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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil TporpaMMbl BOCHHUTAHHS W KOHIECIIMU MPETNoJaBaHUs y4eOHOTOo
npeamera «®Pusmka» B o0Opa3oBaTeNbHBIX OpraHum3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM @I'OC COO k mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTb peau3alMd MEXIIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpeaMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

dusmka Kak Hayka o Hanbosee oOLIMX 3aKOHAX MPUPO/IbL, BHICTYIAsl B KAU€CTBE y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIJ] B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIeXKAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe BSHEpreTHKH, TPAHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJyYEHHMs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuajl U3 BCEeX pa3zesioB (PU3MKHU, BKIIOUAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEN MaTepuai Kypca pU3UKu 00beTUHEH BOKPYT
¢usnueckux Teopuwil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKM C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3uku rnpenmnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonozcusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHAIbHOTO PUPOJIONIONIBE30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu (HOpPMUPOBAHHME MPEACTABICHUM O CTPYKTYpPE IMOCTPOCHUS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IIPEICTaBICHUAX O NPUPOJE, TPaHUIAX MPUMEHUMOCTH TCOPHM, I ONHCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).



CucTeMHO-IeITENbHOCTHBIN MOX0/] B Kypce (DM3MKU pealln3yeTcs MPEexXIe BCETro 3a CUéT
OpraHu3aIi IKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke OOBETUHEHBI B OOMIMN CITHCOK
YUEHUYECKUX MPAKTHYECCKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHaleHHusa KabuHera Gpusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAenseTcss PELIEHUI0 pacu€THBIX M KauyeCTBEHHBIX 3aaad. Ilpu stom
JUTSL PAaCYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJHOr0 pasjeia
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esoB. [ KaueCTBEHHBIX 3a/1au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (u3Mdeckod MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YypOBEHb Kypca (HU3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3UKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOKHO OBITH HEOOXOMMOE JTa00paTOpHOE 0OOPYAOBAHME IS BHIIOTHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOEe  000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 0OECHEUMBACT MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpamMMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil AJis HUCCIIEJOBAaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaBoparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PaboT (opMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOOecreuyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3YyUEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (opmupoBaHue yMeHUN OOBSACHATH SBJICHUS C UCIOJIb30BaHNEM (PU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.
Jloctmxenune 3TuUX Iieliell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3yueHHs Kypca (U3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:
e MpuoOpeTeHrne CUCTEMBbl 3HaHUN 00 O0mKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHE YMEHHIl TPUMEHSITh TEOPETHUYECKHE 3HAaHUSA s OOBSICHEHUS
busznyecKkux SBJICHUM B TNPUPOJE U JIA TNPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XU3HU;



® OCBOCHHME CIIOCOOOB pEIICHUS pa3IMYHBIX 33/7a4 C SBHO 33aJaHHON (hu3HYecKoi
MOJIeIbIO, 3aJla4y, MOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/aHue (PU3NYECKOM
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e noHuUMaHHe (U3MYECKUX OCHOB U MPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  UHTEpOpeTanud  HH(pOpMaruu,  ONpeneeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHUH JJISI Pa3BUTHs YMEHUI MMPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha wsydyenue ¢usuku (0a30BbI YypOBEHb) Ha ypOBHE CPEIHEro OOIIero oOpa3oBaHUs
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gpu3Mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YUYMTEb JellaeT BBIOOp MIpOBeICHHs J1a00pPaTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUSA

10 KJIIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl mo3HaHUs OKpyXkaromero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3ndeckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnasiorossle U IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NEepeMELIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIIBHON TOYKH OT BPEMEHH.

CBobosHoe nmajzieHne. Y ckopeHue cBOOOIHOTO Ma/IeHHs.

KpuBonuneliHoe nBwxeHue. J[Br>keHMEe MATEpUATIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YIJIOBAasi CKOPOCTb, JUHEHHas cKopocTb. Ilepuon u
yacTtoTa oopamieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: CHUIOMETp, JBHXKCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK ABUKEHHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoIeHHOro O/ YTJIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpasienue ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi



N3y4yeHne HEpaBHOMEPHOI'O ABUKEHHUSI C LIENBIO ONIPEIETICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS — MEXIYy — MOYTAMHM,  [POHACHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PpaBHbICE MPOMEXKYTKM BpPEMEHH IPH PABHOYCKOPEHHOM JBHXKEHHUHU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOcTH ["anuies. [lepoiil 3akoH HeroToHa. IHEpLManbHble CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoil 3akoH HerooToHa st
MaTepHaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [1711 MaTtepralibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectd. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuia CONMpOTUBICHUS
P ABUKEHUH TeJla B dKUJKOCTU WM rase.

[ToctynarenpHo€e 1 BpaliaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO TeIa.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIMUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKM (T€a), CACTEMBbI MaTepUAIbHBIX TOUYEK. MIMIynbe cubl u
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKH. Teopema 00 W3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToTenmanpHbie W HEMOTEHIHMAIbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.



[Tepexoxa moTeHIIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOILIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBsi3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnHast ABorajipo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bele  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, n3obdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemiecTBa, (oTtorpaduu MoOJEKy
OpPraHUYECKUX COETUHEHMI.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY NABJICHUS ra3a HA CTEHKHU COCYya.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHue Macchl BO3IyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPHI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucTteMa. BHYTpEHHsS >HEPrus TEPMOIMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHenus. KonnyecTBo TemioTsl U padota. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [eHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MamuHax. Koadduuuent nosnesnoro neiictsus terwioBoil mammusl. Lukn Kapho u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpPruu Tejla MpU COBEpLIEHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJ JEHCTBHEM CXKaTOr'0 BO3/yXa, HarpeBaHue s>Qupa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTPEHHEHN dHEpruu (TeMIiepaTypsl) Tea pu TeIIonepeaaye.



OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHUsl, PEaKTUBHOIO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanne u koHjeHcanus. HMcmapenne u  kuneHue. AOcolOTHas U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXa. HacelmeHHbIi nap. YaenpHas TEIioTa napooOpa3oBaHuUs.
3aBUCHUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucranmnuueckue u amopdubie Tena. AHH30TPOINHS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kpucramumszanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTMU  IMOJYYEHHS COBPEMEHHBIX MaTepualioB, B TOM  YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mose. Hanpsok€HHocTh snexTpuueckoro mnosid. [IpuHmun cyneprno3unuu
ANIEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modis. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B HJIEKTPOCTATUYECKOM IoJIe. J{UdaeKTpruecKas MIpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JIMdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcAaTopa OT IUIOIIAAU  IUIACTHH,
paccTosTHUSA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.



Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DJeKTpu4ecKoe COIIPOTHUBIIEHUE. VY nenbHoe COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DNeKTpOoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTpUYecKoi nenu. KopoTkoe 3amMblkaHueE.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBeHHass M MPUMECHAas MPOBOJUMOCTb IOJYNPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBEIE TPHOOPHI.

ONeKTpUYecKuii TOK B pacTBOpax M paciuiaBaxX 3JEKTPOJUTOB. ODIEKTPOJIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

OnexkTpudeckuil ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBINA pa3psaa. MonHus.
IIna3zma.

TexHuueckue ycTpoOHCTBA M TNPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, MCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

[IpsiMoe m3MepeHue IIEKTPOABMKYLIEH cHilbl. KOpOTKOe 3amblKaHME TalbBAHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTG BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

M3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Uzyuenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsieTCs ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdorna,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKUUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B )KUBOU mMpupone, 1uddys3us, ocMocC, TeII000MeH
JKUBBIX OpraHU3MOB (BH/bI TEIJIONEPENAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30oB, 3JIEKTpUYECKHE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMALNS, TaIbBaHUKA.



l'eoepaghus: BaxxHOCTH BO31lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonozusa: npeodpa3oBaHue IBMKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKK, WCIOJIb30BAHMWE 3aKOHA COXPAHEHHUS HMMITyJbCca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUraTtelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOUIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHU TTOIY4YEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, AJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, raJIbBAaHUKA.

11 KUIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

ITocTostHHBIE MarHuThl. B3anMojelCTBHE TOCTOSIHHBIX MAarHuToB. MarHuTHoOE IIOJe.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cynepno3uliuy MarHUTHBIX NOJIed. JIMHUKM MarHUTHOM
uHaykud. KapTtuna auHui MarHUTHOM MHIYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHUA MHAYKIMU MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MpOBOJJHUKOB C TOKOM.

Cwita Amriepa, €€ MOlyJib ¥ HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaslieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DIEeKTPOABMKYIIAS CUJIA UHAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapanes.

BuxpeBoe snekTpuueckoe Mmose. DNEeKTPOJABMXKYIIas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM TI0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHUKYIIEH CUIIBI MHAYKIIUH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIUH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS AIEKTPOMArHUTHON WHIYKITHH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KO1e0anus

Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kkojebanus. [apmonmueckue
koneOanus. Ilepumon, wacrora, ammutyna W  (asza koneOanmid. [IpyXKWHHBI MasSTHHK.



MareMaTHuecKuii MasiTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanuil. [IpeBparnenue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HUACATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMs MEXIYy MEXaHHYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUHM B MICATLHOM KojeOaTeTbHOM
KOHTYPE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BbIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOIACTBE IEKTpo3Hepruu. KynbTypa ucnonb3oBaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HM.

TexHuueckue yCTpoOiiCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HaGrotenune 3aTyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuumnorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYUIKW MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOIO0 TOKa B ILENM U3 MOCIEI0BaTeIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMAHUNIHBIE 0TIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosHbL. Ilomepeunble M mponosibHble BOJHBL. MHTepdepenuuss u audpaxius
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHHUS JJEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtanus BekTopoB E, B, V B snexrpomarautHON BOdHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, IpeJloMJIeHHe, moysipu3anus, audpakuus, uHTepdeperuus. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 31EKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBSI3U U TeIeBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKArOIIe Cpebl.

TexHuuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromeecst Teo Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.



Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI IMpeNIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus ceera. CnoxHbIH cocTtaB 6eroro cera. LBer.

Cobuparomue W paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasi CHjla TOHKOM JIH3bI. [locTpoeHune n3o0paxeHuil B coOMparomux U pacCenBarOIINX
nuH3ax. PopMyIia TOHKON JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. Judpakumonnas pemérka. YciaoBUe HAOMIOJCHHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(PPAKIMOHHAsS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOopBI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moziellb CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Moenu MUKpOCKOIa, TEIECKONa.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH

['panuibl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJSl CKOPOCTM CBETa B BakyymMe, IPHUHIHII
OTHOCUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka



Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM POTOHA C €ro YACTOTONH. DHEPTUS U UMITYIIbC
dortoHa.
OtkpeiTie u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna aius porospdexra. «Kpacnas rpanuna» dporodddexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpoOIiCTBaA M MpakTHUECKOe NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DoTo3heKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Vsnydenne u mornomeHnue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaanu3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.
TexHuueckue yCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX ClIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHno cocTaBa pagioakTUBHOTO U3ITyYEHUS.
CsoiicTBa anb(da-, 6era-, raMma-u3TydeHus. BnusHue pagnoakTUBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
DHEPreTUKU. DKOJIOTUUECKUE aCTIEKTHI AEPHON SHEPTETHUKH.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.
TexHnuecknue ycTpolcTBa M NPAKTHUECKOE MPUMEHEHUE: J03UMETp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUY€TunK HOHMU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB dacTuil (10 TOTOBBIM (oTorpadusim).
Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Oranbel  pa3Butus acTpoHoMuu. llpuxiiagHoe UM MHpOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMMa «CIEKTPajbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IOCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUH U 3Botoluu CoslHLA U 3BE31. DTalmbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tunbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npodaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJeNICHUs MTOJIOKEHHs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Ms
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax NesTeNTbHOCTH 4YeloBEeKa, pOJib M MeCTO (M3MKM W acTpOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIEHUN O IPUPOJIE.

Me:knpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkiacce OCYyLIECTBISETCS C yYETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbI (akt, rumoresa, (usnyeckas BeIUMUMHA, 3aKOH, TeOopus, HaOIIO/EHHeE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIHIA,
MpU3HAKU NI0JI00MS TPEYTOJIbHUKOB, OIPEIEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBMKEHUS B
KUBOW MpUpPOJE, ONTHUYECKHE SBJICHHS B JKUBOM mpupoje, AeWCTBUE paJvallud Ha JKHBbHIE
OpraHU3MBl.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DJEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA



OcBoenne yuebHOro mnpeamera «®dusnka» Ha ypoBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYUTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUuXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIlIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOYYaromerocss Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABIECHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2)IaTpPHOTHYECKOr0 BOCIIUTAHMUSA:

c(hOpMUPOBAHHOCTH POCCUIMCKOMN I'paTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yUu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3)AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IESATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyIIEro;

4)3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas ACTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢du3nyeckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6)3K0JI0THYeCKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJ00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAaHUPOBAaHUE M OCYLIECTBICHHE JIEHCTBHI B OKpY’Kalolled cpele Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

pacuIMpeHre OmbITa JeATeNbHOCTH JKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHU 10 (Ppr3uKe;

7)IeHHOCTH HAYYHOTI'0 IO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTH (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH N1eATeNbHOCTH, TOTOBHOCTh B IpoOIecCe U3YYeHUs (PU3UKU
OCYILECTBIISATh MPOESKTHYIO U UCCIIEI0BATEIbCKYIO eI TEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIE YHMBepPCcAIbHbIe yueOHbIe AeiicTBUS



ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OIICHUBATh PUCKHU MOCJIEACTBUI JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciegoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSTUAMHU W MeToAamu (pu3mdeckoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($uU3HKH, CTIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUS 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIpPETalluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTBhl IS JI0OKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINEe aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJy4YeHUs WHOOpMAIMU (GU3HUECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYHIECTBJIATh IIOMCK, AaHAJM3, CHUCTEMATHU3alUIl0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJTB30BaTh CpEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOpM WH(OPMAIIMOHHON 0€30MMacHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEpKaHWS B pasIWuyHbIX (opmatax ¢ ydé€Trom
Ha3HayeHWs WHGOpPMAllMM W I1EJNEeBOM ayAWTOpPHM, BBIOMpas ONTUMAIbHYIO (GopMy
MIPE/ICTABJICHHS ¥ BU3YATH3aIIAH.

KoMmyHnKaTHBHBbIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHNE Ha YpOoKaxX (PU3UKHU ¥ BO BHEYPOUHOH JCSITEIHPHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSTYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUKY 3PEHHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;
MOHMMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYAIbHON PaOOTHI;



BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAHMHUPOBATH
JEUCTBUSL MO €€ JIOCTHKEHUIO: COCTABIIATH IUJIAH JEHCTBUM, pACIpPENENsiTh POIU C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OILICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHbl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejjiaraTh HOBBIE IPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIe 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUs] PAacCUETHBIX M Kauye€CTBEHHBIX 3a]ad, ILJIaH
BBITTOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOMIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULIUHA B 00NacTH (PU3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
Y MBICIIMTEIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pe(IeKCUH ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS [0 UX CHHKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpUHUMATh ce0sl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B npotiecce 1O0CTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOrPaMMBbI IO (U3UKe AJis
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydyarOIIMXCsl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMpOBaHMs, BKJIFOYAIOILIETO CaMOKOHTpOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTHKEHHUIO IEeNd MU YCIexy,
ONTUMM3M, HHULMATUBHOCTh, YMEHNUE AEHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAKTHUECKOI
JIeITeIILHOCTH JIFOACH

YUUTBHIBaTh TPAHUIBl NMPUMEHEHHUS HW3YUYEHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKA, MHEPIUAIbHAS CHCTEMa OTCYETa, a0COTIOTHO TBEPIOE TENO, WACaTbHBIA Tra3, MOICIU
CTPOEHHS Ta30B, KUJIKOCTEH M TBEPABIX T, TOUCYHBIA HJIEKTPUUECKHUM 3aps] MpU pelIeHUU
buznyecKux 3a/1ad;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOpPUU CTPOSHHUS BEUIECTBA M DIEKTPOIUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BI)KEHUE, CBOOOJHOE TMaJeHuE Tell,
JIBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTeH M TBEPIBIX TeJl, M3MEHEHHEe o0bhEMa Tel MPH HarpeBaHUU
(oXJIaXXICHUH ), TEIJIOBOE PAaBHOBECHUE, MCIIAPCHUE, KOHICHCAIUS, UIABJICHHE, KPUCTAILIH3AINS,
KHUIICHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHSI Ta3a B H30MPOIEeCCaX, ICKTPU3ALUS T,
B3aMMOJICICTBHE 3aps/I0B;

OIMCHIBATh MEXAHHUYECKOE JIBFDKCHUE, UCIONB3Ys (DM3MUECKHUE BEITUYHHBI: KOOPIMHATA,
nyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tella, KHHETHYeCKas
9HEprus, NMOTCHIMAIbHAS JHEPTHs, MeXaHWdeckas padoTa, MexXaHWYecKas MOIIHOCThH, TpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUI CMBICH HCIOJb3YEMbIX BEIMYMUH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (PU3NICCKYIO BEITUIUHY
C IPYTUMU BEIUYUHAMU;

ONKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TEJI W TEIUIOBHIC SIBICHHS, WCIOJB3Ys
dbusznyeckne BEJIMYMHBI: JaBIIEHHUE Tas3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DJHEpTus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CpPETHEKBaIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, padora raza, Kod((UIMEHT MOJIE3HOTO JEWUCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UIECKHI CMBICI HCITOJIb3yEeMbIX BEJTUYHH,
uX O00O3HAYeHHS W EIAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (PHU3UYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh M3yYCHHBIE JJICKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIWYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOEe MOJe,
HANPSDKEHHOCTh TIOJIS,, TOTEHIMAal, Pa3HOCTh TOTEHIMAIOB; MPU OMUCAHUHM MPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONB3YeMbIX BEIIMYMH, WX OOO3HAYCHUS W CIUHUIIGI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SIBJIICHUS, UCIONIB3YS (PU3NYECKUE 3aKOHBI U
MPUHIMIGL: 3aK0H BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHA, 3aKOH COXpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS WMITYJIbCA, IPUHITUT CYTICPITO3UIIAN CHJI, TIPUHITATT
paBHOIPABHUsI MHEPLUATHHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BEICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEJHEH KHHETHYCCKOW DHEPIHH TEIUIOBOTO JIBFDKCHUS
MOJIEKYJI C a0COMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUS
IIEKTPUIECKOT0 3apsjia, 3akoH KylloHa, NMpU 3TOM pa3nyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIh30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJTHATE JKCIIEPUMEHTHI 110 HWCCIICJOBAHHIO (DPH3UYECKUX SBICHHUH W TIPOIECCOB C
UCIIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpMyIHpOBAThH
npobiemMy/3ajady W TUIOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;



OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BBIOMpATh ONTUMANbHBI CHOCOO H3MEpPEHUS M HCIOIb30BaTh H3BECTHBIE METOJIbI OLEHKU
MIOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (HU3NYECKUMH BEIMYMHAMU C HCIHOJIB30BaHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIUYHMH B BUZIE TaOIHI] U T'padUKOB, J1E1aTh BBIBOIBI
10 pe3yJbTaTaM HUCCIIEIOBAHUS;

coOnrofarh mpaBuia O€30IacHOr0 TpyAa IMPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
buznyeckue 3aKOHbI M MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/ladd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NUECKON BETHUNHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCTIONB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMaIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAMU U MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTyYaeMyro HH(OpMaLINIO;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHus 6€30MacHOCTH MpU 00pallleHuu ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, AJIS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COIMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENILHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJAJ Ka)XJOTO0 W3 YYaCTHHUKOB TPYIIBI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

K konny oOyuenust B 11 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
NeSITebHOCTH JII0/IeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKHX MOJIENEH: TOYSUHBIN
AIIEKTPUUYECKUM 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTh aTOMHOTO sIJIpa MPH PEeIICHUH (PU3NIECKUX 3a]1ad;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
DIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HMKH: DIIEKTpUYECKas MPOBOJAUMOCTB, TETIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE JEWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJIi HA IPOBOJHUK C TOKOM MW JBWKYIIUHCS 3apsi,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHeE,
npejomiieHue, WHTepdepeHus, Iudpaknus W TOJSApU3alUs CBETa, JHUCIEPCUST CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNe, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M ICKYCCTBEHHAs Pa/INOAKTHBHOCTE;

OINKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOE
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKH, SHEPTUsSl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO MOJIEH, MEepUoa W 4YacToTa KoieOaHuiM B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IPOIEcCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX



KoneOaHuii, (OKyCHOE pacCTOSHHWE WM ONTHYECKAas CHUJia JIMH3bI, NP OMUCAHUM MPABWILHO
TPaKTOBaTh (PU3UYECKUI CMBICH HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUYHUHY C IPYTHMH BETUIHMHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TPOLECCHI, HCIOJB3Ys (U3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus u
UMIyasC (OTOHA, IMEpPHOJ] TOoJypacmaja, SHEPrus CBSI3U AaTOMHBIX s/I€p, NPU OMNUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIOIB3YEMBIX BEIHYWMH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

aHAIM3UPOBATh (U3NYECKUE MPOILECCHl U SABJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAO0BAaTENIbHOIO U  IMAPALIEIBHOIO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHe OHHmTeHHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHHS
MacCcOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajna, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHUE W YCIIOBHS (TPaHHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OTpEIETATh HAMPABICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO TOJIsI TPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIIUCHIBATH N300paKeHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajIOM, TOHKOW JIMH301;

BBIMIOJHATh JKCIEPUMEHTH 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpMyIHpOBAThH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMUMH C UCTIOJIB30BAaHUEM TIPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBHCHMOCTH
GU3MYEeCKUX BEIMYMH B BUJE TaOmui W TpaduKoB, JelaTh BBIBOJALI IO pe3yjibTaTaM
UCCJIEI0BAHMS;

coOnroaarh mnpaBuia 0€30HacHOrO TpyAa IMPH MHPOBEACHUM HCCIEIOBAaHUNW B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHNUS;

pemiate pacu€THbIe 3aJaddl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
(bu3uYecKue 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHaIM3a yCIOBHUS 3aJ1a4ll BBIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIe s e€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NYECKON BETUINHBI,

pemarb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKU HEMPOTUBOPEUMBYIO ILIETIOUKY
PacCyXJIEHUI ¢ OTOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCTIONB30BAaTh TPU  PEIICHUM YYEeOHBIX 3a7ad COBPEMEHHBIE HWH(OPMAaIUMOHHBIC
TEXHOJIOTHH JIJIi TIOWCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA W TIPEICTaBICHUS Y4eOHOW W
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieueHnst 0€30MaCHOCTH TIPH OOpAIICHUH C MPUOOPaMH U TEXHUYECKUMH YCTPONUCTBAMH, JIJIS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeneniaTh O00f3aHHOCTH M IJIAaHUPOBATh JEATENbHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAKIOTO U3 YYACTHUKOB IPYIIIBI B
peleHne paccMaTpruBaeMoi pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/l Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI
Paznen 1.OU3UKA U METO/bI HAYUYHOI'O IO3HAHMU S
11 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa LIOK
' A i https://m.edso0.ru/7f41bf72
Wroro no pazueny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
2.1 Kusemarika > https://m.edso0.ru/7f41bf72
bu6mmorexka [IOK
2.2 Hunaviia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Htoro o pasneny 18
Paznen 3.MOJIEKYJISAPHASI ®PU3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUHn https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMUKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubmuorexa [JOK
' ®da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4.9JIEKTPO/IMHAMUKA
bu6mmorexa [IOK
4.1 IeKTpOCTATHKA 10 . . https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN 1eKTpUyecKuil ToK. Toku B 12 2 1 bubnnoreka [JOK
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Pa3iIUYHBIX CpE€aax

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

Hroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KJIACC
KosnuyectBo 4yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM u(ppoBbIe
Ne i/l IporpaMmb1 pas Beero Kontpoabusbie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThbI pecypesi
Paszpen 1.2JIEKTPOJIUMHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2.KOJIEBAHUSA U1 BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bu6nuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoreka [JOK
23 Ok 10 3 https://m.edsi.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3.0CHOBBI CIIEIUAJIbHOM TEOPUY OTHOCHUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnmuorexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubmorexa [IOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.3 ATOMHOC 57pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU
bubmuoreka [JOK
51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 7
Pa3znen 6.OBOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOYHOE INIJIAHUPOBAHHUE
10 KITACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOHTpﬁOJ‘lebIe HpaKTﬁnquKne w3ydeHus 06pA3OBATEILHbIC
padoTbI padoTbI pecypebi
1 Pusnka — nayka o npHpoje. Hayursie 1 L https://m.edsoo.ru/3c68e8ad
METO/IbI TIO3HAHUSI OKPYKAIOIIETO MUpa Heaens
Ponb 1 MecTo pusuku B popMupoBaHun 1-g
2 COBPEMEHHOW HAayYHOI KapTHHBI MHUpa, B 1 Henens https://m.edso0.ru/8525e6d9
MPAKTUYECKON EATeTLHOCTH JIIOICH &
Mexanndeckoe OBMKEHUE.
3 OTHOCUTENBHOCTh MEXaHUUYECKOTO 1 2-51 hitps://m.edsoo.ru/ab25722e
newkenus. [lepemerienue, CKOpoOCTb, HeJens
YCKOpEHHE
4 Pasromeproe npamomHeiinoe 1 24 https://m.edsoo.ru/4894alef
JIBUKCHHE HeJens
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PaBHOYCKOpEHHOE NPAMOJIUHEITHOE 3-s1
5 YCROP P https://m.edsoo.ru/23alabee
JIBUKEHUE Henens
. Yck -
6 CBobonroe naxemue. ¥ekopenue 31 https://m.edso0.ru/9121c8a8
cBOOOIHOTO Na/ICHUS HEJes
7 Kp HBOJIMHEUIIOE JIBHACHAC. Hlpuxerne 4-1 https://m.edsoo.ru/c2756a45
MaTepUaIbHON TOYKHU O OKPYKHOCTH Henens
[Ipunuun otHocuTenbHOCTH ["anuest. o
8 WuepiipanbHbie CHCTEMBI OTCYETA. https://m.edso0.ru/6e6f52b6
N HEeJeIst
[TepsbsIii 3akoH HproTOHA
Macca Tena. Cuna. [Ipunnun 5.g
9 CYNepo3ulu cul. BTopoii 3akoH Henens https://m.edsoo.ru/ed6e6c24
HproTona s MaTepuanbHOM TOUKU A
Tperuii 3akon Herotona niis 5-s1
10 P s https://m.edso0.ru/4733331e
MaTepUaIbHBIX TOUECK HEeJeIst
3akoH BceMUpHOTO TsiroTeHus. Cuna 6-s1
11 P https://m.edsoo.ru/1e8ac978
TskecTu. [lepBas kocMHuueckasi CKOPOCTh HEeJest
6-s1
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena Hexens https://m.edso0.ru/127bf378
Cuna tpenus. Koadduument tpenus. 7-g
13 Cuna conmpoTHBIEHUS NPH IBUKEHUU Helelst https://m.edsoo.ru/345d6fa3
TeJa B KUJAKOCTH WM ra3e A
[TocTymarenbHOE U BpalareabHOe
BUKEHHUE a0COIFOTHO TBEPIOTO TENA. 75
14 ABIDKEHUE A0COITIOTHO TBEPAIOTO Te https://m.edso00.ru/895793ea
MowmenT cuibl. Ilnedo cuinl. YcinoBus HeIes
paBHOBECHSI TBEPJIOTO Tea
NMnynsc MmaTepualbHOM TOYKH,
HCTEMbI MaTEPUAIIbHBIX TOYEK. 8-1
15 encte P oHe https://m.edsoo.ru/8fefedd9
Nmmysnbe cubl. 3aK0H COXpaHEHUS Henemns
nMITysbca. PeakTuBHOE TBUKEHUE
PaGoTta u MOIITHOCTH CHITBIL. 85
16 Kunetndeckasi SHEpTusi MaTepHaIbHON - https://m.edsoo.ru/f4cfcb76

TOYKH. TeopeMa 00 M3MEHCHUU



https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76

KHHETHYECKOM OHEPIun

[loTeHuumanpHas SHEPTHUsL.
[TorenimanpHas 3HEPTUs YIPyro

9-a

17 ne(hOpMHUPOBAHHON IPYKUHBL https://m.edsoo.ru/3571464d
[ToreHiranbHast SHEPrUs Tesia BOIM3U Heaes
MOBEPXHOCTHU 3eMIIU
[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBsI3b paObOTHI HEMOTCHIIUATBHBIX 9-g

18 CHJI C U3MEHEHHEM MEXaHUYECKOM https://m.edsoo.ru/9d2f72c8
SHEPTUU CUCTEMBI T€Jl. 3aKOH HeAc
COXpaHCHHS MEXaHUYECKON SHEPTHU
JlaGopatopHnas pabota «lccnenoBanue
CBSI3U paOOTHI CHIIBI C KF3MEHEHUEM 10-5

19 MEXaHHYECKOH SHEPIuHU Telia Ha Henens https://m.eds00.ru/13786138
MIPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTa
KonTtponbHas pabora 1o Teme 10-5

20 «Kunemaruka. JlnHamuka. 3aKOHBI Heses https://m.edsoo.ru/f7dcdb46
COXPaHCHHS B MEXaHUKE»
OCHOBHbBIE TIOJIOKEHHUS MOJIEKYIISIPHO-

21 KHHETHUYEeCKO! Teopuu. bpoyHoBckoe L1-a https://m.edsoo.ru/aecle3la
nsuxenue. Judpoysus Heaemt
XapakTep ABUKECHUS U B3aUMOJCUCTBUSA 115

22 YacTull BeuiecTBa. Moienu CTpOeHUS Henenst https://m.edsoo.ru/bff83b67
ra30B, )KUIKOCTEH M TBEPBIX TEI

23 Macca monekyn. KonnyecTBo BemecTsa. 12-5 https://m.edsoo.ru/cdf5adbl
[TocrosinHast ABoraipo HeIems
TemoBoe paBHoBecue. Temmeparypa u 19-4

24 eé uamepenue. lllkana Temneparyp S https://m.edsoo.ru/e3ea87d3
Lenbcus

25 Hneansusiii ras 8 MKT. OcnosHoe 13- https://m.edsoo.ru/e618e16d
ypaBHeHue MKT HeAemNs
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AbGcoutoTHas TeMiepaTypa Kak Mepa
CpeIHEeH KUHETUYECKON SJHEPTUuU

13-a

26 https://m.edsoo.ru/6641cla5
JIBMDKCHUS MOJICKYJ1. YpaBHEHHUE HeeIs
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 14-s https://m.edsoo.ru/e5ab1332
Heeus
Jlaboparopnas pabota «MccienoBanue 14-5
28 3aBHCHMOCTH MEXKy MapameTpamMu Helels https://m.edsoo.ru/b3ef54e2
COCTOSIHHSI Pa3pPEKEHHOTO ra3a a
29 Msonpouecchl B HACAILHOM rase H HX 154 https://m.eds00.ru/69b2d137
rpaduIecKoe MpeCTaBICHHE Hees
BnyTtpennss sHeprus
TEPMOJIMHAMHYECKOM CUCTEMBI U 15-9
30 crocoObl e€ n3meneHust. Konndyectso Heneis https://m.edsoo.ru/d5a6ccfd
TEIUIOTHI ¥ paboTa. BHYTpeHHSIs SHEprHst a
OJTHOATOMHOTO HCaIbHOIO rasa
31 Bune! teronepenaun 16-5 https://m.edsoo.ru/d8eacc95
Heaems
VY nenbpHas TEI0EMKOCTh BEIIECTBA. 16-5
32 KonngecTBo TemioTs! npu https://m.edsoo.ru/8ef74ad1
. HeJes
Teronepenaye. AauabaTHbIN poIiece
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 17-a https://m.edsoo.ru/facda34c
MIPUMEHEHHE K U30IPOIIeccaM HeJes
34 Heobparumocts npoueccos s npupore. 17 https://m.edsoo.ru/96ealcc3
Bropoii 3ak0H TepMOAMHAMHKH HeIems
35 Hpusumn gedicrans u KT renuoso 18- https://m.edsoo0.ru/c9a7d139
MaruHbI HeIems
36 Huka Kapuo u ero KITJ 18- https://m.edsoo.ru/2al4cbl15
HeIems
37 IKOJIOTHHECKUE IPOOIEMEI 19-1 https://m.edsoo.ru/c9a7d139
TEIUIO3HEPTETHKH HeIems
38 Oo6o6maromuit ypok «MoJeKyspHas 19-s https://m.edsoo.ru/3a67c55f
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¢uzuka. OCHOBBI TEPMOJMHAMUKI Heaens
KounTponbhas pabota no teme 20-5

39 «Monekynsapaas ¢puznka. OCHOBBI Henels https://m.edsoo.ru/3a69ad11
TEPMOJTUHAMUKI» A

40 Iapoobpasosarue u KonxeHCaNUA, 20-4 https://m.edsoo.ru/a6b9b69f
Hcnapenue u xunenue HeIels

41 ABCOMIOTH 1 OTHOCHTEILHAA . 21-a https://m.edsoo.ru/f1f8c83f
BJIQXKHOCTh Bo3Ayxa. HacklmeHnHslii map Heaens
TBépnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tena. AHU30TPOIIHS CBOWCTB 21-s https:/m.edso0.ru/fL{8c83f
KpuCTaIIoB. JKuKnue KpucTasibl. Heaens
CoBpeMeHHbIE MaTePHAIIbI
[1naBneHue U KpUCTAUIA3ALIMSL. 994

43 V nenbHast TEIIOTA MIABJICHHUSL. https://m.edso0.ru/33dc65d2

Heaens

Cybnumarus

44 YpaBHeHHE TEII0BOro O6amaHca 2274 https://m.edsoo.ru/bb4aec81

HeJens

45 DTISKTPU3AHA TEN. CKTPHHECCKH 23-4 https://m.edsoo.ru/a8975218
3apsif. [[Ba Buga SJeKTpUUECKUX 3apsiioB Heaens
[TpoBOAHMKY, TUINEKTPUKH U 235

46 MOJTYITPOBOTHUKHU. 3aKOH COXPaHCHHS Heners https://m.edsoo.ru/37ed68d1
ANEKTPUYECKOTO 3apsaa A
B3aunmopeiicTBue 3apsa10B. 3aK0OH 245

47 Kynona. To4e4HblIii 3eKTPHUUSCKHIA ool https://m.edsoo.ru/e794dad8
3apsg gt
Hanpsok€HHOCTD 3JICKTPHYECKOTO TOJIS. 2l

48 [TpuHIMT CynepnO3ULUH FITEKTPUIECKUX Henels https://m.edsoo0.ru/c9451bee
rosiel. JInHnn HanpsHKEHHOCTH A

49 PaboTa cwit anexkTpocTaTuuecKkoro mossi. 25-51 hitps://m.edsoo.ru/ee5c7673
[Totennman. Pa3HocTh MOTEHIIMATIOB HeJens

50 TIpoBOHHKH 1 IHONCKTPHKH B 2574 https://m.edsoo.ru/3fab6c85
ANEKTPOCTATUYECKOM II0JIE. HeJens
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,HI/ICBJICKTpI/I‘ICCKaﬂ IIPOHUIIACMOCTD

51 DnexkrpoéMkocTh. Konmercarop 26-1 https://m.edsoo.ru/3daf6df9
Heaems

DNEeKTPOEMKOCTD IIIIOCKOTO 2651

52 KOHJIeHCaTopa. DHEPrus 3apsKEHHOTO S https://m.edso0.ru/8177e866
KOH/IeHCATOpa

53 Jlabop aroprai pabora "H3Mepe,fme 1 274 https://m.edsoo.ru/86cc7f54
ANEKTPOEMKOCTH KOHJIEHCATOPa Heaens
[TpuHIMnI neiCTBUS U IPUMEHEHNE
KOH/ICHCAaTOPOB, KOMTUPOBAIILHOTO 975

54 arrmapara, CTpyiHHOro IpuHTepa. Heenst https://m.edso00.ru/57d2f644
DNeKTpocTaTUYECKas 3allluTa.
3a3emIieHue AIeKTPONpPrUOOPOB
DNEeKTpUUECKUN TOK, YCIIOBUS €r0

55 cyuiectBoBanus. [loctosHubIi Tok. Cuna 28-5 https://m.edsoo.ru/5f18e57¢
toka. Hanpsbxenne. ConpoTHBIICHHE. Henens
3akoH OMa 1l yyacTKa Lenu
[TocnenoBarenpHOE, TapaIETBLHOE,

56 CMCIIAHHOC COC/IMHCHHE MPOBOHUKOB. 0.5 28-1 https://m.edso0.ru/16e1d6f8
Jlaboparopnas pabota «3yueHue Hesens
CMEIIAaHHOTO COCTMHEHHS PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTH AIEKTPUIECKOTO 29-51 https://m.edsoo.ru/deed7cd5
ToKa. 3akoH Jlxoyns-JIlenna HeJems
3axon OMa 71 TOJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe 90-5

58 3aMblkaHue. JJaboparopHas pabora 0.5 https://m.edsoo.ru/d27bf8b1

Heems

«3mepenne DJ]C ucTouHMKA TOKA U €T0
BHYTPEHHETO COMPOTHUBICHUS
KonTpomnpHas pabota mo Teme 305

59 "DnexTpoaunamuka" / Becepoccuiickas https://m.edsoo.ru/635d6acd
MpoBepoyHas pabora Heae

60 O06o0marmuil ypox 30-s https://m.eds00.ru/9752944d
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«OnexTpoarHaMuKay / Beepoccuiickas HEeNeIs
poBepouHas paboTa
DNEeKTpOHHAs POBOJUMOCTD TBEPIBIX

61 METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS 1 31-a https://m.eds00.ru/9e45fffd
METAJIJIOB OT TEMIIEPATYpPHI. ICHE
CBepXnpoBOJIMMOCTD

62 JVICKTPUUCCKHI TOK B BAKYYMC. 1 31-x1 https://m.edsoo.ru/1756¢ccll
CBolicTBa 3JIEKTPOHHBIX ITYYKOB HeJels — '
[TomynpoBOIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBOMCTBA 32-5 )

63 0~ n-nepexosa. [OMyPOBOHIKOBHIE 1 - https://m.edsoo.ru/8caf19d3
prOOpPHI
DNEeKTpUYECKH TOK B pacTBOpax U

64 pacriaiaBax SJCKIPOTHTOB. 1 32-1 https://m.edso0.ru/2d19db3b
DNEKTPOIUTHYECKAS AUCCOIUAITHS. Heaens — :
DneKTpoIn3
DNeKTpUYecKuil TOK B ra3ax.

