IBHO-0606La0LLLNIA MOLY b

MoBTOpeHne n 0606 eHNE cofepXKaHUs
Kypca pun3nku 3a 7-9 knacc

6.1

WToro no pasgeny

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME

15

17

102

27

https://m.edsoo.ru/7f41a4a6
buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bunénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6

buénuoteka LLOK
https://rn.edsoo.ru/7f41a4a6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




MOYPOYHOE NMNAHNPOBAHWE

7 KNNACC
No
a/n Tema ypoka

®du3snka — Hayka o npupoge.
ABneHna npupoabl

dusnyeckne ABNEHUS

®u3nYecKne BeMUUHBI U UX
N3MepeHue

Ypok-uccnegosaHune "MsmepeHue
TemnepaTypbl MPX NOMOLLK
XWLKOCTHOrO TepMoMeTpa U fatymka
Temnepatypb!”

MeToabl Hay4YHOTr 0 MO3HaHUA.
OnuncaHne HU3NYECKUX SBNEHWIA C
NMOMOLLLbIO MOenei
Ypok-uccneposaHune "lNpoBepka
rmnoTesbl: 4aNbHOCTb NONETa WapuKa,
NyLWeHHOro ropn3oHTasbHO, TEM
6onblue, Yem 60/bLIE BbICOTA NycKa"
CTpoeHue Bewectsa. OnbIThl,
[lOKa3blBatoLie AUCKPeTHOe
CTpPOEHMe BellecTBa

[BMXXeHWe YacTuny, BellecTBa

KonnyecTtBo 4acoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckmne
paboThbl

JaTta

N3yyeHns

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypchbl

bnénuoteka LLOK
https://rm.edsoo.ru/ff09f72a

bunénunoteka LLOK
https://m.edsoo.ru/ff09fe0a

buénunoteka LLOK
https://m.edsoo.ru/ff0a013e


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

1

12

13

14

15

16

17

18

19

20

Ypok-uccnegosaHue «OnbITol MO
HabN0AeHNIO TeNI0BOT0 pacLlMpeHuns
rasos»

ArperaTHble COCTOSIHMA BELLECTBa
Oc06eHHOCTU arperaTHbIX COCTOSHWUIA
BoAbl. O606LLeHMe MO pasgeny
«lMepBOHavanbHble CBeeHUS O
CTPOEHUN BeLecTBa»

MexaHun4yeckoe aBMXeHMe.
PaBHOMepHOe 1 HepaBHOMEPHOE
ABVKEHME

CKopOoCTb. EAUHULIBI CKOPOCTK

PacuyeT NyTu U BPpeMeHW ABUXKEHUS

WHepumnda. Macca — mepa
NHEPTHOCTU Ten

[MnoTHOCTL BellecTBa. PacyeT macchl
1N o6bema Tesla No ero NAOTHOCTHU
NabopatopHaa paboTta «OnpegeneHne
NJOTHOCTU TBEPAOro Tena»

PeweHune 3agad no teme "MMNOTHOCTL
BellecTBa"

Cuna Kak xapakTepucTuka
B3aumogencteua ten. Cuna
ynpyroctu. 3aKoH Nyka
NabopaTopHas paboTta «3yyeHune
3aBUCMMOCTM pacTaXKeHns

bnénunoteka LLOK
https://m.edsoo.ru/ff0a0378

bunénunoteka LLOK
https://m.edsoo.ru/ff0a05c6

bunénunoteka LLOK
https://m.edsoo.ru/ff0a079c

bnénuoteka LLOK
https://m.edsoo.ru/ff0a0ae4
bunénunoteka LLOK
https://m.edsoo.ru/ff0a0c10

bunénunoteka LLOK
https://m.edsoo.ru/ffOa0fee

bunénunoteka LLOK
https://m.edsoo.ru/ff0al23c


https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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(aethopmaunn) Npy>KnHLI OT
NMPUNOXEHHOW CUNbI»
[[ABneHne TaroteHmsa. Cuna TAXeCTH

CBSi3b MEXAY CU/ONM TSXKECTU U
mMaccoli Tena. Bec Tena. PeweHune
3afay no teme "Cwuna tsaxectun”

Cuna TSXKeCTW Ha Apyrux nnaHeTax.

dunsnyeckme XapaKTEPUCTUKN NNaHET

M3mepeHne cun. JuHamomeTp

Bec tena. HeBecomocCTb

CnoxeHue ABYX CUA, HanpaBEHHbIX
no O4HOW NPAMOIA.
PaBHOelCcTBYOWAa cun

PelweHune 3agay no teme
"PaBHogencTByOWan cun"

Cwuna TpeHua n eé Buabl. TpeHune B
Nnpupoae 1 TEXHUKE

NabopatopHas paboTa «M3yyeHune
3aBUCUMOCTU CUJbl TPEHUSA
CKONbXXEHUA OT CUbl JABNIEHNA U
XapakTepa conpukacarumnxcs
NMOBEPXHOCTEN»

PeweHwne 3agay Ha onpegeneHune
PaBHOAENCTBYIOLLEN CUNbI
PeweHune 3agay no temam: «Bec
Tena», «I pauyueckoe nsobpaxeHune

bunénunoteka LLOK
https://m.edsoo.ru/ff0al778

bunénuoteka LLOK
https://m.edsoo.ru/ff0a 1502
bunénuoteka LLOK
https://m.edsoo.ru/ff0al8cc
bunénunoteka LLOK
https://m.edsoo.ru/ff0al778

bunénunoteka LLOK
https://m.edsoo.ru/ff0a 1a70

bunénunoteka LLOK
https://m.edsoo.ru/ff0alb9c

bunénunoteka LLOK
https://m.edsoo.ru/ff0alcc8

bunénuoteka LLOK
https://m.edsoo.ru/ff0alde0


https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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cunx», «Cunbl», «PaBHOAENCTBYOLLAS
cun»

KoHTposibHasa paboTa no Temam:
«MexaHnyeckoe asmxeHue», «Macca,
NAOTHOCTbL», «Bec Tena»,
«["padmnyeckoe n3obpaKeHme cun»,
«Cunbi»

[asneHne. Cnocobbl yMeHbLUEHUS U
yBeIMYeHns faBneHuns

[aBneHune rasa. 3aBMCMMOCTb
[laB/IeHMA rasa oT 06bEMa,
Temnepartypbl

Mepefaya gaBneHns TBEPAbIMU
TenamMu, XXUAKOCTAMU U razamu.
3akoH [Mackans

[laBneHune B XXUAKOCTU W rase,
Bbl3BaHHOE [I€/iICTBMEM CU/IbI THXKECTU

PeweHwne 3agay no teme «[laBneHue B
XWNOKOCTU 1 rase. 3akoH MNackansa»

