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NOACHUTEJIbHASA SAMMNCKA

Mporpamma no ¢u3nke Ha YpPOBHe cpegHero obuwero obpa3oBaHUs
paspaboTaHa Ha OCHOBE TMOJIOXKEHUA N TpeboBaHUN K pe3yfnbrataM OCBOEHMS
OCHOBHOW ObpasoBaTtenbHON nporpammsbl, npegctasneHHbix B PrOC COO, a Takxke ¢
y4é€ToM hbepepanbHon paboden nporpaMmmbl BocnutaHms u KoHuenuun npenogaBaHus
y4yebHoro npeameta «dPusmka» B oOb6pasoBaTenbHbIX oOpraHm3aumax Poccuinckon
depepauunn, peannsyoLmx OCHOBHbIE 06pa3oBaTesfibHble MPOrpaMmbl.

Mporpamma no usrke onpepenseT obs3aTenbHOe NPEAMETHOE Coaep)XaHume,
yCTaHaBNMBaET PEKOMEHAYEMYIO MOCNEAOBaTENbHOCTb U3YYEHUS TEM U pasfesnioB
y4e6HOro npeameTa C y4ETOM MEXNPEAMETHbIX U BHYTPUMNPELAMETHbIX CBA3€EN, NIOrMKN
y4ebHOro npouecca, BO3pPacTHbIX OCOOeHHOoCTeil oby4vatowmxcd. [Nporpamma no
dbu3nke [aéT npencTtaBfieHne O Uensax, cogep)kaHuu, obuien cTpaTternm oby4deHus,
BOCMUTAHNA 1 pa3BUTUA oby4aroLmxcs cpeacteammn y4ebHoro npegmerta «dusmka» Ha
yrny6néHHOM ypOBHeE.

N3yyeHne kypca GuU3nku yrny6aéHHOro YpPOBHS MO3BONSET peann3oBaTb
3aga4m npodecCnoHanbHON OpueHTaunn, HanpasfieHo Ha Co3faHue YCrnoBuUn LONis
NPOSIBNEHNS CBOUX WHTENNEKTyanbHbIX W TBOPYECKUX CMOCOBHOCTEN KaxKabIM
oby4alowmnmcs, KOTopble  HeoOXoAuMbl  ONs1  NPOAOSIKEHUS o6pas3oBaHUs B
opraHusaumax NpoeCcCcnoHanbHOro obpazoBaHus no pas3nnyHbIM
PDUBNKO-TEXHNYECKUM N HXXEHEPHbBIM CNeLUNanbHOCTSM.

B nporpamme no gusnke onpenensioTca nnaHupyemMble pesynstaTbl OCBOEHNS
Kypca @U3MKM Ha YpOBHe cpegHero obwero o6pas3oBaHWs: JIMYHOCTHbIE,
MeTanpegMeTHble, NpegMeTHble (Ha yrny6néHHOM YpOBHE). Hay4HO-MeTo40N0rm4ecKon
OCHOBOW Ona pa3paboTkym TpeboBaHUA K JINYHOCTHbIM, METanpPeaMeTHbIM U
npegMeTHbIM pe3yfibTataM 00y4alroLMXCHd, OCBOMBLUMX Mporpammy no uanke Ha
YpOBHe cpegHero obulero obpasoBaHus Ha YrybnéHHOM YpOoBHE, SABMSAETCH
CUCTEMHO-AEATENbHOCTHbIN NOAX0S,

lNporpamma no nsnke BKIKOYAET:
e [naHnpyemble pesynsTaTbl OCBOEHUSA Kypca PU3NKN Ha yriy6néHHOM YpOBHe, B
TOM YunCre NpegMeTHble pe3ynsTaThl Mo rogamMm ody4eHus;
e cofep>kaHue y4yebHoro npegmeta «dusmka» no rogam ody4eHus.

Mporpamma Mo GU3NKe WMEET MPUMEPHbIN XapakTep W MOXEeT OblTb
CMNoNb30BaHa yunTensMm hrsrkn Onsi COCTaBNEeHNst CBOUX paboymnx nporpamm.

Mporpamma no (pu3nke He CKOBLIBAET TBOPYECKYID UHULMATMBY yyuTenem u
NPeAoCTaBNAET BO3MOXXHOCTM AN peanna3aumn pasnnyHbliX METOANYECKMX NOAX0O0B K
npenogaBaHio  (U3NKN  Ha YryGNeEHHOM YpPOBHE MNPU  YCNOBUN  COXPaHEHUs
o6a3aTenbHOM YacTu coaepXxaHnsa Kypca.



dnamKka Kak Hayka O Haubonee oOLWWMX 3aKoHax MNpupogpbl, BbICTyrnas B
KadecTBe y4ebHOro npegmeTa B LUKOSE, BHOCUT CYLLECTBEHHbIA BKMag B CUCTEMY
3HaHUM 06 okpyXxawLem mupe. LLIKonbHbIN Kypc hrsnkm — cucteMoobpasyowmin ons
€CTECTBEHHO-HAy4HbIX Yy4Y4eOHbIX MPeaMeToB, NOCKONbKY (PN3NYECKME 3aKOHbI fieXXaT B
OCHOBE MNPOLECCOB W ABNEHUA, WU3y4aeMblX XUMUEN, Ouonornen, u3ndecKom
reorpaduen n actpoHomuen. icnonb3oBaHne N akTUBHOE NPUMEHEHNEe PU3NYECKNX
3HaHUN Onpepenuno xapaktep U OypHOe pas3BUTUE Pa3HOOOPA3HbIX TEXHOMOMMN B
cepe aHepreTukn, TpaHCcnopTa, OCBOEHNSA KOCMOCA, NOJTyYEeHUS1 HOBbIX MaTepuanos C
3afjaHHbIMK  cBolcTBaMn.  M3yyeHne  u3uKM  BHOCUT OCHOBHOW BKNag B
dopmMupoBaHNne  eCTEeCTBEHHO-HAy4YHOW  KapTuMHbl  Mupa  obyyawoulerocsd, B
hopMmpoBaHNEe YMEHUIN MPUMEHSTb HAYYHbI METOA NMO3HAHUSA NPW BbINOSHEHUN UMK
y4eOHbIX nccnegoBaHuia.

B ocHoBY Kypca hu3nkn Ha ypoBHE cpedHero o6Liero 06pas3oBaHunsi NOMOXKEH
PSAA nael, KoTopble MOXKHO paccMaTpuBaTh Kak MPUHLMMBI €ro MOCTPOEHUS.

Upess yenocrHoctn. B COOTBETCTBUM C HEW KypC SBASETCA JIOMMYECKu
3aBepLUEHHBIM, OH COAEPXMUT MaTepuasn U3 BCeX pas3fenoB (PU3MKKU, BKIKOYaET Kak
BOMPOChHI KNaCCUYEeCKON, TaK 1 COBPEMEHHON (PU3UKN.

Npess reHepanusayun. B COOTBETCTBMM C HeW maTepuan Kypca (usnku
ob6bennHEH BOKpPYr (hm3ndeckux Teopuin. Begylumm B Kypce sBnaeTca (hopMmpoBaHue
NpencTaBneHnin 0 CTPYKTYPHbIX YPOBHSAX MaTtepuin, BELLLECTBE U More.

Upges rymaHmtapusaymn. EE peanunsauus npegnonaraeT WCMNofib3oBaHue
ryMaHUTapHOro mnoTeHunana Qu3n4eckon Hayku, OCMbICNIEHNE CBSi3W Pas3BUTUS
br3KKKN ¢ pasBuTEM OOLLIECTBA, a TaKXKe C MUPOBO33PEHYECKMU, HPABCTBEHHbIMU U
3KOMOrM4yecKMmn npobnemamu.

Upess npuknagHon HanpaBsieHHoOCcTU. Kypc (U3NKK YrnyB6néHHOro ypoBHSA
npegnonaraeT 3HaKOMCTBO C LIMPOKMM KPYroM TEeXHUYECKUX U TEXHONOrMYeCKmnX
NPWUIOXKEHNN U3YYEHHbBIX TEOPUN N 3aKOHOB. [pun aTOM paccmaTpmBaloTCs Ha YPOBHE
0o6LLUMX NpeacTaBneHn 1 COBPEMEHHbIE TEXHNYECKUE YCTPONCTBA, N TEXHONOMM.

Npes skonorunsaymun peannsyetcsa nocpeactsoM BBEeOEHUA 3NEeMEHTOB
coaep>KaHu4, NMOCBALLEHHbIX 3KONOrnM4YecKnm r|p06neMaM COBpPEMEHHOCTN, KOTOpPbIEe
CBA3aHbl C pa3BUTUNEM TEXHUKU W« TEXHOMOMMN, a TakxXe o6cy>K,qum9| r|p06neM
paunoHanbHOro NpMpoaonosib3oBaHuA 1 aKonornyeckon 6e30nacHoOCTU.

OcBoeHne cogep>xaHnst nporpamMmmbl N0 PU3NKE AOMHKHO ObiTb MOCTPOEHO Ha
NpPMHUMNAX CUCTEMHO-AEATENbHOCTHOrO nogxoda. [Ons duanku peanusaumsa 3Tux
NPMHUMNOB 6a3npyeTca Ha WCMNOSb30BaHUN CaMOCTOATENbHOIO 3KCNEepUMEHTa Kak
NOCTOSIHHO OENCTBYIOLEro hakTopa y4ebHoro npouecca. [Ons yrny6néHHOro ypoBHs —
3TO CUCTEMA CaMOCTOSATENbHOIO Y4YEHMYECKOrO 3KCMNEPUMEHTa, BKKOYaKOLLEro
(PpOHTasNbHbIE YYEHMYECKME OMbITbl NPU U3YHEHNN HOBOIrO Matepuana, nabopaTopHblie
paboTbl U paboTbl npakTukyma. lNpyn 3TOM BO3MOXHbI OBa crnocoba peannsayuu
pusnyeckoro npakTukyma. B nepsom cnyyae npakTukym nposognTca nnoo B KoHue 10
n 11 knaccos, nM60 Nocfe NEPBOro U BTOPOro NMonyroami B KaXXKA0OM U3 3TUX KNacCcoB.
Btopon cnocob - aTo uHTerpauusi paboT npakTukyma B cCUCTeMy nabopaTopHbIX



paboT, KOTOpble MPOBOAATCA B MpoOLEecce MU3yyeHus pasgena (temsbl). [pn atom nopg
paboTamn npakTKyma MOHUMAETCS CaMOCTOATENbHOE WCCNEeAoBaHne, KoTopoe
NpoOBOANTCS MO PYKOBOACTBY CBEPHYTOro, O6OO6LEHHOro Bupga 6e3 noLlaroBou
NHCTPYKLMMN.

B nporpamme no dusmke cuctemMa YYEHUYECKOrO 3IKCMEepUMEHTa,
nabopaTopHbiX pPaboT U MNpakTUKymMa MnpeacTaBneHa eauHbiM nepevHeM. Bbibop
TeMaTVkyn Ans 3TUX BUOOB YYEHMYECKMX MPaKTUYECKUX pPaboT OCYLLECTBNAETCS
yy4acTHMKamm obpasoBaTeflbHOro npouecca Ucxoas U3 OCOBEHHOCTEN MOYPOYHOro
NNaHUPOBaHUSA 1 OCHalWeHns KabuHeta dusukn. [pu aToM obecnevymBaeTcs
oBnageHne oby4aloLMMNCA YMEHUSMI NPOBOANTL MPSIMbIE U KOCBEHHbIE U3MEPEHUS,
nccnegoBaHUs  3aBUCUMMOCTEN  (DU3MYECKMX BEMYUH U MOCTAHOBKY OMbITOB MO
NPOBEPKE NPenIOKEHHbIX rMMoTes.

Bonblloe BHUMaHUE yOenseTcs peLleHNIo PacHETHbIX M Ka4eCTBEHHbIX 3aad.
Mpn aTOM Ana pacyéTHbIX 3aga4v NPUOPUTETOM SBASIOTCA 3a[a4yn C SIBHO 3a[aHHON 1
HEesIBHO 3adaHHOW (pM3nYeckor Mopesblo, MO3BONSAIOWME MNPUMEHATb WU3YYEHHbIE
3aKOHbl N 3aKOHOMEPHOCTM KaK K3 OAHOro pasgena Kypca, Tak U UHTerpupys
NPUMEHEHNE 3HaHMN U3 pasHblX pasgenos. [ns KavyeCTBEHHbIX 3afad NpUopUTETOM
ABNAOTCA 3afaHns Ha 0ObsCHeHWe/npeackasaHne NpoTekaHNsa (PU3nNYecKnx sBaeHnin
N NPOLECCOB B OKpYy>KaroLlen XXn3Hu, Tpebyowme Bbibopa husnyeckon mogenn ans
CUTyauumn NpakTUKo-OPNEHTMPOBAHHOIO XapaKrepa.

B cootBeTcTBUM C TpeboBaHnamn ®IOC COO K maTepuanbHO-TEXHUHYECKOMY
obecrneyeHno y4ebHOro npouecca Kypc uU3vku yrinybnéHHOro ypoBHSI Ha YpOBHe
cpegHero obuwero o6pas3oBaHUs [OMKEH M3yyaTbCsA B YCNOBUSAX MPEeaMETHOro
KabuHeta. B kabuHeTe U3NKN [OO0MKHO ObiTb Heobxogumoe nabopaTopHoe
obopyaoBaHne AN BbINOMHEHUS yKa3aHHbIX B nporpaMmme no (usnke y4eHU4ecKmnx
OnbITOB, 1abopPaTOPHbIX PaboT U paboT NpPakTUKyma, a TakXe OEMOHCTPaLMOHHOe
obopynoBaHue.

LemoHcTpaunoHHoe obopydoBaHue (oOpMUMpyeTcss B COOTBETCTBUM C
NPVHUMNOM  MUHMMAaNIbHOW  OOCTAaTOYMHOCTM K obecrneymBaeT  MOCTAHOBKY
NnepeyncneHHblXx B nporpamMme no (Gu3nke KYEeBbIX AEMOHCTpauun gns
nccnenoBaHus N3y4aemblX  SABMNEHUN N MPOLECCOB,  OMMUPUYECKUX U
(hbyHAAMEHTaNIbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe obopynooBaHne ONsA  YYEHUYECKUX MpakTU4ecknx paboTt
hopmMupyeTCsa B BUAE TEMAaTMHECKMX KOMMIEKTOB U 06eCcneynBaeTcs B pacyHéTe OgHOro
KOMMMeKTa Ha [AByX oby4awwmxcsa. TemaTudeckue KOMMMEKTbl nabopaTopHOro
obopyaoBaHNA AOO/MKHblI  OblTb  MOCTPOEHbl Ha KOMMMEKCHOM  UCMOMb30BaHUN
aHanoroBbIX U LMdPOBLIX NPMOOPOB, a TaKXKEe KOMMbIOTEPHbLIX NSMEPUTENBHbBIX CUCTEM
B BUAE undpoBbix nabopaTtopuii.



OCHOBHbIMM LeNsiMU 13y4eHns (pr3nkm B obLLemM o6pa3oBaHNn ABASIOTCSA:

hopmupoBaHNe MHTEPECA N CTPEMIIEHNS OOYHaOLNXCS K HAYYHOMY M3YYEHUO
Npupoabl, PasBUTNE NX MHTENNEKTYaNbHbIX 1 TBOPYECKNX CMOCOBHOCTEN;
pasBuUTME MPEACTaBNEHNA O HAy4yHOM METode MO3HaHus u opMUpoBaHmne
NCCnenoBaTeslbCKOro OTHOLLEHUS K OKPY>KaoLLNM SIBEHUSM;

dopmMuMpoBaHNe Hay4YHOro MUPOBO33PEHUNSA KakK pesynbraTa M3yYeHus OCHOB
CTPOeHNsa maTepumn 1 dyHaamMeHTanbHbIX 3aKOHOB (U3NKMK;

dhopmupoBaHne yMeHUIn OOBbACHATb SIBNEHWUSI C UCMOMb30BaHNEM (PU3NYECKMX
3HaAHWIN N HayYHbIX 0OKA3aTeNbCTB;

dopmupoBaHne MpeacTaBneHnin o ponu GU3MKKU gns  pasBuTUS  APYrnx
€CTECTBEHHbIX HayK, TEXHVUKN N TEXHONMOIMNIA;

pasBuTnE NpeacTaBfeHnit 0 BO3MOXHbIX cdepax byayLuen npodeccnoHanbsHON
OEATENBHOCTN, CBA3aHHbIX C (U3NKOW, NOAroTOBKA K AasibHeNLWeMy 00y4eHNIO B
3TOM HanpasfeHNN.

LocTuxeHne atnx uenen obecrneymBaeTcA pewleHnemMm cneayrowinx 3apadv B

npouecce n3y4YeHnst Kypca pusnki Ha ypoBHe CcpeaHero obLero o6pasoBaHus:

NPMOBPETEHNE CUCTEMbI 3HAHUM 06 OOLUMX DU3NYECKNX 3AaKOHOMEPHOCTSIX,
3aKoHax, Teopusx, BKJItO4as MEXaHWKY, MONEKYNAPHYIO  (DU3NKY,
3NEKTPOONHAMUKY, KBAHTOBYIO (OU3NKY U dNEeMEHTbl aCTPOMU3UNKN;
hopmMupoBaHNe yMEHUN MPUMEHATb TEOPETUYECKNE 3HAHUA ONA OObACHEHUS
PDU3NYECKNX SBNEHUA B NPUPOLE N ONS MNPUHATUS NMPaKTUYECKUX PeLleHun B
NOBCEOHEBHOWN XXU3HW;

OCBOEHME CNOCOOBOB peLLleHnst pasnNnyHbIX 3afay ¢ SBHO 3aaHHON (hnsnveckom
MOAENbIo, 3afay, nogpasyMeBaroLmnX CaMoCToATENbHOE co3aaHne (U3nN4ecKon
MOAENW, afeKBaTHOW YCMOBMSAM 3afayun, B TOM 4uCne 3a0ad MHXXEHEPHOro
xapakTepa;

NOHVUMaHNe PU3NYECKNX OCHOB N NPUHLNMNOB OENCTBUS TEXHUYECKMX YCTPOUCTB
N TEXHONOMMMYECKUX NPOLLECCOB, NX BIINAHUA Ha OKPY>XatoLLyo cpeay;
OBNnafjeHne MeTogamMu CaMOCTOSATENbHOMO MAaHNPOBaHUS W NPoBeneHns
dDU3NYECKNX IKCMEPUMEHTOB, aHanmMa3a W WHTepnpeTaunn nHgopmaumn,
onpegeneHnst AOCTOBEPHOCTM MOMYHEHHOIO pe3ynsLTaTa;

CO30aHne ycnoBuin pna pasBuUTUA YMEHUA NPOEKTHO-UCCNEeQOoBaTENbCKOM,
TBOPYECKOW AEATENBHOCTY;

pasBuTME UHTEpeca K chepam npodeccrnoHanbHON AeaTeNbHOCTN, CBA3aHHOW C
hU3NKOMN.

B cootBetctBUM C TpeboBaHnamu ProC COO yrnybnéHHbIN YPOBEHb

n3y4veHns ydyebHoro npeameta «dusnka» Ha ypoBHe cpepHero obuero ob6pasoBaHus
Bbl6MpaeTcsi 00yYalLWMMUCS, NNAHUPYOWUMA  NPOAo/iXKeHne 06pa3oBaHust Mo
crneunanbHOCTAM (hU3MKO-TEXHNYECKOro Npoduns.

Ha un3yyeHune usnkn (yrnybnéHHblli YpOBEHb) HA YPOBHE CpepHero obLiero

obpasoBaHnsa otBogutcsa 340 yvacos: B 10 knacce — 170 yacos (5 4acoB B Hefgento), B
11 knacce - 170 4yacos (5 yacoB B Heaento).



COLAEPXAHUE OBYYEHUSA
10 KJNIACC

Pazpen 1. Hay4HbIn meToa NO3HaAHMA NpUpoabl.

dunsnka — pyHOameHTanbHaa Hayka o npupoge. HayyHblini MeToq no3HaHus 1
MEeTOAbl UccnenoBaHns U3NYECKNX ABNEHUIA.

OKCNEepPUMEHT 1 Teopuss B npouecce no3HaHus npupoabl. HabniopeHve u
9KCNepUMEHT B (h13nKe.

Cnocobbl un3mMepeHus (U3NYECKMX BeNYUH (aHanorosble U UngpoBbie
n3mepuTesibHble NPUGOPbI, KOMMNBIOTEPHbIE AATYMKOBbLIE CUCTEMDI).

MorpewHoCcT  u3mepeHMint  U3NYECKUX  BENUYUH  (abcontoTHas  u
OTHOCUTENbHAs).

MopennpoBaHne U3NYECKNX SBMEHWA U MNPOLECCOB (MaTepuanbHas TO4Ka,
abCconioTHO TBEPOOE Teno, uaeanbHas >XXUAOKOCTb, MAeanbHbIA ra3, TOYeYHbIN 3apsan).
[Mnotesa. PU3nNYeCKNin 3aKOH, rpaHunLbl ero NPUMeEHNMOCTU. Pusnyeckas Teopus.

Ponb n mecto unsnkm B pOpMUPOBAHUN COBPEMEHHON HAy4YHOW KapTUHBbI
MUpPa, B NPaKTU4eCKON OeATeNlbHOCTU ogen.

YuyeHunyecknmn akcrepumeHT, 1abopaTopHblie paboTbl, MPaKTUKYM.

ViamepeHune cunbl ToKa 1 Hanpsi>KeHUs B Lenn NOCTOAHHOrO TOKa rnpu NOMOLLN

aHanoroBbIX U LUMPOBbLIX U3MEPUTENbHbLIX MPUOGOPOB.

3HaKoMCTBO C uudposon nabopatopuein no guamnke. MNpumepbl n3amepeHus
hr3NYECKNX BENMYNH NPU NOMOLLM KOMMbIOTEPHbIX SATYMKOB.

Pa3pen 2. MexaHuka.
Tema 1. KnHemartuka.

MexaHn4yeckoe paBmxeHne. OTHOCUTENIBHOCTb MEXAHUYECKOro OBUXKEHMSI.
Cuctema oTcuéTa.

Mpsimas n obpaTHasn 3agadvn MexaHUKN.

Pagnyc-BekTop MaTepuanbHON TOYKW, €ro MpOeKLuUn Ha OCUM CUCTEMDI
koopauHar. TpaekTopusi.

lMepemelyeHne, CKOPOCTb (CpeaHssi CKOPOCTb, MrHOBEHHasi CKOPOCTb) WU
YCKOPEHMEe MaTtepuanbHOM TOYKWM, WX TMPOEKLUMM Ha OCU CUCTEMbl KOOPOUHAT.
CnoxkeHne nepemMeLLeHNIA N CNOXXEHNE CKOPOCTEN.

PaBHOMepHOE N paBHOYCKOPEHHOE MPSIMOSIMHENHOE ABMXXEHME. 3aBUCUMOCTb
KOOpAMHAT, CKOPOCTW, YCKOPEHMS M MNyTU MaTepuasnbHOW TOYKM OT BPEMEHM U KX
rpaduku.

CBobogHoe nageHue. YcKkopeHue cBobopgHoro nageHus. [BmxkeHne Tena,
OpPOLLUEHHOro MOA YIMOM K TOPM30HTY. 3aBWCMMOCTb KOOPAMHAT, CKOPOCTU U
YCKOPEHUS MaTepunasnbHON TOYKN OT BPEMEHN U NX rpadunKi.

KpuBonuHeliHoe aBmxeHune. [BukeHne matepuanbHOM TOYKN MO OKPY>XXHOCTW.
Yrnosas N NUHelnHas CKOPOCTb. Mepwuopg n yactota  ob6palleHus.
LleHTpocTpemuTenbHoe (HOpManbHOE), KacaTenbHoe (TaHreHumasnbHOe) 1 MNOoHoe
YCKOPEHNe MaTepunanbHON TOYKN.



TexHun4deckne yCTpPOWCTBA W TEXHONOrNMYECKMe MpPOLECChbl: CNMOOMETP,
OBVDKEHNE CHapsOoB, LEnHble, LecTepéHYaTtbie N PeMEHHbIE nepenadn, CKOPOCTHbIE
NPTHI.

HAemoHcTpayun.

Mopgenb cuctembl OTCHETA, WIOCTPAUMNA KMHEMATUYECKUX XapPaKTepUCTUK

OBVDKEHUS.

Cnocobbl nccnegoBaHnst OBVXKEHUI.

VnnocTpaums npegenbHoro nepexoga v u3amMepeHne MrHOBeHHOW CKOPOCTH.
MpeobpasoBaHne ABMXEHNIA C MCNONIb30BaHNEM MEXaHN3MOB.

MageHne Ten B BO3QyxXe N B Pa3peXXeHHOM NPOCTPaHCTBE.

Ha6niogeHne pBukeHust Tena, OPOLUEHHOrO Mop YIIOM K TFOPU3OHTY U
FOPU30HTaSIbHO.

HanpaeneHne CKoOpoCTu Npu ABUXEHUMN MO OKPY>KHOCTH.
NpeobpaszoBaHne yrinoBon CKOPOCTU B PEAYKTOPE.

CpaBHeHne nyTel, TPAeKTOpPWiA, CKOPOCTEN ABMXKEHNSI OQHOMO 1 TOrO XXe Tena
B pa3HbIX CUCTEMaXxX OTCYETa.

YueHunyecknii aKcnepuMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.
N3yyeHne HepaBHOMEPHOro ABWXEHUS C LENblo OnpefaeneHnss MrHOBEHHOM
CKOPOCTM.

VamepeHune yckopeHus npu NpsiMOSIMHENHOM PaBHOYCKOPEHHOM ABMXXEHUN NO
HaK/IOHHOW MJIOCKOCTMN.

ViccneposaHne 3aBUCUMMOCTU nytn OT BpeMeHn npm paBHOYCKOPEHHOM
OBV>XEHNN.

N3mepeHue yCKOpEeHMs cBO60OAHOrO nageHns (pekomeHgoBaHO
ncnosb3oBaHne L poBon nadoparopumn).

I/I3yqu|/|e OBM>KeHnA Tena, 6pOLLIeHHOFO ropn3oHTaJIbHO. I'IpOBepKa rmnoTesbl
o I'IpFIMOI7I FlpOI'IOpLI,I/IOHaJ'IbHOI7| 3aBNCMOCTUN MeXAy OaJIbHOCTbIO nonéTta v Ha4yanbHOWN
CKOPOCTbIO TeNa.

N3yyeHne pOBMXEHUA Tena MO OKPY>XXHOCTM C MOCTOSIHHOW MO  MOAysio
CKOPOCTbIO.

ViccnepoBaHue 3aBMCUMOCTM NMepuoaa o6palleHnst KOHUYECKOro MasiTHUKa oT
€ro napameTpoB.

Tema 2. [luHamuka.

MepBbIn 3akoH HbloToOHA. WHepumanbHble cucTeMbl OTCYETaA. [lpmHUMN
oTHocuTenbHocTn [anunes. HewnHepumanbHble cuUCTEMbl OTCYéTa (onpepenexHue,
npuMepbl).

Macca Ttena. Cuna. NpuHuMn cynepnosuuymm cusn.

BTopon 3akoH HbloTOHa Anst matepuanbHON TOUKMN.

TpeTuin 3aKoH HbtoToHa Ans MaTtepuasibHbIX TOYEK.



3aKOH BCEMMPHOro TArOTEHUS. OKBMBANEHTHOCTb PaBUTALMOHHON 1
NHEPTHOW MaccChbl.

Cuna Ts>xecTn. 3aBUCUMOCTb YCKOPEHUs1 CBOOGOAHOIO NaaeHns OT BbICOTbI Haf,
NOBEPXHOCTLIO MMAHETbl N OT reorpadunyeckon WnpoTbl. OBMXKeHne HeOECHbIX Ten u
X cNyTHUKOB. 3akoHbl Kennepa. MNepBas kocMmuyeckas CKoOpocCTb.

Cuna ynpyroctn. 3akoH [yka. Bec Tena. Bec Tena, pgsukyulerocsi ¢
YCKOPEHNEM.

