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NOACHUTE/NBHAA 3AMNUCKA

Mporpamma no ¢pusnke Ha yposHe cpeaHero obuiero obpasosaHMA pazpaboTaHa Ha OCHOBE MOJIOKEHUI
N TpebOoBaHWUI K pe3yibTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTeIbHOM NPOrpamMmbl, MPeaCcTaBAEHHbIX B
®rocC COO, a Takxke ¢ y4éTom deaepanbHon paboyeit nporpammel BOCAMTaHMA 1 KoHUenuum
npenogasaHua yuebHoro npeamerta «dusmka» B 06pa3oBaTesibHbIX OpraHn3aumsax Poccuinckom
denepaunn, peanmnsyowmx oCHOBHble 0b6pasoBaTesibHble NPOrPaMMbI.

Mporpamma no ¢ou13nkKe onpeaensaeT obasaTesibHOe NpeaMeTHOe coaepKaHMe, yCcTaHaBANBaeT
pekoMeHAyeMyto Nocne[0BaTe/IbHOCTb U3YyYEHMA TEM U pa3aenoB yyebHOro npegmeta ¢ y4€Tom
MENKMPEeAMETHbIX U BHYTPUNPEAMETHbIX CBA3EN, IOTMKM y4eBHOro npoLecca, BO3pacTHbIX
ocobeHHocTel obyyatowmxca. MNporpamma no ¢pusmnKe gaét NpeacTaBaeHMEe O Lensx, CoAepKaHuu,
obuien cTpaTernm obyyeHus, BOCNUTaHMA U Pa3BUTUS 0OyYatoLMXCS cpeacTBaMmn yuebHoro npeameTa
«®u3nKa» Ha yrnybnéEHHOM ypOBHe.

MN3yyeHne Kypca pU3MKK yrny6aEHHOrO YPOBHA NO3BONAET PeannM3oBaTb 334a4m NpodeccMoHanbHOM
OpVeHTaLMM, HanpaB/ieHo Ha Co3AaHNe YCAOBUIM AN NPOABAEHUA CBOUX UHTENIEKTYaIbHbIX U
TBOPYECKMX CNOCOBHOCTEN KaXKAbIM 06Yy4YatoLMMCA, KOTOPble HEOBX0ANMbI AR NPOAOKEHUS
06pa3oBaHMA B opraHM3aumax NpodeccnoHanbLHoro o6pasoBaHMA No Pas3AMYHbIM QU3NKO-TEXHUYECKUM
N MHXKEHEPHbIM CMeLManbHOCTAM.

B nporpamme no ¢pu3mKe onpenenatoTcsa NaaHNUpyemble pesyibTaTbl OCBOEHUA Kypca GU3NKM Ha YPOBHe
cpeaHero obuiero ob6pasoBaHuA: IMYHOCTHbIE, MeTanpeaMeTHble, NpeaMeTHble (Ha yraybnéHHOM
ypOoBHe). HayyHO-MeToA0/10rMYeckoi 0CHOBOM A5 pa3paboTku TpeboBaHUI K IMYHOCTHbLIM,
MeTanpeaMETHbIM M NPeAMETHbIM pe3y/ibTaTam 0byyatoLLMXCA, OCBOUBLLMX NPOrpammy No Gpusmke Ha
YPOBHe cpegHero obuiero o06pa3oBaHUa Ha yriy6nEHHOM YPOBHE, ABNAETCA CUCTEMHO-AEATENbHOCTHbIN
noaxoAa.

Mporpamma no Gp13nKe BKIIOYAET:



nnaHMpyemble pesyabTaTbl OCBOEHMSA Kypca GUSUKK Ha YrNYyBAEHHOM YPOBHE, B TOM YMC/IE NPeaMETHbIE
pe3ynbTaTbl MO rogam obyyeHus;

coaepkaHue yyebHoro npegmeTta « PusnKa» no rogam obyyeHus.

Mporpamma no ¢p13nKe MMeeT NPUMEPHbIN XapaKTeP U MOXKET BbITb UCNOIb30BaHA yUnUTENSMU USUKN
[ON5 COCTaB/IEHUS CBOMX paboumnx nporpamm.

Mporpamma no GpM3nKe He CKOBbIBAET TBOPUYECKYHO MHMLMATUBY yuMTeNel U NnpegocTaBaseT
BO3MOHOCTU AN151 PeanunsaLmm pasimMyHbIX METOANYECKMX NOAXOA0B K NpenoaasaHmnio GU3MKKM Ha
yrny6néHHOM yPOBHE NMPU YCI0BUM COXpaHeHUn 0653aTeIbHOM YacTu cogeprRaHus Kypca.

®un3nKa KaKk HayKa o Hanbonee obLMX 3aKOHAX MPUPOAbI, BbICTYNasA B KayecTse yuebHOro npeamera B
LUKONE, BHOCUT CYLLECTBEHHbIM BKNAL B CUCTEMY 3HAHWUIM 06 OKpy:KatoLem mupe. LLIKonbHbIN Kypc
dU3nKM — cnctemoobpasyoLLmii A5 eCTeCTBEHHO-HAYYHbIX y4ebHbIX NpeaMeToB, MOCKO/bKY
bU3nYECKMe 3aKOHbI IEXKAT B OCHOBE MPOLLECCOB U ABNEHWIA, U3yHaeMbIX XMUMUEN, Bruonormei,
dusnyeckoi reorpadueit n actpoHommen. McnosnbloBaHMe M aKTUBHOE NMPUMEHEHUE PU3UUYECKUX
3HaHWI onpeaennao xapaktep u bypHoe pasBuTMe pasHOOBpPa3HbIX TEXHONOIMI B chepe SHepreTUKH,
TPaHCMOPTa, OCBOEHMA KOCMOCA, NOJIYYEHMA HOBbIX MaTEPUANOB C 3a4aHHbIMW CBOMCTBAMU. M3ydeHue
$U3MKN BHOCUT OCHOBHOM BK/1ag, B GOPMUPOBAHME eCTECTBEHHO-HAY4YHON KapTUHbI MUpa
obyyatowerocs, B GoOpMUPOBaHUE YMEHUIM NPUMEHATb HAYUYHbIA METOZ NO3HAHWUSA NPW BbINOJHEHUN
MMM y4eBHbIX NCCAen0BaHUA.

B ocHOBY Kypca ¢U3MKM Ha ypoBHe cpeaHero obliero 06pasoBaHmA NOMOXKEH PAL MAEN, KOTopble
MOXHO PaccMaTpMBaTh Kak NPUHLMMbI €0 MOCTPOEHMUS.

Npea uenoctHocTU. B cCOOTBETCTBUM C HEM KypC ABAAETCA NOTMYECKM 3aBEPLUEHHDBIM, OH COAEPKUT
MmaTepuan n3 Bcex pasnenos GU3MKK, BKAOYAET KaK BOMPOCHI KNACCUUECKOM, TaK U COBPEMEHHOW
duU3MKM.

Npes reHepanusaumn. B cooTBETCTBUM C HEl MaTepuan Kypca GusnKmn o6beAnHEH BOKPYT GU3NYECKUX
Teopuii. Beaywmm B Kypce ansetca GopmupoBaHmne NpeacTaBaeHUin 0 CTPYKTYPHbIX YPOBHAX MaTepuu,
BelecTse 1 noJse.

Naoesa rymaHmTapusaumm. E€ peannsauma npegnonaraeT UCNOAb30BaHWE 'YMaHUTAPHOMoO NoTeHuMana
bU3nYECKOM HayKM, OCMbIC/IEHME CBA3WN Pa3BUTUA GUSMKM C pa3BUTMEM OBLLECTBA, a TaKKe C
MWUPOBO33PEHUYECKMMM, HPABCTBEHHBIMM U 3KOAOTMYECKMMM Npobiemamu.

Maea npuKnagHo HanpasieHHOCTU. Kypc dusnkn yraybaéHHoro ypoBHa npeanosaraeT 3HaKOMCTBO C
LUMPOKMUM KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUNONKEHUI U3YyYEHHbIX TEOPUIA U 3aKOHOB. Mpu
3TOM PaccMaTPMBAOTCA HA YPOBHE 06LLMX NPeACTaBeHUIN U COBPEMEHHbIE TEXHUYECKME YCTPOWCTBA, U
TEXHO/IOTUN.

Naoena skonormsaumm peanmsyeTca nocpeacTsom BBeleHNA INeMeHTOB cogepaHnA, NOCBALLEHHbIX
3KO/1I0TN4YeCKnMm r|p06nemaM coBpemMeHHOCTH, KOTopble CBA3aHbl C pa3BUTUEM TEXHUKU U TEXHOHOFMﬁ, d
TaKXe 06cy)K,ﬂ,eHMﬂ npo6neN\ PayunoHaIbHOIo NPMUPOAONO/aIb30BaHNA U 3KoJiornyeckom 6esonacHocTy.

OcBOeHMe copeprKaHna Nporpammbl Mo GpU3NKe AO0MKHO ObITb MOCTPOEHO HA NPUHLMNAX CUCTEMHO-
AeATeNbHOCTHOro noaxoaa. Ana pusnkm peannsaums aTux npuHLMNOB HasmpyeTca Ha UCNOAb30BAHUM



CaMOCTOATE/IbHOMO IKCNEPUMEHTA KaK NOCTOAHHO AelcTeytolero dakTopa yyebHoro npouecca. [aa
Yyrny61EHHOIO YPOBHS — 3TO CUCTEMA CAMOCTOATE/IbHOTO YY4EHNYECKOTO SKCMEPUMEHTA, BK/IHOYAIOLLLETO
bpOoHTaNbHbIE YYeHUYecKue onbIiTbl MPU U3yHEeHUN HOBOrO MaTepuana, nabopatopHbie paboTbl 1 paboThl
npakTUKyma. Mpn sTom BO3MOXKHbI ABa cnocoba peannsaunm Gmnsn4eckoro npakTMkyma. B nepsom
CNy4yae NpakTUKym npoBoanTca nnbo B KoHue 10 u 11 knaccos, AnMbo nocse nepsoro 1 BTOPOro
NoNYroAuii B KaXKA0M U3 3TUX KaaccoB. BTopolt cnocob — 3To nHTerpauma paboT npakTMKyma B cUcTemy
NabopaTopHbIX paboT, KOTopble NPOBOAATCA B NpoLLecce U3ydeHus pasaena (tTembl). NMpu aTom nog,
paboTamu NpakTUKyMa NOHMMAETCA CaMOCTOATENbHOE UCCAeA0BaHUe, KOTopoe NPOBOAUTCA NO
PYKOBOACTBY CBEPHYTOro, 0606LEHHOIO BUAA 6e3 NoLWarosoi MHCTPYKLMK.

B nporpamme no ¢pu3smMKe cuctema y4eHMYECKOTO IKCMEPUMEHTA, 1abOPaATOPHbIX PabOT M NPaKTUKYMa
npeacrasieHa eguHbIM NepeyHem. Bbibop TeEMaTUKKN 15 3TUX BULOB YYEHUYECKMX NPaKTUYECKMX paboT
OCYLLECTBASETCA Yy4aCTHMKaMM 06pa3oBaTeIbHOro NpoLecca UCXoan U3 0cobeHHOCTEN NOYPOYHOTO
NAaHNUPOBAHUA N OCHaleHMA KabuHeTa dmsmku. Mpn aTom obecneunsaeTca osnageHne obydyarowmmmcs
YMEHUAMM NPOBOAMUTL NPAMbIE U KOCBEHHbIE U3MEPEHUSA, NCCNeA0BAHMA 3aBUCUMOCTEN GU3NYECKMX
BE/IMYMH M NMOCTAHOBKY OMNbITOB MO NPOBEPKE NPEeA/ONKEHHbIX TMNOTES.

Bonblioe BHUMaHME yaensaeTcs peLleHnto PacyéTHbIX 1 KadecTBeHHbIX 3a4a4. [Npyn 3Tom ANA PacYETHbIX
33424 NPMOPUTETOM SABAAIOTCA 3a[1a4M C ABHO 3aaHHOM W HESIBHO 3a4aHHOM GU3NYECKOM MOAE/bIO,
Nno3Bo/iAOLWME NPUMEHATL U3YyUYeHHbIe 3aKOHbl M 3aKOHOMEPHOCTU KaK U3 04HOro pasaena Kypca, Tak 1
WHTErpupya npMMeHeHue 3HaHMI U3 pasHbIX pa3aenos. [na KayecTBeHHbIX 3a4a4 NpuopuTeTom
ABMAIOTCA 334aHMA Ha 06bACHEHMe/NpeAcKa3aHne NpoTekaHna GU3NYECKMX ABEHNI M MPOLLECCOB B
OKpYyXKaloLlel KnsHu, Tpebytouime sbibopa GpU3NYECKo Moaenu ana cMTyaLmm NPakTUKo-
OpPMEHTUPOBAHHOTO XapaKTepa.

B cootBeTcTBUK Cc TpeboBaHnamm PrOC COO K maTepuasibHO-TEXHUYECKOMY obecrnedyeHuto y4ebHoro
npouecca Kypc GUsnKM yrnybnéHHoOro ypoBHsA Ha ypoBHe cpefHero obuiero ob6pasoBaHuns gONKeEH
M3y4aTbCA B YC/IOBUAX NpeaMeTHOro KabuHeta. B KabuHeTe GU3NKM AONKHO BbITb HEOBXOAMMOE
nabopatopHoe obopyaoBaHMe ANA BbINONHEHUA YKa3aHHbIX B NPOrpamme no ¢pusmKe yueHMYecKnx
onbIToB, NabopaTopHbIX PaboT 1 paboT NPaKTUKYMa, a TaKKe AeMOHCTpaunoHHoe obopyaoBaHue.

JeMoHcTpaumoHHoe 06opyaoBaHne GopmMUpyeTca B COOTBETCTBUM C NPUHLIMNOM MUHUMA/TbHOM
[AOCTaTOYHOCTU M 0becneymBaeT NOCTaHOBKY NepeUuncneHHbIX B porpamme no GpusmnKe KadeBbIx
AEMOHCTpaLMii ANS UCCNeL0BaHNA U3yYaeMbIX ABJAEHUI U MPOLECCOB, SMMUPUYECKUX U
bYyHOAMEHTaNbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUA.

JNlabopaTopHoe obopyaoBaHUE ANA YHEHUYECKUX NPaKTUUYECKUX paboT popmmpyeTca B Buae
TEMATUYECKUX KOMMJIEKTOB M obecneynBaeTcsa B pacyéte 04HOro KOMMAEKTAa Ha ABYX 0bydatowmxca.
TemaTuyeckne KOMNAEKTbl NabopaTopHOro 060pyA0BaHNA A0MXKHbI 6bITb NOCTPOEHbI HA KOMMIEKCHOM
MCMONb30BaHNKN aHaN0roBbIX U LIMGPOBLIX MPMBOPOB, @ TAKIKE KOMMbIOTEPHbLIX U3MEPUTESbHbIX CUCTEM
B BUAe uMdppoBbIX 1abopaTopuii.

OCHOBHbIMU LLeNAMKU n3y4yeHuA d)I/I3I/IKI/I B OGLLI,EM 06pa3OBaHMM ABNAKOTCA:

bopMUpPOBaHUE UHTEPECA U CTPEMIEHUA 0BYYAIOLMXCA K HAYYHOMY M3YYEHMIO MPUPOABI, Pa3BUTHE UX
WHTENNIEKTYaIbHbIX U TBOPYECKUX cnocobHOCTE;



pa3sutune HpeACTaBﬂeHMVI O Hay4YHOM meToae NO3HaHUA U CI)OpMVIpOBaHMe ncecnenoBaTteibCKoro
OTHOLWEHNA K OKPYXaloWnMm ABIEHUAM;

bopmMmnpoBaHME HayHHOTO MMPOBO33PEHMSA KaK pe3y/ibTaTa N3yYeHUs OCHOB CTPOEHMSA MaTEPUN U
byHAaMeHTaNbHbIX 3aKOHOB GU3UKY;

bopmmpoBaHMe yMeHUN 0BbACHATbL ABAEHUA C UCMOAb30BaHUEM GU3UYECKMX 3HAHUIA U HayYHbIX
[0Ka3aTenbCTs;

dbopmupoBaHMe NpeacTaBAEHNI 0 POAM GU3MKN ANA PA3BUTUA APYTUX €CTECTBEHHbIX HayK, TEXHUKMU U
TeXHONOrNIA;

pasBuTUeE NPeaCcTaBAEHNIA O BO3SMOXHbIX chepax byaylueit npodpeccMoHaNbHOW AeATENbHOCTH,
CBA3aHHbIX C GU3NKON, NOArOTOBKA K AafbHelweMy 06yYeHUIO B 3TOM HanpaBAeHUN.

JoctuskeHme aTnx Leneit obecneymnBaeTcs peLlieHnem ciedyloumnx 3aa4 B npoLecce nsyyeHms Kypca
dU3MKM Ha ypoBHe cpeaHero obiero obpasosaHua:

npruobpeTeHne cucTembl 3HaHUI 06 06X GU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSAX, BKIOYas
MEXaHWKY, MONEKYNAPHYIO GU3UKY, SNEKTPOANHAMUKY, KBAHTOBYIO GU3MKY U 3/1EMEHTbI aCTPOPU3MKMY;

bopmmnpoBaHNE YMEHUIA TPUMEHATb TEOPETUYECKME 3HAHUA A7 06bACHEHNA GUINYECKUX ABNEHUI B
npupoae v AN NPUHATUA NPAKTUYECKUX PeLleHMin B NOBCEAHEBHOM XKN3HUK;

0CBOEHMe cnocoboB peLleHns PasINYHbIX 33434 C ABHO 3aZlaHHOM dM3NYEeCcKon moaenbto, 3a4ay,
noApasymeBaloLLMX CaMOCTOATE/IbHOE co3aaHne pU3NYecKoi Moaenu, aaeKkBaTHOM YCA0BUAM 3a4auu, B
TOM YMC/e 33434 UHXKEHEPHOro XapaKTepa;

NoHMMaHne GU3NYECKMX OCHOB M MPUHLUMMNOB AENCTBUA TEXHNYECKMX YCTPOMCTB M TEXHOIOMMYECKMX
NPOLECCOB, UX BIMSHUSA Ha OKPYXKatoLLyto cpeay;

oBageHne metogamum CamMoCTOATENIbHOIO NJ1IaHNMPOBAHNA U MPpOoBeaAEHNUA ¢M3M‘-IECKMX 9KCNEPUMEHTOB,
dHa/n3a U UHTEpNpeTaunmn MHd)OpMaLI,MM, onpegeneHnAa A4O0CTOBEPHOCTU NONYHYEHHOTIO pe3ynbTaTa,;

co3AaHue yCnoBuiA gs pasBUTUA YMEHUIA NPOEKTHO-UCCNEL0BaTE/IbCKOM, TBOPUYECKOW AeATe/IbHOCTH;
pa3BUTME UHTEpeca K chepam npodeccnoHanbHON AeATeNIbHOCTM, CBA3AHHOM C GU3UKOMN.

B cootBeTcTBUM C TpeboBaHnamM PTOC COO yrnybnéHHbIM YpoBEHb U3yUYeHUA y4ebHOoro npeameTa
«®Punsnka» Ha ypoBHe cpegHero obuiero obpasosaHus BbibupaeTcs obyvatoWwmMmncs, NAaHUPYIOLLMMMK
npoaoixKeHne ob6pa3oBaHMA NO cCneunanbHOCTAM GPUINKO-TEXHUYECKOro npoduas.

Ha usyuyeHune ¢usmkm (yrnybnéHHblil ypoBeHb) Ha ypoBHe cpeaHero obuwero ob6pasoBaHus 0TBOAMUTCA
340 vacos: B 10 knacce — 170 yacos (5 yacos B Hegento), B 11 knacce — 170 yacos (5 yacos B Hegento).

Mpeanaraemobln B nporpamme no ¢pu3smke nepeyeHb 1abopaTopHbIX M NPAKTUYECKUX PaboT ABnseTcA
PEKOMEHAOBAHHBIM, Y4MUTENb AeNaeT BbIbop npoBeneHna N1abopaTopHbIX PaboT U OMbITOB C YYETOM
WMHAMBWAYANbHbIX 0COBEHHOCTEN 0byyatoLwmxcs.



COOEPHAHUNE OBYYEHUA

10 KJTACC

Pasgen 1. HayyHbIl meToA NO3HaAHMA NPUPOAbI.

®usnka — pyHAameHTabHas HayKa o npupogae. HayuyHblil MeTom, No3HaHMA U MeToAbl UCCef0BaHusA
bU3MYECKNX ABNEHUIA.

JKCNepUMEHT M TeopUA B NpoLLecce NO3HaHMA Npupoabl. HabnogeHne 1 akcnepumeHT B pusmKe.

Cnocobbl nsmepeHus pUanMYecKknx BeNIMYMH (aHanorosble 1 LUPpPOBbLIE U3MEPUTENbHBIE NPUBOPBI,
KOMMbIOTEPHbIE AAaTYMKOBbIE CUCTEMDbI).

MorpewHoCcT! n3mepeHnin GUsndyecknx BenumH (abcontoTHan M OTHOCUTENIbHAA).

MoaennposaHue GU3MYECKUX ABNEHUI M NpoLeccos (MaTepuanbHasa TouKa, abcontoTHO TBEpPAOE Teno,
naeanbHan XUAKOCTb, MAEaNbHbIN ra3, ToYyeUHbl 3apsaa). FTMnoTesa. PM3MYECKUIt 3aKOH, TPaHKULbl ero
npumeHnmocTu. dusmnyeckas Teopums.

Ponb 1 mecto ¢pM3nKM B pOpMMPOBAHNN COBPEMEHHOM HayYHOM KapTUHbI MMPA, B MPAKTUYECKOM
OeATeNnbHOCTU Atoaei.

YUeHMYECKMN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

M3mepeHune Cu/ibl TOKa M HanpsaXeHWs B LLenn NOCTOAHHOIO TOKa NPy NOMOLLM aHaI0roBbIX 1 LMdpPOBbIX
N3MepUTEbHbIX NPUBOPOB.

3HaKomcTBO ¢ umdpoBoit nabopatopueli no dpusmuke. Mpumepbl UISMepeHUa GU3UYECKUX BETUYMH NPU
MOMOLLM KOMMbIOTEPHbIX AaTYMKOB.

Paspgen 2. MexaHuKa.

Tema 1. KnuHematumka.

MexaHunyeckoe gsueHne. OTHOCUTENbHOCTb MEXAaHUYECKOro ABMXKeHMA. CucTema OTCYETA.
Mpsamas 1 obpaTHan 3a43a4n MeXaHUKU.

Paaunyc-BeKTop MmaTepuranbHOM TOYKK, €ro MPOEKLUUM Ha OCU CUCTEMbI KOOpAMHAT. TpaeKkTopus.

MepemelleHne, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHAA CKOPOCTb) 1 YCKOPEHWe maTepunasibHoM
TOUYKM, UX NPOEKLMN Ha OCU CUCTEMbI KOOpANHAT. CoXKeHWe NnepemelleHNt U CIoXKeHWe CKopocTel.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPAMOJANHENHOE ABUMKEHWNE. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTY,
YCKOPEHUA 1 NyTU MaTepnanbHOM TOYKM OT BPEMEHU U UX FpaduKu.



CsobogHoe nageHue. YckopeHue cBob6oaHOro nageHus. [lBuxkeHune Tena, OpoLeHHOoro nog, yriom K
rOPU30HTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU N YCKOPEHMA MATEPUAIbHOM TOYKM OT BPEMEHU U UX
rpadpukn.

KprBOAUHEHOE ABUKEHUE. [ABUKEHNE MATEPUANbHOW TOYKM MO OKPYHKHOCTU. YrNoBasa U NNHeHanA
cKopocTb. Mepuoa 1 yactoTa obpalueHus. LileHTpocTpemutenbHoe (HopmanbHoe), KacaTesibHoe
(TaHreHUManbHOE) M NOHOE YCKOpPEHME MaTepPUaibHOM TOUKM.

TexHUYecKme yCTPOMCTBa U TEXHOIOTMYECKMUE MPOLLECChI: CMUAOMETP, ABUKEHUE CHAPSAAOB, LENHble,
LecTepEHYaTble N PEMEHHbIE Nepeaaym, CKOPOCTHbIE NUPTHI.

JemoHcTpaunn.

Mogaenb cMcTeMbl OTCUYETA, UNKOCTPALMA KUHEMATUUYECKUX XapPaKTEPUCTUK ABUMKEHUS.
Cnocobbl nccnefoBaHUA ABUMKEHUN.

NnnocTpauus npeaenbHOro nepexosa v UsmepeHmne MrHoBeHHOM CKOPOCTH.
MNpeobpaszoBaHWe ABUMKEHWUI C UCNONb30BAaHMEM MEXaHU3MOB.

MaseHWe Ten B BO3AYXE U B pa3perKeHHOM NPOCTPAHCTBE.

HabntoaeHwe aBuxkeHUs Tena, 6poLIEHHOro NoA yrn1oM K ropu30oHTY U FOPU30HTAJIbHO.
HanpasneHne CKOPOCTU NPU ABUMKEHUM NO OKPYHKHOCTU.

MNpeobpasoBaHMe Yr10BON CKOPOCTU B peayKTope.

CpaBHeHMe nyTen, TPAEKTOPUIA, CKOPOCTEM ABUMKEHUS OAHOTO U TOTO XKe Tea B pa3HbIX cMCTemMax
OTCYérTa.

YYyeHNYeCcKunit IKCNepuMeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3yyeHne HepaBHOMEPHOIO ABUMKEHMA C LLe/Iblo onpeaeneHmus MrHOBEHHOM CKOPOCTY.

M3mepeHune yCKOpeHUa Npu NPAMOINHENHOM PaBHOYCKOPEHHOM ABUMKEHUN NO HAKNOHHOW NJIOCKOCTY.
MccnepgoBaHme 3aBUCMMOCTM MYTH OT BPEMEHW NPU PaBHOYCKOPEHHOM ABUMKEHMUM.

N3mepeHmne yckopeHuns ceoboaHOro nageHus (pekomeHa08aHo MCNob3oBaHMe Lndposoin
nabopartopuu).

N3yyeHne aBUKEHMA Tena, bpoLIeHHOro ropu3oHTaAbHO. [poBepKa rmnoTesbl 0 NPAMON
NpPonopuMoHaAbHOM 3aBUCUMOCTM MEXAY AaNbHOCTbIO NONETA M HAYa/IbHOW CKOPOCTLIO Tena.

VlsyquMe ABUXEHNA TeNa N0 OKPYXKHOCTU C NMOCTOAHHOW MO MOAYNHO CKOPOCTbHO.
UccnepoBaHue 3aBUCMMOCTU Nepuoaa O6paLLI,EHMFI KOHUYECKOIro MaATHMKaA OT €ro napameTposB.

Tema 2. JnHamuKa.



MepBblit 3aKOH HbloTOHA. MIHepLUMaibHble CUCTEMbI OTCYETa. MPUHLMN OTHOCUTENbHOCTU anunes.
HeunHepumanbHble cucTeMbl OTCHETA (OnpeaeneHmne, NpMmMepsbl).

Macca Tena. Cuna. MNpuHLKUN cynepno3nummn cun.

BTopoli 3akoH HblOTOHa A5 MaTepuaibHOM TOUYKN.

TpeTuit 3akoH HbloTOHa A1 MaTepuaibHbIX TOYEK.

3aKOH BCEMUMPHOTO TATOTEHMA. IKBUBANEHTHOCTb FPaBUTALLMOHHOM U MHEPTHOM Macchl.

Cuna TAXKecTU. 3aBUCMMOCTb YCKOpEeHMA CBOHBOAHOIo NasLeHna OT BbICOTbI HaZ, MOBEPXHOCTbIO MAAHETbI U
oT reorpadmyeckoit WnpoTsl. [BuKeHne HebecHbIX Te 1 UX CNYTHUKOB. 3aKoHbl Kennepa. MNepsasn
KOCMMYEeCKas CKOPOCTb.

Cwna ynpyrocTtu. 3akoH lN'yka. Bec Tena. Bec Tena, ABUXKYLLErOCA C YCKOPEHUEM.

Cuna TpeHus. Cyxoe TpeHne. Cuna TPEHMUA CKOMIbXKEHUA U CU1a TPeHUS NokoA. KoadduumeHT TpeHus.
Cuna conpoTMBAEHUA NPU ABUNKEHUM TENA B XKUAKOCTU UK Fa3e, eé 3aBUCMMOCTb OT CKOPOCTH
OTHOCUTE/IbHOTO ABUNKEHMUS.

[asnenune. lmpgpocratnyeckoe gasneHune. Cnna Apxumena.

TexHU4YecKne ycTpomncTBa U TEXHOIOMMYECKME NPOLLECChI: MOALWUMHUKIN, ABUMKEHNE NCKYCCTBEHHbIX
CNYTHWUKOB.

JemoHcTpaumu.
HabntoaeHwe ABUXKEHUA TEN B UHEPLMAbHBIX U HEMHEPLUMAIbHBIX CUCTEMAX OTCYETA.
MpUHUMN OTHOCUTEIBHOCTY.

KaueHune ABYX LMAUHAPOB UK LLAPOB Pa3HOM MacCbl C OANHAKOBbLIM YCKOPEHNEM OTHOCUTE/IbHO
HEMHepPUMaNbHOW CUCTEMbI OTCHETA.

CpaBHeHMe paBHOAENCTBYIOLLEN NPUNOKEHHDBIX K TENY CUA C NPOU3BEAEHMEM MACChI TeNla Ha ero
YCKOpEHWe B UHEPLMANbHON CUCTEME OTCYETa.

PaBeHCTBO CWJI, BOSHMKAIOLWMX B pe3y/bTaTe B3auMOAencTema Te.
N3mepeHune macc No B3auMoaencTauio.

HesecomocTb.

Bec Tena npu yCKOpeHHOM NoaAbEME M NaZeHUMN.

LleHTpobeKHble MeXaHU3MbI.

