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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢usuke 06a30BOro ypoBHsS Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHO nporpaMmel, ipeacraBieHabXx B PI'OC COO, a takxke ¢ yuérom deaepanbHOn
paboueiil mporpaMMbl BOCIIUTAHHUS U KOHLICTIIIMH MIPENoIaBaHusl yueOHOro npeamera «Dusnka B
oOpa3oBaTelnbHbIX opraHuzauusax Poccuiickoii @Denepauuy, peanus3yoIUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTPAMMBI.

Copneprkanue IporpaMMbl IO (GU3UKE HAIIPABICHO HA (YOPMUPOBAHHE €CTECTBEHHOHAYYHOM
KapTuHbl Mupa oOy4aromuxcs 10—11 kmaccoB mpu o0ydeHnu ux Gu3uKe Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIILHOCTHOrO moaxona. llporpaMma 1o (Qu3MKE COOTBETCTBYET
tpeboBanusiM OI'OC COO k nmiuaHUpPyeMbIM JUYHOCTHBIM, HPEIMETHBIM U METANpPEAMETHBIM
pe3ynabTataM OOydYeHHs, a TaKXKe YYHTHIBAET HEOOXOAMMOCTh peau3allid MEXIIPEIMETHBIX
CBsi3ell (M3MKM C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH mpeaMmeTramMu. B Hel ompenensrorcs
OCHOBHBIC LM U3y4eHMs (PU3MKHU Ha YpOBHE CpelHero obuiero oOpa3oBaHus, MJIaHUPYEMbIe
pe3ysbTaThl OCBOCHUS Kypca (PM3UKU: JINYHOCTHBIE, METAIPEAMETHBIE, IpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

* [UIAHUpPYEMbIE Pe3y/bTaThl OCBOCHUS Kypca (QU3UKU Ha 0A30BOM YpOBHE, B TOM UHUCIIE
IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

* couepkanue yueOHoro npeaMera «duznkay 1mo rojgaM 00ydeHusl.

®dusmka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAaX MPUPObI, BHICTYIAs B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAaHHH 00 OKpyXarolleM MUpe.
[IkonbHBIA Kypc (HU3UKH — CHUCTEMOOOpA3yIOIIMN s €CTECTBEHHO-HAay4YHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBKY (PM3NUECKUE 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4aeMbIX
XUMHueH, ouonorueit, ¢pusndeckoil reorpadueit u acrpoHomueid. Vcrnonb3oBaHue W aKTUBHOE
npUMeHeHHe PU3NUECKUX 3HAaHUH OIpe/iesisieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT Ui
B c(epe SHEpreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX MAaTEpUaloB C
3a/laHHBIMM CBOMCTBaMH U Apyrux. M3ydenue Gpusnkyu BHOCUT OCHOBHOM BKJIaJ B OPMHUpPOBaHUE
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydarommuxcs, B (OpMHUpPOBaHHE YMEHHH NPUMEHSTh
HAy4YHBIA METO]I TO3HAHUS NP BBIMOJIHEHUN UMHU YU€OHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca hpu3uku 1151 YpOBHSI CPETHETO OOIIET0 00pa30oBaHUs MOJOKEH P UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEHM Kypc SBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCEX pa3lieloB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B coOTBETCTBUM ¢ HEW MaTepHall Kypca GU3NKU 0ObEAUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kypce sBisierca (QopMHpOBaHHE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus mpeanonaraeT MCIOJb30BaHUE T'YMaHUTAPHOIO
NoTeHIMana (pU3NIecKol HayKH, OCMBICIICHHE CBA3H Pa3BUTHUA GU3UKU C pa3BUTHEM OOILECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npearnonaraetT 3HakOMCTBO € HITMPOKHM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX IIPUIIOKEHUN U3YYEHHBIX TECOPUM U 3aKOHOB.



Hoes »sxonoeuzayuu peanusyercsi TOCPEIACTBOM BBEICHHS JJIEMEHTOB COJAEp KaHUS,
MNOCBALIEHHBIX JKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJOTHH, a TAaKXKe 00CYKICHHS MPOOJIeM palliOHAIBHOTO ITPUPOIOTIONIE30BAHMS U
HKOJIOTHYECKON Oe30MacCHOCTH.

CrepKHEBBIMHU DJIEMEHTaMHU Kypca (M3MKH Ha YpOBHE CpeAHero odmero oOpa3oBaHUS
ABISAIOTCS (u3nueckue Teopuu ((HopMuUpOBaHHME MPEICTABICHUH O CTPYKTYpe MOCTPOCHUS
¢usuueckoil TeopuH, poau (QyHIAAMEHTAJIbHBIX 3aKOHOB M MPHHLUUIIOB B COBPEMEHHBIX
NOPEJCTaBICHUSIX O TMpUpOJle, TpaHULAX [PUMEHHUMOCTH  TEOpUM, M  ONUCAHUS
€CTECTBEHHOHAYYHBIX SIBJICHHUI U MPOLIECCOB).

CHUCTeMHO-IEITETbHOCTHBIN MOAX0/] B Kypce (DU3MKH peann3yeTcst MPexae BCero 3a CuéT
OpraHM3aly SKCIEPUMEHTAIbHON JIeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHSI Kypca
GU3MKK — 3TO HMCHONB30BAHHE CUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX PabOT, KOTOphIE B IporpamMme 1o (HU3MKEe OO0OBEAMHEHBI B OOIIUH CIHCOK
YUEHUYECKUX IMPaKTUYECKUX paloT. BrineneHne B yka3aHHOM IepedHe JIa0OpaTOPHBIX padoT,
MPOBOAMMBIX JUIS KOHTPOJIE M OIICHKH, OCYIIECTBIISIETCS YYacTHUKaMH 00pa3oBaTelbHOTO
mpolecca UCX0/I1 U3 OCOOCHHOCTEH MIaHUPOBaHUS M OCHalleHus kabuHera ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBIAJCHUE OOYYalOIIMMUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH M MOCTAHOBKY OIBITOB TIO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yIeNseTcsl pelIeHUI0 PacYETHRIX M KA4eCTBEHHBIX 3ajad. [lpu sTom
JUISL pacYETHBIX 3a/1ad MPUOPUTETOM SBIIIOTCS 33J]aui C SIBHO 3a/1aHHOM (hU3HUECKON MOJENBIO,
MO3BOJIAIOIINE TIPUMEHATh U3YUYE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OAHOIO paszeina Kypca,
TaK ¥ WHTETPUPYS 3HAHHUA W3 Pa3HBIX pas3aenoB. s KadecTBEHHBIX 3a7ad MPHOPHTETOM
SBIISIIOTCSL  3aJaHusl Ha OOBSCHEHHWE TIPOTEKaHUS (PHU3MUECKUX SBICHUH M TIPOIECCOB B
OKpyXarolied Ku3HHM, TpeOyrome BblOOpa  (u3MYecKOW MOJENM Al CUTyalluu
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ t1pedoBanusmMu DPI'OC COO Kk MarepuaaIbHO-TEXHUYECKOMY
obecrieueHno yaeOHoro mpoiecca 0a30BbIid YpOBEHb Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHUs JOJDKEH M3y4aThCsl B YCIOBUAX MPEAMETHOrO KaOMHeTa (U3MKU WM B YCIOBMSX
MHTETPUPOBAHHOTO KaOMHETa MpEeAMETOB €CTECTBEHHO-HAy4yHOro Iukia. B kabunere ¢usuku
JIOJDKHO OBITh Heo0Xxoaumoe J1abopaTopHOe 00OpyAOBaHHE MJS BBINOJIHEHUS YKa3aHHBIX B
nporpamMmMe o pU3MKe YYeHHYECKUX MPAKTHUECKUX padoT M JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoHHOE 000py/noBaHHe (OPMHUPYETCS B COOTBETCTBMH C IMPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTU U OOECIeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpamMme 10
¢u3uKe KIIOYEBBIX JEMOHCTpAlMH Il HCCIENOBaHMS M3Y4aeMbIX SBIEHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe 000pyAOBaHME AJISl YUEHHUYECKUX MPAKTHUYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M OOECleunBaeTcsi B pacu€re OJHOTO KOMILJIEKTAa Ha JBYX
oOydaromuxcsi. Temarnueckue KOMIUIEKTHI J1a0OpaTOPHOTrO OOOPYAOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCHOJB30BAaHUM AHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

* (QopmupoBaHuE HHTEpeca U CTpEeMJICHHS OO0y4aromMxcs K HaydyHOMY H3YYEHHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEHH;



pa3BUTHE TIPEACTABICHHH O HAydHOM METOJe TMO3HaHUS H (opMHUpOBaHUE
MCCIIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuy U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHrEe YMEHHI OOBSCHATD SBJICHUS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUHA U
HAYYHBIX J0Ka3aTEeJIbCTB;

dopMupoBaHue MPEACTABICHUH O PO (GUIUKH Ul PA3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTkeHre 3TUX Iejeld oOecreunBaeTcs PEIICHUEM CISAYIOIUX 3aja4d B Tpolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

NpUOOpEeTEeHNE CUCTEMbI 3HaHHUK 00 OOHMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOUHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUW TNPUMEHATH TEOPETUYECKUE 3HAHUS [UIsl OOBACHEHUS
buznyecKkux SBICHUA B TMPUPOJAE U Ui NPUHATHS NPAKTHUUECKUX PEUICHHH B
MOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 337ad C SBHO 3aJaHHON (u3nyeckoit
MO/JIEJIbIO, 3a/1a4, IOPAa3yMEBAIOIINX CAMOCTOSATENBHOE CO3JaHle (PU3UUECKOM MOIENH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

MOHUMaHue (PU3MUYECKUX OCHOB M TIPUHITUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOATEIHLHOTO TJIAHUPOBAHMS M MPOBEACHUST (HU3HUECKUX
HKCIIEPUMEHTOB, aHAJIN3a U HHTEPIPETANH HHPOPMALIUH, OTIPEICTICHUS
JIOCTOBEPHOCTH IOJIyYEHHOTO pe3yibTaTa;

CO3JIaHUE YCIIOBUM ISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATEIBCKONW, TBOPUYECKOU
JIEATEIIbHOCTH.

Ha usydenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpPEIHEr0 OOIIEero o0pa3oBaHMS
otBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kitacce — 68 wacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o ¢pu3uke nepedeHs J1a00paTOpHbIX U MPAKTHYECKUX PaboT
ABIIIETCS. PEKOMEH/JIOBAaHHBIM, YYHUTENb JIelaeT BbIOOp MPOBEACHUS J1abOpaTOPHBIX paboT u
OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®usuka — Hayka o mpupoxe. Hayunsle mMeTonbl NMO3HAHUSA OKpyKaroumero mupa. Ponb
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.

MonenupoBanue (hu3NYecKuX sBIEHUH W mpoueccoB. Hayunsle runores3sl. Ousnueckue

3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.



Ponp u Mmecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTHHBI MHUpA, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro JBikeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpeaHssi CKOPOCTb, MI'HOBEHHas CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, UX IPOEKLUUU HAa OCH CUCTEMBbI KoopauHaT. ClokeHue NnepeMeleHUi U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE IBHXKEeHHE. ['paQuKku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U IIepeMELIeHUs MaTepUaIbHOW TOUKH OT BPEMEHH.

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOTHOTO TaJICHMS.

KpuBonuneitnoe nBuxeHue. J[BrkeHHE MaTepUANIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHAas ckopocTk. Ilepron u yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHUYECKHE YCTPOICTBA U MPAKTUYECKOE IPUMEHEHHE: CITUIOMETP, IBH)KEHUE CHAPSIOB,
LEMHbIE U peMEHHBIE TIEPEIAYN.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmtoienue nmxeHus Tena, OpomeHHOro Mo/ YIioM K TOPU30HTY U TOPU30HTATBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MEXKTY ITYTSIMHU, TTPOUICHHBIMHU TEJIOM 3a MOCJIeI0BATEIbHbIE
paBHbIE TIPOMEKYTKA BPEMEHH IMPU PaBHOYCKOPEHHOM JBMIKEHWW C HAYAJIIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa
IIpuauun otHocurenbHoCcTH ["anunes. [lepseiit 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTCcuéTa.