Cuna TpeHusi. Cyxoe TpeHune. Cuna TpeHUs1 CKONbXXEHNST U CNa TPEHNS MOKOS.
KoadhduuneHT TpeHus. Cuna conpoTuBNEHNUs NPU OBVMKEHUN Tena B XXUOKOCTU UNn
rase, eé 3aBMCMOCTb OT CKOPOCTM OTHOCUTENBHOIO OBUXKEHUS.

[asneHne. mapocTtatudeckoe gasnerHne. Cuna Apxnvega.

TexHn4yeckne YyCTpoOUCTBA W TEXHOMIOMMYECKME MPOLECCHl: MNOALWUMHUNKN,
OBVKEHNE NCKYCCTBEHHbIX CMYyTHUKOB.

HdemoHcTpayun.

HabniogeHne OBuXeHust Ten B MHepUManbHbIX N HEMHEPUMAbHbIX CUCTEMaX

OTCYéTa.

|_|pI/IHL|,I/II'I OTHOCUTEJIbHOCTW.

KayeHune OByx uunnmHApos WM WapoB p83HOI7I MaccCbl C OOVNHaKOBbIM
YCKOpPEHNneEM OTHOCUTESIbHO Heleepu,VlaanoM CUCTEMbI OTCYETA.

CpaBHeHI/Ie paBHO,D,eVICTByPOLLLeVI NPUNOXKEHHbIX K TeJly CUJ1 C nponssefeHnem
MacCChbl TeJla Ha ero yCKopeHune B I/IHepLI,I/IaJ'IbHOI7I CUCTEME OTCYETA.

PaBeHCTBO cun, BO3HMKAOLWMX B pe3dynsTaTte B3auMOgeNCcTBUS Ten.
M3amepeHne macc no B3aMMOAENCTBUIO.

HeBecomocCTb.

Bec Tena npun yckopeHHOM nogbEemMe 1 nageHun.

LleHTpo6eXXHble MEXaHU3MbI.

CpaBHeHne cun TPeHUs MOKOSI, KA4EHNSI N CKONBbXXEHUS.

YueHunyecknii aKcnepuMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.
N3amepeHne paBHOOENCTBYIOLLEN CU NPU OBMXKEHUM BGpycKa Mo HakOHHOMN
MTIOCKOCTM.

I'IpOBepKa rmnoTesbl O HE3aBUCUMMOCTU BpemMeHUn OBMKEeHUA 6pyCKa no
HaKJIOHHOW MIOCKOCTU Ha 3aaHHOe pacCTosAHMEe OT ero Mmacchbil.

NccnepoBaHne 3aBWCUMOCTM CUN YMPYrOCTW, BO3HUKAKOWIMX B MPYXXUHE U
pe3nHOBOM o6pa3sLe, oT Ux aedopmaumn.

N3yyeHne OBMXEHUS CUCTEMbl TeN, CBA3aHHbIX HUTbIO, MEPEKMHYTON 4epesd
NErkum 6noK.

ViamepeHne koapduumeHTa TpeHUs MO BeNUYUHE YrNoBOro KoadduumeHTa
3asucumocT F,(N).

ViccnepgoBaHue OBudkeHust 6pycka rno HakMOHHOW MAIOCKOCTU C NepPEeMEHHbIM
KO3 hnumeHToM TpeHus.



N3yyeHne aBuXeHUst rpy3a Ha Basly C TPEHUEM.

Tema 3. Ctatuka TBEpAZOIro Tena.

A6conoTHO TBEpAoe Teno. [locTynatenbHoe W BpalwaTtenbHOEe OBUXXEHUE
TBEpPAOro Tena. MOMEHT CuMbl OTHOCUTENBHO Ocu BpalleHus. [ne4vo cunbl. CnoxeHne
cun, MPUIOXKEHHbIX K TBEpOoMY Teny. LleHTp TsxkecTu Tena.

YcnoBus paBHOBeCKst TBEPAOro Tena.

YcTon4ymBoe, HeycTon4mBoe, 6e3pasnn4yHoe paBHOBECHKE.

TexHn4eckne yCTPOWCTBA W TEXHONMOrMYECKME MPOLECCHhl:  KPOHLUTENH,
CTPOUTENbHBIN KPaH, peLLéTyaTbie KOHCTPYKLMN.

HdemoHcTpayun
Ycnosusi pasHoBecusl.

Bugpl paBHOBECUA.

YuyeHunyecknit akcrnepumeHT, 1abopaTopHbie paboTbl, NPaKTUKYM

VccneposaHne ycnoBuin paBHOBECUA TBEPQAOro Tena, WMEKLWEero oOcCb
BpaLLEeHus.

KoHCTpyunpoBaHne KpOHLITENHOB 1 PacyéT CUn ynpyrocTu.

3yyeHne ycTon4dmBoCcTn TBEPLOro Tena, MMEoLLEro naoLwaab onopbl.

Tema 4. 3aKOHbI COXPaHEHUs1 B MeXaHUKe.

VMnynbCc mMaTepuanbHOW TOYKWU, CUCTEMbI MatepuasnbHbiX Toyek. LleHTp macc
CUCTEMbI MaTepuanbHbIX TOYeK. TeopemMa 0 OBMXXEHUM LieHTpa Macc.

VMnynbc cusbl 1 n3ameHeHne nMmnynbca Tena.

3aKOH CoxXpaHeHnsa nMmnynbca.

PeakTuBHOE aBU>XeHME.

MoMeHT umMmnynbca martepuanbHOM ToukW. [lpeactaBneHne O CcoxpaHeHun
MOMEHTa NMMyrnbca B LEeHTPanbHbIX MOMsX.

Pabota cunbl Ha ManoM U Ha KOHEYHOM nepemelleHnn. [paduyeckoe
npeacTaeneHne paboTbl CUSbI.

MoLHOCTb cunbl.

KuHeTnyeckass aHeprusi maTtepuanbHOW To4yku. Teopema 06 WUSMEHEHUN
KNHETUYECKOWN SHEPIN MaTepPUanbHOMN TOYKN.

lMoTeHuManbHble © HenoTeHumanbHble cunbl. [loTeHunanbHas 3Heprus.
MoTeHumaneHas aHeprna ynpyro AedOpMUPOBAHHOW MPY>XXWHbL. [loTeHumanbHas
3Heprnsa Tena B OQHOPOLAHOM rpaBuTauyoHHOM none. MNoTeHumanbHasa aHeprus Tena B
rpaBUTaUMOHHOM MoOfle OAHOpOAHOro wapa (BHyTpM W BHe wWapa). Brtopas
KOCMUYECKasi CKOPOCTb. TpeTbs KOCMNYeCcKasi CKOPOCTb.

CBsa3b paboTbl HEMOTEHLUMaNbHbIX CUT C UBMEHEHNEM MEXaHNYECKOWN 3HEPriu
CUCTEMbI TeN. 3aKOH COXPaHEeHNsi MeXaHNYECKOWN SHEPruu.

Ynpyrue v Heynpyrme cTofIKHOBEHWS.

YpaBHeHne bBepHynnn pans unpoeanbHON >XMAKOCTW Kak CneacTtBve 3akoHa
COXPaHEHUs1 MEXaHNYECKOWN SHEPrun.

TexHn4eckne ycTponCTBa U TEXHOMOMMYECKME MPOLIECCHI: ABVKEHUE PaKeT,
BOOOMET, KOMEP, NPY>XUHHbIN MUCTONET, MTMPOCKOMN, (PUrypHOE KaTaHne Ha KOHbKax.



HAdemoHcTpayun

3aKOH COXpaHeHWst UMMynbCca.

PeakTnBHOE gBu>XeHne.

VIamepeHne MoLHOCTN CUsbI.

VIameHeHne aHeprumv Tena npu coBepLueHnn paboTol.

B3anMHble npeBpalleHns KUHETUYECKOW W MOTEHUManbHON 3HEeprui npu
AENCTBUN Ha Te10 CUMbl TAXXECTU U CUSIbl YNIPYrOCTHW.

CoxpaHeHune aHeprun npu cBo60gHOM NageHUun.

YuyeHunyecknii aKcrnepumMeHT, 1abopaTopHbie paboThl, MPaKTUKYM.

M3mepeHne nmnynbca Tena no TOpMo3HOMY Ny TMW.

MamepeHune cunbl TArn, CKOPOCTN MOLENN 3NEKTPOMOOUNS U MOLLUHOCTI CUMbI
TAMN.

CpaBHEeHne N3MEeHeHNs nMnynbca Tena ¢ UMMNybCOM CUnbI.

ViccnegoBaHue coxpaHeHust uMnybca npu yrnpyrom B3amMmonencTasum.

M3mepeHne KNHETMYECKOWN SHEPrun Tena rno TOpMO3HOMY Ny TMW.

CpaBHeHne N3MEHEHNs MOTEeHUMaNbHONW 3HEepPrun npy>XnHbl ¢ paboTon Cunbl
TPeHus.

OnpepgeneHne paboTbl CUMbl TPEHUS NMPU ABVXEHUW Tena Mno HaKIOHHOW
NSIOCKOCTN.

Paspen 3. MonekynsipHasa ¢pu3nka n TepmoguHamMmuka.

Tema 1. OCHOBbI MONIEKY/ISIPHO-KUHETUYECKON TEOPUN.

OcCHOBHblIE  MONMOXEHUSA  MOSIEKYNAPHO-KNHeTNYeckon Teopumn (MKT), wnx
onbITHOEe ob6ocHoBaHMe. Auddyans. BpoyHOBCKOe ABUXKEHME. XapakKTep OBUXEHUS 1
B3auMOAeNCTBNSA YacTul BelwlecTBa. Mogenu CTpoeHUs ra3oB, XXUOKOCTEN U TBEPLObIX
Ten n o6bsCHEHME CBOWCTB BellecTBa Ha OCHOBe aTUX mopgenei. Macca n pasmepsbl
Monekyn (atomoB). KonnyecTBo BelecTBa. [locTtosHHas Asoragpo.

TennoBoe paBHOBecue. TemnepaTtypa U crocobbl €€ usmepeHus. Lllkana
Temnepatyp Lenbcus.

Mopenb ngeanbHOro rasa B MOMNEKYNSAPHO-KMHETUYECKON TEOPUWN: YacTuubl
rasa ABWXXYTCS XaOTUYECKN N HEe B3aUMOLENCTBYIOT ApYr C OPYrOM.

[a3oBble 3akoHbl. YpaBHeHne Menpgeneesa—KnanenpoHa. A6contoTHas
Temnepatypa (wkana Temnepatyp KenbBuHa). 3akoH [anstoHa. M3onpouecchl B
noeanbHOM rase C  [MOCTOSHHbIM  KOAMYECTBOM  BewlecTBa. [padumyeckoe
npencTasneHne N3onpoLeccoB: N30Tepma, n3oxopa, nsobapa.

CBA3b Mexay [LOaBfeHVeM U CcpefgHen  KUHETUYECKOW  JHepruen
NOCTyNaTeNbHOro TEMOBOrO [OBUXKEHWUS MOMEKYN UWAaeanbHOro rasa (OCHOBHOE
ypaBHEHNE MONEKYNAPHO-KNHETMHYECKON TEOPUN NAEANTbHOIO ra3sa).

CBA3b abCcoNTHOM TemMnepaTypbl TEPMOANHAMUYECKOW CUCTEMbI CO CPeaHeEN
KMHETMYECKOW SHEPrmen NocTynaTelbHOro TEMMOBOro ABMXXEHNS €€ YacTul,

TexHnyeckune ycTponWcTBa W TEXHONMOrMYecKne npouecchbl: TepMOMETP,
6apomMeTp, Nosly4eHne HaHoMaTepunanos.



HdemoHcTpayun
Mopenu aBM>XeHns 4acTul, BeLLecTsa.
Mopenb 6POYHOBCKOIO ABMXKEHUS.
Bupeoponuk ¢ 3anncbio peanibHOro 6POYHOBCKOMO ABVXKEHUS.
Ounddysunsa xxungkocTten.
Mogenb onbiTa LLITepHa.
MpuTsxkeHne monekyn.
Mopenn KpucTanimyecKnx peLuéTok.
HabniogeHune n nccneposaHne N3onpoLeccos.

YuyeHunyecknin akcnepumeHT, 1aboparTopHbie paboTbl, NPaKTUKYM.

VccnegoBaHme npouecca YCTaAHOBNEHUS TEMiOBOro paBHOBECUS Mpwu
TenNo0obMeHe MeXay ropsivein U XonogHON BOSON.

N3yyeHne wn3otepmmnyeckoro npouecca (pPeKkoMeHOOBaHO WCMOb30BaHNe
undposon naboparopun).

M3y4yeHmne n3oxopHoro npouecca.

N3y4yeHne nsobapHoro npotecca.

lMpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. TepmoguHamuka. TernsnoBbie MaLUUHBbI.

TepmoguHamudeckas (T[) cwuctema. 3agaHve BHELWHWX YCNOBUWA AN
TepMOANHAMNYECKOW cucTeMbl. BHewHne n BHyTpeHHWe napameTpbl. [lapameTtpsbl
TEPMOANHAMNYECKOW CUCTEMbI KaK CpefHue 3Ha4YeHUs BENWYUH, OMUCbIBAKOLLMX €€
COCTOSIHVE HAa MUKPOCKOMNYECKOM YPOBHE.

HyneBoe Havano TepmoguHamukn. CamMonpousBOnbHas  penakcauums
TepPMOANHAMNYECKOW CUCTEMbBI K TEMIOBOMY PaBHOBECUIO.

Mopgenb wuvgeanbHOro rasa B TepMOOUHAMUKE — CUCTEMA YpaBHEHWN:
ypaBHeHne MeHgeneeBa—KnanenpoHa un BblpaXXeHWe [[Na BHYTPEHHEW 3Heprun.
Ycnosnss NPUMEHUMOCTM 3TOW MOAENN: HU3Kas KOHLUEHTpauus 4acTuu, BbICOKUE
TemnepaTypbl. BoipakeHne gnsa BHYTPEHHEN 3Heprnm 0gHOATOMHOIO UaeanbHOro rasa.

KBasucratudeckune n HectaTuydeckme npoLeccesl.

dnemeHTapHasa paboTta B TepMoavHamuke. BbluncneHne paboTbl No rpaduky
npouecca Ha pV-guarpamme.

Tennonepenaya Kak cnocob N3MEHEHNSA BHYTPEHHEN aHeprnm
TEPMOANHAMUNYECKOM CUCTEMDI 6e3  cosepLueHus paboTbl. KoHBekuu4,
TEennonpoBO4HOCTb, U3STy4YeHNe.

KonnyectBo TennoTbl. TennoémKocTb Tena. YaenbHas W MonAspHas
TENNOEMKOCTN BellecTBa. YpaBHeHne Maliepa. YaenbHasa TennoTta cropaHusi Tonnmea.
Pac4ét KonuyecTBa TennoTbl npu Tennonepepadye. [loHATMe 06 agmnabaTHOM
npouecce.

[MepBblin 3aKOH TepMOANHaAMNKN. BHYTPeHHSs aHeprs. Konnm4ecTso TennoThl
paboTa Kak Mepbl USMEHEHWS BHYTPEHHEN SHEPrN TEPMOANHAMNYECKON CUCTEMBI.

BTopoi 3akoH TepMOAMHaMWKLU LNS1 PaBHOBECHbIX MPOLECCOB: 4Yepesd
3afjaHHOEe pPaBHOBECHOE COCTOSiIHME TEepMOAMHAMUYECKOMW CUCTEMbI MNPOXOAUT
eOVHCTBEHHasn agmnabaTa. AbcontoTHas Temneparypa.



BTopon 3akoH TepMognUHaMUKK LSt HEPaBHOBECHbIX MPOLLECCOB: HEBO3MOXXHO
nepegatb TENNOTYy OT 6onee XONogHOro Tena K 6onee HarpeTtoMy 6e3 KomMmneHcauum
(Knayawnyc). Heob6paTtnmMocTb NpupOoAHbIX NPOLECCOB.

MpuHUMNbI AencTBMs TennoBbiX MawwuH. KM,

MakcumanbHoe 3HadeHue KO, Lukn KapHo.

OKOonornyeckne acrnekTbl MUCMOMIb30BaHUA TEMsoBbIX ABuraTenen. Tennosoe
3arpsi3HeHne OKpy>xatoLLen cpegbl.

TexHun4eckne yCTPOWCTBA W TEXHONOrMYEeCKMe MPOLECChl: XONOOUbHUK,
KOHOULMOHEP, [OW3ENbHbIA 1N  KapblopaToOpHbIA  gBuratenn, naposasi TypoOuHa,
NonyyYeHne CBEPXHU3KMX Temnepartyp, YyTuimsaumsa «TensioBbiXx» OTXOQOB C
NCNoNb30BaHNEM TEMMOBOr0 Hacoca, yTunmsauusi 6MoopraHM4Yeckoro TonavMea Ons
BbIpabOTKIN «TEMIOBON» 1N INIEKTPOIHEPTNN.

HAemoHcTpayun.
3ameHeHne TeMnepaTypbl Npu aanabaTtn4yeckom pacLupeHni.
Bos3pgyLwHoe orHmeo.
CpaBHeHue ygenbHbIX TeNI0EMKOCTEN BELLECTB.
Cnocobbl NIBMEHEHUST BHYTPEHHEN SHEPTUI.
VccneposaHue agnabaTHoro npotecca.
KoMnbloTepHble MOAEN TENNOBbLIX ABUraTeNen.

YueHnqyeckunii akcriepumMeHT, 1abopaTopHbie paboTbl, NPaKTUKYM.

N3mepeHne yaenbHom TeENNOEMKOCTH.

ViccnepoBaHue npolecca ocTbiBaHMSA BelLecTsa.

VccnepoBaHue agnabatHoro npotecca.

N3yyeHne B3aMMOCBSI3N 3HEPrUM MEXMOJIEKYNSIPHOMO B3aMMOOENCTBUS 1
TemnepaTtypbl KUNEHUS XKNOKOCTEN.

Tema 3. ArperaTtHbie COCTOsIHUS1 BewjecTBa. ®a3oBbie rnepexogbl.

MapoobpasoBaHne U KoHAeHcauus. VicnapeHue n kuneHue. YaenoHas Tennora
napoobpasoBaHus.

HacbllWweHHble 1 HeHacbllWweHHble napbl. KadecTBeHHas 3aBUCUMOCTb
NAOTHOCTM M AAaBMEHUS HACbIWEHHOrO napa OT TemMnepartypbl, UX HE3aBUCUMOCTb OT
06bEMa HacbILEeHHOro napa. 3aBMCMMOCTb TemMnepaTtypbl KUMEHWUs OT [aBfieHNsa B
>KUAKOCTN.

BnaxkHocTb Bo3gyxa. AGCOMOTHAA N OTHOCUTENIbHAs BIaXXHOCTb.

Teéppoe Teno. Kpuctannuyeckue n amopdHbie Tena. AHU3OTPOMNUS CBOWCTB
KpuctannoB. [lnaBneHne wn Kpuctannusauusi. YaenoHas TennoTta nnaBfeHus.
Cy6numauus.

Hedopmaumm TBEpporo Ttena. PacTtaxeHue n cxatme. Casur. Mogynb HOHra.
Mpepen ynpyrux gecdopmaumin.

TennoBoe pacluMpeHne XUAKOCTEN N TBEPAbIX Ten, OObEMHOE U NIMHENHOE
paclmpeHne. AHrapMoHM3M TensoBbiX KonedbaHuin 4acTul, BeLlecTBa Kak npuyumHa
TEMNMOBOro pacLUMpPEHNS Ten (Ha KA4eCTBEHHOM YPOBHE).

lNpeobpazoBaHune aHepPrnn B ha3oBbIX Nepexonax.

YpaBHeHne Tennosoro 6anaHca.



MoBepxHOCTHOE HaTsKeHne. Koa@UuMEHT MOBEPXHOCTHOINO HAaTSXXEHUS.
KanunnspHble aBneHusi. [aBneHne nop WCKPUBNEHHON MOBEPXHOCTLIO >XUOKOCTW.
dopmyna Jlannaca.

TexHn4eckune yCcTponCcTBa M TEXHONOIMMYECKME NPOLECCHI: XKNOKNE KpucTansbl,
COBPEMEHHbIE MaTepuanbl.

HdemoHcTpayun
TennoBoe paclumpeHve.
CBoncTBa HaCbILWEHHbIX NapoB.
Kunenve. KuneHne npu NOHMXEHHOM OaBNeHNMN.
M3amepeHune cunnbl NOBEPXHOCTHOIO HATSXXEHUS.
OnbITbl C MbINTbHBIMY MNIEHKAMM.
CmaumBaHue.
KanunnsipHbie SBNeHus.
Mopenn HEHbIOTOHOBCKOM XXUOKOCTH.
Cnocobbl N3MePEHNS BNAXKHOCTH.
ViccnepgoBaHue HarpeBaHns 1 NNaBneHnst KPUCTaNIMYECKOro BELLLECTBA.
Bugpbl pedopmaumi.
HabnogeHne manbix geopmaumin.

YuyeHunyecknii akcnepumeHT, 1abopaTopHbie paboTbl, NPaKTUKYM.

3y4yeHne 3aKkOHOMEPHOCTEN UCNapeHNs XXNAKOCTEN.

M3mepeHune yoenbHoM TennoTbl NNasneHns nbaa.

V13y4yeHne CBONCTB HACbILEHHbIX NapoB.

NamepeHne abCoMlOTHOM BA2XXHOCTM BO34yXa W OUEHKa MacCbl NapoB B
NMOMELLIeHUN.

N3mepeHne koadhduumeHTa NoBEPXHOCTHOIO HaTSXKEHWSI.

N3mepeHune mopyns HOHra.

WccnepgoBaHne 3aBucUMOCTU  gedopmauumn  pe3nHoBoro obpasua oT
NPUNOXEHHOWN K HEMY CWJbI.

Paspen 4. dnekTtpoanHaMmumka.
Tema 1. OneKkTpu4eckoe nosne.
onekTpmn3auma Ten n e€ nposiBneHusa. dnekTpuyeckuin 3apsa. [Oea supa
ANeKTpn4eckKnx  3apsagoB.  [pOBOAHWMKK,  ONGNEKTPUKU U NONYNPOBOAHUKMN.
OneMeHTapHbIN ANEKTPUYECKNI 3apsf. 3aKOH COXPaHEHUs1 SNIEKTPUYECKOro 3apsiaa.
B3anmopencTteue 3apanos. ToyedHble 3apsabl. 3akoH KynoHa.
dnekTpuyeckoe none. Ero gencrene Ha anekTpuyeckne 3apsigbl.
Hanps>kéHHOCTb  anekTpuyeckoro  nonsi.  [po6Hbin  3apsa. JlvHun
HaNPS>XXEHHOCTUN anekTpuyeckoro nonsa. OgHopoaHOe ANeKTpUYecKoe norne.
[MoTeHUManbHOCTL 3NEeKTpPOCTaTUYECKOro Mnons. Pas3HOCTb noTeHunanoB wu
Hanps>xeHne. [loTeHuManbHas 9SHeprns 3apsiga B 9NEeKTPOCTaTUYECKOM  Mofe.
MoTeHuman anekTpocTaTnyeckoro nond. CBA3b HAMPSXKEHHOCTM MNOMS U PA3HOCTU
noTeHUManoB ANd  9NeKTPOCTaTM4eCcKoro nofad (Kak OAHOPOAHOro, TakK W
HEeo4HOPOOHOIO).
MpuHUMN cynepno3numm anekTpuy4ecKnx nonei.



Mone To4e4yHoro 3apsipa. [lone paBHOMEPHO 3apsbkeHHou cdepbl. [Mone
PaBHOMEPHO 3apshKEHHOro no o06béMy wapa. [lone paBHOMEPHO 3apSXKEHHOM
OECKOHEYHON NAOCKOCTU. KapTuHbl AMHWMIA  Hanps>KEHHOCTU 3TUX Nonem u
9KBUMOTEHLMANbHbBIX MOBEPXHOCTEN.

[MpoBOAHMKM B 3afeKTpOCTaTU4ECKOM MNosie. YCnoBme paBHOBECKS 3apsgoB.

LnanekTpukn B 3NeKTpoCTaTU4ECKOM none. InanekTpnyeckas
NPOHNLAEMOCTb BeLLeCTBa.

KoHpeHcaTop. ONeKTPOEMKOCTb KOHAeHcaTopa. OSIEKTPOEMKOCTb MIOCKOro
KOHOeHcaTopa.

MapannenbHoe coegnHeHne KoHaeHcaTopoB. NocnegoBaTensHoe coeanHeHne
KOHOEHCaTopOoB.

OHeprusa 3apsiKeHHOro KoHAeHcaropa.

[BUKeHne 3apsa>KEeHHON YacTuLbl B OGHOPOAHOM 3MIEKTPUYECKOM MOJIE.

TexHn4eckne ycTpoucTBa W TEXHONOrMYecKne npoLUecChl: 31EKTPOCKOM,
3NIEKTPOMETP,  SNeKTpocTaTMyeckas 3awuta, 3a3eMiieHne  aneKTpornpubopos,
KOHOeHcaTopbl, reHepaTop BaH ge Npaada.

HdemoHcTpayun

YCTPOWCTBO 1 NPUHLMN AENCTBUS 3NEKTPOMETPA.

DneKTpnyecKoe nosne 3apsi>KeHHbIX LLapUKOB.

DNeKTpuyecKoe none AByX 3aps>KeHHbIX NIacTuH.

Mopenb anekTpocTaTndeckoro reHepartopa (BaH ge lpaada).

MpOBOAHNKM B 9NEKTPUHECKOM MOJSeE.

dneKkTpocTaTnyeckas 3awmra.

YCTpOWCTBO 1 AeNCTBME KOHAEHCATOpPa NOCTOAHHOW 1 NEPEMEHHO EMKOCTH.

3aBNCMMOCTb  3NIEKTPOEMKOCTN  MNIOCKOro  KOHAEHcatopa OT  niowagu
NNaCTUH, PACCTOSHUSA MEXAY HAMN N ON3NEKTPUYECKON MPOHNLLAEMOCTMN.

OHeprvsa aneKTpnU4ecKoro Noss 3aps>XeHHOro KoHaeHcaTopa.

3apsigka 1 paspsgka KoHgeHcaTopa Yepes pesncTop.

YuyeHun4yecknn aKkcrnepumMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

OueHka cun B3aumogencTena 3apsi>KeHHbIX Ter.

HabniogeHne npesBpalleHnsi 3Heprum 3apsi)KeHHOro KoHgeHcaTopa B 3Hepruto
N3Ny4yeHns ceeToamnoaa.

M3y4yeHune npoTekaHusa Toka B Lenun, cogep kallen KoHageHcaTop.

PacnpepgeneHune pasHoCTn noTeHumnanos (Hanps»>KkeHWs) npwn
nocnegoBaTelbHOM COeHEHNN KOHOEHCaTOPOB.

VccneposaHue paspsiia KoHgeHcaTopa Yepes pesncTop.

Tema 2. [TOCTOSIHHbIN 37IEKTPUYECKUIN TOK.

Cuna Toka. MNoCTOSHHbIN TOK.

YcnoBusa CywecTBOBaHUA MOCTOSIHHOMO 3MeKTPUYECKOro Toka. WCTOYHMKN
Toka. HanpsikeHne U n 3C 6.

3akoH Oma gng yyacTtka uenm.

DNIeKTpUYECKoe ConpoTuUBneHne. 3aBNCMMOCTb COMPOTUBEHNS OOGHOPOAHOMO
NpPoOBOAHMKA OT ero AnvHbl U MJoWwaan MNonepeyHoro ceyeHus.  YpenoHoe
COMpoTuBIEHNE BeLLecTBa.



lMocnepoBatenbHoOe, napannenbHoe, CMEeLWaHHOe COoeAVHeHnEe MPOBOOHUKOB.
PacyéT pa3BeTBNEHHbIX anekTpudecknx uenen. MNMpasuna Knpxroda.

PaboTa anekTpunyeckoro Toka. 3akoH [xoyns—JleHua.

