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NMOACHUNTEJIbHAA SATTMCKA

Mporpamma Mo (M3NKe Ha YPOBHE OCHOBHOro 06uero o6pa3oBaHUA
COCTaB/leHa Ha OCHOBe MOJIOXKEeHWIN N TPeboBaHUA K pe3y/ibTaTaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTe/lbHOM MNPOrpammbl, MPeACTaB/IEHHbIX B
®dIrOC 000, a TakxKe ¢ y4&TOM (heiepasibHON paboyein Nporpammbl BOCNUTAHNA U
KoHuenuun npenogasaHns y4ebHoro npegmera «Pusmnka».

CofepxaHve nporpaMmbl MO (PM3MKe HanpaeleHO Ha (opMUpoBaHUe
€CTECTBEHHOHAYYHON rpaMOTHOCTM OOYyYatoWUXC M OpraHu3auuilo n3yyeHus
(hM3MKN Ha [eATeNbHOCTHOW OCHOBe. B mnporpamme Mo (OM3MKe Y4uTbIBAKOTCH
BO3MOXKHOCTM Y4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 k
NNaHMpPyeMbIM IMYHOCTHBIM U MeTarnpeaMeTHbIM pe3ysibTataM 06yUeHUs, a TakKe
MeXrpeLMeTHbIe CBA3M eCTECTBEHHOHAYYHbIX YYebHbIX NPeAMEeTOB Ha YpPOBHe
OCHOBHOI0 06LLEero 06pa3oBaHus.

Mporpamma no (Pu3nke ycTaHaB/IMBAET pacnpejeneHne y4ebHOro Matepuana
no rogam obyyeHus (Mo Knaccam), npegsiaraet NPUMepPHYO NMocsefoBaTe/lbHOCTb
M3y4YeHUsi TeM, OCHOBAHHYH Ha /IOTMKe PasBUTUS MPELAMETHOr0 COAEPXKaHWs U
YU€Te BO3PaCTHbIX 0COGEHHOCTEN 00YyYatoLLMXCA.

Mporpamma no (m3mke paspaboTaHa C LENbH OKasaHUA METOAMYECKOM
MOMOLLM YYMTENIO B CO3[aHNKN paboyeil MporpaMmmbl Nno y4ebHOMY npeamerty.

Pun3mka ABNAETCA CUCTEMOOOPA3YIOLNM [/15 eCTECTBEHHOHAYYHbIX YUYeOHbIX
NpeaMeToB, MOCKONbKY (U3NYECKMe 3aKOHbl JieXXaT B OCHOBE MPOLIECCOB U
SIBNEHUN, W3YyYaeMbIX XWUMWEWH, OUONOrMeiRn, acTPpoOHOMMEN W (PU3NYECKOMN
reorpagmein, BHOCUT BKMaL B  €CTECTBEHHOHAy4HYH)  KapTUHY  MUpa,
npeaocTaBnsieT Havbonee ACHble 00pasubl MPUMEHEHUS Hay4yHOro MeToja
MO3HaHWA, TO eCTb CNOCo6a NoNYYEHUS JOCTOBEPHbIX 3HAHWIA O MUPE.

OpfHa m3 rnaBHbIX 3ada4y (PU3NYECKOro o6pa3oBaHMsA B CTPYKType 006Lero
06pa3oBaHNA COCTOUT B (POPMUPOBAHUM ECTECTBEHHOHAYYHOW rPaMOTHOCTU W
NHTepeca K HayKe y 00yyatoLLnXCS.

N3yyeHre uM3MKM Ha 6a30BOM YpPOBHe rpefnonaraeT OBMafeHue
CefytoWwmnmMy  KOMMNETEHTHOCTAMW, XapaKTepU3YHOLWMMN  eCTECTBEHHOHAYYHYIO
rpaMoTHOCTb:

Hay4HO OOBACHATb ABNEHUS;

OLeHMBATb M NOHMMAaTb 0COGEHHOCTM Hay4YHOr0 UCCNe0BaHWS;
WHTEPNpPeTMpoBaTb  fAaHHble M WCNOMb30BaTb  Hay4Hble
[0Ka3aTenibCTBa AN15 MoJlyYeHUs BbIBOLOB.

Llenn wn3yyeHMs (U3NKM Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHNA
onpefeneHbl B KoHuenuuu npenofaBaHna yyebHoro npeameta «®Pusmka» B
obpasoBaTefibHbIX opraHm3aumsax Poccuidickon  defepaumun,  peanmnsyowmnx
OCHOBHble  06Lle06pa3oBaTe/ibHble  MPOrpamMmmbl,  YTBEPXKAEHHON  peLleHrem



Konnernn MuHuctepcTBa npocseLleHnst Poccuninickon degepaumm (NpoTokon ot 3
nekabps 2019 r. Ne MK4BH).
Llenin nsyyeHna mUsmku:
npuobpeTeHNe unHTepeca W CTPEMSIEHUA O0OYyYatoWUXCs K HayyHOMY
N3YYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYa/lbHbIX WU TBOPYECKUX
CMocobHoCTe;
pasBuUTME NPeACcTaB/eHNA 0 HAy4YHOM MeTOZe MO3HaHUA 1 (DOPMMPOBaHME
NCCNef0BaTelbCKOro OTHOLLEHNS K OKPYXXatoLMM SBIEHUAM;
(hopMMpOBaHME Hay4YHOTO0 MUPOBO33PEHUSA Kak pe3yfbTata U3yyeHus
OCHOB CTPOEHUA MaTepun 1 (hyHAAMEHTa/IbHbIX 3aKOHOB (DU3NKMU;
(hopMUpOBaHWe NPeACTaBNeHUA O PO (M3NKWU AN PasBUTUS APYrux
€CTECTBEHHbIX HayK, TEXHUKM N TEXHOSIOMNA;
pasBUTME  MNPeACTaBNeHWA 0  BO3MOXHbIX  chepax  Oyayuiein
NpojeccMoHaIbHON AesATeNIbHOCTK, CBA3aHHON C (PU3NKOW, NOAroTOBKa K
AanbHerwemy 06y4eH 0 B 3TOM Harnpas/IeHUMN.
[OoCTKeHNe 3TUX Leneid nporpammbl N0 (PU3NKE Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHUs 06ecneyrBaeTCa peLleHneM Cneayowmnx 3ajay:
npuobpeTeHne 3HaHWA O [OWCKPETHOM CTPOEHWM  BeLWecTsa, O
MeXaHWYeCKnX, Tera0oBbIX, 3NEKTPUYECKUX, MarHWTHbIX W KBaHTOBbIX
ABNEHUSAX;
NPUOBpEeTEHNE YMEHWNIA OMUCLIBATb U OOBACHATL (PU3NYECKUE ABNEHUSA C
MCNONb30BaHNEM MOSYYEHHBIX 3HAHWA;
OCBOEHMEe METOAOB peLUeHNs MPOCTEMLUMX pPacyéTHbIX 3ajay C
MCNONb30BaHNEM (hn3nyecKnx Mogenen, TBOPYECKMX 7
NMPaKTUKOOPUEHTUPOBaHHbIX 3a/ay;
pasBuUTME YMEHUI Habno4aTe NPUPOLHbLIE ABIEHUS U BbIMOHATL OMbIThI,
nabopatopHble paboTbl M 3KCMEPUMEHTaslbHble  MCCNejoBaHUS  C
MCNONb30BaHNEM U3MEPUTE/IbHbIX NMPUOOPOB;
OCBOeHVe NPMEMOB paboTbl C MH OPMaLMen (HM3NYECKOro COAepXKaHus,
BK/It0OYaA NH(POPMALMIO O COBPEMEHHbIX LOCTMXEHUAX (PU3NKW, aHaIN3 U
KPUTUYECKOe OLIeHVBaHWe MH(hopMaLnu;
3HAKOMCTBO CO chepamu MPOGECCUOHAIbHOW LeATENIbHOCTU, CBA3aHHbIMM
C (DM3MKOW, W COBPEMEHHbLIMW TEXHONIOTMAMM, OCHOBaHHbLIMU Ha
AOCTUDKEHUAX (DU3MYECKOIN HayKMN,
Ha mn3yyeHune ¢m3nku (6a30Bbli1 YPOBEHb) HAa YPOBHE OCHOBHOrO 06LIEro
obpaszoBaHMa 0TBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 Yaca B Hefiento), B 8
Knacce — 68 yacoB (2 yaca B Heflento), B 9 knacce — 102 yaca (3 yaca B Heflento).

Mpeanaraemblii B nporpamMmmMe no n3nKe nepedeHb nabopaTopHbIX PaboT u
OMbITOB HOCUT PEKOMEH/ATENbHbIV XapaKTep, y4nTeNb AenaeT BbI6op NPoBeAeHNS



nabopatopHbIX PaboT K OMbITOB C YYETOM WHAMBMAYa/bHbIX OCOBEHHOCTEMN
0byyaloWmMxcs, Crnmcka aKCrnepuMeHTaNbHbIX 3afaHunii, rnpeanaraeMbiX B pamkax
OCHOBHOIO rocyapCTBeHHOr0 3K3ameHa no (n3mKe.



COLOEP>XAHWVE OBYUYEHWNA
7 KJTACC

Pa3gen 1. ®un3nka v eé posb B NO3HaAHUM OKPY>KaloLLLEero Mupa.

dusnka — Hayka o npupoge. HAsneHUs npupoabl. PUNYECKUe ABNEHUS:
MeXaHMYecKue, TENOBbIE, 3N1eKTPUYECKME, MarHUTHbIE, CBETOBLIE, 3BYKOBbIE.

dun3snyeckne BeMUMHBLL. VI3MepeHne (U3NYECKUX BennuuH. Pusmyeckue
npuoopsl. MorpewiHOCTL N3MepeHNiA. MeXayHapo4Has cucTema eauHuL,

Kak (u3nka ©n [pyrue ecTeCTBEHHble HayKuM M3yyalT npupoay.
EcTecTBEHHOHAYUHbIA MeTOf MO3HaHWA: HabMoAeHWe, MOCTAHOBKA HAy4YHOro
BOMPOCA, BbIABMXEHME TUMOTE3, IKCNEPUMEHT MO MPOBePKe rnrnoTes, 06bACHEHWE
Habnogaemoro ssneHns. OnmcaHne MU3NYeCKNX SBEHMIA C MOMOLLIbIO MOZENEN.

JeMoHCT paymn.

1. MexaHunyeckue, TeNoBble, 3MEKTPUYECKNE, MarHUTHbIe, CBETOBbIE
ABNEHUS.

2. ®usmyeckme npubopbl U Npoueaypa NPAMbIX U3MEPEHWNIA aHAIOTOBbIM U
LMMPOBbLIM NMPUBOPOM.

JlabopaTopHble paboTbl U OMbITHhI.

1. OnpegeneHvie UeHbl fefeHns WKaibl U3MepuTesibHoro nprubopa.

2. VI3mepeHune pacCTOSHUIA.

3. M3mepeHune 06bEMa XNAKOCTM U TBEPAOIo Tena.

4. OnpepgeneHne pasmepoB MasbIX Ten.

5. A3smepeHue Temnepatypbl Npy MOMOLLM XUAKOCTHONO TepMOMETpa W
faTyMKa TeMnepartypbl.

6. [lpoBefieHMe uccnefoBaHMa Mo MNPOBepKe runoTesbl: AaNbHOCTL MOMETa
LUIaprKa, MyLWeHHOro ropu3oHTaIbHO, TeM 60/bLUe, YeM 60/bLUe BbiCOTa
nycka.

Pa3gen 2. NepBoHayaibHbIe CBEAEHNSA O CTPOEHUN BeLLleCTBa.

CTpoeHre BellecTBa: arombl W MOMeKynbl, WX pas3mepbl. OnNbIThl,

[0Ka3blBaloLLMe AUCKPETHOE CTPOEHME BELLECTBA.

[BwkeHne dactuy BellectBa. CBA3b CKOPOCTU [ABWKEHWA 4acTul C
TemnepaTypoil. BpoyHOBCKOe ABWXKeHMe, Anddysusd. Bsammogeincteme vacTul
BeLLleCTBa: NPUTAXKEHWE N OTTaNIKMBaHWe.

ArperaTtHble COCTOSHMS BeLLECTBa: CTPOEHME ra30B, XUAKOCTe U TBEPAbIX
(Kpuctannmyecknx) Ten. B3anMoCBA3b MeXJy CBOMNCTBaMM BELLECTB B PasHbIX
arperaTHbIX COCTOSHMAX M UX aTOMHOMOMEKYNAPHbIM CTpoeHnem. OcobeHHOCTH
arperaTHbIX COCTOSIHWIA BOAbI.

JeMoHCT paymn.

1. HabnogeHne 6poyHOBCKOMO ABVXEHUS.



2. HabntogeHwe gnddpysun.

3. HabniogeHve  ABNeHWWA,  OODBACHAIOWMXCA  MPUTSHDKEHWEM WK
OTTa/IK/BaHMEM YaCTWL, BELLLECTBA.

JlabopaTopHble PaboTbl U OMbITHhI.

1. OueHka [guametpa aroma MeTogOM psgoB  (C MCMO/Ib30BaHUEM
(hoTorpacuin).
2. OnbITbl N0 HAbNHOAEHMIO TEMIOBOI0 PacLLUVPeHS ra3os.
3. OnbITbl N0 06HAPYXXEHWNIO AENCTBUSA CUM MONIEKYNSAPHOTO MPUTHXKEHUS.
Pasgen 3. ABUXeHne 1 B3anMOAencTBmeE Tes.
MexaHnyeckoe [BUXeHne. PaBHOMEpPHOE W HepaBHOMEPHOe [BUXKeHWe.
CkopocTb. CpefiHAs CKOPOCTb MPU HepaBHOMEPHOM [ABVKEHWW. Pacyét nytu u
BPEMEHW [BMKEHWS.
fABneHne MHepummn. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak npuynHa
N3MEHeHMs CKOPOCTW [BW>KeHWA Ten. Macca Kak Mepa WMHEPTHOCTU Tefa.
MnoTtHocTb BellectBa. CBA3b MIIOTHOCTU C KOSIMYECTBOM MOJIEKYN B eAuHULE
06bEMa BeLLeCTBa.
Cuna Kak XapakTepucTuka B3anmmogenctsms Ten. Cuna ynpyroctm M 3akoH
['yka. VI3amepeHne cunbl ¢ NOMOLLLIO ANHAMOMETpPa. HABNEHWE TATOTEHUS N cUna
TAXKecTU. Cna TAKECTU Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWJ1, HanpaB/ieHHbIX MO OAHOW NpsAMOW. PaBHoAenCTBYOWaAsa cun. Cuna TpeHus.
TpeHne CKOMbXEHNA 1 TPeHUe NOKosA. TpeHWe B NPUPOAe U TEXHUKE.
JeMoHCT paumn.
1. HabnwofeHne MexaHMyecKoro ABVXeHNs Tena.
2. Vi3mepeHune CKopoCTn NPAMOSIMHENHOTO ABUXXEHWS.
3. HabntogeHwne ABfeHNA NHepLMN.
4. HabnrogeHvie n3MeHeHMs CKOPOCTU MPU B3aUMOAENCTBUN Te.
5. CpaBHeHWe mMacc Mo B3aMMOJeNCTBUIO Tel.
6. C/I0XKeHWe CWN, HanpaB/eHHbIX MO OAHOW NPSMONA,
JlabopaTopHble paboTbl U OMbITHhI.
1. OnpepfeneHvie CKOPOCTN PaBHOMEPHOMO ABMXXEeHNA (LlaprKa B XUAKOCTH,
MOZENN 3N1eKTPUYECKOro aBTOMOOW/ISA 1 Tak Aanee).

2. OnpepgeneHve cpefHeit CKOPOCTU CKOMbXEHUA BGpycKa WMAnM Lwapuka no
HaK/NOHHOM MI0CKOCTW.

. OnpepeneHne NIOTHOCTU TBEPAOrO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBMCMMOCTb PacTsKeHus (Zeopmauun)
MPY>XXWHbI OT NPUIOXKEHHON CUSTbI.

5. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb CUJIbl TPEHUS CKOJSIbXXEHUSA OT
Beca Te/a 1 xapakTepa CoMnpuKacaroLLMXCs NOBEPXHOCTEN.

Pasgen 4. [laBneHne TBEPAbIX TeN, XXNAKOCTEN 1 rasos.



[aBneHne. Cnocobbl YMeHbLUIEHMS U YBENNYEHUA AaBfieHuns. [laBneHve rasa.
3aBNCMMOCTb faBfieHNs rasa oT 00béma, TemnepaTypbl. [lepefaya [aBneHuUs
TBEPAbIMU Tenamu, >XUAKOCTAMU W rasamu. 3akoH [lackand. [MHeBMaTuyeckue
MalUVHbl. 3aBUCUMOCTb [JaBfIEHUA >KUAKOCTUM OT TyOUHbI. MmapocTaTnyecKuii
napagokc. CoobuaroLmeca cocyapl. M'mapaBnMyeckme mexaHusmbl.

ATmocepa 3emnm 1 aTtmocepHoe AasneHue. MNpuymHbl CyLLLeCTBOBaHUS
BO34YyLUHOW 0060n04kM 3emnn. OnbIT Toppuyenin. M3mepeHne aTMOChepHOro
[aB/IEHNSA. 3aBUCUMOCTb aTMOCHEPHOr0 AaB/IEHNA OT BbICOThI Haf YPOBHEM MOPS.
Mprbopbl 418 N3MepPeHNs aTMOCHEPHOr0 AaB/eHNS.

[leicTBME XMAKOCTU U rasa Ha Norpy>kEHHoe B HWUX Teno. BbiTankmneatoLLas
(apxnmepnosa) cuna. 3akoH Apxumega. MNnasaHue Ten. BosgyxonnasaHue.

JeMoHCT paymn.
3aBMCMMOCTb [aB/eHns rasa oT TemnepaTypbl.

Mepefaya gaBnieHNs XXULKOCTHHO U ra3oM.

CoobuaroLupmecs cocyapl.

"'MapaBnnyeckumin npecc.

[MposiBnieHNe AeCTBMS aTMOCHEPHOrO AaBNeHus.

3aBMCMMOCTb BblITa/IKMBatOLWEn CUbl OT 06bEMA MOrpyXXEHHON 4YacTu
Tefla U NIOTHOCTM XKMAKOCTH.

PaBeHCTBO BbITa/IKMBAIOLLEN CUJbl BECY BbITECHEHHOW XWUAKOCTU.

8. YCNoBue nnasBaHWA Ten: MnyaBaHWe WAn Norpy>keHne Ten B 3aBUCMMOCTU
OT COOTHOLLIEHWA NIOTHOCTEN TeNa U XXUAKOCTH.

JlabopaTopHble paboTbl U OMbITHhI.

1. VccnegoBaHve 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMa NOrpy>XXEHHOW B
YXNLKOCTb YacTu Tena.

2. OnpepgeneHve  BblTA/IKMBAKOWEN  CUMbI,  [JENCTBYHOLLEA Ha  Teno,
MOrpy>XéHHOE B XXNAKOCTb.

3. [NpoBepKa He3aBMCUMOCTW BbITa/IKMBAIOLLEV CUSTbI, AEACTBYIOLLE Ha TeNo
B XXMAKOCTU, OT Macchl Tena.

4. OnbITbl, [AEMOHCTPUPYIOLLME 3aBMCUMOCTb  BbITA/IKMBAOLWLEN  CUNbl,
NENCTBYIOLLE HA TeNo B >XUAKOCTM, OT OO6bEMa MOrpy>XEHHOW B
YXWAKOCTb YacTu Tesia U OT NJIOTHOCTU XXNAKOCTW.

5. KOHCTpyMpoBaHMe apeomMeTpa WM  KOHCTPYMPOBaHWE /104K U
ornpegeneHne eé rpy3onogbEMHOCTU.

Pasgen 5. Pabota 1 MOLWHOCTb. QHeprus.

MexaHnyeckas paboTta. MOLLHOCTb.

MMpocTble MexaHW3Mbl: pblyar, 610K, HaKIOHHAasA MIOCKOCTb. [1pasuno

paBHOBecus pblyara. [pyvMeHeHVe npaBuia paBHOBECUA pblyara K 60Ky,
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«30/10T0e npaBuno» MexaHuku. K14 npocTbix MexaHu3moB. [1pocTble
MeXaHu3Mbl B ObITY U TEXHUKE.

MexaHunyeckaa 3Heprua. KunHeTuyeckas W NOTEHUMaIbHAA 3HEprus.
MpeBpaLyeHre 04HOro BUAa MeXaHUYeCKO 3HEPrv B ApYroi. 3akoH COXpaHeHus
3HEpPrum B MexaHuKe.

JeMoHCT paymn.

1. [MpuMepbl NPOCTbIX MeXaHU3MOB.

JlabopaTopHble paboThbl U OMbITHhI.

1. OnpegeneHvie paboTbl CUbI TPEHNUA NPU PABHOMEPHOM [BUXXEHUU Tena

MO ropM30HTa/IbHOW NOBEPXHOCTMU.