Coo6ulatouinecs cocybl

MmapaBnmyecknin npecc

MaHomeTpbl. MopLHeBoW
YXNAKOCTHBIV Hacoc

ATmochepa 3eMn U NPUYKHbLI eé
CYLLLeCTBOBaHMNSA

Bec Bo3gyxa. ATmocepHoe

bnénuoteka LLOK
https://m.edsoo.ru/ff0a20a6

buénunoteka LLOK
https://m.edsoo.ru/ff0a2376

bunénuoteka LLOK
https://m.edsoo.ru/ff0a25b0

bnénuoteka LLOK
https://m.edsoo.ru/ff0a2718

bunénunoteka LLOK
https://m.edsoo.ru/ff0a2826

bunénunoteka LLOK
https://m.edsoo.ru/ff0a2970

bnénuoteka LLOK
https://m.edsoo.ru/ff0a3136

bunénuoteka LLOK
https://m.edsoo.ru/ff0a2b5a

bunénuoteka LLOK


https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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AaBneHune

M3mepeHne aTMOCHepHOro faBfieHus.
OnbIT Toppuyennu

3aBMCMMOCTb aTMOC(EepHOro
[aBNeHUs OT BbICOTbI Haf YPOBHEM
mopsA

BapomeTp-aHepoung. ATmMocgepHoe
[aBNneHne Ha pasInyHbIX BbICOTax

PeweHne 3agay no reme "
ATmocHepHoe faBneHue"

[elicTBune XXMAKOCTM 1 rasa Ha
NOrpPYy>KeHHOE B HUX TeNo.
ApxumepfoBa cuna

NabopartopHaa paboTta «OnpegeneHue
BbITaNKMBAKLLLEA CUNbI,
[eCTBYIOLLEN Ha Teno, NOrpyXXeHHoe
B XXNAKOCTb»

NabopatopHaa paboTa no teme
«WccnepoBaHue 3aBMCMMOCTU Beca
Tena B BoAe OT 06bEMa NOrpyXeHHOW
B XXMAKOCTb YacTu Tena»

[MnaBaHWe Ten

NabopatopHasa paboTa
"KOoHCTpyMpoOBaHMe apeomeTpa uau
KOHCTPYMpOBaHWe NOAKN 1
onpegfeneHue eé rpy3onogbéMHoOCTH"

PeweHune 3agay no temam: «llnaBaHune

https://m.edsoo.ru/ff0a2b5a

bunénuoteka LLOK
https://m.edsoo.ru/ff0a2da8

bunénuoteka LLOK
https://m.edsoo.ru/ff0a2fc4

bunénuoteka LLOK
https://m.edsoo.ru/ff0a2fc4

bunénunoteka LLOK
https://m.edsoo.ru/ff0a3276

bunénunoteka LLOK
https://m.edsoo.ru/ff0a33fc

bunénunoteka LLOK
https://m.edsoo.ru/ff0a3514

bnénuoteka LLOK
https://m.edsoo.ru/ff0a3a96

bunénunoteka LLOK


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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cyfos. BosgyxonnasaHue»,
«[laBneHune TBEPAbIX Ten, XUAKOCTen
1 rasos»

KoHTponbHas paboTa no teme
«[laBneHue TBePAbIX Ten, XUAKOCTen
Y rasos»

MexaHn4yeckas paboTa

MoLHOCTb. EAVHULLI MOLLLHOCTU

Ypok-uccnegoBaHue "Pacyér
MOLLHOCTK, pa3BnBaemMoi npu
nogbLéme no nectHuue"
MpocTble MexaHn3mbl. Pblyar.
PaBHOBeCKe CUN Ha pblyare

Pblyary B TeXHUKe, 6bITY 1 NpMpoae.
NabopartopHasa paboTa
«MccnepgoBaHme ycnoBuii paBHoBeCKA
pblyara»

PelweHne 3agay rno teme «Ycosus
paBHOBECKSA pblyara»

KoahuumeHT NonesHoro gencTens
mMexaHu3ma. JlabopaTopHasa paboTa
«W3mepeHne KM HakNOHHOW
MJI0CKOCTU»

PelleHune 3agay no teme "Pabora,
MoOLHOCTL, KM A4"

MexaHun4yeckasa aHeprus.

0.5

0.5

https://m.edsoo.ru/ff0a3654

bunénunoteka LLOK
https://m.edsoo.ru/ff0a3f82

bubnuoteka LJOK
https://m.edsoo.ru/ff0a3f82

bunénunoteka LLOK
https://m.edsoo.ru/ff0a478e

buénunoteka LLOK
https://m.edsoo.ru/ff0a48a6

bunénunoteka LLOK
https://m.edsoo.ru/ff0a4c48

bnénunoteka LLOK


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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KuHeTnyeckast 1 NOTeHUMaNbHas
3Heprus

3aKOH COXpaHeHMs MexaHN4ecKol
3Heprum

Y POK-3KCNEPUMEHT M0 Teme
"OKCcnepuMeHTanbHOe onpejenexHue
N3MEHEHUNS KNHETUYECKON n
NOTEHUMaNbHON 3HEPTUM MPK
CKaTblBaHUWN Tena Mo HaK/OHHOM
naockoctn”

KoHTponbHas paboTa no teme
«PaboTa U MOLHOCTb. JHEPrUsi»
Pe3epBHbIil ypoK. PaboTa € TeKCTamm
no teme "MexaHnyeckoe ABMXeHMe"
Pe3epBHbIil ypoK. PaboTa € TeKCTamm
no teme "[laBneHune TBEpAbIX Ten,
XNAKOCTE 1 rasos”

Pe3epBHbIit ypoK. PaboTa ¢ TeKCTaMu
no Teme "Pa6oTa. MOLHOCTb.
OHeprug"

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

68

12

https://rn.edsoo.ru/ff0a4252

bnénuoteka LLOK
httDs://m.edsoo.ru/ff0a4360

bunénunoteka LLOK
https://m.edsoo.ru/ff0a4ee6

bunénunoteka LLOK
https://m.edsoo.ru/ff0a4ffe


https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KNNACC

No
n/n

10

Tema ypoka

OCHOBHbIE MONOXEHUSA MONIEKYNSAPHO-
KWHETMYECKOWN TEOPUN 1N UX ONbITHbIE
NoATBEPXAEHNSA

Macca v pasmep aTOMOB U MOJeKy
Mogenn TBEpPLOro, XXNUAKOro 1
ra3oo6pasHoro cocTosHMI BelyecTsa
O6bsiCHEHME CBOICTB TBEPAOTO,
XUAKOro 1 ra3006pa3HOro COCTOAHMIA
BELLECTBA HA OCHOBE MOMOXEHWUNA
MOJIEKYIAPHO-KUHETUYECKON Teopuu