CpaBHEHME CUN TPEHMA NOKOA, KAYEHUA U CKONIbKEHUA.
YUueHUYeCcKuUii 3KCNepuUMeHT, labopaTopHble paboTbl, MPaAKTUKYM.

M3mepeHne paBHOAENCTBYIOLWEN CUN NPU ABUKEHUM BPYCKa NO HAKNOHHOM NAOCKOCTH.



MpoBepKa rMnoTesbl O HE3aBUCUMOCTU BPEMEHU ABUKEHUA 6pycr<a MO HAaKNOHHOM NJOCKOCTU Ha
3alaHHOe pacCToAHME OT ero maccbl.

NccnepoBaHme 3aBUCMMOCTM CUA YNPYTOCTU, BO3HUKAIOLLMX B MPYXKMHE U pe3MHOBOM 0bpasLie, OT Ux
pedopmaumu.

N3yyeHne ABUKEHWA CUCTEMDI TEN, CBA3AHHbIX HUTbIO, NEPEKNHYTOM Yepes NErkui 610K.

N3mepeHune KoadpduUMeHTa TPEHMA NO BEANYMHE YIN0BOro KoadpduumeHTa sasmcumoctu FTp(N).
NccnepoBaHme asuxkeHna BpycKa No HaKIOHHOW NJIOCKOCTU € NepeMeHHbIM KO3OOULMEHTOM TPEHUS.
N3yyeHune aBUMKEHMA Fpy3a Ha BaNy C TPEHUEM.

Tema 3. CTaTuKa TBEPAOrO Tena.

AbcontoTHO TBEpPAOE Teno. MNocTynatenbHOe 1 BpalaTe/ibHOe ABUXKEHME TBEPAOro Tena. MOMEHT CUAbI
OTHOCUTEeNIbHO Ocu BpaLleHuA. MNnevo cunbl. CnoxeHne cun, NPUNONKEHHDbIX K TBEpAoMy Teny. LleHTp
TAMeCTU Tena.

YcnoBua paBHoBecua TBEPAOro Tena.
YcToitumBoe, HeycTonumneoe, 6e3pasnnyHoe paBHoBeCHeE.

TexHU4YecKme yCTPOMUCTBA U TEXHONOTMYECKME NPOLLECChI: KPOHLWTENH, CTPOUTENbHbIN KPaH, peluéTyaTble
KOHCTPYKLMMU.

JemoHcTpaumu.

Ycnosua paBHoBecuA.

Buabl paBHOBeCUA.

YUeHUYECKMI IKCNepPUMEHT, 1abopaTopHble paboTbl, MPAKTUKYM.
NccnepoBaHue ycnoBUin paBHOBECUS TBEPAOIO Tesla, MMEHOLLEro OCb BPaLLeHMs.
KoHCTpymMpoBaHMe KPOHLUTEMHOB M PAcYET CUA YNPYrocTu.

MN3yyeHmne ycToMunMBOCTM TBEPAOrO TENA, UMEIOLLLEro Naowaab onopsbl.

Tema 4. 3aKOHbI COXpaHEHMA B MeXaHUKe.

MMI’IYﬂbC MaTepmaanoﬁ TOYKH, CUCTEMbI MaTEPUA/IbHbIX TOYEK. Ll,eHTp MacCC CUCTEMbI MaTeEPUA/IbHbIX
To4yeK. Teopema O ABUKEHUU LeHTpa macc.

Nmnynbc cnnbl U U3MEHEeHMe Mmnyabea Tena.
3aKOH COXpaHeHUA umnynabca.

PeakTuBHOE ABUKEHME.



MOMEHT MMNY/IbCa MaTepPUabHOM TOUKK. MNpeacTaBieHNe O COXPaHEHUN MOMEHTA MMMY/bCa B
LEeHTPaNbHbIX NONSAX.

PaboTa cnibl Ha Manom U Ha KOHeYHOM nepemelteHuun. Mpaduyeckoe npeacTasieHmne paboTbl CUbI.
MoLlHOCTb CUAbI.

KnHeTtnueckas aHeprua MaTepmaanoﬁ TOYKMWN. Teopema 06 M3MEHEHUN KMHETUYECKOW HEprnmn
MaTepmaanoﬁ TOYKW.

MoTeHUManbHble M HeENOTEeHUManbHble cubl. NMoTeHunanbHasa aHeprus. NoTeHUnanbHaa sHeprusa ynpyro
aedbopMnpoBaHHOM NPY*KMHbI. MoTeHUnanbHasA SHepPrus Tesia B O4HOPOAHOM rPaBUTALMOHHOM Moe.
MoTeHuManbHan sHeprus Tena B rPaBUTaLMOHHOM NoJie OA4HOPOAHOTO LWapa (BHYTPM M BHE LWapa).
BTopas KocMmuuyeckan ckopocTb. TpeTbss KOCMUYECKasA CKOPOCTb.

CeAasb pa6OTbI HenoTeHuuanbHbIX CU C USMEHEHNEM MeXaHUYeCcKom HEPIrnm CUCTeMbl TeN. 3aKoH
COXpaHeHunA MeXaHNYeCKon SHeprun.

Ynpyrve v Heynpyrue CTO/IKHOBEHMUS.

ypaBHEHMe EEPHYI'IJ'IM AanAa M,u,eaanoﬁ KUNOKOCTU KaK cneacrtBme 3aKOHa COXpPaHEeHUA MexaHUYecKom
IHeprun.

TexHUYecKme yCTPOMCTBA U TEXHONOTMYECKME NPOLLECCHI: ABUKEHWE PAKET, BOAOMET, KONEp,
NPYXUHHbIA MUCTONET, TMPOCKoN, GUrypPHOE KaTaHMe Ha KOHbKax.

JemoHcTpaumu.

3aKOH COXpaHeHMA UMNynbCca.

PeaKkTnBHOe gBueHue.

N3mepeHne MOLLIHOCTU CUAbI.

N3meHeHWe sHeprun Tena nNpu cosepLieHnn paboTbl.

B3aumHble npespaweHnA KMHETUYECKOM U HOTeHLI,MaﬂbHOﬁ 3Hepl'l4|7| npu ,Cl,el\;ICTBMM Ha Tes10 CUANbI
TAXECTU N CUNbI YNPYTOCTU.

CoxpaHeHwue 3Heprum npm cBoboaHOM NageHuUM.

YYyeHNYeCcKmnit IKCnepumeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3mepeHune nMmnynbca Tena no TOPMO3HOMY MyTW.

M3mepeHune CUbl TATM, CKOPOCTU MOAE/N 3NEKTPOMOBUNAA U MOLLHOCTU CUAbI TATK.
CpaBHeHMEe M3MEHEHUA MMMY/bCa TeNa C UMNY/IbCOM CUAbI.

MccnepgoBaHme CoXxpaHeHUa MMMYAbCa NPU YNpyrom B3anmMoaencTBum.

N3mepeHne KUHeTUYECKOWN SHEPTUM Tena N0 TOPMO3HOMY MyTH.



CpaBHeHMe N3MeHeHUA NOTEHLMANbHOM IHEPTUM NPYKUHbI C paboTol cunbl TpeHuA.
OnpegeneHune paboTbl CUbl TPEHUA NPU ABUKEHUM TeNa NO HAKNOHHOW NAOCKOCTW.
Pasgen 3. MonekynapHaa Gusnka 1 TepMmogMHaMmKa.
Tema 1. OcHOBbI MONEKY/IAPHO-KUHETUYECKON TEOPUM.

OCHOBHblE NONOXKEHNA MONEKYNAPHO-KMHETUYecKol Teopumn (MKT), nx onbiTHoe 060CcHOBaHMe.
Ondodysna. BpoyHOBCKOe ABMKEHME. XapaKTep ABUKEHUA U B3aUMOLENCTBUA YacTUL, BELLECTBa.
Mogenn CTpoeHus rasos, XKUAKOCTEN N TBEPAbIX TEN N 06BACHEHWE CBOMCTB BELLLECTBA HA OCHOBE 3TUX
mozenei. Macca u pasmepsbl mosiekyn (atomos). KonnuecTso Bewectsa. NoctosaHHan ABoragpo.

Tennosoe paBHoBecue. TemnepaTtypa u cnocobbl eé nsmepenus. LLikana temnepatyp Llenbcus.

Mogenb naeanbHoOro rasa B MONEKYNAPHO-KMHETUYECKON TeOPUM: HaCTMLbl ra3a ABUMKYTCA XaOTUUYECKM
M He B3aMMOAENCTBYIOT APYT C APYTOM.

la30Bble 3aKOHbI. YpaBHeHne MeHgeneesa—KnaneipoHa. AbcontoTHan TemnepaTtypa (LWwkKana
Temnepatyp KenbBuHa). 3akoH [lanbToHa. M3onpouecchl B aeaibHOM rase ¢ NOCTOAHHbIM KO/IMYECTBOM
BelecTBa. [paduyeckoe npeacTaBaeHNE N30MNPOLECCOB: U30TEPMA, N30X0pa, n3obapa.

CBA3b MEXAY AaBNEHMEM U CPeAHEN KMHETUYECKOW SHeprei nocTynaTe/ibHOro Ten/1I0BOro ABUM»eHUs
MONEKYN UAEaNbHOro ra3a (OCHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKON TEOPUM MALaNbHOIo
rasa).

CBA3b abCO/IIOTHOM TeMNepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CPeaHEN KUHETUYECKOM aHepruen
NnocTynaTesibHOro Ten/J0BOro ABUXKEHNS e€ YyacTul,

TexHuyeckue yCTpOVICTBa N TEXHONOTrNYeCKMe npoueccbl: TEPMOMETP, 6apomeTp, nonyyeHue
HaHOMaTepnanos.

JemoHcTpauun.

Mogaenu ABUXKEHUA YacTuL, BelecTsa.

Mogaenb 6poyHOBCKOrO ABUKEHMA.

BnaeoponuK ¢ 3anuncoto peanbHOro 6poyHOBCKOrO ABUKEHMS.
Onddysna KugKocten.

Mogenb onbiTa LWTepHa.

MpuTaxeHne monekyn.

Mogaenu KpUCTanamyecknx peLléTok.

HabntopeHue n nccnefoBaHue M30MNpoLLEeCcCoB.

YYyeHUYEeCcKUIt IKCNepuMeHT, nabopatopHble paboTbl, NPAKTUKYM.



MccnepgoBaHMe npolecca yCTaHOB/EHUA TEN/I0BOrO PaBHOBECUA MPU TENI00BMEHE MeKay ropsayeit u
XONIOAHOWN BOLOWN.

M3yuyeHne n30TepmmnYECKoro npoLecca (peKomeH40BaHO UCMOb30BaHKe LMbpoBoi nabopaTopuu).
MN3yyeHmne n3oxopHoro npotiecca.

MN3yyeHne nsobapHoro npotiecca.

MpoBepKa ypaBHEHMA COCTOAHMA.

Tema 2. TepmoanHammKa. Tennosble MallUHbI.

TepmoamHammyeckas (TA) cuctema. 3agaHne BHELWHMUX YCAOBUIM ANA TePpMOANHAMNYECKON CUCTEMDI.
BHewwHMe 1 BHYTPeHHMEe NapameTpbl. [apameTpbl TEPMOANHAMUYECKON CUCTEMbI KaK cpegHue
3HAYEHMA BE/IMYMH, OMUCHIBAIOLWMNX €€ COCTOAHNE Ha MUKPOCKOMMUYECKOM YPOBHE.

Hynesoe Havano TepmoanHammKkn. Camonpomn3BosibHan pefakcauma TepmMoguHaMUIYECcKon CUCTEMbI K
TENNOBOMY PaBHOBECHUIO.

Mogenb naeanbHoro rasa B TepMoAMHAMUKE — CUCTEMA YPaBHEHWI: ypaBHeHWe MeHaeneesa—
KnaneipoHa v BblparkeHue g BHYTPEHHEN SHeprnn. YCnoBmna NPUMEHMMOCTU 3TOM MOAENN: HU3KasA
KOHLEHTPaLLMA YacTuL, BbICOKME TemnepaTypsbl. BoipaxkeHne o BHYTPEHHe 3HeprumM o4HOaTOMHOTO
naeanbHoOro rasa.

KBasucraTmyeckme n HectaTMyecKme npoLeccobl.

dnemeHTapHana paboTta B TepMmoamMHamuke. BoluncaeHne paboTbl No rpaduky npouecca Ha pV-
anarpamme.

Tennonepeaaya Kak cnocob M3MeHeHUsi BHYTPEHHEM SHEPTUN TePMOANHAMNYECKOM cuctembl b6e3
coBeplieHMna paboTbl. KOHBEKUUSA, TENIONPOBOAHOCTb, U3/yYeHME.

Konnyectso TennoTbl. TENI0OEMKOCTb TeNa. YAenbHaa U MONAPHaAA TENJ0EMKOCTU BeLecTBa. YpaBHeHue
Maliepa. YaenbHana TennoTa cropaHua Tonimea. PacyéT KonmyecTBa TEN/IOTbI NPKU Tenaonepeaaye.
MoHsTHe 06 agnabaTHOM npouecce.

MepBbili 3aKOH TEPMOANHAMUKM. BHYTpeHHAA aHeprua. KonnuecTBo TennoTbl U paboTa Kak mepbl
N3MEHEHWA BHYTPEHHEN 3HePrMm TepMOAMHAMMNYECKON CUCTEMBI.

BTopoli 3aKoH TepMOANHAMUKM 414 PaBHOBECHbIX MPOLECCOB: Yepes 3a4aHHOEe paBHOBECHOe
COCTOAHME TEPMOLMHAMMUYECKON CUCTEMBI NPOXOAUT eANHCTBEHHANA agnabarta. AbcontoTHan
Temneparypa.

BTopoli 3aKOH TepMOANHAMUKM 411 HEPABHOBECHbIX NPOLLECCOB: HEBO3MOXKHO Nepeaath TeNoTy oT
b6onee xonogHoro Tena K bonee Harpetomy 6e3 komneHcauum (Knaysumyc). HeobpaTtmocTb NPUPOLHbLIX
NpoL,EeccoB.

MPUHLMMbI AeNCTBUA TenaoBbIX mawuH. KMNA.

MakcumanbHoe 3HadveHune KA. Lnkn KapHo.



IKONOrMYECcKMe acneKTbl MCNOb30BaHUA TENNOBbIX AsuraTteneil. Tennosoe sarpAasHeHne oKpyKatoLel
cpeapl.

TexHnYecKme yCTPOCTBa U TEXHONOTMYECKMUE MPOLLECChI: XON0AUNbHUK, KOHOULMOHEP, AU3e/bHbIN U
KapblopaTopHbIN ABUraTenn, naposas TypbuHa, NoayyeHne CBEPXHU3KMX TeMNepaTyp, yTUAN3aLmsa
«TEMNI0BbIX» OTXOA0B C MCMONb30BaHMEM TEMNI0BOro Hacoca, yTuan3auma 6MoopraHMYeckoro Tonanea
AN BbIPabOTKM «TEMI0BOM» U 3NIEKTPOIHEPTUN.

JemoHcTpaumu.

N3meHeHMe TemnepaTypbl Npy agMabaTMYyecKom pacliMpeHmun.
Bo3aywHoe orHuBo.

CpaBHeHMe yaenbHbIX TeNJI0OEMKOCTEN BELLLECTB.

Cnocobbl UI3MEeHEHUs BHYTPEHHEN 3Heprum.

NccnepoBaHune aguabaTHoro npotecca.

KomnbtoTepHble Moaenn TeENAOBbIX ABUraTeNen.

YUeHUYeCcKuMii IKCNepuMeHT, 1abopaTopHble paboTbl, MPaKTUKYM.
N3mepeHune yaenbHOM TENN0EMKOCTH.

NccnepoBaHWe npoLlecca OCTbiBaHMA BELLECTBA.
NccneposaHne agnabaTHoOro npotecca.

MN3yyeHne B3aMMOCBA3N SHEPTUN MEKMOJEKYNAPHOIO B3aUMOAENCTBUS U TEMMNEPATYPbLI KUNEHUA
KUAKOCTEN.

Tema 3. ArperaTHble COCTOAHUA BeLLECTBa. ®asoBble nepexogbl.
I'Iapoo6paaoBaHlAe N KOHAEHCaLUunA. McnapeHme W KnneHue. YaenbHaa tennora HapOOGpBBOBaHMH.

HacblweHHble 1 HeHacbIWeHHble napbol. KauecTBeHHadA 3aBMCUMOCTb MNAOTHOCTU U AaBNEHUA
HACbIWEHHOro napa ot TemnepaTtypbl, UX HE3aBUCUMOCTb OT 06BbEMa HacCbIWEHHOro napa. 3aBUCUMMOCTb
TemnepaTtypbl KUNEeHUA OT AaB/1eHUA B XXUOKOCTU.

BnaxHOCTb BO3ayxa. ABCONIOTHANA U OTHOCUTE/IbHAA BAAKHOCTb.

Teépaoe Teno. Kpucranamyeckue n amopdHole Tena. AHM30TPONUA CBOMUCTB KpUCTannos. MaasneHue un
KpucTannunsaums. YgenbHana Tensota naasneHus. Cybanmaums.

Jedopmaumm TBEpaoro Tena. PactaxkeHune u cxkatune. Cagur. Moaynb HOHra. Mpegen ynpyrux
nedopmaumi.

TennoBoe pacliMpeHmne KNLKocTen U TBEpAbIX Ten, 06bEMHOE U IMHEHOEe paclnpeHne. AHFapMOHM3M
TENNOBbIX KONebaHUI YacTUL, BELLLeCTBA KaK MPUYMHA TENNOBOIO PaclUMPeHMA Ten (Ha KauecTBEHHOM
YpOBHe).



MpeobpasoBaHue sHepPrnK B $pa3oBbIX Nepexosax.
YpaBHeHue Tennosoro 6anaHca.

MoBepxHOCTHOEe HaTaxeHue. KoadduumeHT NOBEPXHOCTHOIO HaTAMXKEHUA. KanuanspHble ABAEeHUA.
[aBneHune noa UCKPUBAEHHOW NOBEPXHOCTbIO KuaKkoctu. Popmyna Jlannaca.

TexHuyecKkne yCTpOﬁCTBa N TEXHONTOTUYECKME npoLececbl: XXUAKne Kpucrtaaabl, COBpeMeHHbIE
maTepuanbl.

JemoHcTpauun.

Tennosoe pacwmpeHume.

CBolicTBa HACbILWEHHbIX NapPOB.

KnneHue. KuneHune npm NOHMKXEHHOM AaBAEHUMN.

N3mepeHMe cnabl MOBEPXHOCTHOIO HAaTAXKEHMA.

OnbITbl C MbI/IbHBIMWU MIEHKAMMU.

CmaumsaHme.

KanunnapHole asneHuma.

Mogaenn HeHbIOTOHOBCKOM UAKOCTHU.

Crnocobbl U3SMepeHUs BNAaXKHOCTU.

NccnepnoBaHWe HarpeBaHUA M MIaBAEHUA KPUCTANIMYECKOTO BeLLecTBa.
Buapbl aepopmaumii.

HabnogeHne manbix gedpopmaumi.

YUeHUYECKMI IKCNepPUMEHT, labopaTopHble paboTbl, MPAKTUKYM.
MN3yyeHne 3aKOHOMEPHOCTEM UCNapeHmns KUOKOCTEN.

N3mepeHune yaenbHOM TeNNOTbI NAaBAEHUA NbAa.

MN3yyeHune CBOMCTB HaCbILWEHHbIX NapoB.

N3mepeHune abcontoTHOM BNAXKHOCTU BO3A4yXa M OL,eHKa MacCbl MapoB B NOMELLEHUM.
N3mepeHne KoappmuneHTa NOBEPXHOCTHOIO HATAXKEHMA.

N3mepeHne moayna tOHra.

NccnepoBaHune 3aBUCMMOCTM gedopmaLmmn pe3mHoBoro obpasua oT NPUIOKEHHOW K HEMY CUAbI.

Pasgen 4. dnekTpoanHammKa.



Tema 1. dneKkTpuyeckoe none.

dneKkTpUsaLmA Ten U eé NPoABAEHUA. DNEKTPUUECKUN 3apaa. [lBa BUAA SINeKTPUYECKUX 3apAaaos.
MPOBOAHUKM, ANINEKTPUKN U NOAYNPOBOAHUKU. DNEMEHTAPHbIN 31eKTPUYECKMI 3apaj. 3aKOH
COXPaHEHMUA 3/IEKTPUYECKOro 3apAaa.

BsaumogelicTeme 3apafoB. ToyeyHble 3apaabl. 3akoH KysoHa.
dneKTpuueckoe nose. Ero AeicTBME Ha 3/1EKTPUYECKME 3apaabl.

HanpsaKEHHOCTb 3NeKTPUYECKOro nons. NMpobHbIi 3apaa. JIMHUK HanPAXKEHHOCTU 31EKTPMUYECKOro Nons.
OfHopoAHOe 3N1eKTpUYecKoe nosne.

MoTeHUMabHOCTb 3/1eKTPOCTAaTUYECKOro NosA. Pa3sHOCTb NOTeHUManos 1 HanpsaxeHue. MNoteHumanbHas
3Heprua 3apAaa B a/eKTpocTaTyeckom nose. MoTeHuman anekTpoctaTuyeckoro nons. Ceasb
HaNPAXKEHHOCTM NONA U Pa3HOCTM NOTEHLMANOB A/1A INEKTPOCTaTUUYECKOro Nons (Kak oAHOPOAHOrO, TaK
W HEOAHOPOAHOrO).

MPUHUMN CYyNeprno3nLnmn 31eKTPUYECKUX NoNEeN.

Mone ToyeyHoro 3apsga. MNone paBHOMepHO 3apsKkeHHoM cdepbl. Nosie paBHOMEPHO 3apPAKEHHOTO MO
06bEMY LWapa. Mone paBHOMEPHO 3apAKEHHO 6eCKOHeYHOW NAOCKOCTU. KapTUHbI IMHUIA
HaMNPAXKEHHOCTM 3TUX MONEN M SKBUMOTEHLMAbHbIX MOBEPXHOCTEN.

MpPOBOAHUKM B 3N1EKTPOCTAaTUYECKOM NoOJIie. YCNOBUE PaBHOBECUSA 3apAa0B.

JV3NeKTpUKM B 3/IEKTPOCTATUYECKOM none. [JManeKkTpnyeckas NpoHULLaeMOCTb BELLLeCTBa.
KoHgeHcaTop. DNeKTPOEMKOCTb KOHAEHCATOPA. D/IEKTPOEMKOCTb NMIOCKOro KOHAEHcaTopa.
MapannenbHoe coeanHeHMe KOHAEHCATOPOB. [locieaoBaTelbHOE COeAMHEHME KOHAEHCATOPOB.
DHeprua 3apsarKeHHOro KoHAeHcaTopa.

[BuKeHMe 3apsarKeHHOM YacTuLbl B O4HOPOLHOM 3/IEKTPUYECKOM MOE.

TexHUYecKme yCTPOoCTBa U TEXHONOTMYECKMUE MPOLLECChI: 3N1EKTPOCKON, 31EKTPOMETP,
3NeKTpocTaTUYeCcKan 3allmTa, 3a3eMNeHne 31eKTponpmbopos, KoOHAEHcaTopbl, reHepaTop BaH ae
lpaada.

JemoHcTpaumu.

YCTPOWMCTBO U NPUHLUN AEUCTBUA 3/IEKTPOMETPA.
dneKTpuYecKoe MnoJsie 3apAXKEHHbIX LIAPUKOB.
dneKTpUYecKoe nose AByX 3apAKEeHHbIX NAACTUH.

Mogenb aneKkTpocTaTuyeckoro reHepaTopa (BaH ae Mpaada).
MpPOBOAHUKM B 3INEKTPUYECKOM Noe.

3ﬂeKTpOCTaTMLIeCKa‘iI 3awumTa.



YCTPOMCTBO M AENCTBME KOHAEHCATOPA NOCTOAHHOMN M NepeMeHHON EMKOCTH.

3aBUCUMOCTb 31EKTPOEMKOCTM NAOCKOrO KOHAEHCATOPa OT NIOWAAN NAACTUH, PACCTOAHUA MEXKAY HUMM
W OAN3NEKTPUYECKON NPOHULAEMOCTHU.

JHeprus 3NeKTPUYECKOro Mo 3apAKEHHOro KoHAeHcaTopa.

3apAgKa v paspsagKa KoOHAEeHcaTopa Yepes pesuncTop.

YYyeHUYeCcKMit IKCNepuMeHT, nabopaTopHble paboTbl, NPAKTUKYM.

OueHKa cua B3aMMOAENCTBUA 3aPAKEHHDBIX Te.

HabntopeHve npeBpalleHnsa 3HePrnn 3apaKeHHOro KOHAEHCATopa B S3HEPTUIO U3/TyYeHUA CBETOAMOAa.
M3yyeHne NpoTeKkaHUA TOKa B Lienu, cogepKallein KoHgeHcaTop.

PacnpeneneHne pasHoOCTM NOTeHUMAN0B (Haﬂpﬂ)-KeHMﬂ) npu nocneanosatesibHOM coeagmMHeEHNN
KOHAEHCATOpPOB.

NccnepnoBaHue paspasa KOHAEHCATOpa Yepes pesncrop.

Tema 2. NoCTOSIHHbIN 9NEKTPUYECKNI TOK.

Cvna ToKa. NOCTOAHHbIN TOK.

Ycn0BMA CyLLEecTBOBaHUA MOCTOAHHOrO 3/1EKTPUYECKOro ToKa. MIcTouHMKM ToKa. Hanpsaxenve U n 34C &.
3akoH Oma A1 yyacTka uenu.

JneKTpuyeckoe ConpoTMaaeHue. 3aBUCUMOCTb COMPOTMBAEHMA OAHOPOAHOIO NPOBOAHMKA OT ero
O/VHBI M NAOWAAM NONepeYyHoro ceveHns. YaenbHoe conpoTuBaeHNE BeLLecTBa.

MocneposatenbHoe, NapaanesbHoe, CMeLAHHOe CoeAMHEHNE NPOBOAHMKOB. Pacuét pa3BeTBNEHHbIX
afiekTpmyeckmx uenen. Mpasuna Knupxroda.

PaboTa asiekTpuyeckoro Toka. 3akoH [xxoyna—/leHua.
MoLHOCTb 9N1eKTPUYECKOro TOKa. TensoBad MOLWHOCTb, Bblaensemasn Ha pe3ncTope.

3/1C 1 BHyTpeHHee CoNpoTUBNEHUE UCTOYHMKA TOKA. 3aKoH OMa AnA NONHOM (3aMKHYTOM)
3NeKTpuYecKkol uenn. MoLHOCTb MCTOYHMKA TOKa. KopoTKoe 3amblKaHue.

KOH,CI,EHcaTOp B LLenn NOCTOAHHOIO TOKa.

TexHUYecKme yCTPOMCTBa U TEXHOOTMYECKME NPOLLECChI: aMMNEPMETP, BOSIbTMETP, PEOCTaT, CYETUMK
3N1eKTPUYECKOI SHEPrUK.

JemoHcTpauun.

N3mepeHune cubl TOKA M HanpsxKeHus.



UccnepoBaHme 3aBMCMMOCTU CU/Ibl TOKA OT HaNpPAXeHUa A1A pe3nucTopa, 1amnbl HaKaaMBaHUA U
csetoauoaa.

3aBMCMMOCTb COMPOTUBEHUA LUINHAPUYECKUX MPOBOAHUKOB OT AJINHbI, NJIOLWAAN NONepPeYyHoro
CceYeHus 1 maTepuana.

UccnepoBaHne 3aBUCUMOCTU CUAbI TOKA OT CONPOTUBJIEHMA NPU NOCTOAHHOM HaMNpPAXeHUN.

Mpamoe namepeHne 3C. KopoTKoe 3amblKaHUWe rasibBaHUYECKOTrO 3/IEMEHTA U OLEHKA BHYTPEHHEro
COMpPOTUBAEHMUA.

Cnocobbl coegMHeEHNA NCTOYHUKOB TOKa, IJC baTapei.

NccnepoBaHWe pa3HOCTM NOTEHLMANOB MEXKAY NONOCAaMM UCTOYHUKA TOKa OT CUJIbl TOKA B Lenu.
YUeHNYECKMN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

NccnepoBaHWe cMeLwaHHOro coeaMHEeHUA pe3ncTopos.

N3mepeHune yaenbHOro conpoTMBAEHUA MPOBOAHMKOB.

NccnepoBaHmne 3aBUCMMOCTM CUJIbl TOKA OT HAMPAXKEHWA ONA 1aMIbl HAKa/IMBAHMA.

YBenuueHune npegena usmepeHua amnepmetpa (BosbTmMeTpa).

N3mepeHune 3C 1 BHyTpEeHHEro CoONnpoTUBAEHMA UCTOYHMKA TOKA.

Nccneposanne 3aBucumocty 3C ralbBaHMYECKOrO 3/1eMeHTa OT BpeMeHM NPU KOPOTKOM 3aMbIKaHUMN.
NccnepoBaHune pa3HOCTU NOTEHLMAN0B MEXAY NOAOCAMM UCTOYHMKA TOKA OT CUJIbl TOKA B LLeMK.
NccnepoBaHme 3aBUCMMOCTM NOSIE3HON MOLLLHOCTM UCTOYHMKA TOKa OT CU/bI TOKa.

Tema 3. TOKM B pa3nmyHbIX cpesax.

JneKTprueckan NpoBOAUMOCTb Pa3/INYHbIX BELLECTB. INEKTPOHHAA NPOBOAMMOCTb TBEPAbIX METAN/O0B.
3aBMCMMOCTb CONPOTMBAEHUA METaN/I0B OT TemnepaTypbl. CBEPXNPOBOAMMOCTb.

dNeKTpUYEcKmnii TOK B Bakyyme. CBOMCTBA 3/IEKTPOHHbIX MYYKOB.

