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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOrO0 ypOBHS Ha ypOBHE cpenHero ooOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUI K pe3yabTaTaM OCBOSHHS OCHOBHOU
oOpa3oBaTelbHOM mporpammsbl, npeactaBieHHbIX B ®T'OC COO, a Takxke ¢ yu€Ttom deaepabHON
paboueii mporpamMMbl BOCITUTAHUS W KOHIICTIUH TpENoaBanus yueObHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX  opraHmsanmusix  Poccuiickoit ~ ®exepanuu,  peamu3ylOmMX  OCHOBHBIC
o0pa3oBaTeNIbHbIE TPOrPAMMBI.

Coneprkanue mporpaMmbl 1Mo (pr3uKe HAMpaBIeHO HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHON
KapTUHBI Mupa oOydaromuxcst 10—11 kiaccoB npu oOyueHun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITeIbHOCTHOrO noaxoAa. [IporpaMmMa no ¢gusuke COOTBETCTBYET TPEOOBaHUIM
OI'OC COO Kk mnmaHMpyeMbIM JIMYHOCTHBIM, INPEAMETHBIM M METAlPEAMETHBIM pe3ylbTaTam
oOyueHus, a TaKKe yYUTHIBAET HEOOXOJIUMOCTh peajn3alliid MEXIPEAMETHBIX CBA3eH (QU3MKU C
€CTECTBEHHO-HAY4YHbIMHU Y4eOHBIMH IpenMeTaMu. B Heil onpenenstorcs OCHOBHBIE €I U3yUEHHS
(hM3UKH Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUs, TUIAHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca
(M3UKH: THYHOCTHBIC, METANpeAMETHBIC, TPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYACT:

®  [UIaHHpYyEMbI€ pe3yJbTaThl OCBOCHMs Kypca (U3MKH Ha 0a30BOM YpOBHE, B
TOM YHCJIE MIPeIMETHBIE PE3yabTAaThl MO roJilaM 00yUYEeHHUS;
e  cojaepkaHue yuebHoro npeamera «Pusnka» 1o rogam oOydeHusl.

®du3rka Kak Hayka 0 Haubojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyIAs B KaYeCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIQJ B CHCTEMY 3HAaHUN 00 OKpYKaroleM MHpE.
HIkonpHBINA Kype (PU3HKH — CUCTEMOOOPA3YIOIHIL ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKUE 3aKOHBI JISKAT B OCHOBE IPOIECCOB M SIBICHUN, M3y4aeMbIX XUMUEH,
ouonorueil, ¢puznueckoil reorpadueid u actpoHomuen. Vcmnonp3oBaHue U aKTUBHOE MPUMEHEHUE
(bu3MuecKuX 3HAHUU OMpENeNseT XapakTep M pPa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTWil B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJIyYEHUS HOBBIX MaT€pUAIOB C 3aJaHHBIMU
cBoiicTBamMH U Jipyrux. M3yuenue U3k BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaromuxcs, B (OpMHUpPOBAaHHE YMEHHH NPUMEHSATh Hay4HBIH METO[
MO3HAHHUS TPYU BBINOJHEHUH UMM Y4eOHBIX MCCIIeJOBaHUH.

B ocHoBy kypca (u3uku JUIsl ypOBHS CpeiHEro oomero oOpa3oBaHMs MOJIOKEH P UeH,

KOTOPBIC MOKHO paCcCMaTpUBaTh KaK NPUHIOUIIBI €ro INOCTPOCHUA.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS JOIMYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuan M3 BCEX Pa3/eioB (PM3MKH, BKIIOUACT KaK BOMPOCH KIACCHMYECKOH, TaK U
COBpPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C HEW MaTepHal Kypca (pu3uKu 0ObeIMHEH BOKPYT
¢dusnveckux Teopuii. Benymmm B Kypce sBisieTcst GOpMUpPOBaHKE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE H TOJIE.

Hoes eymanumapuzayuu. EE peanmzamyisi mpearoiaraeT HCIOJb30BaHHE T'yMaHHUTAPHOTO
MOTEHIMaNa (PU3NIECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHSA (DU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUIECKUMH MTPOOIeMaMHu.

Hoes npuknaonoii nanpasiennocmu. Kype Gu3nkm npennoiaraet 3HaKOMCTBO C HIHPOKHM
KPYrOM TEXHHUYECKUX M TEXHOJIOTHYECKHUX MPHIIOKEHIH N3YUYEHHBIX TEOPHH U 3aKOHOB.

Hoess sKkonocusayuu peannsyercss TOCPEICTBOM BBEACHUS DJIEMEHTOB COJICPKaHHMS,
MOCBSIMIEHHBIX JKOJOTHYECKHM TIpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH W TEXHOJIOTHH, a Takke 0OCYXAECHUS MpOoOJIeM PalMOHAIBHOTO MPUPOAOTIONH30BAHUS U
HKOJIOTUIECKOH 0€301MacHOCTH.

CrepXHEBBIMU JJIEMEHTaMH Kypca (M3UMKH Ha YPOBHE CPEAHEro 0OIero oOpa3oBaHHS
SBISAIOTCA  du3ndeckue Teopur ((POpMHpOBAHUE TMPEACTABICHUNH O CTPYKTYpEe IOCTPOCHUS
¢buznueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M MPHHIUIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O MPHUPOAE, TI'paHUIaX NPUMEHHMOCTH TEOpUH, ISl OMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-IeITEIbHOCTHBINA MOAX0A B Kypce (U3HKU peaiu3yeTcsl MpexkJe BCero 3a Cuér
OpraHM3alii SKCIEPUMEHTANIbHON JesTenbHOCTH oOydaromuxcs. Jlns 6a3oBoro ypoBHsS Kypca
(UMK — 3TO HCIOJBb30BAHUE CHUCTEMBbl (PPOHTAJIBHBIX KPATKOBPEMEHHBIX AKCHEPUMEHTOB U
1abopaToOpHBIX paboOT, KOTOphIE B MporpamMme mo ¢u3MKe OOBCAMHEHBI B OOMIUN CIHCOK
YUYEHUYECKUX MPaKTUYeCKUX paboT. BrigeneHue B yka3aHHOM IMepedyHe JIaOOpaTOpPHBIX padoT,
MPOBOJMMBIX JJIi KOHTPOJS W OIICHKH, OCYIIECTBISIETCS Y4YaCTHHKaMH 00pa30BaTEIbHOTO
mporecca UCX0As M3 OCOOCHHOCTEH MIIaHMpOBaHUS U OcHalleHus kabunera (usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJAJeHUE OOYUYAIOUIUMUCS YMEHHUSMU IIPOBOJUTH KOCBEHHBIE H3MEpPEHUs,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (IM3MYECKUX BEJIUYMH M TIOCTAHOBKY OIBITOB 10 IPOBEPKE
MPEUI0KEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENSETCS PELICHHI0 PAcYETHBIX M KayeCTBEHHBIX 3aj1ad. Ilpu stom
JUI pacu€THBIX 3a7ay NMPHUOPUTETOM SIBISIOTCA 33/a4M C SBHO 33JaHHON (PM3UUECKON MOJENbIO,
MO3BOJISIOIINE TPUMEHATh W3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca,

TaK U UHTCTPUPYAA 3HAHUA U3 PA3HBIX pa3ICJIOB. I[J'IH KauCCTBCHHBIX 3a/1a4 IPUOPUTCTOM ABJISAFOTCA



3aaHus Ha OOBSICHEHUE NMPOTEKaHUS (PU3UUECKUX SBICHHUN W MPOIIECCOB B OKPYXKAIOWIECH >KHU3HH,
TpeOyrolue BeIoopa PU3nIecKor MOJICIH JUISl CUTYalluy MTPAKTHKO-OPUESHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ t1peboBanuamu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
obecrneueHn0 yaeOHOTo Tporiecca 0a30BBI ypOBEHBb Kypca (PM3HKH Ha YPOBHE CpPEIHEro oOIero
00pa3oBaHuUs JOJDKEH H3y4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHETa (M3WKU WM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAYYHOro IHUKiIa. B kabunere ¢usmku
JOJDKHO OBITH HEoOXonumoe JgabopaTopHOe O0OpYNOBaHHME Ui BBHITIOJHEHHUS YKa3aHHBIX B
nporpamme no (pu3nke y4eHHIECKHX MPAKTHIECKUX padoT U IEMOHCTPAMOHHOE 000pyIOBaHHE.

JlemoHcTparioHHoe o0opynoBaHue (GopmMupyeTrcs B COOTBETCTBUM C  MPUHIIMIIOM
MUHUMAJIBHON JIOCTaTOYHOCTH M OOECIIEYMBAET MOCTAHOBKY TEPEUMCIIEHHBIX B IPOTpaMMe TI0
¢u3nKe KIIOYEBBIX JAEMOHCTpAIMKA ISl WCCIENOBAaHMS WM3y4aeMbIX SIBICHHUH U TPOIECCOB,
OIMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHIA.

JlaGoparopHoe 00opyIOBaHHE A YYEHUUECKUX MPAKTHUECKUX paboT popMHUpYyeTcs B BUE
TEMaTHYECKHX KOMIUIEKTOB MW oO0ecrieunBaeTcsi B pacuy€Te OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temarnyeckue KOMILIEKTHl J1abOpaTOpHOrOo OOOpYNOBaHUS JIOJDKHBI  OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHWU AHAJOTOBBIX M HU(POBBIX HPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TabOpaTOpHil.

OCHOBHBIMH TIETISIMU U3YYCHUS PUBHKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e  (dopmupoBaHMEe HHTEpeca U CTpEeMJCHHS OOydYarolIUXCsl K HAYYHOMY
W3YYEHHUIO IPUPOIBI, PA3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e  pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE IMO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXAIOIIUM SIBJICHUSIM;

e  (opmHupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTra M3y4yeHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTANIbHBIX 3aKOHOB (DU3HKU;

e  (dopmupoBaHUEe yMEHUN OOBSICHSTH SIBJICHUS C UCIOJIH30BAHUEM (DU3HUECKUX
3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

e  (dopmupoBaHMe MpeACTaBICHUI O poyid (GU3MKU JUIS Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STHX Ieneil oOecreynBaeTcsl pelIeHHeM CIeAYIOIIMX 3aJad B Ipoliecce
u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

e  npuoOpeTeHHe CUCTEMBbl 3HAHUN 00 OOLIUX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUAX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JIEKTPOJIUHAMUKY,

KBAaHTOBYIO (DM3UKY U DJIEMEHTHI acTPO(U3UKH;



e  (dopmupoBaHNE YMEHUU NMPUMEHSATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHHS
(bu3nuecKux SBICHUH B TPUPOAEC U JUISI TPHHITHS MPAKTUYCCKUX PEIICHUNA B
MMOBCEIHEBHOM JKU3HU;

®  OCBOCHHE CIIOCOOOB pEIICHHs pPA3IUYHBIX 3a7ad C SIBHO 3a/JaHHOU
¢u3nveckoil MoAeNbIo, 3aJady, IOJPAa3yMEBAIOIIMX CAaMOCTOSITEIBHOE  CO3JaHUe
(bu3nvecKoit MoIeNH, aIeKBaTHOM yCIIOBUSAM 331a4H;

e TOHMMaHWC (U3MYECKUX OCHOB W TPHUHIMIIOB JCHCTBHS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHIECKUX MPOIECCOB, X BIUSHHS Ha OKPYKAIOIIYIO CPELY;

®  OBIIQJICHUE METOJaMHU CaMOCTOSITEIFHOTO IUTAHUPOBAHUS W TIPOBEIICHHS
(GU3NYECKUX DKCIIEPUMEHTOB, aHAINW3a W WHTEPIPETAud WHPOPMALUH, OMpPEICTICHHS
JOCTOBEPHOCTH TMOJyYCHHOTO Pe3ysIbTara;

®  CO3JaHWE YCIIOBUH U Pa3BUTUS YMEHUH IPOEKTHO-HUCCIIEA0BATEIHCKOM,
TBOPYECKOM AESITEIBHOCTH.

Ha wusydenmne ¢usuku (6a30BBII ypOBEHB) Ha YPOBHE CpEIHEro 00Imero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kimacce — 68 wacoB (2 yaca B Henenio), B 11 kiracce — 68 yacoB (2 Jaca B
HEJIEIIO).

[Ipemyiaraemprii B mporpamme 1o (Gu3uKe MepedeHb JJab0paTOPHBIX U MPAKTUUYECKUX PabOT
SBJIIETCS PEKOMEHI0BAaHHBIM, YUUTENb JETaeT BbIOOpP MPOBEACHUS JIaOOPaTOPHBIX pabOT U OMBITOB

C Y4€TOM MHAMBUAYAIBbHBIX 0COOCHHOCTEH 00yJaromuxcsl.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. @u3uka U MeTOABI HAYYHOIO NIO3HAHUS

®usuka — Hayka o npupoze. Hayunele mMeTonpl NO3HaHMS OKpyxkaromero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢Qu3nyeckux sBIEHUI M mpoueccoB. Hayunesle runoressl. dusnueckue
3aKOHBI M TEOPUU. |'paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Pons m mecro ¢usuku B (opMHpOBAaHMM COBPEMEHHOM HAydHOW KapTHHBI MuHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE ATYHKH.

Pa3pnen 2. MexaHuka

Tema 1. Kunemamuka

Mexaandeckoe paBmKeHHEe. OTHOCHUTEIBHOCThR MEXaHHYECKOoro naBmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MT'HOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTepuaIbHON TOYKH, MX MPOCKIIMHM Ha OCH CHCTeMbl KoopauHaT. Cio)KeHHe NEepeMENICHHH U
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNPSIMOJMHEHHOE aBWKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U MIEpEMEIICHUS MaTePHUAIbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHMS.

KpuBonuneiinoe nBwxeHue. JIBI)KEHHWE MaTepUalbHOW TOYKM TIO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJII0 CKOPOCTBHIO. YTIIOBasi CKOPOCTb, JTUHEHHAst ckopocTh. [lepuoa u yactora
oOpatenus. LleHTpocTpeMUTENIEHOE YCKOPEHUE.

TexHuueckre ycTpoicTBa M NMPAKTUUECKOE MPUMEHEHUE: CIUIOMETP, ABHKEHUE CHAPSJIOB,
LIETIHBIE U PEMEHHBIE TTepeayuH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6J'IIO,Z[eHI/Ie JABHOXKCHUA TCJIA, 6p0H_ICHHOFO o yrijioM K ropu3oHTY U TOPU30HTAJIBHO.



N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUSL.

HamnpasieHne cKOpoCTH IpU JBHKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY ITYTSAMH, IIPOUICHHBIMU TEJIOM 3a IOCIEA0BATEIbHbIE
paBHBIE TPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3yuenune nBUKEHUs MAPUKaA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocuTensHOCTH ['amunes. [lepBbiit 3akoH HproTOHA. MHEpUMaIbHBIE CHCTEMBI
OTCYETA.

Macca tema. Cuna. Ilpunnun cynepnosunuu cwi. Btopoir 3akon Herotona s
MaTepuanbHOU TOUKHU. TpeTuii 3akoH Hpl0TOHA [1711 MaTepUaIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna tsoxectu. [lepBas KocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, ckoamkeHus1, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHSI CKOJBXKEHUS M cuia TpeHus mnokos. Kosddunuent tpenus. Cuna CONpOTHUBICHUS NPU
JBAKEHUHU Te€Ja B )KUIKOCTH WJIU Tase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuJibl OTHOCUTENIBHO OCH BpameHus. [lneqo cunbl. YcenoBust paBHOBeCUS! TBEPAOTO
Tena.

TexHuueckne yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: NOJAIIMIIHUKHN, JBUKEHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHA.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIIHu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOJABEME U NTAJICHUM.

CpaBHEeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus PaBHOBCCHA TBépIIOI‘O Teaa. Buasl PaBHOBCCHA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHust Opycka 1o HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3MHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLIECHHUS.

Tema 3. 3aKonbvl cOXpaHeHUA 6 MEXAHUKE

Wmnynsc MarepualbHON TOUKM (Te€ja), CUCTEMBl MaTepUalbHbIX To4eK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHUsl uMIyibca. PeakTuBHOE JBMKEHHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprusi MarepuaibHOM Touku. Teopema 00 W3MEHEHMHM KHHETUYECKOU
SHEpPruMu.

[HoTenmmaneHas sHeprus. [loreHuunanbHas 3Heprust ynpyro aeGopmMupoBaHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teia BOIN3M NOBEPXHOCTH 3EMIIH.

[loTeHnmaneHple W HENOTEHUUANbHbIE CHUIIBL. CBs3b paOOTHl HEMOTEHIUAIbHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM HEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU SHEPrUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpPaHEHHs UMITYJIbCa.

PeaktuBHOE IBMKEHUE.

Ilepexoa moTeHIMAIBHONW SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

I/IsyquI/Ie a0COJIFOTHO HEyIpyroro yaapa ¢ IIOMOIIBIO [JBYX OJWMHAKOBBIX HUTIHBIX

MasATHHKOB.

HccnenoBanue cBs3u pa6OTBI CUIbl C H3MEHEHHEM MEXaHHUYECKOM OHCPIruM TCJiIa Ha

MMpUMEPEC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Paznen 3. MosekynsipHasi pU3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU MEeOpUU
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH U UX ONBITHOE 0OOCHOBaHME.
BbpoynoBckoe apwkenue. uddysus. Xapakrep IBHKEHUS U B3aMMOJEHCTBHSI YacTHIl BELIECTBA.
Mojenu cTpoeHHs T'a30B, JKUAKOCTEH U TBEPIBIX TeJl M 0OBSICHEHUE CBOICTB BElIECTBA HA OCHOBE

3TUX MoJeae. Macca u pa3MEpPbl MOJICKYII. Konunuecto BemiecTBa. [locrosiHHAsS ABoraJ:[po.



TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-KUHETUUECKONW TEOpUU
uaeanbHOro raza. AOCOJIOTHAs TeMIepaTypa Kak Mepa CpeJHel KMHEeTHUECKOW SHEPTHU TEeTIIOBOTO
NBKeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a3oBele  3aKkOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3ompoiiecchl B MACAIBHOM ra3e € IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paduueckoe MpeacTaBICHHE HW30IPOLECCOB: H30TEpMa, H30X0DPa,
n3obapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThI, /OKa3bIBAIOLINE JUCKPETHOE CTPOEHME BellecTBa, (QoTorpaguu  MOIEKyI
OPraHNYeCKUX COCTUHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Mogenb, HWUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKHU COCY/aA.

OnBITHL, HJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHHS UI€AJIBbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHHH 00bEMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTpaMU COCTOSTHUS Pa3peXEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucreMa. BHYTpeHHssE 3HEprusi TEPMOAMHAMUYECKON CUCTEMBI M
criocoObl €€ m3MeHeHus. KommuecTBo TeruoTsl W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
nJeanbHOTO rasa. Buapl Temsonepenaun: TEIIONPOBOJHOCTh, KOHBEKIUS, U3NydyeHUE. Y AelbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI pH TeIUIoNepeaaye.

[Tonsitue 06 annabatHoMm mpouecce. [lepBeiii 3akoH TepMoauHaMuKku. [IpuMeHeHne nepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I'padudeckast uHTepIperanust padoThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMocTh MpoLeccoB B IpUpPOIE.

TennoBeie MarmuHbl. [IpuHIMOBL AeiicTBUS TemaoBbiX MamuH. [IpeoOpa3oBaHus SHEPTUU B
TerioBbIX MamuHax. Koadduiuent nonesnoro aeictBus TeruoBoi mammubl. [ukn Kapho u ero
KO3 QUIIMEHT MOJIE3HOTO JEUCTBUSA. DKOJOTHYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckre yCTpOICTBA © MPAKTUYECKOE MPUMEHEHUE: [BUraTelb BHYTPEHHETrO

CropaHus, OBITOBOI XOJIOOUJIBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HHEpPrUu Tejla TPU COBEPIICHHHM padOThI: BBUIET MPOOKH W3
OYTBUIKM TIOJ] JEHCTBHEM CXKATOTO BO3/1yXa, HarpeBaHue 3upa B JaTyHHOU TpyOKe MyTéM TpeHHS
(BUIEOAEMOHCTpALTHS).

N3meneHne BHyTpeHHEN aHepruu (TemIepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACIIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPAHHUs, PEAKTUBHOI'O JIBUTATEJS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue yaenbHOM TeMI0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u koHaeHcanus. Mcnapenue u kumnenne. AGCOJIOTHAS U OTHOCHUTENbHAS
BIIAKHOCTh BO3/yxa. HaceimeHHbI map. YaenmpHas TemioTa MmapooOpa3oBaHUs. 3aBHCHMOCTD
TeMIePaTypbl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJIIOB.

Kunkue xpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBineHue W Kpuctaumsanus. Y JelbHas

TeruioTa riaBieHus. Cyomumanus.
YpaBHEeHHE TEIUIOBOTO OasiaHca.
TexHuueckre YCTpOWCTBA W TPAKTUYECKOE TNPHUMEHEHUE: TUTPOMETP W TCHUXPOMETP,

KaJIOPHUMETP, TCXHOJIOTUH IOJTYUCHUA COBPEMECHHBIX MAaTCPHUAJIOB, B TOM YHMCJIC HAHOMATCPpHUAJIOB, U

HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HACHIIIEHHBIX MTapOB.
Kunenue nmpu NOHMWKEHHOM JaBJICHUH.
CriocoObl M3MEPEHUS BIAKHOCTH.
Ha6nronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTaIOB.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

I/ISMepeHI/Ie OTHOCHUTEJIbHOM BIaXKHOCTH BO3yXa.

Pa3nen 4. DuekTpoamHaMuka
Tema 1. dnekmpocmamuxa
DOnexTpuzanus Tel. ONEKTpUuecKuid 3apsa. J[Ba Buga dNEKTPUYECKHX — 3apsiiOB.

HpOBO,Z[HI/IKI/I, JAUDJICKTPUKHU U MOJIYIIPOBOIHUKH. 3akoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa.



Bs3aumopneiicteue  3apsgoB.  3akoH  Kynona. ToueuHbllf  3neKTpuUyecKuil  3apsn.
Onextpuueckoe 1nosie. Hampspk€HHOCTh — anekTpuueckoro mnoss. IlpuHnun — cynepnosunuu
NEKTPUYECKUX MOJIeH. JINHUY HaNPsZKEHHOCTU AIEKTPUYECKOTO TIOJIS.

Pabora cui anekrpocratuyeckoro noiist. [lorennman. Paznocts norenmmanos. [IpoBoaanku
U AUBJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJie. Juanexkrpuueckas MpOHULIAEMOCTb.

OnexkrpoéMkocTb. KonneHncarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATopa. DHEPrus
3apsKEHHOTO KOHEHCATOPA.

Texnuueckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3aIlMTa, 3a3€MJIEHHUE JJIEKTpONpHOOpOB, KOHJEHCATOP, KONMUPOBAJIbHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IJIOIIAIN ITUIACTHH, PACCTOSHUS
MEXKy HUIMH U TU3JIEKTPUIECKON MPOHNUIIAEMOCTH.

DOHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuit mok. Toku 6 paznuunvix cpeoax

ONEeKTPUYECKUN TOK. YCIIOBHS CYLIECTBOBAHUS 3JEKTPUUYECKOIO TOKA. VICTOUHMKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa Juis ydacTka HEenu.

DIEKTPUYECKOE COITPOTHUBJICHHE. Y IeJIbHOE CONPOTUBIIEHHE BenlecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH Jxoymns—Jlena. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTPOABUKYILAsA CHJIa U BHYTPEHHEE CONMPOTUBIECHUE MUCTOYHMKA TOKA. 3akoH OMma it
MOJIHOM (3aMKHYTOH) 371eKTprueckoil nenu. KopoTtkoe 3ambIkaHue.

DNEeKTpOHHas MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTbh CONMPOTUBIICHUS METAIJIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTD.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.



[lonynpoBonnuku. CoOCTBEHHass W IPUMECHAs MPOBOJAMMOCTb IOJIYIIPOBOJIHUKOB.
CpoiictBa p—n-nepexoa. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

OneKTpUYecKuii TOK B pacTBOpaXx M pacIulaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHUYECKAsS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITEIbHBIN pa3psa. MosHuUSL
[Ina3zma.

Texnuueckue yCcTpoHCTBA U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKHA TOKAa, OJJIEKTPOHArpEBAaTENbHbIE MPUOOPHI, AIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBJIEHMS,  BaKyyMHbI  JMOJ,  TEPMUCTOPbl U  (OTOPE3UCTOPHI,
MIOJIYTIPOBO/IHUKOBBIH 1MOJ1, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS NMJIMHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONIEPEYHOT0 CEYECHUS U MaTepuaa.

CMmenianHoe coeTMHEHUE TPOBOTHUKOB.

[Ipsimoe wm3MepeHue >SIeKTPOJBHKYIIEH Ccuibl. KOpoTKoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne cMemaHHOTrO COeAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABIKYIIEN CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habmonenue snextponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce ocyliecTBisercs ¢ y4€ToM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMU MaTeMaTUKU, OMOJIOTUH, XUMHH, reorpaduun
U TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBSI3aHHbIE C H3YYEHHEM METOJOB HAy4YHOTO IIO3HAHMS:
sBJICHHE, Hay4yHbIH (akT, runoTe3a, (U3NUEcKas BEIMYMHA, 3aKOH, TEOopHs, HaOIIo/IeHHe,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TMHEWHas QyHKIM, napabonia, runepbona,

nux Fpa(bI/IKI/I u CBOﬁCTBa, TPUTOHOMCTPUUCCKUC (bYHKI_II/II/II CHUHYC, KOCHUHYC, TAHTCHC, KOTAHI'CHC,



OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMM HAa OCH KOOpPJMHAT,
CII0KEHHE BEKTOPOB.

Buonoeusa: mexanndeckoe ABIDKEHHE B KMBOW mpupoae, Tuddysus, ocMoc, TEIIooOMeH
JKHUBBIX OPraHU3MOB (BHI[I:I TCIUIonepeaayu, TCIUIOBOC paBHOBeCI/Ie), SJICKTPUYCCKUC ABJICHUA B
YKUBOM IPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJIApHasA Macca, TCIIJIOBBIC CBOICTBa TBépI[I:IX TECI, )KI/IZ[KOCTCI\/JI H ra3oB, SJICKTPHUYCCKUC CBOMCTBA
METAJJIOB, AJEKTPOIUTUYECKAS AUCCOLUAIINS, TAJIbBAHUKA.

T'eoepagus: BIaxxHOCTH BO3IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHUE JBHKEHUH C HMCIIOJIb30BAaHHUEM MEXaHU3MOB, YUET TPEHHS B
TCXHUKEC, IMOAIIUIIHWKH, HCIIOJIb30BAHUEC 3aKOHA COXpPaHCHHA HMITyJIbCa B TCXHUKC (paKeTa,
BOJIOMET W JIpYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOM XOJIOMIBHHUK,
KOHAWIUOHEP, TEXHOJIOTMU MMOJTYUYCHHSA COBPEMCHHBIX MAaTCpUaiOB, B TOM YHCJIC HAHOMATCPUAJIOB,
U HaHOTEXHOJIOTHH, OSJIEKTpOCTAaTHYecKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYMHBI TNpPUHTEp, JJIEKTpOHArpeBaTeNbHbIE MNPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,

raJbBaHHKa.

11 KVIIACC

Pa3znen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe IoJie.
Bektop marHuTHOM wHAYKUMH. [IpyHUUII Cynepno3MUMM MarHUTHBIX MOJied. JIMHMM MarHuTHOU
uHayknud. KapTuHa mTuHUI MarHUTHOW MHAYKIIUU TOJIS TOCTOSTHHBIX MarHUTOB.

MaruutHoe mojie MPOBOJHMKA C TOKOM. KapThHa NUHUII MHAYKIUU MAarHUTHOTO OIS
JUIMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHMKA, KATYIIKHA C TOKOM. OIbIT
Opcrena. BzaumoaenicTBre NpoOBOAHUKOB € TOKOM.

Cuna Ammepa, €€ MOAYNIb U HallpaBliCHUE.

Cuna Jlopenua, e€ MoAylnb M HampaBieHUe. J[BW)KeHHME 3apsyKeHHOM YacTULBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel JlopeHria.

SIBneHue SNEKTpOMarHUTHOM HWHAYKUMU. [lOTOK BekTopa MarHUTHOW HMHAYKLHH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe »snexTpuueckoe moJsie. DIEKTPOJBIXKYIIAs CHJIA HMHAYKIMH B TMPOBOIAHHUKE,

ABUXKYHICMCA NTOCTYIIATCIIBHO B OTHOPOJHOM MAarouTHOM ITOJIC.



IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBJIECHUE CAMOMHAYKIIMH. DIEKTPOIBHXKYILAS CUJIa CAMOMHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpONCTBA U MPAKTUYECKOE TMPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHbBIX YACTHLL, HHAYKLHOHHAS MEYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIA.

B3anmoperictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SBneHne AMeKTPOMArHUTHON MHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHIAYKIMU OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MTOTOKA.

SIBrieHNE CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeiicTBUS OCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HCCJ’ICI{OB&HI/IG SABJICHUA BHGKTpOMaFHHTHOfI HHAYKIHUH.

Pazpen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJj1eOanus

KonebarenpHas cuctema. CBoOojHBIE MeXaHWYECKHME KoJjieOaHus. ['apMoHWYECKHe
konebanus. Ilepuon, wyactora, ammuutyga u (aza konebanuil. [IpyXKUHHBIH MasTHUK.
MareMaTHyecKnii MasTHUK. Y paBHEHHE rapMOHHMUYECKHX KosieOaHuid. [IpeBpaienne sHEeprun mpu
rapMOHUYECKHUX KOJIeOaHUSIX.

Konebarenbubiit  koHTyp. CBOOOIHBIE DSIEKTPOMArHUTHBIE KOJNEOAHHUS B HACATHHOM
KoJeOaTenbHOM  KOHTYpe. AHAJIOTHS MEXKIy MEXaHHYeCKMMH U DIIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHUs SHEPTrUU B HJCATBHOM KOJeOaTelbHOM

KOHTYPE.



[IpencraBnenne o 3aTyxarommx KojeOaHMsIX. BBIHYXIEHHBIE MEXaHHYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNUs.

[lepemennbiii Tok. CHHYyCOUJAJIBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HANIPSHKEHHUS.

Tpaunchopmarop. IlpomsBoacTBO, mepeaada W MOTPEOJICHUE IIICKTPUICCKOW SHEPTHH.
OKOJIOTUYECKME PUCKM IIpU MIPOM3BOACTBE AeKTposHepruu. KynbTypa uCHOJIB30BaHUSA
AJIEKTPO3HEPIUH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M IMPAKTHYECKOE TNPUMEHEHUWE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeIbHOW cHUCTEMBbl (MPYKUHHBIM WM MaTeMaTH4eCKHUM
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHu.

HccnenoBanue cBONWCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHMSI.

OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKa M HaNpsDKEHUs OT BPEMEHM) Juis
JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHC mpu MOCIENOBAaTEIIBHOM COEOVUHEHMHM PE3UCTOpPA, KAaTyIIKW HMHIYKTHBHOCTU U
KOHJICHCATOPA.

Monens JINHUY 3IIEKTPOINIepeladH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCMMOCTH N1EPHO/Ia MAJIBIX KOJIEOAHUHM Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue IMEpEeMEHHOrO TOKa B LENM U3 IIOCIENOBATEIBbHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbIE 60JIHbL

MexaHn4yeckue BOJIHBI, YCII0BUs pacnpocTpaneHus. [lepuoa. CkopocTs paciipocTpaHeHus u
JnuHa BosHBL [lonepednslie U poaosibHbIe BOJIHBI. VIHTepdepeHus u tudpakins MEXaHUIeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBHSA HW3IIy4EHHUs DJIEKTPOMATrHUTHBIX BOJH. B3anMmHas

opucHTaurs BCKTOPOB E, B, VB 3HeKTpOMaFHPITHOI‘;I BouHe. CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH:



OTpake€HHe,  MpeJoMJIeHHe,  mnoyisipu3auus,  audpaxnus,  uHTepdepenius.  CKoOpocTh

3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37ME€KTPOMAarHUTHBIX BOJIH. IIpyMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHNBI pagroCBs3u U TeneBuaeHUsA. Paguookanus.

DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpOHCTBAa M IMPAKTUYECKOE IPHUMEHEHHUE: MY3bIKaJlbHbl€ HHCTPYMEHTHI,

YIBTPa3BYKOBAsl JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap, PaJAuoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Kone6mromeecs Teo kKak MCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Habmonenune untepdepeHnu u quppakiiuii MEXaHUUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnrogenne cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH:  OTPa)KEHHME,  IPEIOMIICHHUE,
noJsipu3anus, Judpakiuus, “HTepdepeHITns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmonuneliHoe pacnpocTpaHEHUE CBETa B OJHOPOJIHON cpene.
JIyud cBeta. ToyeyHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHbBI OTpakeHUs cBeTa. [locTpoenue u300pakeHUN B IJIOCKOM
3epKae.

[Ipenomnenne cBera. 3akoHBl MpEIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3arelb
npenomiieHusd. [loaHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHbIl yron MOJHOTO BHYTPEHHETrO
OTPAKEHUS.

Hucnepcus cBeta. CrnoxHblil coctaB 6eoro ceera. Ler.

CobOuparoniue W paccewBaroiiyie JUH3bL. ToHKass muH3a. DOKYCHOE paccTosiHuE U
OTTHUYECKasi CUiIa TOHKOM JuH3BL. [locTpoeHne n300pakeHUil B COOMPAIONINX W PACCEUBAIOIINX
nrH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

Hpez[enLI MMPUMEHUMOCTU FCOMeTpI/I‘leCKOI\/’I OIITUKH.



BonnoBast omntuka. HWaTepdepenumst cBera. KorepeHTHbIE HMCTOYHHKH. Y CIIOBUSA
HaOJIO/ICHUS] MAaKCHMYMOB ¥ MHUHHMYMOB B MHTEP()EPCHIIMOHHOW KapTHUHE OT JBYX CHUH(A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Audpaknmonnas pemérka. YciaoBue HAOMIONCHHUS — TIJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckre yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHHWE: OYKH, Jyma, QoToarrmapar,
MIPOEKIIMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHKA, AUPPAKIIMOHHAS PEIIETKA,
TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonHEHOE paclpoCTpaHEHHE, OTpPaXEHHWE U TpelomieHue cBeta. OnTudeckue
puOOPHI.

[TomHOE BHYTpeHHEE OTpakeHne. Moienb CBETOBO/IA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6mronenue nnrepdepeHiiuu crera.

Ha6mronenue qudpaknuu cBeta.

Ha6nronenue aucnepcun cBeTta.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ TOMOUIBIO AUPPAKIIMOHHON PEIIETKHU.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Ha6nronenue aucnepcun cBeTa.

Pa3znen 6. OcCHOBBI cienMAJIbLHOH TEOPHUH OTHOCHTEIbHOCTH
I'panuipl TPUMEHUMOCTH KJlacCHYecKod MexaHuku. llocTynmarel crneunanbHOW Teopuu
OTHOCHUTEIIbHOCTH: HWHBApPUAHTHOCTh MOJYJSl CKOPOCTH CBeTa B  BaKyyMmMe, MPUHLHI
OTHOCHTEIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHU M COKPAILEHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3b MaCCHI C 3Hepr1/1e171 " UMITYJIbCOM peHHTI/IBI/ICTCKOI‘;I qaCTHUIbI. 9Hepm;1 IIOKO.



Paszpnen 7. KBanToBast pusuka

Tema 1. Dnemenmul kearnmoeoii onmuKu

@®otonbl. Popmyna [lnanka cBsA3M SHEpruHM (OTOHA C €r0 YaCTOTOH. DHEPTUs U UMITYIIbC
¢doToHa.

OtxkpsiTue u uccnenosanue pororpdexra. Onbitel A. I'. Cronerosa. 3akoHs! GoTodhDeKTa.
VYpaBuenue DiiHireliHa s potodddexra. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHWMHUYECKOE IEHCTBUE CBETA.

TexHuueckre ycTpOWCTBA M MPAKTHYECKOE NpUMEHEeHHe: (OTOIIEMEHT, (oTomaTyuK,
coJIHeUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO GoToddhdexTa.

Cserommon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuio o -uactuil. IlmanerapHas
Mozenb aroma. Iloctynatel bopa. M3nydenne u mormnomenne GOTOHOB IPHU TMEPEXOe aToMma C
OJHOTO YPOBHS SHEPIruu Ha Apyroi. Buasl cnektpoB. CHEKTp ypOBHEU SHEPTUH aTOMa BOJAOPO/A.

BonnHoBsie cBoicTBa yactull. Bosubl ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3Mm.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: CHEKTpaJbHBbIM aHaIN3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB H3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs Aapa. OTKpPhITHE paJUOAKTUBHOCTH.
OmneiTel Pesepdopna mo omnpeneneHuio cocTaBa paJroakTHUBHOTO w3nmydeHus. CBoiicTBa anbda-,

6eTa—, raMmma-usJIy4CHus. Bausiaue PaauOaKTHUBHOCTHU HaA KUBBIC OPIraHU3MBI.



OTkpeiTHe TIpoTOHA U HelTpoHa. HyknonHast mozens siapa ['eiizenGepra—lBanenko. 3apsn
sanpa. Maccosoe uncio azapa. M3oromnst.

Anbda-pacniaa. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacman. [amma-m3mydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSA3M HYyKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl siapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii  peaktop. TepmosiaepHblii cuHte3. I[IpobmemMbl M NEPCHEKTUBBI  SAAEPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCTIeKThI EPHOI SHEPTreTUKU.

OnemeHTapHble YyacTUlbl. OTKPBITHE O3UTPOHA.

Meto 1l HaONIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHL.

®yHaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHpa.

Texnuyeckne ycTpoHCTBa M IMpaKTUUYECKOE MPUMEHEHME: J03UMeTp, Kamepa Buibcona,
SJIEPHBII peakTop, aTOMHasi boMba.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U aCTPOPUZUKHU

Dtanel pa3BUTHA acTpoHOMUU. [IpukiagHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMHUH.

Bun 3Bé31H0T0 HebOa. Co3Be3nus, SpKUe 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

CoiHeYyHas cucTeMa.

Counnine. ConHewyHas akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE34. 3BE3NBI, HMX
OCHOBHBIE€ XapaKTEPUCTUKHU. Jlnarpamma «CHeKTpajbHbI KJIAaCC — CBETUMOCThY». 3BE3/IbI IJIaBHOMU
MOCJICIOBATEIBHOCTH.  3aBHCHMOCTh  «Macca —  CBETHMOCTBY»  JId  3BE3]  TJIaBHOM
MocJe10BaTeNIbHOCTU.  BHyTpeHHee crpoeHue 3BE37. COBpEeMEHHbIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Muneunsiii [lyrs — Hama I'anaktuka. [lonoxenue u nemwxenne Connua B ["anakruke. Tumsl
ranakTuk. PaguoranakTuku u kBazapel. UEpHbIE ABIPHI B SApax rajakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa0O6ma. PasOeranme ranaktuk. Teopus
bonbioro B3peiBa. PenukroBoe usnydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus



HaGnronenus: HeBOOPY>KEHHBIM TJIa30M C HCIIOJIb30BAHHMEM KOMIIBIOTEPHBIX MPHIIOKEHUH
JUISL OTIPE/ICIICHUS TIOJIOKEHHUS HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/AHMS
CeBepHOTo noiymapus 1 sipkue 3BE3/bL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maroniee NnoBTOpPeHUE

Ponp ¢u3mkn w acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHONH H
ATHYECKOU cepax NesiTeTbHOCTH YeJIOBEKa, pOJib U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOMU
HayyHOM KapTHHE MHpa, pojib (U3HUECKOM Teopud B (OPMUPOBAHUU MPEJICTaBICHUH O
¢u3nueckoil KapTUHE MHUpa, MECTO (U3MUECKONW KapTHHBI MHUpa B OOLIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX NPEACTABICHUI O IPUPOJIE.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkiacce ocymiecTBisercs ¢ y4€ToM
coJiepKaTebHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTuKH, OMOJIOTUH, XUMUH, reorpaduu
Y TEXHOJIOTHUH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHBbIE C H3YUYEHHEM METOJOB HAYYHOI'O MO3HAHMS:
SBJICHWE, Hay4HbId (akT, THmore3a, (Qu3WUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
9KCIIEPUMEHT, MOJIETUPOBAHNE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl U HX
IIPOEKLIUH Ha OCH KOOPAMHAT, CJIO0XKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTApHbIX (YHKLHUH,
IIPU3HAKY [IOJJ00US TPEYTOJIbHUKOB, OIIPEeNICHUE TUIOIAAN IUIOCKUX GUTyp U 00BbEMa Tel.

Buonoeusa: snexTpudeckue sBIEHUS B )KUBOU MPUPOJIE, KoJeOaTeIbHbIE IBU)KEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW IPUPOJE, NEHCTBHE palallii Ha KHUBbIE OPraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJN, KpHCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: mMarHuTHBIE TOJIOCA 3€MJIM, 3aJI€KM MarHUTHBIX pyl, (GoTochéMKa 3eMHOMN
IIOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPACEHHUH.

Texnonoeusa: TUHUW 3JEKTpoIlepesiad, FeHepaTop MEpEeMEHHOIro TOKa, 3JIEKTPOABHUIaTelb,
WHAYKIMOHHAs TIeub, pajap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, TeiedoH, CBY-neus,

HpOGKI_[I/IOHHBII\/'I arrapart, BOJIOKOHHAaA OITHKA, COJIHCHHAA 6aTape;I.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO mpenmera «Dusuka» Ha ypOBHE CpeTHEro OO0Imero oOpa3oBaHMUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,

MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa3OBaTeJILHI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIngHOCTHBIE pE3yNbTaThl OCBOCHUSI yueOHOTrO mpenMera «DU3uKa» TOJDKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaroluxcsi pyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIHAEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUMM, TO3UTUBHBIX BHYTPEHHHX
yOCXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSAM POCCHMCKOTO  OOIIecTBa,
paclIUpEeHUE KU3HEHHOTO OMbITA M OMbITa ACATEIBHOCTH B IMPOIECCE PEATM3AMU OCHOBHBIX
HaMnpaBJIEHU BOCIUTATEILHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKOW TO3UIMKM OOydYaromerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO 4YJICHA POCCUICKOTO 00IIECTBa;

MPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEYECKUX TYMAHHCTHYECKUX U JCMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpECaxX TpakJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPaBJIEHUN B 00pa30BaTeIbHON OpraHU3alliu;

YMEHHE B3aMMOJICUCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C MX
(GYHKIUSIMHU U HAa3HAUYCHHUEM,

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJOHTEPCKON I€ATEIbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, IOCTHXKEHHUAM POCCUUCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIEHUBATh CUTYAllMIO U MIPUHHUMATH OCO3HAHHBIE PEIICHHS], OPUECHTHPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYAyIIero;

4) 3cTeTHYeCKOro BOCIIUTAHUA:



3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYLIETO
¢du3nveckoit Hayke;

5) TpyA0BOr0 BOCIMTAHMSA:

MHTEpEC K pa3nuuHbM cdepam mnpodeccHoHaTbHONW JEATeNbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (DM3MKOW W TEXHHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP Oymymieit
npodeccuu U peain30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00acTH (GU3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) ’KO0JIOrM4eCKOro BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbI, OCO3HAHME TIJI00ALHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAHUPOBAHUE U OCYILECTBICHUE JCUCTBUM B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHMS
LEeJIeN yCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA;

paciiupeHue OmbITa JESTebHOCTH 3KOJIOTHYECKOW HAampaBiIeHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAHUN 10 (PU3UKE;

7) 1€eHHOCTH HAYYHOT 0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA PU3NICCKON HAYKH;

OCO3HAHHE LIEHHOCTU HAayYHOU J1eATEIbHOCTH, TOTOBHOCTH B MpOIEcCe U3ydeHUS (HU3UKU

OCYIICCTBIIATD MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTE HHAUBHUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neicTBus:
CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJIM3UpPOBaTh MpoOieMy, paccMaTpuBaTh e&
BCECTOPOHHE;
OTIPEIeIIATH 1NN AESTEIIbHOCTH, 3a]aBaTh apaMeTphbl M KPUTEPUH UX TOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBAeMbIX (PU3MUECKHUX
SIBJIICHUSAX;
pazpabaTeiBaTh TIUIaH pemieHUs mpoOjaemMbl ¢ Y4€TOM aHAIM3a HMMEIOIUXCA
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHWBAaThb COOTBETCTBUE PE3YJIbTATOB LEIM,
OLIEHUBATh PUCKHU MOCIEACTBUH IEATEIbHOCTH;
KOOPJIMHUPOBATh U BBHITIONHATH pPabOTy B YCIOBHUAX pPEaTbHOT0, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCILICHUH KU3HCHHBIX HpO6HeM.



