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NOACHUTEJIbHASA SAMMNCKA

Mporpamma no ¢u3nke 6a30BOro YpPOBHS Ha YPOBHE CpedHero obLiero
obpasoBaH/s pa3paboTaHa Ha OCHOBE MOMOXXEHUA N TPeboBaHUN K peaynsraTam
OCBOEHMSI OCHOBHOWM 06pa3oBaTenibHOM nporpamMmebl, npeactaeneHHbix B PrOC COO,
a Takxke C y4yeToMm befepanbHoOM paboyen nporpammbl BOCAUTAHUSA U KOHLENUUn
npenofasaHus ydebHoro npegmetra «Pusuka» B oOpasoBaTesibHbIX OpraHn3aunsax
Poccuinckon depepaunn, peannayoLx OCHOBHbIE 06pa3oBaTesibHbIE MPOrpamMMbl.

CopgepxxaHne nporpaMmmbl Mo U3MKe HanpaeneHo Ha dopMupoBaHme
€CTEeCTBEHHOHAY4YHOW KapTuHbl Mupa oby4atowmxcs 10-11 knaccos npu o6yHeHnn nx
dn3nke Ha 6Ga30BOM YpPOBHE HA OCHOBE CUCTEMHO-OEATENIbHOCTHOrO Mnoaxoaa.
Mporpamma no ¢usmke cootBeTcTByeT TpeboBaHmsm GIrOC COO kK nnaHupyembiM
JINYHOCTHbIM, NPEOMETHbIM U MeTanpeaMeTHbIM pe3ynbtataMm O6y4deHus, a Takxke
YyUMTbIBAET HEOOXOOUMOCTb peanu3aumn MeXnpegMeTHbIX CBA3en (puUsnku C
€CTECTBEHHO-Hay4YHbIMM Y4eOHbIMK npegmMmeTamn. B Hell onpenensioTcss OCHOBHble
Luenn m3yyveHus (pusnKn Ha ypoBHE cpegHero obuiero obpasoBaHus, MiaHupyemble
pesynbTaTtbl OCBOEHUS Kypca (PU3NKK: NIMYHOCTHbIE, MeTanpeaMeTHble, NpegMeTHbIe
(Ha 6a30BOM YPOBHE).

lNporpamma no nsnke BKIKOHYAET:

® [faHupyeMble pesynbTaTbl OCBOEHUSA Kypca (PM3nNK1 Ha 6a30BOM YPOBHE, B TOM
yncne npegMeTHble peaynbTaThbl No rogamM obyyeHus;
e copep>kaHue y4ebHoro npegmMeta «dnamka» no rogam obyyeHus.

Mporpamma no (punsnke MOXeT ObITb UCMONb30BaHa yYUTENAMM KaK OCHOBa O/
COCTaBneHns ceBomx paboumx nporpamm. [Npu paspabotke paboyen nporpamMmbl B
TEMaTUYECKOM MMaHUPOBAHNN OOSMKHbI ObITb YYTEHbI BO3MOXXHOCTU WUCMNONb30BaHMUS
SNEKTPOHHbIX (undppoBbix) obpasoBaresibHbIX pecypcos, ABNSIOLLMXCS
y4e6HO-METOAMYECKUMM MaTepuanamn (MynsTUMEOUNHbIE NMPOrpaMmbl, 3NEKTPOHHbIE
y4eOHNKN W 33a0a4YHUKN, 3NEKTPOHHble OMGANOTEKN, BUPTyalbHble faboparopuu,
UrpoBble  MpPOrpamMmbl, KOMNeKUuMn uUudpoBbiX 06pasoBaTefbHbIX  PEeCcypCoB),
peanusyrowmmMn anaakTn4eckmne BO3MOXKHOCTM NHOPMALNOHHO-KOMMYHUKALMOHHbIX
TEXHOMOMNA,  COOEpP)XXaHue  KOTOpPbIX  COOTBETCTBYET  3aKoHoAaTeNnbCTBy 006
ob6pasoBaHuW.

Mporpamma no uU3nKe MPeaocTaBnseT BO3MOXHOCTb [[nA  peanvsauumn
PasfIYHbIX METOOMYECKMX MOAXOAOB K opraHusaunm obyyeHnsa puanke rnpu ycrnosum
COXpaHeHus1 06s3aTenbHON YacTn cogep>kxaHna Kypca.

dunsnka Kak Hayka o Hambonee obLLMX 3aKOHAX NPUPOAbI, BbICTYNas B Ka4yecTse
y4ebHOro npeameTa B LUKOME, BHOCUT CYLLECTBEHHbIA BKNag B CUCTEMY 3HaHM 06
oKpyxawwem mupe. LIKonbHbIn KypCc GU3NKKM — cuctemoobpasyrowmin  gns
€CTECTBEHHO-HaY4YHbIX y4ebHbIX MPEeAMETOB, NMOCKOSMbKY (PU3NYECKME 3aKOHbI fIeXaT B
OCHOBE TMPOLECCOB W SBAEHUA, W3y4aeMbiX XuUMUen, ouonoruen, Gunanyeckon
reorpacduen n actpoHomuen. icnonb3oBaHne 1 akTUBHOE NPUMEHEHne hu3nveckmnx
3HaHUN onpefenseT XxapakTep W pasBuTue pasHOOOpasHbIX TEXHOMorum B cdepe



SHEepreTuku, TPaHCNopTa, OCBOEHUS KOCMOCA, MOSyYEeHUS HOBbIX MaTtepuanoB C
3afaHHbIMK cBoucTBaMu U apyrux. N3yydeHne u3nMkKu BHOCUT OCHOBHOW BKNag B
dopMrpoBaHNe  eCTECTBEHHO-HAy4YHOW  KapTUHbl  Mupa  oby4alolmxcs, B
hopMmpoBaHNE YMEHUIN MPUMEHSTb HaYyYHbI METOA MO3HAHUSA NPV BbINOSIHEHUN UMK
y4ebHbIX UccnenoBaHuin.

B ocHOBY kypca husnkn ansa ypoBHA cpefHero obuiero ob6pasoBaHns NosoXeH
pag ngen, KOTopble MOXXHO paccMaTprBaTh Kak MPUHLMMbI ero NOCTPOEHMS.

Upess yenoctHocTn. B COOTBETCTBMM C HEN KypC SBASAETCA NOrMYecKu
3aBepLUEHHbIM, OH COAEPXMUT Matepuan U3 BCEX pas3fenoB (U3MKKU, BKIKOYAET Kak
BOMPOCHI KNAacCU4eCKO, Tak 1 COBPEMEHHON (DU3UKI.

Upess reHepanusaymmn. B COOTBETCTBUM C Hen MmaTepuan Kypca GQUINKU
06bennHEH BOKpPYr (hm3ndeckux Teopuin. Begylumm B Kypce sBnaetca hopMmpoBaHue
npeacTaBneHnn O CTPYKTYPHbIX YPOBHAX MaTtepuu, BeLeCcTse 1 None.

Upess rymanutapusaymn. EE peanusauma npegnonaraeT UCNONb30OBaHME
rYMaHUTapHOro rnoTeHumana (uU3nyeckKon Hayku, OCMBbICNIEHME CBA3WM pPas3BUTUS
Pun3nKu c passBuUTMEM OOLLECTBA, a TakKXXe C MUPOBO33PEHYECKMMN, HPABCTBEHHbLIMU 1
3aKosiornyecknMmn npodaemamu.

Upess npuknagHou HanpasneHHocTu. Kypc ©usnkn yrny6bnéHHoro ypoBHS
npegnonaraeT 3HaKOMCTBO C LUMPOKMM KPYroM TeXHUYECKUX W TEXHONOrM4eCcKmnx
NPUNOXEHNA N3YYEHHbIX TEOPUI N 3aKOHOB. [Mpn 3TOM paccMaTpmBarOTCA Ha YPOBHE
o6LLMX NpeacTaBneHnt 1 COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, N TEXHONOMU.

Upess skonornsaymm peann3yetcs MNOCPEOCTBOM BBEOEHUS 3NeMEHTOB
cofepXXaHusl, MOCBSALLEHHbIX 3KOMOMMYEeCKUM npobsieMaM COBPEMEHHOCTU, KOTopble
CBSA3aHbl C pPas3BUTMEM TEXHUKM W TEXHOMOMMA, a Takxe 0O6Cy>XOeHus npobnem
paunoHanbHOro NPUPOAONONL30BAHNA Y 3KOIOMMYECKON 6€30MacHOCTW.

CTep)XHeBbIMM 3neMeHTamMn Kypca (pU3NKM Ha YpPOBHE cpegHero obuiero
obpasoBaHus ABNAOTCA Gusndeckne Teopun (hopMUPOBaHME NpPencTaBneHnin o
CTPYKTYpEe MOCTPOEHMs (DU3NYECKOWN Teopun, ponu (yHOAMEHTaNbHbIX 3aKOHOB U
NPVHUNMNOB B COBPEMEHHbIX MPEeAcTaBfeHnsaX O npupoge, rpaHuuax npuMeHUMOCTU
Teopui, ANns onNUcaHnst eCTECTBEHHO-HAY4YHbIX SIBAIEHMI U NMPOLLECCOB).

CUCTEMHO-OEATENBLHOCTHBIA MOAXOA B Kypce (PU3uKM peannadyetca npexae
BCEro 3a CYEeT OpraHm3auun SKCNepUMEHTaNbHON OeATeNbHOCTM oby4varowmxces. Ons
6a30BOro ypoBHA Kypca (U3NKM — 3TO WUCMNONb3OBaHME CUCTEMbI (PPOHTASIbHBLIX
KpaTKOBPEMEHHbIX 3KCNEPUMEHTOB 1 TabopaTopHbIX paboT, KOTOpble B NporpaMmme no
Punsnke o6bEeANHEHDBI B OOLLMIA CMNCOK YYEHNYECKNX MPaKTMYEeCKX paboT. BoigeneHune
B yKa3aHHOM nepeyvyHe nabopaTtopHbIX paboT, MPOBOAMMBLIX OIS KOHTPOSSA U OLEHKMW,
OCYLLECTBNSETCA  y4aCcTHMKamMu  obpasoBaTenbHOro  npouecca  wucxogs U3
OCOOEHHOCTEN MNNaHMPOBaHWA WU OCHawWweHns KabuHeta Guanku. [lpu 3TOM
obecrneymBaeTca oBnageHne o6y4alWMMUCA YMEHUSIMU MNPOBOAUTb KOCBEHHbIE
N3MEPEHNs, WUCCNeQoBaHUs 3aBUCUMOCTEN (OU3NYECKUX BENMYUH U MNOCTaHOBKY
OMbITOB MO NPOBEPKE MPEASIOKEHHbIX MMNOTES.



PelueHne pacyeTHbIX U Ka4eCTBEHHbIX 3afad C 3afaHHON (h3N4ECKON MOLENbIO,
NO3BOMAIOLLEE MPUMEHATb W3YYEHHble 3aKOHbl N 3aKOHOMEPHOCTU Kak N3 OgHOro
pasgena Kypca, Tak U UHTerpupyst 3HaHus 13 pasHblx pasgenosB. [ns KayeCTBEeHHbIX
3afjay NpUopUTETOM SBASIOTCA 3adaHus Ha OObACHEHWE npoTekaHust (U3NYecKnx
SIBMIEHNA N MPOLECCOB B OKPYXaloLen >XU3HW, Tpebyowue Bbibopa (hU3nyYeckom
Mogenu ans cutyauumn npakTUKo-OpUEeHTMPOBaHHOIO Xapakrepa.

B cooteetctBUM C TpeboBaHnaMn OrOC COO kK maTepuanbHO-TEXHUYECKOMY
obecnedyeHnto y4yebHOro npouecca 6a30BbIi YPOBEHb Kypca (U3UKNW Ha YpPOBHE
cpegHero obuwero obpasoBaHUs OO/MKEH WU3y4aTbCA B YCNOBUAX MPEegMETHOro
KabuHeta QU3NKN WM B YCMOBUAX WHTErpUPOBAHHOIO KabuHeTa npeaMeToB
€CTECTBEHHO-Hay4YHOro umkna. Hannume B kKabuHeTe (QU3VKNM HeobXxoanMmMoro
nabopaTtopHOro o6opyaoBaHns s BbIMOMHEHNS YKa3aHHbIX B Nporpamme no usnke
YYEHUYECKNX  MNPaKTMYEeCKUX paboT U OEeMOHCTPauUoOHHOro  06opynoBaHUSA
obsa3aTesnbHO.

[eMoHcTpaumoHHoe obopygoBaHne OPMUPYETCA B COOTBETCTBMM C MPUHLMMOM
MUHUMaNbLHON [OCTATOMHOCTU UK obecneynBaeT MOCTAHOBKY MEepPeYnNCNeHHbIX B
nporpammMme no (U3MKe KIYEBBLIX AEMOHCTpaUuUi ANs WUCCNeqoBaHns MN3yyYaemblx
SABMIEHNA N NPOLIECCOB, SMMUPUYECKUX U PyHAAMEHTASIbHbIX 3aKOHOB, UX TEXHUYECKNX
NPUMEHEHNIA.

JlabopatopHoe o6opyooBaHMe ONA  YYEHUYECKUX MpPaKTU4YecKnx paboTt
hopmupyeTcs B BUAE TeMaTUHYECKMX KOMMEKTOB U 06ecrneynBaeTcs B pacyeTe OgHOro
KOMMfiekTa Ha [AOByX oby4alowmxcs. TemaTuyeckne KOMMekTbl JflabopaTopHOro
ob6opynoBaHNA OOMKHbl  ObiTb  MOCTPOEHbl HA KOMMMEKCHOM  WCMONb30BaHUU
aHanoroBbIX N LNQPOBLIX MPUOOPOB, a TaKXKEe KOMMbIOTEPHbIX N3MEPUTENbHbIX CUCTEM
B BUAE undpoBbix nabopaTtopuii.

OCHOBHbIMU LeNsaMn n3yveHns prsnkm B obLemMm obpas3oBaHnn SBASIOTCA:

e (popmMupoBaHMNE NHTEpPEeca U CTPEMIIEHUS OOYHaIOLLNXCA K HAyYHOMY U3YHEHUIO
npupoabl, PasBUTNE NX MHTENNEKTYaNbHbIX N TBOPYECKNX CMOCOBHOCTEN;

e pasBuUTWE NpPencTaBneHni O Hay4YHOM MeTode MOo3HaHuA 1N (HopMUPOBaHNE
NCCNenoBaTeSIbCKOro OTHOLLEHUS K OKPY>KatoLWUM SIBIIEHUSAM;

e (popmupoBaHME Hay4HHOrO0 MUPOBO33PEHMS KaK pesynbrata U3y4eHuss OCHOB
CTPOEHUA MaTepun N PyHAAMeHTaNIbHbIX 3aKOHOB (PU3UKK;

e (hoOpMUPOBAHNE YMEHUA OOBACHATb SBNEHUS C UCMONb30BaHNEM (DU3NYECKMX
3HaHWIN N Hay4HbIX A0Ka3aTeNbCTB;

e (opmMUpOBaHME npeacTaBneHu O ponn U3VKN ANS  pasBuTUa  Opyrux
€CTECTBEHHbIX HaYK, TEXHUKN 1 TEXHOMOM M.

JocTmxeHne aTux uenen obecrneymBaeTCs peLleHVeM cnefylowmx 3agady B

npouecce n3y4yeHns Kypca (ousnku Ha ypoBHe cpegHero obLero o6pasoBaHus:
® [puobpeTeHne CUCTEMbl 3HaHMN 06 OBLWMX (PU3NYECKMX 3aKOHOMEPHOCTSX,
3aKoHax, Teopusx, BKJItOHas MEXaHWuKY, MONEKYNAPHYIO  (DU3NKY,
3ANEKTPOOVNHAMUKY, KBAHTOBYIO (DU3NKY U SN1EeMEHTbI aCTPOUINKNY;



e (HOpPMUPOBAHNE YMEHWUA MPUMEHATb TEOPETMYECKNE 3HaHMA AN OObACHEHMS
du3andecknx ABNEHNA B NPUPOAE W LNS NPUHATUS NPaKTUYECKUX PeLleHuid B
NOBCEAHEBHON XXN3HW;

® OCBOEHMe CrocobOoB peLleHns pasnnyHbIX 3afad C SBHO 3afaHHON (hr3N4eCcKom
MOAEeNbIo, 3a4ay, nogpasyMeBaroLmnX CaMoCToATENbHOE co3aaHne (U3N4eCcKon
Mopenn, afeKkBaTHoOW YCNoBusAM 3afaqdu;

® OHVMaHNe PU3NYECKNX OCHOB N NMPUHLMUNOB OENCTBUSA TEXHNYECKMX YCTPONCTB
N TEXHONOIMYECKNX NPOLLECCOB, NX BINSHMSA HA OKPY>KaOLLYO CPeEAy;

e OBMafeHne MeTogamMuM CaMOCTOSITENBbHOMO MNaHNPOBaHUS U MPOBEOEeHUs
hu3nNYeCcKNX SKCNEPUMEHTOB, aHanmMsa W uHTepnpeTaumm unHdbopmauun,
onpepeneHnsi QOCTOBEPHOCTY NOSIyYEHHOro pesynesTara;

e CO3[0aHMe YCNnoBWA LANs PasBUTUS YMEHUI NPOEKTHO-UCCNenoBaTebCKomn,
TBOPYECKON AEATENBHOCTH.

O6Lee 4nCcno 4YacoB, PEKOMEHOOBAHHbIX ANs U3y4eHnss pusnku, — 136 4acos: B
10 knacce - 68 4acos (2 yaca B Hegento), B 11 knacce — 68 4acoB (2 Yaca B Hegento).

Mpepnaraembin B nNporpamme no @uU3NKe nepeyvyeHb NabopaTopHbIX W
NpaKTMYECKNX paboT ABNSETCSA PEKOMEOOBaHHbIM, y4UTENb AenaeT BblI6Op NpoBeaeHNs
nabopatopHbIX paboT M OMbITOB C Y4ETOM WHAMBUAOYANbHbIX OCOBGEHHOCTEN
obyyaroLmnxcs.

Jlio6asn pabodas nporpamMmma OMKHA NOMHOCTLIO BKJOYaTb B cebsa coaep)xaHne
AaHHOWN NporpamMmbl No puaunke.

B oTgenbHbIX cnyyasx Kypc (usnkm 6a3oBOro YpoOBHSA MOXET U3y4aTbCs B
obbeme 204 yaca 3a gBa roga oby4deHns (3 4 B Hegenmto B 10 n 11 knaccax). B atom
cllydae yBenmumBaeTcss He MeHee 4em po 20 4 pes3epBHOE BpeMs, KOTOpPOe
NCMONb3YyeTCa yuntTenem Ons U3y4eHus BOMPOCOB, TECHO CBA3AHHbLIX C BblOPaHHbIM
npodunem obyyeHusi, U yBenn4MBaeTcsa y4ebHas Harpyska, OTBOAMMAasi Ha U3ydeHue
MEXaHUKN, MONEKYNSPHON (DU3NKN N INEKTPOLMHAMMKN, 32 CHET pacLUMpeHns Yucna
nabopartopHbIX paboT MCCNenqoBaTeNbCKOro  XapakTepa W YPOKOB  pPeLleHUs
Ka4eCTBEHHbIX N pacyeTHbIX 3a8ay.



COLAEPXAHUE OBYYEHUSA
10 KNNACC

Pa3pen 1. ®u3uka n metoabl HAy4YHOro NO3HaAHUSI.

dusnka — Hayka o npupope. HayyHble MeToAbl MO3HAHWUS OKpYXXatoLlero mupa.
Ponb akcnepumeHTa M Teopun B Mpouecce MNO3HaHUA NpupoAbl. DKCNEPUMEHT B
dusuke.

MopenupoBaHne U3NYeCKUX SBAEHUA W nNpoueccoB. Hay4yHble rMnNoTesbl.
dusn4eckmne 3akoOHbl U Teopuun. [paHuubl NPUMEHMMOCTN (U3NYECKNX 3aKOHOB.
MpuHUMN cOOTBETCTBUS.

Ponb 1 mecto punsmkn B hopMmMpoBaHnNN COBPEMEHHOWN HAYHYHOW KapTUHbI M1Pa,
B NPaKTU4ECKOWN AEATENBHOCTU IOSEN.

HAemoHcTpayun.

AHanorosble 1 LMPPOBbIE N3MEPUTENbHbIE MPUOOPbLI, KOMMbIOTEPHbIE OATHNKN.

Paspen 2. MexaHuka.

Tema 1. Kunemaruka.

MexaHnyeckoe pgBukeHne. OTHOCUTESIBHOCTb MEXaHUYECKOrO  OBUXKEHUS.
Cuctema otcyeTa. TpaekTopus.

[MepemelleHne, CKOpPOCTb (CpemaHsii CKOPOCTb, MrHOBEHHAas CKOPOCTb) U
YCKOpPEHNEe MaTepuanbHONW TOYKW, WX MNPOEKUMM Ha OCUM CUCTEMbl KOOpAUHAT.
Cno>xeHune nepemMeLLeHNin N CIIOXXEHNE CKOPOCTEN.

PaBHOMEpPHOE W1 pPaBHOYCKOPEHHOE MNPSMOMHENHOE [LOBM>XeHME. [padumku
3aBMCMMOCTU KOOPAMHAT, CKOPOCTU, YCKOPEHUSA, NyTU N NepeMeLLeHnss MaTepuasnibHom
TOYKM OT BPEMEHM.

CBoboaHoe nageHne. YckopeHne cBo60aHOro nageHus.

KpuBonuHenHoe gpukeHuve. [BukeHne maTepuanbHON TOYKU MO OKPYXHOCTU C
NOCTOSIHHOM MO MOAYNIO CKOPOCTbLIO. YrnoBasi CKOPOCTb, JIMHENHAA CKOPOCTb. [eprog,
N YacToTa obpaLleHns. LileHTpocTpeMnTenbHOE YCKOPEHME.

TexHn4eckme yCTponCcTBa MU NpakTU4ecKoe NPUMEHEHNE: CAOMETP, ABMKEHNE
CHapsAoB, LEenHble N peMeHHbIE nepepaYun.

HdemoHcTpayun.

Mopgenb cuctembl OTcYeTa, WMKOCTPaUMS KUHEMaTUYEeCKUX XapaKTepucTuk
ABVDKEHUS.

MpeobpasoBaHne ABMXXEHWI C UCMOb30BaHNEM NPOCTbIX MEXaHN3MOB.

[MapgeHne Ten B BO3Qyxe N B pa3peXeHHOM NpOCTPaHCTBE.

HabniogeHne pBukeHWst Tena, OPOLWIEHHOrO Mo YIMOM K T[OPU3OHTY W
FOPU30HTASIbHO.

MamepeHne yckopeHnsi CBOGOAHOIo nageHust.

HanpaeneHne CKopoCcTu Npu ABVXEHUN MO OKPY>KHOCTW.

Y4yeHnyecknn akcnepumeHT, 1abopaTopHbie paboTbl, MNPaKTUKYM.



N3yyeHne HepaBHOMEPHOrO [ABWXXEHMS C LENbl onpeaeneHns MrHOBEHHOM
CKOPOCTW.

ViccnepoBaHne COOTHOLUEHUS MexXay nyTaMu, NPOWOEHHbIMKM  TefloM  3a
nocnefoBartesibHble paBHble NPOMEXYTKM BPEMEHU MPU PaBHOYCKOPEHHOM LBVXXEHUN
C HavanbHOW CKOPOCTbLIO, PaBHOM HyJItO.

N3yyeHune OBMKEHNS LLIaprKa B BA3KOW XXNOKOCTN.

N3y4deHne gBmxeHuns Tena, 6pOLLEHHOIO rOPU3OHTaNbHO.

Tema 2. [luHamuka.

MpuHuun oTHocutenbHocTU Manunes. lNepBbii 3akoH HbloToHa. VHepuwmanbHble
CUCTEMbI OTCHETA.

Macca tena. Cuna. MNpuHunn cynepno3uunn cun. Btopon 3akoH HbtoToHa ans
MaTepuanbHON TOYKN. TPETUI 3aKOH HbloTOHA ANa MaTepuanbHbIX TOYEK.

3aKoH BceMMpHOro taroteHuns. Cunna tsxxecTtu. NepBast KocMn4eckas CKOpPOCTb.

Cwuna ynpyroctn. 3akoH lyka. Bec Tena.

TpeHne. Bupgbl TpeHus (MOKOs, CKONbXeHud, kadeHus). Cuna TpeHus. Cyxoe
TpeHne. Cuna TPeHUs CKOMbXEHUS N cuna TpeHusa nokosi. KoadduumeHT TpeHus.
Cwnna conpoTuBAEHNS NPY ABMXKEHUWN Tena B XXUOKOCTU UK rase.

MocTynaTenbHOE 1 BpallaTenbHoe ABUXKeHe abComMTHO TBEPOOro Tena.

MOMEHT cusbl OTHOCUTENBHO OCK BpaLleHus. [ne4vo cunel. Ycnosus paBHoOBeCUsA
TBEpPAOro Tena.

TexHu4yeckue ycTpomncTea 1 NpakTn4eckoe npuMeHeHne: NOALUMHUKKY, OABUXXEHNE
NCKYCCTBEHHbIX CMYyTHNKOB.

HdemoHcTpaynn.

SBneHve nHepuun.

CpaBHeHVe mMacc B3aMMOLENCTBYOLLNX TeN.

BTopon 3akoH HbtoToHa.

N3mepeHne cun.

CnoxxeHue cun.

3aBMUCUMOCTb CWMbl YIPYrocTu oT AedopmMaumn.

HesecomocTb. Bec Tena npun ycKopeHHOM rnogbemMe 1 nageHuu.

CpaBHeHne cun TPEHUS MOKOS, KAYEHUS U CKOSNbXXEHUS.

Ycnosusa paBHoBecus TBepaoro tena. Buabl pasHoBecus.

Y4uyeHunyecknii aKcrnepumMeHT, 1abopaTopHbie paboThl, MPaKTUKYM.

N3yyeHune gBmxeHns 6pycka no HakSIOHHOW MIOCKOCTMW.

ViccnepoBaHue 3aBMCMMOCTU CWA YNPYrocTW, BO3HUKAKOWMX B MPY>XUHE W
pe3nHoBOM ob6pasue, OT ux gedopmayuu.

