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MOACHUTENIbHAA SAMNCKA

Mporpamma no usmke 6a30BOr0 YPOBHSI Ha YPOBHE CpefdHero o6uiero o6pasoBaHUs
paspaboTaHa Ha OCHOBE MOMIOXEHUA W TpeboBaHWA K pe3ynbTaTaMm OCBOEHWUS OCHOBHOWA
obpasoBaTenibHOM nporpaMmbl, npeacTaBneHHbIX B ®FOC COO, a Takke C  YYETOM
(befepanbHOM paboyeil Mporpammbl BOCMUTAHWA W KOHUENUMW MpenojaBaHns y4e6HOro
npegmeta «®usmka» B  00pasoBaTeNbHbIX — OpraHm3aumax  Poccuiickoli  degepaumu,
peann3yoLLMX OCHOBHbIE 06pa3oBaTe/IbHble NPOrpamMmmbl.

CofepxxaHve nporpammMbl M0 (PM3MKe HampaeNeHOo Ha (OPMUPOBAHME ECTECTBEHHO-
Hay4HOM KapTWHbl Mupa obydvarowmxcs 10-11 knaccoB npu 06y4eHUU UX pu3mnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATENIbHOCTHOIO noaxofa. Mporpamma no ¢usnke cOOTBETCTBYET
Tpe6oBaHusm ®rOC COO K nnaHWpyeMbIM SIMYHOCTHLIM, MPeAMETHbIM U MeTanpeiMeTHbIM
pesynbTaTtaMm 00y4yeHUs, a Takke Y4MTblBaeT HEOOXOAMMOCTb peasm3aumy MeXnpeaMeTHbIX
cBA3elM (WM3MKWM C eCTECTBEHHO-HayYHbIMM Y4yebHbIMM MpeaMeTaMn. B Hell onpegenstotcs
OCHOBHbIE LeN M3yYeHus (PU3MKN Ha YPOBHe CpefHero obluero obpasoBaHus, MiaHUpyemble
pe3ynbTaTbl OCBOEHMSI Kypca (M3MKW: NIMYHOCTHbIE, MeTanpeAMeTHble, MpeaMeTHble (Ha
6a30BOM YpOBHe).

MporpamMma no (m3rke BK/IKOYaeT:

* MNaHUpyemble pe3ynbTaTbl OCBOEHUS Kypca (Pu3nKM Ha 6a30BOM YPOBHE, B TOM YKC/e

npeaMeTHbIe pe3ynbTaTbl MO rogam 00yyeHus;

e cofepXXaHwue y4yebHoro npeameTa «Pusmka» no rogam 0byyeHus.

Pu3mKa Kak Hayka 0 Hanbosee 06LLMX 3aKOHaX MPUPOAbI, BbICTYMas B Ka4yecTse y4ebHOro
npegMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIN BKaZL B CUCTEMY 3HAHMIA 06 OKpYXXaroLem Mupe.
LLIKO/IbHBIA  KypC (OM3MKU - CUCTEMOOGPasytoWwnii A1l eCTeCTBEHHO-HAyYHbIX Y4YeOHbIX
NpeAMeToB, NOCKO/bKY (PU3NYECKME 3aKOHbI SIEXAT B OCHOBE MPOLLECCOB U ABMEHUI, N3y4YaeMblX
XUMUER, 6ronornen, uUNYecKoin reorpadmein N acTpoHoOMUe. VIcnonb3oBaHNE M aKTUBHOE
NMpUMeHeHVe (M3MYECKMX 3HaHUIA  OnpefenseT XapakTep W pasBUTUE pPasHO06pasHbIX
TEXHOMOrMA B clepe 3HepPreTuMKW, TPaHCMopTa, OCBOEHUS KOCMOCA, MOMyYEHUS HOBbIX
MaTepuanioB C 3afiaHHbIMK CBOWCTBaMU M ApyruX. M3yyeHne 3nKy BHOCUT OCHOBHO BKag B
(hopMUpOBaHMe eCTECTBEHHO-HAYYHON KapTUHbI MUpa 0byyatoLmxcs, B (hOPMUPOBaHME YMEHWIA
MPUMEHATb HayYHbIA METOZ NO3HAHWSA NPW BbINOMHEHUN UMW YHe6HbIX UCCNeA0BaHNMA.

B ocHOBY Kypca (hM3nKu 419 YPOBHS CpefHero o6Lero o6pasoBaHus MOMOXeH psL UAeN,
KOTOpble MOXXHO paccMaTpuBaTb Kak NPUHLMMbI ero NoCTPOEHNS.

oesuenocTHOCTU. B COOTBETCTBUM C HEM KYPC SABNAETCA NOrMYECKM 3aBepLUEHHBIM, OH
COAEPXUT MaTepuan M3 BCeX PasfdenoB (DM3MKKM, BKIOYAET KaK BOMPOCHI KMaCCUYECKOn, Tak v
COBPEMEHHOW (PU3NKMK.

pes reHepanmsaumm. B COOTBETCTBUM C Heil MaTepuan Kypca Qpusnkn 06beUHEH BOKPYT
(hm3nyecknx Teopuid. Befylwmm B Kypce SBNSeTCA (POPMMPOBAHME MNpeAcTaBleHUin O
CTPYKTYPHBIX YPOBHSAX Matepuu, BELLECTBE U MoJe.

Npes rymaHmTapusaumn. EE peanvsaums npeanonaraet MCMosib3oBaHWe rymMaHUTapHOro
noTeHuMana (n3nNYecKom Haykun, OCMbIC/IEHNE CBSA3M Pa3BUTUS (U3MKM C pa3BUTMEM OOLLECTBA,
a TaKXe C MMUPOBO33PEHYECKMMM, HPABCTBEHHBLIMM 1 3KOIOMMYECKMMI NpobieMamu.

Naes npuknagHoi HanpasneHHocTU. Kypc r3nkm npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYrOM TEXHWUYECKMX W TEXHOOrMYECKNX MPUNOXKEHNIA N3YYEHHbIX TEOPUIA 1 3aKOHOB.

Npes askonorvsaumu peannsyeTcs MNOCPeACTBOM BBEAEHUS| 3/1EMEHTOB COAEPXKaHMS,
MOCBALUEHHbIX 3KOMIOTMYECKMM MPob6/ieMamM COBPEMEHHOCTM, KOTOpble CBSi3aHbl C pasBUTUEM
TEXHWUKN U TEXHONOIMIA, a Takxke 06CyXeHns npobieM pauyoHasibHOro NPUPOAOMNO0sb30BaHMsS U
9KO/I0rMYeCKoin 6e30nacHoCTM.

CTepXXHEBbIMU 3MEMEHTaMM Kypca (DU3MKM Ha YPOBHe CpeaHero obuiero obpasoBaHus
ABNAOTCA (PU3MYECKMe Teopun ((hopmmpoBaHWe MPeACTaBfeHNn O CTPYKTYpe MOCTPOeHUs



(hn3nyeckoin Teopuwn, ponn  (hyHAAMEHTa/IbHbIX 3aKOHOB W MPUHLUWNOB B COBPEMEHHbIX
npeacTaBfeHnax 0 NPUPoAe, rpaHuuax NPUMEHUMOCTU TEOPWI, 4S8 OMUCaHWUS eCTeCTBEHHO-
HayUHbIX SB/IEHWI 1 NPOLLECCOoB).

CUCTEMHO-AeATeNbHOCTHBIV NMOAXOL B Kypce (hM3MKN peann3yeTca npexzae BCero 3a CUéT
OpraHu3alnmn 3KCNepuMeHTaIbHON AeATeNbHOCTN obydaroLmxcs. s 6a30BOro ypoBHS Kypca
(hM3NKM - 3TO MCMO/Mb30BaHME CUCTEMbI (PPOHTASIbHBIX KPaTKOBPEMEHHbLIX 3KCMEPUMEHTOB WU
NnabopaTopHbIX pPaboT, KOTOpble B Nporpamme Mo (uavMke 06beAMHEHbI B OOWMIA CNNCOK
YUYEHNYECKMX NpaKTUyeckmnx paboT. BbldeneHne B ykazaHHOM MNepeyHe f1abopaTopHbIX paborT,
MPOBOAUMBIX A/ KOHTPONS WM OLEHKKM, OCYLLECTB/SETCA YydaCTHMKamy 06pa3oBaTe/lbHOro
npouecca Ucxoas 13 0CoO6eHHOCTEN MIaHMPOBaHWS N OCHALLEeHNs KabuHeTa uamku. Mpy 3ToMm
obecrieymBaeTca OB/MafeHNe 0OY4YarOWMMUCA YMEHUSIMU MNPOBOAUTL KOCBEHHbIE W3MEPEHNS,
McCnefoBaHNs 3aBUCMMOCTEN (PU3NYECKMX BESIMYMH W MOCTAHOBKY OMbITOB MO MNpPOBepKe
Npes/IoKeHHbIX TUMoTes.

BonbLIOe BHUMaHWE YAenseTcs pelleHno PacyéTHbIX N KayeCTBeHHbIX 3agad. Mpu aTom
[/ pacyETHbIX 3a7a4 NPUOPUTETOM SBMSKOTCA 3a4auu C ABHO 3afaHHOM (PU3NYECKO MOZeNbIo,
Mo3BONAKOLWME MPUMEHSATb M3Y4YeHHble 3aKOHbl UM 3aKOHOMEPHOCTM Kak M3 OfHOro pasgena
Kypca, TaK U MHTerpupys 3HaHUA 13 pasHbIX pas3fenos. 18 Ka4eCTBEHHbIX 3a4ay NpUopuTeTOM
ABNAOTCA 33faHMsi Ha OOBACHEHME NPOTEKAHWUA (U3NYECKUX SBMIEHWIA W NPOLLECCOB B
OKPY>KatoLLIeM >XM3HW, Tpebytowme Bbl6opa (U3NYECKOW MOAenn ANs CUTyauuu npakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBetctBUM C Tpe6oBaHuamMn ProC COO K maTepuanbHO-TEXHUYECKOMY
obecneyeHnto y4yebHOro npouecca 6a3oBbli YPOBEHb Kypca (DM3NKM Ha YPOBHe CpefHero
o6Lero obpasoBaHMs LO/MKEH M3yyaTbCA B YC/OBUSAX MPEAMETHOr0 KabuHeTa (PU3MKM UIn B
YCNOBMAX MHTErprpoBaHHOro KabuHeTa NpeaMeToB eCTeCTBEHHO-Hay4yHOro uukna. B kabuHete
(h13NKM JOMKHO BbITb HEO6X0AMMOE nabopaTopHOe 060pyAOBaHME A/15 BbIMOIHEHUSA YKA3aHHbIX
B nporpamMe Mo (U3MKe YYEHUYECKMX MNPaKTUYeCKUX paboT U  [LeMOHCTPaLMOHHOe
obopyfoBaHue.

[leMOHCTpaLyMoHHOe 06opyaoBaHue (OPMUPYETCA B COOTBETCTBUM C  MPUHLMUMOM
MUHUMa/IbHOW [OCTaTOMHOCTU M 06ecrneynBaeT MOCTAHOBKY MepevyncrieHHbIX B nporpaMme no
(hM3nKe KIHOYEBbIX AEMOHCTPaUWiA Ans UCCNef0BaHUA K3Y4YaeMblX SBEHWIA U MPOLECCOoB,
AMNUPUYECKNX N (DYHLAMEHTA/IbHbIX 32aKOHOB, NX TEXHUYECKUX NMPUMEHEHWIA.

NabopaTopHoe 060pyZOBaHWE ONS YYEHWUYECKMX MPaKTUYecKuX paboT opMupyeTcs B
BUAE TeMaTU4eCKMX KOMMJIEKTOB M 06ecrneymBaeTca B pacyéTe O4HOr0 KOMMJeKTa Ha [BYX
obyvaromxcs. TemaTMyecKme KOMMIEKTbl /1abopaToOpHOro 060pyAoBaHUS AO/MKHbI  ObiTh
MOCTPOEHbl Ha KOMMJIEKCHOM WCMO/b30BaHUM aHasloroBbIX M LMMPOBLIX NPUOOPOB, a Takxke
KOMMbIOTEPHbIX M3MEPUTESIbHBIX CUCTEM B BUAE LUPPOBLIX labopaTopui.

OCHOBHbIMW LieNIiMM U3yyYeHns Qr3nkn B 06LLeM 06pa3oBaHUN ABNAKOTCS:

e (hopMupOBaHME WHTepeca W CTPEMIeHMs 0OY4YaroLMXC K Hay4YHOMY W3YYeHUIO

NPVPO/bIl, Pa3BUTHE UX MHTENNEKTYaNbHbIX M TBOPYECKMX CMOCOOHOCTEN;
* pasBUTME MNpeACcTaBleHUA O Hay4yHOM MeTode MOo3HaHWA U (popMUpoBaHue
NCCNefoBaTeNbCKOr0 OTHOLLEHMS K OKPYXKatOLLMM SBIEHUSM;

* (hOpMMPOBaHME HAy4HOr0 MMUPOBO33PEHNA KaK pe3y/ibTaTa U3yYeHWs OCHOB CTPOEHUA

martepun 1 PyHLaMeHTasIbHbIX 3aKOHOB (PU3KKMK;

* (hopmMpoBaHME YMEHWIN OO6BACHATbL SBMEHNS C UCMONb30BaHNEM (DU3NYECKMX 3HAHWIA U

Hay4HbIX J0Ka3aTe/bCTB;
* (hopmmpoBaHMe NpeACTaBNEHUA O PO (U3MKN L1 Pa3BUTUA OPYTUX €CTECTBEHHbIX
HayK, TEXHVUKMN 1 TEXHO/OTWA.

[ocTkeHne 3TuX Ueneli obecneyvmBaeTcs pelleHMeM Crefytowmx 3afady B npouecce

N3y4eHuns Kypca (PU3MKN Ha YPOBHE CpefHero obLuero o6pasoBaHus:



*  MPUOBPETEHNE CMUCTEMbI 3HaHWUI 06 OOLLUMX (DU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaXx,
Teopuax, BK/OYasA MeXaHUKY, MONEKYNAPHYIO (PU3NKY, 3/1EKTPOANHAMUKY, KBAHTOBYHO
(PU3MKY 1 3N1EMEHTBI aCTPOIN3NKM,

* (hopmMpoBaHME YMEHWUM MPUMEHSTb TeOpeTUYeCKUe 3HaHWS AN OObACHEHWS
(hM3NYEeCKMX SBMEHWA B NpUpoge W AN MNPUHATMA MPaKTUYECKMX pPeLleHnin B
MOBCEJHEBHOM YXUN3HY;

* OCBOEHVE CrOCOO0B peLUeHUs Pa3/NYHbIX 33day C SIBHO 3afaHHOM (hU3NYECKOM
MOZeNblo, 3adad, MoApasyMeBaloLMX CaMOCTOSTeNlbHOe CO3daHue  (PU3nYecKom
MOZeNN, afieKBaTHOW YCMOBUAM 3aauu;

* MOHVMMaHMe (U3NYECKMX OCHOB W MPUHLMMNOB AEWCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHO/IOMMYECKNX NPOLLECCOB, UX BIMSHNA Ha OKPYXKatOLLYHO Cpeay;

e OBMafleHNe MeTofamu CamMOCTOATE/IbHOIO MaHWPOBaHUA N NPOBEAEHUS (PU3NYECKMX
9KCMEPUMEHTOB,  aHaM3a W WHTEPrpeTaumMm  MHGopMauuu,  onpeaeneHus
[0CTOBEPHOCTU MOJTYHEHHOr 0 pe3ynbTaTa;

e CO3/aHvie yC/oBUA NS pasBUTUS YMEHWIA MPOEKTHO-UCCNe0BaTeNIbCKOM, TBOPYECKOM
[eATe/IbHOCTW.