2. ViccnefoBaHwve YCNOBWIA paBHOBECKSA pblyara.

3. W3mepeHmne K1, HaKMOHHOW NIOCKOCTW.

4. V13ydyeHune 3aKOHa COXpaHeHUs MeXaHUYeCKOW SHePrun.

8 K/1ACC

Pa3gen 6. TensioBble ABNEHUS.

OCHOBHble MOMOXEHUS  MOJIEKY/IAPHO-KMHETUYECKOW TEopun  CTPOEHUSA
BelllecTBa. Macca M pa3mepbl atoMoB U Monekyn. OnbITbl, NOATBEPXAAlOLLME
OCHOBHbI€ MOJIOXKEHUA MOEKYNAPHOKNHETUYECKO TEOPUN.

Mogenu TBEPLOro, >MAKOrO W rasoobpasHOro COCTOSHWIA BeLlecTBa.
Kpuctannnyeckve n amopHole Tena. O6bACHEHME CBOMCTB ras3oB, XXWUAKOCTEN U
TBEPALIX Ten Ha OCHOBE MOMIOXKEHUA MONEKYNAPHO-KMHETUYECKON Teopun.
CMaumBaHune N KanunnapHble ABNeHnA. TennoBoe pacLUMpPeHne 1 CxKaTue,

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbLIO TEM/I0BOI0 [BWXKEHUA
yactuy. BHyTpeHHsAs 3Heprus. Crocobbl W3MEHEHUS BHYTPEHHEW 3HEepruu:
Tenaonepefaya 7 coBepLUeHne paboTbl. Buabl Tensionepesayu:
TEenI0NpPoBOAHOCTL, KOHBEKLNSA, U3NTyYeHMe.

KonnyectBo Tennotbl. YfenbHas Tenj0éMKOCTb BellecTBa. TensioobmeH U
TEN/J0OBOe paBHOBeCcMe. YpaBHeHVe TennoBoro 6GanaHca. [naBneHve w
OTBepfeBaHNe KPUCTUIMYECKUX BELLeCTB. YJenbHas TennoTa MiaBieHus.
Mapoobpas3oBaHve M KoHAeHcaumsa. WcnapeHue. KuneHuwe. YpaenbHad TensoTa
napoobpasoBaHusA. 3aBMCUMOCTb TeMMNepaTypbl KWUMEHWs OT aTMOCHEPHOro
[aBNeHns.

BnaxxHocTb Bo3ayxa.

OHeprua Tonavea. Y enbHaa TennoTta cropaHuns.

MpuHUMNbl paboTbl TennosbiX Aurateneir K[, TensoBoro pasurartens.
Tennosble ABUraTeNin 1 3aLimTa OKpY>KatoLLen cpespl.

3aKOH COxXpaHeHNs 1 NpeBpaLleHns 3Heprum B TEMI0BLIX NPOLEccax.

JeMoHCT paumn.

1. HabnogeHne 6poyHOBCKOMO ABMKEHUS.
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HabnogeHne anddysun.

HabntoaeHne SBNEHNIN CMaYMBaHNA U KarnUANAPHbIX SBEHWIA.
HabnofeHne TenioBoro pacLuvpeHns Ten.

3mMeHeHVe [aBneHus rasa npyv M3MeHeHUM 06bEMA M HarpeBaHUM Wu
OXJTKAEHUN.

MpaBrna n3MepeHns TeMnepaTypbl.

Buabl Tennonepefayn.

OxnaxzeHvie Npu coBepLLEHNN paboThbl.

HarpeBaHue npy coBepLueHnn paboTbl BHELLUHUMYW CUNaMMK.

. CpaBHeHMe TennoéMKOCTEN pa3NYHbIX BELLECTB.

. HabnogeHme KmuneHus.

. HabntoieHne nNocTosHCTBa TemmepaTypbl MPK MaaBleHNN.
13.

Mogenu TennoBbIX ABUraTeneil.

JlabopaTopHble paboThbl U OMbITHhI.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPY)KEHWNIO AENCTBUA CU MOJIEKY/IIPHOTO NMPUTSXKEHUS,
OnbITbl MO BbIpaLMBaHNIO KPUCTA/INIOB NMOBaPEHHO COMIM UK caxapa.
OnbITbl MO0 HabMOAEHUIO TEMJIOBOrO PacLUMPEHUs rasoB, XXUAKOCTEW u
TBEPAbIX Te.

OnpeneneHvie gaeneHns Bo3ayxa B 6asioHe Wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb [aBNeHWs BO3fyxa OT ero
06bEMA N HarpeBaHUA NN OXNaXKAEHWS.

MpoBepKa rmnoTesbl IMHEHOW 3aBUCUMOCTU [JIMHBbI CTOBMKA YXUAKOCTY
B TEPMOMETPUYECKONW TPYOKe OT TemmnepaTypbl.

HabniofeHne un3MeHeHVs BHYTPEHHE 3Hepruv Tena B pe3y/fbTare
Tensonepefayn 1 paboTbl BHELLIHUX CUJT.

VccnepnoBaHve BfeHUA TensjioobmeHa MpU CMELUVMBAaHUKM XOMOAHON U
ropsiyei Bofpl.

OnpefeneHne  KOAMYecTBa  TEMJIOTbl,  MOJSlYYEHHOro  BOAOWM  Mpw
Tens006MeHe C HarpeTbiM MeTa/IIMYECKUM LUTIMHAPOM.

OnpepeneHve yaenbHOM TeNI0EMKOCTI BELLLECTBa.

WccnepnoBaHue npoLiecca ncnapeHus.

OnpefeneHne 0THOCUTENBHOW BNaXKHOCTM BO34yXa.

OnpefeneHve yaenbHON TENIOTbI NIABAEHUA NbAa.

Pasgen 7. 9neKTpnyeckKmne u MarHUTHbIe ABJIEHUA.

AnekTpuzauma Ten. [lBa pofa 3NeKTPUYeCKUX 3apsaoB. BsavmopgencTsue
3apshkKeHHbIX Tenl. 3akoH KynoHa  (3aBMCUMMOCTb  CW/bl - B3aMMOENCTBUA
3aPSXKEHHBIX T/ OT BE/IMUYUHDBI 3aPAL0B M PACCTOAHUA MeXAy Tenamu).

QnekTpuyeckoe nose. HanpsKEHHOCTb 3MeKTpUYeckoro nond. [puHumn
Cynepro3nLmn aNeKTPUYECKUX Noneit (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyeckmx 3apsfoB. SNEeMeHTapHbIN 3/1EKTPUYECKUIA 3apsg.
CtpoeHne atoma. [1pOBOAHUKM U ONINEKTPUKW. 3aKOH  COXPaHeHus
3N1EeKTPUYECKOTO 3apasa.

JNEKTPUYECKMIA TOK. YCMOBUSA CYLLECTBOBaHUS 3/IEKTPUYECKOTO TOKa.
VICTOYHMKM NOCTOSAHHOIO TOKa. [eincTBMS 3NEeKTPUYECKOro Toka (TersoBoe,
XUMUYECKOE, MarHUTHOE). SNEKTPUYECKUNIA TOK B XXMAKOCTAX U rasax.

dnekTpuyeckad uUenb. Cuna  TOKa.  DNEKTPUYECKOEe  HanpsKeHue.
ConpoTuBneHne NPOBOAHMKA. Y[enbHOe COMpPOoTMB/IEHME BellecTBa. 3akoH Oma
ANa ydacTka uenu. [locnefoBaTtenibHOE WM NapaifienlbHOE  COeAnHeHue
NMPOBOLHMKOB.

Pabota ¥ MOLLHOCTb 3/1EeKTPMYECKOro ToKa. 3akoH [hkoyns—/leHua.
AneKTpuyeckme LEenn n NoTpeduTenn aNeKTpUUYeCcKom aHeprum B ObITy. KopoTkoe
3aMblKaHue.

MMocTosHHbIE ~ MarHuTbl.  B3aMMopgeicTBMe  MOCTOSHHBIX — MarHuTOB.
MarHuTHoe none. MarHuTHoe nose 3eMM N ero 3HadyeHune AN XU3HN Ha 3emne.
OnbIT  32pctega. MarHMTHoe NoOJsie  3MEKTPUYECKOro ToKa. [puvmeHeHue
3/1IEKTPOMArHMTOB B TEXHMKE. [eCTB1E MarHUTHOIO NO/S Ha NPOBOLHUK C TOKOM.
AnekTpoasuraresis NMOCTOSAHHOINO TOKa. MCnosnb30BaHWe 3M1EKTpoABUraTenien B
TEXHUYECKNX YCTPOMCTBAX U Ha TpaHCMopTe.

OnbITbl Papages. HABneHNe 3N1EKTPOMArHUTHON MHAYKUMK. [Mpasuso JleHua.
DNeKTporeHeparop. Cnocobebl noslyyeHus 3NEKTPUYECKOM 3Heprun.
ANeKTPOCTaHLUMM Ha BO30OHOBAEMbIX MCTOYHNKAX SHEPTUN.

JeMoHCT paumn.

SneKTpusauns Ten.
[1Ba pofa aneKTpUYeCKmX 3apsA0B U B3aUMOAENCTBIME 3apsKeHHbIX Terl.
YCTPOWNCTBO U AENCTBME 3/IEKTPOCKONMA.
JneKkTpocTaTnyecKaa MHAYKLUNA.
3aKOH COXpaHeHusa 3NeKTPUYECKMX 3apAL0B.
[MpOBOAHNKM U ONINEKTPUKN.
MogenMpoBaHue CUN0BbIX SIMHUIA 3N1EKTPUYECKOTO MOSIA.
ICTOYHMKM NOCTOSAHHOIO TOKa.
[efiCTBNA 3/1EKTPUYECKOTO TOKA.
. DNEKTPUYECKMIA TOK B XKNLKOCTH,
. [a30BbI paspsg.
. \3amepeHwme cnbl TOKa amnepmeTpom.
. VI3mepeHne aneKTpmMYecKoro HanpsxeHns BONbTMETPOM.
. Peoctar 1 marasuH conpoTuBeHNIA.
. B3aumopgencTare NOCTOAHHbLIX MarHUTOB.
. MogenvupoBaHne HeBO3MOXHOCTY pa3fieNleHns NoJitoCcoB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MogenMpoBaHue MarHUTHbIX Mosier NOCTOAHHBIX MarHUTOB.

OnbIT 9pcTea.

MarHuTHoe nose ToKa. SNEeKTPOMarHuUT.

[leiicTB/E MarHUTHOrO NOJA Ha NPOBOAHMWK C TOKOM.

AnekTpoaBurartens NOCTOAHHOIO TOKa.

VccnepoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKLMN,

OnbITbl dapages.

3aBMCUMOCTb  HarnpaefeHUs WHAYKUMOHHOIO TOKa OT YC/IOBUA €ro
BO3HWMKHOBEHUS.

AneKkTporeHepaTop NOCTOAHHOIO TOKa.

JlabopaTopHble paboTbl U OMbITHhI.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITbl MO HabMOLEHUIO 3MEKTPM3aUMM  Ten WHAYKUMEW U npu
COMPUKOCHOBEHUMW.

WccnepoBaHve [eCTBMS  3MEKTPUYECKOrO MOMA Ha MPOBOAHUKA U
AN3NEKTPUKMN.

C6opka 1 npoBepka paboTbl 31EKTPUYECKOI LLENN MOCTOSHHOIO TOKa.
13mepeHune 1 perynmpoBaHue cusbl TOKa.

I3mepeHne 1 perynnpoBaHne HanpsxeHus.

iccnepoBaHme 3aBUMCUMMOCTM CW/bl TOKa, WAYLLEro 4epes pesucrop, oT
COMPOTUBEHUS Pe3NCTOPa U HanpsXKeHNa Ha pe3ncTope.

OnblIThI, LEeMOHCTpUpYyoLLIne 3aBNCUMOCTb 3NEKTPUYECKOr0
COMPOTMB/IEHNS MPOBOAHUKA OT ero [AJ/IHbl, NAoWaau nonepevyHoro
CeyeHusa n matepuana.

MpoBepKa npaBuia CMOXEHUA HanNpPsHXKeHWn Npu  nocnefoBaTe/IbHOM
COeZIHEHUN [1BYX PE3NCTOPOB.

[MpoBepka npasuna Ansa CUbl TOKa MNPV NapaiiebHOM CoeAvHEeHUN
Pe3nCTOpOB.

OnpepeneHve paboTbl 3NIEKTPUYECKOTO TOKA, UAYLLErO Yepes pe3ncTop.
OnpefeneHne MOLLHOCTM  3/IEKTPUYECKOTO TOKa, BbILENAEMON Ha
pe3ncTope.

ViccnepoBaHve 3aBUCMMOCTW CU/bl TOKa, WAYLLEro 4Yepes namrnouky, ot
HarpsXKeHUs Ha Hei.

Onpepenenuve KI4 Harpesatens.

VccnenoBaHve MarHUTHOMO B3aMOAENCTBUS MOCTOSHHbIX MarHUTOB.
3yyeHne MarHMTHOrO MoNs  MOCTOAHHbLIX  MarHUTOB MpU KX
06beUHEHVN 1 pa3feneHnn.

VccnepoBaHve 4eNCTBUS 3NEKTPUYECKOr0 TOKA HA MarHUTHYHO CTPENKY.



17. ONbITbl, AEMOHCTPUPYIOLUME  3aBUCUMOCTb  CW/bl  B3aMMOLENCTBUSA
KaTylWKM C TOKOM W MarHuTa OT CW/bl TOKA M HamnpaB/leHUA TOKa B
KaTyLLKe.

18. /13yyeHue ercTBNA MarHUTHOTO MOA HA MPOBOAHWK C TOKOM.

19. KoHCTpynpoBaHue 1 n3ydeHvie paboTbl 3/1IEKTPOABUTaTENS.

20. Mi3amepeHune KT/, anekTpoasuraTesibHOM YCTaHOBKMW.

21. ONbITbl MO WCC/EA0BAHUIO  SIBMIEHUS  3/IEKTPOMArHUTHON  NHAYKUWN:
nccnefoBaHWe W3MEHEHWA 3HAYeHUS U HanpasfieHUs WHAYKUMOHHOMO
TOKa.

9 K/TACC

Pasgen 8. MexaHNYecKune ABMeHUS.

MexaHunyeckoe [ABwkeHue. MartepmanbHad Touyka. Cucrtema OTCYETa.
OTHOCUTENBHOCTb MEXaHWYeCKOro [BWXKeHWs. PaBHOMepHOe MpPAMOMHENHOe
ABWKeHWe. HepaBHOMepHOe NpAMOSIMHENHOe ABVvKeHMe. CpefHAS U MrHOBEHHas
CKOPOCTb Tena npu HepaBHOMEPHOM [ BUXKEHUMN.

YcKopeHue. PaBHOYCKOpPeHHOe NpsMOJSIMHeHoe [ABVKeHne. CBO60AHOE
nageHue. OnbITol ["annnes.

PaBHOMEpPHOe [BWXKeHME MO OKPYXXHOCTW. llepuof v yactota obpateHus.
JInHelHaa 1 yrnosas CKOPOCTU. LIeHTPOCTpeMUTENIbHOE YCKOPEHKE.

MepBblii 3aKOH HbtoTOHa. BTOpoii 3akoH HbtoTOHA. TpeTuid 3akoH HbloTOHa.
[MpuHUMN cynepnosumm cun.

Cwuna ynpyrocTtin. 3akoH 'yka. Cuna TpeHua: cunia TPEHUA CKONbXEHUSA, cuna
TPEeHWs NOKOS, Apyrue BUAbl TPEHWUS.

Cuna TSXKeCTM M 3aKOH BCEMWPHOrO TArOTEHWUS. YCKOpeHWe CBOOGOAHOrO
nageHusa. [swxkeHue nnaHeT Bokpyr ConHua. lNepBas KocMu4yeckasa CKOPOCTb.
HeBecoMOoCTb 1 Neperpysku.

PaBHOBecWe MaTepuanbHOW TOYKW. ABCONKOTHO TBEPAOE Teno. PaBHOBeCKE
TBEPLOro Tena ¢ 3aKpensEHHOM OCbHo BpalleHMs. MOMEHT cusbl. LIEHTP TSXeCTW.

mnynec Tena. MIameHeHne nmnynbca. VIMNynbc cunbl. 3aKOH COXpaHeHUs
nmnynbca. PeakTBHOE ABMKEHME.

MexaHunyeckad pabota M MOLLHOCTb. PaboTa Cun TSHXKECTW, YnpyrocTtu,
TpeHus. CBA3b 3Heprnn 1 paboTobl. MoTeHUMabHasA 3Heprua Tena, NOAHATOro Haj
MOBEPXHOCTLHO 3eM/n. MoTeHUMaNbHasA SHePrus CXXaTon NPY>XMHbl. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKON 3Heprum. 3aKOH COXPaHEHUsi MeXaHW4ecKoin
3Hepruu.

JeMoHCT paumn.

1. HabnwogeHne MexaHM4eCcKoro ABMXXeHUS Tena OTHOCUTE/IbHO PasHbIX Tes

OTCYéTa.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTeN N TPaeKTOPUin ABWKEHUS OLHOrO U TOro >Xe Tena
OTHOCUTE/IbHO pa3HbIX Tes OTCYETA.

13mepeHme CKOPOCTM N YCKOPEHNSA MPAMOIMHENHOTO ABVKEHNS.
WccnepoBaHve Npr3HaKoB PaBHOYCKOPEHHOIO ABUKEHNS.

HabntofeHne aBYKeHUS Tena no OKPYXXHOCTU.

HabnofgeHne MexaHMYeCcKnxX ABMEHUIA, NPOUCXOAALLMX B CUCTEME OTCUETA
«Tenexxka» npu eé paBHOMEPHOM U  YCKOPEHHOM  [BVXeHWU
OTHOCWUTE/NIbHO KabuHeTa PU3NKN.

3aBMCUMOCTb YCKOPeHUs Tesla OT MacChl Tena 1 AeNCTBYHOLLEN Ha Hero
CUNBbI.

HabnofeHve paBeHCTBa CUM MPU B3aUMOAENCTBUN TeN.

13meHeHWe Beca Tena npu YCKOPEHHOM [BVXKEHUN.

Mepegaya Mmnysbca Npy B3aMMoAencTBnmn Ten.

Mpeobpa3oBaHNsA IHEPT N NMPY B3aUMOLENCTBUM Te.

CoxpaHeHWe nMnynbca npu Heyrnpyrom B3amMMoencTeum.

CoxpaHeHne nMnynbca npy abCcontoTHO YNPYrom B3anMoAenCTBUN.
HabnofeHne peakTUBHOIO [BUXXEHWS.

CoxpaHeHWe MexaHN4ecKomr aHeprum npu cBO60LHOM NajeHun,
CoxpaHeHWe MexaHNYeCKOoW 3HePrumn Npu ABVKeHUN Tena nog, LencTBrem

MPYXXWHbI.

JlabopaTopHble paboTbl U OMbITHhI.

1.

KoHCTpynpoBaHue TpakTa 18 pa3roHa W [JajibHeilLlero paBHOMEpPHOro
ABVKEHUSA LLIAPVIKA U TENIEXKN.

OnpefeneHne cpefHelt CKOPOCTU CKOJIbXEHUS Opycka Wn [BUKEHUS
LLIaprKa MO HaKMOHHOM MJI0CKOCTH.

OnpefeneHve YCKOpeHWs Tefla MpPU PaBHOYCKOPEHHOM [ABVDKEHWW O
HaK/IOHHOW MOCKOCTMW.

WccnepnosaHve 3aBUCMMOCTM MYTW OT BPEMEHWU MPU PaBHOYCKOPEHHOM
ABWKEHUWN 6e3 Ha4asIbHO CKOPOCTM!.

[MpoBepka runoTesbl: €CAM MNPU  PaBHOYCKOPEHHOM [BVXKeHUM 6e3
Haya/IbHOM CKOPOCTM MYTW OTHOCATCA Kak pAfL HeyéTHbIX 4ucen, TO
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHWN OAMHAKOBBI.

WccnenosaHve  3aBUCUMOCTWM  CW/Ibl  TPEHWA  CKOJIBXKEHWA  OT  CUNbI
HOPMa/IbHOr O [1aB/eHWS.

OnpegeneHne Ko3MULUNEeHTa TPEHMSA CKObXEHWA.

OnpepeneHne XXECTKOCTN NPYXMHbI.

OnpepeneHvie paboTbl CUIbl TPEHUA NPYU PaBHOMEPHOM [BVMXXeHWUW Tena
MO rOPM30HTa/IbHOW NOBEPXHOCTMU.



10. OnpefeneHve paboTbl CUMbI  YNPYroct npuv  nogbéme rpysa cC
NCMO/Ib30BaHNEM HEMOABMXXHOIO M NMOABMKHOIO 6/10KOB.

11. MI3y4eHne 3aKOHa COXPaHEHWSA 3Hepruu.

Pasnen 9. MexaHnuyeckne KonebaHMs 1 BOJTHBI.

