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NMOACHUNTEJIbHAA SATTMCKA

[Mporpamma no usmke 6a30BOr0 YPOBHSA Ha YPOBHE CpefHero o6Luero
0bpa3oBaHKNA pa3paboTaHa Ha OCHOBe MOMOXEHWI U TpeboBaHWUI K pe3ysnbTaTam
OCBOEHMS OCHOBHOI 06pa3oBaTe/lbHON Mporpammbl, NpeacTaBneHHbIX B @IrOC
COO, a Takke C y4yéTom (efdepasibHON paboyeir MNporpamMmbl BOCMUTAHUS W
KOHLEeNnuumn npenofasaHns yyebHoro npegmerta «dusmka» B 06pa3oBaTesibHbIX
opraHu3aumax Poccuiickoit defepaunn, peann3yoLmx OCHOBHble
obpasoBaTte/ibHble NPOrpaMmbil.

CofepxaHue nporpaMmbl MO (PM3MKe HanpasneHo Ha (opmMupoBaHue
eCTEeCTBEHHO-Hay4YHOW KapTuHbl Mupa obydvatowmxcs 10-11 knaccoB npw
00y4yeHUN UX Pu3nkKe Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
nogxopa. lMporpamma no msnke cooTBeTcTBYeT TpebosaHusM PrOC COO K
NNaHUPYEMbIM JIMYHOCTHBLIM, MNPEAMETHbIM M MeTanpeaMeTHbIM pe3y/bTaTam
00yyeHMns, a TaKKe Y4YMTbiBAET HEOOXOAMMOCTb peasiM3aumyi MeXnpeameTHbIX
CBs3eM (DM3MKM C €eCTEeCTBEHHO-Hay4HbIMK Y4ebHbIMW npeaMeTamu. B Hei
OMpesenstoTCa OCHOBHbIE Lenn U3yYeHnsa (U3MKM Ha YPOBHe CpefHEero obuiero
0bpa3oBaHuA, NiaHMpyemble pe3ynbTaTbl OCBOEHUSA Kypca (PU3NKK: TMYHOCTHbIE,
MeTarnpeiMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

[MporpamMma rno usnke BKIOYAET:

- NlaHMpyeMble pe3y/bTaTbl OCBOEHNA Kypca (PU3NKM Ha 6a30BOM YpPOBHe, B

TOM YKC/ie NpeLMeTHbIe pesynbTaTbl MO rogam obyyeHus;

- coflep>XaHne yyebHoro npegmeta «®Pursnka» no rogam 06y4yeHus.

du3nka Kak Hayka O Hambonee 00LMX 3aKOHaxX MPUPOLbI, BbICTynas B
KayecTBe y4yeOGHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIN BKag B CUCTEMY
3HaHWI 06 OKpYyXXatoLeM Mupe. LLIKObHBIA Kype (PU3NKN — CUCTEMOOOPA3YHOLLNIA
[191 eCTECTBEHHO-HAYUHbIX YUYeBOHbIX NPeaMEeTOB, NOCKONbKY (U3MYeCKMe 3aKOHbI
neXar B OCHOBE MPOLECCOB W ABMEHUWA, W3Y4YaeMbIX XUMWER, 6Guonorue,
(hm3nyeckoin reorpagmeir M acTpoHomuein. lKicnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWWA  OMpefenseT  Xapaktep W pasBUTHE
pasHOO0Opa3HbIX TEXHOMOTM B cepe 3HEPreTUKW, TpaHCnopTa, OCBOEHUSA
KOCMOCa, NOJSTYYEHUSI HOBbIX MaTepuanoB C 3afaHHbIMW CBOWCTBaMW U APYrUX.
3yyeHne (M3MKM BHOCUT OCHOBHON BKfag B (DOPMMPOBaHWE eCTeCTBEHHO-
Hay4YHON KapTWMHblI MMpa 00y4atoLlMXxcs, B (DOPMUPOBaHME YMEHUA NPUMEHSATb
Hay4YHbIn MeTOZ, MO3HAHWUS NPU BbINO/THEHUN UMW YYeOHbIX UCCNEef0BaHUN.

B ocHOBY Kypca (hu3umku [19 YPOBHS CpegHero ob6uiero o6pasoBaHus
MONOXEH pPAL WAEW, KOTOpble MOXHO paccMmartpuBatb KakK MPUHUMNLI  ero
MOCTPOEHMS.



Npesa uenocTHOCTU. B COOTBETCTBMM C Hell KYpC ABMSETCA JIOTUYECKM
3aBEPLUEHHBbIM, OH COAEPXUT MaTepuan 13 BCEX pas3fenoB (PU3MKKM, BK/IOYAET Kak
BONPOCHI K1aCCUYECKOM, TaK N COBPEMEHHOW (hU3MKMN.

Npea reHepanusaumi. B COOTBETCTBMM C Held MaTepuasn Kypca (hU3MKK
00beMHEH BOKPYr (DM3MYECKMX Teopuil. Begywmm B Kypce SBNAETCH
(hopmupoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLecTBe U
rnosne.

Npea rymaHuTapusauun. EE peanusauma npepnonaraet MCMnonb3oBaHMe
rYMaHUTapHOro noTeHUMana (U3MYEeCKO HayKu, OCMbIC/IEHME CBA3W Pa3BUTUA
(m3nMkn c pasBuTMEM 00LlecTBA, a TakkKe C  MUPOBO33PEHYECKUMMU,
HPaBCTBEHHbLIMM U 3KOMIOrMYeCKUMU Npobiemamu.

Npea npuknagHoi — HanpasneHHocTW. Kypc  (um3vku  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMX N TEXHOMOMMYECKNX MPUNOXKeHUI
M3yYeHHbIX TEOPUIA N 3aKOHOB.

Npesa akonorusaumm peanusyeTca NOCPeACTBOM  BBEAEHUS  3/1EMEHTOB
coAepXaHusi, MOCBAWEHHbLIX 3KOMOMMYeCKUM Mpob/sieMaM  COBPEMEHHOCTU,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKW W TEXHOJNIOTUIA, a Takke 06CYXAeHUA
Npo6/ieM paunoHaIbHOro NPUPOLONOosb30BaHMS N 3KOIOrMYeCKoin 6e30MacHOCTU.

CTepXXHEBbIMW 371eMeHTaMM Kypca (PU3NKM Ha YPOBHE CpedHero oobuiero
06pas3oBaHuNA ABNAOTCA (PU3NYeckue Teopun (hopmMmupoBaHMe MpPeLCTaBlEHNA O
CTPYKTYpe NOCTPOEHUsA (hM3MYECKOIN Teopumn, poaun PyHAaMeHTa/IbHbIX 3aKOHOB U
MPUHLMNOB B  COBPEMEHHbLIX MPeACTaBMEHMSX O  NPUPOAe,  rpaHuuax
MPUMEHMMOCTN TEOPWIn, [ANA  OMUCAHUS eCTECTBEHHO-HAYYHbIX SBMEHUA 1
MpoLeccos).

CUCTEMHO-AeATeNbHOCTHBIA MOAXOA B Kypce (hM3MKK peann3yeTca npexie
BCEro 3a CYET opraHm3auumn 3KCNepUMEHTaIbHON AeATeNIbHOCTU 00Y4YatoLmnXCs.
Onsa 06a30BOro YypoBHA Kypca (M3NKM — 3TO WCMOMNb30BaHWE CUCTEMbI
(PPOHT&/IbHLIX  KPAaTKOBPEMEHHbIX 3KCMEPUMEHTOB W /1abOpaTopHbIX paboT,
KOTOpble B Mporpamme Mo (u3anke o6beAMHEHbI B O6LLMIA CMIMCOK YYEHNUECKUX
NpakTU4yecknx paboT. BblgeneHve B yKazaHHOM nNepeyHe nabopaTopHbIX PaborT,
MPOBOAMMbBIX A/ KOHTPONS M OLUEHKM, OCYLLECTB/ISETCA Y4YaCTHMKaMU
obpa3oBaTeNlbHOro rnpouecca WUCXoasd W3 OCOBEHHOCTEN NaHMPOBaHUS U
OCHalleHus KabuHeta (uaMku. Tlpu 3TOM  0bGecrneynBaeTca  OBfageHue
obyyvatoLmMMmnCa YMeHUSMM MPOBOAUTL KOCBEHHbIE W3MEPEHUs, WCCNe0BaHmMS
3aBMCUMOCTEN  (DM3NYECKMX BENIMYMH M MOCTAHOBKY OMbITOB MO MPOBepKe
NpeLNOXeHHbIX TMNoTes.

Bonblloe BHUMaHWe YAeNseTCHd PeLeHUt0 PacYETHbIX W KayeCTBEHHbIX
3agad. Mpy 3TOM AN1a pacy&THbIX 3afay NPUOPUTETOM SABNSAIOTCA 3afayn C SBHO
3afjaHHOI PU3NYECKO MOAENbIO, MO3BONAIOLWME NPUMEHATb N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WUHTErpumpys 3HaHus U3
pasHbIX pasgenos. /19 KayeCTBEHHbIX 3a4a4 NPUOPUTETOM ABNAKOTCA 3afaHnNA Ha
06bACHEHWE MPOTEeKaHWUsA (PU3NYECKUX SBMEHUA N MPOLECCOB B OKPY>KAHOLLEN
XWU3HK, Tpebytowme Bbl6opa (MU3NYECKON MOAENN ANd CUTyauumn MNpakTUKo-
OpPWEHTUPOBAHHOI0 XapakTtepa.

B cooteetrctBMM Cc Tpe6oBaHusmMm DProC COO K maTepuasibHO-
TEXHUYECKOMY o0becrneyeHMo Yy4ebHOro npouecca 06a30Bbld  YPOBEHb Kypca
(hM31KKM Ha YPOBHe cpeaHero obLuero obpasoBaHMs [O/MKEH N3Y4aTbCA B YC/IOBMAX
NpeAMETHOro KabuHeta (U3MKU WUAW B YCIOBUAX MHTErpupoBaHHOIO KabuHeTa
NpeAMEeTOB €CTeCTBEHHO-HAYYHOro uUukna. B kKabuHeTe (DM3NKU [OSMKHO ObiTb
Heobxoaumoe nabopaTopHoe 060pyAOBaHME [ANS BbIMOMHEHUA YKa3aHHbIX B
nporpamme no (U3nKe YY4eHUYeCKMX npakTUYecknx paboT v AeMOHCTpaLMOHHOe
obopyaoBaHue.

[eMOHCTpaunoHHoe 06opyaoBaHMe (OPMUPYETCA B COOTBETCTBUU C
NPUHLMNOM  MWUHUMaNbHOW  [0CTaTOYHOCTM W 0bGecneyvBaeT MOCTaHOBKY
MepPeYnCNieHHbIX B MporpaMMe Mo (M3MKe KIKYEBLIX [AEMOHCTpauuin  ans
NCCNnefoBaHWsA  M3y4vaemblX  ABMIEHWA W MNPOLIECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHNIA.

JlTabopaTopHOoe 060pyAOBaHME [N YYEHUYECKMX MPaKTUYeCKMX paboT
(hopmupyeTcs B BUAE TeMaTUYECKMX KOMMEKTOB UM 0GecnevmBaeTcsa B pacyéTte
OHOro KOMMN/eKTa Ha [ABYyX obydvatowmxca. TemaTuyecKne KOMMEKTbl
nabopaTopHoro 060pyaoBaHMS [O/MKHbI OblTb MOCTPOEHbI HA  KOMIM/IEKCHOM
MCNONb30BaHUM aHANIOroBbIX U UMMPOBLIX NPMO0OPOB, a TakKe KOMMbHTEPHbIX
N3MEPUTENbHBLIX CUCTEM B BUAE LUPPOBLIX 1a60paTopUiA.

OCHOBHbIMW LLENAMU U3YyYeHUs (IN3UKKN B 06LLEM 06pa30BaHNM ABNAKOTCA:

- (hopMmMpoBaHME WHTEpeca W CTPEMIEHUS OOy4YaloWmUXcs K HayyHOMY
N3YUYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYa/IbHbIX U TBOPYECKUX
CMOCOBHOCTEW;

- pasBuUTME MpPeLCTaB/fIEHNA O HAYYHOM MeTOfe NO3HaHMS U (HOpMMPOBaHMe
MCCNenoBaTe/IbCKOro OTHOLIEHUS K OKPY>KAOLMM ABNEHUAM;

- (hopmMmMpoBaHMe Hay4YHOr0 MMPOBO33PEHUS KaK pe3y/ibTaTa U3y4eHUsi OCHOB
CTPOEHUA MaTepUn N PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

- hopmMmMpoBaHME  YMEHUI  OOBACHATL  SBMIEHMS € UCMOJSIb30BaHWEM
(PU3NYECKMX 3HAHWIN N HAYYHbIX [0Ka3aTeNbCTB;

- (hopmMmpoBaHMe NpeAcTaBleHUA O POAN (U3MKU AN PasBUTUSA APYrUx
€CTECTBEHHbIX HaYK, TEXHUKN N TEXHONOMNA.

JoCTKeHNe 3TUX Leneit 06ecrneymBaeTCa peLleHnemM Cnefyrowmnx 3agad B

npouecce U3yveHUs Kypca (PU3NKN Ha YPOBHE CpefHero obLuero obpasoBaHus:



- NPUOBPETEHNE CUCTEMbI 3HAHWNIA 06 0OLLMX (DMU3NYECKMX 3aKOHOMEPHOCTSIX,
3aKOHaX, TeopusiX, BK/IHOYAA MEXaHWKY, MONEKYNAPHYIO  (PU3NKY,
3NEKTPOANHAMUKY, KBAHTOBYIO (DU3VKY N 3/1IeMEHTbI aCTPOPU3NKN;

- hopMMpoBaHME  YMEHWIA  MPUMEHATb  TEOPETUYECKMe  3HaHuA AN
0ObACHEHUA  (DU3NYECKUX ABMEHUIA B MNpupode W AN MPUHATUA
MPaKTUYECKUX peLleHnA B NOBCEAHEBHOW YXU3HU;

- OCBOEHME CMOCO60B pelleHNs pas3/IyHbIX 33f4a4 C  ABHO 3alaHHOWA
(hpM3nM4ecKoin Mogenbto, 3afad, noApasymeBatonX CaMOCTOATENIbHOE
co3faHne (hM3NYecKoin Moaenu, afeKBaTHOM YCNOBUAM 3adauln;

- MOHUMaHMe (U3NYECKUX OCHOB W MPUHUMUMNOB AEACTBUA TEXHUYECKUX
YCTPOMCTB N TEXHONOrMUYECKMX MPOLECCOB, UX BIUSHUA Ha OKPY>KAKOLLLYHO
Cpeay;

- OBNafleHne MeToJaMM CamOCTOATE/IbHOTO MIaHNPOBaHUA U MPOBeAeHUs
(PM3NYECKMX IKCNEPUMEHTOB, aHaM3a M UHTEpnpeTauumn MHgpopmaumu,
onpefeneHns LOCTOBEPHOCTM NOMYYEHHOIO pe3ynbTara;

- CO3JaHne YCNoBWIA ANA PasBUTUA YMEHWIA MPOEKTHO-UCCeA0BATE/IbCKONA,
TBOPYECKOW [eATeNbHOCTH.

Ha wu3ydeHne (um3nky (6a30Bblii YpOBEHb) Ha YPOBHE CpefHero o6LLero
obpasoBaHua otBoauTca 136 yacos: B 10 knacce — 68 yacos (2 yaca B Hefiento), B
11 Knacce — 68 yacos (2 Yaca B Heflefto).

Mpegnaraemblii B nporpaMMe Mo (u3nkKe rmepeyeHb 1abopaTopHbIX U
NpaKTUYeCKUX paboT SABNSETCA PEKOMeHAOBaHHbIM, YYWUTeNb [enaeT BbIGOP
npoBefeHnss nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYASIbHbIX
0C0BEHHOCTe 00yYatoLmXCs.



COOEP>XAHVE OBYUEHUA
10 KNTACC

Pasgen 1. dunsnka v MeTogbl Hay4HOro nosHaHus

du3nKa — Hayka 0 npupoge. HayuHble MeTOAbl MO3HAHUA OKPY>KaloLLEero
Mupa. PO/b  3KCMepuMeHTa W Teopunm B NpoLecce MOo3HaHMA NpUpoabl.
SKCMNepPUMEHT B (PU3MKe.

MogenupoBaHue (U3NYECKUX SBMEHNIA U MPOLLECCOB. HayuHble rMnoTessbl.
dusmyeckme 3akoHbl U Teopun. IpaHnLbl NPUMEHUMOCTU (IU3NYECKMX 3aKOHOB.
[MpMHLMN COOTBETCTBUA.

Ponb U Mecto (M3NKU B (POPMUPOBAHNN COBPEMEHHOW Hay4HON KapTWHbI
MUpPa, B NPaKTUYECKOW AeSTENIbHOCTU NHOAEN.

[emoHCcTpauum

AHanorosble M UNPPOBbIE WN3MEPUTENbHbIE MPUOOPLI, KOMMbIOTEPHbIE
JaTynKN.

Pa3sgen 2. MexaHnka

Tema 1. KuHemaTVKa

MexaHnueckoe fBvKeHne. OTHOCUTENIbHOCTb MEeXaHUYeCKOro [ABUXeHus.
CucTtema oTcuéta. TpaeKkTopus.

[MepemeLLeHne, CKOPOCTb (CpefHsAs CKOPOCTb, MIHOBEHHAas CKOPOCTb) W
YCKOPeHMe MaTepuasibHOM TOYKW, MX MPOEKUMM Ha OCUM CUCTEMbl KOOPAMHAT.
CnoXeHune nepemeLL,eHnii U CNoXeHre CKOPOCTENA.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOe MPAMOMIMHENHOe [BuXeHue. [ padmku
3aBUCMMOCTN  KOOPAMHAT, CKOPOCTW, YCKOPEHUs, NyTU W MepemeLLeHmns
MaTepuasibHON TOUYKUN OT BPEMEHM.