Ba3oBble ncciieqoBare/ibCKue AeiCTBUA:

BIIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIIOYCBBIMU MOHATHAMH M METOAaMH (PU3NYECKOU
HayKH;

BIIQJICTh HABBIKAMH Y4€OHO-MCCIIEAOBATEIHCKON U MPOCKTHOU JIEATEILHOCTH B 00JIaCTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS 3a71a4
(U3HYECKOTO COJIEPIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BUJAMHU JESATEIBHOCTA MO TOJYYCHUIO HOBOTO 3HAHMS, €r0 HUHTEPIIPETaIH,
MpeoOpa3oBaHUI0 M TMPUMCHCHHUIO B PA3IMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHUCIC IPHU
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00J1aCTH (DUBUKH,

BBISBJISITh TPUYMHHO-CJICACTBEHHBIE CBS3M W aKTYaJIM3UpOBATh 3ajady, BBIIBUTATh
TUTIOTE3y €€ peIIeHUs, HaXOJUTh apryMEHTHI I JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh TIOJYYEHHBIE B XOJI€ pCEIICHUs 3aJa4dl PEe3yJbTaThl, KPUTHYECCKH
OIIEHUBAThH X JIOCTOBEPHOCTb, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7a4d B OOpa30BaATEIHHOU JEATEIHHOCTH, B
TOM YHCJIE NPU U3YYCHUU (U3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIE UJIEH, TIPEJyIaraTh OPUTHHAIbHbIE MOAXO0bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABbIKaMU MOJXYy4YeHUs WH(OpManuu GU3NYECKOTO COACpPKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBJIATh IMOWCK, aHalIM3, CUCTEMaTU3alUi0 U
MHTEPIPETANI0 HHPOPMAIK Pa3INYHbIX BUIOB U (DOPM MPEACTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMALIHH;

WCIIOJIb30BAaTh CpeACTBAa HH(MOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/ad C COOJIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPaBOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MMaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpkKaHUS B pazIUYHbIX QopMmaTax ¢ yd&€Trom
Ha3HaueHUs uH}opManmMM ¥ 1ENeBOW AayAUTOPUM, BBIOMpas ONTUMAIbHYIO (GopMy

NMpEACTaBJICHUA U BU3YyaJIU3allH.



KoMmMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe 1eCTBUSA:

OCYIIECTBIATH OOIIEHHE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh NPEANOChUIKA KOH(DIUKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOXO TOYKY 3PEHHMs C MCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHCTBHI € Y4E€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUAMATh [EJIA COBMECTHOW JIE€ATEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATH
JEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh Kaue€CTBO CBOETO BKJIA/a U Ka)KJIOTO YYaCTHHUKA KOMaH/Ibl B OOIIMH pe3yapTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3WLHUH HOBHU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B PAa3JIMYHBIX CHTYALMSX,

IIPOSABJIATE TBOPYECTBO U B006pa)KCHI/IC, OBITh WHUIWMAaTUBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE e CTBUSA
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYIIECTBIISITh TO3HABATEIbHYIO NIEATENBHOCTh B 00JacTu (U3UKH U
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEHICHHs] pacu€THBIX M KAa4eCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUM;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHoCcOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO DJPYAULIMU B o001acTH (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallusiIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh

COOTBCTCTBUC PC3YJILTATOB LCJISAM;



BJIaJICTh HABBIKAMH [TO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBHMA
1 MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

UCIOJIB30BaTh NPUEMBI peIeKCHU IJIsl OLIEHKU CUTYaIluH, BIOOPa BEPHOTO PELICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATDH PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpouecce AOCTMKEHUSI JTMYHOCTHBIX PE3Yy/lIbTATOB OCBOEHUS MPOTpamMMbl MO (PU3HKE
JUIsl  YpOBHsS  cpenHero oOmiero oOpa3oBaHus y OOy4alolIUXCsi  COBEPIICHCTBYETCS
SMOIIMOHAIBHBIN UHTEJUIEKT, IPeIoJlaratoliuii copMUPOBAHHOCTH!

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHMBALMH, BKIIIOYAIOIIEH CTpEMJICHHME K JOCTHKEHHUIO L€ U YCIEXY,
ONTUMU3M, HHUIIMAaTUBHOCTb, YMEHHE JEHCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHANIBHOE COCTOSIHUE APYIHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBHICTPAWBATh OTHOLIEHHS C APYTUMU

JIFOAbMU, 336OTI/ITBC$I, IIPOSABJIATE HHTEPECC U paspeilaThb KOH(I)J'II/IKTBI.

HNPEIMETHBIE PE3YJIBTATHBI

K koniy obyuenus B 10 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

JEMOHCTPUPOBATh HAa MPUMEpax Pojb U MeCTO (U3UKU B (POPMHUPOBAHUHN COBPEMEHHOMN
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NesITeNbHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBI TMPUMEHEHHUs H3YYCHHBIX (U3UUYECKUX MOJENei: MaTepuaabHas
TOYKa, MHEepLUaibHas CHUCTeMa OTCuU€Ta, aOCONIFOTHO TBEPAOE TENO, WICANBHBIM Ta3, MOJEIH
CTPOEHHMS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpHU pelIeHUU
(buznueckux 3a1ad;

pacmno3HaBaTh (hU3MUYECKUE SABIIEHUS (IIPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPHUHM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:

PaBHOMECPHOEC HW PABHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHOXKCHHC, CB060I[HOC nmaaCHUuE TCII,



IBUKCHHE 10 OKPYKHOCTH, WHEpIUs, B3auMmojeicTBue ten, auddysus, OpoyHOBCKOe
JBMKEHUE, CTPOCHHUE KXUAKOCTeH M TBEPIBIX TeJ, M3MEHEHHWE 00bEMa Tell MpU HarpeBaHUU
(oxuytaXkieHUH ), TEIJIOBOE PaBHOBECUE, MCIIAPEHHE, KOHACHCALUs, TUIABJICHUE, KpUCTAJIIIN3aLus,
KHUIICHUE, BIAKHOCTb BO3/yXa, IOBBINICHUE JABJICHUS Ia3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCYyJZE, CBA3b MEXIY IlapaMeTpamMu COCTOSHMS Ta3a B M30MPOLECCax, JJIEKTPU3ALMsA Tell,
B3aMMOJICHCTBUE 3apsI0B;

OTIMCBHIBATH MEXaHUYECKOE JBIKEHHE, UCTIONB3YS (PU3MUECKUE BEIMYMHBI: KOOPIUHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIA, UMIYJIbC Tela, KMHETHYECKas
SHeprusi, NOTEHLHUaJIbHAs JHEPIHs, MeXaHuueckas paboTa, MEXaHHYECKas MOIIHOCTb;, MpHU
ONMHMCAHWU TPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYMH, HUX
0003Ha4YEeHMsI U €IMHUIIbI, HAXOJAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHUHY
C APYTHMMH BEIMYMHAMU;

ONMCBIBAaTh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIIOBBIE SIBJICHUS, HCIOJIb3Ys
¢usznueckue BETUYMHBL: JaBJIEHHWE Ta3a, TemIepaTypa, CpeAHssl KUHETHYecKas OSHEeprus
XA0THYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, KodQ(ULIHEHT IMOJE3HOro AEUCTBHS TEIIOBOTO
JBUTATENIS; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMbIX BEIMYHUH,
uxX 0003HAYeHUS M EOUHMIIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYIrUMU BEJINYMHAM;

ONMCBIBAaTh M3YYEHHBIE AIEKTPUUYECKHE CBOMCTBA BEIECTBA U JJICKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCTOJNB3YST GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IOJIE,
HaINpsHKEHHOCTh  MOJIA, NOTEHLUHMAN, PAa3HOCTh IOTEHUMAJIOB; IPU ONUCAHUU IIPABHIBHO
TpakToBaTh (U3WYECKUII CMBICT HCHOJb3YEMbIX BEIUYMH, UX OOO3HAUCHUS U EIUHUIIBI;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, UCIOJb3Yysd (U3NUYECKHE 3aKOHBI U
NPUHIMIIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEPTUHU, 3aKOH COXPAaHEHUSI UMIYJIbCa, IPUHLIMUI CYNEPIIO3ULIUN CUJI, IPUHIUIT
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPHUIO CTPOCHHS
BEILIECTBA, Ia30BbIC 3aKOHbI, CBSA3b CpPEIHENW KHUHETHMYECKOM SHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJ € a0CONIOTHOM TemIepaTypoil, MepBblii 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpaHEHUs
AJIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOe BhIpaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHHLMIBI JEHCTBUS MalIMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MaCHOTO MCIOJIB30BaHMS B TIOBCEAHEBHOM KHU3HH;

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIEJOBAHUIO (U3MYECKUX SIBICHUI M TPOLECCOB C

HCIIOJIb30BAHHEM MMPAMBIX )51 KOCBCHHBIX H3MepeHHﬁ, npu 9TOM (I)OpMy.TII/IpOBaTL



npobieMy/3agadyy ¥ TUNOTE3y Y4eOHOTO OIKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000pYA0BaHUS, TPOBOIUTH ONIBIT U (POPMYIIUPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSAMBbIE UM KOCBEHHBIC HM3MEpEHHS (PU3MUECKUX BEIWYHH, HPU 3TOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHHsT M HCIOJBb30BaTh H3BECTHBIE METOMABI OIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (PHU3UYECKUMHU BEIMYMHAMH C HCIOJIH30BAHUEM
OpSIMBIX H3MEPEHUH, TNPH O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH pPE3YJIbTaThI
MOJIy4EHHOH 3aBUCHMOCTH (PU3MUYECKUX BEIWYMH B BUAE TaOiHIl U rpaduKoB, JETaTh BBHIBOJBI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmoaTh TpaBmia OE30MaCHOTO TpyJda NPH NPOBEAECHHM HCCIEIOBAHUM B paMKax
y4eOHOTO SKCHEePHMEHTa, Y4eOHO-HCCIEeTOBATENbCKOH U  IMPOEKTHOW JIESTEIbHOCTH C
HCI0JIb30BAHNEM U3MEPUTENIbHBIX YCTPOUCTB U JIa00OpaTOPHOTO 000pyI0BaHMUS;

pemaTh pacdy€THBIC 3aMa4yd C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIOIb3Ys
¢dbu3nveckre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3aJaddl BEIOUPATH (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI W (OPMYIBI, HEOOXOIMMBIE ISl €€ pelleHHs,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEATbHOCTH TOTyYSHHOTO 3HAYCHUST (PU3MUECKON BEITMUMHEI;

pelaTh KaueCTBEHHbIE 3a/laud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS;

UCIOJb30BaTh IPU pEIIEHUH Y4YeOHBIX 3aJady COBPEMEHHbIE HMH()OPMAIMOHHBIE
TEXHOJIOTUU JUId TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONMYJISIPHOM MH(POPMALMKU, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyr0 HH(OpPMAIHIO;

IPUBOAMUTH IIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 0ObSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUA 1O (U3MKE B IIOBCEAHEBHOM JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOPALIEHUHU C TPUOOpPaAMH U TEXHUUYECKUMU YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaThk B Tpylie C BBIIOJHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIeH, IIAHUPOBAThH
paloTy Trpymmbl, palMoOHAIBHO pPACHpenesaTh OOS3aHHOCTH U IUIAHUPOBATh JESITEIbHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJCKBAaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K xoHiy o6yuenust B 11 kj1acce npeniMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JI€MOHCTPUPOBATh Ha MPUMEPAX pojb U MECTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJOTHMi, B MPAKTUYECKOMH

ACATCIBHOCTH HMHCﬁ, OCJIOCTHOCTb U €ANHCTBO (I)I/I3I/I‘{eCKOI‘;I KapTUHBI MUPA,



YYUTBIBATh TPAHUIBI MPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJENeH: TOYeuHBIN
3HeKTqueCKHﬁ 3apsad, Jyd CBCTa, TOYEYHBIM HCTOYHUK CBCTa, AACpHAsA MOACJbL aroma,
HYKJIOHHAadg MOZACJIb aTOMHOTO s[ipa IIPpU pCIICHUN (1)I/I3I/ILICCKI/IX 3aga4,

pacmno3HaBaTh (hU3MUYECKUE SBIICHUS (IIPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMHUKHN ¥ KBAHTOBOU (DM3UMKH: AJIEKTPUYECKAs MMPOBOJIUMOCTD, TEIJIOBOE, CBETOBOEC,
XUMHNYECCKOEC, MAarHuTHOC HeﬁCTBHﬂ TOKa, BBaHMOHGﬁCTBHe MAarauToB, OSJICKTPOMArHUTHAaA
WHAYKIMSA, JEHCTBME MArHUTHOTO TOJISI HAa NPOBOJAHUK C TOKOM M JIBWXKYIIMICSA 3apsii,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuns, AUPpaKkus U TOJSIpU3AIUS CBETa, AUCIEPCHUS CBETa,
dboTornekrpuueckuii 3¢dexT (pororddekrt), cBeToBOE NaBiieHrHe, BOSHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI U HCKYCCTBEHHAS PaIMOAKTUBHOCTE;

OIMHCbIBATh U3YUYCHHBIC CBOHCTBA BEIIIECTBa (BJ'IGKTpI/I‘-ICCKl/Ie, MAarduTHBIC, OIITHYECKHUC,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPENl) U 3JIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLIECCHI),
UCTIOJIB3YS  (U3HYECKUE BEJIMYMHBI: DJJICKTPHUSCKUH 3apsj, CWIa TOKa, DSJICKTPUYECCKOE
HaNpsDKEHHE, JICKTPUIECKOE CONPOTHUBIICHHE, Pa3HOCTh MOTEHITHAJIOB, IIEKTPOABIDKYIIIAs CHIIa,
pa60Ta TOKAa, MHAYKOWA MArdiuTHOIO IIOJIA, CHJIa AMHepa, cuiia HopeHua, HHAYKTUBHOCTDH
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 W MAarHUTHOTO TOJIeH, TMEepHOJ] W 4YacToTa KojeOaHWid B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKAa B MPOIecCe TApMOHUYECKUX JJICKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSHHE W ONTHYECKas CWJIA JIMH3BI, MPH OMUCAHWU MPABHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIHYUH, WX OOO3HAYCHUS M CIUHHIIBI,
YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PH3UUECKYIO BEJTMUUHY C IPYTUMHU BEIINIHHAMM;

ONKCBHIBATh HM3yYCHHBIC KBAHTOBBIC SIBICHHS W TIPOIIECCHI, HCIONB3ysS (DU3HUYECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, SHEPTHS U
uMIyinbc (GOTOHA, TEPUOJ IOJIypacrana, SHEPTUsl CBS3M ATOMHBIX SAEp, MPH ONUCAHUU
MPaBHJIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIIOJIB3YEMbIX BEIIMYHMH, WX OOO3HAYCHUS U
CIMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME IAHHYIO (U3UYECCKYIO BEIUYHMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHUE (PU3UICCKOI BEJTHUUHBI;

aHAJM3UPOBaTh (PU3UYECKUE MPOIECChl M SIBIICHUS, UCTOJB3Yys (DU3MYCCKHE 3aKOHBI M
OpuHOMNBL: 3akoH OMa, 3aKOHBI TOCIEAOBATENBHOTO U MAPAIICIBHOTO  COCTUHEHUS
MPOBOJHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH 9SJEKTPOMArHUTHOM  WHAYKIIMH, 3aKOH
MPSIMOJIUHEHHOTO PAaCpPOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa st (GoTtodddeKrTa, 3aKOH COXpPAaHEHHS DJHEPrHH, 3aKOH
COXpaHEHHUs WMITyJIbCa, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHECHHUS
MaccoBOTO 4YHCIa, TOCTynaaThl bopa, 3aKOH paJMOaKTUBHOTO pachaia, MpH STOM pa3inyarh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TPaHUIIBL,

001acT) IPUMEHUMOCTH;



ONPEEIATh HAlpPABICHUE BEKTOPAa MHAYKLUU MArHUTHOIO IOJIS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenna;

CTPOUTH U OIIMCHIBATh N300pakKEHHE, CO3/1aBAEMOE IUIOCKUM 3€PKaIOM, TOHKOM JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI 0 HMCCIECJOBAHUIO (U3NYECKUX SIBICHUH M TPOIECCOB C
HCIOJIb30BAHMEM  MPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TIPSMBIE M KOCBEHHBbIE HM3MEpEHHsS (PU3MUECKUX BEIWYHH, TPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIONb30BaThb W3BECTHBIE METOJbI OIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (U3WYECKUX BEJIMYMH C HCIHOJB30BaHUEM MPAMBIX
U3MEpPEHUI: MpPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUpPOBATh pe3yabTaThbl MOJIY4EHHOMN
3aBUCHUMOCTH (HU3MYECKMX BEIMYMH B BHAE TaOnul u TpaduKOB, JeiaTb BBIBOJABI IO
pe3yibTaTaM HCCIeI0BaHHUS;

coOmogaTk mpaBuiIa 0O€30MacHOr0 TpyAa NMpH MPOBEICHUHM HCCIEJOBAHUN B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THbIE 3aJaud C SIBHO 3aJaHHON (HM3MYECKON MOJENblo, HCHONIb3Ys
(bu3nyeckre 3aKOHbI U NPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BEIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (PU3UYECKHE BEIMYUHBI M (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUs (PU3UUECKON BEJINYMHBI,

pelars KauyeCTBEHHBIC 3a/layd: BBICTPAUBaTh JIOTMYECKU HEIMPOTUBOPEUYMBYIO LIETIOYKY
paccyKJeHU ¢ ONIOpPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh IPU PpEIIEHUH Y4YeOHBIX 3a7ady COBPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUU [yl IIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM U3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATh MNPUHLMUIBI JEHCTBUS MAIUH, NPHOOPOB M TEXHUYECKHX YCTPOMCTB,
pas3nuyarh yCloBUs UX O€30IaCHOTO UCIIOJIb30BaHUS B TOBCEJHEBHOM KU3HU;

MPUBOANTH MPUMEPBI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAaHUSA MO (U3MKE B TIOBCEAHEBHOM JKU3HU IS
oOecrieueHus 6€30MaCHOCTH MPU 0OpaIIEHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPONUCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpeie;

paboTaTh B TpylIe C BBIIOJHEHHWEM pPa3IMYHbIX COLMAIBHBIX pOJIeH, IIaHUPOBAThH

pa60Ty IpYIIibI, PAaUOHAIIBHO PpacHpeaCIsATb 00SI3aHHOCTU H IJIaHUPOBATb ACATCIIBHOCTL B



HCCTAHJAPTHBIX CUTyalUsAX, AJACKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B

peLICHUE pacCMaTpUBaeMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' ABTHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
> Kunevariia . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 Hasavca 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHILL B MEXATIKS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 | bubnuoreka [IOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBbT TEPMOMIHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

41 S EKTHOCTATHKA 10 bubmmoreka [{OK
. KTPOCTaTHK
HeKIP https://m.edsoo.ru/7f41bf72

49 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 2 bubnuorexa [JOK

' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MaruutHoe nose. DIeKTpOMarHUTHasI 1 | 3 bubnuorexa [JOK
' HHYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCKHEe U 3JIEKTPOMArHUTHbBIE 5 | bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 | bu6mmoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAHTOBOU ONITUKH 6 bubmiorexa LIOK
' https://m.edsoo.ru/7f41¢97¢




bubmuoreka [JOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [{OK
4.3 AToMHOE 7pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6l Obodmaomee norTopere 4 E:tlgip/l/(;zéeﬁlsi(.)ri/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
I /;1 Tema ypoka Beero Konrtpoabubie | IlpakTnueckue nsg‘?::nﬂ o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
duznka — HayKa 0 MPUPOJIE.
Hayunsie MGT(})[;I)I HO?I,)H:)HI/JIISI 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u mecto pusuku B
(hopMUPOBaHUHU COBPEMEHHOM 1 bubnuorexa [JOK
Hay4yHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO | bu6mmoreka [IOK
newkeHus. [lepemenienne, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBIKEHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue | bu6mmoreka [JOK
CBOOOHOTO IMTaJCHUA https://m.edsoo.ru/ff0c39cc
Toreonme werepramot s | 1 buGotexa LIOK
https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IprHIMIT OTHOCUTEIBHOCTH | bu6mmoreka [JOK

lNanunes. MnepumanbHbie CUCTEMBI

https://m.edsoo.ru/ff0c3be8




otrcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CyIepIo3uiuu cui. Bropou 3akoH bubmmorexa [TOK
y https://m.edsoo.ru/ff0c3be8
HproTona aisa MarepuaibHOW TOUKU
Tperun 3akon HerotoHa juist bubnuorexa [JOK

10
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSDKECTH. He;)Baﬂ KOCMHUYECKas bubnrotexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
TpeHus. Cuiia CONpOTUBIIEHUS ITPU bubnuoreka [JOK

13
NBIDKEHUH TeJla B )KUAKOCTH WU https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
Tena. MomeHT cuiibl. [liieuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUKH,

L5 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnuoreka [JOK
Nmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuorexa [IOK
MaTepualibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUH

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUs TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HEeTNOTeHIH A bHbIe CHITbI. CBSI3b
paboTHI HETTOTEHITUATBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c¢

19

JlabopaTtopHnast pabota
«MccnenoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOIO HKTyTa»

20

KonTtponsHas padoTa o Teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

Macca MOJICKYII. KoauuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

24

TemoBoe paBHOBecue. TemnepaTrypa u




e€ usmepenue. lllkana remneparyp
Lenbcus

Wneanpusiii raz 8 MKT. OcHOoBHOE

bu6mmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIiepaTypa Kak Mepa
26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE https://m.edsoo.ru/ff0cS11e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBUCHMOCTH MEXy ITapamMeTpamMu
COCTOSIHUS Pa3peKEHHOT0 Ta3a
H3omporiecchl B U1€alibHOM ra3e u ux bu6moreka [IOK
29
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0On1 e¢ m3menenus. KomuyaecTBo bu6mmoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza
31 Buael Tenonepenaun bubmmorexa [JOK
https://m.edsoo.ru/ff0c5c36
VY enpHas TENI0EMKOCTD BEILIECTBA.
32 K(I)[J'H/I‘ICCTBO TEIUIOTHI IIPU B bubmuorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc
IIepBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
33 IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ffOcSefc
34 HeobpaTumocTs mpo1ieccoB B bubnmnoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bu6mmorexa [{OK

35 MaIllUHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KI1J{

37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH

18 O6o0matomuii ypok «MotekynsipHas bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o teme

39 <<MOJ'IpeKy.]'ISIpHZSI ¢usuka. OCHOBBI Bubnuorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [JOK
Hcnapenue u kumneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTH BO3Ayxa. HachlleHHBII bubmorera [OK

https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

4 amopdHbIe Tena. AHU30TPOITHS bubnuoreka [JOK
CBOWCTB KpHCTAILIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctayyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

43 Y nenpHas Tel'IJ'II())Ta HJIaBJIe}IIlI/I;I. bubmmorexa [JOK

https://m.edsoo.ru/ff0c6708
Cybnumarnus

44 VYpaBHeHHe TeII0BOro OanaHca bubnmorexa HOK

https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKHU U

46 MOJIYIIPOBOIHUKHU. 3aKOH COXPAHECHHS bubnrotexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumoencrBue 3apsiioB. 3aKoH
47 KynoHa.HToqeqHLH/fI;nﬂeKTqueCKHH“ Brbmiorexa LIOK
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB EKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTPUIECKUX MmoJier. JImHum https://m.edsoo.ru/ffO0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTOo
49 MOJIS. HOT@HHI/I’&J‘I?PEBHOCTI) Bubnuorexa LOK
https://m.edsoo.ru/ff0c6f00
MTOTEHITNAJIOB
“ [TpoBOAHWKN W AUDIIEKTPUKH B BuGnmorexa LIOK
CKTPOCTATHHACCROM TIOTIE. https://m.edsoo.ru/ff0c7018
JluanekTpudeckasi IpOHUIIAEMOCTD
. bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHnencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOH,[[GII;CEITOpa. DHeprus 3apsKEHHOTO bubmiorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOopa
53 JlaGopaTtopHas paborta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3allnTa.