Kone6atensHoe avkeHne. OCHOBHbIE XapaKTEPUCTUKM KoNebaHuii: nepuo,
4acToTa, aMmnanTyga. MareMaTUyecKnMin U NPY>KMHHbIA MasTHUKW. [peBpaLleHme
3Heprum Npm KosiebatesIbHOM ABUKEHMUMN,

3atyxatowme  KonebaHwa.  BbIHY)XXAeHHble  KonebaHud.  Pe3oHaHC.
MexaHunyeckne BOMHbl. CBOWCTBA MeXaHWYeCKMX BOMH. [1pofdofibHble ©
rmornepeyHble BOMHbI. [fIMHA BOMHbI W CKOPOCTb €€  pacnpocTpaHeHus.
MexaHun4ecKre BO/HbI B TBEPAOM Tefe, CeMCMUYECKNE BOSTHbI.

3BYK. 'POMKOCTb 3BYKa M BbiCOTa TOHa. OTpakeHue 3ByKa. VHMpa3ByK U
Y/bTPa3BYK.

JeMoHCT paumn.

1. HabnogeHne konebaHwin Ten nof AEACTBMEM CWMbl TSXKECTU U CUSbI
yrpyrocTu.

HabntogeHve KonebaHWin rpysa Ha HUTU 1 Ha NPYXXMHE.
HabnofeHne BbIHYXEHHbIX KonebaHui U pe3oHaHca.
PacnpocTpaHeHne NPoLOo/IbHbIX U NOMepPeYHbIX BOSH (Ha Mogenn).
HabnofeHne 3aBUCMMOCTI BbICOTbI 3BYKa OT YacTOThl.
AKYCTUYECKNIA pe30HaHC.
ﬂa6opaTopr|e paboThbl M ONbIThI.
1. OnpefeneHve 4actoTbl W nepuoda KonebaHWn  MaTeMaTU4eckoro
MasTHMKa.

2. OnpepeneHve YacToTbl U Nepuoga KonebaHnin NPYy>XXMHHOM0 MasTHUKA.

3. WccnenoBaHne 3aBUCUMOCTM Nepuoja KonebaHnin NoABELLEHHOIO K HATY

rpysa ot 4/IMHbl HUTW.
4. WccnepoBaHue 3aBUCUMOCTY Nepuofa KonebaHuin Npy>KMHHOIO MasiTHMKa
OT Macchl rpysa.

5. [lpoBepka He3aBMCMMOCTM nepuofda KonebaHuin rpysa, NoaBeLleHHOro K
HWUTW, OT Macchbl rpysa.

6. ONbiTbl, [AEMOHCTPMpPYIOLUME  3aBUCMMOCTb  Mepuoga  KonebaHwi
MPY>XMHHOI0 MasiTHMKA OT MaccCbl rpy3a 1 XXECTKOCTU MPYXXUHbI.

7. VI3mepeHune ycKopeHns CBOOGOAHOM0 NageHus.

Pasgen 10. SneKTpoMarHMTHOE MoJsie U 31eKTPOMarHUTHbIE BOJTHbI.

JNeKTpOMarHUTHOe  none.  ONEKTPOMarHUTHble  BOSHbI.  CBOWMCTBA
3N1IEKTPOMArHMUTHbIX BOSIH. LLkana 3/1eKTpoMarHUTHbIX BOMH. lcnonb3oBaHue
3NIEKTPOMArHMTHbLIX BOSH 711 COTOBOWA CBA3N.
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AnekTpomarHuTHas npupoga ceeta. CKopocTb cBeTa. BoNHOBble CBOWCTBA
cBeTa.

JeMoHCT paymn.

1. CBoICTBa 3/1eKTPOMArHUTHbIX BOJH.

2. BosiHOBbIE CBOICTBA CBETA.

JlabopaTopHble paboTbl U OMbITHhI.

1. V3yyeHne CBOWCTB 3/1IEKTPOMArHUTHbLIX BOJIH C MOMOLLbO MOGWUILHOTO

TeneoHa.

Pasgen 11. CBeTOBbIE AB/IEHUSA.

NlyyeBas  mMogens  ceeta.  McTouyHukm — cBeTa.  [psAMONMHenHoe
pacnpocTtpaHeHue ceeTa. 3atMeHna ConHua n JlyHbl. OTpaxkeHne ceeTa. l'1ockoe
3epKao. 3aKOH OTpPaXXeHua CBeTa.

[NpenomneHne cBeTa. 3aKOH npesioMneHna cBeTa. [10/1HOE BHYTpPeHHee
OTpaXeHuWe cBeTa. lIcnonb3oBaHWe MOMHOTO BHYTPEHHEro OTPaKeHUA B
OMTMYECKNX CBETOBOLAX.

Nnuza. Xop nydver B imMH3e. OnTuyeckass cucteMa (poToanmnaparta,
MWKPOCKONa M Teneckona. a3 Kak onTuyeckas cuctema. BansopykocTb u
[aIbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B criektp. OnbiTbl HbtoTOHa. ChnoxkeHue
CNeKTpasibHbIX LBeToB. [Auncnepcus ceeTa.

JeMoHCT paymn.

1. [MpAmMonMHeliHOe pacnpocTpaHeHWe CBeTa.

OTpaxeHue cBeTa.

MonyyeHne N306pakeHNIA B MIOCKOM, BOTHYTOM W BbINYK/IOM 3epKanax.

lNpenomneHune ceeTa.

OnTMYeCKNnin CBETOBOA,

Xopa nyyein B cobumparoLein nnH3se.

Xopg nyyein B paccemBaroLLEN NNH3E.

[Mony4yeHme N306paXKEHNIA C MOMOLLbHO JINHS.

MpuHUMN AencTBUA poToannapara, MMKPOCKOMa 1 Teneckona.

10. Mogens rnasa.

11. Pa3noxxeHuve 6enoro ceeta B CMeKTp.

12. MonyyeHmne 6enoro ceeta NP CIOXKEHNN CBETA Pa3HbIX LLBETOB.

JlabopaTopHble paboTbl U OMbITHhI.

1. WccnepgoBaHne 3aBUCUMOCTW Yriia OTPaXKEHWUA CBETOBOrO Jiyvya OT yrna
nafeHuns.

2. VI3yyeHne xapakTepucTnK N306paxkeHns npeameTa B NJI0CKOM 3epKase.

3. WccnefoBaHne 3aBUCUMOCTI yria NPenoMIeHns CBeTOBOro fiyya OT yrna
nafeHna Ha rpaHnLe «Bo3ayX—CTeK/0».
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4. Tlony4yeHne M306paXKeHNIA C NOMOLLbH COOMPatOLLIEN NINH3bI.

5. OnpepgeneHve (hOKYCHOIO pPacCTOAHUSA U ONTUYECKOW CUJbl COBUpatoLLeit
NINH3bI.

6. OnNbITbl NO Pa3foXXeHWo 6e10ro CBeTa B CMEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPU KX HabMOLEeHUN 4epes
LIBETOBbIE PUILTPBI.

Pa3snen 12. KBaHTOBbIe AB/IEHUA.

OnbITbl Pesepdopaa n nnaHetapHasa mogens atoma. Mogenb atoma bopa.
cnyckaHve 1 nornoLleHre ceeta aToMoM. KBaHTbl. JIMHeYaTble CEKTPbI.

PaanoakTMBHOCTb. Afb(a, 6eTa- 1 ramma-usnyyeHus. CTpoeHne aTOMHOrIO
aapa. HyknoHHaa wmogenb atoMHoro dppa.  lMsotonbl.  PagnoakTUBHbIE
npespatleHus. MNepnog nonypacnafa aTOMHbIX A4ep.

AnepHble peakuun. 3aKOHbI COXpPaHeHWs 3apAf0BOro0 W MacCoBOro 4mcer.
OHeprua cBA3N aTOMHbIX Afep. CBA3b MacCbl U 3HEPrun. Peakumm cuHTesa U
neneHns apep. IctouHnku aHeprum ConHua v 3Bé3a.

ApepHas aHepreTuka. [einCcTBUA pPagmMoaKTUBHBIX W3/YYEHUIA Ha >KMBble
OpraHu3mbl.

JeMoHCT paumn.

1. CnekTpbl U3NyYEHUSA U NOTOLLEHWA.

2. CneKTpbl pa3nnN4yHbIX rasos.

3. CnekTp BoAopoaa.

4. HabnwofaeHve TpeKoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA MOHM3NPYIOLLMX U3NTYHEHUIA.

6. Permcrpauus nsnyyeHuns npupoaHbIX MUHEPAOB N NPOLYKTOB.

JlabopaTopHble paboTbl U OMbITHhI.

1. HabnwogeHune cniowHbIX N IMHENYaTbIX CNEKTPOB U3/TyHeHNs.

2. WccnefoBaHne TPEKOB: M3MEPEHME 3HEeprum 4yacTuubl Mo TOPMO3HOMY

nyTn (no dotorpagmsam).

3. WM3mepeHune pagmnoakTMBHOIO (hoHa.

MoBTOPUTENBHO-0606LLaI0LLMIA MOLY/b.

[MoBTOPUTENBHO-0606LWAOLLMIA MOAY/Nb NPeAHa3HayYeH Ans cucTemaTu3auun
n 00600LWeHNA  MPeAMETHOrO  COAepXXaHus UM onblTa  AeATeIbHOCTH,
NMPUOBPETEHHOIO MPY U3YYEHUN BCETO Kypca PU3NKK, a Takxke A4/19 NMOATOTOBKM K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3aMeHY MO (Qu3uKe AN  06yyatoLmxcs,
BbIGpaBLUMX 3TOT YYeOHbI MpesMeT.

[Mpn n3yyeHUn JaHHOTO MOAYNA Pean3yroTCca N CUCTEMATU3MPYIOTCA BUAbI
[eAaTeNbHOCTU, HA OCHOBE KOTOPbIX 06ecrneyunBaeTcs AOCTVKEHWE MPeLMETHBIX U
MeTanpeaMeTHbIX — MJIaHUPYeMbIX — pe3ynbTaToB  00y4veHus,  hopmupyetcs
eCTeCTBEHHOHAay4yHaa rpamMOTHOCTb: OCBOEHME Hay4HbIX MeTO[O0B WCC/ef0BaHUS



SIBNEHWIA NPUPOoAbl M TEXHUKW, OBMafleHWe YMEHUSIMUA OOBACHATb (3nYEcKume
SIBNEHWS, NPUMEHSS MOMYYeHHble 3HaHWSA, peliaTb 3a4adn, B TOM u4KUCNe
KaueCTBEHHbIE 1 3KCMEPUMEHTASIbHbIE.

MpUHUMNMaNbHO AeSTENbHOCTHBIA XapakTep [aHHOro pasfena peannsyetcs
32 CYET TOro, 4To OOyvaroLMecs BbIMOMHAIOT 3adaHKsl, B KOTOPbIX UM
npefnaraeTcs:

Ha OCHOBE TMOMYYEHHbIX 3HAHWIA pacno3HaBaTb W HayYHO OOBACHATb
(hm3nyecKmne SBNEHNS B OKPYXKAIOLLIE Nprpo/e U NOBCEAHEBHOW XUZHU;

MCMNONb30BaTh Hay4Hble METOAbI UCCNEA0BaHMA (PU3NYECKMX SBNEHWIA, B TOM
umcne Ans NPOBEPKM FMMNOTE3 W NONYYEHNs TEOPETUYECKIMX BbIBO/OB;
0OBACHATb Hay4yHble OCHOBbI HauboNee BaKHbIX AOCTUXKEHWU COBPEMEHHbIX
TEXHOMOTNIA, HANPUMep, NPaKTUYECKOro UCMO/Mb30BaHNSA Pa3/IMYHbIX UCTOYHWNKOB
3HEepPrum Ha OCHOBE 3aKOHa MPEBPALLEHNS U COXPAHEHMS BCEX M3BECTHbIX BUAOB
3Heprum.



NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTIPOITPAMMDbI T10
PN3NKE HA YPOBHE OCHOBHOI' O OBLLIEI'O OBPASOBAHUNA

N3yyeHne punsnkn Ha ypoBHe OCHOBHOIO 06uiero obpasoBaHuNs Harpas/ieHO
Ha LOCTMXKEHME NIMYHOCTHBIX, MeTarnpeAMETHbIX U NPeAMETHbIX 06pa3oBaTe/ibHbIX
pe3y/bTaToB.
B pesynbTate nsyyeHns U3NKM Ha YpOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyuyarouerocs 6yayT cpopMMpOBaHbl Criedyrowmne NMMYHOCTHbIE pes3ynbTaTbl B
4acTu:

1) NaTpnUoTUYECKOro BOCMUTaHUS:

- NPOSB/IEHME UHTEPeca K UCTOPUM N COBPEMEHHOMY COCTOSIHUIO POCCUICKOM

(hM3MYECKOIN HayKu;

- LLEHHOCTHOE OTHOLLIEHME K JOCTUXKEHWNAM POCCUNCKNX YUEHBIX-(DU3NKOB;

2) rpaXkaaHCKoro U AyxXo0BHO-HPABCTBEHHOIO BOCNUTAHUA:

- TOTOBHOCTb K aKTMBHOMY Y4acTuhIO B 06CY)XXAEHWUMN 06LLECTBEHHO 3HAUYMMbIX U

3TNYEeCKUX NpPobiem, CBA3aHHbIX C MPaKTUYECKUM MPUMEHEHUEM AOCTUXKEHWIA

(hM3nKn;

- 0CO3HaHWe BaXHOCTU MOPASIbHO-3TUYECKMX MPUHLMNOB B [eATENbHOCTU

YYEHOro;

3) 3CTeTNYECKOro BOCMMUTaHUA:

- BOCMPUATME 3CTETUYECKMX KayeCTB (PM3NYECKOW HayKu: eé rapMOHWUYHOro

MOCTPOEHWUS, CTPOroCTU, TOYHOCTU, NAKOHUYHOCTY;

4) UEHHOCTWN HaY4HOr o NO3HaHWS:

- 0CO3HaHMe LEHHOCTM (IM3MYECKON HayKuM KakK MOLLHOr0 WMHCTPYMeHTa

MO3HaHWUA MMPa, OCHOBbI Pa3BUTUA TEXHOMOINIA, BaXKHEWMLLIEN COCTaBNSOLLEN

Ky/bTypbl;

- pas3BWTME Hay4yHON nNHO03HATENIbHOCTU, WHTepeca K WCCNef0BaTeNbCKOn

[eATeNbHOCTY;

5) dopMupoBaHMSA  Ky/bTypbl  3[0POBbA U 3MOLMOHA/IbHOIO

6narononyyus:

- 0CO3HaHWe LeHHOCTU 6e30MacHOro o06pasa >XM3HW B COBPEMEHHOM

TEXHOMOMMYECKOM MUpe, BaXXKHOCTWM npaBui 6e30MacHOro noBefeHUs Ha

TpaHCMNopTe, Ha A0porax, C 3/IeKTPUYECKUM W TEMI0BbIM 0060pYA0BaHMEM B

AOMALLHUX YCIOBUSX;

- C(hOPMMPOBAHHOCTb HaBblka pPediIeKCUN, MNPU3HaHWE CBOEro mnpaea Ha

OLIMOKY M TAKOro e npasa y APYroro Ye/noBekKa,;

6) TPYA0BOIro BOCMUTAHUSA:

- aKTMBHOE Yy4acTue B peLleHMM MpPaKTUYecKMxX 3adady (B pamkax CembM,

obpa3oBaTe/lbHOW  OpraHM3auun, ropoga, Kpas) TEXHOMOrMYECKONn U



couManbHOM HanpaefEHHOCTU, TPebyloWmMX B TOM 4uUCie N (PU3NYECKNX
3HaHWNA;

- IHTEPEC K NMPaKTUYeCKOMY U3YUHEeHWUIO NPOGECCUiA, CBA3aHHbIX C (PU3NKOIA;

7) 3KO/I0rMYecKoro BoCnmMTaHus:

- OpUeHTauusi Ha NPUMEHeHMEe (PU3NYECKUX 3HaHWW [ONS pelleHus 3adad B
06nacT! OKpy)KatoLlleil cpefibl, MNJaHMPOBaHMA MOCTYMKOB W OLUEHKU KX
BO3MOXXHbIX NOCNEACTBUI A1 OKPY>KatoLLEN cpefbl;

- 0CO3HaHWe rno6anbHOro xapakrepa 3KON0rMYecknx npobnem n nyten mx
peLUeHNS;

8) aganTtaumn K M3MEHSAIOWMMCA YCNI0BUSIM COLMaNIbHOM U MPUPOAHOIA
cpeapl:

- NOTpPebHOCTb BO B3aMMOAENCTBUW MNPU  BbIMOSIHEHUN WCCNEAOBAHNA W
MPOEKTOB (PM3MYECKON HanpaBfeHHOCTN, OTKPbLITOCTb OMbITY U 3HAHUAM
APYyrnx;

- MNOBbILUEHNE YPOBHA CBOE KOMMETEHTHOCTW 4epe3 MPaKTUYECKYyHo
NEeATEeNIbHOCTb;

- NOTPebHOCTb B (hOPMMPOBAaHUM HOBbIX 3HaHWIA, B TOM Ymnc/ie (DOPMYNNPOBaTh
naen, NOHATKS, T’MNOTE3bl 0 PU3NYECKMX 00BEKTAX N ABMIEHUAX;

- 0CO3HaHVe Ae(MUnTOB COOCTBEHHbIX 3HAHUIN U KOMNETEHTHOCTEN B 06/1aCTH
OU3NKK;

- MNaHWPOBaHWE CBOEro pPa3BUTUS B MNPUOOPETEHUM HOBbIX (U3NYECKUX
3HaHWI;

- CTPEM/IEHME aHa/IM3MPOBaTh U BbISBMATL B3aMMOCBA3N NPUPO/bI, 06LLecTBa U
3KOHOMMWKMW, B TOM YKC/e C UCMOMb30BaHMEM (PU3NYECKNX 3HAHWIA,

- OLEHKa CBOMX [eWCTBUIA C YYETOM B/IMSHUSA HA OKPY>XKAaIOLLYK Cpegy,
BO3MOXXHbIX rN106a/bHbIX MOCNeACTBUA.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

B pe3ynbTaTe OCBOEHWs Nporpammbl MO (U3KKE Ha YPOBHE OCHOBHOIO

obLlero obpasoBaHna y obydarowerocs 6yayT chopMmMpoBaHbl MeTarnpeaMeTHbIe
pe3ynbTaTbl, BKIOYaOLLMe No3HaBaTe/lbHble YHUBepCa/ibHble Y4eOHble 4eiCTBIS,
KOMMYHWKaTMBHbIe  YHMBepCa/ibHble  Y4YeOHble  [JeNCTBUA,  PerynsTUBHbIE
YHUBEpCa/ibHble y4ebHble AeCTBUS.

