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MOACHUTEJIbHAA 3ATINCKA

Mporpamma no (U3MKe Ha YPOBHE OCHOBHOro 06Luero 06pa3oBaHuWS
COCTaB/leHa Ha OCHOBe MOJIOXeHU 1 TpeboBaHMIN K pe3y/nbTataM OCBOEHWUS Ha
6a30BOM YpOBHe OCHOBHOM 06pa3oBaTesibHOM MporpamMmbl, NpeAcTaB/ieHHbIX B
®rOC 000, aTakxke € Y4ETOM (hefepasibHOWN paboyein NporpamMmmbl BOCNUTAHUSA U
KoHuenuun npenofaBaHns y4ebHoro npegmeta «dDusnka».

CofepXaHue nporpaMmMmbl N0 (hM3MKe HarnpasfeHO Ha (QopmupoBaHue
eCTeCTBEHHO-HAY4YHOW rpamMOTHOCTM O00y4YatoLMXCA M OpraHu3auuio U3yyeHus
(M3MKM Ha [eATeSIbHOCTHOM OCHOBe. B nporpamme no (u3vke y4uTbIBaKOTCA
BO3MOXXHOCTU Y4yeb6HOro npeametra B peanu3auun TtpeboaHuin ®rOC OO0 K
MNNaHUPYEeMbIM IMYHOCTHBLIM M MeTanpeaMeTHbIM pe3y/nibTaTaM 00ydeHus, a TakxkKe
MeXNpeaMeTHble CBA3M eCTeCTBEHHO-HayUHbIX Y4YeOHbIX MpeiMeTOB Ha YPOBHE
OCHOBHOI0 06Lero o6pasoBaHus.

MporpamMma no ¢u3nke ycraHaB/MBaeT pacnpejesieHne yyebHOro martepuana
no rogam oby4yeHus (NO Knaccam), npegnaraet NPUMEPHYH MOC/eA0BaTeNbHOCTb
M3yYeHUs Tem, OCHOBAHHYK Ha NOrMKe pasBUTUA NPeSMETHOr0 COAepXKaHus U
y4éTe BO3PaCTHbIX 0COGEHHOCTEN 00yUatoLLMXCS.

MporpaMma Mo (u3nke paspaboTaHa C LEeNbH OKasaHMs MeTOAUYeCcKOM
MOMOLLM YUNTENIO B CO34aHMM paboyelt nporpaMMbl Mo yyebHOMY npeamery.

du3nka ABNSETCA  CUCTEMOOOPA3yOLWMM A1 eCTeCTBEeHHO-HayuYHbIX
y4ebHbIX NPeAMEeTOB, NMOCKO/bKY (hM3NYECKMEe 3aKOHbI N1eXKaT B OCHOBE MpPOLEecCcoB
N SBNEHUIR, W3y4vaeMbIX XUMWER, OUONornein, acTpoHoOMUEW U  (HU3NYECKON
reorpajmein, BHOCUT BK/aJ B  eCTECTBEHHO-Hay4HYH  KapTUHYy  MuUpa,
npefocTaBnseT Hambosnee SACHble 06pasybl MPUMEHEHWS Hay4yHOro Metofa
MO3HaHUA, TO ecTb cnocoba NonyyYeHNs 4OCTOBEPHbLIX 3HaHWUIA O MUpE.

OfHa mM3 rnaBHbIX 3aday (YU3MYeCKOro obpasoBaHWA B CTPYKType 00Liero
0bpa3oBaHMsA COCTOUT B (hOPMUPOBAHUWN €CTECTBEHHO-HAYYHOW FPaMOTHOCTU WU
MHTEepeca K HayKe y 00y4aroLLmxcs.

N3yyeHne (u3nKm Ha 6a30BOM YpOBHE MpeAanonaraeT  oBfajeHue
CNeayowmnmMmn KOMMNETEHTHOCTAMU, XapaKTepu3ytoWwmMMn eCcTeCTBEHHO-HAaYUHYO
rPamoTHOCTb:

* Hay4HO OOBACHATH ABMEHUS;

* OUEHMBaTb M NOHMMaTb 0COGEHHOCTU Hay4YHOro NUCCnefoBaHuns;

* VHTEpNpeTMpoBaTb  [aHHble M WCMO/Mb30BaTb  Hay4Hble
[0Ka3aTe/lbCTBa A1 NO/TyYeHUs BbIBOLOB.

Llenn un3yyeHns QuU3MKM Ha YPOBHE OCHOBHOro o06Lero o06pa3oBaHUA
onpefeneHbl B KoHuenuuMu npenofjaBaHus yyebHOro npeametra «dPusmnka» B
obpas3oBaTe/bHbIX  OpraHmsauusx Poccuiickoit  ®Pepepauuun,  peanmsyrowmnx
OCHOBHble  06LWe0bpa3oBaTe/lbHble  MPOrpaMMbl,  YTBEPXAEHHOW  peLleHueM



Konnernn MuHuctepcTa npoceelleHns Poccuiickon ®egepaymm (NpoTokon ot 3
nekabpsa 2019 r. No MK-4BH).
Llenn nayyeHunsa usnku:

npuobpeTeHne uHTepeca W CTpPemsieHUs 0Oy4alowWwmxca K Hay4yHOMY
N3YYEHWUIO NPUPOAbI, Pa3BUTME WX WHTENNEeKTyallbHbIX U TBOPYECKUX
CMOCOOHOCTeW;

pasBuTNE NPeAcTaBNeHUi A O HAYYHOM MeTOe MO3HaHWA 1 POPMUPOBaHME
MCCNefoBaTe/IbCKOro OTHOLUEHUSA K OKPY>KatoLUM AB/IEHUAM;
(hopMUpOBaHME Hay4YHOro MWUPOBO33PEHUA KakK pesy/bTata K3yyeHus
OCHOB CTPOEHUS MaTepum N (PyHAaMeHTa/IbHbIX 3aKOHOB (PU3MKMW;
(hopmupoBaHmne MpeLCTaBNEHNA O PoNn PU3NKU ANA PasBUTUA APYrUX
€CTECTBEHHbIX HayK, TEXHUKWN 1 TEXHOJIOM A,

pasBUTME  MNPeACTaBfieHMA O  BO3MOXHbIX  chepax  byayLiei
NpoeccMoHaIbHON LeATeNIbHOCTK, CBA3AHHOW C (DM3MKOIN, NOLrOTOBKA K
AanbHeiwemy 00y4YeHN0 B 3TOM HarpaBneHuu.

JOCTVKEHME 3TUX Leneil mporpamMMbl MO (PU3UKE Ha YPOBHE OCHOBHOTO
06LLEero 06pasoBaHus 06ECNEUMBAETCS PELLIEHVEM CedYHOLUX 3aaay:

NPUOBGpPeTeHNE  3HAHWMI O AUCKPETHOM  CTPOEHMM  BellecTBa, O
MEXaHUYECKMX, TEMNMOBbIX, 3NEKTPUYECKMX, MArHUTHbIX W KBAHTOBbIX
ABNEHUSAX;

NpruoGpeTeHNe YMEHWUIA OMUCLIBATb M 0BBACHATL (PU3NYUECKME SIBNEHUS C
MCMO/b30BAHMEM MOMYUYEHHbIX 3HAHIA;

OCBOEHME METO[OB pelUeHWs MNPOCTEMLIMX pPacUETHbIX 3agay ¢
CMO/Ib30BaHNEM PU3NYECKUX MoJene, TBOPYECKMX n
NPaKTUKO-OPMEHTUPOBAHHbIX 3a[ay;

Pa3BUTME YMEHUI HabNoAaTh NPUPO/HbIE SBMEHMS U BbINOMHSAThL OMbIThI,
nabopaTopHble  paboTbl U 3KCNepUMeHTaNbHble  WUCCNefoBaHUS  C
CMOMb30BAHNEM U3MEPUTENbHbIX NPUBGOPOB;

0CBOEHMe NPUEMOB PaboThbl ¢ MHAOpPMaLUMeld (U3MYECKOro CoaepXKaHus,
BK/ItoUas UHOPMALMIO O COBPEMEHHbIX AOCTUXEHUSX (DU3NKKU, aHANN3 W
KPUTNYECKOE OLIEHNBAHWE UH(OPMALIUU;

3HAaKOMCTBO CO CthepaMm NPoeccroHabHON AeaTelbHOCTM, CBS3aHHbIMY
C (M3MKOW, W COBPEMEHHLIMW TEXHOMOTUAMM, OCHOBAHHbLIMU Ha
NOCTUXXEHUSX PU3NUECKON HayKN.

Ha un3yuyeHne tm3nku (6a30Bbli YPOBEHb) HA YPOBHE OCHOBHOIO 06LLEro

obpasoBaHusA oTBOAMTCA 238 Yacos: B 7 Knacce - 68 yacoB (2 yaca B Hefento), B 8
Knacce - 68 yacoB (2 4yaca B Hegento), B 9 knacce - 102 yaca (3 yaca B Hefento).

Mpepnaraemblii B nporpaMme Mo (m3nke nepeyeHb NabopaTopHbIX paboT u
OMbITOB HOCUT PeKOMeHAATeNbHbI XapaKTep, yunTesb AenaeT BbIGOP NPOBEAEHNS



NabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaNbHbIX OCOGEHHOCTEN
06YYaloLLMXCS, CMUCKA IKCMEPUMEHTANbHBIX 3afaHuiA, NpeanaraeMbiXx B pamKax
OCHOBHOIO rOCY/JapCTBEHHOI0 3K3aMeHa Mo (n3mKe.



COAEPXAHWNE OBYYEHUHA
7 KNACC

Pasgen 1. dun3smka v eé€ posib B MO3HaHUM OKPY>XKaKLWEero mumpa.

®dusmka - Hayka 0 npupoge. ABneHUa nNpupogbl. PusnUeckne ABMEHUNA:
MeXaHW4YecKue, TenoBble, ANIEKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dur3nyeckme BeNUUUHBL. 3MepeHne (U3NYeCKNX BenndUH. DPusmyeckne
npubopbl. MorpewHoOCTs N3MepeHNii. MexayHapogHas cucTeMa eguHuL,

Kak (u3nka un [pyrne ecTeCTBEHHble HayKuW W3y4yaloT NpPUpPoAY.
ECTeCTBEHHO-HayUHbIA MeTOf MO3HaHWA: Hab/MofeHWe, MOCTAHOBKA Hay4HOro
BOMpPOCa, BbIABUXEHME TMNOTE3, 3KCNEPUMEHT MO MPOBEPKe rnnoTes, 06bACHEHME
Habnogaemoro aBneHnsa. OnucaHme PU3NYECKMUX ABNEHUIA C MOMOLLbHO MOAENENA.

JemMoHCcTpaymn.

1. MexaHunyeckue, TennoBble, 3M1eKTPUYECKUE, MarHUTHble, CBETOBble

AB/IEHUA.
2. ®usnyeckre nNpubopsl 1 npouesypa NPAMbIX U3MEPEHWA aHaoroBbIM 1
LUMPPOBbLIM NPUOGOPOM.

JTabopaTopHblepaboThbl M OMbITHI.

OnpepeneHne LeHb! feNeHns WKaibl M3MepUTeNsHOro npubopa.
N3mepeHne pacCTOSHUIA.

3mepeHne 06bEMaA XMAKOCTN 1 TBEPLOIo Tena.

OnpegeneHvie pasmMepoB MasbIX Ten.

N3mepeHve Temnepatypbl MpU MOMOLUM >KMAKOCTHOrO TepMOMETpa W
faTyvKa TemnepaTypbl.

6 [lpoBefeHve mnccnefoBaHWA MO MPOBEPKE TMNOTE3bl: Aa/lbHOCTb MOJ&Ta

LLapuKa, MyLWeHHOro ropusoHTasbHO, TeM 60/blUe, YeM 60/ibLUe BbiCOTa
MycKa.

Pasgen 2. MNepBOHayanbHble CBEeeHNSA O CTPOEHUN BelLecTBa.

CTpoeHne BellecTBa: aTOMbl W  MOJSIEKYNbl, WX pa3mepbl. OnbIThl,
[0Ka3blBatoLL e AUCKPETHOE CTPOEHME BELLeCTBa.

[BmkeHne dactuy BewectBa. CBA3b CKOPOCTM [ABWDKEHUS 4acTuy, cC
TemnepaTypoil. BpoyHOBCKOe [ABWXeHue, Anddysusd. Bsammogenctsme yactuy
BeLLecTBa: NPUTSHXKEHUE N OTTa/IKUBAHNE.

ArperaTtHble COCTOSIHUSA BeLLeCcTBa: CTPOeHWe ras3oB, XXWUAKOCTeN U TBEPAbIX
(KpucTannmyeckmx) Ten. B3aMMocBA3b MeXAy CBOMCTBAMMU BELLECTB B PasHbIX
arperatHbIX COCTOAHMAX M UX aTOMHO-MOJIEKY/IAPHBIM CTpoeHneM. OCOB6eHHOCTM
arperaTHbIX COCTOSAHUI BOfbl.

JemoHcTpaunn.

1. HabnogeHne 6poyHOBCKOro ABVKEHNS.
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2. HabnogeHve gugpgysun.

3 HabniogeHve  ABNEHWIA, 06 BbACHAOLWMXCA MNPUTAXEHNEM nnu
OTTa/IKNBAHMEM YaCTUL, BELLECTBA.

JTabopaTOopHbIEPAbOTbI U OMbITHI.

1. OueHka [uameTpa artomMa MeTOLOM psgoB  (C MCMOMNb30BaHMEM
(hoTorpadguin).

2. OnbITbl NO Hab/IOAEHUIO TEMIOBOrO PacLUMPEHNs rasos.

3 OnbITbl N0 06HAPYXXEHMIO AEUCTBUS CMUN MONEKYNAPHOIO NPUTSHXKEHUS.

Pasgen 3. IBM>XeHNE 1 B3aUMO/elicTBMe Ten.

MexaHunyeckoe pfBuXeHne. PaBHOMepHOe W HepaBHOMEpPHOe [ABWXEHWue.
CkopocTb. CpefHAa CKOPOCTb NpPW HepaBHOMEPHOM [ABMXEHUW. Pacyét nyTtu u
BPEMEHW ABMXKEHWA.

fBneHne uHepumn. 3aKoH WHepuuwn. B3aMMogeincTBue Tell KakK MNpuymHa
N3MEHEHUA CKOPOCTW [ABWXeHMA Ten. Macca Kak Mepa WMHEpPTHOCTW Tena.
[MnoTtHocTb BewlectBa. CBA3b MAIOTHOCTU C KOIMYECTBOM MOJIEKY/N B eAuHuLEe
06béMa BelLecTBa.

Cuna Kak xapakTepucTuka B3aumogenctemna Ten. Cuna ynpyroctv u 3akoH
'yka. I3mepeHne cunbl C MOMOLWbLIO AMHAMOMeTpa. ABneHWe TATOTEHUS U cuna
TAXKecTU. Cuna TAXKECTU Ha Apyrux nnaHetax. Bec Tena. HesecoMocTb. CroxeHue
CWUN, HanpaBfieHHbIX M0 OAHOW npsMoi. PaBHoaencTBytowas cui. Cuna TpeHus.
TpeHue CKOMbXeHUA N TpeHne NoKosA. TpeHue B NPUPOAE N TEXHUKE.

JeMoHcTpaymn.

HabniogeHne MexaHNYecKoro ABUXeHUs Tena.

3mepeHme CKOPOCTM NPAMOJIMHENHOIO ABUXKEHWS.

HabntoaeHne SBNeHNS MHEPLUN.

HabntogeHne n3MeHeHNs CKOPOCTU NPY B3aMMOLENCTBUN Ten.

CpaBHeHMe macc Nno B3aMMOAENCTBUIO Terl.

CnoxkeHune cusl, HarnpaBAeHHbIX N0 OAHOW MPAMOIA.

JTabopaTOpHbIEPABOTbI U ONbITHI.

1. OnpepgeneHne CKOPOCTN paBHOMEPHOrO ABWMKEHUA (LWapuKa B XXUAKOCTH,
MOZENN 3/1EKTPNYECKOro aBTOMOOWNA 1 TaK fasee).

2. OnpefeneHne cpefHein CKOPOCTU CKOMbXEHUA BpycKa WM wapuka no
HaK/IOHHOM MNIOCKOCTMW.

3. OnpepeneHune NJOTHOCTY TBEPLOIO Tena.

4. OnbITbl, AEMOHCTPUpPYHOLLME 3aBUCUMOCTb pPacTsHXKeHUs (gedopmaummn)
MPY>XWUHbI OT MPUNIOXEHHOW CUNBbI.

5 OnbITbl, AeMOHCTPUPYIOLLME 3aBUCUMOCTb CU/bl TPEHUS CKOJSIbXXEHUA OT
Beca Tesla 1 XapakTepa ConpukacaroLLnxcs NOBEPXHOCTENA.

Pasgen 4. aBneHne TBEPAbIX Te/, XXUAKOCTEN 1 rasos.
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[asneHne. Cnocobbl yMeHbLUEHUA U YBENNYEHUSA faBneHus. [asneHue rasa.
3aBMCUMOCTb faB/leHNs rasa OT 00bémMa, Temnepatypbl. [lepegaya faBneHuUA
TBEPAbIMW TenaMu, XUAKOCTAMKW M rasamu. 3akoH [lackans. MHeBmaTuyeckue
MalUWHbI.  3aBUCMMOCTb [aBfIEHUS XUAKOCTU OT rAyouHbl. rapocTaTuyeckuia
napagokc. Coobuarowmecs cocyabl. MMapaBnMyeckme MexaH13Mbl.

ATmocepa 3emnnm M aTMmocgepHoe fasneHue. MpuYmMHbI CyLecTBOBaHUA
BO34YLUHON 060n104kM 3emnn. OnbiT Toppuyennn. M3mepeHne aTtMocqepHOro
[aBfieHns. 3aBUCMMOCTb aTMOC(EPHOro AaBfIEHUA OT BbICOThbl Haf YPOBHEM MOPS.
Mpnbopbl ANg N3MepeHns aTMOCHEPHOro AaB/eHUs.

[lecTBUE XNAKOCTU M rasa Ha MOrpy>XEHHoe B HUX Teno. BbiTankusarowlas
(apxumepoBa) cuna. 3akoH Apxumeaa. MNMnasaHue Ten. Bo3gyxonnasaHue.

JemMoHcTpaymn.

oA W
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3aBMCMMOCTb []aBNieHMs rasa OT TemnepaTtypbl.

Mepefaya AaBneHNs XUAKOCTbIO 1 ra3oMm.

CoobuiatoLmecs cocyapl.

MApaBNNYECKNiA npecc.

MposiBNeHne AelACTBMS aTMOCHEPHOrO aBNEHNS.

3aBNCMMOCTb BbITANKMBAIOLLEA CUNbI OT 0O6bEMA MNOrPY>XKEHHOW YacTy
Tena u NA0THOCTM XUAKOCTM.

PaBeHCTBO BbITaNKMNBAIOLLENA CU/bl BECY BbITECHEHHOM YXMUAKOCTH.
YcnoBue nnaBaHUs Ten: NnaBaHUE WUAW MOTPYXeHWe Ten B 3aBUCMMOCTM
OT COOTHOLLIEHWSI NNOTHOCTEl Tena 1 XMAKOCTW.

JTabopaTopHblepaboThbl M OMbITHI.

1.

S

ccnepoBaHue 3aBUCUMOCTU Beca Tefa B BOAE OT 06bEMa NOrpy>XXEHHOW B
XXWAKOCTb YacTu Tena.

OnpefieneHve  BbITaNKMBAKOWEA  CUMbl,  [eACTBYIOLEA Ha  Teno,
MOrpy>XEHHOE B XXNAKOCTb.

MpoBepKa He3aBUCUMOCTY BbITa/IKMBAIOLLLEN CUNbI, EACTBYHOLLENA Ha TeNo
B XXMKOCTU, OT Macchbl Tena.

OnbITbl, [AEMOHCTPUPYIOLLME 3aBMCUMOCTb  BbITa/IKMBAIOLLENA  CUNbI,
[ECTBYIOLLE Ha Teno B XXWAKOCTM, OT 00bEMA MNOrpy>XEHHOW B
XXUAKOCTb YacTy TeNna v OT MAOTHOCTYU XUAKOCTH.

KOHCTpyMpoBaHne apeoMeTpa WM KOHCTPYWPOBaHME  NOAKA W
onpefeneHne e rpy3onoabLEMHOCTH.

Pasgen 5. PaboTa M MOLWHOCTb. QHEPrus.

MexaHn4yeckasa pabota. MoOLHOCTb.

[MpocTble MexaHW3Mbl: pblyar, 670K, HaK/M0HHAad MAoCKoCTb. [MpaBuno
paBHOBecuA pblyara. [puMeHeHWe npasuna paBHOBECUSA pblyara K OOKy.



«30n0T0€e npaBuno» MexaHuku. KI1A —npocTbiX MexaHu3moB. [1pocTble
MeXaHW3Mbl B ObITY U TEXHUKE.

MexaHunuyeckaa asHeprua. KuHeTM4yeckad W MOTeHUMaNbHaa 3Heprus.
MpeBpaLleHne 0f4HOIO BUAA MEXaHUYECKOW 3HEPTX B APYroi. 3aKoH COXpaHeHus
3HEPrnn B MEXaAHUKE.

JemMoHCcTpaumn.

1. Mpumepbl NPOCTLIX MeXaHW3MOB.

JlabopaTOopHbIEPAbOTbI U OMbITHI.