Ha n3yyeHne (m3mkm (6a30Bbli YPOBEHb) Ha YpOBHE CpefHero obuiero 06pa3oBaHus
otBoauTcs 136 yvacos: B 10 Knacce - 68 yacoB (2 yaca B Hefento), B 11 knacce - 68 yacos (2
yaca B Heflento).

MpegnaraemMblii B NporpaMmMe no (hn3mnke nepeyeHb 1abopaTopHbIX U NPaKTUYeCKUX paboT
ABNAETCA PEKOMEHJOBAHHbIM, YUYWUTENb [enaeT BblOOp NPOBeAeHUs 1abopaTopHbIX paboT u
OMnbITOB C YYETOM MHAMBUAYASTbHBIX OCOOEHHOCTEN 06YyYatoLLMXCA.



COLEP>XXAHWVE OBYYEHUNA
10 K/1ACC

Pa3gen 1. ®u3nka 1 MeTodbl Hay4YHOro No3HaHusA
du3nKa - Hayka 0 npupofe. HayyHble MeTOoAbl MO3HaHUSA OKpYXKaloLwero mupa. Posnb
3KCNepuMeHTa 1 Teopun B NPOLLECCe MO3HAHWUA NPUPOLLI. DKCNEPUMEHT B PU3NMKE.
MogenvnpoBaHne (QU3NYECKMX ABMEHWIA N NPOLECCOB. HayuHble rvnoTesbl. dusnyeckme
3aKOHbI 1 Teopun. I'paHnLbl NPUMEHUMOCTY (PU3NYECKNX 3aKOHOB. [pUHLMN COOTBETCTBUS.
Pofb ® MecTo (hM3MKM B (POPMUPOBAHUM COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B
NPaKTUYECKOW AeATENIbHOCTU NOAEN.
JemoHCcTpauum
AHanorosble 1 UM(POBbIE N3MEPUTENbHBbIE MPUOOPBI, KOMMBIOTEPHbIE AATUUKN.

Pasgen 2. MexaHukKa

Tema KnHemaTuka

MexaHunyeckoe fBvKeHue. OTHOCUTENbHOCTb MEXaHU4Yeckoro [AsukeHus. Cucrema
oTcuéTa. TpaekTopus.

MMepemeLlLeHe, CKOPOCTb (CPeAHss CKOPOCTb, MrHOBEHHas CKOPOCTb) M YCKOpPEeHue
MaTepuaibHON TOYKKU, UX MPOEKLMM Ha OCU CUCTEMbI KOopauHaT. CrioXKeHue nepemMeLLeHunid v
C/TIOXKEHWE CKOPOCTENA.

PaBHOMEpPHOEe M pPaBHOYCKOPEHHOE MPAMOMMHENHOE [BWKeHWe. 'padimkn 3aBUCUMOCTU
KOOpAMHAT, CKOPOCTU, YCKOPEHUS, MYTU 1 NepeMeLLEHNS MaTepUa/IbHON TOYKW OT BPEMEHMU.

CB060AHOE NafeHne. Y CKOpeHNe CBOGOAHOIo NaaeHus.

KpvBOnMHeHOe  [BVKeHVe. [BWKeHWe MaTepuasibHOM TOUYKM MO  OKPY>KHOCTM C
MOCTOAHHOM MO MOAY/0 CKOPOCTbHD. YTN0Bas CKOPOCTb, JIMHEWHas CKOpOCTb. [lepuog u
yacToTa obpatleHus. LieHTpocTpemMuTenbHOe YCKOpeHue.

TexHuyeckne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: CNUAOMETP, [ABMXKEHUE
CHapA0B, LenHble N peMéHHbIe nepeaayn.

[emoHcTpauum

Mogenb cucTeMbl OTCUETA, UTHOCTPALNA KUHEMATUYECKUX XapaKTepUCTUK ABUKEHWA.

Mpeobpa3oBaHune ABVKEHWIA C UCMO/b30BaHMEM MPOCTbIX MEXaH3MOB.

MageHvie Ten B BO3AYXe W B pa3peXkeHHOM MpoCTpaHCTBe.

HabntofieHvie ABMKEHNA Tena, 6POLLEHHOr0 MO YI/I0M K FOPU30HTY Y FTOPU30HTASIBHO.

3MepeHve yckopeHus CBOOGOAHOI0 nageHus.

HanpasneHne CKOpoCTU Npu ABUXXEHUN MO OKPY>XKHOCTN.

YUYeHNYECKMIA IKCNepUMEHT, nabopaTopHble paboThbl

3yyeHne HepaBHOMEPHOIO ABVKEHUS C Lie/blo OnpeaeneHns MrHOBEHHOW CKOPOCTY.

WccnefoBaHve — COOTHOLUEHMA — MeXay — MyTAMKW,  MPOMAEHHbIMM  TenoM  3a
nocnefoBaTe/flbHble paBHblE TMPOMEXYTKN BPeMEeHW MNpu PaBHOYCKOPEHHOM [BUMXEHUN C
Haya/lbHOM CKOPOCTbLHO, PaBHOW HY/HO.

3yyeHvie ABMKEHUSA LIApMKaA B BA3KOMN XXMLKOCTU.

3yueHve aBWKeHNS Tena, OPOLLEHHOMO FOPU30HTASIbHO.

Tema 2. JuHamuka

MpuHUMN oTHOCKTeNbHOCTM Manunnes. MepBblid 3aKoH HbloTOHA. HepLumanbHble CUCTEMBI
OTCYETA.

Macca Tena. Cwna. [MpuHumMn cynepnosvuum cun. BTopoil 3akoH HblOTOHa Ans
MaTepuanbHOW TOUKU. TpeTuid 3aKoH HbHTOHA 419 MaTepuasibHbIX TOYEK.

3aKOoH BCeMUpPHOro TaroteHus. Cuna THKecTu. NepBas KOCMUYECKass CKOPOCTb.

Cwnna ynpyroctu. 3akoH 'yka. Bec Tena.



TpeHvie. Bugbl TpeHus (MOKOS, CKONbXEHUS, KadeHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHNs CKONBbXEHNUA 1 cuia TpeHus nokos. KoaduumneHT TpeHus. Cuna conpoTuBeHNs
npn ABUXXEHWUU Tena B XUAKOCTU UK rase.

MocTynaTtesibHOE W BpallaTe/ibHOe ABUKEHNe abCOMOTHO TBEPLOro Tefna.

MOMEHT cWnbl OTHOCWUTE/ILHO OCK BpalleHus. [1neyo cunbl. YCNoBuA paBHOBECUA
TBEPAOro Tena.

TexHuyeckne YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALUNMHUKK, [BWKEHWE
NCKYCCTBEHHbIX CMYTHNKOB.

[emoHCTpauum

FABneHve nHepLmn.

CpaBHeHMe MacC B3aVMOENCTBYHOLLMX Ten.

BTopoit 3akoH HbloToHa.

3mepeHwne cun.

CnoxxeHue cun.

3aBMCUMOCTb CU/Ibl YNPYTroCTU OT AethopMaLiun.

HesecomocTb. Bec Tena npy yCKOpeHHOM noAbEME U NafeHUN.

CpaBHeHVe CU TPeHUS NMOKOS, KaYeHUs N CKOMbXXEHWS.

Ycnosua paBHoBecus TBEporo tena. Buabl pasBHoBecus.

YUYeHUYECKMIA SKCTIEPUMEHT, nabopaTopHble paboThl

3yueHmne aBukeHNs GpycKa No HaKMOHHOM NIOCKOCTH.

VccnepoBaHve 3aBUCUMOCTM CU YMPYTOCTW, BO3HUKAKOWMX B MPY>XWHE U PE3MHOBOM
obpasLe, 0T X gehopmaun.

ccnepoBaHve ycnoBuin paBHOBeCUS TBEPLOrO TeNa, MMEIOLLEro OCb BPaLLEeHWS.

Tema 3. 3aKOHbI COXpaHeHNs1 B MeXaHU1Ke

mnynbc MaTepuasbHON TOUKK (Tena), CUCTEMbl MaTepUaibHbIX TOYeK. VIMNybe cunbl 1
N3MEHEeHWe nmnysbca Tena. 3aKoH COXpaHeHUs UMMy bca. PeaKTUBHOE [ABUXEHWe.

PaboTa cunbl. MOLWHOCTb CU/bI.

KnHeTnyeckas 3Heprus mMaTepuasbHOM TOuku. Teopema 06 U3MEHEHUW KUHETUYECKOM
3Heprum.

MoTeHumanbHas aHeprus. MoTeHLManbHas aHeprus ynpyro AethopMmMpoBaHHOW NPYXXKMHBI.
MoTeHUmanbHas aHeprusa Tena B6/1M3N NOBEPXHOCTU 3eMN.

MoTeHUManbHble U HenoTeHUuabHble CUNbl. CBA3b PaboTbl HEMOTEHUMaIbHbIX CUM C
M3MEHEHVEM MeXaHNYeCKOM 3HepPruy CUCTEMbI Te/l. 3aKOH COXPaHEHWSI MEXaHUYeCKOI SHepruu.

Ynpyrve n Heynpyrue CTo/IKHOBEHUS.

TexH/MYecKMe YCTPOCTBA M MPaKTUYeCKoe MNPYMEHeHMe: BOLOMET, KOMEP, MPY>KUHHbI
MACTONET, ABWXKEHMNE PaKeT.

[emoHCTpauum

3aKOH COXpaHeHusa MMy bca.

PeakTVBHOE [BVXEHME.

Mepexof NOTeHUMaIbHON 3HEPTM B KUHETUYECKYHO M 06paTHO.

YUeHNYeCcKuii aKCnepuMeHT, nabopaTopHble paboTbl

V3yueHne abCOMOTHO Heynpyroro ygapa C MOMOLLbIO [ABYX OLWUHAKOBbIX HUTAHbIX
MasTHNKOB.

WNccnepoBaHme CBA3WM paboTbl CUMbl C M3MEHEHMEM MEXaHWYECKOW 3HEeprum Tena Ha
npumepe pacTsXXKeHWUs Pe3vHOBOIO XryTa.

Pasgen 3. MonekynspHasa usnka u TepmognHamMmmKa
Tema 1. OCHOBbI MONIEKYNSAPHO-KMHE T MUYECKON Teopun
OCHOBHble MOJIOXKEHUA MOJIEKY/IIPHO-KUHETUYECKOW TEOPUUN U UX OMbITHOE 0B60CHOBAHME.
BpoyHoBCcKoe ABwkeHVe. [Audiysus. XapakTep [ABMXKEHMS W B3aMMOAEWCTBUSA  4YacTuLy
BewlecTBa. Mogenn CTPOeHUsi rasoB, XWUAKOCTEA W TBEPAbIX Ten WU 0O0bACHEHWEe CBOWCTB



BELLLeCTBA Ha OCHOBe 3TWX Mogeneil. Macca u pasmepbl Monekyn. KonmuyecTBO BeLLeCTBa.
[MocTosAHHaa Asoraapo.

Tennosoe paBHoBecKe. Temnepatypa 1 e€ namepeHue. LLkana Temnepatyp Lienscus.

Mogenb naeansHoro rasa. OCHOBHOE ypaBHEHWE MOMEKYNAPHO-KMHETUYECKOW Teopum
naeanbHOro rasa. AOCOMIOTHas TemnepaTypa Kak Mepa CpefHein KMHETUYECKOW 3Heprumu
TENNOBOro ABMXeHWa 4Yactuy, rasa. LWlkana Temnepatyp KenbBuHa. [a30Bble 3aKOHbI.
YpaBHeHne MeHgeneesa-KnaneipoHa. 3akoH [anbToHa. V3onpoueccbl B MaeanbHOM rase ¢
MOCTOAHHBIM KONMYECTBOM BelllecTBa. [pajnyeckoe npefcTaB/ieHNe M30MPOLECCOB: N30TEPMA,
n3oxopa, n3obapa.

TexHUYecKne YCTPOMCTBA U NPaKTUYEeCKOe NPUMEHEHME: TEPMOMETP, GapoMeTp.

[emoHcTpauum

OnbITbl, [0Ka3biBaOWME [OUCKPETHOe CTPOEHWe BeLecTBa, (oTorpamu  MOMEKyn
OpraHMyecKnx CoeMHEHNIA.

OnbITbl MO ANDDY3UN XKMLKOCTER 1 rasos.

Mogenb 6p0yHOBCKOrO ABUXEHUS.

Mogenb onbiTa LLTEpHa.

OnbITbl, AOKa3bIBAIOLLME CYLLECTBOBAHNE MEXMONEKYSPHOIO B3aMMOAENCTBUS.

Mogenb, UNNCTPUPYoLLLaA NPUPOAY AaB/eHWs ra3a Ha CTeHKN cocyaa.

OnbITbl, UNNKOCTPUPYIOLLNE YPaBHEHNE COCTOAHNA NAeaIbHOr0 rasa, U30npoLecchl.

YUeHUYECKMIA 3KCNEPUMEHT, nabopaTopHble paboTbl

OnpefeneHne Maccbl BO3AyXa B K/ACCHOM KOMHaTe Ha OCHOBE W3MepeHWlii 06béma
KOMHaTbl, AaB/eHns 1 TemnepaTypbl BO34yXa B Heil.

VccnepoBaHve 3aBUCUMOCTM MEXAY MapaMeTpaMu COCTOAHMSA PaspeXKeHHOro rasa.

Tema 2. OCHOBbI TepMOANHAMUKN

TepmognHammnyeckas cuctema. BHYTPEHHAS 3Heprus TepMOAMHAMUYECKOW CUCTEMbI Y
cnoco6bl eé n3meHeHns. Konmyectso TensioTbl U pabota. BHYTPEHHSAS aHeprus 0gHOATOMHOIO
naeanbHOro rasa. Bugbl Tennonepegayn: TeNI0NPOBOLHOCTb, KOHBEKLUNSA, N3yYeHMe. Y aenbHas
TEenMI0EMKOCTb BellecTsa. Konmyectso TennoThl Npy Tenonepesaye.

MoHATMe 06 agmabaTHOM npouecce. [lepBblli 3aKOH TepMOAMHaMUKKW. [pUMeHeHue
MepBOro 3akoHa TepMOAMHAMUKN K n3onpoueccam. I'paduyeckas MHTeprpeTaums paboTsl rasa.

BTopoit 3akoH TepmMoanHaMuKn. HeobpaTtumMocTb NPOLLECCOB B NPUPOJE.

Tennosble MawmWHbI. MPUHLMNLI AEACTBUSA TENI0BbLIX MalLnH. Mpeobpa3oBaHns aHeprum B
TennoBbIX MawuHax. Koath(huUMeHT NOMe3HOro AeidCTBUA TenaoBoin MawwuHbl. Linkn KapHo u
ero Koat(uUMEHT Moe3HOro AencTamns. JKonormyeckme npobaeMbl TEMI03HEPTETUKMN.

TexHWYeckne YCTPONCTBA W MPaKTUYECKOE MPUMEHEHME: [ABUraTe/lb BHYTPEHHEro
cropaHus, 6bITOBOM XONOAWNBbHUK, KOHAULMOHEP.