ViccnegoBaHue ycnosumn paBHOBECKSI TBEPAOrO Tena, UMEIOLLLEro OCb BpaLLeHWS.

Tema 3. 3aKOHbI COXPaHEHUs1 B MeXaHUKe.

Vmnynec matepmanbHOM TOYKM (Tena), CUCTEMbI MaTepuanbHbIX TOYeK. Vimnynbc
Cunbl M WN3MEHEHWEe uMNynbca Tefna. 3aKoH COoXpaHeHus wumnynbca. PeakTuBHoe
ABVKEHNE.

PaboTta cunbl. MOLHOCTb CUnbl.



KuHeTudeckass aHepruss martepuasnibHOM TO4YKU. Teopema 06 U3MEHEHUU
KUHETNYECKON SHEPIUN.

MoTeHumnanbHas aHeprud. NoTeHuManbHaa aHeprusa ynpyro aedopmMmnpoBaHHOM
Npy>XnHbl. [oTeHumanbHasa aHeprusa Tena B65mM3n NOBEPXHOCTU 3eMN.

MoTeHumanbHble N HenoTeHuManbHble cunbl. CBA3b PaboTbl HEMOTEHUMANIbHbIX
CUN C W3MEHEHNEM MEeXaHU4eCKOW 3Heprum cuctembl Ten. 3aKOH COXpaHeHus
MEXaHNYECKOWN SHEPrunun.

Ynpyruve v Heynpyrme cTofIKHOBEHWS.

TexHu4Yeckne yCTponcTBa W MNpakTUY4ECKOE MNPUMEHEHNE: BOLOMET, KoOmMep,
NPY>KNHHbIN NUCTONET, ABUXXEHNE PaKeET.

HdemoHcTpayun.

3aKOH COXpaHeHus umnysnbca.

PeakTtuBHOE OBU>XEHME.

[Mepexon NoTeHunansHOM 3HEPrun B KNHETUYECKYHO 1 06paTHO.

YuyeHun4yecknn akcrnepumeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

N3yyeHrne abCcontoTHO Heynpyroro yaapa ¢ NOMOLLbIO ABYX OAMHAKOBbIX HUTSHbIX
MasATHVKOB.

VccnepgoBaHue cBs3n paboTbl CUSIbl C UBMEHEHNEM MEXaHUYECKOWN SHeprumn Tena
Ha npuMepe pacTaXXeHUs PE3NHOBOIO XryTa.

Paspen 3. MonekynsipHasa pu3nka n TepmoguHamMmuka.

Tema 1. OCHOBbI MONIEKYJISIPHO-KUHETUYECKON Teopun.

OCHOBHble MONOXEHNS MOSIEKYNAPHO-KMHETUHECKON TEOPUN U KX OrMbITHOE
obocHoBaHue. bpoyHoBckoe paBwxkeHue. [Ouddysnsa. Xapaktep OBWKEHUA I
B3auMOAeNCTBNSA YacTul BellectTsa. Mogenu CTpoeHUs ra3oB, XXNOKOCTEN U TBepLObIX
Ten N o6bACHEHNEe CBOWCTB BeLLeCcTBa Ha OCHOBe 3TUX mopenen. Macca u pasmepsl
mMonekyn. KonnyecTtBo BelecTsa. [locTtossHHas Asoragpo.

TennoBoe paBHOBecue. Temnepatypa u ee u3MmepeHue. Llkana Temnepatyp
Llenbcus.

Mopenb npeanbHoro rasa. OCHOBHOE ypaBHEHUE MONEKYNSAPHO-KUMHETUYECKOW
Teopun wungeanbHoro rasa. AO6GCoNOTHaAA Temrnepatypa Kak Mepa cpegHen
KUHETMYECKON 3Heprun TennoBOro AOBMXKeHus YacTtuy rasa. Llkana Temnepartyp
KenbBnHa. [a3oBble 3akOHbI. YpaBHeHe Mengeneesa—KnanenpoHa. 3akoH [danstoHa.
N3onpoueccbl B wmgeasbHOM ra3e C MOCTOSIHHbIM — KOSIMYECTBOM  BeLlecTBa.
Ipacmyeckoe npencTasneHne N30NPOLECCOB: N30TepMa, N3oxopa, nsobapa.

TexHn4eckune ycTpomncTea 1 NpakTU4eckoe npuMeHeHne: TepMoMeTp, 6apoMeTp.

HdemoHcTpayun.

OnbITbl, [oOKasbiBalOWME [OUCKPETHOE CTPOEeHWe BellecTBa, QoTorpadun
MOJIEKY OPraHNyYeCKUX COeqUHEHNIA.

OnbiTbl N0 Anddy3nm XXNAKOCTEN 1 ra3os.

Mogenb 6pOyHOBCKOIro ABUXKEHMS.

Mogenb onbiTa LUTepHa.

OnbITbl, AOKa3bIBAKOLLME CYLLECTBOBAHNE MEXMONEKYNAPHOrO B3aMMOOeNCTBUS.



Mogenb, nnniocTpupytowasa Nnpupoay AaBfeHns ra3a Ha CTEHKN cocyga.

OnbITbl, wANIOCTPUPYOWMWE  YpaBHEHWE  COCTOSHUS — MaeanbHOro  rasa,
N30MpPOLECCHI.

YuyeHunyecknii aKcrnepumeHT, 1abopaTopHbie paboThl, MPaKTUKYM.

OnpepgeneHne maccbl BO3gyxa B K/NaCCHOW KOMHaTe Ha OCHOBE W3MEpPEHUI
obbema KOMHaTbl, faBNeHus 1 TeMnepaTypbl BO3ayxa B HEN.

ViccnepoBaHue 3aBUCMMOCTU MeXAY napamMeTpamMu COCTOSIHUS Pas3peXXeHHOro
rasa.

Tema 2. OCHOBbI TEPMOANHAMUKMN.

TepmoguHammyeckas cuctema. BHyTpeHHAA aHeprus TepMOAMHaAMUYECKON
CUCTEMbI M CNOCOObI ee M3MeHeHusa. KonmyecTBo TennoTbl U padoTta. BHyTpeHHss
3HEeprus 0gHOaTOMHOroO uaeansHoOro rasa. Bugbl Tennonepenadn: TennoNpPoBOLHOCTb,
KOHBEKLUMS, N3nyyeHne. YaenbHas Tens0eMKOCTb BelecTsa. Konn4ecTso TennoTbl Npu
Tennonepegade.

MoHatTne 06 apguabaTtHOM npouecce. [lepBbll 3aKOH TepMOAUHAMUKM.
[MpyMmeHeHne nepBOro 3akoHa TepMOAMHAMMKM K wu3ornpoueccam. [padunydeckas
NHTepnpeTaums paboTbl rasa.

BTopon 3akoH TepmMoanHamukin. Heob6paTtnMocTb NPoLEeccoB B Npupoge.

Tennosble MawwmHbl. MprHUMNBI AEWCTBMS TENNOBbIX MawwnH. [NpeobpasoBaHns
3Heprnm B TenaoBblX MawwmHax. KoadduumeHT nonesHoro AencTBUSA TensoBOu
MawwuHbl. Lukn KapHo n ero KoapuuMeHT MONe3HOoro AenCTBUsS. DKONormyeckmne
Npo6nembl TENNOIHEPTETUKM.

TexHn4eckne yCTponcTea 1 NpakTU4eckoe NpMMeHeEHVe: ABurateflb BHyTPEHHEro
CropaHusi, 6bITOBON XONOOUNbHUK, KOHANLNOHED.

HdemoHcTpayun.

I3aMeHeHne BHYTPEHHEN SHEPrM Tena Npu coBepLUEHNN paboThl: BbINET NPOOGKN
N3 BYTbINKN NOA AENCTBMEM CXATOro BO3ayxa, HarpeBaHue adupa B naTtyHHoOU Tpyoke
nyTemMm TpeHus (BUOeogeMOHCTPaLMS).

IameHeHne BHYTPEHHEN SHEPruKM (TEMNepaTypbl) Tena npu Tennonepenaye.

OnbIT No agnabaTtHOMY pacLuMpeHnto Bo3gyxa (onbIT C BO3AYLLHbIM OFHUBOM).

Mogenn napoBon TypOuHbl, OBUraTenst BHYTPEHHEro CropaHusi, peakTUBHOIo
asurartens.

Y4uyeHunyecknii aKcrnepumMeHT, 1abopaTopHbie paboThl, MPaKTUKYM.

N3amepeHune ygenbHon TenI0EMKOCTMW.

Tema 3. ArperatHbie cOCTOsIHUS BewjecTBa. @a30Bble repexoabl.

MapoobpasoBaHne 1 KoHaeHcauus. McnapeHne n kuneHue. AbcontoTHas u
OTHOCUTENbHAA BAXHOCTb BoO3gyxa. HacbiweHHbIn nap. YgenbHas TennoTa
napoo6pasoBaHus. 3aBUCMMOCTb TeMMnepaTypbl KUMEHUS OT AaBneHNs.

Teeppooe Teno. Kpuctannmyeckne m amopdHble Tena. AHU3OTPOMNMs CBOWCTB
KpuctannoB. >Kugkue Kpuctannbl. CoBpeMeHHble MaTepuanbl. [1naeBneHne wn
KpycTannusaums. YaenoHas Tennora nnasnexHus. Cyénumauus.

YpaBHeHue Tennosoro 6anaHca.



TexHun4Yeckne YCTPOMCTBA U NPaKTUYECKOE MNPUMEHEHNE: TUFPOMETP U
NCUXPOMETP, KanopuMETP, TEXHONOMMM NOMYHYEHUS COBPEMEHHbIX Marepuanos, B TOM
4yncne HaHomaTepuanos, U HAHOTEXHOSOMUN.

HdemoHcTpayun.

CBoiicTBa HaCbILWEHHbIX NapoB.

KuneHne npu NOHMXEHHOM OaBNEeHUN.

Cnocobbl N3MEPEHNS BNAXKHOCTN.

HabnogeHne HarpeBaHnst 1 NNaBneHns KpUCcTanIn4yeckoro BeLecTsa.

LeMoHCcTpaunsa KpucTanos.

YueHn4yecKknmn akcnepumMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

i3amepeHmne oTHOCUTENBHOW BNa>KHOCTU BO3AyXa.

Paspen 4. dnekTpoanHamuka.

Tema 1. dnekTpocraruka.

dnekTpunsaums Ten. IneKTpuyecknn 3apsag. [sa Buaa aneKTpuyeckKnx 3apsnos.
MpoBOAHWNKMK, OMINEKTPUKA N NOMYNPOBOAHUKN. 3aKOH COXPaHEHUs! 31eKTPUYECKOro
3apsga.

B3anmopenicteme 3apsgoB. 3akoH KynoHa. TOYeYHbIn 3NeKTPUYECKuin 3apsig.
OnekTpudeckoe none. HanpshkeHHOCTb  anekTpudeckoro  nons.  [NpuHumn
Cynepnosnunn aNEKTPNYECKNX Nonen. JIMHNN HaNPS>XEHHOCTN ANEKTPUYECKOrO NOnsi.

Pabota cun anektpoctatndeckoro nons. oTeHuman. PasHOCTb MNOTEHLManoB.
MpPOBOAHVKM W OUINEKTPUKM B 3nekTpocTatndeckoMm none. [duanektpudeckas
NPOHNLIAEMOCTb.

ONeKTpoeMKoCTb. KoHpeHcaTop. ONeKTPOEMKOCTb MJIOCKOro KoHAeHcaTopa.
OHeprusa 3apsi>XeHHOro KoHgeHcaTopa.

TexHn4Yeckne yCTponcTBa W NPaKTUYECKOE MPUMEHEHME:  3NEKTPOCKON,
9NIEKTPOMETP,  ANEKTPOCTATMYEecKas 3awimta, 3a3eMiieHne  3neKTponpubopos,
KOHOEHcaTop, KONMMPOBasibHbIM annapar, CTPYWHbIN MPUHTEP.

AdemoHcTpayunn.

YCTPOWCTBO U NPUHLMN AENCTBUS 3NEKTPOMETPA.

B3anmopencTame HaaNeKTPN30BaHHbIX TeN.

ONeKTpU4ecKoe none 3aps>KeHHbIX Ten.

[MpOBOAHNKM B 3NEKTPOCTATUHECKOM MOJIE.

dnekTpocTaTnyeckas 3awmTa.

[N3aneKTpukn B aNeKTpocTaTn4eckom nore.

3aBUCUMOCTb 3NEKTPOEMKOCTM MSIOCKOr0 KOHAEeHcaTopa OT MioLwiaan nnacTuH,
PACCTOSHUSA MEXAY HUMWN N OUINEKTPUYECKON MPOHULAEMOCTN.

OHeprus 3apsi>XeHHOro KoHgeHcarTopa.

YuyeHn4decknmn aKcrnepumMeHT, 1abopaTtopHbie paboTbl, MNPaKTUKYM.

MamepeHne anekTpoemMKoCT KoHAeHcaTopa.

Tema 2. [NoCTOSIHHBIN /1IEKTPUYECKUN TOK. TOKN B pa3sindHbIX cpesax.

DNEKTPUYECKNIN TOK. YCNOBMKS CYLLLECTBOBAHUSA 31EKTPNYECKOrO TOKa. VICTOYHNKIN
Toka. Cnna Toka. [10CTOSAHHbIN TOK.



HanpsixkeHue. 3akoH Oma gns yyacTtka uenm.

OneKkTpuyeckoe CconpoTuBneHne. YOoenoHOe  COMpOTMBIIEHWE — BeLlecTsa.
lMocneposatenbHoe, NapanfensHoe, CMeLLaHHOe CoegUHEHNe NPOBOOHNKOB.

Pabota  anekTpumyeckoro  Toka. 3akoH  [koynsa-JleHua.  MowHoCTb
3NEKTPUYECKOrO TOKA.

DNEeKTPOoABMXKYLLAA cuna 1N BHYTPEHHEE COMPOTUBIIEHNE UCTOYHMKA TOKa. 3aKOH
Oma ans NonHon (3amMKHyTON) anekTpuyeckon Luenn. KopoTkoe 3ambiKaHue.

ONEeKTPOHHAsA NPOBOLAMMOCTb TBEPAbIX METANNOB. 3aBUCMMOCTb COMPOTUBIEHNS
MeTannoB oT TeMnepartypbl. CBepXNpoBOAUMOCTb.

DNEKTPUYECKNIA TOK B BaKyyme. CBONCTBA 3IEKTPOHHbIX MY4YKOB.

[MonynpoBOgHUKMN. CobcTBEHHas n npumMmecHas NPOBOAMMOCTb
nonynpoBofHukoB. CBoncTea p—n-nepexopa. NonynpoBogHNKOBbIE NPUGOPbI.

ONeKTpuyecKnn  TOK B pacTBopax W  pacniaBax  3fEKTPOUTOB.
DneKkTponuTnyeckasn guccoumaums. dNeKTponua.

IneKTpn4eckuin Tok B radax. CaMoCTOATENbHbIN U HECAMOCTOSTENbHbIN pPa3psa.
MonHus. lNnasma.

TexHn4yeckme yCTponcTea 1 NpakTU4ecKoe NpUMEHeHe: aMnepMeTp, BONLTMETP,
peocTaT, ICTOYHUKIN TOKa, 3NeKTpoHarpeBaTteibHble Npnbopbl, NEKTPOOCBETUTENbHbIE
npubopbl, TEPMOMETP  COMPOTUBAEHUS, BaKyyMHbIA OuO4, TEPMUCTOPbI W
hoTopesancTopbl, NONYNPOBOSHUKOBLIN OMOL, ranbBaHnKa.

HdemoHcTpayun.

N3mepeHune cunbl Toka 1 HanpsiXXKeHUs.

3aBNCMMOCTb  COMPOTMBAEHUS  LWINHOPUYECKUX MPOBOOHUKOB OT  AMWHbI,
noLaam NonepeyHoro cevYeHms n matepuana.

CwmellaHHOe coenHeHne NPOBOAHVKOB.

MpamMoe un3MepeHne  aNeKTpoOBMKYLLUen cunbl. KOpOTKOoe  3amblkaHue
rasibBaHNY€CKOro afieMeHTa 1 OLeHKa BHYTPEHHErO CONPOTUBNEHUS.

3aBNCMMOCTb CONPOTMBIIEHMS METANIOB OT TEMMeEPATypbI.

MpoBOANMOCTb 3NEKTPONUTOB.

VickpoBon paspsg 1 NpoBoguMOCTb BO3ayXa.

OAHOCTOPOHHSS MPOBOAMMOCTb ANOAA.

YuyeHn4yecKnm akcnepumMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

M3yyeHne cmelaHHoro coegnHeHns pe3ncTopoB.

M3mepeHne anekTpoaBMXYLLEN CWMbl UCTOYHMKA TOKa WM €ero BHYTPEHHEro
COMNPOTMBIEHNS.

HabntogeHne anekTponusa.

MexnpeameTHble CBA3WN.

N3ydeHne kypca uankm 6aszoBoro ypoBHA B 10 Knacce OCyLLeCTBNAETCA C
YHETOM cCoAep KaTefbHbIX MeXNPeaMETHbIX CBA3EN C Kypcamn MaTemMaTuku, 61onoruu,
XUMmnK, reorpacmm n TEXHONOIUN.



MexnpegmeTHbie MOHSAITUS, CBSI3aHHble C U3Y4YEeHNEeM MeTO[OB Hay4YHOro
Mo3HaHUA: siBNeHne, Hay4Hbl hakT, rmnoTesa, pusndeckas BennynHa, 3aKoH, Teopus,
HabnOeHNe, SKCNEPUMEHT, MOLENNPOBaHNE, MOLESb, UBMEPEHNE.

Marematuka: pelleHne CUCTEMbl YpaBHEHUN, NMHENHAa yHKUMsS, napabona,
rmnepbona, nx rpaduku 1 CBONCTBA, TPUrOHOMETPUYECKNE (DYHKLMN: CUHYC, KOCUHYC,
TAHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKOECTBO, BEKTOPbI U WX
NPOEKLMN Ha OCY KOOPLMHAT, CNIOXKEHNE BEKTOPOB.

Buonorus: mexaHndeckoe AOBWXEHME B >XXMBOW npupoge, anddysns, ocmoc,
TENNOOOMEH >KMBbIX OPraHM3MOB (BUAObl Tennonepenadqn, TENIOBOE pPaBHOBECKE),
3NIEKTPUNYHECKNE ABMEHNS B XKNBOW NPUPOLE.

Xumusi: OUCKpPETHOe CTPOEHne BeLLEeCTBa, CTPOEHWe aTOMOB U MOMEKys, MOSb
BELLLEeCTBa, MONApHas Macca, TennoBble CBOWCTBA TBEPAbIX TeN, XXUOKOCTEN U ra3os,
3MIEKTPNYECKNE CBONCTBA METAOB, 3NEKTPONNTUYECKAA aUCCOoLMaLms, ranbBaHNKa.

lTeorpagus: Bna>kHOCTb BO3[yxa, BETPbl, 6apoMeTp, TEPMOMETP.

TexHonorus: npeobpa3oBaHne OBUKEHUI C UCNONb30BaHNEM MEXAHU3MOB, YYeT
TPEHUA B TEXHUKE, MOOLIUMHUKWA, MCMONb30BaHWE 3aKOHa COXPaHEHUs MMmnynbca B
TexHuUKe (paketa, BOAOMET W [pyrue), ABuUraTenb BHYTPEHHEro cropaHusi, naposas
Typ6uHa, 6bITOBON XONOOUNbHUK, KOHONULWMOHEP, TEXHOMNOMMN NMOMYy4YEHNST COBPEMEHHbIX
MaTepuanos, B TOM Y/CME€ HAHOMaTEPManoB, 1 HAHOTEXHONMOMK, AfIEKTPOCTaTNYECKas
3awnTa,  3as3eMfieHne  3nekTponpubopos, KCEPOKC,  CTPYWHbIA  MPUHTEP,
afleKTpoHarpeBaTtefbHble NPUBOPBbI, ANEKTPOOCBETUTESIbHBbIE NPNGOPBI, rajibBaHMKa.

11 KJNIACC

Paspen 4. dnekTpoanHamuka.

Tema 3. MarHuTHOe nosie. ANeKTPOMarHUTHass MHAYKUMNSI.

MocTosiHHblEe MarHuTbl. B3anmopgencTtBume MOCTOSAHHbIX MarHuToB. MarHuTHoe
none. Bektop MarHuTHOM wmHAyKuMW. TpuMHUMN CynepnosvumMm MarHUTHbIX MOSEN.
JIMHUM MarHnTHOM nHAaYKUMN. KapTuHa IMHUA MarHUTHOWM UHOAYKUMN NONASt MOCTOSIHHbIX
MarHuTOB.

MarHuTHOe none NPoBOAHMKA C TOKOM. KapTvHa NIMHUIA UHOYKLUUN MarHUTHOrO
nona AJIMHHOMO MNPSIMOro MNPOBOAHWKA W 3aMKHYTOrO KOMbLEBOrO MNPOBOAHMKA,
KaTyLwwkun ¢ TokoM. OnbIT SpcTena. Bsanmopenctame npoBOgHNKOB C TOKOM.

Cuna AmMnepa, ee Mofyrnb U HanpasneHve.

Cuna JlopeHua, ee moaynb 1 HanpaseneHue. [BMKEHNE 3apsi>KEHHON YacTulbl B
OAHOPOAHOM MarHMTHOM nosne. PaboTa cunbl JlopeHua.

SiBneHne anekTpoMarHUTHOM MHAYKUMK. OTOK BeKTopa MarHUTHOW WHOYKLMW.
DNeKTPOOBMXKYLLAA cuia NHAYKUMN. 3aKOH 3NeKTPOMarHUTHOM nHaykumm ®apages.

BuxpeBoe anekTpuyeckoe none. ONEeKTPoOBMXKyLaa cuna WHAYKUMM B
NPOBOAHNKE, ABXKYLLEMCA NOCTynaTelbHO B OGHOPOAHOM MarHUTHOM rose.

MNpaBuno JleHua.



VNHaYKTUBHOCTD. AABneHune camMOoVHOYKLUUW. oneKkTpogBmxkyllas — cuna
CaMOUVHAYKLMN.

OHeprna MarHUTHOroO NONSA KaTyLKN C TOKOM.

DNeKTPOMarHnTHoe none.

TexHn4Yeckne yCTpoucTBa U NpPakTUYeCcKoe NPUMEHEHNE: NOCTOSAHHbIE MarHUThI,
9NIEKTPOMArHnTbl,  ANeKTpogBuratenb,  YCKOPUTENW  3fIEMEHTapPHbIX  YacTul,
NHOYKUMOHHAA Nevb.

HdemoHcTpayun.

OnbIT OpcTepa.

OTKNOHEHNE 3NEKTPOHHOIO NMy4vyKa MarHUTHbIM MONEM.

JINHUN NHAYKUMN MarHUTHOrO Nons.

B3anmopencTeme gByx NpoOBOAHNKOB C TOKOM.

Cwnna Amnepa.

Hencteme cunbl JTopeHua Ha NOHbI ANeKTpoanTa.

SBNneHne aneKTPOMarHUTHOM NHOYKLMUN.

Mpasuno JleHua.

3aBNCMMOCTb  3NEKTPOABMXKYLLEA CUMbl MHOYKLUMM OT CKOPOCTUW W3MEHEHUS
MarHMTHOro NoToKa.

SBneHme caMmonHOYKLUNN.

YuyeHunyecknii aKcrnepumMeHT, 1abopaTopHbie paboThl, MPaKTUKYM.

V3yyeHne MarHMTHOro nons KaTtyLwKy ¢ TOKOM.

ViccnepoBaHue geNCTBUSA NOCTOSHHOIO MarHMTa Ha PamKy C TOKOM.

ViccnepoBaHue SBNeHNst aNeKTPOMarHUTHOW NHOYKLMN.

Pa3pen 5. Kone6aHus n BOJIHbI.

Tema 1. MexaHun4eckue n as1IeKTpoMarHUTHbIe KosiebaHus.

KonebatenbHas cucrema. CobopgHble MeXxaHn4yeckmne KonebaHus.
lapmoHuyeckne konebanus. [lepuop, 4actota, amnauTyga u dasa KonebaHuia.
MPYy>XMHHBbIA ~ MasTHUK. MaremaTud4ecKnin MasiTHUK. YpaBHEHWE TapMOHUYECKNX
konebaHui. NpeBpaLleHne aHeprnm NP rapMoOHNYECKUX KonebaHnsIX.

KonebatenbHbin  KOHTYp. CBOOOAHbIE 9NEeKTPOMarHWTHble KonebaHus B
noeanbHOM  KonebaTenbHOM  KOHType. AHanorms Mexpy MeXaHU4ecKumm W
3ANeKTpPOMarHUTHoIMN KonebaHuamu. dopmyna TomcoHa. 3aKOoH COXpaHeHUs aHeprumn B
ngeanbHOM KonebaTeslbHOM KOHTYpe.

MpencTtaBneHne © 3aTyxawwmx KonebaHusx. BbIHYy>XXAEeHHble MexaHu4deckune
konebaHus. Pe3zoHaHc. BbIHy>KOeHHbIE aneKTpOMarHUTHble KofiebaHus.

lMepemeHHbIn ToK. CuHyconaanbHbl NepeMeHHbI TOK. MOLLHOCTbL NeEpPEMEHHOO
ToKa. AMNANTYQHOE N OENCTBYIOLLEE 3HAYEHME CUMbI TOKA 1 HANPSKEHUS.

TpaHchopmaTop. [lMpousBoacTBo, nepepada UM NOTPEOGNEHNE 3NEeKTPUYECKON
SHeprun. OKOMOrM4YeCcKne PUCKU Mpu MPOU3BOACTBE 3NeKTpoaHeprun. Kynbtypa
MCMNOSIb30BaHNSA ANEKTPOIHEPT N B MOBCEAHEBHOM XXUSHN.

TexHnYeckune yCTpomncTea 1 NPakTUYECKOE NPUMEHEHNE: SNEKTPUYECKINIA 3BOHOK,
reHepaTop NePEMEHHOIO TOKa, NIMHUM 3NeKTpornepenas.



HdemoHcTpayun.