1. OnpegeneHvie paboTbl CUMbI TPEHUSA NPU PABHOMEPHOM [ABMXXEHUM Tena

M0 rOPU30HTa/IbHON NOBEPXHOCTW.

2. VccnepoBaHue ycnoBuii paBHOBeCHA pblyara.

3 W3mepeHune KM HaKNOHHO NIOCKOCTMW.

4. N3ydeHne 3aKOHa COXPaHeHNs MeXaHNYeCKON 3Hepruu.

8 K/TACC

Pasgen 6. TennoBble ABNEHUA.

OCHOBHblE MOMNOXEHMA MONEKYNAPHO--KMHETUYECKOW TEeopun CTPOEHUS
BewlectBa. Macca n pasmepbl atomoB M Monekyn. OnbiTbl, NOATBepXKAaroLine
OCHOBHbIE MOMNOXXEHNA MONEKYNAPHO-KUHETUYECKOIN TEOPUN.

Mopgenu TBEPAOro, >XWAKOMO W ra3oo6pa3HOro COCTOSHUIA BeLLecTBa.
Kpuctannnueckne n amopgHble Tena. O6bACHEHWE CBOMCTB rasoB, XXMAKOCTEN U
TBEPAbIX TEN Ha OCHOBE MOMNOXEHWIA MONEKYNSAPHO--KUHETUYECKOW Teopun.
CmaumBaHue 1 KanunnapHble asneHns. TenioBoe pacLunpeHmne 1 cxartue.

Temnepatypa. CBfA3b TemmnepaTypbl CO CKOPOCTbKO TEMJIOBOrO ABUXEHUA
yacTuu. BHYTpeHHAsi aHeprus. Cnocobbl W3MEHEHWSt BHYTPEHHEN 3HEpruu:
Tennonepegaya 7 coBepLueHune paboTbl. Buabl Tenaonepeaayn:
TENNI0NPOBOAHOCTb, KOHBEKLMSA, U3NTyYeHNe.

Konnyectso TennoTbl. Y[enbHasa Tena0EMKOCTb BeLlecTBa. Ternno0bMeH U
TENnnoBOe paBHOBeCMEe. YpaBHeHMe TensioBoro 6GanaHca. [lnaeneHve u
OTBEpPAEBaHNE KPUCTa/N/IMYECKMX BeLEeCTB. YgefnbHada TenjoTa MniaBfeHus.
[Mapoobpa3oBaHMe W KoHAeHcaumsa. VicnapeHnue. KuneHue. Y[enoHasa TensoTa
napoobpasoBaHns. 3aBMCUMOCTb TeMmmnepatypbl KUMNEHMA OT aTMOCHEPHOro
[laBNeHWA.

BnaXHocTb BO3gyXa.

JHepruga Tonavea. Y enbHaa TenaoTa cropaHus.

MpuHUMnbl paboTbl TennoBbix Asuratenen KI1[ TennoBoro pasuratens.
Tennosble ABUraTeNin 1 3aliMTa OKpY>XKatoLen cpefpl.

3aKOH COXpaHeHusa 1 NpeBpaLLleHns 3Heprn B TEM/I0BLIX NMpoLeccax.

JemMoHcTpaunu.

1. HabnogeHne 6poyHOBCKOro ABVKEHUS.



S IF NIVREN
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HabnogeHune guddysnn.

HabntogeHne SBNeHNIn cMaumBaHns U KanuNaspHbIX SBAEHUN.
Hab6ntogeHne TenanoBOro pacluvpeHmns Ten.

3mMeHeHWe [aBneHusi rasa npu M3mMeHeHUM o6bEMA M HarpeBaHUN UK
OXNAKIEHNMN.

MpaBunna namepeHns Temnepartypbl.

Buabl Tennonepegayn.

OxnaxeHne npu coBepLUEHNIN PabOThI.

HarpeBaHue npu coBepLUeHN paboTbl BHELLHUMMW CUNAMMU.

10. CpaBHeHMe TeNIOEMKOCTEN Pa3/IMYHbIX BELLECTB.

11. HabnogeHne KnneHus.

12. HabnogeHne nNocToAHCTBA TeMMepaTypbl NpY MAaBaeHUN.
13 Mogenu TennoBbIX ABUraTene.
JTabopaTOopHbIEPABOTbI U OMbIThI.

1.
2.

3

e

OnbITbl N0 06HAPYXXEHWUIO AEACTBUA CUM MONEKYNSAPHOTO NMPUTSXKEHUS.
OnbITbl NO BbIPALMBAHNIO KPUCTA/IIOB NMOBAPEHHON CONM NN caxapa.
OnbITbl MO Ha6MOLEHUIO TEMIOBOr0 PacLUMPEHUs ra3oB, XUAKOCTEN U
TBEPAbIX TEN.

OnpefeneHve faBneHNa Bo3gyxa B 6asnoHe Wwnpuua.

OnbITbl, AEMOHCTPUPYIOLWME 3aBUCUMOCTb AaB/ieHUs BO34yXa OT €ro
06bEMa M HarpeBaHUA NN OXNaXKAEHUS.

MpoBepKa runoTesbl IMHENHOW 3aBUCUMOCTU [/IMHbI CTO/IOUKA XXULKOCTU
B TEPMOMETPUYECKOI TpYOKe OT TeMnepaTypsbl.

HabnogeHne W3MeHeHUs BHYTPeHHEW 3Hepruu Tefa B pesy/brare
Tensonepegayn n paboTbl BHELLUHWUX CUJl.

NccnefoBaHne sBfeHWA TennoobMeHa MpU CMELMBAHUW XONOLHOWA U
ropsiyeii BoApl.

OnpefeneHve  Ko/ivyecTBa  TeN/oOTbl, MOMlYYEHHOr0  BOZOW  npu
Tensoo6MeHe ¢ HarpeTbiM MeTa/lIMYeCKUM LUTUHAPOM.

10. OnpepgeneHve yaenbHOM TENNOEMKOCTI BeLLLECTBa.

11. VlccnefoBaHme npouecca ucnapeHus.

12. OnpefgeneHne OTHOCUTENIbHOM BIAYKHOCTU BO3AyXa.

13 OnpeaeneHve yaenbHOM TENNOTbI NNaBNeHNS NbAa.

Pa3sgen 7. 9neKTpuyeckne n MarHUTHbIe ABJIEHUA.

AnekTpmzaumsa Ten. [Ba pofa 3neKTpuyeckux 3apsafos. BaammopelricTeue
3apsHKEHHbIX Ten. 3akoH KynoHa (3aBMCMMOCTb  CWMbl  B3aMMOAENCTBUA
3apSXKEHHbIX Te/l OT Be/IMYMHbI 3apAL0B Y PaCCTOAHUA MEXAY Tenamu).

JnekTpuyeckoe nose. HanpsXXKEHHOCTb 3neKTpuyeckoro nond. [puHUmMn
Cynepno3numm aNeKTPUYECKNX noneit (Ha Ka4eCTBEHHOM YPOBHe).



HocuTenn anekTpuyecknx 3apsifoB. ONIEMEHTapHbIA 3N1eKTPUYeCcKnin 3apsg.
CtpoeHve atoma. [1pOBOAHWMKM W OU3NEKTPUKK.  3aKOH  COXPaHeHuA
3NEKTPUYECKOro 3apsaja.

JNEeKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBAHUS 3/IEKTPUUYECKOr0 TOKa.
NCTOUYHMKM MNOCTOSAAHHOrO TOKa. [leMCTBMSA 3NeKTpUYecKoro Toka (TennoBoe,
XUMUYECKOE, MarHUTHOE). NEKTPUYECKNIA TOK B XKMUAKOCTAX M rasax.

JnekTpuyeckad uenb. Cuna  ToKa.  DNEKTPUYECKOe  HamnpsKeHue.
ConpoTnBneHve NpPoBOAHMKA. Y [aenbHOe ConpoTuB/ieHMe BellecTBa. 3akoH Oma
Ana  ydactka uUenu. [locnefosaTenbHOe M napanfieNibHoe  COoefMHeHue
NMPOBOHMKOB.

PaboTa M MOWHOCTb 3MEeKTPUUYECKOro ToKa. 3akoH [hkoynsa-JleHua.
ANeKTpPUYECKME Lenm 1N NOTPeOUTENN 3NEKTPUYECKON aHeprumn B BbITy. KopoTkoe
3amblKaHue.

[MOCTOSAHHbIE ~ MarHuMTbl.  B3aMmopgencTBume  MOCTOSAHHbIX ~ MarHUTOB.
MarHutHoe none. MarHUTHoOe Nose 3eMNN U ero 3HaYeHue 414 XKU3HU Ha 3emie.
OnbiT 3Jpctega. MarHMTHOe MoONe  3/IeKTPUYECKOro ToKa. [pumMeHeHue
3N1eKTPOMarHMTOB B TEXHMKE. [leCTBME MarHUTHOIO NOAS Ha NPOBOHMK C TOKOM.
AnekTpoasuraTe/ls NMOCTOSSHHOrO TOKa. lcnonb3oBaHWe 3feKTpoasuraTenein B
TEXHUYECKUX YCTPOMCTBAX M Ha TpaHCMnopTe.

OnbITbl Papages. ABneHNe 3NeKTPOMarHUTHOM UHAYKUMK. TMpaBuno JleHua.
DNeKTporeHeparop. Croco0bl nosy4vyeHus 3N1IEKTPUYECKO 3Hepruu.
ANeKTPOCTaHL MM Ha BO30OHOBNSIEMbIX UCTOUYHNKAX 3HEPTUN.

JemMoHcTpaymn.

AnekTpusauuna Ten.

[1Ba poaa 3neKTPUUECKNX 3apsif0B U B3aMOAENCTBUE 3apsSXKEHHbIX Tel.
YCTPONCTBO W AeCTBME 3N1EKTPOCKONA.

JneKTpocTaTnyeckas NHAYKUuS.

3aKOH COoXpaHeHUs 3NEKTPUYECKMX 3apAL0B.

[MPOBOAHUKN U AN3NEKTPUKN.

MogenMpoBaHue CUNOBbIX IMHUIA 3NEKTPUYECKOTrO NONS.
CTOYHNKN NOCTOAHHOTO TOKA.

. [1eiICTBMA 3/IEKTPUYECKOT O TOKa.

10 SNEKTPUYECKNIA TOK B XXMUAKOCTH.

11. Fa30BbIN pa3psa,

12. VI3amepeHne cuibl TOKa aMnepMeTpoM.

13 'amepeHune 3NeKTpUYeCcKOoro HanpsXXeHns BONbLTMETPOM.

14. PeocTaT 1 marasuH CONpOTUBIEHWNIA.

15. B3aumopencTeme NOCTOSAHHbIX MarHMTOB.

16. MogenmpoBaHne HeBO3MOXXHOCTM pasfeneHns NonCcoB MarHnTa.
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17. MopenvpoBaHue MarHUTHbIX NOJEN NOCTOAHHbLIX MarH1TOB.

18. ONbIT JpcTesa.

19, MarHuTHoe nose ToKa. 3NeKTPOMarHur.

20. [leicTBME MArHUTHOrO MO Ha MPOBOAHUK C TOKOM.

21. ONeKTpoaBuraresi NOCTOAHHOIO TOKa.

22. ViccnefioBaHune SiBNEHNA 31eKTPOMArHUTHOW MHAYKLUMK,

23. OnbITbl ®apages.

24. 3aBUCUMOCTb  HanpasfeHNs WHAYKLMOHHOIO TOKa OT YC/I0BMIA  €ro
BO3HUKHOBEHWS.

25. DN1eKTporeHepaTop NOCTOAHHOIO TOKa.

JTabopaTopHblepaboTbl M OMNbITHI.

1. OMbITbl MO HAGMOLEHUIO 3NEKTPU3aUUM  Tell  WUHAYKUMER u  npu
COMPUKOCHOBEHUMN.

2. WccnepoBaHne [eincTBus  3MeKTPUYECKOrO MO HA MNPOBOLHWKUA U

AN3NEKTPUKMN.

C6opkKa 1 npoBepka paboTbl 3/1EKTPUYECKON LIEMU NOCTOAHHOIO TOKa.

I3mepeHue 1 perynnposaHune Cuibl TOKa.

I3mepeHue 1 perynnpoBaHne HanpsxeHns.

iccnepgoBaHve 3aBUCMMOCTM CWU/bl TOKa, UAYLLEr0 4epe3 pesnuctop, oT

COMPOTUB/IEHNA Pe3nuCTOopa U HaNPAXEHUA Ha PesncTope.

7. OnbITblI, LEMOHCTpUpYyoLme 3aBMCUMOCTb 3/1eKTPNYECKOro
COMPOTUB/IEHNA MNPOBOAHMKA OT €ero AvHbI, Nnowaan nonepeyHoro
CeYeHua n matepuana.

8 TlpoBepka MpaBufa CMOXEHUS HanpsHKeHWin npu  nocnefoBaTe/lbHOM
COelMHeHUN ABYX Pe3nCTOPOB.

9 TlpoBepka npasuna ANnA CWbl TOKa MNPV napanienbHOM COeAVHEHUN
Pe3nCTOPOB.

10. OnpepgeneHune paboTbl 3/1EKTPUYECKOr0 TOKA, MAYLLETO Yepes pesncTop.

11. OnpefeneHre MOLWLHOCTM  3NEKTPUYECKOrO TOKa, BbI4ENAeMONn Ha
pesncTope.

12. ViccnepoBaHne 3aBMCUMOCTU CWU/bl TOKA, MAYLIEro 4yepe3 famnoyky, ot
HanpsHKEHMS Ha Hell.

13 OnpepeneHune KI4 HarpesaTens.

14. iccnepoBaHe MarHUTHOrO B3aMMOZeNnCTBUA NOCTOAHHbBIX MarHUTOB.

15 Mi3yyeHMe  MarHMTHOro MNONAA  MOCTOAHHbLIX  MarHUTOB NpU  UX
00beAVMHEHNN N pa3feNieHnN.

16. iccnegoBaHne AencTBUS 31IEKTPUYECKOTO TOKA Ha MarHUTHYHO CTPESKY.
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17. OnbITbl, AEMOHCTPUPYHOLLME  3aBUCUMOCTb  CW/bl  B3aUMOLENCTBUA
KaTylWwKn C TOKOM W MarHuta OT CW/bl TOKa M HanpaBfeHUs TOKa B
KaTyLLIKe.

18. M3yyeHne [encTBUA MarHMTHOrO Mosis Ha NPOBOAHUK C TOKOM.

19. KoHCTpynpoBaHue 1 n3yyeHune paboTbl 3N1eKTpoABUrartens.

20. iamepeHmne KI [ anektpogsuratenbHOW YCTaHOBKW.

21. ONbITbl MO UCCNEAO0BaHUIO ABMEHUA 3NEKTPOMArHUTHON WUHAYKUMK:
nccnefoBaHMe W3MEHEHWIA 3HAYeHWS W HanpaBieHWs WHLYKLWUOHHOIMO
TOKa.

9 KNACC

Pasgen 8. MexaHu4yeckue aBneHuA.

MexaHunyeckoe pfABuXeHue. MartepnanbHaa Touka. CucteMa OTCYETA.
OTHOCUTENbHOCTb MEXaHUYeCKOro [BWXKeHUs. PaBHOMepHOe MpPAMONHENHOe
[BWKeHNe. HepaBHOMepHOE MPAMONUHenHOe ABuKeHne. CpefHAs U MIHOBEHHas
CKOPOCTb Tefa npu HepaBHOMEPHOM ABUXEHUN.

YcKopeHve. PaBHOYCKOPEHHOe nNpAMONNHeiHoe [ABuxeHue. CBO60OAHOE
nageHune. OnbITbl ["anunes.

PaBHOMepHOE [ABMKEHME MO OKPY>XHOCTW. llepuof u yactota obpalleHus.
JNnHeiiHasa v yrnosas CKopocTu. LLeHTpOCTpeMUTEIbHOE YCKOPEHME,

MepBbIi 3aKOH HbloTOHA. BTOpOiA 3aKOH HbloTOHA. TpeTuil 3akoH HbrOTOHa.
MpuvHUKMN cynepnosnunmn cun.

Cwnna ynpyroctu. 3akoH 'yka. Cuna TpeHusa: cuna TPeHUA CKONbXEHUS, cuna
TPeHnA NOKoA, Apyrue BUAbI TPEHUS.

Cuna TAXKeCT N 3aKOH BCEMUPHOrO TArOTEHUSA. YCKOpeHWe CBOOOAHOTO
nNafeHna. [swkeHne nnaHeT BOKpyr ConHua. [MepBad KoCMU4ecKas CKOPOCTb.
HeBecoMOCTb 1 neperpysKku.

PaBHOBecve MaTtepuanbHOM TOUKU. AGCOMOTHO TBEPAOe Teno. PaBHOBecue
TBEPLOrO Tesa ¢ 3aKpPeniEHHOM Ocbio BpalleHUs. MOMEHT cunbl. LLeHTp TsKecTw.

mnynbc Tena. IsmeHeHne nmnynsca. ViMnynbc cuibl. 3aKOH COXpaHeHus
MMNynbca. PeakKTUBHOE [BUXEHME.

MexaHunyeckas paboTa M MOLWHOCTb. PaboTa cun TAXecTW, ynpyrocrw,
TpeHus. CBA3b 3HEPruu 1 paboTol. NoTeHUWanbHas sHeprus Tena, NOLAHATOrO Haj
MOBEPXHOCTbIO 3eMN. [1oTeHLManbHas 3HEPrus CKaToin NPy>KMHbl. KnHeTnyeckas
3Heprus. TeopemMa O KMHETUYECKOMW 3Heprun. 3aKOH COXPaHEHMS MeXaHU4eCKOoM
3Heprum.

JemMoHcTpaymn,

1. HabniogeHne MexaHNU4ecKoro ABVKEHUA Tena OTHOCUTE/IbHO PasHbIX Tes

OTCYETA.



[opJRN ) INF S OV

8
9

10.
11.
12.

CpaBHeHMe NyTel W TpaeKTOPWUIA ABMXEHUS OQHOrO0 M TOro >Xe Tena
OTHOCUTENIbHO pPasHbIX TeN OTCYETA.

3mepeHne CKOPOCTU U YCKOPEHUSI NPAMONMHERHOTO ABUXXEHMS.
ccnepgoBaHme Npu3HaKoB paBHOYCKOPEHHOTO ABUXKEHWS.

HabntogeHne ABMXEHUS Tena no OKPY>XXHOCTW.

HabntogeHne MexaHMYecKnx ABNEHNUIA, MPOUCXOASLLNX B CUCTEME OTCUETA
«Tenexka» npu eé paBHOMEPHOM W  YCKOPEHHOM  ABMXXEHWM
OTHOCUTE/IbHO KabuHeTa U3NKN.

3aBMCMMOCTb YCKOPEHMUS Tefla OT MacChbl Tena U AeWCTBYHOLLeA Ha Hero
CUNbI.

HabntogeHne paBeHCTBa CM NPY B3aUMOAENCTBUN TeN.

A3meHeHWe Beca Tena npu YCKOPEHHOM [BUXXEHUN.

Mepenaya MMmnynbca Npy B3aMMOAencTBumM Ten.

Mpeobpa3oBaHnNs SHEPTUN NPY B3aMMOLENCTBUN Ten.

CoxpaHeHune umnynbca Npu Heynpyrom B3avMOENCTBUN.

13 CoxpaHeHue nmnynbca Npy abCoNTHO YNPYrom B3aMMOLENCTBUN.
14. HabntoieHne peakTMBHOIO [ABVKEHUS.
15. CoxpaHeHne MmexaHU4eCKoW 3Heprum npu cBo60AHOM MafeHNUN.

16.

CoxpaHeHWe MexaHWYeCcKO IHePrum Npu ABMKEHNUIN Tena noj AeicTBrem
MPYXXWHbI.

JTabopaTopHblePaboThl U ONbITHhI.

1.

o N

KoHCcTpynpoBaHue TpakTa [Ansi pasroHa W AajibHelLlero paBHOMEPHOro
ABVKEHMS LLApUKa NN TENEXKMN.

OnpeaeneHne cpefHEin CKOPOCTM CKOMbXEHWUS Opycka WAN ABUKEHMS
LLIapuKa No HaK/MOHHOM NMOCKOCTMW.

OnpepgeneHve YCKOpPEHUS Tena npu PaBHOYCKOPEHHOM ABMXXEHUU MO
HaK/TIOHHOW MNIOCKOCTMW.

NccnegoBaHne 3aBUCUMOCTM MYTWM OT BPEMEHM MPW PaBHOYCKOPEHHOM
ABVKEHUMN 6e3 HayalbHOM CKOPOCTU.

MpoBepka rwnoTesbl: €CAN MPU  PaBHOYCKOPEHHOM ABMXEHUN 6e3
HayanbHOW CKOPOCTU MNYTW OTHOCATCA KakK psf HEYETHbIX uucen, TO
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHMN OfMHAKOBBI.

ccnepgoBaHne  3aBUCUMOCTW  CWMbl TPEHUS  CKOJSIbXKEHUSA OT  CUb
HOPMa/IbHOr O [aBNeHNs.

OnpepaeneHne KOIP@pMLUMEHTa TPEHNA CKOJbXKEHNS.

OnpeaeneHne XXECTKOCTU MPYXXMHBbI.

OnpepaeneHve paboTbl CUbl TPEHUS NPU PAaBHOMEPHOM ABMXKEHUM Tena
MO rOPVM30HTa/IbHONM MOBEPXHOCTMW.



