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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (u3nMke 6a30BOr0 YPOBHS Ha YPOBHE CpeAHero 06LLero
06pa3oBaHNA pa3paboTaHa Ha OCHOBE MOMIOXEHMIN U TpeboBaHWIA K pe3y/ibTaTam
OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHOM NporpaMMbl, npeacTaBneHHbIX B PIrOC
COO, a Takke C Yy4yéToM (pefiepa/ibHON paboyeir MporpaMmbl BOCMUTAHUS Y
KOHUenuuy npenojasaHna yyebHOro npegmerta «®usmka» B 06pa3oBaTe/bHbIX
opraHu3aumax Poccuiickoit depnepaumn, peanm3yroLLmX OCHOBHbl€e
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpammbl Mo (PM3MKe HampasfeHO Ha (HopMMpPOBaHMe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydatowmxcs 10-11 KniaccoB npw
00yyeHun nx gusmke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATe/IbHOCTHOIO
nogxoga. lNMporpamma no (usnke cooTBeTCTBYeT TpebosaHnaM PIrOC COO K
MNNaHVPYEMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeAMeTHbIM pe3y/ibTaTam
00yyeHVs, a TakkKe Y4YMTbIBAET HEeoOXOAMMOCTb peann3aumy MeXnpeaMeTHbIX
CBsi3e (DUM3NKM C eCTeCTBEHHO-HAyYHbIMW Y4YeOHbIMU npeamMeTamn. B Hei
ONpPeAensatTCA OCHOBHbIE LeN N3yyYeHUss PU3NKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHus, NnaHMpyeMble pe3y/bTaTbl OCBOEHUS Kypca PU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeaMeTHble (Ha 6a30BOM YPOBHe).

Mporpamma no u3nKe BKIOYAET:

o MNaHMpyemble pe3y/bTaTbl OCBOEHUS Kypca (DM3MKM Ha 6a30BOM YPOBHE, B

TOM ymncrie npegMeTHble pe3ynbTaTbl MO rogam 00yyeHus;

e COAepXXaHue yyebHoro npeamerta «Pusmkax» rno rogam 0o6y4eHus.

®du3nKa Kak Hayka O Hambosee 0OWMX 3aKOHaxX MNPUPOAb!, BbICTynas B
KayecTBe y4eOHOro npegmMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKaL B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM Mupe. LLIKOMbHbINA Kypc (DU3NKN — CUCTEMOOGPA3YHOLLINIA
AN eCTECTBEHHO-HAYUHbIX YUYe6HbIX NPeaMEeTOB, MNOCKO/bKY (DM3MYECKME 3aKOHbI
neXxkxaT B OCHOBE [MPOLECCOB W SBMEHWIA, U3Y4YaeMblX XuUMUen, BGuonoruen,
(m3myeckoin reorpagmein M acTPOHOMMER. Mcnonb3oBaHMe WU aKTUBHOE
NpUMeHeHNe  (U3NYECKMX  3HAHWIA  OrnpefensieT  xapakTtep W pasBuTUe
pa3Hoobpa3HbIX TEXHOMNOrMn B Cchepe 3HepreTUKW, TPaHCNOPTa, OCBOEHMS
KOCMOCa, MOJyYeHMsI HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMU U ApYrux.
N3yyeHne (M3NKM BHOCUMT OCHOBHON BKnaZ B (DOPMUPOBaHWE €eCTECTBEHHO-
Hay4yHOW KapTWHbl MUpa 0by4varoWwmxcs, B (HOPMUPOBAHME YMEHWUIA NMPUMEHATb
Hay4HbIn METOA MNO3HAHUA NMPY BbINOHEHUN UMW YUYeBHbIX UCCNeL0BaHWIA.

B ocHoBy Kypca (hM3MKM ANna YPOBHS CpedHero oo6uero ob6pasoBaHWsA
MOMIOXEH PAL WAEW, KOTOpble MOXHO pacCcMaTpuBaTb Kak MPUHLMMbLI €ro
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBUM C Hel KypC ABMSETCA JIOMMYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKKN, BKIHOYAET KaK
BOMPOCbI KNacCUYeCKOM, Tak U COBPEMEHHOW (DU3MKMN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (U3MKK
00beAVHEH BOKPYr (M3MYecKMX Teopwuil. Begywmm B Kypce SABNSETCH
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbIX YPOBHAX MaTepun, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peanusauma npegnonaraeT WUCMNonb30BaHME
ryMaHWTapHOro noTeHumana (M3MYeckonm HayKu, OCMbIC/IEHVE CBS3W Pa3BUTUSA
m3nkn Cc pasBuTMem o0OLWeCTBa, a TakkKe C  MMPOBO33PEHYECKMMMU,
HPaBCTBEHHbLIMW 1 3KONOrMYECKUMI NPo6emMamu.

Hoess npuxnaonou  uanpasrennocmu. Kypc (Qu3uMku  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYTOM TEXHUYECKUX MU TEXHOMOMMYECKUX MPUIOXKEHNI
N3yYeHHbIX TEOPUI1 1 3aKOHOB.

Hoes skonocuzayuu pPean3yeTcs MOCPeACTBOM BBEAEHUS 3/IEMEHTOB
CoAepXaHus, MNOCBAWEHHbIX 3KOMOTMYECKM  Mpob/siemMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKW W TEXHOJIOTWA, a TakXe 00CYXXAeHWs
Npo6sem paunoHaIbHOro NPYPOAONO/L30BAHNSA U 3KOIOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/IEMEHTaMN Kypca (hM3MKM Ha YPOBHE CpeAHero oobuiero
0bpaszoBaHuNa ABNAOTCA (hr3nyeckue Teopumn (popmmpoBaHme NpeacTaBieHUin o
CTPYKTYpe NOCTPOEHUS (hU3MYECKOn Teopun, ponu hyHAaMeHTa/IbHbIX 3aKOHOB Y
MPUHUMNOB B  COBPEMEHHbIX MpPeACTaB/fEHMAX O  MpuUpode, rpaHuLax
MPYMEHNUMOCTN TEOPWUA, A1 ONUCAHUA EeCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLIeccoB).

CUnCTeMHO-[eATeNbHOCTHbIN MOAX0[ B Kypce (hM3MKK peannsyeTca npexae
BCEro 3a CY&T opraHu3aummn 3KCNepuUMeHTa/IbHON AeATeNIbHOCTM 00Yy4atoLmnxcs.
[na 6a30BOro YpoBHA Kypca (U3MKM — 3TO WCMO/Ib30BaHME CUCTEMbI
(PpPOHTaNIbHBIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U N1abopaTopHbIX paborT,
KOTOpble B Mporpamme rno (uanke o6beAMHEHbI B OOLMIA CMIMCOK YUYEHUYECKUX
NpaKTUYecKMX paboT. BblgeneHne B yKa3aHHOM MepeyHe 1abopaTopHbIX paboT,
MPOBOAMMbIX [A/19  KOHTPONS W OUEHKW, OCYLUECTB/IAETCA Yy4aCTHMKaMU
06pa3oBaTe/IbHOro rnpouecca MCXoAs M3  OCOBGEHHOCTE MNaHMPOBaHUS U
OCHalleHNs KabuHeTa u3nku. [lpu  3Ttom obecneuvBaeTcd  OBfageHMe
06yyvaloLLMMNCA YMEHUAMM MPOBOAUTL KOCBEHHbIE W3MEPEHUS, UCCef0BaHNA
3aBUCMMOCTEN  (PU3NYECKUX BEMYMH U MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpeanoXeHHbIX TMNoTes.

Bonbllioe BHMMaHWe YLEeNAeTCs PeLleHVM0 PacYETHbIX W KayeCTBEHHbIX
3agay. MMpy 3TOM AN1A pacyETHbIX 3afa4y NPUOPUTETOM ABNAKOTCA 334ayn C SBHO
3aJaHHON (IM3NYECKOIN MOAENbIO, NO3BONAOLLME NPUMEHSATL U3YUYeHHbIE 3aKOHbI U



3aKOHOMEPHOCTN Kak M3 OAHOro pasfgena Kypca, Tak U UHTErpupys 3HaHWA ©3
pasHbIX pasgenos. [ns KayeCTBEHHbIX 3a4a4y NMPUOPUTETOM SABMAKOTCA 3afaHNsA Ha
0ObACHEHWE NPOTeKaHUs (U3NYECKUX SBMEHWUIA U MPOLLECCOB B OKPY>KatoLLein
XWU3HK, Tpebytolime BblGopa (MU3NYECKOW MOAenn AN CUTyauum npakTUKO-
OPVEHTUPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ Tpe6oBaHuamm @DroCc COO K maTepuasbHO-
TEXHUYECKOMY obecneyeHnt0 Yy4vyebHOro npouecca 6a30Bblil YPOBEHb Kypca
(hbM3MKN Ha YpOBHE CpefHero obLiero o6pasoBaHnsa LO/KEH N3yYaTbCa B YC/IOBUAX
NpeamMeTHOro KabuHeta (U3NKKM WAN B YC/IOBUSX WMHTErpypoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe uU3MKM JOMKHO ObITb
HeobxoAnmoe nabopaTtopHoe 060pYyAOBaHWE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpaMmme mno m3nkKe Y4eHNUYeCKUX NpakTUuyecKnx paboTt u AeMOHCTpaLMOHHOe
obopyaoBaHue.

[leMOHCTpauUnoHHoe 060pyaoBaHMe (HOPMUPYETCA B COOTBETCTBUU C
MPUHLUMNOM  MWHUMaNbHOW  [0CTaTOYHOCTM U 0bGecrneymBaeT MOCTAHOBKY
MEePEYNCNIEHHbIX B MporpaMMe Mo (U3NKe KIHOYEBbIX AEMOHCTpauui ans
nccnefoBaHs  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  AMMUPUYECKUX W
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHNIA.

JTabopatopHoe o6opydoBaHME [ANS YYEHUYECKUX MPaKTUYeCKUX paboT
(hopmMupyeTcs B BUAE TeMaTUUECKMX KOMIMNEKTOB M 06ecneymBaeTcs B pacuyére
O4HOr0 KOMMN/eKTa Ha [ABYX obydarowmuxcs. TemaTuyeckue KOMIMEKTbI
nabopatopHoro o6opynoBaHMA [OO/MKHbl OblTb MOCTPOEHbI Ha KOMIMJIEKCHOM
MCNONb30BaHUM aHaIoroBbIX U UM(POBLIX NPUOOPOB, a TakkKe KOMMbHTEPHBLIX
N3MePUTESIbHBIX CUCTEM B BUAE LMDPOBLIX TabopaTopuid.

OCHOBHbIMM LIENSIMUN U3Yy4eHNs (IN3NKKM B 06LLLEM 06pa3oBaHM SBNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPEM/IEHUA OOYyYaroLMXCA K Hay4yHOMY
M3YYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYa/lbHbIX W TBOPYECKMX
CMOCOBHOCTEN;

e pas3BuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAEe NO3HaHUS U POPMUpPOBaHME
nccnefoBaTelbCKOro OTHOLLEHNS K OKPYXXatoLWUM AB/IEHUAM;

o (hOpMUpOBaHME HAY4YHOr0 MWUPOBO33PEHUSI KaK pe3y/nbTaTa W3YyYeHWs
OCHOB CTPOEHUA MaTepumn 1 hyHAAMEHTa/IbHbIX 3aKOHOB (DU3UKU;

o (opmMMpoBaHME YMEHWUIA OOBACHATb SABMEHWS C  UCMO/b30BaHUEM
(hM3MYECKMNX 3HAHWI N HaYYHbIX [OKa3aTe/NbCTB;

o (hopMUpoOBaHME NPeACTaBNeHUA O Ponv (U3MKK AN Pas3BUTUA APYruX
€CTECTBEHHbIX HayK, TEXHUKMN N TEXHOJIOTNA.

[OoCTKeHNe 3TUX Lieneil 06ecneumBaeTCca pelleHneM Creayowmnx 3agay B

npouecce M3y4eHUs Kypca (M3NKN Ha YPOBHE CpeHEro 06LLero o6pasoBaHus:



o npuobpeTeHMe  CUCTEMblI  3HaHMA 06  OBWMX  (PU3NYECKMX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWKY,
MONEKYNAPHYIO  (DU3NKY, 3NEKTPOAMHAMUKY, KBaHTOBYH (OM3MKY W
3/IEMEHTbI aCTPOMU3INKMK;

o (hopMUpOBaHME YMEHWUA MPUMEHATb TeopeTUYecKMe 3HaHWA NS
OOBACHEHUA  (DM3NYECKMX ABMEHUIA B Mpupode W AN NPUHATUA
MPaKTUYECKMX PeLLeHNA B MOBCEAHEBHOMN YXU3HU;

e OCBOEHME CMOCOO0B peLleHns pas3/IMYHbIX 3afad C SBHO 3aaHHOM
(bM3MyecKoil Mofenbto, 3afad, noApasyMeBalOWMX CaMOCTOATENIbHOE
cozfaHne hr3nYecKom Moaenu, aaekBaTHON YCNOBUAM 3adauu;

e MOHMMaHWE (U3NYECKMX OCHOB W MPUHLMMOB [AENACTBUA TEXHUYECKMX
YCTPOMWCTB M TEXHONOMMYECKMX MPOLECCOB, UX BIMSHUA Ha OKPY>KatoLLyHo
Cpeay;

e OBMlaficHMEe METOAAaMM CaMOCTOSITE/IbHOrO MIaHUPOBaHUSA U MNPOBeAeHUS
(bM3MYECKNX IKCMEPUMEHTOB, aHaM3a M MHTeprpeTauumn MHgpopmaumu,
onpefeneHns JOCTOBEPHOCTM MOMYYEHHOIrO pe3y/bTara;

e CO3[aHue YC/oBWiA A8 Pa3BUTUA YMEHUI NPOEKTHO-UCCeA0BaTe/IbCKOW,
TBOPYECKON [AeSATENIbHOCTH.

Ha wn3yyeHne um3nkn (6a30Bbli YPOBEHb) Ha YPOBHE CPeAHEro 06LLero
obpaszoBaHua oTeoanTca 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacos (2 4aca B Heflefto).

Mpeanaraemblit B nporpaMMe Mo (U3MKe nepeyeHb 1abopaTopHbIX W
MNPaKTUYECKMX pPaboT SBMSIETCA PEKOMEHJOBaHHbIM, YuuUTe/lb [enaeT BblI6oOp
npoBeaeHNs nabopaTopHbIX pPaboT M OMbITOB C Y4YETOM WHAMBUAYaNbHbIX
0C0BEHHOCTe 00yYatoLMXCS.



COJEPXXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUSA

®du3nka — Hayka 0 npupoge. HayyHble MEeTOAbl MO3HAHWUS OKPY)KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W TeopuyM B MpoOLEecce MO3HAHUS  NPUPOAbI.
IKCMEPUMEHT B (DU3NKE.

MO,D.EI'II/IpOBaHI/Ie (bI/I3I/ILIeCKI/IX ABNEHUN U npoueccos. Haytlele TMMNOoTe3bl.
dusnyeckne 3aKoHbl U TEopUN. rpaHI/ILLbI NMPUMEHNMOCTH QJI/I3I/I‘—I€CKI/IX 3dKOHOB.
IMpuvHUKMN COOTBETCTBUA.

Ponb 1 MecTo (m3nkn B (hOPMUPOBAHUM COBPEMEHHON Hay4HOWN KapTWUHbI
MUpa, B MPaKTUYECKOW AeATENIbHOCTI NOAEN.

Jlemoncmpayuu

AHanoroBble 1 UM(POBLIE UN3MEPUTENbHbIE MPUGOPbLI, KOMMbHOTEPHbIE
AATYMKN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHun4yeckoe ABKeHWe. OTHOCUTENIbHOCTb MEXaHWUYECKOro ABVKEHUS.
CucTtema oTcuéTta. TpaeKTopus.

MepemelleHMe, CKOPOCTb (CpeaHsis CKOPOCTb, MrHOBEHHas CKOPOCTb) W
YCKOPEHME MaTepuasibHOM TOUKKM, UX MPOEKUUN Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHve nepemeLLeHniA U COXKEHNE CKOPOCTENA.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MNPSMOSMHENHOe ABMXEHME. [padmku
3aBMCMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOPEHUs, NyTU U MNepemMeLleHns
MaTepuasibHON TOUKN OT BPEMEHMN.

CB0b60AHOE NafieHne. Y CKopeHne cBO60AHOMo NageHus.

KpuBONuHeliHOE  ABMXKEHME.  [BMXKEHME  MaTepuanbHOM  TOUKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MO/Y/H0 CKOPOCTbIO. YTN0Bas CKOPOCTb, IMHENHANA
CKopocCTb. [Mepunog 1 yactoTta obpatleHuns. LieHTpocTpemMnTenbHOe YCKOpPEHUe.

TexHU4Yeckmne YCTPOMCTBA U MPaKTUYECKOe MPUMEHEHWE: CrnuaomeTp,
[BV>KEHWE CHapAA0B, LenHble N PeMEHHbIE nepeaayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WAMKOCTPAUMSA KUHEMATUYECKMUX XapaKTepuCTUK
[BVKEeHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHVe Ten B BO3AYXE M B Pa3peXXeHHOM MpoCTPaHCTBe.

HabntogeHve ABMXeHWA Tena, OPOLIEHHOro nof YriomMm K ropu3oHTY W
FOPU30HTA/ILHO.



13mepeHme ycKopeHns cBOOOAHOr0 nageHums.

HanpasneHne CKOPOCTW NpU ABUMXEHUM MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3yyeHne HepaBHOMEPHOIO ABMXXEHUS C Lie/Ibl0 ONpefesieHnss MrHOBEHHOM
CKOPOCTMU.

VccnenoBaHve COOTHOLLEHWUA Mexay MNyTAMKW, MPOMAEHHbIMM TeoM 3a
nocnenoBatefibHble paBHble TMPOMEXYTKA BPeMEHW NpPU  PaBHOYCKOPEHHOM
ABWXEHUW C Ha4Ya/IbHON CKOPOCTbIO, PAaBHOMN HY/IO.

3yyeHne OBVKEHUS LLapUKa B BA3KOMW XXNAKOCTU.

3yyeHwve BWXeHNA Tena, 6POLLEHHONO ropU30HTa/ILHO.

Tema 2. /lunamuxa

MpuHUMN  OTHOCUTenbHOCTU  [anunes. TlepBblid  3aKOH  HblOTOHA.
VHepumabHble CUCTEMbI OTCYUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvmuun cun. BTtopoit 3akoH HbOTOHa
A9 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HboTOHA NS MaTepuaibHbIX TOYEK.

3aKOH BceMMpHOro TAroteHua. Cuna TaxecTn. [lepBasgd KOCMUYeCKas
CKOpPOCTb.

Cwuna ynpyrocTtu. 3akoH 'yka. Bec Tena.

TpeHue. Buabl TpeHa (MOKOA, CKONbXeHUS, KadyeHus). Cuna tpeHms. Cyxoe
TpeHue. Cuna TPeHUsA CKOMBbXKEHUA N cUna TPeHUa nokos. KosghuumeHT TpeHus.
Cwnna conpoTUBEHUS NPY ABUXKEHWUW TeNa B XXMAKOCTU UK rase.

MocTynartenbHOe 1 BpalaTesibHOe ABV)KEHMe abCoMOTHO TBEPLOTO Tena.

MOMEHT CW/Ibl OTHOCUTE/IbHO OCW BpalweHus. [11e4yo cunbl. Ycnosus
paBHOBeCKA TBEPAOrO Tena.

TexHN4Yeckme YCTPOMCTBA M NPaKTUYECKOE MNPUMEHEHME: MOALIMMNHUKMN,
[B/>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepumu.

CpaBHeHMe Macc B3auMOAENCTBYOLLMX TeN.

BTopoit 3akoH HbOTOHA.

i3mepeHue cun.

CnoxxeHwue cun.

3aBUCMMOCTb CW/Ibl YIIPYrOCTU OT fedopmarmn.

HeBecomocTb. Bec Tena npyv yCKOpeHHOM NOAbEME 1 NafeHUN.

CpaBHeH/e CUN TPEHUA NOKOA, KAYEHUA U CKOMbXEHNS.

Ycnosusa paBHOBecua TBEpLOro Tena. Buabl paBHoBecus.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

3yueHune aBmKeHUst 6pycka No HaK/OHHOW MOCKOCTH.



ViccnegoBaHue 3aBUCMMOCTM CUM YMPYTrOCTU, BO3HUKAKOLWNX B NPYXXUHE Y
Pe3HOBOM 06pasLie, 0T UX AethopMaunn.

VccnenoBaHve ycnoBuid  paBHOBECUA TBEPAOrO Tena, MMEHOLEro 0ochb
BpaLleHus.

Tema 3. 3axonnt COXpanenus 6 mexarnuke

MMnynbC maTepuasbHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl M U3MEHEHWE UMMynbca Tena. 3aKOH COXPaHEeHUs WMMNy/bCea.
PeakTMBHOE ABWXXEHME.

PaboTa cunbl. MOLWHOCTb CUSIbI.

KnHeTuuyeckass 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEHUM
KWHETMNYECKOWN 3Hepruu.

[NoTeHunansbHas aHeprus. [MoTeHUnanbHas 3Heprus ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  TloTeHUManbHas  3Heprus  Tena  B6M3N
MOBEPXHOCTU 3EM/IN.

[oTeHUWanbHble M HenoTeHUWaslbHble  CWJIbI. CBA3b  paboThbl
HenoTeHUNaNIbHbIX CUMT C M3MEHEHWEM MEXaHWYEeCKOW 3HEPrunm CUCTEMbI Tesl.
3aKOH COXpaHeHUs MeXaHNYeCKON 3HEepPTUn.

Ynpyrue n Heynpyrme cToIKHOBEHUA.

TexHN4Yeckne YCTPOMCTBA U NPaKTUYECKOE MPUMEHEHWE: BOAOMET, KOMEp,
MPY>XXUHHbBIA NUCTONET, ABMXXEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHusa nMmnysbca.

PeaKTVBHOE AB/XEHNE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KMHETUYECKYHO 1 06paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

3yyeHne abCoMOTHO HEYnpyroro yaapa C MOMOLLbI ABYX OAMHAKOBbIX
HUTAHBbIX MaATHNKOB.

WccnepoBaHve €BS3M paboTbl CU/bl C U3MEHEHNEM MeXaHWYECKOW 3Heprum
TeNa Ha NpUMepe PacTaXKeHUA Pe3HOBOI0 XXryTa.

Pa3znen 3. MouiekyasipHas pU3NKA ¥ TEPMOJIUHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOJSIOXKEHNA MONEKYNAPHO-KUHETUYECKON TEOpUU N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. LOupdysnsd. Xapaktep ABMXKEHUA W
B3aMMO/ENCTBMS YacTuL, BewjecTBa. Mofenu CTPOeHMst ra30B, >XWUAKOCTEW U
TBEPABIX TN N 00BACHEHME CBOWNCTB BELLECTBA HA OCHOBe 3TUX Mogeneit. Macca u
pasmepbl Monekyn. Konnyectso BellecTsa. [locTosHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa 1 eé nsmepeHue. LLkana Temnepatyp
Llenscus.



Mogens ungeanbHoro rasa. OCHOBHOe  ypaBHEHME  MOMeKyspHO-
KWHETMYECKON Teopun unheasibHOro rasa. ABGCOMOTHas TemrepaTypa Kak Mepa
CpeAHen KMHETUYECKOW 3HEeprum TEerniaoBOro [ABWMXKeHWs vacTuy rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHMe MeHaeneeBa—KnanenpoHa.
3akoH [anbToHa. 3onpolecchbl B UaeasibHOM rase ¢ MOCTOSAHHbLIM KOMMYECTBOM
BellecTea. [pagmyeckoe mnpeacTaBfieHMe W30MNPOLLECCOB: M30TEPMA, M30X0pa,
n3obapa.

TexHMYecKe YCTPOWCTBA M MNPaKTUYECKOe MNPUMEHEHWE: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloLne AUCKPETHOE CTPOeHME BellecTBa, (hoTorpadum
MOIEKY T OpraHUYecKnx coevHEHNIA.

OnbITbl N0 AUDDY3NUN XKNAKOCTEN 1 ra3os.

Mozesib 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0OKa3blBaroLme CyLLleCTBOBaHMe MEXXMOSIEKYNAPHOIO0
B3aMMO/ENCTBUS.

Moge b, nINICTpUpYyoLLas NPMpPoaY AaBneHWs ra3a Ha CTEHKM COCY/a.

OnbITbl, WMKOCTPUPYIOLLME YpPaBHEHME COCTOAHWUA WAeasIbHOro rasa,
N30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

OnpefeneHve mMaccbl Bo3fyxa B K/1aCCHON KOMHaTe Ha OCHOBE M3MepeHWI
06bEMa KOMHaTbI, JaB/ieHNs U TeMnepaTypbl BO34yXa B Hell.

VccnenoBaHve 3aBUCUMOCTI MEXAY napameTpamy COCTOSHWUSA Pa3peXxeHHOro
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmogrHammyeckass cucteMa. BHYTPEHHSAS 3Heprus TepMOoAMHaMUYECKOi
CUCTEMbI 1 CNocobbl eé n3meHeHus. KonnyecTso TensioTel U pabota. BHyTpeHH:AS
3Heprns  OAHOATOMHOrO  MaeanbHOro  rasa.  Buabl  Tennonepegauu:
TenIoNpPoBOAHOCTb, KOHBEKLMS, U3NyYeHMe. YenbHasa TENI0EMKOCTb BeLLeCTBa.
KonnyecTso TennoTbl Npun Tennonepegadye.

MoHsaTe 06 aamabaTHOM npouecce. [lepBbli 3aKOH TEPMOANHAMUKMN.
[MpuMeHeHWe MepBOro 3akoHa TePMOAMHAMMKM K m3onpoueccaM. [ pagmyeckas
NHTepnpeTayms paboTbl rasa.

BTopoit 3aKoH TepMognMHaMUKN. HeobpaTMOoCTb NPOLECCOB B NMPUPOLE.

Tennosble  MawwuHbl.  TpMHUMNBI  OEACTBUA  TEMIOBbIX  MaLUVH.
[MpeobpazoBaHNa 3HepPrv B TEMMOBbIX MawmHax. KoapduuMeHT mnosie3Horo
[eNCTBMA TennoBoi MawnHbl. LiMkn KapHo v ero Ko3ag(MuMeHT Moae3Horo
[eiCTBUA. DKOOrnYeckmne NpobieMbl TEMMO3HEPTETUKMN.



TexHuyeckme YCTPOMCTBA W NPaKTUYECKOe MPUMEHEHWE: ABUraTeb
BHYTPEHHEro cropaHusi, 6bITOBON X0N0ANNbHUK, KOHANLMOHEP.

Llemoncmpayuu

i3mMeHeHMe BHYTPEHHE 3Heprum Tena Mpu COBEpLUeHMM PaboTbl: BbIIET
NPo6bKM M3 OYTbINKM NOJ AEACTBMEM CXKATOro BO3AyXa, HarpeBaHue 3adumpa B
NaTyHHOW TPyoKe nyTém TpeHus (BMAEOAEMOHCTPaLMSA).

13mMeHeHWe BHYTpeHHEN 3Heprun (TemnepaTypbl) Tena npu Tensonepeaaqe.

OnbIT nNo agvabaTHOMY pacluMpeHnto Bosgyxa (OMbIT C  BO3A4YLUHbIM
OrHUBOM).

Mogenv napoBor TypouHbI, ABUraTeNst BHYTPEHHEr0 CropaHns, PeakTUBHOIO
ABUraTens.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

3mepeHue yaensHOR TeNN0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

Mapoobpa3oBaHMe N KOHAeHcauus. VicnapeHue n KuneHue. ABGCONKOTHas U
OTHOCWUTENbHAsi BNaKHOCTb BO3[yXa. HacbIWeHHbIA nap. YaenbHas TennioTa
Nnapoobpas3oBaHmMs. 3aBUCMMOCTb TEMMEPATYPbI KUNEHMSA OT AaB/EHNS.

TBépaoe Teno. Kpuctannmnyeckne n amopHble Tena. AHM30TPOMNUSE CBOMCTB
KpucTanioB. XXuakue Kpuctansibl. CoOBpeMeHHble Matepuanbl. [lnaBneHve u
KpucTanmsaums. Y aenbHas Tennota nnasneHums. Cyénumaums.

YpaBHeHWe TenioBoro 6anaHca.