WccnegoBaHne napameTpoB  KonebaTeflbHOM  CUCTEMbl  (MPY>KUHHBIA -+ UK
MaTeMaTUYECKNA MaATHUK).

HabnogeHne 3aTtyxarowmx KonebaHuia.

ViccnegoBaHue CBONCTB BbIHY>XXAEHHbIX KoiebaHuiA.

HabnogeHne pesoHaHca.

CB060HbIE ANEKTPOMarHNTHbIE KonebaHus.

Ocuunnorpammbl (3aBUCMMOCTU CWMbl TOKA WM HanpsKeHUss OT BPEeMeHn) Ons
3NIEKTPOMarHUTHbIX KOnebaHui.

PesoHaHC npu nocnegoBaTeNbHOM — COEAMHEHUM  PE3UCTOPa,  KaTyLIKWK
NHOYKTMBHOCTU N KOHAEHcaTopa.

Mogenb NMHUK anekTponepenadn.

YuyeHn4yecKnmn akcnepumMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

ViccnemoBaHue 3aBMCMMOCTM nepuopga ManbiX KonebaHun rpysa Ha HUTKM OT
AJIHbBI HATN 1 Maccbl rpy3a.

ViccnepoBaHne nepeMeHHOro Toka B LenM M3 nocnenoBaTeflbHO COeANHEHHbIX
KOHOeHcaTopa, KaTyLwKu 1 pesnctopa.

Tema 2. MexaHu4eckune n 3/1IeKTPOMarHUTHbI€ BOJIHbI.

MexaHnyeckne BOSHbI, YycnoBua pacnpocTtpaHeHus. [lepuoa. CKopocTb
pacnpocTpaHeHnss W gnauHa BOSHbL.  [lonepedHble M MPofoOSbHblE  BOJSIHbI.
WHTepdepeHuusa n gudpakumss MEXaHNYECKUX BOSIH.

3ByK. CKopoCTb 3ByKa. [POMKOCTbL 3BYyKa. BbicoTa ToHa. TeMbp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHbl. YCNOBUSI U3NYYEHUSI SNEKTPOMArHUTHBIX BOJH.
B3aumHasa opueHTaumsa BekTtopoB E, B, v B anekTpomarHuTHoW BonHe. CBouWcCTBa
9NIEKTPOMArHUTHbIX BOJH: OTPaXkeHue, npefioMneHne, nonapusauns, oudpakums,
NHTepdepeHums. CKOpOCTb 3NEKTPOMArHUTHbIX BOJTH.

LLikana oneKTpoMarHUTHbIX BOSH. [lpYMeHeHne 3NeKTPOMarHUTHbIX BOSMH B
TEXHNKE U1 ObITY.

MpuHUMNbI pagnocBa3n 1 TENEBUOEHUS.

Pagnonokauns. 9nekTpomMarHMTHOE 3arpsi3HEHNE OKPY>XatoLLen Cpeabl.

TexHu4Yeckne YyCTpPOMCTBA W  MNpPakKTU4eCKoe MPUMEHEHNE:  My3blKaslbHble
MHCTPYMEHTbI, YNbTPa3BYKOBasi AMarHOCTMKA B TEXHMKE W MeguuuHe, pagap,
paguonpueMHK, TENEBN30p, aHTeHHa, TenedoH, CBY-neuyb.

HdemoHcTpaynn.

O6pasoBaHe 1 pacnpoCTpPaHeHNe NONEPEYHbIX N NPOAOSBHbLIX BOSH.

Konebnouwieecs Teno Kak UCTOYHMK 3BYKa.

HabnogeHne oTpaxkeHusi 1 NpesioMIeHNss MEXaHNYECKUX BOJSTH.

HabnogeHne nHtepgepeHumn n gudpakumm MexaHn4eCKmnx BOJH.

3BYKOBOW PE30HAaHC.

HabnogeHne cBA3M rPOMKOCTU 3BYKa W BbICOTbl TOHA C aMnnUTy4on U 4aCcToOTON
KonebaHun.



ViccnemoBaHne CBOWCTB 3MEKTPOMArHUTHBIX BOJSIH: OTPaXkeHue, npenomieHune,
nonspusauns, andpakums, nHTepdepeHums.

Tema 3. OnTuka.

leomeTpudeckaa ontuka. [lpsMonMHenHoe pacnpoCcTpaHeHne cBeTa B
opHopopaHon cpepge. Jlyd ceeta. ToYeYHbIil ICTOYHUK CBETA.

OTpaxeHune cBeTa. 3akOHbl OTpakeHus cBeTa. [1ocTpoeHue n3obpaxkeHun B
NJOCKOM 3epKarne.

MpenomneHne ceeTa. 3akOHbl NMpenomineHusi ceeta. ABGCOSMIOTHbLIM MNokKasaTesb
npenomneHnsi. [lonHoe BHyTpeHHee oTpaxeHue. [lpedenbHbii  yron  MosIHOro
BHYTPEHHENO OTPa>KEHUS.

Iuncnepcus ceeta. CnoxHbln cocTaB 6enoro ceeta. LiBer.

Cobupatowme 1 paccemsaroLime NnH3bl. ToHKkas nnH3a. PoKycHOe paccTosiHMe U
onTM4ecKass cuna TOHKOM JNH3bl. [1OCTpOEHME U306pPaKeHU B coOMparowmx W
paccenBaromx nmH3ax. Popmyna TOHKON NMH3bI. YBENNYeHne, gaBaeMoe IMH30M.

Mpenenbl NPUMEHNMOCTN FEOMETPUYECKON ONMTUKM.

BonHoBasa ontuka. VHTepdepeHuna ceseta. KorepeHTHble MCTOYHUKKU. YCnoBus
HabNIOAEHNA MakCMyMOB WU MWHMMYMOB B WHTEP(EPEHLMOHHON KapTUHE OT ABYX
CUH(pa3HbIX KOrepeHTHbIX NCTOYHNKOB.

Onppakuus ceeta. OudpakumoHHas pelletka. Ycnosune HabnogeHnsa rnaBHbIX
MaKCUMYMOB Npuv NageHNn MOHOXPOMATMYECKOro CBETa Ha AN PAKLMOHHYIO PELLETKY.

Monsipnsaums ceeTta.

TexHu4Yeckmne yCTpoUCcTBaA W MNPaKTU4ECKOE MNPUMEHEHME: O4YKW, Nyna,
doToannapar, NPOEKUMOHHbIA annapart, MUKPOCKOr, TENECKOr, BOIOKOHHAst OMTUKa,
AndpakunMoHHas peLueTka, nonspons,.

HdemoHcTpayun.

MpsiMoONMHENHOEe pacnpoCTpaHeHne, OTPaXXeHWEe W NPENoMJIEHNE CBeTa.
OnTunyeckne npnbéopbl.

lMonHoe BHyTpeHHee oTpaxkeHne. Moaenb cBeToBOAA.

ViccnepoBaHue CBOMCTB N306PaXKeEHNIN B INH3AX.

Mopenn mukpockona, Teneckona.

HabnogeHne nHtepgepeHumn ceeTta.

HabniogeHvne gudpakumm ceeTa.

HabntogeHne gucnepcun ceeTa.

Mony4yeHne cnekTpa ¢ NOMOLLbIO NPU3MbI.

Mony4yeHne cnekTpa ¢ NOMOLLbLIO AN(PaKLNOHHON PELLETKMN.

HabntogeHne nonspusauun ceeTta.

YueHn4deckuni akcriepumMeHT, 1abopaTtopHbie paboTbl, MPaKTUKYM.

VamepeHune nokasaTensi NpenoMieHns cTekna.

ViccnegoBaHne CBOMCTB U306PaXKeHNIN B INH3AX.

HabniogeHne gucnepcun cBeTa.

Paspen 6. OcHOBbI cneunanbHON TEOPUN OTHOCUTENIbHOCTMU.



[PaHnLbl NPUMEHUMOCTU KNacCMYeCKon mexaHuku. [locTynatbl cneumnanbHON
TEopun OTHOCUTENBHOCTW: WHBApMaHTHOCTb MOAYNs CKOPOCTW CBETA B BaKyyMme,
NPVHLMN OTHOCUTENIBHOCTN DUHLUTENHA.

OTHOCUTENBHOCTL OAHOBPEMEHHOCTU. 3aMeffieHne BPEMEHN U COKpalleHne
ANVHBI.

DHeprnsa n UMNynbC PENSTUBUCTCKOM YacTuLbl.

CBA3b MacCbl C 3HeEprnen M UMMYyNbCOM PENATUBUCTCKOW YacTuubl. JHEpPrus
MOKOS.

Paspen 7. KsaHTtoBas ¢pusuka.

Tema 1. BnemeHTbI KBAHTOBOW OMNTUKN.

®oToHbl. Popmyna lNnaHka cBA3KM aHeprum OTOHA C ero 4acToTon. JHeprus u
NMMynbc PoToHa.

OTkpbiTie n uccnegosaHne ¢oTtoapdekta. OnbiTbl A.l. CTtonetosBa. 3aKoOHbI
doTtoahpekTa. YpaBHeHMe OSnHWTeNnHa pna goTtoaddekTa. «KpacHas rpaHuua»
doToadhdekTa.

HasneHne ceeta. OnbiTobl [1.H. Jlebepesa.

XvmMmunyeckoe gencTeune ceeTa.

TexHn4yeckne YyCTpoMUCTBaA UM MNpPaKTU4ecKoe MpPUMEHEHME: (POTOINEMEHT,
doToaaTymk, conHevHan 6atapes, cBeToamos,.

HdemoHcTpayun.

doToa(phekT Ha yCTaHOBKE C LIMHKOBOW NaCTUHON.

ViccnepoBaHne 3aKOHOB BHELLUHEro hoToadhdeKTa.

Ceetoguog.

ConHe4Has 6aTtapes.

Tema 2. CTpoeHue atoma .

Mopeno atoma TomcoHa. OnbiTel Pesepdoppa no paccesHuio a-4acTtul,.
MnaHeTtapHas mogenb atoma. lNoctynatel bopa. MNsnyyeHne n nornoweHne OTOHOB
npu Nepexofe atoMa C OQHOro YPOBHS aHeprun Ha apyron. Bugpl cnektpos. CnekTp
YPOBHEN 3HEPrn atoma Bogopoaa.

BonHoBble cBoncTBa 4Yactuy. BonHbl ge Bponns. KopnyckynspHo-BOSHOBOW
ayannam.

CnNOHTaHHOE 1 BbIHY>XOEHHOE U3/Ty4YEHNE.

TexHn4eckme ycTponcTBa M NPakKTUYeCKoe MPUMEHEHME: CNEKTPasbHbI aHann3
(cnekTpockon), nasep, KBAHTOBbIN KOMMbIOTEP.

HdemoHcTpayun.

Mogenb onbiTa Pesepdopaa.

OnpepgeneHve afnHbl BOMHbI nasepa.

HabnogeHne nnHenyaTbiX CNEKTPOB NU3NYyYEHWS.

Jlazep.

YuyeHunyecknmn akcrnepumeHT, 1abopaTopHblie paboTbl, MPaKTUKYM.

HabniogeHne nuHenyaToro cnekrpa.

Tema 3. AToMHOe s14pO.



OKCNEPUMEHTbI, [OKasblBalOLWME CIOXHOCTb CTpoeHus sapapa. OTKpbiTne
pagnoakTueHocTu. OnbiTbl Pesepdopna no onpepeneHnio coctaBa pPagnoakTUBHOMO
nanyyeHusi. Ceoncrtea anbga-, 6eta-, ramma-nanyyvyeHus. BnuaHune pagnoakTMBHOCTH
Ha >X1Bble OPraHU3Mmbil.

OTKkpbITe nNpoOTOHA W HeuTpoHa. HyknoHHas Mopgenb spapa [enseH6epra-—
ViBaHeHKo. 3apsig sgpa. Maccosoe vncno sgpa. sotonbl.

Anba-pacnag. SNeKTPOHHbIM N NO3UTPOHHbIN 6eTa-pacnag. amma-usnyyeHne.
3aKOH pagnoakTUBHOIO pacnaga.

OHeprus cBs3n HYKNOHOB B sape. AnepHble cunbl. [ledekT macchl sagpa.

AnepHble peakunn. [leneHve n CMHTe3 saep.

AnepHbin peakTop. TepmosaepHbln cuHTES. [pobnemMbl N NepcneKkTBbl SAepPHOM
SHEepreTnkn. SKONOrm4yecKne acnekTbl AAePHON 3HEPreTUKMN.

SnemMeHTapHble YacTuubl. OTKpbITYE NO3UTPOHA.

MeToabl HabAAEHNA U PErNCTPALMN SIEMEHTAPHbIX YaCTUL.

dyHOoameHTanbHble B3auMoaencTens. EQUHCTBO hn3nyeckon KapTuHbl M1pa.

TexHMYeckne yCTponCTBa M MPAKTMYECKOE MPUMEHEHME: LO3UMETP, Kamepa
BunbcoHa, sagepHbIi peakTop, atoMHas 6omoa.

HdemoHcTpayun.

CYETUYUK NOHUSNPYHIOLLNX HYaCTUL.

YuyeHunyecknii aKcrnepumMeHT, 1abopaTopHbie paboThl, MPaKTUKYM.

VccnegoBaHue TpekoB YacTuy, (Mo roToBbIM (poTorpadumsim).

Paspen 8. AnemeHTbl aCTPOHOMMU N aCTPODUIUKW.

OTanbl pasBuUTUSA acTpoHOMUK. [pMKnagHoOe M MMPOBO33PEHYECKOE 3HAYEHUE
aCTPOHOMUN.

Buao 3BesgHoro Heba. CosBe3gus, sipKue 3Be3fbl, MNAaHeTbl, WX BUAUMOE
OBVKEHNE.

ConHeyHas cuctema.

ConHue. ConHe4vHas akTMBHOCTb. VICTOYHUK aHeprum ConHua n 3Be3a. 3Be3npl,
NX OCHOBHbIE XapPaKTEPUCTUKW. [uarpamma «CneKkTpasbHbll KNacC — CBETUMOCTb».
3Be30bl MMaBHOW MNOCAeqoBaTeNbHOCTN. 3aBUCUMOCTb «Macca — CBETUMOCTb» ONs
3B€3[ rNaBHOM nocnegoBaTenibHOCTU. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMeHHble
npegcTaBneHns 0 NPOUCXoXaeHnun n asonounn ConHua 1 3se3f. JTanbl XU3HN 3Be3[,.

Mnednbin [lyTb — Hawa [lanaktuka. [MonoxeHne wn pBuxeHne ConHua B
lanaktnke. Tunbl ranakTnk. PaguoranakTukym M KBasapbl. YepHble Ablpbl B sapax
ranakTuK.

BceneHHas. PacwwupeHne BceneHHon. 3akoH Xab66na. PasberaHve ranakTtuk.
Teopus Bonblioro B3pbiBa. PeENNKTOBOE N3nyyeHune.

MacwTtabHas cTpykTypa BceneHHoi. MeTtaranakTtuka.

HepelueHHble Npo6aemMbl aCTPOHOMUN.

Yyenunyeckune HabnrogeHus.



HabnogeHna HEBOOPYXEHHbIM [1a3oM C  MCMOSIb30BaHNEM  KOMMbIOTEPHbIX
NPWUIOXXEHN AN onpefeneHnst NonoXKeHnst He6eCHbIX OOBHEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHbIle co3Be3aus CeBepHOro nonyLiapusa n apkmnue 3sesgbl.

HabntogeHuns B Teneckon JlyHbl, nnaHeTt, Mne4yHoro MyTtu.

O6o6uwaroLiee NOBTOpeHME.

Ponb m3ukn n acTpoHOMUN B SKOHOMUYECKOW, TEXHONOMMYECKOWN, coumnanbHOn
N 3TUYECKON cdepax AeATENbHOCTU YEenoBeKa, Posib 1 MECTO (PU3NKN U aCTPOHOMUN B
COBPEMEHHON Hay4YHOW KapTuHe Mupa, posib Pu3nyeckonm Teopum B (HOPMUPOBaHUN
npencTaBneHnin o0 (pU3nNYeCKon KapTUHE MUpa, MecTo (U3NYECKON KapTuHbI Mupa B
o6LLEM psily COBPEMEHHbIX €CTECTBEHHO-HAY4YHbIX NPEACTaBNEHNIA O NPUPOLE.

MeXxnpegmeTHble CBA3N.

N3ydeHne kypca uankm 6aszoBoro ypoBHA B 11 knacce ocCyLllecTBASAeTCS C
YYETOM cofep KaTesfibHbIX MEXMNPEOMETHbIX CBA3EN C KypcamMu MaTemaTukim, 6uonorum,
XUMmnm, reorpacum n TEXHONOINN.

MexnpegmeTHbie MOHSAATUS, CBSI3aHHble C U3YYEeHUEeM MeTO[OB Hay4YHOro
Mo3HaHUA: sABNEHNe, Hay4HbI haKT, rmnoTesa, pusnveckas BENn4YmnHa, 3aKoH, Teopus,
HabngeHne, 3KCNEPUMEHT, MOgEeNNPOBaHNe, Mogesb, U3MepPeHNe.

Marematuka: pelleHne CUCTEMbl YPaBHEHWUIN, TPUrOHOMETPUYECKME (DYHKLMNN:
CUHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXOECTBO,
BEKTOPbl N NX MPOEKUUN Ha OCU KOOPAMHAT, C/IOXXEHWEe BEKTOPOB, MPOM3BOAOHbIE
afleMeHTapHbIX PYHKLUNA, NPU3HaK1U Nogobus TpeyronbHUKOB, onpeneneHne nnaowaam
NNOCKUX puryp n obbema Tersn.

Buonorus: 3nekTpudeckue SBNEHUS B >XMBOW nNpupoge, KonedaTtenbHble
ABVKEHUST B XKMBOW MPUPOAE, OMNTUYECKUE SIBEHUS B >XMBOW MNPUPOAE, AENCTBUE
pagvaumn Ha XXusble opraHn3mbl.

Xumusi: CTpOeHE aTOMOB 1 MOSIEKYS, KPUCTaNNN4YecKasa CTPyKTypa TBepabiX Ten,
MeXaHn3Mbl 06pPa30BaHNSA KPUCTANSIMYECKON PELLETKIN, CMEKTPaNbHbIA aHanus.

leorpagus: marHuTHble nonca 3emMnu, 3anexun MarHUTHbIX pyd, poTocbeMKa
3EMHOM NOBEPXHOCTN, NPEACKA3aHNE 3EMIIETPACEHNIA.

TexHonorusi: nVHUN  3nekTponepenad, reHepaTop MEPEMEHHOro TOKa,
anekTpogsuratenb, WHAYKUMOHHas nedb, pajap, PaguonpueMHUK, Tenesnsop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbIA annapart, BOJIOKOHHAA OMNTUKa,
conHe4vHasi 6atapes.



NMIAHUPYEMBDBIE PE3YJIbTATbl OCBOEHUA MNMPOrPAMMbBI MO ®U3UKE HA
YPOBHE CPEAHEIO OBLLENO OBPA3SOBAHUA

OcBoeHne y4ebHoro npegmeta «du3nka» Ha YPOBHE CpepgHero obuiero
obpasoBaH/s (6a30BbIl YPOBEHL) OOMKHO O6ecneynTb AOCTUXKEHME CeaytoLmx
JINYHOCTHbIX, METANPEAMETHbIX U MPEAMETHbIX 06pa3oBaTeNbHbIX PE3YNLTATOB.

JINMHOCTHDIE PE3YIJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOeHUS Yy4ebHoro npegmeTa «Pusnkar» [OSKHbI
OoTpaxaTb [OTOBHOCTb W  CMNOCOOGHOCTb  OOyYaloLMXCA  PYKOBOACTBOBATLCA
ChOPMUPOBAHHON  BHYTPEHHEN MNO3UUMEN  INYHOCTWU, CUCTEMOWN  LIEHHOCTHbIX
OpVeHTauNin, NO3UTUBHBIX BHYTPEHHUX YOEXOEHWNA, COOTBETCTBYOLLMX TPAAULMOHHbIM
LEHHOCTSAM pPOCCUACKOrO OO6LLECTBa, paclUMpeHNEe >XUSHEHHOrO OnbiTa W OnbiTa
AEATENbHOCTN B Mpouecce peanu3aumy OCHOBHbIX HanpasfieHU BOCNUTATENbHOM
AEeATENbHOCTU, B TOM YUCSE B YacTu:

1) rpaXkpaHCKOro BOCNUTAHUS:

e C(POPMUPOBAHHOCTb MPaXKAaHCKON NO3ULUK 0OYy4atoLErocs Kak akTUBHOIO U1
OTBETCTBEHHOIO Y/iIeHa POCCUNCKOro O6LLECTBa;

® MPUHATNE  TPagUUMOHHBIX  OOLLEeYenoBeYECKUX  FYMaHUCTUYECKUX 1
OEeMOKpPaTUYECKNX LIEHHOCTEW;

® [OTOBHOCTb BECTW COBMECTHYIO AEATENbHOCTb B MHTEpecax rpakgaHCKoro
obuiecTBa, yyacTBoBaTb B camoynpaeneHun B  o6pas3oBaTeNbHOM
opraHusauuu;

e yMeHMVe B3aMMOoAenCcTBOBaTh C CoLManbHbIMU UHCTUTYTaMn B COOTBETCTBUM C

X PYHKLUNSMN N Ha3HAYeHNEM;
® [OTOBHOCTb K N'yMaHUTapHOW 1 BOJIOHTEPCKOW AeATENbHOCTH.
2) naTpuoTU4ECKOro BOCNUTAHUSA:
e COPMUPOBAHHOCTb POCCUNCKOWN MPaXKAaHCKON MAEHTUYHOCTN, NAaTPUOTU3MA;
® LIEHHOCTHOE OTHOLWEHNEe K rOCyAapCTBEHHbIM CUMBOMAaM, OOCTUMXKEHUSM
POCCUNCKUX YYEHBIX B 061aCTN PUSNKN N TEXHUKE.
3) AyXOBHO-HPaBCTBEHHOIr0 BOCMUTaHUS:
CchopMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUS, 3TUYECKOro NoBeAeHNS;
CNOCOBGHOCTb OUEeHMBATb CUTyauuMio U MNPUHUMAaTb OCO3HaHHblE peLUeHNs,
OPUEHTUPYACb Ha MOPasIbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTU, B TOM YuCne
B OEeATENIbHOCTU YYEHOrO;
® OCO3HaHWe NIMYHOro BK1a[a B NOCTPOEHNEe yCTOMYMBOro 6yayLuero.
4) 3CcTeTM4eCKOro BOCMUTaHUS:
® OCTETNYECKOE OTHOLUEHWE K MUPY, BKKOYAs 3CTETUKY Hay4yHOro TBOPYECTBA,
npucyLero punan4eckom Hayke.
5) TpyaoBoro BocnuTaHust:



® VHTEpeC K pasfmyHbiM cepam npodecCMoHanbHON AeATENbHOCTU, B TOM
yncne CBA3aHHbIM C (PM3NKOM N TEXHUKOMW, YMEHNE COBEpPLLUATb OCO3HaHHbIN
Bbl6op Oyayllen npodeccun n peannu3oBbiBaTb COOCTBEHHbLIE >XUSHEHHbIE
nnaHbl;
® [OTOBHOCTb W CMOCOBHOCTb K 06pasoBaHMio 1 caMmoobpa3oBaHUIo B ob6nactu
hU3UKM Ha NPOTSKEHUN BCEN XKUSHW.
6) 3KONOrn4eckoro BOCNUTaHUA:
e C(HOPMUPOBAHHOCTb 3KOMIOMMYECKON KyNbTypbl, OCO3HaHWe rnobanbHOro
XapakTepa 9KONOrn4yeckmnx npoodnewm;
e NIaHMPOBAHME 1 OCYLLECTBMEHNE OENCTBUI B OKPY>XaKoLLEN CPeae Ha OCHOBE
3HaHWA Lenemn yCTonynBoro pasBmTus 4enoBe4vecTBa;
e pacluMpeHMe onbiTa AeSTEeNbHOCTU 3KOOrMMYECKON HanpaBneHHOCTN Ha
OCHOBE VIMEIOLLMNXCA 3HaHNI NO (PU3KKeE.
7) UEeHHOCTW Hay4YHOro NO3HaHus:
e C(HOPMUPOBAHHOCTL MUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO pPasBuTUS (PU3NYECKON HaYKU;
® OCO3HaHWe LEHHOCTN Hay4HON [OeATeNlbHOCTU, FOTOBHOCTb B npolecce
n3y4yeHnss U3NKNU OCYLLECTBNATb MPOEKTHYD W  MCCNeQoBaTeNbCKYHO
AeATeNbHOCTb MHAMBUAYaANbHO U B rpymnne.

B npouecce OOCTMXEHUA ANYHOCTHBIX PEe3ynbTaTOB OCBOEHUSI NporpamMmbl Mo
dusnke Ona  ypoBHA  cpegHero  obuwero obpasoBaHuMs Yy oBy4aromxcsa
COBEPLUEHCTBYETCA 3SMOLMOHAbHBbIN WNHTENNEKT, npegnonarawLwmin
CchOPMNPOBAHHOCTb:

® CaMOCO3HaHUS, BKMKOYaKLWEero CrnocobHOCTb MOHMMAaTb CBOE 3MOLMOHAaNbHOE
COCTOSIHME, BUWAETb Hanpa.neHus pas3BUTUS COOCTBEHHOW 3MOLMOHANbHOM
cepsbl, 6bITb yBEPEHHbLIM B Ce6E;

® CaMOperynMpoBaHns, BKJOYAOWEro CaMOKOHTPOMb, YMEHWE MPUHUMAaTb
OTBETCTBEHHOCTb 3a CBOE MOBEOEHME, CMNOCOOHOCTb afanTupoBaTbCs K
3MOUMNOHANbHBIM U3MEHEHUSM U NPOSBAATL MMOKOCTb, OblTb OTKPbITbIM HOBOMY;

® BHYTPEHHEN MOTMBaLMW, BKIHOYAOLWEN CTPEMSEHNE K OOCTUMXKEHUIO Lenu n
ycnexy, OnNTUMWU3M, MHUUMATUBHOCTb, YMEHME OENCTBOBATb, UCXOAS W3 CBOUX
BO3MO>XHOCTEWN;

e OMMaTuK, BKKOYaloLWen CroCOOHOCTb MOHUMMATb 3MOLMOHASIbHOE COCTOSIHME
OPYrux, y4uTbiBaTb €ro npu OCYLWECTBNEHUN OOBLUEHNSA, CNOCOBHOCTb K
COYYBCTBUIO N CONEepeXnBaHuIO;

e coLUManbHbIX HaBbIKOB, BKJHOYAKOLWMX CNOCOOGHOCTb BbICTpanBaTb OTHOLLEHMWS C
ApyrumMun ntogbmMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLuaTb KOHMNKTDI.