CB060AHOE nafeHne. Y CcKopeHne CBOGOAHOr0O NageHus.

KpuBonuHeniHoe  aBwxeHue.  [BMXXeHWe  MaTepuaslbHOM  TOYKM MO
OKPY>KHOCTM C MOCTOSHHOM NO MOAY/H0 CKOPOCTbIO. YT/10Bask CKOPOCTb, JIMHeHas
CKopocCTb. [Mepuog v yacToTa obpatleHus. LIeHTpoCcTpeMnTeNbHOE YCKOPEHMe.

TexHUYeckme YCTPOMCTBA W MpPaKTUYECKOe MPUMEHEHME: CMUAOMETP,
[BV)KEHME CHapAAO0B, LIeMHble N PEMEHHbIE Nepeaayn.

[demoHCcTpauum

Mogenb cucteMbl OTCYETA, WAMKOCTPAUMA KMHEMATUYECKMX XapaKTepUCTUK
[BVKEHWS.

Mpeobpa3oBaHue ABWKEHWNIA C UCMO/Ib30BAHMEM MPOCTLIX MEXaHWU3MOB.

[MageHve Ten B BO34YXe M B paspeXXeHHOM NpoCTpaHCTBe.

HabnogeHne ABWXeHWA Tena, OPOLIEHHOro Mo YrioM K rOpu3oHTY W
FOPU30HTa/LHO.



3mepeHune ycKopeHus CBOOOAHOMO NageHus.

HanpasneHne CKOpOCTU Npu ABUXEHUN MO OKPYXXHOCTMU.

YUeHUYeCKunid aKCnepumMeHT, nabopaTopHble paboThl

3yyeHne HepaBHOMEPHOIO [ABWMXKEHUSA C Liefbl0 OnpegeneHnst MrHOBEHHOM
CKOpOCTH.

ccnepgoBaHne COOTHOLUEHWS Mexay NyTAMW, MPOMAEHHbIMW TenoM 3a
nocnefoBate/ibHble paBHble MPOMEXYTKW BpPeMEHM TMNpPU  PaBHOYCKOPEHHOM
ABWKEHUN C HaYasIbHON CKOPOCTbLIO, PaBHOM HyJO.

3yyeHmne ABMXKEHUS LWapnKa B BA3KOW XXNAKOCTW.

3yyeHue fBuKeHNs Tena, 6pPOLLEHHOro ropnsoHTasIbHO.

Tema 2. JuHamuKa

MpuvHUMn  oTHocuTenbHOCTM  Tanunes. TlepBbld  3aKOH  HblOTOHA.
HepunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cvna. MpuHUMN cynepnosvymmn cun. BTopoit 3akoH HbloToHA
A9 MaTepuasibHOM TOUKKU. TPeTuin 3aKoH HbloToHa ANst MaTepuasibHbIX TOYEK.

3aKOH BcemupHOro TaroteHua. Cwuna TaXecTn. [lepBasg KOCMUYeCKas
CKOpPOCTb.

Cwuna ynpyrocTu. 3akoH 'yka. Bec Tena.

TpeHve. Bugbl TpeHus (MOKOS, CKOMbXeHUA, KadyeHus). Cuna TpeHus. Cyxoe
TpeHve. Cuna TPeHUA CKONbXEHUSA U cuia TPeHUs NoKos. KoamumneHT TpeHus.
Cuna conpoTmMBeHNA NPU ABUXXEHUM TeNa B XXUAKOCTM UK rase.

[MocTynaTenbHOe 1 BpaLlaTe/bHOE ABUXeHe abCoTHO TBEPAOro Tena.

MOMEHT CWuibl OTHOCUTENIbHO OCW BpalleHus. [lnedyo cunbl. Ycnosusa
paBHOBeCKA TBEPAOro Tena.

TexHNYeckne YCTPOMCTBA W MPaKTUYECKOe MpPUMEHEHME: MOALMMHUKN,
[IBU>KEHNE UCKYCCTBEHHbIX CMYTHNKOB.

[demoHCcTpauum

#BneHne nHepuun.

CpaBHEHMe Macc B3aMMOAENCTBYHOLLMX Tel.

BTopoi1 3aKOH HblOTOHa.

3mepeHue cun.

CnoxxeHue cun.

3aBUCMMOCTb CW/bI YNPYTroCcTK OT AethopmaLimu.

HeBecomocTb. Bec Tena npy yCKOpPeHHOM NoAbeEMe N NajeHUN.

CpaBHeHME CUN TPEHUA MOKOSA, KAYEHUA U CKONBXEHNS.

YcnoBus paBHOBecus TBEpAoro Tena. Buabl paBHoBecus.

YUeHUYeCKuniA aKCnepumMeHT, nabopaTopHble paboThbl

3yueHmne ABMKeHMS GpyCcKa Mo HaKNOHHOW NI0CKOCTH,



iccnegoBaHue 3aBUCUMOCTW CUA YMPYTOCTU, BO3HUKAKOLINX B MPYXXUHE U
pe3HOBOM 06pasLie, OT UX AehopMaLun.

ccnefoBaHve YCnoBuidi paBHOBeCUs TBEPAOro Tefa, WMEHLWEro 0Cb
BpaLLeHuS.

Tema 3. 3aKOHbI COXpaHeHWs B MexaHuKe

MNynbC matepmanbHOW TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
MNynbC cuibl U M3MeHeHWe MMNynbca Tena. 3aKOH COXpPaHeHus UMMysbea.
PeakTVBHOE ABMXEHME.

PaboTta cunbl. MOLWHOCTb CUSbL.

KnHeTuuyeckas 3Heprus marepuasibHOn TO4YkW. Teopema 06 M3MEHEeHUU
KWHETNYECKOWN 3HEeprum.

[MoTeHunanbLHas 3Heprus. [MoTeHuManbHas 3Heprus ynpyro
AehopMnpoBaHHOM  NPYXWHbI.  [loTeHUnanbHas  3Heprusa  Tena  B6M3K
MOBEPXHOCTU 3eM/N.

[MoTeHUManbHble M HenoTeHuuasbHble  cuibl. CBA3b  paboThl
HENOTEHUMaNbHLIX CU/T C WU3MEHEHWEM MeXaHWYeCKON 3Heprum cCuUctembl Ten.
3aKOH COXpaHeHUs MeXaHUYeCKOW SHepruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHNYeckme YCTPOMCTBA M MpPaKTUYeCKoe MpPUMeHeHMe: BOLOMET, KONEp,
MPY>XXUHHbBIA NUCTONET, ABUXXEHWE PaKeT.

JemoHCcTpauum

3aKOH COXpaHeHusa NMMNynbea.

PeakTVBHOE ABUXEHME.

Mepexop NOTeHLMAIbHOW 3HEPT M B KMHETUYECKYHO N 06paTHO.

YUeHUYeCKunii aKCnepumMeHT, nabopaTopHble paboThl

3yyeHne abCOMOTHO HEYMnpyroro ygapa C MOMOLLbH [ABYX OAMHAKOBbIX
HUTAHbLIX MAATHUKOB.

WccnepgoBaHue €BA3M paboTbl CUbl C U3MEHEHMEM MeXaHUYeCKON 3Hepruu
Tena Ha NpuUMepe pacTAXKeHUA PE3HOBOI0 XryTa.

Pasgen 3. MonekynspHasa pusvka v TepMognHaMmnKa

Tema 1. OCHOBbI MOJIEKY/IAPHO-KUHE T NYECKOI Teopum

OCHOBHble NONOXEHUA MONEKYNAPHO-KMHETUYECKOW TEOPUM U KX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHWe. [Ougpdysusa. Xapaktep [OBUMXKEHUA U
B3aMMOAENCTBMS YacTuy, BewjectBa. Mofenu CTPOEHUS ras30B, >KMAKOCTEN U
TBEPAbIX TN N 00BbACHEHNE CBOMCTB BeLecTBa Ha OCHOBE 3TUX Mogenein. Macca v
pasmepbl Monekyn. Konnyectso Belectsa. [MocTosHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa 1 eé n3mepeHue. LLikana temnepartyp
Llenscums.



Mopgens unpgeansHoro rasa. OCHOBHOe YypaBHeHWE  MOJIEKYNSAPHO-
KWHETMYECKON Teopun upaeasibHOro rasa. AOGCONOTHas TemnepaTypa Kak mepa
CpefHel KWHETUYECKOW 3HEepruum TEennaoBOro [ABWXKeHWs uvacTuy rasa. Llkana
Temnepatyp KenbBuHa. Ma3oBble 3aKOHbI. YpaBHeHe MeHeneeBa—KnanenpoHa.
3akoH [anbToHa. 3onpouecchl B naeanbHOM rase ¢ NOCTOAHHLIM KOJIMYECTBOM
BellecTBa. [pagmyeckoe mnpeAcTaB/eHNe W30MPOLLECCOB: M30Tepma, U30X0pa,
n3obapa.

TexHN4Yeckme YCTPOMCTBA W MpaKTUYECKOe TMPUMEHEHME: TepMOMETP,
bapomeTp.

JemoHCcTpauum

OnbITbl, AOKa3blBalOLME [UCKPETHOE CTPOeHWe BeLecTsa, (otorpagpumn
MOJIEKY/1 OpPraHNYeCKNX COeJMHEHMNIA.

OnbITbl MO ANGDY31UN XKUAKOCTER 1 rasos.

Mogens 6pOoyHOBCKOI0 ABMXeHHS.

Mopgenb onbiTa LLTepHa.

OnbIThI, [l0Ka3blBatoLme CYLLEeCTBOBaHMe MEe>XXMOEeKYNAPHOro
B3aMMO/ENCTBMS.

Mopgesb, UNNKCTPUPYILLAaa NPUPOAY AaBEeHUs rasa Ha CTEHKM cocy/a.

OnbITbl, WNNIOCTPUPYIOLLME YpaBHEHUE COCTOAHUA WAeaNbHOI0 rasa,
N30MpoLecChl.

YUeHUYeCKuniA aKCnepuMeHT, nabopaTopHble paboThl

OnpefeneHre macCbl BO3ayxa B KNacCHOW KOMHaTe Ha OCHOBE WM3MepeHWiA
06bEMa KOMHaTbI, AaB/IeHNA 1 TeMMepaTypbl BO3AyXa B Heil.

iccnepgoBaHue 3aBUCUMOCTI MeXAy napameTpammy COCTOSHUA paspeXxeHHOoro
rasa.

Tema 2. OCHOBbI TEPMOANHAMUKN

TepMoguHaMnyeckas cuctema. BHYTPeHHSS 3Heprus TepMOAUHaMUYeCKOi
CUCTEMbI U CNOCOOLI eé n3MeHeHNs. KonnyecTso TenioThbl U paboTa. BHYTpeHHAS
3Heprva  OAHOATOMHOrO  UMAeaslbHOro  rasa. Buabl  Tennonepegayu:
TENI0NMPOBOAHOCTb, KOHBEKLUA, U3NlyyeHue. Y aenbHaa TenjaoéMKOCTb BELLECTBa.
KonunyecTBo TennoTel NpK Tensionepesaye.

MoHATME 06 aamabaTtHOM npouecce. [lepBblA 3aKOH TepMOAUHAMUKMN.
[MprMeHeHVe NepBOro 3akoHa TepMOAMHaMUKW K u3onpoueccam. [padumyeckas
NHTepnpeTauuns paboTbl rasa.

BTopoii 3aKOH TepmoAgnHaMUKA. HeobpaTMMOCTb NPOLLECCOB B NMPUPOLE.

Tennosble  MawwuHbl.  TlpUHUMNLI  OEWACTBUA  TEMIOBbIX  MalUVH.
[MpeobpasoBaHUA 3Heprun B TenioBbIX MaliMHax. KoappuumeHT nosnesHoro
[EeNCTBMSA TennoBO MalunHbl. LiMkn KapHO ¥ ero Koa@uuMeHT Mose3HOro
[EeNCTBMA. IKOOrnYeckme npobiembl TENI03HEPTETUKMN,



TexHN4YeckmMe YCTPOMCTBA W MPaKTUYeCKoe MPUMEHEHWe: [ABuUratefb
BHYTPEHHEro cropaHusi, 6bITOBOM X0N0ANNbHUK, KOHAMLMOHEP.

JdemoHCcTpauum

I3MeHeHWe BHYTPEHHe 3Heprum Tena nNpu COoBepLleHWM paboTbl: BblneT
NPo6KM M3 OYTbINKM NOJ AEeNCTBMEM CXATOro BO34yxa, HarpesaHuwe asupa B
NaTyHHOWN Tpy6Ke NyTéM TpeHus (BUAEOLEMOHCTPaLMSA).

I3MeHeHVe BHYTPEHHE 3Heprumn (TemnepaTypbl) Tefia Nnpy Tenaonepegaqe.

OnbIT no afgmabaTHOMy paclivpeHnto Bosgyxa (OMbIT C  BO34YLUHbLIM
OrHUBOM).

Mogenu napoBou TypouHbI, ABUraTeNis BHYTPEHHErO CropaHunsi, peakTUBHOIO
ABUraTens.

YUeHUYeCKunii aKCnepuMeHT, nabopaTopHble paboThl

3mepeHve yaenbHOM TennoEMKOCTH.

Tema 3. ArperaTHble COCTOSAHNA BelllecTBa. Pa3oBble Nepexoabl

[Mapoobpa3oBaHue U KOHAeHcaums. VicnapeHue n kuneHue. ABCONKOTHasA Y
OTHOCMTENIbHAasA BAXHOCTb BO3Ayxa. HacblWweHHbIA nap. YpAenbHasa TensioTta
napoobpa3oBaHns. 3aBUCMMOCTb TEMMEPATYPbl KAMEHNS OT AaB/IEHWS.

TBépaoe Teno. Kpuctannmyeckme n amopgHble Tena. AHA30TPOMNMS CBOWCTB
Kpuctannos. XXugkue kKpuctaninbl. CoBpeMeHHble MaTepuanbl. [lnaeneHve wu
KpucTannusaums. Y aenbHas Tensiorta nnasneHms. Cybnmmaums.

YpaBHeHMe Ten0Boro 6anaHca.

TexHN4Yeckme YCTPOMNCTBA WM MNPAKTUYECKOe MPUMEHEHME: TUTPOMETP U
NCUXPOMETP, KaIOPUMETpP, TEXHONIOTUN MNONYYEHUSA COBPEMEHHBLIX MaTepuasios, B
TOM YMCNe HaHOMaTepUaioB, N HAHOTEXHO/IOTUN.

[emoHCTpauum

CBOWCTBA HaCbILLEHHbIX MapoB.

KuneHve npv NOHWXeHHOM JaB/eHUN.

Cnocobbl N3MepeHNs BNAXKHOCTH,

Habno4eHne HarpeBaHUs 1 NaasaeHUa KPUCTa/IMYeCKOro BeLLecTBsa.

JeMoHCTpauna KpucTannos.

YUeHUYeCKuniA aKCnepuMeHT, nabopaTopHble paboThl

I3MepeHne OTHOCUTENIbHOW BNaXKHOCTM BO3AyXa.

Pasgen 4. 9neKTpognHaMmmnKa
Tema 1. OnekTpocTaTUKa
AnekTpu3auma Ten. INEeKTpuUYecKuin 3apsg. [Ba BuAa 3MEKTPUYECKUX
3apanoB. MpOBOAHWKKW, AWINEKTPUKU U MONYNPOBOAHMKKW. 3aKOH COXpaHeHUs
3N1eKTPUYECKOro 3apaja.
B3anmopeiicTeme 3apsaos. 3akoH KynoHa. TOYeUHbI 3NeKTPUYECKUIA 3apsf,.
DneKTpuyeckoe none. HanpsHKEHHOCTb 3NeKTpuyeckoro nons. [puHUMN



Cyneprnosnunn aNeKTPUYeCKUX nonei. JIMHUM HanpsHXKEHHOCTU 3N1eKTPUYECKOro
nons.

Pabota cun  anekTpoctatuyeckoro  nongd.  loteHuwan.  PasHOCTb
noTeHumanoB. [1POBOAHWKM W [LOUINEKTPUKMA B 3/IEKTPOCTATUYECKOM MOJe.
[OnanekTpnyeckas NPOHMLLAEMOCTb.

ANeKTPOEMKOCTb. KoHAeHcaTop. O/1eKTPOEMKOCTbL MJIOCKOro KOHAeHcaTopa.
SHeprua 3apsXKeHHOro KoHAeHcaTopa.

TexHNYeckmMe YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHWE: 3/1eKTPOCKOM,
3MIEKTPOMETP, 3NeKTpocTaTUyeckas 3awuTa, 3a3emfieHMe 3/1eKTpPonprbopos,
KOHAEHCcaTop, KONMPOoBasIbHbIM annapat, CTPYWHbIA NPUHTEP.

[emoHCcTpauum

YCTPONCTBO U NPUHLMN AENACTBUA 3/1eKTpoMeTpa.

B3avmogeicTBMe Ha3NEKTPU30BaHHbIX Te.

ANeKTPUYecKoe nose 3apsaxeHHbIX Te.

[MPOBOAHMKM B 3/IEKTPOCTATMYECKOM MOJSIe.

ANeKTpocTaTuyeckas 3aunTa.

[N3neKTpKKM B 3N1eKTPOCTATUUYECKOM MOJSE.

3aBMCUMOCTb  3/1eKTPOEMKOCTU  MJIOCKOr0  KOHAEeHcaTopa OT  Naowaan
MNaCTWH, PaCCTOAHUSA MEXAY HUMW U AU3NEKTPUYECKON MPOHULLAEMOCTMN.

SHeprua 3apsXKeHHOro KoHAeHcaTopa.