Macca tena. Cuna. IlpunHuun cynepnosunuu cui. Btopoil 3akoH Hberorona s
MarepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA JUIs MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Buapl Tpenus (1mokos, CKoiabxeHus, kadeHus ). Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUSI CKOJIbKEHUS U cuiia TpeHus nokos. Koagdumuent tpenus. Cuiia CONpOTUBICHUS MIPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'IBHOC M BpalllaTCJIbHOC ABHUXKCHUEC a0COJIFOTHO TBépI[OFO TCa.

MOMEHT CHIIbI OTHOCUTEIBHO OCH BpallleHus. [1nedo cumbl. Y ciioBus paBHOBECHS TBEPAOTO
Tela.

TexHHUYEeCKHEe YCTPONCTBA U IPAKTUYECKOE IPUMEHEHHE: TOAILUITHUKY, JIBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB. /JemMoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEI.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CroxxeHue Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiii.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

Ycnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM IJIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTrOCTH, BO3HHUKAIOUIUMX B NMPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3akonvl coxXpanenus 6 MexaHuke

HNmnynbc MaTepralibHOM TOUKH (TeJa), CUCTEMbI MaTepUaNIbHBIX To4YeK. VIMIynbe cuiibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus maTepuanbHOW Touku. Teopema 00 M3MEHEHUM KUHETHUYECKOMN
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHanbHas sHeprust ynpyro 1ehopMUPOBaHHOMN MPYKUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble M HENOTEHIMAJIbHbIE CHIbL. CBS3b PabOThl HEMOTEHLUUANBHBIX CHI C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMAIBHOW SHEPTHH B KWHETUYECKYIO U 00paTHO. Yyenuueckuii
aKCcnepumeHm, 1abopamopHule pabomol

N3ydyeHrue aOCONMIOTHO HEYNPYroro ynaapa ¢ MOMOLIbIO JIBYX OJUHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHMEM MEXAaHWYECKOM HSHEepruu Teia Ha
[IpUMeEpE PacTSHKEHUS] pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa ¥ TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. duddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
3TUX Mozenei. Macca u pa3mepsl MmoJiekyi. KonndecTBo BeliecTna.
[TocrosinHast ABoraipo.

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

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
uaeanpHoro rasa. AOcoiIOTHasE TeMIeparypa Kak Mepa CpeiAHed KHHETHYECKOM SHepruu
TEIJIOBOTO ABMKEeHUs yacTul] ra3a. [llkana temneparyp KenbBuHa. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akoH JlanpToHa. M3omponeccsl B MaeanbHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduyeckoe mpeacTaBieHHUE H30MPOIECCOB: H30TEpMa, H30XO0pa,
nzobapa.

TexHuueckue yCTpoicTBa M MpPaKTUYECKOE TMPUMEHEHHUE: TepMoMeTp, OapoMerp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JTUCKPETHOE CTPOEHME BellecTBa, (oTorpaguu MOIEKys
OpPraHMYECKHUX COCTUHEHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopnens onsira IlITepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, N30MpOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnue Macchbl BO3JyXa B KJIaCCHOW KOMHATe€ Ha OCHOBE M3MepeHHH o0BEma
KOMHATBI, 1aBJICHUS U TEMIIEpPATypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucteMa. BHYTpeHHS SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoOb! e€ u3MeneHus. KonnuecTBo TemaoTel U padora. BHyTpeHHss sHeprusi 0JHOATOMHOTO
MJCANBHOTO Ta3a. Buael Temonepenadn: TEIONPOBOAHOCTh, KOHBEKIIMS, U3IyUeHUE. Y AelIbHAs
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIIOTHI IPU TEIUIONEpEIade.

[Tonsstue 00 anmabatHOM mnpouecce. llepBelii 3akoH TepMoaWHAMHMKH. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonrHaMuki. HeoOpaTuMOCTh IPO1IecCOB B IPUPO/IL.

Tennobie MammHbl. [TpuHIUTBL AeHiCTBUS TETUIOBBIX MamuH. [IpeoOpa3oBanus sHepruu B
TEIUIOBBIX MamnHax. Koagdumment noneznoro aercTBus teroBoid mamuubl. Lukn KapHo u ero
KO3(DPHUILIHMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.



TexHudyeckue YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME: JIBUTaTelb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu
V3MeHeHre BHYTpEHHEH SHEpPruu Teja IpPHU COBEPIIEHUU pabOThI: BBUIET MPOOKU H3

OyTBUIKH O] IEHCTBUEM CKATOT0O BO3/lyXa, HarpeBaHue 3(pupa B TATYHHOU TPyOKe MyTEM TPEHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuu sxcnepumenm, nabopamopmnsie pabomel VIamepenue ynenbHOU

TETIIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u KouaeHcaus. Mcnapenue u kurienue. AOCOMIOTHAS U OTHOCUTEJIbHAs
BJIQXKHOCTb BO31yxa. HacblmeHHbI nap. YienbHas Temsiora napooOpa3zoBaHUs. 3aBHCUMOCTh
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramasl. CoBpemeHHble Marepuanbl. [lnaBinenne m kpucramuszanus. Y ieiapHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTHUU TMOJIYYEHUS  COBPEMEHHBIX MaTepHalioB, B TOM
YKCJIe HAHOMAaTepUaioB, U HAHOTEXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenune npu moHWKEHHOM JTaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenrie OTHOCUTENBHOM BIIaKHOCTH BO31yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. ONEKTpUYECKHH 3apsa. J[Ba Buaa DIIEKTPUYECKUX  3apsifiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3anmopericteue 3apsa0B. 3akoH Kyiona. ToueyHblli  BJIEKTPUYECKUI
3apsa. Dnekrpudeckoe noie. Hanpsox€HHOCTh aniekTpudeckoro nosis. [IpuHnun cynepnosunyu
ANEKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

Pa6oTa cun anekTpocrarnueckoro nois. [lorennman. Paznocts motenimanos. [IpoBogauku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJ€. [IudnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATopa. DHEPrus
3apsSyKEHHOI0 KOHJIEHCATOPA.



TexHuueckue ycTpoicTBa M IPaKTUYECKOE NPHUMEHEHHUE: 3JEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHICHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpOoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTHU MIJIOCKOTO KOHJIEHCAaTopa oT
IJI0ILATN IJIACTHH, PACCTOSHUSA MEKY HUMH U TU3JIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol
N3mepenune 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax
DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOUYHUKH TOKA.

Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37EKTPUYECKOTO TOKa.

DNEeKTPOABMKYIIasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHNE UCTOUYHMKA TOKa. 3akoH OMa 1is
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAs MPOBOJAUMOCTD TBEP/IBIX METAJIJIOB. 3aBUCUMOCTH COTMPOTUBIICHUSI METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNIeKTpUIeCKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBonuuku. CoOCTBEHHass M TPUMECHAs TMPOBOJUMOCTH IOIYIPOBOJIHUKOB.
CsoiicTBa p—Nn-niepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B pacTBOpax M paciulaBax »3JEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JIUccoanus. JIEKTPOIU3.

DNeKTpUUYECKUil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. MomaHus.
ITna3ma.

TexHuueckue ycTpoicTBa U MpakKTUYECKOE TPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTar,
HUCTOYHMKU  TOKA, »3JIEKTPOHArpeBaTEIbHbIE puoOoPHI, 3JI€KTPOOCBETUTEIIbHbBIE
npuOOPEI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN U0, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHHUS LWJIUHIAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOLIAAH
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CmMenranHOe COeTMHEHUE TIPOBOTHUKOB.



[Ipsimoe m3MepeHue 3MEKTPOABMKYILIEH cuiibl. KopoTkoe 3amMblKaHUE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIICHHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomet VIzydaenue

CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne 37eKTpOoABHKYIIEH CHIIbl HICTOYHHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHMUSI.

HabGnronenue anekTpoiusa.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCYyIIECTBISIETCS C YYETOM
COJIEPKATENbHBIX MEXKIIPEJAMETHBIX CBsI3€l C KypcamMd MaTeMaTUKH, OHOJOTHH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuule noHamus, CBI3aHHbBIE C U3YYSHHEM METOJI0B HAYYHOI'O MMO3HAHUS:
ABIICHUE, HAy4yHBIH (akT, runoresa, (u3nyecKas BeIUYHHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3BMEPEHUE.

Mamemamuxa: peuieHre CUCTEMbl ypaBHEHUH, TUHEHas QyHKLMS, Tapadona, runepoona,
uXx rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaHTeHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HMX MPOEKIUMHU HAa OCH KOOPAMHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: mexanndeckoe NBIKEHUE B JKUMBOHM mpupone, nuddys3us, ocMoc, TErmioo0MeH
JKUBBIX OPTraHU3MOB (BHJBI TEIUIONEpeaauH, TEIIOBOE PAaBHOBECHE), MIEKTPUUECKUE SBICHHS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TE, KUIAKOCTEHN U ra30B, JIEKTPUUECKHE CBOMCTBA
METaJUIOB, ANEKTPOJIUTUYECKAS TUCCOLMALNS, TaIbBAaHUKA.

T'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: ipeoOpa3oBaHUe IBIKEHUN C MCIOIb30BAHINEM MEXAaHU3MOB, YUET TPCHUS B
TEXHUKE, TOJIIUITHAKYN, WCIOJIb30BAaHUE 3aKOHA COXpaHEHUs HMMITyJbCa B TEXHHUKE (pakeTa,
BOJOMET U Jpyrue), JABHraTeNb BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUU MOTYYEHUsI COBPEMEHHBIX MAaTE€pPUAIOB, B TOM YHUCIIE
HAaHOMATEepHAJIIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTaTHUYecKas  3alluTa,  3a3€MIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TPHUHTEP, DIIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TaATbBAHUKA.

11 KJIACC

Pa3znea 4. duekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA
IlocrosHHble MarHuThl. B3anMoIelCTBHE MNOCTOSHHBIX MarHUTOB. MAarHuTHOE MOJIE.
Bekrop MarauTHOM MHAYKUUHU. [IpUHIUII Cynepno3ulMy MAarHUTHBIX TOJIEH. JINHUKM MarHUTHON
uHaykuuu. KaptuHa auHuil MarHUTHOM MHYKIUU TIOJISI IOCTOSTHHBIX MarHUTOB.



MarnuTtHoe Mojie TpPOBOJHUKA C TOKOM. KapTMHa JNWHUM WMHAYKIIMUM MAarHUTHOTO IOJIS
JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, e€ MO1yJIb U HaIIpaBIICHUE.
Cuna JlopeHma, e€ Moayiab W HampaBieHue. JIBH)KeHUE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

SIBneHue ANEKTPOMArHUTHOW WHAYKIMU. [lOTOK BeKkTOpa MAarHUTHOW HWHIYKIUU.
DIIEKTPOABMIKYIIAS CHUJIa UHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOU HHIyKinu dapayes.

BuxpeBoe anexTpuueckoe Mmoje. OJIEKTPOJABMIKYIIAs CUIa MHIYKUUU B IPOBOJHMKE,
JBIYDKYILEMCSI TOCTYNATENbHO B OJHOPOHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.
NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.
OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

SJIGKTpOMaFHI/ITHOG I10JIC.
TexHuueckue YCTpOﬁCTBa U IIPAKTUYCCKOC ITPUMCHCHUC: IIOCTOAHHBIC MAIrHUTEHI,

AIEKTPOMArHUTHI, AEKTPOABUTaATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb.
Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE HJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIMHUY UHIYKIIMH MAarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABMKYIIEH CHIIBI MHIYKIUU OT CKOPOCTH M3MEHEHMS] MarHUTHOIO
IOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul VI3ydenne

MarHuTHOTO NOJI KaTYIIKH C TOKOM.