Kpuctannmueckne n amopHbie Tena

CmaumnBaHue N KanunnspHocCTb.
[MoBepXHOCTHOE HaTAXeEeHMe

TennoBoe paclINpeHne 1 cxxaTtme

Temnepatypa. CBA3b TeMnepaTypbl CO
CKOPOCTbIO TEM/I0BOFO ABUXKEHNS
yacTul

BHYTpeHHAs 3Heprus. Cnocobbl
N3MEHEHUS BHYTPEHHEN 3Heprum

Buabl Tennonepegayu

KonnyectBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

MpaKTnyeckune
paboThbl

JaTta

N3yyeHns

ONEKTPOHHbIE

umMppoBble
obpasoBaTe/ibHble

pecypcbl

bunénunoteka LLOK
https://m.edsoo.ru/ff0a5256

bnénunoteka LLOK
https://m.edsoo.ru/ff0a540e

bunénunoteka LLOK
https://m.edsoo.ru/ff0a5800

bnénunoteka LLOK
https://m.edsoo.ru/ff0a5530

bnénunoteka LLOK
https://m.edsoo.ru/ff0a5a26

buénunoteka LLOK
https://m.edsoo.ru/ff0a5c60

bunénunoteka LLOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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Ypok-KoH(epeHuma "T1pakTuyeckoe
MCNONb30BaHWe TENNOBbIX CBOWCTB
BELLeCTB ¥ MaTepuanoB B Lensx
3HeprocbepexeHuns"

KonnyecTtBo TennoTel. Y aefbHas
Tenna0emMKoCTb

YpaBHeHve Tena0Boro GanaHca.
Tennoo6MeH 1 TenaoBoe paBHOBeCKE

Na6opatopHas paboTa
"WccneposaHue ABneHns
TennoobmMeHa npu CMeLnBaHUm
X0/I0AHOI 1 ropsyein Boabl"”

PacyeT KONM4yecTBa TeN0Thl,
Heob6Xxo4MMOro Anf HarpeBaHus Tena
Y BbI4ENAeMOro UM Npu OXNaxaeHun
Nab6opartopHasa pabota "OnpepeneHve
yAeNbHOM Tena0eMKoCcTH BellecTsa”
OHepruga Tonnuea. Y genbHas tensnorta
cropaHus

MnaBneHne n oTeepaeBaHne
KpUcTaninyeckux Ten. Y aenbHas
TenoTa njasfeHns

NabopartopHaa paboTa "OnpegeneHue
yAeNbHOM TennoThbl NnasneHns npbaa"

MapoobpasoBaHne N KOHAEHCaLUS.
McnapeHue

KvuneHwue. Y genoHada Tensorta

https://m.edsoo.ru/ff0a6412

bnénunoteka LLOK
https://m.edsoo.ru/ff0a65c0

bunénunoteka LLOK
https://m.edsoo.ru/ff0a6976

bnénuoteka LLOK
https://m.edsoo.ru/ff0a7088

bunénuoteka LLOK
https://m.edsoo.ru/ff0a6a98

bunénunoteka LLOK
https://m.edsoo.ru/ff0a6bb0

bunénuoteka LLOK
https://m.edsoo.ru/ff0a7b5a

bubnuoteka LOK
https://m.edsoo.ru/ff0a71d2

bnénuoteka LLOK
https://m.edsoo.ru/ff0a72fe

bnénunoteka LLOK
https://m.edsoo.ru/ff0a740c

bunénuoteka LLOK


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napoobpa3oBaHuns N KOHAEHCaLUN.
3aBMCUMOCTb TemnepaTypbl KUNeHns
OT aTMOC(epHOro gaefeHus

BnaxHocTb Bo3ayxa. JlabopaTopHas
paboTa "OnpegeneHune
OTHOCUTE/IbHOM BNaXXHOCTU BO34yXa

PelleHMe 3afa4 Ha onpejeneHune
BNaXKHOCTW BO3AyXa

MpuHYMNbl paboTbl TENNOBbLIX
asurateneii. MNMaposas Typ6uHa.
[Buratenb BHYTPEHHErO CropaHus

KI/ tennosoro gsurarens.
Tennosble ABuraTenn u sawuta
OKpY>KatolLLer" cpeabl

3aKOH COXpaHeHns 1 npespaLleHuns
3HEeprum B Tena0BbIX NpoLeccax

MofroToBKa K KOHTPO/IbHOM paboTe
no teme "TennoBble AB/IEHUA.
i3meHeHne arperaTtHbIX COCTOSHMIA
BellecTBa"

KoHTponbHasa paboTa no teme
"Tennosble ABNeHUA. NI3mMeHeHue
arperaTHbIX COCTOSHUIA BelecTBa"

dnekTpusauma Ten. [sa poga
3N1eKTPUYECKMX 3apAL0B
Ypok-uccnefosaHue "Inektpusaung
Ten MHAYKLUUen n npu
CONPUKOCHOBEHNU"

https://m.edsoo.ru/ff0a786¢

bubnuoteka LJOK
https://m.edsoo.ru/ff0a7628

bunénunoteka LLOK
https://m.edsoo.ru/ff0a7c7c

bunénunoteka LLOK
https://m.edsoo.ru/ff0a83f2

bnénuoteka LLOK
https://m.edsoo.ru/ff0a86ae


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31

32

33

34

35

36

37

38

39

40

41

B3anmopeinctene 3apsXKeHHbIX Ten.
3akoH KynoHa

DIeKTpMYecKoe nofne.
Hanps)KeHHOCTb 31EKTPUYECKOT0
nons. MpuHyumMn cynepnosnymmn
3NeKTPUYECKNX Nonen

HocuTtenn anekTpuyecknx 3apanos.
AneMeHTapHbIN 3apsag. CTpoeHue
aToma

MpoBOAHNKMN M AN3NEKTPUKMK. 3aKOH
COXpaHEeHUA 3M1eKTPUYECKOro 3apsaja
PeweHwne 3agay Ha npuMeHeHne
CBOWCTB 3/IEKTPUYECKNX 3apsL0B
DNEKTPUYECKNIA TOK, YCNIOBUSA €ro
CyLLecTBOBaHUA. VICTOUYHUKN
3NeKTPUYECKOro ToKa

[leiicTBMA 31eKTPNYECKOT0 TOKa

Ypok-uccnegosanuve "Lencteme

INNEKTPNYECKOTO Nond Ha npoBoAHUKN

N AN3aneKTpukm"

dneKTpuYeckunii TOK B MeTanax,
XUNAKOCTAX U rasax

AnekTpuyeckas Lernb 1 eé cocTaBHble
4acTm

Cwuna ToKa. JlabopaTopHas paboTa
"M3MepeHue 1 peryainposaHue cubl
ToKa"

0.5

bunénunoteka LLOK
https://m.edsoo.ru/ff0a87e4

bnénuoteka LLOK
https://m.edsoo.ru/ff0a8a0a

bunénuoteka LLOK
https://m.edsoo.ru/ff0a8ef6

bnénuoteka LLOK
https://m.edsoo.ru/ff0a90cc

bunénunoteka LLOK
https://m.edsoo.ru/ff0a95a4

bunénunoteka LLOK
https://m.edsoo.ru/ff0a96b2

bunénunoteka LLOK
https://m.edsoo.ru/ff0a9838

buénunoteka LLOK
https://m.edsoo.ru/ff0a8bd6


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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JNIeKTpUYecKoe Hanps>KeHue.
BonbT™meTp. JSlabopaTopHas paboTa
"M3MepeHue 1 perynnposaHue
HanpsxeHuna"

ConpoTvB/ieHne NPOBOAHUKA.
Y nenoHoe conpoTmMBeHMe BeLLeCTBa

NabopartopHaa paboTa "3aBUCUMOCTb
3M1eKTPMUYECKOT0 COMPOTUB/EHNSA

MPOBOAHMKA OT €ro A/nHbI, naowaam
NMonepeyHoro cevyeHnsa n marepmana”