MOLHOCTb 9neKTpMYecKoro Toka. TennoBad MOLWLHOCTb, Bblaensdemasi Ha
pesuncTope.

S[C n BHyTpPEeHHee COMPOTUBEHNE NCTOYHMKA ToKa. 3akoH OMa gns nonHom
(3aMKHyTOWN) anekTpnyeckon uenn. MoLHOCTb NCTOYHMKA ToKa. KOpoTKoe 3amMbikaHue.

KoHpeHcaTtop B Lenu NOCTOAHHOMO ToKa.

TexHnyeckne yCTpPOWCTBA W TEXHOMOMMYECKNE TMPOLECChl:  aMMepMeTp,
BONBTMETP, PEOCTAT, CHETHMK INEKTPUYECKON SHEPTUN.

HdemoHcTpayun

ViamepeHune cusbl TOKa U Hanpsi>XeHns.

ViccnegoBaHve 3aBUCUMOCTW CWMbl TOKA OT HamnpshKeHWa Ons pesnctopa,
NlaMnbl HaKanuBaHWA 1 ceeToanoaa.

3aBNCMMOCTb COMNPOTUBAEHMS LUINHOPWUYECKUX MPOBOAHNKOB OT  OJIHbI,
naowann nonepeYHoro ceveHns n matepuana.

ViccnegoBaHue 3aBNCMMOCTM CUSbl TOKA OT COMPOTUBAIEHNS NMPU NOCTOSHHOM
HanPs>XEHNN.

Mpsmoe namepeHne SC. KopoTkoe 3aMblkaHUe rajfibBaHUYECKOro anemMeHTa
N OLeHKa BHYTPEHHErO COMPOTUBIIEHNS.

Cnocobbl coeanHeHnss NCTOYHUKOB Toka, JLC 6aTtapen.

ViccnegoBaHue pa3HOCTU NOTEHUMANoB MexXay MofcaMn UCTOYHMKA TOKa OT
CUnbl TOKa B LiEnMW.

YuyeHunyecknmn akcrepumeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

ViccnegoBaHve CMeLLaHHOro coeguHeHns Pe3ncTopoB.

N3amepeHune ygenbHOro ConpoTMBAEHNS NPOBOAHNKOB.

ViccnegoBaHue 3aBUCUMOCTUM  CUfbl TOKa OT  HanpsbKeHus gns namnbl
HaKanueaHus.

YBenuyeHne npegena namepeHus amnepMeTpa (BonsTMeTpa).

NamepeHne 3C n BHyTPEHHEro CONPOTUBAEHNS UCTOYHMKA TOKa.

Wccnepgosanue 3asucnmoctn O0C ranbBaHMYeCKOro afieMeHTa OT BPEMEHU
NPV KOPOTKOM 3aMblKaHUN.

ViccnegoBaHne pa3HOCTU NMOTEHLMANOB MexXAy MOMcaMn UCTOYHMKA TOKa OT
CUnbl TOKa B LIEMNMW.

ViccnepoBaHve 3aBMCUMMOCTU MOME3HON MOLLHOCTU UCTOYHUKA TOKa OT CWUJibl
TOKa.

Tema 3. Toku B pasnn4Hbix cpegax.

dnekTpuyeckad MpoBOAMMOCTb  Pa3fUYHbIX  BELLECTB.  ONEKTPOHHas
NPOBOANMOCTb TBEPAbIX MeETaNNoB. 3aBUCUMMOCTb COMNPOTUBMEHUS METaNNoB OT
TemnepaTtypbl. CBEPXNPOBOAMMOCTb.

DNEKTPUYECKUN TOK B BakyymMme. CBONCTBA 3IEKTPOHHbIX MY4YKOB.

[MonynpoBOgHUKMN. CobcTBeHHas n npumMmecHas NpPOBOAMMOCTb
nonynposogHukoB. CBoncTBa p—n-nepexopa. lNonynpoBogHUKOBbIE NPUOOPLI.



ONEKTPUYECKUIN TOK B IMEKTPONUTAX. ONEKTPONUTUYECKasi amccouunauus.
OnekTponna. 3akoHbl Papages onsa aneKkTponmsa.

onekTpudeckuin ToK B rasax. CamMOCTOATENbHbIA U HECAMOCTOSATENbHbIN
pas3psg. PasnnyHble Tunbl camocTosTenbHoro paspsga. MonHus. lNnasma.

TexHun4yeckne yCTpoOMCTBA W MNPAKTUYECKOE MPUMEHEHME: ra3opas3psgHble
namnbl, 3NEeKTPOHHO-Ny4YeBas Tpybka, MoAynpoBOOHMKOBbIE NpubopLl:  aunog,
TpaH3ucTop, oToamon, CBETOAMOA, rasnbBaHuKa, paduHMpoBaHME Megu, BbinnaBka
ANIOMUHUS, SNEKTPOHHAA MUKPOCKONMMSI.

HdemoHcTpayun.
3aBUCUMOCTb CONMPOTUBIIEHNSA METANIOB OT TEMMNepaTypsbl.
MpoBOANMOCTbL SNEKTPONNTOB.
3akoHbl anekTponusa Gapages.
VickpoBoi pa3psig 1 NpOBOAMMOCTbL BO3AyXa.
CpaBHeHne NpoBOaMOCT METASIOB U NONYNPOBOAHNKOB.
OOHOCTOPOHHSASA NPOBOANMOCTbL Anoaa.

YuyeHunyecknii akcnepumeHT, 1abopaTopHbie paboTbl, MNPaKTUKYM.

HabniogeHne anekTponusa.

M3mepeHne 3apsiga 0gHOBaNEHTHOro MOHa.

ViccnepgoBaHne  3aBUCUMOCTW  COMPOTUMBIEHUS  TepmMope3ucTopa  oOT
Temnepartypbl.

CHsATUE BOMbT-aMNepHON XapakTepUCTMKKN anoga.

PUu3nyecKnn NPaKTUKyM.

Cnocobbl u3mMepeHnst PU3NYEeCKNX BEMNHYUH C NCMONb30BAHNEM aHANIOrOBbIX U
UNPPOBBLIX  M3MEPUTENbHBLIX MNPUOOPOB U  KOMMbIOTEPHbLIX AATYMKOBbLIX CUCTEM.
AGCONIOTHbIE U OTHOCUTENbHbIE MOrPELUHOCTN U3MEPEHUN (DU3NYECKNX BESINYUH.
OueHka rpaHuL, NorpeLLHOCTEN.

[MpoBegeHMe  KOCBEHHbIX  U3MEPEeHU,  UCCefoBaHWn  3aBUCUMOCTEN
PU3NYECKNX BENUYUH, MPOBEpPKA MNPEnSIOKEHHbIX runoTe3 (Bblbop K3 paboT,
ONnCaHHbIX B TEMaTU4YeCKUX pasfenax «YYeHUYeCKUn SKCrepPUMEHT, nabopaTopHbie
pPaboTbl, MPAKTUKYM»).

MeXxnpeameTHble CBA3MU.

M3ydeHne kypca pusnkun yrnybnéHHoro yposHs B 10 Knacce ocyLLeCTBNSAETCS
C YYETOM cofep)XaTesbHbIX MEXNPEOMETHbIX CBA3E C KypcamMy MaTteMaTtuiku,
érnonoruu, XxMmumn, reorpaun N TEXHONOr K.

MexnpegmeTHble rMOHATUSI, CBSI3aHHble C WU3y4YEeHWeM MEeTO4O0B Hay4HOoro
MO3HaHUA: sABNEHne, Hay4HbI hakT, rmnoTesa, pusndeckas BennymnHa, 3aKoH, Teopus,
HabnogeHne, 3KCNepuMEHT, MoeNnpoBaHue, MoAeNb, W3MepeHue, MNOrpeLlHoCT
N3MEPEHUN, N3MEPUTENBbHbIE NPUBOPSLI, LnudpoBas nadopaTopus.

MaTtematuka: pelleHne CuctemMbl ypaBHeHMW. JlnHenHas QyHKUusA, napabona,
rmnepbona, nx rpadukn n cBoncTea. TPUroHOMETPUYECKNE PYHKLNN: CUHYC, KOCUHYC,



TaHreHc, KoOTaHreHc, OCHOBHOE TPUIrOHOMETPU4YeCKOoe TOXOEeCTBO. BeKTOpr n nx
NPOoeEKUNN HAa OCU KOOPAONHAT, CIlIOXKEeHNE BEKTOPOB.

Buonoruns: mexaHN4eckoe [OBWKEHME B >XUBOW npupoge, puddysnsa, ocmoc,
TENSI0OOMEH >KMBbIX OPraHU3MOB, TEMJIOBOE 3arpsi3HEHWE OKPY>Kalollen cpenbl,
yTuamsaumss  6MOOpraHM4eckoro  TonnavMeBa AN BblpabOTKU  «TEMNNOBON» U
3NIEKTPOSHEPIrnN, MOBEPXHOCTHOE HATSXKEHVWEe U KanunnsipHble SIBeHUS B Npupoge,
NEKTPUYECKIME ABNEHUS B XXNBOW NPUPOLE.

Xumus: AONCKPETHOE CTpoeHne BelwecTBa, CTpoeHne aTtoMoB W1 MOJIEKYSl, MOJIb
BellecTtBa, MOJIApHasd Macca, nonydeHne HaHoMartepuasioB, TersioBble cBOMCTBA
TBép,D,bIX TeN, >XXWAKOCTEN W raso., XUgKue KpucTasibl, 3aneKTpun4eckmne cBoOMCTBA
MeTaJlJ10B, ANEKTponnTn4ecKas anccounauung, rajibBaHnKa, AJIEKTPOHHanA
MUKPOCKOMnA.

leorpaghus: BnaxxHOCTb BO3ayxa, BETPbl, 6apoOMeETP, TEPMOMETP.

TexHonorus: npeo6paSOBaH|/|e OBUWKEHNA C WUCMOMb30BaHMEM MEXAHU3MOB, y‘-IéT
CyxXoro ”n >XunakKoro TpeHnAa B TEXHUKe, CTaTUud4eCKne KOHCTPYKLUUU (KpOHLLITeI7IH,
peLIJéT‘-IaTbIe KOHCprKLI,I/II/I), ncrnonb3oBaHnNe 3akKOHOB COXpaHEeHUsA MeXaHUKU B
TEXHUNKE (FI/IpOCKOI'I, BOLOOMET U p,pyrl/le), OoBuratesib BHyTpeHHero cropaHund, napoBas
Typ6|/|Ha, ObITOBOW XONOOUBHUK, KOHOMUMOHEP, TEXHONOIMMN nojly4eHnAa COBpeMeEHHbIX
mMaTtepunanos, B TOM 4ucne HaHomMartepmnanoB, N HAHOTEXHOJIOINWN, SNIEKTPOCTaATUYECKasdA
3aLlinTa, 3a3eMrieHne 3J'IeKTpOI'Ip|/I60pOB, rasopaspsdgHbie namribl,
noslynpoBoOAHNKOBbIE |'|p|/|6opb|, rafibBaHuKa.

11 KJ1IACC

Paspen 4. dnekTtpoanHaMmumka.
Tema 4. MarHuTHoe norsne.

B3aumopencteme nocTosiHHbIX MarHUTOB 1 NPOBOAHNKOB C TOKOM. MarHuTHoe
none. BekTtop MarHuTHOM wHAYKUUKW. [MpuHUMA Cynepnosnuuyn MarHWUTHbIX MOnen.
JIMHWUM MarHUTHON NHOYKLNN.

MarHuTHoe none NpPOBOAHMKA C TOKOM (MPSIMOrO MPOBOAHWKA, KaTyLWKK W”
Kpyrosoro suTka). OnbIT 9pcTeqa.

Cuna Amnepa, eé HanpaBneHne 1 Mogyrb.

Cwuna JlopeHua, eé HanpasfeHne N Moaynb. [BUXeHNE 3apsXKEHHON YacTULbl B
ogHOpPOAHOM MarHUTHOM none. PaboTta cunbl JlopeHua.

MarHnTHoe none B BellecTee. PeppoMarHeTKK, Napa- n guamarHeTuKu.

TexHn4eckne ycTpomcTBa W TEXHOMOMMYeCKne npouecchbl: MNPUMEHEHNE
NOCTOSIHHBbIX MarHUTOB, 3NEKTPOMAarHUTOB, TECTepP-MYNLTUMETP, 3NeKTpoaBuraTenb
Akobu, yckopuTenn afnemMeHTapHbIX YacTul,.

HdemoHcTpayun.
KapTuHa NMHUN NHAYKUMM MarHUTHOIO NOASA NOSI0COBOro 1 NOLKOBOOOPA3HOro
NOCTOSAHHbIX MarHUTOB.



KapTuHa nMHMin MarHUTHOW MHAYKUUX NONSA AMHHOINO NMPSAMOro NpOBOAHUKA U
3aMKHYTOrro KOMbLEBOro NPOBOAHNKA, KATYLLUKN C TOKOM.

Bsanmopgenicteune aByx NpOBOAHNKOB C TOKOM.

Cwnna Amnepa.

Henctene cunbl JlopeHua Ha MOHbI AneKTpoanTa.

HabniogeHne aBM>XeHMS nyyka aN1eKTPOHOB B MarHUTHOM Mofe.

MpuHUMn OencTBens 3NEKTPON3MEPUTENBHOIO npmnéopa
MarHUTO31EKTPUYECKON CUCTEMBI.

YuyeHunyecknii aKcrnepumMeHT, 1abopaTopHbie paboThl, MPaKTUKYM.
VccnegoBaHne MarHUTHOMO MOt MOCTOSIHHbIX MarHUTOB.
ViccneposaHne cBONCTB heppOMarHETUKOB.
ViccnepgoBaHue gencTBust NOCTOSSHHOrO MarHMTa Ha PaMKy C TOKOM.
N3mepeHune cunbl Amnepa.
N3y4yeHmne 3aBncmMMOCTU cunbl AMnepa oT Cusibl TOKa.
OnpepgeneHne MarHUTHON MHAYKLUMN HA OCHOBE U3MepeHunsi cunbl AMnepa.

Tema 5. dneKTpomarHuTHasi UHQYKLMNS.

SBneHne aneKTpoMarHUTHON MHOYKUMN. [TOTOK BEKTOpa MarHUTHOW NHOYKLUMW.
OOC wmHAyKumn. 3akoH anekTpomarHuUTHon uHaykuun @dapapes. Buxpesoe
anekTpu4deckoe rone. Tokn Oyko.

SAC nHaykumm B NpoBOLHVKE, OBUXKYLLEMCS B OQHOPOAHOM MarHUTHOM Mofe.

Mpasuno JleHua.

NHOykTuBHOCTL. KaTylwKa MHAYKTUBHOCTU B Lienn NOCTOSIHHOIo ToKa. SBneHne
camonHgykumn. SC camonHOyKumn.

DHeprna MarHUTHOrO NONSA KaTyLWKU C TOKOM.

DNeKTpoOMarHUTHoE rnorne.

TexHn4eckune ycTponcTea U TEXHONOMMYECKNEe NPOoLECChI: UHOYKLUMOHHAA Nevb,
COneHouA, 3awnTa oT ANeKTpu3aunn Ten Npu ABM>KEHUN B MarHUTHOM nosfie 3emnu.

HdemoHcTpaynn.

HabnogeHvne aBneHns aneKTpoMarHUTHON MHAYKLUUN.

Wccnepgosanve 3asucumoctn IDOC MHAYKUMM OT CKOPOCTU WUIMEHEHUSA
MarHMTHOro NoToKa.

MNpasuno JleHua.

MapgeHne marHuTa B antoMuHUeBon (MegHon) Tpyobe.

SBneHne caMonHOYKLUNN.

WccneposaHue 3asuncumoctn I90C camMouHAyKUuuK OT CKOPOCTU U3MEHEHUSA
CUnbl TOKa B LIEMNMW.

YueHn4ecknii aKcrepuMeHT, 1abopaTopHbie pa6oTbl, MPaKTUKYM.
VccnepgoBaHue SiBNEHUS aNeKTPOMarHUTHOW MHOYKLMN.
OnpepgeneHve NHAYKUMX BUXPEBOIO MarHUTHOMO Monsi.
VccnepgoBaHue SiBNeHNsi CaMOUHAOYKLAN.

C6opKa Mofenm aneKTPOMarHMTHOro reHepaTtopa.



Pa3pen 5. Kone6aHusi n BOJIHbI.
Tema 1. MexaHu4deckune KosiebaHus.

KonebaTtenbHasa cuctema. CBob6oaHble KonebaHus.

lapMoHuyeckne konebaHusi. KnHemaTtndeckoe u ANMHAMUYECKOE OnncaHue.
OHepreTn4yeckoe OnncaHue (3aKOH COXPaHEeHUs MexaHU4YecKon 3Hepruv). BbiBoa
OANHAMWYECKOrOo OMMCaHUS FapMOHMYECKUX KonebaHnin N3 UX 3HEPreTUHeckKoro u
KWHEMATNYECKOro OnnucaHus.

Amvnnutyga n dasa konebaHun. CeBsA3b aMnauTygbl KonedaHui WNCXOOHOW
BEMMNYUHBI C amMMINTygamMmn KonebaHnn eé CKOPOCTU U YCKOPEHUS.

Mepnog wn 4actota KonebaHuin. [lepuon Manbix CBOOOAHbLIX KofebaHuin
MaTtemaTnyeckoro MmastHuka. lNepnopg cBo60aHbIX KONebaHNN NPY>XUHHOMO MasiTHUKa.

MoHaTne o 3aTyxalwmx konebaHusx. BblHy>XaeHHble KofnebaHus. Pe3oHaHc.
PesoHaHcHass KkpuBasi. BnusHme 3aTyxaHuss Ha BWL PE3OHAHCHOW  KPUBOW.
ABTOKONebaHus.

TexHn4yecKkne ycTpoucTBa U TEXHONOMMYECKME MNPOLECCHl: METPOHOM, 4achl,
Kayenu, My3blKasibHble UHCTPYMEHTbI, cencmorpad.

HdemoHcTpayun.

3anucb KonebaTenbHOro ABUXXEHUS.

HabniogeHne He3aBUCMMOCTM Mepuoda Manbix KonebaHuii rpysa Ha HUTU OT
amMnAnTyAabl.

ViccnepgoBaHuve 3aTyxatowmx KonebaHuin n 3aBUCUMOCTI neproga CBO60OHbIX
KofiebaHu OT CONPOTUBNEHNS.

WccnepgoBaHne konebaHnin rpy3a Ha MacCUBHOW MPYy>XWHE C  Lesblo
hopMmpoBaHns NpeacTaBneHnin 06 ngeanbHON MOAENN NPY>KMHHOMO MasiTHUKA.

3aKOH COXpaHeHNst SHEPrn Npu KonebaHnsix rpy3a Ha Npy>XnHe.

VccnepgoBaHue BbIHY>XXAEHHbBIX KonebaHuia.

HabniogeHne pe3oHaHca.

YueHndyeckui akcriepuMmeHT, nabopaTtopHble paboTbl, MPaKTUKYM.

N3mepeHne nepuopga CBOOOAHbLIX KonebaHW HUTAHOrO U MPYXXMHHOrO
MasATHVKOB.

N3yyeHre 3aKoHOB OBVXXEHNS Tena B XoAe KonebaHuin Ha ynpyromM rnoasece.

N3yyeHre aBuXeHNA HATSHOro MasTHUKA.

[NpeobpazoBaHne aHeprm B NPY>XMHHOM MasTHUKE.

ViccnepoBaHue ybbiBaHMSA amMnanTygpl 3aTyXaroLwwmx KkonebaHuni.

ViccnepoBaHue BblHY>KAEHHbIX KonebaHui.

Tema 2. dneKTpomMarHUTHbI€ Kosie6aHus.

KonebaTenbHbln  KOHTYp. CBOGOAHbIE ANEKTPOMarHUTHble KonebaHus B
noeanbHoM KonebaTtenbHOM KOHType. dopmyna TomcoHa. CBA3b amMnnuTyabl 3apsaa
KOHOeHcaTopa C aMmnanTygomn CUibl TOKa B KonebaTelbHOM KOHTYpe.

3aKOH COXpaHeHns aHeprmn B ngeanbHOM KonebaTenbHOM KOHTYpe.

3aTyxawowme 3NEeKTPOMarHuTHbIE KonebaHus. BbIHY>XeHHble
3NeKTpOMarHuUTHble KonebaHus.



[MepeMeHHbIn  TOK. MOLWHOCTL MNEepeMeHHOro Toka. AMMAUTYQHOE U
AENCTBYIOLLEE 3HA4YeHMe Cuilbl TOKaA W HanpsbKeHUs npu  pasnu4Hon opme
3aBMCMMOCTU MEPEMEHHOIO TOKa OT BPEMEHM.

CuHycomnganbHbli NEPEMEHHbIN TOK. Pe3ncTop, KOHAeHcaTop M KaTywlka
WHOYKTMBHOCTW B LUENW CUHYCOMAANIbHOro MNepeMeHHOro Toka. Pe3oHaHC TOKOB.
Pe3oHaHC Hanps»keHuia.

NpeanbHbin  TpaHcdopmatop. [lpon3BoacTBo, nepepada UM noTpebneHune
SNEKTPUYECKON IHEPTU.

OKonorn4yeckme puUcKuM npu MNPOU3BOACTBE anekTpoaHeprun. Kynetypa
NCMNOSIb30BaHNSA NEKTPOIHEPI N B MOBCEAHEBHOM XXUSHN.

TexHn4eckne yCTpoOUCTBA W TEXHOSOMMYECKNE MNPOLECCHl: JNeKTPUYECKui
3BOHOK, reHepaTop NepeMeHHOro TOKa, IMHUK 3neKTponepenay.

HdemoHcTpayun.

CB060OAHbIE ANEKTPOMArHNTHbIE KOnebaHus.

3aBNCMMOCTb 4aCTOTbl CBOOOAHbIX KONebaHun OT MHOAYKTUBHOCTU U EMKOCTU
KOHTYypAa.

OcuunnorpamMmmbl 3N1EKTPOMarHUTHbIX KonebaHuia.

[eHepaTop HezaTyxarLmX NEKTPOMArHUTHbIX KONebaHu.

Mogenb anekTpoMarHUTHOro reHepaTtopa.

BbIHY>XOEeHHble CUHYycouaanbHble KonebaHus.

PeaucTtop, kaTywka WHOYKTUBHOCTU W KOHAEHCAaTop B Lenu nepemMeHHOro
TOKa.

PesoHaHC npu nocnegoBaTeflsHOM  COEAWHEHUW pPe3ncTopa, KaTyLuKu
NHOYKTMBHOCTU N KOHAEHcaTopa.

YCTpONCTBO 1 NPUHLMN AENCTBMS TpaHchopmMaTopa.

Mogenb NuHUK anekTponepenadn.

Y4yeHunyecknn akcnepumeHT, 1abopaTopHbie paboTbl, MNPaKTUKyM.

N3y4deHne TpaHcdopmartopa.

ViccnepgoBaHve nepeMeHHOro TokKa 4epes3 MnocfiefoBaTenibHO COequMHEHHbIE
KOHOEeHcaTop, KaTyLLKy 1 pe3ucTop.

HabnogeHne anekTpoMarHUTHOrO pe3oHaHca.

ViccnepoBaHme paboTbl NICTOYHMKOB CBETA B LIEMNN NEPEMEHHOIO TOKa.

Tema 3. MexaHn4yeckune N 3/1eKTPOMarHUTHbIE BOJIHbI.

MexaHn4yeckne BOMHbI, YCMOBUS WX pacnpocTpaHeHus. [lonepeyHble wn
NPOAOSbHbIE BOMHbBI. [lepnoa, CKOpOCTb pacnpocTpaHeHms U gnuHa BonHbl. CBoncTBa
MEXaHNYECKNX BOJSH: OTPaXKeHne, NnpenomMieHne, NHTepdepeHums n andpaxkums.

3BYyK. CKOpoCTb 3BYyKa. [POMKOCTb 3BYyKa. BbicoTa ToHa. Tem6p 3BYKa.

LLIymoBOe 3arpsisHeHne OKpy>KatoLLen cpeapl.

ONEKTPOMarHUTHbIE BOSHbI. YCNOBUSA WU3NYYEHUSI 3NEKTPOMArHUTHbIX BOJSIH.
B3anmHas opreHTaums BEKTOPOB B 3N1IEKTPOMarHUTHOW BOJSHE.

CBoncTBa 3nekTPOMarHUTHbIX BOJH: OTPaXXeHune, NpenomMeHne, Nnonsapusaums,
NHTEPpdEPEHUMNSA 1 andpakums.

LLikana anekTpoMarHUTHbIX BOMH. [NpyMeHeHne aneKTpoOMarHUTHLbIX BOMH B
TEXHUKE U ObITY.



MpuHUUNbI pagnoceasn 1 TenesngeHns. Paguonokauus.

ONEeKTPOMarHMTHOE 3arpsA3HEHNE OKPY>KatoLLEen cpeabl.

TexHn4eckne yCTponcTBa W MPAKTUYECKOE MPUMEHEHMNE: MYy3blKalbHble
NHCTPYMEHTbI, pagap, PaguvonpuéMHMK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub,
yNbTPa3ByKOBasA ANArHOCTMNKA B TEXHUKE U MeguLNHE.

HdemoHcTpayun.

O6pasoBaHne 1 pacnpoCTpaHeHne NonepeYHbIX N NPOAOSbHbLIX BOJIH.

Konebnouwieecs Teno Kak UCTOYHMK 3BYKa.

3aBUCUMOCTb ANMHbI BOJHbI OT YacTOTbl KONebGaHuiA.

HabnogeHne oTpaXkeHnst 1 NPeioMIeHNst MEXaHNYECKUX BOJSIH.

HabnogeHune nHtepdepeHummn n gndpakumm MexaHn4eCcKnx BOJH.

AKYCTNYECKNIN PE3OHAHC.

CBoWcTBa ynbsTpasByKa 1 ero npuMeHeHue.

HabnogeHne cBA3M FPOMKOCTM 3ByKa M BbICOTbl TOHA C aMmnuTygon u
4acToTon KonebaHun.

ViccnegoBaHue CBOWCTB 3MEKTPOMArHUTHbIX BOJSH: OTPaXXeHue, NpenomieHmne,
nonapusauns, gudpakums, nHTepdepeHums.

O6Hapy>xeHne NHppakpacHoro n ynstTpaunoneToBoro N3nyyYeHnin.

YueHuyecknii aKcnepuMeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.
N3yyeHne napamMeTpoB 3BYKOBOW BOJHbI.
N3y4yeHne pacnpocTpaHeHnsi 3ByKOBbIX BOSIH B 3aMKHYTOM MPOCTPaHCTBE.

Tema 4. OnTuka.

MpsamonnHenHoe pacnpocTpaHeHne cBeTa B ogHopoaHon cpefe. Jlyy ceeTta.
ToYeYHbI NICTOYHNK CBETA.

OTpaxeHune cBeTa. 3akOHbl OTpaXeHust cBeTa. [1ocTpoeHne n3o06pakeHun B
nnockom 3epkane. Cepunyeckne sepkana.

MpenomneHne ceeta. 3akoHbl NMpefioMneHnst ceeta. AGCOMOTHLIN NoKasaTefb
npenomneHnsa. OTHOCUTENbHbIN MNoKasaTenb npefoMneHusi. NoCTOAHCTBO 4acTOThl
CcBeTa M COOTHOLUEHWE OVH BOSH NPW Nepexoae MOHOXPOMATUYEeCKOro CBeTa 4Yepes
rpaHuuy pasgena gByx ONTUYECKNX CPea.

Xog nyyein B npusme. Oucnepcmsa ceeta. CnoxHbIn cocTaB 6enoro ceeTta.
LiBerT.

[MonHoe BHYTpeHHee oTpaxkeHue. [lpeaenbHbld yron MOSHOro BHYTPEHHErO
OTPaKEeHUS.