METANPEAMETHbDIE PE3YJIbTATbI

Mo3HaBaTenbHble yHUBepcasbHble y4e6Hble AeCTBUS



Bas3oBble nornyeckne genucTeus:

camMocTosiTeNlbHO  (hOPMYNMPOBaTb U aKTyanuaupoBaTb  Npobremy,
paccmaTtpuBaTb €€ BCECTOPOHHE;

onpenenaTb LUEenn [OeATeNbHOCTW, 3agasBaTbh MNapamMeTpbl U KPUTepUn Ux
OOCTUXKEHWS;

BbISIBNIATb  3aKOHOMEPHOCTM U  MPOTUBOPEYMS B  paccmaTpuBaeMblX
hr3nYEecKnx ABNEHNSX;

paspabaTbiBaTb MNNaH pPelleHUs Npo6NnemMbl C YY4ETOM aHann3a MMEOLLVXCS
mMaTtepuanbHbIX U HemaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBbI B AeATENbHOCTb, OLIEHNBaTb COOTBETCTBME PE3Y/LTATOB
Liensm, oLueHMBaTb PUCKU MOCNEACTBUIN AeATENbHOCTH;

KOOPAVHNPOBATL 1 BbIMOMHATL PaboTy B YCNOBUSIX peasibHOro, BUPTYaslbHOMo
N KOMBUHMPOBAHHOIO B3aUMOENCTBUS;

pasBMBaThb KpeaTBHOE MbILLIEHNE NPU PeLLeHNN XXU3HEHHbIX MPOoGneM.

BasoBble nuccnepgoBarenbckue 4EeNCTBUSA:

BNafeTb Hay4yHOW TEPMUHOSIOMMEN, KIIIOYEBBIMU MOHATUAMU U MeTOAaMU
manyeckon Hayku;

BNafgeTb HaBblkaMn y4ebHO-UCCNeqoBaTeIbCKON N NPOEKTHON OeATENbHOCTU
B obnactm u3nKnM, CrOCOOBHOCTLIO M FOTOBHOCTBIO K CaMOCTOSATESNIbHOMY
NMOVCKY METOLOB peLUeHust 3afady (puU3nyYeckoro copeprkaHuns, npuMeHeHuto
pasnnyHbIX METOLOB MO3HAHUS;

BnafjeTb BuoamMu AeATENbHOCTM MO MOMYYEHUIO HOBOrO 3HaHWs, ero
UHTepnpeTauun, nNpeobpasoBaHNio N MPUMEHEHNIO B PasfNYHbIX Y4eOHbIX
cuTyaumsix, B TOM 4uUCne npu Cco3haHuMM Y4eOHbIX MNPOEKTOB B 06sacTu
Pun3nKK;

BbISIBNATb MNPUYUHHO-CIEACTBEHHbIE CBA3W W aKTyanusnpoBaTb 3afady,
BblABUraTb rMNoTe3y eé pelleHns, HaxoauTb apryMeHTbl Ons gokasaTenbcTea
CBOUX YTBEPXXOEHUN, 3a4aBaTb NapamMeTpbl N KpUTEPUN PELLEHNS;
aHanM3npoBaTb MOMyYEHHble B XOO4E peleHus 3afadn  pesynbrarhl,
KPUTUYECKN OLEHMBaTb UX OOCTOBEPHOCTb, MPOrHO3NPOBaTb WU3MEHEHNE B
HOBbIX YCNOBUSIX;

CTaBUTb K opMynMpoBaTb COOCTBEHHbIE 3afjaydn B 06pa3oBaTeNbHOM
OEeATeNbHOCTUN, B TOM YuCne Npu N3yvyeHnm Gusnku;

AaBaTb OLEHKY HOBbIM CUTYaUMsiM, OLLEeHMBaTb NPUOBPETEHHDIN OMbIT;

YMETb MEepeHOCUTb 3HaHus no (u3nke B NPaKTUYecKyr obnacTtb
XKN3HEOeATeNbHOCTY;

YMETb NUHTErPUPOBaTb 3HaHWS U3 pPa3HbIX MPEAMETHbIX obnacTen;

BblABUraTb HOBblE naen, Nnpegnararb OPUrnHasbHble MOAXOAb! U PELLEeHNS;
CTaBUTb NPOBNEMbI 1 3a4a4u, ONyCKaoLme ansTepPHATUBHbIE PELLEHUS.

Pa6oTta ¢ nHpopmayuen:

BNafeTb HaBblkaMW MONyyYeHus1 MHgopmaumm rusnyeckoro copep>kaHns u3
NCTOYHMKOB pPasHbIX TUMOB, CAMOCTOSITENIbHO OCYLLECTBNSATbL MOUCK, aHanus,



cucTemMaTu3aumio 1 UHTeprpeTaumio nHpopmMaumm pasnnydHbix BUOOB 1 (PopM
npeacTasBfeHns;

OLeHMBaTb [OCTOBEPHOCTb MHOPMaLmK;

ncnonb3oBaTb  CpeacTBa  MHMOPMAUMOHHBIX M KOMMYHUKALUMOHHbIX
TEXHONOMNI B peLleHnm KOMHUTUBHbIX, KOMMYHUKATUBHbIX n
opraHM3aumoHHbIX 3afad ¢ cobnogeHnem TpeboBaHn SProHOMUKK, TEXHNKM
6€30MacHOCTN, MIrMeHbl, PeCYpPcocOeperkeHnsl, MPaBOBbIX U 3TUHECKUX HOPM,
HOPM NUHMOPMaLNOHHON 6€30NacHOCTN;

co3faBatb TEKCTbl (QM3NYECKOrO coaepXXaHus B pasnuyHbiX dopmartax C
Y4ETOM Ha3Ha4vyeHust WHgopmauunm ©n Ueneson aygutopun, Bblbnpas
onTManbHyo (hopMy NPEACTaBIEHNS N BU3yanmu3auuu.

KOMMyHVIKaTI/IBHbIe YHUBepcCaJsibHblie y‘-leﬁHble OEeNCTBuUS:

OCYLLECTBNATb 06LLEHME HA YpoKax (DU3NKK 1 BO BHEYPOYHOW AEATENBHOCTY;
pacrno3HaBaTb  MPeanocbliKM  KOHMMUKTHBbIX — CUTyauuin 1 cMsir4aTb
KOH(PNNKTHI;

PasBEPHYTO W JNIOMMYHO M3naraTb CBOK TOYKY 3PEHUS C MCMOSIb30BaHNEM
SA3bIKOBbIX CPEeACTB;

NOHMMAaTb U MCNOJSb30BaTb MPEMMYLLECTBA KOMAHOHON N MHAMBULYaNbHOW
paboThl;

BblbMpaTb TEMATUKY W METoObl COBMECTHbIX AEWCTBMA C YYETOM OOLLMX
NHTEPECOB 1 BO3MOXXHOCTEWN Ka)KO0ro YieHa KONMNeKTuBa;

nPpUHMMaTbL  LUenn  COBMECTHOW  OesTEeNbHOCTW, OpraHn3oBbiBaTb W
KOOPANHNPOBAaTb AENCTBUS NO €€ AOCTUXKEHMIO: COCTaBNATb NaH AENCTBUMN,
pacnpenenaTb poan ¢ Y4ETOM MHEHUIN YYaCTHUKOB, OOCY>XAaTb pe3ynbTaTbl
COBMECTHOWN paboThl;

OLlEHMBaTb Ka4eCTBO CBOEro BKNaaa 1 KaXxgoro y4acTHMKA KOMaHObl B 00OLLMIA
pe3ynstaTt No paspaboTaHHbIM KPUTEPUSM;

npegnaratb HOBblE MPOEKTbl, OLEHMBaTb WAEN C MO3UUMA HOBU3HBI,
OPUrMHANBbHOCTU, NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTBNATb MO3UTMBHOE CTpaTerm4eckoe noBefeHne B  pPasnnyHbIX
cUTyaumsax, NPosiBNSTb TBOPHECTBO U BOOOPaXKeHne, 6biTb MHULNATUBHBIM.

PerynaTtuBHble yHMBepcasnbHble y4e6GHble AeACTBUS
CamoopraHusauus:

CaMOCTOSATENBHO OCYLLECTBAATb MO3HaBaTeSIbHYI0 OeATEeNbHOCTb B 061acTu
PU3NKN N aCTPOHOMUN, BbISBNATL NpPO6GaeMbl, CTaBUTb N (HOPMyNMpPoBaTb
COOCTBEHHbIE 3aa4u;

CaMOCTOSATENIbHO COCTaBMATb MfaH PeELUEHUs PACYETHbIX U KadYeCTBEHHbIX
3apgad, MnaH BbINOMHEHNA MPaKTUYECKOW pPaboTbl C YYETOM UMEIOLLNXCA
pPeCcypcoB, COOGCTBEHHbIX BO3MOXXHOCTEN 1 NMPeanoyTEHNI;

AaBaTtb OLEHKY HOBbIM CUTYaUNsM;

pacLMpATb paMKKn y4ebHOro NpegMeTa Ha OCHOBE JINYHbIX MPEANOYTEHNN;



Jenatb OCO3HaHHbIN BbIGOP, aprymeHTUpoBaTb e€ro, O6paTtb Ha cebs
OTBETCTBEHHOCTb 3a PEeLUEHNE;

OLEeHMBaTb NMPUOBPETEHHDIN OMbIT;

cnocobcTBoBatb (HOPMUPOBAHNIO W MPOSBAEHUIO 3dpyauumn B obnacTu
U3NKK, NOCTOSHHO MOBbIWATbL CBOW 06pasoBaTesibHbI N KYSbTYPHbIN
YPOBEHb.

CaMOKOHTPOJib, SMOLUOHAJIbHbIN UHTENNEKT:

JaBaTb OLEHKY HOBbIM CUTyauunsM, BHOCUTb KOPPEKTUBbI B LEATENbHOCTb,
OLleH/BaTb COOTBETCTBME PE3YNLTATOB LEeNsm;

BNafeTb HaBblkaMu  MO3HaBaTeSflbHOM  pednekcunm Kak  OCO3HaHuS
COBepLIaeMbIX OEVNCTBUN U MbICAUTENbHBIX MPOLECCOB, UX Pe3ynsTatoB U
OCHOBaHWM;

NCNonb30BaTb MPUEMbl pednekcun ONna OueHKN cuTyauuun, Bbibopa BEPHOro
peLueHus;

YMETb OLEHMBATb PUCKN U CBOEBPEMEHHO MPUHUMATb PELUEHUs MO KX
CHUXEHWIO;

npvHMMaTb MOTUBbI W apryMeHTbl Opyrux npu aHanuse pesynstaTtoB
OEeATeNbHOCTY;

npuHUMaTb cebsi, NOHMMas CBOW HEQOCTATKN U JOCTOUHCTBA,;

npvHUMaTb MOTUBbI W apryMeHTbl Opyrux npu adanmse pesynstaTtoB
OeATeNnbHOCTY;

npu3HaeBaTb CBOE NpPaBo 1 Npaso APYrnx Ha oLMOKN.

NMPEAMETHDIE PE3YJIbTATbI

B npouecce wusyyeHus Kypca Kypca ¢pusnkm 6as3oBoro ypoBHs B 10 knacce
o6y4atoLNNCsa Hay4nTCS:

OEMOHCTPUPOBAaTb Ha npuMepax pofib U MecTo pusmku B HOPMUPOBAHUN
COBPEMEHHOWN Hay4HOW KapTWHbI MUPa, B Pas3BUTUN COBPEMEHHON TEXHUKN U
TEXHONMOMMIA, B MPaKTUYECKON OEATENbHOCTY NIOAEN;

yUMTbiBaTb rpaHuubl  MNPUMEHEHUST UN3YYEeHHbIX U3NYECKNX MoAenen:
MaTepuanbHas TouYKa, MHepuManbHas cuctema oTcyeTa, abConTHO TBEpPAoe
Teno, naeanbHbI ras, MOAENN CTPOEHUS ra3oB, XXUOKOCTEN N TBEPAbIX Ten,
TOYEYHbIN ANEKTPUYECKINI 3apsa Npu pelueHnn hrnsndecknx 3apgay;
pacrno3HaBaTb (huandeckune siBNeHns (Npouecchbl) N OOBACHATbL UX HA OCHOBE
3aKOHOB MEXaHWKMK, MONEKYNAPHO-KUHETMHYECKON TEOPUN CTPOEHNS BELLeCTBa
N 3NEeKTPOAVHaMNKUN: PaBHOMEPHOE U PaBHOYCKOPEHHOEe MPSIMOSIMHENHOEe
OB/KeHne, cBobogHOe MapeHue Ten, ABMXKEHWE MO OKPY>KHOCTU, NMHepUus,
B3aumopenctemne Ten, puddysnsa, OpPOyHOBCKOE ABWXEHME, CTPOEHne
XXNOKOCTEN W TBepAblX Ten, N3MeHeHne obbema Ten npu HarpeBaHuu
(oxnaxkgeHwuu), TENNOBOE paBHOBECKE, UCNAPEHNE, KOHOEHCaUus, NnasneHue,



KpucTannmaauns, KuneHne, BNaXKHOCTb BO3AyXa, MNOBbLILWEHVE aBfeHus rasa
NPy ero HarpeBaHMM B 3aKPbITOM COCyAe, CBA3b MexXAy napameTpamu
COCTOSIHMS rasa B W3OMpoLeccax, anekTpusauus Ten, B3aumMopencrteue
3apsiaos;

OonncbiBaTb MeXaHUYecKoe MABMXXEHME, UCMOSb3ys (MU3NYECKNE BENUYUHBDI:
KoopauHarta, nyTb, NepeMeLleHne, CKOPOCTb, YCKOPEHME, Macca Tena, cuna,
UMNyNbC  Tena, KMHETMYECKasi SHeprus, noTeHumanbHasi JHeprus,
MexaHn4yeckasa paboTta, MexaHn4eckas MOLLHOCTb; Npu ONUcaHun npasuiibHO
TpakToBaTb (YU3NYECKUIN CMbICN UCMONb3YEMbIX BENYMH, UX 0O03HAYEHNSA U
eOUHULbI, HaxoauTb hopMyIsbl, CBA3bIBAKOLLME AAHHYIO (DU3NYECKYIO BEMNYUHY
C OpYrMMun BENNYMHAMU;

onncbiBaTb W3Y4YEeHHblE TENoBble CBOWCTBA TEN W TEMMOBble SBAEHUS,
ncnonb3yss pu3nyeckne BeNMYMHbL: OaBfeHWe rasa, Temnepartypa, cpenHss
KNHEeTn4yeckas aHeprud XaoTN4eCKoro OBUKEHNSA MOSIEKY,
cpepHeKkBagpaTnyHas CKOPOCTb MOSEKYS, KOMMYECTBO TEMNNOTbl, BHYTPEHHASA
9Heprusi, paboTta rasa, Koa(UUMEHT MONE3HOro L[ENCTBUS TEMNIoBOro
gBuraTensi; npuv  ONUCaHUM NPaBUNbHO TPaAKTOBaTb (U3NYECKUIA CMbICH
NCNONb3YEMbIX BENMYUH, UX OBO3HAYEHUS U €OMHWULbI, HaxoouTb OpPMYIbI,
CBA3blBaAOLMNE OAHHYIO PUIMNYECKYIO BENNYMHY C OPYTMMU BENNYNHAM;
OonncbiBaTb U3YYEHHbIE ANEKTPUYECKNE CBONCTBA BELLECTBA U INIEKTPUYECKNE
ABNeHNa (npouecchl), NCnonb3ys (U3NYECKNEe BENNYUHBL: 3NEKTPUHECKUN
3apsq, ANEeKTPUYECKOe Mone, HanpsiKeHHOCTb MNOons, NoTeHuman, PasHOCTb
NOTEHUMAaNoB; Mpu OMUCaHUX MNpPaBWUIbHO TpPakToBaTb (MU3NYECKUA CMbICN
NCNONb3YEMbIX BEINYMH, X 0603HaYEHNA U ednHNLbI; YKasdbliBaTb POPMYIbI,
CBA3blBaOLMNE OAHHYIO (PUINYECKYIO BEINYMHY C OPYTMMU BENNYNHAMU;
aHanna3npoBaTb (PM3nNYECKMe NPOLECCHI U SABNEHUS, UCnonb3yss uanveckne
3aKOHbl N MAPUHUUMbLI: 3aKOH BCEMUPHOro TaroTeHus, |, Il n Il 3aKoHbI
HbloTOHa, 3aKOH COXpPaHEHUA MEXaHMYECKOW 3SHEpPrun, 3akKOH COXpaHeHus
nMnynbca, MNPUHUMN  Cyneprno3vuumMm  CWUf,  MNPUHUUN  paBHOMpaBus
NHepUManbHbIX CUCTEM OTCYETA, MOJMEKYNAPHO-KUHETUYECKYIO TEOPUIo
CTPOEHNS BELLeCTBa, ra3oBble 3aKOHbl, CBSA3b CpegHen KUHETUYECKON
SHeprun TensIoBOro [LOBUXKEHMS MOSIEKYNT C abCOMTHON TemnepaTypown,
NepBbll 3aKOH TEPMOAVUHAMUMKMN, 3aKOH COXPaHEHUs 3NEeKTPUYECKOro 3apsiaa,
3aKoH KynoHa, npu aTOM pasnuyatb CMOBECHYO (DOPMYNNPOBKY 3aKOHa, ero
MaTeMaTn4eCKOe BbipaXKeHne 1 ycnosus (rpaHnupl, 06nactimn) NPUMEHNMOCTI;
OB6BSACHATb OCHOBHbIE NMPUHLUMMbI AENCTBUS MaLUVH, NPUOOPOB N TEXHUYECKNX
YCTPOWCTB; pasnmyaTb YCnoBuss UX ©6e30nacHOro UWCMonb30BaHUs B
MOBCEOHEBHON XXN3HW;

BbIMNO/IHATb 9KCMEPUMEHTbI MO WUCCNEAOBaHMIO (PU3NYECKUX ABMEHUN W
NpoLEeCCOB C NCMNONbL30BAHNEM MPSAMbIX, N KOCBEHHbIX U3MEPEHWUI, MPU STOM
dopmynupoBatb nNpobnaemy/3agadyy u rmnotesy y4ebHOro 3KCNepuMeEHTa,



cobupaTtb YCTaHOBKY U3 MpensioxKeHHOro obopynoBaHns, NpoBoaUTb OMbIT Y
hopmynupoBaTtb BbIBOAbI;

® OCYLUECTBNATb MNPSIMblE N KOCBEHHbIE U3MEPEHNSA (PUBNYECKMX BENNYNH, MPU
3TOM BblGUpaTb ONTUMAalbHbIA CMOCO6 U3MEPEHUST U  UCMNONb30BaTb
N3BECTHbIE METOAbI OLIEHKM MOrPELLUHOCTEN U3SMEPEHWI;

e uccnegoBatb  3aBUCUMOCTU  Mexpay  (U3NYEeCKUMUM  BeIMYMHaMm  C
NCNONb30BaHNEM MPAMbIX U3SMEPEHUI, NPU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
huKcupoBaTb pesysbTaTbl MNOSyYEHHOW 3aBUCUMOCTU (DU3NYECKNX BEMNYMH B
Buae Tabnuy n rpadukos, AenaTtb BbIBOAbI MO pe3yfbrataM NCCNeqoBaHus;

e cobniogartb npasnna 6e3onacHoOro Tpyga npv NpoBEOEeHUN MCCNeaoBaHnn B
pamMKax y4ebHOro aKcnepuMeHTa, y4ebHO-UCCNenoBaTebCKoM N NPOEKTHOM
OEATENbHOCTU € UCMOMb30BaHWEM  U3MEPUTENbHbLIX  YCTPOWCTB U
nabopaTopHOro 060pyaoBaHus;

e pelwaTb pacyeTHble 3ajayn C $sBHO 3agaHHOM (U3NYECKOWM MOLENbLIO,
ncnonb3yss pu3nyeckne 3aKoHbl U MPUHLUMbLI, HA OCHOBE aHanus3a YCrnoBus
3aga4n BblbupaTb MU3NYECKYHO MOAENb, BbIAENATL (PU3NYECKMNE BENNYNHDBI U
hopMysbl, HeOBXoOMMbIE 07151 ee peLleHns, NPOBOAUTb pacyeThbl U OLEHNBATb
peanbHOCTb NOYYEHHOro 3HaYeHUA (PU3NYECKON BENNYNHBI;

e pelaTb Ka4eCTBEHHble 3afayu: BbiCTpanBaTb JIOTMYECKN HEMPOTUBOPEUMBYHO
LEenoyKy  pacCy>XAeHuin C  WCMONb30BaHMEM  UN3YYEHHbIX  3aKOHOB,
3aKOHOMEPHOCTEN 1 (PNINYECKUX ABIEHNN;

e 1Crnonb3oBaTtb npwu peLueHnn y4eOHbIX 3apad COBPEMEHHbIE
NHOPMaLNOHHbIE TEXHONOrN oans MOnCKa, CTPYKTYpPMpPOBaHUS,
WHTeprpeTaumm W1  MNpPeacTaBfeHns  yy4ebHOM U HAyYHO-MOMNYNSPHOMN
WHpopMauuK, MOMYHYEHHON N3  Pa3fNYHbIX  WUCTOYHUKOB, KPUTMYECKMU
aHann3npoBaTb NolyHaemyo NHPOPMaLMIO;

e pUBOAUTL MNPUMEPBI BK1aga POCCUNCKNX U 3apyBeXHbIX Y4EHbIX-(OU3NKOB B
pasBuUTNE HayKn, OOBACHEHNE MPOLIECCOB OKpPY>KalLllero Mupa, B passutme
TEXHUKW N TEXHONOTNIA;

® 1CMNoNb30oBaTb TEOPETUYECKME 3HaAHUS MO (PU3NKE B MOBCEOHEBHOW >XU3HU
ons obecnedeHust 6e3onacHOCTM MNpu  obpaweHun C  npubopamn 1
TEXHUYECKUMN YCTPONCTBaMN, LN COXPaHEHUs1 340pO0Bbs U COGAOOEHUSN
HOPM 3KOJIOrM4YECKOrO NOBEAEHNSI B OKPY>KalOLLIEN Cpeae;

e paboTtatb B rpynne C BbINOMHEHMEM pPa3NYHbIX COUMalnbHbIX POSEN,
nnaHnpoBaTtb paboTy rpynnbl, pauMoHanbHO pacnpenenstb 06s3aHHOCTU U
nnaHMpoBaTb OeATeNIbHOCTb B HECTAHOAPTHbLIX CUTyauusix, OLeHMBaTb BKNag
Ka)x[oro U3 y4acTHMKOB rpymnnbl B peLleHne paccmaTpmBaeMon npobnemsl.