YUeHUYeCKuniA aKCnepuMeHT, nabopaTopHble paboThl

13mepeHme 3NeKTPOEMKOCTU KOHAeHcaTopa.

Tema 2. NMOCTOAHHBIV 3/IEKTPUYECKNIA TOK. TOKM B pasNINYHbIX Cpeaax

ANEKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBAHUA 3MEKTPUYECKOro TOKa.
NcTOUHMKM ToKa. Crna Toka. MoCTOAHHBIA TOK.

Hanps»xeHve. 3akoH Oma 415 yyacTka Lenw.

JNeKTpPUYeckKoe COMpPOTUB/EHNe. Y[OeNbHOe COMNPOTMB/IEHME BeLLecTBa.
[MocnefoBatensHOe, NapaienbHoe, CMeLllaHHoe coeiHeHe NPOBOAHMKOB.

PaboTta anekTpuyeckoro Toka. 3akoH [pkoynsa—/leHua. MOLLHOCTb
3N1eKTPUYECKOr0 TOKa.

ANeKTPOABMKYLLAA CuMa U BHYTPEHHEE COMPOTMB/IEHNE WCTOYHMKA TOKa.
3akoH OMa /18 NosHOM (3aMKHYTOW) 31eKTpuYeckor uenn. KopoTKoe 3aMblKaHue.

ONeKTpOHHass  NPOBOAMMOCTL  TBEPALIX  MeTa/NoB.  3aBUCMMOCTb
COMPOTMB/IEHNA MeTa/II0B OT TeMnepatypbl. CBEPXNPOBOAUMOCTb.

ANEKTPUYECKNA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHbIX MY4YKOB.

[MonynpoBOAHUKW. CobcTBeHHaS 7 npumecHas NMPOBOAUMOCTb
nofynpoBoAHMKOB. CBOWCTBA p—N-nepexoga. MonynpoBogHNKOBbLIE MPUGOPLI.

JNeKTpUYeCKMin  TOK B pacTBopax W  pacnjiaBax  3/1eKTPO/IUTOB.
ANeKTPonTHYecKasa guccounauns. 3neKTpoams.



ANeKTpUYeCKnin ToK B rasax. CamMoCTOATENbHbIA N HECaMOCTOATE/IbHbIA
paspsag. MonHusa. INnasma.

TexHNYeckne YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: ammnepMmeTp,
BO/IbTMETP, peocTar, WCTOYHWKW TOKa, 3/IeKTpoHarpesaTebHble NpUbopsl,
3N1EKTPOOCBETUTE/bHbIE MPUOOPLI, TEPMOMETP CONPOTUBEHNS, BaKYYMHbIN ANOL,
TEepPMUCTOPbI 1 (HOTOPE3UCTOPLI, NOMYNPOBOAHUKOBLIA AMOM, ra/lbBaHMKa.

[demoHCcTpauum

I3MepeHne Cunbl TOKa U HanpsXKeHUs.

3aBMCUMOCTb COMPOTMBEHUSA UMINHAPUYECKUX MPOBOAHWMKOB OT AJINHBI,
noLwaamn nonepeyHoro ceYeHns N marepuana.

CMeLLaHHoe coeiHeHNe MPOBOAHMKOB.

MpsAMoe un3MepeHVe 3NeKTPOABMXKYLLEA cuibl. KOpoTkoe —3aMblKaHue
ra/lbBAHNYECKOr0 3/1EMEHTA U OLeHKA BHYTPEHHErO CONPOTUB/IEHNS.

3aBMCUMOCTb CONPOTUBNEHNA META/INIOB OT TeMMepaTypbl.

[MpOBOAMMOCTb 3/IEKTPOSIUTOB.

\cKpoBOiA pa3psag 1 NPOBOAMMOCTb BO3AYyXa.

O[LHOCTOPOHHSAS NPOBOAUMOCTb 4M0JA.

YUeHUYeCKunii aKCnepumMeHT, nabopaTopHble paboThl

3yyeHne CMeLaHHOro CoefMHeHNS Pe3nCTOPOB.

3MepeHne 3MeKTPOABWXKYLLEN CUMNbl UCTOYHMKA TOKA M €ro BHYTPEHHErO
CONPOTUB/IEHNS.

HabnoaeHne 31eKTponnsa.

MexnpeAMeTHble CBA3U

N3yyeHne kypca usmkyu 6a3oBoro ypoeHs B 10 Knacce OCYLLECTBASETCA C
YUYETOM CcogepyKaTeslbHbIX MEXMPeAMETHbIX CBfA3e C Kypcamu MaTeMaTuKw,
6ronorumn, XMMmm, reorpamm n TeEXHONOrUN.

Me>KnpeameTHble MOHATUSA, CBA3AHHbIE C U3Y4YeHVEM MeTOLOB Hay4yHOro
MO3HaHWA: ABMEHWe, Hay4HbIW (DaKT, runoTesa, (PU3NYecKas BeNMYMHA, 3aKOH,
Teopwus, HabNIOAEHME, 3KCMEPUMEHT, MOLENMPOBaHNE, MOAESb, U3MEPEHME.

MaTemaTVKa: peleHne CUCTEMbl YpaBHEHWI, JfIMHEeNHasa (YHKUWS,
napa6ona, runepbona, Ux rpagmkn U CBOWCTBA, TPUrOHOMETPUYECKME PYHKLMNK:
CUHYC, KOCUHYC, TaHr'eHC, KOTaHreHC, OCHOBHOE TPUTrOHOMETPUYECKOE TOX/AECTBO,
BEKTOPbI 1 MX NPOEKLMN HA OCU KOOPAUHAT, C/I0XKEHNE BEKTOPOB.

Buonorua: mexaHM4Yeckoe [ABVMXKEHME B XXMBOW Npupoje, A1 ys3mns, ocMoc,
Tenn000MeH XXMBbIX OpPraHn3mMoB (BUAbl Tenjonepesayn, TeMI0BOe PaBHOBECUE),
ANEKTPUYECKUE ABMIEHNSA B XKMBOW NPUPOZE.

XUMUA: ANCKPETHOE CTPOEHUE BeLLECTBa, CTPOEHV e aTOMOB U MOJIEKY/1, MO/lb
BeLecTBa, MOJipHas Macca, Ten/joBble CBOWCTBA TBEPALIX TeN, >XWUAKOCTEN K



rasoB, 3/MEKTPUYECKME CBOMCTBA METAN/IOB, 3MEKTPONUTUYECKas AMccoumaLms,
ranbBaHMKa.

[eorpacmsi: BNaXXHOCTb BO3AYyXa, BETPbI, 6ApOMETP, TEPMOMETP.

TexHonorus: npeobpasoBaHue [ABWXKEHWUIA C MCMOMNb30BaHNEM MEXaHWU3MOB,
YUYET TPeHUs B TexHWKe, MOALWWMHUKKL, WCMNONb30BaHME 3aKOHA COXPaHEeHWs
MMMNynbCa B TexHUKe (pakeTa, BOAOMET W Apyrve), ABWratenlb BHYTPEHHErO
cropaHus, napoeasi TypbuHa, GbITOBO XONOAUNBHUK, KOHAULIMOHEP, TEXHOMOTN
MOMyYeHUs COBPEMEHHbIX MaTepuanoB, B TOM YMCNe HaHOMaTepuanoBs, WU
HAHOTEXHONOIMK, 3MEKTPOCTaTUYeCKas 3alliMTa, 3a3eM/ieHMe 3/1eKTPonpMoopoB.,
KCEpOKC, CTPYViHbIIA NPUHTEP, 3/1eKTPOHarpeBaTe/bHble npnoopbl,
3M1EKTPOOCBETUTENbHbIE NPUOOPLI, FaslbBaHMKa.

11 KJTACC

Pasgen 4. 9neKTpognHaMmmnKa

Tema 3. MarHnTHoe nosne. ANeKTPOMarHNTHasa UHAYKLUNA

[MOCTOAAHHbIE  MarHWTbl.  B3aMMofeincTBMe  MOCTOAHHBLIX ~ MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMK. TlpyHUMN  cyneprnosnumnm
MarHUTHbIX Nonei. JINHUA MarHUTHON WHAYKUMW. KapTuHa NIMHWMIA MarHWTHOM
NHAYKLUMW NMONA NOCTOAHHbLIX MarHUTOB.

MarHuTHoe nose npoBOAHMKA C TOKOM. KapTuHa JSIMHUIA WUHOYKUWW
MarHUTHOro nona [AJIMHHOro NPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLEBOro
MPOBOAHMKA, KaTyLIKK ¢ TOKOM. OnbIT 3pcTesa. B3avmoeincTeme NpoBOAHMKOB C
TOKOM.

Cuna Amnepa, eé MoAy/nb W Hanpas/eHMe.

Cwuna JlopeHua, eé Mofynb 1 HanpaeneHve. JBMKeHNe 3apsXKeHHON YacTuLbl
B 0HOPOAHOM MarHMTHOM nose. Pabota cunbl SlopeHua.

fBneHne 3NeKTPOMarHUTHON MHAYKUMK. T1OTOK BeEKTOpa MarHUTHOWA
VUHAYKUMW.  DNEKTPOABMKYLLAA Ccuna  WMHAYKUMKW. 3aKOH  3/1IeKTPOMarHMTHOM
NHOYKUMK Papajes.

BuxpeBoe 3nekTpuyeckoe nose. JINEKTPOABMXKYLLAA Ccuna WHAYKUAN B
NPOBOAHWKE, ABWXYLLEMCA NOCTYNaTe/lbHO B OAHOPOLHOM MarHUTHOM MoJe.

[MpaBuno JleHua.

MHAYKTUBHOCTL.  fABNEeHWe  caMOMHAYKUUW.  ONeKTPOABMXKYLLAA  cuna
CaMONHAYKLNN.

JHeprua MarHUTHOro NoJiA KaTyLLKN C TOKOM.

DNeKTpoMarHUTHoe norsne.

TexHN4Yeckne YCTPOMCTBA W MNPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NeKTPOMArHUTbl, 3NEeKTPOABUraTe/lb, YCKOPUTENN 3NeMeHTapHbIX
yacTuL, MHAYKUNOHHAA neyb.



JdemoHCcTpauum

OnbIT 3ApcTesa.

OTKNOHEHWEe 3/1eEKTPOHHOI0 NyyYKa MarHUTHbLIM NOJIEM.

JINHUN NHAYKUNN MarHATHOIO Mons.

B3avmopgelncTeme 4BYX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

[Jeicteure cunbl JTopeHUa Ha NOHbI 31EKTPONTA.

FBneHne 3NeKTPOMarHUTHON MHAYKLMN,

[Mpaswnno JleHua.

3aBMCUMOCTb 3MEKTPOABMKYLLEN CUMbl UHAYKUMW OT CKOPOCTU U3MEHEHUA
MarHMTHOro NOTOKa.

#1BNeHme caMoVHAYKUNN.

YUeHUYeCKuniA aKCnepumMeHT, nabopaTopHble paboThl

3yyeHne MarHUTHOrO NOJSA KaTyLUKM C TOKOM.

WccnepoBaHue eACTBUA NOCTOAHHOIO MarH1Ta Ha pamky ¢ TOKOM.

ccnepoBaHue ABEHNA 3N1eKTPOMArHUTHOW MHAYKLUN.

Pasgen 5. KonebaHus 1 BO/HbI

Tema 1. MexaHN4YeCcKue 1 3N1IeKTPOMarH T Hble KonebaHus

KonebaTtenbHaa  cuctema.  CBOOOAHbIE ~ MeXaHW4YeCKMe  KosebaHus.
FapMoHMYeckne KonebaHus. Mepuof, vactoTa, amnanTyga u (asa KosebaHwui.
[MPY>XWUHHbIA MasTHUK. MaTemMaTMyYeCKMin MasTHUK. YpaBHEHWe rapMOHUYECKUX
KonebaHuii. MNpeBpaLLeHne IHeprum NPy rapMoHNYECKUX KonebaHuax.

Kone6aTenbHblil KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KOnebaHns B
naeasbHOM KoO/ebaTe/lbHOM KOHTYpe. AHa/IorUa MeXay MeXaHWYeCKUMn wu
3NEKTPOMarHUTHbIMW  KonlebaHmsaMn. dopmyna ToOMCOHa. 3aKOH COXpaHeHWs
3Heprum B nfeasbHOM KosebatebHOM KOHTYpe.

MpeacTaBneHne o 3aTyxatoWwmx KonebaHuax. BbIHY)KAeHHbIE MexaHUYecKme
KonebaHus. Pe3oHaHC. BbIHY>XeHHble 3/1eKTPOMarHUTHbIE KO/lebaHus.

[MepemMeHHbI  TOK. CuHYycOMAaNbHbIA  MEPEMEHHbIA  TOK. MOLWHOCTb
MePeMEHHOro ToKa. AMMIMTYAHOE W [EeNCTBYHOLLEe 3HAYeHWe CWUbl TOKa W
Harps>XeHWs.

TpaHcdopmatop. Mpon3BoACTBO, Mepefada u MnoTpebieHre 3NeKTPUYECKOi
3Heprum. JKONOrMYECKMe PUCKM MPU MPOU3BOACTBE 3NEKTPO3Heprun. KynbTypa
MCNONb30BaHNA 3MIEKTPOIHEPT M B MOBCEAHEBHOMN YXU3HMN,

TexHMYecKne YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHWNE: 3NEKTPUYECKNN
3BOHOK, reHepaTop NnepemMeHHOro ToKa, IMHUK 3eKTponepesay.

[emoHCcTpauum

ccnepgoBaHne napameTpoB  KosiebateslbHOM CUCTeMbl  (MPYXXUHHbBIA - MK
MaTeMaTUYECKNn MasTHUK).



HabnoaeHne 3aTyxatowmx KonebaHui.

ccnefoBaHWe CBOMCTB BbIHY)XXAEHHbIX KONe6aHW.

Habno4eHne pe3oHaHca.

CB060O/HbIE 3/IEKTPOMArHNTHbIE KONebaHus.

Ocuunnorpammbl (3aBMCMMOCTU CUJIbl TOKA U HaNpPsXXeHUs OT BPeMeHK) Ans
3NEKTPOMar HUTHbIX KOJIe6aHNIA.

Pe3oHaHC npu nocnegoBaTe/lbHOM  COEAMHEHMM  PesnucTopa, KaTyLlKu
NHOYKTUBHOCTW N KOHAEHcaTopa.

Mopgeib IMHUK 3NeKTponepesayn.

YUeHUYeCKuniA aKCnepuMeHT, nabopaTopHble paboThl

ccnepgoBaHme 3aBUCUMOCTU Mepuoga MasibiX KosiebaHuin rpysa Ha HUTK OT
LNVHBI HUTU U MaccChl rpy3a.

WccnegoBaHue  nepeMeHHOro Toka B Uenu M3 nocnefosaTesisHO
COeiNHEHHbIX KOHAEHcaTopa, KaTyLKN 1 pe3ncTopa.

Tema 2. MexaHN4ecKune 1 3N1eKTPOMarHNTHbIe BOMHbI

MexaHn4ecKne BO/HbI, YCNOBUA pacnpocTpaHeHus. [lepuod. CKOPOCTb
pacnpocTpaHeHUsas W [ANMHA BOAMHbL. [lonepeyHble W NPOAO/bHbIE  BOJHbI.
NHTepdepeHumns 1 anugpakuma MexaHM4ecKmnx BosH.

3ByK. CKOpOCTb 3BYKa. [[POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3BYyKa.

ONeKTPOMarHUTHble BOJIHbI. YCNOBUSA N3NYYEHNS 3/IEKTPOMArHUTHbIX BOJIH.
B3anmHas opueHTaums BeKTopos E, B, V B aneKTpoMarHUTHON BonHe. CBOWCTBA
3N1eKTPOMAarHUTHbIX BOJSIH: OTPaXKeHWe, MpenoMmneHne, nonspusaums, andpakums,
NHTepepeHUmnsa. CKOPOCTb 3/1IEKTPOMArHUTHbIX BOJIH.

LLIkana 3neKTPpOMarHMUTHbIX BOMH. NMpYMeHeHne 3/1eKTPOMarHUTHbIX BOJH B
TEXHVKE U ObITY.

MpMHUMNLI pagnocBa3n 1 TeneBnaeHns. Paanonokaums,

ANeKTPOMarHUTHOE 3arpsi3HeHNe OKPYXKatoLLei cpeabl.

TexHnyecKme YCTPOMCTBA W MNPAKTMYECKOE MPUMEHEHNE: MY3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3BYKOBasd [AMarHOCTUKA B TEXHWKE W MeAuuuHe, pagap,
paaMonpuéMHINK, TeNeBn3op, aHTeHHa, TenedoH, CBY-neysb.

JemoHCcTpauum

O6pa3oBaHue 1 pacnpocTpaHeHWe NonepeyHbIX U NPOLOSbHbIX BOSH.

Konebntowleeca TeNn0 Kak MCTOYHMK 3BYKaA.

HabnofeHne OTpaKeHUs U NPENOMIEHNA MeXaHNYeCKUX BOJTH.

HabntogeHne nHTepdepeHUnn 1 Andpakumm mexaHM4ecKmnx BosH.

3BYKOBOW pe30HaHC.

HabnogeHne CBA3M TPOMKOCTW 3BYKa WM BbICOTbl TOHA C aMManTyaon W
4acTOTOM KosiebaHwiA.



WccnepoBaHne  CBOMCTB  9/1EKTPOMArHUTHBIX — BOSIH:  OTPaKeHMe,
npesiomneHve, Nonspusauns, guppakums, nHTepdepeHLms.

Tema 3. OnTUHKA

eomeTpuuyeckas onTtuka. [IpAMONMHEHOe pacnpocTpaHeHWe cBeTa B
O[HOPOAHOI cpefe. JTyd cBeTa. TOYEUHbIN NCTOYHUK CBeTa.