TexHN4Yeckne YCTPONCTBA W MNPAKTUYECKOE MPUMEHEHME: TUTPOMETP WU
MCUXPOMETP, KaJIOPUMETP, TEXHOMNOIMWN MOMYyYEeHNS COBPEMEHHbLIX MaTepuasnos, B
TOM YMC/le HAHOMATEPUasoB, Y HAHOTEXHOMOM NN,

Jlemoncmpayuu

CBOIICTBa HACbILLIEHHbIX NapOB.

KunneHre npy NOHMKEHHOM [aBNeHNN.

Cnocobbl M3MepeHNs BNaXKHOCTMU.

HabntogeHve HarpesaHus U NiaBneHns KPUCTa/IMYeCcKoro BeLLecTBa.

[leMOoHCTpaumsa KpucTainos.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

13mepeHmne 0THOCUTENIbHOW BaXXHOCTW BO3AyXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
AnekTpmzauma Ten. neKTpuyeckud 3apad. [Ba BuAa  3NEKTPUYECKMX
3apafoB. [MPOBOAHUKKM, OW3NEKTPUKA W MONMYNPOBOAHUKA. 3aKOH COXpaHeHWs
3NEKTPUYECKOTO 3apsja.
B3aumogeiicTeme 3apaaoB. 3akoH KyroHa. ToUeYyHbI 3N1eKTPUYECKMiA 3apsaf.
AnekTpuyeckoe nose. HanpmKEHHOCTbL  3neKTpuyeckoro nond. lMpuHUmn



Cynepnos3vuun 3NeKTPUYECKUX Nonfei. JIMHUN HanpsHXXEHHOCTU 3M1EKTPUYECKOrO
nons.

Pa6ota cun  anekTpocTaTMyeckoro  nonsd.  MoTeHuman.  PasHOCTb
noTeHumanoB. [POBOAHMKN W AU3NEKTPUKA B 3/IEKTPOCTATUYECKOM MOSIe.
[nanekTpryeckas NPOHULLAEMOCTb.

ANeKTPOoEMKOCTb. KoHAeHcaTop. DNEKTPOEMKOCTb MIOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKeHHOro KoHAeHcaTopa.

TexHMYecKre YCTPOCTBA M MNPaKTUYeCKOe MPUMEHEHMe: 3/1eKTPOCKON,
3NIEKTPOMETP, 3ANIEKTPOCTaTUYeCKad 3almMta, 3a3eM/IeHne  31eKTponpuobopos,
KOHAEHCcaTop, KONUPOoBasbHbIV annapaT, CTPYWHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOCTBO M NPUHLMN AEACTBUS 3NEKTPOMETPA.

B3anmogeincTeme HasNeKTpU3oBaHHbIX Terl.

SNEKTPNYECKOe Nose 3apsXKeHHbIX TeSl.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM MOSe.

AneKTpocTaTnyeckas allmTa.

[V3NeKTPUKM B 3NEKTPOCTaTUUECKOM MNONE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT  Mowau
MNACTUH, PACCTOAHMS MEXAY HUMU U U3INEKTPUYECKON MPOHNLAEMOCTN.

DHepruvs 3apsHKEHHOr0 KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

V3mepeHne 3NeKTPOEMKOCTU KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

JNEKTPUYECKMIA TOK. YCNOBMS CYLLECTBOBAHUA 3/1EKTPUYECKOr0 TOKa.
NcTouHmKmM Toka. Crna ToKa. MoCTOSIHHbIN TOK.

HanpsbkeHune. 3akoH Oma anst yyacTka Lenu.

JNEeKTpMYeCKoe CONPOTMBAEHME. Y[e/NbHOe COMpPOTUB/IEHNE BeLLEeCTBa.
MocnefoBatesibHOE, NapannenbHoe, CMeLLaHHOe CoeiMHEHME NMPOBOAHNKOB.

PaboTa anekTpuyeckoro Toka. 3akoH [pkoyna-SleHua. MOLLHOCTb
3NEKTPNYECKOTO TOKa.

ANeKTPOABMXKYLLAs CUMa U BHYTPEHHEe CONPOTMBNEHME WCTOYHMKA TOKa.
3akoH Oma A51 NOMHON (3aMKHYTOI) 3NeKTPUYECKON Lienn. KOpoTKOe 3aMblKaHMe.,

JNeKTPOHHast  MPOBOAMMOCTb  TBEPALIX  METa/ioB.  3aBMCUMOCTb
CONPOTMB/IEHNS METANIOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

ANEKTPUYECKIMiA TOK B BaKyyMme. CBOWCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHukn.  CoGCTBEHHass U MNPUMeCHas  NPOBOAMMOCTb
nonynpoBogHNKoB. CBOMCTBa p—n-nepexoaa. MonynpoBoAHNKOBbIE NPMGOPLI.

JNeKTPMYECKMin TOK B  pacTBOpax W  pacnnaBax  3/MeKTPOINTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponms.



AneKTpnyecknn TOK B rasax. CaMOCTOATE/NbHbIA M HECAaMOCTOSTE/IbHbIN
paspaa. MonHus. Inasma.

TexHU4Yeckne YCTPONCTBA W MNPAKTUYECKOE MPUMEHEHWE: amrepmeTp,
BO/IbTMETP, PeocTaT, WCTOYHWKM TOKa, 3MEKTPOHarpesarte/ibHble npuoopsl,
3/1EKTPOOCBETUTENbHbIE NPUOOPLI, TEPMOMETP CONPOTUBIEHMS, BaKyyMHbIV 4UOA,
TEePMUCTOPbI 1 (DOTOPE3NCTOPLI, NOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Llemoncmpayuu

13mepeHwue cusibl TOKa 1 HamnpsXXeHus.

3aBNCMMOCTb COMPOTMB/IEHUSA UWINHLPUYECKUX MPOBOAHMKOB OT [A/NHBI,
NAoLWaan nonepeyHoro CeYeHnsa n Mmarepumana.

CMellaHHOe coeanHeHMe NMPOBOAHMKOB.

MpsAmMoe M3MepeHWe 3NeKTPOABWKYLLEA cuibl. KopoTkoe 3aMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb CONPOTUB/IEHNA METASI/IOB OT TeMMepaTypbl.

[MpOBOAMMOCTb 3/IEKTPO/IUTOB.

IcKpoBOiA paspag 1 NPpoBOAMMOCTb BO3AyXa.

O/ZHOCTOPOHHSAA NPOBOAMMOCTb Anoaa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3UCTOPOB.

3mepeHue 3neKTPOABMXKYLLEN CU/IbI UCTOYHMKA TOKA M €ro BHYTPEHHEro
CONPOTUBIEHNS.

HabntoaeHve anekTponmaa.

MexknpeaMeTHbIe CBA3U

M3yyeHne Kypca (pm3nKm 6a30B0ro yposHs B 10 Knacce OCyLLECTBNAETCA C
YUYETOM cofepyKaTeNbHbIX MEeXMNPeAMETHbIX CBA3e C Kypcamm MatemMaTuKw,
6MoNI0rNN, XNMKK, Teorpatumn 1 TeEXHOOTUN.

Mesicnpeomemnvie nonsimusi, CBA3aHHbIE C U3YYeHWEM METOLOB HAy4YHOro
MO3HaHMS: SBMEHWME, Hay4yHbIA (hakT, runoTesa, (U3MYecKas BeNMUMHa, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOAENIMPOBaHNE, MOESb, N3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, /NNHEMHas  (DYHKLWUS,
napabona, runepbona, Ux rpauKn N CBOMCTBA, TPUrOHOMETPUYECKME (DYHKLNN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOE TOX/AECTBO,
BEKTOPbI 1 VX MPOEKLMN HA OCM KOOPAMHAT, C/IOXKEHNE BEKTOPOB.

Buonocusi: MeXaHNYeCKoe ABVKEHWE B XXMBOIN npupoge, Avgdysns, ocMoc,
Tens000MeH XMBbIX OpPraHn3MoB (BUAbl Tensonepeiayn, TenJo0Boe paBHOBECKE),
3NEKTPUYECKUNE ABMIEHWNA B XKMBOW NPUPOLE.

Xumust: BUCKPETHOE CTPOEHME BELLECTBa, CTPOEHVE aTOMOB U MOJIEKY/T, MOJIb
BeLLleCTBa, MONApPHas Macca, TensioBble CBOWCTBA TBEPAbIX TeN, >XWUAKOCTEW W



rasoB, 3MEKTPUUYECKNE CBOMCTBA METAN/IOB, 3MIEKTPONMUTUYECKAs AuccoLmalms,
ra/lbBaHUKa.

Teozpaghus: BNRXKHOCTb BO3AyXa, BETPbI, 6apOMETP, TEPMOMETP.

Texnonozus: NPeobpPa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MEXaHWU3MOB,
YUYET TPEeHMs B TeXHWKe, MOAWMWMHWUKK, WCMO/Mb30BaHME 3aKOHa COXpaHeHMSs
MMMyMbCa B TEXHUKe (pakeTa, BOAOMET W ApYrue), ABUraTeslb BHYTPEHHErO
cropaHusi, NapoBast TypPOMHa, OGbITOBOW XONOAWUNbHUK, KOHAULMOHEP, TEXHOMOT N
MoNyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UWC/le HaHOMaTepuanoB, WU
HaHOTEXHO/OM MK, 3NEKTPOCTaTUYeCKas 3aliMTa, 3a3eM/IeHWe 3NeKTPOMNpPrOOpPOB.,
KCepoKc, CTPYMHbIA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble np1oopbl,
3NEKTPOOCBETUTE/IbHbIE MPUBOPbI, FaNbBaHIKA.

11 KIJACC

Pa3znen 4. DiekTpoauHaAMHMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUS

MocTosHHbIE ~ MarHuTbl.  B3aMMogeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHutHoe nosie. BeKTop MarHWTHOW MHAYKUMKW. TlpuHUMn  cynepnosnumm
MarHUTHbIX Mofieln. JIMHUMN MarHUTHON WHAYKUMW. KapTuHa NMHWIA MarHUTHOWA
NHAYKLUUN NONSA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rose MPOBOAHMKA C TOKOM. KapTuUHa /NUHWIA WHAOYKUMK
MarHUTHOro nons AJIMHHOro MpsMOro MNpPOBOAHWKA WU 3aMKHYTOr0 KOJ/bLEBOro
MPOBOAHMKA, KaTyLLKK ¢ TOKOM. OnbIT pcTesa. B3avmogencTemne npoBOAHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAy/nb 1 Hanpas/eHue,

Cuna JlopeHua, eé Mofynb 1 HanpasneHue. ABMKeHNe 3apsXKeHHON YacTuLLbI
B O4HOPOLHOM MarHUTHOM nose. PaboTta cunbl JTopeHua.

fBneHVe 3MeKTPOMarHUTHON WMHAYKUMK. T1OTOK BeKTOpa MarHUTHOMW
NHAYKUMW.  INeKTPOABMXKYLLAsS Ccuna MHOYKUMKW. 3aKOH 3/1eKTpoMarHUTHOW
NHAYKUNN dapajges.

BuxpeBoe 3neKTpuyeckoe none. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABMKYLLEMCA NOCTynaTe/bHO B 04HOPOAHOM MarHUTHOM MoJe.

MpaBuno JleHua.

VHOYKTUBHOCTL.  SBNeHWe  CaMOMHAYKUWW.  ONEeKTPOABMXKYLLad  cuia
CaMOVHAYKLNN.

JHEeprna MarHUTHOr o Mo KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe rnone.

TexHMYecKe YCTPOMCTBA M NPaKTUYECKOe MPUMMEHEHWE: MOCTOSAHHbIE
MarHuTbl, 3NEKTPOMarHUTbI, 3MeKTPOABUraTe/lb, YCKOPUTENN 3/1EMEHTapPHbIX
4yacTuL, MHAYKLUMOHHAS neyb.



Jlemoncmpayuu

OnbIT 9pcTesa.

OTK/IOHEHWNEe 3/IEKTPOHHOIO MyyKa MarHUTHbIM MOJEM.

JINHUM NHAYKUNX MarHATHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[eincTene cunbl JTopeHLa Ha NOHbI 3N1EKTPONNTA.

FBNeHWe 3NeKTPOMarHUTHON NHAYKLMK.

MpaBuno JleHua.

3aBNCMMOCTb 3MEKTPOABMXKYLLENA CUbl UHAYKUUN OT CKOPOCTU M3MEHEHUS
MarHMTHOro rnoToKa.

#BfeHe caMOMHAYKLUMW.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

3y4yeHe MarHMTHOr0 Mo/ KaTyLKN C TOKOM.

ccnenoBaHme OEACTBUA MOCTOSHHOMO MarHUTa Ha paMKy C TOKOM.

ccnenoBaHme SiIBNEHNSA 3NEKTPOMArHUTHOM MHAYKLNN.

Pa3pen 5. Kosre0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u dJIeKmpomazHumHasle Kosiebanusn

KonebatenoHas  cuctema. CBOOOAHbIE — MEXaHW4YECKMe  KonebaHwus.
FapMoHMYecKne KonebaHus. MNepuod, 4YacToTa, amnanTyda n ¢asa KonedaHwia.
MPY>XXUHHBIA MasTHUK. MaTeMaTUY4eCcKMin MassTHUK. YpaBHEHUE FapMOHNYECKMX
KonebaHwii. MNpeBpaLleHne 3Heprm Npu rapMoHNYeCKNX KonebaHmsx.

Kone6aTenbHblil KOHTYp. CBOGOAHbLIE 3/MIEKTPOMArHWUTHbIE KOMebaHUs B
naeanbHOM KonebaTe/lbHOM KOHTYpe. AHa/iorna Mexay MexaHuyecKumun wu
3NIEKTPOMArHUTHbIMN  KoflebaHuaMu, dopmyna ToMCOHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KonebaTe/lbHOM KOHTYpe.

MpeacTaeneHne 0 3aTyxarowmx KonebaHnax. BbIHYyX/AeHHble MexaHU4ecKue
KoniebaHus. Pe3oHaHC. BbIHY>XeHHbIE 3IEKTPOMarHUTHbIE KOie6aHNs.

MepemMeHHbIM  TOK. CWHYCOMAaNbHbIA MEpPeMeHHbIA  TOK.  MOLWHOCTb
MepPeMeHHOro ToKa. AMMNIUTYAHOE W [AeWCTBYHOLLEE 3HAYeHWe CW/bl TOKa U
HanpsxXeHus.

TpaHcgopmatop. Mpon3BoacTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3Heprun. SKOJIOTMYEeCKNe PUCKM NpU NPOM3BOACTBE 3/1EKTPO3Heprun. KynbTypa
MCNONb30BaHNA 3NEKTPO3IHEPT UM B MOBCEAHEBHOW XXMN3HM.