HccenenoBanue nelcTBUA NOCTOSHHOIO MAarHUTa Ha paMKy ¢ TokoM. MccnenoBanue

ABJICHUS DJIEKTPOMAarHUTHOU UHIYKLIUH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

KonebarenbHass cucrema. CBoOonHbIE MexaHudeckue Konebanusa. [apmMoHHuUecKue
konebOanus. Ilepuon, uacrora, ammuuTyna u  ¢asza konebanuid. I[IpyKUHHBIM MasSTHHK.
MarteMaTnueckuii MassTHUK. Y paBHCHHE TapMOHUYECKUX KoyieOanui. [IpeBpaliiienne sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

KoneGartenbubiit  koHTyp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJI€OAaHUA B HJICATHHOM
Koe0aTeJIbHOM KOHType. AHaIoTus MEXIy MEXaHMYeCKMMH U 3JEKTPOMarHUTHBIMHU



kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPIHU B HICATHLHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxalomux KoieOaHusAX. BeIHYKICHHBIE MEXaHHYECKHE KOJeOaHusl.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil Tok. CHHYyCOMAANBHBIN NepEMEHHBIN TOK. MOIIIHOCTh NIEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA Y HATIPSYKEHUSI.

Tpancpopmarop. IIpousoacTso, nepeaada u noTpediIeHUE IEKTPUUECKOI SHEPTUHL.
DKOJIOTMYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTposHEpruu. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPIUU B IIOBCEAHEBHOM KU3HU.

TexHHuecKkne YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUM 3BOHOK,
TEHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeay.

Jlemoncmpayuu
Hccnenoanue mapaMeTpoB KoeOaTeIbHON CUCTEMBI (MIPY>KUHHBIM WM MaTeMaTUYeCKUI

MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpSOKEHHs] OT BPEMEHH) s
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocneqoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb TUHUY 3IIEKTPOIEepEIAUN.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAIIbIX KoJeOaHUM Tpy3a Ha HUTHU OT AJTUHBI HUTU U
Macchl rpys3a.

HccnenoBanne mepeMEHHOro TOKa B LENUM U3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60IHbL

Mexanudeckre BOJTHBI, yCIIOBUS pacnpoctpanenus. [lepuoa. CkopocTs pacpocTpaHeHUs U
JUTMHA BOJIHEL. [lonepeunsie U mpoaonbHble BoMHBL MHTepdeperius u nudpakiius MeXaHnIecKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS HW3JIYYCHHS DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BeKTopoB E, B, V B anekTpomarautHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHHIX BOJIH:
OTpaXeHue, TMpejoMiieHHue, mnonspu3anus, audpakous, uHTeppepeHnus. CKoOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana 35eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE H
OBITY.

[TpuHIMITBI pagnoCBA3M U TeneBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.



TexHUYECKHE YCTPOWCTBA M TPAKTHUECKOE MPUMEHEHHE: MY3bIKAbHBIE WHCTPYMEHTHI,
yIBTPa3BYKOBasl JUATHOCTHKA B TEXHHKE M MEIWIIMHE, pajgap, paauoNpUEéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacpoOCTpaHEHUE MONEPEUHBIX U MPOJA0JIbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpakxeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtonenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOHM U YacTOTOM
KOJICOAHUH.

HccnenoBanre CBOWMCTB  SJIEKTPOMArHUTHBIX  BOJH:  OTPa)XCHHE, MPEIOMIICHUE,
noJspu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsiMonnHeiiHOe pacnpocTpaHeHHe CBETa B OTHOPOIHON cpejie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKoHBI OTpakeHusi cBera. llocTpoeHne n300pa)keHUIl B IJIOCKOM
3epKaje.

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI NpCIOMJICHHUA  CBCTA. AOCOMIOTHBIH  ITOKa3aTejb
MMPECJIOMIICHUA. ITonHoe BHYTPCHHEC OTPAKCHHUC. Hpe):[eJ'IBHHﬁ yroJl IOJIHOT'O BHYTPCHHCETO
OTpaXCHUA.

Hucnepcus ceera. ClnoxHbI coctaB 6enoro cera. L{Ber.
CoOuparomue u pacceuBaromine JauH3bl. ToHkas nuH3a. DOKYyCHOE paccTOsSHHE WU

ONTHYECKasl CHJIa TOHKOW JHH3BL. [locTpoeHne n3o0pakeHnit B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. Popmysia TOHKOM JIMH3BIL. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHBIE HCTOYHUKU. Y CJIOBUS HAOIIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B UHTEP(PEPEHIITMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxkmus csera. JudpakunonHas pemérka. YcioBue HaOMIOAEHHS TJIaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha JUPPAKITUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4YecKne yCTpOMCTBA U TPAKTUUECKOE TPUMEHEHUE: OUKH, JIyma, oToarmapar,
MIPOEKITMOHHBIN armapaTt, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHeitHOE pacnpoCTpaHEHUE, OTpPaKEHHE U NpelioMieHue ceta. OnTtuueckue
puOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

HabGmronenue untepdepeHium cera.



Habmonenue nugpaxiuu cera. Habmronenue
JHMCIEPCHH CBETA.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.
[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEHIETKH.
Habumronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
H3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanre cBOMCTB N300pakeHuid B trH3ax. Habmonenne
JICIIEPCUU CBETA.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHTEIbHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHMKU. [IoCcTynaTel crienualbHOU TEOPUH
OTHOCHUTEJIBHOCTH:  MHBAPUAHTHOCTh MOAYJIS CKOpOCTH CBETa B BAaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JITMHBI.
OHEeprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBL.

CBs3b MacChI C 3H€pFHCfI " UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIHBI. 3Heprm[ IIOKO4.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6anmoeoii onmuKu

®otonbl. ®opmyna [lnanka cBs3u 3HEPTUU (POTOHA C €rO0 YACTOTOW. DHEPTHS U UMITYJIbC
dortoHa.

OtkpeiTie u  uccnenoanue ¢oroddpdexra. Ombitel A. I'. CroneroBa. 3aKoHbI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddekra. «KpacHas rpanuna» gorosdexra.
JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XUMHYECKOE NeICTBUE CBETA.

TexHuueckue yCTpOHCTBAa M TNpPAKTUYECKOE IpPHUMEHEHHE: (OTOIIEMEHT, (OTOAATUUK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oTod(eKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTtoaddexra.

Ceeronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pesepdopaa mo paccessHuro o -uactuil. IlnmanerapHas
mojens atoMa. Iloctynarsl bopa. M3nyuenue u nornouieHue (poTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YPOBHsI SHEPTHH Ha Apyroi. Buael criekTpoB. CIEKTp ypOBHEN SHEPTHH aTOMa BOJIOPO/IA.

Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHME: CIEKTPAJIbHBIM aHAIIN3
(ciexkTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habmroienue inHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHENYaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTH CTPOCHHUS sjipa. OTKPBITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpenenennio cocrtaBa pajinoakTUBHOTO n3nydeHus. CBoiicTBa aibda-,
Oeta-, raMMa-u3NydeHus. BiusiHue paiioakTHBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TPOTOHA U HeTpoHa. Hykionnast monens siapa ['eitzendepra—Banenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DNEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-usnydeHue. 3aKoH
PaAMOAKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepuble peakuuu. [lenenuie u cCUHTE3 SAED.

Snepubiii  peaktop. TepmosimepHblii cuHTe3. IIpoOGnemMbl M MEpPCHEKTHBBLI  SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOEHUS U PETUCTPAIIUHU DJIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpolcTBa M IMPaKTUYECKOE MPUMEHEHME: JT03UMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CUY€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Oranbl pa3BUTUS acTpoHOMHUH. [IpuKIIaHOE U MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUH.

Bun 3Bé3nnoro HebGa. Co3Be3aus, ipkue 3BE3IBI, IUNTAHETHI, IX BUIUMOE JBUKEHUE.

CoJiHeUHas cucrema.

Connne. ConHeunast akTuBHOCTh. Mcrounmk sHepruu ComHia u 3BE37. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CeKTpaIbHBIN KJIacC — CBETUMOCTbY. 3BE3/IbI ITTABHOM
MOCJICIOBATEILHOCTH.  3aBUCHMOCTh ~ «Macca — CBETUMOCTB» JUIsl  3BE3N  TJIABHOM
MOCJIEeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHune 3BE34. COBpEMEHHbIE NPEACTABICHUS O
MPOUCXOKACHUH U 3BoonK CoJIHIA U 3BE3/. DTaMbl )KU3HU 3BE3].

Muineunsbiii [1yTe — Hamia ["anaktuka. [lonoxxenue n npmxenne Connna B ['anaktuke. Tumnsl
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PazGeranme ramaktuk. Teopust
Bosbiioro B3peiBa. PennkToBOE H3TydEeHUE.



MacmtaOHas cTpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumtonennss HeBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUISL OIIPEJEIIEHUS TI0JIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3US
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B teneckon Jlynsl, maner, Mueunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIBLHOU W
THYECKOH chepax AesITeIbHOCTH YeI0BEKa, POJIb K MeCTO (U3UKU U aCTPOHOMUU B COBPEMEHHON
HAYYHOH KapTHHE MHpa, pOJib (U3UYECKON Teopur B (POPMHUPOBAHUHM MPEICTABICHUUA O
¢u3nveckoil KapTuHE MHpa, MECTO (U3NYECKON KapTHHBI MUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCymIecTBIsIETCS € Y4ETOM
COJIEPKATENIbHBIX MEXKIIPEJAMETHBIX CBsI3€l C KypcamMd MaTeMaTUKH, OHOJOTHH, XHUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemuule noHamusi, CBSI3aHHbIE C U3YYEHHEM METOJI0B HAYYHOI'O MMO3HAHUS:
ABIICHUE, HAy4yHBbIH (akT, Tumnoresa, (u3MyecKas BeIUYHHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHMM, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECCTBO, BEKTOPBI U HUX
NPOEKIMM Ha OCHU KOOPAMHAT, CI0KEHHE BEKTOPOB, MPOM3BOJHBIC IJIEMEHTAPHBIX (YHKIHH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOIaIU IIIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nekTpudeckue BICHUS B KUBOU IPUPO/IE, KoJebaTeabHbIe IBUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU MPUPOAE, ACUCTBUE PalUallMU HA )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJEKYJ, KPUCTAUIMYECKAas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUINYECKOM pemIETKY, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MIIM, 3a€KU MarHUTHBIX PyA, (GOTOCHEMKA 3€MHOM
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSCECHUI.