OTpaxkeHMe cBeTa. 3aKOHbl OTpaXKeHUs cBeTa. MoCTpoeHWe N306paXkeHUI B
M/IOCKOM 3epKaJie.

MpenomneHve ceeTa. 3aKOHbI MpPeioMaeHns ceeta. AGCONIOTHBIN MoKasaTeslb
npenomneHus. lonHOe BHYTPeHHee oOTpaxeHue. [lpeaenbHbIA yron MosHOro
BHYTPEHHEr0 OTPaXKeHUs.

Ancnepcns ceeTa. CNoXHbI cocTas 6e10ro ceeta. LiBeT.

Cobupatowime ©n paccevBarolime /UH3bl. ToOHKad /fvMH3a.  POKycHoe
paccTosiHMe U OMTUYecKas cuna TOHKOW NIMH3bl. [10CTpoeHMe M300pakeHnin B
cobuparoLLMx 1 paccemBatoLMX NUMH3aX. PopMyna TOHKON NNH3bI. YBeNUYeHue,
[1laBaeMOE JIMH30MA.

Mpegenbl NPUMEHUMOCTN FTEOMETPUYECKON OMTUKMN.

BonHoeasa ontuka. VIHTepgepeHums cBeTa. KorepeHTHble WCTOYHUKM,
Ycnosus HabnogeHns MakCMMyMOB WM MWHUMYMOB B MHTepgepeHLNOHHOM
KapTMHe OT ABYX CUH({A3HbIX KOrepeHTHbIX NCTOYHMKOB.

Ongpakuma ceeta. AudpakumMoHHad pellétka. Ycnosue HabnoaeHus
rNaBHbIX MaKCMMYMOB NpW  NafeHUM MOHOXPOMATMYECKOro CBeTa Ha
AN PaKLUNOHHYIO PELLETKY.

Monapusauus ceeTa.

TexHN4Yeckne YCTPOMCTBA W NPaKTUYECKOE TMNPUMEHEHME: OYKMK, Jyna,
(poToannapar, MPOEKUMOHHbIA annapaTr, MWUKPOCKOMN, TefeCKon, BO/IOKOHHAS
ONTMKa, ANPPaKLNOHHASA PeLLéTKa, NONAPOUL.

[demoHCcTpauum

MpsAMONMHENHOE pacnpoCcTpaHeHWe, OTPaXKeHWe W MNPenoM/IeHne CBeTa.
OnTtnyeckme npuobopsbl.

[MoNHOoe BHYTpeHHee oTpaxeHWe. Mojens CBETOBOA.

ccnepgoBaHme CBOMCTB M306PaXXEHWNIN B TMH3AX.

Mopgenu MUKpocKona, Tesieckona.

HabnoheHne nHTepepeHLnn ceeTa.

HabnoheHve auppakumm ceeta.

Habno4eHne aucnepcun ceeta.

[MonyyeHne cnekTpa ¢ NOMOLLLIO MPU3MBI.

[MonyyeHue cnekTpa ¢ NOMOLLLI0 AN(PaKLMOHHON PeLLETKM.

HabnoheHne nonspusaunm ceeta.

YUeHUYeCKunii aKCnepumMeHT, nabopaTopHble paboThl



I3MepeHne NokasaTtens NpeioM/IeHUs CTeKNa.
VccneoBaHMe CBOWCTB M306PaXKEHNI B NINH3aX.
Ha6ntofeHre avucnepcum ceeTa.

Pasgen 6. OCHOBbI cneunasibHON TeEOPUMN OTHOCUTENTBHOCTH

paHuUbl  MPUMEHMMOCTM  KNAacCUYECKOM  mexaHuKW.  [locTynatbl
cneumanbHOM TeopuM OTHOCUTENbHOCTU: WHBAPMAHTHOCTb MOAYNS CKOPOCTU
CBeTa B BaKyyMe, NMPUHLMN OTHOCUTENbHOCTM DMHLUTENHA.

OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3aMef/IeHNe BPEMEHU U COKpaLLeHue
LANHBI.

3Heprus n UMNyNbC PensaTUBUCTCKOM YacTuLbI.

CBA3b MacCbl C 3HEPrunent U NMMyNbLCOM PENSTUBUCTCKOM YacTULbl. IHeprus
MOKOS.

Pa3gen 7. KsaHToBasA ph1svka

Tema 1. 91eMeHT bl KBAHTOBOM ONTUKU

®oTOHbI. PopmMyna MNnaHKa CBA3M 3Heprm POTOHA C ero 4YacToTon. IHeprus
N UMMY/bC (POTOHA.

OTKpbITHE N nccnegosaHve hoToagekTa. OnbiTol A. . CToNeTOBa. 3aKOHbI
(hoToath(hekTa. YpaBHEHNe IiMHWTenHa Ana oToaddekTa. «KpacHas rpaHuua»
(hoToathekTa.

[asneHuvie ceeta. OnbiTol 1. H. Jlebeaesa.

XunmMnyeckoe AelcTBMe CBeTA.

TexHNYeckmMe YCTPOMCTBA W MPaKTUYECKOe MNPUMEHeHWe: (OTO3/IEMEHT,
(hoToAaTumK, cConHeyHasa 6aTapes, CBETOLNOL.

JemoHCcTpauum

®PoTo3(PeKT Ha YCTaHOBKE C LMHKOBOW MNaCTUHOMN.

ccnegoBaHMe 3aKOHOB BHELLIHErO (POTO3(h(heKTa.

CeeToauoa,.

CosnHeyHasn 6aTapes.

Tema 2. CTpoeHne aToma

Mogens atoma TomcoHa. OnbITbl Pe3epgopha Mo paccesHUo a -4acTtuu,
[MnaHeTapHas mofenb atoma. [lloctynatel bopa. W3nydeHve v nornolieHue
(bOTOHOB MpV Mepexofe aTomMa C OLHOr0 YPOBHS 3HepPrMm Ha Apyron. Bugpl
cnekTpoB. CMeKTp YpOBHel 3Heprum atoma Bo0poAa.

BosnHOBbIe CBOMCTBA YacTuy,. BonHbl ge bpoins. KopnycKynspHO-BO/THOBOM
Lyanunsm.

CNOHTaHHOE 1 BbIHY)XXAEHHOE N3yyeHue.

TexHNYeckme YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: CMeKTPasibHbIi
aHa/M3 (CNeKTpoCcKon), nasep, KBaHTOBbIA KOMMbIOTEP.



JdemoHCcTpauum

Mogenb onbiTa Pesepopza.

OnpepeneHne A4/MHbI BOSIHBI fla3epa.

HabntogeHve NMHenyaTbIX CNeKTPOB U3MyYeHWS.

Na3sep.

YUeHUYeCKuniA aKCnepumMeHT, nabopaTopHble paboThl

HabntogeHve NMHenyaToro cnekTpa.

Tema 3. ATOMHOe a4po

SKCMepUMeHThI, [0Ka3blBalOLWMe CNOXHOCTb CTpoeHusA fgpa. OTKpbITHe
pagnoaktMBHocTu.  OnbITbl  Pesepdopga MO OnNpefeneHW0  cocTasa
paAmMoakTMBHOrO u3nydeHmsi. CeolictBa anbha-, 6eTa-, ramma-usnyyeHus.
BivsaHue pagnoakTMBHOCTU Ha XXUBbIe OpPraHn3Mbl.

OTKpbITME MPOTOHA U HelTpoHa. HyknoHHas mogenb agpa [erizeH6epra—
iBaHeHKo. 3apag faapa. MaccoBoe uncno agpa. 3oTonsi.

Anb(pa-pacnag. DNEeKTPOHHbIM W  MNO3UTPOHHLIA GeTa-pacnad. [amma-
n3ny4yeHve. 3aKOH pagnoakTMBHOIO pacnaga.

SHeprus cBsA3v HYK0HOB B A4pe. AaepHble cunbl. [edekT macchl aapa.

AnepHble peakumn. JeneHve v CUHTeS agep.

AfepHblil peakTop. TepmMosfepHblid cuHTE3. [pobnembl M MNEPCMEKTUBbI
AAEPHON 3HEPreTUKN. DKONOrMYECKME acneKTbl A4epPHOM SHEPreTUKM.

AnemeHTapHble YacTuupbl. OTKPbITME NO3UTPOHA.

MeTo/bl Ha6NOAEHNSA U PETUCTPALUN 3/1EMEHTAPHbIX YacTuL,

PyHLaMeHTa/IbHble B3aUMOAENCTBMSA. EANHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHNYecKme yCTpOMCTBa U MPaKTUYeCcKoe NMPUMeEHEHe: LO3UMeTP, Kamepa
BunbCoHa, afepHbI peakTop, aToMHas 6om6a.

JemoHCcTpauum

CYETUMK NOHU3NPYHOLLMX YaCTuL.

YUeHUYeCKuniA aKCnepuMeHT, nabopaTopHble paboThl

ccnefoBaHue TpekoB YacTuy, (Mo rotoebiM hOTOrpausam).

Pa3gen 8. 9nemMeHTbl aCTPOHOMUMK N aCTPOPU3NKN

STanbl pa3BMTMA aCTPOHOMUW. MpUKNagHoe 1 MMPOBO33PEHYECKOE 3HAYeHMe
aCTPOHOMMMN.

Bug 3Bé3gHoro Heb6a. Co3Be3aus, ApKuWe 3BE3Abl, NaHETbl, UX BUAMMOE
LBVXeHNe.

ConHeyHasa cucTema.

ConHue. ConHeyHas aKTMBHOCTb. VICTOYHWMK 3Heprum ConHua © 3B&3[.
3B&3[bl, MX OCHOBHbIE XapaKTepUCTUKKW. [uarpamma «CrnekTpasibHbli Knacc —
CBETMMOCTb». 3BE34bl rNaBHOW NOCNef0BaTe/lbHOCTU. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [nA 3BE&3[ rNaBHOM MNOCnefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue



3BE34. CoBpeMeHHble NPeACTaB/IeEHNSA O NPOUCXOXAeHUN 1 3Bosounn ConHua U
3BE3[. JTanbl XXM3HN 3BE3[.

MneyHblin TyTb — Hawa lanaktuka. MonoxeHne u AevkeHne ConHua B
["anakTuke. Tunbl ranakTuK. Pagnoranaktnku U Keasapbl. HEpHbIE Ablpbl B A4pax
ranakTuK.

BceneHHas. PacwumpeHme BceneHHo. 3akoH Xab6na. Pa3beraHme ranakTuk.
Teopwusa bonbLioro B3pbiBa. PENMKTOBOE U3NyYeHNe.

MacLutabHas CTpykTypa BceneHHon. MeTaranakTuka.

HepeluéHHble npobnembl aCTPOHOMUMN.

YuyeHunueckune HabnroLeHNS

Habno4eHnss HEBOOPY)XXEHHbIM T/1a30M C MCMNO/b30BaHMEM KOMMbHOTEPHbIX
MPUIOXKEHWNIA ANA ONpeAeNeHns MnosioXKeHNs HebeCHbIX 0ObEKTOB Ha KOHKPETHYIO
[laTy: OCHOBHbIe co3Be3ua CeBepHOro nonyLapus U apkue 3sésabl.

HabntogeHuns B Teneckon J1yHbl, nnaHeT, MneyHoro MNytw.

Oo6o6LuatoLLiee NOBTOpPEHME

Ponb  M3nMKM ¥  acTpOHOMWUM B  3IKOHOMMYECKOW, TEXHOOrMYECKOWA,
CoLManibHOM 1 3TUYECKOI chepax AesTeNbHOCTU YenoBeKa, posib Y MeCcTo (hIU3NKK
N aCTPOHOMUWN B COBPEMEHHOIN Hay4YHON KapTUHE MUPa, POb (PU3NYECKOWN TEOPUN
B (hOpMUpPOBaHMM MPeACTaB/EHNA O (PU3NYECKOM KapTUHe MUpa, MeCTo
(PM3NYECKON KapTUHLI MUpa B 06LLEM psay COBPEMEHHbIX eCTeCTBEHHO-Hay4YHbIX
NpeLCTaB/IEHNIA O NPUPOLE.

MexXnpegMeTHbIE CBA3U

N3yyeHne kypca m3mkyu 6a30BOro ypoeHs B 11 knacce OCYLLECTBASETCH C
YUYETOM cogepyKaTesibHbIX MEXMPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
oronornm, XMMuu, reorpagmm n TeEXHONOr UK.

Me>KnpeAMeTHble MOHATWUA, CBA3AHHbIE C U3YYEHMEM METOZLOB Hay4yHOro
MO3HaHWA: ABMEHMe, Hay4HbIW (haKT, runoTesa, (PU3NYecKas BeNMUYMHA, 3aKOH,
Teopus, HabNoaeHWe, IKCNEPUMEHT, MOAENMPOBaHWE, MOAESb, U3MEPEHNE.

MaTemaTVKa: pelleHne CUCTEMbl YpaBHEHWW, TPUTOHOMeTPUYECKME
(PYHKUUWN: CUHYC, KOCUHYC, TAHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[AECTBO, BEKTOPbl M MX MPOEKLMU Ha OCU KOOPAWMHAT, CNOXEHWE BEKTOPOB,
MPOM3BOAHbIE 3/1eMEHTAPHbIX (YHKUWIA, NpU3HaKK Mofobus TpeyrosibHWUKOB,
onpeseneHne Naowaan nNaocKnX uryp n o6Leéma Tenn.

Buonorua: anekTpuyeckue SBNEHWS B >KMBOW NpUpPOAe, KosebartesibHble
[BWKEHUA B XXMBOIN NpUpoe, ONTUYECKME SIBMIEHUS B XXMBOW Npupode, AencTBue
pajmaLmm Ha XnBble OpraHu3msil.

XUMUA: CTPOEHNe aTOMOB U MOJSIEKY/T, KPUCTa/IINYECKas CTPYKTYypa TBEPAbIX
Te/l, MeXaHW3Mmbl 00pa3oBaHMst  KPUCTA//IMYECKON PELIETKM, CreKTpasibHbIN
aHanus.



[eorpatud: MarHuTHble MoMCca 3emMn,  3a1eXuM MarHUTHbIX — pYa,
(hOTOCHLEMKA 3€MHOM NMOBEPXHOCTU, MpPefCcKasaHne 3eMIETPSCEHNIA.

TexHonornA: fNIMHUK  3NeKTporepeaay, reHepaTop MEePeMEHHOro  TOKa,
aneKTpoAsuraTenb, WHAYKUMOHHaA nedyb, pafgap, PaguvonpuUéMHUK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUWMOHHLINA annapaTt, BOJIOKOHHAs ONTUKa,
CONHeYyHasa baTapes.



NMNAHVNPYEMBbBIE PE3YJIbTATbl OCBOEHUA TMPOIrPAMMBbBI 110
PN3NKE HA YPOBHE CPEAHEI O OBLLIEI O OBPASOBAHUA

OcBoeHMe Yy4ebHOro npegmeta «®Pu3MKa» Ha YPOBHe CpefAHEro oo6uiero
06pa3oBaHMsa (6a30Bblii YPOBEHb) [O/MKHO 06eCMeUnTb AOCTMXKEHME CNefyHLMX
NMYHOCTHbIX, METaNpPeAMETHbIX U NMPeAMEeTHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

NMMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUSA Y4ebHOro npeameta «Pu3snKa» LOMKHbI
OTpaXaTb TOTOBHOCTb W CMOCOOHOCTb 0BYy4YaloOWMXCA PYKOBOLCTBOBATLCH
ChopMMPOBaHHOW BHYTPEHHEN MNO3UUMEN JIMYHOCTM, CUCTEMON LEHHOCTHbIX
OpWeHTaUMiA,  MO3UTUMBHbLIX  BHYTPEHHUX  YOEXAEHWn,  COOTBETCTBYHOLMNX
TPagnLUMOHHBIM LIEHHOCTSIM POCCUICKOro 00LLLeCTBa, paclupeHne XMU3HEHHOTO
onbITa U OnbITa AeATeNIbHOCTU B MPOLECCe peann3aumy OCHOBHbIX HanpasBieHui
BOCMNUTATE/IbHOW AeATeNbHOCTI, B TOM YMC/e B YacTu:

1) rpaxjaHCKOro BoCnmnTaHus:

ChOPMMPOBAHHOCTb IPAXXAAHCKOW MO3ULMI 00yYatoLerocs Kak akTMBHOro 1
OTBETCTBEHHOIO Y/IEHA POCCMINCKOro 06LLEeCTBa;

NPUHATME  TPaAMLMOHHBLIX  OOLLLeYeIOBEYECKMX  TYMAHUCTUYECKUX U
[AEMOKpaTUYeCKNX LLeHHOCTEMN;

FOTOBHOCTb BECTWM COBMECTHYIO [eATe/IbHOCTb B MHTEpecax rpakaaHCKOro
obLLecTBa, y4acTBOBaTb B CamMOynpaB/eHN B 06pa3oBaTe/ibHOM opraHm3aunu;

YMEHWe B3auMOAeCTBOBaTb C COLMa/IbHbIMU UHCTUTYTaMM B COOTBETCTBUN C
NX PYHKLUMAMN U HA3HAYEHWNEM;

FOTOBHOCTb K 'yMaHWTapHOM 1 BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTUYECKOr0 BOCMUTAHWS:

ChopMMPOBAHHOCTb POCCUIACKOIA rpaXxgaHCcKom NAEHTUYHOCTH,
naTpruoTu3Ma;

LLEHHOCTHOE OTHOLUEHME K TOCY[APCTBEHHLIM CUMBOMIAM, AOCTUXKEHUAM
POCCUINCKMX YYEHBIX B 061aCTU (PU3NKN N TEXHUKN;

3) YXOBHO-HPaBCTBEHHOr 0 BOCMUTAHUSA:

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOTO MOBeEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaUMt0 U MPUHMMATb OCO3HAHHbIE PeLUeHus,
OPUEHTUPYACb HA MOpPa/ibHO-HPABCTBEHHbIE HOPMbl U LIEHHOCTW, B TOM YKUCNe B
[eATeNbHOCTU YYEHOTO;

0CO3HaHVe NIMYHOr0 BKNafa B MOCTPOEHUE YCTOMUMBOIO OyayLLEro;

4) 3CTeTMYECKOro BOCNUTaHUA:

3CTETUYECKOE OTHOLUEHME K MUPY, BK/TKOYas 3CTETUKY HAYYHOro TBOPYeCTBa,
MpUCyLLEro (nM3nNYecKoin Hayke;



5) TpyAoBOro BOCNMUTAHUS:

MHTEPEC K pa3/inyHbiM cepam MNpodecCUoHaNbHOW OeATeNbHOCTU, B TOM
yuncne CBA3aHHbIM C (OM3NKOM U TEXHUKOIN, YMEHWNE COBEPLLIATb OCO3HAHHbIN BbIOOP
oyayLuen npoheccm 1 peann3oBbiBaTb COOCTBEHHbIE XKU3HEHHbIE MNaHbI;

rOTOBHOCTb M CNOCOGHOCTb K 06pa3oBaHMI0 1 Camo0bpa3oBaHUIO B 06/1aCTy
(hM3MKM Ha NPOTSXKEHNUN BCEW XKNU3HMU;

6) 3KO/10rMYeCcKOoro BOCNMUTaHWS:

ChOPMMPOBAHHOCTb 3KOJIOFMYECKOW KYNbTYpbl, OCO3HaHWE N06a/bHOro
XapaKTepa 3K0M0rnmyecknx npobnem;

NNaHNUPOBaHWE N OCYLLLEECTB/EHME AENCTBUIN B OKPYXKatoLLLE cpefle Ha OCHOBE
3HaHMSA Leneit yCTOMNUMBOro pa3BuUTMS Ye/IOBEYECTBA;

pacLUMpeHne onbiTa AesTeNIbHOCTU 3KOJIOTMYECKOW HanpaBNeHHOCTU Ha
OCHOBE UMEIOLLIMXCA 3HAHWNIA MO U3NKE;

7) UEHHOCTW HaY4HOr O MO3HaHWS:

ChOpPMMPOBAHHOCTb MWPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pPa3BUTUS PU3NYECKON HAYKMN;

0CO3HaHME LEHHOCTM Hay4yHON [esATeNIbHOCTK, FOTOBHOCTbL B MpoLecce
M3yYeHNs  (PU3NMKKM  OCYLLECTBNSATL  MPOEKTHYKD W WCCeAoBaTe/IbCKYHO
AeaTeNnbHOCTb MHAMBMAYaNbHO U B FPyMne.