3azemiieHHE IEKTPONPUOOPOB

55

DNeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma Jist
y4dacTKa Lenu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«3ydeHne cMeIaHHOTO COCTUMHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoymns-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue IJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHbiit ypok. KonTpoJsibHas
pabota o Teme "DaekTpoauHaMuka /
Bcepoccuiickas mpoBepodHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
npoBepoyHas paboTa

bubmuorexka [JOK
https://m.edsoo.ru/ffOc88be

61

DneKTpOHHAs NPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTD
CONPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpPOBOIUMOCTh




DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMECHast MpoBoAUMOcTh. CBOUCTBA | bubnuorexa [JOK
p—n-niepexoaa. [loyynpoBoAHUKOBbIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTPUYECKUH TOK B PaCTBOpaXxX U

64 paciuiaBax 3JI€KTPOJIMTOB. | bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTponun3
DIIEKTPUYECKUU TOK B ra3ax.
CamMOoCTOSITENNbHBIN U bubnuorexa [JOK

65 . 1
HECaMOCTOSTENbHBIN pa3ps. MosHuUSL. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpUYECKUEe MPUOOPHI U
YCTPOMCTBA U UX MPAKTUYECKOE bubmuorexa [IOK

66 1
npuMeHnenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabora no teme

67 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aieKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

68 PesepBHblit ypok. O6o0maromumii ypok | bu6mmoreka [JOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6¢
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11 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHns o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
[TocTosIHHBIC MAarHUTHI M KX
B3auMOJIeiicTBUE. MarHuTHOE ToJIe. | bubnuoreka [JOK
Bexrop maruuTHON uHAYKUMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C
ToKOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoneiicTBue NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabota «3y4yeHue | | bubmuorexa [JOK
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.
H12)160];:1T0pHaﬂ pabora «I/IccneuoI;aHHe 1 1 bubmmorexa IOK
. https://m.edsoo.ru/ff0c9ac0
NeMCTBHS MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
e et |
] https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
DOnexTpoMarHuTHast UHAYKus. [ToTok
BEKTOpa MarHuTHOW nuaykuuu. J/C |
WHIYKIHUA. 3aKOH AIEKTPOMArHUTHOM
unaykuuu Papanes
JIaGopatopHas pabota «VccienoBanue 1 1 bubnuoreka [IOK




SIBJICHUSI DJIEKTPOMArHUTHOM
WHIYKIIUW»

https://m.edsoo.ru/ff0cal S0

NuayKTuBHOCTH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMArHUTHOE TI0JIE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
rnoJie. DJIEKTPOMarHuTHAasI HHIYKIIUSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe nozJe.
DneKTpOMarHUTHAsE MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KoJeOanus. ["'apMoHnYecKue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «MccnegoBanue
3aBUCHUMOCTH MEPHO/1a MAJIbIX
KoJiebaHuil Tpy3a Ha HUTHU OT JJTUHBI
HUTHU U MacChl Tpy3a»

14

Kone6arenbHbd KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KojeOaTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHHYeCKUMU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




QJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpPE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KosieOaHusax. BeIHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KOJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEHUs

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AMEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa, JIMHUN
aNeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTIUU B MOBCEAHEBHOU
KHN3HH

21

MexaHuvecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pactpoCTpaHEeHUsI U ITTUHA BOJIHBI.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccas54




HOHCpC‘-IHBIe 1 PO AOJIbHBIC BOJIHBL

3Byk. CkopocTh 3ByKa. I poMKOCTh

bubmuoreka [JOK

22 3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 CBon”CII*)Ba u ckopocts. [lkana bubmmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Paguonokanus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
26 CBpeTa B OHHoponHIZ)ﬁ cgen:Toqequﬁ bubmorera [IOK
https://m.edsoo.ru/ff0cd350
HUCTOYHHMK cBeTa. JIyd cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBCI’)Fa. [Toctpoenue I/I3o6pa>KeI:IHI/I‘B Bubnuorexa LIOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenominienue crera. [TonHoe
BHYTpeHHee oTpakeHue. [IpenenbHbin bubmuoreka [JOK
28
YTOJI TIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JlabGopaTtopHas paborta «3mepeHue bubnunoreka [JOK
MoKazaTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [locTpoenne n3o0pakeHuli B
30 JIMH3E. q)opM)rl)JIa TOHKOM J'E/IH3BI. bubnmorexa HOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
31 JlaboparopHas pabota «lccnegoBanue

CBOMCTB M300pakKeHUH B IMH3AX»




Hucniepcus csera. CII0XKHBIH cocTaB
6enoro ceeta. L{ger. Jlaboparopuas

32
pabota «Habmonenue aucnepcun
CBETa»
13 Wutepdepennms cera. Audpaxius bubnuorexa [JOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[lonsipuzanus cera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOiicTBa U
yCIIOBHUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panuIIBI MPUMEHUMOCTH
KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
36 -
CHeIHaIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3 AAHOBP bu6mmoreka [IOK
ame/JIieHue BPEMEHU U COKpalleHHe
8 P pam https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
18 p C Yiaxep corHer bu6mmoreka [JOK
yacTulibl. CBS3b MACChl C SHEPTUEH U
1 P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MoKos
KonTponsnas pabora «OnTuka.
39 0 p p . bu6mmoreka [JOK
CHOBBI CIIEIHANILHOM Teopuu
5 P https://m.edsoo.ru/ffOcf610
OTHOCHUTEILHOCTH
®otonbl. opmyna [Inanka. Dueprus bubnuoreka [JOK
40
U UMITyJbC (POTOHA https://m.edsoo.ru/ffOcfe16
OTkpbITHE U HICCIEN0BAHNE
bubnunoreka [JOK
41 ¢dorosrpdekra. OnbiTor A. T »

Cronerosa

https://m.edsoo.ru/ffOcffc4




3akonbl poTodddekra. YpaBHEHHE

bubmuoreka [JOK
42 Ounirenna g porodddexra.
¢ b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
aBienue csera. OmneiTel I1. H.
43 JII[e6e eBa. X €CKO€ JICUCTBUE bubmorexa HOK
Ba. XMMHUYECK WCTBU
g A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
44 MPAKTUIECKOE TPUMEHEHHE:!
(hoToreMeHT, (hOTOIaATINK, COTHEUHAS
Oarapes, CBETOINO
45 Pemenue 3agau mo reme «QJI€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITHKI) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OTIBITEI
46 Pesg (dhopmaa 1mo paccestHuIo 0-4ac Bubnuorexa LTOK
IT SIHUIO O-YaCTHII.
PPOpAA IO p H https:/m.edsoo.ru/ff0d091a
[Inanerapnas MoJieab aToMa
bu6mmoreka [IOK
47 IToctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
W3znyuenne u noriolieHne (HOTOHOB
43 yqe exore . P bu6mmoreka [JOK
IIPHU IIEPEXOJIE ATOMa C OJJHOTO YPOBHS
p pexolt . a P https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl criekTpos
BoanoBble cBoMCTBa yacTHll. BOJIHBI
ne bpouns. KopryckyisspHO-BOJIHOBOH bubnunoreka [JOK
49
nyanu3M. CIIoHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYXJICHHOE U3TTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH. OMBITEI
50 p P o pal bubmuoreka [JOK
e3epdopia o orpeacIcHHUIO COCTaBa
PHOp pel https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO MU3TYYCHHS
51 CporictBa anbda-, 6era-, raMmma-




u3nydeHus. BiusHue
PaaMOaKTUBHOCTH Ha )KUBbIC
OPraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DNEKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnaz. I'aMma-u3nydeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3U HYKJIOHOB B si/Ipe.
SAnepHble peakuuu. SnepHbIM peakTop.
[IpoGnembl, mepCneKTUBEI,
JKOJIOTHYECKHE ACTIEKTHI SIAEPHOU
SHEPTreTUKHU

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 1l HAOTIOICHUS 1
pErucTpamyu JIeMEHTAPHBIX YaCTHII.
Kpyraslii cton «@yHaaMeHTaIbHbIE
B3auMOJaeuCcTBUI. EqUHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHSA ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. Buj 3BE€31HOTO
HeOa. Co3Be3nus, IpKUE 3BE3IbI,
IUIAHETHI, X BUAUMOEC JBHIKEHHE.
CoiHeyHas cucreMa

56

Counuie. CoHeuHast akTUBHOCTD.
Ncrounnk sHeprun CoJiHIA U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITIaBHOW
IIOCJIEI0BATEILHOCTU. BHyTpeHHEee




cTpoenue 38€311. COBpeMeHHbIE
MIPEJICTaBJICHHS O IPOUCXOXKICHUU H
spostroriy COJIHIA U 3BE3T

58

Muneunbin [Iyte — Hama ["anakruka.
[Tonoxenue u apmxenue CoyiHLa B
lNamaktuke. ['anmaktukn. YepHbIe ABIPHI
B sIpax rajJjakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie mpo06iieMbl aCTpOHOMUHT

61

KonTtponpHas padota «1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHAIbHON 1
3THYECKOH cdepax esTeIbHOCTH
YeloBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOM
HAyYHOU KapTHUHE MUpa

64

O6o06maromuii ypok. Poib
¢uznueckoit Teopun B GopMUPOBAHUU
npeacTaBiIeHui o puzndeckoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
¢bu3nyecKkoi KapTUHBI MHpa B 001IEM




PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOAC

PesepBHbIl ypok. MarautHoe noie.

66 1
DNeKTpOMarHuTHAas HHIAYKLUS
PesepsHblit ypok. Ontuka. OCHOBBI

67 CIeIUaILHON TEOpUHU 1
OTHOCHUTEIILHOCTH
Pezepusblii ypok. KBantoBas puszuka.

68 SHGI\I/I)GHTI)I}::)TPOHOMI/II/I u ! 1 bubnrotexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBIIEE KOJIMYECTBO YACOB I10 68
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHus

10.1

JleMOHCTpHpOBATh Ha PUMEPAX POJb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOU

TEXHUKHU U TEXHOJIOTHM, B TPAKTHYECKOU EATEIIBHOCTH JIFOJAEH

10.2

Y4uThIBaTh TPaHUIBl NPUMEHEHHS] H3YyYEHHBIX (U3MUECKUX MOJIENIEH:
MarepuajgbHas TOuYKa, HMHEpLUHUaIbHAs CHUCTeMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJO, WACAIBHBIN ra3; MOJEIH CTPOCHHUS Ta30B, KUIAKOCTEH WU
TBEPABIX TeEJN, TOYEUHBIA DIEKTPUYECKHHA 3apsiyi — TIpU PELIECHUU

(dbu3znueckux 3aaa4y

10.3

Pacnio3naBath Qu3nueckue sBIEHUS (MPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOGHMsI  BellecTBa U DJJEKTPOJUHAMHUKHU:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSIMOJMHENHOE ABMIKEHUE, CBOOOHOE NaJeHUE Tell,
JIBIDKEHUE 110 OKPYKHOCTH, MHEpIUs, B3auMoJeiicTBue tein; quddysus,
OpOYHOBCKO€ JBW)KEHHE, CTPOECHUE JKUAKOCTEH M TBEPABIX Tel,
U3MeHeHHe o0bEéMa Ted MNpU HarpeBaHUM (OXJIAXKJIEHUH), TEIUIOBOE
paBHOBecHEe, HCHApeHue, KOHAEHCAlus, IUIaBIEHHE, KpUCTaIU3alus,
KUIIEHUE, BJIAXKHOCTh BO3/yXa, IOBBIIIECHUE JaBIEHHUS ras3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXJy I1apaMeTpaMHu COCTOSHUS

raza B U30IIponeccax; 3JICKTPpHU3alus TCI, B3aHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCTIOJIb3Y: (I)I/ISI/I‘IeCKI/Ie BCIINYUHBIL:
KoopAuHara, IyTb, IEPEMCHICHUE, CKOPOCTb, YCKOPCHHEC, MacCCa TcCJla,
CuJjia, UMIIYJIbC TeEjIa, KUHCTUYCCKAA SHCPTHsA, NMOTCHUUAJIbHAS SHEPTUs,
MCXaHHNYCCKasd pa60Ta, MCXaHHYCCKasd MOIIHOCTb, IIpU OIIMCAHHUH
IIpaBUJIbHO TPAaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCIIMYHUH, UX
0003HAYCHHS H CAWHUIbBI, HAXOIUTH (I)OpMYJ'ILI, CBA3BIBAIOIIUC JAHHYIO

(I)I/ISI/I‘IGCKYIO BCJIIMYNHY C ApYTUMH BCIIMUMHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€I WU TEIJIOBBIC SABJICHUA,
HCIIOJIB3 Y (1)1/131/1‘-ICCKI/IC BCJIMYMUHBI: OABJICHUEC Ta3a, TEMIICpATypa,
CpeaHAd KHUHCTHUYCCKasd OHCPIrud XaOTHUYCCKOIo MABUIKCHUSA MOJICKYII,
CpCAHCKBaApATUIHAA CKOpPOCTb MOJICKYII, KOJIHNYECTBO TCIIJIOTHI,

BHYTpEHHSISl dHeprus, pabora rasza, Kod((UIHEHT MOJIE3HOTO JEHCTBUS




TEIJIOBOI'O  JBUIaTeNs; IpU ONUCAHMM IPaBUJIBHO  TPAaKTOBAaTh
(U3NYEeCKUil CMBICT HCHOJB3YEMBIX BEIUYMH, HX O0003HAYCHHUS U
€IMHUIBI, HAXOAUTHh (OPMYJBI, CBS3BIBAIOLINE JNAHHYIO (HU3UUYECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnucelBaThb ~ U3y4EHHBIE  DJEKTPUUECKHE CBOMCTBA  BEIIECTBA WU
AIIEKTPUYECKHE SBICHHS (IIPOIECCHI), UCTIONB3YS (PU3NIECKUE BEINIHHBI:
JNEKTPUYECKUN 3apsif, DIEKTPUYECKOE II0JIe, HANpPsLKEHHOCTh IO,
NOTEHIMAJl, pPa3sHOCTb IOTCHIMAJIOB, IIPU ONMCAaHUU IIPABUIIBHO
TpakTOBaThb  (U3MYECKUII  CMBICI  HCHOJB3YEMBIX  BEIUYMH, HUX
0003Ha4YeHMs] U €AMHHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO

(u3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh  (U3MYECKHUE TMPOLECChl U SIBICHUS, HCIOJb3YS
(u3nyeckre 3aKOHBI U MPHUHLMIBL: 3aKOH BCceMUpHOro tsrorenus, I, II u
III 3axonsl HprOTOHA, 3aKOH COXpaHEHMsS] MEXaHWYECKOM 3HEpPIuH, 3aKOH
COXpaHEHUs WMIYJbCa, MPUHUUII CYNEPHIO3ULUN CUJI, IPHUHIMII
PaBHOIIpAaBHUsI ~ WMHEPLUUAIBHBIX  CUCTEM  OTCYETA;  MOJEKYISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHMS BEIIECTBA, TAa30BbIE 3aKOHBI, CBS3b
CpPEIHEH KHHETUYECKOM DHEPIMH TEIUIOBOTO [JBWKEHHUS MOJIEKYI C
aOCOJIIOTHOW TEMIIepaTypol, TEpBBIM 3aKOH TEPMOJWHAMHKH; 3aKOH
COXPAHEHHUs DJIEKTPUUECKOT0 3apsaa, 3akoH KynoHa; nmpu 5ToM pas3iudarb
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTU4eCKOE BBIpaKEHHE U

ycIIoBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE MMPpUHOUIIBL I[CP'ICTBHH MalllMH, HpI/I60pOB u
TECXHHYCCKHUX YCTpOﬁCTB; pas3iniaTb YCII0BUA nux 0e301acHOTO

HCIIOJIb30BaHHs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONHATE AKCIIEPUMEHTHI TI0 HMCCIICIOBAHUIO (PU3MYECKUX SIBICHUH H
IPOIIECCOB C KCIIOJIb30BAaHHEM TIPSMBIX W KOCBEHHBIX W3MEPEHHIA;, NpH
3ToM (QopmynupoBaTh mpoOieMy (3amady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUS,

IIPOBOAUTD OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH_[CCTBJ'ISITL INpsAMBIC U KOCBCHHBLIC H3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYHH,
IIpu 3TOM BLI6I/IpaTB OINTHMAJIbHBIN CII0CO0 HU3MEPCHUA U HCIIOJIb30BATh

HN3BCCTHBIC MCTOAbI OIICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBHCHMOCTH MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCJINMYHMHAMHM C
HCIIOJIb30BAHUCM  TIPAMBIX I/I3MepeHI/II>'I; Ipun  3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘IeHHOﬁ 3aBUCUMOCTH
(1)I/I3I/I‘-IGCKI/IX BCJIMYKMH B BHIC Ta6J'II/II_I )51 l"pa(I)I/IKOB, ACJIaTbh BBIBOJABI IIO

pe3yibTaTaM HUCCICIO0BaHUA




10.12

CobmoiaTh mpaBuiia 6€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICOBAHMIA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C HUCIIOJIb30BAHUCM H3MCPUTCIILHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 00OPYIOBAHUS

10.13

Pemrate pacu€rHpie 3amauu C SBHO 33JaHHOW (PU3UYECKON MOMEIbBIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 NPUHIOUIIBI; HA OCHOBC aHAJIM3a YCIIOBUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-IGCKYIO MOACIIb, BBIACIIATH (1)I/I3I/I‘~IGCKI/IG BCINYHMHBI
U (QopMynsl, HEOOXoIuUMBbIE IUII €€ pelieHHs, MPOBOIUTH pPAacyEThl U

OLCHUBATH PCAJIbHOCTD MOJTYUCHHOI'O 3HAYCHU A (1)I/ISI/I‘~IGCKOI71 BECINYHMHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO ILIEMOYKY PACCYXIAEHUW C ONOpPOM HAa H3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUSA

10.15

Wcnonb3oBarh mnpu  pemieHUd  y4eOHBIX  3aJad  COBPEMEHHBIE
nH(OpPMallMOHHBIE  TEXHOJIOTMM Ui  [OHWCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTaly W NPEJICTaBICHUS Y4eOHOW U HAY4YHO-NOMYISIPHOMN
nH(popMallUY, TOJYYEHHON U3 pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAIM3UPOBATh MOJy4aeMYyI0 HH(YOPMALUIO

10.16

[IpuBoauTe mpuUMeEpbl BKJIaJa POCCUUCKUX U 3apYOEkKHBIX YUYEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, 0OBICHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA,

B pa3sBUTHUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS 110 (PU3UKE B MIOBCETHEBHON KU3HH
st obecrieueHrss 0€30MAaCHOCTH TpU  OoOpalleHuH ¢ TOpudopamMu |
TEXHUYECKUMH YCTPOMCTBAMHU, JUISI COXPAHEHHUS 3JI0POBbSI U COOIIOCHUS

HOPM 3KOJIOTHYCCKOT'O ITOBCACHUS B 0pr>KaI-0H.I€I71 cpeae

10.18

PabGoTars B rpyImme ¢ BBIIIOJIHEHHEM pPa3IUYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIIbI, PAMOHAIBHO paclpeesaTh 00s13aHHOCTH
U TJIAaHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYalUSIX, aJ€KBAaTHO

OLCHHBATHh BKJIa[ KaXXJAOro M3 YYaCTHUKOB TPYIIIBI B PCHICHUC

paccMaTpuBaeMou MpooOIEeMBbI

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpuUMepax pojlb W MecTo (PU3MKH B
(opMUpPOBaHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHH

COBpeMeHHOﬁ TEXHHUKHU U TCXHOJIOT Hﬁ, B HpaKTquCKOﬁ ACATCIBHOCTHU




JrO/IeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKON KApTUHBI MUPA

11.2

VY4uTHIBaTh TPAaHUIBI TPUMEHEHUSI U3yYCHHBIX (PU3NYECKUX MOJEINCH:
TOYEYHBIN JJICKTPUYECKUHN 3apsl, slepHas MOJENIb aTOMa, HYKJIIOHHAs

MO/IETIb ATOMHOTO si/ipa MpHU pPEeUIeHUH (PU3NUECKUX 33134

11.3

Pacnio3naBate ¢u3nveckue SBICHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKMA H  KBAaHTOBOM  (PU3HKU:
AJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE NeUcTBUS  TOKa, B3aUMO/ICHCTBHE MarHuroB,
JJIEKTPOMArHuTHasE MWHAYKLHUSA, [JEHCTBHE MAarHUTHOrO TMOJs Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUWCA 3apsl, 3JIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, MPSMOJIMHEHHOE pacHpoOCTpaHEHUE CBeETa,
OTpaX€HHe,  IpeloMIIeHHe,  uHTepdepeHuMs,  audpakuus U
MOJISIpU3aliisl CBeTa, JUCIEPCUS] CBETA, (POTOAIEKTPUUECKUN FPPEeKT
(boToapdexT), cBeTOBOE MaBieHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTeCTBEHHass W  HCKYCCTBEHHas

PAaAnOaKTUBHOCTD

11.4

OnuceiBaTh  HW3y4eHHBIE CBOWCTBA  BeHIECTBAa  (DJICKTPUYECKUE,
MarHuTHbIE, ONTHYECKUE, DJIECKTPUUECKYIO0 IMPOBOJANMOCTh Pa3IUYHbIX
cpem) W DIEKTPOMArHWTHBIC SIBJICHHS (TIPOIECCHI), HCIIOJB3YS
¢u3znueckue  BENMYMHBI:  DJICKTPUYECKUH  3apsan, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocth moteHnuanoB, JJC, paboTa Toka, WHIYKIIUS MarHUTHOTO
noyig, cwia Awmmepa, cwia JlopeHna, HHIYKTUBHOCTH KaTYIIKH,
SHEpPrusl ANEKTPUYECKOT0 M MArHUTHOTO MOJIeH, Mepuoj M dYacTtoTa
Kosie0aHuil B Kojie0aTeIbHOM KOHTYpE, 3apsj] U CHIa TOKa B Ipoliecce
rapMOHUYECKHUX AIIEKTPOMArHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYECKash CWJIa JIMH3bI, MPU OMUCAHUU IPABUIBHO
TpPakTOBaThb (PUIUYECKUH CMBICT HUCIHOJb3YEMBIX BEIMYUH, UX
0003HaYeHHUs] M EOUHMIIBI; YKa3blBaThb (OPMYJbI, CBSA3BIBAIOIINE

JAAaHHYIO (I)I/ISI/ILIGCKYIO BCJIMYNHY C APYTUMH BCIIMUMHAMU

11.5

OnuceBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHHA U IMPOLECChI, NCIIOJIB3Ys
(I)I/ISI/ILIGCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, OJHCPrud U HMIIYJIBC (I)OTOHa, nepuon
nojrypacnaga, OSHCPrud CBA3UM ATOMHBIX SAACp;, IIPU OIMMCAHUU
IIPAaBUJIbHO TPAKTOBATb (1)PI3H‘I€CKHI>'I CMBICJI UCITOJIB3YCMBIX BCIIMYHH,
uX 0003HAYECHUS U CAUHUIDBI; YKa3bIBATb (I)OpMyJ'IBI, CBA3BIBAIOIHEC
JaHHYIO (bI/IBI/I‘-ICCKyIO BCIIMYUHY C APYTUMU BCIIMYNHAMH, BBIYUCIIATH

