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MOACHUTEJNIbHAA 3ATTNCKA

Mporpamma no (m3nke 6a30BOro YPOBHA Ha YpPOBHe CpefHero oo6Llero
0bpas3oBaHua paspaboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWIN K pe3y/ibTaTam
OCBOEHMS1 OCHOBHOW 06pa3oBaTe/IbHO MporpamMmbl, MpefcTaBeHHbIX B ®rOC
COO, a Takke C y4yéToM (PeaepasbHOM paboyeil Mporpammbl BOCMUTaAHMS Y
KOHUenuuu npenofgaBaHns yyebHoOro npegmeta «®dusmka» B 06pa3oBaTe/ibHbIX
opraHusaumsax Poccuiickoit depnepaumn, peanm3yrLLInX OCHOBHbIE
obpasoBaTe/ibHble NMPOrpammbl.

CofepxaHvue nporpaMMbl MO  (DM3MKe HanpasleHO Ha (HopMUpPOBaHME
eCTEeCTBEHHO-HaY4YHOI KapTuHbI Mupa obyyatomxca 10-11 KnaccoB npu 06yyeHmm
NX (M3MKe Ha 6a30BOM YpPOBHe Ha OCHOBE CMCTEMHO-LEATENbHOCTHOro Moaxopa.
Mporpamma no gumsnke cootBeTcTByeT TpeboBaHMAM PITOC COO K nnaHUpyembIM
JMYHOCTHBLIM, MPEeAMETHbIM 1 MeTanpeLMeTHbIM pe3ynibTataM 00y4YeHus, a Takke
YUMTbIBAaET HEOOXOAMMOCTb peanzaumMm MeXnpeaMeTHbIX CBA3eN (M3NKU C
eCTECTBEHHO-HaYUHbIMW Y4eOHbIMU NpegmeTamu. B Heil onpeaenstoTCs OCHOBHbIE
Llenn n3yyeHust PU3NKN Ha YpOoBHe CpedHero obLero obpasosaHus, niaHNpyemMble
pe3ynbTaTbl  OCBOEHWS  Kypca  (OM3WKW:  JINYHOCTHblE,  MeTanpeaMeTHbIe,
npeaMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BK/OYAET:

* MJIaHUpPyeMble pe3y/nbTaTbl OCBOEHMS Kypca PU3NKN Ha 6a30BOM YPOBHeE, B

TOM 4mC/e NpegMeTHbIe pe3y/bTaTtbl Mo rogam 0by4veHus;

e cofep>kaHue yyebHoro npeameta «Pusmka» No rogam 0by4veHus.

du3mKa Kak Hayka O Hambosiee 0OLYMX 3aKOHaX MPUpPOAbl, BbICTynas B
KayecTBe y4ebHOro npeameta B LUKO/E, BHOCUT CYLLECTBEHHbIA BKNag B CUCTEMY
3HaHWU 06 OKpYy>KaroLLleM Mupe. LLIKOMbHBIA Kype (U3NKKN - CUCTEMOOOPA3YHOLLNIA
A1 €CTECTBEHHO-HaY4YHbIX YUYebHbIX MPeiMeTOB, NMOCKO/bKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLIECCOB W SIBNEHWIA, U3yYaeMbIX XWUMMUER, 6uonoruve,
(m3nyeckon reorpauerr M acTpoHomuen. Kcrnonb3oBaHWE U aKTUMBHOE
NPUMeHEHNe  (PU3NYECKMX  3HAHWIA  OMpefenseT  xapaktep W pasBuTUe
Pa3HO00OpPa3HbIX TEXHOJIOTNIA B Chepe IHEPreTMKM, TPAHCNOPTa, OCBOEHNSA KOCMOCA,
MOly4YeHUs HOBbLIX MaTepuasioB C 3afaHHbIMW CBOMNCTBaMM N ApyruX. W3y4veHue
(hb131KN BHOCUT OCHOBHOW BK/1az, B (DOPMUPOBaHME eCTECTBEHHO-HAYYHOW KapTUHBI
Mupa obyuvarowmxca, B (DOPMUPOBaHME YMEHWIA MPUMEHATb Hay4YHbI METOA
MO3HAHWSA NMPY BbINONIHEHUN UMK YUeBHbIX UCCMef0BaHWA.

B ocHOBY Kypca m3nKun Ans ypoBHSA CpeAHEero ooLlero 06pasoBaHns NonoxeH
PAA MAen, KOTOpble MOXHO pacCMaTpMBaTh Kak MPUHLMMBLI ero NoCTPOeHUs.

Npesa uenocTHocTu. B COOTBETCTBUM C Hell Kypc ABMAETCH JIOTMYECKM
3aBEPLUEHHBIM, OH COLEPXUT MaTepuran U3 BCeX Pas3fenioB (IM3NKK, BKIOYAET Kak
BOMNPOCHI KNacCUYECKOW, TaK Y COBPEMEHHOMN (IU3NKN.



Npesa reHepanmsauum. B COOTBETCTBMM C Held MaTtepuas Kypca (Qu3nKu
00beANHEH BOKPYr  (DM3MYeCKMX Teopuit. Befywmm B Kypce ABNseTcs
(hopmMmpoBaHue MNPeACcTaB/eHNIn O CTPYKTYPHbIX YPOBHAX MaTepuu, BELLECTBE U
none.

Npes rymannTapusaunn. EE€ peanusaumsa npepnonaraet MCnosib3oBaHWe
ryMaHWTapHOro noTeHuuana (U3MYeckor HayKu, OCMbIC/IEHVE CBA3N Pas3BUTUA
(M3MKKM C pa3BUTMEM OOLLECTBA, a TaKXKe C MUPOBO33PEHYECKMMM, HPABCTBEHHbLIMU
1 3KO/IOMMYECKMMU Npobriemamm.

N pea npuknagHoi HanpasneHHocTU. Kypc mnsuku npegnonaraet 3HaKOMCTBO
C LUMPOKMM KPYrOM TEXHUYECKMX W TEXHOMOTMYECKUX MPUIOXKEHNIA U3YUEHHbIX
TEOPWiA N 3aKOHOB.

Npes akonormsauuy peasiu3yertca MOCPeACTBOM  BBEAEHWA  3/1eMEHTOB
COAepXKaHus,  MOCBAWEHHBLIX  3KOMOrMYecKMM  npobsiemMam  COBPEMEHHOCTH,
KOTOpble CBSi3aHbl C PasBUTMEM TEXHWKW W TEXHOMOMUA, a Takke 06CYyXAeHWUS
Npo6/sieM paLmMoHaIbHOro NPUPOAONO/b30BAHNA 1 3KO/IOMMYECKO 6e30MacHOCTK.

CTepXXHeBbIMM 3/1leMeHTaMK Kypca (PM3VKW Ha YpPOBHe CpefHero o6Liero
06pa3oBaHNs ABNAOTCA (PU3nYeckne Teopumn (hopmmpoBaHue NpPeacTaBieHUA O
CTPYKTYype NOCTPOEHUS (hM3NUECKOW TeOpUn, Poin (yHAaMeHTa/IbHbIX 3aKOHOB U
MPUHLUMMOB B COBPEMEHHbIX NPeACTaBNeHNAX 0 MPUPOAE, rpaHMLax NPUMEHUMOCTHU
Teopui, A4/19 ONMCcaHNs eCTECTBEHHO-HAYUHbIX SB/IEHWIA U MPOLLECCOB).

CUCTEMHO-AeATeNIbHOCTHbIA MOAXOA B Kypce (hM3UKU peasin3yeTcd npexzie
BCEro 3a CYET opraHM3auMm 3KCNePUMEHTa/IbHOM [eATe/IbHOCTU 06y4aroLLmXCs.
[ns 6a30BOro ypoBHA Kypca (PU3NKK - 3TO UCMOJb30BaHNE CUCTEMbI (DPOHTa/IbHBIX
KpaTKOBPEMEHHbIX 3KCMEPUMEHTOB 1 1ab0paTOPHbIX PaboT, KOTOpbIe B NporpaMmme
no (u3vke 06befUHeHbl B OOLLMIA CMMCOK YYEHUYECKUX MpPaKTUYeCcKuxX paboT.
BblgeneHve B yKa3aHHOM nepeyHe /1abopaTopHbIX PaboT, MPOBOAUMBIX [/
KOHTPO/IA U OLEHKM, OCYLLECTB/IAETCA yYaCTHUKaMN 06pa3oBaTe/ibHOro npoecca
NCX0Aa M3 OCOOEHHOCTEM M/IaHMPOBAHWUA M OCHalleHMst KabuHeTta manku. Mpu
aTOM obecrneymBaeTcs OB/afeHVe O0yYalWUMNCA YMEHUAMU  MPOBOAUTH
KOCBEHHbIE W3MEPEHNs, WCCNeA0BaHNUS 3aBUCUMOCTEN (DM3NYECKUX BENNYUH U
MOCTAHOBKY OMbITOB MO MPOBEPKe MPeA/IOKEHHbIX TMMNOTES.

BonbLloe BHMMaHWe yaenseTcs pelleHnio pacyeTHbIX Y Ka4eCTBEHHbIX 3a4au.
Mpwn aTOM AN15 pacYETHbIX 33434 NPYOPUTETOM SABMSAKOTCA 384a4mM C ABHO 3aaHHON
(hpM3MYeCKon  MOfENbIO, NO3BONAIOLME TMPUMEHATb  U3YYeHHble 3aKOHbl 1
3aKOHOMEpPHOCTM KakK W3 OAHOro pasgena Kypca, Tak WU MHTerpupysa 3HaHus u3
pasHbIX pa3genos. [ KayecTBeHHbIX 3a4ay NPUOPUTETOM ABAAKOTCA 334aHuA Ha
0ObACHEHWe NPOTeKaHUs (PU3NYECKMX SBMEHWMA U MPOLIECCOB B OKPY>KAKOLLEN
XWU3HW, Tpebytowme Bblbopa (MU3NYECKOW Modenn AN CUTyauum NpakTUKo-
OPUEHTMPOBAHHOIO XapakTepa.



B cooTBetcTBUM € TpeboBaHnAMKU PIOC COO K MaTepuasibHO-TEXHUYECKOMY
obecreyeHno y4yebHOro npouecca 6a3oBblii YPOBEHb Kypca (DM3MKU Ha YPOBHE
cpedHero obulero 06pa3oBaHUA AO/MKEH M3y4vaTbCA B YC/IOBUAX MPeLMETHOro
KabvHeTa (U3NKN WX B YC/IOBUAX WHTErPMPOBAHHOIO KabwHeTa nNpeaMeToB
eCTECTBEHHO-HaY4YHOro uMkna. B kabuHeTe (M3MKN AO/MKHO ObITb HEOOXOAMMOe
nabopaTopHoe 060pyfoOBaHWe [NA BbINONHEHMS YKa3aHHbIX B Mporpamme o
(hU3nKe YYeHNYEeCKNX NPaKTUYecKmx paboT 1 AeMOHCTpaLMOHHOe 060pyJ0oBaHME.

[leMOHCTpaunoHHOe 060pyAoBaHWe (OPMUPYETCA B COOTBETCTBUM C
MNPUHUMMIOM  MUHMMaSIbHOM  [OCTAaTOYHOCTM M obecrneymBaeT  MOCTAHOBKY
MepPeYnCnieHHbIX B MporpaMMe Mo (M3MKe KAKYEBbIX [eMOHCTpauui  ans
NcCnefoBaHMst  M3y4vaemblX  ABMIEHWIA WU MPOLECCOB,  IMMUPUYECKUX 1
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHWIA.

JlabopatopHoe 060pyaoBaHME [ANS YYEHUYECKUX MNPaKTUYeCKMX paboT
(hopmupyeTCca B BMAe TEMATUYECKMX KOMIIEKTOB M 06ecrneymBaeTca B pacuére
OQHOro KOMMN/EeKTa Ha [AByX obydaromxcd. TemaTuyeckne KOMIIEKTbI
nabopatopHOro 060pyaoBaHNA OO/MKHbI OblTb MOCTPOEHbI Ha KOMMIEKCHOM
MCMO/b30BaHNM aHa/IOrOBbIX U LUMMPPOBLIX NPMOOPOB, a TakkKe KOMMbHTEPHbIX
N3MEPUTENbHBIX CUCTEM B BUAE LMDPOBLIX NabopaTopuil.

OCHOBHbIMW LLENAMU U3YYeHUs (In3NKKN B 06LLEM 06pa3oBaHmm ABNISKOTCS:

* (hopmMMpOBaHME MHTepeca M CTPeM/ieHMss 00yYatoWUXCs K Hay4yHOMY
N3YYEHUIO NPUPOAbLI, PasBUTME WX WHTENNEKTYallbHbIX WU TBOPYECKUX
CMoCo6HOCTEN;

* pasBuTUe NPeACTaBNeHUIA O HAYYHOM MeTOfe MO3HaHWUA 1 (POPMMPOBaHME
MCCNep0BaTe/IbCKOro OTHOLUEHUS K OKPY>KAHOLLIMM AB/IEHUAM;

* (hopmMpoBaHME HAyHYHOr0 MUPOBO33PEHMS KaK pe3y ibTaTa N3y4eHns 0CHOB
CTPOEHUA MaTepumn N PyHAAMEHTa/IbHbIX 3aKOHOB (IU3NKK;

* (hopmMMpOBaHME YMEHWI OOBACHATL  ABMIEHUA C  MCMO/b30BAHWNEM
(PU3NYECKMX 3HAHWUIA 1 HAYUHBIX AOKA3aTe/bCTB;

* (hopmMpoBaHME MPeACTaB/IEHNA O PO/N (IU3UKU ONA Pa3BUTUA APYrUX
€CTECTBEHHbIX HayK, TEXHUKWN U TEXHONOT WA

JOoCTvKeHVe 3TUX Lieneid 06ecrneynBaeTCca pelleHneM Chnefyrowmx 3agad B
npouecce U3yveHUs Kypca PU3nKn Ha ypoBHe cpeaHero obLuero obpasoBaHus:

* MNpUoBpETEHNE CUCTEMbI 3HAHWIA 06 0BLLMX (DN3NUECKMX 3aKOHOMEPHOCTSIX,
3aKOHax, Teopuax, BKIKOYAA MeXaHWKY, MOJMIEKYNIAPHYIO  (PU3KMKY,
3N1EKTPOAVMHAMUKY, KBAHTOBYHO (DM3UKY U 3MIEMEHTbI aCTPO(M3NKN;

* (hopmMMpOBaHME YMEHWI MNPUMEHATb TEOPETUYECKMe 3HaHMs  ANd
0ObACHEHNA  (DM3MYECKUX SABNEHWA B MpUpoge W ANA  NPUHATUA
MPaKTUYEeCKNX PeLleHNn B NOBCEAHEBHOM XN3HU;



* OCBOEHME CMOCOOOB peLIeHNs pas/IMyHbIX 3af4a4y C SABHO 3afaHHOW
(hn3nyecko MOAenbto, 3afady, noApasyMeBaroLMX CaMOCTOATE/IbHOe
co3faHve (hM3nMYecKoin Mogenu, afekBaTHOM YCIOBUAM 3adauu;

* MOHUMaHMe (U3NYECKMX OCHOB W MPUHLMMOB [AENCTBUA TEXHUYECKNX
YCTPOWCTB M TEXHONOMMYECKMX MPOLIECCOB, UX BIMSIHWAS Ha OKPYXXKatoLLYyHO
Cpeay;

* OBNafieHNe MeTodaMn CaMOCTOATENIbHOro MNaHWPOBaHUA W MPOBeAEHUS
(PM3NYECKMX 3IKCMEPUMEHTOB, aHasmM3a U MHTepnpeTaumMm WHHopMaLmu,
ornpeenieHns LOCTOBEPHOCTU MOSTYYEHHOr 0 pe3y ibTara;

* CO3[aHvie YCNOBWIA O/ PasBUTUSA YMEHMWIN NPOEKTHO-UCCNe0BaTe/IbCKO,
TBOPYECKOW LeATeNIbHOCTH.

Ha wusyyeHve (u3nky (6a30Bblil YpOBeHb) Ha YPOBHE cpefHero o6Luero
obpaszoBaHua oTBoanUTCA 136 uvacoB: B 10 Knacce - 68 yacoB (2 yaca B Heflento), B
11 knacce - 68 yacoB (2 4aca B Hefiefto).

Mpegnaraemblit B nporpamme Mo (U3MKe MepeyeHb 1abopaTopHbIX U
NPaKTUYeCKUX paboT ABMSETCA PEKOMEHOBaHHbIM, YuWUTeSb [enaeT BblOOP
NpoBeAeHns 1abopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBULYAIbHbIX
0COBEHHOCTEN 0BYyUatoLLMXCA.



COOEP>XAHUWE OBYUEHNA
10 KTACC

Pa3sgen 1. dusnkKa v MeToAbl HAy4YHOro No3HaHus

du3nka - Hayka 0 npupoge. HayuHble MeTOAbl MO3HAHMA OKPY>KaIOLLEro
Mupa. Ponb 3KCrepruMeHTa 1 Teopui B NMpoLecce No3HaHUA NpUpoabl. SKCNepUMEHT
B (h13uKe.

MogenvmpoBaHue (U3NYECKUX SIBMIEHWIA WM NPOLIECCOB. HayuyHble rMNoTesbl.
dusmyeckme 3aKoHbl 1 Teopun. "paHULbl NPUMEHMMOCTM (DU3NYECKUX 3aKOHOB.
[MpUHLMN COOTBETCTBUS.

Ponb 1 Mecto m3nkn B (hOPMUPOBAHUN COBPEMEHHOW Hay4HON KapTWHbI
MUpa, B NPaKTUYECKOW AesTeNIbHOCTU NOAEN.

JeMoHCcTpayun

AHanoroeble M UMDPOBbIE MN3MEPUTENIbHLIE MPUOOPbLI, KOMMbIOTEPHbIE
JaTUUKN.

Pasgen 2. MexaHuka

Tema 1. KnHemaTuka

MexaHn4yeckoe [ABMKeHMe. OTHOCUTENIbHOCTb MEXaHMYEeCKOro ABMXKEeHUS.
Cunctema OTCYETA. TpaeKTopus.

MepemeLyeHne, CKOPOCTb (CPefHsAs CKOPOCTb, MIHOBEHHas CKOPOCTb) W
YCKOPEHME MaTepuasibHOM TOYKKM, WX MPOEKUMM Ha OCU CUCTEMbl KOOPAMHAT.
CnoxeHve nepemeLLeHNn N CIOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPAMOMMHENHOE [ABMXEHME. [ patimku
3aBMCUMOCTM  KOOPAMHAT, CKOPOCTM, YCKOPeHud, nyTn U NepemMeLeHns
MaTepuasibHON TOUKN OT BPEMEHN.

CB060HOE NafeHre. Y CKopeHne cBOGOAHOIO NaaeHus.