METAMNPEOMETHDbIE PE3YJIbTATbI

Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YYebHble AeNCTBUSA
Ba3oBble Nnornyeckme AercTBus:
CaMOCTOSTe/IbHO  hopMy/nMpoBaTb M aKTyanusmpoBaTb  Npobnemy,
paccMaTpuBaTth eé BCECTOPOHHE;
onpefenaTb Uenu AeATeNlbHOCTW, 3afaBaTb MapaMeTpbl U KpUTEpPUM KX
[AOCTUDKEHUS;
BbISIBNATb  3aKOHOMEPHOCTM U MNPOTMBOPEYNS B  paccmaTpuBaeMblX
(PU3NYECKNX ABMEHUAX;
paspabaTbiBaTb NaH pelleHns npobseMbl C YY4ETOM aHaIM3a MMERLLMXCS
MaTepuasibHbIX N HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B 1eATE/IbHOCTb, OLeHNBaTb COOTBETCTBME Pe3y/bTaToB
LLeNsIM, OLLeHMBATb PUCKW MOCNEACTBUIN AeATENIbHOCTY;
KOOPAMHMPOBaTbL UM BbIMNOMHATL  paboTy B YCNOBUAX  pPeasibHoro,
BUPTYasIbHOr0 Y KOMOVMHUPOBAHHOIO B3aUMOAENCTBIS;
pasBMBaTh KPeaTUBHOE MbILL/IEHWE MPY PELLEHN XXU3HEHHbIX MPO6/IEM.
BazoBble uccnefoBaTesibCKue AenNCTBUS:
BafleTb HAY4YHOW TEPMMUHOMOTUEN, K/IHOYEBLIMM MOHATMSAMM M METoAamMu
(PM3NYECKOI HAYKN;



BNageTb HaBblkaMu Y4eOHO-UCCe0BaTeNbCKON U NPOEKTHON AeATENIbHOCTU
B 061acTN (pM3NKK, CNOCOOHOCTHIO M FTOTOBHOCTBLIO K CaMOCTOATE/IbHOMY MOUCKY
METOLOB PELUeHUst 3afa4y (PU3NYECKOro COAepPXXaHus, MPUMEHEHUIO Pa3/INYHbIX
MeTOZO0B NO3HaHUS;

BNageTb BuAaMW AEeSATEIbHOCTU MO  MOJYYEHUHD HOBOrO 3HaHWA, €ero
MHTEpNpeTauun, npeobpasoBaHUIO W MPUMEHEHUIO B  Pa3/IMYHBLIX YYeOHbIX
CUTyauusX, B TOM YMC/Ie NPU CO34aHNN YUYeBHbIX NPOEKTOB B 061aCTU (IM3NKN;

BbISB/IITb  NMPUUYUHHO-CNEACTBEHHbIE CBA3XM W aKTya/M3upoBaTb 3ajady,
BblABUIaTb ruUnoTesy €€ pellueHnsl, Haxo4uTb aprymeHTbl [ANsi [OKa3aTe/bCTBa
CBOMX YTBEPX/EHWIA, 3afiaBaTb NapameTpbl U KPUTEPUUN PELLEHNS;

aHa/IM3npoBaTb MOMYYEeHHble B XOAEe PeLleHUs 3agadn  pesysbTaTbl,
KPUTMYECKN OLEHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHWE B HOBbIX
YCNOBUSX;

CTaBUTb W (HOpMYyNMpoBaTb COOGCTBEHHbIE 3adayM B 06pa3oBaTe/lbHOM
[esATeNIbHOCTU, B TOM YMC/IE NPU U3YUYeHUN (PU3NKMK;

[laBaTb OLEHKY HOBbIM CUTYaLMsiM, OLLEHMBATb NPUOOPETEHHBIA OMbIT,

YMETb MEPEHOCUTb 3HaHMS N0 (UM3MKe B MpaKTUYeCKyt0 006nacTb
XXN3HEeOeATeNbHOCTH;

YMETb MHTErPUPOBaTb 3HaHMS U3 pa3HbIX NPeAMETHbLIX 06/1acTe;

BblABUIaTb HOBbIE MAEW, NpeanaraTb OPUrnHaibHbIE NOAX0Ab! U PELLEHNS;

CTaBUTb MNPO6IEMbI U 3afia4m, AONYCKatoLLMe anlbTEPHATUBHbIE PELLEHNS.

PaboTa ¢ nHopmaumeir:

BfafeTb HaBblKaMW MONYYEHUS MHHOPMaLMK (DM3NYECKOro COAepXKaHUs U3
MCTOYHMKOB pasHbIX TWUMOB, CaMOCTOSITE/IbHO OCYLLECTBNATb MOWCK, aHanus,
cucTeMatm3aumMio U MHTeprpeTaumio MHGopMaumMM pasnyHbIX BUAOB U OopM
npeacTaBeHus;

OLIEHMBATb AOCTOBEPHOCTb MHOPMaLWUK;

MCMoMb30BaTb  CPeAcTBa  MHMOPMAUMOHHBLIX UM KOMMYHMKaUMOHHbIX
TEXHOMOTUA B PELUEHUN KOTHUTUBHbIX, KOMMYHUKATUBHbIX U OpraHuU3auMOHHbIX
3aga4 ¢ cobnogeHneMm TpeboBaHWUA 3PrOHOMUKM, TEXHUKM GE30MacHOCTH,
FUTMEHbI,  PECYpcOoCOepeXXeHns, MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NH(OPMaLIMOHHOW 6€30MacHOCTH;

co3faBaTb TEKCTbl (JM3MYECKOro COAepXKaHUsi B pPas/IMYHbIX (hopMartax C
YUYETOM Ha3HayeHUs MHOPMaLMN 1 LEeNeBor ayanTopuu, Bblorpas onTUMasbHYH
(hopMy npeacTaBeEHUs U BU3Yyanin3aLuu.

KoMMyHMKaTUBHbIE YHMUBEPCA/IbHbIE YUYebHble AeCTBUS:
OCYLLECTBMATbL  OOLLEHMe Ha YypoKax (M3MKA U BO  BHE-YPOUHOIA
NesTeNbHOCTH;



pacno3HaBaTb MNPEANOCbIIKM  KOH(IMKTHBIX  CUTyauuini 1 CMAryaThb
KOH(/INKTBI;

Pa3BEPHYTO W NIOTMYHO M3/1araTb CBOK TOYKY 3PEHWUA C WCMOJSIb30BAHUEM
A3bIKOBbIX CPEACTB;

MOHUMATb U MCNOMb30BaTb MPEMMYLLECTBA KOMaHAHON M MHAMBWAYa/IbHON
paboTsbl;

BbIOMpaTb TEMATUKY W MeTOAbl COBMECTHbIX [AEWCTBMIA C YYETOM O06LLMX
WHTEPECOB N BO3MOXHOCTEW KaXKA0ro YieHa KOMNeKTUBa;

NPpUHMMaTL  LUEen  COBMECTHOW  [eATeNbHOCTW,  OpraHu30BbiBaTb U
KOOpAMHMPOBAaTL [eNCTBUA MO €€ [OCTVDKEHWIO: COCTaBNsATb MNaH AelcTBUMA,
pacnpegensitb pov C YYETOM MHEHWIA Y4YaCTHWMKOB, 00CY)XAaTb pe3y/bTaTbl
COBMECTHOW paboThl;

OLEeHMBaTb Ka4yecTBO CBOEro BK/afa M KaXKAOro yyacTHMKA KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBblE MPOEKTbl, OLEHMBATb WAEW C MNO3UUMMA  HOBWU3HbI,
OPUTMHANIbHOCTU, NPAKTUYECKOWN 3HAYMMOCTN;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe MoBefeHNe B  Pas3/INYHbIX
CUTyauusx, NPOSBNATbL TBOPYECTBO U BOOOPaXKeHNe, BbITb MHULNATUBHBIM.

PerynsatuBHble yHUBepPCa/IbHbIe Y4ebHble feNCTBUS
CamoopraHusayms:

CaMOCTOSTE/IbHO OCYLLECTBNATb MO3HABaTeNlbHY [eATe/IbHOCTb B 06/1aCTU
(PM3MKM N aCTPOHOMWUW, BbIABAATL MNPOBGAEMbI, CTaBUTb W  (OPMYINPOBaTb
COOCTBEHHbIE 3a4a4u;

CaMOCTOSTE/IbHO COCTaBNATb MJIaH PeLleHnss PacyHETHbIX M KayeCTBEHHbIX
3afa4, nsaH BbIMOIHEHNA MPaKTUYECKOW paboTbl C YYETOM UMEIOLLMXCS PeCYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN N MPeLnoYTeHUI;

[aBaTb OLIEHKY HOBbIM CUTYaLMAM;

pacLUMpATb PpaMKK y4ebHOro npegMeTa Ha OCHOBE JINYHbIX MPeLnoYTeHI;

[enatb OCO3HaHHbIA BblOOP, aprymeHTMpoBaTb €ro, 6patb Ha ceb4
OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBaTb NPUOOPETEHHbIN OMbIT;

cnoco6cTBoBaTh (HOPMMPOBAHMIO W MPOABMEHUIO 3pyanMuMn B 061acTu
(PM3MKKM, MOCTOSHHO MOBbILLATH CBOI 06pa30BaTeNbHbIN U KY/IbTYPHbLIA YPOBEHD.

CaMOKOHTPO/b, 3MOLMOHANIbHBIA NHTEN/EKT:

[aBaTb OLIEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTD,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LiENAM;

BMafieTb  HaBblkaMW  MO3HABaTe/IbHOW  pepieKcMM  KaK  OCO3HaHWA
COBEPLUAEMbIX [EeACTBMA W  MbICINTE/NbHBIX MPOLLECCOB, WX Pe3y/nbTaTtoB U
OCHOBaHWiA;



MCMOoMb30BaTh MPUEMBbI PediieKCun ANa OLUEHKW CUTyal MK, Bbibopa BEPHOIO
peLleHuns;

YMeTb OLEHMBATb PUCKM K CBOEBPEMEHHO MNPUHMMATb pPeELUEHMs M0 KX
CHDKEHWIO;

NPUHUMATb MOTMBbLI W aprymeHTbl [APYrux MpuW aHanm3e pe3ynbTaToB
[eATeNIbHOCTY;

NPUHUMaTb cebs1, NOHMMas CBON HeA0CTaTKN U AOCTOUHCTBA;

NPUHUMATb MOTMBbI W aprymeHTbl [APYrux nMpuW aHanuM3e pe3ynbTaToB
[esATeNIbHOCTY;

NpU3HaBaTb CBOE MpaBo M NpaBo APYrux Ha OLINGKN.

B npouecce AOCTVXKEHUSI NIMYHOCTHBIX Pe3y/ibTaTOB OCBOEHWUSI NPOrpamMbl
no u3nKe AN YPOBHS CpefHero o6uiero ob6pasoBaHMA Yy 06y4aroLmMXcs
COBEpPLUEHCTBYETCA 3MOLMOHASIbHbIN NHTENNEKT, npegnonararoLLnia
ChOpMMPOBAHHOCTb:

CamMOCO3HaHMs, BKNKOYALOLLEro CrnocOOHOCTb MOHMMATbL CBOE AIMOLMOHa/IbHOE
COCTOSIHWE, BMAETb HanpaB/eHUsi pasBUTUA COBCTBEHHOW 3MOLMOHa/IbHOW Cdiepsl,
ObITb YBEPEHHbIM B Cebg;

camoperynvMpoBaHns, BK/IHOYAKOLWEro CaMOKOHTPO/b, YMeHWe MNPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAEHMe, CMOCOOHOCTb afanTMpoBaTbCAd K
3AMOLMOHA/IbHbIM U3MEHEHUAM U MPOSBAATb TMOKOCTb, 6bITb OTKPLITLIM HOBOMY;

BHYTPEHHEN MOTMBALMW, BK/IHOYAIOLLE CTPEMIEHNE K AOCTUMXKEHUIO LIENIN U
ycrnexy, ONTUMU3M, WHULUMATMBHOCTb, YMEHWE [eWCTBOBaTb MCXOAS W3 CBOWUX
BO3MOXXHOCTEN;

amnaTun, BKIKOYaKOLLEA CNOCOOHOCTb MOHMMAaTb 3MOLIMOHAIbHOE COCTOSHME
APYruUX, Y4yuTbiBaTb €ro npu OCYLLECTBNEHNUN OOLEHNs, CMNOCOOHOCTb K
COYYBCTBUIO 1 CONEPEXUBAHUIO;

coumaibHbIX HaBbIKOB, BK/THOUAKOLLMX CMNOCOOHOCTb BbICTPanBaTb OTHOLLIEHMS
C APYrUMn NtoabMK, 3a60TUTLCA, MPOSBNATb MHTEPEC U pa3peLlaTb KOHMINKTDI.