3HAYCHUC (bHBH‘-ICCKOfI BCIIMYNHBI




11.6

Ananmu3upoBath (U3NYECKHE TMPOLECChl U SIBJICHUS, WCIOIb3Ys
¢usnueckne 3aKOHBI W OpUHOUNBEL  3akoH  Owma,  3aKOHBI
[IOCJIEAOBATEIBPHOTO U MapajluIebHOIO COEIUHEHMSI IPOBOJHHUKOB,
3aKkoH J[xoyns — JleHna, 3akOH 2JE€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
IPSIMOJIMHEITHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI  TPEJIOMJICHUS  CBETa, YypaBHEHUWE  OWHINTEHHA  JUIA
doTorddekra, 3aKOH COXpPAaHCHHS DHEPrUU, 3aKOH COXpaHCHUS
UMIyJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUUECKOTO 3apsija, 3aKOH
COXpaHEHUs ~ MaccoBOro  4ucna, mnocryinarel bopa, 3akoH
pagMoOaKTUBHOTO pachaja; TMpU 3TOM  pa3idyaTh  CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBHIPAKEHUE U YCIOBUS

(rpanupl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITI) HaIpaBJICHUEC BCKTOpa HWHAYKIOUHW MArHuTHOI'O I10JIA

MIPOBOJTHUKA C TOKOM, CHJIbI AMmiepa u cuisl JlopeHniia

11.8

CtpouTh ¥ ONHUCBHIBATH H300pa)X€HWE, CO3/1aBAaEMO€  IIOCKHM

3€pKajJIoM, TOHKOU JINH301

11.9

Brimonaare OKCIICPUMCHTEI IO UCCICAOBAHUIO (1)I/ISI/I‘-IeCKI/IX SIBJIEHUU U
MPOIIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
stoM (opmyaupoBaTh mpobieMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAJI0KEHHOTO

000pyI0BaHus, TPOBOAUTH OTBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcymiecTBiaTh MNpsIMbIE W KOCBEHHBbIE HW3MEPEHUS (PU3UUECKHUX
BEJIMYMH; IPU 3TOM BBIOMpATh ONTUMANBHBIN CIIOCOO M3MEpPEeHUs U

HCII0JIb30BaTh U3BECTHBIC METO /bl OICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTU (DPU3UYECKUX BEJIMYMUH C HCIOJIH30BAHHEM
OpsIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYUPOBaThb YCTAHOBKY,
(¢bukcupoBaTh peE3yNbTATHl MMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, JIeNaTh BBIBOJBI 10 pE3yabTaTam

HCCIICAOBAHUA

11.12

CoOmiogaTe mpaBuiia 0€30MAaCHOTO TpyAa TMpU  [POBEICHUU
UCCIeOBaHUN B paMKax ydyeOHOTO OSKCHepUMEHTa, YyueOHO-
MCCIIEIOBATENbCKOM U MPOEKTHOW AEATENBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1abOpaTOPHOTO 000pYy10BaHUS

11.13

Pematp pacuy€rHble 3aauM ¢ SBHO 33JaHHON (DPM3MUYECKOW MOJIENbIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHbl W TPUHIUIIBI, HA OCHOBE aHaIn3a
yCIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJIENb, BBIJICIATH
(uznueckrue BeNMUYUHBI U (OPMYIbI, HEOOXOAUMBIE IS €€ peIleHus,

IpOBOAUTDH paCQéTLI U OOCHHUBATH PCAJIBHOCTDb MOJYYCHHOI'O 3HAUCHUA




(hu3HUECKON BEITMYUHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUHMBYIO LEMOYKY PACCYKICHUN C ONOPOW HA M3yYEHHbIC

3aKOHBI, 3aKOHOMECPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJIICHUSA

11.15

Wcnonb3oBarh mnpu  pemieHuH  yuyeOHBIX 3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTHUH [UIi TOWCKA, CTPYKTYpHUPOBAHUS,
UHTEPIIPETAllMM U TPEJCTABICHUS Y4eOHOM M HaydyHO-IOIYJSPHOU
UHPOpPMALIUKY, TOTYYEHHOW W3 Pa3IHMYHBIX MCTOYHUKOB; KPUTUYECKU

aHAIIM3UPOBATH MOJy4aEMYyI0 HH()OPMALUIO

11.16

OOBSICHATh TPUHIUIBI JEHCTBUS MAIUH, TMPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX O€30MAaCHOTO HCIIOJIb30BAaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTHyecKkue 3HAHMUS MO (PU3MKE B MOBCETHEBHOM
KW3HU Tt obecrieueHns 0€30macHOCTH Mpu OOpalieHny ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMM, Ui COXPAHEHUS 3J0POBbS U

COOJTIOICHUST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYXKAIOIIEH cpesie

11.19

PaGortath B rpymnme ¢ BBHIIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX pOJIEH,
IUIaHUPOBaTh ~ paboTy  TIpymmbl,  palMOHAILHO  paclpeAcssTh
00s3aHHOCTM ¥  IUIAaHUPOBATh JIEATENIHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO W3 YYACTHHUKOB

TPYIIIBI B pELIEHHE paccMaTpruBaeMoil MpoOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox
pasjaena

Kona
MPOBEPAEMOro
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYHYHOI'O [TO3HAHU A

1.1

®usnka — Hayka o mpupoiae. HayuHble MeTOIbl MO3HAHUA
OKpyXxaromiero Mupa. Poip skciepuMeHTa U TEOPUH B IIpoLiecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (u3nyecKux sIBJIEHUH U npoieccoB. Hayunsie
runote3pl. @u3nyeckue 3aKOHBI W TEOpUM. [ 'paHuUIbI
MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHUSL.
Ponb u MecTo ¢pu3uku B OpMUPOBAHUU COBPEMEHHOI HAaydHON

KapTHUHBI MUPA, B IPAKTUYECKOMN IE€ATEIHOCTH JIOAEH

MEXAHHKA

2.1

KNMHEMATHKA

2.1.1

MexaHnudeckoe JABHKCHUC. OTHOCHTEIIPHOCTh MEXaHWYECKOTO

nemxeHus. Cucrema otcuéra. Tpaekropus

2.1.2

[lepememienue, CKOpPOCTh (CpeaHsii CKOPOCTb, MTIHOBEHHAs
CKOPOCTh) U YCKOpPEHHE MAaTEepPHAIbHOM TOYKH, WX MPOEKIUH Ha
ocH cucteMbl KoopauHaT. CoxeHune nepeMelleHuil U CI0KeHHe

CKopocTei

2.1.3

PaBHOMCpHOC U PABHOYCKOPEHHOC HpHMOJ’IHHCﬁHOG JABHXXCHUC.
Fpa(bI/IKI/I 3aBUCHUMOCTHU KOOPANHAT, CKOPOCTHU, YCKOPCHUA, ITYyTU

H IIEpCMCIICHUA MaTepHaHBHOﬁ TOYKHU OT BPpCMCHU

2.14

CBoOoaHOE MmajieHre. Y CKOpeHUEe CBOOOTHOTO TaACHHS

2.1.5

KpHBOHHHeﬁHOG JABHOKCHHC. PaBHOMepHOG JABMOKCHHUC
MaTepHaHLHOﬁ TOYKHU II0 OKPYKHOCTH. Vriopas CKOPOCTD,
JINHEMHas CKOPOCTD. HepI/IOI[ " 4aCToTa. HeHTpOCTpeMI/ITeHBHOC

yCKOpEHHe

2.1.6

Texanudeckue YCTpOﬁCTBaZ CIIMAOMETP, ABWIKCHUC CHaApsOOB,

LCITHBIC U PCMCHHBIC IICPpCaAavIn

2.1.7

[Ipaktuyeckue padoTsl. M3MepeHne MrHOBEHHOM CKOPOCTH.




HccnenoBanrne COOTHOLIEHUS MEXAY MYTAMHU, MPOUAECHHBIMHU
TEJIOM 3a IOCJIEAOBATEIIbHBIE PABHBIE NPOMEXKYTKH BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBOKEHMHU C HAYaJIbHOM CKOPOCTHIO,
paBHOM Hynwo. HM3ydeHue JABMIKEHMS IIapuKa B  BSI3KOHU

KUIKOCTH. HBy‘-IGHI/IG JABHXCHUA TCIIa, 6p0HICHHOFO

TOPU30HTAJIBHO
JMUHAMUKA
0o 1 [IpuHnmn otHocuTensHOCTH ['anunes. Ilepsoiii 3akoH HproToHA.
o WNHepuuanbHble cuCcTEMBbI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHimn cyneprno3uium Cul
Bropoit 3akom HproTOHa U181 MarepualbHOM TOYKH B
223 uHepuuansHoit cucreme otcuéra (MCO). Tperuit 3akoH
HeroToHa ans MaTepuanbHBIX TOUEK
>y 3akoH BcemupHoro TaroteHus. Cuna Tspkectu. Ilepsas
o KOCMHYECKasi CKOPOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHS CKOJIBKEHHUS U CUJia
2.2.6 tpenusi nokosi. Kosapdumuent tpenus. Cuna cOnMpoTHBICHUS
22 U IBIKEHHUH TeJa B )KUIAKOCTH WJIH rase
o7 [TocrynmarenbHOe ¥ BpalaTesibHOE JBH)KEHHE aOCOIIOTHO
o TBEPJIOTO TETA
o8 MoMeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lmedo cuibl.
o VYcnoBus paBHoBecus TBEpAoro Tena B UCO
520 Texuuueckue yCTpOMCTBA: MO IUTUITHUKH, JBUKCHHE
o HCKYCCTBEHHBIX CITYTHHKOB
[IpakTuueckue pabotel. W3ydueHue nABWKeHUs Opycka 1O
HAKJIOHHOM TUIOCKOCTH TIOJl JEHCTBHEM HECKOJIbKUX CHIL
510 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B
o nepopMupyemMoii IpyKMHE U PE3UHOBOM 00paslie, OT BETUUYMHBI
ux nepopmanuu. MccnenoBanue ycioBuil paBHOBECHs TBEPJIOTO
T€Ja, UMEIOLIETO OCh BpaILlEHUS
AKOHBI COXPAHEHUA B MEXAHUKE
23 531 HMnynec MaTepruanbHOM TOUKH, CHCTEMBI MaTEpUAIBHBIX TOYEK.

I/IMHYHBC CHJIbl 1 UBMCHCHHUEC UMITYJIbCA TECJIa




232

3akoH coxpaneHus umiyibca B UCO. PeaktuBHOE IBUKEHME

233 Pabora cubl
234 MOIIIHOCTb CUJIBI
535 Kunerndeckass 5sHeprusi MaTepualbHOM TOYKM. Teopema o
o KMHETHUYECKOU SHEPIUU
[loreHunaneHas sHeprus. IloTeHnumanbHas OdHEPrus yHpyro
2.3.6 nepopMupoBaHHON npyxkuHbl. [loTeHIManbHas 3HEprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIH
[loTeHnManeHple M HEMOTEHLMaJIbHbIE CHIIBL. CBSA3b pabOTHI
2.3.7 HENOTEHUUAIbHBIX CHJI C U3MEHEHHEM MEXaHMUYECKON 3Hepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEprun
2.3.8 VYrpyrue n Heynpyrue CTOJIKHOBEHUS
. TexHnYecKre yCTpPOWCTBA: JABM)KEHHE PAKET, BOJOMET, KOIIEp,
o MPYKWHHBINA TACTOJIET
[IpakTuueckue paboTel. M3ydeHue cBsI3U CKOPOCTEH Tenm mpu
2.3.10 HeynpyroMm ynape. HccnenoBanue CBsi3m pabOTBI  CHIIBI  C

W3MEHEHMEM MEXaHMISCKOM SHEPruu TejIa

MOVJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcCHOBHbBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETHYECKONH TEOPHH.
bpoynoBckoe mwkenue. [quddysus. Xapakrep ABMKEHUS H

B3aMMOJIEHCTBHUS YACTHI] BEI[ECTBA

3.1.2

Mogenu CTpOE€HHS Ta30B, JKUIKOCTEH | TBEPABIX TEI H

00BICHEHHE CBOICTB BCIICCTBA HAa OCHOBC 3THUX MOI[@J'I@IZ

3.1.3

Macca MOJICKYIIL. KommuectBo BemecTBa. [locTossHHas ABoraz[po

3.14

TermmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana

temneparyp Llenbcus

3.1.5

Mogens naeaabHOTO rasa. OcHoBHOE YpaBHCHHUE MOJICKYJIAAPHO-

KUHETHIECKOMN TCOpPHUU UCATIBHOI'O T'a3a

3.1.6

AbGcomoTHas Temreparypa Kak Mepa cpeiHell KHHETHYeCKOH
9HEPruM TEIUIOBOIO ABWKEHHUA yacTull rasa. Illlkana remmnepatyp

KenpBuna

3.1.7

VYpasuenue Kianeiipona — Menaeneesa. 3akoH JlanbToHa




T'a3oBBIC  3aKOHBI. H?)OHPOI.[CCCH B HWIACAJIbHOM Ta3€¢ C

3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM BEIIECTBA: H30TEpPMaA, HM30X0Da,
n3zo0apa
3.1.9 TexHuyeckue ycTpoicTBa: TEpMOMETP, OAPOMETP
[IpakTueckue padoTsl. MI3mepeHne Macchl BO3/1yXa B KJIACCHOM
3.1.10 koMHate. MccrnenoBaHue 3aBUCHUMOCTH MEXAY IapamMeTpaMu
COCTOSIHUS Pa3pEXKEHHOI0 ra3a
OCHOBbI TEPMOAMHAMUWKN
391 TepmonnHamudeckas cucrema. Bryrpennsis JHEprus
o TEPMOJIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
320 KonuuectBo Temnotel W  pabota. BHyTpeHHss sHeprus
o 0JIHOATOMHOTO MJI€aIbHOT'O T'a3a
Bunelt  Teruonepenauu: — TEMJIONPOBOJHOCTh,  KOHBEKIIMS,
3.2.3 n3nydyeHne. TemioéMKOCTh Tella. YelbHas TEeII0EMKOCTh
BenlecTBa. Pacu€r konudecTBa TEIUIOTHI IIPH TEIUIONEpeiade
IlepBbIii 3akOH TepMOAMHAMUKH. [[puMeHeHne NMepBOro 3aKoHa
324 TEPMOIUHAMUKH K H30MpolLIeccam. I'paduaeckas
3.2 UHTEpIpeTamnus paboThl raza
Tennosele MamuHbl. [IpyHIMIBE JEHCTBHS TEIJIOBBIX MAIlMH.
Yy [IpeobpazoBanuss  SHEpPruM B TEIUIOBBIX  MalllMHAaX.
o Koaddumuent nonesnoro nerictBus (manee — KII) termoBoit
Mamunbl. Hukn Kapao u ero KITJ]
Bropoii 3akon tepmoauHamuku. HeoOpaTuMocTh HpOIECCOB B
3.2.6 npupoje. TemyoBble IBUraTeNu. IJKOJOTHYECKHUE MPOOIEMbI
TEIJIOIHEPTETUKU
327 TexHuueckre yCcTpoICTBa: JBUraTelb BHYTPEHHErO CrOpaHMUS,
o OBITOBOM XOJIOIUIBHUK, KOHIUIIHOHEP
3.2.8 [IpakTruyeckue paboTel. 3MepeHue ynenbHOH TemI0EMKOCTH
AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI
[TapooOpa3oBanue u KoOHJeHcalus. lcnapeHue U KUIIEHHE.
13 3.3.1 VY nenbHas TEIUIoTa napooOpa3oBaHMs. 3aBHCUMOCTh
' TEMIIEPATypbl KUIEHUS OT 1aBJICHUS
330 AGcomoTHasT M OTHOCUTENbHAas  BJIAXKHOCTh  BO3/yXa.

Hacspiennsii nap




Tépnoe Teno. Kpucrammmueckue u  amopdHble  Tena.
333 AHuzoTpomnuss CBOMCTB KpucTauioB. JKHAKHE KpHUCTaJUIbL.
CoBpemeHHbIE MaTepuabl
334 [InaBnenue u Kpuctaymuzauus. YJelbHas TEIJIOTa IUIABJICHUS.
o Cybnumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanmaHca
TexHuyeckue  yCTpPOWCTBA: THUTPOMETP U MCUXPOMETP,
3.3.6 KaJIOpUMETD, TEXHOJIOTUHI MOJTyYEHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTueckue padboTsl. I3MepeHue BiIaxHOCTH BO3yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
A1 OnexTpuzanuss  Tel.  OJJeKTpudeckud  3apsia. JBa  Buma
o ANEKTPUYECKHUX 3apsI0B
4.1.2 [IpoBOOHUKH, TUIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUsI JICKTPUUYECKOTO 3apsiia
4.14 BzaumoperictBue 3apsinoB. 3akoH Kynona
OnekTpuyeckoe mnoje. Hanpssk€HHOCTh 3JIEKTPUYECKOTO MOJIA.
4.1.5 [TpuHIMn CYNEPIO3UIIIH. Jluann HaINpsKEHHOCTH
3IEKTPUYECKOTO OIS
41 416 PaGota cun snexrpocratuueckoro noss. [lorennuan. PazHocTsb
MOTEHIMAJIOB
417 [IpoBOIHMKM M JAMBIEKTPUKH B MOCTOSIHHOM 3JIEKTPUYECKOM
o nose. /usnexrpudeckass IpOHUIIAEMOCTb
418 OnexrpoéMkocTs. KoHzeHcaTop. OIJIEKTPOEMKOCTH IIOCKOTO
o KOHJICHCATOPa. DHEPrus 3apsHKEHHOTO KOHAEHCATOpa
TexHuueckue  yCTpOWCTBA:  3JIEKTPOCKOM,  BIIEKTPOMETP,
4.1.9 UIEKTPOCTAaTUYECKas 3alUTa, 3a3eMJIEHHE 3JIEKTPONpHUOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED
[IpakTnueckue paboTBhI. N3mepenune IEKTPOEMKOCTH
4.1.10
KOHJIEHCaTopa
42 IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX CPEJIAX
. 4.2.1 VYcnoBus CyniecTBOBaHMs MOCTOSIHHOTO 3JIEKTPUYECKOIO TOKa.




Wcrouynuku toka. Cuia Toka. [1ocTOIHHBII TOK

4.2.2

Hanpsokenne. 3akon Oma ais ydacTka Lenu

4.2.3

DNEKTPUUECKOE CONPOTUBICHUE. YJEIbHOE CONPOTUBIICHUE

BCIICCTBA

4.2.4

HOCHCI{OB&TGHBHOG, mapajijieJIbHOC, CMCHIAHHOC COCIAUHCHUC

IMPOBOAHUKOB

4.2.5

Pabota anextpuueckoro Toka. 3akoH [xoynsa — Jlenna

4.2.6

MOIIHOCTD 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymias cuna (manee — OJIC) U  BHyTpeHHee
CONPOTUBIICHUE HMCTOYHUKA TOKa. 3akoH Owma s TOJIHOU

(3aMKHYTOM) AnMeKTpudecKkoi nenu. KopoTkoe 3aMpIikanme

4.2.8

DJIEKTPOHHAsI TPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH
COIPOTHUBIICHUS METAJIOB oT TeMIEepaTyphl.

CBepXnpoBOAUMOCTh

4.2.9

OnekTpuyecknii TOK B BakyyMme. CBOWMCTBa 3IIEKTPOHHBIX

My4KOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHasi MPOBOAUMOCTh
MOJTYTIPOBOTHUKOB. CgolicTBa p-n nepexoja.

[TosrynpoBOAHUKOBBIE TPUOOPHI

4.2.11

DNEKTPUUECKUH TOK B AJEKTPOJIUTAX. OJIEKTPOIUTUYECKAS

JUCCOIUAITUS. DIICKTPOIIU3

4.2.12

OnekTpuyeckuii  Tok B ra3zax. (CaMOCTOSTENbHBIA U
HECaMOCTOSITEIbHBII pasps. Paznuuneie TUIIBI

CaMOCTOATCIIbHOI'O pa3psaa. Monnus. [Inazma

4.2.13

TexHuueckne ycTpoHCTBa: aMIepMeTp, BOJIBTMETP, PEOCTar,
UCTOYHUKU  TOKa, 3JIEKTPOHArpeBaTeIbHbIE npubopBl,
JIEKTPOOCBETUTENIbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBI ~ JMOJ,  TEPMHUCTOPHl U (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AU0 1, raJJbBaHHUKa

4.2.14

[IpakTuueckue paboThl. M3yueHue CMEIIAaHHOTO COEAMHEHUS
PE3UCTOPOB.
N3mepenne DOJIC wucTouHMKa TOKa U €r0 BHYTPEHHErO

COIIPOTHUBJICHUAL. Ha6J'IIOIlCHI/IC QJICKTPOJIHU3a




11 KJIACC

Kon Koanposepsiemoro
paszena S TeMenTa IIpoBepsiemble 31eMeHTHI COAEPKAHUS
4 QJIEKTPOAUHAMUKA

MATI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA MHAYKIUA
IToctostHHble MarHuThl. B3anmoAeicTBHE MOCTOSHHBIX

431 MarHuTOB
MarautHoe mosie. BekTop MarHMUTHOM  WHAYKIWH.
[IpuHnun cynepno3unuu. JIMHUM MAarHWUTHOM WMHIYKIUU.

432 KapTtrHa nvHMA MarHUTHOM MHAYKIMH TOJIS MOCTOSTHHBIX
MAarHUTOB
MarnuTtHOE ToJIe IPOBOJHMKA ¢ TOKOM. KapTtwna nuHui
MOJISl JJIWHHOTO TIPSIMOTO TPOBOJHHWKA M 3aMKHYTOTO

4.3.3 KOJIBLIEBOTO TIPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaelictBue mpoBOAHUKOB C TOKOM

434 Cuna Amriepa, €€ MOIy/b U HAalpaBJICHUE
Cuna Jlopenna, e€ mMoaynb U HampablieHWe. [[BukeHue

43 4.3.5 3apsUKEHHOM 4YacTUIBl B OJHOPOJHOM MAarHUTHOM IIOJIE.