KpuBonuHenHoe aBmxeHune. [BKeHne MaTepraibHOM TOUKM N0 OKPY>XXHOCTH
C MOCTOSIHHOM NO MOZY/IK0 CKOPOCTbI. YTrNnoBas CKOPOCTb, SIMHENHAA CKOPOCTb.
Mepuof 1 yacToTa obpatleHns. LIeHTpoCcTpeMUTeNIbHOE YCKOPEHME.

TexHMYecKne YCTPOMCTBA WM MNPAKTUYECKOe TMPUMEHEHME: CNUaoMeTp,
[IBMXXEeHWe CHapAAoB, LenHble N peMEHHbIe nepeaayn.

JeMoHCTpayun

Mogfenb cucTembl OTCYETa, UNMKOCTPaLMA KUHEMATUUYECKUX XapaKTepucTuk
[IBVYKEHNS.

Mpeobpa3oBaHme ABUXKEHWNIA C MCMONb30BaHMEM MPOCTbIX MEXaHNU3MOB.

lNageHve Ten B BO3A4yXe U B paspeXkeHHOM MPOCTPaHCTBeE.

HabnogeHne ABMXEHWA Tena, OPOLUEHHOro Mof YrfomM K TFOPU3OHTY W
FOPU30HTA/TLHO.



I3mMepeHne YCKOpeHns CBOOOAHOrO nafeHus.

HanpasneHWe CKOpOCTY NMpU ABUXKEHUN MO OKPYXXHOCTMU.

YUYeHNYecKnin aKCnepumeHT, nabopaTopHble paboThbl

3yyeHne HepaBHOMEPHOrO [ABVKEHUS C Lefbl0 OnpefesieHns MrHOBEHHOM
CKOpOCTMW.

ccnepoBaHne COOTHOLLEHWUA MexXAy MyTaAMW, MPOMAEHHbIMK TesloM 3a
nocnefoBateNibHble paBHble MPOMEXYTKN BpPeMeHU Npu  PaBHOYCKOPEHHOM
ABWKEHUWN C Ha4YasIbHON CKOPOCTbIO, PaBHOI HY/HO.

3yueHve ABVKEeHWS LapuKa B BA3KOMN XULKOCTU.

3yyeHune ABWKeHNA Tena, 6POLLEHHOr0 ropu3oHTa/IbHO.

Tema 2. JuHamunka

MpuHUMN  oTHOocuTeNbHOCTM  Tanunes.  TepBbld  3aKOH  HblOTOHA.
HepunasibHble CUCTEMbI OTCYETA.

Macca tena. Cuna. MpuHUMn cynepnosvnumm cun. BTopoli 3akoH HbtoToHa ans
MaTepuasibHON TOUYKWN. TpeTuii 3aKoH HbloTOHa An1s MaTepuasibHbIX TOYEK.

3aKOH BCeMUpPHOro TAroTeHMs. Cuna TaKecTu. [lepBad  KoCMUYecKas
CKOpPOCTb.

Cwuna ynpyrocTtu. 3akoH IN'yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOs, CKOMbXeHud, kadeHns). Cruna TpeHns. Cyxoe
TpeHue. Cuna TPeHNUA CKONBbXEHUA U cuia TPeHUs nokos. KosdpuuneHT TpeHus.
Cuna conpoTMBEHUA NPU ABMXXEHUW TeNa B XXUAKOCTU WA rase.

MocTynatensHOe 1 BpalLaTesibHoe ABMKEHMe abCOMOTHO TBEPAOIO Tesa.

MOMEHT cu/ibl OTHOCWUTE/IbHO OCK BpalleHusa. [1neyo cunbl.  Ycnosus
paBHOBeCKA TBEPAOIo Tena.

TexHNYeckne YCTPOMCTBA M MNPAKTUYECKOe MPUMEHEHME: MOALIMMHUKN,
[IBVXKEHWE UCKYCCTBEHHbIX CMYTHUKOB.

[eMoHCcTpayun

FBneHne nHepuun.

CpaBHeHWe Macc B3aUMOAECTBYOLLMX Ter.

BTopoit 3akoH HbloTOHa.

3mepeHune cun.

CnoxeHue cun.

3aBUCMMOCTb CUMbI YNPYTrocTy OT AedhopmaLimn.

HeBecomocTb. Bec Tena npn yCKOPEHHOM MOALEME N NMafEHUMN.

CpaBHeHMe CUN TPEHUSA NMOKOA, KaYeHNS U CKOJIbXKEHNS.

YcnoBus paBHOBecus TBEPAOro Tena. Buabl paBHOBECUS.

YUYeHNYecKnin aKCnepumeHT, nabopaTopHble paboThbl

3yyeHmne ABMKeHNSA BpycKa Mo HaKNOHHOW NI0CKOCTM.



iccnepoBaHne 3aBUCUMOCTW CUM YNPYrocTW, BO3HUKAOLWUX B MPYXUHE U
pe3HOBOM 00pasLie, OT 1X Aethopmauu.

ccnepoBaHue  yCnoBWA  paBHOBECUA TBEPLOrO Tena, MMEKLLEro 0cCb
BpaLLeHns.

Tema 3. 3aKOHbI COXpPaHEHNA e MeXaHUKe

MnynbCc MaTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeK.
MnynbC cunbl U U3MEHEeHWe WMMNynbca Tena. 3aKOH COXpPaHeHUA UMIMY/bCa.
PeakTnBHOE [ABUKEHME.

PaboTa cunbl. MOLWHOCTb CUfbl.

KnHeTnuyeckass 3Heprus marepuasibHOM TOYKW. Teopema 06 W3MEHeHUM
KWHETNYECKOWN 3HEPruM.

[MoTeHUnanbHasA 3Heprus. [MoTeHUnanbHasA 3Heprus ynpyro
AeOpMUPOBaHHON NPYXXUHbI. MoTeHUMabHas 3Heprus Tena B6M3n NoOBEPXHOCTH
3eMnu.

[NoTeHunanbHbIe 7 HenoTeHUWanbHble  CUSbL. Cesizb  paboThbl
HENOTEHUMNANbHbLIX CU C U3MEHEHNEM MEXaHWYECKOW 3HEPr MmN CUCTEMbI TeN. 3aKOoH
COXpaHEHNA MeXaHUYECKOW 3HePruu.

Ynpyrue n Heynpyrue cTo/IKHOBEHUS.

TexHNYecKne YCTPOCTBA U MPaKTUYECKOoe NPUMEHEHWe: BOAOMET, KOMEp,
MPY>XUHHBIA MUCTONET, ABVKEHME PakeT.

JeMoHCcTpayun

3aKOH CoxpaHeHusa NMnysbea.

PeakTnBHOE [ABUKEHME.

Mepexof NOTEHUMaNbHON 3HEPTMN B KUHETUYECKYIO U 06paTHO.

YUYeHNYecKnin aKCnepumeHT, nabopaTopHble paboThbl

3yyeHne abCONOTHO Heynpyroro ygapa C MoMOLIb0 [BYX O4WMHAKOBbIX
HUTAHBIX MasTHNKOB.

WccnepoBaHue cBA3WM paboTbl CUMbl C U3MEHEHMEM MeXaHUYeCKOW 3Hepruu
Tesla Ha NPUMepPe PacTAXKEHUA Pe3MHOBOI0 XryTa.

Pasgen 3. MonekynsapHasa usnka n TepmogmnHaMmmka

Tema 1. OCHOBbI MONEKYNSAPHO-KNHE T UYECKON TEeopum

OCHOBHbIE MOJIOKEHNA MONEKYNAPHO-KUHETUYECKOW TEOPUN U KX OMbITHOE
obocHoBaHVe. bpoyHOBCKOe [ABWdKeHWe. [Ounddysuna. Xapaktep ABVKEHUA 1
B3aMMOAENCTBUA YacTuy, BellecTBa. Mofenn CTPOEHUS ras30B, >KUAKOCTER 1
TBEPALIX Ten N 00bACHEHNE CBOMCTB BeLLECTBa Ha OCHOBE 3TUX Mogeneil. Macca v
pasmepbl Monekyn. Konnyectso BellecTsa. I'locTosHHaa ABoragpo.

TennoBoe paBHoBecue. Temnepatypa W eé€ n3mepeHue. LLkana Temnepartyp
Llenscus.



Mogens  upeanbHoro rasa.  OCHOBHOE  ypaBHEHME  MOMEKYNApHO-
KWHETMYECKON Teopun unpeasbHOro rasa. A6CONIOTHaA TemrnepaTypa Kak mepa
CpefHein KUHETUYECKOW 3HEepruM TEeMnjoBOro [ABMXKeHMs 4dacTuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma3oBble 3aKOHbI. YpaBHeHVe MeHzeneeBa-KnanenpoHa.
3akoH [fanbToHa. K3onpouecchl B naealbHOM rase € NMoCTOAHHbLIM KO/MYeCTBOM
BewlecTea. [padmyeckoe npefcTaB/eHWe W30MPOLECCOB: M30TepMa, K30X0pa,
n3obapa.

TexHNYeckne YCTPOCTBA W MPaKTUYECKOe MpPUMEHEHMe: TepMOMETP,
GapomeTp.

[eMoHCcTpayun

OnbITbl, [OKa3blBatOLLMe AUCKPETHOe CTPOeHWe BeLlecTsa, (oTorpagpun
MOJIEKY/T OPraHUYeCKUX COeAMHEHMWIA.

OnbITbl N0 ANAY3UN XKNAKOCTEN U rasos.

Mogenb 6pOYyHOBCKOI0 ABVXKEHUS.

Mogenb onbiTa LLTepHa.

OnbIThI, [0Ka3blBaloLLme CYLL,eCTBOBaHMe MEXXMOIEKYNAPHOTO
B3aVMO/ENCTBMS.

Mogenb, UNNCTpUpYoLWasa NpUPoAY LaB/eHUs ra3a Ha CTEHKM cocyaa.

OnbITbl, WNMOCTPUPYIOLLME YpaBHEHWE COCTOAHUA WAea/IbHOro  rasa,
M30MPOLIECChI.

YUYeHNYecKnin aKCnepumeHT, nabopaTopHble paboTbl

OnpefeneHve maccbl BO3fyXa B KNacCHOW KOMHaTe Ha OCHOBe W3MepeHui
06bEMa KOMHaTbI, faBNneHus 1 TeMnepaTypbl BO34yXa B Hell.

iccnepoBaHne 3aBUCMMOCTI MEXAY MapaMeTpamm COCTOAHUA PaspeXkeHHOro
rasa.

Tema 2. OCHOBbI TepMOAVHAMUKN

TepMognHaMmyeckas cuctema. BHYTpeHHAA 3Heprus TepMOLMHAMUYECKOM
CUCTEMbI 1 CNOCOObI €& n3mMeHeHNs. KonmyecTBo TennoTbl U paboTa. BHYTpPeHHSAS
3Heprns  OAHOATOMHOIO  WAeaNbHOro  rasa. Bugbl  Tennonepepauu:
TENMONMPOBOAHOCTb, KOHBEKUMA, U3NTyYeHWe. YaenbHaa TenjoéMKOCTb BeLLecTBa.
KonunyecTBo TennoTbl Npu Tensionepegaye.

MoHATMe 06 apmabaTHOM npouecce. [lepBblid  3aKOH TePMOAUHAMUKMN,
[MpuMeHeHWe NepBOro 3aKOHa TepMOAMHAMUKKW K m3onpoueccam. [paduueckas
NHTEppeTauns paboTbl rasa.

BTopoit 3aKOH TepmMoanHaMUKKN. HeobpaTMOCTb MPOLECCOB B NMPUPOSE.

Tennosble  MawwHbl.  [MpUHUMNBLI  OEACTBMA  TEMIOBbIX  MaLLWH.
MpeobpazoBaHNA 3HEPruM B TEMMOBbIX MawmHax. KoadduumeHT nonesHoro
[eACTBMSA TennoBoi MawuHbl. LiMkn KapHO ¥ ero Kosa(h(uuMeHT Mose3HOro
[eCTBUNA. DKOOrMYeckme npobnemMbl TENIOIHEPTETUKMN.



TexHMYeCcKne YCTPOMCTBA W MpPaKTUYECKOoe MPUMEHEHWEe:  ABUraTesb
BHYTPEHHEr0 CropaHns, ObITOBON X0NOANNbHUK, KOHANLMOHED.

JeMoHCcTpayun

I3MeHeHe BHYTPEHHEN 3HEpPrMn Tena npu CcoBepLueHUn paboTbl: BbINET
NPo6bKn M3 OYyTbINKWM NOJ AEWCTBMEM CXATOro BO34yXa, HarpeBaHue suvpa B
naTyHHOW Tpy6Ke nyTém TpeHus (BUAEOAEMOHCTpaLMS).

13mMeHeHVe BHYTPEHHER 3Heprum (TemnepaTypbl) Tena npu Tennonepeiade.

OnbIT NO aanabaTHOMY pacLLUMPeHUIO BO3ayXa (OMbIT C BO3AYLUHbIM OrHUBOM).

Mogenv napoBoi TypouHbI, ABUraTenst BHYTPEHHEro CropaHus, peakTUBHOIO
[BuraTens.

YUeHNYECKNin IKCnepuMeHT, nabopaTopHble paboThl

13mepeHmne yaensHOM Ten10EMKOCTN.

Tema 3. ArperaTHble COCTOAHMA BelllecTBa. PasoBble Nepexoibl

[Mapoobpa3oBaHMe N KOHAeHcauus. VicnapeHne v KuneHue. ABGCONKOTHas ©
OTHOCWUTENbHAsA BNaXHOCTb BO3AyXa. HacbIWeHHbIN nap. YaenbHas TensoTa
Napoobpa3oBaHns. 3aBUCMMOCTb TEMMEPATYPbl KAMEHUS OT AaB/IEHNS.

Teéppaoe Teno. Kpuctannnyeckne n aMopgHble Tena. AHU30TPOMNUS CBOWCTB
KpuctannoB. XXugkme Kpuctannbl. CoBpeMeHHble MaTepuanbl. [1naBneHve wu
KpucTannmsauus. Y aenbHas tennota nnaeneHns. Cybnmvaums.

YpaBHeHe TennoBoro 6anaHca.

TexHU4YecKne YCTPOWCTBA W MPAKTUYECKOE MNPUMEHEHME: TUTPOMETP U
NCUXPOMETP, KaSIOPUMETP, TEXHOMNOIMM NOSTYYEeHUA COBPEMEHHbIX MaTepuanos, B
TOM Yunc/le HaHOMaTepunanoB, N HAHOTEXHOIOM U,

JeMoHCcTpayun

CBOICTBA HaCbILLEHHbIX MapoB.

KuneHue npu NOHMXXEHHOM [JaB/EHUN.

Cnocobbl U3MePEHNS BaXKHOCTMW.

Hab6ntoaeHve HarpeBaHusi U NiaBNeHNs KPUCTaIMYeCKOro BeLEeCTBa.

JeMoHCTpaunsa KpucTansios.

YUeHNYeCKnin aKCnepuMeHT, nabopaTopHble paboThl

13mepeHne OTHOCUTENbHOW BIaXXHOCTU BO3AyXa.

Paspgen 4. 9nekTpognHaMmmka

Tema 1. SneKTpocTaTUKa

AneKTpusaums Ten. INeKTPUYeCcKniA 3apad. [Ba Buaa afeKTpuUecKmX 3apsos.
[MpOBOAHVKK,  OMINEKTPUKUM U NONYNPOBOAHUKW.  3aKOH  COXpaHeHus
3NIEKTPUYECKOro 3apsza.

B3anmopgencTeue 3apagoB. 3akKoH KynoHa. ToYeuyHbI 3/1EKTPUYECKMIA 3apsa.
JnekTpuyeckoe none. HanpsKEHHOCTL  3nekTpuyeckoro nond. lMpuHUMN



Cynepnos3vuun 3NeKTPUYecKuX nosieid. JIMHUM HanpsHKEHHOCTU 3/1EKTPUYECKOro
nons.

PaboTa cun aneKTpocTaTuyeckoro nons. MoteHuman. PasHOCTb MOTEHLMAMOB.
[NpOBOAHMKM U [M3NEKTPUKN B 3MIEKTPOCTATMUYECKOM Mone. [uanekTpuyeckas
NMPOHULAEMOCTb.

DNEeKTPOEMKOCTb. KoHAeHcaTop. 2MEKTPOEMKOCTb MIOCKOr0 KOHAEeHcaTopa.
JHeprua 3apsPKeHHOro KoHAeHcartopa.

TexHNYeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1eKTPOCKOM,
3NIEKTPOMETP,  3MEeKTPOCTaTMyecKas 3aliuTa, 3a3eM/ieHWe  3/1eKTPOnpMoopoB,
KOHAEHCaTop, KONUPOBa/ibHbINA annapar, CTPYWHbIA NPUHTEP.

JeMoHCTpayun

YCTPOMCTBO U NPUHLMN AEACTBUA 3/IEKTPOMETpA.

B3anmopencTBMe HasNeKTPU30BaHHbIX Tefl.

SNeKTPUYECKoe Nnose 3apsXKeHHbIX TeN.

[poBOAHMKM B 3N1eKTPOCTaTNUYECKOM MOJE.

AneKTpocTaTnyeckas sauTa.

LN3aneKTpuKn B 3NEKTPOCTATUYECKOM TOJE.

3aBMCUMOCTb  3/IEKTPOEMKOCTWU  MJIOCKONO KOHAeHcaTtopa OT njowaau
MNAaCTUH, PacCTOAHUSA MEXAY HUMWN U AN3NEKTPUYECKO MPOHULIAEMOCTW.

JHeprus 3apsPKeHHOro KoHAeHcartopa.

YUYeHNYecKnin aKCnepumeHT, nabopaTopHble paboThbl

AI3mepeHne 3aneKTPOEMKOCTM KOHZEHcaTopa.

Tema 2. NOCTOAHHbBIN 31EKTPUYECKUA TOK. TOKM epasnMyHbIX cpefax

ANEKTPUYECKNA TOK. YCNOBUSA CYLLECTBOBaHMSA 3/IEKTPUYECKOr0 TOKa.
NCTOUYHMKM TOoKa. Cuna ToKa. MOCTOSAHHBIN TOK.

HanpsxeHne. 3akoH OMa 4719 yyacTKa Lenwu.

ONeKTpUYecKoe COMPOTMBNEHNE. Y[eNnbHOe COMNpPOTUB/IEHNE BeLLeCTBa.
lNocnepoBartensHoe, NapannesibHoe, CMeLLaHHOe CoeaNHEHME NPOBOAHNKOB.

PaboTta anekTpuyeckoro Toka. 3akoH [phkoyna-fleHua.  MOLLHOCTb
3NEeKTPNYECKOro TOKa.