B npouecce n3y4deHnsa Kypca ¢pusmkmn 6asosoro yposHs B 11 knacce oby4vatomincs
Hay4uTCS:

e [EeMOHCTPMPOBaTb Ha NpuMMepax pofib U MeCTo (PU3NKu B hopMUpOBaHUU

COBPEMEHHOWN Hay4YHOW KapTWHbI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU N



TEXHOSOMNNIA, B NMPAKTUYECKOW AeATEeNbHOCTU Noaen, LeNOCTHOCTb N eANHCTBO
hunsnyeckomn KapTUHbl MUPA;

yYnTbiBaTb rPaHULbl MNPUMEHEHNS U3YYEHHbIX (DU3NYECKUX MOLENEN:
TOYEYHbIA 3NEKTPUYHECKUI 3apsg, Jlyd CBETA, TOYEYHbIA UCTOYHMK CBETA,
AAepHas Mofeflb atoma, HYKNOHHas MoAenb aTOMHOro sapa npu peLleHumn
dun3nyecknx 3agav;

pacrno3HaBaTb (hnandeckue sBneHns (NPouecchbl) N OOBACHATbL UX HA OCHOBE
3aKOHOB  9NEeKTPOAMHAMMKN 1M KBAHTOBOM  (DU3UKW:  3nekTpu4eckas
NnPoOBOANUMOCTb, TEMNOBOE, CBETOBOE, XWMWYECKOE, MarHMTHOe [OencTBus
TOKa, B3aMMOAENCTBME MArHUTOB, 3NEKTPOMAarHUTHas WHAOYKUUS, OENCTBuE
MarHMTHOro nONs Ha MPOBOAHWK C TOKOM W AOBWKYLIMACA 3apsg,
3NIEKTPOMAarHUTHble KONebaHusi N BOJHbI, NMPSMONIMHENHOE pacnpOCTpaHeHne
CBeTa, OTpaXKeHue, npefioMneHne, UHTepdepeHuus, aundpakums wu
nonspusaunsa CcBeTa, Aucnepcusi cBeTa, QoToanekTpuyecknin addexT
(dboToadhdekT), cBeTOBOE OaBneHME, BO3HMKHOBEHWE NIMHENYATOro CrekTpa
aToMa BOAOpOoAa, ECTECTBEHHAA N CKYCCTBEHHAA PagMoaKTMBHOCTD;
onncbiBaTb W3YyYEHHble CBOWCTBA BELLECTBA (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKNE,  JNEKTPUYECKYID  MPOBOAMMOCTb  Pas3nU4YHbIX  cpeq) W
3NIEKTPOMArHnTHblE SABNEHUS (MPOLECCHI), UCNONb3Yysa (PU3NYECKNE BENMNYUHDI:
9NEKTPUYECKNA  3apsid, Cuna  TOKA, QNMEKTPUMYECKOE  HamnpsXeHue,
9NEKTPUYECKOE COMPOTUBIIEHNE, PA3HOCTb MOTEHLMAN0B, INEKTPOOBKYLLANA
cuna, pabota TOKa, WHAOYKUMS MarHMTHOro nons, cuna Awmnepa, cuna
JlopeHua, MHOYKTMBHOCTb KaTyLUKWN, QHEPrnsa 3NeKTPUYEeCKOro n MarHUTHOro
nonen, Nepuog 1 4actota konebaHu B KonebaTenbHOM KOHTYpe, 3apsg U
cuna ToKa B MPOLECCEe rapMOHNYECKUX SNEKTPOMArHUTHbIX KonebaHui,
(hOKYyCHOE pacCTOsiHME 1 OMTMYEcKasi cuna fMH3bl, NPU ONUCaHUN NPaBUIbLHO
TpakToBaTb (PM3NYECKUIA CMbICNT NCMONb3YEMbIX BENMNYMH, UX 0O03HAYEHNSA U
eanHnUpbl, YyKasbiBaTb (OpPMySbl, CBA3blBalOWME [[aAHHYIO QU3NYECKYo
BENNYMHY C OPYrMMU BENNYMHAMU;

onncbiBaTb W3Y4YeHHblE KBAHTOBbIE SIBMEHUS W MPOLECCHI, WCMONb3ys
hunsnyeckne BeNUYNHbBI: CKOPOCTb 3IEKTPOMAarHUTHbLIX BOJIH, ANMHA BOJHbI U
yacToTa CBeTa, 3HEPrus N umnynbc (GoToHa, nepuog nonypacnaga, aHeprus
CBSAA3M aTOMHbIX S4ep, NPV OMMCaHUM NPaBUIbHO TPaKToBaTb (MU3NYECKUIA
CMbIC/T MCMNOSIb3YEMbIX BENMYUH, MX OOO3HAYEHUS N e€AVHMUbI, YKasblBaTb
dopmynbl, CcBA3bIBAOWME AaHHYIO (PU3NYECKYIO BENUYUHY C  APYrUMun
BENMYMHaAMW, BblHUCNATb 3Ha4YeHne PU3N4ECKON BENNYMHDI;

aHanM3npoBaTb (PU3INYECKNE MPOLECCHl N ABNEHNS, NCNONb3ys (husndeckme
3aKOHbl 1 nNpuHUMNbl:  3akoH OMa, 3aKoHbl MNOCNefoBaTeNlbHOrO U
napannenbHoro CoefuHeHns NPOBOAHUKOB, 3akoH [bxoyns—JleHua, 3akoH
9NEKTPOMArHNUTHON WHOYKLUUKW, 3aKOH MPSMOSIMHENHOroO pacrnpoCcTpaHeHus
CBETa, 3aKOHbl OTPaXKEHWs1 CBETA, 3aKOHbl MPENOMIIEHNA CBETA, YpaBHEHME
OnHWTenHa pana  ¢QoTtoaddekTa, 3aKOH COXPaHEHUS SHEPruu, 3aKOH



COXPaHEHUS1 MMMYSIbCa, 3aKOH COXPAaHEHUs 3NMEKTPUHECKOro 3apsga, 3akoH
COXpPaHEeHMs1 MacCcoBOro 4ucna, nocrtynatbl bopa, 3akOH pagnoakTUBHOMO
pacnaga, npu 3TOM pasfnnyaTb CJIOBECHYIO (HOPMYNMPOBKY 3aKOoHa, €ero
MaTemMaTN4eCKOE BblpaXXeHWE U YCNOBUS (rpaHnLbl, 06nacTn) NPUMEHNMOCTN;

ONpenensTb HanpaefeHne BeKTopa NHAYKLUA MarHUTHOrO Noss NPOBOAHMKA C
TOKOM, cunbl AMnepa n cunbl JIopeHua;

CTPOUTb K ONUCbIBaTb WN300pa)keHne, CcOo30aBaeMoOe MIIOCKMM 3epKasoMm,
TOHKOW JINH30M;

BbIMONHATL SKCMNEPUMEHTbl MO UCCNefoBaHNo  (MUINYECKUX SBNEHUA 1
NPOLIECCOB C UCMO/Ib30BaHNEM MPAMbIX, U KOCBEHHbIX U3MEPEHWIA: MPY 3TOM
dopmynmpoBatbe npobnemy/3agady M runotedy Yy4ebHOro 3SKCNepuMeEHTa,
cobupaTb YyCTaHOBKY U3 MpeasioxKeHHOro o6opynoBaHns, NPOBOAUTL OMbIT U
hopMynmpoBaThb BbIBOAbI;

OCYLLECTBNATb MPSMbIE N KOCBEHHbIE U3MEPEHNS (DU3NYECKUX BENUYMH, NPU
9TOM BblGUpaTb ONTUMANIbHbLIA CNOCO6 WU3MEPEHUST WU WUCMONb30BaTb
N3BECTHbIE METOAbI OLIEHKWN NMOrPELLUHOCTEN U3MEPEHWIA;

nccnepoBaTtb 3aBUCMMOCTU (PU3NYECKNX BENNYMH C UCMNOSIb30BaHNEM MPSMbIX
N3MEpPEHNIA: NPX 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, (hMKCUpoBaTb pe3ynbTaTbl
NONYYEHHON 3aBUCUMOCTUN (PUINYECKNX BENMYUH B BUAE Tabnuy, n rpacdmkos,
AenaTb BblIBOAbI MO pe3yfbTaTaM UccnegoBaHus;

cobntogatb npasuna 6e3onacHoro Tpyaa npyv NpPoBEAEHUM UCCnefoBaHWA B
pamMKax y4ebHOro akcrnepuvMeHTa, y4eOHO-MCCneqoBaTenbCKon N NPOEKTHOM
OEATENbHOCTU  C  WCMONb30BaHWEM  U3MEPUTESNIbHbIX  YCTPOWCTB U
nabopaTopHOro o6opyaoBaHus;

pewaTtb pacyeTHble 3agadn C SABHO 3agaHHOW (U3NYECKOW MOoAenbto,
ncnonb3ys uan4eckne 3akOHbl M MPUHUMMbLI, HA OCHOBE aHanmMsa YyCroBus
3agayn BblbpaTb (GU3NYECKYD MOAENb, BblAeNsATb (U3NYECKNE BENNYNHBI U
dhopMynbl, HEOBXoANMbIE AN €€ PeLLeHNsl, MPOBOANTb PacHeTbl U OLEHNBaTb
peasibHOCTb NOYYEHHOrO 3HAYEHUSA (PU3NYECKON BENNYUNHDI;

pewartb Ka4eCTBEHHble 3a4a4yu: BbiCTpanBaTb JIOMMYECKN HENPOTUBOPEYMBYIO
LEernoYyky  paccy>XgeHuih C  WCMONb30BaHWNEM  U3YYEHHbIX  3aKOHOB,
3aKOHOMEPHOCTEN N (PU3NYECKINX ABNEHUIA;

NcnonbL3oBaTb npw peLleHnm y4e0OHbIX 3agad COBPEMEHHbIE
NH(POPMaLMOHHbIE  TEXHONOIN ans noucka, CTPYKTYpPUpPOBaHus,
WHTepnpeTauum U1 nNpeacTaBneHnss  y4ebHOM U1 Hay4YHO-MONyNsAPHOW
WHpopMauuK, MOAYHYEHHONW U3  Pa3NU4YHbIX UCTOYHUKOB, KPUTUYECKU
aHanM3npoBaTtb NonyyYaemyro MHPopmMaumio;

OOBACHATbL NPUHUMMbLI  OEUCTBUS  MallvH, MNpUObopoB ©N  TEXHUYECKUX
YCTPOWCTB, pasnuyaTb YycnoBus uxX 6e30MacHOro UCMNoAb30BaHUA B
NOBCELHEBHOWN XXNU3HMW;



e NpUBOOUTL NMPUMEPHI BKIaga POCCUMCKMX N 3apyBGEXHbIX YYEHbIX-(PN3NKOB B
pasBuTNE HayKn, B 06bSICHEHNE NMPOLIECCOB OKPY>XXaloLEero Mupa, B passutme
TEXHVKN 1N TEXHOSIOTUIA;

® 1Crofb30BaTb TEOPETUYECKME 3HAHUS MO (PU3MKE B MOBCEAHEBHOWN >XM3HU
ans  obecrnedyeHuss 6e3onacHOCTU npu  obpalieHun ¢ npuéopamn 1”
TEXHNYECKMMUN YCTPONCTBaMMK, OJ1I1 COXPaHEeHUs 340POBbs U CObGNoAeHUs
HOPM 3KONOMMYECKOro MOBEAEHNS B OKPY>KalOLLEN CPeae;

e pab6oTaTb B rpynne C BbINOMHEHNEM Pa3NNYHbIX CoLnanbHbIX pPONen,
nnaHnpoBaTtb PaboTy rpynnbl, pPauMoHanbHO pacnpenensitb 06S3aHHOCTU ”
nnaHnpoBaTb AeATENbHOCTb B HECTAHAAPTHbLIX CUTyauusix, OLeHMBaTb BKNag,
KaxKoro 13 y4acTHUKOB rpynnbl B PELLEHNE paccMaTprBaeMoi Npobnembi.



TEMATUYECKOE NMNJIAHUPOBAHUE
10 KJ1ACC

HaumeHoBaHue pa3penoB u Tem

KonuyectBO 4YacoB

ONEKTPOHHbIE
(uncpbpoBbie)

Ne n/n KoHTponbHbl | lMpakTunyeck
nporpammbl Bcero o6pasoBaTesibHble
e paboTbl ne paboTbl
pecypchbl
Paspen 1. PUSNKA U METOA4bl HAYHHOIO MNO3HAHUA
bubnuoteka LLIOK
1.1 dunamka n METOAbI HAYYHOIrO NMO3HAHUA 1 0 0 https://m.edsoo.ru/7f4
1bf72
Wtoro no pasgeny 1
Paspen 2. MEXAHUKA
Bubnuoteka LLOK
2.1 KnHemaTunka 8 1 1 https://m.edsoo.ru/7f4
1bf72
Bubnunoteka LIOK
2.2 OnHamnka 8 0 1 https://m.edsoo.ru/7f4
1bf72
Bubnunoteka LIOK
2.3 3aKOHbl COXPaHEHNSI B MEXAHNKE 7 1 1 https://m.edsoo.ru/7f4
1bf72
Wtoro no pasgeny 23

Paspen 3. MOJIEKYNIAPHAA ®U3SUKA U TEPMOANHAMUKA



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

OcCHOBbI MONEKYNAPHO-KNHETUYECKOI Bubnmorera LIOK
3.1 TeopuH 9 https://m.edsoo.ru/7f4
1bf72
bubnuoteka LLOK
3.2 OcHoBbI TEPMOONHAMUKIA 8 https://m.edsoo.ru/7f4
1bf72
ArperaTHble COCTOSIHUSI BELLIECTBA. Bubnmorera LIOK
3.3 - 4 https://m.edsoo.ru/7f4
1bfr2
WToro no pasgeny 21
Paspen 4. JIEKTPOOAUHAMUKA
Bubnuoteka LLOK
4.1 OneKkTpocTaTuka 6 https://m.edsoo.ru/7f4
1bf72
. - Bubnunoteka LIOK
[MOCTOSIHHBIN ANEKTPUYECKINIA TOK.
4.2 Toku B pa3nuyHbix cpeagax 15 hlips:/im.eds00.u/7i4
1bf72
WToro no pasgeny 21
PesepBHoe Bpems 2
OBLLEE KOJTMYECTBO YACOB MO 68

NMPOIrPAMME



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

11 KJIACC

HaumeHoBaHue pa3penos u Tem

KonunuyectBo yacosB

OneKTpoHHbIe
(umcppoBblie)

Ne n/n KoHTponbHbl | MpakTnyeck
nporpamMmbl Bcero o6pa3oBaTesibHble
e paboTbl mne paboTbl
pecypcbl
Paszpen 1. AJIEKTPOOAUMHAMUKA
MarHuTHoe none. dnekTpomMarHmTHas Burbmmorera LIOK
1.1 | P 11 1 2 https://m.edsoo.ru/7f4
NHOYKUNS
1c97c
WToro no pasgeny 11
Paspen 2. KONEBAHUA U BOJIHbI
MexaHun4eckune 1 anekKTpoMarHuTHbIe Bubnmoreka LIOK
2.1 P 9 0 1 https://m.edsoo.ru/7f4
KonebaHus
1c97c
MexaHun4eckune n anekKTpoMarHUTHbIe Burbmmotera LIOK
2.2 P 5 1 0 https://m.edsoo.ru/7f4
BOJIHbI
1c97¢c
Bubnmnoteka LIOK
2.3 OnTuka 10 0 3 https://m.edsoo.ru/7f4
1c97c
WToro no pasgeny 24

Pazgen 3. OCHOBbI CNELMAJTIbHOU TEOPUN OTHOCUTEJIbHOCTU



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

OcHoBbI crieynanbHoON Teopum

Bnbnuoteka LLIOK

3.1 4 https://m.edsoo.ru/7f4
OTHOCUTENBHOCTU
1c97¢
Wtoro no pasgeny 4
Paspen 4. KBAHTOBAA ®U3UKA
Bubnnoteka LIOK
4.1 OnNemMeHTbl KBAHTOBOW OMTUKU 5 https://m.edsoo.ru/7f4
1c97c
Bubnuoteka LLJOK
4.2 CtpoeHne atoma 3 https://m.edsoo.ru/7f4
1c97¢
Bubnuoteka LLJOK
4.3 ATOMHOE sapo 8 https://m.edsoo.ru/7f4
1c97c
WToro no pasgeny 16

Paspen 5. AJIEMEHTbl ACTPOHOMWUN U ACTPOPUIUNKHU

OnNemMeHThI aCTpoOHOMUN N

5.1
acTpou3nKn

bnbnuoteka LIOK
https://m.edsoo.ru/7f4
1c97c

WToro no pasgeny

Paspnen 6. OBOBLLUAIOLLIEE MOBTOPEHUE



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

Bnbnuoteka LLIOK

6.1 O6o6uatoLLee NOBTOPEHNE 4 https://m.edsoo.ru/7f4
1c97¢c
Wtoro no pasgeny 4
PesepBHoe Bpems 3
OBLLUEE KOJIMHECTBO HYACOB IO 68

NMPOIrPAMME



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

NMOYPOYHOE MNJIAHUPOBAHUE

10 KJ1IACC
KonunyectBo 4acos ONEeKTPOHHbIE
Ne n/n Tema ypoka KoHTponbHble | lNMpakTudyeckue fara Hndposie
Bcero u3y4yeHus | obpasoBaTesibHble
paboTbl paboTbl pecypeh
dunsmka — Hayka o npupoge. Bbubnnoteka LIOK
1 Hay4Hble MeToabl NO3HaHNSA 1 0 0 https://m.edsoo.ru/f
OKpy>karoLero mmpa f0c32e2
MexaHn4yeckoe OaBuXeHMne. Bubnnoteka LIOK
2 PaBHOMepHOE ABMXEHNE 1 ero 1 0 0 https://m.edsoo.ru/f
XapaKTepuUCTUKN f0c3508
PelwueHne 3agay no teme Bubmmorera LIOK
3 <PaBHOMEPHOE BIKEHMEr 1 0 0 https://m.edsoo.ru/f
f0c3620
PaBHoyckopeHHOe Bunmorera LIOK
4 T —— 1 0 0 https://m.edsoo.ru/f
f0c372e
PeweHnve 3agay no teme Bubnuoteka LLOK
5 «[pamMonnHenHoe 1 0 0 https://m.edsoo.ru/f
PaBHOYCKOPEHHOE OBUXKEHNE» f0c39cc
KpuBonuHeriHoe OBU>KEHNE. Bubnnoteka LIOK
6 [B1>XeHne maTtepuanbHOn 1 0 0 https://m.edsoo.ru/f
TOYKWN NO OKPY>KHOCTN fOc3ada



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

JlTabopaTtopHas paboTa Nef
«I3yyeHne gBuxeHna Tena no
OKPY>XHOCTU»

O6o6LaroLwmin ypok no teme
«MexaHn4eckoe aBuKeHne»

KomnnekcHas npoBepoyHas
paboTa no teme
«MexaHn4eckoe OBuKeHne»

10

AHanNn3 KOMMNIeKCHoOM
NpoBepoO4YHON paboThl.
MoHATUe cunbl, Kak Mepbl
B3anmopgencTaus ten. lNepsbin
3aKoH HbtoToHa

Bubnnoteka LIOK

https://m.edsoo.ru/f
fOc3be8

11

BTopown n TpeTun 3akoH
HbloToHa

Bunbnuoteka LIOK
https://m.edsoo.ru/f
fOc3be8

12

3aKoH BCEMUNPHOIO TAroTeHunA.

Cwuna Tsxectu. Nepsas
KOCMUYeCcKas CKOpPOCTb

Bunbnuoteka LIOK

https://m.edsoo.ru/f
f0c3d00

13

PelwleHne 3apgad no temam:
«BTOopon 3akoH HbioTOHa»,
«3aKOH BCEMUPHOrO
TArOTEeHUSI»

bunbnuoteka LIOK

https://lesson.acad
emy-content.mysch
ool.edu.ru/lesson/9
332c3e7-405e-416
5-b0c0-69d260859



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10

bde?backUrl=%2F
03%2F10

14

Cwuna ynpyroctn. Cnna TpeHus

Bubnuoteka LLOK

https://m.edsoo.ru/f
f0c3e18

15

JlabopaTtopHas paboTa Ne2.
«/lccnepoBaHve 3aBNCMMOCTU
CUbl YNPYrocTu OT YANMHEHUSA
NPY>XUHbI. IamepeHve
XKECTKOCTU MPY>XUHbI»

16

PelwieHne 3agay no teme
«[1BM>XEHne Tena nog
OENCTBMEM HECKONBKNX CUST»

17

O6o6uaroLwmin ypok no teme
«[QnHammnka»

18

Mmnynec matepuranbHOM TOYKN,
CUCTEMbI MaTepuanbHbIX TOYEK.
Vmnynec cnnbl. 3akoH
COXpaHeHus umnysbca.
PeakTtnBHOE aBM>XeHne

Bunbnuoteka LIOK

https://m.edsoo.ru/f
f0c43d6

19

PeakTtuBHOE OBU>XEHNME.
PeweHve 3agay Ha 3aKoH
COXpaHeHust umnynbca

Bubnuoteka LLOK
https://m. ru/f
f0c43d6

20

PaboTta n MOLLHOCTb CUSbl.
KunHeTnyeckas aHeprms

Bunbnuoteka LIOK
https://m.edsoo.ru/f
f0c4502



https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

MaTepuanbHOW TOYKN.
MoTeHumanbHas aHeprus

[NoTeHUnanbHbie K
HenoTeHumanbHble cunbl. CBA3b
pPaboTbl HEMOTEHLMANBHbBIX CUJ

Bubnuoteka LLOK

21 C UBMEHEHNEM MEXAHNYECKOW https://m.edsoo.ru/f
3Heprun cucTembl Tef. 3aKoH f0c478c
COXPaHEHNs1 MEXaHNYEeCKOW
aHepruu
JlabopatopHas paboTta Ne3

22 «/IaMepeHne NoTeHUManbHON
3Heprun Tena»

23 PelwueHne 3agay no teme
«3aKOH COXpPaHEHNS1 SHEPrn»

KomnnekcHas npoBepoyHas BuGnmoTeka LIOK

24 pabota no Teme «/[juHamika. https://m.edsoo.ru/f
3aKOHbl COXpaHeHUs B

fOc4b74
MeXaHuKe»
OCHOBHbIE MONOXXEHNS ] Bu6nnotexa LIOK

05 MONEKYNAPHO-KMHETUYECKOM httos://m.edsoo.ru/f
Teopun. BpoyHoBCcKoe f0c:|4d02
apwxeHne. Oudpdysus -

Macca monekyn. Konnyectso

26 BewlecTBa. [locTosiHHas

Asoragpo



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

TennoBoe paBHOBECHE.

27 TemnepaTtypa 1 €€ nsmepeHue.
Lkana temnepartyp LUenbcua
MpeanbHbin ras B MKT. Bubnnorexa LIOK
28 OcHoBHOe ypasterite MKT https://m.edsoo.ru/f
fOc4fde
A6contoTHasa Temnepartypa Kak
Mepa cpeaHen KNHETMYECKON Bubnnoteka LLOK
29 3HEepPruv ABMXXEHNSA MONEKYI. https://m.edsoo.ru/f
YpaBHeHne fOc511e
MeHpeneesa-KnanenpoHa
30 3akoH [anstoHa. [a3oBble
3aKOHb!
JlabopaTtopHas paboTa
«/lccnegoBaHne 3aBMCUMOCTH
31 MeXay napameTpamm
COCTOSIHMSI Pa3pPEXXEHHOro
rasa»
PeweHne 3aga4 no teme Bbubnnoteka LIOK
«OcHoBbl MKT» https://lesson.edu.r
39 u/lesson/d49f2c65-
255a-4540-ab0f-d2
d5d669a8cf?backU

H=%2F03%2F10



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10

KomnnekcHas n poBepoYyHas

33 pabota rno teme «OCHOBbI
MKT>
BHyTpeHHss aHeprus
TEPMOANHAMNYECKOW CUCTEMDI
N cnocobbl €€ NSMEHEHUS. bunbnuoteka LIOK
34 KonuyecTtso TennoTbl 1 paboTa. https://m.edsoo.ru/f
BHyTpeHHSAs aHeprus f0c5952
OAHOATOMHOIO naeanbHOro
rasa
YaenbHasa TensI0eEMKOCTb
BSLIJ,eCTBa. KonunyecTtBo Bubnnorexa LIOK
35 https://m.edsoo.ru/f
TEennoThbl npvm Tennonepegaye. {00536
ApmabaTtHbin npoecc -
[MepBbii 3aKOH TEPMOVHAMUKN Bbunbnnoteka LIOK
36 N ero NpUMeEHeHNEe K https://m.edsoo.ru/f
naonpoLeccam fOcSefc
HeobpaTtumocTb npoueccos B Bbunbnnoteka LIOK
37 npupoae. Bropon 3akoH https://m.edsoo.ru/f
TepMogVHaMUKK f0c6230
s | Mo peiiorsumt u KT o medsoo
TEena0BON MaLUVHbI {00600a
39 PelwleHne 3apgay no teme

«OCcHOBbI TepMognHaAMNKnN»



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

40

O6o6LwaroLwmm ypok
«MonekynsapHasa gunauka.
OcHoBbI TepMOANHAMUKI»

Bunbnuoteka LIOK
https://m.edsoo.ru/f
f0c6938

41

KomnnekcHas npoBepoYyHasi
paboTta no teme «OCHOBbI
TepMoaNHaAMUNKIN»

Bbunbnuoteka LIOK
https://m.edsoo.ru/f
fOc6a50

42

MapoobpasoBaHue 1
KoHAeHcauus. VicnapeHve n
KnneHne

bunbnuoteka LIOK

https://m.edsoo.ru/f
f0c63b6

43

Ab6contoTHas 1 OTHoCUTENbHas
BNa>KHOCTb BO3ayXxa.
HacblweHHbIN nap

Bubnnoteka LIOK

https://m.edsoo.ru/f
f0c64d8

44

MnaBnerHune n KpuctTannnsauyms.
YaoenbHas TennoTa nnasfieHus.
Cy6numauus

Bubnnoteka LIOK

https://m.edsoo.ru/f
f0Oc6708

45

YpaBHeHue TennoBoro 6anaHca

Bubnnoteka LIOK
https://m. Ju/f
f0c6820

46

neKkTpusaums Ten.
AnekTpudeckun 3apsag. [ipa
BMAA 3NEKTPUYECKNX 3apSa0B.
3aKOH coxpaHeHus
3NEeKTPUYECKOro 3apsaa

bunbnuoteka LIOK

https://m.edsoo.ru/f
fOc6bcc

47

Bsaumopevicterne 3apanos.
3akoH KynoHa. To4eyHbIn
ANEKTPUYECKUU 3apsg,

Bunbnuoteka LIOK
https://m.edsoo.ru/f
fOc6eced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

Hanps>xeHHOCTb
3NEeKTPUYECKOro noss.

Bubnnoteka LIOK

48 MpuHUMN cynepno3uummn https://m.edsoo.ru/f
aneKkTpu4ecKknx nonew. JlnHmm f0c6df2
HaNpPs>XXEHHOCTU
Pa6oTta cun
3M1EKTPOCTATNYECKOrO NONS. Bubnnoreka LIOK

49 MoTeHuman, PasHocTs https://m.edsoo.ru/f
noTeHumnanos f0c8100
ONEKTPOEMKOCTb. Bubnnorexa LIOK

50 KoHpeHcaTop https://m.edsoo.ru/f

f0c7126
ONEKTPOEMKOCTb NNIOCKOro Bbubnnoteka LIOK

51 KOHOeHcaTopa. dHeprus https://m.edsoo.ru/f
3aps>keHHOro KoHaeHcartopa f0c72c0
ONeKTPUYECKNIA TOK, YCOBUS

52 ero CyLiecTBOBaHUS.