[Mo3HaBaTe/bHbIe YHUBEPCa/lbHbIe yUeOHble 1eNCTBUSA

Ba3oBble 1ornyeckune gencTeBns:
BbIABNATb W XapaKTepu3oBaTb CYLIECTBEHHble MPU3HAKM OOBLEKTOB
(ABNeHNI);



yCTaHaB/IMBaTb CYLLECTBEHHbIN NPU3HAK KnaccupuKaumm, OCHOBaHUA A1s
006006LWEeHNs N CpaBHEHUS;
BbISBNATb 3aKOHOMEPHOCTU 1 MPOTUBOPEYMS B pacCMaTpMBaeMbIX (PakTax,
[aHHbIX U HabMOAEHMAX, OTHOCALLMXCS K (PU3NYECKMM ABMIEHUAM;
BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M MPU U3YYEHUU (PU3NYECKUX
ABNEHWIA 1N NPOLLECCOB, AenaTb BblBOAbI C UCMO/b30BaHNEM AeLYKTUBHbIX
N NHOYKTUBHBIX YMO3aK/IlOYeHWIA, BblABUraTb TMNOTE3bl O B3aMMOCBSA3AX
(hU3NYECKNX BESINYMH;
CaMOCTOSITe/IbHO BblOMpaTb CMOCO6 peLleHnst Y4eOHON  (hM3MYeCcKoi
3afa4n (CpaBHEHME HECKO/IbKMX BapuaHTOB peLLeHuns, Bblbop Hambonee
MOAXOAALLErO C YYETOM CAMOCTOATE/IbHO BbIJE/IEHHbIX KPUTEPUEB).
Ba3oBble nccriegoBaTeibCKue 4eiicTBUA:
MCNONb30BaThb BOMPOCHI KaK UCCNeL0BaTe/IbCKNA MHCTPYMEHT MO3HaHWUS;
NMPOBOAUTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY MJ1aHY OMbIT, HEC/TOXHbIA
(PM3MYECKUIA  3KCMEPUMEHT, HebOMbLLOe WUCCefoBaHNe (HU3MYECKOro
ABNEHNS;
OUeHMBaTb Ha MPUMEHMMOCTb M  [OCTOBEPHOCTb  MHGOpMaLMIo,
MOJTyYeHHYIO B XOZie UCCNef0BaHNA U IKCMEPUMEHTE,;
CaMOCTOATE/IbHO (hOPMY/MPOBaTh 0606LLEHNSA N BbIBOAbI MO pe3y/bTaTam
NpoBefEHHOr0 HabMOAeHUS, ONbITa, UCCIEA0BaHUS;
MPOrHO3MPOBaTb  BO3MOXHOe  Ja/ibHelllee  pa3BuUTUE  (IU3NYECKUX
MPOLLECCOoB, a TaKkXKe BblABUraTb NPEeAnoIOXeHUs 06 UX pa3BUTUM B HOBbIX
YCNOBUAX N KOHTEKCTAX.
PaboTa ¢ nHopmauueii:
MPUMEHATb Pa3/INyHble MeTO/bl, MHCTPYMEHTbI U 3anpochl NMPu NMouCcKe u
oTbope MHGopMauMM WM AaHHBLIX C YYETOM MNPEASIOXEHHON Yy4uebHoW
(hM3nyecKoi 3apauu;
aHaM3MpoBaTh, CUCTEMATM3MPOBATb Y UHTEPMPETMPOBaTb MH(OPMaLMIO
Pas3INYHbIX BULOB 1 (hOPM MNPeACTaBIeHWS;
CaMOCTOATE/IbHO  BblIOMpaTb  OMNTUMASIbHYKO  JOpMYy  MpefCcTaB/IeHUs
NHOpMaLMN 1 UNNKOCTPMPOBATL  PellaemMble  334ayvn  HeCN0XHbIMU
CXemaMu, auarpammamMm, MHOW rpatmkon N NX KOMOMHaUMAMW.
KoMMyHUKaTVBHbIe YHUBepPCas/IbHbIe YUYebHble AeCTBUA:
B X0[e 00CYyX[eHMs y4ebHOro marepuana, pesynbTaTOB 1abopPaTOPHbIX
paboT 1 NPOEKTOB 3a/aBaTb BOMPOCHI MO CYLECTBY 06CY>KAaeMOi TeMbl U
BbICKa3blBaTb WAEW, HaleNeHHble Ha peLleHne 3afjayn M noagepxkaHuve
6naro)kenaTesibHOCTW 00OLLEHWS;
COMOCTaBNATb CBOW CYX[AEHUA C CYXXAEHUAMU [APYrnX Y4aCTHMKOB
Ananora, 06Hapy>XmBaTb pasinyme U CXO0ACTBO NO3NULMIA;



BblpaXKaTb CBOHO TOUKY 3PEHUSA B YCTHbBIX U MUCbMEHHbIX TEKCTAX;
Ny6/IMYHO NPeACTaBNATb Pe3y/bTaTbl BbIMO/HEHHOIO (PU3NYECKOrO OMbITa
(akcnepvMeHTa, UccnefoBaHNs, NPOeKTa);

MOHMMaTb M WCNONb30BaTb  MPEUMYLLECTBA  KOMaHAHOM
WHAMBUAYAIbHOW  paboTbl MPU  PeLueHnM KOHKPETHON  (PU3NYeCKO
npobnemsl;

MPUHUMATL Lie/I COBMECTHON AeATeNbHOCTU, OPraH130BbIBaTh AECTBUA
No e€ [JOCTWKEeHWIO: pacrpefensTs ponu, 06CyxaaTb MNpoLeccbl U
pe3ynbTaTbl COBMECTHOI paboTbl, 0606LaTb MHEHNS HECKO/IbKUX NIHOAEN;
BbIMOJ/IHATL CBOK YaCTb PaboThbl, JOCTUIAsA KaYeCTBEHHOMO pesysbTara Mo
CBOEMY Harpas/eHUK0 W KOOPAMHMPYS CBOW [EACTBUA C  ApYrumu
4neHaMn KOMaHApbl;

OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B OOLLMIA MPOAYKT MO KpUTEpUsM,
CaMOCTOATE/IbHO CHOPMY/IMPOBaHHBIM YYaCTHUKaMU1 B3aMOLENCTBUS.

"
7

PerynsiTMBHble YHUBepPCasibHble y4ebHble AeiCTBUS

CamoopraHusauums:
BbISABNATL NPO6GIEMbI B XXMU3HEHHbIX U YYEOHbIX CUTYyaLMsX, TPeOyroLmX
0151 peLLeHns (PU3NYeCKNX 3HaHWM;
OPVEHTUPOBATLCA B Pa3/IMUHbIX  MNOAXOAAX MNPUHATUA  PeLleHunit
(MHAMBUAYaNbHOE, MPUHATUE PELLeHWUs B rpynne, NPUHATAE pPeLleHuit
rpynno);
CaMOCTOATE/IbHO COCTaB/ISATb A/ITOPUTM PeLLeHNs PU3NYECKO 3afa4mn num
nnaHa WCCnefoBaHWs C YYETOM MMEIOLMXCA PeCYpPCcoB U COBCTBEHHbIX
BO3MOXXHOCTeW, apryMeHTUPOBaTb Npea/iaraemMble BapuaHThbl PeLLeHWiA;
[enartb BbI6Op 1 6paTb OTBETCTBEHHOCTb 3a PELLEHNE.

CaMOKOHTPO/1b, 3SMOLMOHA/TbHbIN UHTENNEKT:
[iaBaTb afieKBaTHYIO OLeHKY CUTyauun 1 npegsarartb naaH eé n3MeHeHus;
OOBACHATb  MPUYUHBI  JOCTMXKEHUS  (HeLOCTVMIKEHWUS))  pe3y/nbTaToB
[eATeIbHOCTU, fiaBaTb OLEHKY NPUOBPETEHHOMY OMbITY;
BHOCUTb KOPPEKTMBbLI B AeATENIbHOCTb (B TOM YMC/Ie B XOf, BbIMOSIHEHUA
(pM3MYECKOro  UCCMefoBaHWA  WAM  MPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENLCTB, M3MEHMBLUMXCA CUTyauWn, YCTAHOBNEHHbIX OLUMOOK,
BO3HUKLUMX TPYAHOCTEN;
OL,eHVBaTb COOTBETCTBME pe3y/ibTata Len U YCIOBUSM,;
CTaBUTb CebA Ha MeCcTO APYroro YesioBeka B X0fe cCriopa WM gUCKYCCUK
Ha Hay4HYH TeMy, MOHNMAaTb MOTUBbLI, HAMEPEHWS 1 IOTUKY 4PYroro;
NpU3HaBaTb CBOE NPaBO Ha OLWMOKY MpY peLleHnn (hUnyecknx 3agay um
B YTBEPXAEHMAX Ha HayYHble TEMbl U TAKOE XXe NPaBo Apyroro.



NMPEAMETHDIE PE3YJIbTATDI

K KOHLYy 06y4eHnsa B 7 Knacce npeiMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE
AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAIOLLMXCA YMEHUI:

NCMOMb30BaTb  MOHATUA:  (PU3MYECKME U XUMWYECKME  SB/IEHWS,
HabnoLeHne, 3KCMEPUMEHT, MOZE/b, TUMNOTe3a, eauvHULbl (PU3NYECKMX
Be/IMYMH, aTOM, MOJIEKY/a, arperatHble COCTOSAHWUA BellecTsa (TBEpAoe,
KNOKOe, Tra3000pa3HOe), MexaHuyeckoe [BWKeHMe (paBHOMEPHOE,
HepaBHOMEPHOe, MPAMOSIMHENHOE), TPAeKTOpWUs, PaBHOAENCTBYHOLLANA
cuna,  gegopmaums  (ynpyrad,  nnactuyeckas),  HEBECOMOCTb,
coobLaromecs cocybl;
pasnnyatb ABNeHUs (AMDdY3na, TensoBoe ABMXKEHWE 4YacTWL, BelLecTsa,
PaBHOMEPHOE  [BWKEHWe, HepaBHOMEPHOE  [ABVDKEHWEe,  MHepuus,
B3aMMOJENCTBME Te/, paBHOBeCMEe TBEPAbIX TeNn C 3aKPenEHHON OCbio
BpalleHus, nepefaya faBfieHUs TBEPAbIMW Tenamu, >KUAKOCTAMMU W
rasamu, armoctepHoe [aBneHWe, [MnaBaHWe Ten, MNpeBpaLeHus
MeXaHWYeCKOM 3Heprum) rno OnucaHui UX XapakKTepHbIX CBOWCTB U Ha
OCHOBe OMbITOB, AEMOHCTPUPYIOLWMNX AaHHOE (DU3NYECKOE SIB/EHNE;
pacrnosHaBaTb MNPOSIB/IEHWE  WM3YYEHHbIX  (DU3NYECKMX  SABMEHUA B
OKpY)KalolleM MUpe, B TOM 4KUC/e (PU3NYECKME SABMIEHUA B MPUPOLE:
NPUMepPbI ABVKEHUSA C Pa3IMYHbIMU CKOPOCTAMU B XXMBOW U HEXMBOM
npupoge, [AEWCTBUE CWMbl TPEHUS B MNPUPOAe W TEXHUKE, BUAHUE
aTMOC(EepHOro [aBneHus Ha >XMBOW OpraHu3M, rnjasaHue pbld, pblyarn B
Tesle YesioBeka, Npy 3TOM NepeBOAUTL MPAKTUYECKYIO 334a4y B Y4ebHYIO,
BblAeNAThb CYLLECTBEHHbIE CBONCTBA (NMPU3HAKM) (PU3NYECKUX SBNEHWIA;
OMMCbIBaTb N3YYeHHble CBOMNCTBA Te/ U U3NYECKME SABIEHMS, UCMOSb3YA
(hm3nyeckne BenMuMHbl (Macca, 06bEM, N/IOTHOCTb BeELLECTBa, Bpems,
MyTb, CKOPOCTb, CPeAHSAA CKOPOCTb, CWMa YNpyrocTu, cuia TSXecTu, BeC
Tena, cwuna TpeHud, [fasBneHve (TBEPLOro Tena, >KMAKOCTKU, Trasa),
BbITA/IKMBAIOLLAs CuUMa, MexaHuyeckas paboTa, MOLHOCTb, M40 CW/bl,
MOMEHT  CW/bl, KOS(DMULMEHT MNOME3HOr0 AeCTBMS  MEeXaHW3MOB,
KWHeTMYecKasd WM MnoTeHUMalbHad 3Heprus), npu onucaHWyM MpaBuIbHO
TpakToBaTb  (PU3NYECKMIA  CMbICT  UCMOMb3YEMbIX — BE/IMYMH,  UX
0003HaYeHs N eauHULbLI PU3NYECKUX BENNYMH, HaXOAUTb (OPMYIbI,
CBA3bIBAOLLME AAaHHYIO (PU3NYECKYIO BENYMHY C APYTVMMU BENUYUHAMMU,
CTPOUTL rpafuKn N3y4eHHbIX 3aBUCUMOCTEN (DU3NYECKNX BESIMYNH;
XapaKTepu3oBaTb CBOWCTBA Tes, (hM3MYECKMe SABMIEHUA W MPOLECCHI,
MCNONb3YyA NpaBuia CNOXeHUs cun (BAONb OLHOW MPAMOiA), 3aKoH MykKa,
3aKoH [lackans, 3akoH Apxumega, NpaBniIo paBHOBeCKA pblyara (6/10Ka),



«30/10TOE MpPaBU/IO» MEXaHWKW, 3aKOH COXPaHeHUsi MeXaHWYeCKoWn
3Hepruu, npuv 3TOM [aBaTb C/IOBECHYK (POPMY/IMPOBKY 3aKOHa U
3anmncbiBaTh ero MaTemMaTnyecKoe BbIpaXKeHWE;

0OBACHATb PU3NYECKME ABNEHMS, NMPOLECCHI U CBOCTBA Te/l, B TOM YMC/Ie
MW B KOHTEKCTE CUTyauuil MpPaKTMKOOPUEHTUPOBAHHOIO XapakKTepa:
BbISABNATb MPUYUHHO-C/IEACTBEHHbIE CBA3WN, CTPOUTb 0ObACHEHME U3 1-2
NOTMYECKUX LLIAroB C OMopoi Ha 1-2 M3y4yeHHbIX CBOMCTBA (PU3NYECKUX
ABMIEHWNIA, (IN3NYECKMX 3aKOHA UK 3aKOHOMEPHOCTM;

pelatb pacyéTHble 3agauv B 1-2 [OeWCTBUSA, WCMO/Mb3ys 3aKOHbI W
(hopMynbl, CBA3bIBAIOLLME (PU3NYECKME BEMUYMHBLI: HA OCHOBE aHa/n3a
YCNOBUA 334a4M 3anucbiBaTb KpPaTKoe YC/oBue, NOACTaBNATb (IU3nNYeCKme
BE/IMYMHbLI B (JOPMY/Ibl U MPOBOAUTL PAaCYETbl, HaxXOAUTb CrpPaBOYHbIE
[aHHble, He0bXoAMMble AN1A pPeLleHns 3a4ad, OLeHMBaTb PeasIMCTUYHOCTb
NOMYy4YeHHOW (IU3NYECKOIN BE/TMUMHBI;

pacnosHaeatb MpPo6/MeMbl, KOTOPble MOXHO pPewnTb MNpu  MOMOLUM
(hM3MYeCKNX MEeTOLO0B, B ONUCaHUM UCCNef0BaHNA BblAeNATb MPOBEPSAEMOe
npeanonoXeHue  (runoTtesy),  pasimMyatb W UHTEPNpPeTUpoBaTtb
MOSlyYeHHbI pe3y/bTaT, HaxoauTb OWWOKM B XOAe OnbITa, [enatb
BbIBOZbI M0 €ro pesy/bTaram;

MPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (IM3NYECKUX  ABNEHUA UK
(hM3nYeCKNX CBOWCTB Ten: (hopmynupoBsatb npoBepsiemble
MPesAnosioXKeHUs, cobmpaTtb YCTaHOBKY U3 NPeAJ/IoXKeHHOro 060py0BaHuS,
3anmncbIBaTh X0Z OrbITa U POPMYIMPOBATL BbIBOABI;

BbIMNOMIHATL MPAMbIE U3MEPEHUS PACCTOAHWA, BPEMEHW, MacCbl Tena,
06bEMa, CWUnbl M Temrnepatypbl C WCMO/Mb30BaHMEM aHaIOroBbIX W
UMMPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHUA MPUOOPOB C  YYETOM
3afjaHHOI abCONOTHON MOrPeLLHOCTU N3MEPEHNIA;

NMPOBOAMTL UCC/eA0BaHME 3aBUCUMOCTM OLHOM (DU3NYECKOW BENNUYUHBI OT
APYroin ¢ WCMosib30BaHMEM MNPAMbIX W3MEPEHUAn (3aBUCUMOCTU MyTU
PaBHOMEPHO ABWXYLLErocs Tefla OT BPEMEHW [BVXKEHWUA Tena, Cuibl
TPEHUA CKONbXEHWA OT Beca Tena, kavecTBa 06paboTKM NOBEPXHOCTEN Tef
1 HE3aBUCKMMOCTM CUJIbl TPEHNSA OT MJIOLWAaAM CONMPUKOCHOBEHNSA TE, CUJIbI
YMpYyroctu OT YA/IMHEHNUS NPYXXWHbI, BbITA/IKUBAIOLLEA CUbl OT 00bEMA
MOrPY>XEHHON YacTy Tena U OT NJIOTHOCTU XWUAKOCTU, eé He3aBUCUMOCTH
OT MJIOTHOCTK Tena, OT rNyOuHbI, HA KOTOPYH MOrPY>KeHO Teso, YC0BUiA
nnaBaHWs Ten, YCNOBWIA paBHOBECUS pblyara u 6/10KOB), y4acTBOBaThL B
naaHMpoBaHWM  y4eBHOrO  MCC/MefoBaHUs, cobupatb  YCTAHOBKY WU
BbINOMIHATL W3MEPEHUs, Creays NpesnoXeHHOMY MnaHy, (PUKCMPOBaTb
pe3ynbTaTtbl MOYYEHHON 3aBUCUMOCTU (U3NYECKUX BENNYMH B BUAE



NPeanoXeHHbIX Tabnuy 1 rpaukos, Aenatb BbIBOAbI MO pe3y/bTaram
nccnefoBaHus;

MPOBOANTL KOCBEHHbIE W3MEPEHUs (U3NYECKUX BeMYMH (MIOTHOCTb
BeLecTBa >KMAKOCTM M TBEPLOrO Tena, Cuna TPEeHUS CKOJSIbXXeHMS,
[aBNieHVe  BO34yXa, BblTa/KMBaOWEAs CWna, [JeNCTBYOWaAas  Ha
MOrpy>XEHHOE B >XWAKOCTb Tenio, KO3((MUMEHT MOMe3HOro AencTBus
MPOCTbIX MEeXaHW3MOB), Cnefys NPeAsIoKEHHOW WHCTPYKUMM: Mpu
BbIMO/IHEHUW WM3MepPeHUin cobupaTb 3IKCMEPUMEHTaIbHYIO YCTaHOBKY U
BbIYMCNATL 3HAYEHWE CKOMOW BENNUNHDI;

cobntofartb npaBuia TEXHNKK 6e30MacHOCTY Npu paboTe € 1a60PaTOPHbLIM
0bopyoBaHMEM;

yKa3blBaTb MPUHUMUMBLI LEACTBAA NPUOOPOB N TEXHUYECKUX YCTPOWCTB:
Becbl, TEPMOMETp, [AMHAMOMETp, coobLjaroLmecs cocyabl, bapomeTp,
pblyar, NOABWXHbLINA Y HEMOABWXXHbIA 6/10K, HAK/TOHHAsA NI0CKOCTb;
XapakTepn3oBaTb MNPUHUMMNbI  OEACTBUA  M3YYEeHHbIX MPUOOpPOB U
TEXHWYECKNX YCTPOMCTB C OMOpoM Ha WX onucaHus (B TOM YWUCe:
MOALUMMHUKNA,  YCTPOMCTBO  BOAOMPOBOAA, TMAPaBINYECKMiA  npecc,
MaHOMETp, BbICOTOMEP, MOPLLHEBOI HAcoC, apeoMeTp), UCMOo/b3ys 3HaHUA
0 CBOWMCTBaxX (IM3NYECKMX SBMEHNIA 1 HEOOXOAMMbIE (PU3NYECKME 3aKOHbI
N 3aKOHOMEPHOCTY;

NpuBOAUTL  NpuMepbl  (HaxoguTb  MHQoOpMauMio 0  npumepax)
NPaKTUYeCKOro MCMo/b30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XXU3HM 4Na obecrieveHns 6e30MacHOCTM NMpu obpalleHnn ¢ npubopammn n
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHUs 340pOBbA U COOMOAEHNUS
HOPM 3KO/IOrMYECKOro NoBeAeHUS B OKPYXXAIOLLLEN Cpeae;

OCYLLUECTB/IATL  OTOOP WCTOYHWKOB MHMopMauum B VHTepHeTe B
COOTBETCTBMU C 3aJaHHbIM NOMCKOBbLIM 3arpoCcOM, Ha OCHOBE MMEOLLMXCA
3HAHUA W NYTEM CpPaBHEHUS Pa3/INYHbIX WCTOYHUKOB BbIAENATb
NH(OpMaLMIO, KOTOpas ABMSETCA MPOTMBOPEUMBOMA WM MOXET OblTb
Hel0CTOBEPHOM;

MCMO/b30BaTh MPW BbIMOMHEHUN YUYeBOHbIX 3afaHni HayYHO-NOMYNSPHYHO
NATEPaTypy  (PM3MYECKOr0o  COLEpPXaHus, CrnpaBOYHble  MaTepuasbl,
pecypcbl ceTu VIHTepHeT, BNageTb NpMEmMaMmn KOHCMEKTUPOBaHMS TEKCTA,
npeobpa3oBaHUA NHHOPMaLUN U3 OLHOM 3HAKOBOW CUCTEMbI B APYTYIO;
co3faBaTb COOCTBEHHble KpaTKMe MUCbMEHHbIE M YCTHble COOOLLEHMS Ha
OCHOBE 2—-3 MUCTOYHUKOB MH(hopMaLmn PU3NYECKOro CofepXkaHus, B TOM
yncne Ny6AnYHO Aenatb KpaTKuMe COOOLLeHMS O pesy/ibTaTax MPOEKTOB
WA y4ebHbIX WCCNeAoBaHWA, NpU  3TOM TPamMOTHO  WCMO/b30BaTh



M3YYeHHbIA MOHATUMAHBLIA  annapat Kypca (U3WKW, COMPOBOXAATb
BbICTYI/IEHME Npe3eHTaunen;
MPU BbINO/IHEHMM YYebHbIX MPOEKTOB M WCCNeL0BaHWUA pacnpeaensTb
0053aHHOCTM B Tpyrnne B COOTBETCTBMM C MOCTaB/IEHHbIMW 3ajadvamu,
CNefuTb 3a BbIMOSIHEHWEM [MlaHa [eNCTBWIA, afeKBaTHO OLEeHMBaTb
COOCTBEHHbIA  BKMag B [AeATENIbHOCTb  TPYMMbl,  BbICTPamBaTb
KOMMYHWKaTMBHOE B3aIMOJENCTBIE, YUNTbIBAs MHEHME OKPYXKatOLLMX.