TexHN4Yeckne YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHME: 3MEeKTPUYECKIN
3BOHOK, reHepaTop rnepemMeHHOro Toka, IMHUK 3NeKTponepeaay.

Jlemoncmpayuu

VccnepoBaHve napaMeTpoB KosiebaTeNlbHOM CcUCTeMbl  (MPY>KUHHBIA 1K
mMaTeMaTUYeCKNin MaATHUK).



HabntogeHve 3aTyxaroLmx KonebaHui.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntozeHune pe3oHaHca.

CB060/HbIE 3/1IEKTPOMArHUTHbIE KONebaHus.

OcuwnnniorpaMmmbl (3aBUCUMOCTU CUJIbl TOKA U HANPSXKEHUS OT BPeMeHu) 414
3/1EKTPOMArHMTHbIX Koie6aHui.

Pe3oHaHC npy nocnefoBaTe/lbHOM  COEAVMHEHUM Pe3NCTopa, KaTyLuKu
WHAYKTUBHOCTM U KOHAEHcaTopa.

Mogesb NMHUKM 3/1eKTponepesadn.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

VccnenoBaHve 3aBUCMMOCTU Nepuoga ManblX KosiebaHuin rpysa Ha HUTKU OT
AJIMHBI HUTK U Maccbl rpy3a.

WccnenoBaHve nepeMeHHOro Toka B Lenu M3 NOCNefoBaTe/bHO
COeAMHEHHbIX KOHAeHCcaTopa, KaTyLLUKWU U pe3ncTopa.

Tema 2. Mexanuueckue u IICKMPOMACHUNHbBIE 60JIHbL

MexaHn4eckre BOJMHbI, YCNOBUA pacnpocTpaHeHus. [Mepuod. CKOpOCTb
pacnpocTpaHeHnss W AJvHa BOMHbI. [lonepeyHble W MPOAO/bHLIE  BOJHbI,
NHTepdepeHUmMs 1 anppakums MeXaHUYeCKMX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

ANeKTPOMarHUTHbIE BOJSHbI. YCMIOBUA U3/yYeHUs 3NIEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaums BeKTopoB E, B, V B anekTpomarH1THOM BosHe. CBOMCTBA
3/IEKTPOMArHMTHBIX BOJIH: OTPaXKEHWe, MpesioMIeHne, nonspusaums, audpakums,
nHTepdepeHUma. CKOPOCTb 3/IEKTPOMArHUTHBLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MpUMEHEHWe 3/1eKTPOMarHUTHbIX BOJH B
TEXHWKe 1 ObITY.

MpUHUMMNBI PagnoCcBA3N U TeneBuaeHWs. Pagnonokauyms.

SNeKTPOMarHUTHOe 3arps3HeHVEe OKpYXXatoLLeli cpebl.

TexHMYecKne YCTPOMCTBA W MNPaKTUYEeCKoe MpPUMEHEHME: My3blKaslbHble
WHCTPYMEHTbI, YNbTPa3ByKoBas AMAarHOCTUKa B TEXHUKE W MeAuuuMHe, pajap,
pagnonpuémMHmK, TeneBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3zoBaHuMe 1 pacrnpocTpaHeHue NornepeyHbIX U NPOLO/bHbLIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumn 1 Andpakumm MexaHM4YecKmx BOJH.

3BYKOBOW pe30HaHC.

HabnofeHne CBA3M FPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmvTygon W
4acTOTON KonebaHWiA.



WccnepoBaHve ~ CBOWMCTB  3M1EKTPOMArHUTHLIX — BOMH:  OTPaXeHue,
npenomeHne, NoNspUsaLna, aucpakumns, MHTepdepeHums.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [psAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOPOAHOI cpefe. Jlyy cBeTa. TOYEUHbIN NCTOYHUK CBeTA.

OTpaxeHune cBeTa. 3aKOHbI OTPaXKeHWA cBeTa. [MocTpoeHNe N306paXkKeHNA B
M1I0CKOM 3epKase.

MpenomneHue ceeTa. 3aKOHbI NPeoMIeHNs ceeTa. AGCONKOTHbLIN NoKa3aTe/lb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbliA Yyron MnosHOro
BHYTPEHHET0 OTPaXXeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTaB 6en1oro ceeTa. LigeT.

Cobupatowme ©  paccevBatolime fiMH3bl.  TOHKas /iMH3a.  POKyCHOe
paccTtosiHMe WM OMTUYEecKas Cuma TOHKOW /MH3bI. [1OCTpoeHne M300paXKeHWin B
cobuparomx 1 paccemBaromx nnH3ax. Popmyna TOHKOW NNH3bI. YBeNNYeHue,
[1aBaeMOe JINH30M.

Mpesenbl NPUMEHUMOCTM reOMeTPUYECKOM OMTUKMN.

BonHoBas ontuka. VIHTepgepeHUmMsa cBeTa. KoOrepeHTHble WCTOUHUKM.
Ycnosus HabnogeHUs MakCUMYyMOB UM MUHUMYMOB B UHTep(epeHLUMOHHOM
KapTUHEe OT ABYX CMH(a3HbIX KOTEePEHTHbIX MCTOUYHMKOB.

Ongpakuma ceeta. OudpakunoHHas pelwétka. YcCnosue HabmogeHus
rMaBHbIX  MakCMMyMOB MNpW  NafeHWM MOHOXPOMATMYECKOro CBeTa Ha
ANGPaKUNOHHYIO PELLETKY.

lNonapunsauunsa ceeTa.

TexHMYecKre YCTPOMCTBA M MpPaKTUYeCKoe MPUMEHEHMe: OYKMK, Nyna,
(hoToannapar, MNPOEKUMOHHbIA arnmnapar, MWKPOCKOMN, TeNecKon, BOJIOKOHHAS
ONTMKa, ANPPaKLNOHHas PeLLETKa, NoNAPonL.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpaHeHWe, OTPaXeHMe W MNpeioMIeHne CBeTa.
OnTunyeckne npnbopbI.

[MonHoe BHYTpeHHee oTpaXkeHne. Mofenb CBeToBOAaA.

VccnenoBaHme CBOIMCTB M306paXXeHWI B IMH3AX.

Mogzenn MMKpocKona, Tesieckona.

HabnofeHvne nHTepdepeHumn ceeTa.

HabntogeHve gndpakumm ceeta.

HabntogeHve gncnepcun ceeta.

Mony4yeHWe crnekTpa ¢ NOMOLLLHO NPU3MBI.

[Mony4yeHne criekTpa ¢ MOMOLLBH AN(IPAKLMOHHON PELLETKM.

HabnogeHve nonspusanmm ceeta.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi



3mepeHmne nokasatens NpenomieHns CTeKna.
VccnenoBaHve CBOMCTB M306paXXeHWIN B IMH3aX.
HabntogeHue gucnepcuuy ceeta.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH
[paHuUbl  MPYMEHMMOCTM  KNAacCUMYeckoM  MexaHuku.  [locTynartol
CreunanbHOn Teopun OTHOCUTENBHOCTWU: WMHBAapWaHTHOCTb MOAYNA CKOPOCTU
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCMTENBHOCTb OIHOBPEMEHHOCTW. 3aMej/IeHNE BPEMEHN U COKpaLLeHWe
ANHBI.
SHeprusa v UMNy/bC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCChl C 3Heprmeli 1 UMMNYNbCOM PENSATUBMUCTCKOW YacTULbl. DHEPrus
MOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®0oTOHbI. PopmMyna MNnaHKa cBA3M 3Heprnm HOTOHA C €ro YaCTOTON. DHEPrus
N UMMYbC (POTOHA.

OTKpbITE N nccnegoBaHme otoadgekTta. OnbIThl A. I'. CToneToBa. 3aKoHbI
(hoTo3a(hhekTa. YpaBHEHNE IiHLWITeHA ANa hoToaddekTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHune ceeta. OnbIThl 1. H. /lebeaeBa.

XnMnyeckoe AencTBue CBeTa.

TexHU4Yeckme YCTPONCTBA W MNPAKTUYECKOe MPUMEHEHME: (POTO3NEMEHT,
(hoToaaTumK, ConHevHas 6atapes, CBETOANOL.

Jlemoncmpayuu

o103 heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHve 3aKOHOB BHELLIHEro POTO3(eKTa.

CseToaumog.

CosiHeyHas baTapes.

Tema 2. Cmpoenue amoma

Mogens atoma TomcoHa. OnbITel Pesepdopga No paccesHWUo o -4acTul,
MnaHeTapHad Mogenb atoma. [lloctynatbl bopa. W3nydeHune v nornoweHue
(boTOHOB MpW nepexofe aToMa C OAHOrO YPOBHS 3HEPruyM Ha Apyroin. Bugpl
CneKTpoB. CMEeKTP YPOBHEN 3HepPrum atoma BOA0OPOAA.

BonHoBble cBoKcTBa YacTuy,. BonHbl ge bpoiins. KopnycKynsapHO-BO/HOBOW
Ayanusm.

CnoHTaHHOE Y BbIHYXXAEHHOE 13/TyYeHue.

TexHU4Yeckne YCTPOMUCTBA M MPaKTUYECKOE MPUMEHEHME: CMeKTPasibHbIA
aHa/IM3 (CNeKTPOCKoN), nasep, KBaHTOBbI KOMIMbIOTE.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHve 4/IMHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NYYeHWS.

Nas3ep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HabnofeHne nuHeinyaToro cnekTpa.

Tema 3. Amomnoe a0po

SKCNepUMeHThl, [0Ka3blBaloWMe C/OXKHOCTbL CTpoeHusa sppa. OTKpbITUe
pagnoaktMBHocTh.  OnbiTbl  Pesepdopga nNo  ONpeaeneHvo  cocrasa
pafnoakTUBHOrO u3nydeHusi. CaoicTBa anba-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTMBHOCTM Ha XKMBble OPraHn3Mbl.

OTKpbITME MPOTOHA M HeMTpoHa. HyknoHHas mopens sapa [einseHbGepra—
VBaHeHKoO. 3apag aapa. MaccoBoe ymcno aapa. 30Tonsl.

Anba-pacnag. ONeKTPOHHbIA W  MNO3UTPOHHLIM  6eTa-pacnag. [Mamma-
n3nydeHve. 3aKOH PafM0aKTUBHOIO pacnaja.

JHeprus cBA3n HYKNOHOB B aape. AgepHble cubl. JeeKT Macchl agpa.

HAfepHble peakunn. LeneHvne N cUHTe3 aaep.

AnepHbli peakTop. TepMOosepHbIA cuHTe3. [pobnembl U NepcnekTUBbI
AAEePHOM 3HEPreTUKN. IKOOTMYECKME acneKTbl A4EPHON 3HEPTreTUKN.

AnemeHTapHble YacTuLbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA 1 PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

dyHAaMeHTa/lbHble B3aMMOAENCTBUSA. EANHCTBO (13NYECKOn KapTUHBI MUpa.

TexHMYecKre YCTPOMCTBA M MPaKTUYeCKoe NPUMEHEHNe: J03MMETP, Kamepa
BunbCcoHa, aepHbIii peakTop, aTOMHas 6om6a.

Jlemoncmpayuu

CYETUMK MOHN3MPYIOLLNX YACTULL.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi

VccnepnosaHve TpekoB YacTuL, (Mo rotoBbIM hoTorpadusam).

Pa3znen 8. JieMeHTBI aCTPOHOMHUY U aCTPOPU3NKH

JTanbl pasBuUTUA acTpoHOMUN. NMpUKNagHoe U MUPOBO33PEHYECKOE 3HAYEHME
aCTPOHOMUM.

Bug 3Bé&3gHoro Heba. Co3Be3aus, Apkue 3BE34bl, MaHeTbl, UX BULMMOE
[IBUXKEHME.

ConHeyvHasa cuctema.

ConHue. ConHeyHaa aKTUBHOCTb. WICTOYHMK 3Heprum CosnHUa W 3BE3fa,.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKKW. [uarpamma «CneKTpasibHblA Krnacc —
CBETUMOCTb». 3BE3Abl rNaBHOW MNOCNef0BaTeNlbHOCTU. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ns 3BE&3[ rNaBHOM MOCNe0BaTe/IbHOCTU. BHYTpeHHee CTpoeHMme



3BE34. CoBpeMeHHble NPEeACTaBIEHMA O MPOUCXOXAeHUN 1 3Bonoumm ConHua n
3BE3[. JTanbl XXU3HN 3BE3[.

MneyHblin TyTb — Hawa [anaktuka. MonoxxeHne n AgsmxeHne ConHua B
["anakTuke. TuUnbl ranakTuK. Pagnoranaktmkm U Keasapbl. YEpHbIe AbIpbl B A4pax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/a. PasberaHue ranakTuk.
Teopwus bonbLloro B3pbiBa. PENNMKTOBOE U3/TyUYEHME.

MaclutabHast CTpyKTypa BceneHHon. MeTtaranaktuka.

HepelwéHHble npobnembl aCTPOHOMUM,

Yuenuueckue nabnooenus

HabnogeHns HeBOOPYXXEHHbIM T/1a30M C MCMO/Mb30BaHWEM KOMIMbIOTEPHbIX
MPUIOXKEHNIA A8 onpefeneHns NonoXeHUs HeBeCHbIX 00BEKTOB HA KOHKPETHYHO
[aTy: OCHOBHble co3Be3ana CeBepHOro nonyLlapmsa n Spkue 3sésfbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

O0o01maromniee NOBTOPEHUE

Ponb  (pM3MKM ¥  acCTPOHOMWUM B  3IKOHOMWYECKOW, TEXHOMOrMYECKOM,
COLMa/IbHOM 1 3TUYECKOM cthepax AeaTeNbHOCTU YeNoBeKa, Poib U MeCTO PU3NKK
N aCTPOHOMMM B COBPEMEHHOI HAYUYHOI KapTUHE MUPa, POb (PU3NYECKOW TEOPUN
B (hopMMpOBaHWM NpPeACTaB/ieHNA O (PU3NYECKON KapTuHE MUpa, MEeCTO
(PM3MYECKON KapTMHLI MUpa B 06LLEM pPAdY COBPEMEHHbLIX eCTECTBEHHO-HAayUHbIX
NpeLcTaB/IEHNIA O MPUPOLE.