JNeKTPOoABMXKYLLAA cuna U BHYTPeHHee COMPOTUB/IEHNE WCTOYHMKa TOKa.
3akoH OMa N5 NOMHOM (3aMKHYTOI) 3N1eKTPUYECKon Lenun. KopoTkoe 3amblkaHue.

ONeKTpoHHad  NpPOBOAMMOCTL  TBEPALIX  METasINoB. 3aB1CUMOCTb
COMPOTUBEHNA METa/INOB OT TeMnepaTypbl. CBepXNPOBOAMMOCTb.

ANEeKTPUYECKNiA TOK B BakyyMe. CBOICTBA 3/1EKTPOHHbIX MYy4KOB.

[NonynpoBogHUKN. CobcTBeHHan 7 nprMecHas NpPOBOAUMOCTb
nosynpoBoAHMKOB. CBOICTBa p-n-nepexoga. MonynpoBogHNKOBbIE MPUGOPI.

JNeKTpUYeCKUiA  TOK B pacTBopax W  pacnsaBax  3/eKTPO/IUTOB.
SNeKTPONIMTHYECKasa agnccoumanms. IneKTposms.



AneKTpuyecknii TOK B rasax. CamoCTOATE/IbHbI N HECaMOCTOSATE/bHbIN
paspsag. Monuusa. MNnasma.

TexHN4Yeckne YCTPONCTBA M MPAKTUYECKOe MPUMEHEHME: amrepmeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKW TOKa, 3MeKTpoHarpeBaTe/ibHble Mprobopbl,
3/1eKTPOOCBETUTESIbHbIE MPUOOPLI, TEPMOMETP CONPOTUBIEHNS, BaKyYMHbIA An0[,
TEepPMUCTOPbI U POTOPE3NCTOPLI, NOYNPOBOLHNKOBLIN AWOL, ra/lbBaHUKA.

JeMoHCcTpayun

i3mMepeHre CUsibl TOKA U HanpsXKeHWs.

3aBMCMMOCTb COMPOTUBNEHUS LWINHAPUYECKMX MPOBOLHWKOB OT A/INHbI,
naowWaam nonepeyHoro ceveHns 1 Matepuana.

CMeLLaHHOe CoefiMHEeHVEe NPOBOAHVKOB.

Mpsamoe wu3MepeHWe 3NEKTPOABWKYLLEN cuibl.  KOpOTKoe —3amblKaHue
ra/lbBaHNYECKOr0 3/IEMEHTA U OLIEHKa BHYTPEHHEr0 COMPOTUBIEHUS.

3aBMCMMOCTb CONPOTUB/IEHNS METa/INIOB OT TEMMEPATYPbI.

MpoBOAMMOCTb 3/1EKTPO/IUTOB.

AcKpoBOIA pa3psag v NPoBOAMMOCTbL BO3AyXa.

O[HOCTOPOHHSS NPOBOAMMOCTb AMOa.

YUeHNYecKuii 3KCNepUMEHT, nabopaTOopHbIe paboThbl

13yyeHne CMeLLaHHOro CoeiMHEHNS Pe3NCTOPOB.

3mepeHre 3neKTPOABMKYLLEN CU/Ibl UCTOYHMKA TOKa U ero BHYTPEHHEro
COMNPOTMBIIEHNS.

HabnroaeHve anekTponnsa.

MexxnpeaMeTHbIE CBS3U

N3yyeHne Kypca msnkn 6a3oBoro ypoBHs B 10 Knacce OCYLLECTBAETCH C
YYETOM COfep>KaTeNbHbIX MEXMNPeAMETHbIX CBA3E C KypcamMu MaTeMaThKK,
B1onorum, XMmnmn, reorpaum 1 TeEXHONOr K.

Me>KnpeagMeTHble MOHATUSA, CBA3aHHble C U3YYeHWEM METOLO0B Hay4HOro
MO3HaHUA: ABMIEHWE, HAy4HbIA (PaKT, runotesa, PU3MYeckas BeNUMHA, 3aKOH,
Teopus, HabNIOAEHWNE, IKCMEPUMEHT, MOAENMPOBaHNE, MOE/b, U3MEPEHME.

MaTeMaTuka: peLeHne CUCTEMbl YPaBHEHWA, NMHENHas (YHKUUS,
napabona, rvnepbona, Nx rpankKn U CBOWCTBA, TPUrOHOMETPUYECKME (DYHKLNWL
CUHYC, KOCUHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI U VX MPOEKLMN HA OCM KOOPAWHAT, C/IOXEHWe BEKTOPOB.

Buonorus: mexaHM4YeCcKoe [BMXKEHME B XXMBOW npupoge, Anddysns, ocmoc,
Tenn000MeH XMBbIX OpraHu3MoB (BuAbl Tensonepefayn, TENJ0BOE paBHOBECUE),
ANEKTPUYECKIE ABEHNS B XXMBOW MPUPOSE.

XumMunsa: ANCKPETHOe CTPOEHNE BELLECTBa, CTPOEHME aTOMOB U MOJEKY/, MOJb
BELL,eCTBa, MOJIpHas Macca, TeMn/oBble CBOMCTBA TBEPAbIX TeS, XXUAKOCTEN W rasos,



3NEeKTPUYECKNe  CBOWCTBA  METa//IOB,  3NEKTPONMUTUYecKas  Auccoumaums,
ranbBaHMKa.

Ceorpadusi: BNaXXKHOCTb BO3AyXa, BETPbl, GapOMETP, TEPMOMETP.

TexHonorus: npeo6pasoBaHNe ABVXXEHWIA C UCMOMb30BAHMEM MeXaHW3MOB,
YUET TPEHUS| B TEXHWUKE, MOALIWMHMKYK, WCMONb30BaHMe 3aKOHa COXPaHeHWs
MMyNbca B TEXHWKE (pakeTa, BOAOMET W Apyrue), ABUraTeNb BHYTPEHHErO
cropaHus, naposast TypouHa, GbITOBOI XONOAWUNbHUK, KOHAULMOHEpP, TEXHONOMK
MOMyYeHMs] COBPEMEHHbIX MaTepuanoB, B TOM YMCNe HaHOMaTepuanoB, WU
HAHOTEXHOMOT MK, 3NEKTPOCTaTUYecKast 3alliMTa, 3a3eMNeHMe 3MeKTPonprueopoB,
KCEpPOKC, CTPYHBbIA NpUHTEP, 3NeKTPOHarpeBaTe/lbHbIe npueopbI,
3M1EKTPOOCBETUTE/bHbIE MPUOOPBI, Fa/lbBaHMKA.

11 KJTACC

Pasgen 4. nekTpognHaMmmka

Tema 3. MarHMTHOe none. NeKTPOMarHUTHaa NHAYKLNSA

[MoCTOAHHbIE MarHWUTLI. B3anmoaencTeme NOCTOAHHLIX MarHUTOB. MarHuTHoe
none. BeKTop MarHUTHOW MHAYKUMA. TTPUHLMN CYNepno3nummn MarHUTHbIX NOJeN.
JINHUN  MarHUTHON WHAYKUMK. KapTuHa NIMHUA MarHUTHOW WHAOYKUMW MoNs
NMOCTOAHHbLIX MarHNTOB.

MarHuTHoe nMofie MNPOBOAHMKA C TOKOM. KapTvHa /MHUIA  MHAYKUUK
MarHUTHOro nons [A/MHHOIO MNPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLEBOro
MPOBOAHMKA, KaTyLLKX C TOKOM. OnbIT dpcTefa. B3ammoencTeme npoBOAHNUKOB C
TOKOM.

Cuna Amnepa, eé MoZy/b W Hanpas/eHue.

Cuna JlopeHua, eé mofynb 1 HanpaeneHune. OBUKeHME 3apsHKEHHON YacTuULbl
B OJHOPOAHOM MarHUTHOM nose. PaboTta cunbl JTopeHua.

ABNeHNe 3MEKTPOMarHUTHOM MHOYKUMKW. T1OTOK BEKTOpa MarHUTHOM
NHAYKUMW.  DNeKTPOABMKYLLAA Cuna WHAYKUMKW. 3aKOH  3/IEKTPOMAarHUTHOWM
NHOYKUMn Papages.

BuxpeBoe 3/eKTpnYeckoe Mone. ONeKTPOABMKYLLAA Ccula WHAYKUUK B
NPOBOAHNKE, ABMXXYLLEMCA NoCTynaTe/lbHO B 04HOPOAHOM MarHUTHOM Mofie.

NpaBuno JSleHua.

NHOYKTMBHOCTL.  FABNeHWe  caMOUHAYKUMW.  DNEeKTPOABMKYLIAA  cua
CaMONHAYKLNN.

DHEepPrns MarHUTHOIO NOMA KaTyLIKK C TOKOM.

DNeKTpoMarHMTHoe rnore.

TexHMYecKne YCTPOWMCTBA W MNPAKTUYECKOe MPUMEHEHME: MOCTOAHHbIE
MarHuTbl, 3NEKTPOMArHUTbl, 3NeKTPOABUraTeNlb, YCKOPUTENN 3/1EMEHTaPHbIX
YyacTuu, MHAYKLUMOHHAA neuyb.



[eMoHCcTpayun

OnbIT 9pcTea.

OTK/NOHEHWE 31EKTPOHHOI0 NyYKa MarHUTHLIM MOMEM.

JINHUM MHAYKLMWN MAarHWUTHOTO NONA.

B3avmMogeiicTBue 4BYX MPOBOAHNKOB C TOKOM.

Cunna Amnepa.

[eictBre cunbl JTopeHua Ha MOHbI 3IEKTPONNTA.

FBneHVe 3NeKTPOMArHUTHON MHOYKLMUW.

NpaBwnno JSleHua.

3aBMCUMOCTb 3/1EKTPOABMKYLLEIA CUMbI UHAYKUMM OT CKOPOCTU M3MEHEHUS
MarHUTHOro NnoToKa.

#1BNeHne camouHAYKUNN.

Y4YeHNYecKnin aKCnepumeHT, nabopaTopHble paboThbl

A3yyeHne MarHUTHOro Nosisl KaTyLUK/ C TOKOM.

ccnepoBaHue fenCTBUA MOCTOAHHOIO MarH1Ta Ha paMKy € TOKOM.

ccnepoBaHue ABIEHNA 3/1IEKTPOMArHUTHOM MHAYKUMK,

Pasgen 5. KonebaHnsa v BO/HbI

Tema 1. MexaHnuyecKune 1 31eKTPOMarHUTHble KoniebaHus

KonebatenbHasd  cuctema.  CBOOOAHblE  MeXaHU4YecKMe  KosebaHus.
FapmMOHMYeckne KonebaHus. Mepuog, 4vactoTa, amMnauTyga M hasa KoneGaHWid.
MPY>XMHHBIA MadATHUK. MarteMaTUYecKUin MasTHUK. YpaBHeHVE FapMOHUYECKMX
KonebaHwii. MNpeBpaLleHye sHeprum nNpu rapMoHNYECKNX KosiebaHmsx.

Kone6atenbHblil KOHTYp. CBO6GOAHblE 3MEKTPOMArHUTHbIE KonebaHus B
naeanbHOM  KOMiebaTe/lbHOM KOHTYpe. AHaNorma MeXay MexaHWYeCKUMU 1
3NIeKTPOMarHUTHbIMK  KonebaHuaMu. @dopmyna ToMCOHa. 3akOH COXpaHeHus
3HEPrun B MaealbHOM KOsiebaTe/lbHOM KOHTYPe.

MpencTaBneHne 0 3aTyxaroWwmxX KonebaHusX. BbIHY)XXAEeHHbIE MeXaHUYecKme
KonebaHusi. Pe3oHaHC. BbIHY>XeHHbIe 3/1eKTPOMarHUTHbIE KOsiebaHus.

[MepeMeHHbIn  TOK. CUHYyCOMAaNbHbIA MepPeMeHHbId  TOK.  MOLLHOCTb
MEePeMEHHOro TOKa. AMMNAUTYAHOE W [EeNCTBYIOLLEe 3HayeHWe CWbl TOKa W
HanpsXXeHus.

TpaHcgopmaTop. Mpon3BoACTBO, Nepefadva M NOTPebeHNe 31EKTPUYECKON
3HEprnm. JKONOrMYecKue PUCKM MpY MPOM3BOACTBE 3eKTposHeprum. KynbTypa
MCNO/Mb30BaHNA 3/1EKTPOIHEPT M B NOBCEAHEBHON YKN3HW.

TexHNYecKne YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHWE: 3/IEKTPUYECKINN
3BOHOK, FeHepaTop NnepemMeHHOro ToKa, IMHUW 3M1eKTponepesay.

JeMoHCTpayun

WccnepoBaHne napameTpoB  KosiebaTesibHOM CUCTEMbl  (MPYXXUHHBIA - UK
MaTemMaTUyYeCKniA MasTHUK).



HabnoaeHne 3aTyxarowmx KonebaHuia.

ccnepoBaHne CBOMCTB BbIHY)KAEHHbIX KONle6aHuiA.

HabntoaeHve pe3oHaHca.

CB0OOHbIE 3/1IEKTPOMArHUTHbIE KolebaHus.

OcumnnorpaMmbl (3aBUCUMOCTU CUJIbl TOKA W HaNPSXXeHWs OT BPEMeHM) ANns
3N1EKTPOMarHUTHbIX KonebaHu.

Pe3oHaHC npu nocnefoBaTe/lbHOM — COEAMHEHUW  Pe3NCTopa, KaTyLLUKW
WHAYKTMBHOCTM N KOHAEHcaTopa.

Mogenb MMHUK 3NeKTponepesaYun.

YueHUYeCKUin aKcneprMeHT, nabopaTopHble paboTbl

ccnepgoBaHue 3aBUCMMOCTU Nepuofa MasbiX KosebaHuid rpysa Ha HUTK OT
[JIMHBI HUTW 1 MaccChbl rpy3a.

ccnepoBaHue nepeMeHHOro TOKa B Lienu 13 nocnefoBaTe/ibHO COeANHEHHbIX
KOHZEeHcaTopa, KaTyLKu 1 pe3ncTopa.

Tema 2. MexaHn4ecKune 1 31eKTPOMarHUTHbIE BOSHbI

MexaHu4yeckre BOJSIHbI, YCNOBMS pacnpoctpaHeHus. [epuog. CKOpoOCTb
pacrnpoCcTpaHeHUss W [A/MHA BOMHbL.  [lonepeyHble ¥ MPOAOSIbHbIE  BOJHBI.
NHTephepeHLMA 1 andpakLma MexaHUYecKnxX BOJH.

3BYK. CKOpOCTb 3BYKa. (POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3BYyKa.

ANeKTPOMAarHUTHbIe BOJHbI. Y C/IOBUA U3/yUYeHUS 3N1EKTPOMArHUTHBLIX BOJH.
B3anmHas opvieHTauus BekTopoB E, B, V B anekTpomarHuTHoi BosiHe. CBOWCTBA
3NIEKTPOMArHUTHbIX BOJIH: OTPaXKeHue, MpenoM/eHne, nonspusaums, augpakuyms,
nHTepepeHuma. CKOpOCTb 3M1IEKTPOMArHUTHBIX BOJH.

LLIkana 3neKTpoOMarHUTHbIX BOJH. MpUMeHeHMe 31eKTPOMarHUTHbIX BOJSIH B
TEXHUKE N ObITy.

[MpUHLMNbI PagNOCBA3N U TeNeBUaeHVs. Paguonokayms.

AneKTpoMarHMTHOe 3arpsisHeHne OKpYXKatoLLel cpespl.

TexHNYecKne YCTPONCTBA W MNPAKTMYECKOe MNPUMEHEHME: MY3blKa/lbHble
WHCTPYMEHTbI, YNbTpa3ByKoBas AMarHOCTUKA B TEXHUKE W MeAuuuHe, pajap,
pagnonpuémMHKK, TeNeBMn30p, aHTeHHa, TeniethoH, CBY-neub.

[eMoHCcTpayun

O6pasoBaHue 1 pacnpocTpaHeHne NnonepeyHbIX U NPOAO/bHBLIX BOJH.

Konebntoweecs Tesio Kak UCTOYHUK 3BYKa.

HabntogeHvie 0TpaXXeHUs 1 NPeNoMIEHNS MeXaHNYECKMX BOJTH.

HabntogeHvie nHTepgepeHumnn 1 AnMpakuum MexaHM4YeCcKmx BOJTH.

3BYKOBOI pe30HaHC.

HabntogeHre CBA3WM TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMMUTY[OoN U
4acTOTOM KosiebaHWi.



ccnefoBaHue CBOWCTB 3/1EKTPOMarHUTHBIX BOSIH: OTPaXXEHWeE, MPenomIeHue,
nonapusaums, guppakumsa, MHTephepeHLms.

Tema 3. OnTUKa

eomeTpuyeckasd ontuka. [IpAMONMHENHOe pacnpocTpaHeHWe CBeTa B
0AHOpPOAHOW cpeae. Jlyy ceeTa. TOYEUHbIA UCTOYHUK CBETA.

OTpaxeHne cBeTa. 3aKOHbl OTpaXXeHus cBeTa. MOCTpoeHWe M306paXkeHUn B
M/IOCKOM 3epKasie.

[MpenomneHne ceeta. 3aKOHbl MPesioMIeHns ceeTa. ABCOMOTHbLIA NoKasaTesb
npenomneHus. [lonHOe BHYTpPeHHee OTpaxeHue. [lpeaenbHblil yron MoHoro
BHYTPEHHEr 0 OTPaXKeHus.

Ancnepcus ceeta. CNoxHbI coctas 6enoro ceeta. LiBeT.

CobuparoLLme 1 paccensaroLLme NMMH3bl. TOHKasA NnH3a. POKYyCHOE pacCcTosHMe
M ONTUYECKas Cuia TOHKON NMH3bI. MOCTPoeHUe M306paXKeHWIn B COOMPpatOLLMX U
paccemBaroLLMX NMH3ax. PopMyna TOHKOW /IMH3bI. YBeNMYeHNe, AaBaeMoe SINH30M.

Mpefenbl NPUMEHMMOCTU reOMETPUYECKOI OMTUKN.

BonHoBasa onTtuka. WVIHTepgepeHums cBeTa. KoOrepeHTHble WCTOYHUKM.
Ycnosus HabnogeHUs MakCMMYMOB W MWHUMYMOB B WUHTEpP(epeHLMOHHOM
KapTVHe OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHMKOB.

Andpakuma ceeta. OugpakumoHHas pelléTtka. Ycnosue HabnogeHns
rNaBHbIX  MakCMMyMOB MpW  najeHUm  MOHOXPOMATMYECKOro CBeTa Ha
ANPaKLNOHHYIO PELLETKY.

Nonapunsauunsa ceeTa.

TexHNYecKne YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHME: OuYKW, Nyna,
(poToannapar, MPOEKUMOHHbIA annapar, MWKPOCKOM, TesIleCKor, BOJIOKOHHasA
ONTUKA, ANPPaKLNOHHAA peLLBTKa, NoIApons.