K KOHUY 06y4eHus B 8 Kiacce npefMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE

[0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:

MCNONb30BaTh MOHATUA: Macca 1 pasMepbl MOJEKY/, TENOBOE [ABMXEHME
aTOMOB M MOJIEKY/, arperatHble COCTOAHMSA BELLECTBA, KpUCTa/IIMYECKME 1
amop(hHble Tena, HaCbIWEHHbIN W HeHaCbIWEHHbIA Map, BIXHOCTb
BO34yXa, TemnepaTypa, BHYTPEHHSAA 3Heprus, TenjoBON [ABurarefib,
3/IEMEHTAPHbIN 3M1IEKTPUYECKMIA 3apsd, SNEKTPUYECKOe Mosie, NPOBOAHUKM
N AN3NEKTPUKKU, MOCTOSHHbIN 3/1EKTPUYECKUIA TOK, MarHUTHOE MOJe;
pasnnyaTb SBneHUs (TensioBoe paclUMpeHue U cxartue, Ternjonepeaaqa,
TEens0BOe paBHOBeCKE, CMaYMBaHUe, KanuansapHble ABMEHUS, UCNapeHue,
KOHZEeHCaumMs, NnaBneHve, KpucTanmsauma (OTBepAeBaHUe), KUMeHMe,
Tennonepefaya (TennonpoBOAHOCT, KOHBEKUWMS, U3NnyyeHme),
ANeKTpU3aUms Ten, B3aMMOLENCTBME 3apsAA0B, AENCTBUSA 3N1EeKTPUYECKOrO
TOKa, KOPOTKOE 3aMblKaHue, B3auMOAEWNCTBME MarHUTOB, [eicTeue
MarHWTHOro Nnons Ha NPOBOAHMK C TOKOM, 3/1EKTPOMAarH1UTHasA UHAYKLMS)
Mo OMNWCaHWID WX XapaKTePHbIX CBOWNCTB W HA OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX AaHHOe PU3NYECKOe ABNEHWE;
pacnos3HaBaTb MPOSB/IEHME  U3YYEHHbIX  (DU3NYECKUX  SBMEHUA B
OKpY)KalolleM MUpe, B TOM 4MUC/ie (PU3NYECKME SABMIEHUS B MPUPOSE:
MOBEPXHOCTHOE HATSHXKEHME W KanWispHble SBIEHUA B NPUPOSE,
Kpuctannel B npupoge, wu3nydveHve ConHua, 3amepsaHne BOLOEMOB,
MOpCKue 6pur3bl, 06pa3oBaHe Pocbl, TYMaHa, MHes, CHera, a/IeKTpuyeckmne
ABNEHNA B aTMocdepe, 3/EKTPUYECTBO XXMBbIX OPraHNM3MOB, MarHUTHOE
none 3emnu, Apeid nosocoB, POSb MAarHUTHOrO MOMA A/1A XKU3HU Ha
3emse, NONAPHOE CUAHKE, NPU 3TOM MePEBOAUTL NPaKTUYECKYHO 3aa4y B
Yy4eOHYt0, BbIAeNsTb CYLLECTBEHHble CBOMCTBa (MPU3HAKM) (PU3NYECKUX
ABNEHUN;
OMMCbIBaTb N3YYeHHble CBOWNCTBA Te/l U PU3NYECKME ABMEHUS, UCMO/b3YH
(hn3nyeckune BenMUMHbI (TeMnepaTypa, BHYTPEHHSAS 3HEPrus, KOIMYECTBO
TennoTbl, YyAenbHas TennoéMKOCTb BellecTBa, YAenbHasd Tensorta
NNaBfeHns, yaenbHas TernjoTa NapoobpasoBaHWs, YyaenbHas TennoTa
CropaHus ToMAmea, KO3MMULMEHT MOME3HOro [elcTBUA  Ten0BOWn



MalUWHbI, OTHOCUTENbHAsA BIAXHOCTb BO34yXa, 3MEKTPUYECKUI 3apAaf,
cuna TOKa, 3MeKTPMYECKOe HanpsXeHue, COMPOTUB/IEHME MPOBOLHUKA,
yfenbHOe  COMpPOTMB/IEHME  BellecTBa, pabota M MOLIHOCTb
3/IEKTPUYECKOr0  TOKa), MNpU  OMWUCaHWM  MpaBWIbHO  TPaKTOBaTb
(PM3NYECKNIA CMbICNT UCMOMb3YEMbIX BE/IMUYUH, 0003HAYEHUS U eaUHULbI
(PM3MYECKNX BEMIMYMH, HaxoAUTb (OPMY/bl, CBA3bIBAKOLIME [AHHYIO
(PM3MYECKYD BEUYMHY C APYTMMU  BeIMYMHAMKU, CTPOUTb rpagnku
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENINUNH;

XapaKTepn30oBaTb CBOWCTBA Te/, (DM3NYECKME SB/IEHUA W MPOLECCH,
MCNONb3YA OCHOBHbIE MMOJIOKEHUA MOEKYNAPHO-KUHETUYECKOW Teopum
CTPOEHMS BELLECTBa, MPUHLMN CynepnosnumMm nonein (Ha KayeCTBeHHOM
YPOBHeE), 3aKOH COXpaHeHUs 3apsapa, 3akoH Oma 4na yyacTka Lenu, 3aKoH
xoyna-JleHua, 3aKOH COXpaHeHWs 3Heprun, npuM 3TOM AaBatb
C/TIOBECHYIO (DOPMY/IMPOBKY 3aKOHa M 3anucbiBaTb €ro MaTeMaTuyecKoe
BbIpaXKEHWE;

0OBACHATL (PU3MYECKMEe NPOLECCbl U CBOWCTBA Tes, B TOM YuMC/le U B
KOHTEKCTe CUTyauuii NPakTUKOOPUEHTMPOBAHHOIO XapaKTepa: BbIABNATb
NMPUYNHHOCNELCTBEHHbIE CBA3W, CTPOUTL 0OBACHEHUE U3 1-2 NOrMYecKmX
LUaroB C Oropoil Ha 1-2 M3yyeHHbIX CBOWMCTBA (DU3NYECKUX SIBIEHWA,
(hM3MYECKNX 3aKOHOB NI 3aKOHOMEPHOCTEN;

pewarb pacyéTHble 3afjauv B 2-3 [eWCTBUS, WCMOJb3ys 3aKOHbl U
(hopmy/ibl, CBA3bIBatOLME (PU3NYECKME BeNIMUMHBI: HA OCHOBE aHa/n3a
YCNOBMS 337a4M 3anucbiBaTb KPaTKOe YCNOBWE, BbISBNATb HELOCTaTOK
[aHHbIX AN19  pelleHns 3afadu, BbloMpaTb 3aKOHbl U (hOpPMYIbl,
HeoOXoauMmble [ANS €€ pelueHWs, MNPOBOAUTbL PacyéTbl M CpaBHUBATb
Mosly4eHHOe 3HayYeHVe PU3NYECKO BENMYMHDI C U3BECTHLIMU AaHHbLIMU;
pacrnosHaBaTb MPO6/IEMbl, KOTOpble MOXHO pPewwnTb MNpu  MNOMOLLM
(hM3nMYECKUX MEeTOAOB, MCMOMb3ys OMNUCaHWe WCCNefoBaHWs, BblAeNATb
npoBepsieMoe  MPeAnooXeHWe, OLEeHMBaTb MPaBWIbHOCTL  NopsAKa
MpOoBeLeHNA UCCeA0BaHNSA, feNaThb BbIBOAbI;

MPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (M3NYECKUX  ABNEHUA UK
(hM3MYeCKNX CBOMCTB TeN (KanunnisipHble ABMEHNS, 3aBUCUMOCTb AaB/leHNS
BO3JyXxa OT ero 06béma, TeMnepaTypbl, CKOPOCTU NpoLecca OCTbIBaHUSA Y
HarpeBaHWs MNPV M3YyYeHUU OT LBeTa u3nydarowein (nornoLlaroLLei)
MOBEPXHOCTWN, CKOPOCTb MCMapeHus BOAbl OT TeMMepaTypbl XXUAKOCTU Y
nnowaan eé€ noBepxXHOCTW, 3NeKTpU3aumMs Ten W B3aVMOLENCTBME
3NIEKTPUYECKMX  3apALO0B, B3aUMOLENCTBME MOCTOAHHLIX  MarHWTOB,
BM3ya/in3auma  MarHUTHbIX MOMeA MOCTOSAHHLIX MarHuWTOB, [eicTBuSA
MarHMUTHOrO MoSiA Ha MPOBOAHUK C TOKOM, CBOMWCTBA 3/1EKTPOMArHuTa,



CBOWCTBA 3/1EKTPOABMIaTeNnss MOCTOSSHHOIO TOKa):  (POpMynMpoBaThb
npoBepsieMble NPEAMNONOXeHNs, CObUpaTh YCTAaHOBKY U3 MPen0XeHHOro
060pya0BaHMs, ONUCLIBATL XOZ, ONbITa 1 (DOPMY/IMPOBATL BbIBOAbI;
BbIMO/MHATL ~ MNPAMbIE  WU3MEPEHWs  TemnepaTypbl,  OTHOCUTE/IbHOM
BNXHOCTW BO34yXa, CW/Ibl TOKA, HaMnpsXeHus C UCMO/b30BaHMEM
aHa/iIoroBbIX NPUMOOPOB M AATYMKOB (PU3NYECKMX BEIMYMH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHUI C YYETOM 3ajaHHOM abCONKOTHOM NOTPELLHOCTY;
NPOBOAUTb UCC/eA0BaHME 3aBUCUMOCTM OLHON (PU3NYECKOW BENIMUMHbI OT
OPYrol €  UCMOSb30BaHMEM  MPAMbIX — U3MepeHuU  (3aBMCUMOCTb
COMPOTUB/IEHNS TMPOBOAHMKA OT ero AJ/IMHbl, MOWaAM MOnNepeyHoro
CeYeHNs 1 yaeNnbHOro COnpoTMB/IEHNS BeLLeCTBa NMPOBOAHMKA, CUJIbl TOKA,
NMOYWero 4epes TMPOBOAHMK, OT  HarpsKeHUss Ha NPOBOAHUKE,
nccnefoBaHWe  MNOCMeA0BATENIbHOTO W MapalfieflbHOro  COeAMHEHWi
MPOBOAHWKOB): MNaHMPOBaTb WCCMefoBaHMe, cobupaTb YCTAHOBKY W
BbIMO/IHATL W3MEPEHUs, cneays MpeanoXeHHOMY MnaHy, (YMKCMPOBaTb
pe3ynbTaTtbl MOJYYEHHON 3aBUCMMOCTM B BuAe Tabnivy, M rpagmkos,
[enaTb BbIBOAbI M0 pe3y/nbTataM 1UccnefoBaHus;

MPOBOANTL KOCBEHHble W3MEPEHUs (PU3NYECKMX BeNNUYNH (yaenbHas
TENnM0BMKOCTb  BELLECTBa, COMPOTWB/IEHNE MPOBOAHMKA, paboTa W
MOLLIHOCTb 3/1eKTPMYECKOro TOKa): MIaHVMpoBaTb W3MepeHus, cobupatb
3KCNEePUMEHTa/IbHYHO YCTaHOBKY, Crefys MPeioXeHHON UHCTPYKLMK, 1
BbIYNCNATb 3HAYEHWE BEIMUYNHDI;

cobntofartb npaBuia TEXHNKK 6e30MacHOCTY Npu paboTe ¢ 1a60PaTOPHbLIM
0bopyoBaHMEM;

XapakTepm3oBaTb MNPUHUMNbI  OEACTBUA  M3YYeHHbIX MPUGoOpoB U
TEXHWYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM 4uche:
cucTtemMa OTOMJIEHNS AOMOB, TMIPOMETP, Maposas TypbuHa, amnepMeTp,
BO/IbTMETP, CYETUMK 3NIEKTPUYECKON 3IHEPTUN, 3/1EKTPOOCBETUTE/bHbIE
NpuoopbI, HarpeBaTelbHbIE 3/1EKTPONPUOOPBI (MPUMEPLI), 3NEKTPUYECKME
npefoXpaHUTENN, 3NEKTPOMArHUT, 3N1eKTPOoABMraTe/lb MOCTOAHHOIO TOKa),
NCMO/Mb3ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX SABMIEHUA U HeobXoauMmble
(hM3nYeCcKme 3aKOHOMEPHOCTU;

pacrnosHaBaTb MPOCTble TEXHWYECKME YCTPONCTBA W U3MEPUTESbHbIE
npuoopbl MO CXemMaM W CXemMaTUYHbIM  pPUCYHKaM  (XKMLKOCTHbIIA
TEPMOMETP, TEPMOC, MCUXPOMETP, FMIPOMETP, ABuraresi BHYTPEHHEero
CropaHus, 3/M1eKTPOCKONM, PeocTaT), COCTaB/ATb CXEMbl 3/1eKTPUYECKUX
Lieneil ¢ nocnefoBaTeNbHbIM U Napaie/ibHbIM COeUHEHNEM 3/1EMEHTOB,
pasnnyas yCnoBHble 0603HaYeHNS 3N1EMEHTOB 3/IeKTPUYECKUNX LIENe;



NpUBOAWUTL  NpUMepbl  (HaxoauTb  MHQoOpMauMio 0 npumepax)
NPaKTUYEeCKOro WCMO/b30BaHNA (DM3NYECKMX 3HAHWIA B MOBCEAHEBHON
XKU3HM ANa obecriedeHns 6e30MacHOCTM NMpu obpalleHnn ¢ npuoopamn n
TEXHUYECKMMM YCTPOMCTBaMU, COXPaHEeHWs 340p0BbA M COONOLEHUSA
HOPM 3KO/I0rMYecKoro NnoBeAeHNs B OKPY)KatoLLEN cpeje;
OCYLLECTBNATb  MOWCK  MH(OpMaumM  (M3NYECKOro  COAepXKaHus B
VHTepHeTe, Ha OCHOBE WMEIOLIMXCA 3HaHWN W MNyTEM CPaBHEHUS
[OMNOMHUTENbHLIX ~ MCTOYHMKOB  BbIAENATb  MH(opMauuio,  KoTtopast
ABNAETCA MPOTUBOPEUNBOIA UM MOXET ObITb HEAOCTOBEPHOM;
MCNONb30BaTh MPU BbINO/IHEHUN YYeOHbIX 33[aHNIA HAYHYHO-MONYNAPHYHO
NATEpaTypy  (PM3MYECKOro  COAEpPXaHWus, CrpaBOYHble  MaTepuasbl,
pecypcbl CeTu VIHTepHET, BNageTb NpUMEMaMn KOHCMEKTMPOBaHMS TEKCTA,
npeobpa3oBaHNA MH(OPMALUN U3 OAHOIN 3HAKOBOI CUCTEMbI B APYTYIHO;
CO3JaBaTb COOCTBEHHbIE MUCbMEHHbIE W KpaTKue YCTHble COOOLLEHNS,
0606Wad MHGpopMaUMI0 U3  HECKOSIbKUX WCTOYHUKOB  (hU3MYECKOro
COAepPXaHWd, B TOM uucne NybAMYHO MpPeacTaBnATb  pesy/bTaTbl
MPOEKTHON WM UCCNeA0BaTeNbCKON AeATeNIbHOCTU, NPU 3TOM FPamMOTHO
MCMOMb30BaTb  U3YYEHHbIA MOHATUMWHBLIA  annapat Kypca QU3nKu,
CONPOBOX/ATb BbICTYMN/IEHNE NPe3eHTaLNel;
NPU  BbIMNOMHEHUN Y4YebHbIX MPOEKTOB W WCCNEAOBaHWUN (PU3NYECKMX
NpoLeccoB pacnpefenstb 0643aHHOCTW B Tpynne B COOTBETCTBUM C
MOCTaB/IEHHbIMW 3afa4amu, CefnTb 3a BbIMNOIHEHWEM NfaHa AeACTBUA 1
KOPPeKTMpoBaTb ero, afeKkBaTHO OLeHMBaTb COOCTBEHHbIA BKNag B
[eATe/IbHOCTb PYMIbl, BbICTPaUBaTb KOMMYHUKATUBHOE B3aIMO/ENCTBIE,
NPOSABNAS FOTOBHOCTb pa3peLlaTb KOHQINKTbI.

K KOHLYy 06y4eHuns B 9 Kiacce npeaMeTHbIe pe3y/bTaTbl Ha 6a30BOM YpOBHE

L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHaOLLMXCA YMEHWIA:

MCNONb30BaTb MOHATUA: CUCTEMA OTCYETA, MaTepuasibHas TOYKa,
TPaeKTopus, OTHOCMTENbHOCTb MEXaHUYECKOro ABVDKEHWS, Aehopmaums
(ynpyras, nnactudyeckas), TpeHWe, LIEHTPOCTPEMUTENIbHOE YCKOPeHwue,
HEBECOMOCTb W Meperpysku, LEHTP TSKeCTn, abCcontoTHO TBEPAOE Teno,
LIEHTP TsHKeCcTn TBEPAOro Tena, paBHOBECUE, MeXaHWYeckne KonebaHus v
BOJIHbI, 3BYK, WH(MPa3BYK W YNbTPasByK, 3/EKTPOMArHUTHbIE BOJHbI,
LLKaNa 3NeKTPOMAarHUTHbIX BOJH, CBET, 6/IM30PYKOCTb M Aa/lbHO30PKOCTD,
CMEKTPbI UCMYCKaHUA N NOrNoLeHuns, anbha, 6eTa- 1 ramma-nsnyyeHus,
M30TONbI, A4epHas SHEPreTuKa;
pas3nuyatb fBNeHWs (PaBHOMEPHOE W HepaBHOMEPHOe MNPSAMONMHENHOE
[BWKEHVEe, pPaBHOYCKOPEHHOe MNPSMONHENHOE [BUXKEHWE, CBOOOAHOE
nageHne Tef, paBHOMEPHOE ABVKEHME MO OKPYXXHOCTU, B3aMMOeCTBMNe



Te/l, peakTBHOe [BWKeHWe, KofebaTeslbHOe ABVDKEHWe (3aTyxaroLiue u
BbIHY)XIeHHble KO/iebaHus), pe3oHaHC, BO/IHOBOE ABWKEHWe, OTpPaXkeHue
3BYKa, MPSMOSIMHEAHOe pacnpoCcTpaHeHue, OTpaXKeHWe W NpenomM/ieHve
CBeTa, MOJIHOe BHYTPEHHee OTPaXKeHWe CBETa, pa3/ioXkeHve 6enoro ceeta B
CMEKTP W  C/IOXEeHWe ChneKTpasibHbIX  LBETOB, [AMCMEPCUsA  CBETa,
eCTeCTBEHHas PajM0aKTMBHOCTb, BO3HWKHOBEHWE JIMHENAYATOro CrekTpa
N3/1y4eHUs) Mo ONMUCaHMIO0 NX XapaKTePHbIX CBOMCTB M HA OCHOBE OrbITOB,
[AEMOHCTPUPYIOLLMX AaHHOe PU3NYECKOe ABNEHVE;

pacrnosHaBaTb MPOSIB/IEHWE  M3YYEHHbIX  (DM3NYECKMX  SABMIEHUA B
OKpyXatowiem mupe (B TOM uucrie (M3MYeCKne SBNEHMS B MPUPOLE:
MPUMBbI N OTNMBBI, ABVKeHMe nnaHeT COMHEYHOM CUCTEMDI, peakKTUBHOE
OBWKEHME >KMBbIX OPraHM3MoB, BOCMPUATME 3BYKOB >KMBOTHBIMW,
3eM/IETPSACEHME, CEMCMWUYECKMe BOSHbI, LyHamW, 3X0, LUBeTa Te/fl,
ONTUYECKME ABMEHUA B MpUpoge, OGMONIOrMYeckKoe [feicTsue BUAMMONO,
YyNbTPaMONETOBOrO W  PEHTIEHOBCKOIO  WU3/TyYeHWNid, eCTECTBEHHbIN
PaAMoaKTUBHBLIA (POH, KOCMMUYECKME Nyuu, pPagvoakTUBHOE W3/yYeHue
MPUPOAHbLIX MWHepasnoB, [AeWCTBUE PagMOaKTUBHbLIX W3IYYEHUI Ha
OpraHM3M 4esioBeka), NMpu 3TOM MepPeBOAWTL NPaKTUYECKYH 3afadvy B
y4eOHYt0, BbIAeNsATb CYLECTBEHHble CBONCTBa (MPU3HAKM) (PU3NYECKUX
ABNEHUN;