NMPEAMETHBIE PE3YJIbTATDI

K KoOHLYy 06ydyeHus B 10 Knacce npeameTHble pe3y/nbTaThl HAa 6a30BOM
YPOBHe [10/KHbI 0TPaXaTb CHOPMMUPOBAHHOCTL Y 06YUAIOLLMXCS YMEHMWIA:

[IEMOHCTPMPOBATL Ha MpUMepax Ponb U MecTo U3MKU B (HOPMMPOBAHUM
COBPEMEHHOI Hay4HO/ KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHO/OTUIA, B NMPAKTUYECKOW eATeNbHOCTU NOMEN;

YUMTbIBATb TPaHULIbl MPUMEHEHUS M3YUEHHbIX (U3NYECKUX MOfENeii:
MaTepuasibHas ToUKa, MHepLManbHas cucTeMa oTcuéTa, abContTHO TBEPAOE Teno,
WAgaNbHbIV ra3, MOAENN CTPOEHUS Ta30B, XXWAKOCTEW W TBEPALIX TeN, TOUEYHbI
ANEKTPUYECKIIA 3aps[, NP peLLeHnn Qr3NYecKnX 3aaay;



pacnosHaBaTb (u3nyeckue sBneHUsa (MPOLEecChbl) N 0OBACHATL MX HA OCHOBE
3aKOHOB MeXaHWKW, MOMEKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUA BellecTsa U
3NEKTPOAMHAMUKM:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  MPSIMO/IMHENHOE
[BM>XXeHVe, CBOOOAHOe MafeHWe Tesn, [ABMXKEHWE MO OKPYXHOCTW, MHepuus,
B3aUMOZeNCTBME Ten, Anddysns, 6pOyHOBCKOE ABUXKEHME, CTPOEHUE XUAKOCTEN
N TBEPAbIX TeN, N3MEHEeHNe 06bEMa Ten Npu HarpesaHuu (OXNaXKAeHUN), TenIoBoe
paBHOBeCUe, MCnapeHue, KOoHAeHcauus, NaaBneHue, KpUCTannsauns, KUneHue,
BNaXXKHOCTb BO3AyXa, NOBbILLEHWE AAB/IEHUA Fa3a NPU ero HarpesaHun B 3aKPbITOM
cocyde, CBfA3b MeXay napaMeTpamn COCTOSHMA Tasa B M3omnpoLleccax,
3NeKTpU3aLns Ten, B3aMOenCcTBUe 3apaLoB;

OMUCbIBaTb MeXaHMYeCcKoe [ABUXeHWe, WUCMoNb3ya (PU3NYECKMEe BeSIMUYNHDI:
KoopAuHaTta, MyTb, MepeMELleHnE, CKOPOCTb, YCKOpPEHMEe, Macca Tena, Cuna,
NMNYNbC Tena, KMHeTUYecKaa 3Heprusa, noteHuuanbHaa 3Heprusa, mMexaHuyecKas
pabota, MexaHM4yecKas MOLLHOCTb; MPXU OMUCaHUW MpPaBU/IbHO TPAKTOBATb
(PU3NYECKMIA CMbIC/T UCMOMb3YEMbIX BEIMYUH, WX O0603HAYEeHUS W efUHWULLbI,
HaxoauTb (POPMY/bl, CBA3bIBAIOLLME AAHHYIO (PU3NYECKYHO BEIMYUHY C APYryMu
BEMYNHAMMU;

OMUCbIBaTb W3YYeHHble TernsoBble CBOWCTBA Te/l W TEN/IOBble SB/EHWUS,
NCMOMb3yA (PU3MYECKMe BeNNYMHbLI: [aBfieHne rasa, Temnepatypa, CpesHsas
KMHETUYECKasA 3HEPrns XaoTMUYECKOro ABUXXEHUA MOMEKYN, cpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/, KOMMYECTBO TennoThbl, BHYTPEHHAS 3Heprus, paborta rasa,
KO3(h(hMUMEHT MONIE3HOro AeWCTBMA TEnioBOro [Asurartens; npu  OonmcaHuu
MpaBUIbHO TPaKTOBaTb (PU3UYECKMIA CMbICT WUCMOMb3YEMbIX BEMIUUUH, UX
0003HaYeHUs W efuMHUUBI, HaxoAMTb (hOpPMY/ibl, CBA3bIBAKOLME  [LAHHYHO
(PM3MYECKYIO BENINYMHY C APYTMMU BENNYMHAM;

OMMCbIBaTb U3YYEHHbIEe 3/1eKTPUYECKNE CBOMCTBA BELLLECTBA M 3IEKTPUYECKME
ABNeHus (rmpouecchl), UCMob3ysa (PU3NYECKMEe BENMUUHBIL: 3NEKTPUYECKUIA 3apsj,
3NEeKTPUYECKOE MNOJe, HANPHXKEHHOCTL Mo, NOTEHUMas, pasHOCTb NOTEHLUWaN0B;
npy onucaHUM MpPaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUNH, MX O0003HAYeHUs U efMHMUbI; YKasblBaTb (POPMY/bl, CBA3bIBAKOLLME
[AHHYI0 (PU3NYECKYIO BETMYMNHY C APYTMMU BeIMYNHAMN;

aHa/IM3npoBaTb (PU3NYECKMEe MPOLECChl U ABNEHUA, UCMO/b3ya (hU3nYecKme
3aKOHbI 1 NPUHUWMNbI: 3aKOH BcemupHoro taroteHus, |, 11 n 11l 3akoHbl HblOTOHA,
3aKOH COXpaHeHWs MexaHWYeCKOW 3Hepruu, 3akoH COXpaHeHus UMMNynbCa,
NPUHLMN Cynepnosvunm Ccua, MNPUHLUMN PaBHOMPaBUA WHEPLUUaIbHBLIX CUCTEM
OTCYETA, MONEKYNAPHO-KMHETUYECKYIO TEOPUH0 CTPOEHMS BeLLEeCTBa, ra3oBble
3aKOHbI, CBA3b CPefHEei KNHETMYECKON 3HEPrUn TEMNIOBOMO ABVXKEHUA MOJSIEKY/ C
abCo/OTHOM TeMnepaTypoi, NepBbliA 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHeHWS
3NEeKTPUYECKOro 3apsaga, 3akoH KynoHa, npuM 3TOM pasnnyatb C/IOBECHYHO



(hOpMY/IMPOBKY 3aKOHa, ero maTemaTMyecKoe BblpaXXeHME W yCnoBusa (rpaHuLpbl,
06nacTtn) NPUMEHMMOCTH;

OOBACHATL  OCHOBHbIE  MPUHLUMNbLI  AENCTBMA  MalUWH, NPUOOPOB U
TEXHUYECKMX YCTPOWCTB; pa3ninyaTb YCMOBUA UX 6e30MacHOro MUCnosib30BaHus B
MOBCEAHEBHOM XN3HN;

BbIMO/IHATb 3KCMEPUMEHTbI MO WUCCMEA0BaHMIO (DU3NYECKUX SBMEHUA W
MPOLIECCOB C WCMO/Ib30BAaHNEM TMPAMbIX W KOCBEHHbIX W3MEPEHWA, MpPU 3TOM
(hopmynuposatb Npobnemy/3agadyy W runoTesy Yy4yebHOro 3KCMEPUMEHTA,
cobumpatb YCTaHOBKY M3 MpeAsioKeHHOro 060pyAoBaHUsl, NPOBOAWTbL OMbIT W
(hopMynIMpoBaTb BbIBO/bI;

OCYLLLECTB/NSATb MPsIMble M KOCBEHHbIE M3MEPEHUSA (DU3NYECKMUX BENTMUNH, NPU
3TOM BblOMpaTb ONTUMASIbHbIA CrOCO6 M3MEPEHUA M UCMOMb30BaTb WM3BECTHbIE
MeTO/bl OLEHKM NMOrPeLLIHOCTEN U3MEPEHWIA;

nccnefoBaTb  3aBUCMMOCTU  MeXAY — (OM3NYECKMMM  BENNMYMHAMK  C
MCMOMb30BaHNEM MNPSAMbIX WM3MEPEHWUIA, NPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(hmKcupoBaTb pe3ysnbTaTbl MOSYYEHHON 3aBUCUMOCTU (DM3NYECKUX BENUYMH B
BUae Tabnuu, 1 rpadukos, AenaTtb BbIBOAbI M0 pe3ynbTataM UCCef0BaHNs;

cobntogatb npaBuna 6e30MacHOro Tpyaa npu NPOBEAEHUN MUCCeA0BaHNIA B
paMKax Y4YeOHOro aKCnepuMeHTa, Y4YeOHO-MCCNnenoBaTeNbCKOM U MPOEKTHOM
NeSTENIbHOCTU C MCMO/Ib30BaHWEM WU3MEPUTENIbHBIX YCTPOMCTB U N1abopaToOpPHOro
obopyaoBaHus;

pewarb pacyéTHble 3afayn C $SBHO 3alaHHON (M3MYECKOW MOZMENbIO,
NCMob3ys PU3NYECKNe 3aKOHbI 1 NPUHLUUNLI, HA OCHOBE aHasn3a yC/ioBUs 3a1ayu
BbIOMPATb (PM3NYECKYHD MOAESNb, BbIAENSATb (IM3NYECKME BENNYMHBI U (DOPMYIbI,
HeobXoAMMble AN €8 pelleHns, NPOBOAMTbL PacyéTbl U OUEHMBaTb PeaslbHOCTb
MOMYyYEHHOr 0 3Ha4YeHNs PU3NYECKON BENNYUHBI,

peLlaTb KaueCTBEHHbIE 3afja4u: BbICTPaMBaThb /IOMMYECKN HENPOTUBOPEUNBYHO
LIEMOYKY pPacCy>KAeHNn C ONOpPOM Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SIBNeHns;

MCMoMb30BaTb MNP PelleHMM  yyebHbIX  3ada4  COBPEMEHHbIE
NH(OPMALIMOHHbIE TEXHONOINKU AN MOUCKa, CTPYKTYPUPOBaHUSA, UHTeprpeTaumnm
N NpeAcTaBneHns y4ebHON N Hay4yHO-NONYNSPHOM MHGopMaL MK, NONYYEHHOW 13
Pa3/IMYHbIX UCTOYHMKOB, KPUTUYECKM aHaNIM3NPOBAaTbL NOMyYaemMyto MHOPMaLnIO;

NPUBOAMTL MPUMEPbI BKNada POCCUNCKNX U 3apYOeXKHbIX YYEHBIX-(U3NKOB B
pasBuUTME HayKW, OOBACHEHWE NPOLECCOB OKPY)XAKLWEro Mupa, B pasBUTHE
TEXHUKN U TEXHONOIUM;

MCMOMb30BaTb TEOPETUYECKME 3HAHWUA MO (PU3NKE B MOBCEAHEBHOWN XN3HU
Ans obecneyveHnsi 6e30MacHOCTM MpU obpalleHn ¢ NprueopamMm N TEXHUYECKUMU



YCTPOWCTBaMU, ANS1 COXPaHEHUS 3[0POBbA W COBMIOAEHMS HOPM 3KOMOrMYeCcKoro
MoBeEHUA B OKPYXKatoLLEen cpee;

pabotaTtb B TpPYynne C BbIMO/IHEHNEM Pa3/IMYHBLIX COLUMaNbHBIX POSEN,
nnaHMpoeaTb paboTy rpynnbl, pauvoHaNbHO pacnpeaensaTb 00583aHHOCTU W
niaHMpoBaTh AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTYyauusix, afekBaTHO OLeHMBaTb
BK/1a/, KaXKA0ro M3 y4aCTHUKOB rpymmbl B PELLEHNE paccMaTprBaeMOi Npobnemsi.

K KoHUy o06y4yeHuns B 11 Kiacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [JO/KHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YYatOLLMXCA YMEHWIA:

[IEMOHCTPUPOBaTb Ha MpuMepax Posb U MecTo (WM3NKM B POPMUPOBAHMM
COBPEMEHHOM Hay4HON KapTWUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKN W
TEXHOMOTWUIA, B MPaKTUYECKON [AeATeNbHOCTU N0fei, LeNoCTHOCTb U eAUHCTBO
(hM31YEeCKO KapTUHbI MUPa;

YUMTbIBaTb PaHULbl MNPUMEHEHUS M3YYEHHbIX (U3NYECKUX MOAENeN:
TOYEYHbIN 3NEKTPUYECKMIA 3apsaf, NyY CBeTa, TOYEUHbIN UCTOYHUK CBETA, AAepHas
MOJeNb atomMa, HYyK/IOHHas MOAenb aTOMHOro fapa npu pelleHun rU3nyecKux
3afau;

pacrnosHaeaTb (pM3n4veckune sBneHns (Npouecchbl) N 06BACHATb X Ha OCHOBE
3aKOHOB 3/1EKTPOANHAMUKN U KBAHTOBOW (OU3MKW: 3NEKTPUYECKas MPOBOAUMOCTD,
TEensoBoe, CBETOBOE, XMMUYECKOe, MarHUTHOe AENCTBUA TOKa, B3aMMOENCTBUE
MarHUTOB, 3/MEKTPOMarHUTHas WHOYKUMSA, [eNCTBME MarHMTHOro nMons Ha
MPOBOAHUK C TOKOM W ABMXXYLLMIACA 3apsf, 3MNeKTPOMarHWTHble KO/iebaHns u
BOJIHbI, NPAMOJSIMHENHOE pPacnpoCTPaHeHME CBeTa, OTPaXeHMWe, MpPenoM/eHue,
NHTepepeHumns, audpakums W nonspusauuss  CBeTa, [AMCMepcus  CBETa,
(hOoTO3NEKTPUYECKNA 3thheKT ((hoTO3((EKT), CBETOBOE AaB/eHNe, BOZHUKHOBEHME
NMHENYaToro CcrekTpa aromMa BOAOPOAA, €eCTeCTBEHHas W MCKYCCTBEHHas
PaaM0aKTMBHOCTD;

OMuCbIBaTb M3y4YeHHble CBOWCTBA BeLeCTBa (3/MIEKTPUYECKME, MarHUTHbIE,
OMNTUYECKMe,  3MIEKTPMYECKYKD  MPOBOAUMOCTb  pas/InYHbIX  cpea) MU
3NeKTPOMarHUTHble ABMeHMsA (NPOLECChI), MCNOMb3ysa (U3NYECKMe BENNYUHDI:
ANEKTPUYECKUNIA 3apsaf, CUa TOKa, 3/eKTPUYECKOe HanpsKeHue, 3MeKTPUYecKoe
COMPOTMB/IEHNE, PA3HOCTb MOTEHLMAN0B, 3MEKTPOABMKYLLAA Cuna, paboTa TOKa,
NHOYKUMA MarHUTHOro nond, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3HEprusi 3M1eKTPMYeCcKOro M MarHUTHOro Monen, nepuog M 4vactoTa
KonebaHWn B KosiebaTe/IbHOM KOHTYpe, 3apsf M cuia TokKa B npouecce
FaPMOHUYECKNX  3/IEKTPOMArHUTHbIX KOMe6aHWin, (POKYCHOE pacCTOsiHME W
OMTMYeCKast cuna NNH3bI, NPXU ONUCAHWW MPaBU/IbLHO TPaKTOBaTb (M3MYECKMiA
CMbIC/T WCMOMb3YEeMbIX Be/IMYMH, WX 0003HAYEeHWA W eAUHUUbI, YKasblBaTb
(hopMynbl, CBfA3bIBAKOWME [OaHHYK  (PU3MYECKYHD BE/IMYMHY C  APYrMu
Be/INYMHAMMU;



OMUCbIBaTb W3YYEHHbIE KBAaHTOBbIE SBMEHUA W MPOLECCHI, WCMO/b3yH
(hM3nYeCKMe BENIMUYUHBI: CKOPOCTb 3/1EKTPOMArHUTHBLIX BOSH, A/IMHA BOJIHbI U
yacToTa CBeTa, 3Heprus 1 MMNynbC JOToHa, Neprog nonypacnasa, SHeprus Cessm
aTOMHbIX $4ep, MpU OnNuUcaHUM NPaBWIbLHO TPAKTOBaTb (IM3NYECKUIA CMbICN
MCMOMb3YEMbIX BEMNYMH, MX 0003HAYEHUS W eduMHMUbI, YKa3blBaTb (HOPMYI/bI,
CBSI3blBAOLIME [AHHYK (PM3MYECKYHD BE/IMUYMHY C  APYTMMU  BE/IMYMHAMM,
BbIYUCNSATL 3HAYEHNE (PU3NYECKOM BENNYMHBI;

aHann3npoBaTb (M3MYEeCKMe NPOLECChl U ABNEHUS, UCMOMb3Ya (PU3NYECKMe
3aKOHbl W MPUHUMMBL: 3aKoH OMa, 3aKOHbI MOC/IeA0BaTe/lbHOro 1 napaniefisHoro
COeAMHEHNS MPOBOAHUKOB, 3aKOH [hxoyns—J/leHua, 3aKOH 3/1eKTPOMarHUTHOM
VHAYKUMKN, 3aKOH MPSAMO/IMHEHOrO pacrnpoCcTpaHEHUS CBeTa, 3aKOHbl OTPaXXEHUS
CBeTa, 3aKOHbl NPenoM/IeHNst CBETa, YpaBHeHWe JWHLWTeNHa AN (oTo3deKTa,
3aKOH COXpaHeHWsi 3HEPrumn, 3aKOH COXPaHEHWs MMMNYNbCa, 3aKOH COXpaHeHWS
3NEKTPUYECKOro 3apsfa, 3aKOH COXpaHeHWs MaccoBOro uucna, noctynatel bopa,
3aKOH pagmnoakTUBHOIO pacnaga, npu aToM pas/imyarb C/I0BECHYO POPMYNNPOBKY
3aKOHa, ero maTemMaTuMyecKoe BblpaXKeHne W ycnosua (rpaHuupl, 061acTi)
MPUMEHNMOCTH;

onpefensTb Hanpas/ieHe BEKTOPa MHAYKLMN MAarHUTHOrO NOMs NPOBOAHUKA
C TOKOM, CWU/Ibl AMnepa v cuibl J1opeHua;

CTPOUTL W OMUCbIBaTb W306paXKeHMe, CO34aBaeMoe MI0CKUM  3epKasioM,
TOHKOW NNH30MA;

BbIMO/IHATb 3KCMEPUMEHTbI MO WUCCMEA0BaHNIO (DU3NYECKUX SBMIEHUIA W
MPOLECCOB C WCMOMb30BaHWEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopmynuposatb Npobnemy/3agadyy W runoTesy Yy4yebHOro 3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeAnOXXeHHOro 060pyaoBaHusi, MPOBOAUTL OMbIT U
(hopMynIMpoBaTb BbIBO/bI;

OCYLLLECTB/NSATb MPsIMble M KOCBEHHbIE M3MEPEHUSA (DU3NYECKUX BENTMUNH, NPU
3TOM BblOMpaTh ONTMMAasIbHbIA CNOCO6 WM3MEPEHUs U UCMO/Ib30BaTb WM3BECTHbIE
METO/bl OLLEHKM NOrPELUHOCTEN N3MEPEHWIA;

nccnenoBatb  3aBUCUMOCTU  (IUM3UYECKMX  BEMYMH € UCNOJIb30BAHWEM
NPSIMbIX  M3MEPEHWUIA: NPW 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (OMKCMPOBATb
pe3ynibTaTbl NOMYYEHHOWN 3aBUCUMOCTU (DU3NYECKUX BEUMYMH B BUAe Tabnvy K
rpa)vKoB, fienatb BbIBOAbI MO pe3ynibTataM UcCefoBaHus;

cobntogatb npaBuna 6e30MacHOro Tpyaa npu NPOBEAEHUN MUCCef0BaHNIA B
paMKax Y4YeOHOro 9KCnepuMeHTa, Y4YeOHO-MCCNefoBaTeNbCKOM U MPOEKTHOM
[EeATeNbHOCTU C UCMOMb30BaHWEM W3MepPUTESIbHbIX YCTPOCTB M 1abopaTopHOro
obopyaoBaHus;

pelwarb pacyéTHble 33fa4n C SBHO 3afaHHON (YM3NYECKON MOLENbIO,
MCNONb3Yya (U3NYECKME 3aKOHbI M MPUHLMMNbI, HA OCHOBE aHa/In3a YC/I0BUA 3a4a4n