[emoHCTpauum

3MeHeHWe BHYTpPeHHel 3Heprum Tena Npu CoBepLUeHMW paboTbl: BbINET MNPOOKU K3
OYyTbINIKA NOf, AENCTBMEM CXAaTOro BO3fyxa, HarpesaHvie agupa B NaTyHHOW Tpybke MNyTéM
TpeHus (BUAEOAEMOHCTpaLus).

\3MeHeHWe BHYTPEHHEN 3Heprumn (TemnepaTypbl) Tena npy Tennonepeaade.

OnbIT No agnabaTHOMY pacLUMpPeHnto Bo3gyxa (OMbIT C BO3AYLUHbIM OFHVUBOM).

Mogenv napoBoit TYpOUHbI, ABUraTeNs BHYTPEHHEr0 CropaHns, peakTUBHOIO ABUraTens.

YUeHUYEeCKUIn IKCNePUMEHT, nabopaTopHble paboThl

3mepeHune yaensHOW Ten0EMKOCTM.

Tema 3. ArperaTHble COCTOAHUA BellecTBa. PasoBble Nepexombl

Mapoobpa3zoBaHve W  KOHAeHcauus. WcnapeHwe M KuneHue. AOBCONKOTHas U
OTHOCUTENbHAA BNaXKHOCTb BO3Ayxa. HacbIlWeHHbI nap. YaenbHasa TennoTta napoobpasoBaHus.
3aBMCMMOCTb TeMNepaTypbl KUMeHWs OT AaB/eHus.



Teéppaoe Teno. Kpuctanamyeckme v aMopgHble Tena. AHU30TPONMUS CBOWCTB KPUCTas/IOB.

XXugkve kpuctanibl. CoBpeMeHHble MaTepuanbl. MnaBneHne U KpucTannmsaums. YpaenbHas
Tennota nnaeneHus. Cyb6ammaups.

YpaBHeHWe TeNN0Boro 6anaHca.
TexHM4yeckne YCTPOICTBA M MPAKTUYECKOE MPUMEHEHME. TUIPOMETP U MCUXPOMETP,

Ka/I0OPUMETP,  TEXHOMIOTUK  NOMYYEHUA  COBPEMEHHbLIX  MaTepPUasioB, B TOM 4ucne
HaHoOMaTepnanos, N HAHOTEXHONOI N,

[emoHcTpauum

CBOICTBa HaCbILLEHHbIX NapoB.

KuneHwvie npy NOHWXXeHHOM AaBNieHUN.

Cnocobbl M3MEepPEHNS BNaXXHOCTU.

HabnogeHne HarpesaHus 1 NnaBneHns KpUCTa/IIMYECKOrO BeLLeCTBa.
JeMoHCTpauma KpUcTanios.

YUeHNYEeCKMiA IKCTepUMEHT, nabopaTopHble paboThbl

3MepeHre OTHOCUTENbHOW BNaXKHOCTM BO3AyXa.

Pa3gen 4. OnekTpognHammka

Tema 1. DnekTpocTaTuUKa

AnekTpmsaumsa Ten. ONeKTpuueckuid 3apsagd.  [Ba BMAa  ANMEKTPUYECKMX  3apsifoB.
[MPOBOAHUKW, AVNINEKTPUKM U NOMYNPOBOLAHUKN. 3aKOH COXPaHEHNA 3MIEKTPUYECKOTO 3apaja.

B3aumogelictBue 3apsgoB.  3akoH KynoHa.  TOYeYHbI  3NeKTPUYecKniA  3apsag,
AnekTpuyeckoe mnone. HanpsXXEHHOCTb 3neKTpuyeckoro nond. [puHUMN cynepnosvuum
ANEKTPUYECKUX MONENA. JIMHUM HanpsXKEHHOCTIN 3/1EKTPUYECKOTO MONS.

Pabota cun  anekTpocTtaTMyeckoro noss.  lloTeHuman. Pa3HOCTb  MOTEHLMasIOB.
[MPOBOAHMKM N AN3NEKTPUKUN B 3/1EKTPOCTATUYECKOM Mosie. [ManeKTpuyeckas npoHMLaeMoCTb.

ONeKTPOEMKOCTb. KoHAeHcaTop. OMeKTPOEMKOCTb M/I0CKOr0 KOHAeHcaTopa. JHeprus
3apPAXKEHHOr0 KOHAeHcaTopa.

TexHU4YecKne YCTPOWCTBA W MPaKTUYECKOe MNPUMEHEHWE: 3/M1eKTPOCKOM, 3/1eKTPOMETP,
3NleKTpOCTaTMYeCKas 3alyMTa, 3a3emsieHue 3/1eKTponpubopoB, KOHAEHCATop, KOMMPOBa/IbHbLIN
annapar, CTPYMHbIA NPUHTEP.

[emoHcTpauum

YCTPOMCTBO U NPUHLMN AEACTBUS 3/1EKTPOMETPA.

B3anMmopelicTBMe Ha3NeKTPU30BaHHbIX Tes.

JNEKTPUYECKOe Mosie 3apsXKeHHbIX Ten.

IMpOBOAHUKW B 3N1EKTPOCTATUHECKOM NOJE.

DNeKTPOCTaTUYECKAA 3aLLmTA.

[N3NeKTPUKN B 3NeKTPOCTaTUYECKOM MOJe.

3aBMCUMOCTb  3/1eKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT NJowWaiuM NnacTuH,
PacCTOSHUSA MEXAY HUMU U LU3NIEKTPUYECKOW MPOHULIAEMOCTH.

SHeprus 3apsykeHHOro KoHAeHcaTopa.

YUeHNYECKMiA IKCTIepUMEHT, NabopaTopHble paboThbl

13mepeHmne 3neKTPoEMKOCTM KOHAEeHcaTopa.

Tema 2. MOCTOAHHbIN 3NEKTPUYECKMIA TOK. TOKM B Pa3/IMYHbIX Cpeaax

DNEKTPUYECKNIA TOK. YCNOBUS CYLLIECTBOBAHUS 3/IEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Cuna TokKa. MoCTOAHHbIM TOK.

Hanps»keHne. 3akoH Oma And yyacTka Lienu.

DneKTpnyeckoe COMPOTKUB/IEHNE. Y penbHoe COMpOTUB/IEHNE BelLecTBa.
MocneposartensHOe, NapasnefbHoe, CMeLaHHOe CoeAnHeHne NPOBOAHNKOB.

PaboTa 3/1eKTpUYecKoro Toka. 3akoH pkoyns-JleHya. MoOLLHOCTb 3/1eKTPMUYECKOro TOKa.

SNeKTPOABVKYLLAS CWMa U BHYTPEHHEE COMPOTMBIEHNE UCTOYHMKA TOKa. 3akoH Oma Ans
MONMHOI (3aMKHYTOIA) 3N1eKTprYecKoli Lenu. KopoTKoe 3aMblKaHMe.



ANeKTpOHHasA NPOBOAMMOCTb TBEPAbIX METaNN0B. 3aBUCUMOCTb CONPOTUB/IEHNS METa/INI0B
OT TemnepaTypbl. CBEpXNPOBOANMOCTb.

AneKTpuYecKnin TOK B BakyyMe. CBOICTBA 3/1EKTPOHHBIX MyYKOB.

MonynpoBofgHNKW. COGCTBEHHass W NPUMeCHas MPOBOAUMOCTb  MOMYNPOBOAHUKOB.
CsolicTBa p-n-nepexoga. MonynpoBoAHNKOBbIE MPUGOPLI.

JNeKTpuUYecKnii TOK B pacTBOpax W pacniaBax 3MeKTPOUTOB. INeKTPOUTUYECKas
auccoumaums. SNeKTponus.

ANeKTPUYECKMin ToK B rasax. CamoCTOATE/NbHbIA Y HECAMOCTOSATENbHBIA paspsg. MonHus.
Mna3ma.

TexHuyeckne YCTPOMCTBA W MNPaKTUYECKOe MpPUMEHEHME: amrepMeTp, BONbTMETP,
peocTar, WCTOYHUKM TOKa, 3/IeKTPOHarpeBaTe/lbHble NPUOOPbI,  3/IEKTPOOCBETUTE/IbHbIE
npuéopbl, TEPMOMETP COMPOTMB/IEHNS, BaKYYMHbIA AMOL, TEPMUCTOPbI U (POTOPE3UCTOpSI,
MoNyNpOBOAHMKOBLIN AN0f, rabBaHUKa.

[emoHCcTpauum

3MepeHre cubl TOKa U HanpsKeHus.

3aBMCMMOCTb  COMPOTUB/IEHNA LWINHAPUYECKMX MPOBOAHMKOB OT AJIMHBI, M/10LLaAm
MOMEPeYHOro CeYeHnst U MaTepuana.

CmeLLaHHOe coeauHeHWe NMPOBOAHMKOB.

MpsAmoe M3MepeHVe 3NEKTPOABMXKYLLE CWMbl. KOpPOTKOe 3aMblKaHWe rasibBaHN4YecKoro
3/leMeHTa 1 OLeHKa BHYTPEHHEro ConpoTMB/IEHNS.

3aBMCMMOCTb COMPOTMB/IEHNA MET/I/IOB OT TEMMNePaTypbl.

MpoBOAMMOCTb 3/1EKTPO/IUTOB.

ckpoBoin paspsif M MPOBOAUMOCTb BO3JyXa.

O[JHOCTOPOHHAA NPOBOAMMOCTb ANO0JA.

YueHn4ecKuiA aKCnepuMeHT, nabopaTopHble paboThbl

3yueHne CMeLLaHHOro CoeJMHEHNS Pe3NCTOPOB.

3mepeHune  3NeKTPOABWMXKYLLEM  CUMbl  WCTOYHMKA TOKA W ero  BHYTPEHHEro
COMpPOTUB/EHNS.

HabntogeHune anekTponmsa.

MexXnpegMeTHbIe CBA3N

N3yueHne Kypca (pu3mkum 6a30BOro yposHs B 10 Kjacce OCYLLIECTBASETCA C YYETOM
COAepXKaTe/lbHbIX MEXNPEAMETHbIX CBA3el C Kypcamu MaTemaTuku, Ouonorum, Xumuu,
reorpaum 1 TEXHONOTUN.

Me>KnpeaMeTHbIE MNOHATWSA, CBSI3aHHblE C WM3YYEHWEM METOLOB Hay4yHOro MO3HaHWS:
AB/IEHME, HayYHblA (DaKT, runoTesa, (U3MYecKas Be/IMYMHA, 3aKOH, Teopus, HabntogeHue,
9KCMEPUMEHT, MOLEIMPOBaHME, MOLESb, U3MEPEHNE.

MaTemMaTyvKa: pelleHWe CUCTEMbl YpaBHEHWI, fIMHeMHas (yHKUmMs, napabona,
runep6ona, NX rpagmkn U CBOIMCTBA, TPUTOHOMETPUYECKME PYHKLMN: CUHYC, KOCUHYC, TaHTEeHC,
KOTaHreHC, OCHOBHOE TPWUrOHOMETPUMYECKOE TOXAECTBO, BEKTOPbI M WUX MPOEKUUM Ha OCK
KOOpAMHAT, CMIOXKEHME BEKTOPOB.

Buonorma: mexaHn4yeckoe [BWKEHWME B XXMBOW Npupoje, anddysns, ocMoc, Ternnoo6meH
XXMBbIX OpraHM3MoB (BUAbl Tensonepegayu, Terna0BOe PaBHOBECUE), 3MEKTPUYECKME ABEHUS B
YKMBOW Npupoae.

XUMWS: OUCKPETHOE CTPOEHWE BELLeCTBa, CTPOEHME aTOMOB W MOMEKYST, MOJb BELLECTBa,
MOSIAPHAs Macca, TensjoBble CBOMCTBA TBEPAbIX TeN, XXWAKOCTEM W ras30B, 3NEKTPUYECKME
CBOICTBa META/INIOB, 3MIEKTPO/IMTUYECKAA AMCCOLMaLNS, ralbBaHMKA.

eorpadus: BNaXHOCTb BO3AyXa, BETPbl, 6apoMeTp, TepMOMETP.

TexHonorvs: npeobpasoBaHne ABUKEHWIA C UCMOMb30BaHUEM MeXaHU3MOB, YYET TPEHUSA B
TEXHWKe, MOALIUMHUKN, MCMOMb30BaHNE 3aKOHA COXPaHeHUs MMMy/bCa B TEXHUKE (pakeTa,
BOLOMET W [pyrve), [BuUratenb BHYTPEHHEro CropaHus, naposas TypbuHa, O6bITOBOW
XOMOAWIbHUK, KOHAWULMOHEP, TEXHOOMNW NOYYEHUS COBPEMEHHBIX MaTepuaios, B TOM 4yuche



HaHOMaTepnanos, n HAaHOTEXHOJI0T NN, INEKTPOCTAaTN4YECKaA 3alnTa, 3a3eM/1ieHne

9NeKTPONpMOOPOB,  KCEPOKC, CTPYWHbLIA  MPUHTEP,  3/eKTpOHarpesarteNbHble  NpUbopsl,
3/1eKTPOOCBETUTE/bHbIE MPUGOPLI, Fa/lbBaHNKA.

11 K/TACC

Pa3fen 4. SnekTpoanHaMmnka
Tema3. MarHnTHoe nonedneKTpoMarHMTHasa NHLYKUNSA

MOCTOSiHHbIE MarHWTbl. B3avMopeincTBME MOCTOAHHLIX MarHUMTOB. MarHutHoe nore.
BeKTop MarHUTHOM MHAYKUMKX. MPpUHUMN CynepnosuLumnm MmarHUTHBIX Nofei. JIMHAM MarHUTHOM
VHAYKUMW. KapTuUHa IMHUIA MarHUTHOM UHAYKLMKX N0 NOCTOAHHBIX MarHUTOB.

MarHuTHOe nosie MPOBOAHMKA C TOKOM. KapTuHa NWHWIA MHAYKUMWM MarHWTHOrO Mons
[A/MIHHOTO MPAMOro MPOBOAHUKA M 3aMKHYTOrO KOJ/bLEBOr0 MPOBOAHMKA, KATYLUKWM C TOKOM.
OnbIT OpcTesa. B3ammogeiicTBMe NPOBOAHUKOB C TOKOM.

Cuna Amnepa, eé MoAy/b U HanpaseHNe.

Cuna JlopeHua, €€ Mofy/nb W HanpaeneHue. [BUDKEHWE 3apsHKEHHON 4YacTuubl B
0JHOPOLHOM MarHMTHOM nose. PaboTa cunbl JTopeHua.

flBNeHWe 3NEeKTPOMAarHWTHOM  WMHAYKUMW. T1OTOK BeKTOpa MarHUTHON WHAYKUMW.
ANeKTpoABMKYLLAA CUMa MHAYKLUMA. 3aKOH 3/1EKTPOMarHUTHON MHAYKUMK dapajes.

BuxpeBoe 3neKTpMyeckoe Mone. INEKTPOABMXKYLLAA CUa WHAYKUUWM B MPOBOLHUKE,
ABWXKYLLEEMCS NOCTynaTesibHo B OAHOPOLHOM MarHUTHOM Mone.

MpaBwuno JleHua.

VIHAYKTUBHOCTL. FBNEHME CaMOUHAYKUMUW. DNEKTPOABMKYLLAA CNa CAMOUHAYKLNN.

