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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma o ¢usmuke 0a30BOTO YpOBHS Ha YpOBHE CpeAHero odimiero oOpasoBaHus pazpaboTaHa Ha
OCHOBE IMOJIOKEHHH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeNbHOM MpOTrpamMMBbl,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yuérom QeaepanbHOil paboyeill mporpaMMbl BOCIIHTAHHS W
KOHIENIMN TpernoaaBanus ydyeOHoro mnpenmera «®dusuka» B 00pazoBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepanyn, pearu3yoX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Coneprxanuie mporpaMMsbl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moxoa. [Iporpamma o ¢usuke coorpeTcTByeT TpeboBanusM OI'OC COO k naaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yiibTaTaM OOyueHHs], a TAaKXKe yYUTHIBAeT HEOOXOIUMOCTh
peanu3ai MEXIPEIMETHBIX CB3€H (U3UKU C €CTECTBEHHO-HAyYHBIMU YYeOHBIMU IpenmeTramMu. B Helt
OTIPEICTSAIOTCA OCHOBHBIE II€JIM M3Y4YeHUs] (PU3UKU HA YPOBHE CpelHEero odiiero oOpa3oBaHUsl, IIIAHUPYyEMbIe
pe3yNbTaThl OCBOCHUS Kypca (PU3UKHU: TMUYHOCTHBIE, METalIPEeIMETHbIE, IPEMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® I[UJIaHUpPYEMbIE PE3YyJbTaThl OCBOECHUS Kypca (pu3uMKu Ha 6a30BOM ypOBHE, B TOM YMCJIE NMPEAMETHbBIE

pe3yabTaTHI IO TOJaM 00yUYCHHS;

e cozaepkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

du3nka Kak Hayka o0 HauOoJiee OOIMX 3aKOHAX MPHUPO/IbI, BHICTYMNAs B KaueCTBE Y4eOHOro mpeaMera B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUHN 00 okpyxatomiem mupe. LIkonapHbINH Kype Qu3uku —
CUCTEMOOOPa3yIOIINiA JIsl €CTeCTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIexkKaT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosoruei, pusndeckoit reorpadueid 1 acCTpOHOMHUEH.
Hcnonp30BaHne W aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHMM ONpeNesseT XapakTep M pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJTYYEHHUS HOBBIX
MaTepHaJoB C 3a/laHHBIMU CBOMCTBaMHU M Jpyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJl B OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa OoOydarouuxcs, B (pOPMUPOBAHNE YMEHUN NMPUMEHATh HAyYHBIH METOJ
MO3HAHUS MPU BHINOJIHEHUN UM YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY kypca pu3uku 15 ypoBHSI CpeAHEr0 00111ero 00pa30BaHus MOJIOKEH PSIIT UIeH, KOTOPbIE MOXKHO
paccMaTpuBaTh KaK MPUHIMIIBI €70 OCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH COJIEPIKHUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TAK 1 COBPEMEHHON (PU3HKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MarepHan Kypca GU3NKU 00beIUHEH BOKPYT (U3NUECKUX
Teopuil. Beaymum B Kkypce sBnsercs (HOpMUpOBaHHME NPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepuH,
BELIECTBE U IOJIE.

Hoesa eymanumapuzayuu. E€ peanuszanus mpenrnosiaraeT MCIOIb30BaHUE T'YMaHUTApHOTO MOTEHLUaNa
¢u3nyeckoil Hayku, OCMBICICHHME CBS3M pa3BUTHUS (QU3MKK C pa3BUTHEM oOIlecTBa, a TaKxke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoesn npuknaonou nanpaenrennocmu. Kypc ¢GU3MKKM mpeamnonaraeT 3HaKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHUS, IMOCBSIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM TEXHHMKH M TEXHOJIOTUH, a TaKkxKe
00CyXJIeHUs TPOOIIEM PAIIIOHAIBHOTO MTPUPOJIONIOIB30BAHUS U SKOJIOTHYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (M3MKHM Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUsl SBISAIOTCA
¢busnueckue teopuu (hopMUpOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs (hU3MUECKON TEOpHH, pOJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMPHPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOLIECCOB).

CucreMHO-eTeIbHOCTHBIN MOAX0 B Kypce (PU3UKU peamu3yeTcs Mpex/ie BCEro 3a CUéT OpraHu3aluu
AKCIIEPUMEHTAILHON e TeIbHOCTH o0ydatomumxcs. J{s 6a30Boro ypoBHs Kypca (pU3UKH — 3TO UCHOJIB30BaHUE
CHCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPBIE B IPOTrpaMMe 10
¢u3uke 0ObeAMHEHBI B OOIINI CIUCOK YYEHHYECKUX MPAKTUYECKUX padoT. BeiieneHne B yKka3aHHOM MEpevHe



71a00paTOPHBIX paboT, MPOBOAUMBIX [UIsl KOHTPOJIS U OLICHKH, OCYIIECTBIISIETCSA YYaCTHUKaMH 00pa30BaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TIAaHMPOBAaHUS M OCHAIIeHus kabuHeta ¢pusuku. [Ipu aTom obecrieunBaercs
OBJIaJIcHUE OOYYaIONIMMHUCA YMEHHSIMH HPOBOJUTH KOCBEHHBIC M3MEPEHMs, HCCIEIOBAHUS 3aBUCHUMOCTEH
(GU3MYECKUX BEJIUYMH U OCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bbosblioe BHUMaHME ylemsieTcsl peIeHHIO0 pacu€THBIX M KaueCTBEHHBIX 3ajau. [Ipu 3ToM 11 pacu€THbIX
3aJa4 IPUOPUTETOM SIBIIIIOTCS 33/1a4Ml C SBHO 3aJlaHHON (DPM3MYECKON MOJENbIO0, MO3BOJISIONINE MPUMEHSTH
M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, TaK M MHTETPUPYS 3HAHUS U3 Pa3HBIX
pas3zaenoB. J{j1sl KauecTBEHHBIX 3314 IPUOPUTETOM SIBIISIFOTCA 3a7jaHUs Ha O0BSICHEHUE TPOTEKaHUs! (PU3NUECKUX
SBJICHUM W TPOLIECCOB B OKPY)KAIOLIEH >XU3HU, TpeOyrouue BbiOOpa (U3NYECKOH MOAETH Ul CUTYalUH
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsivu @I'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00ECTIEYeHUI0 y4eOHOTo
nporecca 6a3oBblil ypoBeHb Kypca (PU3MKH Ha YPOBHE CpeaHEro oomero oOpa3oBaHUs JOJKEH U3y4yaTbCs B
YCIOBMSIX IHPEAMETHOro KaOMHeTa (GHU3UKM WIM B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa IPEAMETOB
€CTECTBEHHO-HAYYHOTO [IMKJIA. B kabuHeTe GU3HKH TOJDKHO OBITh HEOOX0AUMOE JIabopaTOpHOE 000PYAOBaHKE
JUIS1 BBITIOJTHEHHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3HKe yUeHHYECKHX MPAKTHYECKUX paboT ¥ JeMOHCTPAIIMOHHOE
o0opynoBaHueE.

JleMOHCTpallMoOHHOEe 00O0pyJoBaHUE (OPMUPYETCS B COOTBETCTBUM C IPHUHLUIOM MHMHUMAJIbHOU
JOCTaTOYHOCTH W OOECIIeYMBAET ITOCTAHOBKY IMEPEYHCICHHBIX B IMporpamMme 1o (U3MKE KIIOYEBBIX
JIEMOHCTPAIMN /ISl MCCIEOBAHUS M3YYaeMBIX SIBICHUI M MPOIECCOB, IMIMPHUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHECHUH.

JIaGopatopHoe o00opynoBaHME Ui YYCHMUYECKHMX IPAKTUYECKHX pPaboT ¢opMmHupyeTcss B BHUJE
TEMaTUYECKNX KOMIUIEKTOB M oOOecrmeunBaeTcss B pacu€Te OJHOTO KOMIUICKTa Ha JBYX OOYYaroUIHXCS.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS IOJDKHBI OBITH IMOCTPOEHBI HA KOMILIEKCHOM
HCIOJIb30BAHNH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE
HU(POBBIX JTAOOPATOPUIA.

OCHOBHBIMH LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHE UHTEpECA M CTPEMIICHHUSI O0YJaIOMUXCs K HAYYHOMY M3YYECHHUIO TIPUPOIBI, Pa3BUTHE

UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEICTABICHUA O HAyYHOM METOJIe TO3HAaHWS W (POPMHPOBAHUE HCCIIENOBATEIHCKOTO
OTHOIIECHHS K OKPYKAIOIINM SIBIICHHSIM;

e (opMHUpOBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa M3Y4YCHUS OCHOB CTPOCHHUS MATepUH H
(yH1aMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHHE YMEHUU OOBSICHSATH SBICHHS C HCIIOJB30BaHHEM (PH3MUECKUX 3HAHWN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupOBaHME NMPEACTABICHUN O PO HUNKHU ISl Pa3BUTHS APYTHX €CTECTBEHHBIX HAayK, TEXHUKHU U
TEXHOJIOTHH.

JlocTikeHHe 3TuX Iieneil odecreunBaeTcsl peleHHeM CIeAYIOIUX 3aay B Mpoliecce U3ydeHHs Kypca

(¢u3MKK Ha YpOBHE CpeAHEro 00IIero 00pa3oBaHUs:

e npuoOpeTeHrne CHUCTeMbl 3HAaHUU 00 oOmMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHsX,
BKJIIOYasi MEXaHUKY, MOJEKYISPHYIO (DU3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3JEMEHTHI
acTpopU3UKH;

e (opMHUpOBaHHE YMEHUH MPUMEHSITH TEOPETUUECKUE 3HAHUS JUIsT OOBSICHEHUST (PU3NIECKUX SBJICHUN B
MPUPOJIE U ISl IPUHSTHS PAKTUIECKUX PEIICHUH B TOBCEHEBHOM JKU3HHU;

® OCBOCHME CIIOCOOOB pELICHMs Pa3IMUYHBIX 3a7ay C SBHO 33JaHHOW (pu3Mueckol Mojenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHne (PU3MUECKON MOJIENH, aICKBATHOHN YCIIOBHSIM 331auH;

® TOHHMMaHHE (PU3UYECKHX OCHOB U MPUHIUIOB ACUCTBUSI TEXHUUECKUX YCTPOHCTB U TEXHOJIOTHUYECKUX
IIPOLIECCOB, UX BIUSHMS HA OKPYXKAIOILYIO CPENy;

® OBJIAJICHUE METOJIAMH CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U IPOBEICHUS (PU3UUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U MHTEepIpeTaluy HHPOPMAIIUH, ONIPEICICHUS JOCTOBEPHOCTH MOTYYSHHOTO Pe3yibTara;



® CO3/IaHME YCIIOBHU JJIsl pa3BUTHUS YMEHHI TPOEKTHO-UCCIIEIOBATEILCKOM, TBOPUECKOU IEATEILHOCTH.

Ha usyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CpeaHEro ooimero oOpa3zoBaHus OoTBOAUTCS 136
yacoB: B 10 kiacce — 68 wacoB (2 gaca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B HEZIEIO).

[Ipemiaraemserii B nmporpamme 1o (U3HMKE MepeyeHb JTaOOpaTOPHBIX M MPAKTHYECKUX PaldOT SBISETCA
PEKOMEHIOBAaHHBIM, YYHTEIb JeJaeT BbIOOp MpoBeIACHUS JaOOPAaTOPHBIX pabOT M OMBITOB C Y4YETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaronInXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®duznka — HayKa o npupoje. Hayunbsle MeTO1bI MO3HAHUS OKpYyXkarouero mupa. Posis skcnepumenTa
Y TEOPHUH B MPOIIeCcCe O3HAHUS PUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (Gpu3NUeCKuUX SBICHUNA U mpoiieccoB. Hayunbie rumoTe3bl. GU3NYECKUE 3aKOHBI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponbs m mecto pusuku B GopMHUPOBAHUM COBPEMEHHON HAYYHOW KapTHHBI MHUPA, B IIPAKTUUYECKON
NeITeIbHOCTH JII0AEH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXAaHWYECKOTro IBmKeHus. Cucrema oTcuéra.
Tpaekropus.

[lepemerienue, CKOpPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHaTbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cll0)KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKCHHE. | paduKku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBoboaHoe najzenue. Y ckopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBmxkeHue. [[BHKEHHE MaTepUATIbHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJIO CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JHWHEWHass CKopocTh. llepwon u yacrota oOpatieHwus.
LlerTpocTpeMUTEBHOE YCKOPEHHUE.

TexHrUeckue ycTpocTBa U MPAKTUUECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIIOB, LIETTHbIE
U pEMEHHBIE MIEPEIAYUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSI.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUSL.

Hamnpanenue ckopocTy npu JBUKEHUHU N0 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomol

N3ydyeHue HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONMPEAEIEHNS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOMIEHUSI MEXAY MyTSAMU, TPOUIEHHBIMU TEJIOM 32 MOCIIEIOBATEIbHbBIE PABHbBIE
MPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBU’KEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM HYJIIO.

N3ydenue qBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

Nzyuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. [lepBsiii 3akoH HeroToHa. MIHEpUManbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunmun cynepno3unuu cui. Bropoil 3akoH HeroToHa st MatepualibHOM
ToukHu. Tpernii 3akoH HprOTOHA 1151 MaTepUATIBHBIX TOYEK.

3akoH BceMUpHOTO TsArotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.

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

Tpenwne. Buasr Tpenus (1mokos, ckoibxenus, kauenusi). Cumna tpenust. Cyxoe tperue. Cuia TpeHus

CKOJIbJKEHUS U cuiia TpeHus nokost. Koagdumment tpenus. Cuiia CONpOTUBICHUS MPU IBUKEHUH Tesa B
XKUJKOCTHU WIH rase.



[ToctynatenbHoe U BpamareabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHus paBHOBECUS TBEPIOIO TeEIA.

TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: MTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOBbEME U NTAJACHUU.

CpaBHeHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIOCKOCTH.

HccnenoBanmne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MIPYKHUHE U PE3HHOBOM 00pasiie, OT
ux aegopmanuu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOTO TEIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynee maTepuanbHOW TOYKM (Tena), CHUCTEMBbl MaTepUalbHBIX TOYeK. VIMIylbCc CHIIBI H
M3MEHEHNE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE IBIIKEHHE.

PaGora cuibl. MOIIHOCTE CHUTBI.

Kunernueckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHUN KUHETUYECKOI SHEPTUH.

[lorenumansHas sHeprus. [loTeHnmanpHas BSHeprus ymnpyro aeGopMHUpOBAHHONW MPYKHUHBIL.
[ToTenuuanpHas SHEprust Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToTennuanpHble U HEMOTEHIIUATBHBIE CUJIBL. CBSI3b pa0OTHl HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUYECKOM YHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrUeckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: BOJAOMET, KOMNEDP, MPYKUHHBIA MUCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KUHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOTIOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanme cBsi3u pabOTHI CUIIBI C M3MEHEHHEM MEXAaHWYEeCKOW JHEpPrHH Tela Ha TpUMepe
pacTsHKeHUs PE3UHOBOIO JKIyTa.

Pa3nea 3. Moaekynsipuasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUM W HX OIBITHOE OOOCHOBaHHE.
Bpoynosckoe nemxenue. uddysus. Xapaktep ABHKEHUS U B3aUMOJISHCTBUS YacTHI] BelecTBa. Mojenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX Tel U 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJENEH.
Macca u pazmepsl monekyi. KonnuectBo BemectBa. [loctossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mognens nneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKOW TEOPHUU UACAIBHOTO
raza. AGcooTHas TeMiepaTypa Kak Mepa CpeHel KHHETUYECKON SHEPTUH TEIUIOBOTO JBMKEHHS YaCTHUI]
raza. lllkana Temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH



JanpToHa. M3omporiecchl B MACAIBHOM Ta3e C IMOCTOSHHBIM KOJWYECTBOM BellecTBa. | 'paduueckoe
MIPEJICTaBICHUE U30MPOLIECCOB: N30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, Gororpaduu MOJIEKYJT OpraHuYecKUX
COCIMHECHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUPYIOLIas IPUPOLY AaBJIECHUS ra3a Ha CTEHKU COCyAa.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Omnpenenenne Macchl BO3QyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK]y TApaMeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuyeckasi cuctemMa. BHyTpeHHsIs SHeprus TepMOAMHAMHYECKON CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KomuuectBo TerioTel 1 paboTa. BHyTpeHHsIs SHEprUsl 0JHOATOMHOT'O W€aJIbHOTO ra3a. Buipl
TEIUIONEpelayu: TEIUIONPOBOJIHOCTh, KOHBEKLHMS, H3JIy4€HHE. YIelIbHAas TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEmIoThI pu TeIionepeaaye.

[TonsTre 06 agmabaTHOM Tporiecce. [lepBriii 3ak0H TepMoaUHAMUKH. [[prMeHeHue TepBOTo 3aK0OHA
TEPMOJMHAMUKU K n3onpoueccam. I'paduueckas untepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpOIIecCOB B IPUPOIE.

TennoBeie Mammubl. [IpuHIUOBL AeicTBUS TeIUIOBBIX MamMH. [IpeoOpazoBanHus 3HEpruu B
TerioBbIX MamuHax. KoadduiueHT monesHoro neiictBus TeruioBodt MammHbl. [ukn Kapao u ero
KO3 (HULUEHT MOJIE3HOro JEHCTBUS. DKOJIOrHUECKHUe TPOOIEMbI TEMI0IHEPTEeTHKY.