BbIOVMPATb (IM3MYECKYIO MOfENb, BblAENATb (PU3NYECKMe BeNUUYNHBI U DOPMYbI,
HeobXxoauMble [N €€ peLleHusi, NPOBOAUTL PacUéTbl U OLIEHMBATb PEaNbHOCTb
MOMYYEHHOr 0 3HaYeHNs (3NYECKOW BENNUNHBI;

pellaTbh KauecTBEHHble 3aaun: BbICTPanBaTh NOrMUYeCKMN HENPOTNBOPEUMBYIO
LLeNnoYKy pacCyXeHWiA C Onopoli Ha M3yuyeHHble 3aKOHbl, 3aKOHOMEPHOCTW U
(hm3nueckme SBNEHNS;

NCMONb30BaTb  MPW  PELleHMM  y4yebHbIX  33fa4  COBPEMEHHbIe
MH(OPMALMOHHbIE TEXHONOTUWN NS MOWCKA, CTPYKTYPUPOBAHWS, MHTEpMpeTaLmm
M NPeACTaBNeHNst YYebHON N Hay4yHO-MONYNSPHON MHAOPMALIMK, NOTYYeHHOW 13
Pa3NYHbIX UICTOYHUKOB, KPMTWUYECKM aHANIM3MPOBATb NOMYyYaeMyto UHOPMALMIO;

0ObACHATb MPUHUMMbI  AECTBUS  MalLWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nnyaTh YCNOBMS MX 6E30MacHOro MCMo/b30BaHNs B NOBCEAHEBHOM
KU3HU;

NPVBOAMTL NPUMEPbI BKaa POCCUINCKMX U 3apYBEXKHBIX YYEHBIX-(N3MKOB B
pasBUTWE HayKW, B OOBSCHEHME MPOLIECCOB OKPYXKAOLLEro Mupa, B pasBuThe
TEXHUKW U TEXHOMOTUIA;

MCMONb30BaTh TEOPETUYECKMNE 3HAHUA MO (PU3UKe B MOBCEAHEBHOW XXM3HW
Ans obecneyeHns 6e30MacHOCTM MpPW obpaLleHUn ¢ NpMbopammn U TeEXHUYECKUMY
YCTPOCTBaMK, ANS COXPaHEHWs! 340POBbA 1 COOMOAEHNS HOPM 3KONOTMMYEeCKOro
NoBefleHNs B OKPYXKatoLLIEN cpefe;

paboTaTb B rpynmne C BbIMO/HEHUEM Pa3/IMYHbIX COLMANbHBLIX PONe,
nnaHMpoBaTb pPaboTy TrpynMnbl, PaUMOHANLHO pacnpefensTb 006S3aHHOCTU U
NNaHMpPoBaTb AESTENIbHOCTb B HECTAHAAPTHbLIX CUTYaLMAX, afieKBaTHO OLEHMBATb
BKNaf, K&XA0ro 13 y4aCTHUKOB FPYNMbl B PeLLeHe paccmMaTpuBaeMoli Npo6iembl.



TEMATWYECKOE NMN/1AHNPOBAHWE

10 KJTACC

HavmeHoBaHWe pa3fenoB 1 Tem

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

Ne n/n
nporpamMmb| Bcero KOngOHbe'e n%aKT”quK”e obpasoBaTe/ibHble
paboThbl paboThbl pecypCl
Pasgen 1. PU3NKA N METOAbl HAYYHOI O NMO3HAHUA
Bubnnoteka LLOK
1.1 ®dun3nKa n MeTobl Hay4YHOro No3HaHMA 2 0 0 httos://m.edsoo.ru/7FA1bf72
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
Bubnunoteka LLOK
21 Kiemaryka > https://m.edsoo.ru/7f41bf72
Bubnunoteka LLOK
22 AvHamka ! https://m.edsoo.ru/7f41bf72
Bubnunoteka LLOK
2.3 3aKOHbI COXpaHEHMA B MeXaHMKe 6 1 1 httos://m. edsoo.ru/7FA1bf72
WToro no pasgeny 18
Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOJNHAMUNKA
31 OCHOBbI MONEKY/SIPHO-KUHETUYECKON 9 0 1 Bubnnoteka LLOK
' Teopum https://m.edsoo.ru/7f41bf72
Bubnnoteka LLOK
32 OCHOBb! TEPMOANHAMMKY 10 ! https.//m.edsoo.ru/7f41bf72
A a a.
33 rperaTHble COCTOSHUA BELLECTB 5 0 0 Bubnmoteka LLOK

das30Bble Nepexobl

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




WToro no pasgeny

24

Pasgen 4. 9JIEKTPOANHAMUKA

Bubnnoteka LLOK
4.1 SNeKTpOCTaTMKA 10 https://m.edsoo.ru/7f41bf72
49 IMOCTOAAHHbIN 3NEKTPUYECKMIA TOK. TOKM B 12 Bubnmoteka LLOK
' pasfInyHbIX cpefax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLLEE KOJTMYECTBO YACOB MO NMPOIrPAMME 68




11 K/TACC

HavmeHoBaHMe pa3fenoB 1 Tem

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

Ne n/n
nporpamMmb| Bcero KongOHbe'e n%aKT”quK”e obpasoBaTe/ibHble
paboThbl paboThbl pecypChl
Pasgen 1. 9JIEKTPOAMHAMWKA
11 MarHuTHoe nose. SNeKTpomarHMTHas 1 1 3 Bubnmoteka LLOK
' NHAYKLUNS https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 11
Pasgen 2. KOJIEBAHUA N BOJIHbI
51 MexaHnyeckne 1 3NeKTpoMarH1UTHbIE 9 1 Bubnmnoteka LLOK
' KonebaHms https://m.edsoo.ru/7f41c97¢
59 MexaHnyeckne 1 3NeKTpoMarH1UTHbIE 5 0 Bubnunoteka LLOK
' BO/IHb! https://m.edso0.ru/7f41c97c
Bubnmnoteka LLOK
23 OnTuka 10 3 https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 24
Pasgen 3. OCHOBbI CMELIMAIbHOW TEOPUM OTHOCUTE/IbHOCTU
31 OCHOBbI crieupansHON Teopun 4 1 0 Bubnmnoteka LLOK
' OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 4
Pasgen 4. KBAHTOBAA ®N3NKA
4.1 3NeMeHTbl KBaHTOBOW ONTUKMN 6 0 0 bubnmoteka LIOK

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




Bubnmnoteka LLOK

4.2 TPOEHWe aToM 4
CTpoeHue atoma https://m.edsoo.ru/7f41c97c
Bubnmnoteka LLOK
4, ATOMHOE A
3 OMHOEe Aapo 5 https://m.eds00.ru/7f41c97c
WToro no pasgeny 15

Pasgen 5. 9JIEMEHTbI ACTPOHOMINU N1 ACTPODPUN3NKI

Bubnmnoteka LLOK

5.1 SNeMeHTbl aCTPOHOMMUM N acTPOU3NKK 7 hittps://m.edsoo.ru/7§41697¢
WToro no pasgeny 7
Pasgen 6. OBOBLLAKLLEE NMOBTOPEHNE

6.1 O6o6LuatoLLiee NOBTOPeHME 4 Etlf:sl?lljlr?::;si;ﬁ/};f41c97c
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLLEE KO/TMYECTBO YACOB MO NMPOIrPAMME 68







NMOYPOYHOE NMNJ1IAHNPOBAHWE

10 K/TACC
Konunyectso yacoB ONEeKTPOHHbIe
Ne Jata um@poBble
Tema ypoka
n/n yp Bcero KO6H ThOTbHbIE n%aKT”quK”e N3yyeHusi | obpasoBaTe/ibHblIe
paboThbl paboThbl pecypcb|
du3nKa — HayKa 0 npupose.
1 HayuHble MeTc))/ bl I'IOEH:HIfﬂ 1 0 0 bubnworeia LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKpY>KaroLLLero Mmupa
Posnb 1 MeCTO (hM3nKK B

) (hopMUPOBaHNK COBPEMEHHOIA 1 0 0 Bubnmnoteka LLOK
Hay4HOI KapTuHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKON AeATeNbHOCTU NOAEN
MexaHnyecKkoe aBUXKEHNE.

3 OTHOCUTENBHOCTL MEXAHNYECKOTO 1 Bubnnoteka LLOK
[BWKeHns. NepemelLieHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHne

4 PaBHOMepPHOE NPSMO/INMHENHOE 1 Bubnnoteka LLOK
[OBWKeHune https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE NPSIMOSIMHEHOe Bubnmoteka LLOK

S) 1
[OBWKeHune https://m.edsoo.ru/ff0c372e

6 CB060HOE NafieHMe. Y CKOpPEHNE 1 Bubnmnoteka LLOK
CBO6OAHOIO NageHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe ABVXeHMe.

7 ,EI,EmKeHme mare elaanon TOYKM Mo 1 bubnuoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTU
8 MNpuHUMN oTHOCUTEeNbHOCTU [annnes. 1 Bubnmnoteka LLOK




VHepumanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HbHOTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. MpuHUMN

Bubnmnoteka LLOK

9 cynepnosuuum cun. BTopoit 3akoH
ynep 4 P N https://m.edsoo.ru/ffOc3be8
HbtoTOHa Ana MatepuasibHOM TOYKN
TpeTuit 3aKoH HbHOTOHA Ans Bubnmnoteka LLOK

10
MaTePUIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOro TaroteHusa. Cuna

11 TAXKecTu. [epBas KOCMUYecKas bubnuoreka LIOK

- H1Ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH 'yka. Bec Bubnmnoteka LLOK
Tena https://m.edsoo.ru/ffOc3e18
Cwuna TpeHns. KoahpuumneHT TpeHus.

13 Cuna C(F))npomsnefm(z nU'pm BI/I)F:(eHI/II/I bubnuoreka LIOK

A https://m.edsoo.ru/ffOc3f76
Tena B XXUAKOCTU NN rase
MocTynaTensHoe 1 BpaLLaTeibHoe

1 [BM>XeHVe abCoNTHO TBEPAOro Tena. Bubnnoteka LLOK
MomeHT cunbl. [1neyo cunbl. Ycnosums https://m.edsoo.ru/ff0c41a6
paBHOBecUsA TBEpAOro Tena
MMnynbCc maTepmanbHON TOYUKN,

15 CUCTEMbI MaTEPUA/IbHBLIX TOYEK. Bubnnoteka LLOK
MMnynbc cunbl. 3aKOH CoXpaHeHus https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTMBHOE ABMXXEHWE
PaboTa 1 MOLLIHOCTb CUfbI.

16 KnHeTuuyeckas aHeprusi matepuanbHOn Bubnmnoteka LLOK
TOYKK. Teopema 06 N3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI aHeprumn

17 lNoTeHUManbLHas aHeprus. Bubnnoteka LLOK




MoTeHUmMaibHasa aHeprus ynpyro

e opMUPOBAHHOI MPYXMHBbI.
MoTeHuUpaIbHas aHeprus Tena B6AN3N
NOBEPXHOCTN 3eMn

https://m.edsoo.ru/ff0c461a

18

MoTeHUpaIbHbIE N HEMOTEHUMa/IbHbIE
cusibl. CBA3b paboThl
HenoTeHUMabHbIX CUN C U3MEHEHWNEM
MEeXaHNYeCcKOM 3HePrum CUCTEMbI Terl.
3aKOH COXpaHeHMst MeEXaHNYECKOWA
3Heprum

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paboTa
«MccnefoBaHne cBA3M paboTbl CUSbI C
N3MEHEHVEM MEXAHUYECKOI SHEPrn
Tena Ha NpuUMepe pacTsXKeHus
PE3NHOBOIO Xryrta»

20

KoHTposibHas paboTa no teme
«KnHematvka. AnHammka. 3aKoHbI
COXpaHeHusl B MeXaHnKe»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€e MOOXEHNA MONEKY/ISPHO-
KWHETMYECKOIN Teopun. BpoyHOBCKOE
ABwxeHve. Ouddysms

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABMKEeHUS 1
B3aMMO/ENCTBMS YaCcTUL, BELLLECTBaA.
Mogenu CTPOeHWs ra3oB, XXUAKOCTEN
N TBEPAbIX Ten

23

Macca monekyn. Konm4yectso
BellecTBa. [locToAHHasa ABoragpo

24

Tennosoe paBHoBecye. TemnepaTypa




n eé namepeHune. LLikana temnepatyp
Llenbcusa

WpeanbHbili ra3 8 MKT. OcHOBHOe

Bubnmoteka LLOK

25
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
ABCO/I0THasA TeMnepaTypa Kak Mepa

26 CPeAHEn KNHETUYECKOW 3HEpPrum Bubnmnoteka LLOK
[BVKEeHNS MONEKYN. Y paBHEHWe https://m.edsoo.ru/ff0c511e
MeHgeneesa-KnaneipoHa

27 3akoH [anbToHa. ["a30Bble 3aKOHbI
JlabopaTopHas paboTa

08 «MccnegoBaHme 3aBUCUMOCTU MeXaY
napamMmeTpamMu COCTOAHMUA
pa3pexKeHHoro rasa»

29 3onpouecchbl B UaganbHOM rase n nx Bubnnoteka LLOK
rpaduyeckoe npeacTasneHme https://m.edsoo.ru/ff0c570e
BHyTpeHHAA 3Heprus
TepMOUHAMUYECKOIN CUCTEMBI U

30 cnoco6bl eé n3meHeHns. KonmuecTso Bubnnoteka LLOK
TennoTsl 1 paboTta. BHyTpeHH:AA https://m.edsoo.ru/ff0c5952
3Heprus 0JHOaTOMHOI0 UAeasbHOro
rasa

Bubnmnoteka LLOK
31 Buapl Tennonepenayn
A PeA https://m.edsoo.ru/ff0c5c36
Y penbHasa TennoeéMKOoCTb BeLLecTBa.
A H Bubnnoteka LLOK
32 Konuyectso TennoTsl npu
. https://m.edsoo.ru/ff0c5c36
Tennonepegadve. AgmabaTHblil npouecc
33 [MepBblii 3aKOH TEPMOAVHAMUKA U €r0 Bubnnoteka LLOK

MPUMEHeHMe K U30MpoLieccam

https://m.edsoo.ru/ff0c5efc




HeobpaTMoCTb NPoLeccoB B

34 npupoae. BTopoii 3aKoH bubnmoteka LIOK
Ae- https://m.edso0.ru/ff0c6230
TepMOANHaAMUKN

35 MpvHuun geictens n KMNA tennoson Bubnnoteka LLOK
MaLlWHBbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KIA,

37 JKonornyeckme npobaemMbl
TEenN03HePreTMKM

38 O6o6uatoLLmin ypok «MonekynspHas Bubnmnoteka LLOK
(pn3mka. OCHOBbI TEPMOLNHAMUKIY https://m.edsoo.ru/ff0c6938
KoHTposibHas paboTa no teme

39 «MonekynsapHasa gu3mka. OCHOBbI bubnuorexa LIOK

' https://m.edsoo.ru/ff0c6a50
TePMOAUHAMUKN»

40 Mapoobpa3oBaHmMe 1 KOHAEHCaUWS. Bubnmnoteka LLOK
VicnapeHue n KuneHune https://m.edsoo.ru/ff0c63b6
ABCO/MIOTHasA U OTHOCUTe bHasA

41 B/IXKHOCTb BO3AyXa. HacbILeHHbI bubnuoreka LIOK

AYXa. . https://m.edsoo.ru/ff0c64d8
nap
Tséppoe Teno. Kpuctannmyeckume u

42 aMopHble Tena. AHM30TPONMS Bubnmnoteka LLOK
CBOWCTB KpUCTaINoB. XXuakue https://m.edsoo.ru/ff0c65f0
KpucTainbl. CoBpeMeHHble MaTepuasbl
[NnaBneHvne n KpuctTanIn3auns.