SHeprusg MarHUTHOrO MoNA KaTyLUIKW C TOKOM.

ONeKTpomMarHUTHOe norne.

TexHuyeckme YCTPOMCTBA WM MPAKTUYECKOE MPUMEHEHME: MOCTOSAHHbIE MarHuThl,
3NIEKTPOMArHUTbI, 3NeKTPOABUraTeslb, YCKOPUTENN 3/IEMEHTAPHbIX YacTuL, MHAYKLMOHHASA NeYyb.

[emoHcTpauum

OnbIT JpcTesa.

OTK/IOHEHWE 3/1IEKTPOHHOIO MyYKa MarHUTHLIM MOJEM.

JINHUN NHAYKUMM MarHUTHOIO NONs.

B3avmMogelicTBre ABYX NPOBOLHNKOB C TOKOM.

Cuna Amnepa.

[eictare cunbl JIopeHLa Ha MOHbI 3NEKTPONUTA.

FBNeHMe 3NeKTPOMarHUTHON NHAYKLUWN.

MpaBuno JleHua.

3aBMCMMOCTb 3MEKTPOABMXKYLLEA CUMbl MHAYKUMM OT CKOPOCTU M3MEHEHUSi MarHUTHOrO
MoTOKa.

FBneHne camonHAYKLUNK.

YueHNYecKunii akcnepuMeHT, nabopaTopHble paboTbl

13y4yeHne MarHUTHOro Nons KaTyLKy C TOKOM.

WccnepnoBaHve feincTBUA MOCTOSAHHOIO MarH1Ta Ha pamky € TOKOM.

WccnenoBaHve IBNEHWSt 3NeKTPOMarHUTHOW MHAYKLUMWNA.

Pasgen 5. KonebaHusi 1 BOMHbI

Tema 1. MexaHU4eckme v 3NeKTpoMarHUTHble KonebaHus

KonebatenbHas cuctema. CBOGOAHblE MexaHWYecKue KonebaHus. [apmMoHMYeckue
KonebaHua. [Mepuof, 4YacToTa, amnauTyga W asa KonebaHwin. TIPY>XXMHHBLIA  MasTHUK.
MaTtemaTnyecknin MasTHUK. YpaBHeHWe rapMOHUYECKMX KonebaHwid. lMpespalleHve sHeprum
MpW rapMOHNYECKMX KonebaHusX.



Kone6atenbHblil KOHTYp. CBOOOAHbIE 3M1EKTPOMAarHUTHble KonebaHWs B UAeaslbHOM
Konebate/flbHOM  KOHTYpe. AHa/IoTUs  MeXxay MeXaHUYeCKUMU U 3/1eKTPOMarHUTHbIMU
KonebaHnamu. dopmyna TOMCOHA. 3aKOH COXPaHeHMs 3HEPTUKN B UAeaslbHOM KoOsiebaTe/lbHOM
KOHTYpe.

MpefcTaBneHve 0 3aTyxarolmx KonebaHuaX. BbIHY>XAeHHble MexaHU4YecKue KonebaHus.
Pe3oHaHC. BbIHY>XAeHHbIE 3N1eKTPOMAarHUTHbIE KOslebaHus.

MepemMeHHbIA TOK. CUHYCOMAabHbIA NepeMeHHbIA TOK. MOLLHOCTL NepeMeHHOro ToKa.
AMNANTYLHOE W LeiACTBYIOLLEE 3HAUYEHWE CU/IbI TOKA U HAMPSHKEHMS.

TpaHcthopmatop. [pon3BOACTBO, Nepefava WM MOTPeGeHNe 3NEKTPUYECKOA 3IHEpPTUu.
JKOMOrMYeckMe pPuUCKU MpU  NPOU3BOACTBE  3M1EKTPO3Heprun. KynbTypa MCNoNb30BaHUA
3N1EKTPO3HEPT UM B NOBCELHEBHOM XM3HW.

TexHUYeckme YCTPOWCTBA W MPaKTUYECKOe MNPUMEHEHME: 3MEKTPUYECKNIA  3BOHOK,
reHepaTop nepeMeHHOro TOKa, SIMHUK 3N1eKTponepesay.

[emoHcTpauum

WccnenoBaHve napameTpoB KosiebaTeNbHON cUCTeMbI (NMPYXXMHHBIA MY MaTeMaTUYecKuii
MasATHUK).

HabntogeHve 3aTyxatoLmx KonebaHmia.

VccnepoBaHme CBOMCTB BbIHYXXAEHHbIX KONE6aHWiA.

HabnoaeHve pe3oHaHca.

CB060/HbIE 3/1eKTPOMarHuUTHbIE KONebaHus.

OcumnnorpaMmMbl  (3aBUCUMOCTM  CU/IbI TOKA W HampsbkeHWs OT  BPEMEHW) /1S
3N1eKTPOMArHUTHbIX KOebaHwiA.

Pe30HaHC Mpy NocnefoBaTe/lbHOM COeAMHEHUN Pe3NCTOpa, KaTyLKUW WUHAYKTUBHOCTU W
KOH/eHcaTopa.

Mogenb NMHUK 3N1eKTponepeaaydu.

YueHN4ecKunii aKcnepuMeHT, nabopaTopHble paboThbl

ccnepoBaHve 3aBMCMOCTM Neprofa MasibiX KofebaHWin rpy3a Ha HATU OT A/IMHbI HATK 1
Macchl rpysa.

VccnepoBaHve nepemMeHHOro ToOKa B LenuM M3 MOCnefoBaTe/lbHO  COeAMHEHHbIX
KOHZeHcaTopa, KaTyLUKWN 1 pe3ncTopa.

Tema 2. MexaHnyecKue 1 3N1eKTPOMarHN T Hble BO/HbI

MexaHnyecKune BOJHbI, YCM0BUA pacrpocTpaHeHus. Meprog. CKOpoCTb pacnpocTpaHeHus
W OAUHA BOMHbIL.  [lonepeyHble M MPOAOSbHbIE BOMHbI.  VIHTEp(epeHUMs ©n  Augpakums
MeXaHUYeCKNX BOJTH.

3ByK. CKOpOCTb 3BYKa. TPOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3BYyKa.

ONeKTPOMarHUTHbIE BOMHbI. YCNOBUA W3MyYEHUS 3MEKTPOMArHUTHbIX BOMH. B3aumHas
opuveHTaums BekTopoB E, B, V B 31eKTpOMarHMTHON BosiHe. CBOWCTBA 3/1EKTPOMAarHUTHbIX
BO/IH: OTPaXeHWe, NPefoM/IeHne, nonapusaums, andpakums, uHTepdepeHums. CKOpOCTb
3N1eKTPOMArHUTHbIX BOJTH.

LLIkana 3M1eKTPOMarHUTHbIX BOJH. TMpYMeHeHWe 31eKTPOMarHUTHbLIX BOSIH B TEXHUKE U
ObITY.

MpYHUMMBI PAAVOCBA3N U TeneBUaeHUs. Pagnonokaums.

AneKTpOMarHUTHOe 3arps3HeHre OKpYXXatoLel cpespl.

TexHnyeckne yCTPOMCTBA U MPaKTUYECKOE MPUMEHEHMWE: MY3blKa/lbHble WHCTPYMEHTDI,
yNbTpa3ByKOBas AMarHOCTUMKA B TeXHWKE W MeAuLMHe, pajap, PagvonpuéMHUK, Tenesusop,
aHTeHHa, TeneoH, CBY-neyb.

[emoHcTpauum

O6pasoBaHue 1 pacrnpocTpaHeHue nonepeyvHbIX U NPOAO/bHBLIX BOJH.

Konebntoweecs TeNo Kak MCTOYHUK 3BYKa.

HabntogeHne oTpaxkeHWs 1 MPeioMIeHNs MeXaHUYeCKNX BOJH.

HabntogeHve nHTepdepeHunn n gudpakumm MeXaH1u4eCcKmxX BOJH.



3BYKOBOIA pe3oHaHc.

HabnogeHve cBA3M FPOMKOCTM 3BYKa WM BbICOTbl TOHa C aMnuTYLOM W 4acTOTOW
Kone6aHui.

WccnenoBaHve — CBOWCTB  3/IEKTPOMArHUTHbLIX — BOMH:  OTPaKeHue,  NpeniomseHue,
nonapusauns, Audpakums, UHTePhepPeHLMS.

Tema 3. OnTUKa

"feomeTpuyeckas onTunka. MpaMoInMHeNnHOe pacnpocTpaHeHne CBeTa B O4HOPOAHOM cpefe.
Jlyu cBeTa. TOYEUHbIA UCTOYHMK CBETA.

OTpaxeHne cBeTa. 3akKOHbl OTpaXKeHUs cBeTa. [MOCTpoeHMe K306paKeHWin B MI0CKOM
3epkasne.

MpenomneHne cBeTa. 3aKOHbl MpenomneHns cseTa. AOGCOMOTHLIA  NOKasaTeNb
npenomneHus. MonHoe BHYTpPeHHee OTpaeHue. [pefenbHbIA Yron MNOMHOr0 BHYTPEHHEro
OTPaKEHWS.

Ancnepcms ceeta. CNOXHbIN cocTaB 6enoro ceeta. LIBeT.

CobupatoLie ¥ paccemBaroliMe fMH3bl. TOHKas /mMH3a. POKYCHOe paccTosHue W
ONTUYeCKas cuia TOHKOIN NMH3bI. MOCTPoeHMe N306paXkeHWin B COBMPatOLLNX 1 pacCemBatoLLmnX
NnH3ax. PopmMyna TOHKON NNH3bI. YBENNYeHNe, faBaeMoe /INH30IA.

Mpegens! NPUMEHUMOCTM FeOMETPUYECKON OMTUKN.

BonHoBas onTtuka. WHTepdepeHumss cBeTa. KorepeHTHble WCTOYHMKM.  YCNOBMA
HabNIoAeHNS MaKCUMYMOB Y1 MUHUMYMOB B UHTEP(EPEHLUMOHHOM KapTuHE OT [BYX CUH(a3HbIX
KOrepeHTHbIX UCTOYHMKOB.

Ondpakums  ceeta.  OnpakyMoHHas pelléTka. YCnoBue HabMOAeHUA  TNaBHbIX
MaKCHMYMOB MpY NafeHnM MOHOXPOMATMYECKOrO CBETA Ha ANMPAKLMOHHYHO PELLETKY.

Monspu3auums ceeta.

TexHu4Yeckme YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: OYKM, Nyna, (oToannapar,
MPOEKUMOHHbIA  annapar, MWKPOCKOM, TeflecKorn, BOMIOKOHHAasA ONTUKa, AW(pakLMOHHas
peLuéTKa, Nonapons,.

[emoHCcTpauum

MpsMONUHEHOE pPacnpoCTpaHeHne, OTPaXEHWE W MpenomneHne ceeTa. OnTuYeckue
npuéopsl.

MonHoe BHYTpeHHee OTpaxkeHne. Mofenb CBETOBOZA.

WccnefoBaHme CBOMCTB M306PaXKEHNIA B NINH3AX.

Mogenu MmMKpocKona, Tefieckona.

HabntoaeHne nHTephepeHUmmn ceeTa.

HabntogeHve gugpakuymm ceeta.

HabntogeHve gucnepcun ceeTa.

MonyyeHne cnekTpa c NOMOLLGI0 MPU3MBL.

Mony4yeHne CNeKTpa C NOMOLLbH ANKPaKLMOHHONM PELLETKN.

HabntofeHve nonspusaumm ceeta.

YueHn4eckuiA aKCnepuMeHT, nabopaTopHble paboThbl

3MepeHve nokasatens NpesioMaeHns CTekna.

ccnepoBaHve CBOMCTB U306paXKeHUIA B IMH3aX.

HabnogeHne gucnepcum ceeTa.

Pasgen 6. OCHOBbI CneunanbHOM TeOpUM OTHOCUTENIbHOCTU
"paHMUbl NPUMEHMMOCTM KNAacCUMYECKOM MexaHuKW. [locTynaTbl cneymanbHOW Teopum
OTHOCUTENbHOCTW:  WHBAPUAHTHOCTb MOAYNS CKOPOCTU CBeTa B BaKyyme, MPUHLMN
OTHOCUTENbHOCTWN DUHLUTENHA.
OTHOCMTENbHOCTb OAHOBPEMEHHOCTMW. 3aMe/IEHNe BPEMEHU U COKPALLEHNE A/INHBI.
DHeprua 1 UMNynbC PeNSTUBUCTCKON YaCTULIbI.
CBs13b Macchbl C 3Heprueii U MMNYNbCOM PENSTUBUCTCKONA YaCTULbl. DHEPrusi MoKosi.



Pasgen 7. KsaHToBasA (m3nka

Tema 1. SnemMeHTbl KBAHTOBOM OMTUKM

®oToHbI. Popmyna MnaHKa CBA3M 3Hepruy (HOTOHA C ero YacTOTON. DHeprus U UMMyILC
(hOTOHa.

OTKpbITMEe W wuccnepoBaHne otoapdekta. Onbitbl A. I CTonetoBa. 3aKOHbl
(hoToahheKTa. YpaBHEHMe DMHLITENHA ANa oToahdekTa. «KpacHas rpaHunLa» hoToadgekTa.

[asneHue ceeta. OnbIThl M. H. JlebeaeBa.

X1MUYeCKoe [eincTBre CBeTa.

TexHnyeckne YCTPONCTBA WM MPAaKTUYECKOE MPUMEHEHMe: (HOTO3NEMEHT, (DOTOAATUNK,
CONHeYHas Gatapesi, CBETOANOL.

JemoHCcT pauum

®0oTO3(h(heKT Ha YCTaHOBKE C LIMHKOBOWN MNacTUHOMN.

VccnefoBaHme 3aKOHOB BHELLIHErO hoToadpdekTa.

CeeTtoguog,.

ConHeyHas barapes.

Tema 2. CTpoeHMe aToma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa no paccesHuto a -yactuu. MnaHeTapHas
mMogZenb atoma. ocTynatel bopa. M3nyuyeHve v nornowieHne (OTOHOB NP MNepexofe atoma C
OAHOr0 YPOBHA 3HepPruM Ha Apyro. Bugbl cnekTpoB. CNEKTP YPOBHEN 3HepPrum aTtoma
BOZOpPOJA.

BonHoBble CBOMCTBA YacTuL, BonHbl ge bpoiind. KopnycKynspHO-BOSTHOBOW fyasinam.

CnoHTaHHOE 1 BbIHYXAEHHOE U3/yYeHue.

TexHMYecknme YCTPOMCTBA W MPAKTMYECKOE MPUMEHEHME: CMEKTPa/ibHbIA  aHanm3
(cnekTpockon), nasep, KBaHTOBbIV KOMMNbIOTEP.

[emoHCTpauum

Mogenb onbiTa Pesepdopga.

OnpegfeneHne 4/IMHbI BONHbI f1asepa.

HabntoaeHve nuHeRyaTbIX CEKTPOB U3NTyUeHNS.

Naszep.

YueHN4ecKunii sKcnepuMeHT, nabopaTopHble paboTbl

HabntofeHve nHevaToro cnexkTpa.

Tema 3. ATOMHOe A4p0

SKCNepUMEHTH!, [0Ka3blBaloOLLe  C/IOKHOCTb  CTPOeHMs  fAjpa. OTKpbITHE
pafnoakTMBHOCTU. OnbITbl Pe3epdopaa No onpeaeneHnio coctasa paguoakTUBHOIO U3/yYeHus.
CsolicTBa anba-, 6eTa-, ramMma-usnyyeHus. BavaHue pagnmoakTMBHOCTU Ha XVMBble OpraHu3Mbl.