Texnonocus: TMHUM SIIEKTPONEPEad, TEHEPATOP MEPEMEHHOIO TOKA, 3JEKTPOJBUIATENb,
UHAYKIIMOHHAS Te4Yb, pajap, PaAUONpHUEMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpenmera «@Pu3uka» Ha ypOBHE CpeAHEro o0IIero odpazoBaHUs
(0a30BbIf  ypOBEHb) JOJDKHO  OOECIEeYUTh  JOCTHIKEHUE  CIEAYIOUUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE PE3yNbTaThl OCBOCHMs ydeOHoro mpeamera «®dusuka» AOIKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSI PYKOBOZICTBOBAThCS COPMHUPOBAHHOW BHYTpEHHEU
MO3UIUEHN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALIUMN, TIO3UTUBHBIX BHYTPEHHUX YOSKIEHUH,
COOTBETCTBYIOIIUX  TPAIAUIMOHHBIM LIEHHOCTSIM  POCCHUHCKOrOo  OOIECTBA, pacHIMpeHue
JKU3HEHHOT'O OIIBITAa W ONBITA JEATEIbHOCTH B IPOLECCE pealn3allid OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIbHOMN NEATEIBHOCTH, B TOM YHCJIE B YaCTH:
1) rpa:knaHCcKOro BOCIIMTAHUS:
c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UMLMU O0ydYarolerocs Kak aKTHUBHOTO
OTBETCTBEHHOT'O YJI€HAa POCCHICKOro 0oOLIecTBa; MPUHATUE TPAJAULMOHHBIX OOIIEYETOBEYECKUX
T'YMaHUCTUYECKUX U IEMOKPAaTHYECKUX
LIEHHOCTEH;  TOTOBHOCTb BECTH COBMECTHYIO JE€ATEIbHOCTH B MHTEpPECax TIPakJaHCKOIO
o01IecTBa,
y4acTBOBAaTh B CaMOYIIpaBJIEHUN B 00pa30BaTeNbHON OpraHU3allii; YMEHUE B3aUMOJIeHCTBOBATh
C COLMAIbHBIMU MHCTUTYTaAMH B COOTBETCTBUU C UX
(GYHKIUSAMHU ¥ Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOH JIESITENbHOCTH; 2) NATPHUOTHYECKOTO
BOCIIUTAHUSA:
c(hOpMUPOBAHHOCTH POCCUUCKOM TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA; [IEHHOCTHOE
OTHOILIEHHE K I'OCYJJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSM POCCUMCKUX
y4EHBIX B 001aCTH QU3UKU U TEXHUKHU; 3)
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;
CHOCOOHOCTh OLIEHUBATH CUTYALIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh
Ha MOpPAaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B JEATEIBHOCTH YYEHOIO;
OCO3HaHHUE JIMYHOTO BKJAJa B MOCTPOCHUE YCTOMUYMBOTO OyayIiero; 4) 3cTeTH4ecKoro
BOCIIMTAHMS: SCTETUYECKOE OTHOLIEHHUE K MUPY, BKJIFOYasi SCTETUKY HAYYHOTO TBOPYECTBA,
IIPUCYIIETrO
buznueckoil Hayke;
5) Tpy10BOT0 BOCHIUTAHUS:
MHTEPEC K pa3InYHbIM cepaM NpodhecCHOHATBHOM NEeSITEIbHOCTH, B TOM YHUCJIE CBSI3aHHBIM
Cc (u3MKOW M TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccuu u
pean30BBIBATh COOCTBEHHBIE KU3HEHHBIE IUIAHBIL, TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U
camM000pa30BaHUIO B 00JacTH (PU3UKU HA

MPOTSIKEHUU BCEU KU3HU,



6) 9KOJIOrHYeCKOro BOCHHTAHUS: CHOPMUPOBAHHOCTh 3KOJOTHUECKOUW KYJIBTYPHI,
OCO3HaHHUE TJI00aTBFHOTO XapaKTepa
9KOJIOTHYECKHX TPOOJIeM;
IUTAHUPOBAHKE U OCYIIECTBIICHUE JICHCTBUI B OKPY)KAOIIEH Cpejiec Ha OCHOBE 3HAHMS
eJIel yCTOMYHUBOTO Pa3BUTHS YEIOBEUECTBA; PACIIUPEHHE OIBITA JIEATEIBHOCTH SKOJIOTHUECKOM
HAIPaBJICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;
7) HEHHOCTH HAY4YHOT'0 MO3HAHMS: c(hOpMHUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NICCKOW HAYKH; OCO3HAHUE I[EHHOCTH HAyYHOHM JCSITeIbHOCTH, FOTOBHOCTH B
Mpoliecce U3yueHust PU3nKu

OCYLIECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTD HHAUBUIyaIbHO U B IPYIIIIE.
METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHbIE YHHBePcaJbHbIe YueOHbIe AelicTBUs ba3oBbie
JOrnuecKue neficTBuA:
CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATH €€
BCECTOPOHHE;,  ONPEACNATh IEIHU JeATEIBHOCTH, 3aJaBaTh IIapaMeTPbl M KPUTEPHUH HX
JOCTH)KEHHS; BBIABIATH 3aKOHOMEPHOCTM UM MPOTHUBOPEYUST B PACCMATPUBAEMBIX
bu3nyecKux SBIEHUSAX; pa3padaTbiBaTh IJIAH pEIIEHUs MpoOJeMbl C Y4ETOM aHaiIM3a
NMCHOIIINXCA MaTCpI/IaJ'IBHI:JX

U HEMaTepPUAIbHBIX PECYPCOB; BHOCHUTh KOPPEKTHBBI B JAESITEIHLHOCTb, OIIEHUBATH COOTBETCTBUE
pe3yNIbTaTOB LIETM,
OIICHUBATh PHUCKU TIOCTEICTBUN ACSITENBHOCTH, KOOPAMHHPOBATh M BBHINOIHATH pPalbOTy B

YCIIOBUSX PEANbHOTO, BUPTYAILHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS; Pa3BUBATh KPEAaTHBHOE MBIIIJICHHE MTPU

pEIIeHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibCcKue 1eiCTBHUS:

BJIQ/ICTh HAYYHOU TEPMHUHOIOTHEH, KITFOUEBBIMU MOHATHSIMHI U METOIaMU (PU3UYECKOM
HAyKH; BJIaJIETh HABBIKAMHU y4eOHO-HCCIEA0BATEIbCKON U MPOCKTHON AESITENILHOCTH B 00JIACTH
(bU3HUKH, CHIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIIeHUs 3a1a4
(bU3MYECKOTO CcoAepk)aHUs, MPUMEHEHHIO Pa3WYHBIX METOJOB TMO3HAHUS; BIAJCTh BHIAMHU
NESTENIbHOCTH 1O TMOJIYYCHHI0O HOBOTO 3HAHWs, €ro HWHTEPIpeTaluH, MpPeoO0pa3OoBaHUIO H
MPUMEHEHHUIO B Pa3JIMYHBIX YUEOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU CO3TaHUU YUEOHBIX MPOESKTOB
B oOJactu (1)I/ISI/IKI/I, BBIABJIATE MPHUYNUHHO-CJICACTBCHHBIC CBA3W M AKTYaJIU3UPOBATH 3aaady,
BBIIBUT'aTh THUIIOTE3Y eé pe€umi€Husd, HaxXOAWTb AapPrymMeHTbBl JId O0Ka3aTejIbCTBa CBOUX
YTBEPKJICHHM, 33/1aBaTh NIapaMeTPbl U KPUTEPUU PEUICHUS; aHAIM3UPOBATh MTOJIYYEHHBIE B XOJE
pEILICHHS 33]]a91 Pe3yJIbTaThl, KPUTHUECKU
OIICHUBATh HMX JIOCTOBEPHOCThH, IMPOTHO3HPOBATH M3MEHEHHWE B HOBBIX YCIOBHSX; CTaBHTh M

dbopMyIupOBaTh COOCTBEHHBIC 33/1a4u B 00pa30BaTEeIbHON JAEATEILHOCTH, B



TOM YHUCIIE TpPHU HM3Y4eHUH (U3MKH; aBaTh OLIEHKY HOBBIM CHTYalLlUsM,

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTh 3HAHUSA O PU3UKE B IPAKTHUECKYIO 001acTh

KU3HEJCATECIIBHOCTH; YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX

o0acTeil; BBIIIBUIaTh HOBBIE UAEH, PEAaraTb OPUrHHAIbHBIC TOAXO0/bl U PEILICHMS;

CTaBUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBBIKAMU IOJyYEHHUs] MHPOPMALUU (PU3MUECKOrO COAEPIKAHUS U3 MCTOUHUKOB
pa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYILECTBIIATH IIOUCK, AHAJIN3, CUCTEMATH3ALIMIO U
UHTEpHpeTalnio HHHOPMALIUU PAa3INYHBIX BUIOB U (hOPM IPEACTABICHUS; OLIEHUBATh

JIOCTOBEPHOCTb MH(OPMALIUH;

UCII0JIb30BaTh CPEACTBA HH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIMH B pEIIEHUH
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHM3aLMOHHBIX 33734 C COOJIIOJIeHMeM TpeOOoBaHMM
PrOHOMMKH, TEXHUKU OE€30MaCHOCTH, I'MTUEHbI, PeCypcocOepeKeHus, MPABOBbIX M 3THUECKUX
HOpPM, HOpPM HMH(OpPMAIIMOHHON 0€30I1aCHOCTH; CO3/aBaTh TEKCThl (PU3MUECKOrO COAEpKaHUs B
pasinyHbIX (Qopmarax ¢ yd4éTOM Ha3HaueHHs MHPOPMALMU U LENEeBOH ayquTOpUH, BbIOMpas
ONTUMAIIbHYIO (HOPMY MIPEICTABICHHUS U BU3YaTH3AIHH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHME Ha YypokaX (U3MKH M BO BHE-YPOUHOW JESTENbHOCTH;
pacro3HaBaTb MPEANOCHIIKA KOH(i)J'II/IKTHI)IX chyauHﬁ n cMiAryarb KOH(bJ'H/IKTBI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX

CpEeACTB; MOHUMAaTh U HUCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW M MHIUBHIYaJIbHOH pabOTHI;
BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX AEHCTBUN € YUETOM OOILINX HHTEPECOB U

BO3MOXXHOCTEM Ka)/I0r0 WIEHAa KOJUIEKTHBA; NPUHHUMATh LIEJIU COBMECTHOM JIESATEIBHOCTH,

OpPraHU30BBIBATH U KOOPAMHUPOBATH JECUCTBHUSA 10 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHCTBUM,

pacrpeesaTh poiy ¢ yu€TOM MHEHUH yYaCTHUKOB, 00CYKAaTh pe3yabTaTbl COBMECTHON paboThI;

OLCHUBATh KAYCCTBO CBOCT'O BKJIaJAa U KaXXJ10Ir0 Y4aCTHHMKA KOMaH/bI B O6HII/II>'I peE3yibTaT

o pa3pabOTaHHBIM KPHUTEPHsM; MpeAsiaraTh HOBbIE MPOEKTHI, OLEHUBATh MJEH C MO3HULUHU
HOBU3HBI, OPUTHHAJIBHOCTH,

IIPAKTUYECKOM 3HAYMMOCTH;  OCYIIECTBIATH IIO3UTUBHOE CTPATErMUYECKOE IIOBEACHHUE B
pa3IMYHbIX CUTYyalUsX,

MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHUIUMAaTUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEITEHO OCYIIIECTBIISATH ITO3HABATEIBHYIO JISATEIIBHOCT B 00J1aCTH (DU3HKH H
aCTPOHOMHUH, BBISBIATH NPOOJIEMBbI, CTaBUTh U (POPMYIHpPOBaTH COOCTBEHHBIE 3a/1a4u;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHNICHHS pPAcYETHBIX W KAYeCTBCHHBIX 3ajad, IUIaH
BBIITOJIHEHUSI TMPAKTHYECKOW paboThl C YYETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH W TIPEANIOYTCHUI; 1aBaTh OIEHKY HOBBIM CHUTYAITUSIM;

pacuIupsATh pAMKH Y4eOHOTO TIpeMETa Ha OCHOBE JIMYHBIX TPEATTOYTCHHIA;

JienaTh OCO3HAHHBINA BHIOOD, apTyMEHTHUPOBATh €T0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 32



pelLlIeHHEe; OLEHUBATh NPUOOPETEHHBIM

OTIBIT;

c1oco6cTBOBaTh (HOPMUPOBAHUIO U MIPOSIBIICHUIO SPYAULIMU B 00JIaCTH PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbII U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHBBI B I€ATEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3yJIbTATOB IEJsAM;  BIQJCTh HABBIKAMH IIO3HABATEIILHON peIeKCHH Kak

OCO3HAHUS COBEPIIAEMbIX JECHCTBUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUMN; HCIIOJIH30BATH IPUEMBI

peduiekcuu sl OIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEUICHUS; YMETh OIICHUBATh

PHCKH ¥ CBOEBPEMEHHO NMPUHUMATH PEUICHUS M0 UX CHUKEHUIO; IPUHUMATh MOTHUBBI

Y apTyMEHTHI IPYTUX TIPU aHATIM3€ Pe3yIbTaTOB ACATEIHbHOCTH; IPUHUMATD CEO051,

MMOHUMAsi CBOM HEJOCTATKHU U JIOCTOMHCTBA; IPUHUMATh MOTHUBBI U apTyMEHTBI JPYTHX

MIPU aHAJIM3€E PE3yJIbTATOB JAEATEIHLHOCTH; MPU3HABATH CBOE MPABO U MPABO APYTHUX Ha

OIIINOKH.