MocTosiHHbIN TOK. Cuna Toka.
Bunbnuoteka LIOK
HanpsixeHne. ConpoTtueneHue. hitps:/floseon.ceur
>3 3akoH Oma gnsa yyacTtka uenu e
edf6-4d1c-bed3-21
49d0e7daba
MNocnepoBartenbHoe, Bubnuoteka LLOK
54 napannefnbHoe, CMeLLlaHHoe https://m.edsoo.ru/f

coegnHeHne nNpoBoAgHNKOB.

f0c7410



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

JlabopaTtopHas paboTa
«[locnegoBaTensHoOE U

>5 napannenbHoe coeanHeHne
NPOBOAHNKOB»
56 PelleHne 3apad Ha coegmnHeHne
NPOBOLHNKOB
PaboTta n mowHOCTb bunbnuoteka LIOK
57 3NEKTPUYECKOro TOKa. 3aKOH https://m.edsoo.ru/f
[>xoyna-JleHua f0c7838
3akoH Oma ons nonHom Bubnnoteka LIOK
58 (3aMKHyTOW) aneKTpUYeCKom https://m.edsoo.ru/f
Lenn. KopoTkoe 3amMblKaHue. fOc7ae0
Bubnnoteka LIOK
PeLLeHVe 3a0a4 N0 Teme https://lesson.edu.r
59 «3aKoH OMa [15l MOSHOM Lien» u/lesson/009d68b8
-2f8d-4287-8355-4
3d7be8ac0e6
ONEKTPOHHAsA NPOBOAUMOCTb
TBEPAbIX METANOB.
60 3aBNCMMOCTb CONPOTMBIIEHUS
METannoB OT TeMnepartypbl.
CBepxnpoBooMOCTb
MonynpoBogHuKK, nNx Bubnnoteka LLOK
61 cobCTBEHHas 1 NpUMecHas https://m.edsoo.ru/f

nposoagnmMocTb. CBovicTBa

fOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—n-nepexoga.
MonynpoBogHuKoOBbIE NPUBOPSI

DNEKTPUYHECKNI TOK B
pacTBopax 1 pacnnasax

Bbunbnuoteka LIOK

62 3NIEKTPOSINTOB. https://m.edsoo.ru/f
AnekTponuTuyeckas fOc82ba
anccoumnaums. dnNekTponus

NEKTPUYECKNI TOK B rasax.
gaMOCpTo;lTeanme Bubnnorexa LIOK
63 HEeCaMOCTOATENbHbIW paspsaa. Pttps://m.eds00. Uit
fOc84ae
MonHus. Nnasma
3]16KTE)I/I‘-I€CKI/I€ npnbopbI 1 BunnoTea LIOK

64 YCTPOWCTBA U UX NPaKTUYeckoe httos-//m.edsoo.ru/f
npumMeHeHne. Npasuna TEXHWKN f0c86fc
6e3onacHocTu -
O606LLatLLMIi YPOK Bunbnuoteka LIOK

65 «BeKTPOTMHAMIKa> https://m.edsoo.ru/f

fOc88be
KomnnekcHas npoBepoyHas
paboTa no teme Bubnnoteka LLOK

66 «QneKkTpocTaTuKka. [NoCTOAHHbLIN https://m.edsoo.ru/f
3NEKTPUYHECKNIA TOK. TOKN B fOc8a8a
pPasnn4YHbIX cpepax»

PesepBHbIN YPOK. Bubnuoteka LLOK

67 O6o6Larowmin ypok no Temam https://m.edsoo.ru/f

10 knacca

fOc8c56



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

68

PesepBHbIN YpOK.
O6o6LwaroLwmin ypok no Temam
10 knacca

Bunbnuoteka LIOK
https://m.edsoo.ru/f
fOc8f6e

OBLLIEE KOJINYECTBO HYACOB IO
NMPOIrPAMME

68



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

11 KJIACC

KonunuyectBo yacoB

ONEeKTPOHHbIE

Ne HAaTta uudposblie
Tema ypoka KOHTpOnbHbIE MpakTuyeckne
n/n Bcero n3y4yeHnsi | obpasoBaTesibHble
paboTbl paboTbl
pecypchbl
lMocTosiHHBbIE MarHUTbI N NX
B3aumopgenctene. MarHntHoe bubnuoteka LLIOK
none. BekTop marHuTHoOmM 1 0 0 https://m.edsoo.ru/
NHAYKUMN. JTMHUN MarHUTHON ff0c9778
NHOYKLMN
MarHuTHOe none NpoBofHMKa C
TokoM. OnbIT OpcTena. Bubnuoteka LLOK
JlabopartopHas paboTta 1 0 1 https://m.edsoo.ru/
«/I3y4eHne marHMTHOro nons ffOc98fe
KaTyLLKN C TOKOM>»
[lencterne marHMTHOro nons Ha Bubnunoteka LIOK
NPOBOLHMK C TOKOM. Cuna 1 0 0 https://m.edsoo.ru/
Amnepa. ff0c9ac0
encTBne MarHMTHOro Nnons Ha
D'BVI)K IOCS1 3aPSIXKEHHYIO Bubnmorexa LIOK
ABIDIYILY P y 1 0 0 https://m.edsoo.ru/
yactuyy. Cuna JlopeHua.
ff0c9df4
Pa6ota cunbl JlopeHua
PeweHne 3aga4 Ha cun
A y 1 0 0

Amnepa u cuny JlopeHua



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

OneKTpoMarHuTHast MHAYKLUMS.
[MoTOK BEKTOPA MarHUTHOWN

Bubnnoteka LIOK

6 nHaykumn. JlabopaTtopHas https://m.edsoo.ru/
paboTa «/3yyeHune aBneHns ff0ca150
ANEKTPOMArHUTHON NHOYKLN»

O4C nHaoykumn. 3akoH

7 ANEKTPOMarHNUTHOWN NHAYKLNN
dapages
NHOyKTUBHOCTBL. SBneHune
camonHaykumn. 9C
CaMOVIHEzK:VIVI. af'eprvm BuGnmorexa LIOK

8 MarHUTHOro MosiA KaTyLLIKW C Ll v b

ff0ca600
TOKOM. DNeKTpoMarHMTHoe
none

9 PelwweHne 3agay no teme
«QNEKTPOMarHnTHass MHAYKLMS»

O60o6LwatoLmin ypok Bubnnoteka LIOK

10 «MarHuTHoe none. https://m.edsoo.ru/
ONeKTpOMarHnTHas MHAYKLMS» ff0cab82
KomnnekcHas npoBepoyHas BunoTexa LIOK
paboTa no teme «MarHuTHoe

1 none. dneKkTpoMarH1THas B

ff0cad58
NHOYKUNS»
CBo60gHble MexaHNn4yecKune Bubnnoteka LIOK

12 konebaHus. apMoHnYeckmne https://m.edsoo.ru/

KonebaHus.

ff0caf06



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

YpaBHeHne rapMOHUYECKNX

Bubnuoteka LLIOK

13 koneb6aHui. MNpeBpalieHne https://m.edsoo.ru/
aHeprnm ffOcaf06
JlabopaTtopHasa paboTta

14 «OnpepeneHne ycKopeHus
cBo60oOHOro NageHns npu
NOMOLLN MasiTHUKa»

KonebaTtenbHbIW KOHTYP.

CBob60ofHble aNEKTPOMarHUTHbIE

KonebaHus B ngeanbHOM

Kone6aTeanoS KOHTYpeE. Bubnmorexa LIOK

15 AHAnOMVS MexXaY https://m.edsoo.ru/
MEXaHNYECKNMU 1 fcbiz0
31EKTPOMarHUTHbIMU
kKone6aHnsmu
®opmyna TomcoHa. 3akoH
COpra)I/-IeHI/IFI 3Heprum B Bubnmorexa LIOK

16 https://m.edsoo.ru/
noeanbHOM KonebaTenbHOM

ffOcb9c4
KOHTYype
MpencTtaBneHne o 3aTyxaroLmx
KonebaHusx. BbIHy>KAeHHble Bubnnoteka LLIOK

17 MexaHn4ecKkune KonebaHus. https://m. I
PesoHaHc. BbIHy>XKAeHHble ffOcbb86

ANIEKTPOMarH1UTHbIE KonebaHus



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

18

[NepeMeHHbIV TOK.
CuHyconganbHbIv NepPeMEHHbIN
TOK. MOWHOCTb NepeMeHHOro
ToKa. AMNANTYQHOE 1n
OeCTBYOLLEE 3HAYEHME CUNbI
TOKa 1 Hanps>XeHus

bubnuoteka LLIOK
https://m.edsoo.ru/
ffocbd34

19

TpaHchopmaTop.
MpownssogcTBo, Nepepadya un
noTpebneHne anekKTpPU4ECKon
3Heprum

20

PeweHne 3agay no teme
«[lepemMeHHbIN TOK.
TpaHchopmaTop»

Bubnnoteka LIOK
https://m.edsoo.ru/
ff0cc324

21

MexaHunyecKne BoMHbI, yCoBus
pacnpocTpaHeHus. lNepuopa.
CKopoCTb pacnpocTpaHeHns 1
AnvHa BosHbI. [onepeyHble
NPOAOSbHbIE BOJHbI

Bubnunoteka LLIOK

https://m.edsoo.ru/
ff0cca54

22

3BYyK. CKOpOCTb 3BYKa.
PomMKOCTb 3BYKa. BbicoTa ToHa.
Tembp 3BYyKa

Bubnuoteka LLOK
https://m.edsoo.ru/
ff0cccOc

23

ONEKTPOMarHUTHbIE BOSHbI, NX
cBovicTBa U CKOpocTb. LLlkana
3N1EKTPOMarHNTHbIX BOJH

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



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

MpYHLMNbI PagMoCBA3M U

24 TenesuageHus. Passutne
cpencTs cBa3n. Pagmnonokauns
KomnnekcHast nposepo4Has Bubnnoteka LIOK
25 pabota rno teme «KonebaHus n https://m.edsoo.ru/
BOJHbI» ffOcc6f8
MpsimonuHenHoe BuGnmoTexa LIOK
26 Ei:ggg;:{i?f:g::?iae;bm https://m.edsoo.ru/
: ff0cd350
NCTOYHUK cBeTa. Jlyy ceeTa
OTpaxkeHune cBeTa. 3aKOHbI
0T|:a>KeHv|;| ceeTa. [NocTpoeHne BuGnmorexa LIOK
27 M3OGP@KEHII B MNOCKOM https://m.edsoo.ru/
ff0cd4e0
3epkane
lMpenomneHune ceeta. NonHoe
BI-FI)yTpeHHee OTpaXkeHue. Bubnmorera LIOK
28 MpeRenbHBIA Yron MonHOro https://m.edsoo.ru/
BHYTPEHHEro OTPaXkeHUs focd71e
JlabopaTtopHasa paboTta Bubnnoteka LIOK
29 «/IamepeHune nokasarens https://m.edsoo.ru/
npenomMmeHnsa ctekna» ff0cd67a
JInH3bI. [locTpoeHne Bubnmorera LIOK
30 https://m.edsoo.ru/

N306paXKeHN B NINH3E.

fi0cddie



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

31

dopmyna TOHKOWN NINH3bI.
YBenuyeHune fNH3bI

Bubnuoteka LLIOK
https://m.edsoo.ru/
ff0cddie

32

JlabopaTtopHasa paboTta
«/lccnegoBaHne CBONCTB
N300pa>KEHNIN B NTIMH3AX»

33

IOncnepcus ceeta. CnoXxHbIn
cocTaB 6enoro ceeta. LigerT.
JlabopaTtopHas paboTa
«HabntogeHve gucnepcunn
cBeTa»

34

WNHTepdepeHuus ceeTa.
Ondpakuyus ceeta.
OndpakumoHHas peLuéTtka

Bubnnoteka LIOK
https://m.edsoo.ru/
ff0ced?22

35

PeweHne 3agay no teme
«OnTunka»

36

PaHnLpbl NPUMEHNMOCTM

KJ1aCCNYECKOU MEXAHUKM.
MocTynatel cneymanbHOW
TEOPUN OTHOCUTENIbHOCTH

Bubnunoteka LIOK
https://m.edsoo.ru/
ff0cf862

37

OTHOCUTENBHOCTb
OLHOBPEMEHHOCTH.
3amepneHre BpeMeHun 1
COKpaLLleHne ONHbI

Bubnnoteka LIOK

https://m.edsoo.ru/
ffOcfa4?2



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

38

OHeprus n UMMynsLC
PEensTUBNUCTCKOW YacTuLpbl.
CBsi3b Maccbl C aHepruneun u
NMMNYNbCOM. DHEpPrus NoKos

Bubnuoteka LLOK

https://m.edsoo.ru/
ffOcfc68

39

KomnnekcHas npoBepoyHas
paboTa no teme «OnTuKa.
OcHoBbl crieynanbHoON Teopum
OTHOCUTENBHOCTW»

Bubnnoteka LIOK
https://m.edsoo.ru/
ffOcf6f0

40

doToHbl. Popmyna lNnaHka.
OHeprusa n umMnynsc GoToHa

bubnuoteka LLIOK
https://m.edsoo.ru/
ffOcfe16

41

OTKpbITVE 1 nccnegoBaHue
doToadhdekTa. OnbiThl A. T
CtonetoBa

Bubnnoteka LIOK
https://m.edsoo.ru/
ffOcffc4

42

3akoHbI hoToadhpekTa.
YpaBHeHne duHLTeriHa gns
doToahhekTa. «KpacHasi
rpaHuua» potoaddekra

bubnuoteka LLIOK
https://m.edsoo.ru/
ffod015e

43

[Haenenue ceeta. OnbIThi 1. H.

Jlebepesa. Xumnyeckoe
JevicTBue cBeTa

Bubnuoteka LLOK
https://m.edsoo.ru/
ff0d04a6

44

PeweHne 3agay no teme

«ONeMeHTbl KBaHTOBOW OMTUKW»

bubnuoteka LIOK

https://m.edsoo.ru/
ff0d0302



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

45

Mopgenb atoma TomcoHa.
OnbiTbl Pesepdoppa no
paccesiHNo a-4acTul,.
lMnaHeTapHas mogenb atoma

Bubnuoteka LLOK

https://m.edsoo.ru/
ff0d091a

46

MocTtynatel Bopa

Bubnuoteka LLOK

https://m.edsoo.ru/
ff0dOafa

47

Nany4eHne n nornowieHne
hboTOHOB Npwu Nepexoge atoma
C OOHOrO YPOBHS SHEPrUN HA
apyron. Bugel cnekTpos

Bubnnoteka LIOK

https://m.edsoo.ru/
ff0d0afa

48

OTKpbITE PagnNoaKTUBHOCTH.
OnbiTbl Pesepdopaa no
onpegeneHnto coctasa
pagnoakTMBHOIO N3Ny4eHus

Bubnuoteka LLIOK
https://m.edsoo.ru/
ff0d0fd2

49

CsovicTtBa anba-, 6eta-,
raMmma-unsnyveHus.
Anba-pacnap, 6eta-pacnag

50

OTKpbITVE NPOTOHA 1
HeviTpoHa. M3oTonbl. CTpoeHue
aToMHOro sapa

Bubnuoteka LLOK
https://m.edsoo.ru/
ffod1162

51

SHeprusa cBsi3an HYK/TIOHOB B
agpe.

52

AnepHble peakumn. AaepHbiv
peakTop. Npobnemsbl,

Bubnunoteka LIOK
https://m.edsoo.ru/
ff0d1356
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NMepcrneKTnBbl, 3KOJ10rnm4yeckmne
aCneKTbl H,D,epHOI/IU SHEPreTnkn

53

PeweHne 3agay no teme
«flpepHas prnsmka»

54

dnemeHTapHble YacTuLpl.
OTKpbITME NO3MTPoHa. MeToapl
Hab6MOAeHNA 1 perncTpauum
3NeMeHTapHbIX YacTuLL.

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

55

KomnnekcHas nposepoyHas
paboTa no Teme «KBaHTOBas
husnka»

56

Bup 3B€30HOIO Heba.
CosBe3gus, sipkue 3Be3apl,
nnaHeTbl, X BUAMMOE
nBmxeHne. ConHeYyHasi cucrtema

57

ConHue. ConHe4vHas
aKTMBHOCTb. ICTOYHMK aHEprm
ConHua n 3B€34

58

3BE3bl, X OCHOBHbIE
XapaKTepucTukn. 3Be3abl
rnaBHOW NocnegoBaTeNlbHOCTM.
BHyTpeHHee cTpoeHne 3BE3L.
CoBpeMeHHble NpencTaBneHns
O MPOUCXOXXOEHUMN 1 3BONOLNN
ConHua n 3Be3q,
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59

MneyHbiri TlyTb — Hawua
lanakTuka. lNonoxexve un
asmxeHne ConHua B ManakTtuke.
lanakTukn. YepHole aplpbl B
aapax ranaktuk

60

BceneHHas. PasberaHve
ranakTtuk. Teopus bonbuworo
B3pbIBa. PenuktoBoe
nanyyeHne. Metaranaktmka

61

HepelueHHble npobnembl
acTpoHOMUN

62

O6o6watowmin ypok. Ponb
PU3MKN N aCTPOHOMUN B
9KOHOMNYECKON,
TEXHONOrMYECKON, coLmanbHOm
N 3TMYECKOoN chepax
OEeATeNbHOCTN YenoBeka

63

O6o6warowmin ypok. Ponb 1
MECTO (PU3NKMN 1 aCTPOHOMUN B
COBPEMEHHOMN Hay4YHOWN KapTuHe
Mupa

64

O6o6watomi ypok. Ponb
dmsundeckon Teopun B
dopmupoBaHM NpeacTaBneHNn
0 (hU3NYECKOWN KapTMHE Mmpa




65

O6o6warowmin ypok. Mecto
hun3nyeckKomn KapTnHbl Mrpa B
obLeM psily COBPEMEHHbIX
€CTECTBEHHO-Hay4YHbIX
npeacTasneHnin o npupoae

66

PesepBHbIN ypok. MarHuTHoe
nose. OnekTpomarHMTHas
NHOYKUNS

67

PesepBHbIn ypok. OnTuKa.
OcHoBbI crieymanbHON Teopuin
OTHOCUTENBHOCTU

68

PesepBHbIn ypok. KBaHTOBast
dursnka. dnNemMeHTbI
acTPOHOMUU N acTPOUINKU

Bubnnoteka LIOK
https://m.edsoo.ru/
ff0d1784

OBLUEE KOJINHECTBO HYACOB MO
NMPOrPAMME

68
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NMEPEYEHDb (KOAN®PUKATOP) PACMNPEAENEHHbBIX MO KJIACCAM
NMPOBEPAEMbIX TPEEOBAHUW K PE3YJIbTATAM OCBOEHUA OCHOBHON
OBPA3OBATEJIbHOU MPOrPAMMbI CPEQHEIO OBLLEFO OEPA3OBAHUS U
QJIEMEHTOB COAEP>XXAHUA MO ®U3UKE

B denepanbHbIX M permoHanbHbIX Npoueaypax OLeHKU Ka4ecTBa o6pa3oBaHms
NCNonb3yeTcs nepedveHb (KOgMUKaTop) pacnpeneneHHbIX rno Knaccam npoBepsemMbIX
TpeboBaHUN K pe3ysisTaTaM OCBOEHNA OCHOBHOW 06pa3oBaTesibHOW NporpamMmsbl
cpegHero obLero o6pasoBaHus U ANIEMEHTOB CoAep>XaHus no pusnke.

10 KJIACC
MpoBepsieMmble Tpe6oBaHUSA K pe3ynbTaTaMm 0CBOEHUS OCHOBHOM
o6pa3oBaTesibHON NPOrpaMmmbl

Kog [MpoBepsieMbie NpegMeTHbIE pPe3ynbTaThl OCBOEHUA OCHOBHOM
npoBepsiemMoro | o6pasoBaTenbHON NPorpaMmbl cpegHero obuiero o6pasoBaHus
pesynsrarta
10.1 LeMoHCcTprpoBaTb Ha NpyMepax posb 1 MeCTO (PU3NKK B

dopmMupoBaHN COBPEMEHHOWN HAay4YHOW KapTUHbI M1Pa, B
PasBUTUN COBPEMEHHOWN TEXHUKN U TEXHONMOMI, B
NPaKTU4YECKON AEATENBbHOCTN Noaen

10.2 YunTtbiBaTb rpaHunLpbl MPUMEHEHNA N3y4eHHbIX (PU3NYECKNX
Mofenen: matepuanbHas To4ka, MHepumnanbHasa cuctema
oTcyeTa, abCoNOTHO TBEPAOE TENO, naeasnbHbli ras; Mogenu
CTPOEHUSA ra3oB, XXUAKOCTEN 1 TBePObIX Tef, TOYEYHbI
ANEKTPUYECKNI 3apsag — NPY peLLeHnn (prusnveckmx 3agay

10.3 PacnosHaBaTb hmaunyeckme aeneHns (MpoLecchbl)  0O6bACHATb
NX HA OCHOBE 3aKOHOB MEXaHWKN, MOSIEKYNAPHO-KNHETUYECKON
Teopun CTPOEHMS BELLECTBA U INEKTPOOUHAMUKINL
PaBHOMEPHOE N PaBHOYCKOPEHHOE MPSAMOSIMHENHOE OBUXKEHNE,
cBobofHOE nageHve Ten, ABMXKEHNE N0 OKPY>XXHOCTU, MHepLMS,
B3aumogenctene Tten; oudpdysnsa, 6pOyHOBCKOE OBUKEHME,
CTPOEHME XUOKOCTEN 1 TBEPAbIX TeN, USMEHeHMe obbema Ten
NpwW HarpeBaHun (OXNaXxgeHnn), TENNOBOE paBHOBECHE,
ncnapeHne, KoHgeHcauus, nnaeneHne, Kpuctannnsauus,
KUMeHne, BNaXXHOCTb BO3AyXa, NOBbILIEHVE OAaBNEHNS ra3a npu
€ro HarpeBaHun B 3aKpbITOM COCYAe, CBA3b Mexay
napameTpammn COCTOSIHUSA rada B N30MnpoLeccax; aneKkTpusaumns
Ten, B3aMMogencTene 3apsaos




10.4

OnucbiBaTb MeXaHN4ecKoe OBVKEHNe, UCMonb3ys dusndeckme
BENIMYUHbI: KOOpAVHAaTa, NyTb, NepeMeLLeHNne, CKOPOCTb,
YCKOpeHe, macca Tena, cuna, UMnynbC Tena, KNHeTn4eckas
3Heprus, NnoTeHUmanbHas aHeprus, MexaHn4eckas padoTa,
MeXaHN4YecKasi MOLLHOCTb; MpW ONucaHumn nNpaBuiibHO
TpaKToBaTb (hM3NHECKNI CMbICI UCTONb3YEMbIX BENMNYMH, UX
0603HavYeHUs1 1 eanHNLbI, HAXOAUTb (HOPMYIbl, CBS3bIBaOLLNE
[OaHHYI0 PU3NYECKYIO BENNYMHY C APYTMMU BEMYNHAMM

10.5

OnuncbiBaTb N3y4YeHHble TEMIOBbIE CBOWCTBA TeN U TEMOBLIE
SABNEHNS, NCNonb3yst GU3NYECKNe BENNYNHDI: OAaBNEHNE rasa,
TemnepaTtypa, CpegHsas KNHETMYECKast SHePrus XaoTu4ecKoro
OBVDKEHNS MOMEKYS, CpeaHeKBaapaTnudHasi CKOpoCTb MONEKY,
KONMMYECTBO TEMNIOTbI, BHYTPEHHSAS 3HEprus, paboTta rasa,

KO3 DULMEHT NONE3HOIro AENCTBNS TEMMOBOIO ABUraTens; npu
onncaHnm NpaBuNbHO TPaKToBaTb (PU3NHECKUI CMbICH
NCNONb3YyEMbIX BEMNYMH, X 0O03HAYEHUS N eQUHULbI, HAXOAUTb
dopmynbl, cBA3bIBaOLLME AAHHYIO (DU3NYECKYHO BENMNYNHY C
APYrvuMi BENMYMHaM

10.6

OnucbiBaTb N3Y4YEHHbIE 3NEKTPUYECKNE CBONCTBA BELLECTBA U
anekTpuyeckne siBneHns (MpoLecchl), NCnonb3yst prsnyeckune
BESIMYMHbI: SNEKTPUYHECKINI 3apsif, ANeKTpUYecKoe nore,
HanpPs>XeHHOCTb NOJis, NOTeHUMan, Ppa3HoOCTb NOTEHLUMAN0B; NpK
onuncaHnn NpaBubHO TPakToBaTb (PU3NYECKNIA CMbICH
NCNONb3YyEMbIX BEMINYMH, UX 0603HAYEHUS U eOUHNLLbI;
yKasblBaTb hOpMyIbl, CBA3bIBAOLME AAHHYIO (PU3NYECKYIO
BEIMYMHY C APYMUMU BENNYMHAMM

10.7

AHannaunposaTtb h13n4eCKne NPOLECCHI 1 SBNEHNSA, NCMOSb3YS
dusmnyeckne 3aKoHbl 1 MPUHLMMBI: 3aKOH BCEMUPHOIO
TaroteHus, |, Il n lll 3aKoHblI HblOTOHA, 3aKOH CoXpaHeHns
MEXaHNYECKOWN SHEPrumn, 3aKoH COXpPaHeHNst UMMNynbCa,
NPVHLUMN Cynepno3numm Cui, NpUHLMN paBHOMpPaBus
NHepUManbHbIX CUCTEM OTCYETA; MONEKYNSAPHO-KNHETUNYECKYHO
TEOPUIO CTPOEHNS BELLLECTBA, ra30Bble€ 3aKOHbI, CBA3b CPEAHEN
KNHETMYECKOW 3HEPIN TEMIOBOIO ABVXKEHUS MOMEKYN C
abConOTHOM TeMnepaTypoun, NepBbll 3aKOH TEPMOLVUHAMUNKM;
3aKOH COXpaHeHusi 3aNeKTpU4ecKoro 3apsaa, 3akoH KynoHa; npu
3TOM pasnuyaTb COBECHYIO (POPMYNNPOBKY 3aKOHa, ero
MaTeMaTM4YeCKOe Bbipa>KeHne 1 ycnosus (rpaHunubl, 06nacTti)
NPUMEHNUMOCTN

10.8

O6BACHATL OCHOBHbIE NPUHUMMbI AEWCTBMS MaLUVH, NpubopoB
N TEXHWYECKMX YCTPOWNCTB; pasnmyaTb yCcnosus nx 6e3onacHoro
NCNONb30BaHUS B NOBCEOAHEBHOWN XXN3HU




10.9

BbINONHATL 3KCNEPUMEHTLI MO UCCNEAOBaHNIO (PUSNYECKNX
SIBNEHNI N NMPOLECCOB C NCMOSIb30BaHNEM MPSAMbIX 1 KOCBEHHbIX
N3MepeHn; Npu 3ToMm MOopMynIMpoBaTb Npobnemy (3agady) n
rMnoTesy y4ebHOro aKcrnepuMmeHTa, cobmpaTtb YCTaHOBKY N3
NpPenno>XXeHHOro 060pyaoBaHs, MPOBOLAUTL OMbIT U
dhopmynnposaThb BblIBOAbI

10.10

OcywecTBnATb NPsSIMblE N KOCBEHHbIE N3MEPEHNS PUBNHECKNX
BENNYMH; MPY 3TOM BbIOUpaTb ONTUMasIbHbIA CNOCO6
N3MEPEHMSA N NCMONb30BaTb N3BECTHbIE METOLbI OLEHKM
NOrpeLLUHOCTEN N3MEPEHNI