OTKpbITME NPOTOHa W HeWTpoHa. HyknoHHas mogenb sgpa [MeinseH6Gepra-lBaHeHKO.
3apag agpa. Maccosoe uncno aapa. M3oTonsl.

Anbha-pacnag. INeKTPOHHbIA M MO3UTPOHHBIA GeTa-pacnaf. Mamma-usnyyeHvie. 3akoH
pagvnoaKT1BHOro pacnaja.

OHeprus cBA3N HYK/IOHOB B Aape. AgepHble cunbl. JedekT maccol aapa.

AnepHble peakumun. [leneHne n cuHTes agep.

FOepHbIn  peakTop. TepMOsAepHbI cuHTe3. [lpobneMbl M NepPCneKkTUBbI  ALEPHOIA
3HEPreTUKMN. JKOMOrMYECKME acreKTbl SAEPHOV SHEPTeTUKN.

3neMeHTapHble YacTuupbl. OTKPbITUE MO3UTPOHA.

MeToAbl HabMAEHUSA N perucTpaLny 3N1eMeHTapHbIX YacTul,

PyHAaMeHTa/IbHble B3aMMOAENCTBUA. EQUHCTBO (DU3MYECKON KapTUHbI Mupa.

TexHn4yeckne yCTPOICTBa M NpaKTUYeCKoe MpPUMeHeHWe: LO3MMETP, Kamepa BubcoHa,
SAEPHbIA peakTop, aToMHas 6omba.

[emoHCTpauum

CYETUMK MOHM3MPYIOLLMX YacTuL.



YUeHNYEeCKMiA IKCTepUMEHT, nabopaTopHble paboTbl
VccnefoBaHme TpekoB vacTul, (Mo roToBbiM POTOrpadusim).

Pasgen 8. 3nemeHTbI aCTPOHOMUU 1 aCTPOU3NKIA

JTanbl  pasBUTMA  acTpoHomuu. [puKnagHoe U MUPOBO33PEHYECKOe  3HayeHue
acCTPOHOMUN.

Bup 38€3aH0ro Heba. Co3Be3ans, ApKue 38€3/bl, NIaHeTbl, UX BUANMOE [LBUXKEHME.

Co/iHeyHas cuctema.

ConHue. ConHeyHasa aKTMBHOCTb. WICTOUHMK 3Heprum ConHua M 3BE34. 3BE3Abl, WX
OCHOBHblE XapaKTepUCTUKW. [uarpamma «CMeKTpasibHbIA KnacC - CBETUMOCTb». 3BE3fbl
rNaBHOM MOCNefoBaTeNIbHOCTM. 3aBMCUMOCTb «MacCa - CBETMMOCTb» ANS 3BE3[ [N1aBHOM
rnocnefosarenbHOCTU.  BHyTpeHHee cTpoeHuwe 3BE34. COBpEMEHHble MpPeAcTaB/ieHUs O
NPOUCXOXAEeHUW 1 3BontoLMn ConHua 1 3BE34. ITarbl XXU3HN 3BE3[,

MneuHbili MyTb - Hawa ManakTuka. Monoxexve n apxkeHne ConHua B Manaktuke. Tunbl
rafaktuk. Paguoranaktukin n Kkeasapbl. YEpHbIe Ablpbl B AApax ranakTuk.

BceneHHas. PacwwvpeHne BceneHHoW. 3akoH Xabb6na. PasberaHue ranaktuk. Teopus
bonbLuoro B3pbIBa. PENMKTOBOE U3NyUeHMe.

MacluTtabHas CTpyKTypa BceneHHon. MeTtaranakTuka.

HepeLuéHHble Npobi1ieMbl aCTPOHOMUMN.

YueHunyeckme HabnoaeHns

HabnogeHns HeBOOPY>KEHHbLIM [/1a30M C MUCMOMb30BaHWEM KOMMbIOTEPHBLIX MPUIOXEHNI
AN onpefeneHns NonoXkeHst He6eCHbIX 06BEKTOB Ha KOHKPETHYHO [aTy: OCHOBHble CO3Be34uA
CeBepHOro nonyLapusa v apkue 3eé3fpl.

HabntogeHus B Teneckon JlyHol, nnaHet, MneyHoro MyTu.

O6o6LLatoLLee NOBTOPEHME

Ponb (DM3MKM M aCTPOHOMUWM B 3KOHOMUYECKOW, TEXHOMOMMYECKON, CouManbHOM W
9TUYECKON cepax [AeATeNbHOCTU 4YenoBeka, Pofib M MeCTO (DM3MKM WM acTPOHOMWUM B
COBPEMEHHOW Hay4yHOW KapTWHe Mupa, PoSib  (DM3UYECKON Teopun B  (DOPMMPOBAHUM
npeAcTaBneHNii 0 (IU3NYECKON KapTUHE MUPa, MECTO (PU3NYECKOW KapTUHbI Mupa B 06LLEM psasy
COBPEMEHHbIX eCTECTBEHHO-HaY4YHbIX NPeACTaBNEHNIA O NPMPOJE.

MexnpegMeTHble CBA3N

N3yueHne kypca (pm3mku 6a30Boro ypoBHs B 11 Kjacce OCYLIECTBASETCS C YYETOM
coAepXKaTesibHbIX MEeXMPeAMETHbIX CBA3ed C Kypcamy MaTeMaTuKK, OMONorumn, Xumum,
reorpamm n TeXHOMOrUMN.

Me>KnpeaMeTHble MOHATHUSA, CBA3AHHbIE C M3YYeHMEeM MeTOLOB Hay4yHOro MO3HaHWS:
SBNIEHNe, Hay4HbI (hakT, runotesa, (U3MYeckas Be/IMYMHA, 3aKOH, Teopus, HabtofeHue,
9KCMepPUMEHT, MOAENNPOBaHNE, MOAE/b, N3MEPEHNE.

MaTemaTuKa: pelleHVe CUCTEMbl YpaBHEHWI, TPUTOHOMETPUYECKNE (PYHKLUMWN: CUHYC,
KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M UX
MPOEKUMM Ha OCM KOOPAMHAT, C/IOXEHWE BEKTOPOB, MPOM3BOAHbIE 3NEMEHTApPHbIX (YHKUWMIA,
NpU3HaKy NoAo6ms TPeyrosibHUKOB, OnpeaeneHne NaoLaau nIocKmMxX uryp 1 06beEma Ter.

Buonorma: anekTpuyeckme SIBNEHUS B HKMBOM Mpupofe, KonebaTenbHble ABMXKEHUS B
XXVMBOW Npupoge, ONTUYECKWME SBMEHWUS B XXMBOM NpuUpoge, [LeVCTBME pajmaumy Ha >KUBble
OpraHu3mbl.

XvMua: CTPOeHVWe aTOMOB W MOJEKY/, KpUCTa/lInyeckas CTPYKTypa TBEpAbIX Tef,
MexaHn3Mbl 06pa30BaHNsA KPUCT/IIMYECKON PELLETKN, CEKTPa/IbHbIA aHa/In3.

Ceorpacus: MarHUTHble MOMKOCa 3eMn, 3a1eXM MarHUTHBIX pyd, POTOCHLEMKA 3eMHOIA
MOBEPXHOCTU, NpeAcKa3aHue 3eMIeTPSCEHWIA.

TexHonorvsa: NMHWK 3NeKTponepesad, reHepaTtop MepeMeHHOro TOKa, 3/1eKTpoABUraTesb,
WHOYKUMOHHAA neyb, pajap, PagvonpuéMHWK, TeneBu3op, aHTeHHa, TeneoH, CBY-neub,
MPOEKLMOHHbIN annapar, BO/IOKOHHaA ONTUKa, CONHeYHas b6aTtapes.



MNAHNPYEMBbIE PE3YJ/IbTATblI OCBOEHWA TNMPOIMPAMMBI MO ®UNINKE TMA
YPOBHE CPEAHEIO OBLUIEIO OBPA3SOBAHNA

OcBoeHMe yyebHOro npegmeTa «Pusmka» Ha YPOBHE CpefHero o6Liero o6pasoBaHMs
(6a30BbI  YpOBEHb)  AOMKHO  06ecrneunTb  AOCTUXKEHWE  CNeAYHLWMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX U NPeAMETHbIX 06pa3oBaTe/bHbIX Pe3y/bTaToB.

JIMYHOCTHBbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS Y4ebHOro npeameta «®usmka» [LOSHKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOOHOCTb 06Y4aroLLMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
MO3ULUMEA NINYHOCTW, CUCTEMOW LIEHHOCTHbIX OPWEHTALUW, MO3UTUBHbLIX BHYTPEHHUX
yOeXAeHWn,  COOTBETCTBYIOLMX  TPaAULMOHHBLIM  LEHHOCTAIM  POCCUIACKOrO  OOLLECTBa,
pacLUMpeHre YXXM3HEHHOrO OMbiTa W ONblTa AeATeNbHOCTU B MpPOLEecce peasv3aum OCHOBHbIX
HarnpaBfeHNA BOCNUTATENbHON AeATENbHOCTA, B TOM YMC/IE B YaCTU:

1) rpaXxaaHcKoro BOCNUTaHNS:

ChOPMMPOBAHHOCTb ~ FPaXXAAHCKOM  MO3MLMM  00y4aloLerocsi Kak akTMBHOIO MU
OTBETCTBEHHOI0 Y/1eHa POCCUINCKOro 06LLECTBa;

MNPUHATME TPaAMLMOHHBIX O06LLEYEN0BEYECKMX TYMAHUCTUYECKMX W AEMOKPATUYECKUX
LIEHHOCTeN;

rOTOBHOCTb BECTW COBMECTHYI [eATeNIbHOCTb B WHTEpecax rpaxAaHCKOro 06LlecTBa,
y4yacTBOBaTb B CaMOyrnpaBneHM B 06pa30oBaTe/IbHOV OpraHu3auum;

YMeHMe B3aMMOAENCTBOBATb C COUMANbHbIMA WMHCTUTYTaMW B COOTBETCTBUM C MX
(YHKLUMAMM N Ha3HAYEHWEM;

FOTOBHOCTb K 'yMaHUTapHOW M BONOHTEPCKON AeATeNbHOCTH;

2) NaTpMOTUYECKOro BOCNINTaHUS:

ChOpPMMPOBAHHOCTb POCCUIACKONM FPaXKAaHCKOW MAEHTUYHOCTU, NAaTPUOTMU3MA;

LIEHHOCTHOE OTHOLUEHME K rOCY[apCTBEHHbIM CMMBOMAM, AOCTVKEHUAM POCCUMCKUX
YUYEHbIX B 06/1aCTU (PU3NKUN N TEXHUKU;

3) AyX0BHO-HPABCTBEHHOI 0 BOCMNTAHUSA:

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHWS, 3TUYECKOr0 NOBEAEHUS;

CMOCOBHOCTb OLEHMBATb CMTyaUMIO WM MPUHUMATb OCO3HaHHbIE PELLEHUS, OPUEHTUPYSACH
Ha MOpa/bHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTK, B TOM YMCNE B AeATENLHOCTU YYEHOTO;

0CO3HaHWe NMYHOro BKNada B MOCTPOEHME YCTONYMBOrO 6YAYLLErO;

4) 3CTeTUYECKOro BOCNUTaHUSA:

3CTETUYECKOE OTHOLLEHWNE K MUPY, BKIHOYas 3CTETUKY Hay4YHOro TBOPYECTBA, MPUCYLLErO
(hM3NYECKO Hayke;

5) Tpya0BOro BOCANTAHUA:

MHTEpeC K Pa3nyHbIM Ccdepam NPO(ecCUOHaNbHON [AeaTeNbHOCTW, B TOM  4uche
CBSI3aHHbIM C (UM3MKOW W TEXHWKOW, YMEHMe COBepLUaTb OCO3HaHHbLIN BblIGOp OyayLlel
npoeccnmn 1 peanin3oBbIiBaTb COOCTBEHHLIE XXM3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMI0 M caMo0bpa3oBaHUIO B 06/1aCTU (IM3MKK Ha
MPOTSXKEHUMN BCEW XKU3HM;

6) 3KO/IOrMYECKOro BOCNUTaHNSA:

ChOPMMPOBAHHOCTb  3KOMIOMMYECKON  KyNbTYpbl, OCO3HaHWE rn06a/lbHOro XapakTepa
3KO/0rMYecKnx npobnem;

NNaHMPOBaHNE M OCYLLECTBNEHME AENCTBUIA B OKPYXXalOLLEn cpefe Ha OCHOBE 3HaHMS
LieNel yCTONYMBOro PasBUTUS YeNOBEYECTBA,;

paclU/peHne onbiTa [AeATeNbHOCTM  3KOMOMMYECKOW HampaBNeHHOCTM Ha  OCHOBE
VMEIOLLMXCA 3HAHWUIA NO IN3MKE;



7) UEHHOCTW Hay4YHOro No3HaHus:

C(hOPMMPOBAHHOCTb ~ MMPOBO33PEHNS,  COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
PasBUTMS (DU3NYECKON HayKU;

0CO3HaHWE LiEHHOCTY Hay4HOW [esTeNbHOCTH, FTOTOBHOCTb B MPOLIECCE M3YUYeHUs (n3NKM
OCYLLECTBNSATb NMPOEKTHYO U UCCNEA0BATENbCKYIO AESTENbHOCTb HAVBWAYANBHO 1 B FPYNMe.

METAIMNPEOMETHbBIE PE3YJIbTATbI

Mo3HaBaTe IbHbIE YHMBePCasibHble YHebHble [eiCcTBUSA
Ba3oBble nornyeckme LeicTBUS:

CaMOCTOATeNIbHO (POPMY/IMPOBATL M aKTyanm3uposaTb NpobneMy, paccMaTpuBatb eé
BCECTOPOHHE;

onpeaensTb Lenm AesTeNbHOCTH, 3aaBaTb napaMeTpbl U KPUTEPUUN UX JOCTUKEHUS;

BbISIBNISTb 3aKOHOMEPHOCTY 1 MPOTMBOPEUNS B paCCMaTPUBAEMbIX (IM3NUYECKUX ABNEHNSX;

paspabaTtbiBaTb M/1aH peLleHns NpobaeMbl ¢ YH4ETOM aHanmn3a UMEOLLMXCA MaTepuasibHbIX
1 HeMaTepUa/IbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBbI B [AeATE/IbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB LENsaM,
OLEHMBATb PUCKIN MOCNEACTBUIA AESTENBHOCTH;

KOOPAMHMPOBAaTb W BbIMOMHATL PaboTy B YCMOBUSAX PeasibHOro, BUPTYaIbHOTO U
KOMOGUHMPOBAHHOTO B3aVIMOLECTBMS;

pa3BMBaTb KPeaTVBHOE MbILLEHNE NPW PELLEHNN XKN3HEHHBIX NPOGIEM.