10. OnpegeneHve paboTbl CUAbI  YNPYroctM npu MoAgbéme rpysa C
MCMOMb30BAHMEM HEMOABUXHOIO N MOABMXHOTO 6/I0KOB.

11. MI3yyeHmne 3aKOHa COXpPaHEHUA 3HEPTUn.

Pasnen 9. MexaHn4yeckune KonebaHua 1 BOJHbI.

KonebatenbHoe aguxeHne. OCHOBHbIE XapaKTepuCTUKK KonebaHuiA: nepros,
yacToTa, amnInMTyga. MaTemaTUYecKUii 1N NPY>XXUHHbIA MasTHUKW. [MpeBpaLyeHmne
3Heprum npun KonebatenbHOM ABVKEHUN.

3aryxawowime  KonebaHus. BbiHyXOeHHble  KonebaHusa.  Pe3oHaHC.
MexaHuyeckme BOMHblL.  CBOMNCTBA MeXaHWYeCKUX BOSIH. [1pofosibHble U
nornepeyHble BOMHBLIL.  [NMHA BOMIHBI M CKOPOCTb €€  pacrnpocTpaHeHus.
MexaHun4ecKkune BOSHbI B TBEPAOM Tesfle, CEMCMUYECKIME BOJIHBI.

3BYyK. 'POMKOCTb 3BYyKa M BbiCOTa TOHa. OTpaxeHue 3ByKa. NHMpasByK u
YyNbTPa3ByK.

JemMoHCcTpaymn.

1. HabniogeHne kKonebaHnin Ten nopj AeWCTBUEM CWUbl TSXKECTU U CWJbI
ynpyrocTu.

HabnofeHne konebaHWin rpysa Ha HUTU U Ha NPYXXUHE.
HabntofeHune BbIHYXAEHHbIX KONebaHUn 1 pe3oHaHca.
PacnpocTpaHeHve NPOAO/IbHBIX U MOMNEPeYHbIX BOMH (Ha Mogenn).
HabntogeHne 3aBUCUMOCTY BbICOTbI 3BYKa OT YacCTOTbl.
AKYCTUYECKUIA pe30HaHC.
JTabopaTopHblepaboTbl M OMNbITHhI.
1. OnpefeneHve 4actoTbl W nepuoga KofebaHWA  MaTemaTUyeckoro
MaATHUKa.

2. OnpepeneHne 4acToTbl 1 Nepuoga KoebaHui NpyXXMHHOro MasTHUKa.

3 ViccnepoBaHue 3aBUCMMOCTU Mepuofa KonebaHuii NoABELLEHHOrO K HUTH

rpysa oT 4/IMHbl HUTW.

4. WccnepoBaHye 3aBUCMMOCTY Nepuoga KonebaHui Npy>KMHHOTO MasTHUKA

0T Macchbl rpysa.

5 Tlposepka He3aBMCUMOCTM Mepuofa KonfebaHWui rpysa, MOABELUEHHOIO K

HUTW, OT Macchbl rpysa.
6. OnbiTbl,  LEMOHCTPUPYIOLLME  3aBUCUMOCTb  Mepuoja  KosebaHwii
NPY>XUHHOT0 MasiTHMKA OT MacChbl rpy3a v XECTKOCTU NPY>XXWUHbI.

7. V13mepeHmne ycKopeHuns cBOOOAHOIO nafeHums.

Pasgen 10. 3n1eKTpoMarHMTHOe Nnone U 3NEKTPOMArHNMTHbIE BOJHHbI.

JNeKTpOMarHUTHOe  nosfe.  ONIEKTPOMarHWTHble  BOMHbL.  CBONCTBA
3N1eKTPOMArHUTHbIX BOMH. LlKana 31eKTpOMarHUTHbIX BOMH. lcnonb3oBaHMe
3/1IEKTPOMArHMTHbIX BOJIH /15 COTOBOW CBA3M.
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AnekTpomarHuTHaa npupofa ceeta. CKOpocTb cBeTa. BOMHOBbIE CBOWCTBa
cBeTa.

JeMoHCcTpaymn,

1. CBoWCTBa 3/1EKTPOMarHUTHbIX BOJH.

2. BonHoBble cBOICTBa CBeTa.

JTabopaTOopHbIEPABOTbI U ONbITHI.

1. V3yyeHne CBOICTB 3/IEKTPOMArHUTHbLIX BO/IH C MOMOLLbHO MOOGWUILHOIO

TeneoHa.

Pasgen 11. CBeTOBbIe ABIEHUA.

lyyeBad  mMofenb  cBeTa. McTouHMKM  cBeTa. MpAMONUHeRHOoe
pacnpocTpaHeHne ceeTa. 3atmeHna ConHua u JlyHbl. OTpaxkeHue cBeTa. l1ockoe
3epKasio. 3aKOH OTpaXKeHWs CBeTa.

[MpenomneHne cBeTa. 3aKOH npefoMneHus ceeta. [lonHOe BHYTpeHHee
oTpaxkeHne cBeTa. lMcnonb30oBaHWe TMOMHOTO BHYTPEHHEro OTpPaXeHud B
OMNTUYECKNX CBETOBOJAX.

NnHza. Xop nyyer B nmH3e. OnTMyeckas cucTema (poToannapara,
MUKpOCKOMNa W Teneckona. [na3 Kak oONTuyeckasa cuctemMa. BnAn3opykocTb U
[,a/IbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnektp. OnbiTbl HboTOHA. ChnoxkeHue
CNEeKTpasbHbIX LUBETOB. [lucnepcus cBeTa.

JeMoHCcT paumn.

MpAMONUHeHOe pacrnpocTpaHeHWe CBeTa.

OTpaxkeHue cBeTa.

[MonyyeHne n306paXkeHnI B NIOCKOM, BOTHYTOM Y BbIMYK/10M 3epKanax.

[MpenomneHune ceeta.

ONTMYECKNA CBETOBOA,

Xop nyyei B cobupatroLlen NnH3e.

Xof nyyen B paccemBaroLLent NNH3e.

[MonyyeHne N306paXkeHNI C MOMOLLbIO JINH3.

MpuHUMN gencTeus hoToannapaTa, MMKPOCKONa 1 Tesleckona.

10. Mogenb rnasa.

11. Pa3noxeHune 6enoro ceeTa B CMeKTp.

12. [MonyyeHme 6en10ro ceeta Npu CNOXXEHUN CBETA Pa3HbIX LIBETOB.

JTabopaTopHblepaboTbl M OMNbITHhI.

1. ViccnepgoBaHue 3aBUCUMOCTM Yrna OTPaXKeHWA CBETOBOro sydya OT yrna
nafeHus.

2. VI3ydeHne xapaKTepuUCTUK N300paxKeHNs npeLmMeTa B MIOCKOM 3epKase.
ccnepoBsaHve 3aBUCUMOCTM Yr/ia Mpenom/ieHns CBeTOBOro syya Ot yrna
NafleHNs Ha rpaHnLe «BO3AYyX-CTEKM0».
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Mony4yeHve N306paXKeHNA C MOMOLLLIO COOMPatOLLEN NINH3bI.
5 OnpepgeneHne POKYCHOro pacCTOAHUA MU ONTUYECKON CU/bl CObUpatoLLeit
JINH3bI.
6. OnbITbl MO pas3noXeHUto 6enoro ceeTa B CNEKTP.
7. OnbITbl MO BOCMPUATUIO LBETa MPeAMETOB MpU UX HabMOAEHUN yepes
LIBETOBbIE (IU/IbTPbI.

Pasgen 12. KBaHTOBbIe iBNeHUA.

OnbiTbl Pe3epopaa u nnaHetapHas mofens atoma. Mofenb atoma bopa.
NcnyckaHue 1 nornoweHne ceeta atoMoM. KBaHTbI. JIMHeYaTble CnekTpbl.

PaanoakTuBHOCTb. Anba-, 6eta- 1 ramma-nsnyyeHus. CTpoeHne aTOMHOrO
aapa.  HyknoHHaa mofenb aToOMHOro fgpa. W3otonbl.  PaguMoakTMBHbIE
npespaLleHuns. MNepuof nonypacnaga aToOMHbIX A4ep.

ApepHble peakuuu. 3aKOHbl COXpaHeHUs 3apsL0oBOro M MaccoBOro 4ucen.
JHeprua cBA3M aTOMHbIX fAgep. CBA3b Maccbl M aHeprun. Peakumm CUHTE3a U
feneHua aaep. VictouHnkn aHeprun CosnHua 1 3BE34.

ApepHas aHepreTuka. [encTBMSA pPafMOaKTUMBHBIX W3MyYeHU Ha >KMBble
OpraHunsmbl.

JemMoHCcTpaymn.

CneKTpbl N31YYEHNA N NOTNOLEHUS.

CneKTpbl pasnnyHbIX rasos.

CneKTp BOAOpOAa.

HabntoaeHne TpekoB B kamepe BuibcoHa.

PaboTa CYUETUMKA MOHU3MPYIOLLMX U3NTYHEHWIA.

Perncrtpauus nsnyyeHus NpUPoOLHbLIX MUHEPAIOB N NPOAYKTOB.

JTabopaTopHblepaboThbl M OMNbITHhI.

1. HabnwogeHue CniowWHbIX U IMHeRYaTbIX CNEKTPOB U3/TyYEHUS.

2. WccnepoBaHve TPeKOB: M3MEPEHWE 3Hepruu YyacTuubl NO TOPMO3HOMY

nyt (no dotorpaduam).

3 3mepeHune pagnmoakTUBHOIO (hoHa.

MoBTOPMTENLHO-06006La0WNIA MOAY .

MoBTOPUTENBHO--0606LLatOWUIA MOAY /b NPeAHa3HaYeH 41a cucTeMartmsanmm
M 0000WEHMA  NpPeAMETHOro  cofepXaHud K OnblTa  [AeATeSIbHOCTH,
MPMOBPETEHHOIO NPY N3YYeHUN BCEro Kypca (PU3NKK, a Takke A4 NoAroTOBKM K
OCHOBHOMY TrOCYZapCTBEHHOMY 3K3aMeHy Mno (u3nKe 414 00yyvaroLmxcs,
BblOpaBLUMX 3TOT YUeOHbIn NpeaMmerT.

Mpn n3yyeHUn faHHOrO MOAYNA peannsyroTca U CUCTeMaTU3INPYOTCA BUAbI
[eATeNIbHOCTW, Ha OCHOBE KOTOPbIX 06ecrneynBaeTcs LOCTUXKEHUE MPEAMETHbLIX U
MeTanpegMeTHbIX  NaHUPYEMbIX  pe3y/bTatoB  00yyeHWs,  opmupyeTcs
eCTeCTBEeHHOHay4yHas rpamMOTHOCTb: OCBOEHMe Hay4yHbIX MeTOLOB WCCNefoBaHuA
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SIBMIEHWIA NPUPOAbI U TEXHWUKW, OBNAfIEHNE YMEHMSAMU OOBLSCHATL (r3nUecKue
SIBNEHUS, MPUMEHSS MOMYYeHHbIE 3HAHWS, pewaTtb 3ajayM, B TOM 4ucne
KaueCTBEHHbIE 1 3KCNEPUMEHTAIbHBbIE.

MprHUMNMaNbHO [eATeNIbHOCTHBIN XapakTep JaHHOro pasjena peanusyetcs
3a CYET TOro, 4To O06YyuYaloLMecs BbIMOMHAKT 3afaHusi, B KOTOPbIX UM
npefnaraeTcs:

Ha OCHOBE MOMYYEHHbIX 3HAHWI pacrno3HaBaTb W HAy4YHO OOBLACHSTH
(husnyeckme SBNeHNs B OKPYXKatoLLeli Npupoje 1 NoBceHEBHON XNU3HU;,

MCMOMb30BaTh HayUHble MeTO/bl UCCNEA0BaHUS (U3NYECKUX SBNEHWI, B TOM
ymcne ANs NPOBEPKM FUMNOTE3 W MONYUYEHMS TEOPETUYECKNX BbIBO/IOB;

OOBSCHATb HAy4YHble OCHOBbI Hambonee BaXKHbIX AOCTUMXKEHWUIA COBPEMEHHbIX
TEXHONOTUIA, HanNpuMep, NPAKTUYECKOrO MUCMO/b30BaHNS Pas/IMYHbIX UCTOUHMKOB
3HEPTUN HA OCHOBE 3aKOHA NPEBPALLEHMS U COXPAHEHUS! BCEX M3BECTHbIX BU/O0B
3HEPruu.



MITAHVNPYEMbBIE PE3Y/IbTATbl OCBOEHWA TMPOIMPAMMBI MO
®N3NKE HA YPOBHE OCHOBHOI'O OBLWLETO OBPA3OBAHUA

N3yyeHne (DU3MKKM Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHust HanpaBneHO

Ha JOCTMXKEHME NMMYHOCTHbIX, METANPEAMETHbIX U MPEAMETHbLIX 06Pa30BaTe/NbHbIX
pe3ynbTaToB.

B pe3ynbTaTe U3yuyeHus (U3NKM Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHms

y obyuatoulerocs 6yayT chopMMpPOBaHbI Crefytolime NMYHOCTHbIe pesy/bTaTbl B
YacTu:

1) NaTPMOTMYECKOT0 BOCNMUTaHUSA:

- MposB/IEHNE UHTepeca K UCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUINCKOW
(hM3nMyecKon HayKu;

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

2) rpaXX4aHCKOro 1 AYXOBHO-HPaBCTBEHHOI0 BOCMUTAHUSA:

- TOTOBHOCTb K aKTMBHOMY Y4acTWO B 06CY>KAEeHWN O6LLECTBEHHO 3HAYMMbIX
M 9TUYECKMX MNPO6MeM, CBA3AHHbIX C MNPaKTUYECKUM  MPUMEHEHWEM
AOCTVDKEHWNIA (DU3NKK;

- 0CO3HaHWe BAXHOCTW MOPasibHO-3TUYECKMX MPUHLUMOB B AEATENbHOCTU
YYEHOrOo;

3) 3CTETUYECKOro BOCMUTAHUSA:

- BOCMPUATUE 3CTETUYECKUX KAYeCTB (PU3NYECKOW HayKu: eé rapMOHUYHOIO
MOCTPOEHWSA, CTPOroCTU, TOYHOCTHU, NaKOHUYHOCTH;

4) LEHHOCTN Hay4YHOr 0 MO3HaHUA:

- 0CO3HaHWe LEHHOCTU (PM3MYECKOW HayKM KakK MOLLHOrO WHCTPyMeHTa
MO3HaHWA MUpa, OCHOBbI Pa3BUTUA TEXHONOMUIA, BaXKHeNLel COCTaBAsAoLLeit
Ky/bTYpbl;

- pasBuUTME Hay4HOW J0603HATE/NIbHOCTW, MHTEpeca K MCCefoBaTebCKow
[eATeNbHOCTH;

5 ¢opmupoBaHua  KynbTypbl  340pPOBbSS UM 3MOLMOHANbLHOIO
6narononyyus:

- 0CO3HaHMe LEeHHOCTM 6e30nacHOro obpasa >XW3HWM B COBPEMEHHOM
TEXHO/IOTMYECKOM MUpe, BaXKHOCTM npaBun 6e30MacHOro MnoBefeHns Ha
TpaHCnopTe, Ha A0oporax, C 3NeKTPUYECKMM W TenaoBbIM 060pyAOBaHWEM B
[AOMaLLHUX YCNOBUSAX;

- C(hOpMMPOBAHHOCTb HaBblka pedeKcMmn, MNpuU3HaHWe CBOero npaBa Ha
OLUMOKY M TaKoro e npa.a y Lpyroro 4YesioBeka;

6) TPYZAOBOro BOCMUTAHUS:

- aKTUBHOE Yy4acTuWe B peLleHUM MpakTUYecKUX 3agay (B paMKax CembM,
obpas3oBaTeNlbHOM  opraHu3auuun, ropoja, Kpas) TEXHONOTMYecKom u



couManbHO HanpaBfieHHOCTW, TPebyrowmnx B TOM 4ucie U (U3NYECKNX
3HaHWNA,

- WUHTepec K NpaKTUYeCKOMY M3YUYEHUIO NPodeccuia, CBA3aHHbIX C (DU3NKOIA;

7) 3KO/IOFMYEeCKOro BOCNMTaHNSA:

- OpVeHTauus Ha NpUMeHeHWe (U3MYECKUX 3HAHWI 018 pelleHnsa 3afad B
obnacT OKpyXarwLen cpeapl, MNIaHUPOBaHMSA MOCTYNKOB W OUEHKU WX
BO3MOXHbIX NOCNEACTBUIA A1 OKPY>KatoLLLeil cpeapl;

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

8) agantaymm K M3MEHAKLWMUMCS YCNOBUSM COLUMANbHOW M MPUPOAHONA
cpeapbl:

- noTpebHOCTb BO B3aMMOLEWCTBUWM MNPU BbIMNO/HEHUN WUCCNefoBaHUA W
MPOEKTOB (PM3NYECKOM HanpaBNeHHOCTU, OTKPbLITOCTb OMbITY W 3HaHWUAM
APYyrnx;

- TOBbILIEHNE YPOBHS CBOEM KOMMETEHTHOCTM 4epe3 MpaKTUYECKYH
NesTENbHOCTb;

- NOTPE6HOCTb B (POPMUPOBAHMUM HOBBIX 3HaHWIA, B TOM Yucne (POPMyIMpoBaThb
naewn, NOHATUA, TMNOTE3bl 0 (IU3NYECKNX 00bEKTAX U SABNEHUSIX;

- 0CO3HaHue AetUNTOB COBCTBEHHbIX 3HAHWI U KOMMETEHTHOCTEN B 06n1acTu
(huU3nKu;

- NfaHUpoBaHWe CBOEro pasBUTUSA B MNPUOOPETEHUN HOBbIX (U3NYECKMX
3HaHWNA,

- CTPeM/IEHME aHa/IM3NPOBaTh M BbISIBNSTL B3aUMOCBS3M NPUPOAbl, 06LLecTBa U
39KOHOMWKM, B TOM YNC/E C UCNO/b30BaHNEM (PU3NYECKNX 3HAHWIA;

- OUEHKa CBOMX [JENCTBMIA C YYETOM B/UAHUA Ha OKPY>XXalolLlyt cpeay,
BO3MOXXHbIX r106a/bHbIX NOCNEeACTBUINA.

METATNPEAMETHBIE PESY/IbTATbI

B pesynbTare O0CBOEHUA TMporpamMmmbl 10 CbVI3I/IK€ Ha YpOBHE OCHOBHOIO

obuiero obpasosBaHua y obyyatoulerocs 6yayT chopMMpoBaHbl MeTanpeaMeTHbIe
pe3yfibTaTbl, BK/IOYaKOLMe NO3HaBaTe/lbHble YHUBePCa/lbHble YYeOHble AeiCTBUS,
KOMMYHUKaTUBHbIE  YHUBEPCa/ibHble  Y4YeOHble  OelCTBUA,  PerynsiTuBHble
YHMBepCa/ibHble Y4ebHble AeNCTBUS.

[Mo3HaBaTeNbHbIE YHUBEPCa/bHbIE yl-I66HbIe ,ﬂ,EVICTBVIFI

Ba30Bble OMMYECKNE AeNCTBUS:



BbIABNATL W XapakTepu3oBaTb CYLLECTBEHHble MpPU3HaKM OOLEKTOB
(7BneHui);

yCTaHaB/MBaTb CYLLECTBEHHbIN NMPU3HaK Kiaccugukaumm, OCHOBaHWUA 4
0000LLEeHNA 1 CPaBHEHNUS;

BbIABNATL 3aKOHOMEPHOCTU U NPOTUBOPEUMS B pacCMaTprBaeMblxX (pakrax,
[AaHHbIX N HAbMOAEHNAX, OTHOCALLMXCA K PUINYECKUM ABMIEHUAM,;
BbISIB/IATb MPUYNHHO-C/IELCTBEHHbIE CBA3M NPU W3YyYeHUU (PU3NYECKUX
SIBNEHNIA 1 MPOLEeCCoB, AenaTb BbIBOAbI C UCMO/b30BaHWEM AefYKTUBHbIX
N MHLYKTUBHbLIX YMO3aK/IlOYEHWIA, BbIABUraTb TMNOTE3bl O B3aMMOCBA3AX
(PM3NYECKNX BENNYVH;

CaMOCTOSITE/IbHO  BblOMpaTb CMNOCO6 pelleHns Yy4yebHON (hM3NYECKON
3afjaun (CpaBHEHME HEeCKOJ/IbKMX BapuaHTOB peLleHus, Bblbop Haumbosee
MOAXOAALLErO C YYETOM CaMOCTOSATE/IbHO BbIfENEHHbIX KPUTEPUEB).

Ba3oBble UCCef0BaTeNIbCKNE AeliCTBUSA:

MCMO/Mb30BaTh BOMPOCHI KaK UCCEA0BATENbCKUIA UHCTPYMEHT MO3HAHUS;
NPOBOAMTL MO CaMOCTOATENIbHO COCTAaBEHHOMY M/aHy OMbIT, HECMIOXKHbIIA
(m3nYecKnii  IKCMEpUMEHT, HeGOonNbLIOe WcCneaoBaHe (DU3NYECKOrOo
ABJIEHUS;

OLeHMBaTb Ha MPUMEHMMOCTb W  [OCTOBEPHOCTb  MH(OpMauuto,
MONYYEHHYIO B XO/ie UCCNEA0BaHMA UK 3KCNEPUMEHTA;

CaMOCTOSATeNIbHO (POPMYNMPOBaTb 0606LLEHUS U BbIBOABI NO pe3y/bTaTam
NPoBeAEHHOr0 HabMOAEHUSs, ONbITa, UCC/e0BaHMS;

MPOrHO3MpoBaTb  BO3MOXHOe  fAanbHeillee pasBUTUE  (DU3NYECKMX
MPOLIECCOB, a TAKXe BblABUIaTh MPEAMNONOXEHUS 06 UX Pa3BUTUN B HOBbIX
YCNOBUSIX N KOHTEKCTaX.