MonynposoaHuKM. CO6CTBEHHAA M NPMMECHaA NPOBOAMMOCTb NOAYNPOBOAHMKOB. CBOMCTBA p—N-
nepexoaa. MonynposoaHMKoBbIe NpUbOpbI.

3ﬂeKTpMHeCKMﬁ TOK B 3/IEKTPO/IUTAX. 3I'IEKTpOﬂMTM‘-IECKaF| anccoumnauuna. 3ﬂeKTpOJ'IM3. 3aKOHbI Cbapa,u,eﬂ
ANnAa a3N1eKTpoan3a.

JNeKTpUUYECcKnii TOK B rasax. CamocToATe NIbHbINA M HECAMOCTOATE/IbHbIN Pa3paa. PasanyHblie TUNbI

camocToATeNbHOro paspaga. Monanua. MNaasma.

TexHUYecKme yCTponCcTBa U NPaKTUYECKOE NPUMEHEHWE: ra30paspAaHbIE IaMIbl, SN1EKTPOHHO-/y4eBas
Tpy6Ka, NoNynpoBoAHMKOBbIE NPMBOpPbLI: AM0A4, TPAH3MCTOP, $OTOANOA, CBETOAMOA, Fa/IbBaHNKa,
paduHMpOBaHME MeaM, BbiNaBKa aslOMUHNA, S/1IEKTPOHHAA MUKPOCKONUA.



JemoHcTpauun.

3aBMCMMOCTb COMPOTUBNEHMA METANNOB OT TEMNEpPaTypbI.
MpoBOANMOCTb 3/1EKTPOINTOB.

3aKoHbl an1ekTponunsa Papages.

NcKpoBoi pa3pas M NpoBOANMMOCTb BO3AyXa.

CpaBHeHMe NPOBOAMMOCTM METaN10B 1 NOJYNPOBOAHNKOB.
OAHOCTOPOHHSAA NPOBOAMMOCTb ANOAA.

YUeHMUYECKMN SKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.
HabntoaeHune anekTponnsa.

N3mepeHune 3apsaa 04HOBANEHTHOMO MOHA.

NccnepoBaHne 3aBUCMMOCTM CONMPOTUBEHUS TEPMOPE3UCTOPA OT TEMMEPATYpPbI.
CHATME BONbT-aMMEPHOM XapaKTePUCTUKN Anoaa.

PU3MYECKNIN NPAKTUKYM.

Cnocobbl n3amepeHus GU3NYeCcKUx BEMUYUH C UCMONb30BAHMEM aHAIOTOBbIX U LUPOBbIX
N3MepUTENIbHBIX MPUBOPOB U KOMMNBIOTEPHbIX AATYMKOBbLIX CUCTEM. ABCONIOTHbIE U OTHOCUTENbHbIE
NOrpPeLHOCTM M3MepeHnin Gusnyecknx senymH. OLeHKa rpaHuL, NOrpeLHoCTeN.

MpoBeaeHMe KOCBEHHbIX U3MEPEHUIA, UCC/IeA0BaHMNIN 3aBUCUMOCTEN PU3MUYECKMX BEJIMYMH, MPOBEPKA
npeaaoXKeHHbIX rmnoTtes (BbIbop 13 paboT, onUcaHHbIX B TEeMaTUYECKMX pa3aenax «YyeHUUYeckni
3KcrnepumeHT, nabopatopHble paboTbl, MPAKTUKYM»).

MexnpegmeTHble CBA3N.

MN3yyeHne Kypca pu3mkm yrnybnéHHoro yposHa B 10 Knacce ocyLecTBASETCA C Y4ETOM COAepKaTeNbHbIX
MeXKNPeAMETHbIX CBA3EN C KYPCaMM MaTeMaTUKK, BUoAOrMK, Xummm, reorpadmm u TEXHONOTUN.

MerKnpegMeTHble NOHATUSA, CBA3AHHbIE C U3yYEeHNEM METOL0B HayYHOTO NO3HAHUA: ABEHWE, Hay4HbIN
daKT, runoTesa, pusMyeckan BeANUYMHA, 3aKOH, Teopusa, HabAloAeHNE, SKCNEPUMEHT, MOAEeIMPOBaHME,
MoZe/b, USMEPEHNE, NOrPELLHOCTU U3MEPEHNI, n3MmepuTenbHble Npmnbopsl, undposaa nabopaTopus.

MaTtemaTuKa: pelieHme cuctembl ypaBHeHU. JInHelHaa GyHKUMA, napabona, runepbona, ux rpadmkn
cBOMCTBa. TPUrOHOMETPUYECKNE PYHKLMMU: CUHYC, KOCUHYC, TAHFEHC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M UX MPOEKLMMN Ha OCU KOOPANHAT, C/IOXKEHNE BEKTOPOB.

Buonorus: mexaHn4yeckoe ABUMXKEHUE B XKUBOM npupoae, audpdysns, ocMoc, TeNI100O6MeEH KUBbIX
OpPraHM3MOB, TEMJ/IOBOE 3arpA3HEHe OKPYrKatoLen cpesbl, yTMAn3aLmsa 6MoopraHMYeckoro Tonamea
ONs BbIPabOTKM «TENN0BOMY U 3NEKTPO3HEPTUU, NOBEPXHOCTHOE HATAKEHME U KaNUANAPHbIE AB/EHUA B
npupoae, 3NeKTPUYECKNe ABIEHUA B }KUBOW NpUpoae.



XMMUA: AUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHUE aTOMOB M MOIEKY/, MO/b BeLLecTBa, MoApHasn
macca, nojlydeHme HaHOMaTepKuasos, TENNOBbIE CBOMCTBA TBEPADIX T, KUAKOCTEN M ra3os, KuaKme
KPUCTaNAbl, 31eKTPUYECKMe CBOMCTBA METaN0B, 3N1eKTPONMTUYECKan AUCCoLMaLMS, raNbBaHNKa,
3NEeKTPOHHAA MUKPOCKONKUA.

Feorpadua: BAaXKHOCTb BO34yXa, BETPbI, BapomeTp, TepMOMETP.

TexHonorus: npeobpasoBaHne ABUKEHWUI C UCMONb30BAHUEM MEXAHU3MOB, YYET CYXOTO U XKUOKOTO
TPEHUA B TEXHUKE, CTAaTUYECKUE KOHCTPYKLMN (KPOHLWITEMH, pelwéTyaTble KOHCTPYKLMK), UCNOAb30BaHUE
3aKOHOB COXPaHEHUA MEXaHWKM B TEXHMKE (TMpOCKoN, BOAOMET U Apyrue), ABUraTeNb BHYTPEHHEro
CropaHus, naposas TypbuHa, 6bITOBOM X0N04AUNbHUK, KOHAULMOHEP, TEXHONOTMW NONYyYeHUs
COBPEMEHHbIX MaTepManos, B TOM YMCAe HaHOMATEPMANOB, U HAHOTEXHOJIOMMK, SN1eKTPOCTaTUYeCKasn
3aluMTa, 3a3eM/IeHMe 3/1eKTPonpnbopoB., rasopaspaaHbie aMnbl, NONYNPOBOAHNKOBbIE NPUBOPSI,
rasbBaHMKa.

11 KNACC

Pasgen 4. dnekTpoanHamumKa.
Tema 4. MarHuTHOe none.

B3anmogelicTBne NoCTOAHHbIX MarHUTOB W NPOBOAHUKOB C TOKOM. MarHutHoe none. BekTop marHuTHoM
MHAYKUMW. TIPUHUMN Cyneprno3nLmMmM MarHUTHbIX nosiei. JIMHUM MarHUTHON UHAYKLMN.

MarHuTHOe noJie NPOBOAHMKA C TOKOM (NMPAMOro NPOBOAHWKA, KAaTYLIKM U KPYroBOro BMTKa). OnbIT
dpcTepa.

Cvna Amnepa, e€ HanpaB/aeHne n Moayb.

Cuna flopeHua, eé HanpasBaeHne U Mmoaynb. [ABuxKeHNe 3apAKeHHOM YacTULbl B OAHOPOAHOM
MarHuTHom none. Pabota cunbl JlopeHua.

MarHuTHOe nose B Bew,ecTse. q)eppOMaFHETMKVI, napa- n guamarHeTnKku.

TexHUYecKme yCTPOMCTBa U TEXHOIOTMYECKME MPOLLECChl: MPUMEHEHNE NMOCTOAHHbIX MarHUTOB,
3/IeKTPOMarHMTOB, TECTEP-MYNbTUMETP, 3NEKTpoasuraTeb AKobu, yCKOpUTENN 31eMEHTapHbIX YacTuL.

JemoHcTpauun.
KapTWHa AMHUIA MHAYKLUW MAarHUTHOTO NOASA NO0COBOr0 U NOAKOBOOOPA3HOrO NOCTOAHHbIX MAarHUTOB.

KapTMHa JIMHUI MarHUTHOM MHOYKUWK oA ANMNHHOIO NpAMOro nposoAHMKa N 3aMKHYTOIo Ko1bLLeBoro
NpPoOBOAHWUKA, KAaTYLWKN C TOKOM.

B3aMMOAeV1CTBMe ABYyX NPOBOAHWMKOB C TOKOM.

Cvna Amnepa.



[Jenctene cunbl JIopeHua Ha MOHbI 31EKTPOAMUTA.

HabntopeHve ABUXKEHUA NyYKa 3/1EKTPOHOB B MAarHUTHOM MoJie.

MPUHLMN AeNCTBUA SINEKTPON3MEPUTENBHOTO NPMBOpPa MarHUTO3IEKTPUYECKOM CUCTEMDBI.
YueHNYeCKMin IKCNePMMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.
NccnepoBaHne MarHUTHOIO NOAA NOCTOAHHbBIX MarHUTOB.

NccnepoBaHue cBoMCTB GeppoMarHeTMKoB.

NccnepoBaHue felAcTBMA NOCTOAHHOIO MarHMTa Ha PAMKy C TOKOM.
N3mepeHue cunbl Amnepa.

MN3yyeHne 3aBMCMMOCTM cubl AMNEpa OT CUJIbl TOKaA.

OnpeaeneHme MarHUTHOM MHAYKUUM HAa OCHOBE M3MepeHUa cuabl AMnepa.
Tema 5. dnekTpomarHUTHaA UHAYKLUUA.

fiBNeHne sNeKTPOMArHUTHOM MHAYKUMK. MOTOK BEKTOPA MarHUTHOM MHAYKLUMKU. DAC NHAYKUMMK. 3aKOH
3NeKTPOMarHMTHOM nHaykumm ®apanen. Buxpesoe anektpuyeckoe nosne. Toku dyko.

34C vHAYKUMK B NPOBOAHMKE, ABUXKYLLEMCA B OAHOPOAHOM MarHUTHOM noe.
Mpaswuno JleHua.

NHAYKTMBHOCTb. KaTylwKa MHAYKTUBHOCTM B LLENM NOCTOAHHOTO TOKa. flBneHne camonHaykumm. 34C
CaMOUHAYKLUM.

DHeprnsa MarHUTHOIO MOA KaTYLWKKU C TOKOM.
DNeKTpoMarHMTHoe none.

TexHU4YecKme yCTPOMCTBa U TEXHOIOMMYECKMNE MPOLLECChI: MHAYKLMOHHAA Medb, CoONeHoUa, 3aluTa oT
3NeKTpU3aL MM Ten NP ABUNKEHUU B MarHUTHOM Nose 3emnu.

JemoHcTpaunn.

HabntoaeHuve ABNEHUSA 3NEKTPOMArHUTHOM MHAYKLUNMN.

Nccneposanme 3asucmmoctt 34C MHAYKUMKN OT CKOPOCTU M3MEHEHUA MAarHUTHOIO NOTOKaA.
Mpaswuno JleHua.

MageHne marHuTa B a/loOMUHUEBOM (MeaHOoI) Tpybe.

ABNeHne caMoMHAYKUMN.

UccneposaHue 3asucnmoctn 3C camonHAYKLUM OT CKOPOCTM M3MEHEHUA CUJIbl TOKA B LEenu.

YueHMYeCKMin IKCNEePUMEHT, 1abopaTopHble PaboTbl, MPaKTUKYM.



NccnepoBaHne ABNEHUSA 3NEKTPOMArHUTHOM MHAYKLUNN.
OnpeaeneHne NHAYKLUMM BUXPEBOIO MarHUTHOrO NOAS.
NccnepoBaHune ABNEHUSA CAMOUHAYKLUN.

CbopKa MoAeNn 3N1eKTPOMarHMTHOro reHepaTopa.
Paspen 5. KonebaHusa v BoaHbI.

Tema 1. MexaHn4yeckne KonebaHus.

KonebatenbHan cuctema. CBobogHble KonebaHus.

FapmoHuYeckne KonebaHua. KnHematmyeckoe n AMHaMMUUYECKOE ONrcaHMe. IHEPreTUYecKoe onmncaHune
(3aKOH coxpaHeHus mexaHMYecKon aHeprun). BoiBog AMHAMNYECKOT0o ONNCaHNA FAPMOHUYECKUX
Ko/iebaHMM N3 NX IHEPTreTUYECKOrO U KNHEMATMYECKOIO ONMCaHUA.

Amnauntyaa n ¢asa KonebaHuit. CBA3b aMnAnTyAbl KoNebaHMN UCXOAHOM BEIMYMHDI C aMMNUTYAaMU
KoJiebaHM e€ CKOPOCTU M YCKOPEHMUA.

Mepvofa 1 YactoTa KonebaHwuid. Mepuod manbix cBOOOLAHbIX KOJlebaHNI MaTeEMATUUYECKOTO MAATHUKA.
Mepuosd cBo6OAHbIX KOIebaHNIN NPYKMHHOTO MAATHUKA.

MoHATME 0 3aTyxatowmnx KonebaHumax. BolHyKAeHHble KoiebaHuA. Pe3oHaHC. Pe3soHaHcHas Kpueas.
BansHMe 3aTyxaHMA Ha BUA PE30HAHCHON KpnBon. ABTokonebaHums.

TexHWYecKme yCTPOMCTBa U TEXHOIOTUYECKNE NPOLLECChl: METPOHOM, Yacbl, Kauyenu, My3blKasbHble
WHCTPYMEHTbI, ceicmorpad.

JemoHcTpauun.
3anucb KosiebaTenbHOro ABUKEHMS.
HabntoaeHne He3aBUCMMOCTU NepMoaa Mablx KoiebaHn rpysa Ha HUTK OT aMNANTYApbl.

NccnepoBaHme 3aTyxatowWwmx KonebaHuin 1 3aBMCMMOCTM Nepuoaa cBoboaHbIX KonebaHuii oT
COMpPOTUBAEHMUA.

NccnepgoBaHue KonebaHUiM rpy3a Ha MacCUBHOM NPYXKUHE C Lesibio GOpMUPOBaHUA NpeacTaB/ieHnn 06
naeanbHOM MOAENN NPYXNUHHOIO MasTHUKA.

3aKOH COXpaHeHUA SHEPTUKN NPU KonebaHUAX rpy3a Ha NPYKUHe.

MccnepoBaHme BbIHYKAEHHbIX KonebaHuiA.

HabntoaeHne pe3oHaHca.

YYyeHNYeCcKMnit IKCNepuMeHT, nabopatopHble paboTbl, NPAKTUKYM.

M3mepeHune neproga cBob60oAHbIX KOebaHUn HUTAHOTO U NPYKUHHOTO MAaATHUKOB.

N3ydyeHne 3aKOHOB ABUXKEHUA Tena B Xoae KonebaHuit Ha ynpyrom nogsece.



N3yyeHune ABUKEHMA HUTAHOTO MAATHUKA.

MpeobpasoBaHune IHEPTUM B MPYKUHHOM MAATHUKE.
NccnepoBaHue yobiBaHUA aMNANTY bl 3aTyXatoLWmnX KoebaHui.
NccnepnoBaHue BbIHYKAEHHbIX KonebaHuiA.

Tema 2. IneKTpoMarHUTHble KonebaHus.

KonebatenbHblii KOHTYP. CBOOOAHbIE 3/1EKTPOMArHUTHbIE KoNebaHMA B aeanbHOM KonebatelbHOM
KOHType. ®opmyna TomcoHa. CBA3b aMNAMTYAbl 3apAfa KOHAEHCATOPa C aMNIUTYA0M CUbl TOKA B
KonebaTenbHOM KOHTYype.

3aKoH COXpaHeHUA 3HEPINKN B naealbHOM KonebaTesibHOM KOHTYype.
3aTyxa|ou.|,m 9N1EKTPOMArHUTHbIE KonebaHus. BbIHYXAEHHble 31eKTPOMarHuTHble KonebaHus.

MepeMeHHbI TOK. MOLWHOCTb NepeMeHHOro Toka. AMNANTYAHOe M AeWCTBYIOLLee 3HaYeHMe CUIbl TOKa
W HanpsXXeHusA Npu pasnnmyHoi popme 3aBUCUMOCTM NEPEMEHHONO TOKa OT BPEMEHM.

CMHYCOM,CI,aﬂbeIﬁ HEDEMGHHbIVI TOK. PESVICTOD, KOHAEHCATOP U KaTylWwKa MHAYKTUBHOCTU B LLenn
CMHYCONOANbHOIO NepemMeHHOro Toka. Pe3oHaHC TOKOB. Pe30oHaHc HaI'IpFI)KEHMﬁ.

MaeanbHbli TpaHcpopmaTop. MNpon3BoacTBo, Nnepeaaya U noTpebaeHne 3NeKTPUUECKol SHepPruu.

JKoornyeckue pUckun Npu Npom3BoACTBE 3N1eKTPO3Heprnn. KynbTypa MCNo/Ib30BaHUA 3N1EKTPO3IHEPTUU
B MNOBCEAHEBHOM KM3HM.

TexHUYecKme yCTPOMCTBA U TEXHOIOrMYECKME NPOLLECCHI: S/IEKTPUYECKUIA 3BOHOK, reHepaTop
nepemeHHOro ToKa, IMHUKU 31eKTponepeaa.

JemoHcTpaunn.

CB0O6OAHbIE 3N1EKTPOMArHUTHbIE KOlebaHuA.

3aBMCMMOCTb YaCTOTbl CBOOOAHbIX KOIe6aHWI OT MHAYKTUBHOCTM M EMKOCTU KOHTYpa.
OcumnnorpaMmbl 31EKTPOMATHUTHbLIX KONebaHWA.

FeHepaTop He3aTyXaloLWMX 31EKTPOMArHUTHbIX KosiebaHuWiA.

Mogaenb 3N1eKTPOMarHMTHOro reHepaTopa.

BbIHY»XAEHHble CMHYcoMAanbHble KonebaHus.

Pe3uncTop, KaTywKa MHAYKTUBHOCTU U KOHAEHCATOP B LLeNM NepemMeHHOoro ToKa.

Pe3oHaHc npu nocnefoBaTe/IbHOM COeANHEHUN PE3UCTOPA, KaTYLKN MHAYKTUBHOCTM M KOHAEHCATOPA.
YCTpoMnCcTBO M NpUHUMN aecTens TpaHchopmaTtopa.

Mogaenb NMHUK 3neKTponepesayn.



YYyeHNYecKmnit aKcnepumMeHT, nabopatopHble paboTbl, NPAKTUKYM.
MN3yyeHne TpaHchopmaTopa.

WUccnepoBaHne nepemeHHOro ToKa Yepes nocaeaoBatenbHO CoOeaMHEHHbIE KOHAEHCATOP, KaTyLLKY U
pesucTop.

Ha6J'II-Op,EHMe INNEKTPOMATHUTHOTO Pe30HaHCa.
UccnepoBaHune pa6OTbI MCTOYHMKOB CBETA B LLeNn nepemeHHOro Toka.
Tema 3. MexaHunyeckune u I1EKTPOMArHnTHbIE BOJIHbI.

MexaHu4ecKkune BOIHbI, YCI0BUA UX pacnpocTpaHeHua. MonepeyHble U NPOAOAbHbIE BO/HbI. Mepuoa,
CKOPOCTb PacnpoCTPaHEHUA U AJIMHA BOHbI. CBOMCTBA MEXAHUYECKMX BOJIH: OTPAXKEHUE, NPENOM/IEHNE,
nHTepdepeHuma n andpakums.

3BYyK. CKOpOCTb 3BYyKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa.
LLlymoBoe 3arpsasHeHne OKpy:KatoLwen cpeabl.

3HEKTp0Mal'HVITHbIe BO/IHbI. YcnoBua nU3ny4eHnAa SNEKTPOMArHUTHbIX BOJTH. B3anmHasn OpueHTauunAa
BEKTOpOB B 3/'IeKTpOMaI'HVITHOl71 BOJIHE.

CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJIH: OTPar*KeHMe, NpesloMIeHME, NONAPU3aLUA, UHTepdepeHUUs 1
andpakuyms.

LLIKana an1eKTpOMarHUTHbIX BOJIH. MpUMeHeHMe 3N1eKTPOMArHUTHbIX BOJIH B TEXHUKE U BbITY.
MpUHUMNbI PaguocBA3M U TenesuaeHuns. Paguonokaums.
INeKTpOMarHMTHOe 3arpsasHeHne OKpy»KatoLLen cpeabl.

TexHUYecKme yCTPOMCTBA U NPaKTUYECKOe NPUMEHEHME: My3blKajlbHble MHCTPYMEHTbI, paaap,
pPagnonNpUEMHUK, TeNEBM30p, aHTEeHHA, TenedoH, CBY-neyb, ynbTpasByKoBasA AMAarHOCTUKA B TEXHUKE U
MeauumnHe.

JemoHcTpauum.

Ob6pa3oBaHue 1 pacnpocTpaHeHWe NonepeYHbIX U NPOLOAbHbLIX BOJH.
Konebatoweeca TeNIo Kak UCTOYHUK 3BYKa.

3aBMCMMOCTb AJIMHbI BOJIHbI OT YacTOTbl KoniebaHuiA.

HabnoaeHne oTpakeHUa 1 NPesioMIEHNS MEXaHNYECKNX BOJTH.
HabnoaeHune nutepdepeHumn n audpakumm mexaHM4eckux BoH.
AKYCTUYECKMIA pe3oHaHC.

CBOICTBA Y/IbTPa3BYyKa M ero NpuMeHeHue.



Ha6}'IIOAEHVIe CBA3UN TPOMKOCTU 3BYKa U BbICOTbl TOHA C arv\nnMTy,a,oﬁ M 4acToTOM KosiebaHui.

NccnepgoBaHme CBOMCTB 3/IEKTPOMArHUMTHbIX BOJIH: OTPAXKEHWE, MpesioMeHMe, NONAPU3aLms,
andpakuma, MHTepdpepeHLms.

ObHapyKeHne MHPpPaKPaACHOro 1 yIbTPadUONETOBOIO U3TYYEHUN.

YUeHUYECKMI IKCNepUMEHT, labopaTopHble paboTbl, NPAKTUKYM.

MN3yyeHne napameTpoB 3BYKOBOM BOJIHbI.

MN3yyeHune pacnpocTpaHeHUs 3BYKOBbIX BOJIH B 3aMKHYTOM NPOCTPAHCTBE.

Tema 4. OnTuKa.

MpamosnHenHoe pacnpocTpaHeHMe cBeTa B ogHopoaHOM cpeae. Jlyy cBeTa. ToYeUYHbIN MCTOYHUK CBETA.

OTparkeHue cBeTa. 3aKOHbI OTparkeHWa cBeTa. MocTpoeHne N306parkeHn B NIOCKOM 3epKane.
Cdepuueckume 3epKana.

MpenomneHue ceeTa. 3aKOHbI NpenomaeHmn ceeta. AGCONIOTHBIN NoKasaTe/lb NPeoMIEHMA.
OTHOCKTENbHbIN NOKa3aTesb NpesiomaeHuA. [oCTOAHCTBO YAacTOTbl CBETA M COOTHOLIEHME AJIUMH BOJH
npu nepexoae MOHOXPOMAaTUYECKOro CBeTa Yepes rpaHuLy pasaena AByX ONTUYECKUX cpes,.

Xog, nyueit B npmsme. Jucnepcus ceeTa. CIoXKHbIN cocTas 6enoro ceeta. LiserT.
MonHoe BHyTpeHHee oTpaxeHue. MNpeaenbHbliA Yron NOAHOro BHYTPEHHErO OTPaXKeHMA.

Cobupatowme n paccenmsatowme NnMH3bl. TOHKan MH3a. POKYCHOE PacCTOAHUE M ONTUYECKan cUNa
TOHKOW /IMH3bl. 3aBUCUMOCTb GOKYCHOTO PACCTOAHMUA TOHKOW cHepruyYECcKom IMH3bI OT €€ FeOMETPUM U
OTHOCUTE/IbHOTO NOKA3aTeNA NPENIOMAEHUS.

CDopl\Ayna TOHKOW NMH3bI. YBENINYEHME, AaBaemoe JNINH30M.

Xog nyya, npolleglero IMH3Y nNoa NPou3BoJ/iIbHbIM YI/IOM K €€ r1aBHOM onTudyecko ocu. MoctpoeHne
M306paKeHN TOUYKM M OTPEe3Ka NPAMOI B COOMPAIOLLMX U PAacCENBAIOLMX IMH3AX U UX CUCTEMAX.

OnTuyeckme npubopbl. Paspelwatowana cnocobHOCTb. [Na3 Kak onTuyeckasa cuctema.
Mpeaenbl NPUMEHMMOCTU FTEOMETPUUYECKON ONTUKM.

BonHoBas onTuka. MHTepdpepeHums ceeta. KorepeHTHbIe UCTOYHUKMW. YCnoBUA HabtogeHus
MaKCMMYMOB Y MMHUMYMOB B MHTEPPEPEHLLMOHHOM KapTMHE OT ABYX KOT€PEHTHbIX MCTOYHUKOB.
Mpumepbl KNaccU4ecKnx NHTepPepPeHLMOHHbBIX CXEM.

Ondpakuma ceeta. AudpakumnMoHHana pewéTka. Ycaosmne HabtoaeHns rnaBHbIX MakCMMYyMOB Npu
nageHnn MOHOXPOMATUYECKOrO CBETA Ha ANDPAKLMOHHYIO PELIETKY.

I'Ionﬂpm3au,vm cBeTa.



TexHU4YecKme ycTpoMCTBa M TEXHONOTMYECKME NPOLLECCHI: O4KK, Nyna, nepuckon, poToannapar,
MWKPOCKONM, NPOEKLMOHHbIMA annapaT, NPOCBETAEHMNE ONTUKU, BOJIOKOHHAs ONTUKa, AMPPaKLMOHHAsA
peweéTKa.

JemoHcTpaunun.

3aKOHbI OTpaXKeHMA CBEeTa.

NccnepgoBaHWe NnpesioMieHns cBeTa.

HabntoaeHne NonHOro BHyTPEHHero oTpaxeHus. Mogenb cBeToBoaa.
NccnepoBaHue Xxoaa CBETOBbIX MYYKOB Yepes NI0CKONAPaNNeNbHYO NAACTUHY U NPU3MY.
NccnepoBaHne CBOMCTB M306paskeHU B IMH3aX.

Moaenn MUKpoCKona, Teneckona.

HabntoaeHune nutepdepeHummn ceeta.

HabnopgeHue UBETOB TOHKUX NNEHOK.

HabnoaeHne andpakuymm ceeta.

N3yyeHne gndpaKkLMOHHON PeLIETKM.

HabntoaeHve andpakuMoHHOro cnekTpa.

HabntoaeHune gucnepcum ceeta.

HabntoaeHune nonspusaumm ceeTa.

MpumeHeHMe NOAAPOMLOB A5 U3YYEHMUA MEXAHUYECKUX HANpPAXKEHUN.
YUeHNYECKMN SKCNEPUMEHT, labopaTopHble PaboTbl, MPaKTUKYM.
N3mepeHune nokasatena NnpenomaeHnsa cTekna.

NccnepoBaHmne 3aBUCMMOCTM GOKYCHOFO PacCTOsIHMA OT BeLLecTBa (Ha Npumepe KUAKUX NH3).
N3mepeHune PoKyCHOro pacCToAHUSA paccemBatowmUX NH3.

MonyyeHue n3obpaxkeHns B cUCTEME M3 NIOCKOTo 3epKaia U IMH3bI.
MonyyeHue n3obpaxkeHns B CUCTEME M3 ABYX /INH3.

KoHcTpynpoBaHuMe TeNIeCKONMUYECKUX CUCTEM.

HabntoaeHve audpakumnu, nHTepdepeHunmn n noaapusaLmmn ceeta.
N3yyeHWe nonspmusaumnm cBeTa, OTPArKEHHOIo OT MOBEPXHOCTU ANINEKTPUKA.

N3yyeHne nHTepPepPEHLLMM 1a3ePHOro U3YYEHUA Ha ABYX LWEeNsX.



HabnioaeHne ancnepcum.

HabntoaeHune n nccnegosaHne AndpakUMOHHOIO CrekTpa.

N3mepeHune a/MHbI CBETOBOM BOJIHbI.

MonyyeHWe cnekTpa U3nydyeHUsa ceeToanMoaa npy NnomoLwm AMdpPaKkUMOHHOM PeLIETKN.

Pasgen 6. OcHOBbI cneunasbHON TEOPUN OTHOCUTE/IbHOCTM.

lPaHULbl NPUMEHMMOCTM K/1TaCCUYECKOoM MexaHWKW. [ocTynaTbl cneumanbHOM TEOPUM OTHOCUTE/IbHOCTH.

MpocTpaHCTBEHHO-BPEMEHHOM MHTepBan. MpeobpasoBaHua JlopeHua. YcnoBue NpUYNHHOCTH.
OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3ame/ieHNe BPpeMEHU N COKpaLLeHne O/INHbI.

3Heprvm M mnmMmnynbc penﬂTMBMCTCKOﬁ 4acTuubl.
CBA3b macchbl ¢ 3Heprmel7| n nMmnyabCcom pe}'IFITMBMCTCKOVI 4acTuubl. 3Heprm'-| nokKosA.