Cobupatome n paccensaroLme nmH3bl. ToHkas nnH3a. PoKycHoe pacCTosHnE
N onTn4ecKas cuna TOHKOW JINH3bl. 3aBUCUMMOCTb (DOKYCHOMO pPacCTOsIHUS TOHKOW
chepunyecKom INH3bI OT €€ reOMETPUN U OTHOCUTENBHOIO NoKasaTensi NPenoMIeHS.

dopmyna TOHKOWN NNH3bI. YBENUYEHNe, [aBaeMoe NIMH30N.

Xog nyya, npolwleawero AMH3Y nog MNPOU3BOSIbHBIM YITIOM K €€ [aBHOM
onTn4eckon ocu. NMocTpoeHne N306paKEHNIN TOHKK 1 OTpe3Ka NPSIMO B COBMparoLmnX
N paccenBaroLLmX JIMH3aX U UX CUCTEMAX.

OnTuyeckne npubopbl. Paspelwiatowas cnocobHOCTb. [Mas Kak ontudeckas
cucrtema.



Mpepenbl NPUMEHNMOCTN FEOMETPUHECKON ONMTUKMN.

BonHoBas ontuka. NHTepdepeHunsa ceeta. KorepeHTHble NCTOYHNKIW. YCNOBUS
HabNIOAEHNA MakCMyMOB U MUWHMMYMOB B WHTEP(EPEHLMOHHON KapTUHE OT ABYX
KOrepeHTHbIX NCTOYHUKOB. [prMepbl KnacCn4eCcknx NHTepgepEeHUNOHHbLIX CXEM.

Ondpakumsa ceeta. dundpakumoHHasa pelétka. Ycnosme HabnogeHns rnaBHbIX
MaKC/MYMOB Mpu NageHn MOHOXPOMaTUYECKOro cBeTa Ha AMPaAKLMOHHYIO PELLETKY.

Monsapuzaunsa ceeTa.

TexHnyeckune ycTponcTBa W TEXHOMNOINMYEeCKue npPOoLEeCcChbl: O4KW, Jyna,
nepuckor, potoannapar, MUKPOCKON, MPOEKLVNOHHbIN annapat, NPOCBETNEHNE ONTUKN,
BOJIOKOHHAA ONTuKa, AndpakumoHHas peLuéTka.

HdemoHcTpayun.

3aKOHbI OTpaXkeHs CBeTa.

ViccnegoBaHune npenomneHns ceeta.

HabniogeHne nonHOro BHyTpPEHHEro oTpaxkeHusi. Mogens ceetoBoa.

ViccnepgoBaHune xoga CBETOBLIX MYyYKOB Yepes MiocKonapannenbHyo NnacTuHy
N NPU3MYy.

ViccneposaHne CBONCTB M30OpaXkKeHNN B NIMH3AX.

Mogenu Mukpockona, Teneckona.

HabnogeHue nHtepdepeHummn caeTa.

HabntogeHne UBETOB TOHKUX MNEHOK.

HabniogeHne gndpakumm ceeta.

N3yyeHne ondpakuMOHHON PELLETKN.

HabniogeHne angpakuMoHHOro cnekTpa.

HabniogeHne gucnepcun ceeTa.

HabniogeHne nonspusayun ceeTa.

MpumeHeHe NoNAPOMAOB ANS U3YHEHUA MEXAHUYECKNX HAMPSXKEHWIA.

Y4yeHun4yecknu akcnepumMeHT, 1abopaTopHbie paboTbl, NPaKTUKyM.

MamepeHne nokasarensi NpenoMieHns CTekna.

ViccnepgoBaHne 3aBUCUMOCTU  (POKYCHOIO pacCTosiHMs OT  BewlectBa (Ha
npuMepe XXNOKUX NNH3).

NamepeHne poKyCHOro paccTosHNA paccenBatoLLnX MNH3.

MonyyeHne n3obpaxkeHnsi B CUCTEME U3 NSIOCKOro 3epKana v IMH3bI.

[Nony4yeHne n3obpaxxeHns B cUCTemMe U3 OBYX JINHS.

KoHCTpyupoBaHmne TeNecKOnM4YeCKnX CUCTEM.

Habniogernne gndpakuumn, nHtepdepeHumn n nonspusayumn ceeTa.

N3yyeHune nonapusauum ceeta, OTPaXKEHHOIO OT MOBEPXHOCTU ANANEKTPUKA.

N3yyeHmne nHTepdepeHunn nazepHoOro N3nyyYyeHnsa Ha aByx LWensx.

HabniogeHune gucnepcun.

HabnogeHne n nccnegosaHne angpakunoHHOro crnekTpa.

VIamepeHne gnnHbl CBETOBOW BOJSIHbI.

MonyyeHne cnekTpa M3yyYeHWA cBeToamoga npu NomMoLwm AndpakumoHHOM
PELLETKI.



Pazpen 6. OcHOBbI cneunanbHON TEOPUN OTHOCUTENIbHOCTM.

lpaHnLUbl NPMMEHNUMOCTU Kraccu4eckon mexaHuku. NocTtynaTbl cneumnanbHom
TEOPUN OTHOCUTENBHOCTI.

lMpocTpaHcTBEHHO-BpeEMEHHON  uHTepBan. [lpeobpasoBaHus  JlopeHua.
Ycnosue npnynHHOCTU. OTHOCUTENBHOCTb OQHOBPEMEHHOCTU. 3aMeaNeHNe BPEMEHN U
COKpaLleHne OnvHbl.

OHeprusa n MNynbC PENSTUBUCTCKON YacTuLbl.

CBsA3b MaccCbl C 3Heprnen N UMMNybCOM PENSTUBUCTCKOWN YacTuupl. DHeprus
MOKOS.

TexHn4eckne YyCTponcTBa W TEXHOMOrMYECKME MPOLIECChIl: CMYTHUKOBbIE
NPUEMHNKIN, YCKOPUTENN 3aPSXKEHHbIX YacTuL,.

Y4eHn4YeckKunin aKCneprumMeHT, nabopaTtopHble padoTbl, MPAKTUKYM.

Onpepgenexne nvnynbca 1 3Heprum pensaTnBuCTCKNX YacTtul, (no dotorpadusim
TPEKOB 3apsi>KEHHbIX YaCTuL, B MarHUTHOM MOJie).

Paspen 7. KBaHToBas ¢usuka.
Tema 1. KopnycKynspHo-BOJIHOBOUW [Yasiu3M.

PaBHOBecHOe TennoBoe wuany4veHve (U3nyyeHme abCOMOTHO YEPHOro Tena).
3akoH cmelleHnsa BuHa. mnoTesa lNnaHka o KBaHTax.

DOTOHbI. DHEPINA N UMMYNbLC (POTOHA.

doTtoahdekT. OnbiThl A. . CtonetoBa. 3akoHbl oToahekTa. YpaBHEHME
AnHwTenHa gns potoaddekTa. «KpacHas rpaHnua» hotoaddekTa.

[aBneHne ceeTta (B 4YaCTHOCTW, AaBfieHne cBeTa Ha abCOMOTHO MOITOLLAIOLLYIO
N abCONOTHO OTpaXKaroLLyto NnoBepxHOCTk). OnbIThl 1. H. Jlebenesa.

BonHoBble cBoncTBa 4actuy. BonHel ge Bponnsa. OnnHa BonHbl ge Bponns n
pasmepbl 061acTV nokanMaauum OsuKyllencsa 4Yactuubl. KopnycKynspHO-BOMHOBOW
ayanuam. Ougpakuma anekTpoHOB Ha KpucTannax.

Cneundmka nsmepeHnin B Mukpomupe. COOTHOLIEHNA HeornpeaenéHHOCTEN
[enseHbepra.

TexHn4eckne YyCTpoOUCTBA W TEXHONOMMYECKUE MPOLIECCHl: CNEKTPOMETP,
hoTO3NEMEHT, (hoTOAATHUK, TYHHENBHbIN MUKPOCKONM, COTHeYHas 6aTtapes, CBeTOAMNOL,

HdemoHcTpayun.

doToa(hhekT Ha yCTaHOBKE C LIMHKOBOW NaCTUHON.

ViccnepoBaHune 3aKOHOB BHeLLHero potoaddekra.

WccnepgoBaHne  3aBUCMMOCTM  COMPOTUBIIEHUS  MOAYNPOBOOHMKOB  OT
OCBELLEHHOCTU.

Csetoguog.

ConHe4Has 6aTtapes.

Y4yeHnyeckn akcnepumeHT, 1abopaTopHbie paboTbl, NPaKTUKYM.
ViccnepoBaHne dpoTtopesunctopa.

N3amepeHune noctosiHHoM NnaHka Ha ocHoBe nccneqoBaHns oToadekTa.
ViccnepoBaHue 3aBNCMMOCTY CUMbl TOKA YepPe3 CBETOANOA OT Hanpsi>KeHUs!.



Tema 2. ®usunka atoma.

OnbITbl NO WCCNeqoBaHMO CTPOeHus atoma. [lnaHeTapHas mopenb atoma
Pesepdopaa.

Moctynatel bopa. N3nyyeHne v nornoweHne dOTOHOB NMPU Nepexone atoma c
OLHOr0 YPOBHS SHEPrM Ha OPYroNn.

Bugbl cnektpos. CnekTp YpOBHEN 3Heprum atoma Bogopoaa.

CnoHTaHHOE 1 BbIHY>XAEHHOE n3nyyeHne ceeta. Jlasep.

TexHnyeckune ycTponcTBa W TEXHOMOMMYECKNE MPOLECChI: CMeKTpasnbHbI
aHanua (CNeKTPOCKO), nasep, KBaHTOBbLIN KOMMbIOTEP.

HdemoHcTpayun.
Mogenb onbiTa Pesepdopaa.
HabniogeHne nuHen4aTtbiX CNEKTPOB.
YCTPONCTBO 1 AENCTBME CHETHYMKA NOHUSNPYHIOLLNX YaCcTuUL.
Onpepgenexne annHbl BOJHbI TA3EPHOro N3Ny4YeHust.

YueHndeckui akcriepumMmeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.

HabniogeHne nuHenyaToro cnekrpa.

ViccnegoBaHue cnekTpa paspeXeHHOro aToMapHoro Bogopoga v usMepeHue
nocTosiHHoW Pnpgbepra.

Tema 3. ®u3nka aToMHOro si4pa v dJ1eMeHTapHbIX YacTuy.

HyknoHHaa mopgenb aapa lenseHb6epra-VBaHeHko. 3apsag sgpa. Maccosoe
4yucno sgpa. Msotonbl.

PagnoaktnBHocTb.  Anbda-pacnag. ONeKTPOHHbIM U NO3UTPOHHbIV
6eta-pacnag. lamma-nanyyeHuve.

3aKoH pagnoakTMBHOIMO pacnaga. PagnoakTuBHble M30TOMbI B Npupoge.
CBoncTBa WOHM3UPYIOLLEro U3flydeHnsa. BrnnsHne pagnoakTMBHOCTU Ha  >KUBble
opraHu3mbl. EcTecTBeHHbIN (POH nanyveHus. JosnmeTpus.

DHeprusa CBs3n HYKNOHOB B sape. AaepHble cunbl. [leekT macchl agpa.

AnepHble peakuuun. LdeneHne n cuHTes saaep. AaepHole peakTopsbl. [1pobnemsl
ynpaBnsgemMoro TeEPMOSAEPHOro CMHTE3a. DKOSIOrMYECKNE acneKkTbl PasBUTUA SOEPHON
SHEPreTuKu.

MeTopgpbl pernctpaumm n NCCnegoBaHns a1EMEHTapPHbIX YacTuL,.

dyHOaMeHTanbHble  B3aMMopencTsus. bBapuoHbl, Me30Hbl 1 NIENTOHbI.
MpencTaeBnenve o CtangapTHOM Moaenu. KBapK-rtooHHas Mogenb afpoHOB.

®dusnka 3a npegenammn CraHgapTHON mogenn. TéMHas maTepusa U TéMHas
aHeprus.

EANHCTBO (hmanyeckon KapTuHbl M1pa.

TexHn4eckne ycTtponcTea M TEXHOMNOMMYECKNE NPOLECChl: A0O3MMETP, Kamepa
BunbcoHa, sSOepHblin peakTop, TepMosaepHbll  peakTop, artoMHaa 6omoba,
MarHUTHO-pe30HaHCHasi ToMorpadus.

YuyeHun4yecknn akcrnepumeHT, 1abopaTopHbie paboTbl, MPaKTUKYM.
ViccnepgoBaHue TPeKOB YacTuy, (Mo rotoBbiM hoTorpadumsm).
VccneposaHue pagnoakTMBHOIrO hoHa ¢ NCrnonb3oBaHNeM OO3VMMETPA.
M3y4deHne nornoweHns 6eta-4actul, antoMMHUEM.



Pazpen 8. 3nemeHTbl aCTPOHOMMU N acTPODNIUKW.

OTanbl pa3BuTUs acTpoHomuun. NMpuknagHoe N MMPOBO33PEHYECKOE 3HAYEHNE
acTpoHoMun. [pUMEHMMOCTb  3aKOHOB  (OU3NKKM  ONs OOBACHEHUs  npupoabl
KOCMUNYECKNX OOBEKTOB.

MeTogbl acTpoHoMuyecknx uccnegosaHuii. COBPEMEHHbIE  OMTUYECKME
TENecKonbl, pagnoTenecKorbl, BHeaTMocdepHas aCTPOHOMUS.

Buao 3Bé3gHoro Heba. Cos3ee3gus, sipkue 3BE3Apl, MNaHeTbl, UX BUAMMOE
OBVKEHNE.

ConHe4Has cuctema.

ConHue. ConHe4vHast akTUBHOCTb. VIcTo4HMK aHeprumn ConHua n 3B€34,.

3BE3abl, X OCHOBHbIE XapaKTepUCTUKK. dunarpamma «CcnekTpasbHbI Knacc —
CBETUMOCTb». 3BE3[0bl [MaBHOW MNOCNegoBaTeNbHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTb» ANS 3BE3[ MaBHOW nocnegoBaTeflbHOCTU. BHyTpeHHee CTpoeHne 3BE3,.
CoBpeMeHHble MpeacTaBneHnss O npoucxoxxgeHun u asonounn ConHua u 3BE3f.
OT1anbl XX13Hn 3BE3[.

Mneunbin Tyt — Hawa [anaktuka. [lonoxeHne u gBuxeHne ConHua B
lanaktnke. Tunbl ranaktuk. Paguoranaktukm n kBasapbl. Y€pHble Oblpbl B Agpax
ranakTuK.

BceneHHas. PacwupeHne BceneHHon. 3akoH Xabbna. PasberaHne ranaktuk.
Teopus BonbLioro B3pbiBa. PeENNMKTOBOE N3nyyeHune.

MacwTtabHas cTpykTypa BceneHHoin. MeTtaranaktuka.

HepeluéHHble Nnpob6nemMbl aCTPOHOMUN.

Yyenunyeckune HabnrogeHus.

HabniogeHnsa 3B&3gHOro Heb6a HEBOOPYXXEHHbLIM MA30M C UCMOSIb30BaHNEM
KOMMbIOTEPHbIX MPUNOXEHUI ANst onpeneneHns NosioxKeHns HebeCHbIX OOBbEKTOB Ha
KOHKPETHYIO AaTy: OCHOBHble co3Be3ansa CeBepHOro nonyLiapus n Spkme 3BE3abl.

HabntopeHust B Teneckon JyHbl, MnaHeT, TYMaHHOCTEN U 3BE3AHbIX CKOMMIEHWIA.

PUsnyecKnin NPaKTUKyM.

Cnocobbl U3MepeHnst PU3NYEeCKNX BEMNYUH C NCMONb30BAHNEM aHANIOrOBbIX U
UNPPOBBLIX  MU3MEPUTENbHBLIX MNPUOOPOB U  KOMMbIOTEPHbLIX AATYMKOBbLIX CUCTEM.
AGCONIOTHbIE U OTHOCUTENbHbIE MOrPELUHOCTN U3MEPEHUN (DU3NYECKNX BESINYUH.
OueHka rpaHuL, NorpeLLHOCTEN.

[MpoBegeHMe  KOCBEHHbIX  U3MEPEeHWW,  UCCeaoBaHWn  3aBUCUMOCTEN
PUINYECKNX BENUYUH, MPOBEPKA MNPENSIOKEHHbIX runoTe3 (Bblbop K3 paboT,
OMMCaHHbIX B TeMaTM4YeCcKUX pasfenax «YYeHU4eCKUn SKCMEPUMEHT, nabopaTopHbie
pPaboTbl, MPAKTUKYM»).

O6o06waroLiee NOBTOpPEHUE.

O606LieHe N cucTemaTmsaumsi coaepXxaHns pasgenoB kKypca «MexaHuka»,
«MonekynsipHas ¢usnka M TepmoguHamukar, «dneKTpoanHamuka», «KonebaHusi u
BOJIHbI», «OCHOBbI CMeunanbHON Teopun OTHOCUTENBbHOCTU», «KBaHTOBasi u3unka»,
«ONEeMEHTbl aCTPOHOMUM 1 aCTPOUINKN».

Ponb u3aumkn wn acTtpoHOMUM B 3KOHOMUYECKOW, TEXHONOrMYECKON,
coumanbHOM N 3TUYECKON chepax OeATeNbHOCTU YeNoBeKa, Pofb U MecTo MU3NKK 1



aCTPOHOMUN B COBPEMEHHOW HAy4yHOW KapTUHE Mupa, 3Ha4YeHMe onmcaTenbHOM,
CUCTEMATUINPYIOLLEN, OOBACHUTENBHON M MPOrHOCTMYECKON (YHKUUA (HU3NYECKON
Teopuun, ponb uan4eckon Teopun B hopMmnpoBaHn NpeacTaBneHnin o pusn4eckom
KapTuHe mMupa, MeCTO (U3NYECKON KapTUHbl MUpa B OOLUEM PsAy COBPEMEHHbIX
€CTECTBEHHO-Hay4YHbIX MPEACTABNEHNIA O NPUPOAE.

MeXxnpegmeTHble CBSA3N.

N3y4deHne kypca punsnkm yrnybnéHHoro yposHs B 11 Knacce ocyLlecTBAseTcs
C YYETOM copepXXaTefbHbIX MEXMNPEOMETHbIX CBSA3el C KypcaMn MaTeMaTtuku,
énonorun, XxMmumn, reorpaun N TEXHONOr K.

MexnpenmeTHbie rOHSATUS, CBSI3aHHble C U3YyYeHNeM MeToh4oB Hay4YHoOro
Mo3HaHUA: siBNeHne, Hay4Hbl hakT, rmnoTesa, usndeckas BennynHa, 3aKoH, Teopus,
HabnogeHne, 3KCNepuUMEHT, MOAEeNMpoBaHue, Mopfenb, U3MepeHue, MOrpeLlHOCTr
N3MepPEeHUN, N3MepuTenbHble NPUBopPs.I, UnudpoBas nadopaTopus.

MaTtemaTtuka: pelieHne cUCTEMbl ypaBHEHU. TPUroHoOMeTprn4eckne MyHKLMN: CUHYC,
KOCVHYC, TaHIeHC, KOTaHMeHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO. BekTopbl 1
NX NPOEKUUN Ha OCU KOOPOMUHAT, CloXKeHne BEKTOPOB. [1pon3BoaHbIE aneMeHTapHbIX
dyHKunK. MNpr3Hakn nogobus TpeyroibHUKOB, onpegeneHne naowann ninockux uryp
N o6bEMa Ten.

Buonorus: ANEKTpn4Heckne sABneHnsA B >KMBOW npunpopge, KonebaTefnbHble
OBWKEHNA B XKNBOW npupope, JSKoJiorn4eckmne puckn npu  npomn3soacTtee
ANIEKTPOIHEPI NN, ANIeKTpoMarHnTHoe 3arpsda3HeHmne 0pr>Karou.|,e|7| cpenbl,
ynbrpa3BykoBasd gnarHOCTMKa B MeanunHe, ontTn4eckmne sABJieHNA B >KNBOW npupoae.

Xumus: CTpOeHne atoMOB N MONEKYs, Kpuctamindeckasa CTPpyKTypa TBép,ElbIX
TE€N, MEXaAHN3MBbI o6pasoBaH|/|;| KpI/ICTaJ'IJ'II/I‘-IeCKOI7I peLIJéTKI/I, CI'IeKTpaJ'IbeII7| aHanms.

leorpagpmus: marHuTHble nonoca 3eMnn, 3anexu MarHUTHbIX — PYyAa,
(hoTOCHEMKA 3EMHON NOBEPXHOCTU, cencmorpad.

TexHonorns: nNpPUMEHEHNE TMOCTOSHHbIX MarHWTOB, 3NEKTPOMarHuToB,
anekTpoasuratenb $kobu, reHepaTop NepPeMEHHOro ToKa, MHAYKLUNOHHAS neYdb, JTMHAN
anekTpornepeaay, anekTpoasuraTenb, pagap, PagvonpuéMHNK, TeneBn3op, aHTeHHa,
TenedoH, CBY-neyb, ynbTpasBykoBasi AMArHOCTUKA B TEXHUKE, MPOEKLMOHHbIN
annapat, BOJIOKOHHasi OMTWKa, CoNHevyHas Gartapesi, CrNyTHUKOBble MNPUEMHUKM,
AfepHas aHepreTnkKa 1 aKONOrnm4yecKmne acnekTbl eé pa3BuTus.



NMIAHUPYEMBDBIE PE3YJIbTATbl OCBOEHUA MPOrPAMMBbI MO ®USUKE HA
YPOBHE CPEAHEIO OBLLENO OBPA3OBAHUSA

JINYHOCTHDIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHNSA y4ebHOro npegmeta «dPusmnka» OOMKHbI
OTpaXaTb TFOTOBHOCTb W  CMOCOBHOCTbL  O6yvalLMXCs  PYKOBOACTBOBATbLCA
chOpMUPOBAHHON  BHYTPEHHEN MNOo3uumen  INYHOCTWU, CUCTEMOWN  LIEHHOCTHbIX
OpueHTaunin, NOSNTUBHbIX BHYTPEHHNX YOEXOEHWI, COOTBETCTBYHOLLUMNX TPAAULMOHHbLIM
LEHHOCTAM POCCUNCKOro oO6LlecTBa, paclUMpPEHNEe >XWU3HEHHOrO orbiTa W onbiTa
OEATeNbHOCTU B MpoOLEecce peanu3aumm OCHOBHbIX HanpaBAeHWn BOCNUTaTESIbHOW
[EesaATenbHOCTN, B TOM YNCNE B YacTu:
rpa)>kaaHCKOro BOCNUTaHus:

° CHOPMUPOBAHHOCTb  FPaXXOAHCKOW  No3uumm  oby4aroulerocsi  Kak
aKTUBHOIO N OTBETCTBEHHOIO Y/ieHa POCCUINCKOro OOLLECTBA;

° NPUHATUE TPaOUUMOHHBIX OOLLEYENOBEYECKNX FYMAHUCTUYECKNX W
OEMOKPaTUYECKUX LLEHHOCTEN;

° FOTOBHOCTb  BECTU  COBMECTHYKO  [AeATeNIbHOCTb B MHTepecax
rpaxgaHCcKoro oobulecTtsa, y4acTBOBaTb B camoyrnpasBneHun B 06pasoBaTeslbHOW
opraHusauuu;

° yMeHMe  B3aMMOLENCTBOBaTb C  COUMANbHbIMA  WUHCTUTYTamMn B
COOTBETCTBUM C UX DYHKLUUAMUN N HA3HAYEHNEM;

° FOTOBHOCTb K N'YMaHUTapHOW 1N BOSIOHTEPCKOW AeATENIbHOCTU.

naTpuoTNYECKOro BOCNUTaHUSI:
° CchOpPMNPOBAHHOCTb POCCUNNCKOWN rpakgaHcKom NOEHTUYHOCTN,
naTpuoTn3ma;
° LEeHHOCTHOE OTHOLLUEHME K roCyOapCTBEHHbIM CMMBOSIAM, OOCTV/KEHUAM
POCCUNCKNX YHEHBIX B 06N1acTn U3NKN U TEXHUKE.

AYXOBHO-HPABCTBEHHOIN0 BOCNUTaHUA:

o CCbOpMI/IpOBaHHOCTb HPaBCTBEHHOIO CO3HaHWNA, STUHECKOIro NnoBeaeHn4;

o CNOCOBHOCTb OUeHMBaATb cntyaunio n npuHnMaTb OCO3HaHHbIE peLlueHnA,
OPUEHTNPYACb Ha MopajibHO-HpaBCTBEHHbIE HOPMbI N UEHHOCTWU, B TOM 4uUClie B
DeATEeNIbHOCTH y‘-IéHOFO;

L OCO3HaHune NIM4YHOro BkKiaga B nocTpoeHmne yCTOIZHMBOFO 6yp,ylu,ero.

9CTeTN4eCKoro socnutaHus:
L 3CTETNHECKOE OTHoWweHne K MUpy, BKIo4Yasd 3CTETUKY Hay4YHOro
TBOp4YeCTBa, NpuUcyLlero CbVISI/I‘-IeCKOI7I HaykKe.

TPYAOBOIro BOCNUTaHUSI:
° NHTEPEC K pasnun4yHbiM cdepamMm npogeccuoHanbHON OeATENbHOCTU, B
TOM 4UCNEe CBA3AHHbIM C (PU3UKON KN TEXHUKOWN, YMEHME COBepLlaTb OCO3HAHHbIV
BbI6Op 6yayLuen npodeccnn n peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MNaHbl;
° FOTOBHOCTb U CMOCOBHOCTbL K O6pas3oBaHMio N caMoobpasoBaHuO B
obnacTn uUsnKN Ha MPOTSXKEHUN BCEN XXUSHM.



3KOJIOrM4YECKOro BOCNUTaHUA:

e  chopMNPOBAHHOCTb 3KONMOMMYECKON KyNbTYpbl, OCO3HaHNE rMobasnibHOro
XapakTepa 3KONorm4eckux npobnewm;

° naaHMpoBaHMe 1N OCYLLECTBNEeHNEe OENCTBUA B OKpYXXatoLlen cpene Ha
OCHOBE 3HaHWs Lenei yCTONYMBOro pasBuTrsi HENOBEYECTB;

. pacLuMpeHne onbiTa AeATENIbHOCTU 3KONMOrMYECKOW HamnpaBfeHHOCTU Ha
OCHOBE UMEIOLLIMXCS 3HaHWI Mo hr3KKe.

LLeHHOCTU Hay4HOro No3HaHUS:

e cchopmmnpoBaHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLENO
COBPEMEHHOMY YPOBHIO PasBUTUS (HU3NYECKOI HaYKW;

®  O0CO3HaHMe LEHHOCTM Hay4HOWN AesiTeNbHOCTW, FOTOBHOCTb B MpoLecce
N3ydeHust (hU3MKN OCYLLECTBNSATb MPOEKTHYIO U UCCNeaoBaTenbCKylo AeATeNIbHOCTb
NHAMBUAOYaNbHO U B rpynne.

METANPEAMETHbIE PE3YJIbTATbI
MNosHaBaTenbHble yHMBepcanbHble y4yebHble AenCTBUSA

BasoBble nornyeckne fencTeus:

° CaMOCTOATENBbHO  (QOPMYNMPOBATbL U akTyanusanpoBaTb MNpobnemy,
paccMaTpmBaTtb €€ BCECTOPOHHE;

° onpepensaTb Uenu OeaTenbHOCTW, 3afdaBaTb NapaMeTpbl U KPUTEPUN KX
OOCTUKEHUS;

° BbISIBNSATb 3aKOHOMEPHOCTM U MNPOTUBOPEYNA B paccMaTpuBaeMbiX
PU3NYECKNX ABNEHUSAX;

° paspabaTbiBaTb NfAaH peweHna npobsiemMbl C Y4ETOM aHanuaa
NMEIOLLINXCA MaTepurarnbHbIX 1 HeMaTepuasbHbIX PECYPCOB;

° BHOCUTb KOPPEKTMBbl B [LOEATeNbHOCTb, OLEHMBATb COOTBETCTBME
pPe3ynsTaToB LeNsiM, OLeHNBaTb PUCKN NOCNEACTBUI AEATENBHOCTY;

o KOOPAMHNPOBaTb W BbIMNOMAHATL pPaboTy B YCNOBUAX  peasnibHOro,
BUPTYanbHOro 1 KOMOGMHNPOBAHHOIO B3aMMOLENCTBUS;

° pasBuBaTb KPpeaTMBHOE MbILLSIEHNE MPU PELLEHUN XXUSHEHHbIX NPOobneMm.