TexHuueckue ycTpoicTBa M MNPAKTUYECKOE NPUMEHEHHE: JBUTaTelb BHYTPEHHETO CrOpaHWUs,
OBITOBOW XOJOJUIBHUK, KOHIUITOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHENW SHEPIUM Tella PU COBEPILIEHUU pabOThl: BbUIET MPOOKU U3 OYTHUIKH 0]
NeiCTBHEM  CXXAaToro BO3AyXa, HarpeBaHue »d¢dupa B JaTyHHOH TpyOke TMyTEM  TpEeHMs
(BH1€0IEMOHCTpALIHS).

N3menenue BHyTpeHHEH dHepruu (TemMrepaTypsl) Tella Ipu TeIuionepeaaye.

OneIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanus eeujecmea. Pazosvie nepexoonl

[TapooGpazoBanue u koHAeHcarus. lMcnapenwe u kumneHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BIQKHOCTh BO3AyXa. HachellmeHHbIt map. YjenbHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Tépnoe teno. Kpucrammuaeckue n amopdHbie Tena. AHU30TPONHS CBOMCTB KpUcTaioB. JKuakue
kpuctaisl. CoBpeMeHHble MaTepuaibl. [lnaBnenrne n kpuctannu3anus. Y aeabHas TeIuioTa IJIaBJICHHUS.
Cybnumarusi.

YpaBHeHHE TEIIOBOTroO OanaHca.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH MOJy4YE€HHSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.



Kurnenue npu moHNXEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaXKHOCTH.

HaGmoieHne HarpeBaHus U IUIaBJICHHS KPUCTAUTHUECKOTO BEIIECTBA.
JleMOHCTpanus KPUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

M3mepeHre OTHOCUTEIBHOM BIaKHOCTH BO3/yXa.

Pazjen 4. DaekrpoauHaMmnka

Tema 1. Inexmpocmamuka

DneKTpu3anus Tel. DJNeKTpUYecKuid 3apsan. JlBa Buaa 3JIeKTpUyecKuX 3apsanoB. [IpoBoanukw,
JURJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumopeiictBue 3apsanoB. 3akon Kynona. ToueuHbIi 3JIeKTpUUYECKH 3apsii. DIEKTPUUECKOE TTO0JIE.
Hanpsixkénnocts 3nektpuyeckoro mnoisid. lIpuHmun cynepno3unuu 3naekTpuyeckux nosaed. Jlunum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocraTmueckoro mois. Ilorennuman. Pasnocts moreHmmanos. IIpoBogHukN u
JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTb IIIOCKOTO KOHAEHCATOpa. DHEPTHUsl 3apsSKEHHOTO
KOHJIEHCATopA.

TexHuuyeckue ycTpoHCTBa W IPAKTUYECKOE MPUMEHEHME: JJEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMMPOBAIBbHBIN amnmapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmopeiicTBre HaAEKTPU3OBAHHBIX TEJI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/IA TUIACTUH, PACCTOSTHUS MEXY
HUMH U JUAIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DneKTpUUeCKU TOK. Y CIIOBHS CYILIECTBOBAHUS IEKTpUUECKOro Toka. Mcrounnku Toka. Cuna Toka.
[TocTossHHBIH TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DNEKTPUUECKOE CONPOTHUBIIEHHE. YENbHOE CONpPOTHBIEHHE BemlecTBa. llocnenoBarenbHoe,
napajuiesibHOe, CMEIIaHHOE COeMHEHNE TPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyns—JIenia. MOmHOCT AIEKTPUIECKOTO TOKA.

DNEeKTPOABUAKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH OMa JJ1s1 OJTHOM
(3aMKHYTOI) 351ekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTh COTMPOTHBIICHHUS] METAJJIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyYecKuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTh TOTYNPOBOIHUKOB. CBOiCTBa p—n-
nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHUI TOK B pacTBOpax M paciulaBax JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIMALIMS.
DneKTponus.

OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBII U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.



TexHuueckue yCTpOWCTBA M IPAKTHYECKOE ITPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, PEOCTarT,
WUCTOYHUKHA TOKA, SJEKTPOHATPEBATENIbHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAKYyMHBIH JHUOMA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, TOTYINPOBOJHUKOBBIA U0,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHMOCTb CONPOTUBIICHUSI [IJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAAN TOEPEYHOTO
CEYECHMS U MaTepHaa.

CwMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe u3mepenue 3neKTpoABMKYIIEH cuibl. KopoTkoe 3aMbIkaHNe rajJbBaHUYECKOTr0 3JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSISI TPOBOUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnune cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HabGrotenune amekTposu3a.

MexnpeamMeTHbIe CBSI3H

Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 10 kiracce ocyIiecTBIsSETCS ¢ YIETOM COJIeprKaTeIbHbIX
MEXITPEAMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAY4YHOT'O IO3HAHMS: SIBICHHE,
Hay4yHbIi (akT, THUnoTe3a, (u3MUecKas BeIWYMHA, 3aKOH, TEOpus, HAOIIOJEHHE, DSKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, NMuHeiHas (yHKuus, mapabomna, rumepOona, Ux
rpauKu U CBOMCTBA, TPUTOHOMETpUUECKHE (QYHKIIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMA HA OCU KOOPJUHAT, CJIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe ABIKEHUE B KUBOH mpupone, nuddysus, ocMoc, TeII000MEH KUBBIX
OpPraHu3MOB (BU/IBI TEIUIONEPEIAUH, TETUIOBOE PAaBHOBECHE), DIEKTPUIECKHE SBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XUIKOCTEH W Ta30B, AJIEKTPUUECKHE CBOIMCTBA METAJUIOB,
3IEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozcus: mpeodpa3zoBaHue JBMKEHUN C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHHS B TEXHUKE,
TIOAIIUITHAKY, WCTIOJ30BaHUE 3aKOHA COXPaHEHHUS MMIYyJbCca B TEXHHUKE (pakeTa, BOJOMET U APYTHE),
JIBUTATEh BHYTPEHHET 0 CTOpaHus, apoBas TypOuHa, OBITOBOM XOJOIMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJYYEHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HAHOMATEpPHAIOB, W HAHOTEXHOJIOTHH,
JJIEKTPOCTaTHUECKAsT  3alllUTa, 3a3€MJICHHE DJJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPHUHTED,
AJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, JIIEKTPOOCBETUTEIHHBIC MMPUOOPHI, TaTbBAHHKA.

11 KJIACC

Paznen 4. DaekrpoauHaMunka
Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUA



[TocrosnHbie MarHuThl. B3anMoneicTBHE TOCTOSSHHBIX MarHuTOB. MarnutHoe moisie. Bekrop
MAarHUTHOM HMHAYKIUU. [IpuHOMI Cynepno3uuuy MarHUTHBIX MOJIEW. JIMHUM MarHUTHOW WHIYKLIHH.
Kaptuna nuHuit MarHuTHOM MHAYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MaruuTHO€e 10Je NPOBOJHMKA ¢ TOKOM. KapTuHa JUHUN MHAYKIMA MAarHUTHOTO TOJIS JJTMHHOIO
MpSAMOro MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOIO IMPOBOJHUKA, KaTyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anMozencTere MpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJIb M HalpaBJICHUE.

Cuna JlopeHia, e€ mMoayiabp M HampaBiieHHE. J[BHKEHUE 3apsHKEHHOM 4YacTHUIbl B OJHOPOHOM
MarHuTHoM noJie. Pabora cumel JIopenma.

SIBneHue 31eKTpOMarHuTHON HHAYKUKHU. [I0TOK BEKTOpa MarHUTHON MHAYKLIMU. DJIEKTPOABIKYILAS
CWJIa UHAYKIUU. 3aKOH JIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe anekTpuyeckoe mosie. DIEKTPOABUKYIIAs CHila UHAYKIIMUA B IPOBOJHUKE, JBUKYIIEMCS
MOCTYINATEIbHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuio JleHuna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOBIDKYIIAS CHUIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuuyeckue yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHUE: IOCTOSHHBIE MArHUTHI, 3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEH 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3aumMopeiicTBrue JByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBrIeHME NEKTPOMArHUTHOM HHAYKIWH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHsI MArHUTHOTO TOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue nercTBus MOCTOSHHOTO MarHUTA Ha pAMKY C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pasznen S. KosiedOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Kojaedoanus

KonebarenpHast cucrema. CBOOOAHBIE MeXaHMUYecKue Kolebanus. ['apMoHUYecKHe KoyeOaHus.
[Tepuon, yactora, ammutyna u (aza xonebanwii. [IpykuHHBIN MasTHUK. MareMaTH4ecKuil MasTHUK.
VYpaBHeHue rapMOoHHUECKUX Kosiebanuii. [IpeBpaiienne sHeprun Mpyu rapMOHUYECKHX KOJICOaHUSX.

Konebartenbublit KOHTYp. CBOOOAHBIE TIEKTPOMArHUTHBIE KOJIEOaHUs B HI€ATHHOM KOJIe0aTeTbHOM
KOHTYype. AHAIOTHS MEXIy MEXaHUYECKHUMH U 3JICKTPOMarHUTHBIMU Konebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOjieOaTeIbHOM KOHTYpE.

[Ipencrasnenue o 3aryxaromux Konebanusx. BeiHyk1eHHbIE MeXaHUYeCKre Koebanus. Pe3onanc.
BreiHyKIeHHBIE TIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii Tok. CHHYCOMAANbHBIA TEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U AEHCTBYIOILIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpouwsBojacTBo, mepenaya ©  TOTpeOJICHUE  DIEKTPUUYECKOW  DHEPTHUH.
DKOJIOTHYECKUE PUCKH MPU IPOU3BOICTBE IEKTPO3HEpruu. KynbTypa UCTIOIb30BAHMS 3JIEKTPOIHEPTUHU B
MMOBCEHEBHOW KU3HU.



TexHuueckue yCTpOHCTBA M NPAKTHYECKOE MNPUMEHEHHE: SJICKTPUYECKHIl 3BOHOK, T€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojieOaTeNbHONH CHCTEMbl (MPYKUHHBIA WM MaTeMaTHYeCKHil
MasITHUK).

Habmotenue 3aTyxaronux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA UM HANPSDKEHUS OT BPEMEHH) NIl 3JICKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3sonanc mnpu mocnenoBaTeIbHOM COECIMHEHHHM PE3UCTOpa, KaTyIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mogenb TMHUY 3JIEKTPOIIEpEIauH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MAJBIX KOJEOaHU Tpy3a HA HUTU OT AJTUHBI HUTH U MAaCChI
rpy3a.

HccnenoBanne mepeMeHHOro TOKAa B LIENMM M3 IMOCJIEN0OBATENIbHO COECAUHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbIE 60TIHbL

Mexanuyeckue BOJIHBI, yciaoBus pactpoctpaneHus. [lepuoa. CKOpocTs pacnpoCTpaHEeHUs U JIMHA
BOJTHEL. [lonepeunsie u mpoaobHbIC BOJHEL. MHTEepdepentus n nudpakiiyus MEXaHHISCKUX BOJTH.

3ByK. CkopocTh 3ByKa. I poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3JIyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B snekTpoMarHuTHO BoyiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XKCHHE,
npenoMIieHue, mosipuszanus, Judpaxius, uarepdeperius. CKOpOCTh SMEKTPOMArHUTHBIX BOJH.

[lxana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paHOCBA3M U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEbI.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBasl JHArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, paaIuonpHEMHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpoCTpaHEHHE MOMEPEYHBIX U MPOIOJIbHBIX BOJH.

Konebmtonieecs Tei10 Kak MICTOYHUK 3BYKa.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHnu u AUPpakini MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BRICOTHI TOHA C aMIIUTYION U 9acTOTOM KoIeOaHwmid.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHHE, MPEIOMIIEHHE, MOJsIpU3anus,
mudpakius, UHTepHEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeitHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOW cpene. Jlyu
cBera. ToUeUHbIN HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B IIIOCKOM 3epKalle.

[Ipenomiienne cBeTa. 3aKOHBI TPETOMIICHUS CBeTa. AOCONIOTHBIA MMOKa3aTeidb MPETOMIICHUS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa NoJTHOrO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.



Cobwuparonue 1 pacceuBaroniie JUH3bI. ToHKas TuH3a. POKYCHOE pACcCTOSTHUE M ONTHYECKas Cuja
TOHKOH JH3BI. [TocTpoeHne n300paxkeHuit B COOMPAIOLINX U pacCenBaIONINX JUH3aX. PopMyrna TOHKOM
JIUH3bI. Y BEJIMYEHUE, 1aBa€MO€E JTMH301.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHMKHU. YCJIOBHSI HAOIIOACHUS
MaKCUMYMOB ¥ MHHUMYMOB B HHTEP()EPEHLIHMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakus ceeta. Judpakinuonnas pemeérka. YciaoBue HaONIOACHUS ITIaBHBIX MAaKCUMYMOB IPH
MaJeHUH MOHOXPOMATHUECKOI0 CBeTa Ha TUGPAKIIUOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToanmapar, poeKIIHOHHBINA
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsiMonnHEitHOE pacpocTpaHeHHe, OTPAKEHHE U MpesloMiieHne cBeta. OnTuyeckue npudopsl.

[TonHOE BHYTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paxKeHH B TUH3AX.

Mopenu MUKpOCKoOMNa, TEJIECKOIA.

HaGimronenne naTepdepeHIm cBera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcun cBera.

[Tonyuyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

Habnronenne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne nokazaress MpeoMIIeHUs CTEKJIa.

HccnenoBanue cBOMCTB U300payKeHU B JIMH3AX.

HaGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel OPUMEHMMOCTH — KJIACCHMUECKOM MexaHuku. [locTynarsl crnenuanbHOW — TEOpHH
OTHOCHUTEJIbHOCTU: MHBAapPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, MPHUHIMI OTHOCUTEIbHOCTU
OHHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUITMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOMN YaCTHUIIbl. DHEPTUs TOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul K6aHmMoGOI ONMUKU

®oronsl. Dopmyna [1nanka cBs3u sHEprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYIbC POTOHA.

OtkpeiTue u uccienoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akonbl (oTodddekTa.
VYpasuenue DitnmreitHa 1y hotodddekra. «KpacHas rpanumay Gotodddekra.

JNaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYEeCKHe yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOITIEMEHT, (POTOMATIHK, COTHETHAS
Oatapest, CBETOINOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

CBeTOoauOI.

Conneunas Gartapes.



Tema 2. Cmpoenue amoma

Mognens atroma Tomcona. Omnbitel Pe3epdopaa no paccesnuto o -yactull. [lmanerapHas mopenb
aroma. Iloctynarel bopa. M3nydenue u nornomenue (GOTOHOB MPHU MEPEXOe aTromMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPruu aTomMa BOJIOPOJa.

BonHoBbie cBoiicTBa yacTull. Bonubl e bpois. KopnyckynspHO-BOJHOBOM Tyaau3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuyeckue ycTpoHCTBAa M MPAKTHUUECKOE NMPUMEHEHHE: CIIEKTpajIbHBI aHAINU3 (CHEKTPOCKOII),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habumoienue inHeHvaThIX CIEKTPOB U3JIyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HaGuroienne JTMHeWHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKPBITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa padoaKkTUBHOTO m3nydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3NydyeHus. BnusiHue paanoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpsiTHE TTpOTOHA U HeWTpoHa. HyknonHas monens siapa ['elizenOepra—lBanenko. 3apsa siapa.
MaccoBoe uucno sijipa. M3otonsl.

Anbda-pacnaa. DJCKTPOHHBIM W TO3UTPOHHBIA Oera-pacman. [amma-msmydenue. 3akoH
PalMoaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegexT Macchl sapa.
Snepusie peakuuu. [lenenue u cCUHTE3 A1ED.

SAnepusiii peaktop. Tepmosnepusiit cuHTe3. [IpoOiaemMpl U NEPCHEKTUBHI SACPHOU SHEPTreTHKU.
DKOJIOTHYECKHUE aCTEKTHI SACPHON YHEPTEeTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.
®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NYeCcKO KapTHHBI MUpa.

TexHuueckue yCTpoHCTBAa M NPAKTUYECKOE MMPUMEHEHHE: JT03UMETp, KaMepa BuiibcoHa, sepHsbIi
peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusm).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Dtansl pa3BUTHSA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMMUM.

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKkue 3BE3/IbI, TUIAHETHI, UX BUINMOE JBHKEHUE.

Conneynas cuctema.

Connue. ConHeuyHasi akTUBHOCTb. Mcrounuk sHepruu CosiHLA M 3BE31. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JlmarpamMma  «CHEKTpajbHBIM  KJIacC —  CBETHUMOCTBb».  3BE3IbI  TJIABHOM
MOCIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3]] IVIAaBHOM IOCJIEIOBATEIILHOCTH.
Buytpennee ctpoenue 3B€311. CoBpeMEHHBIE MPEICTABIECHUS O MPOUCXOXKIEHUU U 3Boyonu ConHia u
3BE3]1. DTaIbl )KU3HU 3BE3I.

Muineunsbiii [Tyt — Hamia ["anaktuka. [Tonoxenue u nerxenue Connna B ['amaktuke. TUnbl ranakTuk.
PanuoranakTuku u kBazapel. UEpHBIE ABIPHI B SIpax rajJakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bosbmioro
B3pbIBA. PEIMKTOBOE U3IIy4eHHE.



MacmrabnHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habmoienuss HEeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
oTpesieNICHUs MOJIOKEHHUs HEOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3usi CeBepHOTo
MOJTYLIApHs U SIPKUE 3BE3MBL.