TexHuyeckue YCTpOl‘;ICTBa N TEXHONTOTrNYeCKMe npoueccobl: CNyTHUKOBbIE I'IpMéMHMKM, yCKoputenum
3apAXeHHbIX YaCTul,.

YueHMYeCKMin IKCNepPUMEHT, 1abopaTopHble PaboTbl, MPaKTUKYM.

OnpegeneHne MMNyIbca U SHEPTUU PENATUBUCTCKUX YacTuL, (Mo poTorpadmam TPEKOB 3apAKEHHbIX
4yacTuL, B MarHUTHOM roJie).

Pasgen 7. KBaHTOBasA pusmka.
Tema 1. KopnycKkynapHO-BONHOBOW Ayannsm.

PaBHOBeCHOe TeN10BOE U3nyyeHune (M3nydyeHme abcontoTHO YEPHOro Tena). 3aKoH cmelleHMaA BuHa.
'mnote3a [MnaHKa O KBaHTax.

®OTOHbI. IHEPrUA U UMNYIbC POTOHa.

doToadpdekT. OnbiThl A. . CTonetoBa. 3akoHbl poToadpdeKTa. YpaBHeHMe IHWTeNHa agna doToaddekKTa.
«KpacHas rpaHmua» potoaddekra.

[aBneHue ceTa (B 4YaCTHOCTU, AaBAEHME CBETA Ha aOCOMOTHO NOrNOLAOLLYIO M aBCONOTHO
oTpakalolLyto noBepxHocTb). OnbIiThl . H. Jlebenesa.

BonHoBble cBolicTBa YacTuu,. BonHbl ge bpoiina. JanHa BoAHbI Ae bpoiina n pasmepobl ob6nactu
NIOKaNu3auum AsuxKyLLenca Yyactuubl. KopnyckynapHo-BosHOBOW Ayanunsm. AndpakLuma sNeKTPOHOB Ha
Kpuctannax.

Cneuunduka nsmepeHuii B Mmkpommnpe. CooTHolweHUs HeonpeaenéHHocTel MeiseHbepra.

TexHUYeCKMe yCTPOMUCTBA U TEXHOIOTMYECKME NPOLLECCHI: CNEKTpoMETP, poToanemMeHT, GOoToAaTUMK,
TYHHE/IbHbI MUKPOCKOM, CO/IHEYHan baTapes, ceeToamoa.

JemoHcTpauum.



®oT03dPeKT Ha yCTaHOBKE C LUMHKOBOM NAAaCTUHOW.

NccnepoBaHWe 3aKOHOB BHeLWHero poToaddekra.

NccnepgoBaHme 3aBUCMMOCTM CONPOTUBAEHMA MNONYNPOBOLAHUKOB OT OCBELEHHOCTY.
CeeTogunoga.

CosiHeYHas bartapes.

YUeHUYeCKUI IKCMEePUMEHT, labopaTopHble paboTbl, NMPAKTUKYM.

WNccneposaHme poTopesucropa.

N3mepeHmne noctossHHOM MnaHKa Ha ocHOBe uccnenoBaHua GotoaddeKTa.
NccnepoBaHme 3aBUCMMOCTM CUJIbl TOKA Yepe3 CBETOANOA, OT HANPAXKEHUA.

Tema 2. dusmka atoma.

OnbITbl NO MCCNeAOBaHMIO CTPOEHMA aToMa. [haHeTapHasa moaenb atoma Pesepdopaa.

MocTynatbl bopa. N3nyyeHune n nornouieHme GOTOHOB NpU Nepexose aToma C O4HOI0 YPOBHA 3HepPruu
Ha apyrom.

Buabl cnekTpos. CnekTp ypoBHel 3HepPrnn aToma BoA0OPOAa.
CnoHTaHHOE 1 BbIHYXAEHHOE U3NyYeHue cBeTa. Jlasep.

TexHUYecKme yCTPOMUCTBA U TEXHONOTMYECKME NPOLLECChI: CNEKTPA/bHBIN aHanu3 (CnekTpockon), fasep,
KBaHTOBbIN KOMMbIOTEP.

JemoHcTpaumu.

Moaenb onbiTa Pesepdopaa.

HabnoaeHne nnHenyaTbiX CNEKTPOB.

YCTPOMNCTBO U AeNCTBME CHETYMKA MOHU3UPYIOLLMX YacTuL,

OnpeaeneHune 4/MHbI BOHbI 1a3€PHOT0 U3/TYYEHMUS.

YUeHUYeCcKMii IKCNepUMEHT, labopaTopHble paboTbl, NPAKTUKYM.

HabntoaeHve nnHenyaToro cnekrpa.

NccnepoBaHme cnekTpa pasperKeHHOoro aToMapHoro BOA0OPO4a M U3MepeHMe NocTossHHOW Puabepra.
Tema 3. ®U3MKa aTOMHOrO S4pa U 3/IeEMEHTAPHbIX YacTULL.

HyknoHHas mogenb agpa MeiiseHbepra—MBaHeHKo. 3apasa sgpa. Maccosoe umcno agpa. Msotonsbl.

PaanoakTMBHOCTb. Anbda-pacnag. DNeKTPOHHbIN M NO3UTPOHHDBIN 6eTa-pacnag,. famma-usnyyeHue.



3aKOH pagMoaKTMBHOrO pacnaga. PagnoakTueHble n3oTonbl B Npuposae. CBOMCTBA MOHU3UPYHOLLEFO
n3ny4yeHua. BavaHue pagmMoakTUBHOCTU Ha KUBble OPraHU3Mbl. ECTECTBEHHbIN GOH U3NyYeHus.
Jo3nmeTpusa.

JHeprus cBA3M HYK/JOHOB B Aape. AaepHble cunbl. [ledpeKT macchl aapa.

ApnepHble peakumu. [leneHne n cuHTes agep. AaepHole peaktopbl. Mpobaembl ynpaBasemoro
TEPMOAAEPHOro CMHTE3a. DKOIOrMYECKME acneKTbl Pa3BUTUA AAEPHON SHEPreTUKN.

MeToAabl perucTpauum 1 UccieoBaHMa 31eMEHTaAPHbIX YacTuu,

dPyHAaMeHTaNbHble B3anMoaencTeus. bapmoHbl, Me3oHbl M nenToHbl. MpeactasneHne o CTaHgapTHOM
mogaenu. KBapK-rntooHHas moaesb afpoHOB.

®usmKa 3a npegenamm CTaHAAPTHOM mogenn. TEMHaa maTepusa U TEMHan SHeprus.
EAMHCTBO GM3NYECKOMN KapTUHBI MUpa.

TexHnYecKme yCTPOMUCTBA U TEXHONOTMYECKME MPOLLECChI: A03MMETP, Kamepa BuabcoHa, aaepHbIn
peaKkTop, TepMOSAEPHbIN peakTop, aTomHaa bomba, MarHUTHO-pPe30HaHCHan Tomorpadus.

YUeHUYeCKUI IKCMEePUMEHT, labopaTopHble paboTbl, NMPAKTUKYM.
NccnepoBaHme TpeKoB YacTuy, (no rotoebim poTorpadpusam).
NccnepoBaHune pagmMoakTMBHONO doHa € UCMOb30BAHUEM LO3MMETPA.
MN3yyeHune nornoweHns 6eTa-4acTml, aSlOMUHUEM.

Pa3gen 8. 9neMeHTbl aCTPOHOMUKN N aCTPODU3UKN.

DTanbl Ppa3BUTMA acTpoHOMMMK. [TprMKNagHOE N MUPOBO33pPEHYECKOE 3HAYEHNE aCTPOHOMMUMN.
NMpUMeHMMOCTb 3aKOHOB ¢M3VIKVI ana 06bACHEHUS npunpoabl KOCMUYECKUX 06BbEKTOB.

MeToabl aCTPOHOMMYECKNX UccnenoBaHmii. CoBpemeHHbIe ONTUYECKUE TENECKONbI, PAaAMOTENEeCKONbI,
BHeaTMoCdepHas acTPOHOMMA.

Bupa 38é3agHoro Heba. Co3se3aus, spkue 38€34bl, NAaHETbI, UX BUANMOE ABUXKEHME.
ConHeyHas cuctema.
ConHue. ConHeyHada akTUBHOCTb. NCTOYHUK aHeprum ConHua v 3B€34.

3BE3/bl, UX OCHOBHbIE XapPaKTePUCTUKN. [lnarpamma «CNeKTPasibHbIN KNacc — CBETUMOCTbY. 3BE3/bl
rnaBHOW NocaeaoBaTeNIbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» A/1A 3B€34, rNaBHOM
nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3B€3a. CoBpemMeHHble NpeAcTaBaeHMA O NPOUCXOXKAEHUMU
n agontoumm ConHua 1 38€34. ITanbl XKU3HKU 3BE3L,

MneuHblit MyTb — Hawa MNanakTuKa. MNonoxkeHne n gsmxkeHmne ConHua B FanakTuke. TUNbl ranakTuK.
PaanoranakTnkm 1 KBasapbl. YépHble Ablpbl B AAPAX rAaNaKTUK.



BceneHHasn. PaclumpeHune BeceneHHoli. 3akoH Xabbna. PazberaHune ranaktunk. Teopus Bonblioro B3pbiBa.
PenukroBsoe nsnyyeHue.

MacwTabHasn cTpyKTypa BceneHHoi. MeTaranakTmka.
HepewéHHble NpobemMbl aCTPOHOMUMU.
YyeHunyeckue HabnoaeHus.

HabntopeHns 38é34HOT0 Heba HEBOOPYKEHHBIM I/1a30M C UCMO/Ib30BAaHNEM KOMMbIOTEPHbIX
NPUNOKEHUIA ANA ONpeaeneHNa NONOoKEHUA HeBeCHbIX 06bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE
co3se3aua CeBepHOro Noaywapus u apkue 3sésapl.

HabntoaeHus B Teneckon JIyHbl, NiaHeT, TYMaHHOCTEN U 3BE3AHbIX CKONAEHUNA.
dU3NYECKUIA NPAKTUKYM.

Cnocobbl n3mepeHus GU3NYeCcKMUx BEMUYUH C UCMONb30BAHMEM aHANIOTOBbIX U LMPOBbIX
N3MepPUTENIbHBIX MPUBOPOB U KOMNBIOTEPHbIX AATYMKOBbLIX CUCTEM. ABCONIOTHbIE U OTHOCUTENbHbIE
NOrpeLHoOCTU N3MepeHnit Gmusndecknx BendmH. OLeHKa rpaHuL, NorpeLlHoOCTeNn.

MpoBeaeHMe KOCBEHHbIX U3MEPEHUI, UCCIeA0BaHNIN 3aBUCMMOCTEN PU3MYECKMX BEIMYMH, MPOBEPKA
npeaaoKeHHbIX rmnotes (BbIbop 13 paboT, onUcaHHbIX B TEeMaTUYECKMX pa3genax «YyeHUYeckni
3KCrnepumeHT, nabopatopHble paboTbl, MPaAKTUKYM»).

O6o06uiatoliee noBTOPEHME.

0606ueHMe 1 cMCTEMATU3ALMA COAEPKaHUA Pa3aenos Kypca « MexaHuKa», «MonekynapHas ¢pusmnka un
TEPMOZMHAMMKAY, «DNEKTPOANUHAMUKA», «KosiebaHua 1 BoHbI», « OCHOBbLI CreLManbHOlM Teopun
OTHOCUTENBbHOCTUY», «KBaHTOBaA GU3NKa», «DNEMEHTbl aCTPOHOMUU U aCTPOPUSUKUY.

Ponb GM3MKKM M aCTPOHOMMM B SKOHOMUYECKOM, TEXHOIOTMYECKOM, COLMAIbHOM U 3TUYECKOM chepax
OEeATeNbHOCTU YeN0BEKA, PO/Ib U MECTO GU3MKMU U ACTPOHOMMUU B COBPEMEHHOM Hay4YHOM KapTUHE MUPa,
3HaYeHue onncaTeNbHON, CUCTEMATUUPYIOLLEN, OB BACHUTENBHON M MPOrHOCTUYECKOM GYHKLNIA
dunsnyeckom Teopmn, poab GpmUsnYeckomn Teopmumn B GopmMmmMpoBaHMKN NpeacTaBaeHU 0 GU3NYEeCcKon
KapTMHE MMpa, MecTo GU3NYECKOM KapTUHbI MUPa B OOLLLEM PALY COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX
npeAcTaBAeHUA O NPUPOLE.

MexnpegmeTHble CBA3N.

MN3yyeHne Kypca PU3MKK yrnybaEHHOro ypoBHA B 11 Knacce ocyLLecTBAAETCA C y4ETOM COAepKaTeNbHbIX
MeXMnpeameTHbIX CBA3EM C Kypcamu maTeMaTuKK, 61Moa0rum, Xummm, reorpadumn 1 TEXHOAOMMM,

MexnpegmMeTHble NOHATMSA, CBA3AHHbIE C U3yYeHNEM METOA0B Hay4HOro NMO3HAHUA: ABJEHNE, HayUHbI
baKT, runoTesa, pusMyeckan BeJIMUMHA, 3aKOH, Teopus, HabloAeHWe, IKCNEPUMEHT, MOLE/IMPOBaHME,
MoZeNb, USMePEHWE, NOrPELHOCTU U3MEPEHUI, U3MepUTeNbHble Npnbopbl, LMbpoBas nabopaTtopus.

MaTemaTuKa: peleHme CUCTeMbl YpaBHEHWNN. TpUroHOMeTpUYecKne GpyHKUMU: CUHYC, KOCUHYC, TaHTEHC,
KOTaHreHc, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPbLI M UX MPOEKLMM HA OCU KOOPAMHAT,
CNOXKeHWne BeKTOpOoB. MNponssogHble 31ieMeHTapHbIX GYHKUUIA. MpU3HAKKM Nof06us TpeyrobHUKOB,
onpeaeneHune naowaan NAockmx euryp n obbEma ten.



Buonorua: anektTpuyeckne aBNEHNA B XKMBOW Npupoae, KonebaTteibHble ABUNKEHUA B }KNBOI Npupoae,
3KO/I0MMYECKME PUCKM NPU NPOU3BOACTBE 3/1EKTPOIHEPIUU, INEKTPOMarHUTHoe 3arpasHeHne
OKpYyXKaloLel cpeabl, yNbTpa3ByKOBas AMArHOCTMKa B MeANLMHE, ONTUYECKNE ABIEHUSA B }KUBOW

npupoae.

XMMUA: CTPOEHNE aTOMOB W MOIEKYI, KPUCTANIMUYECKas CTPYKTypa TBEPAbIX TeN, MeXaHU3Mbl
06pa30BaHNA KPUCTA/LIUYECKONW PELLETKM, CNEKTPANbHbIV aHaaus3.

FeorpaduaA: MarHUTHbIe NONOCA 3eMAU, 3a/1EKN MAarHUTHbIX pya, OTOCHEMKA 3eMHON NOBEPXHOCTH,
cericmorpad.

TexHo0rnA: NPUMMeHeHMeE NOCTOAHHbIX MarHUTOB, 3/1EKTPOMArH1TOB, 31eKTpoABuraTenb AKobu,
reHepaTop NepemMeHHOro ToKa, MHAYKUMOHHaA Neyb, IMHUM 31eKTponepeay, 3/1eKTpoABUraTe b,
pagap, pafuonNpPUEMHUK, TENEBU30P, aHTEHHa, TenepoH, CBY-neub, yNbTpasByKoBasa gMarHoCTKa B
TEXHWKeE, MPOEKLMOHHbIM annapart, BOJIOKOHHAaA ONTUKaA, CoNHeYHas baTapen, CNyTHUKOBbIE NMPUEMHUKM,

AOEPHaA SHEPreTuKa N aKos1Iorn4yeCKkmne aCnekTbl eé pa3snuTUA.



NJAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI MO ®U3NKE HA YPOBHE CPEAHEIO OBLLETO
OBPA3OBAHUANTMYHOCTHbIE PE3Y/1IbTATbI

JTINYHOCTHBbIE PE3Y/IbTATHI

JINYHOCTHbIE pe3ynbTaTbl 0CBOEHMA y4ebHOoro npeameta « PUsmMKa» JONKHbI OTPaXKaTb TOTOBHOCTb U
CNOCcOBHOCTb 0OYYatOLWMXCA PYKOBOACTBOBATHCA CHOPMMPOBAHHOM BHYTPEHHEN NO3ULMEN IMYHOCTH,
CUCTEMOW LLEHHOCTHbIX OPUEHTALLMM, MO3UTUBHbIX BHYTPEHHUX YOEXKAEHWNI, COOTBETCTBYIOLLMX
TPAAMLMOHHBIM LIEHHOCTAM POCCUIACKOro obLecTBa, pacluMpeHMe *KU3HEHHOTO ONbITa M ONbITa
OeATeNbHOCTU B NpoLecce peannsaumnmn 0CHOBHbIX HanpaBaeHUA BOCNUTATE/IbHOW AeATENbHOCTH, B TOM
ynucne B YacTu:

rPpa*XgaHCKoro BOCnMTaHuA:

e chHOPMUPOBAHHOCTb rPaXKAaHCKOM NO3nLMMN 0BYyYaIoLLLErocA Kak akTUBHOMO U OTBETCTBEHHOTO
YsieHa poCcCcUMCKoro obLuecTsa;

® MPUHATUE TPAANLMOHHBIX 06LLEYENOBEYECKUX T'YMAHNUCTUUYECKUX U AEMOKPATUYECKUX
LeHHocTel;

® T[OTOBHOCTb BECTM COBMECTHYIO A4eATe/IbHOCTb B MHTEPEecax rpakAaHCcKoro obLecTsa,
y4yacTBoBaTb B CamoynpasieHn B 06pa3oBaTeNbHON OpraHn3aunm;

® yYMEHue B3aMMOAel7ICTBOBaTb C coumanbHbIMUN NHCTUTYTaMU B COOTBETCTBUU C UX CbYHKLI,MFIMM
N Ha3Ha4YeHnem;

® TOTOBHOCTb K N'YMaHUTApPHOM M BONIOHTEPCKOM AeATE/IbHOCTH.
NaTPUOTUYECKOrO BOCNNUTAHUSA:
e cHOPMUPOBAHHOCTb POCCMINCKOM rpaKkaAaHCKOM MAEHTUYHOCTHM, NaTPMOTMU3MA;

®  LeHHOCTHOE OTHOLUIEHME K rocyAapCTBEHHbIM CUMBOIAM, AOCTUMEHMUAM POCCUIUCKUX YUEHBIX
B 061aCTN PUUKM U TEXHUKE.

[AYXOBHO-HPABCTBEHHOMO BOCMMUTaHMA:
e chOPMNPOBAHHOCTb HPABCTBEHHONO CO3HAHMA, STUYECKOro NOBeAeHUS;

e CcrnocobHocCTb oueHnBaTb CUTYaUUO U MPUHUMATb OCO3HaAHHbIE PELIEHNA, OPUEHTUPYACD Ha
MOpaZibHO-HPaBCTBEHHbIE HOPMbI U LEHHOCTU, B TOM YUC/1E€ B AEATE/NIbHOCTU yLIéHOI'O,'

®  0CO3HaHWe IMYHOrOo BK/aAa B NOCTPOEHME YCTOMUYMBOro byayluero.
3CTETUYECKOro BOCMUTAHUA:

®  3CTETUYECKOEe OTHOLLIEHWE K MUPY, BK/KOYAn 3CTETUKY HayYHOro TBOPYECTBa, MPUCYLLErO
¢dur3MYecKon HayKe.



TPyA4oBOro BOCNMUTaHUA:

®  WHTEepec K pa3nyHbim chepam NpodeccuoHaNbHOM AeATENbHOCTU, B TOM YMC/e CBA3AHHbLIM C
bU3MKON N TEXHUKOM, YMEHME COBEpLLATb 0CO3HAHHbIV Bbibop byayuiel npodeccun u
peann3oBbiBaTb COBCTBEHHbIE MU3HEHHbIE NAaHbI;

® [OTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMIO M caMoobpa3oBaHUIo B 061acTn GU3NKM Ha
NPOTAXKEHUWN BCEM KMU3HWN.

9KO/1I0rn4yeCcKoro BoCnnUTaHumA:

e cPOpPMMPOBAHHOCTbL IKOIOTMYECKOW KYNbTYpPbl, 0CO3HaHMe rNobanbHOro xapakTepa
3KO/I0TMYECKMX Npobaem;

® NJIaHpOBaHME K OCyLllecTBieHne ,D,el\/'ICTBI/Iﬁ B Opr)KBI-OLIJ,EVI cpene Ha OCHOoBE 3HaHMA Ll,e.ﬂel\/'i
yCTOl‘;ﬂIVIBOI'O Pa3BnUTUA YenoBseyecTBa,

® pacwmpeHue onbiTa AeATEIbHOCTU SKOIOMMYECKON HanpaBAeHHOCTU HAa OCHOBE UMEIOLLIMXCA
3HaHMM No PU3mKe.

ULEHHOCTU HAY4YHOIo NO3HAHUA:

e cHOPMMPOBAHHOCTb MUPOBO33PEHNA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUA
dU3NYECKON HaYKK;

® OCO3HaHue LeHHOCTU Haquon AeATeNbHOCTU, TOTOBHOCTb B Nnpouecce nlyvyeHumaA ¢M3VIKVI
OCyLLeCTBNIATb NPOEKTHYO N NCCNIeA0BaTE/NIbCKYO OEATE/IbHOCTbD MHONBUAYA/ZIbHO U B rpynne.

METAMPEOMETHbIE PE3Y/IbTATHI

lNo3HaBaTeNbHble YHMBEpPCaibHble yHEGHbIe AeﬁCTBMﬂ
basosble nornyeckmne ,D,EVICTBMFH

e CcamoCToATENbHO GOPMYIMPOBATL U aKTyaIM3MpoBaTh Npobiemy, paccMaTpmBaTh eé
BCECTOPOHHE;

® onpeaenAatb uenn AeATesiIbHOCTH, 3a4aBaTb NapaMeTpPbl U KPUTEPUU UX OOCTUKEHUA,
®  BblAB/IATb 3aKOHOMEPHOCTUN N NPOTUBOPEYNA B PaCCMATPUBAEMbIX ¢M3MHECKVIX ABNIEHUNAX;

e paspabaTtbiBaTb NJaH peleHusa NpPobaembl ¢ y4ETOM aHa/IM3a MMEIOLLMXCA MaTepUuasibHbIX U
HemaTepuanbHbIX PECYPCOB;

® BHOCUTb KOPPEKTUBDLI B AEATE/IbHOCTb, OLLEHNBATb COOTBETCTBMNE PE3Y/IbTATOB LENIAM,
OUEeHNBATb PUCKU I'IOCJ'Ie,D,CTBMl\;I AeATENbHOCTHU,



KOOPAOUNHNPOBATb U BbIMOJ/IHATDL pa60Ty B yCN10BUAX PEAIbHOIO, BUPTYAa/ZIbHOIoO U
KOM6MHMpOBaHHOI'O B3aMMO,D,El71CTBVIFI,'

Pa3BnBaTb KpeaTnuBHOE MblllsieHHUe Npu peweHnn XXN3HEeHHbIX r|p06neM.

BbasoBble nccnegoBatenbckme AEﬁCTBMﬂZ

B/IaflE€Tb HAYYHOM TEPMUHONOTNEN, KNHOYEBLIMU NMOHATUAMM U MeTOAAMN GU3MYECKON HaYKK;

BNALETb HaBblKaMM y4ebHO-UCCNeA0BaTENbCKOM M NPOEKTHOMN AeATENbHOCTM B 061aCTH
®U13NKM, CNOCOBHOCTHIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY NMOWUCKY METOL,08B PeLIeHUs
3afa4 U3MYECcKoro cogepikaHua, NPUMEHEHMUIO Pa3INYHbIX METOLO0B NO3HAHUA;

BAaAETb BUAAMU AEATENbHOCTU NO NOYYEHNIO HOBOMO 3HaHWA, Ero MHTepnpeTaLuu,
npeobpa3oBaHUIO U NPUMEHEHWUIO B PA3/INYHbIX y4ebHbIX CUTyaLMAX, B TOM Ynucae Npu
CO34aHNM y4ebHbIX NPOEKTOB B 06/1aCTN GUSKKK;

BbIABMATL MPUYMHHO-CEACTBEHHbIE CBA3M U aKTya/IM3MPOBaTb 3a4a4y, BblABUraTb rMNoTesy
€€ pelleHuns, HaxoAMTb apryMeHTbl A/1A A 0Ka3aTeIbCTBA CBOMX YTBEPKAEHWN, 3a4aBaTb
napameTpbl U KPUTEPUU PeLleHUS;

dHaN3NPOBATb NOJIYy4EHHbIE B XO4€ PELUEHNA 3a4a4YM PE3Y/IbTATbl, KOUTUHECKUN OLLEHNBATDb UX
AOCTOBEPHOCTb, MPOrHO3NpPOBATb U3IMEHEHUNE B HOBbIX YCTOBUAX;

CTaBUTb U popMyIMpoBaTb COBCTBEHHbIE 3a4aun B 06pa3oBaTesibHOM AeATENbHOCTU, B TOM
yncne Npu n3ydeHmum GUsnKu;

[aBaTb OLEHKY HOBbIM CUTYaUUAM, OLeHNBATb MPUOBPETEHHBINM OMbIT;

YMETb NePeHOCUTb 3HAHMA MO PU3NKe B NPAKTUYECKYIO 061aCTb XKU3HELEATEIbHOCTHY;
YMETb UHTErpPMpPOBaTb 3HAHMA U3 PasHbIX NpegMeTHbIX obnacTeir;

BblABMraTb HOBbIE NAEW, NPeaNaraTb OPUrMHa/IbHbIE MOAXOAbI U pelleHus;

CTaBUTb NPOHAEMbI U 334K, AOMNYCKaIOLLME a/lbTEPHATUBHbIE PeLLeHMs.

PaboTa c MHpopmauymeii:

BJaAETb HaBblKamm NonyyYeHns nHGopmaumm GU3MYeckoro cogepaHuns n3 UCTOYHMKOB
pasHbIX TUNOB, CAMOCTOATE/IbHO OCYLLLECTBATb MOMCK, aHa/M3, CUCTEMATU3ALMIO U
WHTEpNpeTaumio MHPOPMaLUKN Pa3NYHbIX BULOB U GOPM NpeacTaBIeHUS;

OLEeHMBATb AOCTOBEPHOCTb MHPOPMALMK;

MCNo/b30BaTb CpeacTBa MHGOPMALLMOHHbLIX U KOMMYHUKALMOHHbIX TEXHOOTUI B peLleHnn
KOTHUTUBHbIX, KOMMYHWKATMBHbIX M OPraHN3aLUMOHHbIX 3a4a4 ¢ cobaoaeHnem TpebosaHuit
3ProHOMMUKM, TEXHUKM 6€30NacHOCTM, FTMrMeHbl, pecypcocbeperkeHus, MPaBoBbIX U ITUYECKUX
HOPM, HOPM MHDOPMALMOHHOW Be3onacHoCTH;



®  C034aBaTb TEKCTbl GM3NUECKOrO COAEPIKaHMUA B Pa3/IMYHbIX popmaTax C y4ETOM Ha3zHauYeHun
MHpOPMaLUN U LLeNeBOI ayauTopum, BbiGMpas onTUmanbHyo Gopmy NpeacTaBAeHUs
BM3yann3aumm.

KoMMYyHMKATMBHbIE YHMBEPCa/ibHblIe y4ebHble AeACTBUS:
®  OCYLECTBNATb 0b6LLEHME Ha YpOKaxX GU3UKM U BO BHEYPOUHOMN AEATENLHOCTY;
e pacnosHaBaTb NPeAnoCbIIKU KOHPJIMKTHBIX CUTYaLUUIA U CMATYaTb KOHDTUKTbI;
e  pPa3BEPHYTO W IOTMUYHO M3/1araTb CBOID TOUKY 3PEHUSA C UCNOb30BaHMEM A3bIKOBbIX CPEeACTB;
® MOHMMaTb U UCMNOJIb30BaTb NPENUMYLLLECTBA KOMAHAHOW U UHAMBUAYANbHOMN PaboThbl;

° BbI6MpaTb TEMATUKY N METOAbl COBMECTHbIX AeﬁCTBMﬁ C y‘-IéTOM O6LLI,VIX nHTEPECOB U
BO3MOXHOCTEMN KaXX4o0ro 4a1eHa KONNEKTUBA,

® MPUHMMATb LLe/IN COBMECTHOW AeATeIbHOCTU, OPraHM30BbIBaTb U KOOPANHUPOBATL AEACTBUA
Nno eé JOCTUXKEHUIO: COCTaBAATb NAH AENCTBUN, pacnpesensTb POAN C Y4ETOM MHEHUI
Y4YaCTHUKOB, 0b6CyKAaTb pe3ynbTaTbl COBMECTHOM paboTbl;

®  OUEHMBATb KAaYeCTBO CBOErO BKIAZa M KaKA0ro y4acTHMKA KOMaHAbl B 06LWMIA pe3yibTaT no
paspaboTaHHbIM KpUTEPUAM;

® [npegnaratb HoOBbl€ NPOEKTbI, OLLEHMNBATb Uaen ¢ NoO3nUunm HoOBU3HbI, OPUTUHAIBHOCTH,
I'IpaKTW-IeCKOﬁ 3HAa4YMMOCTHU,

®  OCYLEeCTBAATb NO3MTUBHOE CTPaTErMYecKoe NnoBeAeHue B Pas3/iMyHbIX CUTyaUUsAX, NPOABAATb
TBOPYECTBO U BoobpaKeHue, bbiTb UHULMATUBHbIM.