3aBMCMMOCTb CWU/bl TOKA OT
HanpsxeHns. 3akoH Oma And yyacTka
Lenwu

NabopartopHasa paboTa
"WNccnegoBaHue 3aBUCUMOCTU CUNbI
TOKa, MAYLLEero yepes pesncrop, ot
COMPOTMBEHUS pe3uncTopa u
HanpsXeHna Ha pesncTope”

MocnepoBaTeNbHOE ¥ NapanfienbHoe
COeMHEHNS NPOBOAHNKOB
NabopartopHaa paboTa "lpoBepka
npasunaa CNOXKEHNSA HanNPsSXXeHWI npu
nocnefoBaTe/lbHOM COeAUHEHNN ABYX
pe3ncTopos"

NabopatopHaa paboTa "lposepka
npasuna A4nsa cuibl ToKa Npu
napannenbHOM COeVHEHNN
pe3ncTopos"

0.5

bnénunoteka LLOK
https://m.edsoo.m/ff0a9%e14

bnénunoteka LLOK
https://m.edsoo.m/ff0aa738

bnénuoteka LLOK
https://m.edsoo.m/ff0aa738

bunénunoteka LLOK
https://m.edsoo.m/ff0aad4a

bnénunoteka LLOK
https://m.edsoo.m/ff0aa04e

bunénunoteka LLOK
https://m.edsoo.ru/ff0aaa58

bunénunoteka LLOK
https://m.edsoo.ru/ffOaad le


https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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PelleHune 3afay Ha NpUMeHeHne
3akoHa Oma A58 pasimMyHoro
COefiHeHNs NPOBOHWKOB

PaboTa 1 MOLHOCTb 3/1IeKTPUYECKOTO
TOKa. 3akoH [xxkoynda-SleHua

NabopatopHaa pabota "OnpegeneHue
paboTbl M MOLLHOCTUN 3/IEKTPUYECKOTO
TOKa"

AneKTpuYecKne Lenu n notTpedbutenu
3NEKTPUYECKOI 3HEPTUM B ObITY.
KopoTkoe 3aMblKkaHue

MoAroToBKa K KOHTPO/IbHOW paboTe
no teme "OneKTpuyeckKune 3apsaibl.
3aps>KeHHble Tefna n nx
B3auMopaelicTBMA. MOCTOSHHBbIN
3NeKTPUYECKMii ToK"

KoHTponbHasa paboTa no teme
"QneKTpnyeckue 3apagbl.
3apsXKeHHble Tefna N nx
B3aMMoAeicTBuMA. MOCTOSHHbIN
3NeKTpMUYeCcKmnii Tok"

MOCTOSAHHbIE MAarHUTbI, NX
B3aMMmofeicTeme
Ypok-uccneposaHune "M3sydeHne
nonen NOCTOAHHbIX MarHMToB"
MarHnTtHoe none. MarHuTHoe nosne
3eMIn 1 ero 3HayYeHue 415 XXU3HU Ha
3emne

bunénunoteka LLOK
https://m.edsoo.ru/ff0aaf8a

bnénuoteka LLOK
https://m.edsoo.ru/ffOab 124

buénunoteka LLOK
https://m.edsoo.ru/ff0ab3e0

bunénuoteka LLOK
https://m.edsoo.ru/ff0ab660

bunénuoteka LLOK
https://m.edsoo.ru/ff0abd2c

bnénuoteka LLOK
https://m.edsoo.ru/ffOabea8

bnénuoteka LLJOK
https://m.edsoo.ru/ff0ac3d0

bunénunoteka LLOK
https://m.edsoo.ru/ffOacOba


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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OnbIT OpcTega. MarHuTHoe none
3/IeKTPUYECKOro ToKa MarHuTHoe
nosie KaTywkKn ¢ TOKOM

MprYiMeHeHVe 3/1eEKTPOMArH1MTOB B
TexHuke. JlabopatopHas paboTa
"N3yyeHne feliCTBAA MArHUTHOIO
nons Ha NPOBOJHUK C TOKOM"

AnekTpojBuratesib NOCTOSHHOIO
TOKa. icnonb3oBaHue
anekTpoaBuraTeneii" B TEXHUYECKNX
YCTPOMCTBax ¥ Ha TpaHCnopTe.
NabopartopHaa paboTa
"KoHCTpynpoBaHue 1 n3yyeHue

paboTbl anekTpoasurarena”
OnbiTel Papages. 3akoH
3NEeKTPOMarHUTHON MHAYKLMK.
MpaBuno JleHua

AnekTporeHepaTop. Cnoco6bl
NONYy4YEHNS 3NEKTPUYECKON" 3HEPTUN,
ONEeKTPOCTaHUMY Ha
BO30OHOBNSAEMbIX MCTOYHMKAX

Heprum
MoaroToBKa K KOHTPO/LHON paboTe
no Teme "3JfeKTpnyeckue n
MarHuTHble fABneHna"
KoHTponbHasa paboTa no teme
"3NeKTPNYECKNEe N MarHUTHble
ABneHna"

Pe3epBHbIil ypoK. PaboTa C TeKCTamm

0.5

bubnuoteka LOK
https://m.edsoo.ru/ffOac 1d2

bunénunoteka LLOK
https://m.edsoo.ru/ffO0ac74a

bnénuoteka LLOK
https://m.edsoo.ru/ff0ac86c

bnénuoteka LLOK
https://m.edsoo.ru/ffOacb 14

bunénuoteka LLOK


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teme "Tennosble AB/eHNA" https://m.edsoo.ru/ff0acc5e

Pe3epBHbIit ypoK. PaboTa ¢ TeKCTaMu
67 no Teme "TOCTOAHHbIV 1
3NeKTPUYECKMii ToK"

bunénunoteka LLOK
https://m.edsoo.ru/ff0acdc6

Pe3epBHbIil ypoK. PaboTa € TeKCTamm
no teme "MarHuTHble aBneHUs"

OBLWEE KOJIMYECTBO YACOB 0
MPOrPAMME

68

68 2 145


https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KNNACC

Konnyectso 4acoB ONeKTPOHHbIEe
Ne aTta ngpoBble
Tema ypoka KoHTponbHble  lpakTnyeckue A PP
n/n Bcero n3yyeHnsa  obpasoBaTesibHble
paboThbl paboThbl
pecypcbl
MexaHun4yeckoe ABMXXEHWe. 1
MaTtepunanbHasa TouKa
Cuctema otcyeta. OTHOCUMTENILHOCTb 1 Bubnnoteka LLIOK
MeXaHNYeCcKoro ABUXeHns https://m.edsoo.ru/ff0ad474
PaBHOMepHOE MPAMONNHEHOE 1 bubnuoteka LLOK
LBUXeHne https://m.edsoo.ru/ff0ad 19a
HepaBHOMepHOe NPAMOIMHENHOE
ABuxeHue. CpefHAA N MTHOBEHHaA 1
CKOpPOCTb
MpAMONNHENHOe PaBHOYCKOPEHHOe 1 Bubnnoteka LLIOK
[ABMXeEHMe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPAMOSINHEAHOTO
PaBHOYCKOPEHHOT0 ABMXKEHUA. 1
Mpadmk ckopocTu
Nab6opartopHasa pabota "OnpeneneHve
YCKOpEeHus Tena npu 1 1 Bubnunoteka LLOK
PaBHOYCKOPEHHOM [BUXEHUWN MO https://m.edsoo.ru/ff0adb 18