JeMoHCcTpayun

MpAMONIMHEHOE PacnpoCTpaHeHe, OTpPaXKeHWe W MpenoMIeHne CBeTa.
OnTnyeckme nprobopbl.

lNonHoe BHyTpeHHee oTpaxeHne. Mojenb cBeToBOAA.

ccneaoBaHWe CBOMCTB M306PaXXEHMI B TMH3AX.

Mogzenn MMKpockona, Tesieckona.

HabnoaeHne nHTepepeHLnn ceeTa.

Hab6ntoaeHve andpakunm ceeTa.

HabntogeHve gncnepcmm ceeTa.

[NonyyeHne cnekTpa ¢ NOMOLLLI MPU3MbI.

[Mony4yeHne cnekTpa ¢ NOMOLLbIO AUMPPAKLMOHHON PELLETKN.

HabnoaeHne nonapmusauun ceera.

YUYeHNYecKnin aKCnepumeHT, nabopaTopHble paboThbl

A3mepeHne nokasaTens npesioMIeHnsa CTekna.



ccnepoBaHne CBOMCTB M3006PaXKEHWNIA B IMH3AX.
HabnoaeHne ancnepcun ceeTa.

Pa3gen 6. OCHOBbI creynasibHON TeEOPUU OTHOCUTENILHOCTMU

["paHnLbl MPUMEHNMOCTU KNaCCUYECKON MexaHMKW. ocTynaTbl creumanbHom
TEOpUM OTHOCUTE/IbHOCTW: MHBApPUaHTHOCTb MOAY/NS CKOPOCTWU CBETa B BaKyyMe,
MPUHLMN OTHOCUTENIbHOCTN SNHLUTENHA.

OTHOCUTENbHOCTb OJHOBPEMEHHOCTW. 3aMef/IeHNne BPEMEHM N COKpaLLeHMe
A/IHBI.

SHePrus 1 UMNynbC PeNSTUBMUCTCKON YaCTULbI.

CBs3b MaCCbl C 3HEPruein N MMMNynbCOM PeNsTUBMCTCKOM YacTuLbl. DHEprus
MOKOS1.

Pasgen 7. KBaHToBasa humsmka

Tema 1. OneMeHTbl KBaHTOBOW ONTUKK

®oT1oHbI. Popmyna MNnaHKa CBA3N 3HepPrumM POTOHA C ero YacToTON. dHeprus
N UMNYNbC (POTOHA.

OTKpbITUE N uccnegoBaHue otoaddekTta. OnbiThl A. . CTtonetosa. 3aKOHbI
(hoTo3hhekTa. YpaBHEHMe IiMHLITeHA Ans QoToaddekTa. «KpacHas rpaHuLa»
(hoToadhpekTa.

[asneHve ceeta. OnbIThl . H. Jlebepesa.

XUMnyeckoe [enCcTBue CBeTa.

TexHUYeckne YCTPOMCTBA W MNPAKTUYECKOE MPUMEHEHME: (HOTO3/EMEHT,
(hoTofaTUMK, CONHeYHas baTapes, CBETOAMOA,

JeMoHCcTpayun

POoT03(h(HeKT Ha YCTaHOBKE C LIMHKOBOW MNaCTUHOM.

ccnegoBaHMe 3aKOHOB BHeELLIHErO (hOoTo3qiheKTa.

CeeTtoguoa,

ConHeyHas 6Gatapes.

Tema 2. CTpoeHMe aToMa

Mogenb atoma TomcoHa. OnbITbl Pesepdopda Mo paccesHU0 a -4acTuu,
lMnaHeTapHas Mmopenb atoma. [locTynatbl bopa. W3nyyeHwe M MOrioLleHue
(bOTOHOB nNpwW Mepexofe aTtomMa C OLHOrO YPOBHA 3Heprun Ha Apyron. Bugibl
CrnekTpoB. CreKTp YpOBHelW 3Heprum atoma BOA0poa.

BonHoBble CBONMCTBA YacTul. BonHbl ae bpoiinsa. KopnycKynsipHO-BOMTHOBOM
Lyanns3m.

CMOHTaHHOE 1 BbIHY>KIEHHOE N3/yYeHue.

TexHNYeckne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CMEeKTPa/IbHbIiA
aHanm3 (CNeKTpockKon), nasep, KBaHTOBbIA KOMMbIOTEP.

JeMoHCcTpayun



Mogenb onbiTa Pesepopaa.

OnpegenexHvie 4IMHbI BOMHbI Nlasepa.

HabntogeHve NnHenyaTbIX CNeKTPOB U3NYyUeHUS.

Nazep.

YueHUYeCKUIA IKCNepuMeHT, nabopaTopHble paboTbl

HabntogeHve nuHeinyaToro crnekTpa.

Tema 3. ATOMHOe A4p0

IKCNepUMEHTbI, [0Ka3blBalOLLME CMOXHOCTb CTpoeHust agpa. OTKpbITHE
pafnoakTMBHOCTK. OnbITbl Pe3epdopaa no onpeaeneHnto cocTasa paAvoakTUBHOMO
n3nyyeHns.  CeoiicTBa  afbha-,  6GeTa-,  ramma-usnyyeHus.  BnusHue
PaAMoaKTUBHOCTI Ha XXMBble OPraHu3Mbl.

OTKpbITME MPOTOHA M HeWTpoHa. HykoHHas mopens agpa [Men3eHbepra-
BaHeHKO. 3apsg saapa. Maccosoe umncno sgpa. M130Tonsbl.

Anb(a-pacnaf. ONeKTPOHHbIA U MO3UTPOHHBIA  beTa-pacnag. [amma-
N3nyyeHne. 3aKOH PaMoaKTMBHOIO pacnaja.

AHeprus CBsA3M HYKNOHOB B Aape. AfepHble cunbl. [eheKT macchl sapa.

AnepHble peakunn. [leneHne 1 CUHTE3 AAep.

AnepHblii peaktop. TepmosiAepHbIA CUHTe3. [1pobniembl M NePCreKTUBSI
SAEPHON 3HEPreTUKN. IKOTOTUYECKME acMeKTbl SAEPHOM SHEPreTUKM.

AnemMeHTapHble YacTuubl. OTKPbITE NO3UTPOHA.

MeToAbl HabNIAEHUS 1 PerncTpaunn aneMeHTapHbIX YacTUL.

®yHAaMeHTa/lbHble B3aUMOAeNCTBMSA. EAVHCTBO (DM3NYECKON KapTWHbI MMpa.

TexHnyeckue yCTPOMCTBa M NPaKTUYeCKoe NPUMEHEHWE: [03MMETP, Kamepa
BunbCoHa, A4epHbIA peakTop, aTOMHas 6omba.

JeMoHCcTpayun

CYETUMK MOHM3MPYHIOLMX YacTuL,

YueHUYeCKUiA IKCNeprMeHT, nabopaTopHble paboTbl

VccnefoBaHue TpekoB YacTuL, (Mo rotoebiM hoTorpadusam).

Pasgen 8. 9nemMeHTbl aCTPOHOMUM U acTPOU3NKK

JTanbl pa3BuUTUSA acTpoHOMUK. pUKIagHoe U MUPOBO33PEHYECKOe 3HAYeHMe
aCTPOHOMUMN.

Bug 3Bé3aHoro Heba. Cos3Be3aus, ApKuMe 3BE3[bl, MNaHETbl, UX BUAMMOE
[BVKEHVe.

CornHeyHasa cuctema.

ConHue. ConHeyHast aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3f.
3BE3/bl, MX OCHOBHble XapaKTepUCTUKKU. [AmnarpamMmma «CrneKTpasibHblA Knacc -
CBETUMOCTb». 3BE&3[lbl [NaBHOM MOCNeA0BaTE/IbHOCTU. 3aBUCMMOCTb «Macca -
CBETMMOCTb» [N14 3BE3[ INaBHO MocnefoBaTeNbHOCTU. BHYTpeHHee CTpoeHMe



38634. COBpeMeHHble MPeACcTaBneHNs O MPOUCXOXAeHUM U 3Bosoumn ConHua U
3BE3A. JTanbl XXN3HW 3BE3A.

MneuHblin TyTb - Hawa anaktuka. lMonoxeHne n asvkeHne CofHUa B
["anakTuKe. Tunbl ranakTnk. Pagnoraiaktmku 1 KBasapbl. YEpHbIE Ablpbl B A4pax
raflakTuK.

BceneHHas. PacwumpeHve BceneHHoW. 3akoH Xab6na. PasberaHue ranaktuk.
Teopusa bonbLUOro B3pbiBa. PENMKTOBOE MU3NyYeHNe.

MacwTtabHasi CTpyKTypa BceneHHoW. MeTaranakTumka.

HepeluéHHble Npo6neMbl aCTPOHOMUN.

YyeHunyeckre HabnogeHns

HabntogeHns HeBOOPY>XEHHLIM T/1a30M C MCMO/Mb30BaHWMEM KOMIMbIOTEPHbIX
NPUIOXKEHNI ANA ONpeaeneHnst NoNOXeHNUA HeOeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble co3Be3ama CeBepHOro nonyLLapmna n apkue 3Bésfbl.

Hab6ntoaeHus B Teneckon JlyHol, nnaHeT, MneyHoro Mytw.

O6ob6ulatoLlee NOBTOPEHNE

Pofb  (M3MKM UM aCTPOHOMWW B 3KOHOMMUYECKOWN, TEXHOOrMYECKOMN,
COUMa/IbHOM 1 3TUYECKOW chepax AedTeIbHOCTU Ye/I0BEKA, PO/ib Y MECTO (PU3MKU U
aCTPOHOMMM B COBPEMEHHOW Hay4YHON KapTuHE MMPa, Posb (IM3NYECKON Teopun B
(hopmMmMpoBaHMK NpeacTaBieHNiA 0 PU3NYECKOIN KapTUHE MUPa, MECTO (DU3NYECKON
KapTMHbl  MuMpa B 06WEM psgy  COBPEMEHHbIX  eCTeCTBEHHO-Hay4HbIX
NpeAcTaBNEHWNIA O NPUPOAE.

MexnpeLMeTHble CBA3N

N3yyeHne Kypca (m3nkn 6a30BOro ypoBHs B 11 Knacce OCYLLECTB/AETCS C
YYETOM COZep>KaTeNbHbIX MEXMNPeAMETHbIX CBA3E C KypcaMu MaTeMaThKK,
oronorumn, Xumnu, reorpagum 1 TEXHONOT N,

Me>KnpeAMeTHble NOHATUSA, CBA3aHHbIE C U3YYEHMEeM METO[O0B Hay4yHOro
MO3HaHUA: ABMIEHWE, Hay4HbIA (PaKT, runotesa, PU3MYeckas BeNMUMHA, 3aKOH,
Teopus, HabNIOAEHWNE, IKCMEPUMEHT, MOAENMPOBaHNE, MOE/b, U3MePEHME.

MaTemMaTuka: peleHne CUCTEMbl YpPaBHEHWI, TPUTOHOMETPUYECKME
(PYHKLMN: CUHYC, KOCUHYC, TAHTeHC, KOTAHreHC, OCHOBHOE TPUrOHOMETPUYECKoe
TOX/[ECTBO, BEKTOPblI M UX MPOEKUMN Ha OCU KOOPAWMHAT, C/IOXKEHME BEKTOPOB,
MPOV3BOAHbIE 3/IEMEHTAPHbIX (YHKUMIA, MpU3HaKX MoJ00USA TpPeyrosbHNKOB,
onpegenieHve NoLaan naockmux uryp n obbema Ten.

Buonorus: anekTpuyeckne ABMIEHUS B XKMBOW npupode, KonebatenbHble
ABWXKEHUSI B XXMBOWN MpuUpoae, ONTUYECKUE SBMEHUA B XXMBOW Mpupoae, OenCTBUE
pajmaLmm Ha X1Bble opraHu3mMbl.

XUMuA: CTPOEHNE aTOMOB U MOJIEKY/, KPUCTa/IIMYECKass CTPYKTypa TBEPAbIX
Tesl, MexaHU3Mbl 00pa30BaHNA KPUCTa/IIMYECKON PELLETKN, CNEKTPa/IbHbIA aHan3.



[eorpacms: MarHUTHble nontoca 3eMnn, 3a/1eXKM  MarHUTHbIX  PYd,
(hOTOCHbEMKA 3eMHOM MOBEPXHOCTN, NPeAcKaszaHne 3eMIETPACEHNI.

TexHonoOrMA: JIMHUWM  3MEeKTponepesdad, reHepaTtop MepemMeHHOro TOKa,
3/IeKTpOABUraTeNlb, WMHAYKUMOHHAsA Meyb, pagap, PaguvonpuéMHUK, TeneBusop,
aHTeHHa, TeneoH, CBY-neyb, NPOEKUMOHHBIA annapat, BOIOKOHHas OMTUKa,
CONHeYHas bartapes.



NMTAHNPYEMbBIE PE3YJIbTATbl OCBOEHUWA TMPOIMPAMMBDBI T10
PN3NKE HA YPOBHE CPEAHEIO OBLWEINO OBPA3OBAHNA

OcBoeHMe y4yebHOro npeamMeTa «®Pu3nKa» Ha YPOBHe CpeaHEero O6LIEero
06pa3oBaHMsA (6a30Bbli1 YPOBEHb) [AO/IKHO 06eCnevnTb OOCTUXKEHME CNeayoLmnX
NNYHOCTHBIX, METaNpPeaAMETHbIX 1 NPeAMETHbIX 06pa30BaTeNbHbIX Pe3YNbTATOB.

JIMYHOCTHDbIE PE3YJ/IbTATDbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS YUeOHOro npeameTa «Pusmka» A0MKHbI
OTpaXKaTb TFOTOBHOCTb WM  CMOCOOHOCTb 0OYy4alOWMXCA PYKOBOACTBOBATLCSH
ChOPMMPOBAHHOM BHYTPEHHE MNO3ULMEA NIMYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpPWEHTAUMA,  NO3UTMBHbIX  BHYTPEHHUX  YOEXAEHWA,  COOTBETCTBYHOLLIMX
TPaAULUMOHHBLIM LLEHHOCTSIM POCCUMIACKOro O00LLECTBa, PacLUMPEHNe >XXM3HEHHOrO
OMnbITa U ONbITa AeATENIbHOCTM B MPOLIECCe peann3aLnm OCHOBHbIX HarpaBneHui
BOCNUTATENbHOW AEATENbHOCTW, B TOM YMC/E B YaCTu:

1) rpaXkgaHCcKoro BocnmMTaHus:

ChOPMUPOBAHHOCTb FPaXKAAHCKOW MO3ML MK 00yYatoLLLErocst Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUNCKOro OOLLIECTBA;

NPUHATME  TPAAUUMOHHBLIX  OOLLEYENIOBEYECKMX  TYMAHUCTUYECKUX U
[IEMOKPATNYECKNX LIEHHOCTEW;

FOTOBHOCTb BECTW COBMECTHYIO [eSTe/IbHOCTb B MHTepecax rpaXKaaHCKOro
06LLIECTBa, Y4acTBOBaTb B CamMOynpaB/eHnn B 06pa3oBaTe/IbHO opraHm3aLuu;

YMEHME B3aMMO/ENCTBOBaTb C COLManbHbIMN MHCTUTYTaMW B COOTBETCTBUN C
NX QYHKUMSMUN U HAa3HAYEHWEM;

FOTOBHOCTb K N'YMaHUTapHOW 1 BONOHTEPCKOI AeATeNbHOCTY;

2) NnaTpnoTnN4eCKOro BOCNMNTaHNA:

ChOPMUPOBAHHOCTb POCCUMCKOWM IpaXkAaHCKON NAEHTUYHOCTM, NAaTPUOTU3MA;

LIEHHOCTHOE OTHOLLIEHME K TOCYAapCTBEHHbLIM CUMBOMAM, [JOCTUXEHUAM
POCCUIACKMX YUEHbIX B 06/1aCTU (DU3UKN U TEXHUKMN;

3) AYXOBHO-HPAaBCTBEHHOI0 BOCANUTAHUS:

ChOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAaHWSA, 3TUYECKOro NoBeAeHNS;

CNOCOBHOCTb OLEHMBATb CUTYaUUIO WU NPUHMMaTb OCO3HAHHbLIE PELLEHUS,
OPUEHTUPYSACL Ha MOPasIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM YUCNE B
[EeSATENIbHOCTU YYEHOrO;

0CO3HaHWe IMYHOr0 BKMada B NOCTPOEHME YCTOMUMBOIO OyayLLero;

4) ACTEeTN4YeCKOro BoCrnmtTaHmA:

3CTETUYECKOE OTHOLLUEHME K MUPY, BK/IKOYast 3CTETUKY Hay4HOro TBOPYECTBa,
NPUCYLLEro (hM3NYECKO HaykKe;

5) TpyLoBOro BOCNMUTaHUSA:



MHTEepeC K pasnnyHbIM cdepam NpodecCMoHaIbHOW AeATeNbHOCT, B TOM
ymcne CBA3aHHbIM C (IU3NKOWM M TEXHUKO, YMeHMEe COBEpLLIATb 0CO3HAaHHbIN BbI6GOP
Oyayulein npodeccun U peann3oBbiBaTb COOBCTBEHHbIE XKN3HEHHbIE MaHbI;

FOTOBHOCTb M CNOCOGHOCTb K 06pa30BaHMIO M CaMO0bpa3oBaHUIO B 06/1acTU
(M3MKM Ha NPOTSXKEHWMN BCEN XKN3HW;

6) 3KO/I0rM4YecKoro BOCNUTaHUA:

ChOPMMPOBAHHOCTb  3KOIOMMYECKON KyNbTypbl, OCO3HaHWE [N106anbHOro
XapakKTepa 3K0N0rMyecknx npoobnem;

NaHMPOBaHWE N OCYLLIECTB/IEHME AENCTBUNIA B OKPYXKatOLLIEW Ccpefle Ha OCHOBE
3HaHWA Lener yCTOMYMBOrO pa3BUTUS YENOBEYECTBA,;

pacLUMPEHNe OnbiTa [esTeNbHOCTU 3KOMOTMMYECKOW HarpaBfeHHOCTU Ha
OCHOBE UMEOLLMXCS 3HAHWUIA MO (N3NKE;

7) UEHHOCTM HAaY4YHOro NO3HaHUS:

ChOPMUPOBAHHOCTb MMPOBO33PEHMS,, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (HN3MUYECKOIN HayKW;

OCO3HaHME LEHHOCTU Hay4yHOW [esTeNbHOCTW, FOTOBHOCTb B Mpouecce
N3yYeHNs HM3NKN OCYLLIECTB/ATb MPOEKTHYHO 1 UCCNeA0BaTENbCKYIO 1ESTENbHOCTb
VHAMBMAYaNbHO W B TPy,