PerynaTuBHble yHUBEpPCabHble yuebHble AelCTBUA
CamoopraHusauumsa:

® CaMOCTOATE/IbHO OCYLLEeCTBNATb NO3HABATE/IbHYIO eATE/IbHOCTb B obnactu ¢)M3VIKVI n
dCTPOHOMUMU, BbIABNATb I'IpO6I'IEMbI, CTaBUTb U ¢0pMy1’|MF)OBaTb CObCTBEHHbIE 3a4a4u;

®  CaMOCTOATE/IbHO COCTaB/ATb MNJ1aH PeLEeHUA PAaCYETHbIX M KAYECTBEHHbIX 3a4a4, NJaH
BbINOJIHEHWUA NPAKTUYECKOWN PaboTbl C YYETOM MMEIOLLIMXCA PECYPCOB, COOCTBEHHbIX
BO3MOXHOCTEN N NPeanoYTeEHUN;

®  [aBaTb OLLEHKY HOBbIM CUTYaLMAM;
®  pacWMPATb PaMKK y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPeAnoYTEHN;

e [enaTb OCO3HaHHbIN BbIBOP, aprymeHTUpPOBaTh ero, 6paTh Ha ceba OTBETCTBEHHOCTb 3a
peleHue;

®  OUEHMBATb NPUOBPETEHHDBIN ONbIT;

e cnocobcTBOBaTb GOPMUPOBAHUIO U MPOABAEHMIO 3PYAMLMU B 061aCTU GU3NKM, MOCTOSHHO
NoBbILWAaTb CBON 06pa3oBaTENbHbIN U KYNbTYPHbIA YPOBEHD.



Camo KOHTPO/1b, SMOUMNOHA/IbH bl UHTENNIEKT:

® [1aBaTb OL,E€HKY HOBbIM CUTYaUNAM, BHOCUTb KOPPEKTUBLI B A4E€ATE/IbHOCTb, OUEHNBATb
COOTBETCTBME PE3YNIbTATOB UENAM,

e  BnafeTb HaBblKaMM MO3HaBaTe/IbHON pedIEKCUMM KaK OCO3HAHMSA COBEpPLUAEMbIX AENCTBUIA U
MbICUTEIbHBIX MPOLLECCOB, UX Pe3Yy/IbTaTOB U OCHOBAHUIA;

®  1CMOAb30BaTb NPUEMbBI pedeKCKn ANA OLLEHKN CUTyaumm, BbiIbopa BEPHOro pelleHus;
® yMeTb OLLEHNBATb PUCKN U CBOEBPEMEHHO NPUHMMATb PELLEHUA MO UX CHUKEHWUIO;

® MNPUMHMMaTb MOTMBbI M aPryMEHTbI APYrMX NPU aHaIM3e Pe3ybTaToB AeATENbHOCTY;

®  nNpUHMMaTbL cebs, NOHMMasA CBOM HEAOCTAaTKN U AOCTOMHCTBA;

®  MNPUHMMATb MOTMBbI M aPryMEHTbI APYrMX NPU aHaNM3e Pe3yNbTaToB AeATENbHOCTH;

® npu3HaBaTb CBOE NPaBO M NPaBO APYrMX HA OWNBKK.

B npouecce AOCTUNKEHNA INYHOCTHbIX PE3Y/IbTaTOB OCBOEHWUA NPOrpammbl No GU3NKe 417 YPOBHA
cpeaHero obuiero 06pasoBaHnA y 06yYatoOLMXCA COBEPLUEHCTBYETCA SMOLIMOHA/bHbINA UHTE/IEKT,
npegnonaralowmii cGopMmMpoBaHHOCTb:

®  CaMOCO3HaHMA, BK/IOYAOLLEro CNOCOOHOCTb MOHMMATb CBOE 3MOLMOHA/IbHOE COCTOAHME,
BUAETb HaNpPaB/ieHMA Pa3BUTUA COOCTBEHHOMN 3MOLIMOHaNbHOM cdepbl, ObITb YBEPEHHbLIM B
cebe;

®  CaMOPEryiMpoBaHUA, BKIOYAOLWEFO CAMOKOHTPO/b, YMEHME NPUHMMATb OTBETCTBEHHOCTb 33
CBOE noBegeHne, CNOoCOHBHOCTb a4aNTUPOBATLCA K SMOLMOHANbHbIM U3SMEHEHUAM U
NposBAATb TMBKOCTb, 6bITb OTKPbITbIM HOBOMY;

e  BHYTPEHHEN MOTUBALMM, BK/IIOUYAIOLLEN CTPEMIEHME K OOCTUKEHMIO LIENIN N YCEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHME AENCTBOBATb, UCXOAA U3 CBOMX BO3MOXKHOCTEN;

® 3MNATUN, BKJ'II'O‘-IaIOLLI,Eﬁ CNOCOBHOCTb NOHMMATb 9MOUMOHaNbHOE COCTOAHUNE APYTUX,
Y4nUTbIBATb €ro Npun ocyw,ecrsieHnmn o6u.|,eva, CcrnocobHOCTb K CO4YyBCTBUIO U
conepeXxunBaHuio,

®  COLMaNbHbIX HAaBbIKOB, BKAOUYAIOLLMX CNOCOBHOCTL BbICTPAaNBaTb OTHOLEHUSA C 4PYTMMM
N10AbMK, 3a60TUTLCA, NPOABAATL UHTEPEC U Pa3pellaTb KOHGIUKTbI.

MPEOMETHbIE PE3Y/IbTATbI

K KoHUy 06yueHus B 10 Knacce npeameTHble pe3y/ibTaTbl Ha YrAyb6JEHHOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTL Yy 0BYYAIOLLMXCA YMEHWIA:



NOHMMaTb POJIb GU3NKU B IKOHOMUYECKOM, TEXHOIOTMYECKOM, IKOJIOTMYECKOM, COLMaNbHOM U
3TUYecKOoM cdhepax AeATeNIbHOCTU YeNOBEKA, POJIb U MeCTO GU3UKM B COBPEMEHHOM Hay4YHOW
KapTMHE MMpa, 3HaYeHME onuncaTeIbHON, CUCTEMATUUPYIOLWEN, OB BACHUTENBHON U
NPOrHOCTUYECKON PYHKLUN GUINYECKOM TEOPUM — MEXAHUKUN, MONEKYNAPHON GUSUKM U
TEPMOANHAMMKN, POAb GU3NYECKON TEOPUN B POPMMUPOBAHMN NpeacTaBAeHN 0 dMU3nYecKomn
KapTUHE MUpa;

pasNMuyaTh YCA0BUA NPUMEHUMOCTU Moenieil GU3NYECKUX Tel U NPOLLECCOB (ABNEHUIA):
MHepuMabHan cMcTema oTcuéTa, abCcoNOTHO TBEPAOE TENO, MaTepuaibHaA TOUKa,
paBHOYCKOpEeHHOE ABUKeHue, cBoboHOe NageHue, abcontoTHo ynpyras gedopmaums,
abcontoTHO ynpyroe 1 abcoNtoTHO HeyNpPyroe CTONKHOBEHWA, MOAENM Fa3a, *KUAKOCTU U
TBEPAOro (KPUCTaNANYECKOro) Tena, aeasbHbli ras, ToueUHbli 3apad, 04HOPOAHOE
3/1eKTpMYecKoe nose;

pasnnyaTh ycnosua (rpaHnubl, 061acTn) NPUMEHUMOCTM PUINYECKUX 3aKOHOB, MOHUMATb
BCceobLwnin xapakTtep GyHAaMeHTaIbHbIX 3aKOHOB W OFPaHUYEHHOCTb UCMO/Ib30BaHMUA YaCTHbIX
3aKOHOB;

aHaNM3MPOBaTb M 06BACHATL MEXaHMYECKME NPOLLECCHI U AB/IEHUA, UCMO/b3YA OCHOBHbIE
NONOMKEHMNA U 3aKOHbI MEXAHUKMN (OTHOCUTE/IbHOCTb MEXaHUYECKOTO ABUMKEHUSA, GOPMYbI
KMHEMaTMKM PaBHOYCKOPEHHOTO ABUXeHMWsA, npeobpa3osaHus ManmMnea ans CKOPoCTU U
nepemelLeHns, 3aKoHbl HbloTOHA, NPUHLMN OTHOCUTENLHOCTU [annnen, 3aKOH BCEMUPHOTO
TATOTEHMSA, 3aKOHbI COXPAaHEHUA UMMYAbCA MU MEXaHUUYECKOW SHEPTUK, CBA3b PaboTbl CUAbI C
N3MEHEHNEM MeXaHUYEeCKON SHepruu, ycioBMA paBHOBECUA TBEPAOro Tena), Npu 3Tom
MCNO/b30BaTb MaTeMaTUYECKOE BbiparKeHMEe 3aKOHOB, YKa3blBaTb YC/I0BUA NPUMEHUMOCTH
bU3MYEeCKNX 3aKOHOB: NpeobpasoBaHuii [annnen, BTOPOro U TPeTbero 3aKoHOoB HbIOTOHa,
3aKOHOB COXPaHEeHNA MMMYNbCa U MEXaHNYECKOMN SHEPrUU, 3aKOHA BCEMMUPHOTO TArOTEHUSA;

aHaNM3MPOBaTb M 06BACHATL TENIOBbIE NPOLECCHI U ABNEHUA, UCMO/b3YA OCHOBHbIE
nosoxeHna MKT 1 3aKOHbI MOJIEKYNSAPHON GU3MKM U TEPMOAMHAMUKN (CBA3L AaBNEHUSA
MO,eaNbHOro rasa co cpefHei KMHEeTUYECKOM SHepren TenN0BOro ABUKEHUA U
KOHLIEeHTpaLMeit ero Mo/ieKky, CBA3b TeMNepaTypbl BELLECTBA CO CpeaHei KUHEeTUYECKOM
3Hepruel TeNJ10BOro ABUMKEHUS €ro 4YacTuL, CBA3b AAB/EHWA MAealbHOro rasa c
KOHLLEHTpaLMei MOAEKYN U ero TemnepaTtypoi, ypaBHeHne MeHgeneesa—KnaneipoHa,
nepBsbli 3aKOH TEPMOANHAMMKM, 3aKOH COXPaHEHUA SHEPrUM B TENJIOBbIX NpoLLeccax), npu
3TOM MCMO/Ib30BaTb MaTEMATUYECKOE BbIParKEHME 3aKOHOB, YKa3blBaTb YC/0BUSA
NPMMEHMMOCTHU ypaBHeHUA MeHaeneesa—KnanepoHa;

aHanNM3MpoBaTb U OOBACHATbL IN1EKTPUYECKMNE ABNEHUS, UCMOb3YS OCHOBHbIE MOJIOXKEHMA U
3aKOHbl 3N1eKTPOANHAMUKU (3aKOH COXPaHEHWS SNEKTPUUYECKOTO 3apaaa, 3akoH KynoHa,
NOoTeEHUWNANIbHOCTb 3/1EKTPOCTATUYECKOro NoaA, NnpuHUKMN cynepnosnunmn anekTpnyeckmnx
nosien, NPU 3TOM yKasblBas YCN0BUA NMPUMEHMMOCTU 3aKOoHa Ky/loHa, a TaK»Ke NpPaKTUYecku
BaXKHble COOTHOLLEHMA: 3aKoHbl OMa ANA y4acTKa Lenu 1 4na 3aMKHYTON 3/1eKTPpUYECKOoM
uenwu, 3akoH Axoynsa—/leHua, npasuna Kupxroda, 3akoHbl Gapagen Ansa sNeKTponmsa);

onucbiBaTb GU3MYECKUE NPOLLECCHI U ABIEHMA, UCMO/b3YA BEINYMHbI: NEePEMELLEHME,
CKOPOCTb, YCKOPEHWE, MMMY/bC TENA U CUCTEMBI T€J1, CU1A, MOMEHT CU/Ibl, AaBAEHUE,



NoTeHUMabHasA SHEePrua, KUHETUYECKAn IHEPTUS, MEXaHUYECKas 3Heprua, paboTa cubl,
LEHTPOCTPEMUTENIbHOE YCKOPEHME, CUa TAXKECTU, CUA YNPYrOCTH, CUNA TPEHUA, MOLLHOCTb,
SHeprua B3aMMOAENCTBUA Tena ¢ 3eMnél B6aM3N eé NoBEPXHOCTU, SIHEPTUA YNPYron
aedopmaumn NpyKuHbl, KOANYECTBO TENAOTbI, abcoitoTHaa TemnepaTtypa Tena, paboTa B
TEPMOAMHAMMKE, BHYTPEHHAA SHEPIUA MAeanbHOro 0OAHOAaTOMHOrO ras3a, paboTta naeanbHoro
rasa, OTHOCUTeIbHaA BAAXKHOCTb Bo3ayxa, KM naeanbHoro TennoBoro Asuratens;
3NEeKTPUYECKOoe Nose, HaNPAXKEHHOCTb 31IEKTPUYECKOro NoA, HAaNPAXKEHHOCTb NoOAA
TOYEYHOrO 3apAaa WK 3apAXKEHHOrO Wapa B BaKyyMe U B AN3IEKTPUKE, NOTEHLMAN
3/1EKTPOCTAaTUYECKOIO NOJIA, PAa3HOCTb MOTEHLMANOB, 3/IEKTPOABUIKYLLLASA CUIA, CUA TOKA,
Hanpsa)eHWe, MOLLHOCTb TOKa, 3N1eKTpuYecKkaa EMKOCTb NJI0CKOr0 KOHAEHCATopa,
COMNPOTUBNEHME YHACTKA LLENU C NOCNEA0BATENbHBIM M NapanienbHblM COeAMHEHNEM
PEe3nCTOPOB, IHEPTUSA INEKTPUYECKOTO NONSA KOHAEHCATOPa;

06BACHATL 0OCOBEHHOCTU NPOTEKAHUA GU3MUYECKUX ABNEHWUI: MEXAHUYECKOE ABUKEHME,
TennoBoe ABUMKEHME YacTUL, BELLLEeCTBA, TeN/J10BOe paBHoBecue, 6pOYHOBCKOE ABUMKEHME,
andodysns, cnapeHune, KUNEHWe U KOHAEHCaUMaA, NAaBAeHNe U KpUcTanansaums,
HanpaB/IeHHOCTb TeNJIoNepeaayn, 31eKTPU3aLUNA TeN, SKBUMOTEHLNAbHOCTb NOBEPXHOCTH
3apAXKEHHOro NPOBOAHMUKaA;

NPOBOAMUTb UCCNEA0BaHNE 3aBUCUMOCTU OAHOW GU3UYECKOW BEMYMHDBI OT APYroi ¢
MCNO/b30BaHMEM NPAMbIX U3MEPEHMI, NPU STOM KOHCTPYMPOBATh YCTaHOBKY, PUKCMpPOBaTb
pe3ybTaTbl NONYYEHHOM 3aBUCUMOCTU GUSMYECKUX BEIMYMH B BUAE rPpadMKOB C y4ETOM
abCoNOTHBIX NOrpeLwwHoCTe USMepPEHUIA, AeNaTb BbIBOAbI N0 pe3ynbTaTaM UCCAeL0BaHUS;

npoBoAUTb KOCBEHHbIE U3MepPeHNA ¢VI3VN€CKMX BeNn4unH, Npn sTOM BbI6MpaTb ONTMMabHbIN
MeTo4 UsMmepeHuna, oueHmBaTb abCcoNtoTHbIE M OTHOCUTE/IbHbIE norpeLwHoOCTN NPAMbIX U
KOCBEHHDbIX M3M€p€HMV1,‘

NpPoBOAMUTb ONbITbl MO NPOBEPKE NPEeANOXKEHHOW rMNoTesbl: NAaHMPOBATb SKCNEPUMEHT,
cobupaTb IKCNEPUMEHTANbHYIO YCTaHOBKY, aHaIM3MPOBaTh NONYYEHHbIe pe3ybTaTbl 1
[AenaTb BblBOA, O CTaTyce NpPeaNoKeHHOW rmnoTesbl;

cobntoaaTb Npasuaa 6esonacHoro Tpyaa npu NpoBeLeHMM UCCAEA0BAHMIA B paMKax y4ebHoro
3KCNepUMeHTa, NPaKTUKyMa 1 y4ebHO-1CCeA0BaTeIbCKOM M NPOEKTHOM AeATeNbHOCTH C
MCNO/Ib30BaHNEM N3MEPUTENbHBIX YCTPOMCTB U NabopaTopHoro obopyaoBaHuUs;

pelwaTb pacyéTHble 3a4a4n C ABHO 3aA4aHHOM U HeABHO 3aZlaHHOMN GU3MYeCcKon Mmoaenbio: Ha
OCHOBaHMW aHaIN3a yc/10BMA 06OCHOBBIBATbL BbIOOP PU3MUYECKON MOAENN, OTBEYAIOLLEN
TpeboBaHUAM 3a4a4n, NPUMEHATb GOPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTU M NOCTYNaTbI
dU3NYECKNX TEOPMI MPU UCNO/Ib30BAHMN MAaTEMATUYECKUX METOA0B peLleHmn 3a4au,
NpPoBOAMUTb PACYETbl Ha OCHOBAHUWN MMEIOLMXCA AAHHbIX, aHA/IM3UPOBaTb Pe3y/bTaTbl 1
KOPPEKTUPOBATb METOAbI pelleHnaA C Y4ETOM NOJTYYEHHbIX Pe3yNbTaToB;

pelwaTtb KayecTBeHHble 3a4a4u, Tpebylolwme NpumeHeHsa 3HaHWI U3 pasHbIX Pa3aesoB Kypca
bU3UKM, a TaKXKe MHTerpaumMm 3HaHM U3 Apyrux NpeameToB eCcTecTBeHHO-HayYHOro LMKAa:
BbICTPAMBaTb JIOTMYECKYIO LLeMOYKY PacCyAeHWNI C ONopPoi Ha U3yYeHHbIE 3aKOHb,
3aKOHOMEPHOCTU U dU3MYECKME ABNEHUSA;



® MCNO/1b30BaTb TEOPETUYECKUE 3HAHNA ONA 06BbACHEHUSA OCHOBHbIX npuHUMNoOB paﬁOTbI
NU3MePUTENDbHbIX I'IpM60pOB, TEXHUYECKUX YCTpOl\;lCTB N TEXHONTOTNYECKUX NpPOoLLeCCOB;

® NPUBOAUTL MPUMEPbLI BKNAAA POCCUNCKMX U 3apybeXKHbIX YYEHbIX-PUINKOB B PA3BUTUE HAYKMK,
B 06bACHEHME NPOLECCOB OKPYXKAIOLLErO MUPA, B PAa3BUTUE TEXHUKU U TEXHOOTUIA;

®  aHa/M3MPOBATb M OLLEHMBATL NOCAeACTBMA ObITOBOM U NPOU3BOACTBEHHOM AeATENbHOCTH
YyeNloBeKa, CBA3AHHOM ¢ GU3MYECKMMM NPOLLECCAMM, C MO3ULLUIA SKOOTMYECKOM
6e30nacHOCTH, NpeacTaBNeHni 0 paLMOHaAbHOM NPUPOAONO/b30BAHNK, @ TAKMKE PasyMHOM
NCNONIb30BaHMM AOCTUNKEHWNIN HAYKN M TEXHONOTUI ANA AaNbHENLEro passuTma
YyesioBeYecKoro obuecTsa;

® MPUMEHATb PasnyHble cnocobbl paboTbl ¢ HGOPMaLMen GU3NYECKOTo CoAEPHKAHMUA C
NCMNOb30BaHNEM COBPEMEHHbIX MHGOPMALMOHHbIX TEXHONOTUI, NPU 3TOM UCNONb30BaTb
coBpemeHHble MHGOPMaLMOHHbIE TEXHONOTUKN A1 NOUCKA, NepepaboTKM U NpeabABAEHUA
y4ebHOM 1 Hay4YHO-NONYNAPHON MHPOPMALLUK, CTPYKTYPUPOBAHUA U MHTEpPRpeTaLmm
MHbOPMALLUK, NONYHEHHOW U3 PA3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3MPOBaTb
noJsiydaemyto MHGOPMALMIO U OLEHNBATL €€ JOCTOBEPHOCTb KaK Ha OCHOBE MMEOLMXCA
3HAHWI, TaK M HA OCHOBE aHaNM3a UCTOYHMKA MHDOPMALLUWK;

®  MpPOABAATb OPraHM3aLMOHHbIe U NO3HaBaTe/IbHble YMEHNA CaMOCTOATENbHOIO NpruobpeTeHna
HOBbIX 3HaHUI B NpoLLECCe BbIMNOAHEHUA MPOEKTHbIX M y4ebHO-UCcCneaoBaTeIbCKMX pabor;

e paboTaTb B rpynne c UCNOAHEHNEM PA3IUYHBIX COLLMANbHbIX PONEN, MNaHMPOBaTb paboTy
rpynnbl, paLMOHaNbHO pacnpeaensaTb AeATENbHOCTb B HECTAaHAAPTHbIX CUTYaUMAX, aAeKBaTHO
OLEHMBATb BK/a4, KaXK40ro M3 y4acTHUKOB IPynnbl B PeLleHre paccmaTpuBaemMol npobiembl;

® MPOABAATbL MOTMBALMIO K DyayLlei npodeccMoHabHOM AeaTeIbHOCTU MO cneunanbHOCTAM
bU3MKO-TEXHUYECKOro npoduns.

K KoHUy 06yueHus B 11 Knacce npeameTHble pe3y/ibTaTbl Ha YrNyH6J1EHHOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTL Yy 0BYYAIOLLMXCA YMEHWIA:

®  MOHMMaATb POJib PUINKM B SIKOHOMMUYECKOMN, TEXHONOFMUYECKOM, COLIMANbHOMN N STUYECKOM
chepax AeaTeNbHOCTM YENOBEKA, PO/b U MECTO PU3UKN B COBPEMEHHOMN HAYYHOM KapTuHe
MWpa, POb aCTPOHOMMM B NMPAKTUYECKON 4eATENIbHOCTU YEN0BEKA U AaNlbHeNLEeM Hay4yHO-
TEXHUYECKOM PA3BUTUM, 3HAYEHME ONUCATENbHOM, CUCTEMATUINPYIOLLEN, OO BACHUTENBHOM U
NPOrHOCTUYECKOM GYHKUUI GU3NYECKOM TEOPUMN — SNEKTPOAMHAMMKM, CNeunasbHON Teopmmn
OTHOCUTENIbHOCTU, KBAHTOBOW GU3NKU, PoSib PUsnyeckoit Teopum B GopMmupoBaHmm
npeacTaBAeHnn 0 PU3NYECKOM KapTUHE MUPA, MecTO GU3MYECKOI KapTUHbI MUpPa B 0bLem
pPAAY COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX NPeACTaBAEHUI O MPUPOAE;

®  Pa3/zindaTtb yCaoBuA NPUMEHNMOCTU MO,CI,EﬂeVI ¢M3W~IGCKMX TEN N npoueccoB (HBﬂeHMVI)Z
oAHOpPOAHOE 3/1eKTPUYeCKoe N 04HOPOAHOE MAarHMTHOE NoaAa, rapmoHU4YecKkmne KOI'IE6aHVIFI,
MaTemMaTUYeCcKui MaATHUK, M,El,eal'lebIl\/‘I I'IDY)KVIHHbIl‘/JI MaATHUK, NAPMOHNYEeCKNEe BOJIHbLI,
M,D,eaﬂbelﬁ KonebaTenbHbI KOHTYpP, TOHKAaA /IMH3a, Mo,qeneﬁ aTOMa, aTOMHOIo aapa un
KBaHTOBOM moaenun ceeTta;



pa3nunyaTh yca0BUSA (rpaHuLbl, 061acTh) NPUMEHUMOCTU GU3UYECKUX 3aKOHOB, MOHUMaTb
BCEOOLWNI XapakTep GpyHAAMEHTa/IbHbIX 3aKOHOB M OrPaHMYEHHOCTb UCMO/Ib30BaHUSA YaCTHbIX
3aKOHOB;

aHann3MpPoBaTb M 06BACHATb 3N1EKTPOMArHUTHbIE NPOLLECChl U ABIEHUSA, UCMONb3YSA OCHOBHbIE
MOIOXEHMA U 3aKOHbI 31EKTPOAMHAMMKN U CNeLnanbHOM TEOPUM OTHOCUTENbHOCTU (3aKOH
COXpPaHeHWA 3NeKTPUYECKOoro 3apsaaa, cuna Amnepa, cuna JlopeHua, 3aKoH
3N1EKTPOMAarHUTHOM MHAYKLUMM, Npasuao JleHua, ceasb IC camoUHAYKLUNN B SNEeMEHTe
3N1EeKTPUYECKOM Lenn CO CKOPOCTbIO M3MEHEHUA CUbI TOKA, MOCTYNaTbl CNeLunanbHON Teopun
OTHOCUTE/NIbHOCTU DNHLITEMHA);

aHann3MpoBaTb M 06BACHATb KBAaHTOBbIE NPOLLECCHI U ABNEHUA, UCNOIb3YA MNONOMKEHMUSA
KBaHTOBOMW $M3MKN (ypaBHEeHUe DiMHILTENHa Ansa doToapdeKTa, MepBbliA U BTOPOKN MNOCTYNaThI
Bopa, NpUHUMN cooTHOLWEHUA HeonpeaenéHHocTel MeliiseHbepra, 3aKOHbl COXpaHeHUA
3apAA0BOro M MacCOBOTO YNCEN U SHEPTUN B AAEPHbIX PeaKLUUAX, 3aKOH PaaM0aKTUBHOIO
pacnaga);

onucbiBaTb GU3MUYECKME NPOLLECChI U ABIEHUA, UCMO/b3YA BEINYMHbI: HANPAXKEHHOCTb
3NEKTPUYECKOro MoJiA, NOTEHLMAN NEKTPOCTAaTUYECKOTO NOASA, PA3HOCTb NOTEHLMANO0B,
3NEeKTPOABUIKYLLAA CUNA, UHAYKUUA MarHUTHOTO NoJA, MarHUTHbIM NOTOK, cuna Amnepa,
WHAOYKTUBHOCTb, 3/1EKTPOABMIKYLLLAA CUAa CAMOUHAYKLNM, SHEPTMA MAarHUTHOMO NoAs
NPOBOAHWKA C TOKOM, PENATUBUCTCKMIN MMMYbC, NONHAA SHEPrnsa, SHepr1a Nokos cBoboaHoM
YacTUUbl, 3HEPrUa U MMNynbc GOTOHA, MacCOBOE YMCNO0 U 3apaj A4pa, SHePrusa ceAsn Aapa;

06BACHATL 0COBEHHOCTU NPOTEKAHUSA GUIUYECKUX ABNEHWNI: SNEKTPOMArHUTHAA UHAYKLUMSA,
CaMOMHAYKLMA, PE30HAHC, NHTEepdEpPeHLMA BOMH, AudpaKLuma, Ancnepcus, noaHoe
BHYTpEeHHee oTpaxeHue, GoToanekTpuiecknin apdekT (poTtoaddekT), anvda- n beta-pacnagbl
Aaep, raMma-usnyyeHue agep, GUsnYeckne NPUHLMMNbI CNEKTPANbHOIO aHann3a n paboTbl
nasepa;

onpenenaTb HanpasJeHMe UHAYKLNM MAarHUTHOro NoJA NPOBOAHMKA C TOKOM, CUbl AmMnepa u
cunbl JlopeHua;

CTPOUTb U30bparkeHne, CO34aBaeMOe NJIOCKUM 3€PKasioM, TOHKOM JIMH30M, U PacCcYnTbIBaATb
€ro XapaKTepuUCTUKK;

NMPUMEHATb OCHOBOMNO1ararouwme aCTpoHoMmn4eCckmne NoHATUA, TeOPUnN N 3aKOHbI AN1A aHa/In3a
N ob6bsACHEeHUA ¢M3VI‘-IECKMX npoueccos, nponcxogAawmnx s 3B€34ax, B 3BE3HbIX CUCTEMAX, B
MeXKrasiakTuyeckom cpeae,;, oBnxKeHuna HebecHbIX Ten, 3BONOLMNMN 3BE3A U BceneHHow;

NpoBOAMUTb UCCNeA0BaHNE 3aBUCUMOCTEN GU3NYECKUX BEIMYMH C UCMOIb30BaHMEM NPAMBIX
N3MEepPEHUI, MPU STOM KOHCTPYMPOBaTb YCTAaHOBKY, PUKCUPOBATL Pe3y/ibTaTbl NOJYYEHHOM
33aBUCUMOCTM GU3NYECKUX BEIMUUH B BUAE rPAPUKOB C Y4ETOM abBCONHOTHBIX NOTPELLHOCTEM
NU3MepeHUI, AeNnaTb BbIBOAbI NO pe3ynbTaTaM UCCAeL0BaHUSA;

nposoAnNTb KOCBEHHbIE U3MEPEHNUA ¢M3VI‘-I€CKVIX BeNn4unH, Npn sTOM BbI6MpaTb ONTMManbHbIN
MeTo4 UaMmepeHuna, oueHmBaTb abCoNOTHbIE N OTHOCUTE/IbHbIE NOrpeLwHoOCTN NPAMbIX U
KOCBEHHDbIX M3Mep6HVII‘;1,'



NpPOBOAMUTb ONbITbl MO NPOBEPKE NPEeANOXKEHHOW rMNoTe3bl: NAaHMPOBATb SKCNEPUMEHT,
cobupaTb IKCNEPUMEHTANbHYIO YCTaHOBKY, aHaM3NPOBaTb NONYYEHHbIe pPe3ynbTaTbl 1
[enatb BbIBOA, O CTAaTyce NPeA/oKeHHOMN rnnoTesbl;