Habmtonenus B reneckon Jlynsl, mianer, Mieunoro IlyTu.

O6o0maroniee NoBTOpeHne

Ponbp us3mku M acTpoHOMUM B 3KOHOMHYECKOH, TEXHOJOTWYECKOM, COLIMAIBbHOW U ITUYECKOM
cdepax IesITeIbHOCTH YeNIOBEeKa, POJiIb U MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOW HAYYHOH KapTHHE
MUpAa, POJib PU3NIECKON Teopur B (POPMUPOBAHUH TPEICTABICHUN O (PU3HMUECKON KapTUHE MHPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOLIEM PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIPUPOJE.

Me:xnpeamerHbie CBSI3U

Wzyuenne xypca ¢pusnku 6a30Boro ypoBHs B 11 Kiracce OCyIIECTBIISIETCS ¢ YIETOM COJIEPIKATEIBHBIX
MEXMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Mesicnpeomemmnvle nowsimusi, CBS3aHHBIE C M3yYEHHUEM METOJIOB HAYYHOI'O IMO3HAHUSA: SIBJICHHE,
HAy4YHBI (akT, TUnore3a, (QHU3MUECKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKrue (YHKIMU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPhl M HX IPOCKIUU Ha OCHU
KOOp/IMHAT, CJOXCHHWE BEKTOPOB, IPOU3BOAHBIC JJIEMEHTAPHBIX (GYHKIWH, NPU3HAKUA MOJ00US
TPEYTOJILHUKOB, OTPE/ICTICHNE TUIOMIA/IN TUIOCKUX (UTyp 1 00BEMa Tell.

buonocus: snekTpuyeckue SBICHHUS B JKUBOM MNpupoie, KojeOaTelbHbIC BWKEHUS B KUBOU
MIPUPO/JIE, ONITUYECKUE SIBJICHUS B dKUBOU IPUPOE, NEUCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJ, KpUCTaJUIM4ecKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyld, (QOTOChEMKA 3EMHOMU
MIOBEPXHOCTH, IIPEJCKA3AHNE 3€MIIETPSCEHUM.

Texnonocusi: JVMHUM DIEKTPOIIEpeNay, TEHEpaTOp NEPEMEHHOTO TOKAa, 3JIEKTPOJBUIaTElb,
MHIYKIIMOHHAS 1e4b, pajap, paIuonpuéMHIK, TeJIEeBU30pP, aHTeHHA, TesnedoH, CBY-neus, NpoeKIMOHHbIH
anmnapart, BOJJOKOHHAsl ONTHKA, COJIHEYHas Oarapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue yueOHOro npenmera «®dusnka» Ha ypoBHE cpenHero oOuiero oopasoBanHus (0a30BbIid
YpPOBEHB) oOecreyBaeT JOCTHXKCHUE CIIEHYIOMIUX JIMYHOCTHBIX, METAlPEAMETHBIX W IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE pe3yNabTaThl OCBOEHUS yueOHoro mpenmera «Ddusmka» OTpakalOT TOTOBHOCTb U
CHOCOOHOCTh O0YUarOIIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEW MO3ULIMENH JTUYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHMEHTAIllMi, TIO3UTHBHBIX BHYTPCHHHX YOEXKICHHI, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPCHHE >KHU3HEHHOTO OIBITA W OMBITA
JeSITeIbHOCTH B MPOIIECCe peallu3allid OCHOBHBIX HAINPaBJICHUN BOCHUTATENBHOMN AESITEIbHOCTH, B TOM
YHClie B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHIICKOTO 00IECTBa;

MPUHATHE TPAIUIIMOHHBIX 00IEYeTIOBEUECKUX TYMAHUCTUUECKUX U IEMOKPAaTHYECKUX [IEHHOCTEH

TOTOBHOCTH BECTH COBMECTHYIO JICATEIIEHOCTh B HHTEPECaxX IPakJaHCKOT0 O0IIEeCTBa, Y4aCTBOBATh
B CaMOYIIpaBJIeHUH B 00pa30BaTeIbHOW OpTraHU3aINH;

YMEHHE B3aUMOJCHCTBOBATH C COIHMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMHU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCHUUCKHUX YUEHBIX B
obnactu (GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAI[MI0 M TPUHUMATh OCO3HAHHBIE PEIEHHUs, OPUEHTUPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIJ[a B TOCTPOSHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYas OSCTETHUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUSA:

HMHTEpEC K pa3NuYHbIM chepam mpodhecCHOHATBHOW AESITeNFHOCTH, B TOM YHCIE CBSI3aHHBIM C
(bu3MKON U TEXHHKOW, YMEHHE COBEpIaTh OCO3HAHHBIN BBIOOp Oynmymiel mpodeccuu U pealn30BHIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKHU HA TPOTSKEHUH
BCEM KU3HU;

6) PK0JIOTNYE€CKOT0 BOCITUTAHHUS :

c(OPMHPOBAHHOCTH IKOJIOTUIECKOH KYJIbTYpBI, 0CO3HaHUE TII00ATBHOTO XapaKTepa IKOJOTHUECKUX
npo0iem;

IJTAHUPOBAHUE M OCYILECTBJIEHUE JCHCTBHI B OKpYXKAlOIIEW CpeAe Ha OCHOBE 3HAHMS LieJIer
YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIiIipeHue OMbITa IeATETHHOCTH YKOJIOTMYECKOM HAaPaBIEHHOCTH HA OCHOBE UMEIOIIIUXCS 3HAHUHT
o Gpu3MKe;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:



chopMHPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢u3nveckoil Haykw;

OCO3HAaHWE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTh B Ipollecce HU3y4YCHUs (UUKU
OCYILIECTBIISATh MPOCKTHYIO U UCCIIC0BATENILCKYIO NEITeIbHOCTh HHIMBUIYaTbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jjornueckue aeicTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OIIpEAEIIATh LENN AESITENbHOCTH, 3a1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTPUBAEMbBIX (DU3HUECKHUX SBICHUSX;

pa3pabarbiBaTh IUIaH pEIIEHUs MpOoOJieMbl C yY€TOM aHalM3a UMEIOIUXCS MaTepHalbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEJSAM, OLICHUBAThH
PHUCKHU NOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBATh U BBIIOIHATH paboTy B YCIOBHSX PEAIbHOI0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIaJIeTh HAyYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHATUAMHU U METOAAMU (PU3NUECKOM HAyKH;

BJIaJIeTh HaBBIKAMU Yy4€OHO-HMCCIIEI0BATENbCKOM U NMPOEKTHOW JEATENLHOCTH B 00JaCTU (PU3HUKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEUICHHS 3a/1a4 (PU3UIECKOTO
coJiepKaHusl, IPUMEHEHHUIO PA3JINYHBIX METOA0B IO3HAHUS;

BIAJE€Th BHJAMU [JEATEIBHOCTH IO TIIOJIYYEHMIO HOBOIO 3HAaHMS, €ro MHTEpPIpPETaLuH,
peoOpa30BaHUIO U MPUMEHEHUIO B PAa3JIMUHBIX Y4EOHBIX CUTYaIUSIX, B TOM YHCIIE PU CO3/1aHUH y4eOHBIX
IIPOEKTOB B 00JaCTH (PU3UKU;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJIM3UpPOBaTh 3ajJady, BbIJIBUraTh TMIIOTE3Y €€
pelleHns, HAaXOJIUTh apryMEHTHl JUIsl JOKa3aTeJbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaThb HapaMeTpbl U
KPUTEPHUH PELICHMUS;

aHAJM3UPOBaTh MOJIYYEHHBbIE B XOJ€ pEIleHUs 3a7audl pe3yibTaThl, KPUTHMUECKH OLIEHUBATh HMX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHON EATEIbHOCTH, B TOM UHUCIIE
IIPU U3yYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUYECKYIO 00IaCTh KUZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbBIX MIPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE UJICH, MPEAIaraTh OpUrHHAIbHbIE MTOIX0/bl  PEILICHHS;

CTaBUTH MPOOJIEMBI U 33J1a4M, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH IOJIydeHUs MHGOpMaluu (U3NYECKOrO COJIEp)KaHUsl M3 MCTOYHHUKOB Pa3HbIX
THIIOB, CAMOCTOSATEIBHO OCYILECTBIIATh MMOMCK, aHAJIN3, CHCTEMATH3AIHI0 U HHTEPIIPETAIMIO HHPOPMALIUU
pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

HCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pELIeHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX 337a4 ¢ COOJII0JeHNEM TpeOOBaHU S)PrOHOMUKH,
TEXHUKH O€30IacCHOCTH, TUTHEHBI, PECcypcocOepekKeHHs, MpPaBOBBIX M OSTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

CO3/1aBaTh TEKCTbl (U3UYECKOTO COAEPKAHUSA B pa3IMUHBIX (Qopmarax ¢ y4ETOM Ha3HAYCHMS
nH(pOpMAaIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPast ONTUMAIbHYIO ()OpMY IIPEICTABICHHUS U BU3yaTH3alUH.



KoMMmyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

OCYIIECTBIATH OOIICHHE HA YPOKaX (PU3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBEIOMpATH TEMATHKY M METOJIbI COBMECTHBIX JICHCTBHI C y4ETOM OOIINX HHTEPECOB U BOBMOKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATH LIEJId COBMECTHOU JI€SATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS IO €€
JOCTUKEHHIO: COCTABJIATH IJIaH IEHCTBUI, paclpeessaTh PO ¢ y4ETOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAaYeCTBO CBOETO BKJIAJa M KAXKJIOTO YJYaCTHMKA KOMAaHIbI B OOMIMI pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejyiaraTb HOBBIE IIPOEKThI, OLIEHUBAaTh UAECH C TO3ULUMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanus:

CaMOCTOSITEJILHO OCYILECTBIIATH II03HABATENIbHYIO ESATEIbHOCTh B 00JaCTH (DU3UKU U aCTPOHOMUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELICHHs paCYETHBIX U KAUECTBEHHbIX 3a/1a4, IJIaH BBINOJIHEHUS
MIPaKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEANIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;

paciIMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHI;

JieJlaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh ()OPMHUPOBAHHMIO U MPOSBICHUIO SPYAULUU B 00JACTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH MHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTUBBI B JIESTEIbHOCTD, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIEISAM;

BJaJIeTh HaBBIKAMHU I103HABATENIbHOM pedUIeKCHHM KaK OCO3HAHMS COBEpLIAEMBbIX JeHCTBUN U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh NPUEMBI peIeKCUU 7Sl OLIEHKH CUTYyalllu, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPHU aHAIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nporecce nocTukKeHUs: TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMBbl IO (PU3UKE IJIs1 YPOBHS
cpeaHero obmero oOpa3oBaHUs y OOYYaIOIIMXCS COBEPIIEHCTBYETCS SMOLMOHAIBHBIM HHTEJIEKT,
Mpearnoaralouii copMUpOBaHHOCTE:

CaMOCO3HaHUs, BKIIIOYAIOILIET0 CIIOCOOHOCTh NMOHUMATh CBOE 3IMOLMOHAIILHOE COCTOSIHUE, BUAETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON AMOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;

CaMOpPETYJINPOBaHMs, BKIFOYAIOIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBEJICHHUE, CIOCOOHOCTh alalTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHUSIM U IIPOSBIISATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBAIMM, BKIIOYAIONIEH CTPEMJICHHE K JOCTH)KEHHIO IIETH M YCIEXY, ONTHMU3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOILMOHAIBHOE COCTOSHUE JIPYTHX, YUUTHIBAThH
ero Ipy OCYIIECTBICHUU OOILIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C IPYTUMH JIFOABMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 KJjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE OTpaKaroT
c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMEHHI:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MeCTO (PM3UKU B (DOPMHPOBAHUH COBPEMEHHOW HAyYHOM
KapTUHBI MUPa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U TEXHOJOTH, B MPAKTUYECKOM IESITEIbHOCTH JIFOICH;

YUUTBHIBATh TPaHUIBl MPUMEHEHHs] H3YYCHHBIX (U3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
WHEepIMaibHas CUCTEMa OTCU€Ta, aOCONIOTHO TBEPIOE TENO, WICATBHBIN ra3, MOJAEIU CTPOSHHUS Ta3oB,
KHUJIKOCTEH U TBEPABIX TEJl, TOUCUHBIN SJICKTPUUCCKUN 3apsi/l IPU PEIIeHUN (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (hpu3MYECKUe SABJICHUS (IPOIECChI) U OOBACHATh UX HAa OCHOBE 3aKOHOB MECXaHMKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOCHMSI BEUIECTBA U D3JEKTPOJAMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KCHHE, CBOOOTHOE MAJCHHUE TEII, JBFMIKCHHE IO OKPYKHOCTH,
WHEPIHS, B3auMoieicTBUE TelI, Tu((y3us, OpOYHOBCKOE ABMKCHUE, CTPOSHUE )KHUIKOCTEH U TBEPIBIX TE,
M3MEHEeHne 00bEMa T IMPU HarpeBaHuH (OXJIAXKICHUH ), TEMJIOBOE paBHOBECHE, MCIIApEHUE, KOH ICHCAIINS,
[JIaBJICHUE, KPUCTAUIM3alUs, KUIEHUE, BIAXXHOCTb BO31yXa, IOBBIILICHUE JaBICHUS ra3a IpU €ro
HArpe€BaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKJY IapaMEeTpaMu COCTOSHHMS Tra3a B H30Mpoleccax,
AJIEKTPU3ALIMS TEN, B3AaUMOACHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAaHMYECKOEe JIBIKEHUE, UCIONB3ysS (PHU3MYeCKHEe BETUYHMHBI: KOOpAWHATA, MYTh,
IepEeMEIIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CWiIa, UMITYJIbC Tela, KUHETUYECKas JHEprus,
MOTEHIIMAIbHASL DHEPTHUsl, MEXaHW4Yeckasi paboTa, MEXaHU4YeCKasi MOIIHOCTh;, MIPU OMUCAHWUU TPABHIBHO
TPAKTOBAaTh (PU3UYECKHM CMBICT HCIOJIB3YyEeMbIX BEJIMYMH, WX O0O3HAYCHUS W EAMHHIIBI, HAXOIUTh
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMHU BEITMYUHAMU;

OMKCHIBATh WM3YYCHHBIE TEIUIOBBIE CBOWMCTBA TENl M TEIUIOBBIE SBJICHMSI, UCTHOIB3Ys (hU3MUECKHe
BEJIMYMHBI: JABJICHUE Ta3a, TeMIleparypa, CpPedHsAs KUHETUYECKas JSHEPTHUS XAOTUYECKOIO JBHKECHUS
MOJIEKYJI, CPETHEKBaIpaTUIHAs CKOPOCTh MOJICKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI SHEPrusi, padbota
ra3a, KoO()QUIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JABUTATEINS; TIPU ONMUCAHUM TPABHIBHO TPAKTOBATH
(bu3MUYeCKUH CMBICIT HCIOJIb3YeMBIX BENUYHMH, UX OOO3HAYeHHs] M EJAMHUIIBI, HAXOAUTh (OPMYIHI,
CBSI3BIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHMUHNHAM;

OTHMCHIBATh U3YYCHHBIC MICKTPUIECKHUE CBOMCTBA BEIIECTBA U AJICKTPUUCCKUE SIBJICHUSI (ITPOIIECCHI),
WCTIONB3YS (PU3UYECKHE BEITMUUHBI: DJICKTPUUECKHUH 3apsi, dJIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH TOJIA,
MOTEHIIUAJ, Pa3HOCTh MOTEHIIMAJOB, TpPHU OMUCAHUU TPABHIBHO TPAKTOBAaTh (DU3UYECKHA CMBICI
UCIOJIb3YEMBIX BEIHYMH, UX OOO3HAYEHHS M €IWHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOLINE JaHHYIO
(bU3UYECKYIO BETUYNHY C IPYTUMHU BETUIMHAMU;

aHATM3UPOBATh (HPU3UYECKHE TIPOIIECCHl U SIBJICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUTIBL:
3aKOH BceMupHoro tarorenus, I, II u I 3axonsr HeroTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON DHEPIUH,
3aKOH COXPAHEHMUS HMILYJbCA, MPUHLHUII CYNEPHO3ULMU CUJI, IPUHLUI PABHOIPABUS WHEPLHUATBHBIX
CHUCTEM OTCU€Ta, MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOEHHUSI BEUIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpeIHell KHHEeTUYECKOM SHEPruu TEIIOBOro ABMXKEHUS MOJIEKYJ C aOCOJIOTHOM TeMnepaTypoil, nepBbiit
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs SJIEKTPUUYECKOro 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTth
CIIOBECHYIO (JOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYE€CKOE BBIPAKCHHE W YCIOBHs (TpaHUIBI, 007IacTH)
MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TPUHIMIIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUUYECKHX YCTPOWCTB;
pa3nuyaTh yCIOBHS X O€30MACHOTO MCIIOIH30BAHMS B IIOBCEIHEBHOW KU3HU;



BBITIOJIHATh  OKCIEPUMEHThl O HCCIEAOBAHUIO (PU3MYECKHX SBICHMM U MPOILECCOB C
WCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHH, MpU 3TOM (HOpPMYIHpOBaTH Mpodiemy/3anady u
TUIIOTE3Y Y4eOHOT0 SKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHuUs, TPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBObL;

OCYILIECTBIISATh MpPsIMbIE U KOCBEHHbIE M3MEpPEHMs (PU3UYECKUX BEJIWYUH, MPU ITOM BBIOMpATH
ONTUMANIBHBIA CIIOCO0 M3MEpPEHHS W HCIOJIb30BaTh H3BECTHBIE METO/ABI OIEHKH IOTPEUIHOCTEH
U3MEPECHU;

UCCIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C HCIOIb30BAaHHEM MPSAMBIX
M3MEpEeHUil, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThl MOJTYUEHHON 3aBUCUMOCTH
(Gu3NYEeCKUX BETUYMH B BUJE TaOIUI] U TPaUKOB, AETAaTh BHIBOBI 0 pe3yJIbTaTaM MCCIIET0BaHMS;

coOmogaTh mpaBuiia OE30MIaCHOTO TPyAa HpPU MPOBEICHUM HMCCIEIOBAaHMNA B pamMKax y4eOHOTro
SKCIIEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON M  MPOEKTHOM JAESITETbHOCTH C  HCIOJIb30BAaHHEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemiaTh pacu€THBIC 3a1a9H C SIBHO 33JaHHON (PH3UYECKON MOIEIBIO, HCIIONIB3Ys (PU3NUICCKUE 3aKOHBI
Y IPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBUS 3a/1a41 BBIOMPATh (PU3NYECKYIO MOJEIb, BBIICIATE (pU3HuecKue
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE AJIs €€ pellleHus, TPOBOAUTh PACUEThl M OLIEHUBATH PEAIbHOCTD
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUMYUHBI,

pelmarh KaueCTBEHHbIE 3aJaud: BbICTpauBaThb JIOTUYECKHM HENPOTHUBOPEUMBYIO  LETIOUYKY
paccyXIeHHi ¢ ONOpOol Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHUS;

MCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a7ad COBpeMEHHbIe MH(OPMAlMOHHBIE TEXHOJOTUU IS
MOKNCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAlMHd M TMPEACTaBICHUS Y4eOHON M Hay4yHO-TIOMYJISIPHOU
uHbOpMaNNY, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBATH IOIY4aeMyIO
WH(POPMAIIHIO;

MPUBOJIUTh MPUMEPHI BKJIa/la POCCUNUCKHX U 3apyOeHBbIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUS MO (U3UKE B TOBCEJAHEBHOW JKHM3HM ISl OOecreyeHHs
0€30MMacHOCTH P 0OpallleHnH ¢ IpUuOopaMu U TEXHUUECKUMHU YCTPOUCTBAMU, JJIsi COXPAHEHUS 3/I0POBBS
1 COOIOACHUSI HOPM SKOJIOTMYECKOTO MOBEIEHUS B OKPYKaIOILEH Cpefe;

paboTaTh B TPYIIIE C BHIMOIHEHUEM PAa3IMUHbIX COLUATIBHBIX POJIeH, TNIaHUPOBATh PabOTy TPYIIIIHI,
paIoOHaTIBbHO pacCHpeeNsiTh 00S3aHHOCTH U TUIAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYaIIUSX,
a/IeKBaTHO OIIEHMBATh BKJIAJ] KaXJ0I0 U3 YUaCTHUKOB TPYIIIBI B pELIEHUE pacCMAaTPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE OTpa)karoT
Cc(OPMHUPOBAHHOCTh y O0YJAIOIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POjb U MecTO (PU3UKU B (DOPMHUPOBAHUH COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUI, B TPAKTHYECKON AEATEIbHOCTH JIIOAEH,
L[EJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MYECKUX MOJETCH: TOUCUHBIH IEKTPUICCKUI
3aps, JIyd CBeTa, TOUEUHbI UCTOUHUK CBETA, S/IEpHAsi MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siApa
IIpH pelIeHnn (U3NYecKuX 3a/1ay;

pacrio3HaBaTh (u3MUYecKue sBICHUS (MPOIECChl) U OOBSACHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOM (U3HMKH: DIEKTPUYECKas IPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEWCTBHS TOKA, B3aMMOJECUCTBUE MAarHUTOB, 3JEKTPOMArHUTHAas WHIYKIUS,
JeficTBIE MarHUTHOTO IOJISL Ha IPOBOIHUK C TOKOM U JIBUKYLIUIICS 3apsi, 2JIEKTPOMarHuTHbIE KOJIeOaHMs
U BOJHBI, MPSMOJMHEHHOE pacHpOCTpaHEHUE CBETa, OTpaK€HHE, NpeJoMiIeHHe, HHTepdepeHLus,
Iudpakuus U TOJsIpU3allvs CBeTa, AMCIEpcus cBera, (orodnekTpudeckuil >pdext (hortoaddexr),
CBETOBOE JIaBJICHUE, BO3HMKHOBEHHME JIMHEWYATOrO CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAas W
HCKYCCTBEHHAs! PaIHOAKTUBHOCTb;

ONKCHIBATH HW3YYEHHbIE CBOWCTBAa BeLIECTBA (DIEKTPUYECKHE, MarHUTHBIE, OINTHYECKHE,
3IEKTPUUYECKYIO TPOBOJIUMOCTD PA3IUYHBIX CPEJl) U JIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), UCTIONb3YS
¢u3nvecKre BETUUNHBL: SJIEKTPUYECKHUM 3aps]l, CHJIa TOKA, MJIEKTPUUYECKOE HAIPSDKEHHE, SJICKTPUIECKOe



COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOIBIXKYIAs CUia, paboTa TOKA, MHIYKLUS MarHUTHOTO
noJist, cuwiia Ammepa, cuia JlopeHna, MHIYKTUBHOCTD KAaTYILKH, SHEPTHUS 3JEKTPUUYECKOIO0 M1 MarHUTHOTO
MoJIeH, Mepuoa M 4YacToTa KojeOaHUil B KojeOaTeNbHOM KOHTYpE, 3apsl M Ccuja TOKa B Ipolecce
TrApMOHUYECKUX JIEKTPOMArHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSIHUE U ONTHYECKasl CUJIa JIMH3BL, IPH
ONMCaHUM NPAaBUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI MCIIOJB3YEMbIX BEIMYMH, UX O0O3HaueHUs M
€IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHUHY C JPYTUMHU BEITUUYNHAMM;

OIMCHIBATh W3YyYCHHBIC KBAHTOBBIC SIBIICHUS M TPOLECCHI, HCIONB3YS (DU3MYECKHE BEITHMYMHBL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTa CBETA, SHEPIUS U UMITYJIbC (POTOHA, IIEPHO]
IOJTypacIiazia, SHEPIrysl CBSI3U ATOMHBIX S€p, IPU ONHUCAHUM NPABUWIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCTOJb3yEeMBIX BEJIUYMH, UX 0003HAUCHHs W €AMHUIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BETUUMHY C IPYTHUMHU BEIUYHMHAMU, BBIYUCIIATH 3HAaYeHUE (PU3HUUECKOM BETHUNHBL;

aHAJM3UPOBaTh (PU3HUYECKHE IPOLIECCH U SIBJICHUS, UCHOIb3Yysd (GU3NYECKUE 3aKOHBl M MPUHIUIIBL:
3akoH OMa, 3aKOHBI IIOCJIEJOBATEIBHOIO U MapalIeIbHOTO COEIMHEHUs ITPOBOJIHUKOB, 3aKoH Jlxoyisa—
Jlenua, 3aKOH AJIEKTPOMArHUTHOW MHAYKLIMH, 3aKOH IPSIMOJIMHEMHOIO paclpOCTPaHEHUS CBETA, 3aKOHBI
OTpPa)KEHHsI CBETA, 3aKOHBI IPEJOMJICHHS CBETa, ypaBHEHHE OWHINTEHHA a1 (oTorddexTa, 3aKoH
COXPAHEHMsI SHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMs JIEKTPUUECKOro 3apsija, 3aKOH
COXpPaHEHMsI MacCOBOI'O YMCIIA, MOCTYNaThl bopa, 3aKOH pagMoakTUBHOIO pacnaza, pu 3TOM pa3iuyaThb
CIIOBECHYIO (JOPMYITHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI, 007IacTH)
[IPUMEHUMOCTH;

OIpeIeNIATh HapaBiICHUE BEKTOpa HMHJIYKIMM MAarHUTHOTO IIOJIA IHPOBOJHHUKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHua;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3IaBaeMO€E INIOCKUM 3€PKaJIOM, TOHKOH JIMH30H;

BBIMOJIHATE  OKCIIEPUMEHTHI 10 HCCIECIOBAHHUI0 (U3NYECKUX SBJICHUH M TIPOLIECCOB C
UCIOJIb30BAHUEM HIPSAMBIX U KOCBEHHBIX M3MEpPEHUiIl: mpu 3TOM (GOopMysHpoBaTh Mpobdiemy/3afauy H
TUIIOTE3Y Y4€OHOI'0 SKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOI0 000py10BaHUs, IPOBOIUTH
OIBIT U (OPMYJINPOBATH BBIBOJIBI;

OCYILECTBIATh MpPsIMbIE U KOCBEHHbIE H3MEPEHMsI (PU3NYECKUX BEJIWYUH, MPU ITOM BBIOMpATH
ONTHUMAJbHBIA CINOCOO WM3MEPEHHsS U HCIOJIb30BAaTh H3BECTHBIE METOAbl OIEHKM IOrpelIHOCTeN
U3MEPECHU;

HCCIIeI0BaTh 3aBUCMOCTH (PM3NUECKUX BEJIMYMH C UCIOIB30BAaHUEM MPSIMBIX U3MEPEHUI: IPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCUPOBATh PE3yIbTAThl OJY4YEHHOW 3aBUCUMOCTH (PU3NUECKUX BETUYHUH
B BUJIe TaOnMIl U rpaUKOB, AeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

coOnoaTh mpaBuia O€30MaCHOrO TpyAa HpU MPOBEICHUM HCCIEIOBaHMHA B pamMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIE0BATENbCKOM M HPOEKTHOM  JESATEIbHOCTH C  HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pelaTh pacu€THbIE 3aJ1a4H C SIBHO 3aJJaHHON (PM3NYECKON MOJIEIbIO, UCTIONb3YsI (U3NUECKUE 3aKOHBI
Y TIPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a41 BIOMPATh (PU3NYECKYIO MOJETb, BBIACIATh (pu3nueckue
BEJIMYUHBI U (POPMYIIbI, HEOOXOUMBbIE JUIsl €€ pelIeHHs, TPOBOIUTh PAacuéThl U OLIEHUBATh PEabHOCTh
MOJIYYEHHOT'0 3HAaUeHUs (PU3HUECKON BEIHUNHBI,

pelmarh KauyeCTBEHHbIE 3aJauyd: BBICTpauMBaTh JIOTUYECKH HENPOTHUBOPEUYHMBYIO  IEMOYKY
paccyxJIeHH ¢ ONOpol Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJIb30BaTh MPU PEIICHUU Y4EeOHBIX 3a]1ad COBPEMEHHBbIE MH(POPMALMOHHbIE TEXHOJIOTUH JUIS
MONCKa, CTPYKTYPUPOBAHMS, HHTEPHpPETAlM M TMPEACTaBICHUS Y4eOHON M Hay4HO-TOMYJISIPHOU
nH(pOpMallMY, TOJYYEHHON H3 pAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATh IMOJIy4aeMYIO
nH(pOpMaIINIO;

OOBSICHATH MPUHIIMIIBI IEHCTBUS MAILIH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyaTh YCIOBHS
ux 0€30M1acHOr0 MCIOJIb30BaHMsI B TOBCEJHEBHOM KU3HY;

IPUBOAMUTH IIPUMEPHI BKJIAJa POCCUNCKUX UM 3apyOeKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW KHU3HU ISl OOecreyeHHs
0€30MacHOCTH U OOPAIEHUH C TPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHHS 3/I0POBbS
U COOJIOZICHHS HOPM SKOJIOTUYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IPYIIIE C BHIMOJIHEHUEM PAa3IMYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh PabOTy IPYMIIbI,
paloHaIbHO pacHpeneNsaTh 00S3aHHOCTH U TUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB IPYIIIIHI B PEIICHUE PACCMATPUBAEMOI TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnsie IIpakruyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
1.1 ®du3uKa 1 METObl HAYYHOI'O TTO3HAHUS 2 bubmroreia LOK
' AR HAYA https://m_.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 5
HHeNaTa https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
22 Jpantka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
23 3 6 1 1
AIOHPT COXPAHCHI B MEXATHIEE https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnoreka [JOK
) TEOpHUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6muoreka [IOK
’ ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro o pasneny 24

Pazpea 4.

IJIEKTPOINHAMUKA




but6mmoreka [IOK

1 MeKTpocTaTIIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 7IeKTpUYECKH TOK. TOKH B 12 Bu6mumoteka [JOK
’ Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7t41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paszpen 1. JIEKTPOINHAMUKA
MaruuTHOe 1oJie. DIeKTpOMarHuTHas bubmuorexa [IOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHn4yecKkue U 3J1€KTPOMATHUTHBIE 9 | Bbu6motreka LJOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoteka IIOK
23 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 | bubnnorexa [JOK
' OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
but6mmoreka [IOK
4.1 6] i 6
FICMCHTBL KBAHTOBOM OITHIH https://m.edsoo.ru/7f41¢97¢c
bubnunorexa LIOK
4.2 4
Crpoetiite atoMa https://m.edsoo.ru/7t41¢97¢c
bu6 OK
4.3 AToMHOE A1pO 5 nomotexa 11

https://m.edsoo.ru/7f41c97c




Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH 7 bubnrorexa LIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITIOBTOPEHUE

6.1 O6o0mu1aromee MOBTOPEHNE 4 E;ff:?/ﬁi;ii(ﬁfﬂ f41c97c
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
Ne Hara P unp
Tema ypoka KonTpoabubie IIpakTuuyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcnl

| ®u3uka — Hayka o npupone. Hayunsie | Bu6muotexa [JOK
METO/IbI TO3HAHUS OKPYKAIOIIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM

) COBDEMEHHO (ba oi (g PMHUP . | bubnunoreka LIOK

BPEMECHHOW HAyYHOW KapTUHBI MUPA, B
p . yi P Up https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO | bubmuoreka [{OK
nBuxeHus. [lepemenienue, ckopocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 p . | bubnnorexa [JOK

ABHOMEPHOE MPSAMOJIUHEUHOE IBHKECHUE
pHOSTIP A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE TIPSIMOJIMHEWHOE | bubmuoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOomHoe majienne. Y CKopeHue bubmuoreka [IOK

6 1
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nnxenue. JBrmkeHne | bubmuoreka [IOK
MaTepHaJIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn oTHOCUTENBLHOCTH [ anues.

8 I/Ipe . aJbHBIE CUCTEMBI OTCUETA 1 bubmmoreia LOK

HEPIHATLHBIC CHCTEMBI OTCUETA.
pi . https://m.edsoo.ru/ffOc3be8
IIepsriit 3ak0H HproTOHA
Macca tena. Cuina. [Ipuniun
9 CyIepno3 c Bf)o I(l) [ 3aK0 1 bubmorexa [IOK
MTO3UITNU CHJI. BTOpou 3aKoH
yHep 1 P . https://m.edsoo.ru/ffOc3be8
HrroToHa 1715t MaTepraIbHOW TOYKH
Tperun 3akoH HproToHa 111 bubmuotexa [JOK

10 1

MaTepHaITbHBIX TOUEK https://m.edsoo.ru/ffOc3bed




3aKkoH BceMUpHOTO TsaroteHus. Cuna

but6mmoreka [IOK

i TskecTu. [lepBasg kocMHuyeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cnra ynpyroeti. 3axor Fyka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoaddunmieHnt tpenus.
13 Cuna cznpOTanej)Hq:I npu IIBI/I)Pi(eHI/II/I bubmorexa [OK
https://m.edsoo.ru/ff0c3{76
TeNa B KUAKOCTH UJIM rase
[TocTynarenbHOE U BpalareibHOE
14 JBUKEHHE a0COJIOTHO TBEPAOIO Tea. Bbu6mmoteka [JOK
MowmenT cuibl. 1lnedo cunbl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
NMiynbsc MaTepralIbHOW TOUYKHU, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuoreka [IOK
3aKOH COXpaHEHMsI UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHXKEHUE
PaGota u motrHOCTE cuibl. Kunetndeckas
16 SHEpIus MaTIe];)I/IanLHOI‘/f Touku. Teopema buomrorexa OK
N https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KUHETUYECKOW YHEPTUI
[TorennnaneHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro 1eopMUPOBAHHOU bubnnorexa [JOK
npyKuHbl. [loTeHManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIU
[ToTeHManbHBIC U HETIOTECHITUATLHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX
18 CHUJI C I/I3MCHCEII/ICM MexaHqucI;oyf bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI TeN. 3aKOH COXPAaHEHUS
MEXaHUYECKOU IHEPTUU
JlabopaTtopHast pabota «HcciaenoBanue
19 CBSI3H pabOThI CHJIBI C U3MEHEHHEM

MEXaHHUYECKOM OHCPIUU TCJIa HA IPUMEPC
PacCTAXKCHUSA PE3UHOBOT'O XKT'yTa»




20

21

KoHnTtponbHas pabota 1o Teme
«Kunemartuka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. Jdubdysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABUKECHUS U B3aUMOJCHCTBUS
yacTul BeuecTsa. Monenu cTpoeHust
ra3oB, KUIAKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUur
JIBUJKECHUSI MOJIEKYII. Y paBHEHHUE
MenaeneeBa-Knanelipona

bu6mmoreka IIOK
https://m.edsoo.ru/ffOc511e

27

28

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccrneqoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS Pa3pEKEHHOIO ra3ay