METATIPEAMETHBIE PE3YJIbTATbI

NMo3HaBaTe/bHbIE YHUBEPCa/IbHble YUeOHble AeNCTBUS
Ba3oBble nornyeckune AencTBuUS:
CamMOCTOATENIbHO  (bOpMYyNIMpoOBaTb W aKTyaim3nposatb  Mpob6remy,
paccmarpuBatb eé BCECTOPOHHE;
onpefenaTb Uenn AeaTeNbHOCTW, 3afaBaTb MapameTpbl M KPUTEPUU KX
[NOCTUXKEHWS;
BbIABNISATb  3aKOHOMEPHOCTW M MPOTMBOPeYnsi B  paccMaTpyBaeMbIX
(hM3NYECKNX ABMEHNAX;
paspabaTbiBaTb MMaH PeLleHns NpobaeMbl C YY4ETOM aHaM3a MMERLLIMXCS
MaTepuasbHbIX U HeMaTepuasbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/NIbHOCTb, OLEHNBATb COOTBETCTBUE Pe3y/bTaToB
LIeNsIM, OLEHMBATb PUCKM MOCNEACTBUIA AeATEIbHOCTH;
KOOPAMHMPOBATb W BbINOMHATL PaboTy B YCNOBUAX PeaibHOr0, BUPTYa/lbHOro
N KOMOUHNPOBAHHOIO B3aMOAENCTBUS;
pa3BMBaTb KPeaTVBHOE MbILL/IEHME NPU PELLEHNN XXMUZHEHHBIX NPOG/EM.
ba3oBble nccsnegoBaTe/IbCKne ,ﬂ,eVICTBVIFIZ
BNafleTb Hay4HON TEPMUHONOrMEN, KOYEBLIMU MOHATUSMU WU MeToAaMu
(hM3NYECKON HayKW;



B/1afleTb HaBblKaMKN y4ebHO-1CCNef0BaTe/IbCKON M MPOEKTHON [eATeNbHOCTY
B 06/1aCTV (PM3MKKM, CMOCOBHOCTLIO U FTOTOBHOCTHIO K CAMOCTOATE/IbHOMY MOUCKY
METOAOB pelUeHns 3aday (M3MYECKOro COAEPXKaHWs, MPUMEHEHUIO Pa3INYHbLIX
METO/0B MO3HaHWS;

BlafleTb BWUAAMW [EATE/IbHOCTM MO MOJYYEeHWO HOBOIO 3HaHWA, ero
WHTepnpeTauun, npeobpasoBaHU0 U MPUMEHEHUIO B Pa3/IMYHbIX  YYeOHbIX
cUTyaumax, B TOM YMC/e Npu co3haHnn y4ebHbIX NPOEKTOB B 061aCTN U3NKK;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3W W akTyaM3npoBsaTtb 3agady,
BblABUraTb rmnoTesy eé peLleHns, HAX0ANTb aprymeHTbl AN L0Ka3aTe/IbCTBa CBOUX
YTBEPXAEHUI, 3aaBaTb NapaMeTpbl Y KPUTEPUN PELLEHUS;

aHanM3npoBaTb MOJlyYeHHble B XO4e pPelleHns 3afadn  pesy/bTarthl,
KPUTUYECKN OLeHMBaTb MX AOCTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHME B HOBbIX
YCNOBUSX;

CTaBUTb ¥ (DOPMynMpoBaTb COOCTBEHHblE 33dayvM B 006pa30BaTe/IbHOM
[eATeNbHOCTH, B TOM YMC/e NPU N3yHeHUN PU3NKUK;

[iaBaTb OLEHKY HOBbIM CUTyauusM, OLeHMBATb MPUOBPETEHHbIN OMbIT;

YMeTb MEPEHOCUTb 3HaHWA MO (M3MKe B MNPaKTUYeCKytd 0651acTb
XN3HELeATebHOCTY;

YMEeTb UHTErpupoBaThb 3HaHWS 13 pasHbIX NPeaMeTHbIX 06/1acTei;

BblABUraTb HOBbIE NAeN, Npea/aratb OPUrnHasIbHbIE NOAXOAbI N PELLeHUS;

CTaBUTb NPOo6/EMbI M 3a4a4n, LOMYyCKatoLme a/ibTepHATUBHbIE PELLEHMS,

Pa6oTa ¢ MHhopMaLmeit:

B/1afleTb HaBblKaMW MOSyYeHUS MHGopMaLmMn QrU3nNYecKoro cogepXaHus u3
NCTOYHMKOB Pas3HblX TUMOB, CaMOCTOATE/IbHO OCYLUECTB/ATL MOWCK, aHaIus,
cucTemMaTM3auuIio M MHTEPNpeTaumio MHGopMaumMm pasfinyHbiX BULOB U hopm
NpeLCcTaBNeHus;

OLeHMBaTb AOCTOBEPHOCTb MH(hopMaLmu;

MCNONb30BaTb  CPeACcTBa  MH(OPMAUMOHHBIX UM KOMMYHUKAUMOHHbIX
TEXHONOMNIA B PELLEHNN KOTHUTUBHBLIX, KOMMYHUKATUBHBIX N OpraHu3aLuOHHbIX
3afay ¢ co6/1r0AeHNeM TPeboBaHNIA 3prOHOMUKK, TEXHUKIN 6e30MaCHOCTU, TUTMEHBI,
pecypcocoepeXkeHns, MnpaBoOBbIX M 3TUYECKUX HOPM, HOPM MH(OPMaLMOHHOM
6e3onacHocTu;

co3fjaBaTb TEKCTbl (PM3NYECKOro COofepXKaHus B pPas3/InyHbIX (opmaTax C
YUYETOM HasHa4YeHUs MH(opMaLmn 1 LeneBo ayamTopun, Bbiorpas oNnTUMaslbHYHO
(hopmy npeacTaBieHns U BU3yaIM3aLnn.

KOMMYHUKATUBHbIE YHUBepPCcabHble yUebHble AeNCTBUS:
OCYLLIECTBNATb 06LLEHNE HA YPOKax (IU3MKM N BO BHE-YPOUHOWN [eATEIbHOCTH;
pacno3HaBaTb  MPeAnoCbIIKU  KOH(IMKTHBIX — CUTyauuin UK cMsiryaTb
KOH(/IMKTBI;



pasBEPHYTO M JIOTMYHO M3naraTb CBOK TOYKY 3PEHUA C UCMO/Ib30BAHWEM
A3bIKOBbIX CPefCTB;

MOHMMaTb W MCMOMb30BaTh MPEUMYLLECTBA KOMaHAHOW WM WUHAMBUAYaA/TbHOM
paboThl;

BblOMpaTb TeMaTUKy WM MeTOfbl COBMECTHbIX AEWCTBUIA C YYETOM OBLLUMX
MHTEPECOB ¥ BO3MOXHOCTEW KadK0ro YneHa KoNeKTuBa;

NPpUHMMATL  LEeIn  COBMECTHON  [eATeNbHOCTM,  OpraHuW3oBbIBaTb U
KOOPAMHMPOBaTb [AEWCTBUA MO €& AOCTMXKEHWIO: COCTaBNATb MaH [encTBuiA,
pacrnpegensatb poin € YYETOM MHEHWIA Y4YaCTHMKOB, 06CYXAaTb pe3ynbTaTbl
COBMECTHOI paboTbl;

OLleHMBaTb Ka4eCTBO CBOEr0 BK/Mafa M KaXKA0ro y4acTH/MKa KOMaHAb! B 06LLuiA
pe3ynibTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegfaraTb HOBblE MPOEKTbl, OLEHMBaTb WAEW C MO3ULMM  HOBU3HbI,
OpPUrMHA/IbHOCTU, NPaKTUYECKON 3HAUNMOCTH;

OCYLLECTBNATL  MO3UTMBHOE CTPaTErnmyeckoe MOBefeHWE B  Pa3/INYHbIX
cUTyaumax, NPosBAATL TBOPUECTBO M BOOOPaXKEHME, ObITb UHULMATUBHLIM.

PerynsiTuBHble yHMBepPCaNbHble y4ebHble AeACTBUS
CamoopraHusaymna:

CaMOCTOATE/NIbHO OCYLLECTB/IATL MO3HaBaTe/IbHYI0 AeATe/IbHOCTb B 06/1acTu
(M3MKN N aCTPOHOMWW, BbISABMATL MNPO6GIEMbl, CTaBUTb W (POPMY/IMPOBaTb
COBCTBEHHbIE 3a7a4K;

CaMOCTOATE/NIbHO COCTaBNATb M/aH PeLUeHNs PacUETHbIX W KauyeCTBEHHbIX
3afia4, MnaH BbIMNO/IHEHUA NPAKTUYECKON paboTbl C YHETOM MMEIOLLMXCS PECYPCOB,
COBCTBEHHbLIX BO3MOXHOCTEN N MPeLnOUTEHWA;

[iaBaTb OLEHKY HOBbIM CUTYyaUMsM;

pacLUMpATb pamMKK1 y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPEeANOYTEHWN;

fenatb  OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb ero, 6paTb Ha Ceobs
OTBETCTBEHHOCTb 3a PELUEHMUE;

OLeHMBaTb NPUOBPETEHHLIN OMbIT;

Cnoco6CcTBOBaTh (HOPMUPOBAHMIO W MPOSIBNEHUIO 3pyauumm B 06nacTtu
(h13K1KN, MOCTOAHHO MOBbILLATL CBO 06pa30BaTe/IbHbIN U KY/IbTYPHbIN YPOBEHD.

CaMOKOHTPO/1b, 3MOLMOHANbHbI NHTENNEKT:

[iaBaTb OLEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTMBLI B AEATE/IbHOCTb,
OLleHM1BaTb COOTBETCTBUE Pe3y/bTaToB LeNsam;

BMafleTb  HaBblkaMW  MO3HABaTe/IbHOW  peieKCUM  Kak  OCO3HaHWS
COBEpLUaeMbIX [AEACTBUA W MbICIUTENbHBIX MPOLECCOB, WX pe3y/ibTaToB U
OCHOBAHWIA;

MCNONb30BaTb MPUEMbBI pediieKCUn 418 OLEHKU CUTyauun, Bbl6opa BEPHOro
peLLeHns;



YMeTb OLEHMBATb PUCKM U CBOEBPEMEHHO MPUHUMATL PELUeHUsS M0 UX
CHUDKEHWIIO;

NPUHMMAaTb MOTMBbLI U aprymeHTbl Apyrux Mpu aHanuse pe3ysbTaToB
[eATeNbHOCTY;

NpYHUMaTL cebs, MOHMMas CBOW HeLOCTaTKM U AOCTOUHCTBE,;

MPUHUMATL MOTMBbI WM aprymeHTbl [PYrux Mpu aHaiu3e pe3y/bTaToB
[eATeNbHOCTY;

Npun3HaBaTb CBOE NPaBo W1 MpaBo APYrnx Ha OLUMOKM.

B npouecce AOCTUXEHMSI IMYHOCTHBIX Pe3y/IbTaTOB 0CBOEHUSA MPOrpaMMbl No
(m3MKe ANA  YPOBHS CpedHero obuiero o6pa3oBaHMss Yy  0Oy4aroLmxcs
COBEPLLEHCTBYETCH 3MOLMOHa/TbHBI WHTESNEKT, npegnonararoLmm
C(HOPMUPOBAHHOCTb:

CaMOCO3HaHWA, BK/IHOYALOLLEr0 CNOCO6GHOCTb NOHUMATb CBOE 3MOLIMOHA/IbHOE
COCTOSIHME, BUAETb HanpaB/eHWs pa3BUTUA COOCTBEHHOM 3MOLIMOHaIbHOM cdepsl,
ObITb YBEPEHHbLIM B Ce0e;

CaMOpEerynMpoBaHns, BK/THOYAIOLLEro CaMOKOHTPO/b, YMEHWe MNPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHMe, CMocOO6HOCTb  afanTMpoBaTbCAd K
3MOLMOHa/TbHBIM M3MEHEHMSIM 1 NPOAB/ATbL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHe MOTMBaLWW, BK/IOYAIOLLE CTPEM/IEHNE K LOCTVMDKEHMIO Lenn U
ycnexy, ONTMMWU3M, WHUUMATUBHOCTb, YMEHWe [Ae/CTBOBaTb WUCX0AS U3 CBOMX
BO3MOXXHOCTEMW;

aMnaTum, BKIOYAKOLLEN CNOCOBHOCTL MOHMMATb 3MOLMOHaNIbHOE COCTOSIHME
APYTUX, Y4uTbIBATb €ro Mpuv  OCYLLEeCTBEHWM OOLeHMsi, CMOCOBHOCTL K
COYYBCTBUIO U COMEPEXNBAHWIO;

CoLMabHbIX HAaBbIKOB, BK/THOHAKOLMX CMOCOOHOCTb BbICTPaMBaTh OTHOLUEHWS
C ApYrMmM NIoAbMK, 3a60TUTLCS, NPOSBAATL UHTEPEC U paspeLlaTb KOH(INKTDI.

MPEAMETHbBIE PE3YJ/IbTATDI

K KOHLY 00y4eHns B 10 knacce NpeamMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE
AOMKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLMXCH YMEHMWIA;

[AEMOHCTPMPOBaTL Ha MpyMepax pPosib M MecTo (DM3MKU B (hOPMMPOBaHUN
COBPEMEHHOV Hay4HO KapTWHbl MUpa, B PasBUTUM COBPEMEHHON TEXHWUKN W
TEXHONOIMIA, B NPAKTUYECKOI AeATeNbHOCTY NHOAEN;

YUMTbIBATb TPaHULbl MPUMEHEHNA M3YYEHHbIX (U3NYECKUX MOAENEN:
MaTepuasibHas ToUKa, MHepumaibHas cucTemMa OTCUETa, abCONMOTHO TBEPAOE TeSo,
naeanbHbI ras, MOAENN CTPOEHUS rasoB, YXUAKOCTEN U TBEPAbIX T/, TOUYEUHbIA
3NEKTPUYECKNIA 3apsiA NPU PELLEHNN (IN3NYECKMX 3aav;

pacrno3HaBaTb (IM3NYECKMe ABNEHNS (MPOLECChI) U 0OBACHATb UX Ha OCHOBE
3aKOHOB MEXaHWKW, MONEeKYNSPHO-KMHETUYECKO TEOPUN CTPOEHMSI BELLECTBA M



3NEKTPOANHAMUKN: PABHOMEPHOE U PaBHOYCKOPEHHOE MPAMOJIMHENHOE [BVKEHNE,
CBO6OAHOE MafieHne Tes, ABUXKEHME MO OKPYXXHOCTWU, MHEPUMS, B3aMMOAENCTBUE
Ten, AMggysna, GPOYHOBCKOE [ABWMXKEHWE, CTPOeHMe XWAKOCTeW U TBEPAbIX Ten,
M3MeHeHe 0O0bEMa TeNl Mpu HarpeBaHUM (OXNaXKAaeHWW), TensjoBoe pPaBHOBECKE,
McnapeHue, KOHAEHcauusa, nnaBieHWe, KPUCTaINM3aLusa, KUMEHUe, BNaXHOCTb
BO3/yXa, MOBbILEHNE AaBMeHUs rasa npu ero HarpeeBaHWM B 3aKpbITOM COCY[E,
CBA3b MeXAy napameTpamMu COCTOSIHMA rasa B M30rMpoueccax, 3MeKTpusauna Ten,
B3aMMO/EeNCTBNE 3apA/0B;

OMuCbIBaTb MeXaHWYeCKoe ABWXKEHME, MCNOMb3ysa (U3NYECKME BeUUYUHBI:
KoopauHata, MyTb, MNepeMeLleHne, CKOPOCTb, YCKOpPEeHWe, Macca Tena, Cuna,
NMMNYNbC Tena, KUHETMYecKasd 3HEeprus, NoTeHUMaibHaa 3HEprus, MexaHuyeckas
paboTa, MexaHM4yeckass MOLWLHOCTb; MPU  ONUCAHUW TMPaBWIbHO TPaKTOBaTb
(PM3NYECKMUIA CMbICNT UCMOMb3YEMbIX BE/IMYMH, WX 0003HAYEHUS W eauHULLbI,
HaxoauTb (hOpMY/bl, CBA3bIBAIOLUME AAHHYHO (DU3NYECKYHO BEIMUYUHY C APYTrMU
Be/IMYNHAMN;

OnucblBaTb M3yYeHHble TEM/OBble CBOWCTBA TeNl W TEN/OBble SABMNEHWS,
NCMoNb3ya (pU3MYeCKMe BeNMUMHBI: [aBfieHWe rasa, Temnepartypa, CpeaHsas
KMHETMYECKasA 3HEPrus XaoTUYECKOro ABWXKEHWA MOMeKyn, cpefHekBafpaTu4yHas
CKOPOCTb MOJIEKY/, KOMMYECTBO TEM/0Tbl, BHYTPEHHAS 3Heprus, paboTta rasa,
KO3(h(pMUMEHT MOMe3HOro AeWCTBUS TEenioBOro [Asurartensd; npu  OonucaHuu
MPaBW/IbHO TPaKTOBaTb (IM3NYECKMIA CMbIC/T  WUCMOMb3YEMbIX BEINYMH, UX
0603HayYeHMss W eauvHUUbI, HaxoAuTb  (JOpMysibl, CBSA3bIBAOLWME  [LAHHYHO
(PM3MYECKYIO BEIMUYNHY C APYTUMWN BEIMUNHAM,

OMUCbIBaTb N3YYeHHble 3/IEKTPUYECKME CBOMCTBA BELLLECTBA M 3N1EKTPUYECKME
ABneHnsa (npouecchl), UCMob3ysa PU3NYECKNe BeNIMUMHDL: 3M1EKTPUYECKUI 3apss,
3N1IeKTPUYECKOe MoJie, HanpsAXEHHOCTL MONA, NoTeHUMasn, pasHOCTb NOTEHLNAN0B;
Mpy  OMucaHMM NPaBU/IbHO TPaKTOBaTb (PU3NYECKMIA CMbIC/T  UCMOMb3YEMbIX
BE/MYMH, MX 0603HAYeHMs U efUHWLbI; YKasblBaTb (OPMY/bl, CBS3blBaOLLME
[AHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMU BeNMYMHAMN,

aHa/IM3MpoBaTb (PU3NYECKME NPOLECCHI M ABMEHWA, UCNOMIb3ySa (PU3NYECKME
3aKOHbI N NPUHLUMUNbLI: 3aKOH BcemupHoro taroteHus, I, 1l n 1l 3akoHbl HbOTOHA,
3aKOH COXpaHeHWs MexXaHWYeCKOM 3Hepruun, 3aKOH COXPaHeHWs UMMY/bCa,
NPVHLUMM Cynepnosvuuun cun, NPUHUMN paBHOMpPaBuUA WHepLUaIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KNHETUYECKYIO TEOPWUID CTPOEHUA BeLLecTBa, ra3oBble
3aKOHbI, CBA3b CpPeAHEeN KUHETUYECKON 3HEPrMmn TEMI0OBOr0 ABUXKEHUS MOMEKYN C
abCoNOTHON TemnepaTypoi, NepBbIA 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHeHUs
3NIEKTPUYECKOro 3apsafa, 3akoH KynoHa, npu 3TOM pasnyatb  C/I0BECHYHO
(POPMY/IMPOBKY 3aKOHa, ero maremMatnyecKoe BblpaXkeHue U ycnosua (rpaHuupl,
061acT) NPUMEHNMOCTU;