PaboTa ¢ MHhopmaLmneil:

NPUMEHSTb Pa3NNUHbIE METOAbI, MHCTPYMEHTbI 1 3anNpoChl NPX MOUCKe W
oT60pe MHMOPMALMM WU AaHHBIX C YYETOM MPEANOXEHHOW Yy4e6HON
(hr3nYecKoii 3agauu;

aHa/IM3MPOBaATb, CUCTEMATU3NPOBATL M UHTEPNPETMPOBaTb MHBOPMALMIO
PasfIMYHbIX BUAOB 1 (HOPM NPeacTaBNeHUs;

CaMOCTOSATENbHO ~ BbIOMPaTb  ONTUMa/bHYlO  (HOpMYy  MpeACTaBNeHUs
MH(OPMaLMU W WNNOCTPUPOBATb  PeLLaeMble  3afaus  HECNOXHbIMU
CXeMaMu, anarpaMmamMu, MHOM rpadkoii 1 X KOMOMHALMSMN.

KOMMyHI/IKaTI/IBHbIe YHNUBEPCa/IbHbIE yqe6Hb|e I,EI,(?I‘/JICTBI/IFIZ

B X04e 06CYXAeHMa y4yebHOro matepuana, pesynbTaToB 1abopaTOpHbIX
paboT 1 NPOEKTOB 3a4aBaTb BOMPOCHI MO CYLLECTBY 06CY>KAAEMOI TEMbI 1
BbICKa3blBaTb W[eW, HalefleHHble Ha pelleHWe 3afavyn 1 noAafepxkaHue
6naroxenarte/ibHOCTU 06LLIEHUS;



COMOCTaBNATL CBOM CYXAEHWA C CYXAEHUAMU [OPYrUX Y4yacTHUKOB
ananora, 06Hapy>mBaTb pasfinume n CXOLCTBO MO3NLMNIA;

BblpaXkaTb CBOIO TOUKY 3PEHUS B YCTHbIX M MUCbMEHHbIX TEKCTAX;
Ny6ANYHO NPeLCTaBNATb Pe3y/bTaTbl BbIMNOJIHEHHOIO (DU3NYECKOTO OMbITa
(3KcnepuMeHTa, uccnefoBaHUs, NPOEKTa);

MOHMMaTb W WCNOMb30BaTb  MNpPeuMyLlecTBa  KOMaHAHOM  ©
UHOVBUAYANbHON paboTbl MNPU  PeleHnn KOHKPETHOW  (DM3UYeCKOM
npo6siemsl;

MPUHUMATbL LeIM COBMECTHOW AeATeNbHOCTW, OpPraH1M3oBbIBaTb AeCTBUSA
No eé [OCTVXKEHMIO: pacnpefensaTb ponu, 06CyxAaaTb Mpoueccbl U
pe3ynbTaTbl COBMECTHOMW paboTbl, 06006LLaTh MHEHUS HECKOJIbKUX NTHOLEN;
BbIMO/IHATL CBOK 4acTb PaboThl, JOCTUrad Ka4eCTBEHHOro pesysbTara fo
CBOEMY HarpaB/IeHUIO W KOOPAWHWPYS CBOM [AEWCTBUA C  ApYyrumu
YNeHaMn KOMaHzbl,

OLleHMBATb KayecTBO CBOEro BK/aja B OOLWMI MPOAYKT MO KPUTEPUAM,
CamMOoCTOATE/IbHO CHOPMYIMPOBAHHBIM YYaCTHUKaMW B3aUMOLENCTBIS.

PerynatuBHble YHUBepCanbHble yuyebHble AeACTBUS

C&MOOpI'aH n3ayuni:

BbISB/IATL MPOBMEMbI B XXM3HEHHbIX U YUYeOHbIX CUTyaumax, TpedyroLmnx
AN peLleHns hU3NYeCKNX 3HaHWUN;

OPUEHTUPOBAaTLCA B Pas3/INyHbIX  MOAXO0L4AX MNPUHATUA  peLleHnid
(MHAMBMAYaNbHOE, MPUHATME pPeLleHns B rpynne, MPUHATUE peLleHui
rpynnon);

CamMOCTOATE/IbHO COCTaBNATb aITOPUTM PeLleHns (PU3NYECKOI 3agaum Unn
MnnaHa MccnefoBaHWs C YYETOM MMEIOLLMXCA PecypcoB M COOCTBEHHbIX
BO3MOXHOCTEN, apryMeHTMpPOBaTb Npef/iaraeMble BapuaHTbl peLleHuii;
fenatb BbI6Op M 6paTb OTBETCTBEHHOCTbL 3a PELLUEHME.

CaMOKOHTpPO/b, 3MOLI,VIOHafIbeII71 NHTENNEeKT:

[aBaTb afIeKBaTHYIO OLiEHKY CMTyauuu 1 npeganaratb naaH eé N3MeHeHus;
OOBACHATL  MPUYMHBI  JOCTVMXKEHUS  (HEAOCTMXKEHMS))  pe3y/bTaToB
[eSTENbHOCTM, JaBaTb OLEHKY NPUOGPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B [1€ATE/IbHOCTb (B TOM YMCNe B XOf BbIMNONHEHNS
(M3MYECKOTO  MCCNeAOBaHMS MMM MPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHUBLUMXCA CUTYaLWil, YCTaHOBMEHHbIX OLUMGOK,
BO3HUKLUWX TPYAHOCTEN;

OLiEHMBATb COOTBETCTBUE pe3ynbTaTa Lienu 1 YCNoBUsM;

CTaBWUTb Ce6s Ha MeCTO ApYroro YenoBeka B X0fe Cropa Uau AUCKYCCUm
Ha Hay4HYl0 TeMy, MOHMMAaTb MOTUBbI, HAMEPEHWSI 1 NOTUKY [APYroro;



NpW3HaBaTb CBOE MPaBO Ha OLIMOKY NPY pelleHnn QU3NYecKnx 3agad unm
B YTBEPXKAEHMAX Ha HayUHble TEMbI U TaKOE e NpaBo Apyroro.

MPEAMETHbBIE PE3YJIbTATDbI

K KoHLYy 06y4yeHus B 7 Knacce npeamMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHE
[OMXHbI 0TPaXaTb CHOPMMPOBAHHOCTb Y 00YUaOLLNXCS YMEHWIA:

NCMONb30BaTb  MOHATMA:  (M3NYECKME U XUMUYECKUE  SBNEHWS,
HabMoAeHNe, 3KCMEPUMEHT, MOfeNb, TMNoTes3a, eAuHULbI (U3NYECKNX
BEMUMH, aTOM, MOJIEKYNa, arperaTHble COCTOSIHWS BellecTBa (TBEPAOE,
XMAKOe, ra3o006pa3Hoe), MexaHM4YecKoe [BMXKEHWe (paBHOMEPHOE,
HepaBHOMEPHOe, MNPSMOSIMHEIHOE), TPAeKTOpMs, PaBHOAENCTBYOLLAS
cuna,  petopmaums  (ynpyras,  njacTuyeckas)),  HEBECOMOCTb,
coobLatoLmecs cocyabl;

pasnuuatbh SBNeHMA (AUddy3ns, TeNN0BOe ABUMXXEHME YacTuL, BELLECTBa,
PaBHOMEPHOe  [BWXKEHWE, HepaBHOMEPHOE  ABWXKEHWE,  WUHepLus,
B3aVMOJECTBINE TeN, paBHOBeCHe TBEPAbIX TeNl C 3aKPEenn&HHON OCblo
BpallleHWsi, nepefaya AaBNeHMs TBEPAbIMU Tenamu, >KUAKOCTAMU U
rasamMu, aTMocepHoe [aBfeHWe, NnaBaHWe Te/, MpPeBpaLleHus
MEXaHNYEeCKO 3HEprum) no OnucaHuo MUX XapakKTepHbIX CBOWCTB U Ha
OCHOBE ONbITOB, AEMOHCTPUPYHOLNX AaHHOE (IU3NYECKOE SBNEHUE;
pacnos3HaBaTb  MpPOsiBiEHWE  W3YYEHHbIX  (DU3NYECKUX  SIBNEHWIA B
OKpYy>KatolleM Mupe, B TOM uucne (U3NYECKMe SIBNEHUS B NPUPOSE:
MNPYMEPbl [BMXEHMS C PasNIMYHbIMKU CKOPOCTSIMU B XKMBOI W HEXMBOI
npupofe, [eicTBMEe CWbl TPEHMS B MPUPOAE W TEXHUKE, BAUSHME
aTMoc(epHOro [aBneHnst Ha XWBOI OpraHvam, nnaBaHue pblb, pblyaru B
Tesle YenoBeKa, Npyu 3TOM MePeBOANTb NPaKTUYECKYHO 3afady B yUeOHYHo,
BbIIENSTb CYLLECTBEHHbIE CBOCTBA (MPU3HAKKN) PU3NUYECKNX SBNEHWIA;
ONNCbIBaTb U3yYeHHbIE CBOCTBA TeN U (M3NYECKMe SBNEHWS, UCNOMb3ys
(m3nueckne BenUUUHbI (Macca, 06bEM, MMOTHOCTb BeLLECTBa, Bpems,
MyTb, CKOPOCTb, CPEAHSIS CKOPOCTb, CWMa YNpPYrocTn, cuna TSKECTU, BEC
Tena, cwuna TpeHus, pAaBneHue (TBEPAOro Tena, >KWAKOCTW, rasa),
BbITa/IKMBaOLWLas CUNa, MexaHu4yeckast paboTa, MOLLHOCTb, MNJIEYO CUbI,
MOMEHT  CWMbl, KO3M(MULIMEHT MNOME3HOro AeNCTBMS  MeXaHM3MOB,
KMHeTMYecKas M NoTeHUManbHas 3Heprus), npu onucaHuu npaBu/bHO
TpakTOBaTb  (WM3MYECKU/A  CMbICNT  WCMOMb3YEMbIX  BEAUYMH, KX
0603HauYeHUst U eAuHULbI (U3NYECKUX BENNYMH, HAXOAWUTb (OPMY/bI,
CBA3bIBAOLLME JaHHYIO (DU3NYECKYHD BENNUYUHY C APYTMMU BENUUYUHAMN,
CTPOUTb FPadUKN N3yUYeHHbIX 3aBUCUMOCTEN (U3NYECKIX BENNYUMH;



XapakTepmnsoBaTb CBOWCTBa Ten, (M3MYECKMe ABMEHUA W MPOLECChI,
MCMonb3ys npasuia CroXeHUs cun (BLOSIb OAHOM MPAMON), 3aKOH ykKa,
3aKOH [Mackans, 3akoH Apxumefa, nNpasuio paBHOBecus pblyara (6/10Ka),
«30/10TOE NPaBWIO» MeXaHUKW, 3aKOH COXpPaHeHWs MexaHUYecKoWn
3Hepruu, npuv 3TOM [aBaTb C/IOBECHYHO (DOPMY/IMPOBKY 3aKOHa U
3anmcbiBaTb ero MaTeMaTUYeCKOe BbIPaXKEHWE;

06BACHATL (PU3NYECKME ABNEHNSA, NPOLLECChI 1 CBOCTBA TeN, B TOM YuC/e
MW B KOHTEKCTE CUTyauuil NpakTUKO-OPUEHTUPOBAHHOIO XapakTtepa:
BbISIB/IATL MPUUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL 0ObACHEeHWEe U3 1-2
NOTNYECKUX LIAroB € OMopoi Ha 1-2 M3y4yeHHbIX CBOWCTBA (DM3NYECKUX
SIBNEHWI, (DM3NYECKMNX 3aKOHA NN 3aKOHOMEPHOCTU;

pewartb pacyéTHble 3afaynm B 1-2 [eiCTBUA, WCNOMb3yS 3aKOHbl U
(hopmy/bl, CBA3bIBatOLWME (DM3NYECKME BeMUYMHBI: HAa OCHOBE aHasm3a
YC/I0BUS 3aflaym 3anncbiBaTb KPaTKoe YCNOBWe, NOACTaBNATb (IM3MYecKue
BEMYMHbI B (JOPMY/Nbl M MPOBOAMTL PacyéTbl, HAXOAWUTb CMNPaBOYHbIE
[aHHble, HeO6XoAMMble A1 pelleHns 3aja4, OLeHUBaTb PeaMCTUUYHOCTD
MOMYYEeHHOWN (PM3NYECKOW BENNYUNHBI;

pacno3HaBaTb NpPo6GAeMbl, KOTOpPble MOXHO pPewunTs MNpyu  NOMOLLY
(hM3nMYeCKUX MeTOA0B, B ONMUCAHUN UCCNIeA0BaHUA BblgeNATb NpoBepsemMoe
npeanonoxexnve  (runotesy),  pas3MyaTtb W MHTepPnNpeTMpoBaTb
MOMlYYeHHbIA pe3ynbTaT, Haxo4uTb OWWOGKM B XOAe OMNbiTa, [fenatb
BbIBOAbI MO €ro pe3y/braram;

MPOBOANTL  OMbITbl MO  HABNIOAEHWUIO  (PU3NYECKUX  ABMEHUA UK
(hnsmnyeckmx CBOICTB Ten: (hopmynuposathb npoBepsieMble
NpesnonoXeHns, cobupaTb YCTaHOBKY U3 MPeLI0XKEeHHOro 060pyL0BaHuS,
3anumcbiBaTb X0/ ONbiTa U (POPMYNMPOBaTH BbIBOAbI;

BbIMOJIHATL NPAMblE M3MEPEHUS PacCTOAHWSA, BPEMEHW, MacCbl Tena,
06béMa, Cuabl U TemnepaTypbl C WCMOMb30BAHNEM aHa/OroBbIX WU
UMPPOoBLIX NPMOOPOB, 3anucbiBaTb MNOKasaHMA NpUbopPoB C Y4YETOM
3a/JaHHOM abCONKOTHOM NOTPELLHOCTU U3MEPEHWI;

MPOBOANTL UCC/ef0BaHME 3aBUCUMOCTU OAHON (IM3NYECKON BEIMUNHBI OT
OPYroli C WCNONb30BaHWEM MNPAMbIX W3MepPeHWi (3aBUCUMOCTM NyTU
PaBHOMEPHO [ABWXKYLLEroca Tena OT BPEMEHW [BMXXEHUS Tena, Cu/bl
TPeHWS CKONbXEHWS OT Beca Tesia, kayecTBa 06paboTKy NOBEPXHOCTEN Ten
M HE3aBUCUMOCTU CU/bl TPEHMSA OT NJIOLLAAN CONMPUKOCHOBEHWS TeS, CUMbl
YyNpYyroctTn OT YANUHEHUS MPY>XUHbI, BblTaIKWBAIOLLEN CUbl OT 00bEMA
MOrpy>XEHHOM YacTu Tena U OT NJIOTHOCTM XUAKOCTU, eé He3aBUCUMOCTH
OT NJIOTHOCTW Tena, OT rNy6uHbl, Ha KOTOPYO MOrPY>XXEHO Teso, YCNOBUM
nnaBaHUA Tesn, YCNOBWA paBHOBECUS pblyara M 6/10KOB), y4acTBOBaTb B



NNaHMPOBaHUM y4yeBHOro UccrefoBaHUA, CcobupaTb  YCTAHOBKY WU
BbIMOJIHATL W3MEPEeHUs, creays MNpeasioKeEHHOMY MfiaHy, (UKcUposaTtb
pe3ynbTaTbl MONYYEHHOW 3aBUCUMOCTM (U3NYECKMX BEUYMH B BUAE
NPeanoXXeHHbIX Tabnuy, M rpaukos, fenaTb BbIBOAbI MO pe3ynbTaTam
nccneoBaHns;

MPOBOANTb KOCBEHHbIE W3MePEHUs (PMU3NYECKMX BeNNYMH (NIOTHOCTb
BellecTBa >KMAKOCTM W TBEPAOro Tena, Cuna TPEHUA CKOJbXEeHUS,
[laBfieHMe  BO3fyXa, BblTa/IKMBaKOLWasa cwuia,  [elcTeyrowas  Ha
MOrpy>kKEHHOE B XXWUAKOCTb Teno, KO3IP(MUUMEHT MNONe3HOro AeicTeus
MPOCTbIX MEXaHW3MOB), Cfegya MpPeLNOXeHHOW WHCTPYKUUK:  Npu
BbINO/IHEHUN W3MepPeHUin cobupaTtb 3IKCNEepUMEHTA/IbHYHO YCTaHOBKY W
BbIYUC/IATL 3HAYEHWE NCKOMOWN BEIMUNHDI;

cobnofaTte Npasnia TeEXHUKN 6e30MacHOCTM Npu paboTe ¢ 1abopaTopHbIM
0bopyaoBaHUEM;

yKasblBaTb MPUHLMNbI 4EACTBUA MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECbl, TEPMOMETP, [AUHAMOMETP, coobLiatolimecs cocygbl, 6apomeTp,
pblyar, MNOABVIKHbIA U HENOABUXHbINA 6/10K, HaK/IOHHAs NI0CKOCTb;
XapakTepmsoBaTb  MPUHUWNbI  AEACTBMA  U3YYEHHbIX NpPMOOPOB U
TEXHWYECKMX YCTPOMCTB C OMOPOA Ha WX onucaHus (B TOM YuUChe:
MOALWUMNHUKKX,  YCTPOMCTBO  BOAOMPOBOAA, FMAPaBMMYECKMIA  mpecc,
MaHOMeTp, BbICOTOMEp, MOPLLUHEBON HAcOC, apeOMeTp), UCMO/b3ys 3HaHUA
0 CBOMCTBaxX (PU3NYECKUX ABNEHUA N HeoO6XoAMMble (DU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTU;

NpuBOAMTL  MNpUMepbl  (HaxoauTb  MHGOpMaLMilo 0  Mpumepax)
MPaKTUYECKOro WUCMosib3oBaHUA (U3NYECKUX 3HaHWA B MOBCEAHEBHOM
XU3HW ang obecneyeHns 6e30nMacHOCTM Mpu obpaLleHnn ¢ npubopamm u
TEXHUYECKUMU YCTPOMNCTBAMM, COXPaHEHUS 3[40pOBbS W COGMIOLEHMS
HOPM 3KOJ/IOrMYECKOro NOBeLEHNA B OKPYXXatoLLen cpeje;

OCYLLEeCTBNATb  OT6OP MCTOYHUKOB WH(opMauunm B WHTepHeTe B
COOTBETCTBUM C 3aflaHHbIM MOUCKOBbIM 3arpoCOM, HA OCHOBE MMEIOLLMXCA
3HAHWMI N NYTEM CpaBHEHWA Pa3/IUYHbIX WUCTOYHMKOB BblAeNATb
NHOpMaLMIO, KOTOpas SBNSETCA MPOTMBOPEUYMBOM WM MOXET ObITb
He0CTOBEPHOM;

MCMOJIb30BaTb MPW BbIMOSHEHUN YYebHbIX 3afaHNin HayYHO-MONYNSAPHYHO
nuTepatypy  (M3MYeCKOro COAepXXaHws, CMpaBOYHble  Martepuassl,
pecypcbl ceTn VIHTepHeT, BnafeTb NpuémMaMu KOHCNEKTMPOBaHUSA TEKCTa,
npeobpasoBaHna MHOPMaLMK U3 OLHOWN 3HAKOBOW CUCTEMbI B APYTYHO;
co3faBaTb COOCTBEHHbIE KpaTKMe MUCbMEHHbIE N YCTHblE COOOLLEHNA Ha
OCHOBe 2-3 UCTOYHWKOB WH(opMauum (HU3NYeCKOro COLep>KaHus, B TOM



uncne Ny6NMYHO fenaTb KpaTKue COOGLLEeHMSt O pe3y/ibTaTax MpOeKTOB
UnnM  yyebHbIX WCCNeAOBaHWA, MpW 3TOM [PamMOTHO WCMNO/Mb30BaTb
M3YUYeHHbIA MOHATUIAHBLIA annapaT Kypca (M3MKKW, CONPOBOXAATb
BbICTYN/IeHWe Mpe3eHTaLmel;

NPW BbIMNONHEHUN Y4YebBHbIX MPOEKTOB W WCCNeAoBaHWIA pacnpeaensith
00653aHHOCTU B rpynne B COOTBETCTBMM C MOCTaBfIEHHbIMU 3afayamu,
CNeauTb 3a BbINOSHEHWEM NfiaHa [eilCcTBWIA, afeKBaTHO OLEHMNBaTb
COOCTBEHHbIVi  BKMaf, B  AeATeNbHOCTb  FPYNMbl,  BbICTpauBaTb
KOMMYHMKATMBHOE B3aMMO/ENCTBIE, YUNTbIBAS MHEHME OKPYXXatOLLUX.