B npouiecce qocTrxKeHMs JIMYHOCTHBIX PE3yAbTATOB OCBOSHUS IIPOTPaMMBI O (pu3uKe 1is
YPOBHS CPEIHETO 00IIero oOpa3oBaHMs Y OOYYAIOMIMXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJUICKT, MPE/Ioiaraomuii copMupoBaHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSTHUE,
BUJICTh HAIPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHATBHOUN Cephl, OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE TMOBE/ICHHE, CIIOCOOHOCTh aIalITUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHUSIM U MPOSIBIISATH
THOKOCTh, OBITH OTKPHITBIM HOBOMY; BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIEH CTpEeMIICHHE K
JOCTH>KEHUIO LIETU U YCIIEXY,

ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JICCTBOBATh MCXOS U3 CBOUX BO3MOXKHOCTEH; SMIIATHH,

BKJTFOYAIOIIEH CITIOCOOHOCTh MTOHUMATh YMOIIMOHATBFHOE COCTOSTHUE APYTHX,

YYUTHIBATH €TI0 MPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CTIOCOOHOCTh BHICTPAaUBaTh OTHOIICHUS C IPYTUMHU

JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 10 kiiacce mpeaIMeTHBIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh HAa TIpUMEpaxX Pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOUW KAapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHKU M TEXHOJOTHH, B MPAKTHUECKOMI
NCATCIIBHOCTHU n}oneﬁ; YUUTBIBATE T'paHUIlbl NPUMCHCHHUA HW3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOJIeJ'IeI\/IIZ
MaTepHuaibHas TOYKa, MHEePIHaIbHas CHCTeMa OTCYETa, aOCONOTHO TBEPAOE TENO, MICATbHBIN
ra3, MOJICJI CTPOSHHS T'a30B, JKUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN JICKTPUICCKUN 3apsi ph
pemeHn pU3nYecKuX 3a7a4; pacno3HaBaTh GU3MUECKUE SBICHHS (ITPOIECCHl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYISIPHO-KMHETHYECKOW TEOpPHH CTPOSHHS BEIIeCTBA U
ANEKTPOJMHAMUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKECHUE, CBOOOTHOE



najicHue TeJ, MABW)KCHHE TI0 OKPYXXHOCTH, WHEpIUs, B3auMojeicTBue Ten, auddysus,
OpOYHOBCKOE JBW)XKCHHE, CTPOCHUE KHJIKOCTEH W TBEPABIX TeJ, U3MEHEHUEe o0BhEMa Tel Mmpu
HarpeBaHuu (OXJaXJIEHHMH), TEIJIOBOE paBHOBECHE, MCHApEeHHE, KOHJEHCAlMs, IIaBJICHUE,
KPHUCTAJUIN3aLMsl, KUTICHUE, BIIAJKHOCTh BO3/1yXa, [IOBBILICHUE IABJIEHU I'a3a [IPU €r0 HarpeBaHUHU
B 3aKPBITOM COCY/IE, CBSI3b ME¥K/y ITApaMETPAMU COCTOSIHUS ra3a B U30IPOLIECCAX, MIEKTPU3ALU
TeJl, B3aUMOJICHCTBHE 3aps/I0B;

OIMCHIBATh MEXAaHWYECKOE ABM)KEHUE, UCTIOJb3Ys (PU3NUYECKUE BEIMYMHBI: KOOPAUHATA,
IIyTh, IIEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJla, UMITYJIbC Tela, KHHETHYeCKas
SHEprus, TMOTCHIMATbHAS JHEPrHsi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTH, MpHU
OTMCAHUU TIPABUIILHO TPAKTOBATH (PU3MUYECKUI CMBICI UCTIONIB3YEMbBIX BEIMINH, UX 0003HAYCHHUS
U CIMHUILIBI, HAXOMUTh (OPMYJIIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHYMHY C JIPYTHMH
BEJIMYMHAMU; ONUCHIBATh U3YUYEHHbIC TEIJIOBBIE CBOKMCTBA TEJ U TEIUIOBBIC SBJICHUS, UCIIOIb3YS
¢u3nYecKkue BEIWYMHBL: JaBJIEHUWE Trasza, TeMmIeparypa, CpeAHssi KUHETHYEeCKas DHEprus
XAa0THUYECKOr0 JBUKEHUS MOJEKYJ, CpPEIHEKBAaApPATHUYHAs CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEPrusi, padora raza, Ko3(GpPHUIHEHT MOJIE3HOro ACUCTBUS TEIIOBOTO
JBUTATENIS; IPHU OMMCAHUH MPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIONIb3YEMbIX BEIUYHH,
uX O00O03HAYeHHUS M EIUHUIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME TaHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMU BEJIIMUMHAM; ONKMCHIBATh U3YUEHHBIEC SJIEKTPUUECKUE CBOMCTBA BEIIECTBA U
ANEKTPUYECKUE SBJICHHUS (IIPOLIECCHI), UCTIOIB3Ys (PU3UUYECKUE BETMUUHBL: SJICKTPUUECKUN 3aps],
ANEKTPUYECKOE TOJIE, HANIPSIKEHHOCTHD ITOJIS, TOTEHLHAI, Pa3HOCTh MOTEHIMAJIOB; IPU ONKHCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OO0O3HAYCHUS H
€IMHUIIBI; YKa3bIBaTh (OPMYJIbI, CBA3BIBAIONIME AAHHYIO (U3HUECKYIO BEIMYHUHY C JPYTUMHU
BEITMYMHAMU; aHATM3UPOBATH (PU3MUECKHE MPOIIECCHI U SBJICHUS, UCTIONIBb3YsI (PU3UUECKUe 3aKOHBI
Y TIPUHLMIBL: 3aKOH BcemMupHoro tarotenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOW SHEPruH, 3aKOH COXPAaHEHUs UMIYJIbCa, IPUHIUI CYNEPIO3UIUNA CHII, TPUHLIUIT
paBHONIPaBUSI MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHUIO CTPOCHHUS
BEILIECTBA, A30BbIE 3aKOHBI, CBA3b CPEAHEW KUHETUYECKOW DHEPIrUU TEIUIOBOIO JBHIKECHUS
MOJIEKYJI C aOCONIOTHOM TeMmeparypoil, MepBbld 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyrnoHa, npu 3ToM pa3nuyaTh CJIOBECHYIO POPMYTUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBI, 00IACTH) MPUMEHUMOCTH; OOBSICHATH
OCHOBHBIE MIPUHITUITBI ACHCTBUS MAIINH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3iauyaTh yCIOBUS UX 0€30MacHOr0 WCMOJIh30BaHHUS B TMOBCEIHEBHOW KH3HU; BBITIOIHATH
HKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PH3NYECKUX SIBIICHUH U MTPOIIECCOB C UCTIOIH30BAHUEM IIPSIMBIX
U KOCBEHHBIX M3MEPEHUM, MPU 3TOM (OpMYyIUpOBaTH MpobdIeMy/3a1ady U THIIOTE3Y y4eOHOTO
IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpYIOBaHUS, MPOBOIUTH OMBIT U
(GbopMynTUpOBaTh BBIBOABI, OCYIIECTBISATh NPSAMBIE W KOCBEHHBIE H3MEPEHUS (PUINIECKUX
BEJIMYWH, TIPU STOM BBIOMPATh ONTHUMAIBHBIM CIIOCOO M3MEPEHUs W WCIIOJIh30BaTh W3BECTHHIC
METO/Ibl OIICHKH TMOTPENIHOCTEeH M3MEPEHHI; MCCIEI0BaTh 3aBUCHMOCTH MEXIY (DU3NUECKUMH
BEJIMYMHAMHU C HMCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHJE TaOIHIl U
rpadukoB, AenaTh BBIBOJABI [0 pe3yJbTaTaM HCCIENOBaHUS; COOMI0IATh MpaBuiia 0€30MacHOro
Tpyda 0pHU TPOBEACHHUU HCCIENOBAaHUNM B paMKax y4yeOHOro OKCIepUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM U MMPOEKTHOM AEATEIBHOCTH ¢ UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB
U J1a00paTopHOro OOOPYAOBaHUS; pellaTh pacu€THBIC 33aJaud C SBHO 3aJaHHON (DU3NUECKOil



MOJIEINIBIO, MCTIONB3Ys (PM3NYECKHE 3aKOHBI W MPHUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4d
BBIOMPATh (PU3UYECKYIO MOEIb, BBIACIATh (PU3MUECKUE BETMYMHBI U (POPMYIIbI, HEOOXOqMMBbIE
Ui €€ peleHHs, MPOBOAUTH PACYETHl M OLEHHBATH PEATbHOCTh MOJYYSHHOTO 3HAYCHUS
¢u3nUecKkoil  BeNWYMHBI, pelIaTh  KAueCTBEHHbIC  3a/a4d:  BBICTPAWBATh  JIOTMYECKH
HEMPOTHBOPEUHBYIO LIETIOUKY

paccyKIeHUH ¢ OMOpoil Ha M3y4YEeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKUE SBIICHUS;
UCIOJIb30BaTh P PELIEHNH Y4eOHbIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHHU IS
IIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNHU U MIPEICTaBICHUS Y4eOHON U HayYHO-IIOMYJIIPHOMN
UHpOpMALlUY, TIOJIyYEHHOW M3 Ppa3IM4YHBIX HCTOYHHMKOB, KPUTUYECKH aHAJIU3UPOBAThH
[OJIy4aeMyto HH(GOpPMALHIO; IPUBOAUTE IPUMEPHI BKJIaZa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE

HayKd, OOBSICHEHHE IIPOLECCOB OKPYXKAIOLIEr0 MHUpPA, B PAa3BUTHUE TEXHUKU U TEXHOJIOTUH;
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (U3UKE B MOBCEIHEBHOW XKU3HHU AJIs OOeCeueHMs
0€30I1aCHOCTH MpU 00pallleHUH ¢ IPUOOPaMU U TEXHUYECKHUMHU YCTPOMCTBAMU, JJISI COXPAHEHUS
3JI0POBbsI U COOJIIOZICHUSI HOPM HKOJIOTHUECKOro MOBEACHHS B OKpYy’Karollel cpeze; paboTaTh B
TpynIe ¢ BBIIOJHEHHEM pa3IMYHBIX COLHUAIBHBIX pOJICH, IUIAHUPOBaTh paboTy TPYIIIHL,
palMoOHAFHO paclpeAesaTh O0S3aHHOCTH W IUIAHUPOBATH JIEATEIBPHOCTh B HECTAHAAPTHBIX
CUTyallMsX, aJIeKBaTHO OICHWBATh BKJIAJ KAKJOTO W3 YYACTHHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi MpoOIeMBbI.