Pa6ota cunbl Jlopena

43.6 SIBiIeHME ANEKTPOMArHUTHOU UHAYKIIUU

437 [ToTok BEeKTOpa MarHUTHOM MHIYKIIUH
OJC wmuaykuuu. 3aKOH 3JIEKTPOMATHUTHOM HWHAYKLUHUU

4.3.8 Dapazes
BuxpeBoe snekrpuueckoe mnose. I/C uHayKnuum B

4.3.9 IIPOBOJIHUKE, ABMXKYIIEMCS MMOCTYNATEIbHO B OJTHOPOJHOM
MarHMTHOM TOJie

4.3.10 [IpaBuno Jlenua
NHIyKTUBHOCTS. SIBienue CaMOUHIYKIIHNH. SOJIC

4311 CaMOMHIYKIINHI

4.3.12 OHeprust MarHUTHOTO NOJIS KaTyLIKH ¢ TOKOM

4.3.13 DNEKTPOMAarHUTHOE T10JIE




TexHunyeckue  yCTpOMCTBA: IIOCTOSIHHBIE ~ MAarHWThL,

4.3.14 AIIEKTPOMAarHUTHI, AIEKTPOBUTATENb, YCKOPUTEIH
3JIEMEHTApHbIX YaCTULl, UHAYKLIIMOHHAS [1€4b
[IpakTnueckue pabGoThl. I3yueHMe MAarHUTHOrO MOJIA
4315 KaTyIIKU ¢ TOKOM. MccnenoBanue IeHCTBHS MOCTOSTHHOTO

MarouTta Ha paMKy C TOKOM. I/ICCJIGIIOBB,HI/IG SABJICHUA

3JIEKTPOMArHUTHOM MHIYKLIMU

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHass  cucrema. CBoOOmHBIE — KOJeOaHUS.
lMapmonnueckue konedbanus. [lepuon, yactora, aMIIuTy1a

u (aza xonebanumii

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKNA MAsITHUK

VYpaBHeHHE TapMOHUYECKHUX KosiebaHui. Kunematndyeckoe

U TMHAMHWYCCKOC OITMCAaHHEC K0J1e0aTeIbHOTO JABWXCHUA

5.14

[IpeBpanieHue SHEPruy MPU TAPMOHUYECKUX KOJICOAHUSX.
CBs3b aMIUATY/ABI KOJEOAHWM MCXOJHOW BEIMYUHBI C

aMIUTMTY/IaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS

5.1.5

Konebarenbupiii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KojeOaHusi B HUJCATBHOM KOJIeOaTeIbHOM KOHTYpE.
AHaNOTrus MEXy MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU

kojebanusmu. ®opmyna TomcoHa

5.1.6

3aKoH COXpaHCHHUA SHECPIUH B UACAIIBHOM KOJIeOaTEIbHOM

KOHTYpPC

5.1.7

BBIHY)KILCHHLIG MexaHHJecKne Kosebanus. PesoHaHc.
Pe3onancnas KpuBasd. BBIHY)KI[GHHBIC QJICKTPOMArHUTHBIC

KoJIeOaHusl.

5.1.8

[Iepemennsblii Tok. CHHYCOHUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHOCTh NEPEMEHHOTO TOKa. AMHJ’II/ITYI[HOC )51

HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpancdopmarop. IIpownsBoacTso, nepegayda "
noTpeOieHne 3JIEKTPUUYECKOW HHEPruu. IKOJIOTHUECKUE
PUCKHM TIpU TPOU3BOJCTBE DJIEKTPUUYECKON DHEPIHM.

Kynerypa HCIIOJIb30BaHMS AJIEKTPOIHEPTUN B




IOBCEIHEBHOMN KU3HU

TexHuueckne ycTpoHCTBa: ceicMorpad, 3EKTpUYECKUMA

>111 3BOHOK, JIMHUH 2JIEKTpoTepeiad
[Ipaktnueckue pabotsl. MccnenoBaHue 3aBUCUMOCTU
Nepro/ia MaJibIX KoJeOaHMii Tpy3a Ha HUTH OT JUTMHBI HUTH
5.1.12 1 Macchl rpy3a. MccnenoBaHue nepeMeHHOTrO TOKA B LIETH

nu3 TIOCJICA0BATCIIBHO COCINMHEHHBIX KOHACHCATOpa,

KaTyIIKU U PE3UCTOpA

MEXAHHUYECKHUE U QJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHu4eckue BOJIHBI, YCJIOBHS  PacCHpOCTPAHEHUS.

5.2.1 [Tepuon. CkopocTh pacnpoCTpaHEHHs] W JJWHA BOJHBI
[Tonepeunsie ¥ MPOI0IbHBIE BOJIHBI
5.2.2 WNuTtepdepenus u nudpakiys MexaHn4ecKX BOJIH
3Byk. CkopocTh 3Byka. I'pomkocThs 3Byka. BbeicoTa TOHA.
523
TemOp 3ByKa
OJIEKTPOMAarHuTHbBIE  BOJIHBL.  YCJOBUA  M3JIYy4YEHUS
5.2.4 JJIEKTPOMAarHUTHBIX ~ BOJH.  B3anmHasg  opueHTanus
BeKTOpOB E, B 1 v B 371IeKTpOMarHUTHOI BOJIHE B BAKYyM€E
5.2 CBolicTBa  AJEKTPOMAarHUTHBIX  BOJIH:  OTpPaKEHUE,
5.2.5 IIPEJIOMJICHUE, NoJIsIpr3anus, nudpakuus,
unTepdepennus. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH
[lIkama  3JEKTPOMArHUTHBIX  BOJH. [Ipumenenue
526 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHuunel paaguocBs3u U TeneBuaeHus. Paauonokanus.
227 DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
TexHrueckrue yCcTpOMCTBA: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JMATHOCTUKA B TEXHUKE W MEIULMHE,
528 panap, paavonpuéMHUK, TENEeBU30p, aHTEHHA, Tele(oH,
CBY-neun
OIITUKA
[IpsimosinHElHOE pacnpoCTpaHEHUE CBETA B OJHOPOJIHOM
5.3 >3 cpene. Jlyu cBera
532 OtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeTa. llocrpoeHne

I/I306pa>KCHI/H\/'I B ITOCKOM 3CpKaJiC




5.33

[lpenomnenne  cBera.  3aKkOHBI — HPEJIOMJICHHST  CBETa.

AOCOIIOTHBIN NOKa3aTeb IPEIOMIICHUS

534

[TosmHoe BHyTpeHHEE OTpaXkeHue. [IpeaesbHbIi yroJ MmoJIHOro

BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro csera. Ler

5.3.6

Colupatoriue U pacceuBaroniue JUH3bI. TOHKas JIMH3A.
DOKYCHOE PacCTOSTHUE U ONTUYECKasl CUJIa TOHKOW JIMH3BI.
[Toctpoenne  m3o0pakeHWM B coOuparOnUX U
paccemBarommx JuH3aX. Dopmyna TOHKON  JIHH3HI.

YBennueHue, 1aBacMoe THH30M

5.3.7

[Ipenensl TPpUMEHMMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

WNurepdepennuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIOAEHHS MaKCUMyMOB WU MHHHMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cBera. JludpakmuonHas pemérka. YciaoBue
HAOJIOIEHUS] TJIABHBIX ~MaKCUMYMOB TIpU  TTaJICHUU
MOHOXPOMATHYECKOTO  CBeTa Ha  JAU(PAKIHOHHYIO

pEmETKY

5.3.10

HOHﬂpI/ISaHI/Iﬂ CB€Ta

5.3.11

Texnuyeckne yCTpONCTBa: O4YKHM, Jyna, QoToamnmnapar,
NPOEKIMOHHBIM  ammapaT,  MHUKPOCKOI,  TEJIECKOIL,

BOJIOKOHHaAas OIITHKA, I[I/I(bpaKI_[I/IOHHaH peméTKa, MMOJIAPOH

5.3.12

[Ipaktnueckue  pabotel.  M3mepeHwe  mokaszarens
npenomiieHus. VccienoBaHue CBOWCTB H300pa)kKeHUN B

JINH3aX. Ha6J'IIOI[eHI/Ie JUCIICPCHUHA CBCTA

IJIEMEHTBI C

HNEIAAJIBHOM TEOPUU OTHOCUTEJBHOCTH

6.1

rpaHI/II_IBI NPUMCHUMOCTHU KJIaCCHYECKOM MCXaHHKH.
HOCTYHaTLI TCOPUHU OTHOCHUTCIBHOCTU: HWHBAPHUAHTHOCTH
MOIYJIA CKOPOCTHU CBCTa B BaKyyMeE, MMPUHIHAIL

OTHOCHUTEJIHLHOCTA DHUHIIITEHHA

6.2

OTHOCHTEILHOCTh OTHOBPEMCHHOCTH. 33.MCI[J'ICHI/Ie

BPEMCHU U COKpAIICHUC TJIMHBL

6.3

3Hepr1/151 " UMITYJIBC CBO60,HHOI>'I JaCTUIIbI




CBs3p Maccel C SHEpPruei M UMIYIBCOM CBOOOHOU

04 YaCTHUIIbl. DHEPIHsi TOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOI OIITUKU
®ortonsl. Popmyna [lnanka cBsi3u sHepruu (GpoToHA C €ro
71 4acTOTOI. DHEPrus U UMITYILC POTOHA
OtkpbiTue U uccinegoanue (ortodpdexra. OmpiTer A.T.
712 CroneroBa. 3akoHbI GoTodhderTa
7.1 VpaBuenue DOitHmreitHa s doTtodddexra. «KpachHas
713 rpanuna» Gotodpdexra
7.1.4 HaBnenune cBeta. OneiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
Texuuyeckue ycrpoiicTBa: (OTOANIEMEHT, (OTOJATUHK,
716 COJIHEeYHas 6aTapesi, CBETOUO
CTPOEHUE ATOMA
Mogenb atoma Tomcona. OnbiTel Pezepdhopaa mo
7.2.1 HCCIIEIOBaHUIO CTpoeHus aToma. [imanetapHas Moaenb
aToma
[Toctynater bopa. W3nyuenue u moriomeHne (HOTOHOB
IIpU [EepexoJie aroMa C OJHOTO YpPOBHS SHEPrHMM Ha
722 npyroi. Bunpl cnektpoB. CHEKTp ypOBHEH SHEPTUM aTOMa
BOJIOpOAA
7.2 BonHoBeie cBoiicTBa wactui. Bosnbl  ge  bpoins.
7.2.3 KopnyckynsipHo-BoIHOBOM Jyaau3M. Judpakuus
3JIEKTPOHOB Ha KpUCTAJLJIAX
CHOHTaHHOE U BBIHYXJEHHOE H3Iy4eHHE. YCTPONCTBO U
724 IpUHIIKI PabOoTHI J1a3epa
TexHuueckrue  yCTPOMCTBA:  CIEKTPAIbHBIM  aHAJINU3
723 (criekTpockom), J1azep, KBAHTOBBIM KOMIIBIOTEP
[Ipaktnyeckne pabotel. HaOmioneHnue nmMHeR4aToro
726 CTIEKTpa
ATOMHOE A1PO
73 7.3.1 Mertoapl HaONIONEHHUS W PETUCTPALlMHM  AJIEMEHTapHBIX




YaCTHI]

OtkpeiTie paguoaktuBHOCTH. OmbiTel Pesepdopaa 1o

OIpPECACIICHUIO coCraBa  paJuOaKTHUBHOI'O H3JIy4CHHUA.

732 CeoiictBa anb(a-, Oera-, ramMma-u3lydeHus. BiusHue
PaIMOAaKTUBHOCTHU Ha KUBBIE OPTaHU3MBbl
OtkpbiTHE IPpOTOHA U HeNTpoHa. HykioHHas Mojens sjapa
7.3.3 I'eitzenbepra — MBanenko. 3apsan siapa. MaccoBoe 4ucio
anpa. M3oronsl
Anbda-pacnian. ONEKTPOHHBIH M TIO3UTPOHHBIM Oera-
7.3.4 pacnan. ['amma-u3inydeHue. 3aKoH  PaguOAKTHBHOTO
pacnana
DHeprus CBsI3U HYKJIOHOB B sizipe. SlaepHbie cunbl. Jlegext
7.3.5
Macchl sizipa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTE3 sa€p
Snepueiii peaktop. Tepmosinepusiii cuaTe3. [IpodbreMbr u
7.3.7 MEPCIEKTUBBl  SIACPHOM SHEPreTUKU. DKOJOTUYECKHUE
ACMEKThI AJIEPHON IHEPTEeTUKHI
OneMmeHTapHble  YacTulbl.  OTKpbITHE  TMO3UTPOHA.
7.3.8 dyHnaMeHTaIbHbIE B3aUMOIEHCTBHUS
TexHuueckue ycTpoHcCTBa: JO3UMETP, Kamepa BuibcoHa,
739 SIEPHBIN peakTop, aTOMHasi 6oMOa
[TpakTrueckue paboTsl. McecnenoBanue TpekoB 4acTHIL (110
7310 rotoBbIM (oTorpadusm)
SJIEMEHTBI ACTPO®U3UKHN
Bun 3Bé3nHoro Heba. Co3Be3nus, ipkue 3BE3/bl, MIIAHETHI,
8.1 UX BUJIUMOE JIBIKEHUE
Conneunas cucrema. [lnaners 3emHo# rpymibl. [InaHeTs-
8.2 TUTAHTHl U MX CIYTHUKHU, KApPJIMKOBBIC TUIAHETHI. Mabie
tena ConHEeYHOU CUCTEMBI
Connne, ¢orochepa u  atmochepa. ConHeuHas
8.3 AKTUBHOCTD
8.4 Ucrounuk sueprun ConHua u 38€31
. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,

pamuyc, TeMieparypa, HUX B3auMMOCBs3b. Jluarpamma




«CTIEKTPAJIBHBIA KJIACC — CBETHUMOCTBY». 3BE3/bI TJIABHOU
NIOCJIEA0BATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB

JI71s1 3BE371, TTIaBHO ITOCICA0BATEILHOCTH

8.6

Buyrpennee crpoenue 38E31. COBpeMEHHbIE MPEACTABICHUS
0 mpoucxoxkaeHnd M sBomonnu CosHIa W 3BE3. DTarbl

JKU3HU 3BE3]T

8.7

Mneunsiit  I[lyre — Hama Tanaktuka. CrhupanbHas
cTpykTypa l'amakTuku, pacnpeneneHue 3BE3A, rasza u
neuin. Ilonoxenme u nBwxenne CoiHna B IamakTuke.

[Tnockas u chepuueckas moacucTeMsl [ amakTUKu

8.8

Tunsl ramaktuk. Panuoranaktiku W KBasapbl. YEpHbIe

ABIPEI B sAApax raJlaKTUK

8.9

Bcenennas. Pacmupenne Bcenennoil. 3akon XaOb6ma.
Pazberanmne ramaktuk. Bospact u pamunyc Bcenennoi,
teopuss  bompmoro  B3peiBa.  Mogenb  «ropsuei

Bceenennoii». PenukroBoe n3inydeHue

8.10

Macmrabnas cTpykrypa Bcenmennoi. MeraranakTuka.

Hepeménnpie npo0ieMbl acTpOHOMUU

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB JJIeKTPOHHbIE
Ne | HammeHnoBanmue
(ungposbie)
n/ | pasienoB u TeM Beero Kontpoanusbie | IIpakTuueckune 06pa3oBaTEIbHbIE
I | IPpOrpamMMsl padoThI padoThI
pecypcbl
Paznea 1. PUSUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 Samyll{li)arg METO! 2 bubmuoreka [JOK
) yd https://m.edsoo.ru/7f41bf72
TO3HAHUS
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmotexa [IOK

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




bubmoreka [IOK
> lanavin ’ https://m.edsoo.ru/7f41bf72
3
2.3 COX ilIiIOGI:II;IIﬂ B 6 1 1 bubnaunorexkal [OK
. b https://m.edsoo.ru/7f41bf72
MEXaHHuKe
Hroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA

OcHOBBI
31 MOJIEKYIAPHO- 9 1 bubnuorexa [JOK
KUHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOPUH
39 OcHOBBI 10 | bubnuotexa [JOK
TEPMOANHAMUKHU https://m.edsoo.ru/7f41bf72
ArperarHbie
23 ‘;‘e’gg:g:‘ 5 Bu6auorexa [IOK
https://m.edsoo.ru/7f41bf72
®a3oBbIe
TIePEXOIbI
Hroro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 DneKTpocTaTuKa 10 1 ngg;ﬁf(iigﬁ% 41b£72
[TocTosiHHBIM
49 PIIEKTPUYECKUHN TOK. 12 1 1 bubnuorexa [JOK
Toku B pa3-IMYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpemst 2 1
OBUIEE
KOJIMYECTBO
YACOB I10 68 4 4
| IIPOTPAMME ]
11 KIIACC
KoauvecTBo yacoB JJIeKTPOHHbIE
Ne | HawmmenoBanme
n/ pa3esioB M TeM Konrtpouasbnbie| [lpakTnueckue (unbposeIe)
I HpOrpAMMEI Bcero paGoTLI paGoTLI oOpa3oBaTeJibHbIE
pecypcbl
Pazpnen 1. QJIEKTPOJANHAMUKA
1.1 3%:;;{1;4;;2?13;?;}1 11 1 3 bubmmorexa [IOK
e — https://m.edsoo.ru/7f41c97c¢
Hroro no pasaeny 11
Pazpnen 2. KOJJEBAHUSA U BOJIHBI
71 MexaHudeckue u 9 1 bubmuoreka [JOK
DJIEKTPOMArHUTHEIE https://m.edsoo.ru/7f41c97¢c




KoJicOaHus

Mexannueckue u

2.2 |DIEKTPOMArHUTHELIE 5 1 bubnmorexa LOK
) p https://m.edsoo.ru/7f41c97c¢
BOJIHBI
bu6mmoreka [IOK
2.3 Onruka 10 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

OcHoBBI
31 CrieIUaIbHON 4 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEJIbHOCTH
Uroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 I?;Iael-l:;eoﬁ)l;ll 6 bubnunoreka [IOK
. https://m.edsoo.ru/7f41c97c¢
OIITUKU
bubmuorexa [IOK
2 Crpoerrc atoma 4 https://m.edsoo.ru/7f41c97c¢
bubmuorexa [IOK
+ Aronmoe w1po : https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 SCHTZ%ZIE\;H " 7 1 bubmorexa IIOK
' https://m.edsoo.ru/7f41c97c
acTpopU3NKU
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 O6oo6maromee 4 bubnuorexa [JOK
] MMOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3 \ \
OBIIEE KOJI-BO 63 4 7
| HACOB IIO ITP-ME ]
IHOYPOYHOE IIVIAHUPOBAHUE
10 KIIACC
DJIEKTPOHHBIE
Ne
n/ Tema ypoka Bcero HAomaumee un@ponkbie
I 3a/laHle | U3yYeHHUs o0pa3oBaTejibHbIE
pecypcsl

1. Pdu3nka ¥ MeToAbI HAYYHOr0 MO3HAHMA (2 Jac)

®dusnka — Hayka o
1 npupoje. Hayunsie
METO/Ibl IO3HAHUS

Beenenue.

02.09.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2




OKPY’KaIOILIEro MUpa.
Ponb skcniepuMenTa u
TEOpUHU B IIPOLECCE
[TO3HAHUS IPUPOIBL.
DKcIepuMeHT B (pu3mKe.
MonenupoBanne
(u3HYECKUX SIBIICHUN U
npoueccoB. Hayunsie
runote3bl. Gusnyeckue
3aKOHBI U TEOPUH.
I'panu1pl MPUMEHUMOCTH
(u3NYECKUX 3aKOHOB.
[TpunIUTIEL
COOTBETCTBHUS.

Ponb u Mecto pusnku
B (hopmupoBaHUHN
COBPEMEHHOU
Hay4YHOU KapTHHBI
MHpa, B IPAKTUYECKOU
eATEIIFHOCTH JIFOJIEH

Bgenenue.

1 02.09.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

2. Mexanuka (18 uac)

2.1. Kunemartuka (5 uac)

MexaHudeckoe
JIBYKEHUE.
OTHOCUTENHLHOCTD
MEXaHUIECKOTO
nBmwxkenusd. Cucrema
oTcuera. Tpaekropus.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE, B UX
MPOEKIIUU HA OCH
CHUCTEMBI KOOP/INHAT.
CroxxeHue nepeMeiieHuit
1 CJIO’KEHHE CKOPOCTEH.

PaBHOMepHOE
MPSAMOJIMHEHHOE
nsuxkenue. ['pabuku

§§1,2,3
ctp. 17
(1-4)
ctp. 19
1-4

1 09.09.25

§§4,6
cTp. 23
(1-3)

bu6moreka [IOK
https://m.edsoo.ru/ff0c3508

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

3aBUCUMOCTHU KOODJMHAT, 1 crp. 26 (1,2) | 9.09.25

CKOPOCTH, ITyTH
MaTepUaNTbHON TOUKH OT

BPEMEHH.
PaBHOyCKOpeHHOE §§ 8,9, 10 bubnuoreka LIOK
MPSAMOJIMHENHOE crp. 33 (1,2) https://m.edsoo.ru/ff0c372¢e
neuxkenune. ['papuku crp. 41 (1,2)

3aBUCUMOCTH KOOpAUHAT, 1 16.09.24

YCKOPEHUS U
nepeMenieHus

MaTepHaHLHOﬁ TOYKH OT




BpEMEHHU.

CB00OOIHOE MajicHHE. §§ 10, 13 bu6moreka [JOK
6 | YckopeHue cBOOOIHOTO 16.09.24 | https://m.edsoo.ru/ff0c39¢cc
TaCHUS
Kpusoauueiinoe §§ 15, 15 bubnuorexa [JOK
IBYKEHUE. [IBIDKEHIE crp. 61 https://m.edsoo.ru/ff0c3ada
MaTepUaIbHON TOYKH I10 (1-4)
OKPYKHOCTH C
MOCTOSIHHOM MO MOJTYJIIO
CKOpOCTBIO. YTIIOBas
CKOpOCTb, TMHEHHAS
ckopocts. [lepron u
7 yacToTa oOpaleHusl. 23.09.25
[HenTpOoCcTpemMuTENIBHOE
yckopenue. Texnuueckne
YCTpOMCTBA U
MTPAKTHIECKOE
MIPUMEHECHHE: CITUIOMETD,
JBUKCHHE CHAPSJIOB,
IIETTHBIE U PEMEHHBIE
nepeaaymn.
2.2. lunamuka (7 4ac)
IMpuHmmn §§ 18, 20, 26 bubnuorexa [JOK
OTHOCHTEIBHOCTH crp. 73 https://m.edsoo.ru/ff0c3be8
8 |lamunes. UnepumanbHbie (1-5) 23.09.25
CUCTEMBI OTCYETA.
[TepBriit 3akoH HproTOHA.
Macca tena. Cuia. §§ 14, 21,22 bubnuoreka [JOK
[IpuHIMI cymeprno3uun cTp. 79 https://m.edsoo.ru/ffOc3be8
9 cwi1. Bropoii 3akon (1-5) 30.09.25
Hrrorona mis
MaTepHUaTbHOM TOUKH.
Tperuii 3akon §§ 24, 25, 26 bubnuoreka [JOK
10 | Hsrorona mis 30.09.25 | https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHBIX TOYCK.
3aKOH BCEMHUPHOTO §§ 27, 28, 29, bubmuoreka [JOK
1 tsrotenust. Cuna 31 07.10.25 https://m.edsoo.ru/ff0c3d00
TsokecTu. [lepBas cTp. 95
KOCMHYECKas CKOPOCTb. (1-4)
§§ 33,34 bubnuorexa [IOK
12 CH“; YIPYrOCTH. 33KOH ctp. 109 07.10.25 | https:/m.edsoo.ru/ff0c3el8
yka. Bec Tena. (1-3)
Tpenne. Buapl TpeHns § 36 bubnuorexa [IOK
(TIOKOSI, CKOJIBYKEHHUS, cTp. 117 https://m.edsoo.ru/ff0c3f76
13 kayenus). Cuia TpeHwus. (1-5) 14.10.25

Cyxoe tpenue. Cuna
TPEHUSI CKOJIBKCHUS U
CHWJIa TPEHHUSI TTOKOSI.