K KoHLy 06y4yeHUs B 8 Knacce npeamMeTHble pe3ynibTaTbl Ha 6a30BOM YPOBHe
[OMKHbI 0TPaXaTb CHOPMMPOBAHHOCTb Y 00YUatOLLNXCS YMEHWIA:

MCMOMb30BaTb MOHATMSA: Macca U pa3Mepbl MOMEKY/, TENS0BOE ABMXEHMe
aTOMOB M MOJMIEKYN, arperaTHble COCTOSIHWA BELLLECTBA, KPUCTANINYECKME U
amopdHble Tena, HacCbILWEHHbIA W HEHACbILWEHHbIA nap, BAAXHOCTb
BO34yXa, TemnepaTtypa, BHYTPEHHSS 3SHEprus, TEenjaoBOi ABuMratesb,
3NeMeHTapHbIN 3NEKTPUYECKNIA 3apsif, 3NEKTPUYECKOE MOoSe, NPOBOAHUKN
N AN3NEKTPUKN, NOCTOSHHbIN 3NEKTPUYECKUIA TOK, MarHUTHOE MONE;
pasnnyaTb ABNEeHWUA (TENNOBOE paclMpeHWe W CxkaTue, Tenaonepenava,
Tenn0BoOe paBHOBECWE, CMayMBaHWe, KanunnsipHble SBMEHUS, MCNapeHue,
KOHAeHcauus, nnaBneHue, Kpuctannmsaumsa (0TBEpAEBaHWUE), KUMNeHWue,
Tennonepegava (TennonpoBOAHOCTb, KOHBEKL S, N3Ny4YeHune),
aneKkTpm3aumsa Tes, B3aMMOAENCTBME 3apAA0B, AENCTBUSA 3/IEKTPUYECKOrO
TOKa, KOPOTKOE 3amblKaHWe, B3aUMO/ENCTBME MArHUTOB, [eNCTBME
MarHMUTHOrO MONS Ha NPOBOAHMK C TOKOM, 3/IEKTPOMArHMTHasa MHAYKLUWSA)
MO OMNUCAHUK WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLNX AaHHOe (DU3NYECKOE SIBNIEHNE;

pacrnosHaBaTb MpPOSIB/IEHNE  U3YYEHHbIX  (PU3NYECKMX  SBIEHWUA B
OKpY)XXaloLWem Mupe, B TOM uucne (U3NYeckue SIBNEHWS B MPUPOAE:
MOBEPXHOCTHOE HATSXKEHME W KanunnspHble $SBMEHWUA B MPUPOAE,
KpucTannsl B npupoae, wu3nydeHne ConHuUa, 3amep3aHMe BOJOEMOB,
MOpCKuMe 6pu3sbl, 06pazoBaHMe Pocbl, TYMaHa, UHes, CHera, 3N1eKTpuyecKue
SIBNEHUs1 B aTMoOC(epe, 3N1eKTPUYECTBO XKMBbIX OPraHn3MOB, MarHUTHOE
none 3emMnu, Apeid MOMCOB, PO/ib MarHATHOrO NOAS ANS XXWU3HU Ha
3emne, NONSAPHOE CUSAHUE, MPU 3TOM MEPEBOANTb MPaKTUYECKYHO 3ajady B
y4ebHyI0, BblAeNAaTb CYLECTBEHHble CBOMCTBA (MPU3HaKM) (U3NYECKUX
SIBNIEHWIA;

OMUCbIBaTb M3YUYEeHHbIe CBOWCTBA TeN M PU3MYECKUE SBMIEHUS, UCMONb3YA
(hm3nyeckme BeNMUMHbI (TemnepaTtypa, BHYTPEHHSSA 3HEPTuMs, KOMYECTBO
TennoTbl, YyAenbHas TennoéMKOCTb BELLEeCTBa, YAeNbHas TensjoTa



NNaBneHus,, yhenbHas Tennota napoobpa3oBaHus, YAenbHas TennoTa
cropaHusi Tonauea, Ko3MMUUMEHT MOME3HOro AelcTBMS  TEMJIOBOVA
MalllMHbI, OTHOCWUTE/IbHAs BNAaXKHOCTb BO3AyXa, 3MEeKTPUYECKuUii 3apsf,
Cuna TOKa, 3NEKTPUYECKOe HanpsbKeHue, COMpPOTUBNEHME MPOBOAHUKA,
yaenbHOe  COMpOTMBMEHWE  BellecTBa, paboTa M MOLLHOCTb
3NEeKTPUYECKOro  TOKa), MNpU  OMMCaHWM  MNpPaBUIbHO  TPaKTOBAaTb
(U3NYECKNIA CMbICN UCMONb3YEMbIX BENUUMH, 0603HAYEHMS U eaUHULIbI
(U3NYECKMX BENWNYMH, HAxoAuTb (OPMYy/bl, CBA3bIBAlOLINE AAHHYHO
(OU3NYECKYID BEIMUMHY C APYTMMMW BeNWYMHAMK, CTPOUTb rpadivkm
M3YUYEHHbIX 3aBUCUMOCTEN PU3NUYECKNX BENNUMH;

XapaKTepnu3oBaTb CBOWCTBA TeN, (U3NYECKMe SABNEHUS U MPOLIECCHI,
MCMO/b3Ys OCHOBHbIE MOMIOXKEHUSI MONEKYNSAPHO--KUHETUYECKOW Teopuu
CTPOEHUS BeLecTBa, NPUHLMN Cynepros3nummn noneit (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apsiaa, 3akoH OMa Ans yyacTKa Lenu, 3aKoH
[xoyna-fleHua, 3aKOH COXPaHeHWs 3Hepruu, npu  3TOM  AaBaThb
CNOBECHYIO (DOPMYNIMPOBKY 3aKOHa W 3anucbiBaTb €ro MaTemaTU4ecKoe
BbIPAXEHNE;

00BLACHATL (HM3MUECKME NPOLIECChl U CBOWCTBA Ten, B TOM 4WC/le W B
KOHTEKCTE CUTYyalLMii NPaKTUKO-OPMEHTMPOBAHHOIO XapaKTepa: BbISBNATb
MNPUYNHHO-CNECTBEHHbIE CBS3U, CTPOUTb 06bSCHEHNE M3 1-2 NOrnYecKmx
LIaroB C OMOPOl Ha 1-2 W3YyYEHHbIX CBOWCTBA (PU3NUYECKMX SIBIEHUIA,
(hU3NYECKMX 3aKOHOB U 3aKOHOMEPHOCTENA;

pewaTtb pacyéTHble 3afaun B 2-3 [JelCTBMS, WCMONb3ys 3aKOHbl U
(hopMy/ibl, CBA3bIBaKOLME (DU3NYECKME BENMUMHBLI. Ha OCHOBE aHanu3a
YCNOBUSA 3afiaun 3anuchbiBaTb KpPaTKOe YCNOBUE, BbISBNATb HeA0CTaToOK
[aHHbIX [N peweHns 3afadyn, BblGUpPaTb 3aKOHbI W (hOPMY/bI,
Heo6XoauMble AN e pelleHMs, MPOBOAWTb pPacyéTbl M CPaBHUBATH
MONyYeHHOE 3HaYeHne (HM3NYECKON BEIMYMHBI C N3BECTHLIMU IaHHbLIMU;
pacno3HaBaTb MpPO6GMEMbI, KOTOPble MOXHO pPelwnTb Mpyu  MOMOLLY
(U3NYECKMX METOA0B, WCMOMb3Yys OMUCaHWE WCCNeAoBaHWs, BbIAENSATh
npoBepsieMoe  MNpearofioXXeHne, OLEHWBaTb NPaBUNbHOCTL  MOPsiAKa
NpoBeAeHMs NCCNeaoBaHus, eNnaThb BblBO/bI;

MNPOBOAWUTL  OMbITbl MO  HA6GMOAEHUIO  (U3UYECKUX  SBMEHWUI UK
(hU3nYECKMX CBOWCTB TeN (KanunnsipHble SBAEHUS, 3aBUCUMOCTb JaBNeHNS
BO37yXa OT ero 06bEéma, TeMMepaTypbl, CKOPOCTM MPOLECCa OCTbIBAHUS U
HarpeBaHMs MpY W3NYYeHUM OT LUBEeTa M3/ydarollein (nornowatoLei)
MOBEPXHOCTM, CKOPOCTb UCMAPEHUs BOAbl OT TEMMEPATYpPbl XUAKOCTN U
nnowiaan eé TMoBepxXHOCTM, 3NeKTpusaums Ten W B3aMMOfeicTBue
3NEKTPUYECKNX 3apsfoB, B3aUMOMEACTBME MOCTOSIHHbIX MarHuTOB,



BU3yann3auusi MarHUTHbIX [MOMe MOCTOSAHHbIX MarHuToB, [eNCTBUSA
MarHMTHOrO MOMS Ha MPOBOAHWK C TOKOM, CBOWMCTBa 3/1€KTPOMarHuTa,
CBOWCTBA 3MeKTpoABuUratens [MOCTOAHHOrO TOKa):  (hopMynmMpoBaThb
NnpoBepsemMble NPeAnooXeHUs, cobupaTb YCTaHOBKY W3 MPeAN0XKEeHHOro
o0bopyfoBaHMs, ONUCLIBaTb X0/ OMbiTa U (POPMYNNPOBATh BbIBOAbI;
BbIMONHATL  NPAMbIE  U3MEPEHUs  TemnepaTtypbl,  OTHOCUTE/IbHOWN
BNXXHOCTN BO34yXa, CWUbl TOKa, HaMpsHXKeHMs C  MCMOJb30BaHWEM
aHanoroBblX MPUOGOPOB M AATUMKOB (PU3NYECKMX BeIMYMH, CpPaBHUBATb
pe3ynbTaTbl U3MEPEHNIA C YUETOM 3alaHHO abCOMOTHON NOrPeLLIHOCTY;
NPOBOAMTbL UCC/ef0BaHNE 3aBMCMMOCTM OHOWN (PU3NYECKOI BEMNUNHBLI OT
APYrol ¢ WUCMNONb30BaHWEM  MPSIMbIX  U3MEPEHUn  (3aBUCUMOCTb
COMPOTMB/IEHNS NPOBOAHWKA OT €ero AJIHbI, M/OWaAn MnornepevyHoro
CeYeHNs N yaenbHOro ConpoTUB/IEHUS BeLLLeCTBa NPOBOAHMKA, CUJIbl TOKA,
MOYLWero 4yepes MNPOBOAHUK, OT Hanps>XeHUss Ha MPOBOAHWUKE,
nccnefoBaHMe  MocnefoBaTeNlbHOrO M MapaiieNlbHOro  COeAUHEHWUN
MPOBOAHMKOB): MNMaHMpOBaTb WCCMeAoBaHMe, cobupaTb YCTAaHOBKY W
BbINOJIHATL W3MeEPEeHUs, cnefys NpPeasnoXXeHHOMY naHy, (UKCUPOBaTb
pe3ynbTaTbl MOMYYEHHOW 3aBUCMMOCTM B Buae Tabnvy W rpadukos,
[enatb BbIBOAbI MO pe3ynbTartaMm UccrefoBaHus;

NMPOBOAUTL KOCBEHHbIE W3MEPEHUA (U3MYECKX BennuuH (ygaenbHas
TennoéMKOCTb  BeLecTBa, COMPOTUB/IEHWE TMPOBOAHMKa, pabota w
MOLLHOCTb 3M1eKTPMYECKOro TOKa): M/aHWpoBaTb WM3MEPEHMs, cobupatb
3KCMEPUMEHTANbHYIO YCTAHOBKY, Cnefdys NPeasioXXeHHON WHCTPYKUMK, W
BbIYMCNATb 3HAYEHWE BENINYMHDI;

cobnoaatb Npasuia TEXHUKN 6e30NacHOCTM Npu paboTe ¢ nabopaTopHbIM
06opyaoBaHNEM;

XapakTepu3oBaTb NPUHUMNbI  AEACTBMSA  WU3YUYEHHbIX NPUOOPOB 1”
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHmsa (B TOM 4uUChe:
cuctemMa OTOMMIEHUS [OMOB, TMIPOMeTp, MapoBas TypOwWHa, amnepmeTp,
BO/IbTMETP, CYETUMK INEKTPUYECKON IHEPrum, 3N1eKTPOOCBETUTE/bHbIE
Npnbopbl, HarpeeaTesbHble 3/1eKTPONPMOOopLI (MPUMepsl), 3NeKTpUYecKmne
NpeaoxXpaHNTeNn, 3N1eKTPOMarHUT, 3fIeKTPoABMraTe/lb NOCTOSSHHOMO TOKa),
MCMNONb3Yst 3HAHUS O CBOWMCTBAX (U3NYECKUX SBMEHUIA U HeobXoamMble
(hM3nyecKme 3aKOHOMEPHOCTU;

pacrnosHaBaTb MPOCTble TEXHWYECKMe YCTPOMCTBA W  U3MEPUTE/bHbIE
npmbopbl MO CXeMaM W CXeMaTWUYHbIM  pUCYHKam  (KUAKOCTHbIW
TEPMOMETP, TEpMOC, MCUXPOMETP, TUrPOMETP, ABUraTeNlb BHYTPEHHErO
CropaHusi, 3/1IEKTPOCKOM, peocTaT), COCTaBMATb CXEMbl 3/1EKTPUYECKUX



Llenein ¢ nocnegoBatesibHbIM Y Napasnie/ibHbIM COeJMHEHNEM 3/1IEMEHTOB,
pasnunyas ycioBHble 0603HaYeHNA 3/1EMEHTOB 3/IEKTPUYECKUX Lienei;
npuBoAMTL  MpuMepbl  (HaxoauTb  MHdoOpMauMl 0  Mpumepax)
MPaKTUYeCKOro WCMosib30BaHUA (M3NYECKMX 3HaHWA B MNOBCELHEBHOWA
XU3HW Ang obecneveHns 6e30MacHOCTM Mpu obpalleHnn ¢ npuéopammn un
TEXHUYECKUMUN YCTPOMNCTBAMM, COXPaHEHUS 3[40p0BbS W COGMIOAEHMS
HOPM 3KO/I0rMYEeCKOro NOBEAEHUNS B OKPYXXatOLLLEN Cpeae;

OCYLLECTBNATb  MOMCK  MHMoOpMauMm  (PU3MYECKOro  COAepXKaHus B
NHTepHeTe, Ha OCHOBE WMEKLWUXCA 3HaHUA W NYyTEM CpaBHeHWs
[OMOMHUTENbHBIX ~ UCTOYHMKOB  BbILENATb  MH(OpMauuio,  KoTopas
SIBNSIETCA NPOTUBOPEYMBOI NN MOXET OblTb HEOCTOBEPHOIA;
MCMOJIb30BaThb MPW BbIMOMHEHUN YYebHbIX 3afaHNil HayYHO-MONYNSAPHYHO
nnTepaTypy  (BM3MYECKOro  cofepykaHus, CMnpaBO4YHble  MaTepuasbl,
pecypcbl CeTn VIHTepHeT, BnafeTb NpuéMamMn KOHCNEKTUPOBaHUS TEKCTa,
npeobpas3oBaHnsa MHOPMaLMK M3 OAHOWN 3HAKOBOW CUCTEMbI B APYTYIO;
co3faBaTb COOCTBEHHble MUCbMEHHbIE W KpPaTKMe YCTHble COO6LLEHNS,
0606LWas WHGpopMauMl0 U3  HECKONIbKMX WCTOYHUKOB  (PU3NYECKOr0
cogepXaHus, B TOM uucne ny6AMYHO MpeAcTaBNATb  pe3ynbTaThbl
MPOEKTHON WM UCCNef0BaTeNIbCKOM AeATeNbHOCTU, MPU 3TOM FPaMOTHO
MCMO/Mb30BaTb  M3YYeHHbI MNOHATWUMHBLIA annapaT Kypca (PU3MKK,
COMpPOBOX/aTb BbICTYMN/IEHNE NPe3eHTauunel;

MpY  BbIMOSIHEHUN YYEOHbIX MPOEKTOB W WCCNefOBaHUA  (HU3NYECKUX
MpoLEeccoB pacnpegenstb 00643aHHOCTU B Tpynne B COOTBETCTBMM C
MoCTaB/IEHHbIMY 3afja4yamu, CNefuTb 3a BbINONHEHWEM MaHa AencTBUn U
KOpPPeKTUpoBaTb €ero, ajekBaTHO OLeHMBaTb COOGCTBEHHbIN BKNah B
[eATe/IbHOCTb FPYnMbl, BbICTPaMBaTb KOMMYHUKATUBHOE B3aUMOJENCTBIE,
NPosiB/IAA FOTOBHOCTb paspeLlaTb KOH(INKTLI.

K KoHLy 06y4yeHus B 9 Knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHE
[OMXHbI 0TPaXaTb CHOPMMPOBAHHOCTb Y 06YUatOLLMXCS YMEHWIA:

NCMONb30BaTb  MOHATMA:  CMCTEMa OTCYEéTa, MaTepuasibHas TOuKa,
TPAeKTOPWS,, OTHOCUTENIbHOCTb MEXaHWMYECKOro [ABMXKeHMs, Aedopmaums
(ynpyrasi, nnacTuyeckas), TPeHWe, LIEHTPOCTPEMUTENbHOE YCKOPEHMUE,
HEBECOMOCTb M Meperpysku, LEeHTP TSXKECTW, abCcoNMTHO TBEPAOE Teso,
LLEHTP TSHKECTU TBEPAOro Tena, paBHOBECWE, MeXaHUYecKne KonebaHus u
BOMHbI, 3BYK, WH(Pa3BYK W YNbTPas3ByK, 3/1€KTPOMarHUTHbIE BO/HbI,
LLKana 3/1eKTPOMarHUTHbIX BOJH, CBET, 6/IM30PYKOCTb W AaslbHO30PKOCTb,
CMEeKTPbl UCMYCKaHUA W NOTNOLWEeHNs, anbga-, 6eTa- 1 ramMa-nu3nyyeHus,
130TOMbI, AepHas IHEPreThKa;



pasnnyaTb ABNEHUS (paBHOMEPHOE W HepaBHOMEPHOE MpPSIMOSIMHENHOE
ABWXEHMe, PaBHOYCKOPEHHOEe MPAMOMNMHENHOe ABUXEHMe, CBOOGOAHOE
najeHne Ten, paBHOMEPHOE ABWXXEHME MO OKPY>XXHOCTWU, B3aUMOENCTBME
TeN, peakTUBHOe ABMXEHWMe, KonebaTe/lbHOE [ABWXKeHMe (3aTyxaroume u
BbIHYXX/I€EHHblE KONnebaHus), pe3oHaHC, BOMIHOBOE [ABMKEHUWE, OTPaXKeHue
3BYyKa, NPAMOJSIMHENHOE pacnpocTpaHeHWe, OTPaXKEHME W NpenomeHune
CBeTa, MO/THOE BHYTPEHHEE OTPaXKEHMe CBeTa, pas/noXeHne 6enoro ceeta B
CNEeKTP W CNOXeHWe ChneKTpanbHbIX LBETOB, AUCMEPCUs  CBETQ,
eCTeCTBEHHasi Pai0aKTUBHOCTb, BO3HMKHOBEHME NMHENYATOro ChekTpa
N3NyYeHUsT) Mo ONMCAHMI0 UX XapaKTepHbIX CBOMNCTB M HA OCHOBE OMbITOB,
OEMOHCTPUPYIOLLMX AaHHOE (IU3NYECKOe SBNEHUE;

pacrnosHaBaTb MPOSAIB/EHNE  U3YYEHHbIX  (PU3NYECKUX  SABMEHUA B
OKpyXatoliem mupe (B TOM uucne (QuU3MYeckue SIBNEHUS B MPUpoAe:
MPUANBLI U OTNINBLI, ABWXKEHME niaHeT COMHEYHON CUCTEMbI, PeaKTUBHOE
OBWKEHME KUBbIX OPraHn3MOB, BOCNPUATME 3BYKOB >KMBOTHbIMMU,
3eMNIETPACEHNe, CEeMCMMYECKMe BOMHbI, LyHamMW, 3X0, LBeTa Tef,
ONTMYECKME SIBIEHUS B npupofe, 6MONOrnYeckoe AencTeme BUAMMOTNO,
yNbTPatoneToBOro U PEHTIEHOBCKOr0  U3/yYeHWid, €eCTEeCTBEHHbIN
PagNOaKTUBHbIA (POH, KOCMMWYECKME Nyyun, PafvO0aKTUBHOE W3/ydeHune
MPMPOAHbIX MWHepanoB, [AEWCTBME PaAMOaKTUBHbLIX W3YYEHUIA Ha
OpraHu3m 4enoseka), MpWM 3TOM MNEPEeBOAMTb MPaKTMYECKYH 3adady B
y4ebHy0, BblAeNaTb CYLECTBEHHble CBOMCTBA (NPU3HaKK) (U3NYECKUX
SIBNEHWIA;