BasoBble nuccnepgoBarenbckue 4eNCTBUSA:

° BNafeTb Hay4YHOW TEPMMUHOMOIMEN, KIOYEBBLIMM NOHATUAMU U METOAAMMU
PU3NYECKON HayKu;

° BNafeTb  HaBblkaMn  Yy4eOHO-UCCNEOOBATENLCKOM U MPOEKTHOWN
neaTenbHoCTM B obnactu  (U3nKK, CNOCOOHOCTBIO U FOTOBHOCTBIO K
CaMOCTOSATENbHOMY MOUCKY METOLOOB pelleHnsa 3afady (PU3MYEeCKOoro copep>kaHus,
NPUMEHEHNIO Pa3NnNYHbIX METOL0B NO3HAHUS;

° BNageTb BuaaMm LEeATENbHOCTU MO MOMYYEHUD HOBOro 3HaHus, ero
NHTepnpeTaumn, NnpeobpasoBaHNIO N MPUMEHEHUIO B PasfiNYHbIX Y4eOHbIX CUTyaunsax,
B TOM 4uCSie NpU CO30aHMUN y4eOHbIX MPOEKTOB B 06M1aCTu (PU3NKUY;

° BbISABMATb MPUYNHHO-CNEOCTBEHHbIE CBA3N N akTyanu3nposaTb 3apadvy,
BblABUraTb rmnoTesdy e€ pelleHus, HaxoouTb aprymMeHTbl AN gokasaTenbcTBa CBOUX
yTBEPXXAEHNI, 3afaBaTb NapaMeTpbl N KPUTEPUN PELLIEHNS;



° aHanu3npoBaTb MOJIyYEHHbIE B XO4Ee pPEeLUeHMs 3apadun pesynbraThl,
KPUTUYECKN OLEHMBATb WX LOOCTOBEPHOCTb, MPOrHO3MpPOBaTb WU3MEHEHWE B HOBbIX
YCNOBUSIX;

° CTaBuTb N opMynMpoBaTb COOCTBEHHbIE 3afayn B 06pasoBaTeNlbHON
AEATENBHOCTN, B TOM YMCNe NPpU N3y4eHnn usnku;

° AaBaTb OLEHKY HOBbIM CUTYyaLMsiM, OLEeHMBaTb NPUOBPETEHHDIN OMbIT;

° YMETb MEPEeHOCUTb 3HaHMs Mo (U3NKe B MPaAKTUYECKyto 0651acTb
XKN3HEOEeATeNbHOCTY;

° YMETb UHTErpUPOBaTb 3HaHNS U3 PasHbIX MPEAMETHbIX 0bnacTen;

° BblABUraTb HOBblEe WAeW, npegnaratb OpUrnHasbHble MOAXOo4bl W
peLleHns:;

° CTaBuUTb NPO6NEMbI 1 3aga4n, OOMYCKaoLWMe ansTepHaTUBHbIE PELLEHMS.

Pa6ota ¢ nicopmaumen:

° BNafeTb HaBblkaMu Mony4yeHnst nHpopmaunmnm Husan4ecKoro Coaep XxaHus
N3 WNCTOYHMKOB pPasHbiX TWUMOB, CaMOCTOSTENIbHO OCYLUECTBNATL MOWUCK, aHanms,
cuctemMaTusaumlo M MHTepnpeTauuio nHopmMaumm pasnuyHbiXx BUOOB U opm
npencTaBneHunss;

° OLeHMBaTb 4OCTOBEPHOCTb MHhopMauuu;

° ncnonb3oBaTb CcpeacTsa  MHGOPMALUMOHHBIX U KOMMYHUKALMOHHbIX
TEXHONOMN B PELUEHNN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX 1 OPraHM3aLMOHHbIX 3a4a4y C
cobnogeHnem  TpeboBaHWN  SProHOMMKK, TEXHUKM  6e30MacHOCTW, TUrneHbl,
pecypcocbepexxeHnsi, MnpaBoOBbIX W 3TUYECKMX HOPM, HOPM UHEHOPMALMOHHON
6e30nacHoCTN;

° co3gaBaTtb TEKCTbl (h3NYECKOro cogep kaHnsi B pasnunyHbix hopmaTax c
Y4ETOM Ha3Ha4YeHMs1 UHopMauMm 1 LeneBon ayguTopun, Bbibmpas ONTUMasbHYHO
dhopMy npencraBneHns n Bu3yannsauuu.

KoMMyHMKaTUBHbIE YHUBEpPCasbHble y4eOHble AEeNCTBUS:

° OCYLLECTBNATbL OOWEeHNne Ha Yypokax (U3MKM W BO BHEYPOYHOU
OEeATENbHOCTY;

° pacno3HaBaTb NpPeanocbliKM  KOHMAUKTHbIX CUTyauunm W cMaryatb
KOHMMNKTbI;

° Pa3BEPHYTO U NIOTMYHO M3naraTb CBOK TOYKY 3PEHUSA C UCMOMb30BaHNEM
S3bIKOBbIX CPEeCTB;

° noHnMaTb n NCNonb30BaTb npenmMyLiecTsa KOMaHgHOW n
NHOVBUAYansHOM paboThl;

o BblGMpaTb TEMATUKY U METOObl COBMECTHbIX AENCTBUN C YY4ETOM OOLLMX
NHTEPECOB N BO3MOXXHOCTEWN KaXKO0ro YneHa KONNeKTnBea;

° NPUHUMAaTb LEeNn COBMECTHOW [OeATeNbHOCTW, OpraHn3oBbiBaTb W
KOOpAUHMPOBaTb HOENCTBUS MO €€ [OOCTMXKEHWID: COCTaBNATb MNfaH AencTBumn,
pacnpenenaTb ponaM C  YYETOM MHEHUA Y4acTHUKOB, OO6CyXAaTb pe3ynbrathbl
COBMECTHOW paboThbl;

° OLEeHMBaTb Ka4eCTBO CBOEro BKMagda M KaXKAoro y4acTHMKa KOMaHabl B
o6LLMin pe3ynbTaTt No paspaboTaHHbIM KPUTEPUAM;



o npegnaratb HOBblE€ MPOEKTbl, OueHnBaTb aenm C nNo3nunm HOBWU3HbI,
OpPUrMHaNbHOCTHN, I'IpaKTVI‘-IeCKOI7I 3Ha4YNMOCTN;

L OCYLLECTBNATb MO3UTUBHOE CTpaTern4eckoe noBeaeHne B pPa3/inyHbIX
cuTyauunax, nposiBiATb TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHULMATNBHbIM.

PerynaTtuBHble yHMBepcanbHble y4e6GHble AeACTBUSI

CamoopraHusauus:

) CaMOCTOSATENMbHO  OCYLLUECTBNAATb MO3HABATENbHYIO OesATeSIbHOCTb B
obnactm u3nKn N acTPoOHOMUW, BbIABAATL MNPO6SEMbl, CTaBUTb U HopMyInpoBaThb
COOCTBEHHbIE 3aa4u;

) CaMOCTOSTENbHO COCTaBMATb MaH PeLleHnst PacHETHbIX N Ka4€CTBEHHbIX
3agad, nnaH BbINOMHEHUS MPaKTUYEeCKOW paboTbl C YYETOM UMEIOLLMXCS PECYpPCOB,
COBCTBEHHbIX BO3MOXHOCTEN 1 NpeanoYTEHNN;

° AaBaTb OLEHKY HOBbIM CUTYyaLusiMm;

° pacwmpsaTe paMKM  y4ebHOro npegMetra Ha  OCHOBE  JIYHbLIX
NPeAnoYTEHUI;

° Aenatb OCO3HaHHbIM BbIOOP, aprymMeHTMpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTL 3a PELLEHNE;

° OLEeHMBaTb NMPUOBPETEHHBIN OMbIT;

) cnocobcTBOBaTh (POPMUPOBAHNIO N MPOSBAEHUIO apyanuun B obnactu
(PU3NKK, NOCTOSTHHO NOBbLILLATL CBOW 06pa3oBaTefbHbIN N KYNbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHbIN UHTENNEKT:

e [aBaTb OUEHKY HOBbIM CUTyauusiM, BHOCWUTb KOPPEKTMBbI B
[AESTENbHOCTb, OLIEHNBATbL COOTBETCTBUE PE3YNLTATOB LIeNSM;

° BNafgeTb HaBblkaMu Mo3HaBaTeNlbHONW pednekcun Kak OCO3HaHUS
coBepLUaeMbIX OENCTBUIA 1 MbICIIUTENBHbIX MPOLIECCOB, UX PEe3YNLTaTOB M OCHOBAaHWIA;

° ncnonb3oBaTtb MNpUéMbl pednekcun Ons OoueHKM cuTyauun, BbliGopa
BEPHOMO PeLUEHUs;

e  YMETb OLUEHMBaTb PUCKM N CBOEBPEMEHHO MPUHUMATb PELUEHUS MO KX
CHVKEHWIO;

° NPVHUMATb MOTUBbLI UM apPryMeHTbl OPYrMX MNpW aHannse pesynsratoB
[AeSTENbHOCTY;

° NpvHUMaTb cebsi, MOHMMas CBOM HEQOCTATKN U [OCTOUHCTBA;

° NPVHUMATb MOTUBbI UM APryMeHTbl APYrMX MNpW aHannse pesynsratos
[AEeSTENbHOCTY;

° Npu3HaBaTb CBOE NpaBo 1 NPaBo APYrMX Ha OLNGKN.

B npouecce gocTuXeHns NNYHOCTHBIX Pe3ynsTaToB OCBOEHUS NpOorpaMmbl No
dusnke Ona  ypoBHA  cpegHero  obuwero obpasoBaHuMsA Yy oBy4aromxcsa
COBEPLUEHCTBYETCA 3MOLMOHASbHbIN WHTENNEKT, npegnonaratowmmn
CchOopMMNPOBAHHOCTb:

° CaMOCO3HaHMs,  BKJ/KOYalLWero  CrocobHOCTb  MOHMMaTb  CBOE
SMOUMOHaNbHOE  COCTOsiHWE, BUAOETb  HanpaBneHWs  pasBuUTUSS  COOCTBEHHOW
aMoUuMOHanbHon cdepbl, ObiTb YBEPEHHBIM B CEGE;



° CaMOpErynMpoBaHunsi, BKOYAOLWEro CaMOKOHTPOSb, YMEHNE NPUHNMATb
OTBETCTBEHHOCTb 3a CBOE€ nMOBedeHME, CMOCOBHOCTb  apjanTMpoBaTbCs K
3MOUMOHaNbHbIM U3MEHEHUSIM 1 NPOSIBNATL MMOKOCTb, ObITb OTKPbITbIM HOBOMY;

° BHYTPEHHEN MOTUBALMK, BKIHOYAIOLLEN CTPEMMIEHNE K OOCTVIKEHNIO LIENn
N ycnexy, ONMTUMU3M, WHULUNATUBHOCTb, YMEHWE AENCTBOBaTb, WCXOOAS W3 CBOMX
BO3MOXXHOCTE;

° aMnaTMn, BKJ/IOYalOWEN CNOCOOHOCTb MOHUMATb  3MOLMOHANbHOE
COCTOSIHME ApYruX, YYUTbiBaTb €ro Mpu OCYLECTBNEHUN OOLLEHNSA, CMOCOBHOCTb K
COYYBCTBUIO 1 CONEPEXNBAHNIO;

° coumanbHbIX HaBbIKOB, BKJ/HOYAOLWMX CMOCOBGHOCTL BbICTpamBaTtb
OTHOLLUEHMSI C JpyruMmmn nogbMu, 3ab60TUTLCHA, MNPOSIBNSATbL WMHTEPEC W paspeluartb
KOHINKTbI.

NMPEAMETHbIE PE3YJIbTATbI

K KoHuy o06y4eHusi B 10 Knacce npegMeTHble pesynbraTbl Ha Yriny61éHHOM
YPOBHE A0SKHbI OTpaXkaTb CHOPMMPOBAHHOCTb Y O6yHatoLNXCA YMEHWUM:

° NOHMMAaTb pPOfb  (PU3UKN B  3KOHOMUYECKOMW, TEXHONOMMYECKON,
9KOJIOMMYECKOWN, coumanbHOM U 3TUYECKON cepax AeATeSNIbHOCTU YenoBeKa, pofb U
MECTO (DM3UKN B COBPEMEHHOM HAy4YHOW KapTUHE Mupa, 3Ha4eHue onucaTesibHOWn,
cucTemMaTuUsnNpyoLwen, OObACHUTENBHOW U MPOrHOCTUYECKOW (YHKUUA (HDU3N4ECKON
TEOPUN — MEXaHVKU, MONEKYNAPHON (DU3NKM U TePMOOUHAMUKU, POfb (U3NYeCKomn
Teopun B hopMnpoBaHun NpeacTaBneHnin 0 (U3n4ecKon KapTuHe Mnpa;

° pasnuyaTb YCNoBUS MPUMEHMMOCTU Mofgenen uU3n4ecknx Ten wu
NPOLIECCOB (ABMEHUN): MHepuManbHas cuctemMa oOTc4YéTa, abConMTHO TBEPOOE Teno,
MaTepuanbHasa To4ka, PaBHOYCKOPEHHOE OBMKEHWE, CBOOO4HOE nageHne, abContoTHO
ynpyraa gedgopmauuns, abContoTHO ynpyroe n abContoTHO Heyrnpyroe CTONIKHOBEHUS,
MOOENN rasa, >XUAKOCTU W TBEPOOro (KpUCTan/MYeckoro) Tena, wuaeasnbHbl ras,
TOYEYHbIN 3apsd, OOQHOPOOHOE 3NEKTPUYECKOE MNOne;

° pasnuyaTtb YCnoBus (rpaHuubl, o6nacTtin) NPUMEHUMOCTU (U3NYECKMX
3aKOHOB, MOHUMaTb BCeoOWMA XapakTep (yHOAMEHTalNbHbIX  3aKOHOB U
OrpaHN4YeHHOCTb UCMONMb30BaHNS YaCTHbIX 3aKOHOB;

° aHanu3npoBaTb W OOBACHATb MEXaHW4YeCKMe MpOLEeCcChbl N  SBREHUS,
MCMNOMb3YsT  OCHOBHbIE TMOMIOKEHUA U 3aKOHbl  MEXaHUKN  (OTHOCUTENbHOCTb
MEXaHNYECKOrO ABWXEHNHA, (DOPMYysbl KUHEMATUKN PaBHOYCKOPEHHOIO [OBUXKEHWS,
npeobpasoBaHns [anunes ona CKOpoCcTU N NepeMeLleHns, 3aKoHbl HbloTOHa, NprHLMN
OTHOCUTENbHOCTU [anunes, 3aKoH BCEMUPHOro TAMOTEHUS,, 3aKOHbl COXPaHEeHMs
MMMynbca W MEXaHWYeCKOW 3Heprun, CBA3b pPaboTbl CWbl C  U3MEHEHUEM
MEXaHNYECKON 3Hepruu, YCnoBUS paBHOBECUA TBEPLOro Tena), npu 3TOM
Mcnofnb3oBaTb MaTreMaTM4ecKOe  BblpaXXeHMEe  3aKOHOB, YKasblBaTb  YCNOBUSA
NPUMEHNMOCTU (hN3NYECKMX 3aKOHOB: NpeobpasoBaHu lannnesa, BTOPOro n TPeTbero
3aKOHOB HblOTOHA, 3aKOHOB COXPaHEHNSA UMMNYNbCa U MEXAHNYECKOWN SHEPrn, 3aKoHa
BCEMUPHOIO TArOTEHWS;

° aHann3npoBaTb N OOBACHSATb TEMOBbIE NPOLLECCHI U ABNEHUS, NCMONb3YA
OCHOBHble mnonoxeHns MKT 1 3aKoHbl MONEKYNAPHOW (PU3UKN U TEPMOANHAMUKN
(cBA3b paBneHus mgeanbHOro rasa co cpegHen KMHETUYECKOW SHEeprmnen TennoBoro



ABVKEHUSA 1 KOHLEHTPaLMEN ero MOMeKys, CBA3b TeMnepaTypbl BELLLECTBa CO CpeaHen
KWHETUYECKOW 3HEeprnen TensoBOro [ABMXKEHUA €ero 4acTul, CBA3b [AaBfeHUs
noeanbHOr0 rasa C KOHLUEHTpauven MOSieKynl U ero Temnepatypoun, ypaBHEHWE
MeHpoeneeBa—KnanenpoHa, nepBbii 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHEeHMs
SHeprMm B TEMMOBbIX Mpoueccax), Npu 3TOM WCMONb30BaTb MaTeMaTuyeckoe
Bblpa>keHune 3aKOHOB, yKasblBaTb  YCNOBMSA NPUMEHMMOCTU yPaBHEHNS
MeHnpeneeBa—KnanenpoHa;

° aHanM3npoBaTb W OODBACHATb JNMEKTPUYECKME SABMEHUS, WUCMONb3ys
OCHOBHbIE  MOJSIOXKEHUST N 3aKOHbl  JNEKTPOAMHAMUKM  (3aKOH  COXpaHeHus
3MIEKTPNYECKOro 3apsga, 3akoH KynoHa, noTeHUManbHOCTb 3NeKTPOCTaTMHYeCKOro
Nonsi, NPUHLUN Cyneprno3numn dNeKTPUYEeCKMX Monen, Npu 3TOM yKasbliBasd YCrnoBUS
NPUMEHNMOCTM 3akoHa KynoHa, a Takxe NpakTUYeCKN Ba>KHble COOTHOLLEHMS: 3aKOHDb!
Oma gnsa yvacTka uenu 1 4ns 3aMKHYTOW aNeKTPUYEeCKon Lenu, 3akoH [hxoyns-JSleHua,
npasuna Kupxroda, 3akoHbl Papafesa ons anekrponnsa);

° onucbiBaTb (PU3NYECKNE MPOLECCHl U SABMEHWS, WUCMONb3ys BENVNYUHBI
nepemMeLLeHne, CKOpPOCTb, YCKOPEHNE, NMMYMbC Tena U CUCTEeMbl Tesl, Cufia, MOMEHT
Cunbl, AaBfieHne, NOoTeHUManbHasi 3HEpPrusi, KUHETUYEeCKasa 3JHeprusi, MexaHuyeckas
9Heprusi, paboTta Cufbl, LEHTPOCTPEMUTENBHOE YCKOPEHWe, cuna TaXecTWn, cuna
ynpyrocTu, cuna TPeHUs, MOLHOCTb, Heprusa B3auMogencTens Tena ¢ 3emMnén sénunsmn
€€ MOBEPXHOCTN, 3Heprus ynpyron gedopmaunn npy>XUHbl, KONNYECTBO TEenoThl,
abconioTHas Temnepartypa Tena, pabota B TepPMOAMHAMUKE, BHYTPEHHSAS 3HEPrus
ngeanbHOro OfQHOATOMHOro rasa, pabota wugeanbHOro rasa, OTHOCUTESbHas
BNa>KHOCTb Bo3ayxa, Kl vaeanbHOro TennoBoro gsurartens; anekTpuyeckoe none,
HaNPS>XEHHOCTb 3NEKTPUYECKOro MOJisi, HAaNPsSPKEHHOCTb MO TOYEYHOro 3apsaa unn
3apsHXKEHHOro LWapa B BakyyMe U B OANSMEKTPUKE, NOTeHuuan aneKTpoCcTaTuyecKoro
nond, pPasHOCTb MOTEHUMANIOB, ANMEKTPOABMXKYLLASA CWna, cuna TOKa, HanpsKeHue,
MOLLHOCTb TOKa, aneKTpuyeckas €MKOCTb MSIOCKOro KOHAeHcaTopa, COnpOoTUBEHNE
ydacTka uenu c nocnegosaTeflbHbiM U napanfiefibHbiM COeANHEHNEM pPEe3NCTOPOB,
3HEeprusa aNeKTPUYECKOro Nofast KOHAeHcaTopa;

° OOBACHATL  OCOBGEHHOCTM  MPOTEKaHUA  (PU3BNYECKNX  SABNEHWUNA:
MEXaHN4YeCcKoe [OBWKEHue, TensoBoe [OBMXKEHNE 4YacTuy BellecTsa, Tennosoe
paBHOBecue, OpOYHOBCKOe [fOBWXKeHne, puddys3unsa, uncnapeHne, KuneHne un
KOHOeHcaunsa, nnaefeHne un Kpuctanamsauus, HanpaefieHHOCTb Tennonepenadu,
ANEeKTPU3aLms Ten, SKBUNOTEHLUMANBHOCTbL NOBEPXHOCTUN 3aPsXKEHHOrO NPOBOAHNKA,;

° NPOBOANTL MCCNeaoBaHne 3aBUCUMOCTU OOHON (PU3NYECKOWN BENUYMHDI
OT ApPYyro C WCMNONb30OBaHUEM TMPSMbIX W3MEPEHWU, MPU 3TOM KOHCTPYMpPOBaTb
YCTaHOBKY, (OMKCMPOBaTb pe3dynbTaThl NOAYyYEHHOW 3aBUCUMOCTM (DN3NYECKNX BENNYNH
B BuAe rpadukoB C y4ETOM abCOSMOTHBLIX MOrPELLHOCTEN N3MEPEHNIA, AenaTb BbIBOAbI
Nno pesynsratam UccnenoBaHus;

° NPOBOOUTb KOCBEHHblE W3MEPEHUs (PU3NYECKMX BENNYMH, NpU 3TOM
BblbupaTb  ONTMMAanbHbLI ~ METOL  W3MEPEeHus, OueHuBaTb aOCOMOTHbIE U
OTHOCUTENbHbIE NOTrPELHOCTU NPAMbIX N KOCBEHHbIX |/|3|\/|epeH|/||7|;

° NPOBOANTL OMbITbl MO NPOBEPKE NPEANTOXXEHHOWN MMNOTE3bl: NMAaHMPOBaTb
9KCMNEPUMEHT, COBUpaTb IKCNEPUMEHTANBHYIO YCTaHOBKY, aHaIM3npoBaTh NOMy4YeHHbIE
pes3ynsTaTthl U AenaTb BbIBOA O CTaTyce NpeasioXXeHHOW rMnoTesbl;



° cobntogaTtb npasnna 6e3onacHoro Tpyaa npy NpoBegeHnn NCcceaoBaHnin
B paMKax y4ebHOro 3aKCNepuMeHTa, MpakTMKyma n y4eOHO-UCCNemoBaTeNbCKon U
NPOEKTHON [OEeATENbHOCTM C  WCMONb30BAaHWEM UN3MEPUTENbHbLIX YCTPOWCTB U
nabopaTtopHoro o6opynoBaHns;

. pewartb pacyéTHble 3aQayn C SIBHO 3adaHHOM U HEesIBHO 3agaHHOWN
un3nyeckon MoAenblo: Ha OCHOBaHMM aHanm3a ycnoBus OOOCHOBbIBaTb BbIOOP
dusnyeckon mopgenun, oTeBevarolen TpeboBaHWAM 3agadu, NPUMEHATb OPMYyIbI,
3aKOHbl, 3aKOHOMEPHOCTU W MOCTynaTbl (MU3NYECKNX TEOPUN MNPU MNCMNOb30BAHUN
MaTeMaTM4YeCKMX METOAOB pelleHNs 3agad, NpoBOAUTb pPacyéTbl HA OCHOBaHWUU
NMEIOLLUMXCA [OaHHbIX, aHanuM3npoBaTb pPe3ynbTatbl U KOPPEKTUpOBaTb MeEeToApl
PEeLleHNs C y4ETOM MOMyYEHHbIX PE3YNbTaToB;

° pewatb KadeCTBEeHHble 3agadn, Tpebylolme NPUMEHEHUs 3HaHuh n3
pasHbIX pas3genoB Kypca U3nku, a Takxke MHTeErpaumn 3HaHun n3 gpyrnx npeameToB
€CTECTBEHHO-HAY4YHOro UMKMa: BbICTpanMBaTb JIOMMYECKYIO LIEMOYKY PaCCy>XOEeHUN C
Onopou Ha N3y4eHHbIe 3aKOHbI, 3aKOHOMEPHOCTU N h3nYeCKne SBNEHNS;

° NCNofb30oBaTb TEOPETMYECKME 3HaHUS O OObSCHEHUS OCHOBHbIX
NPMHUMNOB paboTbl U3MepUTENIbHbIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOIOMMYECKNX MPOLLECCOB;

° NpuMBOANTL  MNPUMEpPSI BKNaga  pPOCCUNCKUX N 3apybexxHbIX
Y4YEHbIX-(PUINKOB B PasBuUTUE HAYKN, B OOBACHEHME NPOLLECCOB OKPY>KaroLLero Mmpa, B
Pa3BUTNE TEXHNKN N TEXHONOMNIA;

° aHann3npoBaTb n oLeHnBaTb NnocneacTBus ObITOBOW n
NPON3BOACTBEHHON  OEATEeNbHOCTM  YenoBeKa, CBsA3aHHOM C  huaunyeckumin
npoueccaMmn, C MNO3UUMA  3KOMOrMYeckonm 6e3onacHoCTW, NPEeAcTaBneHnin o
paunoHasbHOM  MPUPOAONONL3OBAaHUN, a TakXe pPasyMHOM  MCMNOSb30BaHWM
OOCTVKEHUI HayKM W TEXHONMOrMin pnsa  AanbHEWWwero pasBuTUs 4YerioBEeYECKOro
obLlecTBa;

° NPUMEHATb pasfnnyHble cnocobbl paboThbl ¢ MH(opMaumen prnan4yeckoro
COLEPXXaHUSA C MCMONb30BaHNEM COBPEMEHHbLIX UH(OPMALNOHHBLIX TEXHOMOrWI, Npwu
3TOM MCMOMb30BaTb COBPEMEHHble WH(OPMALUNOHHbIE TEXHOMOrMKU ANns MOUCKA,
nepepaboTkn 1 MNpeobsaBneHnss y4ebHOM U HayYHO-MONYNSPHON  MHOPMaLMK,
CTPYKTYpUPOBaHNS W UWHTepnpeTaumm unHdopmaunm, MNOAyYEHHON Uu3 pasnnyHbIX
NCTOYHUKOB, KPUTMYECKN aHaNM3npoBaTb nofy4aemMyto nHdopmaumio 1 oueHmBaTtb eé
OOCTOBEPHOCTb KaK Ha OCHOBE WMEWLLUMXCS 3HaHWA, Tak M Ha OCHOBe aHanmaa
NCTOYHMKA HDOPMaLMK;

° NPOoSsIBNATb OpraHn3auUmnoHHble n nosHaBaTebHble yMeHNsi
CaMOCTOSATENbHOIrO NPUOBPETEHNSI HOBbIX 3HaHWI B MPOLECCE BbIMOHEHNSI MPOEKTHbIX
N y4ebHO-NccneqoBaTenbCKnx pabor;

° paboTaTb B rpynne C WCMOSHEHMEM Pa3fNYHbIX COUMasnbHbIX POonen,
nnaHMpoBaTb pPaboTy rpynnbl, pauMoOHanbHO pacnpenenstb [eATeNbHOCTb B
HeCcTaHOAPTHbIX CUTyauusx, afekBaTHO OLEeHMBaTb BKNag KakOoro M3 y4acTHUKOB
rpynnbl B peLleHne paccmaTprBaemoin npobnembi;

° NPOSBNATbL MOTUBALUMIO K ByayLLen NpodeCcCMoHanbHOM AeATENBHOCTU MO
cneynanbHOCTAM (PU3NKO-TEXHUHYECKOTO NMpocuns.