43 Y penbHaa TennoTa nnasneHns bubnuoreka LIOK

' https://m.edsoo.ru/ff0c6708
Cyb6nmmanms
44 YpaBHeHwue TennoBoro 6anaHca bubnmoteka LIOK

https://m.edsoo.ru/ff0c6820




AneKTpunzaums Ten. ANeKTPUYECKUin

45 3apag. [Ba Buga aneKTpu4ecKux bubnuoreka LIOK
PAA. A P https://m.edsoo.ru/ff0c6bcc
3apagos
MpoBOAHUKWY, ANINEKTPUKN U
46 n:n np‘oso Hl/ﬁll'Kl/I 3aKCF))H COXpaHeHus bubnnoteka LIOK
YNpoBoA ' P https://m.edsoo.ru/ff0c6bcc
3N1eKTPNUYeCKoro 3apsaga
B3avmogeiicTBume 3apsaoB. 3aKOH
47 K ﬂOHaATOHeHHbIVIZHﬂKT NYecKuin bubnmorexa LIOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsg
HanpsaéHHOCTb 3N1eKTPUYECKOro
48 nona. MNMpuHUMN cynepnosnuum Bubnmoteka LLOK
3NEKTPUYECKNX NONEN. JTuHUN https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTN
PaboTa cun aneKTpocTaTn4ecKoro
49 nons. lNoteH I/IaﬂpPa3HOCTb bubmotexa LIOK
' Hnan. https://m.edsoo.ru/ff0c6f00
noTeHLanos
MpOBOAHUKN N ONANEKTPUKN B
50 3I'IpeKT ﬂCTaTI/Nep(;KOM noze Bubmotexa LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpuyeckass NPOHNLAEMOCTb
iy Bubnmoteka LLOK
1 KTPOEMKOCTb. KoHaeHcaT
S IMeKTPoEMKoC OHAEHCATOP https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb MJIOCKOro
52 KOH escaTo a. QHeprus 3aps>KeHHoOro bubnmorexa LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHAeHcaTopa
53 NabopatopHas paboTa "N3mepeHne
3NEKTPOEMKOCTN KOHAeHcaTopa"
54 MpuHUMN OENCTBUA U NPUMEHEHWE

KOHEHCAaTOopPOoB, KONMMPOBaJ/IbHOTO




annapara, CTPYMHOro npuHTepa.
AneKTpocTaTNYeCcKasa 3alLmTa.
3azeMsieHve 3/1eKTponprubopoB

55

DNEKTPUYECKUIA TOK, YC/IOBUSA €ro
CyLLleCcTBOBaHMSA. [NOCTOSAHHbIN TOK.
Cuna Toka. Hanps»keHue.
ConpoTusneHue. 3akoH Oma ans
y4yacTka Lenm

56

MocnenoBaTenbHoe, NapanenbHoe,
CMeLLaHHOe COeANHeHne
MPOBOHMKOB. JlTabopaTopHas paboTa
«M3yueHre CMeLLIaHHOr0 COeIMHEHNS
PE3NCTOPOB»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
TOKa. 3aKoH [xoynsa-JleHua

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /151 MOJTHOM (3aMKHYTO1)
3NeKTpuYecKom uenu. Kopotkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHmne 34C UCTOYHUKA TOKa U
ero BHYTPEHHEr0 CONPOTUB/IEHNSA»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTPOHHasA NPOBOAMMOCTb TBEPAbIX
MeTasN0B. 3aBUCUMOCTb
COMNPOTMB/IEHNA METa/INIOB OT
Temnepatypbl. CBepXnpoBoAMMOCTb

60

ONeKTpUYecKuii TOK B BaKyyme.
CBOI1CTBa 3M1EKTPOHHbIX MY4KOB

61

MonynpoBOAHMKN, X COBCTBEHHAS W
nprmecHas NpoBoAMMOocTb. CBOIACTBa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c84ae




p—n-nepexoga. MonynpoBoAHMKOBLIE
npréopsl
DNEKTPUYECKUIA TOK B pacTBopax u

62 pacnnaBax 3N1eKTPO/IUTOB. 1 Bubnnoteka LLOK
DNEeKTPONNTNYeCKas gnccoumauns. https://m.edsoo.ru/ff0c82ba
DNeKTponn3
INEeKTPUYECKUNIA TOK B rasax.

63 CamocTosTeNbHbIN U 1 Bubnmoteka LLOK
HecaMOoCTOATeNbHbIN paspad. MonHus. https://m.edsoo.ru/ffOc84ae
Mnasma
AneKTpuyecKne NpMoopsbl 1

64 YCTPOWCTBA U UX NPaKTUYeCKoe 1 Bubnnoteka LLOK
npumeHeHue. MNpasuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3onacHoOCTU

65 O606wWaroLLmMii YPOK 1 Bubnmnoteka LLOK
«INeKTPoAMHaAMUKA https://m.edsoo.ru/ff0c88be
KoHTposibHas paboTa no teme

66 «QnekTpocTarunka. MNMoCTOAHHbIA 1 Bubnmoteka LLOK
3NEeKTPUYECKUIA TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
pas/IMyHbIX cpefax»

67 Pe3epBHbIil ypoK. KOHTpOIbHas 1 Bubnmnoteka LLOK
paboTa rno Teme "neKTpogMHaMmKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIin ypoK. O606LLaoLWniA ypok 1 Bubnmnoteka LLOK
no temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBLLEE KOJIMYECTBO YACOB MO 68

NMPOrPAMME




11 K/TACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema vDoKa Jata um@poBble
n/n P Bcero KOHTPONbHbIE | - TlpaKThHeckme N3yyeHusi | obpasoBaTesibHbIe
paboThbl paboThbl pecypChl
[MOCTOSAHHbIE MarHUTbI U X

1 B3aumogencteme. MarHUTHOe norie. 1 Bubnmoteka LLOK
BekTop MarHUTHON MHAYKUMW. JTUHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMK
MarHuTHoe nose NPoBoAHMKA C

) TokoM. OnbIT 3pcTea. 1 Bubnmnoteka LLOK
B3aumopeincTeme NpoBOAHMNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NabopatopHas paboTa «3yyeHune 1 1 Bubnmoteka LLOK
MarHUTHOIo Nons KatyLLKN C TOKOM» https://m.edsoo.ru/ffOc98fe
[JelicTBre MarHUTHOr O Mo/ Ha
NMPOBOAHUK C TOKOM. Cunia Amnepa.

4 JlabopaTopHas paboTa 1 1 Bubnmnoteka LLOK
«MccnefoBaHne feicTeus https://m.edsoo.ru/ff0c9acO
MOCTOAHHOIO MarH1Ta Ha pamKy ¢
TOKOM»

[elicTBre MarHUTHOr O Mo/ Ha

5 [BVKYLLYIOCA 3apAXKEHHYHO YacTuLy. 1 Bubnmoteka LLOK
Cwna JlopeHua. Pa6oTa cunsl https://m.edsoo.ru/ff0c9df4
NopeHua

6 ANeKTPOMarHUTHas MHAYKUus. MNMoTok 1
BEKTOpa MarHUTHON nHAyKumn. 4C




NHAYKUMW. 3aKOH 3/1eKTPOMar HUTHOM
NHOYKUuMN dapajgen

JlabopaTopHas paboTa
«MccnegoBaHne ABneHns
3N1EKTPOMArHUTHON NHAYKLMN»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

VIHOYKTUBHOCTbL. ABNneHue
camonHaykumn. 34C camMouHAYKLMN.
SHeprva MarHUTHOTO NONs KaTyLUKKN C
TOKOM. O/1eKTpOMarH1UTHOE nosne

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ca600

TexHMYecKme yCTponcTBa 1 nx
NPVYMEHeHUE: MNOCTOSAHHbIE MarHWTbI,
3N1EKTPOMArHnTbI, 3NEKTPOABUraTeNb,
YCKOPUTENN 3N1EMEHTaPHbIX YacTuL,
VHAYKUMOHHas NeYb

10

O6o6LaroLmin ypok «MarHuTHoe
none. ANeKTpoOMarHUTHast MHAYKLMS»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cab82

11

KoHTposibHas paboTa no teme
«MarHuTHoe none.
ANeKTpoOMarHUTHaa MHAYKUNA»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cad58

12

CB060AHbIE MEXaHNYECKME
KonebaHms. MapmMoHMYecKme
KonebaHus. YpaBHeHMe
rapMOHMNYECKNX KONEOGaHWA.
lNpeBpaLleHme 3Heprmm

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«/ccnefoBaHme 3aBUCMMOCTU
nepvoga Masibix KonebaHuin rpysa Ha
HWUTW OT 4J/IMHBI HUTW N Macchbl rpysa»




14

KonebarenbHblil KOHTYP. CBOGOAHbIE
3NMeKTpOMarHuTHbIE KonebaHus B
naeanbHOM KosiebaTe/lbHOM KOHTYpe.
AHaNorns Mexkgy MexaHn4eckKuMm v
3NEKTPOMarHUTHbIMI KONebaHUAMM

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Hepruv B naeasbHoOM
KonebaTe/lbHOM KOHTYpe

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcb9c4

16

MpencTaBneHne 0 3aTyXaloLWwmx
KonebaHnsX. BbIHY)KAEHHbIE
MexaHuyeckue KonebaHus. Pe3oHaHC.
BbIHY>XEHHbIe 3/1EKTPOMarHUTHbIE
KosebaHus

Bubnunoteka LLOK
https://m.edsoo.ru/ff0cbb86

17

MepemMeHHbI TOK. CUHYCOUAANbHBIA
nepeMeHHbIn TOK. MoLHOCTb
NnepeMeHHOro Toka. AMNIMTYLHOE U
[IeACTBYHOLLIEE 3HAYEHMNE CU/bl TOKA U
HanpsHXKeHWs

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0chd34

18

TpaHcthopmaTtop. Mpon3BoACTBO,
nepegaya n notpebneHune
3NIeKTPUYECKOI 3HEpPrum

19

YCTPOWCTBO M NPaKTUYECKOE
NPUMEHEHWE 3NEKTPUYECKOrO 3BOHKA,
reHeparopa NepemMeHHOro ToKa,
NUHWIA 3neKTponepeaay

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cc324

20

JKONOrNYecKme pucku npu
NMPOV3BOLCTBE 3/1EKTPOIHEPTUN.
KynbTypa ncnosib3o8aHns




3NEKTPO3HEPrn B NOBCEAHEBHOW
YKU3HU

MexaHun4yecKue BOJHbI, YCN0BUA
pacnpocTtpaHeHus. MNepunog. CKopocCTb

Bubnnoteka LLOK

21
pacnpocTpaHeHns N ANNHA BOJIHbI. https://m.edsoo.ru/ff0ccab4
MonepeyHsble 1 NPOAO/IbHbIE BOHbI
99 3BYK. CKOpOCTb 3BYyKa. [ pOMKOCTb Bubnmnoteka LLOK
3BYyKa. BbicoTa TOHa. TeM6p 3ByKa https://m.edsoo.ru/ff0cccOc
ANeKTPOMarHUTHbIE BOJHbI, UX
23 CBOWCTBA N CKOpOCTb. LLikana bubnmoteka LIOK
' https://m.edsoo.ru/ffOccfe0
3NEeKTPOMArHUTHbIX BOJTH
MpuHUMNbI pagnoceasn
24 TenesuaeHus. Passutme cpeacTs
cBA3n. Pagmonokauns
o5 KoHTponbHas paboTta «KonebaHus v Bubnmoteka LLOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMOoNMHeiHOe pacrnpocTpaHeHme
26 CBeTa B O[IHOPO/HOM cpefe. Bubnmnoteka LLOK
TOYeYHbIi UICTOYHUK cBeTa. JTyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHne cBeTa. 3aKOHbI
27 OTpaXeHua ceeTa. [ocTpoeHne bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXkeHnI B MI0CKOM 3epKasie
lNpenomneHune ceeta. NonHoe
08 BHYTPeHHee oTpaxkeHue. MpeaensHbIid Bubnmoteka LLOK
Yro/ nosiHoro BHyTPeHHero https://m.edsoo.ru/ff0cd7{6
OTpaXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmoteka LLOK




nokasatena rnpejaomMmaeHna CTexkna»

https://m.edsoo.ru/ffOcd67a

JNnH3b1. ToCTpoeHne N306paXkeHNi B

Bubnmnoteka LLOK

30 nnH3e. Popmyna TOHKOM /IMH3bI.
PMY. https://m.edsoo.ru/ffOcddle
YBennyeHne NnH3bI
JabopaTopHas paboTa
31 «lccnenoBaHme CBOWCTB
N306paXKeHNI B IMH3aX»
[ncnepcus ceeTa. CNIOXKHBIN COCTaB
39 6enoro ceeta. LiBeT. JTabopaTopHas
paboTa «HabnoheHne gucnepcum
cBeTa»
33 NHTepepeHLmsa ceeTa. Jugpakums Bubnmoteka LLOK
cBeTa. AudpakyMoHHas peLLéTka https://m.edsoo.ru/ffOced22
34 [MonepeyHOCTb CBETOBbLIX BOJH. Bubnmoteka LLOK
lNonapunsauns ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuryeckune NpM6OPLI N YCTPONCTBA U
yCnoBms nx 6e30nacHOro NpUMeHeHus
I"paHnLbl NPUMEHUMOCTH
36 K/lacCM4eckor MexaHuku. Moctynartl Bubnmoteka LLOK
cneumanbHOn Teopumn https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTU
OTHOCUTENLHOCTb O4HOBPEMEHHOCTN.
37 3ame/1leHMe BPEMEHU U COKpaLLleHMe bubnuoreka LIOK
https://m.edsoo.ru/ffOcfa42
L/IVHbI
SHePrus 1 UMMynbC PeNSTUBUCTCKOWA
38 ‘-I&CT?/ILI,bI CBﬂ3byMaCfbl C 3Hepruei n bubnuoreka LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. DHeprus nokos
39 KoHTponbHas pabota «OnTuKa. Bubnmnoteka LLOK




OcCHOBBI crieypanbHou Teopumn
OTHOCUTEJIBHOCTU»

https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmoteka LLOK

4
0 N UMNYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITUE W 1UccnefoBaHMe
Bubnmnoteka LLOK
41 T KTa. OnbITbl A. T,
(poToadpipexra. O https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI poTo3(h(PeKTa. Y paBHEHME
42 SD’lHUJTeg’l)Ha nq:q)q)omaqoq?ema bubnmoteka LIOK
A i https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» oToagexTa
[asneHve ceeta. OnbIThl 1. H.
43 NebepneBa. XnMMnyeckoe AencTeme bubnmoteka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnYecKme ycTpoincTea u
NpPakTUYeckoe NpUMeHeHNe:
44
(hOTO3NEMEHT, (hOTOAATUMK,
CONHeYHas baTapesi, CBETOAMOA
45 PelueHune 3afa4y no T1emMe «3/1eMeHThI Bubnmoteka LLOK
KBAHTOBOW OMTUKM» https://m.edsoo.ru/ff0d0302
Mogenb atoma ToMmcoHa. OnbIThbl
46 Pesepopaa no paccesHMIo 0-4acTul, bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
[NnaHeTapHaa mogens atoma
Bubnunoteka LLOK
a7 MNocTtynatkl b
ocTyna opa https://m.edsoo.ru/ff0dOafa
M3nydeHune 1 nornoLieHne (poToHoB
48 n |/|3|/1e exope aTomaLluc 0 Hio OBHA bubnmoteka LIOK
P pexoa N A P https.//m.edsoo.ru/ff0dOafa
3Hepruun Ha Apyrown. Buapl cnekTpos
49 BonHoBble cBOWCTBaA YacTuL,. BosHbl Bubnmoteka LLOK




Ae bpoiinsa. KopnyckynsipHo-
BO/IHOBOW fyanim3mM. CroHTaHHOoe U
BbIHY>JEHHOE U3/y4YeHune

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITUE paanoakKTUBHOCTI. OnMbIThbI

Pe3epdop/a no onpefeneHnio cocTasa

PaaVMoaKTUBHOIO U3NyYeHUs

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

o1

CsoiicTa anbha-, 6eTa-, ramma-
n3nyyeHusa. BnnaHue
PaanoaKTUBHOCTM Ha XKMBbIe
OopraHun3Mbl

52

OTKpbITUE NPOTOHA N HENTPOHa.
M3oTonbl. Anbtha-pacnag,.
DNEKTPOHHbIN 1 NO3UTPOHHLIN BeTa-
pacnag. ["'amma-nsnyyeHue

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1162

53

SHeprus cBA3W HyK/IOHOB B AApe.
AfepHble peakumn. AnepHbIN
peakTop. Mpo6emMbl, NEPCNEKTUBSI,
3KONOrMyecKme acnekTbl S4epHONM
3HEPreTUKM

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d1356

54

AneMeHTapHble YacTuubl. OTKpbITHE
no3nTpoHa. MeTo/bl HabOAEeHNA Y
perncTpaLlmmn afieMeHTapHbIX YacTul,.
Kpyrnbiii cton «®yHaaMeHTasbHble
B3aMMOeNncTBumS. EAMHCTBO
(hM3NYECKON KapTUHbI MUPa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é30Horo Heba. Co3se3auns,
SPKue 3B&3Abl, NNaHeTbl, X BUANMOE
apvkeHne. ConHeyHas cuctema




56

ConHue. ConHeyHas aKTUBHOCTD.
McTouHmK aHeprum ConHua v 3Be34

57

3BE3/bl, NX OCHOBHbIe
XapaKTepuCcTUKK. 3BE3/bI IN1aBHOM
nocnefoBarte/ibHOCTU. BHyTpeHHee
CTpoeHwue 38634, CoBpeMeHHble
npeACTaB/IEHNSA O NPOUCXOXKAEHUN Y
asontoumn ConHua 1 3B€3[

58

MneuHblIli MyTb — Hawa ManakTuka.
MonoxkeHune n asmxeHne ConHua B
["anakTuke. ["anakTuKn. YepHole
[bIpbl B Apax ranaktuk

59

BceneHHas. PasberaHue ranaktuk.
Teopwusa bonbLuUoro B3pbIBa.
PennkToBoe n3nyyeHue.
MeTaranaktmka

60

HepeLleHHble NPo61eMbl aCTPOHOMMUN

61

KOHTpo/bHas paboTa «3MeMeHTbI
aCTPOHOMUU N aCTPOIU3NKIM»

62

O6o6watoLLmii YpoK. Ponb mnsnku u
aCTPOHOMUU B 3KOHOMUYECKOM,
TEXHO/I0rMYECKOW, COLMabHOM U
3TUYECKON chepax AedaTeslbHOCTH
YesioBeKa

63

O6o6watoLLmin YpoK. Ponb 1 MecTo
(PM3MKM 1N aCTPOHOMMM B
COBPEMEHHO Hay4HOW KapTUHE Munpa

64

Ob6obLaroLmin ypok. Posb




(hn3nyeckoi Teopum B POPMUPOBAHNN
NpeLCTaBNeHNI O PU3NYECKOIA
KapTuHe Mupa

O6o6watoLmin ypok. Mecto
(hM3nYEeCKOIN KapTWHbI MMpa B 06LLEM
PSAY COBPEMEHHbIX eCTECTBEHHO-
Hay4HbIX NpeLCcTaB/eHnin 0 Npupoje

65

Pe3epBHbIil ypoK. MarHuTHoe none.

66
OneKTpoMarHMTHas UHAYKLWS

Pe3epBHbIil ypoK. OnTuka. OCHOBBI
67 crneynansHON Teopun
OTHOCUTE/IbHOCTHU

Pe3epHbliii ypok. KBaHTOBas (hr3mKa.
68 3NeMeHTbl aCTPOHOMUM 1
acTpou3nNKu

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1784

OBLLEE KOJTMYECTBO YACOB INO
NMPOrPAMME

68







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