OMWCbIBAaTb M3YyYeHHble CBOWCTBA TeN U PU3NYECKME SBNEHNS, UCMOMb3YS
(hm3nyeckne BeNUUMHbI (CPeaHss M MrHOBEHHas CKOpPOCTb Tena npw
HepaBHOMEPHOM [JBWXXEHUWN, YCKOPeHWe, rnepemelleHne, NyTb, YrnoBas
CKOpPOCTb, CWMa TPEHMSA, CuMa Ynpyroctu, Cuna TSKECTU, YCKOPEeHMe
CcBOOOAHOrO nafeHwWs, Bec Tena, WMMOYNbC Tena, WMMYAbC CW/bl,
MeXaHn4yeckas paboTta M MOLWHOCTb, MNOTEHUManbHas 3Heprus Tena,
MOAHATOr0 Haf MOBEPXHOCTbIO 3eM/IN, MOTEHUMaNbHAs 3HEPrUs CXaTow
MPY>XVHbI, KUHETUYeCKass 3HEeprus, MOoMHas MexaHU4YecKass 3Heprus,
nepuog 1 YactoTa KonebaHWi, ANNHa BOMHbI, TPOMKOCTb 3BYKa U BbiCOTa
TOHa, CKOpPOCTb CBEeTa, MoKasaTeslb NPeNoMIEHUs Cpefbl), MPU OnmMcaHmm
NPaBuIbHO TPaKTOBaTb (U3MYECKMIA CMbIC/T UCMOJIb3YEMbIX BE/INUH,
0003Ha4YeHNs N eAuMHULbl (U3NYECKUX BENUYMH, HAXoAauTb (HOpMYy/bl,
CBSI3blBAKOLLME AAaHHYIO (PM3NYECKYHD BENYMHY C APYTMMU BENNYMHAMN,
CTPOUTb rpativKn N3y4YeHHbIX 3aBUCUMOCTEN PUINYECKUX BENNYNH;
XapakTepu3oBaTb CBOWCTBa TeN, (U3MYECKMEe SBNEHUS W MNPOLECCHI,
MCMNONb3yst 3aKOH COXPaHEHUS 3HEPrumn, 3aKOH BCEMUPHOrO TArOTEHWUS,



MPUHLMN Cynepnosvuuun cua, nNpUHUKMN OTHOCUTENIbHOCTM [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHUA WUMMNYNbCa, 3aKOHbl OTPaXKEHUSA W
MpesioM/IeHns CBeTa, 3aKOHbl COXPaHEHUA 3apsAf0BOro U MaccoBOro Ymcer
Mnpu AL4epHbIX peakumsax, Npyv 3TOM fAaBaTb CNOBECHYHO (DOPMY/IMPOBKY
3aKOHa W 3anuncbiBaTb €ro MaTeMaTUyeCcKoe BblpaXKEHUE;

06BACHATL (hM3MYECKMe MPOLLECChl M CBOWCTBA Ten, B TOM 4ucie U B
KOHTEKCTE CUTyaLnil NPakTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIAB/ATb
MPUYNHHO-CNEACTBEHHbIE  CBA3W, CTPOMTb OOBACHEHME U3 2-3
NOTMYECKUX LIAaroB C OMOPOA Ha 2-3 M3YYeHHbIX CBOWCTBA (PU3NYECKUX
ABNEHWUA, (PU3NYECKMNX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pewatb pacyéTHble 3agaun (onupatowmecd Ha cuctemy u3  2-3
YPaBHEHWIN), NUCMOMb3YA 3aKOHbI U (DOPMY/ibl, CBA3bIBAKOLLME (U3MYECKME
BE/IMYMHbI: Ha OCHOBE aHanM3a YC/I0BMA 3a[ayn 3amnucbiBaTb KpaTKOe
yC/I0BME, BbIABMATL HELOCTalOLMe UM M3ObITOYHbIE [aHHble, BblOMpaTtb
3aKOHbI 1 (hopmy/bl, HEOOXOANMbIE AN PeLleHNs, NPOBOAUTL PaCUEThbl U
OLEeHMBaTb  PeaIMCTUYHOCTb  MOJSIYYEHHOro  3HaYeHUs  (PU3NYECKOWA
BE/INYNHBI;

pacrnosHaeatb NpoO6/eMbl, KOTOPble MOXHO pPewunTs Mpy  NOMOLLK
(hM3nYeCKNX METOLO0B, WCMOJMb3yA OMucaHWe WCCNefoBaHWA, BblLeNATb
MpoBepsemMoe MpPeAnoNoXKeHNe, OUEHUBATb MNPaBUIbHOCTL  MOPALKa
NpoBeAeHUs  WUCCNefoBaHWA, [enaTb  BbIBOAbl, WHTEPMNpeTMpoBaTtb
pe3ynbTaTbl Hab/OAEHNIA N ONbITOB,

MPOBOAUTL  OMNbITbl MO  HABNIOAEHWUIO  (PU3NYECKUX  ABMEHUA UK
(hM3nMYeCKNX CBONCTB Ten (U3y4yeHne BTOPOro 3akoHa HblOTOHa, 3akoHa
COXPaHEeHUs 3HEPrum, 3aBUCMMOCTb Mepuofa KonebaHUin Mnpy>KMHHOro
MasTHUKa OT MaccCbl rpy3a W >XECTKOCTU MPY>XXWHbI N HE3aBUCUMOCTb OT
amnanTy bl MasibiIX KonebaHuin, NpsiMo/IMHenHOe pacnpocTpaHeHne CBeTa,
pasnoXkeHne 6enoro ceeTa B CMeKTP, U3yYeHWe CBOWCTB N300paXKeHUs B
MNOCKOM 3epKajie U CBOWCTB M306paXkeHUs npeameta B cobuparoLLel
NINH3E, Ha6MOAeHNe CNOWHBLIX W JIMHEAYaTbIX CMEKTPOB W3/y4YeHUs):
CaMOCTOATE/IbHO  cobupaTb  YCTaHOBKY M3  UM36bITOYHOrOo  Habopa
obopynoBaHuA,  OMUCbIBaTb  X04  OMblTa W ero  pesynbTaThl,
(hopMynMpoBaTh BbIBOAbI;

MPOBOANTL NPU HEOBXOAMMOCTU CEPUI0 MPSAMbIX U3MEPEHWNIA, Onpeaenss
cpefHee 3HayeHWe U3MepseMOW BefMUYUHBLI  ((POKYCHOE pacCTosHuE
cobupatolleir NMH3bI), 06OCHOBbLIBATL BbIGOP crocoba M3MepeHus
(n3mepuTensHOro npubopa);

MPOBOANTL  UCCMeAOBaHME  3aBUCUMOCTEN  (JM3NYECKMX BE/IMUUH  C
MCMO/Ib30BaHMEM MPAMbIX U3MEPeHU (3aBUCMMOCTb MYTU OT BPEMEHWU



NPy paBHOYCKOPEHHOM [BWXeHMM 6e3 HayasbHOW CKOpoCTW, nepuoga
KonebaHWin maTemMaTMyecKoro MasTHMKa OT AJIMHbl HUTW, 3aBUCMMOCTU
yrna OTpaXeHus cBeTa OT Yyrna nageHus v yrna npenoMaeHus ot yrna
naZieHns): njaHMpoBaTb WCCNefoBaHWe, CaMOCTOATe/IbHO cobupatb
YCTaHOBKY, (JMKCMpPOBaTb  pe3y/fibTaTbl  MOYYEHHOW  3aBMCUMOCTM
(hM3nMYeCKUX BeNMYUH B BUAe Tabnuy U rpaukos, AenaTb BbIBOAbI MO
pesynbTartaM uccrefoBaHus;

MPOBOANTb KOCBEHHble W3MEPEHUA (U3NYECKUX BeNnYMH (CpeaHss
CKOPOCTb W YCKOpPeHMe Tefa Mpu PaBHOYCKOPEHHOM  [ABVDKEHWW,
YCKOpeHUe CBOOOAHOrO nafeHus, XECTKOCTb MNPYXWHbI, KO3IPHULNEHT
TPEHUSA CKONBbXEHUS, MexaHW4yeckas paboTa M MOLLHOCTb, 4yactoTa U
nepuog KonebaHuii MaTemMaTMyeckoro W MPYXXUHHOro  MasTHWUKOB,
ONTUYeCKas cuna cobuparollein  NNH3bl,  PafMOaKTUBHbLIA  (JOH):
MNaHNUPOBaTb W3MEPeHUs, CobUpaTb 3KCNEPUMEHTA/IbHYK YCTaHOBKY W
BbINO/HATL U3MepPEeHUs, cnefys npefnoXXeHHOW WUHCTPYKUWUW, BbIYMCIATb
3HaYeHVe Be/IMYUHbI U aHaIM3MPOBATL NOJTYYEHHbIE Pe3y/bTaTbl C YY4ETOM
3a/laHHOW MOrpeLLIHOCTU U3MEPEHWIA;

cobnofaTte npaBuia TEXHUKM 6e30MacHOCTM npu paboTe ¢ nabopaTopHbIM
000pya0BaHNEM;

pasnuyatb OCHOBHblE MPU3HAKW W3YYEHHbIX (DU3NYECKUX MOAENeil:
MaTepuanbHas TO4YKa, abCOMOTHO TBEPAOE Teno, TOYEUHbIN WUCTOYHUK
cBeTa, /lyd, TOHKas /IMH3a, MfaHeTapHas MOfe/fb aTtoMa, HYK/IOHHas
MOJe/lb aTOMHOr0 A4pa;

XapakTepmsoBaTb MPUHUWMbLI  JEACTBMA  U3YYEHHbIX MNPMOOPOB U
TEXHWYECKMX YCTPOMCTB C OMOPOA Ha WX onucaHus (B TOM YUChe:
CNUAOMETP, AaTUMKM TMOMOXEHUSA, PacCTOAHUA W YCKOPEHUS, pakeTa,
9X0/I0T, O4YKW, Mepuckon, oToannapaT, ONTUYECKUE CBETOBOABI,
CMEeKTPOCKOM, [o3umeTp, Kamepa BwnbcoHa), WCMOMb3ys 3HaHWA O
CBOWCTBaxX (PU3MYECKMX ABMEHWA U  Heobxoaumble  (hM3MYecKue
3aKOHOMEPHOCTH;

MCMOJIb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKMN U3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, WM3MEpPUTENbHbIX NPUOOPOB M TEXHOMOMMYECKUX MNPOLECCOB
Npu pelleHnn Y4yebHO--NpakTUYeCKUX 3afay, OMTUYEeCKUe CXeMbl [ANs
MOCTPOEHUSA N306paXKEHNIA B MIOCKOM 3epKasie 1 cobupatoLLein NnH3e;
NpuBOAMTL  NpUMepbl  (HaxoauTb  MHGOpMauMio 0  Mpumepax)
MPaKTUYeCKOro WCMosib3oBaHUA (U3NYECKMX 3HAHWA B MNOBCELHEBHOW
XU3HW ang obecneyeHns 6e30MacHOCTM Mpu obpalleHnn ¢ npuéopamm un
TEXHUYECKUMUN YCTPOMCTBAMM, COXPaHEHUS 340pOBbS M COGMOAEHMS
HOPM 3KOJ/IOrMYEeCKOro NoBeLeHNN B OKPYXXatoLLeln cpese;



OCYLLECTBNATb  MOMCK  MHMOpMauMnM  (U3MYECKOro  COAepXKaHus B
NHTepHeTe, caMOCTOATENbHO (POPMYNUPYS MOMCKOBbLIWA 3arpoc, HaXO4NUTb
NyTW onpefeneHns 4OCTOBEPHOCTM NONYYEHHOW MH(OpMaLMM Ha OCHOBE
MMEIOLLMXCA 3HAHUI N [OMOMHUTENbHBIX UCTOYHUKOB;

MCMOJIb30BaThb MPW BbIMOMHEHUN YYebHbIX 3ajaHNIn HayUYHO--MONYSPHYO
nntepaTtypy  (DM3MYECKOro  COLEepXKaHwWs, CnpaBOYHble  MaTepuasbl,
pecypcbl ceTu VIHTEpHET, BNageTb NpréMaMmn KOHCMEKTUPOBaHUSA TEKCTa,
npeobpasoBaHna MHOPMaLMK U3 OLHOWN 3HAKOBOW CUCTEMbI B APYTYIO;
co3faBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE COOOLLEHMS Ha OCHOBE
MH(OPMaLMM U3 HECKOSIbKUX WCTOYHMKOB (PU3UYECKOTO COLepXKaHus,
Ny6ANYHO NPeACTaBNATb Pe3y/bTaTbl MPOEKTHOW UAN UCCNef0BaTeNbCKOM
[eATeNbHOCTN, NpWM  3TOM  FPaMOTHO  WCMO/Ib30BaTb  WU3YYeHHbI
MOHATUIAHBLIA annapar u3y4yaeMoro pasfena (U3MKM W COMPOBOXAATb
BbICTYM/IEHWE TMpe3eHTaunerl C YYETOM OCOBGEHHOCTENW ayauTopuu
CBEPCTHUKOB.



TEMATWYECKOE NNTAHWNPOBAHWE
7 KNACC

KonnyecTtBo 4acoB

Ne HanmeHoBaHVe pa3fenoB v Tem
n/n nporpamMmmbi Bcero

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

11 du3snka - Hayka o npupoge 2
12 du3nyeckne BeNNUYNHbI 2
1.3 EcTecTBeHHOHAYUHbI MeTO/ MO3HaHUSA 2

MToro no pasgeny 6

Pa3gen 2. NepBoHavanbHbIe CBEAEHUSA O CTPOEHUWN BeLLecTBa

2.1 CTpoeHune BewecTBa 1
59 [BV>KeHNe 1 B3auMOjJencTBME YacTmL, 5
BeLLecTBa
2.3 ArperaTHble COCTOSHUS BeLlecTBa 2
MToro no pasgeny 5
Pasgen 3. [BmxeHne 1 B3aMMOAeNCTBUE Ten
3.1 MexaHn4yeckoe ABUXeHNe 3

3.2 MHepuuna, macca, N0THOCTb 4

KOHTpO/bHbIE

paboTbl

lMpakTnyeckue

paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypchbl

bnénuoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LLOK
https//m.edsoo.ru/7f416194

bnénuoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LOK
https//m.edsoo.ru/7f416194

bnénuoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LLJOK


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

3.3 Cuna. Bugbl cun

WToro no pasgeny

Pasgen 4. [laBneHne TBEPAbIX Te, XXUAKOCTEN 1 rasos

JaBneHue. MNepefaya gaBneHNsa TBEpAbIMU

4.1
Tenamm, XMAKoOCTAMWU N rasamu
4.2 JaBneHune XngKocTtu
4.3 ATMmoOC(epHoOe gaBrieHue
44 [eicTBre XXNAKOCTU M rasa Ha NnorpyxeéHHoe

B HUX Tesi0
MToro no pasgeny

Pasgen 5. PaboTa 1 MOLLHOCTb. QHeprus

5.1 Pa6oTa 1 MOLLHOCTb
5.2 MNpocTble MexaHU3Mbl
5.3 MexaHu4yecKasa aHeprus

MToro no pasgeny
PesepBHOe Bpems

OBLLEE KOMTMYECTBO YACOB IO NPOrPAMME

14 1 2
21

3

5

6

7 1 3
21

3 1

5 1
4 1 1
12

3
68 3 12

https//m.edsoo.ru/7f416194

Bbnénuoteka LLOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LLOK
https//m.edsoo.ru/7f416194
Bbnénuoteka LOK
https//m.edsoo.ru/7f416194
bnénuoteka LOK
https//m.edsoo.ru/7f416194

bnénuoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LLOK
https//m.edsoo.ru/7f416194
bnénunoteka LOK
https//m.edsoo.ru/7f416194

Bbnénuoteka LLOK
https//m.edsoo.ru/7f416194


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

8 KNNACC

HanmeHoBaHWe pa3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. TennoBble ABNeHUA

11 CTpoeHUe 1 CBONCTBA BelllecTBa

1.2 TennoBble npoLeccobl

MToro no pasgeny

Pasgen 2. DneKTpnyeckue n MarHUTHbIE ABJIEHUSA

AneKTpuUeckue 3apsibl. 3apsdKeHHbIe Tena

2.1
N UX B3auMogencTeune
2.2 IMOCTOAHHBIV 31EKTPUYECKUIA TOK
2.3 MarHuTHble ABMeHNSA
2.4 ONeKTpoMarHuTHaa UHAYKLUUA

MToro no pasgeny
Pe3epBHOEe Bpems

OBLEE KOTMYECTBO YACOB IO NPOrPAMME

KonnyecTtBO 4acoB

Bcero

21

28

20

37

68

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue

paboTbl

15

145

ONEeKTPOHHbIe

(unposble)
obpasoBaTesibHble

pecypcbl

Bnbnunoteka LOK
https//m.edsoo.ru/7f4181ce

Bubnnorteka LJOK
https//m.edsoo.ru/7f4181ce

Bubnnoteka LJOK
https//m.edsoo.ru/7f4181ce

Bubnnoteka LJIOK
https//m.edsoo.ru/7f4181ce

Bubnnorteka LJOK
https//m.edsoo.ru/7f4181ce

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


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

9 KJ/TACC

HanmeHoBaHWe pa3fenoB v Tem
nporpaMmmsil

Ne n/n

Pasgen 1. MexaHu4ecKune ABJieHNA

MexaHN4ecKoe ABUXXEHME U cNocobbl ero

11

onucaHus
1.2 B3anmogenictesue Ten
13 3aKOoHbI COXpaHeHUs

MToro no pasgeny

Pasgen 2. MexaHn4yeckue KonebaHMA 1 BOSHbI

2.1 MexaHnuyeckue KosebaHus

2.2 MexaHunyeckue BOJIHbI. 3BYK

MToro no pasgeny

Pasgen 3. OneKTpoMarHUTHOE Nose U 31IeKTPOMarHUTHbIE BOJIHbI

ONeKTPOMarHMTHOe nose u
3M1eKTPOMarHMTHbIE BOJHbI

3.1

MToro no pasgeny

Pa3sgen 4. CBeToBble ABNEHUSA

4.1 3aKoHbI pacnpocTpaHeHUs cBeTa

KonnyecTtBO 4acoB

Bcero

10

20

10

40

15

6

KOHTpO/bHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEeKTPOHHbIe

(unposble)
obpasoBaTesibHble

pecypcbl

Bnénunoteka LOK
https://m.edsoo.ru/7f41ada6

Bubnnoteka LJIOK
https://m.edsoo.ru/7f41ada6

Bnénunoteka LOK
https//m.edsoo.ru/7f41ad4a6

Bnénunoteka LOK
https//m.edsoo.ru/7f41ad4a6

Bnénunoteka LOK
https//m.edsoo.ru/7f41ad4a6

Bnbnunoteka LOK
https//m.edsoo.ru/7f41ad4a6

Bnénunoteka LLOK


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

4.2 JINH3bI N oNTUYecKne NpuGopbI

4.3 PasnoxxeHune 6en0ro ceeta B CeKTp

MToro no pasgeny

Pa3gen 5. KBaHTOBbIE ABNEHUSA

5.1 McnyckaHue n nornoweHne cBeta aToMmoM
5.2 CTpoeHne aTOMHOro sagpa
5.3 HApepHble peakunmn

MToro no pasgeny

Pasgen 6. MoBTOpPUTENBbHO-0606LLaI0LLNIA MOLY b

6.1 MoBTopeHMe 1 0606LLEHNE COAEPXKAHUA

Kypca (hmn3nkKm 3a 7-9 knacc

MToro no pasgeny

OBLWEE KOJTMYECTBO YHACOB 110 NPOIrPAMME

15

17

102

27

https://m.edsoo.ru/7f41ada6

Bubnnoteka LJIOK
https://m.edsoo.ru/7f41ada6

Bubnnoteka LJOK
https//m.edsoo.ru/7f41ada6

Bubnnoteka LJOK
https//m.edsoo.ru/7f41ad4a6

Bubnnoteka LJIOK
https//m.edsoo.ru/7f41ad4a6

Bubnnoteka LJIOK
https//m.edsoo.ru/7f41ad4a6

Bubnnoteka LJIOK
https//m.edsoo.ru/7f41ad4a6


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

MOYPOUYHOE NMJTAHNPOBAHWNE
7 KNACC

Tema ypoka

dPu3snkKa — Hayka o npupose.
ABneHna npupoasl

dusnyeckune ABMEHNA

®uU3NYECKME BENNUNHBI U KX
n3mepeHune

Ypok-uccnegosaHuve "'amepeHue
TemnepaTypbl NPV MOMOLLLM
XXNAKOCTHOro TepMOMeTpa U faTyumka
Temnepartypbl"

MeToabl HAy4YHOr0 MO3HAHWS.
OnuncaHne PU3NYECKNX ABNEHWNIA C
NOMOLLbIO MoAene
Ypok-uccnegosaHuve "'lposepka
rMnoTesbl: AanNbHOCTb MO/ETA LWApPKWKa,
NYLWEHHOr0 rOPM3OHTasIbHO, TEM
6onbluUe, yem 60NblUe BbicOTa Nycka'

CTpoeHue BewecTBa. OnbIThbl,
[0KasblBaloL e ANCKPETHOE
CTPOeHMe BelecTBa

[IBV>KEeHME YacTul, BeLLeCTBa

KonnyecTtBo 4yacoB

Bcero

KOHTpONbHbIE
paboTbl

MNpaKTnyeckmne
paboThbl

Jarta

N3yyeHns

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypcbl

Bubnnoteka LJIOK
https://m.edsoo.ru/ffD9f72a

Bubnnoteka LJOK
https://rn.edsoo.ru/ff09fe0a

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a013e


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

10

1

12

13

14

15

16

17

18

19

20

Ypok-uccnegosaHue «OnbITbl MO
HabNo4eHWIO TENIOBOM0 paclunpeHns
rasos»

ArperaTtHble COCTOSAHUNSA BellecTBa

OCco6eHHOCTK arperaTHbIX COCTOSIHWIA
Boabl. O606WeHNe Mo pa3geny
«lMNepBOHaYanbHble CBEAEHUSA O
CTPOEHMN BelllecTBa»