K koHUy o06y4eHns B 11 kKsacce npegmeTHble pesynbTatbl Ha Yrny6néHHOM
YPOBHE O0SKHbI OTpaXKaTb CPOPMMPOBAHHOCTb Y OOYHAIOLLNXCA YMEHWIA:

° NOHUMATb pPONb (U3NKM B  IKOHOMUYECKOW, TEXHONOMMYECKOWN,
coumnanbHOW 1 3TUYECKON chepax AeATENbHOCTU YenoBeKa, Pofb U MeCTO (U3NKN B
COBPEMEHHON Hay4YHOW KapTWHE MUpa, POSb AacCTPOHOMUM B MNPAKTUYECKON
AEATENbHOCTUN YenoBeka W AanbHenweM Hay4HO-TEXHUYECKOM pPasBuTWMK, 3HaYeHne
onucartenbHOW, CUCTEMaTUINPYOLWEN, OOBACHUTENBHON U NPOrHOCTUYECKOW (DYHKLNIA
hn3ndeckon TeopuUn — INEKTPOOUHAMUKMK, CRELMaNbHOW TEeOPUN OTHOCUTENbHOCTH,
KBaHTOBOW (DU3VKU, POSib (PU3NYECKON Teopun B (pOopMUpOBaHWW NpencTaBfieHnun o
dunsnyeckon KapTuHe MuUpa, MecTo (U3NYECKOW KapTuMHbl Mupa B obLliem psiay
COBPEMEHHbIX €CTECTBEHHO-HAY4HbIX NpeacTaBneHn 0 Npupoae;

° pasnuyaTb YCNoBUS MPUMEHUMOCTU Mopgenen U3N4ecKnx Ten wu
NPOLECCOB (ABNEHUI): OOHOPOLAHOE 3N1EKTPUYECKOE N OAHOPOLAHOE MarHWTHOE Mons,
rapMoHuyeckne KosiebaHnsa, mMaTemMaTUdeCKun MasiTHUK, WAeasnbHbIA  NPY>XUHHbIN
MasiTHUK, rapMOHNYECKNE BOJIHbI, MAeasNbHbIN KonebaTenbHbI KOHTYP, TOHKas IMH3a,
MoAenen atoma, aToOMHOrro gpa 1 KBaHTOBOW MOLeNn CBETa;

° pasnuyaTtb YCnoBus (rpaHuubl, obnacTtn) NPUMEHUMOCTU (U3NYECKMX
3aKOHOB, MOHUMaTb BCeoOWMA XapakTep (QyHOAMEHTalbHbIX 3aKOHOB WU
OrpaHN4YeHHOCTb UCMONMb30BaHNS YaCTHbIX 3aKOHOB;

. aHann3npoBaTb N OOBACHATb A1EKTPOMAarHUTHbIE NPOLECCHhI N SABEHUS,
MCNOSb3Yst OCHOBHbIE MOSIOXXEHNSA N 3aKOHbI SNEKTPOANHAMUKNA U cheunansHONn Teopun
OTHOCUTENBHOCTU (3aKOH COXPaHEHUs 3f1EKTPUYECKOro 3apsaa, cuna Amnepa, cuna
JlopeHua, 3akOH 3feKTpPOMarHUTHOW wuHAyKumn, npasuno JleHuya, cBasb J[C
CaMOVHAOYKUMN B 3fIEMEHTE 3/1IEKTPUYECKON LIeNn CO CKOPOCTbIO U3MEHEHUS CUIbl
TOKa, NOCTynaTbl cneynanbHON TEOPUM OTHOCUTENBHOCTY SVHLUTENHA);

° aHanu3npoBaTb W OOBLACHATb KBAHTOBblE MPOLECCbl U  SBEHUS,
MCMNOMb3Yys  MOMOXKEHUST  KBAHTOBOW  (pU3MKU  (YypaBHEHWEe  DWHWITENHa AN
doToahpekTa, nepsBbin K BTOpoOM noctynatel bopa, npuHUMA COOTHOLUEHUS
HeonpepenéHHocTen [lenseHbepra, 3akKOHbl COXPaHEHUS 3apsAoBOro0 M MaccoBOro
4Yncen N 3HEPrum B SAEPHbIX Peakumsx, 3aKoH paanoakTUBHOIO pacnaga);

° onncbiBaTb (U3NYECKNe MNPOLECCHl N ABAEHUS, UCMNOMb3Ys BENUYUHDI:
HaNPsS>XKEHHOCTb  ANEKTPUYECKOro Mnons, noTeHuuan aneKTpocTaTu4ecKoro nong,
Pa3HOCTb MOTEHUMANOB, 3NEKTPOOBMXKYLWAA Ccuna, WHAYKUMS MarHUTHOrO Mons,
MarHUTHbIA  MNOTOK, cuna AMnepa, WHOYKTUBHOCTb, ONEKTPOABMXKYLLas cuna
CaMOVHAOYKLUMW, QHEPrns MarHUTHOrO MNofis NPOBOAHUKA C TOKOM, PEeNnsiTUBUCTCKUI
NMMYNbC, NOMHas 3HEPrusi, SHEPrNsa NOKOS CBOOGOAHOMN HacCTuubl, AHEPTUS N UMMYNbC
(hOoTOHA, MaccoBOE HYMCIO U 3apsag Apa, SHEPrnsa CBA3N S4pa;

° OOBACHATL  OCOBGEHHOCTU  MNpoTeKaHns  UINYECKUX  ABMEHUMN:
9NIEKTPOMarHUTHaa WHOYKUMS, CaMOWHOYKUMS, PEe30HaHC, WHTepdepeHums BOJH,
angpakumsa, [UCMEPCUsi, MNOMHOE BHYTPEHHEE OTpaXkeHue, (OTONEKTPUYECKINIA
appekT (hoTtoadhhekT), anbta- M OeTa-pacnagbl A0ep, ramma-usnyyvyeHue saep,
hunsnyeckKme NPUHLMNbI CMEKTPaNbHOrO aHanusa n paboTbl nasepa;

° onpefensaTb HanpasfieHne VHAOYKUMM MarHUTHOro nons npoBOAHUKA C
TOKOM, cunbl AMnepa n cunbl JlopeHua;

° CTPOUTb UK3006paXkeHne, co3gaBaemMoe MAOCKUM 3epKarioM, TOHKOMW
JIVH30M, N pacCcUYUTbIBaTb €ro XapakTepUCTUKN;



° NPUMEHSATb OCHOBOMoONarawLwmne acTPOHOMUYECKNE MOHATUA, TEOPUN ”
3aKOHbl 051 aHanm3a U OObACHEHUS1 (PUSNYECKMX MPOLIECCOB, MNPOUCXOOALMX B
3BE€30ax, B 3BE3OHbIX CMCTEMAax, B MEXranakTM4ecKon cpene; OBUXEHUs HeOEeCHbIX
Ten, aponoumn 38éaa n BecenernHowm;

° NpPoOBOANTbL WCCNEQOBaHME 3aBUCUMOCTEN (U3NYECKUX BENYMH C
NCNOMIb30BaHNEM MPSIMbIX U3MEPEHU, MNpU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
ukcnpoBaTb pe3ynbTarbl MOMYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BENNYMH B BUOE
rpacmkoB C Y4ETOM abCOMOTHBLIX MOrPELUHOCTEN U3MEPEHWUA, AenaTb BbiBOObI MO
pes3ynsratamMm uccnegoBaHus;

° NPOBOAUTL KOCBEHHbIE WN3MEPEHUST (PUSNYECKUX BENYUH, MPU ISTOM
BblbuMpaTb  ONTMMAanbHbLIM  METOL  W3MEPEHUs, OueHuBaTb  abCOMOTHbIE U
OTHOCUTESbHbIE MOrPELLHOCTN NPSIMbIX U KOCBEHHbIX U3MEPEHWI;

° NPOBOAUTL OMbITbl MO NPOBEPKE NMPEASIOXKEHHOW MMMOTE3bl: NaHMPOBaTb
9KCNEPUMEHT, CObMpaTb 3KCNEPUMEHTASIbHYIO YCTAHOBKY, aHanM3npoBaTb MNOflyYeHHbIe
pe3yneTaThl U Aenatb BblBOA, O CTaTyce Npeasio>KeHHOW rmnoTesbl;

° onuncblBaTb METOAbI NONYYEHNSA HAYYHbIX aCTPOHOMUYECKUX SHAHWUI;

° cobntogatb npasunia 6e3onacHoOro Tpyaa npy NpoBeAeHUn NccneaoBaHnm
B paMKax y4yebHOro aKcrnepumeHTa, MpakTMKyma u y4ebHO-UccnegoBaTeNlbCKon U
NPOEKTHOW [OEeATEeNbHOCTM C  WUCMOMb30BaHNEM  U3MEPUTENbHbLIX YCTPOWUCTB U
nabopaTtopHOro o6opynoBaHns;

° pelaTb pacyé€THble 3agadn C SBHO 3afdaHHOW M HEsIBHO 3adaHHoun
unsnyeckon Mofenbl: Ha OCHOBaHMM aHanus3a YCcnosus BblbupaTb (pusandeckue
Mogenu, oTBedvalwme TpeboBaHUSAM 3afaudn, MNPUMEHATb  (PopMySbl, 3aKOHbI,
3aKOHOMEPHOCTU K nocTynatbl  (U3NYECKUX Teopun NpU  UCMONb3OBaHWUU
MaTteMaTUYeCKMX METOOOB peLUeHus 3agay, MpPoBOAUTbL pPacyéTbl Ha OCHOBaHWUMU
NMEIOLLUNXCA [[aHHbIX, aHanu3npoBaTb pe3ynbTatbl U KOPPEKTUpOBaTb MeToAbl
peLweHns ¢ y4ETOM MOyYEHHbIX Pe3yNbLTaToB;

° pewatb KadeCTBEHHble 3agadn, Tpeodylolmne nNpPUMEHEeHUs 3HaHuh n3
pasHbIX pasgenoB Kypca U3nKu, a Takxe MHTerpaumm 3HaHnuin N3 gpyrnx npeameToB
€CTECTBEHHO-HAY4YHOro UMKMa: BbiCTpanBaTb JIOMMYECKYIO LIEMOYKY PaCCyXOEeHUN C
Ornopou Ha N3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU N (PU3NYECKME ABNEHNS;

° NCNOMb30BaTb TEOPETMYECKME 3HaHUA [N OOBACHEHUSI OCHOBHbIX
npuvHUMNOB paboTbl  U3MepUTESIbHbIX  MPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOMOrMYECKUX NPOLLECCOB;

° NPUBOANTbL npumMepsbl BKNaga POCCUMUACKUX 1 3apybexKHbIX
YYEHbIX-(QU3NKOB B PasBUTUE HayKn, B OObACHEHNE NPOLLECCOB OKPY>KatoLLero Mnpa, B
pPasBUTNE TEXHNKN N TEXHOSOMNIA;

° aHanna3npoBaTb n OLEeHMBaTb nocneacTens ObITOBOW n
NPON3BOACTBEHHON  OEATENbHOCTU  YenoBeKa, CBA3aHHOW C  U3UYECKNMU
npoueccaMmn, C NO3UUMA  3KOMOrMYeckonm 6e3onacHoCTW, NpPeAcTaBneHnin o
pauMoOHanbHOM  MPUPOAOMNONb3OBaHMKM, a TakXe pasyMHOM  MCMOAb30BaHUN
OOCTVDKEHUN HayKM W TEXHOMOMMW ANs  AaslbHENWEro pasBuUTUS YenoBEYECKOro
o0OLLEecTBa;

° NPUMEHATb Pa3nnyHble cnocobbl paboTbl ¢ MHopmaumen pnanyeckoro
COAEP>XaHUsi C NCMNONMb30BAHMEM COBPEMEHHbLIX MH(OPMALUMOHHbLIX TEXHONOrM, Npun
3TOM WCMONb30BaTb COBPEMEHHblE WHMOPMALMOHHbIE TEXHOMOrMM AN MOUCKA,



nepepaboTkm U1 MNpeobsaBneHns Y4ebHOM U HayYHO-MONYNSPHON  MHOPMaLmK,
CTPYKTYpUPOBaHNS W UWHTepnpeTaumm uHdopmaunn, MNOAYHYEHHON U3 pPasnn4HbIX
NCTOYHNKOB, KPUTUYECKU aHaNM3npoBaTb MNoflydaemyto NHopMaumio 1 oueHnBaTbL eé
AOCTOBEPHOCTb KakK Ha OCHOBE WMEIOLLMXCA 3HaHWMW, TaKk M Ha OCHOBe aHanuaa
NCTOYHUKA MHOpMaLnK;

° NPOSBNATb OpraHu3aumnoHHbIe n nosHasaTtesibHble yMEeHNs
CaMOCTOATENBHOrO NPUOBPETEHNS HOBbIX 3HaHMI B NPOLIECCE BbINOSIHEHNS NPOEKTHbIX
N y4ebHO-nccnegoBartesibCKux pador;

° pabotaTb B rpynrne C WCMOMHEHVMEM pPa3/IyHbIX COouMnasbHbIX POew,
nnaHMpoBaTb paboTy rpynnbl, payuoHanbHO pacrnpefensaTb OeATeNbHOCTb B
HeCTaHOapTHbIX CUTyauusixX, afekBaTHO OUeHMBaTb BKNag KaXkAoro uU3 y4acTHUKOB
Fpynnbl B peLleHne paccMmatpusaemon NpobnemMsl;

° NPOSBNATL MOTUBAUUIO K ByayLen NpodeCcCMoHanbHON AeATENbHOCTU MO
cneunanbHOCTAM (PU3NKO-TEXHUHECKOro Npoguns.



TEMATUYECKOE NJTIAHUPOBAHUE

10 KJIACC
Ne KonuyecTtso 4acoB OnekTpoHHblie (uncdpoBsbie)
- HamnmeHoBaHue pa3nenoBs U TeM nNporpamMmmbl KOHTpOﬂbeIe |'|pa|(1'y|qec|(y|e o6paaoBaTeanble
n/n Bcero
pa6oThbl pa6oTbl pecypchbl
Paspen 1. HAY4YHbIW METO/, MO3HAHUS MPUPObI
1.1 Hay4yHbIin MeTOA NO3HaHWsS Npupogkbl 3 0 0 EtI:T'M/?nTweggsuo?:u/?M‘l bf72
Wtoro no pasgeny 3
Pa3pen 2. MEXAHUKA
Bubnnoteka LIOK
2.1 KuHematunka 22 1 3 httos://m. u/7FA1bF72
Bubnnoteka LIOK
2.2 Annammka 18 0 2 https://m.edsoo.ru/7f41bf72
. Bubnnoteka LIOK
23 Cramuka TeépROrO TeNa 6 ! 0 hitps://m.edso0.ru/7f41bf72
Bubnnoteka LIOK
2.4 3aKOHbI COXpPaHeHUs1 B MeXaHuKe 15 1 2 https//m.edsoo.ru/7f41bf72
Wtoro no pasgeny 61
Pa3pen 3. MOJIEKYNIAPHAA ®U3NKA U TEPMOONHAMUKA
3.1 OCHOBbI MONEKYNSAPHO KNHETUHECKON Teopum 21 1 3 5M6”!/IOTeKa LIOK
https://m.edsoo.ru/7f41bf72
Bubnnoteka LIOK
3.2 TepmoguHamunka.Tennosble MallnHbI 14 1 0 https://m.edso0.ru/7f41bf72
3.3 ArperatHble cocTosiHMS BellecTBa. Pa3oBble nepexonbl 15 1 1 E ;6237;(3:23""0?; /754172
_%
Wtoro no pasgeny 50
Paspen 4. AIEKTPOANHAMUKA
4.1 OnekTpudeckoe none 16 1 0 5,[16”!/'0;6}(&1 LI'O}: 2541bf70



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

4.2 [MOCTOSIHHBIN 3NEKTPUYECKINIA TOK 26 2 E{S Q:M/;)r;e.ggsuogfgﬂf 41bf72
43 Toku1 B paanuHbix cpeaax 6 0 Etlg6gjs1:m/7r?:gsuog.}:u/7f41 bf72
Wtoro no pasgeny 48
Pasgen 5. PUSUHMECKUIN NPAKTUKYM
5.1 DU3NHECKNIN MPAKTUKYM 4 4
Wtoro no pasgeny 4
PezepBHoe Bpems 4
OBLLIEE KOJIMHECTBO YACOB MO NPOIrPAMME 170 17



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

11 KJIACC

KonuyecTtBo 4yacoB

OneKTPOHHbIe

Ne HaumeHoBaHune pasgenoB 1 TeM NpPorpaMmbl (uncbposbie)
n/n pas3n porp Beero KoHTpOsnbHblIe MpakTnyeckne 06pa3oBaTenbHbIe
pab6oThbl paboThbl pecypehi
Paspen 1. AJIEKTPOOAUHAMUKA
Bubnnoteka LIOK
1 MarnuTHoe none 14 0 0 https://m.edsoo.ru/7f41bf72
Bubnnoteka LIOK
1.2 ONeKTpoOMarHnTHas NHAyKLns 13 1 0 httos://m. ru/7F41bf72
Wtoro no pasgeny 27
Paspgen 2. KOJIEBAHUSA U BOJIHbI
Bubnnoteka LIOK
2.1 MexaHn4yeckune KonebaHus 10 0 0 https-//m.edsoo.ru/7f41bf72
Bbuénuoteka LLJOK
2.2 OneKTpoMarHUTHble KonebaHus 15 0 0 httos://m.edsoo.ru/7f41bf72
Bubnnoteka LIOK
2.3 MexaHn4yeckue 1 anekTpoMarHUTHbIE BOSHbI 10 1 0 https-//m.edsoo. ru/7f41bf72
24 OnTurka 25 1 0 5|/|6n!/|0TeKa LIOK
hitps://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 60
Pasgen 3. OCHOBbI CNELMANIbHOW TEOPUN OTHOCUTESIbHOCTH
Bubnnoteka LIOK
3 Ockosb! CTO > 0 0 https:/m.eds00.ru/7f41bf72
Wtoro no pasgeny 5
Paspen 4. KBAHTOBAA ®U3UKA
4.1 KopnycKynsapHO-BONMHOBOW Ayannusm 15 1 0 5|/|6n!/|o: TeKaI LIOK 7
4.2 dunsnka atoma 5 0 0 Bubnuoteka LIOK

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



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

Buénunoteka LLOK

4.3 ®r3nKa aTOMHOrO SApa 1 ANEMEHTaPHbIX YacTul 5 0 https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 25
Paspen 5. INIEMEHTbl ACTPOHOMUN U ACTPO®U3UKUN
Bbuénunoteka LLOK
5.1 ONEMEHTbI aCTPOHOMUW 1 aCTPO(U3NKIA 12 0 httos://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 12
Paspen 6. PUSUYECKUN NPAKTUKYM
6.1 DU3NYECKNI NPAKTUKYM 16 16
Wtoro no pasgeny 16
Paspen 7. OBOBLUAIOLLEE NMOBTOPEHUE
CuctemaTtusauus n 0606LLeHe NPegMETHOrO CoOAep>KaHus
71 onbiTa AeATENbHOCTU, NPUOBPETEHHOIO NPU N3yYeHn Kypca 15 0
¢pusnku 10 — 11 knaccos
Wtoro no pasgeny 15
PesepBHoOe Bpems 10
OBLLIEE KOJIMYECTBO YACOB MO NMPOIr’PAMME 170 16



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

NMOYPO4YHOE NMNMAHUPOBAHUE

10 KJIACC
KonuyectBo yacos
Ne Tema vooka OneKTpoHHble L poBbie
n/n yp Bcero KoHTponbHble MpakTnyeckue 06pa3oBaTenbHbIE Pecypehb
paboThbl paboTbl
https://lesson.edu.ru/lesson/79d7ab78-
1 dusuka — PyHoamMeHTanbHas Hayka o Npupoae 1 0 0 1e77-4faf-9158-68a140c1ed86?backUr
|=%2F03%2F10
o Hay4HbIin MeTOq NO3HaHNS U METOAbI ’ 0 0 https://lesson.edu.ru/lesson/013f886¢-
nccnegoBaHus usnyYecKnx SBIEHNI 5¢c27-4729-86e9-ea726710f582
Cnocobbl n3amepeHnst PU3NYECKNX BENINYUH.
3 A6contoTHasa n OTHOCUTENbHAsA NOrPEeLUHOCTN 1 0 0
N3MePEHUN Pr3NYECKUX BENYUH
o | boemeace e emeccee | : o | sromoreaox
A ' https://m.edsoo.ru/ff0c3508
[Npamas 1 obpaTHasa 3agayn MeXaHnKm
Papunyc-BekTop MarepuansHOn TO4YKKW, ero
5 NPOoeKLMY Ha ocn KoopanHaT. TpaekTopusi. ’ 0 0 Bubnuoteka LIOK
MepemeleHne. CKopocTb. VX npoekuumn Ha ocu https://m.edsoo.ru/ff0c3508
KoopauHat
o | P omeeneerene Ll o | mwomoravox
P o P P https://m.edsoo.ru/ff0c3620
NPAMONIMHENHOIO ABVYXEHUSA
7 CpepfHss ckopocTb. PelleHne 3apay 1 0 0 https://m.edsoo.ru/ff0c3620
8 NabopatopHas padoTta Nel «N3mepeHne ’ 0 1
CKOPOCTW PaBHOMEPHOIO ABVXKEHNSI»
9 PelueHve 3agay Ha paBHOMepHoe ’ 0 0
NPSAMONIMHENHOE ABUXEHNE
10 PelueHne 3apay Ha paBHOMepHOE ’ 0 0
NPAMOJIUHENHOE ABWXEHUE
HepaBHOMepHOEe ABUXEHNME. MI’HOBveHHaﬂ BubnoTexa LIOK
11 CKOpOCTb. YcKopeHue. NpsimonnHenHoe 1 0 0

AOBVKeHNe C NOCTOAHHbIM YCKOPEHNEM

https://m.edsoo.ru/ff0c372e



https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

padunyeckoe onucaHme NPAMONIMHENHOrO

Bubnuoteka LLOK

12 OBVXKEHUS C MOCTOSIHHBIM YCKOPEHVEM 0 0 https://m.edsoo.ru/ff0c372e
JlabopatopHas padoTta Ne2 «/3mepeHune
13 YCKOPEHUS MPSAMOSIMHENHOrO PaBHOYCKOPEHHOIO 0 1
OBVKEHWNS»
14 PelueHne 3agay Ha NpsiMONMHenHoe 0 0
PaBHOYCKOPEHHOE ABVXEHNE
15 PelueHne 3apay Ha NpsiMONMHENHOe
paBHOYCKOPEHHOE OBWKEHVE
Ceob6ogHoe nageHune. YckopeHne cBob6ogHoOro BubnuoTexa LIOK
16 nageHnsi. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTH, 0 0 l . 0539
YCKOPEHUS1 OT BPEMEHU 1 NX rpadunkmn
17 [BvxeHne Tena, 6pOLLIEHHOr0 rOPU3OHTASILHO
18 LBv>xeHne Tena, 6POLLEHHOMO NOA YoM K 0 0
rOPU30HTY
19 Pellenune 3apay 0 0
KpvisonuHeiiHoe asu>xeHuve. [BuxeHre no
20 OKPY>KHOCTW. YrnoBas 1 IMHeNHas CKOpoCTb. 0 0 Bubnnoteka LIOK
Mepuog n yactoTa. LieHTpocTpemMuTensHoe v https://m.edsoo.ru/ff0c3ada
NoJIHOE YCKOpeHne
o1 JlabopaTopHas pabota Ne3 «/13yueHne 0 1
OBVDKEHUS TeNa no OKPY>XHOCTW»
22 PelieHnune 3apay 0 0
23 Pellenune 3apay 0 0
24 O606LUarLWMn YPOK No TeEMe «KrnHeMaTuka» 0 0
o5 KomnnekcHas npoBepoyHas paboTa no Teme ’ 0
"KnHemartnka"
MepBblii SaKOH"HbFOTOHa. MHepumanbHble Bubnuoteka LIOK
26 cucTembl oTcHéETa. MPUHLMN OTHOCUTENBHOCTU 0 0
R https://m.edsoo.ru/ff0c3be8
lanunes. HemHepumnanbHble CUCTEMbI OTCHETA
Cuna. PaBHopencTBytoLaa cuna. Bropoi 3akoH Bubnuoteka LLOK
27 0 0
HbtoToHa. Macca https://m.edsoo.ru/ff0c3be8
28 BsanmogpeiictBue Ten. TpeTuin 3akKoH HetoToHa 0 0 BuGnmorexa LIOK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

rlpVIHLI,VIFI cynepnoa3nunn cun. PelueHne 3agay Ha

https://lesson.academy-content.mysch
ool.edu.ru/lesson/9332c3e7-405e-4165

29 nprYMeHeHne 3aKkoHoB HbloToHa - -69d2 ?backUrl=%2F
%2F10
3aKOH BCEMUPHOIO TArOTEHNS. ] ) Bucnuoteka LIOK
30 OKBUBANIEHTHOCTb rPaBUTaLMOHHON 1 MHEPTHOW
https://m.edsoo.ru/ff0c3d00
Macchl
31 Cwvna TsHKecTu N yCKOpeHne cBo60QHOMo Bubnnoteka LIOK
nageHus https://m.edsoo.ru/ff0c3d00
LBxeHne HebeCHbIX TeN U X UCKYCCTBEHHbIX Bubnuoteka LIOK
32 CNyTHUKOB. NepBas kocMuyeckasi CKOpoCTb.
https://m. ru/ff
3akoHbl Kennepa
Buénuoteka LLOK
33 Cuna ynpyrocTtu. 3akoH lyka. Bec Tena https://lesson.edu.ru/lesson/700e4619-
250f-45f8-baa8-7d3c5ael16b52
JlabopaTtopHas pabota Ne4 «/ccneposaHne
34 3aBUCUMOCTU CWMbl YNPYrocTu OT YOAUHEHWS
NPY>XWHbI. VI3MepeHne >XeCTKOCTU NPY>KMHbI»
35 PelwleHvie 3agay
Cuna TpeHus. MNMpupopga v Buabl CUT TPEHUS. Bubnnoteka LIOK
36 LBv>KeHne B XXMOKOCTU 1 ra3e ¢ y4ETOM CUslbl https://lesson.edu.ru/lesson/e77b838d-
CONPOTUBJIEHUS CPeAp! acae-499c-ad7c-d6454fad35c2
JlabopatopHasn paboTta Ne5 «ccneposaHne
37 CUJbl TPEHUSA CKONbXeEHUS. IamepeHune
KO3(hhULMEHTA TPEHUS CKOSTIbIEHUSA»
PelleHne 3aga4 Ha NnpuMeHEHNe BTOPOro 3aKkoHa Bubnnoteka LIOK
38 HbloToHa ans Ten, ABUXKYLLMXCA Nog AeCTBUEM https://lesson.edu.ru/lesson/9332c3e7-
HECKOJIbKNX CUN - - -
39 PelueHne 3agay Ha ABVXKEHME MO HAKITOHHOM
NJOCKOCTU
40 PelleHve 3agay Ha ABUXEHUE CBA3AHHbIX TN
41 Laenenve. lnppocratnyeckoe aasneHne. Cuna

Apxnmepa

42

[NnaBaHue Ten



https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde?backUrl=%2F03%2F10
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://lesson.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52
https://lesson.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52
https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://lesson.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde
https://lesson.edu.ru/lesson/9332c3e7-405e-4165-b0c0-69d260859bde
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PeweHne 3agady no teme «[ugpocratuka»