29

N3omnporiecchl B uaeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHNue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKOU CUCTEMBI U CIIOCOOBI
e€ u3MeHeHus1. KonnmuecTBo TenioTs U
pabota. BHyTpeHHss sHEeprus
OJIHOATOMHOTO UJECAJILHOIO ra3a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952




but6mmoreka [IOK

31 Brytet Terutonepe iay https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTb BELIECTBA.
32 K(l)[J'II/I‘IeCTBO TEIUIOTHI IIPU B bubnxorexa LIOK
. https://m.edsoo.ru/ffOc5c¢36
Teruionepenaye. AauadaTHbIi mpoiecc
13 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bu6mmotexa [JOK
IIPUMEHEHHE K N30IIPOLECCaM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTtuMocTh MpoIeccoB B MpUPOIE. bubnuorexa [IOK
Bropoii 3akoH TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteust u KII/ TermoBoit bu6nmorexa LIOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KI1J{
17 DKOJOTHYECKHe MPoOIeMbl
TEIUIOPHEPTETUKU
18 O6o6maromuii ypok «MolekysipHast bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padbora no teme
39 «MonpeKmepHEﬂ ¢dusuka. OCHOBBI bubnuorexa LOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Wcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOII0THAS U OTHOCHUTEIIbHAS bu6nunorexa LIOK
BIIQXKHOCTb BO3yXa. HachlleHHbIl 1ap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannumueckue u
42 aMmopdHbIe Tea. AHU30TPOIHSI CBOWCTB bubnuoteka [JOK
KpucTayyioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauuzanus. Y aenbHas bubmuoreka [JOK
TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIJIOBOTO OanaHca Bubmmorexa [OK

https://m.edsoo.ru/ff0c6820




DJNIeKTpU3anus Tel. DICKTPUUECKUU

but6mmoreka [IOK

= 3apsij. JBa BUa AJEKTPUUECKUX 3apsioB https://m.edsoo.ru/ffOc6bcc
ITpoBOIHWKH, TUDIICKTPUKH U
46 n(f)nynpOBonHHKH. 3aIZ}))H COXpaHEHUS bubnxorexa LIOK
https://m.edsoo.ru/ffOc6bce
AIEKTPUYECKOTO 3apsia
A7 B3aumoneuctsue 3apsiioB. 3akoH Kynona. Bu6mmotexa [JOK
ToueuHbIN 3JEKTPUUECKUH 3apsT https://m.edsoo.ru/ffOc6eced
Hanpspk€HHOCTD 37IEKTPUYECKOTO MOJIA.
48 HpI/III)HII/IH cynepnoe.nmfn ANEKTPUYECKUX bubmmorexa LIOK
- . https://m.edsoo.ru/ff0c6df2
nosiew. JIuHuM HanpsSKEHHOCTH
49 PaGota cuit 31eKTpoCcTaTHuecKoro moJsl. bubnnorexa [JOK
[MTorennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6100
[IpoBOAHMKY U AUDIIEKTPUKH B
50 SHI)GKTpZ([)CTaTI/Iqu(IJKOM HOIJ)IC. brbmmorexa LOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IpOHUIIAEMOCTb
N bubmuorexa [IOK
31 Duektpochkocts. Korzencatop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHnegcaTopa. OHeprus 3apsKEHHOTO Bubmmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "H3mepenue
JEKTPOEMKOCTH KOHJIeHcaTopa "
[TpuHIUIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
54 arnmapara, CTpyMHOro mpuHTEpa.
DINeKTpocTaTUYeCKas 3alluTa.
3azeMyIeHHE SIEKTPONpPUOOPOB
DIIEKTPUUECKHI TOK, YCIOBHS €T0
55 cymectBoBaHus. [loctosanbIi ToK. CHita

toka. Hanpsbxkenne. ConpoTUBIICHHE.
3akoH OMa aJ1s yyacTKa Lenu




[TocnenoBarenpHOE, MapaLIeIbLHOE,
CMEIIIAHHOE COCAMHECHHUE TTPOBOIHUKOB.

bu6nmoreka [IOK

36 JlaboparopHas pabota «3ydenue 05 https://m.edsoo.ru/ff0c7410
CMEIIAaHHOTO COEJIMHEHUS PE3UCTOPOBY»
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bu6nmoreka [IOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akon OMa 1J1s TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe BuGmorexa LIOK
58 3ambikanue. JlaboparopHas padora 0.5
https://m.edsoo.ru/ff0c7ae0
«3mepenue D/1C ucTouyHuka ToKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS
Peseprublit ypok. KoHTponbHas padorta
59 o T:Me "SH};IchpozmHamea" / ’ brbmmorexa [OK
5 https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
O06006mmanmull ypok «IEKTPOINHAMUKA bubnmorexa [JOK
60 .
/ Beepoccuiickast mpoBepodHas paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX
61 METaJIJIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS
METaJIOB OT TEMIEPATYPHI.
CBepXIpoBOAUMOCTh
2 DNeKTpUYeCKUH TOK B Bakyyme. CBOMCTBa
AIEKTPOHHBIX MMYyYKOB
[ToympoBOTHUKH, X COOCTBEHHAS U
63 pUMecHas MpoBoANUMOCTh. CBOMCTBA p— bu6muoreka [JOK
n-niepexona. [lonynpoBoaHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubopbI
DNEKTPUYECKHH TOK B PAaCTBOPAX U
64 paciuiaBax 3JI€KTPOJIUTOB. bubnuoteka [JOK

DNEeKTPOIUTHYECKAS] JUCCOLMALINS.
DneKTponaun3

https://m.edsoo.ru/ffOc82ba




DNEeKTPUYECKUH TOK B ra3ax.

but6mmoreka [IOK

65 CaMocCTOATEIbHBIW U HECAMOCTOATEIbHBIN 1 hitps://m.edsoo.ru/f0c84ac
paspsaa. Monnus. [1nasma
DnekTpuueckue Nprudopsl U yCTPOcTBa U

66 ux npraneCKoe I;IpI/IMpeHeHI}/IIe. I1)_[paLBI/IJIa 1 bubnxorexa LIOK

https://m.edsoo.ru/ff0c86fc

TEXHHUKHU 0€3011acCHOCTU
KonTtponbHast pabora o Teme

67 «Qnekrpocraruka. [TocTosHHBIHI | Bbu6mmotexa [JOK
SJIEKTPUYECKUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpemax»

68 PeseprHblit ypok. O6o0maronmii ypok mo | Bu6moteka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME




11 KUIIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Jl:;ln Tema ypoka Beero Kontpoabubie IIpakTuueckue f/II:;:eHI/IH o0pasoBaTejbHbIe
padoThI padoThI pecypchl
[TocTostHHBIE MATHUTHI U X
| B3auMo/ieicTBUE. MarHUTHOE MOJIE. | bubnuorexa [IOK
Bektop MarHuTHOM MHAYKUUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarnuTHOE 1oJie TPOBOTHUKA C TOKOM.
2 OmnbIT OpcTena. BsanoieﬁCTBHe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue | | bubnnorexa [JOK
MarHUTHOTI'O TOJISl KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMe MarHUTHOTO TTOJISI HA
MPOBOJIHUK C TOKOM. Cuita Amriepa.
4 ﬂz60p§TOpHaH pabota «I/Iccnez[ol;aHHe 1 1 Bubmmorexa HOK
. https://m.edsoo.ru/ff0c9ac0
JIEMCTBUSI IOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM)
€lCTBHE MAarHUTHOTO OJISI Ha
5 I[I[BI/I)I(ymyIOCSI 3apsKEHHYIO YacCTUILy. 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenima
DJeKTpoMarHuTHas MHIyKnus. [ToTok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC |
MHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanaest
7 JlabopaTtopHas pabota «HcciaenoBanue 1 1 bubnuotexa [JOK
SIBJIEHUS DJIEKTPOMArHUTHOW MHAYKIIUK https://m.edsoo.ru/ff0cal50
NuaykTtuBHOCTSH. SBNEHUE
g camouHaykiuu. IJ1C caMOMHAYKIWH. | but6mmoreka [IOK

9HepFI/I5[ MAarauTHOTI'O ITOJIsA KaTYHIKH C
TOKOM. SHGKTpOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/ff0ca600




10

11

TexHuueckre ycTpoucTBa U X
NPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
AIIEKTPOMATHUTBI, YJIEKTPOIBUTATEIb,
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
UHIYKI[HOHHAS 11eYb

O6o06maromuii ypok «MarHuTHoOeE ToJIe.
DJIEKTPOMAarHUTHAS HHYKIIUS
KontponbHas pabora o Teme
«MarHuTHoOE 1oJ1e. DIeKTPOMarHuTHas
WHTYKIIHS

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcab82

bubnmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonnueckue konebanus. Y paBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
[TpeBpaltieHre SHEPrun

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast paborta «HcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAIBIX KOJIeOaHMit
T'py3a Ha HUTH OT AJIMHBI HUTU U MACChbL
rpy3a»

14

Konebarenbubid kKoHTYp. CBOOOIHBIE
AIIEKTPOMarHUTHBIE KOJieOaHus B
U/IeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorus Mexy MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSAMU

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb820

15

16

®opmyna TomcoHna. 3aKOH COXpaHEHUS
SHEPTHH B UACATHLHOM KOJIeOaTeIbHOM
KOHTYype

[IpencraBnenue o 3aTyxXarONUNX
KoseOaHusX. BeIHyKIeHHBIC
MexaHu4vecKue Kojebanus. Pesonanc.
BI)IHY)K)IGHHBIe BHGKTpOMaFHI/ITHBIe
KoJIcOaHUs

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbb86




17

18

19

20

ITepemenHbIn TOK. CUHYCOUATBHBIA
NepeMeHHbIN TOK. MoIITHOCTh
MEPEMCHHOT'O TOKaA. AMHJII/ITy,Z[HOC n
JICUCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U
HaIPsOKEHUS

Tpancdopmarop. [IpoussocTso,
nepegava u NoTpedaeHue dJIeKTPUIECKOi
SHEPTrUuu

YCTpONCTBO U MPaKTUUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa, JIMHUN
3JeKTponepeaad

DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
3nekTpo3Hepruu. Kynerypa
HCII0JIb30BaHUS 3JIEKTPOIHEPTUU B
MOBCEHEBHOU KU3HU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bubnuoreka [IOK
https://m.edsoo.ru/ffOcc324

21

Mexanunueckue BOJIHBI, YCJIOBUA
pactipoctpanenus. [lepuoa. CkopocTh
pacrpoCTpaHCHHS U JITTHHA BOJIHBI.
[TonepeyHble ¥ IPOIOJILHBIC BOTHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOccasS4

22

3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3BYyKa.
BricoTta Tona. TeMOp 3ByKka

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcccOc

23

24

DIEKTPOMAarHUTHBIE BOJIHBL, UX CBOMCTBA
u ckopocTs. [IIkana 351eKTpoMarHuTHBIX
BOJIH

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU.
PazButne CpCACTB CBA3HU. Pannonokanus

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfeQ

25

Kontponbnas padora «Konebanus u
BOJTHBD)

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsamosnuHeitHOE pacIpOCTpaHEHUE CBETA
B OJTHOPOJHOM cpene. ToueuHblit
HMCTOYHUK cBeTa. JIyd cBeTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

but6mmoreka [IOK
27 cgeta. [locTpoenue n3o0pakeHUU B
P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceeta. [TonHoe
bubnmoreka [IOK
28 BHYTpeHHee oTpaxeHnue. [IpenenpsHpin
TP P bl https://m.edsoo.ru/ff0cd7f6
YrOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS
79 JlaboparopHas pabota «3mepenue bubmmoreka [JOK
IIO0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuii B
Bu6mmotreka [JOK
30 nuH3e. opmyia TOHKOW JTUH3BI. 1
N . https://m.edsoo.ru/ffOcddle
BEJIMYCHUE JIMH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
32 oenoro cBera. LlBet. JJaboparopHas
pabota «HabmoieHue nucrnepcuu CBeTay
3 WNurepdepennus ceeta. Judpaxnus bubmmnoreka HOK
cBeta. JlndpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpUOOPHI U YCTPOCTBA U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUIECKOU
bu6muoreka [JOK
36 MexaHukH. [locTynatel cenuanbHOU 1
COpHI OTHOCHTEIBHOC https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEILHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
bu6muoreka [JOK
37 3ame/yieHre BpEMEHH U COKpallleHue 1
https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
DHeprus ¥ UMMYJIbC PETSITUBUCTCKOH
bubnmnorexa [JOK
38 yacTULbl. CBS3b MACCHI C SHEPTUEU U 1

UMIYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/ffOcfc68




KonTtponbras padota «Ontuka. OCHOBBI

but6mmoreka [IOK

39 CIIEIUATILHON TEOPUU OTHOCUTEITLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [1nanka. Dneprus u Bbu6mumotexa [JOK
HUMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
A1 OTKpBITHE U UCCIIEIOBAHUE bubmmoreka [JOK
doroaddexra. Onpiter A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akonkbl portodrdhdekra. YpaBHeHHE
42 BH'HmTeI(E“Ha Imq;bq)omaq);ema. «KpacHas bubmnorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gorosddexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnuoreka [IOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne yCcTpoucTBa U
44 MPaKTUYECKOE TPUMEHEHHE:
(doTodIeMEHT, POTOMATUNK, COTHCUHAS
OaTapesi, CBETOIUO]T
45 Pemenue 3aga4 mo reme «JIEMEHTBI bu6mmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. ONBITHI
46 Pe3§pq)op11a 10 PACCESTHUIO O-YaCTHII. bubmmorexa [OK
https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nunorexa LIOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Nznydyenne u norioiieHne (OTOHOB MpU
48 nepg::one aToma c OZLOFO y(:;OBHs{ ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroi. Buasl criekTpoB
BonnoBsie cBoucTBa yacTull. BoyHbI e
Bbpounis. KopryckynsipHO-BOJIHOBOH bu6muoreka [JOK
49
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0dOca8
U3IIy9CHUE
OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI BuGmoreka LIOK
50 Peszepdopna mo onpenenenuto cocraBa

PAaAOaKTUBHOI'O U3JTYYCHHA

https://m.edsoo.ru/ff0d0fd2




51

52

53

54

55

56

CgoricTBa anbda-, 6era-, raMma-
u3NydeHus. BimsHue painoakTHBHOCTH
Ha )XKUBBIC OpFaHI/I3MbI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan. IIeKTPOHHBIA
U TIO3UTPOHHBIN OeTa-pacnai. ["amma-
U3ITy4yeHue

OHeprus CBA3U HYKJIOHOB B SJIpE.
SnepHble peakuu. A AepHBIA PEAKTOP.
[Tpo6GiieMbl, IePCIEKTUBBIL,
3KOJIOTUYECKHE ACTIEKTHI SIIEPHOU
SHEPIreTUKHU

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo 1l HaOIIOICHUS U
PEruCTpaluy 3JEMEHTAPHBIX YaCTHLI.
Kpyrasiii cron «@yHaameHTanbHbIe
B3anMojiecTBHs. EqMHCTBO (hm3nueckon’
KapTHUHBI MUPA»

Oransl pa3BUTUS ACTPOHOMUMU.
[TpuknasHoe U MUPOBO33PEHUECKOE
3Ha4ECHHUE aCTPOHOMUHU. Buj 3B€31HOTO
HeOa. Co3Be3us, sIpKUe 3BE3/IbI,
TUTAaHETHI, UX BHIUMOE JIBUKCHHUE.
Conneynas cucrema

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHIA U 3BE3 ]

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XaPaKTEPUCTUKH.
3BE3 Bl ITIaBHOU IIOCIICI0BATCIIFHOCTH.
BnyTtpeHHee cTpoeHue 3B€E3 .
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXO0KACHUH U 3Boounu CojiHIA U
3BE3I




58

59

60

Mineunbin [1yTe — Hama ["anakTuka.
IMonoxxenue u nuxenue CoyHIIA B
lNanmaktuke. ['anaktuku. YepHble ABIPHI B
s/ipax rajJjakTuk

Bcenennas. Pazberanue rajnakTuk.
Teopust bosbiioro B3peiBa. PenukToBoe
u3nyyeHue. MeraranakTuka

Hepemennsie mpoOieMbl aCTpPOHOMUHT

61

62

63

64

KoHnTpomipHas padora «DI1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJ0BeKa

O6o6maromuit ypok. Poib u Mecto
(HU3UKH U ACTPOHOMUU B COBPEMEHHOM
HayYHOH KapTHHE MUpPa

Ob6o6maromuit ypok. Poib puznueckoit
Teopuu B HOpMHUPOBAHUH TIPEICTABICHUIN
0 (U3NYECKON KapTHHE MUPa

65

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTHUHBI MUpPA B O0LIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IpeJCTaBICHUN O IPUPOE

66

67

68

Pe3zepBHBIil ypok. MarHuTHOE T10JIE.
DJIEKTpOMarHuTHask UHIYKIUS

PesepBubIil ypok. Ontuka. OCHOBBI
CIELHaTbHON TEOPUU OTHOCUTEIBLHOCTH

Pesepnsiit ypok. KBanroBas ¢usnka.
DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3IUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784




OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOHN ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOMH
00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

JIeMOHCTpUpOBAaTh Ha MpPHUMEpax poib U MecTo (U3MKM B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKU H

TEXHOJIOTHM, B IPAKTUYECKOU 1E€ATEIbHOCTH JIIOAEH

10.2

10.3

10.4

Y4YuThIBaTh  TPAaHUIBl [PUMEHEHHsS  HM3YyYCHHBIX  (PU3MUECKUX  MOJEJICH:
MaTepHualibHas TOUKa, HHepLUalIbHAs CUCTeMa OTcuéTa, abCOIOTHO TBEPAOE TEIIO,
UJCAIBHBIN Ia3; MOAEIN CTPOCHUS ra3oB, XKUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN

AIIEKTPUYECKUH 3apsia — P peleHNH (PU3NIECKHX 3a1a4

PacnoznaBath (usmyeckue siBiaeHHs (mpolecchl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJECKYISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS BEIIECTBA U
AJIEKTPOJUHAMHUKUA: PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOJHOE TMaJCHHE Tel, ABUKEHUE IO OKPYXHOCTHU, HHEPLHUS,
B3auMojieiicTBue Tei; quddy3us, OpOyHOBCKOE JBUIKEHUE, CTPOCHHE KHUAKOCTEH
Y TBEPJBIX TEJ, U3MEHEHHE 00BEMA TeJI MPU HArpeBaHUM (OXJIAXKIEHUH ), TEIIJIOBOE
paBHOBEcCHE, UCTapeHUe, KOHJCHCAIMs, TUIaBJIeHUEe, KPUCTAUIM3alusl, KUTICHHE,
BJI&)KHOCTh BO3/1yXa, TOBBIIIEHNE JABICHUS ra3a Mpy €ro HarpeBaHuU B 3aKPbITOM
cocyle, CBsI3b MEXJIY IapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax;

QJICKTPpU3alUA TCI, B3aUMOJICHICTBHE 3apsaa0B

OnuceiBaTh MEXaHUYECKOE JBI)KEHHE, HCIOJb3YysS (QU3NYECKHE BEITUYMHBIL:
KOOpJAMHATA, IyTh, MEPEMEIIECHHE, CKOpPOCThb, YCKOpPEHHME, Macca Tela, CHIIa,
HMITYJIbC TEJIa, KHHETUYECKas DHEprus, NMOTCHIUAIbHAsA JHEPIUs, MEXaHHUYECKast
paboTa, MexaHHMYecKas MOIIHOCTb;, IPH ONUCAaHUM NPABUIBHO TPAKTOBATh
¢u3nyecKuil CMBICT MCIONb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U EAMHMIIbI,
HaXOJIUTh (POPMYIIbI, CBSI3bIBAIONINE NaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU

BCIN4YnHaMn

10.5

OnuceIBaTh U3y4EHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIOIb3YS
¢u3nuecKkue BENWYHMHBI: JaBJIEHUE ra3a, TEMIEparypa, CPeAHssl KHMHETUYecKas
SHEPTUsl XAOTHMYECKOTO JBM)KEHHMS MOJIEKYJ, CpPEJHEKBaApaTH4yHas CKOPOCTb
MOJIEKYJI, KOJIMUYECTBO TEIIOThI, BHYTPEHHSISI SHEpTHs, paboTa rasa, koahpuiueHT
MOJIE3HOTO JCHCTBUS TEIJIOBOTO JABUTATeNs; MpPU ONUCAHUU MPaBUIIBHO
TPaKTOBaTh (PU3UUYECKHH CMBICI HCHOJB3YEMBIX BEJIMYUH, UX OOO3HAUYEHUS U
€IMHHULbI, HAXOUTH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C

JIPYTUMU BEIUYHMHAM

10.6

OnuceIBaTh HN3YUCHHBIC DJJICKTPUYCCKHC CBOMCTBA BCIICCTBA U DJCKTPHYCCKHUC

SBJIEHUS (TPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BEIUYMHBI: 3JIEKTPUUYECKUM 3aps,




10.7

10.8

JJIEKTPUYECKOE I10JIE, HANPSKEHHOCTD I10J1, TOTEHIUAJI, Pa3HOCTh IOTEHLUAJIOB;
IpU ONHMCAHUM TPABHIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEeMbIX
BEIMYMH, UX O003HAU€HWs M EAMHUIBI; YKa3blBaTh (OPMYIbI, CBA3BIBAIOLINE

JTaHHYIO (PU3MYECKYIO BETUUYHUHY C JPYTMMU BETUYUHAMU

aHATIM3UPOBaTh (PU3UUYECKHE IIPOLIECCH] U SIBJIEHUS, UCIOb3Yys (PU3NYECKHE 3aKOHBI
U NPUHLMIBL 3aKOH BceMupHoOro tarorenus, I, II u III 3akonsr HeroTOHA, 3aK0H
COXpaHEHUsT MEXAaHWYECKOW DSHEPIHM, 3aKOH COXPAHEHUs HMITYJIbCa, IPUHIUI
CYNEPHO3ULIMA CHWJI, NPUHLUI PaBHONPABUA HMHEPLUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMSI BEILIECTBA, Fa30BbIE 3aKOHBI, CBSI3b
CpeIHENl KMHETUYECKOW SHEPruu TEIUIOBOIO JIBMIKEHHUS MOJIEKYN C a0COJIIOTHOM
TEMIIEpaTypoOH, NEPBbIi  3aKOH  TEPMOJUWHAMUKHM; 3aKOH  COXPaHEHUs
EKTPUYECKOro 3apsiia, 3akoH KysnoHa; mpu 3TOM pasiauyaTh CIOBECHYIO
(OpMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BbIPR)KEHUE U YCIOBHS (TpaHMLIbI,

00J1acTH) TPUMEHUMOCTH
OOBSACHATh OCHOBHBIC TPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHHYCCKHX
YCTPOMCTB; pa3jnyaTh YCIOBHS MX 0E30MACHOTO HMCIIOJb30BaHMS B TIOBCEAHEBHOM

KHU3HU

10.9

10.10

BEIMONTHATE SKCIEPUMEHTHI TI0 UCCIIE0BAHUIO (DU3MYECKHX SBJICHUN U MPOIECCOB
C UCIIOJIb30BAHUEM NIPSAMBIX M KOCBEHHBIX U3MEPEHUIl; MU 3TOM (POPMYITHPOBATH
npobieMy (3agaqy) U TUIIOTE3y y4eOHOTro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY M3
MIPEUIOKEHHOTO 000PYI0BaHUS, POBOANUTE OIBIT M (POPMYITUPOBATH BEIBOIBI

Ocy1ecTBIATh MPsIMbIEe U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJTUYUH; TIPU ITOM
BBIOMPATh ONTUMAIIBHBIN CIIOCO0 M3MEPEHHsSI M MCTIOIh30BATh U3BECTHBIE METOIBI

OLICHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

10.12

HccnenoBath 3aBUCUMOCTH MeXy (PU3HMUECKUMHU BEJIMYMHAMU C UCIIOJIB30BAaHUEM
IOpSMbIX H3MEPEHHH; NpHU OSTOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJTYYEHHOW 3aBHCHMOCTH (PM3MYECKUX BEJIWYMH B BUJAE TAOIUI] U

rpaduKoOB, J€IaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS
CobmroiaTh paBuiIa 6€30MacHOTo TpyAa MPH MPOBEICHUH UCCIIECTOBAHHMI B paMKax
y4e0HOr0 3KCIepUMEHTa, Y4eOHO-HCCIeA0BATEIbCKON U MPOEKTHON NeSTEIIbHOCTH

C UCIIOJIb30BaHUEM M3MEPUTENILHBIX YCTPONCTB U 1a00paTOpPHOro 000py10BaHUs

10.13

Pemate pacuérHple 3amauu ¢ SIBHO 3aJlaHHON (DU3UYECKOW MOJIEIbIO, MUCIOJIB3YsI
(bu3uYecKre 3aKOHBI M MPUHIIUIIBI; HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4H BHIOUPATh
(U3MYECKYIO MOJIETTh, BBIIEATH (PU3MUECKHE BETUIUHBI U (DOPMYIIbI, HEOOXOAMMBIE
JUIsl €€ pelleHus, MPOBOJAUTH PACUETHI U OLICHMBATh PEAIBHOCTh IMOJIYYEHHOTO

3Ha4YCeHHS PU3NUECKON BETMUUHBI

10.14

Pemate kadecTBEeHHBIE 3aayd: BBICTPAMBATH JIOTMUECKH HEMPOTUBOPEUYHBYIO
[IETI0YKY PACCYKJIEHUM C OMOpPOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H

(busnueckue SBICHUS

10.15

Hcnonp30BaTh MpH pelieHWd y4eOHBIX 3a7ad COBpeMEHHbIe HH(OpMalMOHHBIE

TEXHOJIOTMM IS IIOMCKA, CTPYKTYpPUPOBAHUs, MHTEPIPETALUU U IPEACTABICHUS




y4eOHOM W HaydyHO-TIONMYNSApHON HHGOpMAIMM, TMOITYYEHHOW W3 pa3IMYHBIX

HUCTOYHUKOB; KPUTUYCCKU aHATIU3UPOBATH MOJYIaCMYIO I/IH(I)OpMaI_II/IIO

10.16

10.17

[TpuBoaMTH TpUMEpHI BKJIA/Ja POCCHMCKHX W 3apyOEKHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00bSICHEHHE POLIECCOB OKPYKAIOIEr0 MUPA, B pa3BUTHE TEXHUKH

U TEXHOJIOTUH

Hcnonp30BaTh TEOpETHUYECKHE 3HAHMS 1O (HU3MKE B IMOBCEIHEBHOW JKU3HU JUIS
obOecrieueHrss 0€30MACHOCTH TMPU OOpAIEHUH C MPUOOpPaMH M TEXHHYECKHUMHU
YCTPOMCTBAMH, ISl COXPAHECHUS 370POBbS U COOJIOICHHS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEN Cpee

10.18

PaboTaTh B rpymIe ¢ BHIMOJHEHUEM Pa3IMYHbBIX COIMAIBHBIX POJICH, JIAHUPOBATh
paboTy Tpynmbl, palMOHAIBHO paclpeiensTh OOS3aHHOCTH U IUIaHUPOBATh
NEeSTeIbHOCTh B HECTAHJAPTHBIX CHUTYalUSX, aJeKBaTHO OIEHUBATH BKJIAJ]

Ka)KIO0T'0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PacCMaTPUBAEMOM MPOOIeMBbI

11 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

11.1

IIpoBepsiembie NpeAMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus

JleMOHCTpUpOBAaTh Ha TpUMepax pojib U MecTo (U3MKU B (HOpPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHA W
TEXHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIIOJIEH, LETOCTHOCTh M E€IUHCTBO

¢bu3nveckoil KapTUHBI MUpa

11.2

11.3

11.4

YYnTHIBATH T'paHUIbI MPUMCHCHUA HN3YUCHHBIX (1)I/I3I/I‘I€CKI/IX MOI[GJIGI\/’II TOYCUHBIN
SHGKTpI/I“ICCKI/Iﬁ 3apsan, AACpHad MOACIIb aTOMAa, HYKJIOHHAsA MOACJIIb aTOMHOTI'O S/Apa

IIPU peUIeHnH PU3NYECKUX 3a1a4

Pacnio3naBath (puznyeckue sBaeHUs (MIPOLECChl) M 00BIACHATh UX Ha OCHOBE 3aKOHOB
QJICKTPOAWHAMHKHU U KBAHTOBOM (1)I/ISI/IKI/II QJICKTpHUYECKad NpPpOBOJAUMOCTD, TCIIJIOBOC,
CBE€TOBOC, XMMHUYCCKOE, MAarHuTHOC I[GﬁCTBHS[ TOKa, BSaHMOILGﬁCTBHG MAarHuToOB,
JJIEKTPOMAarHUTHasi MHIYKIUS, 1€WCTBUE MArHUTHOIO T10JIsI HA IPOBOJHUK C TOKOM
U JBIDKYIIUICS 3aps]], 3JEKTPOMAarHUTHbIE KOJeOaHUs M BOJHBI, IPSIMOJIUHEHHOE
pacrnpocTpaHEeHHUE CBETa, OTPaKEHUE, MIPEeIOMIIEHNE, UHTeppepeHLus, TudpaKius 1
MOJIIpU3alusi CBETa, IUCIIEPCHsl CBETa, (poToanekTpuueckuid 3Qp ekt (poroddpdexr),
CBETOBOE /IaBJICHUE, BO3HUKHOBEHHME JIMHEMUYATOro CIEKTpa aromMa BOJOpOJAA,

C€CTCCTBCHHAA U UCKYCCTBCHHASA PAANOAKTUBHOCTDH

OnuceiBaTh W3y4YeHHBIE CBOWCTBA BeHIECTBA (DIEKTPUYECKHE, MAarHUTHBIE,
ONITUYECKHE, 3IEKTPUUECKYIO MIPOBOIMMOCTD Ppa3IUYHBIX cpen) u
AJICKTPOMArHUTHBIE SIBIICHUSI (TPOIECCHI), HCIMOIB3Yys (DU3WUECKHE BEITHMYUHBL:
AJIEKTPUYECKUM 3apsll, CUJIa TOKa, DJIEKTPUUECKOE HAIPSIKEHHE, JIEKTPUUYECKOE
COIMPOTHUBIIEHUE, PA3HOCTH MOoTeHNHaNoB, IJIC, paboTa TOKa, HHIYKIUS MATHUTHOTO

nmosig, cuina Awmmepa, cwia JlopeHna, WHIYKTUBHOCTb KaTyIIKH, 3HEPIUs




QJICKTPUYCCKOIO0O W MArHuTHOIO HOHCﬁ, nepuoa u 4YacToTa KoJicOaHHH B
KoJIe0aTeIbHOM KOHTYpC, 3apsaAd W CHJIa TOKa B IIPOLCCCC TAPMOHHUYCCKUX
SJICKTPOMAarduTHBIX KOHC6aHHI>'I, (bOKYCHOC PaCCTOSAHHUE U ONITUYCCKAasA CUJia JIMH3EI,
IIpH OITMCAHUU ITPABUJIBHO TPAKTOBATDH (bHSI/I‘IeCKI/Iﬁ CMBEICJT UCITIOJIB3YEMBIX BEJIMYHUH,
UX O00O3HAYEHHUS U CAWHUIBI; YKa3bIBaTb (bOI)My.HBI, CBA3BIBAIOIIUC JAaHHYIO

(bU3NYECKyIO BETUYMHY C IPYTHUMHU BEIIMYMHAMU

11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh U3y4E€HHBIC KBAHTOBBIC SIBJICHUS U MPOLECCH, UCTIOIB3Ys (PU3NUECKHE
BEJIMYHUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U 4acTOTa CBETA,
SHEPrus U UMIYJIbC GOTOHA, IEPHOJ ITOJIypacaja, SHEPrusl CBSI3U aTOMHBIX S€Ep;
IpH ONHUCAHUU TMPABWIBHO TPAKTOBATh (U3UYECKUI CMBICT HCHOIB3YEMBIX
BEJIMYMH, UX O003HAYCHHS] M EIUHMIBI; YKa3bIBaTh (DOPMYIBI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMYMHY C JPYTUMHU BEJIMYMHAMHU, BBIYMCIATH 3HAUECHUE

(bU3YECKON BEIMUNHBI

AHanu3upoBath GU3NYECKUE MPOLIECCHI U SBICHUS, UCIONB3YS PU3NYECKUE 3aKOHBI
U NOpuHIUIBL: 3akoH OMa, 3aKOHbl IOCIEA0BATEIbHOTO U MapalIeIbHOIO
COEAMHEHHS] MPOBOAHUKOB, 3aKOoH Jlkoynsa — JleHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKIMHU, 3aKOH NPSMOJIMHEUHOTO PAaCHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMIICHUs CBETa, ypaBHeHHE DiHmITelHa i doTtorddekra,
3aKOH COXPAHEHUsl SHEPruH, 3aKOH COXPAHEHMS HMITYJIbCA, 3aKOH COXpPAaHECHUS
3JIEKTPUUYECKOTr0 3apsja, 3aKOH COXPAHEHUs MacCOBOI'O YMCJIa, MOCTYJaThl bopa,
3aKOH PaJMO0aKTHBHOIO PacIiajia; Mpyu STOM pa3linyaTh CIIOBECHYIO () OPMYIUPOBKY
3aKO0Ha, €ro MaTeMaTH4YeCcKOe BBIpAXKEHUE U YyCIOBUA (TpaHUIBI, OOJIACTH)

MPpUMCHUMOCTHU

OHpeI[eJ'I}ITB HaIlpaBJICHUEC BCKTOpAa HHAYKIOHWHW MArHUTHOI'O TIOJSA MPOBOJHHUKA C

TOKOM, cuiibl Amrniepa u cuibl JIopeHa

CTpOI/ITL N OIIMChIBATb H3o6pa>1<eHHe, CO31aBacMoO€ IIJIIOCKUM 3CpKaJIOM, TOHKOH

JIAH30U

BBITOTHATE 9KCTIEPUMEHTHI 110 UCCIIEA0BAHUIO (PU3MUECKUX SIBICHUH U ITPOIIECCOB C
WCTIOJB30BAHNEM TIPSMBIX M KOCBEHHBIX HM3MEPEHHH; MpH 3TOM (hopMymupoBaTh
npobneMy (3aady) U TUIOTE3y Yy4eOHOIO SKCIepUMEHTa, COOMpPaTh YCTaHOBKY U3

NpEaAJIOKCHHOTO O60pyI[OBaHI/I}I, MMPOBOAUTD OIIBIT U (I)OpMyHI/IpOBaTB BBIBObI

OCYH_ICCTBJBITL psAMBIC U KOCBCHHBIC U3MCPCHUA (1)H31/II-ICCKI/IX BCJIMYHH; IPU 3TOM
BBI6I/IpaTB ONTHUMAIIBHBIN CII0CO0 HU3MCPCHUA U UCIOJIB30BATh U3BCCTHBLIC MCTO/IbI