MexaHnuecKoe ABUXKEHME.
PaBHOMepHOe 1 HepaBHOMepPHOe
ABUXeHe

CKopocTb. EAVHMLbI CKOPOCTY

PacyeT nyTu 1 BpeMeHU ABUXXEHUSA

MHepuuna. Macca — Mepa
WHEPTHOCTU Ten

NnoTHOCTL BellecTBa. PacyeT macchl
n o6bema Tena no ero nJo0THOCTYU

JlabopaTopHas paboTa «OnpeaeneHne
MAOTHOCTK TBEpAOro Tena»

PeweHune 3aga4y no teme "'110THOCTb
BellecTBa"

Cuna Kak xapaKTepucTuka
B3auMogencTeusa Ten. Cuna
ynpyroctun. 3akoH Nyka

JlabopaTopHasa paboTa «lM3yveHune
3aBUCUMMOCTU PacTSHXKeHUS

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a0378

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a05c6

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a079c

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a0ae4
Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a0c 10

Bunbnnoteka LJIOK
https//m.edsoo.ru/ff0a0fee

Bunbnnoteka LJIOK
https://rn.edsoo.ru/ff0al23c


https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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(oethopmanum) NpyXKnHbl OT
NPUNOXEHHOW CUMbI»

ABneHne TAroteHUA. Cuna TAXecTu

CBs3b MeX 4y CUNOW TSHXKECTU 1
Maccoii Tena. Bec Tena. PewieHue
3agad no teme ""Cuna Tshkectn™

Cuna TSHXeCcTW Ha gpyrux njaaHeTax.
D U3nYECKMe XapaKTEPUCTUKW MNaHET

M3mepeHune cui. uHamomMeTp

Bec Tena. HeBecomocCTb

CnoxeHune gBYX CWUJ, HanpaBfeHHbIX
no oAHOI MPSIMONA.
PaBHoaencTByOLWAA CUn

PelieHune 3agay no teme
""PaBHogelicTBytOWwasn cmun''

Cuna TpeHnA n eé Buabl. TpeHne B
NPUPOLE U TEXHUKE

JlabopaTopHas paboTa «M3yveHune
3aBUCUMOCTU CUJ/Ibl TPEHUS
CKOJIbXXEHUS OT CUJIbl JaB/IEHUS U
XapaKTepa conpukacaroLmxcs
NOBEPXHOCTEN»

PewleHne 3aga4 Ha onpegeneHme
paBHOLENCTBYIOLLEN CU/IbI

PeweHune 3aga4y no temam: «Bec
Tena», «[ padmyeckoe n3obpaxeHune

Bubnnorteka LJOK
https://m.edsoo.ru/ff0al778

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a 1502
Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a 18cc
Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0al778

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a1a70

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0alb9c

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a 1cc8

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a 1de0


https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

32

33

34

35

36

37

38

39

40

41

42

cun», «Cunbl», «PaBHogenCcTBYOLWAA
cun»

KoHTponbHas paboTa no Temam:
«MexaHunuyeckoe aBuKeHue», «Macca,
NMJ0THOCTb», «Bec Tena»,
«["pathmyeckoe n3obpaxxeHne cui»,
«Cunbl»

[asneHune. Cnocobbl yMeHbLUEHUSA U
YBeNM4YeHUs faBfieHuns

[aBneHue rasa. 3aBUCUMOCTb
[aBneHuna rasa oT 06bEMa,
TemneparTypbl

Mepefayva gaBneHus TBEPAbIMU
TeniaMu, XXUAKOCTAMU U rasamu.
3aKoH [Mackans

JlaBnieHve B XXNAKOCTU U rase,
Bbl3BaHHOE rCl,el‘/lICTBl/IeM CUNbI TAXECTU

PeweHune 3agay no teme «[laBneHue B
XXUAKOCTU U rase. 3akoH lNackana»

Coobuatouimecs cocyfbl

MmapaBnnyeckunii npecc

MaHomeTpbl. [MopLuHeBo
XNLKOCTHbIN Hacoc

ATmMoctepa 3eMNu U NPUYUHBI eé
CyLL,eCTBOBAHUA

Bec Bo3gyxa. ATMocthepHoe

Bubnnorteka LJIOK
https//m.edsoo.ru/ff0a20a6

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a2376

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a25b0

Bubnnorteka LJIOK
https//m.edsoo.ru/ff0a2718

Bubnnorteka LJOK
https://rn.edsoo.ru/ff0a2826

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a2970

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a3136

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a2b5a

Bubnuoteka LLOK


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

M3mepeHne aTMOCEPHOro AaB/EHUS.
OnbIT Toppuyennn

3aBMCUMOCTb aTMOCepPHOro
[aBfeHUA OT BbICOThbI Haf YPOBHEM
Mops

BapomeTp-aHepona. ATMocdepHoe
[laBJiIeHVe Ha pa3/InUYHbIX BbICOTAX

PeweHune 3agay no teme "
ATmocepHoe gaBnieHue"

[elicTBre XXNAKOCTU 1 rasa Ha
NOrpy>XeHHoe B HUX TeJO.
ApxumegoBa cuna

JlabopaTopHas paboTa «OnpeaeneHne
BbITa/IKMBAIOLLLEA CUSbI,
[NEeACTBYIOLLEN Ha TeNo, MOrpy>KeHHOoe
B XXUAKOCTb»

JlabopaTopHas paboTa no Teme
«/ccnegoBaHmne 3aBMCMMOCTM Beca
Tena B BOAe OT 06bEMA NOrPY>KEHHOA
B XXUAKOCTb YacTu Tena»

MnaBaHwue TenN

JlabopaTopHas paboTa
"KOoHCTpynpoBaHne apeomeTpa uamn
KOHCTPYMpPOBaHNE NOAKN U
onpegeneHne eé rpy3onogbEMHoOCTM"

PelieHune 3aaa4 no temam: «lnaBaHue

https://m.edsoo.ru/ff0a2b5a

Bubnnoteka LJOK
https://m.edsoo.ru/ff0a2da8

Bubnnoteka LJOK
https//m.edsoo.ru/ff0a2fc4

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a2fc4

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a3276

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a33fc

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a3514

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0a3a96

Bubnnorteka LJOK


https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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CyfoB. Bo3gyxonnaBaHue»,
«[JaBneHue TBepAbIX TeN, XXNAKOCTEN
M rasos»

KoHTponbHasa paboTa no Teme
«[laBneHne TBepAbIX Te, XULKOCTel
N rasoB»

MexaHunueckasi paboTa

MoulHocTb. EgMHMLbLI MOLLHOCTN

Ypok-uccnegosaHue ""Pacyért
MOLLHOCTWN, pa3BUBaeMOi Npwn
nogbLémMe no nectHuue"
NpocTblie MexaHU3MbI. Pblyar.
PaBHOBecuKe cun Ha pblyare

Pbluarn B TexHUKe, 6bITY U Npupoje.
JlabopaTopHas paboTa
«MccnegoBaHue ycrnoBuii paBHOBeCUS
pblyara»

PelueHune 3agay no teme «YcnoBus
paBHOBeCUS pblyara»

KoathdhnumMeHT None3Horo agencrems
MexaHusma. JlabopaTtopHasa paboTa
«N3mepeHune KM [ HaKIOHHOA
NJI0OCKOCTU»

PeweHwne 3agay no teme ""PaboTa,
MoLHocTb, KMA4™

MexaHun4yeckas 3Heprus.

0.5

0.5

https://m.edsoo.ru/ff0a3654

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

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

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a478e

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a48a6

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a4c48

Bubnnoteka LJOK


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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KuHeTnyeckas U noTeHumanbHas
3Heprus

3aKOH COXpaHeHUs1 MexaHUYecKoi
3Heprum

YPpOK-3KCNepnuMeHT Mo TeMe
"OKcnepuMeHTanbHOe onpegesieHne
N3MEHEHUS KUHETUYECKOW 1
NoTeHUWaNbLHOM 3Heprumn Npu
CKaTbIBaHWUM Tefla N0 HaKI0HHOM
naockocTn™

KoHTponbHasa paboTta no Teme
«PaboTa 1 MOLLHOCTb. JHEPrus»
Pe3epBHbIii ypoK. PaboTa ¢ TeKcTamu
no Teme '"MexaHunyeckoe ABUXKeHMe"
Pe3epBHbIii ypoK. PaboTa ¢ TeKcTamu
rno teme "[asneHue TBEPAbIX Ten,
XNAKOCTeN 1 rasos"

PesepBHbIli ypoK. PaboTa ¢ TeKcTamu

no teme '"‘Pabota. MowHOCTb.
OHeprua'

OBLWEE KOJIMYECTBO YHACOB INO
MPOrPAMME

68

12

https://rn.edsoo.ru/ff0a4252

Bubnnoteka LJOK
https//m.edsoo.ru/ff0a4360

Bubnnoteka LJOK
https//m.edsoo.ru/ff0adee6

Bubnnoteka LJIOK
https//m .edsoo.ru/ffOa4ffe


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

8 KJTACC

No
n/n

10

Tema ypoka

OCHOBHbI€e MOI0XEHNS MONEKYSPHO-
KWHETUYECKOWN TEOPUN M X OMbITHbIE
NoATBEPXKAEHMS

Macca v pasmep aTtoMOB U MOMeKyn
Mogenu TBEPAOrO, XXUAKOFO U
rasoo6pasHoOro COCTOSIHUI BellecTBa
O6bsACHEHNE CBOICTB TBEPAOrO,
XXMAKOro 1 razoo6pasHoro CoCTOSIHUI
BeLL,ecTBa Ha OCHOBE MOOXKEHUN
MOJIEKYNSIPHO-KNMHETUYECKO Teopuu

Kpuctannuyeckue n amopHble Tena

CmaumBaHue N KanuansapHocTb.
MoBepXHOCTHOE HaTAXeHue

TennoBoe pacliMpeHne 1 cxaTue

TemnepaTypa. CBs3b TemMnepaTypbl CO
CKOPOCTbIO TEM/IOBOFO ABWXXEHUS
yacTumy,

BHyTpeHHsIst aHeprus. Crnocobbl
N3MeHeHUs1 BHYTPEHHER aHeprum

Buabl Tennonepegayu

KonnuectBo YyacoB

Bcero

KOHTpO/bHbIE
paboTbl

MNMpakKTnyeckmne
paboThbl

Jata
n3yyeHus

ONEKTPOHHbIE

umMppoBble
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a5256

Bubnnorteka LJOK
https://rn.edsoo.ru/ff0a540e

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a5800

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a5530

Bunbnnoteka LJIOK
https://m.edsoo.ru/ff0a5a26

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0a5c60

Bunbnnoteka LJIOK


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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YPoK-KOoHpepeHUMa "MpakTnyeckoe
MCNoJIb30BaHMe TEM10BbIX CBOWCTB
BeLLLeCTB M MaTepuasioB B LieNsAX
3HeprocbepexeHus"

KonunyecTBo TenioThbl. Y aenbHas
Ten0eMKOCTb

YpaBHeHe Ten0Boro 6anayca.
Tennoo6MeH 1 TeMI0BOe paBHOBECUE

JlabopaTopHas paboTa
"WNccnepoBaHue ABMEHUA
Tensoo6MeHa Npu cMeLlMBaHWUN
XO0N0A4HOWN 1 ropsiveil BogbI'"

PacueT Konum4ecTBa TensoThl,
Heo6X0ANUMOr0 AN HarpeBaHus Tena
N BbILE/IAeMOro UM NpU OXJ1aXAeHUN
JlabopaTopHas pa6oTa ""OnpegeneHue
yAenbHON Tens0eMKOCTHM BelllecTBa"
OHeprusa Tonavea. Y fesbHasa Tennorta
cropaHus

NnaBneHue v oTBepaeBaHme
KPUCTa/IJINYECKNX TeN. Y eflbHas
TensioTa naaBfeHUs

JlabopaTopHas pa6oTa ""OnpegeneHue
yAeNbHOM TennoTbl NaaBAeHns npaa™
Mapoo6pa3oBaHue U KOHAEHCALUS.
McnapeHue

KuneHue. Y aenbHasa Tennorta

https://m.edsoo.ru/ff0a6412

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0a65c0

Bubnnorteka LJOK
https://rn.edsoo.ru/ff0a6976

Bubnnorteka LJOK
https://rn.edsoo.ru/ff0a7088

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0a6a98

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0aébb0

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a7b5a

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a71d2

Bubnuoteka LLOK
https://rn.edsoo.ru/ff0a72fe

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0a740c

Bubnnoteka LJIOK


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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napoobpa3oBaHUs U KOHAeHCcaL NN,
3aBMCMMOCTb TemMMnepaTypbl KUMEHWS
OT aTMOC()epPHOro AaB/ieHUs

BnaxxHocTb Bo3gyxa. JlabopaTtopHas
pa6oTa ""OnpegeneHne
OTHOCUTENbHOI BAAXHOCTU BO3AyXa

PeweHue 3aga4 Ha onpegeneHune
BNAXXHOCTWN BO3AyXa

MpuHUMNbI PpaboTbl TENNOBbLIX
nBurateneii. Maposas TypbuHa.
[Buratenb BHyTPeHHero cropaHus
KM Tennosoro gsurarens.
TennoBble ABUraTeNn un 3awinta
OKpYy>KatoLLen'" cpeabl

3aKOH COXpaHeHUs U rnpeBpaLleHuns
3Heprum B TEMOBbLIX NpoLeccax

MoaroToBKa K KOHTPO/IbHOW paboTe
rno teme "TensoBble ABMEHUA.
M3MeHeHMe arperaTHbIX COCTOSIHUIA
BewlecTBa"

KoHTponbHasa paboTta no Teme
"Tennosble ABNeHUA. I3mMeHeHMe
arperaTHbIX COCTOSIHMIA BellecTBa"

OnekTpusauma Ten. Asa poga
3/IeKTPUYECKNX 3apAL0B
YpoK-uccniegoBaHve OneKTpusaumns
Ten NHAYKUMER 1 npu
COMPUKOCHOBEHUN"'

https://rn.edsoo.ru/ff0a786¢c

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a7628

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0a7c7c

Bubnnoteka LJIOK
https://rn.edsoo. ru/ff0a83f2

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a86ae


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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B3anmogeicTBme 3apSHXKEHHbIX Ter.
3akoH KynoHa

ONeKTpunyeckoe rorsne.
HanpsaXeHHOCTb 3N1eEKTPUYUYECKOT0
nonsd. NMpuHUMN cynepnosnymnm
3NEeKTPUYECKUX Monei

Hocutenn aneKTpnyeckmnx 3apsfos.
dnemeHTapHbIN 3apsag. CTpoeHue
aToma

MpoBOAHUKMK N AU3NEKTPUKUN. 3aKOH
COXpPaHeHMA 3/1eKTPUYeCcKoro 3apaja
PelwieHune 3agay Ha NpUMeHeHue
CBOIACTB 3/IEKTPUYECKUNX 3apsA0B

ANEeKTPUYECKNIA TOK, YCNOBUSA €ro
CYLLLECTBOBAHUSA. MICTOYHUKM
3M1eKTPUYECKOr0 ToKa

[elicTBMS 3N1eKTPUYECKOr0 ToKa

Ypok-uccnegosaHue "'fleinctemne

9IEKTPMNYECKOro nossa Ha NpoBOAHUKMU

W ONaNeKTpukn"

DNeKTPUYECKNIA TOK B MeTasnax,
XKUAKOCTAX U rasax

ONleKTpuyecKas Lenb U eé cocTaBHble
yacTu

Cwuna ToKa. JlabopaTopHas pa6oTa
"M3mepeHne 1 perynvpoBaHue cunbl
ToKa"

0.5

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0a87e4

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a8ala

Bunbnnoteka LJIOK
https://m.edsoo.ru/ff0a8ef6

Bubnnoteka LJIOK
https7//m .edsoo.ru/ff0a90cc

Bubnnoteka LJOK
https://rn.edsoo.ru/ff0a95a4

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0a96b2

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0a9838

Bubnnoteka LJIOK
https7//m.edsoo.ru/ff0a8bd6


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

43

44

45

46

47

48

49

ONeKTpNYeCcKoe HanpsKeHue.
BonbTmeTp. JlabopaTopHasa paboTta
"3mepeHne n perynnpoBsaHue
HanpsxXxeHua"

ConpoTuBeHe NPOBOAHMKA.
Y nenbHoe CONPOTUB/EHME BeLLECTBA

JlabopaTopHas paboTa "'3aBUCMMOCTb
3/IEKTPUYECKOT0 COMPOTUBJ/IEHUSA

NPOBOAHMKA OT ero ANVHbI, naowiaam
rnornepeyvyHoOro ce4yeHMsa N matepuana’

3aBUCMMOCTb CU/bl TOKA OT
HanpshkeHUs. 3akoH OmMa 414 yyacTka
uenmu

JlabopaTopHas paboTa
"WccnepoBaHme 3aBUCMMOCTU CUNbI
TOKa, UAyLlero yepes pesncTop, oT
COMPOTUBJIEHNA pe3ncTopa u
HanpsaXXeHus Ha pesncTope™

MocnefoBaTesnibHOE N NapasnnenbHoe
coegnHEeEHNA NMPOBOAHNKOB

JlabopaTopHas pa6oTa "'llpoBepKa
npasuia CNOXKEHUA HanpsiXKeHWiA Npu
nocnegoBaTe/lbHOM COeAMHEHNUN ABYX
pe3ncTopoB™

JlabopaTopHas pa6oTa "'lMpoBepKa
npaswnia A1a cubl ToKa npu
napansiesibHOM COefJHEHUN
pesucTopoB”

0.5

Bubnnorteka LJOK
https//m.edsoo.ru/ff0a%e 14

Bubnnoteka LJIOK
https//m.edsoo.ru/ff0aa7 38

Bubnnorteka LJOK
https//m.edsoo.ru/ff0aa738

Bubnnorteka LJOK
https//m.edsoo.ru/ff0aad4a

Bubnnorteka LJOK
https//m.edsoo.ru/ff0aa04e

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0aaa58

Bubnnoteka LJIOK
https//m .edsoo.ru/ff0aad le


https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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PewleHne 3afay Ha NprMMeHeHue
3akoHa Oma g1 pasnnyHoro
COefJMHEHMSA NPOBOAHUKOB

Pab6oTa 1 MOLWHOCTb 3N1eKTPUYECKOr0
Toka. 3akoH koyna-JleHua

JlabopaTopHas pa6oTa ""OnpegeneHue
paboTbl U MOLLLHOCTU 3NEKTPUYHECKOrO
ToKa"

DNeKTpUYECKMe LLenun 1 noTpedutenn
3/1EKTPUYECKON 3HEPTUU B ObITY.
KopoTkoe 3amMblKaHune

MoaroToBKa K KOHTPO/IbHOW paboTe
rno Teme '""3neKTpunYecKue 3apagbl.
3apsKeHHble Tesla U nx
B3anMoaencTBuUSA. MOCTOSIHHbIN
3/1eKTPUYECKNiA TOK"

KoHTponbHasa paboTa no Teme
""ONeKTpUYecKme 3apsagbl.
3apsKeHHble Tesla U nx
B3aMmoaencTBus. MoCTOAHHbIN
31EKTPUYECKMNIA TOK"

MOCTOAHHbIE MarHUTbI, UX
B3auMofelicTBuMe
Ypok-uccnegosaHue "'3yyveHune
Nnosiel NOCTOAHHbIX MarHUTOB"
MarHuTHoe nose. MarHMTHoe nosne
3eMIM 1N ero 3HayeHme NS XXU3HU Ha
3emsie

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0aaf8a

Bubnnoteka LJOK
https’//m.edsoo.ru/ff0ab 124

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0ab3e0

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0ab660

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0abd2c

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0abea8

Bubnnorteka LJIOK
https://rn.edsoo.ru/ff0ac3d0

Bunbnnoteka LJIOK
https//m.edsoo.ru/ff0acOba


https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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66

OnbIT 3pcTesa. MarHnTHoe none
3/1EKTPMNYECKOro Toka MarHmTHoe
nosie KaTywWKu C TOKOM

MprmMeHeHWe 3N1EKTPOMArHMToB B
TexHUKe. JlabopaTopHasa paboTa
"MN3yyeHne AeCTBUSA MAarHUTHOIO
rnons Ha NPoBOAHUK C TOKOM™

OneKTpoaBuUraTesib NOCTOAHHOIO
ToKa. lcnonb3oBaHue
aneKTpoaBuraTenein” B TEXHUUYECKNX
YCTPONCTBAX N Ha TpaHCMOpTe.
JlabopaTopHas paboTa
"KOHCTpynpoBaHne n nsyyeHue

paboTbl anekTpogBuratensa™
OnbITbl Papagesa. 3aKoH
3NEeKTPOMarHMTHOM MHAYKLNN.
MpaBwuno JleHua

nekTporeHepatop. Cnocobbl
NOSTyUYEHNS 3N1IEKTPUYECKOI' 3Heprun.
ONEeKTPOCTaHLMN Ha
BO306HOB/IIEMbIX UCTOUHMKAX

3Heprum

MoaroToBKa K KOHTPO/IbLHOW paboTe
rno Teme "'"3/1eKTpUYECKMe n
MarHUTHbIe ABNeHUA""

KoHTponbHas paboTta no Teme
"ONEeKTPUYECKNE U MArHUTHbIE
AasneHna”