K xonny oOyuenus B 11 kiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOI KapTHHBI MUpPA, B Pa3BUTHM COBPEMEHHOW TEXHHKH U TEXHOJOTUH, B MPAKTUYECKOMH
NEeSITEIPHOCTH JIFOJICH, IENOCTHOCTh M €IUHCTBO (M3WYECKOH KapTHHBI MHpPA; YYHUTHIBAThH
TpaHUIIBI TPUMEHEHHS U3YYEHHBIX (PU3NYECKUX MOJIEIICH: TOYSUHBIN AIEKTPHUUSCKUH 3apsill, Ty
CBETa, TOYCUHBIH MCTOUYHUK CBETA, SIEPHAS MOJIENIb aTOMa, HYKJIOHHAS MOJIENIb aTOMHOTO sipa
IpU pelIeHnH PU3NYECKUX 3aay; pacro3HaBaTh GU3NUYECKUe BJICHUS (TPOIecChl) U OOBSICHATh
UX Ha OCHOBE 3aKOHOB 2JIEKTPOJUHAMUKH W KBAaHTOBOU (PM3HMKH: dJIEKTpUYECKask TPOBOJIUMOCTH,
TETIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICWCTBUS TOKAa, B3aMMOJCHCTBHE MAarHHUTOB,
AIIEKTPOMArHUTHAs WHAYKIMS, AEHCTBHE MArHUTHOIO TOJS HA TMPOBOJAHUK C TOKOM U
JBYDKYILIUICS 3apsl, 2JIEKTPOMAarHUTHbIE KoJeOaHHsI ¥ BOJIHBI, IPSMOJIMHEHHOE paclipoCTpaHeHHE
CBETa, OTPaXEHUE, IpeIoMIIeHUe, MHTep(epeHuns, AMPPaKIUs U MOJIIpU3aLUs CBETa, TUCTIEPCUS
cBeTa, ¢orodnekTpuueckuil 3Ppdext (hotodPdexr), cBeToBoe aBICHHE, BO3HUKHOBEHHE
JUHEWYaToOro CIeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHAs PaJlOAKTUBHOCTB;
ONHKCBHIBATh HW3YyYEHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUYECKHUE, MAarHUTHbIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEI) U AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIWYHMHBI: DSJCKTPUYECKUH 3apsl, CHIa TOKa, OJIIEKTPUYECKOe
HaIpsDKCHUE, SJIEKTPUIECKOE CONPOTHBIICHHE, PA3HOCTh IMOTECHITMAIIOB, SJICKTPOIBIKYIIAS CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTHBHOCTD
KaTyIIKH, SHEPrHsl JIEKTPUUYECKOr0 M MAarHUTHOTO IOJIeH, Mepuoa M 4acToTa KosieOaHuH B
K0JIeOaTeNbHOM KOHTYpE, 3apsii U CHJIa TOKa B IPOLECCE TapMOHMUYECKUX 3JIEKTPOMATrHUTHBIX
KosieOaHnl, (POKYCHOE pacCTOSIHME M ONTHYECKas CHUJa JIMH3bI, IPU OMNMCAHUM IPaBHIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJNb3YEMBIX BEIMYMH, UX OOO3HAUCHHs M EJUHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTHMU BEIUYHMHAMU;



ONUCHLIBATH U3YYCHHBIC KBAHTOBBIC ABJICHUA W MPOLCCCHI, UCIOJIb3Ys (1)I/I3I/I‘-ICCKI/I€ BCIIMYHNHBI:
CKOPOCTD 3JICKTPOMArnuTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTAa CBCTA, SHCPTHUA U UMITYJIbLC q)OTOHa,
nepuona Imojiypacrajia, SHCPrusa CBA3UM aTOMHBIX AJACP, HPU ONHMCAHWU ITPAaBHUIILHO TPAKTOBATH
(u3nUeCKUil CMBICI UCTIOIB3yEMBIX BETHYUH, NX 0003HAYECHUS U €IUHHIIBI, YKa3bIBaTh (DOPMYJIHI,
CBA3BIBAIOIUC NJAHHYIO CI)I/ISI/I‘-ICCKYIO BCIIMYHHY C APYIrUMH BCIWMYHWHAMU, BBIYUCIIATH 3HAYCHUC
(1)PI3H‘-I€CKOﬁ BCJIIMYUHBI; AHAJIM3UPOBATH (1)I/I3I/I‘ICCKI/IG nponecCcol M ABJICHHA, HUCIIOJIb3Yyd
du3nYecCKre 3aKOHBI U MPUHIUMBL 3aK0H OMa, 3aKOHBI MOCIIE0BATEIHLHOIO M MapauIeIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3aK0H Joyns—JIeHna, 3aKoH 3J1eKTPOMarHUTHON MHIYKIIMH, 3aKOH
NPSIMOJIMHEHHOTO PacIpOCTPAHEHUs CBETa, 3aKOHBI OTPa)XXCHHs CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHUe DHHIITeHA 1715 hoTod(h(dekTa, 3aKOH COXpAHEHHUS SHEPTUH, 3aKOH COXPaHEHHS
UMITYJIbCA, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOIo 3apsja, 3aKOH COXpPaHEHHUS MAacCOBOI0 YHCIa,
noctynatel bopa, 3akoH paJMOaKTUBHOTO pachafa, IPH 3TOM pPa3inyaTh CJIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE€ BBIPAKEHHE W YCIOBHUS (TpaHMIIBI, O0JIACTH)
IMPUMCHUMOCTHU,; OMPCACIIATh HAIIPABJICHUC BEKTOPA MHAYKIIUMHA MAarHuTHOT'O IIOJIA IPOBOJHHUKA C
TOKOM,
cunbl Amriepa u cuiibl JIopeHIia; CTpOUTh U ONHUCHIBATh M300pa)KEHHE, CO3/1aBaeMOE IJIOCKUM
3epKajioM, TOHKOU JIMH30M; BBIOIHATH SKCIIEPUMEHTHI M0 HCCIEA0BAHUIO0 (PU3NYECKUX SIBICHUN
U TIPOIIECCOB C HMCITOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPH 3TOM (OPMYIINPOBATH
npobaeMy/3agady ¥ THIOTe3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPETIOKEHHOTO
000py/s0BaHus, MPOBOAUTH OIBIT U (OPMYIUPOBATH BBIBOJBI; OCYIIECTBIATH IMpPSIMbIE U
KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIMYHMH, MPH 3TOM BBIOMpPATh ONTHUMAJBHBIM CIIOCOO
HU3MCPCHUA U UCITIOJIB30BAaTh U3BECTHBIC MCTObI OLICHKU HOFpGHIHOCTCfI I/ISMCpCHHﬁ; HUCCIICO0BATh
3aBUCUMOCTH (1)H3H‘I€CKI/IX BCJIMYHUH C HCIOJIB30BAHHUEM IIPAMBIX H3M€p€HI/II7[I npu 5TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3YJIbTAThI MONYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BHJIE TaOIUIl ¥ Tpa(UKOB, IeJaTh BEIBOJIBI IO Pe3yIbTaTaM UCCIIEOBAHUS;, COOTIOIATh
npaBuiia 0€30MacHOTO TPyAa MPU MPOBEICHUH UCCIIEIOBAaHHI B paMKaX y4eOHOT0 KCTIIEpUMEHTAa,
yueOHO-UCCIEeIOBATENIbCKOH U TPOEKTHOW AESITETbHOCTH C MCIOJIB30BAHHUEM H3MEPUTEIHHBIX
YCTPOMCTB M Ja00OpaTOpHOTO OOOPYAOBAaHHUS, peulaTh PAcYETHBIE 3a/ladll C SBHO 3a/1aHHOM
bu3nYECKOi MOJIENbIO, UCTIONB3YsI PU3MUECKUE 3aKOHBI U TPUHIIUIIBI, HA OCHOBE aHAlIN3a YCIOBUS
3a/1la4il  BBIOMPATh (PU3UYECKYIO MOJENb, BBIACTATh (U3MUECKHE BETUYMHBI U (OPMYIIBI,
HeO6XOJII/IMI)Ie JJISA eé peuIcHus, MpPpOBOAUTH paC‘—IéTI)I U OLCHHBATh PC€AJIbHOCTH IOJTYUYCHHOTO
3HAYCHUA q)HSquCKOﬁ BCJIIMYMHBI, PCIIATh KAUYCCTBCHHBLIC 3ajJadu: BBICTpaWBATh JIOTHUYCCKHU
HECIIPOTHUBOPCUMBYIO LICTIOYKY
paccyXJIeHUW C OMOpOil Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH MU (PUINUYECKUE SIBICHUS;
HCII0JIB30BAaTh MpHU PCIICHUU y‘IC6HBIX 3a1a4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTUN OJIs1
MOKCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAIIMH U MIPE/ICTAaBICHHs y4eOHON U HAyYHO-TIOMYJISIPHOM
uH(pOpMallMK, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH
noyry4aemMyro WH(popMaIuoo; 0ObICHATH IPUHITUTIBI IEUCTBUS MallTUH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB, pa3invaTh
YCIIOBUS UX 0€30MaCHOTO MCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU; IPUBOAUTH MPUMEPHI BKIa1a
POCCHICKUX U 3apyO0eKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;
UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU Ui oOecredeHus
0e30MacHOCTH pU OOpallleHuH ¢ MPUOOpaMH U TEXHHUUYECKUMHU YCTPONCTBAMHU, JUISl COXPAHEHUS



3JI0POBbBSI U COOJIIOJICHHST HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIICH cpefe; padoTath B
IpynIe ¢ BBIIOJHEHUEM pa3IMYHBIX COLHUAIBHBIX pOJICH, IUIaHUPOBaTh pabOTy TPYIIHI,
panroOHAJIBHO pacinpeacibaTh 00s13aHHOCTH H IUIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX
CUTyalusaXx, aJACKBATHO OLCHHUBATHL BKJIAJ KaXIOI0O M3 YYAaCTHUKOB TPYIHIIBI B PCHICHUC
paccMaTpuBaeMoii MPoOIEeMBbI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/nt nporpamMmbI Kontpoabubie | IlpakTnyeckue | o0pa3oBaTe/IbHBbIE
Bcero padoThI paboThI pecypchbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edso0.ru/7f410f72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kuremarnka S https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuia ! https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubmuotexa [JOK
31 TEOpHU 9 1 https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1

https://m.edsoo.ru/7f41bf72
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AFpGI‘ ATHBIC COCTOAHUA BEIICCTBA.

bu6mmoreka [IOK

3.3 da3oBbIe IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuorexa [JOK
4.1 dnexTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnuorexa [JOK
4.2 pasIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeEM (mudposbie)
Ne /o IporpaMmaI Beero Kontpoabubie | IpakTuueckue | 00pazoBaTe/bHble
padoThI padoThI pecypchbl
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTtHoe noje. IeKTpoMarHuTHast bubmmoreka [JOK
11 WHTYKIIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJTHbBI
MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE bubmuoreka [IOK
2.1 KoJIeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.2 BOJTHBI 5 1 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuotexa [JOK
31 OTHOCHUTEIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
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Pa3znesn 4. KBAHTOBASA ®U3UKA

5 bubnunoreka LIOK
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds00.ru/7f41c97c
4.2 Crpoenue aToma 4 Bu6muoteka [JOK
https://m.edsoo.ru/7f41c97¢c
bubnunoreka LIOK
4.3 ATOMHOE A7pO 5 https://m.edso0.ru/7f41c97¢
Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 ]f?tl/tIg::I;I/(r)]:éeI;asc])_E).OrILJ(/?f 11c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bubnunorexa LIOK
6.1 Obodmaromee nosTopennue 4 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

Ne Aara o0pasoBaTe/bHbIe
/i Tema ypoka Kontpoabnsie | Ilpakrnyeckue W3y4eHHus | pecypebr
Bcero padoThbI padoThI
®du3nka — HayKa O PUPOJIE.

1 Hayunble MeTOABI TO3HAHUS 1 bubmiorexa IJOK
OKPYIKAIOIIET0 MDA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B

5 (GhOpMHPOBAaHUH COBPEMEHHOM L bu6mmoreka [IOK
HAYYHOH KapTHHBI MUp3, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEN
MexaHudeckoe JBMKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO 1 Bu6nuoreka [IOK
npikenns. [lepememenne, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
PaBHOMEpHOE MPsAMOIHMHEHHOE bubmnoreka [IOK

4 JIBIDKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnnoreka [JOK

5 JIBIOKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y CKopeHue bubmuotexa [JOK

6 CBOOOJTHOTO Ma/ICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>XEHUE.

7 JBr>keHre MaTepraibHON TOYKH T10 1 Brbmrotexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
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HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6mmoreka [IOK

8 Ianunes. UnepuuanbHble CHCTEMBI https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuia. [punnun

9 cynepno3uiuu cuil. Bropoii 3akox Bubmmotexa [IOK
HbI0TOHA /LTSl MATEPUATBHOR TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HeroToHa miis bubnnoreka [JOK

10 MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 Tskectu. [lepBas kocMuueckas Bubmotexa [IOK
CKOPOCTH https://m.edsoo.ru/ff0c3d00
Cuta ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduumenrt tpenus.