Koadduunent tpenus.

Cuna conpoTuBiIeHUs NIPU
JIBIDKEHUU TEJa B

KHUJIKOCTH WJIH Ta3e.

14

[ToctynarenbsHo€e 1
BpAaIaTeIbHOE JBH)KEHHE
a0COIIIOTHO TBEPIOTO
Tena. MOMEHT CHIIb
OTHOCHUTEJILHO OCHU
BpaieHus. [lmeyo cubl.
YcnoBus paBHOBECUS
TBEPAOIO Tena.
TexHuyeckue ycTpocTBa

Y MPAKTUYECKOE
MIPUMEHEHHE:

TIOIIIAITHUKY, JBHKECHUE

HCKYCCTBEHHBIX
CITYTHHKOB.

§§ 48, 51
cTp. 169 (1 -
3)

14.1025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

2.3. 3aKkoHBbI COXpaHeHHUs B MexaHuKe (6 1ac)

15

16

17

NmMnynsc maTepraibHOM
TOYKH Te€Ja, CUCTEMBI
MaTepUaIbHbIX TOYEK.

Nmnynbc cuibl 1
VM3MEHEHNE UMITYJIbCA

Tena. 3aKOH COXpaHEHUst

UMIyibca. YOpyroe u
HEyNpyroe
CTOJIKHOBEHHUSI.
PeakTuBHOE NBMXKEHUE.

PaGoTa cHJIbI 1 MOIITHOCTH,
cwibel. Kunernueckas
SHEPTUs MaTCPUATLHON
Touku. Teopema 00
W3MEHEHHH
KUHETHYECKOW SHEPTHU.

[ToTeHIMaTbHAS SHEPIHS.
[ToTeHIMambHAsA SHEPIUS
ynpyro
ne(pOopMUPOBAHHOM
TPYKUHBIL.
[ToTeHnmanpHas SHEPTUs
Tena BOIM3U
MMOBEPXHOCTH 3EMIIH.

§ 38
cTp. 129
(1,2,4)

§§ 40, 41
cTp. 134 (1 -
5)

§§ 43, 44, 46

cTp. 145 (1 -
5)

21.10.25

21.10.25

28.10.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHumansHbIe U
HEMOTEHIUATbHbIE CUIIBI.
CBs13b paboThI
HEMOTEHIIMATIBHBIX CHJI C
MU3MEHEHHEM

MEXaHHUYECKOU OHECPTrUn

§ 45
cTp. 148 (1 -
3)

11.11.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c




CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS
MEXaHUYECKOHN DHEPTUU.
TexHuyeckue ycTpoucTBa
U IPaKTHYECKOE
IIPUMEHEHHE: BOJIOMET,
KOIIEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHUE

N3MCHCHUEM

paKer.

JlabopaTtopnast pabota No § 47

1 «MccnenoBanue cBa3u cTp. 154
pabOTHI CHIIBI C (1,2,3)

19 . 11.11.25
MEXaHUYECKOM IHEPTUU
TeJa Ha TpUMepe
pacTsHKEHUS PE3UHOBOTO
KTYTa»
KonTtpomnbHas padora Ne 1 UToru rnasbl bubnuoreka [IOK
mo TeMe «KnaeMaTuka. «MexaHunka» https://m.edsoo.ru/ff0c4b74
20 18.11.25
JnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)
3. MouJuekyJasipHas pu3uKa U TepMoAMHAMHUKA (24 4ac)
3.1. OcHOBBI MOJIEKYJISIPHO-KHUHETHYeCKOM Teopuu (9 yac)
OCHOBHBIE OJIOKEHUS BeeaeHue. bu6mmoreka [IOK
MOJICKYJISIPHO- §8§ 53,55 https://m.edsoo.ru/ffOc4dc2
KHHETHYECKOH TEOPUH crp. 184
21 HX ONBITHOE (1,2) 18.11.25
000CHOBaHUE.
BbpoynoBckoe nBuxeHue.
Huddysns
XapakTep JBUKCHUS U § 56
B3aUMOJICICTBUS YaCTHL] 181 (1-4)
BelecTBa. Mozenu
22 CTPOCHIA 14308, 25.1125
KUAKOCTEH U TBEPIBIX
TeN U 00BCHEHUE
CBOCTB BeIlleCTBA Ha
OCHOBE THX MOJIEJICH.
Macca u pazmepsl §353
53 | MOIEKyIL. KonuuecTBo ctp. 181 (5 - 55 11,95
BemiecTsa. [locTosHHas 7)
ABoraapo
TemuoBoe paBHOBECHE. §§ 59, 60
24 Temneparypa u e€ 02.12.95
n3Mepenue. [lkana
temnepatyp Llenbcus.
25 Mogaens UaeaibHoro rasa. § 57 02.12.25 ‘ bubmuorexa [JOK




OcHOBHOE ypaBHEHHUE cTp. 192 (1 - https://m.edsoo.ru/ffOc4fde
MKT uneanpHoro rasa. 4)

AOcoioTHas §§ 60, 63 bu6moreka [JOK
TeMIepaTrypa Kak Mmepa cTp. 203 (1 - https://m.edsoo.ru/ff0c511e
CpenHel KNHETHYECKOM 4)

b | 2HEPIHH TEIUIOBOTO ! ;p 211(1- 09.12.25
JIBMOKCHUS YaCTHI] ra3a.
[[Ixana Temneparyp
KenbBuHna. YpaBHeHue
MenneneeBa-Kianeitpona
3akon JlanbToHA. §§ 63, 65
I"a30BbIE 3aKOHB. crp. 223 (1 -
27 Msonponeccs B Y 09.12.25
HJIcaIbHOM Ta3e C
IMOCTOSIHHBIM
KOJIMYECTBOM BEIIICCTRA.
JlaGoparopHas padota Ne §§ 63, 65
2 «Mccnenosanue crp. 223 (1 -
28 | 3aBHCHUMOCTH MEXIY 1 4) 16.12.25
rapaMeTpamMu COCTOSTHHS
pa3peKEHHOTO Ta3ay
I'paduueckoe § 67 bubmorexa [IOK
NpPEICTABICHHE cTp. 224 (1 - https://m.edsoo.ru/ff0c570e
M30ITPOIIECCOB: H30TEpPMa, 3)
29 | M30X0pd, H300apa. 1 16.12.25
TexHuyeckue ycTpoicTBa
Y TIPAKTHIECKOe
MIPUMECHEHHE: TEPMOMETD,
OGapomerp.
3.2. OcHoBbI TepMoauHaMuku (10 gac)
TepmonHaMuIecKre §8 73, 74, 76 bu6mmoreka [IOK
cucTeMbl. BHyTpeHHssa cTp. 245 (1 - https://m.edsoo.ru/ff0c5952
SHEpIrus 3)
TEPMOJUHAMHYECKOU cTp. 248 (1 -
CHUCTEMBI M CIIOCOOKI €€’ 5)
n3menenus. KomuuecTro
30 TEIJIOTHI ¥ paboTa. 1 23.12.25
BHyTpeHHsIs sHEprUs
OJIHOATOMHOTO
HJICaJIbHOTO Ta3a.
I'padpuueckas
WHTEpIpeTAIHs padoThI
rasa.
Bunael renonepenaun: § 76 bu6mmoreka [JOK
31 TEIJIONPOBOJHOCTb, 1 ctp.255(1— | 23.12.25 | https://m.edsoo.ru/ff0c5¢36
KOHBEKIIHS, U3ITyYCHHE. 3)
3 V nenpHasg TEIIOEMKOCTD | §8 76, 79 30.12.5 bu6mmoreka [JOK
BelecTsa. KomuecTBo cTp. 256 (4 - T https://m.edsoo.ru/ff0c5c36




TCIUIOTHI ITPH
temionepenaye. [lonarue
00 agmabaTHOM Mporecce.

6)

[lepBrlii 3akoH §8 78,79 bubnuorexa [JOK
TEPMOJMHAMHKH. cTp. 259 (1 - https://m.edsoo.ru/ff0c5efc
33 | [lpumenenue nepsoro 5) 30.12.25
3aKOHa
TEPMOIUHAMHKH K
M30TIPOIIECCaM.
Heob6parumocts § 81 bubnuotexa [JOK
cTp. 262 (1 - :
34 | TPOICCCOB B NPHPOJC. ‘ p ( 130126 |hips://m.edsoo.ru/ff0c6230
Bropoii 3akon )
TEPMONHAMHUKHI
TemtoBbIc MaIIMHEL. § 82 bubnmoreka [JOK
[IpuHnHnE! AeicTBUA crp. 273 (1 - https://m.edsoo.ru/ff0c600a
35 | TETUIOBBIX EqamnH. KITQ 5) 13.01.26
TETTOBON MAaIlTHEI.
[IpeobpazoBanus YHEPTUH
B TETUIOBBIX MAIlIMHAX.
36 | Lukn Kapro u ero KITJ] § 82 20.01.26
DKOJOTHYECKHE § 82
poOIeMBI JlomomHuTen
TETJIODHEPTETUKH. bHBIC
o MaTepuallbl.
37 TexHuyeckue ycTpocTBa 20.01.96
U IIPaKTHYECKoe
npumenenue: J[BC,
OBITOBOM XOJIOIUIIbHUK,
KOHJUITMOHED.
O6o0maromuii ypok Crp. 272 bubnuorexa [JOK
. 1,2,3 //m. .
38 «MonekynsapHas GpuznKa ( ) 27 01.26 https://m.edsoo.ru/ff0c6938
OcHOBBI
TEPMOIUHAMHUKI
KonTpombHas padorta Ne 2 UTorm bubnuoreka [JOK
39 |10 TEME «MouekynspHas rnasbl MKT. 27.01.26 https://m.edsoo.ru/ff0c6a50

¢uznka. OCHOBBI

TCPMOJUHAMUKHU >

3. ArperatrHble cOCTOsIHHS BenlecTBa. @a3oBble nmepexoanbl (Suac)

[TapoobOpazoBanue u §§ 68, 69 bubnunoreka [JOK
40 | koHAEHcAlUA. cTp. 227 (1 - 03.02.26 | https://m.edsoo.ru/ff0c63b6
HcnapeHue U KHIEHHE 5)
AOcomoTHAs 1 §§ 69,70 bubnurorexa LIOK
OTHOCHUTEIIbHAS cTp. 227 (1 - https://m.edsoo.ru/ff0c64d8
41 | BIAKHOCTH BO3/yXa. 5) 03.02.26

Hacsiennsiit nap.
VY nenpHas Temiuora




napooOpa3oBaHUsL.
3aBUCUMOCTh
TEMIIEPaTYPhbI
KUTICHUS OT JIaBJICHHS.

42

Teépnoee Teno.
Kpucrannmaeckue u
amMopdHbIe Tena.
AHHN30TpOINS CBOWCTB
Kkpucramios. JKunkue
KpPUCTAJUIBI.
CoBpeMeHHbIe
MaTepuabl.

§ 72
cTp. 256
(1,2)

10.02.26

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUCTaJUTH3AIIUS.
VYenbHasg TeIioTa
iaBnenus. CyOaumarusi.

§§ 72,76
cTp. 256 (c3)

10.02.26

bu6moteka [IOK
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TETIIOBOTO
Oamanca. TexHu4yeckue
YCTpOMCTBA U
MIPAKTUYECKOE
IIPUMEHEHHE: TUTPOMETP
U [ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU
MTOJTY4YEHHUS] COBPEMEHHBIX
MaTepuagoB, B TOM YUCIE
HaHOMaTepHaJoB U
HaHOTEXHOJIOTHH.

§§ 76,77
cTp. 256 (c4)

17.02.26

4. DuekTpoaMHamMuKka (22 yac)

4.1. Daexkrpocraruka (10 yac)

bu6moreka [IOK
https://m.edsoo.ru/ff0c6820

DIeKTpu3anus Tell. BeegeHue. § bu6mmoreka [IOK
DJIEKTPUUECKUH 3apsi. 84 https://m.edsoo.ru/ff0c6bce
45 17.02.26
JlBa BHJIa 3JIEKTPHUUECKUX cTp. 281 (1 -
3apsI0B 4)
[IpoBogHUKH, §§ 84, 86 bu6mmoreka [JOK
JUDJIEKTPUKU U cTp. 288 (1 - https://m.edsoo.ru/ff0c6bcc
46 | mOIYNPOBOJAHUKHU. 3aKOH 3) 24.02.26
COXpaHEHHsI
ANIEKTPUYECKOTO 3apsijia
B3aumogeticTBre § 85 bubmuoreka [JOK
cTp. 285 (1 - :
47 | 33PALOB. 3aKoH Iny'IOHa. P ( 24.02.26 https://m.edsoo.ru/ff0c6ced
ToueuHslit 5)
AIIEKTPHUUCCKHUIN 3apsi/I
DIIEKTPUYECKOE TIOJIE. §§ 88, 89,90 bubnuoreka LIOK
& cTp. 294 (1 - :
43 HanpskEHHOCTD : p ( 03.03.26 | hitps://m.edsoo.ru/ff0c6df2
ANIEKTPUYECKOTO TOJIS. )
[pUHIKI CYTIEPIO3UIIHN ctp. 297 (1 -




3IEKTPUYECKUX TOJIEH.
JIuHuy HanpsHKEHHOCTH.

4)

PaGora cun §§ 93, 94, 95 bubnmorexa [JOK
4g | OVIEKTPOCTATHYECKOTO 1 crp. 313 (1 - 03.03.96 https://m.eds00.ru/ff0c6f00
noss. [Torennmann. 3)
Pa3zHocTh NoTEHIHAIOB.
[IpoBoaHMKY U §92 bu6mmoreka [{OK
JIMDJICKTPUKY B ctp. 307 (1- https://m.edsoo.ru/ff0c7018
50 | »nEKTpOCTATHYECKOM 1 3) 10.03.26
nosne. Jnanexrpudeckas
MTPOHUIIAEMOCTb.
51 DNEeKTPOEMKOCTb. | §T97 126 10.03.96 BH§HHOTeKa HOK
KomeHcarop. (1}3) 0s. https://m.edsoo.ru/ff0c7126
AIEKTPOEMKOCTD §§ 97, 98 bubnuotexa [JOK
57 MJIOCKOTO KOHJIEHCATOPA. 1 CIPZ 329 17.03.26 https://m.edsoo.ru/ff0c72c0
DHEPrys 3apsSHKEHHOTO (1,2)
KOHJICHCATOPA.
JlabopaTtopnast pabota No ctp. 329 (3 -
n 5
53 3 "Mamepenne 1 ) 17.03.26
MEKTPOEMKOCTH
KoHAeHcaTopa"
TexHuueckue ycrpoiicrtsa §§ 97,98
U IPAKTUYECKOE ctp. 330 cl,
NPUMEHCHHE: c2)
AIIEKTPOCKOTI, HAononxuten
3IIEKTPOMETD, bHbIN
54 AJIEKTPOCTATUYECKAS 1 MmaTepuan. 24.03.26
3alUTa, 3a3eMJICHUE
ANIEKTPONPUOOPOB,
KOHJICHCATOD,

KOIMMPOBAJIbHBIN anmnapar,
CTPYUHBIN IPUHTED.

4.2. Ilocrossnubli TOK. ToKH B pa3inuHbIX cpeaax. (12 yac)
DIIEKTPUYECKHUI TOK. §§ 100, 101
VCIoBHS CYIECTBOBAHHS crp. 354 (1 -
ANEKTPUYECKOTO TOKA. 3)
I1OCTOSIHHBIH TOK. crp. 337 (1 -
Hcrtounuku Toka. Cuna 4)
55 Toka. Hanpsixenue. 1 20.03.96
DneKTpUYecKoe
CONIPOTHUBIIEHUE. 3aKOH
OmMa 1151 yyacTKa LEeTH.
YaenpHOE
CONIPOTHUBIICHUE
BEIIECTBA.
IlocnemoBarenbHOC 3 102 Bubmzorexa LIOK
56 ’ 1 cTp.340(1— | 07.04.26 | https://m.edsoo.ru/ff0c74f0
napajienbHOe,

4)




CMCIIaHHOEC COCAMHCHUC

MIPOBOTHUKOB.
JlaboparopHas pabota Ne
4 «3yuenue
CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOB)»
Pabota 1 MontHOCTH § 104 bubmmoreka [JOK
57 | 2IEKTPUYECKOIo TOKa. cTp. 345 07.04.26 | https://m.edsoo.ru/ff0c7838
3akon Jxoyns-Jlenna. (1-5)
3axon OMa 1 IIOJTHOH §§ 105, 106 bu6moreka [IOK
(3aMKHYTOM) cTp. 350 https://m.edsoo.ru/ff0c7ae0
DIIEKTPHYECKOM LETIH. (1-5)
KopoTkoe 3aMbIkanue.
58 |JlaGoparopnas pabota No 14.04.26
5 «zmepenne DJ1C
HMCTOYHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHBIICHUS
DJIEKTPOHHAS §§ 108, 109
MPOBOIUMOCTH TBEP/IBIX cTp. 361
59 | MCTAUIOB. 3aBHCHMOCTH (1,2) 14.04.26
COIIPOTHUBJICHUS] METAJIJIOB
OT TeMIIePaTypHl.
CBepXnpoBOANMOCTb.
AIEKTPUICCKHI TOK B § 112
60 BaKyyMe. CBOMCTBa cTp. 375 21.04.26
3JIEKTPOHHBIX ITY4KOB. (1,2)
[TonyrpoBOAHHKH. §§ 110, 111 bubnuorexa [JOK
CoOcTBeHHas 1 crp. 371 (1 - https://m.edsoo.ru/ff0c84ae
pUMecHast 4)
61 mpoBomumMocTh. CBOMCTBA 21.04.26
p—n-mepexoa.
[omynpoBoTHUKOBBIE
IPUOOPHI.
DIEeKTPUYECKUM TOK B § 113 bubnuoreka [JOK
pacTBOpax M paciuiaBax crp. 379 (1 - https://m.edsoo.ru/ff0c82ba
62 AIIEKTPOJIUTOB. 3) 28.04.26
DJEKTPOIUTHYECKAS
JICCOTIHALIUS.
OneKTpoans3.
DneKTpUUYECKUI TOK B §§ 114, 115 bubnuorexa [IOK
63 |Ta3ax. CaMOCTo;ITeJIbHIiIIZ crp. 385 58.04.26 | hitps://m.edsoo.ru/ff0c84ae
Y HECaAaMOCTOSITENIbHBIH
a3psa. Mouaus. [1naszma.
TexHnuyeckue ycTpoicTsa AononHuten bubnuorexa [IOK
64 U IIPAKTUYECKOE bHbIN 05.05.26 https://m.edsoo.ru/ff0c86fc
MIPUMEHEHHE: aMIIepMETP, marepman.
BOJIbTMETp, PEOCTAT, cTp. 388 (1 -




HMCTOYHUKH TOKA,
AJIEKTPOHAr peBaTENbHbIE
pubopHl,
AJIEKTPOOCBETUTEIIbHbBIE
npuOOpHI, TEPMOMETP
COINPOTUBIICHUS,
BaKyyMHBIU JTHOJ,
TEPMHUCTOPHI U
(hoTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBII
JIMO]I, TATbBAaHHKA.

5)

65

O6006maromuit ypok
«DNEKTPOTMHAMHKAY

Utorm
rnasbl.
DNeKTpoamH
aMuKa.

cTp. 388

(8- 10)

05.05.26

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTtponsHas paborta
Ne 3 o Teme
«NEKTPOCTATUKA.
ITocTosHHBIH
AJIEKTPUYECKUN TOK.
ToKkM B pa3iuyHbIX
cpenax»

12.05.26

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

68

Ne
n/
n

Pe3epBHbIi ypok.
KontponbHas padota
nroronas Ne 4 1o
TeEME
"DnexkTpoauHaMuka"

Pe3epBHbIi ypoK.
O6o0maromuii ypok
no temam 10 kracca

OBIIEE KOJIMYECTBO
YACOB I10
| IIPOTPAMME

11 KIJACC

Tema ypoka

68

Bcero

Jlomamnee
3alaHue

19.05.26

19.05..2026

Jlara

U3y4YeHHs

bu6moreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢c

JJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcbl

1.

JIEKTPOANHAMHUKA

1.1 MarauTHoe moJie. JyieKTpoMaruuTHas nHayknus (11 gac)

IlocTossHHBIC MarHUTHI.
BzaumoneiictBue
IIOCTOSIHHBIX MarHUTOB.
MarnutHO€e nosie. Bekrop
MAarHUTHOW MHAYKIIMH.

§1
ctp. 10 (1,2)

02.09.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778




JIMHUM MarHUTHOM
uHAyKIuM. [IpuHmmn
CYNEPHO3UIUU
MAarHUTHBIX TTOJICH.
Kapruna nununi
MAarHUTHOW MHAYKIIUH
MOCTOSTHHBIX MarHUTOB.

MarunuTtHoe 1oJie
MIPOBOJIHUKA C TOKOM.
OmneIT OpcTena.
BzanmoneiicTue
MIPOBOTHUKOB C TOKOM.
KapTtuna nununit
WHJIYKIIMX MarHUTHOTO
IIOJIS JJIMHHOTO
MIPOBO/THHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHUKA, KATYIIIKH C
TOKOM.

§1
ctp. 10 (3,4)

04.09.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnasi pabota
No 1 «M3yuenue
MarHuTHOTO TOJIs
KaTYILIKA C TOKOM»

ctp. 19 (1 -

09.09.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

Cuna Amrnepa, €€ MOIYNb
Y HaIpaBJICHUE.
JlabopaTtopHnas pa6ota Ne
2 «HccnenoBanue
NeUCTBUS MOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM»

Cuna Jlopeniia, e€
MO/1yJIb ¥ HaIlpaBJICHUE.
JIBr>keHue 3apsiKEeHHON
YaCTHUIIbI B OJIHOPOJHOM

MarduTHoM moJje. Pabota
cuiibl JIopeHIa

SIBneHue

3JIEKTPOMAarHUTHOM
nHaykuuu. Ilotox
BEKTOPA MArHUTHOM

naaykunu. O/1C

WHJYKIUU. 3aKOH
3IEKTPOMArHUTHOU
nHaykuuu Papazgest

§2
cTp. 16
(1-4)

§4
ctp. 23
1-4

§§7,8
ctp. 39 (1,2)

11.09.25

16.09.25

18.09.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c9acO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

JIaGopatopHast pabota Ne
3 «MccnenoBanue
SIBIICHUS
AJIEKTPOMArHUTHON

WHYKIT»

§9
crp. 42 (1 -
4)

23.09.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50




Buxpesoe anektpuueckoe
1oJie. DIEKTPOABIKYILAS
CWJIa HHIYKIIUU B
IIPOBOJTHUKE,
JBUKYIIEMCS
MIOCTYNaTEJbHO B
OJIHOPOJAHOM MarHUTHOM
noJie. [IpaBuiio Jlenua.
NHAYKTUBHOCTD.
SIBrieHNE CAMOMHIYKIINY.
OJ1C camOMHAYKIIUH.
DHeprus MarHUTHOTO
OJISI KATYILIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

§§8,9
ctp.39 3 -
5)

crp. 42 (1 -
3)

25.09.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

WNHnykTuBHOCTS. SIBIIEHUE
CaMOWHIYKIIHH.
ONEeKTpOABMKYIIAs CHiia
CAaMOWHIYKITUH. DHEPTHSI
MarHUTHOTO TOJISl KaTyIIKH

C TOKOM.