PesepBHbIli ypoK. PaboTa ¢ TekcTamu

0.5

Bubnnoteka LJIOK
https://m.edsoo.ru/ffOac 1d2

Bubnnoteka LJIOK
https://rn.edsoo.ru/ff0ac74a

Bubnnorteka LJOK
https://rn.edsoo.ru/ff0ac86c

Bubnnoteka LJIOK
https://m.edsoo.ru/ff0acb 14

Bubnnoteka LJIOK


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

no teme ""TensioBble SBNEHNS"" https://rn.edsoo.ru/ff0acc5e

PesepBHbIli ypoK. PaboTa ¢ TeKcTamu

67 no teme "TOCTOSAHHBIN 1 Bubnuoteka LIOK

. " https//m.edsoo.ru/ff0acdc6
3M1eKTPMUYECKUNIA TOK

68 Pe3epBHbIii ypoK. PaboTa ¢ TeKCTamu n
no teme ""MarHuUTHbIE SBIeHNS""

OBLLEE KONMMYECTBO YACOB MO
MPOIrPAMME

68 2 14.5


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

9 KJ/TACC

KonnyecTBo yacos ONeKTPOHHbIEe
[9]
:;n Tema ypoka Bcero KoHTponbHble  lMpaKTuyeckue ﬂ:;jeHml gg;bazzi:fenwue
paboTbl paboTbl pecypch!
MexaHn4yeckoe ABUXEHUE. 1
MaTepunanbHaa TouKa
Cuctema otcyeta. OTHOCUTE/IBHOCTb 1 Bubnnoteka LIOK
MeXaHU4YecKOoro ABMXeHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NPSIMONNHEeRHOe 1 Bubnnoteka LIOK
ABUKEHME https://m.edsoo.ru/ff0ad 19a
HepaBHOMepHOe NPAMOINHEHOE
gBUXeHne. CpefHSAs U MTHOBEHHas 1
CKOpPOCTb
MpsAMONMHeriHOe paBHOYCKOPEHHOE 1 Bubnuoteka LLOK
[NBWXeHMeE. YCKOopeHne https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPSAMONIMHENHOTO
PaBHOYCKOPEHHOTO BUXEHUS. 1
Mpamk ckopocTu
JlabopaTopHas pa6oTa ""OnpegeneHue
YCKOpeHusa Tena npu n 1 Bubnuoteka LLOK
pPaBHOYCKOPEHHOM [ABVXEHUU MO https://m.edsoo.ru/ff0adb 18
HaK/IOHHOM naocKocTn'™
CBobogHoe nageHue Ten. ONbITbl 1
ranunesa
PaBHOMepHOe ABVXXEHME Mo 1 Bubnuoteka LLOK

OKpY>XHoCTU. Mepuog n yactota https://m.edsoo.ru/ff0ael76


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

10

1

12

13

14

15

16

17

18

19

20

21

22

o6patleHus. JInHeliHas 1 yrnosas
CKOpOCTY

LLeHTpoCTpeMunTeIbHOE YCKOPeHMe

MepBblii 3aKOH HblOTOHA. BekTop
cwsibl

BTopoli 3aKoH HbloTOHA.
PaBHogelcTByOLWaa cnna

TpeTwnii 3aKoH HblOTOHa.
Cynepnosuymsa cun

PeweHune 3aga4 Ha NnpuUMeHeHWe
3aKOHOB HbHOTOHA

Cuna ynpyroctu. 3akoH lN'yka

PelwieHune 3agayd no teme «Cuna
ynpyroctu»

JlabopaTopHasa paboTa «OnpegeneHne
YKECTKOCTU MPYXUHbI»

Cwuna TpeHus

PeweHwne 3agay no teme «Cuna
TPeHUA»

JlabopaTopHasa pa6oTa ""OnpegeneHue
Ko3hhuLmneHTa TPEHUSA CKONbXKeHUsA""
PelueHune 3afa4d no teme ""3aKoHbl
HbtoToHa. Cuna ynpyroctu. Cuna
TpeHua"

Cwvna TSKecTU 1 3aKOH BCEMUPHOTO
TAroTEHUs1. Y CKopeHne cBOGOAHOIO



nageHmns

Y poK-KoH(epeHuuMs " ABuxeHne Ten
BOKPYT rpaBUTaLMOHHOIO LieHTpa 1 1
(ConHe4Has cuctema). ManakTnkn'

PeweHune 3agay no teme ""Cuna
Bbnénmoteka LLJOK

TSXKECTU M 3aKOH BCEMUPHOTO 1

a P https://m.edsoo.ru/ff0af5f8
TArOTEHUSA
lNepBas KOCMUYECKas CKOPOCTb. 1 Bnbnuoteka LLOK
HeBecoMoCTb 1 neperpysku https://m.edsoo.ru/ff0af33c

[V

PaBHOBecune mMaTepuasibHON' TOUKN.

AGCONTHO TBEPAOE Teno. Bubnnoteka LIOK

1
PaBHOBecve TBEPALOrO Tena ¢ https://m.edsoo.ru/ff0afe36
3aKPenIEHHOM' 0Cblo BpalLleHUs
MoOMeHT cunbl. LIeHTp TaXecTu 1
PewweHune 3agayd no teme ""MomeHT 1 Bnénuoteka LLOK
cunbl. LleHTp TshxecTn™ https://m.edsoo.ru/ffOb02b4
MofroToBKa K KOHTPOJIbHOI paboTe no
" Bubnnoteka LIOK
Teme ""MexaHMN4YecKoe [BVKEHME. 1
. i https://m.edsoo.ru/ffob0408
B3anmopgencteue Ten
KoHTponbHasa paboTa no Teme
"MexaHunyecKoe gBUXeHUe 1 1 Bubnnorera LIOK
o A o ' https://m.edsoo.ru/ff0b06ec
BsanmogencrTaue Ten
Mmnynbe Tena. IMnynbc cunbl. 3aKoH
COXpaHeHMs umnynbca. Ynpyroe u 1 Bubnmoreka LIOK
P yreca. ynpy https://m.edsoo.ru/ffob07fa
Heynpyroe B3aumMojencTeme
PewleHwne 3agay rno teme ""3akoH 1 Bubnnoteka LIOK
coxpaHeHus umnynbca" https://m.edsoo.ru/ff0b096¢c

Y poK-KoH(epeHUMS ""PeakTUBHOE 1 1


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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38

39

40

41

42

43

44

45

[ABUXeHNe B Npupose N TeXHUKe"
MexaHnuyeckasa paboTa 1 MOLHOCTb

PaboTa cunbl TAXECTU, CUMbI
ynpyroctn n cuibl TPEHUA

JlabopaTopHas paboTa «OnpegeneHne
paboTbl CUbl TPEHUA NpU
paBHOMEPHOM ABUXEHUW Tena no
ropun3oHTa/IbHOM MOBEPXHOCTU»
CBs3b 3Hepruu m paboThbl.
MoTeHUManbHaa sHeprusa
KnHeTuyeckas sHeprusa. Teopema o
KWHETUYECKOM 3Heprum

3aKO0H COXpaHeHUs 3Heprum B
MexaHukKe

NabopaTopHas paboTa «M3yueHne
3aK0Ha COXpaHeHUs aHeprum»
KonebaTenbHoe ABUXEHWNE U ero
XapaKTepucTuUKn

3aTtyxarouime KonebaHus.
BbIHY>XaeHHble KonebaHnsA. Pe3oHaHC
MaTeMaTUUYeCKnii N NPYXXNHHbIN
MasTHUKN

Ypok-uccnegosaHme «3aBUMCUMOCTb
nepuoga KonebaHuin 0T XXeCTKOCTM
NPY>XUHbI N Maccbl rpy3a»
MpeBpaLleHne 3HePTUN NpU
MeXaHUYecKNX KonebaHusax

Bnénuoteka LLOK
https://m.edsoo.ru/ff0b0a84

Bnbnnoteka LLOK
https://m.edsoo.ru/ff0b0db8

Bnénuoteka LLOK
https://m.edsoo.ru/ffob0c32

Bubnnoteka LIOK
https://m.edsoo.ru/ffOb 12fe

Bnénnoteka LLOK
https://m.edsoo.ru/ffOb 1858

Bnénuoteka LLJOK
https://m.edsoo.ru/ff0b20f0

Bnénunoteka LLOK
https://m.edsoo.ru/ff0b197a


https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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48
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50

51

52
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55

JlabopaTopHasa paboTa «OnpegeneHne
4yacToThbl U Nepunofa KonebaHni
NPY>XUHHOF0 MasiTHMKa»

JlabopaTopHas pa6oTa «[1poBepka
He3aBMCUMOCTUK Nepuoga KonebaHuin
rpysa, NOABELUEHHOr0 K HATW, OT
Maccbl rpysa»

MexaHun4yeckune BosHbl. CBolicTBa
MexXaHWYecKnX BOJH. poaosibHbIE U
rnonepeyHble BOJIHbI

YPpoK-KOHepeHUUs ""MexaHn4yeckune
BOJIHbI B TBEPLOM Tere.
CelicMmuyeckue BOSHbI"

3BYK. PacnpocTpaHeHue v oTpaxeHune
3BYyKa

Ypok-uccnegosaHue ""HabnogeHune
3aBUCMMOCTW BbICOTbI 3BYKa OT
yacToTbl"

TPOMKOCTb 3ByKa W BbICOTA TOHA.
AKYCTUYECKUIN pe30HaHC
YPOK-KOHepeHUMS Y nbTpasByK 1
WMHppa3ByK B NpUpoLe U TeXHUKe""

MoAroToBKa K KOHTPO/IbHOM pa6oTe no

Teme "'3aKOHbI COXPaHEHUS.
MexaHnuyeckume KonebaHns 1 BOMHbI'

KoHTponbHasa paboTa no Teme

"*3aKOHbI coXpaHeHnA. MexaHn4yeckue
Kone6aHusa 1 BOHbI"

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

Bnénmoteka LLOK
https://m.edsoo.ru/ff0b197a

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b21fe

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

Bubnnoteka LIOK
https://m.edsoo.ru/ff0b25f0


https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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61

62

63

64

65

66

OeKTpoMarHuTHoe nore.
DNeKTPOMarHUTHbIE BOJIHbI
CBoOICTBa 3N1eKTPOMArHUTHbIX BOJTH
Ypok-KoHpepeHuusa "Llkana
3NeKTPOMarHUTHbIX BOJH.

Vcrnonb3oBaHue 31eKTPOMArHUTHbIX
BOJTH [/19 COTOBO cBA3N'""

Ypok-uccneposaHue "'3yyeHune
CBOICTB 3/1eKTPOMArHUTHbIX BOSIH C
NOMOLLbIO MOBUNBHOTO TenedoHa™

PelweHune 3aga4 Ha onpegeneHue
Y4acCTOTbl N ANUNHBI 3J'IeKTp0MaFHI/ITHOI7I
BOJIHbI

ONeKTpoMarHMTHaa npupoja ceeTa.
CKopocTb cBeTa. Bo/nHOBbIE CBOVCTBA
cBeTa

McTouHukn ceeTa. MNpamMonmnHeliHoe
pacrnpocTpaHeHne cBeTa. 3aTMeHus
ConHua n JlyHbl

3aKO0H oTpaXeHua cBeTa. 3epkasa.
PewleHue 3afay Ha NprYMeHeHue
3aK0Ha OTpaXKeHus cBeTa
MpenomneHne ceeta. 3aKoH
npesioMsIeHNs cBeTa

lMo/HOe BHYTpPEHHEe OTPaKeHue CBeTa.

Vicnonb3oBaHMe MOIHOTO BHYTPEHHErOo
OTpaXXeHMs B ONMTUYECKMX CBETOBOAAX

JlabopaTopHas paboTa "MccnegoBaHue

Bnénuoteka LLJOK
https://m.edsoo.ru/ffOb2abe

Bubnuoteka LJOK
https://m.edsoo.ru/ffOb2fe6

Bubnuoteka LJOK
https://m.edsoo.ru/ffOb2c6c

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b31d0

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b3658

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b38c4

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b3aea

Bubnuoteka LJIOK
https://m.edsoo.ru/ffOb3c5c


https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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70
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3aBUCUMOCTM yrna npesoMaeHuns
CBETOBOrO Jsiy4ya OT yr/ja najeHus Ha
rpaHuue "'Bo3fyXx-CTekno™"'

Y poK-KoHepeHUMa "'cnonb3oBaHme
MOJIHOrO0 BHYTPEHHEr0 OTPaXKEeHUA:

CBeTOBO/Abl, ONTUKOBOJ/IOKOHHAA CBA3bL"

JInH3bI. ONTn4yeckasi cunia NMH3bI

MocTpoeHne N306paKeHnn B MNH3aX

JlabopaTopHas pa6oTa ""OnpegeneHue
(hOKYCHOI0 PacCTOSHUSA N ONTUYECKO
cUnbl cobupatoLlein NnH3bIM
YPoK-KOHepeHUMs "OnTruyecKne
NINH30Bble NpnbopbI*

MNa3 Kak onTuyecKasi cucTema. 3peHue

YPoK-KOHepeHUUs " deteKTbl
3peHua. Kak coxpaHuTb 3peHune"
PasnoxeHune 6enoro ceeTa B CMEKTP.
OnbITbl HboTOHA. CnoXeHue
CMeKTpanbHbIX LBETOB. Aucnepcus
cBeTa

JlabopaTopHas pa6oTa "OnbITbl NO
pa3noXkeHnto 6en10ro ceeTa B CMEKTP U
BOCMPUATUIO LBeTa NPeaMeTOB NpU UX
Hab/1AeHUM Yepes LBeTOBble
mnbTpbI™

Bunbnuoteka LJOK
https://m.edsoo.ru/ffOb3f2c
Bubnunoteka LJOK
https://m.edsoo.ru/ffOb444a

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b4206

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0cOa7e

Bubnuoteka LJOK
https://m.edsoo.ru/ff0b4684

Bubnuoteka LJIOK
https://m.edsoo.ru/ffOc0f4c

Bubnuoteka LJOK
https://m.edsoo.ru/ffOcOe2a


https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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YpoK-npakTukKym ""BonHoBble
CBOWCTBa CBeTa: Aucrepcus,
nHTepdepeHUNa 1 guppakums
OnbITbl Pe3eptopga u nnaHeTapHas
MOJesib aToma

MocTtynatbl bopa. Mogens atoma bopa
McnyckaHue v nornoLeHme ceeta
aTomMoM. KBaHTbl. JInHeuaTbIe
CMeKTpbl

YpoK-npakTukym ""HabntogeHue
CNEeKTPOB ucnyckaHmna"

PaanoakTMBHOCTbL U eé BUAbI

CTpoeHne aToMHOro agpa. HyknoHHas
MoZenb

PagnoaKTnBHbIe NpeBpaLleHuns.
MN3oTonNbl

PelweHune 3aga4 no Teme:
""PagMoakTnBHbIE NpeBpatleHmna””
Mepwuog nonypacnaga
YPOK-KOHepeHUNs ""PagmMoakTUBHbIe
M3Nly4yeHnsa B Npupoge, MefnLnHe,
TexHuke"

AoepHble peakumn. 3aKOHbI
coXpaHeHWUA 3apAf0BOro U MaccoBoro
yucen

OHeprua ceAsM aToMHbIX Agep. CBA3b
MacCbl 1 3HEPTnn

Bnénuoteka LLOK
https://m.edsoo.ru/ffOc 12a8

Bnénnoteka LLOK
https://m.edsoo.ru/ffOc 144c

Bubnuoteka LJOK
https://m.edsoo.ru/ff0c1550

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

Bubnunoteka LJOK
https://m.edsoo.ru/ff0c18ac

Bubnuoteka LJIOK
https://m.edsoo.ru/ffOc 1al4

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0clb4a

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0c2126

Bubnuoteka LJIOK
https://m.edsoo.ru/ff0c1c58

Bubnuoteka LJIOK
https://m.edsoo.ru/ffOc 1d7a


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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PelweHune 3agay no teme "HAaepHble
peakunn''

Peakuun cuHTe3a 1 feneHns sagep.
MNcTouHMKM 3Heprun ConHua 1 3BE3[
YPOoK-KOH(epeHUMa ""HAaepHas
3HepreTuka. deicTBus
pagnoaKTUBHbIX U31YYEHUI Ha XUBbIe
opraHunsmbI"'

MoaroToBKa K KOHTPO/ILHOW paboTe no

Teme ""ONeKTPOMarHUTHOe MNone.
ONeKTPOMarHUTHbIE BOJSHbI.
KBaHTOBbIE ABMeHUA""

KoHTponbHasa paboTta no Teme
"' ONeKTPOMarHMTHOe noJe.
ONeKTPOMarHMTHbIe BOJIHbI.
KBaHTOBbIE AB/EHUA""

MoBTopeHune, 0606LLLEHME.
JlabopaTopHble paboTbl N0 Kypcy
""B3anmopgencTeune Ten"

MoBToOpeHune, 0606LLeHNE. PewieHune
pacyeTHbIX M Ka4yeCTBEHHbIX 3afjay Mo
Teme "Tennosble npoLeccobl'

MoBTOpeHune, 0606LLeHNE. PewieHune
pacyeTHbIX U Ka4yeCTBEHHbIX 3a4ay Mo
Teme "KI/A4 TennoBbIX gBuratesnen'

MoBTOpeHune, 0606LLeHNE. PewieHune
pacyeTHbIX N KauyecTBEHHbIX 3ajay Mo
Teme "KI[ snekTpoyctaHoBOK"

Bnénuoteka LLOK
https://rn.edsoo.ru/ffOc 188

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

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

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

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

Bnbnuorteka LLOK
https://m.edsoo.ru/ffoc2b30


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

101

102

MoBTOpeHMe, 0606LLLEHNME.
JlabopaTopHble paboTbl N0 Kypcy
""CBeTOBbIe ABNEeHUA"

MoBTOpeHne, 0606LLeHMe. PaboTa ¢
TeKcTaMu No Teme ""3aKOHbI
COXpaHeHUA B MexaHuke"

MoBTopeHne, 0606LLeHMe. PaboTa c
TeKcTaMmu no Teme '"KonedbaHus u
BOJIHbI""

MoBToOpeHue, 0606LLeHMe. PaboTa c
TeKcTamMu no teme "'CBETOBbIE
aBeHns""

MoBTopeHue, 0606LLeHMe. PaboTa ¢
TeKcTamMu no teme ""‘KBaHToBas ”
saepHas gusnka'

OBLLEE KOMMMYECTBO YHACOB IO
MPOIrPAMME

102

27

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

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

Bnénnoteka LLOK
https://m.edsoo.ru/ffOc2e82

Bnénnoteka LLOK
https://m.edsoo.ru/ff0c3044


https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YUYEBHO-METOAWYECKOE OBECIIEYEHWE
OBPA3OBATEJ/IbHOIO MNMPOLUECCA
OBA3ATEJ/IbHbIE YYEBHbBIE MATEPUAJIbI ANTA YHYHEHUNKA

» ®du3mka: 7-i Knacc: 6a3oBblil YpoBeHb: yuebHMK, 7 Knacc/ MNepbiwknH .M.,
BaHoB A.W., AKLUMOHEPHOe 06LLecTBO «M31aTenscTBO «pocBeLleHne»
C60pHUK 3aga4, 3agaHnii. ProC. dusmnka. CO0PHMK BONPOCOB U 33434 K
yuebHuky N.M.lMepbiwknHa, A.N.MBaHoBa. A.E. MapoH, E.A. MapoH, C.B.

Mo30MncKni

METOANUYECKWE MATEPUANbBI ANA YUUTENA

du3nka. 7 kKnacc. Metognueckoe nocobue K yuebHuky V.M. MepoblwknHa, A.N.
ABaHOBa

Paboyas nporpamma (asTopbl E. M. INyTHUK,

M. A. MNeTposa, O. A. UepHnKoBa), pasmellleHHas Ha

caiTe U3aaTenbCTBa;

dunsnka. Paboyas TeTpagb. 7 Knacc (aBTopbl

T. A. XaHHaHoBa, H. K. XaHHaHOB);

®usnka. Tectbl. 7 Knacc (aBTopbl H. K. XaHHaHOB,

T. A. XaHHaHOBa);

dusvka. Anpaktuyeckme matepuansl. 7 Knacc (astopsl A. E. MapoH, E. A.
MapoH);

®u3nka. C60pHUK BONPOCOB 1 3aaa4. 7 Knacc (asTopbl A. E. MapoH, E. A,

MapoH, C. B. lNMo3olicknin); ®dusmka. [uarHocTnyeckmne paboTbl. 7 Knacc (aBTopbl



B. B. Waxmarosa, O. P. LLedep);
®un3mka. CamoCToATe/IbHbIE M KOHTPO/IbHbIE paboThl. 7 Knacc (aBTopsl A. E.

MapoH, E. A. MapoH);

LN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbl N PECYPCbl CETW
MHTEPHET

http://www.fizika.ru/ - Ha caliTe pa3meLleHbl y4eOHUKKN, COOPHUKM 3a4ay U
BOMPOCOB, TECTbI, MMCAHNA 1abopaTOPHbLIX paboT.

https://interneturok.ru/ - BUAEOYPOKMN.

https://ege.sdamgia.ru/ - nogrotoeka K EI'3 no gusuke.
http://school-collection.edu.ru/ - KonnekuMsa onbITOB MO LWKO/LHOMY KypCy
(hM3MKN.

https://resh.edu.ru/subject/28/ - konnekuMa NHTEPAKTUBHbIX YPOKOB MO (PU3NKeE.
https://www.youtube.com/c/LiameloNSchool - c6opHMK BMAe0-ypOKOB

https://skysmart.ru/ - MHTEPaKTUBHbIE YPOKN 1 3a[jaHNA


http://www.fizika.ru/
https://interneturok.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/
https://www.youtube.com/c/LiameloNSchool
https://skysmart.ru/
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