10.11

WccnepoBaTb 3aBUCUMOCTU MeXAY (PU3NYECKUMI BENNYNHAMM
C CMNONb30BaHNEM NPSIMbIX U3MEPEHUIA; NMPU 3TOM
KOHCTPYMpOBaTb YCTaHOBKY, (hUKCUpoBaTh pe3ynbTaThl
MONy4YeHHOI 3aBMCMOCTU (DU3NYECKIMX BENNYUH B BUae Tabnu
1 rpadvKoB, fenatb BbiBOAb! NO pe3ynsratamM uccnefoBaHus

10.12

Cobnogatb npasuna 6e3onacHoro Tpyga npv nposegeHnn
nccnepoBaHni B paMmKkax y4ebHOro akCneprmeHTa,
y4ebHO-1CCcneaoBaTenbCKOM N NPOEKTHOW AEATENBHOCTU C
NCNONb30BaHNEM N3MEPUTESNIbHBLIX YCTPONCTB 1 NabopaTopHOro
obopynoBaHus

10.13

PeliaTtb pacyeTHble 3aga4dm ¢ SBHO 3aaHHON (DM3NYECKON
MOLESbIO, UCMONb3YA (PU3NYECKME 3aKOHbI U MPUHLMMbI; Ha
OCHOBE aHanmsa ycnoBusa 3agadn BblbupaTb (PU3NYECKyo
MoLeSb, BblAeNATb (U3NYECKne BENNYMHbI 1 (POPMYIbI,
HeobxoouMble oS ee peLleHnsi, NPOBOAUTL PacHeTbl U
oLeHMBaTb peanbHOCTb NOSIyYEHHOro 3Ha4YeHUs PU3N4eCKom
BENNYHDI

10.14

Peluatb Ka4yecTBeHHblE 3aa4: BbICTPanBaTb JIOrNYECKN
HENPOTMBOPEYMBYIO LIEMOYKY PaCcCy>XAEHNIN C ONOPON Ha
N3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTMN U (h13nYeCKne ABNEHMS

10.15

Vcnonb3oBaTtb npu peLleHnn y4ebHbiX 3a0a4 COBPEMEHHbIE
NH(POPMaLNOHHbIE TEXHONOMMN AN151 MOWCKA, CTPYKTYPUPOBaHNS,
NHTepNpeTauumn n npeacrasneHns y4ebHon n
Hay4HO-NONYNSPHON NHPOPMaLUN, NOYHEHHOMN U3 Pa3SINYHbIX
NCTOYHUKOB; KPUTUYECKN aHaNn3npoBaTb Nofy4aemyto
NHopMaLuIo

10.16

MprBOOUTL NPUMEPbI BKNafa POCCUNCKUX 1 3apyOeXXHbIX
y4eHbIX (U3NKOB B pasBnTUE HayKN, OObACHEHNE NPOLECCOB
OKpPY>KatoLLLero Mnpa, B pa3BuTe TEXHNKN N TEXHOMOT A




10.17

Micnonb3oBaTb TEOPETUYECKNE 3HAHUS MO DU3NKE B
NOBCEOHEBHOW XXN3HU Anst o6ecneyeHns 6€30nacHOCT Npu
obpauleHun ¢ Nnpnbopamm n TEXHNYECKMKN YCTponCcTBamMmu, ans
COXPaHeHns1 300pOoBbs U COBMOAEHNSA HOPM 3KONTOrMYeCKOro
NnoBeAeHNs B OKPY>KatoLLen cpene

10.18

Pa6oTaTtb B rpynne ¢ BbIMOMHEHNEM Pa3NNYHbIX COLMaNnbHbIX
ponen, NnaHMpoBaTb PaboTy rpynnbl, paunoHanbHO
pacnpenensTb 0653aHHOCTM 1 NNAHNPOBAaTb OEATENbHOCTb B
HecTaHOAPTHbIX CUTyaunsax, aAeKBaTHO OLEHBaTb BKNas
Ka>kgoro U3 y4acTHMKOB rpymnnbl B pELLEHE paccMaTprMBaeMom
npo6nemMbl

npOBepﬂeMble ANNeMeHTbl cofepXXaHusd

Kopg
pasgena

Kog MpoBepsieMble 3aNeMeHTbI CoAep KaHuns
npoBepsieMoro
anemeHTa

PU3SNKA NN METOObl HAYHHOI O NMO3HAHUA

1.1 dusnka — Hayka o npupope. Hay4dHble meToapl
No3HaHWs OKpy>KaroLLero Mupa. Ponb
3KcrnepumMeHTa 1 Teopuun B nNpoLecce No3HaHns
NpUPOoAbl. DKCNEPUMEHT B (pr3nke

1.2 MopgenupoBaHune U3NYECKNX SBNEHUA 1
npoueccoB. HayyHble runotesbl. Pusmyeckune
3aKOHbl 1 Teopuun. [paHUUbl NPUMEHMMOCTU
pusmnyeckmx 3akKoHOB. [MpUHUMN COOTBETCTBUA.
Ponb n M™Mecto usukn B hopmMmnpoBaHum
COBPEMEHHON Hay4YHOW KapTuWHbl MuUpa, B
NPaKTN4ECKON OeATeNbHOCTU Ntoaen

MEXAHUKA

2.1

KUHEMATNKA

2.1.1 MexaHndyeckoe pBmkeHne. OTHOCUTENbHOCTb
MexaHun4yeckoro apmxeHuns. Cucrtema otc4yera.
TpaekTopus




21.2

MepemelleHne, CKOpOCTb (CPEAHSIi CKOPOCTb,
MIrHOBEHHas! CKOPOCTb) " YyCKOpEHUne
MaTepuanbHOM TOYKK, WX MPOEKLMU Ha OCK
cucTeMbl KoopamnHat. CroXeHne nepemMeLLeHnii
1 CNOXXEHNE CKOPOCTEN

213

PaBHOMepHOe n PaBHOYCKOPEHHOE
NPAMONNHENHOE OBU>XeHne. padmkn
3aBMCMMOCTHU KOOpANHaT, CKOpOCTN,
YCKOpPEeHUS, nyTn n nepemMeLLeHns
MaTepuasnibHON TOYKU OT BPEMEHN

21.4

CobopgHoe nageHune. YcKopeHune cBo604HOro
nageHns

2.1.5

KprBOnMHeENHOEe OBWXKEHME.
PaBHOMepHOEe ABMXeHME MaTepuasibHOM
TOYKM no OKPY>KHOCTMW.
Yrnosas

CKOPOCTb, JIMHENHasi CKOPOCTb.
Mepnog wm yacToTa.
LleHTpocTpemuTensHoe yckopeHme

2.1.6

TexHunyeckune ycTpoicTaa:
CNMAOMETP, ABVKEHNE
CHapsaoB, LenHble 1 PeMeHHble Nepeaaydn

21.7

MNpakTnyeckue paboThbl. N3mepeHne
MIHOBEHHOW CKOPOCTMW. WccneposaHue
COOTHOLLUEHNSA MexXay MyTaMu, NpOVAEHHbIMU
TeNOM  3a  nocnegoBaTesibHble paBHble
NPOMEXYTKN BPEMEHN MNPU PaBHOYCKOPEHHOM
OBVKEHUN C Ha4danbHOW CKOPOCTbIO, paBHOM
Hynto. VI3yyeHne OBMXKEHUS LLUApUKa B BA3KOM
>KUAKOCTN. N3yyeHne  gBwxeHus  Tena,
OpPOLLEHHOIO rOPN3OHTASIBHO

2.2

AOVNHAMUNKA

2.2.1

MpuHUMN oTHOoCcUTeNnbHOCTY Manunes. MNepBbii
3aKoH HbtoToHa. VIHepumanbHble CUCTEMBI
oTcyeTa

2.2.2

Macca tena. Cuna. MNMpuHUMn cynepno3numm Cun

2.2.3

Btopon 3akoH HbloTOHa gna matepuanbHomn
TOYKM B WHEpUManbHOW CUCTEME OTCYeTa
(NCO).  Tpetun  3aKoH HbtoToHa  gnga
MaTepuanbHbIX TOYEK




2.2.4

3aKOH BCEMUPHOrO TAroteHns. Cuna TSXKeCcTu.
MepBasa kocMmundeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctn. 3akoH l'yka

2.2.6

Cuna TpeHus. Cyxoe TpeHue. Cuna TpeHUs
CKOSIbXXEHNs 1M cuna  TpeHuss  MOKOS.
KoachpuumneHt TpeHns. Cuna cCoOnpoTUBEHNUS
npuv OBUXEHUN Tena B XXNOKOCTU UK rase

2.2.7

I'IOCTynaTeanoe N BpawlaTtesibHoe OBrKeHne
abCcontTHO TBEPAOro Tena

2.2.8

MOMEHT cunbl OTHOCUTENBHO OCY BPALLEHUS.
[Mne4vo cunbl. YcnoBus paBsHoBeCUst TBEPAOro
Tena B NCO

2.2.9

TexHu4eckue ycTpoicTea:
NOALUNMHUKN, OBUMXXEHNE NCKYCCTBEHHbIX
CMNYTHNKOB

2.2.10

lNpakTnyeckne paboTbl. M3yyeHne AOBMKEHUS
Opycka NO HaK/IOHHOW MNIOCKOCTU  Mof
OeNCTBNEM Heckonbkux cun. KWccnepgosaHue
3aBUCUMOCTU CWUA YNPYrocTu, BO3HMKAOLWNX B
aedopMnupyemMort  Npy>XmMHe ©N  PE3UHOBOM
obpasue, OT BeandMHbl ux pedopmaumn.
WccnegoBaHune ycnosui paBHOBECUSA TBEPAOIO
Tena, UMEIOLLLEro OCb BpaLLeHMs

2.3

3AKOHblI COXPAHEHWA B MEXAHUKE

2.3.1

V|MI'IyﬂbC MaTepmaanon TOYKU, CUCTEMDI
MaTepunalsibHbIX TOYEK. V|MI'IyJ'IbC CUnbl N
M3MEHEHNEe nMnynbca Tesna

2.3.2

3aKOH COXpaHeHus wumnynbca B
NCO. PeakTuBHOE aBun>xeHne

2.3.3

Pab6oTa cunbl

2.3.4

MoLLHOCTb cunbl

2.3.5

KrHeTun4eckas aHeprus MaTepuanbHOl TOUKN.
TeopemMa 0 KUHETUHECKOI IHEPrum

2.3.6

lMoTeHumanbHas  aHeprusi. [loTeHumanbHas
3Heprusa ynpyro AeopMnpOBaHHON MPY>XUHbI.
MNoTeHumanbHas 9Heprus  Tena - B6AM3K
NOBEPXHOCTU 3emnun




2.3.7

MoTeHunanbHble 1 HenoTeHuuanbHble CUNbl.
CBasb paboTbl HenoTeHuuanbHbIX CUl  C
N3MEHEHNEM MEXaHNYECKON JHEPrmm CUCTEMbI
Ten. 3aKOH  COXpPaHeHUsi  MexXaHU4eCKoMu
3SHeprum

2.3.8 Ynpyrue n Heynpyrne CTONKHOBEHNS

2.3.9 TexHu4Yeckune yCTponcTBa: OBUXKEHNE PAKET,
BOOOMET, KOMep, NPY>XUHHbIA NUCTONET

2.3.10 MpakTnyeckne paboTbl. W3yyeHne cBA3U

CKOpoCTer Tenl nNpu  Heynpyrom  yaape.
ViccneposaHne cBA3uM  paboTbl  CWbl  C
N3MEHEHNEM MEXAHNYECKOW 3HEPIM Tena

MOJIEKYNAPHAA ®N3NKA N TEPMOANHAMUKA

3.1

OCHOBbI MOJIEKYNAPHO-KMHETUYECKOW TEOPUU

3.1.1

OcHoBHble NOSIOXKEHMS
MONEKYNAPHO-KNHETNHECKON Teopuun.
BbpoyHoBckoe OBUXKeHue. Onppyans.

Xapaktep [OBVMXKEHVMA U1 B3aWMOAencTBusA
4yacTuL, BelecTBa

3.1.2

Mogenn cTpoeHus ra3oB, XXNOKOCTEN 1
TBEpPLObIX TeN N 0O6bACHEHNE CBOWNCTB BeLLecTBa
Ha OCHOBE 3TUX MOofEeNen

3.1.3

Macca monekyn. Konn4ecTtso BeLlecTBa.
lNocTosiHHas Asoragpo

3.1.4

Tennosoe paBHoBecue. Temneparypa u ee
namepeHue. LLikana temnepartyp Llenbcus

3.1.5

Mogenb wugeanbHoro rasa.
OcHoBHoOe ypaBHeHne
MOJIEKYNAAPHO-KNHETUYECKOW TEOPUN
naeanbHoro rasa

3.1.6

AbconoTHasa TemrnepaTtypa Kak mepa CpemnHen
KMHETUYECKOW 3HEeprum TEMnnoBOro ABMXKEHUS
yacTuy rasa. LLkana temnepartyp KenbsuHa

3.1.7

YpaBHeHue KnanenpoHa — Merngeneesa. 3akoH
HanstoHa




3.1.8

la3oBble 3aKoHbI. V3onpouecchl B naeasbHOM
rase C MOCTOSIHHbIM KONMYECTBOM BeLlLeCcTBa:
n3otepma, nsoxopa, n3obapa

3.1.9

TexHn4eckue ycTponcTea: TEpMOMETP,
6apomeTp

3.1.10

MNpakTnyeckne paboTbl. KM3mepeHne maccebl
BO3AyXxa B KhacCHOW KomHaTe. ViccnepoBaHue
3aBMCMMOCTU MeXAy napameTpamMy COCTOSHUS
pas3peXXeHHOoro rasa

3.2

OCHOBbI TEPMOOVNHAMWKIN

3.2.1

TepMmogmnHammnyeckaa cuctema. BHyTpeHHss
3Heprus TepMoaMHaMU4eCKoW CUCTEMbl W
Crnocobbl ee N3MeHeHUs

3.2.2

KonnyecTtso TennoTbl 1 padota. BHyTpeHHsSA
3Heprusi O4HOATOMHOIO UaeanbHOro rasa

3.2.3

Buobl Tennonepepayn:  TENNOMPOBOAHOCTb,
KOHBEKUWS, Wn3nyyYeHue. TennoemkocTb Tena.
YoenbHass TennoeMKocTb BellecTBa. Pacuyer
KONM4yecTBa TeNNOTbI Npy Tennonepenaye

3.2.4

MepBbIN 3aKOH TepmopgunHamukin. NpumeHeHne
nepBoro 3aKkoHa TepMoaMHaMUNKN K
naonpoueccam. pacuryeckas umHTepnpeTauns
paboTbl raza

3.2.5

TennoBble MawwuHbl.  [pyHUMNBLI  OENCTBUSA
TenaoBbIX MalnH. lNpeobpasoBaHns aHeprum B
TENNOBbIX MawnHax. KoappuumeHT nonesHoro
pencteus (ganee — KI1[) Tennoson MaluvHbI.
Linkn KapHo n ero K1/,

3.2.6

BTtopon 3aKOH TEPMOANHAMUKNA.
HeobpatumocTb npoueccoB B  MNpuUpPOAeE.
Tennosble asurarenu. Konornyeckumne
Npo6nemMbl TENNIO3HEPTETUKN

3.2.7

TexHn4eckme yCTpolcTBa: ABuraTenb
BHYTPEHHEro cropaHusi, 6bITOBOW XONOANIBHUK,
KOHOVLMOHEP

3.2.8

lNpakTnyeckne  paboThl.
V3mepeHve yaenbHOn TensI0eMKOCTM




3.3

AIrPEFATHBIE COCTOAHNA BELLLECTBA. PA30BbIE

MEPEXOAbI

3.3.1

MapoobpasoBaHue n KOHAeHcauusi.
VichapeHne wn kuneHue. YaenoHasa TennoTa
napoobpasoBaHus. 3aBnCMMOCTb
TemnepaTypbl KUMEeHWs OT AaBfeHns

3.3.2

AbconTHas WU OTHOocUTenbHas
BNaXXKHOCTb BO3ayxa.
HacbliweHHbIn nap

3.3.3

TBeppoe Teno. Kpuctannmyeckune n amopgHbie
Tena. AHM30TpPONMA CBOWCTB  KPUCTaIOB.
XKungkune KpucTansbi. CoBpeMeHHble
MaTepuansl

3.3.4

MnaBsneHnen Kpuctannmaauusi.
YnenbHas TennoTa
nnaeneHus. Cyébnnmaums

3.3.5

YpaBHeHue TennoBoro 6anaHca

3.3.6

TexHu4eckme  yYCTPOWCTBA: TUrPOMETP MU
NCUXPOMETP, KanopumeTp, TEXHOIorNn
MONTy4eHNs1 COBPEMEHHbIX MaTepuanos, B TOM
yucie HaHoMaTepuanoB, N HAHOTEXHONOM M

3.3.7

lNpakTnyeckne paboTbl. I3amepeHne BNa>KHOCTN
BO34yxa

SJIEKTPOAVNHAMUKA

4.1

SJIEKTPOCTATUNKA

4.1.1

oneKkTpusaumsa Ten. dnekTpuyecknin 3apsag. [sa
BMAA INEKTPUYECKNX 3apSA0B

41.2

MpOBOAHMKM, ON3NEKTPUKM 1 NONYNPOBOOHUKI

41.3

3aKOH CoxXpaHeHUsi ANeKTPUYEeCcKoro 3apsaa

41.4

Bsanmogpernicteue 3apagos. 3akoH KynoHa

4.1.5

AnekTpuyeckoe none. HanpsixxeHHOCTb
anekTpuyeckoro nons. MpuHUMN cynepnosnumn.
JIVHUM HaNpPSIXKEHHOCTU 3NEKTPUHECKOro Mot

4.1.6

PaboTta cnn anekTpocTaTn4eckoro nons.
MNoTeHuman. PasHocTb NoTeHUnanos




4.1.7

HDOBO,E[HI/IKI/I n ON3NEKTPUKN B
NOCTOAHHOM 3NEKTPUHECKOM MoJe.
,D,I/ISJ'IeKTpI/I‘-IeCKaFl NMPOHNLUAEMOCTb

4.1.8 ONIEKTPOEMKOCTb. KoHpeHcaTop.
ONEeKTPOEMKOCTb  MJIOCKOrO  KOHAEeHcaTtopa.
OHeprus 3apsi>XeHHOro KoHgeHcaropa

41.9 TexHnyeckue ycTpouncTBa: aneKTpocKon,
3NEKTPOMETP, anekTpocTaTn4eckas
3awmTa,
3a3eMsieHne aneKkTponpnbopoB, KOHAEHCATOP,
KCEPOKC, CTPYWHbIN NPUHTEP

4.1.10 lNpakTunyeckne paboTbl. W3mepeHne

ANIEKTPOEMKOCTN KOHOeHcaTopa

4.2

MNOCTOSAHHbLIV SNIEKTPUYECKUI TOK. TOKWN B
PA3/TMYHbIX CPEOAX

4.2.1

Ycnosus CyLecTBOBaHUSA NOCTOSIHHOIO
3NEKTPNYECKOro Toka. MIcTouHnkn Toka. Cuna
ToKa. [NOoCTOSAHHBIN TOK

4.2.2 Hanpsi>keHve. 3akoH Oma ans yyacTtka uenu

4.2.3 OneKTpu4ecKoe conpoTneneHne. YaoenoHoe
COMpOTUBIIEHNE BeLecTBa

4.2.4 NocnepoBatenbHoe, napanfensHoe,

CMELLaHHOE CoefMHEHNE NPOBOLHNKOB

4.2.5 PaboTa anekTpunyeckoro Toka. 3akoH [xoyns —
JleHua

4.2.6 MOLWLHOCTb 3MEKTPUYECKOro TOKa

4.2.7 anekTpogsmxkywaa cuna (npanee - 30C) n
BHYTPEHHEE COMPOTUBNEHNE WUCTOYHMKA TOKA.
3akoH Oma pna nonHon  (3aMKHYTOMN)
anekTpunyeckon uenn. Kopotkoe 3amMmblkaHne

4.2.8 ONeKTpPoHHas npPoBOANMOCTb TBEPAbIX
METannoB.. 3aBUCUMOCTb  COMPOTUBNEHMS
MEeTanoB oT Temneparypbl.

CBepxnpoBoaMOCTb




4.2.9

DNeKTpPUYECKNin TOK B Bakyyme. CBoncTBa
3NEKTPOHHbIX MY4YKOB

4.2.10

MonynpoBogHukn. Cob6CcTBEHHAA N NpUMecHas
NpPOBOOUMOCTb MNoslynpoBogHuKoB. CBoKcTBa
p-n nepexopa. NonynpoBogHMKOBbIE NPMOOPHI

4.2.11

ONeKTPUIECKUN TOK B
ANEeKTpoONUTax. INEKTPOINTNHECKASA
avccounaums. OnNeKTponms

4.2.12

OneKTpudecKun TOK B rasax.
CaMoCTOoATENbHbIN U HECAMOCTOSITESNIbHbIN
paspsg. PasnnyHble Tunbl CamMoOCTOATENbHOMO
paspsga. MonnHus. Nnasma

4.2.13

TexHu4eckue yCTpoOWCTBa: amnepmeTp,
BONMLTMETP,  PEOCTaT,  WUCTOYHMKM  TOKa,
aneKTpoHarpeBaTenbHble npnbop.l,
3NEKTPOOCBETUTENbHbIE MPUGOPLI, TEPMOMETP
COMpPOTVBNEHUS, BaKyyMHbIi avoga,
TEPMUCTOPSI n cdoTopesncTopsl,
NONyNPOBOAHNKOBLIN Anof, ranbBaHuKa

4.2.14

lNpakTnyeckne paboThl. N3y4eHne

CMeLLUaHHOro COeiHEHNS Pe3nNCTOPOB.
N3mepenune SC nctovHmKa Toka u ero
BHYTPEHHEro conpoTuseneHus. HabnogeHne
aneKkTponnaa




11 KJIACC

MpoBepsieMmble Tpe6oBaHNSA K pe3ynbTaTaMm 0CBOEHUSI OCHOBHOM
o6pa3oBaTesibHON NPOrpaMmmbl

Kog [MpoBepsieMble NpeaMETHbIE Pe3YrbTaThl OCBOEHUS
NpoBepsieMoro  |0CHOBHOW 06pasoBaTesibHON NporpamMMbl cpegHero obLero
pesynsrara obpasoBaHus
111 LlemMoHCcTpypoBaTb Ha nNpuvMmepax pPofib WU MEeCTO

du3mkn B  HOPMMPOBAHUN COBPEMEHHOW  Hay4YHOW
KapTWHbl MuUpa, B pPasBUTUN COBPEMEHHOWN TEXHUKN W
TEXHOMOMNA, B MNPaKTU4ECKON [OEATENbHOCTU JIOLEN,
LeNOCTHOCTb U €ANHCTBO (DM3NYECKOW KapTUHbI M1pa

11.2

YuuntbiBaTh rpaHuLpbl NPUMeHeHns N3YyYEeHHbIX
thbmanyecknx mopenen: TodeuUHbI ANEKTPUYECKNIA 3aps[,
agepHass Mofenb artoma, HYKJIOHHasi Mofeflb aTOMHOIo
aapa npu peweHnn dusnydecknx 3agay

11.3

PacnosHaBaTb uandeckne SBMeHNA (Npoueccbl) W
OOBACHATbL VX Ha OCHOBE 3aKOHOB 3M1EKTPOOUHAMUKA
KBAHTOBOW (PU3NKK: 3nekTpuyeckas MNpoBOOUMOCTb,
TEennoBoe, CBETOBOE, XNMMUYECKOE, MarHUTHOE OEeNCcTBUS
TOKa, B3aUMOLENCTBME MArHWTOB, 3NEKTPOMarHUTHas
NHOYKUNS, OEeNCTBUME MarHUTHOroO MNoJsisi Ha NPOBOOHUK C
TOKOM 1 [AOBWXKYLUWACS 3apsif, 3NeKTpOMarHUTHble
kKonebaHnss 1 BOJHbl, MPAMONIMHENHOE pacnpoCTpaHeHne
CBETa, OTPaeHne, npenomneHne, uHTepdepeHuus,
andpakunsa 1 nonspusauns CBeTa, AUCMNEPCUsi CBETa,
doToanekTpnyecknn acddekt (hboTtoaddekT), cBeToBOE
AaBneHne, BO3HUKHOBEHME NIMHENYATOro CrnekTpa atoma
BOAOPOAA, ecTecTBeHHas n NCKyCCTBEHHas
PagnNoaKTMBHOCTb




11.4

OnuncbiBatb N3y4eHHbIE cBoOWCTBa BelLlecTsa
(anekTpunyeckue, MarHUTHbIE, onTn4eckKune,
9NEKTPUYECKYIO MNPOBOAMMOCTb PasfnMyHbIX cpen) W
9NIEKTPOMarHUTHble  ABMEHUS  (NPOLECCHI), UCMNONb3YyS
dunsnyeckne BeNNYMHbL: INEKTPUYECKNA 3apsg, cuna
TOKa, 9NEeKTPUYEeCKOoe HarnpshkeHne, 3NeKTpU4ecKoe
conpoTuMBfieHNe, pasHOCTb NoTeHumanos, JC, paboTta
TOKa, VHAOYKUMS MarHUTHOro nonsi, cuna Amnepa, cuna
JlopeHua, NHOYKTMBHOCTb KaTyLLUKW, 3Heprus
3NEKTPUYECKOrO U MarHUTHOrO Monen, Nepuof 1 Yactorta
konebaHnn B KonebaTenbHOM KOHType, 3apsg u cuna
TOKa B MPOLECCE TrapMOHNYECKUX 3NEKTPOMArHUTHbIX
konebaHun, (POKYCHOe pacCTOosiHMEe K OMnTuyeckas cuna

JINH3bI; npun onncaHmnn npaBuiibHO TpaKToBaTb
CIDVI3I/I‘-I€CKVII7I CMbICH ncnosb3yemMblX BeJINYNH, nx
0603HaYeHnss N eguHnLbI; YKa3blBaTb (bOpMyJ'IbI,