A6contoTHO TBEpaoe Teno. NocTynartensHoe u

https://lesson.edu.ru/lesson/6184a622-

44 BpaLlaTenibHoe ABMXXEeHE TBEPAoro Tena d203-479d-bd27-0513086¢55d9
CnoxeHwne cun, NPUNOXKeHHbIX K TBEPAOMY Teny. Bubnunoteka LIOK
45 LleHTp Ts>kecTn Tena. YcnoBus paBHOBECKS https://lesson.edu.ru/lesson/23fac82c-
TBEpOoro tena. Buabl paBHoBeCKS 3c19-4a2e-8ca2-78870ddc4f8d
46 PeweHne 3apay
47 PeweHne 3apgay
48 O6o6Larwmii ypok no teme «JuHammka»
49 KomnnekcHas npoBepoyHas paboTa no teme
" InHamunka. Ctatnka TBepgoro tena”
MMnynbec matepranbHOM TOYKK, CUCTEMBI
50 MaTtepuanbHbIX ToYek. LleHTp Macc cnctemsl Bubnuoteka LLOK
MarepuanbHbIX TOYEK. TeopemMa O ABVKEHWN https://m.edsoo.ru/ff0c43d6
LeHTpa Macc
1 | e e o cocres LK
P Y ’ https://m.edsoo.ru/ff0c43d6
OBV>XEHNE
52 PeweHne 3apay
Pa6oTta cunbl Ha Manom 1 Ha KOHEYHOM BubnuoTexa LIOK
53 nepemeLleHun. Npacdnyeckoe npeacrasneHne https://m edsoo.ru/f0c4502
paboTbl cuibl. MOLLHOCTb CUibI
54 KuHeTunyeckas aHeprus. Teopema 06 nameHeHuu https://lesson.edu.ru/lesson/7e02b436-
KVHETNYECKOWM SHEPrN MaTEPUATTbHOWN TOYKI 5433-4129-b515-7e48a532125e
55 JlabopatopHas paboTta Ne6 «/3mepeHne
KVHETNYECKOW SHEeprum Tena»
56 lMNoTeHumanbHble N HEMOTEHLMANbHbIE CUSbI. https://lesson.edu.ru/lesson/7e02b436-
[NoTeHUnaneHasa aHeprug. 433-4129-b515-7e4 22
1 | e roms cocrecs LK
P < https://m.edsoo.ru/ff0c478c
Tes. 3aKOH COXPaHEHNs1 MEXaHUYECKOW SHEPrun
58 JlabopatopHas padoTta Ne7 «/3mepeHne

NoTeHUManbHON SHeprum Tena»



https://lesson.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9
https://lesson.edu.ru/lesson/6184a622-d203-479d-bd27-0513086c55d9
https://lesson.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d
https://lesson.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://lesson.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e
https://lesson.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e
https://lesson.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e
https://lesson.edu.ru/lesson/7e02b436-5433-4129-b515-7e48a532f25e
https://m.edsoo.ru/ff0c478c

PelweHne 3aga4 Ha 3akoH coxpaHeHus

Bubnnoteka LIOK

59 MEXaHN4YECKOii aHepriu 0 0 https://m.edsoo.ru/ff0c478c
60 PelueHve 3agay Ha npeBpaLleHmne MexaHN4ecKom 0 0
3Heprumn
61 Ynpyrvne n Heynpyrue CTofIKHOBEHUS. YpaBHeHne 0 0 https:/| n. ru/l n/c9711 -
BepHynnv ansa ngeansHOM XXUGKOCTH 4dd8-4033-9fa7-75eceaba216d
62 PeweHne 3apay 0 0
63 PewieHne 3apay 0 0
64 KomnnekcHasa npoBepo4yHas paboTa no Teme ’ 0 Bubnnoteka LIOK
"3aKoHbl COXpaHeHWs B MEXaHVKE" https://m.edsoo.ru/ff0c4b74
Pas3BuTne npeacTaeneHnii o npupoae TennoThbl.
Bubnuoteka LLOK
65 OcHoBHble nonoxeHus MKT. Ouddyaus. 0 0 https:/m.edsoo.ru/f0c4dc?
BpoyHoBCKOE gBIKEHNE
CTpoeHue razoo6pasHbIX, XXUAKNX 1 TBepAbIX Bubnunoteka LIOK
66 Ten. XapakTtep LBWKEHNS U B3aUMOLENCTBUS 0 0 https://lesson.edu.ru/lesson/42942724-
yacTuL BellecTsa 896b-4ecb-8201-5cd3859d520d
Macca 1 pa3mepbl MONeKyn (aTOMOB).
67 0 0
KonunyectBo BelecTBa. lNoctoaHHas Asoragpo
68 PelleHvie 3agay 0 0
69 MpaeanbHbiin ra3. OcHoBHOe ypaBHeHne MKT 0 0 https://m.edsoo.ru/ff0c4fde
Temnepatypa. Tennosoe paBHoBecue. LLikana Bubnnoteka LIOK
70 0 0
Llenbcus. A6contoTHasg TemnepatypHas LiKana https://m. .ru/ff0c511
CBs3b abCONOTHON TeMMepaTypbl
TEPMOANHAMNYECKOWN CUCTEMbI CO CpepHen Bubnuoteka LLOK
71 . . 0 0
KMHETUYECKOWN 3Hepruer noctynaTesibHoro https://m.edsoo.ru/ff0c511e
TENJI0BOro ABKEHNS e€ YacTuy
72 PelwleHvie 3aga4 0 0
73 VOaBHEHIE COCTOSIHS MIGANLHOMO ra3a 0 0 https://lesson.edu.ru/lesson/f543b715-
i A 1420-413¢-8daf-bb70cb26299a
74 JNabopatopHas paboTta Ne8 «/13amepeHne maccebl 0 1
BO3[yXa B KJIACCHOWN KOMHaTe»
https://lesson.edu.ru/lesson/72¢c240a0-
75 M3onpoueccol 1 nx rpadunkin. la3oBble 3aKOHbI 0 0 0def-Afbd-931b-ad2ded7a031b



https://m.edsoo.ru/ff0c478c
https://lesson.edu.ru/lesson/c9711d86-4dd8-4033-9fa7-75ecea6a216d
https://lesson.edu.ru/lesson/c9711d86-4dd8-4033-9fa7-75ecea6a216d
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://lesson.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d
https://lesson.edu.ru/lesson/42942724-896b-4ecb-8201-5cd3859d520d
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://lesson.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a
https://lesson.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b

JlabopatopHasn paboTta Ne9 «/3yveHne

76
n306apHOro npouecca»
77 JlabopaTopHas pabota Nel10 «/13yueHne 0 ’
N30XOPHOro npoLiecca»
78 M3onpoLecchl B uaeansHOM rase ¢ NoCTOSHHbIM 0 0
KONMYEeCTBOM BeLLleCTBa
79 padunyeckoe npencraBneHne N3onpoLEeCcCoB: 0 0
n3oTepma, n3oxopa, n3obapa
https://lesson.edu.ru/lesson/d49f2c65-
80 PelueHne 3aga4 Ha nsonpouecchl 0 0 2553-4540-ab0f-d2 f? k
r=%2F03%2F10
81 3akoH [lanstoHa 0 0
82 PeweHne 3agay 0 0
83 Pelienune 3apay 0 0
84 O606LeHne 1 cnuctemMaTmaaums 3HaHU No Teme 0 0
"OcHoBbl MKT"
85 KomnnekcHas npoBepoyHas paboTta no Teme ’ 0
"OcHoBbl MKT"
TepmopguHammnyeckas cuctema. 3agaHue
BHeLUHUX ycnosui ana T cuctembl. BHewHme un Bubnnoteka LIOK
86 BHYTPEHHME napameTpbl. BoipaxkeHne ans 0 0 https://lesson.edu.ru/lesson/ae397c01-
BHYTPEHHEl SHeprum OgHOaTOMHOrO UAeasnbHOro b1fd-4c05-93af-f77604b63c86
rasa.
57 | Buadonasme peom 1o rpadvey Mpouseta He 0 0 Gusnyorera LIOK
b pa@uiy npot https://m.eds00.ru/ff0c5952
pV-gmarpamme
Tennonepepaya kak crnoco6 N3MeHeHNns
88 BHYTPEeHHel aHeprum T, cuctemol 6e3 0 0 Bubnnoteka LIOK
coBepLUeHUust paboTbl. KoHBeKLuS, https://m.edsoo.ru/ff0c5952
TEMNNONPOBOAHOCTb, U3NyYEHNE
Konn4yectso TennoTbl. TennoéMKoCTb Tena. Bubnnoteka LIOK
89 - 0 0
[NepBbI 3aKOH TEPMOANHAMUKIA https://m.edsoo.ru/ff0cSefc
9 Pacuét KonmyecTtsa TenNoThbl Npw 0 0

Tenjonepenadye



https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/d49f2c65-255a-4540-ab0f-d2d5d669a8cf?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://lesson.edu.ru/lesson/ae397c01-b1fd-4c05-93af-f77604b63c86
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5efc

MpryMeHeHNe NepBOro 3aKoHa TEPMOANHAMUKU K

Bubnuoteka LLOK

o1 pasnn4HbiM Npoueccam https://m.edsoo.ru/ff0c5efc
9 KonmdecTBo TennoTbl 1 paboTta kak Mepb!
N3MEHEHNS BHYTPEeHHen aHeprum T, cuctemsl
93 PelueHve 3agay Ha nepBblil 3aKoH https://lesson.edu.ru/lesson/09ec74aa-
TEPMOANHAMUKN eb92-46ab-a52e-793b86a0624d
R cuomcre LOK
P P pou ’ https://m.edsoo.ru/ff0c6230
HeobpaTMoCcTb NPUPOLHbLIX MPOLIECCOB
95 Tennosble gsuratenu u x KMNA. Unkn KapHo https://m.edsoo.ru/ff0c600a
9% PelLeHVe 3a1aY https://lesson.edu.ru/lesson/09ec74aa-
A eb92-46ab-a52e-793b86a0624d
97 PelleHvie 3agay
98 O606LeHne 1 cuctemMaTmaaums 3HaHuU No Teme Buénuoteka LLOK
"TepmogumHamMuka. TensoBble MalLUHbI" https://m.edsoo.ru/ff0c6938
KomnnekcHas npoBepoyHas paboTa no Teme Bubnnoteka LIOK
99 n n
TepmoguHamMmuvKa. Tennosble MallviHbl https://m.edsoo.ru/ff0c6a50
100 Mapoo6pasoBaHne n KoHgeHcauus. icnapeHve Bubnuoteka LLOK
N KUNeHue. YgenobHas Tennota napoobpasoBaHms https://m.edsoo.ru/ff0c63b6
HachblLeHHble N HEHACbILLEHHbIE Napbl.
KayecTBeHHas 3aBUCMMOCTb MJIOTHOCTY U
101 0aBneHuns HacbILWEeHHOro napa ot Temneparypbl, Bubnnoteka LIOK
NX HE3ABNCKMOCTb OT 06 bEMA HACILLLEHHOIO https://m.edsoo.ru/ff0c63b6
napa. 3aBUCMMOCTb TeMnepaTtypbl KAMEHWs OT
OaBJIEHNS B XXNAKOCTU
Bna>kHocTb Bo3ayxa. AGCOnoTHas 1 Bubnuoteka LLOK
102
OTHOCUTENbHAsA BNaXHOCTb https://m.edsoo.ru/ff0c64d8
103 | PeuleHue 3apay
104 | Tone: Mnasnenuio n porammsa, Yaonan GuGuorera LIOK
’ P His. 7 https://m.edsoo.ru/ff0c6708
TennoTa nnasneHns. Cyénumaums
105 JlabopaTtopHas paboTta Nel1 «/3mepeHune
yAENbHOW TENIOThI NABAEHNS ibAa»
106 | PeweHve 3agad



https://m.edsoo.ru/ff0c5efc
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://lesson.edu.ru/lesson/09ec74aa-eb92-46ab-a52e-793b86a0624d
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708

Oedopmaumn TBEpAoro Tena. PactsxxeHne n

Bubnuoteka LLOK

107 coxatve. Cgeur. Mogynb HOHra. MNpegen ynpyrux 0 0 https://lesson.edu.ru/lesson/e5a85fa8-
necdopmaunii 8c32-4481-a750-c4abb6dibbeb5
[NoBepxHOCTHOE HaTsXXeHne. KanunnsapHole

108 aBneHus. [laBneHne nog UCKpUBIEHHON 0 0
NOBEPXHOCTLIO XuakocTu. Dopmyna Jlannaca

109 MpeobpasoBaHne aHeprum B (pa3oBbIxX 0 0
nepexopax

110 YpaBHeHue Tennosoro 6anaHca 0 0 https://m.edsoo.ru/ff0c6820

111 PelleHve 3agad 0 0

112 PelueHne 3apay 0 0
0606LLeHNE 1 cucTeMaTU3aLms 3HaHUA Mo TeMe

113 "ArperaTHble COCTOsAHNSA BelecTBa. Pa3oBble 0 0
nepexogpl”

KomnnekcHasa npoBepoyHasa paboTta no reme

114 "ArperaTHble cOCTosAAHNSA BelecTBa. Pa3oBble 1 0
nepexogbl"

DneKkTpn3auust Ten n eé NposiBNeHns.

115 OnekTpudeckunii 3apsa. [sa suga 0 0 Bubnuoteka LLOK
ANEKTPUYECKINX 3apsaaoB. [NpoBoaHMKN, https://m.edsoo.ru/ff0c6bcc
OVANEKTPVIKM 1 NOMYNPOBOAHVKN
Bsaumopgencteue 3apagoB. TodedHble 3apsgbl. Bubnuoteka LLOK

116 0 0
3akoH KynoHa https://m. ru/ff 4

117 | Pewexue 3apa 0 0
Hanps>kEHHOCTb aNeKTPUYECKOro Nonsi.

118 Mpo6HbI 3apsa. JINHUM HaNPSPKEHHOCTU 0 0 Bubnnoteka LIOK
anekTpudeckoro nonsa. OgHopogHoe https://m.edsoo.ru/ff0c6df2
3MEKTPUYECKOE nose
Mone To4e4vHoro 3apsana. lNone pasBHoMepHO Bubnnoteka LIOK

119 . 0 0
3apsHKEHHON cdepbl https://m.edsoo.ru/ff0c6df2

120 [MoTOK BeKTOpa Hanps»XKeHHOCTY 0 0
3MEKTPUYECKOro Nons

101 [NpOBOAHNKM 1 ANANEKTPUKN B 0 0 https://I n. ru/l n/3cfb819f-

ANEKTPOCTAaTU4ECKOM none

ac2-48b9-afa3-570c1942dc23



https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://lesson.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23
https://lesson.edu.ru/lesson/3cfb819f-6ac2-48b9-afa3-570c1942dc23

Pa6oTta anektpuyeckoro nons. lNoteHuwnan.

Bubnnoteka LIOK

122 ONEKTPUYECKOE HanpsXKeHre 0 0 https://m.edsoo.ru/ff0c6f00
123 CBOWCTBA 3NEKTPUYECKOro NoTeHumnana 0 0
124 PeweHne 3apgay 0 0
125 KoHnpgeHcaTop. SnekTpoéMKOoCTb KoHaeHcaTopa. 0 0 Bubnuoteka LLOK
ONEKTPOEMKOCTb NJIOCKOro KOHOeHcaTopa https://m.edsoo.ru/ff0c7126
126 CoenunHeHne KOHAEHCATOpOB B 6aTapen 0 0 https://m.edsoo.ru/ff0c7126
127 OHeprns 3aps»KeHHOro KoHgeHcaTopa 0 0 https://m. Ju/ff0c712
: .edu. -
198 PeweHite sanad 0 0 httg_s //Ie?son e_du ru/lesson/f8ff0a10-b
O606LUeHne 1 cucTteMaTn3auuns 3HaHWI Mo Teme
129 . \ 0 0
dnekTpudeckoe none
130 KomnnekcHasa npoBepoyHasa paborta no reme ’ 0
"OnekTpudeckoe nosne"
Cuna Toka. [NocTosiHHbIN TOK. YcnoBust
131 CYLLECTBOBaHNSA MOCTOAHHOIO 3NEKTPUYHECKOrO 0 0
TOKa
132 McToyHnku Toka. Hanpshxkenne n 94C 0 0
3akoH Oma gns yvacTtka uenu. Snektpuyeckoe https://lesson.edu.ru/lesson/0e6e5112-
133 0 0
COMNPOTUBJIEHNE f6-4d1c- -214 7
3aBNCMMOCTb COMPOTUBIIEHNSI OGHOPOAHOIO Bubnuoteka LLOK
134 MPOBOAHMKA OT ero AAnHbI 1 naoLwanmn 0 0 https://lesson.edu.ru/lesson/calceb71-
rMonepeyHoro cevyeHns f05{-4ca0-8862-fa0c67b49486
135 YaenbHoe conpoTuBieHne BellecTsa. PelleHne 0 0 https://lesson.edu.ru/lesson/calceb71-
3agad _ - -
MNocneposatenbHoOe, NapanfensHoe, CMeLlaHHoe Bubnuoteka LLOK
136 0 0
COeaVHEHVE NPOBOAHNKOB https://m.edsoo.ru/ff0c74f0
JlabopatopHas paboTta Ne12
137 «[locnegoBaTtensHOe 1 NapannensHoe 0 1
coegnHeHe NPOBOAHNKOB»
PacyéT pa3BeTBNEHHbIX 3NEKTPUYECKNX Lienen.
138 0 0
MNpasuna Kupxroda
139 PewieHne 3apay 0 0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://lesson.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.edu.ru/lesson/f8ff0a10-b1fa-4120-809d-4cc24a7f44e8
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/0e6e5112-edf6-4d1c-bed3-2149d0e7daba
https://lesson.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://lesson.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://lesson.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://lesson.edu.ru/lesson/ca1ceb71-f05f-4ca0-8862-fa0c67b49486
https://m.edsoo.ru/ff0c74f0

Pa6oTa anekTpuyeckoro Toka. 3akoH [xoyns

Bubnuoteka LLOK

140 —JleHua 0 https://m.edsoo.ru/ff0c7838
141 Pellehie 3anay 0 https://lesson.edu.ru/lesson/4299a390-
A 2bdd-459b-a20f-8ededde91293
142 MoLLHOCTb aneKTpu4ecKoro Toka. Tennosas 0 Bubnuoteka LLOK
MOLLIHOCTb, BblAensemas Ha pe3ncTope https://m.edsoo.ru/ff0c7838
143 PeweHne 3apay 0
144 30C v BHyTpeHHEE COMNPOTMBEHNE NCTOYHUKA 0 Bubnuoteka LLOK
TOKa https://m.edsoo.ru/ff0c7ael
145 3akoH Oma ans nosiHow (3aMKHYTON) 0 Bubnnoteka LIOK
3NEKTPUYECKON Lienn https://m.edsoo.ru/ff0c7ae0
146 PelleHe 3ana4 0 https://lesson.edu.ru/lesson/009d68b8-
A 2f8d-4287-8355-43d7
https://lesson.edu.ru/lesson/d431f758-
147 MoLWHOCTb NCTOYHMKA TOKa 0 B i} )
148 KopoTkoe 3ambikaHune 0 https://m.edsoo.ru/ff0c7ae0
149 JNa6opaTopHas pabota Ne13 «3amepeHune 30C n 0
BHYTPEHHEro CONPOTUBIIEHNSI UCTOYHNKA TOKa»
150 KoHpgeHcaTop B Lenn NOCTOAHHOIrO ToKa 0
151 PewweHve 3agay 0
152 PewieHne 3aga4 no Teme "[MOCTOAHHbIN 0
3NeKTpU4ecKnii Tok"
153 PeweHne 3apay no teme "[MOCTOSAHHLIN 0
9NEKTPUYECKUIN TOK"
154 PelieHne 3aga4 no Teme "[MOCTOAHHbIN 0
ANEKTPUYECKNIA TOK"
155 O606LLeHne 1 cnucTtemMaTmaaumsa 3HaHNI No TEMe 0
"IMOCTOSIHHBIN SNEKTPUYECKINI TOK"
156 KomnnekcHas npoBepoyHasa paboTta no reme ’
"MOCTOAHHbIV SNEKTPUHECKINIA TOK"
OnekTpudeckas NPOBOAMMOCTb Pa3NNYHbIX Bubnuoteka LLOK
157 BELLECTB. DNEKTpUYECKNii TOK B MeTasnax. 0 https://lesson.edu.ru/lesson/e15b92e5-

CBepxnpoBOANMOCTb

7-420e-268b-c61



https://m.edsoo.ru/ff0c7838
https://lesson.edu.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293
https://lesson.edu.ru/lesson/4299a390-2bdd-459b-a20f-8ededde91293
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/009d68b8-2f8d-4287-8355-43d7be8ac0e6
https://lesson.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://lesson.edu.ru/lesson/d431f758-d8a5-43c2-b77f-bd2d2e749a3b
https://m.edsoo.ru/ff0c7ae0
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53

DNIeKTPMYECKUA TOK B pacTBopax 1 pacnfiasax

Bubnuoteka LLOK

158 anekTponuTtoB. 3akoHbl Papages ons 1 0 0 httos://m.edsoo.ru/f0c82ba
AEeKTpONn3a At0s./M.eds00. AT Ce-0a
159 DneKkTpuyecKnii ToK B rasax. lNnasma 1 0 0 https://m.edsoo.ru/ff0c84ae
160 DneKTpu4ecKnii TOK B Bakyyme. BakyymHble ’ 0 0 https://lesson.edu.ru/lesson/e15b92e5-
npnoopbI 0007-420e-a68b-c6105a5e0a53
161 | OneKTpUYEeCcKWii TOK B NONYNpOBOAHUKAX 1 0 0 https://m.edsoo.ru/ff0c84ae
162 [MonynpoBogHNKOBbLIE NPUOOPbI 1 0 0 https://m.edsoo.ru/ff0c84ae
163 DU3NYECKNIN NPAKTUKYM 1 0 1
164 DU3NYECKNI MPAKTUKYM 1 0 1
165 DU3NYECKNIN NPAKTUKYM 1 0 1
166 DU3NYECKNI MPAKTUKYM 1 0 1
Pe3epBHbIn ypok. O606LLEeHNE 1
167 - " " 1 0 0
cuctemaTudauus 3HaHui no Teme "MexaHuka
Pe3epBHbIn ypok. O6006LLeHNE 1
168 cuctemaTusaums aHaHunin no teme "OcHoBbl MKT. 1 0 0
TepmognHamumka"
Pe3epBHbIn ypok. O6006LLeHNE 1
169 cucTemaTusauusi 3HaHuM No Teme 1 0 0
"OnekTpocTatmka"
Pe3epBHbin ypok. O606LLeHNE 1
170 cucTemaTusaums 3HaHunin No Teme "MoCcToAHHbIN 1 0 0
TOK"
OBLLEE KOJINMYECTBO YACOB 10O NPOI’PAMME 170 8 16



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://lesson.edu.ru/lesson/e15b92e5-0007-420e-a68b-c6105a5e0a53
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

11 KJIACC

Ne

KonuyectBo 4acoB

AneKTpoHHbIE L poBbie

n/n Tema ypoka Beero KoHTpOsnbHblIe MpakTnyeckune 06pa30BaTeNbHLIE PEecypChbl
paboThbl paboThbl
BsanmopencTeme NOCTOSAHHbIX MarHUTOB U
1 NPOBOOHUKOB C TOKOM. MarHuTHoe none. 1 0 0 Et|1|6n!/|o;eKa Ll,OPr( £0c977
[MnoTtesa AMnep e *
BekTop marHutHoOn nHaykumn. MpuHUmn
2 Cynepnosnuuy MarHUTHbIX nonen. JinHun 1 0 0 Etlil62'lﬂ/7;eggsuo?fu/ﬁ009778
A _%
MarHUTHOW MHOYKLMN
3 MarHuTHoe nosne NPOBOSHUKA C TOKOM. OnbIT ’ 0 0 Bubnnoteka LIOK
OpcTena https://m.edsoo.ru/ff0c98fe
4 Cuna AMnepa, eé HanpasneHne 1 MOLYJb 1 0 0 https://m.edsoo.ru/ff0c9ac0
5 PelLenme 3a0ay ’ 0 0 https://lesson.edu.ru/lesson/eff1fc6e-a4
A f3-44dd-b41e-da9354b398dd
MpuMeHeHne 3akoHa AMmnepa.
6 1 0 0
ONEeKTPOU3MEPUTENBHbIE NPUGOPHI
7 JlabopaTopHada paboTa "/3yveHne 3aBuMcCUMocTu 1 0 ’
cunbl AMnepa oT cunibl Toka"
Cuna JlopeHua, e€ HanpasneHne 1 MOayIb.
8 [BrKeHne 3apsKeHHON YacTuLbl B OQHOPOLHOM 1 0 0 5M6HEAOTeKa LOK
MarHUTHOM rnone R
9 PelLenve 3a0a4 ’ 0 0 https://lesson.edu.ru/lesson/2f8a2dd3-9
A df2-489c-8668-30f2336b2c43
10 Pa6oTa cunbl JlopeHua 1 0 0 https://m.edsoo.ru/ff0c9df4
11 PelweHne 3agay 1 0 0
12 MarHuTHoe none B BelecTee. PeppoMarHeTuKu, ’ 0 0
napa- u gnamarHeTuku
OcHoBHble cBocTBa (heppOMarHeTNKOB.
13 1 0 0
[MpuMeHeHne heppoMarHeTUKOB
14 PeweHne 3agay no teme "MarHutHoe none" 1 0 0
15 Pewenne 3agay no teme "MarHutHoe none" 1 0 0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd
https://m.edsoo.ru/ff0c9df4
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43
https://lesson.edu.ru/lesson/2f8a2dd3-9df2-489c-8668-30f2336b2c43
https://m.edsoo.ru/ff0c9df4

SIBneHne anekTpoMarHUTHOM uHayKuun. NoTtok

Bbuénuoteka LLOK

16 BEKTOPA MarHnuTHOW NHOYKLMK 0 0 https://m.edsoo.ru/ff0cal50
17 OC vHaykumn 0 0
18 3aKoH aneKkTpomarHuTHon nHaykumn dapages 0 0
19 BuxpeBoe anekTpunyeckoe none. Tokn Oyko 0 0 E%W
20 911G UHAYKLIUV B ABMKYLLMXCS MPOBOAHUKAX 0 0 https://lesson.edu.ru/lesson/43eb8d8b-
e435-4dd5-8b52-1c3a9ef8defl
21 PewieHnuve 3apgay 0 0
29 JlabopaTopHas pa?OTa "MlccnepoBaHune SBneHns 0 ’
3NEeKTPOMarHMTHOM MHAYKLMN"
23 Mpasuno JleHua 0 0
o4 MHOyKTMBHOCTL. KaTylKa MHOYKTUBHOCTU B Lenu 0 0 Bbuénunoteka LLOK
NMOCTOSIHHOIO TOKa https://m.edsoo.ru/ff0ca600
25 AsneHne camonHaoykumn. 3OC caMOVHAYKLMK 0 0 https://m.edsoo.ru/ff0cac00
26 OHeprus MarHUTHOrO MOMs KaTyLUKM C TOKOM. 0 0 https://lesson.edu.ru/lesson/f23298be-0
ANeKTpoMarHuTHoe rnone 540-4153-bb41-b216b3402c0b
JNa6opaTopHas pabota "Cbopka mogenm
27 3NeKTPOMarHUTHOro reHeparopa" 0 1
https://lesson.edu.ru/lesson/Se3abde7-
28 | Pewenne sapa 0 0 0b95-43c9-af21-e84067820818
9 O606LeHNe N cucteMmaTnldaumsa 3HaHUN Mo TemMe 0 0 Buénuoteka LLOK
"OneKkTpoguHammka" https://m.edsoo.ru/ff0cab82
30 KomnnekcHas nposepo4Has paboTa no Teme ’ 0 bubnnoteka LIOK
"OnekTpognHammka" https://m.edsoo.ru/ff0cads8
31 KonebaTenbHasa cuctema. CBobogHble 0 0 Bbuénuoteka LLJOK
Kone6aHus. [apMoHmyeckne KonebaHms https://m.edsoo.ru/ff0caf06
30 KnHemaTtnyeckoe n guHamMmyeckoe onmcaHme 0 0 https://lesson.edu.ru/lesson/ed0b9ecc-
KonebaTtenbHbIX OBMKEHWUN eb45-479d-be06-687b2bb9a4f1
OHepreTnyeckoe onuncaHue. Boisop Bubnvoteka LIOK
33 ANHaMNYeCKOoro onvmcaHnsi rapMOHNYECKNX 0 0 ] Ob9ecc-