BaszoBble nccnegoBaTenbCKme JENCTBUSA:

BMafeTb Hay4yHOV TEPMWHOMOTMEN, KHOYEBLIMU MOHATUAMU U MeToAamMu (DM3NYECKON
HayKW;

BafeTb HaBblKaMi Y4eBHO-MCCNef0BaTENIbCKOM U MPOEKTHON AeATeNbHOCTU B 06M1acTu
(h13MKKM, CMOCOBHOCTLIO M FTOTOBHOCTBIO K CaMOCTOSATE/IbHOMY MOWCKY METOAO0B peLUeHns 3ajad
(hM3NYECKOro cofiepXKaHusi, MPUMEHEHMIO Pa3INYHbIX METOLO0B MO3HAHWS;

BafleTb BUAAMW [eATeNbHOCTM MO MNOJMYYEHUIO HOBOFO 3HaHWS, €ro WHTeprpeTauuu,
Npeobpa3oBaHMI0 U MPUMEHEHWUIO B PasfIMYHbIX Y4YeOHbIX CUTyauusx, B TOM 4ucne npwu
cOo3[aHunn y4ebHbIX NPOEKTOB B 06/1aCTV (PU3MKMK;

BbISIBNATL MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTya/M3vMpoBaTb 3afayy, BblABUraTb
runoTesy eé peLleHus, Haxo4uTb aprymMeHTbl [A18 [oKa3aTeNbCTBa CBOMX YTBEPXKAEHWIA,
3alaBaTb MapameTpbl U KPUTEPUMN PELLEHNS;

aHanM3MpoBaTb MOMyYeHHble B XOfe pelleHus 3afayuv  pesynbTaTbl, KPUTUYECKU
OLeHMBaTb X AOCTOBEPHOCTb, NPOrHO3MPOBAaTb M3MEHEHWE B HOBbIX YC/IOBUAX;

CTaBuUTb M (HOPMYyNMpoBaTb COBCTBEHHbIE 3ajaynm B 06pa3oBaTe/bHOW AeATeNbHOCTH, B
TOM YuC/e NPU U3yYeHUn (PU3NKUY;

[iaBaTb OLeHKY HOBbIM CUTYyaL 1AM, OLeHMBaTb NPUOBPETEHHBIN ONbIT;

YMETb NMePeHOCUTb 3HaHUSA N0 (U3KKe B NPaKTUYECKYHO 06/1aCTb XXMU3HELeATeIbHOCTHY;

YMETb MHTErpupoBaTh 3HaHWS U3 PasHbIX NPeAMeTHbIX 06/1acTe;

BblBUraTb HOBbIE UAEW, Npeanaratb OPUrHaIbHbIE NOAXOAbl U PELUEHUS;

CTaBWTb NPO6/IEMbI 1 33ja4n, AOMYCKatoLMe abTepHATBHbIE PELLEHMS.

Pa6oTa ¢ nHhopmavmeil:

BNafeTb HaBblkaMM MOMYYEHUS MHGOPMaLUM (PU3NYECKOTO COAEPXKAHMA 13 UCTOUYHMKOB
pasHbIX TWMNOB, CaMOCTOATENIbHO OCYLECTBAATb MOWCK, aHanu3, cuctemarmsaumio  u
MHTepnpeTaumio MHHOPMALIMK Pa3/InYHbIX BUAOB M (hOPM MpeACcTaB/eHNS;

OLeHMBaTb JOCTOBEPHOCTb MH(OpMaLmK;

MCMNONb30BaTb CPeAcTBa MHMOPMALMOHHBIX U KOMMYHUKALUOHHBLIX TEXHOMOTUA B
PELUEHUN KOTHUTMBHBIX, KOMMYHWKATMBHBLIX W OpraHn3aumMoHHbIX 3afad C COo6AeHnEM
TpeboBaHWIn 3PrOHOMUKK, TEXHUKIN 6e30MacHOCTU, TMIUEHbI, pecypcocbepedXeHns, npaBoBbIX U
3TMYECKMX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHOCTH;



COo3AaBaTb TEKCTbl (M3MYECKOTO COAEPXKaHUS B Pas3MYHbIX opMaTax C YYETOM
HasHaYeHWs MHGopMauuM U1 LENeBo  ayauTopuu, BbiOMpas ONTUManbHyt  opmy
NpeACTaBNeHUS U BU3Yann3aLuK.

KOMMYHMKaATMBHbIE YHMBEPCa/IbHbIE YUebHble [e/iCTBUS:

OCYLLECTBNATb 06LLEHME Ha YPOKaxX (IU3MKM U BO BHEYPOUHOI AEATENbHOCTMH;

pacro3HaBaTh NPEANOChITKN KOHPMKTHBIX CUTYaLUiA 1 CMSryaTh KOHPVKTbI;

Pa3BEPHYTO M NOTMYHO M3NaraTb CBOK) TOYKY 3PEHMS C WCMOMb30BaHWEM S3bIKOBbIX
CpeacTs;

MOHMMAaTb M MCMO/b30BaThb NPENMYLLECTBA KOMaHAHOW 1 MHAMBWAYaNbHOW paboThl;

BblOMpPaTb TEMaTWUKy W METOAbl COBMECTHbIX AEWCTBUIA C YYETOM OOLUMX MHTEPECOB U
BO3MOXXHOCTE KaXK[0ro YnieHa KONMNMeKTUBa;

NPUHUMATb LENN COBMECTHON [eATeNbHOCTW, OpraHM30BbIBaTb U KOOPAMHMPOBATb
[EACTBMA NO €€ [OCTWKEHWID: COCTaBMSTb MiaH [AeWCTBUIA, pacnpeaensth POU C YUYETOM
MHEHWI1 YYaCTHUKOB, 06CYKAaTb Pe3y/bTaTbl COBMECTHOI paboTbl;

OLIEHMBaTb Ka4ecTBO CBOEr0 BK/afa U KaXA0ro yYaCTHMKA KOMaH/bl B 00OLLMIA pe3ynbTaT
Mo paspaboTaHHbIM KPUTEPUSIM;

npeasiaraTb HOBble MPOEKTbI, OLEHMBATb MAEM C MO3ULMM HOBU3HbI, OPUrMHANIBHOCTY,
MPaKTUYECKOl 3HAUMMOCTH;

OCYLLECTBNATb MO3UTUBHOE CTPaTErMyeckoe MOBEAEHME B Pa3/IMYHbIX CUTyaLMsX,
MPOSIBNATL TBOPYECTBO M BOOBPaXKEHME, BblTb MHULMATVBHBIM.

PerynsituBHble yHUBEpCa/ibHbIe yUYebHbIe feNCTBUSA
CamoopraHunsauus:
CaMOCTOSATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYHO [AeATeNIbHOCTb B 06/1aCTW (DU3NKK 1
aCTPOHOMWMK, BbISIBNATH MPO6/IEMbI, CTaBUTb U (DOPMYNNPOBaTh COBCTBEHHbIE 3a4auMu;
CaMOCTOSITE/IbHO COCTaB/ATbL M/1aH PeLleHns PacyHéTHbIX M KayeCTBEHHbIX 3agad, nniaH
BbIMO/IHEHNA MPaKTUYECKO paboTbl C  YYETOM UMEIOLWMXCA PeCcypcoB, COOBCTBEHHbIX
BO3MOXXHOCTEN 1 NpeAnoYTEeHWIA;
AaBaTb OLEHKY HOBbIM CUTYaLIMAM;
pacLIMpsATb paMKy Y4ebHOro npeamMeTa Ha OCHOBE SINYHbLIX NPenoYTeHNI;
AenaTb OCO3HaHHBIA BbIOOP, aprymMeHTMpoBaTh ero, 6paTb Ha cebs OTBETCTBEHHOCTb 3a
peLUeHue;
OLeHMBaTb NPUOBPETEHHDIN OMbIT;
CnocobCcTBOBaTb  (HOPMMPOBAHUIO W MNPOSBAEHUIO  3pyauuMK B 061acTh  (PU3MKW,
MOCTOSIHHO NOBbILLATL CBOM 06pPa30BaTe/NbHbIN 1 KYNbTYPHbIA YPOBEHb.
CaMOKOHTPO/1b, 3MOLMOHANbHbIA UHTENEeKT:
[aBaTb OLEHKY HOBbIM CUTyauWsiM, BHOCUTb KOPPEKTMBLI B [eATeNbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/bTaToB LENAM;
BNajeTb HaBblKamu MO3HaBaTe/IbHOW pediyieKCMM Kak 0CO3HaHWUSA COBepLUaeMbIX LeiCTBUi
W MbIC/INTE/bHLIX MPOLECCOB, UX Pe3y/bTaToB U OCHOBaHWIA;
1CNO/Mb30BaTh NPUEMBI pedpyieKCUM 41 OLEHKM CUTYaL i, BbIOOpa BEPHOTO peLLeHms;
YMETb OLeHMBATb PUCKM U CBOEBPEMEHHO MPUHUMATb PELLEHMSA MO UX CHUXKEHWIO;
MPUHMMATb MOTUBbI M apryMeHTbI ApYruX Npu aHan3e pesynbTaToB AesTeIbHOCTH,
MpUHMMaTL cebs, NOHVMas CBOW HeLOCTaTKM U LOCTOMHCTBA;
MPUHMMATb MOTUBbI M apryMeHTbI APYTMX NPU aHan3e pesy/bTaToB AesTeIbHOCTY;
npu3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLLUMOKN.
B npouecce AOCTMXKEHNS NIMYHOCTHbLIX Pe3y/ibTaTOB OCBOEHMS MPOrpammbl Mo u3nke s
YPOBHSA CpefHero o6Lero obpasoBaHUs y 00y4varOWMXCA COBEPLUEHCTBYETCS 3MOLMOHA/bHbIN
WHTENNEKT, NpeAnonaraowuin chopmMmpoBaHHOCTb:



CamMOCO3HaHUsI, BK/OYAIOLLEro Croco6HOCTb MOHMMATL CBOE AMOLIMOHA/IbHOE COCTOsIHYE,
BWETb HanpaB/eHNst Pa3BUTIS COBCTBEHHON IMOLMOHANbHO cepbl, GbiTb YBEPEHHbLIM B CE0E;

camMopery/iMpoBaHus, BK/IHOUAOLLIETO CaMOKOHTPO/b, yMeHune NPUHMMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEAEHNE, CrMOCOOHOCTb afanTUPOBaThCs K 3MOLMOHA/bHBLIM
M3MEHEHMAM 1 NPOSBNSATb MMOKOCTb, ObITb OTKPbITHIM HOBOMY;

BHYTPEHHE MOTVBALMW, BK/KOYAKOLLIE/ CTPEMSIEHWe K AOCTUXKEHWIO LU U ycrnexy,
ONTUMU3M, UHALMATVBHOCTb, YMEHMWE [e/iCTBOBATL MCXO/S U3 CBOMX BO3MOXHOCTENA;

aMMaTWK, BK/OYAKOLLE CMOCOGHOCTb MOHMMAaTb 3MOLIMOHANbHOE COCTOSHUE ApPYTUX,
YUNTbIBaThb €ro NP1 OCYLLECTB/EHNN OBLLIEHUS, CMOCOGHOCTb K COYYBCTBUIO 11 COMEPEXXUBAHMIO;

coupanbHbIX HaBbIKOB, BK/OYAOLLMX CMOCOGHOCTb BbICTPaMBaTh OTHOLLEHMS C APYTrMY
ntoabMu, 3a60TUTLCS, NPOSBNSTL UHTEPEC 1 paspeLlaTb KOHAIMKTbI.

MPEAMETHDIE PE3YJIbTATDI

K KoHLUy 06y4eHus B 10 Knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AOMKHbI
0TpaXaTb CPOPMUPOBAHHOCTb Y 00YYaKOLLMXCH YMEHMWIA:

AEMOHCTPUPOBaTb Ha MpUMepax ponb M MECTO (IM3NKM B (hOPMMPOBAHUN COBPEMEHHOA
Hay4HOW KapTWHbI MMpPa, B Pa3BUTUM COBPEMEHHON TEXHWUKM U TEXHONOTWIA, B MPaKTUYECKOW
AeATeNbHOCTU NtOJEN;

YUMTbIBaTb [PaHULbl MPUMEHEHMSI M3YYeHHbIX (U3NYECKUX MOAENeNn: martepuanbHas
TOYKa, WHepuManbHas cuctemMa OTCYETa, abCOMOTHO TBEPAOE Teno, WAeanbHbIA ras, Mogenu
CTPOEHNS ra3oB, XXWMAKOCTEA M TBEPAbIX TeN, TOYEYHbIA 3NEKTPUYECKUIA 3apsid NpU PeLleHNK
(hm3nyecknx 3agau;

pacrno3HaBaTb (PU3MYECKME ABNEHWSA (NPOLECCbl) U 0OBACHATL MX Ha OCHOBE 3aKOHOB
MEXaHUKWN, MOJEKYNSAPHO-KMHETUYECKON TEOpUM CTPOEHMSI BELLECTBA W 3MEKTPOANHAMUKN:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE NPSMONMHENHOE [ABMXXEHWE, CBOOOAHOE MafdeHne Ten,
ABWKEHME MO OKPY)XHOCTW, WHepuuWsi, B3aumopeincTeve Ten, Auddysms, 6GpoyHOBCKOE
ABVKEHME, CTPOEHME >KMAKOCTEM W TBEPAbIX TeN, U3MeHeHVWe 06bEMa Ten Mpu HarpeBaHuu
(oxnaxaeHun), TeNI0BOE paBHOBECUE, UCMAapeHNe, KOHAEeHCaUWs, NnaBneHne, Kpuctaanmsaums,
KUMNEHWe, BNAXHOCTb BO3[yXa, MOBbILIEHNE AABMEHWS Fa3a NPW ero HarpeBaHWU B 3aKPbITOM
cocyfe, CBA3b MeXAy napaMeTpaMu COCTOSIHUA rasa B M30Mpoueccax, 3feKTpusaums Ten,
B3aVMO/eiCTBINE 3apsAOB;

OMUCbIBaTb MEXaHNYeCKoe [ABWKEHME, MCMONb3ys (M3NYECKMEe BEIMUMHBI: KOOPAMHATA,
NyTb, NepeMeLleHne, CKOpOCTb, YCKOpPEeHWe, macca Tena, Chna, UMMYAbC Tena, KMHeTU4YecKas
9HEprus, MoTeHUManbHas 3SHEPrus, MexaHuyeckas paboTa, MexaHW4yecKas MOLWHOCTb; npwu
OMMUCaHWM MNpPaBWbHO TPaKTOBaTb (YM3MUYECKUA CMbICT  WCMOMb3YEMbIX BEVYUH, WX
0603HaYeHNa 1N eAMHMLbI, HaXoANTb (JOPMY/bl, CBA3bIBAIOLLME AaHHYI (DU3NYECKYHO BEMNYMHY
C APYrMK BENNYNHAMU;

OMUCbIBaTb W3Y4YeHHble TeMnJoBble CBOWCTBA Ten W TeEN/oBble SBAEHUS, WUCMOMb3YS
(hM3nYeckne BENNUMHLI: AaBNeHMe rasa, TemnepaTypa, CPeaHsii KUHETMYEecKas 3Heprus
Xa0TMYECKOr0 [ABMXKEHWUA MONEKYN, CpeAHeKBagpaTuyHass CKOPOCTb MOJEKY/, KONMYeCTBO
TennoTbl, BHYTPEHHSS 3Heprus, paboTa rasa, Ko3ahuUMEHT MONE3HOro AeWCTBUS TEMNI0BOro
ABUraTens; Npy onucaHny NpaBuIbHO TPaKTOBaTb (IU3NYECKMIA CMbIC UCNOMb3YEMbIX BEMNYMH,
X 0003HAYEHUA W eAVHWLBI, HAxXoauTb (HOPMY/ibl, CBA3bIBAIOWME AAHHYHO (DU3NYECKYHO
BEIMUYNHY C APYTMMU BEIMYNHAM;