MexknpeaMeTHbIe CBA3U

N3yyeHne Kypca (m3nKmn 6a30BOro ypoBHA B 11 Kracce OCYLLECTBNSETCH C
YUYETOM CcOfepyKaTe/lbHbIX MEXNPeAMETHbIX CBSI3eM C Kypcamu MaTemaTuku,
6ronornu, XMMmm, reorpaumn 1 TeXHON0rmu.

Meocnpeomemnvie nowsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB HayuyHOro
MO3HaHMS: SBMIEHWME, HayuyHbIA (hakT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabMOAEHWE, IKCNEPVMEHT, MOLENIMPOBaHNE, MOESb, NU3MEPEHNE.

Mamemamuxa: pPeWEHNe CUCTEMbl YPaBHEHWA, TPUTOHOMETPUYECKME
(PYHKUUKN: CUHYC, KOCMHYC, TAHTeHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKoe
TOX[ECTBO, BEKTOPbl M UX MPOEKUMA HA OCU KOOPAMHAT, C/I0XKEeHWe BEKTOPOB,
MPOU3BOAHbIE 3MEMEHTaPHbIX (YHKUWA, NPU3HaKW MOJ0OUS TPeyrosibH1KOB,
onpeneneHne naowaan NI1oCcKnxX uryp n oobéma Ter.

Buonoeus: 3NeKTpUYeckme SBNEHUS B >KMBOW nNpupofe, KonebaTeflbHble
ABWKEHUS B XXMBOWN NPUPOAE, ONTUYECKME SABMEHMS B XXMBOW Npupoe, AencTBue
pajmnaLmm Ha XXnBble OpraHu3mbl.

Xumus: CTPOEHNE aTOMOB U MOMIEKYN, KPUCTaI/INYecKaa CTPYKTypa TBEPALIX
Te/l, MexaHW3Mbl 00pa30BaHUs KPUCTA//IMYECKON PELLETKN, CMEeKTPasibHbIN
aHanus.



leoepagpusi:  MarHUTHble MOMKOCA 3eMAN, 31U  MarHUTHbIX  PYA,
(DOTOCHEMKA 3eMHOI NMOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonoeus: NUHUW  3NIEKTponepeday, reHepaTtop MepemMeHHOro TOKa,
3NeKTPOABUraTeNlb, UHAYKUMOHHAA Meyb, pajap, PaguonpuémHuK, Tenesun3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbIA arnnapart, BOMIOKOHHAas OMNTUKa,
CO/HeYHas batapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIETI'O OBPA3OBAHMUA

OcBoeHue y4yebHOro npeameta «@du3nKa» Ha YpPOBHe CpefHero oo6Liero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06ECNEUNTb AOCTMIKEHME CNefyHoLMX
NINYHOCTHbIX, MeTanpeaMeTHbIX U NPeAMETHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaTos.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHNS Y4ebHOro npeameta «PuU3nNKa» A0MKHbI
OTpaXaTb TOTOBHOCTb WM CMOCOOGHOCTb 0Oy4YalOWMXCS PYKOBOACTBOBATHLCA
COPMMPOBAHHOW BHYTPEHHEN MO3NLMEA NNYHOCTK, CUCTEMOW LIEHHOCTHbIX
OpVEeHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI,  COOTBETCTBYHOLLMX
TPaAMLUMOHHBIM LIEHHOCTSM POCCMICKOro 06LecTBa, pacLUMPEeHnE YXMU3HEHHOMO
OMbITa U ONbITa AEATENBHOCT B MPOLECCE peann3aln OCHOBHbIX HarpaB/eHUi
BOCNUTATENbHON AesATeNbHOCTI, B TOM YMC/IE B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAaHCKON MO3ULIMM 00yYatoLLErocst Kak aKTUBHOIO 1
OTBETCTBEHHOIO Y/1EHa POCCMIACKOr0 OOLLIECTBA;

NPUHATME  TPAAMUMOHHBLIX  OOLLEYENIOBEYECKMX  TYMAaHUCTUYECKUX U
AEMOKPaTUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYI [AeSTeNIbHOCTb B MHTepecax rpaxaaHCKoro
o6LLlecTBa, y4acTBOBaTb B CaMOypaB/ieHN B 06pa3oBaTe/IbHON OpraHu3aLmm;

YMEHME B3aMMO/ENCTBOBATb C COLMAaIbHbIMW MHCTUTYTaMWN B COOTBETCTBUM C
NX PYHKUMSMU N HA3HAYEHWEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

chopmMMpPOBaHHOCTb POCCUIACKON rpaXX4aHCKoA NLEHTUYHOCTY,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLLUEHWE K TOCYAApCTBEHHLIM CUMBOMAM, [AOCTUMXEHUAM
POCCUCKMX YUYEHBIX B 06/1aCTN (PU3NKM N TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOrO NOBEAEHUS;

CMOCOBGHOCTb OLEHMBATb CUTYaLMKO WM NPUHMMATb OCO3HaHHbIE PeLLEeHNs,
OPUEHTMPYACb Ha MOPaslbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4YuMC/e B
AeATeNbHOCTA YYEHOTO;

0CO3HaHWe NIMYHOr0 BK/Maja B MOCTPOEHUE YCTOMUMBOro ByayLlero;

4) 3¢TeTHYECKOT0 BOCITUTAHMS

3CTETUYECKOE OTHOLLIEHNE K MUPY, BK/IKOYas 3CTETUKY Hay4YHOro TBOPYECTBA,
MpUCyLLEro n3nYecKoin Hayke;



5) TpyaoBOro BocnuTaAHHA:

NHTEPeC K pasMyHbIM cepam npogecCOHaIbHOW AeATeNlbHOCTU, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHWKON, YMeHMe CoBepLUaTh 0CO3HAHHbIN BbI6OP
Oyayuiein npoeccun 1 peann3oBbiBaTb COGCTBEHHbIE XXU3HEHHbIE MaHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMio M caMo0bpa3oBaHuo B 06/1acTu
(hM3MKM Ha MPOTSHKEHNUN BCEW XKNU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHHS

CPOPMMPOBAHHOCTL  3KOIOMMYECKOW Ky/bTYpbl, OCO3HaHWe [106a/bHOro
XapaKkTtepa 3K0M0rmM4yeckmx npoobsem;

MNNaHMpPOBaHME W OCYLLIECTB/IEHME AENCTBUI B OKPYXKatoLLeil cpefle Ha OCHOBE
3HaHWA Lieneit YCTOMYMBOro Pa3BUTUSA YeNIOBEYECTBa;

paclumpeHne onbiTa [eATe/IbHOCTM 3KOJIOTMYECKON Harpas/ieHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI M0 (DU3MKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

ChOpMMPOBAHHOCTb MUPOBO33PEHMUS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA (PU3NYECKOW HAYKN;

OCO3HaHMEe LEHHOCTX Hay4yHOWN [eATe/IbHOCTW, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNATb  MPOEKTHYHD U WUCC/eA0BaTeIbCKYHO
[eATeNIbHOCTb MHAMBUAYA/IbHO 1 B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble jornueckune aeiicTBU:
CaMOCTOSITE/IbHO  (pOpMyNMpoBaTb M aKTyannsmpoBaTb  Npobnemy,
paccMaTpuBaTh e€ BCECTOPOHHE;
onpenendaTtb uUenn AeATesibHOCTWU, 3afaBaTb MapaMETpbl U KPUTEPUN KX
JOCTUXKEHWNA;
BbIABMIATL  3aKOHOMEPHOCTM W MPOTUBOPEHYMA B  pacCMaTpurBaeMbIX
(*JI/IBVI‘-IQCKI/IX ABJTIEHUAX;
paspabaTbiBaTb NMaH peLleHns NPo6/eMbl C YYETOM aHanM3a MMEHLLMXCA
MaTepPnasibHbIX N HEMATEPUA/IbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B AEATENBHOCTb, OLLEHNBATb COOTBETCTBUE PE3Y/IbTATOB
Lenam, oueHmBaTb PUCKA I'IOC]'IG,EI.CTBI/IM [EATENBHOCTH,
KOOPAUHMPOBaTb U BbIMOMHATL  paboTy B YCNOBUSAX  peasibHOro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pasBMBaTb KpeaTMBHOE MbILLSIEHNE NMPY PELLEHNN XXU3HEHHbIX NPO6IEM.
Ba3oBble uccienoBarejabcKkue 1eMCTBUA.
BflafeTb Hay4yHOW TEPMUHOJIOTUEN, K/IHOUYEBbIMM MOHATMSAMM U METOAaMM
(hn3MYeCKoin HayKu;



BMafeTb HaBblkaMy Y4eOHO-UCCeA0BaTe/IbCKOM N NPOEKTHON AeATENIbHOCTU
B 06/1aCTV (PU3NKM, CNOCOBHOCTLKD U FTOTOBHOCTHHO K CaMOCTOATE/IbHOMY MOUCKY
MeTOZOB pelleHns 3afay (PU3NYecKoro COAepXKaHWUs, MPUMEHEHWNIO Pa3/INYHbIX
MeTO/I0B MO3HaHWS;

BNafeTb BuAaMn AeATeNIbHOCTM MO MOMYYEHUO HOBOIO 3HaHWA, €ro
NHTeprpeTaynn, npeobpasoBaHUIO U MPUMEHEHUIO B Pa3/IMYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e Npy Co34aHMN y4ebHbIX MPOEKTOB B 06/1aCTH (hIN3NKMK;

BbISBNISATb  MPUYMHHO-CNIEACTBEHHbIE CBA3WM W aKTyaln3upoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé pelleHusi, Haxo4uTb apryMeHTbl AN [oKa3aTe/lbCTBa
CBOMX YTBEPXKAEHWUIA, 3aaBaTb NapaMeTPbl U KPUTEPUW PELLEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOAe pPelleHus 3ajayn  pesynbTarhl,
KPUTUYECKM OLEHMBATb X [LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHME B HOBbIX
YCNOBUSAX;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afayn B 06pa30BaTe/IbHOW
AeATeNbHOCTN, B TOM YMC/e NPY U3YYeHUN (DU3NKN;

[aBaTb OLEHKY HOBbIM CUTyaLMAM, OLEHMBATb MPUOOPETEHHDIN OMbIT;

YMeTb TMEPeHOCUTb 3HaHMs No (M3nKe B MPaKTUYECKYD 06/1acTb
XN3HeJesATeIbHOCTH;

YMEeTb UHTErPMPOBaTh 3HaHWS U3 pPasHbIX NPEAMETHbIX 06/1aCTel;

BblABUraTb HOBbIE MAEW, NpenaraTb OpUruHasbHble NOAXOAbI U PeLLeHNs;

CTaBUTb NPo6eMbI U 3aga4m, LOMYCKatoLMe a/ibTepHATUBHbIE PeLLeHNs.
Pabora c nndopmanmueii:

BNafeTb HaBblKaMK MOMYYEHUS MHGOPMaLUMM PU3NYECKOTO COAepXKaHUs U3
MCTOYHUKOB pPasHbIX TWMOB, CaMOCTOSITE/IbHO OCYLUECTBASATb MOWCK, aHa/u3,
cucTeMaTM3aumMilo M MHTeprpeTaunio MHGopMaumuM pasninyHbiX BULOB U (hopM
NpeLcTaB/eHNs;

OLEHMBaTb A0CTOBEPHOCTb MHOPMALNN;

MCMOoMb30BaTb  CPeACcTBa  MH(OPMAUMOHHBIX M KOMMYHUKaUMOHHBIX
TEXHO/IOMNIA B PEeLLEHNN KOTHUTUBHBIX, KOMMYHWUKATUBHbLIX WU OpraHn3aLmoHHbIX
3afa4 C Ccob6nofeHNeM TPeGoBaHWA 3ProOHOMMKK, TEXHUKM 6e30MacHOCTH,
FUrVEHbl,  PECYPCOCOEPEXXEHNS, NPaBOBbIX U 3TUYECKMX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30NacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXaHWs B pas3/inyHbIX QopmaTax C
YUYETOM Ha3HayeHUs MHopMaLM 1 LieNeBor ayauTopun, BbIorpas onTUMasibHYHO
(hopMmy npeacTaBneHns 1 BU3yanmnsauuu.

KoMMyHHMKaTHBHBIE YHMBeEpPCAIbHbIe YUeOHbIe 1elCTBUA:
OCYLLLeCTBNATb 00LLEHME Ha YPOKaxX (IU3NKN U BO BHEYPOUYHOM AeATeNbHOCTMY,
pacrnosHaBaTb  MPeAnoCbiIKM  KOHMAMKTHbIX  CUTyauui W CMArvathb
KOH(/IMKTBI;



Pa3BEPHYTO W JIOFMYHO M3/araTb CBOK TOYKY 3PEHWUS C UCMO/b30BaHMEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPeMMyLLEeCTBA KOMaHAHON WM MHAMBUAYa/IbHOM
paboThl;

BblOMpaTb TeMaTUKy M MeTOAbl COBMECTHbIX AEWACTBUM C YYETOM 06LMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOr0 YeHa KOMINEKTUBA,

MNPYHUMaTb  LUENN  COBMECTHON  [eATe/lbHOCTM,  OpraHu3oBbIBaTb U
KOOPANHMPOBaTb [AENCTBUA MO €& [OCTUMXKEHUID: COCTaBNATb NnaH AevCTBUA,
pacrnpefendTb Po/iM C YYETOM MHEHWA YYaCTHUKOB, 06CYXAaTb pe3ynbTarthl
COBMECTHO paboThl;

OL|eHMBaTb KayeCTBO CBOEro BKMafa W KaX4oro y4yaCTHMKa KOMaHAbl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM,;

npeg/iaratb HOBble MPOEKTbl, OLEeHMBaTb WAEN C MO3ULUMM  HOBU3HBI,
OPUIMHAIBHOCTU, NPAKTUYECKOW 3HAYMMOCTW;

OCYLLUECTBNATb MO3MTUBHOE CTpaTernmyeckoe MoBefdeHNe B  Pa3INYHbIX
CUTYyaumsX, NPOSIBNATL TBOPUYECTBO U BOOOPAXKEHNE, ObITb MHULMATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSTE/IbHO OCYLLIECTBNATb MO3HABATENbHYHO AeATeNlbHOCTb B 06/1acTu
(M3VKN 1N  aCTPOHOMWW, BbISBNATL MPO6GMeMbl, CTaBUTb M (HOPMY/MPOBaThb
COOCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaBMIATb M/aH PELUEHUS PACYUETHBLIX M KayeCTBEHHbIX
3afa4, nsaH BbINOJIHEHNSA MPaKTUYECKOW PaboTbl C YYETOM MMEHOLLIMXCA PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN N MPeLnOYTeHNIA;

[iaBaTb OLEHKY HOBbIM CUTyaUUsM,;

pacLUMpsATL paMKK y4eBHOro npegmeTa Ha OCHOBE SIMYHBIX NPeLNOYTEHNIA;

[enaTb 0OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PeLLUEHNE;

OLeHMBaTb NPUOBPETEHHDIN OMbIT;

CnocobCcTBOBaTb (DOPMUPOBAHUIO M MPOSB/IEHMIO 3pyAMUMM B 06/1acTu
(h131KK, NOCTOSHHO MOBbILLIATL CBOV 06pa3oBaTe/IbHbI U KybTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIA HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B AEATENbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB LieNsAM,;

BMafeTb  HaBblKaMu  MO3HaBaTe/IbHOW  periekcun  Kak  OCO3HaHWS
COBEpPLUAEMbIX AEACTBMA U  MbICIUTENbHBIX MPOLLECCOB, WX Pe3y/bTaToB U
OCHOBaHWIA;

MCNONb30BaTh MPUEMbBI peeKcUn NS OLEHKM CUTyaumu, Bblbopa BEpHOro
peLleHmns;



YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PeLleHus Mo KX
CHVDKEHNIO;

MPUHMMATL MOTMBBI W aprymeHTbl APYrux Mpu aHau3e pesynbTaros
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM N JOCTOUHCTBA,;

NPUHMMATL MOTMBBI W aprymeHTbl [APYrux Mpu aHaiu3e pesynbTaros
[eATeNbHOCTY;

Mpu3HaBaTb CBOE NPaBo M NPaBo APYrvX Ha OLLUNOKK.