KonebaHnn 3 NX IHEPreTMYeCKoro u
KMHEMATNYECKOro OnncaHns

eb45-479d-be06-687b2bb9a4f1



https://m.edsoo.ru/ff0ca150
https://lesson.edu.ru/lesson/89a6d494-6156-4bbd-a65a-c0a8aa04c418
https://lesson.edu.ru/lesson/89a6d494-6156-4bbd-a65a-c0a8aa04c418
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1
https://lesson.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b
https://lesson.edu.ru/lesson/f23298be-0540-4f53-bb41-b216b3402c0b
https://lesson.edu.ru/lesson/5e3abde7-0b95-43c9-af21-e84067820818
https://lesson.edu.ru/lesson/5e3abde7-0b95-43c9-af21-e84067820818
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://lesson.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1
https://lesson.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1
https://lesson.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1
https://lesson.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1

34

Amnnntyga un asa KonebaHuia

Mepwnop n yactoTa kKonebaHwuin. MNeprop Manbix
CcBOOOHbIX KonebaHuin MaTeMaTUYECKOro

35 -
MasTHuKa. Nepunop cBob6oaHbIX KonebaHui
NPY>XWHHOIO MasiTHKa
JlabopaTopHasa paboTa " N3y4veHune
36 3aBNCUMOCTM Neproga KonebaHuin rpysa Ha
Npy>XnHe OT Macchbl rpysa”
37 3aTyxaowme konebaHnsi. BbiHy>KaeHHble https://lesson.edu.ru/lesson/a04a5662-
konebaHuns. PesoHaHc - - -
38 ABTOKONE6AHNS https://lesson.edu.ru/lesson/a04a5662-
79b3-4175-8a69-d54204cd3274
39 PeLLeHne sanay https://lesson.edu.ru/lesson/db48d2f5-
A e664-4817-a5a8-001724e1ab27
JNabopaTopHas paboTta «OnpeneneHne
40 yCKOpeHUss cBOOGOAHOIo NafgeHnsi Npu NOMOLLM
MasiTH/Ka»
41 0606LeHne 1 cucTeMaTnaaumsa 3HaHUn No Teme
"MexaHun4eckne konebaHus"
42 OnekTpomarHuTHble KonebaHus. KonebaTenbHbll Bubnuoteka LIOK
KOHTYP https://m.edsoo.ru/ff0cb820
o | e oo e s oo cocre LK
A P YA https://m.edsoo.ru/ff0cb9c4
konebaTenbHOM KOHType
44 3aKoH COXpaHeHust aHeprun B ngeansHOM Bubnuoteka LIOK
konebaTenlbHOM KOHType https://m.edsoo.ru/ff0cb9c4
45 3aTyxaroLme aneKTpoMarHMTHbIe KonebaHus. Bubnnoteka LIOK
BbIHY>X[EHHbIE 3NEeKTPOMarHUTHbIE KonebaHns https://m.edsoo.ru/ff0cbb86
lMepemeHHbIN TOK. Pe3ncTop 1 koHaeHcaTop B Bubnuoteka LIOK
46
Leny nepeMeHHoro Toka https://m.edsoo.ru/ff0cbd34
47 KaTtyLlika nHayKTMBHOCTY B Lien NePEMEHHOr0

TOKa



https://lesson.edu.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://lesson.edu.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://lesson.edu.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://lesson.edu.ru/lesson/a04a5662-79b3-4175-8a69-d54204cd3274
https://lesson.edu.ru/lesson/db48d2f5-e664-4817-a5a8-001724e1ab27
https://lesson.edu.ru/lesson/db48d2f5-e664-4817-a5a8-001724e1ab27
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3akoH Oma ansi anekTpu4eckon uenm

48 0 0
NnepeMEHHOro Toka
R ; o | semormanox
A yiot https://m.edsoo.ru/ff0cbd34
Hanps>KeHns
. Bbubnnoteka LIOK
50 Pe3oHaHC B a/1eKTPUYECKOW Lienm 0 0 https://m.edsoo.ru/ff0chb86
51 PelweHne 3agay 0 0
52 WpoeanbHblii TpaHchopmatop. [NporsBoacTBo, Bubnnoteka LIOK
nepegaya 1 noTpebneHne anekTpu4ecKomn 0 0 https://lesson.edu.ru/lesson/72b23327-
3Heprum 172d-4acf-bbe4-87384daab8c6
53 OKONorn4ecKkmne pucku Npy NpPomM3BoacTee
3aNeKTpoaHepruun. Kynstypa ncnonb3oBaHus 0 0
3NIEKTPOIHEPI N B MOBCEAHEBHOMN XXN3H
54 PeweHne 3agay 0 0 https://m.edsoo.ru/ff0cc324
55 Pelwenne 3agay 0 0
56 O606LeHne N cnctemaTndaumsa 3HaHU Mo Teme 0 0
"OneKkTpomMarHuTHble konebaHms"
57 MexaHun4eckue BOMHbI. XapakTepuUcTuKu 0 0 Bubnuoteka LIOK
MEXaHNYEeCKUX BOJIH https://m.edsoo.ru/ff0ccas4
58 CBONCTBA MEXaHNYECKIAX BOH 0 0 https://lesson.edu.ru/lesson/d9c24dda-
4db0-4680-a468-54ad904d3597
59 3BYK. XapakTepUCTUKUN 3BYKa 0 0 https://m. ru/ff
60 WHbpassyk n ynstpasseyk. LLlymosoe 0 0
3arpsi3HEHNE OKPY>KaroLen cpedbl
61 PelweHne 3agav 0 0
OneKTpoMarHnTHble BOJHbI. M3nyyeHne bubnnoteka LIOK
62 0 0
ANEKTPOMarHUTHbIX BOJIH https://m. ru/ffOccf;
63 OHeprusa anekTpomarHUTHbIX BonH. CBoncTea 0 0 https://lesson.edu.ru/lesson/0d409867-
9NEKTPOMAarHMTHbIX BOMH 9c5e-45dd-829f-794cb728760a
64 LLIkana anekTpomarHUTHbIX BOJH. [puMeHeHne 0 0 https://lesson.edu.ru/lesson/7dbe3376-

ANIEKTPOMarHnTHbIX BOJIH B TEXHUKE U 6bITy

2511-4792-b66b-ea6dbd02d20b



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6
https://lesson.edu.ru/lesson/72b23327-172d-4acf-bbe4-87384daab8c6
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://lesson.edu.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597
https://lesson.edu.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://lesson.edu.ru/lesson/0d409867-9c5e-45dd-829f-794cb728760a
https://lesson.edu.ru/lesson/0d409867-9c5e-45dd-829f-794cb728760a
https://lesson.edu.ru/lesson/7dbe3376-2511-4792-b66b-ea6dbd02d20b
https://lesson.edu.ru/lesson/7dbe3376-2511-4792-b66b-ea6dbd02d20b

MprHUMNLI paanocBssn U TENEBULEHUS.

65 Papunonokaums. OnekTpoMarHUTHOe 3arpsisHeHne
OKpYy>XatoLLen cpegbl
66 KomninekcHasi nposepoyHas paboTa no teme Bubnuoteka LIOK
"Kone6aHua 1 BoNHbI" bttpsi//m.edsoo.ru/ff0cc6f8
67 CeeT. 3aKoH NPSAMONMHENHOIO pacnpoCTPaHeH s Bubnuoteka LIOK
cBeTa https://m.edsoo.ru/ff0cd350
68 PelueHne 3agad Ha NpMMeEHEHNe 3aKoHa
NPSMOJIMHENHOIO PacnpOCTPaHeHNs CBeTa
69 OTtpaxxeHue ceeTa. [nockoe 3epkarno. Bubnuoteka LIOK
Cdepunyeckoe 3epkano https://m.edsoo.ru/ff0cd4e0
MpenomneHve ceeTa. AGCONMOTHBIN 1
70 OTHOCUTENbHbIN NoKa3aTeNb NPENOMIIEHUS. Bubnuoteka LIOK
lMonHoe BHyTpeHHee oTpaxkeHue. [NpenenbHbIii https://m.edsoo.ru/ff0cd7f6
YroJ1 MOSIHOrO BHYTPEHHErO OTPaXKEHWs
NabopaTopHas paboTa "VIamepeHune nokasartens
71 npenomneHns crekna"
79 PelueHne 3agay Ha NpuMeEHEHNEe 3aKOHOB https:/I n. ru/l n/95f 7e-4
OTPaKeHNsa N NPENoMIeHns ceeTa 72b-4f9e-9055-334612028317
73 Xop ny4eit B npuame. [iucnepcus ceeta. https://lesson.edu.ru/lesson/8d43b657-
CnoxxHblli cocTas 6enoro ceeta. Liset 17b4-4db2-9d58-dbb2e29a862¢
74 JInH3bI. POKYCHOE pacCTOsHUE 1 ONTMYECKas Bubnnoteka LIOK
cuna NnH3bl https://m.edsoo.ru/ff0cddie
75 lMocTpoeHne n3obparkeHnn B IMH3ax N Nx bubnnoteka LIOK
cucTtemax. YBenm4eHue nmH3bl https://m.edsoo.ru/ff0cddle |
76 PelieHne 3agay Ha NOCTPoOeHne N306pakeHnNn, https://lesson.edu.ru/lesson/97cb3a06-
nosly4aembix C MOMOLLbIO JINH3 1893-4ac9-bb43-02f527319219
77 dopmyrna TOHKON NNH3bI https://m.edsoo.ru/ff0cddie
78 PelLieHVe 3aaa4 Ha tOPMYNY TOHKOM NMHSbI https://lesson.edu.ru/lesson/97cb3a06-
A pMyny 1893-4ac9-bb43-02f527319219
JNa6opaTopHasa paboTa "N3mepeHne hoKyCHOro
79 pPacCTOsIHUS pacCcenBatoLLEN JINH3bI"



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://lesson.edu.ru/lesson/95fd967e-472b-4f9e-9055-334612028317
https://lesson.edu.ru/lesson/95fd967e-472b-4f9e-9055-334612028317
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://lesson.edu.ru/lesson/97cb3a06-1893-4ac9-bb43-02f527319219
https://lesson.edu.ru/lesson/97cb3a06-1893-4ac9-bb43-02f527319219
https://m.edsoo.ru/ff0cdd1e
https://lesson.edu.ru/lesson/97cb3a06-1893-4ac9-bb43-02f527319219
https://lesson.edu.ru/lesson/97cb3a06-1893-4ac9-bb43-02f527319219

80

[mas kak onTuyeckas cuctema

81 CKOpOCTb CBETA U METOAbI €€ U3MEPEHUS
82 [vicnepcus ceeta N0/ 08500, CALLILACS20/ TS =
17b4-4db2-9d58-dbb2e29a862c
https://lesson.edu.ru/lesson/72a49497-
83 | Vntepgepenuns ceera 5374-4c2e-8e9e-927eb25721d6
84 KorepeHTHble NCTOYHUKN. YCNOBUS HabniogeHus https://lesson.edu.ru/lesson/72a49497 -
MaKCMMYMOB 1 MUHUMYMOB 5374-4c2e-8e9e-927eb25721d6
85 MpumeHeHne nHTepdepeHUnn
https://lesson.edu.ru/lesson/fa28eada-b
86 | [Mvdpakuns ceera 816-48d7-863d-fcdc060b6165
87 OudbpakumoHHas peléTka. Ycnosue https://lesson.edu.ru/lesson/fa28ea3a-b
Ha6AOAEHUS MaBHbIX MaKCUMYMOB 816-48d7-863d-fcdc060b6165
88 PeweHnuve 3apgay
89 MonepeyHOCTb CBETOBbLIX BOMH. [Nonapusaums https://lesson.edu.ru/lesson/2d219692-
cBeTa 8259-4faf-b11a-2e48d8b487e1
Bbuénuoteka LLOK
90 PelwieHne 3agay https://lesson.edu.ru/lesson/0300a142-
16a2-4909-9139-97d2aaf66121
91 CBEeTOBbIE SABNEHNSI B NPUPOLE
92 O606LeHne N cuctemaTmnadaums 3HaHU Mo Teme https://lesson.edu.ru/lesson/1e323753-
"OnTrka" c74d-4cd6-b8ac-b191621651b0
93 KomnnekcHas npoBepoyHas paboTa no teme https://lesson.edu.ru/lesson/f5e1b23d-2
«OnTrika» £35-485e-80bf-86¢793030a8f
lPaHnLbl NPYMEHUMOCTM KNaCCUYECKON
94 MeXaHVKN. 3aKOHbl SNEKTPOANHAMUKN 1 MPUHLMN
OTHOCMUTENBHOCTU
95 MocTynaTtbl cneumanbHOM TeopUn bubnnoteka LIOK
OTHOCUTENBHOCTH https://m.edsoo.ru/ff0cf862
MpocTpaHCTBEHHO-BPEMEHHOI UHTEPBA.
o | Moo T ™ Svcrvoreca LOK

ofgHOBpPEMeHHOCTU. 3ameaneHe BpeMeHn 1
coKpallieHne onHbI

https://m.edsoo.ru/ff0cfad42



https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c
https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6
https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6
https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6
https://lesson.edu.ru/lesson/72a49497-5374-4c2e-8e9e-927eb25721d6
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165
https://lesson.edu.ru/lesson/fa28ea3a-b816-48d7-863d-fcdc060b6165
https://lesson.edu.ru/lesson/2d219692-8259-4faf-b11a-2e48d8b487e1
https://lesson.edu.ru/lesson/2d219692-8259-4faf-b11a-2e48d8b487e1
https://lesson.edu.ru/lesson/0300a142-16a2-4909-9139-97d2aaf66121
https://lesson.edu.ru/lesson/0300a142-16a2-4909-9139-97d2aaf66121
https://lesson.edu.ru/lesson/1e323753-c74d-4cd6-b8ac-b191621651b0
https://lesson.edu.ru/lesson/1e323753-c74d-4cd6-b8ac-b191621651b0
https://lesson.edu.ru/lesson/f5e1b23d-2e35-485e-80bf-86c793030a8f
https://lesson.edu.ru/lesson/f5e1b23d-2e35-485e-80bf-86c793030a8f
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

97 OHeprns n NMNynNbC PENATUBUCTCKOWN YacTuubl 1 0 0 https://m.edsoo.ru/ff0cfc68
CBsA3b Macchbl C 3Hepruen n NMMNynsLCoMm Bubnuoteka LIOK
98 o 1 0 0
PEeNATUBUCTCKON YacTuLpbl. DHEPTS NOKOS https://m.edsoo.ru/ff0cfc68
99 PaBHOBecHOe Tennosoe Nany4eHune 1 0 0
100 3aKoH cMelleHnst BuHa 1 0 0
101 lMnoTesa M. lNnaHka o kBaHTax. POTOHbI 1 0 0 https://m.edsoo.ru/ff0cfe16
102 OHeprus n nmnynsc potoHa 1 0 0
dotoadhekT. OnbiThl A. I. CToneTtoBa. 3akoHbI Bubnnoteka LIOK
103 1 0 0
thotoadekTa https://m.edsoo.ru/ffOcffc4
104 YpaBHeHue DnHwTenHa gnsa dhotoadekTa. ’ 0 0 Bubnuoteka LIOK
"KpacHas rpanuua” dpotoaddexkta https://m.edsoo.ru/ff0d015e
105 Hasnenune ceeta. OnbiThl 1. H. Jlebenesa 1 0 0 https://m. ru/ff0do4
106 BONHOBbIE CEONCTBA YacTy 1 0 0 https://lesson.edu.ru/lesson/b3de9deb-
H c54d-41db-910f-f6cef349ad87
BonHbl ge bponns. OnuHa BonHbl Ae bponns n
107 pasmepbl 06n1acTy noKanusauumn gerKyLLencs 1 0 0
YacTulbl
108 KODMYCKVISIDHO-BOSHOBOM OVANM3M ’ 0 0 https://lesson.edu.ru/lesson/b3de9deb-
priyckynap iad c54d-41db-910f-f6cef349ad87
109 Onbpakums anekKTpoHOB Ha KpucTannax 1 0 0
Cneuudmrka namepeHunin B MMKpoMumpe.
110 N o 1 0 0
CooTHoLeHUss HeonpepenéHHocTen leriseHbepra
111 PelueHune rpadunyecknx 3agad 1 0 0
112 PelueHne pacy€THbIX 3agay 1 0 0
KomnnekcHas nposepoyHas paboTa no temam:
113 "OcHoBbl CTO", "KopnycKynsipHO-BOIHOBOW 1 1 0
ayanusm"
OnbITbl MO UCCNeaoBaHNIO CTPOEHUS aToMa. Buénuoteka LLOK
114 1 0 0
lNMnaHeTapHasa mogenb atoma Pesepdopna https://m.edsoo.ru/ff0d091a
115 Moctynartel bopa 1 0 0 https://m.edsoo.ru/ff0d0afa
116 Buppbl cnekTpoB. CnekTp YpOBHEN SHEprm ’ 0 0 Bbubnnoteka LIOK

aTtoma Bofopoaa

https:/m. JTu/ff f



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87
https://lesson.edu.ru/lesson/b3de9deb-c54d-41db-910f-f6cef349ad87
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

117

CnoHTaHHOE 1 BblHY>X[eHHOe n3ny4eHne ceeTa

118

Jlasep

119

HyknoHHasa mogens sapa
lelizeHbepra-MBaHeHKo. 3apsg 1 maccoBoe
yucno agpa. Nsotonbl. PagnoakTBHOCTb

Bubnnoteka LIOK
https://lesson.edu.ru/lesson/4edd0754-
9b4f-459b-acc2-221a6d76e9d2

120

3akoH pagnoakTnsHoro pacnaga. Ceoncrea
VNOHN3MPYIOLLErO n3nyyeHuns. BavsiHne
PafVOaKTMBHOCTU Ha XKMBbl€ OPraHn3mbl.
Lo3umeTpunsa

Bubnnoteka LIOK
https://m. ru/ffodofd2

121

OHeprusi cBA3un HYKIOHOB B sppe. SaepHble
cunbl. dedekT macchl sapa. AnepHsle peakuuu.
ApnepHble peakTopsl. [TpobnemMbl ynpasnsemMoro
TEPMOSAEPHOro CNHTE3A. DKONOrnyecKne
acneKTbl PasBUTUSA SAEPHON SHEPreTUKM

Bubnnoteka LIOK
https://lesson.edu.ru/lesson/4edd0754-
9b4f-459b-acc2-221a6d76e9d2

122

MeToabl perucTpauun n NccneqoBaHns
anemMeHTapHbIX YacTul. PyHaamMmeHTasrbHble
B3aumopencTausi. bapnoHbl, ME3OHbI U NENTOHBDI.
MpenctasneHne o CTaHgapTHON Mogenu.
KBapk-rntooHHasi Mofenb agpoHoB

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

123

dusnka 3a npegenammu CtaHgapTHOW MoOenu.
TémHas matepua n TéMHas aHeprus. EQUHCTBO
HU3nN4eCcKom KapTnHbl M1pa

124

JTarnbl pasBUTUS acTPOHOMUN. 3Ha4YeHne
acTPOHOMMI

125

MPUMEHNMOCTbL 3aKOHOB (OU3MKKN LIS
06BACHEHUSA NPUPOALI KOCMUYECKNX OOBEKTOB.
MeTogbl aCTPOHOMUYECKNX UCCIe00BaHNI

126

CoBpeMeHHbIe OMTUYECKMNe TeIeCKorbl,
paanoTeneckonbl, BHeaTMocdepHas acTPOHOMUS

127

Bua 3BéagHoro Heba. Co3e3gus, spKne 3Bé3abl,
MnaHeTbl, UX BUAMMOE [ABVKEHNE

128

ConHe4Has cuctema. ConHue. ConHe4vHas
aKTUBHOCTb. ICTOYHUK aHeprum ConHua 1 3B€3[,



https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://m.edsoo.ru/ff0d0fd2
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://lesson.edu.ru/lesson/4edd0754-9b4f-459b-acc2-221a6d76e9d2
https://m.edsoo.ru/ff0d0e38

129

3BE&3Mbl, X OCHOBHbIE XapaKTEPUCTUKM.
dnarpamma "cnekTpanbHbI Knacc —
CBETUMOCTbL"

130

3Be3Mbl [MaBHOW NocrenoBaTebHOCTU

131

BHyTpeHHee cTpoeHune 3B€34. COBpEMEHHbIE
NPeAcTaB/IEHNsT O MPOUCXOXAEHNN U 3BOSIHOLUN
ConHua 1 3Bé3/. dTanbl XXN3HN 3BE3[,

132

MneyHbi MNyTe — Hawa Manaktuka. Tunel
ranaktuk. YépHble Oblpbl B sApax ranaktnk

133

BceneHHas. Paclwmperne BeceneHHoin. 3akoH
Xab6na. Teopus bonblioro B3pbiBa. Pennkrosoe
n3ny4eHne

134

MacwTabHas cTpykTypa BceneHHo.
MeTtaranakTunka

135

HepeluéHHble Npo6eMbl aCTPOHOMUN

136

O606LeHne n cuctematTmnadaums 3HaHun. Ponb
HU3NKN 1 aCTPOHOMMM B SKOHOMUNYECKON,
TEXHONOMMYECKOWN, COoLMasibHOM 1 3TU4ECKON
chepax oesTenbHOCTU YenoBeka

137

O6006LeHNe 1 cucTemaTusaums sHaHun. Ponb 1
MecTOo (hM3MKM N aCTPOHOMUN B COBPEMEHHO
Hay4YHOW KapTUHEe Mupa

138

O606LeHne N cuctematTmnldaumsa 3aHaHnin. Ponb
duaunyeckon Teopumn B GOpMUPOBaHNA
NPeAcTaBneHnin 0 prU3nN4HecKon KapTuHe Mmpa,
MECTO (PU3NYECKOIN KApTUHBI Mpa B 06LLEM
psny COBPEMEHHbIX eCTECTBEHHO-HAY4YHbIX
npencTaBieHnn O NPUPOoAe

139

O606LeHne N cuctemaTnadaums 3HaHU Mo Teme
"KuHemaTtuka"

140

O606LeHNEe N cucteMmaTnldaumsa 3HaHUn Mo TEME
"KnHemartuka"

141

0606LeHne 1 cucTeMaTnsaums 3HaHUn No Teme
" AnHampnka"




142

O606LeHne N cucteMmaTndaumsa 3HaHUN Mo Teme
"Cratvka TBepgoro Tena”

143

O606LeHne 1 cuctemaTsaums 3HaHUn No Teme
"3aKoHbl COXpaHeHns1 B MeXaHnKe"

144

O606LeHne N cucteMmaTndaums 3HaHU Mo Teme
"OCHOBbI MONEKYNAPHO-KUHETUYECKOW Teopun”

145

O606LLeHNe 1 cucTemaTn3aLmst 3HaHWUI MO TemMe
"TepmogmHamunka. Tennosble MalnHbI"

146

O606LeHne N cuctemaTnadaumsa 3HaHU Mo Teme
"ArperaTHble cocTosAHNA BellecTBa. Pa3oBble
nepexogp!"

147

O606LeHne N cnctemaTndaums 3HaHU Mo Teme
"DnekTpu4eckoe nosne"

148

0606LeHne 1 cucTeMaTulaums 3HaHUn No Teme
"TOCTOSIHHbBIV 3NEKTPUYECKINI TOK"

149

O606LeHne N cuctemaTmnadaums 3HaHU Mo Teme
"Tokn B pasnu4HbIx cpenax"

150

O600LLeHNe U cucTemaT3aLmst 3HaHUI Mo TemMe
"MarHutHoe none"

151

Pe3epBHbIin ypok. O6006LeHNE 1
cucTemMaTusaums 3HaHWn No Teme
"DnekTpoMarHuTHas UHayKUms"

152

Pe3epBHbIin ypok. O6006LeHNE 1
cucTemMaTusaums 3HaHWN No Teme
"MexaHn4eckne konebaHus"

153

Pe3epBHbIn ypok. O6006LeHNE 1
cucTeMaTusauusa 3HaHui no Teme
"DneKkTpomMarHuTHble KonebaHus"

154

Pe3epBHbIn ypok. O6006LeHNE 1
cucTeMaTusauusa 3HaHui nNo Teme
"MexaHn4ecKkne 1 aneKTpoMarHMTHbIE BOSIHbI"

155

Pe3epBHbIn ypok. O606LeHNE 1
cucTtemaTusauust 3HaHun no teme "OnTmnka"




Pe3epBHbIin ypok. O6006LLeHNE 1

156 cuctematudaumst 3HaHui rno teme "OcHosbl CTO" ! 0 0
PesepBHbI ypok. O606LLEeHNE 1
157 cuctemaTusaunsi 3HaHUI No Teme 1 0 0
"KopnycKynsipHO-BOMHOBOW Ayannam"
PesepBHbIn ypok. O606LLEHNE 1
158 cucTtemaTusauusi 3HaHui no teme "dusnka 1 0 0
atoma"
PesepBHbI ypok. O606LLEHNE 1
159 cucTemaTusauus 3HaHui no teme "dusnka 1 0 0
aTOMHOrO sifpa W aleMeHTapHbIX YacTuL"
PesepBHbI ypok. O606LLEHNE U
160 cucTemaTusaums 3HaHui nNo Teme "OnemMeHTbl 1 0 0
acTpoumaunkn"
161 PesepBHbIin ypok. MNogrotoBka kK EIM3 1 0 0
162 PesepBHhI ypok. MogrotoBka kK EIM3 1 0 0
163 Pe3epBHbIn ypok. MogrotoBka K EMD 1 0 0
164 PesepBHbI ypok. Mopgrotoeka k EIM3 1 0 0
165 PesepBHbIin ypok. MogrotoBka k EM3 1 0 0
166 Pe3epBHbIn ypok. MogrotoBka kK EMD 1 0 0
167 Pe3epsHbiin ypok. Mogrotoska K EIMD 1 0 0
168 PesepBHbIn ypok. MNogrotoska Kk EIMD 1 0 0
169 Pe3epBHbIin ypok. Mogrotoska K EIMD 1 0 0
170 Pes3epsHbiin ypok. Mopgrotoeska K EMD 1 0 0
OBLLIEE KOJIMYECTBO YACOB MO MPOIr’PAMME 170 4 16




YHEBHO-METOANYECKOE OBECINEYEHUE OBEPA30BATEJIbHOIO NPOLIECCA

OBS3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

dusnka. KonedbaHunsa n sBontbl, 11 knacc/ Msakuwes 4., CnHakos A.3., O6LeCcTBO C OrpaHNyYeHHON OTBETCTBEHHOCTLIO
«[PO®A»; AKunoHepHoe o6bLwecTBo «/3gaTtenscTBo «[pocBeLleHne»

dunsnka. MexaHuka, 10 knacc/ Makuwes ., CuHsikos A.3., O6LecTBO C orpaHN4YeHHON OTBETCTBEHHOCTLIO «[PODA»;
AKumoHepHoe obulectBo «M3pgaTenbcTBO «[1pocBelieHne»

dunsunka. MonekynsapHas pusuka. TepmognHammka, 10 knacc/ Msakuwes 5., CuHskos A.3., O6LeCcTBO C OrpaHUYeHHON
OTBETCTBEHHOCTLIO «[APO®A>»; AKUuMoHepHoe obuecTBO «M3gatenscTBo «[1pocBeLlyeHne»

dunsnka. Ontmnka. KeaHtoBas dusuka, 11 knacc/ Msakuwes 4., CuHsikos A.3., O6LecTBO C orpaHn4eHHON OTBETCTBEHHOCTbIO
«[APO®A»; AKunoHepHoe o6bLecTBo «/3gaTtenscTBo «[pocBeLleHne»

dunsmka. dnektpognHamumka, 10-11 knaccol/ Makuwes 4., CuHsakoB A.3., O6LWecTBO C OrpaHNYeHHON OTBETCTBEHHOCTbLIO
«[QPO®DA»

METOANYECKUE MATEPUAIJIbI ONA YYUTENA
®dusuka. YrnybneHHbin yposeHb. 10 knacc. Metoguyeckoe nocobue / A. B. LLatanuna. - M. :Opoda, 2020. - 93 c.

dusuka. YrnybneHHbln ypoBeHb. 11 knacc. Metogumyeckoe nocobue K yyebHukam I A. Msakuwesa, A. 3. CuHsakosa / A. B.
LLlatannHa. - M. :Opoda, 2020. - 95 c.
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