13 Cwita conpoTUBIICHUS TIPU JBUKEHUN Bu6nnorexa LIOK
Te1a B AHAKOCTH NN Ta3C https://m.edso0.ru/ff0c3f76
[TocTynarenbHO€ U BpaliaTeibHOE
JABHUKCHHUC a0COJTIOTHO TBépﬂOFO Bubnuoreka HOK

14 tesa. MoMeHT cuiibl. [liteuo cusel. https://m.edso00.ru/ff0c41a6
VYcnoBusi paBHOBecHs TBEPOTO Tea
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYEK. BuGmuorexa [JOK

Nmnynbe cuinbl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE IBUKEHHE

https://m.edsoo.ru/ff0c43d6
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16

Pabota u MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MatepuaabHON ToukH. Teopema 06
U3MEHEHUN KHHETUYECKOWH YHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPrHUsl.

bubmuorexa [JOK

[ToTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON MPY>KUHBL.
ITorennmanbsHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a

18

ITorennmanpHBIC U
HEIIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
W3MEHEHUEM MEXAHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW dHEPTUU

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

19

JlaGoparopHas paboTa
«HccnenoBanue cBa3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYECKOMH
SHEPIUU Teja Ha puMepe
pacTsKEHUs. PE3UHOBOTO XKI'yTa»

20

KonTpomnpHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74
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21

OCHOBHBIE TOJIOKECHHUS

MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Bpoynosckoe nemxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?2

22

Xapaxkrep JBUKCHUS U
B3aMMO/ICHCTBUS YaCTHIl BEIIESCTBA.
Mojenu cTpoeHust Ta3oB,
JKUJKOCTEH U TBEPABIX Tell

23

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

24

TermoBoe paBHOBECHE.

Temneparypa u €€ u3MepeHue.
IIxana remneparyp Llenbcus

25

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

28

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKIY
napamMeTpaMH COCTOSTHUS
Pa3peKEHHOTO ra3a»



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

H3omponecchl B 1€alIbHOM Ia3e U ux

bubmuorexa [JOK

29 rpadguyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
crnocoOsl e€ n3menenus. Konndyectro Bu6suorexa [JOK

30 TETIOTE! 4 pabora. BHyTpensss https://m.eds00.ru/ff0c5952
SHEPTHUsI OJHOATOMHOTO UACATHHOTO
raza

31 B bu6mmoreka [IOK

HABL TEILIOTIEpEatit https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.

3 KomnuecTBo TemioTsl npu Butmoreka [IOK
Tenonepesate. AnnadaTHbli https://m.edsoo.ru/ff0c5c36
nporecc

33 ITepBblii 3aKOH TEPMOAVMHAMUKH U bubnuoreka [IOK
€ro MPUMEHEHHUE K M30MpoIieccam https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs poIeccoB B

34 npupoze. Bropoii 3akoH Brbmiorexa [IOK
TepPMOIHAMHUKH https://m.edso0.ru/ff0c6230

35 [Tpunmun nevicteus u KII/ TenmoBoit bubmuorexa [JOK
MAIIHHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/I

37 DKooruyeckue npooaemMbl

TCIIJIOOHCPICTUKHA
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O06o0maromuii ypok

bubmuoreka [JOK

38 «MonekynspHas ¢puzuka. OCHOBBI
TePMO/THAMUKID https://m.edsoo.ru/ff0c6938
KontponpHast pabota mo Teme

39 «Monekynspras pusnka. OCHOBBI brbmorexa LIOK
TepPMO/IHHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBaHre U KOHIEHCAITUS. bubnuorexa [JOK

40 VcniapeHre 1 KUIeHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEJIbHAS

41 BJIQXKHOCTH BO3ayXxa. HackieHHbIN brbmorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS

42 CBOMCTB KprcTa/uioB. JXKumkue bubmmnorexa IIOK
KprcTamisl. COBPEMEHHBIC https://m.edso00.ru/ffOc65f0
MaTepHuabl
[1naBneHue u KpucTain3aIus.

43 VnenpHas TENI0Ta MJIaBICHUS. Bubmzorexa LIOK
Cy6ammanms https://m.edsoo.ru/ff0c6708

bu6mmorexa [IOK

44 Vpasienie Temosoro Oazanca https://m.eds00.ru/ff0c6820
OnexTpuzanus Tea. JNEKTPUIECKUN

45 3aps. JBa BUIA DIEKTPUUECKHX brbsmorexa LIOK

3apsIoB

https://m.edsoo.ru/ffOc6bcc
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HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bubmuorexa [JOK

46 HOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHMS
EKTPHYECKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc
B3aumoneiicTBue 3aps10B. 3aKOH

47 Kynona. ToueuHblii 31eKTpUYeCcKuii Bubsmorexa IIOK
3apss https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 2IEKTPUYECKOTO

48 nois. [IpuHuun cynepno3unuu Bu6nuoreka [IOK
DJIEKTPUIECKNX 10JIel. Jlnhnu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Paborta cnit aeKTpocTaTHYECKOro

49 nosis. Iorenman. Pasnocts Brbmorexa LIOK
TOTCHIHAJIOB https://m.edsoo.ru/ff0c6f00
HpOBOI[HI/IKI/I W JUDJICKTPHUKU B

50 3JIEKTPOCTATHYECKOM TIOJIE. brbmorexa LIOK
TluomeKTpudeckas POHULIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubnnoreka [JOK

°1 JeKTpotmKocTs. KomeHeaTop https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTb MIIOCKOTO

52 KOHJIEHCATOpa. DHEPIHs Brbmiorexa [IOK
3apsKEHHOT0 KOHIeHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopatopuast pabota "M3mepenue

3IEKTPOEMKOCTH KOHAEHcaTopa"
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54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO
armapara, CTpyHHOTr0 pUHTEpa.
DIIeKTpOCTAaTUYECKAs 3aIHTA.

3azemileHue IEKTPOpruOOpOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma it
y4dacTka 1enu

56

[TocnenoBarenbHOE, HapaIeNIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHHKOB. JlaGopaTropHas paboTa
«M3yueHune cMemaHHoro
COEJIMHEHUS PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1Jis TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtouHnka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOJIUMOCTh
TBEP/IBIX METAJIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
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DJIEKTPUUYECKUI TOK B BaKyyMe.

60
CBolicTBa 2JIEKTPOHHBIX TyYKOB
[ToynpoBOHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAsl IPOBOAUMOCTb. bubnuoreka [IOK
CoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax 1

62 pacIuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
ODNEKTPOIMTHYECKAS TUCCOLUALINSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTPUYECKUM TOK B ra3ax.
CaMOCTOSTEILHBIA U Bubnuoreka HOK

63 HECaMOCTOSATENBHBIN Paspssl. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue npuOopsl U
YCTpOI\/JICTBa " UX ITPAKTHYICCKOC Bubnuoreka HOK

64 npumeHenue. 1IpaBuia TeXHIKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok bubnmoreka [JOK
«DNEeKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme

56 «Qnekrpocraruka. [loctosHHbIN Bu6nmorexa [IOK

3NEKTpUYECKUl TOK. TOKHM B
Pa3JIMYHBIX cpeaax»

https://m.edsoo.ru/ff0c8a8a
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PesepBHblii ypok. KoHTpoabHas

67 paGoTa 1o Teme 1 bu6mmoreka [IOK
" TeKTPOTHAMHKA" https://m.edsoo.ru/ff0c8c56
PesepBHbii  ypok.  OO6oOmaromuii bubnmoreka [JOK
68 ypok 1o Temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoxa " Hara 00pa3oBaTelbHbIe
w/n oHTpoJbHbIe | [IpakTHyeckue MSYSHHS | Do
Bcero padoThI padoThI

ITocTosTHHBIC MATHUTHI ¥ X
B3anMo/ieicTBrE. MarHUTHOE MOJIE. bubnuorexa [JOK

1 BekTop MarHuTHON MHIYKIIHH. 1 https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHo€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena. bubmuorexa [JOK

2 B3aunmMoelicTBre TPOBOTHUKOB C 1 https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabota «3yuenue

3 MaFHETHO?O HpOJ'ISI KaTYH}_]ITIiI/I c 1 1 bubmiorexa IOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
IIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHnast pabota bubmuotexa [JOK

4 «HccnenoBanue nencTBus L L https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)
JleficTBME MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apSKEHHYIO bubnnoreka [JOK

S gactuny. Cuna Jlopenna. Pa6ora ! https://m.edsoo.ru/ff0c9df4
cuisl JlopeHna
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DneKTpoMarHuTHas WHTYKITHUS.
ITorok BEKTOpa MarHUuTHOU
uHaykiuu. DJ1C uHaykuuu. 3aKoH

ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

JlaGopaTtopHnast pabora
«HccnenoBanue sBICHUS
3H€KTp0MaFHHTHOﬁ WHAYKIOHUU»

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

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEePrust
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DIeKTPOMarHuTHOE TOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMArHHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs N1eYb

10

O6o06maromuii ypok «MarauTHoe
oJIe. DneKTpoMarHuTHas

WHIYKIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHas pabota 1o Teme
«MarnuTtHoOe 1nozJe.

DNIeKTpOMArHUTHasE UHIYKITUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58
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12

CB0OOIHBIE MEXaHUYECKHE
kosnebanus. 'apmonnyeckue
Kosie0aHusl. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

MepHoa MaJIbIX KOJICOaHH rpy3a
Ha HUTU OT OJIMHBI HUTU U MaCChI
rpy3a»

14

KonebarenbHblit KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
Kosie0aHus B U/1€aJIbHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAJIOTH
MEXy MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue 0 3aTyxaromux
KosieOaHusX. BbIHYX/IeHHBIE
MeXaHUYeCKue KojaeOaHus.
Pe3onanc. Beinyx/1eHHBIE
SJICKTPOMArHuTHBIC KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86
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IIepeMeHHBIH TOK.