OLICHKH MTOTPEIIHOCTEN N3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJIb30BAHUEM IPSIMBIX
U3MEpEeHUll; MpU ATOM KOHCTPYHpPOBATh YCTAaHOBKY, (DUKCHUpPOBATh PpPEe3yibTaThl
MOJTyYeHHOM 3aBUCMOCTH (PU3MUECKUX BEJTMUMH B BUIE TaOJIUI U TPaPUKOB, JeIaTh

BBIBOJIBI ITO PE3YyJIbTaTaM UCCIICOBAHUSA

CobmionaTh mpaBuia 0e30macHOrO TpyZa IMPH TMPOBEACHUU HCCIECJOBAaHHHA B

pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-HCCIIEeOBATENbCKOW M TMPOCKTHOU




NEeSTETbHOCTH C MCIOh30BAHHEM U3MEPUTEIBHBIX YCTPOMCTB U TaOOPaTOPHOTO

o0opymoBaHUs

11.13

Pemarp pacu€rHble 3a7auu C SBHO 33aJaHHOW (PU3UYECKOW MOJEIBIO, UCIOIB3YS
(u3nyeckre 3aKOHbI U MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS 33aJlauld BHIOMPATH
(bU3MYECKYIO MOJEIb, BBIACNIATH (PU3MUECKUE BEIMYMHBI U (POPMYIIbI, HEOOXOAMMbIE
I €€ peuIeHus, TPOBOAUTh PACUETHI U OLUEHHUBATH PEAIBHOCTH MOJYYEHHOIO

3HaueHUS PU3NICCKON BETUIHHBI

11.14

Pemate kauecTBeHHBbIE 3aJayM: BBICTPAMBATH JIOTUYECKU HEMPOTUBOPECUUBYIO
LIETIOYKY PaCCYXJCHHI C OMOpod Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H

(bl/I3I/I‘ICCKI/Ie SIBJICHUS

11.15

Vcnonb30BaTe MpU pelIeHUM Y4EOHBIX 3a/ad COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMUA U IPEICTABICHUS
yu4eOHON ¥ HaydyHO-NOMYJSIPHON HH(OpMAIUK, MOMYyY4eHHOH W3 pa3IMYHBIX

HMCTOYHUKOB; KpUTHYCCKH aHATM3UPOBATH MOJTydaeMyr0 HH(DOpMAIIHIO

11.16

OOBSICHATh NPHUHLIMUIBI JEHCTBHS MAaIluH, TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB;

pasiindaTth yCJIOBUSA UX 0e30MacHOro NCIOJIL30BAHUS B HOBCGI[HCBHOﬁ KHU3HHU

11.17

[IpuBoaAMTH TIPUMEPHI BKJIAaJa POCCHMCKHX W 3apyOekXHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B PpPa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

Vcnonb30BaTh TEOpETHUECKUE 3HAHUSA MO (U3UKE B MOBCEJHEBHOM JKU3HU JUIS
obecrieyeHns: 0€30MacHOCTH TpU OOpalleHHH ¢ NpubopaMH U TEXHUYECKUMHU
yCTpoOMCTBaMH, 1Ji1 COXPAHEHHUs 3J0pOBbSl U COONIOACHUSI HOPM 3KOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIIEH cperie

11.19

PaGortare B rpyrmie ¢ BHIMOIHEHHEM Pa3IMYHBIX COLMATIBHBIX POJIEH, IMIIaHUPOBATH
paboTy TpyMIbl, palUoOHATIBHO paCHpenessTh OO0S3aHHOCTH ¢ IUTAHUPOBATH
JEATENbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJICKBATHO OLIEHUBATh BKJIAJ KaKI0T0 U3

YYaCTHUKOB TPYIIIbI B PEIEHHE PacCMaTpUBaeMoi mpoOieMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro
pasaeJia 3JIeMEHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o mpupoge. HaydHble mMeTOnbl IO3HAHHUA
OKpyXaromero Mupa. Ponp skcnepuMeHTa M TEOpDHH B

MPOILIECCE MMO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE

MogenupoBanue (QU3MUECKUX SIBIEHUM M  IPOLIECCOB.
Hayunsle runoressl. @usndeckre 3aKOHbI U TEOPUHU. I paHUIIbI
IIPUMEHUMOCTH bu3nuecKux 3aKOHOB. [Tpuanyn
coorBercTBUs. Pomb u Mecto ¢u3uku B (popMuUpOBaHUH
COBPEMEHHOM HAay4YHOM KapTHHBI MHUpPA, B IPAKTUYECKOU

NEATENbHOCTH JIOAEH

MEXAHHUKA

KMHEMATHKA

2.1.1

2.1.2

2.1.3

2.1

Mexaanu4deckoe JABHXKCHUC. OTHOCUTENBHOCTh MEXaHUYCCKOTO

nerxkeHus. Cucrema otcuéra. TpaekTopus

[lepemenieHne, CKOpOCTh (CpedHss CKOPOCTh, MTHOBEHHAas
CKOPOCTh) M YCKOPEHHUE MaTepUaTbHON TOYKHU, UX MPOEKIINH
Ha OCH cucTeMbl KoopauHar. ClokeHHe MepeMenieHud |

CJIIOKCHHUC CKOpOCTCfI

PaBHOMEpHOE M PAaBHOYCKOPEHHOE  INPAMOJIUHEHHOE
JIBUXKEHHE. ['pauky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHS, IIyTH U NEPEMEILECHUS MaTEePUAIBHOW TOYKU OT

BpEMEHU

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO TaACHUS

2.1.5

2.1.6

KpuBonuueliHoe  nBukeHue. PaBHOMEpHOe — JBMXKEHHE
MaTepUaJIbHOW TOYKH II0 OKPYKHOCTH. YTJIOBas CKOpPOCTb,
JIMHENHas CKOPOCTb. ITepuon u 4acToTa.

I{eHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue YCTpOﬁCTBaI CIIMAOMCTpP, ABUKCHHUC CHAPAOOB,

LCIMHBIC U PEMCHHEBIC I€PEaAaYN

[TpakTueckue paboThl. M3mMepeHne MIrHOBEHHOH CKOpPOCTH.
HccnenoBanue COOTHOLIEHUS MEKIY ITyTSMH, POMIECHHBIMH
TEJIOM 3a IOCJIEOBATEIIbHBIE PABHBIC IPOMEXYTKA BPEMEHHU

IIpU PaBHOYCKOPEHHOM JIBIKEHUHU C HayalbHOW CKOPOCTHIO,




paBHOM Hym0. l3ydeHue IBWKEHMS IIapuKa B BSI3KOU

KUIAKOCTH. M3ydeHue JBWDKCHHS Teja, OpOIICHHOTO

TOPU30HTAJILHO
JUHAMUKA
951 [Ipuniun  orHocutTensHOCcTH [anmumnes. IlepBbii  3aKoH
o HeroTona. HepunanbHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIun cyneprno3uiyu Cuil
Bropoii 3akoH HproroHa mius MarepuanbHOM TOYKH B
2.2.3 uHeprmanpHoi cucreme otcuéra (MCO). Tperuii 3akoH
HreloToHa 17151 MaTepualibHbIX TOUEK
o4 3akoH BcemupHoro TtaroreHus. Cuna Tskectu. llepas
o KOCMHUECKasi CKOpocThb. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHUS! CKOJIbKEHUS U
2.2.6 cuwta Tperuss 1okos. Kosddumment Tpenums. Cuna
22 CONPOTHUBIICHHUS NIPU JBUKEHUU TeJA B )KUJIKOCTU UJIU T'a3e
o7 [ToctynarensHoe M BpamiateIbHOE IBUKEHHE aOCOIIOTHO
o TBEPIOTO TENA
08 MOMEHT cuibl OTHOCUTEIBHO OCH BpaleHus. [lnedo cuisbl.
o VYcnosus paBHoBecust TBEpAoro tena B MCO
2.9 TexHudyeckne  yCTpOWCTBAa:  NMOJUIMIIHUKH,  JIBHOKCHHUE
o HCKYCCTBEHHBIX CIIyTHUKOB
[TpakTuyeckue paboTel. M3ydeHue nBHXKEHHS Opycka IO
HAKJIOHHON TIIJIOCKOCTU TMOJ| JEHCTBHEM HECKOJIbKHUX CHIL.
5210 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIKX B
o nepopMUpyeMoOil MpyXMHE M PE3UHOBOM oOpasle, OT
BeIMYMHBI UX jAedopmanuu. HccnenoBanue — yCIOBHi
paBHOBecHsI TBEPAOIO TEJa, UMEIOLIET0 OCh BpallleHUs
3AKOHBI COXPAHEHN A B MEXAHUKE
531 Umnynsc MaTepuanbHOW TOYKH, CHUCTEMBl MaTepUalbHbBIX
o Touek. VIMIynbC CHIIBI M U3MEHEHHE UMITYJIbCa TeJa
2.3.2 3akoH coxpaHeHus nMmiynsca B ICO. PeakTnBHOE 1BHKEHHE
2.3
233 Pabora cuiibl
234 MOomHOCTh CHITBI
535 Kunernueckas sHeprus marepuaibHOM TOYKH. Teopema o

KMHETUYECKOU DHEPIUU




3.1

ITorenumanpHas sHeprusd. [loTeHumanbHas SHEPrus ymnpyro

2.3.6 nedhopMupOBaHHOM MPYKUHBIL. [loTeHIMAIbHAS SHEPTHs Tela
BOJIN3M IOBEPXHOCTH 3eMITH
[ToreHnManbHBIE U HENOTEHUMANbHbIE CUIbL. CBsA3b padOTHI
537 HEMOTEHUMAIBHBIX CHJI C M3MEHEHHEM MEXaHU4EeCKOMN
o SHEPrUM CHUCTEMBl Tell. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIruu
2.3.8 VYnpyrue u Heynpyrue CToJIKHOBEHUS
3.9 TexHu4ecKkue yCTpOMCTBA: IBUKCHUE PAKET, BOAOMET, KOIIEp,
o MPY>KWHHBINA TUCTOJIET
[TpakTueckue paboTsl. M3ydeHue cBsA3u CKOpOCTEd Tel mpu
2.3.10 Heynpyrom ynape. HccnegoBanue cBsi3Uu pabOTBHl CHUIIBI C

H3MEHEHHEM MeXaHHYSCKOM OHCPIuH TCjia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

OCHOBHBIC TTOJIOKCHUS MOJ'ICKy.]'IHpHO—KHHCTH‘ICCKOﬁ TCOPHHU.

3.1.1 BbpoynoBckoe nemwxkenue. Auddysus. Xapakrep ABIKEHUS H
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
310 Mopenu CTpoeHHUsI Ta30B, >XKHAKOCTEM U TBEPABIX Tel M
o 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE dTUX MOJIENIECH
313 Macca w™onekyn. KommnuectBo BemectBa. Iloctosnnas
o ABoraapo
314 TermmoBoe paBHoBecue. Temmneparypa u e€ uamepenue. lkana
o temnepatyp Llenbcus
" Mopens  upeanpHoro  ra3za.  OCHOBHOE  ypaBHEHHE
o MOJIEKYJIIPHO-KWUHETUYECKOW TEOPHUH UJI€aTbHOTO Ta3a
AOcomroTHas TeMIiepaTypa Kak Mepa CpeTHe KUHETHIECKOM
3.1.6 DHEpPruM TEIUIOBOTO JBWXKEHHMS dvactul] rasza. [llkama
temniepatyp KenbBuHa
3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbroHa
l'azoBbie 3akoHbl. M3omporecchl B HUACAIBHOM Ta3e C
3.1.8 MMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: M30TEPMA, HM30XO0Pa,
u3obapa
3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp
[Ipaktuyeckue pabotbl. M3mepeHne wMacchl BoO3AyXa B
3.1.10 KJIaCCHOM KomHare. lcciaegoBaHne 3aBUCHMOCTH MEXIY

napamMeTpamMu COCTOSAHUA Pa3pCKCHHOI'O rasa




OCHOBbI TEPMOJIMHAMUMKN

TepmonuHamuueckass  cUCTeMa. BHYTpeHHssE  dHeprus

32 TEPMOJMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHUS
320 KonuuectBo Temnotrel u paborta. BHyTpenHsisi sHeprus
o 0JIHOATOMHOT0 HJI€aIbHOIO r'a3a
Bunel temsonepenaun:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
3.2.3 n3nydeHue. TermnoéMKocTh Tena. YelbHas TEIUIOEMKOCTh
BenlecTBa. Pacyér konuuecTBa TEIUIOTHI IIPH TEILIoNEepeiade
IlepBbiii 3akoH TepMoauMHAMUKHU. I[IpuMeHeHHe mnepBoro
324 3aKOHAa TEPMOJMHAMUKHA K wH3omporeccam. [ 'paduueckas
3.2 WHTEpIpeTamnus paboThl ra3a
TeroBbie MauHbL. [IpyUHIMIIBI 1€HCTBUS TETIJIOBBIX MAIITHH.
oy [IpeoOpa3oBanus  SHEpPruM B  TEIUIOBBIX  MAIIMHAX.
o Koaddurument nonesnoro nerictus (nanee — KI1/1) TerumoBoit
MamuHbl. [ukn Kapro u ero KIT[
Bropoii 3akoH TepmoanHaMuk. HeoOpaTtuMocTs mporeccos B
3.2.6 npupone. TemnoBsle ABUTATETN. DKOJIOTHUYECKUE TPOOIEMBI
TEII0PHEPTETUKU
327 TexHHUUYeCKUe yCTpOICTBA: IBUraTeNb BHYTPEHHETO CrOpaHMs,
o OBITOBOM XOJOJMIBHUK, KOHIUIIHOHEP
3.2.8 [TpakTueckue padboTsl. I3MepeHue ynenbHON TeMI0EMKOCTH
ATPEI'ATHBIE COCTOSHM A BEHIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanue u KoHJeHcanus. Vcmapenue u KuneHue.
3.3.1 VneneHass ~ TemoTa  MapooOpa3oBaHUs.  3aBHUCHMOCTb
TEMIIEPaTyphl KATIEHUS OT JaBJICHUS
330 AOcomoTHasT M OTHOCUTENIbHAs  BJIAXHOCTb  BO3JyXa.
o Hacelensslii nap
Teépnoe Tenmo. Kpucramnumueckue u amopdHbIE Tema.
33 333 AHU30TpOnUsl CBOMCTB KpucTamwioB. JKujakue KpUCTaUIbI.
' CoBpeMeHHbIE MaTepHabl
334 [InaBneHue ®  KpucTaUIM3alMsl. YJenbHas  TemioTa
o mnaBieHus. Cyomumarus
3.3.5 YpaBHeHHE TEIIOBOTO OamaHca
TexHuueckne ycTpOWCTBAa: TUIPOMETP U IICUXPOMETD,
336 KaJJOpUMETpP,  TEXHOJOTHH  TOJIYYEHUS  COBPEMEHHBIX

MaTcpurajioB, B TOM qHuCJIC HaHOMAaTCcpuajioB, u

HaHOTCXHOJIOTHH




3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l OnexkTpu3anusi  Tel. OJJeKTpuueckuil 3apsia.  JBa Buna
o AIIEKTPUUECKHX 3aps/I0B
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsaoB. 3akon Kynona
DnekTpuueckoe noje. HanpsxEéHHOCTh 371€KTPUUYECKOTO MO,
4.1.5 [Tpunimn CYNEPHO3ULINH. JIvuaun HanpsHKEHHOCTH
AIIEKTPUYECKOTO IOJIS
41 416 PaGora cun osnekrpocratudeckoro moina.  [loreniumarn.
Pa3znocTs noreHnuanon
417 [TpoBOAHMKYU U JUAJIEKTPUKU B MOCTOSIHHOM 3JIEKTPUYECKOM
o none. J{usnekrpuyeckas NpOHUIIAEMOCTh
418 OnextpoémkocTh. Kongencarop. DneKTpoEMKOCTh MIOCKOTO
o KOHJIEHCAaTopa. DHEprus 3apsHKEeHHOT0 KOHIEHcaTopa
TexHuuyeckue YCTPONCTBA: 3JIEKTPOCKOI,  3JIEKTPOMETD,
4.1.9 AJIEKTPOCTATUYECKAs 3AIINTA, 3a3eMJICHHE JIEKTPONpUOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN TPUHTED
[TpakTueckue  paboTel. M3MepeHue  AneKTpoEMKOCTH
4.1.10
KOHJIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcnoBus cyniecTBOBaHNS OCTOSIHHOTO 3JIEKTPUUECKOT0 TOKA.
o Hcrounnku Toka. Cuia Toka. [locTOSHHBINA TOK
4.2.2 Hanpsoxenune. 3akon Oma Ju1s ydacTka Lienu
423 DNEKTPUUECKOE CONPOTUBJICHHUE. Y I€IBHOE CONPOTUBIIECHUE
o BElIEeCTBa
4.2 Y [TocnemoBaTenbHOE, MapauIeIbHOE, CMEIIAHHOE COEIUHEHUE
o IIPOBOJHMKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna
4.2.6 MOIIHOCTB 3JEKTPUYECKOT0 TOKA
anekTponBrkymas cuna (manee — OJIC) m BHyTpeHHEe
4.2.7 CONPOTHUBIIEHNE HCTOYHMKA TOKa. 3akoH OMma Ay IOJIHON

(3aMKHYTOM) 5ekTpudeckoit ermu. KopoTkoe 3aMbIkanne




4.2.8

OneKTpoHHas IPOBOAMMOCTh TBEPABIX METaJIJIOB.
3aBUCUMOCTh CONPOTHUBIICHHMSI METAUIOB OT TEMIIEpaTyphl.