OMUCbIBaTb M3YYeHHble 3/1EKTPUYECKME CBOMCTBA BELLECTBA W 3NEKTPUYECKME ABMIEHNS
(npouecchbl), NCnonb3ys (PU3NYECKNE BENMYMHBI: 3NEKTPUYECKUIA 3apsid, 3NEKTPUYECKOe MNone,
HanpPsHXKEHHOCTb  MONSA, MOTEHUMan, pasHOCTb MOTEHUMANoB; MNpU  ONUCaHUM  MNPaBUIbHO
TpaKToBaTb (WM3NYECKUIA CMbICT WCNOMb3YEMbIX BEANYMH, WX 0003HAYEHUS W eAUHMLIbI;
yKasbIBaTb (JOPMY/ibl, CBA3bIBAOLLME AAHHYHO (OM3NYECKYHO BENMYMHY C APYTVMMW BENMYMHAMM;



aHaNM3npoBaTb (PU3MYECKMe MPOLECChl N ABMEHUSA, WUCMONb3YA (PU3NYECKME 3aKOHbI U
NPUMHUMNBIL: 3aKOH BcemmpHoro taroteHus, I, 1l n 1l 3aKoHbl HbHOTOHA, 3aKOH COXpaHeHus
MEXaHWYEeCKOI 3HEPruK, 3aKOH COXPaHeHWs UMMY/bCa, MPUHLMMA CYNeprno3vumm Cu, NpUHLMN
paBHOMPAaBMUA NHEPLMA/IbHbIX CUCTEM OTCYETA, MOJIEKYNAPHO-KUHETUYECKYHO TEOPUIO CTPOEHMS
BELLeCTBa, rasoBble 3aKOHbl, CBA3b CPeAHEA KWHETUYECKOW 3Hepruv TenaoBOro [ABVKEHUS
MOJSIEKYN1 C abCONKOTHOM TemnepaTypou, MepBblid 3aKOH TEPMOAMHAMWKM, 3aKOH COXPaHeHus
3NIEKTPUYECKOro 3apafa, 3akoH KynoHa, npu 3TOM pas3nnyatb CIOBECHYHO (HOPMY/IMPOBKY
3aKOHa, ero MaTtemMaT1yeckoe BbipaXeHue 1 ycnoBus (rpaHuupsl, 061actn) NPUMEHUMOCTH;

06BACHATL OCHOBHbIE MPUHLUMMbI AeACTBUA MaLUVH, NPUOOPOB U TEXHUYECKMX YCTPOWCTB;
pasnuyartb YCoBms MX 6e30MacHOro MCrosib30BaHNs B NOBCELHEBHOW XU3HW;

BbINOMHATb 3KCMEPUMEHTbI MO WUCCNEA0BaHWNIO (PU3NYECKMX SBMEHWIA M MPOLECCOB C
NCMOMb30BaHWEM  MPSAMbIX W KOCBEHHbIX  W3MEpeHWi, npu  3TOM  (HOPMYNMpoBaTb
npobnemy/safayy M runoTtesy yyebHOro 3KCrepuvMeHTa, cobupaTb YCTAHOBKY U3
Npes/IoKeHHOro 060py0BaHNSA, NPOBOAMTL ONbIT U (DOPMY/IMPOBATL BbIBOAbI;

OCYLLEeCTBNATbL MNPSAMbIE U KOCBEHHble W3MEPEHUS (U3NYECKMX BEUYWUH, MNPU 3TOM
BblOMpaTb ONTUMaSbHBIA CNOCO6 WM3MEPeHWs W UCMO/b30BaTb M3BECTHbIE METOAbl OLEHKU
NOrpeLLHOCTEN N3MEPEHNIA;

1CCneaoBaTh  3aBUCMMOCTU  MeXay (PU3NYECKMU BeNMYMHAMU € UCMO/b30BaHMEM
NPAMbIX W3MEPEHWUA, MNPU  3TOM KOHCTPYMpOBaTb YCTaHOBKY, (DMKCUPOBATb pe3y/bTaTbl
MONTy4eHHOW 3aBUCMMOCTU (PU3NYECKUX BENUYUH B BUAe Tabnul W rpadukos, fenaTb BbIBOAbI
Mo pe3ynbTaTtam UCCNef0BaHuS;

cobnogate npasuna 6e3onacHoOro Tpyda Mnpyv NPOBEAEHWU WCCNeAOoBaHWIA B pamKax
y4yebHOro  9KCMepuMeHTa, Y4ebHO-MCCNeaoBaTeNbCKOM W MPOEKTHOM  AedaTeNbHOCTU  C
MCNONb30BaHMEM U3MEPUTESIbHBIX YCTPOCTB 1 1abopaTopHOro 060pyfoBaHNs;

pewaTb pacyéTHble 3afa4ynM C SBHO 3afaHHOW (U3MYECKOM MOAENbIO, UCMOo/b3ys
(hn3nyeckme 3aKOHbI M MPUHLMMBI, HA OCHOBE aHa/n3a YC/oBMA 3afayun BbIonpaTb (PU3NYECKYHO
MOZeNb, BbIAENATb (PU3NYECKMe BeNYMHBI U (POpMY/bl, HEOOXOAMMble A/ €€ peLleHus,
MPOBOAWTL PaCYETbI 1 OLEHMBATL PeasIbHOCTb NOMYHYEHHOrO 3HAYEHNS (IU3UYECKON BENMYMHBI;

peLlatb KayeCTBeHHble 33Jayu: BbICTPamMBaTb JIOTMYECKM HEMpPOTMBOPEUMBYIO LIEMOYKY
Paccy>kAeHNin C OrMopPoii Ha U3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 (DU3NYECKIE SBEHNS;

MCNOMb30BaTb NPV PeleHnn  Y4ebOHbIX 3afady  COBPEMEHHble  MHMOPMaLMOHHbIe
TEXHOMOMMN L1 MOUCKA, CTPYKTYPUPOBaHUA, WMHTEpnpeTauun W npeacTaBneHus yyeGHoW
Hay4YHO-MOMY/IAPHON  MH(OPMaLMK, MONYYEHHOW M3 Pa3/IMYHbIX WUCTOYHWMKOB, KPUTUYECKM
aHaM31poBaTb NoslyyaeMyro HHOPMaLNIO;

NPVYBOAWTL NPUMEPLI BKNaja POCCUNCKUX U 3apyOeXHbIX YYEHbIX-(DU3NKOB B pasBUTHE
HayKW, 06bACHEHME NMPOLIECCOB OKPYXKAKOLLEro MUpa, B PasBUTUE TEXHUKM N TEXHONOTNIA;

MCMOMb30BaTb TEOPETUYECKME 3HaHWSA M0 (PM3MKe B MOBCEAHEBHOW JKM3HW ANA
obecrneyeHns 6e30MacHOCTX NpY obpaLleHnn ¢ Npubopamm U TEXHUYECKMMMW YCTPOMCTBaMU, 415
COXpaHeHUA 340P0BbA U COOMOAEHMS HOPM 3KOOMMYeCKOro NoBeAeHNs B OKpYXKatoLLeli cpese;

paboTaTtb B rpynmne C BbIMO/IHEHWEM Pa3NYHbIX COLMa/IbHBIX POJeit, NaHMpoBaTb paboTy
rpynnbl, paumMoHa/IbHO pacnpefensTs 0083aHHOCTM W MNaHUPOBaThb  [eATe/IbHOCTb B
HeCTaHZapTHbIX CUTyauuax, afleKBaTHO OLIeHMBATbL BKa KaXKAOro M3 YYaCTHWKOB rpynnbl B
peLLeHre paccMaTprBaemMoid Npobembl.

K KoHUy 06y4yeHust B 11 Knacce npeAgmeTHble pe3y/bTaTbl Ha 6@30BOM YPOBHE [O/MKHbI
0TpaXaTb CPOPMUPOBAHHOCTb Y 00YYAKOLLMXCH YMEHMWIA:

[AEMOHCTPUPOBaTb Ha NpUMepax posib U MeCcTo (U3MKU B (DOPMMPOBAHUM COBPEMEHHOI
Hay4YHOM KapTUHbI MUpa, B PasBUTUM COBPEMEHHOW TEXHUKWM N TEXHOMOTWIA, B MPaKTUYECKOWA
[eATeNlbHOCTU NtoAEN, LeNOCTHOCTb U eIMHCTBO (PU3NYECKOW KapTUHbI MUPa;

YUMTbIBATb paHuLbl  MPUMEHEHUS U3YUYEHHbIX (DU3NYECKUX MOfeNel: TOYeYHbIR
ANEKTPUYECKUIA 3apsf, Nlyd CBeTa, TOYEYHbIA WCTOYHUK CBeTa, SAepHas MOfesb atoma,
HYK/IOHHas MOZe/lb aTOMHOIO f4pa Npy peLLueHnn hrnsnyecknx 3atay;



pacnosHaBaTb (hu3nyeckue sBneHUs (NPoLecchbl) M OOBACHATL UX Ha OCHOBE 3aKOHOB
3NEeKTPOAUHAMUKN W KBAHTOBOWN (DM3MKW: 3NeKTpUyeckas NPOBOAMMOCTb, TEM/I0BOE, CBETOBOE,
XMMWUYECKOe, MarHWTHOe [AeNCTBMA TOKa, B3aMMOLENCTBME MarHMTOB, 3/1EKTPOMArHUTHas
WHOYKUMSA, [eACTBME MArHUTHOrO MoNs Ha MPOBOAHMK C TOKOM W [ABMXKYLLMIACA 3apsf,
3N1eKTPOMArHUTHbIE KOsiebaHWst U BOMHbI, MPAMOJIMHEHOE pacnpoCcTpaHeHre CBETa, OTPaXKEHMe,
npenomsieHve, WHTepdepeHUns, AudpakuMa W nonspusaums  CceeTa, [AMCMNepCcus CBeTa,
(hoToanekTprueckunii apekT (PoToaheKT), CBETOBOE AaBNEHNE, BOSHUKHOBEHWE NIMHEAYATOrO
CMeKTpa aTomMa BOA0pPOAa, eCTECTBEHHAA M UCKYCCTBEHHAsA PajnoakTUBHOCTb;

ONUCbIBaTb M3YYeHHbIE CBOMCTBA BeLecTBa (3MEKTPUYECKMe, MarHUTHble, ONTUYECKME,
3NIEKTPUYECKYIO MPOBOAMMOCTb Pa3/IMUHbIX Cpef) W 3MeKTPOMarH1THble ABneHns (MpoLecchl),
NCNOMb3ys  (PU3NYECKME BENNYMHBI:  INIEKTPUYECKUIA  3apaf, Cuna TOKa, 3NeKTPUYecKoe
HarnpsKeHue, 3NeKTPUYECKoe CONPOTMBEHNE, Pa3HOCTb NOTEHLMAIOB, 3/IEKTPOABVKYLLAA CUNa,
paboTa TOKa, WHAYKUMS MarHWTHOro nons, cuna Awnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3Heprus 3MeKTPUYECKOro M MarHMTHOro Mosei, nepuof W 4vactoTa KonebaHui B
Konebate/lbHOM KOHTYpe, 3apsj W cuna TOKa B MPOLEecCe rapMOHUYECKMX 3/1eKTPOMArHUTHbIX
KonebaHuin, (hOKyCHOe pacCTOsiHMe W ONTWMYeCKas Cuna JIMH3bl, NpU OMWUCaHUW MPaBUILHO
TpakToBaTh (IM3MYECKMA CMbICAT WUCMOMb3YEMbIX BE/IMYMH, WX 0003HAYeHWs U efUHULbI,
yKasblBaTb (POPMY/ibl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYHO BEIMUMHY C APYTMU BEIMYNHAMU;

OMUCbIBaTb M3YYeHHble KBAHTOBble SB/IEHUS W MPOLECCHl, UCMONb3YyS (hU3NYEeCKme
BE/IMYMHBI: CKOPOCTb 3/IEKTPOMArHUTHBIX BOJSIH, AJIMHA BOJSIHbI M 4acToTa CBETa, 3Heprus u
MMNYNbC (DOTOHA, Mepuof Monypacnaja, 3HePrus CBA3W aTOMHbIX S4ep, NPU  OnMcaHum
NpaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T WMCMOMb3YEMbIX BENUYMH, WX 0603HaYeHUs W
eIMHMLbI, YKa3blBaTb (HOPMY/ibl, CBA3bIBAIOLME AAaHHYK (U3NYECKYHOD BENNYUHY C ApYrUmMu
BEMYMHAMMU, BbIYUCNATL 3HAUYEHWE (PU3NYECKON BENMUMNHBI;

aHanM3mpoBaTth (U3NYECKME MPOLIECCHl U ABMEHUA, UCMOMb3YA (DU3NYECKME 3aKOHbl U
NPUHUMNbE:  3aKOH OMa, 3aKOHbl MOC/eA0BaTe/IbHOr0 M NapaiieNlbHoro  CoefuHeHus
MPOBOLHWMKOB, 3aKOH [pKoynsa-JleHua, 3aKOH  3eKTPOMarHUTHOM  MHAYKUMW,  3aKOH
MPSIMO/IMHENHOIO PacnpoCTPaHeHUs CBeTa, 3aKOHbl OTPaKEeHUS CBeTa, 3aKOHbl MPEeNoOMIEHNSs
CBeTa, YpaBHeHVMEe OVHLWTENHa A1 (POTo3dekTa, 3aKOH COXPAHEHMSI 3HEPruM, 3aKoH
COXPAHEHUs MMMy bCa, 3aKOH COXPaHeHWUs 3MIEKTPUYECKOro 3apsfda, 3akKOH COXpaHeHus
MacCcoBOro 4ucna, noctynarel bopa, 3aKOH pagvoakTMBHOIO pacraga, npv 3TOM pasnnyaThb
C/TIOBECHYIO (hOPMYNMPOBKY 3aKOHa, ero MaTemMaTU4Yeckoe BbIPaXXeHWe W YCnoBua (rpaHuLbl,
061acTn) NPUMEHNMOCTH;

onpeaensTb HanpasfeHVe BEKTOpa WMHAYKUMW MarHMTHOrO Mons MPOBOAHMKA C TOKOM,
cunbl AMnepa u cunbl JlopeHua;

CTPOUTb M OMNKUCLIBATb M306paXKEHNE, CO3aBaeMOe MIOCKUM 3epKasioM, TOHKOI JIMH30M;

BbIMONHATL 3KCNEPUMEHTbI MO WUCCNEA0BAHUIO (PU3MYECKMX SBNEHUA W NPOLECCOB C
MCNOMb30BaHMEM  MPSAMbIX M KOCBEHHbIX  M3MepeHWii: npu  3TOM  (hOPMY/IMPOBaTH
npobnemy/sagadyy M runoTesy y4yebHOro  3KCMepuMMeHTa, cobupaTb YCTAHOBKY U3
NpeaIoKeHHOro 060pyA0BaHNs, NPOBOAMTL ONbIT U (HOPMY/IMPOBATL BbIBOAbI;

OCYLLECTB/IAITb MPAMbIE M KOCBEHHblE W3MEpPEeHUs (M3NYECKMX BEIMYUH, MNPU 3TOM
BblOMpaTb ONTMMabHbIA CNOCO6 W3MEPEHWUS W WUCMOMb30BaTb W3BECTHbIE METOAbl OLEHKM
MOrpeLLIHOCTEN N3MEPEHWIA;