HaKNOHHOW naockocTn"

CsoboaHoe nageHue ten. OnbIThl
Manunes

PaBHOMepHOe gBUMXEHME Mo bubnnoteka LLIOK
OKpY>XHoCTHW. lNMepnog n vyacTota https://m.edsoo.ru/ff0ael76


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

1

12

13

14

15

16

17

18

19

20

21

22

obpalieHus. JIuHeliHasa 1 yrnosas
CKOpOCTU

LleHTpoCcTpeMuTeNbHOE YCKOpPEHMe

MepBblli 3aKOH HblOTOHA. BekTop
cusbl

BTopoii 3aKOH HblOTOHa.
PaBHoAeiCcTBYOLLASA CKUNa

TpeTnin 3aKoH HbOTOHa.
Cynepno3uumns cun

PeweHwne 3agay Ha npumMeHeHne
3aKOHOB HblOTOHA

Cwuna ynpyroctu. 3akoH N'yka

PeweHne 3agay no teme «Cuna
YyNpyroctm»

Nab6opartopHas pabota «OnpegeneHne
XECTKOCTU MPYXUHbI»

Cwuna TpeHus

PeweHue 3agay no teme «Cuna
TPEHUS»

NabopatopHaa pabota "OnpegeneHue
KO3(h(puLMeHTa TPEHUA CKOMbXEHNA"

PeweHne 3agay no teme "3akoHbl
HeloToHa. Cuna ynpyroctu. Cuna
TpeHua"

Cuna TAXeCTM 1 3aKOH BCEMUPHOTO
TATOTEHWNA. Y CKOpPEeHWe CBOOGOLHOIO



najeHus

Y pOK-KOH(epeHUNs " OBUXKEHNE Ten
BOKPYT rpaBUTALMOHHOIO LeHTpa 1 1
(ConHeuHas cuctema). ManakTukn"

PeweHne 3agay no teme "Cuna
bubnuoteka LLOK

TAXECTU M"3aK0H BCEMUPHOTO ! https://m.edsoo.ru/ff0af5f8
TArOTEeHUA

[MepBad KoCcMMYEeCKasa CKOPOCTh. 1 Bubnnoteka LLOK
HeBecoMOCTb ¥ neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuasbHOR" TOUKMN.

A6CONMOTHO TBEPAOE TENO. 1 Bubnnoteka LLIOK

PaBHOBecue TBEpLOro Tena c https://m.edsoo.ru/ff0afe36

vy

3aKpeniéHHoM" OCbio BpaLleHns

MOMeHT cunbl. LLeHTp TsHKecTu 1
PeweHwne 3agay no teme "MOMEHT 1 bubnuoteka LLOK
cunbl. LIeHTp TaxkecTn" https://m.edsoo.ru/ff0b02b4

MoAroToBKa K KOHTPOJIbHOM paboTe no
TeMe "MexaHun4yeckoe ABuXKeHMe. 1
B3anmogeiicteume ten"

bubnuoteka LLOK
https://m.edsoo.ru/ff0b0408

KoHTposibHas paboTa no teme
"MexaHn4yeckoe ABMXeHue. 1 1
Bsanmogeiicteume ten"

bubnuoteka LLOK
https://m.edsoo.ru/ffOb06ec

mnynbc Tena. Mmnynsc cunbl. 3aKoH
COXpaHeHus nMnynbca. Ynpyroe un 1
Heynpyroe B3avMojencTsme

bubnuoteka LLOK
https://m.edsoo.ru/ffOb07fa

PewweHune 3aga4 no teme "3akoH bubnuoteka LLOK
coxpaHeHusa nmnynsca" https://m.edsoo.ru/ff0b096c

YPpOK-KOH(epeHuua "PeakTMBHOE 1 1


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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35

36

37

38

39

40

41

42

43

44

45

LABUXeHWe B nNpupoje 1 TexHuke"
MexaHunyeckas paboTa U MOLLHOCTb

PaboTa Cu/bl TSXKECTU, CUNbI
yNpyrocTu U Cubl TPEHUA

NabopartopHaa paboTta «OnpegeneHue
paboTbl CUbI TPEHUA MU
paBHOMEPHOM ABVXXEHUMN Tena no
rOPM30HTaNbHON NOBEPXHOCTU»
CB#3b 3Heprumn n paboTsl.
lMoTeHUManbHaa aHeprus
KnHeTtnyeckasa aHeprusa. Teopema o
KWHETUYeCKOW aHepruu

3aKOH COXpaHeHWs 3Heprum B
MexaHuKe

NabopartopHasn pabota «M3yyeHune
3aKOHa COXPaHEHUs 3Heprum»
KonebatenbHoe ABMKEHME W €ro
XapaKTepUCTUKN

3aTtyxarolme KonebaHus.
BbIHY»XAeHHble KonebaHns. Pe3oHaHC

MaTteMaTu4ecKuin 1 NPy>XUHHbIA
MasTHUKM

Ypok-uccnegoBaHme «3aBUCUMOCTb
nepunoga KonebaHnn oT XXeCTKOCTM
MPY>XWHbI N MacCbl rpy3a»
MMpeBpaLeHne aHeprun npu
MeXaHWYecKnx KonebaHuax

bubnuoteka LLOK
https://m.edsoo.m/ffOb0a84

bubnuoteka LLOK
https://m.edsoo.m/ffOb0db8

bubnuoteka LLOK
https://m.edsoo.m/ff0b0c32

bubnuoteka LLOK
https://m.edsoo.m/ffOb 12fe

bubnuoteka LLOK
https://m.edsoo.m/ff0b1858

bubnuoteka LLOK
https://m.edsoo.ru/ff0b20f0

bubnuoteka LLOK
https://m.edsoo.ru/ffOb197a


https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

47

48

49

50

ol

52

53

o4

95

Nab6opartopHas pabota «OnpegeneHne
4yacToTbl U Nepuopa KonebaHui
NPYXWHHOTO MasATHUKa»
NabopatopHaa paboTa «lMpoBepka
He3aBMCMMOCTY nepuoga KonebaHuin
rpysa, NOABELEHHOI0 K HATH, OT
macchbl rpysa»

MexaHn4yeckue BoMHbl. CBOICTBA
MeXaHN4ecKunx BOsH. MpoaonbHbIe 1
nonepeyHble BO/HbI

YPpoK-KoH(DepeHuma "MexaHunyeckue
BOJIHbI B TBEPAOM TENE.
CelicMnyecKue BOJHbI"

3BYK. PacnpocTpaHeHue n oTpaxeHue
3ByKa

Ypok-uccnegosaHue "HabnwopgeHue
3aBUCMMOCTM BbICOTbI 3BYKa OT
4yacToTbl"