OonncbiBaTb MeToAdbl NONy4EHUA HAaYHYHbIX aCTPOHOMUYECKUX 3HaHMl>'1;

cobnoaaTb npasuaa 6esonacHoro Tpyaa Npu NnpoBefeHMM UccnefoBaHWii B pamKax yuebHoro
3KCNEePUMEHTA, MPAKTUKYMA M y4ebHO-UCCNeA0BaATENBCKOM U MPOEKTHOM AeATENBHOCTU C
MCNOJIb30BaHNEM M3MEPUTE/bHbIX YCTPOICTB M NabopaTopHOro obopyaoBaHuUs;

pelaTb pacyéTHbIe 3a4a4M C ABHO 3a4aHHOM U HESIBHO 3a4aHHOM PU3MYECKOM MOAE/bO: Ha
OCHOBaHMM aHaNM3a YCA0BUA BbIBUpPaATb GM3MUEcKne modenn, oTeedarollne TpebosaHUAM
3aZla4u, NPUMEHATb GOPMYbl, 3aKOHbI, 3aKOHOMEPHOCTU U NOCTYyNaTbl GU3MYECKUX TEOPUIA
Nnpwu MCNoJIb30BaHNM MaTeMaTUYECKMX METOA0B pelleHmMA 33434, NPOBOAUTbL PacY€ETbl Ha
OCHOBaHUM MMEIOLLIMXCA AaHHbIX, aHaIM3NPOBaTb Pe3yabTaTbl U KOPPEKTUPOBATbL METOAbI
peLleHns ¢ Y4ETOM NOJTyYEHHbIX Pe3y/bTaToB;

pelaTb Ka4ecTBeHHble 3a4a4u, Tpebyoume NpUMEHEHNUA 3HAHNI U3 pasHbIX Pa3genos Kypca
bU3MKM, @ TaKKe UHTErpaLyumn 3HaHUIM U3 APYrMX NPeAMETOB eCTeCTBEHHO-HaYyYHOro LMKAa:
BbICTPAMBATb JIOTMYECKYIO LLENOYKY PACCYKAEHNI C ONOPOI Ha U3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTU U pU3NYECKME ABNEHNSA;

MCNoNb30BaTb TeOPETUYECKHNE 3HAHNA ONA 06BACHEHNSA OCHOBHbIX npuHUunnos paﬁDTbI
N3MepUnUTeNbHbIX I'IpVI60pOB, TEXHUYECKUX YCTpOVICTB N TEXHONIOTNYECKUX NPOoLLeCCOB,;

NPUBOAWTL NPUMEPDI BKIAAa POCCUIUCKUX U 3apyBerKHbIX YYEHbIX-GU3NKOB B PasBUTME HAYKMY,
B 06BbACHEHME NPOLLECCOB OKPYXKAIOLLErO MMPa, B Pa3BUTME TEXHUKMU U TEXHOIOTUIA;

aHaM3MPOBaTh M OLEHMBATb NOCNEACTBUA BbITOBOM M NPOU3BOACTBEHHOW AEATENbHOCTH
YesI0BEKA, CBA3AHHOM C pU3MUECKUMM NPOLLECCaMM, C NO3ULMIA SKONOTUYECKON
6e30MacHOCTK, NPeACTaBAEeHNA O paLMOHabHOM NPUPOAONO0/Ib30BaHNM, @ TaKKe pasyMHOM
MCMNONb30BaHWUW SOCTUKEHWUI HAaYKM U TEXHONOTMUI ANA Aa/IbHEULWEro passuTms
yesoBeyeckoro obLLecTsa;

NPUMEHATb Pas/InyHble cnocobbl paboTbl ¢ MHPOpMaLUMen GU3NYECKOTO COAEPIKAHUSA C
MCMNONb30BaHNEM COBPEMEHHbIX MHDOPMAaLMOHHbIX TEXHONOTUI, NPU 3TOM UCNONb30BaTb
coBpemeHHble MHGOPMALMOHHbIE TEXHONOTUK A1 NOMCKA, NepepaboTKu U NpeabABieHUs
y4ebHOl 1 Hay4HO-NoNyAApPHON MHPOPMALMK, CTPYKTYPUPOBAHUA U MHTEpRpeTaLmum
MHPOPMaLMK, NONYHEHHOW U3 Pa3NUYHBIX UCTOYHUKOB, KPUTUYECKN aHaN3UPOBaTh
noJsiyd4aemyto UHGOPMaLMIO U OLEHNBATL €€ O0CTOBEPHOCTb KaK Ha OCHOBE MMEIOLMXCA
3HaHMWI, TaK M Ha OCHOBE aHaNU3a UCTOYHUKA MHbOopPMaLUK;

NPOABNATbL OPraHN3aLlMOHHbIE N NO3HaBaTe/IbHble YMEHWA CaMOCTOATE/IbHOIoO I'IpVIO6p€T€HVIﬂ
HOBbIX 3HaHW B npouecce BbINO/IHEHNA NPOEKTHbLIX U y‘-IE6HO-MCCﬂe,£I,OBaTeﬂbCKMX pa60T;

paboTaTb B rpynne ¢ UICNOJIHEHNEM Pa3/IMYHbIX COLMANbHbIX POAEN, MNaHMPOBaTb paboTy
rpynnbl, PaLMOHaNbHO pacnpesensaTb AeATeIbHOCTb B HECTaHAAPTHbIX CUTYaLMAX, ageKBaTHO
OLEHMBATb BK/a4, KaXK40ro M3 y4acTHUKOB rpynnbl B peLleHne paccmaTpuBaemMol npobiembl;



® MpPOoABAATb MOTUBALMIO K ByayLlelt npodeccMoHanbHOM AeATENbHOCTU NO CNeLnanbHOCTAM
dU3NKO-TEXHUYECKOTO Npoduns.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNACC

Ne n/n HavmeHoBaHWe pa3aesioB U TeM NPOrpammbl

Paszgen 1. HAYYHbIN METO/, MO3HAHWUA NPUPOLbI

1.1 HayuHbIl meToa No3HaHMA NPUPOAbI

UTtoro no pasgeny

Pasgen 2. MEXAHUNKA

2.1 KnHemaTtnka
2.2 AdnHamuka
2.3 CraTuKa TBEpAOro Tena

Konunyectso 4yacos

KOHTpOnbHbIE MpaKTnyeckue
Bcero
paboTbl paboTbl
6
6
10 1
10
5 1

DNEeKTPOHHbIe (undposble)
o0bpasoBaTeNbHble pecypcsbl

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LOK
https://m.edsoo.ru/f16b68d
7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

2.4 3aKOHbI COXpPaHEHUA B MEXAHUKE

UTtoro no pasgeny

Pasaen 3. MOJIEKYNIAPHAA ®U3NKA U TEPMOANHAMWKA

3.1 OCHOBbI MONEKYNAPHOKUHETUYECKOM TEOPUN

3.2 TepmoanHammka.Tennosble MallmMHbI

23 ArperaTHble cOCTOAHUA BellecTsa. Pasosble
' nepexozpl

UTtoro no pasgeny

Paspen 4. 9NEKTPOANHAMUKA

4.1 dneKkTpuyeckoe nosne

4.2 MOCTOAHHbIN 3NEKTPUYECKNI TOK

10

35

15

20

14

49

24

24

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7

Bubnnoteka LLOK
https://m.edsoo.ru/f16b68d
7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Bubnnoteka LLOK
4.3 TOKM B pasiMYHbIX cpeaax 6 https://m.edsoo.ru/f16b68d
7

UTtoro no pasgeny 54
Pasgen 5. PUSNYECKUIA MPAKTUKYM

Bubnnoteka LLOK
5.1 DU3NYECKNIN NPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d
7

WToro no pasgeny 16

bubnnoteka LLOK
PesepBHoOe Bpems 10 https://m.edsoo.ru/f16b68d
7

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME 170 8 16


https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KNACC

Ne ri/n HanmeHoBaHMe pa3genos 1 Tem NPOrpammbl

Paspen 1. 9/IEKTPOANHAMUKA

1.1 MarHuTtHoe none

1.2 DNeKTPOMarHUTHaA NHAYKUMA

WToro no pasaeny

Pasgen 2. KOJIEBAHUA U BOJIHbI

2.1 MexaHunyeckune KonebaHuma
2.2 DIeKTPOMarHuUTHble KonebaHua
2.3 MexaHMYecKne n sNeKTPOMarHUTHbIE BOJIHbI

KonnyectBo 4yacos

Bcero

14

13

27

10

15

10

KOHTpONbHbIE
paboTbl

MpakTnyeckme
paboTbl

DNeKTPOHHbIe (undposble)
obpasoBaTebHble pecypcsl

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnunoteka LOK
https://m.edsoo.ru/39859ef
1

Bubnunoteka LOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

2.4 OnTuKa 25

Utoro no pasgeny 60

Pasgen 3. OCHOBbI CNELNA/IBHOW TEOPUM OTHOCUTENIbHOCTU

3.1 OcHosbl CTO 5

UTtoro no pasgeny 5

Pasgen 4. KBAHTOBAA ®U3UNKA

4.1 KopnyckynapHO-BOAIHOBOM Ayann3m 15
4.2 ®dun3snka aToma 5
4.3 dn3MKa aTOMHOro A4pa MU 3/IeMeHTapHbIX YacTuy, 5
WToro no pasgeny 25

Pasagen 5. 9/IEMEHTbI ACTPOHOMMWU N ACTPODU3NKN

1

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnanoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LOK
https://m.edsoo.ru/39859ef
1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

5.1 dNeMeHTbl aCTPOHOMMK U acTPODU3UKK

UTtoro no pasgeny

Pasgen 6. PUSNYECKUIM MPAKTUKYM

6.1 dursnyecKknin NpakTUKYm

UTtoro no pasgeny
Paspgen 7. OBOBLLAKOUIEE MOBTOPEHWNE

Cucrtematusauma u ob6obuieHne npeameTHOro

21 COOEPKaHMA U ONbITa AeATE/IbHOCTY,
' NPMOBPETEHHOIO NPU U3yYeHUM Kypca GUSUKU

10 - 11 knaccos
NToro no pasaeny

PesepBHOe Bpemsa

OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME

12

12

16 16

16

15

15

10

170 4 16

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnunoteka LLOK
https://m.edsoo.ru/39859ef
1

Bubnnoteka LLOK
https://m.edsoo.ru/39859ef
1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




MOYPOYHOE MNJIAHMPOBAHUE

10 KNACC
Ne

Tema ypoKa
n/n

®usrKa — pyHAaMeHTaNbHAA HayKa O
npupoae

Hay4yHblit meTog, NO3HAHMA U MeToAbI
nccnenoBaHna GU3NYECKUX ABAEHUN

JKCNepuUMEHT 1 Teopusa B NpoLecce
no3HaHuA npupoapl. HabnoaeHne u
3KCMepUMEHT B pU3MKe

Cnocobbl n3smepeHus GUanMYecKUx BeNNYUH

Ab6CONOTHasA U OTHOCUTENbHAA MNOrPELHOCTH
n3mepeHuin GU3NYeCcKUX BeNNUYMH

MoaenupoBaHue B ¢punsnke. Ponb n mecto
d13MKKN B POPMUPOBAHUM COBPEMEHHON
Hay4YHOM KapTUHbI MMPA, B MPaKTUYECKOM
[eATeNbHOCTU Ntoaein

MexaHunueckoe gsukeHune. Cucrtema

Konunyectso 4yacos

Bcero

KOHTpOAnbHbIE
paboTbl

MpakTnyeckme
paboTbl

[aTa
n3yyeHun

INeKTpPOoHHble undposble
ob6pasoBaTesibHble pecypcsbl

Bubnanorteka LLOK
https://m.edsoo.ru/1beef346

Bubnanoteka LOK
https://m.edsoo.ru/3a7fde29

bubnnoteka LLOK
https://m.edsoo.ru/34c4993
1

Bubnanorteka LLOK
https://m.edsoo.ru/ca2def03

Bubnanoteka LOK
https://m.edsoo.ru/7f18fda3

Bubnanoteka LLOK
https://m.edsoo.ru/eabbded
1

Bubnanoteka LLOK


https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

10

11

12

13

14

otcyeTa. OTHOCUTENBHOCTb MEXaHUYeCKoro
ABwxeHua. Mpamasa un O6paTHaﬂ 3a4a4uun
MexXaHUKu

Paanyc-BeKTop maTepuasnbHOM TOYKM, ero
NPoeKLMM Ha OCK KoopamHaT. TpaeKkTopus.
MepemelueHne. CKopocTb. Mx NpoeKummn Ha
ocu KoopanHat

PasHOmMepHOe I'IpFIMO/'IVIHGVIHOG ABUXeHMe.

Mpaduyeckoe onmMcaHne paBHOMEPHOro
NPAMOJIMHENHOTO ABUMKEHMA

CnoxkeHune nepemeLLeHNN N CKOPOCTEN.
PeweHwne 3agau

HepaBHOmMepHOe aABuKeHne. MrHoBeHHaA
CKOpPOCTb. YcKopeHue. MpamonmHenHoe
OBUXEHWe C MOCTOAHHbIM YCKOPEHUEM

lpadmuyeckoe onucaHne NPSIMOANHENHOIO
ABUMKEHMA C NOCTOAHHbBIM YCKOpEHUeM

CBobogHoe nageHune. YcKopeHue
cBoboAHOro nageHuns. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHWUA OT
BpPEMEHU 1 UX rpadpuKkn

[BuxeHne Tena, 6PoLLIEHHOro NoA YrioM K
FOPU3OHTY

https://m.edsoo.ru/e9a52f02

Bubnanoteka LLOK
https://m.edsoo.ru/30a108a
5

Bubnunoteka LLOK
https://m.edsoo.ru/89ba719
0

Bubnanoteka LLOK
https://m.edsoo.ru/761d18a
a

Bubnanoteka LLOK
https://m.edsoo.ru/a99549a
7

Bubnanorteka LLOK
https://m.edsoo.ru/b7560bbf

Bubnanorteka LLOK
https://m.edsoo.ru/f738109c

Bubnanoteka LOK
https://m.edsoo.ru/71cbb4f5



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/e9a52f02

15

16

17

18

19

20

21

22

KpuBoanHeHoe aBuxeHue. [1BuxKeHue no
OKPY»KHOCTU. Yr10Baa n IMHEHAA CKOPOCTb.
Mepuog n yactoTa. LleHTpocTpemutenoHoe 1
NoJIHOE YCKOpeHue

KoHTposnbHas pabota no teme "KnHemaTtuka'

MepBblii 3aKOH HbloToHA. MHepumanbHblie
cucTembl OoTcHéTa. MpuHumn
OoTHOCcUTenbHOCTU anunes.
HenHepunanbHbie cuctembl OTCHETA

Cuna. PaBHogelicTBytoLWwas cuna. Bropoi
3aKoH HbloToHa. Macca

Bsaumopeiicteune ten. TpeTuit 3aKoH
HbtoToHa

MpYHLMN cynepnosuummn cun. PeweHune
33434 Ha NpPMMeHeHMe 3aKOHOB HbloToHa

3aKOH BCEMMPHOTO TAFOTEHMA.
JKBMBANIEHTHOCTb MPaBUTALMOHHON U
MHEePTHOWM Macchbl

Cuna taxectn n YCKOpeHune CBO60,CI,HOI'O
nageHuA

Bubnanoteka LOK
https://m.edsoo.ru/33196fbe

Bubnanorteka LLOK
https://m.edsoo.ru/1242f32e

Bubnanoteka LOK
https://m.edsoo.ru/5a9e4a6
4

Bubnanoteka LLOK
https://m.edsoo.ru/141d383
7

Bubnanoteka LLOK
https://m.edsoo.ru/57dba50
5

Bubnanorteka LLOK
https://m.edsoo.ru/bdf997fb

Bubanoteka LOK
https://m.edsoo.ru/9aba2b0
a

Bubnanorteka LOK
https://m.edsoo.ru/22757f26



https://m.edsoo.ru/22757f26
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/33196fbe

23

24

25

26

27

28

29

30

[BukeHne HebecHbIX TeN U Ux
NCKYCCTBEHHbIX CMYTHWUKOB. lNepBas
KOCMMYEeCKan CKOpOCTb. 3aKoHbl Kennepa

Cuna ynpyrocTtu. 3akoH lN'yKa. Bec Tena

Cuna tpeHua. MNpunpoaa v BuAbI CUA TPEHUA.
[BuxKeHune B XXUAKOCTU U rase ¢ y4éTom
CUNIbl CONPOTUBNEHUA Cpeabl

[asneHune. lmgpoctatnyeckoe gasaeHue.
Cuna Apxumega

A6contoTHo TBepAoe Teno. MNocTynatensHoe
1 BpallaTeNbHOe ABUXEHMe TBepaoro Tena

MoOMEHT c1/ibl OTHOCUTENbHO OCU BpPaLLEHUA.

Mneyo cunbl

CnoxeHune cun, NPUNOKEHHbIX K TBEPAOMY
Teny. LleHTp TAXKecTM Tena. YcnosuA
paBHoBecuA TBepaoro Tena. Buapl
paBHOBecUA

PeweHne 3agau

Bubnanoteka LOK
https://m.edsoo.ru/11labfa0a

Bubnunoteka LLOK
https://m.edsoo.ru/0ae2cd84

Bubnanoteka LLOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb2967
6

Bubnanoteka LOK
https://m.edsoo.ru/a28aa7ad

Bubnanoteka LLOK
Bubnanorteka LOK
https://m.edsoo.ru/2b95d57
e

Bubnanorteka LLOK
https://m.edsoo.ru/653d345
9

Bubnunoteka LLOK
https://m.edsoo.ru/9aa79a7
d

Bubnanoteka LOK
https://m.edsoo.ru/dclcaacO



https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/11abfa0a

31

32

33

34

35

36

37

38

KoHTposibHasA paboTta no Teme "[MHamuKa.
CraTuka TBepgoro tena"

Mmnynbc matepuanbHOM TOYKM, CUCTEMDI
MaTepuanbHbIX To4YeK. LleHTp macc cuctembl
MaTepuanbHbIX ToYeK. Teopema o ABUKEHUM
LLeHTpa macc

Mmnynbc cunbl U USMEHeHMe MMNy/bca
Tena. 3aKoH COXpaHeHMa nmnybca.
PeaKkTtnsHoe asmxeHue

MOMEHT MMMY/bCa MAaTEPMA/IbHOM TOUYKM.
MpeacTaBneHmne o COXPaHEHUN MOMEHTA
MMNYNbCa B LEHTPAsIbHbIX NOAAX

PeweHune 3agau

PaboTa cuibl Ha ManoOM M Ha KOHEYHOM
nepemeleHunm. Npadunyeckoe
npeacrasneHue pabotol cnabl. MowHOCTb
cunbl

KuHeTnueckas aHeprua. Teopema 06
N3MEHEHUM KUHETUYECKOM IHEPTUn
MaTepuanbHOM TOUKK

MoTeHuManbHble U HeNnoTeHUMaAbHbIE CUNbI.
MNoTeHunanbHana sHeprua. Bropas
KOCMMYEeCKana CKOPOCTb

Bubnanorteka LLOK
https://m.edsoo.ru/9f5a574c

Bubanorteka LOK
https://m.edsoo.ru/4bb8294
b

Bubnanoteka LOK
https://m.edsoo.ru/13f0a221

Bubnanoteka LOK
https://m.edsoo.ru/d6532eb
9

Bubnanorteka LOK
https://m.edsoo.ru/f7706d63

bubnanoteka LLOK
https://m.edsoo.ru/913974c
7

Bubanoteka LOK
https://m.edsoo.ru/9a5e2e7
4

Bubnanoteka LOK
https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c

39

40

41

42

43

44

45

46

TpeTba KOCMMYecKan ckopocTb. CBA3b
PaboTbl HenoTeHUMaNAbHbIX CUA C
N3MEHEeHMEeM MeXaHUYECKOMN 3Heprum
cUCTeMbl TeN. 3aKOH CoXpaHeHus
MeXaHUYeCKoW SHeprum

Ynpyrvue u Heynpyrue CTONKHOBEHMUA.
YpaBHeHue bepHynaun ana naeanbHom
XUOKOCTU

KoHTposnbHan pabota no teme "3aKOHblI
COXPaHeHMA B MexaHuKe"

Pa3BuTME NpeacTaBAeHN O NpUpose
Tennotbl. OcCHOBHble nonoxKeHua MKT.
Onoddysna. bBpoyHoBCKOE ABUKEHME

CTpoeHue razoobpasHbIX, KULKUX U TBEPObIX
Ten. XapaKkTep ABUKEHWA U B3aUMOAENCTBUA
YyacTuy, BeLecTsa

Macca 1 pasamepbl MONEKy (aTomoB).
Konnuectso Bewectsa. [NocToAHHaA
Asoragpo

Temnepartypa. TensioBoe paBHOBecHe.
LWkana Uenbcusa

PeweHwne 3apay

Bubnanoteka LOK
https://m.edsoo.ru/f57b4e01

Bubnanorteka LOK
https://m.edsoo.ru/f30f43b6

Bubnanorteka LLOK
https://m.edsoo.ru/474e7c4a

Bubnanorteka LOK
https://m.edsoo.ru/b0ad4445f

Bubnanoteka LLOK
https://m.edsoo.ru/c44d02e
2

Bubnanorteka LLOK
https://m.edsoo.ru/c5b72ab
7

Bubnanorteka LLOK
https://m.edsoo.ru/0070d49
3

Bubnanoteka LOK
https://m.edsoo.ru/1531aba
5



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f57b4e01

47

48

49

50

51

52

53

54

NaeanbHbIl ras. Fa3oBble 3aKOHbI 1

YpaBHeHne MeHaeneesa-KnanenpoHa.
PeweHwne 3apay

AbcontoTHasa TemnepaTypa. 3akoH JanbToHa 1

M3onpouecchbl B uaeasbHOM rase ¢

1
NOCTOAHHbIM KOJ/IMYECTBOM BeLLECTBA
lpadmyeckoe npepcraBneHme
M30MNpPOLECCOB: N30TepMa, n3oxopa, nsobapa
OcHoBHoOe ypaBHeHue MKT 1
PeweHwne 3agau 1
CBA3b abcoIlOTHOM TemnepaTypbl
TePMOAMHAMUYECKOM CUCTEMbI CO CpeaHe 1

KUHETUYECKOoM :—)Heprmeﬁ NoCTynaTe/ibHOro
TenA0BOro ABUXKEHUA eé YacTul,

Bubnanorteka LLOK
https://m.edsoo.ru/1deb236
7

Bubnunoteka LLOK
https://m.edsoo.ru/8d12c32
8

Bubnanorteka LLOK
https://m.edsoo.ru/14e02d1f

Bubnanoteka LOK
https://m.edsoo.ru/68878d5
1

Bubnanoteka LLOK
https://m.edsoo.ru/1344327
b

Bubnunoteka LLOK
https://m.edsoo.ru/c809472
1

Bubnanorteka LLOK
https://m.edsoo.ru/10265a0
5

https://m.edsoo.ru/c38af875



https://m.edsoo.ru/c38af875
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367

55

56

57

58

59

60

61

O606LueHMEe U cUCTEMATM3ALMA 3HAHWUI NO
Teme "OcHoBbl MKT"

KoHTposbHasA paboTta no Teme "OcHOBbI
MKT"

TepmoanHammnyeckas cmctema. 3agaHue
BHELHWX ycnoBun ans T cuctemsl.
BHelHWe U BHYTPEHHME NapameTpbl.
MapameTpobl T cncrtembl Kak cpegHume
3HaYeHMA BE/IMYMH, ONUCHIBAIOLLNX €€ Ha
MMKPOCKOMNMYECKOM YPOBHE

HyneBoe Ha4yano TepmMmoaAnNHaAMUKM.
CamonpounssonbHaa penakcauua T,
CUCTEMBI K TENI0OBOMY PaBHOBECUIO

Mogenb naeanbHoro rasa B
TepmoamHammKe. YCA0BUA NPUMEHNUMOCTHU
3TO Moaenn

YpaBHeHne MeHaeneeBa-KnaneinpoHa u
BblpaXKeHWe ANA BHYTPEHHEN SHeprum

BbipaskeHne gna BHYTPEHHEN aHeprum
04HOATOMHOrO MAeanbHOro rasa.
KBasucraTmyeckue 1 HectaTUdecKkmne
npoueccsl

Bubnanorteka LLOK
https://m.edsoo.ru/09d12fd8

Bubnanorteka LOK
https://m.edsoo.ru/13adad5
9

Bubnunoteka LLOK
https://m.edsoo.ru/5f8d38a3

Bubnunoteka LLOK
https://m.edsoo.ru/8ec512f0

Bubnanorteka LOK
https://m.edsoo.ru/2935500
1

Bubnanoteka LLOK
https://m.edsoo.ru/bal178d
0

bubnanoteka LLOK
https://m.edsoo.ru/ac5cacl5



https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8

62

63

64

65

66

67

68

dnemeHTapHaa paboTta B TepMOAMHAMUKeE.
BbluncneHue paboTbl no rpadumky npouecca
Ha pV-gauarpamme

Tennonepeaaya Kak cnocob nsmeHeHus
BHYTPEHHEW 3Heprum T cuctembl 6e3
coBepLieHnna paboTsl

KoHBeKuuA, TennonpoBOAHOCTb, U3NyYeHUe

Konunyectso TennoTbl. Tenn10éMKOCTb Tena.
YaenoHaa n MonAapHaa TenJI0EMKOCTH
BewecTsa. YaenbHaa TenaoTa CropaHma
Tonamea

Pacuyért KonmyecTBa TeNOTbI NPU
Tennonepepaye

MoHsaThe 06 agnabaTHom npouecce. Mepsblii
3aKOH TePMOANHAMUKN

Konnyectso Tennotbl u paboTa Kak mepbl
N3MEHEeHUA BHYTPeHHel aHeprumn T/
cucTembl

Bubnanorteka LLOK
https://m.edsoo.ru/741d573
8

Bubnunoteka LLOK
https://m.edsoo.ru/3d73456
1

Bubnanorteka LLOK
https://m.edsoo.ru/157b54c
d

Bubnanoteka LLOK
https://m.edsoo.ru/7ba6735
5

Bubnanoteka LLOK
https://m.edsoo.ru/1db5ad4

e

Bubnanorteka LLOK
https://m.edsoo.ru/d809882
4

Bubnanorteka LLOK
https://m.edsoo.ru/b047alc
d



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/741d5738

69

70

71

72

73

74

75

76

BTopoit 3aKOH TEpMOANHAMMKMN ANA
PaBHOBECHbIX M HEPABHOBECHbIX NPOLLECCOB.
HeobpaTMmMocTb NPUPOLHbLIX NPOLLECCOB

MpUHLMNbI AencTBUs Tenaosbix mawunH. KNJA,

MakcmmanbHoe 3HaveHne KMA4. Lnkn KapHo

PeweHne 3agau

JKonorMyeckne acnekTbl MCNOJb30BaHMA
TennosbIx ABuratenei. Tennosoe
3arpaAsHeHne OKpyKatoLwen cpeapl

PeweHwne 3apay

0O606LeHMe N cucTeMaTU3aLma 3HaHUI No
Teme "TepmogmHamumka. Tennosble
MaLWHbI"

KoHTponbHas paboTa no teme
"TepmognHamumka. Tennosble MmalnHbI"

Bubnanoteka LOK
https://m.edsoo.ru/c6f4f464

Bubnunoteka LLOK
https://m.edsoo.ru/2e94551
3

Bubnanorteka LLOK
https://m.edsoo.ru/fe3857b9

Bubnanoteka LOK
https://m.edsoo.ru/b3efal8b

Bubnunoteka LLOK
https://m.edsoo.ru/9867aaa
7

Bubnanoteka LOK
https://m.edsoo.ru/c8c70432

Bubnanoteka LOK
https://m.edsoo.ru/28d62b3f

Bubnanoteka LLOK
https://m.edsoo.ru/1b6e26c
5



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/c6f4f464
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MNapoobpasoBaHue N KOHAEHcaLmA.
McnapeHue n KuneHue. YaenbHas TennoTa
napoobpasoBaHus

HacblleHHble U HeHACbIWEHHbIE Napbl.
KayecTBeHHan 3aBUCMMOCTb MNJIOTHOCTMU U
[aBNEHMNA HACbILLEHHOro napa oT
TemnepaTtypbl, UX HE3aBUCMMOCTb OT 06BEMA
HacCbILLeHHOro napa. 3aBUCMMOCTb
TEMNepPaTypbl KUMEHWUS OT AABNEHUSA B
AKMAKOCTU

BnaxkHOCTb Bo3ayxa. AbcositoTHanA m
OTHOCUTE/IbHAA BIAYXKHOCTb

PeweHwne 3apau

TBEppoe Teno. Kpuctananyeckme m
amopdHble Tena. AHU30TPONUA CBOMCTB
Kpuctannos

MNnasneHue 1 KpucTannmsauma. YaenoHas
TENNOTa NNaBNEHUA. CY6J'IMMaLI,Mﬂ

Jedbopmaunu TBEpAOro Tena. PactarkeHue n
cKaTtue. Casur. Mogynb HOHra. MNpeaen

ynpyrux gepopmaumii

TennoBoe paclinpeHme XnaKocTen n
TBEPAbIX TeN. AHFAPMOHU3M TenIoBbIX

Bubnanoteka LOK
https://m.edsoo.ru/6f8e6777

Bubnanorteka LOK
https://m.edsoo.ru/f5c17d02

Bubnanoteka LLOK
https://m.edsoo.ru/30ebbb7
9

Bubnanorteka LOK
https://m.edsoo.ru/18e95ff3

Bubnanoteka LOK
https://m.edsoo.ru/20a88a0
3

Bubanoteka LOK
https://m.edsoo.ru/6ee91e9f

Bubnanorteka LOK
https://m.edsoo.ru/dalaabl
0

Bubnanoteka LLOK
https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/6f8e6777
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93

KosiebaHuiM YacTuL, BelecTsa

MpeobpasosBaHue saHeprm B Ga3oBbIX
nepexoaax

ypaBHEHVIe Tennosoro 6anaHca

PeweHwne 3apau

lNoBepxXHOCTHOE HaTAXKeHue. KanunnapHole
ABfeHuns. [laBneHne nog UCKPUBAEHHOM
NOBEPXHOCTbIO XMAKocTU. Popmyna
Nannaca

0O606LeHMe N cucTeMaTU3aLMA 3HaHUI No
Teme "ArperaTHble COCTOSIHUA BELLECTBA.
dazosble nepexoabl"”