65 CamocrosTenbHbIH " 1 33-1 https://m.edsoo.ru/e95aclce
HECaMOCTOSITENbHBIN pa3psii. MonHus. Hesens
[Inazma
DneKTpudecKre MpruoOphl U yCTPOICTBA 334

66 U MX MPAaKTHYECKOE MPUMEHEHHE. 1 https://m.edsoo.ru/63cedfbc

Hesens

[IpaBuiia TeXHUKH 0€30aCHOCTH
KonTponbhas pabota no teme
«Quekrpocratuka. [TocTosHHBIM 34-a .

67 INEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX . HeJens https://m.edsoo.ru/858efadd
cpenax»

68 K(J)Igggualomm ypok o remam 10 1 ii;m https://m.edsoo.ru/d44cf6f4

OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
11 KJIACC
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KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero Konrpoubhble | IIpakriieckue H3yYeHUs oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypesr
[TocTostHHBIE MATHUTHI U X
B3auMoOAeiicTBHE. MarHuTHOE II0JIE. 1-a
N 1 https://m.edsoo.ru/dd28af1d
Bexrop MarHuTHOM MHAYKUMU. JInHUK HeJels P
MAarHuTHON UHAYKIIMHU
MarsuTHO€ noje IPOBOJHUKA C TOKOM. 1-g
OmeiT Dpcrena. Bzaumoneiicteue 1 Henens https://m.edso0.ru/91ec1665
MIPOBOJIHUKOB C TOKOM a
Jlaboparopnas padora «M3yuenue 2-51
PatopHai p Y1 1 1 https://m.edsoo.ru/chb4e22c
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM) HEeJeIst
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Curita Amriepa. eg
JlabopatopHnast pabota «MccnenoBanue 1 1 Henens https://m.edsoo.ru/4c792b5c
JEUCTBHUS MOCTOSTHHOTO MarHuTa Ha a
pPaMKy C TOKOM»
JlelicTBMEe MarHUTHOTO TTOJIS Ha 3g
JIBIDKYIIYIOCS 3apsKEHHYIO YacTHILY. 1 https://m.edsoo.ru/efd1d4f4
HEeJEeIst
Cuna Jlopenna. Pa6ota cuisl Jlopenua
DOnexkTpomarauTHas HHAyKIUs. [loTok
BEKTOPA MArHMTHOH urykin. HJIC 1 31 https://m.edso0.ru/e89a67f1
WHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM HEeJeNs — '
nHaykiuu dapanes
JlaGopatopHnas pabora «/ccnenoBanue 4-51
paTopras b I 1 https://m.edsoo.ru/d6887aeb
SIBJICHUS! DJIEKTPOMArHUTHON MHIYKIIHH HEJENs
NunykTuBHOCTS. SIBIEHUE
camomHykiH. SIC camMOonHAyKIwH. 1 4-s https://m.edsoo.ru/f4353eal
OHeprus MarHUTHOTO TOJIS KaTYLIKU C HEeJEs — ]
TOKOM. DJIEKTPOMArHuTHOE I0JIe
TexHuyeckue yCcTpoucTBa U UX 5-s1
yerp 1 https://m.edsoo.ru/3eb8de3f
MIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI, HEeJEest
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3JIEKTPOMArHUTBI, dJIEKTPOABUIATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTULL,
WHAYKIMOHHAs [I€Yb

10 Obobmaiommii ypox «Marnutroe nose. o4 https://m.edsoo.ru/3a2fd5b6
DJIeKTPOMArHUTHAS UHIYKITUS HeJEems
KonTponbHas pabora 1o Teme 6-51

11 «MarHuTHOE 1oJie. DJIeKTpPOMarHuTHast Hees https://m.edsoo.ru/6de9c327
WHIYKIHS
CB000O1HBIE MEXAHUYECKHUE KOJICOAHNUS.

12 I'apmonnueckue KOJ‘Ie6aHI/IiI. YpaBHeHHE 6-s1 hitps://m.edso0.ru/18c5f98f
rapMOHUYECKUX KOJICOAHHIA. HeIems
[IpeBparieHue sHeprun
Jlaboparopnas padota «VccienoBanue

13 34BUCHMOCTH TCPUOJA MaJIbIX /-1 https://m.edsoo.ru/73d43b2b
KoJIeOaHUH TPy3a HA HUTH OT JUIMHBI Heems
HUTH U MacChl Ipy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHHS B .

14 UJealbHOM KOJIeOaTeTbHOM KOHTYPE. Henenst https://m.edso0.ru/a931b8b2
AHAIIOTHS MEXIY MEXaHHUSCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAaHHSIMU
®dopmyna TomcoHa. 3aKOH COXpaHEHHS 84

15 SHEPIHUHU B HICATBHOM KOJIeOaTeIbHOM - https://m.edso0.ru/a7517812
KOHTYpE
[IpencraBneHue o 3aTyxaromx
KosieOaHusx. BoIHyKIeHHBIC 8q

16 MexaHHJecKHue konedanns. Pe3onanc. https://m.edsoo.ru/6ac54bc2
BbIHYKI€HHBIC 2JIEKTPOMAarHUTHBIE Heaem
KoyebaHus
IlepemennsbIit Tok. CUHYCOUJAJIBHBIN

17 MepeMEHHBIH TOK. MorHocTs 9-1 https://m.edso00.ru/98fd794e
MEPEMEHHOT0 TOKa. AMIUTMTYTHOE U HeJEems

JIEWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
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HAIIPsAXKCHUA

Tpancdopmarop. [IponsBosacTso,

9-g

18 nepenava u norpedieHue Hexens https://m.edso0.ru/5b6e7722
AIIEKTPUYECKON SHEPTUU
YCTpoiCTBO M MPAKTUUECKOE

19 NPUMEHEHHE YICKTPHUUECKOTO 3BOHKA, 10-s https://m.edso0.ru/1bh9e9bl
reHepaTopa MepeMeHHOro TOKa, JIMHUN HeJens — '
aJIeKTporepeaay
DKOJIOrM4eCKHe PUCKU TpU

20 TPOHBBOICTBE SICKTPOSHEPTHH. 10- https://m.edsoo.ru/f751e3ad
KynbTypa ucronb3oBaHus Henens
AIIEKTPOIHEPTUH B TOBCETHEBHOM KH3HU
MexaHn4ecKkue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. Tlepuon. Cropocts Ll https://m.edsoo.ru/f66aab18
pacnpoCcTpaHeHUs U JUTMHA BOJIHBI. HeJemns
[Tonepeunbie U POIOTBHBIC BOJIHBI

22 3ByK. CKOPOCTH 3BYKa. I POMKOCTE 11 https://m.edsoo.ru/f344ef71
3ByKa. Boicora Tona. TemOp 3ByKa HeJens
DJIeKTPOMArHUTHBIC BOJIHBI, UX CBOMCTBA 19-4

23 u ckopocTh. [Ikana 31eKTpOMarHuTHBIX Henenst https://m.edsoo.ru/f575da87
BOJTH

24 [TpUHIMIIB PAJUOCBS3U U TSICBHUICHUSI. 12-5 https://m.edsoo.ru/fae4d6bh
Pa3BuTne cpencts cBs3u. Pagnonokarus HeJens

o5 KonrtponbHas pabora «Konebanus u 13-s https:/m.eds00.ru/51921a96
BOJTHBI» Heems
[IpssMonuHENHOE pacIpOCTpaHEHHE 13-5

26 CBETa B OAHOPOHOM cpene. ToyeuHslii Hexens https://m.edsoo.ru/ecc67fbd
HWCTOYHHUK cBeTa. JIyd cBeta
OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS 14-5

27 csera. [TocTpoenue nzobpakeHuii B - https://m.edsoo.ru/f93a7f3a
IUIOCKOM 3€pKajie

28 [Ipenomnenue ceera. [TonHoe 14-5 https://m.edsoo.ru/b84d3bce
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BHYTpeHHee oTpakeHue. [IpenenbHblii HeJens
YroJl IOJHOTO BHYTPEHHETO OTPasKeHUS

29 Jlaboparopuas pabota «Msmepernue 154 https://m.edso0.ru/63c67a56
MIOKa3aTesl MPEIOMIICHHS CTEKIIa Heaens
JInnzel. [TocTpoenue n3o0pakeHuit B 15-5

30 muH3e. Dopmyia TOHKOW JTUH3BI. https://m.edso0.ru/5472dd85

Heens

YBennueHue JTMH3bI

31 Ha6f) patopHas pa60T% «Hcenenosanne 16- https://m.edsoo.ru/b3a2484b
CBOMCTB M300pKEHUH B JIMH3AX) Henens
Hucniepcust ceeta. CIIOXKHBIA COCTaB

30 oenoro ceera. L[er. JlabopaTopHas 16-s hitps://m.edsoo.ru/faf7£386
pabora «Habmoienue nucrepcun HEeIeIs
CBETa»

33 Murepdepenua caera. I[H(b?amm L7 https://m.edso0.ru/32d4c656
ceta. [ludpaxkiuonnas pemeérka Heaens

34 HonepetrocTs CBETOBBIX BOIH, 174 https://m.edso00.ru/673347ce
[Tonspuzanus ceera HeIes

35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U 18-s https://m.eds00.ru/9f12c94e
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs Heaens
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM 18-5

36 MexaHHUKH. [locTynaTel crieruanbHOM ool https://m.edso0.ru/b246554b
TEOPUU OTHOCUTENBHOCTH A
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 19-5

37 3amMe/ieHre BPEMEHH M COKPAIlCHHE oo https://m.edso0.ru/368c57be
JUTHHBI a
DHeprus ¥ UMIYJIbC PEIATHBUCTCKOM 19-5

38 gacTuilbl. CBS3b MAaCChI C SHEPTUEH U Heners https://m.edsoo.ru/cdba9f4e
UMITYJIECOM. DHEPTHSI IIOKOS A

39 KOHTpOJ'II)HafI pabora «Ontruka. OCHOBBI 20-s hitps://m.edsoo.ru/46edc9e?
CHEINATLHON TeOPUU OTHOCUTEIBHOCTH HeJens

40 ®oronsl. opmyna [Inanka. DHeprus u 20-s https://m.edsoo.ru/eedc67f5
UMITYJIBC GOTOHA HeJens
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OTKpBITI/Ie " UCCIICAO0BAHUEC

21-g

41 dororddekra. Onwitel A. I'. Cronerosa HeJeIs https://m.edso0.ru/97eab8d4
3akonbl potorddekra. YpaBHeHUE 91-g

42 DitHmnreitna as porosddekra. https://m.edsoo.ru/2e768471
«Kpacnas rpanuna» gortorddexra HeAeis

43 Hasnenue ceera. Onwitsl [1. H. 22-51 https://m.eds0o.ru/e153c199
JleOeneBa. XuMHU4ECKOE IEeliCTBUE CBETA HEIes — .
TexHuueckue yCcTpoicTBa U
MPAKTUYECKOE TPUMEHEHHUE: 22-51

44 (I)I())TOBJICMCHT, (I)I())TOI[aTtH/IK, COJIHEYHas HeIens hitps://m.edsc0.ru/e3ab6ead
Oarapesi, CBETOAHO]]

45 Pemenue Eaﬂaq 10 TEME «DJIEMEHTBI 23-1 https://m.edsoo.ru/fed96bc6
KBaHTOBOM ONTUKU» Heaens
Monens atoma Tomcona. OnbITbI 935

46 Pesepdop/ia 1o paccessHUIO 0-4acTHII. https://m.edsoo.ru/ba433c76
[LmanerapHast MoJeIb aToMa HeAe

47 [Moctynater bopa 24-1 https://m.edso0.ru/45ee9829

Hesens

W3ny4eHue u norioiieHue GOTOHOB MpH 245

48 Mepexoie aToMa ¢ OJTHOTO YPOBHSI - https://m.edsoo.ru/2b8a47f1
SHEPIUM Ha Apyroi. Buasl criekTpos
BoiHOBBIE cBOMCTBa yacTull. BosHbl ne

49 Bbpoina. KopnyckynsipHO-BOJIHOBOR 25-5 hitps://m.edsoo.ru/fad95abl
nyanu3M. CHOHTaHHOE U BBIHYXIEHHOE HeJeNs — ]
U3ITy9YeHUE
OTkpbITHE PaTUOAKTUBHOCTH. ONBITHI 254

50 Pesepdopna no onpeneneHnio cocraa Hexens https://m.edsoo.ru/ae3cad4?2
PalMOAKTHBHOTO H3ITyYCHHS
CgoiicTBa anb(da-, 6era-, ramma- 26-s1

51 u3JIyueHus. BiusHue painoakTHBHOCTH Henes https://m.edsoo.ru/421844c4
Ha >KUBBIE OPTAHU3MBI

52 OTKpbITHE IPOTOHA U HEUTPOHA. 26-5 https://m.edso0.ru/28f5e132
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N3otomnbl. Anbda-pacnaa. IaeKTPOHHBIHA
Y TIO3UTPOHHBIHN OeTa-pacnaz. ['amma-
U3ITy4yeHue

HeeIs

53

OHeprus CBA3M HYKJIOHOB B S7pE.
SAnepHble peakuuu. SnepHelil peakTop.
ITpo6aemsbl, epcreKTUBEL,
9KOJIOTUYECKHE ACIIEKTHI A1ePHOMN
JHEPreTUKU

27-a
HEIeNs

https://m.edso0.ru/66b9f3el

54

55

OnemeHTapHble YacTULBl. OTKpBITHE
Mo3UTpoHa. MeTo bl HAOTIOICHUS U
pErucTpanyy 3JI€MEHTapHBIX YaCTHLI.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3auMojieicTBus. EnnHCcTBO hr3nueckoit
KapTUHBI MUpa»

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[TpuknagHOE 1 MHPOBO33PEHUECKOE
3HAa4YCHUE aCTPOHOMHUU. Bu1 3BE31HOTO
Heba. Co3Be3ius, pKue 3BE3bI,
IIJTAHETHhI, UX BUJUMOC IBUXKXCHUC.
ConneyHas cuctemMa

27-g
Henens

28-1
Hemens

https://m.edso0.ru/e9fdd819

https://m.edsoo.ru/47714642

56

Comnnaue. CoyiHeuHast aKTUBHOCTb.
Ncrounuk sHepruu CosHIA U 3BE3 ]

28-1
Hemens

https://m.edso0.ru/2aeae422

57

58

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKHU.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEeACTaBICHUS O
IIPOUCXOXACHNUHU U 3Bostonnu CosHLa u
3BE3]T

Mnuneunsiii [1yte — Hama ['anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNamaktuke. 'anmaktukn. Y€pHbIe BIPHI B
sJIpax rajJlakTUK

29-g
HEeHens

29-g
HEeHens

https://m.edsoo.ru/87fe5a43

https://m.edsoo.ru/b483a86f

59

Bcenennas. PaszOeranue rajakTuk.