0OBACHATb OCHOBHbIE NMPUHLMIMbI AEACTBUS MaLLMH, MPUOOPOB N TEXHUYECKNX
YCTPOIACTB; pa3fiMyaTb yCoBUsA MX 6e30MacHOro MCnosb3oBaHWs B MOBCEAHEBHOM
XXU3HU;

BbINO/HATb  3KCMEPUMEHTbI MO WCCNEAOBAHNIO  (DU3NYECKUX SBNEHWUIA U
MPOLECCOB C WCMOMb30BaHMEM MPSIMbIX WM KOCBEHHbIX W3MEPEHWIA, NpU 3TOM
(hopmynmpoBaTb Npobnemy/3agady 1 runoTesy y4ebHOro aKcneprmMeHTa, cobuparb
YCTaHOBKY 13 NPeAN0XeHHOro 060pya0BaHNs, MPOBOANTL OMbIT 1 JOPMYINPOBaTb
BbIBO/bl;

OCYLLECTBNATb MPSAMbIE U KOCBEHHbIE M3MEPEHUS (DU3NYECKUX BENNYUH, MPU
3TOM BbIGMPaTb OMTUMA/bHBLIA CNOCO6 M3MEPEHUS W WCMOMb30BaTb W3BECTHbIE
METOAbI OLEHKM NOrPeLLHOCTEN U3MEPEHNIA;

nccnefoBaTb — 3aBUCMMOCTM  MeXAY — (DM3MYECKUMM  BEIMYMHAMKM  C
MCMOMb30BaHNEM MPSIMbIX WM3MEPEHWUIA, NPU 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hmKcupoBaTh pe3ybTaTbl MNOMYHEHHOW 3aBUCUMOCTM (DM3NYECKUX BETMYMH B BUE
Tabnuy, 1 rpadrkos, AenaTb BbIBOAbI MO Pe3y/bTataM UCCNeA0BaHus,

cobnofaTe npasuna 6e3onacHoOro Tpyda npyv nNpoBeAeHUU UCCefoBaHWin B
pamKax Yy4yebHOro aKCrnepuMeHTa, Y4ebHO-UCCNefoBaTeNbCKOM W MPOEKTHOM
AEeATeNbHOCTU C WCMOMb30BaHWMEM W3MEPUTENbHbIX YCTPOWCTB M NabopaTopHOro
06opy10BaHS;

pewartb pacyéTHble 3afayn C SABHO 3alaHHOW (hM3MYECKOW MOJENbHo,
MCNONb3ys (HM3MYECKNE 3aKOHbI U NMPUHLMIbI, Ha OCHOBE aHan3a YCNoBMS 3aaauu
BblOMpaTb (YM3NYECKYID MOfENb, BbIAENATb (IM3NYECKME BEIMYMHBI 1 (DOPMYTbI,
Heo6Xo4MMble ANS €8 pelleHus, NPOBOAWTb PacyéTbl M OLEHMBATb PeasibHOCTb
MO/TYYEHHOr 0 3HaYeHNs (HM3NYECKON BEIMYUHDI;

pellaTb Ka4yeCTBEHHbIE 3afayn: BbICTPamMBaTb IOMMYECKM HENPOTUBOPEYMBYHO
LIENOYKY PacCy>XAEeHWn C OMOpo Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nYeCcKme ABMEHUS;

MCMNOMb30BaTh NPU PeLleHn YUebHbIX 3a4a4 COBpeMEHHbIe NHDOPMaLMOHHbIE
TEXHOMOMMN N8 NOUCKa, CTPYKTYPUPOBaHWUSA, MHTepnpeTaumi 1 npeacTaBieHuns
YYebHON © Hay4yHO-MONYNSAPHOM WH(OPMALMK, MNONYUYEHHOW U3  Pas/INYHbIX
MCTOYHUKOB, KPUTMYECKN aHa/IM3MPOBaThb NOyvaemMyto MHBDOPMaLMIO;

NPYBOAUTL NPUMEPDLI BKMaAa POCCUACKMX U 3apyOeXHbIX YUYEHbIX-(PU3MKOB B
pa3BMTVE HayKKN, 0OBACHEHME NPOLLECCOB OKPY>KAKOLLETO MMPa, B Pa3BUTHE TEXHUKM
1 TEXHOJOMUNA;

MCMNOMb30BaTb TEOPETUYECKME 3HAHWSA NO U3MKE B MOBCEAHEBHOM XMU3HUN A1
obecneyeHnss 6e30MacHOCTM NpU obpalleHMn ¢ npubopamMn U TEXHUYECKMMM
YCTPONCTBaMU, A1 COXPaHeHMs 340p0BbS 1 COBMOAEHNS HOPM 3KOI0MMYECKOro
MOBEAEHUNA B OKPY)XKAOLLEN Cpese;



paboTatb B rpynne C BbINO/IHEHWMEM Pa3/IMYHbIX COUMaNIbHBIX POJIei,
NnaHMpoBaTb pPaboTy rpynnbl, pauuoHasbHO pacnpefenstb 0643aHHOCTM 1
NNaHMpoBaTb [EeATeNbHOCTb B HECTaHAAPTHbLIX CUTyauuax, afeKBaTHO OLEeHMBATb
BK/1aJ, K&KA0ro U3 Y4aCTHUKOB rPynmbl B PeLLEHNe pacCMaTprBaeMoi Npobnembl.

K KOHLYy 06yyeHus B 11 knacce NpeAMeTHbIe pe3ynbTaTbl Ha 6a30BOM YpPOBHE
[O/MKHbI OTpaXKaTb CPOPMMUPOBAHHOCTL Y 00YYaIOLLMXCA YMEHWIA:

AEMOHCTPUPOBATL Ha NpMMepax pofib U MecTo (PU3NKM B (HOPMUPOBAHMU
COBPEMEHHOV Hay4HO KapTWHbl MUpa, B PasBUTUN COBPEMEHHON TEXHWUKN W”
TEXHONOIrMIA, B NPaKTUYECKON [esTeNbHOCTU NHOAEN, LENOCTHOCTb M €AMHCTBO
(h13NYECKON KapTUHbI MUPA;

YUUTbIBaTb PaHMLUbl NPUMEHEHUS U3YYEHHbIX (U3NYECKUX  MOZENe:
TOYEYHbIV 3/IEKTPUYECKNI 3apsf, NyY CBeTa, TOYEYUHbIA UCTOUYHMK CBETa, ALepHas
MOJeNlb aToMa, HYKNOHHas MOfeflb aTOMHOro sapa Mpu pelleHnn (PrU3nNYecKmnx
3ajay;

pacnosHaBaTb (Pr3nyeckue sBneHns (NPoLEecchl) N 06BACHATL UX Ha OCHOBE
3aKOHOB 3/1IEKTPOAVHAMMKN U KBAHTOBOW (DU3NKW: 3/IEKTPUYeCKas NpoBOAUMOCTb,
TennoBoe, CBETOBOE, XUMWYECKOE, MarHUTHOe [eNCTBUA TOKa, B3aMMOLENCTBME
MarHMTOB, 3M1EKTPOMArHUTHas WHAYKUMS, [OeACTBME MarHWTHOro nons Ha
MPOBOAHVK C TOKOM W ABWXYLUMIACA 3apsf, 3MNeKTPOMarHuWTHble KonebaHus u
BO/IHbI, NPAMOJSIMHENHOE pacrpoCcTpaHeHWe CBeTa, OTPaKeHWe, MNPeIoM/IEHNE,
NHTEpEPeHUMSs,  Andpakums 1 nonspusauus  CBeTa, [AUCMEpPCUs  CBETA,
(hoTOaNeKTpUYUECKnin apdekT (hoTo3ththeKT), CBETOBOE AaBNEHNE, BOZHUKHOBEHME
NMHENYaToro CrekTpa aroMa BOAOPOAA, €eCTeCTBEHHAs WU UCKYCCTBEHHas
PaAMoaKTUBHOCTb;

OMUCbIBaTb M3Y4YeHHble CBOCTBA BellecTBa (3/MEKTPUYECKUe, MarHUTHbIE,
OMTUYECKNE,  3NEKTPUYECKYHD  MPOBOAMMOCTb  Pas3/IMYHbIX  Ccpen) W
3NIEKTPOMarHUTHbIe ABMIEHUA (NPOLECChI), MCMOMb3yA (U3NYECKMe BeIMYMHBI:
3NIEKTPUYECKMIA 3apaf, Cuna TOKa, 3NEKTPUYECKOe HanpshkeHue, 3N1eKTpuYeckoe
CONPOTMB/EHME, Pa3HOCTb MOTEHLUMANOB, 3MEKTPOABMKYLLAA Cuna, paboTa TOKa,
VHOYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKWN, 3HEPrus 3M1eKTPUYeCKOro MU MarHWTHOro nosei, nepuog M YacTtoTa
KonebaHun B KonebaTelbHOM KOHTYpe, 3apsig W cuna Toka B npouecce
raPMOHMYECKUX  3NIEKTPOMArHUTHBLIX KO/iebaHuiA, (POKYCHOe pacCTofHue W
ONTUYeCKas cuia MH3bI, NPU OMUCaHUWU MNPaBUIbHO TPaKTOBaTb (DU3NYECKUI
CMbIC/T UCMOJMIb3YeMbIX BEMNYUH, KX O0003HAYEHUS W eAMHUUBI, YKasblBaTb
(hopmy/ibl, CBSA3bIBAOLLME JAHHYHO (DU3NYECKYIO BENIMUNHY C APYTMMU BEIMUYUHAMU;

OMUCbIBaTb  M3YYEHHble KBAHTOBbIE SABMEHUSA W MPOLECCHl, MCMOMb3yH
(hM3nYECKME BENMUMHBI: CKOPOCTb 3MEKTPOMArHWUTHBLIX BOSH, [A/IMHA BOJHbI U
yacToTa CBETa, 3HEPrus 1 MMNY/bLC (POTOHA, Nepuog nonypacnaga, IHePrus CeAm



aTOMHbIX S4ep, NPWU OMMCaHUN NPaBW/IbHO TPAKTOBaTb (U3NYECKUIA CMbICH
NCMO/b3YeMbIX BE/IMYMH, WX 0003HAYeHWs W efuHUUbI, YKasblBaTb (OpPMYIbI,
CBA3bIBAlOLME [AaHHYK  (DM3NYECKYID BENMUMHY C  APYTMMU  BeMUYMHaMW,
BbIUYMCNATL 3HaUYeHWE (PU3NYECKOIN BENNYUHBI;

aHa/IM3MpoBaTh (PU3NYECKME MPOLECCHI U ABNEHMS, UCNONb3ys (U3NYecKme
3aKOHb! U NPUHUMMbLI: 3akoH OMa, 3aKOHbI MOC/ef0BaTe/lbHOro 1 napannesbHoro
COeAMHEHNA NPOBOAHWMKOB, 3aKOH [DXoynd-J/leHua, 3aKOH 3/1eKTPOMarHMTHOM
VHAYKUMWY, 3aKOH NPAMOJIMHENHOrO pacnpoCcTpaHeHWsl CBeTa, 3aKOHbl OTPaXKeHWS
CBETa, 3aKOHbI MPEIOM/IEHNS CBETa, YpaBHeHVe JWHLWITeHa ANns (hoTo3MMEKT],
3aKOH COXpaHeHWs1 3Hepruu, 3akKOH COXPaHeHWS WMMNYy/bCa, 3aKOH COXPaHeHWs
3NIEKTPMYECKOro 3apafa, 3aKOH COXpaHeHWsi MacCoBOro umcna, nocTynartbl bopa,
3aKOH paaMoaKTUBHOIO pacnaga, Npy 3TOM pas3/inyaTtb C/I0BECHYH (DOPMYMPOBKY
3aKOHa, €ero MmaremaTuyeckoe BbIpaXeHUe W Yycnoeus (rpaHuubl, 061acTn)
MPUMEHUMOCTU;

OnpeaensTb Hamnpas/ieHMe BEKTOpPa MHAYKLUMN MarHUTHOTO Mos NPOBOAHMKA
C TOKOM, cuibl AMnepa 1 cunbl JlopeHua;

CTPOUTL W OMUCbIBaTb W300paXKeHWe, CO34aBaeMoe MJIOCKUM  3epKaiom,
TOHKOW INH30M;

BbINO/HATL  3KCMEPUMEHTbI MO  WUCCNEeA0BaHUIO  (IM3NYECKUX SABNEHUA W
MPOLECCOB C WCMO/Mb30BaHMEM MPSAMbIX W KOCBEHHbIX W3MEPEeHMW: Mpu 3TOM
(hopmynmpoBaTb Npobnemy/3agady 1 runoTesy y4ebHOro aKcneprmMeHTa, cobuparb
YCTaHOBKY 13 NPeI0XeHHOro 060pyA0BaHNs, MPOBOANUTL OMbIT Y POPMYINPOBaTb
BbIBOABI;

OCYLLECTBNATb MPAMbIE Y KOCBEHHbIE M3MEPEHUA (PU3NYECKUX BETNYUNH, MPU
9TOM BbIOMpaTL ONTMMAaSIbHBINA CMOCO6 M3MEPEHUS W WUCMOMb30BaTb M3BECTHbIE
METO/bl OLIEHKM MOrPELLHOCTEN N3MEPEHNIA;

MCcCneaoBaTh 3aBUCUMOCTY (PU3NYECKUX BEMIMUMH C UCTO/b30BaHEM MPAMbIX
N3MEPEHWUIA: MPU 3TOM KOHCTPYMPOBATb YCTAHOBKY, (WMKCUPOBATb pe3y/bTarbl
MOSIy4YeHHON 3aBUCUMOCTU (IM3NYECKUX BENNYUH B BuAe Tabnvy, U rpagukos,
[enatb BbIBOAbI NO pe3ynbTaTtam UCcc/efoBaHus;

cobsnogatb npasuia 6e3onacHoOro Tpyaa npv NpoBefeHUU UCCNefoBaHUn B
pamkax Yy4ebHOro aKCrnepuMeHTa, Y4ebHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTU C MCMO/Mb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M 1ab0paTOPHOro
0b0opy0BaHS;

pelwaTtb pacyéTHble 33af4a4n C SBHO 3a[aHHON (DM3MYECKON MOZESbHO,
MCNosb3ya (PU3NYECKME 3aKOHbI M MPUHLMMBI, HA OCHOBE aHa/In3a yCoBUA 3adadn
BbIOVpaTb (IM3NYECKYHO MOJE/Nb, BbIAENATb (JM3NUECKME BEIMYMHLI U (POPMYIIbI,
HeobXoaMMble AN €€ pelleHns, MPOBOAMTb PacyéTbl M OLEHMBATb PeasibHOCTb
MO/TlY4YEHHOr 0 3Ha4YeHNA PU3NYECKOWN BENNUNHDI;



pellaTb KayeCTBEHHbIE 3a[ja4i: BbICTpPamMBaTb /IOrMYECKM HENPOTMBOPEUNBYHO
LLeNOYKY PacCy)XAeHWA C OMopoi Ha WM3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(h13nYeckme aBneHus;

MCMNOMb30BaTh NPU PeLLeHn YHeBHbIX 3a4a4 COBpeMEHHbIe NHDOPMaLMOHHbIE
TEXHOMOrMM AN MOWUCKA, CTPYKTYPUPOBAHUSA, MHTEpnpeTaunyM 1 npeactaBieHns
YYeOHON W Hay4HO-MONYNAPHOM WH(OPMaLUMK, MNONYYEHHOW W3  PasINYHbIX
MCTOYHUKOB, KPUTMYECKN aHa/IM3MPOBaThb NOoMyvaemMyto MHBDOPMaLMIO;

O0BACHATL  MPUHUMMLI - AENCTBMA  MaluH, MPUOOPOB UM TEXHUYECKUX
YCTPOWACTB, pa3nnyaTb YCNOBUS X GE30MacHOro MUCMo/b30BaHMS B NOBCEAHEBHOWA
XU3HY;

NPMBOAUTL NMPUMEPDLI BKMaAa POCCUACKMX U 3apyOeXHbIX YYEHbIX-(PU3MKOB B
pasBMTME HayKW, B OOBLSACHEHME MPOLIECCOB OKPYXKAKOLEro Mupa, B pasBuUTHE
TEXHWKMN 1 TEXHOMOTUIA;

MCMO/b30BaTb TEOPETMYECKME 3HAHUSA MO (I3MKe B MOBCEAHEBHOM XXMN3HU A1
obecneyeHnss 6e30MacHOCT NpU obpalleHMn € npubopamMn U TEXHUYECKMMM
YCTPONCTBaMU, 419 COXPaHeHMs 340p0BbS 1 COBMOAEHNS HOPM 3KOIOMMYECKOro
MOBEEHNS B OKPYXKAIOLLIEN cpefe;

paboTaTb B Trpynne C BbINOJHEHWEM pPa3/IMYHbIX COLUMAIbHbIX POSen,
NNaHupoBaTb paboTy [rpynnbl, pauMoHasbHO pacnpefensTs 00653aHHOCTU U
MNaHMPOBaThb AeATeNIbHOCTb B HECTaHAAPTHbLIX CUTyaumsX, afeKBaTHO OLEHMBAaTb
BKNaf, KaKA0ro U3 y4aCTHVKOB FPynMbl B PELLEHWE pacCMaTpMBaeMOl NPo6aeMbI.