KoHTposnbHas paboTta no teme "ArperaTtHble
cocTosAHus Bewectea. Pasosble nepexoapl”

dneKTpu3aums Ten n eé NpoaBAEHUS.
dneKTpuyecknit 3apag. [sa enaa
3/1IeKTPMYECKMX 3apAaos. NpoBoAHUKY,
AVUBNEKTPUKM U NONYNPOBOAHUKM

dnemMeHTapHbIV 3IeKTPUYECKUI 3apAa.
3aKOH COXpaHeHMA 31eKTPUYECKoro 3apsaaa

Bsaumopeiictemne 3apagos. ToyeyHble

Bubnanoteka LLOK
https://m.edsoo.ru/97a0672f

Bubanoteka LOK
https://m.edsoo.ru/ab1521fb

Bubnanorteka LOK
https://m.edsoo.ru/8ab7f40d

Bubnanoteka LLOK
https://m.edsoo.ru/b42f1f97

Bubnanorteka LOK
https://m.edsoo.ru/0b52575
C

Bubnanorteka LLOK
https://m.edsoo.ru/7dc2a739

Bubnunoteka LLOK
https://m.edsoo.ru/1aff445f

Bubnanorteka LLOK
https://m.edsoo.ru/f49afd24

Bubnanoteka LLOK


https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/97a0672f
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3apAaabl. 3akoH KynoHa

PeweHne 3apau

dneKkTpuyeckoe none. Ero gencrene Ha
aNleKTpMYecKkune 3apagbl

HanpAaXXEHHOCTb 31EKTPUYECKOrOo NoAA.
Mpo6HbIN 3apsaa. JIMHUN HanNPAXKEHHOCTH
anekTpuyeckoro nons. OgHopoaHoe
a/IeKTpuYecKoe none

MNoTeHUWanbHOCTb 31EKTPOCTAaTUYECKOrO
nondA. PasHOCTb NOTEHUMAN0B U HanpAXeHue

MoTeHuManbHaa saHeprua 3apana 8
a/eKTpocTaTMyeckom nose. MoteHuman
3N1EeKTPOCTaTUYECKOro nNons

Ceasb HaI'IpFI)KéHHOCTVI nonAa n pasHoCTU
noTeHUWanoB gNA aNEKTPOCTAaTUHECKOTO
nona

MPUHUMN Cynepno3nLmmn 3N1eKTPUYECcKmX
nonew

PeweHune 3agau

https://m.edsoo.ru/445b774
6

Bubnanorteka LOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Bubnanoteka LLOK
https://m.edsoo.ru/05c6bfal

Bubnanoteka LOK
https://m.edsoo.ru/3dac6957

Bubnanoteka LLOK
https://m.edsoo.ru/8002144
7

bubnanoteka LLOK
https://m.edsoo.ru/af5fa389

Bubnanorteka LOK
https://m.edsoo.ru/df7a6838

Bubnanoteka LLOK
https://m.edsoo.ru/Ocfe4abc

Bubnaunoteka LLOK
https://m.edsoo.ru/5a58226



https://m.edsoo.ru/5a582263
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
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Mone ToyeyHoro 3apaga. Nose paBHoMepHO
3apnaKeHHon cdepbl

Mone paBHOMEPHO 3apPAMKEHHOro No 06bLEMY
wapa. Mose paBHOMEPHO 3apPAXKEHHOM
6ecKkoHeYyHoM NA0CKOCTH

HDOBO,EI,HMKM B 3/IEKTPOCTATUHECKOM None.
Ycnosue paBHoOBeCKA 3apAanos

[ON3NeKTPUKN M NOAYNPOBOAHMUKM B
3/1eKTPOCTaTUYECKOM NoJie

KoHaeHcaTop. DNeKTPOEMKOCTb
KOHZeHcaTopa. INIeKTPOEMKOCTb NAOCKOro
KoHZeHcaTopa

I'Iapanneanoe coegnHeHne KoHAeHCaTopoB

MNocneposaTtenbHoe coeguHeHMe
KOHAEeHCcaTopoB

DHepruna 3apaAXeHHOro KoHaeHcaTopa

3

Bubnanoteka LLOK
https://m.edsoo.ru/b297b5c
3

Bubanoteka LOK
https://m.edsoo.ru/f7a665ee

Bubnanorteka LOK
https://m.edsoo.ru/32405ea
b

Bubnunoteka LLOK
https://m.edsoo.ru/060ebab
5

Bubnanorteka LOK
https://m.edsoo.ru/845b4{73

Bubnanoteka LLOK
https://m.edsoo.ru/d11e8ce
7

Bubnanorteka LOK
https://m.edsoo.ru/1e99292
0

Bubanoteka LOK


https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/5a582263
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PeweHwne 3apauv

[BuKeHne 3apAKeHHOW YacTuLbl B
OZHOPOAHOM 3/1EKTPUYECKOM MoJie

PeweHwne 3apay

06obuleHne n cucTemaTmMsauma 3HaHUM No
Teme "dneKTpuyeckoe none"

KoHTponbHas paboTa no teme
"SneKkTpuyeckoe none"

Cuna ToKa. MocToAHHbIN TOK. YcnoBusa
CyLLEeCTBOBaHUA NOCTOAHHOIO
3/IEKTPUYECKOro TOKa

UcTouHMKM TOKa. HanpaxkeHue n 3C

3akoH Oma A1 yyacTka uenu.
DNIeKTPUYECKOE CONPOTUBEHME

3aBUCUMOCTb conpoTtmnseneHna ogHopoaHOro

NPOBOAHWKA OT ero A/IMHbI U Njowaamn
NnonepeyHoro ceyeHms

https://m.edsoo.ru/73a34f18

Bubnanoteka LLOK
https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/2743404
0

Bubnunoteka LOK
https://m.edsoo.ru/8341d6ac

Bubnanoteka LLOK
https://m.edsoo.ru/5752603f

Bubnanoteka LOK
https://m.edsoo.ru/cefe90e9

Bubnanoteka LOK
https://m.edsoo.ru/233311b
5

Bubnanoteka LLOK
https://m.edsoo.ru/0839a11
5

Bubnanoteka LOK
https://m.edsoo.ru/f14f251e

Bubnanoteka LLOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/73a34f18
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YaenoHoe conpoTUB/IEHUE BELLEeCTBa.
PeweHwne 3agau

MNocneposaTtencHoe, napannenbHoe,
CmelaHHOe coegnHeHune NpoBogHUKOB

PacuyéTt pa3BeTB/NEHHbIX 3/IEKTPUYECKMX
uenei. Npasuna Knpxroda

PeweHwne 3apay

PaboTa a/1eKTpMYECKOro TOKa. 3aKoH [xkoyns
—/leHua

PeweHne 3agau

MoLWWHOCTb 31eKTpUYecKoro ToKa. Tennosas
MOLWHOCTb, Bblgenaemasn Ha pesuctope

PeweHwne 3apay

O/C 1 BHyTpeHHee CONpPoOTUBJIEHME
MCTOYHMKA TOKa

3akoH Oma a5 NosHOM (3aMKHYTOM)
3NEKTPUYECKon Lenmu

PeweHwne 3apay

Bubnanorteka LLOK
https://m.edsoo.ru/437f8300

Bubnanorteka LOK
https://m.edsoo.ru/236f7e07

Bubnanoteka LOK
https://m.edsoo.ru/1794cf37

bubnanoteka LOK
https://m.edsoo.ru/3881b46
9

Bubnanorteka LOK
https://m.edsoo.ru/a3605c5c

Bubnanorteka LOK
https://m.edsoo.ru/6761bfOf

bubnanoteka LLOK
https://m.edsoo.ru/99750a6f

Bubnanoteka LLOK
https://m.edsoo.ru/eb72fc24

Bubnanorteka LOK
https://m.edsoo.ru/72d453af

Bubnanoteka LOK
https://m.edsoo.ru/221f40fb

Bubnanoteka LOK
https://m.edsoo.ru/3580b67



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/437f8300
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136

137

138

MoLWHOCTb UCTOYHMKA TOKA

KopoTKkoe 3amblkaHune

KoHAaeHcaTop B Lenun NoCToOAHHOro TOKa

PeweHwne 3apay

PeweHune 3aga4 no teme "MOCTOAHHbIN
3NeKTpUYecKkuii Tok"

PelweHuve 3aaa4 no Teme "MoCTOAHHbIN
3NeKTpUYecKkunii Tok"

PeweHune 3aga4 no Teme "MOCTOAHHbIN
3N1eKTPMUYECKMM TOK"

06o0b6uleHne n cucTemaTmsauma 3HaHUM No
Teme "MoCTOSHHbIN 3NeKTPUYECKKNI TOK"

KoHTposnbHas pabota no teme "MOCTOAHHbIN
3NeKTpUYecKkuii Tok"

9

Bubnanoteka LLOK
https://m.edsoo.ru/a0ae51d
8

Bubnanoteka LOK
https://m.edsoo.ru/546f5632

bubnanoteka LOK
https://m.edsoo.ru/35368f3e

Bubnanoteka LLOK
https://m.edsoo.ru/4410cef0

Bubnanoteka LOK
https://m.edsoo.ru/a7340a2
9

bubnanoteka LLOK
https://m.edsoo.ru/744261b
8

Bubnanorteka LOK
https://m.edsoo.ru/eb5d468
7

Bubnunoteka LLOK
https://m.edsoo.ru/bfd7a050

Bubnanorteka LLOK
https://m.edsoo.ru/1885ddf1



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/3580b679
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dNeKTpuyecKkasa NpoBOAMMOCTb PA3NYHbIX
BELLEeCTB. D/IEKTPUYECKMIA TOK B MeTaNNax.
CBepxnpoBOANMOCTb

JNeKTPUYECKUIA TOK B pacTBopax U
pacnnaBax aNeKTpoanToB. 3akoHbl Papasen
ANS 2N1eKTPOIM3a

DNeKTPUYECKMi TOK B rasax. Mnasma

INEeKTPUYECKUI TOK B BaKyyme. BakyymMHble
npubopbl

DNEeKTPUYECKUA TOK B NONYNPOBOAHNKAX

MonynpoBoAHMKOBbIE MPUBOPBI

dunsnyecknit NPaKTUKYM No Teme
"M3mepeHune cunbl TOKa U HanpsixKeHUs B
LLenu NoCTOAHHOIO TOKa NPY NOMOLLLM
aHaNoroBbIX U LMPPOBbIX U3MEPUTE/bHbBIX
npnbopos" nam "3HakomcTeo ¢ LmdpoBoi
nabopatopuein no ¢pmsmke. Npumepsl
n3mepeHuns GU3NYEeCKMX BEANYMH Npu
NMOMOLLY KOMMbIOTEPHbIX AAaTYMKOB"

®Pur3nyecKnin NpakTUKym no Teme "U3yyeHune
HEepPaBHOMEPHOTO ABUXKEHUA C LLe/IbIo

Bubnanorteka LLOK
https://m.edsoo.ru/da79429
5

Bubnunoteka LLOK
https://m.edsoo.ru/4b42349
1

Bubnanorteka LLOK
https://m.edsoo.ru/92d92f76

Bubnanoteka LOK
https://m.edsoo.ru/2E+160

Bubnunoteka LLOK
https://m.edsoo.ru/ab61c660

Bubnanoteka LLOK
https://m.edsoo.ru/8362220
0

Bubnanorteka LOK
https://m.edsoo.ru/5643ea5
6

Bubnanoteka LLOK
https://m.edsoo.ru/f6292f5f



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
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onpeaeneHnsa MrHoBeHHom ckopoctu"

dU3nYECcKNin NPaKTUKYM Mo Teme

"N amepeHune ycKkopeHus npu
NPAMOJNHENHOM PaBHOYCKOPEHHOM
ABWVXEHUM MO HaKJIOHHOM nsiockocTn" nam
"NccnepoBaHne 3aBUCMMOCTM NYTH OT
BpeMeHU Npu PaBHOYCKOPEHHOM
ABuKeHun"

dU3nYECKN NPAKTUKYM MO Teme
"NamepeHune yckopeHns cBoboaHOro
nagenua"” nnm "MsyveHne ABUKeHUs Tena,
6pOoLEeHHOro ropnsoHTasibHo"

®Pur3nMYeCcKNn NpakTUKYMm no Teme "U3yyeHne
ABUXKEHMA Tena no OKPYKHOCTU C
NMOCTOAHHOM MO MOAY/I0 CKOPOCTbIO" MK
"UccnepoBaHue 3aBUCMMOCTM Neproda
06paLLEHMA KOHUYECKOTO MAaATHUKA OT ero
napametpos"

dur3nMYECKNt NPaKTUKYM Mo Teme
"M3mepeHne paBHOAENCTBYIOLLEN CUJIbI NPU
OBUMKEHMM BpycKa No HaKNOHHOM
nnockoctn" nnu "MpoBepkKa runoTesbl 0
HEe3aBMCMMOCTU BPEMEHM ABUNKEHUS BpycKa
Mo HaKNOHHOWM NNOCKOCTU Ha 3agaHHoe
pacCcTosiHME OT ero macchbl!"

dU3NYECKNN NPAKTUKYM MO Teme
"MccnepoBaHue 3aBUCMMOCTUY CUN

Bubnanoteka LLOK
https://m.edsoo.ru/6960b6ef

Bubnanorteka LOK
https://m.edsoo.ru/d1ea240
2

bubnanoteka LLOK
https://m.edsoo.ru/bcf53514

Bubnanorteka LOK
https://m.edsoo.ru/0b34db8
4

Bubnanoteka LLOK
https://m.edsoo.ru/b55b81a



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
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YNPYroCTH, BO3HWUKAIOLWMX B NPYKUHE U
pe3nHoBom obpasue, oT ux gedopmaumnn’
nnu "NsyyeHne gBUKEHUA CUCTEMbI TEN,
CBA3AHHbIX HUTbIO, NEPEKUHYTOM Yepes
Nérkuin 6nok"

dursnyecknin NPaKTUKYM No Teme
"U3mepeHune KoapodmumneHTa TpeHus no
BEJIMYMNHE YII0BOrO KO3hdULMEHTa
3aBucumoctum FTp(N)" nnum "UccneposaHune
ABUKeHMA BpycKka No HaKIOHHOM NIOCKOCTH
C nepemeHHbIM Ko3ddrLMeHTOM TpeHua"
nnn "N3yyeHne ABUKEHUA IPy3a Ha Baly C
TpeHnem"

dU3nYECKNN NPAKTUKYM MO Teme
"NccnepoBaHne ycnoBuii paBHoBeCUA
TBEPAOro Tena, MMerLLLEero ocb BpaleHma"
nnn "KoHCTpynpoBaHME KPOHLUITENHOB U
pacyéT cun ynpyroctn" nnm "UsyyeHne
YCTOMUYMBOCTM TBEPLOIO TENA, UMEIOLLETO
naouwaab onopsi"

dU3nYECKN NPAKTUKYM MO Teme
"U3mepeHune nmnynbca Tena no TOpMo3HOMY
nytn" nam "MamepeHne cuabl TATU, CKOPOCTH
MOZeNIN 3NeKTPOMOBUAA U MOLLHOCTU CUJTbI
Tarn" unun "CpaBHeHMe U3MEHEHMUA
MMMNybca Tesa C MMNYAbCOM cunbl" nam
"UccnepoBaHue coxpaHeHUA MMNyabca Npwm
ynpyrom B3aumogemncraum" nam

=

Bubnanorteka LLOK
https://m.edsoo.ru/b83b160
7

bubnanoteka LOK
https://m.edsoo.ru/4a04f4f7

Bubnanorteka LOK
https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1

155

156

157

158

"NamepeHne KMHeTUYECKOWN 3HEpPrMM Tena no
TOpMO3HOMY nyTK"

dur3nyecknin NpakTUKym no teme "M3yyeHune
M30TEPMUYECKOTO NpoLiecca
(pekomeHa0BaHO McNob30BaHKE LUPPOBOIA
nabopatopum)" unu "U3yyeHne N30XopHOro
npouecca" nam "UsyyeHne nlobapHoro
npouecca” nnu "Mpoeepka ypaBHeHUs
coctonHua"

dur3nMYECKUIN NPAKTUKYM MO TEME
"M3mepeHune yaenbHoM TennoémKoctn" nam
"NccnepoBaHne npouecca ocTbiBaHMS
Bewectea" nnu "Uccneposanmne
agmabaTHoro npouecca" nam "MsyyeHne
B3aMMOCBSA3M SHEPTUN MEKMOJIEKYNAPHOIO
B3aMMOAENCTBMA 1 TemnepaTypbl KUNEHUA
xuakocrein"

dusnyecknit npakTMKym no teme "MN3yyeHune
3aKOHOMEpPHOCTEN UcnapeHns Kungrocren"
nnn "NamepeHune yaenbHoOM TeNNOTbI
nnasneHusa nbga" nnan "NsayyeHne ceoicTs
HacbILWEeHHbIX Napos" nnn "UsmepeHue
abCcoNtOTHOM BNAXKHOCTU BO34yXa U OLLEHKA
Maccbl NapoB B NnoMeLeHnn". U3amepeHue
Ko3pPUUMEHTA NOBEPXHOCTHOIO HATAXKEHUS

dU3nYECKNN NPAKTUKYM MO Teme
"HabntoaeHue npesBpaLLeHusa sHeprum

Bubnanoteka LOK
https://m.edsoo.ru/e0fe7e07

Bubnanoteka LOK
https://m.edsoo.ru/2f2faa6l

bubnanoteka LLOK
https://m.edsoo.ru/6bla23b
5

Bubnanorteka LOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07

159

160

161

162

3apAKEHHOTO KOHAEHCATOPa B SHEPTUIO
n3nyYeHus ceetoguoga" nnm "Nsyyenue
NpoTeKaHWA TOKa B Lienu, coaepKallen
KoHZeHcaTop" naum "PacnpegeneHue
Pa3HOCTU NOTEHLMANOB (HaNPAXKEeHUA) Npu
nocnenoBaTe/IbHOM COeMHEHUU
KoHAeHcaTopoBs"

dur3MYECKUN NPAKTUKYM MO0 Teme
"NccnepoBaHne cMeLWaHHOro coeanMHeHusA
pesnctopos" nnum "UsmepeHue yaenbHoro
CONPOTUBAEHWNA NPOBOAHMKOB" UK
"NccnepoBaHune 3aBUCMMOCTM CUJbI TOKA OT
HaNPsXXeHUs 4/1a NaMMbl HakanBaHma"

dU3nYECKNN NPAKTUKYM MO Teme
"HabntopeHne anekTponmsa' nnm
"MamepeHue 3apaga 04HOBANEHTHOro MOHA"
nnu "UccnegoBaHue 3aBUCMMOCTU
COMPOTUBNEHMA TEPMOPEINCTOPA OT
Temnepatypsbl" nnm "CHATME BONbT-
aMMepHOM XapaKTepUCcTUKM anoga”

Pe3sepBHbIl ypok. O6obuieHne n
CMCTEeMATU3aLMA 3HaHUIA Mo Teme
"KnuHematumka"

PesepBHbIli ypoK. 0606LeHne n
CUCTEMATU3aLMA 3HAHUI No Teme
"OnHammka"

Bubnunoteka LLOK
https://m.edsoo.ru/2b179d9
8

Bubnunoteka LLOK
https://m.edsoo.ru/64b6e90
1

Bubnanoteka LLOK
https://m.edsoo.ru/ed017d9
3

Bubnanoteka LOK
https://m.edsoo.ru/3149956
b



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98

163

164

165

166

167

168

169

Pe3epBHbIl ypok. O6obLieHne n
cMcTemaTusaums sHaHMin no Teme "CTaTuKa
TBEpAoro Tena"

PesepBHbIli ypoK. 0606L1eHMe n
cucTeMaTn3auma 3HaHUM No Teme "3aKoHbl
COXpPaHeHMA B MexaHuKe"

PesepBHbIit ypoK. O6obLeHmne n
cucTemMaTU3auma 3HaHui no Teme "OcHOBBI
MOJIEKYNSIPHOKMHETMYECKOM Teopumn"

Pe3epBHbIit ypok. O6obuieHne n
cUCTEMATU3ALMA 3HAHUI NO Teme
"TepmognHamumka. Tennosble MmalnHbl"

PesepBHbIii ypoK. 0606LeHne n
cMcTemMaTtusauma 3HaHuUI No Teme
"ArperaTHble COCTOAHMSA BelecTBa. Pa3oBble
nepexoabl"

PesepBHbIii ypoK. 0606LeHmne n
cMcTemMaTtmsauma 3HaHUI No Teme
"InekTpuyeckoe none"

Pe3sepBHbIl ypok. O6obuieHne n
CUCTEMATU3ALMA 3HAHUI NO Teme
"MNMoCTOAHHbIN 3NEKTPUYECKUI TOK"

Bubnanoteka LOK
https://m.edsoo.ru/0f9752ac

Bubnanoteka LLOK
https://m.edsoo.ru/6c0df9cc

Bubnanorteka LLOK
https://m.edsoo.ru/de14897
6

Bubnanoteka LLOK
https://m.edsoo.ru/0Obcc77cl

Bubnanoteka LLOK
https://m.edsoo.ru/59ca5c91

Bubnanoteka LOK
https://m.edsoo.ru/f2381c0c

Bubnanoteka LLOK
https://m.edsoo.ru/3cae6dal



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac

PesepBHbIl ypoK. ObobuieHne u
P vp " Bubnanoteka LOK

170 cucTemaTusauma 3HaHuUi no teme "TOKK B 1
https://m.edsoo.ru/cc7681d4

pa3/inyHbIX cpeaax”

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME 170 8 16


https://m.edsoo.ru/cc7681d4

11 KNACC

KonnyectBo 4yacos

Ne [aTa D/IeKTPOHHbIE UndpoBbIE
Tema ypokKa
n/n KoHTpo/ibHblE MpakTnyeckune n3ydyeHumn 0b6pa3oBaTesibHble pecypcbl

Bcero
paboTbl paboTbl

B3anmogeinctame NocTOAHHbIX
MarHMTOB M NPOBOAHUKOB C
Tokom. MarHuTtHoe none. mnotesa
Amnepa

BEKTOP MArHUTHOM MHAYKLMMK.
MprHLMN cynepnosnumnm

MarHUTHbIX nosien. JinHum
MarHUTHOM UHAYKLUUN

MarHmMTHOe none NpoBOAHMKA C
TOKOM. OnbIT dpcTesaa

Cuna Amnepa, eé HanpasaeHne u
Mmoaynb

PeweHune 3apau

NMpumeHeHne 3akoHa Amnepa.

Bubnnoteka LOK
https://m.edsoo.ru/487a85
93

Bubnnoteka LOK
https://m.edsoo.ru/4clabc
cb

Bubnanoteka LOK
https://m.edsoo.ru/d35d52
62

bubnnoteka LOK
https://m.edsoo.ru/26d9c5
ba

Bubnnoteka LOK
https://m.edsoo.ru/a37a0c
21

Bubnunoteka LLOK
https://m.edsoo.ru/ad7718



https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593

10

11

12

13

dneKTpomsmeputensHble Npubopsl

Cwuna JlopeHua, eé HanpaBneHue n
Moay/b. [IBUKEHUE 3apAKEeHHOM
4YacTULbl B O4HOPOAHOM
MArHUTHOM none

PeweHune 3agay

Pabota cunbl JTopeHua

PeweHune 3apauv

MarHuTHOe none B BelecTBe.
deppomarHeTuKku, napa- u
OVNaMarHeTuKm

OCHOBHbIe CBOWCTBa
deppomarHeTnkos. MpumeHeHne
deppomarHeTukos

PeweHune 3agay no teme
"MarHuTtHoe none"

d7

Bubnnoteka LLOK
https://m.edsoo.ru/c97afaa
1

Bubnunoteka LLOK
https://m.edsoo.ru/504e98
c7

Bubnnoteka LOK
https://m.edsoo.ru/d518be
4b

Bubnnorteka LOK
https://m.edsoo.ru/93617b
d9

Bubnunoteka LLOK
https://m.edsoo.ru/30ff960
8

Bubnnoteka LOK
https://m.edsoo.ru/0b5819
0a

Bubnnoteka LOK
https://m.edsoo.ru/5b55c3
07



https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7

14

15

16

17

18

19

20

21

PeweHwne 3aaay no teme
"MarHuTtHoe none"

fiBneHne aNeKTPOMarHMTHoOM
nHAyKuunun. NMoToK BeKTOopa
MarHUTHOM UHAYKLMN

34C nHaykumm

3aKOH 3/1eKTPOMarHMTHOM
nHayKumn ®apages

Buxpesoe anekTpuyeckoe none.

Toku ®dyko

34C nHAYKUMKN B ABUXKYLLMXCA
NPOBOAHMKAX

PeweHune 3agay

Mpasuno NleHuya

Bubnnorteka LOK
https://m.edsoo.ru/41c4ae

8a

Bubnunoteka LLOK
https://m.edsoo.ru/b3efa0
cl

Bubnnorteka LOK
https://m.edsoo.ru/48150b
ds

Bubnnoteka LOK
https://m.edsoo.ru/a6decl
88

Bubnnoteka LOK
https://m.edsoo.ru/15abel
40

Bubnnorteka LLOK
https://m.edsoo.ru/0235cc
02

Bubnanorteka LOK
https://m.edsoo.ru/4dfda6
18

Bubnnorteka LOK
https://m.edsoo.ru/bbc227
26



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a

22

23

24

25

26

27

28

29

MHAYKTMBHOCTL. KaTyLKa
WHAYKTUBHOCTU B LLenu
NMOCTOAHHOIO TOKa

fiBneHne camonHaykuum. 34C
CaMOMHAYKLUN

DHeprma MarHMTHOro NonA
KaTyLUKM C TOKOM.
DNeKTpomarHmMTHoe none

PeweHune 3agav

0O606ueHne U cucTtemaTmsaums
3HaHMI No Teme
"InekTpogmHammnka"

KoHTponbHas paboTa no teme
"IneKkTpogmnHammnka"

KonebatenbHasa cucrema.
CBoboaHble KonebaHus.
FapMoHuYecKme KonebaHusa

KnHemaTnuyeckoe 1 AMHamuyeckoe
onucaHue KosebaTtesbHbIx
ABUXKEHUN

Bubnnorteka LOK
https://m.edsoo.ru/621eae
9d

Bubnunoteka LLOK
https://m.edsoo.ru/7ee60c
a8

Bubnnorteka LOK
https://m.edsoo.ru/b3c0ad
11

Bubnnoteka LOK
https://m.edsoo.ru/88f69d
2b

Bubnnoteka LOK
https://m.edsoo.ru/764840
25

Bubnnorteka LLOK
https://m.edsoo.ru/8ae09b
98

Bubnanorteka LOK
https://m.edsoo.ru/7c1db3
85

Bubnnorteka LOK
https://m.edsoo.ru/87ce94
98



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d

30

31

32

33

34

35

36

JHepreTnyeckoe onucaHue. Boisog,
ANHAMMWYECKOrO ONMCaHUA
rapMOHNYECKUX KoslebaHMM 13 nx
SHepreTUYecKoro u
KMHEMATUYECKOro ONMCaHUA

Amnautyaa u ¢asa KonebaHui

Mepuropa 1 yactoTa KonebaHuiA.
Mepuog manbix cBOBOAHbIX
KonebaHMN maTemaTM4YecKoro
ManATHUKa. MNepmog cBob6OAHbIX
KonebaHUM NPYKUHHOIO ManTHWUKA

3aTyxatowme KonebaHus.
BbIHYXAEHHble KonebaHus.
Pe3oHaHC

ABTOKONebaHmA

PeweHune 3agay

YpoK-KoHepeHuus
"MexaHunyeckune KonebaHuma B

Bubnnoteka LOK
https://m.edsoo.ru/e3c996
92

Bubnnoteka LOK
https://m.edsoo.ru/7a0c43
%a

Bubnnoteka LOK
https://m.edsoo.ru/e03993
19

Bubnnoteka LOK
https://m.edsoo.ru/72e93d
09

Bubnnoteka LOK
https://m.edsoo.ru/6add26
44

Bubnnoteka LOK
https://m.edsoo.ru/addeec
71
https://m.edso0o0.ru/756123
c5

Bubnnoteka LOK
https://m.edsoo.ru/8ef587



https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692

37

38

39

40

41

42

43

MY3bIKa/bHbIX MHCTPYMeHTax"

0O60611eHMe N cuctemaTmsaums
3HaHU No Teme "MexaHun4yeckue
KonebaHuma"

DNeKTPOMarHUTHble KosfebaHus.
KonebartenbHblit KOHTYP

dopmyna TomcoHa. CBA3b
aMnNAnTyabl 3apAga KoHAeHcaTopa
C aMnNTYA0M CU/bl TOKA B
KonebaTeNbHOM KOHType

3aKOH COXpaHeHUA aHeprnmn B
npeanbHoM KonebatesibHOM
KOHTYype

3aTyxatowme 3NeKTPOMarHUTHbIe
KonebaHuA. BbiHYKAEHHbIE
3NEKTPOMArHUTHble KonebaHua

MepemeHHbIN TOK. PesuncTop u
KOHZEeHCcaTop B Lenu
nepemMeHHOro Toka

KaTywKa UHAYKTUBHOCTM B LLenu
nepemeHHOro ToKa

be

Bubnnoteka LOK
https://m.edsoo.ru/eb8418
2f

Bubnnoteka LOK
https://m.edsoo.ru/d4adab
de

Bubnnorteka LOK
https://m.edsoo.ru/093f9af
1

Bubnnorteka LOK
https://m.edsoo.ru/d1e2d5
43

Bubnunoteka LLOK
https://m.edsoo.ru/5e6686
19

Bubnnoteka LOK
https://m.edsoo.ru/848361
52

Bubnnoteka LOK
https://m.edsoo.ru/cfa307
af



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be

44

45

46

47

48

49

50

3akoH OMa g5 aneKkTpruyeckon
Lenu nepemMeHHOro ToKa

MoLIHOCTb NepemMeHHOro ToKa.
AmnautygHoe u gencreyollee
3HaYeHue CUNbl TOKa U
HanpsaxeHua

Pe30HaHC B aIeKTpUYECKOM Lenu

PeweHwne 3apau

NpaeanbHbIl TpaHchopmaTop.
MponsBoacTso, Nnepesaya u
notpebaeHne aneKTpUYECKOl
aHeprum

JKoNOrMYEecKme pUCKKN Npum
NPOM3BOACTBE 3/1IEKTPOIHEPTUN.
KynbTypa Mcnonb3oBaHus
3/1eKTPO3HEPIUN B NOBCEAHEBHOM
KU3HU

PeweHune 3agau

Bubnnorteka LOK
https://m.edsoo.ru/8bae38
e6

Bubnnoteka LOK
https://m.edsoo.ru/lcacéc
4c

Bubnunoteka LLOK
https://m.edso00.ru/087506
df

Bubnnoteka LOK
https://m.edsoo.ru/al6836
a4

Bubnunoteka LLOK
https://m.edsoo.ru/f97418
ae

Bubnanoteka LOK
https://m.edsoo.ru/a6f74d
93

Bubnnorteka LOK
https://m.edsoo.ru/ee6677
ed



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6

51

52

53

54

55

56

57

58

PeweHune 3agau

0606uieHMe 1 cucTemaTusaums
3HaHWI No Teme
"IneKTpomarHuTHble KonebaHma"

MexaHunyeckue BoNHbI.
XapaKTePUCTUKN MeXaHUYECKUX
BOJIH

CBOMCTBA MEXaHNYECKUX BOJH

3BYK. XapaKTepUCTUKM 3BYKa

NHPpa3ByK 1 yNbTPas3ByK.
LLlymoBoe 3arpsisHeHne
OKpYy:KatoLei cpeapl

PeweHune 3agay

3I'IEKTpOMa FTHUTHbIE BOJIHbI.
M3nyyeHue sN1eKTpoOMarHUTHbIX
BOJTH

Bubnnorteka LOK
https://m.edsoo.ru/7cab59
f8

Bubnunoteka LLOK
https://m.edsoo.ru/401024
a9

Bubnnorteka LOK
https://m.edsoo.ru/a58e10
of

Bubnnoteka LOK
https://m.edsoo.ru/d9ael0
00

Bubnnoteka LOK
https://m.edsoo.ru/138b6f
09

Bubnnorteka LLOK
https://m.edsoo.ru/738003
af

Bubnanorteka LOK
https://m.edsoo.ru/cfd918
bf

Bubnnorteka LOK
https://m.edsoo.ru/714e5d
bl



https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8

59

60

61

62

63

64

65

66

3Heprvm INNEKTPOMATrHUTHbIX BOJIH.
CsoiicTBa 3NNEKTPOMArHUTHbIX BOJTH

LLIKana 3/1eKTPOMarHMTHbIX BOJIH.
MpuMmeHeHMEe 3N1EeKTPOMArHUTHBIX
BOJIH B TEXHUKE U ObITY

MpUHUMNbI PagMOCBA3N U
TenesmaeHua. Pagnonokaums.
DNeKTpoMarHMTHoOe 3arpAsHeHme
OKpy:KatoLen cpeabl

KoHTponbHasa paboTa no Teme
"KonebaHua u BoaHbI"

CBeT. 3aKOH NPAMOJIMHEHOTO
pacnpocTpaHeHuA cBeTa

PeweHune 3aga4 Ha NnpMmeHeHune
3adKOHa I'IpﬂMO}'IVIHeVIHOFO
PacnpocTpaHeHNA CBETA

OTpaxeHue cBeTa. [laockoe
3epKano. Coepunueckoe 3epKano

MpenomneHune ceeTa.
ABCONOTHBIN U OTHOCUTEIbHbIN
nokasartesib NpesoMAEHUs.