B npouecce LOCTMXKEHWUA NMYHOCTHBIX PE3YyNbTaTOB OCBOEHWS MPOrpamMmbl
no dusnMke ANA YPOBHSA CpeAHero oo6ulero o6pasoBaHWA Yy 00y4YatoLLMXCS
COBEPLLEHCTBYeETCH 3AMOLMOHATbHbII VHTENNEKT, npeanosararoLwuii
ChopMMPOBaAHHOCTb:

CaMOCO3HaHus, BK/IOHatoLLero cnocobHOCTb NOHUMaTbL CBOE 3MOLMOHA/IbHOE
COCTOsiHVE, BUAETL HamnpaB/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHaILHOW Cepsbl,
ObITb YBEPEHHbIM B CEOE;

CaMOperynMpoBaHns, BK/IOYAIOLLErO CaMOKOHTPO/Ib, YMEHWe MNpuUHUMaTb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMOCOOHOCTb afanTMpoBaThCA K
3MOLMOHa/IbHLIM U3MEHEHUAM U MPOSBAATL TMOKOCTb, ObITb OTKPbLITbIM HOBOMY;

BHYTPEHHEN MOTMBaLMW, BK/IOYAIOLLEN CTPEMIEHNE K AOCTVXKEHUIO LEenn 1
ycrexy, OnTMMU3M, WMHUUMATUBHOCTb, YMEHWe [AeACTBOBaTb WMCXO0AA W3 CBOMUX
BO3MOXXHOCTEMW;

3aMMaTnK, BK/IKOYaKOLLEN CMNOCOBHOCTb NOHNUMATL 3MOLMOHa/IbHOE COCTOsIHME
APYrnX, Y4uTbIBaTb €ro MNpu OCYLLECTBNEHUM 0OLLeHMs, CMOCOBHOCTL K
COYYBCTBUMIO U COMEPEXMBAHUIO;

coLMasibHbIX HaBbIKOB, BK/THOHaOLLMX COCOOHOCTb BbICTPamBaTb OTHOLLEHNS
C ApYrMu NoabMK, 3a60TUTLCA, NPOSBNATL UHTEPEC M paspeLlaTb KOHMINKTI.

NPE/IMETHBIE PE3YJIBTATBI

K KoHuy 06yuyeHusi B 10 kiaacce nNpeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXaTb CHOPMUPOBAHHOCTL Y 00YHatOLLNXCS YMEHWIA:

AEMOHCTPMPOBaTb Ha MpUMepax pofb U MecTo (M3MKM B (HOpMUPOBaHUN
COBPEMEHHOIN HAy4YHON KapTUHbI MMpa, B Pa3BUTUN COBPEMEHHON TEXHWUKW W
TEXHOMOMMI, B NPaKTUYECKON LeATeNbHOCTU NIOAEN;

YUMTbIBaTb TpaHuUbl MPUMEHEHUS U3YUYEHHbIX (DU3NYECKMX MOJENeil:
MaTtepuasibHas ToYKa, MHepLuasibHas cuctema OTcUYéTa, abCoOTHO TBEPAOE Teno,
naeanbHbIA ra3, MOAeNn CTPOEHUS ra3oB, XXUAKOCTEN 1 TBEPAbIX TeS, TOYEUHbIIA
3NIEKTPUYECKINIA 3apag, NPU peLleHnn PrU3nYecKnx 3agay;

pacno3Haeatb n3nyeckme ABneHns (MPoLecchl) U 0OBACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNAPHO-KMHETUYECKOW TeopuMn CTPOEHUS BELLecTBa U



3MIEKTPOAMHAMUKM:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMOSNHENHOe
OBWKeHVe, CBOOOLHOE NafeHve Ten, ABVDKEHWE MO OKPYXHOCTW, WHepuwus,
B3aMMOZenCTBuMe Ten, anuddysmsa, 6poOyHOBCKOE ABMXXEHUE, CTPOEHUE >KUAKOCTEN
N TBEPAbIX Tes, N3MeHeHne 06bEMa Ten Npu HarpesaHumn (OXNaXaeHnn), Ten10Boe
paBHOBeCWE, MCNapeHue, KOHAEHcauWs, MaB/ieHne, KpucTaimsaums, KuneHue,
B/IXKHOCTb BO3/YyXa, NOBbILLEHVE AaBNeHNs rasa npy ero HarpeBaHny B 3aKPbITOM
cocyfe, CBfi3b MeXay napaMeTpaMmu COCTOSHWA rasa B M30mMpoLeccax,
3NIeKTpuU3aLUusa Tes, B3aMMOeCcTBIUe 3apsfoB;

OMUCbIBATL MEXaHWYECKOe ABWKEHWE, WCMONb3ys (PU3NYECKUE BeSINYMHBI:
KOOpAuHata, nNyTb, MepemMeLleHne, CKOPOCTb, YCKOPEeHWe, Macca Tena, Cuna,
UMNYNbC Tena, KMHeTUYecKas 3Heprus, noTeHuuanbHas 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckasd MOLHOCTb; MpPW  ONUCAHUW MPaBWIbHO TPaKTOBAaTb
(M3NYECKNIA CMbICT UCMOJb3YEMbIX BEMMUMH, MX 0003HAYeHWUs W efUHULbI,
HaxoauTb (hOpMY/ibl, CBA3bIBAIOLLME AAHHYIO (PU3MYECKYHO BE/IMYMHY C APYTUMU
Be/IMYMHaMN;

ONUCbIBaTb M3YyYeHHble TEroBble CBOWCTBA TeN W TeNOBble SAB/EHUS,
NCNoNb3ys (U3NYECKne BeNMYMHLI: [aBNeHVe rasa, Temnepartypa, CpenHss
KWHETMYeCKas 3HEPrus XaoTUYeCKOro ABVDKEHWA MONeKyn, CpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/], KOMMYECTBO TEM/OTbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AenWCTBUA TEMJOoBOro [ABurarens; npv  OnvcaHum
MPaBWIbHO TPakKTOBaTb (PU3MYECKMIA CMbIC/T  UCMOJb3YEMbIX BE/IMYMH, UX
0603HayYeHNs W  efuHMUbBI, HaxXO04WUTb (OPMYSibl, CBA3bIBAKOLME  [aHHYIO
(h13MYeCKyro BEIMUNHY C APYTUMWN BEIMYMHAM;

OMNUCbIBaTb M3YYeHHbIe 3/IEKTPUYECKME CBOCTBA BELLECTBA N 3MIEKTPUYECKME
ABneHns (NPoLecchl), UCMOb3ya (IU3NYECKUE BEIMYMHBI: 3MIEKTPUYECKMIA 3apsaj,
3NIEKTPUYECKOE Nofie, HaNPsXXEHHOCTb MO/, NMOTeHUMa, pasHOCTbL MOTEHLNAO0B;
MNpyv OMUCaHWM MpPaBW/IbHO TPaKTOBaTb (DM3MYECKMIA CMbICTT UCMO/b3YeMbIX
BE/IMYMH, MX 0003HAYeHWUA W efVHULbI; YKas3blBaTb (HOPMY/Ibl, CBA3bIBAIOLLME
[aHHYH0 (PU3NYECKYIO BENIMUMHY C APYTUMW BENIMYUHAMY;

aHaIM31pPoBaTb (PU3NYECKMe NPOLIECCHI U ABMEHWSA, UCNONb3YS PU3NYEcKme
3aKOHbl WU MPUHLUMMbI: 3aKOH BCEMUPHOro TAroteHus, |, 11 v 111 3akoHbl HbOTOHA,
3aKOH COXpPaHeHUsi MeXaHWYeCKOW 3Heprumn, 3aKOH COXpaHeHWs UMMY/bCa,
MPUHLMN CYNeprosnuumni cu, MNPUHUMMN PaBHOMPaBUA WHepUUasbHbIX CUCTEM
OTCYETA, MOJIEKY/NIAPHO-KUHETUYECKYIO TEOpPUIO CTPOEHUS BELLECTBa, ra3oBble
3aKOHbI, CBAA3b CpefHell KMHEeTUYECKOW SHEPTUN TEMOBOMO ABVKEHUS MOJIEKYN C
abCONOTHOM TEMMEepPaTypoi, NepBbId 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHus
3NEKTPUYECKOro 3apsaga, 3akoH KynoHa, npy 3TOM pasnnyatb CMI0BECHYHO
(hopmMynMPOBKY 3aKOHa, €ro MaTemMaTU4eckoe BblpaXKeHne W YCnoBua (rpaHuupbl,
06nacTn) NPMMEHUMOCTU;



OOBACHATbL  OCHOBHble  MPUHUMMNbI  AENCTBUA  MalUWH, MpubopoB U
TEXHUYECKMX YCTPOICTB; pas/imyatb YCoBUA MX 6e30MacHOro MCrosb30BaHus B
MOBCeAHEBHOW XW3HW;

BbINO/IHATL  3KCMEPUMEHTbI MO WUCCNEef0BaHMIO (PU3NYECKUX SBIEHUA W
MPOLECCOB C WCMOMb30BaHWEM MPAMbIX UM KOCBEHHBIX W3MEPEHWA, Mpu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHOIO  IKCMEPUMEHTR,
cobupaTb YCTaHOBKY W3 MpPelOXeHHOro 000pyAoBaHWsA, MNPOBOAUTL OMbIT Y
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATbL MPAMbIE N KOCBEHHbIE N3MEPEHNSA (DU3NYECKUX BEIMYUH, NPK
3TOM BblOUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMONb30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTM  MeXAY  (DM3MYECKUMU  BEMYMHAMKM  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(mkcrpoBaTb pesynbTaTbl MONYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEMYUH B
BuAe Tabnuy 1 rpadMkoB, Aenatb BbIBOAbI MO pe3ynibTataM UCCef0BaHNs;

cobntogarte npasusia 6e3onacHoro Tpyga npv npoBefeHny UCCnefoBaHuin B
pamKax Y4eOGHOro 3KcrepvMeHTa, Y4ebOHO-MCCNefoBaTe/IbCKOM W MPOEKTHOM
[eATeNIbHOCTN C UCMONb30BaHNEM W3MEPUTENbHBLIX YCTPOWCTB M N1abopaTopHOro
0bopyaoBaHus;

pelwarb pacyéTHble 33fayM C SBHO 3afaHHON (PU3NYECKOW MOAENbIO,
NCMosb3ya In3nUecKme 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHanm3a yC/1oBusa 3ataqu
BblOMpaTb (OM3NYECKYHD MOfENb, BblAeNATb (IM3NYECKMEe BENNYMHBLI U (DOPMYbI,
HeobXoAMMble AN eé peLLeHus, NPOBOAUTL PacyéTbl M OLEHMBaTb PeaslbHOCTb
MOJTy4eHHOI 0 3HaYeHNs (IU3NYECKOI BE/IMYUHBI;

peLlaTb KayeCTBEHHbIE 3a[a4u: BbICTPamMBaThb JIOrMYECKN HEMPOTMBOPEUMBYIO
LIeNOYKY pacCy>KAeHuUn C OMopoi Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SBNeHNs;

MCMoMb30BaTb  MPU  pPelleHMn  yyebHbIX  33d4a4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHONIOTUI ANS MOUCKA, CTPYKTYPUPOBaHNA, UHTepnpeTauum
N NnpeacTaBNeHNs y4ebHON 1 Hay4HO-NOoMNyNAPHON NH(OPMaLUK, NOTYHEHHON K3
Pas3INYHbIX UCTOYHNKOB, KPUTUYECKWN aHaIM3MPOBaTb NoMyvaeMyo MHopMaLnto;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apYBeXHbIX YUEHBIX-PU3NKOB B
pasBUTME HayKKW, OOBLACHEHWE MPOLIECCOB OKPYXKatoLero mupa, B pasBuTUe
TEXHUKM N TEXHONIOTUNA;

MCMOMb30BaTb TEOPETMYECKME 3HAHUA MO (PM3MKE B MOBCELHEBHOW >KU3HU
Ana obecneyveHns 6e30MacHOCTM Mpu 06paLLeHnmn ¢ nprbopammn 1 TEXHUYECKUMM
YCTPOMCTBaMWU, A1 COXPaHEHUS 340P0OBbA M COOMOAEHNSA HOPM 3KO/I0MMYeCKOro
MOBeAEHNA B OKPYXKaIOLLEN cpeae;



paboTaTb B Trpynne C BbIMNOIHEHVEM Pa3/INYHbIX COUMaNbHbLIX PONEN,
MNaHMpoBaTb paboTy Trpynnbl, pauMoOHa/IbHO pacnpefenstb 0643aHHOCTU U
M1aHMPOBaTb AEATENIbHOCTb B HECTaHAAPTHBLIX CUTYaUMsiX, aleKBaTHO OLeHMBaTb
BK/1a[, K&XKA0ro 13 y4aCTHMKOB rpynrbl B PeLLeHne paccmMaTprBaemoin npobaembl.