CunyconaabHbIN TEPEMEHHBIHN TOK.
MoIHOCTh TEPEeMEHHOT0 TOKa.
AMIUTUTYAHOE U ICHCTBYIONIEE
3HAaYEHHUE CUJIbI TOKA U HANPSKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBozactso,
nepezaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOHCTBO U MPaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOro
TOKa, JIMHUH IIeKTpoIiepead

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

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosb3zoBanus
ANEKTPOIHEPTIUU B MOBCEAHEBHOM
KU3HU

21

Mexaandaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKOpOCTh pactpoCTpaHEHHUs U IJTMHA
BOJIHBI. HonepeqHLIe " IpOJOJIBHBIC
BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTBh 3ByKa. [ pOMKOCTH
3ByKa. Beicora ToHa. TemOp 3Byka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc
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:‘)J'ICKTpOMaFHI/ITHI)IG BOJIHBI, UX

23 CBOMCTBa U cKopocTs. [Ikana Bubmiorexa LHOK
IEKTPOMATHHTHBIX BOJH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBuACHUs. Pa3BuTue cpeacTs
cBs3u. Paguonokanus

25 KoHntponbnas padora «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEeHOE pacpocTpaHeHne

26 CBETa B OJJHOPOJIHOM cpejie. Bu6mnuorexa [JOK
TodeuHb1i nCTOMHAK CBeTa. JIyd https://m.edso0.ru/ffocd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceeta. [loctpoenue Bubmiorexa ITOK
H30GPasKEHHIA B IITOCKOM 3epKale https://m.edsoo.ru/ffOcd4e0

28 [Ipenomnenue ceera. [ToHoe bubmmorexa [IOK
BHYTPEHHEE  OTpa’KE€HHE. https://m.edsoo.ru/ff0cd7f6
[IpenenbHblii yroa noaHoro
BHYTPEHHETO OTPaKeHUS
JlaGopatopnasi pabora «M3mepeHue bubnmoreka [JOK

29 MIOKA3aTelIsl MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzobpaxenuii B

30 nuH3e. PopMyIia TOHKOW JTMH3BI. Bubmiorexa LOK

VYBennueHue JTUH3EI

https://m.edsoo.ru/ffOcddl1e
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31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
M300paXEHUH B TUH3AX)

32

Hucnepcus csera. Cl0KHBII cOCTaB
6emnoro csera. Lser. JlaboparopHas
pabota «Habmoaenue aucnepcuu
CBETa»

33

HNurtepdepennus ceera. udpakmus
cBera. JludpakunoHHas penéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBC€Ta

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npuOOPsI U yCTPOHCTBA
U ycioBuUsS ~ HMX  0€30IacHOro
IPUMEHEHUS

36

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
ITocTynaTel cnequaIbHON TEOPUHN
OTHOCHUTEIIHBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2

BPEMCHH U COKpAIICHUEC NJINHBI

38

OHeprus 1 UMITYJIbC
pENATUBUCTCKOM yacTullbl. CBA3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
DHeprus MoKost

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68
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KoHnTtpoinbHas pabora «OnrTuka.

bubmuorexa [JOK

39 OcHOBBI CIELIMANIBHOM TEOpUn
OTHOCHTENBHOCTID https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmymna Ilnanka. bubnmoreka [JOK

40 DHeprust 1 UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTIEOBAHUE

41 dororddexra. OnbiTer A. T bubmnorexa IOK
CroneTosa https://m.edsoo.ru/ffOcffc4
3akonbl porodddexra. YpaBHEHHE

42 OiiamreitHa st porodaddexra. Bubmorexa ITOK

https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» ¢hotorpdexra
Hasnenue cera. OnwiThl I1. H.

43 JleGeneBa. XuMuyeckoe J1eHCTBHE Bubmmorexa [IOK
cBera https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoucTBa U
MpaKTUYECKOe TPUMEHEHHE:

44 dboTorneMeHT, GOTOATIUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
Pemenue 3agad mo reMe «DJI1eMEHTHI bubmuorexa [JOK

45 KBaHTOBOH ONITHKI https://m.edsoo.ru/ff0d0302
Moaens atoma ToMcona. OnbITHI

46 Pesepdopna o paccesHuo 0yacTHil. bubanorexa LIOK

HJIaHCTapHaSI MOACIb aTOMa

https://m.edsoo.ru/ff0d091a
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47

ITocrynatel bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nydenue u nornoeHne GoToHOB
IIPY [IEPEXOJI€ aTOMA C OJJTHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Bubl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BosnHoBBIE cBOliCTBA YacThll. BoJIHBI
ne bpors.
KopnyckyisspHOBOIHOBOM 1yain3M.
CnoHTaHHOE U BBIHYKIEHHOE
U3IIy4eHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAUOAKTUBHOCTH.
Oneitel Pezepdopaa no
OIIPEJIETICHNIO COCTaBa
PAAVOAKTUBHOI'O U3JTYYCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-,
ramMman3inydenus. Bnusaue
PaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

52

OTkpeITHE IPOTOHA U HEMUTPOHA.

N3oromnel. Anbda-pacma.
DONEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-uznydyeHue

bubmuorexa [JOK
https://m.edsoo0.ru/ff0d1162
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53

DHeprus CBA3U HYKJIOHOB B S/IpE.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnaembl, IepCreKTUBHI,
9KOJIOTHYECKHUE aCIEKTHI IePHON
SHEPreTUKU

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

54

OnemeHTapHble YacTUllbl. OTKpbITHE
O3UTpoHa. MEeTO Il HAOIIOICHUS U

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

pErucTpainyy IeMEHTAPHbIX YaCTHII.
Kpyrasiii cron «®@yHaameHTanbHbIe
B3auMoJieiicTBus. EnuHcTBo
(bu3n4ecKoil KapTHHBI MUPa»

55

Bupg 3sé3nnoro neda. Co3sesnus,
HpKI/Ie 3Bé3I[I)I, IITaHEThI, UX BUIUMOC
nBrxenre. CojIHeUHas cucTeMa

56

Comnure. ComHeuHas akTHBHOCTb.

Nctounuk sHeprun CosHIA U 3BE31T

57

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0OBATEIbHOCTH. BHYyTpeHHEe
cTpoeHue 3B€31. COBpeMEHHBIE
IIPECTABIICHUS O IPOUCXOKACHUU U
sBosronnu CosHIa U 3BE37
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58

Muneynsiii [1yte — Hama
lNanaktuka. [lonoxxenue u nBUKEHUE
Connua B [Nanaktuke. ['anakTuku.
UYéEpHble ABIPHI B sIpax TaJaKTHK

59

Bcenennas. Pazoeranue raiakTuk.
Teopus bonpmoro B3peIBa.

PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpodiaembl
ACTPOHOMHH

61

KonTponbnas pabota «1eMeHThI

ACTPOHOMHUH U aCTPO(I)I/IL’»I/IKI/I))

62

Ob6o6maromuit ypok. Ponb puzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YeJI0BeKa

63

O6o6marmuii ypok. Pons 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(GopMUpOBaHUY MTPEICTABICHHI O
¢u3nueckoil kapTHHE MHUpa




65

O6o06maromuii ypok. Mecto
(U3HYECKOM KapTUHBI MUpPA B
00IIIeM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IIPEJICTABICHUI O MPUPOJIC

66

PesepBHbIl ypok. MaraurtHoe moue.

SHGKTpOMaFHI/ITHaH HHIAYKIHA

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH

68

Pesepnniit ypok. KBantoBas usuka.
DNeMEeHTHl aCTPOHOMUU U
acTpopU3UKHU

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

OBIIEE KOJIMYECTBO YACOB I10

68

I[TPOT'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEHEHME OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YYEHUKA

* ®msuka, 10 kmacc/ Mskumes ['.4., Byxosues b.b., Corckmii H.H. monm pemakimueii
[TapdentpeBoii H.A., Aknonepraoe o6miectBo «M3mgarensctBo «IIpocBemnienney * dusuka, 11
knacce/ Mskume ['.J1., Byxosues b.b., Yapyrun B.M. nox penakuueii [TappentseBoit H.A.,
AxkunonepHoe obmectBo «M3narensbctBo «lIpocBemenue»

METOJUYECKUNE MATEPUAJIBI JIUIA YUUTEJIA 1. Kabapauna O.®., Opnos B.A. Coopauk
HKCIEPUMEHTAIBHBIX 33IaHUH U MIPAKTUYECKUX paboT no ¢usuke 9-11 kimaccel - M.; AcTpens,
2005 2. JIeeutan E.I1. Actponomusi. YueOnuk mist 11 kitacca 06meo0pa3oBaTeIbHBIX
yupexaenuii - M.; IIpocsemienue, 2004 3. Mapon. A.E., Mapon E.A. ®u3uka. J[unaktuueckue
marepuanbl. 10 kiacc. 2- e uzn - M., [Ipoda,2005 4. Mapon A.E.,. Mapon E.A ®u3zuka.
Junaxktuueckue matepuanisl. 11 kmace. 2-e u3n - M., poda,2005 5. Mskumes I'.51., ByxoBies
b.b., Cotrckuit H.H. ®u3uka: Yuebnuk s 10 kinacca o01ieo0pa3oBaTenbHbIX yUpexaeHui: 17e
u3a. - M.; Ilpoceemenue, 2008 6. Msakuies I'.5., byxosues b.b., Hapyrun B.M. ®usuka:
YueOnuk muist 11 knacca o6meodpazoBaTenbHbIX yupexaenuit: 17 uzz. - M.; [Ipocsemienue,
2008 7. [Ipaktukym no ¢usuke B cpeaneit mkoine: Jdunakruueckuii Matepuai: [lox pen. byposa
B.A., uka FO.U. - M.; [Ipocsemienue, 1987 8. [Ipaktukym no ¢pusuke B CpeAHEN MIKOIIE:
Hunaxtuueckuit matepuan noa pea. [lokpockoroA.A. - M.; [Ipocsemienue, 1982 9. PriMkeBuu
A.T1. Coopnuk 3amau o ¢usuke 10- 11 kmaccer: 8-e uzn. - M.; Ipoda, 2004 10. Camoe moHOE
U3/JaHMEe TUITOBBIX BAPHMAHTOB pealibHbIX 3a1anuii EI'D: ®dusuka/aBTt.-coct. A.B.bepkos, B.A.
I'puboB. M.:Actpens,2009 11. Coopnuk 3anau o pusuke 10-11 knacesr: Coct. Crenanona
I'.H. 9-e u3x. - M.; [IpocBemenne, 2003 12. duznueckuii IpaKTUKYM JJISI KJIACCOB C
yriayOneHHbIM u3yuyeHueM ¢usuku: Junaktuaeckuit Matepuan ais 9-11 knaccos: [lox pen.
Huxka 10.U., Kabapauna O.®. - M.; [Ipocsemienue, 1993 13. @ponTanbHble 1a00OpaTOpHBIE
paboTtsl o gusuke B 7-11 kinaccax obmeoOpa3zoBaTenbHbIX yupexaeHuil: [log pea. byposa B.A.,
Huxudoponra I'.I". - M.; IlpocBemienue, «YueOnas nuteparypan,1996 14. llopun M.A1.
Actponomust —MH.: Xapsecrt, 1998

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

bubmuoteka [{OK https://lesson.academy-content.myschool.edu.ru/03/07 ITopran Nudoypoxk
https://infourok.ru/ I[Topran Yum.py https://uchi.ru/ http://www.mon.gov.ru — oputmaabHbIi caiiT
MunucrepcrBa oopazoBanus U Hayku P http://www.edu.ru — ¢peaepanbHblii mopTan
«Poccwmiickoe oOpazoBanue» http://www.school.edu.ru — poccutickuit o01eoOpazoBaTenbHbBIN
[TopTtan http://www.ege.edu.ru — mopran uHGpOpMamOHHON oAepKku EnnHoro
rocyJapCTBEHHOT0 3k3ameHa http://www.fsu.edu.ru — ¢eaepanbHbiil COBET 10 yueOHUKaM
MOuwuH P® http://www.ndce.ru — mopran yuyeOHoro kuuronsaanus http://www.vestnik.edu.ru —
xypHas BectHuk oOpasoBanus» http://www.school-collection.edu.ru — exunast koyekuus

i ppoBbIX 00pa3oBaTENBHBIX pecypcoB http://www.apkpro.ru — Akagemust TOBBIIICHUS
KBATH(UKAIIK U POGECCHOHATBHOM MEePErnoArOTOBKA PAOOTHUKOB 00pa30BaHUs
http://www.prosv.ru — caiit uznarenasctBa «lIpocserienuey http://www.history.standart.edu.ru —



npeIMETHBIN caiT uzgareiabcTBa «IIpocsemieaue» http://www.prosv.-ipK.ru — HHCTUTYT
noBbIeHus kBannpukanuu M3narenscra «IIpocBernenune» http://www.internet-school.ru
http://www.1september.ru —u3matensctBo «IlepBoe cenTsOps» http://vvvvw.som.fio.ru — caiit
denepannn MHTEpHET-00pa30BaHus, CETEBOE 00BEAMHEHUE METOIUCTOB http://www.it-n.ru —
poccHiickasi Bepcusi MEKIyHApOIHOTO MpoekTa CeTh TBOPUECKUX YUUTeNeH
http://www.standart.edu.ru — rocyaapcTBeHHbie 00pa3oBaTeIbHbIE CTAHAAPTHI BTOPOTO
MOKOJICHUS
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