30-a

https://m.edsoo.ru/8bdaf7d2
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Teopust bonbiioro B3peiBa. PenukroBoe HeJens
n3nydyeHue. MertarajiakTuka

60 Hepemennsie mpo6iieMbl aCTPOHOMUHT 1 i(e);:m{ https://m.edsoo.ru/dec5d24b

61 Konrposbras pabora «3nements 1 31-x1 https://m.edsoo.ru/fb1faeda
aCTPOHOMHUH U aCTPOPHUIUKI Heaems
O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUU B IKOHOMHUYECKOM, 315

62 TEXHOJIOTHYECKOM, COIMAILHON 1 1 Heneis https://m.edsoo.ru/6b1b47b9
ATUYECKOH cdepax AedaTeIbHOCTH a
YeJI0BeKa
O6o6maromuii ypok. Pois u Mecto 394

63 (U3HMKH ¥ aCTPOHOMHH B COBPEMEHHOMN 1 Heneis https://m.edsoo.ru/2522c6¢f
Hay4YHOU KapTHHE MHpPa A
O6o06maromuii ypok. Pois ¢pusndeckoii

64 TeopuH q)OPBEHpOBaHHH . 1 32-1 https://m.edsoo.ru/cfd73796
MIpeJICTaBICHUI O PUBNYECKON KapTHUHE Heaens
MUpa
O606matonuii ypok. Mecto

65 (pu3HHCCKOi KAPTHHEI MHPA B 00MIEM 1 334 https://m.edsoo.ru/81ad3288
pSTy COBPEMEHHBIX €CTECTBEHHO- Heemns
HAyYHBIX TIPEJCTABICHUN O IPUPOE

66 MaruauTtHoe nose. DIeKTpPOMarHuTHas 1 33-a hitps://m.edsoo.ru/6e593eb
WHTYKITHS Heems

67 OnTuka. OCHOBHI ClIeIMAIBLHONW TEOPUU 1 34-s https://m.eds00.ru/c637b146
OTHOCHUTEJIEHOCTH HeJens
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

JleMOHCTpHpOBaT, Ha MNpPUMEpPax poJib W MeCTOo (UBHKU B
(hOpMHUPOBAaHMKM COBPEMEHHON HAYYHOW KapTHHBI MHUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU NEATEIBHOCTU
Jonen

10.2

VY4uThIBaTh I'PaHMLbI NPUMEHEHUS U3YYEHHBIX (DPU3MYECKHX MOJEIei:
MaTepualibHas TOYKa, MHEPLUAIbHAs CHUCTEMa OTCUETa, abCOJIOTHO
TBEPAOE TEJO, UIACAIBHBIN I'a3; MOAEIU CTPOEHUS ra3oB, KHUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIH OJJIEKTPUUYECKUM 3aps] — IMpH pelIeHUuU
dbu3nueckux 3anaq

10.3

10.4

10.5

10.6

Pacno3naBate usnueckue sBiaeHUs (MPOLECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJSIPHO-KHHETHYCCKON TEOpHH
CTPOCHMSI  BEIIECTBA M  DJIGKTPOJWHAMHUKU: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBM)KEHHE, CBOOOJHOE IaJeHuEe
TeJN, JBUKCHHE 110 OKPYKHOCTH, WHEPIHUs, B3aMMOJICHCTBHE TEII,
muddy3us, OpoyHOBCKOE IBHKEHUE, CTPOCHUE YKHIKOCTCH U TBEPIBIX
TeN, U3BMEHEeHHE 00bEMa TeJl IIPU HarpeBaHUM (OXJIAXKICHUH ), TEIIOBOC
paBHOBecHe, UCTIApCHHUE, KOHJICHCANMSI, TIIaBJICHUE, KPUCTAITU3AIINS,
KHUIICHUE, BIIAXHOCTh BO3JlyXa, MOBBIIICHUE JABJICHHS Ta3a MPHU €ro
HarpeBaHUM B 3aKPBITOM COCYyJE, CBS3b MEXAY NapamMeTpaMu
COCTOSIHMSI Ta3a B MU30Ipolieccax; AIeKTpHU3alus Tel, B3aUMOJICHCTBIE
3apsioB

OnuceiBaTh  MEXaHUYECKOE JBWKEHHE, HCTOJb3ys  (pu3udeckue
BEJIMYMHBI: KOOPJWHATA, IMyTh, TEPEMEIICHHE, CKOPOCTh, YCKOpPEHUE,
Macca Tena, CHJIa, UMIOYIbC Tela, KHUHETUYeCKas JHEeprus,
MOTCHIMATbHAS  JHEPrusi, MEXaHW4YecKkas pabora, MexXxaHUJecKas
MOIIIHOCTb; TPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI
UCIIONIb3YEMBIX BEIUYHMH, WX OOO3HAYCHWS W CIUHHIIBI, HAXOIHUTh
(dbopMyIbl, CBS3BIBAIOIINE JAHHYIO (DM3MUECKYIO0 BEIHYHUHY C JPYTHMHU
BEITMYMHAMUA

OnwuceiBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TN U TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYEeCKUEe BETWYMHBI: JIaBIIEHHWE Trasa, TeMIleparypa,
CpeIHssT KUHETHYECKas IHEPTHs XAOTHYECKOTO JBWIKEHUSI MOJICKYII,
CpeIHEKBaJ[paTUYHAsA CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHSISI SHEprus, padoTa raza, KodGPUIMEeHT MOoJIe3HOTO IeHCTBUS
TEIJIOBOTO JIBUTATENsl; TMPU ONHMCAHUU MPABWIBHO TPAKTOBATH
(U3NYECKUl CMBICT HCIIOJIB3YyEeMBIX BEJIMYHMH, WX OOO3HAYCHUS U
€IMHUIIBI, HAXOJIUTh (POPMYIIBI, CBA3BIBAIONIUE JAaHHYIO (DHU3UYECKYIO
BEJIMYUHY C JIPYTUMH BETUIUHAM

OnuceiBaTh  M3y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEUIECTBA U
AIIEKTPUYECKHE  sIBJICHUSA  (TPOLECCHI), HCMONB3YyS  (pU3MUEcCKue
BEJIMYMHBIL: JNEKTPUIECCKUI 3apsf, IEKTPUYECKOE noJe,
HaIpsDKEHHOCTh  MOJIS, IMOTEHLMAN, PAa3HOCTb IOTCHLMANIOB; IIpU
ONKCAaHUM MPABUIBHO TPAKTOBATh (PU3MYECKHMH CMBICI HCIOIb3YEMBIX
BEIMYMH, UX O0003HaueHWs M EIMHHUIBL, YKa3blBaTh (OPMYIIHI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BETMUMHAMU




10.7

aHAJIM3UPOBaTh  (PU3UYECKUE TIPOLECChl W  SBJIEHUS, HCIOJIb3Ys
¢du3nveckre 3aKOHBI U IPUHIIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, |1 u
Il 3akonb! Hpt0TOHA, 3aKOH COXpaHEHMsI MEXaHNYECKOM SHEpruu, 3aKOH
COXpaHEHMsI HMIIYJIbCA, MPUHLUI CYNEPHO3ULMHM CUJ, IPUHLMII
paBHONPaBUs  MHEPLUMAIbHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPUIO CTPOEHHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHEel KUHETUYECKOM SHEpruM TEeIUIOBOTO JABMXKEHHSI MOJEKYd C
a0COJIIOTHOM TeMIIepaTypoi, MEPBBIM 3aKOH TEPMOJMHAMHKHU; 3aKOH
COXpaHEHMsI 3JIEKTPUUYECKOro 3apsiia, 3akoH KyioHa; npu 3TOM
pa3nnyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCcKOoe
BBIPa)KEHUE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalIuH, HPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3lnM4aTh YCIOBUS HUX 0€30MaCHOTrO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE SKCIIEPUMEHTBI 110 MCCIICIOBAHUI0 (DU3HUYECKUX SBICHUN U
MIPOIIECCOB C UCIOJIB30BAaHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHUH; MPH
3ToM (opmynupoBaTh mpodiemMy (3amady) M THUIOTE3y Yy4eOHOro
IKCIIEPUMECHTA, cobuparb YCTaHOBKY u3 IPEI0KEHHOTO
000pyI0BaHUs1, IPOBOJAUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBIsATh MpsIMble U KOCBEHHbIE U3MEPEHUS U3NUECKUX BEJIINYMH;
IIPU 3TOM BbIOMpaTh ONTUMAJIbHBIA CIIOCOO U3MEPEHMSI U HCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBHCHMOCTH  MEXAY (PH3MUECKUMHU BEITUYMHAMH C
UCIIOJIb30BAHUEM IMPSAMBIX M3MEPEHUH; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUpPOBAaTh pEe3yNbTaThl IOJIYYEHHOW 3aBUCHUMOCTHU
(bu3MYECKUX BEIMYMH B BUJAE TaOIHIl U TpaduKOB, JAeNaTh BBHIBOJABI IO
pe3ynbTaTaM MCCIIEIOBaHUS

Cobmtoiate  mpaBwiia  Oe30macHOro  TpyJaa IpU  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO JKCIepUMEHTa, Yy4eOHO-
WCCIIEIOBATEIIbCKOW M TIPOCKTHOW JIEATENIBHOCTH C HCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS

10.13

10.14

10.15

10.16

Pemarp pacu€THble 3a7aud C SBHO 3aJaHHON (PU3UYECKOW MOJENbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBl M TPHUHIIMIBI, HA OCHOBE aHalu3a
YCIIOBUS 33]]a41 BEIOMPATh GU3UUYECKYIO MOJIENb, BHIACTATH (PU3HUECKUE
BENTUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE IS €€ pEIICHUs, MPOBOIUTH
pacuéThl U OIIEHUBATh PEATbHOCTH MOTYYEHHOTO 3HAYeHHs (PU3HUECKOM
BEJIMYHNHBI

Pemate KA4eCTBEHHbIE 3a/1a4u: BBICTpauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LENOYKY PACCYKIAEHUU C ONOPON Ha HM3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

Hcnonp3oBaTh MNpu  pelIeHUH  Yy4eOHBIX  3a/Jad  COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOTUU Ui TOMCKA, CTPYKTYpPHpPOBaHUS,
UHTEpPIIPETallMd W TPEJCTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISPHOMN
uHpOpMAaLUY, MOJYYEHHOM M3 PA3IUYHBIX HCTOYHHUKOB; KPUTHUECKU
AHAIU3UPOBATH MOJTy4aeMyl0 HH(OPMALIHIO

[TpuBoANTE TpUMEpHl BKIAAAa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-

(GU3MKOB B pa3BUTUE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B PA3BUTUE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb30BaTh TEOpPETUUECKHWE 3HAHUS MO (U3MKE B IOBCETHEBHOM
KU3HH JIJIs oOecrieueHus: 0€30acHOCTH NP OOpaIieHuu ¢ mpudbopamu




10.18

U TEXHWYECKHMMH YCTPOHCTBAMH, [UIS COXPaHEHHs 3II0POBbSI U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KAloIIeH cpeie

PaboTaTth B rpymnme ¢ BBIIOJHEHUEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBATh ~ pabOTy  TPYNIbl,  PalMOHAJIBLHO  pacCHpeaeaTh
00S3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallMsiX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJIOTO U3 YYaCTHHUKOB
TPYIIBL B PELICHHE pAaCCMAaTPUBAEMON TPOOIIEMBI

11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha TMpuUMepax poidb U MecTo (U3UKA B
(hopMUpOBaHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpPa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOM AEATECIbHOCTH
JIFOJICH, 1IEJIOCTHOCTD U €AMHCTBO (PU3HYECKON KapTHHBI MUPa

11.2

11.3

Y4YUTHIBATh Ir'paHullbl IPUMCHCHUA HU3YYCHHBIX CI)I/ISI/I‘ICCKI/IX MOJICIICH:
TOYCYHBIN E)JICKTpI/I‘IeCKI/Iﬁ 3apsan, aACpHasA MOACIIb aToOMa, HYKJIOHHAA
MOJCJIb aTOMHOTI'O spa IIpUu pCIICHUU (1)I/I3I/I‘ICCKI/IX 3aJa4

Pacnio3naBate (Qusmueckue sBJICHUS (MPOLECCH) U OOBACHATH MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJAMHAMHKM U  KBAaHTOBOM  (pU3HKU:
JNEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOE nelcTBus TOKa, B3auMo/IeiicTBHE MarHuTOB,
QJIEKTPOMArHUTHAsE ~WHAYKIUS, JeWCTBUE MArHUTHOTO TIIONIs  Ha
NPOBOJHUK C TOKOM M JBIDKYLIMICS 3apsj], 3JIEKTPOMarHuTHbBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe,  HIpejomyieHue,  uHTepdepeHuus,  auppakuus U
MoJIApU3allusl CBETa, AMCIEPCUS] CBETa, (OTORIEKTpUUecKuil 3¢ dext
(potoaddexrt), cBeToBoe MaBICHHE, BO3HUKHOBEHHE JIMHEWYATOTO
CHEeKTpa aToMa BOJAOPOJa, €CTECTBEHHAass U  HCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

115

OnuceiBaTh  U3Y4YEHHBIE  CBOMCTBA  BELIECTBA  (DIEKTPUUYECKHE,
MarHUTHBIE, ONTUYECKHUE, DJEKTPUUYECKYI0 MPOBOJUMOCTH PA3TUYHBIX
cCpel) M DJIEKTPOMAarHUTHbIE SBJIEHUS (TIPOIECCHI), HCIONB3YS
(dbu3uMyecKkue  BEIMYMHBL:  DJIEKTPUYECKUN  3apsij, Cujla  TOKa,
AJEKTPUUECKOE HAIPSKEHUE, SJEKTPUUECKOE COIPOTUBIICHHUE, PA3HOCTD
notenimanos, IJIC, pabora Toka, WHIYKIIMS MArHUTHOTO TOJs, CHJa
Awmnepa, cuna JlopeHuna, MHAYKTUBHOCTb KAaTYIIKH, HHEPrus
AJIEKTPUIECKOTO M MAarHUTHOTO TOJIEH, TIEPUOJT U YacTOTa KOJIeOaHU B
KojeOaTenbHOM KOHType, 3apsii U cuja ToKa B  TpoIecce
TapMOHHUYECKHUX JJIEKTPOMAarHUTHBIX KoieOaHuii, JOKYCHOE PACCTOSHHE
W ONTUYECKas CWUJIa JIMH3bI; MPU OMNHCAHUU NPABWIBHO TPAKTOBATH
(U3UYECKUN CMBICIT HUCIIOJIB3YEMBIX BEJIUYHH, WX OOO3HAYEHUS U
€IMHUIIBI; YKa3bIBaTh (POPMYIBI, CBSI3BIBAIOIIME NaHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEIIMUYNHAMHA

OnuceIBaTh U3yUYE€HHbIE KBAHTOBBIE SIBJICHMS U IPOLECCHI, UCIOIb3Ys
¢u3nyecKkne BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JIMHA
BOJHBI M 4YacTOTa CBETa, DHEPrusi M HUMIYJIbC (OTOHA, MEPUOJ
nojypacnana, 3HEpPrus CBSI3M AaTOMHBIX sA€p; MpU  ONMCAHUU
MPaBUJIIBHO TPaKTOBaTh (U3MYECKHUI CMBICI HCIONb3YEMBbIX BEIMYUH,
uxX OO0O3HAYEHHS M EIWHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLIHE




11.6

TaHHYIO (PU3UYECKYI0 BEIIMYUHY C IPYTHMH BEIMYWHAMH, BBIYUCIATH
3Ha4YCHHE (PU3NUECKON BETUIMHBI

AHanu3upoBarth (U3NYECKUE TMPOLECChl U  SIBJICHUS, WCIONb3YS
¢u3nueckue  3aKOHBI M NpUHOMNBL  3akoH  OMa,  3aKOHBI
MOCIIEZIOBATEILHOTO W MAapajUIeIbHOTO COCAMHECHHS TPOBOJTHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3JIEKTPOMArHUTHOW HMHIYKIMH, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl  TPEJIOMJICHHS  CBETa, ypaBHEHHE  OWHINTEHHA  JUIs
dotorddekra, 3aKOH COXpaHEHUS DHEPTUM, 3aKOH COXpaHEHUs
HUMITYJIbCa, 3aKOH COXPaHEHUsS DJIEKTPUYECKOro 3apsla, 3aKoH
COXpaHEHUs  MaccoBOrO0  4mWCIa, TMocTynatel  bopa,  3akoH
PaIMOAaKTUBHOIO  pachaja; MpU JTOM  pa3iuyaTh  CJIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE M YCIOBHS
(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

11.8

OnpenensTb HalpaBJ€HHE BEKTOpPa HWHIAYKIMM MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

Ctpouth 1 ONUCHIBaTh U300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pPKaJIOM,
TOHKOM JIMH301

11.9

11.10

11.11

11.12

BBIOTHATE 9KCIIEPUMEHTHI IO UCCIEIOBAaHHUIO (PU3NYECKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAaHHEM MNPSMBIX M KOCBEHHBIX M3MEPEHHI; MPU
3TOM (QOopMynupoBaTh TpolieMy (3agady) W THIOTE3y Yy4eOHOTro
IKCIIEPUMEHTA, coOMparth  YCTaHOBKY M3  IPEIJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT  (POPMYITUPOBATH BBHIBOIBI

OcyiecTBIATh NpsIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEITUUNH;
IIPU 3TOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHUs U MCII0JIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (PU3UYECKHX BEITUYMH C HCIOJIH30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpU HTOM KOHCTPYHUPOBAaThb  YCTAHOBKY,
(buKcupoBaTh PpPe3yJabTAThl IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEJTMYMH B BHJE TaOIUIl U TpaduKOB, JeNaTh BBIBOJBI IO pe3yabTaTaM
HCCICIOBAHUS

Cobmrogate mpaBuia 0e30macHOTO  TpyJda MpUd  IPOBEACHUU
HCCIeOBaHUM B paMKax y4eOHOro OSKCIepUMeHTa, y4yeOHo-
HCCJIE0BATENBCKOM U MPOEKTHOW JESITEIbHOCTH C MCIOJb30BAHHEM
WU3MEPHUTENBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000PYIOBAHUS

11.13

11.14

Pemarp pacu€THble 3a7aud C SBHO 3aJaHHON (PU3UYECKONW MOJEINbIO,
WCTIONB3Ys (pU3WUecKre 3aKOHBl M TPHUHIIUIBI, HA OCHOBE aHaIu3a
YCIOBUSL  3a/laydl  BBIOMpaTh  (PU3UYECKYI0  MOJENb, BBIICISTH
¢u3nueckre BETUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE AJis €€ peIlleHuUs,
MPOBOJIUTH PAcU€Thl U OIIEHUBATH PEATIbHOCTh MOJYYEHHOIO0 3HAUYEHHUS
(hU3UIECKON BETMYUHBI

Pemars Ka4eCTBEHHbIE 3a1a4H: BBICTPanBaTh JIOTUYECKHU
HENMPOTUBOPEUHUBYIO IEMOYKY PACCYKIECHUW C OMOpPON HA H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh MOpU  pelIeHMH  Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMH Ui TOUCKa, CTPYKTYpPUpPOBaHMS,
WHTEPOpPETallMd M TPEJACTaBICHUS y4eOHOW W HayyHO-TIOMYJISPHOM
nH(OpMAaLIUY, TMOJYYEHHON U3 Pa3IUYHBIX HCTOYHHMKOB; KPUTHUECKH
aHAJM3UPOBATh MOJTydaeMyr0 HH(OpMaIHIo

11.16

OOBSICHATh MPHUHLMIBI JEHCTBHSI MAIllMH, TPUOOPOB M TEXHHUYECKUX




11.17

11.18

YCTPOKMCTB; pa3auyaTh YCJIOBHS HX O€30MacHOr0 HCIOJIb30BaHHS B
HOBCEIHEBHOU KU3HU

[IpuBoauTH TpUMEpPHI BKJIAAA POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAYKH, B OOBACHEHHE MPOLIECCOB OKPYKAIOIIErO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOIUI

Hcnonb30BaTh TEOpEeTHYECKHE 3HAHUS MO (U3UKE B TOBCETHEBHOM
JKU3HM JIJIA 00eCIieYeHHsT OE30IacHOCTH TIPH OOpalleHu ¢ IprudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, [UISI COXpaHEHUS 370POBBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpejie

11.19

PaGortare B rpymnmne ¢ BBIIOJIHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYMIIBI, PAIMOHATIBHO PACTIPENCIATh 00S3aHHOCTH
U IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJ€KBATHO
OLICHMBATh BKJIAJ KaXJIOr0 M3 YYACTHUKOB TPYIINbl B PEIICHUE
paccMaTpuBaeMoii mpooOIEMbI

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pasaea

Koa nposepsiemoro

IIpoBepsiemble 1eMEHTBHI COIePKAHUS
JJIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHW A

®usnka — Hayka o npupone. Hayunsle meTonsl
NO3HaHUS  OKpyaromero  mupa.  Poiub
JKCIEPUMEHTA U TEOPUHU B NPOLECCE NO3HAHUSA
IpUPObl. DKCIEPUMEHT B (PU3UKE

11

MogenupoBanue  (U3NYECKUX  SBICHUH H
npoueccoB. Hayunsle rumnoresbl. dusnueckue
3aKOHBl M TEOpPUM. ['paHHIBI NPUMEHUMOCTU
1.2 ¢u3nueckrx 3akoHOB. [IpUHIMI COOTBETCTBUS.
Poire u Mectro ¢usuku B (HopMupOBaHUU
COBPEMEHHOM HAay4yHOM KapTHUHBI MHpa, B
IIPAKTUYECKOM AEATEIbHOCTH JII0AEH

MEXAHHKA

KNMHEMATHUKA

2.1

Mexannueckoe aBmxeHue. OTHOCUTEIBLHOCTD
211 MEXaHUYECKOTo NIBIXKeHuA. CucreMa orcuéra.
Tpaexropus

[Tepemernenue, CKOpOCTh (CpemHsIE CKOPOCTS,
MTHOBEHHass  CKOpOCTbB) U YCKOpEHHe

2.1.2 MaTepUaJbHOM TOYKH, UX MPOEKLUHUH Ha OCHU
cucteMbl koopauHat. ClioykeHHe epeMeneHni
U CJI0KE€HHE CKOPOCTEMN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBHKECHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHMUH, yTH U NepeMeIEeHUS
MaTEpHAIbHOU TOUYKH OT BpPEMEHU

CBoOoaHoOe masienne. Y CKopeHue CBOOOTHOTO
naJicHus

2.14

KpuBonuneiinoe  nwxkenue. PaBHOMepHOE

2.15 .
JIBIDKEHUE MaTepHaIbHOU TOYKHU o




OKpPY>KHOCTH. YTJIOBasi CKOPOCThb, JIMHEHHas
CKOpPOCTb. Ilepuon u qacToTa.
LlenTpocTpeMuUTENbHOE YCKOPEHHE

2.1.6

TexHuuueckue YCTpOMCTBA: CIIUJIOMETP,
JNBIKEHUE CHApSAJIOB, IIEMHBIE M PEMEHHBIC
nepenavyu

2.1.7

[IpakTuueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUSI MEXIYy MNYTAMHU, MPOUIECHHBIMU
TEJIOM  3a  IIOCIIEJOBATEIbHBIE  paBHbBIC
MIPOMEXYTKH BPEMEHH IPU PaBHOYCKOPECHHOM
JNBIKEHUM C HAuyaJbHOM CKOPOCTBIO, PaBHOM
Hynto. M3ydyeHue ABMKEHUS IIapuKa B BS3KOU
KUJIKOCTU.  V3ydyeHue  JBWKEHUS — Tela,
OpOILIEHHOTO TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

2.2.2

[Tpuniun otHocuTenbHOCTH ["anuines. [lepBbiii
3akoH HproroHa. HHepuuanbHbIE CHUCTEMBI
oTcyéTa

Macca Ttena. Cuna. IlpuHuun cynepno3uuuu
CHII

2.2.3

224

Bropoii 3akon HprooToHa 171 MaTepuaibHOU
TOYKM B HMHEPLUAIBHOW CHUCTEME OTCUYETa
(UCO). Tperuit 3akoH HproToHa  ans
MaTepUaIbHBIX TOYECK

3aKkoH BCceMUPHOro TAroTeHus. Cuia TSHKECTH.
[IepBas kocmuueckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

2.2.9

Cuna tpennsa. Cyxoe tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHJla  TPEHHUS  TOKOS.
Koappuument tpenus. Cuna conpoTHBICHHS
IIPH IBUYKEHUH TeJa B )KUIKOCTH WM ra3e

[TocrymarenbHOe M BpallaTEIbHOE JIBUKEHUE
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpAILCHHUS.
[liieyo cunbl. YciaoBus paBHOBECHS TBEPIOIO
tena B UCO

TexHnueckne YCTpOICTBA: MOJIINITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue aBHKEHHS
Opycka 1O HaKJIOHHON IUIOCKOCTH TOJ
NEeICTBUEM HeECKONbKuX cwil. MccnenoBanue
3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIINUX B
nepopMupyeMol  NpYKXUHE UM PE3HHOBOM
oOpasmie, OT BEIWYWHBI UX JAePopMaInH.
HccnenoBanue yciioBUi paBHOBECHS TBEPAOTO
TeNa, UMEIOUIETO OCh BPAILEHUs

2.3

3AKOHBI COXPAHEHN B MEXAHUKE

2.3.1

NMnynsC  MarepuanbHOM  TOYKH, CHUCTEMBI




MaTCprualbHBIX TOYCK. I/IMHYJ'IBC CHJIBI H
HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpaHeHuss umnyiasca B HCO.

2.3.2
PeakTuBHOE IBUKEHME

2.3.3 Pabora cuibl

234 MOIIHOCTE CHIBI

235 Kunernueckas sHeprus MarepuanbHOM TOYKH.
TeopeMa 0 KHHETHYECKOU YHEPTUU
[lorenumaneHasts  sHeprus. IloreHnuanbHas

236 SHEprus ynpyro Ae(pOpPMHPOBAHHOMU MPYKUHBI.
[lorenumaneHast  sHepruss  Tena  BOJIM3H
IIOBEPXHOCTU 3€MJIU
[loreHnanpHble W HEMOTCHIMATIbHBIC CHIIBIL.
CBs3p  paboOTBhl HEMOTEHUMAIBHBIX CHI €

2.3.7 W3MEHEHUEM MEXaHUYECKOW IHEPrHUH CUCTEMBbI
TeJ. 3aKOH  COXpPAaHEHHUsS  MEXaHUYECKOil
SHEpPIrUn

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TCXHI/IT-'IGCKI/IG YCTPOMCTBA: _AIBIXCHHE DAKer,
BOJIOMET, KOIIep, NPY>KUHHBIN MHUCTOJIET
[Ipaktnyeckue paboTel. UM3ydyeHue cBsA3M

2310 CKOpOCTEH Tel Tpu HEYNpyromMm yuape.

I/ICCJ'IG,Z[OBB.HI/IG CBA3HU pa6OTBI CHIJIBI C
H3MCHEHHEM MEXaHMYISCKOM OHCPIUu TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

3.1.2

3.1.3

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. Juddysus. Xapakrep nBUKEHHS U
B3aI/IMOI[CI\/'ICTBI/I5[ HJaCTHUIL B€IIECTBa

Mogenu cTpoeHHs Ta30B, JKHAKOCTEH W
TBEPABIX TeJ U OOBSICHEHUE CBOICTB BEIIECTBA
Ha OCHOBE 3THUX MOJIeNeH

Macca wmonekyn. KonudecTBo — BemiecTsa.
[TocTostHHas ABoraapo

3.1.4

3.15

TemmmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ilkama temneparyp Lenscus

Mogens  upeanbHOro  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU
TEOPHUH UJIECAIBHOIO ra3a

3.16

AbGcomoTHas Temreparypa Kak Mepa cpeaHei
KMHETUYECKOM 3HEpPTrUu TEIUIOBOTO JBHXKEHHUS
yactul] ra3a. lllkana remneparyp KensBuna

3.1.7

VYpasuenune Knaneiipona — MeneneeBa. 3akoH
JanpTona

3.1.8

l'azoBbie 3akoHbl. M30mporieccsl B UA€aIbHOM
ra3¢ C IIOCTOJAHHBIM KOJIMYCCTBOM BCIICCTBA.
M30TEepMa, U30X0pa, n300apa




3.1.9

3.1.10

TexHnuueckue YCTpOMCTBA: TEPMOMETP,
6apomeTp

[IpakTnueckue pabotel. M3mepeHue macchl
BO3JyXxa B KJacCHOM KomHare. MccinenoBanue
3aBUCHUMOCTH MEX]y MapaMeTpaMu COCTOSHUS
Pa3peKEHHOT 0 ras3a

3.2

3.3

OCHOBbI TEPMOJMHAMMKU

321

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTHUsi TEPMOJMHAMHUYECKOM CHUCTEMBI U
CHocoObI €€ U3MEHEHHUSI

3.2.2

3.23

3.2.4

KonnuectBo Temnotsl u pabora. BHyTpeHHsis
SHEPrusl OJHOATOMHOIO UJEAJIBHOTO Ta3a

Buael  Temonepenayu:  TEMJIONPOBOJAHOCTD,
KOHBEKILIMs, MU3lydeHHe. TemIoéMKoCTh Tena.
VYienpHass TemjIoEMKOCTH BellecTBa. Pacuér
KOJINYECTBA TEIIOTHI IIPH TEIUIONEPEIAUE

[IepBb1ii 3axk0H TepmoauHamuku. [IpuMeHeHue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K
n3onpoueccam. ['paduueckass mHTEpHpeTaHS
paboThI Ta3a

3.25

TemnoBeie MamuHbl. [lpuHnIUNBL  HEHCTBUSA
TEIJIOBBIX MamiuH. [Ipeobpa3oBanus sHEpPruu B
TEIUIOBbIX MammuHax. KoadduiueHT none3Horo
nevictBust (manee — KIIJ) temioBoit MamivHsI.
Huxn Kapno u ero KITJ{

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOIANHAMUKH.
HeoOpatumocTs  mpomeccoB B IPUPOJE.
TeruoBble JBUTATEH. OKOJIOTHYECKHE
pOoOJIEMBI TETIIO3HEPTETUKH

Texnuueckue YCTPOMCTBA: JBUTaTeIb
BHYTPEHHETO Ccropaus, OBITOBOI
XOJIOAWIBHHK, KOHAULMOHED

[IpakTnyeckue paboTsl. M3MepeHue ynenbHOM
TEMI0EMKOCTH

AI'PEI'ATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooGpazoBanue u konjeHcauus. Vcnapenue
u KUIIEHUE. VY nenbHas TEIIOTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI
KUTIEHUS OT JaBJICHUS

3.3.2

3.3.3

AOcCoOMIOTHAsET ¥ OTHOCUTENBHAd BIIAXKHOCTD
BO3ayxa. HackllenHslil nap

TBépnoe teno. Kpucrannuueckue u amopgHbie
Tena. AHH30TPONUS CBOMCTB KpPHUCTAJLJIOB.
Kunkue KPUCTAJJIBL. CoBpemeHHbIE
MaTepUabl

334

[lnaBnenue wu KpuctauMzauus. Y AenbHas
terutoTa masneHus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTrO OamaHca

3.3.6

TexHudyeckue  yCTpOMCTBA: TUIPOMETp U




TICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUHI
MOJIYYEHUsI COBPEMEHHBIX MaTEpHaJIOB, B TOM
Yyclie HAHOMAaTePHUaIoB, U HAHOTEXHOJOTUHU

[IpakTuueckue paboTel. M3MepeHnue BiaxxHOCTH

3.3.7
BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnexTpuzanus Tell. JNeKTpuueckuil 3apsia. JBa
BUJIA SJIEKTPUUYECKUX 3aPsI/IOB
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKU U MOJIYIIPOBOJHUKH
4.1.3 3aK0OH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuueckoe noJe. Hanpsokénnoctsb
415 ANEKTPUYECKOTO OIS [Tpunnun
CYTMEPIIO3HIIIH. Jluanm HANPSOKEHHOCTH
ANEKTPUYECKOTO OIS
4116 PaGora cunm  9IEKTPOCTATHMYECKOTO  IOJIA.
4.1 Ilorennman. Pa3HOCTh MOTSHIIHAIOB
[TpOoBOAHUKK W IUAICKTPUKA B IOCTOSSHHOM
4.1.7 JJICKTPUYECKOM  TIOJIC. Jusnextpudeckas
MIPOHHUIIAEMOCTh
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHACHCaTopa
TexHuyeckue  YCTpPOHCTBA:  DIIEKTPOCKOIL,
419 AJIEKTPOMETP, DJEKTPOCTaTHYECKas 3allluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 HpaKTHtieCKHe paboTHL. N3mepenne
3IEKTPOEMKOCTH KOHAEHCATOpa
TTOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBust CyIIIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 3JeKTpUYecKoro Toka. Mcrounuku toka. Cuna
Toka. [locTosTHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DNEKTPUUECKOE CONPOTHBIICHHE. Y IENbHOE
COTIPOTHBIICHUE BEIIECTBA
492 424 [TocnenoBarensHoOeE, rapajiebHOE,
CMEIIaHHOE COETMHEHUE MTPOBOIHUKOB
425 PaGora snexTpuueckoro Toka. 3akoH Joyms —
Jlenna
4.2.6 MOIMIHOCTP TEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJC) u
427 BHYTPEHHEE COINPOTHUBIIEHUE HCTOYHHKA TOKA.
3akoH Owma jand  1NoJdHOM  (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe 3ambikanue
4.2.8 DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX




METaJJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
METaJJIOB oT TEMIEPATYypPHI.
CBepXnpoBOIUMOCTD

4.2.9

4.2.10

4211

4.2.12

DnekTpuyeckuii TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB

[MonmynpoBonnuku. CoOCTBEHHAsT M MpUMECHAs
IIPOBOJIUMOCTh  ITOJIyIIPOBOAHUKOB. CBOHCTBa
p-n nepexoxa. IloxynpoBoJHIKOBBIE TPUOOPHI

DNEeKTpUYeCKUd  TOK B DJIEKTPOJIHTAX.
DneKkTponuTHYecKas JHMCCOIMALIHSL.
DneKTpoan3

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTENNBbHBIE WM HECaMOCTOSATCIbHBIN
paspsan. Paznudnble THIMBI CaMOCTOSITEIIBHOTO
pazpsana. Monuus. [1mazma

4.2.13

4.2.14

TexHuueckue YCTpOMCTBA: aMIIepMeTp,
BOJIbTMETP,  peOCTaT, HCTOYHUKH  TOKA,
3JIEKTPOHArpEBaTEIbHbIE puOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYyMHBII OUO,
TEPMHUCTOPHI u (boTope3nucTopsl,
HOJIprOBOIIHI/IKOBHﬁ Auoa, raJlbBaHUKa

[IpakTuyeckue paboTel. 3ydyeHue cMeanHoro
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucTrouHMKa TOKa U €ro
BHYTpPEHHEro comnpotuBieHus. HaGmonenue
JNEKTPOJIA3A

11 KJIIACC

Kona
pasaea

Konx nposepsiemoro 3jiemenTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

ITocTtostHHEIE MarHuTiel. BzaumoneicTBue
MHOCTOSIHHBIX MarHUTOB

4.3.2

MaruutHoe mone. BekTop  MarHUTHOM
nHayknuy. Ipuanun cynepnosunuu. JInaun
MarHuTHOM wuHAykuuu. KaprtuHa nuHuMi
MAarHUTHOM HWHAYKIUMUA TIOJS TOCTOSHHBIX
MarHuTOB

4.3

4.3.3

MaruuTtHoEe 10J€ TPOBOJHUKA C TOKOM.
Kaptuna nuHME n0ojg JJIMHHOTO MPSMOIO
MPOBOJHMKA W 3aMKHYTOI'O KOJIBLIEBOI'O
MPOBOJHMKA, KATYIIKM C TOKOM. OmbIT
Opcrena. B3auMopeiicTBue MpOBOAHUKOB C
TOKOM

434

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE

435

Cuna JlopeHua, e€ Moayinb W HamlpaBJICHUE.
JIBro>KeHue 3apsKEHHOU YaCTUIIbI B
OJIHOPOJAHOM MarHUTHOM mose. PaboTa cuiibl




5.1

Jlopenua

4.3.6 SIBneHuE JIEKTPOMAarHUTHON MHTYKITHH

4.3.7 [ToTok BekTOpa MarHUTHOW MHIIYKIIUH

438 OJIC uHaykiuu. 3aKOH 3JIEKTPOMArHUTHOM
unaykunu Gapanes
BuxpeBoe anextpuueckoe mone. IJIC

439 WHAYKIIMM B TPOBOJHUKE, JIBHKYIIEMCS
MOCTYIMATEeNbHO B OJHOPOJHOM MarHUTHOM
moJie

4.3.10 [IpaBuno Jlenuna

4311 NHnykTuBHOCTH. fIBIEHHE CaMOMHIYKLUH.
OJ1C caMOUHAYKIIUU

4312 DHeprusi MarHUTHOrO IIOJISI KaTylIKH C
TOKOM

4.3.13 DIEKTPOMArHUTHOE T10JIe
TexHudeckne  yCTpPOMCTBA:  IIOCTOSIHHBIC

4314 MarHuThl, AJIEKTPOMAarHuThI,
AJIEKTPOIBUTATEIIb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJII KATYIIKA C  TOKOM.

4.3.15 HccnenoBanne  ASUCTBUS — IIOCTOSHHOI'O

MarivuTa Ha paMKy C TOKOM. I/ICCHe)IOBaHI/Ie
SABJICHUSA BJ'IGKTPOMaFHI/ITHOI\/JI HHIOYKIIUN

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KomnebarennHas CHCTEMA. CBo0OoaHbBIE
koneOanus. [apMoHMYeckue KoseOaHUS.
[lepwon, wdacrora, ammuTynqa u  (asa
KoJIeOaHHH

512

5.1.3

5.1.4

5.15

5.1.6

IIpy)xuHHBIM MadATHUK. MaTemaTuyeckuii
MasITHUK

VYpaBHEHHE TapMOHUYECKHUX  KOJEOaHUH.
KunemaTnyeckoe 1 1TMHAMUYECKOE OMMCAHUE
K071€0aTeIbHOr0 IBMKEHUS

IIpeBparieHre 3HEpTUU P TAPMOHUYECKUX
kosneOaHusax. CBs3b aMIUITUTYAbl KOJIeOaHUM
UCXOJHOW  BEJIMYUHBI C  aMIUIMTYAAMH
Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS

KoneGaTenbHbIit KOHTYD. CBoboiHBIE
AJIEKTPOMArHUTHbBIE KOJIEOAHUS B UACATHHOM
KoJIe0aTeTbHOM KOHTYpE. AHAJOTHS MEXIY
MEXaHUYECKUMH U  IJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

3aKOH COXpaHEHHs HSHEPTUU B WJICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

5.1.7

BreiHyXIeHHBIE MEXaHWUYECKHE KOJIeOaHMs.
Pe3onanc. Pe3onanchas KpHBas.
BBIHy)KI[eHHI:Ie SJICKTPOMAIrHUTHBIC




KOJIeOaHUs.