§11
ctp. 52 (1,3)

30.09.25

10

11

12

Texanueckue
YCTpPOMCTBA U UX
MPUMEHEHHUE:
MMOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHU
3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHAS MeYb

KontponsHas pabora Ne
1 mo Teme «MarauTHoe
ToJe.
DneKTpoMarHuTHas

WHTYKIIHS

§§ 3,5, 11

Wroru rimaser
«MarautHoe
oJje.
DnekTpomar
HUTHas
WHIYKITUS.

02.10.25

07.10.25

2. Kouaedanusi u BosIHbI (24 yac)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

1. MexaHuveckue M 3JIEKTPOMATHUTHBIE KoJieOanusi (9 yac)

CBoOoHbIE
MEXaHUYECKUE
KoJie0aHus.
I'apmonnueckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX
Kosie0aHui, Tepro,
4acToTa, aMILUIUTya U
¢aza xonedaHmii.
[Ipy>KMHHBIN MAsATHUK.

KonebarenrsHas cucreMa.

§§ 13,14

09.10.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06




Maremarnueckuit
MaaTHUK. IIpeBpaiienue
SHEPIUU

13

JlaboparopHas pabota Ne
4 «UccnenoBanue
3aBHCHMOCTH IEPHOIa
MaJIbIX KOJICOaHHI Tpy3a
Ha HATH OT JUTMHBI HUTH U
MAacChl Tpy3a»

ctp. 58 (1 —

14.10.25

14

KonebatenbHbIN KOHTYP.
CB0o0OOTHBIE
AIIEKTPOMArHUTHBIC
KOJIeOaHMs B HICATEHOM
KoJIe0aTeIbHOM KOHTYpE.
AHAJIOTHS MEXITY
MEXaHUYECKUMHU U
DIIEKTPOMArHATHBIMH
KOJICOaHUSIMH.

§§ 17,18
cTp. 76
(1-3)

16.10.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa.
3aKOH COXpaHEHUs
OHEPTHUHU B UACAIIBHOM
KOJIeOaTeIIbHOM KOHTYPE

§ 19
ctp. 82 (1)

21.10.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

[IpencraBnenue o
3aTyXaronux
KOJICOaHMIX.

Brinyxnennsie
MEXaHUUECKHE
Konebanus. Pe3oHaHc.
Brinyxennsie
AJIEKTPOMArHUTHBIC
KoJeOaHusl.

[TepemeHHBIN TOK.
CunyconaaibHbIN
MIePEeMEHHBIN TOK.
MoIIHOCTh TEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JecTBYyIOIee 3HAUCHUE
CHJIBI TOKA U
HaMPsKEHUS.
Tpancdopmarop.
IIpousBoncTBo, Nepenaya
U TIoTpediieHune
ANEKTPUUECKOIN SJHEPTrUn

§§ 16, 23
ctp. 68 (1,2)

§ 21
ctp. 90 (1,2)

§§ 26, 27

23.10.25

06.11.25

11.11.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

19

TexHuueckue ycTpoicTaa
U NIPAKTUYECKOE
IIPUMEHEHHUE:
JJIEKTPUYECKOTO 3BOHKA,

réHeparopa H€pEMEHHOI'O

JomoaHuTen
bHBIN
MaTtepuan

13.11.25

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc324




TOKa ¥ JTUHUUN
3JIEKTPOIIepeIay.

20

DKOJIOTUYECKHE PUCKU
MpU MPOU3BOJICTBE
AJIEKTPOIHEPIUH.
Kynberypa ncnosib30Banus
JJIEKTPOIHEPIUH B
IMOBCEAHEBHOM KU3HU.

Jomonuuren
BHBIN
MaTtepual

18.11.25

2. MexaHudyeckue u JICKTPOMAIrHUTHBIC BOJIHBI (5 qac)

21

MexaHu4decKue BOJIHBI,
YCIIOBHUS
pacnpocTpaHeHusl.
[Tepuona. CxopocTthb
pacrnpocTpaHeHus 1
JUIMHA BOJIHBI.
[Tontepeunsie u
MIPOJIOJIbHBIE BOJIHBI.
WnTepdepenims u
T paKIus
MEXaHUYECKUX BOJIH.

§§ 29, 30
ctp. 130 (1 —
3)

20.11.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3BYKA.
I'pomkoCTh 3BYyKA.
Bricora Tona. TemOp

3ByKa.

§ 31
ctp. 130 (A1,
A3)

25.11.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cccOc

23

24

DJIEKTPOMArHUTHbHIE
BOJIHEL. Y CIIOBHS
W3ITYYCHUS
ANIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanus
BektopoB E, B, v B
AIIEKTPOMArHUTHOU
poJiHe. CBoiicTBa
PIICKTPOMArHUTHBIX BOJIH:
OTpaKCHHUE,
NpeoMIICHUE,
mudpakius. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[IpuHUUIIBI paTUOCBA3U U
TeneBuacHusA. PazButue
CPEICTB CBS3HU.
Pagnonoxkamus. Ikana
AIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHue
3IEKTPOMArHUTHBIX BOJIH
B TEXHHKE U OBITY.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE

OKpYKaroIlEen Cpeibl.

§§ 35, 39, 68
ctp. 145 (1-
4)

§§ 37, 38, 40,
42
ctp. 159 (1 —
4)

27.11.25

02.12.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe0




TexHuyeckue ycTpoucTBa
U IPaKTUYECKOE
IIPUMEHEHUE:
MY3bIKQJIbHBIE
WHCTPYMEHTBHI,
yIBTPa3BYKOBas
JMarHOCTHKA B TEXHUKE U
MEIUIIMHE, pajap,
paauoONpUEMHUK,
TEJEBU30p, AaHTEHHA,
tenedon, CBYU-neus.

25

KonTpomabHas padora Ne 2
«Komebanust 1 BOITHBI»

HWroru riasel
«Konebanus
U BOJIHBI»

04.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cc6f8

Onruka (10 gac)

26

I'eoMeTpuueckas onrTuka.
[IpssMonuHEHOE
pacrpocTpaHeHHE CBETa B
OJHOPOJTHOM Cpe/e.
To4YeuHbIN NCTOYHHK
ceera. JIyd cBera

Beenenue
§ 44

09.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350

27

OtpaxxeHue cBera.
3aKOHBI OTPaKEHUS
ceera. [loctpoenue
1300pakKeHUH B TIOCKOM
3epkaje

§ 45
crp. 175
(1,2)

11.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

29

[Ipenomiienue cBera.
3aKOHBI MPETOMIICHHS
cBeTa. AOCOIOTHEIN
MoKa3areb
npenomiienus. [TonHoe
BHYTPEHHEE OTpaKEHHE.
[Ipenenbublid yron
MIOJIHOTO BHYTPEHHETO
OTPaKCHUS.

JlaboparopHas padota Ne
5 «M3mepenne
MOKa3aTess MpeoMIICHHS
CTEKJIa»

§§ 47,48
ctp. 186 (1 —
4)

ctp. 189
(1,2)

16.12.25

18.12.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7{f6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

Cobupatoiue 1
pacceuBaroIIfe JTUH3BI.
Tonkas nun3a. okycHoe
paccTosiHUE U ONTHYecKast

CHUJIa TOHKOM JIMH3BI.
[Toctpoenue
M300paxeHuil B
COOHMPAIOIINX U
paccenBaroOIIMX JIMH3AX.

§§ 50, 51
ctp. 202
(3.4)

23.12.25

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle




®opmysia TOHKOH JIMH3BL.
VYBennueHue, 1aBacMoe
JIMH30M.

31

JlaboparopHas pabota Ne
6 «MccnenoBanue
CBOMCTB M300paKeHUH B
nuH3ax». [Ipenenst
MPUMEHCHHUS
reOMETPUYECKON ONITUKH.

ctp. 202 (5)

25.12.25

32

Hucnepcus ceera.
CrnoxHbINM cocTaB 0e10ro
ceeta. [IBerT.
JlabopaTtopnast pabota No
7 «Habnronenue
JMCTICPCUU CBETa

§ 53
ctp.205 (1 -
3)

30.12.25

33

BonHoBas ontuka.
WNnuTtepdepennus crera.
KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOIOICHHS
MaKCUMYMOB U
MHUHHUMYMOB B
nHTEep(HEePEHITMOHHOM
KapTUHE OT ABYX
cUH(a3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

§§ 54,55
ctp. 210 (1 -
4)

13.01.26

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

Judpakuus ceta.
Judpakunonnas
pemérka. YciaoBue
HaOJI0/IEHUS TJIABHBIX
MaKCHUMYMOB MpHU
NajeHuu
MOHOXpPOMaTHYECKOT0
CBeTa Ha
T(PaKIIHOHHYIO
pewérky. [omspuzanus
CBeTa.

TexHuueckure ycTponcTBa
1 IPAKTHYECKOE
MPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar,
MHUKPOCKOTI, TEIECKOIL,
BOJIOKOHHAS OTITHKA,
T paKIHOHHAS

peméTKa, MOJIAPOU .

§§ 56, 57, 58,
50
ctp. 220 (1 —
4)

Hrtoru rimasel
«Onruka

15.01.26

20.01.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

3. OCHOBBI CIENMAILHOM TEOPHH OTHOCHTEIbHOCTH

4. OCHOBBI CHIEUAJIBHON TEOPUH OTHOCHTEJBLHOCTH (4 yac)




FpaHI/IHBI IMPUMCHUMOCTU

§§ 61, 62

KJIACCHYECKOH MEXaHUKH. crp. 235 (1 -
[ToctynaTel cnennaibHOM 5)
TEOPHUH
36 OTHOCHUTEJILHOCTH: 99,0196 bu6mmoreka [IOK
MHBAPUAHTHOCTH MOIYJIA https://m.edsoo.ru/ff0cf862
CKOPOCTH CBETa B
BaKyyMe, IPUHITHIT
OTHOCHUTEIILHOCTH
DUWHIITEHHA.
OTHOCHUTETBHOCTD § 63
OJIHOBPEMEHHOCTH. crp. 238 (1 - Bbu6nuoreka [JOK
37 | Bamezenme B S) 27.01.26 4 ips/meed /ffOcfad2
pEMEHHU U ttps://m.edsoo.ru/ffOcfa.
COKpAIICHUE JITUHBI
DHEprusi ¥ UMITYJIbC § 64
eJIATUBUCTCKOMN crp. 245 (2 -
38 LIaCTII)/IHBI. CBSI3b Macchl ¢ 4)p ( 29.01.26 Bubmaorexa LIOK
. https://m.edsoo.ru/ffOcfc68
SHEPTUEH W UMITYIIbCOM
YaCTHUIIbI. DHEPTUSI TIOKOS
KonTtposnbHas padota Ne 3 HWroru riasst
39 «Onrtuka. OCHOBBI «Ornrruka. 03.02.26 bu6moreka [IOK
CIICIMATEHOM TEOPHH CTO» e https:/m.edsoo.ru/ff0cf6f0
OTHOCHUTEIBLHOCTHY
4. KsanroBas ¢pusuka (15 yac)
4.1. 31eMeHThl KBAHTOBOI onTHKH (6 4yac)
®otonbl. opmyna Beenenue
[TnaHka CBsI3M DHEPrUU §71
40 | doToHa ¢ ero qaCTcI:TOI?I. 05.02.26 bubmmorera I[IOK
https://m.edsoo.ru/ffOcfel6
DHEeprus u UMITYJIbC
(doToHa.
OTKpbITHE U § 69
HCCIIeTIOBAaHUE crp. 271 (1 - bubaunoreka IIOK
41 doTorddexra. OnbIThH A. 3) 10.02.2¢ https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddexTa. § 69
aBHEeHHUE DUHINTEHHA crp. 277 (1 -
42 ypzmﬂ (I)OTO?(b(beKTa. 3)p ( 12.02.26 | Pnomiorexa LIOK
https://m.edsoo.ru/ff0d015¢e
«KpacHas rpanumna»
doTorddekra.
JaBnenne ceera. OIBITHI § 72
I1. H. JleGenena. crp. 277 bubanoreka IIOK
43 o 17.02.26
XHUMH4ecKoe JIeUCTBUE 4.5) https://m.edsoo.ru/ff0d04a6
CBeTa.
TexHuyeckue ycTpoucTBa Ctp. 286 (6)
44 Y IPAKTHYECKOe 90.02.96

NPUMCHCHUC!

(hoTOPIEMEHT,




(dhoTomaTUMK, COTHEUHAS
Oarapesi, CBETOIMO/.

Hroru riasel

Pemenue 3agau no reme «KBanrosast BuGanorexa [IOK
45 | «DneMeHThl KBaHTOBOM busmkay 26.02.26
https://m.edsoo.ru/ff0d0302
OIITHUKID) ctp. 278 (Cl1,
C2)
2. Crtpoenune atoma (4 yac)
Monens aroma TomcoHa. § 74
46 Oﬁiﬁfpﬁfﬁ%ﬁﬁ . 030326 | Duomoreka HOK
b e 022 hitps://m.edsoo.ru/ff0d09 1a
[InanerapHas Mmozaeinp
aToma.
47 IToctynater Bopa (§JT75 288 (1 — | 05.03.26 bubmorexa ITOK
Y pa- 5)p' R https://m.edsoo.ru/ff0dOafa
N3znyuenue u § 87
noryomenre GOTOHOB crp.293 (1 -
TP TIEpEeX0ie aToMa ¢ 3)
OJTHOTO YPOBHS 3HEPT U bubnuotexa [JOK
48 g 10.03.26
Ha npyroi. Buael https://m.edsoo.ru/ff0dOafa
criekTpoB. Crekrp
YPOBHEU 3HEPTrUM aToma
BOJIOPO/IA.
BosHOBBIE CBOIICTBA §§ 71,76
qacTUIl. BoJIHEI e
49 bpouis. KopnyckyisipHo- 12.03.96 bubnuorexa [JOK

BOJIHOBOM JTyaJIu3M.
CnoHTaHHOE U
BBIHY)KJICHHOE HU3JIyYCHHE

ATtomHoe siapo (5 gac)

https://m.edsoo.ru/ff0d0ca8

OTKpbITHE $§ 78, 82
paarOaKTUBHOCTH. crp. 302
50 OmnsiTel Pesepdopaa mo (I1-3) 17.03.26 bubnuoreka [JOK
OIPEJIEIICHUIO COCTaBa o https://m.edsoo.ru/ff0d0fd2
PagoOaKTHBHOTO
W3ITy4eHUust
CgoiicTBa anbda-, 6era-, §§ 82, 83
raMMa-u3JIy4deHHUsl.
51 Bnusnue 19.03.26
PaaoOaKTUBHOCTH Ha
YKUBBIE€ OPTraHU3MBbl
OTKpbITHE TPOTOHA U §§ 83, 84
HeuTpoHa. Hyknonnas crp. 317
50 MOJIeb Ipa (1,2) 24.03.26 bubnuorexa [IOK

I'eiizen6epra-lBaHeHKO.
3apsina anpa. MaccoBoe

https://m.edsoo.ru/ff0d1162




4yucIo sapa. M3oromnst.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaa. 'amma-
M3JIy4eHHE. 3aKOH
pPaaM0aKTUBHOTO pacraja.

53

DHeprus CBA3M HyKJIOHOB
B spe. SnepHsbie
peakuuu. Jlenenue n
cuHTE3 sep. SAnepHsie
cuibl. Jledext maccsl
saapa. SInepHsIid peakTop.
TepmosiiepHbIil CUHTES.
[IpoGnemsl,
MIEPCIEKTHUBBI SACPHON
SHEPIeTHKHU.
DKOJIOTUYECKUE aCIEKThI
AJIEPHON SHEPTE€TUKH.

§§ 80, 87 —
90, 94

ctp. 307
(1,2)

26.03.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe
yacTullbl. OTKpBITHE
MO3UTpoHa. MeTo b
HaOJIIOAEHUS U
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnasrit cton
«DyHnamMeHTaIbHbIE
B3aHMOJIEHCTBUS.
EnunctBo huzmueckoit

KapTUHBI MHUpa»

§§ 86, 92, 93,
95, 96

ctp. 331
(1-5)

07.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

4. DJIeMeHTbI ACTPOHOMMHU U ACTPOPUIUKH

DTansl pa3BUTHUSA
ACTPOHOMHUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE
3HAYEHHUE ACTPOHOMMH.
Bun 3Bé31H0r0 Heba.
CozBesnus, spkue
3BE3/bI, IIAHETHI, X
BUJIMMOE JIBIDKEHHUE.
ConHe4yHas cucTeMa.

§§ 99 - 101

09.04.26

5.1. DuiemeHTHI acTPOHOMUM U acTpou3uku (7 yac)

56

Connue. ConHeunas
aKTUBHOCTh. VICTOUHHK
sHepruu CoJiHIA U 3BE3 .

§ 102

14.04.26

57

3BE3/IbI, NX OCHOBHBIC

XAPAKTCPUCTHUKH.

§§ 103, 104,
105

16.04.26




Juarpamma
«CIIEKTPAJIbHBIN KJIACC —
CBETHMOCTE.
3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs 3BE3]]
TJIaBHOM
IOCJICAOBATECIILHOCTH.
3BE3/1bI IJ1aBHOKU
IOCJICAOBATCIILHOCTH.
Bnyrpennee ctpoenue
3B&311. COBpEeMEHHBIE
MIPEACTABIICHUS O
MIPOUCXOKIACHUH U
spomoruu CoHIa u
3BE31. DTanel )KU3HU
3BE3/I.

58

Mneunsiii [Iyre — Hama
I'amaktuka. ITomoxkenne u
nBroxkenne Codna B
T"anaktuke. THITBI
TaJIAKTHK:
paauoragakTUKA 1
KBazapsl. YEpHbIE ABIPHI B
A/Ipax rajakTHK.

§§ 106, 107

21.04.26

59

60

61

Bcenennas. Pacmiupenne
Bcenennoii. 3axon
Xab0na. Paz0Oeranue
rajaktuk. Teopus
Bousbiioro B3prhIBa.
PenukToBOC M3yUYCHHE.
MacmrabHas CTpyKTypa
Bcenennoii.
MeraranakTuka.

Hepeménnsie mpoo6iieMbl
ACTPOHOMHUH.

KonTpomnbHas padora Ne 4
«2NeMEeHThI ACTPOHOMUH
U acTpOUBUKI»

§ 108

23.04.26

JomoaHuTen
bHBIN
MaTepual

28.04.26

Htoru
IJ1aBBI
«ONEMEHTBI
aCTPOHOMH
7871
acTpopu3uK
n»

30.04.26

5.

O06o0marniee noBTOPEHUE

6.1. O60o61maoniee nopropeHue (4 yac)

62

O6o06maromuit ypox.
Ponb ¢puzuku u

ACTPOHOMMHHU B

3aKJIroueHue
JononauTen
BbHBIN

05.05.26




SKOHOMHMYECKOM,
TEXHOJIOTMYECKOM,
COIIMANIBHOM U
ITHYECKOH cdepax
JIeSITCILHOCTH YeJIOBEKa

Marepual

63

O06o00maromuit ypox.
Ponb 1 MecTo pusuku u
aCTPOHOMHU B
COBPEMEHHON HAyYHOHI
KapTUHE MUpa

3aKIoueHue
Hononauren
bHBIN
MaTepual

07.05.26

64

O06o0maromuii ypox.
Ponw ¢pusmueckoit
TEOPHH B
(dhopMHUpoBaHUU
MIPEACTABICHUH O
(buznueckoi KapTuHe
MUpa

3aKIoueHue
Hononauren
BbHBIN
MaTepual

12.05.26

65

O6006marmui ypoxk.
Mecto duzndeckoit
KapTUHBI MUpa B 00111eM
PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpEJICTaBICHUN O
pHUpoJie

3aKIoueHue
Hononauren
BbHBIN
MaTepual

14.05.26

Pe3epBHoe Bpems (3

yac)

66

67

68

Pe3epBHbIi ypok.
MarsuTHOE IoJIE.
DneKTpoMarHuTHas
WHTYKITUS
Pe3epBHbIi ypok.
Ontrnka. OCHOBEI
CreIUaJIbHON TEOpUHU
OTHOCHTEIBHOCTH

PesepBHbIil ypok.
KBanroBas (usuka.
DeMeHThl aCTPOHOMHUU U
acTpopU3NKU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

4

19.05.26

21.05.2026

26.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

10 KVIACC




Mskuwes I'.4., ByxoBues b.b., Corckuit H.H. «®usuka. 10 knacc. Y4yeOHUK.
baszoBbiii n yrnyonéunsiii ypoBHu. ®I'OC». — 11-e u3a., crep. — Mocksa :
IIpocsemenue, 2024 r.

11 KJIACC

Msikumes I'.4., ByxosueB b.b., Hapyrun B.M. «®u3zuka. 11 kinacc. YueOHuUK.
bazoBbiit n yrnyonéunsiii ypoBHu. ®I'OC». — 11-e uza., crep. — Mocksa :
IIpocsemenue, 2024 r.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

o Jlumaktuueckue marepuansl duzuka 10, 11 kmacc / A.E.Mapom,
E.A.Mapon. — M.: M3gatensctBO «Ipodan, 2023.

o TemaTuueckue KOHTPOJBHBIE U CAMOCTOSITEIbHBIE PabOTHI IO
buszuke 10, 11 xmacc / O.M.I'pommeBa. — M.: MspaTenbcTBO
«Dx3ameny, 2023 r.

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU

HUHTEPHET

- Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/

- Kusas usuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

- Ypoku ¢u3uku ¢ ucrnoib3oBanueMm Muteprera. http://www.phizinter.chat.ru/

- ®usuka.ru. http://www.fizika.ru/

- du3uka: KOJUIEKIHA OIILITOB. http://experiment.edu.ru/

- @u3mKa: JIEKTPOHHAs KOJUIEKIM ONbITOB. http://www.school.edu.ru/projects/physicexp

- Karasor cceutok Ha pecypcsl o pusuke http://www.ivanovo.ac.ru/phys

- becrmaTHeie oOyyaromue mporpamMMmel 1o pusuke http://www.history.ru/freeph.htm

- JJabopatopublie paboThl o ¢usnke. BupryanbHbie 1a0opaTopHbIe

pabortsl. http:/phdep.ifmo.ru

- Aaumanus GU3NYECKUX MPOIEeCcCOB 00BICHEHUAMU. http://physics.nad.ru

- ®usnueckas sHIMKIONEAUS http://www.elmagn.chalmers.se/%7eigo
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