Bubnnorteka LOK
https://m.edsoo.ru/d01b81
8¢

Bubnunoteka LLOK
https://m.edsoo.ru/49belf
9e

Bubnnoteka LOK
https://m.edsoo.ru/9f96f1f
8

Bubnnoteka LOK
https://m.edsoo.ru/4f7985
a0

Bubnnoteka LOK
https://m.edsoo.ru/f95664
06

Bubnnoteka LOK
https://m.edsoo.ru/ea32d4
55

Bubnunoteka LLOK
https://m.edsoo.ru/a005d2
bb

Bubnnoteka LOK
https://m.edsoo.ru/bc2e55
cd



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
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68

69

70

71

72

73

MonHoe BHYTPEHHEE OTpPaXeHue.
MpeaenbHbIA Yyron NoaAHOro
BHYTPEHHErO OTPaXKeHuA

PeweHue 3a4a4 Ha NpUMeHeHMne
3aKOHOB OTPaXKeHUA K
npesomneHus ceeTa

Xop nyyeli B npusme. ucnepcus
cBeTa. CNoxHbIN cocTas b6enoro
ceeTa. Lsert

JInn3bl. PoKycHOe paccToaHME U
ONTUYECKas CUia INH3bI

MocTpoeHune nsobpaxkeHuii B
JINH3aX U UX CUCTEMAX.
YBesnyeHune nH3bl

PeweHune 3aga4 Ha nocTpoeHne
n306parkeHni, Noaydyaemblx ¢
MOMOLLbIO NNH3

[nas Kak onTuyeckasa cmctema

PeweHwue 3apauy. Mpeaensl
NPUMEHMMOCTU reoMeTPUYECKON
ONTUKN

Bubnunoteka LLOK
https://m.edsoo.ru/49d830
a9

Bubnnorteka LOK
https://m.edsoo.ru/d8elc3
be

Bubnnoteka LOK
https://m.edsoo.ru/604413
59

Bubnnoteka LOK
https://m.edsoo.ru/bb53b1
d5

Bubnnorteka LLOK
https://m.edsoo.ru/5a868f
09

Bubnanorteka LOK
https://m.edsoo.ru/ecd480
a2

Bubnnorteka LOK
https://m.edsoo.ru/cd174a
10



https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
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75

76

77

78

79

80

81

CKOpOCTb CBETa N MeTObl €€
n3ImepeHuna

ducnepcua ceeTa

NHTepdepeHumA cBeTa

KorepeHTHble NCTOYHUKKU. YCNoBuUA
HabAAeHUA MAaKCUMYMOB U
MWUHUMYMOB

PeweHune 3apauv

MpumeHeHWe MHTepdepeHLUn

Oundpakuma ceeta

OndpakuMoHHana pelwéTka.
Ycnosue HabnoaeHUA rnaBHbIX
MaKCUMYMOB

Bubnnorteka LOK
https://m.edsoo.ru/f32aab
06

Bubnunoteka LLOK
https://m.edsoo.ru/lel6cc
6e

Bubnnorteka LOK
https://m.edsoo.ru/5fc0c63
8

Bubnnoteka LOK
https://m.edsoo.ru/c6416d
48

Bubnnoteka LOK
https://m.edsoo.ru/3061de
2b

Bubnnorteka LLOK
https://m.edsoo.ru/668edb
c8

Bubnanorteka LOK
https://m.edsoo.ru/12ed04
b5

Bubnnorteka LOK
https://m.edsoo.ru/f998d9
64



https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06

82

83

84

85

86

87

88

89

PeweHune 3agau

Nonepe4yHOCTb CBETOBbIX BOJIH.
MonAapusauma ceeta

PeweHune 3apau

CseTOBbIE ABNEHMUA B npupoae

0O606uleHMe U cucTemaTmsaumns
3HaHMi no Teme "ONTMKa"

KoHTposibHas paboTta no teme
«OnTnKa»

MpaHWLbl NPUMEHNUMOCTH
K/1TACCUYECKON MEeXaHMKU. 3aKOHbI
3NEeKTPOAMHAMMKM U MPUHLMN
OTHOCUTENbHOCTU

MocTynaTbl cneuunanbHOM TeopMM
OTHOCUTENbHOCTH

Bubnnorteka LOK
https://m.edsoo.ru/d58c41
la

Bubnunoteka LLOK
https://m.edsoo.ru/e9890f
e9

Bubnnorteka LOK
https://m.edsoo.ru/c56c81
58

Bubnnoteka LOK
https://m.edsoo.ru/0b3636
3d

Bubnnoteka LOK
https://m.edsoo.ru/8al474
8b

Bubnnorteka LLOK
https://m.edsoo.ru/82315d
da

Bubnunoteka LLOK
https://m.edsoo.ru/c9bd77
cb

Bubnnoteka LOK
https://m.edsoo.ru/c56f05c
b



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a

90

91

92

93

94

95

96

MpocTpaHCcTBEHHO-BPEMEHHOM
nHtepsan. NMpeobpasoBaHus

JlopeHua. Ycnosume NPpUYNHHOCTY.

OTHOCUTENbHOCTb

OAHOBPEMEHHOCTU. 3amepgneHune

BPEMEHW U COKpALLEHME AJINHbI

JHeprma u MNyabe
PeNATUBUCTCKOM YacTuLbI

CBA3b MACCbl C 3Heprm1en u
MMMNY/bCOM PENATUBUCTCKOM
YacTuLbl. DHEPrUA NOKOA

PasHOBecHOe TennoBoe

n3nyvyeHme

3aKoH cmeleHnA BrHa

M'vnote3za M. lNaaHKa 0 KBaHTax.
DOTOHDI

3Heprua u umnynbc GpoToHa

Bubnnoteka LOK
https://m.edsoo.ru/d83742
bb

Bubnnoteka LOK
https://m.edsoo.ru/853a64
fc

Bubnnoteka LOK
https://m.edsoo.ru/b6258ff

a

Bubnnoteka LOK
https://m.edsoo.ru/f54035
a5

Bubnnoteka LOK
https://m.edsoo.ru/1c5ff75
2

Bubnanoteka LOK
https://m.edsoo.ru/a5ffa21
8

bubnnoteka LOK
https://m.edsoo.ru/7fb307
ec



https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb

97

98

99

100

101

102

103

doToapdekT. OnbiThl A. T.
CtoneTtoBa. 3akoHbl poToapdeKTa

YpaBHeHWe dHWTeMHa ana
doToadoekTa. "KpacHas rpaHuua"
doToadpderTa

[asnenune ceeta. OnbiThl 1. H.
Nebepesa

BonHoBblE CBOMCTBA 4yacTtuy,

BonHbl ge bponna. lnnHa BOAHbI
ae bpoiina n pasmepbl obnactu
JIOKanM3aunmn geuKyLLeincs
YacTmubl

KopnycKkynapHO-BONHOBOWA
Ayanusm

Ondpakuma 3NeKTPoOHOB Ha
Kpuctannax

Bubnnorteka LOK
https://m.edsoo.ru/8c68e5
b9

Bubnunoteka LLOK
https://m.edsoo.ru/01ef45
56

Bubnnorteka LOK
https://m.edsoo.ru/64b4f9
66

Bubnnoteka LOK
https://m.edsoo.ru/f59cfce
C

Bubnnoteka LOK
https://m.edsoo.ru/5df8baf
1

Bubnnoteka LOK
https://m.edsoo.ru/8ccab6
2a

Bubnunoteka LLOK
https://m.edsoo.ru/30dbal
8c



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9

104

105

106

107

108

109

110

111

Cneundurka nsmepeHuin B
MnKkpommpe. COOTHOLWEHUSA
HeonpeaenéHHocTel e3eHbepra

PelweHune rpadpumyeckmx 3agau

PeweHune paCLIéTHbIX 3a4a4

KoHTposibHas paboTa no Temam:
"OcHosbl CTO", "KopnyckynspHo-
BO/IHOBOW Ayannsm"

OnbITbl NO UCCIEA0BaAHUIO
CTpoeHun atoma. MnaHeTapHas
mozenb aToma Pesepdopaa

Moctynatbl bopa

Buapl cnektpos. CnekTp ypoBHeW
3Hepruun aTtoma Bogopoaa

CnoHTaHHOE 1 BbIHYyXXEHHOE
n3ny4yeHme ceeTa

Bubnnorteka LOK
https://m.edsoo.ru/65783d
ec

Bubnunoteka LLOK
https://m.edsoo.ru/e70195
bd

Bubnnorteka LOK
https://m.edsoo.ru/ee9b31
82

Bubnnoteka LOK
https://m.edsoo.ru/c3de89
la

Bubnnoteka LOK
https://m.edsoo.ru/312b75
0a

Bubnnorteka LLOK
https://m.edsoo.ru/404dfa
%

Bubnanorteka LOK
https://m.edsoo.ru/cf74b1
la

Bubnnorteka LOK
https://m.edsoo.ru/f945d8
5¢



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/65783dec
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113

114

115

116

Nasep

HyKknoHHaA moaenb agpa
leiiseHbepra-MBaHeHKo. 3apsag u
MaccoBoe 4Yncno agpa. Misotonol.
PapgnoaktnesHocTb

3aKoH pagMoaKTMBHOrO pacnaga.
CBoliCTBa MOHM3UPYIOLLETO
nsnydyeHus. BanaHue
pPagMOaKTUBHOCTU HA KMBbIE
opraHusmsl. [loznmeTtpua

OHeprua cBA3M HyKIOHOB B A4pe.
ApepHble cunbl. JedekT maccol
Anpa. AgepHble peakumu.
AnepHble peakTopsbl. Mpobaembl
ynpaB/iaemMoro TepmosaaepHoro
CMHTE3a. DKONOrMYEeCcKMe acnekTbl
pa3BUTUA ANEPHOM SHEPreTUKU

MeTtoabl perncrpaumm un
nccnenoBaHUA 31eMeHTapPHbIX
yactuu. PyHaameHTaNbHbIE
B3anmogaencTens. bapmoHsl,
ME30Hbl 1 IENTOHbI.
MpeactasneHne o CTaHAApTHOM

mogenu. KBapK-I'IHOOHHaﬂ moaenb

alpoHOB

Bubnnorteka LOK
https://m.edsoo.ru/2288a0
c4

Bubnnoteka LOK
https://m.edsoo.ru/34ada5
de

Bubnnoteka LLOK
https://m.edsoo.ru/aab98b
ef

bubnnoteka LOK
https://m.edsoo.ru/ff1758d
0

Bubnunoteka LLOK
https://m.edsoo.ru/lac08a
5b



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4

117

118

119

120

121

122

123

dusnka 3a npesenamu
CraHpapTHOM moaenun. TEmHas
MmaTepua n TEMHana sHeprus.
EANHCTBO PU3NYECKOM KapTHHbI
Munpa

3Tanbl pa3BMUTUA aCTPOHOMMUM.
3HayeHMe acTpoHOMUM

MpUMeHNMOCTb 3aKOHOB PU3NKK
AnA 06BbACHEHUs Npupoabl

KOCMMYecKkux obbekToB. MeToapl
aCTPOHOMMYECKUX UCCe0BaHUM

CoBpemeHHble onTuyeckmne
TeslecKonbl, pagnoTeneckonol,
BHeaTMocdepHan acTpoHOMMUSA

Bupa 38é3aHoro Heba. Co3se3aus,
APKKUe 3BE3abl, N1IAHETbI, UX
BUOMMOE ABUMKEHUNE

ConHeyHasa cuctema. ConHue.
ConHeYyHasa akTUBHOCTb. MCTOYHUK
aHeprmumn ConHua n 3B€34,

3BE3/bl, UX OCHOBHbIE
XapaKTepucTuku. Anarpamma
"cnekTpanbHbIi Knacc —
cBeTUMoCTb"

Bubnnoteka LOK
https://m.edsoo.ru/c026fd
37

Bubnnoteka LOK
https://m.edsoo.ru/ad73el
45

Bubnnorteka LOK
https://m.edsoo.ru/39c440
28

Bubnnoteka LOK
https://m.edsoo.ru/4877aa
le

Bubnnoteka LOK
https://m.edsoo.ru/aac588
eb

Bubnanoteka LOK
https://m.edsoo.ru/22748e
b4

Bubnnoteka LOK
https://m.edsoo.ru/421699
44



https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37

124

125

126

127

128

129

130

3Be3/bl [NaBHOM
nocnenoBaTenbHOCTU

BHyTpeHHee cTpoeHUe 3BE34,.
CoBpemeHHble npeacTaBAeHNA O
NPOUCXOXKAEHUN N IBONOLMN
ConHua v 3B€34,. dTanbl }XM3HU
3BE3[,

MneuHbii MyTb — Hawa
lanakTnKa. Tvnbl ranakTuk.
YépHble ablpbl B A4Ppax raakTuK

BceneHHasn. PacwupeHune
BceneHHoW. 3akoH Xab6na.
Teopwua bonbworo B3pbiBa.
PenunkroBoe nsnyyeHue

MacuwTabHasa cTpyKTypa
BceneHHon. MeTaranaktunka

HepelwéHHble npobiembl
aCTPOHOMMMU

dU3nMYECKUN NPaAKTUKYM NO Teme
"MccnepoBaHne MarHUTHOTO MoAs
NOCTOSIHHbIX MarHMToB" nunm
"UccneposaHue cBOMNCTB
deppomarHeTmkos" nnu

Bubnnorteka LOK
https://m.edsoo.ru/b3cb76
6¢

Bubnnorteka LOK
https://m.edsoo.ru/d09da4
94

Bubnnoteka LLOK
https://m.edsoo.ru/7cd10a
0a

Bubnunoteka LLOK
https://m.edsoo.ru/3dbdf0
d2

Bubnnoteka LOK
https://m.edsoo.ru/ce2346
33

Bubnanoteka LOK
https://m.edsoo.ru/d37d9ff
e

Bubnnoteka LOK
https://m.edsoo.ru/67361a
ef



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c

131

132

133

134

"NccnepoBaHue gencTeums
NMOCTOSAHHOIO MarHMTa Ha pamMKy C
TOKOM"

®dU3nYECKMIA NPAKTUKYM NO Teme
"UamepeHne cunbl AMnepa" nau
"N3yyeHune 3aBUCMMOCTU CUNbI
Amnepa oT cunbl TOKa" nam
"OnpegeneHne MarHMTHoM
WMHAYKLMW HA OCHOBE U3MepeHUs
cunbl Amnepa”

dU3nMYECKUN NPaAKTUKYM NO Teme
"NccnepoBaHue aBneHus
3N1eKTPOMarHMTHOM MHAYKUumn"
nnun "OnpegeneHne NHAYKLUNK
BMXPEBOro MarHuTHoro nons"

dU3nYecKnii NPaKTUKYM No Teme
"NccnepoBaHue ABneHUs
camouHaykumn" nnm "Cobopka
MOZENMN 3NEKTPOMArHMTHOro
reHepartopa"

DUsnyecknit NPakTUKYM no Teme
"NamepeHune nepmoaa cBoH6OAHbIX
KonebaHWU HUTAHOTO U
NPY*NUHHOrO MassTHUKOB"

Bubnnoteka LOK
https://m.edsoo.ru/fcae91
e9

https://m.edsoo.ru/
€36658da

Bubnnoteka LOK
https://m.edsoo.ru/b8fb63
91

Bubnnoteka LOK
https://m.edsoo.ru/5d159d
35



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9

135

136

137

138

139

dU3nYecKnii NPaKTUKYM No Teme
"MpeobpasoBaHne sHepPrun B
NPY*XMHHOM MaAaTHUKe"

®dU3nYECKMIA NPAKTUKYM NO Teme
"UccnepoBaHne nepemMeHHoro
TOKa Yepes nocsefoBaTeIbHO
COeAMHEHHbIe KoHAEeHCcaTop,
KaTyLWKy 1 pesuctop" nam
"UccnepoBaHne paboTbl
MCTOYHUKOB CBETA B Lenu
nepemeHHoro Toka"

du3nYecKnii NPaKTUKYM No Teme
"N3yyeHune napameTpoB 3BYKOBOWM
BO/IHbI"

dU3nMYECKUN NPaAKTUKYM NO Teme
"N3amepeHne noKasatens
npenomneHuns ctekna" nnm
"MonyyeHne n3obpaxkeHmn B
cMCTEME M3 MNJI0CKOTo 3epKana U
NINH3bI"

DUsnyecknit NPakTUKYM no Teme
"UccnepoBaHme 3aBUCMMOCTH
($OKyCcHOro paccToAaHus ot
BeL,ecTBa (Ha npumMmepe XKULKUX
nmH3)" nnm "UsmepeHue
($OKYCHOro paccToAHUs
paccevBaloLWmUX ANH3"

1

Bubnnorteka LOK
https://m.edsoo.ru/a28026
bd

Bubnnoteka LOK
https://m.edsoo.ru/89dc2d
90

Bubnanoteka LOK
https://m.edsoo.ru/b10066
la

Bubnnorteka LOK
https://m.edsoo.ru/42569e
al

Bubnnorteka LOK
https://m.edsoo.ru/b879fb
3f



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
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141

142

143

144

dU3nMYeCcKUn NPaKTUKYM No Teme
"HabntopeHne gudpakumm,
NHTEepdepeHLUN 1 NoAAPU3aLmUn
ceeta"

duU3nYecKknii NPaKTUKYM No Teme
"OnpegeneHme umnynbca u
3HEepPrumn pensTUBUCTCKUX YacTuL,
(no ¢poTorpadmam Tpekos
3apPAXKEHHbIX YacTUL, B MarHUTHOM
none)"

®dU3NYECKMIA NPAKTUKYM NO Teme
"NamepeHne nocToaHHOM MNnaHKa
Ha OCHOBe UccneaoBaHUA
doToadpoekta" nam
"NccnepoBaHne 3aBUCMMOCTH
CW/Ibl TOKA Yepes CBeTOAMOA, OT
HanpsaxeHua"

®dUsnyecknii NPakTUKYM Mo Teme
"UccnepoBaHne cnekTpa
pasperKeHHOro aToMapHoro
BOAOPOZA U U3MEpPeEHUe
noctosiHHon Pngbepra"

du3nYecknii NPaKTUKYM No Teme
"UccnepoBaHne pafnN0oaKTUBHOTO
¢$oHa ¢ ucnosbzoBaHMeEM
nosumetpa" nnm "UsyyeHne
nornoleHuns beta-4acTuu,

Bubnnorteka LOK
https://m.edsoo.ru/8b7ac7
37

Bubnnoteka LOK
https://m.edsoo.ru/63756c¢
47

Bubnnoteka LOK
https://m.edsoo.ru/eb916f
82

Bubnnoteka LOK
https://m.edsoo.ru/ec651e
b8

Bubnnoteka LOK
https://m.edsoo.ru/c3dabe
6e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737
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148

antoMmnHnem"

duU3nMYeCcKUn NPaKTUKYM No Teme
"HabntopeHns 38ésgHoro Heba
HEBOOPYKEHHbIM rNa3om C
NCMO/Ib30BaHNEM KOMMbIOTEPHbIX
NPUIOXKEHUIN ANA onpeaeneHus
NONOXEeHMA HebeCHbIX 0OBEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHbIE
co3Be3aua CeBepHOro nonywapus
N ApKMe 3BE34bl" UK
"HabntopeHun B Teneckon JyHbl,
naaHeT, TYMaHHOCTeM 1 3BE3aHbIX
ckonaeHuin"

0O60611eHMe N cuctemaTmsaums
3HaHWUI. Ponb PpU3NKM 1
aCTPOHOMMWM B SKOHOMUYECKOW,
TEXHOJIOTMYECKOM, CoLManbHOM U
3TUYecKol cdhepax AeaTeNbHOCTU
yesioBeKa

0O606ueHne U cucTtemaTmsaumns
3HaHWI. Ponb 1 mecto pusnkm un
aCTPOHOMWU B COBPEMEHHOM
Hay4YHOM KapTMHEe MMNpa

0O606uleHMe U cucTemaTmsaums
3HaHW. Ponb dusnueckoit Teopum
B opmmnpoBaHUN NpeacTaBNEHUN
0 dU3NYeCKoM KapTUHE MUpPa,

Bubnnoteka LOK
https://m.edsoo.ru/107202
le

Bubnnoteka LOK
https://m.edsoo.ru/adédde
ed

Bubnunoteka LLOK
https://m.edsoo.ru/18f19f7
c

Bubnnorteka LOK
https://m.edsoo.ru/e7d400
f4



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
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150

151

152
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154

155

MecTo GU3NYECKON KapTUHbI MUpPa
B 0OLLLEM PALY COBPEMEHHbIX
€CTEeCTBEHHO-HaYUHbIX
npeacTaBAeHU o npupoae

Ob6obuieHre n cuctemaTmsaums
3HaHU no Teme "KnHematmka"

0O606ueHne U cucTtemaTmsauma
3HaHuI no Teme "KnHematumka"

0O606uieHMe 1 cucTtemaTmsaums
3HaHMI no Teme "[MHamMMKA"

0O606uieHne N cuctemaTmsaums
3HaHKI no Teme "CTaTuKa
TBepaoro Tena"

0606ueHMe U cucTemaTmsaums
3HaHMI No Teme "3aKOHbl
COXpaHeHUA B MexaHuke"

Ob6obuieHre n cuctemaTmsaums
3HaHKUI no Teme "OCHOBbI
MOIEKYNAPHO-KMHETUYECKOM
Teopun"

0O60611eHMe N cuctemaTmsaums
3HaHUI No Teme

Bubnnorteka LOK
https://m.edsoo.ru/b032fc
4b

Bubnunoteka LLOK
https://m.edsoo.ru/4e31b5
07

Bubnnoteka LOK
https://m.edsoo.ru/2dfbafc
5

Bubnnoteka LOK
https://m.edsoo.ru/3cca48
2e

Bubnnoteka LOK
https://m.edsoo.ru/32a4d1
a0

Bubnnorteka LOK
https://m.edsoo.ru/ed440c
a8

Bubnnoteka LOK
https://m.edsoo.ru/c63f7cl



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
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157

158

159

160

161

162

"TepmoanHamuka. Tennosble
MaLlUHbI"

0O606uieHMe U cucTtemaTmsaums
3HaHMM No Teme "ArperaTHble
cocTosHuA BelecTBa. Pasosble
nepexoab!"

0O606uieHMe 1 cucTemaTmMsaums
3HaHKUI No Teme "IneKTpuyeckoe
none"

0O606u1eHMe N cuctemaTmsaums
3HaHWUI nNo Teme "MOCTOAHHbIM
3N1eKTpUYecKuii Tok"

0O606ueHne U cucTtemaTmsaums
3HaHMM No Teme "TOKM B
pas3nunyHbIX cpeaax”

Ob6obuieHre n cuctemaTmsaums
3HaHUI no Teme "MarHuTHoe
none"

PesepBHbIl ypoK. O6obLieHne u
cUcTemaTtusaumaA 3HaHMM No Teme
"IneKkTpomarHmMTHan nHaykuma"

PesepBHbIl ypoK. ObobuieHme u
CUCTEMATU3ALMA 3HAHMI NO TeMe
"MexaHnuyeckune KonebaHuna"

(=]

Bubnnoteka LOK
https://m.edsoo.ru/1d36b5
bl

Bubnnorteka LOK
https://m.edsoo.ru/3bfOdef
9

Bubnnoteka LOK
https://m.edsoo.ru/71453e
e6

Bubnnoteka LOK
https://m.edsoo.ru/3d4007
7a

Bubnnorteka LLOK
https://m.edsoo.ru/3b4c06
ae

Bubnanorteka LOK
https://m.edsoo.ru/053e22
48

Bubnnorteka LOK
https://m.edsoo.ru/d6310b
fd



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
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165

166

167

168

169

PesepBHbIl ypok. O6obLieHne n
CMCTEMATU3ALMS 3HAHWUI MO Teme
"SneKkTpomarHuTHble KosebaHus"

PesepBHbIli ypoK. O6obLieHne u
cuUcTemaTtusaumaA 3HaHUM No Teme
"MexaHun4eckue n
3/IEKTPOMArHUTHbIE BOJIHbI"

PesepBHbIli ypoK. O6obLLieHme n
cuUcTemaTtusaLmaA 3HaHMM No Teme
"OnTuka"

PesepBHbIl ypoK. O6obLieHme u
cMcTeMaTM3auma 3HaHMI No Teme
"OcHosbl CTO"

Pe3epBHbIl ypok. O606LeHne n
cMcTemaTUsaLmA 3HaHUI No Teme
"KopnycKkynsipHO-BOJIHOBOM
ayanusm"

Pe3epBHbIl ypok. O606LeHne n
CMCTEMATU3ALLMSA 3HAHWUI MO Teme
"®unsnka atoma"

PesepBHbIl ypoK. O6obLieHme u
cUCTEMATU3ALMA 3HAHMI NO TeMe
"®usmka aToMHoro Agpa u
3NeMeHTapHbIX Yactuy,"

Bubnnorteka LOK
https://m.edsoo.ru/5e2bb8
3d

Bubnnoteka LOK
https://m.edsoo.ru/96a7a2
dd

Bubnunoteka LLOK
https://m.edsoo.ru/52ad16
03

Bubnnoteka LOK
https://m.edsoo.ru/5beclc
65

Bubnunoteka LLOK
https://m.edsoo.ru/f7c59d
38

Bubnnoteka LOK
https://m.edsoo.ru/1f5116
54

Bubnnoteka LOK
https://m.edsoo.ru/905c5c
e0



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d

PesepBHbIl ypok. O6obLieHne n Bubnnorteka LOK
170 cuctemaTMsauma 3HaHMIA NO Teme 1 https://m.edsoo.ru/2bffb94

"SnemeHTbl acTpodm3nKK"

C

OBLUEE KOJIMYECTBO YACOB MO
170 4 16
MPOrPAMME


https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUAbLI ONA YHUTENA

LUNPPOBbLIE OBPA30OBATE/IbHbBIE PECYPCbI U PECYPCbl CETU MUHTEPHET

PACCMOTPEHO Ha 3acegaHum metoamyeckoro obbegmHeHUs yunTtene rymaHMTapHoOro 1
WCKyCCTBOBeAYECKOro UumKkna (npotokon Nel ot 28.08.2024)

PykosoauTenb MO /A.M.lepacnumeHKo/
COrnACOBAHO
3amecTuTenb agupeKktopa no YBP/H.B. Koputko/

JIOKYMEHT MOATBEPMKAEH 3LIN PYKOBOAUTENS YUPEXAEHUA