FPOMKOCTb 3BYKa W BbICOTA TOHA.
AKYCTNYECKUNIA pe30HaHC

Y PpoK-KOH(epeHLma "YnbTpasByK u
MH(pPa3ByK B Npupoae 1 TexHuke"

MoAroToBKa K KOHTPO/IbHON paboTe no

Teme "3aKOHbl COXpaHeHus.
MexaHn4yeckune KonebaHus n BOMHbI™
KoHTponbHasa paboTa no teme

"3aKoHbl coxpaHeHus. MexaHu4yeckue
KonebaHua 1 BOMHbI"

bubnuoteka LLOK
https://m.edsoo.ru/ffOb laec

bubnuoteka LLOK
https://m.edsoo.ru/ffOb197a

bubnuoteka LLOK
https://m.edsoo.ru/ffOb21fe

bubnuoteka LLOK
https://m.edsoo.ru/ff0b23ca

bubnuoteka LLOK
https://m.edsoo.ru/ff0b25f0


https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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ONIeKTpOMarHUTHOE noJe.
ONeKTPOMarHUTHbIE BOJHbI
CBOWCTBa 31€KTPOMArHUTHbIX BOJH
YPpokK-KoHpepeHuma “LLkana
3N1eKTPOMarHUTHbIX BOJIH.
Mcnonb3oBaHWe 3N1eKTPOMarHUTHbIX
BOJIH A1 COTOBOW cBA3M"

Ypok-uccnegosaHue "M3yuyerHue
CBOWCTB 3N1€KTPOMAarHUTHbIX BOJH C
MOMOLLLbD MOBUABLHOIO TenedoHa"

PelleHMe 3afa4 Ha onpejeneHune
4ACTOTbl W A/INHbI 3/1EKTPOMArHUTHOIA
BOJHbl

JfieKTpoMarHMTHasa npupoga ceeta.
CKopocTb cBeTa. BonHOBbIE CBONCTBA
cBseTa

NcTouHukn ceeta. MpsaMonnHeinHoe
pacrnpocTpaHeHue ceeta. 3aTMeHuA
ConHua v JlyHbl

3aKOH oTpa)keHUs cBeTa. 3epkKana.
PeweHwne 3agay Ha NnpuMeHeHne
3aKOHa OTpaXKeHusa cBeTa
MpenomneHne ceeta. 3aKoH
npenoMeHuns ceeta

MonHoe BHyTPeHHee OTpPaKeHWe CBeTa.
Mcnonb3oBaHWe NOHOTO BHYTPEHHEro
OTpaXKeHWsi B ONTUYECKNX CBETOBOAAX

NabopartopHasa paboTa "NccnefosaHue

bubnuoteka LLOK
https://m.edsoo.ru/ffOb2abe

bubnuoteka LLOK
https://m.edsoo.ru/ffOb2fe6

bubnuoteka LLOK
https://m.edsoo.ru/ff0b2c6c

bubnuoteka LLOK
https://m.edsoo.ru/ff0b31d0

bubnuoteka LLOK
https://m.edsoo.ru/ff0b3658

bubnuoteka LLOK
https://m.edsoo.ru/ff0b38c4

bubnuoteka LLOK
https://m.edsoo.ru/ffOb3aea

bubnuoteka LLOK
https://m.edsoo.ru/ff0b3c5c


https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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72

73

74

75

3aBMCUMOCTU Yrna npenomaeHuns
CBETOBOrO flyya OT yria nafjeHusa Ha
rpaHuue "Bo3gyx-crtekno™"

Y pok-KoHpepeHuusa "cnonb3oBaHue
MOJTHOTO BHYTPEHHEr0 OTPaXeHus:
CBeTOBO/bl, ONTMKOBOJ/IOKOHHAaA CBA3bL"

NTnH3bl. OnTuyeckas cuia NnMH3bI

MocTpoeHne n306paxKeHnii B NNH3ax

NabopatopHaa pabota "OnpegeneHue
(hOKYCHOI0 paccTOSAHMA N ONTUYECKON
cunbl cobupatoLein NUH3bI"

Y poK-KOHpepeHUuusa "OnTuyeckune
NMH30BbIEe NpM6OpPHI"

na3 Kak onTuyeckas cuctema. 3peHue

Ypok-KoHpepeHumna " OedekThbl
3peHund. Kak coxpaHuTb 3peHune”
Pa3noxeHue 6e10ro ceeta B CNEKTP.
OnbITbl HetOTOHA. CoXXeHue
CreKTpanbHbIX LBeTOB. Aucnepcus
cBeTa

NabopatopHaa pabota "OnbITbl MO
pPa3NoXeHUo 6e10ro ceeta B CNEKTP K
BOCMPUATUIO LIBETA NPeAMETOB MPU UX
HabM01eHNN Yepe3 LIBETOBbIE
huabTpbI"

bubnuoteka LLOK
https://m.edsoo.ru/ffOb3f2c
bubnuoteka LLOK
https://m.edsoo.ru/ffOb444a

bubnuoteka LLOK
https://m.edsoo.ru/ff0b4206

bubnuoteka LLOK
https://m.edsoo.ru/ffOcOa7e

bubnuoteka LLOK
https://m.edsoo.ru/ff0b4684

bubnuoteka LLOK
https://m.edsoo.ru/ffOc0f4c

bubnuoteka LLOK
https://m.edsoo.ru/ff0cOe2a


https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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YpoK-npakTukym "BonHOBbIE
CBOWCTBa CcBeTa: gucnepcus,
NHTepdepeHUnsa n gugpakymns”
OnbITbl Pe3epopfa n nnaHeTapHas
Mogfesnb aTtoma

Moctynatel bopa. Mogens atoma bopa
VicnyckaHue n nornoiweHne ceeta
aToMoM. KBaHTbl. JIuHenyaTble
CNEKTPbI

Ypok-npakTukym "HabnwoaeHune
CMeKTPOB ncnyckaHus"

PafnoaKTUBHOCTb N eé BuAbI

CTpoeHune aTomHOro agpa. HyknoHHas
Mojesb

PafgnoakTUBHbIE NpPeBpaLLeHus.
M3oTonsl

PeweHwne 3agay no teme:
"PafnoakTuBHble npespaLleHns”
Mepnog nonypacnaga
YPpoK-KoH({epeHumMa "PagnoaKTUBHbIe
N3NyyYeHUs B NpUpoae, MeauLmHe,
TEXHUKe"

AnepHble peakuumn. 3aKoHbI
COXpaHeHus 3apsA0BOro U MaccoBoro
umcen

OHeprua cBa3n aTomHbIX agep. CeA3sb
MaccCbl 1 3HEpPTrum

bubnuoteka LLOK
https://m.edsoo.m/ffOc 12a8

bubnuoteka LLOK
https://m.edsoo.m/ff0c144c

bubnuoteka LLOK
https://m.edsoo.m/ffOc 1550

bubnuoteka LLOK
https://m.edsoo.ru/ff0c1672

bubnuoteka LLOK
https://m.edsoo.m/ffOc18ac

bubnuoteka LLOK
https://m.edsoo.m/ffOclal4

bubnuoteka LLOK
https://m.edsoo.ru/ffOclb4a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2126

bubnuoteka LLOK
https://m.edsoo.ru/ffOc 1c58

bubnuoteka LLOK
https://m.edsoo.ru/ff0cld7a


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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PelweHne 3agay no teme "ApepHble
peakuun"