5.1.8

5.1.9

5.1.10

[TepemenHbIi TOK. CunyconaaibHbII
IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIUTYIHOE M JEHCTBYIOIIEE 3HAYEHUE
CHUJIbI TOKA U HAIPSDKEHUS

Tpancdopmarop. [IpousBoacTso, nepenada u
noTpedyieHne  AJIEKTPUYECKOW  SHEPrum.
OKOJIOTUYECKUE PUCKU INpPU IPOU3BOJACTBE
AIEKTPUYECKON SHEPIuH. Kynberypa
MCII0JIb30BaHUs AJIEKTPO3HEPTUU B
MOBCEIHEBHOM JKU3HU

5.1.11

Texnuueckue ycTpoiicTBa:  ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JINHUUA
3JeKTpoIiepeaad

5.1.12

ITpaktnyeckue  pabotel.  MccnenoBanue
3aBUCUMOCTH IIepHOJa MalblX KoJeOaHuM
rpy3a Ha HUTH OT JUIMHBI HUTU M MAacchl
rpy3a. MccienoBaHue nepeMEHHOIO TOKa B
HeN¥ W3 IO0CIEA0BAaTENbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2

Mexanuueckue BOJIHBI, YCIOBUS
pacnpoctpanenus.  Ilepuon.  CkopocThb
pacnpocTpaHE€HUs M JJIMHA  BOJIHBIL.
[Tonepeunbie ¥ MPOOIBbHBIE BOJHBI
HNurepdepennus 151 mudpakims
MEXaHUYECKHUX BOJH

5.2.3

524

5.25

3Byk. CKopocTh 3ByKa. I'pOMKOCTH 3BYyKa.
Bricora ToHa. TemOp 3ByKa

OJEKTPOMarHuTHHIE  BOJIHBI. Ycnosus
U3Iy4eHUs  BJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTanus BekropoB E, B u v B
AIIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CaoiicTBa AIIEKTPOMATrHUTHBIX BOJIH:
OTpa)KE€HUE, TNPEIIOMJICHUE, MOJSpU3aLIUs,
mudpakmus, wuHTepdepennus.  CKopocTh
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >IEeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

5.2.7

[IpuHUMIIBI  pagUOCBA3M U TEIEBUJICHUS.
Pannonokanus. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPY>Karolel cpeibl

5.2.8

TexHuueckue yCTPOHCTBA: MYy3bIKAJIbHBIE
MHCTPYMEHTBHI, YJIbTPa3ByKOBas THarHOCTHKA
B TEXHUKE u MEULUHE, panap,
pagMONpUEMHHUK,  TENEBH30p,  AHTCHHA,
tenepon, CBU-neup




5.3

OIITHUKA

5.3.1

5.3.2

5.3.3

5.3.4

[IpsimonuHeHOE paclpoCTpaHEHHE CBETA B
ofgHOpoAHOM cpene. JIyd cBera

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS
cBera. [loctpoenre M300pakeHHH B IUIOCKOM
3epKasie

[Ipenomnienne cBera. 3aKOHBI  MPETOMIICHUS
CBeTa. AOCONOTHBIHI MoKa3arelib
MIPEJIOMIICHUS

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli
YTOJI MTOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus ceera. CIIOXKHBIA COCTaB OEIOTO
cBera. LlBeT

5.3.6

5.3.7

CobOuparoniue M PacCEHBAIONINE JIMH3BI.
Tonkas nun3za. DokycHOe paccTosHHE W
oInTHYeCcKas cuia TOHKOH JIMH3BL.
[TocTpoenne n300pakeHU B COOMPAIONUX H
paccenBaromMx JuH3ax. DopMmyna TOHKOMN
JIMH3BI. Y BenUUeHHne, JaBacMoe JTHH30H1

IIpenensl NPUMEHHMOCTH T€OMETPUYECKOU
ONTHUKHU

5.3.8

Wurepdepenims CBeTa. Korepenrtusie
HCTOYHUKH. Venosus HaOJIIOIeHUA
MaKCUMYMOB u MUHHMYMOB B
UHTepPEPEHIIMOHHON KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Judpakius CBETa. JudpakimonHas
pem€rka. YciaoBue HaOIIOJEHUS TJABHBIX
MaKCUMYMOB npu naJieH|uH
MOHOXPOMAaTHYECKOTO cBeTa Ha

JU(PPAKLUOHHYIO PEIIETKY

5.3.10

5.3.11

ITonsipusanus ceera

TexHudyeckne yCTpOWCTBA: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBII  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl OINTHKA,
JU(PaKIMOHHAS PEHIETKA, TTOJISPOU]

5.3.12

IIpakTrueckue paboThI. N3mepenune
nmokasarenss mpenomieHus. lccnenoBanue
CBONCTB U300paskeHUi B JIMH3aX.
Ha6mronenue aucnepcun cBeta

SJIEMEHTAhI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBl  NPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUU

6.1 OTHOCUTEIILHOCTU: MHBApPUAHTHOCTH MOIYJIA
CKOPOCTHM CBeTa B BakKyyMme, MPHUHIIHI
OTHOCHTEIIBHOCTH DUHINITeITHA
6 2 OTHOCI/ITGJIBHOCTB O[[HOBpeMeHHOCTI/I.
' 3aMeIJIEHHe BPEMEHU W COKPAIEHUE JITTUHbI
6.3 DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI




6.4

CBs3p Macchl C DHEpPrued W HUMITYJIHCOM
CBOOOJTHOW  YacTHULBl. ODHEPrus  IMOKOS
CBOOOJHOMN YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

7.2

3JIEMEHTBI KBAHTOBOM OITTUKU

711

®otonsl. Popmyna I[lmanka cBsI3u SHEpPruu
¢doToHA ¢ ero 4yacToTol. DHEPrus U UMITYJIbC
dboToHa

7.1.2

OtkpeiTHEe W ucciaeaoBanue (ortodddekra.
OnbIThI AlT. Cronerosa. 3aKoHbI
dboTtodrddexra

7.1.3

VYpaBHenue DiHmTeitHA 11 hoTodPdekra.
«Kpacnas rpanuma» porodddexra

714

Jasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

7.2.1

Texuuyeckue yCTpOUCTBA: (POTOIIEMEHT,
dboToaTunK, CoTHETHAS OaTapesi, CBETOIHO]]

CTPOEHUE ATOMA
Monens atoma Tomcona. OIBITE

Pesepdopaa no uccienoBanuio CTpOSHUS
atoMma. [Inanerapnas mozens atoma

7.2.2

7.2.3

[Toctynatel bopa. M3nydyenue u noryoumeHue
(GOTOHOB MpH MepexoAe aromMa C OJHOIOo
YPOBHs DHEPTUU HA Ipyroi. BUuabI ciekTpos.
CnekTp ypoBHEH 3HEPruy aToMa BOJ0poJia

BonnoBele cBo#cTBa wacthn. BomHbl ne
bponns. KopnyckynspHo-BOIHOBOMI
nyamusM.  Jludpakuus — 2JIEKTpOHOB — Ha
KpHUCTaJIjax
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7.2.5

7.2.6

CrioHTaHHOE ¥ BBIHYXK/IECHHOE H3JIy4YCHHE.
YceTpoiicTBO ¥ MpUHIUI PabOTHI Jiazepa
TexHHYecKkne yCTpPOMCTBA: CHEKTPAIbHBIN
aHaau3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM
KOMIIBIOTEP

[IpakTueckue  paboOTHI. Habmonenue
JMHENYATOro CcreKkTpa

7.3

7.3.1

ATOMHOE AP0

Meronpl  HaAOMIOAEHUS W PETHCTPAIUH
JJIEMEHTAPHBIX YaCTHILL

7.3.2

OTKpBITHE  PaTMOAKTHUBHOCTH. OIBITHI
Pesepdopma mo ompenerneHur0  cocTaBa
pamnoakTUBHOTO  u3nmydeHus.  CBolicTBa
anba-, Oera-, ramMmma-m3nydeHus. BrnusHue
PaInOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI

7.3.3

OTtkpeITHE IPOTOHA U HEWTpoHA. HyknoHHas
Mozaenb sapa [eizenbepra — IBaHeHKO.
3apsin  sapa.  MaccoBoe  4MClIO  siapa.
N3otonbl




7.3.4

Anwda-pacnan. DIIeKTPOHHBII "
MO3UTPOHHBIN Oera-pacma. lNamma-
U3Jy4YeHHe. 3aKOH PaJHOaKTUBHOIO paciaia

7.3.5
7.3.6

7.3.7

DHeprus CBsI3M HYKJIOHOB B sjpe. SlnepHbie
cwibl. Jledekt Maccel siapa

SInepusle peakuuu. [lenenue u CUHTE3 SAEp
Snepuslii peakTop. TepMosiIepHBI CUHTES.
[IpoGneMbl W MEpPCHEKTUBBI  SICPHOM
DHEPreTUKU.  OKOJOIMYECKHE  ACIEKThI
SJIEPHON SHEPreTUKU

7.3.8

DJieMeHTapHbIe YaCTHIIBI. OTKpbITHE
[I03UTPOHA. DyHIaMEHTAIbHBIE
B3aMMO/JICHCTBUS

7.3.9

7.3.10

TexHuyeckue yCTpOMCTBA: JIO3UMETD,
Kamepa BuibcoHa, sOEpHBI  peakTop,
aroMHas bomba

[Ipaktuyeckne  pabotel.  MccnenoBanue
TPEKOB YacTHIL (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3B&3gHoro HeOa. Co3Be3ausi, spKHE
3BE3bI, IJIAHETHI, UX BUAUMOE JIBHKEHHUE

Conueynas cucrema. IlmadHernl 3eMHOM
rpynimbl. [[1aHeThI-TUraHTbl U UX CITyTHUKH,
KapJIMKOBbIE  IUIAaHEThL.  Manble  Tena
ConHeYHOM CUCTEMBI

8.3

Connne,  dotochepa u  armocdepa.
ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun CoHLa U 3BE3]1

8.5

3BE31bI, HX OCHOBHBIE XapPaKTEPUCTUKU:
Macca, CBeTHMOCTh, Pajinyc, TeMIlepaTypa, ux
B3aUMOCBS3b. JlMarpamMma  «CHeKTpaTbHBIN
KJIacC — CBETUMOCTBY». 3BE34bl TJIaBHOM
IOCJIENOBATEILHOCTH. 3aBUCUMOCTL «Macca —
CBETUMOCTDY JUISt 3BE3] TJIaBHOM
[IOCJIEN0BATEILHOCTH

8.6

8.7

Buyrpennee crpoenue 3BE31. COBpEeMEHHBIE
MPEJCTaBIICHUS O  MPOUCXOXKICHUH |
spomor CojiHIIa M 3BE3A. DTambl KU3HU
3BE3]T

Mneunsii  Ilyte — Hama Tanakrtuka.
CrnunpainbHas CTPYKTypa lNanaktukw,
pacnpeneneHue 3BE3N, raza M IBUIM.
ITonoxxenne u  nBmxenue ConHnoa B
lamaktuke. Ilmockas wu  chepuyeckas
nojcucTemsl ['anakTuku

8.8

Tumel  rajakTHK. Pagmnoranaktuku u
KBa3apbl. YEpHbIE ABIPHI B sIpax rajakKTHK

8.9

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xab6ma. Pazberanue ramaktuk. Bospact u




panuyc Bcenennoi, Tteopuss bosbioro
B3pbIBA. Mogens «ropsuer BceneHHON».
PennkroBoe n3iyueHue

Macmrabnas CTpPYKTypa Bcenennoi.
8.10 Meraranaktuka. Hepeménasie mnpoo6aembl
aCTPOHOMUU

ITPOBEPAEMBIE HA EI'9 IO ®U3UKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOU TITPOTI'PAMMBICPEIHEI'O
OBHIET'O OBPA3OBAHUA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl CpeJHero o0uiero o0pa3oBaHus
TpebOBaHU
1 CdhopMupoBaHHOCTh YMEHHI pacrio3HaBaTh (GU3NYECKHE SBICHHS (IIPOIECCHI)

H OOBICHATH UX Ha OCHOBE HU3YYCHHBIX 3dKOHOB

2 Brnanenue ocHoBomosararomuMu (GpU3MUECKUMH MOHATUAMU M BEITUYHMHAMH,
XapaKTepU3YIOIUMH (pU3HIECKIE MTPOIECCHI

3 ChopmupoBaHHOCTh YMEHUH MPUMEHSTh 3aKOHBI KJIACCHUYECKOM MEXaHUKH,
MOJICKYJISIPHOM (PU3MKK M TEPMOAMHAMHKH, 3JIEKTPOJUHAMUKH, KBAaHTOBOM
¢bu3ukn UId aHanM3a U OOBSCHEHUs SBICHHA MUKPOMHpPA, MaKpoMHUpa M
Meramupa, pasziuuaTh YCJIOBHUS (IpaHUIBl, O00JacTH) HPUMEHMMOCTHU
(¢u3NyecKnX 3aKOHOB, MOHUMAaTh BCEOOIIMH xapakTep (yHIaMEHTaJIbHbBIX
3aKOHOB M OTPaHUYEHHOCTb  HCIIOJIB30BAHMSA  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (U3NYECKUE IPOLECCHI, MCIOIb3Yys OCHOBHBIE IOJIOXKEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

4 CchopMupoBaHHOCTh YMEHHsS DPA3/IMYaTh YCIOBUS HPUMEHHMMOCTH MoJesei
(u3MYECKUX TEJ U MPOLIECCOB (SBICHUH)

5 CpopMUpPOBAaHHOCTh YMEHHUS PEIIATh PAacUETHBIC 3aJla4l C SIBHO 3aJlaHHON U
HESBHO 3a/laHHOM (DM3MUYECKOl MOJENbI0: HAa OCHOBAHWU aHANU3a YCIOBHS
BBIOMpaTh (UBMYECKHME MOJENM, OTBEUAlOIUe TpeOOBaHUAM 3aJayH,
MPUMEHSITh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYIAThl (PU3UUECKUX
TEOpUU TP HWCIIOJIB30BAHHH MATEMATHUYECKUX METOJIOB pEIICHHS 3ajad,
MPOBOANTh PACUYEThl HA OCHOBAaHUU HMEIOIIUXCS JAHHBIX, aHAIU3HPOBATH
pe3yNIbTaThl M KOPPEKTUPOBATH METOJBI PEIICHHS] C YYETOM IOTyYEeHHBIX
pE3yIbTaTOB

6 Pemarp xauecTBeHHbIE 3a7auu, TpeOyOIIMe TPUMEHEHUS 3HAHUA U3 Pa3HBIX
paszenoB MIKOJBHOTO Kypca (GU3HMKH, a TAK)KE MHTETPAIIUN 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHOHAYUHOTI'O 1IMKJIa: BEICTPAUBATH JOTUYECKYIO LIETIOUKY
pacCyXIE€HHIl C ONOpOl HAa M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢busnueckue SBICHUS

7 BnageHne OCHOBHBIMM METOAAMM HAy4YHOTO IIO3HAHMS, HCIOIb3YEMBIMH B
¢u3uKe: MPOBOAUTH MPSIMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH,
BbIOMpAast ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCIOJIb3Ys U3BECTHBIE METO]IbI
OLICHKH IIOTPELIHOCTEH U3MEPEHMI, TPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTEN
(GU3NYECKUX BEIUYMH C MCIOJb30BAaHMEM NPSAMBIX H3MEPEHUll, OOBACHSITH




MOJIyYEHHBIE PE3yJbTaThl, HCHOJb3YS (UINYECKUE TEOPHH, 3aKOHBI H
MOHATHUS, M JeJaTh BBIBOJBI, COONMIOAATH IMpaBmia OE30MacHOTO Tpyla IMpH
MIPOBEJICHUU HCCIENOBAaHUN B paMKax Y4eOHOro SKCIIEpUMEHTa U y4eOHO-
UCCIICIOBATENIbCKOW  JIGATENILHOCTH €  HCIOJIB30BAaHUEM  IH(PPOBBIX
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

CchopMupoBaHHOCTb YMEHMH aHAJIM3UPOBAaTh M OLEHUBATh IOCIECACTBUS
OBITOBOM M TPOM3BOJCTBEHHOW [ESATEIBHOCTH YEJIOBEKAa, CBSI3aHHOM C
(Gu3n4YeCKUMHU IpOoLEeccaMu, € MO3ULHUH HKOJOrMYecKod O0e30IacHOCTH;
IIPEACTABJICHUN O PAlMOHAIIBHOM IPUPOAOIIOIB30BAHUHU, a TAKKE PA3yMHOM
UCIIOJIb30BAHUN JIOCTHI)KEHUN HAyKM M TEXHOJOTMH [UIsl JaJIbHEHIIEro
Pa3BHUTHUS YEIIOBEYECKOTO OOIIECTBA

OmnazieHre pa3UYHBIME CHIOco0amMu paboOThl ¢ MHPOpManuel (HU3nIecKoro
COIEp)KaHMUS C  HCIOJIb30BAHUEM  COBPEMEHHBIX  HMH(OPMALMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMEHHMHA KPUTHYECKOTO aHajdM3a W  OICHKH
JIOCTOBEPHOCTH TOJIydaeMoi HH(pOpMaIuu

10

CdopmMupoBaHHOCTH YMEHHI MIPUMEHSITh OCHOBOITOJIAratoLIne
ACTPOHOMHUYECKHE TOHSITHS, TEOPUHU U 3aKOHBI ISl aHAlu3a U OOBICHEHUS
(U3HYECKUX TIPOIECCOB, MPOUCXOIANINX HA 3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B
MEXTaTaKTUICCKONU CpeJe; JBIIKCHUS HEOSCHBIX TeJ, DBOJIONUU 3BE3] U
Bcenennoit