TEMATUYECKOE NMNJ1AHNPOBAHWE
10 KJTACC

KonnyectBo yacoB

HanmeHoBaHWe pasfenoB N TeM
nporpaMmmbi Bcero

Ne n/n

Pasgen 1. ®N3NKA N METOAbl HAYYHOI'O NMO3HAHWNA

11 dun3nKa N MeTodbl HayYHOro No3HaHuA 2

WToro no pasgeny 2

Pasgen 2. MEXAHUKA

2.1 KuHematnka 5
2.2 [nHamuka 7
2.3 3aKOHbl COXpaHeHUs B MeXaHWKe 6

WToro no pasgeny 18

Pazgen 3. MOJIEKYTAPHAA ®N3NKA N TEPMOANHAMWKA
OCHOBbI MOJIEKY/APHO-KNHETUYECKOM

31 9
Teopuu

3.2 OCHOBbI TEPMOANHAMUNKN 10

33 ArperaTHble COCTOSAHNSA BeLLECTBa. 5

da3oBble nepexosbl

KOHTpONbHbIE

paboTbl

lNMpakTnyeckue

paboTbl

ONEKTPOHHbIE

(undppoBble)
obpasoBaTe/fbHble

pecypchbl

Bubnunoteka LIOK
httD s://m .€0dS00.ru/7f41bf72

Bubnunoteka LIOK
httD s://m .€0S00.ru/7f41bf72

Bubnnoteka LIOK
httDs://m.edso0.ru/7f41bf72

Bubnmoteka LIOK
httDs://m.edso0.ru/7f41bf72

Bubnnoteka LIOK
httDs://m.edso0.ru/7f41bf72

Bubnnoteka LIOK
httDs://m.edso0.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edso0.ru/7f41bf72


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

NToro no pasaeny

Pa3sgen 4. SNEKTPOANHAMUKA
41 JNeKTpocTaTnKa

MMOCTOAHHbIN 3EKTPUYECKNIA TOK. TOKM B
pasnMYHbIX cpefax

4.2

WToro no pasgeny

Pe3epBHOe Bpems

OBLUEE KOJ/IMYECTBO YACOB IO
NMPOIrPAMME

24

10

22

68

Bubnmoteka LIOK
httDs://m.edsoo.ru/7f41bf72

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KNTACC

KonunyecTBo yacoB
HanmeHoBaHWe pas3fenoB v Tem

Ne n/n
MPOrpaMMbi Bcero KOHTpONbHbIE
paboThl
Pasgen 1. SIEKTPOAVNHAMUKA
MarHuTHoe norse. KTPOMarHuTH
11 nekTpoma as 1 1
NHAYKUNA
WToro no pasgeny 1n
Pasgen 2. KOJIEBAHUA 1 BOJIHbI
21 MexaH14yecKume 1 3/1IeKTPOMarHUTHbIe 9
' Kone6aHus
29 MexaH14yecKme 1 3NeKTPOMarHUTHbIe 5 1
BOJ/IHbI
2.3 OnTuka 10
WToro no pasgeny 24

Pasgen 3. OCHOBbI CMELIMANTBHOW TEOPUW OTHOCUTE/IbHOCTU
OCHOBbI CreLmansHON Teopuin

31 OTHOCUTENbHOCTU 4 1
WToro no pasgeny 4
Pasgen 4. KBAHTOBAA ®PN3NKA

4.1 ANemMeHTbl KBAHTOBOW OMTUKM 6

lMpakTnyeckue
paboTbl

ONeKTPOHHbIe

(undppoBsble)
obpasoBaTe/ibHble

pecypcbl

Bubnmoteka LIOK
httos://m.edsoo.ru/7f41c97c

Bubnmoteka LIOK
httos://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 CTpoeHune aToma 4
4.3 ATOMHOe 24p0 )
MToro no pasgeny 15

Pasgen 5. 9J/IEMEHTbI ACTPOHOMWIN NN ACTPOD®UN3INKK

5.1 SNemMeHTbl aCTPOHOMUM 1 aCTPOPU3NKM 7

WToro no pasgeny 7

Pasgen 6. OBOBLUAIOLLEE MOBTOPEHUE

6.1 O6o6uatoLLee NOBTOPEHUE 4
WToro no pasgeny 4
Pe3epBHoe Bpems 3

OBLLEE KOJIMYECTBO YACOB T10 NMPOIrPAMME 68

bubnuoteka LIOK
httos//m.edsoo.ru/7f41c97¢c

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnmnoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

NOYPOYHOE MNMNAHNPOBAHWE

10 KJTACC
KonnuectBo yacos ONEeKTPOHHbIe

Ne aTta NnppoBbIe

Tema ypoka KoHTponbHble  lNpakTunyeckue A Hap
n/n Bcero N3y4veHunA obpasoBaTe/ibHble

paboThbl paboThbl
pecypchbl
du3rKa — HayKa 0 npupose.
y PVPOA Bubnunoteka LLOK

1 HayuHble METO/bl MO3HaAHWA 1
OKpY>KatoLLero Mmpa
Posib 1 MecTo hr3nKmM B

05.09.2023  httos://m.edsoo.ru/ff0c32e2

(hOpMUPOBaHNM COBPEMEHHOM 1 Bubnmoteka LIOK
Hay4YHOW KapTUHbI M1pa, B 06.09.2023  httos://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AesATeNbHOCTUN N0AeN

MexaHn4yeckoe ABMXEHWe.

3 OTHOCUTENBHOCTbL MeXaHNYecKoro L Bubnnoteka LLOK
OBVXeHnd. MNepemelLieHve, 12.09.2023  httos://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpeHue
PaBHOMepHOE NMPAMONHERHOe 1 Bubnnoteka LLOK
[BWKEHME 13.09.2023  httos://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MPAMOSIMHENHOE 1 Bubnnoteka LLOK
[IBVXKEHME 19.09.2023  httos://m.edsoo.ru/ff0c372e
CB0b0fHOE nafieHre. YCKopeHue 1 Bubnmoteka LLOK
cBOOOAHOr0 najeHus 20.09.2023  httos://m.edsoo.ru/ff0c39cc
KpuBonnHeliHoe ABVKEHME.

7 [BWKeHNe maTepranibHOM TOUKK Mo 1 bubnmoreka LIOK

26.09.2023  httos://m.edsoo.ru/ffOc3ada
OKPY>KHOCTW


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

14

16

MprHUMN OTHOCUTENILHOCTU
"annnes. VIHepumanbHble CUCTEMBI
otcueta. epBblii 3aKOH HblOTOHa

Macca Tena. Cuna. MpuHUMN
cynepnosunummn cun. Btopoi 3akoH
HbloTOHa ANnd mMaTepranibHOM TOUKK

TpeTunin 3aKoH HboTOHa Ans
MaTepuaibHbIX TOYeK

3aKoH BceMUpHOro TaroteHud. Cuna
TSHKECTW. [MepBas KocMUYecKas
CKOPOCTb

Cuna ynpyroctu. 3akoH N'yka. Bec
Tena

Cwuna TpeHus. KoagguumeHTt
TpeHus. Cuna conpoTUBEHNS NpK
OBVDKEHVN Tefa B XKUAKOCTU WU
rase

MocTynaTtensHoe 1 BpaLaTesibHoe
[BWXeHne abCoNtTHO TBEPLOrO
Tena. MomeHT cunbl. [11e4yo cunbl.
Ycnosua paBHOBECUS TBEPAOIO Tena

MMnynbC MaTepuasibHOR TOUKH,
CMCTEMbI MaTepUabHbIX TOYEK.
MMnynbc cunbl. 3aKOH COXpaHeHNs
MMMynbca. PeakTBHOE ABMKEHNE

PaboTa 1 MOLLHOCTb CU/bI.
KunHeTnyeckas aHeprus

27.09.2023

03.10.2023

04.10.2023

10.10.2023

11.10.2023

17.10.2023

18.10.2023

24.10.2023

25.10.2023

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOc3be8

Bubnmnoteka LLOK
httos://m.edsoo.ru/ffOc3be8

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOc3be8

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c3d00

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc3el 8

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc3f76

Bubnmnoteka LLOK
httos//m.edsoo ,ru/ff0c41a6

Bubnunoteka LLOK
httos://m.edsoo.ru/ff0c43d6

Bubnmnoteka LLOK
httos://m.edsoo.ru/ff0c4502


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

o

maTepuasbHON ' ToUKK. Teopema 06
M3MEHEHNN KUHETUYECKON 3Heprum

MoTeHUnanbHasa aHeprus.
MoTeHUManbHas aHeprus ynpyro
e OpMMPOBaHHOM NPYXXUHbI.
MoTeHuUManbHas aHeprus Tena
BOM3M NOBEPXHOCTU 3emu

lNoTeHUManbHbIE K
HernoTeHUManbHble cubl. CBA3b
paboTbl HENOTEHUMANbHbIX CUN C
N3MEHEHNEM MEXaHNYECKOM
3HEPrnmn cucTemMbl Ten. 3akoH
COXPaHEeHNs MeXaHUYECKOW 3Heprm

JabopaTopHas paboTa
«WccnefoBaHne cBA3M paboThl CUNbI
C U3MEHEHMEM MEXaHMNYECKOM
3HEprum Tena Ha npumMepe
PaCTSHXKEHMS PE3NHOBOI 0 XXryTa»

KoHTponbHas paboTta no teme
«KnHeMaTuka. JuHammka. 3akoHbI
COXPaHEHNS B MEXaHMKE»

OCHOBHbIe NONOXeHUA
MOJIEKYNSAPHO-KNHETUYECKOIA
Teopun. BpOYHOBCKOE [BVXKEHNE.

Anddy3mns

Xapakrtep ABMXeHUs U
B3aMMOAENCTBUSA YacTuL, BELLIECTBA.
Mogenn cTpoeHns rasos,
XMAKOCTEW 1 TBEPABIX TN

31.10.2023

01.11.2023

07.11.2023

08.11.2023

14.11.2023

15.11.2023

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOc461a

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c478c

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc4b74

Bubnmoteka LLOK
httos://m.edsoo.ru/ffOc4dc2


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

31

Macca monekyn. KonmyecTso
BelllecTsa. NocTosaHHaaA ABoragpo

TennoBoe paBHOBECKE.
TemnepaTypa 1 e€ N3MepeHue.
LLIkana Temnepatyp Lenbcusa
MpeanbHblii ra3 B MKT. OcHOBHOE
ypaBHeHne MKT

AGCOMOTHaA TemnepaTypa Kak Mepa

CpefHei KMHETUYECKOW 3Heprum
[IBWXKEHUA MONeKy/. YpaBHeHME
MeHgeneeBa-KnaneipoHa

3akoH [lanbToHa. Ma30Bble 3aKOHbI

NabopatopHasa paboTa
«MccnepoBaHme 3aBUCUMOCTH
MeXZy napameTpamu COCTOSHMSA
paspeXXeHHoro rasa»

3onpouecchl B nieanbHOM rase u
NX rpagnyeckoe npeLcTaBfieHne
BHYTpeHHAs aHeprua
TepMOLMHAMUYECKOW CUCTEMbI U
Crocoobbl eé N3MeHeHus.
KonnuecTso Tensiotsl 1 paboTa.
BHyTpeHHAA aHeprus
0[JHOATOMHOrO MAeaIbHOro rasa

Buapbl Tennonepefayn

21.11.2023

22.11.2023

28.11.2023

29.11.2023

05.12.2023

06.12.2023

12.12.2023

13.12.2023

19.12.2023

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOc4fde

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c511e

Bubnunoteka LLOK
httos://m.edsoo.ru/ff0c570e

Bubnunoteka LLOK
httos://m.edsoo.ru/ff0c5952

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOc5¢c36


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

32

34

35

36

37

38

39

40

41

42

YpenbHasa Tenn0EéMKOCTb BeLLEeCTBa.

KonnyecTBo TennoTbl npu
Tennonepegave. AanabaTtHbll
npovecc

MepBblIii 3aKOH TEPMOAMHAMUKMN 1
ero npumeHeHue K n3onpotieccam
HeobpaTrMoCTb NpoLLeccoB B
npupoge. BTopoli 3aKoH
TepMOAVHAMUKN

MpuHumn gericteua n KN4
Tenn0BOM MallWHbI

Linkn KapHo v ero KIj,

3konoruyeckme npobsembl
Tern03HepreTuku

O606LLatoLLMIA YPOK
«MonekynsapHas ¢u3snka. OCHOBbI
TEPMOANHAMMKIN»

KoHTponbHas paboTa no teme
«MonekynsapHas ¢pusnka. OCHOBbI
TePMOAVHAMUKIN»
Mapoobpa3oBaHue 1 KOHAeHcauus.
VicnapeHne n KuneHve
AGCONIOTHAsA U OTHOCUTE/bHAA
BIKHOCTb BO3fyXa. HacbILWeHHbI
rnap

TBéppoe Teno. Kpuctannnyeckune u

amopHble Tena. AHM30TPONUA
CBOWCTB KpUCTannoB. XXnakume

20.12.2023

26.12.2023

27.12.2023

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0c5c36

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOc5efc

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c6230

Bubnunoteka LLOK
httos://m.edsoo.ru/ff0c600a

Bubnunoteka LLOK
httos://m.edsoo.ru/ff0c693 8

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c6a50

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c63b6

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOc64d8

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc65f0


https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

45

46

47

48

49

50

ol

Kpuctanibl. CoBpeMeHHbIe
maTepuanbl

lNnaBneHve n KpuctTansaums.
Y penoHada Tennota nnasfeHns.
Cyb6nmmaums

YpaBHeHvie Tenn10BOro banaHca

AnekTpusaums Ten. SNeKTPUYECKUI
3apsag. [JBa Buaa aneKTpuYecKnx
3apagoB

MPOBOAHUKN, ANANEKTPUKN U
NnonynpoBOAHNKN. 3aKOH
COXpaHeHWs 3NeKTPUYECKoro 3apaga
B3avmopeicTaue 3apsnoB. 3akoH
KynoHa. TouYeuHbIi 3N1eKTPUYECKIiA
3apsg,

HanpsykEHHOCTb 31EKTPUYECKOTO
nons. MpuHUMN cynepnosunyum
3NEKTPUYECKMX NONeN. JInHum
HanpsHYKEHHOCTU

PaboTa cun 31eKTPoCTaTUYecKoro
nong. MNoteHyman. PasHOCTb
NnoTeHLanoB

[MpOBOAHVKN U QN3NEKTPUKN B
3N1EKTPOCTATUYECKOM MOSE.
[nanekTpnyeckas nNpoHULAEMOCTb

AneKTpoéMKocTb. KoHaeHcaTop

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c6708

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c6820

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOc6bcc

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc6bcc

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOc6ced

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOc6df2

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc6f00

Bubnunoteka LLOK
httos://m.edsoo .ru/ffOc7018

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0c7126


https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

56

57

58

ONeKTPOEMKOCTb M/IOCKOr0
KOHZeHcaTopa. dHeprus
3apsXKeHHOro KoHAeHcaTopa

NabopatopHas paboTa "V3mepeHue
3NEeKTPOEMKOCTM KOHAeHcaTopa"

MpyHUMN AeACTBUSA U NPUMEHEHNE
KOHZEHCaTopOB, KOMVPOBa/IbHOrO
annapara, CTPyMHOro npuHTepa.
DneKTpocTaTNyecKas 3alluTa.
3aszemsieHve aneKTponprbopos

DNEKTPUYECKWIA TOK, YCNOBUS €ro
CyLlecTBOBaHMA. MOCTOSHHBIN TOK.
Cwuna Toka. HanpspkeHue.
ConpoTtueneHve. 3akoH Oma ans
y4yacTka Lenv

MocnepoBaTelbHOE, MapasnesnbHoe,
CMeLLlaHHOe CoeauHeHue
NPOBOAHUKOB. JlabopaTopHas
paboTa «l/13yyeHne cMeLLaHHOro
COefIMHEHUS Pe3NCTOPOB»

PaboTa 1 MOLLHOCTb
3N1EeKTPUYECKOro TOKa. 3aKOH
[xoynsa-JleHua

3akoH Oma ans NOMHOW
(3aMKHYTOI1) 3NeKTPUYECKOI Lien.
KopoTKoe 3amMblKaHue.
NaboparopHas paboTa «3mepeHne
3AC nCToYHMKA TOKa 1 ero
BHYTPEHHEr0 COMPOTUBEHNS»

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0c72c0

Bubnmnoteka LLOK
httos://m.edsoo.ru/ffOc74f0

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0c7838

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOc7ae0


https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

64

65

66

JNeKTPOHHaa NPOBOAMMOCTb
TBEPAbIX MeTasNoB. 3aBUCMMOCTb
COMPOTUB/IEHNSA META/INIOB OT

TemnepaTypbl. CBEPXMNPOBOANMOCTb

ANeKTPUYECKMIA TOK B BaKyyMe.
CBOIiCTBA 3/1EKTPOHHbIX MY4YKOB

MonynpoBOAHMKK, NX COBCTBEHHAS

1 NPUMeCHas NPOBOANMOCTb.
CBolicTBa p—n-nepexoja.
MonynpoBOAHMKOBbIE NPUGOPSI

DNeKTPUYECKMIA TOK B pacTBOpax W

pacnnaBax 3/1EKTPOJ/INTOB.

SneKTpoNMTMYecKas ANCCoLMaLms.

ANeKTponun3

DNEKTPUYECKMIA TOK B rasax.
CaMOCTOSTEeNbHbIN 1
HeCamoCTOSATe/IbHbIN paspsia,
MonHus. Mnasva

AnexTpuryeckre npmbopsl 1
YCTPOICTBA N UX NPaKTUYECKOe
npuvMeHeHve. MNpaBuna TeEXHUKK
6e30nacHOCTM

O606LLatoLLMIA YPOK
«ONEKTPOANHAMMKE»
KoHTponbHas paboTa no teme
«QneKTpocTaTuKa. MoCTOAHHbIV
3NEKTPUYECKMIA TOK. TOKM B
pas/INyHbIX cpepax»

Bubnmoteka LIOK
httos://m. edsoo.ru/ffOc84ae

Bubnmoteka LIOK
httos://m. edsoo.ru/ffOc82ba

Bubnmoteka LIOK
httos://m. edsoo.ru/ff0c84ae

Bubnmoteka LIOK
httos//m.edsoo ,ru/ff0c86fc

Bubnmnoteka LLOK
httos://m.edsoo ,ru/ff0c88be

Bubnmoteka LIOK
httos://m. edsoo.ru/ff0c8a8a


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pe3epBHbIin ypok. KOHTpObHast

67 paboTa no Teme
"OneKTpoAnHaMmNKa"
68 Pe3epBHbIil ypoK. O606LLaroLLNiA

YpoK no Temam 10 Knacca

OBLEE KOJIMYECTBO YACOB T10
NMPOIrPAMME

68

Bubnnoteka LLOK
https://m.edsoo .ru/ff0c8c56

Bubnmoteka LIOK
httos://m. edsoo.ru/ffOc8f6c


https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KNTACC

KonnyecTtBo 4acoB ONeKTPOHHbIe

Ne [ata umMdpoBble

Tema ypoka KoHTponbHble  [paKTn4yeckue
n/n Bcero n3yyeHus obpasoBaTe/ibHble

paboTbl paboTbl
pecypchbl
MoCcTOAHHbIE MarHUTbI U X
B3avMogelncTBme. MarHuTHoe rnorse. Bubnmoteka LIOK

BeKTop MarHUTHON MHAYKUMN. 01.09.2023  httos://m .€ds00.ru/ff0c9778
JIVHUM MarHUTHON NHAYKUMK

MarHuTHoe nose NPoOBOAHMKA C

TOKOM. OnbIT JpcTesa. 1 Bubnnoteka LIOK

B3avmogeiicTBne NpoBOAHMKOB C 05.09.2023  nttp s://m .e€dso0.ru/ffOc98fe

TOKOM

JTabopaTopHas paboTa «3yyeHve

MarHETHoEo I'IOJF')IFI KaTyLIJKI/IyC 1 1 bubnuoreka LIOK
08.09.2023  httos://m .€dso0.ru/ff0co8fe

TOKOM»

[elicTBMe MarHUTHOrO Nosis Ha

NpoBOAHMK ¢ TokoM. Cuna Amnepa.