CBSi3blBAOLUME [OaHHYIO (U3NYECKYID BENNYUHY C
APYrMI BENNYNHAMM

11.5

OnuncbiBaTb U3yYeHHblE KBAHTOBbIE SIBIEHNS U NPOLLECCHI,
NCnonb3ys dunsnyeckue BENINYMHBI: CKOPOCTb
3NEeKTPOMarHUTHbIX BOJIH, OJIHA BOMHbI 1 YacToTa CBEeTa,
3Heprvs un uMmnynbc ¢OTOHa, nepuop nonypacnaga,
3Heprns cBaA3n aTOMHbIX SAep; NPU onMcaHuy NpaBuibHO
TpakToBaTbh MU3NYECKNIA CMbIC/T UCTOSIb3YEMbIX BEINYVH,
NX O06O03HAYEHUSI N EeAMHUUbI; YyKasbiBaTb OPMYyIb,
CBsA3blBaOLWMNE fAHHYIO (PU3NYECKYIO BENMYMHY C APYrMMM
BEIMYMHAMI,  BbIMUCNSTb  3HA4YeHuMe  hr3nYecKomn
BESINYMHbI

11.6

AHanuaupoBaTb U3NYECKNEe MpPOLEcChl U  SBMEHUs,
NCcnonb3ys pranyeckne 3aKoHbl 1 NPUHLUMMbI: 3akoH Oma,

3aKOHbI nocnenoBaTenbHOro n napannenbHoro
COeNHEeHNsT NPOBOOHMKOB, 3akoH [xoyna - JleHua,
3aKOH 91EKTPOMArHUTHOM NHOYKLMN, 3aKOH
NPSIMOSIMHENHOINO  PacnpPOCTPaHEeHNs CBETa, 3aKOHbI
OTPaXXEHNA CBETa, 3aKOHbI npenomMseHns CBETa,
ypaBHeHve OnHWTenHa pna goTtoadekTa, 3aKOH

COXPaHEHNs1 3HEpPrun, 3aKOH COXPaHeHVs WMIMySbCa,
3aKOH COXpaHEeHNs1 3NeKTPUYEecKoro 3apsfa, 3akoH
COXpPaHeHNsi MaccoBOro uYucna, nocTynatbl bopa, 3akoH
pPaguoakTUBHOrO  pacrnaga; npu  3TOM  pasnunyaTb
CNOBECHY0 (hOPMYNIMPOBKY 3aKOHa, Ero MaTemaTnyeckoe




BblpaXkeHue n yCnoBusi (rpaHnup, obnacTu)
NPVMEHNMOCTH

11.7

OnpepnensTb HanpaBneHne BeKTopa NHAYKLUn
MarHWTHOro Nonsi MPOBOAHMKA C TOKOM, cunbl AMnepa u
cunbl JlopeHua

11.8

Ctpoutb 1 onncbiBatb UN306paXKeHune,
co3gaBaemoe NIOCKNM 3€PKasioM, TOHKOW
JINH30I

11.9

BbinonHsaTb 9KCMNEPUMEHTDI no nccneqoBaHunto
dU3ndecknx SABAEHNA N NPOLLECCOB C MCMONb30BaHNEM
NPSMbIX W KOCBEHHbIX  WU3MEPEHWUN; Npu  3TOM
dopmynuposaTtb npobnemy (3agadvy) n rmnoTesdy y4ebHoOro
aKcnepumeHTa, cobnpaTb YCTaHOBKY N3 NpenoXXeHHOro
obopynoBaHNsa, NpPOBOAUTL OMbIT U opMynMpoBaTb
BbIBOAbI

11.10

OcyuwlectBnaTe NpsiMbleE U KOCBEHHblIE  U3MEPEHUS
Pn3nYeCKX BENMNYUH; NPY 3TOM BblOMpPAaTb ONTUMAaNbHbIV
Crnoco6 N3MepEeHNs U NCNoNbL30BaTb U3BECTHbIE METOLbI
OLIEHKW MOrpeLlHOCTEN N3MEPEHINIA

11.11

ViccnepoBaTb 3aBUCMMOCTU  (DU3NYECKNX BENYUH C
NCMONMb30BaHMEM  MNPSAMbIX  U3MEPEHWUn; MNpu  3TOM
KOHCTpYMpoBaTb YCTaHOBKY, (pMKCupoBaTb pe3ynbrartbl
NOSIyYEHHOW 3aBUCUMOCTU (DU3NYECKUX BEMUYUH B BUOE
Tabnuy n rpadukos, AenaTb BbIBOObl MO pe3yfbrartam
nccnegoBaHns

11.12

Cobnogate  npasuna  6e3onacHoro  Tpyga  npwu
npoBedeHUn  UcCnefoBaHW B paMKax — y4ebHoro
9KCNepuUMeHTa, y4ebHo- nccnenoBaTesibCKon "
NPOEKTHOM AeATeNbHOCTN C NCMNOMb30BaHNEM
N3MePUTENbHbIX YCTPOWNCTB n nabopaTopHoro
obopynoBaHus

11.13

PewaTb pacyeTHble 3agayds C  SIBHO  3afaHHoMN
thmsunyeckoin Mmoaenbto, NCnonb3yst hrusnyeckmne 3aKoHbl 1
MNPVHUMMBLI; Ha OCHOBE aHanusa YCnoBUs 3ajadu
BblbMpaTb DU3NYECKYD MOLENb, BbIAENSTb (hU3NYECKUe
BEMYMHbI U DOPMYSbl, HEOBXOAMMbIE OJ1si €€ PELUEHUs,
npoBOAUTbL  pacyeTbl W OUEeHMBaTb  peasibHOCTb
MONYy4YEeHHOro 3Ha4YeHns1 PU3NYECKON BENNHNHDI




11.14

PellaTb Ka4ecTBeHHble 3a4adyn: BbICTpamBaTb JIOrMHECKU
HEMNPOTVBOPEUNBYIO LIEMOYKY PacCy>XAeHWUA C Onopoi Ha
N3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTU U duUnyeckne
SABNEHUS

11.15

Vicnonb3oBatb npwu peLeHnn y4ebHbIX  3agad
COBPEMEHHbIE  UH(OPMAaLMOHHbIE  TEeXHoNormM  Ons
noucka, CTPYKTYpPUPOBaHNS, NHTEpNpeTauun n
npencTaBneHns y4ebHoON " Hay4YHO-MONYNAPHON
NHopMauuKn, MNOSlyYEHHOW W3 PasNNYHbIX WCTOYHUKOB;
KPUTUYECKN aHanM3npoBaTth nonyvaemyro nHdgopmaumto

11.16

OObACHATL MPUHUWMbLI OEACTBUS MalvH, NpMGopoB U
TEXHNYECKUX  YCTPOWCTB; pasnuMyaTb YCnoBusi KX
6€30MacHOro NCrnonb30BaHUS B MOBCEOHEBHOM XXU3HN

11.17

MpuBoanTb NPUMEPHI BKNaga POCCUNCKMX N 3apyBeXKHbIX
yYeHbIX- (PU3NKOB B pasBUTUE HayKn, B OOBSACHEHME
MPOLIECCOB OKPY>XatoLero Mvupa, B pasBuTME TEXHUKN U
TEXHONOrnin

11.18

Vicnonb3oBaTb TeopeTuyeckne 3HaHus no Gusnke B
NoBCEOHEBHON »XWU3HW ONnsi obecne4vyeHnsi 6e30rmacHoOCTU
npy obpaleHun ¢ npubopamn un TEXHNYECKNMM
yCTpOWCTBaMu, ans COXpaHeHus 300pOBbs U
COOGNOOEHNA HOPM  9KOSIOMMYECKOro rMoBedeHust B
OKpYy>KaroLen cpege

11.19

Pabotatb B rpynne C BbINOAHEHNEM  Pa3fINYHbIX
coumanbHbIX pofien, nnaHupoBaTtb paboTy rpynnbl,
pauMoHanbHO pacnpenensTb 0653aHHOCTU "
nnaHMpoBaTb 0eATeNnbHOCTb B HecTaHOaPTHbIX
cuTyaumsx, agekBaTHO OueHMBaTb BKNa4 KaXaoro u3
Y4aCTHMKOB rpynnbl B pPELUEHNE paccMaTpnBaemMomn
npo6nembl

MpoBepsieMble 3N1IeMeHTbl cofepXXaHus

Kog Kog MpoBepsieMble 3NeMeHTbI CoaepXKaHuns
pasgena | NpoBepsieMoro
anemMeHTa
4 SJNIEKTPOONHAMUNKA
4.3 MAIHUTHOE NONE. JIEKTPOMAIMHUTHAA NHOYKLUNA




4.3.1

MoCTOSAHHbIE MarHUTLI. BS&I/IMO[J,GVICTBI/IG
MOCTOAHHbLIX MarHnToB

4.3.2

MarHutHoe none. BekTop MarHUTHOM
nHaykumn.  MNpuHUMn  cynepno3vumn.  JInHum
MarHUTHOW NHAOYKUMN. KaptnHa  nuHui
MarHUTHOMW  MHAYKUMM  NOAS  MOCTOSAHHbIX
MarHuToB

4.3.3

MarHuTtHoe none npoBOAHWKA C  TOKOM.
KaptTnHa nuHWiA nonst LAWHHOMO  MNPSIMOro
NPOBOAHMKA W  3aMKHYTOrO  KOJIbLLEBOIO
NPOBOAHMKA, KaTywku C TokoM. OnbiT
Opctega. Bsaumopenctene npoBOAHUKOB C
TOKOM

4.3.4

Cuna Amnepa, ee MogyNb 1 HanpaefeHne

4.3.5

Cuna JlopeHua, ee mopynb W HarnpasfeHue.
OBu>xeHune 3apsi>XeHHOoN YacTuubl B
OAHOPOOHOM MarHuTHoOM none. Pa6ota cunbl
JlopeHua

4.3.6

SIBneHne aneKkTpoMarHMTHOM UHAYKLUN

4.3.7

MoTok BEKTOpa MarHUTHOM NHOYKUNN

4.3.8

O0C nHaoyKumn. 3aKoH 3NeKTpoMarHMTHOMN
nHaoykumn dapapes

4.3.9

BuxpeBoe  anektpnyeckoe none. OC
NHOYKUUN B NPOBOOHUKE, ABUXKYLLEMCS
noctynaTtefbHO B OAHOPOLHOM MarHWTHOM
none

4.3.10

Mpasuno JleHua

4.3.11

NHOyKTMBHOCTL. SBneHue
CaMOUHAOYKLUN. 24C
CaMOUHAYKLMN

4.3.12

SHepFI/Iﬂ MarHMUTHOro NoJid KaTtyLwK C TOKOM

4.3.13

3J'IeKTpOMaFH UTHOE noJse

4.3.14

TexHn4eckme ycTpoiicTBa: NMOCTOSIHHbIE
MarHuTbI, 3NEKTPOMarHnTbl,
SNeKTpoABUraTenb, YyCKOPUTENN 3NIEMEHTaPHbIX
4yacTuL, MHAYKUMOHHAs neYb




4.3.15

[NMpakTuyeckne paboTbl. IsyyeHne MarHUTHOro
nonsi Katywkm C TokoM. lWccnepoBaHue
OENCTBNS MOCTOSIHHOIO MarHuTa Ha pamky C
TOKOM. WNccnegosaHne SABNEHUS
ANEKTPOMArHUTHON MHAYKUMN

KOJIEBAHNA 1 BOJIHbI

5.1

MEXAHNYECKWNE N SNEKTPOMAIHUTHBIE KOJIEBAHUA

5.1.1

KonebatenbHas cuctema. CBobopHble
KonebaHus. lapMoHuyeckune KofniebaHus.
Mepnopn, wuactota, amnmtyga W dasa
koneb6aHuin

5.1.2

Mpy>XMHHBIN MaATHUK. MaTemaTnyeckun
MasiTHUK

5.1.3

YpaBHeHne rapMOHNYECKUX

KonebaHwun. KnHemartunyeckoe "
OnHamMmn4eckoe onucaHne  KonebaTenbHOoro
OBVXEHNSA

5.1.4

[MpeBpalleHne 3sHepruv nNpu rapMOHUYECKMX
konebaHnsax. CBaA3b aMnanTygbl KonebaHuin
ncxogHom BENNY/HbI C amMnanTygamu
konebaHunin ee CKOPOCTUN N YCKOPEHWS

5.1.5

KonebatenbHblii KOHTYP. Csob6ogHble
3N1EKTPOMarHnTHble KonebaHus B ugeanbHOM
KofnebaTeNlbHOM KOHType. AHanorus mexny
MeXaHN4eCKUMun n 91EKTPOMarHUTHbIMIN
konebaHusamu. dopmyna TomcoHa

5.1.6

3aKOH COXpaHeHUs 3HepPrun B naeanbHOM
KonebaTelbHOM KOHTYype

5.1.7

BbIHY)XOEHHblIe  MexaHu4ecKue  KosnebaHus.
PesoHaHc. PesoHaHcHas KpuBasi.
BbIHY>XOeHHble aneKTpoMarHUTHble KonebaHus.

5.1.8

lMepeMeHHbIn ToK. CuHyconpanbHbIi
nepemMeHHbIN TOK.

5.1.9

MoLHOCTb nepemMeHHoro TOKa.
AMMNNTYOQHOE 1 AeNCTBYOLLEE 3HAYEHNE
CUNbI TOKA 1 HanpPsiXXeHUs!




5.1.10

TpaHcopmaTop. [MponssoacTeo,
nepegada u NOTPeOGneHME 3NEKTPUYECKOW
SHEprum. dkonorunyeckme PUCKM npu

NPOV3BOACTBE ANEKTPUYECKON SHEPrum.
KynbTypa MCNONb30BaHUA 3NEKTPO3HEPrun B
NMOBCEOHEBHON XXN3HWU

5.1.11

TexHU4eckue ycTponcTaa: cemcmorpad,
3NEKTPUYECKNIA 3BOHOK, NTMHNN
anekTponepenau

5.1.12

MNpakTnyeckue paboThbl. ViccnegosaHune
3aBNCMMOCTM Nepuoga ManblX KonebaHun
rpysa Ha HUTU OT OJIMHbI HUTW U Maccbl rpyaa.
VccnepoBaHue nepemMeHHOro Toka B uenu n3
nocneposartenbHO COEANHEHHbIX
KOoHOeHcaTopa, KaTyLKn 1 pesnctopa

5.2

MEXAHNYECKNE N SNEKTPOMAIHUTHBIE BOJIHbI

5.2.1 MexaHun4deckne BOJIHbI, ycnosus
pacnpocTpaHeHus:. [Mepwnog. CkopocTb
pacnpocTpaHeHns n AnnHa BOJIHbI.
[MonepeyHble 1 NPOAOSbHbBIE BOSHbI

5.2.2 NHTepdepeHums n gudpakumna MexaHn4eckKux
BOJIH

5.2.3 3BYyK. CKOpOCTb 3ByKa. [POMKOCTb 3BYyKa.
BbicoTa ToHa. Tem6p 3ByKa

5.2.4 ONIEKTPOMarHnTHbIE BOJIHbI. Ycnosus
N3Ny4EeHNS NEKTPOMarHUTHbIX BOJTH.
B3anmHasa opueHTaums sektopos E, Buu B
31EKTPOMarHMTHOM BOJTHE B BaKyyMme

5.2.5 Ceoiictea 31EKTPOMArHUTHbIX BOJIH:
OTpaXkeHwue, npenomneHune,
nonapusauuns,  audpakums, nHTepdepeHums.
CKOpOCTb 31EKTPOMarHUTHbIX BOSTH

5.2.6 Lkana 3NEeKTPOMarHUTHbIX BOJH.

[MpyMeHeHne aNeKTPOMarHNTHbIX BOSH B
TEXHUKE 1 BbITY




5.2.7

MPUHUMNBI PaaNoOCBSA3N U TeNeBUAEHS.
Papuonokauusi. 9nekKTpomarHuTHoe
3arpsisHeHne OKpYXatoLLel cpefp!

5.2.8

TexHu4eckue  yCcTpoKcCTBa: My3blKalbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas AMarHOCTMKa B
TEXHMKE N MeguunHe, pagap, paguonpueMHIK,
TeNeBn3op, aHTeHHa, TenedoH, CBY-neyb

5.3

ONMTNKA

5.3.1

MpsiMONUHeNnHoe pacnpoCcTpaHeHne CBeTa B
opgHopopaHon cpefe. Jlyy ceeTta

5.3.2

OTpaxeHue cBeTa. 3aKOoHbI
oTpaxeHnsa ceeTa. NocTpoeHne n3obparkeHnn
B NJIOCKOM 3epkane

5.3.3

MpenomneHne  cBeTa. 3aKOHbI MPENOMAEHUS
cBeTa. AGCONMOTHBIVM NoKasaTtenb
NPenoMIeHNs

5.3.4

[MonHoe BHYTpeHHee OTpaKeHue.
MpenenbHbIN Yron NOAHOro BHYTPEHHErO
OTpaXkeHus

5.3.5

Oucnepcusa ceeta. CnoxHbl cocTas 6enoro
ceeTta. LiBet

5.3.6

Cobupatouime n paccemsatrome nmH3bl. ToHKas
nnH3a. ®OKyCHOe pacCTosiHME U OnTUYecKas
cuna TOHKOM JINH3bI. MocTpoeHne
n3o6pa>keHnin B cobuparomx "
pacceuBaowmx anH3ax. Popmyna TOHKOWN
NVH3bI. YBENnn4eHne, gaBaemMoe JINH30M

5.3.7

I'Ipe,u,enbl NnMPUMEHNMOCTHU reomeTlequKon
OMTUKN

5.3.8

NHTepdepeHums ceerTa. KorepeHTHble
NCTOYHNKMW. YCNOBUS HAbNIOAEHNST MakKCUMYyMOB
N MUHUMYMOB B UHTEP(EPEHLUMOHHON KapTUHe
OT OBYX CUH(A3HbIX KOrePEHTHbIX NCTOYHNKOB

5.3.9

Ondppakums ceeta. OudpakumoHHasa peLueTka.
Ycnosne HabAoOeHUs MaBHbIX MaKCYMYMOB
npu nageHum MOHOXPOMAaTUYEeCKOro cCBeTa Ha
ANPPaKLUNOHHYIO peLLETKY




5.3.10

MNonspusauna ceeta

5.3.11 TexHu4eckne  ycTpoMCTBa:  O4YKKW,  Nyna,
dpoToannapar, NPOEKLUNOHHbIN annapar,
MUKPOCKOrM, TesfleCKon, BOJSIOKOHHass OnTuka,
AnpakLnoHHas peLueTka, nonspouns,

5.3.12 lMpakTnyeckne paboThbl. N3mepeHne

nokasarens npenomneHus. VccnegosaHue
CBOWNCTB N306paxkeHnin B nnH3ax. HabniogeHne
ancnepcun ceeTa

SNEMEHTbI CMELUWANBHOW TEOPN OTHOCUTENBHOCTU

6.1

paHuupl NPUMEHNUMOCTN Knaccuyeckom
MEXaHUKW. MocTynathl Teopun
OTHOCUTENBHOCTU: WUHBAPWaHTHOCTb  MOLYSS
CKOPOCTM CBeTa B  BakKyymMe, MNPUHLUMN
OTHOCUTENBHOCTN DNHLWITENHA

6.2

OTHOCUTENBHOCTb OOHOBPEMEHHOCTMW.
3amefneHe BPeMeHN U COKpaLLleHne AIMHbI

6.3

OHeprus 1 UMNysbC CBO6OAHON YacTuULbI

6.4

CBsA3b Maccbl C 3HEPrmnen N NMMyILCoOM
CBOOOAHOWN YacTuLpbl. DHEPrUS MOKOS
cBO6OHOWN YaCTULbI

KBAHTOBAA ®U3NKA

7.1

SNIEMEHTbI KBAHTOBOW OMTUKM

7.1.1

doToHbl. Popmyna lNnaHka cBA3n aHeprum
hoTOHa C ero 4acToTon. IHEPrUsa N NMMNYNLC
hoToHa

7.1.2

OTKpbITUE 1K nccnegoBaHne
doToadbdekTa. OnbiTbl ALT.
CtonetoBa. 3akoHbl hoToaddeKkTa

7.1.3

YpaBHeHne DnHwTenHa anga potoaddekTa.
«KpacHas rpaHuya» oTtoadekTa

7.1.4

Haenenune ceeta. OnbiThl 1.H. JlebeneBa

7.1.5

XnmMmmnyeckoe gencTene cBeTa

7.1.6

TexHu4eckue ycTponcTaea: (pOTO3NEMEHT,
hoTopaTHMK, ConHevHasa 6atapes, CBeToonoa




7.2

CTPOEHNE ATOMA

7.21

Mopgenb atoma TomcoHa. OnbiTbl Pesepdopna
no nccneqoBaHunto CTPOEHNSA aToma.
[MnaHeTapHas mogenb atoma

7.2.2

MocTtynatbl Bbopa. WsnyyeHne n nornoileHne
(boTOHOB nNpu nepexoge aroma C OAHOro
YPOBHA 3Heprum Ha gpyron. Bugpl cnekTpos.
CnekTp ypoBHEN 3Heprun atoma Bogopoaa

7.2.3

BonHoBble cBoicTBa YacTtuy,. BonHbl e
Bpownnsa. KopnycKynsipHO-BO/THOBOW Oyanun3m.
Ondpakuns anekTpoOHOB Ha KpucTannax

7.2.4

CnoHTaHHOE 1 BbIHY>XOEHHOE U3MyYeHNe.
YCTpONCTBO 1 NpUHLMN paboTbl nasepa

7.2.5

TexHnyeckmne yCTponcTBa:
CcnekTpasnbHbIi aHanm3 (CNeKTpoCcKon), nasep,
KBaHTOBbIN KOMMbIOTEP

7.2.6

MpakTnyeckne  paboThl. HabntogeHne
NIMHENYaTOro cnekTpa

7.3

ATOMHOE A4PO

7.3.1

MeTonpbl HabnogeHNst U perncTpaummn
aNeMeHTapHbIX YacTuL,

7.3.2

OTKpbITHE pPagVoaKTUBHOCTH. OnbITbl
Pesepdopoa no onpegeneHnto  cocTasa
paanoakTUBHOIO N3Ny4YeHus. CeoiicTtea
anba-, 6eta-, ramma-msnyyeHus. BnusHue
PagVoaKTUBHOCTU Ha XXUBbIE OPraHn3Mbl

7.3.3

OTKpbITME NPOTOHA W HeWTpoHa. HyknoHHas
Mogenb sapa lemseHbepra — ViBaHeHKo. 3apsf,
sapa. MaccoBoe yncno sgpa. Isotonel

7.3.4

Anba-pacnag. ONEeKTPOHHbIN 1 NO3SUTPOHHbIN
beta- pacnag. [amma-manyyeHue. 3akoH
pPagnoakTMBHOIO pacnaga

7.3.5

OHeprusi CBs3N HYKIOHOB B siape. AnepHble
cunbl. [ledekT maccol agpa

7.3.6

AnepHole peakumn. [leneHve n cCMHTe3 saep




7.3.7

ApepHbin  peakTop. TepMOSiAEPHbIA  CUHTES.
Mpo6nembl n nepcneKkTuBhbI AnepHom
9HEPreTNKN. IKONOrMYecKne acnekTbl SAePHONN
SHEPreTnKm

7.3.8

OnemMeHTapHble 4acTuLibl.
OTKpbITUE No3nTPOHa.
dyHOameHTanbHble B3auMoaencTBus

7.3.9

TexHu4eckue ycTponcTsea: JO3UMETP, Kamepa
BunbcoHa, spepHblin peakTtop, atoMmHas 6omba

7.3.10

MpakTnyeckne paboThl. iccnegoBaHne TpeEKOB
YyacTuy, (No rotoBbIM hoTorpacmsm)

SJIEMEHTbI ACTPO®U3NKN

8.1

Bup sBesgHoro Heba. Co3Be3gus, sApKne
3Be3/bl, NIaHeTbl, UX BUANMOE ABUXXEHNEe

8.2

ConHeyHas  cuctema. [lnaHeTbl  3eMHON
rpynnbl. [naHeTbl-ruraHTbl M UX  CNYTHUKN,
Kapnukosble nnaHeTol. Manble Tena ConHevHom
cUCTEMBI

8.3

ConHue, doTtoctepa u
aTMocdepa. ConHevHast akTBHOCTb

8.4

NcToyHmk aHeprumn ConHua n 38e3p,

8.5

3Be3adbl, WX OCHOBHbIE XapaKTEPUCTUKMU:
Macca, CBETUMOCTb, paguyc, Temnepartypa, nx
B3anMocBs3b. [duarpamma  «CrnekTpasbHbIii
Knacc - CBETUMOCTb». 3Be3Obl [NaBHOMN
nocnegoBaTenbHOCTU. 3aBUCUMOCTb «Mmacca —
CBETUMOCTb>» oans 3Be3q rmaBHON
nocnegoBaTenbHOCTU

8.6

BHyTpeHHee cTpoeHune 3Be3n. CoBpeMeHHble
NPeLcTaBneHnst O NPOUNCXOXAEHNN 1 3BONOLUN
ConHua n 3Besn. Itanbl XXNU3HW 3Be3[,

8.7

MneyHbIin Myt - Hawa  [anakTuka.
CnupanbHas CTPYKTYypa lanakTukn,
pacnpegeneHne 3sBe3n, rasa U Nbiaw.
MonoxeHune n gemxeHne ConHua B ManakTuke.
Mnockaa un  cepnyeckaa  NOOCUCTEMBI
FanakTnku




8.8

Tunbl ranakTnk. PaguoranakTukn u Keasapsl.
YepHble ablpbl B sApax ranakTtuk

8.9

BcenenHas. PacwwupeHne BceneHHon. 3akoH
Xabbna. PasberaHne ranaktuk. Bospact wu
pagnyc BceneHHown, Teopuss  bonbworo
B3pbiBa. Mopgenb «ropsiien  BceneHHon».
PenunktoBoe nany4vexHne

8.10

MacwwTtabHas cTpykTypa BceneHHoin.
MeTaranaktmnka. HepelleHHble Npobnemsl
acTpoHOMUU
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