OMMCbIBaTb N3YYeHHble CBOMNCTBA Te/ U PU3NYECKME SABMIEHMS, UCMOSb3YA
(hm3nyeckne BeNMUYUHBbI (CPeAHAs M MrHOBEHHAas CKOPOCTb Tefa npu
HepPaBHOMEPHOM [BMXKEHUW, YCKOPEHWe, repemMelleHre, MnyTb, YrnoBas
CKOPOCTb, CWna TPEHMUs, Cuia YNpyroctu, cuia TSHKECTU, YCKOpeHue
CBOOOAHOrO nafeHns, Bec Tena, WMNYyNbC Tena, WMNYAbC CWbl,
MexaHuW4yeckas pabota M MOLLHOCTb, MOTeHUManbHas 3Heprus Tena,
MOLHATOr0 Haj MOBEPXHOCTHIO 3eM/IN, NMOTEHUMAIbHAsA JHEPrus CXaTon
MPYXXWHbI, KWHETMYeCKas 3Heprus, nonHas MexaHW4yeckas 3Heprus,
nepuog 1 Yactota KonebaHwuin, 4/MHa BOSHbI, TPOMKOCTb 3BYyKa U BbICOTA
TOHa, CKOPOCTb CBETA, MOKasaTe/lb MPesioM/IeHNs cpefbl), Mpu onmcaHnm
MpPaBu/IbHO TPaKToBaTb (U3NYECKUIA CMbIC/T WCMOMb3YEMbIX BE/INYMH,
0003HaYeHs N eauHULbLI PU3NYECKUX BENNYMH, HaXOAUTb (OPMYIbI,
CBA3bIBAOLLME [AHHYH (DM3NYECKYIO BE/IMYMHY C APYrMMU BEIMYMHAMMU,
CTPOUTL rpafuKn N3y4eHHbIX 3aBUCUMOCTEN (DU3NYECKNX BESTMUNH;
XapaKTepu3oBaTb CBOWCTBA Tes, (hM3MYECKMe SABMIEHUA W MPOLECCHI,
MCNONb3yA 3aKOH COXPaHEHWA 3HEPruu, 3aKOH BCEMUPHOIO TArOTEeHWS,
MNPUHLMN  CYNneprnosvumMn Ccua, MNPUHLMN  OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHUs MMMY/bCa, 3aKOHbl OTPaXKEHUS W
MpesioM/IeEHNA CBETa, 3aKOHbI COXPaHeHNs 3apsa0BOro M MacCoBOro YnMcen



Npu A4EepHbIX peakumax, Mpu 3TOM [aBaTb CMIOBECHYHD (hOPMYIMPOBKY
3aKOHa 1 3anuncbiBaTb ero MaTemMaTU4ecKoe BblpaXKeHWE;

0OBACHATL (PU3MYECKMEe NPOLECCbl U CBOWCTBA Tesl, B TOM 4uC/le U B
KOHTEKCTE CMTyauuid NpakTUKOOPMEHTUPOBAHHOIO XapakTepa: BbIABSATb
NMPUYNHHO-CNEACTBEHHBIE CBA3W, CTPOUTb 00BACHEHNE U3 2—3 NOTMYECKUX
LLIAaroB C OMOPOi Ha 2—3 M3YYeHHbIX CBOWMCTBA (PU3NYECKUX SABMEHWUMN,
(hM3MYECKMNX 3aKOHOB N/IM 3aKOHOMEPHOCTEN;

pewarb pacyéTHble 3agaun (onuparolimecs Ha cuctemy u3 2-3
YPaBHEHWIA), NCMO/b3ys 3aKOHbI 1 (DOPMY/Ibl, CBSA3bIBAIOLLME (IM3NYECKME
BE/IMYMHbI: Ha OCHOBE aHa/n3a YC/M0BUA 33fayn 3anucbiBaTb KpaTkoe
YCNOBWE, BbIABNATL HeAOCTaloWMe UM U30bITOYHbIE AaHHble, BbIOMPaTb
3aKOHbl U (POPMY/Ibl, HEOOXOAMMbIE A1 PELUeHMs], MPOBOAUTL PaCUETbI 1
OLEHMBaTb  Pea/IMCTUYHOCTb  MONYYEHHOrO  3HaYeHUs  PU3NYECKON
BE/IMYMHBI;

pacnosHaeatb MpPo6/MeMbl, KOTOPble MOXHO pPewnTb MNpu  MOMOLUM
(bM3MYECKNX MEeTOLOB, WUCMOMb3yA OMucaHWe WCCef0BaHNSA, BbILENATb
npoBepsieMoe  MPeAnooXeHWe, OLeHMBaTb MpPaBWIbHOCTL  NopsAKa
NPOBeAeHUs  UCCMefoBaHWs, fJenatb  BbIBOAbl, WHTEPNPETUPOBaTH
pe3ynbTaTbl HAa6OAEHWIA U ONbITOB;

MPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (IM3NYECKUX  ABNEHUA UK
(OM3NYECKMX CBOWCTB TeN (M3y4YeHMe BTOPOro 3akoHa HbHOTOHa, 3aKoHa
COXpPaHEHUA 3HepPrun, 3aBUCUMOCTb Mepuofa KonebaHuin MpPY>XKMHHOIOo
MasTHMKa OT MaccCbl rpysa M >XECTKOCTU MPY>XXWHbI U HE3aBUCUMOCTb OT
amnAnTyLbl MasiblX KOfebaHnii, NPAMOIMHEHOE PacnpoCTpaHeHVe CBeTa,
pasnoXKeHvie 6enoro cCBeTa B CMEKTP, U3yYeHUe CBOWCTB M3006paXKeHUs B
M/IOCKOM 3epKasie N CBOWCTB M300paxeHWs MpeAMeTa B COOMpatoLLei
NINH3e, HabMoAeHWe CMOLWHbIX U NIMHEAYaTbIX CMEKTPOB WU3/y4veHns):
CaMOCTOATE/IbHO  cobupaTb  YCTaHOBKY U3  M3ObITOYHOro Habopa
obopyaoBaHMsl, OMWCbIBaTb  XOf4 OMblTa W ero  pesynbTaThl,
(hopMynMpoBaTb BbIBObI;

MPOBOANTL MPU HEOHBXOAMMOCTM CEPUI0 MPSAMbIX U3MEPEHUI, onpeaenss
cpedHee 3HayeHVMEe W3MepPSeMO BeNnYMHbl  ((POKYCHOE pacCTOosHME
cobupatollerd NMH3bI), 060CHOBbLIBaTL BbIGOP cnocoba WU3MepeHus
(n3mepuTenbLHOrO Nprbopa);

NMPOBOANTL  WCC/eAOBaHME  3aBUCUMOCTEN  (PU3NYECKUX BEINYMH C
MCNONb30BaHNEM MPSAMbIX W3MEPEHWIA (3aBMCMMOCTb MYyTU OT BPEMEHU
NPy pPaBHOYCKOPEHHOM [BWMXXEHUW 6e3 HayaslbHOM CKOPOCTW, nepuoja
KonebaHnil MaTeMaTMyeCKOro MasTHUKAa OT [/IMHbl HWUTW, 3aBUCMMOCTY
yrna OTpaXeHWs CBeTa OT Yyrna nageHus u yrna npenoMieHus ot yrna



nafeHnsa): nnaHMpoBaTb WUCCNef0BaHWe, CaMOCTOATE/IbHO CO6UpaThb
YCTAaHOBKY, (DMKCMPOBaTb  pe3y/bTaTbl  MOSIYYEHHOW  3aBUCKUMOCTM
(PM3NYECKUX BENMYMH B BUAe Tabnuu W rpamkos, Aenatb BbIBOAbI MO
pe3ynbTaTam UccnefoBaHus;

NMPOBOAUTb KOCBEHHbIE W3MEPEHWNA (IU3NYECKUX BeNYUH (CpesHss
CKOPOCTb W YCKOpPEHWe Tena nMpu  PaBHOYCKOPEHHOM  [BVXKEHUMU,
YCKOpeHre CBOOOAHOro nafeHus, >KECTKOCTb MPYXXWHbI, KO3(W(MULNEHT
TPEHUA CKOJIbXXEHUSA, MeXaHWYeckas paboTa M MOLLHOCTb, 4YacToTa U
nepuos KonebaHwWin maTtemMaTMyeckoro W MPYXWHHOTO MasTHUKOB,
onTu4Yeckasd cuna cobuparowein  NNH3bI,  PaanNOoaKTMBHBLIA  ()OH):
NIaHMPOBaTb M3MEPEHUs, CObMpaTb 3KCMEPUMEHTA/IbHYIO YCTaHOBKY W
BbINO/HATL M3MEpPeHWs, cneays NpPeaioXXeHHOW MHCTPYKLMK, BbIYUCASATD
3HaYeHue BeNIMUMHbI U aHaM3MPOBATL MOJTyYeHHbIe Pe3y/ibTaTbl C YHETOM
3aJaHHOI MOrpPeLLHOCTN N3MEPEHNIA;

cobnodatb npaBuia TEXHNUKKM 6e30MacHOCTM Npu paboTe ¢ 1a60pPaTOPHbLIM
0bopyaoBaHMEM;

pasninyatb OCHOBHblE MPU3HAKN W3YYEHHbIX (U3NYECKNUX MOJENEil:
mMaTepuasibHas TO4Yka, abCONMHOTHO TBEPLOE Teno, TOYEUHbIA WCTOYHUK
cBeTa, /ly4, TOHKad /MH3a, MNaHeTapHas MOAeNb aToma, HYK/IOHHas
MOA€/Nb aTOMHOr0 A4pa;

XapaKTepn3oBaTb  MPUHLUMNbI  AEACTBUA  M3YUEHHbIX MPUOGOPOB U
TEXHNUYECKMX YCTPOWMCTB C OMOPOM Ha WX onucaHWs (B TOM YWUCIe:
CNUAOMETP, [LATYMKWM TMOMIOXKEHUS, PaCcCTOSHUA W YCKOPEHWs, pakeTa,
9X0MI0T, OYKW, Mepuckon, oToannapar, ONTUYECKNe CBETOBOAb,
CMeKTPOCKON, [03UMeTp, Kamepa BWAbCOHA), MCNOMb3ys 3HaHWA O
CBOMCTBAX (PUM3NYECKMX SABMIEHWA W HeobXxoAuMble  (PU3NYECKME
3aKOHOMEPHOCTMU;

MCNONb30BaTb CXEMbl M CXEMATUYHbIE PUCYHKUN U3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEpPUTE/IbHbIX MPMOOPOB M TEXHONIOTMYECKMX MPOLLECCOB
Npu peleHnn y4ebHO-NPaKTUYECKMX 3afa4y, OMTUYECKMe CXembl ANS
NMOCTPOEHUS N306PaXKEHNI B NIOCKOM 3epKasie U COOMpatoLLIEN NINH3E;
npuMBOANTL  NpUMepbl  (HaxoAuTb  WHQOpPMaUMIO O  MpUMepax)
NPaKTUYeCKOro MCMo/b30BaHNA (DU3NYECKUX 3HAHWWA B MOBCELHEBHOM
XKU3HM ANa obecriedeHns 6e30MacHOCTM NMpu obpalleHnn ¢ npubopamn u
TEXHWYECKMU YCTPONCTBaMMK, COXPaHeHUs 340P0BbA U COOMHOAEHMS
HOPM 3KO/I0rMYeCcKoro NnoBeAeHNs B OKPY)KatoLLERN cpeje;

OCYLLECTBNATb  MOUCK  MH(OpMaumy  (M3NYECKOro  CofdepXKaHus B
VHTepHeTe, camoCToATeNIbHO (DOPMYNNPYS MOUCKOBbLIM 3aMpoc, HaXoAMTb



nyTn onpefeneHns 4OCTOBEPHOCTU MOTyYEHHOW MH(OpMaL MM Ha OCHOBE
NMEIOLLNXCS 3HAHUIA 1 JOMONHUTENIbHbIX NUCTOYHUKOB;

MCMO/b30BaThb MPW BbIMOMHEHUN YUYeOHbIX 33faHuiA HaYy4YHO-NOMYSAPHYHO
nnTepatypy  (PU3NYECKOro  COAepXKaHWs, CrnpaBOYHble  MaTepuasbl,
pecypcbl cetn MIHTepHeT, BNafeTb NPUEMaMm KOHCMEKTMPOBAHWNA TEKCTA,
npeobpa3oBaHNA NHHOPMaLMN U3 OLHOM 3HAKOBOW CUCTEMbI B APYTYIO;
cOo3faBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHbIE COOOLLEHNA HA OCHOBE
NH(OPMaLMN N3 HECKONbKUX WCTOYHUKOB (PU3NYECKOr0 COAEpPXKaHWs,
Ny6/1MYHO NPeACTaBNATb Pe3y bTaTbl NPOEKTHON UK UCCNeA0BaTe/IbCKOM
[eATeNbHOCTW, NPWM  3TOM  TPaMOTHO  WCMO/b30BaTb  M3YYEHHbIN
MOHATUIHLIA annapar M3y4yaemoro pasgena (M3MKMm U COMNPOBOXAATb
BbICTYMN/IEHME MNpe3eHTaUMed C YYETOM OCOOGEHHOCTEN ayauTopuUn
CBEPCTHUKOB.



TEMATWYECKOE NMNJ1IAHNPOBAHWE

7 KNNACC
KonnyecTtso yacoB ONEKTPOHHbIE
No HanmeHoBaHMe pa3aenos 1 TeM K n (undppoBble)
n/n nporpamMmsil Bcero 06H TPOTIEHbIE P 6aKT|/|quKv|e obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pasgen 1. ®u3nKa v eé ponb B MO3HAHUKM OKPYXKaloLLEero Mmmpa
Bubnmnoteka LLOK
11 PYska - Hayka 0 Np1pope 2 https://m.edso0.ru/7f416194
bubnnoteka LLOK
12 PUSUHECKME BENMHMHD 2 1 https://m.edso0.ru/7f416194
o bubnnoteka LIOK
1.3 EcTecTBeHHOHayUHbIV MeTO/, NO3HaHWA 2 1 https://m.edsoo.ru/7f416194
Toro no pasgeny 6
Pa3gen 2. lNepBoHaYa/ibHble CBeleHMA 0 CTPOEeHMN BeLLiecTBa
Bubnnoteka LLOK
21 CTpoenue BelecTsa 1 https://m.eds00.ru/7f416194
29 [BVKeHVe 1 B3aUMOZeNnCcTBme YacTul ) 1 Bubnnoteka LLOK
' BeLLecTBa https://m.eds00.ru/7f416194
Bubnnoteka LLOK
2.3 ArperaTHble COCTOAHNSA BELLECTBa 2 httos://m.edsoo.ru/ 7416194
Toro no pasgeny 5
Pasgen 3. [IBU>XXeHWE 1 B3aUMOENCTBUE TeN
Bubnnoteka LLOK
31 Mexanm1eckoe ABIkeHie 3 https://m.eds00.ru/7f416194
3.2 WHepuwma, macca, NI10THOCTb 4 1 Bubnnoteka LLOK




https://m.edsoo0.ru/7f416194

Bubnnoteka LLOK

33 Cuna. Bupb! cur 14 2 https://m.eds00.ru/7f416194
Toro no pasgeny 21
Pasgen 4. [laBneHne TBEPAbIX TeN, XXMAKOCTEN N ra3os
[JasneHwve. lNepefaya faBneHns TBEPALIMMI Bubnmoteka LLOK
41 3
TeNnamu, XXMAKOCTAMMU U razamu https://m.edso00.ru/7f416194
Bubnnoteka LLOK
4.2 Hlanere XnakocTy > https://m.edso0.ru/7f416194
Bubnmnoteka LLOK
4.3 ATMOCthepHOe AaBneHme 6 https://m.edso0.ru/7f416194
44 [encTBIMe XXMAKOCTU 1 rasa Ha Norpy>XeHHoe 7 3 Bubnmoteka LLOK
' B HUX TENO https://m.eds00.ru/7f416194
WToro no pasgeny 21
Pa3nen 5. PaboTa U MOLLHOCTb. QHeprus
Bubnmnoteka LLOK
>1 Pabora n mouHocTe 3 1 https://m.eds00.ru/7f416194
Bubnnoteka LLOK
52 MpocTbie MexaH3Mbl > . https://m.edso0.ru/7f416194
Bubnnoteka LLOK
>3 Mexariueckas sHeprys 4 1 https://m.edso0.ru/7f416194
Toro no pasgeny 12
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO NPOrrAMME 68 12




8 KJTACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtso yacoB

ONEKTPOHHbIE
(undppoBble)

Ne n/n KoHTponbHble [NpakTuyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. TennoBble ABEHUA
. Bubnnoteka LLOK
11 CTpoeHuMe 1 CBOMCTBA BELLIECTBa 7 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
12 Tennosble npoLiecch! 21 1 ° https://m.edsoo.ru/7f4181ce
Toro no pasgeny 28
Pasfen 2. DneKTpnyeckue N MarHUTHblE ABJ/IEHUA
JneKTpUYecKme 3apaabl. 3apsXKeHHble Tena Bubnmoteka LLOK
2.1 o 7 1
N UX B3aMMOJeNCTBUNe https://m.edsoo.ru/7f4181ce
o o Bubnmoteka LLOK
2.2 [OCTOAHHBLIV 3NEKTPUYECKUMN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
23 MarHuTHble AB/1eHN 0 1 15 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
24 S/IeKTPOMArHUTHaA MHAYKIA 4 https://m.edsoo.ru/7f4181ce
Toro no pasgeny 37
Pe3epBHOE Bpems 3
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68 3 145




9 KNTACC

KosinyecTBo 4acos ONEeKTPOHHbIe
HanmeHoBaHWe pa3genos 1 Tem (undppoBble)
Ne n/n KoHTponbHble [NpakTuyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. MexaHn4ecKue aBneHUSA
11 MexaHu4ecKoe ABVXeHWe 1 Crocobbl ero 10 1 Bubnmoteka LLOK
' onucaHus https://m.edso00.ru/7f41a4a6
o Bubnnoteka LLOK
1.2 B3anmogencTsume T 2 1
SAMoAeNCTBIC TEN 0 3 https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
1. KOHbI COXpaHeHns 1
3 3aKOHb! coxpare 0 3 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 40
Pasgen 2. MexaHnyeckue KonebaHns 1 BOJTHbI
Bubnnoteka LLOK
21 Mexaruueckue Koneoanns ! 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
2.2 MexaHn4eckne Bo/HbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pasgen 3. 9neKTpoMarHMUTHOE MoJe N 3/IEKTPOMarHUTHbIe BOJIHbI
JNeKTPOMarHUTHOe none u Bubnmoteka LLOK
3.1 6 2
3NEKTPOMArHNUTHbIE BOMHbI https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 6
Pa3gnen 4. CBeToBble ABNEHNSA
4.1 3aKOoHbI pacnpocTpaHeHus cBeTa 6 2 Bubnmoteka LLOK




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

Bubnmnoteka LLOK
4.2 Jurise! u onTiseckme Mpvoops! 0 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
4.3 Pa3/ioxeHune 6e10ro cBeTa B CNeKTp 3 2 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pa3gen 5. KBaHTOBbIe AB/1IeHNSA
Bubnnoteka LLOK
5.1 VicnyckaHune v nornowieHmne cBeTa aToOMOM 4 1 https://m.edsoo.ru/7fA1a4a6
Bubnnoteka LLOK
52 CTpoerue atomHoro fapa 6 1 https://m.edso0o.ru/7f41a4a6
Bubnnoteka LLOK
5.3 AoepHble peakunn 7 1 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pasgen 6. MoBTOpUTENBHO-0606LLAKOLLMIA MOAYNb
6.1 MoBTOpEHME 1 0606LLEHME COAEPXKAHUS 9 5 Bubnmnoteka LLOK
' Kypca u3nku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 9
OBLWEE KOJTMYECTBO YACOB IO NMPOrPAMME 102 27







NOYPOYHOE NMNJ1IAHNPOBAHUE
7 KJTACC

No
n/n

Tema ypoka

Konnyectso 4acoB

KOHTpO/bHbIE

Bcero
paboThl

lNpakTnyeckme
paboThl

Jata
n3yyeHus

ONEKTPOHHbIE

LunppoBbIe
obpaszoBaTe/ibHble

pecypcbl

®r3nKa — Hayka 0 Npupoge.
ABneHus npupoabl. dr3nyeckme
SIBNEHNS

MexaHn4yeckune, TennoBble,
INEKTPUYECKNE, MarHUTHbIE,
CBETOBbIE, 3BYKOBbIE AB/TIEHUA

du3nyeckne BefINYMHbI N NX
N3MepeHne

Ypok-uccnenosaHue "3mepeHune
Temnepartypbl NPy NOMOLLA
YXMAKOCTHOro TepMOMETpa 1 JaTynka
Temnepatypbl”

Kak m3nka n gpyrve eCTeCTBEHHbIe
HayKMn M3y4atoT nNpupoay.
EcTecTBEHHOHaYYHbI MeTO[,
no3HaHus. OnncaHme HU3NYECKNX
SIBMIEHWNIA C MOMOLLbHO MOJenen

bubnnoteka LLOK
https://m.edsoo.ru/ff09f72a

YpokK-uccnenosaHue "lNposepka
rMNOTe3bl: AaNbHOCTbL MNONETA LWAPUKa,
MYLLEHHOIO rOPU30HTa/IbHO, TEM
6onbLue, YeM 60/bLUe BbiCOTa MycKa"