MccnefoBaTh 3aBUCUMOCTU (DU3NYECKNX BEMIMYMH C UCNOMb30BaHMEM MPAMbIX M3MEPEHMWIA:
MpWM 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (PMKCUPOBATb Pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTY
(hM3NYECKNX BenMuMH B BuAe Tabnuy W rpamkos, [fenatb BbIBOAbI MO  pe3ynbraTam
NCCef0BaHNs;

cobntofgatb npaswuia 6e30nacHOro Tpyga Mpv NPOBEAEHUWM WCCMEef0BaHWMI B pamMKax
y4ebHOro 3KCnepuMeHTa, Y4eBHO-UCCNefoBaTeNbCKOM U MPOEKTHON  AeATeNlbHOCTN ¢
MCNOMb30BaHMEM U3MEPUTENbHBIX YCTPOMCTB U 1abopaTopHOro 060pyoBaHNS;



pellaTb pacyéTHble 3ajauMm C SBHO 3afaHHOM (DU3NYECKON MOAENbH, UCNOMb3ys
(hn3nYecKre 3aKOHbI U NPUHLMIMBI, HA OCHOBE aHa/in3a YCNoBMS 3adadun BblonpaTb (IU3NYECKYHO
MOf€eNb, BbIAENATb (PU3MYECKME BEAMYMHBLI M (HOPMY/bl, HEOGXOAWMble AN €€ peLUeHus,
MPOBOAUTL PacYéTbl U OLeHMBATb PeasibHOCTb MOYUYEHHOI 0 3HAYEHUS (DU3NYECKOIN BEIMYUHDI;

pelaTb KayeCTBEHHble 3afayun: BbICTpamBaTb JIOrMYECKN HEMPOTUBOPEUMBYIO LIEMOUKY
pacCy>X[ieHWin C 0MOPOoi Ha N3YYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTM U (hM3NYECKINE SIBMIEHMS;

MCNOMb30BaTb MPUM  PeleHnn  Y4yebHbIX 3adady  COBPEMEHHble  MHMOPMaLMOHHbIE
TEXHOMOMMN AN MOWCKa, CTPYKTYPUPOBaHWSA, WHTEPNpeTaumMn WM nNpefcTaBneHns yyebHOW u
Hay4HO-MOMYNAPHOA MHGOPMaUUK, MONYYEHHOW W3 Pas/INYHbIX WUCTOYHWMKOB, KPUTUYECKU
aHaIM3npoBaTb Nosly4aeMyro NHHOPMaLIO;

00BACHATb NPUHLMNbI AEACTBMS MaLLWH, NPMOOPOB U TEXHUYECKMX YCTPOICTB, pasnyaTb
yCNoBuMsi nx 6e30MacHOro UCMob30BaHNs B NOBCEAHEBHOMN XU3HMK;

NPUBOAUTL NPUMEPbI BKMNaJa POCCUNCKNX N 3apyOeXXHbIX YYEHbIX-(PU3MKOB B pa3BUTHE
HayKu, B 06BSACHEHME NMPOLLECCOB OKPYXKAtOLLEro MUpa, B pasBUTUE TEXHWUKM U TEXHONOTUIA;

MCMONb30BaTb TEOPETMYECKME 3HAHMS MO (DM3NKE B MOBCEAHEBHOM >KM3HW AN
obecrieyeHns 6e30MacHOCTM NpK 06paLLEHUI ¢ NPpMBopamMn N TEXHUYECKMMMW YCTPOCTBaMK, ANs
COXPaHeHMs 300p0BbS 1 COOMOAEHNA HOPM 3KONOMMYECKOro NOBeAeHNS B OKPYXKatoLLEen cpese;

paboTaTb B rpyrnne ¢ BbIMNO/IHEHNEM Pa3/INYHbIX COLMa/IbHBIX POEeR, NnaHMpoBaTb paboTy
rpynnbl, pauuMoHasbHO — pacnpegensTb 0083aHHOCTM U MNaHWpoBaTb  AeATeNbHOCTb B
HeCcTaHAapTHbIX CUTyauusax, afeKBaTHO OLEeHMBaTb BK/a KaXK4Oro M3 y4yaCTHMKOB Fpymnrbl B
peLleHne paccMaTpyMBaeMoii NPo6/eMbl.



TEMATWYECKOE NIAHNPOBAHUE

10 KNNACC
H KO/IMUECTRO YACOB DNeKTPOHHbIe (UMPPOBbIE) BocnuTtaTtenbHble Len
No amMeHoBaHe o6pasoBaTe/ibHble Pecypchbl
n/n PA3AEos 1 TEM KoHTponbHble [NpakTnyeckue
nporpamMmb| Bcer
Porp cero paboThbl paboTbl

Pasgen 1. ®I3VKA 1 METOAbI HAYYHOI O MO3(HAHNA

dusmkKa n Metoabl

11
Hay4HOro No3HaHms

WToro no pasgeny
Pasgen 2. MEXAHUKA

2.1 KuHemaTnka

2.2 OnHamuka

3aKOHbI
2.3 COXpaHeHusa B
MexaHuKe

buonmoteka LIOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LJOK
https://rn.edsoo.ru/7f41bf72
POCCUINCKASA
ANEKTPOHHASA LUKONA
https://resh.edu.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41bf72

O6pasoBate/bHbliA nopTan Ans
MOArOTOBKM K 3K3ameHaMm. Peluy

era https://ege.sdamgia.ru/

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41bf72

BOCMUTbIBATb
OTBETCTBEHHOCTb 3a
pe3ynbTaTbl y4ebHOro
TpyfAa, MOHUMaHWe ero
3HAYMMOCTK, COBNtOAEHNE
TEXHWKM 6e30MacHOCTY,
CaHUTapHO-
TMrMeHNYECKNX yCnoBuiA

TPyAda.

COAenCcTBOBATh B X018
3aHATWIN (hOPMMPOBAHMIO
OCHOBHbIX
MMPOBO33PEHYECKNX NEN,
Hanpumep, MaTepurasibHOCTK
Mupa, NPUYNHHO-
CNeACTBEHHbIX CBA3El
MEeX[y SBNEHUSIMU,
pasBuTME B NPUPOAE U
o6LecTBe, NO3HABaEMOCTb
Muvpa 1 ero
3aKOHOMEPHOCTEN.


https://rn.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f41bf72
https://resh.edu.ru/
https://rn.edsoo.ru/7f41
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f41bf72

Toro no pasgeny 18
Pasgen 3. MOJIEKYTAPHAA ®PUN3NKA N TEPMOANHAMUNKA

OCHOBBb!
MONEKYNSPHO-
KUHETUYECKOIA
Teopuu

31

3.2 OcCHOBbI 10 1
TEPMOAVHAMUKN

ArperatHble
COCTOAHMA
BeLlecTBa. Pa3oBble
nepexoppl

3.3

Toro no pasgeny 24

Pasgen 4. 9/IEKTPOANHAMUKA

41 dnekTpocTaTnKa 10 1

[MoCTOAHHbIN
3NEKTPUYECKNIA

4.2 12 1 1
TOK. TOKMN B
pas3NyYHbLIX cpegax
WToro no pasgeny 22
Pe3epBHOe Bpems 2 1

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41bf72
O6pa3oBaTe/bHbIil nopTan Ans
MOArOTOBKM K 3K3aMeHaMm. Peluy
era https://ege.sdameia.ru/
bubnmoteka LIOK
https://rn.edsoo.ru/7f41b172
POCCUINCKASA
ANEKTPOHHASA LUKO/A
https://resh.edu.ru/

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41bf72

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41bf72
POCCUICKASA
ANEKTPOHHASA LLUKOA
https://resh.edu.ru/

bubnmoteka LIOK
https://rn.edsoo.ru/7f41bf72
O6pa3oBate/ibHbI NopTan 41
MOArOTOBKM K 3K3ameHaM. Peluy
era https://ege.sdamgia.ru/

BOCMMWTaHNE BOMU, YMEHUS
npeopfoneBaTb TPYAHOCTH,
Mo3HaBaTe/IbHO
aKTMBHOCTU U
CaMOCTOSTE/IbHOCTH,
HACTOMYMBOCTMW.
BocnuTaHne nHTepeca K
NpeameTy, K YYeHUI0.

CopeinicTBoBatb
(h131MYECKOMY BOCMUTAHUIO
yJyawmnxcs (3a6oTuTbes 0
npouIakTuKe mx
YTOMJISEMOCTU Ha YPOKE).
ObpaLlatb BHUMaHWE Ha
yCTpaHeHve TUMUYHbIX
HeA0CTaTKOB B BOCMUTaHUN
yyalmxcs


https://rn.edsoo.ru/7f41
https://ege.sdameia.ru/
https://rn.edsoo.ru/7f41%d0%ab72
https://resh.edu.ru/
https://rn.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f41
https://resh.edu.ru/
https://rn.edsoo.ru/7f41bf72
https://ege.sdamgia.ru/

OBLLEE KOJTIMYECTBO
YACOB 10
NMPOrPAMME

68



11 KN1ACC

No HanmeHoBaHWe Konnyectso yacos
I'I;I'I pa3nenoB 1 TeM
nporpaMmmb| Bcero KoHTponbHble [MpakTuyeckue
paboThbl paboThbl
Pasgen 1. SNEKTPOANHAMUKA
MarHuTHoe norne.
11  dnekTpomarHuTHas 1n 1 3
NHAYKLMSA
WToro no pasgeny 1
Pasgen 2. KOJIEBAHUA 1 BOJIHbI
MexaHnyeckume n
2.1  9NeKTpOMarHuUTHbIe 9 1
KonebaHus
MexaHunyeckme n
2.2 3NEKTPOMArHUTHbIE 5 1
BOJIHbI
2.3  Ontuka 10 3

ONeKTPOHHbIe (LMPPOBbLIE)
obpasoBaTefibHble pecypcbl

Bubnmoteka LLOK
https://m.edsoo.ru/7f41c97c
POCCUINCKASA
ANEKTPOHHAA LUKONA
https://resh.edu.ru/

Bubnmoteka LLOK
https://rn.edsoo.ru/7f41c97c
ObpasoBarte/ibHblid nopTan 4ns

MOAroTOBKM K 3K3aMeHaMm. PeLuy

era https://ege.sdamgia.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41c97c
POCCUICKASA
ANNEKTPOHHAA LLUKONA
https://resh.edu.ru/

bubnunoteka LIOK
https://r.edsoo.ru/7f41c97c

BocnuTtaTtesibHbIe Lenn

COLelicTBOBaTb B X0f€
3aHATUIA (OPMMPOBAHUIO
OCHOBHbIX
MMPOBO33PEHYECKUX UAER,
HanpumMep, MaTepuasbHOCTK
Mu1pa, NPUYNHHO-
CNeACTBEHHbIX CBA3EN Mexay
AB/IEHUAMM, pa3BUTHE B
npmpoje 1 o6LLecTBe,
Mo3HaBaeMOoCTb MUpa 1 ero
3aKOHOMEpPHOCTEIA.

BOCMUTbIBATb
OTBETCTBEHHOCTb 3a
pe3ynbTaTbl y4eOHOro Tpyaa,
MOHMMaHME ero 3Ha4MMOoCTH,
CO6M0EHNE TEXHNKM
6€30MacHOCTN, CaHUTapHO-
FMrMeHNYeCKNX yCnoBui

TpyAa


https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/
https://rn.edsoo.ru/7f41c97c
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f41c97c
https://rn.edsoo.ru/7f41c97c

Toro no pasgeny 24

Paznen 3. OCHOBbI CMNELVATIBHAON TEOPUN OTHOCUTE/IbHASCTU

OcHoBb!
crneyuanbHoM
31 . 4 1
Teopuu
OTHOCUTENIbHOCTH
WToro no pasgeny 4

Pasgen 4. KBAHTOBAA ®N3NKA

ONEMEHTbI
41 . 6
KBaHTOBOW ONTUKN

4.2  CTpoeHue atoma 4

4.3  ATOMHOe aapo 5

WToro no pasgeny 15

Pasgen 5. 9JIEMEHTbI ACTPOHOMUN N1 ACTPOPU3NKIA
51  OnemeHThI 7 1

Bubnmoteka LIOK
https://rn.edsoo.ru/7f41c97c
POCCU/NCKASA
ANEKTPOHHASA LWUKOMA
https://resh.edu.ru/

Bubnuoteka LJOK
https://in.edsoo.ru/7f41c97c
O6pasoBaTe/ibHbIi MopTan ans
MOArOTOBKYM K 3K3ameHaM. Peluy
era https://ege.sdameia.ru/

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c97c
POCCU/NCKASA
ANEKTPOHHASA LLKONA
https://resh.edu.ru/

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41c97¢c
O6pa3soBate/ibHbIi NopTan Ans
MOLrOTOBKY K 3K3ameHaM. PeLy
era https://ege.sdamgia.ru/

Brubnnoteka LJOK

BOCMMTaHWNE BOMN, YMEHUS
npeofoneBaTb TPYAHOCTH,
no3HaBaTeNbHOM

aKTUBHOCTU U
CaMOCTOSITENbHOCTH,
HacTon4mBoCTU. BocnuTtaHme
MHTepeca K npeameTy, K
YUYEHWIO.

CopeiicTBoBaThL TPYAOBOMY
BOCMUTAHWNIO YYaLLMXCA.
Bnunatb Ha
npotheccnoHanbHoe
camoonpeseneHue.
CopelicTBoBaThb
3CTETUYECKOMY BOCMUTaHUIO
yyaumxcs

CopelicTBoBaTh


https://rn.edsoo.ru/7f41
https://resh.edu.ru/
https://in.edsoo.ru/7f41
https://ege.sdameia.ru/
https://rn.edsoo.ru/7f41%d1%8197%d1%81
https://resh.edu.ru/
https://rn.edsoo.ru/7f41
https://ege.sdamgia.ru/

acTpoOHOMUM ¥
acTpou3mKm

WToro no pasgeny 7
Pasgen 6. OBOBLLLAKOLLIEE NMOBTOPEHUE

6.1 O6ob6uatoLLee 4
MOBTOpeHue
Toro no pasgeny 4
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO
UYACOB INO 68 4

NMPOEPAMME

https://rn.edsoo.ru/7f41c97c
POCCUINCKASA
ANEKTPOHHAA LLUKOJA
https://resh.edu.ru/

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41c97c
POCCUINCKASA
ANEKTPOHHASA LUKONA
https://resh.edu.ru/

(hM3M4ecKoMy BOCMUTAHUIO
yyawmxcs (3aboTuTbCS 0
npognnakTuke nx
YTOM/IIEMOCTI Ha YPOKe).
ObpaLlatb BHMMaHMe Ha
YCTPaHEHNE TUMUYHbIX
Hef0CTaTKOB B BOCMUTAHUN
yyaLmxcs.

BocnuTblBaTh YCMAUNBOCTD,
YMeHVe NpeoaoneBaTh
TPYAHOCTM, aKKYPaTHOCTb
NPV BbINO/HEHWW 3afaHUiA,
CWUNbI BOIN, HACTOMYMBOCTH,
yrnopcTBa.

[obuneatbes
CUCTEMATMYECKOrO
BbIMO/IHEHWS JOMALLIHEr0
3af)aHus, NOCUIbLHOCTU
3aflaHnii, He [OMYyCKatoLMX
neperpysKku.


https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41c97c
https://resh.edu.ru/