NabopaTopHas paboTa 1 1 Bubnnoteka LIOK

«ccnefoBaHve AenNCTBIS 12.09.2023  httDs://m.edsoo.ru/ff0c9acO

MOCTOSAHHOIO MarHuTa Ha pamKy ¢

TOKOM»

[elicTBMe MarHUTHOrO Nosis Ha

[BVXYLLYHOCA 3apAXeHHY0 1 Bubnunoteka LIOK

yactuyy. Cvna JlopeHua. PaboTa 15.09.2023  httDs://m.edsoo.ru/ff0codf4
cunbl JlopeHua

ANeKTpoOMarHMTHas UHAYKLMA.
MoTOK BeKTOpa MarHWTHOW 19.09.2023


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

nHaykumn. 34C nHAyKuMn. 3aKoH
3N1eKTPOMarHUTHOM MHAYKLMM
Papages

JNabopatopHas paboTa
«MccnepoBaHe ABNEHNS
3NEKTPOMArHUTHON NHAYKLMN»

VHOYKTUBHOCTL. fBNeHue
camouHaykumn. 34C
CaMOVHAYKUMW. SHeprus
MarHUTHOIO MONA KaTyLLKK C
TOKOM. DNeKTpoMarHUTHOE none

TexHUYecKre YCTPOINCTBA U X
MPYMEHEHNE: NMOCTOSIHHbIE
MarHuTbl, 3N1EKTPOMArHNTl,
3M1EKTPOABUIaTe b, YCKOPUTENN
3N1EMEHTaPHbIX YacTuL,
VHAYKUMOHHAsA neYb

O6o6wwaroLmnin ypok «MarHuTHoe
none. SNEKTpOMarHUTHas
NHAYKUMS»

KoHTposibHas paboTta no teme
«MarHuTHoe none.
INEKTPOMarHUTHasA UHAYKUNA»

CB0060OAHbIE MEXaHMYECKNe
Kone6aHwus. MapMOHUYecKme
Kone6aHus. YpaBHeHMe
rapMOHUYECKNX KONebaHWiA.
MpeBpaLleHne aHeprum

22.09.2023

26.09.2023

29.09.2023

03.10.2023

06.10.2023

10.10.2023

Bubnunoteka LIOK
httD s://m .€0ds00.ru/ffOcal50

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0ca600

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcab82

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcad5 8

Bubnunoteka LIOK
httDs://m.edso0.ru/ff0caf06


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

16

17

18

19

JNabopatopHas paboTa
«MccnefoBaHve 3aBUCMOCTM
nepuoa Masbix KonebaHmin rpysa
Ha HATW OT A/IMHbI HUTK 1 Macchbl
rpysa»

KonebatenbHblI KOHTYP.
CB060AHbIE 3NEKTPOMArHUTHbIE
KonebaHus B MaeaslbHOM
KonebaTtenbHOM KOHTYpe. AHasorus
MEXAY MeXaHUYECKNMU U
3NEKTPOMAarHUTHbIMK KonebaHMaMm

®opmyna TomcoHa. 3aKoH
COXPaHEeHUs 3HEPruv B NAea/IbHOM
KoniebaTeslbHOM KOHTYpe

MMpencTaBneHne o 3aTyxaroLmx
KonebaHusX. BbIHY)X/AeHHble
MexaHU4eckue KonebaHus.
Pe30oHaHC. BbIHY>/eHHbIe
3N1eKTPOMarH1THbIe KonebaHus

[MepeMeHHbIN TOK.
CuHycounzabHbIA NepemMeHHbIN
TOK. MOLHOCTb NepemMeHHOro ToKa.
AMNNTYAHOE W AEACTBYIOLLEE
3HaYeHMe CU/Ibl TOKA N HanpPsXKeHus
TpaHcgopmaTop. MponsBoACTBO,
nepegava v noTpebneHve
3NEKTPUYECKON 3HEpPrnm

YCTPOWCTBO U NPaKTNYecKoe
NPYMEHEHNE 3/1EKTPUYECKOrO

13.10.2023

17.10.2023

20.10.2023

24.10.2023

27.10.2023

31.10.2023

03.11.2023

Bubnmoteka LIOK
httD s://m .€ds00.ru/ff0ch820

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOch9c4

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOchb86

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOchd34

Bubnmoteka LIOK
httDs://m.edsoo.ru/ff0cc324


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

24

25

26

3BOHKa, reHepaTopa NepemMeHHoro
TOKa, IMHWIA 3neKTponepesay

JKONOrnM4yeckme pucku npu
MPOU3BOACTBE 3/1EKTPO3HEPTUN.
KynbTypa ncnosb3oBaHus
3N1eKTPO3HEPrumn B NOBCEAHEBHOWA
YN3HW

MexaHWn4ecKue BO/HbI, YCN0BUS
pacnpocTpaHeHus. [Mepunog,
CKOpoCTb pacnpocTpaHeHus U
[NHa BOMHLI. [MonepeyHblie 1
NPOLO/bHbIE BO/HbI

3BYK. CKOpOCTb 3BYKa. [(POMKOCTb
3ByKa. BbicoTa TOHa. Tem6bp 3ByKa
ONEKTPOMArHUTHbLIE BOJHbI, UX
CcBOICTBa M cKopocTb. LLkana
3/IEKTPOMArHUTHBIX BOJH

MpUHLMNbI PaMOCBS3N 1

TenesnaeHuns. Passutue CpeacTs
cBA3n. Pagnonokaums

KoHTposnbHas pabota «KonebaHus u

BO/MHbI»

MpsMOIMHENHOe pacrnpocTpaHeHme
CBeTa B OJHOPOAHOM cpeje.
ToueyHbI NCTOUHMK cBeTa. Jyu
cBeTa

07.11.2023

10.11.2023

14.11.2023

17.11.2023

21.11.2023

24.11.2023

28.11.2023

Bubnmoteka LIOK
httDs://m.edsoo.ru/ffOccab4

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcccOc

Bubnmoteka LIOK
httDs://m.edsoo.ru/ffOccfe0

Bubnmoteka LIOK
httns://m.edsoo.ru/ffOcc6f8

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cd350


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

34

35

36

OTpaxkeHne cBeTa. 3aKOHbI
oTpaxeHus ceeTa. NMocTpoeHue
1300paXKEHNI B NIOCKOM 3epKasie

IMpenomneHve ceeTa. NonHoe
BHYTPEHHee OTPaXKEeHMe.
MpeaenbHbIA Yron noiHoro
BHYTPEHHEr0 OTpaXKeHUs
NNabopatopHas paboTa «/3mepeHue
rnokasaTens MnpesioM/IeHNs CTeK1a»
JTnH3bI. oCTpOEHME 1306paXKeHNI
B /InH3e. PopMysia TOHKOM JIMH3bI.
YBenuueHue nuH3bl

JNabopatopHas paboTa
«lccnefoBaHve CBOMCTB
1300PaXKEHNIN B NIMH3aX»

[vcnepcus ceeTta. CNOXHbINA cocTaB
6enoro ceeta. LigeT. JlabopaTtopHas
paboTa «HabnwogeHne gucrnepcmm
CBeTa»

WHTepepeHyms ceeta. Auipakums
ceeTa. AnpakunoHHas pelléTka
MonepeyHOCTb CBETOBBLIX BOJH.
lNonapusauma ceeta

OnTuyeckrie npnéopbl 1
YCTPOWCTBA U YCNOBUS UX
6e30MacHOro NpYMeHeHNs
I"paHuLbl NPUMEHUMOCTM
KNaCCUYECKOW MEXaHUKN.

01.12.2023

05.12.2023

08.12.2023

12.12.2023

15.12.2023

19.12.2023

22.12.2023

26.12.2023

29.12.2023

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcd4e0

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcd7f6

Bubnmoteka LIOK
httDs://m.edsoo.ru/ff0cd67a

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcddle

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0ced22

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0cf02e

Bubnmoteka LIOK
httDs://m.edsoo.ru/ff0cf862


https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

MocTynatbl cnewLuaibHON Teopun
OTHOCUTE/bHOCTU

OTHOCUTENBHOCTb
O[HOBPEMEHHOCTU. 3amef/1eHne
BPEMEHW 1 COKpaLLeHWe 4JINHBI

SHeprus n UMnynbc
PEeNATUBUCTCKON YacTuLbl. CBA3b
Maccbl C 3HEPrunei 1 NMMybLCOM.
SHeprus nokos

KoHTposnbHas paboTa «OnTuka.
OCHOBbI CrneLmansHON Teopun
OTHOCUTENNbHOCTU»

®oTOHbI. Popmyna MNMnaHka.
SHeprua v umnyssc oToHa

OTKpbITHE Y UcCNefoBaHne
(poToappeTa. OnbIThl AL T
CroneToBa

3aKoHbI (hoToa(PeKTa. Y paBHEHNe
SiiHWTeNHa AN (hoTo3dhdeKTa.
«KpacHas rpaHula» poToaddexTa
JasneHuve ceeta. OnbIThl 1. H.
JebepeBa. XvMU4ecKoe feinctane
cBeTa

TexHuueckune ycTpoincTea v
MPaKTUYECKOe NMPYMEHEHNE:
(hOTO3NMEMEHT, (POTOAATUMK,
CO/MHeYHas 6aTapesi, CBETOAMOA

Bubnmoteka LIOK
httD s://m .€ds00.ru/ffOcfad2

Bubnunoteka LIOK
httns://m.edsoo.ru/ffOcfc68

Bubnunoteka LIOK
httD s://m .€ds00.ru/ffOcf6f0

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOcfel6

Bubnmoteka LIOK
httD s://m .€ds00.ru/ffOcffc4

Bubnunoteka LIOK
https//m.edsoo.ruffOdO15e

Bubnmoteka LIOK
httDs://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

51

52

PelleHmne 3a4a4y no Teme
«DNeMeHTbI KBaHTOBOW ONTUKU»

Mogenb atoma TomcoHa. OnbIThl
Pesepdhopaa no paccesHuio a-
yacTuy,. lNnaHeTapHas MoAenb
aToma

MocTtynatbl Bopa

3ny4eHne 1 NornoLLeHme GoToHOB
npu Nepexoge aToma ¢ 0AHOro
YPOBHS SHEPrUU Ha Apyroid. Buapl
CMeKTPOB

BonHoBble CBOICTBA YacTUL,.
BonHbl ge bpoiins.
KopnycKynspHO-BO/IHOBOWA
Lyannsm. CrioHTaHHOe U
BbIHY>XEHHOE U3/TyyYeHne

OTKpbITME PaAN0aKTUBHOCTMW.
OnbITbl Pe3epdopaa no
onpefeneHnto coctasa
PaiM0aKTUBHOIO U3/My4YeHWs

CsolicTBa anba-, 6eta-, raMma-
n3nyyeHnsa. BnusaHue
PafM0aKTUBHOCTM Ha XMBble
OpraHm3Mbl

OTKpbITME NPOTOHA U HEMTPOHA.
M3oTonbl. Anba-pacnag.
DNEKTPOHHbIN U NO3UTPOHHBIA
6eta-pacnag. MaMma-usnyyeHve

Bubnunoteka LIOK
httDs://m.eds00.ru/ff0d0302

Bubnmoteka LIOK
httDs://m.edsoo.ru/ff0d091a

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOdOafa

Bubnmoteka LIOK
httDs://m.edsoo.ru/ffOdOafa

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d0ca8

Bubnnoteka LIOK
httDs://m.edsoo.ru/ff0d0fd2

Bubnnoteka LIOK
httDs://m.edsoo.ru/ffOdl 162


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

56

57

58

SHeprus cBA3n HYKNOHOB B Afpe.
FAnepHble peakumn. ALepHbIN
peakTop. [NpobnemMbl, NepcneKTyBbI,
9KO/0rMYecKme acnekTbl AAepHOM
3HEPreTuKM

AneMeHTapHbIe YacTuLbl.
OTKpbITVE NO3UTPOHA. MeTozpbl
Hab/IloAeHNsA 1 permcTpauum
a/leMeHTapHbIX YacTuy,. Kpyribii
CTON «PyHAAMEHTa/bHbIE
B3avMmopencTBmA. EAMHCTBO
(h1131YECKON KapTUHbI MUpax»

Bupa 3Bé3gHoro Heba. Co3ssesans,
ApKUe 3BE34bl, NNaHeTbI, UX
BUAVMMoe aBuxeHue. ConHeyHasa
cuctema

ConHue. ConHeyHasa aKTMBHOCTb.
McTouHmK sHeprum ConHua v 3Bé3[

3BE3/bl, UX OCHOBHbIE
XapaKTepuUCTMKK. 3BE3Abl INaBHOW
nocnefoBateibHOCTU. BHyTpeHHee
CTpoeHue 3BE34. CoBpeMEHHbIE
NpesACTaB/IEHNA O NMPONCXOXAEHNN
n asontoumn ConHua v 3863g

MrieyHblin MyTb — Halla
ManakTuka. MonoxeHwve n
LBuXeHne ConHua B [ManakTuke.
["anakTnKK. YepHble Ablpbl B A4pax
rafiakTmk

Bubnmoteka LIOK
httDS7/m .edsoo.ru/ffOd 1356

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

60

61

62

64

65

66

BceneHHas. PasberaHvie ranaktuk.
Teopusa BosbLIOro B3pbIBa.
PennkKTOBOE U3NYyYeHNe.
MeTaranaktmka

HepeLleHHble NPO6EMb
aCTPOHOMMY

KoHTposibHas paboTa «3nemMeHThbI
aCTPOHOMMM N aCTPOPU3NKIM»

O6o6LatoLLmniA ypoK. Posib (r3nku
1 aCTPOHOMUM B 3KOHOMUYECKOMA,
TEXHOMOMMYECKOM, coumanbHOM 1
3TUYECKOIA cthepax AesATeNbHOCTU
yenoBeka

O6o6LatoLmnin ypoK. Ponb 1 mecTto
(P13KM 1 aCTPOHOMMUU B
COBPEMEHHO Hay4HOI KapTuHe
mupa

O6o6uatoLmin ypok. Ponb
(h13nyecKon Teopmm B
(hopMMpoBaHUN MpPeACTaBEHNI O
(h13nYeCKOoin KapTuHE Mupa

O6o6uwaroLmin ypok. Mecto
(hM31YECKON KapTWHbI MUpa B
06LLeM psay COBPEMEHHBIX
€CTECTBEHHO-Hay4HbIX
NpeLCTaB/eHNiA 0 NpMpPoje
Pe3epBHbIin ypoK. MarHuTHoe rnorse.
ANeKTpoOMarHMTHas UHAYKUWS
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YYHEBHO-METOANYECKOE OBECIEYEHWE
OBPA3OBATEJIbHOI'O NMPOLUECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUVAJIbI ANA YYHEHNKA

» ®usmka, 10 knacc/ Msakuwwes 4., byxosues b.b., Cotckuii H.H. nop
pefakumein MapgeHToeBoin H.A., AKLUMOHEPHOE 06LLECTBO «M130aTeNbCTBO
«[pocseLeHme»

» ®usmka, 11 knacc/Msakuwes IM.J1., byxosues b.b., Yapyrud B.M. nog
pegakuuein MapgeHTbeBoit MNM.A., AKLMOHEPHOE 00LEeCTBO «34aTeNbCTBO
«[pocseLyeHme»

METOANUYECKNE MATEPUAJbI oA YHYNTENA

1. ®epgepasibHbIA rocyAapCTBEHHbI 06pa3oBaTe/bHbIA CTaH4APT CPeAHEro
(nonHoro) obuero obpazoBaHus. Ctaplias wkona. 10-11 knaccobl. - YTBepXKaeH
npukasom Ne 413 MuHobpHaykun Poccun.

2. Makuwes .A. n gp. dusmka. 10 knacc. YuebHuk. - M.: MNMpoceelyeHne, 2022,
3. Peanunsaumsa obpasoBarte/ibHbIX NPOrpaMM eCTeCTBEHHOHAYUYHON U
TEXHO/IOrMYeCKOo HanpaBIeHHOCTEN N0 (M3MKe C NUCMOb30BaHMEM
o6opypoBaHusa LeHTpa « TOYKA POCTA»7-11 knaccbl/ MUHMCTEPCTBO
npoceeLleHus Poccuiickoin ®egepaummn/,2023r.

4. MapgeHTbeBa H.A. CO60pHUK 334a4 no ¢manke. 10-11 knaccol. - M.:
MpocseLleHwne, - 2022.

5. lWWnnos B.®. INMoypoyHoe nnaHnpoBaHue no ¢msmke. 10-11 knaccol. Mocobue

yuuTenen obuleobpasosaT. opraHusaumii. - M.: MNpoceeweHne, 2021.



6. MapoH A.E., MapoH E.A. ®u3umka 10 kn. Angaktnyeckme matepuansl,- M.:
Apoda,

2021

7. MapoH E.A. ®u3mka. 10 kn. OnopHble KOHCMEKTbl U pa3HOYpPOBHEBbIE
3afaHna.-

Crl16.: OO0 «BukTtopus naocx», 2020.

8. CTaHzapTbl BTOPOro MokoseHus. MNprMepHble NporpaMMbl Mo y4e6HbIM
npegmetam. ®usmka 10-11 knaccbl. - M. «[pocseLyeHune», 2022,

9. CtaHfapTbl BTOPOro NokosieHns. MNMpumepHas ocHoBHast obpasoBaTe/ibHas
nporpamma 06pasoBaTe/ibHOro yupexkaeHns. OCHOBHas LWKona,- M.:
lMpoceelleHne, 2022.

10. PbimkeBuny A.T1. CoopHMK 3ada4d no ¢msmke. 10-11 knacc. - M.: poda,
2022.

LUNPPOBbBIE OEPA3SOBATEJIbHbLIE PECYPCbl N1 PECYPCbI CETWU
MHTEPHET

1 www.ucliportal.nl -yuntensckuii noptan

2 http://markx.narod.ni/pic/ - pusmka B LLKOSE.

3 http://festival. 1september.m/articles/ - hecTBasIb Nefarornyecknx naein
«OTKPbITbIA YPOK».

4 http://www . fizika.ni/ - cant gns yuntenen QU3NKN N NX YUYEHNKOB.

5 http :// school - collection . edu . ru/ - eguHaa Konnekuua LIOPoB.

6 http://www.physics.ni/ - maTepuanbl Mo Qusmke.
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