CTtpoeHue BewecTtsa. OnbIThl,

7 OKa3blBatoLLNE AVCKPETHOE CTPOEHME bubnuoteka LIOK
A tHne A P P https://m.edsoo.ru/ff09fe0a
BeLlecTBa
8 [BWKeHne yacTul, BeLecTsa bubmuoreka LIOK
H BELl https://m.edsoo.ru/ff0a013e
Ypok-uccnegosaHue «OnbITbl MO
9 Ha610AEHNIO TENIOBOIO PacLLUMpPEHNs
ra3zoB»
10 ArperatHble COCTOAHWNSA BELLeCTBa
B3anMoCBA3b MeXay CBOVCTBaMM
BELLECTB B pa3HbIX arperaTtHbIx
COCTOAHUAX U UX Bubnnoteka LLOK
11
aTOMHOMO/EKYNAPHBLIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OC06eHHOCTM arperaTHbIX COCTOSHUI
BOAb!
MexaHn4yeckoe ABUXKEHME.
12 PaBHOMEpPHOE 1 HepPaBHOMEPHOE Bubnmoteka LIOK
P P P https://m.edsoo.ru/ff0a05c6
[B/>KeHWe
bubnnoteka LLOK
13 CKopocCTb. EAMHULBLI CKOPOCTH
P A 4 P https://m.edsoo.ru/ff0a079c
14 PacueT nyTn 1 BpemMeHn ABMXKEHUSA Bubnmoteka LIOK
yT P A https://m.edsoo.ru/ff0a0ae4
MHepums. 3aKOH NHepLnn.
15 BsavFl)l\l;:'o elicTBme Tenp:'aK MpUYnHa Bubnmoteka LIOK
A P https://m.edsoo.ru/ff0a0c10
N3MeHeHNsi CKOPOCTU ABUXKEHUA Ten
[MnoTHOCTb BelLecTBa. PacyeT macchbl Bubnmoteka LLOK
16
1 06beMa Tena rno ero nJA0THOCTU https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas paboTta «OnpeaeneHne




NIOTHOCTWN TBEPAOIrO Tena»

PelueHue 3agay no Teme "lNn0THOCTL

Bubnnoteka LLOK

18
BeLLecTsa” https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTuka
19 B3anmogenctams Ten. Cuna
ynpyrocTn. 3akoH N'yka
Nab6oparopHas paboTa «3yyeHmne
20 3aBYCMMOCTU pacTsXeHUs
(aedhopmarmmn) npy>XMHbI OT
NPUNOXEHHOM CUMbI»
21 ABneHue TaroteHna. Cuna TaXecTn
CBsi3b MeXAY CUION TSHXKECTUN U
22 maccoi Tena. Bec Tena. PewleHue bubnmoteka LIOK
A ' N https://m.edso0.ru/ff0a1778
3afa4 no teme "Cuna TAXKeCTU
Cuvna TSXKeCTU Ha Lpyrux nnaHeTax. Bubnmoteka LLOK
23
Pur3nYecKne XapakTepuUCTUKN NniaHeT https://m.edsoo.ru/ff0a1502
Bubnnoteka LLOK
24 Viameperie cun. HamomeTp https://m.edsoo.ru/ff0al8cc
Bubnnoteka LLOK
25 Bec Tena. HeBecomocCTb
https://m.edsoo.ru/ff0a1778
CnoxeHue ABYX CW/l, HanpasneHHbIX
26 Mo OAHOM nﬂﬂ)n//l):)ﬁ i bubnmoteka LIOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHOAeNCTBYIOLLAA CUN
97 PelueHwne 3agay no teme
"PaBHogelcTBYytOLas cmn'”
28 TpeHne CKONbXEeHNS N TPEHWE MOKOS. Bubnnoteka LLOK
TpeHne B npupoae N TeEXHNKe https://m.edsoo.ru/ff0alb9c
29 Nab6oparopHas paboTa «M3yyeHue Bubnnoteka LLOK




3aBUCMMOCTU CW/bI TPEHNSA
CKOJbXXEHWS OT CUJIbl AaBNEeHNS U
XapakTepa ConpukacarLLmxcs
MOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

PelleHwne 3aga4 Ha onpeaeneHue

30 o o
paBHOAENCTBYIOLLEN CUbI
PeLueHne 3agay no Temam: «Bec

31 Tena», «I"pagnmyeckoe N306paxKeHme bubnnoteka LLOK
cun», «Cunbl», «PaBHOAENCTBYOLLANA https://m.edsoo.ru/ff0alde0
cun»

KoHTposibHas paboTa no TemMam:
«MexaHn4yecKkoe ABmKeHne», «Macca,

32 NJ0THOCTb», «Bec Tena,
«["pagnmyeckoe N306paxKeHNe CUN»,
«Cunnbi»

33 [asneHne. Cnocobbl yMeHbLLEHNA Y Bubnnoteka LLOK
yBeNM4eHns faBneHns https://m.edsoo.ru/ff0a20a6
[JaBneHuve rasa. 3aBUCMMOCTb

34 [laB/IeHUNS rasa oT 06bEMa bubnuoreka LIOK

' https://m.edsoo.ru/ff0a2376
Temnepartypsl
MNepenava naBneHns TBEPAbIMU
35 Tenp;l\fm )Klﬁ KOCTAMU U ?iaMVI 3aKoH bubnuoreka LIOK
» IR ' https://m.edsoo.ru/ff0a25b0
Mackans
JaBneHne B XXMAKOCTU U rase, Bubnnoteka LLOK

36 o
BbI3BAHHOE [IEVICTBMEM CUJbI TAXKECTU https://m.edsoo.ru/ff0a2718

37 PelueHuve 3agay no Teme «/[laBneHue B Bubnmoteka LLOK
XXMAKOCTU U rase. 3akoH [Mackana» https://m.edsoo.ru/ff0a2826

38 CoobuaroLmecs cocypl Bubnnoteka LLOK




https://m.edsoo.ru/ff0a2970

Bubnnoteka LLOK

39 Fapasn-eckt npec https://m.edsoo.ru/ff0a3136
40 MaHomeTpbl. [NopLuHeBoiA
YXMAKOCTHBIA Hacoc
ATmochepa 3emnn. MpruynHbI
CYLLLECTBOBaHWS BO3AYLLHOW
41 o)éL(;J'nquM 3emnu 3£B>I//ICI/IMOCTb bubmuoreka LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(DEPHOr0 [aB/IeHNSA OT BbICOTb!
Haf, ypoBHEeM Mops
Bubnmnoteka LLOK
42 Bec Bo3gyxa. ATMOC(epHOe AaBneHue https://m.edsoo.ru/ff0a2bsa
43 3mepeHne aTMOCHEPHOTO AaBNeHNs. Bubnmnoteka LLOK
OnbIT Toppuyennn https://m.edsoo.ru/ff0a2da8
3aBMCUMOCTb aTMOCHEPHOIO
44 aBneHns ot BbICOTbC?Hp OBHEM bubnuoreka LIOK
A anyp https://m.edsoo.ru/ff0a2fc4
mops
45 bapomeTp-aHepong. ATMochepHoe Bubnnoteka LLOK
JaBNeHNe Ha Pa3NINYHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 PelueHwne 3agay no teme "
ATMOChepHOoe aaBneHune"
eCTBUE XXMAKOCTA 1 rasa Ha
47 ﬁor EHHOGAB HUX Teno bubnuoreka LIOK
py* ’ https://m.edsoo.ru/ff0a3276
ApxumeaoBsa cuna
JlabopaTopHas pabota «OnpepeneHme
48 BbITa/IKUBAIOLLEN CUNbI, Bubnnoteka LLOK

[IeCTBYIOLLIEIN Ha TENOo, NOrPY>KEHHOE
B XKMIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

JlabopaTopHas pab6oTa no Teme
«lccnepoBaHme 3aBUCUMOCTY Beca
Tena B Bofle OT 00bEMA MNOrpy>XeHHO
B XKMAKOCTb YaCcTU Tenax»

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

50

IMnaBaHwWe Ten

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

51

JabopaTopHas paboTa
"KOoHCTpymnpoBaHue apeomeTpa unm
KOHCTPYVpPOBaHWe OLKM U
onpefeneHune eé rpysonogbLémHocTn"

52

PelueHne 3agay no Temam: «lnasaHne
cynoB. BosgyxonnasaHune»,
«[laBneHmne TBEPAbIX TeN, XXUAKOCTEN
N rasoB»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3654

53

KoHTponbHas paboTa no Teme
«[laBneHve TBepAbIX Tes, XXUAKOCTeA
Y rasoB»

54

MexaHunyeckas paboTa

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

55

MowHocCTb. EAMHMLBI MOLLHOCTU

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

56

YpokK-uccnefosaHue "Pacyét
MOLLIHOCTW, pa3BrMBaeMon Npu
nogvéme no nectHuue"

S7

[NpocTbie MexaHU3MbI. Pblyar.
PaBHOBecuKe Cu/ Ha pblyare

58

Pbluaru B TeXHUKe, ObITY U Npupoge.
JlabopaTopHas paboTa
«llccnefoBaHue ycnoBuii paBHOBeCUA

0.5

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




pblyara»

59

PelLeHMe 3aa4 No TeMe <Y CrIoBUS
PABHOBECMS pblyara»

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

60

KoaththmumeHT nonesHoro AenicTans
MexaHu3ma. JlabopatopHas paboTta
«M3mepeHne KM, HaknoHHO
MNOCKOCTW»

0.5

61

PelueHwue 3agay no Teme "PaboTa,
MoLHocTb, KA

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

62

MexaHnyeckas aHeprus.
KunHeTnyeckasa n noteHumnansHas
3Heprus

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUsl MexaHN4ecKo
3HEeprum

bubnnoteka LLOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCMEPUMEHT M0 Teme
"3KcnepuMeHTa/IbHOE onpeaeneHune
N3MEHEHWNSA KUHETUYECKON U
NOTEHLMaNbLHOM 3Hepruv nNpu
cKaTblBaHUW Tesia Mo HaK/IOHHOM
naockoctun"

65

KoHTposbHas paboTa rno Teme
«PaboTa 1 MOLLHOCTb. SHEprus»

66

Pe3epBHbIii YpoK. PaboTa ¢ TeKcTamm
no Teme "MexaHn4yeckoe [BMKeHue"

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

67

Pe3epBHbIii YpoK. PaboTa ¢ TeKcTamm
no Teme "[laBneHune TBEPAbIX Ten,
XWNLKOCTENR 1 rasos"

bubnnoteka LLOK
https://m.edsoo.ru/ffOa4ffe

68

Pe3epBHbIil ypoK. PaboTa € TeKCTaMu




no Teme "PaboTa. MOLWHOCTb.
SHeprung"

OBLLEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

68
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8 KJTACC

Konnyectso 4acoB

ONEKTPOHHbIE

No Jarta LunppoBbIe
Tema ypoka KOHTpo/bHble  [1pakTuyeckune
n/n Bcero n3ydyeHnss  obpasoBaTesibHble
paboThl paboThl pecypc
OCHOBHbIE MOMOXEHWSA MONEKYNAPHO-
1 KWHETUYECKOW TEOPUU 1 UX OMbITHbIE 1 bubmmoreka LIOK
https://m.edsoo.ru/ff0a5256
NOATBEPXKAEHNSA
2 Macca 1 pa3mep aTOMOB 1 MOJIEKY 1
3 Mogenu TBEpAoro, XXMAKoro u 1 bubnnoteka LLOK
razo06pasHoOro COCTOSIHWIA BeLecTBa https://m.edsoo.ru/ff0a540e
OO6bACHEHME CBONCTB TBEPAOIO,
4 XXMAKOro 1 ra3o06pasHoro CoCTOSAHWIM 1
BeLLleCcTBa Ha OCHOBE MOM0XeHNN
MOJIEKYNIAPHO-KUHETUYECKOI Teopuni
bubnnoteka LLOK
5 Kpuctannnyeckme 1 amopgHble Tena 1 https://m.edsoo.ru/F0a5800
6 CmaumBaHue 1 KanuansapHoCTb. 1 Bubnnoteka LLOK
MoBepXHOCTHOE HaTAXKeHue https://m.edsoo.ru/ff0a5530
7 Tennosoe pacLUMpeHne N cxxatume 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b Temnepatypbl CO
8 CKOPOCTbLHO Ten/10BOro ABMXeHUs 1
yacTu,
9 BHyTpeHHss aHeprms. Cnocoobb! 1 Bubnmoteka LLOK
N3MEHEHNS BHYTPEHHER 3HepPrum https://m.edsoo.ru/ff0a5c60
10 Buabl Tennonepegayn 1 Bubnnoteka LLOK




https://m.edsoo.ru/ff0a6412

YpoK-KoHepeHLus "TlpakTuyeckoe
MCNO/b30BaHVE TEMN0BbIX CBOWCTB

Bubnmnoteka LLOK

1 BELLIECTB 1 MaTepUasioB B Lienax https://m.edsoo.ru/ff0a65c0
3HeprocbepexeHns™

12 KonnyecTso TennoTol. YaensHas Bubnnoteka LLOK
TEeNnn0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHue TennoBoro 6anaHca. Bubnnoteka LLOK
TennoobMeH v TENOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JabopaTopHas paboTa

14 "MccnefoBaHuve ABneHNA Bubnnoteka LLOK
TensoobmeHa nNpu cMeLlBaHUm https://m.edsoo.ru/ff0a6a98
XO/I0fiHOM 1 ropsiyei Bogbl"
PacueTt KonnyecTsa TennoThl,

15 HeobX0AMMOro [/15 HarpeBaHus Tena
W BbIENAEMOro UM NPU OXNaX4eHNN

16 NabopaTopHas pa6oTa "OnpeaeneHne Bubnnoteka LLOK
YeNbHOIN TENI0EeMKOCTH BeLlecTea" https://m.edsoo.ru/ff0a6bb0

17 DHepruna Tonvea. Y aenbHasa Tennota Bubnnoteka LLOK
cropaHus https://m.edsoo.ru/ff0a7b5a
lMnaBneHune v oTBepAeBaHNe

18 KPUCTaN/TIMYECKUX ﬁgn. Y penbHas bubnuoreka LIOK

https://m.edsoo.ru/ff0a71d2

Tennota nnaasneHus

19 JNabopaTopHas paboTa "OnpeaeneHne Bubnnoteka LLOK
yAeNbHON TeNoThl NaBneHns baa” https://m.edsoo.ru/ff0a72fe

20 Mapoobpa3oBaHue 1 KOHAEHCALWS. bubnnoteka LLOK
VicnapeHwne https://m.edsoo.ru/ff0a740c

21 KuneHuve. ¥ genbHaa tennora bubnnoteka LLOK




napoo6paszoBaHuns 1 KOHAEHcaLMN.
3aBMCMOCTb TEMMEPATYPbl KAMEHNS
OT aTMOC(EpPHOro AaBneHNs

https://m.edsoo.ru/ff0a786¢

22

BnaxHocTb Bo3ayxa. JlabopaTopHas
paboTa "OnpeaeneHve
OTHOCUTENIbHOW BNaXKHOCTU BO3Ayxa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a7628

23

PelLeHMe 3aa4 Ha onpejeneHme
BNaXXHOCTV BO3ayXa

24

MpyHLMNbI PaBoTbl TEMMOBbIX
Asurateneid. Maposas Typ6uHa.
[BUraTenb BHYTPEHHEro CropaHums

25

KTr1/[ Tennosoro gsuratens.
TennoBble aBuraTenu n sawmra

OKpY>KatoLLeld cpefbl

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

26

3aKOH COXpaHeHNsa 1 npespaLleHuns
3Hepruu B TEM/0BbIX NpoLeccax

27

MoAroToBKa K KOHTPO/bHOW paboTe
no Teme "TennoBble ABEHNS.
13meHeHMe arperatHbIX COCTOSIHWIA
BeLlecTBa"

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

28

KoHTposnbHas pabota no Teme
"Tennosble ABNeHUS. 13MeHeHne
arperaTHbIX COCTOSIHWIA BelecTa"

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

29

AnekTpusaunsa Ten. [iga poga
3NEKTPUYECKUNX 3apaL0B

30

YpoK-uccnefosaHue "3nekTpmsaums
Ten UHAYKUMEN 1 Npu
CONPUKOCHOBEHUN"




B3anmopeincTaie 3apskeHHbIX Tel.

Bubnmnoteka LLOK

31 3aKoH KynoHa https://m.edsoo.ru/ff0a87e4
DNeKTPMUYecKoe nore.

39 Hanps»KeHHOCTb 31eKTpruyeckoro Bubnnoteka LLOK
nong. MNpuHuMn cynepnosnummn https://m.edsoo.ru/ff0a8ala
3NEKTPUYECKUX NONEW
Hocutenu anekTpnuyecknx 3apsasios.

33 AnemeHTapHbIN 3apag. CTpoeHue
aToma

34 [MpOBOAHVKM 1 AN3INEKTPUKN. 3aKOH Bubnmoteka LLOK
COXPaHeHMA 3NEKTPNYECKOro 3apsasa https://m.edsoo.ru/ff0a8ef6

35 PelueHwne 3aa4 Ha NpMMeHeHne Bubnmnoteka LLOK
CBOICTB 3/1eKTPUYECKNX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUIA TOK, YCIOBUS €ro

36 CyLLl,ngBOBaHI/Iﬂ. |/|CT(§/‘-IHI/IKVI bubnmoteka LIOK

https://m.edsoo.ru/ff0a95a4

3N1EKTPUYECKOro ToKa

37 [eicTBMSA 3NeKTPUYECKOr0 TOKa bubnmoteka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnegosaHue "[lelicTene

38 3N1eKTPUYECKOro nons Ha NpPoBOAHUKN 1
N ON3NEKTPUKN"

39 INeKTPUYECKUIA TOK B MeTasNax, Bubnnoteka LLOK
YXMIKOCTAX N rasax https://m.edsoo.ru/ff0a9838

40 AnekTpuYecKas Lenb 1 eé cocTaBHbIe
yacTu
E:vma TOKa. JTabopaTopHas paboTta Bu6nuoTeka LIOK

41 VI3mepeHune 1 perynnposaHme CUbl 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6




ANeKTPUYECKOe HarnpsxeHue.
BonbTmeTp. JlabopatopHas paboTta

Bubnmoteka LLOK

42 "3mepeHmne n perynmposaHue 05 https://m.edsoo.ru/ff0a9el14
HanpskeHns"

43 ConpoTuBneHne NPoBOAHNKA. Bubnmnoteka LLOK
Y [enoHoe conpoTuBeHMe BELLECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa “3aBUCUMOCTb

44 3N1EKTPNYECKOr0o CONPOTMBIEHNA 1 bubnnoteka LLOK
NPOBOAHWKA OT ero A/INHbI, NnaoLwanm https://m.edsoo.ru/ff0aa738
nornepeyHoro cevyeHna n marepuana’
3aBMCUMOCTb CU/Ibl TOKA OT

45 HanpsxeHns. 3akoH Oma Ang yyacTka bubnmoteka LIOK

https://m.edsoo.ru/ff0aad4a

uenu
JabopaTopHas paboTa
"MccnefoBaHre 3aBMCMMOCTU CUJbI

46 TOKa, MAYLLEr0 Yepes pesncTop, oT 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0aa04e

COMpPOTMB/IEHUS pe3ncTopa 1
Hanps»XeHns Ha pesnctope”

47 MocnefoBaTenibHOe Y NMapasinesibHoe
COefMHEeHNs NPOBOLHNKOB
JabopaTopHas paboTa "TpoBepKa

48 npaBuia CMOXKEHNA HanpPsXXeHW Npu 1 Bubnnoteka LLOK
nocnefoBaTe/lbHOM COeAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pesncTopos"
JlabopaTopHas paboTa "TpoBepKa

49 npaswnna ans cuibl Toka npu 1 Bubnmoteka LLOK

napasinenbHoOM CoeiHEHUN
pesncTopos"

https://m.edsoo.ru/ff0aadle




PelueHwne 3aa4 Ha NpMMeHeHne

Bubnnoteka LLOK

50 3aKoHa Oma ans pa3/iMyHoro
ANAp https://m.edsoo.ru/ff0aaf8a
COefMHEeHNs NPOBOLHNKOB
51 PaboTa 1 MOLLIHOCTb 3/1EKTPUYECKOr0 bubnnoteka LLOK
ToKa. 3aKoH [xoyna-JleHua https://m.edsoo.ru/ff0ab124
JlabopatopHas paboTa "OnpeneneHue
52 a60pr| " r|?/|o :OCTM sneKTp MﬂeCKOFO Bubnmoteka LIOK
P . . P https://m.edsoo.ru/ff0ab3e0
TOKa
SNeKTpUYecKue Lenu n noTpedoutenn
53 3NEKT pmquKoﬁ 3L:4e rmnB 6FI):IT bubnnoteka LIOK
P P y: https://m.eds00.ru/ff0ab660
KopoTkoe 3aMbikaHne
MoAroToBKa K KOHTPO/IbHOW paboTe
Mo Teme "INeKTPUYeCcKne 3apsabl.
54 3apsHKeHHble Teir:a n nx P bubnuoteka LIOK
P o o https://m.edsoo.ru/ff0abd2c
B3aMMOLEeNCTBUA. [OCTOSAHHbIN
3NEKTPUYECKUIA TOK"
KoHTponbHas paboTa rno Teme
"IMEKTPUYECKMNE 3apsiabl.
55 3a ﬂ)Keszle Tena Mpmf(l' bubnuoteka LIOK
P o o https://m.edsoo.ru/ff0abea8
B3aMMOZLEeNCTBUA. [OCTOSAHHbIN
3NEKTPUYECKUNIA TOK"
56 [MOCTOSIHHbIE MArHUTbI, NX
B3aMMO/eNcTBme
Ypok-uccnenosaHue "MN3yyeHune Bubnnoteka LIOK
57 ~ mn
nosien NOCTOAHHbIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarHnTtHoe nosne. MarHMTHOE rosne
bubnnoteka LLOK
58 3emM/I1 1 ero 3HayeHne A4 XU3HN Ha