INIEPEYEHb DJJIEMEHTOB COJIEPKAHUA, ITPOBEPAEMbBIX HA EI'D IIO

OU3UKE

Kon
paznena/
TEMBI

Kon

9JICMCHTAa

[TIpoBepsiemMbIil 2IEMEHT COAEPKaHUS

1

MEXAHUKA

11

KMHEMATHKA

1.1.1 Mexannueckoe aBmkeHre. OTHOCHUTEILHOCTE MEXAHHUYECKOTO IBMKEHHS.

CucremMa orcuera

1.1.2 |MarepuanbHas TOUKa. z A TPacKTOpHA
Ee pannyc-BekTop:
f(t)=(x(1).y(t).2(1)), h) o Ar
TpaeKTopus, ;
HnepeMelIeHHe: O . ’
[ )
Ar=r(t,)-r(t)=r,—1 = x

IIyTh.
CloxeHne nepemMenieHui:




AT = AT, + AT,

1.13 CkopocTh MaTepUaIbHON TOYKHU:
[
r Ar F
L=— =1 =(UX,Uy,UZ)
At At—0
AX : . :
Uy :E =X, anaymoruyto Yy =Y, v, =7,
At—0
o I 1 I
CiioxeHue ckopocTei: Uy =U, T U,
Bbluucinienue mnepeMenmieHMs U OYTH  MaT€pUaIbHOM  TOYKU  IpPHU
MPSIMOJIMHEHHOM JIBUKEHHUHU BIOJb OCH X O TpaduKy 3aBUCUMOCTH Uy (t)
I
1.14 5 r Ao r
VcKopeHre MaTepuaibHON TOUKH: & = Al TUT (ax a8y, 8, ) :
At—0
Av, - - -
a, = At :(Ux )t, aHaJIOTUYHO &, = (Uy )t, a, =(UZ )t.
At—0
1.15 |PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE:
X(t) = X, + 0yt
v, (t) = vy, = const
1.1.6 |PaBHOyCKOpeHHOE NPAMOIUHENHOE JABHKEHHE:
2
a
X(t) =X + Vgt +—=—
2
U, (1) =0y, +a,t
a, = const
2 2
Uy = Uy = Zax (XZ - Xl)
v, +0,
IIpy ABMKEHNU B OJHOM HATIPABICHHUH ITyTh © = -1
117 CBoboaHoe mageHue. Y CKOpeHne CBOOOTHOTO

. -
naneHus. JIBIKeHHe Tela, OpoLIeHHOro moxg - fj- U
yriioM @ K TOpU30HTY: l

Vo a

X(t) =Xy + gyt = Xy + 0, COS 011
t? 2

y(t)=yo+00yt+gy2 =y0+uosina~t—% 0 x

=y




v, (t) =0y, =, COS @

v, (t) =0y, +9,t =v,sina—gt

9, =0
g, =—g = const

1.1.8 |KpuBonuneiiHoe jBWKeHWe. JIBWKEHHWE MaTepuaabHONM TOUYKH  TIO
OKPY>KHOCTH.
VrioBas M JMHElHas CKOpocTh Toukd: U =R . Ilpu paBHOMEpPHOM
21
JBIKEHUN TOYKHU I10 OKPYKHOCTH O = ? =2nv,
UZ
2
LIeHTpOCTPEMUTENILHOE  YCKOPEHHE TOYKH: @, =E:m R. TIloanoe
YCKOPEHHE MaTepUabHOM TOUKH
119 TBepaoe Teno. [locTynarenbHoe U BpalaresibHOE ABUKEHUE TBEPAOTO Tela
1.2 JNHAMUKA
121 HNuepumnansusie cuctembl orcuera. Ilepbiii 3akoH HeroToHa. [IpuHImmn
OTHOCUTENbHOCTH [ anumnes
1.2.2 m
Macca rena. [InotHocts BemecrBa: P = vV
1.2.3 ' -
s Cuna. [IpuHIMI Cynepno3uuu ciil: Fponeienn = 11+ 5+
1.2.4  |Bropoii 3axon HetoToHa: 115t MaTepuanbHoit Touku B ICO
1 r r ! 1
F=ma; Ap=FAt npu F = const
1.2.5 Tpernit 3akoH HproToHA 11 MaTepUaIbHBIX =~ *—
! ! K F.
TOYCK: F12 = 'sz_ 12 21
1.2.6 3aKOH BCEMHUPHOIO TATOTEHMS: CUJIBI MPUTSIKEHUS MEX]Yy TOUYEUYHBIMU
F=Gk
MacCcaMH paBHbI RZ -
Cuna Tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHIIBI TSDKECTH OT
BBICOTHI h Ha/l MOBEPXHOCTHIO TUTAHETHI paanycoM Ro:
mg GMm
L N2
(R, +h)
1.2.7 |Cwuna ynpyroctu. 3akoH ['yka: Fx = -kx
128 Cuia tpenusi. Cyxoe TpeHHe.

Cuiia TpeHust CKOJIbKEHUS: FTP =uN




Cua Tpenust mokosi: Frp SHN

Koaddurment tpenns

129 A
JaBnenue: P = S
1.3 CTATUKA
131 MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPAIllCHUSA:
|M| =Fl, rme 1 - mmewo cusl II:
OTHOCUTEIIBHO OCH, MPOXOISAIEH Yepe3 TOUKY -
O nepneHauKyIsIpHO PUCYHKY F
13.2 Llentp m™macc Tena. LleHTp Macc CHUCTEMBl MaTEpUAJIbHBIX TOYEK:
ro_ m, +m,r, +... 5 (gr] const)
. . OIHOPOJTHOM TIOJIE TSKECTH = LEHT
m,+m, +... p p
Macc Teja COBNAJAET C €ro EHTPOM TKECTH
133 M, +M,+..=0
YcnoBust paBHOBecHs TBepaoro tena B MCO: '% N 'EZ 0
134 3akoH [lackamns
135 JlaBnenue B KUAKOCTH, mokosieics B UCO: P = Py + pgh
1 1
1.3.6 3aKOH ApXHMeI[a: FAPX = _PBLITECH 1
eclu Teno U KUAKOCTh MOKoSATCs B ICO, T0 Fapx = PQVesreen
YcnoBue miaBaHus TE
14 3AKOHbBI COXPAHEHHWA B MEXAHUKE
141 NMnynbsc MmaTepuabHOW TOUKHU: p=mo
| I I
142 | Wmmynsc cucremsl Tem: P= Py + P, +-..
1.4.3 |3aKkoH U3MEHEHHS U COXPAHECHUS UMITYJIbCa:
r rr ' !
B I/ICO Ap = A( pl + p2 + ) = FlBHCIHHAt + FZBHemHAt +e s
[ [ ! !
B ICO Ap = A( pl + p2 +) =0 , €CJIA FlBHemH + FZBHeUJH .= 0
PeakTnBHOE ABMKEHIE
144 PaboTa cuitbl Ha MaIOM TIepeMeIIeHUH:

F
A=|F|-|aF]-cos a=F, - ax (
AF T




1.4.5

MOoONHOCTE CHIIBI:
eciu 3a Bpemsi At pabora CHIIBI U3MEHSETCS
Ha AA, TO MOIIIHOCTH CHJIBI

=)
™)

I

p_2A

= =F-.v-cosa
At

At—0

1.4.6

Kunerndeckast sHeprus MaTepuaibHO# Touku: E = =—.

3aK0H M3MCHCHHUS KMHCTUUCCKOM OHCPIruu CUCTCMbI MATCPUAJIBHBIX TOYCK!:

BUCO AE_, =A+A, +..

147

[TorenmanpHas 3HEprus:

,ZUIH HOTeHHHaHBHLIX CHJI A12 = ElHOTCHI_I - EZHOTeHu = _AEHOTCHL[ .

[ToTeHManbHas HSHEPrUs MaTEPUATBbHOW TOYKH B OJHOPOJIHOM IIOJIE
TSDKECTU: Enorens = Mgh.

[ToTennmansHas sHEprUst ynpyro neopMupoBaHHOTO Telia:

kXZ

noreH, 2

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUYECKOM SHEPTUHU:

EMCX = EKI/IH + EHOTCHLU
B HCO AEMeX = ABCCX HETIOTEHILI. CUIT )

B UCO AEmex = 01 €CIH Agcex HEMOTeHIL. CHIT — 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

151

lapmonnueckue kosneOaHus MaTepUaTbHOM TOYKH. AMITUTYAa W (asza
KoseOanuii. KnueMatmndeckoe oImcaHue:

x(t)=Asin(ot+g¢,),
Uy (t): Xt‘,

a, (t)=(y, )t =—0’X(t)=a,+©°X=0, rge x - CMeIeHNE U3 MONOKEHHS
paBHOBeCHS.

JlnHamuyeckoe onucaHue:
mayx = -kx, rae kK = mw®. D1o 3HauuT, yto Fx = -KX.

DHepreTUYecKoe OMUCaHne (3aKOH COXPAaHEHUST MEXaHMUECKOW SHEPTUN ):

mo® kx> mu?, KA
+—= = — = const
2 2 2 2




CBsi3b aMIUIMTYIbl KOJICOAHWM CMEIICHHS MaTepPHAIbHOW TOYKH C
aMIUTUTYIaMU KOJIeO0aHUH ee CKOPOCTH U YCKOPCHUS

_ _ 2
Umax _(DA1 a‘max = A

15.2 . 2n 1
Ilepuon u yactora Konebanmii: 1 = o v
ITeprion MaybIX CBOOOJHBIX KOJIEOAHWUH MATEMATUYECKOTO MAasTHHUKA!
I
T=2n /— ]
g
o m
ITeproa cBOOOAHBIX KOJIEOAHUI MPY)KUHHOTO MasiTHUKA: | = 27 ?
15.3 Boinyxxnennsie konebanus. Pezonanc. Pezonanchas kpuas
154 [Tonepeunple U MpoI0OIbHBIE BOJHBI. CKOPOCTh PACIPOCTPAHCHHS U JJIMHA
v
BoJHbL: A =0T =—
Y
WuTepdepennys u audpaxiyst BOIH
155 |3Byk. CkopocCTh 3ByKa
2 MOJIEKVYJISIPHASA ®U3UKA. TEPMOJ/IMHAMUWKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
211 Mopgenu CcTpoeHHMsT Tra3oB, JKHJIKOCTEM ¢ TBepablx Tenl. IlycTs
TEPMOJAMHAMHYECKas CUCTeMa (TeJ0) COCTOUT U3 N OJUHAKOBBIX MOJEKYIL
N m
Torma KoJIM4eCTBO BelecTsa v = N_ =,
A M
rae Na - uncio ABorajapo, m - Macca cuctemsl (Tena), ! - mossipHas macca
BEIIECTBA
2.1.2 TennoBoe ABUYKEHHE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BsaumogeiicTBre yacTHIL BEIIECTBA
214 | Inddy3us. BpoyHOBCKOE MBUKEHNE
2.15 Mogens uneanbaoro raza B MKT
2.1.6 CBA3p MEXIYy JaBICHUEM H CPEIHEH KHHETUYECKOW JHEprueit

MOCTYIMATENbHOTO  TEIJIOBOTO  JIBWXKEHHMS MOJIEKYJ HJI€AIbHOTO rasa
(ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2 — .
p=—-mynv°==-n- > :gn'gmm , TIe mo - Macca OOHOU MOJIEKYIHEBI,

- KOHIIEHTPAIUS MOJICKYJT




2.1.7

AoGcomoTHas Temmiepatypa: T =t° +273 K

2.18

CBsa3p  TemIepaTypbl Ta3a CcO CpedHEd KHUHETMYECKOW DJHEprueit
[IOCTYIATEIBHOTO TEMJIOBOI'O ABMKEHUSI €M0 MOJIEKYII:

. 2
€ ocr :(mou jz §kT

2 2

2.19

VYpasuenue p = nkT

2.1.10

MOI[GJ'IB HACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:

{VpaBHeHHe MenneneeBa — Knaneiipona

BeipaskeHue U1l BHyTpEHHEN SJHEPTUH

VYpaBuenune Menneneesa - Knanelipona (mpuMeHUMbIE (POPMBI 3a1TUCH):

oV =L RT = vRT = NKT p=PRT
M M

BelpaxxeHnue s BHYTPEHHEW HSHEPrUHM OJHOATOMHOIO HJEAIbHOIO rasa
(mpuMeHuMBIC POPMBI 3aITUCH):

U=3wRT=3nkT =3MRToveT=3 v
2 2 2

2p

2.1.11

3akoH Z[aJ'ILTOHa AJIg JaBJICHUS CMCCHU PA3PCIKCHHBIX I'da30B:

p=pitp2+t..

2.1.12

N3omporieccrsl B pa3pexeHHOM ra3ze ¢ MOCTOSHHBIM 4uciIOM Moiekyn N (c
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa V):

uzorepma (T = const): pV = const,

m3oxopa (V = const): TB = const

\Y
n3obapa (p = const): T = const

I'paduueckoe mnpencraBneHue wusompomeccoB Ha pV-, pT- uw VT-
Tuarpammax.

O0OBeaMHEHHBIN Ia30BbIA 3a4KOH:

ﬂ = const
T

JIJIS HOCTOSSHHOTO KOJIMYECTBA BemiecTra vV

2.1.13

HaCI:IIJ_[eHHbIe U HCHACBLIIICHHBIC IIapbl. KauecTBeHHas 3aBHCHMOCTH
INIOTHOCTH W AAaBJICHUA HACBIMICHHOTO IIapa OT TEMICPATYphl, HX
HE3aBUCUMOCTBH OT 00beMa HACBIIIICHHOT'O I1apa




2.1.14

BrnaxnocTs Bo3ayxa.

pnapa (T ) _ Prapa (T )

OrHOCHUTENbHAA BIAKHOCTE: @ = T~ T
pHaCBIU.L napa ( ) pHacmm. napa ( )

2.1.15 |/M3meHeHue arperaTHbIX COCTOSIHUM BEIECTBA: UCIIAPEHUE W KOHJEHCAIIUS,
KHUIICHUE YKHUJIKOCTH

2.1.16 |M3meHeHwe  arperaTHbIX  COCTOSIHMI  BEIIECTBA:  IUIABICHUE U
KpUCTaITU3aus

2.1.17 |IIpeoOpa3oBanue YHEPTUH B (Pa30BBIX MEPEX0ax

2.2 TEPMO/IMHAMUKA

221 TermioBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 | BHyTpeHHSS SHEPrus

2.2.3 Temonepenaya kak crnoco®0 W3MEHEHUsT BHYTpPeHHEH »sHeprum 0e3
coBepieHust pabotel. KoHBeK1MS, TETIONPOBOAHOCTD, U3ITy4YECHUE

2.2.4 | Komu4ecTBO TEIUIOTHI.
V enbHas TEMI0eMKOCTh BemecTsa ¢;: Q =CMAT

2.2.5 | YnenbHas TerioTa napoodpaszoBanus L: Q = Lm.
VenpHas TEIIoTa IIaBienus A: Q =Am,
VnenpHas TemI0Ta cCropanus TormBa q: Q = qm

226  |DpementapHas pabora B TepmonuHamuke: A= PAV | Bprumcienne paGoTs
o rpaduKy mporecca Ha pV-auarpamMmme

2.2.7  |llepBblii 3aKOH TEPMOJANHAMHKH:
Q, =AU, +A, = (Uz _U1)+ A,.
Annabara:
Q,=0=A,=U,-U,=-AU,

2.2.8  |Btopoii 3akoH TepMoanHaMuKH. HeoOpaTumble rmporecchl

2.2.9 [Ipunuune! aeiicTBus Temnosix MamuH. KIT/T:
o= Auos _ Qu Q] _; _[Qu

Quarp Quarp Quarp
2.2.10 |MakcumanpHoe 3Hauenue KII/. Iukn Kapno:




T T

Harp Xon ] — —xon

T

Harp Harp

max n = nKapHO =

2.2.11

VYpaBHeHnue terioBoro 6amanca: Q1+ Q2+ Qs+ ... =0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.11

DIIeKTpu3alus TeJl U €€ MPOABJICHUA. JJIeKTpuueckui 3apsa. [[Ba Buaa
3apsjia.  OJEMEHTAapHBIM  AJICKTPUYECKUN 3aps]. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

3.1.2

BsaumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akon Kynona:
B OJJHOPOJHOM BEIIIECTBE C IUAJICKTPUUECKON TPOHUIIAEMOCTHIO €

F:k|ql|'|q2|_ 1 |q1||qz|

er’ dmee, I’

3.13

Onexrpuueckoe nojie. Ero aelicTBrue Ha 37€KTPUUECKUE 3apsbl

3.14

F

r
HanpsikeHHOCTB JIEKTPUYECKOTrO MOJIA: E= .
qnpoGHblﬁ

q

[ose Toueunoro 3apsiga: E, =K oz

1
oaHOpoaHOoE Tosie: E =const .

KapTI/IHBI JIMHUHA HAIIPSIZKCHHOCTH 3THUX oJiei

3.15

IloTeH1IMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3noctb MOTCHIUAJIOB U HAIIPSKCHUC!

A, = q((Pl_(Pz): —qAe =qU |

HOTCHHI/IaHLHaH OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:
W =qe.

A=-AW

W
IloTenuman QJICKTPOCTATUYCCKOI'O ITOJIA: ¢ = E .

CBsi3p HaNPSHYKEHHOCTH TOJS U Pa3HOCTU MOTEHIMAJIOB JJISi OJHOPOIHOTO
anekTpoctarndeckoro nosst: U = Ed

3.16

[IpuHOUI Cynepro3UIH 3JIEKTPUIECKUX MTOJICH:

1 1 1
E=E+E,+.., 0=0,+0,+...