Peakuunun cuHTe3a 1 fefieHns agep.
VcTouHuKM aHeprum ConHua v 3B83[
YPpokK-KoH(epeHuma "AnepHas
JHepreTuka. [leincrtemsa
PagMoaKTUBHbIX U3YYEHWI Ha XUBbIE
opraHusmbl"

MoaroToBKa K KOHTPO/bHOI paboTe no

Teme "ONEKTPOMArHUTHOE NoJie.
ONIeKTPOMArHUTHbIE BOJIHBI.
KBaHTOBbIE iBNEHUA"

KoHTposibHasa paboTa no teme
"ONeKTpomMarHMTHOe nore.
DNIeKTPOMarHMUTHbIE BOJIHBI.
KBaHTOBbIE ABMEHNA"

MoBTOpeHue, 0606LLeHME.
NabopaTtopHble paboTbl MO Kypcy
"B3anmogeicTteune Ten"

MoBTopeHune, 0606uieHMe. PeleHne
pacyeTHbIX M KayeCTBEHHbIX 3aday no
Teme "Tennosble npouecchl™

MosTopeHue, 0606l eHNe. PelleHne
pacyeTHbIX M KaYeCTBEHHbIX 3a4ay no
Teme "KM/ TennoBbixX gBuratenein”

MoBTOpeHMe, 0606LLeHNE. PelleHne
pacyeTHbIX M Ka4yeCTBEHHbIX 3a4a4y no
Teme "KI1[ anekTpoycTaHOBOK"

bubnuoteka LLOK
https://rn.edsoo.ru/ff0c1e88

bubnuoteka LLOK
https://m.edsoo.ru/ff0c223e

bubnuoteka LLOK
https://m.edsoo.ru/ff0c245a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2572

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2a22

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2b30


https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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100

101

102

MoBTopeHue, 0606LLeHME.
NabopatopHble paboTbl MO Kypcy
"CBeToBble ABneHns"

MoBTopeHune, 0606LeHne. PaboTa
TeKcTaMK rno teme "3aKOHbI
COXPaHeHns B MexaHuke"

MoBTopeHue, 0606LeHne. PaboTa ¢
TekcTamu no teme "KonebaHunsa n
BOJIHbI"

MoBTOpeHune, 0606LILeHMe. PaboTa ¢
TeKcTamu no Teme "CBeTOBbIE
aBneHns"

MoBTOpeHue, 0606w eHne. PaboTa ¢
TekcTaMmu no teme "KeaHToBas u
AfepHas gpuanka"

OBLWEE KOJIMYECTBO YACOB 10
MPOrPAMME

102

27

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2c52

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2d6a

bubnuoteka LLOK
https://m.edsoo.ru/ff0c2e82

bubnuoteka LLOK
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOONYECKOE OBECINMEYEHWVME OBEPA3OBATEJ/IBHOI O
MPOLIECCA

OBA3ATE/IbHbIE YYEBEHBIE MATEPVAJbI ANA YUHEHUNKA

» ®dun3mnka, 7 knacc/ MepblilwKuH A.B., O6LEeCTBO C OrpaHNYEHHON OTBETCTBEHHOCTbIO
«130aTeNnbCTBO «IK3aMeH»

» dusmka, 8 knacc/ MepbiwKnH A.B., O6LECTBO C OrpaHNUYEeHHO OTBETCTBEHHOCTLHO
«QPO®A»; AKLMOHEPHOE 00LLECTBO «l3aaTenbCTBO «[MpoCBeLLeHne»

» ®dusnka, 9 knacc/ MepblWKUH A.B., F'yTHUK E.M., O6LeCcTBO C OrpaHNYeHHOM
OTBETCTBEHHOCTHIO «APO®DA»; AKLMOHEPHOEe 06LEeCTBO «34aTenbCTBO
«[pocBeLLeHme»

METOONYECKWME MATEPUWANDLI ANTA YUNTENA

7 KNACC

1.Paboyas nporpamma.

2. MporpamMmmbl OCHOBHOr0 06Lero obpasoBaHus. dusmka. 7 - 9 Knaccol
(aBTOpbI:A.B.MepbIWwKnH, H.B. ®unoHosuy, E.M. NyTHUK).

3. Paboyas nporpamma no ¢mauke. 7 knacc/ Coct. T.H. CeprueHko. - M.: BAKO,
2014, B COOTBETCTBMM C BblOpPaHHbLIM YYEOHUKOM:

4. MepbiwkH A.B. ®usmka. 7 knacc. YU4ebHuK ans 06L,eobpa3oBaTe/ibHbIX
yupexaeHuii . M.:[poda. 2011

5. Nykawmk B.N. C60pHUK BONPOCOB ¥ 3a4a4 no gusnke. 7-9 kn. - M.: MpocBeLyeHme,
2010. -192c.,

8 KNNACC

1 Paboyas nporpamma. ®usnka. 7 - 9knaccbl: y4ebHO-MeTOANYECKOr0 nocooums
/cocT.TuxoHoBaE.H. - 2-e nsa.,ctepeotun. -M.: Apoa,2013. - 398,(2)

2. MNporpamMmmbl OCHOBHOr0 06Lero obpasosaHus. dusmnka. 7 - 9 Knaccel
(aBTopbl:A.B.TMepbIwKuH, H.B. ®dunoHosny, E.M. IMNyTHUK).

3. Paboyas nporpamma no ¢mauke. 7 knacc/ Coct. T.H. CeprueHko. - M.: BAKO,
2014, B COOTBETCTBUU C

BblOPaHHbIM YY4EOHNKOM:

4. MepbiwkH A.B. ®usmka. 7 knacc. YU4ebHUK A1 06L,e06pa3oBaTe/ibHbIX
yupexaeHuii . M.:[poda. 2011

5. Jlykawuk B.N. C60pHUK BONPOCOB M 3a4a4 no uanke. 7-9 k1. - M.: TpocBeLLeHNe,
2010. -192c.

6. Kupuk /1.A. ®un3nka - 7. Pa3HOypOBHEBbLIE CAMOCTOATE/IbHbIE U KOHTPO/bHbIE
paboThbl. -5-e n3gaHue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JTabopaTopHble paboTbl. KOHTPONbHbIE 3a4aHUS. -
Capartos:/lnueit, 2014.

8. «KOHTpOnbHO-M3MepuTeNnbHble MaTepuansl. Pusnka. 7 knacc/Coct. H.. 3opuH. -
2-e u3f.,nepepad. - M.:BAKO, 2013.