3emne

https://m.edsoo.ru/ff0acOba




59

OnbIT IpcTega. MarHMTHOe none
3N1eKTPUYECKoro Toka MarHutHoe
nose KaTyLIKM C TOKOM

Bubnnoteka LLOK
https://m.edsoo.ru/ff0acld2

60

[MprMeHeHne 31eKTPOMarH1ToB B
TexHuKe. JlabopaTopHas paboTa
"A3yyeHmne encTBnA MarHUTHOrO
nosA Ha NPOBOAHMK C TOKOM"

0.5

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac74a

61

AnekTpoasuraresnb NOCTOAHHOI0
TOKa. lcnonb3oBaHue
aNeKTpoABUraTeneil B TEXHUYECKNX
YCTPOWCTBAX N Ha TpaHCMopTe.
JabopaTopHas paboTa
"KOoHCTpymnpoBaHue 1 ny4veHue
paboTbl anekTpoaBurarens”

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac86¢

62

OnbITbl Papasieq. 3aKoH
3/1EKTPOMArHUTHOM UHAYKLMNA.
Mpasuno JleHua

63

AnekTporeHepatop. Cnocobsbl
NoNy4eHnst ANeKTPUYECKOI SIHEpPrN.
DNeKTPOCTaHUMKN Ha
BO30OHOB/NSAEMbIX NUCTOYHMKAX
3Heprum

64

MoAroToBKa K KOHTPO/bHOW paboTe
no Teme "JNeKTpUYecKme n
MarH1THbIe ABEHNA"

65

KoHTposbHas paboTa rno Teme
"ONeKTpnyeckmne n MarHUTHbIe
ABneHna"

bubnnoteka LLOK
https://m.edsoo.ru/ff0acb14

66

Pe3epBHbIil YpoK. PaboTa € TeKCTamu

bubnnoteka LLOK




no teme "Tennosble ABNEHUA"

https://m.edsoo.ru/ff0accse

Pe3epBHbIil ypoK. PaboTa € TEKCTamu

Bubnnoteka LIOK

o7 rlo Teme HOCTVOHHH,I?M ! https://m.edsoo.ru/ff0acdc6
3N1EKTPUYECKUI TOK
68 Pe3epBHbIil ypoK. PaboTa € TeKCTamu 1
no Teme "MarHuTHble ABneHma"
BLLEE KOJIMYECTBO YACOB I
ObLL, O CTBO HACOB MO 68 145

NMPOIrPAMME




9 KNTACC

Konnyectso 4acoB

ONEeKTPOHHbIE

No [arta umdposble
Tema ypoka KOHTpONbHbIE  [1paKTuyeckune
n/n Bcero 6 5 n3yyeHnss  obpasoBaTesibHble
paboThbl paboThbl pecypebl

1 MexaHnyecKoe [BUXEHME. 1
MaTepunanbHas TouKa
Cuctema otcyeta. OTHOCUTENILHOCTb Bubnunoteka LIOK

2 1
MEXaHWNYeCKOro ABMKEHUSA https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE NPSMOSIMHEHOe Brubnmoteka LLOK

3 1
[BVKeHNe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NPSMOSIMHENHOE

4 ABMKeHne. CpefHAA N MTHOBEHHaA 1
CKOpPOCTb
MpsMONIMHEHOe PaBHOYCKOPEHHOE Bubnmoteka LLOK

5 1
[BU>KEHWe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOoCTb NMPSMOSIMHEAHOTO

6 PaBHOYCKOPEHHOIO [BMXEHNS. 1
I"padmk ckopocTn
NabopaTopHas paboTa "OnpeaeneHve

7 YCKOPEeHNs Tena npu 1 1 Bubnmnoteka LIOK
paBHOYCKOPEHHOM [BUXXEHWM MO https://m.edsoo.ru/ff0adb18
HaK/I0HHOM No0cKoCTA™

3 CBoboaHoe nageHue Ten. OnbITbl 1
["anunes

9 PaBHOMepHOe ABMXeHWe Mo 1 Bubnmoteka LLOK

OKpY>XHOCTW. [eprog v YactoTa

https://m.edsoo.ru/ff0ael76




obpatleHus. JInHeHas n yrnosas
CKOpOCTK

10 LleHTpocTpemMuTENIbHOE YCKOPEHMe
1 MepBbIil 3akoH HblOTOHa. BekTop Bbubnnoteka LLOK
CUNbl https://m.edsoo.ru/ff0ae612
12 BTopoii 3akoH HbtoToHa. Bbubnnoteka LLOK
PaBHOAEMCTBYIOLWAN cuna https://m.edsoo.ru/ff0ae72a
13 TpeTwnii 3aKoH HblOTOHa. bubnnoteka LIOK
Cynepno3suumsa cun https://m.edsoo.ru/ff0ae982
14 PelueHwve 3aa4 Ha NPUMEHEHME Bbubnnoteka LLOK
3aKOHOB HbIOTOHA https://m.edsoo.ru/ff0aeb6c
Bubnuoteka LLOK
15 Cuna ynpyrocry. 3akon yka https://m.edsolo_.llru/fanecaZ
16 PewleHue 3aga4y no teme «Cuna
ynpyroctm»
17 Nab6oparopHas paboTta «OnpegeneHve bubnnoteka LIOK
YKECTKOCTU NPYXXUHbI» https://m.edsoo.ru/ff0aee28
bubnnoteka LIOK
18 Cuna Tperns https://m.edsolo_.llru/fanf738
19 PeweHne 3aga4 no Teme «Cuna bubnuoteka LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 NaboparopHasa pabota "OnpeseneHne Bbubnnoteka LLOK
KO3 MeHTa TPEHUSA CKOMbXKEHNA'™ https://m.edsoo.ru/ff0af8be
PelueHue 3aga4 no Teme "3aKoHblI
21 HbloTOHa. éclll/ll'la ynpyroctu. Cuna Bubnmoteka LIOK
TPeHms" https://m.edsoo.ru/ff0afb8e
99 Cwuna TAXEeCTU 1 3aKOH BCEMUPHOTO bubnuoteka LIOK

TArOTEHWA. Y CKOPeHMe CBO6OAHOrO0

https://m.edsoo.ru/ff0af044




nazieHms

YpoK-KoHhepeHLmns " ABvKeHNe Ten

23 BOKpPYT rpaBUTaLNOHHOIO LIeHTpa
(ConHeuHasa cuctema). ManakTnkmn"
PelleHue 3agay no teme "Cuna
24 TAXKECTU U 3aKOH BCEMUPHOTO bubnoreka LIOK
" https://m.edsoo.ru/ff0af5f8
TArOTeHUs
MepBas KoCMUYecKas CKOpPOCTb. Bubnmoteka LLOK
25
HeBecomocCTb 1 Neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCKe MaTepUasibHOW TOUKM.
AGCONOTHO TBEPLOE TENO.
26 PaBHoBecue TBégﬁoro Tenac bubnmoteka LIOK
. - https://m.edsoo.ru/ff0afe36
3aKpeniéHHOW OCbHo BpaLLeHus.
MoOMEeHT cunbl. LIeHTp TaXecTu
PaBHOBeCKe MaTepUasibHOW TOUKM.
ABCONOTHO TBEPAOE TENO.
27 PaBHOBeCKe TBEPAOro Tena c
3aKpenIEHHOI OCbHO BpaLLeHUs.
MoOMEeHT cunbl. LIeHTp TaXecTu
28 PeweHue 3agay no teme "MomeHT Bubnmoteka LLOK
cunbl. LieHTp TaXecTn" https://m.edsoo.ru/ff0b02b4
MoAroToBKa K KOHTPO/LHOM paboTe No
29 Teme "MexaHn4eckoe [BUXKeHue bubnmoreka LIOK
. | ' https://m.edsoo.ru/ff0b0408
B3avmogencTsue Ten
KoHTposbHas paboTa rno Teme
30 "MexaHnyeckoe ABuXKeHne bubnoreka LIOK
" . ' https://m.edsoo.ru/ff0b06ec
B3aumogenictsume Ten
31 Mmnynsc Tena. IMnynsc cuibl. 3aKoH Bubnmoteka LLOK




COXPaHeHust UMNynbCca. YNpyroe u
Heynpyroe B3anMogelicTaue

https://m.edsoo.ru/ffOb07fa

PeLueHue 3aga4 no Teme "3akoH

bubnunoteka LIOK

32 COXpaHeHMAa nmnynsca" https://m.edsoo.ru/ff0b096¢c
33 YpoK-KoHhepeHL s "PeakTUBHOE
[IBV>KeHWe B Npupoae N TeEXHUKe"
bubnunoteka LIOK
34 Mexariieckas pacoTa 1 MOLLHOCTb https://m.edsoo.ru/ff0b0a84
PaboTa cusibl TSHKECTU, CU/bI bubnunoteka LIOK
35
ynpyroctu v CUsbl TPEHUS https://m.edsoo.ru/ff0b0db8
JabopaTopHas paboTta «OnpeaeneHme
36 paboTbl CU/IbI TPEHUSA NPK
PaBHOMEPHOM [BVXXeHWM Tena rno
FOPVU30HTa/IbHOM MOBEPXHOCTU»
37 CB#I3b 3HEpruv n paboTsbl.
lNoTeHUManbHasa aHeprus
KunHeTnyeckasa aHeprus. Teopema o Bbubnnoteka LLOK
38 o
KUHETNYECKOU 3Heprum https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHeHNs 3Heprum B
MexaHuKe
40 JlabopaTopHas paboTa «3yveHune bubnunoteka LIOK
3aKOHa COXPaHEHUsS IHEPTUN» https://m.edsoo.ru/ffOb12fe
a1 KonebaTtensHoe ABvXeHWe 1 ero Bbubnnoteka LLOK
XapaKTepucTUKn https://m.edso0.ru/ff0b1858
42 3aryxaroLme KonebaHms. bubnunoteka LIOK
BbIHY>XaeHHble KonebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MaTemMaTMyeCKnin 1 NPYXXNHHbIN

MaATHUKN




44

YPpok-uccnegosaHme «3aBUCUMOCTb
nepuoa KonebaHmin 0T XXeCTKOCTH
NPY>XWHbI 1 MacCbl rpysa»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb197a

45

lNpeBpaLLleHme sHeprum npu
MeXaHNYeCcKnX KonebaHmsx

46

JlabopaTopHas pabota «OnpepeneHme
4acTOTbl M Neproja KonebaHuii
NPY>XXUHHOI0 MasTHUKa»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOblaec

47

NaboparopHas paboTa «poBepka
He3aBMCMMOCTU Nnepuoga KonebaHmi
rpysa, NOABELLUEHHONO K HUTK, OT
Macchbl rpysa»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb197a

48

MexaHunueckue BosHbl. CBOMCTBA
MeXaHMYeCKnX BOSH. [poaobHbIe 1
rnorepeyHble BOSHbI

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb21fe

49

YpoK-KoHepeHL s "MexaHn4yeckme
BOJIHbI B TBEPAOM TETE.
CeicMmuyeckmne BoHbI"

50

3ByK. PacnpocTpaHeHue 1 OTPaXKeHNe
3BYKa

51

Ypok-uccnegosaHue "HabntogeHune
3aBYCMMOCTH BbICOTbI 3BYKa OT
yacToTbl"

52

"POMKOCTb 3BYKa 1 BbICOTA TOHA.
AKYCTUYECKMIA Pe30HaHC

53

YPOoK-KOH(epeHUus 'Y bTpasByK U
NH(Pa3BYK B NpUpoLe N TeXHUKe"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b23ca

54

MoaroToBKa K KOHTPO/bHOV paboTe no

Bubnunoteka LIOK




Teme "3aKOHbl COXPaHEeHWA.
MexaHnyeckune KonebaHms 1 BONHbI"

https://m.edsoo.ru/ff0b25f0

KoHTponbHas paboTa rno Teme

95 ""3aKoHbI coxpaHeHus. MexaHuyeckme
KonebaHus 1 BO/HbI"
DNeKTpoMarHMUTHoe rnorne. Bubnmoteka LLOK
56
3NeKTpPOMarHUTHbIE BOJHbI https://m.edsoo.ru/ffOb2abe
57 CBoViCTBa 31EKTPOMArHMTHbIX BOSH
YpoK-KoHepeHuus "LLkana
58 3NeKTPOMarHUTHbIX BOJH. Brubnmoteka LLOK
Vicnonb3oBaHMe 3/1EKTPOMarHNUTHLIX https://m.edsoo.ru/ff0b2fe6
BOJIH A1 COTOBOMW CBA3N"
Ypok-uccnegosaHue "M3yyeHne
o Bubnmnoteka LIOK
59 CBOWCTB 3/1eKTPOMAarHUTHLIX BOJH C
. https://m.edsoo.ru/ff0b2c6c
MOMOLLbKO MOOW/ILHOTO TenethoHa
PelueHwue 3agay Ha onpeseneHve
60 4aCTOTbI M /INHbI 31EKTPOMArHUTHOM
BOJ/IHb!
AneKTpoMarHUTHasa Npupoa ceeTa.
61 Cko OFC)ITI: CBETa Bonsogblg CcBONCTBa bubnworeka LIOK
P ' https://m.eds0o.ru/ff0b31d0
cBeTa
cTouHmkm ceeTa. MpsmonnHeiHoe
62 pacnpocTpaHeHue cBeTa. 3aTMeHNUA bubnmoteka LIOK
' https://m.edsoo.ru/ff0b3658
ConHua u JTyHbl
3aKOH OTpaXkeHWNs cBeTa. 3epKana.
63 PeLueHmepsap,aq Ha npmmeHeﬁme bubnmoreka LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaXkKeHus ceeTa
64 MpenomneHne ceeTa. 3aKOH Bubnunoteka LIOK




npesioMneHns CBeTa

https://m.edsoo.ru/ffOb3aea

NonHOoe BHYTpPeHHee OTpaXKeHWe cBeTa.

65 Vicnonb3oBaHMe NOHOIO BHYTPEHHEr o bubnmoreka LIOK
y1p https://m.edsoo.ru/ff0b3c5c
OTPaXXeHMA B ONTMYECKMX CBETOBOAAX
JabopaTopHas paboTa "MccnefoBaHue
66 3aBMCUMOCTU yrnia NpenomeHmns
CBETOBOrO /1yya OT yrfa nageHusa Ha
rpaHuue "Bo3gyx-cTekno™
YpoK-KoHhepeHLms "cnonb3oBaHmne
67 NMONHOr0 BHYTPEHHEr0 OTPAXKEHUSA:
CBETOBOAbI, OMTMKOBO/IOKOHHAs CBA3b"
Bubnunoteka LIOK
68 JIvH3bl. ONTHUYecKaa cnna NnNH3bI
https://m.edsoo.ru/ffOb3f2c
69 MocTpoeHne N306paXKEHWNI B NINH3aX bubnmoreka LIOK
P P https://m.edsoo.ru/ff0b444a
JNabopaTopHas paboTa "OnpeaeneHve
70 (hok EHOFE aCETOFIHVIFI n OFI)'IT'?/IHGCKOVI bubnmoreka LIOK
y P . " https://m.edsoo.ru/ff0b4206
CW/bl COBUpPAtOLLIEN NINH3I
YpOoK-KOH(hepeHUuusa "OnTunyeckme Bubnunoteka LIOK
71 N
NINH30BbIe NPU6opPLI https://m.edsoo.ru/ff0cOa7e
72 ["na3 KakK onTu4yeckas cuctema. 3peHue bubnmoreka LIOK
9P https://m.edsoo.ru/ff0b4684
73 YpoK-KoHepeHuus " eheKTbl
3peHus. Kak coxpaHuTb 3peHue”
Pa3noxxeHune 6e10ro cBeta B CNeKTp.
74 OnbITbl HetoTOHA. CnoXeHwne Bubnmoteka LLOK

crneKTpanbHbIX LiBETOB. Aucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




JNabopaTopHas pa6oTa "OnbITbl NO
pas3foXKeHNo 6eN10ro cBeTa B CMEKTP U

bubnunoteka LIOK

75 BOCNPUATUIO LiBeTa NpeamMeToB Mnpu Ux httos://m.edsoo.ru/ffoc0e2a
Hab/IoieHNN Yepes LiBETOBbIE
GunbTpbI”
YPpok-npakTnkym "BonHoBble
76 CBOICTBA CBETA: Ancnepcus,
NHTEpdepeHUMs 1 angpakuma™
77 OnbITbl Pe3epopaa v nnaHeTapHas bubnnoteka LIOK
MoJenb atoMa https://m.edsoo.ru/ff0c12a8
78 MocTtynatbl Bopa. Mogens atoma bopa
VcnyckaHue u nor Hue cBeT
79 aT((:)IV)II(;:M? KBeaHTbIc.) ﬁﬁ?:ﬁqaislee : bubnmorexa LIOK
https://m.edsoo.ru/ff0c144c
CMeKTpbI
80 Ypok-npakTukym "HabnogeHne bubnunoteka LIOK
CMEKTPOB UcCnyckaHna" https://m.edsoo.ru/ff0c1550
81 PagnoakTMBHOCTb U €€ BUbI bubnmorexa LIOK
https://m.edsoo0.ru/ff0c1672
82 CT1poeHune aTomMHOro agpa. HyknoHHasa bubnnoteka LIOK
MoJenb https://m.edsoo.ru/ff0c18ac
83 PaanoakTvBHbIe NpeBpaLLeHNS. Bbubnnoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clald
84 PeLueHue 3aga4 no Teme: Bbubnnoteka LLOK
"PagMoakTuBHbIe NpeBpaLLeHna” https://m.edsoo.ru/ff0clb4a
85 Meprop nonypacnaga
YpoK-KoH(epeHLms "PaanoakTUBHbIe BuBnvoTeka LIOK
86 N31y4eHnsa B Npupoae, MeguLmHe,

TEXHUKe"

https://m.edsoo.ru/ff0c2126




87

ALepHble peakunn. 3aKoHbl
COXpaHeHWs 3apsA0BOro U MaccoBOro
yucen

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c1c58

88

SHeprua cBA3n aToMHbIX Aaep. CBasb
Macchbl 1 3Heprum

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOcld7a

89

PelueHue 3agay no Teme "HALepHoble
peakummn'

90

Peakunv cuHTe3a 1 feneHuns agep.
VIcTouHMKN sHeprumn ConHua v 38é34

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c1e88

91

YpoK-KOH(epeHUus "AaepHasn
3HepreTuka. JencTeus
PafM0aKTUBHBIX U3/TyHEHWI Ha XXUBble
opraHu3msbl"

92

MoaroToBKa K KOHTPO/IbHOW paboTe no
Teme "IneKTpomarHMUTHoE nore.
ANeKTPOMarHUTHbIE BOJHbI.
KBaHTOBbIe ABNeHns"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHTposnbHas paboTa no Teme
"2neKTpomMarHMTHoe norse.
DNeKTPOMarH1THbIE BOMHBI.
KBaHTOBbIe ABNeHns"

94

lMoBTOpEHME, 06006LEeHNE.
JlabopaTopHble paboTbl MO Kypcy
"B3avmogelicTeue Ten”

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c245a

95

lMoBTOpeHMe, 0606LeHME. PeLleHme
pacyeTHbIX M Ka4YeCTBEHHbIX 3aa4 no
Teme "Tennosble nporeccol”

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2572

96

MoBTOpEHME, 0606LLEeHME. PeLleHme

Bubnunoteka LIOK




pacyeTHbIX U Ka4eCTBEeHHbIX 334a4 no
Teme "KIM/, TennoBbix gpurarenen”

https://m.edsoo.ru/ff0c2a22

MoBTOpEHME, 0606LLEeHME. PeLleHne

97 aCYETHbIX W Ka4yeCTBEHHbIX 3a4a4y No 1 bubnnoreka LIOK
P N a,u, https://m.edsoo.ru/ff0c2b30
Teme "KI1/[, 3neKTpoycTaHOBOK
MoBTOpeEHWE, 06006LLEeHNE.
98 JlabopaTopHble paboTbl MO Kypcy 1 1 bubnmoreka LIOK
. . https://m.edsoo.ru/ff0c2c52
CBeT0Bble AB/EHUA
lMoBTOpeHWe, 0606LeHKe. PaboTa ¢
99 TEKCTaf\)/IVI no Teme !-'IzlliaKOHbl 1 bubnoreka LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHus B MexaHuKe
MoBTOpeHue, 0606LLEeHNE. PaboTa €
100 TEKCTa[I?/IVI no Teme Hj(one6ava n 1 bubnmoreka LIOK
N https://m.edsoo.ru/ff0c2e82
BOJ/IHbI
MoBTOpeHue, 0606LLEeHNe. PaboTa €
101 TeKCTa[l?/II/I no Teme "U-CII:BETOBbIe 1 bubnuoteka LIOK
" https://m.edsoo.ru/ff0c3044
ABNEHUA
lMoBTOpeHWe, 0606LeHKe. PaboTa C
102 TEeKCTamu no Teme "KBaHTOBas U 1
AaepHas usnka”
OBLEE KOJIMYECTBO YACOB INO 102 97

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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