K KoHuy 06yyeHus B 11 kuacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHaOLLNXCS YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuUMepax pofib U MecTo (M3MKN B (HOPMUPOBaHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKN W
TEXHO/IOMNiA, B MPaKTUYECKON AeATEeNbHOCTU NtOAen, LEeNOCTHOCTb U eAMHCTBO
(h13nYecKoin KapTnHbI MUPA;

YUMTbIBaTb rpaHuUbl MPUMEHEHUS U3YYEHHbIX (DU3NYECKMX MOAENeil:
TOYEUHbIA 3NEKTPUYECKNIA 3apsif, yd CBeTa, TOUEUHbIA UCTOYHMK CBeTa, SAepHas
MOZe/lb aToMa, HYKNOHHas MOofe/lb aTOMHOro fapa Nnpu pewleHnn (n3n4ecKmnx
3ajav;

pacrnosHaBaTb Pu3NYecKme aBneHns (MPoLecchbl) N 0OBACHATL X Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM 1 KBAHTOBOWN (IM3NKN: 3/1EeKTPUYECKas NpOBOAMMOCTb,
TEeNN0BOe, CBETOBOE, XMMNYECKOE, MarHUTHOE AENCTBUA TOKa, B3aMMOfeicTBue
MarHWTOB, 3/1eKTPOMAarHUTHast WHAYKUMSA, [OeACTBME MarHUTHOrO Mons  Ha
MPOBOAHWK C TOKOM W ABWXKYLUMIACA 3apsif, 3NEeKTPOMarHWTHble KonebaHus 1
BOJIHbI, MPSIMO/IMHEHOE PacnpoCTpaHeHMe CBETa, OTPAXKEHWE, MPENOMEHNE,
NHTepdepeHUns, Andpakums ©  nonspusaums  CBeTa, AWCNepCUs  CBETa,
(hoTO3NeKTpMYUECKUIA apdeKT (hoTo3(EKT), CBETOBOE AaBNEHME, BOSHUKHOBEHME
NIMHENYaTOro CrnekTpa aToma BOAOPOAQ, €CTeCTBEHHasd W WUCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBOWNCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NMEKTPUYECKYD  MPOBOAMMOCTb  pas/iMyHbIX  Cpea) U
3NIeKTPOMAarHuTHble ABMIEHNA (NPOLECCh), MCMNOMb3ysa (PU3NYECKNE BENNUUHDI:
ANEeKTPUYECKNIA 3apsif, CUNa TOKa, 3MEKTPUYECKOe HamnpshKeHUe, 3MeKTpUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLIMAMOB, 3MEKTPOABMKYLLAA Cuna, paboTa TOKa,
WHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTYLUKW, 3HEpPrus 37eKTPUYECKOr0 MU MarHWTHOro nonei, Nepuof M 4vactoTa
KonebaHnin B KonebaTe/lbHOM KOHTYpe, 3apsifi M Ccuna TOoKa B Mpouecce
rapMOHUYECKUX  3MEKTPOMArHUTHLIX  KOMebaHWii, (POKYCHOe pacCcTosHMe U
ONTUYeCKas cuna NMH3bI, NPU ONUCAHUM MPaBWIbHO TPaKTOBaTb (DM3NYECKWIA
CMbIC/T WCMNOMb3YEMbIX BEIMYMH, WX 0603HAYEHWS W EeAVMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AaHHYKO  (PU3NYECKYHD BEIMUMHY C  ApYrUMK
BeIMYMHaMU;

ONUCbIBaTb M3Y4YeHHble KBAHTOBbIE SIBMIEHUS W MPOLECCHI, WCNOMb3YS
(M3nyeckne BEIMYMHBI: CKOPOCTb 3/IEKTPOMArHUTHLIX BOJIH, A/IMHA BOJHbI U



4acTOoTa CBeTa, 3HEPrus U UMNybC POTOHA, Nepros nosypacnaga, IHepPrus CeA3N
aTOMHbIX ffep, NPV OMUCaHUW NpPaBWIbHO TPaKTOBaTb (U3NYECKUA CMbICN
NCMO/b3yeMbIX BEMIMUMH, UX 0003HAYeHWS W eAuMHUUbI, YKasbiBaTb (OPMYIbI,
CBA3bIBAKOLLME [JaHHYHO (IM3NYECKYHD BeIVUYMHY C  APYTUMW  BEIUYMHAMW,
BbIUYMCNATL 3HaYEHWE PU3NYECKON BENNUYNHDI;

aHaM3npoBaTb (PM3NYECKMe NPOLECChl U ABMEHUS, UCNONb3YA (M3NYeCKune
3aKOHbl W MPUHUMMbI: 3aKoH OMa, 3aKOHbI NMOCNef0BaTelbHOro 1 napasienbHOro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[hxoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOW
WHAYKLUUN, 3aKOH NPAMOJIMHENHOrO pacrnpoCcTpaHeHUs CBeTa, 3aKOHbl OTPaXKeHUS
CBeTa, 3aKOHbl NPENOM/EHMS CBETa, YpaBHeHWe JUHLWTENHA AN (oTo3hdeKTa,
3aKOH COXPaHeHMsI 3HEPruun, 3aKOH COXpPaHeHWUs MMMY/bca, 3aKOH COXPaHeHUs
3NEKTPUYECKOr0 3apsfa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pafiM0oaKTUBHOrO pacnagja, Npy 3TOM pasnnyatb COBECHYHO (HOPMY/IMPOBKY
3aKOHa, ero maTemaTuyeckoe BblpaXkeHMe W ycnoBusa (rpaHuubl, 061acTL)
MPUMEHMMOCTH;

onpefensTb Hanpas/ieHVe BEKTOPa NHAYKUUN MarHUTHOMO MoA NPOBOAHMKA
C TOKOM, Cu/ibl AMnepa v cusbl JlopeHua;

CTPOUTb W OMMUCbIBaTb W3006paXKeHWe, CO3[aBaeMOe MJIOCKAM 3epKasioMm,
TOHKOW NINH30M;

BbIMO/HATL 3KCMEPUMEHTbI MO UCCNEA0BaHMIO (DU3NYECKUX SABNEHUA U
MPOLECCOB C MWCMNONb30BaHWEM MPSMbIX M KOCBEHHbIX W3MEPEHWIA: Npu 3TOM
(hopMynmpoBatb Npob6nemy/3agady WM rUNOTe3y Yy4yebHOro 3KCMEPUMEHTa,
cobupaTb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyaoBaHWs, MPOBOAMTL OMbIT K
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTB/IATb MPAMbIE U KOCBEHHbIE N3MEPEHNS (DU3NYECKUX BETMYMH, NPU
3TOM BbIOMpPaTb OMTMMAasIbHbIA CNOCO6 M3MEPEHUss U UCMOMb30BaTb WM3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (PU3MYECKUX BEMYMH C  WUCMOJIb30BAHUEM
MNPAMbIX U3MEPEHWUIA: MPU  3TOM KOHCTPYMpOBaTb YCTaHOBKY, (IMKCUPOBATb
pe3ynbTaTbl NMONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BMAe Tabnul u
rpamKoB, fenatb BbIBOAbI MO pe3ynibTataM UCCef0BaHNs;

cobntogatb npasuia 6e3onacHOro Tpyda npv NpoBeAeHUN UCCnefoBaHWin B
paMmKax Y4ebHOro 3KCrepuMeHTa, Y4ebBHO-MCCNeaoBaTeIbCKOM U MNPOEKTHOM
AeATeNbHOCTN C UCMO/Mb30BaHMEM M3MEPUTENbHbLIX YCTPOMCTB U /1abopaTopHOro
obopyaoBaHus;

pewarb pacyéTHble 33fa4M C SBHO 3afaHHON (PU3NYECKOW MOJENbIO,
NCMo/b3ya (In3nYecKme 3aKOHbI U MPUHLMIMbI, HA OCHOBE aHasm3a yCnoBusa 3ataquu
BbIGMpaTb (PU3NYECKYIO MOJESb, BbILENATL PU3NYECKME BEIMUMHBLI U QPOPMYIbI,



HeobXoAVMble AN €€ peLLeHns, NPOBOAMTL PAcYETbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOI 0 3HaYeHNs (IU3NYECKON BE/IMYUHBI,

pellaTb Ka4yeCTBEHHbIe 3aayu: BbICTPamMBaTb /I0rMYECKM HENMPOTUBOPEUNBYHO
LIeNOYKY PacCy)XXAeHWA C OMOpoil Ha W3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABNeHns;

MCNONb30BaTb  MPW  PELUeHUM  Y4YebHbIX  3a4ay  COBPEMEHHbIe
NH(OPMALMOHHbIE TEXHOMOTUM AN NOUCKA, CTPYKTYPUPOBaHUSA, NHTepnpeTaumm
N NpeacTaBNeHNs y4ebHOM 1N Hay4HO-NOMNyNAPHON NHopMaLUK, NOTYHEHHON K3
Pa3/INYHbIX UCTOYHMKOB, KPUTMYECKM aHaIM3MPOBATb NOy4aemMyro MHHOpPMaLmIO;

0OBACHATL  MPUHUMMbLI  LEACTBUAA  MalUWH, MNPUOOPOB U  TEXHUYECKMX
YCTPOWCTB, pa3nnyaTb YCN0BMS X 6€30MacHOro 1CMosb30BaHUA B NMOBCELHEBHOWA
XW3HW;

MPYBOAMTL NPUMEPbI BKaAa POCCUMCKMX U 3apYBEXHbIX YUEHBIX-PU3NKOB B
pa3BMTVE Hayku, B OOBACHEHVE MNPOLLECCOB OKPY)KAIOWEro mupa, B pasBuUTHE
TEXHWUKN U TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (M3UKE B MOBCEAHEBHOM XXM3HW
Ans obecneyveHns 6e30MacHOCTU Mpy obpalleHnn ¢ Npubopamm U TEXHUYECKUMU
YCTPONCTBaMW, A1 COXPaHEHUS 3[40POBbS M COG/HOAEHNSA HOPM 3KO10MMYeCKOro
MOBefeHNS B OKPYXKatoLLel cpefe;

paboTaTb B rpPynne C BbINO/HEHNEM Pa3IMYHbIX COUMaNbHBIX PONEN,
MNNaHMpoBaTb pPaboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 06583aHHOCTA U
M1aHMPOBaTb AeATe/IbHOCTb B HECTaHAAPTHbLIX CUTYaUMsX, aleKBaTHO OLeHMBaTb
BK/1aJ, K&XKA0ro M3 y4aCTHUKOB rpynmbl B PeLeHne paccmaTpriBaeMoit Npobembl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrpoabnsie IIpakTnyeckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bnbnmoteka LIOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 httos://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukematnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edsoo.ru/7f41bf72
bubnunoteka LLOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MO/NEKY/NSPHO-KNHETNYECKON 9 1 Bubnmoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bubnuoteka LIOK

®a3oBble Nepexopbl

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



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

Toro no pasgeny

Paznea 4. 3JIEKTPOJAUHAMUKA

24

bnbnmoteka LIOK

41 SnekTpocTaTvka 10 https://m.edso0.ru/7f41bf72
4. MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 bubnunoteka LIOK
' pa3nnyHbIX cpegax https://m.edso0.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLIEE KO/IMYECTBO YACOB N0 NPOrPAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kounrpoabusie IlpakTHueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznexn 1. 9JIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoOMarH1MTHas 11 1 3 bubnnoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKmne N 31eKTPOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHns https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKne 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnmoteka LLOK

A 4 1
3 OTHOCWUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bubnmoteka LIOK



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

4.3 ATOMHOe A4p0

WToro no pasgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 Et?fsj?/?rzf;sigrou/}; £41097¢
WToro no pasgeny 7
Paszpgen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

61 OSoSugouge nosropese ‘ om0 uTieLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgpoBbie
Tema ypoka Konrpoubnesie IIpakTnyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl
Pun3nKa — Hayka 0 npupose.
1 HayuHble MeTc))/ bl I'IOC?H:HI/'?'FI 1 bubnuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpYy>KatoLLlero mupa
Po/ib 1 MECTO (PM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHnyeckoe 4BUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXeHuA. [NepemeLLeHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEPHOE NPSIMOIMHEHOE 1 bubnunoteka LIOK
[BXeHMne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka LIOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHne. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,D,Em»(eHme maTe 'ql/lal'leOI\/'I TOYKM NO 1 bubnmoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpuHUMN oTHOCUTENBHOCTK [Manunes. 1 bubnunoteka LIOK



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

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHLmMn

bubnunoteka LIOK

9 cynepnosvuuy cun. BTopoii 3akoH
ynep . P o https://m.edsoo.ru/ffOc3be8
HbloTOHa A4/19 MaTepuaibHOM TOUKM
TpeTwnii 3aKoH HbloTOHa Ans Bubnuoteka LIOK

10
MaTeEPUa/IbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro TaroteHns. Cuna

11 TAXeCTW. [NepBas KocMUYecKas bubnmoreka LIOK

-1iep https://m.edso0.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathULMEHT TpeHUS.

13 Cvna an OTI/IBJ'IeI(-IpVI(tI # n BI/I)F:(GHVII/I bubmmoreka LIOK

P 1A https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaresnibHOe 1 BpaLlaTensHoe

14 ABWXEHMe abCcoNtoTHO TBEPAOrO Tena. Bubnuoteka LIOK
MoMeHT cunbl. 1neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMNynbC MaTepuanbHOR TOUKM,

15 CUCTEMbI MaTepUasIbHbIX TOYEK. bubnunoteka LIOK
mnynbe cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
UMMynbca. PeakTUBHOE ABUXeHWe
Pa6oTa 1 MOLLHOCTb CUfbl.