3.1.7

[IpoBOAHMKYU B 3IEKTPOCTATUYECKOM TOJ€. Y CIOBHE PaBHOBECHS 3apsi/IOB:

r
BHYTpPU  NPOBOJHHUKA E=0, BHYIpU MU Ha  IIOBEPXHOCTH

npoBoaHKKa ¢ = const

3.1.8 |JludnmexkTpuku B DJIEKTpOCTaTHYeckoM  mose.  Jludnexrpuyeckas
IIPOHUIIAEMOCTh BeIllecTBa €
3.1.9 q
Kouzencatop. DIeKTpoeMKocTh KoHaeHcaropa: C = TE
€g,S
DJIEeKTPOEMKOCTb IIIOCKOro KoHaeHcaTopa: C = 4 eC,
3.1.10 |ITapamnenpHOE COeTMHEHHE KOHIEHCATOPOB:
g=0Qi+0Q2+.., Ui=Uz= ey Cnapann =C1+Co+...
[TocnenoBarenbHOE COETMHEHHE KOHIEHCATOPOB:
1 1 N 1 N
U=Ui+Uo+ .., 1=C=..., = ~—~ T~ T
Cnocn Cl C2
3.1.11 qgU Ccu? ¢?
DHeprus 3apshkeHHOro konaeHcaropa: W, = —= =2C
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
3.2.1 AqQ
Cuma Toka: | =— . [locTostHubIM TOK: I = const
At At—0
Jns mocrosiHHOrO TOKA q = It
3.2.2 | YcnoBus CyIecTBOBaHHS JIEKTPHUECKOTO TOKA.
Hanpsokenne U u OJIC E
3.2.3
3akon OMa 1Sl ydacTKa Lenu: I = E
3.24 | Dnekrpuueckoe COIIPOTHBIICHHE. 3aBUCUMOCTb COIIPOTHBIICHUS
OTHOPOJHOTO TIPOBOJAHWKA OT €ro JUIMHBI W CEUYCHHs. Y JIeNbHOEe
I
COTIPOTHBIIEHHE BemlecTBa. R = Pg
32 5 Am‘opom—mx cun
Ucrounuku Toka. DJIC ucroununka toka: E = T
BHyTpeHHee conpoTHBIEHHE HCTOYHHUKA TOKA
3.2.6

3akoH Oma Uil TOJNHOM (3aMKHYTOH) 3JEKTPUUYECKOMN E.r
3

E

tE=1R+ l=——
uenu: E = IR + Ir, oTkyna Rir




3.2.7

[TapamiensHOe COeTMHEHNE TTPOBOIHUKOB:

1 1 1
I=li+h+...,U=Ux= .. —=—+R—+..._

TIapasut 1 2
HOCHGHOBaTeHBHOC COCANHCHUC ITPOBOAHUKOB:

U=Ui+Ux+.., lhi=b=.., R =R1+R2+ ...

3.2.8 | Pabora snexrpuyeckoro Toka: A = [Ut.
3akon Jlxoymns - Jlerna: Q = I°Rt.
U 2
2
Ha pesucrope R: Q=A=1"Rt=[Ut = ?t
3.2.9 AA
MOIIHOCTB 3JIEKTPUYECKOTO TOKA: P= _A =1U
t At—0
U 2
2
TeroBast MOIIIHOCTb, BhIesieMast Ha pesuctope: P =1°R = ? =1U .
P —_ AACT CHUJI — EI
MoniHocTh HCTOYHHKA TOKA: e = —At =
At—0
3.2.10 |CBoOomHBIE HOCHUTEIHM DJIGKTPUYCCKUX  3apsA70B B MPOBOJHHUKAX.
MexaHu3MBbl TPOBOJUMOCTH TBEPJbIX METAJIOB, PAaCTBOPOB U PACIIJIaBOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBoguuku. [101ynpoOBOIHUKOBBINA TUOM
3.3 MATHUTHOE I1OJIE
331 MexaHnndeckoe B3aMMOACHCTBUE MarHutoB. MarnutHoe mnoiue. Bekrop
MarHWTHOH  WHJIyKITUH. [MpuHOMIT ~ Cymepmo3uIUM  MarHUTHBIX
1 1 I
noneit: B=B,+B, +...
JluHMM WHAYKUMKA MarHuTHoro mons. KapTuHa nMHUNA —HHIYKIUU
MarHUTHOTO TIOJSl  TOJIOCOBOTO W TOJKOBOOOPA3HOTO  MOCTOSTHHBIX
MarHuToB
3.3.2 |OmbiT Opcrena. MarauTHoe Moje MPOBOJHUKA ¢ TOKOM. KapTunHa nuHWMIA
WHIYKIIMA MarHUTHOTO TIOJIS  JUTMHHOTO TMPSIMOTO  IMPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM
3.3.3 |Cuna Amnepa, ee HanpaBJIeHUE U BETUUNHA!
Fo = IBl sina, rge @ - yrom Mexay HampaBieHHeM MPOBOAHHKA W
1
BEKTOpOM B
3.34

Cuna JlopeHIa, ee HAIpaBICHHE M BEIMUMHA: Fiop :|Q|UB sina. | rpe O -

1 1
yroi Mexny BekTtopamMu U u B. J[BrkeHue 3apspDKEHHOM YacTHIBL B
OJIHOPOJHOM MarHWTHOM I10Jie




3.4

OJIEKTPOMATHUTHAA MH/TY KA

3.4.1 |IloTok BeKTOpa MarHUTHON MHIYKIIHH: 7 1 B
®=B,S=BScosa / Iu/;
3.4.2 SBnenue anekTpoMarauTHON HHAYKIUU. IJ1C nHIyKIIMN
3.4.3 |3akoH 3neKTpoMarHUTHON MHAYKIMK Dapazes:
AD :
Ei =T =—-0,
At At—0
3.4.4 |DJIC uHIYKIUHU B IPSIMOM NPOBOJTHUKE {f yi
I[J'II/IH(I)ﬁ 1, mBIXKYIIIEMCST CO CKOPOCTBIO U e
r 9
(U L1 ) B OJIHOPOJHOM MarHUTHOM Iose B: / v
/
|Ei| =Blvcosa, rge @ - yrox mex sy BexTopom B 1 HOpMabio n k
1 | 1 1 1
IJIOCKOCTH, B KOTOPO#i JiexkaT BeKTopel | m U ;ecmu | L B u 15 1B,
TO |E|| = BIU
3.45  |IlpaBuio Jlenma
3.4.6 o
NHAYKTUBHOCTH: L= I_ ,ammm @ =LI.
Al .
Camonnaykuus. IJIC camonsykiuu: Eg = _LA_t =-LlI,
At—0
3.4.7 L2
DHeprust MarHUTHOTO TIOJIS KaTyIku ¢ Tokom: W, = ——
3.5 DJIEKTPOMATHUTHBIE KOJIEFAHMA 11 BOJIHBI
351

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KoJIeOaHHs B uIeaTbHOM C L
Kosie0aTeabHOM KOHTYpeE: |

0 (t) =gy Sin (ot + ;)

1 (t) =0, = 00, cos (0t + @y ) = I, cos (ot +¢,)

Jie 0=
®opmyna Tomcona: T =2n+/LC , oTkyna T JC

CBs3b AMIUIMTYABI 3apdia KOHACHCATOpa C aMHHHTYIIOﬁ CUJIbBI TOKa IIpU




CBOOOJTHBIX 3JIEKTPOMArHUTHBIX KOJICOAHMSIX B MI€aTbHOM KOJIeOaTeIbHOM
I

max

KOHTYpE: Umax =

3.5.2

3aKOH COXpAaHEHUS SHEPTUHU B UACATILHOM KOJI€0aTeIbHOM KOHTYpE:

cu® LI* cu?_ LI°
+ = = =const.
2 2 2 2

3.5.3

BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc

354

[lepemennsiii  Tok.  IIpomsBoxcTBO, mepemaua u  MOTpebiIeHHE
NEKTPUYECKON SHEPTUU

3.55

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMMmHas opHeHTalUsi BEKTOPOB B
o 1 S r
3JIEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1 C

3.5.6

[Ikana 37eKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3/1eKTpOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpsimosinHENHOE pacIpOCTPAaHEHUE CBETA B OAHOPOIHOU cpene. ToueuHbiin
uctouHuk. JIyd cBera

3.6.2

3aKoHEI OTpakeHus ceera. O =P B
a

S

3.6.3

[TocTpoenue n300pakeHHit B MIOCKOM 3epKaje

3.6.4

3aKOHBI MMPEJIOMJICHUSA CBCTA.

Ipenomsenue ceera: NSIN @=N,sinf
AOCOTIOTHBIN MMOKa3aTeNb MPEITOMIICHHUS:

n

_b

o =_2
OTHOCHTENBHBIH TT0Ka3aTeNb IpeToMIeHus: Nor = n_ o
1 2

Xox J1ydeil B mpu3Me.
CooTHoOIIEHNE YacTOT W COOTHOLIEHHE JJIUH BOJH IpPU TEPEXOE
MOHOXpPOMAaTHYECKOTO CBETa 4Yepe3 IpaHully pasziena JIBYX OINTHYECKHX

cpen:

V=V, NA; =N,A,

3.6.5

[TonHOE BHYTpEHHEE OTPAKECHHUE.
IIpenenbHblli  yron IOJHOTO BHYTPEHHETO
OTpaKCHHUS: o

Ny<ny n,




. 1 n,
sino,,, =—=-—*
n
1

OTH

3.6.6

CobOupatoniue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKycHOE
1

PACCTOAHUEC U OIITHUYCCKAA CHUJIa TOHKOM JIMH3HI: D=—

F

3.6.7

@opMyiia TOHKOW JIMH3BIL: d

1 1
——=—
d f F°

aN h
VBenuueHue, JapacMoe JIMH30M:

rzﬂzﬂ_ v
d
1
D<0=F=—=<0,
D

B ciyuae paccenBaronieit JMH3bI:

F=£:m<l
H d

3.6.8

Xox Jiy4a, MPOLIEAUIETO JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontudeckoil ocu. Iloctpoenne m3o0paskeHU TOYKM M OTpe3Ka MpsMOil B
COOMPAIOIINX U PACCEUBAIOILUX JMH3aX U UX CUCTEMaX

3.6.9

doroanmnapaT Kak onTUYecKkuit npudop. I'1a3 kak onTryeckas cuctema

3.6.10

WNurepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. YCIIOBUS HAOJIOIEHUS
MakCUMYMOB M MHHHUMYMOB B HHTEp(EpEeHIIMOHHOW KapTHHE OT MABYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB:

A
MaKCUMyMBI - A = ZmE, m=0,+/-1,+/-2,+/-3, ...,

A
MUHUMYMBI - A =(2m +1)§, m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakius cBera. JudpakinuonHas pemerka. YcloBue HaOII0AEHUS
TJIaBHBIX MAaKCHMYMOB IPU HOPMAaJbHOM MAaJEHUM MOHOXPOMAaTHYECKOIO
CBETa C JJTMHOM BOJHBI A Ha pelieTky ¢ nepuoaom d:

dsing,=mA m=0,+/-1,+/-2,+/-3, ...

3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411

I'unoresza M. [lnanka o kBantax. ®opmyna [Tnanka: E =hv




4.1.2

hc
®otonsl. Dueprus porona: E=hv = o~ Pe.

Nwmmynbee ¢poTtona: P = P

413 | Dorodrdpdext. OnbrTel A.I'. CToneroBa. 3akoHbl hoToddderra
4.1.4 | VYpaBHenue DiiHmreliHa 1 hoTodrddekra:
Eporona = Assixona T Exun max,
e Eporona =hV = % Aora = Vygy = :_i — ml)ziax =eU,,
415 |/laBnenue cBera. JlaBjieHuMe cBeTa Ha MOJHOCTHIO  OTPAXKAKOILYIO
MMOBEPXHOCTh U HA MOJHOCTHIO MOTJIOMIAOIIYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [InanerapHas Mojenb aToma
4.2.2 |llocrynatel bopa. M3nydenwe u mnoruomeHue (OTOHOB MpH TMepexoie
aToMa C OJTHOTO YPOBHS YHEPTUU HA JPYTO:
hv o, =E=|En -E,|
)\‘mn
4.2.3 |JluHeHdaTbie CIIEKTPHI.
CriekTp ypOBHEH SHEPTUU aTOMa BOJIOPO/IA:
-13,6 5B
E.=——=—.,n=1,23, ..
n
4.3 OU3NKA ATOMHOTI'O SAIPA
4.3.1 |Hykmonnas monenb sapa [eiizenOepra - BaHeHko. 3apsn sapa. MaccoBoe
gucio sapa. M3oromsl
4.3.2 |PaanoakTUBHOCTD.
Anbda-pacrian: 7 X =575 Y + ;He
bera-pacna.
Dnexrponnsri B-pacman: X -7, Y + e+ 90,
Tosutpounsiii B-pacman: ;X -5, Y + %86 v,
I'amma-usnydenue
4.3.3

t
3aKOH paJMOaKTUBHOIO pacmaaa: N (t) =N, 2T,




t
ITycth m - Macca pairoakTUBHOIO BenlecTBa. Toraa m (t) =m,-27

4.3.4 | Snepusbie peakuuu. [leneHne u cUHTE3 saEp




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka. 10 knacc. Mskumes I'.51., byxosues b.b., Corckuit H.H.; nox penakiuei
[TapdentreBoit H.A. AknronepHoe obmmecTtBo «M3natensctBo «lIpocBemenuey

» ®usuka. 11 knace. Maxumes I'. 4., byxosues b.b., Yapyrun B.M.; nox pepakuuei
[TapdenTreBoit H.A. AkrronepHoe obmmectBo «M3marenseTBo «IIpocBemnienne

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
[Hunos B. ®. ®uzuka : 10—11 k. : moypou. mnanupoBanue: nocooue —M. : [IpocBemienue

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubmuoreka [IOK https://m.edsoo.ru/



IIpuioxenne k padoyeii nporpamme yuye0Horo npeamera «®Pusuka» ba3zoBblil ypoBeHb
s 10-11 kiaacca cpeaHero oouiero oopasosanusi (1D9962940)

Bocnurarensupiii noreniuan npeamera «dusnkay 0a30BbI ypOBEHb peanu3yercs
qepes:

-YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOIICHUN MEXIy MeAarorndyeckuM pabOTHUKOM U
00y4aroIMMHUCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCIPHATHIO  OOy4YarOIMIMMUCS
TpeOOBaHUN M TNPOCHO IEeNaroru4eckoro pabOTHHMKA, MPUBICYCHHUIO WX BHUMAaHUS K
o0cykaaeMol Ha ypoke HH(POpMAIINK, aKTUBH3AIMH [T03HABATEIIFHON JIeITEIHbHOCTH;

-mo0yXJIeHne OOyYaromuxcsi CoONoAaTh Ha YPOKE OOMICTIPUHSTHICE HOPMBI
MOBEJCHMs, MpaBUja OOWIEHUS CO CTapUMH (IeIaroruyeckuMu pabOTHUKAMHU) U
CBEpCTHHUKAMHU (00yUYarOIIMMUCS ), IPUHIUIBI y4eOHON AUCHUIIIMHBI 1 CAMOOPTaHU3alIHH;

-IIPUBJICYCHNE BHUMAHUS OOYyYarOIIMXCS K IICHHOCTHOMY AacleKTy HM3y4aeMbIX Ha
ypOKax MpEeAMETOB, SIBJICHUI U COOBITUN, OPraHu3alus UX paboThl ¢ OTy4aeMOU Ha YpOKe
COIMAJIFHO 3HAUYMMON WH(pOpManuell — HWHUIMHPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS 10 €€ TTOBOJTYy, BRIPAOOTKH CBOETO K HEil OTHOIICHUS;

-ACIIOJIb30BaHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4eOHOro mpeaMeTa
Ui OPMUPOBAHUS Y O0YUAIOIINXCA POCCUUCKHUX TPAIULIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIIMOKYJBTYPHBIX  IICHHOCTEM,  POCCHUMCKOTO  HMCTOPUYECKOTO  CO3HaHus  (depes
JEMOHCTPALMIO O0YYalOIIUMCA TPUMEPOB OTBETCTBEHHOIO, TI'PAXKIAHCKOTO TMOBEACHUS,
MIPOSIBJICHUSL YEJIOBEKONIOOMSI M JOOpOCEepIeYHOCTH, dYepe3 MOoA00p COOTBETCTBYIOIIUX
TEKCTOB JUISl YTEHMS, 3aJay JUIsl PELIeHUs, MPOOJIEMHBIX CHUTyallMid Afisi OOCYXIEHUS B
KJ1acce);

-IPUMEHEHNE Ha YPOKE MHTEPAaKTUBHBIX (opM pabOThl € O0y4aromUMHCS:
WHTEIUICKTYaJbHBIX, CTHUMYJUPYIONIMX TI03HABATEIFHYI0O MOTHBAIMIO OOYJarOIIUXCS;
UTPOBBIX METOJUK, AMCKYCCHH, KOTOpBIE JalOT OOydYaroUIMMCS BO3MOXKHOCTb MPHOOpECTH
OIBIT BEJCHHUSI KOHCTPYKTHBHOTO JHAJiOra; TpyNIoBoi paboThl WM paboThl B Tapax,
KOTOpbIE y4aT KOMaHIAHOH paboTe, ClIoCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS;

-OpraHU3aNni0 HACTABHUYECTBA MOTHBUPOBAHHBIX U APYAUPOBAHHBIX O0yYarOIINXCS
Ha/l UX HEYCNEBAIOUIMMM OJHOKIACCHUKAMH, JAIOIEro MM COLHUAIbHO 3HAYMMBIM OIBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-MHULIMMPOBAHUE U TOJUIEPIKKY HCCIIEI0BATENbCKOM EATEIbHOCTH 00yJaromuxcs B
paMKax peanu3alidi UMH WHIUBUAYAIBHBIX W TPYIIIOBBIX HCCIEIOBATEIHCKUX IPOEKTOB,
YTO AacT O00y4yaromMMCs BO3MOXKHOCTh HMPUOOPECTH HAaBBIKM CAaMOCTOSATENBHOTO pELICHUs
TEOPETUYECKOW MpoOJeMbl, TeHEepUpoBaHUS UM OG(OPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTENBHOIO OTHOIIEHUS K 4YYXHM HJesM, oQOpMIEHHBIM B paboTax Apyrux
WCCIIeIOBaTENeH, HaBBIK MyOJIMYHOTO BBICTYIUICHUS TIEpell ayAUTOPUEH, apryMEHTHPOBAHUS
Y OTCTaWBaHUS CBOEH TOUKU 3PEHUS;

-popMupoBaHMEe CHCTEMBI TIO3WTHBHBIX IIEHHOCTHBIX OpHEHTAIlMi B YaCTH
IpaXJaHCKOT'O BOCIUTAHUS, MATPUOTUYECKOIO BOCIIMTAHUS, YBaKEHHE K cuMBosiaM Poccun,
rOCYJapCTBEHHBIM MPa3IHAKAM, TIOCTHKECHUSIM CBOei PoauHEI.