9. MapoH A.E. du3nka. 7 Knacc: y4ebHo-meToanyeckoe nocobme/ A.E. MapoH.- M.:
Apoda, 2011.- 123c.:

10.A.B. MepbIWwKnH dusnka-8kn 2017 M. Apoda

11.H.B. ®unoHosny MeTtognyveckoe nocobue 2015 M. poda

12.A.E. MapoH, E.A. MapoH CamocToATeNNbHbIE M KOHTPO/IbHbIE PaboTbl-8 Knacc 2017
M. Apoda

13.B.B. LWaxmaTtosa ,O.P. LLedgep AunarHoctnyeckne pabotbl -8 knacc 2016 M. Apoda



14.A.E. MapoH, E.A. MapoH, C.B. Mo3solickuin C6opHMK Bonpocos 1 3agay 2015 M.
Ap°pa

9 KNNACC

1 Pabouas nporpamma. ®dusnka. 7 - 9knaccbl: y4ebHO-MeTOANYECKOr0 nocooms
/cocT.TuxoHoBaE.H. - 2-e nsa.,ctepeotun. -M.: Apoa,2013. - 398,(2)

2. MNporpamMmmbl OCHOBHOr0 06Lero obpasosaHus. ®usmnka. 7 - 9 Knacchl
(aBTOpbI:A.B.MepbIWwKnH, H.B. ®unoHosuy, E.M. NyTHUK).

3. Paboyas nporpamma no ¢m3auke. 7 knacc/ Coct. T.H. Cepruenko. - M.: BAKO,
2014, B COOTBETCTBUU C BblOPaHHbLIM YYEOHUKOM:

4. MepblWwKH A.B. ®dusmka. 7 Knacc. Y4ebHUK A4 06LieobpazoBaTesibHbIX
yupexaeHuii . M.:[poda. 2011

5. Jlykawuk B.A. C60pHUK BONPOCOB M 3a4a4y no uanke. 7-9 k. - M.: TpocBeLLeHNe,
2010. -192c.

6. Knpuk J1.A. ®unsumka - 7. Pa3HOYpOBHEBbIE CaMOCTOATE/IbHbIE U KOHTPO/IbHbIE
paboTbl. -5-e nsgaHue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3suka. 7 knacc. JTabopaTopHble paboTbl. KOHTPONbHbIE 3a4aHUS. -
CapaToB:/lnyeit, 2014.

8. «KOHTPONbHO-N3MepuTENbHbIE MaTepuanbl. Pusnka. 7 knacc/Coct. H.. 3opuH. -
2-e n3f.,nepepab. - M.:.BAKO, 2013.

9. MapoH A.E. ®usmka. 7 knacc: yuyebHo-meTogmyeckoe nocobme/ A.E. MapoH.- M.:
[poda, 2011.- 123c.:

KOHTpO/bHbIE M CaMOCTOATENIbHbIE PaboThl N0 n3mnKe. 9 Knacc: K y4ebHuKy A.B.
MepbiwKnHa, E.M. TyTHUK «®Punsmka 9 knace» / O.N. T'pomuesa. - M.: M3gaTenscTBO
«3JK3ameH», 2014.

TecTbl N0 hu3nke. 9 Knacc: K y4yebHuKy A.B. TMepbiwknHa, E.M. IN'YyTHUK «Dun3nka

9 knace» / O.WN. 'pomueBa. - M.: N3gaTensCcTBo «3IK3ameH», 2010,

Pusmka. 9 knacc. TemaTnyeckme TeCTOBbIE 3aflaHna Ana noarotosku K MMA. / aBr.-
cocT.: M.B. boligeHko, O.H. MupowkuHa. - fApocnaens: OO0 «AKafeMuns pasBUTUN,
2014.

LNPPOBbIE OEPA3OBATEJ/IbHbBIE PECYPCbl N PECYPCbl CETU
MHTEPHET

7 KNACC

. bnbnnoteka - BCE no npeamety «Pusnkax». - Pexxmm goctyna:
http://www.proshkolu.ru

2. BugeoonbiTbl Ha ypokax. - Pexxum goctyna: http://fizika-class.narod.ru

3. EamHas konnekuma undposbix 06pa3oBaTe/ibHbIX PeCypCcoB. - Pexum goctyna:
http://school- collection.edu.ru

4. NHTepecHble MaTepuasbl K ypokam (M3nKKN Mo Temam; TeCTbl N0 TEMaM; HarnsiHble
nocobus K ypokam. - Pexxum poctyna: http://class-fizika.narod.ru

5. Linthposble o0bpasoBaTefibHble pecypcbl. - Pexxum goctyna: http://www.openclass.ru
6. DNeKTPOHHbIe yYebHUKMN Mo (hr3nKe. - Pexxum goctyna: http://www.fizika.ru

8 KJTACC

1 bnubnunoteka - BCE no npeameTy «Pusnkar». - Pexxum goctyna:
http://www.proshkolu.ru

2. BupeoonbITbl Ha ypokax. - Pexum goctyna: http://fizika-class.narod.ru

3. EamHas konnekuma ungposbix 06pa3oBaTe/ibHbIX PeCypCcoB. - Pexum goctyna:
http://school- collection.edu.ru
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4. N'HTepecHble MaTepuasibl K ypoKam (M3NKK Mo Temam; TECTbl N0 TeMaM; HarfaiHble
nocobus K ypokam. - Pexxum goctyna: http://class-fizika.narod.ru

5. Linthposble 06pasoBaTefibHble pecypcbl. - Pexxum goctyna: http://www.openclass.ru
6. DNeKTPOHHbIe YyUYebHUKMN Mo (Pr3nKe. - Pexxum goctyna: http://www.fizika.ru

9 KJTIACC

1 BugeoonbITbl Ha Ypokax. - Pexxum goctyna: http:/fizika-class.narod.ru

2. EguHan konnekums LmgpoBbiX 06pa3oBaTe/ibHbIX PeCYpCoB. - Pexum focTyna:
http://school- collection.edu.ru

3. iHTepecHble mMaTepranbl K ypokKam (pU3nKu no Temam; TeCTbl N0 TemMaM; HarnsgHble
nocobus K ypokam. - Pexum goctyna: http://class-fizika.narod.ru

4. Undposble obpasoBaTte/ibHble pecypcbl. - Pexxum goctyna: http://www.openclass.ru
5. DNneKTpoHHbIe y4ebHUKMN Mo (pu3nKe. - Pexxum goctyna: http://www.fizika.ru
6.AnctaHumoHHas wkona Ne368 http://moodle.dist-368.ru/ OTKpbITbIN Knacc. CeTeBoe
obpasoBartenibHOe coobulecTBo. http://www.openclass.ru/node/109715

7. EovMHas Konnekuma ungposbix 06pasoBaTe/ibHbIX Pecypcos.
http://schoolcollection.edu.ru/catalog/

8. defepanbHbIN LEHTP MHGOPMALIMOHHO-06pa30BaTelbHbIX PECYPCOB.
http://lwww.fdor.edu.ru/

9. MIHTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. MazeTa «1 ceHTAOPA» MaTepuanbl No gusmnke. http://archive.lseptember.ru/fiz

11. AHMauumn usnyecknx o6wvekToB. http://physics.nad.ru/

12. XXnBas m3nka: obyyarowias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. dusumka.ra. http://www.fizika.ru/
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