CBepXInpoBOAUMOCTh

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KJIACC

OnekTpuueckuii TOK B BakyyMe. CBOMCTBAa 3JIEKTPOHHBIX
IIy4YKOB

[TonynpoBoaHuku. CobcTBEHHAs M IPUMECHAs IPOBOJUMOCTb
I10JIYTIPOBOIHUKOB. CpoiicTBa p-n nepexoza.

[TomynpoBOIHUKOBBIE TPUOOPHI

ONEKTPUYECKUH TOK B D3JEKTPOIUTAX. DJIEKTPOIUTHYECKAS

JIUCCOIUAITUSA. DIICKTPOIHU3

OnekTpudyeckuii  Tok B Tazax. (CamMoCTOSTENbHBIN U
HECaMOCTOSTEIIbHBIN paspsa. Paznuunbie THIIBI

CaMOCTOATCIILHOI'O pa3psaa. Monnus. [1mazma

TexHHueCKue yCTpoOMCTBa: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKH  TOKa,  DJEKTPOHArpeBaTelbHbIe  MPUOOPEI,
AIIEKTPOOCBETUTENBHbBIE pudopBl, TEPMOMETD
CONPOTUBIIEHUS, BAKyyMHBIH  JHOJ, TEPMHCTOPBl U

Q)OTOpeSI/ICTOpr, HOJ'IyrIpOBOI[HI/IKOBHﬁ AnOoa, raJlbBaHHMKa

[TpakTdeckue paboTel. M3ydeHrne cMENIaHHOTO COEAMHEHUS
PE3UCTOPOB.
Wsmepenne DJIC UCTOYHMKA TOKa M €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6J'IIO}IeHI/Ie SJICKTPOJIM3a

Kon Koanposepsiemoro
pasaeia 3JIEMEHTAa

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUA

4

4.3.1

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

IloctossHHBIE MarHuThl. B3amMonaelicTBHE MHOCTOSHHBIX

MAarHuToB

4.3.2
4.3

MarnutHoe nosne. Bekrop marauTHOW MHAYKIWA. [TpuHImMn
cynepno3uuyu. Jluaum wmarautHOM wuHAyKuuu. Kapruna

JIMHUA MarHUTHOM WHAYKIWHA ITOJIA MOCTOAHHBIX MAarHuTOB

433

MarsauTHOE€ 1oJj1e NPOBOJHUKA ¢ TOKOM. KapTuHa tuHui noss
JUITMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
NMPOBOJHUKA, KaTymku ¢ TokoM. OmelT  Opcrena.

B3anmozeincTere MpoBOJHUKOB C TOKOM




5.1

434 Cuiia Amniepa, €€ MOJlyJib ¥ HalPaBJICHHUE
Cuna Jlopenua, e€ Moaynb W HampaBieHue. [[BrmxeHue
43.5 3apsKEHHOW 4YacTUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cunel Jlopenna
4.3.6 SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIUH
4.3.7 [ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU
OJIC wHaykuuu. 3aKOH 3JIEKTPOMATHUTHOM HHAYKIUU
438 Dapaes
BuxpeBoe »snekrpuueckoe mnone. IJC uHIyKUMH B
439 MPOBOJHUKE, JIBHKYILEMCSl MOCTYNATEIbHO B OJHOPOIHOM
MarduTHOM II0JIE
4.3.10 [IpaBuso Jlenia
NHIyKTUBHOCTS. SIBnenue CaMOUHIYKITUH. 6)1(®
4.3.11
CaMOUHIYKIIHH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
Texandeckue YCTpOMCTBA: ITOCTOSTHHBIC MarHUuTEI,
4.3.14 3JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTnueckne paboTel. M3ydeHne MarHUTHOrO MOJIs
4315 KaTymku ¢ TokoMm. MccnenoBaHue NeWCTBUS MOCTOSIHHOTO

MaromtTa Ha paMKy C TOKOM. I/ICCJIGI[OBaHI/Ie SBJICHUA

QJICKTpoMar HUTHOH HHAYKIOUU

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarennHas CHCTEMA. CBoOogHbBIE KoJieOaHusl.
5.1.1 I'apmonnueckue konebanus. [lepuon, yactora, aMIuTyaa u
(haza xoneOanuii
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTUH4eCKU MasTHUK
VYpaBHeHHe TapMOHUYECKUX KoJjiebanuii. Kunematudeckoe u
513 JTUHAMHYECKOE OMMCAaHUE KOIeOATeTbHOTO IBUKEHHUS
[IpeBpameHne >HeprUU MPU TAPMOHUYECKUX KOJICOAHMSIX.
5.14 CBsi3p aMIUTUTYBI KOJICOAHWW WMCXOJHOW BEITUYUHBI C
aMIUTUTyIaMU KosieOaHu# €€ CKOPOCTH U YCKOPEHHUS
s1s Konebarenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KoJieOaHUs B UACATPHOM KOJIe0aTeTbHOM KOHTYPE. AHAJIOTHS




MCKAY MCXaHHNYCCKUMU u SJICKTPOMAarHuTHbBIMU

konebanusimMu. @opmyna TomcoHa

3aKOH COXpaHEHUSl SHEPruu B HACATHLHOM KOJIeOaTebHOM
5.1.6
KOHTYpE

BoinykneHHsle  MexaHudeckue KkoseOaHus. Pe3oHanc.
5.1.7 Pe3onancHas kpuBas. BbIHyXIE€HHbIE 3JIEKTPOMAarHUTHBIE

KoJicOanus.

5.1.8 [Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

MOH_IHOCTB IEPEMEHHOT'O TOKa. AMHJ'II/ITy,I[Hoe n

HeﬁCTBYIOHlee 3HAYCHHUEC CUJIbI TOKA U HAIIPAKCHUA

Tpancpopmarop. IIponsBoacTBo, nepepaya u norpediaeHue

JJEKTPUYECKON HSHEPruu. OKOJOTMYECKHE PHUCKH IpU
5.1.10
MPOU3BOACTBE  DBJIEKTpUYeCKod  3Hepruu.  KynbTypa

HCITIOJIb30BAHHA DJICKTPOOHEPIUN B HOBCCHHCBHOﬁ KHU3HHU

Texnuueckue ycTpoiicTBa: celicmorpad, dIEKTpPUUYECKUI
5.1.11
3BOHOK, JINHUU 3JIEKTpoIepeiay

[Ipaktnyeckne paboTel. MccnemoBanwe  3aBUCHMOCTH
nepro/ia Majblx KojeOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U
5.1.12 Maccel rpy3a. McciienoBanue NepeEMEHHOr0 TOKa B LEMH U3
IIOCJIEZIOBATEIBHO COEAMHEHHBIX KOHJEHCATOPa, KaTyLIKU U

pesucropa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckre BOJIHBI, YCIOBUS pacnpocTtpaneHus. [lepuon.
5.2.1 CxopocTh pacnpocTpaHeHus U JyinHa BoJHEL. [lonepeuynsie u

IPpOAOJIBbHBIC BOJHEBL

###Par### Unteppepenuns u audpaxkius MeXaHMUECKUX

5.2.2
BOJIH
3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. BeicoTra TOHA.
523 TemOp 3ByKa
DNEeKTpOMarHuTHHIE BOJIHBI. YcnoBus W3IIyYeHUs
5.2.4 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTalus BEKTOPOB
E, B 1 v B 21eKTpOMarHuTHOM BOJIHE B BaKyyMe
CaoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTpa)keHue,
5.2.5 MperoMIIeHUe, TOoJspu3anus, Audpakiuus, UHTepPEepeHITus.
CKOpOCTh AJIEKTPOMArHUTHBIX BOJH
Yy [IIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U GBITy




53

5.2.7

IIpyHOUNBL pagvoCBsI3U U TelNeBUIEHHUs. Panuonoxanus.

DIJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEeH Cpeibl

5.2.8

5.3.1

532

TexHuueckue ycTpoWCTBa: My3bIKajdbHble WHCTPYMEHTHI,
yIIbTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEIUIIMHE, paaap,

paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeiaedoH, CBU-nieup
#H#HPart##OII TUKA

[IpsiMonuHeitHOE pacpOCTpaHEHUE CBETa B OJHOPOIHOM
cpene. Jlyu cBera
OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBeTa. I[loctpoeHue

M300paKeHNH B IIOCKOM 3epKajie

533

5.34

[Npenomiierre cBera. 3aKOHBI TIPETIOMIICHHST CBETAa. AOCOTFOTHBIN
MoKa3aTesb MPEIIOMIICHUS
[NonHoe BHYTpeHHee oTpakeHWe. [IpenenbHbIN YroJl MOJHOTO

BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcus cseta. CioxxHblil cocTaB Oenoro ceera. L{Bet

5.3.6

5.3.7

5.3.8

Coluparoniue ¥ pacceuBaolIve JIMH3BL. TOHKas JHMH3A.
@DOKyCHOE pacCTOSHUE M ONTHYECKas CUJIa TOHKOW JIMH3BI.
[TocTpoenne N300pakeHMIA B COOMPAIOIINX U PACCCHBAIOIINX
nuH3ax. dopMysia TOHKOW JMH3BI. YBEJIMYEHHUE, 1aBaEMOE
JINH30H1

[Ipenenbr TpUMEHUMOCTH T€OMETPUUECKON ONTUKHU
Nurepdepentus cBera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOII0ICHUS MaKCUMYMOB " MHUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHHUKOB

5.39

Hudpakus ceera. [udpaxuuonHas peméTka. ¥YcioBue
HAOMIOACHUS  TJAaBHBIX  MAaKCUMYMOB TpH  TaJeHHUU

MOHOXPOMAaTHYECKOI0 CBETa Ha TU(GPAKIUOHHYIO PEHIETKY

5.3.10

[Tonsapuzanus cBera

5.3.11

TexHudeckue yCTpoWCTBa: OYKM, Jyma, ¢oToarmapar,
MPOEKIMOHHBIN annapaT, MUKPOCKOIIL, TEJIECKOII, BOJOKOHHAS

OITHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJSIPOH]L

5.3.12

[IpakTnueckue paboTHI. N3mepenune MIOKa3aTens
npenomiieHus. HMccienoBanue CBOMCTB H300paxeHHl B

nuH3ax. Habmonenue qucnepcuu ceera

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH




I'panuubpl  OPUMEHUMOCTH  KJIIACCHYECKOW  MEXaHUKH.

HOCTy.TIaTI)I TEOpPHUHU OTHOCUTCIIBHOCTU: HWHBAPUAHTHOCTDH

61 MOAYJISL  CKOPOCTM  CBETa B Bakyyme, IPHUHLHI
OTHOCHUTEJIbHOCTH DUHILTEHHA
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU
62 ¥ COKpAIIEHHE [THHbI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs13b Macchl ¢ PHEPrUeil U UMITYIHCOM CBOOOHOMN YaCTHIIBL.
04 DHeprus MoKosi CBOOOIHOM YaCTUILIbI
7 KBAHTOBAA ®U3MKA
H##Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyna [lnanka cBsizu dSHepruu (PoTOHA C €ro
71 4acTOTOW. DHEPrus U UMMYJIbC POTOHA
OtkpeiTue u wuccnenoBanue (oroddpdexra. Ombiter A.T.
712 Cronerosa. 3akoHsl hoTod(dexTa
7.1 VYpaBuenue OitHmTeitHa i1 oTtordpdekra. «KpacHas
713 rpanuia» Gorodddexra
7.1.4 Jasnenue ceera. OnbitTel I1.H. JleOeneBa
7.1.5 XUMHYeCKOe IeHUCTBUE CBETA
Texunueckue ycrpoiicTBa: (HOTOIEMEHT, (POTONATUHK,
716 COJIHEeYHast OaTapesi, CBETOAHOA
CTPOEHUME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIEA0BAHUIO CTPOCHMS aTtoMa. [ImanerapHas monens
aToMa
[Toctynater bopa. U3nydenne u nornomenue GOTOHOB MpHU
7.2.2 Iepexo/ie aToOMa ¢ OJHOI0 YPOBHsI DHEPIUM HA Ipyrou. Buasl
cnekTpoB. CrieKTp ypOBHEW SHEPTrUU aToMa BOJIOpO/Ia
7.2 BonnoBele cBoiictBa wactun. BomHel  ge  bpoiis.
7.2.3 KopnyckynsipHo-BoIHOBOM JyaJI3M. Hudpaxims
AJIEKTPOHOB Ha KpUCTaJLIax
CHOHTaHHOE W BBIHY)KJIEHHOE H3JIy4€HHE. YCTPOWCTBO M
724 NpUHIUI paboTHI J1a3epa
Texnuueckue YCTPOMCTBA: CIIEKTPaJIbHBII aHanu3
72 (CTIEKTPOCKOI), TTa3ep, KBAHTOBBIH KOMITBIOTED
7.2.6 [IpakTuueckue padbotsl. Habmonenue nuHenvyaToro cnekTpa




7.3

ATOMHOE A1PO

7.3.1

MeTOI[LI Ha6JIIOI[eHI/IH U PCTUCTpalU 3JICMCHTAPHBIX YaCTUI]

7.3.2

7.3.3

OtkpeiTie pamuoakTuBHOCTU. OmnbiTel  Pesepdopna 1o
OINpENICJICHUI0  COCTaBa  PAJMOAKTHUBHOTO  H3IYYCHUS.
CpoiictBa anb(da-, Oera-, ramma-uznydeHus. BrusHue
PalMOAKTUBHOCTH Ha KUBBIE OPTaHU3MBI

OTtkpbiTHE TpoTOHA M HeWTpoHa. HykioHHas moxens sijpa
I'eitzenbOepra — MBanenko. 3apsa sapa. MaccoBoe 4uCIIO

sanapa. 3oronsl

7.3.4

7.3.5

Anbda-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
I'amMma-u3nyuenue. 3ak0H paJiOaKTUBHOTO pacraja
OHeprust cBsI3M HYKJIOHOB B sijipe. SnepHble cuibl. [legext

MacCCHhI Aapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

Snepusiii peaktop. Tepmosinepublii cuntes. [Ipobnembr u
MEPCHEKTUBBl  SIACPHOM SHEPreTUKU. IKOJOTMYECKHE

ACIICKTHI smepHoﬁ OHCPICTUKU

7.3.8

7.3.9

7.3.10

OneMeHTapHble  4YacTumbl.  OTKpBITHE  TO3UTPOHA.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS

TexHu4ecknue ycTpoMCTBa: TO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomba

[TpakTryeckue padotel. MiccienoBanue TpekoB yacTull (1o

rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

8.2

8.3

Bun 38€31H0r0 HeOa. Co3Be3nus, SpKue 3BE3/bI, IIIAHETHI,
X BHINMOE JIBM)KEHHE

Conneunas cucrteMa. [lnanerst 3emMHol rpymnmel. [I1aneTsr-
TUTAHTBI U HUX CHYTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTHI. MaJ'II)Ie

tena COTHEYHOH CHCTEMBI

Comnre, porochepa u atmocdepa. CotHeUHAsS aKTUBHOCTh

8.4

Hcrounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/IbI, ©X OCHOBHBIE XapPAKTEPUCTUKH: Macca, CBETUMOCT,
panuyc, TeMImeparypa, WX B3aUMOCBs3b. Jluarpamma
«CHEKTPATBHBINA KJIACC — CBETUMOCTBY. 3BE3IBI TJIABHOM
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY

TS 3BE37], ITIaBHOM MMOC/IEN0BATEILHOCTH




8.6

###Par#H#Buyrpennee crpoeHune 3BE31. (CoBpeMEHHbIE
NIPEACTABICHNAS O MPOUCXOXKAECHUH U 3Bomonnu CosHna 1

3BE31. DTanbl )KU3HU 3BE3]I

8.7

8.8

Mneunsnii  Ilyte — nHama Tanaktuka. ChoupanbHast
CTpyKTYypa ['anakTuku, pacrpeaeneHue 3BE3/, ra3a v MbUIx.
ITonoxxenue u asmxkenue Comnnia B ['amaxktuke. [1mockasd u

cepuueckas nmojacucteMsl ['anakTuku

Tunsl ranakTuk. PaguorasiakTukd W KBazapbl. YEpHbIe

JIBIPBI B siApax rajJakTHK

8.9

Bcenennas. Pacmpenune Bcenennoit. 3akon XaOoOia.
Paz0Oeranue ranaktuk. Bospact um paauyc Bcenennoi,
Teopust ~ bombimioro  B3peiBa.  Mogenb  «ropsiuei

Bcenennoi». PennkroBoe n3nydyeHue

8.10

Macmrabnast crpykrypa Bcenennoil. MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMHH




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Gusuka. 10 kmace. Maxumes I.4., Byxosues b.b., Corckuit H.H.; mon penakiueii [apdentseBoit
H.A. AxkmonepHoe obmiectBo «M3aatenbcetBo «IIpocBemnienue»
» ®usuka. 11 knacc. Msakumes I.4., Byxosues b.b., Hapyrun B.M.; nox penakuwmeit [lapdenTreBoit
H.A. AxkumonepHoe o0miectBo «M3marenbetBo «IIpocBenieHuney

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. usas ¢pusuka: odygaromas mporpamma. http://www.intedu.ru/soft/fiz.html

2. Ypoku pusuku ¢ ucronb3oBanreMm MHTepHETa. http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. duszuka: KoJUIeKIus onbIToB. http://experiment.edu.ru/
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