16 KunHeTnyeckas aHeprus matepuanbHO Bubnmoteka LLOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo0.ru/ff0c4502
KWHETNYECKOI aHeprmm

17 [MoTeHUManbLHas aHeprus. bubnmoteka LIOK



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

MoTeHUManbHas aHeprus ynpyro
AeOPMUPOBAHHOI NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B6113m
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHUMabHbIe Y HEMOTEHLMANbHbIE
cunbl. Ceasb paboThbl
HEMOTEHLMASbHBIX CUJT C U3MEHEHNEM
MEeXaHUYeCKOM 3HePrum CUCTEMbI Te.
3aKOH COXpaHeHNs MexaH14eCcKom
aHeprmum

NabopatopHas paboTa
«MccnepoBaHue cBA3v paboThbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

KoHTposbHas paboTa rno Teme

«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c478c

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€e NOMOXKEHUA MOMEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvkeHve. Ondhapysns

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABWKeHUA U
B3aVMMOLENCTBUA YacTUL, BeLLecTBa.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
N TBEPAbIX Ten

23

24

Macca monekyn. Konm4yectso
BelllecTBa. ocToAHHaa ABoragpo

Tennoeoe paBHoBecye. TemnepaTtypa
1 eé n3mepenve. LLIkana Temneparyp



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

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcontoTHasA TeMneparypa Kak Mepa

26 cpefHel KMHETUYECKOI aHeprmmn Bubnuoteka LLOK
[BV>KEHUA MOJIEKY/. Y paBHeHMe https://m.edsoo.ru/ff0c511e
MeHpaeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTY MEXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

29 WM3onpovecchl B ngeasibHOM rase u ux bubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TEepMOANHAMUYECKON CUCTEMBI U

30 cnoco6bl eé n3meHeHns. Konnyectso Bubnuoteka LIOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus 04HOaTOMHOr0 MAea/IbHOro
rasa

bubnunoteka LIOK

31 B! Tennonepesan https://m.edsoo.ru/ff0c5c36
Y penbHas TennoéMKoCTb BelLlecTBa.

32 Konn4ecTtso TennoTbl npu bubnmoteka LIOK

- https://m.edsoo.ru/ff0c5c36
Tennonepesaye. AanabartHblil npoecc

33 MepBblIii 3aKOH TEPMOANHAMUKM U €ro bubnunoteka LIOK
NpUMeEHEHWe K n3onpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTnMoCTb NPOLLECCOB B bubnunoteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoge. BTopoii 3aKoH
TEPMOAVHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KM tennosoi

bubnunoteka LIOK

3 MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KN
37 3JKonornyeckme npobnembl
TENN03HEPreTUKN
38 O6o6uwatoLmnin ypok «MonekynspHas Bbubnuoteka LIOK
(pm3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynsapHas m3nka. OCHOBbI bubnmoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS. bubnunoteka LIOK
VicnapeHue n KnneHue https://m.edsoo.ru/ff0c63b6
ABCONIOTHAsA 1 OTHOCUTE/IbHAA
41 BIAXKHOCTb BO3AyXa. HacbILLEeHHbIV bubmuoreka LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckue u
42 amopHble Tena. AHM30TPONMUS Bubnuoteka LIOK
CBOICTB KpucTannos. XXngkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
[MnaBneHne 1 KpUcTannsaLus.
43 YpenoHasa Tennrc))Ta nnaBne:MH bubnmoreka LIOK
A ' https://m.edso00.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
44 YpaBHeHue Tenosoro Ganaca https://m.edso0.ru/ff0c6820
45 AnekTpusaunsa Ten. dNeKTPUYeCKni bubnunoteka LIOK

3apsif. [lBa Buaa aNeKTpuueckmx

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps/0B

MPOBOAHVKU, AN3NEKTPUKA 1

46 MonynpPoOBOAHNKN. 3aKOH COXPaHEHMNA bubmmoreka LIOK
YNPoBOA ' P https://m.edsoo.ru/ff0c6bcc
3/1eKTPUYECKOro 3apsaja
B3avmopelicTue 3apsaoB. 3aKoH
47 KynoHa. TOUYeUHbI 3NEKTPUYECKIIA bubnmoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»éHHOCTb 31eKTpUYecKoro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKUX NONEN. JInHUN https://m.edsoo.ru/ff0c6df2
HanNPS>KEHHOCTU
PaboTa cu/ 3N1eKTpPoCTaTUYeCKOro
49 nong. NoteHyunan. PasHocTb bubnmoteka LIOK
' Hvan. https://m.eds00.ru/ffOC6f00
noTeHLmManos
[MPOBOAHMKM N AN3INEKTPUKN B
50 QHF:EKT %CTaTVIHe'C(t:KOM noF;1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
y bubnunoteka LLOK
51 DneKTpoémKocTb. KoHfeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHeprus 3aps>KeHHoro bubnuoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
53 NabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa"
MpyHUMN AEACTBUS N NPUMEHEHWE
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOI0

annaparta, CTPy/AHOro npuHTepa.
neKTpocTaTnyecKas 3alimTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3asemsieHne 3neKTponprbopos

55

JNeKTPUYECKINIA TOK, YCNOBUSA €ro
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. Hanps»keHwue.
ConpoTunsneHune. 3akoH Oma ans
yyacTka Lenm

56

MocnefoBaTenbHOE, NapanieNibHoE,
CMeLLaHHOe CoefiHeHMe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOr0 CoeAMHEHNS
pe3ncTopoB»

bubnunoteka LLOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOr0
TOKa. 3aKoH [koyna-JleHua

3akoH Oma 4515 NOMHOM (3aMKHYTON)
3NleKTpuYecKom Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTMBNEHUS METANOB OT
TemnepaTypbl. CBEPXNPOBOAVMMOCTb

DNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoteka LIOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

MonynpoBOAHUKN, UX COBCTBEHHAA U

nprvMecHas NPpoBOAMMOCTb. CBOCTBA
p—n-nepexoga. MonynpoBoAHNKOBbLIE
npuoopsI

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTPUYECKMIA TOK B pacTBOPaXx W
pacnnasax 3/1eKTPONNTOB.

Bubnuoteka LIOK

62 DNEeKTPoNNTUYECKaa anccoumaums. 1 https://m.edsoo.ru/ff0c82ba
AnekTponun3
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATe/bHbIN 1 1 Bubnuoteka LIOK
HeCcamoCTOATENbHbIN pa3psg. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpnyeckme npmubopsbI 1

64 YCTPOMCTBA W UX NPaKTUYecKoe 1 Bubnmoteka LLOK
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30macHoOCTH

65 O606LLatoLLMIA YPOK 1 bubnuoteka LIOK
«JNeKTpoAnHaMMKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

66 «QneKTpocTaTnKa. MocToAHHbIN 1 Bbubnuoteka LIOK
3NEKTPUYECKNIA TOK. TOKN B https://m.edsoo.ru/ffOc8a8a
pa3INYHbIX cpefax»

67 Pe3epBHbI YpoK. KOHTpO/IbHas 1 bubnunoteka LIOK
paboTa rno Teme "IneKTpoanMHaMmKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLatoLLMNiA YPOK 1 bubnunoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
o Tema ypoka Koutponabusie IIpakTHyeckue Aara unpponbie
n/n Bceero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypeni

[MOCTOSAHHbIE MarHUTbI U NX

1 B3anmogencTame. MarHuTHoe none. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3aumogelicTeme NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Nab6oparopHas paboTa «3yyeHmne 1 1 Bubnnoteka LLIOK
MarHMUTHOIO Mo/ KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
MOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 [BVDKYLLYIOCS 3apAXKEHHYHO YacTuly. 1 Bubnnoteka LLIOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKUmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



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

NHAyKLMn dapajges

10

JabopaTopHas paboTa
«MccnepoBaHme gBNeHNS
3N1EKTPOMArHUTHON MHAYKLMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOrO NOMA KaTyLKu C
TOKOM. O/IEKTPOMarH1MTHOE rnone

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHeHWe: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPWTENIN 3N1EMEHTaPHbIX YacTul,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHMTHasA MHLYKLMSA»

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

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

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SNeKTpoMarHMTHasA MHAYKLNSA»

Bubnmoteka LIOK
https://m.edsoo.ru/ff0cad58

12

CB060Hble MEXaHNYECKME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«lccnefoBaHue 3aBUCUMOCTH
nepvoga Masblx KonebaHwii rpysa Ha
HWUTW OT A/IMHbI HUTWU N MacCbl Fpy3a»

14

Koneb6ate/nbHblii KOHTYP. CBO6GOAHbIE

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

INEKTPOMarHMUTHbIE KoniebaHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHaniorna mexxay mexaHnyeckumu u
INEKTPOMarHUTHbIMN KonebaHnAMuM

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B neaibHoOM
Konebarte/slbHOM KOHTYpe

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcb9c4

16

NpencTaBneHme 0 3aTyxarLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyeckue KonebaHms. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMAarHUTHbIE
KonebaHms

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbI TOK. CUHYCOMAANbHbIA
nepemMeHHbI TOK. MOLLHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[ECTBYHOLLIEE 3HAUYEHME CU/Tbl TOKA U
HanpsXKeHns

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbd34

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepegaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NpaKTUYecKoe
NPUMEHEHME 3NEKTPUYECKONO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0M0rnyeckme puckmn npu
MPON3BOACTBE 3NEKTPO3IHEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXM3HW

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb

Bubnnoteka LLOK

21 pacnpocTpaHeHus 1 A/IMHa BOJHBI. https://m.edsoo.ru/ff0cca54
[MonepeyHble U NPOAONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnnoteka LLOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, KX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBaA3n 1
24 TeneBuaeHuA. Pa3BuTre CpPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnnoteka LLIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHEHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B MI0CKOM 3epKasie
IMpenomneHwve cseTa. NonHoe
28 BHYTPEHHee oTpaxeHue. MNpeaenbHbIi Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpakeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnnoteka LLIOK
nokasaTesia NpenoMIeHNs CTekIa» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. MocTpoeHme n3obpaxkeHnin B Bubnnoteka LLOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

NnH3e. Popmyna TOHKON NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopaTopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcus ceeta. CNoxXHbIA cocTaB

39 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnwogeHne gucnepcum
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLIOK
ceeTa. AnpakLunoHHas pelléTka https://m.edsoo.ru/ffOced22
MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckne NpMGopPLI N YCTPOCTBA 1
yCnoBusa nx 6e30macHoro NpUMeHeHUs
["paHnLbl NPUMEHUMOCTH

36 Knaccuyeckon MexaHuku. Moctynartbl Bubnmoteka LLOK
cneumanbHo Teopun https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoreka LIOK

https://m.edsoo.ru/ffOcfa42
LNHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBFI3I3/MaC(f)bI C SHEpruen n bubnmoreka LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. SHeprus Nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnunoteka LLOK
39 OcHOBbI cneuyaibHoOn Teopun

OTHOCUTENTIbHOCTN»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnunoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 mOTseq)cpeKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOTO3PEKTA. Y paBHEHNE
42 3!71HLLIT€§)Ha nq;q()pOToamqgeKTa bubnmoteka LIOK
A ' https://m.edso0.ru/ff0d015e
«KpacHas rpaHuua» goTtoadgekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmmnyeckoe AencTamne bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomncTea u
44 NpaKkTUYecKoe NpYMeHeHue:
(hOoTO3/1EMEHT, (POTOAATUMK,
COMHeYHasn 6arapesi, CBETOAMOL
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThl
46 PesepopAa Mo paccesHUIo a-4acTuy, bubmmoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatel bopa https://m.edsoo.ru/ff0dOafa
3nyueHve n nornowieHvie poToHOB
48 n m)|/'|e exoje aTOM:J'C 0 H((io OBHS bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha gpyron. Buael cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o Bubnnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayani3m. CMOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BbIHY>XIEHHOE M3/yYeHNe

50

51

52

53

54

55

OTKpbITVE PafMoaKTMBHOCTMW. OMbITbl
Pesepdopa no onpegeneHnio coctaga
PaAMOaKTMBHOIO N3MyUeHus

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BamsHve
PafNOaKTUBHOCTU Ha XXMBbIE
OpraHu3mbl

OTKpbITUE NPOTOHA U HEATPOHa.
M3oTonbl. Anba-pacnag.
ONEKTPOHHbIN U MNO3UTPOHHbIN 6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Afpe.
FAnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepCcrnekTuBsbI,
9KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLum aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaameHTasbHbIe
B3avMogencTBua. EaNHCTBO
(hr3ryecKon KapTUHbI MUpa»

ATanbl pa3BUTUA aCTPOHOMUMN.
MpuKnagHoe 1 MUPOBO33PEHYECKOE
3Ha4eHue acTpoHomuK. Bug,
3B&3HOro Heba. Co3Be3gus, apKue
3B&3[bl, MNAHETHI, X BULUMOE
ABvXKeHune. ConHeyHasa cuctema

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

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

Bubnmoteka LIOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

ConHue. ConHeyHas aKTUBHOCTb.
VcToUYHUK sHeprumn ConHua 1 3B€34

57

3BE3/bl, X OCHOBHbIE
XapaKTepPUCTUKN. 3BE3AbI [NTaBHOM
nocnegoBaTesibHoCTU. BHYTpeHHee
CTpoeHme 38€37. COBPEMEHHbIE
npeacTaB/IeHNs O NPOUCXOXAEHUN U
agontoumn ConHua 1 3Bé3[

58

MpneuHblid MyTb — Hala ManakTmka.
MonoxeHune n apm>keHne ConHLa B
["anakTuke. ManakTnkn. YeépHole
AbIpbl B AApax ranakTnk

59

BceneHHas. PasberaHue ranaktuk.
Teopus bonbLLOro B3pbIBa.
PennkToBOE N3nyyeHwe.
MeTaranaktmka

60

61

HepeLueHHble NPo6/1eMbl aCTPOHOMMY

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

62

O606LLaroLMIA YPOK. Ponb (hn3nKK 1
acTPOHOMWM B 3KOHOMUYECKOWA,
TEXHOMOrMYECKOM, COUMaNbHOM U
3TNYECKON chepax AesaTenlbHOCTU
yenoBeka

63

O60o6waroLmin ypok. Ponb 1 mecto
(PU3NKN 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHE M1pa

64

O6o6watoLL il ypoK. Posb




(h3ryecKomn Teopmmn B (hopMUPOBaHIN
npeacTaBNeHNIA 0 (DU3NYECKON
KapTuHe Mmpa

O6o6uaroLmin ypok. Mecto
(h131YecKon KapTUHbI MM1pa B 00LLEM

65 pALYy COBPeMeHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBNeHN 0 NpMpoe

66 Pe3epBHbIin ypoK. MarHuTHOe norse. 1
JNeKTPOMarHUTHasa UHAYKLMSA
Pe3epBHbIi ypoK. OnTrnka. OCHOBBI

67 cneymanbHon Teopun 1
OTHOCUTE/IbHOCTU
Pe3epHblil ypok. KBaHTOBasA (hm3nka.

68 3ﬂel\5I)6HTbl);Fz:TpOHOMI/II/I n ¢ 1 bubnmotexa LIOK

https://m.edsoo.ru/ff0d1784
acTpon3nKn
OBLEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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